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NOACHUTEJIbHAA 3ANMUCKA

ObLUAA XAPAKTEPUCTUKA YYEBHOIO NMPEAMETA «MATEMATUKA»
PabGouasi mporpamMma mo maremMaTHKe jisi OoOydaromruxcs 5—9
KJIacCOB pa3zpabortaHa Ha ocHOBe denepalbHOTO TO- CyJIapCTBEHHOTO
0o0pa3zoBaTeIbHOrO CTaH/IapTa OCHOBHOTI'O OOIIEro 0Opa3oBaHMs C
y9€TOM M COBPEMEHHBIX MHUPOBBIX TPeOOBAaHWUH, IIPEIBIBISIEMBIX K
MaTeMaTHYeCKOMY O0Opa30BaHUIO, U TPATULIUNI POCCHHCKOTO
o0Opa3oBaHUsI, KOTOphIe 00ECIEYNBAIOT OBJIAJICHUE KITIO- Y€BBIMH
KOMIIETCHIIUSIMH, COCTABIISTFOIITUMHA OCHOBY JIJISI HETIPEPHIB- HOT'O
o0Opa3oBaHUs U CAMOPA3BUTHSI, a TAKKE IIEJIOCTHOCTh OOIICKYJTh-
TYPHOTO, TUYHOCTHOTO U TTO3HABATEIIFHOTO pa3BUTHs oOydaromuxcs. B
paboueii mporpaMme y4TeHbI HJIeU U TosokeHns: Konuenuuu pas-
BHTHSI MaTeMaThdeckoro oopazoBaHus B Poccuiickoii denepanuu. B
snoxy nudpoBoi TpaHchopMan Bcex cpep YeITOBEUSCKOit jie-

SATCJIBHOCTHU HCBO3MOXXHO CTaThb 06pa3OBaHHLIM COBPEMECHHBLIM 4Y€J10-

BEKOM 0Oe3 0a30BOil MaTeMaTHYECKOW MOATOTOBKH. YK€ B IIIKOJC

MaTeMaTHKa CI[y>KUT OTIOPHBIM MPEIMETOM JUTsI U3yUYCHUST CMEKHBIX
JUCIHUIIIINH, a TTOCJIE IIIKOJBI peaTbHO HEOOXOIAUMOCTBIO CTAHOBHUT- CSA

HENpepbIBHOE 00pa3oBaHUE, YTO TPEOyeT MOJHOIIEHHOW 0a30BOH
0011eo0pa3oBaTeIbHOM MOJATOTOBKH, B TOM YHCJIE M MaTemaTude-

CKOl. DTO OOYCIOBJIEHO TEM, UTO B HAIIIH JHU PACTET YHUCIIO MHPO-

(beCCHfI, CBsA3aHHBIX C HCIIOCPCACTBCHHBLIM NMPUMCHCHHUEM MaTCMa-

TUKU: U B cpepe PKOHOMHUKH, U B OW3HECE, U B TEXHOJOTHICCKUX

o0JIacTsiX, u Jlake B TyMaHHUTapHbIX cdepax. Takum oOGpa3zom, Kpyr

ITKOJIBHUKOB, JI KOTOPBIX MaTeéMaTHKa MOXET CTaTh 3HAYUMBIM
OpeIMETOM, PACHIHPSIETCSI.

ITpakTHaeckass TOJIE3HOCTh MaTEMaTHKH OOYCJIOBJICHA TEM, YTO
e€ mpeaMeToM SIBISIFOTCS (pyHIAaMEHTaIbHbIE CTPYKTYpPbI HaIIero
MHpa: IMPOCTPAHCTBEHHBIC (POPMBI U KOJIUYSCTBECHHBIC OTHOIICHUSI
OT MPOCTEUIINX, YCBAUBAEMBIX B HEIOCPEJACTBEHHOM OIIBITE, JIO J1O-
CTaTOYHO CIOKHBIX, HEOOXOAUMBIX UISI Pa3BUTHs HAYYHBIX U TPH-
KIIQHBIX uJeh. be3d KOHKPETHBhIX MaTEeMaTUYCCKUX 3HAHHUU 3aTpy-
HEHO NOHMMAaHHE NPHUHIUIIOB YCTPONMCTBA U HMCHOJIB30BAHUSI COBpE-
MEHHOW TEXHUKH, BOCIIPUSITHEC W HWHTSPIIPETAUS Pa3HOOOpa3HOU
COLIMAIbHOM, YKOHOMHUYCCKOU, MOJTUTHYCCKON HHOOpMAIIHNU, MaJIO-
a¢pdeKTHBHA MOBCETHEBHAS IpaKTHUecKas NesTeIIbHOCTh. Kaxkmo-
MYy YEJOBEKY B CBOCH >KH3HHU IPUXOIHUTCS BBIITOJHITHL PACUEThl U
COCTaBIISITH AJITOPUTMBI, HAXOOUTh U MNPUMEHATH (OPMYJIBI, Bla-
JICTh TIPAKTUICCKUMH TTPUEMAMH TSOMETPUICCKUX U3MEPCHUN U MO-
CTPOCHUI, YnTaTh MH(POPMALIMIO, ITPEACTABICHHYIO B BHUJE TaOIHIIL,



JUarpaMMm M rpa@ukoB, )KUTh B YCIOBHUSIX HEOIPEIEeIEHHOCTH U I10-
HUMATBh BEPOSITHOCTHBIN XapaKTep CIyYaWHBIX COOBITHM.

OaHOBPEMEHHO C pacuiMpeHueM cdep NpPUMEHEHHUs] MaTeMaTUKH
B COBPEMEHHOM OOIIIecTBE BCE OoJiee Ba)KHBIM CTAHOBHUTCS MaTeMa-
TUYECKUI CTHJIb MBIIUICHUSI, MPOSIBISIIONIUNICS B ONpPEIeIIEHHBIX
YMCTBEHHBIX HaBbIKax. B mpomecce un3ydeHHsT MaTeMaTHKHA B
apce- Han TIpUEMOB W  METOAOB  MBIIUICHHUS]  YEJIOBEKa
€CTECTBEHHBIM O0- pa3oM BKJIIOYAIOTCS WHIAYKIIHS U JISTYKITUS,
o06001IeHne W KOHKpe-  TH3alus, aHaJd3 ¢W  CHUHTE3,
KilaccuukKanuss MW cUCTeMaTu3anusi, aOcTparupoBaHHe |
aHanorusi. OOBEKTHI MATEMATHIECKNX yMO3a- KIIFOYSHUH, ITpaBmiia
UX  KOHCTPYHWPOBAHHSI  PACKPBIBAIOT  MEXaHWU3M  JIOTHYECKHUX
HOCTPOCHUI, CTTIOCOOCTBYIOT BBIpaOOTKEe YMEHUs (pOp- MyIUpPOBaTh,
O0OOCHOBBIBAaTh M JOKa3bIBATh CY’KJICHUS, TEM CaMbIM Pa3BHUBAaIOT
JIOTMYecKOoe  MblllUIeHue. Beaymiass  pojb  OPUHAJIICKUT
MaTeMaTHKEe U B (POPMHUPOBAHNUHN AJTOPUTMHUIECKONH KOMIIOHEHTBI
MBIIIUICHUSI ¥ BOCIUTAaHUW YMEHUH JIEWCTBOBAaThH 110 3aJlaHHBIM
aj- TOpuTMaM, COBEPILIEHCTBOBATh U3BECTHBIE U KOHCTPYHUPOBATH
HO- Bble. B mpomecce pemieHust 3amady — OCHOBOW y4eOHOU
ACATCIIBHO- CTHU Ha YpPOKaxX MaTEeMaTHUKHU —— PasBHUBAIOTCA TaK>XKE
TBOpYECKAasi M IPUKJIAHASI CTOPOHBI MBIIIJICHUSI.

OOyueHne MaTeMaTHUKe TaéT BO3MOKHOCTBH pa3BUBATh y OOydaro-
IUXCSI TOYHYIO, palMOHAJIBHYIO ¢ HWH(POPMATHUBHYIO pEYb,
YMEHUE oToupaTh Hanoosee IO AXOJISIIITUC SI3BIKOBBIE,
CUMBOJIMYECKHE, TIpa- (QUUECKHe CpeacTBa Uil BBIPAKCHUS
Cy)KZ[eHI/Iﬁ 1 HArJIIAHOTO UX MPEACTAaBJICHUS.

Heob6xonnMbpIM KOMITIOHEHTOM OOIIIEH KyJIbTYypbl B COBPEMEHHOM
TOJIKOBAaHHUHU SIBJISICTCS OOIllee 3HAKOMCTBO C METOJAMHU ITO3HAHUS
JIEUCTBUTEIILHOCTH, MPEJICTABIIEHUE O MPEJIMETe U METOIax MaTema-
THUKH, UX OTJIMYUNA OT METOJOB JIPYTUX €CTECTBEHHBIX U I'yMaHHUTap-
HBIX HayK, 00 OCOOCHHOCTSIX NMPUMEHEHHsSI MAaTEMaTHUKH JJIsI pelie-
HUSI HAy4YHBIX W NPUKIAAHBIX 3a71ad. Takum oOpa3oMm, MaTeMaTHde-
cKoe oOpa3oBaHHWE BHOCHT CBOW BKjaa B (GopMHpOBaHME oOmIeH
KYJIBTYPBbI 4EJIOBEKA.

M3yuenne MaTeMaTHKH TaKKE CIIOCOOCTBYET 3CTETHUECKOMY BOC-
MUTAHUIO YEJIOBEKa, TOHUMAaHHUIO KPAacOThl M M3SIIIIECTBA MaTeMaTH-
YECKHUX PACCYKIACHHUI, BOCHPHUSITHIO F€OMETPUUIECKUX (PopM, ycBOe-
HUIO UJIEM CUMMETPHU.

LUE/IM U OCOBEHHOCTU U3YHEHMA YYEBHOIO MPEAMETA
«MATEMATUKA». 5(2)9 KJIACCbI

[MTpuopureTHbIMU LiEJISIMU OOydYeHHUsI MaTeMaTuke B 5—9 kiaccax
SIBIISTFOTCSI:



6 ¢opMHUpOBaHUE IIEHTPATBHBIX MAaTEMAaTUYECKUX MOHITHI (YHUCIIO,
BEJIMUMHA, TeOMeTpHuUecKasi (purypa, nepeMeHHasl, BEpOSITHOCTb,
(yHkus), obecreynBaronUX MPEEeMCTBEHHOCTh U IEPCHEKTHB-
HOCTh MAaTEMaTHYECKOTO O0pa30BaHMs OOYUAIOIINXCS;

6 TIOJIBEICHUE OOydYaroIINXcsi Ha JOCTYITHOM JUISI HUX YPOBHE K
OCO3HAHHUIO B3aUMOCBSI3HM MaTeMaTHKH M OKPY KaroIIero Mupa,
MMOHMMaHWE MAaTeMaTHUKHW KaK YacTH oOmIeil KyJbTyphbl YejioBede-
CTBa;

6 Pa3BUTHE MHTEIUIEKTYAJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH 00Yy-
YarolUXCcsl, MO3HABATEIbHONM AaKTUBHOCTH, HCCIEI0BATEIbBCKUX
YMEHHUM, KPUTUYHOCTH MBIIIUICHUs, UHTEepeca K U3YyYCHUIO MaTe-
MAaTHKU;

6 (opmupoBaHne (YHKIHMOHAJIBHOM MaTeMaTHYE€CKOW I'PaMOTHO-
CTHU: YMEHHSI pacno3HaBaTh MPOSIBJICHUS MaTeMaTHUYECKUX ITOHSI-
THH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJIbHBIX >KU3HEHHBIX
CH- TyalMsiX U IIPU HU3YYCHUHU JAPYTrHUX Y4YEOHBIX IIPESAMETOB,

MpOsIB- JeHUs 3aBUCUMOCTEN u 3aKOHOMEPHOCTEH,
dopmysnmpoBaTh MX Ha S3bIKE MaTeMaTHKH W CO3JaBaTh
MaTeMaTHYECKHUE MOJENH, MIPUMEHSITH OCBOCHHBIN

MaTeMaTHUYeCKUH arrapat ISl peHICHUS MIPaKTHKO-
OPHUCHTHUPOBAHHBIX 3ada4, HMHTCPpIpPETHUPOBATbL M OIIC- HUBAThb

NOJIydSHHBIE PE3yJIbTATHI.
OCHOBHBIE JIMHUU COJIEpP>KaHUsI Kypca MareMaTuku B 5—9 kiac-
cax: «Yucna m BBIYHCICHUS», «ANredpa» («AsredOpandecKkue Bbl-
pakeHUs», «YpaBHCHUS W HEPABEHCTBaY), « DyHKIHmM», «I eome-
Tpus» («I'eomerpuueckue Gurypsl m ux cpoiicTBa», «l3mepeHue
TE€OMETPUUYECKNX BEJIMUNH»), «BeposTtHocTe M cratucTuka». JlaH-
HBIC JIUHUM Pa3BUBAIOTCS MapaJUICIIBHO, KaXasi B COOTBETCTBUH
C COOCTBEHHOH JIOTUKOM, OJTHAKO HE HE3aBUCUMO OJIHA OT APYToOM, a
B TECHOM KOHTAaKTE M B3anMmoaekcreuu. Kpome 3Toro, nx
OO0BEINHSICT JIOTHYecKasi COCTAaBJIISIIOIIAsl, TPAAUIIMOHHO IMPHUCYIAs
MaTeMaTHKE M IIPOHU3BIBAIONIAs] BCE MAaTEMAaTUIECKHE KyPCHI U
conepykarenbHble TnHNU. ChopmynnposanHoe B DesepaibHOM
roCyJIapCTBEHHOM 0O0- pa30BaTEIIFHOM CTaHJapTE€ OCHOBHOTO OOIIIETO
oOpa3oBaHus TpeOOBa- HUE KYMETh OIEPUPOBATH MOHSITHSIMH:
omnpeneneHue, akCuoMa, Teo- peMa, J0Ka3aTeIbCTBO; YMEHUEC
pacmno3HaBaTh UCTUHHBIC U JIOKHBIE BBICKA3bIBAHUSI, IPUBOIUTH
IIPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUSI U OTPULIAHUS
BBICKA3bIBAaHUI» OTHOCHUTCS KO BCEM KypcaM, a ()OpMHpPOBAHUE
JIOTUYECKNX YMEHHUU pacupenessieTcs 0 BCEM rojiaM oO0ydeHust Ha
YPOBHE OCHOBHOTO 0011ero oopazoBanus. CoaeprkaHue
oOpaszoBaHUsI, COOTBETCTBYIOIIEE ITPEAMETHBIM pe- 3yJbTaTaM
ocsoeHust [IpumepHoii paboueill nmporpamMmel, pacripeie- JEHHBIM
0o rogamM OOY4YeHHUs, CTPYKTYpPHPOBAHO TaKUM OOpa3oM,



4TOOBI KO BCEM OCHOBHBIM, IIPHHLMITHAIBHBIM BOIIpOocaM oOydaro-
muecs oOpalaiauch HEOJHOKPATHO, YTOOBI OBJIAJCHHUE MaTeMaTHuye-
CKUMHM TIOHSITUSIMU M HAaBBIKAMH OCYILECTBIISJIOCH MOCJIEIOBATEIIHLHO
M TIOCTYIAaTEIbHO, ¢ COOJIOICHUEM MPUHIWIA IPEEeMCTBECHHOCTH, a
HOBBIC 3HAaHWSI BKIIIOYAJIMCh B OOIIYIO CHUCTEMY MaTeMaTHYEeCKHX
OpEeACTaBIICHNUI OOYyYaroInXCsl, paclIupssa U yriayomsas e€, oOpa3ys
MIPOYHBIC MHOYKECTBEHHBIC CBSI3U.

MECTO YYEBHOIO MPEAMETA «MATEMATWUKA~» B YYEBHOM MMJIAHE

B cootBercTBUM ¢ PenepanbHBIM TroCyIapCTBEHHBIM 0Opa3oBa-
TEJIbHBIM CTaHJIaPTOM OCHOBHOTO OOIIEro 00pa30oBaHUs MaTeMaTHKa
SIBJISIETCSI 00SI3aTEILHBIM IIPEIMETOM Ha JaHHOM YPOBHE OOpa3oBa-
Husi. B 5—9 kiaccax y4eOHbIN npeameT «MareMaTHkKa» TpaIuiiu-
OHHO HW3Yy4YaeTcCsl B pPaMKax CIEAYIOIMNX YYEOHBIX KypcoB: B 5—6
KJlac- cax — Kypca «Marematuka», B 7—9 Kkjaccax — KypcOB
«AnreOpa»  (BKJIOYass  JJEMEHTbI  CTaTUCTHKH W TEOPHUHU
BepositHocTe) m  «['eo- w™erpusi». Hacrosimeld mnporpammoit
BBOJMTCSI CaMOCTOSITEJIbHBIM y4deOHbIH Kypc «BepositHocTh U
CTAaTHUCTHKA.

Hacrosimie#t mnporpamMmoil mnpemycMmaTprBaceTCsl BBIICICHHE B
y4eOHOM IJIaHe Ha M3y4YeHHE MaTeMaTHKH B 5 kiacce — 6 y4eOHBIX
9acoB B HeNeNo, 6 Kjacce 5 ydeOHBIX YacOB B HEACITIO B TCUCHHC
KaXA0Tro rojga oOydeHus, B 7—9 kiaccax 6 ydeOHBIX 4YacoB B
HENCII0O B TEYCHHUE KaXKAOTo roja oOydeHus, Bcero 986 ydeOHBIX
Jaca.



NJAHUPYEMBIE PE3YJIbTATbl OCBOEHUA
YYEBHOIO NMPEAMETA «MATEMATUKA»

HA YPOBHE OCHOBHOIO OBLLUEF0O OGPA30BAHUA

OcBoeHnue ydeOHOTO mnpeaMera «MartemaTuka» oOecrednBaeT
JIOCTHPKEHHE Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHWs Clie-
AYIOUX JIMIYHOCTHBIX, MCTAITPECAMCETHBIX U MPCAMCTHBIX o6pa3OBa-
TEJIbHBIX PE3yIbTATOB:

JMYHOCTHbIE PE3Y/IbTATbI

JInaHOCTHBIC PE3yJIbTaThl OCBOCHHUS IIPOrpaMMbl YYSOHOTO Mpea-
MeTta «MaremaTuka» XapaKTepU3yIOTCs:

nanVIOTM‘-IECKOG BOCMMTaHHMe:

OPOSIBJICHUEM MHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHUNCKOM
MaTeMaTHKH, I[IEHHOCTHBIM OTHOIIEHHEM K JOCTHOKEHUSIM
poccuii- CKUX MaTEMaTUKOB W POCCHUMCKOM MaTeMaTU4eCKON
IIKOJIbI, K UC- MOJB30BAHUIO DTHUX JOCTHKEHUM B JIPYTUX HayKax
U TIPUKJIATHBIX cepax.

Fpa»(,ancr(oe M AYXOBHO-HPaBCTBEHHOE BOCMUTAHME!

TOTOBHOCTBIO K BBIITOJIHCHUIO OOSI3aHHOCTCH I'pak/IaHWHA U pea-
JU3AIUU ero Ipas, MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBax
(GYHKIIHOHUPOBAHUST PA3JIMYHBIX CTPYKTYpP, SIBJICHHUU, IPOLCAYP
TPaXJIaHCKOTO o0IecTBa (BBIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K
OOCYXICHUIO DTHYCCKUX NPOOJIEM, CBS3aHHBIX C MPAKTHICCKUM
IIPUMCHCHUEM I[OCTI/I)KGHPIﬁ HayKHU, OCO3HAaHUEM Ba>XHOCTHU MOpPAaJib-
HO-OTUYECKUX MPUHIUIIOB B JICSITSIILHOCTH yUYEHOTO.

TpyzaoBoe BoCnMTaHUE:

YCTAaHOBKOM Ha aKTHBHOE y4acTHE B PEIICHUH IPAKTHYCCKHUX 3a-
Jlady MaTeMaTH4YeCKOW HaIlpaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH Ma-
TEMaTUYEeCKOTO OOpa30oBaHWs Ha NPOTSHKSHUW BCEH JKU3HHU IS
ycIenHo# po¢eCCUOHAIIBHOM NI TEIILHOCTH U Pa3BUTHEM HEOOXO-
IUMBIX YMEHHIT; OCO3HAHHBIM BBIOOPOM M IIOCTPOCHHEM HHIMBHUIY-
AIHOW TpaeKTOpUM OOpa30BaHUS U KU3HEHHBIX IUIAHOB C y4ETOM
JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTMyecKoe BOCMMUTaHME:

CIIOCOOHOCTBRIO K ASMOIIMOHAIBHOMY H DCTETHYECKOMY BOCHPHSI-
TUIO MaTEeMaTHYCCKUX OOBCKTOB, 3aja4, PCIIICHUMI, PACCYKIACHUI;
YMEHHUIO BUAETh MAaTEMATHUYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE.



ueHHOCTM Hay4HOro no3HaHuA:

opuUeHTaluel B 1esITeJIbHOCTU Ha COBPEMEHHYIO CUCTEMY Hay4-
HBIX MPEICTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI Ue-
JIOBE€Ka, MPUPOALI M OOIIecTBa, IMMOHMMaHUEM MaTeMaTHYECKOM
Ha- YKH Kak cdepbl 4YeJOBEYECKON JIeSITeJIbHOCTH, JTaroB €&
pasBuUTHA W 3HAYMMOCTH JUISI  Pa3BUTHsl  LIMBWIN3AINU;
OBJIQZICHUEM SI3BIKOM MAaTE€MAaTUKH U MaTeMaTH4YECKON KYyJIBTYpoOit
KaK CpEACTBOM IIO3HA- HUS MHpPA; OBJIAJACHUEM IIPOCTEHUIINMH
HaBbIKAMH HCCJIEAOBaTEIb- CKON IEeSITEIbHOCTH.

®usnyeckoe BocnmTaHue, HOPMMPOBaHME Ky/bTypbl 340POBbA M 3MOLMO-
HaJIbHOro 6,1aronoJlyyms:

TOTOBHOCTHIO  NPUMEHSITh  MaTeMaTH4YeCKHe  3HaHusl B
MHTEpEcax CBOEro 3I0POBbs, BEACHHUs 3I0pPOBOro oOpasa >XHU3HU
(3mopoBoe mnH- TaHWE, COAJaHCUPOBAHHBIM PEXHUM 3aHSITHU H
OTHbIXa, peryisipHast (puznueckas aKTHUBHOCTB);
c(opMHUPOBAHHOCTHIO HABbIKA pe(dIIEeK- CHUH, TPU3HAHUEM CBOETO
mpaBa Ha OIIMOKY M TaKOro >Ke€ IpaBa JIPyroro 4ejioBeKa.

IJKOMOrMYecKkoe BOCMMUTAHME:

OpHeHTauel Ha NPUMCHCHHE MaTeMaTHYSCKUX 3HAHUM JUIsS
pe- mieHus 3amad B 00JACTH COXPAHHOCTH OKpPYIKAaIOILIeH Cpeibl,
IUIAaHU- POBaHUsS NOCTYNKOB M OIIGHKH WX BO3MOJKHBIX
NOCJIEJICTBUI JUISI OKPY KAIOUIEH CpeIbl; OCO3HAHUEM TJI00AIILHOTO
XapakTepa dKOJIO- THYSCKHUX MPOOJIeM U ITyTel MX PelIeHHU.

JIMYHOCTHble pe3y/bTaThl, 06ecrneymBalolLMe aZjanTaumio 06yyatoLerocs K ms-
MEHSIOLLMMCS YCIOBUSAM COLIMAIbHOM M MPUPOAHOM Cpeapl:

TOTOBHOCTBIO K JICCTBHUSIM B YCIOBUSAX HEONPEAEIEHHOCTH, IMO-
BBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUIECCKYIO
JIeSATEIIBHOCTh, B TOM YHCJIE YMEHHUE YUYUTHCS Y APYTHUX JIFOASH, IpH-
O6peTaTb B COBMECTHOM ACATCIBHOCTHU HOBBIC 3HaHHWsA, HABBIKH H
KOMIIETCHIINN U3 ONbITa APYTHX;

HEOOXOMMOCTBHIO B (DOPMUPOBAHUN HOBBIX 3HAHWM, B TOM YHCIIE
dopmynupoBaTh WACH, TOHSITHS, THIOTE3BI 00 OOBEKTaX U SBIIC-
HUSIX, B TOM YHCJI€ paHee HE M3BECTHBIX, OCO3HABaTh IC(MUIIUTHI
COOCTBEHHBIX 3HAHUU M KOMIIETEHTHOCTEH, IJIaHUPOBAaTh CBOE pas-
BUTHC;

CHHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYaIUIO, BOCIIPHUHH-
MaTh CTPECCOBYIO CHUTYAIIHIO KaK BBI3OB, TPEOYIOMIUN KOHTpPMED,
KOPPEKTUPOBATh NPUHUMACMBIC PEHICHUS U NSHCTBUs, (OPMYITH-
poBaThb U OLICHUBATh PUCKHU U IMOCJICACTBUA, (I)OpMI/IpOBaT]) OIIBIT.



METAMNPEAMETHbBIE PE3YJ/IbTATbI

MerarnpenMeTHbIe pe3yiabTaTbl OCBOCHHSI MPOrpaMMbl  y4eOHOTO
npenamera «MaremMaTuka» XapakTepU3YIOTCsl OBJAJIECHUEM YHUBep-
CaNbHBIMU MO3HABAMEABLHBIMU OeliCMBUSMU, YHUBEPCANbHbIMU
KOMMYHUKAMUBHbIMU 0eliCMmeUsMU U YHUBEPCANbHbBIMU Pe2Y-
AAMUBHBIMU JelicmeuaMu.

1) YHugepcanvHble no3HasamenvHsule Oeticmeus obecneuusa-
tom gopmuposarue 6a308blX KOZHUMUBHBIX Npouecco8 obyuaro-
wuxca (oceoeHue mMemodo8 NO3ZHAHUS OKPYXHCarwe2o Mupd; npu-
MeHeHUue /02UHecKux, ucc1edo8amensckux onepayui, ymeHull
pabomamsw ¢ uHgopmavueil).

basoBble nornyeckme ,D,el‘/‘iCTBMFIZ

6 BBISIBJISITH U XapaKTepu3oBaThb CYINICCTBCHHBIC MPU3HAKKW MaTeMa-
TUYECKNX OOBEKTOB, MOHSITHH, OTHOIICHUNH MEXy MOHSITHSIMH;
¢dopmMmympoBaTh OonpeesIeHNsT NOHSITHI; yCTaHABIMBAThH CyIlle-
CTBEHHBIN MPHU3HAK KJIACCU(PUKAIINU, OCHOBAHUS JJIsT 0O00OMIEeHUS
W CpaBHEHUS, KPUTSPUH MTPOBOJIMMOT'O aHAJIN3a;

6 BOCIIPUHUMATH, (pOPMyIHpOBaTH U MPEOOPA30BBIBATE CY>KIACHUS:
YTBEPAHUTEIBLHBIC U OTpULIATEIbHBIC, AUHUYHbBIC, YaCTHBIC U 00-
I11e; yCIIOBHBIC;

6 BBIABJISITB MaTEMaTHU4YECKUC 3aKOHOMEPHOCTH, B3aMMOCBIA3U H
npo- THBOpeunsi B (akTax, MJaHHBIX, HAOIIOACHUSX WU
YTBEP)KJICHUSIX; IIpeajarartb KPHUTEPUH  JUISL  BBISIBJIICHUS
3aKOHOMEPHOCTEN U ITPO- TUBOPCUHNH;

6 nenarb BBIBOABI C  HMCIOJB30BAHHEM 3aKOHOB  JIOTHKH,
JIEYKTUBHBIX M MHJIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIOUEHUN
110 aHAJIOTHH;

6 pa3bupaTh J0Ka3aTeIbCTBA MaTeMaTHUYECKUX YTBEpPXKACHUH (mpsi-
MBbI€ ¥ OT IIPOTHBHOTO), IIPOBOAUTH CAMOCTOSITEIILHO HECIJIOXKHBIC
JIoKa3aTeIbCTBA MaTeMaTU4YeCKUX (aKTOB, BBICTpaWBaTh apry-
MEHTAIHNIO, TTPUBOJAUTE MPUMEPHI U KOHTPIIPUMEPHI; OOOCHOBBI-
BaTh COOCTBEHHBIE PACCYXKIACHUSI;

6 BbIOMpaTh cHoco® perieHus: yuyeOHOU 3ajiauu (CpaBHUBaTh He-
CKOJIBKO BapHAaHTOB PEIICHUsI, BEIOMpATh HanOosee MOaXOISIINH
C Yy4€TOM CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBble nccnenoBaTenbCKkue ,D,el‘;iCTBMFIZ

6 VICTIOJIb30BaTh BONPOCHI KaK MCCIIEIOBATEIILCKUA HHCTPYMEHT I10-
3HaHUs; (OPMYJIMPOBATH BOIIPOCHI, (PUKCUPYIOIIUE NPOTHBOpPE-
4ue, MpooJIeMy, CaMOCTOSITEIIbHO YCTaHABINBATh NCKOMOE U JaH-
HOe, (popMHUpOBaTH TUITOTE3Y, APTYMEHTHPOBATH CBOIO TMO3UIIHIO,
MHEHHE;



6 TPOBOAUTH II0 CAMOCTOSTEIHBHO COCTABJICHHOMY IUIAHY HECIOX-
HBII YKCICPUMEHT, HEOOIBIIIOC HUCCIICIOBAHUE 10 YCTAHOBICHUIO
0COOEHHOCTE MAaTEMATHYECKOTO 0OBEKTa, 3aBUCUMOCTEH O00BEK-
TOB MEXIYy COOOM;

6 CaMOCTOSITCIIFPHO (POpMYJIHpOBaTh OOOOIMICHHUS M BBIBOJBI II0 pe-
3yJIbTaTaM IPOBCAEHHOrO HAOJIIOJICHUS, HMCCICIOBAHUS, OICHU-
BaTh JJOCTOBEPHOCTH ITOJIYUYCHHBIX PE3yJILTATOB, BRIBOJOB U 0000-
ILCHUI,

6 MPOTHO3UPOBATH BO3MOKHOE pa3BUTHE IIPOIlecca, a TaKKe BBI-
JIBUTATh IIPEJITOJIOKCHUSI O €T0 Pa3BHUTHU B HOBBIX YCIOBHSX.

Pa6oTta c MHdopMaLmedn:

6 BBISIBIISITH HEJIOCTATOYHOCTh W M30BITOYHOCTH MH(pOpMAIH, TaH-
HBIX, HCOOXOMUMBIX ISl PELICHHS 3a1a4u;

6 BBIOMpATh, aHAJIM3UPOBATH, CUCTEMAaTH3UPOBATh W HHTEPIIPETH-
poBatk HHGOPMALIHIO PA3JIUYHBIX BUIOB U (hOPM MNPEACTABIICHHUS

6 BBIOMpaATh (OpMy TpeacTaBICHUS WH(POPMAIIMH U HWILIFOCTPUPO-
BaTh pelnlacMble 3aJlauyd CXEeMaMH, AuarpaMMamu, MHOH rpadu-
KOH M MX KOMOWHAIUSIMU;

6 OLICHWBATHh HAJAEKHOCTh HH(GOPMAILMU I10 KPUTEPHSIM, MPEIJI0-
JKEHHBIM YYHUTEJIEM WIH C(HOPMYJIMPOBAHHBIM CaMOCTOSITEIBHO.

2) YHugepcaabHble KOMMYHUKAMUBHbLE Jelicmeus
obecnevu- 8arom chopMUPOBAHHOCTb COUUANbHBIX HABLIKOB
obyuarowuxcs.

O6leHme:

6 BOCHOPHHUMATh U (DOPMYJIMPOBATH CYKICHUS B COOTBETCTBHU C
YCIIOBUSIMHA W IIEISIMH OOIICHWUS; SICHO, TOYHO, TPaMOTHO BEIpa-
’)KaTh CBOIO TOYKY 3PE€HHSI B YCTHBIX U MUCHBMEHHBIX TEKCTax, /a-
BaTh MOSICHEHUS IO XOJy PELICHUs 3aJadyd, KOMMEHTHPOBAThb
NOJIyYSCHHBIN pe3yJibTarT;

6 B X0Jic OOCYXICHHUS 3aJlaBaTh BOIMPOCHI ITO CYIIIECTBY OOCYyXae-
MOM TeMBbI, HPOOJIEMBbI, pelllacMOi 3ajladu, BHICKa3bIBATh UJICH,
HalleJIEHHbIE HA [OUCK PpELIeHUs]; CONOCTaBJsITb CBOU
CYXJICHHSI C CYXIACHHUSIMHU JAPYIUX YYacTHUKOB JMajora,
oOHapy>KHUBaTh pa3- JUUHUE U CXOJCTBO IMMO3UIUHN; B KOPPEKTHOM
dopme popmyITUpo- BaTh pa3sHOTIIACHUS, CBOU BO3PAKCHHUS,

6 MPEJICTABIISAITh PE3YJIbTAaThl PELICHUs 3aJ[auu, DKCIIEPUMEHTAa, HC-
cIenOBaHUs, TMPOEKTa; CaMOCTOSITEIBbHO BBIOHpATh (dopmar
BBICTY- IUICHHS C Y4ETOM 3aJiad TIPE3CHTAIlMM H OCOOCHHOCTCH
ayJIUTOPHUH.

CoTpyAHMYECTBO:

6 TOHUMATh W HCIHOJb30BaTh HNPEUMYIIECTBA KOMAaHIHOU U
WHAW- BUJAyalbHOW pabGoThl NpH  peHIeHUH  Yy4eOHBIX
MaTeMaTUu4YECKUX






3a/a4; IPUHHUMATh L€JIb COBMECTHOM HNESTEIBHOCTH, MJIAHUPO-
BaTh OPraHMU3AIMI0 COBMECTHOW padOTHI, pacIpeseIsiTh BUIbI pa-
00T, noroBapuBaThCsi, OOCYKAATh MPOIECC U PEe3yibTaT padOThI;
00001IaTh MHEHHUSI HECKOJIBKUX JIFOICH;

6 y4acTBOBAThH B I'PYyIIOBBIX (popMax paboTsl (00CyKIeHUs, OOMEH
MHEHHUSIMH, MO3IOBBIC HITYPMBI U Jp.); BBIIIOJHSTH CBOIO 4YacTh
paboTbl ¥ KOOPAMHHUPOBATH CBOU JICHCTBHUS C APYTUMH YICHAMH
KOMaHJIbl; OLIEHUBATh KA4e€CTBO CBOEro BKJaja B OO NMPOIYKT
10 KPUTEPHsIM, CHOPMYIIMPOBAHHBIM YYaCTHHKAMH B3aUMOCH-
CTBUSI.

3) YuusepcanvHvle pe2yasmueHsle delicmaus obecneuusarom
@dopMupOBaAHUE CMBICAOBHIX YCMAHOBOK U HCUBHEHHBIX HABbIKOS
AuvHOCMU.

CamoopraHusaums:

6 CaMOCTOSITEJIBHO COCTaBJISITh IUJIAH, AITOPUTM PEUICHUs 3aJa4du

(mmu  ero 4dacTh), BBIOMpATh COOCOO pEIIeHUsT C y4IETOM
HUMEIOLIUX- CSI PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBaTh M KOPPEKTHPOBATHh BapHUaHTHl PELICHUH C
y4uéromM HOBOH MH(pOpPMa- [UH.

CaMOKOHTpO/Ib:

6 BIIAQJETh CIIOCOOaMHM CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoIlecca U
pe3yJsibTara pelleHuss MaTeMaTU4ecKol 3aj1auu;

6 TIPEABUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHUKHYTH IPH pelle-
HHUU 3aJa4M, BHOCHTHL KOPPEKTHUBLI B ACATCIIBHOCTH HAa OCHOBEC
HOBBIX OOCTOSITEIICTB, HAWJACHHBIX OIINOOK, BBISIBICHHBIX TPYII-
HOCTECH;

6 OLICHHBATh COOTBETCTBHE pe3yJibTaTa ACSITEIbHOCTH ITOCTaBJICH-
HOM IIEJIM U yCHOBUSIM, OOBSICHSITH IPUYNHBI JOCTHIKCHUS HIIHU
HEJIOCTHIKEHHUSI 1IeJIM, HaXOJIUTh OIINOKY, /1aBaTh OLEHKY IPHOO-
PETEHHOMY OIIBITY.

MPEAMETHbBIE PE3Y/IbTATDI

IlpenmeTHBIEe pe3ynbTaThl OCBOCHUsS lIpumepHOU padoueild Ipo-
rpaMMBbI TI0 MaTeMaTHKE IPEACTaBJICHBI MO rojgaM OOydYeHHs B Clie-
IYIOIINX paszjieiiax MpoTrpaMMBbl B paMKaX OTACIBHBIX KypCOB: B 5—
6 knaccax — Kypca «Marematuka», B 7—9 kJjaccax — KypcoOB
«Anrebpa», «I'eomeTpus», «BeposiTHOCTh U CTATUCTHUKA.

PazBurtue JIOTUYECKHUX IpeCTaBICHUN " HaBBIKOB
JIOTUYECKOT'O MBIIIJIEHUS] OCYLISCTBIISIETCSI Ha MPOTSDKEHUH BCEX
jeT oOydeHHsI B OCHOBHOW IIKOJI€ B paMKax BCEX Ha3BAaHHBIX
kypcoB. IIpeaqnonara-



€TCsI, YTO BBIITYCKHUK OCHOBHOM IIKOJIBI CMOYKET CTPOUTH BBICKA3bI-
BaHUSI M OTPHUIIAHUSI BBICKA3bIBAaHWH, paclio3HaBaTh MCTHHHBIC U
JIO’KHBIE BBICKA3bIBaHUS, IIPUBOUTH IIPUMEPHI U KOHTPIPUMEPHI,
OBJIaJICCT MOHSTHUSIMHU: OIPEJIeJICHHE, aKCHOMa, Teopema, JoKa3a-
TEIbCTBO — M HAYYHUTCS MCIIOJIB30BaTh WX IPH BBIITOJIHCHUH
y4ueO- HBIX ¥ BHEYYEOHBIX 3aj1ad.



PABOYASl MPOrPAMMA YYEBHOIO KYPCA
«MATEMATUKA». 5(2)6 KNTACCbI

LEJIN U3YHEHMA YHEBHOIO KYPCA

ITpuopurerHpiMu nejisiMmu oO0y4deHHs MaTeMaThKe B 5—6 Kiaccax
SIBJISIFOTCSI:

6 IpogoKeHre (POPMUPOBAHHUSI OCHOBHBIX MATEMAaTHYECKUX ITOHSI-
Trui (4YUCII0, BEIMUYMHA, TeOMETpHUUecKasi purypa), ooecrneymnBaro-
IUX MPEEMCTBEHHOCTh W MEPCIIEKTUBHOCTh MAaTEMaTHYECKOTO
00- pa3oBaHUsl 00y4YarOLINXCSI;

6 Pa3BUTHE MHTEIUICKTYaAJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH 00Y-
YalOIIUXCsl, IMO3HABATEIIBHOW AKTUBHOCTH, HCCJICI0BATEIbCKUX
YMEHUH, HHTEpeCa K U3YUYEHHUIO MAaTEMaTHKU;

6 MOJIBEACHUE OOYYAIOIIUXCsl Ha JOCTYIMHOM JUIS HUX YPOBHE K
OCO3HAHHUIO B3aHMOCBSI3H MaTEMAaTHKH U OKPY KaFOIIETO MUPA;
6 ¢GopmupoBanne (YHKIIHMOHAILHOH MaTeMaTHYCCKOW TI'pPaMOTHO-
CTH: YMEHUS PACIIO3HABATh MaTeMaTHUIECKHUEe OOBbCKThI B pealib-
HBIX >KH3HEHHBIX CHUTYAIlUsIX, [MPUMEHSITH OCBOCHHBIE YMEHUS
JUISL PELISHUs] MPAKTUKO-OPUEHTHUPOBAHHBIX 337a4, UHTSPHPETH-
poBaTh IMOJyYEeHHBIC PEe3yJIbTAaThl U OIEHUBATH UX HA COOTBET-

CTBHUC HpaKTI/I‘-IeCKOIL/’I CUTyaluu.

OcCHOBHBIC JIUHUU COAEpPIKaHUsI Kypca MaTeMaTHUKH B 5—6 Kiac-
cax — apudmMeTHyecKasi 1 TeOMEeTPUUIECKasi, KOTOPbIE Pa3BUBAIOTCS
napajaieabHO, KaKJass B COOTBETCTBUU C COOCTBEHHOUW JIOTHMKOM,
OJIHAKO, HE HE3aBHUCHUMO OJHA OT APYTroOii, a B TECHOM KOHTAaKTE W
B3aumojeiicTBun. Taxkke B Kypce HNPOUCXOAUT 3HAKOMCTBO C 3JIe-
MEHTaMH aJIreOpbl U ONHCATEIIBHON CTATHCTHUKH.

WNzyuenne apudmernyeckoro mMarepuana HadYMHACTCS CO CHCTE-
MaTHU3allid W Pa3BUTHUs 3HAHUNM O HATypaJbHBIX 4YHCIAX, MOJIy-
YEHHBIX B HaYaJIbHOW mIkojie. Ilpu 3TOM COBEpIIEHCTBOBAHUE BBI-
YHUCIUTEIbHOW TEXHUKA U (POPMHUPOBAHHUE HOBBIX TEOPETHUYSCKHUX
3HAHUN COYETAEeTCs C Pa3sBUTHUEM BbIYHUCIMUTEIBHOU KYyJIBTYpPbI, B
YaCTHOCTH C OOyYCHHUEM ITPOCTEHIIIMM IpuéMaM MPUKHUIAKA U OLICH-
KM pEe3yJIbTaTOB BbIYHUCIICHUI. M3ydeHne HaTypaJIbHBIX 4HMCEIl MpPO-
JokaeTcss B 6 Kjlacce 3HAaKOMCTBOM C HAYalbHBIMM ITOHSITUSIMU
TEOPUH JEITUMOCTH.

Jpyroit KpymmHBIH OJIOK B COIEp)KaHUU apU(PMETHUECKON JITHHUHU
— 910 apobu. Hauano m3ydyeHHs: OOBIKHOBEHHBIX U JECATHYHBIX
apo- Oell OTHEeCeHO K 5 kiaccy. DTO TIEpBBIM dTall B OCBOCHUU
pobeii, Korjga NPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU HJCSIMH,
IIOHATUAMHU



Tembl. [Ipu 3TOM paccMOTpeHHE OOBIKHOBEHHBIX APOOECH B MOJIHOM
00BEME IpeIecTByeT H3YUYEHHIO JICCSITHYHBIX JIPOOEH, UTO 11es1eco-
0o0pa3HO C TOYKH 3PEHHS] JIOTUKH HW3J0KEHHUSI YHCIOBOW JIMHHH,
KOoTJa MpaBujla ISHCTBUI C ASCATUYHBIMH APOOSMH MOKHO OOOCHO-
BaTh YK€ HM3BECTHBIMHU aJITOPUTMAaMH BBIITOJHEHUST JCSUCTBUH C
OOBIKHOBEHHBIMU APOOSMH. 3HAKOMCTBO C NECATUYHBIMU APOOSIMHU
pacmpuT BO3MOXXHOCTH JUISI ITOHMMAaHWS OOYYarOIMMHCS HIpH-
KIIaJHOIO MPUMECHCHU A HOBOM 3aItucH IIpU U3YUYCHUU OPYTUX NPECa-
METOB W TIPU ONPAKTHYECKOM HCITONb30BaHUHU. K 6 Kiaccy OTHeCEH
BTOPOM ATan B U3YyYSHUH JIPOOEH, IJie MPOUCXOJHUT COBEPIICHCTBO-
BaHWE HaBBIKOB CpaBHCHHSA M MpeoOpazoBaHWs ApobOei, ocBoeHUE
HOBBIX BBIYHCIHUTEIBHBIX QJITOPUTMOB, OTTAYMBAHUE TEXHUKH BbI-
YHUCJIEHUNW, B TOM YHUCJIE 3HAYEHUM BBIPAXKCHUH, COAEpkKaAIIUX H
OOBIKHOBEHHBIC, W JIECITHUYHBIC IPOOH, YCTAHOBIICHUE CBS3EH MEX-
Iy HUMH, pacCMOTpeHHEe NPpUEMOB pelIeHHs 3a7a4 Ha apoou. B Ha-
gajie 6 KJlacca MPOHMCXOJIUT 3HAKOMCTBO C MOHSATHEM IIPOIICHTA.

OCOOEeHHOCTRIO U3YUCHUS OJIOKUTEIBHBIX U OTPULIATSIIFHBIX YU~
cel SBISISTCS TO, YTO OHHM TaKXE MOTYT pacCMarpuBaThCsl B
HECKOJIb- KO »JTamoB. B 6 Kkilacce B Hadajle HW3Yy4YE€HUS TEMBI
«[TonoxuTempHBIC U OTPUIATSIIFHBIC YHCIIa» BBIACIISICTCS TMOATEMA
«Llenble uncia», B paMKax KOTOPOH 3HAKOMCTBO C OTPUIATEIbHBIMHA
9uCIaMH U J€i- CTBHAMH C ITOJOXXHUTEIBHBIMH M OTPUIATCIbHBIMHU
YHUCIIaMH TIPOUC- XOJIUT Ha OCHOBE COJIEPIKATEIILHOTO ITOAX0Aa. DTO
IIO3BOJIECT HaA O0- CTYIIHOM YPOBHE TIIO3HAKOMUTH Y4YalllUXCs
OPAKTHYECKH CO BCEMH OCHOBHBIMHU MOHSITUSIMH TEMBI, B TOM YHCIIC
nu C IpaBujgamMu 3HAKOB opru BbIIIOJIHCHUU apI/I(bMeTI/I‘IeCKI/IX
aevictBuil. M3ydeHune panmo- HaJbHBIX 4YMCEJI Ha 3TOM He
3aKOHYHTCS, a OyaAeT MpPOJOJDKEHO B Kypce ajredopsl 7 Kilacca, 4To
CTaHET CJICAYIOIIMM IIPOXOJOM BCEX IMPUHIMIHUAIHFHBIX BOIPOCOB,
TEM caMbIM pasJieJIecHHe TpyAHOCTeH objerdaer BOCHPHUSITHE
Marepuala, a paclpeejeHne BO BpeMeHH CIIOCOOCTBYET NPOYHOCTH
npuOoOpeTaeMbIX HaBBIKOB.

