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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHblli Kypc «Anredpa u Hayajia MaTEeMaTHYECKOTO aHajau3a» SBIISAETCS
OJIHUM W3 HambOoJiee 3HAYMMBIX B TPOTpaMMe cpefaHero oOmiero obpa3oBaHws,
MIOCKOJIBKY, C OJJHOW CTOpPOHBI, OH O0ECIeYMBAET MHCTPYMEHTAJIbHYIO 0a3zy uis
U3yYEHUsl BCEX ECTECTBEHHO-HAYUYHBIX KypCOB, a C JPYroil CTOpPOHBI, (popMHpyeT
JIOTUYECKOE U a0CTPAaKTHOE MBILUICHHE O0Y4YaloIIUXCS Ha YPOBHE, HEOOXOIUMOM
IJI1 OCBOEHUSI MH(POPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JAPYTUX
aUcUMIUIMH. B pamkax naHHOro y4eOHOro kypca oOydaroluecsl OBJIaJEBAarOT
YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HaykH, KoTopas (HOpMYyJIHpPYET CBOU
JTOCTHKCHHSI B MaTeMaTH4eCcKon (hopme.

VY4eOHsplii Kypc anreOppl U HayaJl MaTeMaTHYEeCKOTO aHajln3a 3aKIaJbIBaeT
OCHOBY Ui YCIIEIIHOTO OBJIAQJCHHUS 3aKOHAaMU (PU3UKHU, XUMUHU, OHOJIOTHUH,
IIOHMMaHUsl OCHOBHBIX TEHJECHIUI Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOM KU3HU,
MO3BOJIIET OPHEHTHUPOBATHCA B COBPEMEHHBIX HH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHX, YBEPEHHO MCIIOJIBb30BaTh MX MJS JalbHEWIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM XKM3HU. B TO ke Bpems oBiaZeHHe aOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMHU KOHCTPYKLMSAMH ajreOpbl MU MaTEeMAaTHUYECKOTO aHajau3a pa3BUBAcT
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh WCTUHHOCTB, JIOKa3hIBAaTh
YTBEPXKACHUS C MOMOILBIO MHAYKIIMH U PacCyKAaTh IEAyKTUBHO, MCIOJIB30BATh
0000IIeHe M KOHKpETH3aluio, a0CTparupoBaHUE W AaHAJOTHUIO, (OopMHUpYyeT
KpEaTUBHOE U KPUTUYECKOE MBIIIJICHUE.

B xone m3yuenusi yueOHOro kypca «Aisredpa ¥ Hayajla MaTeMaTH4YeCKOTro
aHaln3a» 00ydYaroIIuecs MOJY4YaroT HOBBIM OMBIT PEIICHUs MPHUKIAJHBIX 3a/1ad,
CaMOCTOSITENILHOTO MOCTPOCHHSI MaTeMaTHUYECKUX MOJIENeH peallbHbIX CUTyalui,
UHTEpPIPETallMd  IOJIYYEHHBIX  pEIIeHWH, 3HAKOMSTCA C  IpUMepamu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAyKe U HCKYCCTBE, C
BBIIAIOIIUMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHblli Kypc 00JIajaeT 3HAUMUTEIbHBIM BOCHHUTATEIbHBIM MOTEHLIHAIOM,
KOTOpBIA peanu3yercs Kak dYepe3 ydeOHbIH MaTepuan, CHoCcOOCTBYIOLIMI
(OpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMs, Tak M depe3 creuuduky ydeOHOi
AESITEeNbHOCTH, TPEeOyIoLel MPOJOKUTENPHOW  KOHIICHTPAIMM  BHUMAaHUS,
CaMOCTOSITENIBHOCTH, ~aKKypaTHOCTHU M  OTBETCTBEHHOCTH 3@  IOJIyYEHHBIH
pe3yJIbTart.

B ocHoBe Meromuku oOydeHHs anredpe M HadajaM MAaTeMaTH4eCcKOoro
aHaJln3a JICKUT ACSITeTbHOCTHBIN NMPUHIUI 00YUYCHHS.

B crpyktype ydeOHoro kypca «Aurebpa M Hauajga MaTeMaTHUYECKOIO
aHaJIN3a» BbIIEIECHBI CIEAYIOUINE COAEpKATeNIbHO-METOANYECKUE TUHUM: «Yucna
U BeIUMCIeHU», «DyHkunn u rpaduxm», «YpaBHeHHs U HepaBeHCTBay», «Hadana
MaTeMaTU4YecKoro aHainu3a», «MHoxkecTBa H JiorMkKa». Bce OCHOBHbIE



COJIEPKATEIIbHO-METOANYECKHUE JIMHUM M3y4YaloTCs Ha TPOTSHKEHUU JIBYX JIET
oOyueHHus Ha ypOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOIOJIHSIS
ApYT Jpyra U MOCTENEHHO HACHIAsACh HOBBIMH T€MaMU W pasnenamu. JlaHHBIN
y4eOHBI KypC SIBISIETCA WHTErPATUBHBIM, IIOCKOJIbKY OOBEAWHSIET B cede
COJIEp’)KaHUE HECKOJbKMX MaTeMaTHUeCKUX AMCLUUIUIMH, TaKUX Kak aireopa,
TPUTOHOMETPHUSI, MAaTEMATHUYECKU aHalIu3, TEOpUs MHOXKECTB, MaTeMaTHyecKas
noruka u gapyrue. Ilo mepe Toro kak oOydaromiyecs OBIaAeBalOT BcE Oolee
IMIMPOKUM MATEMaTUYECKUM allllapaToM, y HUX MOCIEN0BaTeNbHO (hopMupyercs u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTE€MaTHYECKyl0 MOJEib peallbHOM
CUTyalluH, IPUMEHATh 3HAHUS, MMOJTYYEHHbIE MPU U3yUYEHUU Yy4eOHOro Kypca, Iis
pEeIIeHUsI CAaMOCTOSITETFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenbHo-MeTOIMYECKas: JUHUS «YMcaa ¥ BBIYKUCICHUS 3aBEpIIACT
(opMUpOBaHNE HABBIKOB MCIOJIb30BaHUs JEUCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHusg 0co0O€ BHUMaHue yJenseTcss  (OPMUPOBAHHIO  HABBIKOB
palMOHANbHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CeOs HCMOJIb30BaHUE Pa3TMYHBIX
dopM 3amucu 4YMciIa, YMEHUE JAeNaTh NPUKUJIKY, BBINONHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHWBATh YUCIIOBBIE BBIPAXKCHHs, padOTaTh C MAaTeMaTHUYCCKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYYarOIIMMCS MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
paloOHANbHBIX U JCHCTBUTENBHBIX  YHUCEJ  JIONOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHcesl. B KaXJIoM H3 3TUX MHOXKECTB paccMaTpUBAIOTCS
CBOMCTBEHHbIE €My cCIenupuIecKue 3aadud W ONepaluu: JIelIeHHEe HaIelo,
OTEPUPOBAHUE OCTATKAMH Ha MHOXECTBE LENbIX YHCEN, OCOOBIe CBOWCTBA
palMOHANIbHBIX M HUPPALMOHANBHBIX YUCeN, apu(pMETHUYECKHE ONEpaluy, a TaKkKe
U3BJICUEHNE KOpHS HATypajbHOW CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY PACIIMPEHHUIO Kpyra HCIOJIb3yeMbIX YHCET |
3HaKOMCTBY C BO3MOXXHOCTSIMU MX NMPUMEHEHHS IJI PEUICHHs Pa3IUYHBIX 3a/1ad
dbopMupyeTcsi IpeaCTaBI€HUE O €IUHCTBE MAT€MaTUKU KaK HayKH U €€ poJu B
IOCTPOEHUHU MOJIENIEH peallbHOTO MHpa, IIMPOKO HCIOJB3YIOTCA 0000IIeHuEe U
KOHKPETH3aIHsL.

Jlunus «YpaBHEHUS W HEPABEHCTBA» pEANM3yeTCs Ha MPOTSHKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOIbKY B KaKIOM
pasgene IlporpamMmbl HpenryCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbraTe OOydarol[uecsl OBIAACBAIOT PA3NMYHBIMU METOJAaMU PEIICHUs
palMoOHANbHBIX, HPPAIMOHANBHBIX, TOKAa3aTeNbHbIX, JOTapU(PMHUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUI, HEPaBEeHCTB M CHCTEM, a Takxke 3ajad,
cojepkamux mnapamerpel. [lodydeHHble yMEHHSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIeIOBaHNH (YHKIIUI C TOMOINBIO MPOU3BOJHON, MPU PEHICHUN TPUKIATHBIX



3a]a4 U 3a7]a4 Ha HaXOKJCHHE HAauOOJbIIUX U HAUMEHBIINX 3HAUCHUN (YyHKIUH.
JlaHHas coneprkaTenbHasi JUHUS BKIIOYAeT B ce0s Takxke (popMHpOBaHUE YMEHHIM
BBINIOJIHATh ~ pacy€Tsl 1O  QopMynaMm, MNpeoOpa3OBaHMs  PaLMOHAIBHBIX,
UPPAIMOHATIBHBIX M TPUTOHOMETPHUYECKUX BBIPAKCHHM, a TaKXKe BBIPAKEHUH,
COJIEpKaIllMX CTENeHUu U Jorapudmel. brarogaps u3ydeHuio anredpanveckoro
MaTepuana MPOUCXOAUT  JalbHEWIee  Pa3sBUTHE  AITOPUTMHUYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0YyYarouuxcs, (pOpMHUPYIOTCS HABBIKU JI€AYKTHBHBIX
paccykJeHuid, paboTbl C  CHMBOJBHBIMM  (opMaMu,  MPEICTaBICHUS
3aKOHOMEPHOCTE M 3aBUCHMOCTEH B BHUJE PABEHCTB U HEpaBeHCTB. AureOpa
npemiaraet 3(Q(EeKTUBHbIE HWHCTPYMEHTHI JUISl PpEIHICHHUS MPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HArJsJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTU KakK
A3BIKA HAYKH.

CopepxxarenbHo-MeTOoMUecKass JUHUA «DYHKIMM U Tpa@UKU» TECHO
nepervieTaercs ¢ APYTMMU JMHUSAMH Y4YeOHOIro Kypca, MOCKOJBKY B KAaKOM-TO
CMBICIIE 337a€T MOCIIEIOBATENbHOCTh U3YUeHUsI MaTepuania. M3ydyenue creneHHo,
MIOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUM, UX CBOWCTB
U rpauKoB, UCNOIb30BaHUE (QYHKIUN JUIs PEeLICHUS 3a/ad U3 JAPYTUX y4eOHbIX
IPEIMETOB U PEAJIbHON KU3HU TECHO CBSI3aHO KaK C MATEMAaTUYECKUM aHAIU30M,
TaKk M C pEHIeHHWEeM YpaBHEHUW U HepaBeHCTB. [lpu 3TOM OoJiblioe BHUMaHUE
yaensercsa (OPMUPOBAHUIO YMEHHUS BbIpAKaTh (POpMyJaMU 3aBUCHUMOCTU MEXIY
pa3MYHBIMM BEJIMYMHAMH, HCCJIENOBaTh IOJY4YEHHbIE (DYHKIHH, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepaTesIbHOM JTMHUM HALEJIEH Ha pa3BUTUE YMEHUMN
¥ HaBBIKOB, MO3BOJIAIOIMIMX BBIpaXaTh 3aBHCHUMOCTH MEXKIy BEIMYUHAMHU B
paznuyHOi (opmMe: aHATUTHYECKOM, rpaduyeckoi W ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K
0000LIEHUIO 1 KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopepxxarenbHasi nuHus «Hauana mareMaTtnyeckoro aHaivsa» MO3BOJISET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MAaTeMaTUYEeCKUX, TaK U MPHUKIAIHBIX 3a/ad,
JOCTYMHBIX OOY4YalOIMMCS, TaK KaK Yy HHUX TOSABISETCS BO3MOXKHOCTb CTPOUTH
rpaUKu CIOXHBIX (YHKUUH, ONpeAensiTh UX HauOOJbIIME M HAUMEHbIINE
3HAYECHUsI, BBIYHMCIATH TUIOMATU (GUTYp U OOBEMBI TEN, HAXOAWTH CKOPOCTH H
YCKOpeHMsl TpoleccoB. JlaHHasg coaepkarenbHas JIMHAS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYEeCKHX MOJENeH peaNbHbIX CHUTYalluH,
NO3BOJIIET HAXOAWTh HaWJIyylllee pElIeHWe B MPHUKIAAHBIX, B TOM YHCIE
COLIMAJIBHO-DKOHOMHMUYECKHX, 3aJjadaX. 3HAKOMCTBO C OCHOBaMHU MaTeMaTH4Ye€CKOro
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (POPMAIbHO-IOTHUYECKOTO U
KpEaTHUBHOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHUU pPAclO3HABATh MPOSBICHUS
3aKOHOB MaTeMAaTHKH B HayKe, TEXHUKE M UCKyccTBe. OOywaroniyecst y3HaKT O



BBIJIAIONIUXCSI PE3y/bTaTaX, MOJYYECHHBIX B XOJ€ Pa3BUTHUS MaTeMaTHUKU Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTeabHO-METOUYECKasT TUHUS «MHOKECTBa | JIOTHKA» BKIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTHYECKOW JIOTHKHU. TeopeTHKo-
MHO>KECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIbHOW MaTEeMATHKHU
U TIpenaraloT HamOoJee YHUBEPCAIbHBIN $3bIK, OOBEAMHSIONIUN BCE pa3Jieibl
MaTeMaTUKH H e€ NPWIOKCHUH, OHU CBS3BIBAIOT pPa3HbIE MAaTEMAaTHYECKHE
TUCITUIUTMHBL W WX TPWIOKEHUS B eamHoe Ienoe. [loaTomy BakHO JaTh
BO3MOXKHOCTh OOy4YaroIeMycs TOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOIb30BATh €r0 ISl BHIPAXKEHHSI CBOUX MBICIIEH.
JlpyruM BakKHBIM TPU3HAKOM MaTeMaTHKA KaK HAyKd CIEIyeT IPU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTb OOOCHOBAaHUNM U CIEJOBAHUE OMNpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JOKA3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTEMaTUYECKON JIOTUKA CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIITUICHHUS
00y4JaroIuXxcs, TO3BOJIIET UM CTPOUTH CBOM PACCYKICHHUS Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKH KPUTHUECKOTO MBITUICHHS.

B yuebHnom kypce «Anrebpa W Hadaga MaTEMaTHYECKOTO aHAIH3a»
IPUCYTCTBYIOT OCHOBBI MaT€MaTHUYECKOIO0 MOJEIMPOBAHUSA, KOTOPHIE MPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHHMIO HABBIKOB IOCTPOEHUS MOJEIEH pealbHBIX
CUTyallWii, WCCJICAOBAHMS D3THX MOJEIEH C TOMOIIBIO afmapaTra anreOpbl u
MaTEeMaTUYECKOTO aHalu3a, WHTEPIPETAIMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJlaHus BIUIETEHBI B KAK/IBIN U3 Pa3/esioB MPOTPaMMBbI, IIOCKOJIBKY BECh MaTepua
y4eOHOTO Kypca IIMPOKO HCIOJIB3YeTCs I PEIICHHS MPHUKIaJHBIX 3anad. [Ipu
pEIICHNN  pPEabHBIX  MPAKTHYECKUX  3a7a4  OOydJaroIIWecs  Pa3BUBAIOT
HAOJIOAATeIbHOCTh, YMEHHME HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh ~ AHAJOTHIO, 0000maTh W  KOHKPETU3UPOBATH  MPOOIieMy.
JlesTenbHOCTE 1O  (OPMHPOBAHUIO HABBIKOB PpEIICHUS MPUKIATHBIX 3a1ad
OpraHu3yeTCs B TIPOIleCcCe HM3YYEHHUS BCEX TeM y4eOHOTo Kypca «AnreOpa u
HayaJla MaTeMaTUYECKOTO aHaTN3ay.

Ha wu3ydenune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanu3a» oTBoAuTCs 272 vaca: B 10 kiacce — 136 yacoB (4 vaca B Hejelnwo), B 11
kimacce — 136 gacoB (4 4yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Yuciia ¥ BBIYUCTICHUSA

Panmonanpupie yncna. OOBIKHOBEHHBIE U JECATUYHBIC APOOU, MPOLEHTHI,
OeckoHeuHble Mepuoanueckue Apoou. IlpumeHenue apoOelt W MPOIEHTOB IS
peLIeHUs NIPUKIIAIHBIX 3a/1a4 U3 PAa3JIMYHbIX OTPACIIEN 3HAHUWU U pEallbHON KU3HH.

JlelictBuTenbHble uKcna. PanvoHalmbHblE U UPpalMOHAJIBHBIE YHCIIA.
ApudpmeTnueckue  Omepanuud € JCHCTBUTENBHBIMH  YHclIaMu.  Moaymb
JEHUCTBUTEIBHOTO YKCa U ero cBOMCTBA. [IpubnukEHHbIE BBIUKCICHUS, TTpaBUiIa
OKpYIJIEHUs, IPUKHUJIKA U OLIEHKA PE3yIbTaTa BEIYUCICHUM.

Crenenp ¢ uenpiM mnokaszarenemM. buHoM Herotona. Hcenmonbs3oBaHue
MOJIXOAIICH (POPMBI 3aUCH IEHCTBUTEIBHBIX YUCEI JIIsl PeUICHHs TPAKTUYECKUX
3a7a4 ¥ IIPEJACTABIICHUS JaHHBIX.

ApudmMerrnyeckuii KOpeHb HaTypaJbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeNeM M €€ CBOMCTBA, CTENEHb C
JNEUCTBUTENBHBIM IIOKA3aTEIEM.

Jlorapudm umcma. CpoiicTBa norapudma. JlecsITHUHbIE W HaTypalbHBIC
JoTapu(MmBI.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOI'O apryMeHTa. ApPKCHHYC,
APKKOCUHYC U ApKTAaHI'€HC YMCJIOBOI'0 apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE TIPeOOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHMsS. PaBHOCWIIBHBIE ypaBHEHMS M ypaBHEHHUs-cIeACTBUA. HepaBeHCTBO,
peleHne HepaBeHC CTBA.

OCHOBHBIE METOIbI PEIICHUS 1IETBIX U APOOHO-PAIIMOHATILHBIX YPaBHEHUHN H
HEpPAaBEHCTB. MHOTOYIEHBI OT OJHOW II€peMEHHOHU. JleneHne MHOrouwieHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema be3dy. MHorowiensl ¢  LEIbIMU
koddp¢unuentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COJIEPKAIINUX CTETICHU U KOPHHU.

HNppaunonansHbie YPaBHEHUSI. OcHOBHbIE METO/IbI pelIeHus
HMppalrOHAIbHBIX YPABHCHUMN.

[loka3zarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PELIEHUS MOKAa3aTeJIbHbIX
YpaBHEHUM.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEpKATUX JTOTapU(MBbI.

Jlorapudmuyeckue ypaBHEHHUSI. OcHOBHBIC METO/IbI perIeHus
JTorapuMUYECKUX YPaBHCHUM.
OcHoBHbIE TPUTOHOMETPHUUECKHUE bopMyIIBI. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbhIpaKeHHH. PellieHre TpuroHoMeTpuueckux ypaBHEeHU .



Pemenne cucrteM nMHENHBIX ypaBHEHHU. MarTpuua CHCTEMBI JIMHEWHBIX
ypaBHeHHi. OnpenenuTens MaTpulbl 2X2, €ro TE€OMETPUYECKUM CMBICT U
CBOICTBA, BHIYUCIIEHHE €r0 3HAY€HUs, NPUMEHEHHE OMNPEIEIUTENs ISl PEeIICHUS
CHUCTEMBl JIMHEMHBIX YypaBHEHU. PelleHne NpuKIAIHBIX 3a/ad C IMOMOIIbIO
CHUCTEMBbl JIMHEMHBIX ypaBHEHUU. lccinemoBaHue NOCTPOECHHOW MOAEIU C
MOMOIIBIO MATPHUIL U ONIPEAECTUTENEH.

[TocTpoeHne mMaTeMaTHYEeCKUX MOJEJEN PEAJTbHOM CUTYyalMd C ITOMOIIBIO
YPaBHEHMM W HEpaBEHCTB. [IprMeHeHHMe ypaBHEHHI W HEPABEHCTB K PEIICHHIO
MaTeMaTUYeCKUX 3aJad M 3a/lad W3 Pa3IuvHbIX 00JacTell HayKHM W peaTbHOU
KU3ZHHU.

DYyHKIUHN U TPaPUKU

@yHKusA, crnocoObl 3amaHus (QyHKkIuU. B3aumMHO o0OpaTHble (QYHKIHH.
Komnosummst  pyskmuii. ['paduk  dyHkmum. DineMeHTapHbIe MNpeoOpa3oBaHUs
rpaduKoB QyHKIUH.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHuM ¢yHkuuud. Hynmu dyHkumm.
[IpomexyTkH 3HaKOMOCTOSTHCTBA. UETHBIE M HEUETHBIE PyHKUMU. [lepuonnueckue
¢bynkuun. [IpoMexyTKu MOHOTOHHOCTH (PYHKIIUU. MaKCUMyMbl B MUHUMYMBI
¢bynkuuu. Hanbonpiiee u HauMeHblee 3Ha4yeHus: QyHKIIMKU HAa POMEXYTKE.

JluneliHasi, KBaJpaTUyHass W JPOOHO-IMHEHHAas (QYHKIUH. DJIEMEHTapHOE
HCCJIEI0BAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U IIEJIBIM MoKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpauKk KOpHS N-OM CTEMEHU Kak (PYHKIUU OOpaTHOM
CTENEHU C HATYpaJbHBIM [MOKA3aTEIIEM.

[loka3atenbHass u jorapupmuyeckas (yHKUWH, UX CBOMCTBA M TIpaduKH.
Hcnonp3oBanue rpadukoB GyHKIMMA 1S peIIeHUs YpaBHEHUH.

Tpuronomerpuueckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKUX
(yHKUMNA YUCIOBOTO apryMEeHTa.

OYHKIMOHAIbHBIE 3aBUCMMOCTH B pe€albHBIX IMpoLEeccax M SBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEN.

Hauana MaTeMaTH4eCKOro aHaJIn3a

ITocienoBaTeIbHOCTH, CHOCOOBI 3aJlaHUS IIOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTU4YeCcKOn UHIYKUHUU. MOHOTOHHBIE U OrpaHUYECHHbIE
IIOCJIEIOBATENBHOCTH. MCTOpHsST BO3HMKHOBEHHS MAaT€MAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJlbIX.

Apudmernyeckas U reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIiast
reoMmerpudeckas nporpeccus. Cymma O€CKOHEYHO yOBIBAIOIIEH I€OMETPUYECKON
MPOrpecCuu. JINHENHBIA U 3KCIOHEHINAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
npoueHTOB. Mcmonp30BaHME MPOrPECCUU Il  PELICHUS] pealbHBIX 3a7ad
MIPUKIIATHOTO XapaKTepa.



HenpepbiBHBIE (YHKIIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB ¢ynknuid. CBoHCTBa (QYHKIMNA HENpPEpPHIBHBIX Ha OTpe3ke. Metoj
WHTEPBAJIOB [JIsI PEUICHHUS HEpaBeHCTB. [IpuMeHeHHe CBONCTB HENPEPBIBHBIX
(GyHKUMNA U151 pelueHus 3a1ay.

[lepBas u BTOpast mponsBoaHble GyHKIMU. OnpeneneHue, reOMeTPUIECKUN U
(bu3HYeCcKuil CMBICT TPOU3BOIHON. YpaBHEHHUE KacaTeabHOU K TpaduKy QyHKIUU.

[IpousBoaHble  3IEMEHTApHBIX  (PYHKIUH. IIpousBogHass  CyMMBl,
MPOU3BEACHUS, YACTHOTO U KOMIO3ULIMK (QYyHKIIHUIA.

MHoxecTBa U JIOTHKA

MHoOKecTBO, Olepaluyu HaJ MHOXKECTBAMU M HUX CBOMCTBA. JluarpaMmsl
Oitnepa—Benna. IIpuMeHEeHHE TEOPETUKO-MHOKECTBEHHOIO — ammapara s
ONMCAHUS PEATbHBIX IPOLECCOB W SBICHUW, MPU PEUICHUM 3a1a4d W3 APYTUX
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTa, CIEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIE YPABHEHMUSI.

11 KIIACC

Yucaa v BIYMCICHUA

Harypanbubie u nenble yncna. [I[puMeHeHrne MpU3HAKOB JIETMMOCTH LEJIBIX
yucelsl, HauOoubImuii obmmi aenutensb (mamee — HOJ]) m HamMmeHbIiee oO1ee
kpatHoe (nanee — HOK), ocratkoB 1o Moyinto, anroputMa EBkinaa st peleHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcuble uucna. AnreOpanueckas W TpPUTOHOMETpUYEcKass (QOpMbI
3alUCH KOMIUIEKCHOTO 4Hclia. ApupMeTHUUecKue Oornepaluu ¢ KOMIUIEKCHBIMU
guciamu. M300pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPIWHATHOW TUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMIUJIEKCHBIX YUCEN JJIsl pelieHnus PU3NYECKUX U T€OMETPUUECKUX 3aad.

YpaBHeHUS U HEPABEHCTBA

CuctemMa ¥ COBOKYNHOCTh YpaBHEHHUW M HEPABEHCTB. PaBHOCHUIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHHUW C  TIOMOUIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuueCKux HEPaBeHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeIbHBIX U  JIOTapu(PMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CUCTEM U COBOKYITHOCTEW paIlMOHAIbHBIX,
UppalMoHaIbHBIX, MOKA3aTEIbHBIX U JOTapU(YMUUYECKUX YPABHEHUM.

VYpaBHEeHUS, HEPABEHCTBA U CUCTEMBI C IMApaMETPAMMU.



[IpumeHeHne  ypaBHEHMM, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTEMaTUYEeCKUX 3aJad M 3aJlad W3 Pa3jIM4HbIX 00JlacTell HAyKHM W peaabHOU
KU3HU, UHTEPHPETALIUS MOTYUYEHHBIX PE3yIbTaTOB.

DYyHKIUN U TPaPUKHU

I'padpux xommosuruu ¢Gyuknuii. ['eomerpudeckue 00pas3bpl ypaBHEHUU W
HEPABEHCTB HA KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuyeckre QyHKIIMHI, UX CBONCTBA U TpadUKH.

['papriueckne mMeTonpl pelleHHs YpaBHEHMH M HepaBeHCTB. I 'paduueckue
METO/Ibl PEILICHHUS 3aJ1a4 C TapaMeTpaMH.

Hcnonb3zoBanue rpadukoB (QYHKIMN AJi1 HCCIEIOBAaHUS MPOIIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NPH PEHICHUH 3aJad U3 JIPYruX y4eOHbIX
MPEIMETOB U PEAIbHOMN KU3HU.

Hauana MaTeMaTH4eCKOro aHajamu3a

[IpumeneHnue Mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH M
skcTpeMyMbl.  Haxoxxaenue  HauOonblllero W HAaMMEHBLIEro  3HAYEHUH
HEINPEPHIBHON ()YHKLIUU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHON [JI1 HAXOXKICHUS HAWIY4YlIEro pEUIeHUs B
OPUKIAIHBIX 3a/adax, ISl ONpPENENICHHs] CKOPOCTM U YCKOPEHHMs IpoIlecca,
3a1aHHOTO (hOPMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBO0OOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHkIui. [IpaBuiia HaxoXaeHUS TTIEPBOOOPA3HBIX.

HNnrerpain. ['eomeTprueckuii CMBICJI VMHTErpaia. Beruuciienue
onpenenéHHoro uHTerpana o gopmyne Hetorona-JleliOuuiia.

[IpumeHeHne wHTErpaja A HaXOXKIAEHUS IUIONIAAEH IUIOCKUX (QUryp H
00BEMOB T€OMETPUIECKUX TEIL.

[Ipumepnr pemenuit auddepeHIuanbHbIX ypaBHEHUNH. MatemaTuueckoe
MOJICIMPOBAHUE pEAIbHBIX IMPOLECCOB C TOMOLIBI0 AU depeHIInaNbHBIX
YpPaBHECHUM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:x1aHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UILIMKU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HA  POCCHUHCKOro  OOIIecTBa,  MPEACTaBICHHE O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYp, SIBICHUH,
npoueayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSIMY ¥ HA3HAYCHHUEM;

2) NaTPUOTUY€CKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUICKON TpakIaHCKOW MICHTUYHOCTH, YBAKEHHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHE K
JTOCTHKEHUSAM POCCUMCKUX MAaTEMATHKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAHUE JTUX JOCTIDKCHMM B JPYTUX HAyKaxX, TEXHOJOTHsX, cdepax
SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCUHCKOTO Hapoaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEJICHHS, CBSI3aHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTIKCHUN HAyKh U JACSITEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOUYAsl SCTETUKY MAaTEeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUH, PACCyKJIEHUN, BOCTIPUUMYNBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pu3uvyecKoro BOCHUTAHUSA:

chOpPMHPOBAHHOCTh yYMEHHUS TPUMEHSATH MaTeMaTUYeCKUe 3HAHUS B
MHTEpPECAxX 3/I0pOBOT0 U 6e30macHOro o0pasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE THUTaHHUE, COATTAHCHUPOBAHHBIM DPEXHUM 3aHATUNA U
OTIIbIXa, PETyJspHas (u3udecKasi aKTHBHOCTb), (PU3NYIECKOE COBEPIICHCTBOBAHKE
P 3aHATUSAX CIIOPTUBHO-030POBUTENBHON NESITENBHOCTBIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE LIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATLHON  MESITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W e€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccu W Ppeanu3oBbIBATh COOCTBEHHBIC JKU3HEHHBIE ILIAHBI,



TOTOBHOCTh M  CIHOCOOHOCTh K  MaTreéMaTHYeCKOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHUX 33J1a4 MaTEMaTHICCKON HAIPaBIICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIMTAHMS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJNbTYpPhl, TIOHUMAaHHE BIUSHUS
COLIMAJIbHO-DKOHOMHYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOJIHON M COLMAIBHOM
Cpellbl, OCO3HAHME TJI00ATLHOTO XapaKTepa dKOJIOTHICCKUX MPOOJIeM, OpUCHTAIIHS
Ha TPUMCHCHHE MAaTeMaTWYeCKMX 3HAHWWA IS pEIICHHWs 3aaad B 001acTH
OKpY XKaromel cpejpl, IIAHUPOBAHUE TIOCTYNIKOB M OIICHKM HMX BO3MOKHBIX
MOCJICJICTBUM ISl OKPY>KArOIIei Cpeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMaHUE
MaTEMaTUYECKON HayKd Kak cQepbl YeIOBEUECKOW JIeATeTbHOCTH, JTaloB €&
pa3BUTHS W 3HAYUMOCTH I Pa3BUTHS ITUBWIN3AIAHA, OBJIAJCHHE SI3bIKOM
MaTeMaTUKH W MaTEeMaTHYeCKON KyJIbTypOH KakK CpEJCTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh TPOEKTHYIO W HCCIEIOBATENBCKYIO NEATEIbHOCTh
UHAUBUIYAIBHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTeqbHbIC YHUBEPCAIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBrble jJoruyeckue qeicTBus:

BBISIBJIATh M XapaKTEpHU30BATh CYIIECTBEHHbBIE NPHU3HAKUM MaTEMaTHUYECKHUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpe/ICTICHUS TOHATHM, yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIacCH(PHUKAIIH,
OCHOBaHUS 7151 0000LICHNS U CpPaBHEHUSI, KPUTEPUU TPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (OpPMYJIUpOBaTh U  IPEOOpPa3OBBIBATh  CYKICHUS:
YTBEPAUTENbHBIE U OTPULATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIIHNE, YCIOBHbIE;

BBISIBJISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHS
B (hakTax, AAHHBIX, HAOJIOJEHUSAX M YTBEPXKICHUSX, Mpeajaratb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHL;

JeNaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHU 110 aHAJIOTUH;

IIPOBOJUTEH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUIM
(psiMbIE ¥ OT MPOTHUBHOTI0), BBICTpauBaTh apryMEHTALUIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHHUS U BBIBOJIBI;

BBIOMpATh CNoco0 pemeHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BapHMaHTOB  pEUIeHMs, BbIOMpaThb HaumOojee MOAXOMANMH ¢ y4éToM
CaMOCTOSITENILHO BbIJICJIEHHBIX KPUTEPHUEB).



ba3oBrle uccienoBare/JbCcKkie AeHCTBHUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIIENOBATEIbCKUA HHCTPYMEHT IO3HAHMS,
GbopMyIupOBaTh  BOMPOCH,,  (QPUKCHUPYIOIIME  MPOTHBOpPEYHE,  Mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y, APryMEHTUPOBATH
CBOIO MTO3ULINAIO0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEAOBAHHE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJICHUS, IIpolLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMU, SBJICHUSIMU, MPOIECCAMMU;

CaMOCTOATENHFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBENEHHOTO  HAONIOJIEHUs,  KCCIIEIOBAaHUS, OIEHUBATh  JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHUE MPOIECcca, a TaKKE BbBIJBUTAThH
MPEIOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBIABJIITh AeUIMTH MHPOpPMAIINK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOIIPOC U I PELICHUS 3a]a4H;

BBIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3JIUYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBAaTh M HMHTEPIPETUPOBATh WHGOPMAIMIO PA3IUYHBIX BHUIAOB H
dhopm npeacTaBIeHuUS;

CTPYKTYpHUpPOBaTh WH(OpPMAIIHIO, MPEACTABIATh €€ B Pa3IUYHBIX (Popmax,
WJUTIOCTPUPOBATH Tpaduuecky;

OLICHUBATh HaAEKHOCTD uHdopmauu o CaMOCTOATEIHLHO
c(hopMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEpPCcAJbHbIE Y4eOHbIe 1eCTBUSA

OOmmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJACHUSI B COOTBETCTBUU C YCIOBUSIMU U
LHeasIMH  OONIEHUsA, SCHO, TOYHO, I'PAMOTHO BBIpa)KaThb CBOK TOYKY 3pPEHHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTax, JaBaThb MOSICHEHHUS MO XOJy PEIICHHUS 3aJ1auH,
KOMMEHTHUPOBATH MOJTYUYCHHBINA Pe3yJIbTaT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOMN TEMBlI,
npoOJieMbl, pelIaeMoil 3aJayu, BBICKA3bIBaTh UJEH, HAIEJICHHbIE Ha TOUCK
pEllIeHUs, COIMOCTABIATh CBOM CYXACHUS C CYXICHUSIMU JAPYTUX YYaCTHHKOB
nuasora, oOHapy>XMBaTh pa3jiudyue U CXOJCTBO IMO3UIMNA, B KOPPEKTHOU dopme
dhopmMyIHpOBaTH pa3HOTIIACHS, CBOM BO3PAYKECHUS;

MPEACTABIATh PE3YIbTAThl PEUICHUS 3a/laud, SKCIIEPUMEHTa, UCCIIEOBaHMUS,
MIPOCKTa, CaMOCTOSITEJILHO BBIOMPATh (POopMaT BBICTYIUICHUS C Y4ETOM 3aja4
IIPE3CHTAIIUU U OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIE HeliCTBHUSA



Camoopranuzamnus:

COCTAaBJIAThH IJIaH, AJITOPUTM PEILICHHUS 3a/1auH, BRIOUPATh CIOCOO pEeIeHus C
Y4ETOM UMEIOIINXCS PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATH BApUAHTHI PEIIEHUH C Y4ETOM HOBOW WH(OpMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJIEKT:

BJaJIeTh ~ HABbIKAMM  TIO3HABAaTEJIbHOM  peQuIeKCMU  Kak  OCO3HaHMUS
COBEPIIIAEMbIX JICUCTBHI M MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YyIbTaTOB, BIAJCTh
croco0aMu CaMONPOBEPKH, CAaMOKOHTPOJS TpoIlecca W pPe3ysbTara PEIICHHUS
MaTeMaTHYECKOM 3a/1auH;

NPeIBUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUU 3aJ]1auyH,
BHOCHUTH KOPPEKTHBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaWJICHHBIX OIMHUOOK, BEIIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUAM, OOBSCHATh IPUINHBI
JOCTHXKEHHUS WM HEJIOCTHXKEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OITBITY.

CoBMecTHAs 1eATEIbHOCTD:

MOHUMAaTh M MCIOJIh30BaTh MPEUMYINECTBA KOMAHIHOW W WHAWBHUIYaJIbHOM
paboThl mpu pelieHud Y4eOHbIX 3ajJad, NpPUHUMATh IeJib COBMECTHOM
JCATENBHOCTH, TUTAHUPOBATh OPTraHU3AIMI0 COBMECTHOW pabOTHI, pacIpeaeisTh
BUIbI pabOT, JOrOBapUBATHCS, OOCYX JaTh MPOLECC M Pe3yJbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYIIOBBIX dopmax paboThl (00CYXaeHHUsI, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMBD» H HWHBIC), BBIOJHATH CBOIO YacTh pabOTBHl W
KOOPJIIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJICHAMW KOMAaHBI, OICHUBATH
KaueCcTBO CBOEro BKJaJa B OOIIWN MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUSL.

HPEAMETHBIE PE3YJIBTATBI

K xonmy obOyuenuss B 10 kjacce oOyd9arouiuiicss MOJTYYUT CIICTYIOIIHEC
MpPEeJMETHBIE PE3yJIbTAThl TI0 OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOTO aHAIN3a:

Yucjia ¥ BBIYUCTICHUSA

CBOOO/IHO OIEpUPOBATHh MOHSATUSAMH: PAIMOHAIBLHOE YHUCIO, OECKOHEYHas
nepuoguyeckas JIpoOb, TPOIEHTHI, HPPAIUOHATBLHOE YHUCIO0, MHOXKECTBA
pPalOHAJIBHBIX U IEUCTBUTEIBHBIX YUCEN, MOYJb ACHCTBUTEIBHOTO YHCIIA;

MPUMEHSITh JIPpOOM W TPOLIEHTHI JIsI PEHICHUS NPUKIATHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TTpaBUjIa OKPYTICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BbIYMCIICHUN;



CcBOOOJIHO OMNEpUpOBAaTh TOHATHUEM: CTENEHb C LEJbIM IOKa3aTeleM,
UCMOJIb30BaTh MOJXOIAILYI0 (JOPMY 3aIIUCH ACHCTBUTEIbHBIX YMCEN Ul PELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABIICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: aApU(PMETHUECKUI KOPEHb HATypalbHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTENIEHD C PALIMOHAJIBHBIM I10Ka3aTeleM;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: JIOTapudM 4YHUCHa, JECATUYHBIE U
HaTypaJibHbIE JIOTapU(MBbL;

cBOOO/IHO ONEpUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHIEHC
YUCJIOBOI'0 apryMEHTa;

ONEPUPOBATH MOHATUSMU: APKCUHYC, aPKKOCHUHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUSA U HEPABEHCTBA:

CcBOOO/IHO ONEPUPOBATh MOHATHUAMHU: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHATh Pa3jIMYHbIE METOAbl PEIICHHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATb METOJ HWHTEPBAIOB U1 PEIICHUSA
HEPaBEHCTB;

CBOOOJTHO OINEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOWIEH C ILeJbIMA KO3((UIMEHTAMH, KOPHU MHOTOYJIEHA, NPUMEHSThH
JIEJICHNE MHOTOWIEHa Ha MHOT'OYJIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIS pELLICHU 3a/1a4;

CBOOOJHO ONEpPUPOBATH MOHATHUSAMHU: CHUCTEMa JIMHEWHBIX ypaBHEHUH,
MaTpUIA, ONPEACINUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHHA CMBICI,
MCIIOJIB30BaTh CBOMCTBA ompenenuresss 2 X 2 Juisl BBIYUCIEHHUS €ro 3Ha4yeHus,
IPUMEHATh ONPENEIUTENN JUIsl PELICHUSA CHUCTEMBbl JIMHEWHBIX YPaBHEHMW,
MOJENUPOBATh PEAIBHBIE CUTYAIIMH C MOMOILIBIO CUCTEMbI JUHEWHBIX YPaBHEHUN,
HCCIIEI0BATh IIOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpPHI] U OINpEACIUTENEH,
MHTEPIPETUPOBATH ITOJyYECHHBIM pE3yJIbTaT;

UCMOJIb30BaTh CBOMCTBA JEMCTBMM C KOpPHSIMH i ImpeoOpa3oBaHUs
BBIPAKECHU;

BBINIOJIHATH MPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHU, COAEPIKALMX CTENEHH C
palMOHAJIbHBIM [1I0KAa3aTeIIEM;

UCII0JIb30BATh CBOMCTBaA aorapudMoB TUTs npeobpazoBaHus
Jorapu(MUYECKUX BbIPAKEHUN;

CBOOOJHO ONEPUPOBATh MOHATHSIMH: HPPALMOHAJIBHBIE, MMOKa3aTelIbHbIE U
Jorapu(pMuyecKre ypaBHEHHUs, HAXOAUTh UX PEUICHHS C IOMOIBIO PAaBHOCHIBHBIX
[IEPEXO0I0B UJIU OCYILECTBIIAA IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIIBI Ui TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAKECHHUI;

CBOOOMIHO OMEpHUPOBATh TMOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHUE,
OPUMEHATh HEoOXoAumble (GOpMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUIA;

MOJIETUPOBATh pealbHble CHUTYallMM Ha S3bIKe aireOpbl, COCTaBIATH
BBIpQXXCHHS, YpaBHEHUS, HEPAaBEHCTBA IO YCJIOBUIO 3a7add, HCCIEI0BaTh
MOCTPOCHHBIE MOJIEIN C MCIIOJIb30BAHUEM ammapara aireopsi.

