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HHOACHUTEJBHASA 3AIIMCKA

VYyeOHblll Kypc «AnreOpa W Hayajga MaTeMaTUYECKOIO aHAJIA3a» SIBISETCS
OTHUM M3 HauOoJsiee 3HAYMMBIX B IMPOTPaMME CPEIHEro OoOIIero oOpazoBaHUS,
MOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECNEYMBACT MHCTPYMEHTAIbHYIO 0a3y auis
U3YYEHHS] BCEX €CTECTBEHHO-HAy4YHBIX KYpPCOB, a C JPYroil CTOPOHBI, POpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE 00yYaronuXxcsi Ha ypOBHE, HEOOXOAMMOM
JUTSI OCBOEHUST WH(MOPMATHKHU, OOIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JAPYTHUX
AUCIMIUTMH. B paMkax maHHOTO y4eOHOTrO Kypca oOydaromuecs OBIIAJEBAIOT
YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HayKd, KoTopas (OpMyIUpYyeT CBOH
JOCTHKEHUS B MaTeMaTH4EeCKOM popme.

VY4eOHblli Kypc anreOpsl U Hadall MaTeMaTUYECKOr0 aHallh3a 3aKJiaJIbIBaeT
OCHOBY [IJIi YCHEIIHOTO OBJAJCHUSA 3aKOHaMHM (PU3HKH, XUMHUU, OHOJIOTHH,
MMOHMMAaHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTUSI SKOHOMUKHU U OOIIECTBEHHOU KU3HH,
MO3BOJISIET OPUEHTUPOBATHCA B COBPEMEHHBIX HU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIOIb30BaTh MX JJIA JajbHEWIIero oOpa3oBaHus U B
MOBCEHEBHOM >KU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMM KOHCTPYKIUSIMU aireOpbl M MaTEMaTHYECKOrO aHaliu3a pa3BUBACT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTHU, OOOCHOBBIBATh HCTUHHOCTH, JIOKA3bIBATh
YTBEPAKIACHUS C MTOMOIIBI0O MHIYKIIMU U PACCYKIaTh NEAYKTUBHO, UCIOJIb30BaTh
00001IeHNe W KOHKPETU3alMI0, a0CTparupoBaHWE M aHAJIOTHI0, (HOpMHUpPYET
KpEaTUBHOE U KPUTHUUECKOE MBIIIICHUE.

B xone m3yuenus yueOHOro kypca «Anredpa ¥ Hayaia MaTeMaTHYECKOTO
aHanau3ay oOydYaroluecsl MOJy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAIHBIX 3ajad,
CaMOCTOSITENIbHOTO MOCTPOEHUS MAaTEMAaTUYECKUX MOJENIEN peallbHbIX CUTYyalluu,
UHTEpPIpETAlUd  TOJYyYECHHBIX  PEHIEHUM, 3HAKOMATCS C  MOpUMEPaMH
MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B TPUPOJE, HAyKe U MCKYCCTBE, C
BBIJJAIOIIUMUCS MATEMATUHYECKUMU OTKPBITUSIMUA U UX aBTOPAMH.

VY4eOHplli Kypc 00JaaeT 3HAYUTENHHBIM BOCIHUTATEIBLHBIM TOTCHIIHAIIOM,
KOTOPBI peanu3yercs Kak dYepe3 Y4YeOHBI Marepuan, CIOoCOOCTBYIOMINN
(GbOopMHPOBAHNIO HAYYHOTO MHPOBO33PEHHs, TaK M 4Yepe3 crenuduky ydeOHOM
NeATEeIbHOCTH, TpeOyromed MpOAOIKUTEILHON  KOHIICHTpAIlMM  BHUMAaHUS,
CaMOCTOSITeNIbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 3a IMOJy4YCHHBIN pe3ysIbTarT.

B ocHoBe MeToauku oOydeHus anredpe u HadajaM MaTeMaTUYeCKOTro aHaau3a
JISKUT NEATSIIbHOCTHBIA MMPUHITUATT OOYICHHUS.