ITpn oOyuyeHnM pelIeHUIO TEeKCTOBBIX 3ajad B 5—6 kjaccax Hc-
OOJIB3YIOTCST  apu(pMeTHYEeCKHe TIPUEMBI peIIeHUs. TeKCTOBBIC
3a/a4M, perraeMble IpH OTPaOOTKE BBIYMCINUTEIILHBIX HABBIKOB B 5
—6 KJaccax, pacCMaTPHUBAIOTCS 3aJlaYU CICAYIONINX BHUIOB: 3aJa4U
Ha [OBIDKCHHE, HaA 4YacTH, Ha IIOKYIKH, Ha paldoTy W TOpPOU3-
BOJAWTEIILHOCTh, Ha MPOLIEHTHI, HA OTHOLICHUs W nporopuun. Kpo-
M€ TOro, OOydYaromuecs 3HAKOMATCS C MpUEMaMH pEIIeHHs 3a71ad
nepebopoM BO3MOXKHBIX BapHaHTOB, ydaTcsi padorarb ¢ mHOpma-
e, mpeJcTaBlIeHHOW B ¢opme TaOJIHI] UK JHuarpaMM.

B IlpumepHoii paboueit mporpaMmMme NpeaycMOTpeHO (popMHUpOBa-
HUE MPOICAECBTUUCCKUX anreOpanvyeckux IpesacTaBicHnii. byksa



KaK CUMBOJI HEKOTOPOI'O YHCJIa B 3aBUCUMOCTH OT MaTeMaTHYECKOTO
KOHTEKCTa BBOJUTCS ITIOCTENIeHHO. ByKBeHHass CMMBOJIMKA IIHPOKO
HCITOJIB3YETCsl IMPEXkKJIe BCEro JUIsl 3allMCH OOLIMX YTBEPIKICHUNH U
npeIoXeHnit, GopMyJI, B YaCTHOCTH JUISI BBIYMCIICHHUSI T'€OMETPH-
YEeCKHUX BEJIMYWH, B KAYECTBE «3aMECTHUTEIISD» YHCIIa.

B kypce «Marematukm» 5—6 KJ1acCOB IIpeAcTaBi€Ha HarJsiaHas
reoMeTpus, HallpaBJICHHAsIT Ha Pa3sBHUTHC o6pa3H0ro MBIIIJICHUA,
OPOCTPAHCTBEHHOTO BOOOpaKeHUsI, N300pa3UTEILHBIX YMEHUI. DTO
BaXKHBIW 3Tall B M3YYEHUH I'€OMETPHUH, KOTOPBHIM OCYIIECTBIISICTCS
Ha HarJIsIAHO-TIPAKTUYECKOM yPOBHE, OIUpPAETCsI Ha HArJIsIAHO-00-
pa3Hoe MBIIUJICHHE o0yJaromuxcsi. bosbmiast pojib OTBOANUTCS TIpaK-
TUYECKOU AEATEIbHOCTH, OIBITY, 3KCOEPUMEHTY, MOJAECIUPOBAHUIO.
OO0yuaromuecst 3HaKOMSITCSI ¢ TEOMETPHUIECKUMHU (UTypaMH Ha TLIO-
CKOCTH U B IPOCTPAHCTBE, C UX MPOCTESHIIINMHU KOH(PUTYPALTUSIMHU,
ydarcs U300pakaTh MX HAa HEJIMHOBAHHOM M KJIeT4aToil Oymare,
paccMaTpuBarOT HX OpocTemme cBolictBa. B mponecce
HU3Yy4YCHUA HaFJ’Iﬂ)IHOﬁ reoMETpUHn 3HaHUW4, TIOJIyYCHHBIC
Oo0yJaromuMHuCcsT B Ha- YAJIBHOW IIIKOJIE, CHUCTEMAaTHU3UPYIOTCS H
pacmupsiroTcsi.

MECTO YYEBHOIO KYPCA B YYEBHOM MJAHE

CornacHo yyeOHOMY IUIaHYy B 5—6 KjlaccaxX W3ydaeTCsi HHTCrpU-
poBaHHBIM TipeamMeTr «MaremaTuka)», KOTOPBIM  BKJIIOYAET
apudmMe- THISCKUN MaTepuall U HaATJISIITHYIO TCOMETPHUIO, a TAKXKEe
OPOMNEICB- TUYCCKUE CBEICHUS U3 ajlreOpbl, 2JICMCHThI JIOTUKU H
Hadalia OIT- CaTeJIbHOU CTaTUCTHKH.

V4eOHBIN IUTaH Ha W3YYCHHUE MaTeMaTHKHA B 5—O6 Kilaccax OTBO-
JIUT HE MeHee 5 y4eOHBIX 4acoB B HEJEJIO B TCUCHHE KaKJI0TO Toja
oOyueHwns, Bcero He MeHee 340 y4eOHBIX JacoB.

COAEPYXAHME YYEBEHOIO KYPCA (MO rOAAM OBYYEHMA)
5 knacc

HamypaavHble yvucaa u HYabv

Harypansnoe uuncno. Psag nHarypansubix umcen. Yucno 0. M3zo-
OpakeHHe HATypalbHBIX YHMCE] TOYKAMH Ha KOOPJIMHATHOM (YHCIIO-
BOW) OPSIMOMH.

ITosnmmonHast cucrema cuucieHus. PuMckass Hymepamust Kak
OpUMEp HENO3UIMOHHON CHUCTEMBI CUMCIIeHHUs. JlecaTuuHasi cucTe-
Ma CUHCJICHUSI.

CpaBHEHHE HATYypPAJIBHBIX YHCEJI, CPABHEHUE HATYPAIBHBIX YHCEII
¢ HynéM. CnocoObl cpaBHeHUs. OKPYIJICHUC HATYypPaJbHBIX YHCEII.



CroxeHne HaTypaJIbHBIX YHCEII; CBOWMCTBO HYJISI MIPHU CIHOKCHUU.
Brruntanue kak aelicTBHE, OOpaTHOE CIIOKCHHIO. YMHOXXCHHE Ha-
TypaJIbHBIX YHCEJI; CBOMCTBA HYJsI U €IUHUIIBI MPU YMHOXXCHHUH.
Jlenmenue kak nelictBue, oOpaTHOE YMHOKCHUIO. KOMITOHEHTHI aeii-
CTBUIii, CBsI3b MEXJIy HUMH. [IpoBepka pesyibTaTa apudmerudcc-
koro neucrBus. IlepemecturesnbHOE MW COYETATEIBHOE CBOMCTBa
(3aKOHBI) CIIOKCHHUSI U YMHOMCHUSI, PaCHpeOCIIUTSIILHOE CBOUCTBO
(3aKOH) YMHOXEHHUSI.

Hcmnions30Barne OyKB Ui 0OO3HAYEHUSI HEU3BECTHOTO KOMIIO-
HEHTa W 3aIlMCH CBOMCTB apu(PMEeTHIECKNX JICHCTBHUH.

Jemurern M KpaTHBIC YHCIIA, Pa3JIO)KCHUE HA MHOXXHWUTEIIH.
ITpo- cthie u cocraBHble yucna. [Ipu3dHaku aenumocTu Ha 2, 5,
10, 3, 9. JleieHHUE C OCTAaTKOM.

CreneHb ¢ HAaTypaJbHBIM MOKa3aTejIeM. 3allich YHUCIa B BH/IC
CYMMEBI pa3psiIHBIX ClIaracMbIX.

YHucnoBoe BblpakeHHUe. Bpruncienne 3Ha4€HUN YHCIOBBIX BbI-
pakeHul; MOpsIIOK BBINMOJHEHUs JelicTBuil. Mcnosib3oBanue npu
BBIYHUCIICHUSAX TEPEMECTUTEIILHOTO M COYETATSCIhHOI'O CBOMCTB
(3aKOHOB) CIIOKCHUSI U YMHOXKCHHS, PACIIPEACIITUTSIIFHOTO CBOMCTBA
YMHO>XXEHHUSI.

/Ipoou

IlpencraBnenne o IpoOM Kak CIiocoOe 3aITMcH 9acTH BEITHYHHBI.
OO0bIkHOBeHHBIE ApoOu. [IpaBuibHBIE M HenpaBUIbHEIE Jpobu. Cme-
mIagHasi IpoOk; MpEeACTaBICHUE CMEMIAaHHOW IpoOW B BHUIE HETpa-
BHJIBHOM JPOOU U BBIACIICHUEC IIEJIOW YaCTH YHCIIa U3 HEeIIPaBUIbHOMN
apoou. MzobpakeHnune ApoOei TOYKaAaMU Ha YUCIOBOM mpsimMoii. Oc-
HOBHOE cBOMCTBO nApodu. Cokpamrenue npodeii. [IpuBenenue ngpobu
K HOBOMY 3HamMeHatento. CpaBHeHHE IpoOeii.

CroxxeHHMEe W BBIYATAaHUE JpoOeil. YMHOXKEHHE U JIeJICHHE
apoOeii; B3auMHO-0OpaTHbIC ApoOu. HaxorkaeHWe 4yacTu 1EJIoro u
EJIOTO TI0 €ro YacTH.

Hecsitmunas 3anucek apoobeii. IlpencrasiieHue aecaTHIHON Ipoodu
B BUJe OOBIKHOBEHHOU. M300pakeHne JIeCITHUYHBIX TpoOei Touka-
MU Ha YHUCJIOBOU mpsiMmoi. CpaBHEHME NECATUYHBIX ApPOOEii.

Apudmerniueckue NeHUCTBUS C ASCATHIHBIMHA OpoosmMu. Okpyriie-
HUE JECSITUYHBIX JIpoOei.

PeweHue mexkcmoegvbix 3adau

Penrenne TekCTOBBIX 3a1ad  apuUPMETHYCCKUM CIHOCOOOM.
Pemne- aue nmormueckwx 3azad. Penrenue 3agad mepebopom Bcex
BO3MOY- HBIX BapuaHTOB. Mcroab30BaHME OpU PEUICHUH 3ajady
TaOJIULL U CXEM.



Penrenue 3azad, cojepykammx 3aBUCHUMOCTH, CBS3bIBAIOIINE
BE€- JIMYUHBI: CKOPOCTb, BPEMsI, PACCTOSIHUE; II€Ha, KOJINYECTBO,
CTOU- MOCTh. EIWHHUIIBI HU3MEpPEHUs: MAacChl, O0OBEMaA, IICHBI;
paccTostHusI, BpEMEHH, CKOpocTH. CBs3pb MEXIAY CIUHUIIAMU
U3MEPEHUS KaKI0U BEIIUYUHBI.

Pemntenmie OCHOBHBIX 3al1ad Ha ApPoOH.

IpeacraBicHUe AJaHHBIX B BHJIC TAOJIHUII, CTOJIOYATHIX AUArpaMM.

Hazasadnaa zeomempus

Harnsinaeie npeacraBiieHust 0 (pUrypax Ha IUIOCKOCTH: TOYKA,
npsimMasi, OTPE30K, JIyd, yIr'oJi, JJOMaHasi, MHOTOYTOJIbHUK, OKPYXK-
HOCTb, Kpyr. Yroiu. IIpsamoi, ocCTpblii, Tyloil U pa3BEPHYTHIU
YTIIBL.

JnuHa oTpe3ka, METpUUECKUEe €AWHULIBI AJINHBL. J{nmnHa inoma-
HOM, MepUMETP MHOIOyrojibHuUKa. M3MepeHne u moCcTpoeHUe yriioB
C TIOMOIIBIO TPaHCHOPTHPA.

Harnsnaeie npencrasnenust o purypax Ha IIIOCKOCTH: MHOTO-
YTOJIBHHUK; HPSIMOYTOJIBHUK, KBaJpaT; TPECYTOJIBHUK, O PAaBEHCTBE
duryp.

HN300pakenue ¢uryp, B TOM 4duciie Ha kierdaroil Oymare. [To-
CTpoeHHEe KOH(PUTYpaluii U3 gacTel IMpsIMoOi, OKPY>KHOCTH Ha He-
JIMHOBAaHHOW M KJjieT4yaToi Oymare. lcrioyib30BaHME CBOWCTB CTOPOH
U YTJIOB MPSIMOYTOJIBHHKA, KBaJpaTa.

ITmomane MpsIMOYTOJIBHUKA ¥ MHOTOYTOJIBHUKOB, COCTaBJICHHBIX
U3 TIPSIMOYTOJIBHUKOB, B TOM 4Hciie (QUTYyp, M300pakEHHBIX Ha
KJIeTyaTor Oymare. EQWHUITEI U3MEpeHMs TLIOIIA .

Harnsiiaele npeAcTaBieHUs] O TIPOCTPAHCTBEHHBIX (Urypax: nps-
MOYTOJIBHBII Tapajuiesenuries), KyO0, MHOrorpaHHuku. M3obpaxe-
HHE IPOCTCHUIIINX MHOTOTPAaHHUKOB. Pa3BEpTku KyOa U mapasuiesie-
nuriena. Co3maHue Mojiejiel MHOTOTPaHHUKOB (M3 Oymaru, IpoBO-
JIOKHU, TUIACTUJIMHA U JIp.).

O0BEM NIPSAMOYTOJILHOTO Tapajulenenunena, Kyoa. Equanmnsr ns-
MepeHust oobéma.

6 Kiacc

HamypaavHble uucaa

Apundmerniyeckue AESUCTBUS C MHOTO3HAYHBIMH HATYpPAIHHBIMH
yuciaaMyd. YuCIOBBIE BBIPAXXEHUS, IOPSIIOK JOCHCTBUM, HCIHOJIB30-
BaHHE CKOOOK. lcronp30BaHNE TPU BBIYUCICHUSIX EPEMECTUTEIb-
HOT'O U COYETaATEeJIbHOI'O CBOMCTB CJIIOKEHUS U YMHOXEHMUsI, paclpe-
JIEIUTEIIBHOTO CBOICTBAa yMHOXKeHHs. OKpyTJIeHHE HaTypajbHBIX
4uCeIl.



JlenuTen n KpaTHBIE YWCIIa; HAHOOIBIINN OOIMUN NeTUTeNb U
HauMeHbIIIee o0miee KpaTHOE. JIeTMMOCTh CyMMBI B TIPOU3BCICHUS.
JleneHue ¢ ocTaTKOM.

/Ipoou

OObIKHOBEHHAas1 ApOOb, OCHOBHOE CBOMCTBO JpOOH, COKpalleHHUE
npob6eii. CpaBHeHHe U ynopsiiounBanue apodeii. Pemenue 3a1a4d Ha
HaXO0KJCHHUE YacCTU OT ICJIOr0 M IIEJOro 1o ero 4dactu. J[poGHoe
qUC- JI0O Kak pe3ydbTar JesneHus. llpencraBiieHHe JIECSITUYHOMN
apodou B BHIC OOBIKHOBCHHOW JpoOM U  BO3MOXKHOCTH
OpeacTaBICHUsT OOBIK- HOBEHHOW JpoOW B BHUAC ICCATUYHOM.
Jlecsitmunble  apoOu U METpU-  YecKash CUCTeMa  Mep.
ApudmMeTHyecKrue JACHUCTBUS ¢  YHCJIOBBIC BBbI- PaXCHHUS C
OOBIKHOBCHHBIMH M JECATUIHBIMU JIPOOSMHU.

OtHourenue. Jlenenne B JaHHOM OTHOIIEHUHU. Macurrad, mporop-
nusi. [IJpuyMeHeHne TPONOPIIHKI HPU PEIICHUH 3aj1ad.

Tlousitue mporieHTa. BprauciieHue NpoleHTa OT BEJIMYUHBI U Be-
JIUYUHBI O €€ MPOILCHTY. BhIpakeHHUE IPOIICHTOB ICCITHYHBIMH
npob6simu. PernieHue 3ajad Ha MPOLIEHTHI. BbIpakeHUE OTHOIICHUSI
BCJIMYHH B IMPOIICHTAX.

IHoaoxcumeavHsble U oMpuyamenvHsble HUcAd
TTonoxxurensHBIC U OTpUIIATEIbHBIC YHCcia. [{enpie gmca.
Moaynb yuciia, reoMeTpuUuecKasi HHTEepIIpeTalusi MOJYJIsSl Yuca.
M3o0pa- >)xkeHue Yrces Ha KOOPAUHATHOW MpsiMoii. UNCIIOBBIC
npoMexxyTku. CpaBHECHHUE YHcell. ApudMEeTHICCKUE TSUCTBUS C
ITIOJIOKUTCIIb-
HBIMHU U OTPULIATEIILHBIMHU YHUCIIaMHU.
IlpsimoyronbHass  cucremMa  KOOpAMHAT  Ha  IJIOCKOCTH.
Koopamaa- ThI TOYKM Ha TIUJIOCKOCTH, abOcmucca W OpJaUHAaTa.
ITocTtpoenne Touek n GUTryp Ha KOOPAUHATHOU IIIOCKOCTH.

BykeeHHble 8blpadiceHus

IIpnmenenne OykB JUIsI 3alTUCH MaTeMaTHYECKUX BBIPAKCHUU U
npeioxkeHuii. CBoiicTBa apupMeTHUYECKUX JIeHCTBUI. BykBeHHBIE
BBIP@YKEHUsI U YHCIOBBIE MOACTAHOBKH. byKBEeHHBIE paBEeHCTBA, Ha-
XOXKJI€HHE HEU3BECTHOrO KOMITOHEeHTa. PopmyIibl; GopMyJibl IepH-
MeTpa U IUIOIIagn MPsIMOYTOJIbHUKA, KBaJpara, ooObpéma napasuie-
nenuriena u xyoa.

Pewenue mexcmoesix 3adau

Permienne TEKCTOBBIX 3a/1ad  apU(PMETUYESCKUM  CIIOCOOOM.
Pertre- Hue moruueckux 3anad. Pemenue 3amad mepebopom Bcex
BO3MOK- HbIX BAPHUAHTOB.

Pemenue 3aaa4d, coAcpiKalluX 3aBHCHUMOCTH, CBIA3BIBAIOIIHNX
Be- JIMYUHBI: CKOPOCTh, BPEMsl, PACCTOSIHUE; 1I€HA, KOJIMYECTBO,
cTOU-






MOCTB; IIPOU3BOINUTEIIBHOCTD, BpeMs, 0ObEM paboThl. EnuHuLBI H3-
MEpEHHsI: MacChl, CTOUMOCTH; PACCTOSIHUSI, BPEMEHH, CKOPOCTH.
CBs3b MEXKAY CAUMHHUIIAMHU U3MEPCHUA Ka}KI[Oﬁ BCJIIMYHHBI.

Pemrenne 3amady, CBsI3aHHBIX C OTHOLIEHHUEM, IPONOPLHOHAIBHO-
CTBIO BEJIMYMH, MPOLICHTAMH; PEIISHHE OCHOBHBIX 3aJa4d Ha ApoOu
1 MPOIICHTHI.

Onenka W TIPUKUAKA, OKpyIJICHHE  Ppe3yJIbTaTa.

CocraBnenue OYKBEHHBIX BBIPAKCHHH TI0 YCIIOBHIO

3a7a4H.

ITpencraBneHue nmaHHBIX C TOMOMIBIO TaOJMII W JWArpamMm.
Crosib- w4yaTble JUarpaMMbl: YTE€HHME U IIOcTpoeHue. YreHue
KPYTOBBIX JHa- TPaMM.

Hazasonasn 2ceomempus

Harnsgaeie npencraBieHns o purypax Ha IUIOCKOCTH: TOYKA,
npsiMasi, OTPE30K, JIyd, YTroJ, JIOMaHasi, MHOTOYIOJIbHUK,
YeTBhIPEX- YTOJIBHUK, TPEYTOJIBHUK, OKPYXKHOCTb, KPYT.

Bzaumboe PacCIIOJIOKCHHUEC IBYX MPAMBIX Ha IIJIOCKOCTH, ITapaji-
JIenbHbIE MpsMBIE, IEPIIEHAUKYISIpHbIE NpsiMble. M3Mepenue pac-
CTOSIHUN: MEXIy ABYMsI TOYKAaMH, OT TOYKHM JO0 OpsIMOi; HJIMHA
MapuipyTa Ha KBaJgpaTHOMN CETKeE.

WN3mepenne n nocTpoeHUe yrioB ¢ HOMOIIBIO TpaHcnopTupa. Bu-
bl TPEYTrOJBbHUKOB: OCTPOYIOJIbHBIM, NPSIMOYIOJIbHBIM, TyOYIOJlb-
HBIN;, paBHOOEIPCHHEBIN, PaBHOCTOPOHHHI. YeThIpEXYTONbHUK,
HOpUMEPBl 4YETBIPEXYTOJIBHUKOB. IIpsAMOyroisHuK, KBajgpaT: HC-
OJIB30BaHUE CBOMCTB CTOPOH, YTJIIOB, AuaroHaiei. Mzo0paxenue
reoMeTpUYECKUX (PUTYyp Ha HEITWMHOBAHHONW OyMmare ¢ MCITOJIb30BaHHU-
€M LMPKYJIsl, JIMHEHKH, YIroJbHUKA, TpaHcnoprTupa. IloctpoeHus Ha
KJIeTJYaTOl Oymare.

ITepumerp mHOTOYTONBHHUKA. [ToHSITHE MITOIIAa N (UTYPBI; AN~
HULBI HW3MEpCHHUs wiomaau. [IpubmmkEHHOS  U3MEpPCHHC
mroman  ¢GuUryp, B TOM YHCJIE Ha KBaJpPaTHOM CETKe.
IIpubmmkénHoe wW3Me- peHue JUIMHBI OKPY)KHOCTH, IUIOIAIN
Kpyra.

CI/IMMeTpI/ISII HOHCHTpaJlbHasA, OoC€Basd M 3€pKaJibHasi CUMMETPUHU.
ITocTpoenne cuMMETpHYHBIX (QUTYp.

Harmsinaele mnpencraBiieHHsT O IPOCTPAHCTBEHHBIX (UTrypax:
napajuiesienunesq, KyO0, mpusMma, mupaMuaa, KOHYC, IMJIUHAP, IIap
u cdepa. M3obpaxkenne npocTpancTBeHHBIX (uryp. [Ipumepsr pas-
BEPTOK MHOTI'OIPAaHHUKOB, IMJIMHApa U KoHyca. Co3naHue Mojenei
OpPOCTPAaHCTBEHHBIX (GuUryp (M3 Oymaru, IIPOBOJIOKH, IJTACTHIIMHA
u ap.).

TTorsTne o00BEMa; enmHUIIBI uU3MepeHUss o00béMma. OO0BEM
MPsIMO- YTOJILHOTO Tapajuiesernunesaa, Kyoa.



MJIAHUPYEMBIE MPEAMETHBIE PE3Y/IbTATbl OCBOEHMA PABOYEN
MPOrPAMMBI KYPCA (MO ro4AM OBYYEHMA)

OcBoenne yueOHOTO Kypca «MaremaTtnka» B 5—6 Kilaccax
OCHOB- HOH IIKOJBI JOJDKHO  oOecrneduBaTh  JOCTHIXKCHUE
CJIEYIOIINX TIPE/I- METHBIX OOPa30BaTEIIbHBIX PE3yJILTATOB!

5 kKnacc

Yucaa u ebruucaeHus

6 IToHuMaTh W OPaBUIBHO YIMOTPEONSATH TEPMUHBI, CBSA3aHHBIC C
HaTypaJbHBIMHA YHCJIAMH, OOBIKHOBEHHBIMU W NECATUYHBIMU
POOSIMH.

6 CpaBHHBATh M YNOPSAOOYNBATh HATypaJbHBIC UHCIA, CPAaBHUBATH
B TPOCTEHIIMX CIy4dasix OOBIKHOBEHHBIC JpPOOH, JIECATHYHBIC
Ipoou.

6 COOTHOCHUTBH TOYKY Ha KOOPJIMHATHOM (UMCIOBOM) NPSIMOM C COOT-
BETCTBYIOIIUM €W YHCIOM W H300pa)kaTh HaTypaJbHBIE dYHCIA
TOYKAaMH Ha KOOPJIMHATHOW (YHUCIOBOMN) MPSIMOIA.

6 BBITIOTHATE apudMeTHIESCKUE NSHCTBUS C HATYpaIbHBIMH YHCIIA-
MH, C OOBIKHOBEHHBIMH JPOOSIMH B MPOCTESHIIINX CITydasiX.

6 BBINOJIHATH OPOBEPKY, MPUKUJIKY pe3yJibTaTa BEIYUCICHUN.

6 OKpyIJsiTh HaTypajbHbIE YHCIA.

PeweHue mexkcmogwbix 3adau

6 Pemath TekcTOBBIE 3aMaYn apuUPMETHUESCKUM CITIOCOOOM H C TIO-
MOIIIBI0 OPTaHU30BAaHHOT'O KOHEYHOTO Iepedopa BCeX BO3MOYKHBIX
BapHUaHTOB.

6 Penrath 3agauu, coaeprkaniue 3aBUCUMOCTH, CBSI3bIBAIOIIINE Be-
JUYUHBI: CKOPOCTB, BPEMsI, PACCTOSIHHUE, IICHAa, KOJIHYCCTBO,
CTO- UMOCTb.

6 lcnonp30BaTh KpaTKUE 3allMCH, CXEMbI, TaOJIUIbl, 0003HAYCHHUS
pU pEIIeHUN 3a/1ad.

6 [Tospb30BaTHCSI OCHOBHBIMH €IMHUIIAMU U3MEPEHHUSI: [ICHbI, MaCChI;
paccTosiTHUsI, BPEMCHH, CKOPOCTH; BBIpAXXKaTh OJHU CHUHHIILI
BEJIM- YHUHBI Yepe3 ApPYyTrHe.

6 l3Bnekarh, aHaIM3UpPOBaTh, OLIEHMBATH HWH(MOPMAILMIO, IIPEI-
CTaBJICHHYIO B TaOJiMIle, Ha CTOJOYATOW AuarpaMme, WHTEpIIpe-
TUPOBATh MNPEIACTABIICHHBIC JAaHHBIC, WCIIOJB30BaTh JIaHHBIC IIPU
peuieHun 3aaad.

Hazasonasn 2ceomempus

6 Ilonp30BaThCSI FEOMETPUYECCKHUMU IIOHSATHUSIMU: TOYKA, MPSIMAs,
OTPE30K, JIyY, YIoj, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

6 [IpuBoaAUTH TIPUMEPHI OOBEKTOB OKPYIKAIOIIETO0 MHUPA, UMEIOIIUX
(opMy M3yUEHHBIX TE€OMETPUICCKUX (PHUTYP.



6 Vcronp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C yIJIaMH: BEpPIINHA
CTOPOHA; C MHOIOYTrOJbHUKAMH: YTOJI, BEpIIMHA, CTOPOHA, AUa-
TOHAJb; C OKPY>KHOCTBIO: PagnyC, JUAMETpP, LIEHTP.

6 M300pakaTe M3y4YEHHBIE I'€OMETpPHUYECKHE (UTyphl HA HEJIHMHO-
BaHHOHW W KJIeT4yaToW OyMare ¢ MOMONIBIO LIMPKYJSI M JIUHEHKU.

6 HaxoauTes NJIMHBI OTPE3KOB HEIIOCPEICTBEHHBIM HM3MEPEHUEM C
HOMOIIBIO JUHEWKH, CTPOUTH OTPE3KHU 3aJaHHOM JUTMHBI; CTPOUTH
OKpPY’KHOCTBH 3aJJaHHOTO paJInyca.

6 HMcnonp3oBaTh CBOMCTBA CTOPOH U YIJIOB IMPSIMOYTOJIBHUKA,
KBa- JpaTa I HUX HOOCTPOEHHUs, BBIUUCIECHUS IUIOIIAOu U
nepumMerpa.

6 BeraucasiTe mepuMeTp M IUIOHIAAb KBaJIpaTa, MPSIMOYTOJIbHHUKA,
¢uryp, cocTaBI€HHBIX U3 NPSIMOYTOJIBHHUKOB, B TOM duncie Gu-
ryp, n300pakEHHBIX Ha KJIeTYaTOl Oymare.

6 ITosp30BaThCsI OCHOBHBIMH METPUYECKHMH E€AWHHIIAMH H3MEpe-
HUS JUIMHBI, IUIOMIAAH; BBIpakaTh OJIHH C€IUHHUIIBI BEIUYHUHBI
qe- pe3 ApyTrHue.

6 Pacnio3zHaBaTh mapasuiesienuIie]l, Ky0, UCIIOJIb30BaTh TEPMHUHOJIIO-
TUIO: BEpHIIMHA, pedpo TpaHb, M3MEPCHHUs; HaXOJIUTh
U3MEpEeHUsI TTapajuiesenunena, Kyoa.

6 Bprancnare o0bpéM KyOa, mapajulesenuIiesia 10 3aJaHHBIM
U3Me- PCHHUSIM, I10JIb30BaThCsI €AUHUIIAMU U3MEPEHUsI 00ObEMa.
6 PemaTs HecJIOKHBIE 3a7]a4M Ha W3MEPEHHE I'€OMETPHYECKUX Be-

JIMYUH B OPAKTUYECKUX CUTyaIUsIX.

6 Knacc

Yucaa u ebruucaeHusn

6 3HAaTh WM MMOHUMAaTh TEPMHHBI, CBSI3aHHBIC C Pa3JIMIHBIMHA BUJIaMH
gucesl M CIoco0amMHM HMX 3aliCH, TMepexoauTh (eciau dTo
BO3MOJXHO) OT OJHOM (POPMBI 3alTUCH YHUCTa K JIPYTOH.

6 CpaBHI/IBaTB 1 ynopsaagoduBaThb LEIbIC YHCIIA, OOBIKHOBEHHBIE U
JIeCSITHYHBIE ApOOH, CPAaBHUBATH YHCJIA OJTHOTO M PAa3HBIX 3HAKOB.

6 BepmmonHATs, codeTas YCTHBIE W ITMCBMEHHBIC IIPUEMBI,
apudme- THYECKHE JASUCTBHS C HATYyPAIBHBIMHU W  ILEJIBIMHA
4uCIIaMH, OOBIK- HOBEHHBIMHU ¢ JECSITUYHBIMH JOpPOOSMHU,
MOJIOKUTEIILHBIMH U OT- PULIATSIIBHBIMA YHUCIAMHU.

6 BeIYucasITh 3HaUYCHUSI YMCIIOBBIX BBIPQYKCHHUN, BBIIOJIHSITH TPH-
KMJIKYy W OLEHKY pe3yJbTaTa BBIYHUCICHHUN; BBIITOIHSITH
npeobpa- 30BaHUsI YUCIOBBIX BBIPAKCHHUN Ha OCHOBE CBOWMCTB
apudmeTn- 4ecKkux JAerCTBUH.

6 COOTHOCHUTh TOYKY Ha KOOPAWHATHOM TIPSIMOIl C COOTBETCTBYIO-
MM € YUCJIOM M M300pakaTh Yucjia TOYKaMH Ha KOOPIAWHATHOM
IpsAMOM, HAXOIUTHh MOIYJIb YHCIIA.



6 COOTHOCHTH TOYKH B IIPSIMOYTOJIBHOM CHCTEME KOOPJHHAT C KO-
OopAWHATaMHU 3TOW TOYKH.

6 OKpyIrJsITh LIEJbIe YUCIa U JASCATUYHBIE APOOU, HAXOJUTH IPHU-
ONIUKEHUS YUCEIT.

Yucaoevle u 0YyxB8eHHbLE 8bIPAMNCEHUN
6 IlonnmaTe 1 ynorpeOJisiTb TEPMUHBI, CBSI3aHHBIC C 3aITMChIO CTe-
IICHH YHCJa, HAXOIUTh KBaJapaT M KyO YHCIa, BBIYHCIATH 3HA4e-
HUSI YMCIJIOBBIX BBIPXKCHUM, COJEpKAIUX CTEIICHU.
6 Ilonmp3oBaTbCcsl TNpU3HAKAMH JCJIIMMOCTH, PacKJIaJbIBaTh HaTy-
pajibHbIC YHCJIa Ha MPOCThIE MHOXKHUTEJIH.
6 ITosb3oBaThHCsT MacITadOM, COCTABIISITh ITPONOPILIMH U
OTHOUICHUS. 6 Vconp30BaTh OYKBBI JJII 0003HAYCHUS YUCEIT TIPH
3alMCcy MaTe- MaTHYECKUX BBIPAXKEHUH, COCTABIISITH OyKBEHHBIC
BBIpa)KeHUsI U GOPMyYJIbl, HAXOOUTH 3HAYCHHSI OyKBEHHBIX
BBIpa)KEHUH, OCY-
IIECTBJISISI HEOOXOIMMBIC TTOJICTAHOBKH M IIpe0oOpa3oBaHUsI.
6 HaxonuTh HEN3BECTHBII KOMIIOHEHT PaBEHCTBA.

PeweHue mexemossix 3adau

6 Pemate MHOromaroBble TEKCTOBBIE 3a74adW apU(PMETHUECKAM
CIIocoOoM.

6 Pemartp 3amauyn, cBsi3aHHBIE C OTHOIICHUEM, MPONOPLHOHAILHO-
CTBIO BEJIWYWH, IPOIIEHTaMH; pellaTh TPU OCHOBHBIC 3aJadydl Ha
JIpoOH U TIPOIICHTBHI.

6 PemaTe 3amgaudm, cozeprkamive 3aBHCHMOCTH, CBSI3BIBAIOIINE Be-
JIMYUHBI: CKOPOCTb, BpPEMsl, pacCTOSIHUE, 11€Ha, KOJIMYEeCTBO, CTO-
HMOCTbh; IPOU3BOAUTEIBHOCTh, BpeMsi, 00bEMa pabOThI, UCIIOIb-
3yst apudMeTHuecKkne JeHCTBUS, OIEHKY, NPHUKHJIKY; IOJIb30-
BaThCs €IMHUIIAMH U3MEPEHHUS] COOTBETCTBYIOIIUX BEIHWYHH.

6 CocTaBisITh OyKBEHHBIE BBIPAYKCHHS IO YCJIOBHUIO 3a7a4H.

6 V3Bnekath MH(pOpMAIINIO, MPE/ICTABICHHYIO B TaOJIMIIax, Ha JIH-
HEWHOMU, CTOJIOYATON MIIM KPYTrOBOW AUarpaMMax, HHTEPIIPETUPO-
BaTh MMpEACTaBJICHHBIC JaHHBIC; UCIIOJIB30BATh JJaHHBIC MIPHU pellie-
HUM 3a7ad4.

6 IlpencraBisiTh MHPOPMAIIUIO C TTOMOMIBIO TAOIWI, JIMHEHHOW H
CTONI0YaTON aUarpamm.

Hazasadnaa zeomempusn

6 IIpuBOoaUTH TIPUMEPBI OOBEKTOB OKPY’KAIOIIETO0 MHUPA, UMEIOIINX
(popMy M3yUEHHBIX T€OMETPUUECKHUX IUIOCKUX M MPOCTPAHCTBEH-
HBIX (UTYp, IIPUMEPHI PABHBIX U CUMMETPUYHBIX (PUryp.

6 M300paxkaTh C MOMOIIBIO LUPKYJISA, JUHEHKH, TpaHCHIOPTHpa Ha
HEJIMHOBAHHOW M KJIETUYATOW Oymare n3ydeHHBIE IUIOCKHE I'eoMe-
TpUdeckue (GUrypsl M KOH(OUrypaluuu, CUMMETPUYHBIC (PUTYDHI.



6 ITonp30BaTHCSI TEOMETPUIECKUMHU TTOHSTUSIMU: PABEHCTBO (UTYD,
CUMMETpPHUS; UCHOJIb30BAaTh TEPMUHOJIOTHUIO, CBA3aHHYIO C CUMMe-
TpHUEH: OCh CUMMETPHUH, IICHTP CUMMETPHH.

6 HaxoauTe BEeIWUYMHBI yIJIOB N3MEPEHUEM C ITOMOIIBIO TPAHCIIOP-
THUpaA, CTPOUTH YIJIbl 3aJaHHOIl BEJIMYMHBI, MOJb30BaThCI MNPU
peluieHny 3aaad rpajyCcHoOil Mepoil yIJjioB; pacrno3HaBaTh Ha Yep-
Te)KaxX OCTPbIM, NPsIMOH, Pa3BEPHYTHIN U TYIIOU YTIJIbI.

6 BpruuciasTh JUIMHY JOMAaHOM, NEPUMETP MHOIOYTOJIbHUKA, MOJb-
30BaThCsl €AMHUIIAMU U3MEPEHUs NJINHBI, BbIPAXKaTh OJHU €oU-
HUIbl U3MEPEHUSI JUIIUHBI YepPE3 JApPyTHE.

6 HaxonuTh, NCNIOIB3ysT YepTEKHBIE NHCTPYMEHTBI, PACCTOSTHHS:
MEX/JIy ABYMsI TOUKaMH, OT TOYKU A0 MPsIMOM, JUIMHY ITyTU Ha
KBAJIpaTHOM CETKE.

6 Beraucnsate JIOIAab duryp, COCTaBJICHHBIX u3
OpsIMOYTOJIbHU- KOB, HUCIIOJIB30BaTh pa3ouenue Ha
NPSIMOYTOJIBHUKH, Ha paBHbIE (Urypbl, AOCTpauBaHUE IO
OpsIMOYTOJIbHUKA; IOJI30BATHCSI OC- HOBHBIMH CJIMHHUIIAMH
U3MEpPEHHs IUIOLIAAM; BBIpaXkaTh OJHU €IUHHIIBI HU3MEPEHUs
nJIoIaay 4epes3 ApyTHre.

6 PacrioznaBaTh Ha MOJENSIX M M300pPKCHUSIX NMHUPaAMUIy, KOHYC,
OUJINHAP, HWCIIOJB30BAaTh TEPMHUHOJIOTHIO:  BEpIINHA, pedpo,
rpaHb, OCHOBaHUE, pa3BEPTKA.

6 M300pakaTh Ha KileT4aTod Oymare IpsIMOYTOJIBHBIN ITapajuie-
JICTIUTIE.

6 Beraucisite 00bEM NPSIMOYTOJIBHOTO ITapajuiesienunena, Kyoba,
MOJIb30BAThCsI OCHOBHBIMHM E€IWHHIIAMHU H3MEPEHHUsI OO0BEMA;
BbI- pa)XaTh OJTHU €IUHHUIBI U3MEepeHusI 00bEMa uepes apyrue.

6 PermraTte HEeCIOKHBIE 3a/1aUM HA HAXOXK/ICHHUE T€OMETPUUIECKNX Be-
JIMYUH B NPAKTUYECKUX CUTyaIlUsIX.



TEMATMYECKOE TMJIAHUPOBAHUE YHEBHOIO KYPCA (MO NOJAM OBYYEHWA)

5 knacc ( 204 y)

Ha3Banue

pa3aeia OcHOBHOE OcCHOBHBIE BHIBI IesATEIbHOCTH

(TeMbI) copepXaHUue 00yYaIouIuxcsi
Kypca (4Huciio

YacoB)
Harypanaba Jecsituunast cucreMa Yurars, 3aImHuChIBaATh, CpaBHHBAThb
bIe 9YHCJIa. caucie- HUS. Psan HaTypalbHbIe uncia; MpeajIaraTh U O0OCyXKaaTh
OeucTBHsI C HaTypaJIbHBIX YHCEII. CIIOCOOBI yropsI04MBaHUS YHCE.
HaTypaJlbH Hatypanbnslit psig. Hucio O. HN300paxkarhb KOOPJIMHATHYIO IpsAMYIO,
BbIMHA HaTypaanble quciia Ha orTMedaTb qHuclia TOYKaMH Ha KOOp,Z[PIHaTHOﬁ
YyHuCJIaMH KOOp- JAWUHATHOM  IIPSIMOM. npsiMOii, HAXOOAMUTH KOOPJIM- HATHl TOYKH.
(43 9) CpaBHenue, OKpYIJICHUE HccraemoBarb CBOMCTBA HaTypalbHOrO psja,

HaTypaJbHbIX YHCEJI.

Apudmerudeckue ACHUCTBUS C

HaTypaJIbHBIMU qucCJIaMHU.
Caoii- cTBa  HYJIA npu
CIIO)KEHHUHN W  yMHOXXEHUH,
CBOMCTBa €IMHUIIBI npu
YMHOXEHUH. Ilepemectu-
TEeIbHOE H  COYeTaTEeIbHOE

CBOH- CcTBa
YMHOKEHUS,
pacnpeneauTesIbHOEe CBONMCTBO
YMHO>KEHMU.

CJIIOKCHUA 148

Jlenutenn W KpaTHBIE dYHCIA,
pa3- JIO)K€eHMe dYHucja Ha
MHOKHTCIIH. Jenenune [
OCTaTKOM. IIpoctere u
cocraBHble uyucia. [IpusnHaku

gucen 0 u 1 mpu CIOKEHUH U YMHOKCHUH.
HUcnmonb30BaThb NnpaBHIo
HaTypaJbHbIX YH- CEJI.

BoInoHATh apudMeTHYECKHEe NEeHCTBHUSL C
HATypaJlbHbl- MM YHCJIaMH, BBIYHMCIIATH 3HAa4YCHUS
YHCIIOBBIX BBIpa)Ke- HUH CO CKOOKamMu M 6e3 CKOOOK.
3anmuceIBaTh [pOMW3BEACHHE B BHIE CTCICHH,
yuTaATh CTCIICHH, HCHIOJIbB30BaThb
TEePMHHOJIOT UI0 (ocHOBaHue, II0Ka3aTelb),
BBIYHC/IATHL 3HAYEHHUSsI CTCICHEH.
BBINOJIHATE IPHKHIOKY U OLEHKY 3HAYCHHI

OKPYTJICHHS

YHCJIOBBIX BBIPAKECHUM, npegjiararb "
IPUMEHSATH MNPHUEMBI mpo- BepPKH
BBIYHCICHHN.

Hcnoap30Barhb npu BBIYHMCJIEHHUSAX

NEPEMECTUTECIIBHOC U COUCTATCIIbHOC CBOMCTBA CJIOKCHHSI
nu YMHO>XKCHMUS, pac- npeacanTeIIbHOC CBOMCTBO
yMHOKeHus; (DOPMY/ITHPOBAaTh M NIPHMEHSITH




ne- quMocTu Ha 2, 5, 10, 3,
o.

Crenenb C  HaTypaJbHBIM
TOKa- 3aTEJIEM.

nmpaBHjIa npeoOpa3soBaHMUsI YHUCIOBBIX BbI- PaKEHHUH
Ha OCHOBE CBOWCTB apU(PMETHUYECKUX JICHCTBUU.




YucnoBbie BbIPAXKEHMUSI;
Topsi- 10K JICHCTBUMA.

Pemienne TeKCTOBBIX 3aaad
Ha Bce apUPMETHUYECKHES
NOCUCTBUS, Ha JBWKCHHUE U
MMOKYIKH

HUccraenpoBarb YHUCJIOBbIE 3aKOHOMEPHOCTH,
BBIIBHIaTh HW O0OOCHOBBIBATH TI'HIIOTE3BI,
dpopMmyIHpOBaTh 0000IEHHSI M BBIBOOBI 10
pe3yJipTaTaM HpPOBEAEHHOTO HUCCIIEIOBaHHUS.
®opMyIMPOBaTh OIIPEIEIeHUsI neiaurels U
KpaTHOoro, Ha3bIBaAThb [CIIUTEIIU U KpaTHbIC YMCJIA;
Ppaciio3HaBaThb IOPpOCTBIE MW COCTAaBHBIC 4YHCJIA;
dopMmyIupoBaTh u nmpuMe- HSTH
IPpHU3HAKH jgeiuMocty Ha 2, 3, 5, 9, 10;
OPUMEHSTH aJITOPHUTM Dpa3ioKEeHUs YUCiIa Ha
MpOCThIC MHOXHTCIIN, HaXO0IOHUTH OCTaTKu oT
JACJIICHUA M HCIIOJTHOC 4YaCTHOC.

PaCHO3HaBaTL HNCTHUHHBIC " JIOKHBIC
BBICKAa3bIBaHU o HaTypaJlbHbIX quciax,
IPHBOITHUTL IIPHMEPbI U KOHTP- IPUMEDHI,
CTPOMTH BBICKA3bIBAHUS U OTPHULAHHS BbI-
CKa3bIBaHUM O CBOMCTBAX HATypaJIbHBIX YHUCEI.
KoHcTpyHpoBaTh MaTeMaTHYeCKHe
l'lpeJ];JIO}KeHHS{ C IIO- MOIIBKO CBA30K «H», «HUIIH»,
«CCJIH..., TO...».

PemraThb  TekCTOBBIE  3ajJa4d  apuPMETHUECKUM
cnoco6oM, HMCHOJIB30BaTh 3aBUCHMOCTH
MEXIy BEIHYHHAMHU (CKO- POCTBH, BPEMs, PACCTOSHUC;

LIeHa, KOJIMYECTBO, CTOUMOCTbD u np.):
AHAJIU3UPOBATHL ¢ OCMBICJIMBAThb TCKCT
3a1a4u, nepedopMyIupoBaTh yCIIOBHE,
U3BJIeKaTh HEOOXOUMBbIC JIaHHBIE,

yCTaHaBHHBaTL 3aBUCHUMOCTHU Me)K,[[y BE€JIMYHUHA-
MU, CTpOI/ITB JIOTUYCCKYIO ICIIOYKY paccy){cneHI/Iﬁ.
MogenupoBaTh XO0j pelleHHUs  3ajJa4d = C
IIOMOILIBIO PU- CYHKa, CXEMBbI, Ta6J'II/ILU>I.
IIpUBOOHUTH, pa3oupars, OlleHUBATh
pa3jIMuHbIC peuie- HUsA, 3alluCu peH_IeHI/Iﬁ TCEKCTOBBIX
3a7a4.




KpurtH4ecKkHu OIleHUBaThL MOJTy4CHHBIN
pe3ynbTtar, OCY- III€eCTBJIATB CaMOKOHTPOJb,
MpoBepsis  OTBET Ha COOTBET- CTBUE  YCIIOBHIO,
HAXOOUTHh OIINOKH.

PerraTths 3agaun ¢ 1oMouiplo mnepebopa Bcex
BO3MOJKHBIX BAPHUAHTOB.