DyHKIUM U TPAPUKU:

CBOOOJTHO ONEpPUPOBATH MOHATUAMU: (DYHKIIUS, CIOCOOBI 3aaHusl (PYHKIINH,
B3aUMHO O0OpaTHble (QYHKIUH, KOMMIO3uIus GyHKUMNA, Tpaduk QyHKIUH,
BBIIIOJIHATD 3JIEMEHTapHbIE TPeoOpa3zoBaHus rpaPuKoOB (PyHKIIHIA;

CcBOOOIHO OIEpPHPOBATh MOHATUSAMU: 00JACTh ONPEIECICHUS U MHOKECTBO
3HauYeHUN (DYHKIMH, HYIH PYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA;

CBOOO/JIHO OIMEpPUPOBATh TMOHATHSIMH: 4YETHBIE H HEUYETHBIE (yHKIUH,
nepuoanyeckre (QyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (DYHKIIMHM, HAuWOOJbIIEE W HaWUMEHbIee 3HaueHue GyHKIUA Ha
IPOMEKYTKE;

cBOOO/IHO ONEpPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HATypaTbHBIM U
[ENBIM TOKa3aTeneM, rpa@uK CTENeHHOW (PYHKIMHU C HATypadbHBIM H IIENIBIM
nmokasaresieM, rpaduk KOpHsS N-Od CTENeHH KakK (yHKIUU OOpPATHOW CTETECHH C
HATypaJIbHBIM MMOKA3aTENIEM;

OTEepUpPOBATh TOHATUSAMU: JUHEWHAs, KBaJpaTHYHAs U JPOOHO-IMHEHHas
(GyHKIUH, BRITIONHATH 3JIEMEHTAPHOE UCCIIET0BAHUE U MIOCTPOCHHUE UX TPAPUKOB;

cBOOOIHO ONEpUPOBATh MOHATUSAMM: IOKa3zaTelbHAsl W JIoTapupMUUecKas
GyHKUIMH, WX CBOMCTBA U TrpaduKH, HUCIOIb30BaTh UX Tpa@UKUA ISl pElIeHUs
YPaBHEHHUI;

cBOOOZIHO OMEpUPOBATHh TOHATUSAMU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (QYHKIUI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku GyHKUMA I UCCIENOBAaHUSA MPOILECCOB |
3aBHCHMOCTEH TpU pelIeHUH 3a7ad U3 APYTUX yUYEeOHBIX MPEIMETOB U pPeabHOM
’KU3HU, BBIpAXKaTh (HOPMYyJIaMU 3aBUCUMOCTH MEX/y BETUYNHAMU;

Hauyana mareMaTH4ecKOro aHaIm3a:

CBOOOJTHO OMEPUPOBATH MOHATHAMU: apumeTHdecKkass U reoMeTpUuyecKas
nporpeccusi, 0eCKOHEUHO yOBIBaIOIAsi TeOMETpUIECKasi MPOTrpeccus, JINHEHHBIA U
HKCMIOHEHIIUAIBHBIA POCT, OpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUM JJI PEUICHUS PEealbHBIX 3aJad MPHUKIATHOTO
XapakTepa,;



CBOOOTHO OTIEPUPOBATH MOHITHIMU: TTOCIEIOBATEIHFHOCTD, CIIOCOOBI 3a/TaHUS
MOCJIEIOBATENILHOCTEN, MOHOTOHHBIE M OIPAaHMYEHHBIE MOCIEAOBATEIBHOCTH,
MOHMMAaTh OCHOBBI 3apOXKJICHUS MAaTeMaTUYEeCKOr0 aHaJIW3a Kak aHaln3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: HENPEPHIBHbIE (PYHKIUU, TOYKU
paspbiBa rpaduka GyHKIIMH, aCUMIOTOTHI Ipadrka GyHKIUH;

CBOOOJIHO OIEpPUPOBATh MOHATHEM: (YHKIIMS, HEMpephiBHAsS HAa OTPE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX PYHKIUM 7151 pelieHus 3a1ay;

CBOOOJTHO OIEPUPOBATHh TMOHATUSAMH: TIEpBasi W BTOpas MPOU3BOIHBIC
(dbyHKIMY, KacaTenbHas K rpaduky GyHKITUH;

BBIYUCIISITh TTPOU3BOJIHBIE CYyMMBI, MPOU3BEICHUSI, YACTHOTO U KOMIIO3UIIUU
IBYX (YHKIIMI, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIUHI;

UCIIOJIb30BaTh TEOMETPUUYECKUN U (U3UYECKUN CMBICT MPOU3BOIHOM IS
peuieHus 3aaad.

MHosxecTBa M JIOTHKA:

CBOOOJIHO  OMEpUpPOBATh  TMOHSATHUSAMHU: MHOXKECTBO, OMEpalluiud  HaJ
MHOXECTBaMU;

UCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJIs OMKUCAHUS PeaIbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]]a4 U3 JIPYyTUX yUeOHBIX TPEAMETOB;

CBOOOJIHO OMEPUPOBATH MOHSTUSMU: OINpEJEICHUEe, TeOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, T0KA3aTEIbCTBO, PABHOCUIILHBIC
YpaBHEHHUS 1 HEPABEHCTBA.

K konmy obOyuenuss B 11 kjacce o0OydyarOIIMICS TOJYYUT CIEIYIOIINE
MpPEAMETHBIE PE3YIbTAThl MO OTJEIbHBIM TeMaM paboyel MporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havyajia MaTEMaTUYECKOTO aHaTN3ay:

Yucaa 1 BbIYUCTCHUSA:

CBOOOJIHO OMEPUPOBATh TOHATHUAMM: HATypaJlbHO€ U IIEJ0€ 4YHUCJO,
MHOKECTBA HATYPAJIBHBIX U LENBIX YHUCEJ, HCHOJIB30BaTh MPU3HAKU JIEIIMMOCTHU
uenbix yncen, HOJl 1 HOK HaTypanbHbIX unceln AJis peuieHus 3a/iad, IPUMEHATh
anroput™ EBknmnpa;

CBOOO/JIHO OMNEPUPOBATh IMOHATHEM OCTaTKa MO MOJIYJI0, 3alUChIBATh
HaTypaJibHbIC YKCJIa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJTHO OTEpPUPOBATh MOHATHUAMH: KOMILJIEKCHOE YHCIO W MHOXXECTBO
KOMIUIEKCHBIX YHCEJN, MPEACTABISATh KOMIUIEKCHBIE YHUCIAa B alnreOpandeckodl u
TPUTOHOMETPHUUECKON (hopMe, BBITIOIHATh apuMETHUECKUE ONepalui ¢ HUMH U
n300paxaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHEHUSA U HEPABEHCTBA:



cBOOOJIHO OMNEpUPOBATh MOHATUSMU: HPpPALMOHAIbHBIE, MOKa3aTelIbHbIE U
jJorapu(pMUUECKUe HEpPaBEHCTBA, HAXOAMTh MX PpEHIEHHsS C  [OMOUIbIO
PaBHOCWJIBHBIX IEPEXOIOB;

OCYUIECTBJISATH OTOOpP KOpPHEM NpH pElIEHUH TPUTOHOMETPHUUYECKOIO
YPaBHEHUS;

CBOOO/IHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoaumble  (HOPMYJIbI  JUJISi  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEPUPOBATh MOHATHAMH: CUCTEMAa M COBOKYIHOCTb YPaBHEHUN U
HEPABEHCTB, PaBHOCWIBHBIE CHCTEMBI U CHCTEMBI-CIIEICTBHS, HAXOAUTh PEILICHMUS
CUCTEMBI U COBOKYMHOCTEN pallMOHANbHBIX, UPPALUOHAIbHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YpPaBHEHHUI U HEPABEHCTB;

pemarb palyOHAJIbHBIE, UppalroOHaIbHbIE, IIOKa3aTelIbHbIE,
jgorapu(MUyecKUe€ U TPUTOHOMETPUYECKHUE YpaBHEHUS] U  HEPaBEHCTBA,
coJiepKalliie MOAYJIU U apaMeTphl;

MPUMEHSATH TpadUuecKre METOAbI IJIsl PEIIECHUs YPAaBHEHUN U HEPABEHCTB, a
TaK)Ke 3a/1a4 C MapaMeTpaMu;

MOJIEIUPOBAaTh pEAJbHbIE CHUTyallud Ha $A3bIKE aureOpbl, COCTaBIAThH
BBIDOKEHUSI, YpPaBHEHHUsS, HEPABEHCTBA W HUX CHCTEMBbl IO YCJIOBHUIO 3a/layH,
UCCJENI0BATh IOCTPOECHHBIE MOJIEIM C HCIOJIb30BAHUEM alllapara ajireopsl,
MHTEPIPETUPOBATH NOJYUECHHBIN PE3YIIbTAT.

DOyHKUMH U TpauKn:

CTpOUTh TpadUKU KOMMO3UIMU (PYHKIUH C MOMOILBIO 3JIEMEHTApPHOIO
MCCJIEI0BAHMS U CBOMCTB KOMIO3UIMU ABYX (DYHKIIMIA;

CTPOUTH TIeOMeTpHUYeckne o0pa3bl ypaBHEHM W  HEPaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH;

CBOOOJTHO ~ ONEpUPOBATh MOHATHSAMHU: TpaQUKU TPUTOHOMETPUUECKUX
byHKIM;

OPUMEHATh (QYHKIUHM JJI1 MOJCIHUPOBAHUS M HUCCIEIOBaHUS pealbHBIX
IIPOLIECCOB.

Hauyasa maTeMaTH4ecKOro anajmnsa:

MCITI0JIb30BaTh MPOU3BOJHYIO JUISl HCCIAEAOBAaHUS (PYHKIMUM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXoAUTh HauOOJIbIlIEE U HAUMEHbLIEEe 3HAUCHUS! (PYHKIIMK HETPEPHIBHON Ha
OTpE3Ke;

MCIIOJIb30BaTh IMPOM3BOJHYIO Il HAXOXKJIECHHUS HAWIy4yllero peuieHusl B
NPUKIAJAHBIX, B TOM YHCJIE€ COLUAJIbHO-DKOHOMUYECKHX, 3ajJadax, Ul
ONpEe/ICTICHUs] CKOPOCTH U YCKOpPEHHUsS Ipolecca, 3aJaHHOro (QopMyJol WM
rpadukom;



CBOOOJHO OMEpUpPOBATH TOHATHSAMHU: TEPBOOOpa3Hasi, OMpeneIEHHBIN
UHTETpaji, HaXOAUThb IMEPBOOOpA3HbIE DJIEMEHTAPHBIX (YHKIMA W BBIYUCIATH
uHTterpan no popmyne Herotona-JIeibuua;

HaXOJUTh TUIOIIAIU IIOCKUX (PUTYp U 00BEMBI TEJ C TOMOIIBIO UHTETpaa;

MMETh NPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUHM HA NIPUMEPE
cocTaBiieHUs MU PepeHIInabHBIX YpaBHEHU;

peliarh MPUKIAIHbIE 33a4¥, B TOM YHUCJIE COIMAIbHO-3KOHOMHYECKOTO U
(u3HYECcKOro xapakrepa, CpeICTBaMH MAaTEMATHYECKOT0 aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoianbnsie | IIpakTnyeckue
n/n NPOrpamMMblI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcsl
MHOXK€ECTBO IEHCTBUTEIBHBIX YHACEI.
| MHorounensl. PaninonanbsHble ypaBHEHUS U 24 |
HepaBeHCTBa. CUCTEMBI JIMHEUHBIX
YpaBHEHUU
) Oyukiun 1 rpadukn. CreneHHas GyHKIUS C 12 1
LIEJIBIM TI0Ka3aTesIeM
3 Apudmerrueckuii KOpeHb n-0il cTeneHu. 15 ]
WppatnmonanpHble ypaBHEHUS
4 IToka3zarenbHas pyHkius. [TokasarenabHble 10 ]
YpaBHEHUS
5 Jlorapupmuyeckas GyHKIUS. 13 |
Jlorapudmuueckue ypaBHEHHs
6 Tpuronomerpuyeckue BoIpaXXeHUs U ” |
ypaBHEHUs
7 ITocnenoBaTenIbHOCTH U IPOIPECCUU 10 1
HenpepsiBable pynkmum. [IponsBoaHas 20 1
9 [ToBTOpeHme, 0000IIeHNEe, CUCTEMATU3AIIHS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

Konn4yectBo 1yacos DJICKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NMPOrpamMMmblI Bcero Konrpoaibie | - Hpaxririeckue o0pa3oBaTebHbIE
padoThI padoThI pecypesI
1 HccnenoBanne GyHKIMIA ¢ TOMOIIBIO 2 1
MIPOU3BOTHOM
2 IlepBooOpa3Has U MHTETpa 12 1
3 I'paduiku TpUroHOMETPHUECKUX (PYHKITHIA. 14 ]
Tpuronomerpryeckre HepaBeHCTBA
4 HppanmonansHele, MoKa3aTeabHbIE U 24 |
norapuMuyecKrie HepaBeHCTBA
KomrnekcHsie uncia 10 1
6 HarypanbHble 1 nesnble yucna 10 1
CucreMbl pallMOHANIbHBIX, UPPALIMOHATIBHBIX
7 MOKa3aTeNIbHBIX U JIOTApUPMUIECKUX 12 1
ypaBHEHUN
8 3agauu ¢ mapaMmeTpaMmu 16 1
9 [ToBTOpeHme, 0000MIIeHNEe, CUCTEMATHU3AIIHS 16 )
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10 0







IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KosanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KoHTpoJbHBI IIpakTUyeckune
n/n Bcero U3yYeHUs o0pa3oBaTe/ibHbIE
e padoThl padoThI
pecypchbl
) MHOxecTBO, ornepaluu HajJ MHO>KECTBAMH )
H UX CBOMCTBA 02.09.2025
2 narpamMMmel Dijiepa-Benna 1
Jluarp P 02.09.2025
[IpumMeneHne TeOpETUKO-MHOKECTBEHHOTO
3 1
arrapara Jijis peleHus 3a1a4 03.09.2025
Parmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JIECATHUYHBIE IPOOH, IPOLIEHTHI, 1
PODIL, TIp 03.09.2025
OECKOHEYHBIE TIEPUOMUYECKUE ApOoOH
Parmonansubie yncia. OOBIKHOBEHHBIC U
5 JIECATHUYHBIE IPOOH, IPOLICHTHI, 1
PODIL, TP 09.09.2025
OeCKOHEYHBIE TIEpUOANUYECKUE ApodU
6 [Ipumenenue apoOeii U IPOLIEHTOB TSt 1
pelieHus NpUKIaJAHbIX 3a7a4 09.09.2025
. [Ipumenenue apoOeii U IPOLIEHTOB TSt 1
peLIeHUs TPUKIIAIHBIX 3a/1a4 10.09.2025
2 JewcTBuTenbHbie yncaa. PaninonansHbie U )
HppaLOHaJIbHbIE YHCIIa 10.09.2025
9 Apudmerrueckue onepanum c )
JIIEHCTBUTEIBHBIMHU YHCIAMU 16.09.2025




10

Monynbs AEHCTBUTEIBHOTO YHCIIA U €T0
CBOMCTBA

16.09.2025

11

[TpuOnmxE€HHBIE BBIYMCIICHUS, TIPaBUIa
OKpPYTJIEHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

17.09.2025

12

OCHOBHEBIE MCTOJbI pCHICHUA LCJIbIX U
JIPOOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBEHCTB

17.09.2025

13

OCHOBHBIE METO/IbI PEIICHHS LIEIbIX U
JPOOHO-pallMOHATILHBIX YPAaBHEHUH U
HEPaBEHCTB

23.09.2025

14

OCHOBHBIE METOBI PEILIEHUS LIEIBIX U
IpoOHO-PAaLMOHATBHBIX YPaBHEHUH U
HEPABEHCTB

23.09.2025

15

MHOro4ieHsl OT OAHON EPEMEHHOM.
Jlenenne MHOTOYJIEHA HA MHOTOWICH C
octatkoM. Teopema besy

24.09.2025

16

MHoOTO4WIeHBI ¢ TETBIMHA KO PUITHEHTAMHU.
Teopema Buera

24.09.2025

17

Pemienue cuctem TMHEHHBIX YpaBHEHH

30.09.2025

18

Pemenue cuctem JIMHENHBIX YpaBHEHUI

30.09.2025

19

Martpuna CuCTEMBI IMHEHHBIX YPaBHEHU.
Onpenenurens MaTpUIIbL 2X2, €T0
T€OMETPUYECKHUI CMBICII U CBOMCTBA;
BBIYHMCIICHUE €T0 3HAYCHUS

01.10.2025

20

Onpenenurens MaTpUILIbL 2X2, €ro




l"eOMeTpI/I‘leCKI/Iﬁ CMBICII 1 CBOﬁCTBa;
BBIYHCJIICHHUEC €TI0 3HAYCHUA

01.10.2025

21

[IpumeHeHne onpenenuTens s peLeHNs
CHUCTEMBbI JINHEMHBIX YPAaBHEHUN

07.10.2025

22

Pemenne npukiagHbIX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

07.10.2025

23

PemreHne npukiagHelX 3a1a4 ¢ IIOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

08.10.2025

24

Konrponsnas pabora: "PanmonanbHele
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JMHENHBIX ypaBHEHUN"

08.10.2025

25

OyHKIM, cI0COObI 3a1aHusT QYHKITHH.
B3anmMuo oOpaTHbIe QyHKITHH.
Kommnozumus GpyHKImiz

07.10.2025

26

I'paduk GyHakmmm. SnemeHTapHbIC
npeoOpa3oBanus rpadukoB GyHKIUN

07.10.2025

27

OO0nacTpb onpeaeneHuss 1 MHOXKECTBO
3HaueHui pynkuuu. Hynu ¢pyHkimm.
IIpoMexyTKH 3HaK IOCTOSIHCTBA

08.10.2025

28

YéTHble 1 HEUETHBIE (PYHKIIUU.
[lepuognueckue pynkuuu. [pomexyTku
MOHOTOHHOCTH (DYHKIIMU

08.10.2025

29

MaxkcuMyMBbl 1 MUHUMYMBI ()yHKIIHU.
HauOonpIiee 1 HauMeHblIee 3HaYCHUE
(GYHKIMU Ha IPOMEKYTKE

14.10.2025

30

Jluneitnasi, kBajpaTUIHasi U APOOHO-
nuHeHas GpyHKIun

14.10.2025

31

9J'IGMCHTapHOC HCCICIOBAHUC N




MOCTpOoeHNe TPaGUKOB ATUX PYHKITUH 15.10.2025
19 DJIeMEHTapHOE UCCIEOBAHUE U

MOCTpOEHUE TPAPUKOB ITUX PYHKITUH 15.10.2025
13 CreneHnb ¢ LeNbIM MOKa3atenaeM. bunom

Hprotona 21.10.2025
34 CreneHnb ¢ LeNbIM MOKa3atenaeM. bunom

HeroTona 21.10.2025

CrenenHasi GyHKIIHS C HATypaIbHBIM U
35 LIEeJIBIM TToKa3aresieM. E€ cBolicTBa 1 22102025

rpaduk
16 KonTponbhas pabora: "Crenennas

¢dbynkums. E€ cBoiictBa u rpadguk” 22.10.2025
37 ApudmeTnueckuil KOpeHb HaTypalbHON

CTEIEHH U €r0 CBOMCTBA 05.11.2025
33 Apudmernueckuii KOpeHb HaTypaTbHON

CTEIEeHH U €r0 CBOMCTBA 05.11.2025
39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHUIA,

CoJIepaKAIIMX CTENIEHU U KOPHU 11.11.2025
40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUIH,

COJIepaKAIIMX CTENIEHU U KOPHU 11.11.2025
A1 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUIH,

COEpKAIINX CTETIEHU U KOPHU 12.11.2025

Uppanmonansueie ypaBHeHUsl. OCHOBHBIE
42 METO/IbI p?meHHsI HppaLOHAIIBHBIX 12.11.2025

ypaBHEHUM
43 WppanmonaneHble ypaBHeHUs1. OCHOBHBIE

METO/IbI PEIICHUSI HPPALUOHAIBHBIX 18.11.2025




ypaBHEHUI

44

WppaumronaneHbie ypaBHeHUs. OCHOBHBIE
METO/BbI PELICHNS UPPALMOHAIBHBIX
YpaBHEHUU

18.11.2025

45

PaBHOCHIIBHBIE IEPEXOABI B PELICHUN
HMPPALMOHAIIBHBIX YPaBHEHUN

19.11.2025

46

PaBHOCHIIBHBIE IEPEXOBI B PELICHUN
HMPPALMOHAIIBHBIX YPaBHEHUN

19.11.2025

47

PaBHOCHIIBHBIE IEPEXOABI B PELICHUHN
UppalMOHATILHBIX YPaBHEHHM

25.11.2025

48

PaBHOCHIIbHBIE TTEPEXObI B PELICHUH
MPPALMOHAJIBHBIX YPaBHEHUN

25.11.2025

49

CaoiicTBa 1 rpaduK KOpHS N-0¥ CTENEHU
KaK (yHKIIMM 0OpaTHOW CTENEHHU C
HaTypaJIbHBIM I10Ka3aTeIEM

26.11.2025

50

CaoiicTBa 1 rpaduK KOpHS N-0M CTENEHU
Kak (pyHKIMHM 00paTHOMW CTETIEHH C
HATypaJbHBIM ITOKa3aTelIeM

26.11.2025

51

Konrponsnas pabdora: "CpoiicTBa u rpaduk

KOpHsI n-oi cTeneHu. MppanuoHanbHble
ypaBHeHUA"

02.12.2025

52

CreneHb ¢ pallMOHAIbHBIM ITOKA3aTENEM U
€€ CBOIICTBa

02.12.2025

53

CreneHp ¢ pallMOHAJIBHBIM TTOKA3aTEIEM U
€€ CBOIICTBa

03.12.2025

54

CrerneHb ¢ palioOHAIBHBIM ITOKa3aTeIeM 1
€€ CBOIICTBa

03.12.2025




[TokazaTenbpHas GyHKINS, €€ CBOWCTBA U

55
rpaduk 09.12.2025
Hcnonp3oBanue rpaduka GyHKIMA 115
56 .
peLIEHNs] YpaBHEHUN 09.12.2025
Hcnonp3oBanue rpaduka GyHKIMA 15
57 .
pelieHus: ypaBHEeHU I 10.12.2025
IToka3arenbHble ypaBHeHHs. OCHOBHBIE
58 METO/IbI p?meHHﬂ MOKa3aTeIbHbIX 10.12.2025
ypaBHEHUH
IToka3arenbHble ypaBHeHHs. OCHOBHBIE
59 METO/IbI p?I_HGHI/DI MOKa3aTeIbHbIX 16.12.2025
ypaBHEHHH
[TokazarenbHbie ypaBHEeHUs. OCHOBHbBIE
60 METObI pcimeHI/m MOKa3aTelbHbIX 16.12.2005
ypaBHEHUH
61 KonTponbnas pabora: "[lokazarenbHas
¢bynkus. [lokasatenbHbie ypaBHeHUS" 17.12.2025
62 Jlorapudwm yucna. CroiicTa jorapudpma 17.12.2005
63 Jlorapudm uncna. CoiicTBa orapudma 73.12.2025
64 Jlorapudm uncna. CoiicTBa orapudma 23.12.2025
65 JlecsiTuuHbIe U HaTypaJibHbIE JTOTapU(PMBbI 24.12.2005
66 JlecATUUHBIE U HaTypaJIbHbIE JTOTapH(pMbI

24.12.2025




[IpeoOpa3zoBaHne BbIpa)eHHIA,

67
coJiepKaIIux jJorapumbl 30.12.2025
68 [IpeoOpa3oBanue BbIpaKeHUH,
coJiepKaIIux jJorapumbl 30.12.2025
69 [IpeoOpa3oBanue BbIpaKeHUH,
COJIep KaIIuX Jorapru Mol 13.01.2026
70 Jlorapudmuueckast GpyHkIus, e€ cBoicTBa
u rpaduk 13.01.2026
71 Jlorapudmuueckast GpyHkIus, e€ cBoicTBa
u rpaduk 14.01.2026
Hcnons3zoBanue rpadguka QyHKIUN 15
72 .
peLIEHNs] YpaBHEHUN 14.01.2026
Hcnons3zoBanue rpadguka QyHKIUN 15
73 .
peLIeHNs] YpaBHEHUM 20.01.2026
Jlorapudmuyeckue ypaBHeHuss. OCHOBHBIE
74 METO/IbI peu:meHI/m JIOTapUPMHIIECKIX 20.01.2026
ypaBHEHUM
Jlorapudmuyeckue ypaBHeHuss. OCHOBHbBIE
75 METOBI pevmeHH;I JOTapuPMHUECKIX 21.01.2026
ypaBHEHUM
Jlorapudmuyeckue ypaBHeHHs. OCHOBHbBIE
76 METO/IbI p?I_HGHI/I}I JOrapupMHUECKUX 21.01.2026
ypaBHEHHH
77 PaBHOCHIIBHBIE IEPEXObI B PEIICHUH
norapuMHUECKUX ypaBHEHUI 27.01.2026
73 PaBHOCHIIBHBIE TEPEXObI B PEIICHUH
Jorapu(pMUUECKUX ypaBHEHUI 27.01.2026




Kontponbnas padota: "Jlorapupmuueckas

79

¢dbyukumst. Jlorapudmuueckue ypaBHeHHs " 28.01.2026
20 CuHycC, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC

YUCJIOBOTO apryMeHTa 28.01.2026
21 CuHycC, KOCUHYC, TAHT'€HC ¥ KOTaHI'€HC

YHUCJIOBOT'O apryMEHTa 03.02.2026
2 ApKCHHYC, apKKOCHHYC ¥ apKTaHI'€HC

YHUCJIOBOT'O apryMEHTa 03.02.2026
23 ApKCHUHYC, apKKOCHHYC U apKTaHI'€HC

YUCJIOBOTO apryMeHTa 04.02.2026

Tpuronomerpudeckasi OKpy>KHOCTb,
84 onpeﬂenfaHHe TPUTOHOMETPUUYECKUX 04.02.2026

(GyHKIUI YMCIOBOTO apryMeHTa

Tpuronomerpudeckasi OKpy>KHOCTb,
85 OHpeHerHI/IC TPUTOHOMETPUUYECKUX 10.02.2026

(GyHKIMI YMCIOBOTO apryMeHTa
86 OcHOBHBIE TPUTOHOMETPUYECKUE (DOPMYJIIBI 10.02.2026
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 11.02.2026
88 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI 11.02.2026
89 OcHOBHBIE TPUTOHOMETPUYECKUE (HOPMYJIIBI 17.02.2026
90 [IpeoOpa3oBanre TPUTOHOMETPUIECKUX

BBIPAYKEHUI 17.02.2026
91 [IpeoOpa3oBaHre TPUTOHOMETPUIECKUX




BBIPKEHUAMN

18.02.2026

[IpeobpazoBanme TPUTOHOMETPHUIECKUX

92
BBIPaKCHUI 18.02.2026
93 [IpeoOpa3oBanue TPUTOHOMETPHUUECKUX
BBIPAKCHUI 24.02.2026
94 P i
eIlICHHE TPUTOHOMETPUYECKUX YPaBHEHUI 24.00.2026
95 P 7
eIIeHIE TPUTOHOMETPUICCKUX YPaBHEHUI 25.02.2026
6 P i
9 eIICHNE TPUTOHOMETPUIECKUX ypaBHEHHH 25.02.2026
97 P i
eIlICHHE TPUTOHOMETPUYECKUX YPaBHEHUI 03.03.2026
98 P 7
eIICHIE TPUTOHOMETPUICCKUX YPaBHEHUI 03.03.2026
99 P i
eIICHNE TPUTOHOMETPUIECKUX ypaBHEHHH 04.03.2026
100 P i
eIICHHE TPUTOHOMETPUUYECKUX YPaBHEHUI 04.03.2026
KonTponbhas pabora:
101 "T
PUTOHOMETPHUYECKHUE Bmpamem;m u 10.03.2026
TPUTOHOMETPHUYECKHIE YPaBHEHHS
ITocenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS
102 . M
nocnenOBaTenLHvOCTeH eTox 10.03.2026
MaTeMaTU4eCKON UHIYKIUH
MOHOTOHHBIE U OrpaHUYCHHEIC
103 A
nocienoBarenbHOCTU. McTopus ananusa 11.03.2026

OECKOHEYHO MAaJIbIX




104 Apudmernueckas nmporpeccus 11.03.2026
105 I'eomeTpryeckas nporpeccus 17.03.2026

beckoneuyHo yObIBatomiasi reoMeTpruuecKast
106

nporpeccust 17.03.2026

CymMma 6eckoHeuHO yObIBaroIeit
107 .

T€OMETPUUYECKON MTPOTPECCUM 18.03.2026
108 JIMHEWHbIN U SKCIIOHEHIMATIBHBINA POCT.

Yucno e. Dopmyra cI0KHBIX TPOIEHTOB 18.03.2026
109 JIMHEWHBIN U SKCIIOHEHITUATIBLHBINA POCT.

Yucno e. Dopmyra cI0KHBIX TPOIEHTOB 24.03.2026

Vcnonb30BaHue NpOrpeccuu AJs perieHus
110

peaNbHbIX 3a/1a4 MPUKIAJHOTO Xapakrepa 24.03.2026
11 Konrponsnas pabora:

"[locnenoBarenbHOCTH U Iiporpeccun” 25.03.2026
112 HenpepriBHble (GYyHKIIMM U UX CBOWCTBA 25.03.2026
113 Touka pa3pbiBa. ACUMITOTHI TpadUKOB

byHKIMH 07.04.2026
114 CBoiicTBa (yHKINI HETIPEPHIBHBIX HA

OTpEe3Ke 07.04.2026
115 CBoiicTBa (DyHKINI HETIPEPHIBHBIX HA

OTpe3Ke 08.04.2026
116 Metoa HHTEPBAJIOB Il pEILICHHSI

HEPaBEHCTB 08.04.2026

117

MCTO,Z[ HHTCPBAJIOB JJIA PCUICHUS




HCPABCHCTB

14.04.2026

MeTO)I HWHTCPBAJIOB IJIA pCHICHUA

118 HEPaBEHCTB 14.04.2026
119 IIpuMeHeHne CBONCTB HENPEPBIBHBIX

GYHKIUH 715 pereHus 3a1a4 15.04.2026
120 IIpuMeHeHne CBONCTB HENPEPBIBHBIX

GyHKIUH 1715 peleHus 3aaa4y 15.04.2026
121 [TepBas u BTOpasi mpou3BOAHBIC (PYHKIIUN 21.04.2026
122 Ornpezenenue, reOMETPUYECKUN CMBICT

MIPOU3BOIHOM 21.04.2026
123 Omnpenenenue, GU3MUECKUI CMBICTT

MIPOU3BOTHON 22.04.2026
124 VYpaBHeHuUe KacaTelbHOU K rpaduKy

byHKIIUU 22.04.2026
125 VYpaBHeHuUe KacaTelbHON K rpaduKy

byHKIMHA 28.04.2026
126 [Tpou3BoHBIEC dTIEMEHTAPHBIX (HYHKIIHMA 28.04.2026
127 [Ipou3BoaHBIC YIEMEHTAPHBIX PYHKIINUN 29.04.2026
128 [TpousBoaHast CyMMBI, TPOU3BEACHUS,

YaCTHOT'O M KOMITO3UIIUHU (YHKIUH 29.04.2026
129 [TpousBoaHast CyMMBI, TPOU3BEACHUS,

YaCTHOTO M KOMIIO3UIIUU (PYHKITHI 05.05.2026
130 [Ipou3BogHAst CyMMBI, TPOU3BEICHNUS,

YaCTHOTO M KOMIIO3UIIUU (PYHKITHI 05.05.2026




131

Kontponbnas pabora: "[IpousBognas”

06.05.2026

132 [ToBTOpeHue, 06001IeHNE, CHCTEeMaTH3aIUs 1
3HaHui: "YpaBHeHus" 06.05.2026

133 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 1
3HaHuil: "OyHkun" 12.05.2026
134 HroroBast koHTpobHAs paboTa 1 1 12.05.2026
135 HroroBas koHTpoNbHAs paboTa 1 1 13.05.2026

136 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS |
3HAHUU 13.05.2026

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTposbHbl
e padoTsl

IIpakTH4eckue
padoThI

Jlara
U3y4eHUs

DJIEKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npou3BOIHON K
uccaea0BaHui0 (PyHKIMI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

02.09.2025

[IprmeHneHre nporu3BOIHON K
UCCIeIOBaHMIO (PYHKIHMIA HA
MOHOTOHHOCTb U 3KCTPEMYMBI

02.09.2025

[IpumeneHre MPON3BOTHON K
UCCIeIOBaHMI0 QYHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

03.09.2025

[Ipumenenre npou3BOAHOMN K
uccienoBaHuio GyHKINN Ha
MOHOTOHHOCTH M 9KCTPEMYMBbI

03.09.2025

[IpuMeHeHne npou3BOJHOM K
UCCIIeIOBAaHUIO (PYHKIUH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

09.09.2025

[IpumeHeHne Mpou3BOIHON K
MCCIe0BaHUI0 (DYHKIMI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

09.09.2025

Haxoxnenue HanOoJIbILETrO U

HaVMEHBIIIET0 3HAYEHUS HENPEPHIBHON

(byHKINU Ha OTpE3Ke

10.09.2025

Haxoxnenue HaHOOJIBIICTO U




HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(yHKIIMHA Ha OTPE3KE

10.09.2025

Haxoxnenne HanOOJIbIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GyHKIIUM Ha OTpe3Ke

16.09.2025

10

Haxoxnenne HanOoJIbIIero u
HAUMEHBIIIETO 3HAYCHUS HETPEPHIBHOM
(bYHKINU Ha OTpE3Ke

16.09.2025

11

Haxoxnenne HauOobIIero u
HaVMEHBIIIETO 3HAYCHUS HEIIPEPBIBHON
(bYyHKINU Ha OTpE3Ke

17.09.2025

12

Haxoxnenne HanOoIbIIero u
HaWMEHBILIET0 3HAYCHUS HETIPEPBIBHOU
(bYyHKLINU Ha OTpe3Ke

17.09.2025

13

[Ipumenenre nporu3BOIHOMN 11t
HAaXO0K/JICHUSI HAUTYUILIEro perieHus B
MPUKJIAIHBIX 33/1adax

23.09.2025

14

[IpumeHeHne Mpou3BOIHON s
HaXOKJICHUs HAWJTy4Illero pelieHus B
HPUKIIAJHBIX 33/1a4ax

23.09.2025

15

IIpuMeHeHne npou3BOIHON s
OIIpEICJIEHUS] CKOPOCTH U YCKOPEHUS
nporecca, 3alaHHoOro GopMyJIoi Win
rpadgukomM

24.09.2025

16

[IpumeHeHne Mpou3BOIHON s
OIIPEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
npoliecca, 3aJaHHOro (popMyJIoi UK
rpadukoM

24.09.2025




17 Kommnosunus ¢pyHkimii 30.09.2025
18 Kommozumus GpyHKIwii 30.09.2025
19 Kommozurms ¢hyHkimii 01.10.2025
20 FCOMeTpI/I‘{eCIfI/Ie o0pa3bl ypaBHEHU Ha

KOOPAWHATHOU IUIOCKOCTH 01.10.2025
21 ['eomerpuyeckue 00Opa3sl ypaBHEHUN Ha

KOOPJIMHATHOM IIJIOCKOCTH 07.10.2025
) KOHTpOJ:I'LHaﬂ pabora: "HCCJ‘IGI[OBEIPUII/IG

(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON" 07.10.2025
3 ITepBooOpasHasi, OCHOBHOE CBOMCTBO

EePBOOOPA3HBIX 08.10.2025
24 [TepBooOpasHbIie dIEMEHTAPHBIX (QYHKITHIA.

[TpaBuna HaXOXACHUS TIEPBOOOPA3ZHBIX 08.10.2025
25 [TepBooOpasHbIe AIeMEHTAPHBIX (PYHKITUH.

[TpaBuna HaXOXKACHUS TIEPBOOOPA3ZHBIX 14.10.2025
26 WHrerpan. I'eoMeTprudecKkuii CMbICI

MHTErpajia 14.10.2025
27 Beruncnenue onpeneéHHoro HHTerpaia

o popmyne HeroTona-JIeiiOuuma 15.10.2025
73 Beruncnenue onpeneéHHoro HHTerpaia

o popmyne HproTona-JleiiOHuma 15.10.2025
79 [IpumeHneHre uHTerpana Ajisd HaX0XKICHUS

IUIOINAAEH TIOCKUX UTyp 21.10.2025
30 [Ipumenenre uHTErpaa s HaX0XKIACHUS




00BEMOB ICOMCTPHUUCCKUX TCII

21.10.2025

31

[Tpumeps! pemennit AudpepeHnnanbHbIX

YpaBHEHUH

22.10.2025

32

[Tpumeps! pemennii qudQepeHnnanbHbIX

YpaBHEHUH

22.10.2025

33

MaremaTHuecKoe MOJICIIUPOBaHUE
peabHbBIX MPOLIECCOB C MOMOILBIO
muddepeHnnanbHbIX YpaBHEHUH

05.11.2025

34

Konrponsnas padora: "[leppooOpasznas u

uHTerpan”

05.11.2025

35

Tpuronomerpuyeckue GyHKIUH, UX
CBOMWCTBA U rpaduKu

11.11.2025

36

Tpuronomerpuyeckue GyHKIUH, UX
CBOICTBa U rpaduKu

11.11.2025

37

Tpuronomerpuueckue GyHKINU, UX
CBOICTBa U rpaduKu

12.11.2025

38

Tpuronomerpuieckue GyHKINU, UX
CBOWCTBA U rpaduKu

12.11.2025

39

Tpuronometrpuyeckue GyHKIUH, UX
CBOICTBa U rpaduKu

18.11.2025

40

OT60p KOpHEH TPUrOHOMETPUUECKUX
YPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

18.11.2025

41

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKOI OKPYKHOCTH

19.11.2025

42

OT60p KOpHEHN TPUTOHOMETPUUECKHUX




YpaBHEHUH C TOMOIIIBIO

TPUTOHOMETPHYECKON OKPYKHOCTH 19112025

OT60p KOpHEHN TPUTOHOMETPUUECKHUX
43 YpaBHEHUH ¢ HOMomI:}O 25.11.2025

TPUTOHOMETPHUYECKOH OKPYKHOCTH
44 Pemenne TpUroHOMETPHUYECKUX

HEpPABEHCTB 25.11.2025
45 Pemenne TpUroHOMETPHUYECKUX

HEPABEHCTB 26.11.2025
46 Perenre TpUroHOMETPHYECKUX

HEPABEHCTB 26.11.2025
47 Pemenne TpUroHOMETPHYECKUX

HEPABEHCTB 02.12.2025

KonTponbnas padora: "I'paduku
P | Tomonorerpmmooene nepmencrs’ 02.12.2025
49 OCHOBHBIE METOIBI PEIICHUS

MOKa3aTeJIbHbIX HEPABEHCTB 03.12.2025
50 OCHOBHBIE METOIBI PEIICHUS

MOKa3aTeJIbHbIX HEPABEHCTB 03.12.2025
51 OCHOBHBIE METO/IBI PEIICHUS

MOKa3aTeJIbHbIX HEPABEHCTB 09.12.2025
5 OCHOBHBIE METO/IBI PEIICHUS

MOKa3aTeJIbHbIX HEPABEHCTB 09.12.2025
53 OCHOBHBIE METOIBI PEIICHUS

norapu(pMUIECKIX HEPABEHCTB 10.12.2025
54 OCHOBHBIE METObI PELLIECHUS




norapu(pMUUECKUX HEPABEHCTB

10.12.2025

OcHOBHEBIE MCTO/bI PCUHICHUA

> norapupMHIECKUX HEPABEHCTB 16.12.2025
56 OCHOBHBIE METO/IbI PEILICHHS

norapu(MHIECKUX HEPABEHCTB 16.12.2025
57 OCHOBHBIE METO/IbI PEILICHHS

MPPALMOHATIBHBIX HEPABEHCTB 17.12.2025
53 OcCHOBHBIE METObI PELICHUS

UPpaLMOHAJIbHBIX HEPABEHCTB 17.12.2025
59 OcCHOBHBIE METObI PEILICHUS

MPPALMOHAIBHBIX HEPABEHCTB 23.12.2025
60 OCHOBHBIE METO/IbI PEILICHHS

MPPALMOHAJIBHBIX HEPABEHCTB 23.12.2025
61 I'paduueckue MeTOIBI peLICHHUs

HUPPALMOHAIIBHBIX YPaBHEHUN 24.12.2025

I'padmyeckue MeToabl pemeHus
62 .