B cTpykType yuebHOro Kypca «Anredpa u Hayaia MaTeMaTHYECKOTO aHATTU3a»
BBIICJICHBI  CIEAYIOIIME COJAepk aTelbHO-MeToAnYeckue JuHuu: «Yucna wu
BbIYMCIICHUS, «DyHKIIMU U rpadukn», «YpaBHEHHUs U HepaBeHCTBa», «Hauana
MaTeMaTU4YecKoro ananuza», «MHoXkecTBa U JIOTHKa». Bce OCHOBHbIE



COZIepKATEIbHO-METOIMUECKUE JIMHUA HW3Yy4aloTCd Ha MPOTSHKEHHH JBYX JIET
oOyueHus Ha ypOBHE CPEAHETO 00IIEro 00pa3oBaHusl, ECTECTBEHHO JOTOIHSS APYT
Jpyra 1 MOCTENEHHO HACHIIAsICh HOBBIMU TEMAMHU U pasjienaMu. JJaHHbIN yuyeOHBbIH
KypC SBIIIETCS WHTETpaTHBHBIM, IOCKOJBKY OOBEIUHSET B cebe conaeprkaHue
HECKOJIbKUX MaTeMaTHYEeCKUX TUCIHUIUINH, TaKUX Kak aiaredpa, TPUrOHOMETpPHS,
MaTEMaTUYECKUN aHAJIN3, TEOPUS MHOXKECTB, MaTeMaTHYecKas Joruka u apyrue. [1o
Mepe TOro Kak 00ydaroIuecs OBJIaJEBAIOT BCE 0oJiee MUPOKUM MaTEMaTHUECKUM
anmapaToM, y HUX MOCIEI0BaTENbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMaTUYECKYyI0 MOJENb PEAJIbHOW CUTyallMd, NPUMEHATH 3HaHUS,
IOJyYeHHBbIE NpPHU H3YYEHMHM Y4eOHOro Kypca, Uil PEIICHUS CaMOCTOSTENbHO
chOopMyJIMPOBAHHON MaTeMaTUYECKOM 3a7aud, a 3aTeM HHTEpPIPETUPOBATh CBOU
OTBET.

ConepxarenpHo-MeTOAuYeCKasd JUHUS «Hucna u BBIYUCIECHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJb30BAHMS JACHUCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HA4aTo Ha YpOBHE OCHOBHOTO 00111ero oopazosanus. Ha ypoBHe cpeanero ooiiero
oOpa3oBaHMsi 0co00€ BHUMaHUE  yJensercs  (OPMUPOBAHUIO  HABBIKOB
palMOHAIBHBIX BBIYMCIICHHUM, BKJIIOYAIONIMX B CEOSl MCIIONb30BAHUE PA3THYHBIX
(GopM 3amucu 4YuCia, yMEHUE JenaTb NPUKUAKY, BBINOJIHATH MPUOJIMKEHHBIE
BBIYMCIICHHS], OLICHUBATh YWCJIOBBIE BBIPAXKEHMs, pabOTaTh C MaTEMaTUYECKUMH
KOHCTaHTaMU. 3HAKOMble OOyYarolIMMCS MHOXKECTBAa HaTypajibHbIX, IIEJbIX,
palMOHAIBHBIX W JCHCTBUTEIBHBIX  YHCEJ  JIONOJHSIOTCA  MHOXKECTBOM
KOMIUIEKCHBIX 4Hcel. B  KaxaoM M3 3TUX MHOXECTB paccMaTpUBAIOTCA
CBOMCTBEHHbIE €My CIeuu(HUUecKre 3aJayd W Olepaluu: [eJIeHUE Halemo,
ONEpUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJBIX 4YHUCEN, 0coOble CBOMCTBA
paloOHaIbHBIX M UPPALMOHATIBHBIX YHCEN, apu(PMETUUECKUE OTEpaliu, a TaKxKe
U3BJICYEHNE KOPHSI HaTypaJbHOM CTEIIEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brnaronapsi mocienoBaTenbHOMY PACIIMPEHUIO KpPYyra HCMOJIb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXKHOCTSIMM UX NMPUMEHEHHUsS IS PEIICHUs] Pa3IuvHbIX 3a7ad
(GopMupyeTcsi NpeacTaBlIeHUE O €IUHCTBE MATeMaTUKU KaK HayKu U €€ pojH B
MOCTPOCHUU MOJIENICH pealbHOro MHUpa, HIMPOKO HCIONb3YIOTCS 000O0IIeHHE U
KOHKPETH3aIHSI.

