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[Ipeamet (kypc) Maremarnka  (6a30BbIi YPOBEHB)

Knacc 5-9

OO6m1ee KOITUYECTBO YacOB 1O yueOHOMY T1aHy 986

IIpoepamma paspabomana na ocnose DedepanbHoll 00pA308aMENLHOU NPOSPAMMbL

O0CHOBHO20 00Ule20 0Opazosanus, ymeepacoenHol npuxkazom Munnpoceewenus Poccuu

om 18.05.2023 noo Ne 370

YyeOHuku:

H.A.Bunenkun, B.M.Koxos, A.C.Yecnokos, C.U.IIBapuOypa, Marematuka B 2-x
yacTsx, 5 kinacc, 3-e uznanue, M.: [Ipocsemenue, 2023

H.A.Bunenkun, B.M.JKoxos, A.C.Yecnokos, C.U.IIBapudypa, Marematuka B 2-x

yacTsx, 6 kiacc, 3-e uznanue, M.: [Ipocsemenue, 2024

Paccmotpena Ha 3aceganuu MO YUYUTEIEH €CTECTBEHHBIX U TOYHBIX HAYK
(Ha3BaHME METOINYECKOTO OOBEIMHEHIS )
IIporokonm Ne_ 1 oT «_29 » aBrycra 2023 r.

PykoBoaurens MO Kupnsamesa B.A




(TOIHCH) (PHUO)
NMOSICHUTEJIBHAS 3AIINCKA

[IpuopureTHbiMu 1ENsIMU  OOy4YeHHs MareMmaThke B S5—6 Kiaccax

SIBJISIFOTCSI:

i TIpoaoKkeHue (OPMHUPOBAHUS OCHOBHBIX MaTeMaTHMYECKUX IOHSATHUIM
(uucno, BeNMYMHA, TEeOMETpUYecKass (Qurypa), 0O€CIeUYnBaIOIINX
IPEEMCTBEHHOCTh M NEPCHEKTUBHOCTh MAaTEMATHYECKOro O0pa3oBaHUs
oOyyarommxcs;

i pa3BUTHE  UWHTEUIEKTYaJlbHBIX M TBOPYECKUX  CIIOCOOHOCTEH
oOyuaromuxcs, TI03HABAaTEIbHOW  AKTUBHOCTH,  HCCIEIOBATEIbCKUX
YMEHM, HHTEpeca K U3yUEHUIO MAaTEMaTUKU;

E

IMIOABCACHUC 06yqafom1/1xc;1 Ha OJOCTYIIHOM /JIsI HUX YPOBHC K OCO3HAHHUIO
B3aMMOCBA3H MAaTCMATHUKH U OKPYIKAIOIICTO MUpaA,

dbopmupoBaHre (PYHKIIMOHATHPHOW MaTEeMaTHYECKOW TPaMOTHOCTH:

E

YMEHHSI paClO3HaBaTh MaTEMAaTHYECKUE€ OOBEKThl B PEAbHBIX
YKU3HECHHBIX CUTYAlUsX, NPUMEHSATh OCBOCHHBIE YMEHUs ISl PEILICHUS
IIPAKTUKO-OPUEHTUPOBAHHBIX  3aJlady, HMHTEPIPETUPOBATH IOJYUYEHHbIE
pe3yJIbTaThl U OLICHUBATH UX HA COOTBETCTBUE MPAKTUYECKON CUTYAIIUU.

OcCHOBHbIE JIMHUU COJAEpKaHUS Kypca MaTeMaTuKu B 5—6 Kiaccax —
apumeTnyeckass M TeOMETpUYecKas, KOTOpbIE pa3BUBAIOTCA MapalIeNIbHO,
KaXJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJIHAKO, HE HE3aBUCHUMO OJIHA OT
JIpyTrOi, a B TECHOM KOHTaKT€ U B3aUMOJCUCTBHM. TakKe B Kypce MaTEMATHUKHU
IIPOUCXOJIUT 3HAKOMCTBO C 3JIEMEHTaMU alreOpbl U OMUCATEIbHON CTATUCTUKH.

N3yuenue apupmMeTnyeckoro maTepuana HaYMHAETCS CO CHCTEMAaTHU3alluu U
Pa3BUTHUS 3HAHUN O HATYpaJbHBIX YHCIIAaX, MOJYUYEHHBIX HAa YPOBHE HAaYaJIbHOTO
oO1iero odpazoBanusi. [Ipu 3ToM COBEpIIIEHCTBOBAHUE BHIYUCIUTEIBHON TEXHUKH

U (HOpMHUPOBAHME HOBBIX TEOPETHUECKUX 3HAHUM COUETAETCS C PA3BUTHEM
BBIYHMCIIUTEIILHON KYJIbTYPhl, B YACTHOCTU C OOyYEHHUEM MPOCTEHIINM TpUEMam
NPUKUIKA U OLICHKW PE3YJbTaTOB BbIUMCICHUH. M3yueHue HaTypalbHBIX 4YHCEN
npojoipKaeTcs B 6 Kilacce 3HAKOMCTBOM C HayaldbHBIMH TMOHSTHSIMU TEOpPUU
JEITMMOCTH.

Hayano uszyueHus OOBIKHOBEHHBIX M JAECATHYHBIX APOOEl OTHECEHO K 5
KJ1accy. DTO MEPBbIi 3Tan B OCBOEHUU JAPOOei, Korja MpoOUCXOJUT 3HAKOMCTBO C
OCHOBHBIMU HJICSIMU, TIOHATUSMH TeMbl. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX
npoOeil B MOJIHOM 00bEME MPEAIIeCTBYET M3YyUEHHUIO JECATUYHBIX IpOoOeH, 4To
1e1eCO00pa3HO C TOYKU 3PEHMS JIOTUKH HW3JI0KEHHS] YUCIOBOW JIMHUU, KOTJa
npaBuwia JEUCTBUH € JECATUYHBIMH JAPOOSIMM MOXHO OOOCHOBAaTh YK€
M3BECTHBIMU QJITOPUTMAMHU BBITIOJIHEHUSI IEUCTBUNA C OOBIKHOBEHHBIMU APOOSMH.
3HAKOMCTBO C JIECATUYHBIMH APOOSIMU PACHIMPUT BO3MOKHOCTH ISl TIOHUMAHUS
OOyYarOIIMMHUCS TPUKIIATHOTO IPUMEHEHHSI HOBOW 3alUCH TIPU U3YUYEHUU JAPYTHUX
IPEIMETOB U ITPU NPAKTUYECKOM HcHoab30BaHuu. K 6 kitaccy oTHECEH BTOpoi



ATan B M3y4YEHUU APOOEH, Ie MPOUCXOAUT COBEPIICHCTBOBAHHE HABBIKOB
CpaBHEHHUSI W TpeoOpa3oBaHUsl ApoOEi, OCBOECHHUE HOBBIX BBIUUCIUTEIHHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYMCICHUM, B TOM 4YHCIE 3HAYCHUU
BBIpQXKEHUN, COJIepXKaluX U  OOBIKHOBEHHBIE, U JECATUYHBIE JIpoOH,
YCTAHOBJICHUE CBSI3€M MEXKIy HMMH, PACCMOTPEHUE NMPUEMOB PEIICHUS 3a]a4y Ha
npobu. B Havase 6 kiacca mpoOUCXOUT 3HAKOMCTBO C TTOHSTHEM MPOLICHTA.

OCOOEHHOCTBIO H3Y4YEHMsI TMOJIOKHUTEIbHBIX M OTPULATENIBHBIX YHCEN
ABIIAETCS TO, YTO OHM TAK)KE€ MOTYT PacCMaTpPUBAThCA B HECKOJIBKO 3TanoB. B 6
KJlacce B Havaje u3ydeHus Tembl «lloJnoXKHTenpHble M OTPULATENIBHBIE YHCIIA»
BpACIAeTCA mnoarema «llenble yucna», B paMKax KOTOPOW 3HAaKOMCTBO C
OTPULIATEJIBHBIMU ~ YHCJIAMM WU JEUCTBUSMH € TIOJIOKUTEIbHBIMH U
OTPULIATENILHBIMU YUCJIAMU HPOUCXOAUT HA OCHOBE COAEPIKATEIBHOIO MOAXO[A.
DTO MO3BOJISIET HA JOCTYITHOM YpOBHE MO3HAKOMHUTh O0YYaIOIIUXCS MTPAKTUYECKU
CO BCEMHU OCHOBHBIMM IOHATHUSIMU TEMBI, B TOM YUCJIE U C PABUJIAMU 3HAKOB MPH
BBINIOJIHEHUH apu(PMETHUECKUX AeUCTBHM. M3ydeHune palroOHaIbHBIX 4YUCEd Ha
3TOM HE 3aKOHUYHUTCS, a OyAeT IPOJ0JIKEHO B Kypce anredpsl 7 Kiacca.

[Ipu oOyueHHM pelIeHHI0 TEKCTOBBIX 33Jad B 5—6 Kjaccax HCIHOJB3YIOTCS
apupmernyeckue npuémsl perieHus. [Ipu orpaboTke BEIUMCIUTEIbHBIX HABBIKOB B
5—6 KJaccax paccMaTpUBAKOTCS TEKCTOBBIE 3aJa4d CIEAYIOIIMX BUAOB: 33/1a4d Ha
JBW)KEHHME, Ha YacTH, Ha NOKYNKH, Ha paboTy M MNPOU3BOAUTENBHOCTh, HA
IPOLEHTHI, HA OTHOLIEHUS U nponopiuu. OOydaromuecs: 3HaKOMATCs ¢ IpuéMamMu
pemieHust 3ajad  nepebopoM BO3MOXKHBIX BapUMAHTOB, ydarcs paboTaTh cC
uH(popmalmen, npeacTaBIeHHON B (popMe TaOIHI] WK JUATPaMM.

B  mporpamme yueOHOro kypca «Maremartukay  NOpeayCMOTPEHO
(dbopMHpoBaHUE MPOIEIEBTUYECKUX alreOpandyeckux npeacTaBieHuil. bykBa kak
CUMBOJI HEKOTOPOI'O 4YHCJIAa B 3aBUCUMOCTHM OT MaTeMaTHYE€CKOr0 KOHTEKCTa
BBOJUTCS IIOCTENEHHO. DyKBEHHass CHMBOJIMKA IIHPOKO HCIIOJIB3YETCS IPEXIE
BCEro Ui 3alHUCH OOLIUX YTBEPKIECHUN M MPEAsioKeHHM, (opMys, B YaCTHOCTH
JUTSI BBIYMCIIEHUS] TEOMETPUUYECKUX BEIMYMH, B KAUECTBE «3aMECTUTEIISD YHUCIIA.

B mporpamme yuebHoro kypca «MaTemaTHkay MpenCcTaBiIeHA HarJsaHas

r€OMETpHUsl, HalpaBi€HHas Ha  pa3BUTHE  OOpPa3HOr0  MBILUICHUS,
IPOCTPAaHCTBEHHOT0 BOOOpaXEHUsI, N300pa3UTEIbHBIX YMEHUN. DTO BaXKHBIN ATaIl

B U3YYCHUM TEOMETPHUH, KOTOPBIM OCYLIECTBIISIETCS HA HarlsIHO-
NPAKTUYECKOM  YPOBHE, ONUpAeTCsl Ha  HarIsiaJHO-O0pa3HOE  MBIIICHHUE
oOyuaromuxcsa. bonpmias pojab OTBOJUTCSA MPAKTUYECKOW JEATEIBHOCTH, ONBITY,
HKCIIEPUMEHTY, MOJIeTupoBanuio. O0yyaromuecs 3HaKOMATCSI C TEOMETPUUYECKUMU
durypamMu Ha IJIOCKOCTM W B MPOCTPAHCTBE, C MX MPOCTEHIIMMU
KOH(UTypalHusIMH, y4aTcsl M300pakaTh UX HA HEJIMHOBAHHOM M KJ€T4aTol Oymare,
paccMaTpuBaKOT HMX MPOCTEUINHME CBOMCTBA. B mpomecce HU3ydeHUs HArsIHON
r€OMETPUU 3HAHMS,



HOJyYeHHbIe 00yJarolMMHUCA Ha YPOBHE HAyaJbHOIO 00IIero oopazoBaHus,
CUCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

CornacHo yueOHOMY IUIaHy B 5—6 Kilaccax HM3y4daeTcss HHTETPUPOBAaHHBIN
npeamer «MaTemMaTuka», KOTOpBIM BKIIIOYAET apU(PMETUUYECKUHd MaTepuayl u
HarJSAHYI0 TEOMETPHUIO, a TaKXKe IMPOINEIEBTUYECKUE CBEJIEHUS U3 anreOphl,
JIEMEHTHI JIOTUKH U HayaJla ONMCATEIbHOW CTaTUCTUKH.

Ha u3ydenne yueOHOro kypca «Maremaruka» otBomutcs 374 yacoB: B 5
kimacce — 204 gacoB (6 wacoB B Hemeno), B 6 kimacce — 170 gacoB (5 yacoB B
HEJIENIO).

Anrebpa sBiseTCs OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHusA: OHa 00€CIeYnBaeT U3yYECHHUE JAPYTUX TUCUUILUINH, KaK €CTECTBEHHO-
HAay4YHOIO, TaK W TYMAaHUTAPHOTO IMKIOB, €€ OCBOCHHE HEOOXOAUMO JUIs
IpOAOKEHUs 00pa30BaHus U B ITOBCEIHEBHOM kU3HU. PazButue y 00ydaromuxcs
HAYYHBIX MPEACTABICHUH O MPOUCXOKACHUN U CYHIHOCTH anreOpanyecKux
abcTpakimii, cnocode OTpaKeHUsI MATEMaTHYECKOW HayKOM SIBIIEHUI U IPOLIECCOB

B Npupoie U OOILIeCTBE, POJIM MaTEMaTHUYECKOrO MOJEIMPOBAHUA B
HAyYHOM TIO3HAHMM M B THPAKTHKE CIHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pEHUS U KAyeCTB MBIIUICHUS, HEOOXOAMMBIX Uil aJalTallud B
COBpeMeHHOM 1u(poBoM obiiecTBe. M3yuenue anreOpsl oOecrieurBaeT pa3BUTHE
yMEHUsT HaONoAaTh, CpaBHUBATh, HAaXOJUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTUYHOCTU MBIIIJIEHUS, CIIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOU
JEHCTBYSI M BBIBOABI, (POPMYIHUPOBATh yTBEpKAcHHs. OCBOEHUE Kypca anreOpsbl
o0ecrieunBaeT  pa3BUTHE JIOTHYECKOTO  MBIIIICHUS  OOydYalolmuXcs: OHHU
UCTIONB3YIOT JEAYKTUBHBIE W WHAYKTHBHBIE pacCyXICHHUs, 0000meHne u
KOHKpeTu3alui, aobcrparupoBanue ©  aHaimoruto. OOydenue  anreOpe
NpearnojiaraeT  3HAUYUTENIbHBIM ~ 00BEM  CAMOCTOSITENILHON  JIEATEIbHOCTH
00y4Jaromuxcs, MO3TOMY CaMOCTOATEIIbHOE PEIIEHUE 3a/1a4 SBJISETCS pean3anuei
JeSITeIbHOCTHOTO IPUHLIMIIA O0yUEHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Ainredpa» ajii OCHOBHOIO
oOuiero 00pa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOIUUYECKUE
auHnK: «Yucna v BRIYMCIEHUSY, «ANreOpandeckue BBIPAKEHUD», «YPaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas w3 »THX coaepikaTreabHO-METOIUYECKIX
JVHUHA pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUCHHUS Kypca, B3aUMOJICHCTBYS €
IpYyTMMH €ro JUHUAMH. B Xxoje wu3yudeHuss ydeOHOro Kypca o0O0ydaromumcs
IPUXOJIUTCS JIOTHUECKH PacCy’KIaTh, HCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3THM B mporpamMmy ydeOHOTO Kypca «Airedpa» BKIIOYEHBI
HEKOTOpPbIE OCHOBBI JIOTHKH, TMPEACTABICHHbIE BO BCEX OCHOBHBIX pa3ieiiax
MaTEeMaTUYECKOro 00pa3oBaHUsl U CIIOCOOCTBYIOIIME OBJIAJACHUIO 00YyYarOUUMUCS
OCHOB YHUBEPCAJIBHOI0 MaTeMaTH4eckoro si3bika. ConepkareabHol 1



CTPYKTYpPHOM OCOOEHHOCTHIO Y4eOHOro Kypca «AnreOpa» SBISETCS €ro
MHTETPUPOBAHHBIA XapAKTED.

Conepxanue muHUM «Yucna ©W  BBIYUCICHHS» CIYKUT OCHOBOM IS
TATBHEHIIIETO W3yYEeHUSI MATEMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyUYaIOIIHUXCS
JIOTUYECKOTO MBINUICHUS, OPMUPOBAHUIO YMEHHS MOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Ke MPUOOPETCHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIMUMBIX JIJISl TIOBCETHEBHON
KU3HU. Pa3BUTHE MOHATHSA O YKCIIE HAa YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
CBS3aHO C PAIMOHAIBHBIMH M UPPALUOHAIBHBIMH YHCIAMU, (HOPMUPOBAHHEM
MPEACTaBICHUA O JEHCTBUTEIHLHOM YHCIE. 3aBEpUICHHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHUIO.

Conepxanue JByX anreOpandeckux JMHUA — «AnreOpandeckue

BBIPKCHUS

U «YpaBHCHHS ¥ HEPABEHCTBA» CIOCOOCTBYeT (OPMUPOBAHUIO Yy
OOy4JaromuXcsd MaTeMaTHYeCKOro ammapara, HeOOXOAUMOTro i PEIICHHs 3a1ad
MaTE€MaTHUKH, CMEXKHBIX IPEIMETOB M MPAKTHUKO-OPUEHTUPOBAHHBIX 3ajad. Ha
YpPOBHE OCHOBHOTO o0O0Iero oOpa3oBaHHs Yy4eOHBIM MaTepuan TpyHIupyercs
BOKPYT pPAllMOHAJIbHBIX BBIpOKEHUU. Anredpa JEMOHCTPUPYET 3HAUCHUE
MaTEMaTUKH KakK SI3bIKa JUIS MOCTPOEHUS MaTEMaTHYECKUX MOJIeNei, OomucaHus
MPOLIECCOB U SBJICHMM peaidbHOro mMupa. B 3amaum oOydenust anreOpe BXOIST
TaK)Ke JajJbHEHIIee Pa3BUTHE AJTOPUTMUYECKOTO MBIIUICHHS, HEOOXOIUMOTO, B
YaCTHOCTH, IS OCBOCHHMS Kypca HWH(M)OPMATHKH, W OBJIQJCHUE HaBbIKAMHU
JTEAYKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHue CUMBOJIBHBIX (POpPM CITOCOOCTBYET
Pa3BHUTHIO BOOOPaKEHUS, CTIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPYECTBY.

Copnepxanue (pyHKIIMOHANbHO-TpapUUECKON JIMHUU HAIEJIIEHO Ha MOJIy4YeHUe
OOy4YaroIMMHUCS 3HAHUNW O (QYHKIMIX KaK BaKHEHIIeW MaTeMaTU4ecKOW MOJenu
JUTSl ONIMUCAHUS U UCCIIEAOBAHUS pa3HOOOPA3HBIX MPOLIECCOB U SABJICHUI B PUPOJIE

u  oOmectBe. M3ydyeHue wmaTepuana CIOCOOCTBYET  Ppa3BUTHUIO Y
00y4aroUmMXxcs YMEHHS UCII0Ib30BaTh Pa3INUHbIe BhIPA3UTENIbHbBIE CPECTBA SI3bIKA
MaTeMaTHUKH — CJOBECHbIE, CHMBOJHMYECKHE, TpaduyecKkue, BHOCUT BKJIAJ B
dbopMupOBaHUE MPEICTABICHUA O POJM MaTEMaTUKUA B Pa3BUTUW LUBUJIM3AIUU U
KYJbTYpHI.

CornacHo yuyeOHOMY IUIaHy B 7-9 Kiaccax wu3ydaercss Y4YeOHbIH Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIEIYIOLUIME OCHOBHBIE PA3Jeibl COJACPKAHUS:
«Uucna © BBIYUCHEHUS», «ANreOpanvyeckue BbIPAKECHUS», «YpPaBHEHUS U
HEPaBEHCTBa», « DYHKIIHI.

Ha wusyuenue yueOHOTO Kypca «Anrebpa» orBoautcs 306 dacos: B 7

KJ1acce

— 102 gaca (3 yaca B Henento0), B 8 kiacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 gaca (3 yaca B HeIeII0).



['eomeTpuss Kak OAMH W3 OCHOBHBIX pa3ZeiiOB IIKOJIbHOW MaTeMaTHKH,
UMEIOIINKA CBOEH LENbI0 00ECIEUNTh M3YyYEHUE CBOMCTB M Pa3MEpoB (QUIyp, HX
OTHOLIEHUI U B3aMMHOE PACIOJI0KEHHUE, OITUPAETCS HA JJOTUYECKYIO,



JOKa3aTeNbHy0 JMHUIO. L[eHHOCTh WU3yueHHs TEOMETPHM Ha YpPOBHE
OCHOBHOTO 00IIero 00pa3oBaHMs 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS
IPOBOJIUTH JTOKA3aTEIbHBIE PACCYKACHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaTh HMCTHHHBIC YTBEPXKACHUS M CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM,
IPOBOJIUTH PACCYX ACHUS «OT MPOTHUBHOIO», OTIMYATh CBOMCTBA OT NPU3HAKOB,
dbopMyIMpoBaTh OOpATHBIE YTBEPKIACHUSI.

Bropoii nenpi0 u3ydyeHHs T€OMETPUM SIBISIETCS MCIOJIb30BaHHE €€ Kak
MHCTPYMEHTA NpHU PEIIEHWH KaK MaTeMaTHYeCKHUX, TaK U MPAKTUYECKUX 3ajad,
BCTPEUAIOUIUXCA B peajbHOW Ku3HU. OOyuvaroumuiicss JOJKEH Hay4HuThCs
OIPENCIIUTh TEOMETPUYECKYI0 (GUrypy, ONMUCATh CIIOBAMM JAaHHBIA UYepTEX WU
PUCYHOK, HAaWTH TUIOIIA/(b 36MEIIbHOTO y4acTKa, pacCuuTaTh HEOOXOIUMYIO JITUHY
ONTOBOJIOKOHHOTO KaOeys Wid TpeOdyemble pa3Mepbl rapaxa Juisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpas, BBIUMCIHUTENbHAS JIMHUS B W3YYCHUU T€OMETPHH.
[Tpu pemieHnn 3amad MPaKTHYECKOTO XapakTepa OO0YydYaroUIUiicsl YUUTCS CTPOUTH
MaTeMaTHYeCKUe MOJENU PEaNbHBIX IKU3HEHHBIX CHUTyalud, MPOBOJIUTH
BBIUMCJICHUS U OILICHUBATh aJIeKBATHOCTD MOJIYYEHHOTO pe3ybTara.

KpaiiHe BakHO MOTYEPKUBATH CBSI3U TEOMETPHH C JPYTUMHU y4eOHBIMU
npeaMeTaM, MOTHUBUPOBATh MCIIOJIH30BATh OINPECICHUS TEOMETPUUECKUX (QUTYD
U TIOHSATUM, JEMOHCTPUPOBATH NMPUMEHEHUE MOJTYUYECHHBIX YMEHUU B (PU3HKE U
TeXHUKE. OTH CBsS3M HamOojiee SAPKO BHAHBI B Temax «BekrTope,
«Tpuronomerpuueckne cooTHoweHus», «Meron koopauHat» u «Teopema
[Tudaropar.

VY4eOHblii Kypc «I'eoMeTpus» BKIIOYAET CIEAYIOIINE OCHOBHBIE DPA3EIIbI
conepxkanusi: «['eomerpuueckue ¢urypsl M uX cBoWcTBay, «U3mepeHue
F€OMETPUYECKUX  BEIUYMH», «JleKapTOBbl ~KOOpPAMHATBHI HA  IUIOCKOCTHY,
«Bekropbl», «JIBuxkenus miockoctn», «IIpeodpa3oBanus o100us».

Ha u3ydenne yueGHoro kypca «I'eomerpusi» orBoautcs 204 uaca: B 7

KJ1acce

— 68 yacoB (2 yaca B Hezel0), B 8 kiacce — 68 yacoB (2 yaca B Heflen0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIENIO).

B coBpemeHHOM 1TM(POBOM MHUPE BEPOSTHOCTh W CTATUCTHUKA MPUOOPETAIOT
BCE OOJIBITYIO 3HAYMMOCTD, KaK C TOYKU 3PEHUST MPAKTUUCCKUX MPUTIOKCHUM, TaK
U UX poiik B 00pa3oBaHUM, HEOOXOIMMOM KaxJoMy ueloBeky. Bo3pacraer uucio
npodeccuii, npu OBIAICHUH KOTOPIMU TpeOyeTcsi Xopolas 6a3oBas MOATrOTOBKA
B 00JIaCTM BEpPOSITHOCTM W CTAaTUCTHKH, Takash TMOATOTOBKAa BaKHA s
MPOIOKEHUS 00pa30BaHUs U JJIsl YCIIEIIHOW MPOo(eCCUOHAIBHON Kaphephl.

Kaxxplii 4eoBEK MOCTOSIHHO MTPUHUMAET PEIICHUSI HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A JJiT 000CHOBAaHHOTO MPUHSITUS PEIICHUS B YCIOBUSIX HEJOCTaTKa
WM M30bITKa MHPOpMAIIMK HEOOXOJUMO B TOM YHCJIE XOPOIIO C(POPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTHYECKOE MBIIIICHUE.



NMeHHO mMO3TOMY OCTpO BCTajla HEOOXOJIMMOCTh C(OPMUPOBATH Y
oOyyaromuxcs GyHKIHOHATBHYIO TPAMOTHOCTh, BKJIFOYAIOIIYIO B CE0sl B KAYECTBE
HEOTBEMJIEMOM  COCTABIIIOLIEM  yMEHHWE  BOCIPUHUMATh W KPUTHUYECKHU
aHAJIM3UPOBATh MH(POPMALIMIO, TPEICTABICHHYIO B Pa3IMYHbIX (OpMaX, TOHUMATh
BEPOATHOCTHBIA XapaKTEp MHOIMX pEaJbHBbIX IPOLECCOB U 3aBUCUMOCTEM,
IIPOU3BOJUTH MPOCTEUILINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce ¢ OCHOBHBIMH IPUHLIMIIAMHU cOopa, aHaIHu3a 1
IpPEJCTaBICHUs JAHHBIX U3 Pa3IMYHbIX cdep >KU3HM OOIIEeCTBa M rocyAapcTBa
npuoOmaeT oO0ydarmuxcs K OOIIeCTBEHHbIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKHN Pa3BUBAET HABBIKM OpPraHM3allMu Mepedopa U Mmojcyéra 4ucia
BAPUAHTOB, B TOM YHMCJIE€ B IPUKJIAJHBIX 3aJa4aX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co31aét MaTeMaTuyeckuii pyHIaMeHT Uit POpMUPOBAHUS KOMIIETEHIIUN B
o0nacTy MH(MOPMATUKH U LHUPPOBBIX TeXHOJOrul. Ilpyu M3ydeHUH CTATUCTUKU U
BEPOSITHOCTH O0O0TallaloTcsl MPEACTABICHUS OOYYalolUXCs O COBPEMEHHOMU
KapTUHE MHUpa M METOJax €ro HccieqoBaHus, (GOpPMHUPYETCS MOHMMAaHHUE POJIH
CTaTUCTUKU KaK UCTOYHHKA COLIMAIBHO 3HAUMMOM MHPOPMAIINH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIUICHUS.

B cooTBeTCTBUU C NaHHBIMHU IEISAMH B CTPYKType HpPOrpaMmbl y4eOHOTO
Kypca «BeposTHOCTh M CTaTHCTHUKA» OCHOBHOTO OOIIEro 0O0pa3oBaHMsI BbIJICICHBI
CIIEAYIOIINE COAEPIKATEIBHO-METOANYECKUE NuHuU: «lIpencraBinenue NaHHBIX U
omnmucaTeldbHas CTAaTUCTUKa», «BeposTHOCTH», «IJIEMEHThl KOMOWHATOPUKUY,
«BBenenue B Teopuro rpadoB.

Conepxanue nunann «lIpencraBneHre TaHHBIX U OMUACATEIbHAS CTATUCTUKA»
CIIy’)KUT OCHOBOW Jyisi ()OPMHPOBAHUS HABBIKOB DPAOOTBI ¢ HWH(POpPMAIMEH: OT
YTCHUS] W WHTEeprpeTanuu WHOOpPMAIuK, NPEACTAaBICHHOW B Ta0nIuIax, Ha
auarpaMMmax W Tpadukax, 1m0 cOopa, TMPEACTABICHHMS M aHalW3a JIaHHBIX C
WCIIOJIb30BAHUEM CTAaTUCTUYECKUX XAPAKTEPUCTUK CPEAHUX M PACCECHUBAHMS.
PaGorast ¢ nmaHHbIMHU, OOydarolIMecs yd4aTcsi CUMTHIBAaTh U WHTEPHPETUPOBATH
JIaHHbIEC, BBIABUIaTh, apTYMEHTHUPOBATH U KPUTHUKOBATH MPOCTEHIIME TUIIOTE3bI,
Pa3MBIIUIATh HaJ (aKTOpaMH, BBI3bIBAIOIIMMHU W3MEHUMBOCTh, U OIICHUBATh HMX
BJIUSTHHE HA PACCMATPUBAEMBIE BEJIMYMHBI U TTPOLIECCHI.

NHTYyUTMBHOE NpEACTABICHUE O CIyYalHOW W3MEHYMBOCTH, HCCIIEOBAHUE
3aKOHOMEPHOCTEW M TEHACHUHWM CTAHOBUTCS MOTUBHUPYIOUIEM OCHOBOM IS
M3y4YECHUsT TEOPUH BEPOSTHOCTEW. bonbmioe 3HAUYEHHME WMEIOT MPAKTUYECKHE
3a/1aHusl, B YACTHOCTU OIBITHI C KJIACCUYECKUMHU BEPOATHOCTHBIMU MOJICIISIMU.

[lonaTHe BEpPOSTHOCTHM BBOJUTCS KAaK Mepa MPaBAONOA00Us CIydailHOTO
coobrtus. [lpm wu3yueHuun yueOHOro Kypca oOydvaromuecs 3HaKOMSTCS C
MPOCTEUIIMMU METOAAMHU BBIYUCIIEHUSI BEPOATHOCTEN B CIIyUaHBIX

JKCIIEPUMEHTAXCPABHOBO3MOKHBIMUAJIEMEHTAPHBIMUUCXOJaMHU,



BEPOSITHOCTHBIMU 3aKOHaMH, MO3BOJISIONIMMU CTaBUTh W peliath Oosee
CJIOKHBIE 3aJlaud. B yd4eOHBIM Kypc BXOJSAT HayaldbHbIE MPEACTABICHUS O
CIIy4alHbIX BEJIMYMHAX U UX YHCIIOBBIX XapAKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYIIECTBIISIETCSI 3HAKOMCTBO OOYYarOIIUXCSA C
MHOKECTBAMU U OCHOBHBIMH OIEpallsIMHU HaJl MHOKECTBAMHU, pacCMaTPUBAKOTCS
IpUMEpbl TPUMEHEHHMS UIsl PEIIeHUs 3a7a4d, a TakKe HMCIOJIb30BAaHUS B JIPYTUX
MaTeMaTHYECKUX Kypcax U yUeOHBIX MpeaMeTax.

B 7-9 xnaccax msyuaetcsi yueOHBI Kypc «BeposiTHOCTh M cTaTUCTHKA», B
KOTOpBIM  BXomaT pasnaensl: «lIpeacTaBieHue JaHHBIX M ONKcaTelbHas
CTaTUCTUKA», «BeposTHOCTH», «IDJNIEeMEHThl KOMOMHATOpUKW», «BBemeHue B
Teopuro TpadoBy.

Ha msyuenne yueOHOTO Kypca «BeposiTHOCTh U CTaTUCTUKA» oTBoAMUTCS 102
yaca: B 7 kimacce — 34 yaca (1 gac B Henento), B 8 kimacce — 34 ygaca (1 yac B
Hezeno), B 9 kinacce — 34 yaca (1 yac B Hezieno).



COJAEP KXAHME OBYYEHUA
5 KNIACC

HarypanbHble 4uc/Ia U HYJIb

Hartypansnoe uucno. Psn watypanmpubix uymcen. Yucmo 0. M3obOpaxeHue
HaTypaJIbHBIX YUCET TOUKAMU Ha KOOPJIMHATHOU (YUCIOBOI) HNPSIMOiA.

ITosuunonHas cucrema cuucieHus. Pumckas Hymepauuss Kak IpUMED
HETO3UIIMOHHON CUCTEMBI CUUCIICHUS. [lecsITuuHas cuctemMa CUMCIICHUS.

CpaBHeHUE HaTypaJIbHbIX YHUCEJ, CPAaBHEHUE HATypajbHBIX YHCEN C

HYJIEM.

CnocoOs1 cpaBHenus. OKpyTiIeHHE HATYpaJIbHBIX YUCE.

CnoxeHne HaTypaJIbHBIX YHCEN, CBOWCTBO HYJS IPH CI0KEHUU. Bberuntanue
KaK JeicTBue, 00paTHOE CIOKEHHIO. Y MHOKEHHME HATYypaJIbHBIX YHCENl, CBOMCTBA
HYJIsl W €IUHMIBI TpU yMHOXEHUU. JleleHue Kak JeilcTBue, oOpaTHOe
YMHOKEHUIO. KOMIIOHEHTHI JEUCTBUM, CBA3b MEXTy HUMH. [IpoBepka pesynbraTa
apudmMeTrueckoro naercTBus. llepemecturenbHoe W coYeTaTEIbHOE CBOWMCTBA
(3aKOHBI) CJIOXKEHUST M YMHOXEHHUS, PACHPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOKECHUS.

Ucnonb3zoBanue OYKB Juisi 0003HAYEHHUS] HEM3BECTHOTO KOMIIOHEHTA U 3aITUCH
CBOMCTB apu(hMETUUECKUX JACHUCTBUM.

Jlenutenn W KpaTHbIE 4YHUCIA, PA3JOKEHHE HA MHOXUTEnW. [IpocTeie u
coctaBHble yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoM.

CreneHp C HaTypaJlbHbIM IIOKa3aTelieM. 3alKCh YHCIA B BHUAE CYMMBI
pPa3psAHBIX ClIaracMbIX.

UucnoBoe BbIpak€HHE. BpIUKMCIIEHUME 3HAYEHWM YHCIOBBIX BBIPAKECHUM,
MOPSAOK  BBINIOJHEHUs  jaeucTtBui.  lMcnonb3oBaHME  TIPU BBIYMCIICHUSX
MEPEMECTUTEIIBHOTO M COYETATEIIbHOTO CBOMCTB (3aKOHOB) CJIOXEHUS U
YMHOKEHUS, paCHpeACTUTEILHOTO CBOMCTBA YMHOKEHHS.

Apodu

[IpencraBnenrie o JpoOu Kak cmoco0e 3almucyh  YacTh  BEJIMYUHBL.
OObikHOBeHHBIE JapoOu. [lpaBuibHBIE W HenmpaBwibHbIE ApoOu. CMmemaHHas
npo0b, MpECTaBICHUE CMEIIAHHOW JpoOM B BHUJEC HEMPABWIBHOW JApoOM U
BBIJICJICHUE 1I€JIOW YacTH YUCJa U3 HeNpaBUILHOU Jipodu. M3o0paxenue apodei
TOYKaMH Ha YUCI0BOU mpsiMoi. OcHOBHOE CBOMCTBO Ipobu. CokpalieHue apooeil.
[IpuBenenue aApobu Kk HOBOMY 3HaMeHaTteno. CpaBHEHHE TPOOCH.

CrnoxxeHre W BbIYMTAHUE ApoOeil. YMHOXKEHUE U JieleHre ApoOeid, B3auMHO
oOpatHbie Apobu. HaxoxkaeHne 9acTu 1ea0ro U IeIoro o ero 4acTH.

Hecsatuunast 3anuck apooOei. IlpencraBneHue necsITUMHOM IapoOU B BUIE
OOBIKHOBEHHOH. M300pakeHne MAEeCSITHYHBIX JpoOed TOYKaMH Ha YHUCIOBOU
npsimoil. CpaBHEHUE AECATUYHBIX IPOOEH.



ApudmMernyeckue JAEUCTBUS C JECATUYHBIMH JApoOsimu. OKpyTrieHue
JECATUIHBIX APOOCH.

Penienue TeKCTOBBIX 3324

Pemenne TekcTOBBIX 3amad  apudmermueckum  crocobom. Pemienue
JoruYecKux 3afad. PemeHue 3agad mepeOOpoM BceX BO3MOXKHBIX BapHAHTOB.
Hcnonb3oBaHue Npy pelieHu  3aa4 TaOIHUI] U CXEM.

Pemenue 3amad, copepamux 3aBUCHMOCTH, CBSI3bIBAIOIIME BEJIMYMHBIL:
CKOpPOCTb, BpEMs, pACCTOSHUE, L€HA, KOJMYECTBO, CTOUMOCTh. EavHMIIBI
U3MEpPEHUs: Macchl, 00bEMa, IIE€HBbI, PACCTOSHUS, BpEMEHH, cKopocTu. CBS3b
MEXKIy €ANHULAMH U3MEPEHHUS KaKI0N BETUYUHBI.

Pemenne ocCHOBHBIX 3a71a4 Ha IpoOu.
[IpeacraBienue TaHHBIX B BUE TaOIHI], CTOIOYATHIX AUArPaMM.
Harasianas reomerpust

Harnsgnele mpeacraBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsAMasd,
OTPE30K, JIyd, YIroJl, JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, Kpyr. Yrou. [Ipsamoi,
OCTPBI, TYIION U Pa3BEPHYTHIN YIIBL.

JInvHa oTpe3Ka, METPUYECKUE €ANHULbI IIUHBL. J[JInHAa TOMaHOH, MEPUMETP
MHOTOYyTOJIbHUKA. MI3MepeHne U MOCTPOEHUE YIII0B C IOMOLIBIO TPAHCIOPTHUPA.

Harnsnuele npeactaBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
MPSIMOYTOJILHUK, KBaJIpaT, TPEYTrOJIbHUK, O PABEHCTBE PUTYD.

N3o0paxkenne ¢uryp, B TOM umcie Ha kierdatoil Oymare. [loctpoenue
KOH(UTypanuii U3 4acTed mpsiMOil, OKPYKHOCTH Ha HEJIMHOBAHHOW M KJIETYATOU
Oymare. Mcnosnb30BaHre CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHHUKA, KBaJIpaTa.

[Inomans NOpPsIMOYTrOAbHUKA W MHOIOYTOJIBHUKOB, COCTaBJICHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM uHciie (puryp, n3o0pax€HHbIX Ha KiieTyaTol Oymare.
Enuuunbl uamMepeHus miomain.

Harnsinuele  mpeacraBieHMss O IPOCTPAHCTBEHHBIX  (UIypax:

PSAMOYTOJIbHBIN

napajienenunen, KyO, MHOTOTpaHHHWKH. M300paxkeHne mpoOCTEHIINX
MHOTOrpaHHUKOB. Pa3Béprku kyb6a u mnapamwienenunena. Co3gaHue Mojenen
MHOT'OTPaHHUKOB (M3 OyMaru, MpoOBOJIOKH, TUTACTHJIMHA U APYTUX MaTEPUATIOB).

OO0BEM MPSAMOYTOJIBHOTO Tapajienenunena, Kyoa. EauHuibl u3MepeHus
o0bEMa.

6 KIIACC

HarypaabHble yucia
Apudmerrnueckue JEeUCTBUS C MHOIO3HAYHBIMU HATypaJIbHBIMH YHUCJIaMHU.
UucioBble  BbIp@KEHHUSA, TOPSJIOK  JIEHCTBUI,  HCIIOJB30BAaHUE  CKOOOK.
Hcnonb30BaHne Npyu BEIYUCICHUSAX IEPEMECTUTEIIBHOTO U COUETATEIBHOIO



CBOWMCTB CJIOXKEHHMSI M YMHOXEHHUSA,  PaCIpPEICIIMTEILHOIO CBOKCTBA
YMHOKECHUS.

OkpyriieHUE HAaTypaJbHBIX YHCEIL.

JlenuTenu u KpaTHBIC YMCIia, HAUOONBIIMN OOLINN JEIUTEIh 1 HAUMEHBIIICE
oO1ee kpatHoe. [[emuMocTh cyMMbI U pou3BeAeHus. [lenenue ¢ OCTaTKOM.

Apodu

OObIKHOBEHHAs1 poOb, OCHOBHOE CBOMCTBO ApPOOH, COKpalleHHe IpoOeil.
CpaBHeHuUe U ynopsiiounBaHue 1pooeil. Pemienue 3a1a4 Ha HAXOXKJEHHUE YaCTH OT
[EJ0r0 W IeJoro mo ero vactu. J[poOHoe dYHuCiIo Kak pe3yibTar JeeHUs.
[IpencraBienne necaTHIHON OpPOOH B BUAEC OOBIKHOBEHHOHN JPOOU U BO3MOXKHOCTh
MIPEICTaBIICHUS OOBIKHOBEHHOU OpOOU B BUAE JecATUYHON. JlecaTuanble ApooH U
MeTpH4YecKasi cucteMa Mep. Apudmerrnueckre NeUCTBUS M YHUCIOBBIE BHIPAKCHUS
C OOBIKHOBEHHBIMHU U JICCATHYHBIMH JIPOOSMHU.

OrHomeHwue. Jlenenne B JTAaHHOM
oTHoleHuu. Macmra0, MPOTIOPIIHSL.

[IprMeHeHne MPONOpLUH PH PELICHUH 3a1a4.

[Tonarue npoiueHTa. BeluncineHrne NpoueHTa OT BETUYMHBI U BEJIMYUHBI 110 €€
MpOIEHTY. BhIpaxkeHne MpPOLEHTOB JECATUYHBIMU ApoOsiMU. Pernenue 3amay Ha
MpOIIEHTHI. BeIpaskeHne OTHOIICHUS BETMYUH B MPOICHTAX.

IHosio:)kUTENBHBIC U OTPULIATEIbHBIE YHUCJIA

[TonoxurenbHble U oTpULATENbHbIE yucaa. Llenble yncna. Moaynp yucna,
reoMeTpuYecKass MHTepHnpeTanuss Moayias uwucia. HM3o0paxeHue dyucena Ha
KOOpAMHATHOM  mpsAMoW.  YucnoBele  npoMexyTku. CpaBHEHHME — YHCElL
ApudmMernueckre IeUCTBUS C MOJOKUTEILHBIMU M OTPUIATEIIbHBIMU YUCIIAMH.

[IpsimoyronbHast cucTeMa KOOpJAMHAT Ha IMIOCKOCTH. KOoOpauHaThl TOUKK Ha
mIockocTu, abcnucca u opanHara. [loctpoenue Toduek u Gpuryp Ha KOOPAMHATHOU
MJIOCKOCTH.

BykBeHHBbIEe BbIPAKEHUS

[Ipumenenue OyKB i1 3alUCH  MAaTEMAaTUYECKUX  BBIPAKECHUN U
npeaioxkennii. CpoiicTBa apudmeTuueckux AehcTBU. BykBeHHbIC BBIPOKCHHUS U
YUCJIOBBIE MOJCTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XKJICHUE HEU3BECTHOIO
KoMrnoHeHTa. DPopmysibl, (GOpMyJibl MEpUMETpA M IUIOMIAJU MPSIMOYTOJIbHUKA,
KBajpata, 00bEMa mapasienenumneaa u Kyoa.

Pelenne TeKCTOBBIX 33124

Pemiennie TEeKCTOBBIX 3amad  apudMeThuueckuM crocobom. Pemenue

Jorudeckux 3anad. Pemenue 3amay mepeObopoM BceX BOZMOKHBIX BAPUAHTOB.
Pemenune 3ajad, COZIEpKaIllUX 3aBUCUMOCTH,
CBS3bIBAIOIINX BEJIMYUHBL:

CKOpOCTb,  BpE€Ms, pAacCTOSHUE, 1€HA, KOJIWYECTBO, CTOUMOCTb,

MPOU3BOJIUTEIILHOCTh, BpeMs, 00bEM paboThl. EAMHUIEI H3MEpPEHUS: MAacChl,



CTOMMOCTH, PACCTOAHUA, BPEMCHH, CKOPOCTH. CBs3b MCXKAY CAWMHHULaAMU
HN3MCPCHUA Ka)KI[OfI BCIINYHHBI.



Pemienve 3amad, CBA3AHHBIX C OTHOIIEHUEM, MPONOPIHOHAIBHOCTHIO
BEJIMYHMH, IIPOIICHTAMH; PEIICHHE OCHOBHBIX 3a/1a4 Ha IPOOH M MPOIICHTHI.

OueHka W MOpPUKUIKA, OKpyrJieHHE pe3ylbrata. CocTaBieHHE OYKBEHHBIX
BBIPAKEHUH 0 YCIOBUIO 3a1aUH.

[IpencraBieHre MaHHBIX C TMOMOIILIO TaOaUIl W jauarpamMm. CtosG4aThie
JTHarpaMMbl: YTEHUE U TTOCTpOeHUE. UTeHHE KPYTrOBBIX IHArpaMM.

Harnsinnas reomerpus

Harnsgueie npencraBieHuss o (¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4, yTOJl, JIOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPYHOCTb, KPYT.

BzaumHoe pacrionoxkeHue ABYX MPsIMbIX Ha IUIOCKOCTH, MapajljielibHbIC
npsIMbIe, TEPIECHAUKYIApHbIE TpsiMble. M3mepeHune pacCTOAHUN: MEXIy IBYMs
TOYKaMH, OT TOYKH J0 NPSIMOM, JJIMHA MapUIpyTa HA KBAJIPAaTHOU CETKE.

N3mepenne n IIOCTPOEHUE YIJIOB C
IIOMOIIBIO TpaHCIOPTHUPA. Bust
TPEYTOJIBHUKOB: OCTPOYTOJIbHBIM, IPSAMOYTOJIbHBIH, TYNOYTOJIbHBIH,
paBHOOGAPEHHBIM,  PaBHOCTOPOHHHHM.  UeThIpEXYTrOoNbHUK,  MPHUMEPHI

YeTBIPEXYTONbHUKOB. [IpSIMOYTOIBHIK, KBapaT: UCIOIH30BAHIE CBOWCTB CTOPOH,
yriioB, auaroHaneid. M3zoOpakeHue reomMeTpuueckux (GUryp Ha HEIMHOBaHHOM
Oymare ¢ UCHOJb30BAaHUEM LMPKYJsl, JUHEHKH, YroJbHHKA, TPAHCHOPTHPA.
[TocTpoenus Ha kieTyaTon Oymare.

[lepumerp MHoOroyrompHuka. [loHsiTHe TUIOMIAMM (UTYpBI, EIUHUIIBI
uzMepenus miomanan. [Ipubnmxénnoe namepenue miom@aau Guryp, B TOM 4ucie
Ha KBagpaTHOU ceTke. [IpubOmkEHHOE N3MEepeHne JUIMHBI OKPY>KHOCTH, TUIOIAAN
Kpyra.

CuMMeTpusi: IEHTpalibHasA, 0CeBas U 3epKajbHasi CHMMETPHH.
[TocTpoeHre CUMMETPUUHBIX QUTYP.

Harnsausie peCTaBICHUS 0 IPOCTPaHCTBEHHBIX ¢durypax:
napajuiefienunen, Ky0, mpu3Ma, MHpaMuAa, KOHYC, IUIMHApP, map u cdepa.
N306paxkenne mpocTpaHCTBEHHBIX Guryp. [IpumMeps! pa3BéPTOK MHOTOTPAHHUKOB,
IMHApa U KoHyca. Co3/1aHue Mojesnell IpoCTpaHCTBEHHBIX (uryp (u3 Oymaru,
IPOBOJIOKH, TUTACTUJIMHA U APYTUX MATEPHAIIOB).

[Tonstue o6béMa, eauHULIBI U3MepeHUs 00béMa. OOBEM NMPAMOYTOJIBHOTO

napajienenuneaa, Kyoa.

7 KIIACC (Aareopa)
Yucia 1 BIYMCICHUA
JlpoO6u OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0]l OT OJHOW (POpPMBI 3amucu
npobeit k apyrou. I[loHsiTMe panMOHAIBHOTO 4YHWCA, 3alHCh, CpPaBHECHHE,
YIOPsII0UMBAHUE PAIMOHATBHBIX Yncell. ApudmeTnyeckue AeHCTBUS C



pauMOHAIBHBIMU YnciIamMu. Pemenue 3aiad U3 pealbHOM NPAKTUKU HA YacTH,
Ha JpoOH.

CreneHb C HaTypaJlbHBIM [OKa3aTeleM: OIpeaesieHue, NpeoOpa3oBaHUe
BBIPAKEHUI HA OCHOBE ONpPENENeHUs, 3aUCh OonbIIKX yucen. IIpouenTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U ApoOU B BHUJE MPOLEHTOB. TpU OCHOBHBIE 3ajjaud Ha
IIPOLICHTBI, PELICHUE 3a7a4 U3 PEalbHON IIPAKTHUKHU.

IIpuMeHeHne TPU3HAKOB  JACIMMOCTH, pPaA3JIOKEHHE Ha  MHOXUTEIU
HaTypaJIbHBIX YUCEI.

PeanpHble  3aBUCMMOCTHM, B TOM 4YHcle TpsMas W oOpaTHas
IIPONOPLIMOHAIIBHOCTH.

AJire0OpandecKue BbIPaKeHUs

IlepemeHHBIEC, YUCIOBOE 3HAYCHUE BBIPAXKEHUS C MIEPEMEHHOM. JlonmycThMbIe
3HA4YCHHUs NepeMeHHbIX. [IpecTaBnenue 3aBUCMMOCTH MEXTYy BEIMUYMHAMU B BUJIE
(dopmybl. Beruucnenus no gpopmynnam. [IpeodpazoBanrie OyKBEHHBIX BBIPAKEHU,
TOXJIECTBEHHO pAaBHbIE BBIPAKEHHUS, IMpaBUjia MpeoOpa3oBaHUs CYMM H
IIPOM3BEJICHUH, paBUiIa PACKPBITUS CKOOOK U MPUBEICHUS IOJOOHBIX ClIaraeéMblX.

CBOMICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OnHowieHsl 1 MHOrowIeHbl. CTeneHb MHOTOWIeHa. ClloKeHne, BhIYNTAHUE,
YMHOXXEHHE MHOIO4JICHOB. QPOpMyJibl COKPAIIEHHOTO YMHOMKEHMS: KBaApar
CyMMBl M KBaapar paszHocth. dopmyna pa3sHOCTH KBaAparoB. Pasmoxenue
MHOT'OYJIEHOB HA MHOKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb YpaBHEHHUs, NpaBuia MpeoOpa3OBaHMs YpPaBHEHHUS,
PaBHOCUJIBHOCTh YPABHEHUM.

JIuHeiHOE ypaBHEHHWE C OJHOM NEPEMEHHOW, YHCIO KOPHEW JIMHEHHOIO
YpaBHEHHMS, pELICHUE JUHEWHbIX YypaBHeHUU. CocTaBlieHHE YpaBHEHUH IO
YCJOBHIO 3a7a4M. PenieHrne TeKCTOBBIX 3a7a4 C TOMOILIBIO YPABHEHHUIA.

JIuneitHoe ypaBHEHUE C IByMs NEepeMEHHBIMU U ero rpaduk. Cucrema AByX
JMHEWHBIX YPAaBHEHHUW C JBYMS IIEpEMEHHBIMHM. PemieHne cucteM ypaBHEHHMU
cnocoOboM mojacTaHOBKU. [Ipumepbl pelieHusi TEKCTOBBIX 3ajjad C MOMOUIbIO
CUCTEM yPaBHECHUMU.

DOyHKUNHA

Koopannara Touku Ha npsamont. UucinoBble npoMexyTKU. PaccTossHue Mexay
JIBYMS TOYKaMU KOOPJAWHATHOU MPSIMOM.

[IpsimoyroisibHast cucrema koopauHat, ocu Oxu Oy. AOcuucca U opJuHaTa
TOUYKH Ha KOOPJIMHATHOM I0cKocTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Yrenue rpadukoB peanbHbiX 3aBucumoctedt. Ilonsartue ¢ynkuuu. I'paduk
dbyukiuu. CoiicTBa Qynkuuid. JIuneitnas ¢pyukius, e€ rpaduk. 'paduk GyHkImm



y = |x|. I'paduueckoe pemnieHue TMHEHHBIX YpPaBHEHUM W CUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KJIACC (Aareopa)
Yucaa 1 BBIYMCTCHUSA
KBaaparubiii kopeHb u3 uucia. [loHstue 00 wuppalnrMoOHAIBLHOM YHCIIE.
JlecsiTuuHble TPUOIMKEHUST UPPALMOHANIBHBIX ynced. CBoNCTBA apu(pMeTHUECKIX
KBaJIPAaTHBIX KOPHEH U UX MPUMEHEHHE K MPeoOPa30BaHUIO YHUCIOBBIX BBIPAKCHUN
Y BBIYUCIICHUSM. [[€eCTBUTEIBHBIE YUCIIA.
Crenenp ¢ nenbIM nokasarenem u €€ cBoucTBa. CTaHIapTHas 3aIvCh
yucna. Ajaredpanyeckue BbIpaKeHUs
KBagpaTHpiii  Tpé€xuieH, pas3loKEHWE KBAJPATHOIO TpEXWIEHA Ha
MHOXHUTEIIH.

Anrebpaundeckas JpOOb. OCHOBHOE CBOWCTBO
anredpandeckon Ipoou.
Crnoxenue, BEIYMTAHWE, YMHOXXCHHE,
TieJieHne anredOpanvecKux IpOOeii.

PanmonanbHbie BRIpaXKEHUS U UX peoOpa3oBaHUE.
YpaBHeHUS U HEPABEHCTBA

KBagpaTtHoe ypaBHEHUE, PopMyIia KOpHEH
KBaJpPATHOTO YpaBHEHHUS.

Teopema Bwuera. Pemenune ypaBHEHUUN, CBOASAIIMXCS K JIMHEWHBIM U
KBaJPATHBIM.

[Ipocreiimme qpoOHO-paMOHAIBHBIE YPABHEHHS.

['padrueckas mHTEpHpeTals YpaBHEHUN C IBYMsI IEPEMEHHBIMU U CHCTEM
JVMHEMHBIX ypPaBHEHUW C JABYMsI II€pEMEHHBIMHU. [IpuMepnl pelieHus cuctem
HEJIMHEWHBIX YPAaBHEHUN C IBYMsI IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3ajjau alNredpandeckum crocoOoM.
HucnoBble HEpaBEHCTBA U HX CBOMCTBA. HepaBeHCTBO € OJHOWU

IIEPEMEHHOM.

PaBHOCHIIBHOCTB HEpPAaBEHCTB.JIMHENHBIE  HEPAaBEHCTBA C

OJTHOM IIEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJTHON NEPEMEHHOM.
DOyHKIUU

[lonsitue @Qynknuu. OOnacTh oONpeneneHUuss M MHOXECTBO 3HAUYCHUU
dbynkuun. CiocoOb! 3a1anust PyHKITUH.

I'paduk Pynkumn. Yrtenune cBoicTB ¢yHkiuu no e€ rpaduxy. [Ipumeps
rpa@uKoB (QyHKIMM, OTPAKAIOIIHUX PEATIbHBIE POLECCHI.



OyHKIMK, OMUCHIBAIOIIME TIPAMYI0 ¥ OOpaTHYIO TIPOMOPIIMOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkuun y = x2, y = x3, y = Vx, y=|x|. [paduaeckoe
pellleHre ypaBHEHUH U CUCTEM YpaBHEHUIA.

9 KJIACC (Aareopa)
Yuciaa v BbIYUCJICHUS



PannonanbHble 4Kclia, UppalMOHAIbHBIE YKCIIA, KOHEUHbIE U OECKOHEUHbIE
JecTUYHBIEC ApoOu. MHOXKECTBO IEUCTBUTENbHBIX YHCEI, IEHCTBUTEIbHBIC YHCIIa
KaKk OECKOHEYHbIE MeCATUYHBbIE JpoOu. B3auMHO OAHO3HAYHOE COOTBETCTBHUE
MEXKIy MHOXECTBOM JEHCTBUTEIIBHBIX YHCEN U KOOPAUHATHOM MPAMOIA.

CpaBHEHHME JIUCTBUTENBHBIX 4YHCEN, apu(METHUYEeCKHEe JEUCTBUS C
JEUCTBUTEIILHBIMU YHUCIIAMHU.

Pa3mepsl 0OBEKTOB OKpYXAalOLIEro MHpa, MIUTEIBHOCTh MPOIECCOB B
OKPYXKarLIEM MUDE.

[TpubnmxEHHOE 3HaUYEHUE BEIIMUUHBI, TOUHOCTh MpuOImkeHuss. OKpyrieHue
yucel. [Ipuknaka u olieHKa pe3yJabTaTOB BHIYUCICHUMN.

YpaBHeHUA U HEPABEHCTBA
JInneniHoe ypaBHEHME. Penienne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBanpatnoe ypaBHeHue. PemieHne ypaBHEHUI, CBOIAIIMXCS K KBAJIPATHBIM.
buksanpatHoe ypaBHeHue. [Ipumepsl peleHus ypaBHEHUN TPETbed U 4ETBEPTOU
CTENEHEW Pa3JIOKEHUEM HAa MHOXKHUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUH. PelleHne TEKCTOBBIX 3aaad
anredpanyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs nepeMeHHbIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEMHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU. Pemenne cucrem 1ByX ypaBHEHU,
OJIHO W3 KOTOpPBIX JHMHEHHOE, a Jpyroe — BTOpoM creneHu. ['paduueckas
MHTEPIPETALNUS CUCTEMBI YPABHEHUN C IByMS IEPEMECHHBIMU.

Pemenne TekCTOBBIX 3a/1a4 anreOpandecKuM CriocoOoM.
YUucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienre nMHENHBIX HEPABEHCTB C OJHOM IepeMeHHOu. PemieHue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW mepeMeHHol. KBaapaTHele HepaBeHCTBA.
['paduyeckas uHTEpnperanusi HEPABEHCTB M CHUCTEM HEPAaBEHCTB C JBYMS
MIEPEMEHHBIMM.

DOyHKUUHA

KBaapatnunas ¢ynkuusa, e€ rpaguk u cpoictBa. [lapabona, KoopauHAaThbI
BEPIIMHBI TapadoIbl, 0Ch CAMMETPHUH MMAPAOOIIBI.

I'padukn dyukmmii: y =kx, y=kx +b, y =k/x, y = x3, y = Vx, y = [x|u ux
CBOWCTBA.

YucaoBble MOCJIe10BATEILHOCTH M MPOrPeccuu

[TonaTrie YMCIOBON MOCIENOBATEIBHOCTH. 3aJaHue IOCJIEeI0BATEIIbHOCTH
peKkyppeHTHON popMyoit u popMyJIol 1-TO YIIeHA.

Apudmernyeckas u reomerpuyeckas mnporpeccuud. @opMmysbl z-ro 4jieHa
apuPMETUIECKON ¥ TeOMETPUUECKON MTPOTPECCHl, CYMMBI TIEPBBIX HUJICHOB.



N3obpaxkeHne wWieHOB apu(PMETHUECKOM W TeOMETPUUYECKOW MPOTrpeccHid
TOYKaMHM Ha KOOPJWHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIA POCT.
Cno>XHbI€ NPOLIEHTBHI.

7 KJIACC (I'eomeTtpusi)

HauaneHble noHaTHs reomerpun. Touka, npsmas, OTPE30K, JIyd. Yroi. Busesl
yriioB. BeprukaneHble W CMeXHbIe Yriabel. buccektpuca yrma. JlomaHnas,
MHOI'OYTroJIbHUK. [IapannenbHOCTh M EPIIEHANKYIIAPHOCTD NPSAMBIX.

CuMmMmeTpUyHBbIe ¢qurypsl. OCHOBHBIE CBOMCTBa OCEBOM
CHMMETpHH.

[Ipumepsl CUMMETPUH B OKPYKAKOIIEM MUPE.

OcCHOBHBIE  TIOCTPOEHHUSI C TOMOIIBIO LUPKYJIST U  JUHEUKH.
TpeyrospHUK.

Bricora, Menunana, OuccekTprca, UX CBOMCTRA.
PaBHOOEApEeHHBIN U  pPAaBHOCTOPOHHUM  TpeyroyibHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa ¥ TMpU3HAKK paBHOOEIpPEHHOro TpeyroibHuka. [IpuszHaku
paBEHCTBA TPEYTOJILHUKOB.

CBoiicTBa W TMpU3HAKU MapauleNbHBIX nOpsiMbix. CyMma yrioB

TPEYTOJIbHUKA.
Bnenrnue yriel TpeyroyibHUKA.
[IpssmMoyrosbHBIN TPEyroJIbHUK. CBoiicTBO
MEIMaHbl IPSIMOYTOJIBHOTO

TPEYTrOJbHUKA, NPOBEAEHHONM K runoreHy3e. [Ipu3Haku paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpsIMOYTrOJIbHBII TPEyTroabHUK ¢ yraoMm B 30°.

HepaBeHncTBa B IreOMETpUHM: HEPABEHCTBO TPEYTOJIBHHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJiblIeM yrie U OOJblIeld CTOPOHE TPEyroJIbHUKA.
[leprieHIUKYJISIp U HAKJIOHHAS.

['eomeTprueckoe MeCcTO TO4YEK. buccekTtpuca yrma u  CepeIMHHBIN
NEPIEHINKYJIAP K OTPE3KY KaK FTEOMETPUUECKHUE MECTA TOUYEK.

OKpyXHOCTb W Kpyr, XOpJa M JWaMeTp, HUX cBoilcTBa. B3amMmHoe
PacIIOOKEHUE OKPYKHOCTU U IpsMOU. KacarenbHas U CeKylas K OKpYKHOCTH.
OKpyXHOCTb, BIHMCaHHas B yroj. BnucaHHas u onucaHHas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KIIACC (I'eomeTpus)

YerpipéxyronpHuku. [lapamnenorpamm, ero npu3Haku U cBouctsa. HacTHeie
cllydad TNapajuieJorpaMMOB (TIPSAMOYTOJIHUK, POMO, KBajapaT), UX MPU3HAKU U
cBoiicTBa. Tpameuwmsi, paBHOOOKast Tpamenus, €€ CBOWCTBA W TMPU3HAKU.
[IpsiMOyTOJIbHAS Tpanenus.



Meron ynBoenus meauansl. LleHTpanbHas cummerpus. Teopema dDaneca u
TE€opeMa O MPOMOPLUOHAIBHBIX OTPE3KAX.
Cpennue JIMHUM TPEYTOoJIbHUKA U Tpanenuy. LIeHTp Macc TpeyrojbHUKa.



[Tonqobue TpeyroapHUKoB, Kodhduiment mnomodusa. IlpuzHaku mogoOUs
TpeyroiabHUKOB. [IpumMeHeHne mogooust Mpu perieHny MPaKTHIECKUX 3ajad.

CpoiictBa momaneii reomerpuueckux ¢uryp. dopmynsl Uil Iomagu
TpeyrojibHHKa, MapajienorpamMmma, pomo6a u Tpaneuud. OTHOUIEHHE IJIOLAAeH
no100HBIX GUryp.

Brruncnenue miuomazieil TpeyrolbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemieHun
IPAaKTUYECKUX 3a7a4.

CuHyc, KOCHHYC, TaHT'€HC OCTPOrO yria MNpSAMOYTOJbHOTO TPEyTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpPUrOHOMETpUUYECKUE (QYHKIUU
yriioB B 30, 45 u 60°.

BrrcanHbie W LEHTpaNbHBIC YIJIBI, YTOJ MEXAY KacaTelbHOW W XOPIOi.
Yrael  Mexay — XopJaMd M CeKylIMMH. BrucaHHble W ONKCaHHBIC
YeThIPEXYTONbHUKN. B3aumMHOe pacmonoxkeHue AByX OKpykHocTeil. Kacanwme
OKpy>kHOCTel. O01uMe KacareabHbIE K ABYM OKPYKHOCTSIM.

9 KJTACC (I'eomeTtpusi)

Cunyc, kocuHyc, TaHrenc yrioB or 0 gmo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXK1€CTBO. DOPMYIIbI IPUBEACHHUS.

Pemenne TtpeyronbHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB.
Pemenue npakTUYeCKWX 3aJad C MCHOJIb30BAHMEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

IIpeoOpazoBanne momo0us. IlomoOue COOTBETCTBEHHBIX AJIEMEHTOB.
TeopeMa 0 Npou3BEACHUH OTPE3KOB XOP/I, TEOPEMBI O TPOU3BECHUN
OTPE3KOB CEKYLINX, TEOPEMA O KBaJIpaTe KacaTeabHOM.

Bekrtop, anmHa  (MOOyJdb)  BEKTOpa,  COHANPABIEHHBIE  BEKTOPHI,
MPOTUBOIOJIOKHO HAIMIPABIIEHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallMM HAJ BEeKTOpaMH. PasnokeHne BeKTopa IO JBYM
HEKOJUIMHEeapHbIM BekTopaM. Koopaunatsl BekTopa. CKaliipHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHUE JIJIS1 HAXO0XKICHUS JJIMH U YTJIOB.

JlekapToBbl KOOpJIMHATHI Ha IUIOCKOCTU. YpaBHEHHUS TMpPSMOH H
OKPYHOCTH
B KOOpAMHATAX, I[IEPECEYEHUE OKPYKHOCTEHW U IpsAMBIX. Meton

KOOPJIMHAT U €ro NPUMEHEHUE.

IIpaBrwiibHbIE  MHOrOyroiapHuku. JlimHa OKpykHOcTH. ['pamycHas wu
paauaHHas Mepa yIJia, BBIYMCIEHUE UIMH Oyr OKpy»HocTed. [lnomane kpyra,
CEKTOpPa, CETMEHTA.

JIBUKEHUSI TUIOCKOCTH W BHYTPEHHUE CHUMMETpuH GuUryp (d1eMeHTapHbIe
npeactasnenus). [lapannensubiii nepenoc. [ToBopor.



7 KJIACC (BepoSITHOCTb U CTATHCTHUKA)

[IpencraBnenre MaHHBIX B BUJE TaOJHI, 1UarpaMm, rpadukoB. 3amoIHEHUE
TaOJINIl, YTEHWEe W TIOCTPOCHHE JuarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) W
KpyroBbiX). UTeHne rpadukoB peanbHBIX TpoieccoB. M3Bnedenne nHpopManuu
W3 IUarpaMm M TabJIull, UCTIOIB30BaHUE U UHTEPIIPETalINs TaHHBIX.

OnucarenpHasi CTaTUCTUKA: CpeaHee apudMeThyeckoe, MeauaHa, pa3max,
HauOoJbIlleE M HaUMEHbIIIEe 3HAYeHUs HaOOpa 4YHUCIOBBIX AaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHUYUBOCTH.

CrnydaliHbI 3KCHEpUMEHT (OMbIT) M Ciay4yailHOe coObiTHE. BeposTHOCTh U
yacToTa. Pojab MaJIOBEpOATHBIX U MPAKTUYECKHU JOCTOBEPHBIX COOBITUM B MIPUPOJIC
u B oOmmecTBe. MoHeTa v UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmua, pedbpo. Cremenp BepmHbL. Yuciao pébep u cymMmapHas
creneHb BepmwH. [IpencraBienue o cBszHoctu Tpada. llemn m nukiel. [lytu B
rpadgax. O6xon rpada (visiepoB myTh). IIpencraBieHue 00 OPUESHTHPOBAHHOM
rpade. Pemenue 3aay ¢ moMonibio rpados.

8 KIIACC (BeposiITHOCTb U CTATHUCTUKA)

[IpeacraBnenuie 1aHHBIX B BUE TaOJIUL, 1UarpamMmm, rpaduKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBA, MOAMHOXecTBO. Onepanuu Hax
MHOXECTBaMU: OOBEIUHEHHE, TepeceueHue, aonoiaHeHue. CBOWCTBa orepanuii
HaJ MHOYKECTBAMU: IIEPEMECTUTENIBHOE, COYETATEIbHOE, pPACIPENEIUTENbHOE,
BKJItoueHus. Mcrnonp3oBaHue rpauueckoro MpeAcTaBICHUS MHOXKECTB Jis
OIMCAHMSI peaJIbHBIX MTPOLIECCOB U SIBJIEHUM, TPU PELICHUU 3a/1a4.

N3mepeHne paccenBaHMs JaHHBIX. /ucriepcusi u CTaHAAPTHOE OTKIOHEHUE
YHCIIOBBIX HA0OpOB. JlnarpamMmma pacceuBaHus.

DneMeHTapHble COOBITHS  ciydailHOro ombiTa. CiyyaliHble COOBITHS.
BepostHoct  coObiTuii. OmNbITEI ¢ PaBHOBO3MOXKHBIMU  3JI€MEHTApHBIMU
coOpiTusiMu. CitydaiiHbiil BIOOp. CBSI3b MEXAYy MaJOBEPOSTHBIMU M MPAKTUUYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoHMCTBa [J€pEBbEB: EAUHCTBEHHOCTh IIYTH, CYIIECTBOBAHHE
BUCSYEH BEpIIMHBI, CBA3b MEXAY YMCIOM BepwiuH U uuciaoMm pédep. IIpasuio
yMHOXeHus. Pemienue 3aa4 ¢ momolsto rpagos.

[IpotuBononoxHele coObiTusA. [uarpamma Oiinepa. OObenuHeHuE U
nepeceyeHne  coObiThil. HecoBmecTHbie  coObiTusi. @DopMmyrna  CIOXKEHUS
BEPOSATHOCTEH. YCIJIOBHAs BepoATHOCTh. [IpaBuno ymHOxkeHus. HeszaBucumblie
cobeitus. IlpencraBneHue skcnepuMeHTa B BUAE JepeBa. Perienue 3agad Ha
HaXOXKJEHUE BEPOSTHOCTEH C IOMOIIBIO JIepeBa CIY4YalHOTO HKCIIEPUMEHTA,
auarpamm Ouepa.



9 KJIACC (BepoAITHOCTb U CTATHCTHKA)

[IpencraBnenre JaHHBIX B BUJE Ta0Onui, jguarpamMMm, IpaduUKoB,
WHTEpIpeTanus JaHHbIX. UTeHne u mocTpoeHue Tadiull, auarpaMm, rpaukoB 1Mo
pEAIbHBIM JaHHBIM.

IlepectanoBku u akropuan. CoueTaHuss U YUCIO coyeTaHUM. TpeyroJbHUK
[Tackans. Pemenue 3a1a4 ¢ MCIOJIB30BaHHEM KOMOUHATOPHKH.

['eomerpuueckass BeposTHOCTh. CiydallHbIN BBIOOpP TOUYKH W3 (pUTyphl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

UcnbiTanne. Ycnex u Heyaada. Cepusi MCHBITAaHUN 0 NEPBOrO ycmexa.
Cepust ucnbiTanuii bepHymm. BeposTHOCTH COOBITUH B CEpUM HUCIHBITAaHUU
bepnymm.

CnyyaiiHasg BENWYMHA M paCIpElEiICHUE BEpPOSTHOCTEH. Maremarhdeckoe
OXKHMJAaHWE U gucnepcusa. llpumepbl MareMaTHYECKOro OXUIAHUA KAk
TEOPETHUYECKOTO CPEAHEr0 3HAYCHUS BEJIMYMHBI. MaTeMaTU4YECKOEe OXHUIAHUE U
JIUCTHEPCUA CIy4YalHOW BEIIMYMHBI «YUCIO YCIEXOB B CEPUM HCIBITAHHUI
bepnyium».