UPPALMOHAIIBHBIX YPaBHEHUN 24.12.2025

I'padmyeckue MeToabl pemeHus
63 .

MOKa3aTeJIbHbIX YPaBHCHUH 30.12.2025
64 ['paduueckue METOIBI pEeHICHUS

MOKa3aTeJIbHbIX HEPABEHCTB 30.12.2025
65 ['paduueckue METOIBI PEeLICHUS

norapu(pMHUECKUX YpaBHEHHMA 13.01.2026
66 I'paduueckue MeTObI peLIeHUs

norapupMHUECKUX HEPABEHCTB 13.01.2026
67 I'paduueckue METObI peLIeHUs

norapupMUUECKUX HEPABEHCTB 14.01.2026




68

I'paduueckue MeTobl peLIeHus
MIOKa3aTeNNbHbIX U JIOrapu(pMUUECKUX
YpaBHEHUU

14.01.2026

69

I'padmyeckue MeToabl pereHus
MMOKa3aTeNIbHBIX U JIOTApUPMUIECKUX
ypaBHEHUH

20.01.2026

70

I'paduyeckue MeToabl pereHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

20.01.2026

71

I'padnueckue MeToabl pereHus
MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

21.01.2026

72

Konrponsnas pabdora: "HppanuoHansHble,
NoKa3aresbHble U Jorapudmudeckue
HepaBeHcTBa"

21.01.2026

73

KommuiekcHble uncna. Anredpanyeckas u
TpUroOHOMeTpHUuecKkas (hopmbl 3arucu
KOMILJIEKCHOT'O Yncia

27.01.2026

74

KomrmuiekcHble uncna. AnreOpanueckas u
TpUroHOMeTpHuueckas (popmbl 3arnucu
KOMIUIEKCHOTO YHCIIa

27.01.2026

75

ApudmMeTnueckue oreparuu ¢
KOMIIJICKCHBIMU YHUCJIaMU

28.01.2026

76

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMH YUCIIAMH

28.01.2026

77

N3o0pakeHne KOMIUIEKCHBIX YHCeN Ha
KOOPAMHATHOW INIOCKOCTH

03.02.2026

78

I/I306pa)I(CHI/Ie KOMIIIICKCHBIX YHUCCJI HAa




KOOpﬂHH&THOﬁ IIJIOCKOCTHU

03.02.2026

®opmynia Myaspa. KopHu n-oii crenenu

7 13 KOMIUIEKCHOTO YHciia 04.02.2026
20 ®opmyna Myaspa. Kopau n-oii ctenenu

13 KOMIUTIEKCHOTO YHciia 04.02.2026

[IpuMeHeHre KOMIUIEKCHBIX YUCEIT JJIst
81 penieHus (GU3NIECKUX U TE€OMETPUUECKHUX 10.02.2026

3a/1a4
2 Konrponbnas pabdora: "KommiekcHble

yucia' 10.02.2026
83 HarypainbHble u 1ieible ynciia 11.02.2026
84 HarypanbHble 1 nesnbie ynucna 11.02.2026
85 [IpumeHeHre MpU3HAKOB JEIUMOCTH

LEJIBIX YHCE 17.02.2026
26 [IpumeHeHre MpU3HAKOB JEIUMOCTH

LIEJIBIX YHCE 17.02.2026
27 [IpumMeHeHre MPU3HAKOB JCITMMOCTH

nenbix yncen: HOJ u HOK 18.02.2026
28 [IpumMeHeHre MPU3HAKOB JCITMMOCTH

uenbix yncen: HOJL n HOK 18.02.2026
29 [IpumeneHre MPU3HAKOB JAEIUMOCTH

LIEJIBIX YHUCEJI: OCTATKHU 110 MOTYJIIO 24.02.2026
90 [IpumeHeHre MPU3HAKOB JAEIUMOCTH

LIEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO 24.02.2026
91 [IpuMeHeHre NPU3HAKOB AEIUMOCTH




HEJIbIX YHUCCII: AJITOPUTM EBknuna nis
PEIICHUA 3aJa4 B LEJIbIX YUCIIaX

25.02.2026

92

Kontponbhas pabora: "Teopus 1enbix
yucen"

25.02.2026

93

Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.
PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBbI-
CIIEICTBHSA

03.03.2026

94

Cucrema ¥ COBOKYITHOCTb YPaBHEHHH.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIICICTBUS

03.03.2026

95

OCHOBHBIE METO/BI PELIEHUS CUCTEM U
COBOKYITHOCTEN PallMOHAJIBHBIX
ypaBHEHUNU

04.03.2026

96

OCHOBHBIE METOABI PELIEHNS CHCTEM U
COBOKYITHOCTE! UPpalMOHATIbHBIX
ypaBHEHUN

04.03.2026

97

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
COBOKYITHOCTEM MOKa3aTEIbHbBIX
ypaBHEHUH

10.03.2026

98

OcHOBHEIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH

10.03.2026

99

OcHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(MUIECKUX
YpaBHEHUH

11.03.2026

100

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUH

11.03.2026




101

[TprMeHeHne crCcTeM K peIIeHUI0
MaTeMaTHYeCKUX 3aJa4 U 3a/1a4 U3
pa3InYHbIX 001acTe HayKH U peanbHOM
KM3HU, UHTEPIIPETALUS TOTYYEHHBIX
pE3yJIbTaTOB

17.03.2026

102

[IpuMeHeHre CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3a/a4 U 3a/1a4 U3
pa3iInuHbIX 00JacTel HAyKH U peanbHON
KU3HU, MHTEPIpETaIHsl MOTYyYEHHbBIX
pE3yNbTaTOB

17.03.2026

103

[IprMeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHX 3a/1a4 U 3a7a4 13
pa3anuHbIX 00JacTel HAyKH U pealbHON
KU3HH, UHTEPIIPETAIHS TTOTYICHHBIX
pe3yNbTaTOB

18.03.2026

104

Kontponbnas padota: "Cuctemsr
palrOHAJIBHBIX, UppalluOHAJIIbLHBIX
MOKAa3aTeNbHBIX U JIOrapu(MUUYECKUX
ypaBHeHUH"

18.03.2026

105

PanmonansHbIE YPaBHCHUS C ITapaMCTpaMu

24.03.2026

106

ParmonanbsHbIE HEpaBEHCTBA C
napameTpamu

24.03.2026

107

PanmonanpHble CUCTEMBI C TapaMeTpaMu

25.03.2026

108

HppaunoHanbHble ypaBHEHUS,
HEPaBEHCTBA C IapaMeTpaMu

25.03.2026

109

HppauuroHanbHbIE CUCTEMBI C




napaMeTpamu

07.04.2026

110

[loka3aTenbHbIE ypABHEHUS, HEPABEHCTBA
C IapaMeTpaMHu

07.04.2026

111

[TokazaTenbHbIE CUCTEMBI C TapaMeTpaMu

08.04.2026

112

Jlorapudmuueckue ypaBHeHus,
HEpaBEHCTBA C IapaMeTpaMu

08.04.2026

113

Jlorapudmuueckne CUCTEMBI ¢
napaMeTpamu

14.04.2026

114

TpuroHomeTpuyeCcKue ypaBHEHUS C
napaMeTpamu

14.04.2026

115

TpuroHomeTpruyecKknue HEPaBEHCTBA C
napameTpamu

15.04.2026

116

TpuronomeTpruyecKkue CUCTEMBI C
napaMeTpamu

15.04.2026

117

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJCJICH peaTbHbIX
CUTYallUi C MOMOIIIbIO YPAaBHEHUH C
napamMeTpamMu

21.04.2026

118

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIENIEeN peabHbIX
CUTYAlMH C IOMOIIBIO CUCTEM YPAaBHEHUIN
C mapameTpaMu

21.04.2026

119

[TocTpoenue u uccienoBaHue
MaTEMaTHYECKUX MOJENEN pealbHbIX
CUTYAlMH C IIOMOIIBIO CUCTEM YPAaBHEHUI
C IapaMeTpaMHu

22.04.2026

120

Konrponsnas pabora: "3anaun ¢




napaMmerpamu’

22.04.2026

121

[ToBTOpenme, 0600IIEHNE,
cucTeMaru3anus 3HaHui: "YpaBHeHus"

28.04.2026

122

[ToBTOpenwue, 06001IeHNE,
cucTeMaru3anus 3HaHui: "YpaBHeHus"

28.04.2026

123

[ToBTOpenwue, 060061IeHNE,
CHCTeMaTH3alus 3HaHUi: "Y paBHEHNSI.
Cucremsbl ypaBHeHUI"

29.04.2026

124

[ToBTOpenue, 060061IeHNE,
cucrematuzainus 3HaHuii: "HepaBencrsa"

29.04.2026

125

[ToBTOpenme, 06o0IIEHNE,
cucrematuzanus 3HaHuii: "HepaBencrna"

05.05.2026

126

[ToBTOpenme, 0600IIEHNE,
cuctemaTuzanus 3Hanuii: "HepaBencraa"

05.05.2026

127

[ToBTOpenwue, 060061IeHNE,
cucreMmaruzanuus 3HaHui: "[IponsBoanas u
e€ npumeHeHue"

06.05.2026

128

[ToBTOpenue, 060061IeHNE,
cucreMarusauus 3HaHui: "lIponsBoanas u
e€ npumeHeHue"

06.05.2026

129

[ToBTOpEHME, 0000IICHNE,
cucreMarusanus 3Hanuii: "lIpousBogHas u
e€ npuMeHeHue"

12.05.2026

130

[ToBTOpenme, 0600IIEHNE,
cucTeMarusanus 3Hanuii: "MHTerpan u ero
npuMeHeHue"

12.05.2026

131

[ToBTOpenue, 0600MIIECHNE,
cucremaTtusanus 3HaHuil: "OyHkuun"

13.05.2026




[ToBTOpEeHME, 0000IICHNE,

132 1

cucremaTtusanus 3HaHui: "OyHkuun" 13.05.2026
133 [ToBTOpenue, 0600MIIEHNE, |

cucremaTtusanus 3HaHui: "OyHkuun" 19.05.2026
134 Wrorosas koHTpoJbHAs paboTa 1 1 19.05.2026
135 Hrorosast koHTpOIbHAS paboTa | 1 20.05.2026
136 [ToBTOpenwue, 06001IeHNE, |

cUCTEMAaTH3aIUs 3HAHUNA 20.05.2026

OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

10 KJTACC

Kon
NMpoBepPsieMOro
pe3yJabTara

1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero o01ero o0pa3oBaHus

Yucia U BEIYMCIIEHUSA

1.1

OnepupoBaTh TOHATHSIMH: pPALMOHAIBHOE W JEHCTBUTEIFHOE YHCIIO,
OOBIKHOBEHHAS U IECATHYHAS IPOOb, TPOIIEHTHI

1.2

Brimonasars apI/I(i)MeTI/ILIeCKI/Ie onepannuu C palnOHAJIbHBIMU n
I[GﬁCTBPITCJIBHLIMH qucjiaMu

1.3

BrimonasaTs HpI/I6JII/I)KéHHBIe BBIUUCJICHU, UCIIOJIb3YA MpaBUJla OKPYTJICHHA,
JACJIaTh IIPUKUJKY U OLICHKY pE3yJibTaTa BBIYHCIICHHI

1.4

OnepupoBaTh MOHATUSIMU: CTEHEHb C IIEJBIM IOKAa3aTeleM, CTaHJapTHas
dopMa 3amucu JEHCTBUTEIBHOTO YHMCIA, KOPEHb HATYpaJIbHOHM CTENeHU;
UCIOJIB30BaTh MOAXOASIIYI0 (OpPMY 3alUCU JEHCTBUTENIBHBIX YHMCEN JUIS
pELICHUs TPAKTUYECKUX 3a]1a4 U MPECTaBICHUS JaHHBIX

1.5

OnepupoBarh NOHATHUSAMH: CUHYC, KOCHHYC M TAHT€HC MPOU3BOJIBHOTO YTIIa;
UCIIOJB30BaTh  3alUCh  IPOU3BOJBHOTO  yIryia  4yepe3  oOpaTHbIe
TPUTOHOMETpUYECKHE (PYHKIIUU

YpaBHEHHUsI U HEPABEHCTBA

2.1

OnepupoBaTh MHOHATUSAMHU: TOXKJIECTBO, YPaBHEHHME, HEPABEHCTBO, LEJOE,
panuoHaJIBHOE, UPPALMOHAIILHOE YpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHHE

2.2

BoimonsaTe npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUM U peraTh
TPUTOHOMETPUYECKHE YPAaBHEHUS

23

BrimonHaTh mpeoOpa3oBaHus 1ENbIX, palMOHANBHBIX M UPPAlMOHATIBHBIX
BBIDXCHUM M pelarb OCHOBHBIE THIIBI IE€JIBIX, PALMOHAIBHBIX H
MPPAlMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB

24

[IprMeHATh ypaBHEHMsI M HEPABEHCTBA Ui PEIICHHMS MaTEeMaTUYECKHX
3aj7a4 M 3a]a4 U3 Pa3IuuHbIX 00JacTell HAyKu U peabHON KU3HU

2.5

MogenupoBaTh peaibHbIE CHTyalldd Ha SI3bIKE€ ainreOphbl, COCTaBISATH
BBIPAXKEHHUSI, YPAaBHEHUS, HEPABEHCTBA MO YCJIOBHUIO 3a/a4M, HCCIIEIOBATH
MIOCTPOEHHBIE MOJIEIIU C MCIIOJIb30BAHUEM allapara ajireopsl

QyHKIUHN U TpapuKu

3.1

OnepupoBaTh MOHATUAMM: (PYHKIHS, cIOCOOBI 3agaHusd (QyHKIMH, 00JIaCTh




ONpENeJICHUs] W MHOXECTBO 3HaueHWH GyHKIMH, Tpaduk QyHKIMH,
B3aUMHO OOpaTHbIC (DYHKITUH

OnepupoBaTb MNOHATUAMU: YETHOCTb W HEUYETHOCTh (DPYHKLUMH, HYIH

32 GYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA
33 Wcnonb3oBathk rpaduku QyHKUMN Ui pelIeHUs] ypaBHEHUN
34 Crpoutb 1 yuTaTh rpaduKu TMHEHHONW (QYHKIIUH, KBaAPATUYHON (DYyHKIUH,
CTENEeHHON (PYHKILIMH C LEJIbIM [TOKa3aTeIeM
Hcnons3oBath rpaduku (QyHKUMH A7 HUCCIEOOBAHMS IPOLECCOB U
3.5 3aBUCUMOCTEH NpU peIleHHH 337ad U3 JAPYIMX YYeOHbBIX NPEIMETOB U
peasibHOM JKM3HHU, BbIpaxaTh (OpMyJIaMHU 3aBUCUMOCTH MEXKIY BEIUUYUHAMHU
4 Havana maremarnueckoro anajimsa
41 OnepupoBaTh MOHATHSAMH: IOCIEI0BAaTEIbHOCTb, apU(pMETHUECKasT WU
' reoMeTpHY€eCcKask TIPOrPeECCHn
49 OnepupoBaTh TOHATUSAMHU: OECKOHEYHO YyOBbIBaromIasi TeoMeTpUyecKas
' nporpeccusi, cyMma 0€CKOHEUHO yObIBAIOIIEH reOMETPUIECKOH MPOrpeccHu
43 3amaBaTh MOCIEA0BATENBHOCTH PA3TUYHBIMU CIOCO0aMU
44 Hcnonp30BaTh CBOMCTBA MOCIENOBATENIBHOCTEH W MPOrpeccUil  yist
' pelIeHus peanbHBIX 3a7au MPUKIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
5.1 OnepupoBaTh NOHATUAMHU: MHOXECTBO, ONIEpaIK HaJl MHOKECTBAMU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — anmapar s ONUCaHUS
5.2 peabHBIX MPOLIECCOB U SBJICHUHN, IPU PEIICHUH 3aj]au U3 APYTrUX Yy4eOHBIX
IPEIMETOB
53 OnepupoBaTb  NOHATUSMHU:  ONpEACIEHUE,  TEOPEMA,  CJIEICTBUE,
JI0Ka3aTeNbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTe/IbHOW NMPOrPaMMBbI CpelHero o01ero o0pa3oBaHus
pe3yJbTarTa
1 Uucna u BEIYUCIIEHUSA
OnepupoBaTh MOHATUAMU: HATYpaJbHOE, LEJI0€ YHUCIO; MCIOIb30BaTh
1.1 IPU3HAKK JEITUMOCTU LENbIX 4YHCEN, Pa3JIoKEHHWE 4HCIa Ha IPOCThIE
MHOKUTENHN JUIsl peIIeHus 3a1a4
1.2 OrniepupoBaTh NOHIATHEM: CTENIEHb C PAIIMOHATIBHBIM MTOKa3aTeleM
13 OnepupoBaTh MOHATUAMHU: JOrapudM 4Yucia, AECATUYHBIC M HATypallbHbIE
' sorapumMbl
2 YpaBHEHHUsI 1 HEPABEHCTBA




2.1

[IpumeHaTy cBoiicTBa CTeNMeHW [UIsl TPeoOpa3oBaHUsl  BBIPAKEHUH,
ONEepUpPOBaTh TMOHATUSMU: TIOKA3aTEIbHOE YpaBHEHHE U HEPaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTENbHBIX YPABHEHU U HEPABEHCTB

2.2

BeimonHATe npeoOpa3oBaHMsl BBIPAXKEHHUH, COAEPXKALIMX JIOrapu(MBl;
OIIEpUPOBATh MOHATUSAMU: JIOTAPUPMUUECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE THIIBI JJOIapU(PMHUUECKIX YPAaBHEHUH 1 HEPABEHCTB

2.3

Haxoauts pemenus mpocTeNnX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh NOHATUSMU: CHCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pELICHMUE;
UCIIOJIB30BaTh CUCTEMY JIMHEMHBIX YPaBHEHUN I PELICHUS IIPAKTUYECKUX
3a1a4

2.5

HaxoauTs pemenus mpocTelmux CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB

2.6

MonenupoBaTh peanbHble CHTyalldd Ha $3bIKe anreOpbl, COCTaBIAThH
BBIPQKEHUS, YpaBHEHHS, HEPAaBEHCTBA U CHUCTEMBI MO YCIOBHUIO 3a/1ayH,
HCCJIEIOBATh MOCTPOCHHBIE MOJIENIN C UCTIOJIb30BAaHUEM alllapara ajareopbl

@yHKIMHU U TpaduKu

3.1

OnepupoBaTh MOHATUSMH: TEpHOAMYECKass (DYHKIUSA, MPOMEKYTKH
MOHOTOHHOCTH (YHKIMH, TOYKHU JKCTpeMyma (yHKUIUH, HauOojbllee U
HauMeHbIllee 3HaYeHUs] (QYHKIMU Ha MPOMEXKYTKE; HMCIIONb30BaTh MX JUIS
uccieoBaHus QYHKIMU, 3aJaHHOU rpaduKoM

3.2

OnepupoBaTh HNOHATHIMHU: TPaPUKH MOKa3aTEIbHOH, JOrapupMUIecKoi H
TPUTOHOMETPUYECKHX (DYyHKIMI; u300pakaTb HUX Ha KOOPAWHATHOM
TUTOCKOCTH M UCTIONIB30BATh JIJIsl pEIICHHs YPaBHEHUH U HEPABEHCTB

3.3

N3006pakaTh Ha KOOPAMHATHOM MJIOCKOCTU Ipa)UKU JIMHEHHBIX YpaBHEHUI
Y UCIIOJIB30BATh UX JUIA PELICHUs CUCTEMbI JTMHEHHBIX YPaBHECHUI

3.4

Hcnone3oBate rpaduku (QyHKUMHA SIS HUCCIENOBAHMS IPOLECCOB U
3aBUCHMOCTEHN U3 APYTUX YUEOHBIX JUCHUTUIHH

Hayama MaTeMaTH4ecKoOro aHajan3a

4.1

OrniepupoBaTh NOHIATHIMU: HEMIPEPHIBHAS QYHKINSA, MPOU3BOIHAS (DYHKIINH;
UCTIONB30BaTh TCOMETPUUSCKUNA W (DU3MUYSCKUN CMBICI TPOW3BOIHOMN IS
pelIeHus 3a1a4

4.2

HaxomuTe  NMpoOW3BOAHBIE  DIIEMEHTApHBIX  (YHKIHUH,  BBIYUCIATH
IPOM3BOHBIE CYMMBI, IPOU3BEACHHS, YACTHOTO (PYHKLIUH

4.3

Hcronp30BaTh  TMPOW3BOMHYIO  JUIsi  WCCIEOBaHHMsA  (QyHKOIMM — Ha
MOHOTOHHOCTb H 3KCTPEMYMBbI, IMPUMCHATL PE3YyJIbTAThl UCCICOAOBAHHUA K
HOCTPOECHHUIO IrpahuKOB

44

Hcmons3oBaTh MMPOU3BOJHYIO I HAXOXACHUS HAWIYYIICTO PCHICHHA B
IMPUKIIAAHBIX, B TOM YHUCJIC COUUAIIBHO-OKOHOMHUYCCKUX, 3a/Jadax

4.5

OnepupoBaTh HOHATHAMM: IEepBOOOpa3Has M HMHTErpai; IOHUMATh
reoMeTpUyYecKuid U GU3NYECKUI CMBICT UHTErpaia

4.6

Haxonuts nepBooOpa3Hble 31€MEHTApHBIX (YHKIMH, BBIYUCIATH UHTErPaj




o ¢popmyie Herotona — Jlelioaua

4.7

Pematsn MPUKIAAHBIC 3aga4d, B TOM YHUCJIC COLUAIBHO-O3KOHOMHNYCCKOTO U
(u3ngeckoro xapakrepa, CpecTBAMH MaTeMaTHYECKOTO aHaIIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

HpOBepﬂeMblf/i IJIEMEHT COACPKAHUA

Kon
1 Hucna v BBIYUCICHUS
Panmonaneupie  uyucma. OOBIKHOBEHHBIE M JIECATUYHBIE ApOOH, TPOLEHTHI,
11 OCECKOHEUHBIE MEePUOTUICCKIE ApoOHu. Apu(pMETHIECKIE ONEepaliy C PAIlMOHATBHBIMU
' YHcliaMu, TPeoOpa3oBaHus YUCIOBBIX BhIpakeHUH. [IpuMenenue apobeii u mporeHToB
JUTSL peLIeHUsT IPUKIIAIHBIX 33/1a4 U3 Pa3IudHbIX OTPACieil 3HAaHUN U peaIbHOW KU3HU
JleiicTBuTenpHBIC YKcha. ParmoHanbHbIe U UppaliMoHaibHble yncia. Apudmerndeckue
1.2 | omepamuu c AelcTBUTENbHBIMU 4YHclIaMu. [IpuOMMKEHHbIE BBIUMCICHHUSA, IMpaBUIIa
OKpYTJICHUS], IPUKUIKA U OLICHKA PE3YJIbTaTa BBIUMCICHUIN
Crenens ¢ nenbiM nmokazateneM. CtangaptHas GopMa 3alucu AeWCTBUTEIBHOTO YHCTIA.
1.3 Hcnonws3oBanne moaxosiieii GopMbl 3alKMCH JTCUCTBUTEIBHBIX YHCEN JUIsl PEUICHUs
MPaKTUYECKUX 3a/1a4 U NPEJICTABIICHUS TAHHBIX
L4 ApudmMeTnuecknii KOpeHb HATypaJlbHOW cTeneHu. JlelcTBus ¢ apudmeTndecKumu
' KOPHSIMU HAaTypaJIbHOW CTENIEHU
L5 CuHyc, KOCHMHYC U TaHI€HC YHCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHUHYC,
ApPKTAaHTEHC YHUCIIOBOTO apryMEeHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 ToxaecTBa U TOKACCTBEHHBIE PeoOpa3oBaHUs
’9 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BhIpakeHU. OCHOBHBIE TPUTOHOMETPUUIECKUE
' (bopMyTbI
)3 VYpaBHeHue, KopeHb YypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHCTBa. Merton
WHTEPBAJIOB
2.4 | Pemenue uenbix U IpoOHO-pAlMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 PewreHre nppanvoHaNbHBIX YPAaBHEHUN U HEPABEHCTB
2.6 | Pemenune TpUrOHOMETPHUUECKUX YpaBHEHUI
57 [IpumeHneHre ypaBHEHU U HEPABEHCTB K PEIICHUI0 MaTEMaTHUECKHX 3a]ad U 3a/1a4 U3
’ pa3IUYHBIX 00J1aCTel HAYKU U PEATbHOU KU3HH
3 OyHKIMH U TpauKu
31 Oynkius, crnocodbl 3amanus ¢yHkuumu. I'paduk Qyskumun. B3aumao oOpaTHBIE
' GyHKIHHA
39 OO6nacte ompeneieHuss M MHOXKECTBO 3HaueHuWd ¢yHkuuu. Hymm dyHkuum.

[TpomeXyTKH 3HAKOITOCTOSTHCTBA. YETHBIE M HEUETHBIE (YHKIIUH




13 CrenenHast GyHKIHS ¢ HaTypaJlbHBIM M LIeJbIM Moka3aTteneM. E€ cBolicTBa u rpaduxk.
' CaoiicTBa 1 rpaduK KOPHSI 71-0¥ CTETICHU
34 TpuroHomerpuueckass OKPY>KHOCTb, OTMPEIEICHHUE TPUTOHOMETPUUECKUX (PYHKIUN
' YHCIIOBOrO apryMeHTa
4 Hauana matremaTndeckoro anaiamnsa
41 ITocnegoBaTenpHOCTH, CHOCOOBI 3aJaHHMSI IIOCIEIOBATEIbLHOCTEH. MOHOTOHHEIE
' [10CJIeI0BATEIbHOCTH
Apudmernueckas U TreoMeTpuyeckas Mporpeccu. beckoHeuHO yObIBaroas
49 reoMerpuueckass mporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH TIe€OMETPHUECKO
' nporpeccur. DopMmyna CIO0XHBIX MPOLEHTOB. Mcmonap30BaHME NPOrPECCUM s
pelIeHus pealibHbIX 3314 MPUKIIATHOTO XapaKTepa
5 MHokecTBa U JIOTUKA
MHo)kecTBO, omnepauud Haja MHOxecTBamu. Jlumarpammel Oiinepa — BenHna.
5.1 [IpumeHeHrne TEOPETHUKO-MHOXKECTBEHHOTO —ammapara il OINUCAHHUS PEeajbHbIX
MIPOLIECCOB U ABJICHUH, PU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB
5.2 Ornpenenenue, TeopeMa, CIeACTBUE, JOKA3aTEIbCTBO
11 KJTIACC
Koa IIpoBepsieMblii 3J1eMEHT COACPKAHMS
1 Yucna v BBIYUCIICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
1.2 Crenenb ¢ pallMOHANBHBIM MOKa3aTeraeM. CBOKCTBA CTETIEHU
1.3 Jlorapudm yucna. JlecaTnynpie U HaTypadbHbIE JOrapru(MbI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [TpeoOpazoBaHue BbIpaXeHU, COEPKALIUX JorapudMbl
2.2 [TpeoOpazoBaHue BhIpaKESHHIA, CONEPIKALINX CTETICHH C PAIIMOHAIBHBIM TOKa3aTelleM
2.3 [Ipumeps! TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3arenbHble YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS] 1 HEPABEHCTBA
26 Cucrembl TUHEHHBIX ypaBHEHUH. Pellienne npukiaaHbix 3a/1a4 ¢ TOMOIIBIO CHCTEMBbI
’ JIMHENHBIX YPaBHEHUI
2.7 CucteMbl ¥ COBOKYITHOCTH pallMOHAIBHBIX YPaBHEHUI U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMaTUYECKHUX 3a]ad
' W 3371a4 U3 Pa3IMYHBIX 00MacTell HAYKH U peaibHOM JKU3HU
3 @yHKIMU U TpaduKu
3.1 Oynkuus. [lepuoanyeckne ¢ynknun. I[IpomMexxyTku MOHOTOHHOCTH (DYHKIIUH.
MakcumyMmbl ¥ MHUHMMYMBbI GyHkmun. HawnbGonbinee u HamMmeHbIEe 3HAYEHUE




(GYHKIIMHM Ha TPOMEXKYTKE

3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IpapuKu
33 [TokazarenbHas u norapupmMudeckas GyHKIUU, UX CBOHCTBA U TpaduKu
34 Hcnonb3oBanue rpadukoB GYHKUIUH IS pellieHHUs YpaBHEHHUH U IMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB GyHKIMN A MCCIEI0BaHUS IPOLIECCOB M 3aBUCUMOCTEH],
3.5 KOTOpbl€ BO3HMKAIOT IpPU PEIICHUM 3aJad U3 JPYIMX Y4eOHBIX IpeIMETOB H
peanbHOU KU3HU
4 Havana mareMaTn4ecKkoro aHaiansa
4.1 HenpepsiBable pyHKIMN. MeTOI HHTEPBAJIOB /IS pEIICHHS] HEPABEHCTB
4.2 [TpousBoHast GpyHkimu. ['eomerpuueckuii 1 GU3NIECKUN CMBICT TPOU3BOJHOM
43 [TpousBoHble 3reMeHTapHbIX (QyHKIMH. DopMysbl HaXOXIEHUS IPOU3BOJAHOM
’ CYMMBI, IPOU3BEIEHUS U YACTHOTO (DYHKLIUH
[IpumeHeHne npPOM3BOJHONW K HCCIEIOBAaHUIO (YHKIUMH HAa MOHOTOHHOCTb U
4.4 sKkcTpeMyMbl. HaxoxxeHre HauOOoJIbIIEro W HaMMEHBIIEro 3HauyeHus (YHKLUHUU Ha
OTpe3Ke
[TpuMeHeHne TpOM3BOAHON AJIi HAXO0XK/IEHUS HAWIY4IIEro peUIeHHs B MPUKIIAJIHbBIX
4.5 3amayax, JUIsi ONpEeNeNieHHsT CKOPOCTH TIpolecca, 3aJaHHOTO (GOpMYJION WiIu
rpaduKoM
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HbIX
47 WHTerpain, ero reoMeTpudeckuii U GU3NUecKuil CMbICI. BrluncieHne uHTErpana mno

dbopmyne Herorona — Jleitbauia




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOMN
IMPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHMUS

Kon IIpoBepsiemble TPeOOBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM OCBOEHHUS
NPOBePsIEeMOro | OCHOBHOW 00pa3oBaTeIbHOI MPOrpaMMbI CpeIHEero 0o1ero
TpeGoBaHus o0pa3oBaHust

Bnanenne MeTogamMu J0Ka3aTeNbCTB, aJrOPUTMAMHU PpEIICHUS 3a/ad;
ymeHue GopMyJIHpoBaTh M ONEPUPOBATh MOHATHUSMHU: OIpe/eIeHHE,
aKCUOMa, TeopeMa, CIEACTBHUE, CBOWCTBO, IPU3HAK, J0KA3aTEJIbCTBO,
paBHOCHIIbHBIE (P OPMYJIMPOBKH; TPUMEHATh HX; YMEHHE (POPMYIUPOBATH
o0paTHOe M NPOTHUBOMOJIOXKHOE YTBEP)KICHHE, NMPHUBOAUTH NPUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ MAaTeMaTWYeCKOW HHAYKLUH;
IIPOBOJIUTH JI0Ka3aTeNbHbIE PACcCyKIEHUS MPH PELICHUH 3ajjay, OLIEHUBATh
1 JIOTHYECKYI0  TPaBHJIBHOCTh  PACCYXXJIEHHH; yMEHHE OIepUpOBaTh
MOHSTUAMU: MHOKECTBO, MOJMHOKECTBO, OINEpallMd HaJl MHOXECTBaMH;
YMEHHE  HCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIH  ammapaTr i
OTHCaHUs PEaJbHBIX MPOLIECCOB U SIBICHUN M MPHU PELICHUU 3a]a4, B TOM
qucie U3 IPyrUX y4yeOHBIX MPEIMETOB; YMEHHE ONEepUPOBATh MOHATHUAMM:
rpad, cBs3HBIN Tpad, JepeBo, MUK, rpad HA MIOCKOCTH; YMEHHE 3a/1aBaTh
U OMMCHIBATh Ipadbl pa3iInYHBIMU CIIOCOOAMM; HCIIONb30BaTh Tpadbl MpU

pCUICHUMA 3a1a1

2 YMeHue omnepupoBaTh MOHATHSAMH: HATypalbHOEC YHCIIO, LEJNOE YHCIIO,
CTEIEHb C IEJIBIM MMOKa3aTeseM, KOpEHb HATYPaabHON CTEIEHH, CTEIIEHD C
panMoOHAIBHBIM MOKa3aTelieM, CTETNeHb C JCHCTBUTEIbHBIM TOKA3aTeseM,
jJorapupM dYHCIIa, CHHYC, KOCHHYC M TaHTEHC MPOU3BOJBHOTO YHCIIA,
OCTaTOK IO MOJYJIIO, PAIMOHAJIBHOE YKCJIO, HPPAIMOHAIBHOE YHCIIO,
MHOXXCECTBAa HATypaJbHBIX, MNCJIbIX, PAlUOHAJIBbHBIX, HeﬁCTBHTeHBHLIX
YHUCEJ, YMEHHUE UCIIOIh30BaTh MPU3HAKH JCIUMOCTH, HAUMEHBIIINA OOITHI
JCTUTEh W HaWMEHbIIEEe OoOlee KpaTHOe, ajlroputM EBkimuaa mpu
pEeIICHUM 3aa4; 3HAKOMCTBO C PA3JIMYHBIMU MMO3UIIUOHHBIMU CHCTCMaMH
CUHUCJICHHUS; YMCHHUE BBITIOJIHATH BHIYUCICHUE 3HAYCHUH U TIPeoOpa3oBaHus
BBIPOKEHUI CO CTENeHsAMHU W JjorapudmMamu, mpeoOpa3oBaHus IPOOHO-

palOHANbHBIX ~ BBIPDAKEHUH; YMEHHE  ONEpUpOBaTh  MOHSATHSIMHU:

OCICO0BATCIBHOCTD, apI/I(bMeTI/I‘-IeCKaH rnporpeccusd, TrcoMCTPpHUYICCKAAL




nporpeccusi, OECKOHEYHO YOBIBarollas TeOMETpUYecKass MpOrpeccus;
YMEHHE 3a/1aBaTh II0CIEIAOBAaTEILHOCTH, B TOM YHCIE C IIOMOLIBIO
PEKYPPEHTHBIX (POpMyYJI; YMEHUE ONEpUPOBATh MOHATUAMU: KOMILJIEKCHOE
YHUCII0, CONPSIKEHHBIE KOMIUIEKCHBIE 4MCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOIO ~ 4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredpauyeckas); yMeTb
MPOU3BOJUTH apU(PMETHUYECKHE NEHCTBHA C KOMIUIEKCHBIMHU YHUCIIAMH;
IPUBOIUTH IPUMEPHI MCIIOJIb30BaHUS KOMIUIEKCHBIX YMCEN; ONEpUpOBaTh
NOHATUAMM:  MaTpuia 2x2 wu  3X3, ompeaenuTeNb  MaTpHIbI,

FeOMeTpI/I'—IeCKI/Iﬁ CMBICJI OTTPCACIIUTEIIA

YMeHune onepupoBaTh MOHATHAMH: palMOHAIbHbBIE, HppalloHalbHbIE,
MOKa3aTeNbHbIE, CTENEHHBIC, JIOTapU(PMUYECKHE, TPUTOHOMETPUUECKUE
ypaBHEHHsS ¥ HEPaBEHCTBA, WX CHUCTEMBI, yMEHHE OINEPUPOBATH
MOHSTUSAMU: TOXAECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa VYpaBHEHUW ¢ HEPABEHCTB, PABHOCHIBHOCTH
YpaBHEHUH, HEPAaBEHCTB M CHUCTEM; YyMEHHE pelaTb YpaBHEHUS,
HEPaBEHCTBA M CHUCTEMbl C TOMOUIBIO PA3IUYHBIX NPUEMOB; peIlaTh
ypaBHEHHUs, HEPABEHCTBA W CHCTEMBl C IapaMeTpOM; MPUMEHSATH
ypaBHEHUS, HEPABEHCTBA, UX CHCTEMBI IS PEUICHHS MaTeMaTHYECKUX

3aJa4 U 33]1a4 U3 pa3INdHbIX 00JacTel HayKu U pealbHOM KU3HU

YMeHue omnepupoBarh TOHATHSIMH: (DYyHKIHS, YETHOCTH (YHKIIHH,
NEPUOJIUYHOCTh (PYHKIMM, OTPaHUYEHHOCTh (YHKIMHM, MOHOTOHHOCTb
GyHKIMHU, SKCTpeMyM (QYHKIUH, HauOOJblllee W HAUMEHBIIEE 3HAUCHHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (QYHKIMs, aCUMITOTHI Tpaduka
¢byHKUMU, TepBas U BTOpas NMPOU3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢bu3nyecKuil CMBICI TPOM3BOAHOM, MEpBOOOpa3zHas, OIpeeTEHHbII
MHTErpajl; yYMEHHE HaxXOAMTh ACHUMITOTHI Tpaduka (YHKUUH; yMEHHUE
BBIUUCIIATH  NPOU3BOJHBIE  CYMMBI, TpPOW3BEICHUS, YacTHOTO |
KOMIMO3UIUK (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelbHOW K Ipaduky
GyHKIMU; yMEHHE HAaXOMUTh MPOM3BOJHBIC 3JEMEHTAPHBIX (DYHKIIHIA;
YMEHHE MHCIIOJb30BaTh IPOM3BOJHYIO [UId HCCIENOBaHMUA (YHKIMH,
HaXOJUTh HauOOJNbIIME WM HAaWMEHbIINE 3HAYEHUS (YHKIMHA; CTPOUTH
rpadMKd MHOTOYICHOB C KCIIOJB30BAaHHEM amiapara MaTeMaTHYeCKOTO
aHajau3a; NPUMEHSTh MPOU3BOAHYIO JJIi HAXOXKICHUS HAWIY4LIero
pelieHuss B TPUKIAJHBIX, B TOM YHCJIE COLUAIBHO-)KOHOMHUYECKUX U