3HaAaKOMMUTHLCS C HCTOpUEeH pa3BHTHS
apupMeTHKHU




Ha3BaHue

pa3gena OcHOBHOe OCHOBHBIE BHBI IeATEIbHOCTH
(TeMBbI) coaepKaHHue 00y4YarouIuxcsi
Kypca (94ucio
JacoB)
HarnsimHasi Touka, mpsMasi, OTPE30K, Pacnmo3HaBaTh Ha gyeprexax, pHUCYHKaXx,
reo- ayd. Jlomanas. WM3mepenue OIIHUCHIBATH, UC- [O0Jb3ys TEPMHHOJIOTUIO, U
MeTpHsI. JJIMHBI OTPE3Ka, METPUUECKHUE ulodpaxkarthb [¢ TMOMOIIBIO 4epTEKHBIX
JIuHuM Ha €QUHHUIBl M3MEPEHUS JJIAHBI. UHCTPYMEHTOB: TOYKY, HPSIMYIO, OTPE30K, JIyd, Yroi,
IUIOCKOCTH OKpyYy>HOCTb U KPYT. JIOMaHYIO, OKPYKHOCTB.
(12 ) IMpaxTHYecKas paGota Pacno3HaBarh, NIPHUBOIUTH IpHUMepbI
«Iloctpo- emme y3opa u3 00OBEKTOB peajgb- HOTO MHpa, HMEIOMIHNX (bgpMy
OKPY>KHOCTE. H3y4YeHHBIX ¢uryp, OIle- HHUBATh ©HX JWHCHHBIC
pa3Mepsl.
Yrom.  IlpsiMoii,  OCTpBIi, HCmosab30BaTh JIMHEHKY U TPAHCIIOPTHUP Kak

Tynol M pa3BEPHYTHIN YyTIJIbI.
H3mepe- HUE yTIIioB.

ITpakTrueckas pab6ota

«ITocTpo- eHue yrio»

MHCTPYMEH- ThI ISl IOCTPOCHUS U U3MEPEHHUS:
H3MePsITh JUIMHY OT- Pe3Ka, BEJIMYUHY YyIJIa;
CTPOMUTH OTPE30K 3aJaHHON JUIUHBI, YIoJl, 3aJJaHHOU
BEJIMYMHBL;, OTKJIAABIBATD IIUPKYJIEM PaB- HbIE
OTpe3KHd, CTPOHTB OKPY>KHOCTh 3aJaHHOIO pajuyca.
HN300paxkarsb KOH(UIypaluyu reoMeTPUISCKUX
(uryp nu3 OTpEe3KOB, OKPYKHOCTEH, UX YHacTeld Ha
HEJIMHOBAHHOH M KjeTdyaTtod Oymare; IIpeajiararb,
OIIMCHhIBATH H 06CY}K- aaThb CIIOCOﬁLI,
AJITOPHTMBI IOCTPOCHUSI.

Pacnmo3HaBaTh ! H306pa}KaTb Ha
HEJINHOBAaHHOH U KJIET- 4aTOW OyMare MpsiMOii, OCTPBIH,
TynoM, pa3BEPHYTHIN yribl; CPABHHBATE YIJbL.
BBIYMCIIATH JIHHBI OTPE3KOB, JJOMaHBbIX.
IToHMMaTh U MCHOJIL30BaTh IIPpHU pellIeHHH
3ada1 3adaBH- CHMOCTH MCXKAy CIMHULIAMH
METPHUUYECKOI cHUCTEMBI Mep; 3HAKOMHMTBCSI C
HEMETPUYECKUMHU CHUCTEMaMu  Mep; BBbIpaXkaTh




JUTAHY B Ppa3IMYIHBIX eIMHHIIAX H3MEpeHHsI.
HccaenoBars ¢urypsl 1 KOHQUTYPALNH, HCIIOIB3Y S
1 pPOBBIE PECYpPCHI




OOBIKHOBEH
HBIE IPOoH
(48 u)

Jpo6s. IIpaBuibHbBIC U HeOpa-
BWIbHBIE npoOu. OcHOBHOE
CBOIi- cTBO ApoOu. CpaBHEHHE
npooeit.

CroxeHue U BBIUMTAHUE
OOBIK- HOBEHHBIX  JpOOecii.

CMmenranHast poos.
YMHOKEHUE 171 JieJIeHUe
OOBIKHOBEHHBIX apo0Oeii;

B3auM- HO-OOpaTHBIE ApOOH.

PeureHue TEKCTOBBIX —3ajad,
co- JeprKallx npobu.
OcCHOBHBIC 3a- a4y Ha APOOH.

IIpumenenne OyKB TS
3anucu MaTEeMaTHYECKUX
BbIPAXKEHUHN U MPEIT0KEHUN

MopgenupoBaTrhb B rpaguyeckoi, NpeaMeTHOMH
dopme, ¢ TOMOIIBIO KOMIIBIOTEpPA MOHSTHS U
CBOWCTBa, CBsI3aH- HbIC C OOBIKHOBCHHOM JPOOBIO.
Yurtark M 3aluchbIiBaTbh, CpaBHUBaATh
OOBIKHOBEHHBIE npo0u, npegjiararb,
00OCHOBBIBATh H O00CYXKJaTh CIOCO- OBbI
YIOPSIAOYUBAHUS IPOOCH.

HMU300pazkaTh 0OOBIKHOBEHHBIE JIPOOM TOYKAMH Ha
KOOp- JTMHATHOM NPSAMOM;; HUCIIOJIB30BaTh
KOOPAWHATHYIO IIPsi- MO JUIsl CpPaBHEHHSI 1poOeii.
DPopMyIHPOBATh, 3allUCHIBATh C NOMOIILIO
OYKB OCHOB- HOE CBOMCTBO OOBIKHOBEHHOH HpoOwu;
HCIIOJIBL30BaTh OC- HOBHOE CBOWCTBO JpoOH st
COKpaIeHust ApoOel U Ipu- BeAeHUs IpoOH K HOBOMY
3HAMEHATEITIO.

IIpencraBiIATH CMCIIaHHYIO ApoOb B BHJC
HEIIpaBUJIb- HOU M BBIZICJIATHE LEJIYHO HacThb 4HCJIa U3
HEIIPaBIJILHON J1po0u.

BeinoaHATh apudMeTHUYEeCKHE NEeHCTBHSI C
OOBIKHOBEH- HBIMU npoOsmu; IPUMEeHATH
CBOMCTBa aprudmeTHnIecKux neicTBui JUIst
panMOHAIM3ANH BBIYUCICHUH.

BBINOIHATH IPUKHUIKY M OLEHKY pe3yiabrara
BBIYHCIIC- HUI, IIpeajlaraTb ¥ IIPHMEHATH
TMPUEMBI IPOBEPKH BbI- YHCIICHUIA.

IIpoBOOUTHL HMCCII€OOBAHHUS CBOHCTB JApobeii,
OomnuMpasich Ha YHUCJIOBBIC SKCIIEPUMEHTHI (B TOM YHCIIE C
THOMOIIBIO KOMIIBIOTEPA).

Pacnno3HaBartrhb WCTHUHHBIC 31 JIO>KHBIE
BBICKA3bIBAaHUS O Apo0sX, MPHBOOHUTH IMIPHUMeEpPhI
U KOHTPIpHUMEpH, CTPO- UTh BBICKa3bIBaHHS
M OTPHIIaHUSI BEICKA3bIBAHUH.

PelraTrhb TeKCTOBBIC 3a1a4H, COICpIKAIINe APOCHBIS




JJaH- HbIC, U 3aJa4yd Ha HaXO0XXJICHHUEC YaCTH IICJI0T0 U
LEJIOTO IO €ro 4acTH; BBIAABJIATDH HX CXOOCTBaA H
PA3ITHIHUSA.




Ha3BaHue

pa3nea OcHOBHOE OCHOBHBbIE BHOBI HesITE€ILHOCTH
(TeMBbI) cogepXaHue 00y4YarouIuxcsi
Kypca (94ucio
JacoB)
MogenupoBaTh XO0j pelIeHHUs  3ajJa4d ¢
MOMOIIIBIO PU- CYHKA, CXEMBbI, TaOJIUIIBI.
IIpuBOOHUTS, pa3oupars, OoIl€eHUBATh
pa3iUYHbIE pEIlle- HHs, 3allMCUA PEIIEHUH TEKCTOBBIX
3aja4.
Kpurugecku olleHHuBaTh [TOJTy YCHHBIH
pe3ysbTaT, OCy- LIECTBJISITH CAMOKOHTPOJIb, IPOBEPSIs
OTBET Ha COOTBET- CTBHE YCJIOBHIO, HAXOOUTh
OIITHOKH.
3HAKOMHUTLCS C HCTOpHEeH pa3BHUTHS
apudMETHKHU
Harnssimaasi MHOTOYTOJIbHUKA. UeThIPEX- OnuceiBarb, HCHOJIbB3ysI TEPMHHOJJIOTHUIO,
reoMeTpHsi. YTOJIbHUK, IIPSMOYTOJIBHUK, u3o00paxkaTrhb c [MOMOILBIO 4ePTEKHBIX
MHuoOroyroiab KBajpar. HHCTPYMEHTOB M OT PYKH, MOJIe- JIUpOBaTh U3 Oymaru
HHUKH (10 9) TpakTHYecKas paGora MHOTOYTOJILHUKH.
«TToctpo- cHe IIpuBOOMTHL IIPHUMEPBI O00BEKTOB PEAIBHOIO
NPSMOYTONBHHKA C  3a/aH- Mupa, uMe- Mmux ¢GOopMy MHOTIOYIOJIBHHUKA,
- CTOpOHAME Ha NPSMOYTOJIbHUKA, — KBA-  JIpaTa,  TPCYrOIbHUKA,
HEJTMHO- BAHHON GyMare». OolleHUuBaTh ux JIMHEHHBIE pa3mepsl.
BBIYHCIATH: MEpUMETP TpEeyroJjbHHUKA,
TpeyroabHuK. NpsIMOYTOJIbHU- Ka, MHOTOYIOJIbHHKA; IUIoINadb
I[romams - HepumMeTp MPsSIMOYTOJIbHUKA, KBa- Jpara.
psiMO- YToJbHUKA . HMU300pazkKaTh oCTpOYTOJLHBIE, TPIMOYTOJIBHBIE U
MHOTOYTOJIBHUKOB, TYHO- YTOJbHBIE TPEYTOJIbHUKH.
COCTABICHHBIX "3 CTpPOMTE Ha HEIMHOBAHHON M KiIeT4aTol Oymare
IPSIMOYTOJTb- HUKOB, KBa- JPaT U NPSMOYIOJLHUK C 3aJaHHBIMH JUIMHAMU
e IMHHIIBI H3MepeHHs CTOpOH. HUcciaemgoBaTthb CBOHMCTBa

MPSAMOYTONIPHUKA, KBajJpaTa IIy- TEM DSKCIEPHUMEHTA,




riomaau. Ilepumerp mMHOrO-
yrojJbHHKa

HaOIIOAEHUS,
CpaBHUBATH
YrOJILHUKA.

U3MEPECHUsI, MOACIIN-

CBOMCTBA

KBagpara

Hu

poBaHus;
psiIMO-




KouCcTpyHpoBaTth MaTeMaTH4YeCKHe
MPenjIOzKEeHHUsI C II0- MOIIBIO CBSI30K «HEKOTOPBI»,
«rmoboi». Pacmo3HaBaTh HCTUHHBICE M JIOXKHBIS
BBICKA3bIBAaHUSI O MHOTOYT'OJIbHH- KaX, IPUBOOUTH
IPHMeEPBbI 1 KOHTPIPUMEPEL.
HCCHeI[OBaTL 3aBHCHMOCTBH
KBajipaTa OT JUIH- HBI €r0 CTOPOHBI.
Hcmoib30BaTh CBOMCTBA KBajJpaTHON CeTKH

IUIOIIA TN

JULS IIOCTPO- eHUs dburyp; pa3ouBars
OpsIMOYTOJIBHUK ~ Ha  KBaJpaTbl, TPEYTrOJIbHUKU;
COCTaBJIATH dburypsr us3 KBaJpaToOB u

MpSMOYTOJILHUKOB M HAaXOJUTh WX  IUIOLIAb,
pasbuBaTh GUIYypbl HA IPSIMOYTOJBLHUKH M KBAJPAThI
U HAaXOAUTh UX ILIOLIA/b.

BbIpazkaTh BeluuMHY I[UIOMIAJM B  PasjIMuHbIX
€IMHUIIAX M3MEPEHUs METPUYECKOH CHCTEMBbI Mep,
IIOHUMAaTh u uc- IOJIHL30BaTh
3aBHCHMOCTH MEX/ly METPUYECKHMH €/1d- HUI[AMH
U3MepeHHsl TUTOIIA/IH.

3HAKOMHTHECsI C MPHMEpPaMH NMPHMEHEeHHUsI
IIOWAJM W TIEPUMETPA B MPAKTHUYECKUX CHUTYallUsX.
Pelrrratrhb 3aJa- YM W3 pealbHOW JKHU3HH,
npemgjiaratrb H Oﬁcy}KnaTL pa3- JITHYHbIEe
CIIOCOOBI pelieHus 331a4

HecATUYHBI
e Ipoou
(38 u)

JlecsitnaHast 3anmuck  IpoOeid.
CpaBHeHue JCCSITUYIHBIX
apooeit.

JleicTBUsT € AECATUYHBIMU
apo- OsiMU. OxkpyriieHue
JNECSATUYHBIX APOOCH.
Penrenue TexkcTOBBIX 3amad,
co- JIePIKAIIUX pobu.

IIpeacTaBasATh JCCATHYHYIO Jpo0b B  BHIE
OOBIKHOBEH- HOI, YHTATh H 3alHUChIBATh,
CpaBHHBATh JcciTU4YHbIE apobH, HMpemjiararb,
000CHOBBIBATh H OOCYXKIOaTh CIIOCO- ObI
YIOPSAOYUBAHUS JECSITUYHBIX APOOCH.
HMU300pazkaTh accATUYHBIE APOOM TOYKAMHM Ha
KOOpAU- HATHOH OpPsSIMOIi.

BBISIB/ISITh CXOOCTBA MU PA3TIHYHUS NPaBUI
apupmMeTHde- CKHX JEHCTBHIl C HaTypallbHBIMHU




OCHOBHBIE 3a- 1a4M HA ApO6H YHUCIIaMU U JIECSITUY- HBIMH IpOOSIMH, OOBSICHITH HX.




Ha3Banue
pa3gea
(TeMsbI)
Kypca (94ucio
JacoB)

OcHOBHOE
copepkaHue

OCHOBHBIE BHIBI JesiTeILHOCTH
00y4YarouIuxcsi

BBINIOJIHATH apudmeTnyeckue neiicTBus c

JCCSITUYHBI- MU Ipo0sMU; BBIINOJIHATH
NPUKHUIKY H OII€HKY pe3yJlb- TaTa BbIYUCICHUN.
IIpuMeHATH CBOHICTBAa apupMETHIECKHX
JIEHCTBUH JUIsl pallMOHAJIN3ALIUN BBIYUCIICHU .
IIpuMeHATH IIpaBUIIO OKPYIJIEHHUST
JIECATUYHBIX JpoOeii. IIpoBOoOuUTHL

HCCJIEJOBAHUSI CBOWCTB JCCATHYHBIX JpO- OCH,
OIUPAsiCh HAa YHUCIOBBIC JIKCICPUMEHTHI (B TOM YHCIE

c TMOMOIIBIO KOMITBIOTEPA), BBIOBHUIaTh
THIIOTe3bI U IIPUBOJIUTE UX 0OOCHOBAHHS.
PaCl’IOBHaBaTL HNCTHUHHBIC nu JIOKHBIC

BBICKa3bIBaHUsI O Apo0sx, IPUBOJHUTH NIPHUMeEPbI
U KOHTPIIPUMEPHI, CTPO- UTHh BbICKa3bIBaHMUSI
U OTpULlaHUs BBICKA3bIBAHHH.

PeniarTrsb TekcTOBBIE 3aa4u, coacpiKamue IIpO6HI>Ie
OaH- HBIC, 1 HAa HAXO0XXJICHHE YAaCTH IEJIOr0 M IEJIOro
Mo ero 4actu; BBISIBJISITh HMX CXOICTBa H

pa3jIHuYHs.
MogenupoBaTh XO0J pelicHHUs  3ajJa4d ¢
TIOMOIIBIO pu- CyHKa, CXEMBI, TaOIHIIBI.

IIpuBOOUTHL, pa30upaTrh, OIle- HHUBATh
pas3jIM4YHbIC PCUICHUS, 3alllCH pe]J_IeHI/Iﬁ TCKCTO- BBIX
3amad.

OnepupoBaTh pOOHBIMH YHCIAMH B peEalbHBIX
JKU3HEH- HBIX CUTYyallUsaX.

Kpuruuecku OoIleHUuBaTh IOy YCHHBIH
PE3YIbTAT, OCY- HICCTBJIATH CAMOKOHTPOJIb, ITPOBEPSA




OTBET Ha COOTBCT- CTBHC YCJI0OBHUIO, HaXoauTb
OIITUOKH.

3HaAKOMHTBHCSI C HCcTOpHUEeH pasBUTHS
apupMETHUKHU




HarnssgHast MHoOrorpaHHUKH. Pacnmo3HaBaTh Ha 4YepTexkax, PUCYHKax, B

reoMeTpHsi. M3o6pakenue OKPYyKalo- meM MHpe NPsIMOYTOJIbHBIN

Tenawn MHOT'OT'PaHHUKOB. Monpenu mapajuieenume]l, Kyo, MHOTOrpaHHUKH, OITHCHIBATh,

burypsi B [IPO- CTPAHCTBEHHBIX TEJL. HCIIOJIb3ysd TEPMHHOJIO- THMIO, OIIeHUBaTh

IIpoCTPaHC TIpSIMOY T OTBHBI Jl1_II/1HeI71HLIe pa3mepsl.

TBe (9 9) napamtenenu-  menm,  Kyo. PHBOOHUTEL MIPHMEPbI OOBEKTOB pPEaIbHOTO
Paseéprkm  KkyGa W ma- Mupa, HUMe-  omux  (popmy MH%FOFpaHHI/IKa,
pasulenenunesna. IIPpsAIMOYTOJIBHOI'O napali- neﬂennnega, KyOa.

HNU300pazkKaTh Ky6 Ha KJIeTUaTol Oymare.
INpakTnyeckas pabora «Pasz- HcciaemoBaTh CBOMCTBA Ky6a, MPAMOYTOIbHOIO
BEPTKA KyOa». napai- JieJICNHUIIela, MHOIOIPAaHHUKOB, MCHOJIb3Ys
O6BEM Ky6a, MOJIEJIN. .
HPSIMOYTOTBHOTO Pacno3HaBaTh H H300pazKaTh pa3sBépPTKH KyOa
Mapaieenumnena u mapan- Jenenunenaa. MoaeaupoBaThb Kky0 u
Hnapajjiesjenuiea us3 6yMar1/1 n 1Ipovyux MaTcepualios,
00BSICHSITH CIIOCOO MO- IeTMPOBAHMA.
HaxoguThk wn3Mepenns, BBIYHCIATH IUIOMAIb
IMOBEPXHO- CTH; O00BEM Kyba, TPSIMOYTrOJILHOIO
napauresennieaa; HCCjIegoBaTb 3aBUCHMOCTD
006béma Kyba OT JUIMHBEI ero pebpa, BBIOBHIaTh H
00O0CHOBBIBAThH I HIIOTE3Y.
HaOnonaths U NIPOBOOUTH aHAJIOTHH MEXIy
MOHATUAMU IUIOIIAAN U 00bEMa, IepuMeTpa U IO U
IIOBEPXHOCTH. PaCHOSHaBaTL HNCTUHHBIC H
JIOKHBIC BbICKa3bIBaHHU A o MHOTOI'paHHUKAaX,
IPUBOOUTHL MNPHUMEPBI ¢ KOHTPIPHME- PBI,
CTPOUTH BbICKAa3bIBAHUSI U  OTPUIAHUSA
BbICKa3bIBa- HUM.
PemiaTh 3aJa9YM 13 pealbHON JKU3HH

IToBTOpPE IToBTOpEeHue OCHOBHBIX BBIUYHMCISAATH 3HAUYCHUS BBIPAKCHHHM, COJICPKAIIUX

HHEe " HOHSTUU U METOAO0B Kypca 5 HaTy- paJIbHbIC 4YHCJIA, OOBIKHOBEHHBIE U ACCATHUYHBIC

0000111eH Kj1acca, 0000- 1ieHHe 3HaHUI JpoOu, BBITIOJHATE MPeoOpa3oBaHUsl YHUCEIl.

ue (10 u) BnIOuparTh CIIOCO00 CpaBHEHUs qucel,

BLIYHUCIIEHU, IPUMEHSATH CBOMCTBa




apuPpMETHICCKAX
BBIYHCJIICHUM.

neucTBUU  UIA

pannoHaiIvM3alu




Ha3BaHue

pa3mera OcHOBHOE OcCHOBHBIE BHUIBI IesATE€IHbHOCTH
(TeMBbI) coaepKaHHue 00y4YarouIuxcsi
Kypca (94ucio
JaCcoB)
OcCyuniecTB/ISATH CAMOKOHTPOJIb BbINOJIHAEMBIX
JIEUCTBUI U CaMOIIPOBEPKY pe3yJjbTaTa BbIUYUCICHUH.
Pelrathb 3aJaYM u3 peanbHOM JKM3HU,
NIPUMEHSTHh MaTe- MaTUuYeCKHe 3HaHHUs
JJIsL peHICHUs 3a/1a4d U3 JPpyTrux y‘{e6HI>IX npeamMEeToB.
Pemmath 3aJdayd pPa3HBIMH CIIOCODAMH,
CpaBHHUBATh CIIOCOOBI pemenus 3a1a4H,
BBIOMPATH PAallHOHAIbBHBIH CIIOCO0
6 knacc ( 170 4)
Ha3BaHue
pa3mera OcHOBHOE OCHOBHBIE BHIBI IeSAT€IHLHOCTH
(TeMBbI) coaepzKaHue 00yYaIOIIHUXCsT
Kypca (94ucio
JacoB)
Hartypanba Apudmerndeckue IEUCTBUS C BoInoHATh apudMeTHYECKHE NEeHCTBHUS C
bIe YuCjla MHOTI'O3HAYHbIMHU MHOT'O3Ha4- HBIMHA HaTypaJlbHbIMU qHuCJIaMH,
(30 ) HaTypajJlbHbl- MH 4YHCJIAMH. HaAXOOHUTh 3HAYEHHSI 4YUCIOBbIX BBIPAXKEHUH CO
YucnoBele  Bblpa-  KCHWU, CcKoOKamMu U 6e3 CKOOOK; BbI- YHMC/ISAITH 3SHAYEHHU ST
HOpsiIOK JeUCTBUH, Hc- BBIDKCHUMN, COJIEPKAIUX CTeleHH. DBBINIOJIHATH
NOJIL30BAaHUE CKOOOK. NPHKHOKY H OII€HKY 3HAaueHHMH YHCIIOBBIX

Oxkpyriie- HHE HaATypalbHBIX
YHCEIl.

JlenuTenu U KpaTHBIC YHCIA;
HauOONbIINIA o0LMi
NENUTENL W HAaWMEHbIIEE

BHIpaXKEHHH, HMPHUMEHSITH NPHEMBI IIPOBEPKH
pesynsrata. UCIOJIB30BaTh IPH BHIYHCIIEHUSIX
NEPEMECTUTECIIBHOC U COUCTATCIIbHOC CBOMCTBA CJIOKCHHSI
u YMHO>XKECHUS, pac- npeacaInTCIIbHOC CBOMCTBO
YMHOXKCHUST OTHOCHTCIIBHO CJIOKCHMUA, CBOMCTBa




obl1iee KpaTHOe. | apupMETUUCCKUX JICHCTBUH.




Pasznosxenue quciia Ha
IIPpOCThIC MHOXHTCIIN.
JlenmumocTb CYMMBI u

IIPOU3BCACHU. Z[eﬂeHI/Ie C
OC- TaTKOM.

Penrenne TeKCTOBBIX 3aaa4

HcciaemgoBaTrh YUCIJIOBBIE 3aKOHOMEPHOCTH,
MPOBOJUTH YHCIIOBBIC SKCIICPUMEHTHI, BBIIBHUI'ATh U
000CHOBBIBATh TNMOTE3bI.
PopMyIHpOBaATH ONPENEIEHUsI [eIuTeias U
KpaTHOTo, HauOOJBIIEro  OOIIero  JeiuTens |
HAWMMEHBIIIETO  OOIIEero KpaTHOro, IPOCTOTO H
COCTaBHOI'O YHCEII, HUCIOJIb30BAaTh 3TH ITOHSATHUS IPHU
peuieHun 3a1ay.

IIpuMeHATH AJITOPUTMBbI BBIYHCIICHUS
HAuOOJIBIIIETO OOIIEr0 JIEJUTEIsI W HAUMEHBIIETO
00II[ero KpaTHOTrO JBYX YHCEJI, aJITOPUTM Pa3IOKCHUS
qHciia Ha TPOCTBIC MHOYKHUTECIIH.

HccaemgoBaTh yciioBus AeIMMOCTY Ha 4 u 6.
HUccnenoBarth, 00CykKaaTh, GopMmyIupoBaTh
M 000CHO- BBIBATh BBIBOI 0 YETHOCTH CyMMBI,
MPOU3BEICHUS: IBYX YETHBIX YHUCEI, JBYX HEYETHBIX
qycjie, YETHOrO W HEYET- HOTO YHCEI.
HcciaemoBaTh CBOMCTBA JCIHMOCTH CYMMEI U
MPOU3BE- JICHUS YUCEIT.

IIpuBOOUTE, IPHMEPBI uucel C 3aJaHHBIMU
CBOMCTBaMH, pacmno3HaBaThb BepHLIe u
HEeBEPHBIE YTBCPXKICHUS O CBOHCTBAaxX YHCEIL,
oIpoBeprarTrb HEBEPHbIC YTBEPKIACHHUS C MOMOIIBIO
KOHTPIIPUMEPOB.

KoHcTpyupoBaTh MaTeMaTU4YeCKHUe
MPEeajIOZKEeHHsI C 110- MOIIBIO CBA30K I, «UIN»,
«EeCJH..., TO...».

PenraTh TeKCTOBLIE 3a0a4M, BKIIFOYAIOIAE MOHSTUS
ne- JIUMOCTH, apu(dMeTHIEeCKUM criocodom,
HCIOJIb30BaTh MEPeOOp BCEX BO3ZMOYKHBIX BapHUAHTOB.
MogenupoBaTh X0j pelicHHUs  3aJa4d  C
HOMOIIBIO PU- CYHKa, CXEMBI, TaOJIHIIBI.
IIpuBOOUTS, pa3oupars, oleHuBaTh
pa3JuYHbIC pEIIe- HHsl, 3alMCH PCIICHUN TEKCTOBBIX




3aaa4.




Ha3BaHue

pa3ageiia OcHOBHOE OcHOBHBIE BHOBI JesiTe/IbHOCTH
(TeMBbI) cogepXaHue 00y4YarouIuxcsi
Kypca (94ucio
JacoB)
KpuTHYecKHu olleHuBATh [OJyYEeHHBIH
pe3ynbpTaT, Haxo- MOUTh OIIMOKH, OCYIIECTBIATH
CaMOKOHTpPOJb, MPOBEPsIsI OTBET HA COOTBETCTBUE
YCIIOBHUIO
Harnsg ITepnenaukynspHbIe Pacrmo3HaBaTh Ha 4Yeprekax, PUCYHKax Ciydau
Has MpsIMbIC. [TapasuienbHBIC B3aHM- HOT'O PACIIOJIOKEHHUS ABYX HPSMBIX.
reoMeTp psiMble. H300paxkars C IIOMOIIBI0 YepPTEKHBIX
HsI. PaccTosiHHE MEKIy BYMs HHCTPYMEHTOB Ha HEJIMHOBAaHHOW M KJIETYaTOI
IIpsimbI TOY- KaMH, OT TOUKH IO Oymare JBe IIepeceKaroly- ecs MpsiMble, JBe
e Ha NpAMOl, WH- HA TyTH Ha NapajvieNbHbe  MPAMbIC,  CTPOUTH  HpPs-  MYIO,
IIJIOCKOC KBAJIPATHOM CeTKe. NEePIEHINKYISIPHYIO JaHHOH.
TH (7 49) IIpuBOOMTHL NIPHUMEPHI NapAUICIBHOCTH U
IMpumepsr IpsAMBIX B MEPIEHNKY- JIIPHOCTH NPSIMbIX B IIPOCTPAHCTBE.
OpocTpaH- CTBC Pacno3HaBaTth B MHOI'OYTOJIBHUKaX
MEepIeHANKYJSIPHBIE W IapajuielIbHbBIE  CTOPOHBL.
HNU300pazxkars MHOT'OYTOJIb- HUKH c
napayuieIbHBIMUA, NEPHEHAUKYISAPHBIMHU  CTOPO-
HaMH.
HaxoOHuTh pacCTOsHHE MEXIY IBYMsI TOUYKaMU, OT
TOY- KHA A0 HPsSAMOW, JUIMHY HOYTH Ha KBaJIpaTHOM
CETKE, B TOM YHCJIE MCIOJb3Ysl IM(PPOBBIE PECYPCHI
Op OOGBIKHOBEHHAsI npoos, CpaBHHUBAaThL H YHOOPSAZOYHBATHL Jipodw,
00 OCHOBHOE CBOWCTBO 1po0wu, BbIOMPATH CIIO- COD cpaBHeHUs apoOeii.
" COKpallleHue Ipo6eit. IIpencraBIsATH JjccATHYHBIC JApOoOM B BHJIC
(32 CpaBHeHHe u ynopsizio- OOBIKHOBEH- HBIX ApOOeil U OOBIKHOBEHHBIC B BHJC
) quBaHHUE ApPOOeii. JIECATUYHBIX, HC- ImOoJIL30BaTh

JHecsTuunbie apoou u

IKBHBAJIEHTHbBIE€ IIpeacCcTaBJIEHHUSA ,I[pOGHLIX




METpHYE- CKasi CUCTEMa Mep. HUCECII IPpU UX CPpaBHCHUU, INPHU BBIYUCIICHUAX.




Apudmernueckue IeUCTBHS C
OOBIKHOBECHHBIMU u
JIECSITUYHBI- MU JIPOOSIMH.

OTHOllIEHHE. Jenenue B
JTAHHOM OTHOILICHUH.
Macmrab, mporop- mus.

ITonsitue npouenrta. Berunciie-
HUE MPOLICHTa OT BEJIIMYUHBI U
BEJIMUMUHBI 110 €€ MPOLEHTY.

Pemenne TEKCTOBBIX 3ajad,
CO- Jnepkammx Japoom u
TMIPOLCHTHI.

IIpakTHueckast pabora
«OTHO- IeHue JUTHHBI
OKPY’KHOCTH K €€ THamMeTpy»

HUcmonb30Barb JECSITHIHBIC apobu npu
MpeoOpa3oBaHUM BEJIIMYUH B METPHUYECKOH CHCTEeMe
Mep.

BeinonHATh apudMeTHYeCKHE OEeHCTBHSI C
OOBIKHOBEH- HBIMU U JICCSITHYHBIMU JIPOOSMU.
BBIUYHMCISATH 3HAYCHUS BBIPAXKCHUM, COJICPIKAIINX
OOBIK- HOBEHHBIC U JECSITHYHBIC NPOOU, BBIITOJHSTH
npeobpa- 30BaHMsA apobeii, BHIOHPATh CIIOCOO,
IPUMEHSITH CBOM- CTBaA apudMeTHYeCKHUX
JEUCTBUH JUISI pallMOHAIIN3AIIUM BBIYMCIICHUM.
CoCTaBJ/IATH OTHOLICHUS U MPONOPINH, HAXOOHUTH
OTHOIIIe- HUE BEJIUYHH, JACIUTh BEJINYUHY B JTAHHOM
otHoureHn. HaxomguTh 9KCHEePHMEHTAILHBIM
IIYTEM OTHOILIEHHUE JJTUHBI OKPY>KHOCTH K €&
HaMeTpy.

HNHTepnpeTHupoBaTh Macmtad Kak OTHOLICHHE
BEJIMYMH, HAXOJHUTBL MaclTad IUlaHa, KapThl H
BBIYHCIISITE PACCTO- SIHUSI, UCIIOJIB3YsI MaciTad.
OOBSICHATDH, 4YTO TaKOE IPOLEHT, YIOTPEOISITh
06GOpOTHI peUr CO CIOBOM «IpOleHT». BhIpaxKaTh
MPOIEHTHI B JApoOsSX W ApoOM B  IIPOICHTAX,
OTHONICHHUE JBYX BEJIMYMH B IIPOIIEHTAX.
BBIYMCIATH NPOLEHT OT HYHCiIa W YUCIO IO €ro
npouenty. OKPYIJIATB JIpoGH W MPOLCHTHI,
HaXOJUTh MPHUOIIIDKe- HUSI 9HCEeIl.

Pemrats 3aJadYM Ha  4YacTH, IPOICHTEHI,
OpOMOPLHUH, Ha HAXO0XJIEHHE ApoOu (ImpomeHTa) OT
BCJIMYMHBI U BEIWYH- HBI mo €€ apoOu (IpOLECHTY),
apobu (IpoleHTa), KOTO- PbIH COCTaBIISIET OJHA
Benuuuba ot apyroi. IIpUBOOUTH, pa30Uupars,
OIl€eHMBAaTh  pa3JIM4yHbIC  PCLICHUsS,  3alliCH
peuleHuii TEKCTOBBIX 3ajiady.

U3Biaexarb UWHOOPMAIMIO wu3 TabIUl U
JarpaMM, WH- TepHpPETHPOBaTh TaOJHWYHBIC JaHHBIC,




onpeaciAiTb Hau- OoJIbIlICEe H HanMMCHBIIICC Hn3
IPpEACTAaBJICHHbLIX JaHHbIX




Ha3BaHue

pa3gena OcHOBHOE OCHOBHBIE BHOBI JesIT€JIBHOCTH
(TeMBbI) coaepzKaHue 00y4YarouIuxcsi
Kypca (94ucio
JacoB)
Harnsg OceBasi CUMMeETpHUS. Pacrmo3HaBaTh Ha 4YepTeKax MU H300paKCHHSIX,
Has LleHTpasb- HasE CHMMETPHSI. Hu300pa- 2KaTh 0T pykd, CTPOMUTH C [IOMOIIBIO
reomer TMocTpoere HHCTPYMEHTOB ¢u- rypy (OTpE30K, JOMaHYIo,
pus. TPEYrOJIbHHUK, IPSIMOYIOJIb- HHK, OKPY>KHOCTB),
CuMmmeTt CUMMETPUYHYIO JIaHHOM OTHOCH- TEJBHO IIPSIMOMH,
pusi (6 CUMMETPUYHBIX QUryp. TOUKH.
) ITpakTHueckas pabora HaxoguThs IpUMePbI CHMMETPUH B OKPYIKAIOIIEM
«OceBas CUMMETPUSD. MHpe. MOI[eHHpOBaTB U3 6ymaru JIB€ (1)I/Il“ypbl,
CHMMETPHYHBIC OTHOCHUTEJIBHO MPSIMOii;
CrMMeTpust B NPOCTpaHCTBe KOHCTPYHPOBaTh reoMeTpHye- ckue
KOH(UTYpallK, HUCHOJIb3Ysl CBOWCTBO CHMMETPHH, B
TOM YHCJIE C TOMOIIBIO HU(PPOBBIX PECYPCOB.
HccinemoBaTrhb CcBoiicTBa H3Yy4YCHHBIX (QHULYD,
CBsI3aHHBIE C CUMMETpHUCH, UCIIOIb3Ysl SKCIICPUMEHT,
HaOJIFOCHNE, MOJICITUPOBAHHUE.
OOOCHOBBIBATh, OIIPOBEPrarb c MOMONIBIO
KOHTPIPHME- POB YTBEPXKICHHUSI O CUMMETPHHU (QUTYp
BrIipax ITpumenenue OyKB At HUcnonab30BaTh OYKBBI il 0003HAYEHHS
€HHsI C 3aIUCH MaTeMaTHYECKUX 4qpces1, IPU 3allUCH MaTeMaTHYECKUX YTBEPKIACHUIA,
OyKBaM BBIPAXKCHUMN U TPEUIOKCHUM. COCTaBJISITh OYKBEHHBIC BBIPAKCHHSI 110 YCJIOBHIO
u (6 9) BykBeHHBIE BbI- PaKCHUST H 3a1a4uHd.

YHCJIOBBIE TTOACTAa- HOBKH.
bykBennsbie paBeHCTBa,
HAaxOX- JICHWE HEU3BECTHOI'O
KOMMoOHeHTa. POpMYyJIbl

I/ICCJ'IeJIOBaTB HCCJIO>KHBIC YUCJIIOBBIC
3aKOHOMEPHOCTH, HCITOJIB30BATH 6yKBLI JJIsL Hux
3aITHCH.

BBIYHC/ISITH 4YWUCIOBOE 3HAa4YeHHE OYKBEHHOI'O
BbIpaXe€- HUs IIPpU 3alaHHbIX 3HAYCHUAX 6yKB
3anuceiBaTh GOPMYJIbI: IepUMETPa U MIONIAIN




NpsIMO- YTOJIBHUKA, KBaJpaTa; JUIMHBI OKPYXHOCTH,
IUIOIIA/IM KPYyra; BBINOJIHSITH BHIYHMCIIEHHSI 110
3THM (opmynam.




CocTaBiasaATh dbopmybl, BBIp@KAFOIIHe
3aBHCHMOCTH MEXKJly BEJIUYMHAMH: CKOPOCTh, BPEMS,
paccTosiHue; 1le- Ha, KOJIUYECTBO, CTOUMOCTE;
[IPOU3BOAMTENLHOCTL, Bpe- Ms, OOBEM paboThl;
BBITOJIHATE BLIYMCIEHUS 110 3TUM (POPMYJIaM.
Haxonurts HEN3BECTHBIN KOMITOHEHT
apuMeTHIeCcKoro AeHCTBUS

Harns
OJHasi
reomMer
pus.
PUurypsi
Ha
IUIOCKOCTH
(14 g)

YeThIpEXYTrojbHUK, IPUMEPHI
9eTBIPEXYTOIBHUKOB.
IIpsiMmo- yToJIBHUK, KBaJpar:
CBOMCTBa CTOpPOH, YIJIOB,
AUaroHajacu.

HN3mepenune yrios. Buasl tpe-
YTOJIBHUKOB.

ITepumeTp MHOTOYTOJBHHKA.
ITnomans urypsr.
Dopmy bl nepuMerpa H
TUJTIOIIAH MPSIMO- YTOJIBHHUKA.
ITpubnmxEHHOE U3- MEpeHHUE
iomaau Guryp.
IIpakTnueckast pabora «Ilio-
magb Kpyra»

HM300pazkaTh Ha HEIMHOBAHHOM M KJeTdaToi
OyMare ¢ MCIIOJIb30BAaHUEM UYEPTEKHBIX HHCTPYMEHTOB
YeThIpEX- YTOJBbHUKU C 3aJaHHBIMM CBOMCTBAMHU: C
napasjielbHbl- MH, NEPHEeHIUKYISPHBIMH, pPaBHBIMHU
CTOpOHAMH, npsi- MBIMH yriamu u ap.,
paBHOOenpeHHsblii TpeyroisHuk. IIpemarars Hu
00CykKaaTh CIOCOOBI, QJTOPHUTMBI  10-

CTPOCHHUSI.
HUccnengoBarsb, HCIONB3YS HKCIIEPUMEHT,
HaOJIFO/ICHHE, MO/ICIIMPOBaHHE, CBOMCTBaA
MPSIMOYTOJIbHUKA, KBajpara, pasbuBarh Ha

tpeyronbhuku. OOOCHOBBIBAThH, OIPOBEP-
raTb C IMOMOIILIO KOHTPIPHUMEPOB YTBEPIKIACHUSI O
nopsi- MOYIOJIbHHUKE, KBaJpare, PacCIIOo3HaBaTh
BEpHBIC U He- BEPHBIEC YTBEP>KICHUS.

N3MepsiTh U CTPOHUTH C MOMOIIBI0 TPAHCIIOPTHPA
yIJbl, B TOM 4YMCJI€ B MHOIOYTOJIbHUKE, CPABHHUBaATh
yIIisl; pac- IMO3HaBaThb OCTphIe, NpsIMbIE, TYIIBIE,
pa3BEpHYTHIC YIJIBI. Pacno3HaBars,
M300pazKaTh OCTPOYrOJbHbINA, NPSMO- YrOJbHBIMH,
TYHOYTOJIbHBIN, pPaBHOOEAPEHHBIM, pPaBHO- CTOPOHHUM
TPEYTOJbHUKHU.

BBIYHCIATH IepUMETP MHOTOYTOJIBHHKA, IIOMIATH
MHO- TOYTOJIbHHKa pa30MeHneM Ha NPsSIMOYTIOJIbHUKH,
Ha paB- Hble (QUIYpHI, HCHOJIB30BAaTh METPHYCSCKHE




CAVMHHNIBLI N3- MCPCHUS NJIMHbI U TIJIOIAdM.




Ha3BaHue

pa3geia OcHOBHOE€ OCHOBHBIE BHIBI J€sITE€IBHOCTH
(TeMBbI) coaepKaHHue 00y4YarouIuxcsi
Kypca (94ucio
JacoB)
Hcnonp30BaTh NPHOIHIKEHHOE H3MEPEHHEe
JUIMH ®W  IUI0- Iajed Ha Kierdatoil Oymare,
npuOIMmKEHHOE W3MEpe- HUE JUITUHBI OKPY)KHOCTH,
IUIOIIA M Kpyra
ITonoxkureiab Ienbie qucia. Monyiib IIpuBOOUTE, NPHMEPbI  UCOOIL30BAaHUI B
HbIe U qucia, reoMeTrpudceckas peanbﬂoﬁ KHN3- HHU ITOJIOKUTECIIBHBIX )51
oTpHuIaTe/IbH UHTEpIIpETa- Lusl MOIYJIA. OTpULIATEJIBHBIX YHCEII.
biIe YHuCJjia YucioBble IIpOME- KYTKH. I/I306pa}KaTb OCJIbIC 4YHCiia, ITOJIOKHUTCIIBHBIC M
(40 9) TTOIOKHTEIBHBIE " OTpHUA- TEJNBHBIC 4YHCIA TOYKAMH Ha YHCIIOBOM
OTpHLIATEE- HBIE ——— npsiMoli, MCIIOJIb- 30BaATh YHCIOBYIO MNPsIMYIO
CpaBHEHHE MOJI0XKU- TEIBHBIX AU CPABHCHMS GHCCT.
W OIPHIATCIHHEIX WH- COIL IIpuMEeHsATH mpaBHIa __ CpasHenus,
Apudmermteckue KeHCTEES ¢ YHOPSAOOYHUBATH Ilie- Jble 4Yncia, HAXOOUTh
MOZYJb YHuCIa.
ITOJIOKUTECJIIbHBIMH U OTpUlla-
FeTBHBIMIU THCITAMEL. PopMyIHPOBATH IMIPAaBHJIA BBLIUKUCICHUS C
IOJIOKUTECIIb- HBIMHU W OTPpULATCIIBHBIMU YHUCJIaMU,
Pemenne TeKCTOBBIX 3a1a4 HaXOOUThL 3Ha4de- HUSI YUCITOBBIX
BBIpAYKEHUH, cozeprKalux NEUCTBUS C
MMOJIOKUTECIIBHBIMU U OTPpUUATCIBbHBIMHW YUCIIaMU.
IIpuMeHsATH CBOMCTBa CIIOKEHUS n
YMHOXXCHUSA e npeodpa3zoBaHUA CyMM u
NPOU3BEAECHUMN
IIpencrasie ITpssMOyTONBLHAsI cucrema OOBsSICHSAATh U HWUIIOCTPUPOBATh IOHSITHE

HHE JaHHbIX
(6 9)

KOOp- JHHAT Ha TIJIOCKOCTH.
Koopauna- Tbl TOYKHM Ha
IJIOCKOCTH, aOcmuc- ca |
opIvHAaTa.

TIPSIMOYTOJIb- HOM CHCTEMBI KOOPAWHAT Ha TJIOCKOCTH,
HUCIIOJIb30BaTh  TEPMUHOJIOTHIO; CTPOHTB  Ha
KOOPIMHATHOW IUIOCKOCTH TOYKH M (QUIYpHI IIO
3aJlaHHBIM KOOpAHWHATaM, HAXOOHUTEL KOOPJAWHATHI




Cron04yaTbie U KPYTrOBbIC JIHAa-
rpaMMBI.

IIpakTnueckas padoTta
«IlocTpo- eHre auarpamMmy.

TOYEK.

YurTaTh crondyarsie
HHTEepIpeTHPOBaTh
crosibuarpie Jua- rpaMmbl.

u

KpYTroBbIS
JTaHHBIE;

AuarpaMmbl;
CTPOHUTDH




Pemrenne TEKCTOBBIX 3ajad,
co- JeprKanix OaHHBIE,
npescTaB- JICHHBIC B
TaOIMIIaX U Ha Aua- rpaMMax

HUcmonab30BaTh uHdopMaIuio,
MPE/ICTABIICHHYIO B Ta- OJWIlaX, Ha JHarpaMmax JuJist
pCIICHUsI TEKCTOBBIX 3aJa4 W 3ajlad M3 pealbHOM
JKU3HHU

Haras
OHasI
reoMer
pus.
PUurypsi

B
IPOCTPaHC
TBe (9 9)

IIpsiMmoyronbHbIH

napajuieyienu- — nen,  Kyo,
npusMa, IIHUpaMuaa, KOHYC,
IWINHAP, map u  cdepa.

N300paxenue

OPOCTPAHCTBEH- HBIX (uryp.
IIpumepsr pa3Bép- TOK
MHOI'OI'PpaHHHUKOB, ITUJINH-
Jpa ¥ KOHYyca.

IIpakTnueckas padoTta
«Co3zna- HUE Mozeneit

MPOCTPAHCTBEH- HEIX (QUTYP».

ITonsitTue 00BEMA; €IMHULLI
u3- MepeHusi oowréma. OO0BEM
psSIMO- YTOJILHOTO
napasJienenunesna, KyOa,
dopmynbl 00BEMa

Pacno3Hasarth Ha YepTeKax, pHUCYHKaX,
OIIMCBLIBATH K- paMUy, IPU3MY, LIHIHH/P, KOHYC,
wap, u3o0paxkKarb ux oT pyKH,
MoOge/IMpoBaTs nu3 Oymaru, IUTaCTHJIMHA,
npoBojioku u ap. IIPUBOOHUTH IIPHUMeEPbI
0OBEKTOB OKpY- JKaroILIEero MHpa, HUMEIOINX (GOpPMBbI
Ha3BaHHBIX TEJI.