[Tonsarue o 3akoHe OoJybIIUX yuces. M3mepeHne BEpOSITHOCTEN € MOMOIIBIO
yacToT. Posb 1 3HaUeHHE 3aKOHA OOJBIITNX YUCEN B TIPUPOJIC U OOIIECTBE.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA IIPOI'PAMMBI
YUYEBHOI'O KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIuuHOCTHBIE pe3yJabTaTbhl OCBOSHUS MpPOrpaMMbl y4eOHOro Kypca
«MareMaTuka» XapakTepU3yIOTCH:

1) naTpuoTHYeCKOEe BOCIUTAHUE:

IIPOSIBICHUEM HMHTEpeca K INPOLUIOMY M HACTOALIEMY POCCUKUCKON
MaTeMaTUKH, I1IEHHOCTHbIM  OTHOIIEHHWEM K  JOCTIDKCHHUSIM  POCCHUHCKHUX
MAaTEMaTUKOB U POCCUUCKOW MATEMAaTHUYECKOW IIKOJIbI, K HCIOJIb30BAHUIO 3THUX
JOCTIKEHU B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa:kIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaKJaHWHA U peasii3alliu €ro
npaB, TMPEJCTABICHUEM O MATEeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUMN, MPOLEAYp TPaXIaHCKOTo oOIIecTBa (Harpumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYKJICHUIO STUYECKUX TTPOOIIeM, CBSI3aHHBIX

C  TMPaKTUYECKHUM MPUMEHEHUEM JIOCTWKEHHIl HayKH, OCO3HAaHHUEM
BOXHOCTHU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIbHOCTU YUEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUH TMPAKTUYECKUX 3aaad
MaTeMaTUYeCKOW HaIpPaBICHHOCTH, OCO3HAHHEM Ba)XHOCTU MAaTEMAaTH4YECKOIO
o0Opa30oBaHusS Ha TPOTSHKEHUU BCEU KU3HU IS YCHEITHOW MpodecCHOHATBEHON
JEATeIbHOCTU W Pa3BUTHEM HEOOXOJMMBIX YMEHHUW, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM MHIUBUYAIbHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTHIO K  OMOIIMOHAJTBHOMY U  3CTETUYECKOMY BOCIPHUATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3ajad, pEHIeHUH, pacCyX JACHHH, YMEHHUIO BUIECTh
MaTeMaTU4eCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NO3HAHMS:

OpUEHTAlMEl B JEATEIBbHOCTH HA COBPEMEHHYK) CHUCTEMY HAay4YHBIX
MPE/ICTaBIIEHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTUS UEJIOBEKa, MIPUPOIBI U
oOlecTBa, MOHUMAaHUEM MaTeMaTHYECKOW HayKu Kak cdepbl YeIoBEYECKOU
NeSATeIbHOCTH, ATANoB €€ pa3BUTUS M 3HAYUMOCTHU JJISl PA3BUTHS IUBWIM3ALINH,
OBJIQJICHUEM SI3bIKOM MaTE€MaTUKW U MaTEMaTHUYECKON KYJIbTYpOu Kak CpeiCTBOM
MO3HAHUSI MHUpA, OBJIAJACHUEM MPOCTEUIIMMU HABBIKAMHU HCCIIEI0BATEIbCKON
NeATEeNbHOCTH;



6) ¢usnyeckoe BocnuTaHue, GopMHUPOBaAHHME KYJbTYPbI 310POBbH H
IMOLMOHAJIBHOIO 0J1arONOJIyYHusi:

TOTOBHOCTBIO NPHUMEHATh MATEMAaTHYECKUE 3HAHUS B HHTEpeEcax CBOETO
300pOBbSl, BEIEHUS  310pOBOro oOpa3a JKU3HH  (30pOBOE  IIUTAHHE,
cOATaHCUPOBAHHBIM PEXUM 3aHATUA W OTIbIXa, peryispHas (unveckas
aKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HAaBBIKA PEQIIEKCHM, NPU3HAHHEM CBOETO
IIpaBa Ha OIIMOKY M TAKOIr'O K€ IpaBa Jpyroro 4eaoBeKa;

7) 3Ko0JI0THYecKOe BOCTIMTAHHE:

OpUEHTAllMEe Ha NPUMEHEHHE MAaTEMaTHMYECKUX 3HAHUU JJIs peleHUs
3aja4

B 00JacTH COXPaHHOCTH OKPY’KaoIIEeW Cpeibl, INIAHUPOBAHUS MOCTYIIKOB
U OLIGHKM MX BO3MOXXHBIX MOCJEICTBUN U1 OKPY’KaIOLIEH Cpelbl, OCO3HAHUEM
JI00aJIBHOTO XapakTepa 3KOJOTHYECKHUX MPOOJIeM U MyTel WX pEeLIeHUs;

8) ajanTanus K M3BMEHAIIIUMCS YCIOBUIM COLUAIBHOI U MPUPOTHOH

cpeabl:

TOTOBHOCTBIO K JIEUCTBHUSIM B YCIOBHUSX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU Yepe3 MPAKTUUECKYIO E€ATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUThCA Yy APYTUX JIIOJed, MpUoOpeTaTh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHX;

HEOOXOAUMOCTBIO B ()OPMHUPOBAHMM HOBBIX 3HAaHUI, B TOM YHUCIE
(OopMyIMpPOBATH UIEH, IOHATHS, TUIIOTE3bI 00 OOBEKTAX U ABJICHUSX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JAE€PUIUTHI COOCTBEHHBIX 3HAHUU H
KOMIIETEHTHOCTEMH, IUIAaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HaBaThb  CTPECCOBYKD  CHUTYallMl0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTpMEp, KOPPEKTUPOBATH
OpPUHUMAaeMble pPELIeHUs U JeHUCTBUS, (HOpMyIHpOBaTh M OLEHUBATh PHUCKU U
HOCeACTBUSL, (POPMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble 1ornueckue aAeiicTBU:

@ BBIIBIISATH U XapaKTEPHU30BaTh CYIICCTBCHHBIC MPHU3HAKK MaTEeMaTHYECCKUX
00BEKTOB, TOHATHHA, OTHOIICHUH MEXAY TNOHATHIMH, (OPMYJIUPOBATH
OTpeeNeHUs]  TOHSITHH, YCTaHAaBIMBAaTh  CYIECTBEHHBIH  IPU3HAK
Kiaccu(ukanyuyu, OCHOBAaHWS JUIsi OOOOIIEHUS M CPAaBHEHHUS, KPUTECPUU
IIPOBOJIUMOTO aHAJIH3a;

@ BOCIpUHUMATh, (QopmymupoBaTh U  TPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAWTEIbHBIE W OTpHUIIATEIbHBIC, CAMHWYHBIC, YacTHBIC W O0OIIHe,
YCIIOBHEIE;
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BBISIBIIATH ~ MATEMAaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeursi B (aKkTaxX, [aHHBIX, HAOJIOJECHHUSIX M YTBEPKICHUSX,
npeaaraTb KpUTEPHUH 1S BBISIBJICHUS! 3aKOHOMEPHOCTEN U MPOTUBOPEYUN;
JIeJIaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JE€IyKTUBHBIX U
VMHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUH 110 AaHAJIOTUH;

pa3dupaTh J10Ka3aTeabCTBA MAaTEMATHUYECKUX YTBEPKIACHHUH (IpsSMbIe U OT
IIPOTUBHOI0), TPOBOJUTH CAMOCTOSITEIBHO HECIOKHBIE JIOKA3aTEIbCTBA
MaTeMaTU4ecKux (aKTOB, BBICTpaMBaTh aAPryMEHTALMIO, TPUBOJIUTH
IpUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Ccroco0 pemeHus y4yeOHOW 3anayu (CpaBHUBATh HECKOJIbKO
BapMaHTOB peIIeHUs, BBHIOMpaTh Haubojiee MOAXOMAUIMM ¢ ydé€rom
CaMOCTOATENBHO BbIIEIEHHBIX KPUTEPHUEB).

ba3oBrble uccienoBare/ibCKie AeHCTBHUA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIIEIOBATEIbCKANA MHCTPYMEHT IMO3HAHUS,
dbopMynHpoBaTh BOMPOCH], (PUKCHUPYIOIIME MPOTUBOpPEUYHE, MpoOIEMYy,
CaMOCTOATEJIHO YCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpMUPOBATH
TUIO0TE3Y, apIYMEHTUPOBATh CBOIO MO3ULIMIO0, MHEHHE;

OPOBOJUTH II0 CAMOCTOSITENBHO COCTABICHHOMY IUIAHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTUYECKOro 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKAY COOO0I;
CaMOCTOSITeNILHO (OPMYJIMPOBATH O00OOIIEHHST U BBIBOJIBI MO pe3yjIbTaTaM
NpOBEAEHHOTO HAOIIOACHUS, HCCIEAOBaHUsA, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTAaTOB, BBIBOJIOB U 000OIIIECHUI;

IIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IPOLECCA, A TAKKE BBIIBUraTh
IPETNOIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmaumeii:

BBISIBJIATh HEJOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAlMH, ITaHHBIX,
HEOOXOIUMBIX JIJISl PEILICHUs 3a/1a4u;

BBIOMpATh, aHAJU3UPOBATh, CUCTEMATU3UPOBAaTh W HWHTEPIPETUPOBATH
UHGOPMAIINIO Pa3IMYHbIX BUAOB U (POPM Ipe/ICTaBICHUS;

BbIOMpaTh (GopMy TMpeACTaBICHUS HWHPOpPMAIMM U WLUIIOCTPUPOBATH
peliaemMble 3aJaud  CXeMaMu, JauarpaMMaMmH, WHOM Trpadukoil u ux
KOMOHWHAIIMSIMU,

OLICHMBATh HAAEKHOCTh HMHPOPMALMM IO KPUTEPHUSM, MPEAJIOKEHHBIM
y4UTeIEM UIH CPOPMYITHUPOBAHHBIM CAMOCTOATEIBHO.
KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:
BOCIIPUHUMATh U (OPMYIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSIMU
U LIeJIIMU OOIIEHHUS, SICHO, TOYHO, TPaMOTHO BbIpaXaTh CBOIO TOUKY 3PEHHUS



E

E

[

o

[

B YCTHBIX M IIMCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO XOAY
peleHus 3a1a4i, KOMMEHTHUPOBATh MOJIYUYSHHBIN PEe3yJIbTarT;

B X0/l 00CYK/IeHUs 3aJ]aBaTh BOIIPOCHI 110 CYLIECTBY 00CYXKJ1a€MOM TEMBI,
poOJIeMBbl, peraeMoi 3aJaun, BbICKa3bIBaTh WUJIEH, HALIEJICHHBIE HA MOUCK
pEIIeHUs], COIMOCTABIATh CBOM CYXIEHUS C CYXICHUSIMHU JPYTUX
YYaCTHUKOB JMajora, oOHAapy>KMBaTh pa3jiMuue M CXOJCTBO MO3MULIUN, B
KOPPEKTHOH opme popMyTUpOBaTh pa3HOIIACUs, CBOU BO3PAXKECHUS;
IOPECTABIATh PE3YJIbTAThl PEIICHUS 3a]a4l, SKCIIEPUMEHTA, UCCIIECIOBAHNUS,
MIPOEKTa, CAMOCTOSATEIBHO BBIOMpaTh (hOpMaT BBICTYIUICHUS C yYETOM 3a/1a4
MPE3eHTALNN U OCOOCHHOCTEN ayAUTOPUH;

MOHMMATh M UCIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHONW U MHAWBUYaTbHOM
paboThI IPU PEIICHNUN YUYEOHBIX MaTEMaTUUYECKUX 3a/1a4;

OPUHUMATh LEJIb COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPraHU3alUIo
COBMECTHOI paboThl, pacmpeneisTb BuAbl pabOT, OroBapUBaThCH,
00Cy>KJaTh MPOLIECC U pe3yibTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIOEH;

y4acTBOBaTh B TIpynmnoBbIX ¢opMax padoTel (0OcyxkaeHUs, OOMEH
MHEHHSIMH, MO3TOBBIC IITYPMBI U JPYTHE), BHIIOIHATH CBOIO YacTh PabOTHI
U KOOPAMHHMPOBATH CBOMU JEHCTBUS C JAPYTUMHU WIEHAMU KOMAaHJBbI,
OLICHHMBATh KAaueCTBO CBOErO BKJaga B OOMIMI MPOIYKT MO KPUTEPUSM,
c(OpMyJINPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PeryisiTuBHbIEC YHUBEpCaIbHbIe yYeOHbIE 1eliCTBUSA

Camoopranusanus:

CaMOCTOATEIBHO COCTABJIATh IUIAH, aJTOPUTM pEIICHMs 3anayu (WiId €ro
4acTh), BBIOMpaTh CHOCOO pEIIeHUs] C YYETOM HMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBaTb M KOPPEKTUPOBATH
BApUAHTHI pEIEHUH C Y4ETOM HOBOW MH(OpMauu.
CaMOKOHTPOJIb, 3MOLMOHANbHBIN HHTEJVIEKT:

BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpOLIEcca U pe3yibTaTa
pelIeHns MaTeEMaTHIECKOM 3a/1auu;

PeIBUIECTh TPYIAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh TP PEUICHUU 3a]1a4H,
BHOCHUTb KOPPEKTUBBI B JCSITEIBHOCTb Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA IEATEIBHOCTH IOCTABICHHON LIENH U
YCIIOBUSIM, OOBSICHATh NMPUYMHBI JOCTHKEHUS WIM HEJOCTHKEHHS LIeJH,
HAXOJUTh OIIMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyueHus B 5 kJjacce OOydaloOIIMIACS TMOMYYUT CIEAYIOIINE
pEeAMETHBIE PE3YIbTATHI:

Yucia 1 BIYMCICHUA

[loHumMaTh ¥  TOpaBUIBHO  yHOTPEOJSATH  TEPMHHBI, CBSI3AHHBIE  C
HATypaJbHBIMU YHCIAMHU, OOBIKHOBEHHBIMU U JIECSITUUHBIMU APOOSIMHU.

CpaBHUBaTh U yHNOPANOYMBATH HATypajbHbIE 4YHWCIA, CpPaBHUBATH B
MPOCTEUIIUX CITydasiX OOBIKHOBEHHBIE APOOH, IECATUYHBIE IPOOH.

CooTHOCUTh  TOYKY Ha  KOOPAMHATHOM  (YUCIOBOM)  MpsSMOU  C
COOTBETCTBYIOIIUM €M YMCIIOM W M300pakaTh HaTypajlbHbIE UMCIAa TOYKAMHU Ha
KOOPJAMHATHOM (YUCIIOBOM) IPSIMOM.

Breimonuate apudMernueckue JEUCTBUS C HATypalbHBIMM UYHCIAMH, C
OOBIKHOBEHHBIMU APOOSIMHU B MIPOCTEUIIINX CITydasiX.

BpImonHATE  OpOBEpKy, MNPUKUAKY  pe3yjbTara

BBIYMCIEHUN. OKPYIJIATh HATypaJbHBIE YHCIIA.

Pelnenne TeKCTOBBIX 33124

Pemiath TekcTOBBIE 3adaun apuUPMETHYECKUM CIIOCOOOM U C TMOMOIUIBIO
OpPraHM30BaHHOTO KOHEYHOTO nepedopa BCeX BOZMOXKHBIX BAPUAHTOB.

Pewlate 3amgaum, coaep:KaliMe 3aBUCUMOCTH, CBS3bIBAIOIINE BEIUYUHBI:
CKOPOCTh, BpeMsl, pacCTOSIHUE, 1IeHa, KOJTMYECTBO, CTOMMOCTD.

Hcnonb3oBaTh KpaTKuUE 3alUCH, CXEMblI, TaOJuIlbl, OOO3HAYECHHUS TIPHU
peLIeHNUH 3a7a4.

[Tonp30BaTbC OCHOBHBIMU  €AWMHUIIAMH  WU3MEPEHHUS: LIEHbI, MAaccChl,
paccTosiHMs, BPEMEHU, CKOPOCTH, BBIPAXKATh OJHU E€IUHUIIBI BEJIUYUHBI uepes
TpyTHE.

N3BnekaTth, aHAIM3UPOBATh, OIICHUBATH MH(POpPMAIUIO, MPEIACTABICHHYIO B
Tabiuie, Ha CTOJMOYATOM JUarpaMMe, HHTEPIPETUPOBATH TPE/ICTABICHHBIC
JAHHBIE, UCIIOIb30BATh JAHHBIE MIPH PELICHUH 3a1a4.

Harnsinnas reomerpust

[Tonp30BaThCA TEOMETPUUECKUMHU MOHITUSMU: TOYKA, IIpsiMasi, OTPE30K, JIyY,
YIOJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoaUTh NpUMEpPHl OOBEKTOB OKPYKAIOIIEr0 MHUpa, UMEIIUX (HopMy
M3YYEHHBIX TEOMETPUUIECKUX PUTYD.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYIO C YIJlaMU: BEpIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMU: yTOJ, BEpIIMHA, CTOPOHA, IUaroHajlb, C OKPYKHOCTBIO:
paauyc, auameTp, [HeHTp.

N300paxxath W3y4deHHBIE TE€OMETpUYECKHME (UTYphl HAa HEITWHOBAHHON U
KJIETYaTON Oymare ¢ TOMOIIBIO IIUPKYJIIS U JIMHCHKH.



HaxoauTe NnvHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IOMOIIBIO
JIMHENKHU, CTPOUTH OTPE3KHU 3aJaHHON MJIMHBI; CTPOUTH OKPY>KHOCTh 3aJaHHOIO
paauyca.

Hcnonb30BaTh CBOKMCTBA CTOPOH U YIJIOB NPSIMOYTOJIbHUKA, KBAApATa ISl UX
MOCTPOEHMUS], BBIYUCIICHUS TJIOIIAIA U IEPUMETPA.

Boruucnsare mepumerp W IUIOMAAbL KBajapaTa, NPSMOYTOJbHUKA, (uryp,
COCTaBJICHHBIX W3 MPSAMOYTOJIbHUKOB, B TOM 4HCIIe (QUTYp, M300paKEHHBIX Ha
KJIeTYaTol Oymare.

[Tonp30BaThCd OCHOBHBIMM METPUYECKUMU €AUHULAMH WU3MEPEHUS IJIVHBI,
IJIONIAIM; BBIpAXKATh OJHUA €IMHULIBI BEJIMYMHBI YEPE3 IPYTHE.

PacnioznaBate mapasuienemnuren, KyO, HMCHOIb30BaTh TEPMHUHOJIOTHIO:
BeplIMHA, peOpo, rpaHb, U3MEPEHUS, HAXOJIUTh H3MEPEHUs Napajuiesienunesa,
KyoOa.

Breruncnare 00b€M kyOa, mapajuienenunena Mo 3aJaHHBIM H3MEPEHUSIM,
M0JIb30BAThCS €AMHUIIAMU U3MEPEHUS 00bEMa.

Pemate HecnoxHBIE 3aauM HAa HW3MEPEHUE TE€OMETPUYECKUX BEJIUYUH B
MPAKTUUYECKUX CUTYAIUAX.

K kxoHiy oOydenuss B 6 KkJjacce OOydarOUUHCS TMOJYYUT CIEAYIOIIUE
MPEAMETHBIE PE3YIbTATHI:

Yuciia v BBIYMCICHUS

3HaTh U MOHMMAaTh TEPMHHBI, CBSI3AHHBIE C PA3JIMYHBIMU BUAAMHU YUCEN U
croco0amMu HMX 3aluCH, MEepPeXOIuTh (€ClM 3TO BO3MOXKHO) OT OAHOW (POPMBI
3alMCH YKCIa K IPYyTroM.

CpaBHUBATH U YIOPSAOUMUBATH 1EJIbIC UKCIia, OOBIKHOBEHHBIE U JIECSITUYHBIC
JIpo0u, CpaBHUBATH YKCIIa OJTHOTO U Pa3HbIX 3HAKOB.

BreinmonHaTh, codyeTass yCTHbIE M MUCBMEHHBIE MPUEMBI, apu(DMETUUECKUE
JEUCTBUSL C HATypaJdbHBIMH M IEJIBIMU YHUCJIaMH, OOBIKHOBEHHBIMU W
JECATUIHBIMU JIPOOSMH, MOJOKUTEITHHBIMA U OTPUIIATEIIHBIMU YHCIIAMH.

Beruncnarh 3HAUYEHHWS] YUCIOBBIX BBIPAKEHUM, BBINOJHATh MPUKUIKY U
OLICHKY pe3yJibTaTa BBIYUCJICHUM, BBINOJHATh MNPEOoOpPa30BaHUS YHUCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX JICUCTBHIA.

COoOTHOCUTh TOYKY Ha KOOPAMHATHOM MPSAMOW C COOTBETCTBYIOIIUM €Ml
YHUCIIOM M M300pa)kaTh 4YMclia TOYKAMU Ha KOOPJIWHATHOW MpPSMOM, HAaXOIUTh
MOZYJIb YUCIA.

COOTHOCUTH TOYKHM B MPSIMOYTOJBHON CUCTEME KOOPJUHAT C KOOPAUHATAMHU
3TOM TOYKH.

OKpyTasaTh IENble Yucia M JCCSITHYHBIE IPOOHM, HAXOAUTH MPHUOIMKCHUS
YHUCEN.

YucnoBbie 1 OyKBEeHHbIE BbIPAKEHUS



[ToHumaTpe U ynoTpeOsiTh TEPMUHBI, CBSI3aHHBIE C 3alUCHIO CTEIIEHU YHUCIA,
HaxOJHUTh KBAJpaT U KyO 4ucCla, BBIYUCISITH 3HAYEHUSI YMCIIOBBIX BBIPAKECHUM,
COJIEpKAILNX CTENEHHU.

[Tonp30BaThCA MPU3HAKAMH JEIUMOCTH, PACKIIA/IBIBATh HATYpaJIbHbBIEC YUCIA
Ha MIPOCThIE MHOKHUTEIIH.

[Tonb3oBaThCs MacmITaboM, COCTaBIATH MPOMOPIHUU KM OTHOIICHHUS.
Hcnonw3oBaTh OYKBBI Jj1s1 0003HAYEHUST YMCET TIPH 3alMHCU MAaTEeMAaTUYECKUX
BBIpQKEHUN, COCTaBIIATh OYKBEHHBIC BBIPAKEHUS U (POPMYJIbI, HAXOIUTh

3HAYCHUS! OYKBEHHBIX BBIPAKEHUH, OCYILECTBIISII HEOOXOIUMbIE MOJICTAHOBKUA U
npeoOpa3oBaHuUs.

HaxoauTe Hen3BeCTHBII KOMIIOHEHT PaBEHCTBA.

Penienue TeKCTOBBIX 3324

Pemares  MHOTrOmIaroBeie  TEKCTOBBIE  3aaud  apuPMETUUECKHUM
CIIOCOOOM. Pewats 3a/1a4n, CBSI3aHHBIC C OTHOILICHHEM,
IPONOPLHUOHAIBHOCTHIO
BEJIMYHH, MPOIICHTAMHU, peliaTh TPU OCHOBHBIC 3a/1a4W HA APOOH U MPOIICHTHI.

Pewate 3a]1a4H, CoJlepKalllie  3aBUCHUMOCTH,

CBA3BIBAIOLIUE BEJIMYUHBL

CKOpPOCTb,  BpEMs,  pacCTOsHHME, IIeHa, KOJHYECTBO,  CTOUMOCTb,
IPOU3BOJAUTENBLHOCTD, BpeMs, O00BbEM paldOTHI, HCMONB3YysI apUPMETHUYECKHE
JNEUCTBUS, OIEHKY, HPUKHUIKY, T[OJb30BaThCd  CAUHUIAMU  HU3MEPEHUS
COOTBETCTBYIOIIMX BEJIMYHH.

CocTaBnsiTh OYKBEHHBIE BBIPAKEHUS 10 YCIOBUIO 3a/1a4U.

N3Bnekats uHbOpMAaIMIO, MPEICTABICHHYIO B TaOiMIlax, Ha JIMHEHHOM,
CTONOYATON WM KPYyTrOBOM JauarpaMMmax, WHTEPIPETHPOBATH MPEICTaBICHHBIC
JAHHBIE, UCIIOJIb30BATh JAHHBIE IPH PELICHUH 3aa4.

[IpeacraBnsate UHGOPMAIMIO C MTOMOIIBIO TAOJIHILI, TUHEHHON U CTOJIOYATON
JUarpamm.

Harusanasi reomerpus
[IpuBoauTh TpPUMEPHI OOBEKTOB OKPYKAIOIIETO MHUPA, UMEIMUX GopMmy

U3YYEHHBIX T€OMETPUYECKUX IUIOCKUX W MPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI
PaBHBIX U CUMMETPUUHBIX (QUTYD.

N300paxkath ¢ TMOMONIBIO MHPKYJS, JWHEWKH, TPAHCIOPTHUpA Ha
HEJIMHOBAaHHOW M KJeT4yaTo OyMmare H3y4YeHHbIE IIJIOCKHE T€OMETPUYECKUE
(Gurypsl 1 KOHQUTYypal1, CAMMETPUYHBIE (PUTYPBHI.

[Tonp30BaThCs  TeOMETPUYECKUMHU  TMOHATHSIMU:  PaBEHCTBO  Quryp,
CUMMETpPHS, HCIIOJIb30BaTh TEPMHUHOJOTHIO, CBS3aHHYI0 C CHUMMETPHER: OCh
CUMMETPHH, LICHTP CUMMETPHHU.



HaXOI[I/ITB BCIIMYUHBI YIJIOB H3MCPCHUCM C IIOMOIIBIO TPAaHCIIOPTHUPA,
CTPOUTD YTIJIbI 3aJaHHOU BCJIMYMUHEI, ITOJIB30BATHCA IIPU PCHICHWH 3a1a4 Fp&I[yCHOfI



MEpPOU YIJIOB, PACIIO3HABATH HA YEPTEKAX OCTPBIN, MPSIMOU, Pa3BEPHYTHIN U
TYIIOH YTJIBI.

Beruucnars JuMHY JOMaHOM, NEPUMETP MHOTIOYI'OJIBHMKA, IOJIb30BATHCS
E€OUHULIAMHA HU3MEPEHUS JUIMHBI, BBIPAXaThb OJHU CIUHULBI WU3MEPEHHUS JUINHBI
4yepe3 Apyrue.

HaxoauTe, ucnonb3ys 4epTEKHBIE MHCTPYMEHTHI, PACCTOSTHUA: MEXKIY IBYMS
TOYKaMHM, OT TOYKH J10 IPSIMOM, JUIMHY ITyTHU HA KBaIPaTHOM CETKE.

Boruncnare  miom@aab  (QUryp, COCTAaBJIEHHBIX U3  MNPSAMOYTOJIbHUKOB,
UCIIOJIb30BaTh  pa30MeHue Ha  MPSMOYTOJIbHHKH, Ha  paBHbIE  (QUTYPHI,
JNOCTPauBaHHUE JIO0 IMPAMOYTOJbHHUKA, II0Jb30BATHCA OCHOBHBIMHU €IMHULIAMU
WU3MEPEHUS IUIONIAAW, BbIpakaThb OJHU EOWHHULBI W3MEPEHUs IUIOLIAIU YeEpE3
JpyTue.

Pacnio3HaBaTh Ha MOJENSAX U M300paKEHUSAX MHUPAMUIY, KOHYC, LUIMHJIP,
MCIIOJI30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, PeOpO, rpaHb, OCHOBAaHUE, Pa3BEPTKA.

N300pakath Ha KieT4aTod Oymare MpsIMOYTOJBHBIN MapasuieNenuie].

Borunciars 00bEM IpsIMOYTOJIBHOTO Napajljiesienunea, Kyoa, mojab30BaThCs

OCHOBHBIMHU €JUHULIAMU U3MEPEHUS 00BbEMA;

Pemare HECnOXXHBIE 3a1aud  HA HAXOXKICHHE TI'E€OMETPUYECKUX

BEJINYMH B

PAKTUYECKUX CUTyaLUsX.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOT'PAMMBbI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI
JInuHoCTHBIE pe3yJabTaThl OCBOCHHUS
OporpaMmbl  y4yeOHOro  Kypca

«Auredbpa» XxapakTepusyrTcs:

1) naTpuoTHYeCKOEe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLLIOMY M HACTOALIEMY POCCUKUCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOIIEHHEM K JOCTHXKEHUSM  POCCUHUCKHUX
MAaTE€MaTUKOB U POCCUUCKOW MATEMAaTHUYECKOW IIKOJIBbI, K HCIOJb30BAHUIO 3THUX
JOCTIKEHUM B IPYTUX HayKaX U MPHUKIAAHBIX cepax;

2) rpaxaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJHEHUIO 00S3aHHOCTEN rpakJIaHWHA U PeaIu3aluu €ro
npaB, MPEJICTAaBIEHUEM O MATEMAaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUMN, MPOLEAYp TPaXIaHCKOTo oOIiecTBa (Harpumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTHIO K OOCYKJICHUIO STUYECKUX TTPOOIIeM, CBSI3aHHBIX

C  IPAKTUYECKUM IPUMEHEHHEM JIOCTH)KCHUM HAayKH, OCO3HAHHEM
BaKHOCTH MOPaJIbHO-3TUYECKUX MPUHIIMIIOB B I€ATEIbHOCTH YYEHOT0;



3) Tpya0BO€E BOCIIMTAHME:



YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHWM IIPAaKTUYECKHUX 3a1ad
MaTE€MaTUYECKOM HANpPaBICHHOCTH, OCO3HAHMEM BaXHOCTHM MaTE€MaTHYECKOIO
oOpa3oBaHus Ha NPOTSKEHUU BCEW KU3HU I YCHEHIHOW MPO(ecCHOHATBHON
JESATENbHOCTY M PA3BUTHEM HEOOXOAMMBIX YMEHHUW, OCO3HAHHBIM BBIOOPOM H
IOCTPOEHUEM MHAMBHUAYAIbHON TPAeKTOpUU 00pa30BaHMs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEI;

4) acTeTHYECKOE BOCIIMTAHUE:

CHOCOOHOCTBIO K HMOLMOHAIIBHOMY M  3CTETUYECKOMY BOCHPHUATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEIICHHH, PacCyKJIECHUW, YMEHUIO BHJIETbH
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 MO3HAHMSA:

OpUEHTalMeld B JEATEIbHOCTM Ha COBPEMEHHYI0 CHUCTEMY HAay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTUS UYEJIOBEKA, IPUPOIbI U
oOulecTBa, MOHMMAaHWEM MAaTEMaTUYECKOM Haykd Kak c(epbl 4YelI0BEYECKON
NEeATENbHOCTH, TANOB €€ pa3BUTUS M 3HAYMMOCTH JUJISl Pa3BUTHUS LMBHIM3ALINH,
OBJIAJICHUEM SI3BIKOM MAaTEMaTUKH M MaTEMaTHYECKON KyJIbTYpPO KaK CPEICTBOM
NO3HAaHUSA MHpPA, OBJAJEHUEM NPOCTEHIIMMU HABBIKAMU HCCIEN0BATEIBCKON
NEATENbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (GopMHUpPOBaAHHE KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1arONOJyYHUs:

TOTOBHOCTBIO NPHUMEHSATh MATEMAaTHYECKUE 3HAHUS B HHTEpPEcax CBOETO
3I0pOBbsl, BEIEHUA  3I0pOBOro  oOpaza KU3HU  (3J0pOBOE  MHUTAHUE,
cOAlaHCUPOBAHHBIM PEXUM 3aHATUA W OTIbIXa, peryispHas (usnveckas
aKTUBHOCTb), C(POPMHUPOBAHHOCTHIO HAaBBIKA PEQIIEKCHH, MPU3HAHHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOTr'O K€ IpaBa Jpyroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHHE:

OpHEHTalMell Ha NPUMEHEHHE MATEeMAaTHUYECKUX 3HAHUM JUIsl pelleHUus
3a1a4y

B 00JacTH COXPaHHOCTH OKPY>KAIOWIEH Cpelpl, MJIAHUPOBAHMS MOCTYIKOB
U OLEHKH MX BO3MOXKHBIX IOCJIEACTBUN ISl OKPY’KAIOIIEH Cpellbl, OCOZHAHHEM
IJI00AJIBHOTO XapaKTepa 3KOJOTUYECKHUX MPOOJIEM U MMyTel UX peLIeHUs;

8) aganTanus K M3BMEHAIIIUMCS YCIOBUSM COIHAIBHON U MPUPOTHOM

cpeabl:

TOTOBHOCTBIO K JIEWCTBUSIM B YCIIOBHUSX HEONPEIEIEHHOCTH, IOBBIIICHHUIO
YPOBHSI CBOEH KOMIETEHTHOCTU Yepe3 MPAKTUUECKYIO IE€ATEbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JPYTux JIOjAeH, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIUH U3 OIIbITA IPYTHX;

HEOOXOUMOCThIO B  (OPMHPOBAHUM HOBBIX 3HAHUM, B TOM YHCIE
(bopMyIMpOBaTh UJIEU, TOHATHS, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YUCIE



paHE€C HCU3BCCTHBLIX, OCO3HABATH Ile(l)I/IHI/ITBI COOCTBEHHBIX 3HAHHH MU
KOMHGTCHTHOCTeﬁ, INIAaHUPOBATh CBOE Pa3BUTHUC,

CHOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYK)  CHUTYyalUl0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH
OPUHUMAaeMble pPELIEHUS W JIeHCTBUS, (HOPMYIMpPOBaTh U OLICHUBATb PUCKU U
HoCeACTBUSL, (POPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
ITo3HaBaTeJabHBIE YHHBepCaJIbHbIE yueOHbIe
neicreus ba3oBble JJornyeckue 1eMCTBUA:

-

E

E

BBISIBJISITh U XapaKTEPU30BATh CYUIECTBEHHBIE NMPU3HAKA MATEMAaTUYECKUX
OOBEKTOB, MOHATUHN, OTHOIIEHUH MEXAYy HOHATUAMHU, (HOPMYIHPOBATH
ONpENENeHUs] MOHATUWA, YCTAaHABIMBATh CYLIECTBEHHBI  IMpPU3HAK
KJaccu(UKauu, OCHOBAaHUA JUisi OOOOUIEHUS M CpPAaBHEHMUS, KpUTEPUU
IPOBOMMOI0O aHAIN3a;
BOCIPUHUMATh, (OPMYIUPOBaTh M  MpPeoOpa3oBbIBATh  CYXKACHHUS:
yTBEpAUTEIbHBIE W OTPULIATENbHbIC, €IMHUYHBIC, YacTHbIE U 0OIIue,
YCIIOBHBIE;
BBISBIATE ~ MAar€MaTHYeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeursi B (aKkTaxX, JAHHBIX, HAONIOACHUSX W YTBEPKACHUSIX,
npenjaratb ~ KpUTEpUM s BBISBJICHHA  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHIL;
JIeNaTh BBIBOJBI C HMCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
MHAYKTUBHBIX YMO3AK/IIOUEHNUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeabCTBA MaTEMAaTUUECKUX YTBEPKICHUH (IpsSAMbIE U OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXKHBIE JI0KA3aTEIbCTBA
MaTE€MaTUYeCKUX (PaKTOB, BBICTpPAUBATh apPryMEHTAllMI0, MPHUBOJUTH
IpPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpATh croco0 pelieHus y4yeOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BapHAHTOB PEILLIEHUS, BHIOMPATh Hanboee MOoAXOAIIHNMA ¢ yuEToM
CaMOCTOATEJIBHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciaeaoBareabCcKue AeiicTBUSA:

o
|

UCII0JIB30BaTh BONPOCHI KAK MCCIIEIOBATEIbCKANA MHCTPYMEHT ITO3HAHHS,
GopMynMpoBaTh BOMPOCHI, (UKCUPYIOLUIUME MPOTHUBOpPEUHE, MIPOOIeMy,
CaMOCTOATENIbHO YCTAaHABIMBATh HCKOMOE U JIaHHOE, (OPMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATh CBOKO MO3ULIMIO0, MHEHHE;
IPOBOJUTH MO CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIAHY HECIIOXXHBIN
HKCIIEPUMEHT, HEOOJBIIOE HCCIEIOBAaHUE [0  YCTAHOBJICHMIO
0COOEHHOCTEM MareMaThuyeckoro oOOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXKy cCOOOMH;



E

-

CaMOCTOSATEIILHO (POPMYITHPOBATH 000OIIEHNUS W BBIBOJBI IO pe3yJIbTaTaM
IPOBEIEHHOTO HAOIOJCHUS, MCCIICIOBAHUS, OIEHUBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIECHHIA;
IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKKE BBIIBUTATh
IIPEIOIOKEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

-

-

[ 3

P
|

BBISIBJIATh HEAOCTATOYHOCTh M HM30BITOYHOCTh WHGOpPMAIlMH, JaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHUs 3a/1a4K;

BbIOMpATh, AHAJIU3UPOBATH, CUCTEMATU3UPOBATh M HHTEPIPETHPOBATH
uH(OPMAIIUIO Pa3IMYHbIX BUIAOB U (POPM IIPEICTaBIICHNUS;

BbIOMpaTh (QopMy TMpeacTaBieHUs HWHGOPMALMK U WUIFOCTPUPOBATH
perraemMbie 3aJadd  CXEeMaMHM, JuarpaMMaMiy, HWHOW Tpadukoil U ux
KOMOMHAIIUSIMU;

OLICHMBATh HaAEKHOCTh WH(GOPMALMU MO KPUTEPUSAM, MPEIJIOKEHHBIM
yUHUTETIEM WIH CPOPMYIHMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

-

E

BOCIIpUHUMATh U  (OPMYJIMPOBATh CYXKIEHHSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS, ICHO, TOUHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHS B YCTHBIX U MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJy pelleHus 3aa9i, KOMMEHTHPOBATh MOJTYUYCHHBIN pe3ysIbTar;

B X0J1€ 00CY>KJI€HUS 3a/1aBaTh BOIPOCHI IO CYLIECTBY 00CYk AAEMOU TEMBI,
npo0sieMbl, perraeMoi 3aJ1auu, BEICKa3bIBaTh UEH, HALlEJICHHbIE Ha TTIOMCK
pEIlIEHUsI, COIMOCTABIATh CBOM CYXACHUA C CYXKICHUSAMH JPYTHX
YYaCTHUKOB JHasiora, oOHapyXUBaTh Pa3jIMyMe M CXOJACTBO MO3UIHIi, B
KOPpEKTHOI popme hopMyTUpOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;
IPEICTaBIATbPE3YIbTaThIPEIICHNUSI3a1a4H,IKCIIEPUMEHTA,

UCCIIEIOBAaHMSI, TIPOEKTa, CaMOCTOSTENBHO BBIOMpATh  (QopmaT
BBICTYIUIEHHUS C YYETOM 3a]1a4 NPE3EHTAMN U OCOOEHHOCTEN ay IUTOPHH;
NOHMMaTh W WCHOJB30BaTh  NPEUMYIIECTBA  KOMAaHAHOH W
MHIMBHIyaJIbHOM pabOTHI P PEIICHUH yYeOHBIX MaTeMaTUYECKUX 3a/1aY;
NPUHUMATh 1I€JIb COBMECTHOM JIE€ATEIbHOCTH, MJIAHUPOBATh OPraHU3ALINIO
COBMECTHON paboThl, pacHpenensarTh BHIbI padoOT, JOroBapuBaThCS,
00CyKJIaTh TPOIIECC U pe3ysIbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
TIOJIEH;
y4acTBOBaTh B TIPYNIOBBIX (opmax paboTsl (00cyxkaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIE IITYPMBbl W JpPYyTHE), BBINOJHATH CBOIO 4YacTb
paboThl U KOOPAMHUPOBATH CBOM JEUCTBUS C APYTUMU YJIEHAMHU KOMAH/IbI,



OLICHMBATh KAayeCcTBO CBOEro BKJIaJa B OOMIMI MPOAYKT TIO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHSI.

PeryasiTuBHble  yHHBepcajibHbIe  y4yeOHbIe

pecTeust CaMmoopranu3anus:

@ CaMOCTOSITEJIbHO COCTaBIISATh IUIAH, AJITOPUTM PEILICHUS 3aJauyul (MU €ro
4acTh), BBIOUPATh CIOCOO pemieHUs ¢ Y4ETOM HMMEIONUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATb W KOPPEKTHUPOBATH
BapUAHTHI PEIICHUN ¢ YIYETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, SMOIIMOHAJILHbI HHTEJLICKT:

i BIAJETh CHoco0aMU CaMONPOBEPKH, CaMOKOHTPOJIL Ipolecca H
pe3yJibTara peleHnsl MaTEMaTHYEeCKON 3a/1auu;

i IpEIBHUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIpU PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENHCTB, HAMJCHHBIX ONMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

i@ OLICHMBATh COOTBETCTBHE PE3YJIbTATA JNEATEIBHOCTH IOCTABICHHOW LN
U YCJIOBHSM, OOBSICHITH MPUYUHBI JOCTHIKEHUS WIM HEAOCTHIKEHUS TIEIIH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATDHI

K koHily oOyuenuss B 7 kJjaacce OOydaroUuics MOJYYUT CIEAYIOIIUE
MPEAMETHBIE PE3YIbTATHI:

Yucsia ¥ BBIYUCJICHUS

BoImonHsTh, codeTass yCTHbIE U TMHUCHMEHHBIE TPUEMBI, apuPMETHUECKUE
JEUCTBUS C pallMOHATIbHBIMU YUCIIaMHU.

HaxonuTh 3Ha4YeHWs] YHCIOBBIX BBIPAXKEHUH, MPUMEHSITH Pa3HOOOpas3HbIE
CHOCOOBI ¥ MPUEMBI BBIYHMCIICHUS 3HAYEHUN JPOOHBIX BBIPAKEHHM, COJEPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauth OoT OgHON (OPMBI 3alUCH YUCENl K APYroi (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTHU B OECKOHEYHYIO JECATUYHYIO APOOB).

CpaBHUBaTh U YIHOPSAOYUBATH PAlMOHAJIBHBIC

yucna. OKpyTisATh YHACIIA.

BbINOMHATH TPUKUIKY U OLEHKY PE3yIbTaTa BHIUUCICHHM, OIICHKY 3HAYEHUM
YUCJIOBBIX BbIPAXKEHUW. BBINOIHATH AEHCTBUS CO CTENEHSIMHU C HATypajJbHBIMU
MOKa3aTeIsIMH.

[IpyuMeHAT,  TpPU3HAKK  JIEIUMOCTH,  pAa3JIOKEHHE Ha  MHOXKUTEIU
HaTypaJIbHBIX YUCEI.

Pemiath mpakTUKO-OPUEHTHPOBAHHBIEC 3a/JauM, CBSI3AHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLHOHAIBHOCTHIO BEJIMUKH, IPOIEHTAMH, HHTEPIIPETUPOBATH



pe3yabTaThl pEMIEHUs 3aJad ¢ Y4YETOM OrpPaHUYEHUMN, CBSI3aHHBIX CO

CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.
AJuireOpanvecKkue BbIpPasKeHUs

Hcnonp30BaTh anreOpanvecKyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, TTPUMEHSThH
e€ B Ipoliecce OCBOCHUS y4eOHOro MaTepuara.

Haxonute 3HaueHus: OyKBEHHBIX BBIPAKEHUN TMPHU 3aJaHHBIX 3HAUYCHUIX
MIEPEMEHHBIX.

BoimonHsATh  mpeoOpa3oBaHUS — LENOr0  BBIPAXKEHUS B~ MHOTOWIEH
MIPUBEACHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BbBINONHAT yMHOKEHUE OJIHOWICHA HAa MHOTOWIEH M MHOIOYJIEHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJITBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCymeCcTBIATh PA3T0KEHUE MHOIOYIEHOB HA MHOXHUTEIUM C IOMOUIBIO
BBHIHECEHUSI 3a CKOOKM OOIIero MHOXUTENsS, TPYNIUPOBKUA  CIIaraeMbIX,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHS.

[IpumeHsaTh npeoOpa3oBaHKUs] MHOTOWIEHOB ISl PEIIEHUs Pa3IMYHbIX 3a/1a4
U3 MaTEMAaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEaJIbHON MTPAKTHKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU I0KA3aTEISIMU JUIS
npeoOpa3oBaHUsl BEIPAKECHUH.

YpaBHEHUA U HEPABEHCTBA

Pewlate yiMHENHBIE YpaBHEHUS C OJHOW NEPEMEHHOM, NPUMEHSS IpaBUia
IepexoJa OT UCXOJHOIO0 YPABHEHHUS K paBHOCWIIBHOMY eMy. [IpoBepsTsh, sBisieTcs
JIM YUCJIO KOPHEM YPaBHEHUSI.

[IpumensTs rpadudecKkre METO b MPU PEIICHUH JTUHEHHBIX YpaBHEHUN U UX
CUCTEM.

[TonOupaTe mnpuMepsl Tap YHUCEN, SBISIONUXCS pEHICHUEM JHUHEHHOTO
YPaBHEHUS C ABYMSI IEPEMEHHBIMH.

CrpouTb B KOOPAMHATHOW IUIOCKOCTH TpaUK JHUHEWHOIO YpaBHEHHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIB3YsICh TpaduKOM, TPHUBOJIUTH MPUMEPHI PEIICHUS
YpaBHEHHUSI.

PemaTte cuctemsbl AByX JTMHEMHBIX YPABHEHUN C JIByMSI IEPEMEHHBIMU, B TOM
quclie rpaguuecKu.

CocTaBisiTh M pelIaTh JUHEWHOE YpPAaBHEHUE WIM CUCTEMY JIMHEHHBIX
YPaBHEHHII TI0 YCIOBHIO 3aJauyd, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4U IOJy4YECHHBIN pE3yJIbTaT.

DOYyHKIUU

N300paxaTh Ha KOOPAMHATHON MPSAMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KU, HTHTEPBAJIbI, 3AMIUCHIBATh YUCIOBBIE MPOMEXKYTKH HA
aNreOpandecKkoM S3bIKE.



OTMeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH MO 33JlaHHBIM KOOpIWHATAM,
cTpouTh rpaduky TMHEHHBIX QyHKIUNA. CTpouTh rpadmk PyHKIUU y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, PACCTOSIHUE, II€HA, KOJWUYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoaute 3HaueHne QyHKIUMU 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cmocod MpencTaBieHus W aHanu3a WH(OpMaIuy,
U3BJIEKATh U HHTEPIPETUPOBATH HH(POpMALINIO U3 TPaPUKOB peaIbHBIX MTPOIIECCOB
Y 3aBUCHMOCTEM.

K kxoHiy oOyuenuss B 8 kJjacce oOydarOUuiCS TMOJYYUT CIEAYIOIIUE
MPEAMETHBIE PE3YIbTATHI:

Yucia 1 BIYMCICHUA

Hcnonp30BaTh HayajdbHBIE MPEACTABICHUS O MHOXECTBE JI€MCTBUTEIbHBIX
qrcell JJisl CPaBHEHUS, OKPYIJICHHS] U BBIYMCIICHUN, N300paXkaTh ACHCTBUTEIbHbBIC
YyUCJIa TOYKaMHA Ha KOOPJAWHATHOW MPSAMOM.

[IpuMeHsaT, TOHSATHE apU(PMETHUUECKOTO KBaJAPATHOTO KOPHS, HAXOJUTh
KBa/IpaTHbIE KOPHU, UCIOJIb3Ysl MPU HEOOXOIUMOCTH KaJIbKYJSTOP, BBITOIHSATH
npeoOpa3oBaHus BBIPAKEHUN, COACPIKAIIUX KBAJpaTHBIC KOPHH, WCIOIB3YS
CBOWCTBA KOPHEM.

Hcnonp30BaTh 3amucu OONBIIMX M MAJIBIX YUCET C TMOMOIIBIO JCCATUIHBIX
npo0eii u creneHeit yucna 10.

AJire0panyvecKue BbIPaKeHUsl

[IpyuMeHsAT, TMOHATHE CTENEeHH C I1EeJIbIM  II0Ka3aTejeM, BBIMOJHATh
npeo0pa3zoBaHus BHIPAXKEHHH, COJEpKAIUX CTETIEHU C LEIbIM IMOKA3aTEeJIeM.

BBINMOMHATE TOXIECTBEHHBIE MPEOOpPa30BaHUS PAIMOHAIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBUJI ACUCTBUI HAJl MHOTOYWICHAMH U aJITeOpanyecKUMU IPOOSIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUIEH HA MHOXKUTEIH.

[IpumensTh npeoOpa3oBaHus BEIPAKEHUN JIJISl PEIICHMS PA3IMUHbIX 33724 U3

MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.
YpaBHeHUs U HEPABEHCTBA

Pewiats nuHeliHble, KBaJgpaTHbIE YpPaBHEHHUS U pPAIlMOHAIbHBIE YpaBHEHMS,
CBOJISIIITUECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C IBYMs IEPEMEHHBIMH.

IIpoBoauTh MpOCTEUIINE UCCIEAOBAHNUS YPABHEHUN U CUCTEM YPABHECHUH, B
TOM YHCJIE C IPUMEHEHUEM TpaduuecKux mpeacTaBlieHuil (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPAaBHCHHUHN PEIICHMS, €CId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTs OT CIOBECHOW (OPMYIHPOBKH 3aadd K e€ anreOpamyeckoi
MOJICTH C TIOMOIIBIO COCTaBJICHHUS YypPaBHEHUS WM CHUCTEMBl YpPaBHCHHIA,
UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33Jauy MOJYUYSHHBIN pe3ynbTar.



[IpumeHsATh CBOMCTBAa YHUCIOBBIX HEPABEHCTB [JIsi CpPAaBHEHMS, OIEHKH,
pemarh JIMHEWHbIE HEPaBEHCTBA C OJHOM MEPEMEHHONM M HMX CUCTEMBI, JaBaTh
rpa@uUecKyr0 WUTIOCTPAIUI0 MHOXKECTBAa PEIICHUN HEPaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

DOyHKUNHA

[TorumaTe ¥ UCMONB30BaTh (DYHKIIMOHAILHBIC TIOHSTHS M S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUCHHUSI), ONPEACNATh 3HaueHWE (PYHKIUU IO 3HAYCHHIO
apryMeHTa, ONpeAeNaTh CBOWCTBA PYHKIMU 1O €€ rpaduKy.

Ctpoutsb rpaduku deMeHTapHBIX QYHKINUNA BUJIA:

y =kix, y =x2, y = x3,y = [x|, y = VX, OIHCBIBaTh CBOWCTBA UHCIOBON
dbyHkImu 1o e€ rpaduxy.

K kxoHiy oOyuenuss B 9 kjacce oOydarouuics MOJYYUT CIEAYIOIIUE
IIPEAMETHBIE PE3YJIbTATHI:

Yucsia ¥ BBIYUCJICHUS
CpaBHUBaTh W YHOPSJOYMBATH PALMOHAIBHBIE W HPpalUOHAIbHBIE
yucia. BeImonHsATh apudMeTndeckue A1eMCTBUS ¢ pallMOHAIbHBIMUA YHCIIAMH,

coyeras YCTHbIE W MHUCBMEHHBIC NPUEMBI, BBINIOJHATh BBIYUCIEHUS C
HMppalMOHAIBHBIMU YHUCIIAMH.

Haxomute 3HaueHus cremeHed C ULEIbIMH TIOKA3aTeJsIMA U KOPHEW,
BBIYUCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  IEWCTBUTEIBHBIE 4YHUCJA, BBIIOIHATH MPUKUIKY pe3yJibTara
BBIUMCJICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE M KBaJpaTHbBIE YPABHEHUS, YPAaBHEHUs, CBOISILMECSH K
HUM, POCTEUIINE JPOOHO-paIlMOHATbHBIE YPABHEHUSI.

Pemate cucrembl OBYX JIMHEHMHBIX YPAaBHEHHU C JABYMsI MEPEMEHHBIMU H
CUCTEMBI JIBYX YPABHEHUH, B KOTOPBIX OJJTHO YPABHEHUE HE SBJISICTCS JIMHEUHBIM.

PemaTtes TeKkCTOBBIE 3a7aud aiIreOpanueckuMm CIocoOOM € TMOMOIIBIO
COCTaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMS IEPEMEHHBIMU.

[IpoBOAMTE MpOCTENIINE UCCIETOBAHNS YPABHEHUM M CUCTEM YpPaBHEHUWU, B
TOM YHCJIE C IPUMEHEHUEM TpaduuecKux MmpeacTaBlieHnil (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WM CUCTEMA YPABHEHUM PEUICHHUs, €CJIIM MUMEET, TO CKOJBKO, U
npouee).

PemaTte nuHelHBIE HEpaBEHCTBA, KBaJpaTHbICE HEPABEHCTBA, W300pa’KaTh
pelLlIeHNEe HEPABEHCTB HA YUCJIOBOW NPSMOW, 3alMChIBATh PELICHHUE C ITOMOILIBIO
CHUMBOJIOB.

Pematp cucTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJTIOYAIOIIME KBAJPaTHOE HEPABEHCTBO, U300pa)kaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YHCIIOBOM MPSMOM, 3aMUCHIBATh PEHIEHUE C TOMOIIBIO CUMBOJIOB.



Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JTUYHBIX 33/1a4.

DyHKUNHA

Pacnio3naBath (GYHKIIUM ~ HU3YyYEHHBIX BUJIOB.
IToka3nIBaTh cXeMaTU4eCKH

PacIOIOKEeHUE HAa KOOPAMHATHOM IJIOCKOCTH TpadukoB GyHKIMM BUlA: y =

kx, y
= hkx+by=kix,y=ax2+bx+c y=x3 y=1x y=|x|, B 3aBucumoctu
OT 3HaYCHUN KOI(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth U M300pakaTh CXeMAaTHUECKH TpaduKu KBaAPATUYHBIX (PYHKITUH,
OIKCHIBATh CBOMCTBA KBAAPATUYHBIX (DYHKIIHH 1O MX TpaduKaM.

Pacno3naBaTh KBagpaTuyHy0 (QYHKIHIO 1O (popmyre, MPUBOIUTH MTPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHOM KU3HU, (PU3UKU, TEOMETPHUHU.

YucioBble NOCIEI0BATEILHOCTH M IPOrpeccuu

Pacno3naBath apupMETHUECKYI0 U TEOMETPHUYECKYI0 MPOTPECCHH MpH
pasHbIX criocobax 3aJaHusl.

BbITIONIHATE  BBIYKMCIEHUS C  MCMOJIb30BaHHEM (OpMYyJ n-ro  4jieHa
apu(PMETUIECKON U T€OMETPUUECKON MTPOrPECCUil, CYMMBI IIEPBBIX N YJIECHOB.

N300paxaTrh dYieHbl MOCIEAOBATEIHLHOCTH TOYKAMH Ha KOOPAMHATHOM
IUIOCKOCTH.

Pemarp 3amaun, CBsI3aHHBIE C YHCIOBBIMHM IOCJIEIOBATEIbHOCTSIMHU, B TOM
YuClie 3a/la4i U3 PealbHOM JKU3HU (C UCIOJIb30BAaHUEM KaJbKYJISATOPA, UGPOBBIX
TEXHOJIOTHUIA).

IINTIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA IIPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS
porpaMmbl  y4eOHOro Kypca

«I'eomeTpus» XapaKTEepU3yIOTC:

1) naTpuoTHYeCKOEe BOCIIMTAHUE:

IIPOSIBJICHUEM MHTEpeca K IMPOLIIOMY M  HACTOALIEMY POCCHUCKOU
MAaT€MAaTUKH, LIEHHOCTHBIM  OTHOLIEHUWEM K  JOCTHMXKEHHUSIM  POCCHUCKUX
MAaTEMaTUKOB U POCCUKMCKOM MAaTEMAaTHYECKOW IIKOJbI, K MCIOJb30BAHUIO ITHUX
JOCTUKEHUN B IPYTUX HayKax M MPUKJIATHBIX cepax;

2) rpaskaaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTHIO K BBITIOJIHEHUIO 00SI3aHHOCTEHN T'paKJJaHUHA U peasii3alliu ero
npaB, TMPEJCTAaBICHUEM O MaTeMaTHYECKHMX OCHOBaX (yHKIIMOHUPOBAHUS



pa3IUYHBIX CTPYKTYp, SIBJIECHUH, MPOUEAYp PakIaHCKOro obliecTBa (Harpumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKUX MTPOOIIEM, CBSI3aHHbIX



C  TMPaKTUYECKUM TMPUMECHEHUEM JIOCTIKCHHH HayKH, OCO3HAaHHUEM
BAKHOCTH MOPAJIbHO-3TUYECKHUX MPUHIIUIIOB B JEATEIbHOCTU YUYEHOTO;

3) Tpya0BO€E BOCTIMTAHME:

YCTAaHOBKOII Ha AaKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTU4YECKOW HAaMpaBJICHHOCTH, OCO3HAaHWEM BAXHOCTH MaTEMaTHYECKOIO
oOpa3oBaHUs Ha MPOTSHKCHUM BCEHW >KU3HU JUIS YCHEIIHOW mpodeccuoHanbHOM
NESATENHPHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM H
MOCTPOCHUEM UHJIUBUIYATHHON TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB 1 OOIIECTBEHHBIX TOTPEOHOCTEHH;

4) acTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAJBHOMY M  3CTETHYECKOMY  BOCIPHSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJiay, PEIICHUH, PAaCCyXKICHHM, YMEHUIO BUJETb
MaTeMaTU4eCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHMS:

OpUEHTaIMel B JCATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
NpeACTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UEJIOBEKa, IMIPUPOJIBI U
oOlllecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HayKu Kak c@epbl 4YeloBeYECKOU
JEATeNIbHOCTU, JTANoOB €€ Pa3BUTHUS W 3HAYMMOCTH JUISl Pa3BUTHS IUBWIM3ALINH,
OBJIQJICHUEM SI3bIKOM MATEMATHUKU M MAaTeMaTUYECKOU KYJIbTYpOW Kak CpPeiCTBOM
MO3HAHUST MHpPA, OBJAJECHUEM IPOCTEHIIMMHU HaBBIKAMHU HCCIIEI0BATEIbCKON
NEATEeNIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (GopMUpPOBaAHHE KYJbTYPbI 310POBbS H
IMOIMOHAJIBLHOIO 0JIaronoJIyuns:

FOTOBHOCTBHIO TMPUMEHSTh MaTEMaTUYECKUE 3HAaHHUS B MHTEpPEcax CBOETrO
3I0POBbS, BEACHUS  3I0pOBOr0  oOpa3a KU3HM  (340pPOBOE  IHUTAHWUE,
COQTaHCUPOBAHHBIN PEXUM 3aHATUH W OTABIXa, peryispHas Quznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBBbIKA pedJIeKCHUU, TPU3HAHUEM CBOETO
MpaBa Ha OLIMOKY U TAKOTro )K€ MpaBa JPYroro 4eJIOBEKa;

7) 3K0JI0TMYeCKOe BOCIIUTAHME:

OpUEHTaIlMel Ha NMPUMEHEHHE MAaTeMAaTHYEeCKUX 3HAHUU JJIs pelieHUs
3a/1a4

B 00JIaCTH COXPAaHHOCTH OKPY>KalOIIEH Cpeibl, MJIAHUPOBAHUS MOCTYMKOB
U OLEHKM MX BO3MOYKHBIX IMOCJHEACTBUN JII OKPY>KAIOUIEH CpEeJibl, OCO3HAHUEM
1J1I00aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTeH X pelieHus;

8) aganTaums K U3MEHSIIONIUMCSH YCJIOBUSM CONUAIBLHON M PUPOIHOM

cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHUSX HEOINPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEITEIIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JIPYTUX JIOJIEH, MpUOOpeTaTh B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHUS, HABBIKK U KOMIIETCHIIMU U3 ONBITA JPYTHX;



HEOOXOAUMOCTBIO B ()OPMHUPOBAHMM HOBBIX 3HAaHUI, B TOM YHUCIE
(bopMyIupOBaTh UJIEHU, OHATHUS, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JAE€PUIUTHI COOCTBEHHBIX 3HAHUU H
KOMIIETEHTHOCTEH, IJTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHTyalUlO, BOCIPHHUMATH
CTPECCOBYIO CUTYallMI0 KaK BbI3OB, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAaeMble pPELIECHUS U JAEUCTBUA, (POPMYJIUPOBAaTH U OLIEHUBATH PUCKU U
NOCTIEACTBUS, (POPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3VYJIBTATHI
Ilo3naBaTeJibHBIE YHHBeEpPCAJIbHbIE yueOHbIe
neyicTtBus ba3oBble JJornueckue 1eMCTBUS:

i BBISIBISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKUX
O00OBEKTOB, TOHATUN, OTHOIICHWA MEXIy MOHATUSAMHU, (DOpMYyIHpPOBATH
ONpPENEIECHUS]  TOHSITUW, YCTAHABIMBATH  CYIIECTBEHHBIM  MNPHU3HAK
KJacCu(pUKaIMi, OCHOBAHHUA JUIsl OOOOIICHHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

@ BOCIpUHUMATh, (OPMYJIHpPOBATH H  MPEeOOPa3OBBIBATH  CYXKICHUS:
YTBEPAWTEIbHBIE W OTpPUIIATEIbHBIC, CAMHWYHBIC, YacCTHbIE W O0OIIHe,
YCIIOBHBIE;

i BBIIBIISTH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H u
mpoTUBOpeurs B (akTaxX, JaHHBIX, HAOMIOJEHHUSIX U YTBEPKJICHHSIX,
npejjaraTb KpUTEpUM JIs BBISIBICHUS 3aKOHOMEPHOCTEH U MTPOTUBOPEUHIA;

i JICJATh BBIBOJIBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKHW, HEAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIOUECHUH 10 aHAJIOTUH;

i pas3Ouparh JOKa3aTEIhCTBA MATEMATUUYECKUX YTBEPNKICHUU (TIPSIMBIE U OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSITEILHO HECJIOXKHBIE J0Ka3aTeIbCTBa
MaTeMaTH4YeCKHX (aKTOB, BBICTPAMBATh APTyMEHTAIMIO, IPUBOJUTH
MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

E

BBIOMpATh Croco0 pemieHus y4eOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BHIOMPATh HamOoJiee MOAXOMAUUMNH C y4ETOM
CaMOCTOATENBLHO BbIIEJIEHHBIX KPUTEPHUEB).
Ba3oBble uccienoBaTenbckue 1eiiCTBUS:

i HCIIOJIb30BaTh BOMNPOCHI KaK HCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHUA,
dbopMynHpoBaTh BOMPOCH], (PUKCHUPYIOIIME MPOTHUBOpEUYHE, MpodIemy,
CaMOCTOSATENLHO YCTAaHABIIMBAaTh KMCKOMOE W JaHHOE, (opMUpOBAThH
TUIIOTE3Y, aprYMEHTHPOBATh CBOIO TTO3UIINIO0, MHCHHCE,

@ IPOBOJUTH IO CAMOCTOSATEIBHO COCTABJICHHOMY IUIaHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEAOBAHHUE TT0 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTy COOOI;



E

E

-

[

E

[

E

CaMOCTOATENHHO (POpPMYIUPOBATH 00OOIIEHUS U BBIBOJBI MO PE3yjbTaTam
MIPOBEAEHHOIO HAOJIIOICHUSI, HUCCIEIOBAaHUS, OLICHHBATh JIOCTOBEPHOCTH
ITOJTYYCHHBIX PE3yIbTAaTOB, BEIBOJIOB U 000OIICHHIA;

IIPOTHO3UPOBAaTh BO3MOYKHOE pa3BUTHE IMPOLECCA, A TAKKE BBIIBUraTh
IPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ undgopmanmeii:

BBISIBIISAITh HEJIOCTATOYHOCTh M HM30BITOYHOCTH HWH(POpPMAIUU, JTaHHBIX,
HEOOXOIUMBIX JIJISl PEILICHUs 3a/1a4u;

BBIOMpATh, aHAJU3UPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH
UH(GOPMAIIMIO Pa3IMYHbIX BUAOB U (POPM Ipe/ICTABICHUS;

BbIOMpaTh (GopMmy TMpeacTaBiieHuss HHPOPMAMU U WLIIOCTPUPOBATH
perraemMbie 3aJaud  CXeMaMH, JIuarpaMMaMm#, WHOW Tpadukoil W wux
KOMOWHAIIMSAMU;

OIICHUBATh HAAEKHOCTh HH(OpPMAIMK TIO KPUTEPUSM, MPEUIOKECHHBIM
YUHUTENIEM WU CPOPMYITUPOBAHHBIM CAMOCTOATEIBHO.
KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:
BOCIIPUHUMATh U (OPMYIUPOBATH CYKIACHHS B COOTBETCTBUH C YCIOBHSIMU
U LEJISIMU OOILIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHUS
B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /laBaTh MOSICHEHHS MO XOAY pEeLICHUs
3a/1a4d, KOMMEHTUPOBATh MOJYYEHHBIN pe3yIbTarT;

B XOJIe 00CYX/I€HHUs 33a[]aBaTh BOIPOCHI MO CYIIECTBY 00CYX/1aeMOU TEMBI,
poOJIeMBI, periaeMoi 3a7a4yl, BbICKa3bIBaTh WUJIEU, HALIEJICHHBIE HA MOUCK
pElIeHNs, COIMOCTaBJISITh CBOM CYXICHHUS C CYXICHUSMH JpPYrUX
YYaCTHUKOB JHANIOra, OOHApYXMBaTh pa3iu4ve M CXOJICTBO IO3UIIHM, B
KOPPEKTHOU GopMe (hopMyIMpoBaTh pa3HOIIACHS, CBOM BO3PAKEHHUS;
IPEJ/ICTABISATh pE3yNbTAThI pelIeHUs 3aJ1a4i, AKCIIEPUMEHTA,
MCCJIEI0BAHMS, TPOEKTA, CAMOCTOSATEIBLHO BEIOMPATh (POPMAT BHICTYILIICHUS
c Y4€TOM 3aj7a4u Npe3eHTAlUU U OCOOEHHOCTEH ayAUTOpUH;

NOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUIYAJIbHON
paboThI IpU PEIICHUH YYECOHBIX MAaTEMaTHUYECKUX 3a7a4;

NPUHUMATh L€Ib COBMECTHOM JAESTEIbHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOM paboOThl, pacnpeneisiTb BUIBI pabdOT, JOrOBApUBATHCA,
00Cy>KIaTh MpOLECC U Pe3yabTaT pabOThl, 0000IIaTh MHEHUSI HECKOIBKHUX
JIIOJIEH;

y4acTBOBaTh B TpPyHHoBbIX ¢opmax paboTel (0OcyxkaeHUs, OOMEH
MHEHHUSMU, MO3TOBBIE IITYPMBI U IPYTHE), BBIMOIHATH CBOIO YaCTh PaOOTHI
U KOOPAWUHUPOBATH CBOU JEUCTBUA C JPYTMMH 4YIE€HAMHU KOMAaHJBbI,
OLICHMBATh KAaueCTBO CBOEro BKJaJa B OOIIMHA MPOAYKT MO KPHUTEPHUSIM,
c(hOpMyYJIUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUS.



PeryjsiTuBHBIE  yHHBepCajbHble  Y4eOHbIE
nercrBust Camoopranu3anmsi:

@ CaMOCTOSITEJIbHO COCTAaBJATH IUIAH, AJTOPUTM pEUIeHUs 3adaud (W €ro
4acTh), BbIOMpaTh CHOCOO PEIICHHS] C YYETOM HMMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ Y4ETOM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOIIMOHAJILHBI HHTEJLICKT:

i BJAJETh CIOCOOAMU CaMOITPOBEPKHU, CAMOKOHTPOJIS IIPOLIecca U pe3yJibTaTa
peleHns MaTeEMaTHYECKOM 3a/1auu;

i MpPEeABUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7a4H,
BHOCHUTH KOPPEKTHUBBI B JICSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

i@ OIICHMBATh COOTBETCTBHME PE3YyJIbTaTa JESITENBHOCTH NOCTABIEHHOM LEIU U
YCIIOBHSIM, OOBSICHSATh NMPUYMHBI TOCTIDKCHHSI WIIM HEIOCTIDKCHHS TSI,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATHI

K xoniy oOyuenus B 7 KkJjacce OOydYalOIIMIACS TOMYYUT CIEAYIOIINE
MpeAMETHBIE PE3YIbTaThI:

Pacno3naBaTh M3ydeHHBIE TEOMETPUYECKUE (DUTYPBI, OMNPEIETATh UX
B3aMMHOE pPAacCIoJIOKEHHE, H300pakaTb TIeOMETpUYecKre (Urypbl, BBIMOIHATH
YepTeKU MO YCJIOBUIO 3adaud. M3MepsATh JUHEWHbIE W YTJIOBBIE BEIUYUHBI.
Pemiath 3a71aun Ha BBIYUCIIEHUE JUTMH OTPE3KOB U BEJIUYHUH YTJIOB.

Jlenate TpyOyl0 OILICHKY JIMHEHHBIX W YTJOBBIX BEJIMYMH MPEIMETOB B
peabHOM KU3HU, Pa3MEPOB MPHUPOIHBIX OOBEKTOB. Paznmuarh pazMepsl ATHX
O00BEKTOB TI0 MOPSJIKY BETUYUHBI.

CtpouTh 4epTeKu K TeOMETPUUECKUM 3a/1auam.

[Tonp30BaThCsd NPU3HAKAMH PABEHCTBA TPEYrOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKU W CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOIHHIUKOB MIPH PEIICHUU 3a71a4.

[IpoBOAUTEL JOTUYECKUE PACCYKICHHS C HCIOJIb30BAHHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonp30BaThCsd NPU3HAKAMH PABEHCTBA NPSIMOYTOJbHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEIHMaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MIPSAMOYTOJIBHOIO
TPEYTOJIbHUKA, B PEIICHUU F€OMETPUUYECKUX 3aad.

OrnpenensiTe MapauielIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOPBIE
oOpazyer

¢  HuMmHu cekymas. Onpenensarh NapauiebHOCTb MPSIMBIX C MOMOIIBIO
PaBEHCTBA PACCTOSIHUN OT TOYEK OAHOM IIPSMOU J0 TOUEK APYTOU MPSIMOM.

Pemate 3a1aumn Ha KjeT4aToi Oymare.

[IpoBOIUTH BBIUMCICHUS W HAXOJIUTh YWCIOBbIE M OyKBEHHBIC 3HAYCHUS

YIJIOB B TEOMETPUUECKUX 3aJ]a4aX C UCIOJIb30BAHUEM CYMMBI YTJI0B



TPEYroJIbHUKOB W MHOTOYTOJIHUKOB, CBOMCTB YIJIOB, OOpa30BAHHBIX MPHU
MIEPECEUCHUN JIBYX NapajuIeIbHbIX NPSMBIX CEKylled. Pemars mnpaktudeckue
3a71a4¥ Ha HaXOX/ICHUE YIJIOB.

Bnagete mNOHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEICIATH
OMCCEeKTPHCY yIJia U CepeANHHBIN MEPIICHIUKYISAP K OTPE3KY Kak T€OMETPUIECKUE
M€eCTa TOYEK.

@opmMynUpOBaTh ONPEACIEHUS OKPYKHOCTH M Kpyra, XOpAbl M JUAMETpa
OKPYHOCTH, TIOJIb30BaThCSI X CBOMCTBAMU. ¥ METh NPUMEHSTH 3T CBOMCTBA MPH
peLIeHNH 3a7a4.

Brnagere moHsATHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaThes (akTamMu O TOM, YTO OHUCCEKTPUCHI YTIIOB
TPEYroJIbHUKA TMEPEeCEKAIOTCsl B OJAHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCA B OJTHOM TOYKE.

Bianerp noHATHEM KacaTebHOW K OKPYKHOCTH, IOJIb30BATHCS TEOPEMOM O
MEPIIEHAUKYJISIPHOCTH KacaTeJIbHOM U paauyca, IPOBEAEHHOTO K TOUKE KaCaHMUs.

[Tonp30BaThCA MPOCTEUIIMMU I'€OMETPUYECKUMH HEPABEHCTBAMM, [TIOHUMATh
UX IIPAKTUYECKUN CMBICI.

[IpoBOIUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHHUS C MOMOIIBIO UPKYIIS U
JIMHENKHU.

K koHmy oOydenuss B 8 kJjacce oOydarouuics TMOJYYUT CIEAYIOIIUE
IIPEAMETHBIE PE3YJIBTATHI:

Pacnio3HaBath OCHOBHBIE BHJIBI UYETBIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MOJIb30BAThCSl KX CBOMCTBAMU MPH PEIICHUHA T€OMETPUYECKUX 3a]1a4.

[IpuMeHsTH CBOMCTBA TOYKM TEpPECEUEHUs] MEAHaH TPEyroJibHUKa (IleHTpa
Macc) B pELICHUH 3a/ay.

Brnanerp noHsitueM cpeiaHEW JIMHUU TPEYTOJIbHUKA U TPANELUNUH, TPUMEHSTH
MX CBOWCTBA MNPH PEUICHUHW TIEeOMETPHUYECKMX 3ajad. [lonp30BaTbCs TeopeMoi
daneca U TEOPEMOM O MMPONMOPIMOHAIBHBIX OTPE3KaX, IPUMEHITh UX JIJIs PEIICHUS
MPAKTUYECKUX 3a/1a4.

[IpumeHsTh NPU3HAKK TOA0OUS TPEYTOJIBHUKOB B PEIICHUU F€OMETPUUYECKUX
3ajad4.

[Tonb3oBaThes Teopemoii [ludaropa ansa pemieHUss TEOMETPUUYECKUX U
npakTuyeckux 3aaad. CTpoOuUTh MaTEMATHYECKYI0 MOJIeJIb B MPAKTUYECKUX
3a71a4ax, CaMOCTOSTENBHO JEJaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JJIUHBI.

Bnagetp mnoHsATHSIMH CHHYyCAa, KOCHMHYCa M TaHICE€HCa OCTPOro yria
MPSIMOYTOJIBHOTO TPEYroiabHUKA. [10Ib30BaThCA ATUMHU HOHATHUSIMU JUISI PEIICHUS
MPAKTUYECKUX 3a/1a4.