JInuaust «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSHKEHUU BCETO
o0yuyeHHsI Ha YpOBHE CpPEJHEro OoOIIero o0pa3oBaHMs, MOCKOJIBKY B KaXKJIOM
paznene IlporpamMmsl MPEayCMOTPEHO PEIIEHHE COOTBETCTBYIOLIMX 3anad. B
pe3ynbTaTe OOy4arolUecs OBJIAJEBAIOT PAa3IMYHBIMM METOJAAMH  PELICHUS
palMOHAIBHBIX, HWPPALMOHAIBHBIX, TMOKA3aTeNbHbIX, JIOrapUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YPAaBHEHHMM, HEPAaBEHCTB M CHUCTEM, a TakKxe 3ajad,
coxepxkammx napaMmerpel. lloilydeHHbIE YMEHHSI IIMPOKO MCHOJB3YIOTCS MpHU
ucclenoBaHNK (QYHKIUI C MOMOIIBI0 MPOU3BOAHOM, MPH PEUICHUH MPUKIIAIHBIX



3a/1a4y M 3a7a4 Ha HAXOXXJEHHUE HAMOOJBIITNX W HAUMEHBIIINX 3HAYCHUN (YHKIIUU.
JlanHasi cozepkaTelibHasl JIMHUS BKJIIOYAeT B ce0s Takke (popMUpOBaHHE YMEHUU
BBITIOJIHATh ~ pacy€Tel 1m0  ¢dopMmysnaMm, MpeoOpa3oBaHUS  PAMOHAIBHBIX,
UppalMOHAIBHBIX M TPUTOHOMETPUUYECKUX BBIPAKEHUN, a TAKXKE BBIPAKCHUI,
colepKalmx CTeneHu u Jorapudmel. braromaps w3ydeHHIO anreOpandecKoro
MaTepHaia IpPOUCXOIUT ajdbHEHIIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPAKTHOTO
MBIIIJIEHUsT 00y4aromuxcs, (GOPMHUPYIOTCS HABBIKU JEAYKTHUBHBIX PacCy>KICHUH,
paboThl C CHMBOJIbHBIMH (hOpMaMu, TPEJACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJIC PAaBEHCTB M HEPABEHCTB. AnreOpa mpemaraeT 3ppekTuBHbIC
UHCTPYMEHTBI [IJIl PEUICHUS TMPAKTUUYECKUX W ECTECTBEHHO-HAYYHBIX 3ajady,
HaIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConepxxarenpHo-MeToauYecKass JMHUA «DyHKIMM W TpaduKu» TECHO
neperieTaeTcsl ¢ JPYrUMH JIMHUSAMH y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 3aaET MOCIEA0BATEIILHOCTh U3yUEeHUsI MaTtepuana. M3yueHne creneHHou,
MIOKAa3aTeNIbHOM, JIOrapu(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIUM, X CBONCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUHU IS pelIeHus 3ajad U3 APYruX y4eOHBIX
MPEMETOB U PeabHOM KU3HU TECHO CBA3aHO KaK C MaTEeMaTUYECKUM aHAJM30M,
TaK M C PEIICHUEM ypaBHEHHU M HepaBeHCTB. lIpu 3ToM OoJblIOE BHUMaHUE
yaensiercs (GOPMUPOBAHUIO YMEHHUS BbIpaxaTh (HOpMylaMu 3aBUCUMOCTH MEXY
Pa3MYHBIMM BEJIMYMHAMH, HCCIEIOBATh TMOJy4YeHHbIE (YHKIHUHU, CTPOUTH UX
rpaduku. Matepuan 3Toi coepkaTebHON JIMHUN HaIleJIeH Ha pa3BUTHE YMEHUH U
HaBBIKOB, MMO3BOJISIONIUX BRIPAXKAaTh 3aBUCUMOCTH MEXY BETUYMHAMHU B PA3TMYHOU
dbopme: aHaTUTHYECKOU, rpaduyeckoii u cioBecHou. Ero n3yuenue cnocoOCTByeT
Pa3BUTHIO AJTOPUTMHUYECKOTO MBIILIEHUS, CIIOCOOHOCTH K OOOOIIEHUI0 U
KOHKPETHU3ALNH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenvHast nuHus «Hadanma maremMaTHdeckoro aHajan3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTh KPYr KaK MaTEeMaTHUUYECKUX, TaK U MPHUKIAJIHBIX 3ajad,
JOCTYMHBIX OOYYaAIOMIMMCS, TaK KaK y HHUX TMOSBIISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uKyd  CIOXHBIX (YHKIMA, ONPEACNATh MX HAWOOJbIINE W HAUMEHBIINE
3HAYCHUS, BBIYUCIIATH IUIOMAAN (GUTYP U OOBEMBI TEJ, HAXOAUTh CKOPOCTU U
yCKOpeHusi TiporieccoB. JlaHHasi cojepxkaTeiabHas JUHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHUSI MaTEMAaTHUYECKUX MOJENIE pealbHBbIX CHUTYyallUui,
MO3BOJIIET HAXOIUTh HAWJTYUIIIeE PEIICHUE B MPUKJIAHBIX, B TOM YHCIIEe COLIMAIBHO-
SKOHOMMYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMH MAaTeMaTHYECKOro aHaiu3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMATBHO-TOTUYECKOTO U KPEaTUBHOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHUM paclo3HaBaTh IMPOSIBJICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE M UcKyccTBe. OOyuaroniuecs y3HAIT O