Hcnmonb30BaTh TEPMHHOJIOTHIO:  BepIINHA,
pedpo, rpaHb, OCHOBaHHE, BBICOTA, PAJILyC U JHAMETP,
pa3BEpTKa.

U3y49aTh, HCHOJb3Yys OSKCICPUMEHT, HaOIIOICHUE,
U3Me-  pEHHEe, MOJCIMPOBAaHUE, B TOM  YHCIE
KOMIIBIOTCPHOC, u OIIMCHhIBaAThb CBOMCTBa
Ha3BaHHBIX T¢JI, BBIABJIISATHD CXOO- CTBa H
PA3JIHYHSsI: MeXIy MHUPAMHUAON U NMPU3MOH; MEX- Iy
LMJIMHJIPOM, KOHYCOM H IIIapOM.

Pacnmo3HaBaTh pa3BEPTKH  Mapajuieseumne/a,
Ky0a, NpU3MBbI, HPAMHUIbI, KOHYyCa, LWJIHHIPA;
KOHCTPYHPO- BaTh JaHHBIC Tella U3 pa3BEPTOK,
cozmaBath wux wMozenu. Co3maBaTh MOIEIN
MPOCTPAHCTBEHHBIX (uryp (U3 Oyma- I'M, MPOBOJIOKH,
IUTACTUJIMHA U JIP.)

HNU3MmepsarTs Ha MOOEIsIX: umwmHbl  pébep
MHOTOTPAaHHHUKOB, TMaMETp IIapa.

BbeIBOOUTE (POPMYITYy 006bEMa NPIMOYTOJILHOIO
rapasiie- JICTIHIIe a.

BBIYHCIATH no dbopmyaMm: 00BEM
MPSIMOYTOJIBHOTO na- pajutenenunena, Ky0a;
HCIIOJIb30BAaTh  ©IMHHULBI _U3Mepe- HUusl  00béMma;




BBIUMCJ/ISITH 00bEMBI TEJ, COCTABJICHHBIX U3 KyOOB,
napajule/IeNuieoB;, peliaTb 3aJa4dM C pealbHbI-
MU JaHHBIMH




Ha3BaHue

pa3geiia OcHOBHOE OCHOBHBbIE BHOBI HesITE€ILHOCTH
(TeMpbI) coaepKaHHue 00y4YarouIuxcsi
Kypca (94ucio
JacoB)
IToBTOpEHHE, IMToBTOpEeHUE OCHOBHBIX BBIYHMC/ISITH 3HAaYE€HUs BRIPAKEHUH, COMEpKAIIAX
MOHSITUN HaTy-
00001mIeHHE, W METOJO0B KypcoB 5 u 6 panbHBIC, LEeNbIe, MOJIOKUTEIILHBIC H
KJIaCCOB, OTpHULIATSIIbHBIC
cucTreMaTu3ail 000011IeHHEe U 4Hciia, OOBIKHOBEHHBIE U AECSTUYHBIC pooH,
ust cucTeMaTH3allvs BBITIOJI-
(20 9) 3HaAHUU HSITHh IPeoOpa3oBaHMUs YHUCEI U BBIPAXKCHUH.
BbIOHMpaTh CIOCOO cpaBHeHus uucel,
BBIYUCIICHUM,

IIPUMEHSITh CBOMCTBA apupMeTHIECKHX
NEUCTBUHN IS

pauyoHaNIU3alUuu BBIYUCIICHUH.

Penraths 3agaydM u3 peayibHOM )KU3HH,
IIPpHMEeHsATHb MaTe-

MaTHYeCKHe 3HaHUsL Ul pelleHus 3a7ad U3

Jpyrux
OpPEAMETOB.

PemiaTh 3aJa4Y¥i pa3HbIMH CIIOCO0aMHu,
CpaBHHBATh, BbI-

OHUpaTh CIOCOOBI pellcHus 3a/1a4u.
OCyIIecCTBISITh CAMOKOHTPOJIb BHINOIHAEMBIX
JeicTBuit

Y CaMOIIPOBEPKY pe3yiabTaTa BEIYHUCICHHUN

ITpu paszpaboTke paboueil mporpaMMbl B TEMAaTHYECKOM MJIAHUPOBAHUU JIOJKHBI OBITh YYTEHbI BO3MOK-
HOCTH HCIIOJIb30BAHUS AJICKTPOHHBIX (IU(PPOBBIX) 00pa30BaTEIIbHBIX PECYPCOB, SABIISIIOIINUXCS Y4eOHO-METO-
JUYECKUMH MaTepuayiaMu (MyJIbTHMEIUHHBIE IIPOTpaMMBbl, DJIEKTPOHHBIE YYEOHHKH W 3aJIaYHUKH, DJICK-
TPOHHBIC OMOJIMOTEKH, BUPTyalIbHBIE 1abOpPaTOPHH, UTPOBBIC MPOTrPaMMBI, KOJUISKIIUH ITH(PPOBBIX 00pazo-



BaTeJIbHBIX PECYpPCOB), MCHOJIb3YEMbIMHU JJIsi OOYyYCHHUsS] M BOCIHHUTAHUSI Pa3IMYHBIX TPYMIl IMOJIb30BAaTEsCH,
MPEJICTABIICHHBIMU B DJIEKTPOHHOM (LIH(PPOBOM) BHJIE U PEATTU3YIONIUMHU JuaKTH4YecKue Bo3moxxkuoctu KT,
COJIepyKaHHuEe KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 0Opa30oBaHUM.



PABO4YAA NMPOrPAMMA YHEBHOIO KYPCA
«AJITEBPA». 7(2)9 KNACChI

LE/IN U3YHEHMA YHEBHOIO KYPCA

Anrebpa sIBISISTCSI OJTHUM M3 OMOPHBIX KYpPCOB OCHOBHOM IIKOJIBI:
OHa oOecrieyrnBaeT U3yUYCHHUE JAPYTUX JTUCIUTIINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK U TYMaHUTApPHOT'O IIUKJIOB, €€ OCBOCHHUE HEOOXOIUMO
JJIs1 TIPOJIOJDKEHUST 0Opa30oBaHUsI U B MOBCEIHEBHOM KU3HU. Pa3Bu-
THE y OOydYarolMXCcs HAYYHBIX TPEIACTABICHUNU O MPOUCXOXKICHUH
U CyIIHOCTH anreOpanyeckux aOCTpakiui, criocode OTpaKeHHUs
MaTeMaTHIeCKONH HayKOH SBICHUIH U MPOIECCOB B IIPUPOAC U OOIIIe-
CTBE, POJIM MaTEMAaTHYECKOTO MOJIEJIMPOBAHHUS B HAyYHOM I1IO3HA-
HUU U B IPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MHPO-
BO33pCHUS U KaYeCTB MBIINUJICHUs, HCOOXOIMMBIX IJIs alaIlTaliyd B
CoBpeMeHHOM I1¢poBoM obIecTBe. M3yuenne anreOpbl ecTeCTBEH-
HBIM 00pa30oM oOecreunBaeT pa3BUTHE YMEHUS HAOIOAaTh, CPaBHH-
BaTh, HaXOJAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIILIC-
HUSI, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JeH-
CTBUSI U BBIBOIBI, (POPMYITHMpOBaATh yTBepKaeHUs 1. OCBOCHHE Kypca
anreOppl oOecneyrnBacT pa3BUTHUC JIOTHYECKOTO MBIIUJICHUS OOyd4a-
FOIIIUXCSI: OHWU MCIIONB3YIOT AeAyKTUBHBIE W HWHIYKTHUBHBIC pac-
Cy>KJeHHUs, 0000IIeHe U KOHKpETH3anio, abcTparnpoBaHue U aHa-
noruto. OOydeHHe anreOpe mpeamnojiaracT 3HAYHUTEIIFHBIN 00BEM
CaMOCTOSITEJIbHON JESTEIILHOCTH 00YyYJalomMnXCsl, II0O3TOMY CaMOCTO-
SITEJILHOE PELICHHUE 3a/7a4 €CTECTBEHHBIM O00pa3oM SIBIISISTCSI pealii-
3anmeil esiTeJIbHOCTHOTO MPHUHIIAIIA OOYJCHUS.

B crpykType nporpamMmbl yaeOHOTO Kypca «AJredpa» OCHOBHOM
OIKOJIFI OCHOBHOE MECTO 3aHHUMAIOT COJICPKATSIIbHO-METOIUICCKUC
TuHUA: «YHuciia U BBIUUCIICHUS»; «ANTeOpandecKue BBIPAXKCHUS»;
«YpaBHeHUsI U HepaBeHCTBa»; «DyHkummw». Kaxknmas U3 3TUx co-
ACPIKATCIIBHO-MCTOIUYICCKNX JIMHUKN Pa3BUBACTCA Ha MNPOTAKCHUHN
TpEX JIET U3yUCHHs Kypca, €CTECTBEHHBIM 00pa3oM MepenyeTasicb 1
B3aMOJICUCTBYSI C IpyTMMH €ro JUHUSIMU. B Xoae n3ydeHust Kypca
o0yJaronmMcs TPUXOIUTCS JOTHYECKH PacCyXAaTh, UCIIOIb30BaTh
TEOPETHUKO-MHO>KECTBEHHBIN SI3BIK. B CBsI3M ¢ 3TUM I1enecooOpa3zHo
BKIIIOUUTH B IIporpaMmMy HEKOTOPbLIC OCHOBBI JIOTHKH, IPOHHU3bIBA-
FOIIIe BCE OCHOBHBIC pa3leidbl MaTeMaTHYECKOTO OOpa3oBaHUS H
CIIOCOOCTBYIOIINE OBJIJICHHUIO OOYYarOIMMHUCS OCHOB yHHBEpCAJIb-
HOTO MaTeMaTHYECKOrO s3bIKa. TakuM oOpa3zoM, MOXKHO YTBEpXK-
aTh, YTO COJEPKATEIbHOW M CTPYKTYPHOH OCOOEHHOCTBIO Kypca
«AJreOpay» SIBIISICTCS €T0 MHTETPUPOBAHHEBIN XapaKTep.



Coneprxanue MUHUN «Yuciaa U BBIUYUCIECHUSD> CIIy’KUT OCHOBOM
JUTST TanbHEUIIero N3y4YeHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO
Yy OOYyYaroLIMXCsl JJOTHYSCKOTO MBIIIICHUS, (POPMUPOBAHHUIO YMEHUSI
MOJIB30BATHCSI AITOPUTMaMH, a TAKXKE MPHUOOPETSHUIO MpaKTHIE-
CKHMX HaBBIKOB, HEOOXOJIUMBIX JUISI TIOBCEIHEBHOM >KU3HH. PazBuTHe
TOHSITHSI O YHCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PAallMOHAJIBLHBIMU
U MppalMOHaJIBHBIMHA YHCIaMHU, (DOPMHUPOBAHUEM IIPEACTABICHUMI
O JIEWCTBUTEIBHOM YHCJIE. 3aBEepHICHHUE OCBOCHHS YHCIOBOU
JIMHUM OTHECEHO K CTaplleMy 3BeHY OOIlero oopa3oBaHHs.

ConepkaHue NByX ajireOpanvdecKuX JIUHUN — «AJreOpandecKkue
BBIPKCHUSD U « YpaBHEHUSI 1 HEPABEHCTBA» CIIOCOOCTBYeT (popmu-
pOBaHMIO y OOydarOMMXCs MaTEeMaTHUYECKOTO arapara, HeoOXo -
MOTO JUIsl peHICHHs 3aJlad MaTeMaTHKH, CMEXHBIX MPEIMETOB H
OPaKTUKO-OPUEHTUPOBAHHBIX 3amad. B OCHOBHOW mIkojie y4eOHBIH
Marepuaj TpYyHNIIUPYETCs BOKPYT PalMOHAJIBHBIX BBIPA’KCHHUM.
AJ- Tebpa IEeMOHCTPUPYET 3HAUCHHUE MAaTeMaTHKH KakK sI3bIKa JJIst
IO- CTPOCHHSI MaTeMaTHYECKHUX MOJEJICH, OIMMCaHUsI MPOLECCOB M
siIBJIe- HUW peanbHOro Mupa. B 3agaun oOydeHust anredpe BXOJsIT
Tak)Ke JallbHEHIIEE pPa3BUTHE AaJTOPUTMHUYECKOTO MBIIIICHHUS,
HEeoOXoJu- MOTOo, B  YacTHOCTH, JUISI OCBOEHHUSI Kypca
uHpOpMaTUKN, ¢  OBJAAE- HHE HABBIKAMH JEAyKTHBHBIX
paccyxnenuii. [IpeoOpa3zoBanre cuM- BOJILHBIX (DOPM BHOCHUT CBOH
crienuduyUecknii BKJIaJ B pa3BUTHE BOOOPaKEHHUsI, CIIOCOOHOCTEH
K MaTeMaTHIE€CKOMY TBOPUYECTBY.

Copepxanue (pyHKIIMOHATBHO-TPAQUISCKON JIMHUH HAIICJICHO Ha
MOJIyYeHUEe IIKOJbHUKAMH 3HAaHUM O (YHKLUHUSIX KaK BaKHeHIIei
MaTeMaTHYEeCKOW MOJEIN s OINHCAaHUs W HCCIEIOBAaHUSI pPa3HO-
00pa3HbBIX MPOLIECCOB U SIBIICHUN B IIpUpoJie n obmecTre. MzydueHue
3TOr0 Marepualia CIIoOCOOCTBYET Pa3BUTHIO Y OOYyYaIOIINXCsI YMEHUSI
WCIIOIb30BaTh Pa3INYHbIC BBIPA3UTEIILHBIC CPEICTBA SI3bIKA MaTe-
MaTHUKH — CJIOBECHBIE, CHUMBOJIMYECKHE, TpaduiyecKue, BHOCHUT
BKJIaJ] B (hOpMHUpOBaHHE TIPEJICTABICHUH O POJIM MAaTEeMaTUKH B pa3-
BUTHH LUBUJIN3ALUHA U KYJIBTYPHI.

MECTO YYEBHOIO KYPCA B YYEBHOM MJAHE

CornacHo yyeOHOMY TIaHy B 7—9 Kkjaccax mM3ydaeTcs] yIeOHBIN
Kypc «Anrebdpay», KOTOPBI BKIIOYACT CIICAYIOININE OCHOBHBIC
pas- JEITbI COACPIKaAHHUSI: «Hwucna 17§ BBIYHCIICHUS,
«AJIreOpamdecKrue BBIPAKCHUSD», «YPaBHCHHUS W HEPaABCHCTBA»,
«DYyHKIIN».

VY4eOHBIN milaH Ha W3y4YeHHE aureOpbsl B 7—9 Kiraccax OTBOIHUT
HE MeHee 3 yueOHBIX 9acOB B HEACHIO B TCUCHHUE KaXKJOrO roja 00-
YYeHUS, BCEro 3a TpH roma oOydeHuss — He MmeHee 306 ydeOHBIX
YacoB.






COAEPXAHME YYEBHOI O KYPCA (MO rogAM OBYYEHMUA)
7 Knacc

Yucaa u ebruucaeHus
PaupoHabHble yMcna

JlpoOu OOBIKHOBEHHBIC U JECITUIHBIC, TIEPEXO0/] OT OAHOU (POPMBI
3anucu apoOeit k apyroii. [loHsiTHe panmoHaJIBHOTO YHCIIa, 3aIHCh,
CpaBHEHHE, YIOPSIOYMBAHNE PAlIMOHAJIBHBIX dHucel. Apudmerude-
CKHE IEHCTBHUSI C palMOHAIBHBIMU YHCIIaMH. PelreHue 3amad u3
peaJibHOM NMPaKTHUKH Ha 4acTH, Ha APOOH.

CrerneHb ¢ HATypPaJIBHBIM MTOKa3aTeIeM: OINpeIeICHHUE,
npeobpa3o- BaHNWE BBIPAKCHUI HA OCHOBE OIPEJICIICHUS, 3aIliCh
Ooubiux uncen. [IponeHThl, 3anuch MPOLEHTOB B BUJIE IPOOH U

IpodH B BUAE MPO- IEHTOB. TpH OCHOBHBIC 3aZlayM HA IPOIIEHTHI,
peuieHue 3axad U3
peabHOM NPAaKTHKMU.
I[TpuMeHeHnEe IPU3HAKOB JAEJIUMOCTH, PA3JIOKCHHUE Ha
MHOXMUTE- JIU HaTypPaJIbHBIX UHCEI.
PeanpHble 3aBUCMMOCTH, B TOM 4YHCJIE IIpsiMasi 1 OOpaTHast IIpo-
MOPIHOHAITBHOCTH.

AnzedOpauueckue 8blpadceHus
IlepeMeHHBIC, YUCIIOBOE 3HAUCHHUE BEIPAYKCHUS C ICPEMEHHOM.
Jlo- mycTumsble 3HaUeHUs IIepeMeHHbIX. lIpencrasienue
3aBUCUMOCTH MKy BEIUIUHAMHU B BHUAC (HOpMyIbl. BerancineHus
no popmynam. [IpeoOpazoBanue OYKBEHHBIX BBIPAKCHUIA,
TOXXIECTBEHHO PaBHBIC BRIPAXKEHUSI, TPaBMJIa ITPeOOpa3OBaHMUS
CYMM H IIPOW3BEICHUHN, ITpa-

BHJIA PACKPBITHSI CKOOOK M IPUBEEHUSI TT0JIOOHBIX ClIaracMbIX.

CBOICTBa CTENEHU C HATYPAJIBHBIM IOKA3aTeJIEM.

OpHowieHbl U MHorowieHbl. CrterieHp MHOrowieHa. CiloKeHUe,
BBIYUTAHHUE, YMHOXEHHE MHOTOYICHOB. POpMyJbl COKpaIEHHOTO
YMHOXXCHHS: KBaJpaT CYMMBI W KBajpaT pasHoctu. Popmyna pas-
HOCTH KBaJparToB. Pa3jiiokeHre MHOTrOWIEHOB Ha MHOYXHTEIH.

YpasHeHusn

VpaBHEHUE, KOPSHb ypaBHEHHUsI, IpaBuiia nMpeoOpa3oBaHus ypas-
HEHUsI, pABHOCHJILHOCTH YPaBHEHUH.

JInHeiitHoe ypaBHEHHE C OOHOM NEPEMEHHOM, YHUCIO KOPHEU JIM-
HEMHOro ypaBHEHUs, pEIlleHHe JIMHEHHBbIX ypaBHeHuil. CocraBie-
HHUE YpaBHEHUH IO YCJIOBUIO 3a7add. PemnieHne TeKCTOBBIX 3a7ad C
HOMOIIBIO YPaBHEHHUM.

JInHeliHoe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U ero rpaduk. Cu-
cTeMa ABYX JIMHEHHBIX YpaBHEHUU ¢ ABYMsl nepeMeHHbIMU. Pere-
HUE CHCTEM ypaBHEHHMH CIIOCOOOM moacTaHoBKH. [IpmMmepsl pemnre-
HHA TCKCTOBBIX 3aJa4 C ITIOMOIIBKO CHCTEM ypaBHeHHﬁ.



Koopdunamuvt u 2paguxu. Oynxyuu

Koopaunnara Touku Ha npsiMoii. HucnoBbsle poMexyTku. Paccro-

STHUE MEXKJY ABYMsI TOUKAMU KOOPJAWHATHOM IIPSIMOIA.
IIpssmoyronbHasi cucrema koopauHat, ocu Ox u Oy. Abcuucca
U OpAMHATa TOYKHM Ha KOOpAMHATHOM miiockocTu. Ilpumepst
rpadukoB, 3agaHHbIX popMmynamu. UreHne rpadMKOB peabHbBIX
3aBucumocreit. [Tonstue pyukiuu. ['paduk dynkuun. CpoiicTBa
bysromii. Jlnaeti-
Has QyHkuwys, e€ rpaduk. I'padpuk pynkuum y = | x|. ['paduyeckoe
pelleHue JIMHEHHBIX YPAaBHEHMII M CHUCTEM JIMHEWHBIX YypaBHEHHH.

8 Knacc

Yucaa u gbtuucaeHusn

KBanparueiii kopeHb U3 ducia. [loastne o6 upparrmoHalIbHOM
qucie. JecsaTHaHbIC TPUOIMKCHUST UPPAIUOHATIBHBIX ducenn. CBoii-
cTBa apu(PMETHUYSCKUX KBaJPaTHBIX KOPHEH M UX NPUMEHCHHE K
IpeoOPa30BAHUIO YHUCIOBBIX BBIPAXKCHUU W BBIYHUCICHUSIM. Jleii-
CTBUTEJILHBIC YHCIIA.

CreneHp ¢ 1IeJbpIM nOoKa3zatelieM u e€ cBoiictBa. CtaHmapTHas 3a-
IIMCh YHCJIA.

AnzeOpauueckue 8blpadceHus

KBanpatusiil TpExuiieH; pa3nokeHHe KBaJApaTHOTO TpEXUJIeHa Ha
MHOXXHTEIIH.

AnreOpandeckass Apo6b. OCHOBHOE CBOWMCTBO anreOpamdecKoi
npobu. Crio)keHue, BbIUMTAHHE, YMHOXXEHUE, JeJIEHUEe alireopande-
CKuX apoOeii. ParmmoHanbHBIE BBIpAXKCHHUSI U WX IpeoOpa3zoBaHHE.

Ypaenenua u mepasencmsea

KBagpatnoe ypaBHeHue, ¢dopmysma KOpHEH  KBaApaTHOTO
ypaBHeHusi. Teopema Buera. Pemenue ypaBHeHHIN, CBOASIIUXCSA K
JUHEHWHBIM M KBajapaTHbIM. IIpocreiimme apoOHO-parmOHAIBHBIC
YpaBHEHUSI.

I'pacdmueckast mAHTEpHIpEeTaIIsl YPAaBHEHUN C ABYMsI IIEPEMEHHBIMHA
M CHCTEM JIMHEHHBIX YPaBHEHUM C IByMs IepeMeHHbIMU. [IpuMepsl
pEILICHUsSI CUCTEM HEJIWHEHWHBIX YPaBHEHHUI C ABYMsI IEPEMEHHBIMH.

PeriteHre TEKCTOBBIX 3a7ad ajireOpPanveCKUM CIOCOOOM.

YucnoBble HEpaBeHCTBa U uX cBolicTBa. HepaBeHCTBO ¢ onHON
nepeMeHHoOW. PaBHOCHUIBHOCTH HEpaBeHCTB. JIMHelHbIE HepaBeH-
CTBa C OJHOI nmepeMeHHOIl. CHUCTEMBI JIMHEHHBIX HEPABEHCTB C OJ-
HOM NEPEMEHHOMU.

DyHryuu

IMousitue pynkimu. OO6nacTh ONpesieseHus] 1 MHOXKECTBO 3Have-
HUil pyHKIIIH. COOCcoOB! 3amaHus (QYHKITHHN.

I'paduxk pyuaxmnu. Urenme cBoicTB PpyHKIHUU 110 €€ rpaduKy.
ITpumeps! rpadukoB GyHKINI, OTpa)KaIOMINX PEATIbHBIC MPOILECCHI.



DyYHKIMH, ONHMCHIBAIONIME TPAMYIO M OOPAaTHYIO TPOMOPIHOHAIb-
HbIE 3aBHCHUMOCTH, HX Tpapukun. OPyHkmmm Y = X°, Yy = X,
y =\/_x, Yy = | x|. I'padpuueckoe perieHrue ypaBHCHUH U

CUCTEM ypaBHEHUM.

9 knacc

YJucaa u ebriuuca1eHus
JlefcTBUTENbHbIE YMCNa

PanuonanbHble 4ynciia, UppalMOHAJIbHBIE 4YHCIIA, KOHEYHbIE U
OCCKOHECYHBIC ICCITHYHBIC IpOoOH. MHOXKECTBO JIEHCTBUTCIBHBIX
Yu- CEJI; JICHCTBUTCIIbHBIC 4YHCJIa KaK OCCKOHCYHBIC JICCITUYHBIC
nIpodu. B3zamMHO OMHO3HAYHOE COOTBETCTBHUE MEXKIY MHOXKECTBOM
AEUCTBU- TEIbHBIX YHCEI U KOOPJAMHATHON MPSIMOMU.

CpaBHeHHE NEHUCTBUTEIBHBIX YHCEN, apuPMeTHIECKUEe NCHCTBUS
C JICUCTBUTEIBHBIMU YUCIIAMH.
M3mepeHuna, NpUOIMKEHUSA, OLEHKM

Pa3sMepnr 00BEKTOB OKPYIKaIOMIETO0 MHUpPa, JJIUTEIHFHOCTD MPOIeC-
COB B OKpPY’KarollleM MHUpE.

ITpubmmxErHOC 3HAUYCHUEC BEJIMYUHBI, TOYHOCTH
npubmokenust. Oxpyrienue uyucen. Ilpumkuaka © oOmneHka
PE3yIbTaTOB BBIYUCICHUM.

Ypaenenus u nHepasencmea

YpaBHEHUA C 0AHOM NepeMeHHOM

JluneiliHoe ypaBHeHue. Pemenue ypaBHEHUM, CBOASILHXCS K
JIU- HEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHHM, CBOJSIIUXCS K
KBagpaTHbIM. bukBanpatHoe ypaBHeHue. [Ipumeps! pemenus ypas-
HEHUUW TpeThed ¢ YeTBEPTOM CTENeHeHd pas3jIoKEeHHUEM Ha
MHOXHTEITH.

Pemenne ApOoOHO-parMOHAITBHBIX YPpaBHEHHH.
Pemrenue TEKCTOBBIX 3a51a4 anreOpandecKuM
METOIOM.

CHCTEMbI YpaBHEHMH

YpaBHEHUE ¢ JABYyMsI IIEpEMEHHBIMH U ero rpaduk. Pemrenune cu-
CTEM JBYX JIMHEHHBIX YPAaBHEHUM C IABYMsl IIepeMeHHbIMU. Perienue
CHUCTEM JBYX YPaBHEHHUI, OJHO U3 KOTOPBIX JUHEHHOE, a APYyroe —
BTOpO# creneHu. ['paduyeckass MHTEpIIpETallUs CUCTEMbI ypaBHeE-
HUI C IBYMsI IEPEMEHHBIMH.

PeriteHre TEKCTOBBIX 3ajlay aircOpPautveCcKUM CIIOCOOOM.

HepaBeHcTBa

YHucioBble HEPABEHCTBA U UX CBOMCTBA.
Penrtenune nuHeNHBIX HEPABEHCTB C OJHOM NepeMeHHOU. Pemenue
CHCTEM JIMHEHHBIX HEPAaBEHCTB C OJHOM nepeMeHHOM. KBanpaTHbie






HepaBeHCcTBa. | padudeckast mHTEpIIpEeTalus HEPABSHCTB U
CUCTEM HEPABEHCTB C ABYMsI IIEPEMEHHBIMU.

DyHryuu
KBangparuunas pynknus, e€ rpaduk u cBoiictBa. [TapaGona, ko-
OpZMHATHI BEPIIUHBI 11apadoJibl, OCb CUMMETPHUH NapaOoJIbI.

I'papuxn  ¢ysxmmii: y = kx, y = kx + b, y = I—(’ Yy =,

. x
Y = VX, Y = |X| nux CBOHUCTBA.

YJucaosvie nocredosamensbHoCmu
Onpe,qeneHVle M Cnocobbl 3a/laHMA YMUCIIOBbIX I'IOC}'Iep,OBaTe}'IbHOCTel‘/]

IToHsiTHE YHMCIOBOW MOCHEIOBATEIILHOCTU. 3aJlaHuEe MOCJCIOBa-
TENBHOCTH PEKYpPPEHTHOI dopmyIioii 1 GopmMysioil nN-ro wieHa.
ApncdbmeTHyecKas M reoMeTpuyeckas nporpeccum

Apudmernyeckass U TeoMeTpuUecKas nporpeccuu. Dopmynsr n-
ro wieHa apu(pMEeTHYECKON M T€OMETPHUYECKON IPOrpeccHuii, Cym-
MBI TIEPBBIX 71 YJICHOB.

M3o6pakenne 4ICHOB apU(PMETHICCKON ¥ TEOMETPHUISCKON TIPO-
rpeccuii TOUKaMu Ha KOOPJMHATHOM IIOCKOCTH. JInHEeWHbI U 2KC-
MOHEHITUAJILHBINA pocT. CIOXXHBIC TTPOIECHTHI.

MJIAHUPYEMbIE MPEAMETHBIE PE3Y/IbTATbl OCBOEHWUA PABOYEMN
MPOrPAMMBI KYPCA (MO ro4AM OBYYEHMA)

OcBoenne y4yeOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOT'O 00-
miero  oOpa3oBaHMsI  JIOJDKHO — OOecriedyuBaTh  JTOCTHIKEHHE
CIIEIYIONINX MTPEAMETHBIX 0Opa30BaTEIbHBIX PE3yJIbTATOB!

7 Knacc

Yucaa u ebtvucaeHun

6 BpimonHsATH, codeTras YCTHBIE W HNHUCBMCHHBIC IIPUEMBI,
apudme- THUECKHE JEUCTBUS C PALMOHAIBHBIMHA YHCIaMHU.

6 HaxonuTh 3HAaYEHUsT YHUCIOBBIX BBIPAYKEHHUH; NMPUMEHSATH Pa3HO-
oOpasHble cnocoObl ¥ NPUEMBI BBIYHUCIICHUSI 3HAUYCHUN JPOOHBIX
BBIpa@)KCHHH, COIeprKalluX OOBIKHOBEHHBIC U ASCSATHUYHBIC TPOOH.

6 IlepexomuTh OT oOmHOW (OPMBI 3alMCH YHCET K OpPYTrou
(mpeoOpa3o- BbIBaTH JIECATUYHYIO JApoOb B OOBIKHOBCHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JIECATUIHYFO OpOOB).

6 CpaBHHBaTh M YHOPSJIOYHBATH pallMOHAJbHBIC YHCIIA.

6 OKpyTIISITH 9HUCHA.

6 BBINOJIHATH NPUKUAKY U OLCGHKY pe3yJibTaTa BBIYMCIICHUN, OLCH-
Ky 3HA4CHUI YUCIOBBIX BBIPaXKCHHUH.



6 BBIMOTHATE ISHUCTBUS CO CTEHEHSIMU C HaTypaJbHBIMH ITOKa3aTe-
JIAMH.

6 HpI/IMeHﬂTI) OpHU3HAKU ACJTIMMOCTHU, PA3JIOKCHUC HAa MHOXHUTCIIN
HaTypaJbHbIX HHCCII.

6 Pemath IIPAKTUKO-OPUCHTUPOBAHHLIC 3aJa4du, CBA3aHHBIC C OTHO-

IIEHUEM BEJIMYMH, OPOIOPLHUOHAIBHOCTHIO BEJIMYMH,
NPOLIEHTAMHW; WHTEPIPETUPOBATh PE3YyJIbTaThl pELICHUs 3ajad C
y4€TOM  OrpaHH-  YCHHH, CBSI3aHHBIX co cBOMCTBaMH

paccMaTrpuBacMbIX 00BEKTOB.

AnzebOpauueckue 8vlpajiceHus

6 Hcnonp3oBaTh alreOpandyecKyro TEPMHHOJIOTHIO U CHUMBOJIMKY,
MIPUMEHSTH €€ B MPOIECCE OCBOCHUSI YYEOHOr0 MaTepHala.

6 Haxonuthk 3HaueHNsI OyKBEHHBIX BBIPAKCHUW NpPH 3aJaHHBIX 3HA-
YCHUX MMECPEMCHHBIX.

6 BBITOMHATE mpeoOpa3oBaHUs IIEJIOT0 BBIPAKECHUS B MHOTOYJICH
MPUBEACHUEM ITOJOOHBIX ClaraeMbIX, PACKPBITHEM CKOOOK.

6 BBITTOTHATE yMHOKEHHE OJHOWIEHA HA MHOTOWIEH U MHOTOUJIEHA
Ha MHOTOWICH, IPUMEHSTH (pOPMyYJIBI KBaJ[paTa CyMMBI U KBaJipa-
Ta pa3HOCTH.

6 OCyLIECTBIISATh PA3JI0)KEHUE MHOIOYJICHOB HAa MHOYKUTENHN C IIO-
MOIIbIO BEIHECEHHSI 32 CKOOKHM OOIIEro MHOXKUTEJS, TPYIITUPOBKHU
cllaraeMsIX, MPUMEHEHUsT (OPMYJIT COKPAIIEHHOTO YMHOXXCHUSI.

6 IIpuMeHsTer npeoOpa3zoBaHMsI MHOIOYJICHOB JJISI PEIICHUS pas-
JIMYHBIX 3aa4d U3 MAaTEMaTHUKH, CMEXKHBIX MPEIMETOB, U3 peallb-
HOM MpaKTHUKH.

6 Vcnosp30BaTh CBOMCTBA CTENEHENU C HAaTypaJIbHbIMHU I1OKAa3aTelsI-
MU U1 IPeoOpa30BaHUsT BBIPAKECHUN.

Ypaenenua u nepasencmsea

6 Pemiath JIMHEWHBIE YyPaBHEHUSI C OJJHOW NEPEMEHHOU, NPUMEHSIS
npaBuiia mepexosa OT UCXOJHOIO ypaBHEHHUS! K PaBHOCHIBHOMY
emy. IlpoBepsiTh, SIBISETCS JIM YUCIO KOPHEM ypPaBHEHUS.

6 IIpuMensiTe rpadudecKue METOAbl MPH PEHICHUM JIWHEHHBIX
YPABHEHUM U UX CHUCTEM.

6 IlonOupare mpuUMepsl map YUCEl, SIBISTIONIMXCS PEIIeHUEM JIH-
HEWHOTro ypaBHEHHsS C ABYMs IIEPEMEHHBIMU.

6 CTpouTh B KOOPAWHATHOW TMIJIOCKOCTH TpadUK ITUHEHHOTO ypas-
HEHUsI C JBYMsI IIEPEMEHHBIMU; IIOJIb3YSICh I'padUKOM, HPHUBO-
IUTh PUMEPHI PEUICHUSI yPaBHEHUSI.

6 PemraTe cucTeMsbl 1ByX JIMHEWHBIX YpPaBHEHUI C JIByMsl E€PEMEH-
HBIMH, B TOM YHUCJI€ TPaQUISCKH.

6 CocTaBisATh M pelIaTh JUMHEHHOE YpaBHEHHE HJIN CUCTEMY JIMHEH-
HBIX ypPaBHEHUN IO yCIOBHUIO 3aJaudu, HHTEPHPETUPOBATH B COOT-
BETCTBHH C KOHTEKCTOM 3aJa4M IOJIydEHHBIM PE3yJIbTaT.



Koopdunamuvt u 2paguxu. Oynxyuu

6 M300pakaTh Ha KOOPJAWHATHOW MPSIMOH TOYKH, COOTBETCTBYIO-
muye 3aJaHHbIM KOOpJIWMHATaM, JIydud, OTPE3KU, HMHTCpPBAJIbI; 3a-
MYCHIBATh YHMCIIOBBIC MPOMEXKYTKH Ha aJreOpanvdecKoM S3BIKE.

6 OTMeuarb B KOOPJWHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KO-
opaWHATaM; CTPOUTH TpaduKH JHUHEHHBIX ¢GyHKIUH. CTpouTh
rpaduk GpyHKIUU Y = | X |.

6 OmHCHIBaTh C MOMOIIBIO (DYHKIIMH W3BECTHBIC 3aBUCUMOCTH MEXK-
Iy BEIWYHMHAMH: CKOPOCTb, BPEMsI, PACCTOSIHHE; 1IeHa, KOJIUve-
CTBO, CTOMMOCTB; MPOU3BOJANTEILHOCTD, BpeMsi, 0O0bEM pabOTEHI.

6 HaxonmuTe 3HaueHne (hyHKIINHU T10 3HAYCHUIO €€ apryMeHTa.

6 ITornmaTtes rpadudecKuil CIOCOO MPEACTaBICHUS W aHaIW3a HH-
(opmanyu; wn3BIEKaTHh W WHTEPIPETHPOBATH WH(OpPMAUIO U3
rpauKoB peajibHBIX MPOIECCOB U 3aBUCHUMOCTEH.

8 Knacc

YQucaa u esvucaeHuUs

6 Hcronp3oBaTh HaYalbHBIC NOPEIACTABICHUS O MHOYECTBE MCH-
CTBUTCJIBHBIX YHCCII IJIsd CpaBHeHI/Iﬂ, OprFJ’IeHHH n BbBIUHCJIIC-
HUT, n300pakaTh JNCUCTBUTEIIFHBIC YHCJIAa TOYKAMHU Ha KOOPIH-
HATHOU IIPsIMOH.

6 IIpuMeHsITh TTOHSITHE apU(PMETHUCCKOTO KBaApPAaTHOTO KOPHS; Ha-
XOOUuThb KBaﬂpaTHI)Ie KOpHI/I, I/ICHOJ'H)3y$[ HpI/I HeO6XO,Z[I/IMOCTI/I
KaJIbKYJISITOP; BBITOJHATH IIPEeOOpa3OBaHUS BBIPAXKCHHUU, COJIEp-
JKaIuX KBaJIpaTHBIC KOPHH, UCHOJIB3YsI CBOWCTBA KOPHCH.

6 Mlcnoab30BaTh 3alMCH OOJIBIIIUX W MaJIbIX YHUCEJI C MOMOIIBIO Jie-
CSITUYHBIX JpoOel u crerneHer gucna 10.

AnzeOpauueckue 8vlpajiceHus

6 IIpuMeHsITh MOHSITHE CTEIEHU C LIEJbIM ITOKa3aTeJIeM, BBIIIOJI-
HSTH IIpeoOpa30BaHUs BBIPAXKSHUN, COAEpIKallUX CTCIICHH C Iie-
JIBIM TTOKa3aTeJIeM.

6 BBIIONHATE TOXIASCTBEHHBIE INPEOOpPa30BaHUsI pPaLHOHAIBHBIX
BBIDQ)KEHUH Ha OCHOBE NMpPaBHJI JIEHCTBUHM HaJl MHOTOYWICHAMHU W
anrebpandecKuMH JIPOOSIMU.

6 PackimanpiBaTh KBaJapaTHBINA TPEXUICH HA MHOKHUTEIIH.

6 IlpuMmensTH TIpeoOpa3oBaHUsT BBIPAXKEHUM JJIsI PEIIeHUs pa3iind-
HBIX 3a7a4 M3 MaTeMaTHKH, CMEXHBIX IPEIMETOB, U3 peajbHOU
MIPAKTHUKH.

Ypaenenua u nepasencmea

6 Pemate jMHENHbIE, KBAJApaTHbIE YPAaBHEHUSI U pAallMOHAJILHBIC
YPaBHEHMUsI, CBOISIIINECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C JBY-
Msl IICPEMEHHBIMU.



6 IIpoBOoAUTE mpocTEHINE HCCIEAOBAHUSI YPAaBHEHUM U CUCTEM
YPaBHECHHN, B TOM YHCJIE€ C IPUMEHEHHEM IpaUIESCKUX IIpe-
cTaBJIeHUH (yCTaHABJIMBaTh, UMEET JIM YpPaBHECHHE WJIH CHCTEMa
YPaBHEHHUHN pEIICHUS, €CIIH UMEET, TO CKOJIBKO, U TIP.).

6 IlepexonTh OT CIIOBECHOU (POPMYINPOBKH 3aladyu K e€ anreopa-
MYECKON MOJIEIH C TOMOIIBIO COCTaBJICHHUS] YPaBHCHUS WJIH CH-
CTEeMBbl ypaBHEHUN, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEK-
CTOM 3aJa4H TOJy4YEHHBIH pe3yJIbTarT.

6 IlpnMeHsTH cBOIiCTBAa YHMCIIOBBIX HEPABEHCTB ISl CPABHEHWUS,
OLIEHKH; pellaTh JUHENHbIE HEPABEHCTBA C OJHON MEPEMEHHON U
UX CHCTEMBbI; JlaBaTh I'padUYECKyI0 HWILUIIOCTPALIMIO MHOYECTBA
pelieHuii HepaBeHCTBA, CUCTEMbl HEPABEHCTB.

DyHrxyuu

6 ITonnmMaTe 1 UCNOJIBL30BaTh (DYHKIITMOHAIBHBIC TTOHSITHS U S3BIK
(TepMHUHBI, CUMBOJIMYECKHE O003HAUCHHS); ONPEACIISITh 3HAUCHNE
(pyHKIIMM O 3HAYSHUIO apryMEHTa; ONpeessiTh CBOMCTBA (DYyHK-
oy o e€ rpaduky.

k 2
6 CtponuTh TpadUKH dIIEMEHTAPHBIX (QYHKIIHNA BHIA Y = Y=
y=x,y :\/;Tc, Y = | X|; onucChIBaTh CBOMCTBa YHCIJIOBOH
¢yHK- 1TMHT TTO €€ TpaduKy.
9 knacc

Yucaa u ebtvucaeHun

6 CpaBHMBATh M YIOPSIIOYMBATE PAIMOHAIBHBIE M HMPPAIIMOHAIb-
HBIE€ YHCJIa.

6 BeImomHsaTh apudmMeTHdecKkue AeHCTBUSI C pallMOHAJIBHBIMH YHC-
JaMH, codeTas yCTHBIE U THCBbMEHHBIC NPUEMBI, BBITIOJIHSITH
BbI- YHCJICHUSI C NPPANOHAIBHBIMH YHCIIAMU.

6 HaxoauTh 3HaYE€HUsI CTETICHEH € EIbIMH IT0KA3aTEIsIMH U KOP-
HEel; BEIYNUCIISITh 3HAYCHUSI YUCIOBBIX BBIPAYKCHUU.

6 OKpyrisiTh J€HCTBUTEIBbHBIE YMCIIA, BBINOIHITH NPUKHIKY pe-
3yJIbTaTa BBIYMCICHUH, OILIEHKY YHCIJIOBBIX BBIPAKCHUM.

Ypasnenua u Hepasencmea

6 Pemiate 1uHENHBIC U KBaJApaTHbIC YPABHEHUsI, YPaBHEHUS, CBOISI-
muyecst K HUM, MpocTene ApoOHO-pallMOHAIbHBIE YPAaBHEHUS.

6 Pemate cucrteMbl ABYX JIMHEHWHBIX YPaBHEHUU C ABYMsl I€PEMEH-
HBIMM W CHCTEMBI JIBYyX YypaBHEHHH, B KOTOPBIX OJHO
YpPaBHEHUE HE SIBJISIETCS JIMHEUHBIM.

6 Pemath TEKCTOBBIC 3aJaud aJIreOpandecKUM CIOCOOOM C IIOMO-
IO COCTABJICHUSI YPAaBHEHMS HJIM CHUCTEMBI IBYX yPaBHEHHU C
JBYMsI IEPEMEHHBIMU.



6 IIpoBOoAUTE mpocTEHINE HCCIEAOBAHUSI YPAaBHEHUM U CUCTEM
yYpaBHCHHM, B TOM YHCJIC C NIPUMCHCHHUEM TpaUUISCKUX MPCH-
CTaBJICHUU (yCTaHaBJ'II/IBaTL, HUMECT JIN YPAaBHCHHUEC UIIK CUCTEMaA
yYpaBHEHHU pEHICHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

6 Pemrath n1uHelHbIE HEPABEHCTBA, KBaJApaTHbIE HEPABEHCTBA; U30-
OpakaTh pEIICHHEC HEPABCHCTB Ha YHCJIOBOM NPSIMOM, 3aITHUCHI-
BaTh pEUIEHHUE C NOMOIIBIO CUMBOJIOB.

6 Pemath cucTteMbl JJUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJTFOYAIOIINE KBaJIpaTHOE HEPaBEHCTBO; HM300pa)kaTh pPEIICHUE
CHCTEMBbl HEPaBEHCTB Ha YHCJIOBOW MpsIMOM, 3alMChIBAaTh pelle-
HUE C TIOMOIIBIO CUMBOJIOB.

6 Mcronp30BaTh HEPABEHCTBA MPU PEIICHUHN PA3JIMYHBIX 3ajad.

Dynrxyuu
6 PacrmosnaBathb (byHKIII/II/I HU3YYCHHbBIX BUIOOB. IToka3pIiBaTh cxema-
TUYECKH PACIIOIOKEHNE Ha KOOPAWHATHOM TJIOCKOCTH TpadUKOB

7% : :kx, :kx+b9 :I_C
yHKIMI BUDa: Y y y , Yy =ax* + bx + c,

X o
Yy=2x,Y =Xl = |X|B 3aBUCUMOCTH OT 3Ha4eHHH KO>PDuu-

€HTOB; ONNCHIBATh CBOWCTBA (DYHKIINH.

6 Ctpouth M M300pakaTh CXEMaTHYECKH TpapUKN KBaAPaTHIHBIX
(¢yHKIIMI, OoNMCHIBATH CBOWCTBA KBaJApPAaTHYHBIX (PYHKIHH MO
ux rpadukam.

6 Pacmo3naBaTh KBaJpaTHIHYIO (PYHKOHIO TT0 (popmyIie, TIpHUBO-
JIUTH TIPUMEPBI KBaJApaTUYHBIX (PYHKIUH W3 peajbHOW >XKH3HHU,
(GU3UKH, TEOMETPHUH.

Apudpmemuueckan u ceomempuueckan npozpeccuu

6 Pacno3naBarh apupMETHIECKYIO U TEOMETPHUUECKYIO POrPEecCuur
OpH pa3HBIX crioco0ax 3aaHus.

6 BBINOIHSITH BBIYUCIICHUS C UCIIOJIb30BaHUEeM (HOPMYJI N-ro 4djieHa
apu(PMETHUCCKON U TCOMETPUUCCKON IPOTrPECCHii, CYMMBI IIep-
BBIX N YJICHOB.

6 M300pakaTh 4WICHBI I10CJICIOBATEIBHOCTH TOYKAMH Ha KOOPIU-
HATHOW IIOCKOCTH.

6 Perrath 3aja4dn, CBsI3aHHBIE C YHCJIOBBIMHU IMOCJIEIOBATEIbHOCTSI-
MH, B TOM YHCJIC 3aJIa9 U3 PCATTbHOU KU3HU (C UCIIOJIb30BAaHUCM
KaJIbKYyJISITOPa, MU(PPOBBIX TEXHOJIOTHH).