Boruncnsrs (pa3nuyuHbIMU CIIOCO0aMHK) TUIONIAAb TPEYroJbHUKA U IJIOIIAIU
MHOTOYTOJIbHBIX ~ Quryp (moJsib3ysicb, I/I€ HEOOXOAMMO, KaJIbKyJISTOPOM).
[IpuMeHSTh MOTYyYEHHbIE YMEHHUS B TPAKTUUECKUX 3a/1auax.

Brnanete NOHATHSAMH BIHCAaHHOIO W LEHTPAJBHOIO yIJa, HMCIOJb30BaTh
TEOPEMBbI O BIMCAHHBIX yTiaX, yriax MexAy XOpAaMmH (CEKYIIUMU) U YTJIe MEXKIY
KacaTeJIbHOU U XOPJOH MPU PELICHUHA T€OMETPUYECKHUX 3a/1a4.

Branerb moHATHEM ONUCAHHOTO YETHIPEXYTOJIbHUKA, NPUMEHATh CBOWCTBA
OMKMCAHHOIO YETHIPEXYTOJIbHUKA MTPU PELICHUU 3a]1a4.

[IpyMeHATh NONYyYEHHbIE 3HAHUS HA NMPAKTHUKE — CTPOUTh MATEMaTUYECKHE
MOJIEIIU I 33/1a4 PeaIbHOM KU3HU U MTPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS

C  IpUMEHEHUEM TMoA00uS U  TPUTOHOMETPUM  (TMOJB3YACh, T
HE0OX0IMMO, KATBKYJISATOPOM).

K xoHiy oOyuenus B 9 kiacce oOydalOImMiCs MOTYYUT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIMH OCTPhIX YIJIOB, HAaXOAUTh C HX
MOMOILBIO PA3JIMYHBIE 3JEMEHThl MPSMOYTOJIbHOIO TPEYroJibHUKA («pelieHue
HNPSIMOYTOJIbHBIX TPEYroJIbHUKOB»). Haxonuth (¢ NOMONIBIO KaJIbKYJISTOPA)
JUTUHBI U YTJIBI JIJ151 HETAaOJUYHBIX 3HAYEHUH.

[Tonb3oBaThecs hopmyaMu MPUBEECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JIJIl HAXOXJEHUS COOTHOILIEHUH MEXIYy TPUTOHOMETPUUYECKUMU
BEJIMUMHAMM.

Hcnonb30BaTh TEOPEMBbI CUHYCOB M KOCUHYCOB JIJISl HAXOXKJIEHHUS Pa3INYHbIX
AIIEMEHTOB TPEYTroJbHUKA («PEUIEHUE TPEYroJbHUKOB»), NPUMEHSATh UX MpHU
pELICHNH T€OMETPUUECKHX 3a/1a4.

Brnagete moHsATMSMH — npeoOpa3oBaHUS  MOAOOUS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX Puryp. [1onp30BaThCsl CBOMCTBAMHU MOI00US MPOU3BOJIHHBIX
buryp, yMmMeTb BBIUMCIATH JJUHBI W HAXOAWTH YIIbl y TMOAOOHBIX GUTYD.
[IpumeHsaTh CBOMCTBA MOAOOUS B MPAKTUUYECKUX 3ajJadyaxX. YMETh MNPUBOIUTH
IpUMEPHI TOJTOOHBIX GUTYP B OKPYKAIOILIEM MHUPE.

[Tonb30BaThCs TEOPpEMAMU O IPOU3BEAECHUU OTPE3KOB XOPJI, O IPOU3BEACHUN
OTPE3KOB CEKYIIUX, O KBaAPAaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpPAMH, MOHUMATh WX T€OMETPUYECKUU U (pU3myecKkuit
CMBICII, TIPUMEHSTh WX B PEIICHHH TEOMETPHUYECKMX H (PU3NYECKHX 3a/ad.
[IpuMEHSATH CKAJISIPHOE MMPOU3BEAECHNUE BEKTOPOB I HAXOXKIEHUS JIJIMH U YTJIOB.

ITonb30BaTbCd METONOM KOOPAMHAT HA IIOCKOCTH, IPUMEHATH €ro B
PELICHUH T€OMETPUUYECKHUX U TPAKTUYECKUX 3a/1a4.

Bnanets MOHATUAMM MPaBUIBHOTO MHOTOYTIOJBHUKA, JIMHBI OKPYXHOCTH,
JUIMHBI TyTU OKPY>KHOCTH W PaJIUaHHOW MephI yIiia, YMETh BBIUUCIATH ILJIOIIA/Ib
Kpyra 1 ero yactei. [[puMeHsTh OJTy4YEeHHbIE YMEHHUSI B TPAKTUUECKUX 3a/1a4ax.



Haxonute ocu (WM UEHTPHI) CUMMETpUHU (GUTYp, TPUMEHSATH IBUKEHUS
IUIOCKOCTH B MPOCTEUIINX CITyYasiX.

[IpumMeHsATh NOJIyYeHHbIE 3HAHMSI HAa MPAKTUKE — CTPOUTh MAaTEMaTHYECKUE
MOZENH IJIA 3a7a4 PEeaIbHOW KU3HU U TPOBOJAUTH COOTBETCTBYIOIME BHIUMCICHUS

C  IpUMEHEHUEM MOJ00UsS U TPUTOHOMETPUUECKUX (YHKUIMHA (MOJIB3YACH,
r7ie He00X0JUMO, KaJIbKYJIATOPOM).

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTD U CTATHCTHUKA» HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

JIMHHOCTHBIE PE3YJIBTATBI

JIndyHOCTHBIE pe3yJbTaThl OCBOCHUS
nporpaMmbl  y4eOHOro  Kypca

«BeposiITHOCTh U CTATUCTUKA» XapaKTePU3YIOTCS:

1) naTpuoTHYECKOEe BOCIIMTAHUE:

OPOSIBJIEHUEM HMHTEpPECa K NPOLIOMY M  HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHHWEM K  JOCTHXKEHUSIM  POCCUICKHUX
MAaTEMAaTHUKOB U POCCHUMCKOW MATEMATHUYECKOW IIKOJIbI, K HCHOJIb30BAHUIO 3TUX
JOCTUKEHUN B IPYTUX HayKax M NPUKIATHBIX cepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00SI3aHHOCTEN rpaklaHUHA U peaiu3aluu €ro
npaB, TPEJICTABIEHUEM O MaTEMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUN, MPOIEAYp T'paKJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKHUX MTPOOJIEM, CBI3AHHBIX

C  TMPaKTUYECKUM TMPUMEHEHUEM JIOCTHKEHH HayKH, OCO3HAaHUEM
BAJKHOCTH MOPAJIbHO-3TUYECKHUX MMPUHILIMIIOB B AEATEIbHOCTH YUYEHOTO;

3) Tpya0BO€E BOCTIMTAHME:

YCTAHOBKOM Ha aKTMBHOE YyYacTH€ B PEIICHUU MPAKTUYECKUX 3aj]ad
MaTeMaTU4YECKOM HANPABIEHHOCTH, OCO3HAHWEM BAXHOCTH MAaTEMATHYECKOIO
o0pa30oBaHus Ha TMPOTSHKEHMM BCEW JKM3HM JJIsl YCHENMHON NpodeccruoHaIbHOM
NESTENHPHOCTY U PAa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOCHUEM UHIUBUIYATHHOW TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX IIJIAHOB C
Y4ETOM JIMUHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTMYeCcKOe BOCIMTAHME:

CHOCOOHOCTBIO K  3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3ajad, pEIICHUH, PacCyXJICHHH, YMEHHUIO BUJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 IIO3HAHMSA:



OpUEHTAlMEW B JEATEIBHOCTM HAa COBPEMEHHYI CHCTEMY HAay4HbIX
MPE/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, MIPUPOIbI U
oOlIecTBa, MOHMMAaHWEM MAaTEMaTUYECKOM Haykd Kak cdepbl 4YelI0BEeYECKON
NEeSATENbHOCTH, TANOB €€ pa3BUTUS M 3HAYMMOCTH JUJISl Pa3BUTHUS LMBUIM3ALNH,
OBJIAJICHUEM S3BIKOM MAaTEMaTUKH M MaTEMaTHYECKON KyJIbTYpPOH KaK CpEeICTBOM
NO3HAaHUSA MHpPA, OBJAJECHUEM NPOCTEHIIMMHU HABBIKAMU HCCIEI0BATEIBCKON
NEeSATENbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (GopMHUpPOBaAHHE KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOIO0 0J1arONOJyYHUs:

TOTOBHOCTBIO NPHUMEHSATh MATEMAaTHYECKUE 3HAHUS B HHTEpPEcax CBOETO
3I0pOBbsl,  BEIIEHUSA  3JI0pOBOro  oOpaza  KU3HU  (3J0pOBOE  IUTAHUE,
cOaJaHCUpPOBAHHBIA PEXUM 3aHIATHUA U OTAbIXA, peryjspHas (¢uznyeckas
aKTUBHOCTH), C(POPMHUPOBAHHOCTHIO HAaBBIKA PEQIIEKCHH, MPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TAKOTr'O K€ MpaBa JpPyroro 4eaoBeKa;

7) IKOJIOTMYeCKOEe BOCIIUTAHHUE:

OpHEHTalMEel Ha NMPUMEHEHHE MATeMaTHUYECKUX 3HAHWUM JUIsl pelleHus
3a/1a4y

B 00JacTH COXpPaHHOCTH OKPY>KAIOIIEH Cpelpl, MJIAHUPOBAHUS MOCTYIKOB
Y OLEHKH MX BO3MOXKHBIX IOCJIEICTBUN ISl OKPY’KAIOIIEH Cpellbl, OCOZHAHHEM
IJI00AJIBHOTO XapaKTepa 3KOJOTUYECKUX MPOOJIEM U MMyTel UX peLIeHUs;

8) aganTanus K M3BMEHAIIIUMCS YCIOBUIM COIHAIBHON U MPUPOTHOM

cpenbl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCIIOBHUSX HEONPEIEIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU Y€pe3 MPAKTUUECKYIO IE€ATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUThCA Yy APYTUX JIIOJeH, MpUOOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETCHIIMH U3 OIIbITA IPYTHX;

HEOOXOAUMOCTBI0O B (OPMHUPOBAHMM HOBBIX 3HAHUI, B TOM YHUCIE
(bopMyIupoBaTh W€, OHATHUS, TUIIOTE3bI 00 00BEKTaX U SBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JAE€PUIMTHI COOCTBEHHBIX 3HAHUU H
KOMIIETEHTHOCTE!, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaThb  CTPECCOBYIO  CHUTyalUlO, BOCIPHUHHMMATH
CTPECCOBYIO CUTYallMI0 KaK BbI3OB, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTUPOBATH
IpPUHUMAaeMble pELIeHUs U ACUCTBUA, (POPMYIUPOBATH M OLCHUBATh PHUCKU U
NOCTIEACTBUS, (POPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE JeiiCTBHS
ba3oBbie JiIoru4yecKkue aeicTBUA:
i BBIIBIATH M XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKK MATEMaTHYECKUX
00BEKTOB, TOHSATUM, OTHOIIIEHUN MEXKTy TTOHSATUAMU, (OPMYJIUPOBATH
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OTIpEJICJICHHUs] TIOHSTHM, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK
KJaccu(ukanmy, OCHOBaHUA Mg OOOOIIEHHS W CpPaBHEHMS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

BOCIIpUHUMATh, (opMymupoBaTh ©  TPEOOPA3OBBIBATH  CYXKICHHUS:
yTBEPAUTEIbHBIE W OTpPHUIATENIbHBIC, €IWHUYHBIC, YaCTHbIE H OOIIue,
YCIIOBHBIE;

BBISIBIISAITH ~ MAaTEMaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MJaHHBIX, HAOITIOJCHUSX W YTBEPKICHUSX,
npeajgaratb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JienaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHHM, YMO3aKIIFOUCHH 110 aHATIOTHH;

pa30upaTh 0Ka3aTebCTBA MATEMATHUYCCKUX YTBEPXKICHUN (TIPSIMBbIE U OT
MIPOTUBHOTO), MPOBOJUTH CAMOCTOSTEIBHO HECIOXKHBIE JI0Ka3aTelIbCTBA
MaTeMaTU4YeCKUX (AaKTOB, BBICTpPAMBATH ApPTyMEHTAIUIO, MPUBOAUTD
IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCY KICHUS;
BbIOMpaTh Ccroco0 pemieHus ydyeOHOM 3a7aud (CpaBHUBATh HECKOJIBKO
BAPUAHTOB PEILIECHUS, BBIOMPATh HanOo0JIee MOAXOAAIIMMI C YUETOM

CaMOCTOSATEILHO BBIJICTICHHBIX KPUTEPHUEB).
ba3oBrble uccienoBare/ibCKie AeHCTBHUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIIbCKUNH WHCTPYMEHT IO3HAHMS,
dbopMynrpoBaTh BOIPOCH], (UKCUPYIOIIUME MPOTUBOpPEUHE, MpodIemMy,
CaMOCTOSITEJIbHO YCTaHaBJIMBAaTh HMCKOMOE U JaHHOe, (OpMUPOBAThH
TUIIOTE3Y, apTYMEHTUPOBAThH CBOIO MO3UIINUI0, MHEHUE;

MPOBOAUTh MO CaMOCTOSITEIbHO COCTaBJIEHHOMY IUIAHY HECJIOXKHBIM
AKCIIEPUMEHT, HEOOJIBIIIOE UCCEAOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTUYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;
CaMOCTOATENHEHO (POPMYIUPOBATH 00OOIIEHNS U BBIBOJBI MO pe3yibTaTam
NPOBEIEHHOTO HAOJIO/IEHUs, HCCIEIOBAaHUsA, OLEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHHUI;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IMPOIECCa, a TaKKe BBIJIBUTAThH
IPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pabora c undgopmanmeii:

BBISIBJIITH  HEJIOCTATOYHOCTh M HW30BITOYHOCTH HWH(OpMAIMM, JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAJIU3UPOBaTh, CHUCTEMATU3UPOBaTh W WHTEPIPETUPOBATH
UH()OPMAITUIO PA3TUIHBIX BUJOB M (JOPM TIPEACTABICHHUSI,

BBIOMpATh (OpMY MPEACTaBICHUS HMHPOPMALUU M WUIFOCTPUPOBATH
perraemMbie 3aJaud  CXeMaMH, JIuarpaMMaMm#, WHOW Tpadukoil W wux
KOMOWHAIIMSIMU;



i OIICHUBATH Haﬂé}KHOCTB I/IH(bOpMaI_II/II/I IO KpUTCPHUAM, IPCHIOKCHHBIM
YUYUTCIICM WJIA C(I)OpMy.HI/IpOBaHHBIM CaMOCTOATCIbHO.

KoMMmyHuKkaTHBHBbIE YHMBeEpPCAJbHbIE Y4eOHbIe NeiCTBUSA:
BOCIIPUHUMATH U (POPMYJIMPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUAMHU

E

U TEJISIMU OOIIEeHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHUS
B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAYy PELICHHS
3a/1aud, KOMMEHTUPOBATh MOJYYCHHBIN pe3ybTarT;

@ B X0JIe 0OCYXXJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
po0JieMbl, perIaeMoi 3aiauu, BhICKA3bIBaTh UJIEH, HAIIEJICHHbIE HA MOUCK
pelIeHus, COIMOCTaBJISITh CBOU CYXICHUS C CYXICHUSAMH JPYTUX
YYaCTHUKOB JMANIOTa, OOHAPYKMBATh pPA3MUM€ W CXOJCTBO NO3UIUH, B
KOPPEKTHOU opMe HopMyTHpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

i IpEeJCTaBIISITh pe3yabTaThl penieHus 3a/1aud, AKCIIEPUMEHTA,
MCCJIEIOBAHMSI, TIPOCKTA, CAMOCTOSATEIHLHO BEIOMPATh (hOpMAT BHICTYILIICHUS
¢ yu€TOM 3aj1a4 NMPE3CHTAIMH U OCOOCHHOCTEHN ayIUTOPHH;

i IMOHMUMATh U KCIOJL30BaTh MPEUMYIIECTBA KOMAHIHOW U UHAUBUYaTbHOMN
paboThI MpU PEIICHUH YYEOHBIX MAaTEMaTHUYECKUX 3a7a4;

i I[PUHUMATH 11€JIb COBMECTHOU JESITEIBHOCTH, IJIAHUPOBATH OPraHU3AIUIO
COBMECTHOW paboThl, pacmpeneisiTh BHABI padoOT, JIOrOBapUBATHCH,
00CyXIaTh TIPOIIECC W Pe3yJbTaT paboThl, 0000IIaTh MHEHUS HECKOIBKUX
JIIOJICH;

E

y4acTBOBaTh B TPYyHHoOBBIX (¢opmax paboTel (0OCyxkaeHUs, OOMEH
MHEHUSIMH, MO3IOBBIE IITYPMbI U JPYTHE), BBIIOJIHATH CBOIO 4aCTh PabOTHI
U KOOPJIMHUPOBATh CBOU JEHUCTBHUS C JPYIMMU WICHAMH KOMAaHJBI,
OLICHMBATh KAaueCTBO CBOErO BKJIaJa B OOWIMH NPOAYKT IO KPUTEPUSM,
c(hOpMyJTUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHS.

PeryisiTuBHbIE  yYHUBepcaJibHble  y4eOHbIEe
nercrBust Camoopranm3anmsi:

@ CaMOCTOSITEJIbHO COCTAaBJIAThH IUIAH, AJTOPUTM pEUIeHUs 3aAadd (WM €ro
4acTh), BbIOMpaTh CHOCOO PEIICHHsS C YYETOM HMMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTb M KOPPEKTUPOBATH
BapUaHTHI pElIeHUH ¢ yu€TOM HOBOW WH(OpMaIuu.

CaMOKOHTPOJIb, SMOIIMOHAJILHbI HHTEJLJICKT:

i BJAJETh CIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIPOLIecca U pe3yJibTaTa
pelIeHrs MaTeMaTUYECKOM 3a/1auu;

i MpEIBHUIETHh TPYJIHOCTH, KOTOPBIE MOTYT BOSHUKHYThH MPH PEIICHUH 3a]1a4H,

BHOCUTh KOPPEKTHBBI B JESATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,

HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



i OLICHMBAaThb COOTBETCTBUE PE3yJIbTaTa ACATEIIbHOCTU IOCTABICHHOU LEIU U
YCIOBUSIM, OOBSACHSITh MPUYUHBI JOCTHXKCHUS WM HEIOCTHXKEHUS e,
HaXOJIUTh OIMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATDI

K kxoHiy oOydenuss B 7 KJjacce OOydarOUIUiCS TMOJYYUT CICAYIOITUE
MIPEIMETHBIE PE3YJIBTATHI:

Yurate wuHbOpMAINUIO, TPEJACTABICHHYI0 B TaOJWIaX, Ha Jguarpammax,
NpEeACTaBIATh JaHHbIE B BHUJE TaOJUIl, CTPOUTh JHArpaMMbl (CTOJOUKOBBIC
(cTonbyaThie) U KPYroBbI€) IO MAaCCHBaM 3HAUYCHUI.

OnuceiBaTb M UHTEPIPETUPOBATH  PEAIBHBIE  YHUCIOBBIE  JIAHHBIE,
npejCTaBlIeHHbIC B Ta0MUIIaX, HA qUarpaMMmax, rpadukax.

Hcnonb3oBaTh AJisi ONMUCAHUS JAHHBIX CTAaTUCTHUYECKUE XAPAKTEPUCTUKMU:
cpenHee apuMeTHYECKOEe, MEauaHa, HAWOOJbIIEe W HAWUMCHbBIIEC 3HAYCHUS,
pasmax.

NmeTe mipencraBieHHEe O CIy4YallHOM M3MEHYMBOCTM Ha TpPUMEpax IIEH,
(GU3UYCCKUX BEIIMYMH, aHTPOIOMETPUYCCKHX JAaHHBIX, HMETh IPEACTABICHHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

K xoniy oOyuenus B 8 kiacce oOydarOImMiiCs TOMYYUT CIECAYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

N3Bnekath ¥ mpeoOpa3oBbIBaTh HH(POpPMAIUIO, MPEICTABICHHYIO B BHJIEC
Ta0aul, quarpamm, rpauKoB, IPEACTABIATh JIaHHbIC B BUJIE TAOJUII, JUarpamm,
rpa(uKoB.

OnuceiBaTh JAHHBIE C TOMOIIBIO CTAaTUCTHYECKUX TOKa3aTeNel: CpeHUX
3HAYCHUH U Mep pacceuBaHus (pa3Max, JUCIIEPCUS U CTAHAAPTHOE OTKJIOHEHUE).

HaxoauTe 4acTOTHI YMCIOBBLIX 3HAYEHHUHM M YaCTOTHI COOBITHI, B TOM YHCIIE
1o pe3yJibTaTaM U3MEPEHUN U HAOJI0ICHUIA.

HaxoauTe BEpOSITHOCTH CIy4alHBIX COOBITUH B OIbBITAX, 3Hasi BEPOSITHOCTH
DJIEMEHTAPHBIX COOBITUH, B TOM 4YHCJIE€ B OIBITaX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Hcnons3oBaTe rpaduueckue MOJICNW: JIEPEBO CIIYYaHOTO JKCIIEPUMEHTA,
JarpaMmebl Ditiepa, YuciaoBas npsimasi.

OnepupoBaTh MNOHSATHUSIMHA: MHOYKECTBO, IMOJIMHOKECTBO,  BBINOJHSATH
omnepary  HaJ MHOXECTBaMHU: OOBEAMHCHHE, IIePECeUCHUE, JOIMOJHCHHE,
MIEPEUUCIISITH 3JIEMEHTHI MHOKECTB, IPUMEHATH CBOMCTBA MHOXECTB.

Hcnons3oBaTh Trpaduyeckoe MpeCTaBICHHE MHOXKECTB W CBS3CH MEXITy
HUMU JUIsl ONIMCAHUS MPOLIECCOB U ABJICHUM, B TOM YHUCIIE MPU PEIICHUU 3a7ay U3
JIPYTUX y4eOHBIX TPEAMETOB U KYPCOB.

K xoHmy oOydenus B 9 kJjacce oOydaronuics TMOJYYUT CISAYIOITUE
MIPEIMETHBIE PE3YJIBTATHI:



W3Bnekats u mpeoOpa3oBbIBaTh WH(OpPMAIKIO, MPEACTABICHHYIO B Pa3IUYHBIX
UCTOYHUKAX B BUAE TaONWll, AUarpamm, rpauKoB, NMPEJCTaBIATh JaHHBIE B BUJE
Ta0JIHILL, JUarpaMm, rpa@uKoB.

Pemates 3amaun  OpraHM30BaHHBIM TIEpeOOpPOM BapUAHTOB, a TaKXKEe C
HCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonb30BaTh onucaTeNbHbIE XapaKTEPUCTUKHU IS MACCUBOB YMCJIOBBIX JAHHBIX,
B TOM YHCJIE CPEAHUE 3HAYCHUS U MEPbI pACCEUBAHMSL.

Haxonuth 9acTOThl 3HAYEHUW M YACTOTHI COOBITHS, B TOM 4YHUCJE TMOJB3YSChH
pe3yabTaTamMu MPOBEAEHHBIX U3MEPEHUN 1 HAOIIOCHUH.

HaxoauTe BeposSTHOCTH CiTydyallHBIX COOBITUN B M3YYEHHBIX OIBITAX, B TOM YHCIIC
B OMBITaX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSAX UCIBITAHUHN J10
IIEPBOT0 yCII€Xa, B CEPUAX UCIBITAHUN bepHyIu.

HNmeTps npencTaBiieHUE O CIIy4alHOM BEJIMYMHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

Nmets mnpencraBieHue O 3akoHE OOJBIIMX YUCEA Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIIyYallHOW W3MEHYMBOCTH U O POJIM 3aKOHA OOJBIIMX YHCEN B
pUpoie U 0OIIECTBeE.
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TEMATHUYECKOE IINTAHUPOBAHUE

5 KIIACC
KoJmmuecTBo yaco
Ne /it HanmeHnoBanue  pa3jesioB 7| TeM . JJleKTpOHHbIe  (UMppoBbIe)
) NpPOrpaMMbl Bcero Kontposbuere | Hpakruueckue o0pa3oBaTe/bHbIEe pecypChl
padoThI padoTsbI
1 [loBTOpeHue marepuana 4 kimacca 5
) Harypanbnsie qycia. [HenicTBus c 45 1 bubnuoreka [HOK
HaTypaIbHBIMU YHCIaAMU https://m.edsoo.ru/7f4131ce
3 Harmsapgnas  reomerpus. JInaun Ha 14 ) bubnuoreka [HOK
IUIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnmoreka [HOK
4 Obuixioenbie ApobH 48 ! https://m.edsoo.ru/7f4131ce
5 0 M 12 1 bubnmoreka LHOK
arjsiiHas reoMeTpusi. MHOTOYTOJIbHUKU hitps://m.edsoo.ru/7f413 1 ce
6 5 50 1 bubnmoreka [HOK
JlecaturrLe Apobu https://m.edsoo.ru/7f4131ce
7 Harnsgnas reomerpus. Tenma u ¢urypst B 12 | bubnuoreka LHOK
IPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubnuoTeka HOK
i Hosropenite 1 0Go0LerHe 18 : https://m.edsoo.ru/7f4131ce
OBULIEE KOJIMYECTBO YACOB I10 204 4 4
I[TPOI'PAMME
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6 KVIACC

K
Ne /it HaumenoBanmue pas3aenoB U TeM e DJIeKTPOHHbIE (undposbie)
) NpPOrpaMMbl Bcero Konrpoanneie | lpaxruaeckue o0pa3oBaTe/IbHbIEe pecypChl
padoThI padoTbI
1 Harypanbnble uncna 30 1 bubamorexka oK
P https://m.edsoo.ru/7414736
> Harmsannas  reomerpus.  Ilpsameie  Ha 7 bubnuoteka [HOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
bubnmnoreka LHOK
3 Jlpobu 32 ! ! https://m.edsoo.ru/7f414736
4 Ha ast reomerpis, C erp 6 | bubnmoreka LHOK
risiaHas reomerpus. CuMmeTpust

https://m.edsoo.ru/7{414736
5 B 5 6 bubnuoreka [HOK
PIPWRCHITL € DYRBaNH https://m.edsoo.ru/7f414736
6 Harmsagnas  reomerpus.  Purypsl  Ha 14 1 1 bubmmnoteka I[HOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
7 [TonoxxuTenbHbIE U OTPUIIATEIBHBIE YUCIA 40 1 bubmotexa HOK
https://m.edsoo.ru/7f414736
g a 6 I bubnuoreka [HOK
R https://m.edsoo.ru/7f414736
9 Harmsagnas  reomerpus.  Purypsl B 9 1 bubnuoreka [HOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f414736
bu6 OK
10 [ToBTOpeHme, 00001IeHUE, CUCTEMATH3AIUS 20 1 hlt/lmnsp_l/o/;il(z dsoo.ru/7f41 4%3 6

OBUIEE KOJIMYECTBO YACOB I10 170 5 5

[TPOI'PAMME
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IHOYPOYHOE IIJIAHUPOBAHHUE
5 KUIIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acoB

Bcero

DJIeKTPOHHbIE undposbie
o0pa3oBaTe/bHbIE PeCypChl

1 [ToBTOpeHue maTepuana 4 kiacca 1
2 IToBTOpenne marepurana 4 kinacca 1
3 [ToBTOpEeHne marepuana 4 kiacca 1
4 [ToBTOpeHue maTepuana 4 kiacca 1
5 Bxoanast tmarHoctuueckasi pabora 1
JecsituuHass  cuctema  cuvcieHus.  Psn bubnuoTeka HOK
6 1
HATYpPaJTbHBIX YHCEI https://m.edsoo.ru/f2a0ccOc
7 JecstnuHass  cuctema  cuMciaeHus.  Psn 1
HATYPaJIbHBIX YHCEI
g Hazvoa . Yyero 0 i bubnuoreka LHOK
T BHBIN psif. Un
ypat P 1 https://m.edsoo.ru/f2a0cafe
9 Harypanbshbiii psa. Yucio 0 1
10 HarypanpHble 4mcia Ha  KOOPJAHHATHOM 1 bubnmnoreka [HOK
PAMON https://m.edsoo.ru/f2a0e0fc
11 HarypanbHble 4ymcina Ha  KOOPAWHATHOU 1 bubnnoreka HOK
IPSMOH https://m.edsoo.ru/f2a0e2a0
12 HatypanbHble uncia Ha  KOOPAMHATHOM 1 bubnnoreka LHOK
IPAMOA https://m.edsoo.ru/f2a0e426
13 CpaBHeHue, 0 €HHUe HaTypal ce 1 bubamorera LOK
BHEHHUE, OKPYTJIICHUE HAT BHBIX UM
P > OKPYTT P 8 https://m.edsoo.ru/f2a0ce32
14 C 1 bubnuoTeka HOK
paBHEHHE, OKPYIJIEHHUE HATYPaIbHBIX YHCEI https://m.edso0.ru/f2a0cf54
15 CpaBHeHHE, OKPYIJIEHHE HATYpaJIbHbIX YHCEI 1 bubnnoreka [HOK
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https://m.edsoo.ru/f2a0d300

bubanoreka HOK

16 CpaBHeHuE, OKPYIVIEHNE HATYPaJIbHBIX YHCEI https://m.edsoo.ru/f2a0d440
17 CpaBHeHHE, OKPYIJIEHNE HATYPaJIbHBIX YHCEI
13 Apudmerndeckue IeHCTBHS ¢ HATYpPaTbHBIMU bubmmorexa MOK
YKCIaMu https://m.edsoo.ru/f2a0eaca
19 Apudmernueckue AHCTBHS ¢ HATYPAIbHBIMU bubmorexa LIOK
YHCIIaMH https://m.edsoo.ru/f2a0fSba
20 Apudmerndeckue NeHCTBHS ¢ HATYPATbHBIMU bubnuorexa I[MOK
YHCIAMH https://m.edsoo.ru/f2a0£704
71 Apudmernueckue AeHCTBHSI C HATYpaTbHBIMU bubmmoreka IMOK
qKCIaMu https://m.edsoo.ru/f2a0fd8a
2 Apudmerndeckue IeHCTBHS ¢ HATYPATbHBIMH bubnuoreka [MOK
YHCITAMH https://m.edsoo.ru/f2al015¢
23 Apudmernueckue AeHCTBHSI C HATYpPATbHBIMU bubnnoreka HOK
qKCIaMu https://m.edsoo.ru/f2al0c3a
24 Apudmernyeckue AHCTBHS ¢ HATYPAIbHBIMU bubnuorexa LIOK
qyCIIaMK https://m.edsoo.ru/f2al0da2
s CBOI;ICT:a HyJCI;IO N npaH eCJ‘IO)KeHI/II/I u Bubmorexa 110K
MHOKCHUH BOWCTB HHUIBI  TIPH
y ’ S P https://m.edsoo.ru/f2al04ec
YMHOKECHHHU *
CpoiicTBa  HyJdss  OpU  CIOKCHUH U
26 YMHOXCHUM,  CBOWCTBA  E€OUHHULIBI  IIPU
YMHO)KEHHHU
. HepueMecmTenLHoe u codYeTaTeIbHOe Bubimorexa TIOK
CBOWCTBA  CIOKCHMA M YMHOXeHNS, https://m.edsoo.ru/f2a0ef3e
pacrpeeIuTeNIbHOe CBOMCTBO YMHOXKCHUS =
28 [TepemecTurensHOE u CoYeTaTeIbHOE

CBOMCTBA CJIOKCHUA u YMHOKCHHA,
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pacupeacJanuTCIbHOC CBOMCTBO YMHOKXCHUS

[lepemecTurensHOE u COYeTaTeNIbHOE
29 CBOMCTBA  CIIOKEHUS U yYMHOXCHWS,
pacrpeieuTeIbHOE CBOMCTBO YMHOXKCHUS
30 Jlenutenu W KpaTHBIC YHMCIA, Pa3JIOKCHUE
qrcIIa Ha MHOKHTEIH
31 Jlenutenu W KpaTHbIC YHCIA, PA3I0KCHUE bubinnoreka [HOK
9KCIIa HA MHOKHTEIH https://m.edsoo.ru/f2al16b2
3 Jlenmutenw W KpaTHBIE YHWCIA, Pa3I0KCHUE
qrcia HA MHOYKUTEIH
33 Jlenenue ¢ ocTaTKoM bubmiorexa HOK
https://m.edsoo.ru/f2all16¢
34 Jlenenue ¢ ocTaTkoM bubanorexa LHOK
https://m.edsoo.ru/f2al 14fa
35 [IpocThlie 1 cocTaBHBIE YKCIIA bubamorera LOK
https://m.edsoo.ru/f2al1a90
36 [IpocTeie U cocTaBHbBIC YKCTA bubmioreia LOK
https://m.edsoo.ru/f2al 1bb2
37 IIpusnaku nenmumocty Ha 2, 5, 10, 3,9 EEZJISH;:;KZ dsoo.ru/f2al 1%82
38 [Ipusnaku nenumoctu Ha 2, 5, 10, 3,9 EE%HSH;:;KZ dsoo.ru/fal 1%25
39 YucnoBble BEIpAXKEHUS; TIOPSIOK JEHCTBUN bubmmorexa LIOK
’ https://m.edsoo.ru/f2al 1f18
40 YHucnoBble BBIpAXKEHUS; TOPSIAOK AEHCTBUI bubmorexa HOK
’ https://m.edsoo.ru/f2a12080
41 UucnoBble BbIpaKEHUS; OPSIAOK AEHCTBUI bubmorexa HOK
’ https://m.edsoo.ru/f2al23fa
42 Pemienne  TEKCTOBBIX  3ajJjad  Ha  BCe bubnnoreka 1HOK
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apupMeTHyecKre JeHCTBUSA, Ha JIBUXKEHUE U
IIOKYIIKH

https://m.edsoo.ru/f2a0{894

Pemenue TCKCTOBBIX 3aaad Ha BCC

bubanoreka HOK

43 apu(pMETUYECKHUE NEUCTBUS, HA IBUKEHUE U
pH(p A > Ha A https://m.edsoo.ru/f2a0f9fc
MOKYTIKH *
44 Pemc;}me TeKCTOBIzIX 33ma4 = HA  BCE Bu6moTeKa 1IOK
apuMeTHYECKHE NICHCTBUS, HA JBUKCHUE U
b A > Ha A https://m.edsoo.ru/f2al21a2
TTOKYTIKH *
45 PCI_H(;HI/IG TGK(e:TOBIZIX 3aJa4 = HA  BCE Bu6mioTexa LIOK
apuMeTHYECKHE NICHCTBUS, HAa JBUKCHUE U
P A > Ha A https://m.edsoo.ru/f2a12558
MOKYTIKH *
46 PGHI(;HI/IC TeKCTOBEIX 33Ma4 = HaA  BCE Bu6mHoTeKa LIOK
apudmeTnyeckue ICHCTBHsI, HAa IBUKCHHUE U
b 8 A https://m.edsoo.ru/f2a12832
TTOKYTIKH *
4 Pemqe):HHe TeKCTOBI:IX 3aJa4d = HaA  BCE Bu6mioTexa LIOK
apudMeTHYECKUE NIEHCTBUS, HA JBUKCHUE U
P A > Ha A https://m.edsoo.ru/f2a12990
MOKYTIKH *
48 [ToBTOpEHME 51 00o0011IeHne TEMBI
"HaTypaJsibHble uncna u HyJap"
49 [ToBTOpEeHue u 0000111eHHE TEMBI
"HatypanbHble yncna”
50 KonrpounpHas padora no teme "HarypanbHbie bubnmnorexa [HOK
4KCIIa U HyJIb" https://m.edsoo.ru/f2al2cba
51 T q bubnmoreka HOK
OuKa, mpsiMasi, 0Tpe30K, JTyd. Jlomanas
p P Y https://m.edsoo.ru/f2a0d54e
W3mepenue miuHBI OTpe3Ka, METPUYECKHE bubnnoreka HOK
52
CAMHULBI M3MEPCHHUS JUTUHBI https://m.edsoo.ru/f2a0daee
53 N3mepeHrne miWHBI OTpE3Ka, METPUUYECKHE bubnnoreka HOK
€IMHUILBI U3MEPEHUS JUTHHBI https://m.edsoo.ru/f2a0df3a
54 OKpYX HOCTb U KPYyT bubnnoreka LHOK
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https://m.edsoo.ru/f2a0d684

55 OKpy’>KHOCTb U KpYyT
56 OKpY>KHOCTb U KPyT
57 [Ipaktryeckas padora mo teme "IlocTpoenue bubnnoTeka LHOK
y30pa U3 OKPYKHOCTEH" https://m.edsoo.ru/f2a0d7e2
58 yFOJ‘{. IIpssMo¥i,  ocCTpBId, Tymou H bubnnoreka HOK
Pa3sBEPHYTHII YIIIbI https://m.edsoo.ru/f2al302a
59 yFOJ‘{. HpU;IMOI?I, OCTpBIA, Tymou W
pa3BEPHYTHIHN yIIIbI
60 N3mepenue yrios bubmioreia LOK
https://m.edsoo.ru/f2al1319¢c
61 W3mepenue yrios bubamorera oK
https://m.edsoo.ru/f2al32fa
62 W3mepenue yrios bubamorera LIOK
https://m.edsoo.ru/f2a13476
63 [Ipaktrueckast padota no teme "IlocTpoenue bubnuotexa LHOK
YIJIOB" https://m.edsoo.ru/f2a13606
64 Jpo06s. [IpaBuiibHbBIE U HENPABWIBHBIE IPOOH bubamorera LIOK
https://m.edsoo.ru/f2a13764
65 HpoOs. [TpaBuibsHBIE 1 HETIPABWIBLHBIE APOOH bubanorexa LOK
https://m.edsoo.ru/f2al3¢c8c
66 Jpo06s. [IpaBuiibHbIE U HENPABUIIbHBIE TPOOH bubmorexa LOK
https://m.edsoo.ru/f2a14146
67 JpoOs. IIpaBuiibHbIE M HENPAaBUIbHBIE JpoOU bubamorera LIOK
https://m.edsoo.ru/f2al 5312
68 Jpo0b. [IpaBuibHbIE U HENPaBUIBHbBIE APOOH bubamoreia oK
https://m.edsoo.ru/f2al5582
69 OCHOBHOE CBOWCTBO JApOOH bubnuoreka [HOK
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https://m.edsoo.ru/f2al43e4

70 OcHOBHOE CBOMCTBO ApoOU bubmorexa LOK
https://m.edsoo.ru/f2al451a
71 OcHoBHOE CBOMCTBO ApoOU bubmorexa HOK
https://m.edsoo.ru/f2al1463c
72 OcHOBHOE CBOMCTBO Apo0OH bubamorexa oK
https://m.edsoo.ru/f2al475¢
73 OcHOBHOE CBOWCTBO ApoOU bubmnorexa LOK
https://m.edsoo.ru/f2a14c90
74 OCcHOBHOE CBOMCTBO ApoOH bubanorexa LIOK
https://m.edsoo.ru/f2al4de4
75 OCHOBHOE CBOMCTBO IpoOH
76 CpaBHenue npo0Oeit bubamorexa LOK
https://m.edsoo.ru/f2al14f74
77 CpaBHenue npo0eit bubmnorexa LHOK
https://m.edsoo.ru/f2al51{4
78 CpaBHenue npobeit
79 CpaBHenue npobeit
20 Cllo’)KeHHEe W BBIYMTAHHE OOBIKHOBEHHBIX bubnuorexa LIOK
npobeit https://m.edsoo.ru/f2al 7cc4
21 Croxenue BBIYUTaHHE OOBIKHOBEHHBIX bubnuorexa LIOK
npobeii https://m.edsoo.ru/f2al7e54
20 Croxxenue BEIYMTAHHE OOBIKHOBEHHBIX bubnnoreka HOK
npobeit https://m.edsoo.ru/f2al802a
23 Crnoxenue BBIUUTAHUEC OOBIKHOBEHHBIX bubnunoreka HOK
npobeit https://m.edsoo.ru/f2al81ce
’4 CroxxeHue BBIYMTAHHE OOBIKHOBEHHBIX bubnnoreka HOK
npobeit https://m.edsoo.ru/f2al835¢
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CrnoxeHre W BBIUMTAHHE OOBLIKHOBEHHBIX

85 Jpobeit
R6 CrnoxxeHre W BBIYMTAHHE OOBIKHOBEHHBIX
npobei
R7 CrnoxxeHre W BBIYMTAHUE OOBIKHOBEHHBIX
Jpobeit
88 CwmenianHas Ob bubmorexa LOK
© APO https://m.edsoo.ru/f2al592¢
89 Cwmenrannas 1poob bubnmotexa LOK
AP https://m.edsoo.ru/f2al 5a5a
90 C 5 bubnuoreka HOK
MCTHatHas Apobb https://m.edsoo.ru/f2alSb68
91 Cyemana o6 bubnuoreka HOK
MeIIaHHast b
P https://m.edsoo.ru/f2alS5e2e
92 [IpomexxyTouHast TuarHocTudeckas padbora
93 YMHOKEHHE U JelIeHHE OOBIKHOBEHHBIX bubnnoreka HOK
npobeii; B3anMHOOOpaTHBIE APoOH https://m.edsoo.ru/f2al84e4
94 VYMHOKEHHE U JeJIEHHE OOBIKHOBEHHBIX bubnnoreka HOK
npo6eii; B3auMHOOOpATHEIE APOOH https://m.edsoo.ru/f2al18692
95 VMHOXKEHHE U JIeJICHHE OOBIKHOBEHHBIX bubnuoTeka HOK
npobeii; B3auMHOOOpaTHEIE ApOOU https://m.edsoo.ru/f2al8a20
96 YMHOKEHHE | JICJICHHE OOBIKHOBEHHBIX bubnunoTeka LIOK
npo6eii; B3auMHOOOpaTHEIE APOOH https://m.edsoo.ru/f2al18b56
97 VMHOXEHUE W JIeJIeHUE OOBIKHOBEHHBIX bubnuoTeka HOK
npo6eii; B3auMHOOOpATHEIE APOOH https://m.edsoo.ru/f2a19088
08 VYMHOKEHHE | JEJICHHE OOBIKHOBCHHBIX bubnunoTeka LIOK
npo6eii; B3auMHOOOpaTHEIE APOOH https://m.edsoo.ru/f2a19560
99 VYMHOXKEHHE U JIeJIeHME OOBIKHOBEHHBIX bubnnoreka HOK

npo0eit; B3auMHOOOpaTHBIE IpoOHr

https://m.edsoo.ru/f2a196a0
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VYMHOXKEHNE W JIeJIeHuEe OOBIKHOBEHHBIX

bubnuoreka HOK

100 npobeii; B3auMHOOOpaTHEIE APOOU https://m.edsoo.ru/f2a198da
Pemienue TEKCTOBBIX 3ajady, COAEpIKaIIUX bubnuoreka LHOK
101
npo6u. OCHOBHBIE 33124 HA JPOOH https://m.edsoo.ru/f2al81ce
102 Pemienue TEKCTOBBIX 3amad, COAEpIKaIIUX bubnnoreka HOK
1po6u. OCHOBHBIE 33/1a4K Ha IpOOH https://m.edsoo.ru/f2al835¢
Pemienne TEKCTOBBIX 3amady, coAepIKalIux bubnuoTeka HOK
103
npo6u. OCHOBHBIE 33124 HA JPOOH https://m.edsoo.ru/f2al8cSa
104 Pemienne TeKCTOBBIX 3amady, conepKaliux bubnuoreka HOK
npo6u. OCHOBHBIE 33/1a4K Ha IPOOH https://m.edsoo.ru/f2al8e76
105 Pemienue TEKCTOBBIX 3amad, COAEpIKaLIUX bubnuoreka HOK
npo6u. OCHOBHBIE 3a1auH HA POOH https://m.edsoo.ru/f2al8f7a
106 Pemienne TEKCTOBBIX 3amad, CcoOAEpIKalIux bubnnoreka HOK
npo6u. OCHOBHBIE 331491 HA JPOOH https://m.edsoo.ru/f2a19912
107 Pemienue TEKCTOBBIX 3amad, COAEpIKaIIUX bubnnoreka HOK
npo6u. OCHOBHBIE 3a]1a4u Ha IPOOH https://m.edsoo.ru/f2al9¢c2¢
108 Pemienue TEKCTOBBIX 3amad, COAEpIKaIIUX bubnuoreka HOK
npo6u. OCHOBHEIE 3a1a4K HA IPOOH https://m.edsoo.ru/f2alald6
Pemienue TEKCTOBBIX 3ajady, COAEpIKaIIUX bubnuoreka LHOK
109 .
npo6u. OCHOBHBIE 33124 HA JPOOH https://m.edsoo.ru/f2ala2ee
o [Ipumenenue OyKB TS § 3aIMCU BuGioTeKa 1IOK
MaTeMaTHecix BRIPIKCHIH 1 https://m.edsoo.ru/f2ala3fc
peI0KEHUI i
[Ipumenenue OyKkB IS 3aIMCH
111 MaTeMaTHUYECKUX BBIPAKECHHI u
IIPEI0KEHUI
112 KonTtponbHas pabora I10 TEME bubnuoreka LHOK
"OGBIKHOBEHHbIE APOOH" https://m.edsoo.ru/f2alaS1e
113 MHOrOyrojabHUKH. YeTbIpEXYrobHUK, bubnmoreka [HOK
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IPSIMOYTOJIBHHK, KBaJpaT

https://m.edsoo.ru/f2al 6ael

MHOroyrojabHHUKH. YeTbIpEXYyroapHuK, bubnnoreka HOK
114
IPSIMOYTOJILHUK, KBaJpar https://m.edsoo.ru/f2al6¢7a
1S | npmoyrommts ¢ syt croponin BuGinotexa oK
bAMOY y A P https://m.edsoo.ru/f2al6ele
Ha HEJIMHOBAHHOU Oymare *
116 Toevro « bubnnoreka HOK
TOJIbHU
pey https://m.edsoo.ru/f2a16194
117 TpeyroibHuK
[Inomans ¥ mepuUMeTp NPSAMOYTOJIBHUKA U
118 MHOTOYTOJIbHHUKOB, COCTAaBJICHHBIX u3 bubnunoreka HOK
IPAMOYTOJILHUKOB,  €IMHHIBI  M3MEPEHHS https://m.edsoo.ru/f2al6fe0
TUIOIAAH
[Inomans ¥ mepuMeTp NPSAMOYTOJIBHUKA U
119 MHOI'OYT'OJIbHUKOB, COCTAaBJICHHBIX u3 bubnuoteka HOK
IPAMOYTOJILHUKOB,  €IMHMIIBI  M3MEPEHHUS https://m.edsoo.ru/f2a17184
TUTOIIAIH
[Inomans ¥ mepuMeTp NPSAMOYTOJIBHUKA U
120 MHOI'OYTOJIbHUKOB, COCTaBJICHHBIX u3 bubnmoreka [HOK
IPAMOYTOJILHUKOB,  €IMHHIBI  M3MEPEHHS https://m.edsoo.ru/f2a17328
IUIOIAAN
121 Henine OFOVTO . bubnuoTeka HOK
UMETP MHOTOYTOJIbHUK
PHMETP Y https://m.edsoo.ru/f2al691e
122 [IepumeTrp MHOrOYroNIbHUKA
123 [ToBTOpenue no teme "MHOrOyroinbHUKN"
124 O0606mienue o reme "MHOroyroasHUKN"
125 Hec as 3ammc 00eii bubanorexa LOK
SATUYHAS 3aIHCh i
P https://m.edsoo.ru/f2alb55e
126 Jlecsituunas 3anuch apoOeit bubnuoreka ITOK
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https://m.edsoo.ru/f2alb87¢

127 Jecstuunas 3anuck apobeit bubsmorexa HOK
https://m.edsoo.ru/f2albefc
128 CpaBHeHHE NECATUYHBIX Ipo0Oeit bubmorexa HOK
https://m.edsoo.ru/f2alc49a
129 CpaBHeHUE TECATUYHBIX TPOOCH bubmorexa LIOK
https://m.edsoo.ru/f2alc63e
130 CpaBHeHUE NECATUYHBIX TPOOei bubmorexa HOK
https://m.edsoo.ru/f2alcb02
131 CpaBHEHHE IECATUYHBIX IpoOei bubmorexa HOK
https://m.edsoo.ru/f2alcc2e
132 CpaBHEHHE TECATUYHBIX IpoOei
133 CpaBHEHHE IeCATUYHBIX IpoOei”
134 JleficTBUS C TECATUYHBIMH IPOOSIMHU bubmotexa HOK
https://m.edsoo.ru/f2alceda
135 JIeicTBYSI ¢ IECATUUHBIME IPOOSIMU
136 JleficTBUS C ECATUYHBIMH APOOSIMU bubmorexa HOK
https://m.edsoo.ru/f2al cf62
137 JleficTBUS ¢ IECATUYHBIMH APOOSIMHU bubmorexa HOK
https://m.edsoo.ru/f2ald174
138 JleficTBUS C TECATUYHBIMH IPOOSIMHU bubmotexa HOK
https://m.edsoo.ru/f2ald516
139 JleiicTBHSI ¢ IECATUUHBIME IPOOSIMU bubsmorexa LOK
https://m.edsoo.ru/f2ald64c
140 JleiicTBUSI ¢ IECATUUHBIMH IPOOSIMU bubmorexa HOK
https://m.edsoo.ru/f2a1d750
141 JIeicTBYSI ¢ MECATUUHBIME JIPOOSIMU bubmorexa LIOK

https://m.edsoo.ru/f2ald85¢
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bubnuoreka HOK

142 JIeiicTBUSI ¢ MECATUUHBIME IPOOSIMU 1 h ttps: Jm.edsoo.ru/f2ald962

143 JleficTBUS C IECATUYHBIMH APOOSIMHU 1 bubmorexa HOK
https://m.edsoo.ru/f2alda7a

144 JleficTBUS C ECATUYHBIMH APOOSIMU 1 bubmorexa HOK
https://m.edsoo.ru/f2aldb88

145 JleficTBUS ¢ IECATUYHBIMH JAPOOSIMHU 1 bubmorexa HOK
https://m.edsoo.ru/f2ale0la

146 JleficTBUS C TECATUYHBIMH IPOOSIMHU 1 bubmotexa HOK
https://m.edsoo.ru/f2alel 50

147 JleiicTBHSI ¢ MECATUUHBIME IPOOSIMU 1 bubsmorexa LOK
https://m.edsoo.ru/f2ale268

148 JleiicTBUSI ¢ NECATUUHBIME IPOOSIMU 1 bubmorexa HOK
https://m.edsoo.ru/f2ale3da

149 JIeicTBYSI ¢ IECATUUHBIME IPOOSIMU 1 bubmorexa 110K
https://m.edsoo.ru/f2al e4f2

150 JIeiicTBHSI ¢ MECATUUHBIME IPOOSIMU 1 bubmotexa HOK
https://m.edsoo.ru/f2ale4{2

151 JleficTBUS C IECATUYHBIMH APOOSIMHU 1 bubmorexa HOK
https://m.edsoo.ru/f2ale5f6

152 JleficTBUS C ECATUYHBIMH APOOSIMU 1 bubmorexa HOK
https://m.edsoo.ru/f2ale704

153 JleiicTBHSI ¢ IECATUUHBIME IPOOSIMU 1

154 JleficTBUSI ¢ NECATUUHBIMU IpOOSMU 1

155 JIeicTBYSI ¢ MECATUUHBIME JIPOOSIMU 1

156 JleficTBUS C TECATUYHBIMH IPOOSIMHU 1

157 JleficTBUSI ¢ IECATUUHBIMU IPOOSIMU 1

158 OKpyTJIeHHE JECATUYHBIX ApoOeit 1 bubnuoreka [HOK
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https://m.edsoo.ru/f2ale826

159 OxpyrieHue AecATHYHBIX IpoOei
160 0 cHie feC o6ei bubnuoTeka HOK
KpYTJICHA STHIHBIX i
by 8 P https://m.edsoo.ru/f2aleb50
161 0 Seit bubnuoTeka HOK
KPYHHICHES ACCHTIHBIR APODCH https://m.edsoo.ru/f2alec68
162 OxpyrieHue AecATHYHBIX IpoOei
163 Pemennie TeKCTOBBIX 3aday, COAEpKAIIUX bubnnoreka LHOK
1po6u. OCHOBHBIE 33124 HA JPOOH https://m.edsoo.ru/f2aled8a
164 Pemienue TEKCTOBBIX 3amad, COAEpIKaIIUX bubnnoreka HOK
1po6u. OCHOBHBIE 33/1a4K Ha IPpOOH https://m.edsoo.ru/f2alefl0
165 Pemienne TEKCTOBBIX 3amad, coAepIKalux bubnnoreka HOK
npo6u. OCHOBHBIE 33/1a4K Ha IPOOH https://m.edsoo.ru/f2a1{028
166 Pemienne TEKCTOBBIX 3amad, conepKaux bubnuoreka HOK
npo6u. OCHOBHBIE 33/1a4K Ha IPOOH https://m.edsoo.ru/f2al{136
Pemienne TEKCTOBBIX 3ajad, COIEpPKALIUX
167
npobu. OCHOBHBIC 3a7]a4M HA IpoOHU
168 Pemienrie TEKCTOBBIX 3adad, COACPKAIIUX
Jpobu. OcHOBHBIE 3a7]aUu Ha Ipo0Ou
169 Pemienne TEKCTOBBIX 3ajad, COJIEpPKALIUX
JIpoou
170 OcHOBHBIE 3371a4H Ha IpooH
171 Pemienne TEKCTOBBIX 3amad, COAEpPKALIUX
JIpoOH.
172 [ToBTOpenwue mo Teme "Jlecaruunbie gpoou”
173 [ToBTopenue mo Teme "Jlecsaruanbie apoou”
174 KonTponbaast pabota mo teme "JlecaTuuHbIe bubnuoreka LHOK

npobu"

https://m.edsoo.ru/f2alf23a
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MHOTOrpaHHUKH. N3o0pakeHune

bubnuoreka HOK

1 . M
7 MHOTOTPATIIIOB oAeI https://m.edsoo.ru/f2ala69a
IPOCTPAHCTBEHHBIX Tell *
176 MILOI;)OFpaaHHI/IKI;I/I. I/1306Ii\2/tl>1(:elgne Bubimorexa TIOK
MHOTOI'paHHHUKOB. T
P A https://m.edsoo.ru/f2alad2a
IPOCTPAHCTBEHHBIX Tell *
177 [IpssMoyTONBHBIN  Mmapajuienenuren,  Kyo. bubnnoreka HOK
Pa3BépTku Ky0Oa 1 napajuiesenurneaa https://m.edsoo.ru/f2ala802
178 [IpsMOyToNBHBIA  TMapajieNenunes, Kyo. bubnuoTeka HOK
Pa3BépTku Ky0a u napajielenumeia https://m.edsoo.ru/f2ala924
179 [TpakTnueckas pabora mo teme '"Pa3Béprka bubnmoreka HOK
Ky6a" https://m.edsoo.ru/f2al aet6
180 O6BéM KyOa, IPSIMOYTOJIBHOTO bubnmoreka [HOK
napasuiesenunesa https://m.edsoo.ru/f2a1b09%a
181 O6BéM KyOa, IPSIMOYTOJIBHOTO bubnnoreka I[HOK
napauieNenunena https://m.edsoo.ru/f2al1b248
182 O0béM KyOa, IPSIMOYTOJIBHOTO
napajesnenunesa
183 O6BéM KyOa, IPSIMOYTOJIBHOTO
napasuiesenunea
134 O6bvem KyOa, IPSIMOYTOJIBHOTO
napauienenunena”
185 O6o6menne mo teme "Tena u Qurypsl B
MPOCTpaHCTBE"
136 O606menne no teme "Tenma u Qurypsl B
pocTpaHcTse"
187 [ToBTOpEHNE OCHOBHBIX MOHATHN W METOJIOB bubnuoreka HOK
Kypca 5 Kinacca, 00001IeHre 3HaHUi https://m.edsoo.ru/f2alf76c
188 [ToBTOpEHHE OCHOBHBIX IMOHATHA U METOJIOB bubnmoreka HOK

Kypca 5 kiacca, 000011eHre 3HaHU!

https://m.edsoo.ru/f2a1{924
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[ToBTOpEHNE OCHOBHBIX MOHATHH U

METOJ0B

bubnuoreka HOK

189 .
Kypca 5 k1acca, 00001IeHe 3HaHUI https://m.edsoo.ru/f2alfaaa
190 [ToBTOpEHHE OCHOBHBIX MOHSATUI U METOIOB bubnnoreka LHOK
Kypca 5 Kiacca, 00001IeHre 3HaHUiH https://m.edsoo.ru/f2alfc08
191 [ToBTOpEHHE OCHOBHBIX MOHATHHA U METO/IOB
Kypca S5 kjacca, 0000IIeHHe 3HaHUN
[ToBTOpEHHE OCHOBHBIX TMOHSATHH W METOIOB bubnnoreka HOK
192 .
Kypca 5 k1acca, 00001IeHe 3HaHUI https://m.edsoo.ru/f2al feec
193 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB bubnnoreka HOK
Kypca 5 knacca, 06001ieHne 3HaHUIH https://m.edsoo.ru/f2a200a4
194 [ToBTOpEHNE OCHOBHBIX MOHATHA M METOJIOB
Kypca 5 kinacca, 000011eHne 3HaHui
195 [ToBTOpEHNE OCHOBHBIX MOHATHI W METOJIOB
Kypca 5 kiacca, 0000IIeHne 3HaHU!
196 [ToBTOpEHHE OCHOBHBIX MOHSATUI U METOIOB
Kypca 5 kiacca, 0000IIeHre 3HAHUN
197 IToBTOpEHNE OCHOBHBIX MOHATHI W METOJIOB
Kypca 5 kinacca, 000011eHne 3HaHuH
198 [ToBTOpEeHHE OCHOBHBIX MOHSATUI U METOIOB
Kypca 5 kiacca, 0000IIeHHe 3HAHUN
199 [ToBTOpEHHE OCHOBHBIX MOHATHA W METOJIOB
Kypca 5 kiacca, 000011eHne 3HaHuH
200 [ToBTOpEHNE OCHOBHBIX TMOHSATHUN U METOIOB
Kypca 5 kiacca, 0000IIeHre 3HAHUN
201 Hrorosas auarHoctudeckas padbora
202 [ToBTOpEHHE OCHOBHBIX IMOHATHA U METOJIOB bubnnoreka HOK
Kypca 5 K1acca, 00001IeHre 3HaHUI https://m.edsoo.ru/f2a201{8
203 [IoBTOpEHUE OCHOBHBIX IOHATHU U METOJOB bubnuoteka HOK

Kypca 5 kiacca, 00001IeHe 3HaHU]

https://m.edsoo.ru/f2a20388
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204

[IoBTOpEHHE OCHOBHBIX NOHATHI U METOAOB
Kypca 5 kiacca, 000011eHne 3HaHu!

bubnuoreka HOK
https://m.edsoo.ru/f2a2069¢

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

204
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6 KIIACC

KoangecTBo 4acoB JlaTta
No i/ | Tena vooxa K I 3VYCHMH DJIeKTPOHHbBIE uudpoBbIe
B yp Bcero OHTPOJILH PaKTHIECK y oOpa3oBaTe/ibHbIe pecypchbl
ble pa0doThl | e padoThI s
ApudmeTnueckue NeNCTBHS bubnmnorexa LOK
1 1
MHOT03HAYHBIMH HATyPalbHBIMU YHCIAMU https://m.edsoo.ru/f2a208ec
) Apudmernueckue nercTBUs 1 bubnuoreka LHOK
MHOTO3HAYHBIMM HATYPaJIbHBIMU YUCIIAMU https://m.edsoo.ru/f2a20aea
3 Apudmernueckue NercTBUs 1 bubnuoreka HOK
MHOTO3HAYHBIMM HATYPaJIbHBIMU YHCIIAMU https://m.edsoo.ru/f2a2140e
4 Apudmernueckue JEHCTBUS 1 bubnuoteka LHOK
MHOT'0O3HAaYHBIMM HATypPaJbHBIMH YHUCJIAMU https://m.edsoo.ru/f2a21580
Apudmerndeckue nefCcTBHSA bubmmorexa LIOK
5 1
MHOT'O3HAYHBIMU HaTypPaAJIbHBIMU YU CIIAMU https://m.edsoo.ru/f2a216de
6 Apudmernueckue JENCTBUSA 1 bubnuoreka HOK
MHOTO3HAYHBIMH HaTypAJIbHBIMHU YU CIIAMU https://m.edsoo.ru/f2a2180a
7 UucnoBele BBIpAaXEHHUsI, NOPSAOK IEHCTBUM, 1 bubauoreka LHOK
MCTIONIE30BaHUE CKOOOK https://m.edsoo.ru/f2a20c48
3 UucnoBble BBIpAXEHHUS, NOPSAOK JEHCTBUH, 1 Bubnuoreka 1HOK
HCIIOJIb30BaHKE CKOOOK https://m.edsoo.ru/f2a20d6a
9 UucnoBble BBIpaXEHUS, TOPSAOK JEHCTBUH, 1
UCIIOJIb30BaHUE CKOOOK
10 UucnoBele BBIpAaXEHHUsI, NOPSAOK IEHCTBUH, |
HCIIOJIb30BaHUE CKOOOK
1 UucnoBble BbIpaXEHUs, MOPSAOK JEHCTBUH, 1
UCIIOJIb30BaHUE CKOOOK
12 0 1 bubnmnoreka HOK
KpYTJI€HHE HATypaJIbHbIX YUCell
by i https://m.edsoo.ru/f2a21274
13 OxpyrieHne HaTypaJIbHbBIX YUCEI |
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14 OxpyrieHue HaTypaJbHbIX YUCEll
s I[gnmuenn U KpaTHBIC YHUCIIA; HaI/I60JIB6LHI/II/I Bubimorexa 10K
o0mui JenuTeNh W HaWMEHbIIee oOIIee
A B https://m.edsoo.ru/f2a22a3e
KpaTHOE ¢
y I[gnmvenn U KpaTHBIC YHUCIIA; HaI/I60J'II)6HII/II/I BubimoTeka ITOK
o0l JmenuTens W HauUMEHbIee ooIiee
A H https://m.edsoo.ru/f2a22b9¢
KpaTHO® ¢
, I[gnm“enn U KpaTHBIC YHUCIIA; HaI/I60JII%IHI/II/I Buimorexa 10K
o0mui JenuTeNh W HaWMEHbIee oOIIee
A B https://m.edsoo.ru/f2a2340c
KpaTHO® ¢
Henutenn W KpaTHBIE 4HCIA; HAUOOBIITHI
18 o0mui JeTUTeNh W HaWMEHbIEee oOIIee
KpaTHO®
Henutenun u KpaTHBIE 4HCIA; HAUOOIBIITNI
19 o0mui JenuTeNh W HaWMEHbIee oOIee
KpaTHOE
Jenutenn W KpaTHBIE 4HCIA; HAHUOOJIBITHI
20 o0mui JIeIUTeNIh W HaWMEHbIEee oOIIee
KpaTHOE
21 I bubnauoreka IHOK
€JIMMOCTh CYMMBI U TIPOU3BEICHUS
Y P s https://m.edsoo.ru/f2a22d2c
2 I bubnmnoreka LHOK
€IIMMOCTHh CYMMBI U TIPOU3BEICHUS
v P A https://m.edsoo.ru/f2a23254
23 Jlenenue ¢ ocTaTKOM
24 i bubnmoreka [HOK
€JICHHE C OCTATKOM
https://m.edsoo.ru/f2a24104
)5 p bubnauoreka IHOK
€IICHNE TEKCTOBBIX 3a/1a4
8 https://m.edsoo.ru/f2a21e¢90
26 p bubnmnoreka LHOK
€IICHNEe TEKCTOBBIX 3a/1a4
A https://m.edsoo.ru/f2a2226¢
bubnroreka LHOK
27 Penrenue TekCcTOBEIX 3a1a4

https://m.edsoo.ru/f2a22412
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bubnmroreka LHOK

28 PetnieHie TeKCTORRIX 3a7at https://m.edsoo.ru/f2a226e2
29 Penrenue TekCcTOBEIX 3a1a4 bubmmorexa HOK
https://m.edsoo.ru/f2a228a4
30 Kontponbnas padota mo teme "HaTtypanbHbie bubnuoreka HOK
qucia" https://m.edsoo.ru/f2a242a8
31 [leprieHauKyISIpHBIE TTPSIMbIEC bubmrorexa HOK
https://m.edsoo.ru/f2a24442
32 [lepienauKyIsIpHBIE TIPSIMbIE bubmorexa LOK
https://m.edsoo.ru/f2a24596
33 ITapaienpHble npsMbIe bubmmorexa LOK
https://m.edsoo.ru/f2a248d4
34 [TapannensHble npsMble bubamorexa HOK
https://m.edsoo.ru/f2a24a32
Js | e ety s oy o o o
ceTKe ’ https://m.edsoo.ru/f2a24776
Paccrosinre Mexay AByMsI TOUKaMH, OT TOYKH
36 JI0 MPSIMOM, JAJIMHA MapuIpyTa Ha KBaJpaTHON
CeTKe
| e ety s o o e o
ceTKe ’ https://m.edsoo.ru/f2a24eb0
33 OObIKHOBEHHas1 JIpoOb, OCHOBHOE CBOWMCTBO bubnuoreka LHOK
1po6u, cokparienue apooeit https://m.edsoo.ru/f2a261fc
39 OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO bubnmoreka LHOK
Ipo6H, COKpaleHre pobeit https://m.edsoo.ru/f2a26670
40 OObIKHOBEHHAs JAPOOb, OCHOBHOE CBOMCTBO bubnunoreka LHOK
Ipo6H, COKpaleHue pobeit https://m.edsoo.ru/f2a26936
41 OObIKHOBEHHast ApoOb, OCHOBHOE CBOMCTBO bubnuoreka HOK

Jpo0u, COKpaIieHue apooei

https://m.edsoo.ru/f2a26ab2
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bubnmroreka LHOK

42 CpaBHeHUE H yIOpI0YMBaHUE APOOEit https:/m.edsoo.ru/f2a272 le
43 C Seii bubnmoreka LHOK
PABHEHHE H YHOPAAOTHBATIE APODEH https://m.edsoo.ru/f2a2749¢
44 C Seii bubnuoTeka HOK
PABTICHHE 1 YHOPIOTHBATIE Apobet https://m.edsoo.ru/f2a275ac
45 Hecaruunbpie npoOu UM MeTpUyecKas cUCTeMa bubnuoreka HOK
Mep https://m.edsoo.ru/f2a2638c
46 JecsaTuuHble ApoOM M METpUYecKasl CUcTeMa
Mep
47 Apudmernueckue JEHCTBUS c bubnuoteka LHOK
OOBIKHOBEHHBIMU U JECATUUHBIMU APOOSIMHU https://m.edsoo.ru/f2a276c4
48 Apudmernueckne JeUCTBUS c bubnuoreka [HOK
OOBIKHOBEHHBIMH U JICCATHYHBIME IPOOAMHU https://m.edsoo.ru/f2a277dc
49 Apudmernueckue JEUCTBUSA c bubnuoreka HOK
OOBIKHOBEHHBIMH U JECATUYHBIMH APOOSIMHU https://m.edsoo.ru/f2a27d40
50 Apudmernueckue JEUCTBUS c bubnmnoreka HOK
OOBIKHOBEHHBIMH U JECATUYHBIMH IPOOSIMHU https://m.edsoo.ru/f2a27ecb
51 Apudmernueckue JEUCTBUS c bubnuoreka HOK
OOBIKHOBEHHBIMHU U JIECATHIHBIME IPOOAMHU https://m.edsoo.ru/f2a27¢00
57 0 bubmmoreka LHOK
THOMIEHHe https://m.edsoo.ru/f2a282¢c2
53 OTtHoeHune
54 bubnuoreka HOK
JleeHie B AAHHOM OTHOIICHMH https://m.edsoo.ru/f2a28448
55 JleneHue B JaHHOM OTHOIIICHHH
56 M 6 bubnuoreka HOK
ACHITAD, TIPOTIOPHIA https://m.edsoo.ru/f2a28a7e
bubnuoTeka HOK
57 Macmta6, npomopius

https://m.edsoo.ru/f2a28¢22
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bubnmroreka LHOK

I1
58 OFPTHE HPOHCHTa https://m.edsoo.ru/f2a28d76
59 o & bOLCHTA bubnuoreka HOK
HATHE TT HT
pott https://m.edsoo.ru/f2a28efc
60 Breluncnenre mporieHTa OT BEJIMYHMHBI U Bubnuoreka 1HOK
BEJIMYMHEI 110 €€ IIPOLEHTY https://m.edsoo.ru/f2a29064
61 Belunciienre npoueHta OT  BEJIMYUHBL U bubnuoreka HOK
BEJIMYMHBI 110 €€ IIPOLEHTY https://m.edsoo.ru/f2a291e0
62 Bbruucienre mporieHTa OT BEJIMYHHBI U
BEJIMYHMHBI 110 €€ POIICHTY
63 Bbruucnenrie mporieHTa OT BEIHYMHBI U
BEJIMYUHBI 110 €€ IPOLEHTY
64 Perienne TEKCTOBBIX 3ajad, COJCPMKAIIUX bubnuoreka ILHOK
JpoOH M ITPOLIEHTHI https://m.edsoo.ru/f2a26512
65 Perienne TEKCTOBBIX 3ajad, COJCPKAIIUX bubnuoTeka LHOK
JpoOH M IIPOLIEHTHI https://m.edsoo.ru/f2a2818c
66 Pemenne TEKCTOBBIX 3adad, COJEPIKALIUX bubnunoreka LHOK
JpoOH U ITPOLIEHTHI https://m.edsoo.ru/f2a29546
67 Pemenre TEKCTOBBIX 3ajiad, COJICpPIKAIIAX bubnuoteka [HOK
JPOGOH ¥ MIPOLIEHTHI https://m.edsoo.ru/f2a29a46
bubnuoTeka HOK
K n "
68 OHTpOJIbHAs paboTa no teme "pobu https://m.edso0.ru/f2a29d34
69 [TpakTrueckas pabora mo teme "OTHOIICHHE bubnuoteka LHOK
JUTMHBI OKPY’KHOCTH K €€ quameTpy"” https://m.edsoo.ru/f2a29bea
70 OceBas ¢ e IlenTpanbHas ¢ e bubmrorexa HOK
Basi cuMMeTpus. LleHTpaapHas cuMMeTpHs
P P P https://m.edsoo.ru/f2a2509a
71 0 1L bubnuoreka HOK
ceBast cumMeTpus. LlenTpanbHas cumMeTpust https://m.edsoo.ru/f2a25428
bu6 OK
72 [TocTpoenrne cuMMETpUYHBIX HUTYD HOIHOTERA 1

https://m.edsoo.ru/f2a252ca
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bubnmroreka LHOK

73 [TocTpoeHne CUMMETPUYHBIX GUTYD https://m.edsoo.ru/f2a257fc
74 [Ipaktueckass pabora mo Teme "OceBas bubnuoreka LHOK
cummeTpus” https://m.edsoo.ru/f2a2598c
75 C bubnuoTeka HOK
VIMMETPIA B TIPOCTPancThe https://m.edsoo.ru/f2a25ae0
6 [Tpumenenne OykB Als 3anHcH EuGanorexa ITOK
MaTEMATHHCCX BHIPBRCHIH 1 https://m.edsoo.ru/f2a2b274
npeTI0KEeHHUH 1
77 bykBeHHBIE = BBIp@KEHUS W YHCIIOBBIC bubnuoreka ILHOK
TIOJICTAHOBKH https://m.edsoo.ru/f2a2b972
78 bykBeHHBIE paBEHCTBA, HaxOXICHUE bubnunoreka 1HOK
HEN3BECTHOTO KOMITOHEHTA https://m.edsoo.ru/f2a2bada
79 bykBeHHBIC PaBEHCTBA, HaXOXJICHHE bubmuoreka LIOK
HENU3BECTHOTO KOMIIOHEHTA https://m.edsoo.ru/f2a2bbe8
20 o bubnuoTeka HOK
OPMYIIR! https://m.edsoo.ru/f2a2bd14
’1 o bubnuoTeka HOK
OPNYIH https://m.edsoo.ru/f2a2be40
22 YeThIpEXYTOIbHIUK, MIPUMEPBI bubnnoreka [HOK
YETHIPEXYTONLHUKOB https://m.edsoo.ru/f2a2al9e
23 [IpsAMoOyrosbHUK, KBaapaT: CBOMCTBA CTOPOH, bubnunoreka LHOK
YIJIOB, IUArOHAJIEH https://m.edsoo.ru/f2a2a2{2
24 [IpssMOYTONBHUK, KBaJpaT: CBOHCTBAa CTOPOH,
YIJIOB, THArOHAJIECH
25 " B bubnuoTeka HOK
3MepeHHe YIII0B. BUIIbI TPEYTOJILHUKOB hitps://m.edsoo.ru/f2a2a75¢
26 " B bubnuoteka HOK
3MepeHHe YIIIOB. BUIIBI TPEYTOJILHUKOB hitps://m.edsoo.ru/f2a2ab94
bubnuoTeka HOK
87 [TepumeTp MHOrOyTOJIBHUKA

https://m.edsoo.ru/f2a29eb0
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88