BBIJIAIOIIMXCS PE3yJIbTaTaX, MOJYyYECHHBIX B XOJI€ Pa3BUTHSI MATEMAaTHKHU KaK HayKH,
1 00 MX aBTOpax.

CopepxarenpHO-MeTOANYECKasl THHUS «MHOXKECTBa U JIOTHKA» BKJIIOYAET B
ceOst AJIEMEHTHl TEOPHMH MHOXKECTB M MaTeMaTU4YeCKOM JIOTUKH. TeopeTHko-
MHO>KE€CTBEHHBIE MPEICTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJIBbHON MaTeMaTUKU
U TIpe/yiaraloT Hanmboyiee YHHBEPCATbHBIA SI3BIK, OOBEIUHSIONINA BCE pasIeibl
MaTeMaTUKH H €€ TPWIOKCHH, OHU CBS3BIBAIOT pa3HbIE MaTeMAaTHYCCKHE
OUCHMIUTMHBL M WX TPWIOKEHUs B eauHoe 1enoe. [losTomy BakHO naTh
BO3MOXXHOCTh OOYy4YaromiemMycsi TMOHHUMaTh TEOPETUKO-MHOKECTBEHHBIM S3BIK
COBPEMEHHOW MaTeMAaTHKH W HCIIOJIb30BaTh €T0 IS BBIPAKCHHUSI CBOWX MBICIICH.
Jpyrum BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT MpU3HaTh
CBOMCTBEHHYIO €l CTpOrocte OOOCHOBaHMI U CI€OBaHUE OIpPEIEIEHHBIM
mpaBWJIaM  TOCTPOEHUS  JOKA3aTelNbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTEMaTHYECKON JIOTMKH CHOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00Oy4aroIuxcs, MO3BOJSET UM CTPOUTH CBOM PACCYKJIEHUSI Ha OCHOBE JIOTMUECKUX
npaBuil, GOpMUPYET HABBIKK KPUTHUUECKOTO MBIITUICHHUS.