(bU3MYeCKUX 3aJladax; HAXOJUTh IUIOMAAU M 00bEMBI (PUTYp C MMOMOIIBIO




HHTCTpajia; HIPUBOAWUTL IPHUMCPbI MATCMATHUYCCKOTO MOACIHUPOBAHHA C

NOMOIIbI0 AU PepeHInaNbHBIX YPaBHEHU I

YMeHne onepupoBaTh NOHATHIMU: Tpapuk QyHKIMH, oOpaTHast QyHKIUS,
KOMIO3ULUS (DyHKUMH, JMHEeHHas (QYHKUWA, KBaJpaTuyHas (QYHKLUS,
panyoHanmbHas (QYHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETPUUECKUE
GbyHKIMM, OO0paTHbIE TPUTOHOMETpPHUYECKHE (PYHKIMM, IMOKazaTelabHas M
norapupmuueckass (QyHKIHMH; YMEHUE CTPOUTh TIpapuKH H3YYEHHBIX
GyHKUMH,  BBINOJHATH  NpeoOpa3oBaHUsl  rpaduKoB  (QYHKIHH,
UCMOJIb30BaTh Tpa(UKK Uil U3y4eHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHNH 3334 U3 JPYTHX Y4eOHBIX MPEJAMETOB M 3ajad M3 peabHOM
KHU3HM; BBIpaKaTb (OPMYJIaMU 3aBHCUMOCTH MEXIy BEJIMYHMHAMU;
MCMOJIb30BaTh CBOMCTBA M Tpaduku (GyHKIMHA Ui pelieHus ypaBHEHUH,
HEPaBeHCTB M 3a7ad C IapaMeTpaMy; HM300pakaTb Ha KOOPIMHATHOMN

IINTIOCKOCTHU MHOXKCCTBA peI_HeHI/Iﬁ ypaBHeHHﬁ, HEPABCHCTB U UX CUCTEM

YMeHue pemath TEKCTOBbIE 3aJaud pa3HbIX TUIOB (B TOM YHCIE Ha
MPOIICHTHI, JOJM M YacTH, Ha JBIKEHHE, pabOTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJlOTH, 3a/1a4d U3 O00JaCTH YIpPaBJIEHHs JIMYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJATH BBIPAKCHUS, ypPaBHEHHs, HEPAaBEHCTBA MU UX
CUCTEMBI II0 YCIIOBUIO 3aJayH, HUCCIIEN0BATh IIOJYyYEHHOE pELICHUE U
OLICHMBATh IPABJONOAOOHOCTh pPE3YyJbTATOB, YMEHHE MOJECINPOBATH
peanbHbBle CUTyallMM Ha $S3bIKE MAaTE€MAaTHKH; COCTaBIATH BBIPAKECHMUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a1a4U, UCCIEN0BATh
IOCTPOEHHbIE ~ MOJAENM C  MHCHOJNB30BAaHMEM  ammapara  ajureopsl,

MHTEPIPETUPOBATH MOTYYCHHBIN pe3yiabTatT

YMeHue onepupoBaTh MOHATHIMH: CpelHee apu(MeTHyecKoe, MeauaHa,
HanOoJpIIee U HaMMEHbINEE 3HAUYCHUS, pa3Max, AUCIEPCHUs, CTaHAaPTHOE
OTKJIOHEHHE YHCIOBOTO Habopa; yMEHHE HW3BJIEKaTb, MHTEPIPETUPOBATH
uH(pOpMAaIIMIO, MPEICTABICHHYIO B TaOJHMIaX, HA AWAarpaMMax, rpadukax,
OTPa)KaIOIyI0 CBOMCTBA PEAIbHBIX MPOIIECCOB U SBJICHHM; MPEICTABISTH
uHGOpMAIIMI0O C TOMOIIbI0 TabMUIl W JAMarpaMM; HCCJIeN0BaTh
CTaTUCTUYECKHE JaHHBbIE, B TOM YHCJIE C MPUMEHEHHEM TpaduyecKux
METOJIOB M 3JIEKTPOHHBIX CPEACTB; rpapuuecKu MUCCIeA0BATh COBMECTHBIE

HaOJI0IEHUS C MOMOIIBIO JIMarpaMM pacCeUBaHUs U JTMHEHHON perpeccun

YMeHHe onepupoBaTh IOHATHUAMM: CIYyYaWHBIA OIBIT W CIy4ailHOE
COOBITHE, BEPOSATHOCTh CIY4YalHOro COOBITHS; YMEHHE BBIYHUCIATH

BCPOATHOCTH C HCIIOJIB30BAHUCM rpaq)nqecmdx MCTOJOB; TPUMCHATH




(bOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOSITHOCTEH, (OPMYITy IOITHOM
BEpOSATHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (aKTHl U (OPMYIIHI;
OLICHWBATh BEPOSATHOCTU PEAITBHBIX COOBITHI; yMEHHE OIEepPHpPOBATH
NOHATUSAMM:  ClIydyaiiHas BEJWYMHA, pacIlpelelieHHe BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHWe, JHUCIEPCUs W CTaHAapTHOE OTKIOHEHHE
CIy4yallHOW  BEJIMYHMHBL, (DYHKIMM pacmpeieieHus] W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIILHOTO W HOPMAJIBHOTO paclpe/ielieHuil; yMeHne
UCIIONIb30BaTh CBOMCTBA M3YUEHHBIX paclpelesIeHUi Ul pPelIeHus 3a/ay;
3HAKOMCTBO C MOHSATHUSMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
WCCIIC/IOBAHMIA; yMEHHE TPHUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OONBLIMX 4YHMCEd B MNPHUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX; YMEHHE
OTIEpUPOBATh MOHATUSMH: COYETAaHUE, TEePECTaHOBKA, YWCIIO COYETAHHA,
YHUCIIO  TEPeCTaHOBOK;, OmHOM  HbpIOTOHA; yMeHHE  NPHUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS Ul PEIICHHs 33/1a4; OLICHUBAThH
BEPOSITHOCTH PEaIbHBIX COOBITHH; COCTAaBIATH BEPOSTHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH NOJTYUYCHHBIA pPe3ybTaT

YMenue onepupoBaTb MOHATUSAMHU: TOYKa, INpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YIJIa, IJIOCKUH yToJl, IBYTpaHHbIN
yroJl, TPEXTPAHHBIA yIoJl, CKpPEUIMBAIOUIMECS MPSMBIE, TapaJJIEIIbHOCTh U
NEPIEeHIUKYISIPHOCTh NPSIMBIX U IUIOCKOCTEH, Yrojl MEXIy HpsIMbIMHU,
Yroa MexAy TMpsSMOM U IUIOCKOCTBIO, YrOJ MEXJy IUIOCKOCTSAMH,
paccTossHue OT TOYKM JO IUIOCKOCTH, DPACCTOSIHME MEXAY MPSMBIMH,
pacCTOsIHUE MEXIy IIOCKOCTSIMHU; YMEHHE HCIIOJIb30BaTh IPHU PELICHUU
3ajja4 M3y4YeHHbIE (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHE OLICHUBATh
pa3Mepbl OOBEKTOB OKpY)KAIOIIEro MHpa; CTPOUTh MaTeMaTUYECKUE
MOJENIU C TOMOIIBI TeOMETPUYECKUX MOHATUA U BEJIWYUH, pelaTh

CBA3aHHBIC C HUMHU NPAKTUYCCKUEC 3aa9U
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YMeHne onepupoBaTh MOHATHUSAMH: IUIOMAAb (QHUTYPBI, 00BEM (GHUTYDHI,
MHOTOTPaHHMK, NPaBUIbHBIA MHOTOTPAHHHK, CEYCHHE MHOTOTPaHHMKA,
Ky0, napaienenuresn, NOpu3Ma, NHpamMuiaa, (Urypa U TMOBEPXHOCTb
BpallleHHs, LMIMHIpP, KOHycC, map, cdepa, miomans chepsl, MIOMAIb
MOBEPXHOCTH MHUPAMHUbI, IMPHU3MBI, KOHycCa, LWIHHApa, 00BEM KyoOa,
IPSIMOYTOJIBHOTO  Mapajulefienunea, MNUpaMHJIbl, MPU3MBI, IHJIMHAPA,
KOHyca, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEYEHHMs KOHyca M LMIUHAPA,
napajuleJIibHble OCH WJIM OCHOBAHMIO, CEYEHHE Iapa, IJIOCKOCTb,

Kacaromasics chepbl, MWIMHAPA, KOHYCA; YMEHHE CTPOUTh CEUCHHUE




MHOTOTpaHHHKA, M300pa’kaTh MHOTOTPAHHUKH, (DUTYPHI U TOBEPXHOCTH
BpAIlIEHUs, UX CEYEHUS, B TOM YHCJIE C IIOMOILIBIO IEKTPOHHBIX CPEACTB;
yMEHHE MPHUMEHSTHh CBOMCTBA IeOMETpUYECKUX (PUTYp, CaMOCTOSTEIBHO
(bopMyIHpoBaTh ONpeeNeHU U3ydyaeMbIX (GUTyp, BBIIBUraTh TUIIOTE3bI O
CBOMCTBAX M MpPHU3HAKAX TIEOMETpUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OTpoBepraTh HX; YMEHHE TMPOBOJAUTH Kiaccudukanuio ¢GUryp 1o
pa3iaMyYHBIM IPU3HAKAM, BBINOJIHATH HEOOXOAMMBIE JOTOJHUTEIbHbBIE

IMOCTPOCHUA
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YMeHHue omnepupoBaTh TOHATHSIMH: JIBIDKCHHE B  POCTPAHCTBE,
HapaJIJIeJIbHLIﬁ NEpeHOC, CUMMCTPHA Ha IMJIOCKOCTU M B IIPOCTPAHCTBEC,
MMOBOPOT, TMpeoOpa3oBaHuEe TOM00MSA, TMOAO0OHBIE (UTYPBI; YMEHHUE
pacmo3HaBaTh paBHbBIE U MOAOOHBIE (UTYPHI, B TOM YHUCIE€ B TPUPOJIE,
HCKYCCTBEC, apXUTCKTYPEC, UCIIOJIB30BATh I'COMCTPUUCCKHUEC OTHOLICHUA TIPHU
peIlICHHH 3aJa4; HAXOJUTh TEOMETPUYECKHE BEIWYHMHBI (IUIMHA, YTOI,
ioniaib, 00bEM) MpU PELICHUH 33134 U3 JPYTUX YYEOHBIX NPEAMETOB U
U3 peabHOM KW3HH, YMCHHE BBIUUCIATH TC€OMETPHUCCKUE BEIUYHHBI
(nmuHA, YTrOJN, TWIOMAnh, OOBEM, IUIOMAAh MMOBEPXHOCTH), HCIIONB3YS
HU3YYCHHBIC (bOpMy.HBI U MCETOABI, B TOM YHCJIC: IIIOMIAAb IMOBECPXHOCTH
MUpaMUIbl, MPU3MBI, KOHYCa, HWIMHIpA, MJoans cdepsl; o0bEM Kybda,
NPAMOYTOJBHOIO  Hapajuieienunesa, NUpaMuibl, NOPU3MBbL, LWIMHIPA,

KOHYCa, [I1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00BbEMOB MOI00HBIX QUTYP

12

YMeHue OIICPpHUPOBATH MOHATHUAMHU: HPAMOYT'OJIbHAA CUCTEMA KOOpPAWHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOMU3BCACHUC BCKTOpa Ha 4YHCIO, Ppas3jIoKCHHUE BCKTOpa IIO0 6a3Hcy,
CKaJIIpHOC TIPOU3BCACHUEC, BCKTOPHOC IMPOU3SBCACHUEC, YIOJI MCKAY
BCKTOpaMH; YMCHUC HCIIOJb30BaTh BGKTOpHBIﬁ n KOOp)IPIH&THBIfI METOJ

JJIg PpCIICHUA T'COMCTPUICCKUX 3a/1ad U 3aa4 JpYyTHUX y‘le6HBIX npeaAMCTOB

13

YMmenue BLIGI/IpaTB HO,Z[XOI(SIH_II/II\/'I MCTOJ AJid pCIICHUS 3ala4u; IOHUMaHUC
3HAYUMOCTH MATCMATUKW B HU3YYCHUU MPHUPOAHBIX H O6HICCTB€HHI)IX
nmponeccoB M HBHeHHﬁ; YMCHHE pacClioO3HaBaTh IIPOABJICHUC 3aKOHOB
MAaTE€MaTUKH B UCKYCCTBC, YMCHHUEC MPUBOJUTL MPUMECPLI MAaTCMATUYCCKUX

OTKPBITUH POCCUUCKON U1 MUPOBOM MAaTEMaTUYECKON HAyKH




IHEPEYEHD 2JIEMEHTOB COIAEP KXKAHUA, IIPOBEPAEMBIX HA EI'D
IO MATEMATUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

1 Yucna v BBIYUCICHUS
1.1 HarypanbsHsle u nensie ynucna. [Ipu3Haku AeIMMOCTH LEIBIX YHACEIT
12 Pammonansubie  uymcia. OOBIKHOBEHHBICE M JIECATHYHBIE JpOOHM, TPOILICHTHI,
. OeCKOHEUHbIE TIEPUOUUECKUE IPOOH
13 ApudmeTnueckuii KOpeHb HaTypaJlbHOW cTeneHu. JelcTBHs ¢ apuMEeTHUECKUMHU
' KOPHSIMU HaTypaJIbHOM CTENEHU
14 Crenenb c 1enbIM nokasareneM. CTeneHb ¢ paluoHalbHBIM Noka3arenem. CBoiicTBa
' CTETICHU
15 CuHyCc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
. apKTaHI'€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuunbie U HaTypajabHbIC JOTapru(MbI
JletictBuTenpHbIe 4YHcla. ApudmeTrdeckue omnepanuu ¢ JeHCTBUTEIHHBIMHU
1.7 gyrcnamu. [IpubnmkEHHbIC BEIYUCICHISI, TIPABIIIA OKPYTJICHUS, PUKUIKA U OIICHKA
pe3yibpTaTa BEIYMCICHUN
1.8 [IpeoGpaszoBanue BbIpaKeHUI
1.9 KommiekcHbie unucna
2 VYpaBHEHUs 1 HEpABEHCTBA
2.1 Lenblie u 1poOHO-paIIOHAIBHBIE YPaBHEHHUS
2.2 HppanuonanbHele ypaBHEHUS
23 TpuroHomeTpuyeckre ypaBHEHHUs
24 [Toxa3zaTenbHbIE U JTOTapUPMHUIECKIE YPAaBHEHHS
2.5 Lenble u 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppanmonansHble HEpaBeHCTBA
2.7 [TokazaTenbHBIC U JOTapUMUUECKIE HEPABCHCTBA
2.8 TpuroHomerpuyeckre HEpaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11

Marpuna cucteMsl JMHEHHBIX ypaBHEeHHH. OnpeaenuTenb MaTpUIbI




@yHKIMHU U TpadUKu

Oyukuus, cnocoObl 3amaHus (pynkuuu. ['padux dyskumu. B3aumHo oOpatHbIe

>l ¢ynkuun. YérHple u Heu€THble pyHKIMU. [leprnoauueckue pyHkunu
OOnacte ompeneneHuss M MHOXKECTBO 3HaueHUH Qynkuun. Hynmu QyHKum.
39 [IpomexxyTku  3HaKomocTostHCTBA.  IIpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumMymMbl U MUHUMYMBI (QyHKIUH. HamOonpliee ¥ HauMeHbIee 3HAYCHUE
(YHKIMN Ha TPOMEXYTKE
313 Crenennass ¢QyHKIMS C HaTypajbHbIM M IeJIbIM TOKa3arteneM. E€ cBoiicTBa u
‘ rpa¢uk. CoiicTBa 1 rpaduK KOPHS /-0l CTETICHH
3.4 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenbHas u orapudpmMudeckas (yHKINU, KX CBOHCTBA U TpaUKH
3.6 Touku paspeiBa. AcumntoTsl rpagukoB ¢yHkiuid. CpolicTBa  (yHKIMH,
' HENpPEepBIBHBIX HAa OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TOCIIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpudeckas nporpeccuu. @opmyra CI0XKHbBIX IPOLIEHTOB
4 Hauana MaTemMaTHueckoro aHanusa
4.1 [IpousBonnas ¢pynkuuu. [IponsBoaHbIe 31eMEHTAPHBIX (GYHKLINI
[IpumeHeHne NPOM3BOAHONM K HCCIENOBaHUIO (YHKUMH Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOoJNbIIero ¥ HaMMEHbBIEro 3HaYeHus (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHoxecTBa 1 JIOrHKa
5.1 MHoXecTBo, onepanuu HaJl MHOKecTBaMu. [lnarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 durypsl Ha MITOCKOCTH
7.2 [IpsiMble U TIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTOrpaHHUKH
7.4 Tena 1 mOBepXHOCTH BpaIlEHUs




7.5

KoopauHats! 1 BEKTOPBI







I'eomeTpus.

['eomeTpust sBisieTcss OMHUM W3 0a30BBIX KYpCOB Ha YPOBHE CpEIHETO
o0rmiero oOpa3oBaHMs, TaK KaKk 00€CIIeYMBACT BOZMOXKHOCTh M3YUCHUS AUCLUTLINH
€CTECTBEHHO-HAYYHON HAINpaBICHHOCTH W MPEAMETOB TyYMaHUTAPHOTO LHUKJIA.
[lockonpky  Jormdeckoe  MbIIUIEHHE,  (opMmupyemMoe  Npu  HU3YyUYEHUH
00y4aIOIUMUCS TOHATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUU MPHU PEIICHUU Te€OMETPUUECKUX
3aJa4, YyMEHHE BBIABUIAaTh W ONpOBEpraTb TUIOTE3bl HEMOCPEACTBEHHO
UCHOJIB3YIOTCS MPU PELIEHUH 33]a4 €CTECTBEHHO-HAYYHOTO LUKJIA, B YACTHOCTH
(bu3nyUecKux 3aaay.

[enb ocBoeHus mporpaMMbl yueOHOTo Kypca «['eomeTpus» Ha yriayOiaéHHOM
YpOBHE — pa3BUTHE WHJIUBUIYAJbHBIX CIOCOOHOCTEH OOydYaromuxcsi Mpu
U3y4YE€HUU T€OMETPUH, KaK COCTABIISIOIIEH ITpeIMeTHOM obsacTt «MaTtemaTuka u
nHpopmartrka»  yepe3  oOeCleueHHEe  BO3MOXHOCTH  NpHOOpeTeHHs U
UCIIOJIb30BaHUsl OoJjiee TIyOOKMX T€OMETPUYECKUX 3HAaHUW U JCHCTBUH,
cnenu@UIHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEITHOTO MpodheCcCHOHATBHOTO
o0pa3oBaHMsl, CBA3aHHOIO C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuoputeTHBIME 3aJadyaMu Kypca TEOMETPHUH Ha YIIIyOJEHHOM YpOBHE,
PaCIIMPSIONIMMH U yCUIUBAIOIIUME Kypc 0a30BOr0 YPOBHS, SIBISIOTCSL:

paciiMpeHue MpeACTaBICHUs] O TEOMETPUM KaK YaCTH MHPOBOU KYJIbTYPHI U
(opMUpOBaHKE OCO3HAHUS B3aMMOCBSA3H T'€OMETPUH C OKPYKAIOLIUM MHPOM,;

dbopMupoBaHrE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIINX MaTEeMaTHUYECKUX MOJENAX, IMO3BOJISIIOIIMX OMUCHIBATh U M3y4yaTh
pa3HbIe SABJICHUS OKPYXKAIOUIET0 MUpa, 3HaHWE MOHATUWHOTO amnmnapara o paseiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHATHSMH O
MPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TEOPEM,
dbopMyll U yMEHUE MX NPUMEHATb, YMEHHS JOKa3blBaTb TEOPEMbl U HAXOAMTH
HECTaHJApTHBIE CIIOCOOBI PEIICHUS 3a/1ay;

dbopMupoBaHrE YMEHUS pacro3HaBaTh Ha YePTEKax, MOJCTIX U B PealbHOM
MHUpPE MHOTOIPAaHHUKM M Tella BpalIeHHs, KOHCTPYHPOBATb T€OMETPUUYECKHE
MOJIENIH;

(opMUpOBaHNE TOHUMAHUS BO3MOYKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTEeMaTHYECKUX TEeOpHi, (popMupoBaHNE TOHUMAHUS POJH AKCHOMATHKU IIPH
IIPOBEJICHNUN PACCYKICHUN;

dbopMupoBaHHE YMEHHS BJIaJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pElIeHUsl, YMEHHUSI UX HPUMEHSTh, NPOBOJUTH JOKA3aTEJIbHbIE PACCYKICHHS B
XOJI€ pEIICHNUS CTePEOMETPUUECKUX 3a/1a4 U 3a7a4 C PAKTUYECKUM COJIEpPIKaHUEM,
dbopMupoBaHHE TPEICTaBICHUS O HEOOXOJMMOCTH  JOKa3aTeNbCTB  MpH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B TIPOBEICHUH
JeTYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPLICHCTBOBAHWE WHTEIUIEKTyaJbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEM 00yUarOIMIMXCsl, TO3HABATEILHON aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAaMOTHOCTH, PEJIEBAHTHOM T€OMETPUM:
YMEHHUSl pPaclo3HaBaTh MPOSIBIEHUS T'€OMETPUUYECKUX MOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalbHBIX XKMU3HEHHBIX CUTYAlUSX W MPU U3YUYECHUH JIPYTUX
y4eOHBIX MPEAMETOB, MPOSIBICHUA 3aBUCUMOCTEl H  3aKOHOMEpPHOCTEH,
MOJIETTUPOBAHUS PpEATbHBIX CHUTYallUid, HMCCIENOBAHUS MOCTPOSHHBIX MOJIEJeH,
MHTEPHPETALNN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZEpPKATEIbHBIMU JIMHUSAMH y4eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBusroTca: «lIpsiMble W IJIOCKOCTM B IPOCTPAHCTBER,
«MHuororpannukun», «Tema Bpamenus», «BexkTtoppl u  KoOpAMHATHI B
MIPOCTPAHCTBEY, «J|BUXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh ONEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU T€OMETPUM HA YIUIYOJIEHHOM ypOBHE OOyYEeHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeJIbHBIM JIMHUSIM Y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMUECKMX YMEHUH  pacmpenensiercsi He  TOJbKO 10
coJiep>KaTelIbHbIM JIMHUSIM, HO M 10 rogam o0ydenus. Coaep:kaHue o0pa3oBaHus,
COOTBETCTBYIOIIEEC TMPEIMETHBIM pe3yibTaTaM ocBoeHuss denepanbHoil pabodeit
NPOrpaMMbl, paclpeeaEHHbIM IO TojaM OO0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpaliaiucb  HEOJHOKpPAaTHO. OTO  MO3BOJIAET  OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMU MOHATUAMH U HaBbIKAMHU MOCIE0BATEIbHO U MOCTYNATEIbHO, C
COOJTI0/IEHNEM MPUHIIUIA PEEeMCTBEHHOCTH, & HOBbIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPEJCTABICHUN 00YyYarolUXCsl, pacluupsis U yriryouss
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHHUIO T€OMETPUH HA YTIYOIEHHOM YPOBHE MTO3BOJISIET:

co3garb ycnoBus s guddepeHuuanuu  00ydeHHs, TMOCTPOCHHUS
MHIUBUIYAbHBIX ~ 00pa3oBaTEeNbHBIX IMporpamMMm, OOeCleYuTh yriayOnéHHoe
M3Y4YEHUE T€OMETPUH KaK COCTaBISIOIIEH yueOHoro npeamera «MaTteMaTukay;

NOJTOTOBUTH OOYYAlOUIMXCA K MPOJODKCHHUIO M3YUYEHHS] MAaTeMaTUKHU C
yuéToM BbIOOpa Oyaymied npodeccuu, obecrieurBasi MPEEMCTBEHHOCTb MEXKIY
o01muM ¥ npodeccuoHaIbHbIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» Ha yriyOJn€HHOM YpOBHE
orBoauTtcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hegento), B 11 kmacce — 102
yaca (3 yaca B HEJIeII0).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B MIPOCTPAHCTBE

OcCHOBHBIE  TOHATHS  CTEpEOMETpUU. Touka, mpsMas, IUJIOCKOCTb,
npoctpancTBo. IloHsATHEe 00 aKCHMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOe pacnosiokeHue MpsMBIX B IPOCTPAHCTBE: IE€pECEKaroLInecs,
IapajulesIbHble W CKpelIMBaromuecss mnpsmble. [IpU3HakuM CKpemmBarOIMXCs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE: MapalIeIbHbIE
IIpPsIMBIE B IIPOCTPAHCTBE, MAPAIICIIBHOCTD TPEX MPAMBIX, [1apaUICIbBHOCTD IIPSIMON
u 1iockocth. [lapamiensHoe W UEHTpaJbHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OcCHOBHBIE CBOWCTBA MapajJIEIbHOTO NPOEKTHUpoBaHUs. W300paxeHue
buryp B nmapajuiebHOM MPOEKIUH. YTIbI C COHANPABICHHBIMU CTOPOHAMHU, YTOJ
MEXIy IPSAMBIMUA B IpOCTpaHCTBE. [lapanienbHOCTh INIOCKOCTEN: MapajuiesibHbIC
IIJIOCKOCTH, CBOWCTBA MapajijIeIbHbIX IIJIOCKOCTEH. IIpocreimue
IPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTU: TETpadlp, NapauleJenume],
MMOCTPOEHUE CCUCHU.

IleprieHIUKYJISAPHOCTD HPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIAPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE NAPAJJIEIABHBIE W IEPIECHIUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYISAPHOCTH MPAMOM M INIOCKOCTH, TeopeMa O IpsAMOU
IIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronansHoe IIPOCKTUPOBAHHUE.
IleprieHIUKYIISp U HAKJIOHHBIC: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE
OT TOpsMOM 10  IUIOCKOCTH,  NOPOEKIUs  QUrypsl Ha  IUIOCKOCTb.
IleprieHIUKYJISIPHOCTh  IUIOCKOCTEM: NPHU3HAK  INEPHNEHIMKYJSIPHOCTH  JIBYX
wiockocter. TeopeMa o TpEX MEepIEHIUKYIIIpax.

Yribl B IPOCTPAHCTBE: YIroJl MEXAY IPSIMON U IUIOCKOCTBIO, ABYTI'PAaHHBIN
yIoJI, JIMHEWHBIM yIoJl ABYTPAHHOTO yria. TpEXIrpaHHBIM U MHOIOTPAHHBIE YIVIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOIO yrua. TeopemMbl KOCMHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHoOrorpasHHuKH

Buasl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yronpHas
npusMa, npsiMasi 1 HakJIOHHas MPU3MBbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpsAMOYTOJABHBIA — IAapajuleJIENUIE] U €ro  CBOWCTBA.
Kparuaiimme myTM Ha TIOBEpXHOCTHM MHOTOrpaHHuKa. Teopema OJiiepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronpHas mnupamumia,
npaBwibHas W yceu€HHass nupamuabl. CBoilctBa pébep M OOKOBBIX TIpaHei
[IpaBUJIBHON NUpamMuzbl. [IpaBuiabHbIE MHOIOTPAHHMKHU: IPAaBUJIbHAs IPU3Ma U



IIpaBWJIbHAS IHpPAaMHUIA, INPAaBUIIbHAA TPEYroJibHAs IHpaMHUAA W IPABUIIBHBIN
TeTpa’ip, kyO. IlpencraBieHue o mpaBUIIBHBIX MHOTOTPAHHHUKAX: OKTa’dp,
JNOJIEKA’P U UKOCABP.

BblunciieHre 31€MEHTOB MHOTOTPAHHUKOB: pEOpa, JMAaroHaid, YIJIBL.
[Inomans OOKOBOl MOBEPXHOCTHM M TOJHOW IMOBEPXHOCTU MPAMOU MPU3MBI,
IUIOIIa/lb OCHOBaHUN, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSAMON MPHUMBI.
[Inomans OOKOBOM MMOBEPXHOCTH U TOBEPXHOCTU NPABWIBHOW NUPAMUIBbI,
TeopemMa O IUIOLIAAN YCEYEHHOW MUPaAMHU/IBI.

CuMmMmeTpruss B IPOCTPAHCTBE. OJIEMEHTHl CHMMETPUU  INPABHIIBHBIX
MHOTOTrpaHHUKOB. CHUMMeETpus B NPaBWIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelienunea, CUMMETPHS MPABWIBHBIX IPU3M, CHMMETPUS NPABUIBHON
MIAPAMHUJIBI.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHbIE, COHANpPAaBJIEHHBIE U IPOTUBOIOIOKHO
HaIIpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMMU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucsio. CBOMCTBA CII0KEHHSI BEKTOPOB. CBOICTBA YMHOXKEHHUSI BEKTOpa Ha YUCIIO.
ITonsaTe xoMIUIaHapHbIE BEKTOpHI. [IpU3HAK KOMIUIAaHApPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O Pa3IOKEHUM BEKTOpAa MO TPEM
HEKOMIUIaHAapHBIM  BeKTopaMm. [IpsAmoyrosbHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel Bektopa. CBsizb MEXAY KOOPAMHATAMH BEKTOpa M
KOOpAMHATAMH TOYEK. YTOJN MeEXIy Bekropamu. CkalspHOE MpPOU3BEIAECHUE
BEKTOPOB.

11 KJTACC

TeJia BpaleHnus

[ToHsiTHSA: IMWIMHIPUYECKAsT TOBEPXHOCTh, KOHWYECKAs TOBEPXHOCTD,
chepuueckass TMOBEPXHOCTh, oOOpasyromue moBepxHocTe. Tema BpamieHwus:
UIMHIP, KOHYC, YCEYEHHBIH KOHyc, cdepa, map. BzammHOE pacmonoxeHue
cheppl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakenue ten
BpaIlieHusl Ha TUIocKocTh. Pa3éprka nunmuHApa u koHyca. CumMmerpusi cepsl u
mapa.

O6BEM. OcHoBHBIE CcBOicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeAactBus u3 He€. OObEM mnpsMoil u
HAKJIOHHOW TPU3MBI, MIJIWHPA, TUpaMuIbl U KoHyca. O0BEM Imapa U mapoBOTO
CErMeHTa.

KomOuHanmmu Tenm BpaimieHUs W MHOTOTpaHHHMKOB. [lpm3ma, BhnucaHHas B
WIMHIpP, OMHCaHHAs oOKojo IumHApa. llepecedenne cdepsl W mapa c
miockocThio. Kacanme mrapa u cdepsl miockocThio. [lOHATHE MHOTOTpAaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOTPAHHHUK WJIH TEJIO
BpallleHHUS.

[Tnomanr MOBEPXHOCTH IUIMHApPA, KOHYCA, IUIOMaab chephl U e€ yacTeu.
[Tonobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAJEH MOBEPXHOCTEHN
nmofaoOHeIx Quryp. IlpeoOpa3zoBanue momoOusi, romMmoTeTus. PemieHune 3amad Ha
TUIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceuyeHUt MHOTOTPAHHMKOB 1 TEJI BPAIICHUS: CCUCHUS IUITUHIPA
(mapaJyienbHO MW TMEPIEHANKYISIPHO OCH), CEUEeHHS KOHyca (mapaijieiabHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS 1Iapa, METOIbI IIOCTPOCHHUS
CEUYCHMI: METOJ CJIe/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEepeHoca
CEKYyILIEH IIJIOCKOCTH.

BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE

Bektoper B mpocTtpanctBe. Ormepanuu  Haa BEeKTopaMu. BekTopHoe
yMHOXK€HHE BEKTOpoB. CBoMCTBa BEKTOpPHOro yMHOXeHUs. [IpsMoyronbHas
cucreMa KoopauHaT B mpoctpancTtBe. KoopauHatel Bektopa. Paznoxxenue BekTopa
mo Oasucy. KoopamHAaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH TeOMETPUICCKUX
3ajay.

JABUKEeHHSI B IPOCTPAHCTBE

JBmxenuss npoctpancTBa. OtoOpakeHus. JIBMKEHUS M PaBEHCTBO (GUTYP.
OO6mue cBoiicTBa JBIWKEHWH. Buasl JBIKEHUN: NapaUleIbHBIA TEPEHOC,
IEHTPAJIbHAsI CUMMETPHS, 3€pKajbHas CHUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BociMTaHMe:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKM 00YYaIOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUUYHBIX CTPYKTYp, SBJICHUH,
MpoLeyp TPaXJAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMOJICMICTBOBATh C COI[MAJbHBIMU HWHCTUTYyTAMH B COOTBETCTBHUM C UX
(YHKIUSMU 1 HA3HAYCHUEM;

2) naTpMOTHYECKOEe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'PakTaHCKONW HIACHTUYHOCTH, YBOKCHUS K
MPOIUIOMY M HACTOAIIEMY POCCHUUCKOW MaTEMAaTHUKH, IIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MATEMATUYECKOU IIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHMA B JPYTUX HAyKaxX, TEXHOJOTHX, cdepax
SKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoiaa, ChOPMUPOBAHHOCTD
HPAaBCTBEHHOI'O0 CO3HAHUSA, 3TUYECKOTO IMOBEACHHUS, CBSI3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTMKCHUM HAyKd W JEATEIbHOCTBIO YUYE€HOTO, OCO3HAHHE
JUYHOTO BKJIa/ia B TIOCTPOCHHUE YCTOMUHUBOTO OYIyIIETo;

4) 3cTeTHYECKOE BOCIUTAHHE:

ACTETUYECKOE OTHOILICHUE K MHUPY, BKIIOYAs OSCTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUM, PACCYKIEHUN, BOCTIPUUMYNBOCTh
K MaTEMaTUYECKUM acCIleKTaM pa3jWyHbIX BUJOB UCKYCCTBa;

5) pusuveckoe BoCIUTAHHE:

chOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTEMaTUYeCKHe 3HAHUS B
MHTEpecax 3/I0pOBOro U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THUTaHHUE, COATTAHCHPOBAHHBIM DPEXHUM 3aHATUNA H
OTJIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHKE
MIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTENBHON IEITENBHOCTBIO;

6) TpynoBOe BocniuTaHMe:

TOTOBHOCTh K TPYAYy, OCO3HAHHUE IIEHHOCTH TPYAOJIIO0Us, HHTEpeC K
pasnuuHbiM  cepam  TPOdECCUOHATIBHOM  JIeSITEIbHOCTH,  CBA3aHHBIM €
MaTeMaTUKOW U €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oymymieli mpodeccur W pealn30BBIBATH COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTUYeCKoMy  OOpa3oBaHHI0O U



caM000pa30BaHUI0 HAa TMPOTSHKEHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYAaCTHIO B PELICHUH MPAKTUYECKUX 33]a4 MaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  JKOJIOTMYECKON KYJIbTYypbl, TOHUMAHUE BIUSHUS
COLUAIBHO-3KOHOMHYECKUX IPOLIECCOB HA COCTOSIHUE IMPUPOJHOM U COLMATBHOU
Cpelibl, 0OCO3HaHHE TJI00ATILHOTO XapaKkTepa dKOJIOTHYECKUX MPOOJIeM, OpUECHTALIUS
Ha TPUMEHEHHE MaTEeMaTHMYECKUX 3HAHWU JJid pelieHus 3ajad B 00JacTH
OKPYXarUIEd Cpeapl, IUIAHUPOBAHHE IIOCTYNIKOB M OLEHKM HMX BO3MOXHBIX
MOCJICACTBUU ISl OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, TOHHUMaHUE
MaTeMaTUYeCKOM HayKh Kak cQepbl YeIOBEUECKOW NeATebHOCTH, JTaloB €&
pa3BUTHUA M 3HAYUMOCTH JJISI PA3BUTHS LMBWIM3ALMHU, OBJIAJACHUE SA3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTYypOM KakK CpeICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh MPOCKTHYK) M MCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornueckue aeiicTBU:

BBISIBIISATH U XapPaKTEPU30BaTh CYILIECCTBECHHBIE IPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
ompeeNIeHUs] TIOHITUH, YCTaHABIUBATh CYIECTBEHHBIN MPU3HAK KiIaccu(ukaiuy,
OCHOBaHUS [ 000OIIEHUS M CPABHEHHUSI, KpUTEPUU ITPOBOJAUMOTO aHAIN3a;

BOCIIPUHUMATh,  (opmMynupoBaTh U  NIPEOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHbIE;

BBISIBJIAITH MATEMATUUECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOMIOJCHUSX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW U IPOTUBOPEUN;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIFOUCHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIBHO IOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUM
(IpsiMbIE U OT MPOTUBHOIO), BEICTPAUBATH aPTyMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBO/IBI;

BBIOMpATh CMoco0 peleHus y4eOHOM 3aaauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHHWs, BHIOWpaTh Hauboliee TOAXOMSIIMUNA € y4ETOM
CaMOCTOSITEJIbHO BBIJEJICHHBIX KPUTEPUEB).

basoBble uccienoBare/bcKue 1eiicTBUA:



MCITIOJIB30BaTh BOIPOCHI KAaK MCCIIEIOBATENbCKAA HHCTPYMEHT I103HAHMS,
dbopMyIUpOBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  Mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOEe, (OPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULINI0, MHEHHE;

IIPOBOJUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
110 YCTAHOBJIEHHWIO OCOOEHHOCTE MaTeMaTuuecKkoro o0beKTa, sIBJIEHUs, MpoIlecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENTbHO (HOPMYIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NPOBEAEHHOIO  HAONIONCHHUS, HUCCIIENOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTAaTOB, BBIBOJIOB U O00OIIEHU;

MIPOTHO3UPOBAaTh BO3MOXKHOE pAa3BUTHE IIpOllecca, a TaKXKe BbIJIBUIATh
MPEANOJIO0KEHNS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISBJISITh JACPUIUTH MH(DOpPMAIUK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOIIPOC U IS pELICHUS 3a]1a4H;

BBIOMPATh MH(DOPMALMIO U3 UCTOYHUKOB PAa3IUYHbIX THUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3IWYHBIX BHUJIOB H
dbop™m npeacTaBICHUS;

CTPYKTYpPUPOBAaTh HH(POPMALINIO, MPEJCTABIATh €€ B pa3IMYHbIX (popmax,
WJUTIOCTPUPOBATh TpaUuecKy;

OLICHUBATH HaJIEXKHOCTh uH(bOopMaluu 1o CaMOCTOSITEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMmyHuKaTHBHBbIE YHHBeEpPCaJbHbIe YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPHHHMMATh U (DOPMYJIMPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMU U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy PEUICHUS 3a/Jayw,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B XOJIC OOCYKJIEHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIacMOM TEMBI,
mpoOJIeMBbI, pemaeMol 3adaud, BBICKA3bIBATh WJCH, HAIlCJICHHBIE Ha TIOUCK
pEIICHHS, COIMOCTABIATh CBOM CYXICHHUS C CYXICHUSMU JPYTHUX YYACTHHKOB
nuaiora, oOHapy>XKMBaTh Pa3jIudve U CXOJCTBO IMO3HUIIMNA, B KOPPEKTHOU dopme
(GhOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPE/ICTABIIATh PE3yJIbTAThl PEIICHHS 33]1auH, SKCIIEPUMEHTA, UCCICAOBAHMS,
MPOCKTa, CaAMOCTOSATEILHO BBHIOMPAaTh (OpMAT BBICTYIUICHHS C YYETOM 3a1ad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIAH, AJITOPUTM PEIIECHUS 3aJ1ayH, BRIOUPATh CIIOCOO pEIeHUs C
y4E€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbIH UHTEJJIEKT:

BIIAJ€Th  HABBIKAMH  TIO3HABATEIBHOW  peQUIeKCMW KAk  OCO3HAHHUS
COBEpIIAEMBIX JACHCTBUIM U MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIA/IETh
crnoco0aMu CcamMONpPOBEPKU, CAMOKOHTPOJSI Mpollecca U pPe3ysibTara pelieHUs
MaTeMaTHUYEeCKOM 3aJ1auu;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEUICHUU 3a7auH,
BHOCUTBH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa €U U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTIKEHUS WM HEIOCTYDKCHHS PE3yJIbTaTOB JIEATeIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEIBHOCTD:

MOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaJbHOU
paboThl mTpu pemeHun Y4YeOHBIX 3ajJad, NPUHUMATh IeJlb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboThl, paclpenensTh
BUJIbI pabOT, JOrOBapuBAThCS, OOCYX JaTh TMPOIECC M pe3yJbTar padoOTHI,
00001aTE MHEHUSI HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TPYHMNOBBIX Gopmax paboThl (0OCyX aeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPAUHUPOBATh CBOW JCHCTBUSI C JPYTMMH 4YJI€HAMU KOMaHJbl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPHUIM, CHOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/JICUCTBUS.