[TepumeTp MHOTOYTOJIBHUKA

89 [Tnomans purypsr
90 [Tnomans hurypsr
91 dopmyitel nepumeTpa " TUTOTIAH
IpSMOYTOJIbHUKA
9 DopMyiibl [epuMeTpa u IJIOIIAAN
IpSMOYTOJIbHUKA
93 [TpubmkénHoe u3mMepeHue miomanu Guryp
94 [Tpaktuueckas pabora mo Tteme "[lnmomans bubmuoreka LIOK
kpyra" https://m.edsoo.ru/f2a2ae8¢
95 KonTponbHas padora no teme "Bripaxenus c
OykBaMu. OUTYPBI HA TIIOCKOCTH"
96 Lesbie mcna bubnuoTeka HOK
BIC Y1
5 5 https://m.edsoo.ru/f2a2bfbc
97 It bubnuoreka HOK
eJIple YHCIIa
https://m.edsoo.ru/f2a2c07a
08 Hesbre mca bubnmoreka HOK
https://m.edsoo.ru/f2a2cl7e
99 Mopuyib qHCIIa, reoMeTpuiecKas bubnmnorexa MOK
MHTEPIIPETALIUS MO IS https://m.edsoo.ru/f2a2c886
100 Monyns 4yycia, reomerpuyeckas bubnuoteka HOK
MHTEPIIPETAINs MOy https://m.edsoo.ru/f2a2ca3e
101 Monyns qyucna, reOMETpUYECKast bubnuoreka HOK
MHTEPIIPETALUS MOTYJIS https://m.edsoo.ru/f2a2cbab
102 Monynb qucia, reoMeTpuyecKkas
MHTEPIPETALUS MOTYJIIS
103 Monynb qucia, reoMeTpuyuecKas
MHTEpIpeTalus MOy
104 YuciioBble IPOMEKYTKU
105 ITonoxuTenbHbIE U OTPULIATEIIBHBIE YHCIIA
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106

ITonoxxuteabHEIC B OTpULATCIIBHBIC YUCIIa

107 CpaBHeHue MTOJIOXKUTCIIBHBIX u bubnuoreka IHOK
OTPHIIATENLHBIX YHCE https://m.edsoo.ru/f2a2ce30
108 CpaBHeHnue MOJIOKUTENBHBIX u bubnuoTeka LHOK
OTPHIATENBHBIX YHCENT https://m.edsoo.ru/f2a2cf48
109 CpaBHeHmne MTOJIOKUTEIIBHBIX "
OTPUIATENIbHBIX YHCEIT
110 CpaBHenue MOJIOKUTEIBHBIX u
OTPUIATEIIbHBIX YHCEIT
111 CpaBHeHMe MOJIOKUTENBHBIX u
OTPHIATENILHBIX YHCEIT
s Apudpmerndeckue JEUCTBHS c Bubmorexa 110K
MOJIOKUTETbHBIMU OTpHUIATEIILHBIMH
TP https://m.edsoo.ru/f2a2d830
YHCIIAMH *
s A(E)I/I(;bMe"l“eI/I‘IGCKI/Ie ,Z[GOI/ICTBI/IaSI . C Bu6moTeKa ITOK
MOJIOKUTETbHBIMU UIATeIbHBIMH
ThH https://m.edsoo.ru/f2a2d984
YHCIIAMH =
" Apudpmernueckue JEeUCTBHS c Bubmorexa 110K
MOJIOKUTETbHBIMU OTPHUIATEILHBIMH
TP https://m.edsoo.ru/f2a2dab0
YHCITaAMHU *
s Apudmernueckue JeNCTBUS c BubmoTeKa ITOK
MOJIOXKUTEIbHBIMU OTPHUIATEIILHBIMH
TP https://m.edsoo.ru/f2a2ddee
YHCIIAMH =
e Apudmernueckue JNEUCTBHUSA c BHGIHOTeKA LIOK
MOJIOKUTETbHBIMU OTPHUIATEILHBIMH
pHit https://m.edsoo.ru/f2a2defc
YHCIIaAMHU *
. Apudpmerndeckue JEUCTBHS c EuGamorexa IIOK
MOJIOKUTETBHBIMU OTpHUIATEIILHBIMH
TP https://m.edsoo.ru/f2a2e¢384
YHCIIAMM *
s Apudpmernueckue JEeUCTBHS c EuGamorexa 1IOK
MOJIOKUTETBHBIMA OTPHUIATEIILHBIMH
aeTAMI pHt https://m.edsoo.ru/f2a2e¢510
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o Apudmernueckue JecTBUS c BubmoTeKa 110K
MOJIOKUTEITHHBIMU OTPUIATEITLHBIMH
P https://m.edsoo.ru/f2a2e762
qrCIaMu *
20 Apudmernueckue necTBUS c BubmoTeKa 10K
MOJIOKUTETHHBIMHU OTPUIATETEHBIMU
P https://m.edsoo.ru/f2a2eb90
YHCJIaMU -
1 Apudmernueckue JeCTBUS c BubmoTeKa 110K
MOJIOKUTEIIbHBIMU OTPUIATEITLHBIMH
P https://m.edsoo.ru/f2a2ecf8
qrCIaMU *
1 Apudmernueckue JecTBUS c BubmoTeKa 10K
MOJIOKUTEIIbHBIMU OTPUIATEITLHBIMH
P https://m.edsoo.ru/f2a2eel0
qrCIaMu -
123 Apudmernueckue JENUCTBUSA c Bubmiorexa 1IOK
MOJIOKUTEIIbHBIMU OTPUIATECITLHBIMH
P https://m.edsoo.ru/f2a2248
qrCIaMU
Apudmernueckue JEUCTBUS c
124 HOJIOKUTEIbHLIMU OTpULATENBHBIMU
qrCIaMu
Apudmernueckue JENCTBUS c
125 MIOJIOKUTEIIbHBIMU OTpULIATEIbHBIMU
qHCIaMU
Apudmernueckue JeCTBUS c
126 IIOJIOKHUTEIIbHBIMA OTPULIATEIILHBIMU
qrCIaMU
Apudmernueckue NeNCTBUS c
127 MOJIOKUTEIIbHBIMU OTpUIIATETBLHBIMU
qHCIIaMU
Apudmernueckue JENUCTBUSA c
128 IIOJIOKUTEIIbHBIMU OTpULIATEIbHBIMU
qrCIaMU
Apudmernueckue NercTBUS c
129 MOJIOKUTENbHBIMU OTPULIATETILHBIMU
YUCJIAMHU
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Apudmernueckue JEUCTBUS c

130 MOJIO)KUTENBHBIMU M OTPULIATEIIbHBIMU
qrCIaMu
bubnmoreka LHOK
131 Pentenue TekCcTOBEIX 3ama4 https://m.edsoo.ru/f2a3035a
132 Pemenue texcro 3a1a bubamorera LOK
[IICHUE TEKCTOBBIX 3a/1a4
https://m.edsoo.ru/f2a304c2
bubnuoTeka HOK
133 Perrenue TeKCTOBBIX 33724 https://m.edsoo.ru/f2a305¢e4
134 Penrenuie TekCcTOBEIX 3a1a4 bubmorexa HOK
https://m.edsoo.ru/f2a30706
Konrponbnas pabora mo temam "BykBeHHBIE
135 BBIPAXKEHUS. [TonoxxuTenpHbIE u
OTpULIATEIbHbIE Yncia'
136 [IpsimoyronbHas cucTeMa KOOpAMHAT Ha bubnuoreka HOK
TUIOCKOCTH https://m.edsoo.ru/f2a30cab
137 KoopauHatel Toukn Ha TUIOCKOCTH, abciucca bubnuoteka HOK
¥ Op/IMHATA https://m.edsoo.ru/f2a311d8
138 Cronbuatble ¥ KPYrOBbIE JHarpaMMbl bubamorera oK
https://m.edsoo.ru/f2a3178c
139 [Ipaktrueckas pabora mo teme "l[loctpoeHune bubnuoteka LHOK
auarpamm” https://m.edsoo.ru/f2a318ae
Pemenne TEKCTOBBIX 3a/ad, COAEpIKAIIUX
140 JaHHBIC, TPEJCTABICHHBIC B TAONHMIIAX W Ha
Juarpammax
Pemenne TEKCTOBBIX 3a/iay, COAEpKAIIUX
141 JaHHBIC, MPEJCTABICHHBIC B TAa0NHMIIAX W Ha
Juarpammax
[IpsiMoyTONbHBIN  mapaiienenunen,  Kyo, Bubmiorexa 1IOK
142 npu3ma, IUpaMHuIa, KOHYC, UWIMHIpP, 1ap U .
cdhepa https://m.edsoo.ru/f2a319¢c6
143 [IpsMoyrobHBIA  Tapajienenunea,  Kyo, bubnuoTeka HOK
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npu3Ma, MUpaMuia, KOHYC, IWIHHID, IIap U
cthepa

https://m.edsoo.ru/f2a31afc

Bubnnoreka 1HOK

144 H300paxeHne MpoCcTPaHCTBEHHBIX (UTYP htps://m.edsoo.ru/f2a3206a
145 N300pakeHre NpoCTpaHCTBEHHBIX (UTYD
146 [Mpumepbl  pa3BEPTOK  MHOTOTPAHHHUKOB,
IJIMHJIPA ¥ KOHYCa
147 [TpakTrueckas pabora mo Teme "CosmaHue bubnuoteka IHOK
MojieNiel TPOCTPaHCTBEHHBIX PUTYp" https://m.edsoo.ru/f2a3252¢
148 [Tonsatne o00BEMa; eOUHMLBI HU3MEPEHHUs bubnuoreka HOK
00BEMa https://m.edsoo.ru/f2a321c8
149 OO0BEM TPSIMOYTOJILHOTO TMapasuIeIeNuIea, bubnuoteka HOK
Ky6a, hopMyIisl 00BEMa https://m.edsoo.ru/f2a3234e
OO0BEM MPAMOYTOJIBLHOTO TapalyIeeuIea,
150 -
Ky0a, popmyibl 06BEMa
[ToBTOpEHHE OCHOBHBIX MOHSATHM W METOIOB BubmnoTexa 1IOK
151 KypcoB 5 u 6 ximaccoB, 0000meHne u )
CHCTEMATH3AIIHS SHARTT https://m.edsoo.ru/f2a32818
[ToBTOpEHNE OCHOBHBIX MOHSATHW W METOIOB Bubmorexa 1IOK
152 KypcoB 5 u 6 KimaccoB, o0000meHne u )
CUCTCMATHIAINS HARM https://m.edsoo.ru/f2a32a9¢
[loBTOpEHNE OCHOBHBIX MOHATHA U METOJOB Bubmorexa 1[OK
153 KypcoB 5 u 6 xmaccoB, 0000meHne u )
CHCTEMATH3AIIHS SHARMT https://m.edsoo.ru/f2a32bd2
[ToBTOpEHNE OCHOBHBIX MOHATUA W METOIOB Bubmorexa 1IOK
154 KypcoB 5 u 6 KiaccoB, 0000meHue u .
CHCTEMATH3AIHSL SHANTT https://m.edsoo.ru/f2a3312¢
[ToBTOpEHNE OCHOBHBIX IMOHATHUH W METOIOB Buimorexa 10K
155 KypcoB 5 u 6 ximaccoB, 0000meHne u )
CHCTEMATH3ALIA SHARMT https://m.edsoo.ru/f2a33352
156 [ToBTOpEHNE OCHOBHBIX MOHSATUN W METOIOB bubnuoteka HOK

KypcoB 5 u 6 KiaccoB, 0000meHne u

https://m.edsoo.ru/f2a33596
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CHUCTCMAaTHU3al sl 3HAHUMN

[ToBTOpEHHE OCHOBHBIX MOHSATUM W METOIOB

bubnmnoreka LHOK

157 KypcoB 5 W 6 KiaccoB, 0000IIeHHE U
yP N B https://m.edsoo.ru/f2a33780
cucreMaru3anuvsa 3HaHUN *
158 HOBTOpeHSI/IC OCIéOBHBIX HOHHTI/Ié/I 6I/I METOAO0OB BI/I6HI/IOTCK3 HOK
KYypCOB u Kj1accoB, 000 CHHUC U
yp N B https://m.edsoo.ru/f2a338b6
CUCTEMAaTHU3alus 3HAaHUU -
159 HOBTOpeHSI/Ie OCIéOBHBIX HOH?ITI/Ié/IGI/I METOAOB BI/I6HI/IOTGK8. HOK
KYypCOB u Kj1acCcoB, 000 CHUC U
yp . B https://m.edsoo.ru/f2a339ce
CUCTEMaTHu3anus 3HaHNU *
160 HOBTOpeHSI/IC OCIéOBHLIX HOHHTHgI6I/I MCETOA0OB BI/I6J'II/IOT€K3 L[OK
KYypCOB u KjacCcoB, 000 CHHUC U
yP N B https://m.edsoo.ru/f2a33ad2
CUcreMaTui3anus 3HaHuunu
161 HOBTOpCHSI/Ie OCIéOBHLIX HOHSITI/IgI6I/I METOA0OB BI/I6HI/IOTCK3. HOK
KYypCOB u Kj1acCcoB, 000 CHUC U
yp . B https://m.edsoo.ru/f2a33bd6
CUCTEMAaTHU3alsd 3HAaHUU *
162 HOBTOpeHSI/Ie OCIéOBHLIX HOHHTHgI6I/I METOA0B BI/I6J'II/IOTeKa HOK
KYypCOB u Kj1acCoB, 000 CHHUC U
yp N B https://m.edsoo.ru/f2a33{46
cCUcreMaTui3anusa 3HaHUnu *
163 HOBTOpeHSI/IC OCIéOBHBIX HOHHTI/Ié/I6I/I METOA0OB BI/I6HI/IOT€K3 HOK
KYypCOB u Kj1accoB, 000 CHHUC U
yP N B https://m.edsoo.ru/f2a340b8
CUCTEMaTu3anus 3HaHNUU *
164 HOBTOpeHSI/Ie OCI—éOBHBIX HOHHTI/IgI 6I/I METOA0B BI/I6HI/IOTGK8. HOK
KYypCOB u Kj1aCcCoB, 000 CHHUC U
yp N B https://m.edsoo.ru/f2a3420c
cucreMaTmulanus 3HaHUUu =*
165 HOBTOpeHSI/IC OCIéOBHLIX HOHHTHgI6I/I MCETOA0OB BI/I6JII/IOT€Ka HOK
KYypCOB u KjacCcoB, 000 CHUC U
yP N B https://m.edsoo.ru/f2a3432¢
CUcreMaTui3anus 3HaHNuunu *
166 HOBTOPCHSI/IC OCI—éOBHBIX HOHSITI/IgI 6I/I MCETOA0B BI/I6HI/IOTCK3. HOK
K COB n Kj1aCcCoB, 000 CHHUC WU
yp N B https://m.edsoo.ru/f2a34478
cUucreMaTtulanusa 3HaHUu =*
167 HToroBast KOHTpOJIbHAs paboTa
168 [loBTOpEHNE OCHOBHBIX MOHATUA U METOOB bubnuoreka HOK
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KypcoB 5 u 6 KimaccoB, o00o00meHue u
CHUCTeMaTU3alvs 3HAHUI

https://m.edsoo.ru/f2a3482¢

[ToBTOpEHNHE OCHOBHBIX NOHATHW U METOIOB

bubmmoreka LHOK

169 5 6 000 1
Kypeos " (1AccoB,  ODODIIEHHE 1 https://m.edsoo.ru/f2a34950
cUCTEMAaTH3aIusg 3HAHUI +
[ToBTOpEHNE OCHOBHBIX MOHSATHM W METOIOB BubimoTeka 1IOK
170 KypcoB 5 u 6 KiaccoB, 0000meHue u 1

cUCTEMAaTHU3aUA 3HAHUU

https://m.edsoo.ru/f2a34d2e

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170
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TEMATHUYECKOE IINTAHUPOBAHHUE

5 KJIACC
HaumenoBauue pasnena KomnuectBO OCHOBHOE OcHOBHBIC BUABI ACATCIIBHOCTH 06yqa}oumx0ﬂ
(Temnl) Kypca 4acoB coaepKaHue
Harypanbnsie yucia. 43 Yurarh, 3alIUCHIBATH, CPABHUBATH HATYpaJIbHBIC YUCIIA;
JIeHCTBHS ¢ HATYPaIbHBIMH JlecsTuuHast CHCTEMa | mpeasiaraTh H 00CYKIaTh CIOCOOBI YITOPSIOYNBAHMS YUCET.
yrcJIaMu cuncieHus. Psan

N300paxkaTh KOOPAUHATHYIO MPSMYIO, 0TMEYATh YKCIIa TOUKAMU
HATypaJbHbIX YUCEIL.

_ Ha KOOPJIMHATHOW MPSIMOM, HAXOAUTH KOOPJAUHATHI TOUKH.
HarypanbHnbii ps.

HccaenoBath cBolicTBAa HATYypadbHOTO psia, yucen 0 u 1 npu

Huco 0.
Hatypasbibie uncia na| C1OKCHHA M yMHOXKCHUH.
KOOPIMHATHOM HNcnonb30BaTh NPaBUJIO OKPYTIICHUS HATYPABHBIX YHACEII.
npsimoil. CpaBHEHHE, BeinoHATHL apupMeTnyecKue 1eMCTBUA C HATYPAIbHBIMU
OKpPYTJICHHC YUCJIAMH, BBIYUCIAATH 3HAYCHUS YMCIIOBBIX BBIPAXKEHUN CO
HaTyPaJIbHBIX HUCCIL. | cxoOkaMu u 6e3 CKOOOK.
Apudmernueckue

. 3anucbIBATH NPOU3BEICHUE B BUJIE CTEIICHU, YUTATH CTEIICHU,
NEUCTBUS C

HCNO0JIb30BATh TEPMUHOJIOTUI0 (OCHOBaHUE, TTOKA3aTeNhb),

HATypaJIbHBIMU

yncaamu. CBOMCTBA BBIYHCJIATH 3HAUYEHUSA CTereHe. BhImoJHATH NPUKUAKY U

HyJISL Y CrokeHuy 1 | OUEHKY 3HAYCHHH YHCTIOBBIX BRIPDOKCHUH, MPeAIaraTh u
YMHOKEHHMH, CBOWCTBa | MPUMEHATH NMPUEMBI MPOBEPKH BHIYMCIICHUH.

CAMHULBI IIPH HUcnonb3oBaTh NpH BBLIYMCICHUAX IIEPEMECTUTEIIBHOE U
YMHOXCHHH. COYCTATCIILHOC CBOMCTBA CJIIOKCHUS u YMHOXCHUS,
pacrpeneuTeIbHOe CBOMCTBO YMHOXKEHHUS; (pOpMYIHPOBATH




[IepemecTuTenbHOE
Y COYETATEIIbHOE
CBOMCTBA CJIOKEHUS
Y YMHOXKEHUS,
pacnpeaeuTenbHOe
CBOMCTBO
YMHOKEHUS.
Jlenurenu u KpaTHbIe
YUCIIa, Pa3IoKEeHUE
4yyclia Ha
MHOKHTENH.
Jlenenue c
ocratkoM. IIpocTeie
Y COCTABHBIC YHCIIA.
IIpusHaku
JICTUMOCTH Ha 2, 5,
10, 3, 9.

Crenens ¢

HaTypaJbHbI

M

MOKA3aTeNEM.

Yucoseie

BBIPAKCHUS,

MOPS0K

JICUCTBUMH.

Pemenue

TEKCTOBBIX

3a7a4 Ha BCE

apupmeTrie

CKHE

U IPUMEHATH MPaBUJIAa TPeoOpa30BaHUS YUCIOBBIX BBIPAKEHUI
Ha OCHOBE CBOMCTB apupMeTHiecKkux aercreuii. McejienoBaThb
YHCJIOBbIC 3aKOHOMEPHOCTH, BBIIBUTATh U 000CHOBBIBATH
TUIOTE3bl, POPMYJIMPOBATH 00001IEHNSI M BBIBO/BI 110
pe3ysbTaTaM MPOBEIEHHOTO UCCieA0oBaHNs. @OPMYJIUPOBATH
onpeaeeHusl ICIUTENS U KpaTHOTO, HA3BIBATD JCIUTEIN U
KpaTHBIE YUCJIa; PACMO3HABATDH IIPOCTHIC M COCTABHBIC YUCIIA;
(opMyJIUPOBATH U MPUMEHATH MPU3HAKM JICTUMOCTH Ha 2, 3,
5,9, 10; npuMeHATH AJITOPUTM PA3JIOKEHUS YUCIIA HA TTPOCTHIE
MHOXXUTEIIH; HAXOJAUTh OCTATKH OT ACICHUS M HEIIOJIHOS
YaCTHOE.

Pacno3HaBaTh NCTUHHBIC U JTOKHBIC BRICKA3bIBAaHUS O
HaTypaJIbHBIX YUCJIaX, IPUBOAUTH NMPUMEPBI U KOHTPIIPUMEPHI,
CTPOUTH BbICKA3bIBAHMS U OTPUIIAHUS BHICKA3bIBAHUN O
CBONMCTBaxX HaTypaJbHbIX uyncen. Konerpyuposarb
MaTeMaTH4YeCKHe MPeIJI0KEHUs C ITOMOILBIO CBA30K «W»,
«UIIN», «ECIIH..., TO...». Pelarb TeKCTOBBIC 3a/1a41
apu(pMETUYECKUM CIIOCOOOM, MCIOJIB30BATH 3aBUCUMOCTH
MEXy BEIUYMHAMHU (CKOPOCTh, BpEMsl, pACCTOSIHUE; LICHA,
KOJIMYECTBO, CTOUMOCTbD U JIp.): AHAJTU3UPOBATH U
OCMBICJIUBATH TEKCT 3a/1a4u, nepedopMyTupoBaTh yCIOBUE,
U3BJIEKATb HEOOXOUMBbIE JaHHbIE, yCTAHABJIUBATH
3aBUCUMOCTH MEXK]ly BEJIMYMHAMH, CTPOUTH JIOTHUECKYIO
LETIOYKY PACCyX IACHHUIM.

MoaeanpoBaTh X0 PEIISHUS 3a/1a4U C TTOMOIIBIO PUCYHKA,
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JICHCTBUS,
Ha IBUKCHHE
u

MOKYIIKH

CXEMBI, TAOJIHIIBL.

IIpuBoaUTH, Pa30MpaTh, OEHUBATDH PA3IMYHBIC PEIICHUS,
3aIACH PEIICHUH TEKCTOBBIX 3a/1a4.

KpuTnuyecku oueHMBATh IIOJyYEHHBINH pE3ynbTar,
OCYILIECTBJIAITh CAaMOKOHTPOJIb, TPOBEPSISI OTBET Ha
COOTBETCTBHEC YCJIOBHUIO, HAXOAUTH OIIHOKH.

PemaTh 3a1a4u ¢ TOMOIIBIO Tepedopa BCEX BO3ZMOMKHBIX
BapUAHTOB.

3HAKOMUTBHCS € HCTOPHEH pa3BUTHUS apUPMETUKH

Harnsgnas reomerpus.

JIMHUU HA TJIOCKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
N3mepenune 1inHbI
OTpEe3Ka,
METPUUECKUE
CJIMHULIBI
U3MEPEHUS JTTUHBI.

OKpy»XHOCTb U KpPYT.

IIpakTrueckas
pabota
«ITocTpoenue
y3opa u3

Pacno3HaBaTh Ha yepTe)Kax, pUCYHKAX, ONUCHIBATD, UCIIOJIb3Ys
TEPMHUHOJIOTHIO, 1 H300PaKaTh C IOMOUIBIO YEPTEKHBIX
WHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, JIy4, YTOJ, JOMAaHYIo,
OKPY’KHOCTBb.

Pacno3HaBaTh, NPUBOAUTH NPHUMeEPbI OOBEKTOB PEAIHLHOTO
MUpa, UMEUX (POpMYy H3YUYEHHBIX (QUTYp, OHEHMBATh HX
JIMHENHBIE Pa3MeEpHI.

Hcnoab3oBaTh JIMHEWKY U TPAHCIOPTUP KAK MHCTPYMEHTHI
JUISI IOCTPOCHHUSI U U3MEPEHMS: H3MEPATH UIMHY OTPE3Ka,
BEJIMYMHY yTIJIa; CTPOMTH OTPE30K 3alaHHOM JJIUHBI, YOI,
3aJIaHHOM BEJIMYMHBL;, OTKJIAABIBATH [IUPKYJIEM PaBHBIC

OTPE3KH, CTPOUTH OKPY>KHOCTb 33JJaHHOTO paguyca.
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OKPY>KHOCTEI.
Yromn. [Tpsimoi,
OCTPBIM, TYyIOH U
Pa3BEPHYTHIN YIJIBI.
N3mepenue yrios.

H300paxarh KOHPUTYpALIUK TEOMETPUUYECKUX QUTYD U3
OTPE3KOB, OKPYKHOCTEN, NX YACTEW HA HEJJTMHOBAHHOU U
KJIeT4aToi Oymare; nmpeasaratb, ONUCHIBATh U 00CYKIATh
CIOCO0BI, AJITOPUTMBbI TOCTPOCHHS.

Pacno3HaBaTh U M300paxkaTh Ha HEJIMHOBAHHOM U

IIpakTnueckas
pabora
«IlocTpoenue

YIJIOB»

KJIeT4aTor Oymare mpsIMO, OCTpPBIN, TYHOW, Pa3BEPHYTHIM YTIIbI;
CPaBHUBATH YTJIbI.

BbI4uCcasITh JUIMHBI OTPE3KOB, JOMaHBIX.

IloHMMAaTh U MCMOJIb30BATH NPU PellieHUN 3a1a4
3aBHCHMMOCTH MEXy €IMHUIAMUA METPUUECKON CUCTEMBI MED;
3HAKOMMTBLCH C HEMETPUUYECKUMU CUCTEMaMU MEpP; BbIPAXKATH
JUIMHY B pa3U4HbIX eIuHUIaX u3Mepenus. UccaenqoBarb
burypsl 1 KOHQUTYpaIH, UCTIONB3YS HU(POBBIE PECYPChI

OOGBIKHOBEHHBIE IPOOH

48

JpoOs. [IpaBuibHBIC
Y HETIpaBUIIbHBIE
npobu. OCHOBHOE
CBOMCTBO IpOOH.
CpaBHeHue pobeii.
CnoxeHnue u
BBEIYMTAHHE
OOBIKHOBEHHBIX
npobeii. CmernanHas
IpoOb. YMHOXKEHNE
U JIeJICHHE
OOBIKHOBEHHBIX
npo0eit;

MopeaupoBaTthb B rpaduueckoii, npeaMeTHoOM popme, ¢
MTOMOIIEI0 KOMIIBIOTEPA TIOHSTHSI 1 CBOMCTBA, CBSI3aHHBIE C
0OBIKHOBEHHOM JTPOOBIO.

YuraTh UM 3aNMCHIBATh, CPABHUBATH OOBIKHOBEHHBIE APOOH,
npeaiaratb, OOOCHOBBIBATH M 00CY:KJAaTh  CHOCOOBI
YIOPSIOYUBAHUS APOOCH.

N306paxkath 0OBIKHOBEHHBIE IPOOU TOUKAMU Ha
KOOPAMHATHOM IPSMOM; HCIO0Jb30BATh KOOPAUHATHYIO

PSIMYIO JJI CpaBHEHUS TPoOeH.

@opMyIUPOBATH, 3ANIUCHIBATH C OMOIIbI) OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOU Ip0oOH; MCNOJIB30BATH OCHOBHOE
CBOMCTBO JApOOH ISl COKpAIIEHUS IPpoOei U MPUBEACHUS APOOH K
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B3aMMHOOOpaTHbIE
npobu. Pemrenne
TEKCTOBBIX 3aJad,

CoJIeprKalluX ApoOHu.

OCHOBHBIE

HOBOMY 3HAMEHATEIIO.
IIpeacraBiasiTh CMENIaHHYIO IpO0Ob B BUAE HENPABUIBHON U
BBIJICJIATH LIETYI0 YaCTh YMCIa U3 HETIPaBUIIBHOM 1po0u.
BoinosHATs apudMeTndecKre 1ecCTBUS C
OOBIKHOBEHHBIMU APOOSIMU; MPUMEHATH CBOHCTBA

3a/1a4uu Ha JIPpOOH.
[Ipumenenue OykB
IUISL 3aTTUCH
MaTeMaTUYECKUX
BBIPAKECHUU U
[IPEII0KEHUN

apu(METHICCKUX JEeHCTBUHN IS pallMOHAIU3AIIUHA BBIYMCIICHUM.
BbINOJHATS NPUKUAKY W OLEHKY pe3yJibTaTa BBIYMCICHHUM;
npeaiaraTb M NPUMEHATHh NMPUEMBbI NMPOBEPKHU BHIYMCIICHUI.
IIpoBoauTh McCEI0BAHUSI CBOWCTB Jpo0Oei, omupasch Ha
YUCJIOBBIE AKCHEPUMEHTHI (B TOM 4YHCJIE€ C TOMOIIBIO
KOMITbIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIC BBICKA3BIBAaHUS O JAPOOSX,
NMPUBOJAUTH PUMeEPbI ¥ KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPUILIAHUS BHICKA3bIBAHU.

Pemathb TEKCTOBBIC 3aJ]a4H, COJICpIKaIIe TPOOHbBIC JaHHbIE, U
3a7a4y Ha HaXO0XKJICHHUE YaCTH 1ISJIOTO M IISJIOTO M0 €ro YacTH;
BbISIBJISITh MX CXOJICTBA M Pa3/In4u.

MoaeanpoBaTrh X0/ PEUICHHS 33/1a4M C TIOMOIIBIO PUCYHKA,
CXEMBI, TAOJIHIIBI.

IIpuBoauTh, pa3éupaTh, OEHNBATHL PA3JTUYHBIC PEIICHHUS,
3aIlMCH PEIICHU TEKCTOBBIX 3a]1a4.

Kpurnyecku oueHUBaTh MOJIYYCHHBIN PE3YIIbTAT,
OCYIIECTBIISITh CAMOKOHTPOJIb, ITPOBEPSISA OTBET Ha

COOTBETCTBHE YCIIOBHIO, HAXOAUTh OIIHOKH.

3HAKOMUTBHCS € UCTOPHEH pa3BUTHUS apUPMETUKU
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Harnsannas reometpusi. 10 MHOIrOyroJIbHUKH. OnuceiBaTh, HCNOJIb3YS TEPMUHOJIOTHIO, H300PaKATL C
MHOrOyroabHUKH YeThIpEXYTOIbHUK, IIOMOILBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKHU,
[IPSAMOYTOJIHUK, MOJIEIUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.
KBaJipar. IIpuBoauTH NpUMeEpPHI OOBLEKTOB PEATHHOTO MUPA, UMEIOIINX
[TpakTrueckas dbopMy MHOTOYTOJBHHKA, TIPSIMOYTOJIbHHUKA, KBaApaTa,
pabora TPEYTrOJIbHUKA, OLlEHUBATh UX JIMHEHUHBIE pa3Mepbl. BEIYMCIATD:
«ITocTpoenue IIEPUMETP TPEYTOJIbHUKA, IPAMOYTOJIbHUKA, MHOTOYTI'OJIbHUKA,
IIPAMOYTOJIbHHUKA IJIOIIAb MPSIMOYTOJIbHUKA, KBagpaTa. U300paxaTh

C 3aJJaHHBIMH
CTOPOHAaMH Ha
HEJIMHOBAHHOM
Oymare.
TpeyroyibHUK.
IInomanes n
IEPUMETP
PSMOYTOJIbHUKA
5
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSAMOYTOJIBbHHUKOB,
CJIMHULIBI
U3MEPEHUS
TUTOIIA/IH.
ITepumerp
MHOTOYTOJIbHUKA

OCTPOYTOJIbHBIE, TPAMOYTOJBHBIE U TYTIOYTOJIbHBIE
TPEYTOJIbHUKMU.

CTponTh Ha HETMHOBAaHHOM M KileTYaTO Oymare KBajpar u
MPSIMOYTOJIBHUK C 33IaHHBIMU JJIMHAMU CTOPOH.

HccaenoBarh CBOMCTBA IIPSIMOYTOJIbHUKA, KBAIpaTa IMYyTEM
HKCIIEPUMEHTA, HAOIIOICHUSI, U3MEPEHUS, MOJICTUPOBAHNUS;
CPaBHUBATh CBOMCTBA KBaJpaTa U MPSIMOYTOJIbHUKA.
KoncTpynpoBarh MaTeMaTH4ecKUe NMPEII0KEHU C
MTOMOIIIBIO CBSI30K «HEKOTOPBINY, «11000i1». Pacmo3naBarth
VCTUHHBIE U JIOKHBIEC BBICKA3bIBAHUS O MHOTOYTOJIbHUKAX,
NPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHL.

HccaenoBars 3aBHCHMOCTD IUIOMIAJAN KBaApaTa OT JJIMHBI €r0
CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAIPATHOW CETKU ISl TIOCTPOCHHUS
¢buryp; pa3douBaTh IPSIMOYTOJLHUK HA KBAJPATHI, TPEYTOJIbHUKH;
COCTABJIATH (PUTYPHI U3 KBAJIPATOB U MPSMOYTOJILHUKOB U
HaxXOJUTh UX IJIOIA/b, Pa30UBaTh (UTYPHI HA IPSIMOYTOJIbHUKU
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Y KBaJpaThl U HAXOJUTh UX IUIOMIA/b.

Boipaxkars BeNIMYMHY IUIOIIAJAN B PA3JIWYHBIX €IUHUIIAX
W3MEPEHHUS METPUUYECKOW CHUCTEMBI MEpP, MOHMUMATh H
HCNOJb30BATh 3aBHCHUMOCTH MEXKIY METPUUYECCKUMHU
€IMHUIIAMH U3MEPEHUS TUTOIIAIH.

3HAKOMUTBCS ¢ MNpPUMepPaMU NPUMEHEHMs IUIOMATd |
NepUMETpa B TMPAKTUYCCKUX CHUTyalusx. PemiaTh 3agadym w3
peaslbHOM JKU3HH, NpeaAiaratb M 00CY:KIaThb pa3inyHbIe
CIOCOO0BI PEIICHUS 3a/1a4

JlecsTuunble 1poou

38

JlecsiTnuHas 3amuch
IpoOeH.

CpaBHeHue
JIECITUIHBIX
npob6eit. [leticTBus
C JCCATUYHBIMU
TPOOSMHU.
Okpyrienue
JNECATUIHBIX
TpoOer.

Pemenne TeKCTOBBIX
3a/1a4, CoJePIKaIInuX
npoOu. OCHOBHBIE
3a/1a4d Ha Ipoou

IIpeacraBiasith AecATUYHYIO APOoOb B BHUJAEC OOBIKHOBEHHOM,
YUTaTh H 3aNMCBHIBATH, CPABHUBATH JCCATHUYHBIC JpOOH,
npeaiaratb, OOOCHOBBIBATH M  00CYXKJAaTh CHOCOOBI
YIOPSTOYUBAHUS ACCITUIHBIX TPOOCH.

M300paxkarth necsaTuuHbIE APOOH TOUKAMU HA KOOPJIMHATHON
MIPSIMOM.

BbIABJISATH CXOACTBA W Pa3jMuMsl TMPaBWI apuPMETHISCKUX
JEUCTBUI C HATYpaJIbHBIMU YUCIAMU U JECATUYHBIMU IPOOSMU,
OOBSICHSTDH UX.

BoeinosiHATH apudMeTHUYECCKHUE IEHCTBUS C ACCATHUYHBIMU
Ipo0sSMU; BBINOJHATH NPUKUAKY M OLEHKY pe3yibTaTra
BBIUMCIICHHH.

I[IpumensaTs cBolicTBa apudMeTHUeCKUX IEHCTBUNA IS
palroOHaIN3ald BEIYMCIICHUM.

IIpuMeHATH NPABUIIO OKPYIJIEHHS JIECATUYHBIX JPOOEH.
IIpoBoauThH HCCAEA0BAHMS CBOWCTB JACCATUYHBIX JIPOOECH,
OMUPASICh HAa YUCJIOBBIE IKCIIEPUMEHTHI (B TOM UUCIIE C
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MTOMOIIEIO KOMIIBIOTEPA), BBIIBUTaTh THNOTE3bI U PUBOIUTH
UX 000CHOBAHMUS.

Pacno3naBaTh UCTUHHBIE U JIOKHBIC BHICKA3bIBAHUSL O IPOOSX,
NPUBOIANTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3BIBAHMS U OTPUIIAHUS BHICKA3bIBAHUH.

Pemath TEeKCTOBBIE 337a4H, COAEpKAIINE JPOOHbIE TaHHbIE, U Ha
HAaXO0KJICHUE YACTH LIEJOT0 U LEIOT0 O €T0 YaCTH; BBIABJIATH UX
CXO/ACTBA M Pa3IHYM.

MogaeaupoBatb XOJ pELICHUS 3aJa4d C MOMOILIBI PUCYHKA,
cxembl, Tabnunel. IlpuBoguTh, pa3dmparb, OLEHMBATH
pa3IMYHBIE PELICHUS, 3allMCU PEIIEHWH TEKCTOBBIX 3a/1ad.
OnepupoBathb JpOOHBIMU YHUCIAMU B PEAIbHBIX KU3HEHHBIX
CUTyalUsX.

Kputnveckn oneHMBaTh MOJYYEHHBIN pEe3yIbTarT,
OCYLLIECTBJIATH CAMOKOHTPOJIb, IIPOBEPSS OTBET HA

COOTBETCTBHE YCIOBUIO, HAXOUThH OIIHOKH.

3HAKOMUTBHCS € HCTOPHEH pa3BUTUS apUPMETUKH
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Harnsannas reometpusi.
Tena u purypst
B IIPOCTPAHCTBE

MHOrorpaHHUKHU.
N300paxxenue
MHOTI'OTPaHHUKOB.
Monenn
IIPOCTPAHCTBEHHBIX
Tell.
IIpssmoyTOnbHBIN
IapajuielIeIuIes,
Ky0. Pa3zBépTku
Ky0a u
napaJuIesIenuIe1a.
[IpakTrueckas
pabora «Pa3BépTka
Ky6a». O0bEM Ky0Oa,

Pacno3naBaTh Ha YepTe:Kax, pUCYHKAX, B OKPYKAIOIIeM MHPe
MPSIMOYTOJIbHBIN TapaJijIeNienuIe ], Ky0, MHOTOTpaHHUKH,
ONMUCHIBATH, HCMOJIb3Ysl TEPMUHOJIOTHI0, OLIEHUBATH JINHCHHBIE
pasMephl.

IIpuBoaUTH NpUMePbI OOBEKTOB PEATHHOTO MHPA, UMEIOIINX
dbopMy MHOTOTpaHHUKA, MPSAMOYTOJIBHOTO MapajuieNenuIea,
KyoOa.

MN306paxartsb ky0 Ha kietuaToit Oymare. UcciienoBarb
cBoiicTBa Ky0a, MPSIMOYTOJILHOTO TapaJijIe/ICIIUIIe 1A,
MHOTOTPaHHHUKOB, UCTIONBL3Ys Mojienu. Pacno3HaBathb u
U300paxkaTh pa3BEPTKHU KyOa U Mapajviesenunesa.
MopeaupoBaTth Ky0 ¥ mapajuienenumnes; u3 OyMmarua u mpodux
MaTepHuaIoB, 00bACHATH CIIOCO0 MOJICIUPOBAHHUS.

IIPSAAMOYTOJIBHOTO
napajuieNenune1a

Haxoauth u3mMepeHus, BBIYUCIATH TUIO0IIA/Ib TOBEPXHOCTH;
00bEM Ky0Oa, IPsIMOYTOJILHOTO TMapasuie/ienune/ia; uHccjae10BaTh
3aBHCHUMOCTb 00bEMa Ky0a OT JIJIMHBI ero pedpa, BBIABUTATh U
000cHOBBIBaTH runore3y. HaéawaaTs u npoBoanuTh
AHAJIOTHH MEX]Ty TIOHSITHSIMU TUIOIIAIA U 00bEMa, IepuMeTpa u
IJIOIIAY TIOBEPXHOCTH. Pacmo3HaBaTh UCTUHHBIC U JIOKHBIC
BBICKA3bIBAHUSI O MHOTOTPAHHUKAX, MPUBOJAUTH NMPUMeEPHI U
KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHMS U OTPUIIAHUS
BbICKa3bIBaHUU. PemiaTh 3aga4u u3 peabHOMN KU3HU
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[loBTOpEHHE U 0000IICHHNE 10 IloBTOpEHNE Boryucasatb 3HA4YECHUS BBIPAXXCHUU, COZIEpKAIIUX
OCHOBHBIX HaTypaJbHbIE YHCIIa, OOBIKHOBEHHBIE U JIECATHYHBIE IpOOH,
MOHATUI U | BBIIOJIHATH PE0OPA30BAHMS YHUCEIL.
METOOB Kypca BopiOuparbs cmocod CpaBHEHHUSI YHWCEIN, BBIYUCICHUM,
5 KJIacCa, | gpuMeHATh CBOMCTBA apU(METUYECKHX JIEHCTBHIMA
oboOmenne 3HaHuH | g PalMOHANIN3ALUY BEIYUCIICHHUIA.
OcCylmecTBJIATh CAMOKOHTPOJIb BBIIIOIHAEMBIX JCHCTBUN U
CaMONPOBEPKY PE3yJIbTaTa BHIYMCICHH.
Pemate 3agauyM U3 pEANbHOM JKU3HU, NPHMEHSATH
MaTeMaTH4YeCKHe 3HAHUS JUIS PELICHMs 3a7a4 U3 JPYyrux
y4eOHBIX MPEAMETOB.
Pemate 3amauMm pasHbIMHM CHOC00aMH, CPABHMBATh
CIoco0bI pelieHus 3a1ayd, BbIOMPATh PalMOHAJIbHBIN
crocod
OBIIEE KOJIMYECTBO 170
YACOB I10
[TPOTPAMME
6 KJIACC
HaumenoBauue pa3aeia KomnuectBO OCHOBHOG OCHOBHI)IC BUAbI ACATCIBbHOCTHU O6y‘-IaIOIHI/IXC$I
(Templ) Kypca JacoB COZEPKAHUE
Hartypanbhbie uncia 30 APVH‘I’MGTH%CKHG BbInoJHATH apu(pMeTHYECKHE TeCTBAS ¢ MHOTO3HAYHBIMU
ACUCTBUA € HaTypaJIbHBIMH YMCJIAMU, HAXOAUTH 3HAYEHHS YHCIIOBBIX
MHOTOHATHBIMH BBIPAKEHUI CO CKOOKaMU U 0€3 CKOOOK; BBIYMCJISITh
RaTypaIBHbIMI 3HAYeHMS BBIPAKECHUM, COIEPKAIINX CTEIEHU.
yuciaamu. Yuciossie B
BBIDAKCHIS, BbINOJHATH NPUKUAKY U OLEHKY 3HaYEHUIN YHCIIOBBIX

BBIPAKECHUI, IPUMEHATH NPUEMBbI IPOBEPKHU pe3yibTaTa.
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MOPSJIOK JICMCTBU,
HCIIOJIb30BaHUE
cko0ok. OkpyrieHue
HaTypaJbHBIX YHCEIL.
Jlenurenu u
KpaTHBIE YUCTIA;
HanOOJBIIHNI 00N
JeUTENb U
HavMeEHbIIee ol1iee
KpaTHoE.
JlenuMocCTh CyMMBI
U TIPOU3BEICHMUSI.
Jlenenue c
OCTaTKOM.

Pemenne TekcTOBBIX
3aga4

Hcnoab30BaTh NpU BIMUCIECHUSIX [IEPEMECTUTEIBHOE U
COUETATENIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUSI,
pacnpeneuTENbHOE CBOMCTBO YMHOKEHHSI OTHOCUTEIIBHO
CJIOXEHUS, CBOMCTBA apU(PMETUUECKUX ACHUCTBUM.
HccaenoBaTh 4KCiIOBbIC 3aKOHOMEPHOCTH, TPOBOUTH
YHUCJIOBBIE KCIIEPUMEHTHI, BLIABUTATh H 000CHOBBIBATH
THIOTE3bI.

@opmMyJIUPOBATH OMNpeAeJeHUsl JCIUTEeNsl W KpaTHOro,
HauOOJBIIIETO OOIIETO JEIUTENII U HAUMEHBIIIETO OOIIero
KpaTHOr0, MPOCTOT0 M COCTABHOTO YHCEJ; UCIOJIb30BaTh
9TU MOHSTHUS MPU PELICHUH 3a/a4.

IlpuMeHsITL  ANTOPUTMBI  BBIYUCICHUS  HAMOOJBIIETO
OOIIEro JAenuTeNsl U HAaUMEHbIIEro oOLIEro KpaTHOTO JBYX
yucel, QJIrOPUTM  Pa3l0oXKEHUsT 4Yucia Ha  IPOCThIE
MHOXHUTEIIH.

HccaenoBarh ycioBus 1eMMoCcTy Ha 4 u 6.

HUccaenoBarp, 00Cy:Rk1aTh, GOPMYJITHPOBATH U
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000CHOBBIBATH BBIBO/I O YETHOCTH CYMMBI, IPOU3BEACHUS:
JBYX YETHBIX YHCEJ, ABYX HEYETHBIX YUCIIE, YETHOIO U

HEYETHOI'O YUCE.

HccaenoBars ¢BOMCTBA JEIUMOCTU CYyMMBI U IIPOU3BEACHUS
quced.

IIpuBoAMTH MpUMeEPHI YKCEN C 3aJaHHBIMH CBOMCTBAMHU,
pacno3HaBaTh BepHbIe M HEBEPHbIE YTBEPKICHHUS O
CBOICTBAax YHCEJ, ONPOBEPraTh HEBEPHBIC yTBEPKICHUS
C IOMOIIBK KOHTPIIPUMEPOB.

KoHcTpynpoBaTs MaTeMaTH4YeCKHe NPeJIOKEHUA C
IIOMOIIBIO CBA30OK «W», «WIN», «ECIHU..., TO...».
Pemiarb TEKCTOBBIE 3aJayd, BKIIOYAIOIIME IOHATHUSA
JIIIMMOCTH, apumMeTnyecKum crocooom,
UCII0JIb30BaTh NEPEOOP BCEX BO3MOKHBIX BAPUAHTOB.
MoaeaupoBarth X0 pelIEHU 33a4M C IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBL.

IIpuBoauThH, pa30UpaTh, OLEHUBATH PA3JIMYHbIC PELICHUS,
3aIMCH PEIIEHUN TEKCTOBBIX 3aa4.

Kpurnuyeckn  oueHUBAThL  TOJYYCHHBIM  PE3YJIbTAT,
HaxXOJHUTh OIIUOKH, OCYILIECTBIISITh CAMOKOHTPOJIb, IPOBEPSIS
OTBET Ha COOTBETCTBHE YCIIOBUIO

Harnsanas reometpusi.
[IpsimbIE HA IIOCKOCTH

[IepnenaukynspHbIe
psiMbIE.
[TapannenbHbie
npsiMbIE.
Paccrosaue mexny

Pacno3znaBarp Ha yepTekxax, PUCYHKAX CIIydad B3aUMHOTO
PACITOJIOKEHUS ABYX MPAMBIX.

MN300paxkaTh ¢ IOMOILIBLIO YePTEKHBIX MHHCTPYMEHTOB Ha
HEJIMHOBAaHHOMW U KJIeTyaTol OyMare JiBe IepeceKarommecs
IIpsIMBIE, ABE MTapaJuIeNIbHBIC NIPAMBIE, CTPOUTH MIPSMYIO,

97



JIBYMSI TOYKAMHU, OT
TOYKH JI0 TPSIMOH,
JUTMHA MapuipyTa Ha
KBAJIpAaTHOU CETKE

NEPIEHINKYJIAPHYIO TaHHOM.
IIpuBoguTh NpuMepsbI HapaJyIeNbHOCTH U
MIEPIEHINKYJIIPHOCTH MPSAMBIX B IIPOCTPAHCTBE.

Pacno3HaBaTh B MHOIOYI'OJIbHUKAX NEPIEHIUKYISIPHBIE U
napasuiesibHbie cTOpoHbl. M300paskaTb MHOTOYTOJIBHUKH C
IapajuIeIbHbIMU, IEPIIEHANKYISIPHBIMU CTOPOHAMH.
Haxoaurhb paccTosiHuE MEXAY ABYMs TOYKAMU, OT TOUYKH
JIO TIPSIMOM, JUIMHY IIyTH Ha KBAJIPATHOM CETKE, B TOM
YHCJIE€ UCTIONB3YS LIU(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBECHHAS
JIpo0b, OCHOBHOE
CBOMCTBO JIpo0H,

COKpalieHue JIpooei.

CpaBHeHUE U
yHOPsIIOYNBaHUE
TPOOEH.
JlecsTuunble 1poou
U METpHYCCKas
CUCTEMA MED.
Apudmernyeckue
JEUCTBUSL C
0OBIKHOBEHHBIMH
U JICCSITHYHBIMU
IpOoOsSIMU.
OTtHolIeHUE.
Jlenenue B JaHHOM

CpaBHUBATBH U YHNOPSAAOYMBATH JpoOU, BHIOUPATH CIOCOD
CpaBHEHUS APOOEi.

IIpeacraBasiTh AeCATHUYHbBIE APOOH B BUE OOBIKHOBEHHBIX
npoOeiil 1 OOBIKHOBEHHBIE B BUJIE JECATUYHBIX, HCMOJIb30BATh
IKBHMBAJIEHTHBbIE NMPeICTABJIEHUs TPOOHBIX YUCEI MPU UX
CpaBHEHHH, MPU BbIUKCICHUSIX. Ucoab30BaTh JECATUYHBIE
JIpoOu npu npeoOpa30BaHUM BEIMYUH B METPUUECKOM
CUCTEME MED.

BeinoHATHL apupMeTnyecKue 1eUCTBUA C
OOBIKHOBEHHBIMU U JIECATUYHBIMU IPOOSIMU. BbIUMCIATH
3HAYEHUs BBIPAXKEHUM, coAepKalIuX 0ObIKHOBEHHBIE U
JECATUYHBIE TPOOU, BHIMOIHATH TpeoOpa3zoBaHus IpooeH,
BbIOMPATH CNOCO0, MPUMEHSITH CBOIICTBA

apu(PpMETHUECKUX NCUCTBUM IJIs1 pallMOHATU3ALNH
BBIUMCIICHUM.

CocTaBiasiTh OTHOIICHMUA )41 IIpOIIopLHrH, HAaX0AHUTb
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OTHOIICHUC BCIIMYNH, ACINUTH BCIIMYNHY B JdHHOM

OTHOULICHUH. OTHOIICHHUH.
Macrura0, HaxoauTh 3KCNEPUMEHTAJIBHBIM MYTEM OTHOLICHHE JJIMHBI
IIPOIIOPLMAL. OKPYKHOCTHU K €€ Thuamerpy.

ITonsitue HNuTepnpernpoBarh MacmTad Kak OTHOIIIEHUE BETUYHH,
IIPOLCHTA. HAXOAUTh MaclITal IIaHa, KapThl U BEIYUCISATH PACCTOSIHHUS,
Borancnenue UCTONB3ys MacTad. O0bACHATH, YTO TAKOE MPOIICHT,

mponcHTa OT
BCJINYMHBI U

yHoTpeOIsITh 000POTHI PEUYH CO CIIOBOM «IIPOIIEHT.

BoipaskaTh NpoIeHTHI B IPO0SX U IpoOU B MPOIICHTAX,

BEJIUYUHEI 110 €€
OTHOILICHUE JIBYX BEJIMYMH B MPOILEHTaX. BHIYUCIATH

MIPOIICHTY.
MPOIICHT OT YKCJIa ¥ YKCIIO 10 €ro MpoieHTy. OKpyriasaTh
Penenue TeKCTOBBIX
3a/1a4, CoAepIKaIINX
JpOOHU U MPOIEHTHI.
[IpakTHueckas HaxoXJICHUE ApoOu (IIPOLIEHTA) OT BEIMYMHBI U BEIMYHNHBI
pabora «OtHomeHue | 10 €€ IpoOu (IPOLEHTY), IpoOHU (IIPOLIEHTA), KOTOPBIH

JUIMHBI OKPY>KHOCTH COCTaBJISIET OAHA BeanuuHa oT Apyroi. [IpuBoauTs,

JpoOU U MPOIEHTHI, HAXOIUTh MPUOIHMKESHUS YUCEIL.

Pemiatn 3aJlavi Ha 4aCTH, ITPOLUCHTHI, ITPOIIOPIHUH, HA

K ¢€ AuameTpy» pa3oupaThb, OEHNBATDH PA3JIUYHBIC PEIICHHUS, 3aMIUCH
pEIIEHU TEKCTOBBIX 3a/a4.

N3Baexats nHGoOpMaANMIO U3 TaOIUI U TUATPAMM,
WHTEPIPETUPOBATH TAOJIWYHBIC TAHHBIC,

OMpeNeNATh HAauOOJIbIlIeEe U HANMEHBIIIEE U3
IIPECTABICHHBIX JaHHBIX

Harusiinast reoMeTpusl. 6 OceBast cUMMeETpHSL. Pacno3naBaTh Ha yepTekax U H300paKEHUAX, H300paxKaTh
Cummertpus LlenTpanbHast OT PYKH, CTPOMTH C TIOMOIIHI0O HHCTPYMEHTOB (QUTYPY
CUMMETpHSI. (OTpe30K, TOMaHyI0, TPEYTOJbHUK, MPSIMOYTOIbHUK,




[TocTpoenue
CUMMETPHUYHBIX
duryp.
[IpakTrnueckas
pabora
«OceBas
CUMMETPHUS.
Cummerpusi B
IIPOCTPAHCTBE

OKPY>KHOCTb ), CHMMETPUYHYIO JaHHOW OTHOCUTEIIBHO
IIPSIMOM, TOUKHU.

HaxoauTs npuMepbl CHMMETPUHN B OKPY>KAIOIIIEM MUPE.
MopeaupoBathb U3 Oymaru 18e (pUrypbl, CAMMETPHUYHBIE
OTHOCHUTENBHO MPSMOM; KOHCTPYMPOBATh T€OMETPUYECKUE
KOH(UTYpalUU, UCTIOIB3YS CBOMCTBO CUMMETPHUH, B TOM
YHCIIe C TOMOLIBIO HU(POBBIX PECYPCOB.

HccaenoBarh  CBOWCTBA  HM3YYEHHBIX  (uryp,
CBS3aHHBIE C CHUMMETPHUEH, UCIIOJIb3YsI SKCIEPUMEHT,
Ha0JII0/IeHHEe, MOJISTUPOBAHUE.

O00CHOBBIBATDH, OIIPOBEPraTh C IOMOIIBI KOHTPIIPUMEPOB
YTBEPKACHUS O CUMMETPUHN QUTYD

Bripaxkenus ¢ OykBamu

[Ipumenenue OykB
JUIS 3aIUCH
MaTeMaTHYECKUX
BBIPAXKCHUU U
IIPEIIOKEHNMN.
bykBeHHbIE
BBIpAKEHUA U
YHUCIIOBBIE
NIOJCTAaHOBKH.
bykBeHHbIE
PaBEHCTBA,
HAaXO0KJICHHE
HENU3BECTHOTO

Ucnoab30BaTh OYKBBI /1J11 0003HAUCHHUS YU CEIL, IPU 3aITUCH
MaTEMaTUYECKUX YTBEPKJIECHUMN, COCTABIIATh OyKBEHHbBIC
BBIPAKEHUS 10 YCJIOBUIO 3a7a4H.

HccnenoBaTh HECIOXKHBIE YHCIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJISI MX 3aIHCH.

BoIyucasiTh 4YMCII0BOE 3HaUE€HUE OYKBEHHOT'O BBIPAYKCHUS
MIPU 33JIaHHBIX 3HAYCHUSX OYKB.

3anucbiBaTh (POPMYJIbI: IEPUMETPA U TUIONIATN
NpSIMOYTOJIbHUKA, KBaApaTa; JJIMHBI OKPY>KHOCTH, TUIOLIATU
KpPYyTa; BHINOJHATH BHIYUCJIEHHS 110 3TUM (hopMyJiaM.
CocTaBasite (pOPMYJIbI, BBIPAKAIOIINE 3aBUCUMOCTHA MEXKTY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; LIEHA,
KOJMYECTBO, CTOMMOCTD; IPOU3BOJUTENBHOCTD, BpeMs, 00bEM
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KOMIIOHCHTA.

pa6OTBI; BBIITOJIHATE BBIYMCIICHHS 110 OTHM (bOpMYJIaM.

Dopmyibi HaxoauTh HEU3BECTHBIN KOMIIOHEHT apu()METHIECKOTO
JICUCTBUS
Harnsinaas reometpusi. 14 N300pakaTh Ha HETMHOBAHHOM M KJIE€TYaTON Oymare
@urypsl Ha IIOCKOCTH YeThIpEXyrobHHK, C UCIIOJIb30BAHUEM YEPTEKHBIX UHCTPYMEHTOB
IIPUMEPLI YETBIPEXYTOJIBHUKY C 3aIaHHBIMU CBOMCTBAMU: C
YETBIPEXYTOJIbHUKOB. napajuieIbHbIMH, IEPIEHANKYISIPHBIMU, PABHBIMU
[IpAMOYTOJBHUK,

KBaJIpaT: CBOMCTBA
CTOPOH, YTJIOB,
JTUaroHajien.
N3mepenue yrios.
Bunel
TPEYTrOJIbHUKOB.
[lepumeTp
MHOT'OYTOJIbHUKA.
[Tnomans Gurypsl.
Dopmyiisl
NepuMeTpa u

IR 11EDIN
MPSMOYTOJIbHHUKA.
[Tpubnuxénnoe
U3MEPEHUE TIOIIAIN
buryp.
[IpakTrueckas

CTOPOHAMM, PSIMBIMH YTJIAMHU U JIp.,
paBHOOeIpeHHbIN TpeyroibHuK. [IpeanaraTs u

00CcyKaaTh CIIOCO0BbI, AJITOPUTMBI [IOCTPOEHHUS.
HccaenoBarth, UCIOJB3YS HKCIIEPUMEHT, HAOIIOCHHE,
MOJEJIIMPOBAHUE, CBOMCTBA MPSIMOYTOJbHUKA, KBaJApaTa,
pa30uBath Ha TpeyroibHUKU. OOOCHOBBIBATDH, ONIPOBEPraTh
C IOMOILBbIO KOHTPIIPUMEPOB YTBEPKICHU

O MpSIMOYTOJIbHUKE, KBaJApare, PACHO3HABATHL BEPHbIE U
HEBEPHBIEC YTBEPKICHHUS.

H3mepATH U CTPOUTH C IOMOLIBIO TPAHCIIOPTHPA YTIIBI, B
TOM YHUCJIE B MHOTOYTOJIbHUKE, CPABHMBATH YTJIbI;
pacmo3HaBaTh OCTpbIC, IIPSIMBIE, TyIIbIE, Pa3BEPHYTHIC

yriiel. Pacno3HaBaTh, M300pakaTh OCTPOYTOJIbHBIN,
MPSIMOYTOJIbHBIN, TYTIOYTOJIbHBIN, paBHOOCIPEHHBIH,
PAaBHOCTOPOHHUM TPEYTOJIbHUKHU.

Bbruucasitb MNEPpUMETP MHOIOYTOJIbHUKA, IJI0IIaab
MHOT'OYT'OJIbHUKA pa?>6I/ICHI/ICM Ha IIpAMOYT'OJIbHUKH,
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pabota «ILnomaas
KpyTa»

Ha paBHbIC (UTYpBI, UCMOJIB30BATh METPUUECKUE ETUHUIIBI
V3MEPEHUS JJIMHBI U TUTOLIA/IH.

HUcnoab3oBaTh NpUOIMKEHHOE U3MEPEHHUE JUIUH U
IJIOIAICH Ha KJeT4aTor Oymare, mpuOMMKEHHOE U3MEPEHUE
JUTAHBI OKPY>KHOCTH, TUIOIIAJIA Kpyra

[TonoxxuTenbHbIE U 40 emnbie uncna. IIpuBoAUTH NpPUMePHI UCIIOJIH30BAHUS B PEAIbHON KU3HU
OTpULIATEIbHBIE YHCIa Mopnynsb uncia, MOJIOKUTENIbHBIX M OTpUIIATeNIbHbIX uncen. U3o00paxkaTh
reOMETpHICCKad L[EJIBIE YMCIIA, TIOJIOKUTEIIbHBIE U OTPULIATEIIbHBIE YUCTIA
MHTCPIpETallns TOYKAMHU Ha YHUCIIOBOMU MPSMOM, HCIOJIb30BATh YKHCIOBYIO
MOZLyIsL. IHCIIOBBIC IpsMYIO Ui cpaBHEeHUd yucen. IlpuMeHsTh npaBuia
POMEKYTKH.
CpaBHEHUS, yIOPAJAOYMBATH LIETbIC YUCIIA; HAXOAUTH
[Tosio)kUTENBHBIE U
MOJ1yJIb YHCTIA.
OTpULIATEIIbHBIE
uncia. CpaBHeHNe @opMyTUPOBATH NPABUIIA BHIYUCICHUS C
N — MOJIOXKUTEIIBHBIMU U OTpI/IHaTeJ'IBE{BIMI/I YUCIIAMH, HauxolmTL
OTPHIIATETHHBIX 3HAYeHM S YHCIIOBBIX BBIPAXKEHUI, COAEPKAIUX IEUCTBHS C
ancen IIOJIOKUTEJIBHBIMU U OTPULIATEIIbHBIMY YHCIIaMU.
ApudmeTHIecKHe IIpuMeHATH CBOMCTBA CIIOXKEHUS U y1\/£H0>K€HI/ISI JUISL
. npeoOpa3oBaHus CyMM U IPOU3BEACHUIN
NEUCTBUA C
MOJIOXKUTEIbHBIMU
U OTpULIATEIbHBIMU
YUCIIAMH.
Pelienne TekcTOBBIX
3a/1a4y
[IpencraBiieHre TaHHBIX 6 OO0BACHATH U MJJIIOCTPHUPOBATH MOHATHE NIPSIMOYTOJIBHOU

[IpssmoyrosbHas
cucTeMa KOOpIUHAT

CHUCTCMbI KOOPAWHAT HA INIOCKOCTH, UCITOJIL30BATh
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Ha IIOCKOCTH.
KoopannaTel TOUkH
Ha IJIOCKOCTH,
a0crycca u
OpJIUHATA.
Cronbuartsie U
KPYTOBBIC
JuarpamMMel.
[IpakTrnueckas
pabora
«ITocTpoenne
TuarpamMm.
Pemenue TeKCTOBBIX
3a7a4, CoAepIKaIIux
JTaHHBIE,
npeACTaBICHHBIC B
TabJIMIax 1 Ha

TCPMHUHOJIOTHIO; CTPOMUTH Ha KOOpHHHaTHOﬁ IINIOCKOCTH
TOYKH U q)HprBI I10 3aJaHHBIM KOOpAWHATaAM, HAX0AUTb
KOOPpAWMHATBI TOYCK.

Yurath cTONOYATHIE W KPYrOBBIE JUArpPaMMBbI;

HHTEPHPETHPOBATH JIAHHBIE; CTPOUTDH
cTon0OyaTbie IarpaMMmBl. HUcnoab3oBath
HH(opMaIHIO,

MNpCACTaBJICHHYIO B T8,6J'II/II_[aX, Ha auarpamMmax ajisi perucHus
TCKCTOBLIX 3a1a4 M 3a1a4 13 peaJIBHOI;'I ZKHN3HHU

auarpammax
HarnsanHas reomerpus. TIpsMOYTOTBHBIA Pacno3HaBaTh Ha uepTeXkax, PUCYHKaX, ONUCHIBATH
durypsl B IpOCTPaHCTBE napaJuIee e, nUpamMuy, Ipu3My, UUIHHIP, KOHYC, Iap, H300paxaTh UX

KyO, mpu3Mma,
nupamMuIa, KOHYC,
WIAHJIP, 11ap U
coepa.
N3o6paxkenue

OT PYKH, MOJIJTUPOBATH U3 OyMaru, MIacTUINHA, IPOBOJIOKH
u ap. lIlpuBoauTh NpMepbI OOBEKTOB OKPYIKAIOIIETO MUPA,
uMeromux GopMbl HA3BaHHBIX TEJl.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, PeOpO, IPaHb,
OCHOBaHME, BHICOTA, PAJNYC U JUAMETP, pa3BEPTKA.
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IPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
pa3BEPTOK
MHOTOI'PaHHUKOB,
IIUIMHIPA U KOHYCAa.
[IpakTnueckas pabota
«Coznanue mozenei
IPOCTPAHCTBEHHBIX
buryp».

ITonsTne 00BEMA;
CIMHUIIBI U3MEPCHHUSI
00BpéMa. O0bEM

N3yuathb, UCNONb3ys SKCIIEPUMEHT, HAOJI0ICHUE, U3MEPEHHUE,
MOJICIMPOBAHUE, B TOM YHUCJIE KOMITBIOTEPHOE, U ONMUCHIBATH
CBOICTBA HA3BAHHBIX TEJI, BHISIBJISITh CXOJICTBA U Pa3JINUMSL:
MEXAY MUPaMUI0N U IPU3MOMN; MEXAY HUIUHAPOM, KOHYCOM

U I1apOM.

Pacno3naBaTh pa3BEPTKHU Mapajuienenumnesa, Kyoa, mpu3Msl,
MUpPaMUJIbl, KOHYyCa, MWINHAPA, KOHCTPYMPOBATH [aHHBIC
TeJa U3 pa3BEPTOK, CO3/1aBaTh UX MOJCIIH.

Co3naBaTh MOJAeJM TPOCTPAHCTBEHHBIX Guryp (u3 Oymarw,
MIPOBOJIOKH, TUIACTHIIMHA U JIp.)

N3mepsiTh Ha MoedsX: JUTMHBI pEOEp MHOTOIPAHHUKOB,

IIPSAMOYTOJILHOTO AXAMETD mapa.

napajuiesenunenaa, BoiBoauTh ¢popmyity 00bEMa TPAMOYTOIBLHOTO

Ky0a, (hopMyJIbl MapaJuIeJIeIUIEe IA.

06bEma BoIuucaaTh 10 popMysaaM: 00bEM IPAMOYTOIEHOTO
napajuiesienureaa, Kyoa; uCIoiab30BaTh SAUHUIIBI U3MEPCHUS
00béMa; BBIYMCIATH 00BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napajuiesIeuIe0B; pemaTh 3a1a4u ¢ peaJbHbBIMU JJAHHBIMU

IToBTOpenue, 06001IEHHE, 20 BbI4uCIATh 3HaUYCHUS BBIPAKEHUM, COACPIKAIUX
[ToBTOpEeHune

CHUCTCMAaTU3alusg

OCHOBHBIX ITOHATHH U
METOJI0B KypCOB 5 U 6
KJIacCOB, 0000IIIeHNE
1 CUCTEMAaTH3aIHs
3HaHUM

HaTypaJIbHbIE, LIEJIbIE, TOJIOKUTEIbHBIE U OTPULATEIbHBIE
yuclia, OOBIKHOBEHHBIE U JIECSITHUHBIE IPOOU, BBHITTOIHSITh
npeoOpa3oBaHuUs YUCENT U BHIPAKECHH.

BpiOMpaThs €1ocod CpaBHEHHUs YHCEIl, BBIYUCIECHUN,
NPUMEHSITh CBOMCTBA apu(METHUYECKUX JICUCTBUMI

JUIS pallMOHAIU3alMH BBIYUCIICHUMN.

Pemath 3agaum U3 peasibHON KU3HU, IPUMEHATH
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MaTeMaTHUYeCKHe 3HAHMS IS PEIICHUS 3a/1a4 U3 APYTUX
pPEeAMETOB.

Pemath 3ajauM  pasHbIMM  CIOCO0aMHM, CPABHHMBATD,
BbIOMPATH CNOCOOBI PEIICHUS 33/1a4U.

OcynecTBJIATH CAMOKOHTPOJIb BBITIOJIHIEMBIX ICUCTBUN U
CaMOIIPOBEPKY PE3yJIbTaTa BHIYUCICHUN

OBIIEE KOJIMYECTBO
YACOB I10
[TPOIT'PAMME

170
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OEJAEPAJ/IBHAA  PABOYASdA  IHTPOI'PAMMA  YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KITACCAX

IHOACHUTEJIBHASA 3AIIMCKA

AnreOpa sSBISETCS OHUM U3 OMOPHBIX KYPCOB OCHOBHOTO OOIIET0 00pa30BaHMUS:
OHa OoOecreYrBaeT M3Y4YEHHUE APYTHX TUCIUIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
I'YMaHUTAPHOTO LMKIIOB, €€ OCBOEHUE HEOOXOJUMO JUIsl IPOJOJIKEHUsI 00pa30BaHUs U
B IIOBCEJHEBHON >XM3HU. Pa3ButHe y OOydaromMXCAd HAy4HbIX MPEICTaBICHUN O
MPOUCXOXKJIEHUH M CYUIHOCTH ajreOpandyeckux aOCTpakiui, croco0e OTpakeHus
MaTeMaTUYECKOW HAyKOH SIBIICHHH U TMPOIECCOB B NPHUPOJE U OOIIECTBE, POIU
MaTEeMaTUYECKOr0 MOJICTHUPOBAHUS B HAYYHOM IMO3HAHWHM M B MPAKTUKE CIIOCOOCTBYET
(bOpMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS M KAYECTB MBIIIJICHUS, HEOOXOAUMBIX IS
ajanTanuy B COBpeMeHHOM mudpoBoM obOmiecTtBe. M3ydeHue anreOpsl oOecrieunBacT
pa3BUTHE yMeHUs HaOII0JaTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTHU, TpedyeT
KPUTUYHOCTU MBIIUICHHS, CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaThH CBOU
JCUCTBUS ¥ BBIBOABI, (OpMYIHpOBaTh yTBepxkacHUs. OCBOCHHE Kypca ainreopsl
oOecrieynBaeT pa3BUTUE JIOTMUECKOrO MBIIUICHUS OOYYaloMIMXCA: OHM HCIOJb3YIOT
JNEAYKTUBHBIE W WHIYKTHUBHBIE pPacCyXACHUs, O000OIIeHNE U KOHKPETU3AIHIO,
abctparupoBanne u aHanoruto. OOyueHue anreOpe MpeArnojaraeT 3HAYUTEIbHbBIN
00BEM CaMOCTOSITENIbHON JAESATENIbBHOCTH O00yYaroluuxcsi, MO3TOMY CaMOCTOSITEIbHOE
pelIeHHE 3a1a4 ABJISICTCS pealn3anuen esITeIbHOCTHOTO MPUHITUIIA O0YICHHS.

B cTpykType mporpammbl y4eOHOTo Kypca «Airedpa» Ajii OCHOBHOTO OOILEro
0o0pa3oBaHMsI OCHOBHOE MECTO 3aHHUMAIOT COJEP>KAaTEIbHO-METOANYECKUE JTUHHUH:
«Unucma u  BBIYUCHCHUS», «AJNTeOpandecKkue BBIPOKCHUS», «YPaBHEHHUS U
HEpABEHCTBa», «DyHKImm». Kaxnas vU3 3TUX COAEPKATEIbHO-METOAUYECKUX JIMHUN
pa3BHUBAETCs Ha MPOTHKEHUU TPEX JIET U3YyUEHUS Kypca, B3aUMOJICUCTBYS C IPYyTUMHU
ero JuHUSAMU. B xozme wu3yueHus ydeOHOro Kypca oOydarouuMmcsi MPUXOIUTCS
JIOTMYECKU PACCYKJIATh, UCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBINA SI3bIK. B CBs3M C
ATUM B IIPOrpamMMy y4eOHOT0 Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MPE/ICTABIICHHBIE BO BCEX OCHOBHBIX pazielax MaTeMaTU4YecKoro oOpa3oBaHUS U
CIOCOOCTBYIOIIHE OBJIAJICHUIO 00y4JaroIMMuCs OCHOB YHHUBEPCAITBHOTO
MaTeMaTu4eckoro si3bika. CoaepiKaTenbHON W CTPYKTYPHOM OCOOCHHOCTHIO y4eOHOTO
Kypca «AnreOpay sIBISETCS €ro UHTErPUPOBAHHBIN XapakTep.