TEMATMYECKOE NJIAHMPOBAHMUE YYEBHOIO KYPCA (MO FOAAM OBYYEHKA)
7 knacc (He meHee 102 v)

Ha3BaHue

pa3geiia OcHOBHOE OCHOBHBIE BHIOBI OEesiTEeJIbHOCTH

(TeMbI) coaepzKaHue 00y4aroIINuXCcsi

(aucio

YaCcoB)
Yuciaau ITonsiTHE panuoOHaJIBbHOT O CKCTeMaTK3HPOBaTL ! 060ramaTL SHaAHUNA
BBIYHUC- qucna. ApudmeTndeckue 00 OOBIKHO- BEHHBIX W JCCATHYHBIX JIPOOSX.
JIEHHUSsI. JNCUCTBHUSI C pPaMOHAIBHBIMUA CpaBHHUBAThL H YHOOPsSAOOYHBATHL [IpPOOH,
PanvoHanbH nmpeoOpa3oBbiBasi IPH HEOOXOAUMOCTH JICCITHYHBIC
bI€ YHCJIa YHCIIAMH. CpaBHeHue, IpoOu B OOBIKHOBCH- HBIC, OOBIKHOBCHHBIC B
(25 9) YIOpAIOUMBAHHE JIeCATUYHBIC, B YacTHOCTH B Oec- KOHEYHYIO

palMOHAIBHBIX YUCEJI.
CreneHb € HaTypaJbHBIM
MOKa- 3aTeJIEM.

Pemrenne ocHOBHBIX 3a/1a4d Ha

apoow, OPOLCHTHI u3
peabHON MPaKTHKH.
TTpusHaku JEIIMMOCTH,

paszio- >KeHUsI Ha MHOXUTEIU
HaTy- paJdbHBIX YHUCEII.
PeanbHbIC 3aBUCHMOCTH.
Ilps-- wmas  wu  oOparHas
OPOITOPLIMO- HAJIBHOCTU

JIECSITUYHYIO JIPOOb.

IIpuMeHSATH pa3HOOOpPa3HBIE CIOCOOBI M
NPHUEMBI BbI- YHCJIEHUsI 3SHAYEHUH TPOOHBIX
Bblpa}KeHHﬁ, comepka- IMIUX OOBIKHOBEHHBIE H
JeCsITUYHBIE ApOOW: 3aMEHSTh NPHU HEOOXOTUMOCTH
JECSITUYHYIO ApOOb OOBIKHOBEHHON N OOBIKHOBEHHYIO
JIECATUYHON, IIPUBOAUTH BBIpOXKEHHE K (dopwme,
HauOoJiee yJIOOHOW JUIST  BBIYHCIICHUN, IPEoO-
pa3oBbIBaTh JAPOOHBIC BBIPAKCHHUS HA YMHOXXCHHEC U
Jile- JICHHE JIeCSITUYHBIX JpoOeil Kk JcHCTBUSIM C
LEJIBIMU YHC- JIAMU.

IIpuBOOMTH UYHCIOBHBIE M OyKBEHHBIE
IMIPHMEPBbI CTENEHUM C HaTypallbHbIM I1OKa3aTeeM,
OOBSICHSISI 3HAYCHMS] OC- HOBAaHUS CTENEHH |
roKasaTesisi CTeIICHU, HaXOJAUTh 3Ha- YCHUs CTeIeHel
Buaa a" (a — mro0oe palnuoHajIbHOE 4YHCIIO, 1T —
HATypaJIbHOE YHCJIIO).

IToHMMAaTh cmbici 3anmucd  OOJBIIMX YHCEN C




MOMOIIIBIO ASCSITUYHBIX Apo0eit u crenenei uncna 10,
IPHMEHSTD IX B PSAIbHBIX CUTYyalUsIX.




Ha3BaHue
pa3gea
(TeMsbI)
(4HCII0
YacoOB)

OcHOBHOE
coaepKaHHue

OCHOBHBIE BHIBI JesiTeILHOCTH
00y4YarouIuxcsi

IIpuMeHATH MPU3HAKHA JICIITUMOCTH,
PAa3JI0KSHUST HA MHOYKUTEIIN HATYyPaIbHBIX YHCEII.
Pemrats 3aJaY®W Ha  YacTH, I[POLCHTHI,
OpONOPLMH, HAa HaxXOXKJeHue aApobu (mporeHTa) oT
BEJIMYUHBI U BEJUYH- HBI 110 €€ apobu (IpoIeHTy),
npobu (mporieHTa), KOTO- PBIA COCTaBISIET OJHA
BenmuuHA OT Apyroii. IIpHBOAMTH, pa30HUpaTh,
OIl€EHHUBATBh  pa3jiduyHble  pEUIeHUs,  3alucHu
pElIeHn TEKCTOBBIX 3ajad.

Pacmmo3HaBaTh Hu OG'BHCHHTB, onMpasiCh Ha
ompezele- HUsI, MPSIMO MPOIOPIIMOHATIBHBIE U 0OpaTHO
[PONOPLIH- OHAaJIbHbIE 3aBUCHMOCTH MEXTY
BeMYMHAMK; IIPHUBO- MTHTHh MOIPUMEPHI 5>THX
3aBHCUMOCTEH M3 peallbHOTO MHUpPa, U3 APYTUX YIeOHBIX
pPEIMETOB.

PerraTh 11pakTUKO-OPUEHTUPOBAHHBIE 3aa4yd Ha
npobw, IPOIIEHTHI, MPSIMY FO u o0paTHyIO
HPOITOPIIHOHAIILHOCTH, IIPOTIOPIIUHT

Anreo6panue
cKHue
BBIPaKeHHUsI
(27 a)

BykBenHbie
Ilepe- mennsle. JlomycTUMBI
3Hade- HUA
DopMyIbI.

BBIPDA>KCHU .

(S

TIICPEMCHHBIX.

IIpeoOpazoBaHne OyKBEHHBIX

BBIPAXKEHUM,
CKOOOK u OpUBEICHHA
IMOJOOHBIX Cllara- eMbIX.
CaolicTBa CTEIeHN
HaTypaJlb- HBIM NOKa3aTeJIeM.

packpbITHE

(§]

C

OBj1ageTs anreOpanvyecKoil TEPMHHOIOTHEH |
CUMBOJIM- KOi, IIPHMEHsITB ¢e¢ B Ipolecce
OCBOEGHUSI y4eOHOT0 Ma- TepHaja.

HaxooguTh 3HadeHUs] OYKBEHHBIX BBIP@KCHHUH
Opu 3a- JaHHBIX 3HAYCHUSIX OYKB; BBIIOJHSTH
BBIYHCIICHUS TIO0 (DOpMYyIIam.

BBIITOJIHATH 1peodpa3oBaHusl [[EJI0T0 BhIPAKCHHUS
B MHOI'OYWJICH IPUBEIACHHUEM HO}106HBIX cJiaracMabIX,
pac- KpbITHEM CKOOOK.




MHOTroO4WIeHBI. CrnoxxeHue,
BbBIYH- TaHHUCEC, yMHO)KeHI/le
MHOrouje- HOB. PopmyJibl
COKpamEHHOTO  YMHOYKCHHSI.
PaznoxxeHne MHO- TOYICHOB
Ha MHOXUTECIIU

BBIITOJIHATH YMHOKEHHE OZIHOYJICHA Ha
MHOT'OY4JICH u MHOT'OYJICHA Ha MHOTI'OYJICH,
IPHUMEHATHb G(opMynsl KBa- JApara CyMMBI |
KBaJpaTa PasHOCTH.

OCymieCTBIIATH Da3ioKCHUE MHOTOYICHOB Ha
MHOKHMTE- JM IIyTEM BBIHECEHHUS 3a CKOOKM 0OOuIero
MHOKHUTEINII, OPUMEHEHHUs  (QOPMYJIbI  Pa3sHOCTH
KBaApaToB, (OPMYJI COKPALIEHHOTO YMHOKEHHSL.
IIpUMEHSATH npeo0pa3oBaHUE MHOTOWIEHOB JIJIst
pelile- HHSA pa3IMYHBIX 3a7a4 W3 MaTEeMaTHKH,
CMEXKHBIX IIPEJl- METOB, U3 PEAJbHOU MPAKTUKHU.

3HaAaKOMMUTHLCS C HCTOpUEeH pa3BUTHS
MaTEeMaTUKH
YpaBHeHUs1 VYpaBHeHUE, npasuia Pemiats JIMHEHHOE ypaBHEHUE c OJIHOM
u npeoOpa- 30BaHUs nepeMeHHol, MPHUMEHsIsI IIpaBHIAa nepexona oOT
HepaBeHCTB YpaBHEHUs, paBHO- HCXOJHOTO YpaBHEHUsI K PaBHOCHILHOMY eMy Ooiee
a (20 9) CUJIBHOCTh YPaBHCHH. npocroro  Buaa. IIpOBEePsATH, sBIsSETCS  JU
JluneiiHoe ypaBHEHHE C OJTHOM KOHKPETHOE YHCJIO KOPHEM YpPaBHEHUSI.
[IEPEMEHHOM, PEIICHHE JIUHEN- ITogOupaTs IPUMEPHI [1ap Yuced,
HBIX ypaBHeHHH. Pemrenne SIBJISIFOLLIUXCS pellie- HUEM JIMHEHHOIO ypaBHEHUs C
3amaq c IIOMOILBIO nBymst mepeMeHHbIMH. CTPOMTB B KOOPAMHATHON
YpaBHEHUH. IJIOCKOCTHU Ipad)MK JIMHEHHO- TO YPAaBHEHUS C JIBYyMs
JInHeliHOE ypaBHEHHE C IBYMSI IIEPEMEHHBIMH; MOJIB3YsICh rpa- GUKOM,
IIEPEMEHHBIMU U €ro rpaduk. NIPHUBOOUTH IIPHUMEP5I pelIcHUs ypaBHCHUS.
Cucrema JByX JIMHEHHBIX HaxoguTh peIleHMe CHCTeMbl IBYX JHHEWHBIX
ypaB-  HEHUM Cc  OByMs ypaBHe- HUM C AByMsI II€pEMEHHBIMU.
IIEPEMEHHBIMU. Pemenue CocTaBiIsATh U pellaTh ypaBHEHHE WA CUCTEMY
CHUCTEM YypaBHEHHH CHOCOOOM ypaBHe- HHI IO YCIIOBHIO 3aJladyi, HHTEPIIPETHPOBATH
IIOJACTAaHOBKHU M CIIOCO- OOM B COOTBET- CTBHH C KOHTEKCTOM 3aJ1a4H ITOJIydCHHBII
CJIOYKCHUSL pe3ynbTaT
Koopaoun Koopaunara TOYKH Ha HN300pazkKaTh Ha KOOPAMWHATHOHN MPsAMOM TOYKH,
aTbl H OpsIMOU. Yuciossie COOT- BETCTBYIOIIME 3aJaHHBIM KOOpAWHATaM, JIy4H,

rpaduku

npoMexyTku. Pac- crosHue

OTpE3- KU, HUHTCPBAJIbI; 3aIIucChIBaTh nux Ha




'lDy'HK]J;I/I
u (24 9)

MEXITy ABYMST TOYKaMH
KOOPAUHATHOW ONPSIMOM.

anre6pa1/1quKOM SA3BIKC.




Ha3BaHue

pa3ageiia OcHOBHOE OcHOBHBIE BHOBI JesiTe/IbHOCTH
(TeMBbI) coaepKaHHue 00y4YarouIuxcsi
(4HCII0
YacoB)
IIpsimoyronbHas cucreMa OTMedYaTh B KOOPIWHATHOM IVIOCKOCTH TOYKH
KOOp- IWHAT Ha IUIOCKOCTH. O 3aJaH- HBIM KOOpJAMHATaM; CTPOUTH TIpadUuKu
TTpumepsbl rpadukos, HECJIOXKHBIX 3a- BUCHUMOCTEH, 3aJaHHBbIX (opmysiamu,
3aJlaHHBIX  (opmyna-  MHU. B TOM YHCJIC C ITO- MOIIBIO MUGPOBBIX JabopaToOpuii.
Yrenue rpaduKOB pealb- IIpuMeHATS, u3ydyarb npeuMyIinecrBa,
HBIX 3aBHUCUMOCTEN. HHTEepPIpeTUupPo- BaTk rpadudeckuii crocod
[Monstme ¢ynkumu. ['padpux NpEeACTaBICHUS M aHAIM3a Pa3HOOOpa3sHOW >KU3HECHHOU
¢y, ColicTBa (GyHKIHIA. nHdopmanun.
JIuneitnas ¢ynkums. IToctpoe- OcBauBaTh noHsTHE (YHKIWHA, OBIaJIEBATh
Hue rpaduka JTUHEHHOH (yHK- (pyHKIMO- HaTbHOH TEPMHHOJIOTHEH.
muu. I'padpuk GyHknmm y = | X Pacnmo3HaBaTh nuHelinyo yakmuio Yy = kx + b,
| OIIM- CHhIBATBb € CBOMCTBA B 3aBUCHUMOCTHU OT
3HAaYeHUH K0}~ punmenTos k u b.
Crpours rpaduxku JIMHEHHOW  (DYHKIIHH,
pyHKIIIN
Yy =1x|
Hcnonb30Barhb I.I;I/I(l)pOBLIe pecypcChl 151
IIOCTPOCHUS
rpadukoB GyHKIMI U U3ydEeHHUsT UX CBOMNCTB.
IIpuBoauTE IpUMEPHI JIMHEHHBIX 3aBUCUMOCTEN B
PE- AJIBHBIX NpOoLeccax U SABJICHUAX
IToBTOpPE [ToBTOpEeHUE OCHOBHBIX BbiOHupars, IIPUMEHSTH OIleHUBATh
HHEe " HOHSATUH U METOAOB Kypca 7 CIIOCOOBI CpaBHEHUs 4qucell, BBIYUCIICHUI,
000011eH KJjlacca, 0600- eHne 3HaHnH NpeoOpa3oBaHuii BHIPAKEHNH, Pe- IIEHHUs YPaBHEHMIA.
ue (6 9) OCyIIeCcTBISITh CAMOKOHTPOJIb BHIOIHAEMBIX

JIEHCTBUI W CaMOIIPOBEPKY pe3yJIbTaTa BBIYHCIICHHIA,
npeodpa3o- BaHUM, TOCTPOCHUIA.




Pemrarhb 3aJadM u3 peanbHOM SKU3HHU,
IPUMEHSATHh MaTe- MaTH4YeCKHe 3HaHHusI
JUISL pEIICHUS 3a/1a4 U3 APYyTrUuX MnpeamMeTOB.

Pemrath TEKCTOBBIE 3ajJadyd, CPaBHHUBATh,
BBIOHPATH CIIOCOOBI pelieHus 3a1a4u

8 knacc (He meHee 102 v)

Ha3Banue
pa3gena OcHOoBHOE OCHOBHBIE BHBI JesIT€JIbHOCTH
(TeMbI) cogepxXaHue 00y4aroIINuXCcsi
Kypca (94ucio
JacoB)
Yuciaa % 1 KBanpatHblii kOpeHb U3 PopMyIHpOBaThH OIPEIEIEHHUE KBAJAPATHOIO
BBIYHC- qucia. [Toastue 00 KOpHSI M3 4Hcia, apupMETHYECKOro KBaJpaTHOTO
JICHUsI. UppalvOHAJIbHOM YHUCJIIC. KOPH:L.
Ksagpart- JecsiTudHbIe IPUOIIMIKE- HUS IIpuMEeHATH Olepalyio U3BJICYCHHUST KBAIPATHOTO

HbIE€ KOPHH HppaoOHaJIbLHBIX YHCEIL.
(15 a) JelicTBUTENBHBIE YHCIIA.
CpaB- HeHUe
AEeNUCTBUTENbHBIX YHCEN.
Apudmernyeckuit
KBaJpaTHBIIA KOPEHb.
VpasHeHue Bujaa X> = d.
CaolicTBa apu(PMETHIECKUX
KBa- JIPaTHBIX KOPHEH.
IIpeoGpazoBa- HUE YHCIOBBIX
BBIPAXKEHUMN, CO- JeprKaIIUX
KBaJpaTHBIC KOPHHA

KOpHsI M3 4ucia, MCIOJIB3YS [PpH HEOOXOAUMOCTH
KaJIbKYyJIsi- TOP.

OuneHUuBaTh KBaJpaTHbIC KOPHHU LIEJIBIMH YUCITAMH
Y JIe- CATUYHBIMH APOOSMHU.

CpaBHHUBaThH u yHopsiZouuBaTh
palpoHaNbHBIE W Wppa-  [HMOHAJILHBIE  YHCIIA,
3aIMCAHHBIC C TIOMOIIBIO KBAJAPAaT- HIX KOPHEH.
HcciaenmoBaTh ypaBHEHME X° = d, HaXOIUTh
TOYHBIE U IPUOITMIKEHHBIE KOPHU Tipu @ > 0.
HccnemoBaTh CBOMCTBA KBaJpaTHBIX KOpHEH,
[IPOBO/ISI YUCIIOBBIE HKCIIEPUMEHTHI C UCIIOJIB30BAHUEM
KaIBKyJsi- TOpa (KOMITBIOTEPA).

Joka3bIBaTh CBOMCTBa apupMeTHIECKIX
KBaJPaTHBIX KOpHEH; [IPUMEHSITH ux TS
npeoOpa3oBaHusl BbIpAKe- HUM.




Ha3BaHue

pa3geia OcHOBHOE€ OCHOBHBIE BHIBI J€sITE€IBHOCTH
(TeMBbI) cogepXaHue 00y4YarouIuxcsi
Kypca (94ucio
JacoB)
BBINOJIHATH, NIPEOOPaA30BaHUS BLIPAKEHHUIA,
cojepa- IIMX KBaJpaTHble KOpPHU. Bbipaxars
INEPEMEHHBIE W3 TI'COMETPHUYCCKUX U (I)I/I3I/ILIGCKI/IX
dopmy.
BBIYHCIATH 3HAYEeHHU S BBIpaYKEHUH,
CoAEpKAalIuX KBa- JpPAaTHBIC KOPHH, HCIIONB3ysd IIPHU
HEOOXOAUMOCTH KaJlb- KYJISITOP.
HUcononb30BaThb B  XOA¢ peUICHHS  3a7a4
DJICMCHTApPHbIC npeacTraBJICHUA, CBsIBAHHBIC C
HpI/I6J'II/I)KéHHI)IMI/I 3HA4YC- HUSIMM BCIIMYHH.
3HAKOMMTHLCSI c ucropueu pasBuTHs
MaTeMaTUuKu
Yucia u CTeneHb ¢ 1ebIM PopMyIHPOBATH OIIPEAEIEHHE CTCICHH C
BBIYHC- [IOKa3aTesIeM. LIENBIM TTIOKa-
JIeHHUsI. CTaHIIapTHaH 3aIIMcChb 9Mciia. 3aTCIICM.
CreneHs
C IIeJIBIM Pa3Mepnl 0OBEKTOB OKpY’Karo- IIpenCcTaBIsATH 3aIMCh OOJIBIINX U MAJIbIX YHCEIT
IoKa3a- B CTaH-
TejeM mero Mupa (OT 3JIEeMEHTapHBIX napraom Buge. CpaBHHMBATH uncia U BEJIMYUHBL,
3ariu-
(7 ‘-I) qacTHUIl 10 KOCMHYCCKHUX CaHHBIE C MCIOJIB30BaHueM crerneHu 10.

00BEeK-

TOB), JJIUTEIBHOCTH IIPOIIECCOB
B

OKPY KaroIIeM MHUPE.

CBoiicTBa CTENEHU C IEIIBIM
I1o-
Ka3zarTrcJicMm

Hcnonbp30BaTrh 3allHCh uncel B CTaHIaPTHOM
BHJE IS

BBIPYKEHUST pa3MEPOB 0OBEKTOB, JUIUTEIBHOCTH
nporiec-
COB B OKPY>KAalOILIEM MUpE.

®opMy/IHPOBATh, 3alIUCHIBATH B
CHUMBOJIHYECKOH (op-




Me 1 HJUIIOCTPUPOBATh IPHMEPaMH CBoiicTBa
CTEICHU

C 1IEJIBIM [MOKA3aTeIIEM.

IIpuMEeHsATH> CBOMCTBA CTEICHU A
npeobpa3oBaHus

BBIPQKCHHH, COIEPIKAIIUX CTECICHHU C LCIIBIM
nokasare-

jeM. BBIITOJIHATH JEMCTBHS C YHCIaMH,
3aMMCAHHBIMU B

CTaHAAapTHOM BHJC (YMHOKCHHUE, ICIICHHE,
BO3BEJICHUE

B CTEIEHD)




Anredopangeck
ue

KBanpartHsrit TPEXYJIICH.
Pa3zjo- >keHue KBaapaTHOIO

Pacrmo3HaBaTh KBaJApaTHbIH TPEXUIICH,
YCTaHaBJIMBATh BO3MOYXXHOCTb €TI0 Pa3JIOKECHUS Ha

BbIPazKeHHsI. TpE€XUJieHa Ha MHOXXHUTEIIN MHOYKHUTEIIN.

KBagpaTHbIHN PackinagbpiBaTh Ha MHOXKHTEJIH KBaJIPaTHbBIH
TPEXWIeH TPEXUWICH C HEOTPULIATEABHBIM TUCKPUMHUHAHTOM

(G )

Anreopaunue Anrebpandeckast IpoOsb. JanuchIBaTh areOpandyccKue BbIPAKCHUS.
CKHe Jlommy-  cTUMBIe  3HA4YEeHUsI Haxoourthb

BbIPpazKeHHs1 NEPEMEHHBIX, BXOIAIIUX B 00JIaCTh ONPEEICHUS PAlIMOHAIIEHOTO BBIPAYKCHUSI.

. aJ'IFe6paI/I‘IeCKI/Ie BBIPpA>KCHU . BBIHOJIHHTB YHUCJIOBBIC ITOJACTAHOBKH U
Anredpaunue OcHOBHOE CBOMCTBO BBIYHC/ISATH 3Ha- yeHHe IpoOH, B TOM YHCIIE C
CKasi Ipo0b anreGpanvecKou Japoowu. [IOMOILBIO KallbKyJsiTopa. @OpMyIHpPOBaTh

(15 a)

Coxpa- mesue apobei.
CrnoxxeHue, BbIYUTAaHUE, YMHO-
JKeHUE U JieJIeHHe anredpanye-

CKHUX npobeit.
IIpeoOpa3zoBaHue BBIpAKECHUH,
coJieprKalmx asnre-

Opauueckue apoou

OCHOBHOE CBOWCTBO airedpamyeckoil 1podu u
IPHMEHSTB ero Ui Ipeoopa3oBaHus IpoOeH.
BBINOJIHATH HEHUCTBHSI C alreGpandeckuMH
npoosimu. [IpuMeHsTh TTpeoOpa3oBaHus BBIPAKCHUHN
IUTsL perieHus 3aja4. BhIpazKaTh HepeMeHHbIe
n3 dopmyin (pusnye- CKUX, FTEOMETPUUECKHUX,
OIMCHIBAIOIIMNX OBITOBBIE CHUTYya- ITHH)

YpaBHEeHHus1
u
HEepPaBeHCTB
a.
KsagparHblie
ypPaBHEHUs
(15 9)

KBanpaTtnoe ypaBHEHHE.
Hemnon- HOE KBaJpaTHOE
ypaBHeHue. dopmyiia KOpHEH
KBaJpaTHOI'O YpaBHEHMUSI.
Teopema Buera.

Pemenue YpaBHEHUH,
CBOJSIIIIUX- CSI K KBAJAPAaTHBIM.
ITpocreiimme poOHO-

palMoOHaJIbHBIE ypaBHE- HUSI.
Pemenue TekcTOBBIX 3axad C
II0-  MOIIBIO KBaJpaTHBIX
YpaBHEHUN

Pacmo3HaBaTh KBaJpaTHbIC YPaBHCHUSI.
3anuceiBathk GOPMYJIY KOpHEH KBaIpaTHOIO
ypaBHe- HUS; pemniaTrs KBaJpaTHbIe
YPABHEHHMSI — I[OJIHBIC U HE- ITOJHBIC.
IIpoBOOUTH MPOCTEHIIIHE HCCIeTOBaHUSsI
KBaJIpaTHBIX YpPaBHEHUM.

PemraTts YPaBHEHUSs, CBO/ISIIIAECS K
KBaJpaTHBIM, C IIO- MOIIBIO IHIpeoOpa3oBaHUil U
3aMEHOI EpEMEHHOIL.

HaOiaromaTh M aHAJIM3UPOBATH CBI3b MEXKIY
KOPHSIMH U KOd(pdHIHeHTaMHU KBaJIpaTHOI'O yPaBHEHHSI.
DdopMyIHPOBATh TcopemMy Bmuera, a Takke
O6paTHyIO TCOpPEMY, NPUMCHATH OTHU TCOPEMbI JIsA
peICHUs 3a1a4.




Ha3BaHue

pa3geiia OcHOBHOE OCHOBHBIE BHOBI JesIT€JIBHOCTH
(TeMbI) cogepxaHue 00y4YarouIuxcsi
Kypca (94ucio
JacoB)
Pemiars TEKCTOBBIE 3aJadH anreOpandecKum
CIoco0OM: TIEPEXOUTh OT CIOBECHOH (DOPMYJIMPOBKHU
YCJIOBHSI 3a- JAa4M K aJireOpandecKod MoJAeIH ITyTEM
COCTaBJICHUA YPaBHCHUSI, peuiaTtb COCTAaBJICHHOC
yYpaBHEHUE; UHTEP- [IPETUPOBATH PE3yAbTAT.
3HAKOMHUTHCSI C HCTOPHMEH pa3BUTHs anre6phl
YpaBHeHusn JluneliHoe  ypaBHEHHE c Pacmmo3HaBaTh JMHCHHBIC YPaBHCHHUS C JABYMs
H HepaBEHCTBa. ABYMsL IIEPEMEHHBIMU, cro NEePEMECH- HbIMHU.
Cucremsl rpauk, MpUMEpbl pPEIICHUs CTpouTh rpadukyu JIMHEWHBIX YpaBHEHUN, B TOM

ypaBHEe- HUH
(13 9)

YPaBHEHUH B LICJIBIX YMUCIAX.
Pemienne cucrem IByX JUHEN-
HBIX YpaBHEHHH C JByMs
nepe- MeHHbIMHU. [Ipumepsl
pEIIeHUs] CUCTEM HETWHEWHBIX
YpaBHEHUM c ABYMs
IIEPEMEHHbIMMU.

I'papnueckas
HHTEPIIPETaIUs ypaBHEHUS C
OByMsI TIEpEMEHHBI- MU U
CHCTEM YpPaBHEHUH C HABYMs
NEPEMEHHBIMU.

Pemenne TekcTOBBIX 3amad C
no- MOLLIBIO cHUCTEM
ypaBHEHUH

qucie
HCHOJIb3ys1 TU(PPOBLIE PECYPCHI.

Pa3juyaTsh mnapauielibHble W 1ePECEKaOIIHECs]
OpsIMBIE IO UX yPABHEHUSIM.

PemiaTthb cucrteMmbl JIByX JIMHCHHBIX ypPaBHCHHH C
JBYMsI IEPEMEHHBIMU MOACTAaHOBKON M CI0KEHUEM.
PemiaThb 1pocTeiiine CUCTEMbI, B KOTOPBIX OJHO U3
YPaABHEHUM HE SIBJISETCS JIMHEHHBIM.

IIpuBOOUTH rpaduIecKyIo
HHTEepPIpeTalMuI0 peleHus ypaBHEHUS C JIByMs
HEepEeMEeHHBIMH M CHCTEM YpaBHEHUH C JBYyMs
epEeMEHHBIMU.

Pemrare TEKCTOBBI€ 3aJa4dM anreOpandecKuM
croco6om

VYpaBHeHUsA
u
HepaBeHCT

YuncioBbele HEPABEHCTBA U UX
CBOMCTBA.
HepasencTBo ¢ onHoi

PopmMmyIEpOBaATH CBOMCTBA YUCIIOBBIX
HEPaABCHCTB, WJI- JIFOCTPpUPOBATHL HUX Ha KOOpZ[HHaTHOﬁ
npsmMoi, JOKa3bI- BaTh alreOpanyuecKu.




Ba.
HepaseHncr
Ba (12 )

nepemMeH- HoU. JIuneiHble
HEpaBEHCTBA C

IIpUMEeHSITH CBOMCTBA HEPABEHCTE B XO/I€ PELICHUSI
3a1a4.




OJHOW MNEepeMEHHOW U ux
pere- HUE. Cucremsbl
JIMHEHHBIX HEpa- BEHCTB C
OJHOW NEepeMEeHHOW U HuX
peuieHue.

HzoOpaxenue peueHus
JIMHE- HOro HepaBeHCTBa U
UX CHCTEM Ha  YHCIOBOM
psIMO

PerraTh JvHeliHble  HepaBEeHCTBA C  OJHOM
HepeMeHHOW, M300pa)kaTh pelIeHHe HEepaBEeHCTBA Ha
4UCIOBOM IIpsi- MOM.

Pemrars CHUCTEMBI JIMHEHHBIX HEpPaBEeHCTB,
n300pakaTh pElIeHHEe CHCTEMBl HEpPaBEHCTB Ha
YHUCJIOBOU IpsIMOit

DYyHKITUH.
OcCHOBHBIE
HOHSATHS

(59)

TTonsitne dyHKIHAU.
Oo6mnactb

OIIpEICIICHUsI 1 MHO>KECTBO

3Ha-

yeHu GyHKIUH. CIrocoObt

3aza-

HAA QYHKOUN.

I'padpuk PysxIHIHT.
CsoiicTBa

pyskIHM, Ux oTtobpaxeHue

Ha

rpacduke

HUcnoab30BaTh (QyHKIMOHAILHYIO
TEePpMHHOJIOTHIO H
CHMBOJIHKY.

BBIYHCIATE 3HAYEHUA QyHKIHUH, 3a1aHHbIX
dhopmynamu

(mp1 HEOOXOIMMOCTH HCITIONB30BaTh KaJIbKYJISATOP);
CO-

CTaBJ/ISITh TAOIHIBI 3HAYEHHH DyHKINU.
CTpouTh 0o TOYKaM IrpaduKH (yHKIHIA.

OnucsIBaTh CBOMCTBA (QYHKLIUU HA OCHOBE €8
rpaduye-

CKOI'O mpeaCcTaBJICHUSA.

HUcnoab30BaTh (QyHKIMOHAIBHYIO
TEPMHHOJJIOTHIO H

CHMBOJIUKY.

HccaenoBars npuMeps! rpaduKoB, OTPAKAIOMINX
peans-

HBIC ITPOIIECCHI U SABJICHUSA. anBOJIHTB
IPpHUMEPHI Npo-

HIECCOB U SIBJICHHM C 3aJaHHBIMH CBOHMCTBaAMHMH.
Hcnonbp30BaTh KOMOBIOTEPHbIE
IIporpaMMBbl Ui TIO-

cTpoeHUs TpaduKOB QYHKIIUU U U3YyUCHUS UX
CBONCTB




DYyHKITUH.
Yucnossie
dyHKINH
(9 9)

YreHne U ITOCTPOCHHE
rpaduKoB

byuxnuii. ITpumepst
rpaduKoB

pyHKINI, oTparkarommx
peanb-

HBIE ITPOIIECCHI.

DYyHKIHH, OHNHUCHIBAIOIINE
apsi-

MYIO U OOpaTHYrO HOpPOHOPIIHO-

HaJIbHBIC 3aBUCUMOCTH, HUX
rpa- ¢puku. ['unepboa.

HaxoouTh ¢ HIOMOUILI0 rpaduka pysxnmu
3HA4YCHUE O/I-
HOU M3 paccMaTpuBacMbIX BCJIIUYHH 110 3HAYCHUIO

Apy-
TOou.

B Hec/okHBIX cilydasx BhIpazKaTh (opMy1o#
3aBHCH-

MOCTBb MEXK/y BEIHMUUHAMH.

OnuchsIBaTh XapakTep U3MEHEHUs OJIHOMN
BEJIMYUHBI B

3aBUCUMOCTH OT M3MEHEHHS JIPYTrOM.




Ha3BaHue

pa3geiia OcHOBHOE OCHOBHBIE BHOBI JesIT€JIBHOCTH
(TeMBbI) coaepKaHHue 00y4YarouIuxcsi
Kypca (94ucio
JacoB)
I'papuxk PyHkuMH Yy = X°. Pacnmo3HaBaTh BHIbl H3y4YaeMbIX (QYHKIIHHA.
Ddynkuuu Yy = X2, Yy = X7, IIoka3bI- BaTh CX€MaTHYECKH [10JI0)KEHUE HA
y = x y = | x KOOPJIMHATHOM IUIO- CKOCTH rpadukoB  (YyHKIHI
> > — — 3
rpaduyeckoe peuieHue Bua: Yy = X, Yy = X,
ypaBHEHUH u CHCTEM y= X,y =|x|
YpaBHCHHH Hcnons30BaTh PyHKIHOHAILHO-
rpadudeckue mnpen-
CTaBJICHMSI JUIsi PCUICHUS W HCCICIOBaHMS
YpaBHEHUU U CUCTEM YyPaBHEHUM.
IIpuMmeHsaTs HUGPOBBIE PECYpPChI s
noctpoeHus rpa- GUKoB PyHKIHHA
IToBTOpPE IToBTOpCHUE OCHOBHBIX BriOupars, IIPUMEHSATH, OIleHUBaATh
HUE U IOHSITUI U METOJIOB KypcOB 7 CIIOCOOBI CpaBHEHHS qHCcen, BBIYHCIICHU,
0000111eH u 8 kiaccoB, 00600UIEHUE npeoOpa3oBaHuil BHIPAKEHUM, Pe- IEHUsT YPABHEHHH.
ue (6 9) 3HAHUMI OcymiecTB/ISAATH CaAMOKOHTPOJIb BBIIOJIHICMBIX

JIEWCTBUI M CaMONPOBEPKY pe3yJibTaTa BBIYMCIEHUM,
npeodpa3o- BaHUM, MTOCTPOCHUIA.

Pemrarhs 3amayud HW3 peaIbHOM KH3HH,
HpHMeHﬂTb MaTe- MaTU4YCCKHUE 3HaAHUA JJI PEHICHUS
3aa4 U3 Jpyrux npeamMeToB.

Pemrarh TEKCTOBBI€ 3aJladM, CpPaBHUBATH,
BBIOHPATh CIIOCOOBI pelieHus 3a1a4u




9 knacc (He meHee 102 v)

Ha3BaHue
pa3mena OcHOBHOE OCHOBHBbIE€ BHILI IesATEILHOCTH
(TeMsbI) comepzxKaHHue 00y4aroIIuXCsi
Kypca (4HuCJI0
YaCcOB)
Yuciaa u PanmmoHansHBIC YHCIIA, Pa3BUBaTh NPEeaCTAaBJI€HHUSI O YuCiax: OT
BBIYHC- uppanm- MHOYKECTBaA
JIeHUs1. OHaAJIBbHBIC YHCJIa, KOHCYHBIC HaTypaJIbHBIX YHCEJI OO0 MHOXKECTBa
HOeucTBH- u EUCTBUTEIBHBIX
TeJIbHbIE OeCKOHEUHBIC JECSITUYHBIC JIPO- qHcel.
gHCciIa
(9 ) ou. MHOXKeCTBO O3HaAKOMHMTBCSI C BO3MOKHOCTBIO ITPE/ICTABICHUS

JOEUCTBUTEIb-

HBIX YHCEIT,
OEHCTBUTEIILHBIC

qpciaa Kak OECKOHCYHBIC JICCsi-

THYHBIE npodu. B3aumuo
OIHO-
3HAYHOE COOTBETCTBHE MEXKIY

MHO>XECTBOM

IEUCTBUTEIILHBIX

YHCeJI © MHOYXECTBOM TOYEK
KO-

OPAUHATHOM ITPSIMOMA.
CpaBHEHHE NCHUCTBUTEIIBHBIX
qH-

cel1, apuMEeTHICCKUES
nencTBUs

C JACUCTBUTEIBHBIMU YHCIIAMHU.

neu-

CTBUTEIBLHOTO YMCJIa KAK OECKOHEUYHOM JIECITUYHOM
Apo-

Ou, IPUMEHSITh JIeCsITHIHbIC TPUOIVKEHHUS
panmroHa b-

HBIX U UppPallMOHAJIBHBIX YHCEI.

H300pazxKaTh AciiCTBUTEIbHBIC YMCIIa TOYKAMU
KOOPJH-
HaTHOM TpsIMOIA.

3anucsiBaTh, CPABHUBATh U
YHOPAIOYHUBATE JciiCTBU-

TCJIIBHBIC HHCJIA.

BBIHOJ'IHHTB, coueTrasl YCTHbIC U IMMCBbMCHHBIC
TpUEMBI,

apudMeTHIEeCKHUeE IEeHUCTBHSI C panuoHaJIbHBIMU
quciia-

MU, HaAXO0OODHUTDb 3HAUCHUS CTel‘[eHeﬁ C IICJIBIMU
mokasare-




ITpubmmkénHoe 3HaueHNE
BEJIH-

YUHBI, TOYHOCTh
MPUOIIVKEHUS.

Oxpyrinenne uncen. [Ipuknaka
u

OLIEHKA pe3yJIbTaTOB
BBIUHCIIC-

HUH

JSIMU UM KOpHEH; BBIYHMCJISITh 3HAaUCHUS 4YUCIOBBIX
BBI-
Ppa’keHU M.

TToTy4YuTh NPEOCTABII€EHHE 0 3HAYUMOCTH
JECUCTBUTEIIb-
HBIX YHUCEJI B NPAKTUYECKOU AEATEIILHOCTH YCIIOBEKA.

AHaJIK3PIpOBaTL H JeIaTb BBIBOIBI 0 TOYHOCTH
npuoIn-

JKEHHUS JIEUCTBUTEIIBHOIO YHCila IIPU PELISHUH 3a/1a4.
OKpPYIJIAATH JelCTBUTENbHBIE YNCia, BHIIIOJIHATH
nmpu-

KHOKY pesyibTaTa BbIYUCICHUN, OII€HKY 3HauCHUI
4uc-

JIOBBIX BbIPAKEHHUMH.

3HAKOMHMTBLCSI C UICTOPHEM pa3BuTHs
MaTeMaTHUKH




Ha3BaHue

pa3geia OcHOBHOE OcCHOBHBIE BHUOBI JEeATEIbHOCTH
(TeMBbI) coaepzKaHue 00y4YarouIuxcsi

Kypca (94ucio
JacoB)

YpaBHEeHUs1 JIuneiiHoe ypaBHEHHUE. OcBauBaTh, 3alIOMHUHATh M INIPHUMEHATH

M HEepaBEHCTBa.

Pemenue
YpaBHCHUI, CBOSIIIAUXCS K
-

rpaduUeckKue
MeTOObI IIpU PELUICHUU YPaBHEHUI, HEPAaBEHCTB U UX
CHU-

YpaBHEeHUs1 HEHHBIM. cTeM.
C OTHOH KBagpatHoe ypaBHeHUE. Pacmmo3HaBarTh leibie U ApOOHbIC YPABHEHUS.
Peme-
nmepeMeHHOH HHUE ypaBHEHHUH, CBOJISIIUXCS PeuraTh THHEMHBbIE U KBaJpaTHLIE
YPaBHEHHs1, ypaBHe-
(14 ga) K KBaJpaTHBIM. HUsI, CBOJISIIIIAECST K HUM, IIpOCTelIme JpoOoHO-
bukBagpaTtHbie panmo-
YpaBHEHUSI. HaJIbHBIC YPaBHEHUSI.
TIpumeps! penreHust IIpeniaraTh BO3MOXXHBIC CIIOCOOBI PEIICHHUSI
YpaBHEHUH TEKCTOBBIX
TpEeTbel U 4YETBEPTON CTEIeHel 3a1a4, 0OCYZKAAaTh UX U PelIaTh TEKCTOBbIE
33724 pas-
pa310XeHUueM Ha MHOXKHUTEIH. HBIMHM CIIOCOOaMH.
Pemenne  npoOHO- 3HAKOMHUTBCSI C HCTOPHEH pa3BuTus
pannoHalb- HbIX yPaBHEHHI. MaTeMaTHKH
Pemenue TeKCTOBBIX 3a0a4
anre-
OpanvdecKuM METOIOM
YpaBHEeHUsA JIuneitHOe ypaBHEHUE C JABYMs OcBauBaTh U IPUMEHATH NPUEMBI PELICHUS

H HEepaBEHCTBa.

CucreMsl
ypaBHe-
HHH

IIEPEMEHHBIMHU U ero rpaduk.

Cucrema AByX JTUHEHHBIX

ypas-
HEHHUH C IBYMSI I€PEMEHHBIMU

CHCTEMBI

IBYX JIMHEHHBIX YpaBHEHUH C JABYyMsl MEPEMEHHBIMU
"

CHCTEMBI ABYX yPaBHEHHH, B KOTOPBIX OJHO
ypaBHEHUE

HE SIBIISIETCST JIMHEHHBIM.




(14 9)

u

e€ pemieHue. Penienue
cucTeM

JABYX YpPaBHEHUM, OJHO U3
KOTO-

pPBIX JIMHEHHOE, a Jpyroe —
BTO-
po¥ crereHu.

I'paduueckast

HHTEPIIPETAIIHUS
CHUCTEMBI yPaBHEHHUH C JOBYMs

IICPEMECHHBIMU.

Hcnonb30Bare
¢ yHKIIMOHAIFHO-TpadUIECKHAE
npen-
CTaBJICHUA )il PEeIIIeHHrsI 1 HCCJIeJOBaHHUusd
ypaBHEHUH U
CHCTEM.

AHanu3upPOBaTh TEKCTHI 3aJad, permarhb nx
anrebpanye-
CKMM cIIOCOOOM: II€PEeXOTHTHh OT CIOBECHOU

bopmymu-

POBKH YCJIOBHSI 3a/1aUM K aJreOpanvecKoil Moaean
my-

TEM COCTaBJIEHUSI CUCTEMBI YpaBHEHUN; pelllaTh
COCTaB-




Penrenne TeKCTOBBIX 3a/1a4
anre- 6pandecKuM Criocooom

JICHHYIO CUCTEMY YpaBHECHUN; HHTEePIpeTHpoBaTh
pe- 3yabTar.

3HAKOMHUTBLCSI C UICTOPHEM pa3BuTHs
MaTeMaTHUKH

VYpaBHeHUusn YuncnoBbele HEpAaBEHCTBA U X Yurarsh, 3alIUCHIBATh, IOHUMATh,
u CBOMHCTBA. HHTEePIPEeTHPOBATH HEPAaBECHCTBA; UCIIOJIb30BaTh
HEepPaBEeHCT Jluneiinple  HepaBeHCTBa C CHMBOJIMKY U TEPMHUHOJIOTHI0. BBITIOJIHATH
Ba. OJIHOM MEepeMEeHHOl U ux peoOpa3oBaHMs HEPABEHCTB, HCIIOJIB30BATh I
HepaBeHncT perreHue. npeoOpa3oBaHUs CBOWCTBA YHCIOBBIX HEPABEHCTB.
Ba (16 9) CucreMbl JIMHEUHBIX Pacmo3HaBaTh JMHCHHbBIC U KBaJAPaTHbBIC
HEPAaBEHCTB c OHOU HepaBeHcTBa. PelIaTh nHeliHbIe HepaBeHCTBA,
IIEPEMEHHON U UX pellle- HUE. CHCTEMBI JIMHEWHBIX HEPABEHCTB, CUCTEMBI
KBanpatHele HepaBeHCTBa H HEPaBEHCTB, BKIIOYAIOIINX KBa- JPaTHOE
WX pENICHUE. HEPABEHCTBO, U PElIaTh UX; OOCYKIATh 110Jy-
I'padmueckass mHTEpHpeTanyst YCHHbIC PCIICHUS.
HEpPaBeHCTB U CHUCTEM Hepa- HN300pazKaTh pellleHre HEPABEHCTBA U CHUCTEMBI
BEHCTB c JIBYMst HEpa- BEHCTB HA YHCJIOBOU NpsMoOl, 3allHChIBATh
IIepEMEHHBIMU pellIeHrEe ¢ TOMOIIBIO CUMBOJIOB.
Pemrars KBaJpaTHbIC HEPABEHCTBA, HCIIOJIB3YS
rpadude- CKue MpeACTaBIICHUS.
OcBauBaTh M NPHUMEHSTH HEPABCHCTBA IPHU
peLIeHuN pa3INYHBIX 3aJad, B TOM YHCJE MPaKTHKO-
OPHUEHTHPO- BAaHHBIX
DYyHKITH Ksanparnanas ¢ysaknums, eé Pacnmo3HaBaTh BHAB  H3y4YaeMbIX  (YHKIHA;
u (16 9) rpaduK U CBOICTBA. HLIFOCTPH- poBartsb CXeMaTH4YeCKH,
ITapa6osna, KoOpAMHATEI OOBSIEHSITH DPACHOJIOKEHUE Ha  KOOPJIUMHATHOM

BEPIIUHBI apado- JIbI, OCh
CUMMETPHUH 1TapaboIIbl.
CrenieHHbIC QYHKIIHH C
HaTy- paJlbHBIMU
ImoKas3aTeasiMH1 21 3, Uux
rpaduku U cBONCTBA.
I'papukn dysrkamii: y =
kx

B

mrockoctn rpadukoB GyHKIMA Buaa:y = kx, y =
k
kx + b,y =",y =ax, y = ax,

Y = X, Y=|X| B 3aBUCUMOCTH OT 3HAYECHHIT
Kk03((H- LHMEHTOB; ONUCHIBATh UX CBOWCTBA.
Pacrmo3HaBaTh KBaApaTHIHYIO QYHKIHIO 110
dbopmyite. IIPUBOTUTH IPUMEPBI KBaIPATUIHBIX




3aBHCHMOCTEH U3 peabHOMN XU3HU, (QU3UKH,
T€OMETPHH.