B yuebHoM Kypce «Anrebpa W Hayajlla MaTE€MaTHUYECKOIO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHUYECKOTO MOEIMPOBAHUS, KOTOPHIC MPHU3BAHBI
CIocoOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIEIEH pealbHBIX
CUTyallul, HCCIENOBaHUS 3TUX MOJeENed C IOMOIIBI0 amnmapara aiareOpsl U
MAaTEMaTUYECKOTO aHajiu3a, WHTEPHpPETAlMH TOJYyYEeHHBIX pe3yibTaToB. Takue
3aJlaHuUs BIUICTEHBI B KQX/IBII U3 Pa3/IesoB MPOTPaMMbl, TOCKOJIBKY BECh MaTepral
y4eOHOro Kypca IIHMPOKO HCIOJB3YETCS AJsl PelIeHUs MPUKIATHBIX 3amad. [lpu
pElIEHWH  peaNbHBIX  NPAaKTHMUECKUX  3a7ady  oOydalliuecs  pa3BUBAIOT
HaOJI0JaTeIbHOCTh, YMEHHE HaXOJWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOIb30BaTh  aHAJIOTHIO, 0000maTh H  KOHKPETHU3WPOBATH  IMPOOJIEMY.
JlesiTenbHOCTh 1O  (POPMHUPOBAHUIO HABBIKOB PEIICHHUS MPHUKIAIHBIX —3ajad
OpraHM3yeTCs B POIECCEe H3yUEHUS BCEX TeM y4eOHOTo Kypca «Anredpa u Havana
MaTEMaTHYECKOTO aHAIIN3a.

Ha wu3ydyenne yuebHOro kypca «Anrebpa W Hayala MaTeMaTUYECKOTO
aHanu3a» orBoauTcs 272 vaca: B 10 kimacce — 136 vacos (4 yaca B Hegento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEINIO).



COIEPKAHUE OBYYEHUA
10 KJTACC

Yuciaa v BbIYUCICHUS
Panmonaneupie uncna. OOBIKHOBEHHBIE M JCCSITHUHBIE APOOHU, MPOLIECHTHI,
OeckoHeuHble mepuoandeckue Jpodu. [lpumenenne npodelt U MPOLEHTOB s
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUHN U PealbHOM )KU3HU.

JlerictBuTenbHbIE 4YMCHa. PanuoHanbHblE W HUPPALMOHAIBHBIE  YHCIIA.
ApudpmeTrnueckue  omepanud ¢ JCUCTBUTENBHBIMH  YHCIaMd.  Moayib
JIEUCTBUTEIHLHOTO YKCIIa U ero cBoicTBa. [IpubimkEHHbIE BBIYUCICHUS, TPABUIIa
OKpYTJICHHUSI, IPUKUJIKA U OLICHKA PE3YJIbTaTa BbIUUCICHUI.

Crenenp ¢ ueneiM mnokaszareneM. buHom Herotona. Hcmosb3zoBaHue
MOAXOASIIEH (POPMBI 3alUCH ACHCTBUTENBHBIX YUCEN JJIs1 PELICHUS TPAKTUYECKHUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTYpaJIbHOM CTENEHU U €ro CBOWCTBA.

Crenesp C panuMOHANBHBIM IIOKa3aTeieM M €€ CBOMCTBA, CTEIEHb C
JIICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm yucna. CpoiictBa norapupma. JleciTuyHble W HaTypasbHbIE
JorapuQMmBbl.

CuHyC, KOCHHYC, TaHI'€HC, KOTAaHT'€HC YHMCIOBOTO apryMeHTa. ApPKCHHYC,
APKKOCUHYC U apKTAaHIE€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxzaecTBa W TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpPaBHEHHE, KOPEHb
ypaBHEeHUs. PaBHOCWIbHBIE YpaBHEHUSI U YpPaBHEHHUs-CIEACTBUA. HepaBeHCTBO,
pelLIeHne HEPAaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHHS LIEJIBIX U APOOHO-PAIMOHAIBHBIX YPAaBHEHUN U
HEpPABEHCTB. MHOTOWIEHb OT OAHOW IEpEeMEHHOM. JleneHue MHOrouieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHOTOUIIEHEI ¢ TIeIbIMU K0P PHUITIEHTAMHU.
Teopema Buera.

[IpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUMN, COAEPKAIIUX CTETIEHN M KOPHH.

WppannonanbHbie YpaBHEHHS. OcHOBHBIE METOBI peneHns
UPPALMOHAIBHBIX YPaBHEHUI.

IToka3aTenbHble ypaBHEHUS. OCHOBHBIE METOABI PEIICHHS MOKAa3aTEIbHBIX

YPaBHEHHUHU.

[TpeoOpa3oBaHue BBIpAKEHHIA, COACPKAIIMX JIOTAPUPMBI.

Jlorapumuyeckue YpaBHEHUH. OcHoBHBIE METO/IBI peleHus
Jorapu(pMUUECKUX YpaBHEHHIH.

OcHOBHBIC TPUTOHOMETPUUYECKHE bopMyIIHL. [IpeoOpazoBanue

TPUTOHOMETPHUYECKUX BBIPAKEHUN. PellleHre TPUroHOMETpUYECKUX YPABHEHUM.



Pemienne cucreM JMHENMHBIX ypaBHEHHMW. Martpuna CHCTEMBI JMHEHWHBIX
ypaBHeHH. OnpenenuTens MaTPULbI 2X2, €ro FEOMETPUUYECKHI CMBICIT U CBOMCTBA,
BBIYHMCIICHHE €TI0 3HAYEHUS, MPUMEHEHUE OIPEACIUTENS JUIsl PEIICHHS] CUCTEMBI
JVHEWHBIX ypaBHEHUH. PelleHne NpUKIAaIHBIX 3a1a4d C MOMOIIBK) CHCTEMBI
JVHEWHBIX ypaBHeHUU. VcciienoBaHue MoCTpOEHHOM MOJENN ¢ TTOMOIIBIO MaTPUIL]
Y ONPEICIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN pealbHOM CUTyallUHd C IMTOMOUIBIO
YPaBHEHUN M HEpPABEHCTB. lIpuMeHeHME ypaBHEHHUN M HEPABEHCTB K PEILICHUIO
MaTeMaTUYECKHX 3a]a4 U 33]a4 U3 Pa3IudHbIX 00JIaCTeld HAYKU U PEAIbHON KU3HU.

DOYyHKUMHA U TPAPUKHU

OyHKIUsA, crnocodbl 3amaHus (QyHKIuU. B3auMHO o00paTHbie (QYHKIUU.
Komnosumms ¢yskuuid. 'paduk  QyHKIuu. OnemMeHTapHble MOpeoOpa3zoBaHU
rpa@uKoB (QyHKIHA.

OO6nacth onpeneneHuss 1 MHOKECTBO 3HaueHU (yHkuuu. Hynu QyHknum.
[IpoMexyTku 3HaKONOCTOSHCTBA. YETHBIE M Heu€THbIe (QyHKIUU. [lepuoanueckue
¢yskuu. IIpomMexxyTku MOHOTOHHOCTM (pyHKUMH. MakCUMyMbl U MUHUMYMBI
dbynkiuu. Hanbonbiiee 1 HauMeHbllee 3HaueHus (PYHKIIUU HA TTPOMEKYTKE.

Jlunelinas, KBaApaTHU4Has W JPOOHO-TMHEWHAs (YHKIUU. DJIEMEHTapHOE
UCCIIEJOBAaHUE U TIOCTPOEHHUE UX I'paUKOB.

CrenenHas QpyHKIMS C HaTypalbHBIM M LENbIM NoKa3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa U rpaduK KOPHS N-0i CTENEHN KaK (PYyHKIIUU OOpPaTHOW CTETICHH
C HaTypaJbHBIM IMOKA3aTEJIEM.

IlokazaTenbHass W jorapupmuyeckas (PyHKIUU, UX CBOMCTBA U TpaUKH.
Ucnionp3oBanue rpadukoB GyHKIIUN 1)1 PEIICHUS YPABHEHHM.