Conepxxanue nuHUU «YucCiia U BRIYUCICHUS) CIIYKUT OCHOBOM JUIsl JaJIbHEHIIErO
M3YYCHUS] MATEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYalOIUXCS JIOTUYECKOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHUSI TIOJIb30BAThCS ~ QJITOPUTMaMM, a TaKKe
MPUOOPETCHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JJIsi TMOBCEAHEBHOW JKU3HH.
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Pa3BuTue MOHATUS O 4YMCIE HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs CBSI3AHO C
palMOHAIILHBIMUA M UPPALMOHATBHBIMHM YHCIIaMHU, (POPMUPOBAHUEM MPEJCTABICHUN O
JNEHUCTBUTENBLHOM 4YHCIE. 3aBEepIIEHHWE OCBOEHHS YMCIOBOM JIMHUU OTHECEHO K
cpeaHemMy o01eMy 00pa30BaHHUIo.

Copepxanue JIBYyX alreOpanyeckux JIMHUN — «Asredpanyeckue BhIPAKECHUSD U
«YpaBHEHHMSI W HEpPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHHUIO Yy OOydarOIUXCs
MaTEeMaTUYeCKOro armapara, HeOoOXOJAMMOro HJisi pEHICHHS 3a]ad MaTEeMaTHKH,
CMEXHBIX TPEIMETOB W MPAKTUKO-OPUEHTHPOBAHHBIX 3a/ad. Ha ypoBHE OCHOBHOTO
obmiero oOpa3oBaHus y4e€OHBI MaTepuan TPYNIHPYETCS BOKPYT PAIMOHATBHBIX
BBIpOKECHMA. AJnrebpa JIEeMOHCTPUPYET 3HAYCHHUE MATEMAaTUKH Kak sS3bIKa IS
MOCTPOEHUSI MATEMATHYECKUX MOJIENEH, OMHUCAaHMUs MPOLECCOB U SBJICHHN pPEaTbHOTO
mupa. B 3amaunm  oOydenuss anreOpe BXOOIT TakKe JalbHEWIIEe pPa3BUTHE
QITOPUTMHUYECKOTO MBIIIJIEHUSI, HEOOXOAMMOTro, B YacCTHOCTH, JUJII OCBOEHHMS Kypca
uH(POPMATUKHU, U OBJIaJICHNE HABBIKAMU JIEIYKTHBHBIX paccyxaeHuid. [IpeoOpa3zoBanue
CUMBOJIBHBIX (OPM  CIOCOOCTBYET pAa3BUTHUIO BOOOpa)XKEHUs, CIIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPUYECTBY.

Conepxanue (PyHKIMOHAIBHO-TpApUUECKONW JMHUHM HAIEJIEHO Ha TOJIy4YeHHE
00y4JaromuMHCs 3HaHUK 0 (PYHKIIMAX KaK BaKHEHINEH MaTeMaTHYEeCKOM MOJCTH IS
ONMMCAHUSI W HCCIEAOBaHUS Pa3HOOOpa3HBIX IPOLIECCOB M SIBIEHUH B NPUPOAEC U
oOmectBe. M3yuenne Marepuana crnocoOCTBYET PAa3BUTHIO Yy OOYYaOIIUXCS YMEHHS
UCII0JIb30BaTh PA3IMYHbIC BhIPA3UTEIbHBIE CPEICTBA SI3bIKAa MAaTEMAaTUKH — CJIOBECHBIE,
CUMBOJIMYECKHE, Tpaduueckrie, BHOCUT BKJIaJ B (GOpMUPOBAHUE MPEICTABIECHUN O POIU
MaTEeMaTHUKH B Pa3BUTUU ITUBUIIU3AINH U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7—9 Kjaccax M3ydyaercs yd4eOHbI Kypc «Anredpay,
KOTOpPBIM BKJIIOYAET CJEAYIOIIME OCHOBHBIE pazfensl cojepxkanus: «Yucna u
BBIUUCIICHUS», «AJTeOpanveckue BBIPAXKEHUS», «YPABHEHUS M HEPABEHCTBAY,
«DYHKIUW.

OOmiee 4YKMCIO 4YacoB, PEKOMEHIOBAHHBIX IS M3y4YeHUs Y4eOHOro Kypca
«Anrebpa», — 306 gacoB: B 7 kiacce — 102 yaca (3 gyaca B Heienwo), B 8 kimacce — 102
yaca (3 gaca B Hezenmo), B 9 kinacce — 102 gaca (3 yaca B HEJIEIO).

COAEPKAHUE OBYUEHUA

7 KITACC Yuciia v BIYMCICHUSA

JpoOu 0OBIKHOBEHHBIE U AECSATUYHBIE, IEPEX0]] OT OJAHON (OPMBI 3aIUCH IpoOeit
K gapyrou. IloHsTHe panMOHAJIBHOTO 4YHWCIA, 3alUCh, CPAaBHEHHUE, YIOPSAAOYMBAHUE
palMoHaNbHBIX uucel. ApupMeTHYecKHe AEeHUCTBUS C palUOHAJIbHBIMU YHCIIAMU.
Pemenue 3a1a4 u3 peaibHON IPaKTUKKU HA YaCTH, Ha IPOOU.
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CremeHb C HaTypaJlbHBIM  I[IOKa3aTeJNEeM: ONpeleJeHue, MpeoOpa3oBaHUe
BBIPQXKEHUI HAa OCHOBE OIpEAeNeHUs, 3amuch OonpmMx yucen. IlpoueHTsl, 3amuch
MPOLIEHTOB B BHUJAE IpoOM U ApoOM B BHUAE MPOLEHTOB. Tpu OCHOBHBIE 3a/layd Ha
IIPOLICHTHI, PELICHUE 3a]1a4 U3 PEAJIbHON IPAKTUKH.

[IpumeHeHue MPU3HAKOB JEITMMOCTH, Pa3JIOKEHUE HA MHOXXHUTENINM HATypaJlbHbBIX
quce.

PeanbpHble 3aBUCHUMOCTH, B TOM YHUCJIE NpsMasi 1 00paTHasi NpONOPLHUOHATBHOCTH.
AJiredpanyeckue BbIpaKeHUs

[IepemeHHBIE, YKMCIOBOE 3HAYCHHE BBIPAXKECHUS C NEPEeMEHHOU. JlomycTthmblie
3HaueHus nepeMeHHbIX. [IpencTaBieHHe 3aBUCMMOCTH MEXKIY BEIMYMHAMHU B BHJE
bopmynbl. Beruucnenuss no ¢opmynam. IlpeoOpazoBaHne OyKBEHHBIX BBIPAXKEHUH,
TOKJICCTBEHHO PaBHbBIC BBIPAXKEHUS, MPaBUiIa MPeoOpa30oBaHUs CyMM M MPOU3BEICHUM,
MpaBuiia pacKpbITUSI CKOOOK M MPUBEICHUS MOJOOHBIX CllaraeéMbIX.

CBoOliCTBa CTENEHU C HATYyPAJIBHBIM I0Ka3aTEJIEM.

Opnounensl U MHorowieHbl. CreneHb MHoroujeHa. ClioKeHUE, BbIYMTAHUE,
YMHOKEHHE MHOTIO4WIEHOB. DOpMyJibl COKPAIIEHHOIO YMHOXKEHHUS: KBAagpaT CyMMBbl U
KBaapar pazHocTtu. Popmyrna pa3HOCTH KBaapaToB. Pa3nokeHWe MHOTOWIEHOB Ha
MHOKHTEJIH.

YpaBHEeHUS U HEPABEHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHHUsA, IMpaBWia NpeoOpa3oBaHUsl  ypaBHEHMS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JluHeniHOEe ypaBHEHHME C OJHOW [IEPEMEHHOM, YHCIO KOPHEH JIMHEUHOTO
YPaBHEHMS, PEIICHHUE JMHEWHBIX ypaBHEHMU. COCTaBIEHHE YPABHEHUU IO YCJIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 € IOMOIIBIO YPaBHEHUH.

JIluneliHOe ypaBHEHHE C JABYMs IepeMeHHbIMH M ero rpadux. Cucrema IBYX
JMHENHBIX YPaBHEHUH C IByMsI IEpEMEHHBbIMH. Perienre cucteM ypaBHEHUH cr1ocoOOM
IIOACTAaHOBKH. IIpuMeps! perennst TEKCTOBBIX 3a/1a4 ¢ IIOMOIIBIO CUCTEM YPABHEHUM.

DyHKUNH

Koopannata Toukn Ha mnpsamoil. YucnoBele NpoMexXyTKu. PaccrosHue Mmexay
JBYMSI TOUYKAMU KOOPJIUHATHOU MPSIMOM.

[IpsimoyroJibHast cuctemMa kKoopauHat, ocu Ox u Oy. AGcuucca U opMHATa TOYKH
Ha KOOpAWHATHOW TuiockocTu. [Ipumepsl rpadukoB, 3amaHabix (Qopmynamu. UteHue
rpadukoB peanbHbIX 3aBucuMocTelt. [lonarue Qynkmuu. 'padux dynkumuu. CBoiicTBa
Gyuxumii. Jluneiinas dynkims, eé rpaduk. I'paduk dynkimn y = |x|. I'paduueckoe
pEIIEHUE JIMHENHBIX YPABHEHUN U CUCTEM JINHEWHBIX YPABHEHUM.
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8 KIIACC Yuciia ¥ BbIYHMCICHUSA

KBaapatHsblil kopeHb u3 uncia. [lonstue 06 uppanmoHanibHOM yncie. JleciTuunbie
npuOIMKEHUsT HMppalMoOHaNbHbIX unced. CBOHCTBA apU(PMETHUYECKUX KBaJApPaTHBIX
KOpHEH M UX MpUMEHEHUE K MpeoOpa30BaHUI0 YHCIOBBIX BHIPAXKEHUHN U BHIYUCIICHUSIM.
JIeCTBUTEIIbHBIC YHUCIIA.

Crenens ¢ 1eTbIM TTOKa3aTesneM U e€ cBoricTBa. CTaHaapTHAs 3alKCh YKCIIA.

AuredpanvecKue BbIpaKEeHUA

KBagpaTHblil TpEXuieH, pa3ioKeHUue KBaAPATHOTO TPEXUIEHA HA MHOKUTEIH.

Anrebpaundeckas Apoos. OCHOBHOE CBOMCTBO anreOpandeckoit npodu. CroxeHue,
BBIUMTAHUE, YyMHOXXEHHUE, JelieHue anreOpandeckux JpoOed. ParmonanbHbie
BBIpAXKEHUS U UX MPE0Opa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmysia KOpHEH KBaJIpaTHOTO ypaBHEHHUA. Teopema
Buera. Peienue ypaBHeHUH, CBOASAIIMXCS K JMHEUHBIM U KBaapaTtHbIM. [Ipocrenmue
IpOOHO-pallMOHANIBHBIE YPABHEHHS.

['padrueckass wHTEpIIpeTausi YpaBHEHWM C JABYMS TEPEMEHHBIMU U CHCTEM
JUHEWHBIX YpaBHEHWN ¢ JByMs TIepeMeHHbIMU. [Ipumepsl pelieHus cucrtem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1au aareOpandyeckuM CrocoooMm.

UucnoBble HEPABEHCTBA W HMX CBOMCTBA. HepaBEeHCTBO C OJHOM NEPEMEHHOM.
PaBHOCUIIBHOCTE HEPABEHCTB. JINHEIHBIE HEPABEHCTBA C OJJHOM NepeMeHHON. CHCTeEMBI
JIMHEWHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

DyHKUNH

[Tonsitue ¢ynkuuu. OONacTh ompeneraeHuss U MHOXKECTBO 3HAYEHUN (DYHKIIMH.
Crnioco0Osbl 3a1anus QyHKITHH.

I'padux pynkuuu. Urenue cBoilcTB pyHkuuu no e€ rpaduky. [Ipumeps! rpadukon
(GyHKLHNA, OTpa)KarolUX peajbHbIe MPOLECCHI.

@OyHKIMK, ONHUCHIBAOIIME MPSAMYI0 W O0OpaTHYI  IPONOPLUOHAIBHBIC
3aBUCUMOCTH, WX rpapuku. DyHKIuu y Xy =x,y=Jxy =|x|. I'paduueckoe
pellieHne YpaBHEHUI U CUCTEM YpaBHEHUI.

9 KJIACC Yucia u BbIYMCTICHUS

PanyoHnanbHble 4YHMCIAa, WPpPALMOHAIBHBIE 4YHUCIIA, KOHEYHbIE M OECKOHEYHbIE
AecsiTUuHbIe 1poOu. MHOXKECTBO JEHCTBUTENBHBIX YUCEIN, JEHCTBUTEIbHBIC YHCIA KaK
OECKOHEUHbIE JECATHYHbIE ApoOu. B3anMHO OAHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEVICTBUTEIIBHBIX YUCEN U KOOPANHATHOU MPSAMOM.

CpaBHeHUE  JIEUCTBUTENBHBIX  4uCEN, apumeTudyeckue JeHCTBUS c
JENCTBUTENBHBIMH YUCIAMMU.
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Pa3mepbl OOBEKTOB OKpYXKAIOIIEr0 MHpPA, JUIMTEIBHOCTh IPOIECCOB B
OKPY’KaroIleM MHUpE.

[TpubnmxénHOoe 3HAYEHHE BEJIWYUHBI, TOYHOCTh NpUOIKEeHHs. OKpyriieHHue
yucen. [Ipuknaka u oneHka pe3yJbTaToB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIuneliHOe ypaBHEHME. Penenne ypaBHEHUM, CBOASIIMXCS K IMHEUHBIM.

KBanpatHoe ypaBHeHue. PemieHune ypaBHEHHN, CBOASIIMXCA K KBaJAPATHBIM.
bukBagpaTtHoe ypaBHeHue. [lpumepbl pelieHHUsT ypaBHEHUHW TPETbEM W YETBEPTOU
CTEIIEHEW Pa3JIOKEHUEM HAa MHOXKUTEIH.

Pemenue npoOHO-pallMOHANbHBIX YypaBHEHUW. PellleHne TEKCTOBBIX 3ajad
anreOpanyeckKuM METOJIOM.

VYpaBHeHue C JByMs IE€peMEHHbIMH M ero rpaduk. Pemenue cucrem aByX
JIMHEMHBIX yYpPaBHEHUW C JBYMs NEPEMEHHbIMU. PelieHue cucreM JByX YpaBHEHMHH,
OJIHO U3 KOTOPBIX JIMHEWHOe, a Jpyroe — BTOpod creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHHU C IBYMS IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a/1a4 alNredpandeckium CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemrenne mnMHENHBIX HEPABEHCTB C OJHOM IIepeMEHHOW. PemeHne cucrem
JIMHEWHBIX HEPABEHCTB C OJIHON nepemeHHoN. KBanpaTHbie HepaBeHcTBa. [ paduyeckas
MHTEPIIPETAlNs] HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMs IEPEMEHHBIMH.

DOyHKUNHA
KBagpatnunass Qyskius, e€ rpaduxk u cBoiictBa. [lapabona, KooOpauWHATHI
BEPIIMHBI 1TapabO0JIbl, 0Ch CAMMETPHH ITapadoJIbI.

#
I'papukn  QyHKIMii: y=#x, y= fx+b, y= Y= x3,y = Vx, y = |x|

U UX CBOMCTBA.

YucaoBble MOCJI€10BATEILHOCTH U MPOrPecCcuu

[loHATHE YHCIIOBOM  MOCIEIOBATEIBHOCTH. 3aJaHHE IOCJIEIOBATEIBHOCTH
peKyppeHTHOM hopmysoi u popmyIioi n-ro uieHa.

Apudmernyeckass U TeoMmeTpuueckas mnporpeccuu. @DopMyabl  x1-ro  yjeHa
apu(PpMETUYECKON U r€OMETPUUECKON MPOrpecCuil, CyMMbI IEPBBIX 71 YJICHOB.

N300pakenne WieHOB apu(MEeTUIECKON U TeOMETPUIECKOM MPOTPECCUil TOUKAMHU
Ha KOOpPJIWHATHOM IUIOCKOCTH. JIMHEHWHBIM W HSKCHOHEHIMAJIbHBIM POCT. CIIOXKHbBIE
MPOLICHTBHI.

INPEAMETHBIE PE3YJ/IBTATDBI
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[IpenmeTHble pe3ynbTaThl OCBOCHHS MPOrpamMMbl Y4e€OHOTO Kypca K KOHILY
oOyuenus B 7 kiaacce: Uncjia u BbIYMCJIEHUS

BrInonHsATh, couerast yCTHbIE U MUCbMEHHbBIC MPUEMBI, apU(PMETUUECCKUE TEUCTBUS
C palMOHATBHBIMHU YUCJIaAMHU.

HaxomuTe 3Ha4eHUST YUCIIOBBIX BBIPAKEHUH, TPUMEHSATh Pa3HOOOPA3HBIE CITOCOOBI
Y IPUEMBI BBIUMCIICHUS 3HAUEHUN APOOHBIX BBIPAKEHUMN, COJIEPIKAINTUX OOBIKHOBEHHBIC
U JIECATUYHBIE JPOOHU.

[lepexoguts OT omHOW (OpPMBI 3amUCH HYHMCEN K Jpyroi (mpeoOpa3oBHIBATH
JECATUYHYIO JIp0Obh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECSITUYHYIO JPOOB).

CpaBHUBATH U YIIOPSAJOUYUBATH PALIUOHAIIbHBIC YUCIIA.

OKpyIJISITh YUCIa.

BBINONHATh NPUKUAKY W OLEHKY pEe3yJbTaTa BBIUYMCICHHM, OLEHKY 3HAYCHHM
YUCJIOBBIX BBIPAKECHUI. BBINOMHATH ACUCTBUS CO CTEMNEHSIMU C HaTypaJbHBIMU
MOKA3aTEISIMH.

[IpuMeHTh TPU3HAKH JCIIMMOCTH, PA3JI0KEHHE HAa MHOXUTEIU HATypaJbHBIX
qucedn.

Pemiathe npakTUKO-OPUEHTUPOBAHHBIE 33141, CBSI3aHHBIE C OTHOLLIEHUEM BEJIMYMH,
MPONOPLMOHAIBHOCTBIO BEJIMYUH, IPOLIEHTaAMU, UHTEPIPETUPOBATH
pe3yJbTaThl pElICHUs 3a1a4 ¢ YYETOM OTPAHUUYCHUM, CB3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.

AnredpanvyecKue BbIpAKEeHUA

Hcnonp3oBaTh anreOpanyecKkyro TEPMUHOJIOTHIO U CUMBOJHUKY, IPUMEHATh €€ B
MpOIECCe OCBOCHUS Y4eOHOTO MaTepuania.

HaxomuTe 3HadeHus: OyKBEHHBIX BBIPAKCHUN TPU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

BeimonHaTe mpeoOpa3oBaHus IEOTO BBIPAKEHHS B MHOTOUWICH NPUBEICHHEM
MOI00HBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BbINONHATH YMHOXKEHHE OJHOWIEHA Ha MHOTOWIEH U MHOIO4YJIeHa Ha MHOTOWIEH,
MPUMEHSATH (DOPMYJITBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCy1IecTBIATh Pa3I0KeHHE MHOTOYICHOB HA MHOYKUTENH C MIOMOIIIbIO BEIHECEHUS
3a CKOOKH OOIIET0 MHOKUTEIS, TPYIITUPOBKY ClIaraeMbIX, TpUMEHEHUsS (HOopMyIT
COKPAILLIEHHOI'O YMHOXKEHHS.

[TpumeHaTh mpeoOpa3oBaHUs MHOTOWICHOB JJISl PEUICHHs pa3IUYHbIX 3a1ad U3
MaTEeMaTHUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON MTPAKTUKH.

HNcnonp3oBaTh CBOMCTBA CTENEHEH C HAaTypaJdbHBIMH IIOKA3aTCIIAMU JIIA

npeoOpa3oBaHusl BEIPAKCHUN. Y paBHEHUs] 1 HEPABEHCTBA
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Pemate nuHENHBIE YypaBHEHHs C OJHOM NEPEMEHHOW, NPUMEHSAS IpaBUiIa
nepexofa OT MCXOJHOTO ypaBHEHHUs K PaBHOCWIBHOMY eMy. lIpoBepsTs, sBisieTcs au
YUCJIO0 KOPHEM YPaBHEHUS.

[IpumeHaTy rpaguueckue METOAbl NMPU PEIICHUU JIHUHEWHBIX YpaBHEHHM M UX
CUCTEM.

[TonOupaTe npuMepskl Map 4Kces, SBISIOMIMUXCS PEIIEHUEM JIUHEHHOr0 ypaBHEHUS
C ABYMS IEPEMEHHBIMHU.

CTpouTh B KOOPAWHATHOW IUIOCKOCTH TpadUK JIMHEHHOTO YpaBHEHUS C JABYMs
MEPEMEHHBIMHU, MOIb3YSACh IPaPUKOM, IPUBOJUTH TPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cucreMbl IBYX JMHEHHBIX YPaBHEHUW C JABYMsS IIEPEMEHHBIMU, B TOM
quciie rpaguuecku.

CocTaBisTh U pemarh JIMHEWHOE ypaBHEHUE WM CUCTEMY JIMHEWHBIX YpaBHEHUM
[0 YCJIOBHUIO 33Ja4yd, WHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 3aJadd
ITOJTyYEHHBIN PE3YJIbTAT.

DOyHKUNHA

N300pakaTh Ha KOOPAMHATHON MIPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpAUHATaM, JTy4d, OTPE3KU, UHTEPBAJIbI, 3alIUCHIBATh YUCIOBBIC POMEKYTKH Ha
anreOpandecKoM si3bIKe.

OTMeuaTb B KOOPJMHATHOM IIJIOCKOCTM TOYKH IO 3aJaHHBIM KOOpJWHATaM,
CTpouTh rpaduky THHEHHBIX GyHKINNA. CTpouTh rpaduk GyHKIUU ¥ = |x|.

OnuceIBaTh C TOMOIIBIO0 (PYHKITNI U3BECTHBIE 3aBUCIMOCTH MEK/Ty BEJIMUNHAMMU:
CKOPOCTb, BpEMsl, PacCCTOSIHHE, 1I€Ha, KOJIMYECTBO, CTOMMOCTh, MPOU3BOAUTEIBHOCTD,
BpeMsi, 00BEM pabOTHI.

HaxonuTe 3HaueHue QpyHKIMY 110 3HAYEHHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnoco0 MNpeacTaBiIeHUS M aHaiau3za HUHGOpMaIH,
M3BJICKaTh W WHTEPHPETUPOBATH MH(MOpPMAIUIO U3 TPaQUKOB PEabHBIX MPOIECCOB U
3aBUCUMOCTEM.

[IpenMeTHble pe3yibTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

Yucaa v BbIYUCICHUSA

Hcnonb30BaTh HadallbHBIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YUCEI
JUIsL CpaBHEHMS, OKPYIJICHHS W BBIUYMCICHUM, U300pakaTh JEHCTBUTENbHBIE 4YHCIA
TOYKaMHU Ha KOOPJAMHATHOM MIPSIMOMU.

[IpuMensTh TOHSATHE aApU(METUYECKOTO  KBaJApaTHOTO KOPHS, HAXOJWTh
KBaJpaTHbIE KOPHHU, HCIOJIb3YySl TPU HEOOXOAUMOCTU KaJbKYJISTOP, BBIMOIHATH
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peoOpa3oBaHUsl BRIPAKECHUM, COJEpKAIIUX KBaJIpaTHbIE KOPHHU, MCIOJIb3Ysl CBOWMCTBA
KOpPHEU.
Hcrnonb30BaTh 3aTUCH OOJIBIIUX U MAJIBIX YMCEJ C MOMOIIBIO IECATUYHBIX JIpoOei

u creneHert uncia 10. Anredpanyeckue BbIpaKeHUs

HpI/IMCHﬂTB IIOHATHC CTCIICHHU C LI CJIBIM ITOKA3aTCIJIEM, BBITIOJIHATDH Hp606pa3OBaHI/ISI
BBIpa}KeHHﬁ, COoACPpKaMMUX CTCIICHU C LCJIBIM ITIOKA3aTCJICM.

BBINOMHATS TOXKIECTBEHHbIE IMPEOOpa30BaHUs PALMOHAIBHBIX BBIPAKEHUH Ha
OCHOBE MPaBUJI ACUCTBUI HaJ MHOTOYIEHAMH U aJIreOpanyecKUMH IPOOSIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXWICH HA MHOKUTEIIH.

[IpuMeHsaTh TpeoOpa3oBaHUsl BBIPAXKEHUM JUIsl PEIICHUs Pa3IMYHbIX 3ajlad U3
MAaTEMAaTUKH, CMEXKHBIX [IPEJIMETOB, U3 PEATIbHOU MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemlate JsMHENMHBIE, KBAaJApaTHBICE YPAaBHEHUS W pPALMOHAJIbHBIC yPAaBHEHWS,
CBOISILIMECA K HUM, CUCTEMBI JIBYX YPABHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEUIINE UCCIAEAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUW, B TOM
qucie C NPUMEHEHHEM TpaduiecKuX NpeACTaBIeHUN (yCTaHaBIMBATh, HUMEET JIH
ypaBHEHUE WIH CUCTEMA YPaBHEHUMN PEILIeHHUs], €CITU UMEET, TO CKOJIBbKO, U MPOYEe).

[lepexoauTh OT CIOBECHOW (POPMYIHMPOBKH 3a7aud K €€ alreOpandeckod MOJeNn
C NIOMOIIIBIO COCTABJICHUSI YPABHEHMS WM CUCTEMbI YPAaBHEHHUM, HHTEPIIPETUPOBATh B
COOTBETCTBHM C KOHTEKCTOM 3a/]1a4¥ ITOJIyUYEHHBIN PE3YJIbTAT.

[IpuMeHATh CBOMCTBA YHWCIIOBBIX HEPABEHCTB JJIsl CPABHEHMS, OLICHKH, pEIIaTh
JMHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHOM M MX CHUCTEMBI, JaBaTh I'paUUecKyro
WJUTIOCTPAIMI0 MHOYKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[lonuMath W HCHOJB30BaTh (DYHKIMOHAJIBHBIE TOHSATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYCHMsI), OMNPEACNITh 3HauYeHWE (YHKIUA 10 3HAYCHHUIO
apryMeHTa, Ompenenarh cBoicTBa (QyHkuuu 1o e€ rpaduxky. CtpoutTh Tpaduku

AJIIEeMEHTApPHBIX (PYHKIMI BUA:

Vi3
y=—,y=x%y=x3y=x y=|x|

x’ , OITUCHIBATh CBOMCTBA YMUCIOBON (DYHKIIUU

o e€ rpaduxy.

[IpenmeTHble pe3ynbTaThl OCBOCHHS MpPOrpaMMbl yueOHOro Kypca K KOHILY
oOyueHus B 9 kiaacce:

Yucaa v BLIYUCJICHUSA
CpaBHUBATH U YHOPSAOUYMBATH PAIMOHAJIBHBIE U UPPALIUOHAIBHBIE YUCTIA.
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Boinonusate apudmeTnyeckue NEUCTBUS € palMOHAIBHBIMU YHCJIAMH, COYeTas
YCTHBIE W TIUCBbMEHHBIE MPUEMBI, BBIMOJIHATH BBIYMCICHUS C HPPaALMOHATBLHBIMU
YHUCIIaMH.

Haxonute 3HaueHUs CTENEHEW C LEIbIMH IOKA3aTeIsIMU M KOPHEW, BBIYUCIIATH
3HAYEHUS YUCIIOBBIX BBIPAKECHUMU.

OKpyriaTh  JA€UCTBUTEIBHBIE YHWCIA, BBINOJHATH NPUKUAKY  pPe3ybTara
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUs U HEPABEHCTBA

Pemrars nuHEHHbIE M KBaJpaTHBIC YPAaBHEHUS, YPAaBHEHUs, CBOIALIMECS K HHUM,
pocTerine ApoOHO-pallMOHAIbHBIE YPABHEHHS.

Pemats cucremsl 1ByX JIMHEHHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMU U CUCTEMBI
IBYX YPAaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SABIIACTCS JIMHEUHBIM.

PemaTe TeKCTOBBIE 3a/1aud alredOpandyeckuM CrocoOOM C MOMOILIBIO COCTABIICHUS
YPaBHEHMS WM CUCTEMBI JBYX YPABHEHUH C JBYMs IEPEMEHHBIMU.

IIpoBOUTE MPOCTEUIINE MCCIENOBAHUS YPABHEHUN U CUCTEM yPaBHEHUU, B TOM
quyciie ¢ NpUMEHEHWEeM TrpaduyecKux NpeacTaBieHuid (ycTaHaBIMBaTb, MMEET JIU
YpaBHEHUE WIH CUCTEMA YPaBHEHUM pPEIIECHNUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEe).

PemaTh nuHeliHble HEPAaBEHCTBA, KBAaIpaTHbIE HEPABEHCTBA, M300paxaTh PEIICHUE
HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alIMCBHIBATh PELIEHUE C IOMOIIBI0 CUMBOJIOB.

Pemats cucTteMsl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIKOYAIOLIKE
KBa/IpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CUCTEMbl HEPABEHCTB Ha YHCIIOBOM
IIPSIMOM, 3aIIUCHIBATh PEIIEHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIUYHBIX 33/1a4.

DyHKUNH
Pacmnio3naBate GYHKIMU ~ M3YYEHHBIX BHUJIOB. Iloka3biBaTh
CXEMaTUYECKHU PACIIOJIOKEHUE Ha KOOPJIMHATHOM INTIOCKOCTH rpadyuKoB (DYHKITUN BUAA:

#
y:kx’y:k.x‘l'b;y:;,y:axz_'_bx_l_c’y:x3’y:&’yzlxlB

3aBUCUMOCTH OT 3HaueHUH KOd(h(OUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpoutrh u wm300pakaTh CXEeMaTUYECKU TpadUKu KBAAPATHUHBIX (YHKIIHH,
OIMMCHIBATh CBOMCTBA KBAJPATHYHBIX (PYHKITUH 10 UX TpaduKam.

PacriosnaBaTh KBaApaTHyHyr0 (YHKIUIO 1O (QopMyse, TPUBOIUTH MPUMEPHI
KBaIPaTUYHBIX (YHKIIMHA U3 peaTbHOM KU3HU, PU3UKH, TEOMETPHH.

YucaoBble MOC/JIe10BATEIbHOCTH U MPOrPecCcHH

Pacno3naBath apupMETUUECKYyI0 U T€OMETPUUYECKYI0 TPOTPECCHUU TPU Pa3HBIX
crioco0ax 3aJaHus.

BeITIONTHATE ~ BBIYMCIICHUS € HWCHOJB30BaHWEM  (GopMyl  n-ro  4ieHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTrPECCHil, CYMMBI TIEPBBIX N YJICHOB.
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N300paxkath 4aeHsbl OCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHOM IJIOCKOCTH.

Pemarp 3ajaun, cBsi3aHHBIE C YHMCIOBBIMU IOCJIEI0BATEILHOCTSIMHU, B TOM YHUCIIE
3aJaud M3 pealbHOM JKM3HM (C HCMHOJb30BAaHUEM KaJbKyJIATOpa, LU(POBBIX
TEXHOJIOTHUH).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumMmenoBanue paszuena KoanuecTBO OCHOBHOE OCHOBHBIE BUJbI ACATCIIBHOCTU 06y‘IaIOHII/IXC$I
(Temnl) Kypca JacoB COoAEpKaHUE
Yuciia ¥ BEIYUCIIEHUS. 25 IHousarue
CucreMaTu3upoBaTh U 000ramaTh 3HaHUsA 00
PanmonannHbBIE UKCciIa palroOHaIBLHOTO
OOBIKHOBEHHBIX M JICCATHYHBIX JIPOOSX.
qucIia.
Apubmernueckue CpaBHMBATBH U YHOPSIA0YUBATH APOOH, TpeoOpa30BbIBas

JNEUCTBUS C
paloHaIbHBIMU
yucnamu. CpaBHEHUE,
yHopsiI0UMBaHUE

paduOHAJIbHBIX YHUCCII.

CreneHp ¢
HaTypaJbHbIM
MOKa3aTeJieM.
Pemienue oCHOBHBIX
3a/1a4 Ha JIpooH,
MPOLICHTHI U3
pealbHOM IPAKTUKH.
[Tpuznaku
JIEITIMOCTH,
pa3noKeHus Ha
MHOXXUTEIIN
HaTypaJIbHBIX YHCEII.

IpU HEOOXOUMOCTH JECATUYHBIE TPOOU B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B JECATUYHbBIE, B YACTHOCTU B OECKOHEUHYIO
JECATUYHYIO IPOOb.

IIpuMeHsTH pa3Hoo0pa3HbIe CIOCO0bI U NPUEMBI
BbIYUCJICHHUS 3HAYEeHUI TPOOHBIX BHIPAKEHU,

CoJiep KallluX OOBIKHOBEHHBIC U JIECATUYHbBIC TPOOU:
3aMEHSTh IPU HEOOXOJUMOCTH IECATUUHYIO IPOOh
OOBIKHOBEHHOW U OOBIKHOBEHHYIO JIECATUIHOU, IPUBOIUTH
BbIpaXXeHHE K Gopme, Hanbosee yaoOHO! i BEIYUCICHHH,
npeoOpa3oBbIBaTh APOOHBIE BHIPAKEHHS HA YMHOKEHUE U
JICJICHHUE IECATUYHBIX JPO0eH K JEHCTBUSAM C HETBIMH
YUCIIAMH.

IpuBOAUTH YHCI0BBIE M OYKBEHHbIE PUMEPBI CTCTICHA C
HaTypaJIbHBIM TTOKa3aTesieM, OObICHSS 3HAUCHUSI OCHOBAHUS
CTETICHH Y TIOKA3aTelIsl CTENEHH, HaXOUTh 3HAYCHUS
cTernenelt Buaa a” (a — no0oe palmoHaibHOE YUCIIO, 1 —
HATYypaJbHOE YUCJIO).
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PeanbHbie
3aBucuMocTH. IIpsamas
1 oOpaTHas
MPONOPLUHUOHAIIBHOCTH

IloHumaTh cMbICT 3aUCU OOJIBILIMX YHUCENI C MOMOILBIO
JECATUYHBIX ApoOel u creneneit uncna 10, npuMeHATh X
B PEAJIbHBIX CUTYaIUsX.

IIpumMeHsATH NPU3HAKYU ACTUMOCTH, PA3JIOKEHUS Ha
MHOKHUTENIA HaTyPAJIbHBIX YUCEN.

PemaTe 3agaum Ha yacTy, IPOLIEHTHI, PONOPLUHU, HA
HaxoKJeHue ApoOu (IIPOLIEHTA) OT BEJIMYUHBI U

BEJIMYMHBI 110 €€ ApoOu (TIPOLIEHTY), ApoOHr

(mpoueHTa), KOTOPBIA COCTABISET OJJHA BETUYHHA OT
JIPYTOH.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3JINYHbIE PELICHUS,
3aMKCH peuIeHUN TEKCTOBBIX 3a/1a4.

Pacno3sHaBaTh M 00BSICHATH, ONIUPASICh HA ONPE/CIICHMUS,
IPSMO MPONOPLUUOHAIBHBIE U 00PATHO MPONOPLUHOHAIbHBIE
3aBUCUMOCTH MEX]ly BEJIMYNHAMH; NPUBOAUTH NPUMeEPbI
ATUX 3aBUCUMOCTEH U3 peallbHOr0 MUPA, U3 APYTUX YUeOHbIX
IPEIMETOB.

Pematp npakTUKO-OpUEHTHPOBAHHBIE 3a]]a4X Ha Apo0H,
IPOLIEHTHI, MPSMYIO U 00PATHYIO MPONOPIIMOHATILHOCTH,
IPOIIOPLIH
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AnreOpandeckue 27 ByKBCHHbIC OBaanerp aredpanyeckor TEPMUHOIOTUEH U CUMBOJIUKOH,
BBIpaKCHUS BbIPAKCHH NPUMEHSTH €€ B IPOLIECCE OCBOCHUS YUeOHOr0 MaTepuara.
' Haxoauth 3HaueHUs1 OyKBEHHBIX BRIPAKECHUM TIPU
ITepemennbie.
3aJIaHHBIX 3HAYEHHSIX OyKB; BBIMIOJIHATH BEIYUCICHUS 110
Jlonmyctumsbie
dhopmyiaMm. BeImOJIHATH MpeoOpa30BaHus 1EJI0T0
3HAYCHUS
BBIPAKEHUS B MHOTOWIEH PUBEICHUEM TTOT00HBIX
MEPEMEHHBIX.
cllaraeMbIX, PaCKphITHEM CKOOOK. BBINMOJIHATHL YMHOKEHHE
DopMyIIBI.
OJIHOYJIEHA
[IpeoGpasoBanue Ha MHOTOWIEH U MHOTOYJIEHa HA MHOTOWIEH, IPUMEHSATH
OyKBEHHBIX (dbopMyIIbl KBaJpaTa CyMMBbI M KBaJpaTa pa3HOCTH.
BBIPAKEHUU, OcyuecTBJIATH Pa3ioKEHUE MHOTOYWIEHOB HA MHOKUTEIN

pacKpbITHE CKOOOK 1
MIPUBEICHUE
MOJIOOHBIX
citaraeMbIX. CBOMCTBA
CTCIICHHU C
HaTypaJlbHbIM
MOKa3aTeJIEM.
MHOTOYJICHBI.
CrnoxeHue,
BBIYHTAHHUE,
YMHOXEHUE
MHOT'OYJICHOB.
DopmyIsl
COKpPAIIEHHOTO

MyTEM BBIHECEHMS 32 CKOOKU 0OILIEr0 MHOXKHUTENS,
npuMeHeHus1 (POpMyJIbl pa3HOCTH KBaJAPaTOB, (GOPMYI
COKPAILLIEHHOI'O YMHOXKEHHS.

IIpumensaTs  mpeoOpa3oBaHWE  MHOTOWIEHOB A

pEIIeHNsT Pa3IMYHBIX 3a7a4 W3 MAaTeMaTHKH, CMEKHBIX
NPEeIMETOB, U3 PEaIbHON MPAKTUKH.
3HAKOMUTBHCS ¢ UCTOPHEH Pa3BUTHUS MAaTEMAaTUKH
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YMHOXEHHS.
Paznoxenue
MHOT'OWICHOB Ha
MHOKHUTEITH

YpaBHEHMS U HEPABEHCTBA

20

VYpaBHeHue, npasuia
npeodpa3oBaHUs
YpaBHEHHS,
PAaBHOCHJIBHOCTD
YPaBHCHUU.
JInnenHoe ypaBHEHHE

PemiaTes nuHEHOE YpaBHEHUE C OJHOM MTEPEMEHHOM,
MPUMEHSAS MPAaBUJIA TIEPEX0IA OT UCXOIHOI'O YPABHEHUS K
paBHOCHIIBHOMY eMy Oosee npoctoro Buza. [IpoBepsaTs,
SIBJISIETCA JIM KOHKPETHOE YUCIIO KOPHEM YPABHEHUS.
IHoa0upaTs npuMepbI Map YUCEN, SBIAIOIMNXCS PEIICHUEM
JIMHENHOTO YPAaBHEHHUSI C IByMs IIEPEMEHHBIMU.

C OJTHOW NIEPEMEHHOM,
pEIIEHUE JIMHEUHBIX
ypaBHEeHMH. Pemenne
3a/1a4 € MOMOUIBIO
YPaBHEHHUM.

JInHenHoe ypaBHEHHUE C
JBYMSI IIEPEMEHHBIMU U
ero rpadguk. Cucrema
JBYX JINHEWHBIX
YPABHEHUM C IByMs
MIEPEMEHHBIMU

CTpouTh B KOOPAMHATHOMN MJIOCKOCTH IpaduK JTUHEHHOTO
ypaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIb3YSCh TpauKom,
NMPUBOAUTH NPUMeEPHI PELICHNUS YPAaBHEHUS.

HaxoauTthb peieHre CUCTEMBI IBYX JIMHEMHBIX YPABHEHUH C
JIBYMSI IEPEMEHHBIMM.

CocTaBiasTh U peliaTh YPABHEHUE UJIU CUCTEMY
YPaBHEHUI MO YCIIOBUIO 3a]1a4l, HHTEPIIPETUPOBATh B
COOTBETCTBHM C KOHTEKCTOM 3aJa4M ITOJTy4YEHHbIN

pe3ynbTar
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Koopaunate! u rpaduki.
DOyHKIMU

24

Koopaunara Toukn Ha
npsAMon. Yucnoselie
MIPOMEXKYTKHU.
PaccrostHue mexay
IBYMs TOUYKAMU
KOOpJIMHATHOU
MIPSAMOM.
[TIpssmoyrosnbHas
CUCTEMAa KOOpJIMHAT Ha
IJI0CKOCTH. IIprmepsl
rpaduKoB, 3aJJaHHBIX
dbopmynamu.

HN300paxkaTh Ha KOOPAMHATHOM MPSAMON TOUKH,
COOTBETCTBYIOIIME 3aJJaHHBIM KOOPAMHATAM, JIy4H, OTPE3KH,

WHTEPBAJIbL; 3aMUCHIBATh UX HA AITeOpanuecKoM SI3bIKE.
OTMeuyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH I10
3aJIaHHBIM KOOPJIMHATaM; CTPOUTH IPaUKH HECIOKHBIX
3aBUCUMOCTEH, 3aJaHHBIX (POpMYyJIaMH, B TOM YUCIE C
OMOIIEI0 UG POBHIX TabopaTopuii. [I[puMeHATH, H3yUYaTh
NnpenMyniecTBa,

HHTEPHPETHPOBATH rpadUUECKUil Croco0 MPeACTaBICHUS U
aHaM3a pa3HOoOOPa3HON KU3HEHHOW MH(POPMAIIUH.
OcBauBaTh NOHATHE (PYHKITUH, OBJIaJICBATh
(GYHKITMOHATBHON TEPMUHOJIOTHEH.

Pacno3naBarsp JIMHEHHYO QYHKIUIO )y = kx + b,

Urenue rpapukoB
peasbHbIX
3aBUCUMOCTEM.
[TonsiTue pyHKUIMU.
I'paduk GyHKIIHN.
CpoiicTBa pyHKIUH.
JIuneiinas GyHKUMS.
[TocTpoenue rpajduka
JUHENHON QyHKIUY.
I'padux pynkunu
y=|x]

ONKMCHIBATHL €€ CBOMCTBA B 3aBUCUMOCTH OT 3HA4YCHHM
kod¢hpuIreHToB k u b.

Crpouts rpaduku muHerHON GyHKINU, QYHKIMH ) =| X |.
Hcnoan3oBath nu@poBbie pecypesbl il IOCTPOCHUS
rpadukoB GYHKIMIA U U3YyUEHUS UX CBOMCTB.

[IpuBOAUTE PUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B PEAJIbHBIX
npoueccax v sIBICHUSAX
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[ToBTOpEeHME U 06001ICHIE 6 IToBTOpEHUE Bri0upaTn, NPUMEHATH OLICHMBATH CIoco0bI
OCHOBHBIX  TIOHSTHM CpPaBHEHMsI  uuCell, BBIYMCICHUN, IpeoOpazoBaHUM
¥ MeTo/loB Kypca 7 BBIPQKCHUU, PELICHHUS] YPAaBHEHUU.

Kacea, 0000MICHHE | (QeypecTBAATH CAMOKOHTPOJIL BEITONHACMBIX ACHCTBHUIT 1
SHaHIHI CaMOTIPOBEPKY Pe3yJIbTaTa BHIYUCICHHM, MPE0Opa30BaAHUIA,
ITOCTPOCHUM.
PemiaTs 3aga4um U3 peasbHON )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHUS ISl PELUICHUS 3a7a4 U3 IPYTrux
IIPEIMETOB.
Pematrh TekcTOBBIE 3aJauM, CPAaBHMBATh, BbLIOUPAThH
CIoco0bl pelIeHUs 3a1a4u

OBIIEE KOJIMYECTBO 102

YACOB IIO

[TPOITPAMME

8 KIIACC

HanumeroBanue paszgeia  KoiqHaecTBO OCHOBHOE OcHOBHBIE BUBI JCATEIHHOCTA 00YUYAIOIUXCS
(Temsl) Kypca JacoB coaepKaHue
Uucna v BBIYUCIIEHUS. 15 KBanpartnsiili KOpeHb @®opMyJIHPOBATH ONpeleIeHue KBAaIPaTHOIO KOPHS U3

KBagpaTtHbie KOpHU

u3 yucia. [lonstue
00 HppanroHaJIbHOM
yucie. JlecaTuuHbie
PUOITNKEHUS
HUppaliOHAIbHBIX

yucia, apuhMeTUYECKOro KBaAPATHOTO KOPHS.
IIpumMeHATH onepanuio U3BJICUEHUS KBAAPAaTHOTO KOPHS
U3 YUCIa, MCIOJIb3YSl P HEOOXO0AUMOCTHU
KAJbKYJIATOP. OUeHuBaTh KBAJpaTHbIE KOPHU IIEJIBIMU
YUCIIAMH U JECATUYHBIMU IPOOSIMH.
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qyuced.
JlenicTBUTEIBHBIE
yucna. CpaBHeHUE
JICUCTBUTEIILHBIX
qyuced.

VpaBHenue Buga x°
=a.

CgolicTBa
apu(pMEeTUIECKUX

KBaJIPaTHBIX KOPHEH.

[IpeobOpazoBanue
YU CJIOBBIX
BBIPAYKECHUH,
CoZIepIKaINX
KBaJpAaTHbIE KOPHU

CpaBHMBATH U YIIOPSIA0OYHUBATH PALMOHAIBHBIE U
UppalvOHATbHBIE YUCIIA, 3alIMCAHHBIE C TOMOILBIO
KBaJIpaTHBIX KOPHEM.

MccaenoBars ypaBHEHHE X° = d, HAaXOJWTh TOYHBIE U
npuOIMKEHHBIE KOPHU TTpH a > 0.

HccaenoBarh ¢BOMCTBA KBAaIPATHBIX KOPHEH, ITPOBOIS
YHUCJIOBBIE KCIIEPUMEHTHI C HCIIOJIBb30BAHUEM KaJIbKYJIATOPA
(koMIIBIOTEpA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIESCKUX KBAPATHBIX
KOpHEHW; MPUMEHSTDb UX JUIsl MpeoOpa30BaHMsl BIPAKEHUH.
BbInoiHATH Npeo0pa3oBaHus BHIPAXKCHUM,

COZIEpIKAIlUX KBaJgpaTHbIE KOPHU. BeIpaxkaTs nepeMeHHbIE
U3 FEOMETPUYECKHX U (pu3nuecKux Gopmyi. BeraucasaTs
3HAYEeHMs BBIPAXKXEHUM, COAECP/KAMNX KBAaIPATHBIE KOPHH,
UCTOJIb3Ys IPU HEOOXOJUMOCTHU KaJIbKYJIATOP.

Hcnoan3oBarsb B XO04€ pCIICHUA 3aaa4 3JICMCHTAPHLBIC
MMPpEACTABJICHUS, CBA3aHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HAa4YCHUAMHU
BCJINYHH.

3HAKOMMTBHCH ¢ HCTOPHMEN Pa3BUTHS MAaTEMATHKU
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Ynucima W BBIUMCICHUS.

CrerneHs ¢ LEIBIM

CreneHb C UEnbIM
MOKA3aTEJIEM.
CranpapTHas 3anuch

@DopMyJIUPOBATH ONpe/ieIeHre CTEIIEHU C LETbIM

ITOKa3aTCJICM.

MoKa3aTejaeM IIpeacraBasiTh 3anUCh OOJIBITUX U MaJIbIX YUCET B
1ucia. crangaptHoM Buje. CPaBHUBATD YNCIIA U BEJIMYHMHBI,
Pasmepet 00bexToB 3amyMcaHHbIe C UCIOJb30BaHueM cteneHu 10.
OKPY’Karollero Mupa
Hcnoab30BaTh 3aIUCh YHUCEN B CTAHAAPTHOM BHUIE
(OT ByIeMEHTapHBIX
YacTHIl 10 JUISL BEIPOKCHUS Pa3MEPOB OOBEKTOB, JNINTCIIBHOCTH
T — IIPOLIECCOB B OKPYKAIOIIEM MUPE.
00BLEKTOB), DopMyIMPOBATH, 3ANIMCHIBATH B CUMBOJIHYECKON
JUTUTEIILHOCTh (¢popme 1 MILTIOCTPUPOBATH MPUMEPAMHU CBOMCTBA
MPOLECCOB B CTEICHHU C LICJBIM IT0KA3aTEIIEM.
OKPYXarOIIEM MUDE. IIpuMeHAITH CBOMCTBA CTETICHU TS TpeoOpa3oBaHus
CBOIJiCTBa CTEIIEHU C BBIPAKECHUH, COAEPKAIINUX CTETIEHU C LIETBIM
LICJIBIM ITOKa3aTejaeM rokasarejeM. BbINOJIHATH AeliCTBUS C YKCIIaMH,
3alMCaHHBIMH B CTaHAAPTHOM BHUJE (YMHOXXECHUE,
JICJICHUE, BO3BEJICHUE B CTEIICHD)
Anredpanueckue KBaipaTHslit Pacno3znaBaTh KBaJpaTHBIN TPEXUIEH, YCTaHABIMBATD
BeIpakeHus. KsagparHeii TPEXUJIEH. BO3MOYKHOCTB €T0 Pa3JIOKECHUS Ha MHOKUTEIH.
TPEXUIICH Paznoxenue PackiaaapiBaTh HA MHOKHTEJH KBAIPATHBIA TPEXWIEH
KBaIpaTHOT'O C HEOTPULATEIBHBIM JUCKPUMUHAHTOM

TpEXUEHa Ha
MHOKUTEIU
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AnreOpandeckue
BBIPKCHHUS.

Anredpanueckas JIpoOb

15

Anrebpanueckas
npo0Osb. JlonycTrmbie
3HAYCHUS
MIEPEMEHHBIX,
BXOJIAIINX B
anreOpanyeckue
BBIPKCHHSI.
OCHOBHOE CBOMCTBO
anredpandecKon
npobu. CokparieHue
npooeii. Ciioxenue,
BBIUYUTAHHE,
YMHOXCHHE U
JeneHne
anreOpandecKux
IpoOei.
[TpeobpazoBanue
BBIPAKCHUH,
coJieprKaInux
anreOpanyeckue
apoou

3anuckiBaTh anredpandeckue Boipakenus. Haxoaurpb
00J1aCTh ONPEJEICHHS PAlIMOHATBHOTO BBIPAXKEHUSI.
BbINOJHATH YKCIIOBBIC MTOJCTAHOBKU U BHIYMCIATH
3Ha4YeHHe JIPOOH, B TOM UHUCIIE C TOMOIIbIO KaIbKYJIATOpPA.
®opMyIHPOBATH OCHOBHOE CBOICTBO alireOpanyeckom
IpoOu 1 MPUMEHSATH €ro AJisl IpeoOpa3zoBaHus IpoOei.
BbINOJIHATH JeiicTBUSA C AIredpanuyecKuMu ApoOsiMu.
[TpumensTs npeoOpa3oBaHUs BHIPAKEHUH IS PEIICHHUSI
3agad. Beipaxkath nepeMeHHble 13 GopMyIl (PU3NIECKUX,
Tr€OMETPUYECKUX, ONMUCHIBAIOIINX OBITOBBIE CUTYALIUHN)
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YPaBHeHI/IH 1 HCPABCHCTBA.

KBazgpaTHble ypaBHEHHUs

15

KBagpaTHoe
ypaBHeHue. Henonnoe
KBaJIpaTHOE
ypaBHeHue. opmyna
KOpHEH KBaJIpaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenne ypaBHeHui,
CBOJIAIIMNXCS K
KBaJIPaTHBIM.
[Ipocreiimmue
JIPOOHOpAITMOHATBHBI
€ YpaBHECHUA.
Pemenue

TEKCTOBBIX 3aJa4 C
IIOMOILBIO
KBaJpaTHBIX
YpPaBHEHUU

Pacno3HaBaTh KBaJpaTHbIC YPABHEHHUS.
3anuceiBaTh (OPMYJIY KOPHEN KBAJIPATHOTO YPaBHEHMS;

pelaTs KBaJApaTHble YPABHEHHUS — IIOJIHBIE U HEIIOJIHBIE.
IIpoBoauTs npocreime UCCaAeI0BAHUA KBAIPATHBIX
YPAaBHEHHUM.

PemaTs ypaBHeHUs1, CBOJSALIMECS K KBAJPATHBIM, C
OMOILBIO MPE0OPA30BAHMI 1 3aMEHOI EPEMEHHOM.
HaoOJuronath 1 aHATM3UPOBATH CBS3b MEXIY KOPHIMU

1 K03 (HULIMEHTaMH KBaJPaTHOIO YpPaBHEHUS.
dopmyaupoBaTth TeopeMy Buera, a Takxke oOpaTHYIO
TEOpPEMY, IPUMEHATH 3TH TEOPEMBI JJIsI PELLICHMS 3a1a4.
Pemath TekcTOBBIE 321a4H aNTeOpanyecKUM CIIOCOOOM:
HEPEXOUTh OT CIIOBECHOW (DOPMYIMPOBKHU YCIOBHS 33/1a4u K
anredpanveckoi MoJIeIH MyTEM COCTaBJICHUS YPaBHEHUS;
pemaTh COCTAaBIEHHOE YPAaBHEHUE; HHTEPIIPETUPOBATH
pe3yJbTar.

3HAKOMUTBHCH € HCTOPHEH Pa3BUTHS alnreOpbl

YpaBHEHMS U HEPABEHCTBA.

Cucrtembl ypaBHEHUN

13

JInnenHoe ypaBHEeHHE
C ABYMsI
NIEPEMEHHBIMHU, €TI0
rpaduk, npuMepsl
pElICHUs YPaBHEHUN B
LEJBIX YACIAX.
Pemenne cucrem nByx
JIMHEWHBIX YPaBHEHUN

Pacno3HaBaTh JIMHEHHBIC YPABHEHUS C IBYMS
MIEPEMEHHBIMM.

CrtpouTth rpaduKky TMHEHHBIX YPAaBHEHHH, B TOM YHCIIE
HCNO0JIb3ys LM poBbIE pecypcehl.

Pa3iiuuarth napanienbHble U IEPECEKAIOIIMECS TTPSMBIE 11O
VX YPaBHEHUSM.

Pemrats cuctemsbl IByX JIMHEMHBIX YPABHEHUN C ABYMS
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NNEPEMCHHBIMUA HO)ICT&HOBKO?I " CJIOKCHUEM.

C IBYMsI
[IEPEMEHHBIMU.
[Ipumepsl pemienus
CHUCTEM HEIIMHEUHBIX
YPaBHEHUU C ABYMS
[IEPEMEHHBIMM.
I'padprueckas
VHTEPIPETALN
YPABHEHUSI C ABYMs
MEPEMEHHBIMU U
CHUCTEM JIMHEUHBIX
YPABHEHUM C IByMs
[IEPEMEHHBIMU.
Pemenune TekcToBBIX
3a7a4 C TOMOIIBIO
CHUCTEM ypPaBHEHUU

PemiaTes npocTeiime CUCTEMBbI, B KOTOPBIX OHO W3
YPABHEHUU HE SBIACTCS JIMHEMHBIM.

IIpuBoauTes rpaguyecKyr0 HHTEPNPETALUIO PEILICHUS
YPAaBHEHHUS C IBYMs IIEPEMEHHBIMU U CUCTEM YPABHEHUM
C ABYMs IIEPEMEHHBIMU.

Pemiath TekcTOBBIE 32Ja4H aNTeOpanyecKuM CrIocoO0M
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YpaBHEHHS U HEPABEHCTBA.

HepasencTtra

12

Yucnosble
HEPABEHCTBA U UX
CBOMWCTBA.
HepasenctBo ¢ onHOM
MIEPEMEHHOM.
JInuneninbie
HEPABEHCTBA C OJTHOU
MIEPEMEHHON U UX
petienre. CucTtemsl
JIMHEWHBIX HEPABEHCTB

@®opMyIMpPOBATH  CBOMCTBA  YHUCJIOBBIX  HEPABEHCTB,

WUIIOCTPUPOBAaTh ~ MX  HA  KOOPAMHATHOM  NIPSMOW,

AO0KA3BIBATH AJITCOPANIECKHU.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJ€E PELICHU 3a/1a4.
Pemiars MHElHBIE HEPABEHCTBA C OJJHOM NMEPEMEHHOM,
n300paxaTh pelICHUE HEPABEHCTBA HA YHUCIOBOM MPSMOM.
PemaTh cucTeMbl JIMHEMHBIX HEPABEHCTB, U300paXaTh
pELIEHUE CUCTEMBI HEPABEHCTB Ha YHCIIOBOU NIPSAMOU

C OJHOW NIEPEMEHHOM
U UX PEIICHUE.
N3o6pakenne
peleHus JINHEUHOTO
HEPaBEHCTBA U UX
CUCTEM Ha YHUCIIOBOU
PSAMON
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DyHKIUH.

OCHOBHBIE TOHATUS

[Tonsitue GhyHKIUN.
Ob6nactb
OTIpEICIICHHS U
MHOKE€CTBO 3HAYCHHU I
dbyukuu. CriocoOs!
3a1aHus QYHKITUH.
['padux pyHKUIUU.
CpolicTBa QyHKIMH,
UX OTOOpa)xeHue

Ha rpaduke

Hcnoab3oBaTh QyHKIIMOHAIBHYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY.

Buruuciadarhb 3HAYEHHUSA byHKIUH, 3aJIaHHBIX
dbopmynamu  (Ipu  HEOOXOJUMOCTH  MCHOJIb30BAThH
KAJIBKYJISITOP);  COCTABJSATH  TAOJMUBI  3HAYEHHH
byHKIUN.

Crpours mo ToukaM rpapukm GyHKIIHIA.
OnuceiBaTh CBOMCTBA (DYHKIIMM HA OCHOBE

e€ rpaduyuecKoro MpeACTaBICHHUS.

HUcnoab3oBaTh (yHKIIMOHATBHYIO TEPMHUHOJIOTHIO U
CHUMBOJIMKY.

HccaenoBath npumepsl rpaduKoB, OTPAKAIOUIUX PeaIbHBIC
npotieccel U siBieHud. [IpuBoAuTH MpUMeEPHI IPOLIECCOB U
SIBJICHUU C 3aJIJaHHBIMUA CBOVCTBaMH.

Hcnonb30BaTh KOMNBIOTEPHbIE IPOrPaAMMbI

JUTS IOCTPOEHUSI TpaMKOB (PYHKIIUN U U3yUYEHHS X CBOMCTB

OyHKIWY.
UucnoBble GyHKINUU

YreHue U mocTpoeHue
rpaduKoB QyHKIIHIA.
[Tpumepsl rpadrkoB

Haxoauts ¢ moMombio rpaduka GyHKIIMY 3HAYCHUE OJTHON
U3 paCCMATPUBAEMBIX BEJIWYMH 110 3HAYECHUIO Apyrou. B
HECJIOKHBIX CITy4asix BbIPaxKaTh GopMyJi0il 3aBUCUMOCTH
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bynxumii,
OTpa)xarouux
peaybHbIE MTPOLIECCHI.
OyHKIWH,
OMUCHIBAIOIIINE
NpsAMYIO U O0OpaTHYIO
MPONOPLIUOHAIILHBIC
3aBUCUMOCTH, UX
rpaduKu.

['paduk pyskuum y
=x’

OyHKIMU Y =

Xy =x,
y=VE Y = x|
rpadudeckoe pernieHune
YPAaBHEHHUU U CUCTEM
YpaBHECHUU

MEXK/1y BEJIMYMHAMM.
OnuceIBaTh XapakTep U3MEHEHUS OJTHOW BEJIMYMHbBI B
3aBUCUMOCTH OT U3MEHEHUS JPYTOM.

Pacno3naBath BuabI u3ydaembix ¢pyHknmid. [loka3siBaTh
CXeMATUYeCKHU MOJIOKEHUE HA KOOPAUHATHON MIIOCKOCTH

rpadukoB GyHKIMIA BUAA: Y XLy =x,y=vVx, y= |x|.
Hcnoab3oBarh (pyHKIMOHAIBHO-TpapuYecKue
NPEeACTABJIEHUs Ul PEUICHHUS U UCCIEAOBAHUS YPaBHEHUU
Y CUCTEM YPaBHEHHUM.

[IpumensaTs HUPpPOBLIE pecypcehbl 1S IOCTPOCHUS
rpadukoB GyHKIUH

[loBTOpEeHHE U 0000IIEHNE

IloBTOpEHUME
OCHOBHBIX ITIOHSITUHN U
METOJI0B KypcoB 7 U 8
KJIacCOB, 0000IIIeHIE
3HAHUU

Bei0upath, NpUMEHATH, OLEHUBATDH CIIOCOOBI CPAaBHEHUS
YKCell, BBIYMCICHUN, TPeoOpa30BaHuil BbIPAXKEHUM, pEIICHUS
YPaBHCHUM.

OcyuecTBJIATh CAMOKOHTPOJIb BBIITOIHAEMBIX JEUCTBAN U
CaMOTIPOBEPKY Pe3yJibTaTa BHIYMCICHHUM, TPeoOpa30BaHuUI,
IIOCTPOCHUH.

PemiaTe 3a1aum U3 peajibHOM KU3HHU, IPUMEHATH
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MaTeMaTUYeCKUe 3HaHUs JJIs peleHus 3a1a4 U3 ApyTux
IPEIMETOB.

Pemath TeKCTOBBIE 3agavu, CPaBHHBATD, Bblﬁl/lpaTb
CIocoObI peUICHUA 3aJa91

OBIIEE KOJIMYECTBO

YACOB
[TPOI'PAMME

11O

102
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9 KUIIACC

HamveHoBaHMe pasgena  KONMYecTBO OCHOBHOE OcCHOBHBIC BUIBI ICATCIIBHOCTH O0yJarOITHUXCS
(Tembl) Kypca 4acoB COAEpKaHUE
Yuiciia 1 BBIYUCIIEHUS. 9 Pa3BuBaTh npeacraBjeHus O YUCIax: OT MHOXKECTBA

JleCTBUTEIILHBIC YHCTIA

PanunonanbHele 4ucia,
UppALMOHAJIbHBIE

Yypclia, KOHEYHBIE U
OCCKOHEUHBIE
JNECATUYHBIC  JPOOH.
MHOXeCTBO
JIEUCTBUTEIILHBIX
YHCETI,
JICUCTBUTEIILHBIC
qypcia KaK
OCCKOHEUHBIE
NECATUYHBIE  JPOOH.
B3aumHO ogHO3HAUHOE
COOTBETCTBHE  MEXKIY
MHO>KECTBOM
JICUCTBUTEIILHBIX

Yuceal U MHOXECTBOM
TOYEK KOOpPJIMHATHOU
npsiMmoii.  CpaBHeHUE
JIEUCTBUTEILHBIX
qucer,
apupMeTHIECKIE

HaTypaJibHBIX YKCEJI 10 MHOYKECTBA JICHCTBUTEIbHBIX
yucesl. O3HAKOMHUTBLCS C BO3MOXKHOCTBIO MPEACTABICHUS
JIEHCTBUTEIILHOTO YHCJIa KaK OCCKOHEUYHOM IECATUIHON
JpoOu, MPUMEHSTh JECATUYHbIC TPUOIMKEHUS
palMOHATIBHBIX U UppallMOHATIBHBIX yncels. M300paxkatsh
JICICTBUTEIILHBIC YHCJIA TOYUKAMU KOOPJAUHATHOW MPSIMOM.
3anucbIBaTh, CPABHUBATH M YHOPSAI04YNBATH
JIeHCTBUTEIILHBIEC YHCIIA.

BbINnoHATH, COUeTasi YCTHBIE M TUCbMEHHBIE TPUEMBI,
apumMeTHvecKue 1eiCTBUSA C PALIMOHAIBHBIMYU YHCIIAMU;
HAXOJIUTh 3HAUCHHS CTEIICHEH C IICIBIMU MOKa3aTeIsIMU U
KOPHEH; BBIYMCJIATH 3HAUCHUS YUCIOBBIX BBIPAXKECHUM.
IHosy4yuTs npeacraBjieHue 0 3HAUUMOCTH
JIEUCTBUTEIILHBIX YUCEN B MPAKTUYECKON JICSITEILHOCTH
YyeJIoBeKa.

AHAJIU3UPOBATh U [1€JaTh BBIBOJAbI O TOYHOCTHU
OpUOMKEHUsT  JEUCTBUTEIBHOTO — YHUCIa  IpHU
pelleHuy 3a1a4.

OkpyriasiTh ACHCTBUTEIIbHBIC YNCIIA, BHIMIOJIHATH
NMPUKHUAKY pe3ybTaTa BEIYUCICHUHN, OLEHKY 3HAaUCHUI
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NEUCTBUS C
JIEUCTBUTEIILHBIMUA
YUCJIaMHU.
[Tpubnmxénnoe
3HAYCHUE
BEJIMYUHBI, TOUHOCTh
MIPUOTKCHUSL.
OkpyryieHuE YHCel.
IIpukuaka u oneHka

YU CJIOBBIX BBIpa)KeHHﬁ.

3HAKOMMTBHCH ¢ HCTOPHMEH PAa3BUTHS MAaTEMATHKU

pE3yIbTAaTOB
BBIUYKCIICHU U
YpaBHEHHS U HEPABEHCTBA. 14 JIuneitnoe OcBauBars, 3allOMMHATH 7| NPUMEHATH
YpaBHEHUS C OHOU ypaBHenue. Pemenune rpagpuyecKkue MeTOAbl IIPU pELUICHUM YPaBHEHHUH,
[IEPEMEHHOU YpaBHCHUM, HEPABEHCTB U UX CUCTEM.
CBOJUIIINXCA K PacnosnaBath 1iefble U JPOOHBIE  ypABHEHMS.
JTUHEWHBIM. .
Pemath JiMHeliHbIE W KBAJApPAaTHble YPABHEHUS,
KBanparnoe .
YpaBHEHHUSI, CBOJSIIMECS K HUM, MPOCTEUILINE
ypaBHeHue. Pemenue 5
. 0OHOpalMOHAIIbHBIE YPAaBHEHHSI.
YpaBHEHHI, P pan yp
CBOISIAXCS K IIpensaraTb BO3MOXHBIE CIIOCOOBI PEIICHUSI TEKCTOBBIX
KBaJ[PATHBIM 3a7a4, 00CYyKIaTh UX U PelIaTh TEKCTOBbIC 3aJ]a4
BuKBaj[paTHbIE pPa3HBIMH CIIOCOOAMH.
ypaBHEHHS. 3HAKOMMTBHCS ¢ HCTOPHUEN Pa3BUTHS MATEMATHKU

IIpumeps! pemeHus
YPaBHEHUU TPETbEN U
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YeTBEPTOU CTEIEHEN

pa3oKEeHUEeM Ha
MHOXKHTEJIH.

Pemenue
JIpoOHOpaIOHAT
bHBIX YPABHEHUM.
Pemienne  TEKCTOBBIX
3az1a4y
anreOpandecKum
METOJI0OM

133




YpaBHEHHS U HEPABEHCTBA.

Cucrembl ypaBHEHUN

14

YpaBHeHHE € AByMsA
IIEPEMEHHBIMU U €TO
rpaduxk. Cucrema
JIBYX JIMHEWHBIX
YpPaBHEHHUU C JBYyMs
IIEPEMEHHBIMU U €€
peumienue.  Pemenue
CUCTEM JBYX
YpPaBHEHHUM, OJHO U3
KOTOpBIX JIMHEHHOE, a

Ipyroe —  BTOpPOH
CTEIICHH.
I'paduueckas
MHTEpIIpETalUs
CUCTEMBI YpPaBHEHUU
c JBYMSI
IIEPEMEHHBIMH.

Penienue TeKCTOBBIX

OcBanBaTh U NPUMEHATH IPUEMBI PELICHUS] CHCTEMBI
JIBYX JIMHEWHBIX YPAaBHEHUH C IBYyMs IEPEMEHHBIMU U
CUCTEMBI JIBYX YPAaBHEHHM, B KOTOPBIX OJJHO YPaBHEHUE HE
SIBJISICTCS] JINHEHHBIM.

Hcnoan3oBath GyHKIMOHAIBHO-TpadUuecKe
MPE/ICTaBIICHUS JIJIsl pellIeHUs1 M UCCJIeI0BAHUS] YPABHEHU
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32124, peliaTh UX
anreOpandeckuM CrocoOOM: mepexoauTh OT CIIOBECHOM
(bOpMyITMPOBKH YCIOBUS 33/1a4M K aIreOpandeckoi MoIeinu
IIyTEM COCTABJICHHS CUCTEMBI YPABHEHHUI; peliaTh
COCTABJICHHYIO CUCTEMY YpaBHEHHIl; HHTEPNPEeTHPOBATH
pe3yJbTar.

3HAKOMUTBLCA C HCTOpHeﬁ pa3sBUTHA MAaTCMATUKHU

3a/1a4y are0pandyecKum
crocooom

YpaBHEHHS U HEPABEHCTBA.
Hepasencrsa

16

YucnoBeie
HEPABEHCTBA U UX
cBOMCTBA. JIMHEHHBIC
HEPaBEHCTBA C

Yurarp, 3alIUCHIBATH, IOHUMATh, HHTEPIPETHPOBAThH
HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIUKY U TEPMHUHOJIOTHIO.
BbInoHATH peoOpa3oBaHusi HEPABEHCTB, HCMOJIb30BATh
JUTs IpeoOpa30BaHMs CBOMCTBA YHCIIOBBIX HEPABEHCTB.
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OJIHOM NIEPEMEHHOMU
1 UX pelICHHE.
CucreMbl TMHEWHBIX
HEPaBEHCTB C OJHOM
MEPEMEHHOU U UX
pelieHue.
KBanparusie
HEPABEHCTBA U UX
pelieHue.
['padprueckas
WHTEpIpETALINA
HEpPABEHCTB U
CHUCTEM HEPABEHCTB C
TBYMSI
MepeMEHHBIMHU

Pacno3HaBaTh JIMHEHHBIE U KBAapPAaTHBIC HEPABEHCTBA.
Pemiath nMHENHbIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIOIINX
KBaJIpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATh
IIOJIyYEHHBIE PELICHUS.

HN300pakaTth perieHuE HEPABEHCTBA U CUCTEMbI HEPABEHCTB
Ha YKCJIOBOU MPSAMOM, 3aNIUCHIBATH PEIIECHUE C IIOMOILBIO
CHUMBOIJIOB.

Pemiath kBagpaTHbIE HEPABEHCTBA, UCIIOJIB3YS
rpaduueckue npeacTaBIcHusI.

OcBauBath U NIPUMEHATH HEPABEHCTBA MPU PELICHUH
Pa3JIMYHBIX 33]1a4, B TOM YUCJIE IPAKTUKOOPUEHTUPOBAHHBIX

OyHKIUH

16

KBagpatnunas
¢byHkuus, e€ rpadux u
cBoiicTBa. [lapabomna,
KOOPJIMHATHI BEPIIUHBI
napaboJibl, OCh

PacnoznaBarsp BH/IbI M3Yy4aeMbIX byHKLHI;
WLIIOCTPHUPOBATh  CXeMATHYeCKH,  OObSCHATH
pacnoyio)keHue  Ha  KOOPJAMHATHOM  MJIOCKOCTH
rpadukoB k
Gyuxumii Buga: y =kx,y=kx+ b,y = Y =X,
X
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CUMMETPHUH MapadoJIb.

['paduixu pyHKIMIA:

vy ¥y =vVx, y = |x| B 3aBUCHMOCTH OT 3HAYECHH
KO3 PUIIUEHTOB; OMICHIBATH UX CBOMCTBA.
Pacno3HaBaTh  KBaJpaTU4HYy!0  QYHKIHUIO IO
dopmyne. IIpuBOAMTH TNPUMeEPHI KBAIPATUIHBIX
3aBUCUMOCTEM U3 peanbHOW KU3HM, (DU3MKH,
reoMeTpu. BbIIBASATHL U 000011aTh OCOOCHHOCTH
rpadMKa KBaJpaTUYHONW (QyHKLIUH y = ax” + bx + c.
Crpoutrs ¥ H300pakaTh cXeMaTHYeCKH Trpaduku
KBaJIpaTUYHBIX (DYHKIIMIA, 3aJaHHBIX (OpPMYyJIaMU BUAA ) =
ax,y=ax’+q,y=a(x+p),y=ax’+bx +c.
AHAJIU3HUPOBATH U MPUMEHATH CBOMCTBA M3y4YEHHBIX
GYHKIMA  UIsT UX  TIOCTPOSHHS, B TOM 4YHCIE C
MOMOIIBIO LIUPPOBBIX PECYPCOB

YuciioBble
MOCJIENOBATENHLHOCTH

15

ITonsiTHE YKCIOBOM
MMOCJIEIOBATEIBHOCTH.
3aaHue
MOCJIEIOBATEIBHOCTH
PEKYpPPEHTHOM
dbopmyoii u

dbopmyII0ii n-TO YIieHa.