Ha3BaHue

pa3gena OcHOBHOe OCHOBHBIE BHBI IeATEIbHOCTH
(TeMBbI) coaepKaHHue 00y4YarouIuxcsi
Kypca (94ucio
JacoB)
BbBIABIAATHL u 00600mars 0COOEHHOCTH rpaduka
KBajpa- THYHOU pyHKImMu y = ax® + bx + c.
Crtpourhr HM H300pazxKaTh CcXeMaTHUYECKH
rpadUKH  KBajapa- THYHBIX  (QYHKIOWH, 3aJaHHBIX
dopMmynamu BUnay = ax’, y = ax> + q, y = a(x +
Py =ax + bx + c.
AHAJIM3HUPOBATH M IPHMEHSITH CBOMCTBA
HU3yYCHHBIX (QYHKIUN I UX IIOCTPOCHHS, B TOM YHCIIE C
IMOMOIIBIO ITU(PPOBBIX PECYpPCOB
YuciaoBbie IMonsitue YHUCIOBOM OcBauBaThH U [OPHMEHATH WHJICKCHBIC
ImocJiie- Imocjie10Ba- TCIIbHOCTH. O603Ha‘{eHI/I$I, CTpOHTB pequbIe
oJoBaTeIBLHOC 3aﬂaHI/Ie II0CICa0BATCIIBHOCTH BBICKA3bIBaHHU C HCITIOJIB30BAHUEM
TH (15 9) peKyppeHTHO# dopMmynol u TEPMHUHOJIOTMH, CBSI3aHHOM C MOHSITUEM I10CJIE0BATENb-

dopmynoit n-ro wiena.
Apudpmernueckas u
reoMeTpH- qecKast
nporpeccud. PopmyJibl N-ro
qjeHa apuPMETHYECKOH U
T€OMETPUYECKON Mporpeccui,
CYMMBI IIEpBBIX 1 YJICHOB.
N300paxenue YJICHOB
apupme- THUYECKOH u
reOMETPUUYECKON mporpeccuii
TOYKaMM Ha KOOp- JUHATHOM
IUIOCKOCTH.

JIuHelnHbIi u
9KCHOHCHIIHAJIb- HBIH POCT.
CrioxHBIE MPOLICHTHI

HOCTH.

AHanu3upoBaTrhb dbopmyy n-ro qJIeHa
MOCJIEI0OBATEIb- HOCTH MJIM PEKYypPpPEHTHYIO (hopmyiy H
BBIYHCIATH YJICHBI MOCIe10BaTeIbHOCTEH,
3aJlaHHBIX TUMH (opMyJIamMH.

YcranaBiauBarhb 3aKOHOMEPHOCTH B
IIOCTPOCHUU IIOCJIe- JOBATEIILHOCTH, €CJIH BBIITHCAHEI
TepBBIE HECKOIBKO €& YJICHOB.

Pacrmo3HaBarTrhb apudmMeTHIecKyIo u
FeOMETPHUYECKYIO IIPOrPECCUM TIPU PA3HBIX CIIOCOOax
3aJIaHUs.

PemiaTsh 3ajayu ¢ HCIOIb30BaHHEM (POPMYIT 1M-ro
4jeHa apu(pMeTHIECKOMI u TeOMEeTpPHUYECKOH
MPOTPECCUi, CyM- MBI TIEPBBIX 1N YJIESHOB.
HN300paxkarsb YJICHBI IMOCJIEJIOBATEIbHOCTH




TOYKaMH Ha KOOp,HI/IHaTHOﬁ ITJIOCKOCTH.




PaccMmaTrpuBaTh IIpUMeEpbl IIPOLECCOB H
SIBJIGHHUHM U3 pe- ajbHON KU3HU, WILTIOCTPUPYIOIIHE
W3MEHCHHE B apu(d- METHYEeCKOW MNporpeccuu, B
reoOMEeTPUUIECKOt nporpec- cuuy; n300paxkaTh
COOTBETCTBYIOIIHNE 3aBUCUMOCTH I'pa- GUUESCKH.
Pemrars 3agadM, CBs3aHHbIE C YHCIOBBIMU
MocJieI0Ba- TEJIBHOCTSAMH, B TOM YHCIEC 3aJa4dd W3
peaslbHOW JKM3HH C HCIIOJIB30BaHUEM LHU(POBBIX
TEXHOJIOTHUU (PJEKTPOH- HBIX TaOmuI, rpaduuecKoro
KaJIbKyJIATOpa M T.IL.).

Pemrars 3agaun Ha CIIOKHBIE IPOLEHTH, B TOM
qycie  3aJadd M3 peajbHOM  mpakTHKH  (C
HCIIOJIB30BAHUEM KaJIbKYJISITOPA).

3HaAKOMHUTBCSA c

HCTOpHEH pa3sBUTHA
MaTEMAaTUKH
IloBTOpPEHHE, Yucia ¥ BBIYHCIICHUSI OnepuposBarthb IMOHATHSIMH: MHO>KECTBO,
00001IeHNE, (3anuch, CpaBHEHHE, JICHCTBUS [MOJMHOKECTBO, ~ OINEpalil  Haa  MHOXXECTBaMHU;
cucreMaru3 c JeCTBHU- TEABHBIMHU HCIIOJIB30BaTh rpaduyue- CKOE MIPEACTABICHHE
anusi YHCIIaMA, YUCIOBAsT IIpsiMast; MHOKECTB JUJIs OITMCAaHHsI peajib- HBIX IPOILIECCOB H
3HAHUK' MPOIEHTHI, OTHOIIIe-  HHs, SIBJICHUH, TIPU PEIISHUN 3a7ad U3 JIpy- TUX Y4eOHBIX
(18 9) HPOIIOPIINH; OKpyTJIEHUE, PEIMETOB.
MIPUGIIIDKEHHE, OLICHKA; AKTyaIu3upoBaTh TEPMHHOJIOTUIO u
pelre- HHE TEKCTOBBIX 3a1ad OCHOBHBI€ [eH- CTBHsI, CBsI3aHHbI€ C
apudme- THYESCKUM YHUCJIaMM: HAaTypaJbHOE YHCIIO, IPOCTOE M COCTABHOE
cnocobom) 9Uclia, JEIUMOCTh HATYPAIbHBIX YHCEN, MPHU3HAKH

JIETUMOCTH,  IIEeJIoe 9HCIIOo, MOIyNb  YHCIA,
OOBIKHOBEHHAsI M JECSTUYHas NpoOH, CTaHAapT- HBIA
BH/J1 YHCJIa, apU(PMETHUUCSCKHUN KBAIPATHBI KOPECHb.

! 371ech MpeICTaBIeHbI IIEMEHTBI COJIEP)KAHMs Kypca, U3ydaBlurecs B 5—8 Kiac-
cax ¥ TpeOyIolire NOBTOPeHusI, 00001IeHnst u cucteMarn3anuu. OoparaTrses K
STOMY MaTepHally MOXXHO B BHJE aKIIEHTa Ha 3aBEpIIAIONISM JTarle U3y4YeHUs
Kypca 9 Kjlacca WM PaclpelesisiTh 10 COOTBETCTBYIOIIUM TEMAaTHYECKUM pa3-




JejiaM, U3yda€MbIM B TCUCHUC yqe6H0r0 roaa.



Ha3Banue
pa3gea
(TeMsbI)
Kypca (94ucio
JacoB)

OcHOBHOE
copepkaHue

OCHOBHBIE BHIBI JesiTeILHOCTH
00y4YarouIuxcsi

BBIIIOIHATL [OEHCTBHSA, CpPaBHHBAaThL H
YHOPSAOOYHUBATE 4YHCia, MPEACTaBIsITHL 4YHUCIa Ha
KOOPJIMHATHOM psIMOH, OKpYTJISITh qucia;
BBIINOJIHATL IMPHUKHIKY H OIEHKY pe-
3yJbTaTa BBIYMCIECHUH.

Pemrarh TEKCTOBBIE 3aJa4dH apu(PpMETHYCCKUM
criocobom. Pemrarh IpakKTHYECKHE 3aJadi,
coJiep Kalre MpouUeH- Thl, I0JIU, YAaCTH, BbIpAXKAIOIIHE
3aBUCHUMOCTH: CKO- POCTb — BpeMs paccrosinue,
lleHa —  KOJIM4e- CTBO — CTOHMOCTbH, OOBEM
paboTel — BpeMsi — TIPO- U3BOJIUTEIBHOCTh TPY/a.
Pa36HpaTL peanbHbIC )KU3HEHHBIC  CHUTYyalluH,
dbopmMyIH- poBaTh HUX Ha A3LIKE MaTEeMaTHKH,
HaAXOOHUTB pelleHue, NPUMEHssT MaTeMaTH4YeCKUN
annapar, HHTepIpeTHUupPoO- BaTh pe3yJbTaT

Anredpanueckue
BbIPaKeHHsI
(nmpeoOpa3oBanue anredpanye-
CKHUX BBIpa)KeHHfI,
JAOITYCTUMBIC 3HaLIeHI/I$[)

OnepupoBaTh NOHATUSIMM: CTEIEHb C IEIBIM
moKasare- JeM, apu(METHICCKUI KBaAPaTHBIN KOPCHbB,
MHOTO- 4JICH, anreOpandeckas ApoOb, TOXKIAECTBO.
BBIIIOJIHATH OCHOBHbLIE IeHCTBHSL:
BBINOJIHATE PacuEThl 1Mo (popMyiramM, ITpeoOpa3oBBIBATE
nenble, ApPOOHO-pal- OHaJIbHBIE BBIPAKEHUS U
BBIP@XKEHUS C KOPHSIMH, pea- JIM30BBIBATh PA3JIOKEHUE
MHOTO4WJIEHa  HAa  MHOXHUTEIH, B TOM YHCIE C
HUCIIOJIb30BaHUEM (OPMYJI Pa3sHOCTH KBa- JPaTOB U
KBajJpara CyYMMBlI W pa3HOCTH; HaxXxOJuUTb JO-
IIyCTUMBIE 3HAYEHUS ITIEPEMEHHBIX JIJIsI 11p06H0—paL1M0—
HAJIbHBIX BBIPAXKEHUM, KOPHEH.




MopeupoBaTh ¢ oMo (GOpMYIT pealibHbIe
[IPOLIEC- ChI U SIBJICHUSI

DYyHKIIUHA (moctpoeHue,
CBOM- cTBa U3y4YEHHbIX
yHkuii; rpa-  ¢duueckoe
peureHue  ypaBHEHHM W UX
CHCTEM)

OnepupoBarshb MOHSATHUSIMH: dbyuxws,
rpabuk QyHK- MU, HyId GYHKIHHA, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA,  IPOMEXYTKH  BO3pacTaHUs,
yObIBaHMsI, HauOoOJIbIlIee W HaWMMEHbIIIee 3HAYCHUS
dyHKIHN.

AHaTU3UpPOBaTh, CPaBHUBATh, OOCYyXKIaTh
cBoiicTBa QyHKIUN, CTPOMUTH UX rpaduKu.

OnepupoBarsb NMOHATHUSIMM: npsimMast
HNPONOPLIMOHAJIb- HOCTb, oOparHast
HPONOPIIUOHAIBHOCTD, JIMHEHas byHKIMA,

KBaapaTtudHas GyHKOUs, napadoia, rumep- 6oma.
Hcnonb30BaTh IpadHKH s onpeacieHus
CBOMCTB, IPOLIECCOB U 3aBUCHUMOCTEH, JUISI pEIIeHUs
3a1a4 U3 Jpy- I'MX y4YeOHBIX IIPEIMETOB M PeaIbHOMN
)KU3HH; MOJEJIH- POBATh C IMOMOIIBIO TPapUKOB
peaibHbIC MPOLIECCHI U SIBIICHUS.

BoeIipazkaTh (GOpMYy/JIaMM 3aBUCHUMOCTH MEXKIY
BEJINYH- HAMU

ITpn paszpaboTke paboueit mporpaMMbl B TEMATHYECKOM IIJIAHUPOBAHUHU JOJKHBI OBITh YUTEHBI BO3MOXK-
HOCTH HMCHOJIb30BaHUS JEKTPOHHBIX (IIM(POBBIX) 0O0pa3zoBaTeIbHBIX PECYPCOB, SIBISIONIMXCS YYEOHO-METO-
JOUYECKUMH MaTepuaiaMu (MyJIbTHMEIUNHBIE IIPOTPAaMMBbI, SJICKTPOHHBIE YUYEOHMKH W 3aJadHUKH, DJICK-
TPOHHBIE OMOIMOTEKH, BHUPTyaJIbHBIC JIA0OPATOPUH, UTPOBBIE MPOrpaMMBbl, KOJUICKIIUH HUQPPOBBIX 00pa3o-
BaTEIBbHBIX PECYpPCOB), WCHOJIB3YEMBIMU I OOYYEHHUs] U BOCIHMTAHUS Pa3JIMYHBIX TPYII ITOJIb30BaTelei,
MIPEICTABIIEHHBIMH B 3JIEKTPOHHOM (LIM(PPOBOM) BHIE U PEATM3YIONIMMHU JUaakTHYeckrue Bo3moxkHoctn KT,

COJIepyKaHUE KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 0Opa30BaHUM.




PABO4YASl NMPOrPAMMA
YYEBHOIO KYPCA «FEOMETPUfA». 7(1)9 KJACCHI

LE/IN U3YHEHMA YHEBHOIO KYPCA

«MareMaTHKy y’K€ 3aT€éM Y4YUTh HaZl0, YTO OHA YM B ITOPSIZIOK
OPUBOJAUTY, — MHUCAJ BEIUKUHN pycCcKkuil yueHbld Muxaun Bacunbe-
BU4 JlomoHOCOB. I B 3TOM COCTOUT OJIHA U3 JIBYX IIejeil
0Oy4YeHHsI TEOMETPUN KaK COCTABHOM YacTH MaTeMaTHKH B IIIKOJIE.
OTOH 1enar COOTBETCTBYET AOKa3aTeJIbHAasl JIMHUSA MIpenogaBaHUusA
reometpun. Ciieqyst mpeacTaBICHHON padodeit mporpamMmme,
Ha4dMHas C CEIbMOT0 Kjlacca Ha YpPOKaxX Nr€OMETPHUHU O0yUaroIIUHCs
YYHUTCS IPOBOJUTE J10- Ka3aTEJIbHBIC PACCYKICHHUsS, CTPOUTH
JIOTUYECKHE YMO3aKJIIOUCHUSI, JOKA3bIBaTh NCTUHHBIC
YTBEPKIAECHUSA U CTPOUTHh KOHTPIPUMEPSHI K JIO’KHBIM, IPOBOAUTH
paccy>kXIeHUsI «OT MPOTHUBHOTO», OTJINYATh CBOMCTBA OT
MIPU3HAKOB, ()OPMYJIMPOBATH OOpaTHBIC YTBEPIKJICHUS. Y UYCHUK,
OBJIAICBIINH HMCKYCCTBOM pPAacCy’XAaTh, OyJeT MPUMEHSATH €ro U B
OoKpy>karomieh >xu3nu. Kak nimcan reomerp n nexaror Mrops
q)e}]OpOBI/I‘—I ]_[IapI)H"I/IH, JIHIbMH, IOHUMAaKIINMHU, YTO TAKOC J10-
Ka3aTeJIbCTBO, TPYIHO M Ja’Ke HEBO3MOKHO MaHMITYJIUPOBaTh». 11 B
3TOM COCTOUT Ba)KHOE BOCITUTATEIILHOE 3HAaUCHHE U3yUYEeHHs reoMe-
TPUH, IPHUCYIIEE UMEHHO OTECYECTBEHHONW MaTeMaTHYECKOM IIIKOJIE.
BmecTe ¢ TeM aBTOPBI IPOrpaMMBbl IPEIOCTEPETAIOT YUUTEIIS OT
u3JMIIHeTOo opMaTn3dMa, OCOOCHHO B OTHOIIIEHUH Hadall 1 OCHOBa-
Huil reometpun. Opannysckuii marematuk JKan J[pbelOHHE IO 3TO-
My IIOBOJIy BbICKa3aJicsi Tak: «HUTo KacaeTcs NeJIUKaTHOW MpoOieMbl
BBEICHUST «aKCHOM», TO MHE Ka)KE€TCsl, YTO Ha IIEPBBIX ITOpax
HY>K- HO BOOOIIIe n30eratb MpOU3HOCHTH caMo ATO ci1oBo. C
APYTOH K€ CTOPOHBI, HE CJIEAYET YIIyCKaTh HU OJHOMU
BO3MO>KHOCTH JaBaTh NPUMEPHI JJOTHYESCKUX 3aKJIIOYCHHUN,
KOTOpBIC KyJia B OOJIBIIIEH Me- pe, YeM HJiesi aKCHOM, SIBJISTFOTCSI
UCTUHHBIMH U €IMHCTBEHHBIMH

ABUTATCIISIMHU MaTCMAaTHUYCCKOI'O MBIIIJICHUS>> .

BTopoit nenpio n3yvueHnst TeOMETPUH SIBIISIETCSI HCIIOJIb30BAHNE
e€ Kak MHCTPYMEHTa IIpU PEUIeHNH KaK MaTeMaTU4YeCKHX, TaK U
NPAaKTUYECKUX 3a7ad4, BCTPEUYAIOIIMXCS B PEAJIbHOW >KHU3HU.
OKOH- YMBIIMH KypC T€OMETPUH HIKOJIBHUK JOJDKEH OBITH B
COCTOSIHHUM  OIPEJICJIUTh TeoOMeTpHUYecKyto ¢Gurypy, omnucarb
CJIOBaMHM JaHHBIM 4YepTEX WM PHUCYHOK, HAWTH IUIOIIAb
3eMEeJBbHOI0 yd4YacTKa, pac- CYATaTb HEOOXOAUMYIO JUJIHHY
OINTOBOJIOKOHHOTO KaleJsl UM Tpe- OyeMbIe pa3Mephl rapaka IJIsl
aBTOMOOWIISI. DTOMY COOTBETCTBYET BTOpasi, BBIYHUCIIMTEIbHAS
JIMHUA B U3YUYCHUU I'COMETPHUU B IIKOJIC. ﬂaHHaH IIpakTu4dYcCcKasa
JIMHUSL SIBIISIETCSI HE MEHEEe Ba)KHOW, 4eM






nepBas. Emé€ Ilmaton mpeanucweiBan, 9ToObl «rpakaane IIpekpac-
HOTO TOPOJIa HA B KOEM ClIy4yac HE OCTaBIISIIIN '€OMETPHIO, BEIb He-
MaJIOBaXKHO JIaKe IM0O0YHOE e€ NMPUMEHEeHHE — B BOCHHOM JieJie a,
BIOPOYEM, U BO BCEX HAyKaxX — JJI JIyYIIETO UX YCBOCHHS: MBI BEIb
3HaeM, Kakasi OECKOHEYHas pa3HHUIla CYIIECTBYET MEXK/Iy YEJIOBEKOM
OPUYACTHBIM K TEOMETPHUU M HEIIPUIACTHBIMY». JJIT 3TOTO y4IHUTemto
PEeKOMEHAyeTCsl TMOAOHUpaTh 3aJaddl MPAKTUUECKOro XapakTepa Juls
paccMarpuBacMbIX TEM, YUHUTH ]IeTeﬁ CTPpOUTHh MAaTEMaATUYICCKHUE MO-
JICIIA pEaTbHBIX KU3HCHHBIX CUTYyalllid, MPOBOJUTH BBIYUCICHUS U
OIICHUBATh aJICKBaTHOCTH IOJIyUeHHOro pesyibTata. KpaliHe BaxxHO
nOTYEPKUBATH CBS3U T€OMETPHUH C APYTHUMH IIpPEIMETaMH, MOTHBH-
poBaTh HCIIOJIB30BaTh OIPENIEICHUSI T€OMETPUYSCKUX (GUTYp U MO-
HATUH, I€MOHCTPUPOBATh MPUMEHEHHE MTOJTYYCHHBIX YMEHHUU B PH-
3UKEe M TEXHUKE. DTH CBS3M HamOoJiee SIpKO BHUJIHBI B TeMax «Bek-
TOPBI», «Tpuronomerpuueckue COOTHOUICHUSD ,«MeTo/1
koopauHaT» U «Teopema IMudaropar.

B 3akimrouenne comui€Mcest Ha BEJIMKOIO MaTeéMaTHKa U aCTpOHOMa
HNoranna Kermrepa, 9To0bI emié pa3 NOgUEepKHYTh M METalpeaMeT-
HOE, U BOCIIMTATEJIbHOC 3HadcHue reomerpuu: “Geometria una et
acterna est in mente Dei refulgens: cuius consortium hominibus
tributum inter causas est, cur homo sit imago Dei”".

MECTO YYEBHOI'O KYPCA B YYEBHOM T1/IAHE

CornacHo ydyeOHOMY IUIaHy B 7—9 KJlaccax M3ydaeTcCsl y4eOHBIN
Kypc «I'eoMeTpusD»», KOTOPBIH BKIFOYAET CICAYIONINE OCHOBHBIC pa3-
nensl conepkanusi: «['eomerpuyeckre Urypbl U UX CBOMCTBa»,
«/3sMepeHne reoMeTpUYECKUX BEJINYHUH», a TakXke «JlekapToBbI
KOOPAWHATHI Ha INIOCKOCTH», «BeKTops», «J[BMKEHHUS MIIOCKOCTH»
u «IIpeoOpazoBaHUS OTOOU.

VY4eOHBIN ITUIaH NpeayCcMaTpruBacT U3yUYeHHE TeOMETPHUH Ha 0a3o-
BOM YPOBHE, UCXOJs U3 HE MeHee 68 ydeOHBIX J4acoB B ydeOHOM
roay, BCEro 3a Tpu roja oOydeHuss — He MeHee 204 gacos.



COAEPXAHME YYEBHOI O KYPCA (MO rogAM OBYYEHMUA)
7 Knacc

Havanenble nonsituss reomerpuu. Touka, HOpsimMasi, OTPE3OK,
ayd. ¥Yroa. Bunel yrios. BepTukanbHble U CMEXKHBIE YIJIBL.
Buccekrpu- ca yrna. JlJomanasi, MHOTOyTroJIbHUK. [lapaniensHoCcTh 1
neprneHau- KyJIsIpHOCTb HPSIMBIX.

Cummerpuunbie Gurypbl. OCHOBHBIE CBOMCTBa OCEBOW CHUMMe-
Tpun. IIpuMepsl CUMMETPHUH B OKPY KAIOIIEM MHpPE.

OCHOBHBIE TIOCTPOCHHS C IOMOUIBIO HUPKYJSA W JIMHEHKH.

TpeyronpHuk. Bricora, meamaHna, OMCCEKTpHca, UX CBOMCTBA.
PaBHOOEnpEeHHBIN U PaBHOCTOPOHHHUU TPEYTOJIbHUKH. HepaBeHCTBO
TpeyroJabHUKA.

CBolicTBa U NPU3HAKU PaBHOOEAPESHHOrO TpeyrojbHuka. I[Ipu-
3HAKU PABEHCTBA TPEYTOJIbHUKOB.

CpoiicTBa ¥ IPU3HAKH HapaJuIeIbHBIX NpsMbIX. CymMma yTJIOB
TpeyroiabHHUKAa. BHENIHNE yTJIbl TPEYyrOIbHHUKA.

ITpsimoyronbHEIT TpeyroabHUK. CBOWCTBO MeaUWaHBI MPSIMO-
YrOIBHOTO  TPEYroJbHHKA, MPOBEAEHHOW K  THMIOOTEHY3E.
ITpu3naku paBeHCTBa OPSIMOYTOJIBHBIX TPEyTrOJILHUKOB.
IIpstMOYTOJIBHBIN Tpe- YTOJIBHUK ¢ yriiom B 30°.

HepaBeHncTBa B reOMEeTpHUH: HEPABEHCTBO TPEYrOJIbHUKA, HEPA-
BEHCTBO O JJIMHE JIOMAaHOM, TeopeMa O OOJbIIeM yriie U OoJbIei
CTOpOHE TpeyroJibHuKa. [leprieHIuKynsip 1 HaKJIOHHAs.

I'eomeTpuueckoe mecto Touek. buccekrpuca yria u cepeIMHHbIN
NEePIEHIUKYISIP K OTPE3KYy KaK I'€OMETPHUUYECKUE MECTa TOYEK.

OKpy>XHOCTb M Kpyr, XOopla H JAuaMeTp, HX CBOICTBA.
BzaumMmHoOe pacriosio’keHHe OKpPY>XHOCTH U mnpsimoii. KacarenbHas
M ceKymasl K OKpYXHOCTH. OKpY>XHOCTb, BIHWCAaHHasi B YTOJ.
Brnucannas u onu- caHHasi OKPY>XHOCTH TPEyTroJIbHUKA.
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YetslpéxyroabHuku. [lapamnesorpaMmM, ero npu3Haku U CBOU-
cTBa. HacTHbIC Cilydad IapaiieorpaMmmMoB (IPsIMOYTOJIBHUK, POMO,
KBaaparT), UX IMPU3HAKHU U CBOMCTBa. Tparenus, paBHOOOKas Tpa-
neuusi, e€ ceoucTBa U npusHaku. [IpsimoyroneHas Tpaneuus.

Meron  ynBoenuss  Menuanbl. lleHTpanbHass ~— CUMMETpUsS.

Teopema daneca u TeopeMa 0 IPOMOPLHHUOHANBHBIX OTPE3Kax.
CpenHue JUHUU TPEyrojJbHUKa U Tparneuuu. LlenTtp macc TpeyroJib-
HUKA.

ITono6ue TpeyroabHukoB, ko dunneHT noxodus. [Ipusnakn mo-
100U TpeyroabHUKOB. [IpnMeHeHne mogo0ust mpHu pelIeHuH Ipak-
TUYECKUX 3aJ1ad.



CroiicTBa mioniazeil reoMeTpuidecKkux puryp. PopmyIrsr s
TUTONIATA TPEYTOJIbHUKA, ITapauieIorpaMmma, poMba U Tparieuy.
OTHOIIICHUE TUTOIHAACH 1TO400HBIX GUTYP.

Brruucnenne miomaneil TpeyrojbHUKOB U MHOI'OYI'OJIbHHUKOB Ha
KJIeTYaTOu Oymare.

Teopewma IMudaropa. Ilpumerenue Teopemsl [Iudaropa mpu pe-
III€HUHN TIPAKTUYECKHUX 3a1ad.

CuHyC, KOCUHYC, TAHI€HC OCTPOTO yIjla HNPsIMOYTOJIBHOTO Tpey-
TOJIBHUKA. OcHoBHOE TPUTOHOMETPUYIECKOE TOXKIECTBO.
Tpuronome- tpudeckue Gpynkiuu yrios B 30°, 45° u 60°.

Bnucannble U HeHTpalbHbIE YIJIbI, YTOJI MEX/1y KacaTeJIbHOW 1
XOpJOH. YTIbI MEXJY XOpJaMU U CEeKyIIUMU. BrimcanHbie U Omnu-
CaHHbI€ 4YETBIPEXYTrOJbHUKU. B3anMHOE pacliojioKeHUe JIBYyX
okpyxHoctei. Kacanue okpyxkHocTeit. O0mue KacatelbHbIC K JIBYM
OKPY>KHOCTSIM.
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Cunyc, KocuHyc, TanreHc yrioB ot 0 1o 180°. OcHOBHOE TpPHUTO-
HOMETPHUYECKOE TOXIeCTBO. DOPMYIIBI MPUBEICHUSL.

Pemenue tpeyroabHUKoOB. Teopema KOCHMHYCOB M T€OpEMa CHUHY-
coB. PenreHue mpakTHUeckuX 3aJad C HMCHOJB30BAHHUEM TEOPEMBI
KOCHUHYCOB U TEOPEMbI CHHYCOB.

IIpeoOpaszoBanue mogodusi. [IogoOue COOTBETCTBEHHBIX 3JICMEH-
TOB.

Teopema 0 IPOU3BEACHNN OTPE3KOB XOP/I, TEOPEMBI O IIPOU3BELE-
HUHU OTPE3KOB CEKYIUX, TeoOpeMa O KBaJpaTe KacaTeJIbHOM.

Bexrop, nnmmHa (MOAyJib) BEKTOpa, COHAIIPABICHHBIE BEKTOPBHI,
IPOTUBOIIOJJIOKHO HaIlpaBJICHHBIC BCKTOPHLI, KOJJIMHCAPHOCTH BCK-
TOPOB, PAaBEHCTBO BEKTOPOB, ONEpallMM HAJ BEKTOPaAMH.
Paznoxe- Hue BekTOpa IO ABYM HEKOJUIMHEApHBIM BEKTOpaM.
Koopaunarer Bektopa. CkansipHO€ IIPOU3BENEHHE BEKTOPOB,
NPpUMEHEHHE JUISI HAXO0XKJICHUS JJIMH U yTJIOB.

JlekapToBbl KOOPpAMHATHI Ha IUVIOCKOCTHU. Y PaBHEHUS NPSIMON U
OKPY>KHOCTU B KOOpAMHATaX, HepeceueHue OKPYKHOCTEH U Mpsi-
MBbIX. MGTO)I KoopauHaT U €ro NIpuMEHCHUC.

IlpaBunbHBIE MHOTOYTOJBbHUKU. JlnnHa okpyxHOCTHU. I'panycHas
W pagMaHHas Mepa yrIjla, BBIYHCIICHHUE [UINH IyTI OKPY>KHOCTEH.
ITnomane kpyra, ceKTopa, CerMeHTa.

JBMOKeHUsT TUJIOCKOCTH UM BHYTPEHHHE CHUMMETpHHU QUTYDP
(pnemeHTapHble mnpeacTtaBieHus). [lapamnenbHbli mepeHoc. IloBo-
por.



MJIAHUPYEMBIE MPEAMETHBIE PE3Y/IbTATbl OCBOEHMA PABOYEN
MPOrPAMMBI KYPCA (MO ro4AM OBYYEHMA)

OcBoeHue ydeOHOro kypca «l'eomerpusp» Ha ypOBHE OCHOBHOTO
ob1mero oOpa3oBaHUs NOJHKHO OOecHednBaTh NOCTHIKEHHUE CIICTYO-
IIUX OPEIMETHBIX 00pa30BaTeIbHBIX PE3yJIbTATOB:
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6 PacrioznaBaTh M3y4eHHBIE TeOMETpUUIECKNe (PUTYPHI, ONIPEACIIsITh
UX B3aMMHOE PAaCIIOJIOKEHHE, M300pakaTh reomerpudeckue Qu-
TypBI; BBINOJIHATH YEPTEXKHU IO YCIOBHIO 3adaud. M3mepATs au-
HEelHbIe U YTJIOBBbIE BeIWYUHBI. Pemrates 3a7aun Ha BBIYMCIICHUE
JUIAH OTPE3KOB U BEJIMYHUH YTIJIOB.

6 /lenate rpyOyto OLIEHKY JIMHEHHBIX U YTJIOBBIX BEJIWYHH IIpEaME-
TOB B pEalbHOW >XW3HU, Pa3MEpPOB IPUPOIHBIX OOBEKTOB. Pas-
JIMYaTh pa3Mephl STUX OOBEKTOB MO MOPSAKY BEIUYHHBI.

6 CTpOUTBH UEpPTEKU K F€OMETPUUECKUM 3aJadaM.

6 ITonp30BaTbCAd MPHU3HAKAMH PAaBEHCTBA TPEYTOIBbHUKOB, HCIIONb-
30BaTh IMPHU3HAKU M CBOMCTBAa PaBHOOEAPEHHBIX TPEYTOJIbHUKOB
OpHU PEIICHUH 3ajad.

6 IIpoBOAUTE JTOTHYECKHE PACCYKICHUS C UCIIOJIB30BAaHUEM I'eoMe-
TPUUYECKUX TEOPEM.

6 Ilomp30BaThbCd IPU3HAKAMHU PaBEHCTBA IMPSIMOYTOJIBHBIX TpEY-
TOJIBHUKOB, CBOMCTBOM Me€IUaHBbI, MPOBEAEHHON K TUIOTEHY3€
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA, B PEIIEHUN IN'COMETPUUECKUX 3a-
Jad.

6 OnpenesnsTe MapajuIeIbBHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTO-
pple oOpaszyeT ¢ HMUMH cekymas. OnpenesisaTh NapauieIbHOCTh
OpPsSIMBIX C HOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJTHOU mpsi-
MOH IO TOYEK APYrou HpsIMOM.

6 PemraTe 3azagn Ha KJIeT4aToil Oymare.

6 HpOBOI[I/ITB BBIYUCIICHHUA M HaXOJUTh YHCIIOBBIC H 6yKBeHHBIe
3HA4YE€HUsI YyIJIOB B T€OMETPUYECKHUX 3a7adaxX C HCHOIb30BaHUEM
CyMMbl YIJIOB TPEYTOJBHUKOB W MHOIOYI'OJIBHUKOB, CBONCTB
YTJIOB, OOpa30BaHHBIX MPHU IEPECEUCHUN NBYX IapajLUICIbHBIX
OpsIMBIX CceKkyled. Pemare mpakTuueckue 3ajladyd Ha HaXOXJe-
HHE YTJIOB.

6 Bnaners noOHATHEM I€OMETPUUYECKOTO MECTA TOYEK. Y METh ompe-
JIesITh OMCCEeKTPHUCY yIila M CEPEINHHBIM IEePIICHINKYJIISIp K OT-
Pe3Ky Kak reOMETpUYECKHE MeCTa TOYEK.

6 @opMyIHpPOBATh OIPEAECICHUS] OKPYKHOCTH U Kpyra, XopAbl U
AUaMeTpa OKPY>KHOCTH, MOJIb30BaTbCsl HUX CBOMCTBaAMU. Y METh
OPUMEHATHh DTH CBOMCTBA IIPU PEIISHUHN 3ajad.



6 Bnamerp NDOHATHEM ONMCAaHHOM OKOJIO TPEyroJdbHHUKA
OKpY>XHO- CTH, yMeTb HaxoauTb e€ ueHTtp. Ilonp3oBarbcs
¢dakramMmu O TOM, YTO OHCCEKTPHUCHI YIJIOB TPEYroJbHHUKA
MEPECEKAIOTCST B OJHOM TOYKE, U O TOM, YTO CEPENUHHBIE
MEePIEHIUKYISIPbl K CTOPOHAM TPEYTOJbHUKA IMEPECEKAIOTCs B
OJITHOM TOUYKE.

6 BilaneTrh NOHSATHEM KacaTEJIbHONW K OKPY’>KHOCTH, IOJIb30BaTbCs
TEOPEMOM O MEPHEHAUKYJISIPHOCTH KacaTeJbHOU M paguyca, Ipo-
BEJIEHHOI'O K TOYKE KacaHMUsI.

6 Ilonp3oBaTbCcs MNPOCTEHIIMMH TE€OMETPUYECKHUMH HEPABEHCTBA-
MH, IOHUMAaTh UX OPAKTHYECKHUU CMBICII.

6 IIpoBOINTE OCHOBHBIE T€OMETPHUUECKHE MOCTPOCHHUS C MOMOIIBIO
LUPKYJISI U JIMHEWKU.
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6 PacrioznaBaTe OCHOBHBIE BHIBI YETBHIPEXYTOJIBHUKOB, UX DJIEMEH-
TBI, TOJIB30BAaTHCSI UX CBOMCTBAMH NpPH PEHICHHUHW T'e€OMeTpuYe-
CKHUX 3a/]ad.

6 [IpyMeHsTh CBOMCTBA TOYKH IIEPECCUCHUS MEIUaH TPEyTrOJIbHUKA
(meHTpa Macc) B peIIeHUH 3aaad.

6 Bilaners nNoHATHEM CpEeOHEN JIMHUW TPEYroJIbHUKaA U Tpaleluu,
MPUMEHSATh UX CBOMCTBA MPHU PEIICHWH TI'€OMETPHUUYECKHX 3ajad.
Ilonp3oBaTecs Teopemoit dajieca U TEOPEMOU O NIPONOPLIUOHAIIb-
HBIX OTPE3Kax, IPUMEHSITh UX TSI PEIICHUSI IPAKTUIECKUX 3a/1ad.

6 IIpuMeHSITh TIpPU3HAKHU TT0JIO0MSI TPEYTOJILHUKOB B PEHICHUH TI'€O-
METPHUYECKHUX 3aj1ad.

6 ITlonb3oBarbest Teopemoii Iludaropa anst pemieHus: reoMeTpude-
CKHMX M MpaKTH4YeCKHuX 3anad. CTpOUTh MaTeMaTHYECKYIO MOJEIb
B MPAKTHYECKHX 3aJiauax, CaMOCTOSITEIbHO JAeJIaTh YepTEX M Ha-
XOOUTHb COOTBECTCTBYIOIIHNEC TJIMHBI.

6 BrageTrs MOHATHSIMU CHHYCa, KOCHHYCa U TaHT€HCa OCTPOT0 yria
MNPSIMOYTOJIBHOT'O TpeyroibHUKa. [10abp30BaThCsl 3TUMH TTOHSTHSI-
MU A PELICHUs MPaKTUYEeCKUX 3a7ad.

6 Beraucirsite (pa3yiMmyHbIMH CIIOCOOaMM) IUIONIAAb TPEYTOJIbHUKA U
TUIOIIaA MHOTOYTOJIBHBIX (DUTYp (HOJB3YSICh, I'/I€ HEOOXOIUMO,
KaJIBKYJISITOpOM). [IpUMEHSITh TOJyYeHHBIE YMEHUSI B IIpaKTHYe-
CKHX 3a7adax.

6 Biragers MOHSITHSIMU BIIMCAHHOTO M LIEHTPAJIBHOTO YTJa, UCIIOIb-
30BaTh TEOPEMBI O BIOUCAHHBIX yTJlax, yIjlax MEeXIy XopJamu (ce-
KyIIMMH) U yTJIe MEXJAy KacaTelIbHON M XOPIOW HpH peleHUH
reoMeTpUYeCcKHUX 3ajad.

6 BJ'IaI[CTL IIOHATHUCM OIIMCAaHHOI'O LIeTI:IpéXyl"OJ’IBHI/IKa, IIPUMCHSATH
CBOMCTBa ONHMCAHHOTO YETHIPEXYTOJIHLHUKA IIPU PEIICHUM 3aj1ad.



6 IIpyMeHsITh MOTyYEeHHBIC 3HAHUSI Ha MPAKTUKE — CTPOUTH MaTe-
MAaTUYECKHE MOJENIHN JUIs 3a7a4 peajlbHOM >KU3HU U IIPOBOJAUTH
COOTBETCTBYIOIIIME BBIYUCICHUS C IPUMEHESHUEM NOJI00UsI U TPH-
TOHOMETPHUH (MOJIB3YSICh, 1€ HEOOXOANMO, KATBKYJISITOPOM).
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6 3HATh TPUTOHOMETPHUYECCKHUEC (DYHKIIMHU OCTPBIX YIJIOB, HaXOIIUTH
C WX TOMOIIBIO PAa3TUIHBIC JJIEMEHTHI TPSIMOYTOJIBHOTO TpEYy-
TOJIbHUKA («pCIICHUE IPSIMOYTOJBHBIX TPEYTrOJBHHUKOBY»). Haxo-
JTUTH (C TIOMOIIIBIO KAJBKYJISITOPA) JUIMHBI M yTJIBI JIJIs1 HeTaOImd-
HBIX 3HAYCHHUMA.

6 ITonmp3oBaTbest (popmysiaMH TIPUBEICHUS U OCHOBHBIM TPUTOHO-
METPHUYECKUM TOXKJISCTBOM JUUISI HAXOXKACHHUS COOTHOIICHUI MEX-
Iy TPUTOHOMCTPUYCCKUMH BEIUYUMHAMU.

6 Mcnosib30BaTh TEOPEMbI CHHYCOB M KOCHHYCOB JUUISI HaXOXKICHUS
Pa3THYHBIX DJIEMEHTOB TPEYTOJBHUKA («PEHICHUE TPEYyTrOIbHU-
KOBY»), NMPUMEHSITh UX MHPHU PCHICHUU I'€OMETPUYCCKUX 3aj1ad.

6 Brnametr mMOHATHAMH HpeoOpa3oBaHUs MOIOOUS, COOTBETCTBCH-
HBIX 3JEMEHTOB MNOm00HBIX ¢uryp. Ilosp30BaThCsi CBOWCTBaAMHU
TOJIO0UST TPOU3BOJIFHBIX (PUTYP, YMETh BBIUYUCIATH MNJIWHBI U Ha-
XOOUTH YIJIbl Y TOA00HBIX uryp. [IppyMeHsTh CBOMCTBA TO00US
B IIPAKTUYECKUX 3aJadax. Y METh IPUBOIUTH IIPUMEPHI MOTOOHBIX
uryp B OKpyKaroIieM MHUpeE.

6 Ilomp30BaThbCsd TEOpeMaMHW O TPOU3BEACHUH OTPE3KOB XOPI, O
OPOU3BEIACHUN OTPE3KOB CEKYIUX, O KBaJpaTe KacaTeIIbHOM.

6 ITomp30BaThCs BEeKTOpaMU, MOHUMATh UX TCOMETPUYCSCKUN U (DU-
3UYECKUU CMBICH, IPUMEHSATh UX B PCIICHHUU I'€OMETPHUYCCKUX U
¢pusmueckux 3agad. [IpuMeHATH CKaSIpHOE TPOU3BEICHUEC BEK-
TOPOB JJIsl HAXOXKJCHUS JJIMH U YTJIOB.

6 ITop30BaTHLCS METOIOM KOOPJHHAT Ha INIOCKOCTH, IIPHUMEHSITH
€ro B PEIICHUU I'€OMETPUYCCKUX U MPaKTHYCCKHUX 3ajiad.

6 Brnamers NOHATHSIMH TPABHJIBHOIO MHOTOYTOJIBHUKA, IJIAHBI
OKPY>KHOCTH, JUTHHBI IYTH OKPYXHOCTH ¥ PaaAWaHHOU MEpHI yria,
YMETh BBIYHCIISITH IUIOMIAJh KPyra M ero Jacteil. [IpumeHsTh
O- JIy9eHHBIC YMCHUS B IIPAKTHUYECKUX 3aaadax.

6 Haxomute ocu (WM UCHTPHI) CUMMETPUH (PUTYP, TPUMEHSTH
JIBUOKCHUS TUIOCKOCTH B MPOCTCHUIIINX CIIyYasiX.

6 IIpuMeHSTh TTOTyYCHHBIC 3HAHUS HA MPAKTHUKE — CTPOUTH MaTe-
MaTHUYECKUE MOMICIIH I 3ajad PeaibHONW JKU3HU U IIPOBOIHUTH
COOTBETCTBYIOIIIME BBIYHUCIICHUS C IIPUMEHCHUEM IMOJO0OUST U TPU-
TOHOMETPHUYCCKUX (PYHKIINKI (MOJIB3YSICh, TJIe HCOOXOIUMO, Kallh-
KYJISATOPOM).



TEMATWUYECKOE M/IAHMPOBAHME YYEBHOTO KYPCA
(MO FOZIAM OBYYEHMS)

7 knacc (He meHee 68 yY)

Haspanne OcCHOBHBIE€ BUIBI
pa3gena OCHOBHOE coaepzKaHHe
(TeMbI) IesiTeJIbHOCTH
00YYaIOIIHXCSI
Kypca (94uciIo y 1,
YacoB)
IIpocTredmue IIpocreiine reomeTpudyecKue POopMyYy/IHUPOBATH OCHOBHbIC MOHATHSI U
00B- ompenaene-
reoMeTpHu4YeCKH €KTBhI: TOYKH, IIpPsIMbIC, JIy4du U HUSL.
e
(l)nrypbl YyrJibl, MHOI'OYT'OJIBHHUK, JIOMaHasl. PaCH03HaBaTB H3YYCHHBIC TCOMETPUYCCKUEC

M MX CBOMCTBAa.
HU3mMmepenue
reoMeTpHYeCKHX
BeJIMYHUH

(14 9)

CMeXHBIC U BCPTHUKAJIBHBIC YIJIbI.

Pabora ¢ npocreiimmmmu
YepTeKaMH.

HN3mepenue JTUHEHHBIX U
YTJIOBBIX

BEJIMYMH, BbIYHMCIICHUE OTPE3KOB
u

YIJIOB.

IlepumeTp 1 mmomans GuUryp, co-

CTAaBJICHHBIX U3 IIPSIMOYTOJIbBHHUKOB

Gury-

pbl, OIIpeaeisiTb ux B3aMMHOC
PacIiojIOKEHUeE,

BBIIIOJIHSNTH LIepTé)K 110 YCJIOBHUIO 3a/la4vu.

IIPOBOOMTH [IPOCTCHIIINE TOCTPOCHUS C
IOMOIIBIO
LHUPKYJIsI U JIMHEUKH.

N3MepATH nuHEeWHbIC U YIIOBbIC BEIMIUHBI
reo-

METPHUYECKUX U MPAKTHYECKUX OOBEKTOB.
OnpenessiTh «Ha IIa3» pasMepbl pealbHBIX
00B-

€KTOB, IPOBOOMUTE rpyOyIo OLICHKY UX
pa3MepoB.

Perrarsh 3a1aun Ha BBIYHCICHUE UTHH
OTPE3KOB U




BCJIIMYWH YTJIOB.

PemaTb 3a/ladd Ha B3aMMHOC pPacCIIOJIOXKECHHUEC
Ireo-

METPUYIECKUX DUTYP.