NPEAMETHBIE PE3YJIBTATDI

K koniy 10 kiaacca oOyJaromuiicss Hay4uTCs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU TMOHSATUSIMU CTEPEOMETPUU TPHU
pelIeHnH 3aa4 U MPOBEICHUN MAaTEMATHUYECKUX PACCyKICHUM;

e TPUMEHSTh AKCMOMBI CTEPEOMETPUU U CIIEJICTBUS U3 HUX IPHU PEUICHUU
TCOMETPUYECKHUX 3a]1a4;

e KJIacCHU(UIUPOBATH B3aWUMHOE PACIIOIOKEHUE TPSIMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTENW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSAMH, CBSI3AaHHBIMH C yIJlamMud B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPSIMON U
IJI0CKOCTBIO;

e CBOOOJHO OMEPUPOBATH MOHSATUSMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IIpHU3Ma,
nupamua, NpsSMOYTOJIbHBIN Mapaiesaenunen, Kyo);

e Kjaccu(UUUpPOBATH  MHOTOTPAHHUKH,  BbIOMpas  OCHOBaHUS  JJs
KJ1IaccuuKaIuu;

e CBOOOJHO ONEpPUPOBaTH MOHATHUAMH, CBS3aHHBIMU C  CEYCHHEM
MHOTOTPAHHHUKOB IJIOCKOCTBIO;

*  BBINOJHATH napajujienbHoe, LEHTPaAIbHOE u OpPTOTOHAIBHOE
MPOEKTUPOBAHUE (PUTYP HA MIOCKOCTh, BBINOJIHATH M300paxkeHus: Guryp
Ha IUIOCKOCTH;

e CTPOUTH CEYEHHS] MHOTOTPAaHHUKOB PAa3JIMYHBIMU METOJAMHU, BBIIIOIHATH
(BBIHOCHBIE) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOIIAJM  IOBEPXHOCTEH  MHOIOTPaHHUKOB  (IIpU3Ma,
nupamMuzia), TeOMETPUUYECKUX Tell C TpUMEHEHUuEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CUMMETPHUSL B IMPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHUH, LEHTP, OCb M IUIOCKOCTh CHUMMETPUU
burypor;

e CBOOOJHO OINEPUPOBATH MOHITHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

* BBINOJHATH JCHCTBUS HAJl BEKTOPaMU;

e pemare 3aJa4d Ha JIOKA3aTEJbCTBO MAaTEMAaTHUYECKHX OTHOLICHUN U
HaxO0XJICHUE TCOMETPUYECKUX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
IpU PEIICHUH MAaTeMAaTUYECKHUX 3a]]a4 MOBBIIIEHHOTO U BBICOKOI'O YPOBHS
CIIOHOCTH;

e INPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CpPEACTBA M  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e W3BJIEKAaTh, MPEOOpPa30BBIBATH U HWHTEPHPETUPOBATH HH(MOpPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IpeACTABICHHYIO Ha
4yepTekax U pUCyHKax;

e TIPUMEHATh TOJYYEHHbIE 3HAHHUS HAa IMPAKTHUKE: CpPaBHUBAaTb U
aHANIM3UPOBATh PEANbHBIE CUTYAllMH, MPUMEHATh M3yYECHHbIE MOHSATHUS B
mpolecce IOMCKAa pelieHusl MaTeMaTU4ecKu  C(hOopMyJIHpOBaHHOM
npo0JieMbl, MOJEINPOBATh pEANbHbIE CUTyallUd Ha SA3BIKE TI'€OMETPHH,
HCCIIEI0OBATh MMOCTPOEHHBIE MOJENIN C UCIIOIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN U TEOpeM, ammapara ajareOpbl, pelarb MPAKTUYECKUE 3aauH,
CBSI3aHHBIEC C HAXOKJEHUEM F€OMETPUUYECKUX BEIUYHH;

e MMEThb MpPEACTaBICHUS OO0 OCHOBHBIX ATalax pPa3BUTHS T€OMETPUU KaK
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kiaacca oOy4Jaromuiicss HAy4uTCs:



CBOOOJTHO OTEPUPOBATH TMOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPUYECKOM,
KOHUYECKOW U cepruyeckor TMOBEPXHOCTSAMU, OOBSICHITH CIOCOOBI
MOy YEeHHUS;

OIepUPOBATh MOHATUAMHM, CBA3aHHBIMH C TEJIAMH BPAIICHUS: LIHJIAHIPOM,
KOHYCOM, c(pepoii u mapom;

pacno3HaBaTh Teia BpalieHus (IWIMHIAP, KOHyC, cdepa u 1miap) u
OOBSACHATH CIIOCOOBI OJIYYEHHUS TeJl BPAlCHUS;

KJIaCCU(PHUIIMPOBATh B3aUMHOE PacIoNOkeHUe c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
O0OBEMBI U IUIONIA/IM MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAICHUA,
r€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOPMYI;

CBOOOJHO OINEPUPOBATH MOHATHUSIMH, CBS3AHHBIMA C KOMOWHALUSAMH Tell
BpaIlleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAHHHWK, BIIMUCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCaHHAS B MHOTOTPAHHUK WIIU TEJO
BpaICHUS;

BBIYKCIIATh COOTHOIIEHUS MEXY IJIOIAIIMHU MIOBEPXHOCTEW U 00BEMaMHU
IMOJIOOHBIX TET;

n300pakath u3y4yaembie (GUTYPBI, BBIMNOJIHATH (BBIHOCHBIE) TUIOCKUE
YepTEXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYpP: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BPAILCHUS;

W3BJICKaTh, WHTEPHPETUPOBATH W MpeoOpa3oBbIBATh HHPOPMAILIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, IMpEeACTABICHHYIO Ha
yepTexax U pucyHKax;

CBOOOJTHO OIEPUPOBATH IMMOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH OINEpallii HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT;
pemiaTb reOMETPUYECKHE 3a/1a4l Ha BBIUMCIICHUE YTJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHHE PAaCCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
LIE€JIOM, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PELICHNH;
CBOOOJTHO OMEPUPOBATH TOHATHUSIMHU, CBSI3aHHBIMU C JIBDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN;

BBITIOTHATh HM300paKEHUSI MHOTOIPAHHUKOB M TEN BpalllEHUs TMpU
MapaJyIeIbHOM  [IEPEHOCE, UEHTPAIBHOM CHMMETPHUM, 3€PKAJIbHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHHUsI MHOTOTPAHHUKOB M TeJl BPAILLECHUA: CEUCHMs LMWIMHAPA
(mapajuienbHO U NEPHEHIUKYIISPHO OCH), CEUCHUSI KOHYca (MapaijieabHbIe
OCHOBAHMIO U MPOXOSLIUE YepE3 BEPILINHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl TOCTPOCHUSI CEUEHUW: METOJl CIIeJIOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKA3bIBaTh TEOMETPUUECKUE YTBEPKICHUS,

MPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHUs CTePEOMETPUYECKUX
3a/1a4, OPEANOJIaralllnX HECKOJIBKO IIaroB pELUICHUS, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pelmars 3ajJadyd Ha JIOKa3aTeJIbCTBO MATEMAaTHUYECKMX OTHOLICHUH U
HaxX0XJICHUE TEOMETPUUECKUX BEJINYUH;

MPUMEHATH MPOTrPAaMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1a4;

MPUMEHATh  [OJYYEHHbICE  3HAHUSA HA  [PAKTUKE:  CPAaBHUBATS,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTyalluH, IPUMEHATh U3YUEHHBIE
MOHSATHUSA, TEOPEMBbI, CBOWCTBA B TMpOILECCE€ TMOHWCKA  PEUICHUS
MareMaTudecku  cHOpPMYJUPOBAHHOM  MPOOJEMBI,  MOJIETUPOBATH
peallbHbIE CHUTYallMd Ha SI3bIKE T'€OMETPUHU, HUCCIEA0BATH MOCTPOCHHBIE
MOJEIN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX TIOHATUH U TEOPEM,
ammapara anreOpbl, peniaTh MPAaKTUYECKHE 3ajlaud, CBSI3aHHBIE C
HAXO0XJICHUEM F'€OMETPUUECKUX BEIIUYNH;

UMETh TPECTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPHH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMblI Bcero Konrponbnpie | - lpaxtireckie o0pa3oBaTebHbIE
padoThI padoThI pecypest
1 Bsenenue B ctepeoMeTpuio 23 1
) B3aumHoe pacnonoxeHue NpsiMplx B 6 I
IIPOCTPAHCTBE
3 [TapaaenbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepneHnmfynﬂpHOCTL NPSIMBIX U 25
IUIOCKOCTEN B MPOCTPAHCTBE
VYTIIIBI M pacCcTOSHUSA 16 1
MHororpaHHuKu 7 1
BexkTops! B IpocTpaHCTBE 12
2 HOBTOPGHI/IC, 00o011eHne U cucTeMaTH3alus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

Kosnn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHMe pa3/iejioB U TeM (ungposBbie)
Ne m/m NMPOrpamMMbl Bcero Konrpoab bt TpakTuteckue o0pa3oBaTe/ibHbIE
e padoThbl padoThI pecypesI
1 AHanuTHYEeCKask FEOMETPHUS 15 1
) [ToBTOpeHwue, 0606meHI:Ie u 15 1
cUCTEeMaTU3alus 3HAHUU
3 OO6BEM MHOrOrpaHHUKa 17 1
4 Tena BpaieHus 24 1
5 [Tnomaay moBEpXHOCTH U OO0BEMBI 9 |
KPYTJIbIX TEJ
6 JIBUKeHUA 5 1
. [ToBTOpEHME, 0606meHI/vIe u 17 )
cucTeMaTu3alus 3HaHUM
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIJIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHnTposbHbI
e padoThl

IIpakTH4eckue
padoThI

JlaTa
U3yYeHUs

JIEKTPOHHBIE
nmuppoBbIe
o0pa3oBaTe/ibHbIE

pecypcsl

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PHUCYHKE IIJIOCKOCTH, MapalleIbHbIX
IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

04.09.2025

[TonsiTUs cTepeoMeTpuun: TOUKa, Ipsimasi,
MJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBuIia U300paKCHHS HA PUCYHKE
IJIOCKOCTH, MapaJICIIbHBIX MPAMBIX
(OTpe3KOB), cepeMHbI OTpe3Ka

04.09.2025

[TonsiTua: nepecekarouiyecs MIOCKOCTH,
NEPECEKaIOIINeECs IpsiMasi U INIOCKOCTb;
MIOJIyIPOCTPAHCTBO

05.09.2025

[TonsaTHS: epecekarolecs MI0CKOCTH,
IepeceKaroIuecs npsmas v III0CKOCTb;
HOJYIIPOCTPAHCTBO

11.09.2025

MHoOTOTrpaHHHUKH, U300paKeHNE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINX 00BEKTOB

11.09.2025

MHororpaHHUKH, U300paxeHe
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 0OHEKTOB

12.09.2025

AKCHOMBI CTEPEOMETPUH U TIEPBHIE




CICACTBHA U3 HUX

18.09.2025

AKCHOMBI CTEPEOMETPUH U IIEPBBIE
CJIEJICTBHSI U3 HUX

18.09.2025

AKCHOMBI CTEPEOMETPUH U TIEPBbIE
caeacTBus u3 HUX. CriocoOkI 3a1aHus
MPSAMBIX U IJIOCKOCTEW B IMTPOCTPAHCTBE.
O0603Ha4YeHHS TIPSIMBIX U TUIOCKOCTEN

19.09.2025

10

N300pakeHne ceueHuit mupaMuabl, Kyoa u
MPU3MBI, KOTOPbIE MIPOXOISAT Yepe3 X
pEbpa. M3o0pakeHue niepecedeHus
IIOJIyYEHHBIX IIJIOCKOCTEH.
PackpamiBanre OCTPOCHHBIX CEYCHUN
pa3HBIMU LIBETAMH

25.09.2025

11

N300pakeHne ceueHuit nmupaMuabl, Kyoa u
MPU3MBI, KOTOPBIE MIPOXOISAT Yepe3 X
pEbpa. N3o0pakeHue nepecedeHus
IIOJIYYEHHBIX IIJIOCKOCTEH.
PackpamrBanue NoCTpOCHHBIX CEYECHUM
pa3HBIMU [IBETAMH

25.09.2025

12

N300pakeHne ceueHuit mupaMuabl, Kyoa u
MPU3MBI, KOTOPBIE MIPOXOIST Yepe3 X
pEbpa. N3o0pakeHue nepecedeHus
MOJTYYCHHBIX TUTIOCKOCTEH.
PackpammBanue nNoCTpOCHHBIX CEYEHUM
Pa3sHbIMU LIBETAMU

26.09.2025

13

N300pakeHre ceueHuit MupaMuibl, Kyoa u
NPU3MBbI, KOTOPBIE IPOXOIST Yepe3 UX
pEbpa. N3o0paskeHue nepeceyeHus
IIOJIYYEHHBIX IIJIOCKOCTEH.

02.10.2025




PaCKpaH_II/IBaHI/Ie MMOCTPOCHHBIX CEUYCHUM
Pa3HBIMHU LIBETAMHU

14

MeTton crnefoB Uil TIOCTPOCHUS CEUCHHI

02.10.2025

15

Mertoa ciesoB Jis MOCTPOSHUS CEUSHUH.

CBoiicTBa nepeceyeHui MpsiMbIX U
IUIOCKOCTEHN

03.10.2025

16

Mertoa cnesoB AJisi MOCTPOSHUS CEUSHUH.

CBoiicTBa nepece4eHu MPSIMbIX U
IJIOCKOCTEN

09.10.2025

17

[TocTpoenue ceuenuit B nupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMHCh I1aroB
IIOCTPOEHUS

09.10.2025

18

[TocTpoenue ceuenuit B mupamuie, Kyoe
o TpéM ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMHCh I1aroB
MIOCTPOEHHUS

10.10.2025

19

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM ToukaM Ha pédpax. Co3nanue
BBIHOCHBIX qepTenceﬁ U 3aIliMCh 11aroB
MOCTPOCHHS

16.10.2025

20

[TocTpoenue ceuenuit B nupamuie, Kyoe
no TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX 4EPTEKEU U 3aIUCh 11aroB
IIOCTPOEHUS

16.10.2025

21

[ToBTOpenue manumeTpun: Teopema o
MPOTNOPLHOHATBHBIX oTpe3kax. [Tomobue

17.10.2025




TPCYIr'OJIbHUKOB

22

[ToBTOpenue manumerpun: Teopema
Menenas. PacueTsl B cCUCHMAX Ha
BBIHOCHBIX YepTexax. MicTopust pa3BuTHs
IJIAHUMETPHUH U CTEPEOMETPUH

23.10.2025

23

KonTponbnas pabota "Akcromsl
crepeomerpun. Ceuenuns"

23.10.2025

24

B3auMHOe pacnosnoxeHue npsMbIX B
npoctpancTBe. CKpenBaronecs
npsimble. [Ipru3Haku ckpenmBaonmxcs
npsimbIx. [lapannenbHble npsiMele B
IIPOCTPAHCTBE

24.10.2025

25

Teopema o cyliecTBOBaHUU U
€IMHCTBEHHOCTH IIPSIMON IapauIeIbHON
JAHHOW MPSAMOM, POXOISIIEH Yepe3
TOYKY IIPOCTPAHCTBA U HE JIeKAILEH Ha
JAHHOU npsAMou. Jlemma o nepecedyeHun
napajijiCJIbHBIX NPAMBIX IJIOCKOCTBIO

06.11.2025

26

[TapannensHOCTh Tpex NpsMbIX. Teopema

0 TpEX MapajuIeNbHBIX NpAMBIX. Teopema o

CKpCHINBAIOIIUXCA MTPSAMBIX

06.11.2025

27

[TapannenbHoe NPOEKTUPOBAHHE.
OcHOBHBbIE CBOWMCTBA IAPAJIEIBHOTO
npoekTupoBanus. M300paxeHne pa3HbIx
¢buryp B mapajieibHON MPOSKIIUN

07.11.2025

28

IlenTpanbHas npoekus. YTOI ¢
COHAIPABIICHHBIMU CTOPOHAMU. YTOJII
MEXIy NMPSMbIMU

13.11.2025




29

3anaq1/1 Ha JOKa3aTCIbCTBO U
HUCCICI0OBAaHUEC, CBA3aHHBIC C
PacCIoJIOKCHUEM IIPSAMBIX B IIPOCTPAHCTBE

13.11.2025

30

[TonsTHs: MapanIeabHOCTh NPAMOUN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3nak
MapajuIeTbHOCTU MPSIMON U TIIOCKOCTH.
CBoiicTBa napauieIbHOCTH MPSIMOM 1
TJIOCKOCTH

14.11.2025

31

['eomeTpuyeckue 3a7aun Ha BBIYUCIICHUE
U J10Ka3aTeJIbCTBO, CBA3AHHBIE C
MapajuIeIbHOCTHIO MPSAMBIX U MIIOCKOCTEN
B IIPOCTPAHCTBE

20.11.2025

32

[TocTpoeHue ceuenus:, MPOXOIAILIETO YEPE3
JAHHYIO TIPSIMYIO HAa YEPTEKE U
MapajIebHOTO IPYyTron npsamoi. Pacuér
OTHOILICHU I

20.11.2025

33

[TapanmnensHas IpOEKIUs, IPUMEHEHUE
ISl IOCTPOEHUS CeUeHH KyOa U
napawienenunena. CBoncTaa
napajjicjicnmic/ia u nmpu3Mbl

21.11.2025

34

HapaHJ'ICHLHBIC IIJIOCKOCTH. HpI/I3HaKI/I
napajiiCJIbHOCTH ABYX ILIOCKOCTEH

27.11.2025

35

Teopema o napamuieaIbHOCTH U
€IMHCTBEHHOCTH TIOCKOCTH, IPOXOAsIIeH
4yepe3 TOUKY, He IPUHAIEKALTYIO0 TaHHOU
IUIOCKOCTH U CIEJCTBUA U3 HeE

27.11.2025

36

CBoiicTBa MapaJlIeIbHbBIX TIIOCKOCTEN: O
MapauIeTbHOCTH MPSIMBIX ITePECeUeHUs

28.11.2025




MIPU MIePECEUEHUH IBYX MapaieIbHbBIX
MJIOCKOCTEN TpeThei

37

CpoiicTBa napaienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajjieNbHbIX NPSIMBbIX,
3aKIIFOYEHHBIX MEXAY I1apaJlIeIbHBIMUA
IUIOCKOCTSIMH; O TMIEPECEUEHNUH TIPSMON C
ABYMA TapaJlJICJIbHBIMUA IIJIOCKOCTAMU

04.12.2025

38

[ToBTopenue: Teopema [Tudaropa na
IUIOCKOCTH

04.12.2025

39

IloBTOpEHME: TPUTOHOMETPUS
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

05.12.2025

40

CoiicTBa Ky0a 1 MPsIMOYTOJIBLHOTO
napaJienenuneaa

11.12.2025

41

Brruucnenue aiauH OTPE3KOB B KY6C u
MMpsAMOYT'OJIBHOM ITapaJJICIICIIUIICAC

11.12.2025

42

[lepneHqUKyISIPHOCTD MPAMOKN U
miockocTH. [Ipu3Hak
MEPIEHANKYISIPHOCTH MIPSMOMN U
IUIOCKOCTH

12.12.2025

43

[lepneHUKyYISAPHOCTD MPAMOU U
mockocty. [Ipru3nak
NEPIECHIUKYIJIIPHOCTU IPSIMON U
IUIOCKOCTH

18.12.2025

44

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPAMOM, MPOXOASIICH
Yyepe3 TOUKY MPOCTPAHCTBA U
MEePIECHINKYISIPHOMN K TUIOCKOCTH

18.12.2025

45

[InockocTH U epIEHAUKYIISPHBIE UM




MMpsAMBIC B MHOT'OI'PaHHUKAX

19.12.2025

46

[InockocTH U epreHMKYISpHBIE UM
IIPSIMBIE B MHOTOI'PaHHUKAX

25.12.2025

47

[lepnieHaUKyIISIp ¥ HAKIIOHHAS.

[TocTpoeHne nepneHauKyIspa U3 TOUYKH

Ha [IPSAMYIO0

25.12.2025

48

[leprieHAUKYJIAp U HAKJIOHHAS.

ITocTpoeHune nepneHauKyIspa U3 TOUYKH

Ha MPSMYIO

26.12.2025

49

Teopema o0 TpEX MEepHEHIUKYIAPAX
(npsimast 1 oOpaTHast)

09.01.2026

50

Teopema o0 TpEX NMEepHEHIUKYIAPAX
(mpsimast u oOpaTHas)

15.01.2026

51

Yron Mexay CKpenMBarOIUMHUCS
PSIMBIMU

15.01.2026

52

[Touck nepneH uKyIspHBIX IPSIMBIX C
IIOMOILBIO IIEPIECHIUKYIIIPHBIX
IJTIOCKOCTEMN

16.01.2026

53

OpToroHajibHOE MPOEKTUPOBAHUE

22.01.2026

54

[Toctpoenue ceueHnit kyda, MPU3MBIL,
MIPaBUJIILHON MUPAMMJIBI C IOMOIIBIO
OPTOTOHAIBLHON MTPOESKIIMK

22.01.2026

55

IToctpoenue ceuenuit kyoa, MpU3MBL,
IIPaBUJIILHOM MUPAMUJIBI C TIOMOILIBIO
OpPTOTOHAIBHOU MPOEKIIUN

23.01.2026

56

CuMMeTpust B IPOCTPAHCTBE
OTHOCHTEJBHO MIocKocTH. [Imockoctn

29.01.2026




CI/IMMCTpI/Iﬁ B MHOI'OT'paHHUKAX

57

[Ipu3Hak nepneHauKyJIIPHOCTH IPSIMON U
IJIOCKOCTH KaK CJIEACTBUE CUMMETPUHU

29.01.2026

58

IIpaBunbHBIE MHOTOTPaHHUKH. Pacyér
PAacCTOSTHUM OT TOYKH JO INIOCKOCTH

30.01.2026

59

IIpaBunbHBIE MHOTOTpaHHUKH. Pacyér
pPacCTOSIHUM OT TOYKH 1O INIOCKOCTH

05.02.2026

60

Crioco0bl OMYCTUTH MEPHIEHAUKYJIISPDI:
CUMMETpHUS, CABUT TOUYKHU I10
napajuieTbHON MPsIMON

05.02.2026

61

CrBur 1o HenapasuieJIbHON MPSMOH,
WU3MEHEHUE PACCTOSTHUN

06.02.2026

62

KonTponbnas pabota "B3aumnoe
pacmoa0XeHue NPAMbIX U INTIOCKOCTEN B
npocTpaHcTBe"

12.02.2026

63

[ToBTOpEHME: yroa Mexay npsiIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHUS B
IIPOM3BOJIBLHOM TPEYTOJIbHHUKE, TEOpPEMA
KOCHHYCOB

12.02.2026

64

IToBTOpEHME: Yroa MEXKAY
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

13.02.2026

65

I'eomeTpuyeckrue METOAbI BHIYUCIICHUS
yrIJjla MEeXAy NPSMBIMUA B MHOI'OTPaHHUKAX

19.02.2026

66

JiByrpanHsbIil yroa. CBOMCTBO JIMHEHHBIX
YIJIOB IBYT'PAaHHOTO yrIila

19.02.2026

67

[lepnienauKyIsIpHBIE TIIIOCKOCTH.
CBoiicTBa B3aUMHO MEPIEHANKYIISIPHBIX

20.02.2026




IUIOCKOCTEHN

68

[Ipu3Hak nepneHIuKyJIIpHOCTH
IJIOCKOCTEW; TeOpeMa O MpsSMON
nepeceyeHust IByX MIOCKOCTEeH
MEPIEHANKYIJISIPHBIX TPEThEU IIIOCKOCTH

26.02.2026

69

[IpsMoyronbHBIN napasenenunesn; Kyo;
MU3MEPEHHUs], CBOMCTBA MPSAMOYTOJIBHOTO
napajuiesenunes1a

26.02.2026

70

TeopeMa 0 JUuaroHajiu nmpaMoyroJibHOro
napajjaeacnuincaa u CICaACTBUC U3 Heé

27.02.2026

71

CTepeOMeTpI/IquKI/Ie 1 IPUKJIAAHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PAaCIIOJIOKCHUEM NIPSAMBIX U IJNIOCKOCTH

05.03.2026

72

HOBTOpeHI/IeZ CKpCIIUBAKOIIUECS IPSAMEIC,
mapaJuiCJIbHbIC IIJIIOCKOCTHU B CTAHAAPTHBIX
MHOT'OI'paHHHUKax

05.03.2026

73

[Tapa mapasienbHbIX IVIOCKOCTEH Ha
CKPENTUBAIOIINUXCS MPSMBIX, PACCTOSTHUE
MEX/1y CKPEIUBAIOIIUMUCS MPSIMBIMU B
MIPOCTBIX CUTYyAIUSIX

06.03.2026

74

PaccrostHue oT TOUKH J0 IINIOCKOCTH,
paccTosiHUE OT MPSIMOU JI0 THIOCKOCTH

12.03.2026

75

Beruncnenne paccTosSHUN MEXIY
CKpELIMBAIOIIUMHUCS IPAMBIMHU C
ITOMOILBIO NEPIEHIUKYJIIPHON TUIOCKOCTH

12.03.2026

76

TpéxrpaHHslid yroj, HEpaBeHCTBA AJIs
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB JUJIsI

13.03.2026




TPEXTPaHHOTO yTJia

DneMeHThI ChepUIeCKON TeOMETPHH:

77 reoe3ndecKue JMHUHU Ha 3eMIle 19.03.2026
73 Konrponsnas padora "Yrisl u

paccrostHus" 19.03.2026
79 CucremaTtusanus 3Hanuil "MHoOrorpaHHuK

U €T0 JIEMEHTHI" 20.03.2026
20 [Tupamuna. Buasl nupamua. [lpaBunsnas

nupaMua 26.03.2026
81 ITpusma. IIpsimast 1 HaKJIOHHAs IPU3MBI.

[IpaBunpHas npuzma 26.03.2026
20 [IpssiMo#t mapasenenumnen,

MPSIMOYTOJIBHBIN Mapaienenumnes, Kyo 27.03.2026
23 Brinyxiible MHOrorpanHuku. Teopema

DOlinepa 09.04.2026

Beinmykisie MHOrorpanauku. Teopema

4 i .

8 322:5;55::;;131{516 U TIOJTyTIpaBUIIbHbBIE 09.04.2026
85 Konrpomnbnas padora "Muororpanauku” 10.04.2026
26 IToHsiTHE BEKTOpa Ha IUIOCKOCTH U B

MIPOCTPAHCTBE 16.04.2026
87 CymMa BEKTOpOB 16.04.2026
88 Pa3Hoctk BEKTOpOB 17.04.2026
89 [IpaBuio nmapamnenenunena




23.04.2026

90 YMHOKEHHE BEKTOpa Ha YUCIIO 73.04.2006
Pasnosxenue BekTopa mo 6azucy Tpéx
91 BEKTOPOB, HE JIeKAITUX B OAHOMN 24.04.2006
IJIOCKOCTH
92 CkansipHoe pou3BecHUE 30.04.2026
93 Brruncnenue yria Mexay BEKTOpaMu B
IIPOCTPAHCTBE 30.04.2026
94 IIpocreiimue 3agaun ¢ BEKTOpaMu 07.05.2026
95 [Ipocreiiue 3a7a4u ¢ BEKTOpamMu 07.05.2026
96 [Ipocretinue 3a7a4u ¢ BEKTOpamMu 08.05.2026
97 IIpocreiimue 3agaun ¢ BEKTOpaMu 14.05.2026
98 O060011eHre U cucTeMaTU3alus 3HaHU| 14.05.2026
99 O06001IeHE U cucTeMaTU3aluA 3HaHUI 15.05.2026
100 HToroBast KOHTpOJIbHAs paboTa 21.05.2026
101 Wrorosas koHTpoJbHAs paboTa 21.05.2026
102 O060011eHNe U CUCTeMaTU3alIMsI 3HAHUN




22.05.2026

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




11 KIIACC

Kosnn4yectBo 1yacos DJIEKTPOHHBIE
Ne Hara uudposbie
Tema ypoka KoHTpoJbHBI IIpakTHyeckue
n/n Bcero U3YyYeHHS o0pa3oBaTe/ibHbIE
e padoThI padoThI
pecypchl
1 IToBTOpeHue TeMsl "KoopauHaTel BEKTOpa 1
Ha TUIOCKOCTH U B MMPOCTpPaHCTBE" 04.09.2025
) IToBTOpenue temsl "CkansipHoe 1
MIPOU3BEJICHUE BEKTOPOB" 05.09.2025
[ToBTOpeHue Tembl "Brruucienue yria
3 1
MEXJly BEKTOpaMHU B IPOCTpaHCcTBE" 05.09.2025
[ToBTOpeHue TeMbl "YpaBHEHHE TPSIMOH,
4 . 1
MPOXOIAIIEH Yepe3 ABE TOUKH" 11.09.2025
YpaBHEHUE ITIOCKOCTH, HOPMAJIb,
5 1
YpPaBHEHUE IJIOCKOCTH B OTPE3KAX 12.09.2025
YpaBHEHUE ITIOCKOCTH, HOPMAJIb,
6 1
YpaBHEHHUE IUIOCKOCTH B OTPE3Kax 12.09.2025
7 B 1
€KTOPHOE MPOU3BEACHUE 18.09.2025
2 JInneliHble HEpAaBEHCTBA, JIMHEUHOE 1
MIPOrPaMMHUPOBAHHE 19.09.2025
9 JInneliHble HEpAaBEHCTBA, JIMHEUHOE 1
IIPOrpaMMUPOBAHNE 19.09.2025
10 AHaJINTHYECKUE METOIbI pacyéra yria 1
MEXly NPSIMBIMH B MHOTOI'PaHHUKAX 25.09.2025

11

AHanuTnyeckne MCTOBI paC‘léTa yriia




MCXKAY INIOCKOCTAMHU B MHOI'OTpaHHUKAX

26.09.2025

@opMyia pacCTOSIHUS OT TOYKH J10

12 IJIOCKOCTH B KOOPJAMHATAX 26.09.2025
13 HaxoxieHne pacCTOSIHUM OT TOYKH 10
TJIOCKOCTH B Ky0Oe 02.10.2025
14 HaxoieHne pacCTOSIHMM OT TOYKH 10
IUIOCKOCTH B NPAaBUJIbHON IUPAMUJIE 03.10.2025
15 KonTtponbHas pabota "AHamuTudeckas
reometpus” 03.10.2025
16 CeueHusi MHOTOIPaHHUKOB: CTaHIapTHbBIE
MHOTOI'PAHHHUKHN 09.10.2025
17 CeyeHusi MHOTOTPaHHUKOB: METO/I CJIEJIOB 10.10.2025
CeueHusi MHOTOIPaHHUKOB: CTaH/IapTHbBIE
18 HHOCKOCTI/I: nepeceyeH sl MPSMbIX U 10.10.2025
IJIOCKOCTEH
19 [TapannenbHble MPsIMbIE U TUIOCKOCTH:
[apajulesIbHbIE CEYCHUS 16.10.2025
20 [TapannenbHble MPsIMbIE U TUIOCKOCTH:
pacy€T OTHOLIEHUI 17.10.2025
[TapannensHbie MPSMBIC U TNIOCKOCTH:
21 YIJIBI MEXKTY CKPEIIMBAIOIIUMUCS 17.10.2025
PSIMBIMU
[lepnieHquKyNIIpHBIE IPSIMBIE U
2 IUIOCKOCTH: CTaHJapTHBIE napmv
NEePHEHANKYIISIPHBIX MIOCKOCTEN U 23.10.2025

MpAMbIX, CAMMCTPHUHU MHOT'OI'PAHHHUKOB




23

[lepnienquKyIIpHBIC IPSIMBIE U
IUIOCKOCTH: TEOpEMa O TpeX
MEePIeHIUKYIIpax

24.10.2025

24

[leprnienauKyNgpHBIE IPSIMBIE U
TJIOCKOCTH: BBIUUCIICHUS JUTHH B
MHOTOTpaHHHUKaX

24.10.2025

25

[ToBTOpEHue: mIomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI IS
IO e, COOOpaKEHUS MTO00US

06.11.2025

26

IToBTOpEHueE: mIOmAH
MHOT'OYTOJIHUKOB, ()OPMYJIBI IS
TIoIa e, COOOpaXKeHUs Moa00us

07.11.2025

27

IloBTOpEHue: mIomanu
MHOT'OYTOJIbHUKOB, (hOPMYJIbI IS
TIomIaiel, cooOpakeHus moI00us

07.11.2025

28

[Tnomany ceyeHnit MHOTOTPAHHUKOB:
IUTIONIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKeHHsI OO0

13.11.2025

29

[Tnomany ceyeHnii MHOTOTPAaHHHUKOB:
TUTONIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
94acTu, COOOpaKeHHsI MOA00HS

14.11.2025

30

Kontponbnas padota "IloBTopenue:
MHOTOT'PAHHHUKH, CEYCHHS
MHOTOTPaHHUKOB"

14.11.2025

31

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuleNenunes1a

20.11.2025

32

3amaun 00 yABOCHUH Ky0a, 0 KBapaType
Ky0a; O TPUCEKIIUHU yTia

21.11.2025




33

CrepeoMeTprUYecKHe 3aauu, CBSI3aHHBIC C
00BEMOM TIPSMOYTOJIBHOTO
napajiesienunesa

21.11.2025

34

[IpuknaaHbie 3a1a4u, CBSI3aHHBIE C
BBIYHUCIICHHEM 00BEMA TPSIMOYTOJILHOTO
napa’suiesienureia

27.11.2025

35

OO6BEM IpSIMO TIPU3MBI

28.11.2025

36

CrepeomeTpuyecKkue 3a7auu, CBSI3aHHBIC C
BBIUHCIICHHEM 00bEMOB MPSIMOI MPU3MBI

28.11.2025

37

HpI/IKJ'IaIlHBIG 3aJ4a4u, CBA3aHHBIC C
00BEMOM TIPSIMOM MPU3MBI

04.12.2025

38

Brruucnenne 00bEMOB TeI € TOMOIIIBIO
onpenenéHHoro uHrerpaia. O0bEM
HAKJIOHHOM MPHU3MBI

05.12.2025

39

Beruucnenrie 00EMOB Tel C MOMOIIBIO
ornpenenéHHoro uHTerpana. OosEm
MIUPAMHU/IBI

05.12.2025

40

®opmyna 06bEMa MUPaMUIBL.
OTHomeHre 00beMOB IUPaMUJL C OOLUM
yIJIOM

11.12.2025

41

dopmyrna 00bEMa MUPAMHUIBL.
OtHoeHre 00beMOB IMpaMUJL C OOLIUM
yTII0M

12.12.2025

42

CrepeomeTpruiecKue 3aJaqu, CBI3aHHBIE C
00BbEMaMK HaKJIOHHON TPU3MBbI

12.12.2025

43

CrepeomeTpruiecKue 3aa4unl, CBI3aHHBIE C
00BEMaMH MUPaMUIbI

18.12.2025




[Tpuknagasie 3agaun 1Mo Teme "OOBbEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKIOHHOM 19.12.2025
MIPU3MBI
45 [Tpuknagasie 3agaun 1o Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM TTUPAMUIBI 19.12.2025
46 ITpumenenne 00bEMOB. Briunciienue
pacCTOAHMS 0 MIOCKOCTH 25.12.2025
47 KonTponbaas pabota "O0béM
MHOTOTrpaHHHKa" 26.12.2025
[unuHapuyeckas MOBEPXHOCTb,
4 .
8 o0pasyromye HUIHHIPHYECKON 26.12.2025
MOBEPXHOCTHU
Humuaap. [Ipsamoit KpyroBoi MWIHHAP.
49
[Tnomank MOBEPXHOCTH IMIIMHIPA 09.01.2026
50 Konuueckasi moBepXHOCTb, 00pazyroiiye
KOHUYECKOU MmoBepxHOCTH. Konyc 09.01.2026
CeueHue KOHyca MJIO0CKOCTBIO,
51 g
MapajuiebHOM MJIOCKOCTA OCHOBAHUS 15.01.2026
VYceuénnslit konyc. M300paxkenue
52 N
KOHYCOB U YCEUEHHBIX KOHYCOB 16.01.2026
[Tnomane 60KOBOM MOBEPXHOCTH U
53 .
IIOJIHOM MTOBEPXHOCTU KOHYCa 16.01.2026
[Tnomane 60KOBOM MOBEPXHOCTH U
54 .
MOJTHOM OBEPXHOCTH KOHYCA 22.01.2026
CrepeomeTpuueckue 3a1a4u Ha
55 JIOKa3aTeIbCTBO 1 BEIYHCIICHHE, 23.01.2026

MMOCTPOCHUEM CEUEHUH LUIIMH]IPa, KOHyCa




56

CTCpCOMeTpI/I‘IeCKI/Ie 3aJa4u Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
MOCTPOCHUCM CeUeHUI HUWINHApPA, KOHYCa

23.01.2026

57

[Tpuknagabie 3a1a91, CBSI3aHHBIE C
TATUHAPOM

29.01.2026

58

HpI/IKJIaI[HbIG 3aJa4u, CBA3aHHBIC C
HUINHAPOM

30.01.2026

59

Cdepa u map

30.01.2026

60

[Tepeceuenue cheps! u mapa ¢
1ockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bun u n3o6pakenue mapa

05.02.2026

61

[epecedenue cheps U mapa ¢
IockocThio. Kacanue mapa u cdepbl
IUIOCKOCTBIO. Buj 1 n3o0pakeHue mapa

06.02.2026

62

VYpasuenue chepsl. [Inomans chepst u eé
yacTen

06.02.2026

63

Cummerpus chepsl 1 mapa

12.02.2026

64

CrepeomeTpuueckue 3aa4u Ha
JIOKA3aTeIbCTBO U BBIYUCIICHNE,
CBsI3aHHBIE CO cpepoii U mapom,
MOCTPOCHHUEM MX CEUCHHI TUIOCKOCTHIO

13.02.2026

65

CrepeomeTpuueckue 3aa4u Ha
JIOKA3aTeIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE cO cpepoit U mapom,
MOCTPOCHUEM UX CEYCHHI MIIOCKOCTHIO

13.02.2026

66

HpI/IKHa,I(HBIC 3aJda4yu, CBA3aHHBIC CO




cdepoii 1 mapom 19.02.2026
[ToBTOpEHME: OKPYKHOCTH Ha TIIOCKOCTH,
7| s o
68 Paznuunbie KOMOMHAIIMY TEN BpAIlIEHUS U
MHOTOI'PAaHHUKOB 20.02.2026
69 3anauu o teme "Tena ¥ MOBEPXHOCTH
BpanieHus" 26.02.2026
70 3anauu o teme "Tena U MOBEPXHOCTH
BpauieHus" 27.02.2026
71 Kontponbnas padora "Tena u
MOBEPXHOCTHU BpalieHus" 27.02.2026
7 O6vem mumuHIpa. Teopema 00 00bEMeE
MPSMOTr0 HUIMHIpA 05.03.2026
Beruucienre 00bEMOB TEII ¢ ITOMOIIIBIO
73 onpenenéHHoro uHTerpana. O0nEM 06.03.2026
KOHyca
74 [Tnomaau GOKOBOM M IMOTHOM
MMOBEPXHOCTH KOHYyCa 06.03.2026
CrepeomeTpuueckue 3aauu, CBsI3aHHbIE C
75 BBIYHMCIICHHEM 00BEMOB ITMITHH]IPA, 12.03.2026
KOHyca
76 [Ipuknaansie 3agauun nov teMme "OOBEMBI U
IJTOIIAAN TTOBEPXHOCTEHN Ten" 13.03.2026
77 O0BEM 1m1apa U MapoBOTO CEKTOPA.
Teopema 06 o6bEMe mapa. [Tnomans 13.03.2026

cdepsl. CTepeoMeTprUIEeCKUe 3a/1a4H,
CBSI3aHHBIE C BBIYMCIICHUEM 00BEMOB




1rapa, apoBoro CErMeHTa U MIapoBOTO
CEeKTOpa

78

[Tpuknagasie 3agaun no Teme "OObEMBI
Ten", CBsI3aHHBIE ¢ 00BEMOM I1apa u
miomaasio cepbl. COOTHOIIEHUS MEKITY
IJIOMIA MU TTOBEPXHOCTEN U 00bEMaMK
MOJOOHBIX TEN

19.03.2026

79

[TomoOHbIE TeNa B MPOCTPAHCTBE.
N3menenune o6bEMa npu mogoouu.
CrepeoMeTpHUUecKue 3a7a9u, CBI3aHHBIC C
BBIYUCIICHHEM 00BEMOB TEJ U TUIOIIAACH
MMOBEPXHOCTEU

20.03.2026

80

KonTponbnas pabota "[Tnomanu
MMOBEPXHOCTH U O0BEMBI KPYTJIBIX TN

20.03.2026

81

JBmwxenus npoctpancTBa. OToOpaskeHusl.
JIBmxeHus U paBeHCTBO ¢uryp. Odume
CBOMCTBA JBUKECHUN