Apudmernueckas u
reoMeTpuyecKas
IIPOTPECCHH.
@OopMyJIbI 7-TO YJIEHA
apupMeTUIEeCKON 1

OcBauBaTh U NPUMEHATH WHEKCHBIC 0003HAUCHNS,
CTPOUTH peveBble BLICKA3bIBAHUSA C HCIIOJIH30BAHHEM
TEPMUHOJIOTHH, CBSI3aHHOM C TIOHSITHEM
MOCJIETIOBATEIHLHOCTH.

AHaau3upoBaTh PopMyIy n-TO YieHa
MOCJICIOBATEIFHOCTH WU PEKYPPEHTHYIO GOpPMYITy H
BBIYUCJISATH YWICHBI TOCIIEIOBATEIHLHOCTEN, 3a/IaHHbIX
3TUMU POPMYyJIaMHU.

YcranaBiauBaTh 3aKOHOMEPHOCTbL B TOCTPOCHUU
MOCJICTIOBATEIHHOCTH, €CIM  BBIMHCAHBI  TIEPBHIC
HECKOJIBKO €€ YJICHOB.
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r€OMETPUUECKOU

Pacno3naBaTh apuMeTHUECKYIO U T€OMETPUUECKYIO
MPOTPECCHH TP PA3HBIX CITOCO0AX 3aaHUsI.

MPOTPECCUIA, CYMMBI
MIEPBBIX 71 YJICHOB.
N3obpakeHne 4ieHoB
apupMeTHIECKON 1
r€OMETPUUECKOU
MPOrPECCUd TOUKAMHU
Ha KOOPJAMHATHOU
TUIOCKOCTH.
JIuHeHbIN U
AKCHOHECHIUAJIBbHBIN
pocCT.

CnoxHble IMPOLCHTHI

Pemartp 3amaun ¢ ucnosb3oBaHueM (popmys n-ro djaeHa
apu@METUYECKOM W  TeOMETPUYECKOW  MpOrpeccuil,
CYMMBI [IEPBBIX 71 YJICHOB.

HN300paxkaTh wieHbI TOCIEIOBATEILHOCTH TOUKAMHU Ha
KOOPJIMHATHOM TUIOCKOCTH.

PaccmaTpuBaTh NpuMepbI IPOLECCOB U SIBJCHUH U3
peanbHOM KU3HU, WILTIOCTPUPYIOIINE U3MEHEHUE B
apupMETHUECKOIN NPOrpeccuu, B FreOMETPUUYECKON
porpeccuu; n300paxaTh COOTBETCTBYIOIINE

3aBUCUMOCTH rpauyECKu.

Pemiath 3agaum, CBA3aHHBIE C YUCIOBBIMU
MIOCJIEA0BATENBHOCTAMH, B TOM YHCJIIE 3a1a4X U3 PEATBHON
KU3HU C UCIIOJIb30BAHUEM LU(POBBIX TEXHOJIOT Ul
(37eKTPOHHBIX TabIUL, TpaUUECKOro KalubKyJIsITOpa U T.I1.).
PemaTe 3a1a4n Ha CIOXKHBIE IPOLIEHTHI, B TOM YHCIIE
3a/1a4y U3 PeIbHOW MPAKTUKH (C UCIIOIb30BAHUEM
KaJIbKYJISITOpA).

3HAKOMUTBLCA C HCTOpHeﬁ pa3sBUTHUA MATCMATUKHU

[ToBTOpeHue, 0600MIIEeHHE,

CHUCTEMAaTHU3alusi 3HAHUM

18

Yucaa u

BbIYMCJIEHHS (3aIKCh,
CpaBHEHUE, JICUCTBUS C
JIEUCTBUTEILHBIMU

OnepupoBath NOHATUAMM: MHOXKECTBO, IIOJMHOXKECTBO,
orepaiy HaJ MHOXKECTBaAMH; UCMOJIb30BaTh ITpaduiyecKoe
IIPEACTABICHNE MHOKECTB IS OTIMCAHUS PEATBHBIX
IIPOLIECCOB U SIBJICHUM, IPYU PEIICHHUU 33Ja4 U3 IPYTHUX
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YuCJIaMH, YUCJIOBasi
ImpsAaMast; IMpPOLCHTEI,

y4eOHBIX MPEAMETOB.
AKTYaJIU3UPOBATH TEPMHUHOJOTHK) W OCHOBHbIE
NedCTBHA, CBSI3aHHbIE C 4YHCJIAMH: HATypaJIbHOE

OTHOILIEHUSI,
YHUCJIO, IPOCTOE M COCTAaBHOE YHCIA, JIEIUMOCTH
IIPOIIOPIINH;
HATypaJbHbIX
OKpYTIJIEHHE, YUCEIl, IPU3HAKU JEIIUMMOCTH, [[E€JIO€ YUCIIO, MOAYJIb YUCA,
pHOIIMKEHHE, OOBIKHOBEHHAS M JICCATUYHAS JPOOHU, CTaHIaPTHBIN BU/I

OIICHKA;  pelIeHue
TEKCTOBBIX  3ajJad
apu(pMETHIECKUM

crocoboMm)

quclia, apupMETUIECKUN KBAJAPATHBIN KOPEHb.

BoInoJHATH eificTBUS, CPABHUBATH U YIIOPSAA0YUBATH
YUCIIa, MPEICTABIATh YUCIIa Ha KOOPIUHATHOMU MPSIMOH,
OKPYTJISATh YMCJIA; BHINOJHATH NPUKUAKY M OL[EHKY
pe3yJbTara BIUYUCICHUM.

Pemiath TekcTOBBIE 3a/a4M ApUPMETUUECKUM CIIOCOOOM.
Pemiaty mpakTu4yeckue 3aga4vM, COJAEpKallMe MNPOLICHTHI,
JOJIM, YacTH, BBIPAXKAIOIIKE 3aBUCUMOCTHU: CKOPOCTb —
BpEMSI — PAcCTOSIHUE, I1€HA — KOJIMYECTBO — CTOMMOCTb,
00BEM  paboThl — BpeMsi — MPOU3BOAUTEILHOCTh  TPYJa.
Pa3oupars peasnbHbIe YKU3HEHHBIE CUTyalluu,
(opmyupoBaTh UX Ha SA3bIKE MATEMATUKH,

HAXOAUTH pEIICHUE, NMPUMEHSAs MaTeMaTUYeCKHH ammapar,
HHTEPNPEeTUPOBATH PE3YJIbTaT
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AJiredpanveckue
BbIPAKEHUA

(mpeobpazoBanue
anredpandecKux
BBIPaKCHUH,
JOITYCTHUMBIE

3HAYECHUS)

OnepupoBaTh NOHATHAMM: CTEIIEHB C LEJIBIM [TOKA3aTENIEM,
apu(pMETUUECKU KBaJAPATHBIN KOPEHb, MHOTOUJIEH,
anreOpanyeckast IpoOb, TOXKACCTBO.

BbInoiHATH OCHOBHBIE 1€ CTBHSI: BBITTOJHITH PACUETHI 110
dbopmyram, mpeoOpa3oBbIBATH IIEIIbIE, IPOOHOPAIIMOHATIEHBIC
BBIPKEHUSI U BBIPAXKECHUS C KOPHIMH, PEATHU30BbIBAThH
pa3I0KeHNEe MHOTOUYJICHA HA MHOXKUTEH, B TOM YHCIIC C
UCITOJIb30BaHUEM (DOPMYJT Pa3HOCTH KBAJIPaTOB U KBaJpaTa
CYMMBI U Pa3HOCTH; HAXOJUTh

JIOITyCTUMBbIE 3HAUYCHHS IEPEMEHHBIX JJIS
JTPOOHOPALMOHATBHBIX BBIPAKEHU, KOPHEH.

MopeanpoBath ¢ MOMOIIBIO (OPMYJI peabHbIE MPOLECCHI
U SIBJICHUSA
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DOyHKIUU
(moctpoenue,
CBOMCTBA U3YYEHHBIX
bynkumi;
rpaduueckoe perieHue
YPaBHEHUU U UX
CUCTEM)

OnepupoBath NOHATUSAMM: QYHKIHS, TpaPUK QYHKIIHH,
HYJIM QYHKIMH, TPOMEXKYTKH 3HAKOITOCTOSTHCTBA,
IPOMEKYTKU BO3pACTaHus, yObIBaHMsI, HAMOOJIbINIEE U
HauMEHbIIee 3HaYeHUS (DYHKITHH.

AHAIM3MPOBATh, CPABHUBATH, O00CYXKIAaThb CBOIICTBa

GyHKIUN, CTPOUTH UX TpadUKy.

OnepupoBaTh NOHATHSIMH: TIPSIMast
IPONOPIUOHATILHOCTD, OOpaTHAs MPOMOPLHUOHATBHOCTD,
auHeHas GyHKUMsS, KBagpaTuyHas QyHKIMs, mapadoia,
runepoona. Uecnonb3oBaths rpaduky ai1s onpeaeneHus
CBOMCTB, IPOLIECCOB U 3aBUCUMOCTEM, JUIsl peIIeHUs 3a/1a4
U3 JIPYruX y4eOHBIX MPEIMETOB U PEATbHOMN )KU3HU;
MO/JeJIMPOBATh C IIOMOIIBIO IPapUKOB peaibHbIE
IpOLECCHI U sIBICHUA. BhIpaxkath popmyiamu
3aBUCUMOCTH MEX]ly BEJIMYUHAMHU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

102
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OEJEPAJIBHASL PABOYASAA  ITPOTPAMMA  YYEBHOI'O KYPCA
«CEOMETPUA» B 7-9 KIIACCAX

HOACHUTEJIBHAA 3AIIMCKA

['eoMeTpus kak OAWH M3 OCHOBHBIX PA3/ICJIOB MIKOJIbHOM MAaTEMaTUKH, UMEIOIIUN
CBOECH IIe/IbI0 00€CTICYUTh M3y4YeHUE CBOMCTB U pa3sMepoB (UTYp, MX OTHOIICHHH W
B3aMHOE PACIIOJIOKEHHUE, ONUPACTCS Ha JIOTUYECKYI, JOKAa3aTEIbHYI JIMHHUIO.
IleHHOCTh HW3Yy4YeHHMS TEOMETPUHU HAa YpPOBHE OCHOBHOIO o00ImIero oOpa3oBaHUS
3aKJII0YaeTCsl B TOM, 4YTO OOYYalOlIUKCS YYMUTCS TPOBOJUTH JI0KA3aTeNIbHbIC
pacCyKJI€HUsl, CTPOUTH JIOTUYECKHME YMO3AKIIOUYEHUs, JOKA3bIBATh HCTUHHBIC
YTBEPXKACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, HNPOBOAUTH PACCYKIACHUS «OT
MPOTUBHOIO», OTJIWYaTh CBOMCTBA OT MPHU3HAKOB, (HOPMYJIHPOBATH OOpaTHBIC
YTBEPKICHUA.

BTOpoil LIEHHOCTBIO HM3Yy4YEHUs TE€OMETPHUM SIBJISIETCA MCHOJIB30BAHHE €€ Kak
MHCTPYMEHTA NpPU PEUIEHWH KaK MAaTeMaTUYECKHX, TaK M MPAKTUYECKHUX 3a7]ad,
BCTPEYAIONINXCS B peanbHOM *u3HU. OOyyaromuiics: TOJKEH HAYyUYUThCS ONpPENeTuTh
reoMeTpUYEeCcKyo (GUrypy, OmnucaTh CJIOBaMHU JaHHBIM 4YepTEX WU PUCYHOK, HAUTH
IJIOMIAh 3€MENBHOTO ydacTKa, paccuuTarh HEOOXOAUMYIO UIMHY OINTOBOJIOKOHHOTO
Kabenss wid TpedyeMble pa3Mmepbl rapaxa A aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUUCIHTENbHASI JIMHUS B H3ydeHUU reomerpuu. Ilpum pemienun 3amgad
MPAKTUYECKOTO XapakTepa OOy4YaroIIMMCs YYUTCS CTPOUTh MAaTEMaTUYECKHE MOJENU
pEaNbHBIX KU3HEHHBIX CUTYAIMi, IPOBOJNUTH BBIYMCICHUS U OLICHUBATh aJ€KBATHOCTh
MIOJIyYEHHOTO pe3yJibTaTa.

KpaiilHe BaXHO NOJYEPKUBATH CBSI3U TE€OMETPUU C JPYTHUMH YYEOHBIMU
npeaIMeTaMi, MOTHBUPOBATh HCIOJB30BaTh OMNpPEACNCHUS T€OMETPUUYECKUX (Guryp u
MOHATUH, TEMOHCTPUPOBATh MPUMEHEHUE TOJYUYEHHbIX YMEHUHN B (U3UKE U TEXHHKE.
Otu cBs3W HambOoJnee SpKO BUAHBI B TeMax «Bekropsl», «TpUroHomeTpuyeckue
COOTHOIIIEHUs», «MeToa koopauHa» u «Teopema [Tudaropar.

VYyebunlii kypc «l'eomeTpus» BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/ieibl
conepxkanusi:  «l'eomerpuueckue ¢Gurypel U HUX  CBoOiicTBa», «l3MepeHue
F€OMETPUYECKUX BEIIMYMH», «JleKapTOBbI KOOPJIWHATHI Ha IJIOCKOCTH», «BeKTOpbI»,
«/IBmxxenus mockocTny, «IIpeobpazoBanust moao0ous».

OOmiee 4YKMCIO 4YacoB, PEKOMEHIOBAHHBIX IS M3y4YeHUs Y4eOHOro Kypca
«I"eometpus», — 204 gaca: B 7 kiacce — 68 gacoB (2 4aca B Helelo), B 8 kitacce — 68
yacoB (2 yaca B Hefiento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).
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COJEP XAHME OBYYEHUA

7 KIIACC

Hauanbapie moHsTHs reoMerpuu. Touka, mpsiMasi, OTPE30K, Jyd. Yrois. Buusl
yriioB. BeprukansHble W CMEXHbIE yribl. buccektpuca yrma. Jlomanas,
MHOIrOyroyibHUK. [IapannenpbHOCTh U EPIEHIUKYIAPHOCTD NIPSAMBIX.

Cummerpuunbie Gurypbl. OCHOBHBIE CBONCTBA OCEBOM cUMMETpuu. [Ipumeps
CUMMETPHH B OKPYKAIOIEM MUPE.

OCHOBHBIE MTOCTPOEHUS C MTOMOINIBIO LIUPKYJIA U JTUHEWKU. TpeyronbHuk. Beicora,
MeauaHa, OMCCEKTpHCa, UX CBOICTBA.

PaBHOOE1peHHbIN 51 PaBHOCTOPOHHUM TPEYTOJIbHUKHU. HepasenctBo

TPEYTOJIbHUKA.

CBoiicTBa M TpHU3HAKW PaBHOOEAPEHHOrO TpeyrosbHUKa. [Ipu3Haku paBeHCTBA
TPEYTOJIbHUKOB.

CBolicTBa M NpPHU3HAKH MapauieabHbIX NpsMbIX. CymMMa YIJOB TpeyroJbHHUKA.
BrenrHue yribl TpeyrojibHUKA.

[IpsMOyronpHbld  TpeyroapHUK.  CBOMCTBO  MEIMaHbl  MNPSAMOYIOJBHOTO
TPEYTOJbHUKA, NMPOBEAEHHOW K rumnoreHyse. IIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpsMOYTOJIbHBINA TPEYTOJIBHUK C yTioM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPAaBEHCTBO TPEYIOJBbHHMKA, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopemMa O OojbIleM yriie u OONbIIEH CTOPOHE TPEYroJbHUKA.
[leprieHIUKYISIp ¥ HAKJIOHHAS.

I'eomeTprueckoe MecTo To4YeK. buccexkrpuca yriia u cepeMHHBIN ITEPIICHAUKYIISAP
K OTpPEe3Ky KaK T€OMETPUUECKHUE MECTA TOUYEK.

OKpy»XHOCTb M KpYT, XOpJia U IHAMETP, UX CBOMCTBA. B3auMHOE pacmnosioxeHne
OKpPY>XKHOCTM M mnpsMol. KacarenpHasg M cekymas K OKPYXHOCTH. OKpPY>KHOCTb,
BIIMCAHHAas B YroJl. BimcaHHas ¥ onyvcaHHas OKPY>KHOCTU TPEYTOJIbHHUKA.

8 KUIACC

UYetpipéxyronpauku. Ilapannenorpamm, €ro npu3HAKd U CBoOMCTBa. YacTHbIE
cllyyau TapajijieliorpaMMoB (MPSAMOYTOJIbHUK, pOMO, KBajpar), HUX MPU3HAKK U
cBoiicTBa. Tpamemnus, paBHOOOKas Tpamnenus, e€ cBorcTBa u npusHaku. [IpsMoyronpHas
Tparneuus.

Meton ynBoenus wmeauanbl. llenTpanbHas cummerpuss. Teopema Daneca u
TEOpEMa O IPOIOPLUUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJibHUKA U Tparneuuu. LIeHTp Macc TpeyroiabHuUKa.
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[Tomobue TpeyroabHUKOB, KoddduuueHnt mnomodus. IlpuszHaku mogoOus
TPeyroabHUKOB. [IpuMeHeHue moao0us npu penieHun MPaKTUIECKUX 3a1ad.

CpoiicTBa 1miomaael reoMmerpuueckux ¢uryp. Dopmynbl Ui IUIOLIAIA
TPEyTroJbHUKA, Tapajuiesiorpamma, pomba u Tpaneuur. OTHOIICHUE ILIOMIAICH
noJ00HBIX (UTyYp.

Brpruncnenve mmom@aaed TPEYyroJIbHUKOB M MHOTIOYTOJBHMKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsl I[ludaropa mnpu pemeHUH
MPAKTUYECKUX 3a/1au.

CuHyCc, KOCHHYC, TaHI€HC OCTPOrO yria MOpsSIMOYTOJIBHOTO TpPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. TpUTOHOMETPUUECKUE (PYHKITUU YTJIOB B
30°, 45° u 60°.

BrnmcanHbele ¥ LEHTpaldbHbIC YTJIBI, YTOJ MEXAY KacaTelbHONM W XOpAOW. YTJIbI
MEXKJy XOpJaMH U CEKylIIMMH. BrucaHHblE M OMNMCAHHBIE YETHIPEXYTOJIbHUKH.
B3aumHoe pacrnonoxenue naByx OkpyxkHoctei. Kacanme oxpyxknoctert. OOmue
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKAECTBO. POPMYJIIbI IPUBEACHUS.

Pemenne TpeyronbHUKOB. TeopeMa KOCMHYCOB M TeOpemMa CHHYCOB. PelieHwue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nopo6ust. [1ogo01e COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 NMPOU3BEACHUN OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
CEKYILHUX, TEOpEeMa O KBaJpaTe KacaTeIbHOM.

BexTop, nnuHa (MOAyJb) BEKTOpa, COHAIPaBICHHBIE BEKTOPHI, MPOTUBOIOJIONKHO
HAIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpPALIUU
HaJl BEKTOpamu. Pa3ioxeHne BEKTopa Mo ABYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatel BekTopa. CkansipHO€ NPOU3BEICHHE BEKTOPOB, NPUMEHEHHE  JIS
HAaxO0>XJI€HUS JUIMH U YTJIOB.

JlekapToBBI KOOPIMHATHI Ha IJIOCKOCTH. YPAaBHEHHs IPSAMOM M OKPYKHOCTH B
KOOpDAMHATAaX, IEPECEUEHUE OKPYKHOCTEM W MpAMBIX. METoI KOOpAWHAT U €ro
IIPUMEHEHHUE.

[IpaBunbpHBIE MHOTOYIOJIbHUKHU. JlMHA OKpy»XHOCTH. ['pagycHas u paauaHHas
Mepa yria, BBIYHUCICHUE JUIMH IyT OKpyKHOocTel. [nomans kpyra, cekropa, CErMeHTa.

JIBmKeHUsT TUIOCKOCTH MW BHYTPEHHUE cuUMMETpuu (uryp (3JIeMEeHTapHBIC
npeactasienus). [lapannensHeriii nepenoc. [loBopor.
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INPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTHbie pe3ynbTaThl OCBOEHHSI MPOTpaMMbl y4yeOHOro Kypca K KOHILY
oOyueHus B 7 Kjiacce:

Pacno3naBath M3y4d€HHbIE T€OMETPUUYECKHE (DUTYpPBI, ONPEACHATh UX B3aUMHOE
PacCIOIOKEHUE, H300pakaTh TEOMETpUUECKHue (UTYphl, BBINOJIHATH YEPTEXKH IO
YCIIOBUIO 3ajaud. M3MepsTh JIMHEWHBbIE W YIJIOBBIE BEJIWYMHBI. Pemiare 3amaun  Ha
BBIYKCJICHHUE JIJIMH OTPE3KOB Y BEJIMYHH YTJIOB.

Jenate rpyOyI0 OLICHKY JIMHEHMHBIX W YIJIOBBIX BEJIUYMH MPEAMETOB B PEeabHOM
KU3HHU, PA3MEPOB MPUPOAHBIX OOBEKTOB. PaznuuaTh pa3Mepbl 3TUX OOBEKTOB IO
MOPSIAKY BEIIMYUHBL.

CTpoUTh YEPTEXKHU K TECOMETPUUECKUM 33/1a4aM.

[Tonp30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCITOJIb30BaTh MIPU3HAKU U
CBOMCTBa paBHOOCAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 3a]1a4.

[IpoBOOUTH JIOTMYECKHE PACCYXKICHUA C HCIIOJb30BAHUEM T'€OMETPUUYECKUX
TEOpEM.

[Tonb30BaThCsd  MNpPU3HAKAMU  PABEHCTBA  MPSIMOYTOJIBHBIX  TPEYrOJIbHUKOB,
CBOMCTBOM MEJIHMaHbI, MPOBEAEHHON K TMIIOTEHY3€ MPSMOYTOJBHOIO TPEYrOJbHUKA, B
pELIEHUU TEOMETPUUECKHX 3a/1a4.

OnpenensaTs napauieIbHOCTh MPSMBIX ¢ TTOMOIIBIO YIJI0B, KOTOphIE o0pasyeT ¢
HUMHU cekymas. OnpeaensTh NapayIeIbHOCTh TMPSIMBIX € TTOMOIIBI0 PpPAaBEHCTBA
PacCTOSIHAN OT TOYEK OAHOM MPSAMOM A0 TOUEK APYTOU MPSIMOM.

PemaTs 3amaun Ha KieT4aToit Oymare.

[TpoBOIUTH BBIYKMCIICHUS W HAXOJUTh YUCJIOBHIE M OYKBEHHBIC 3HAUYCHHS YTJIOB B
FEOMETPUUYECKUX 3aJayax C MCIOJb30BAHUEM CYMMBI VYIJIOB TPEYTOJBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IIPU I[EPECEUECHUU JBYX
MapaJUICIbHBIX NPSMBIX CEKyIleW. Pemate npakTudeckue 3aJadyd Ha HaXOXKICHUE
YIJIOB.

Brnagetp mNOHATHEM TE€OMETPHYECKOTO MECTa TOYEK. YMETh OINPEAeIITh
OWICCeKTpHUCY yIJla U CEePEAVHHBIA MEPHEHIUKYISP K OTPE3Ky KaK TreOMETPHYECKHE
MecTa TOUeK.

@opMynUpPOBaTh OINPEACICHUS OKPYKHOCTH UM Kpyra, XOpAbl W JuaMmeTrpa
OKPY>KHOCTH, TOJIb30BaTbCd MX CBOWCTBAMH. YMETh NPHUMEHSTH 3TH CBOWCTBA MpPHU
pELIeHUY 3a7a4.

Binagete NOHATHEM ONKMCAaHHOM OKOJO TPEYTroJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. llonb3oBarbes ¢akTaMu O TOM, UYTO OHCCEKTPUCHI YTJIOB
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TPEYTOJbHUKA TIEPECEKAOTC B OAHOM TOYKE, U O TOM, YTO CEPEIUHHBIC
MEePIEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnanetp NoHATHEM KacaTeIbHOW K OKPYXXHOCTH, MOJIb30BATHCS TEOPEMOM O
MEPIIEHAUKYJISIPHOCTH KacaTeJIbHOM U paauyca, IPOBEAEHHOIO K TOUKE KaCaHUSL.

[Tonp30BaThCAd MPOCTEHIIMMHU TE€OMETPUUYECKHMMU HEPABEHCTBAMHU, MOHUMATh HX
MIPAKTUYECKUNA CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE ITIOCTPOCHHS C IIOMOIIBI LUPKYJd U
JIMHENKHU.

[IpenmeTHbIe pe3yJabTaThl OCBOCHHUS MPOrPaMMbl YYE€OHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, [T0JIb30BATHCS
UX CBOMCTBaMU IPH PELIEHUU T€OMETPUUECKUX 3a]au.

[IpumeHsATh CBOMCTBA TOUYKHU MEPECECUEHUS] MEUaH TPEyrojbHUKA (LIEHTpa Macc) B
pELIeHUH 3a4a4.

BnaneTs moHsTHEM cpeqHEN JIMHUK TPEYTroJdbHUKA M Tpamnelud, TPUMEHSITh HX
CBOMCTBA NpPU PEUIEHUU TeoMeTpuueckux 3anad. [lomp3oBarbes teopemon Paneca wu
TEOPEMOM O MPOMOPIMOHATBHBIX OTPE3KaX, MPUMEHSThH UX JJIS PEIICHUS MPAKTUYECKUX
3azay.

[IpumeHsTh Npu3HAKU MNOA00USI TPEYrOJbHUKOB B PEIIEHUU TE€OMETPUYECKHX
3a/1ay.

[Tonb3oBaThcst Teopemoirn Iludaropa s pemieHuss TEOMETPUYECKUX U
npakTUYeckux 3agady. CTpOUTh MaTEMaTUYECKYI0 MOJENb B MPAaKTUYECKHX 3ajadax,
CaMOCTOSATEIILHO JIEJIATh YEPTEK U HAXOAUTh COOTBETCTBYIOINE JUIUHBI.

BnageTs NOHATHSIMU CUHYCA, KOCUHYCA U TAHT'€HCA OCTPOro yIJia MPsIMOYTOJIbHOTO
TpeyroyibHUKA. [10J1630BaThCsl ITUMU MOHATUSMHU JIJIs1 PEILICHUS MPAKTUYECKUX 3a/1ay.

Bbrancasats (pa3nuyHbIMUA - crioco0aMu) IUIOHIab TPEYroJibHUKA U IJIOUIAAU
MHOTOYTOJIbHBIX (Uryp (mosib3ysch, TJie HEOOXOIUMO, KaJIbKyJIsITOpoM). [IpumeHsaTh
MOJIyYEHHbIE YMEHUS B IPAKTUYECKUX 3a]adax.

BnageTs MOHATUSAMH BIHMCAHHOIO M LUEHTPAJIBHOIO yria, UCHOJIb30BaTh TEOPEMBbI
O BIMCAHHBIX yIJIaxX, yIiiaX MEXIy XOpJAaMH (CEeKYIMMHU) U yIiie MEeKIy KacaTelabHOU U
XOpAOH MPH PEIICHNH T€OMETPUUYECKUX 3a/1ay.

Brnagets MOHATHEM ONHMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTh CBOMCTBA
ONKMCAHHOTO YETHIPEXYTOJIbHUKA ITPU PELICHUU 3a/]a4.

[TpumeHsTh oy4eHHbIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMAaTUYECKHUE MOIEIN
Ul 3a7ad  PEeaJIbHOM >KM3HW W TPOBOAUTH COOTBETCTBYIOIIME BBIYHMCIECHHS  C
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OpUMEHEHHEeM TOAO00Ms W  TPUTOHOMETpUH  (MOJB3YysCh, TAe  HEOOXOIMMO,
KAJIbKYJIITOPOM).

[IpenmeTHblE pe3yJbTaThl OCBOEHUS MPOrpaMMbl Y4YEOHOrO0 Kypca K KOHILY
oOyueHus B 9 kiacce:

3HaThb TPUTOHOMETPUYECKUE (PYHKIMU OCTPBIX YIJIOB, HAXOJAUTh C MX MOMOUIBIO
pa3MyHbIE AJIEMEHTHl MPSIMOYTOJIBHOIO TPEYroJIbHUKA («pElIeHUuEe MPSMOYTOJIbHBIX
TPEYroJIbHUKOBY). HaxonuTe (C MHOMONIBIO KaJIbKYJATOpA) UIMHBI W YIJIBl  JJIs
HETaOJMYHBIX 3HAYCHUI.

[Tonp30BaTbcss  (opMysiaMHu MPHUBEAECHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXXJIECTBOM  JUISl HAXOXACHUS COOTHOIIEHHH MEXIy TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Hcnonb3oBaTh TEOpEMbl CHHYCOB M KOCHMHYCOB I HAaXOXJIEHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY), MPUMEHITh UX MPU PEUICHUU
reOMETPUYECKUX 3a/a4.

Bnagetes moHATHSMU MpeoOpa3oBaHMs MOA00MS, COOTBETCTBEHHBIX AJIEMEHTOB
nono0HbIX Quryp. Ilonb3oBaThcsl cBoMicTBaMU MOAOOMS MPOU3BOJBHBIX (UTYDP, YMETh
BBIUUCIISITh JUIMHBI M HAXOAWThb YIJbl y NOA00HBIX ¢uryp. IlpumeHnsaTs cBoiicTBa
noj00Msl B MPAKTUYECKUX 3a/avax. YMETh NMPUBOAUTH MPUMEPHI MOJ0OHBIX GUTYp B
OKPY’KarOILEM MHUpE.

[Tosnp30BaThCA TEOpEMaMHM O NPOU3BEACHUM OTPE3KOB XOpPH, O IPOU3BEICHUU
OTPE3KOB CEKYIIMX, O KBapaTe KacaTelbHOM.

[Tonb30BaThCS BEKTOPAMHU, MIOHUMATh UX T€OMETPUUYECKUN U (PU3NYECKUN CMBICIH,
OPUMEHATh HMX B PELIEHUM TEOMETpPUYECKUX U (usmueckux 3aaay. [IpumeHsTsb
CKaJIIPHOE ITPOU3BEICHNUE BEKTOPOB I HAXO0KICHHUS UIMH U YIJIOB.

[Tonb30BaThCA METOJOM KOOPJAMHAT Ha IJIOCKOCTH, NPUMEHSTh €ro B PELICHUU
reOMETPUYECKUX U MPAKTUYECKUX 3a1ad.

BnageTs NOHATUSMH MPAaBUIBHOIO MHOTOYTOJIBHUKA, IJIMHBI OKPY>KHOCTH, JJTUHBI
OYTU OKPY>KHOCTH U pauaHHON MEpBbI yIila, YMETh BBIYUCIATH IUIONIAJb KPyra U ero
gactell. [IpuMeHATh OJTyYeHHbIE YMEHHUS B IPAKTUYECKUX 3a7a49ax.

Haxomute ocu (WM LEHTpbl) CUMMETpUM (GUTyp, HPUMEHATH JIBUXKECHHUS
IJIOCKOCTH B MPOCTEHUIINX CITyYasx.

[TpuMeHATh MOJIyYeHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTh MaTEMAaTUYECKUE MOJIENH
JUISL 3aJad  PEAJbHOM JKU3HM W TPOBOJAUTH COOTBETCTBYIOIIME BBIYHMCIECHHS  C
NPUMEHEHUEM T0J00MS M  TPUTOHOMETPUYECKUX (PYHKIUH (MONB3YySACh, T€
HEO00XO0UMO, KaJIbKYJIATOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HanmenoBanue pazgena  |KonuuecTBo OCHOBHOE OcHOBHBIE BUIBI ACATEIBHOCTA 00YUAIOIIUXCS
(Temsl) Kypca 4acoB COJIEp/KAaHUE
[Ipocreitmue 14 IIpocreimue DopMyIMPOBATH OCHOBHBIE IMOHITHUS U ONPEACICHUS.
reoMeTpuieckue GUrypsl u rCOMCTPHUICCKHUC Pacno3HaBaTh U3ydeHHbIE TEOMETPUUECKUE (PUTYPHI,
ux cBoictBa. M3mepenue OOBEKTBI. onpeaeJsiTh UX B3aHMHOE PACIOJIOKEHNE, BHINOJIHATD
MHOroyroJyibHUK,

IrcOMCTPHUICCKUX BCIIMYKUH

nomMaHasi. CMeKHbIE

Y BEpTUKAJIbHbIE
yriasl. PaboTa ¢
MPOCTEUIINMHU
YepTeKaMHu.
N3mepenne TMHENHbIX
Y YIJIOBBIX BEJIUYUH,
BBIYUCJIEHUE OTPE3KOB
U yTJIOB

YepTEXK 10 YCIOBUIO 3aa4U.

IIpoBoaAMTH ITPOCTENUIINE TOCTPOEHHUS C TIOMOLIBIO LIUPKYJIS

Y JIMHEUKU.

HN3mepsATH NUMHENWHBIE U YIVIOBBIC BEJIWYUHBI T€OMETPUYECKUX
U MIPAKTUYECKUX OOBEKTOB.

OnpenessiTh «Ha I1a3» pa3Mepbl pealibHbIX 00BEKTOB,
NPOBOIUTH rpyOyI0 OIIEHKY UX Pa3MEpOB.

Pemathb 3a1a4n Ha BBIYKCIICHHUE JUIMH OTPE3KOB U BEJINYMH
YIJIOB.

PemaTe 3a1aun Ha B3aMMHOE PaACIIOIOKECHUE

TF€OMETPUYECKUX PUTYP.

IIpoBoauth KJ1acCU(DUKALUIO YTJIOB,
BBIYUCJIATH JIMHEWHBIE U YTJIOBbIE BEJIMYMHBI,
MPOBOAUTH HEOOXOJMMBIE  JIOKa3aTeIbHbIC
paccykJeHus. 3HAKOMHUTBCA € HCTOpHEH

Pa3BUTHUA TCOMCTPUHU
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TpeyronbHuKN

22

[TonsiTue 0 paBHBIX
TPEYrOJIbHUKAX U

Pacno3naBaTth mnapbl paBHBIX TPEYrOJbHUKOB Ha TOTOBBIX
yepTexkax (C ykazaHHeM IMPU3HAKOB).

MEePBUYHBIE
MPEACTABICHUS O
paBHBIX (pUrypax.
Tpu npusHaka
paBEHCTBa
TPEYTrOJIbHUKOB.
[Ipu3Haky paBeHCTBA
MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB.
CBOICTBO M€MaHbI
MPSMOYTOJIBHOTO
TPEYTOJIbHUKA,
MPOBEJAEHHON K
TUTIOTEHY3€.
PaBHOOeIpeHHBIE U
PaBHOCTOPOHHUE
TPEYTrOJIbHUKHU.
[Ipu3Haku u
CBOMCTBA
pPaBHOOEIPEHHOTO
TPEYTOJIbHUKA.
HepasencTBa B

BeiBoauTh ciieicTBHS (PaBEHCTB COOTBETCTBYHOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

DopMyJIHPOBATH ONPEAEIICHUS: OCTPOYTOJIBHOTO,
TYNOYTOJILHOTO, MPSMOYTOJILHOTO, PAaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJbHUKOB; OUCCEKTPUCHI, BBICOTHI,
MEIUaHbl TPEYTroJIbHUKA; CEPEIUHHOIO NEPIICHINKYIIAPa
OTpe3Ka; IepUMeTpa TPEYroJabHUKa.

@opMyIHPOBATH CBOMCTBA U MPU3HAKUA PAaBHOOEIPEHHOTO
TPEYrOJIbHUKA.

Crpours 4yeprexu, pemiartb 3aJa4d  C  [IOMOILIBIO
HaXO0XXJICHUS PAaBHBIX TPEYTOJILHUKOB.

IIp¥MeHATH NIPU3HAKU PABEHCTBA NPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB B 3aJ1a4ax.

Hcnoan3oBath 1UPPOBBIE peCypchl AJSI HMCCIAEAOBAHUS
CBOMCTB U3y4YaeMbIX QUTYD.

3HAKOMUTBHCS ¢ UCTOPHEH PAa3BUTHS T€OMETPUU
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reOMETPHH.
[IpssMOyTOIBHBIN
TPEYTOIbHUK C
yriom B 307

[TapajutenbHbIE IPSMBIE,

CyMMa YTJIOB TPE€YTOJIbHUKA

14

[TapaitenbHbie
IIpsIMBIE, UX CBOMCTBA.
Hakpecr nexamue,
COOTBETCTBEHHBIE U
OTHOCTOPOHHHE YTJIBI,
oOpa3oBaHHbIE NpU
IIEPECECUYCHUN
napaJyIeIbHBIX
NPSIMBIX CEKYLIEH).
ITpusHax
[1apajuIeIbBHOCTH
IIPSIMBIX Yepe3
PAaBEHCTBO PaCCTOSTHUMN
OT TOYEK OJTHOU
IIPSAMOU 10 BTOPOU
npsmon. Cymma yrioB
TPEYTOJIbHUKA.
Bremnue yribl
TPEYTOJIbHUKA

@opMyIMpOBATH NOHATHE [1APAIIICIBHBIX NPSAMBIX,
HAXOJUTh IIPAKTUYECKUE IPUMEDHI.

M3yuaTh cBOKCTBA yIJIOB, 00pa30BaHHBIX MPU MEPECCUCHUH
IapajljIeIbHbIX NPpAMBIX cexylueil. IIpoBoauTh
JA0KAa3aTeJbCTBA NapaUICIIbHOCTH ABYX IPSIMBIX C IIOMOILIBIO
yIJI0B, 00pa30BaHHBIX MPU NEPECEUCHUU ITUX MPSIMBIX TPEThEH
IPSMOM.

BbryucasTh CyMMy yIIOB TPEYTOJIBHUKA U MHOTOYTOJIBHUKA.
HaxoauTh yncioBbie 1 OyKBEHHbIE 3HAUEHHSI YTJIOB B
IF€OMETPUYECKUX 3a/1a4ax ¢ UCIIOJIb30BAHUEM TEOPEM O

CyMME€ YIJIOB TPEYTOJIbBHUKA 1 MHOTOYTOJIbHHKA.
3HAKOMMTBHCH ¢ HCTOPHMEN PAa3BUTHS TEOMETPUH
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OKpyKHOCTb U KPYT. 14 OKpYXHOCTb, Xopau | DPOPMYJHPOBATH ONPeIeTeHUs . OKPYKHOCTH, XOP/IbI,

['eomerpuyeckue JaMeTp UX CBOMCTBA. | JHAMETpa M KacaTelbHOM K OKpyxHocTH. U3ydaTh ux
1HOCTPOCHUA KacarenpHas k CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEXKHU.
OKPYKHOCTH. HccaenoBarhb, B TOM 4UCIIE HCOb3YH HH(PPOBHIE PECYPCHI:
OKpy»KHOCTb, OKPYHOCTb, BIUCAHHYIO B YI'OJI; LIEHTP OKPYKHOCTH,
BIIMCAHHAS B YTOJL. BIIMCAHHOM B yTOJI; PABEHCTBO OTPE3KOB
Houstue o TMT, KacaTeJIbHBIX.
pUMEHEHHE B HUcnoas3oBars MeToa I MT it nokasarenscra TeopeM
3a/ayax. 0 MepeceyeHur ONCCEKTPUC YIJIOB TPEYTOJIbHUKA U
buccekrprca u CEPECANHHBIX NEPICHAUKYIIPOB K CTOPOHAM TPEYTroJIbHUKA
CepEMHHBII ¢ nomoupro ['MT.
TICPHICHINKYIIAP KakK OsBJ1ageBaTh NOHATUSIMU BIIUCAHHOW U ONMCAHHOU
FEOMETPHHCCRIE OKPY’KHOCTEM TPEyTrOJIbHUKA, HAXOAUTH LIEHTPBI ITUX
MeCTa TOYEK. .
OKpYKHOCTS, OKpY>KHOCTEM.
OLNCAHHAS OKOIO Pemiatb OCHOBHBIE 32124 HA NOCTPOEHME: YIJla, PABHOIO
TpeyroibHAKA. JAHHOMY; cefzem/IH}Ioro PCpHGHHHKyHHpa JTAHHOTO
OKpY’KHOCTB, OTpEe3Ka; NPSIMOM, IPOXOAAIIEN Yepe3 JaHHYIO TOUKY U
BIFCAHHAS B MePIEHINKYIIPHON JaHHOH MIPSMOI; OMCCEKTPHUCHI
TPEyrOIbHUK. JAHHOT'O YIJIa; TPEYTOJIBHUKOB I10 PA3JIMYHBIM AJIEMEHTAM.
[Ipocreimue 3HAKOMMTBHCS ¢ HCTOPHUEN Pa3BUTHS T€OMETPUH
3aa4d Ha
IIOCTPOCHUE
[loBTOpEHME, 0000IICHNE 4 IToBTOpEHNE u | Pemarp 3a5a4u Ha NOBTOPEHKE, WILTIOCTPUPYIOIIHE CBA3U
SHAHUH 00o0LIeHNEe MEX]ly pa3IU4YHbIMH YaCTsIMU Kypca
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OCHOBHBIX IIOHSITHU U

MCTOOOB KypcCa
KJIacca

7

OBLIEE KOJIMYECTBO 68
YACOB I10
[TPOTPAMME
8 KJIACC
HaunmenoBanue pasgena | KoauuecTBo OcHoBHOE OCHOBHBIE BUJIBI ICATEIHHOCTH 00YUYaIOITIXCS
(Tembl) Kypca 4acoB coJiep KaHue

151




HeThIpEXYTOJIbHUKH 12 ITapasuiesIorpamMm, ero HN300paxkatb U HAXOJAUTh Ha yepTrexax
IIPU3HAKH ¥ CBOIiCTBA. | YCTBIDEXYTONBHUKH PA3HBIX BHIOB M HX OJICMCHTBL
YacTHEIE Caydyan @opmyIHpoOBaTh  ONpelesieHMs:  I1apajuieorpamma,
napajujieIorpaMMoB PSIMOYTOJIbHHKA, pomoba, KBaJpara, Tparneuuy,
(IpAMOYTOJIBHUK, PaBHOOOKOW Tpaneuuu, NpsIMOYTrOJbHOM Tparenuy.
pomO, KkBaapar), ux Jloka3pIBaTh M HMCHOJB30BATH IPU PpeELICHUHM 3a1a4
NPU3HAKK U CBOUCTBA. | [py3HAKM M CBOMCTBA: IapajieorpaMma,
Tpamerms. MpsSIMOYTOJILHUKA, poMOa, KBajipaTa, Tpaneluu, paBHOOOKOH
PapHObOKaA 1 Tpanenuu, NpsMOyTroJbHOMN Tpaneuuu.
HPAMOYTOTRHAA IIpumensaTs MeTOo/1 YABOCHUS MEUaHBI
ﬁ:’?s;l?i}somm TPEYTrOJIbHUKA. I/ICIIOJIlﬁOBaTb U(pPOBBIE PECYPCHI
MEJIHAHbL. JUTSL UCCIIEIOBAHUSI CBOMCTB U3Y4YaeMbIX (DUTyp.
[{enTpanpHas 3HAKOMHUTBHCS € HCTOPHEH Pa3BUTUSA T€OMETPUU
CUMMETPHUS

Teopema daneca u 15 Teopema Paneca u IIpoBoaAMTH MOCTPOEHUS C TOMOLIBIO IUPKYJIS U

TeopeMa 0 TeopeMa JIMHEWKHU C UCTOJIb30BaHUE TeopeMbl Dajieca U TEOPEMBI O

TpOHOPIHOHAIBHBIX 0 IPONOPIHOHAIBHBIX OTPE3KaX, CTPOUThH YETBEPTHIH

OTPE3KaX, MONIOOHEIE IPOMOPIIMOHAIIBHBIX MIPONOPLUOHAIIBHBINA OTPE3OK.

TPEYTOJIbHUKHU

otpeskax. Cpenusis
JIMHUS TPEYTOJIbHUKA.

HpOBOIlI/ITb AO0Ka3aTeJIbCTBO TOrIO, qTo
TPCYIOJIbHUKA IIEPCCCKAIOTCA B OI[HOI>'I TOYKC, 1 HAXOAUTD

MeINaHbl
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Tpaneuus, €€ cpeausis

JIMHMUAL.

[IponopuronanbHbI
e orpesku. Llentp
Macc B
TPEYTOJIbHUKE.
[TonoOHbIe
TpeyrojibHUKH. Tpu
IIpU3HAKa MO00Ms

CBSI3b C IIEHTPOM Macc, HAXOAUTh OTHOIIIECHHUE, B KOTOPOM
MEIMaHbI ICIATCS TOYKOW UX MepPeCeUeHusI.

HaxoauTth 11o100HbIE TPEYTrOJILHUKK Ha TOTOBBIX YEPTEkKaX
C YKa3aHHEM COOTBETCTBYIOIIUX MTPU3HAKOB MO 00MS.
Pemathb 3a1a4u Ha 110I00HBIC TPEYTOJIBLHUKA C TIOMOIIIBIO
CaMOCTOSITEIILHOTO TIOCTPOSHUS YePTEeKEH U HAXOXKICHUS
110/TOOHBIX TPEYTOJIbHUKOB.

IpoBoAUTH 10KA3aTEIBCTBA C UCIIOIB30BAHUEM
MPU3HAKOB MOJ00US.

TPEYTrOJIbHUKOB.
ITpumeHeHne Joka3pIBaTh TpU MPU3HAKA MOJI00US TPEYTOJIBHUKOB.
omo0us TpH IIpuMeHSATh OTyYEHHbIC 3HAHUS [IPU PEIICHUN
pelneHnH F€OMETPUYECKUX U MPAKTUYECKHUX 3a/1a4.
IIPAKTUYECKUX 3HaKOMl/ITLCH C HCTOpI/Ief/I pa3BUTHUA TCOMCTPHUHA
3aja4

[Inomans. Haxoxnenne 14 CpoiicTBa OBJageBaTh NEPBUYHBIMHU NMPEACTABJIEHUIMH 00

IJIOIIAZIEH TPEYTOJIbHUKOB IoIma et o0111ei Teopuu momaau (Mepsl), popMyIupoBaTH

U MHOT'OYTOJIBHBIX q)I/Ipr IeOMETPHUYCCKUX CBOMCTBa IIomaau, BbISICHATh UX H&FHHI[HBIfI CMBICJI.

[Tnomaau nonoOHBIX GUTyp

buryp. dopmyiibt
JUIS TUIOLIA N
TPEYTroJIbHUKA,
rapajuiesiorpamma,
Tpaneuumu.
Brruncnenue
IJIOIAAEN CIIOKHBIX

dburyp.

BoiBoauTh opMyIIbI IIIOLIAAN HapaiesiorpaMma,
TPEyrojabHHUKA, TPAneuu U3 GopMyJIbl IUIOLIAAN
IPsIMOYTOJIbHUKA (KBaparta).

BbIBOAUTH ()OPMYJIBI IJIOLIAAH BBITYKJIOTO
YETBIPEXYTOJIbHUKA YEepPE3 TUAarOHAIIM U YTroJI MEKy HUMH.
HaxoauTs momanu ¢puryp, n300paxxEHHbIX Ha KIIETYaTON
Oymare, MCIOJIb30BATh pa30oueHrue PUrypsl Ha YaCTH U
JNOCTPanBaHHUE.
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[Tnomanu ¢puryp Ha
KJIeTYaTol Oymare.
[Tmomaau mogo0HBIX
¢buryp. 3agaun c
IPAKTUICCKAM
COJICp)KaHHEM.
Pemienue 3amau ¢
ITOMOIIIBI0 METOAA
BCIIOMOTaTEILHOM
ILJIOII AU

Pa30upars npuMepsI UCIIOIBb30BAHUS BCIIOMOTATEIIbHON
IJIOIIAU JJISl PELIICHUSI TEOMETPUUECKHX 3a]1a4.
Haxoauts miomanu nogo0oHbIx GuUryp.

BbIuncJasiTh I0MAAN pa3IMYHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3agaum Ha 1I0IIA/b C TPAKTUYECKUM
coJiepKaHUEM

Teopema ITudaropa u
Havasia TPUTOHOMETPHUH

10

Teopema ITudaropa,
U €€ IPUMEHEHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
(GyHKUIUNA OCTPOTO
yriia
PSIMOYTOJIEHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPUUECKHUE
COOTHOIIICHHS B
IPSIMOYTOJTEHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPUUECKOE

Hoka3siBaTh Teopemy [ludaropa, nucnosin3oBathb e B
MIPAKTUYECKNUX BBIYUCIICHUSAX.

DopMyIMPOBATH OINPEICIICHUS TPUTOHOMETPUUECKUX
GyHKIUI OCTPOro yria, NpOBEePATh UX

KOPPEKTHOCTh. BBIBOAUTH TPUTOHOMETPUYECKUE
COOTHOUIEHHS B MPSIMOYTOJIIBHOM TPEYTOJbHUKE.

HccaenoBarp COOTHOIIEHUS MEXAY CTOPOHAMH B
IPSAMOYTOJBHBIX TPEYTOJbHHUKAX C yriiamu B 45° um 45°;
30° u 60°.

Hcnoab3oBath GopMyIsibl IPUBEIECHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOKJIECTBO JIJISI HAXOXKACHUS
COOTHOIIEHUI MEXly TPUTOHOMETPUYECKUMHU (DYHKITUIMU
Pa3JIMYHBIX OCTPBIX YIJIOB.

IIpMeHATHh NOJIyYEHHBIE 3HAHUS U YMEHMS IPU PELICHUHN
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TOXICCTBO

IMPAaKTUYCCKUX 3a/1a4.

3HAKOMMTBHCH ¢ HCTOPHEH PAa3BUTHS T€OMETPUH
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YTJbl B OKPY>KHOCTH.
BrincanHele 1 onrcaHHbIE
YEThIPEXYTOJIbHUKHU.
KacarenbHbie K
okpyxHOcTH. Kacanue
OKPYXKHOCTEUN

13

Bnucannsie n
LEHTPAJIbHBIE YIJIbI,
YLOJI MEXY
KacaTeJIbHOU U
XOpAOH. YTJIbl
MEXIY XOpJAaMH U
CEKYIINUMHU.
Bnucannbie u
OIMCAaHHBIC
YETBIPEXYTOJIbHUKH,
UX TIPU3HAKU U
CBOMCTBA.
IIpumenenue sTux
CBOWCTB IIpH
pelIeHun
F€OMETPUYECKHUX
3aj1au4.

B3aumnoe
PACIIOJIOKEHUE IBYX

OKPYKHOCTEH, 00I1THe
KacarenbHble. Kacanue

OKPYKHOCTEMN

D®opMyJIMpPOBATH OCHOBHBIE OIIPENCIICHU, CBA3AHHbBIE C
yIJIaMU B Kpyre (BIMCAHHBIA yTOJ, LEHTPAIbHBIA yIrom).
HaxoauTh BIMCaHHBIE YTIIbI, ONIUPAOIIUECS HA OJHY AYTY,
BBIYHMCJIATH YIUIBI C IOMOLIBIO TEOPEMBI O BIIMCAHHBIX
yIJIax, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIECHTPAJIIBHOM YIJIE.

HccaenoBathb, B TOM YUCIIE ¢ TOMOIIBIO IIU(PPOBBIX
pecypcoB, BIIMCAHHBIE U ONUCAHHBIEC YETHIPEXYTOJIbHUKH,
BbIBOJUTH X CBOMCTBA U IPU3HAKHU.

Hcnmoab30BaTh 3TH CBOMCTBA U MPU3HAKU IIPU PELLICHUN
3a1a4
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[ToBTOpEeHue, 0600IIeHNE TosTopeHHe Pemath 3aaum Ha MOBTOPEHUE, WIUTFOCTPUPYIOILINE CBSI3H
3HaHUU OCHOBHBIX [IOHSTHIH 1 | MEXIY Pa3IMYHBIMU YaCTAMHU Kypca
METOJOB KypcOB 7 1 8
KJIaCcCOB, 0000IIIEHHE
3HaHUU
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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9 KUIIACC

OTPE3KOB XOP/J,

HaumeHoBaHue pasnena | KomuaecTso OCHOBHOE OcHOBHBIC BUIBI JICATEIIBHOCTH O0yJarOIIAXCs
(Tembl) Kypca 4acoB coziepKaHue
Tpuronomerpus. TeopeMbl 16 Onpenenenne @®opMyUpOBaTH  ONpedeJieHUusl  TPUTOHOMETPUUYECKUX
KOCHHYCOB ¥ CHHYCOB. TPUTOHOMCTPHICCKUX | (hyHKI[UI TYIBIX U IPSAMBIX YIJIOB.
Perienne TpeyroibHUKOB Gynxuuit yriios ot BbIBoaMTH TEOpEMY KOCHHYCOB M TEOPEMY CUHYCOB (C
0Y 10 180Y. .
paiiyCoM OMMMCAHHOW OKPY>KHOCTH).
DopMmyisl .
IpEBeeHS. BuiBoauTh (hopMyibI AJ11 BHIYUCTEHUS IJIOMIAEH C
Teopema KOCHHYCOE, HCMOJIb30BaAHUEM TeopeM TpUuroHoMerpum (hopmyna
TeOpeMa CHHYCOB. TJIOIIAIN TPEYTOJIbHUKA Yepes3 JIBe CTOp(?‘HBI U yToJ
PeweHie MEXTy HUMHU, (popMyJia TUTOMAIN YEThIPEXYTOJIbHUKA
TPEYTOTBHUKOR, 4yepe3 ero IMaroHajau U yroia Mexay HUMU).
TpakTrueckoe Pemiats TpeyrospHuKH.
NpUMEHEHUE Pemarts npakTudeckue 3aauu, CBOASAIIUECS K
JI0Ka3aHHBIX TEOPEM HaXO0XJICHUIO PA3JIUYHBIX 2JIEMEHTOB TPEYTrOJIbHUKA
[Ipeobpazosatue nopodus. 10 I[MousTHE O OcBauBaTh NOHSITHE TIPEOOPA30OBAHUS TTOJOOUS.
MeTpiricckne npeoOpa3oBaHuK HccaenoBaTh OTHOIICHUE IMHEWHBIX 2JIEMEHTOB (DUTYP
COOTHOTICHUA O00MSI. IIpHU IIpeoOpa3oBaHUHU ITOJ00MS.
B OKPYKHOCTH COOTBETCTBEHHEIE HaxoauTh puMepsl 000U B OKPY KarOIIEH
3JIEMEHTBI JNeHCTBUTEIIHBHOCTH.
HOJO00HBIX (QUryp. BbIBOAUTL METPUUECKUE COOTHOILECHUS MEKITY
Teopema o OTPE3KaMU XOPJ, CEKYIIUX U KacaTeJIbHBIX C
HPOU3BCICHU MCIIOJIb30BAaHUEM BIMCAHHBIX YTJIOB U MOJTO0HBIX

TPCYTOJIBHUKOB. Pemarnb IrCOMCTPHUUICCKHC 3ada9U U
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TeopemMa

3aJlayl U3 PeaIbHON KU3HU C UCIIOJIb30BAHUEM TTOTI00HBIX
TPEYrOJIbHUKOB

0 NPOU3BEICHUN
OTPE3KOB CEKYLIUX,
TeopemMa o
KBaJpare
KacaTeJIbHOM.
[Ipumenenue B
peleHun
r€OMETPUYECKHUX
3a1a4
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BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHHUE
Y BBIYMTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOPA
Ha YUCJIO.
DOu3nYeCcCKuii u
reOMETPUYECKUI
CMBICJT BEKTOPOB.
Paznoxenne BekTopa

Hcnonb30BaTh BEKTOPHI KAK HAIIPABJIICHHBIE OTPE3KH,
HCCJIeA0BATh FTEOMETPUYECKHI (MIEpeMENIEHUE) U
¢bu3ndeckuit (Cruiia) CMBICIIBI BEKTOPOB.

3HaTh onpeeseHusi CyMMbI U Pa3HOCTH BEKTOPOB,
YMHOKEHHSI BEKTOPA HA YUCJIO, HCCIe0BATh
reOMETPUYECKUN U (PU3UUECKUN CMBICIIBI ATUX ONEPALIHA.
PemaTe reomeTpuyeckue 3aa4u ¢ UCIOIb30BAHUEM
BEKTOPOB.

PackiaapiBaTh BEKTOP M0 JBYM HEKOJUIMHEAPHBIM

10 IBYM BCKTOpPaM.
HEKOJIJTMHEAPHBIM Hcnoab30BaTh CKAIIpHOE MPOU3BEACHUE BEKTOPOB,
BCKTOpaM. BBIBOJAUTDb €TI0 OCHOBHBIC CBOICTBA.
Koopaunarer BbIYMCAATL CyMMY, Pa3HOCTh ¥ CKAIPHOE NPOM3BENEHUE
BEKTODA.

BEKTOPOB B KOOpANHATAX.
Cxkangpnoe

IIpuMeHATH CKalIsipHOE NPOU3BEICHHUE IS HAXOXKICHUS
IPOU3BEICHUE

BEKTOPOB, €T0

JJIMH W YIJIOB

IIPUMEHEHHE JUISL
HaXOXJICHUS JJIMH U
YIJIOB. Pemenne
3a1a4 € TOMOIIBIO
BEKTOPOB.
[Ipumenenue
BEKTOPOB JUISL
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peLieHus 3a1a4y
buzuku

JlekapTOBBI KOOPAMHATHI
Ha IJIOCKOCTHU

JlekapToBbI
KOOPAMHATHI TOUYEK Ha
IJIOCKOCTH.
YpaBHEHHE TTPAMO.
YpaBHeHue
OKPY>KHOCTH.
Koopaunatel Touek
1epeceuecHus
OKPYXHOCTH U
MIPSIMOM.

Meron koopauHAT
IpY PELUICHUU
F€OMETPUYECKHUX
3a7a4, TPAKTUYECKUX
3a1a4

OcBauBaTh NOHATHE IPSIMOYTOJIBHON CUCTEMBI
KOOPAMHAT, AEKapTOBBIX KOOPJIUHAT TOYKH.

BbIBOAMTH ypaBHEHUE NIPAMON U OKPYKHOCTH. BbIaeJasTh
MTOJTHBIM KBAJpAT JUIsl HAXOKICHHS LEHTpa U paauyca
OKPYXKHOCTH 110 €€ YPaBHEHUIO.

Pemiarb 3aga4M Ha HaX0XKACHUE TOUYEK IIEPECECUEHNUS
IIPSAMBIX M OKPY’KHOCTEW C IIOMOIIBIO METOAA KOOPIUHAT.
Hcnonb3oBaTh CBOMCTBA YIIIOBOTO KO3(pPHIIMEHTa TPSIMO
IIPY PEIICHUU 3a/1a4, JUIsl OTPEIEIICHUS] PACTION0KEHUS
MIPSAMOM.

IIpyMeHATH KOOPAMHATEI IPU PELIEHUH TEOMETPUUECKUX U
MIPAKTUYECKUX 3a/1a4, JUIsl TOCTPOCHHSI MaTEMATUYECKUX
MOJIEJIEN peasIbHBIX 33]1a4 («METO KOOPIUHATY).
ITosnb30BaTbCs Ul IOCTPOCHUS U UCCIIEA0OBAHUM

U (POBBIMU pecypcamu.

3HAKOMUTBCS ¢ UCTOPHEH Pa3BUTHUS TEOMETPUU
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[IpaBuibHbBIE
MHOI'OYI'OJIbHUKH. JlnuHa
OKPY’KHOCTH U IUIOLIAb
Kpyra. Berancienue
101 IEN

[IpaBusnbHbIE
MHOTOYTOJIbHUKH.
Yucno @ Jnuna
mcpyncr?ocm, IyTU
OKPY>KHOCTH.
Panuannas mepa
yria.

[Lnomane kpyra,
CEKTOpa, CErMEHTAa

DopMyTHPOBATH OINPEACIICHUE TPABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTb UX 3JIEMEHTHI.
IHoab30BaTbCs MOHATUEM JUIMHBI OKPYKHOCTH,
BBEJIEHHBIM C TTOMOUIBIO MPABUIILHBIX MHOTOYTOJIBHUKOB,
onpeaesiTh YHCIIO @, JUIMHY AYTH U PaJJUaHHYIO MEpY
yria. IlIpoBoauTs ngpexon OT paAuaHHOU MEpHI yTiia K
rpaayCHON U HA0OOPOT.

OmnpenenasiTh 1UIOMAAbL Kpyra.

BeiBoauTh popmyiibl (B rpagyCHOM U paJuaHHON Mepe)
JUISL JUTUH J1yT, IJIOIIAeH CEKTOPOB U CETMEHTOB.
Boruncasars miomaan Guryp, BKIOYAIOMIUX JIEMEHTbI
OKPYXHOCTH (KpyTa).

HaXO[[I/ITb IJIomaan B 3agavdax peaanoﬁ ZKU3HHU

J[BU>KEHUS TIIIOCKOCTH

[TonsTue o
JBH>KEHUH
IJIOCKOCTH.
[TapayutenbHbII
MIEPEHOC, TOBOPOT
[Ipumenenue npu
peLIeHUH 3a1a4

Pa30upars nprumepsl, HIUTIOCTPUPYIOIIUE TOHSITUSA
IBUKCHHUS.

D®opMyJIHPOBATh ONIPEACIICHUS MTAPAJUIEIBHOTO IEPEHOCA,
MIOBOPOTA U OCEBO CUMMETpUU. BBIBOAMTH X CBOICTBA,
HAXOJMTh HEMOJABUKHBIE TOUKH.

HaxoauTh LEHTPBI U OCU CUMMETPHI MpOCTEHIHX HUryp.
IIpuMeHAaTH napajuieNIbHbIN IEPEHOC U CUMMETPHUIO TTPU
pELICHUH TeOMETPUUECKHX 3a/1ay (pa30oupath MpUMEpHI).
Hcnonb3oBaTh 11 IOCTPOSHUS U UCCIIEI0BAaHUII

(G POBHIE PECYPCHI
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[ToBTOpeHue, 06o0IIEeHNE,
CUCTEMAaTHU3aIM 3HAHUU

[ToBTOpEHUME
OCHOBHBIX IMMOHATHUH U

OnepupoBaTth NOHATHAMM: QUTypa, TOUKA, IpsSMas, yrod,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBII U PABHOCTOPOHHUI

METOJIOB KypcoB 7-9
KJIacCOB, 0000IIEHHE
Y CUCTEMATHU3aLUs
3HaHUM.
[Ipocrenmue
FEOMETPUYECKHE
burypsl u ux
cBoiicTBa. M3mepenne
F€OMETPUYECKUX
BEJINYMH.
TpeyronbHUKHU.
[TapayutenbHbIe N
NEePIECHANKYJISIPHBIC
psIMbIE.
OKpy»XHOCTb U KpYT.
I'eomerpuueckue
IIOCTPOCHUS. YTJIbI
B OKPY>KHOCTH.
Briicannsbie n
ONMCAHHBIE

OKPYX HOCTH
MHOTOYTOJIbHUKOB.

TPEYTOJIbHUKH, TIPSIMOYTOJBHBIN TPEYyTOIBHUK, MEIUAHA,
OucceKkTpuca v BRICOTA TPEYTOJIbHHKA, TapalIeIorpamm,
pOMO, TIPSMOYTOJIEHHK, KBaJIpaT, TPATEIUST; OKPY>KHOCTb,
KacaTelibHas, PABEHCTBO U Moa00ue Gpuryp,
TPEYTOJIbHUKOB; TAPAIIEIHHOCTD U MEPIEHANKYISIPHOCTh
MPSIMBIX, YTOJI MKy MPSIMBIMU, CAMMETPHS OTHOCUTEIHHO
TOYKH U TPSIMOIA; IJIMHA, PACCTOSTHUE, BEJIMYMHA YTJIa,
TUTONIA b, IEPUMETP.

Hcnoab3oBaTh GopMyabl: IEpUMeETpa U IO
MHOTOYTOJIbHUKOB, ITMHBI OKPYKHOCTH | IJIOMIAIH KPyTa,
00BEMa MPSMOYTOJILHOTO Mapauieenuneaa.
OnepupoBaTh NOHATHSAMM: TIPSIMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, BEKTOP; HCMOJIb30BAThH STH TOHITHS IS
MIPE/ICTABIICHUS IAHHBIX U PEIICHHS 33724, B TOM YHCIIE U3
JApYTUX y4eOHBIX MPEIMETOB.

PemiaTh 3a1a4u Ha IOBTOPCHUE OCHOBHBIX MTOHSATHH,
WJUTIOCTPAIIAIO CBS3EH MEXITy pa3IMYHBIMHU YaCcTAMH Kypca.
Boi0upath MeTo s pellieHus 3a/1auu.

Pematsp 3a1a4un 13 IOBCEAHECBHOU KU3HU
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[Ipsimas u
OKPY>KHOCTb.
YeThIpEXYTOIbHUKH.
Briicanneie u
OTIMCaHHbIE
YETHIPEXYTOJIbHUKHU.
Teopema [ludaropa n
Hayana
TPUTOHOMETPHUH.
Pemrenne o0Ommx
TPEYTOJIbHUKOB.
IIpaBunbHbIE
MHOT'OYTOJIbHUKH.
[IpeobpazoBanus
MJIOCKOCTH.
JIBmwxenus. [Togobue.
Cummerpusi.
IInomans.
Brruncnenue
rmomaneu. [nomann
noI00HBIX GUTyYp.
JlexapToBbI
KOOpAWHATHI Ha
IJIOCKOCTH. BEKTOPEI
Ha IJIOCKOCTHU
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OBIIEE KOJIMYECTBO
YACOB IIO
[TPOI'PAMME

68
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OEJIEPAJIBHAA  PABOYASdA  ITPOI'PAMMA  YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIINCKA

B coBpemenHoM 11ppoBOM MUpE BEPOSITHOCTh W CTATUCTHKA MPUOOPETAIOT BCE
OOJIBITYI0 3HAYMMOCTb, KaK C TOUKH 3PEHUS TPAKTUICCKUX TMPUIOKECHHM, TaK M UX POJITU
B 00pa3oBaHNM, HEOOXOIUMOM KaKIOMY YelIOBEeKy. Bo3pactaer umcino mpodeccui,
MpU OBJIAJICHUU KOTOPBIMH TpedyeTcs xoporras 0a3oBas IMOATOTOBKA B 00JIacTh
BEPOSITHOCTH W CTATHCTHKH, TaKas MOJATOTOBKA Ba)KHA ISl MPOJIODKCHHS 00pa30oBaHUs
U U1 yCHEITHOM MPOPECCHOHATIBHON Kapbephl.

Kaxp1ii 4emoBek MOCTOSSHHO MTPUHUMAET PEIICHHS Ha OCHOBE UMEIOIIUXCS Y HETO
JTaHHBIX. A i1 00OCHOBAaHHOTO TPHUHSATHS PEIICHUS B YCIOBHUSX HEIOCTATKa WIU
n30bITKa HWHGOPMAIMM HEOOXOJMMO B TOM YHCIE XOpOouio cHopMHUpOBaHHOE
BEPOSITHOCTHOE M CTATHCTHYECKOE MBIIIICHHUE.

HIMeHHO TI03TOMY OCTPO BCTaJIa HEOOXOAMMOCTh C(OPMHUPOBATH y OO0YUAFOIIUXCS
(GYHKIIMOHATBHYIO TPAaMOTHOCTh, BKJIIOYAIONIYI0 B Ce0s B KadyeCcTBE HEOTHEMIICMOK
COCTaBJIIOIICH YMEHHE BOCIPUHUMATh M KPUTHYECCKU aHATU3UPOBATh WH(MOPMAIIHIO,
MPEICTABICHHYIO B PA3JIMYHBIX (pOpMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHMX
pEaNbHBIX TPOIECCOB M 3aBUCHUMOCTEH, MPOU3BOIUTH TMPOCTEHIINE BEPOSTHOCTHBIC
pacyETHI.

3HaKOMCTBO B Y4Y€OHOM Kypce€ C OCHOBHBIMH NpPHUHIMIIAMH cOOpa, aHajau3a H
MPEACTABIICHUS JAHHBIX W3 Pa3IuYHBIX cdep KU3HU OOIecTBa W TOCyIapcTBa
npuoOIaeT oOydalomuxcs K OOIIEeCTBEHHbIM HHTepecaMm. V3ydeHwe oOCHOB
KOMOMHATOPUKU pPAa3BUBAECT HABBIKM OpraHu3aluyd Iepedopa W Tmojcyéra uwucia
BApUAHTOB, B TOM YHCJIC B TPUKJIAIHBIX 3aadaX. 3HAKOMCTBO C OCHOBAaMHU TEOPUU
rpadoB co3maét mMaremaruueckuil GyHmamMeHT I POpMUPOBAHUS KOMMETCHIIMN B
obOnactu wWHPOPMATHKH W MHQPPOBBIX TEXHOJOTHUH. [IpM W3ydYeHWHM CTATUCTUKH U
BEPOATHOCTH OOOTAIAOTCS MPEACTaBICHHUS] OOYYaIOIIUXCS O COBPEMEHHON KapTHHE
MHpa U METOJaX €ro McclieqoBaHus, popMUpyeTcs NOHUMaHUE POJIM CTAaTUCTUKHM Kak
WCTOYHHUKA COIMMAIBHO 3HAYMMOW WHGPOPMAIMK MW  3aKJIAJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIILICHUS.

B cooTBeTcTBUMU ¢ JaHHBIMH LIENSIMU B CTPYKTYypE MPOTrpaMMbl Y4eOHOTO Kypca
«BepoATHOCT U CTaTUCTHUKA» OCHOBHOTO 00I1Ier0 00pa30BaHUs BbIAEIEHBI CIETYIONIUE
coziepkatenibHO-MeTonuueckne JuHuu: «llpencraBieHne MaHHBIX W OMUCATEIbHAS
CTaTUCTHKa», «BeposTHOCTHY, «jIeMeHThl KOMOWHATOPHUKW», «BBeneHne B TEOpHIO
rpadoBy.
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Conepxxanne nuHum «lIpencraBneHue HaHHBIX W ONMCATEIBHASI CTATUCTUKA»
CIIy’KUT OCHOBOM JUisi (POPMHUPOBAHUS HABBIKOB paOOThl ¢ MHPOpPMALIUEH: OT YTCHUS U
MHTEpHpeTaluu WH(OpManuu, NpeACTaBICHHOM B TabnMiax, Ha JaMarpaMmax u
rpadukax, 1m0 cOopa, TpEeACTaBICHHS M aHalW3a JIaHHBIX C HCIIOJIb30BAaHUEM
CTaTUCTUYECKUX XapaKTEepPUCTUK CpEJHUX U pacceuBaHus. Pabotas ¢ naHHBIMH,
oOydJaromuecss yd4aTcsi CUWThIBaTh M HWHTEPIPETHPOBATH JaHHBIC, BBIIBUTATH,
apryMEHTHUPOBaTh W KPUTHUKOBATh MPOCTEHIINE THUNOTE3bl, Pa3MbIIUISATh HaJ
(dakTOpamMu, BBI3BIBAIOIIMMU W3MEHYMBOCTb, U OILICHUBATh WX BJIUSHUE Ha
paccMaTpUBaeMbI€ BEJIMYMHBI U ITPOLIECCHI.

NHTYUTUBHOE MNpPEACTABICHUE O CIyYalWHOM W3MEHYMBOCTH, WCCIEAOBAHUE
3aKOHOMEPHOCTEN M TEHAEHUWHW CTAHOBUTCS MOTHMBHUPYIOIIEH OCHOBOW ISl U3YUYEHUS
TEOPUU BEPOSATHOCTEN. boJbIIOe 3HaUeHNE NMEIOT ITPAKTUYECKNE 3aJaHuUsl, B YACTHOCTH
OTBITHI C KJIIACCUYECKUMH BEPOSATHOCTHBIMHU MO/IEISIMHU.

[ToHsiTHE BEPOSATHOCTH BBOJUTCS KaK Mepa MPaBIONoI00Ms CIy4ailHOrO COOBITHSL.
[Tpu n3yuenun yueGHOro Kypca o0ydaromuecs 3HaKOMSTCS ¢ MMPOCTEHIIIMMHA METOJaMH
BBIYKCIICHUS BEPOATHOCTEH B CIy4YaWHBIX SKCIEPUMEHTAX C PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU HCXOJIaMH, BEPOSTHOCTHBIMU 3aKOHAMH, IMO3BOJSIOIIMMH CTaBUTh U
pemiath Oosee clokHbIC 3a7aun. B yueOHbBINH Kypc BXOAST HadajdbHbIE MPECTABICHUS
O CIyYalHbIX BEJIMYMHAX M UX YHCIIOBBIX XapaKTEPUCTHKAX.