IIpOBOOUTH KiIacCU(PHUKAIUIO YTJIOB,
BBIYHCJISITH

JUHEUHBIC U YTJIOBBIC BCJIIMYHUHDBI, HpOBOHHTB
HC-

o0XoauMBIC HOKa3aTeJIbHbIE PAaCCyXJICHUS.
3HAKOMHUTBHCSI C HCTOPHEH pa3BUTHUS
T€OMETPUU




Ha3BaHue

OCHOBHBIE BHOLI

pa3gena OcHOBHOe coaepzKaHHe esITeIbHOCTH
(TeMsbI) 6
Kypca (94uciIo 00yHaromuxcst
YaCoOB)
Tpeyrons ITonsitue o paBHBIX Pacnmo3HasBartsb napbl paBHBIX
HUKH (22 TPEYroJbHUKAX W HOCPBUYHBIC TPEYrOJbHUKOB Ha TOTOBBIX dYepTexax (c
) MpEeACTaBICHUsI O paB- HBIX yKa3aHHEeM IPHU3HAKOB).
(KOHrpY?HTHBIX) (¢urypax. Tpu BeIBOOUTH CIEACTBHUS (paBeHCTB
MIpU3HaKa PAaBEHCTBA TPEYTOJIbBHHU- COOTBETCTBYIO- IIUX DJIEMEHTOB) W3 pPaBEHCTB
KOB. TPEyrOIbHUKOB.
IIpusnakn paBeHCTBa PopmMmyIupoBaTh OIpeIeIICHUS:
OPSIMOYTOJIb- HBIX OCTPOYTOIBHOTO, TYyHOYTOJIBHOTO,
TpeyronbHUKOB. CBOMCTBO Me- MPsIMOYTOJIBHOTO, paBHOOEIpEH- HOTO,
JUAHBI MPSIMOYTOIBHOTO PaBHOCTOPOHHETO  TPEYTOJIbHUKOB;  OHCCEK-
TpEeyrojab- HUKA. TPHUCHI, BBICOTHI, MEIHAHBI TPEYTOJIBHUKA; CEpe-
PaBHOOenpeHHbIE u JOUHHOTO TIEPHEHAUKYJsApa OTPEe3Ka; MepuMeTpa
PaBHOCTOPOH- HUE TpEeyroabHUKA.
TpeyronbHUKH. IlpusHakn u PopMy/IHPOBATH CBOWCTBA U NPHU3HAKH
CBOIiCTBa PaBHOOEAPESHHOTO paBHOOE- APEHHOTO TPEYTrOJIbLHUKA.
Tpey- FrOJbHUKA. CTpouTh ueprexy, peliaTh 3aJadH ¢
IIpoTtuB GombllIeil CTOPOHBI TpEy- TTOMOIIBIO Ha- XOXKIESHUS paBHBIX
TOJIbHUKA JIEKHUT OOJIBIINIT yTOJI. TPEyrOJIbHUKOB.
Ilpocreiimne HepaBeHCTBA B IIpuMeHATH OpU3HAKU paBeHCTBaA
reome- Tpunu. HepaBeHcTBO MPSIMOYTOJIBHBIX TPEYTOJIBHHUKOB B 3aJadax.
TpeyronbHuKa. HepaBeHcTBO HUcnonb30BaTrh 1udpoBbie pecypchl OIS
JIOMAHOM. HCCJIeJO- BAHUSI CBOWCTB HU3ydaeMbIX (Quryp.
ITpsAMOYTOIBHBIA TPEYTOJIILHUK C 3HAKOMHUTBLCSI C HMCTOPHEM  pa3BuTHs
yFJTOM B 300. reOMETPUU
ITepBbie mOHATHS O JOKa3aTEIb-
CTBaX B I'€OMETPHUU
ITapanneabHbI ITapamienbHble  OpsIMBIE, UX PopMy/IHPOBATH MOHSATHE 1apajliCIbHbIX
e nIpsiMmebie, cBOli- ctTBa, IlsaTeIii mocrtynar Ipsi- MbIX, HAXOOHUTB IPAKTHYCCKHE MIPHUMEPHI.
CcyMMa yIJjIOoB EBxinmuna. Hakpect nexainue, HNU3y4yaTs cBoiicTBa yrios, 00pa3oBaHHbBIX




TpeyrojabHUKa
(14 g)

COOTBETCTBEH- HBIC
OJIHOCTOPOHHUE yribl (0Opa-

IIpH 11€- PECCUCHNU IapaJluICJIbHbIX IIPAMBIX
CeKylleH.




30BaHHbIC npu epeCceHCHU N

rapai- JIeTBHBIX PSIMBIX
CeKylIiei).

IMpuznak apayIeIbHOCTH
MPSIMBIX qepes paBeHCTBO

paccTosiHUH OT TO- YEeK OJHOU
psAMOil 10 BTOPOM Npsi- MOIA.
CyMMma yrjoB TpeyrojbHUKa U
MHO- F'OyT'OJIBHUKA.

Buemrnue yrisl TpeyroabHUKA

IIpoBOOUTH JOoKa3aTeJIbCTBa
NapawiebHOCTH ABYX MPSIMBIX C OMOUIBIO
YIJIOB, OOpa30BaHHbIX IMPHU IEPECEUEHUU ITHUX
[PSIMBIX ~ TpEeThel mpsiMoii. BBIYHCIATH
CyYMMY y1riioB TPEYIroJIbHHUKA u MHOI'O-
YIOJBHUKA.

HaxoOHuTHh uncioBbie U OyKBEHHBIC 3HAYCHUS
YIJIOB B TEOMETPUYECKMX  3ajadax ¢
HCIIOJIb30BaHU- €M TEOpEM O CyMMeE YIJIOB
TPEYTrOJIbBHUKA U MHOTO- YIOJbHUKA.
3HAKOMHUTBCSI C HMCTOPHEH  passuTus

TeOMETPHH
OKpyKH OKpY>KHOCTB, XOPIbI u PopmMy/IHPOBaAThH onpeseIeHus1:
OCThb H JUaMEeTpPBhI, uxX CBOMCTBA. OKPYKHOCTH, XOp- Abl, AHMaMeTpa M KacaTelIbHOH K
KpyrT. KacarenbHast K OKpyX- HOCTH. okpyxkHoctu. M3- ydYaThb W©X CBOICTBa,
T'eomeTrpuuyecku OKpy>XHOCTH,  BIHCaHHasT B MIPHU3HAKH, CTPOHUTH YepPTEkKH.
€ IIOCTPOEeHHsI YIOJI. ITonsaTue o I'MT, HccnaepoBarh, B TOM uncic HCIOIb3Yys
(14 g) IIPUMEHEHHE B 3ajavax. nudpoBbIe pecypcChI: OKPY>HOCTb,

Buccektpuca u cepeauH- HbI
NEePHEeHIUKYJISIP KaKk  TIeoMe-
TPHUYECKHE MECTa TOYEK.
OKpy>KHOCTb, OIIMCAaHHAasl OKOJIO
TpeyrojibHUKa. BnucanHas B
Tpey- F'OJIbHUK OKPY>XHOCTb.

IIpocreiimue 3a/1auu Ha

IIOCTPOCHUE

BIHCAaHHYIO B  Yroj; IIEHTP  OKPY>XHOCTH,
BIMCAaHHOW B YTOJ; pPaBEHCTBO OTpE3- KOB
KacaTeJIbHBIX.

Hcnonan30Barh MeTon ['MT s
JIOKa3aTeNbCTBA TEOPEM O MEPECECUCHUN
OMCCEeKTPHC yIJIOB TPEy- FOJIbHUKA U
CepeINHHBIX MEPIIEHINKYISIPOB K CTO- pOHAM
TpeyrojbHuka ¢ nomouiso I'MT.
OBjIageBaTh NOHSITUSIMH BIUCAHHONW U
ONMCAaHHON OKPY>KHOCTEN TPEyroJjbHUKa,
HaAXOOHUTh [IEHTPBI THX OKPY>KHOCTEH.

Pemratsb OCHOBHBIC 3adaaHu Ha
IMOCTPOEHHEe: yria, paBHOIO [JaHHOMY;
CEpPENHHOTO MEePHIEHANKYJISIpa JAHHOTO

OTpe3Ka; MPsIMOM, NPOXOJslIe Yepe3 JaHHYIO
TOYKY U NEPHEHAMKYISIPHOW JAHHOMW Mpsi- MOM;




6I/ICC6KTpI/ICLI JAaHHOI'O YyrIJjia; TPEYTOJIbHUHUKOB
110 pa3JIMYIHbIM DJICMCHTAaM.

3HaAKOMHUTHCSI C HCTOPHEMH pa3BUTHs
T€OMETPUH




Ha3BaHue

OCHOBHBIE€ BHIBI

pa3geia OcHOBHOE coaepzKaHHE HesTenbHOCTH
(TeMbI) 6
Kypca (4HCI0 o0y4yaroImuxcs
JacoOB)
IloBTOpPEHHE, IToBTOpeHUe U 00OOIICHHE OCHOB- Perrrath 3aJa49¥ Ha [IOBTOPCHHE,
0000- HWJUTFOCTPUPYFO-
nieHue HBIX MOHSITUW Y METOHOB Kypca | IIHe CBS3U MEXKIY Pa3IMYHBIMH YaCTSIMH Kypca
3HAHHH 7 kiacca
(4 9)

8 knacc (He meHee 68 v)

Ha3ssauue OcCHOBHBIE BUObI
pa3gena OcHOBHOe coaepzKaHHe
(TempbI) ngsnem,nocna
Kypca (4Hciio 0o0y4YaroIuxcsi
YaCOB)
YeThIPEXYT OIBH ITapannenorpamm, €ro HN300pazkaTh U HAXOOHUTHb Ha UepTekax
uKH (12 9) NpuU3HaKU U cBoiicTBa. HacTHble 4eThIpEX- YTOJBbHUKHU PpPa3HbIX BHUIAOB M HUX
cliydyau mnapaj- JieJaorpamMmmoB DJICMCHTHBI.
(IPSIMOYTOJIBHUK, pom6, PopmMy/IHpPOBaATH onpeneIeHus:
KBaJpar), WX MNOpHU3HAKA H© rapajiiesiorpaMmma, MpsIMOYTOJIbHUKA,  poMoOa,

cBoiictBa. Tpanenus. PaBHoOOKast
U NIPSIMOYTOJIbHAsT TPAIICLUU.

Y asoeHue MeIMaHbl.
IlenTpanpHast cumMmMeTpust

KBajJpara, Tpamnelnud, paBHOOOKON Tpamnenuu,
psIMOYTONIBHOM Tpameunu. JlOKa3bIBaTh H
HCIOJIb30BaTh IMPH pPEIIeHHH 3aJad
MpU3HAKU W CBOMCTBa: Mapajuierorpamma,
IpsIMO- YrOJIbHHKA, poMOa, KBajipaTa, Tpamnernuy,
paBHO- OOKOM  Tpamemuu, IPsIMOYTOJIBHOM
Tparennu.

IIpuMeHAThE METOJ, Y/IBOCHHS MEIUaHbI
TPEeyroJib- HUKa.




HUcnonb30Barhb 1udpoBbic pecypehbl  Uist
HCCIIe]O- BaHUSI CBOMCTB HM3ydaeMbIX (UTYP.
3HAKOMHUTBLCSI C HMCTOPHEM  pa3BuTHs

reOMEeTpUH




Teopema

Teopema daneca u Teopema O

IIpoBOAUTHE IIOCTPOEHHUSI C I[IOMOIIBIO

®ajnecaun MPO- NOPLHOHAIBHBIX OTPE3Kax. LUPKYJIST U JIMHEHKN C HCIIOJIb30BAaHHE TEOPEMBI
TeopeMa O CpenHsisi JIMHUSI TPEYTOJIbHUKA. daneca m Te- OpeMBI O MPONOPHHUOHATBLHBIX
mpo- Tpaneuus, e€ cpenHss IUHUA. OTpE3Kax, CTPOHUTH 4YeTBEPTHIH
IIOPUIHUOHAIb IIponopumonansHbBIE OTpPE3KH, IIPONOPLHOHAIBHBIN OTPE30K.
HBIX no- CTpOeHHE 4eTBEPTOro IIpoBOOUTHE OOKa3aTeJIbLCTBO TOro, 4YTO
oTpe3Kax, OPONOPIHO- HATBHOTO OTPE3Ka. MeIHaHbl TPEYrOJIbHUKA MEPECEKalOTCsI B OJHOU
moJo0- CBoiicTBa eHTpa Macc B TOYKe, 1 Ha- XOOHUTH CBsI3b C ILIEHTPOM Macc,
HbBIEe TPEyroJjib- HUKE. HaAXOOHUTH OTHOIIE- HUE, B KOTOPOM MeIHaHbI
TPEyrojJIbHHUK ITomoGubie TpeyrospHUKH. Tpu JIEJSITCSI TOUKOM UX IIepe- CEUCHHSI.
u (15 9) MpU3HaKa mogoous HaxoouTh 10q00HBIE TPEyroabHUKH Ha
TpeyroinbHHUKOB. [IpakTmueckoe TOTOBBIX gepTexax c yKa3aHHEM
IIPUMEHEHHE COOTBETCTBYIOIIUX ITPU3HA- KOB I10100UsI.
PemniaTh 3aja49M Ha 110100HBIC TPEYTOJIbHUKA
C TI0- MOIIBI0 CaMOCTOSITEIBHOI'O ITOCTPOCHUS
gepTexen " HaXO0XKJICHUS NOI0OHBIX
TPEYTOJIbHUKOB.
IIpoBOOUTH Joxa3arejIbCTBa c
HCIIOJIE30BAHUEM IIPU3HAKOB IOIO0US.
OJoka3bIBaTh Tpu [pHU3HAKA OHOOHS
TPEYTOJIbHU- KOB.
IIpuMEeHATHh [OJy4YCHHbIC 3HAHUS  [PH
pEIICHNH TEeOMETPHYECKHX ¢ IPAKTHIECKUX
3a1ad4.
3HAKOMHUTBCSI C HMCTOPHEM  pa3BuTHs
TeOMETPHH
IInomags. IMousitue 06 OOIIEH TEOPUH IIJIO- OBi1ageBaThb NepPBUYHBIMU
HaxoxpeH LIaau. npencraBJI€eHUsIMM o0 of0ueil  Teopuu
ue Dopmyabr hines TIJTIOIIAN wiowmaau (Mepsl), GOPMYTIHPOBATH CBONWCTBA
Ironrages TPEYTroJib- HUKa, TUIOIIAJIN, BBISICHSITh WX HATJISIAHBIA CMBICI.
TPEeyrojabH napajienorpaMma. OrtHo1re- BsIBOOUTH hopmyib TJIOIag1
HUKOB HHUE IUIOMAIeH TpeyroJbHUKOB napasuiesiorpaMmma, TpeyroJibHUKa, Tpaleluu 13
u C OoOImMM OCHOBaHHEM WIJIH dopMyITBI IO A N MIPSIMOYTOJIBHUKA




MHOT OyI'OJIbH
bIX GuUryp.

Il nomaogu
HOO0OHBIX
buryp (14 9)

0O0l11ell BEICOTOM.

(kBagpara).




Ha3BaHue

OCHOBHBIE BHOLI

pa3gena OcHOBHOe coaepzKaHHe esTeLHOCTH
(TeMsbl) 6
Kypca (4HCI0 00y4Yaromuxcs
YaCoOB)
Brruuciienue TJIOMIAIeH BBIBOOUTH (HOpMyJbl IUTOMIAAH  BBIIYKIOTO
CJIOYKHBIX duryp yepes 4eTHIPEX- YTrOJIbHMKA 4Hepe3 JUaroHaad U yroJl
paszbuenue Ha 4acTu u mexay mHumu. HaxomuTs rmiomanu Guryp,
JNOCTPOEHHUE. H300paKEHHBIX Ha KJIeT4aToM Oymare,
ITmomanu ¢uryp Ha KIeT4aTOMU HCIIOJJIB30BaThb pa30ucHWEe Ha 4YacTH WU
Oy- mare. JOCTpPOCHHUE.
IMnomanm mono6HEIX Guryp. BeI- Pa30uparh NpPHMEPBI  KCHOIL30BaHMS
4yuclIeHHE IuIomaneii. 3azaun ¢ BCIIOMOTa- TEJBbHOHW IUIOMIAAW JUISL PEIISHUs
IIPaKTHYECKUM COJACpKaHHeM. Pe- TeOMETPHUYECKUX 3a7ad.
LICHHUE 33/a4 C MOMOIIBIO METO/1a HaxoaouTh miomaan mogo0HbIX GUryp.
BCIIOMOTI'aTEJIBLHON TUIONIAINA BBIYHCIATH WIOWEAIM Pa3IndHbIX
MHOT'OYTOJIBHBIX (DHUTYP.
Perrarh 3aJaYH Ha [UIOMIAIb C
IIPAKTHYECKUM CO- JIep’)KaHUEM
Teopema Teopema ITudaropa, eé Hoxa3sIBaTh teopemy I[ludaropa,
IMudaropa u J0Ka3aTellb- CTBO Y IPHMEHEHHE. HCIIOJIBL30BaTh
Hayaja Oo6patHas Teo- pema ITudaropa. e€ B MPaKTHYCCKUX BBIYUCIICHUSIX.
TPUTOHOMETPH Onpenenenue PopMyIHPOBATH ONPEICICHHUS
u TPUTOHOMETPHYECKUX (DyHKIIMI TPUTOHOMETpHYE- CKUX (PYHKIIUI OCTPOro yria,
(10 9) OCTpOro yriia, TPUrOHOME- IIPOBEPSTH UX KOP- PEKTHOCTD.

TPUUECKHE COOTHOIICHUS B
MPsIMO- YyTOJIBHOM TPEYTOJIbHUKE.
OCHOBHOE TPUTOHOMETPUUECKOE
TOXAecTBO. COOTHOILICHUS
MEXKJy CTOpPOHaMH B
MIPSIMOYTOIBHBIX TPEYTOIBHUKAX
c yrinamu B 45° u 45°; 30° u 60°

BBIBOOUTH TPUTOHOMETPHUYECKHAE
COOTHOIICHUS B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.
HUccnegoBaTrsb COOTHOIIIEHHUS MEXK LY
CTOPOHAMH B MPSIMOYTOJBHBIX TPEYTrOJBHUKAX C
yriiamu B 45° u 45°; 30° u 60°.
HNcnonp30BaTrb GopMysbl OPUBEACHUS H
OCHOBHO€ TPHUTOHOMETPHYECKOE TOXKIECTBO IS
HaXOXKJICHUSI




COOTHOIICHUH MEKy TPUTOHOMETPHUISCKIMU
(QyHK- HUSIMH pa3JIMIHBIX OCTPBIX YIJIOB.
IIpUMEeHATH [0JyYCHHbIC 3HAHUS U
YMEHHsI TIPH PEIIeHUH NMPaKTUISCKUX 3aj1ad.
3HAKOMHUTBLCSI C MCTOPHEM pa3BuTus
TeOMETPHH

VYrael B
OKPYZKHO-
CTH.
BrnucaHHBIE
M OIMMCaHHBbIe

YeThIPEeXyrojibH
HKH.
KacarTreabHbIe

K OKPY2KHOCTH.

BrivcaHHbIC U IIEHTpaJIbHBIC
YTIIBI,

YTOJI MEXKIY KacaTeIbHOU 1
XOpAOH.

Vil MeXAy XOpAaMHu U
CeKYIIH-

MH.

BrnucaHHble U OnMCaHHbIE
YEeThIPEX-

YIOJIbHUKH, UX MPU3HAKU U
CBOIi-

POopMyYy/IHPOBATH OCHOBHBIC ONPE/CIICHUSI,
CBsI3aH-
HBIC C yTJIaMH B KpyTre (BIHCAHHBINA yToOJ, IICH-

TPaJIbHBIN yToOJI).

HaxoOoHuTh BOHCaHHBIC YIJIBI, ONTUPAIOIINECS Ha
oJI-

HY 1yry, BBIYMCJISITH yIJbl C IOMOIIBIO
TEOPEMBI O

BIIMCAHHBIX yIJIaX, TEOPEMbl O BIHCAHHOM
9eThI-

Kacanue crBa. IIpUMEHEHHE OTHUX CBOWCTB PEXYTOJILHUKE, TEOPEMBI O LIEHTPAJIBHOM YTJIC.
OKPYKHO-
cTen pU PEIICHUH ISOMETPUYCCKUX HcciaemgoBars, B TOM YKCIE C TOMOIIBIO
3a- (G POBBIX
(13 v) aad. pECypCcOB, BIHCAHHBIE M ONHCAHHBIE YETHIPEX-
BzauMHOE  pacnoyioKeHHe YroJbHUKH, BBIBOOHUTB UX CBOWCTBA U
IBYX [IPU3HAKH.
okpyxHocTtel. Kacanue HUcCmoabp30BaTh 5>TH CBOWCTBA U MPU3HAKH
OKpY>KHO- pu pe-
crein ILIEHUH 3aa4
IToBTOpEHME, TToBTOpEHHE OCHOBHBIX IMOHSITHI PemaTh 3aga4YH Ha [MOBTOPEHHE,
0000- u HUJUTIOCTPUPYIO-
IeHue METOJIOB KypcOB 7 W 8 KIIAaccos, e CBSI3U MEXIY Pa3IMIHBIMH J9acTsIMH Kypca
3HAHUHU 00600111eH1e 3HAHUI

(4 9)




9 knacc (He meHee 68 v)

Ha3paunue OCHOBHBbIE BUIBI
pa3geia OcHOBHOE coaepzKaHHue
(Temm) mesiTeJIbHOCTH
00y4arOIIUXCSI
Kypca (4uciio y T
YacoOB)
TpuromomerTpusi. Onpenenenne DopMy/ITHPOBATH OIpeEae/IeHHsT
TPUTOHOMETPUIECKUX TPUTOHOMETpUYE-
Teopemsl yskmmit yrmos or 0° o CKUX (PYHKIIMH TYIBIX U MPSIMBIX YTJIOB.
KOCHHY- 180°.

COB U CHUHYCOB.
Pemenue
TPEyrob-
HHUKOB

(16 9)

Kocunyc u cuHyc nipsiMmoro u
TYIIOTO
yria. Teopema kocuaycoB. (O0606-

mIEHHAs) TeopeMa CHUHYCOB (c
panu-

YCOM OITMCAaHHOM OKPY>KHOCTH).
Ha-

XOXKIE€HHE NJIMH CTOPOH U
BEITUYINH

YIJIOB TPEYrOJIbLHUKOB.
dopmyna ruromanu
TPEYTrOJIbHUKA

qepes3 JIB€ CTOPOHBI M Yol
MEXIY

auMu. PopMyna IUIOMIAIN YEThI-
PEXYroJbHUKA Yepe3 €ro
JuaroHaan

H YyTOJI MEXJTy HUMH.
IIpakTHueckoe npUMEHEHUE
Jl0Ka-

3aHHBIX TEOpPEM

BBIBOOUTH TeOpeMy KOCHHYCOB H TEOPEMY
CHHYCOB
(c pannycoM OINMCAaHHOU OKPYKHOCTH).

PemiaTsh TpeyrojibHUKH.

PemiaThb npakTHYeCcKUe 3a/1a49H, CBOISIINECS K
Ha-

XOXXACHUIO Pa3JIMYHBIX DJIEMEHTOB
TPEYTOJIbHUKA

IIpeoOpa3oBaH

IMousitne o mpeoOpa3zoBaHUU

OcBauBaTh MOHSITHE NpeoOpa3OBaHUS




ue
MOx00usI.
MeTtpuue-
cKue
COOTHOUIEHUS
B OKPYZKHOCTH

(10 9)

1010~
ousi.

COOTBETCTBEHHEIE JICMEHTHI
mog06-
HBIX QUTYP.

Teopema o mpousBeaeHUU
OTpPE3KOB

XOpJ, TeOpeMa O HPOU3BEIAECHUU
oT-

PE3KOB CEeKylIUX, TeopeMa o
KBa-

apare xKacarenabHOW. Ilpumenenune
B

pEIIEHNH T€OMETPUYIECKHUX 3a/1a4

noxoous.

HccaemgoBaThb OTHOUIEHHUE JTUHENHBIX
3JICMEHTOB

¢uryp npu npeobpazoBaHUH TOAOOMSI.
HaxoourTnb

OpUMEPHI TTOOOUST B OKPY’KarOIICH
JIEUCTBUTEIIb-

HOCTH.

BBIBOOMTH MCTPHUYCCKUE COOTHOLICHUS MEXILY
oT-

pPE3KaMM XOpJ, CECKYIIUX N KacaTCJIbHbIX C
HUCIIOJIb-
30BaHHUEM BIIMCAHHBLIX YTJIOB H 1'I01106HbIX Tpey-

TOJIBHHUKOB.




PemraTh TF€OMETPUHUECCKHUE 3alavui U 3a/la4u U3
pe- aJIbHOM YKU3HU C UCITOJIh30BAHUEM HOIIO6HI)IX
TpEC- YIOJIbHHUKOB

BekT Omnpenenenue BEKTOPOB, U Cr10/1b30BaTh BCKTOPHl KaK HaIPaBJICHHBIC
OpbI CJI0’)KCHUE U Pa3HOCTb BEKTOPOB, oTpe3- KH, HMCCAeJOoBaThb T'cOMETPUICCKHI
(12 9) YMHOYXEHHE BEKTOpa Ha YHUCIIO. (mepemenieHre) U (puU3HYEeCKUil (CUITa) CMBICIBI
DU3NYECKUH U T€OMETPHUUYECKUN BEKTOPOB.
CMBICJI BEKTOPOB. 3HaTHL ONpPEeIeIEHUsI CyMMbl U Pa3HOCTH
PaznorxeHne BekTOpa 1o AByM He- BEKTOPOB, YMHOXXEHHsI BEKTOpa Ha YHCIO,
KOJUTMHEAPHBIM BEKTOpaM. HCCIegoBaThb reo- MeTpHUUIECKUH u
Koopan- HaTel BEeKkTOpA. ¢u3naecKkuii CMBICIIBI DTUX ONepa- IHH.
CkansipHOe NMPOU3BEICHUE BEKTO- Pemiatrsb reoMeTpHUYecKre 3a7a4u c
poB, ero HOpUMEHEHHe I HUCIOJb30BaHU- €M BEKTOPOB.
HaXO0Je- HUSI JJIMH U YIJIOB. PackinagesiBaTh BEKTOP o JIBYM
Pemenne 3amadu ¢ MOMOIIBIO HEKOJUIMHEapHBIM BEKTOPaM.
BEKTO- POB. HUcCcnonb30BaTh CKAIPHOS POHU3BEICHHUC
IIpumeHneHnne  BEKTOpPOB ISt BEKTO- pPOB, BBIBOOHTEL ¢€ro OCHOBHBIC
peuie- HUsA 3a4a4 KUHEMATHUKU U cBoOlicTBa.
MEXaHU- KA BBIYHCIATH CyMMYy, Pa3HOCTh M CKaSIPHOE
IpOU3- BEAEHHE BEKTOPOB B KOOPAMHATAX.
IIpMMEeHsITh CKalsipHOS IIPOU3BEICHUEC IS
HaXO0X- JICHUs JUIMH U YIJIOB
JeKapToOBbI JlexapTOBBI KOOpPJAWHATHI TOYEK OcBauBaTh MOHSITHE  [PIMOYTOJLHON

KOOpaHu- HaThbI
Ha IINIOCKOCTH
9 v)

Ha TNIOCKOCTH.
YpaBHeHUe OpsMoN. YTJI0BOH
KO2(- (PHUIUEHT, TaHTCHC Yyrja
HaKJIOHA, napauieIIbHBIC u
HePIICHANKYJISIP- HbIE MPsSIMBIC.
YpaBHeHue OKPY>KHOCTH.
Haxoxae- HMe KOOpAWHAT TOUEK
IIEPECCUCHUsI OKPYKHOCTH H
OPsSIMOM.

CHCTEMbI KO- OPJWHAT, JCKAPTOBBIX KOOPJHHAT
TOYKH.

BBIBOOUTH ypaBHCHHUC NPIMON U OKPY>KHOCTH.
BbI- oeasitTh TTOJTHBIN KBagpar Ul
HaXOXKJICHUS [ICHTPA U paJuyca OKPYKHOCTH I10
€€ ypaBHEHHUIO.

Pemrarhs 3aJaYHM Ha HAXOXKICHUE TOYEK
nepecede- HHUSI IMPSIMBIX W OKPYXXHOCTEH C
ITOMOIIII0O METOa KOOPJIMHAT.




Ha3BaHue

OCHOBHBIE BHOLI

pa3geiia OcHOBHOe coaepzKaHHe HeSTeNLHOCTH
(TeMsl) 6
Kypca (94uciIo obyHaroImuXcs
YaCoOB)
MeTton KOOpAMHAT NPU PELICHUHU HUcnoiab30Barh CBOMCTBa YIJIOBOI'O
reOMETPUYECCKUX 3a1ad. k03¢ HUIHeHTa TPAMON P PEeIIeHNN 3aaad, I
Hcnonp3oBanue MECTOda OIIPEACIICHUS PACIIOJIOKECHUA HpﬂMOfI.
KOOPAMHAT B IIPAKTUYECCKUX IIpUMEeHSATh KOOPAWHATHI IPU  PCIICHUU
3agadax reoOMETpU- YCCKUX U TIPAKTHUYCCKUX 3ada4v, IJIsd
IIOCTPOCHMUS MaAaTCMaTUYICCKHUX Monenef/i
peanbHBIX 3a71a4 («Me- TOJ KOOPAUHATY).
ITonb30BaAaTHCAA Uil IIOCTPOCHHUS U
HCCIIeJ0BaHUN TUPPOBBIMH PECypCaMH.
3HAKOMHUTHLCSI C HMCTOPHEH pa3BuTus
TCOMETPHUN
IIpaBuiIbHEBIE IlpaBunbHbIC POopMYyIHPOBATH Olpe/IeieHUEe MPAaBUIBHBIX
MHO-
MHOTI'OYT'OJIbHUKH,
MHOTOYTOJI]:HHK BBIYHMCJIICHHEC HUX DJICMCHTOB. royrojbHHKOB, HaXOIODHUTh UX DJIEMEHTHI.
H. Yucmo
OauHaa S U JUIMHA OKpYy>KHOCTH. JlymmHa I1o/IBb30BATHCSI NOHSITUEM JJIUHBI
OKPYKHOCTH y- OKPY>KHOCTH,
U 1ioimraab 'l OKPYKHOCTH. Pa,Z[I/IaHHaH BBe,Z[éHHI)IM C NOMOUIBIO ITPpaBHUJIBHBIX
Kpyra. Mepa MHOT'OYI'OJIb- .
BpiuucjieHnue yria. HUKOB, OIIPEIEeJISATH YKCIIO &, JUIMHY JyTH U
mwio- paau- £
mageu Ilnomanpe kpyra U €ro 3J€MEHTOB AHHYIO MEpPy yrJa.
(8 v) (cekTopa M CerMeHTa). IIpoBOOUTH MEPEXOM, OT PaIuaHHON MEPbI

Beruucnenue
mwromanei duryp,
BKJTFOYIAIOIINX
SJI€MEHTHI KpyTa

yria K
rpagyCHON U HA00OpOT.

OnpenensaThb wionaap Kpyra.




BoeIBOaUTHE GOPMYJIIBI (B rpaiyCHON u
paauaHHON

Mepe) IS JUTHH OyT, TUIOIaneil CeKTOPOB U
cer-

MEHTOB.

BBIYMCIATSH womani GUryp, BKIIOYAIONIHX
aI1e-

MEHTBI OKPY>XHOCTH (KpyTra).

HaxooMTh 1uomnaam B 3a/1a4ax pealbHON
SKU3HU




OBUXKEeHUus
IJIOCKO- CTH
(6 9)

ITonsTne o ABM>KEHUN
rmnockocTu. [lapamnensHblii
IIEPEHOC, IOBOPOT U CUMMETPUS.
OcH 1 IEHTPBI CUMMe- TPUH.
ITpocreiimme npuMeHEHHsT B
pelle- HUM 3a7a4

Pa30uparhk npuMmepsl, HIUIIOCTPUPYIOLIUE

IOHATUSA JBUYKEHMUS, LEHTPOB 154 ocen
CUMMETPHUH.
PopmMmyIHupoOBaTh OIpeIeIICHUS

[apajuieJIbHOrO IIe- PEeHOca, MOBOPOTa M OCEBOMU
cuvMMerpud. BBIBOOHMTB  HX  CBOICTBa,
HaXOOHUTh HCIOBHKHBIC TOYKH.
HaxoguTh UeHTPBI W OCH CHMMETpH
npocTermmx puryp.

IIpuMEeHATHs napaUlelbHbIl [EPeHoC |
CUMMe- TPHIO IIPH PEIICHHUH I'€OMETPUYECKHUX
3anad4 (pa3- OupaThb IMPUMEPHI).
HUcnonb30BaTrb Uil [OCTPOCHUS  H
HCCJIeJIOBAaHUM IM(POBBIE PeCypPChl

IloBTOpEHUE,
0000- 1UeHwHe,
cHCTeMaTH-
3auusi SHAHUH?
(7 9)

IloBTOpEHNE OCHOBHBIX HOHSITUHN
1 METOAOB KypcoB 7—9 Ki1accos,
0000- IIeHne U CHCTEeMaTH3alHs
3HaHuil. [Ipocreiimue
reomeTpuyueckue Gpu- rypsl U Ux
cBoiicTBa. M3mepenue
reOMETPUUECKUX BEIIMYHUH.

TpeyroabHUKMH.

ITapannenbubie u
NEPIEHANUKYJISIP- HbIC IPSMBIC.
OKpy>XHOCTH u KpPYT.

FeOMeTque— CKHE IIOCTPOCHMUA.

Yrasl B OKpPYX- HOCTH.
BnucaHnHble u OIIMCAaHHBIE
OKPY>KHOCTU

MHOTOYTOJILHUKOB.

OnepupoBaTh IOHATHUSIMH: ¢urypa,
TOUKa, Mps- Masl, YIroJ, MHOI'OYI'OJIbHUK,
paBHOOCIPESHHBIHI u PaBHOCTOPOHHUH
TPEYrOIbHUKH, MPSIMOYTOJIBHBIM TPEyTOJbHHUK,
MeauaHa, OuccekTpuca u BbICOTA
TpeyroJIbHHUKa, napajuieyiorpamMm, pomMO,
OpsIMO-  YIOJIBHUK,  KBaJpaT,  Tpareusi;
OKPY>KHOCTB, Kaca- TeJIbHasl; pPaBEHCTBO U
nogodue ¢uryp, TpEeyTroJjib- HHUKOB;

NapayuieJIbHOCTL U IIEPHEHIAUKYJISIPHOCTD
OPSIMBIX, YIOJI MEXKIY MNPSIMBIMH, CUMMETPHsI
OT- HOCHTENIBHO TOYKH W MpPSIMOH; UINHA,

paccTosiHucC, BCJIMYHUHA yria, Iiomanb,
IEPUMETP.

Hcnoib30BaTrb (GOPMYJIbI: IepuMeTpa |
IJIoIaau MHOTOYT'OJIBHHUKOB, JJIMHBI

OKPY>KHOCTH M TUIOIIA-

% 3/1eCh MTPEICTABIIEHBI DIIEMEHTHI COJIEPKAHUS Kypca, U3ydaBIllIHecs B 5—8 Kiac-
cax M TpeOyrolue MOBTOPEeHUs, 0000IIeHNs U cucTeMaTu3anuu. Oopamarbes K




3TOMY MaTepually MOXXHO B BHJE aKIEHTa Ha 3aBEpIIarolleM dTarie U3y4deHUs
Kypca 9 Kilacca WIH pacIIpellesiTh IO COOTBETCTBYIOIIINM TEMAaTUYECKHUM pa3-
nenaM, U3y4aeMbIM B TEYCHHE YYEOHOTO roja.



Ha3BaHue

OCHOBHBIE BHOLI

pa3geiia OcHOBHOE cogepxkKaHue desATe TbHOCTH
(TeMsbI) P
Kypca (94uciIo 0DYyHaIOTIHXCH
YaCoOB)
ITpsimasi 1 OKPY>KHOCTb. au Kpyra, 00Béma NPAMOYTOJIbHOTO
YeThIpEXYTONbHUKH. napajiiesIennu- rneaa.
BrniucanHble 1 onucaHHbIE OnepupoBaTh MOHSATHSIMH:

YeTBIPEXYTOJIbHUKU.
Teopema IIudaropa u Hauana
Tpu-  roHomerpuu. Peurenue

00X Tpe- yroJIbHUKOB.
ITpaBuiIbHBIE MHOTOYTOJILHUKH.
ITpeoOpazoBanus MIIOCKOCTH. [IBH-
sxxenHus. [longobue. CummeTpusi.
ITnomane. Beraucienue
momaneii. Inomanu mogoOHBIX
¢uryp.

JlekapTOBBI KOOPAWHATHI HA TUIO-
CKOCTH.

BekTophl Ha NJIOCKOCTHU

IPsIMOYTOJIbHASL CUCTE- Ma KOOPAMHAT, BEKTOP;
HCIIOJ/IB30BaTh 9THU TIOHSI- THS JJIs1
[IPEJCTABJICHUs aHHBIX M PELICHUs 3a- Jad, B
TOM 4YHCIIE U3 JAPYIHX YJYeOHBIX IIPEAMETOB.
Pemnrars 3aJa4M Ha IOBTOPSHUE OCHOBHBIX
MOHs- THUH, WILUTIOCTPAIIUIO CBsA3EH  Mexay
pasiM4HBIMK  4acTsAIMM Kypca. BbIOHMpaTh
MEeTOJ, Uisl PELICHUS 3aJa4u.

Pelrarhb 3aga4YM U3 [IOBCEAHEBHOI JXU3HU

IIpu paszpaborTke paboueil mporpaMMbl B TEMAaTHYECKOM IJIAHUPOBAHUU JIOJKHBI OBITh YYTEHBI BO3MOXK-
HOCTH HMCHOJIF30BAHUSA AJICKTPOHHBIX (IIM(PPOBBIX) 00pa30BaTEAbHBIX PECYPCOB, SIBISIONINXCS y4eOHO-METO-
JUYECKUMH MaTepuaiaMu (MyJIbTHMEIUHHBIE IIPOTPaMMBbI, 3JICKTPOHHBIC YYEOHHKH W 3aJITaYHUKH, DJICK-
TPOHHBIE OHUOIMOTEKH, BUPTYyalIbHbIC JIA0OPATOPUN, UTPOBbIE MPOrpaMMBbl, KOJUISKIIMH LU(POBBIX 00pa3o-
BaTeJIbHBIX PECYPCOB), HUCHOJBb3YEMBIMHU JJIsi OOYyYCHUS] U BOCIHUTAHHUS PA3IUYHBIX TPYMIl IMOJIL30BaTEICH,
MPEJICTaBIICHHBIMHU B DJIEKTPOHHOM (LIM(PPOBOM) BHUJIE U pEATM3YIOIIMMHU JUakTHYeckrue Bo3moxkHoctr KT,

coepKaHNE KOTOPBIX COOTBETCTBYET 3aKOHOJATEIBLCTBY 00 0Opa3OBaHUM.




NMPUMEPHAA MPOrPAMMA

YYEBHOIO KYPCA «BEPOSAATHOCTb WU
CTATUCTUKA». 7(2)9 KNIACCbI

LEAN U3YHEHMA YHEBHOI O KYPCA

B coBpemMenHOM 1HM(POBOM MHpE BEpPOSITHOCTh M CTAaTHCTHKA
npu- obpeTaroT BCE OOIBIIYI0O 3HAUHMMOCTh, KaK C TOYKH 3pPEHUS
MpaKTH- YECKUX NPHIOKEHHH, Tak W WX pPOJM B OOpa30BaHUH,
HEeoOXOAUMOM KaXXIOMY 4YeJIOBeKYy. Bo3pacrtaeT uncno npodeccui,
Oph  OBIAJACHUM  KOTOPBIMHU TpebyeTcss  xopomas 0a3oBas
MNOATrOTOBKAa B OO0JIaCTM BEPOSITHOCTH W CTaTUCTHKH, Takas
IIOATOTOBKA BaXHa 4 MIPO- JTOJDKCHUA o6pa3013am/m n  JaJjs
ycrienrHoi npogeccuoHaIbHON Kapbephl.

Kaxnprii yenoBek MHOCTOSHHO MNPHUHHUMAET PEIICHUsI Ha OCHOBE
HMCIOIINXCST Y HEro JaHHBIX. A JUIsi 0OOCHOBAaHHOTO IIPUHSITHS pe-
IICHUS B YCJIOBHSX HENOCTAaTKa WU H30bITKA WH(MOPMAIMA HEOO-
XOJIMMO B TOM HHCJIE XOPOIIO CPOPMHUPOBAHHOE BEPOSTHOCTHOE M
CTAaTUCTUYECKOE MBIIIJICHUE.

MeHHO TO3TOMY OCTpPO BCTajla HEOOXOIMMOCTE C(POPMHUPOBATH y
oOyuyaromuxcsi (HyHKIIUOHAJIBHYO T'PAMOTHOCTH, BKJIFOYAIOIIYIO B
ce0st B KaueCTBE HEOTHEMIIEMOU COCTaBJIAIONICH YMEHHUE BOCTIPUHH-
MaTh M KPUTHYECKH aHAJIN3UPOBaTh WH(OPMAIUIO, IPECTaBIICH-
HYIO B pPas3iIM4YHBIX (OpMax, MOHHMATh BEPOSATHOCTHBIM XapaKTep
MHOTHX PEaJbHBIX IPOIECCOB U 3aBUCHUMOCTEH, ITPOU3BOAUTE IIPO-
CTEUIlIMEe BEPOSITHOCTHBIE PacUYE€Thl. 3HAKOMCTBO C OCHOBHBIMH
OpUHLOHUIIAMHU cOOpa, aHaIM3a U MPEACTABICHNUS TaHHBIX U3 pa3iInd-
HbIX cdep IKHU3HH OOImecTBa H TrocyJapcTBa MOpHOOIIacT
oOyJarommx- cs1 K OOMIECTBEHHBIM HHTEpecaM. M3ydeHme OCHOB
KOMOMHATOPHUKH pa3BUBAaeT HABBIKM OpraHU3aluM Iiepedopa u
UO}IC‘IéTa qucJjia Ba- puaHTOB, B TOM YHUCJIC, B IIPUKJIAJHBIX 3aJadax.
3HAKOMCTBO C OC- HOBaMH TE€OpHUH I'paoB co31aéT MaTeMaTHICCKUI
¢bynnament st GopMHpOBaHUS  KOMIIETCHUMUW B obiacTtu
nHGOpMATUKH M IH(pPO- BBIX TexHomoruii. IlommmMo 3TOro, mpm
U3Yy4YEHUH  CTAaTUCTUKM UM B€-  POSITHOCTH  OOOTalaroTcs
MPENCTABICHUS YYallUXCsi O COBPEMEH- HOH KapTHHE MHpa U
METOZaxX €ero uccieqoBaHus, (QopMHUpyeTCs TMOHHUMaHUE PO
CTaTUCTHKHN KaK HCTOYHHKA COIIHMAJIBHO 3HAYUMOU HH(bOpMaHI/II/I H
3aKJIAJBIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBIIIIJIE- HUSI.

B cooTBercTBHM € MaHHBIMH HEISIMH B CTPYKTYpE IIPOTpaMMBbI
y4eOHOTO Kypca «BeposiTHOCTh M CTAaTUCTHKA» OCHOBHOM IIKOJIBI



BBIJICJICHBI CJICYIONIHE COAEPIKATEIFHO-METOAUYCSCKUEe JIMHUH:
«IIpencraBneHne HaHHBIX M ONHCATeNbHAas CTaTUCTHUKa»; «Beposr-
HOCTB»; «DJeMEHTHl KOMOWHATOPUKIN»; «BBElIeHNEe B TCOPHIO Tpa-
don».

Conepxanue nunuu «lIpeacraBieHue MaHHBIX U ONMUcAaTEJIbHAas
CTaTUCTHKA» CIIy>KUT OCHOBOH 1si ()OPMHUPOBAHUST HABBIKOB pabdo-
TBl ¢ WH(OpPMAIIHCH: OT YTCHUS W WHTEPHIpETalluu HH(OOPMAIIUU,
NpEACTAaBJICHHOW B TaOJIMIaX, HA quarpamMmmax u rpadukax g0 cOo-
pa, IpeACTaBIICHUs] W aHaIW3a JaHHBIX C HCIIOIB30BAaHUEM CTaTH-
CTUYECKHUX XapaKTEPUCTHK CPEJIHUX U paccenBaHwusi. Padoras ¢ naH-
HBIMH, 00yYaroluecs] yJ9aTCs CHUTHIBAaTh U HHTECPIIPETUPOBATH JaH-
HBIC, BBIJIBUTAaTh, apryMEHTHPOBATh M KPUTHKOBATh IpOCTEHIINE
THUIIOTE3bI, PAa3sMBbBILIATL Hal @aKTOpaMI/I, BBI3bIBAKOIIIMMHU HN3MCH-
YUBOCTh, W OIICHUBATh WX BIIMSHHE Ha pacCMaTpUBacMbIC BEIITMUH-
HBI U MPOIECCHI.

NuTynTHBHOE OpEACTaBIEHUE O CIIydallHOM HW3MEHYMBOCTH, HC-
CJIeIOBaHUE 3aKOHOMEPHOCTEHN U TeHAECHIUH CTAHOBUTCSI MOTUBHUPY-
IOLLIEH OCHOBOM AJIs1 U3yUYE€HHUSI TEOPUU BEPOsITHOCTEU. Bosibiioe 3Ha-
4eHHE 37€Ch MMEIOT MPaKTUYECKHUE 3aJaHUsl, B YACTHOCTHU OINBITHI
C KJIaCCUYCCKHNMHU BEPOATHOCTHBIMU MOACIISAMM.

ITonsiTne BEepOSsITHOCTH BBOJMTCS KaKk Mepa IpaBAONOA00Hs CITy-
qaiiHOTO cOoOBITHS. IIpyu M3ydeHUHn Kypca oOydaromiuecs: 3HaAKOMST-
Csl C ONPOCTCUIIMMHU METOJAMH BBIYHUCIICHUS BEPOSTHOCTEH B CITy-
YalHBIX OKCIICPUMCHTAX C PaBHOBO3MOXHBIMU 3JBJICMCHTAPHBIMU
HCXOZaMH, BEPOSITHOCTHBIMH 3aKOHAMH, ITO3BOJISIFOIIIUMH CTaBUTH
M pemiath 0oJiee CIOXKHBIC 33/la4i. B Kypc BXOJsIT HadajlbHbIE MPe/-
CTaBJICHUS O CIIy9YailHBIX BEIMYMHAX M WX YHUCIOBBIX XapaKTEPUCTH-
Kax.

Taxke B paMKax 3TOTO Kypca OCYIIECTBIISIETCS 3HAKOMCTBO 00y-
YaOIIUXCsI ¢ MHOXXECTBAMU M OCHOBHBIMHU ONEpaldsIMU HaJ MHO-
JKECTBaAMHM, paCCMaTPpUBAIOTCA NPUMEPHBI IIPUMCHCHUSA JIsI pCUICHUA
3a7a4, a TaK)Ke HCIOJIF30BAaHHUS B JIPYTHMX MaTEMaTHYECKHX Kypcax
1 y4eOHBIX MpeaMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM [1/IAHE

B 7—9 xnaccax usyuaercsi Kypc «BeposiTHOCTb U CTaTUCTHKaA»,
B KOTOPBIA BXOAIT pazjaenbl: «lIpencraBieHue JaHHBIX W OMHUCA-
TeIIbHAsI CTAaTUCTHKa»; «BeposATHOCTE»; «DIEeMEeHTHI KOMOWHATOPH-
Kn»; «BBenenue B Teoputro rpadosy.

Ha w3ydenune nanHoro Kypca oTBOAWT 1 y4eOHBIM Yac B HEJEIO
B TCUYCHHE KaXKIOro roma oOydeHus, Bcero 102 yueOHBIX Yaca.