TpuroHomerpuyeckas OKPYKHOCTb, ONpPEIEIECHUE TPUTOHOMETPUUECKUX
(YyHKUMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B pEAlbHBIX IMpOLECCAX U  SABIICHUSX.
['paduiky peanbHBIX 3aBUCIMOCTEH.

Hauvana MaTeMaTH4ecKOro aHaImu3a

ITocimenoBaTenbHOCTH, CHOCOOBI 3aJaHMs ITOCJICAOBATEIbHOCTEH. MeTon
MaTEeMaTUYECKON UHIYKIUU. MOHOTOHHBIE U OTPaHUYECHHbBIE MTOCTIEA0BATEIbHOCTH.
Hcropusi BO3ZHUKHOBEHUS MAaTEMaTUYECKOI'O aHalM3a Kak aHalin3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckas U reoMeTpuueckas mporpeccuu. beckoneuno yOpiBaromiast
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH IeOMETPUUYECKON
IIPOTPECCUU. JIMHENHBIN U SKCIIOHEHLIMAIBHBINA pocT. Hucio e. @opMyra Ci0kKHbBIX
npoueHToB. Mcnonb3oBaHWe MPOTPecCUu Ui PEIIEHUs pealbHbIX —3ajay
MIPUKJIAAHOTO XapaKTepa.



HemnpepriBable GyHKIMM W WX CBOMCTBA. TOuYkw paspbiBa. ACHMOTOTHI
rpagukoB ¢yHkuuid. CBoicTBa (GYHKUMNA HENPEephIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [UJI PELICHUS HEPaBEHCTB. lIpMMEHEHHE CBOWCTB HENPEPBIBHBIX
(GYHKIMI 7151 perieHus 3a1a4.

[TepBas u BTopas npousBoaHble GyHKIUN. ONpeaeieHne, TeOMETPUISCKUN 1
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBomubie  aneMeHTapHbIX  QyHkmuil.  [lpomsBogHast ~ cymMBlI,
MIPOU3BEICHHUS, YACTHOT'O U KOMITO3UIINN (DYHKITHH.

MHoxecTBa M JIOTUKA

MHOXeCTBO, OIepaldd HaJ MHOXECTBAMM M HX CBOWCTBa. [[narpammebl
Oiinepa—Benna. IlpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara s
ONMCAHUS PEANbHBIX MPOLECCOB W SIBJICHUW, MPHU PEIICHUU 3adad U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0KA3aTeNbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KIIACC

Yucia ¥ BBIYMCTICHUS

Harypanbnbie u uenbsie yucna. [IpumeHeHre MPU3HAKOB AEIMMOCTH LEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u Haumenblnee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaysto, anroputmMa EBkiuaa s pereHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uuncna. Anredpandeckas U TPUTOHOMETpUYECKas (POPMBbI
3aMUCH KOMIUIEKCHOTO 4YHcia. Apu(METHYEeCKHe OIepaluuud ¢ KOMIUIEKCHBIMU
gyuciamMu. M300pa’keHue KOMIUJIEKCHBIX YHCEN Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHn M3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMILJIEKCHBIX YHCEN JJIs PEIICHHS] (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUS U HEPABEHCTBA

CucreMa M COBOKYNIHOCTb YPAaBHEHMl W HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHHH C  TOMOIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. Perenne TpuroHoMeTpuueCcKux HEPaBEHCTB.

OCHOBHBIE METO/Bl PELICHUS TMOKA3aTeIbHBIX U  JOrapupMUUecKux
HEPABEHCTB.

OcCHOBHbBIE METO/IbI PELICHUSI UPPALIMOHATIEHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PELICHHS CUCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
UpPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JIOrapU(PMUUYECKUX YPABHEHU.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMeTPamHu.



[IpuMeHeHre ypaBHEHU, CUCTEM U HEPABEHCTB K PELIEHUI0 MAaTEMATHYECKUX
3a/1ay ¥ 3a/1a4 U3 Pa3IMYHbIX 00JacTel HAyKU U pealbHOU JKU3HU, HHTEPIIpETalus
ITOJIyYEHHBIX PE3YJIbTATOB.