B pamkax ydeGHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYyYaloOUUXci  C
MHOXECTBAMU M OCHOBHBIMHU ONEpAlMSIMU HaJ MHOXXECTBaAaMH, paccMaTpUBAIOTCS
NpUMEPbl NPUMEHEHUs MJis pELICHUs 3a/ay, a TaKKe HCIOJIb30BaHUS B JAPYTHX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 kmaccax wuzydaercs ydeOHbI Kypc «BeposTHOCTP M CTaTUCTHKa», B
KOTOpBbI BXOJAT pasnensl: «lIpeacraBieHne AaHHBIX M ONMUCATENbHAsl CTAaTUCTUKAY,
«BepoaTHocThY», «DIIeMEHThl KOMOMHATOPUKHY, «BBeeHre B Teoputo rpadoBy.

OOmiee 4YKMCIIO 4YacoB, PEKOMEHIOBAHHBIX IS M3y4YeHUs Yy4eOHOro Kypca
«BeposiTHOCTB M cTaTucTUKay, — 102 yaca: B 7 kitacce — 34 yaca (1 yac B Henento), B 8
kiacce — 34 gaca (1 gac B Heneno), B 9 kiacce — 34 yaca (1 gac B Hefienio).

COAEPKAHUE OBYUEHUA

7 KIIACC

[IpencraBienne AaHHBIX B BHAE TaOMWIl, auarpamm, TpadukoB. 3amoIHEHHE
TaOJIUIl, YTCHUE U MOCTPOCHHUE JUarpaMm (CTOJOMKOBBIX (CTONOUYATHIX) U KPYTOBBIX).
Urenne rpaduKoB peanbHBIX MpoIeccoB. M3pieueHne WHPOpMAUH U3 JUArPaMM U
Ta0JINII, UCTIONH30BAHNE U UHTEPIPETALIUS TAHHBIX.
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OnucartenbHash CTAaTUCTHUKA: cpeAaHee apu(MeTHYecKoe, MeAHaHa, pa3Mmax,
HauOoNblllee W HAaUMEHbIIEE 3HA4YeHHs Habopa YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4YalHON U3MEHYHUBOCTH.

CayyaitHbIi SKCTIEpUMEHT (OTBIT) U CllydailHOoe coObITHE. BepoaTHOCTh U YacToTa.
Posb MaJioBEpOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B IPUPOE U B OOIIECTBE.
MoHeTa ¥ urpanapHasi KOCTb B TEOPUU BEPOSTHOCTEN.

I'pad, BepmmHa, pedbpo. Crenens BepmuHbl. Uncino pédbep u cymmapHasi CTEleHb
BepuinH. [IpencraBnenue o cesizHoct rpada. Lenu u nukiel. [Iytu B rpadax. O6xox
rpada (3inepoB nyTh). [Ipencrabnenue 06 opueHTUpoBaHHOM rpade. Pemenue 3agau ¢
MTOMOIILIO Tpad)oB.

8 KJIACC

[IpencraBnenue JaHHBIX B BUIE TAOIUI, TUarpamMmm, rpaguKoB.

MHO0K€eCTBO, 3JIEMEHT MHOKECTBA, IOAMHOXKECTBO. Onepanuy HaJ MHOKECTBAMU:
oObeMHEHUE, TepeceueHue, aononHenre. CBOWCTBAa omepauuid HajJ MHOKECTBaAMMU:
NEPEMECTUTENIBHOE, COUETATENBHOE, PacCIpeleIUTENbHOE, BKIIIOUeHU. Vcronbp30Banme
rpauueckoro MpeaCTaBICHUS MHOXECTB ISl ONHMCAHMS pEaJbHBIX MPOLECCOB U
SABJICHUH, IIPU PELICHUM 3a/1a4.

W3mepenne paccenBaHus JaHHBIX. Jlucmepcuss M CTaHAAPTHOE OTKJIOHEHHE
YHUCIIOBBIX HA00POB. /lnarpaMma paccenBaHusl.

DneMeHTapHble cOOBITHS cilydaiiHoro onbita. Ciaydaiinblie coObiTusA. BepositHocTH
coObITUH. OMNBITHI C PaBHOBO3MOXKHBIMHU 3JIEMEHTApPHBIMU COOBITHUSAMHU. CrydaltHbIN
BbIOOD. CBSI3b MEXKYy MaJOBEPOATHBIMU U MPAKTUYECKHU JOCTOBEPHBIMHU COOBITUSAMH B
pUpOJE, OOIIECTBE U HAYKE.

HepeBo. CBolcTBa JE€pEBbEB: €IMHCTBEHHOCTh IYTH, CYLIECTBOBAaHUE BHCSYEH
BEpUIMHBI, CBSI3b MEXJy YHMCIOM BEpIIMH U 4uciioM peEdep. [lpaBuio yMHOXKEHUS.
Pemienue 3a1a4 ¢ momoiibio rpados.

[TpotuBomnonoxueie coObiTus. uarpamma Ditnepa. OObeIUHEHNE U TIEPECEUCHHE
coObITnil. HecoBmecTHble cOObITHS. DOpMyna CIOKEHHUS BEPOSATHOCTEH. YcloBHas
BeposiTHOCTh. [lpaBuiio ymHoxeHus. HeszaBucumble coObitus. llpencraBienue
DKCIIEpUMEHTa B BUJE JepeBa. PelleHue 3amady Ha HAxOXKJICHUE BEPOATHOCTEH €
MOMOIIIBIO JIEpeBa CIy4alHOr0 SKCIEPUMEHTA, AuarpaMm Diliiepa.

9 KUIACC

[IpencraBneHre JaHHBIX B BUJE TaONull, AMarpaMm, rpaukoB, UHTEPIpETAIUS
JTaHHBIX. UTeHHe U mocTpoeHue TabIull, AuarpaMm, rpauKoB 1Mo peaabHbIM JaHHBIM.
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[lepecranoBku u Qakropuan. CoueTaHuss M YUCIO coYeTaHUU. TpeyroibHUK
[Nackains. Pemenue 3aay ¢ HCHOIB30BAHUEM KOMOMHATOPUKH.

['eomerpuueckass BepoATHOCTh. CiyyallHbIi BBIOOp TOYKM M3 (UIYphl  Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 TYT'U OKPYKHOCTH.

UcnbiTanne. Ycnex u Heygadya. Cepusi ucnblTaHuM 10 nepBoro ycmnexa. Cepus
ucnbiTanuil bepayu. BeposatHocTu coObITHII B cepun UcTibITaHUN bepHyu.

CnyvailHass BeJIWYMHA W PACHpPENENICHHE BEpOATHOCTEW. MaremaTuyeckoe
oXXHuJaHue u nucnepcus. [IpuMepbl MaTeEMaTUYECKOTO OKUAAHUS KaK TEOPETHUYECKOTO
CPEOHEr0 3HAYCHUS BEJIMYMHBI. MaTeMaTH4eCKOE O0XKUJAHUE U JUCIEPCUS CIy4YanHOU
BEJIMYUHBI «YHUCIIO YCIEXOB B CEPUM UCHIBITAHUN bepHymy.

[lonsitue o 3akoHe OONBIIMX 4YHUCeN. VI3MepeHue BEpOSTHOCTEW C TOMOIIBIO

4acToT.

Posib 1 3HaueHMEe 3aK0HA OOJIBIIMX YKCEN B IPUPOE U OOIIECTBE.
HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbie pe3ynbTaThl OCBOEHHSI IPOTpaMMbl y4yeOHOro Kypca K KOHILY
oOyueHus B 7 Kjiacce:

Yurate wuHOpMaIMIO, MpPEJICTaBICHHYI0 B Tabiuuax, Ha Juarpammax,
NpEACTaBIATh JaHHble B BUJE TaONMI], CTPOUTHb AUarpaMMbl (CTOJIOMKOBBIE
(cronbuatkie) U KpyroBbie) O MacCUBaM 3HAYEHUH.

OnuceiBaTh ¥ MHTEPHPETUPOBATH PEAbHBIE YUCIIOBBIE JAHHBIE, MPEICTABICHHBIC
B Ta0JIMIIAX, HA AMarpamMmax, rpaukax.

Hcnonp30BaTh UIsl ONMCAaHUS TaHHBIX CTAaTUCTHYECKUE XAPAKTEPUCTUKU: CPEIHEE
apu(pMeTHIecKoe, MeIMaHa, HanboJIblIee U HAUMEHBIIIEE 3HAYEHUS, pa3Max.

NmMers mnpeacraBiaeHue O CIy4YalHOM MW3MEHYMBOCTM Ha IPUMEpPAX ILIEH,
(¢u3NYeCKUX BEJIMYMH, AHTPONOMETPUYECKHX JIAHHBIX, HMETh IPEICTaBICHHE O
CTaTUCTUYECKON YCTOMYNUBOCTHU.

[IpenmeTHblE pe3yJbTaThl OCBOEHUS MPOrpaMMbl Y4YEOHOro Kypca K KOHILY
oOyueHus B 8 kiacce:

N3Bnekats u mpeoOpa3oBbIBaTh MH(POPMAIIMIO, TPEACTABICHHYIO B BUJIE TaOJIHII,
auarpamm, rpaukoB, MPEICTaBISITh JaHHbBIE B BUJI€ TaOUII, JUarpamMm, rpadukoB.

OnuceiBaTh JaHHbIE C IIOMOINBKD CTATUCTUYECKHUX IIOKA3aTENE: CpeaHHMX
3HAYEHUN U Mep paccenBaHus (pa3max, JTUCIEPCHs U CTAHIAPTHOE OTKIOHEHUE).

169



denepanbHas paboyas mporpamma | Matematuka. 5—9 kiacchl (0a30BbIi YPOBEHB )

HaxoauTe 4acTOThl YMCIIOBBIX 3HAYEHH M YacTOThl COOBITHUI, B TOM YHUCIE IO
pe3yJipTaTaM U3MEpPEHUN U HaOII0ACHUM.

HaxoauTe BEpOSTHOCTH CIy4alHbIX COOBITHMII B ONbITaX, 3Has BEPOSTHOCTH
AIIEMEHTAPHBIX COOBITHI, B TOM YMCIIE€ B ONBITAX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMU.

Hcnonb3oBaTh rpaguyeckue MOJENH: JAEPEBO CIYy4YalHOrO 3KCHEPUMEHTA,
avarpaMMbl DUJepa, YUCIIOBast MPsMas.

OnepupoBarh MOHATUSMU: MHOYKECTBO, IOJMHOXECTBO, BBIIOJIHATH OIEPaLUU
HaJl MHOKECTBAMU: OOBEANHEHHE, IIEPECCUEHHUE, TONOJHEHNUE, IEPEUNCTIATD AIEMEHTBI
MHOYKECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp3oBaTh rpaguueckoe MpeCTaBICHUE MHOXECTB M CBA3CH MEXAy HUMH
JUIsL OIIMCAHUs IIPOLIECCOB U SBJICHUM, B TOM 4YMCIIE IIPU PELICHUHU 3a4a4 U3 IPYTUx
y4eOHBIX NMPEIMETOB U KypPCOB.

[IpenmeTHble pe3yJbTaThl OCBOEHUS MPOrpaMMbl Y4e€OHOro Kypca K KOHILY
oOydeHus B 9 kiacce:

W3Bnekate u mpeoOpa3oBbIBaTh HH(YOPMAIINIO, MPEACTABICHHYI0 B Pa3IUYHbBIX
HMCTOYHHUKAX B BHUJAE TaONWIl, AUarpamm, rpauKoB, MPEJCTaBIATh JaHHBIE B BUJE
Ta0NHILI, JUarpaMm, rpa@uKoB.

Pemath 3amauM OpraHUM30BaHHBIM MEpeOOpPOM BApPUAHTOB, a TAKKE c
MCITOJIb30BAaHNEM KOMOWHATOPHBIX MPABHII U METOJIOB.

Hcnonb30BaTh onucaTeIbHbIC XapAKTEPUCTUKU 111 MAaCCUBOB YMCJIOBBIX JaHHBIX,
B TOM YMCJIE CPEHUE 3HAUYCHUS U MEPBI PACCEUBAHUSL.

HaxonuTe 4acTOThl 3HAYEHUW W YACTOTHI COOBITHS, B TOM YHUCIE MOJIb3YSACh
pe3ynbTaTaMu MPOBEIEHHBIX U3MEPEHHUN 1 HAOIIOICHUH.

HaxoauTh BepOSTHOCTH CIy4yalHBIX COOBITUN B MU3YyUYECHHBIX OMBITaX, B TOM YHCJIEC
B ONBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMH, B CEPHUSX UCIIBITAHUNA [0
MIEPBOIO YCIIEXa, B CEPUSIX UCIBITAHUIN bepHyIuIn.

NmeTh npencTaBieHue O CIIy4YailHOM BEJIMYMHE U O PACTIPEICIICHUN BEPOSITHOCTEM.

Nmers mpencraBieHHEe O 3aKOHE OOJBIIMX YHCENT Kak O IMPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOW M3MEHYMBOCTH M O POJIM 3aKOHA OOJIbIIMX YHCENl B
MPUPOJIC U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE 7 KJIACC

apupMeTHIECKOE.

Menuana uncnoBoro Habopa.

HanmenoBaHue pasnena |KommdecTs OcHOBHOE cofepKaHne OCHOBHBIE BU/IBI A€ATEIBHOCTH 00yUaIOLIUXCA
(TeMsbl) Kypca 0 4acoB
[IpencraBnenune qaHHBIX 7 [IpencraBneHne JaHHBIX B OcBauBathb croco0bI NPeICTABICHUS
tabnuiax. [Ipaktuyeckue CTaTUCTHUYECKUX JTAHHBIX U YUCIIOBBIX MACCUBOB C
BBIYMCJICHUS 110 TAOJMYHBIM | TIOMOIIIBIO TAOJHUI] M AUATPAMM C UCIIOb30BaHHEM
naHHbIM. M3Bneuenue n aKTyaJIbHBIX ¥ BaXHBIX JAaHHBIX (IeMorpaduaeckue
MHTEPIPETALHs Ta0INIHBIX JIaHHbBIE, IPOU3BOJICTBO MMPOMBILIJICHHON U
naHHbiX. IIpakTryeckas CEJIbCKOXO03SIMCTBEHHOW MPOAYKIIUH,
pabora «Tabauub. OOIIECTBEHHbIE U MIPUPOIHBIC SIBICHUSA).
I'papueckoe N3yuyaTh MeToAbI pabOTHI C TAOJIUYHBIMU U
IIPCACTABICHAC TaHHBIX B rpa)UuECKUMU IPEICTaBICHUAMHU JaHHbBIX
BUJIC KPYI'OBBIX, C TIOMOIIBI0 IU(PPOBBIX PECYPCOB B X0J1€
CTOJIOMKOBBIX (CTOJIOUYATHIX) IPAKTUYECKUX PaboT
nuarpamm. Urenue u
IIOCTPOCHUE AUATPAMM.
[Tpumepsl
nemMorpaduyecKux
JTarpamM.
[TpakTruueckas paborta
«JlmarpamMbD»
OnucarenbHasi CTaTUCTUKA 8 Uucnoseie Habophl. CpenHee

OcBauBaTh NOHATHSL: YUCIIOBOM HaOOP, Mepa
[EHTPAIIbHON TEHACHIIMH (Mepa LIEHTpa), B TOM YHCIIe
cpenHee apudmMeTuuecKoe, MeuaHa.
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Y cTOMYUBOCTh MEIUAHBI.
[TpakTudeckas padota
«Cpennue 3HAaUCHUSY.
HaunGonbliee 1 HauMeHbIIIee

3HAYCHUS YHUCJIOBOTO Habopa.

Pasmax

OnuchIBaTh CTATUCTUYECKUE TAHHBIC C TIOMOIIIHIO
cpemHero apu(pMeTHIeCKOro M MeIMaHbl. Pemmath
3a1auul.

HN3yyaTh cBOMCTBA CPEIHUX, B TOM YUCIIE C
MTOMOIIIBIO IU(PPOBBIX PECYPCOB, B XOJI&
MPAKTUIECKUX PadoT.

OcBauBaTh MOHATHSA: HAUOOJBIIICE U
HauMEHbBIIIee 3HAYEHUS YUCIIOBOT'O MacCHBa,
pasmax. PemaTp 3aga4u Ha BIOOp criocoba
OTIMICAHMS TAHHBIX B COOTBETCTBHUH C IPUPOION
JTAHHBIX U TEJSIMU UCCIICIOBAHUS

Cnyqaﬁﬂaﬂ N3MCHYUBOCTD

CnyuaiiHasi UBMEHYMBOCTD
(npumepsr). Yacrora
3HAUYCHUM B MaCCHBE
JnaHHbIX. ['pynmnupoBka.

I'mcrorpammel.
[TpakTnueckas pabota

«CiyyaliHasi U3MEHUYUBOCTHY

OcBauBaTh NOHATHS . YACTOTA 3HAUCHUN B
MacCHUBE JaHHBIX, TPYNIUPOBKA JIAHHBIX,
rucrorpamMma. CTpOMTh U AaHAJIU3MPOBATH
TUCTOrPaMMbl, MOAOUPATH TOAXO SN 1ar
rpynnupoBku. OcBauBaTh rpaguyeckue
NpeACTaBICHUS pa3HbIX BUAOB CIIy4YaiHOU
M3MEHYMBOCTH, B TOM YHCJIE C IOMOIILIO
TU(POBBIX PECYPCOB, B XOJIE MPAKTUICCKON pabOTHI

Brenenue B Teoputo rpados

I'pad, Bepuiuna, pedpo.
[IpencraBnenue 3agaun C
nomoisio rpada. CteneHs
(BaJIEHTHOCTH) BEPIIHHEI.
Yucno pédep u cyMMmapHas
CTereHb BepmuH. Llens n

OcsauBatb nousitus: rpad, Bepurta rpaga, pedpo
rpada, cTeneHb (BaJI€HTHOCTh BEPIIWHBI), [IENb U
LUKJL.

OcBauBaTh NOHATHSA: IYTh B rpade, SMIepoB MyTh,
00xoz rpada, oOpueHTUPOBaHHBIN Tpad.

PemiaTe 32124 Ha NOMCK CyMMBI CTETIEHEW BEPLIVH
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uki. [TyTs B rpade.
[IpencraBnenue o CBI3HOCTH
rpada. O6xox rpada
(i1epOB MyTh).
[IpeacraBnenne 00
OpPUEHTUPOBAHHBIX Tpadax

rpada, Ha mouck o0xojaa rpada, Ha TOUCK MyTel B
OpUEHTHUPOBAHHBIX Tpadax.

OcBanBath c1oco0BI NIPEAICTABICHUS 331a4 U3 Kypca
anreOppl, TEOMETPUU, TEOPUH BEPOSTHOCTEH, TPYTHX
IPEIMETOB € MOMOILBIO rpadoB (KapThl, CXEMBI,
AJIEKTPUYECKHUE LIEeTH, (YHKIIMOHATIbHBIE COOTBETCTBHS)
Ha IpUMepax

BepositHOCTh 1 yacToTa
CIIy4aliHOTO COOBITHS

CityyaiiHbIi OIIBIT U
ClIy4aifHOE COOBITHE.
BeposatHOCTh M yacToTa
coObITusi. Poinb
MaJIOBEPOSTHBIX U
MPAKTHYECKH TOCTOBEPHBIX
COOBITUI B IPUPOJIC U B
obmiectBe. MoHera u
UrpajgbHas KOCTb B TEOPUH
BEPOSATHOCTEM.
[IpakTrueckas pabota

«Yacrora BBIIIAJICHUA OPJIa»

OcBanBaTh TNOHATHS: CIy4YallHBI  ONBIT W
cily4aiiHOe cOOBITHE, MaJIOBEPOSITHOE U NMPAKTUUYECKH
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HAYMMOCTH MAJIOBEPOSTHBIX COOBITHIA B
IpUpoJie ¥ 00IEeCTBE Ha BaXKHBIX MTpUMepax (aBapuH,
HECYaCTHBIE CIIy4YaH, 3al11uTa IEPCOHAIBHON
uHpOpMaIuy, repeaya TaHHBIX).

HN3yyaTh poJib KIIACCUYECKUX BEPOATHOCTHBIX MOJEIEH
(MOHeTa, urpajgbHasi KOCTb) B TEOPUU BEPOSITHOCTEH.
Ha0mronath n u3y4aThb 4acTOTy COOBITHI B IPOCTHIX
AKCIIEPUMEHTAaX, B TOM YHUCJIE C MOMOIIbIO ITU(POBBIX
pPECYpPCOB, B XOJI€ IPAKTUUECKON pabOThI
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O6o0menwue, 5 IpeacTaBicHue TaHHbIX. IToBTOPSITH U3YYEHHOE ¥ BHLICTPAHBATD CUCTEMY
cUCTeMaTH3allusl 3HAaHUHN OmnmcarenbHas CTaTHCTHKA. 3HAHUMU.
Beé) OATHOCTE CTyHaNHOTO Pematp 3aja4u Ha IPEICTABICHNUE U ONHUCAHUE
COOBITHA JTAHHBIX C TIOMOIILI0 H3YUYEHHBIX XapaKTePUCTHK.
OO0cy:x1aTh NpUMepPbI CIIYIAHBIX COOBITHIA,
MaJIOBEPOSATHBIX U MPAKTUYECKH JTOCTOBEPHBIX
CIIy9aifHbIX COOBITHIA, UX POJH B PUPOC U KUZHU
YenoBeKa
OBILEE KOJIMYECTBO 34
YACOB I10
ITPOI'PAMME
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8 KIIACC
HanmenoBaHue pasaena [KoamuecTBO OCHOBHOE COJIEpKAHUE OcCHOBHBIE BUJIBI JICATEIIBHOCTH O0yYarOIIUXCs
(Tembl) Kypca 4acoB
[ToBTOpEHUME Kypca 4 [IpencraBneHne JaHHBIX. IHoBTOPATH U3YYEHHOE U BBICTPAUBATH CUCTEMY

7 xJj1acca

OmnucarenpbHass CTATUCTHKA.
Crny4daitHasi U3MEHYUBOCTb.

Cpeanue uynciaoBoro Habopa.

Crnyuaiinble COOBITHS.
BeposTHOCTH M 4aCTOTHI.
Kitaccuueckne moaenu
TEOPUU BEPOSATHOCTEM:

MOHCTA N UIrpajJibHasd KOCTb

3HAHWM.

PemaTe 3a1a4M Ha NpEICTABICHUE U ONHCAHUE
JAHHBIX C MIOMOIIbI0 U3YUYECHHBIX XaPAKTEPUCTHK.
Pemath 3aga4um Ha IpeACTaBICHNUE IPYNITUPOBAHHBIX
JIAHHBIX U ONMCAHUE CIIYYalHON U3MEHUYHMBOCTH.
PemaTs 3a1aum Ha ONpEICIICHUE YaCTOThI
CIIy4allHBIX COOBITUH, OOCYXK/IEHUE TPUMEPOB
CITy4alHBIX COOBITHH, MAJIOBEPOSITHBIX U
MPAKTUYECKU JJOCTOBEPHBIX CIYyYaWHBIX COOBITUHN, UX
PO B IPUPOJIC U )KU3HU YEJIOBEKA

OnucarepbHas CTaTUCTHKA.

PacceuBanue naHHBIX

Otkiionenus. Jlucnepcus
YHUCJIOBOTO Habopa.
CrangapTHOE OTKJIOHEHHE
YUCJIOBOTO Habopa.
JlmarpamMmsbl paccenBaHus

OcBauBaTb NOHATHS: JUCIICPCHUA U CTAHAAPTHOC
OTKJIOHCHHUC, UCITOJIB30BATDb 3THU XAPAKTCPUCTHUKHU
AJI1 OITMCaHUuA paCCCUBAHUA TaHHBIX.

BLII[BI/IFaTb THNOTE3BI 00 OTCYTCTBHUH HUJIKM HAJIMYNUU
CBA3M 110 JuarpaMmMam pacCCrUBaHUA.

CTpOI/ITB AuarpaMmbl paCCCHUBAHUS IO UMCIOIINUMCAA
JaHHBbIM, B TOM 4YHUCJIC C IIOMOIIbIO KOMIIBIOTCPA
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MmuoxecTBa

MHOX€CTBO, TOJIMHOKECTBO.
Oneparuy Haj
MHO’KECTBAMU:
00BbeaUHEHHE,
nepeceveHue, J0MoTHEHHE.
CBoiicTBa onepaunii HaJ
MHO>KECTBAMU:
MePEMECTUTENIHHOE,
coueTaTeabHoe,
pacrpeeuTeIbHOe,
BKUTrOUeHus. ['paduueckoe
MPEJCTABICHUE MHOXECTB

OcBauBaTh NOHSITHA: MHOXKCCTBO, 3JICMCHT
MHOKECTBA, IIOAMHOXKCCTBO.

BbInoJIHATH Onepanum HaJl MHOKECTBAMU:
0o0beIMHEHHE, TIEpeceYeHUE, JOTOTHEHUE.
Hcnoab30BaTh CBOKCTBA: IEPEMECTUTEIBLHOE,
COYETATEIBbHOE, PACIPEACTUTEILHOE, BKIFOUEHHUS.
Hcnoab3oBaTh rpaduyeckoe npeacTaBieHe
MHOKECTB MPHU OMUCAHUU PEATBHBIX MPOLIECCOB U
SIBJICHUH, TIPU PEIICHUH 3a]1a4 U3 IPYyTHX YICOHBIX
MPEJIMETOB U KyPCOB

BeposTHOCTH CcitydaitHOTO

COOBITHS

DneMeHTapHbIE COOBITHSI.
Cnygaitabie cOOBITHS.
brnaronpustcTByromue
AJIEMEHTapPHBIE COOBITHUS.
BepostHOCTH COOBITHI.
OnbITEl ¢ PaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU.

CnygaitHblii BEIOOD.
[IpakTrueckas pabota

«OT1IBITBI C
PaBHOBO3MOXHBIMU

OcBauBaTh NOHSATHS: DJIEMEHTAPHOE COOBITHE,
CIIy4yailHO€ COOBITHE KaK COBOKYITHOCTb
0JIaroNpUSATCTBYIOIIUX 3JIEMEHTAPHBIX COOBITHM,
PABHOBO3MOXHBIE 3JIEMEHTAPHBIE COOBITHSI.
Pemrars 3a1a4u Ha BBIYMCIICHUE BEPOATHOCTEN
COOBITHI TIO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUH
CJIy4allHOTO OMbITA.

Pemathb 3aja4y Ha BEIYHUCIICHUE
BEPOSTHOCTEH COOBITHH B OIBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITHUSIMHU, B TOM YHCJI€ C IIOMOIIBIO
KOMITBIOTEPA.
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AIeMEHTapHBIMU
COOBITHUSIMU

IIpoBoAMTH U U3Y4aTh ONBITHI C
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU
(C UCTIOJIB30BAHUEM MOHET, UTPATIbHBIX KOCTEH,
JPYTUX MOJICIICH) B X0/ TPaAKTHIECKON pabOThI

Benenne B Teoputo rpados

HepeBo. CBoiicTBa aepeBa:
€IMHCTBEHHOCTb IyTH,
CYLLIECTBOBAHUE BUCSIYEN
BEPILUHBI, CBSI3b MEKY
YUCJIOM BEPIIUH U YHCIOM
pé6ep. IIpaBuno yMHOKEHHS

OcBauBaThb NOHSATHS: JEpeBO Kak rpad Oe3
[MKJa, BHUCsYasi BeplIuMHA (JIUCT), BETBb JIepeBa,
MyTh B JAEPEBE, TUAMETP JepeBa.

HM3yuarh cBOMCTBA IepeEBA: CYLIECTBOBAHUE BUCSYEH
BEPIIUHBI, €IMHCTBEHHOCTh MyTH MEXY JIBYMs
BEPILIMHAMHU, CBA3b MEXKYy YUCIOM BEPILIWH U YUCIIOM
peodep.

PemiaTe 3a1a4M Ha NOUCK U NIEPEUNCIICHUE ITyTEU

B JIEPEBE, ONPEACIICHUE YUCIIA BEPIIMH WIH pEOEp

B JiepeBe, 00X0 ] OMHAPHOTO JEpEBa, B TOM YHCIIE C
IPUMEHEHUEM MTPaBUIIa YMHOKEHUS

CnyyaitHbie cOOBITHS

[IpoTHBOIION0KHOE COOBITHE.
HMuarpamma Ditnepa.
OObeMHEHNE U TIEpECEUYECHUE
coObITuil. HecoBMecTHbIE
coObrTus. dopmyna
CJI0’KEHUSI BEPOSTHOCTEM.
IIpaBuno yMHOXEHUSA
BEPOSTHOCTEU. Y CIIOBHAS
BEpOATHOCTh. HezaBucumele

OcBauBaTh NOHSATHS: B3AUMHO TPOTUBOTIOJIOKHBIE
COOBITHS, OTIepallUU HAJl COOBITUSIMU, OObEAUHEHUE U
nepeceveHne coobITUl, quarpamma ditniepa (Dinepa—
Benna), coBMeCTHBIC 1 HECOBMECTHBIE COOBITHSI.

N3yuyaTh TeopeMbl 0 BEPOSITHOCTH 00BETUHEHUS
IBYX COOBITUH ((hOPMYITBI CJIOKEHUS BEPOSTHOCTEH ).
Pemath 3a1aum, B TOM YUCJI€ TEKCTOBBIC 3a/1a4U

Ha OMpEJIeIICHHE BEPOITHOCTEH OObEIMHCHUS U
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coObrtus.  IlpencraBieHue
CIIy4allHOTO 3KCIepUMEHTa
B BHJIE JIEpeBa

MepeCeUeHHs COOBITHI C MOMOIIBIO YHCIOBOM NPSIMOM,
auarpamm Ditiiepa, GopMyIibl CIIOXKEHUS
BEPOSATHOCTEM.

OcBauBath  NOHATHSI:  TPABWIO  YMHOXKEHUS
BEPOSITHOCTEN, YCIIOBHAsI BEPOSTHOCTb, HE3aBUCHMBbIC
COOBITHS IEPEBO CITYYalHHOTO OTbITA.

N3yuarts cBolicTBa (ONpeACIICHNS) HE3aBUCUMBIX
COOBITHIA.

Pemath 3a1aum Ha onpeiesICHUE U UCTI0JIb30BaHUE
HE3aBUCHUMBIX COOBITHIA.

Pemiats 3aga4m Ha MOKWCK BEPOSITHOCTEW, B TOM

YUCJIE YCIIOBHBIX, C HCIIOJIb30BAHUEM JEPEBA
CJIyYalHOTO OIIbITa

O0o0menue,

cucreMarusanus 3HAHUU

[IpencraBineHue TaHHBIX.
OnucarenbHasi CTATUCTHUKA.
I'padrl. BepositHOCTh
CIIy4aiiHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKU

IToBTOPATH N3YyYEHHOE U BHICTPAUBATH CUCTEMY
3HAHUM.

PemaTp 3a1aum Ha NPEICTABICHUE U ONUCAHUE
JAHHBIX C MOMOIIBIO U3YYEHHBIX XaPAKTEPUCTHK.

PemaTs 3agauu ¢ npumenenuem rpados. Pemars
3a1a44 HA HaXOXJCHHUE BEPOATHOCTHU CIyYaHHOIO
COOBITHS IO BEPOATHOCTSIM DJIEMEHTAPHBIX COOBITHH,
B TOM YHCJIE B OIBITAX C PAaBHOBO3MO>XHBIMU
AJI€MEHTapHBIMU COOBITUSIMU. PemiaTs 3agqaun Ha
HaxO0XXJICHUE BEPOSTHOCTENH 0ObEAMHEHUS U
nepeceueHus COObITUI, B TOM YHCIIE HE3aBUCUMBIX, C
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WCITOJIb30BAaHUEM TpapUUEeCKUX MPECTaBICHUN 1
JepeBa CIy4YaHOTO OIbITA.

Pemars 3agaum Ha niepeyucicHue
KOMOMHAaIuUi (4ucia nepecTaHOBOK, YUCTa
COUETaHUI), HA HaXO0XKJIEHUE BEPOSITHOCTEN
COOBITHI C MPUMEHEHUEM KOMOMHATOPUKH, B
TOM YHCJIE C UCIOJb30BAHUEM TPEYTrOJbHUKA
ITackains

OBILIEE KOJIMYECTBO
YACOB I10
[TPOITPAMME

34
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9 KIIACC
Hanmenosanue paziena KonHaecTso OCHOBHOE COJIepKaHUE OCHOBHBIE BU/IBI JICATEIIBHOCTH 00yJarOIIUXCs
(Tembl) Kypca 4acoB
IToBTOpEHUME Kypca 4 [IpencraBnenne nJaHHBIX. IToBTOPATH U3YYEHHOE U BHICTPAMBATH CUCTEMY

& Kjacca

OnucaresnpbHas CTaTUCTHUKA.
Omnepanuu Hal COOBITUSIMH.

HeszaBucuMocTs COOBITHI

3HAHUU.
PemaTe 32124 Ha NPEACTABICHUE U ONMCAHUE
NaHHBIX.

Pemrars 3a1a4un Ha HAXOXKAECHUE BEPOSTHOCTEN
00bEeIMHEHUS U TIepeCceUeHUs COOBITUM, B TOM YHUCTIE
HE3aBHUCHUMBIX, C UCIIOJIb30BaHUEM IrpadUuecKux
MPECTABICHAN U AEPEBA CIIYHYalHOTO OIBITA.
Pemrars 3a1a4u Ha IEPEYUCIICHUE

KOMOUHAIMH (4KClia MepecTaHOBOK, YUCIa
COYETaHUI), Ha HAXOXKJECHUE BEPOSITHOCTEMN
COOBITHI C MPUMEHEHHEM KOMOWHATOPHKH, B

TOM YHUCJIE C UCIIOJIB30BAHUEM TPEYTrOJIbHUKA
[Tackansa

DneMeHTbl KOMOMHATOPUKU

[TepecTanoBKH.

@akropuan. CoueraHus Hu
YHUCIIO COYETaHUM.
TpeyroibHUK ITackais.
[IpakTruueckas pabora
«Bpruucienue
BEPOSTHOCTEU Cc

OcBauBaTh NOHATHSA: KOMOMHATOPHOE MPABUIIO
YMHOKEHHUSI, YIIOPSAIOUCHHAs TTapa, TPorhKa 00BHEKTOB,
NePECTaHOBKa, (PaKTOPHAI YUCIIA, COUETAHUE, YUCIIO
CcOoYeTaHMM, TpeyroJabHUK [lackans.

PemiaTe 3a1auM Ha IEPEUUCIICHUE

YIOPSAOYEHHBIX T1ap, TPOEK, IEPEUUCIICHUE
MEPECTAaHOBOK M COYETAHUI JIEMEHTOB PA3IMUHBIX
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HCIIOJBb30BAHUCM

MHOMKCCTB.

KOMOMHATOPHBIX (PYHKIUN
AJIEKTPOHHBIX TAOJINL»

Pemiatp 3agaym  HaA  [pPUMEHEHHE  YHCTA
COUeTaHUl B alredpe (COKpaIEHHOE YMHOXKEHHE,
ounoM HrroToHa).

Pemarb, nmpuMeHsiss KOMOWHATOpPUKY, 3aJadyd  Ha
BBIUMCIIEHUE BEPOSITHOCTEH, B TOM YHUCIIE C IIOMOILBIO
AJNIEKTPOHHBIX TAOJIHI] B XO€ MPAKTUUYECKOU pabOThI

['eomeTrpuueckas
BEPOSITHOCTD

I'eomerpuueckas
BEepOSATHOCTh. Cly4aliHbII
BBIOODP TOUKH U3 (PUTYpPHI HA
IUIOCKOCTH, U3 OTpE3Ka, U3
IYTH OKPY>KHOCTH

OcBauBaTh NOHATHE T€OMETPUYECKON
BEpOsATHOCTU. PemiaTh 3aa4m Ha HaXO0XKACHUE
BEPOATHOCTEW B OMbITaX, IPEICTABUMBIX KaK BHIOOD
TOYEK W3 MHOTOYTOJIbHHMKA, Kpyra, OTpE3Ka Wi AyTU
OKPY>KHOCTH, YACIIOBOT'O MPOMEKYTKA

Ucnbrranus beprynnum

UcnbiTanue. Ycnex u
Heynada. Cepus
VICTIBITAHUH JI0 TIEPBOTO
ycnexa. cnibitanus
bepnymm. BeposarHoctu
COOBITHI B cepuu
ycnbeiTanui bepHyuim.
[Ipaktrnueckas padora
«HcnbiTanus

bepnymnn»

OcBauBaThb NOHATHS: UCIIBITAHUE,
AJIeMEHTapHOE COOBITHE B UCIIBITAHUU (YCIIEX U
HEey/1a4ya), cepus UCTIbITAHUHN, HACTYIIJICHUE
MEepBOro ycrnexa (Hey1aum), Cepusi UCIIBITAaHHM
bepuymnu. Pemarhs 3aaumM Ha HaXO0XKJICHUE
BEPOSITHOCTEN COOBITHI B CEPUU UCTIBITAHUM J10
MIEPBOIO YCIIEXa, B TOM YHUCJE C IPUMEHEHHEM
(bopMyIIbI CyMMBI T€OMETPUUECKOM MPOTPECCUH.
Pemars 3agaum Ha HaxX0XKJAEHUE BEPOSTHOCTEN
AJIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHUIMA
bepnym, Ha HaX0XKAEHNE BEPOATHOCTH
ONPEAEIEHHOTO YUCIIA YCIIEXOB B CEPUM UCIIBITAHUI
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bepnym.
N3yuyats B X0/1e NPAKTHYECKOH padoThI,

B TOM YHCJIC C IIOMOIIBIO MU(PPOBHIX PECYPCOB,
CBOWCTBA BEPOSITHOCTM B CEPUM MCIIBITAHUUI
bepnymu
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CinyyaiiHasi BeIMYMHA

CinyyaiiHasi BeJIMYMHA U

pacnpenesneHue BEPOSITHOCTEM.

MaremaTnueckoe 0KuJaHue u
JIUCTIEPCUS CITyYalHOU
BeaMuMHbL. [Iprumepbl
MaTeMaTH4YECKOIO OXKUJAHUS
KaK TEOPETUYECKOIO
CPEIHEr0 3HayYeHUs
BEJINYMHBI.

[TonsiTue 0 3aKoHE OOIBIIMX
yucen. M3mepenue
BEPOSATHOCTEN C IIOMOIIBIO
yacToT. [I[pumenenne 3akona
OOJBIINX YUCEN

OcBOUTH NOHATHUSA: CIIyYaliHasl BEJIUYMHA, 3HAYCHHE
CIIy4allHOW BEJIMYMHBI, PACIIPEACICHUE BEPOSATHOCTEN.
H3y4yarb 1 00CyKAaTh IPUMEPHI JUCKPETHBIX U
HEIPEPBIBHBIX CIyYalHbIX BEJIUYUH (POCT, BEC
4eJI0BEKa, YUCIEHHOCTh HACEJICHNUs, APyTHe
M3MEHYUBbIC BEJIMYUHBI, PACCMATPUBABIINECS B
KypC€ CTaTUCTHUKH ), MOJEIbHBIX CIIyYailHbIX BEJIUYHH,
CBSI3aHHBIX CO CIy4ailHBIMU ONbITaMu (OpocaHue
MOHETBI, UTPATLHOMN KOCTH, CO CIIy4ailHBIM BBIOOPOM U
T. IL.).

OcBauBaThb NOHATHS: MATEMAaTUYECKOE OKHUIAHHE
CIIy4alHOM BEJIMYMHBI KaK TEOPETUYECKOE CpPEAHEE
3HAQ4YECHUE, TUCIIEPCUS CIyYaHOW BEJIUYMHBI KaK
aHaJIOT IUCIIEPCUN YUCIIOBOIO Habopa.

PemaTe 3ag1a4M Ha BBIUNCIEHUE MATEMATUYECKOTO
O’KMJIAHUS U JUCIIEPCUN TUCKPETHOM CIIy4yallHOU
BEJINYMHBI 110 33 JaHHOMY PacCIIPEAEIICHUIO, B TOM
YUCJIE 3a/1a4, CBA3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMU.

3HAKOMHUTBCS C MATEMAaTUYECKUM OKUIAHUEM U
JUCTIEPCUEN HEKOTOPBIX PACIIPEACIICHHUM, B TOM YHCIIE
pacrpeneneHus Cay4aitHoN BEIUYMHbI «YUCIIO0
YCIIEXOB)» B CEPUU UCIBITAaHUN bepHyuIn.
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M3yuyaTh 4acTOTYy COOBITHS B TTIOBTOPSFOIIMXCS
CIIyJaiiHBIX OTIBITAX KaK CIyYalHYIO BEIIMUUHY.
3HAKOMUTBCS C 3aKOHOM O0JIbIIUX yucen (B hopme
bepnynin): mpu 60JIBIIIOM YKCIIE€ ONBITOB YaCTOTa
COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

PemiaTh 3a1a4u Ha U3MEPEHUE BEPOSATHOCTEH C
MOMOIIBIO 4acTOT. O0CY:KIaTh POJIb 3aKOHA
OOJIBIIKUX YUCET B 000CHOBAHUHU YaCTOTHOTO

METO/1a U3MEPEHUS BEPOSITHOCTEH.

OO0cyxaaTh 3aKOH OOJIBIIMX YKCEN KaK MPOSBICHUE
CTAaTUCTHYECKOW YCTOMYMBOCTH B M3MEHUYMBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBIIIUX YHUCEI B IPUPOJIE U
B KU3HH YE€JIOBEKa

O0600111eH1E, KOHTPOJb 10 [IpencraBienrie TaHHBIX. IHoBTOpPATHL U3yYEHHOE U BHICTPANUBATH CUCTEMY
OnucarenpHas CTaTUCTHKA. 3HAHUA.
BeposTHOCTD City4aitHOro Pemiates 3agaum Ha IpeACTABICHUE U ONIMCAHUE
COOBITHSA. DIIEMEHTHI NAHHEIX.
koMmOuHaTopuku. CirydaliHbie .
Pemarts 3agaum Ha HaxX0XACHUE BEPOSTHOCTEN
BEJIMYUHBI U PacIpeieICHUS .
COOBITHH, B TOM YMCJIE B OIBITAX C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU,
BEPOSTHOCTEU O0BEAMHEHUS U TIEPECCUCHUS
COOBITHI, BBIYUCIISATH BEPOSITHOCTH B OMBITaX C
CEpUSAMU CIIyYalHbBIX UCTIIBITAHUN
OBIIEE KOJIMYECTBO 34

JYACOB 11O
I[TPOI PAMME
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y

Tema ypoka

KoJgunuecTBO 4acoB

Jlara

DJIEeKTPOHHbIE
uudgposbie
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KonTpoa IIpakTHye
1 u3y4
bHbIE CKHe Y
/m eHHA o0pa3oBaTebHbIE
padoTsbI padoThI
pecypcbl
1 [ToHsiTHE PALIMOHATILHOTO YUCIIA
) Apudmernueckue 1eicTBUA €
palMoHaIbHBIMU YHCIIAMU
3 Apudmerrueckue T1eUCTBUS C
palMoOHaIbHBIMU YHCIAMU
4 Apudmerrueckue T1eUCTBUS C
palMoHaIbHBIMU YHCIAMU
5 Apudmernueckue 1eicTBUA €
paloHANIbHBIMU YHUCIAMH
6 Apudmernueckue neicTBUs ¢
palroOHANTbHBIMU YHUCIAMH
7 CpaBHeHue, ynopsiJouuBaHue
palOHAIbHBIX YHCEN
2 CpaBHeHue, ynopsijouuBaHue
palMOHAIbHBIX YHCEN
9 CpaBHeHue, ynopsijouuBaHue
palMOHAIbHBIX YHCE
10 Crenenb ¢ HATypaJIbHBIM bubmuorexa [JOK
https://m.edsoo.ru/
IOKa3aTeemM 7f4211de
11 CreneHp ¢ HaTypaJIbHBIM bubanorexa [HOK
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https://m.edsoo.ru/

IOKa3aTeemM 71421382

Crenenb ¢ HATYpaJIbHBIM bu6muoteka [IOK
https://m.edsoo.ru/

IOKa3areaem 7f42154¢

Crenenb ¢ HaTypaJlbHBIM bubnmnorexa [JOK
https://m.edsoo.ru/

MoKa3aTeyieM 7f4218be

CreneHns ¢ HaTypaJIbHBIM

ToKazartejieM

Pemenne OCHOBHBIX 3aja4 Ha
Apoow,

MPOLICHTHI H3 peanbHOM
MPaKTUKH

Pemenne OCHOBHBIX 3amay HAj
Apoow,

MIPOIIEHTHI 3 peaIbHOI]
MPaKTUKHU

Pentenue OCHOBHEIX 3ajad Hal
1podu,

MIPOIIEHTHI 3 peabHOM]
MPAKTUKH

Pentenue OCHOBHEBIX 3ajad Hal
apobu,

MPOLIEHTHI u3 pEATBHO]
MPaKTUKHU

[Ipu3naku JCIIMMOCTH,|
Pa3JIOKEHUS

HAa MHOXXUTETH HATYpaIbHBIX|
qucen

[Ipn3naku JIEIIMMOCTH,
Pa3IoXKEeHHS

HAa MHOXUTEIU HATypaJIbHBIX
qucen
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Peanbubie 3aBucumMocTu. [Ipsimas]

06paTHa${ MMPOMNMOPUHUOHAIIBHOCTH

Peanbnble 3aBucumoctu. llpsamas

o0OpaTHas MPONOPIUOHAIBHOCTH

Peanbnble 3aBucumoctu. lIpsamas

oOpaTHasi MPOMOPIIMOHATBHOCTH

KonTtposnbHas pabora o teme
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"PanuonanpHbIe ynuciaa'
B Bbubnuoreka [JOK
YKBEHHBIEC BBIPAKECHUS httns://m.edsoo.ru/
7f41feec
ITepemenHsle. Jomyctumsble
3HAYEHUS
MEPEMEHHBIX
DopmyIsl
DopmyJibl
[IpeoOpazoBanue OYKBEHHBIX G oK
BBIPAKEHUM, pacKpbITHE CKOOOK nbmmorexa 11
- https://m.edsoo.ru/
7f41fafa
MIpUBEICHUE MOIO0HBIX
claraeMbIX
[IpeoOpazoBanne OyKBEHHBIX Bt OK
BBIPQXKEHHUH, PacKphITHE CKOOOK ubmiotexa L
- https://m.edsoo.ru/
7f41£d70
MIpUBEJCHUE M0TI00HBIX
claraeMbIxX
[Ipeobpa3oBaHre OYKBEHHBIX
BBIPAKEHUM, pPacKpbITHE CKOOOK
u
MIPUBEICHUE MOJ00OHBIX
clIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
BBIPQXXEHHUM, pacKpbITHE CKOOOK
u
npuBeIeHUE MOTI00HBIX
claraeMbIX
CaoiicTBa CTEIICHU C
HaTypaJbHbIM bu6mmorexa [IOK
https://m.edsoo.ru/
[oKas3aTejaem 71421382
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CBoiicTBa CTENEHU
HaTypaJIbHBIM bu6mmoteka [{IOK
https://m.edsoo.ru/
IoKa3aTejieM 742154
CBoiicTBa CTENEHNU
HaTypajJbHbIM bubmuorexa [JOK
https://m.edsoo.ru/
OoKa3aTejeM 7f4218be
Miorowie but6mmoreka [JOK
TOHJICHDI https://m.edsoo.ru/
7f42276¢e
MHoOro4aeHsl bub6nuorexka [IOK
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https://m.edsoo.ru/
7422930

Crnoxenue, BBIYUTAHUE,
YMHOXEHHE bubanorexa [JOK
https://m.edsoo.ru/
MHOT'OYJICHOB 7f422af2
CnoxeHue, BBIYMTAHHE,
YMHOKEHHE bubmoreka [JOK
https://m.edsoo.ru/
MHOT'OYJICHOB 7f422¢c8
Crnoxenue, BBIUMTAHUE,
YMHOXEHHE bu6mmorexa [IOK
https://m.edsoo.ru/
MHOTOYJICHOB 7f422fca
Crnoxenue, BBIUMTAHUE,
YMHOXEHHE bubmmoreka [IOK
https://m.edsoo.ru/
MHOT'OYJICHOB 7423182

DopmyJibl COKPALLIEHHOTO

YMHOKECHHUS

bubmoreka [JOK
https://m.edsoo.ru/
7142432a

DopMyIIbl COKpALIEHHOTO

YMHOXKCHHA

bub6nuoreka [IOK
https://m.edsoo.ru/
7142464a

DopmyJibl COKPAILIEHHOTO

YMHOKCHHUA

but6mmoreka [IOK
https://m.edsoo.ru/
7f424c12

DopmyJibl COKPALLIEHHOTO

bubmoreka [JOK
https://m.edsoo.ru/

YMHOXKEHHU 7f424£d2

DopmyJIbl COKPALLIEHHOTO bubnmnorexa [JOK
https://m.edsoo.ru/

YMHOKEHHUS 7f4251d0

PaznoxeHne MHOrO4wieHOB Ha bubnmoreka [JOK

MHOXUTCIN

https://m.edsoo.ru/
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Paznoxxenne MHOTO4JI€HOB Ha bubmoreka [JOK
https://m.edsoo.ru/

MHOXKUTEIN 7f4237fe

PaznoxxeHre MHOTO4JIEHOB Ha bubmuoreka [JOK
https://m.edsoo.ru/

MHOKUTEIN 714239de

Paznoxxenne MHOTO4JI€HOB Ha
MHOXUTCIN

KonTtponbHas pabora o teme
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"Anrebpandyeckue BoIpaKeHUs"

YpaBHeHue, IIpaBuia
npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIILHOCTh YPABHEHUI

JIuHeiiHOe ypaBHEHUE C OJJHOU
[IEPEMEHHO, pelienue
JIMHENHBIX

ypaBHEHUH

JIuHeitHOE ypaBHEHHE C OJTHON
MIEPEMEHHOM, pelieHue
JIMHEWHBIX

ypaBHEHUH

bubmoreka [JOK

https://m.edsoo.ru/
71420482

JIuneiiHoe ypaBHEHHE C OQHOU
NIEPEMEHHO, peleHue]
JIMHEWHBIX

YpaBHEHUH

Pemenue 3a1au ¢ mOMOIIBIO

Bbubnuoreka [JOK
https://m.edsoo.ru/

ypaBHEHUN 7f42064e

Penrenue 3amad ¢ moMOIIBIO but6mmoreka [IOK
https://m.edsoo.ru/

YpaBHEHUH 7420806

Pemenue 3amau ¢ moMoOIIbIO bu6nuoreka [IOK

YpaBHEHUH

https://m.edsoo.ru/
71420920

Pemenue 3a1au ¢ moOMoOIIbIO

YpaBHEHUU

bubnuoreka [JOK

https://m.edsoo.ru/
7f420e6e

JIuHeiiHOE ypaBHEHHUE C IBYMS

NEpEMEHHBIMU U ero rpaduk

bubmuoreka [JOK

https://m.edsoo.ru/
7f427¢32

JIuHeiHOe ypaBHEHHUE C IBYMS

MepEMEHHBIMH U €T0 Tpaduk

bu6mmoreka [IOK
https://m.edsoo.ru/
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Cucrema IBYX  JIMHEHHBIX]
ypaBHEHUH

C AByMs IIEPEMECHHBIMU

bu6nmoreka [IOK
https://m.edsoo.ru/
7142836¢

Cucrema JIBYX JIMHEHHEBIX

ypaBHEHUU
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C IBYMA ICPEMCHHBIMHA

Cucrema IBYX JIMHENHBIX
ypaBHEHUH

C AByM: IICPEMECHHBIMU

Cucrema JBYX JIMHEWHEBIX
ypaBHEHUU

C AByMs IICPCMECHHBIMU

Pewenne cucrem ypaBHeHU

bu6mmoreka [IOK
https://m.edsoo.ru/
7f4284de

Pemenue cucrem ypaBHeHuUi

bubnuoreka [IOK
https://m.edsoo.ru/
7142865a

p . bubmuorexa [JOK
elIeHNE CUCTEM YPaBHEHUM hitps://m.edsoo.ru/
7f4287d6
Pewenne cucreM ypaBHeHU
Pemenue cucreM ypaBHeHUI
Kontponbnas paboTa mo teme bubmuorexa [JOK
https://m.edsoo.ru/
"JIuHeliHble ypaBHEHUS" 7421044
bu6mmoreka [IOK

Koopaunara Toukn Ha npsMon

https://m.edsoo.ru/
7f41de76

YucnoBble NPOMEKYTKU

bubmoreka [JOK
https://m.edsoo.ru/
7141dff2

UucnoBbie TPOMEKYTKH

Paccrosnue MCKAY ABYMA
TOYKaMU

KOOPJIMHATHOM IIPSIMO

Paccrosinue MEXTY JIBYMSI
TOYKaAMU
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KOOPAUHATHOU MPSAMOU
[IpssmoyronpHas cucreMa)
KOOpAUHAT bu6nmoreka [IOK
https://m.edsoo.ru/
Ha IJIOCKOCTH If4lel6e
[IpssmoyronpHas cucreMa)
KOOpJAUHAT bu6nuoreka [IOK
https://m.edsoo.ru/
Ha INIOCKOCTH 7f41ed42a
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[Tpumeps! rpadpukoB, 3a1aHHBIX

bopmynamu

bu6mmoreka [IOK
https://m.edsoo.ru/
7f41e8a8

[Ipumeps! rpadukoB, 3a1aHHBIX

bopmynamu

Bbubnuoreka [JOK

https://m.edsoo.ru/
7f41ed80

[Ipumeps! rpaguKoB, 3aJaHHBIX
dbopmynamu

[Tpumeps rpaduKoB, 3a1aHHBIX
bopmynamu

Urenwne rpaduKoB peaabHbIX

3aBUCUMOCTEN

but6mmoreka [{JOK
https://m.edsoo.ru/
7f41ea24

Urenune rpa)KkoB peabHBIX
3aBHCUMOCTEN

[Tonstue pynkunn

but6mmoreka [{OK
https://m.edsoo.ru/
7f41ef06

I'padux GpyHkmm

CgoiicTBa GyHKIMHA

bu6mmorexa [IOK
https://m.edsoo.ru/
7411078

CaoiicTBa (pyHKIUI

bubnuoreka [JOK

https://m.edsoo.ru/
7f41f1fe

Jlunetinas QyHkIms

but6mmoreka [{OK
https://m.edsoo.ru/
71427282

Jluneitnast pyHKIUSA

Bbubnuoreka [JOK

https://m.edsoo.ru/
7427412

[Toctpoenue rpaduka JIMHEHHOIM

byHKIIUN

bubnuorexa [JOK

https://m.edsoo.ru/
7f426d1e
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[TocTpoenue rpaduka TuHEHHON
byHKITUN

I'padux bysakomm y =[X|

198




denepanpHas padbouas mporpamma | Maremartuka. 5—9 kimacchl (6a30BbIi YPOBEHB)

95

['paduk pynkuuu y =[x|

96

KonTponbhas padbota no teme
"KoopnuHatel u  rpaduku.
OyHKIUK"

bu6mmorexa [IOK

https://m.edsoo.ru/
7f41£50a

97

[ToBTOpEHNE OCHOBHBIX MOHATHUH
nu

METOJIOB  Kypca 7  Kiacca,
00001ICcHHIE

3HAHUI

Bbubnuoreka [JOK

https://m.edsoo.ru/
7f429¢c6¢

98

IToBTOpEHHE OCHOBHBIX MOHATHIM
i1

METOJIOB  Kypca 7  Kiacca,
00001IeHHE

3HAHUHI

bubmuoreka [JOK

https://m.edsoo.ru/
71429132

99

[ToBTOpEeHHE OCHOBHBIX MOHSTHI
u

METOJIOB  Kypca 7  Kiacca,
000011IEHNE

3HAHUH

but6mmoreka [{OK

https://m.edsoo.ru/
7142a0e0

10]

IToBTOpEHNE OCHOBHBIX MOHATHH
u

METOJIOB  Kypca 7  Kiacca,
00001IeHme

bu6nuoreka [IOK

https://m.edsoo.ru/
7f42a27a

3HaHUU
10
HToroBas KOHTpoOJIbHAs paboTa
[loBTOpEHNE OCHOBHBIX NOHATHN
u
bubnmorex K
10 METONOB  Kypca 7  Kiacca, 6mmorexa 1O

00001IeHNE

https://m.edsoo.ru/
7422900
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OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
J‘f KonTtpoan IIpakTnue HMarta nugposeIe
n Tema ypoka bHbIE cKHe u3y4
/m eHus o0pa3oBaTte/ibHbIE
padoTnbI padoThI
pecypchl
1 Kg - bubnmoreka [JOK
aZipaTHBI KOPEHb U3 YUCIIa httns://m.edsoo.ru/
7f42d452
[lonsTe 00 uppanUOHATIBLHOM bu6muoteka [IOK
2 qyucie https://m.edsoo.ru/
7fA2¢aaa
3 JlecsiTuuHble TPUOIMKEHNS
HUPPALMOHATIBHBIX YHCEN
4 JlecsiTuuHble TPUOIMKEHNS
HpPPaLMOHATIBHBIX YHCET
5 JlercTBUTEIbHEIC YUCTIa
CpaBHeHHE  JI€MCTBUTEINIbHBIX|
6 | uuncen
CpaBHeHHE  JEHCTBUTEIBHBIX
7 | uwncen
2 ApudmeTnueckuil KBaJpaTHBIN
KOpPEHb
9 VYpaBHeHue BUa X* = a
CoiicTBa apupmMeTHIeCKIX bub6mumoreka [IOK
10 :
https://m.edsoo.ru/
KBaJPATHBIX KOPHEN 7f42d862
CoiicTBa apupMeTHIECKIX bu6mmorexa [IOK
11 _
https://m.edsoo.ru/
KBa/IPaTHBIX KOpHEN 7142d862
[IpeobpazoBaHre YHCITOBBIX
bu6nuoreka [IOK
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12 BBIPAKCHU, COAEPIKALLUX https://m.edsoo.ru/
7f42dd26
KBaJIpaTHbIE KOPHU
13 ITpeoOpa3oBaHue YUCIOBBIX bub6imoreka [IOK
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https://m.edsoo.ru/
BBIPAKCHUM, COAEPIKALLUX 7f42ded4
KBaJ[paTHbIC KOPHU
[IpeobpazoBaHre YHCITOBBIX
. bubnmoreka [JOK
BBIpaXXEHUI, COIEPIKALINX httns://m.edsoo.rw/
ps://m. i
7f42e0be
KBaJpaTHbIE KOPHU
[IpeobpazoBaHre YUCITOBBIX
. bubmuorexa [JOK
BRIPAKCHIH, COACPXKAIIHX https://m.edsoo.ru/
7142262
KBaJ[paTHbIC KOPHU
C bu6nuorexa [JOK
TETIeHb C IIEIBIM TTOKa3aTeeM httns://m.edsoo.ru/
7f4354a4
CrangapTHas 3allUCh YKCIIA.
Pazmepnr 00BEKTOB]
OKpYKaloIIero
Mupa (0T NIEMEHTAPHBIX YaCTHUIL
hifo bubmuorexa [JOK
https://m.edsoo.ru/
KOCMHYECKHX O0BEKTOB), 7436098
JUTUTEIILHOCTh MIPOLIECCOB B
OKPY’KaloIlleM MUPE
CBoiicTBa CTENEHU C LIEJIBIM bubmmoreka [JOK
https://m.edsoo.ru/
TOKa3aTeIeM 71435648
CBoiicTBa CTENEHU C LIEJIBIM bubmuoreka [JOK
https://m.edsoo.ru/
IoKa3arejaeM 71435648
CBoiicTBa CTETICHH C IIEJIBIM bubmuorexa [JOK
https://m.edsoo.ru/
oKaszarejieM 71435648
CBOMCTBA CTEIEHU C LEIbIM but6mmoreka [{OK
noxkasarejieM https://m.edsoo.ru/
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CBoiicTBa CTENEHU C IIEIBIM

IIOKa3aTcjieM

bubnuoreka [JOK

https://m.edsoo.ru/
7f435ed6

KBanpatHbiii TpéxuiieH

KBagpatsslil TpéxuieH
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Pasznosxenne kBagpaTHOro

TPEXWICHA HA MHOXKHUTEIN

bu6mmoreka [IOK
https://m.edsoo.ru/
7f42£d38

Paznoxenue kBapaTHOro

TpEXUIICHA HA MHOXKHUTEIHN

Bbubnuoreka [JOK

https://m.edsoo.ru/
7f421d38

KonTponbHas paboTta mo temam
"KBanpatubsie kopau. CTeneHu.

KBagpatubiii Tpexunen"

but6mmoreka [IOK
https://m.edsoo.ru/
7f42ec80

Anrebpanueckas 1pooOb

bubmuoreka [JOK

https://m.edsoo.ru/
7f430382

Z[OHYCTI/IMBIC 3HA4YCHUA
NEPEMEHHBIX, BXOAAIINUX B
anre6pa1/1quKI/Ie BbIPpaXXCHUA

JlonmycTtumMble 3HaYEHUSA
MIEPEMEHHBIX, BXOASALINX B
areOpandecKre BEIPaKEHUS

OCHOBHOE CBOHMCTBO

anredpandeckoi qpoodu

bubnuoreka [IOK
https://m.edsoo.ru/
714308e6

Coxkparienue apooei

bu6nuoreka [IOK
https://m.edsoo.ru/
7f430a8a

Cokpaienue apooeit

Bbubnuorexa [JOK

https://m.edsoo.ru/
7430144

Coxkpatenue apobeit

bubmoreka [JOK
https://m.edsoo.ru/
71430144

Cnoxxenue, BBIYUTAHMUE,
YMHOKCHUE

bubmoreka [JOK
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U  JICJICHUEC anre6pa1/1quKI/Ix https://m.edsoo.ru/
Tpooeit 7f43128¢
Cnoxenue, BBIYUTAHUE,
YMHOKEHUE bubmmoreka [IOK
U JeTieHue  anreOpandecKux https://m.edsoo.ru/
npobeit 7f4315¢0
Cnoxxenue, BBIYUTAHMUE,
YMHOXEHHE bub6inoreka [IOK
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U JelieHHe  anreOpandecKux https://m.edsoo.ru/
npoOeit 714318c2
Cnoxenue, BBIYUTAHUE,
YMHOKEHUE bubnunorexa [JOK
U JIeJeHUEe — aireOpanvecKux| https://m.edsoo.ru/
npobeit 7f431a20
[IpeobpazoBanme BhIpaKEHUH,
6 but6mmoreka [{OK
COACPKALINX anrcopandecKue https://m.edsoo.ru/
7143259¢
Ipodu
[Ipeo6pa3oBanue BbIpaKEHUH,
beobp 5 P bu6nuoreka [IOK
COACPAKALLIX aIrCOpaticCcKue https://m.edsoo.ru/
7432736
npobu
[IpeobOpa3zoBaHue BbIpaKEHUH,
5 bu6nuorexa [JOK
coJiepKaliux ajareopandeckue https:/m.edsoo.ru/
7432736
npobu
KonTponbhas pabota no teme bubanorexa [JOK
https://m.edsoo.ru/
"Anrebpandeckas 1poOp" 7f431d36
K bubmoreka [JOK
Ba/IpaTHOC ypaBHCHUC https://m.edsoo.ru/
7f42eela
Hemnonnoe KBaJIpaTHOE but6mmoreka [{OK
YpaBHEHHE https://m.edsoo.ru/
7f42eela
Hemnomnnoe KBaJpaTHOE bu6nuorexa [IOK
ypaBHEHUE https://m.edsoo.ru/
7f42eela
®dopmysa KOpHEH KBaIpaTHOTO bubnmnorexa [JOK
https://m.edsoo.ru/
YpaBHEHUA 71421158
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®dopmysa KOpHEH KBaJIpaTHOTO bubanorexa [JOK
https://m.edsoo.ru/
YpaBHEHHU 7421316
dopmyiia KOpHEN KBaAPaTHOTO bubnmnorexa [JOK
https://m.edsoo.ru/
YpaBHEHHUS 7f42f5a4
Teopema Buera bubnuotexa [JOK
https://m.edsoo.ru/
7f42fef0

208



denepanpHas padbouas mporpamma | Maremartuka. 5—9 kimacchl (6a30BbIi YPOBEHB)

T B bubnuoreka [IOK
copeMa bueta https://m.edsoo.ru/
7430076
Pemenne YpaBHEHUH,
CBOIAIINXCS K bu6nuoreka [IOK

KBaJApPaTHBIM

https://m.edsoo.ru/
7f43¢542

Pewmenne YpaBHEHUH,
CBOJSILUXCS K

KBaaApaTHbIM

bubmoreka [JOK
https://m.edsoo.ru/
7143¢3d0

[pocreiimme apoOHO-

palnOHAJIbHBIC YPAaBHCHUSA

bubnuoreka [JOK

https://m.edsoo.ru/
7f4328¢c6

[Ipocreitmme apoOHO-

padOHAJIbHBIC YPAaBHCHUSA

but6mmoreka [{OK
https://m.edsoo.ru/
7f432b6e

Pemienne TeKCTOBBIX 337124 €
MOMOIIIBIO KBa/IPATHBIX
ypaBHEHUH

bubmoreka [JOK

https://m.edsoo.ru/
7142175¢

Peienne TekcTOBBIX 3a7a4 C
TOMOILBIO KBaJpaTHBIX|
ypaBHEHUH

bu6nmoreka [IOK

https://m.edsoo.ru/
71421816

KonTponbhas padota no teme

"KBaznparHble ypaBHEHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/
7430112

JIuHeiiHOe ypaBHEHHUE C IBYMS

MIEpEMEHHBIMHU, €ro rpaduk,
HNpUMEpPbl PELICHUs] ypaBHEHHUH

OEJIbIX YUCIax

JIuneiiHOE ypaBHEHHUE C IBYyMS
IIEpEMEHHBIMH, €ro rpaduk,
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HOpUMEpPbl PELICHUs] ypaBHEHUH

OCJIBIX YUCiax

JIuHeiitHOE ypaBHEHUE C IBYMS

NepEeMEHHBIMH, ero rpaduk,
MIPUMEPBl PELIECHUS ypaBHEHUN

ICIIBIX YHUCTIaX

210



denepanpHas padbouas mporpamma | Maremartuka. 5—9 kimacchl (6a30BbIi YPOBEHB)

Pemenue CHCTEM JIBYX|
JIMHEWHBIX

ypaBHEHUH c JIByMs
nepeMeHHBIMHU

Pemenne CHUCTEM JIBYX|
JIMHEHHBIX

ypaBHEHUH c JIByMsl
nepeMEHHBIMHU

Pemmenne CUCTEM JIBYX
JIMHEHHBIX

ypaBHEHUH c JIBYMsl
nepeMEeHHBIMHU

JIBYMs

IIpumeps! pemieHns cuctem
HEJIMHENHBIX  ypPaBHEHUH  C

IEPpEMCHHBIMHU

JBYyMSI

[Ipumepsl pemieHus cucreM
HEJIMHEHHBIX  yPAaBHEHUH  C

NEPCMCHHBIMU

I'padmueckas unTepnperanus

YpaBHEHUs c JIBYyMs]
IIEPEMEHHBIMU U bubnmnorexa [JOK
https://m.edsoo.ru/
CUCTEM JIMHEHHBIX YPaBHEHUH C 7f43d6d6
JBYMsI IEpEMEHHBIMU
I'padnueckas unTepnperanus
YpaBHEHUS c JIBYyMs]
IIEPEMEHHBIMU U bubanorexa [JOK
https://m.edsoo.ru/
CUCTEM JIMHEHHBIX YPaBHEHUH C 7f43d6d6

ABYMA IICPCMCHHBIMHA

Pemrenne TekcTOBBIX 33434 C
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Pemenue TeKCTOBBIX 337124 C
IIOMOILBIO CUCTEM YPaBHEHUM

Pemrenne TekcTOBBIX 3a4a4 C
IIOMOILIBIO CUCTEM YPaBHEHUI

HucnoBble HEPABEHCTBA U UX

CBOMCTBA
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YwucroBbie HEPABEHCTBA U UX
CBOMCTBA

HepasenctBo C OJIHOH
MEPEMEHHOMN

JIuHeiinpie HEpPaBEHCTBA C
OHOU

IIEPEMEHHOMN U UX PEIICHHE

bubmmoreka [IOK

https://m.edsoo.ru/
7f42¢692

JInnenHbIe HEpPABEHCTBA C|
OJTHOU

HepeMeHHOﬁ H UX PCIICHUC

bu6mmoreka [IOK
https://m.edsoo.ru/
7f42¢840

JIuneliHple  HEpAaBEHCTBA ¢
OJHOU
IIEPEMEHHON U UX pELICHHE

CucreMsl JIMHEUHBIX]
HEPABEHCTB C

OJHOM TEPEMEHHOM M  MX
peuieHne

but6mmoreka [IOK

https://m.edsoo.ru/
7f42c¢b&8

CucreMsl JIMHEHHBIX
HEPaBEHCTB C

OIHOM TEPEMEHHOM MW  MX
pemieHue

bubmuoreka [JOK

https://m.edsoo.ru/
7f42cd2¢

CucreMsl JIMHEMHBIX
HEPaBEHCTB C

OHOM TEPEMEHHOM U  UX|
pelieHue

N3o6paxenue pelieHus
JIMHEHHOT O

HCPAaBCHCTBA U UX CUCTCM Ha

YUCIIOBOM IIPSAMOU

bu6nuorexa [JOK

https://m.edsoo.ru/
7142c9e4

N3obpakenne pereHus

bubmuoreka [JOK
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JIMHEWUHOT O
HEPAaBEHCTBA U UX CUCTEM Ha httns://m.edsoo.ru/
ps://m. i
. . 7142c9¢4
YHCIIOBOM MPSMOiA
Konrponsnas pabora o Temam
"HepasenctBa. CucteMsl
ypaBHeHUI"
bubmmoreka [JOK
IonaTre dyHKIMH https://m.edsoo.ru/
71433c12
O6nactpb onpeeseHus u
MHOKECTBO bu6nmoreka [JOK
https://m.edsoo.ru/
3HAYCHUH (PYHKIUU 7f433d84
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Crnioco0sI 3a1anus QyHKITHIHA

I'padux GpyHkuum

CaoiicTBa QyHKIUH, UX
otoOpakeHHe Ha rpaduke

Urenue u MIOCTPOCHUE
rpauKoB

byHKIHI

[Ipumeps! rpadukoB GpyHKUIUH,

OTpaKAIOIINX peanbHbIe
HPOIIECCHI

OyHKIUH, OIUCHIBAIOLINE
IpsAMYIO U

0o0paTHyI0 IPOMOPIUOHATILHBIE

3aBHUCHUMOCTH, UX TpapuKu

bu6nmoreka [IOK
https://m.edsoo.ru/
7f434bbc

l'unep6omna

I'umepOGoma

I'paduk Ppynkuuu y = x>

bubnuoreka [IOK
https://m.edsoo.ru/
7f4343e2

I'padux pynkumm y = x>

bu6mmoreka [IOK

https://m.edsoo.ru/
71434572

OyHKIMK y =X,y = X, y = VX,

y= bubimoreka [IOK
x|; rpaduueckoe pemenune https://m.edsoo.ru/
ypaBHEHUI u CHCTEM 7f434d38

YPaBHEHUU
OyHKIMU y =X%, y = X, y = VX,

y= bubnnorexa [JOK
x|; rpaduueckoe pemenne https://m.edsoo.ru/
ypaBHEHUH u CHUCTEM 7f434eb4

YPaBHEHUU
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[ToBTOpEHME OCHOBHBIX|
MOHATUH U
bubnuoreka [JOK
METOJIOB KYpCOB 7 U 8 KIIacCOB, httns://m.edsoo.ru/
ps://m. i
. 7f4371aa
000011IeHne 3HaHMI
[ToBTOpEHME OCHOBHBIX|
MMOHATHUH U bubnuorexa [JOK
https://m.edsoo.ru/
METOJI0B KypcoB 7 U 8 KJIacCoB, 7f43736¢
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000011IeHNE 3HAHUI
[ToBTOpEHME OCHOBHBIX|
MOHATHI U
99 718 bu6mmoreka [IOK
METO/IOB KYpCOB 7 U 8 KIIaCCOB, htths://m.edsoo.ru/
. 71437510
000011eHNE 3HAHUHT
[ToBTOpeHue OCHOBHBIX
MOHATUN U
10 bubmmoreka [IOK
METOJIOB KypCOB 7 M 8 KIIaCCOB, https://m.edsoo.ru/
. 714376b4
000011IeHEe 3HAHUIA
10 bubmmnoreka [IOK
Hrorosas KoHTpoOsbHAsA paboTa https://m.edsoo.ru/
71436b88
[ToBTOpEeHue OCHOBHBIX
MMOHATHUN U
10 but6mmoreka [IOK
METOJI0B KypcoB 7 ¥ 8 KIIaCCOB, https://m.edsoo.rw/
. 71437858
0000111eH1Ee 3HAaHU
OBIIEE KOJIMYECTBO YACOB I10
[MPOTPAMME
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mn