COAEP*KAHME YYEBHOIO KYPCA (M0 NrOAAM OBYYEHMA)

7 Knacc

IIpencraBienne naHHBIX B BUAE TAOIHUI, AUarpaMm, rpaduKoOB.
3anosiHeHWe  TaOJMI, YTEHHE W IIOCTPOCHHE JHuarpamMm
(ctonOuko- BBIX (CTONOYATHIX) M KPYTOBBIX). UTeHHWE TpadHuKOB
peaJIbHBIX NpO- HeccoB. M3BiedeHrne nHGOpMaMK U3 IHarpaMm U
TaOJINII, UCIOJIb- 30BaHUE U MHTEPHpPETAIHUs] JTaHHBIX.

OnmcarenbHasl CTaTUCTHKA: CpelHee apru(pMeTHdIecKoe, MeanaHa,
pa3Max, HauboJIbIIIee U HAMMEHbIIIee 3HaYCHHUsI Ha0opa YUCIOBBIX
AaHHbIX. [IpuMepsl ciiydyallHOM U3MEHYHUBOCTH.

CrnyuailHBI dSKCHEepUMEHT (OmBIT) M Ciy4dailHOe COOBITHE.
BeposT- HOCTE M yacToTa. POb MaIOBEPOSITHBIX W NPAKTUYECKHA
JIOCTOBEpP- HBIX COOBITHI B TIpUpoJie U B oOmecTBe. MoHeTa U
UrpajgbHas KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmnua, pedpo. Crenens BepmmHbl. Yucio pédep u cym-
MapHasi crereHb BepiiuH. [IpencraBiienue o cBsi3HOCTH — rpada.
Hermmn m mmkiel. [Tyt B rpadax. OOxox rpada (dUIEpOB TyTh).
ITpencraBnenue 06 opueHTHpoBaHHOM rpade. Pemenue 3amau
C TIoMOMIBIO TpadoB.

8 Knacc

IIpencraBinenre NaHHBIX B BHIE TaOIWIl, IuAarpaMM, rpa@ukos.
MHOXEeCTBO, PJIEMEHT MHOXKECTBAa, MOJAMHOXeCTBO. Omnepanuu
HaJl MHOKECTBaMHU: OOBEIMHEHHE, TIEPECEUCHIE, TOTIOJTHEHHE.
CBoiicTBa onepanuii HaJli MHOXKECTBaMU: NEPEMECTUTEIILHOE, coUe-
TaTEJIbHOE, pacHpenenTeNbHOe, BKItoUeHUs. Mcnonp3oBanue rpa-
(praeckoro mpencTaBICHUsT MHOXKECTB JUISI OTTMCAHUSI PeajIbHBIX
IIPOLIECCOB U SIBJICHUHN, IIPU PEIICHUHU 3aad.
HN3mepenue pacceuBaHusi JaHHBIX. Jlucnepcust U1 cTaHOapTHOE
OTKJIOHEHHE YHMCJIOBBIX HabopoB. /lnarpamma paccemBaHUsI.
DneMeHTapHbIe COOBITHS CilydaifHOTO ombITa. ChoydaiiHbpie COOBI-
Tus. BepostHOoCcTH CcOOBITHI. ONBITHI C PABHOBO3MOYKHBIMU DJIEMEH-
TapHBIMH COOBITHAMH. CirydailHbIH BBIOOpP. CBSA3B MEXIy MaJloBe-
POSITHBIMHU M TIPAKTUYECKH JOCTOBEPHBIMH COOBITHSMH B IPHUPOJE,
ob1iecTBe U HayKe.
JepeBo. CBoiicTBa AepeBbEB: €AMHCTBEHHOCTH ITyTH,
CYILLIECTBOBA- HUE€ BUCSIUEH BEPIIHUHBI, CBA3b MEXKAY YHUCIOM
BEpIIMH U 4duciaoM p&oep. IlpaBuino ymHoxenus. Pemenne 3amad ¢
nomo1isio rpados. [IporuBonosnoxxueie coobITusA. narpamma
Oiinepa. OO0beauHE- HUE U TEPECeUCHUE COOBITHIA.
HecoBMmecTraBIe coOBbITHS. DOpMyITa CIOKESHUST BEPOSITHOCTEH.
VYcnoBHast BeposiTHOCTh. [IpaBuiio ymHo-



s)xeHusa. He3zaBucumpble coOwiTusi. IlpencraBieHne 5>KcIiepruMEHTa
B BUJE AepeBa. PenieHre 3agay Ha HaXOKJAEHHUE BEPOSITHOCTEN € MO-
MOIIBIO JIepeBa CIyYaWHOTO 3KCIIEpUMEHTa, auarpaMmm Diepa.

9 Knacc

IIpencraBienue maHHBIX B BUIC TaOJIHMII, fUarpamMM, rpapuKoB,
HHTEpIpeTanus JaHHbIX. YTeHHe 1 mocTpoeHue TabJull, Juarpamm,
rpadKOB MO pealbHBIM JTaHHBIM.

TlepecranoBku u ¢axkropuain. CoyeTaHHss W YHUCIO COYCTAHUM.
Tpeyrompauk Ilackaisi. PemieHue 3amad ¢ UCOJIB30BAHUEM KOMOH-
HaTOPUKHU.

T'eomeTrpuueckast BeposiTHOCTE. CirydaliHBIA BBIOOP TOYKHU U3 (PH-
Typbl Ha IJIOCKOCTHU, U3 OTPE3Ka U U3 AYT'M OKPY>KHOCTH.

UcneiTanue. Ycenex u Heynada. Cepusi UCIIBITAHUW OO NEPBOTO
ycniexa. Cepust ucneitanuii bepuyiumn. BepositrnHoctu coObITHi B ce-
puu ucnbelTaHuii bepHysuu.

Cny4aifHasi BeTUYUHA U paclipeaesieHue BeposTHOCTe. Marema-
TUYECKOE OXXHIaHWEe W aucnepcus. l[IpuMepbl MaTeMaTHYEeCKOTO
OXKXHNJJaHUsA KaK TCOPECTUYCCKOIo CpCAHCro 3HA4YCHHA BCIWYNHBI.
MaremMaTnyeckoe 0KHUJAHUE U JUCIIEPCUS] CIIydYallHON BEJIMYHUHBI
«4YHCJIO YCHEXOB B CEpUU HUCObITAaHUN BepHyiuim».

ITonstue o 3akoHe OonpIIHX YHcenn. V3MepeHHe BepOsATHOCTEH
C MOMOIIbI0 YacToT. Ponk M 3HaueHHWE 3aKOHa OOJIBIINX YHCET B
nopupose u oOmIecTse.

NNAHUPYEMBIE MPEAMETHBIE PE3Y/IbTATbl OCBOEHMA NPUMEPHON
PABOYEM MPOrPAMMbI KYPCA (MO FOZAM OBYYEHMA)

IIpenmeTHble pe3ysbTaThl OCBOCHUsI Kypca «BeposiTHOCTh U cTa-
THCTHKa» B 7—9 Kjlaccax XapaKTepHU3YIOTCS CIETYIOIINMH yMEHH-
SIMHU.

7 Knacc

6 Uurath nHpOpMAINUIO, NPEACTABICHHYIO B TaOJiMLax, Ha JHa-
rpamMmax; MpeCTaBIsATh JaHHbIC B BHJIE TaOJIHI], CTPOUTH gua-
rpaMMbl (CTOJIOUKOBBIE (CTOJIOUATHIC) U KPYTOBBIE) IO MacCHBaM
3HAYEHUI.

6 OmuchIBaTh ¥ WHTEPHPETHPOBATH pCalbHBIC YHCIOBBIC HAaHHEIC,
OpeacTaBIICHHBIC B TaOlWIlaX, Ha Juarpammax, rpadukax.

6 Vcrionp30Barh JUIsl ONHUCAHUS JAHHBIX CTAaTUCTHYECKHE XapakKTe-
pucTHKU: cpeaHee apudMEeTHUISCKOe, MearnaHa, HanOoJbIlee U
HaWMCHbIIICe 3HAYCHUS, pa3Max.



6 ImeTp npeacrapBiieHUE O Clly4yalHOW U3MEHYMBOCTH Ha IpUMEpax
NeH, (QU3NYECKUX BCIIMYHH, AHTPOIIOMETPHUYCCKUX  JaHHBIX;
UMETH MPEJACTaBICHUE O CTaATUCTUYECKON YCTOMUYMBOCTH.

8 Knacc

6 H3BnekaTs U mmpeobpa3zoBBIBATh WH(POPMAIIHIO, IIPEICTABICHHYIO
B BHUJIC TaOJHI], AuarpaMm, rpaduKoB; MNPEIACTABISATh HAaHHBIC B
BHUJIC TAOJMI, qUarpamMm, rpaduKoB.

6 OnwucelBaTh JaHHBIE C  MOMOIIBIO  CTATUCTHYCCKUX
rokasareyieii: CpeaHUX 3HAaYeHUN U Mep pacceuBaHus (pasmax,
OUCTIEPCHUS U CTAHIAPTHOE OTKJIOHECHUE).

6 HaxoauTh 4acTOTHI YHCIOBBLIX 3HAYEHHH M 4YacTOThl COOBITHIA,
B TOM YHCJE II0 pe3yibTaTaM U3MEpPEHUN U HaOIFOICHUIA.

6 HaxonuTh BEepOATHOCTH CIIyYaWHBIX COOBITHUII B OMBITax, 3HAs Be-
POSITHOCTH DJICMCHTApPHBIX COOBITHUII, B TOM YHCJIC B OIIBITaX
C PAaBHOBO3MOXXHBIMHU 3JICMCHTAPHBIMU COOBITHSIMH.

6 Mcronb30BaTh rpad)uueCKUE MOJCIIH: ACPEBO CIYyYalHOI0 dKCIe-
pUMeHTa, TuarpaMMbl Dijiepa, 9UCIoBast TIpsiMas.

6 OnepupoBaTh NOHATHUSIMHU: MHOYECTBO, MOJIMHO>XECTBO; BBITIOJI-
HATH OICpalliU HaJl MHOXXECTBAMH: OOBCIIMHCHHE, ITEpPECCUCHUE,
JIOTIOJTHEHUE; TIePEUUCHISATh DIEMEHThl MHOXECTB; NPHUMEHSTH
CBOMCTBA MHO>KECTB.

6 Vcnonp3oBaTh rpadudeckoe MpeACcTaBIICHUE MHOXECTB U CBSI3CH
MEXy HUMU JIJIsI OTIMCAHUSI MTPOIECCOB U SIBICHHUM, B TOM YHCIIC
OpH pPEHICHUU 3a7ad U3 APYTHUX YYSOHBIX IIPEIMETOB U KypPCOB.

9 Knacc

6 l3Biekarb U nNpeoOpa3oBbIBaTh MH(POPMAIMIO, TPEICTABICHHYO
B PA3JIMYHBIX UCTOYHHUKAX B BHJE TAOIUI, nuarpaMMm, rpaduKkos;
MPEACTABISITh JaHHBIC B BHJE TaOJHMI, auarpamm, rpadukos.

6 PemraTp 3amaun opraHM30BaHHBIM II€peOOPOM BAapHAHTOB, a TaK-
’)K€ C MCHOJb30BaHWUEM KOMOHMHATOPHBIX MPAaBHJI U METOJOB.

6 Vcnonp30BaTh onMUcaTeIbHbIE XapaKTEPUCTUKHU IS MAaCCHUBOB
YUCJIOBBIX TAaHHBIX, B TOM YHCJI€ CPEeIHHWE 3HAYCHUS U MEpHI
pac- cenBaHwUsI.

6 HaxonuTh 4YacTOThl 3HAQYEHWUN W YacCTOTBI COOBITHSI, B TOM
9HCJIE€ TIOJIB3YSACh pPEe3yJIbTaTaMM IPOBEAEHHBIX H3MEpPEHUH U
HaOJIIoIe- HUM.

6 HaxomuTe BEPOSITHOCTH CIIy9alHBIX COOBITHM B M3YyYCHHBIX OIIBI-
TaxX, B TOM YHCJIE B ONBITaX C PaBHOBO3MOXXHBIMHU 3JIEMCHTApPHBI-
MU COOBITHSIMHU, B CEPUAX HCIIBITAHUI OO MEPBOTO yCIeXa, B ce-
pusix ucneiTaHul bepHynu.



6 IMeTh npencrasiieHUE O CIIydalHOW BEJIMYHWHE U O pacnpenesie-
HUHW BEPOSITHOCTCH.

6 VIMeTh TIpe/icTaBICHUE O 3aKOHE OOJIBITNX YHUCEJ KaK O IMPOsiBiIC-
HUU 3aKOHOMEPHOCTH B CIIy4YaWHOW HM3MEHYHBOCTH U O POJIH 3a-
KOHa OOJIBIINX YHCEJI B IPUPOJIC U OOMIEeCTBE.



TEMATMYECKOE N/JIAHUPOBAHME YYEBHOIO KYPCA
(MO rogAM OBYHEHMA)

7 knacc (He meHee 34 y)

Ha3Banmue
pa3gena OCHOBHOE€ coaepzKaHHe XapaKTepucTUKa OesATeIbHOCTH
(TeMBbI) 00y4JarouIuxcs
(auciao
JacoB)
IIpeacraBiieHHE Ilpencrapienue  JaHHLIX B OcBauBaTh CIIOCOOBI  TIpeJCTaBIEHUS
JaHHBIX Tabnu- nax. IIpakTudeckue CTATUCTUYC- CKUX JTaHHBIX U YUCIOBBIX MaCCHBOB
(7 a) BBIYMCJIEHUST 1O  TaOJIMYHBIM c MMOMOIIBIO TaOJINL] u JguarpamMmm c
JAHHBIM. I/ISBJ’[C‘-{G— HHUC u HCITIOJIb30BAHHUEM aKTyaJlb- HBbIX u Ba>XHbIX
HHTEpIIpEeTaLUs TaOJIMYHBIX JaHHBIX (nemorpaduyeckue naH- HBbIC,
naHHbIX. [IpakThdeckass pabora [IPOU3BOJICTBO IPOMBIIUICHHOH M CEJIIBCKOXO-
«Tabaumpn. 3sIICTBEHHOI MPOYKIIUH, OOIIIECTBEHHBIE U IIPH-
I'paduyeckoe NpPENCTABIEHUE pOAHBIC SIBIICHUS).
aH- HBIX B BHIE KPYTOBBIX, N3y4yarh MeTOObI paboThl ¢ TaOJIUYHBIMH U
CTOJIONKO- BBIX  (CTOIOYATHIX) rpady- YeCKHUMHU NOPEJICTABICHUSIMH JTaHHBIX C
HarpamMm. Yre- HHUE u MOMOIIBI0O HU(PPOBBIX PECYypcoB B  XOHIE
IIOCTpOeHHE  auarpamm. Ilpu- MPaKTUYECKUX padboT
MepEbI neMorpaduIecKux
nuarpamMm. Ilpaktudeckast pabora
«lmarpam- MbD»
OnucarejbHast Yucnossie Habopbl. CpenHee OcBauBaTh HNOHATHS: 4YHCIOBOH HabOD,
CTaTHUCTHKaA apug- MeTHdeckoe. Mepa LIeH- TPIbHOW TeHJCHIMH (Mepa LIEHTpa),
(8 u) Mennana 4uciioBoro Hadopa. B TOM dYHCIE cCpenHee apu(pMeTHIECKOE,
VYcToli- YMBOCTH MeIUAaHBbI. MeaMaHa.

IlpaxkTuueckas padora «CpemHue
3HAYCHUS.

HanbGonpmiee 1 HanMeHbIIIee
3HaYe- HUSI YUCIIOBOro Habopa.
Pasmax

OnmuchIBATh CTaTUCTUYECKUME JAaHHBIE C
MOMOIIBIO  CPEIHEr0  apu(pMETHUYCCKOro U
MeauaHbl. Pemnrates 3ama4qu.

M3y4yaTh CBOMCTBA CPEJHUX, B TOM YHUCIIe
C NOMO- HIBIO IH(PPOBBIX PECypcoOB, B XOmIe




| IIPAKTHUYCCKHUX pa6OT.




Ha3BaHue

pa3geiia OcHOBHOE coaepzKaHue XapakKTepuCTHKA OesiTeIbHOCTH
(TeMsbl) 00y4aroUIuXCsi
(4MCI0
YacoB)
OcBauBaTh MNOHSTHS: HauboJbllee U
HaMMCHBIIICC 3HAYCHHSI qUuCJIOBOI'o MaccuBa,
pasmax.
PemiaTh 3agadM Ha BEIOOP criocoba OnucaHust
JlaH- HbIX B COOTBETCTBUU C MPUPOJOIN JaHHBIX U
LSJIsI- MU UCCIICAJOBAHUS
CnyuauHast Cnyuaiinast U3MEHYHUBOCTH OcBauBaTh MOHSITHUSI: 4acTOTa 3HAYEHUN B
H3MEH- YHBOCTH (npume- pe1). HacTora 3HaUYeHUN MAaCCHUBE  JaHHBIX, IpyNIIUPOBKa JAaHHBIX,
(6 1) B MacCHBE JIAaHHBIX. rucrorpamMmma.

I'pynnuposka. I'ucrorpam- mMbl.
ITpakTrueckas pabora
«Cny4aiiHasi ©3AMEHUYUBOCTB

CTpoOUTH 1 aHAJIM3UPOBATH THCTOIPAMMEL,
MOA0HU- PATh MOJIXO/SNIHIN AT TPYIITUPOBKH.
OcBauBaTh r1paduUecKue IPEACTABIECHUS
pa3HbIX BUJAOB CIy4allHOM U3MEHYUBOCTHU, B TOM
YHCIIe C TMTOMOIIBIO [U(PPOBBIX PECYpPCOB, B XOJE
IpaKTH4e- CKOW paboThl

BBegeHue B
TEOPHI0
rpacdos

(4 9)

I'pad, BCpIUINHA, peopo.
IIpencraB- nenue 3agauum C
MOMOIIBIO rpada. CreneHb

(BaJICHTHOCTB) BepIIHHBI. YuHCI0
pééep ™ cyMmapHas CTENCHb
BepminH. llens u nukia. Ilytes B
rpa- ¢e. IIpencraBienue o
cBsi3HOCTH Tpada. OO6xon rpada
(oiinepoB 1yTh). Ilpencrasienne
00 OopueHTH- pOBaHHBIX rpadax

OcBauBaTh IOHSATHS: rpad, BeplIHHA
rpada, pe- 6po rpada, crerneHb (BaJCHTHOCTH
BEPIIHHBI), IETb U ITHKJIL.

OcBauBaTh NOHATHS: 1nyth B rpade,
3iepoB myTh, 00X0a rpada, OpUESHTHPOBAHHBIN
rpad.

Pemiats 3agadYM Ha IIOWCK  CYMMBI
creneHeil Bep- mmH rpada, Ha MOHCK 00xoja
rpada, Ha HOUCK IyTe B OPHEHTHPOBAHHBIX
rpadax.

OcBauBaTh CIIOCOOBI [peICTaBICHUS 3a/1a4
U3 Kyp- ca aireopbl, T'e€OMETpHH, TEOPUH




BEPOSITHOCTEH, NPYTrHuX NPEIMETOB C ITOMOIIBIO
rpagoB (KapThl,




CXEMBbI, DJIEKTPUUYECKHE LIEIH,
GYHKIIMOHAIIbBHBIE COOTBETCTBHSI) Ha
IpuMepax

BepossiTHOCTH H

CnyyaliHblii ONBIT U Clly4daillHOe

OcBauBaTh MOHSITHS: CIIyYailHblii ONBIT U

4a- cToTa coOmBITHE. BeposaTaocTs u ciay4daii- HOe CcOObITHME, MaJlOBEpOsITHOEC U
CIy4aHHOT 0 gacToTa COOBITHS. Ponb IIPaKTUYECKHU JI0- CTOBEPHOE COOBITHE.
COOBITHSI MaJIOBEPOSITHBIX U IPAKTHYECKHA N3y4uars 3HAYNMOCTh MaJIOBEPOSTHBIX
(4 9) JOCTOBEPHBIX COOBI- THH B CcOOBITHI B TIpHUpPOJIE U OOIIECTBE HA BaXKHBIX
npupoae W B oOmecTBe. Mo- npuMepax (aBa- pHUH, HECYACTHBIE CIIydYaw,
HETa W WrpaJibHasl KOCTh B 3amTa IIePCOHAIILHOM nHdoOpMaLuu,
TEOPHUH BEPOSITHOCTEH. nepenada JaHHBIX).
ITpakTrueckast padora «Hacrora N3y4daTh poib KIACCHIECKUX BEPOSTHOCTHBIX
BBITTQZICHUS OpJIa» MoO- neieii (MoHeTa, UrpajbHasi KOCTb) B TEOPUH
BE€pO- ATHOCTEH.
HaO1romaTh ¥ H3y4YaTh 4acTOTy COObITHIA B
po- CTBIX DJKCIEPUMEHTaxX, B TOM 4YHCIE C
HOMOIIBI0 IU(POBBIX pPecypcoB, B  Xoxe
IIPaKTHYECKOH paOOThI
0060061menue, IIpencraBnenme manubx. Onnca- IIOBTOPATH usydeHHoe U BBICTpaMBaThb
KOH- TPOJIb TeJabHast CTaTUCTHKA. CHCTeMy 3HAHUH.
(5 a) BeposiTHOCTB CIIy4aifHOTO Pemraths 3amadY® Ha [pEACTABICHHE H
coOBITHS ONMHMCaHWE JaHHBIX C IIOMOIIBI0O HM3YYEHHBIX

xapakrtepuctuk. OOCyKIOaTh NIPHMEPHI
CcilyqaifHbIX ~ COOBITHMH, Majlo- BEpOSTHBIX |
MIPaKTUYECKH  JOCTOBEPHBIX  CIIydaii-  HBIX
COOBITHH, UX POJM B NPHUPOJAEC U KHU3HU UEIIO-
BEKa




8 knacc (He MeHee 34 y)

Ha3sBanmue
pa3gea OcCHOBHOe cofaepzKaHHe XapaKTepucTUKa OesATeIbHOCTH
(TeMBbI) 00yJaIOIIUXCsI
(uuciio
YaCOB)
IToBTOpEHHE IIpencraBnenme nmanubx. Onnca- IIOoBTOPATH u3yyYcHHOC W BBICTpaMBaTh
Kypca 7 TenbHas cratuctuka. CiydaliHas CUCTEMY 3HaHMIA.
KJjiacca M3MEHYNBOCTbD. Cpennne Pemmrars 3agadM Ha OpeACTaBICHHE |
(4 9) YHCIIOBOr0 Habopa. ONMMCAaHHUE JaHHBIX C IIOMOIIBIO M3YYEHHBIX
Ciry4aiinbre COOBITHSI. xapaktepuctuk. Pemmarb 3aJadM  Ha
BepositHocTH u 9acTOTHI. MPEJCTAaBJIICHUE TIPYyNIIMPOBAH- HBIX JaHHBIX H
Knaccuueckne mMonenm Teopuu OIMCaHHEe CITydaifHON M3MEHYHBO- CTH.
BEPOSITHOCTEH: MOHeTa u Pemratrhk 3aJadYM Ha ONPEICICHHE YaCTOTHI
UrpajgbHasi KOCTb ciydaii- HBIX COOBITHH, OOCY)XICHHE NPUMEPOB
CIIy4ailHBIX  COOBITMM, MAaJIOBEpPOSITHBIX U
OPAKTHUYIECKH JOCTO- BEPHBIX CIIyJalHBIX
COOBITHH, WX POJHU B IIPUPOJEC U >KU3HH
4JeJIoBEKa
OnucarenbHa OTKIIOHCHUSI. Jucnepcust OcBauBaTh TMOHSTHS: JUCIEPCUA U
A cTa- YHCIIOBO- ro Habopa. CTaHJAPTHOE OTKJIOHEHHE, HCIIOIb30BaTh ATHU
THCTHKaA. CraHmapTHOE  OTKIJIOHE- HUE XapaKTEePUCTHUKHU JUIsI ONMHUCAHUsI PacCeUBaHMsI
PacceuBa- Hue 9HCI0BOTO Habopa. JlnarpaM- Mbl JaHHBIX.
JaHHBIX pacceuBaHus BeIaBHIrarbh rMIIOTE3blI 00 OTCYTCTBUH HIIH
(4 g) HaJW- YUU CBSI3U O AUarpaMmaM pacCeuBaHUsI.
CTpPOHUTH uarpaMMbl — pPacCeHMBaHHs 110
HMEIOIIMM- CsI  JaHHBIM, B TOM 4YHCJIE C
IIOMOIIIBIO KOMITbIOTEpa
MHuoxkec MHoecTBO, IIOMHOKECTBO. OcBauBaTh HOHSATHS: MHOKECTBO, DJIEMEHT
TBa (4 9) Omne- pauuu HajJ MHOXKECTBAMU: MHOJKE- CTBa, ITOJIMHOXKECTBO.

00beau- HEeHHe, nepecevyeHue,

BBINIOIHATHL oInmepamMMm Han




IOIIOJIHE- HHE.

MHOXeCTBaMu: 00be- TUHCHUE, IIepeceYcHue,
JOIIOJTHEHHUE.




CBoiicTBa onepauuid HaJ MHOXKE-

HCnojIb30BaTh CBOICTBA: IEPEMECTUTEIBHOE,

CTBaMH: IIePEeMEeCTUTEIILHOE, CO- YeTaTeJIbHOE, PaclpeIeIINTeIILHOE,
coue- TaTeJIbHOE, BriroueHus. UCIIOIB30BaTh rpadguaeckoe
pacnpeieuTeIbHOS, BKIIOYCHHS. [IPE/ICTABIICHUE MHO- )KECTB IPH OIHUCAHUHU
I'padmaeckoe IIpeJICTaBICHHUE peanbHBIX MPOIECCOB M SIB- ISHUN, MPHU
MHO- KECTB peuIeHnn 3amad U3 JAPYTruxX y4eOHBIX MPEIMETOB
U KYpPCOB
BeposiTtH DiieMeHTapHbIe COOBITHSL. OcBauBaThb MOHSATHS: 3JIEMEHTapHOE
OCTh Cryuqaii- HBIC COOBITHSL. coOrITHE, clLy- gaiiHOe coObITHE KaK
Cciay4auH BraronpusitcTByro- mue COBOKYITHOCTH OmaronpusT- CTBYIOIIUX
oro SJIEMEHTapHbIe CcoObITHs. Bepo- 3JIEMEHTApPHBIX COOBITHH, pPaBHOBO3- MOJKHBIC
COOBITHSI SITHOCTU  cOObITHH. OIBITBI € 3JICMEHTAPHBIC COOBITHSI.
(6 9) paBHO- BO3MOKHBIMHU Pemiathb 3agavM Ha BBIYHCIICHHUE
SJIEMEHTApPHBIMU COOBITUSIMU. BEPOATHOCTEl CcO- OBITHH TIO BEPOATHOCTSIM

Ciry4aiiHblii BEIOOD.
IIpakTuyeckas padora «ONBITHI C
PaBHOBO3MO>KHBIMH
SJIEMEHTAPHBI- MU COOBITHSIMI

3JIEMEHTAPHBIX COOBITHI CIIy4aifHOIO OMbITA.

Pemiath 3aJadH Ha BBIYUCIICHHUE
BEpOSATHOCTEl co- OBITHH B  OmBITaX C
PaBHOBO3MOXXHBIMH 3JIeMeHTap- HBIMH
COOBITUSIMH, B TOM YHCIIE C TIOMOIIBIO KOM-
MBIOTEpA.

npOBOJIHTI: H H3y4YaThb OIIBITHI C
PaBHOBO3MO>KHBI- MU 3JIEMEHTaPHBIMU

COOBITHSIMH  (C  HCIIOJIb30BaHH- €M  MOHCT,
UTPAITBHBIX KOCTEH, APYyrux MOJeNei) B XOnIe
MIPAKTUIECKON pabOThI

BBegeHue B
Teopuio rpagos
(49

Hepeso. CpoiicTBa aepeBa: eqUH-
CTBCHHOCTb nyTH,
CyIIIECTBOBAHUE BUCSTYEH
BEPIINHBI, CBSI3b MEXJIY YHCIOM
BEpIIMH W  4uciaoMm  p&odep.
IIpaBuiio yMHOXEHUS

OcBauBaTh MOHSATHSL: JIePEBO Kak rpad 6e3
LIMKJIa, BUCsYasi BepuinHa (JIMCT), BETBb JCpeBa,
IIyTh B JIepeBe, TUaMeTp JACpeBa.

H3y4yaTh CBOMCTBA JepeBa: CylleCTBOBAHUE
BHCsl- Y€l BEPIIMHBI, EIWHCTBEHHOCTH ITyTH
MEXKIy JIBy- Msl BEpPIIMHAMH, CBSI3b MEXIY
YUCJIOM BEPIIUH H 9UCIIOM p&oep.




Ha3Banue

pa3geiia OcCcHOBHOe coaepzKaHHe XapakTepHCTHKa OesATeIbHOCTH
(TeMsbI) 00y4YarouIuxcsi
(uuCII0
YacoB)
PemaTrhs 3aJa4M Ha MMOKUCK U [IEPCUHCIICHUE
IyTeil B JepeBe, ONPEACICHHUE YHCIa BEPUIHH
win pébep B nepeBe, 00X0JI OMHApPHOTO JiepeBa,
B TOM 4YHCJIe C IIPUMEHEGHHEM IIpaBuja
YMHOYKCHHSI
Cny4yaun TIpOTHBOIIOIOKHOE coObITHE. OcBauBaTh IMOHSITHSIL: B3aHMHO
bIe Jua- rpaMmma Ditnepa. MPOTHUBOIIOJIOKHBIE  COOBITHSI, ONEpalluyd HaJ
COOBITHUST O6benuHEeHNEe U IIepecedyeHne COOBITHSIMU, OOBEAWHE- HHE W IIePECEUCHHE
89 COOBITHIA. HecoBmecT- HBIC coOpITHH, namarpamma Diimepa  (Diiepa—

cobpiThsi. Dopmyria  CIOXKEHUS
BepositHocTel. [IpaBuiio ymHOMXKe-
HUSI BEPOATHOCTEN. YcCIIOBHas
BEpO- ATHOCTH. He3aBucumsbie
COOBITHS. IIpencraBieHue
cllydailHOro »OKcCIle- pPUMEHTa B
BHU/JIE JIepeBa

BeHHa), COBMECTHBIC 1 HECOBMECTHBIC COOBITHSI.
HN3yyaTh TEOpeMBI O  BEpPOATHOCTH
OO0BEIMHEHUST ABYX COOBITHN ((POPMYIIBI CIIOKESHUS
BEPOSITHO- CTEH).

PemiaTrh 3aga4YM, B TOM YHUCIE TEKCTOBBIE
3a1aun Ha oIpeneeHne BEPOSITHOCTEH
OOBCIUMHCHUSI W TMEPECCUYCHUs] COOBITHH C
NOMOIIBIO YHCJIOBOW Ips- MOH, JUarpaMmm
Diinepa, GopMyIIbl CIOKEHUS Be- POSITHOCTEIA.
OcBauBaTh NOHSITHUSL: [IPABIIO YMHOKECHUS
BEpO-  SITHOCTSH,  YCJIOBHAasE  BEPOSITHOCTH,
HE3aBUCHMBIE COOBITHSI JIEPEBO  CIIy4alHOTO
OIIBITA.

HU3yuarh CBOMCTBa
HE3aBUCUMBIX COOBITHI.
Pemrarh 3aJadM Ha  OnOpejciicHHE W
HCIIOJIb30BAaHNE HE3aBUCHUMBIX COOBITHH.

(onpeeneHus)




PerraTth 3aJa9YH Ha [TIOUCK BEPOSITHOCTEN, B
TOM YHCJIe YCIOBHBIX, C HCIIOJIb30BaHUEM JlepeBa
CJIy- YalWHOro OonbITa

00001meH
ue,
KOHTPOJIb
(4 9)

IIpencraBnenne naHHbIX. Ommca-
TenpHasi  cratuctuka. [ padsl.

Bepo- SITHOCTh CIIy4aliHOr o
COOBITHS. Oire- MEHTHI
KOMOWHATOPHUKHU

IIOBTOPATH u3yuycHHOoe U BbICTpauBaTh
CHCTEMY

3HAHUMH.

Pemars 3amadYH Ha [PEIACTABICHHE U
OINMCAHHWE JIAHHBIX C IOMOIIBIO H3yYCHHBIX
xapakTepucTtuk. Pelarb 3aJadH ¢
NpUMEHEHHUEM TpadoB.

Pemiathb 3aJaYH Ha HaXO0XJICHHUE
BEPOSITHOCTH ~ CJIy-  YaWHOTO  COOBITHS IO
BCPOSITHOCTSIM 3JIEMEHTAp- HBIX COOBITHI, B TOM
qucJie B OIIbITax C paBHOBOS— MOXHBIMHU
3JIEMEHTAPHLIMH COOBITUSIMU.

Pemiarhb 3aJga4vH Ha HaXOXKIECHUE
BEPOSITHOCTEH OOBEIMHEHHUS W  IEPECCUYCHUS
COOBITHI, B TOM 4YHC- JI€ HE3aBUCHUMBIX, C
UCITONB30BaHUEM TPAPUUECKUX MPEACTABICHUM
U JiepeBa CIIy4alHOro OIbITa.

Pemars 3aJadYM Ha  II€peYHUCIICHHUE
KOMOMHanuii (4ucia TIePEeCTaHOBOK, YHCIIA
COYEeTaHWi), Ha Ha- XOXKIEHUE BEPOSTHOCTEH
COOBITUM C NPUMEHEHHEM KOMOMHATOPUKHU, B
TOM 4YHCJIE C MCIIOJb30BAHUEM TPEYrOJIbLHUKA
ITackass




9 knacc (He meHee 34 v)

Ha3BaHue
pa3gena
(TeMbI)
(uucio
YacoB)

OcHOBHOE€ coaepzKaHHEe

XapakTepuCTHKa OesIiTeIbLHOCTH
00y YaIOIIUXCSI

IToBTOpEHHE
Kypca 8
KjIacca

(4 9)

TIpencraeienune naHHbix. Onuca-
TenpHas cratucthka. Onepanuu
Hajg coObITMAMH. He3aBHCHMMOCTH
COOBITHI

TIIOBTOPSATH n3yucHHOe U BBICTPAHMBaTh
cucremMmy

3HAHUM.

Pemaths 3amadYH Ha [pEJACTaBICHHE U
OIIMCaHWE JTaHHBIX.

Peniars 3aJadH Ha HaXO0KICHUE
BCPOSITHOCTECH OOBCIMHCHHUSI M TMCPECCUYCHUS
COOBITHI, B TOM 4YHC- JI€ HE3aBHCHUMBIX, C
HWCMOJBb30BaHNEM TIpaUIeCKUX IPEeACTABICHUN
U JiepeBa CIIy4yallHOI'O OIbITa.

Pemiats 3amadM Ha  [ICPCUYHUCIICHHE
KOMOHWHanuii (4uciia TEepecTaHOBOK, 4YHCIa
COYCTaHUi), Ha Ha- XOXKICHHE BEPOSTHOCTEH
COOBITHI C TNPUMEHEHHEM KOMOWHATOPUKH, B
TOM 4YHCIIE C HCHOJB30BAaHUEM TPEYTrOJbHUKA
ITackans

JJIeMeHTBhI
KOMOH-
HATOPHUKH
(4 9)

Komb6unaropHoe TPaBHUIIO
ymMHOXe- HusA. IlepecraHoBKM.
dakropuan. CodeTaHUss U YHUCIIO
COYETaHUM. TpeyroabHuk
ITackans. [TpakTtuue- ckast padbora
«Bpluncnenne BeposAT- HOCTEH C
HCITOJIb30BaHUEM KOMOH-
HATOPHBIX bysxImit
SJIEKTPOHHBIX TAOJIHID)

OcBauBaTh TMOHSTHUS. KOMOWHATOPHOE
[IPaBWJIO YMHOYCHHS, YIIOPSIIOYCHHAs I1apa,
TpoiiKa 00b- €KTOB, IIEPECTAHOBKA, (haKTOpHUAal
guciia, codera- HHE, YWUCIO COYETaHWH,
TpeyroiabHuk Ilackasns.

Pemiath 3aga4ym Ha TepevrciieHne
VIOPSIIOYEHHBIX ~ Map, TPOEK, MEPEYHCIICHHE
[IEPECTAHOBOK M  COYe- TaHHUH  3JICMCHTOB
pa3IMYHBIX MHOXECTB.

PemraTrs 3aJa9YM Ha IPUMEHEHHE YHUCIIA




COYCTaHUM B anreOpe (cokpaménHoe
YMHOXeHue, OnHoM Hplo- ToHA).




Pemiarb, NIPHUMEHSISI KOMOWHATODHKY,
3a/la4M Ha BBIYHCIICHHWE BEPOSITHOCTEH, B TOM
9HCJIe C MOMO- WIBIO DJICKTPOHHBIX TaOIUIl B
XO/e MPaKTUIEeCKO paboThI

I'eomeTrpuueck I'eomeTpuueckass ~ BEPOATHOCTE. OcBauBaTh MOHSIATHE  TICOMETPUYCCKOM
ast Ciy- 4gaiiHBIM BBIOOpD TOYKH W3 BEPOSITHOCTH. Pemiatrs 3agaYH Ha
BEepPOsATHOCTH ¢durypsl Ha IUIOCKOCTH, W3 HaXO0XJICHHUE BEpOSITHOCTEH B OITBITAX,
(4 9) OTpe3Ka, U3 AyTd OKPYXKHOCTH MPEeCTaBUMBIX Kak BBIOOp TOYEK W3 MHO-
TOYroJbHHKA, Kpyra, OTpe3Ka UIH JOyTH
OKPY>KHO- CTH, YHCJIOBOI'O NPOMEXYTKa
HcneiTa Hcneitanue. Ycnex v Heyjada. OcBauBartrhb TMOHSATHS: HCHBITaHUE,
HUSL Ce- pus HCHOBITAHUH 1O MEPBOTO 3JIEMEHTapHOE COOBITHE B HMCHBITAaHWH (ycOex U
Bbepnyn ycrexa. HMcmertanust Bepryrmm. Heyjladya), Cepusi HCIBITAHUN, HaACTyIIJICHHE
1M (6 9) BepositHo- ctH coObITHIT B IepBOro ycriexa (Heyzaa- 4M), CepUsi UCTBITAHUI
cepun wucnbITaHuil  BepHyn. bepnynnn.
ITpakTuaeckast pabora Peuniarshb 3aJa4yH Ha HaXO0XXJCHHUE
«Hcnbrranust bepnymim» BEPOATHOCTEH CO- OBITHII B CEpUHM MCTBITAHUHN 10
IIEPBOT0 ycCIlexa, B TOM YHUCJEe C MPUMEHEHHEM
Gopmybl CYMMBI reo- METPUYECKOM
MIPOrPECCHUU.
Peniarn 3aJadm Ha HaX0XKIEHUe
BEPOSITHOCTEH 2JIEMEHTApHBIX COOBITHU B CepUU
ucnelTanuil  bep- Hyum, Ha HaxO0XJIeHHE
BEPOSITHOCTH OMpPEIeNEH- HOTO YUCIa yCIIEXOB B
cepun wucnelTanuii bepnymum. M3ydaTrh B
Xoae IIPaKTHYEeCKOu padoThbI, B ToM
9pciie € TOMOMIBI0 IIU(GPOBBIX  PECypCOB,
CBOMCTBAa BEpPOSTHOCTH B CEPUM HCIHBITAHUN
bepnynnu
Cnyuyau Cry4aiinas BEJIMYMHA u OcCBOUTSH IIOHSITHUS: CiyYaiiHas BEJIMYHHA,
Hast pacipenie- JICHUE BEpPOSITHOCTEH. 3Haye- HHUE ciry4daitHOU BEJIMYUHBI,
BeJIU4YH Maremaru- 4eckoe OKUJaHUE U pacrpesiesieHue BEpo- ATHOCTEH.




Ha (6 9)

Aucrepcus ciy4yanHoMn
BEJINYUHBI. ITpumepst
MaTEeMaTHYECKOIr0 OXXMIAAHUS KaK

HU3yuyaThb B O00CyXKIOaTh
JAUCKPETHBIX u HE- NPEPBIBHBIX
BEJIMYUH (POCT, BEC UEJO0-

IpUMeEpBHI
ClIy4anHbIX




Ha3BaHue
pa3gena
(TeMbI)
(4uCI0
YacoB)

OcHOBHOE€ coOepzKaHHEe

XapaKTepHuCTHKa JesiTeIbHOCTH
00y4aroUIUXCsI

TEOPETUYECKOTO
3HAYEHUs BEJIMYUHBI.
IlonsiTie O 3aKOHe OOJIBIINX
uncen. Mzmepenne BeposiTHOCTEH
c oMo- 1IBIO 4acToT.
Ilpumenenne 3akoHa OONBIINX
YHCEN

CpeIIHero

BE€Ka, YHWCICHHOCTH  HACEICHUs, Jpyrue
HU3MEHYH- BBIC BEJIIHUYHHBI,
paccMmaTpuBaBIIMECS B Kypce€ CTa- THCTHKH),
MOACIIBHBIX CJ'[y‘-Iaf/'IHbIX BCIIMYHH, CBsI- 3aHHBIX
CcO chaydJaliHBIMH omnbITaMu (OpocaHue MoO-
HEThI, WIpaJIbHONW KOCTH, CO CIIy4YalHBIM
BBEIOOPOM U T. II.).

OcBauBaTh IIOHSITHSI: MaTeMaTHYECKOE
OKHJIAaHHE ciy4aniHOM BEIIUYHUHBI KakK
TEOPETHUYECKOE CpeaHee 3HadyeHHue, JUCIICPCHUs
CIIy4alHOW BEJIMYMHBI KakK aHaJjor JUCIIEPCUU
YHCIOBOr0 Habopa.

Peuniarshb 3amgavM Ha BBIUHCIICHHE
MaTeMaTUYeCKOTro  OXWJAHUS W JUCIEPCUH
JUCKPETHOM ciy4anHOM BEJIUYUHBI no

3aJaHHOMY pacIIpe/IeJICHUIO, B TOM YHCIIE 3a/Jad,
CBSI3aHHBIX CO CTPAaXOBAaHHUEM U JIOTE- PESIMU.
3HaAKOMHUTHCS c MaTeMaTHIEeCKUM
OXKHUIAaHUEM n IHUCTIepcuen HEKOTOPBIX
pacnpeneneHuii, B TOM 4YHCIE pacHpeesIeHUs
Ccily4ailHOH BEJIMYMHBI

«YHCJIO yCIIEXOB» B CEPUHM  HCIBITAaHUN
bepuyuin. A3y4daTh dYacToTy COOBITHS B
MMOBTOPSIFOIINXCS CITy- YaHHBIX OMNBITaX Kak
CIIy4aliHYy1O BEJINUUHY.

3HAKOMMUTBCSI ¢ 3aKOHOM OOJIbIIMX 4nces (B
popme BepHyiun): 1ipu OOJIBLIIIOM YHCJIC ONBITOB




gacToTa COOBITHSI OJIM3Ka K €ro BEpOSITHOCTH.
Penrarhb 3aga4dM Ha U3MEPCHUE BEPOSITHOCTEH
C MO- MOIIBIO YACTOT.




OOCyKIOaTh poib 3aKkoHa OOJIBIIMX YUCE]T B
000CHO- BaHHUM YaCTOTHOTO METOJa H3MEpPSHUs
BEPOSITHO- CTEH.

OOCyKIaTh 3akoH OOJBIIMX YUCEN Kak
OpOosIBJIE- HUE CTATUCTUYECKON yCTOMUMBOCTH B
U3MCHYHUBBIX SIBJICHUSX, POJIb 3aKOHA OOJIBIINX
YHCEeII B IPUPOAC U B )XKU3HU YCIIOBCKA

0000611e
HHE,
KOHTPOJI
b (10 )

IIpencraBnenue JaHHbIX.
Omnuca- TejbHasE CTAaTUCTHKA.
BepositHocTh CIIy4alHOTI O
COOBITHS. DneMEeHTBI
KOMOWHATOPHUKH. CiryuaiiHbie

BCJIM- YUHBI U pacnpeaciiCHUs

HOBTOPHTL HN3Y4YCHHOC 1 BBICTPAHBATDb
cucTeMy

3HaHUH.

Pemmrars 3agadYd¥M Ha [OPEACTaBICHHE U
OIMCaHue JaHHBIX.

Pemniars 3aJa49Hu Ha HaXOXKICHUE
BEPOSITHOCTEH CO- OBITHI, B TOM YHCJIE B ONBITaX
C  paBHOBO3MOXHbI- MU  3JICMCHTapHBIMU
COOBITHUSIMH, BEPOSTHOCTEH OOBCAWHCHUS U
rnepeceYeHust COOBITHI, BBIYKC- JIATh
BEPOSITHOCTH B OMBITAX C CEPHUSIMH CIIydail- HBIX
HCHOBITAHUH

ITpu paszpaboTke paboueil porpaMMbl B TEMAaTHYECKOM MJIAHUPOBAHUU JIOJKHBI OBITh YYTEHBI BO3MOXK-
HOCTH HWCHOOJIF30BAaHUSA AIICKTPOHHBIX (IIH(PPOBBHIX) 00pa30BaTEAbHBIX PECYPCOB, SIBISIONINXCS y4eOHO-METO-
JIUYECKHUMH MaTepuaysiaMu (MyJIbTHMEIUHHBIE IIPOTPaMMBbl, 3JICKTPOHHBIC YYEOHHKH W 3aJJaYHUKH, DJICK-
TPOHHBIC OMOIMOTEKH, BUPTyalIbHBIC J1aO0OPaTOPHH, UTPOBBIC MPOTrPaMMBbl, KOJUICKITUH IH(PPOBBIX 00pazo-
BaTEJIbHBIX PECYPCOB), MCHOJIB3YEMBIMHU JUIsI OOYyYEHUsS] M BOCIHTAHHUS Pa3JIMYHBIX T'PYMIl I10JIb30BaTelCH,
IPEACTABICHHBIMU B 3JICKTPOHHOM (LIH(PPOBOM) BHUIC U PCATU3YIOIIUMHU AuAaKkTHudeckrue Bo3moxxHoctu UKT,

cojepKaHNE KOTOPBIX COOTBETCTBYET 3aKOHOJATEIBCTBY 00 0Opa3oBaHUM.
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