26.03.2026

82

Bupl 1BukeHnii: napauieIbHbINA
MEepPEHOC, LIEHTpaIbHasi CAMMETPHS,
3epKajbHAsi CHMMETPHSI, TOBOPOT BOKPYT
IPsIMO

27.03.2026

83

[IpeobpazoBanms nomoous. [Ipsmas u
cdepa Ditnepa

27.03.2026

84

FCOMeTpI/I‘{eCKI/IC 3a/la4y Ha IIPUMCHCHHC
JBUXCHUS

09.04.2026

85

Kontponbnas padota "BekTops! B
npocTpaHcTBe"

10.04.2026

86

Oo6o06maromee nmoBTopenue 11 moHaTuit u




METOJI0B Kypca reometrpun 10-11
KJIACCOB, CUCTeMAaTH3allHsl 3HAHUI:
"ITapaniensHOCTh MPSMBIX U IIOCKOCTEH
B IpocTpaHcTBe"

10.04.2026

87

Ob6o61matoiee nopropenue 11 nousaruit u
METOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTH3aIis 3HAHWM:
"BekTopsbl B mpocTpaHcTBe"

16.04.2026

88

Oo6o0maromee moBTopeHue 11 moHaTHii u
MeTo0B Kypca reometpun 1011
KJIACCOB, CUCTeMAaTH3allHsl 3HAHU:
"BexTopsl B mpocTpaHcTe"

17.04.2026

89

Oo6o06maromee nosTopenue 11 nmonaruit u
METOJI0B Kypca reometrpun 10-11
KJIACCOB, CHCTEMAaTHU3aIlNs 3HAHWIA:
"O6beM MHOTOrpaHHHUKA"

17.04.2026

90

Oo6o06maromee nmoBTopenue 11 moHaTuit u
MeTo0B Kypca reometpun 10—11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"O6bemM MHOTOTpaHHuKa"

23.04.2026

91

O6o06maromniee noropenue 11 nouaruit u
MeTo0B Kypca reometpun 10—11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:
"I1nouiaay MOBEPXHOCTU U OOBEMBI
KpYyTJbIX Ten"

24.04.2026

92

Ob6o6matomee nmopropenue 11 nouaruit u
MeTo0B Kypca reometpun 10—11
KJIACCOB, CUCTEMAaTH3aI[1s 3HAHUM:
"ITnomaamu MOBEPXHOCTH U O0HEMBI

24.04.2026




KpyIJibIX Ten"

93

Hrorosast koHTposIbHAS paboTa

30.04.2026

94

Hrorosas KOHTPOJIbHAsA pa60Ta

07.05.2026

95

[ToBTOpeHwue, 06001mEeHUE 1
CHCTEMaTHU3allns 3HAHUH

08.05.2026

96

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HaYKU U €€ PoJib B Pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

08.05.2026

97

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HaYKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH

14.05.2026

98

HcTopus pa3BUTHs CTEPEOMETPHUH KaK
HayKHU U €€ poJib B Pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

15.05.2026

99

HcTopust pa3BUTHs CTEPEOMETPUM KaK
HAyKH U €€ poJIb B pa3BUTUU
COBPEMECHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

15.05.2026

100

Hcropust pa3BUTHS CTEPEOMETPUN KAK
HayKH U €€ poJIb B pa3BUTHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

21.05.2026

101

Hcropust pa3BUTHS CTEPEOMETPUN KAK




HAyKH U €€ poJib B Pa3BUTHU

COBPEMEHHBIX UHKECHEPHBIX U 22.05.2026
KOMITBIOTEPHBIX TEXHOJIOTUI
Hcropust pa3BUTHS CTEPEOMETPUN KAK
HAYKH U €€ POJIb B PA3BUTHH
102 1
COBPEMEHHBIX UHKCHEPHBIX U 22.05.2026

KOMITBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOI'PAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJBHOU ITPOI'PAMMBbBI

10 KUIIACC
Kopn .
IIpoBepsiemble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NPoBePsSIEeMOro .
0o0pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero o01ero o0pa3oBaHus
pe3yJabTara
7 ['eomeTpust
7.1 OrniepupoBaTh MOHATHSIMH: TOUYKA, MPSMasi, IIIOCKOCTh
79 [IpuMeHATh aKCMOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX MPU PELICHUU
' F€OMETPUUYECKHX 3a/1a4
73 OnepupoBaTh MNOHATUSAMH: NApPAUICNBHOCT W NEPHEHANKYJISIPHOCTH
' MPSIMBIX U TJIOCKOCTEN
74 KnaccuduiupoBaTs B3aMHOE pACHOJIOKEHUE MPSIMBIX U IJIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSIMH: ABYTPAHHBIM YTroJl, TPaHW IBYTPAHHOTO YTJIa,
7.5 pebpo ABYTpaHHOTO yTja, JUHEWHBIH YroJl JBYTPAHHOTO yTja, TpajyCHas
Mepa JABYTpaHHOTO yria
76 OrniepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJbIA W HEBBITYKJIBIN
' MHOTOTPAaHHHK, JIEMEHTHl MHOTOTPAHHHKA, TPABUILHBIM MHOTOTpaHHUK
77 Pacnio3naBaTth OCHOBHBIE BHIbl MHOTOIPAHHUKOB (MHUpaMuja, IpU3MA,
' MPSIMOYTOJIBHBIN Mapaienenumnes, Ky0)
KnaccudumupoBaTh ~ MHOTOrpaHHUKH,  BBIOMpas  OCHOBaHUS  JUIS
7.8 KIacCU(PUKAIUU (BBIMYKIIbIC U HEBBIMYKIbIE MHOTOIPAaHHUKHU, TIPABUIILHBIC
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIE IPU3MBI, TTapalIeIeTUIe Ibl)
7.9 OnepupoBaTh NOHATHIMU: CEKyLIasl INIOCKOCTh, CEYEHUE MHOTOI'PaHHUKOB
710 OOBSCHATH MPUHIIMITBI TIOCTPOCHUSI CEYCHUI MHOTOTPAHHUKOB, UCTIONB3YS
' METOJI CIIE/IOB
CtpouTh ceueHUss MHOTOTPAaHHUKOB METOJOM CJIEIOB, BBITIOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEXH U3 PUCYHKOB IMPOCTHIX O0BEMHBIX (UTYP:
BUJ| CBEPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HAXOXKIEHUE TC€OMETPUUYECKUX BEIMYMH IO oOpas3iam
WIM alIropuT™MaMm, OPUMEHsSsT W3BECTHbIE AHAJIUTHYECKUE METOAbl IpHU
7.12 pelIeHUU  CTaHAApPTHBIX MaTEMaTHYECKUX 3aJlad Ha  BBIYUCIICHHE
paccTOSTHUN MeEXAYy ABYMS TOYKaMH, OT TOYKH JO MOPSIMOW, OT TOUKHUIO
TJIOCKOCTH, MEXKY CKPEIIUBAIOITUMUCS MPSIMBIMU
7.13 Pematp 3amaun Ha HAXOXKIEHUE TE€OMETPUUYECKUX BEIMYMH IO oOpasiam

Win aJroputMaM, IHIPHUMCHAA H3BCCTHBIC AHAJIMTHYCCKUC MCETOAbI IIpH
PCIICHUN CTAHAAPTHBIX MATCMATUUYCCKHUX 3ada4 Ha BBIYMCJICHUC YIJTIOB




MEXy CKPEIIUBAIOUIUMUCS MPSAMBIMH, MEXIY MNPSIMOH U TUIOCKOCTHIO,
MEXy TIIOCKOCTSAMH, ABYTPAHHBIX yTJIOB

Beruucasate 00bEMBI U IO TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma,

7.14 nupamMuga) ¢ mpuMeHeHueM (OpPMyJl, BBIUMCIATH COOTHOIICHHS MEXITY
IUIOIIAIIMU [TOBEPXHOCTEHN, 00bEMaMU MOT0OHBIX MHOTOTPAHHUKOB
715 OnepupoBaTh NOHATUSAMU: CHUMMETPHUsSI B IPOCTPAHCTBE, LIEHTP, OCh H
' IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUH (PUTYPbI
W3BnekaTh, mnpeoOpa3oBbIBaTb W HMHTEPIPETUPOBATH HHGPOPMALHIO O
7.16 INPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (uUrypax, NpeACTaBICHHYIO Ha
yepTexax U pUCyHKax
[IpumensaTs reomeTpuueckue (akThl IS PELICHUS CTEPEOMETPHUECKUX
7.17 3aja4, MpeanojararolliuX HECKOIbKO IIAaroB pELIeHHs, €CIH YCJIOBUS
NpUMEHEHHUs 3aJlaHbl B IBHOH (popme
718 [IpumensaTs mpocTeilline OporpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEILIEHUH CTEPEOMETPUYECKHX 3a1a4
719 [TpuBOaUTH HpUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B IMPUPOAE U
' KHU3HH, PACIIO3HABATH IPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[TpyMeHATh MOJyYeHHBbIE 3HAHMUS HA IPAKTHKE: aHAJIM3UPOBATh pealibHbIE
CUTyalluu U NMPUMEHITh U3YUCHHbIE TIOHATHUS B IPOLECCE MTOMCKA PELICHUS
MaTeMaTU4ecKu c(HOopMyIUPOBAHHONW MPOOIEMBbI, MOJAECTUPOBATH peallbHbIE
7.20 CUTyallUM Ha $3bIKE TEOMETPHUM, MCCIEAOBATh ITOCTPOEHHBIE MOJEIN C
UCIIOJIb30BAaHUEM I€OMETPUYECKUX MOHATUH M TEOpeM, ammapara ajareOpsl,
pemiatb  MpaKkTUYECKHWE  3aJauyd,  CBSI3aHHbIE C  HAXOXJACHHUEM
reOMEeTPUUECKUX BETUUUH
11 KJIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTeIbHON NPOrpaMMBbI CpeiHero o0mero o0pa3oBaHus
pe3yJbTarta
6 I'eometpus
OnepupoBaTh HOHATHSAMHU: IMIUHIpUYECKas MOBEPXHOCTh, 0Opasyrolue
6.1 LWIMHAPUYECKON TIOBEPXHOCTH, LWIMHADP, KOHUYECKAas IIOBEPXHOCTD,
o0pasyrolye KOHMYeCKON OBEPXHOCTH, KOHYC, cheprueckasi IOBEpXHOCTb
6.2 PacnioznaBath Tena BpameHus (WIMHAP, KOHYC, cdepa U map)
6.3 OOBSICHATDH CIIOCOOBI MOJTyYEHUS TEJ BpaIlleHUs
6.4 KnaccudummpoBats B3auMHOE pacoyiokeHne cepbl U IIOCKOCTH
OnepupoBaTh MOHATUSAMMU: IIAPOBON CETMEHT, OCHOBAHUE CEIMEHTA, BHICOTA
6.5 CErMEHTa, IIApOBOM CJIOM, OCHOBAHUE ILIAPOBOIO CIJIOS, BBICOTA LIAPOBOTO

CJ1051, IIAPOBOU CEKTOP




6.6

Bbruncnsate 00BbEMBI M IUIOMIAAM  TOBEPXHOCTEH TN  BpalleHus,
FeOMETPUUYECKUX TeJl C MPUMEHEHHEM (OopMyJT

6.7

OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHUK, BIHCAaHHBIH B cdepy W
OINMCAaHHBIN 0KOJIO cdepbl, chepa, BIUCAHHAS B MHOIOIPAHHMK MM TEJO
BpallleHus

6.8

BrruucasTe COOTHOIIEHUSI MEXKIY IUIOIMIAIIMHU TOBEPXHOCTEH U 00BEMaMu
OJIOOHBIX TEIT

6.9

N3o0pakaTh u3yuyaemble (QUTYpbl OT PYKH M C MPUMEHEHHEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB

6.10

BemonHATh (BBIHOCHBIE) IUIOCKME YEPTEeKH U3 PUCYHKOB MPOCTHIX
00BEMHBIX (uryp: BUA CBEepXy, COOKY, CHHM3Y; CTPOUTH CEUCHHS Tel
BpallleHus

6.11

W3BnekaTtbh, HHTEPNPETHPOBATH M MPeoOpa3oBbIBaTh HHPOPMALUIO O
INPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YyepTeKax U pUCYHKAxX

6.12

[TpumensaTy reoMmerpuueckue (GaxkTbl Ui PEIICHUS CTEPEOMETPUUYECKUX
3aa4y, MPEIOJIaraloluX HECKOJbKO IIAaroB pEIICHHs, €CIU YCIOBUSA
NPUMEHEHUs 3aJIaHbl B ABHOU dopMme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINIONHATE  JICWCTBUSL  CIIOKEHUSI BEKTOPOB, BBIUUTAHUS BEKTOPOB WU
YMHOXKEHHUSI BEKTOpa Ha 4YHCJIO, OOBSACHITH, KAaKUMH CBOWCTBAMH OHHU
o0JagarT

6.15

HpI/IMCHHTL IMpaBUJIO IapaJUICJICIIUIICAa IIPpHU CIIOKECHUU BEKTOPOB

6.16

OnepupoBaTh NOHATHUSAMHU: JEKAPTOBHI KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, Yo
MEXJy BEKTOpPaMH, CKAISIPHOE IMPOU3BEIECHUE BEKTOPOB, KOJUITMHEAPHBIE U
KOMILUTaHAPHBIE BEKTOPHI

6.17

Haxozme CyMMY BE€KTOPOB H IIPOM3BCIACHHUC BCKTOpPAa Ha 4YHCIO, YIOJ
MCXKAY BCKTOpaMH, CKaJIAPHOEC NPOU3IBCACHHE, paCKIaAbIBATh BCKTOP IIO
JABYM HCKOJUIMHCAPHBIM BECKTOPaM

6.18

33}13B3TI) IIJIOCKOCTh YPABHCHHUEM B )IeKapTOBOfl CUCTEME KOOpAUHAT

6.19

Pemats HpOCTef/'IHII/Ie rCOMCTPHUYCCKUC 3a/la4i Ha IMPUMCHCHHUEC BCKTOPHO-
KOOpAUMHATHOTO METO1a

6.20

Pemarn 3aJadyd Ha [A0Kas3aTCJIbCTBO MATCMATHUYCCKHUX OTHOILIEHUH U
HaXOKACHUEC TCOMCTPUYCCKUX BCIIMYUH 110 06pa3uaM Wi ajJropurmam,
IIPUMCHS A HN3BCCTHBIC METOAbI npu peHICHUN CTaHAAPTHBIX
MAaTCMaTHYCCKHUX 3aaa4

6.21

HpI/IMeH}ITL HpOCTef/'IIHHe nporpamMmHbIC  CpCACTBA U SJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTCMBI IIPpU PCIICHUN CTCPCOMETPUICCKHUX 3aaaqd

6.22

[IpuBOANTE NpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B NPHUPOAE U
JKU3HH, PACIIO3HABATh IPOSBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE




6.23

[TpuMeHATh MOJy4YeHHbIE 3HAHUS Ha NPAKTUKE: aHAJIM3UPOBATh peajbHbIE
CUTyallud ¥ NMPUMEHATh U3Y4YEHHBIE TIOHATHS B MpOILEcCe MOUCKA PEeICHUs
MaTeMaTHYeCKu c(OpPMYIMPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh pPeabHbIe
CUTyallud Ha A3bIKE T'€OMETPUH, MCCIEJOBAaTh MOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUN M TEOpeM, ammapara ajareOpsl,
pemiatb ~ MPaKTUYECKME  3aJaud,  CBS3aHHbIE C  HAXOXJAEHUEM
TFE€OMETPUUECKUX BEIUUUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon
7

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

I'eomerpus

7.1

OCHOBHBIE TTOHATHA CTCPCOMECTPHUU. Tqua, npsiMas, IIIOCKOCTh, IIPOCTPAHCTBO.
ITonstre 06 aKCHOMaTUYECKOM IMOCTPOCHUHN CTCPEOMETPUU: AKCHUOMBI CTCPECOMETPUN U
CIICACTBUA U3 HUX

7.2

B3aumHoe pacrnosioskeHue MpsiMbIX B POCTPAHCTBE: MEPECEKaroIINecs, MapaieibHbIe
U CKpemuBaroniyecs mnpsmbie. [lapauienbHOCT, TPSMBIX W IJIOCKOCTEH B
MPOCTPAHCTBE: MapajyieNibHbIE TpsIMble B TMPOCTPAHCTBE, MapalieIbHOCTh TPEX
NpSIMBIX, TMapajuIeIbHOCTh TMPSAMOM M IUIOCKOCTU. YTJIBIC COHAIPaBICHHBIMU
CTOPOHAaMH, YTOJI MEXIy MNpsSMBIMH B mpocTpaHcTBe. [lapannenbHOCTh MIOCKOCTEN:
napajulefibHble IUIOCKOCTH, CBOMCTBa MapalUiesibHbIX IulockocTei. [lpocteitmue
MPOCTPAHCTBEHHbIE (UTYpPHl Ha IUJIOCKOCTH: TETpadap, KyO, mapajuieNnenunen,
MOCTPOCHUE CEUCHUI

7.3

[lepneHIUKYISIPHOCTh MPSMOM U TUIOCKOCTH: TMEpPHEHAMKYJSpHbIE NpsSIMblE B
MIPOCTPAHCTBE, MPSMbIE MapajieldbHble U MEePHEeHAUKYISIPHbIE K TUIOCKOCTH, MPU3HAK
MEPIECHANKYISIPHOCTH MPSIMOM M TUIOCKOCTH, T€OpPEMa O MPAMOU MEPHEeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJ MEXY NPSAMOU U IUIOCKOCTBIO, IBYTPAHHBIN
yTOJI, IMHEHHBINA Yroa ABYyrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHBIE: PACCTOSHUE
OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHME OT MPSIMOI 10 IUIOCKOCTH, NPOEKIHs GUTyphl HA
II0CKOCTh. [lepneHInKyIsIpHOCTh MJIOCKOCTEH: MPU3HAK MEePHEeHIUKYISIPHOCTH JIBYX
mockocTel. Teopema o TpEX NMeprneHaUKyIpax

7.4

[loHsiTHE MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTHl MHOTOIPDAHHHKA, BBIYKJIbIE U
HEBBIITYKJIbIE MHOTOIPDAaHHHMKHM, pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
npu3Ma, TpaHU M OCHOBAHUS TPHU3MBI, MpsiMas M HAKJIOHHAs MPHU3MBI, OOKOBas M
MIOJIHASI IOBEPXHOCTh Npu3Mebl. [lapamienenumnesn, npsMOyroibHbIA Napajielenunes u
ero csoicrBa. IlupamMupa: n-yrosipHas nupaMuja, TPaHd U OCHOBAaHUE MHUPaMUJBbI,
OOKOBasgs W TONHAs TOBEPXHOCTh MHUPAMUMbI, MPaBUJIbHAS M yCeuEHHas MUpaMUja.
OnemMeHTl MNpu3Mbl MU nUpaMuibl. lIpaBUibHBIE MHOTOTPaHHHMKH: IIOHSITHE
MPaBUJIBHOTO MHOTOIPAHHMKA, IIpaBWJIbHAs MpU3Ma M MpPaBWIbHAs MNHPAMHJA,
IIpaBWIbHAs TPEYToJIbHAs MUPaMKUIa U IPAaBWIBHBIN TeTpasap, kKyO. IIpeacraBnenue o
IIPaBWIBHBIX MHOTOIPDAaHHUKAaxX: OKTa’lp, JAOoAcKa’aAp U ukocadapyrue CeueHus
MIPU3MBI U TUPAMMU/IBI

7.5

CI/IMMCTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OneMEHTBI CUMMCTPUHU B nmupamMuaax, mapajuicicnuicaax, IIpaBUJIbHBIX
MHOT'OIrpaHHUKax

7.6

Breruucnenue »s1eMEHTOB MHOTI'OI'PaHHHUKOB: pera, Auaronaiu, Vyriibl. ITnomans




OOKOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTHU MPSIMON IPU3MBI, TUIOIIAIF OCHOBAHUIA,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSAMOMN MPU3MBbI. [1nomaas 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTU TMPaBWIHHON MUPAMHJbI, TEOpEMa O IUIOMAAN yCEUYEHHOW MUPaMUIBIL.
[Tonsitue 06 06bEMe. OOBEM MUPaAMUIBI, TPU3MBI

7.7

[Tono6ubie Tena B mpocTpancTBe. COOTHOMICHHSI MEXAY IJIOLIAASIMH [TOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TEN

11 KITACC

Kon
6

HpOBepﬂeMblﬁ IJIEMEHT COACPRKAHUS

I'eomerpus

6.1

Hunuaapuyeckas TOBEPXHOCTh, 00pa3yroNIue IMIHHIPUICCKON MOBEPXHOCTH, OCh
MWIMHIPUYECKON MoBepXHOCTHU. LlwnuHap: OCHOBaHUS M OOKOBasl MOBEPXHOCTb,
00pasyromiasi ¥ 0Ch, TUIOMAAL OOKOBOW U MOJTHOW MOBEPXHOCTH

6.2

Konnueckasi moBepxHOCTh, 00pa3yronne KOHUIECKOH MOBEPXHOCTH, OCh U BEPIIIMHA
KOHUYeCcKoW moBepxHocTH. KoHyc: OocHOBaHMEe W BepIIMHA, 0oOpasylomias U OCh,
IJI0MA > OOKOBOM W TOJTHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyromme Hu
BBICOTa, OCHOBaHUS M OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: neHrp, paguyc, JMameTp, MIOMAasr NOBEpXHOCTH cdepbl. B3anMuoe
pacrioniokeHre cdepbl U IJIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, muromanb

chepsl

6.4

N3o0pakeHue Ten BpamieHus Ha TWIOCKOCTU. Pa3BépTka nummHapa U KOHyca

6.5

Kom0OuHanmu ten BpanieHuss ¥ MHOTOIpaHHUKOB. MHOIOIpaHHUK, OIMCAHHBIN OKOJIO0
cdepsl, cepa, BUcaHHAs B MHOTOI'PaHHUK, WM TEJIO BPaILlCHUS

6.6

[Tonstne 06 00bEMe. OcHOBHBIE CcBOWCTBa 00BEMOB Tein. Teopema 00 oOBEME
NPSAMOYTOJIBHOTO Napaiienenumnesa u cieactsus u3 He€. O0bEM HMIMHIpA, KOHYyCA.
O06BEéM mapa u riomaab chepbl

6.7

[TogoGHbIe Tena B mpocTpancTBe. COOTHOMICHHUSI MEXKIY TUIOIIAISIMU TTOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

6.8

Ceuenust mwiMHApa (MapajyieIbHO U TMEPIeHIUKYJISPHO OCH), CEYEHHs KOHyca
(mapanenbHOe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPILINHY ), CEUCHUS 1apa

6.9

Bektop Ha 1mockocTd M B IpocTpaHcTBe. ClOKEHHME U BBIYMTAHHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxeHue BeKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBwiio nmapamtenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEUCTBUI C BEKTOpaMH

6.10

[IpssMoyronbHass cuctemMa KOOpAMHAT B IHpoCcTpaHcTBE. KoopauHaTel BEKTOpA.
IIpocreiime 3agaun B KOOpAMHATax. YTroid Mexay BekTopamu. CkaisipHOe
IIPOU3BEJICHUE BEKTOPOB. BbIUMCICHHE YIIOB MEXAY MNPSMBIMA U IIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIM METOJ IIPU PELLIEHUN T€OMETPUYECKUX 3a]1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOMN
IMPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHMUS

Kon IIpoBepsiemble TPeOOBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM OCBOEHHUS
NPOBePsIEeMOro | OCHOBHOW 00pa3oBaTeIbHOI MPOrpaMMbI CpeIHEero 0o1ero
TpeGoBaHus o0pa3oBaHust

Bnanenne MeTogamMu J0Ka3aTeNbCTB, aJrOPUTMAMHU PpEIICHUS 3a/ad;
ymeHue GopMyJIHpoBaTh M ONEPUPOBATh MOHATHUSMHU: OIpe/eIeHHE,
aKCUOMa, TeopeMa, CIEACTBHUE, CBOWCTBO, IPU3HAK, J0KA3aTEJIbCTBO,
paBHOCHIIbHBIE (P OPMYJIMPOBKH; TPUMEHATh HX; YMEHHE (POPMYIUPOBATH
o0paTHOe M NPOTHUBOMOJIOXKHOE YTBEP)KICHHE, NMPHUBOAUTH NPUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ MAaTeMaTWYeCKOW HHAYKLUH;
IIPOBOJIUTH JI0Ka3aTeNbHbIE PACcCyKIEHUS MPH PELICHUH 3ajjay, OLIEHUBATh
1 JIOTHYECKYI0  TPaBHJIBHOCTh  PACCYXXJIEHHH; yMEHHE OIepUpOBaTh
MOHSTUAMU: MHOKECTBO, MOJMHOKECTBO, OINEpallMd HaJl MHOXECTBaMH;
YMEHHE  HCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIH  ammapaTr i
OTHCaHUs PEaJbHBIX MPOLIECCOB U SIBICHUN M MPHU PELICHUU 3a]a4, B TOM
qucie U3 IPyrUX y4yeOHBIX MPEIMETOB; YMEHHE ONEepUPOBATh MOHATHUAMM:
rpad, cBs3HBIN Tpad, JepeBo, MUK, rpad HA MIOCKOCTH; YMEHHE 3a/1aBaTh
U OMMCHIBATh Ipadbl pa3iInYHBIMU CIIOCOOAMM; HCIIONb30BaTh Tpadbl MpU

pCUICHUMA 3a1a1

2 YMeHue omnepupoBaTh MOHATHSAMH: HATypalbHOEC YHCIIO, LEJNOE YHCIIO,
CTEIEHb C IEJIBIM MMOKa3aTeseM, KOpEHb HATYPaabHON CTEIEHH, CTEIIEHD C
panMoOHAIBHBIM MOKa3aTelieM, CTETNeHb C JCHCTBUTEIbHBIM TOKA3aTeseM,
jJorapupM dYHCIIa, CHHYC, KOCHHYC M TaHTEHC MPOU3BOJBHOTO YHCIIA,
OCTaTOK IO MOJYJIIO, PAIMOHAJIBHOE YKCJIO, HPPAIMOHAIBHOE YHCIIO,
MHOXXCECTBAa HATypaJbHBIX, MNCJIbIX, PAlUOHAJIBbHBIX, HeﬁCTBHTeHBHLIX
YHUCEJ, YMEHHUE UCIIOIh30BaTh MPU3HAKH JCIUMOCTH, HAUMEHBIIINA OOITHI
JCTUTEh W HaWMEHbIIEEe OoOlee KpaTHOe, ajlroputM EBkimuaa mpu
pEeIICHUM 3aa4; 3HAKOMCTBO C PA3JIMYHBIMU MMO3UIIUOHHBIMU CHCTCMaMH
CUHUCJICHHUS; YMCHHUE BBITIOJIHATH BHIYUCICHUE 3HAYCHUH U TIPeoOpa3oBaHus
BBIPOKEHUI CO CTENeHsAMHU W JjorapudmMamu, mpeoOpa3oBaHus IPOOHO-

palOHANbHBIX ~ BBIPDAKEHUH; YMEHHE  ONEpUpOBaTh  MOHSATHSIMHU:

OCICO0BATCIBHOCTD, apI/I(bMeTI/I‘-IeCKaH rnporpeccusd, TrcoMCTPpHUYICCKAAL




nporpeccusi, OECKOHEYHO YOBIBarollas TeOMETpUYecKass MpOrpeccus;
YMEHHE 3a/1aBaTh II0CIEIAOBAaTEILHOCTH, B TOM YHCIE C IIOMOLIBIO
PEKYPPEHTHBIX (POpMyYJI; YMEHUE ONEpUPOBATh MOHATUAMU: KOMILJIEKCHOE
YHUCII0, CONPSIKEHHBIE KOMIUIEKCHBIE 4MCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOIO ~ 4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredpauyeckas); yMeTb
MPOU3BOJUTH apU(PMETHUYECKHE NEHCTBHA C KOMIUIEKCHBIMHU YHUCIIAMH;
IPUBOIUTH IPUMEPHI MCIIOJIb30BaHUS KOMIUIEKCHBIX YMCEN; ONEpUpOBaTh
NOHATUAMM:  MaTpuia 2x2 wu  3X3, ompeaenuTeNb  MaTpHIbI,

FeOMeTpI/I'—IeCKI/Iﬁ CMBICJI OTTPCACIIUTEIIA

YMeHune onepupoBaTh MOHATHAMH: palMOHAIbHbBIE, HppalloHalbHbIE,
MOKa3aTeNbHbIE, CTENEHHBIC, JIOTapU(PMUYECKHE, TPUTOHOMETPUUECKUE
ypaBHEHHsS ¥ HEPaBEHCTBA, WX CHUCTEMBI, yMEHHE OINEPUPOBATH
MOHSTUSAMU: TOXAECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa VYpaBHEHUW ¢ HEPABEHCTB, PABHOCHIBHOCTH
YpaBHEHUH, HEPAaBEHCTB M CHUCTEM; YyMEHHE pelaTb YpaBHEHUS,
HEPaBEHCTBA M CHUCTEMbl C TOMOUIBIO PA3IUYHBIX NPUEMOB; peIlaTh
ypaBHEHHUs, HEPABEHCTBA W CHCTEMBl C IapaMeTpOM; MPUMEHSATH
ypaBHEHUS, HEPABEHCTBA, UX CHCTEMBI IS PEUICHHS MaTeMaTHYECKUX

3aJa4 U 33]1a4 U3 pa3INdHbIX 00JacTel HayKu U pealbHOM KU3HU

YMeHue omnepupoBarh TOHATHSIMH: (DYyHKIHS, YETHOCTH (YHKIIHH,
NEPUOJIUYHOCTh (PYHKIMM, OTPaHUYEHHOCTh (YHKIMHM, MOHOTOHHOCTb
GyHKIMHU, SKCTpeMyM (QYHKIUH, HauOOJblllee W HAUMEHBIIEE 3HAUCHHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (QYHKIMs, aCUMITOTHI Tpaduka
¢byHKUMU, TepBas U BTOpas NMPOU3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢bu3nyecKuil CMBICI TPOM3BOAHOM, MEpBOOOpa3zHas, OIpeeTEHHbII
MHTErpajl; yYMEHHE HaxXOAMTh ACHUMITOTHI Tpaduka (YHKUUH; yMEHHUE
BBIUUCIIATH  NPOU3BOJHBIE  CYMMBI, TpPOW3BEICHUS, YacTHOTO |
KOMIMO3UIUK (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelbHOW K Ipaduky
GyHKIMU; yMEHHE HAaXOMUTh MPOM3BOJHBIC 3JEMEHTAPHBIX (DYHKIIHIA;
YMEHHE MHCIIOJb30BaTh IPOM3BOJHYIO [UId HCCIENOBaHMUA (YHKIMH,
HaXOJUTh HauOOJNbIIME WM HAaWMEHbIINE 3HAYEHUS (YHKIMHA; CTPOUTH
rpadMKd MHOTOYICHOB C KCIIOJB30BAaHHEM amiapara MaTeMaTHYeCKOTO
aHajau3a; NPUMEHSTh MPOU3BOAHYIO JJIi HAXOXKICHUS HAWIY4LIero
pelieHuss B TPUKIAJHBIX, B TOM YHCJIE COLUAIBHO-)KOHOMHUYECKUX U

(bU3MYeCKUX 3aJladax; HAXOJUTh IUIOMAAU M 00bEMBI (PUTYp C MMOMOIIBIO




HHTCTpajia; HIPUBOAWUTL IPHUMCPbI MATCMATHUYCCKOTO MOACIHUPOBAHHA C

NOMOIIbI0 AU PepeHInaNbHBIX YPaBHEHU I

YMeHne onepupoBaTh NOHATHIMU: Tpapuk QyHKIMH, oOpaTHast QyHKIUS,
KOMIO3ULUS (DyHKUMH, JMHEeHHas (QYHKUWA, KBaJpaTuyHas (QYHKLUS,
panyoHanmbHas (QYHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETPUUECKUE
GbyHKIMM, OO0paTHbIE TPUTOHOMETpPHUYECKHE (PYHKIMM, IMOKazaTelabHas M
norapupmuueckass (QyHKIHMH; YMEHUE CTPOUTh TIpapuKH H3YYEHHBIX
GyHKUMH,  BBINOJHATH  NpeoOpa3oBaHUsl  rpaduKoB  (QYHKIHH,
UCMOJIb30BaTh Tpa(UKK Uil U3y4eHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHNH 3334 U3 JPYTHX Y4eOHBIX MPEJAMETOB M 3ajad M3 peabHOM
KHU3HM; BBIpaKaTb (OPMYJIaMU 3aBHCUMOCTH MEXIy BEJIMYHMHAMU;
MCMOJIb30BaTh CBOMCTBA M Tpaduku (GyHKIMHA Ui pelieHus ypaBHEHUH,
HEPaBeHCTB M 3a7ad C IapaMeTpaMy; HM300pakaTb Ha KOOPIMHATHOMN

IINTIOCKOCTHU MHOXKCCTBA peI_HeHI/Iﬁ ypaBHeHHﬁ, HEPABCHCTB U UX CUCTEM

YMeHue pemath TEKCTOBbIE 3aJaud pa3HbIX TUIOB (B TOM YHCIE Ha
MPOIICHTHI, JOJM M YacTH, Ha JBIKEHHE, pabOTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJlOTH, 3a/1a4d U3 O00JaCTH YIpPaBJIEHHs JIMYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJATH BBIPAKCHUS, ypPaBHEHHs, HEPAaBEHCTBA MU UX
CUCTEMBI II0 YCIIOBUIO 3aJayH, HUCCIIEN0BATh IIOJYyYEHHOE pELICHUE U
OLICHMBATh IPABJONOAOOHOCTh pPE3YyJbTATOB, YMEHHE MOJECINPOBATH
peanbHbBle CUTyallMM Ha $S3bIKE MAaTE€MAaTHKH; COCTaBIATH BBIPAKECHMUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a1a4U, UCCIEN0BATh
IOCTPOEHHbIE ~ MOJAENM C  MHCHOJNB30BAaHMEM  ammapara  ajureopsl,

MHTEPIPETUPOBATH MOTYYCHHBIN pe3yiabTatT

YMeHue onepupoBaTh MOHATHIMH: CpelHee apu(MeTHyecKoe, MeauaHa,
HanOoJpIIee U HaMMEHbINEE 3HAUYCHUS, pa3Max, AUCIEPCHUs, CTaHAaPTHOE
OTKJIOHEHHE YHCIOBOTO Habopa; yMEHHE HW3BJIEKaTb, MHTEPIPETUPOBATH
uH(pOpMAaIIMIO, MPEICTABICHHYIO B TaOJHMIaX, HA AWAarpaMMax, rpadukax,
OTPa)KaIOIyI0 CBOMCTBA PEAIbHBIX MPOIIECCOB U SBJICHHM; MPEICTABISTH
uHGOpMAIIMI0O C TOMOIIbI0 TabMUIl W JAMarpaMM; HCCJIeN0BaTh
CTaTUCTUYECKHE JaHHBbIE, B TOM YHCJIE C MPUMEHEHHEM TpaduyecKux
METOJIOB M 3JIEKTPOHHBIX CPEACTB; rpapuuecKu MUCCIeA0BATh COBMECTHBIE

HaOJI0IEHUS C MOMOIIBIO JIMarpaMM pacCeUBaHUs U JTMHEHHON perpeccun

YMeHHe onepupoBaTh IOHATHUAMM: CIYyYaWHBIA OIBIT W CIy4ailHOE
COOBITHE, BEPOSATHOCTh CIY4YalHOro COOBITHS; YMEHHE BBIYHUCIATH

BCPOATHOCTH C HCIIOJIB30BAHUCM rpaq)nqecmdx MCTOJOB; TPUMCHATH




(bOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOSITHOCTEH, (OPMYITy IOITHOM
BEpOSATHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (aKTHl U (OPMYIIHI;
OLICHWBATh BEPOSATHOCTU PEAITBHBIX COOBITHI; yMEHHE OIEepPHpPOBATH
NOHATUSAMM:  ClIydyaiiHas BEJWYMHA, pacIlpelelieHHe BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHWe, JHUCIEPCUs W CTaHAapTHOE OTKIOHEHHE
CIy4yallHOW  BEJIMYHMHBL, (DYHKIMM pacmpeieieHus] W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIILHOTO W HOPMAJIBHOTO paclpe/ielieHuil; yMeHne
UCIIONIb30BaTh CBOMCTBA M3YUEHHBIX paclpelesIeHUi Ul pPelIeHus 3a/ay;
3HAKOMCTBO C MOHSATHUSMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
WCCIIC/IOBAHMIA; yMEHHE TPHUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OONBLIMX 4YHMCEd B MNPHUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX; YMEHHE
OTIEpUPOBATh MOHATUSMH: COYETAaHUE, TEePECTaHOBKA, YWCIIO COYETAHHA,
YHUCIIO  TEPeCTaHOBOK;, OmHOM  HbpIOTOHA; yMeHHE  NPHUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS Ul PEIICHHs 33/1a4; OLICHUBAThH
BEPOSITHOCTH PEaIbHBIX COOBITHH; COCTAaBIATH BEPOSTHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH NOJTYUYCHHBIA pPe3ybTaT

YMenue onepupoBaTb MOHATUSAMHU: TOYKa, INpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YIJIa, IJIOCKUH yToJl, IBYTpaHHbIN
yroJl, TPEXTPAHHBIA yIoJl, CKpPEUIMBAIOUIMECS MPSMBIE, TapaJJIEIIbHOCTh U
NEPIEeHIUKYISIPHOCTh NPSIMBIX U IUIOCKOCTEH, Yrojl MEXIy HpsIMbIMHU,
Yroa MexAy TMpsSMOM U IUIOCKOCTBIO, YrOJ MEXJy IUIOCKOCTSAMH,
paccTossHue OT TOYKM JO IUIOCKOCTH, DPACCTOSIHME MEXAY MPSMBIMH,
pacCTOsIHUE MEXIy IIOCKOCTSIMHU; YMEHHE HCIIOJIb30BaTh IPHU PELICHUU
3ajja4 M3y4YeHHbIE (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHE OLICHUBATh
pa3Mepbl OOBEKTOB OKpY)KAIOIIEro MHpa; CTPOUTh MaTeMaTUYECKUE
MOJENIU C TOMOIIBI TeOMETPUYECKUX MOHATUA U BEJIWYUH, pelaTh

CBA3aHHBIC C HUMHU NPAKTUYCCKUEC 3aa9U
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YMeHne onepupoBaTh MOHATHUSAMH: IUIOMAAb (QHUTYPBI, 00BEM (GHUTYDHI,
MHOTOTPaHHMK, NPaBUIbHBIA MHOTOTPAHHHK, CEYCHHE MHOTOTPaHHMKA,
Ky0, napaienenuresn, NOpu3Ma, NHpamMuiaa, (Urypa U TMOBEPXHOCTb
BpallleHHs, LMIMHIpP, KOHycC, map, cdepa, miomans chepsl, MIOMAIb
MOBEPXHOCTH MHUPAMHUbI, IMPHU3MBI, KOHycCa, LWIHHApa, 00BEM KyoOa,
IPSIMOYTOJIBHOTO  Mapajulefienunea, MNUpaMHJIbl, MPU3MBI, IHJIMHAPA,
KOHyca, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEYEHHMs KOHyca M LMIUHAPA,
napajuleJIibHble OCH WJIM OCHOBAHMIO, CEYEHHE Iapa, IJIOCKOCTb,

Kacaromasics chepbl, MWIMHAPA, KOHYCA; YMEHHE CTPOUTh CEUCHHUE




MHOTOTpaHHHKA, M300pa’kaTh MHOTOTPAHHUKH, (DUTYPHI U TOBEPXHOCTH
BpAIlIEHUs, UX CEYEHUS, B TOM YHCJIE C IIOMOILIBIO IEKTPOHHBIX CPEACTB;
yMEHHE MPHUMEHSTHh CBOMCTBA IeOMETpUYECKUX (PUTYp, CaMOCTOSTEIBHO
(bopMyIHpoBaTh ONpeeNeHU U3ydyaeMbIX (GUTyp, BBIIBUraTh TUIIOTE3bI O
CBOMCTBAX M MpPHU3HAKAX TIEOMETpUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OTpoBepraTh HX; YMEHHE TMPOBOJAUTH Kiaccudukanuio ¢GUryp 1o
pa3iaMyYHBIM IPU3HAKAM, BBINOJIHATH HEOOXOAMMBIE JOTOJHUTEIbHbBIE