T_’

KoanuyecTBO 4acoB

Tema ypoka

KonTpoa
bHbBIE

padoTnbI

CKHue

IIpakTHye

padoThI

CHHUA

Jara
U3y4

JJIeKTPOHHbIE
uugposbie

o0pa3oBaTte/ibHbIE

pecypchbl

PammmonannHbIe yncna,
HUppalMOHAIIbHBIC qHCIIa,
KOHEUHBIE U

OCCKOHEYHBIE JECATUUHBIC IPOOH

MmuoxecTBO INEUCTBUTENLHBIX|
YHCelT;

JICUCTBUTEIILHBIE YHCIA KaK
OCCKOHEUYHBIC JCCSITHYHBIC TPOOH

B3anmno OJHO3HAYHOE]
COOTBETCTBHE

MG)KILy MHOXKCECTBOM|
JIEHCTBUTEIBHBIX

YHCel U MHOXKXECTBOM TOUYEK
KOOPJIMHATHOH IIPSIMOU

CpaBHeHue NENCTBUTEIBHBIX
qHCel,

apupMeTHyecKre JecTBUs C
JeCTBUTENLHBIMU YNCIIAMU

[Tpubnmxénnoe 3HAYCHUE
BEJINYUHBI,

TOYHOCTH HpI/I6J'H/DK€HI/I$I

OkpyriieHue yucen

Oxpyrienue yucen

[Ipukuaka u olleHKa Pe3yJIbTaTOB
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[Ipukuaka u olieHKa pe3yIbTaTOB
BBIYHUCIIEHUN

JIuneninoe ypaBHeHue. Pemenue

bubmuorex [JOK
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YpaBHEHUH, CBOJISANIUXCS K
JIAHEUHBIM

https://m.edsoo.ru/
7f43bf66

JIuneiinoe ypaBHeHue. Pemenue

YpaBHEHUM,  CBOJAIIUXCA K
JIMHEWUHBIM

KBagparnoe YpaBHEHHUE.
Pemenue

YpaBHEHUH, CBOISIIUXCS K

KBaJApaTHbIM

but6mmoreka [{OK
https://m.edsoo.ru/
7f43¢542

KBangpaTHoe ypaBHEHHUE.
Pemenne

YpaBHEHUH, CBOJAIINUXCA K

KBaaApaTHbIM

bu6mmoreka [IOK

https://m.edsoo.ru/
7f43¢542

bukBaapaTHbie ypaBHEHUs

bubmoreka [JOK
https://m.edsoo.ru/
7143¢3d0

bukBanpaTHbie ypaBHEHHS

bu6mmoreka [IOK
https://m.edsoo.ru/
7f43¢3d0

[Ipumepsl peleHnst ypaBHEHHM
TPEThEU M YETBEPTOM CTENECHEHN
pa3oXKEHUEM Ha MHOKUTEIH

[Ipumeps! penieHus ypaBHEHU
TPEThEN U YETBEPTOM CTENEHEN
Pa3IoKEHUEM HAa MHOKUTEIIN

Pemenue npoOHO-paiMOHaIBHBIX

ypaBHEHUH

bubmuoreka [JOK

https://m.edsoo.ru/
7f43¢c9b6

Pemenue npoOHO-pariMOHaIBHBIX

ypaBHEHUN

bubmmoreka [IOK

https://m.edsoo.ru/
7f43c9b6
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anre6pa1/1quKHM METOAOM
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Pemenue TeKCTOBBIX 3a/1a4
anredpanvdeckuM MEeTOJA0M

Pemienue TeKCTOBBIX 3a/1a4
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anredpanvdeckiuM MeTO0M
Konrponbnas pabora o Teme
"VpaBHeHUs c OJTHOM|
IIEpeMEHHOMN"
YpaBHeHue c JIByMsl
MEePEMEHHBIMU U bubmmoteka [JOK
https://m.edsoo.ru/
ero rpaduk 7f43d0b4
VYpaBHeHue c JIByMsl
IIEPEMEHHBIMU U bubanorexa [JOK
https://m.edsoo.ru/
ero rpadguk 7f43d0b4
Cucrema JBYX JIMHENHBIX
YpaBHEHUU
C JByMsI TEPEMEHHBIMU H €¢
peuieHue
Cucrema JBYX JIMHENHBIX
YpaBHEHUI
C JByMsl IEPEMEHHBIMU M €¢
pernieHue
Cucrema JIBYX JIMHEHNHEIX
ypaBHEHUI
C JByMsl IEPEMEHHBIMU M €¢
perieHue
Cucrema JIBYX JIMHEWHEBIX
ypaBHEHU I
C JByMs TIEPEMCHHBIMH H ¢
penieHne
Pemmenue CUCTEM JIBYX
ypaBHEHUH, Bu6 OK
OJHO W3 KOTOPBIX JIMHEHHOE, 4| ubmorexa L1
https://m.edsoo.ru/
Ipyroe
o 7f43d23a
— BTOpOH CTENEHU
Pewmenne CUCTEM JBYX bu6mmorexa [IOK
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YpaBHEHUH,

OJHO W3 KOTOPBIX JIMHEHHOE, 3|
apyroe

— BTOpPOH CTEICHU
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https://m.edsoo.ru/
7f43d55a

Pemenue CHUCTEM JIBYX
yYpaBHEHUH,

OJHO W3 KOTOPBIX JIMHEMHOE, 3|
pyroe

— BTOPOM CTENEHU

Pemenue CHCTEM JIBYX
YpaBHEHUH,

OJHO W3 KOTOPBIX JIMHEHMHOE, 3|
pyroe

— BTOPOM CTENEHU

I'paduueckast HHTEpHIpEeTALIUS
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CUCTEMBI YpaBHEHHI ¢ IBYyMsI
NepeMEHHBIMU

Pemenue TekcToBBIX 3a/1a4
anreOpanvdecKuM criocooom

Pemenne TeKCTOBBIX 3a7a4
anreOpandecKuM crocodom

KonTponbHas pabota no teme
"Cucremsl ypaBHeHUN"

Yucnoseie HEPABCHCTBA U UX

CBOMCTBaA

YucnoBsle HEPaBEHCTBA U UX bubnmnorexa [JOK
https://m.edsoo.ru/

CBOMCTBa 7f43ad5a

JIuHeiiHble HEPaBEHCTBA C OJHOM but6mmoreka [IOK
https://m.edsoo.ru/

IIEPEMEHHON U UX PEIICHUE 7f43af08

JIuHelinble HEPaBEHCTBA C OHOMN bu6nuoreka [IOK
https://m.edsoo.ru/

IIEPEMEHHOM U UX pELICHUE 7f43af08

JIuHeliHble HEpAaBEHCTBA C OJHOU bubnunorexa [JOK
https://m.edsoo.ru/

NIEPEMEHHON U UX PEILLICHUE 7f43af08

Cucrembl JTMHEHHBIX HEPaBEHCTB

OJHOM  MEPEMEHHOM U  MX|
pelieHue

CucTeMbl TUHCHHBIX HCPABCHCTB|

OHOM  TMEPEMEHHOM U  UX|
pelieHue

Cucremspl JTMHEHHBIX HEPABEHCTB

OJHOM  TNEPEMEHHOM U  HX

224




denepanpHas padbouas mporpamma | Maremartuka. 5—9 kimacchl (6a30BbIi YPOBEHB)

KBanparHsle HepaBEHCTBA U UX bubnnorexa [HOK
https://m.edsoo.ru/

peuenue 7f43b098

KBanparHbie HepaBeHCTBA U UX bubmuoreka [JOK
https://m.edsoo.ru/

pemenne 7f43b21e
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KBaI[paTHI)Ie HCPAaBCHCTBA U UX

perieHue

bu6mmoreka [IOK
https://m.edsoo.ru/
7f43b5a2

KBaI[paTHI)Ie HCPAaBCHCTBA U UX
perieHne

KBaI[paTHI)Ie HCPAaBCHCTBA U UX
perieHne

['padrueckas uaTEpIpETALINAS
HCPABCHCTB n CUCTEM
HEPaBEHCTB C

JABYMs IEPEMCHHBIMU

but6mmoreka [JOK

https://m.edsoo.ru/
7f43b098

I'padpuueckas uHTEpnpeTaLus
HEpPaBEHCTB u cucTeM
HEPABEHCTB C

ABYMs ICPEMCHHBIMUA

KonTponbhas padbota no teme
"HepaBencrpa"

KBagpartuunas  QyHkous,  eé
rpaduk u

CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/
7f4396¢6

KBagpartuunas — yHkous,  eé
rpaduk u

CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/
71439842

KBagpatnunas  ¢yHkuus, g

rpaduk u bu6nuoreka [IOK
https://m.edsoo.ru/
CBOMCTBA 7f4399b4
[Tapa6omna, KOOP/IMHATH]
BEPIIUHBI bu6mmoreka [IOK

napa60J1H, OChb CUMMCTPUH

napaboJTb

https://m.edsoo.ru/
7f439¢b4
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[Tapabomna, KOOpAMHATH]
BEPLINHBI bu6mmoteka [{IOK
napabonbl, OChb  CHMMETpHUH https://m.edsoo.ru/
napaboJTbl 7f43a03a
[Tapabomna, KOOPAMHATBI
BEPIIMHbI bu6mmorexa [IOK
napabosibl, OCh  CHUMMETPUH https://m.edsoo.ru/
napa0oJibl 7f43alac
[Tapabomna, KOOpAHMHATEI
BEPIIMHBI bubanorexa [JOK
napa6om,1, OCh CHUMMETpHH https://m.edsoo.ru/
napaboIIbI 7f43a31e
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[Tapabomna, KOOPJMHATH]
BEPLINHBI bu6mmoteka [{IOK
napabonbl, OChb  CHMMETpHUH https://m.edsoo.ru/
napaboITbl 7f43a526
[TapaGona, KOOPAMHATBI
BEPIIIHHBI
napaboibl, OChb  CHUMMETPHUH
napaboJIbI
I'paduxu bynkumii: y = kx, y 5
kx +
b, y=k/x, y=x*, y=vx, y=Ix|
I'padpuxn dpynxnmii: y = kx, y =
kx +
b, y=k/x, y=x’, y=vx, y=|x|
I'papuxn pynxumii: y = kx, y =
kx +
b, y=k/x, y=x’, y=vX, y=Ix|
I'paduku dbynkumit: y = kx, y =
kx +
b, y=k/x, y=x3, y=vXx, y=[X|
I'paduku dynxmmii: y = kx, y =
kx +
b, y=k/x, y=x3, y=vXx, y=[X|
I'paduxu bynkumii: y = kx, y 5
kx +
b, y=k/x, y=x*, y=vx, y=Ix|
KoHTponbHas pabora 1o Teme bubmmoreka [JOK
https://m.edsoo.ru/
"OyHKIUn" 7f43ab84
IloHsTHE YHCIIOBOM bu6nuorexa [JOK
https://m.edsoo.ru/
MOCJIeAOBATEIbHOCTH 7f43e6¢6
3agaHue Mocaeq0BaTENbHOCTH bu6nuorexa [JOK
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https://m.edsoo.ru/
7f43ebda

Apudmernueckas
reoOMeTpUYeCcKast bubnmoreka [JOK
https://m.edsoo.ru/
[IPOTrpeccuu 7f43ed7e
Apudmernueckas
reoMeTpuYecKas bubnmoreka [JOK
https://m.edsoo.ru/
MIPOrPECCUU 7f43f3b4

DopMyIIbl N-TO YWICHA

Bbubnuorexa [JOK
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apupMeTHIeCcKon https://m.edsoo.ru/
F€OMETPUYECKON 7f43f58a
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB
®opMyJIbl N-ro 4ieHa
apudmeTnaecKoit
reOMETPUYECKOMN bubmmoreka [JOK
https://m.edsoo.ru/
IIPOTPECCUI, CYMMBI IIEPBBIX N 7f43ef2c
YIEHOB
®opmyJibl N-TO WieHa
apudmeTnIecKoit
F€OMETPUYECKON bub6nuoreka [IOK
https://m.edsoo.ru/
IIPOTPECCUM, CYMMBI IIEPBBIX N 7f43f0c6
YIEHOB
@opMyIIbl N-TO 4iIeHa
apupMeTHIeCcKon
T€OMETPUUYECKON bubnuotexa [JOK
https://m.edsoo.ru/
IIPOrPECCUM, CYMMBI IIEPBBIX N 7f43f72e
YIEHOB
®opmyJibl N-TO WieHa
apupMeTHyecKon
r€OMETPUUYECKON bubmuorexa [JOK
https://m.edsoo.ru/
IIPOTPECCUM, CYMMBI IIEPBBIX N 7f43f8a0
YJICHOB
N300paskeHne 4IeHOB
apudmeTnyeckoit
r€OMETPUYECKOMN
MPOTrpeCcCHil TOUKaMU Ha
KOOPAMHATHOM INIOCKOCTH
N300paxkeHme 4ieHoB
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JInHeHbIN U
JKCIIOHEHITUATHLHBIN

poct
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CroxHEBIE IIPOUCHTHBI

bubnuoreka [IOK
https://m.edsoo.ru/
7f43fe0e

Crno’xHbI€ TPOLIEHTHI

bubmmoreka [IOK

https://m.edsoo.ru/
7f4401a6

KonTponbhas padbota no teme
"UucIoBeIe
MOCJIEA0BATEILHOCTH"

bu6mmoreka [IOK

https://m.edsoo.ru/
71440418

[ToBTOpenue, o6o0mEeHNE U
cUcTeMaTu3anus 3HAHHUH.
3anucek,

CpaBHEHUE, JCHUCTBUS C
JIEMCTBUTEIbHBIMU YHCIIAMH,
YUCII0Bas Npsmas

[ToBTOpeHnue, 06061mEeHNE U

cUCTeMaTH3alus 3HaHUIA.
IIpoueHTsl,

OTHOIIICHHMS, TIPOTIOPIIUU

[ToBTOpeHue, 0600MIIeHNE U

CUCTEMAaTH3aIns 3HaHUH.

Oxkpyrienue, MpUOJIKEHUE,
OILICHKAa

[ToBTOpeHnue, 060061IeHNE U

CHUCTEeMaTHU3ausI 3HAHUH.
Pemenue

TEKCTOBBIX 3a11a4
apudmeTndecKum

CIIocooom

bubmoreka [JOK

https://m.edsoo.ru/
7f443b12

[ToBTOpeHme, 0600IICHIE U

CUCTEeMAaTH3alUs 3HAHUU.
Pemenue

TEKCTOBBIX 3a/1a4
apupMeTHIECKUM

bu6mmorexa [IOK

https://m.edsoo.ru/
7f443cd4
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[ToBTOpenue, 0600mEeHNe U

cUcTeMaTHu3aIsa 3HAHHUN.
Pemenne

TEKCTOBBIX 3aJay
apupMETHIECKUM

CcIocoooM

bu6nuoreka [IOK

https://m.edsoo.ru/
7f443fea
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[ToBTOpEeHME, 0000IICHUE U

cUcTeMaTH3als 3HaHUI. but6mmoreka [{JOK
[IpeobpazoBanue https://m.edsoo.ru/
anredpanvecKux 7f4441ca
BBIPAYKECHHI, JIOITyCTUMBIE
3HA4YECHUS

[ToBTOpeHnue, 06061mEeHNE U

cucTeMaTu3anusa 3HaHUH. bu6nuoreka [IOK
[IpeoOpazoBanue https://m.edsoo.ru/
anredpanvaecKux 7f444364
BBIPKCHHH, JIOTTY CTUMBIE
3HAYCHUS

[ToBTOpeHnue, 0600IICHNE U

cucTeMaTu3alys 3HaHUi. bu6mmoreka [IOK
[IpeobpazoBanue https://m.edsoo.ru/
anredpanvecKux 744462
BBIPAXKCHUH, JIOTTYCTHMBIE
3HAYCHUS

[ToBTOpeHnue, 06061EeHNE U

CHUCTEMATH3aIUs 3HAHUM. bubmmoreka [JOK
[IpeoOpazoBanue https://m.edsoo.ru/
anredpandecKux 7f444294
BBIPAYKECHHI, JIOITyCTUMBIE
3HAYCHUS

[ToBTOpenue, o6o0mEeHNE U

CHCTEMATU3ALN 3HAHUU.
OYHKIUU: bu6nmoreka [JOK
[IOCTPOCHHUE, CBOMCTBA https://m.edsoo.ru/
H3YyYCHHBIX 7f444c56
byHKIHI
[ToBTOpeHnue, 06061mEeHNE U
CUCTEeMAaTH3alUA 3HAHUH.
OyHKIMHU: bu6mmorexa [IOK
IIOCTPOEHUE, CBOMCTBA https://m.edsoo.ru/
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byHKIMI

[ToBTOpeHue, 0600IICHNE U

cHUCTEMaTH3alns 3HAHUIL.
DyHKIMHU: bu6mmorexa [IOK

IIOCTPOCHHEC, CBOMCTBY https://m.edsoo.ru/
H3YyYCHHBIX 7f44516a

byHKIHII

IToBTOpenue, o600mEeHNe 1 bu6nmoreka [JOK
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CHCTEMATU3aLN 3HAHUU. https://m.edsoo.ru/
QyHKIUU: 7f4452¢6
MOCTPOCHHUE, CBOICTBA]
M3YYCHHBIX
byHKIHII
[ToBTOpeHnue, 06061mEeHNE U
cUCcTeMaTH3als 3HaHUI. bu6nmoreka [JOK
9 I'paduueckoe peneHue https://m.edsoo.ru/
YPaBHEHUH U 7445516
UX CUCTEM
[ToBTOpEeHue, 0600MIEeHNE U
CUCTEMAaTH3aIns 3HaHUH.
00 I'padprueckoe pernieHue
YpaBHEHUH U
UX CHCTEM
01 Hrorosast kKoHTpoOIbHAS paboTa
O0001IeHre U cUCTEMAaTU3aIHI
02

3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

TKJIIACC (BepoSITHOCTH M CTATUCTHKA)
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Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
Koutpoa IpakTnue HMata nugposeie
Tema ypoka bHbIE cKHe H3y4
eHHs o0pa3oBaTte/ibHbIE
padoThbI padoTbI
pecypcsl
[IpencraBnenue JaHHBIX B bu6mmoreka [JOK

TadIULax

863eclf8

https://m.edsoo.ru/

HpaKTI/I‘-IeCKI/Ie BBIYUCJICHUS 110

bu6mmoreka [{[OK
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https://m.edsoo.ru/

TaOIUYHBIM JTAHHBIM 863ec324
3 N3BnieueHne u nHTEpIpETALNS bubnuotexa [JOK
https://m.edsoo.ru/
TAOJMYHBIX TAHHBIX 863ec78e
[IpakTuueckas paboTal
4 "Tabmuisr"
I'paduueckoe mpencraBieHmne
5 JTAHHBIX B BUJI€ KPYTOBBIX, bu6muoreka [{JOK
https://m.edsoo.ru/
CTOJIOMKOBBIX (CTOIOYATHIX) 863ed18e
JarpaMm
Urenue U [IOCTPOCHUE
JUarpaMM.
bu6mmoreka [{OK
6 Ipunmepst remorpapueckix https://m.edsoo.ru/
863ed602
JarpaMm
7 [IpakTrueckas pabora bubmuoreka [JOK
https://m.edsoo.ru/
"Inarpammbr” 863ed72e
2 Yucnossie Habopel. CpenHee bubnuoreka LIOK
https://m.edsoo.ru/
apupMeTHIeCKOe 863ed846
9 UYucnossie Habopel. CpenHee bubnuoreka LIOK
https://m.edsoo.ru/
apupmeTHIecKoe 863ed846
10 Meauana yrcinoBoro Habopa. bu6muoreka [{IOK
https://m.edsoo.ru/
Y CTOWYHUBOCTh MEIUAHBI 863edb3e
1 Menuana 9uciioBoro Habopa.
Y CTOWYUBOCTh MEIHUAHBI
[IpakTuueckas pabota)
1 "Cpennue bubmuoreka [JOK
3HauYeHUS" https://m.edsoo.ru/
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Haubosnpiee u HanMeHsbIIEe

13 6 bu6mmorexa [JOK
3HAYEHHUs YUCIOBOrO HA0Opa. https://m.edsoo ru/
863ee07a
Pa3zmax
14 HawuOossiee u HanMeHbllee

3HAYEHUS YHUCIOBOTO HAbOpa.
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Pa3zmax
HauOomnbliee 1 HauMEHbBIIIEE
3HAYEHUS YUCIOBOTO HAbOpa.
Pasmax
KonTponbHas pabota no temam|
" bu6muoreka [IOK
PCACTABJICHUC TAHHBIX. https://m.edsoo.ru/
863ee390
OmnucartenbHast CTaTUCTHKA"
CrnyuaiiHast ”3MEHYUBOCTh bubnuoreka LIOK
https://m.edsoo.ru/
(mpuMepsI) 863eedbc
YacToTa 3HAaYCHHI B MACCUBE bu6mmoreka [JOK
https://m.edsoo.ru/
JaHHBIX 863ee69c
r bubmuoreka [JOK
pylrpoBKa https://m.edsoo.ru/
863ee9d0
I'mcrorpammsl
r bu6mmoreka [IOK
HCTOTPaMMBI https://m.edsoo.ru/
863eeelc
[IpakTuueckas pabota)
"Cryyaitnas bubnuorexa [JOK
https://m.edsoo.ru/
H3MEHYUBOCTE" 863eeccd
I'pad, BepmmHa, pedpo.
Hp ¢. Bep peop bu6mmoreka [{JOK
peICTaBlIeHUE  3aJayud
ITOMOLLBIO https://m.edsoo.ru/
863eef52
rpada
CrerneHp (BaJICHTHOCTB )
BEPIIUHBI. 6
Uucno pébep u cymmapHas] brbmorexa LIOK
CTeIIeHB https://m.edsoo.ru/
863efOba
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BepuuH. Llens n muxi
Hens u muxi. [TyTs B rpade. bubnuoreka IIOK
IIpencraBinenue o0 CBA3HOCTH https://m.edsoo.ru/
rpada 863ef236
[IpencraBnenue 06 bubnuotexa [JOK
https://m.edsoo.ru/
OpPUEHTUPOBAHHBIX Tpadax 863ef3b2
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CnyyaliHbl{ ONIBIT U CITy4aliHOE 1 bubmuoreka [{IOK
https://m.edsoo.ru/
coObITHE 863efdd4
BepositHOCTB 51 4acToTa)
COOBITHSL.
Posib MasioBepOSATHBIX U 1 bubnuoreka [JOK
https://m.edsoo.ru/
IPAKTUYECKU JOCTOBEPHBIX 863ef646
COOBITMM B HpUpOAEe U B
o01ecTBe
MomeTta u urpanbHasi KOCTb B |
TEOPHUH BEPOSTHOCTEN
[IpakTuyeckas paborta
"Yactora | bubmuoreka [JOK
https://m.edsoo.ru/
BbINIA/ICHNA Oopia" 863ef8a8
Konrponsnas pabora o temam
"CiyyaiiHasi U3MEHYUBOCTb. 1 bu6mmoreka [JOK
I'padsr. BeposiTHOCTH| https://m.edsoo.ru/
CIIy4alHOTO 86310186
coObITHs"
[ToBTOpEeHME, 0000IICHNE. bu6mmoreka [JOK
1 .
https://m.edsoo.ru/
[IpencraBnenue gaHHBIX 863efa24
IToBTOpenue, o0o0IIEHNE. bubnuoreka LIOK
1 .
https://m.edsoo.ru/
OnucarenbHast CTaTUCTUKA 863efbaa
[ToBTOpenue, o6o0IEHNE. | bubnuoreka LIOK
BeposiTHOCTB CIIy4alHOrO) https://m.edsoo.ru/
cOOBITHS 863efecO
OBIIEE KOJIMYECTBO YACOB I10 34
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[IPOTPAMME |

243



denepanpHas padbouas mporpamma | Maremartuka. 5—9 kimacchl (6a30BbIi YPOBEHB)

8 KJIACC (BepoiITHOCTb M CTATHUCTUKA)

Kosn4yecTBo yacoB JJIeKTPOHHbIE
T‘-’ KonTtpoan IIpakTnue HMarta nugposeIe
Tema ypoka bHbIE cKHe u3y4
/m eHus o0pa3oBaTte/ibHbIE
padoTnbI padoThI
pecypcbl
[IpencraBnenue TaHHBIX. bu6mmoreka [IOK

OnucarenpHast CTAaTUCTUKA

https://m.edsoo.ru/
863f029¢

CryuvaitHas
Cpennue

U3MCHYHNBOCTE.

YHCIIOBOTO Habopa

bub6nuorexka [IOK
https://m.edsoo.ru/
863f03fc

Ciyuaiinbie COOBITHSI.

BepositHocTH M

bu6nuorexa [JOK
https://m.edsoo.ru/

YaCTOTHI 8630578
Knaccuyeckue Monienu Teopun
BEPOSTHOCTEH: MOHETa | bubanoreka IIOK
urpagbHas https://m.edsoo.ru/
8631076¢
KOCTh
b K
OTKIIOHeHUS udmorexa 1O

https://m.edsoo.ru/
86310a50

Jucnepcus yncinoBoro Habopa

bubmoreka [JOK
https://m.edsoo.ru/
86310a50

CrangapTHoe
YHUCIIOBOTO

OTKJIOHCHHCE

Habopa

bubnuorexa [JOK

https://m.edsoo.ru/
863f0bfe

HI/IanaMMH pacc€uBaHuA

bu6nmoreka [IOK
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https://m.edsoo.ru/
863f0eab
M bu6mmorexa [IOK
HOYECTBO, IIOJIMHOKECTBO hitps://m.cdsoo.ru/
8631180
Omneparyu HaJl MHOXKECTBAMHU:
bu6nuoreka [IOK
00beMHEHNE, TIEPECEUEHHE, https://m.edsoo.rw/
863f143¢
JIOTIOJTHEHUE
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CaolicTBa oneparuii HaJl
MHOKECTBaAMU:

NEPEMECTUTEIIBHOC,

COYCTAaTCIIBHOC,

pacnpeacIMTCIIbHOC,

BKIIOUYCHUA

but6mmoreka [IOK

https://m.edsoo.ru/
86311784

['paduueckoe nmpencraBieHue

MHOXXCCTB

bu6nmoreka [IOK
https://m.edsoo.ru/
863f198¢c

Kontposnbnas paboTa no teMam
"Craructuka. MuoxectBa"

DneMeHTapHbIC COOBITHSI.
Crnyualinble bu6nuorexa [IOK
https://m.edsoo.ru/
coObITUA 863fldec
bnaronpusrcrBytomiue

QJICMCHTAPHLIC COOBITHS.

BepositHOCTH COOBITHIT

bub6nuorexka [IOK
https://m.edsoo.ru/
863fldec

brmaronpusArcTByromue
AJIeMEHTapHbIE COOBITHSI.

BepositHocTH cOoOBITHIT

bubmuoreka [JOK

https://m.edsoo.ru/
86311172

OTBITBI C PaBHOBO3MOXHBIMU
DJIEMCHTapHbIMU COOBITUSIMH.

Ciry4aitHbIi BBIOOD

bubmoreka [JOK
https://m.edsoo.ru/
863f21ca

OmnbITEI C PAaBHOBO3MOKHBIMU
OJICMCHTAapHbIMU COOBITHSIMH.

Cayyaiinelii BbIOOp

bubnuoreka [JOK

https://m.edsoo.ru/
863f21ca

[IpaxTuyeckas pabora "ONBITHI ¢

bubmmoreka [IOK
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PaBHOBO3MOXHBIMU
SJIEMEHTapHBIMA https://m.edsoo.ru/
" 863f235a
COOBITUSIMHA
Hepero bubmuorexa [JOK
https://m.edsoo.ru/
863f2ade
CBoiicTBa JepeBa:
€IUHCTBEHHOCTH bu6mmorexa [{OK
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IIyTH, CYIIECTBOBAHHE BUCAUYCH
BEPIIINHbI, CBSA3b MEXK/TY YHCIIOM
BEPILKH U YUCIOM pEdep

https://m.edsoo.ru/
863f2bac

[IpaBuno yMHOXEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/
86312¢d8

[IpaBuno yMHOXKEHUS

bubmmoreka [JOK
https://m.edsoo.ru/
8631236

[IpoTuBOMONOXHOE COOBITHE

bu6mmorexa [IOK
https://m.edsoo.ru/
8631218a

Huarpamma Oiinepa.
O0BeqUHEHNE U

NepeceueHne COOBITHIA

bu6mmorexa [IOK
https://m.edsoo.ru/
86313214

Hecosmecthblie COOBITHSI.
dopmyna

CJI0’KEHUs BEPOSATHOCTEN

bu6mmoreka [IOK
https://m.edsoo.ru/
86313372

HecosMmecTHEBIE COOBITHA.
®opmyna

CJI0’KEHUS BEPOSATHOCTEN

bub6nuorexka [IOK
https://m.edsoo.ru/
86313764

[IpaBuno YMHOKEHHS]
BEPOSITHOCTEH.

VYcnoBHas BEPOSTHOCT.

He3zaBucumele cOOBITHS

Bbubnuorexa [JOK

https://m.edsoo.ru/
863f38ae

[IpaBuio YMHOKEHMUS]
BEPOATHOCTEM.

VYcnoBHasi BEpOSTHOCTD.

HezaBucumblie cOOBITHS

bu6nuoreka [IOK
https://m.edsoo.ru/
86313b06
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IIpencraBienue ciiy4aitHOTO bubmuoreka [JOK
https://m.edsoo.ru/

DKCIIEPUMEHTA B BUJE AEpeEBa 863f3cbe

[Ipencrasnenue ciry4yaiiHOTrO bubnmnorexa [JOK
https://m.edsoo.ru/

JKCIIEpUMEHTA B BUJIE IEPEBA 863320

[ToBTOpeHue, 06o0IIEHNE. but6mmoreka [{OK

[IpencraBienue naHHBIX. https-//m.edsoo.ru/

8634128
OnucarenbHasi CTaTUCTUKA
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[ToBTOpenue, o0o01eHue. bu6nmoreka [IOK
I'pader 1 https://m.edsoo.ru/
8634312
Kontposnbnas paboTa no teMam
"CiyvaitHbie COOBITHSI.
BepositHOCTB. 1
I'padmr"
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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9 KJIACC (BepoiITHOCTDb M CTATHUCTUKA)

Kosau4yecTBo 4acoB JJIeKTPOHHbIE
N KonTtpoan IpakTuue HMarta nugposeIe
n/n Tema ypoka bHbIE cKHe u3y4
eHHs o0pa3oBaTte/ibHbIE
padoTnbI padoThI
pecypchl
1 n bubnmoreka [JOK
PCACTaBICHUC AHHbIX https://m.edsoo.ru/
863f47ca
but6mmoreka [IOK
2 OnucarenbHas CTaTUCTUKA
https://m.edsoo.ru/
863f47¢ca
3 Orneparuu HaJl COOBITHUSIMU
4 HezaBucumocTs coObITUi
KombunaTtopHoe mnpaBuiio bu6mmorexa [IOK
5 :
https://m.edsoo.ru/
YMHOKEHHUSA 863f4el6
[TepecranoBku. daxkTopual. bubmuorexa [JOK
6 :
https://m.edsoo.ru/
CoueTaHus ¥ YUCIIO COYETAHUN 863fdel6
bu6mmoreka [IOK
7 Tpeyrompux Ilackans https://m.edsoo.ru/
86315014
[IpakTuueckas pabora
3 "BrruniciieHue BEpOATHOCTEN C bubmuoreka [JOK
KCII0JIb30BAHUEM https://m.edsoo.ru/
KOMOMHATOPHBIX 86315208
byHKIHI AJIEKTPOHHBIX]
Tabaur"
['eomeTpurueckast BEpOSATHOCTb.
9 Criy4aifHbIi BBIOOpP TOUKH U3 bubmuorexa [JOK

¢urypsl Ha IUIOCKOCTH, U3

https://m.edsoo.ru/
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10

reOMeTpI/I‘{CCKa}I BCPOATHOCTD.

Cry4aifHbIl BBIOOpP TOYKH U3

bubnuoreka [JOK

https://m.edsoo.ru/
863f5a50
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¢urypsl Ha IUJIOCKOCTH, U3
OTpe3Ka,
U3 IYTH OKPY>KHOCTH
['eomeTpuyeckas BEpOSATHOCTb.
CayyvaiiHblii BEIOOp TOUKH U3 bub6nmoreka [IOK
¢burypsl Ha TIUIOCKOCTH, U3 https://m.edsoo.ru/
OTpE3Ka, 863fSbfe
U3 IYT'¥ OKPY’KHOCTH
I'eomeTprueckast BEpOATHOCTS.
CryyaiiHblii BEIOOp TOUKH U3 bu6mmoreka [IOK
¢urypsl Ha IUIOCKOCTH, U3 https://m.edsoo.ru/
OTpE3Ka, 863f5el0
U3 IYTH OKPY>KHOCTH
Hcnertanue. Ycnex u Heyaaya. BuG 1OK
_ noIMoTeKa
Cepus ucnbITaHUM 10 IEPBOTO https-//m.edsoo.ru/
86316162
ycnexa
HcneiTanue. Ycenex u Heynaua.
C . but6mmoreka [IOK
€pHsl UICIIBITAaHUU 10 TIEPBOTO https-//m.edsoo.ru/
86316356
ycnexa
HcneiTanue. Ycenex u Heynaua.
Cepus ucnbITaHUM 10 IEPBOTO
ycnexa
UcnbiTanus bepaysu.
BepositHoctn  coObITHT B Brbmmotexa [IOK
cepun https://m.edsoo.ru/
. 863f64d2
ucnbITaHui bepHyu
Hcneiranus bepnymn.
BepositHoctn  coObITHIE B bubnnorexa LIOK
cepHnu https://m.edsoo.ru/
. 8636680
UCIbITaHU bepHyu
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[IpakTnueckas paborta
"UcnbiTanus but6mmoreka [IOK
https://m.edsoo.ru/
bepnymm" 863f67de
CrnyuaiiHas BelIMYMHA U bu6mmorexa [IOK
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https://m.edsoo.ru/
pacrpeneneHue BEposiTHOCTEN 863f6b44
MaremaTrnyueckoe OKHAaHUE U but6mmoreka [{JOK
JUCIIEPCHS CIIy4alHOM] https://m.edsoo.ru/
BEJIMYHHBI 863f6da6
IIpuMepsl MaTeMaTHIECKOTO
bubnuoreka [IOK
O’KHMJIaHUS KaK TEOPETHYECKOTO https://m.edsoo.ru/
86316186
CPEIHEr0 3HAaYCHUS BETMYNHBI
[TonsiTne 0 3akoHE OOJIBIIHX bu6mmoreka [IOK
qucen https://m.edsoo.ru/
863f72c4
Nsmepenue BeposiTHOCTEH € bubnuorexa [JOK
https://m.edsoo.ru/
MOMOIIBIO YaCTOT 86317652
[IpumeHeHne 3aKoHa OOJTBITTNX bubmuorexa [JOK
https://m.edsoo.ru/
qucel 8637116
O00011eHne, CHCTEMATH3aIH bubnuoreka [IOK
3HAHUU. [IpencraBnenue https://m.edsoo.ru/
JaHHBIX 863f783¢
O0001enue, cucTeMaTH3aus
3HAHHUH. OnucarenpHas|
CTaTUCTHUKA
O0001eHne, cucTeMaTH3aMs Eubs OK
3HAHUH. [IpencraBnenue ubamorexa I
JIAHHBIX. https://m.edsoo.ru/
8631893a
OmmcaTrenbHas CTaTHCTHKA
O00011eHne, cUCTEMATH3aIM 5 K
3HAHUU. BeposiTHOCTH bubmuorexa O
CITyYaitHOTO https://m.edsoo.ru/
863f7ade
CcOOBITHS
O0001enne, cucTeMaTH3aIHs
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3HAHUU. BepositHOCTH
CIIy9aifHOTO bubmmorexa [JOK

https://m.edsoo.ru/

COOBITHSA. DIIEMEHTHI 86317¢9¢c

KOMOMHATOPUKH

O0001enne, cucTeMaTH3aLMs bu6nmoreka [IOK
https://m.edsoo.ru/

3HAHUH. DJIEMEHTHI 863f7e54
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KOMOWHATOPUKHU

O0001menue, cucTeMaTH3aMs
3HAHUHN. DIEeMEHTHI

koMOuHaropuku. CiydaiiHble
BEJIMYUHBI U PACTIPEACTICHUS

bu6mmoreka [IOK

https://m.edsoo.ru/
86318408

O0001IeHne, cCUCTEMATU3aIHs
3HaHui. Ciy4ailHble BEJIMYMHBI

pacipeacicHus

bu6nuorexa [JOK

https://m.edsoo.ru/
863f861a

Hrorosas koHTpoJbHASA paboTa

bubmuoreka [JOK

https://m.edsoo.ru/
8631f8b56

O0001enne, cucTeMaTU3aLMs
3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

34

7 KJIACC (I'eomeTtpusi)

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Kontpou IpakTuye Hata uudposbIe
n Tema ypoka bHBIE CKHe H3Y1
/m eHUA o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
[Ipocreiimme reomeTpuyecKue bubmmoreka [IOK
https://m.edsoo.ru/
O0O0BEKTHI 8866b724
M bu6mmoreka [JOK
HOTOYT'ONBHHUEK, IOMaHas https://m.edsoo.ru/
8866¢cbba
CMexHbIE W BEPTUKAJIbHBIC bubnuorexa [JOK
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YTIIBI https://m.edsoo.ru/
8866¢5c0
CMexHbIE W BEPTUKAJIbHBIC
YTIIBI bubnuoreka [IOK
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https://m.edsoo.ru/

8866c7be
CmexHble BEPTUKAJIbHBIC
5 YIJIBI
CmexHble BEPTUKAIIbHBIE
6 | yrasl
CMmexHble BEPTHUKAJIbHbIE
7 | yrusl
CMmexHble BEPTUKAIIBHBIC
8 | yruel
HN3mepenne  JIMHEHMHBIX U
YIJIOBBIX
BEJIMYUH, BBIUMCJIEHUE
9 | ortpe3koB u
YIJIOB
W3mepenne  NHMHEHHBIX U
YTJIOBBIX Eub OK
BEJIMYUH, BBIUNCJIEHUE nbmuorexa L1
10| orpeskos u https://m.edsoo.ru/
8866c3ea
YTJIOB
N3mepenre  NUHEHHBIX U
YTJIOBBIX
BEJIMYUH, BBIUNCIIEHUE
11| orpe3koB n
yTJIOB
N3mepenne  NUHEWHBIX U
YTJIOBBIX
BEJIMYUH, BBIUNCIICHUE
12| oTpe3koB u
yTJIOB
[Tepumertp u mnomans Guryp,
13 COCTaBJICHHBIX U3

MMpAMOYT'OJIbHUKOB
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[epumetp u wromaab GUryp,

14 COCTaBJIEHHBIX U3
MPSIMOYTOJILHUKOB
TToustue 0 PaBHBIX|
TPEYTrOJIbHUKAX
U TEPBUYHBIE TPEJICTABIICHUS bubmorexa LHOK
151 o https://m.edsoo.ru/
8866¢e80
paBHBIX GUTypax
Tpu npu3Haka paBeHCTBa bubmuoreka [IOK
16
https://m.edsoo.ru/
TPEYTrOJIbHUKOB 8866d1fa
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Tpu npusHaka paBeHCTBa bubnuoreka [IOK
https://m.edsoo.ru/
TPEYTrOJIbLHUKOB 8866d34e
Tpu npu3Haka paBeHCTBA bubnuoreka [IOK
https://m.edsoo.ru/
TPEYTOJIBHUKOB 8866e01e
Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB
Tpu npu3Haka paBeHCTBA
TPEYTrOJIbHUKOB
Tpu npu3Haka paBeHCTBa bubnuoreka [IOK
https://m.edsoo.ru/
TPEYrOJIbLHUKOB 8866e88e
[Ipu3Haku paBeHcTBA
IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB
[Ipu3naku paBeHcTBa
IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB
CBoJiCTBO MeMaHbI
IPSIMOYTOJIBHOTO Bubmiorexa LIOK
TpeyTOTBbHIKA, https://m.edsoo.ru/

IIPOBEIEHHON K TUIIOTEHY3€

8866e9ec

CBOIiCTBO MeIHAaHEI
NPSIMOYTOJILHOTO
TPEYTOJIbHHKA,

MIPOBEIEHHON K TUIIOTEHY3€

PaBHOOEIpEHHBIC 1
PaBHOCTOPOHHHE
TPEYrOJIbHUKU

bu6mmoreka [IOK

https://m.edsoo.ru/
8866d6fa

[Ipu3Haku u cBOMCTBA
paBHOOEIPEHHOTO
TPEyroJbHUKa

bu6mmoreka [IOK

https://m.edsoo.ru/
8866d880
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[Ipu3Haku u cBOMCTBA bubnuoreka [{OK

paBHOOEIPEHHOTO https://m.edsoo.ru/
TpEyroJIbHUKA 8866d880

[Ipu3Haku u cBOMCTBA bubmmoreka [IOK

paBHOOEIPEHHOTO https://m.edsoo.ru/
TpEYroJabHUKA 8866e26¢
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HepaBeHctBa B reomeTpun
u bubnmoreka [JOK
€paBEHCTBA B TEOMETPUU https://m.edsoo 1w/
8866e3a2
HepagenctBa B reomerpun
HepaBeHctBa B reomeTpun
IIpssMOYTOIBHBIN TPEYTrOJIBHUK]
bu6mmoreka [IOK
https://m.edsoo.ru/
yriiom B 30° 8866eb22
[IpAMOYTOJIBHBIN TPEYTOJIBHUK
yraoMm B 30°
KonrtponbHas pabora no Teme bubnuoreka [IOK
https://m.edsoo.ru/
"TpeyronbHUKH" 8866ecbc
[TapaynensHble NpsAMBIE, UX bubnmoreka [JOK
https://m.edsoo.ru/
CBOICTBA 8866ef64
[Iareiit noctynar EBknuaa
Haxkpecr nexaimue,
COOTBETCTBEHHbIE U
OJHOCTOPOHHUE YIJIbI, Bbub6auorexka LHOK
o0pa3oBaHHbIE npu https://m.edsoo.ru/
nepece4eHun 88661086
napaJuleJibHbIX NPAMBIX
ceryLuen
Hakpect nexanue,
COOTBETCTBEHHBIC U
OJIHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbBIE npy
nepeceyeHnu
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Hakpect nexanue,
COOTBETCTBEHHBIE U

OIHOCTOPOHHUE YTJIBI,
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00pa3oBaHHbIC npy|
HIepeCeUCHUH

HapaJUIeIIbHBIX HPSIMBIX
CeKyIlen

Hakpect nexanue,
COOTBETCTBEHHLIE U
OJIHOCTOPOHHUE YTJIbI,

o0Opa3oBaHHbIE pH
nepeceyeHuu

napaenbHbIX HPSAMBIX
CeKyIlen

Hakpecr nexamue,
COOTBCTCTBCHHBIC U

bu6mmoreka [JOK
OZHOCTOPOHHHC YTIBI, https://m.edsoo.ru/
00pa3oBaHHbIE npu 88663b0
MePECCUCHUH
napasieIbHbIX MPSIMBIX|
CEKyIlen
[Tpusnak MapajiebHOCTH
MPSIMBIX
yepe3 pPaBEHCTBO PACCTOSIHUIM
oT
TOYEK OJIHOM MpsSIMONl 10
BTOPOH
IpsAMON
[Tpu3Hak MapasiebHOCTH|
MIPSIMBIX
yepe3 PaBEHCTBO PACCTOSTHUMN
oT
TOYEK OJHOW MPSIMOM 10
BTOPOH

IpsAMON

bu6mmoreka [IOK

CYMMa YTJIOB TPCYT'OJIbHUKA https://m.edsoo.ru/
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C bu6mmoreka [JOK
yMMa yrjoB TpEYro/ibHIKa https://m.edsoo.ru/
8866f8ba
bu6mmoreka [IOK
BuemHue yrisl TpeyrojibHUKA httns://m.edsoo.ru/
8866faSe
Bueminue yribl TpeyrojabHUKa
KoHTponbHas pabora 1o Teme bubmuoreka [JOK
"[TapamiensHbie IpsIMBIE, https://m.edsoo.ru/
cymma 8866fe6e
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YIJIOB TPEYroJibHUKA"
OKpyXHOCTb, XOpIbl 151
uameTp, bu6mmoreka [IOK
https://m.edsoo.ru/
HX CBOMCTBA 88670800
K bubnmoreka [JOK
acaTesibHasi K OKPY>KHOCTHU httns://m.edsoo.ru/
88670e9a
OKpyXHOCTb, BIMCaHHasi B
yroma
OKpyXHOCTb, BIIMCaHHasi B
yroma
[Tonarue o 'MT, npumenenue
B bu6mmorexa [JOK
https://m.edsoo.ru/
3ajadax 8867013¢
[Tonarue o I'MT, npumenenue
B bu6mmorexa [JOK
https://m.edsoo.ru/
3aa4yax 88670508
buccekrpuca u cepeMHHBIN
NEePHEHANKYJISIP Kak
F€OMETPUUYECKHE MECTA TOUYEK
OKpYyXHOCTb, OIMCaHHas]|
OKOJIO bubmuoreka [{OK
https://m.edsoo.ru/
TPEYrOJIbHUKA 88670262
OKpyXHOCTb, onucaHHas
OKOJIO
TPEYroJIbHUKA
OKpy’KHOCTb, BIIUCAHHAs B bubnuoreka [IOK
https://m.edsoo.ru/
TPEYTOJBHUK 8867103e
OKpyXHOCTb, BIMCaHHAas B
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TPEYTOJIbHUK

[IpocTreiimuye 3agaun Ha bu6mmoreka [JOK
https://m.edsoo.ru/

IIOCTPOEHUE 88671188

IIpocreiimme 3axaun Ha bubmmoreka [JOK
https://m.edsoo.ru/

IIOCTPOEHUE 886712d2

Kontponbhas paboTa no teme bubmmoreka [JOK
https://m.edsoo.ru/

"OKpyXHOCTb U KPYT. 88671462
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I'eomeTpudeckue noctpoeHus"
[loBTopenne wu o0060OIIEHHE
3HAHUI
. 1 bubmuoreka [IOK
OCHOBHBIX TTOHSITHUI U METOJIOB httns://m.edsoo.ru/
886715b6
Kypca 7 Kiiacca
Urtorosas KOHTPOJIbHAS]] bubnuorexa [JOK
pabota 1 https://m.edsoo.ru/
886716ec
[loBTOpenne u 006001IEeHNE
3HAHUU
OCHOBHBIX MTOHSTHUI U METOJIOB 1
Kypca 7 kiacca
[loBropenne wu 0060O0IIEHNE
3HAHUU
. 1 bubmuoreka [{OK
OCHOBHBIX MTOHSTUH U METOJI0B https-//m.edsoo.ru/
886719bc
Kypca 7 kiacca
OBUIEE KOJIMYECTBO YACOB I10 68
[TPOT'PAMME
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Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
T‘-’ Koutpoa IIpakTnue HMata nugponpie
Tema ypoka bHbIE CKHe H3y4
/m eHus o0pa3oBaTte/ibHbIE
padoThbI padoTnbI
pecypcbl
[Tapaimenorpamm, €ro npusHaKy
u but6mmoreka [JOK
https://m.edsoo.ru/
CBOICTBa 88671af2
[Tapannenorpamm, €ro npusHaKy
u but6mmoreka [JOK
https://m.edsoo.ru/
CBOICTBa 88671cal
[TapannenorpamMm, €ro nmpu3HaKH|
u bubmuoreka [JOK
https://m.edsoo.ru/
CBOICTBa 88671cal
YacTtHble cilyyad
napasieaorpaMMoOB
(IpSAMOYTONBLHUK, poMo, Bubmnorexa HOK
KBapar), X https://m.edsoo.ru/
. 88671dea
MPU3HAKU U CBOMCTBA
YacTtHbie ciiyvay
napajuieJIorpaMMoB
(IpsIMOYTOJILHHK, pomo, bubmuorexa LIOK
KBaIpar), Hx https://m.edsoo.ru/
N 88671120
MPU3HAKHU U CBOMCTBA
YacTtHble ciay4dau|
napajuieJorpaMMoB
(IpAMOYTOJIbHUK, pomO, Bubmuorexa LIOK
KBApAT), HX https://m.edsoo.ru/
8867209¢
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IIPU3HAKHU U CBOMCTBA
T but6mmoreka [IOK
patieis https://m.edsoo.ru/
88672358
PaBHOOOKAsI 1 TpSAMOYTOTBHAS bubnuorexa [JOK
https://m.edsoo.ru/
Tpanenuu 8867252¢
PaBHOOOKAs ¥ IPSIMOYTOJIbHAS bu6mmoteka [IOK
https://m.edsoo.ru/
Tpanenuu 88672858
MeTo1 yABOEHHUSI MEUAHbI bubnmoreka [JOK
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https://m.edsoo.ru/
88672b14

IlentpanbHas cuMMeTpus

but6mmoreka [JOK
https://m.edsoo.ru/
88672b14

KonTponbhas pabota no teme

"YeTpIpEXyroabHUKHU"

but6mmoreka [JOK
https://m.edsoo.ru/
88672c9a

Teopema daneca u Teopema o

IIPOIMOPHIHUOHAIBHBIX OTPE3Kax

but6mmoreka [IOK
https://m.edsoo.ru/
8867337a

CpeI[Hﬂ}I JIMHUA TPCYTOJIbHUKA

bu6nuoreka [JOK

https://m.edsoo.ru/
88672¢e0c

CpenHsist TUHUS TPEYTOJIbHUKA

but6mmoreka [JOK
https://m.edsoo.ru/
88672138

Tpaneuus, e€ cpeaHss TUHUA

bubnuoreka [JOK

https://m.edsoo.ru/
88672358

Tpanenus, e€ cpeaHsis TUHUS

but6mmoreka [JOK
https://m.edsoo.ru/
88673064

[IponopumoHanbHbIE OTPE3KU

bubnuoreka [JOK

https://m.edsoo.ru/
88673794

[IponiopumonanbHbIE OTPE3KU

but6mmoreka [IOK
https://m.edsoo.ru/
88673794

[lentp Macc B TpeyroJbHUKE

bubmuoreka [JOK
https://m.edsoo.ru/
886738fc

[TooOHBIE TPEYTONBHUKH

bubnuoreka [JOK
https://m.edsoo.ru/
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Tpu npuszHaka mogoous bubnuotexa [JOK
https://m.edsoo.ru/

TPEYTrOJIbHUKOB 88673bae

Tpu npuzHaka mogoous bubnuoreka [JOK
https://m.edsoo.ru/

TPEYTOJIbHUKOB 88673d52

Tpu npusHaka nogo0us bub6nnoreka [IOK
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https://m.edsoo.ru/
TPEYrOJILHUKOB 8867400e
Tpu npusHaka nogo0us
TPEYTroJIbHUKOB
[Ipumenenne  mogoOusi  mpy
pelieHnn
MPaKTUYECKUX 3a]1a4
KonTtponbHas paboTa mo teme bubnuorexa [JOK
https://m.edsoo.ru/
"ITono6HbIE TPEYTrONbHUKH" 8867445a
CaolicTBa muiomaae bubmoreka [JOK
https://m.edsoo.ru/
reOMEeTPUUYECKUX PUTyp 886745fe
@opMyIIbI IS IUIOMIAIA bu6muoteka [{IOK
TPEYTrOJIbHUKA, https://m.edsoo.ru/
napajieiorpaMmma 88674860
DopMyIIbl IS IUIOMIAIA bubnmuoreka [IOK
TPEYTroJIbHUKA, https://m.edsoo.ru/
napajiiesiorpaMmma 88674a22
DopMyIbl IS IUIOIAN bu6mmoreka [IOK
TPEyroJbHHKA, https://m.edsoo.ru/
napajuiesiorpamMmma 88674a22
DopMyIIbl U1 TUIOLIAAN bu6mmorexa [IOK
TPEYTOJIbHUKA, https://m.edsoo.ru/
napajiiejiorpaMmma 88675288
DopMyIIbl IS IUIOIIAAN bu6mumorexa [IOK
TPEYTOJIbHUKA, https://m.edsoo.ru/
napajiiejiorpaMmma 8867542¢
Brruucnenune II0IIAACH
CIIOKHBIX but6mmoreka [JOK
https://m.edsoo.ru/
uryp 88674¢78
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[Tmomanu ¢puryp Ha KiIeT4yaTou bubnuotexa [JOK
https://m.edsoo.ru/
Oymare 8867473¢

[Tnomaau momxoOHBIX Guryp

[Tmomanu mogoOHBIX Guryp

3aiauu ¢ MPaKTUYECKUM bubmmoreka [JOK
https://m.edsoo.ru/
coaepKaHuEM 88675558
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3aa4uu ¢ MPaKTHUYECKUM bubmuoteka [IOK
https://m.edsoo.ru/
COZIEpIKaHUuEM 88675684
Pemenne 3amauy ¢  IOMOLIBIO
MeTo1a bubnuoreka [IOK

BCIIOMOT'aTEIbLHOM ILIOMIAIN

https://m.edsoo.ru/
88674190

KonrtponbHas pabora no teme bu6muoreka [IOK
https://m.edsoo.ru/

"Ilnomane" 8867579c¢

Teopema [Tudaropa u eé bubmmoreka [JOK
https://m.edsoo.ru/

HNPUMEHEHUE 88675918

Teopema [Tudaropa u eé bubnuotexa [JOK
https://m.edsoo.ru/

HNPUMEHEHUE 88675918

Teopema [Tudaropa u eé bubnmnoreka [JOK
https://m.edsoo.ru/

[IPUMEHECHUE 88675abc

Teopema [Tudaropa u eé

NpUMEHEHHE

Teopema [Tudaropa u eé

MpUMEHEHUE

Ornpenenenue

TPUTOHOMETPUUYECKUX
HKIIMI OCTpOro yria

by Poroy but6mmoreka [JOK

IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, https//m.edsoo.ru/

TPUTOHOMETPUYECKHE 88675432 '

COOTHOIICHHS
B IIPSIMOYTOJILHOM TPEYTOJIbHUKE
OCHOBHOE TPUTOHOMETPHUECKOE bubnuorexa [JOK

TOXKICCTBO

https://m.edsoo.ru/
88675144
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TOXICCTBO
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OCHOBHOE TPUTOHOMETPUYECKOE
TOKJECTBO

KonTponbHas pabota no teme

but6mmoreka [{JOK
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"Teopema IIudaropa u Hayana

https://m.edsoo.ru/
8al407e8

TpUroHomeTpun"
Brnucanneie © = IEHTpaJIbHbIC
YTJIBI, bubnuorexa [JOK
yroia MeExay KacaTelIbHOU U https;//m_edsoo.ru/
Xopaou 8al1415b2
Brnucanneie ¥ UEHTPAJIbHBIC
YIJIBL, bubnuorexa [JOK
yroa MeXIy KacaTeabHOU U https://m.edsoo.ru/
Xopaou 8a141940
Brnucanneie ©  IEHTpaJIbHBIC
YTJIBI, bubnuorexa [JOK
yroiai Mexay KacaTelIbHOU WU https;//m_edsoo.ru/
XOpIIor 8al41b34
VYrnel  Mexay — xopaamMu U
CEKYIIUMU
Yrnel  Mexay —XopaamMu U
CeKYLIUMU
Bnucannsie u onucanHbie Bi6 K
YETBIPEXYTOJIbHUKH, ux| nomaoreka 110
NPU3HAKH 1 https://m.edsoo.ru/
. 8a140186
CBOMCTBA
Bnucannsie u onucaHHbie 5 OK
YETBIPEXYTOJIbHUKH, ux| bubmmorexa 1]
NPH3HAKH 1 https://m.edsoo.ru/
. 8al416d4
CBOMCTBa
Bnucanusie u onucanHbie B OK
YEThIPEXYTOJIbHUKH, ux| ubmaorexa I1
NPU3HAKY 1 https://m.edsoo.ru/
. 8al416d4
CBOMCTBA
[Ipnmenenne CBOJNCTB

BIITMCAaHHBIX U
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[Ipnmenenne CBONCTB
BIIMCAHHBIX U

ONHMCAaHHBIX YETBIPEXYTOJIbHUKOB
pu

pEeLIEHUU TEOMETPUYECKUX 3a1a4

B3anMHOe pacrnoniokeHue 1Byx bubmmoreka [IOK

OKPY’KHOCTEH, oOruiue https://m.edsoo.ru/
KacaTeJIbHbIC 8al410a8

Kacanue okpykHOCTEM bubnuotexa [JOK
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https://m.edsoo.ru/
8al410a8
Kontponbnass pabora mo Teme
"Vrab
B bub6nuoreka [JOK
B OKpY>KHOCTU. Briricannsie u https://m.edsoo.ru/
| 8al141c88
ONMCAHHBIC YETHIPEXYTOJIbHUKU
[ToBTOpEHNE OCHOBHBIX MOHATHH U
bubmuoreka [JOK
METOJI0OB KypcOB 7 U 8 KJIaCCOB, https:/m.edsoo.ru/
ps://m. i
. 8al4lddc
000011IeHE 3HAHUHA
[ToBTOpEHHME OCHOBHBIX MOHATHH U
bubmoreka [JOK
METOJIOB KypcOB 7 U 8 KIJIacCOB, https://m.edsoo.ru/
. 8aldlefe
000011IeHNE 3HAHUHA
" 6 bub6mmorexa [IOK
TOTOBasi KOHTPOJIbHAs paboTa httns://m.edsoo.r/
8a142368
[ToBTOpEHKME OCHOBHBIX MOHATUH (U
bu6nmoreka [JOK
METOJI0OB KypcOB 7 U 8 KJIaCCOB, https-//m.edsoo.ru/
8al420ac

000011IeHNE 3HAHUHA

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME
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Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
T‘-’ Kontpou IlpakTuye Hara uugpposbIe
Tema ypoka bHbIE cKHe H3y4
/m eHus o0pa3oBaTte/ibHbIE
padoThbI padoThI
pecypcsl
Ornpenenenue
TPUTOHOMETPUUYECKUX bubnuoreka [JOK
https://m.edsoo.ru/
¢ynkuuit yrios ot 0° go 180° 8al424bc
DopMyIIbl IPUBEICHUS
bu6mmoreka [JOK
Teopema xocuHycos https://m.edsoo.ru/
8al4336¢
Teopema KOCHHYCOB
bu6mmoreka [{OK
Teopema xocurycos https://m.edsoo.ru/
8al42dSe
bubmuoreka [JOK

TeopeMa cuHyCcOB

https://m.edsoo.ru/
8al42e8a

Teopema cuHyCcOB

TeopeMa cuHycOB

HaxoxneHnue 1IuH CTOPOH U bubnuorexa LIOK
https://m.edsoo.ru/
BEJIUYMH YIJIOB TPEYT'OJIbHUKOB 8a1430b0
bu6mmoreka [JOK

Pewenne TpeyrosbHUKOB

https://m.edsoo.ru/
8al42ac0

Pemenue TpeyrojibHUKOB

bubmuoreka [JOK

https://m.edsoo.ru/
8al42ac0
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bubmuoreka [JOK
https://m.edsoo.ru/
8al42ac0

Pemenue TpeyrojibHUKOB

bubmuoreka [JOK

https://m.edsoo.ru/
8al42ac0
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[IpakTnueckoe IIPUMEHEHNE
TeopeM bubnuotexa [JOK
https://m.edsoo.ru/
CHHYCOB M KOCHHYCOB 8al42c3c
[IpakTrueckoe IIPUMEHEHUE
TEOpEM
CHUHYCOB U KOCHHYCOB
Kontposnbhas paboTa no teme bu6mmoreka [{OK
https://m.edsoo.ru/
"Pemienne TpeyrojabHUKOB" 8a14392a
[lonsTie o mpeoOpa3oBaHuy bubnuoreka LIOK
noxoous https://m.edsoo.ru/
8al43ab0
COOTBETCTBEHHBIE JIIEMEHTHI bu6mmoreka [{OK
https://m.edsoo.ru/
MOI00HBIX PUryp 8al43de4
COOTBETCTBEHHBIE IIEMEHTHI
noJ00HBIX uUryp
Teopema 0  mpousBeAcHUH
OTPE3KOB
XOpJ, TeOpeMa O IIPOU3BEACHUN bubmumoreka LIOK
https://m.edsoo.ru/
OTPE3KOB CEKYIIHNX, TEOPEMA O 8a14406¢
KBaJIpare KacaTeJIbHOU
Teopema 0  mpousBencHUH
OTPE3KOB
XOpJI, TEOpEMA O IMTPOU3BEAECHUN bu6mmorexa [JOK
https://m.edsoo.ru/
OTPE3KOB CEKYIINX, TEOPEMA O 8al441a4
KBaJpaTe KacaTeIbHOU
Teopema 0  mpousBencHUHY
OTPE3KOB
XO0pJ, TeopeMa O IIPOU3BEACHUN bubnuoreka LIOK
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https://m.edsoo.ru/
OTPE3KOB CEKYIHX, TEOpEMA O 8al442da
KBaJpaTe KacaTeIbHOU
[Ipumenenne TeopeM B pelIeHUU bubnuoreka IIOK
https://m.edsoo.ru/
TeOMETPUUYECKHX 3a1a4 8a143106
IIpuMeHeHne TeopeM B peleHun bubnuoreka LIOK
https://m.edsoo.ru/
reoOMEeTpUYECKUX 3a1a4 8al443fc
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[IpuMeHeHne TeopeM B peleHnn bubmuoreka [{IOK
https://m.edsoo.ru/
reoOMEeTPUYECKHUX 3a1a4 8a144578
KonTponbhas pabota no teme
"TIpeoOpa3oBanue moaoousl. bubnuoreka LIOK
https://m.edsoo.ru/
Mertpuyeckue COOTHOLICHUS B 8al447a8
OKpykHOCTH"
OmnpeneneHne BEKTOPOB.
. . bu6mmoreka [JOK
DU3NYECKUI U FEOMETPUUECKUI httns://m.edsoo.rw/
ps://m. X
8a144960
CMBICII BEKTOPOB
Cnoxenue " BBIYUTAHUE
BEKTOPOB, bubnuoreka LIOK

YMHOKCHHUEC BCKTOPAa HA YUCIIO

https://m.edsoo.ru/
8ald44a8c

Cnoxenue u BBIYUTAHUE
BEKTOPOB, bubnuoreka LIOK
https://m.edsoo.ru/
YMHOXEHHE BEKTOpa Ha YHUCII0 8a144d52
Cnoxenue u BBIYUTAHUE
BEKTOPOB,
YMHOKE€HHE BEKTOpPA HA YHUCIIO
Paznoxxenue BekTopa 1o AByM
HEKOJUTMHEAPHBIM BEKTOpAM
bu6mmoreka [JOK

Koopaunate! BekTopa

https://m.edsoo.ru/
8al44fbe

CkanspHoe IIPOU3BE/ICHNE
BEKTOPOB,

€ro IMPUMCHCHHUEC JJT5]
HaXOXKJICHHUS

JJIMH U YTJIOB

bubnuoreka [JOK

https://m.edsoo.ru/
8al14539¢
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CkansipHoe IIPOU3BECHUE
BEKTOPOB,
€ero MpUMEHEHNE IS bubmnorexa LIOK
HAX 0K ICHIS https://m.edsoo.ru/
8al14550¢
JUTMH U YTJIOB
Pemenue 3aga4 ¢ momMompio bu6mmoreka [IOK
https://m.edsoo.ru/
BEKTOPOB 8al44c3a
Pemenue 3agad ¢ moMoONIbIO bu6mmoreka [JOK
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https://m.edsoo.ru/
BEKTOPOB 8al458c4
[IpuMeHeHne  BEKTOpPOB  JuIs
peleHust
3aa4 QU3UKU
Kontponbnas paboTa mo teme bubnuorexa [JOK
https://m.edsoo.ru/
"Bextops!" 8a145b08
JlexapToBbl KOOPAMHATHI TOYEK
Ha
MJIOCKOCTH
v . bu6mmoreka [{JOK
PABHCHUE TpAMOU https://m.edsoo.ru/
8al145c48
VYpaBHeHHE NPAMON
v bu6mmoreka [JOK
PABHCHHUC OKPYAKHOCTH https://m.edsoo.ru/
8al4635a
Koopaunatst TOYEK|
MepPECCUCHUS bu6mmoreka [JOK
https://m.edsoo.ru/
OKPY’KHOCTH U IIPSIMOU 8a146620
MeTo1 KOOpJMHAT MPH PEIICHUN
r€OMETPUYECKHX 3a/1ay,
MPAKTUYECKUX 3a]1a4
Meroa koopAUHAT NpU pELICHUN
reOMETPUYECKHX 3a]1ay,
MPaKTUYECKUX 3a/1a4
MeTo1 KOOpJIMHAT MPU PEIICHUN
TEOMETPUYECKHX 3a]1ad,
MPAKTUYECKUX 3a]1a4
KonTponbnas pabota mo teme
bubmuoreka [JOK
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" JlekapTOBbI KOOPAWHATHI HA https://m.edsoo.ru/
" 8al46e0e
TUTOCKOCTH
[IpaBunbHBIE MHOTOYTOJIBHUKH, bubnuoreka LIOK
https://m.edsoo.ru/
BBIYMCIICHUE UX DJIEMEHTOB 8al46fda
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q bu6mmoreka [JOK
Meno 7. Jlanna okpyKHOCTH https://m.edsoo.ru/
8al472c8
q bubmuoreka [JOK
UCIo 7. JJTMHA OKPY)KHOCTH https://m.edsoo ru/
8al4714c
JInHa 1yru OKpyHOCTH
P bu6mmoreka [JOK
ajuanHas Mepa yria https://m.edsoo.ru/
8al4714c
[Imomane  kpyra,  cekTopa, bubnuorexa [JOK
CEerMeHTa https://m.edsoo.ru/
8a147426
IImomane  kpyra, CeKTopa, bubnuorexa LIOK
CEerMEeHTa https://m.edsoo.ru/
8a147750
I[omanes  kpyra, CEeKTopa, bubnuorexa [JOK
CEerMEHTAa https://m.edsoo.ru/
8al147750
ITonsiTue 0 JIBUKEHUHN bubmuoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/
8al47¢82
[TapannenbHbIN MepeHoc, bubmuoreka [JOK
II0BOPOT https://m.edsoo.ru/
8al47f16
[TapannensHbIi MEPEHOC, bu6mmorexa [JOK
IOBOPOT https://m.edsoo.ru/
8al47f16
[TapannenbHbIi MepeHoc,
IIOBOPOT
[TapamnenbHbII IIEPEHOC,
IIOBOPOT
[IpuMeHeHne NBUKEHUN IIpU bubnuorexa LIOK
peweHun 3aaa4y https://m.edsoo.ru/
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KonTponpHast pabota o temam

"IIpaBUJIbHbIE MHOTOYTOJIBHUKH.
OKpyX HOCTb. JBmxeHus|
II0CKOCTH"

[ToBTOpenue, 060061IeHNE,
cucTeMaTU3aIus 3HAHWMH.

N3mepenue

bubmuoreka [JOK

https://m.edsoo.ru/
8a148524
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T€OMETPUYECKUX BEIIUYMH.
TpeyroapHUKH

[ToBTOpenue, 060061IeHNE,

cUcTeMaTu3alus 3HaHUM. 1 bu6mmoreka [JOK

[TapamiensHbie 51 https://m.edsoo.ru/
NEPIECHINKYJIAPHBIE 8a148650

psIMbIe

[ToBTOpEeHue, 06001ICHIE,
CUCTEMAaTH3aIns 3HaHUH.

OKpY>KHOCTb U KPYT. 1
'eomeTprueckre  MOCTPOEHUSI.
Vsl

B OKPYXHOCTHU

[ToBTOpenue, 060061mIeHNE,
CHUCTEeMaTHU3ausI 3HAHUH.
Brmcannsie

Y OIIMCAaHHbIE OKPYKHOCTH

MHOI'OYT'OJIbHUKOB
bu6mmoreka [{OK
HToroBast KOHTpOJIbHAS paboTa 1 https://m.edsoo.ru/
82148920

[ToBTOpenue, 06061IeHNE,
CHUCTEMATH3AIMs 3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI UIS1 YYHEHUKA

Marematuka. 5 knacc: 6a30BbI ypoBeHb: yueOHuK: B 24. Y. 1 / H. 4.
Bunenkus,

B. 1. XXoxos, A. C. UecHnokoB u j1p. / - M.: IIpocsemenue, 2023

MaremaTtuka. 5 kiacc: 6a30BbIii ypoBeHb: y4yeOHuMK: B 24. Y. 2 / H. S
Bunenkus,

B. U. XKoxos, A. C. YUecHokoB u ap. / - M.: [IpocBemenue, 2023

Marematuka. 6 kiacc: 0a30BbI ypoBeHb: yueOHuK: B 24. Y. 1 / H. .
Bunenkus,

B. 1. XXoxos, A. C. UecHnokoB u j1p. / - M.: IIpocsemenue, 2023

MaremaTtuka. 6 kiacc: 6a30BbIi ypoBeHb: y4yeOHuMK: B 24. Y. 2 / H. S
Bunenkus,

B. U. Xoxos, A. C. YUecHokoB u ap. / - M.: [IpocBemenue, 2023

Maremartuka. Anreopa: 7 KJ1acc: 0a30BbIN
ypoBeHb: yuebHuk /IO. H.

Makapsrues, H. I'. Mungiok, K. . Hemkos, C. b. CyBoposa; nox pex. C. A.

TensaxoBckoro. - M.: ITpocsemienue, 2023

Maremaruxa. Anrebpa: 8 KJ1ace: 0a30BbIN
ypoBeHb: y4eOoHuk /IO. H.

Makapsrues, H. I'. Mungrok, K. K. Hemkos, C. b. CyBoposa; nox pex. C. A.

TensaxoBckoro. - M.: ITpocsemienue, 2023

Maremaruxa. Anrebpa: 9 KJ1ace: 0a30BbIN
ypoBeHb: y4ebHuk /HO. H.

Makapserues, H. I'. Munarok, K. M. Hemikos, C. b. CyBoposa; nox pex. C. A.

TensaxoBckoro. - M.: ITpocsemienue, 2023

Marematuka. I'eomerpus: 7-9 KJacchl:  0a30BBIN
YPOBEHb: Y4EOHUK /J1. C.

AranacsH, B. ®@. byty3os, C. b. Kagomues u ap. - M.: IIpocsemenue, 2023

Maremaruka. BepostHOocTh W cTaTucTHKA: 7-9
KJIACCHI: 0a30BbIi YPOBEHB:

yueObnuk B 2 4. Y. 1 /. P. Beicoukuii, 1. B. Amenko; nox pen. 1. B.
Smenko. -

M.: IIpocsemenue, 2023

MaremaTtuka. BeposiTHOCTh U cTaTUCTHKA: 7-9 Kiacchl: 0a30BbI YPOBEHB:
yueonuk B 2 4. U. 2 /U. P. Beicoukuii, M. B. fmenko; nox pen. U. B. fAmenko. -
M.: [Ipocsewenue, 2023

METOANYECKHUE MATEPHUAJIbBI VI YYUTEJIA
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Marematuka. Anrebpa: 7—9-¢ Kiacchl: 0a30BBI YPOBEHb: METOJIUYECKOE
nocoOue K nmpeaMeTHol inaun yuyeonnkoB 1o anredpe 0. H. Maxkapsiuesa, H. I'.
Munmtok, K. Y. Hemkoa u ap./ — M.: [Ipocsemienue, 2023.

Marematuka : 5—6-¢ Kjacchl : 0a30BbIi YPOBEHb : METOJUYECKOE MOCOONE
K NpeIMeTHON nuHuu ydyeOHukoB mno Maremaruke H. . Bunenkuna, B. U.
’Koxosa, A. C. HecnokoBa u ap. — Mocksa : [Ipocsemienue, 2023.

Marematuka. BepostHocTh U cratuctuka: 7—9 Kiacchl :  0a30BbIM
YPOBEHB:

METOMYECKOe TMoco0uMe K  MNPEeJAMETHOW JIMHUM  YYEOHHKOB IO
BEPOSITHOCTU U
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craructuke U. P. Beicoukoro, 1. B. Amenko nox pex. M. B. Amenko. — M.:

IIpocBenienue, 2023.

Marematuka. ['eomerpusi: 7—9 knaccel: 0a30BbIil YPOBEHb: METOJAMYECKOE MOCOOME K MPEIMETHOW JUHUU YYEOHHKOB IO
reometpuu JI. C. AtanacsiHa, B. ®@. byry3osa, C. b., Kagomiiesa u np./ — M.: [IpocBemenue, 2023

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU
HMHTEPHET

bubmuorexa [{OK https://m.edsoo.ru
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