IMOCTPOCHUA

11

YMeHHue omnepupoBaTh TOHATHSIMH: JIBIDKCHHE B  POCTPAHCTBE,
HapaJIJIeJIbHLIﬁ NEpeHOC, CUMMCTPHA Ha IMJIOCKOCTU M B IIPOCTPAHCTBEC,
MMOBOPOT, TMpeoOpa3oBaHuEe TOM00MSA, TMOAO0OHBIE (UTYPBI; YMEHHUE
pacmo3HaBaTh paBHbBIE U MOAOOHBIE (UTYPHI, B TOM YHUCIE€ B TPUPOJIE,
HCKYCCTBEC, apXUTCKTYPEC, UCIIOJIB30BATh I'COMCTPUUCCKHUEC OTHOLICHUA TIPHU
peIlICHHH 3aJa4; HAXOJUTh TEOMETPUYECKHE BEIWYHMHBI (IUIMHA, YTOI,
ioniaib, 00bEM) MpU PELICHUH 33134 U3 JPYTUX YYEOHBIX NPEAMETOB U
U3 peabHOM KW3HH, YMCHHE BBIUUCIATH TC€OMETPHUCCKUE BEIUYHHBI
(nmuHA, YTrOJN, TWIOMAnh, OOBEM, IUIOMAAh MMOBEPXHOCTH), HCIIONB3YS
HU3YYCHHBIC (bOpMy.HBI U MCETOABI, B TOM YHCJIC: IIIOMIAAb IMOBECPXHOCTH
MUpaMUIbl, MPU3MBI, KOHYCa, HWIMHIpA, MJoans cdepsl; o0bEM Kybda,
NPAMOYTOJBHOIO  Hapajuieienunesa, NUpaMuibl, NOPU3MBbL, LWIMHIPA,

KOHYCa, [I1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00BbEMOB MOI00HBIX QUTYP

12

YMeHue OIICPpHUPOBATH MOHATHUAMHU: HPAMOYT'OJIbHAA CUCTEMA KOOpPAWHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOMU3BCACHUC BCKTOpa Ha 4YHCIO, Ppas3jIoKCHHUE BCKTOpa IIO0 6a3Hcy,
CKaJIIpHOC TIPOU3BCACHUEC, BCKTOPHOC IMPOU3SBCACHUEC, YIOJI MCKAY
BCKTOpaMH; YMCHUC HCIIOJb30BaTh BGKTOpHBIﬁ n KOOp)IPIH&THBIfI METOJ

JJIg PpCIICHUA T'COMCTPUICCKUX 3a/1ad U 3aa4 JpYyTHUX y‘le6HBIX npeaAMCTOB

13

YMmenue BLIGI/IpaTB HO,Z[XOI(SIH_II/II\/'I MCTOJ AJid pCIICHUS 3ala4u; IOHUMaHUC
3HAYUMOCTH MATCMATUKW B HU3YYCHUU MPHUPOAHBIX H O6HICCTB€HHI)IX
nmponeccoB M HBHeHHﬁ; YMCHHE pacClioO3HaBaTh IIPOABJICHUC 3aKOHOB
MAaTE€MaTUKH B UCKYCCTBC, YMCHHUEC MPUBOJUTL MPUMECPLI MAaTCMATUYCCKUX

OTKPBITUH POCCUUCKON U1 MUPOBOM MAaTEMaTUYECKON HAyKH




IHEPEYEHD 2JIEMEHTOB COIAEP KXKAHUA, IIPOBEPAEMBIX HA EI'D
IO MATEMATUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

1 Yucna v BBIYUCICHUS
1.1 HarypanbsHsle u nensie ynucna. [Ipu3Haku AeIMMOCTH LEIBIX YHACEIT
12 Pammonansubie  uymcia. OOBIKHOBEHHBICE M JIECATHYHBIE JpOOHM, TPOILICHTHI,
. OeCKOHEUHbIE TIEPUOUUECKUE IPOOH
13 ApudmeTnueckuii KOpeHb HaTypaJlbHOW cTeneHu. JelcTBHs ¢ apuMEeTHUECKUMHU
' KOPHSIMU HaTypaJIbHOM CTENEHU
14 Crenenb c 1enbIM nokasareneM. CTeneHb ¢ paluoHalbHBIM Noka3arenem. CBoiicTBa
' CTETICHU
15 CuHyCc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
. apKTaHI'€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuunbie U HaTypajabHbIC JOTapru(MbI
JletictBuTenpHbIe 4YHcla. ApudmeTrdeckue omnepanuu ¢ JeHCTBUTEIHHBIMHU
1.7 gyrcnamu. [IpubnmkEHHbIC BEIYUCICHISI, TIPABIIIA OKPYTJICHUS, PUKUIKA U OIICHKA
pe3yibpTaTa BEIYMCICHUN
1.8 [IpeoGpaszoBanue BbIpaKeHUI
1.9 KommiekcHbie unucna
2 VYpaBHEHUs 1 HEpABEHCTBA
2.1 Lenblie u 1poOHO-paIIOHAIBHBIE YPaBHEHHUS
2.2 HppanuonanbHele ypaBHEHUS
23 TpuroHomeTpuyeckre ypaBHEHHUs
24 [Toxa3zaTenbHbIE U JTOTapUPMHUIECKIE YPAaBHEHHS
2.5 Lenble u 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppanmonansHble HEpaBeHCTBA
2.7 [TokazaTenbHBIC U JOTapUMUUECKIE HEPABCHCTBA
2.8 TpuroHomerpuyeckre HEpaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11

Marpuna cucteMsl JMHEHHBIX ypaBHEeHHH. OnpeaenuTenb MaTpUIbI




@yHKIMHU U TpadUKu

Oyukuus, cnocoObl 3amaHus (pynkuuu. ['padux dyskumu. B3aumHo oOpatHbIe

>l ¢ynkuun. YérHple u Heu€THble pyHKIMU. [leprnoauueckue pyHkunu
OOnacte ompeneneHuss M MHOXKECTBO 3HaueHUH Qynkuun. Hynmu QyHKum.
39 [IpomexxyTku  3HaKomocTostHCTBA.  IIpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumMymMbl U MUHUMYMBI (QyHKIUH. HamOonpliee ¥ HauMeHbIee 3HAYCHUE
(YHKIMN Ha TPOMEXYTKE
313 Crenennass ¢QyHKIMS C HaTypajbHbIM M IeJIbIM TOKa3arteneM. E€ cBoiicTBa u
‘ rpa¢uk. CoiicTBa 1 rpaduK KOPHS /-0l CTETICHH
3.4 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenbHas u orapudpmMudeckas (yHKINU, KX CBOHCTBA U TpaUKH
3.6 Touku paspeiBa. AcumntoTsl rpagukoB ¢yHkiuid. CpolicTBa  (yHKIMH,
' HENpPEepBIBHBIX HAa OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TOCIIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpudeckas nporpeccuu. @opmyra CI0XKHbBIX IPOLIEHTOB
4 Hauana MaTemMaTHueckoro aHanusa
4.1 [IpousBonnas ¢pynkuuu. [IponsBoaHbIe 31eMEHTAPHBIX (GYHKLINI
[IpumeHeHne NPOM3BOAHONM K HCCIENOBaHUIO (YHKUMH Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOoJNbIIero ¥ HaMMEHbBIEro 3HaYeHus (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHoxecTBa 1 JIOrHKa
5.1 MHoXecTBo, onepanuu HaJl MHOKecTBaMu. [lnarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 durypsl Ha MITOCKOCTH
7.2 [IpsiMble U TIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTOrpaHHUKH
7.4 Tena 1 mOBepXHOCTH BpaIlEHUs




7.5

KoopauHats! 1 BEKTOPBI




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET



BeposiTHOCTH M CTATUCTHUKA.

VY4eOHblli Kypc «BepoATHOCTh M CTAaTUCTUKA» YIIYyONEHHOTO YpOBHS
ABJIIETCS. MPOJOJDKEHHEM M Pa3BUTHEM OJHOMMEHHOrO YydeOHOro Kypca
yriyOJIEHHOTO YPOBHS HAa YPOBHE CpeAHEro 001ero oopasoBanus. Y 4eOHbIN Kypc
npenHa3HavyeH Juisi GopMUPOBaHUS Y O0yYAIOMIMXCA CTATUCTUYECKON KYJIbTYphl U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTENW KAaK MAaTEMAaTHYECKOTO MHCTPYMEHTA IS
M3YUYCHHUS CIIyYalHBIX COOBITUM, BEIWMYMH U TpoieccoB. I[lpum m3yueHun kypca
oOoramiaroTcst MpeAcTaBiIeHUs OOydaroluxcs O METOoJaX HCCIIEJOBaHMS
U3MEHUMBOIO MHUpa, pa3BUBACTCS [MOHMMAHHME 3HAYUMOCTH M  OOIIHOCTH
MAaTeMaTUYECKUX METOJOB IO3HAHUS KaK HEOTHEMIJIEMOM YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnepkanre y4eOHOro Kypca HalpaBlI€HO Ha 3aKperjieHue 3HaHHM,
MOJIyYEHHBIX MIPU U3YUYEHUHU Kypca Ha ypOBHE OCHOBHOI'O OOIIEro o0pa3oBaHus, U
Ha pa3BUTHE IPEACTABICHUN O CIy4YalHBIX BEIMYMHAX U B3aHUMOCBA3SX MEKIY
HAMM Ha BaXXHBIX NPUMEpPAX, CIOKETbI KOTOPBIX MOYEPIHYTHl U3 OKPYKAIOIIETO
mupa. B pesynbrare y 00ydarommxcsi J0JKHO COPMUPOBATHCS MPEACTABICHUE O
HauboJee ynoTpeOUTENbHBIX U OOUIUX MAaTEMAaTUYECKUX MOJIENSIX, UCTIOIb3YEMbIX
JUIsL  ONMMCAHMWS ~ AHTPOIOMETPUYECKUX U JAeMorpaUyeckux  BEJIHMYUH,
MOTPEIIHOCTE B pa3IuMYHble POJAa HU3MEPEHHUAX, JJIUTEIBHOCTH OE€30TKAa3HOU
paboThl TEXHUYECKUX YCTPOICTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U TPOLIECCOB
B oOmiecTBe. YueOHBIH Kypc sBIseTcs 0a30i 11 OCBOEHHUS BEPOSITHOCTHO-
CTaTUCTUYECKUX METOJ0B, HEOOXOJUMBIX CHELUATUCTaM HE TOJIbKO MH)KEHEPHBIX
CHEHHAIBHOCTEW, HO TaKKE COLMAIBHBIX M IICHUXOJIOTMYECKUX, ITOCKOJBKY
COBpEMEHHbIE OOLIECTBEHHbIE HAYKH B 3HAYUTENILHON Mepe HCIONb3YyIOT anmapar
aHanu3a OOJBIIMUX JAaHHBIX. LleHTpalbHYI0 4YacThb y4eOHOTO Kypca 3aHUMAeT
o0CyX/IeHHE 3aKOHAa OOJBIIMX YHMCENl — (PYHIaMEHTAJbHOTO 3aKOHA IPUPOJIbI,
MMEIOIIET0 MaTeMaTHYECKYI0 (POpMalIU3alIUIO.

B coorBercTBUM C yKa3aHHBIMHU LIEJSIMH B CTPYKType ydeOHOro Kypca
«BepoATHOCT, M CTAaTUCTUKA» Ha YriayOJEHHOM YpPOBHE BBIACIIEHBI OCHOBHBIC
conepkarenbuble TUHUM: «CiayyaliHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHUCEID.

[ToMuMO OCHOBHBIX JUHUN B y4€OHBIN KypC BKJIIOYEHBI AJIEMEHTHI TEOPHUH
rpagoB MU TEOPUHM MHOXKECTB, HEOOXOAMMBIC Uil TOJHOLIEHHOTO OCBOCHHS
Marepuana JaHHOTO Yy4eOHOTro Kypca M CMEXKHBIX MaTeMaTHYEeCKUX YUYEOHBIX
KYpCOB.

Conepxxanne nuHUM «CrydaiiHble COOBITHS M BEPOSITHOCTH  CIIY>KUT
OCHOBOM [1s1 (DOPMUPOBAHMS TPEICTABICHUNA O pacHpelesieHUH BEpPOSTHOCTEH
MEXKY 3HAYCHUSMU CIIy4YanHbIX BEJIMYUH. BakHyI0 4acTh B 3TOU COAEpKATEIBbHOU
JIMHUY 3aHUMAET U3yYEHUE T€OMETPUYECKOTO U OMHOMHAIIBHOTIO pacipeieICHul 1



3HAKOMCTBO C MX HEIPEPHIBHBIMU AHAJIIOIAMM — IIOKA3aTENIbHBIM U HOPMaJIbHBIM
pacrpeneneHus M.

Tembl, CBsI3aHHbIE C HENPEPHIBHBIMU  CIyYallHBIMM BEJIMYUHAMH U
pacupeneneHus IMA, aKUEHTUPYIOT BHHMAaHUE OOYYalollMXCs Ha ONHCAaHUU U
U3YUYECHUU CITyYalHBIX SBJIEHUH C MOMOILBI0O HENPEepbIBHBIX (QYyHKIMH. OCHOBHOE
BHHMAaHUE yACIISIETCS MTOKA3aTEIbHOMY U HOPMaJIbHOMY PaCIpPEICICHUSIM.

B yueGHOM Kypce mpeaycMaTpuBaeTcsl 03HAKOMMTENIbHOE HM3yUYEHHUE CBS3H
MEXAY CIy4YalHbIMM BEJIMYMHAMH W ONHCAHUE 3TOM CBS3HM C IOMOILBIO
KO3 UIIMEHTa KOPPEISUUU MU €ro BHIOOPOYHOTO aHajora. OTH 3JIEMEHTHI
COJIepKaHMs Pa3BUBAIOT TEMY «JlMarpaMMbl paccenBaHUsD), U3yUYCHHYIO HA YPOBHE
OCHOBHOI0 0011ero oOpa3oBaHHs, U BO MHOIOM ONHPAIOTCS HAa CBEICHUS U3
KYpCOB aJIr€Opbl U1 T€OMETPHH.

Emé ommH simeMeHT  coaep:kaHusA, KOTOPBIM — NOpeIaraeTcs  Ha
O03HAaKOMUTEIBHOM YPOBHE — TIOCJIEIOBATEIIBHOCTh CIYyYalHBIX HE3aBUCUMBIX
COOBITHI, HACTYTAIONIINX B €IUHUIY BpeMeHH. O3HaKOMJIEHUE C paclpe/ieieHueM
BEPOSITHOCTE KOJIMYECTBA TAKUX COOBITUM HOCHUT pa3BUBAIOIIMIA XapakTep H
SBJISIETCS. AKTYyaJIbHBIM JUI1 OyAyIIMX aOUTYpPUEHTOB, MOCTYIAOIUX HAa YYeOHbIE
CHEIUATbHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMM HAayKaMH, IICUXOJIOTHEH W
yIpaBJICHUEM.

Ha wu3yuenue yueOHOro kypca «BeposTHOCTP W CTaTUCTHMKa» Ha
yriyOJieHHOM ypoBHE oTBojauTcs 68 wacoB: B 10 kmacce — 34 gaca (1 gac B
Hepeno), B 11 knacce — 34 vaca (1 yac B Heneno).



COILEPKXAHUE OBYUYEHUA
10 KUIACC

I'pad, cBsa3ublii Tpad, myTu B rpade: nukibl u nenu. CteneHs (BaIeHTHOCTD)
BepiuHbl. ['padsr Ha miockocTu. [epeBbs.

Crny4aliHble SKCTIEPUMEHTHI (OTIBITHI) M CIIy4ailHble COOBITHS. DIeMEHTapHbIC
coObITHsl (McXo/bl). BepodarHocTs ciydaitHOro coObITHs. biu3zocTes 4dacTtoThl U
BEpOSATHOCTU  cOObITHI.  CiydailHble  ONBITBI  C  PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Omnepanuu HajJ COOBITUSAMU: NTEpeceueHue, 00beIMHEHUE, TPOTUBOIOIOKHbBIE
coObITus. Juarpammel Ditiepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYciioBHas BEPOSATHOCTb. YMHOXKEHHUE BEPOSATHOCTEU. JlepeBo cCiiydailHOToO
skcniepumenTa. Gopmyia nosHoM BepostHOocTH. Popmyna baiteca. HezaBucumele
COOBITHS.

bunapnbIii ciydalinbiii onbIT (MCIIBITAHUE), YCIIEX M Heyaada. HezaBucumbie
ucnblTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUN 1O MEepBOro ycrexa. IlepecranoBku
u (aktopuan. Yucno coueranuit. Tpeyrompuuk Ilackama. dopmymna Ounoma
Herorona.

Cepusi He3aBUCUMBIX HcHbITaHUM bepuymmu. CrydaiiHelii  BeIOOp U3
KOHEYHOU COBOKYITHOCTH.

CnydaiiHas  BenuuuHa. Pacnpenenenue — BepostHocTed.  Jlmarpamma
pactpenenenusa. Onepanuu Haj ClIydyallHbIMH BelM4YMHAMU. buHapHas cioydaitHas
BenuuuHa. [lpumepsl pacnpeneneHuid, B TOM YHUCJIE TEOMETPUYECKOE H
OMHOMHMAJIBHOE.

11 KIIACC

CoBMecTHOE pacrpelieieHue ABYX CilydailHbIXx BenuuuH. HeszaBucumeblie
CIIy4ailHbIEC BEJIMYUHBI.

MaremaTudyeckoe OXHUAaHUE CIIy4YalHOW BEJIUYMHBI (paclpeiesieHHus ).
[IpuMepbl TPpUMEHEHUS] MAaTEMaTUYECKOrO OXKHUJIaHWs (CTpaxoBaHHUE, JIOTEpes).
MaremaTudeckoe OXXujaHue OMHAPHOMW ClydailHOW BeIMYMHBIL. MaTteMmaTH4eckoe
OXHUJAHUE CYMMBbl CIIy4YalHBIX BEJIMYMH. MaTeMaTU4ecKoe  OKHUJIaHUE
T€OMETPUYECKOTO U OMHOMHAIILHOTO PacpeIeICHUM.

Jluciepcuss ¥ CTaHJAPTHOE  OTKJIIOHEHUE  CIIYYaWHOW  BEJIMYMUHBI
(pacnpenenenus). Jlucnepcus OMHAPHOM ClydaiiHOW BeJIMUMHBL. MaTeMaTuueckoe
OXXUJAHUE TPOU3BEICHUS M JUCIEPCUS CYMMbl HE3ABUCHUMBIX CIyYaWHbBIX
BenuunH.  Jlucmepcust ©W CTaHAAPTHOE  OTKIOHEHHWE  OWHOMHUAIBLHOTO
pacnpenenenusd. Jlucrepcuss W CTaHAAPTHOE OTKJIOHEHHUE TI'€OMETPHUYECKOIO
pacnpeeneHus.



HepasenctBo UeOwiméBa. Teopema UeoOniméBa. Teopema bepuymnu. 3akoH
OoNpIIMX  4ucell. BBIOOpOYHBIM  MeTox  HcciedoBaHUW.  BeiOopodHbIe
xapakTepucTuku. OleHHBaHUE BEPOSITHOCTH COOBITHS 1O BBIOOPOYHBIM JAHHBIM.
[TpoBepka mpocTeNMX TUITOTE3 C MTOMOIIBIO U3YYEHHBIX PACIPEICICHUM.

HenpepriBHble cinyvalinble BenuuyuHbl. [Ipumepsl. DyHKIMSA IIOTHOCTH
BEPOSITHOCTU pachpenenieHus. PaBHOMEpHOE paclpeneneHue M €ro CBOWCTBA.
3ajauu, NPUBOAIINE K TOKA3aTEIbHOMY PaCIpeIeNICHUIO. 3aauu, MPUBOIAIINE K
HOPMAJIbHOMY pacnpeneseHuIO. OyHKIUA ITIOTHOCTH BEPOSTHOCTHU
MOKAa3aTeIbHOTO pachpeneneHus, PyHKIUS MIIOTHOCTH BEPOSITHOCTA HOPMAIBHOTO
pactpenenenus. OyHKIUS MIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PaCIpeIeTICHNUS.

ITocaenoBaTeIbHOCTE  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHH.  3ajauw,
pUBOAsIIME K pactpenenenuto [lyaccona.

KoBapuanus nByx ciuydaitHeix BenuwduH. KoddduiueHt muHEHHOM
koppensiiui.  CoBMeCTHbIE  HAONMIOJEHUS  JABYX  BEJIMYMH. BbIOOpPOUHBII
Kod(phunMeHT Koppenanuu. Paznuuue Mexay JUHEHHOW CBSI3bI0 W MPUYUHHO-
CIIEICTBEHHOU CB:3b10. JIMHENHAs perpeccrs, METOI HAMMEHBIINX KBaJApPATOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«BEPOSITHOCTb M CTATUCTHUKA» (YIJIYBJEHHBIM YPOBEHD)
HA YPOBHE CPE/JHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xaaHCKOro BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKM 00YYaIOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUUYHBIX CTPYKTYp, SBJICHUH,
MpoLeyp TPaXJAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMOJICMICTBOBATh C COI[MAJbHBIMU HWHCTUTYyTAMH B COOTBETCTBHUM C UX
(YHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'PakTaHCKONW HIACHTUYHOCTH, YBOKCHUS K
MPOIUIOMY M HACTOAIIEMY POCCHUUCKOW MaTEMAaTHUKH, IIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MATEMATUYECKOU IIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHHMA B JPYTUX HAyKaxX, TEXHOJOTHX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoiaa, ChOPMUPOBAHHOCTD
HPAaBCTBEHHOI'O0 CO3HAHUSA, 3TUYECKOTO IMOBEACHHUS, CBSI3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUH HAyKH U JEATEIbHOCThIO YUYE€HOro, OCO3HAHUE
JUYHOTO BKJIa/ia B TIOCTPOCHHUE YCTOMUHUBOTO OYIyIIETo;

4) 3¢TeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILICHUE K MHUPY, BKIIOYAs OSCTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUM, PACCYKIEHUN, BOCTIPUUMYNBOCTh
K MaTEMaTUYECKUM acCIleKTaM pa3jWyHbIX BUJOB UCKYCCTBa;

5) pu3uYecKOro BOCIUTAHUSA:

chOPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTEMaTUYeCKHe 3HAHUS B
MHTEpecax 3/I0pOBOro U 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THUTaHHUE, COATTAHCHPOBAHHBIM DPEXHUM 3aHATUNA H
OTJIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHKE
P 3aHATUSAX CIIOPTUBHO-03/J0POBUTENBHOUN NESITENHHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHUE IIEHHOCTH TPYAOJIIO0Us, HHTEpeC K
pasnuuHbiM  cepam  TPOdECCUOHATIBHOM  JIeSITEIbHOCTH,  CBA3aHHBIM €
MaTeMaTUKOW U €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oymymieli mpodeccur W pealn30BBIBATH COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTUYeCKoMy  OOpa3oBaHHI0O U



caM000pa30BaHUI0 HAa TMPOTSHKEHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYAaCTHIO B PELICHUH MPAKTUYECKUX 33]a4 MaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3K0JI0TUYeCKOT0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTb  JKOJIOTMYECKON KYJIbTYypbl, TOHUMAHUE BIUSHUS
COLUAIBHO-3KOHOMHYECKUX IPOLIECCOB HA COCTOSIHUE IMPUPOJHOM U COLMATBHOU
Cpelibl, 0OCO3HaHHE TJI00ATILHOTO XapaKkTepa dKOJIOTHYECKUX MPOOJIeM, OpUECHTALIUS
Ha TPUMEHEHHE MaTEeMaTHMYECKUX 3HAHWU JJid pelieHus 3ajad B 00JacTH
OKPYXarUIEd Cpeapl, IUIAHUPOBAHHE IIOCTYNIKOB M OLEHKM HMX BO3MOXHBIX
MOCJICACTBUU ISl OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, TOHHUMaHUE
MaTeMaTUYeCKOM HayKh Kak cQepbl YeIOBEUECKOW NeATebHOCTH, JTaloB €&
pa3BUTHUA M 3HAYUMOCTH JJISI PA3BUTHS LMBWIM3ALMHU, OBJIAJACHUE SA3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTYypOM KakK CpeICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh MPOCKTHYK) M MCCIEIOBATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble 1ornueckue aeiicTBU:

BBISIBIISATH U XapPaKTEPU30BaTh CYILIECCTBECHHBIE IPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
ompeeNIeHUs] TIOHITUH, YCTaHABIUBATh CYIECTBEHHBIN MPU3HAK KiIaccu(ukaiuy,
OCHOBaHUS [ 000OIIEHUS M CPABHEHHUSI, KpUTEPUU ITPOBOJAUMOTO aHAIN3a;

BOCIIPUHUMATh,  (opmMynupoBaTh U  NIPEOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHbIE;

BBISIBJIAITH MATEMATUUECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOMIOJCHUSX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW U IPOTUBOPEUN;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIFOUCHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIBHO IOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUM
(IpsiMbIE U OT MPOTUBHOIO), BEICTPAUBATH aPTyMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBO/IBI;

BBIOMpATh CMoco0 peleHus y4eOHOM 3aaauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHHWs, BHIOWpaTh Hauboliee TOAXOMSIIMUNA € y4ETOM
CaMOCTOSITEJIbHO BBIJEJICHHBIX KPUTEPUEB).

basoBble uccienoBare/bcKue 1eiicTBUA:



MCITIOJIB30BaTh BOIPOCHI KAaK MCCIIEIOBATENbCKAA HHCTPYMEHT I103HAHMS,
dbopMyIUpOBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  Mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOEe, (OPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULINI0, MHEHHE;

IIPOBOJUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
110 YCTAHOBJIEHHWIO OCOOEHHOCTE MaTeMaTuuecKkoro o0beKTa, sIBJIEHUs, MpoIlecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENTbHO (HOPMYIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NPOBEAEHHOIO  HAONIONCHHUS, HUCCIIENOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTAaTOB, BBIBOJIOB U O00OIIEHU;

MIPOTHO3UPOBAaTh BO3MOXKHOE pAa3BUTHE IIpOllecca, a TaKXKe BbIJIBUIATh
MPEANOJIO0KEHNS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISBJISITh JACPUIUTH MH(DOpPMAIUK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOIIPOC U IS pELICHUS 3a]1a4H;

BBIOMPATh MH(DOPMALMIO U3 UCTOYHUKOB PAa3IUYHbIX THUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3IWYHBIX BHUJIOB H
dbop™m npeacTaBICHUS;

CTPYKTYpPUPOBAaTh HH(POPMALINIO, MPEJCTABIATh €€ B pa3IMYHbIX (popmax,
WJUTIOCTPUPOBATh TpaUuecKy;

OLICHUBATH HaJIEXKHOCTh uH(bOopMaluu 1o CaMOCTOSITEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMmyHuKaTHBHBbIE YHHBeEpPCaJbHbIe YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPHHHMMATh U (DOPMYJIMPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMU U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy PEUICHUS 3a/Jayw,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B XOJIC OOCYKJIEHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIacMOM TEMBI,
mpoOJIeMBbI, pemaeMol 3adaud, BBICKA3bIBATh WJCH, HAIlCJICHHBIE Ha TIOUCK
pEIICHHS, COIMOCTABIATh CBOM CYXICHHUS C CYXICHUSMU JPYTHUX YYACTHHKOB
nuaiora, oOHapy>XKMBaTh Pa3jIudve U CXOJCTBO IMO3HUIIMNA, B KOPPEKTHOU dopme
(GhOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPE/ICTABIIATh PE3yJIbTAThl PEIICHHS 33]1auH, SKCIIEPUMEHTA, UCCICAOBAHMS,
MPOCKTa, CaAMOCTOSATEILHO BBHIOMPAaTh (OpMAT BBICTYIUICHHS C YYETOM 3a1ad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIAH, AJITOPUTM PEIIECHUS 3aJ1ayH, BRIOUPATh CIIOCOO pEIeHUs C
y4E€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbIH UHTEJJIEKT:

BIIAJ€Th  HABBIKAMH  TIO3HABATEIBHOW  peQUIeKCMW KAk  OCO3HAHHUS
COBEpIIAEMBIX JACHCTBUIM U MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIA/IETh
crnoco0aMu CcamMONpPOBEPKU, CAMOKOHTPOJSI Mpollecca U pPe3ysibTara pelieHUs
MaTeMaTHUYEeCKOM 3aJ1auu;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEUICHUU 3a7auH,
BHOCUTBH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa €U U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTIKEHUS WM HEIOCTYDKCHHS PE3yJIbTaTOB JIEATeIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEIBHOCTD:

MOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBUAYaJbHOU
paboThl mTpu pemeHun Y4YeOHBIX 3ajJad, NPUHUMATh IeJlb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboThl, paclpenensTh
BUJIbI pabOT, JOrOBapuBAThCS, OOCYX JaTh TMPOIECC M pe3yJbTar padoOTHI,
00001aTE MHEHUSI HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TPYHMNOBBIX Gopmax paboThl (0OCyX aeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPAUHUPOBATh CBOW JCHCTBUSI C JPYTMMH 4YJI€HAMU KOMaHJbl, OIICHUBATH
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPHUIM, CHOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/JICUCTBUS.

NPEAMETHBIE PE3YJIBTATDI

K koniy 10 kiaacca oOyJaromuiicss Hay4uTCs:

cBOOOHO OMEpUPOBATH MOHATHAMH: Tpad, IUIOCKUN rpad, CBI3HBIA Tpad,
nyTh B rpade, Ienb, LUK, JIEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4yallHOTO
HKCIEPUMEHTA;

CBOOOJHO OINEPUPOBATH TMOHATUAMM: CIyYalHBIA HKCIEPUMEHT (OIIbIT),
clly4aiiHOe COOBITHE, dJIEMEHTApHOE CllydailHOe COOBITHE (dTIEMEHTAPHBIA HCXON)
CIIy4allHOTO  OMbITa, HAXOJUTh BEPOSITHOCTH COOBITUH B  ONBITaX C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU;

HaxOJUTh U (POPMYIUPOBATH COOBITHS: MEpeceUeHne, OOBETUHEHUE HaHHBIX
COOBITUH, COOBITHE, NPOTHUBOMOJOKHOE JAHHOMY, HCIIOJIBb30BATh JHArPaMMBI
DOiinepa, KOOPAUHATHYIO NPSIMYIO JJIs peUIeHHs 3a/lad, MOJb30BaThCs (POpMYJIIOi
CJIO’KEHHS BEPOSITHOCTEN JIsl BEPOSITHOCTEH IBYX U TPEX CIIy4alHbIX COOBITHI;



ONEpPUPOBATh  INOHATUAMM: YCIOBHAsl  BEPOATHOCTb,  YMHOXKECHHE
BEPOSITHOCTEH, HE3aBUCUMbIE COOBITHS, JEPEBO CIYyYaHOTO HSKCIEPUMEHTA,
HaXOJIUTh BEPOSTHOCTU COOBITHI C TOMOULIBI0 TpaBujia YMHOXKEHHsS, IepeBa
CIIy4ailHOr0 OMbITa, HKCIOJb30BaTh (POPMYINy MOJHOW BEPOSATHOCTH, (HOPMYITY
baifeca mpu pemieHun 3aa4, ONpeaessaTh HE3aBUCUMOCTh COOBITUH 10 (popmyIie u
[0 OpraHU3aluy CIIy4YaillHOTO KCIIEPUMEHTA;

MPUMEHATh M3yYEHHbIE KOMOWHATOPHBbIE (OPMYJbI ISl TEPEUUCIICHHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4allHOTO OIIbITA, PELICHUS
3a/1a4 110 TEOPUHU BEPOSITHOCTEN;

CBOOOJTHO  OMEpUPOBATH TMOHATUSIMHU: OWHAPHBIA  CIy4YaWHBIM  ONBIT
(ucnplTaHue), ycrex U Heyjlaya, He3aBUCUMbIE HCIBITAHMS, CEpUs UCIBITAaHUM,
HaXOJIUTh BEPOSITHOCTH COOBITHI: B CEpPHM MCHOBITAHUNA 1O IMEpPBOrO ycrexa, B
CepHUH UCTBITAHUN BepHyIIN, B OMBITE, CBI3aHHOM CO CIy4YalHBIM BBIOOPOM W3
KOHEYHON COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH: Cily4ailHasi BEeIWYHHA, paclpeiesieHue
BEpPOSITHOCTEW, JAMarpaMma paclpeiesieHus, OuHapHas cllydailHas BeJIMYWHa,
reoMeTpuyYecKoe, ONHOMUAIBLHOE paclpeiesieHue.

K konity 11 kaacca oOyJaromuiicss HAyIuTCs:

ONEPUPOBATH TOHATUSAMU: COBMECTHOE pACIpEIEIEHNUE ABYX CIyYalHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PACHpPEAENICHUs ABYX CIy4YalHBIX
BEJIMYMH JUIS BBIACIICHUS PACHPENCICHHUS KaXIO0M BEIWYUHBI, OIPEACICHUS
HE3aBUCHUMOCTH CIIyYalHbIX BEIUYMH;

CBOOOJTHO OMEpUPOBATh MOHATUEM MATEMATHUYECKOTO OXKHJIAHUS CIy4dailHOU
BEJIMYUHBI (pacnpenereHus), IPUMEHITh CBOMCTBA MAaTeMaTUYECKOIO OXKUIAAHUS
IIpY pEUIEHUM 3a7a4, BBIUHUCIATH MAaTEMaTUYECKOE OKUJAHUE OMHOMHUAIBHOTO U
T€OMETPUUECKOTO PaCIpEEICHUN;

CBOOOJTHO OIEpPUPOBATh MOHATUSAMU: TUCIEPCHUS, CTAaHAAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, IPUMEHATh CBOMCTBA JUCIEPCHUH CIy4aMHOM BEIUYUHBI
(pactipenenieHns) MU PELIEHUN 3a]a4, BBIUMCIATH JUCHEPCHI0 UM CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMHAJILHOTO pacipe/ieIeHul;

BBIYKCIIATH BEHIOOPOUHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE U OLIEHUBATH
XapaKTEPUCTUKU TE€HEpPaJbHOM COBOKYNHOCTH [JAHHBIX IO BBIOOPOYHBIM
xapaktepuctukaMm. OneHUBaTh BEPOSITHOCTH COOBITHM M MPOBEPATh MpOCTeHIIne
CTaTUCTUYECKUE TUIIOTE3BI, NOJIb3YSCh H3YUEHHBIMU PACIPEACICHUSIMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Kontpoabnbie | IIpakTnyeckn
NPOrpamMMsbl Bcero o0pa3oBaTeJIbHbIE
padoThI e padoThbl
pecypchl
1 DneMeHTsl Teopuu rpadoB 3
) CiyyaiiHble OMBITHI, CITy4aiiHble COOBITHS U 3
BEPOSATHOCTH COOBITHIA
Onepauuu Haj MHOXKECTBaMU U
3 coObITuAMU. CIIO’KEHUE U YMHOKEHUE 5
BEPOATHOCTEN. Y CIIOBHAs! BEPOSTHOCTb.
He3saBucumeblie coObITHS
4 DIeMEeHThl KOMOMHATOPUKH 4 1
Cepun nocieoBaTeNIbHBIX UCIIBITAHUI.
5 Ucnbrranus bepuynnu. CiydaiiHbIi BEIOOD 5
13 KOHEYHON COBOKYITHOCTH
6 CrnyualiHble BEJIMUMHBI U paclpeaeacHus 14 1
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 34 2 0




11 KIIACC

Konn4yectBo 1yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne i/m Konrposbnsie | IIpakTnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
3aKoH OOJBIIHMX YHCET
2 DJIeMEHThl MAaTEMATHYECKON CTATUCTUKH 6
HenpepbiBHbIE ClTyyaliHbIE BEJTMYHHBI
3 (pacnpenenenus), MOKa3aTeIbHOE U 4
HOpMAaJIbHOE pacIpeleIeHUs
4 Pacnipenenenue Ilyaccona
CBsi3b MEX]y CIIy4ailHbIMH BEJIMUUHAMHU
6 O06o011eHre U crucTeMaTu3alus 3HaHU! 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0







IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KoaunvecTBo yacos DJIeKTPOHHbIE
Jara nu(ppoBbIe
Ne n/m Tema ypoka Konrpouasbnsie | IIpakTnyeckue
Bcero U3yYeHus! o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
I'pad, cBs3HbIl rpad, mpeacTaBICHUE
1 pacb, rpad, 1p 1 01.09.202
3a/1auy ¢ TOMOIIBIO Tpada 5
Crenensb (BaJIeHTHOCTh) BepiInHEL. [TyTh
2 1 08.09.202
B rpade. Llenu u nukist 5
I'pader Ha mockoctu. depeBo
3 pac Hep 1 15.09.202
CITy4altHOTO HKCIIEPUMEHTA 5
CrnyuaiiHble S5KCIIEPUMEHTHI (OTIBITHI) U
4 Clly4aiiHble COOBITUS. DIeMEHTapHbIE 1 22.09.202
COOBITHS (MCXOTBI) 5
BeposiTHOCTB citydyaifHOro COOBITHS.
BepositTHoCTH COOBITHII B OTIBITaX C
5 P I 29.09.202
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU 5
COOBITHSMHU
BeposTHOCTB ciTydaifHOTO COOBITHSI.
BeposiTHOCTH COOBITHII B OTIBITaX C
6 P 1 06.10.202
PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU 5
COOBITHSAMHU
7 [Tepeceuenue, 0ObeTUHEHIE MHOXKECTB 1




u CO6I>ITHI>1, IMPOTHUBOIIOJIOKHBIC

13.10.202
coObITus. PopMyia CI0KEHUS 5
BEPOSATHOCTEN
VYcioBHas BEpOATHOCTh. Y MHOKEHUE
8 BeposATHOCTEN. DopMyria yCIOBHOM 20.10.202
BEPOSTHOCTU 5
VYcioBHas BEpOATHOCTb. Y MHOKEHUE
9 BeposATHOCTENH. DopMysia yCIOBHOMN 10.11.202
BEPOSATHOCTH 5
10 ®dopMyIia MOJTHON BEPOSATHOCTH 17.11.202
5
1 ®opmyna barieca. HezaBucumeie 24.11.202
coOBITUA
5
12 KomOuHaTopHOE MPaBUIO YMHOKEHHUS. 01.12.202
[TepecranoBku u (hakTopHan 5
13 Uucno coueranuii. TpeyroibHUK 08.12.202
[Tackansa
5
14 ®dopmyna buaoMa HeroToHa 15.12.202
5
Konrtponbnas padora Nel: "I'padsl,
15 BEPOSATHOCTH, MHOKECTBA, 22.12.202
KoMOuHaTropuka" 5
16 bunapHbIil cydaitHbIi OIIBIT




(ucmpITaHKE), yCTIEX U HEYyaaua.

HeszaBucumpblie ucnbitanus. Cepust 29.12.202
HE3aBUCHUMBIX UCIIBITAHU 10 TIEPBOTO 5
ycrnexa
Cepus HE3aBUCUMBIX HUCIIBITAHUN 10

17 P A 12.01.202
MEPBOTO ycIexa 6
Cepus HE3aBUCUMBIX UCIIBITAHUN

18 P 19.01.202
beprymm 6
CrayvaliHbIA BEIOOp U3 KOHEYHOMN

19 Y P 26.01.202
COBOKYITHOCTH 6
[IpakTuueckas pabora c

20 02.02.202
UCTIOJTb30BAHUEM DJIEKTPOHHBIX TaOIHUI] 6
Cnyuaitnas BenuuuHa. Pacnipenenenue

21 BeposATHOCTEN. J[narpamMmma 09.02.202
pacnpeneneHus 6
Onepanuu HaJ CIy4allHBIMU
BenunuuHamu. [IpumMepsl

2 _puMep 5 16.02.202
pacnpenenenuii. bunapuas ciyvaitnas 6
BEJIMYMHA
I'eomeTpuueckoe pacnpeiesicHHeE.

23 P patnpen 02.03.202
buHoMuanbHOE pacnpeneieHue 6

24 MareMarnyeckoe 0KMIaHHUE CIIy4alHON
BennurHbl. COBMECTHOE pacnpesiesieHue 16.03.202




JABYX CJ'Iy‘IaI‘/‘IHHX BCINYHH

HezaBucumeie CJ'Iy‘—IElfIHBI@ BCIINYHHBI.

CBOICTBa MATEMATHYECKOTO OXXHNaaHWA.

25 . 23.03.202
MaremaTtuueckoe OXuaaHue OMHApHOM 6
CIIy4aliHOM BEJIMYUHBI
MaremaTHuecKkoe OXHUJTaHne

26 reOMEeTPUYECKOTO M1 OMHOMHAIILHOTO 06.04.202
pacrpeaeeHun 6

27 Jucnepcus u cTaHIapTHOE OTKIIOHEHHE 13.04.202

6
ucrepcusi OMHApHON ciyyaitHON

28 Aucnep cpriom &1 20.04.202
BenurHbL. CBOWCTBA AUCIIEPCHH 6
MatemaTuueckoe OXuaaHue

29 IIPOU3BENIEHUS U IUCIIEPCHUS CYyMMBI 27.04.202
HE3aBUCHUMBIX CITyYalHbIX BETUYHH 6
[IpakTuyeckas padora c

30 11.05.202
UCTIOJIb30BAaHUEM DJIEKTPOHHBIX TaOIHUI] 6
Jucnepcusi OMHOMHAJIBHOTO

acnpenenenus. [IpakTuueckas padota

31 pactipeX P P 18.05.202
C WCTIOJIb30BAHUEM DJICKTPOHHBIX 6
TabIUIL

32 O06o00111eHre U cCUCTEMATU3AIIMS 3HAHUIA 25.05.202

6
33 KonTponbnas padorta Ne2: "HcnpiTanus




bepnymnu. Cnyyaiinble BETUYUHBI U 25.05.202
pacnpenenenus" 6

34 O0001IeHrEe ¥ cucTeMaTh3alus 3HaHUi 1 25.05.202
6

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KIIACC

KoanuyectBo 4yacos DJIEKTPOHHBIE
Ne Hara uudposbie
Tema ypoxka KoutpoJbHbI IIpakTH4eckue
n/n Bcero U3YyYeHHS o0pa3oBaTe/ibHbIE
e padoThI padoThI
pecypchl
HepasenctBo Yeobbimena. Teopema
1 4 .T b . 1
eobimeBa. Teopema beprysum. 3akoH 01.09.2025
OOJIBILIUX YKCEeT
Hepasenctso Yeobbimena. Teopema
2 Yebd .T b .3 1
eobieBa. Teopema beprysum. 3akoH 08.09.2025
OOJIBIINUX YKCET
HepasenctBo YeOrniera. Teopema
4 .T b . 1
3 eobimeBa. Teopema bepnyin. 3akoH 15.09.2025
OOJIBIINX YKCENT
4 Br160pouHBIii METOT UCCIIeOBAHUN 1 22.09.2025
5 [IpakTuyeckas paboTa ¢ UCIOIB30BAHUEM 1
AJIEKTPOHHBIX TAOIHI] 29.09.2025
['enepanbHast COBOKYIHOCTD U Cly4yaiiHas
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
6 .0 1
XapaKTEePUCTUKAMHU I_[fHKa CPEIHETO U 06.10.2025
JUCIIEPCUU TeHEePaIbHON COBOKYITHOCTH C
MOMOIIIbIO BEIOOPOYHBIX XapaKTEPUCTUK
7 I'enepanbpHas COBOKYITHOCTb U ClIly4aiiHas 1
BBIOOpKA. 3HAKOMCTBO C BEHIOOPOYHBIMU 13.10.2025

XapaKTCPUCTUKAMU. OI_ICHKa CpCAHCTO N
JUCIICPCHUHA reHepanLHoﬁ COBOKYITHOCTH C




IIOMOIIIBIO BBI60p0‘IHBIX XapaKTCPHUCTUK

OneHnBaHne BEpOSTHOCTEN COOBITUI O
BBIOOpKE

20.10.2025

Cratuctuueckas runoresa. [IpoBepka
MIPOCTEUIINX TUIIOTE3 € MTOMOILBIO
CBOMCTB U3YUYEHHBIX pacIpeneleHnuin

10.11.2025

10

Cratuctuueckas runoresa. [IpoBepka
IIPOCTEUIINX TUIIOTE3 € TOMOILBIO
CBOMCTB U3YUYEHHBIX pacIpeneIeHun

17.11.2025

11

HpaKTI/I‘IeCKaﬂ pa60Ta C UCIIOJIb30BAHUECM
SJICKTPOHHBIX Ta6J'II/II_I

24.11.2025

12

[Tprmepsl HEMPEPBHIBHBIX CITyYalHBIX
BenurH. OyHKIMS IOTHOCTH
BEPOSTHOCTH

01.12.2025

13

PaBHoMepHOe pactipenenenue. [Ipumepsl
3aaa4, IpUBOJAIINX K ITOKAa3aTCJIbHOMY U
K HOpMaJIbHOMY pacIpe/ieIeHUsIM

08.12.2025

14

q)}IHKIII/IS{ IIJIOTHOCTHU BEPOATHOCTH
IMMOKAa3aTCJIbHOr'0 paCclpCACICHUA

15.12.2025

15

OyHKIHUA MTIOTHOCTA BEPOSTHOCTH
HOPMAaJIbHOT'O paclpeaeneHus

22.12.2025

16

ITocaenoBaTenbHOCTh ONMHOYHBIX
He3aBUCUMBIX coObITHI. [Ipumep 3agaun,
IpUBOAALLEH K pacnpenencHuto [lyaccona

29.12.2025

17

HpaKTI/I‘ICCKaH pa60Ta C UCIIOJIb30BAHUEM
QJICKTPOHHBIX TaGJ’II/IH

12.01.2026

18

KoBapuranus 1ByX Cily4ailHbIX BEJIMYMH.
Koaddumument xoppemnsaiuun

19.01.2026




19 CoBMecTHBIC HAOMIOIEHUS ABYX BEIUYUH 26.01.2026
20 Br16opounsrii k03 umenT koppensun 02.02.2026
1 Paznuune mMex 1y JIMHEWHOH CBA3BIO U
MIPUYUHHO-CJIEJCTBEHHOUN CBS3bIO 09.02.2026
22 JIuneiinas perpeccus 02.03.2026
7 [IpakTuueckast paboTa ¢ UCIOJIb30BAHUEM
AJICKTPOHHBIX TaOJIHUIT 16.03.2026
[IpencraBineHune TaHHBIX C OMOILBIO
24 TaOJIUI] ¥ TUarpaMM, OrrcaTelIbHas 23.03.2026
CTaTUCTHKA
75 OnbITH C paBHOBO3MOYKHBIMHU
AIIEMEHTAPHBIMH COOBITUSIMU 06.04.2026
26 Beruucnenue BeposiTHOCTEH cOOBITHII €
npUMeHeHneM GopmyI 13.04.2026
Beruucnenue BeposiTHOCTEH coOBITHII €
7 INPUMEHEHNEM TpapUUECKUX METOIO0B!
KOOpAMHATHAs MpsiMasi, IEPeBo, 20.04.2026
JMarpaMmma Jisiepa
28 CryualiHble BEJIMUMHBI U paclpeaeIcHus 27042026
29 MaremaTtnueckoe oXKuiaHue CiIy4aiiHON
BEITMYUHBI 04.05.2026
30 MaremaTnueckoe oXKuiaHue CiIy4aiiHON
BEJINYHHBI 11.05.2026




KoHTponbHas padora: "BeposTHOCTh 1

31 CTaTHCTHKA" ! 18.05.2026
Boruncnenue BeposiTHOCTEN COOBITUH C

32 npuMeHeHueM (GopmyI 1 rpaduuecKkux 1 25.05.2026
METO/IOB
Brruncnenue BeposaTHOCTEH COOBITHI C

33 npuMeHeHueM GopMyl U rpadpuuecKux 1 25.05.2026
METO/I0B
CrnyualiHble BETMUMHBI U paclpeaeieHusl.

34 MareMatuueckoe 0XKHIaHUE CITydaiiHON 1 5.05.2026
BEJIMYNHBI

OBIIEE KOJIMYECTBO YACOB I1O 34

[NPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJBHOU ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpoBepPsIeMOro .
00pa3oBaTe/IbHOW MPOrPaAMMBbI CpeHero 001ero odopa3oBaHus
pe3yJabTara
6 Teopus BEpOATHOCTEN U CTATUCTHKA
6.1 Yuratk U CTPOUTH TAOJIULBI U JUArpaMMbl
6 OnepupoBaTh  TMOHATUSAMHU:  CpeaHee  apu(MeTHdecKoe,  MeJHaHa,
‘ HauboJbIlIee, HAMMEHbIIIEe 3HAUCHHE, Pa3MaX MAaCCHUBA YHCIOBBIX JAHHBIX
OnepupoBaTh MOHIATUAMHU: CIYYAWHBIN SKCIIEPUMEHT (OIBIT) U CIlydaiiHOE
COOBITHE, 3JIEMEHTapHOE COOBITHE (PJIEMEHTAPHBIH HCXOM) CIy4aillHOTrO
6.3 ONbITA; HAXOOUTh BEPOSATHOCTH B OMNbITaX C PaBHOBO3MOKHBIMU
CIIy4aifHBIMU COOBITUSIMU, HAXOJAUTh U CPABHUBATH BEPOSTHOCTH COOBITHIA B
M3YUYEHHBIX CIy4YalHbIX KCIIEPUMEHTaX
Haxogute u QopmynupoBaTh COOBITHS: IEepecedyeHrue H OO0beIUuHEHHE
6.4 JaHHBIX COOBITHH, COOBITHE, MPOTHUBOMOJIOKHOE HJAHHOMY COOBITHIO;
' MOJIL30BAThCS qUarpamMmamu Jitnepa U GopMyIIoil CI0KEeHUs BEPOSITHOCTEH
MIPY PEILIEHUN 3a]1a4
OmnepupoBaTh MOHATUAMHU: YCIOBHAS BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHS,
6.5 HaXOJIUTh BEPOATHOCTH C MOMOUIbIO IMPAaBHJIa YMHOXEHHUS, C IOMOIIbIO
JiepeBa CIIy4yalHOTO OIbITa
6.6 [IpumMeHATh KOMOMHATOPHOE MPABWIIO YMHOXKEHUS TIPH PEIICHUH 3a/1a4
OrniepupoBaTh TMOHSTHSIMU: HWCIBITAHUE, HE3aBHUCHUMbBIC WCIIBITAHUSA, CEpPUs
6.7 UCIIBITAaHUH, YCIIeX W HeyJaya; HaXOJUTh BEPOSITHOCTU COOBITUI B CEpUU
' HE3aBUCUMBIX HCTBITAHUNA 10 TEPBOTO yCIeXa, HAXOAUTh BEPOSTHOCTH
coOBITHH B cepuU UcIbITaHu bepHym
6.8 OnepupoBaTb  NOHATUSIMU:  Cily4yailHash  BEJIMUMHA,  paclpesielieHue
' BEPOATHOCTEN, AMAarpaMmMa pacrpeaeneHus
11 KJIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepPsIEeMOro .
00pa3oBaTe/IbHOW NMPOrPaMMBbI CpelHero 001ero o0pa3oBaHus
pe3yabTara
5 Teopus BEpOATHOCTEN U CTATUCTHKA
51 CpaBHHBaTh BEPOSITHOCTU 3HAYEHUU CIIy4aiiHOM1 BEJIMYUHBIIIO

pacnpeaciCcHuIo Ui ¢ IOMOLIbIO JUarpamMm




OnepupoBaTb MOHATHEM MaTEMaTHYECKOTO  OKUIAHHS, MPHUBOIUTH
IpUMEpBl TOTO, KaK MPUMEHSETCS MaTeMaTH4ecKoe OXHJaHue CIydyaiHo

32 BEJIMYMHBI, HAXOJWUTh MaTeMaTHYECKOE OXUJAHUE 10  JIaHHOMY
pacupeeneHuo

5.3 HNmeTp npeacTaBieHUE 0 3aKOHE OOJBIITUX YUCETT

54 Hmets npencrasiaeHue 0 HOpMaJIbHOM PacClpeneIICHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUA

Teopust BEpOATHOCTEN U CTATUCTHUKA

6.1

[IpencraBneHre JaHHBIX ¢ MOMOIIBI0 Ta0uIl 1 auarpamMMm. CpeaHee apudmMeTndeckoe,
MeqraHa, HauOoJIblliee ¥ HauMEHbIIIee 3HAUYCHMsI, pa3Max, AUCTIEPCUs U CTaHIapTHOE
OTKJIOHCHHE YUCIIOBBIX HAOOPOB

6.2

CayvaiiHble SKCIIEpUMEHTHI (OIBITHI) U CIIydaiiHbIE COOBITHS. DJIeMEHTapHbIE COOBITHS
(ucxozpl). BeposiTHOCTh citydaliHOrO COOBITHS. BAM30CTH YaCTOTBIM BEPOSTHOCTH
coObITHil. CityyaiiHbIE OIBITBI C PAaBHOBO3MOXKHBIMU 3JI€MEHTApHBIMU COOBITHUSIMH.
BeposiTHOCTH cOOBITHI B OIBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU

6.3

Omnepanu  Hajg COOBITUSIMH: TepeceuyeHue, OObEJUHEHUE, MPOTUBOMOIOXKHbIC
coObITHs. [Inarpammsl Ditnepa. @opMyiia ClI0KeHHsI BEpOSATHOCTEH

6.4

VYcioBHass  BEpOSITHOCTh.  YMHOXEHHE  BEpoATHOCTEH.  [lepeBo  ciydailHOro
sKcriepuMenTa. @opmyna moaHoi BeposTHOCTU. HezaBucuMbie COOBITHS

6.5

KomOunaropHoe mnpaBwio ymHOXeHHs. [lepectaHoBku wu dakrtopuan. Yucno
couetanuil. Tpeyronbauk Ilackans. ®opmyna 6uHoma HeroTona

6.6

bunaphblli ciydaiiHbII OmBIT (MCHBITAaHWE), yclnex M Heynada. HesaBucumble
ucnplTanus. Cepus HE3aBUCHMBIX UCHBbITaHUN 110 mepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyum

6.7

Cnyuaiinas BenuunHa. PacnpeneneHue BeposiTHOCTEM. Jlmarpamma pacnpeneneHus.
[Tpumeps! pactipesieIeHni, B TOM YHCIIE TEOMETPUIECKOSH OMHOMHAIBLHOE

11 KUIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

YucnoBbie XapaKTCPUCTUKU CJIy‘-IElﬁHLIX BCJINYHMH: MATCMAaTH4YC€CKOC OXUIaHUC,
JUCTICPCUA U CTaHAAPTHOC OTKIIOHCHHUC. HpI/IMepI)I IMPUMCHCHUA MAaTEMATHYCCKOI'O
OXuJaHusi, B TOM YHCJIC B 3aJadyax H3 HOBCCI[HCBHOf/i KM3HU. MarteMaTndeckoe
OXXHMJIaHWe OWHAPHOW CIIy4ailHOW BENWYMHBI. MaTeMaTH4YecKoe OXKUIAHUE CYMMBbI
CJ'Iy‘-IaI\/IIHI)IX BelmunH. MaTteMaTHueckoe OXKHNIJAaHUC U JUCIICPCHUA TCOMETPUUCCKOIo U
OMHOMUAIIBHOTO pacIipeieIeHH

52

3aKkoH OOJBIIMX YHCET M €r0 POoJb B Hayke, Mpupojae u oOmiectBe. BriOOpoUHBIit
METOJI UCCIIENOBAHU I




53

[Ipumepsl  HENPEpPHIBHBIX  CIy4YalHbIX Benu4yuH. [loHSATHE O MJIOTHOCTH
pacnpezeneHus. 3aaauu, NPUBOJAIINE K HOpMAIbHOMY pactipenesneHuto. [lonsaTtue o
HOpPMaJIbHOM pacIpeaeIeHUH




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOMN
IMPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHMUS

Kon IIpoBepsiemble TPeOOBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM OCBOEHHUS
NPOBePsIEeMOro | OCHOBHOW 00pa3oBaTeIbHOI MPOrpaMMbI CpeIHEero 0o1ero
TpeGoBaHus o0pa3oBaHust

Bnanenne MeTogamMu J0Ka3aTeNbCTB, aJrOPUTMAMHU PpEIICHUS 3a/ad;
ymeHue GopMyJIHpoBaTh M ONEPUPOBATh MOHATHUSMHU: OIpe/eIeHHE,
aKCUOMa, TeopeMa, CIEACTBHUE, CBOWCTBO, IPU3HAK, J0KA3aTEJIbCTBO,
paBHOCHIIbHBIE (P OPMYJIMPOBKH; TPUMEHATh HX; YMEHHE (POPMYIUPOBATH
o0paTHOe M NPOTHUBOMOJIOXKHOE YTBEP)KICHHE, NMPHUBOAUTH NPUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ MAaTeMaTWYeCKOW HHAYKLUH;
IIPOBOJIUTH JI0Ka3aTeNbHbIE PACcCyKIEHUS MPH PELICHUH 3ajjay, OLIEHUBATh
1 JIOTHYECKYI0  TPaBHJIBHOCTh  PACCYXXJIEHHH; yMEHHE OIepUpOBaTh
MOHSTUAMU: MHOKECTBO, MOJMHOKECTBO, OINEpallMd HaJl MHOXECTBaMH;
YMEHHE  HCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIH  ammapaTr i
OTHCaHUs PEaJbHBIX MPOLIECCOB U SIBICHUN M MPHU PELICHUU 3a]a4, B TOM
qucie U3 IPyrUX y4yeOHBIX MPEIMETOB; YMEHHE ONEepUPOBATh MOHATHUAMM:
rpad, cBs3HBIN Tpad, JepeBo, MUK, rpad HA MIOCKOCTH; YMEHHE 3a/1aBaTh
U OMMCHIBATh Ipadbl pa3iInYHBIMU CIIOCOOAMM; HCIIONb30BaTh Tpadbl MpU

pCUICHUMA 3a1a1

2 YMeHue omnepupoBaTh MOHATHSAMH: HATypalbHOEC YHCIIO, LEJNOE YHCIIO,
CTEIEHb C IEJIBIM MMOKa3aTeseM, KOpEHb HATYPaabHON CTEIEHH, CTEIIEHD C
panMoOHAIBHBIM MOKa3aTelieM, CTETNeHb C JCHCTBUTEIbHBIM TOKA3aTeseM,
jJorapupM dYHCIIa, CHHYC, KOCHHYC M TaHTEHC MPOU3BOJBHOTO YHCIIA,
OCTaTOK IO MOJYJIIO, PAIMOHAJIBHOE YKCJIO, HPPAIMOHAIBHOE YHCIIO,
MHOXXCECTBAa HATypaJbHBIX, MNCJIbIX, PAlUOHAJIBbHBIX, HeﬁCTBHTeHBHLIX
YHUCEJ, YMEHHUE UCIIOIh30BaTh MPU3HAKH JCIUMOCTH, HAUMEHBIIINA OOITHI
JCTUTEh W HaWMEHbIIEEe OoOlee KpaTHOe, ajlroputM EBkimuaa mpu
pEeIICHUM 3aa4; 3HAKOMCTBO C PA3JIMYHBIMU MMO3UIIUOHHBIMU CHCTCMaMH
CUHUCJICHHUS; YMCHHUE BBITIOJIHATH BHIYUCICHUE 3HAYCHUH U TIPeoOpa3oBaHus
BBIPOKEHUI CO CTENeHsAMHU W JjorapudmMamu, mpeoOpa3oBaHus IPOOHO-

palOHANbHBIX ~ BBIPDAKEHUH; YMEHHE  ONEpUpOBaTh  MOHSATHSIMHU:

OCICO0BATCIBHOCTD, apI/I(bMeTI/I‘-IeCKaH rnporpeccusd, TrcoMCTPpHUYICCKAAL




nporpeccusi, OECKOHEYHO YOBIBarollas TeOMETpUYecKass MpOrpeccus;
YMEHHE 3a/1aBaTh II0CIEIAOBAaTEILHOCTH, B TOM YHCIE C IIOMOLIBIO
PEKYPPEHTHBIX (POpMyYJI; YMEHUE ONEpUPOBATh MOHATUAMU: KOMILJIEKCHOE
YHUCII0, CONPSIKEHHBIE KOMIUIEKCHBIE 4MCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOIO ~ 4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredpauyeckas); yMeTb
MPOU3BOJUTH apU(PMETHUYECKHE NEHCTBHA C KOMIUIEKCHBIMHU YHUCIIAMH;
IPUBOIUTH IPUMEPHI MCIIOJIb30BaHUS KOMIUIEKCHBIX YMCEN; ONEpUpOBaTh
NOHATUAMM:  MaTpuia 2x2 wu  3X3, ompeaenuTeNb  MaTpHIbI,

FeOMeTpI/I'—IeCKI/Iﬁ CMBICJI OTTPCACIIUTEIIA

YMeHune onepupoBaTh MOHATHAMH: palMOHAIbHbBIE, HppalloHalbHbIE,
MOKa3aTeNbHbIE, CTENEHHBIC, JIOTapU(PMUYECKHE, TPUTOHOMETPUUECKUE
ypaBHEHHsS ¥ HEPaBEHCTBA, WX CHUCTEMBI, yMEHHE OINEPUPOBATH
MOHSTUSAMU: TOXAECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa VYpaBHEHUW ¢ HEPABEHCTB, PABHOCHIBHOCTH
YpaBHEHUH, HEPAaBEHCTB M CHUCTEM; YyMEHHE pelaTb YpaBHEHUS,
HEPaBEHCTBA M CHUCTEMbl C TOMOUIBIO PA3IUYHBIX NPUEMOB; peIlaTh
ypaBHEHHUs, HEPABEHCTBA W CHCTEMBl C IapaMeTpOM; MPUMEHSATH
ypaBHEHUS, HEPABEHCTBA, UX CHCTEMBI IS PEUICHHS MaTeMaTHYECKUX

3aJa4 U 33]1a4 U3 pa3INdHbIX 00JacTel HayKu U pealbHOM KU3HU

YMeHue omnepupoBarh TOHATHSIMH: (DYyHKIHS, YETHOCTH (YHKIIHH,
NEPUOJIUYHOCTh (PYHKIMM, OTPaHUYEHHOCTh (YHKIMHM, MOHOTOHHOCTb
GyHKIMHU, SKCTpeMyM (QYHKIUH, HauOOJblllee W HAUMEHBIIEE 3HAUCHHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (QYHKIMs, aCUMITOTHI Tpaduka
¢byHKUMU, TepBas U BTOpas NMPOU3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢bu3nyecKuil CMBICI TPOM3BOAHOM, MEpBOOOpa3zHas, OIpeeTEHHbII
MHTErpajl; yYMEHHE HaxXOAMTh ACHUMITOTHI Tpaduka (YHKUUH; yMEHHUE
BBIUUCIIATH  NPOU3BOJHBIE  CYMMBI, TpPOW3BEICHUS, YacTHOTO |
KOMIMO3UIUK (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelbHOW K Ipaduky
GyHKIMU; yMEHHE HAaXOMUTh MPOM3BOJHBIC 3JEMEHTAPHBIX (DYHKIIHIA;
YMEHHE MHCIIOJb30BaTh IPOM3BOJHYIO [UId HCCIENOBaHMUA (YHKIMH,
HaXOJUTh HauOOJNbIIME WM HAaWMEHbIINE 3HAYEHUS (YHKIMHA; CTPOUTH
rpadMKd MHOTOYICHOB C KCIIOJB30BAaHHEM amiapara MaTeMaTHYeCKOTO
aHajau3a; NPUMEHSTh MPOU3BOAHYIO JJIi HAXOXKICHUS HAWIY4LIero
pelieHuss B TPUKIAJHBIX, B TOM YHCJIE COLUAIBHO-)KOHOMHUYECKUX U

(bU3MYeCKUX 3aJladax; HAXOJUTh IUIOMAAU M 00bEMBI (PUTYp C MMOMOIIBIO




HHTCTpajia; HIPUBOAWUTL IPHUMCPbI MATCMATHUYCCKOTO MOACIHUPOBAHHA C

NOMOIIbI0 AU PepeHInaNbHBIX YPaBHEHU I

YMeHne onepupoBaTh NOHATHIMU: Tpapuk QyHKIMH, oOpaTHast QyHKIUS,
KOMIO3ULUS (DyHKUMH, JMHEeHHas (QYHKUWA, KBaJpaTuyHas (QYHKLUS,
panyoHanmbHas (QYHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETPUUECKUE
GbyHKIMM, OO0paTHbIE TPUTOHOMETpPHUYECKHE (PYHKIMM, IMOKazaTelabHas M
norapupmuueckass (QyHKIHMH; YMEHUE CTPOUTh TIpapuKH H3YYEHHBIX
GyHKUMH,  BBINOJHATH  NpeoOpa3oBaHUsl  rpaduKoB  (QYHKIHH,
UCMOJIb30BaTh Tpa(UKK Uil U3y4eHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHNH 3334 U3 JPYTHX Y4eOHBIX MPEJAMETOB M 3ajad M3 peabHOM
KHU3HM; BBIpaKaTb (OPMYJIaMU 3aBHCUMOCTH MEXIy BEJIMYHMHAMU;
MCMOJIb30BaTh CBOMCTBA M Tpaduku (GyHKIMHA Ui pelieHus ypaBHEHUH,
HEPaBeHCTB M 3a7ad C IapaMeTpaMy; HM300pakaTb Ha KOOPIMHATHOMN

IINTIOCKOCTHU MHOXKCCTBA peI_HeHI/Iﬁ ypaBHeHHﬁ, HEPABCHCTB U UX CUCTEM

YMeHue pemath TEKCTOBbIE 3aJaud pa3HbIX TUIOB (B TOM YHCIE Ha
MPOIICHTHI, JOJM M YacTH, Ha JBIKEHHE, pabOTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJlOTH, 3a/1a4d U3 O00JaCTH YIpPaBJIEHHs JIMYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJATH BBIPAKCHUS, ypPaBHEHHs, HEPAaBEHCTBA MU UX
CUCTEMBI II0 YCIIOBUIO 3aJayH, HUCCIIEN0BATh IIOJYyYEHHOE pELICHUE U
OLICHMBATh IPABJONOAOOHOCTh pPE3YyJbTATOB, YMEHHE MOJECINPOBATH
peanbHbBle CUTyallMM Ha $S3bIKE MAaTE€MAaTHKH; COCTaBIATH BBIPAKECHMUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a1a4U, UCCIEN0BATh
IOCTPOEHHbIE ~ MOJAENM C  MHCHOJNB30BAaHMEM  ammapara  ajureopsl,

MHTEPIPETUPOBATH MOTYYCHHBIN pe3yiabTatT

YMeHue onepupoBaTh MOHATHIMH: CpelHee apu(MeTHyecKoe, MeauaHa,
HanOoJpIIee U HaMMEHbINEE 3HAUYCHUS, pa3Max, AUCIEPCHUs, CTaHAaPTHOE
OTKJIOHEHHE YHCIOBOTO Habopa; yMEHHE HW3BJIEKaTb, MHTEPIPETUPOBATH
uH(pOpMAaIIMIO, MPEICTABICHHYIO B TaOJHMIaX, HA AWAarpaMMax, rpadukax,
OTPa)KaIOIyI0 CBOMCTBA PEAIbHBIX MPOIIECCOB U SBJICHHM; MPEICTABISTH
uHGOpMAIIMI0O C TOMOIIbI0 TabMUIl W JAMarpaMM; HCCJIeN0BaTh
CTaTUCTUYECKHE JaHHBbIE, B TOM YHCJIE C MPUMEHEHHEM TpaduyecKux
METOJIOB M 3JIEKTPOHHBIX CPEACTB; rpapuuecKu MUCCIeA0BATh COBMECTHBIE

HaOJI0IEHUS C MOMOIIBIO JIMarpaMM pacCeUBaHUs U JTMHEHHON perpeccun

YMeHHe onepupoBaTh IOHATHUAMM: CIYyYaWHBIA OIBIT W CIy4ailHOE
COOBITHE, BEPOSATHOCTh CIY4YalHOro COOBITHS; YMEHHE BBIYHUCIATH

BCPOATHOCTH C HCIIOJIB30BAHUCM rpaq)nqecmdx MCTOJOB; TPUMCHATH




(bOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOSITHOCTEH, (OPMYITy IOITHOM
BEpOSATHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (aKTHl U (OPMYIIHI;
OLICHWBATh BEPOSATHOCTU PEAITBHBIX COOBITHI; yMEHHE OIEepPHpPOBATH
NOHATUSAMM:  ClIydyaiiHas BEJWYMHA, pacIlpelelieHHe BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHWe, JHUCIEPCUs W CTaHAapTHOE OTKIOHEHHE
CIy4yallHOW  BEJIMYHMHBL, (DYHKIMM pacmpeieieHus] W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIILHOTO W HOPMAJIBHOTO paclpe/ielieHuil; yMeHne
UCIIONIb30BaTh CBOMCTBA M3YUEHHBIX paclpelesIeHUi Ul pPelIeHus 3a/ay;
3HAKOMCTBO C MOHSATHUSMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
WCCIIC/IOBAHMIA; yMEHHE TPHUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OONBLIMX 4YHMCEd B MNPHUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX; YMEHHE
OTIEpUPOBATh MOHATUSMH: COYETAaHUE, TEePECTaHOBKA, YWCIIO COYETAHHA,
YHUCIIO  TEPeCTaHOBOK;, OmHOM  HbpIOTOHA; yMeHHE  NPHUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS Ul PEIICHHs 33/1a4; OLICHUBAThH
BEPOSITHOCTH PEaIbHBIX COOBITHH; COCTAaBIATH BEPOSTHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH NOJTYUYCHHBIA pPe3ybTaT

YMenue onepupoBaTb MOHATUSAMHU: TOYKa, INpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YIJIa, IJIOCKUH yToJl, IBYTpaHHbIN
yroJl, TPEXTPAHHBIA yIoJl, CKpPEUIMBAIOUIMECS MPSMBIE, TapaJJIEIIbHOCTh U
NEPIEeHIUKYISIPHOCTh NPSIMBIX U IUIOCKOCTEH, Yrojl MEXIy HpsIMbIMHU,
Yroa MexAy TMpsSMOM U IUIOCKOCTBIO, YrOJ MEXJy IUIOCKOCTSAMH,
paccTossHue OT TOYKM JO IUIOCKOCTH, DPACCTOSIHME MEXAY MPSMBIMH,
pacCTOsIHUE MEXIy IIOCKOCTSIMHU; YMEHHE HCIIOJIb30BaTh IPHU PELICHUU
3ajja4 M3y4YeHHbIE (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHE OLICHUBATh
pa3Mepbl OOBEKTOB OKpY)KAIOIIEro MHpa; CTPOUTh MaTeMaTUYECKUE
MOJENIU C TOMOIIBI TeOMETPUYECKUX MOHATUA U BEJIWYUH, pelaTh

CBA3aHHBIC C HUMHU NPAKTUYCCKUEC 3aa9U
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YMeHne onepupoBaTh MOHATHUSAMH: IUIOMAAb (QHUTYPBI, 00BEM (GHUTYDHI,
MHOTOTPaHHMK, NPaBUIbHBIA MHOTOTPAHHHK, CEYCHHE MHOTOTPaHHMKA,
Ky0, napaienenuresn, NOpu3Ma, NHpamMuiaa, (Urypa U TMOBEPXHOCTb
BpallleHHs, LMIMHIpP, KOHycC, map, cdepa, miomans chepsl, MIOMAIb
MOBEPXHOCTH MHUPAMHUbI, IMPHU3MBI, KOHycCa, LWIHHApa, 00BEM KyoOa,
IPSIMOYTOJIBHOTO  Mapajulefienunea, MNUpaMHJIbl, MPU3MBI, IHJIMHAPA,
KOHyca, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEYEHHMs KOHyca M LMIUHAPA,
napajuleJIibHble OCH WJIM OCHOBAHMIO, CEYEHHE Iapa, IJIOCKOCTb,

Kacaromasics chepbl, MWIMHAPA, KOHYCA; YMEHHE CTPOUTh CEUCHHUE




MHOTOTpaHHHKA, M300pa’kaTh MHOTOTPAHHUKH, (DUTYPHI U TOBEPXHOCTH
BpAIlIEHUs, UX CEYEHUS, B TOM YHCJIE C IIOMOILIBIO IEKTPOHHBIX CPEACTB;
yMEHHE MPHUMEHSTHh CBOMCTBA IeOMETpUYECKUX (PUTYp, CaMOCTOSTEIBHO
(bopMyIHpoBaTh ONpeeNeHU U3ydyaeMbIX (GUTyp, BBIIBUraTh TUIIOTE3bI O
CBOMCTBAX M MpPHU3HAKAX TIEOMETpUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OTpoBepraTh HX; YMEHHE TMPOBOJAUTH Kiaccudukanuio ¢GUryp 1o
pa3iaMyYHBIM IPU3HAKAM, BBINOJIHATH HEOOXOAMMBIE JOTOJHUTEIbHbBIE

IMOCTPOCHUA
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YMeHHue omnepupoBaTh TOHATHSIMH: JIBIDKCHHE B  POCTPAHCTBE,
HapaJIJIeJIbHLIﬁ NEpeHOC, CUMMCTPHA Ha IMJIOCKOCTU M B IIPOCTPAHCTBEC,
MMOBOPOT, TMpeoOpa3oBaHuEe TOM00MSA, TMOAO0OHBIE (UTYPBI; YMEHHUE
pacmo3HaBaTh paBHbBIE U MOAOOHBIE (UTYPHI, B TOM YHUCIE€ B TPUPOJIE,
HCKYCCTBEC, apXUTCKTYPEC, UCIIOJIB30BATh I'COMCTPUUCCKHUEC OTHOLICHUA TIPHU
peIlICHHH 3aJa4; HAXOJUTh TEOMETPUYECKHE BEIWYHMHBI (IUIMHA, YTOI,
ioniaib, 00bEM) MpU PELICHUH 33134 U3 JPYTUX YYEOHBIX NPEAMETOB U
U3 peabHOM KW3HH, YMCHHE BBIUUCIATH TC€OMETPHUCCKUE BEIUYHHBI
(nmuHA, YTrOJN, TWIOMAnh, OOBEM, IUIOMAAh MMOBEPXHOCTH), HCIIONB3YS
HU3YYCHHBIC (bOpMy.HBI U MCETOABI, B TOM YHCJIC: IIIOMIAAb IMOBECPXHOCTH
MUpaMUIbl, MPU3MBI, KOHYCa, HWIMHIpA, MJoans cdepsl; o0bEM Kybda,
NPAMOYTOJBHOIO  Hapajuieienunesa, NUpaMuibl, NOPU3MBbL, LWIMHIPA,

KOHYCa, [I1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00BbEMOB MOI00HBIX QUTYP
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YMeHue OIICPpHUPOBATH MOHATHUAMHU: HPAMOYT'OJIbHAA CUCTEMA KOOpPAWHAT,
BCKTOpP, KOOPAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOMU3BCACHUC BCKTOpa Ha 4YHCIO, Ppas3jIoKCHHUE BCKTOpa IIO0 6a3Hcy,
CKaJIIpHOC TIPOU3BCACHUEC, BCKTOPHOC IMPOU3SBCACHUEC, YIOJI MCKAY
BCKTOpaMH; YMCHUC HCIIOJb30BaTh BGKTOpHBIﬁ n KOOp)IPIH&THBIfI METOJ

JJIg PpCIICHUA T'COMCTPUICCKUX 3a/1ad U 3aa4 JpYyTHUX y‘le6HBIX npeaAMCTOB
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YMmenue BLIGI/IpaTB HO,Z[XOI(SIH_II/II\/'I MCTOJ AJid pCIICHUS 3ala4u; IOHUMaHUC
3HAYUMOCTH MATCMATUKW B HU3YYCHUU MPHUPOAHBIX H O6HICCTB€HHI)IX
nmponeccoB M HBHeHHﬁ; YMCHHE pacClioO3HaBaTh IIPOABJICHUC 3aKOHOB
MAaTE€MaTUKH B UCKYCCTBC, YMCHHUEC MPUBOJUTL MPUMECPLI MAaTCMATUYCCKUX

OTKPBITUH POCCUUCKON U1 MUPOBOM MAaTEMaTUYECKON HAyKH




IHEPEYEHD 2JIEMEHTOB COIAEP KXKAHUA, IIPOBEPAEMBIX HA EI'D
IO MATEMATUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

1 Yucna v BBIYUCICHUS
1.1 HarypanbsHsle u nensie ynucna. [Ipu3Haku AeIMMOCTH LEIBIX YHACEIT
12 Pammonansubie  uymcia. OOBIKHOBEHHBICE M JIECATHYHBIE JpOOHM, TPOILICHTHI,
. OeCKOHEUHbIE TIEPUOUUECKUE IPOOH
13 ApudmeTnueckuii KOpeHb HaTypaJlbHOW cTeneHu. JelcTBHs ¢ apuMEeTHUECKUMHU
' KOPHSIMU HaTypaJIbHOM CTENEHU
14 Crenenb c 1enbIM nokasareneM. CTeneHb ¢ paluoHalbHBIM Noka3arenem. CBoiicTBa
' CTETICHU
15 CuHyCc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
. apKTaHI'€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuunbie U HaTypajabHbIC JOTapru(MbI
JletictBuTenpHbIe 4YHcla. ApudmeTrdeckue omnepanuu ¢ JeHCTBUTEIHHBIMHU
1.7 gyrcnamu. [IpubnmkEHHbIC BEIYUCICHISI, TIPABIIIA OKPYTJICHUS, PUKUIKA U OIICHKA
pe3yibpTaTa BEIYMCICHUN
1.8 [IpeoGpaszoBanue BbIpaKeHUI
1.9 KommiekcHbie unucna
2 VYpaBHEHUs 1 HEpABEHCTBA
2.1 Lenblie u 1poOHO-paIIOHAIBHBIE YPaBHEHHUS
2.2 HppanuonanbHele ypaBHEHUS
23 TpuroHomeTpuyeckre ypaBHEHHUs
24 [Toxa3zaTenbHbIE U JTOTapUPMHUIECKIE YPAaBHEHHS
2.5 Lenble u 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppanmonansHble HEpaBeHCTBA
2.7 [TokazaTenbHBIC U JOTapUMUUECKIE HEPABCHCTBA
2.8 TpuroHomerpuyeckre HEpaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11

Marpuna cucteMsl JMHEHHBIX ypaBHEeHHH. OnpeaenuTenb MaTpUIbI




@yHKIMHU U TpadUKu

Oyukuus, cnocoObl 3amaHus (pynkuuu. ['padux dyskumu. B3aumHo oOpatHbIe

>l ¢ynkuun. YérHple u Heu€THble pyHKIMU. [leprnoauueckue pyHkunu
OOnacte ompeneneHuss M MHOXKECTBO 3HaueHUH Qynkuun. Hynmu QyHKum.
39 [IpomexxyTku  3HaKomocTostHCTBA.  IIpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcumMymMbl U MUHUMYMBI (QyHKIUH. HamOonpliee ¥ HauMeHbIee 3HAYCHUE
(YHKIMN Ha TPOMEXYTKE
313 Crenennass ¢QyHKIMS C HaTypajbHbIM M IeJIbIM TOKa3arteneM. E€ cBoiicTBa u
‘ rpa¢uk. CoiicTBa 1 rpaduK KOPHS /-0l CTETICHH
3.4 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenbHas u orapudpmMudeckas (yHKINU, KX CBOHCTBA U TpaUKH
3.6 Touku paspeiBa. AcumntoTsl rpagukoB ¢yHkiuid. CpolicTBa  (yHKIMH,
' HENpPEepBIBHBIX HAa OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TOCIIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpudeckas nporpeccuu. @opmyra CI0XKHbBIX IPOLIEHTOB
4 Hauana MaTemMaTHueckoro aHanusa
4.1 [IpousBonnas ¢pynkuuu. [IponsBoaHbIe 31eMEHTAPHBIX (GYHKLINI
[IpumeHeHne NPOM3BOAHONM K HCCIENOBaHUIO (YHKUMH Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOoJNbIIero ¥ HaMMEHbBIEro 3HaYeHus (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHoxecTBa 1 JIOrHKa
5.1 MHoXecTBo, onepanuu HaJl MHOKecTBaMu. [lnarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 durypsl Ha MITOCKOCTH
7.2 [IpsiMble U TIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTOrpaHHUKH
7.4 Tena 1 mOBepXHOCTH BpaIlEHUs




7.5

KoopauHats! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

METOANYECKHUE MATEPUAJIbBI UISA YAUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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