DyHKUUU U rpaGuKku

I'paduk kommosuumm GyHKIUNA. ['eoMerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TPaQUKH.

['padmyeckue MeTOABI pEIICHUs YpaBHEHUW W HepaBeHCTB. [paduueckue
METO/IbI PELICHMS 3a/1a4 C ITapaMETPaMH.

Hcnonbs3oBanne rpapukoB (QYHKIUN JUIsi MCCIEIOBAaHUS MPOIECCOB U
3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT MPHU PEHICHUH 3aJad U3 APYTUX Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hayajia MaTeMaTH4eCKOro aHAJIU3a

[IpuMeHeHne Mpou3BOIHON K MCCIIEOBaHUIO (QYHKIUII HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanboIbI1ero 1 HAMMEHbILEro 3HaY€HUH HelpepbIBHON
GbyHKIIUU Ha OTpE3KE.

[IpuMeHeHre NPOM3BOMHOM Il HAXOXKICHHS HAWJIy4dlIero pelIeHUs B
MPUKIAIHBIX 3a/a4dax, Il ONPEACIICHUS CKOPOCTH W YCKOPEHHUs Ipolecca,
3aJ1aHHOTO (DOPMYJIIOH W TPaPUKOM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. I[lepBooOpa3Hbie
aneMeHTapHbIX QyHKIUH. [IpaBuna HaxoX1eHUs TepBOOOPaA3HbIX.

Nuterpan. ['eomerpudecknii cMbICII MHTErpaia. Berauciaenue onpeaenéHHoro
uHTerpana no gpopmyne Hetotona-Jleitonuna.

[IpumeHeHne uHTErpajna A HaXOXKJIEHHUS IUIOIIAfel MiIocKuX ¢Guryp u
00BEMOB T€OMETPUYECKUX TEJI.

[Ipumepsl pemenuit auddepeHuranbHbIX ypaBHEHUN. MareMartuyeckoe
MOJEJIMPOBAHUE PEANbHBIX IMPOLECCOB C TNOMOIbI0 AuddepeHnrnanbHbIX
YpaBHEHUH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYUYEBHOI'O KYPCA
«AJII'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YITJIYBJIEHHBIN YPOBEHB) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDHI

1) rpakIaHCKOT0 BOCIUTAHUS

c(OPMUPOBAHHOCTH TPAXKIAHCKON MO3UIMH 00YUaIOIerocs: Kak akTUBHOTO U
OTBETCTBEHHOT'O YWI€HA POCCUIMCKOro 0OIECTBA, PEACTABIEHUE O MATEMATHYECKHUX
OCHOBaxX (YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHHA, MPOLEIYP
rpaXaaHckoro  obmiectBa  (BBIOOpBI,  OHNpPOCBI M JpYroe), yMEHHE
B3aUMOJEMCTBOBATh C COLIMAJIBHBIMA MHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIUSAMU 1 Ha3HAYCHUEM;

2) NaTPUOTHYECKOTO BOCIIUTAHUS

c(OPMUPOBAHHOCTh POCCUHCKOMN I'pa’KAAHCKOW HJIEHTUYHOCTH, YBaKEHUS K
OPOIUIOMY M HACTOSILIEMY POCCHMCKONW MaTeMaTHKH, LIEHHOCTHOE OTHOILIEHHUE K
JOCTUKEHHUSIM POCCUIICKUX MaTEMAaTUKOB M POCCUIICKOM MaTeMAaTUYECKOM IIKOJIbI,
WCIIONIb30BaHME JTHUX JOCTIDKCHHWH B JAPYTrUX HayKax, TEXHOJOTHsX, cdepax
HYKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH pOCCUICKOro Hapoaa, CPOPMUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TMOBEACHMSI, CBI3aHHOTO C MPAKTHUYECKUM
MPUMEHEHHUEM JIOCTIKEHUHN HAYKHU U IEATEIHHOCTHIO0 YYEHOTO, OCO3HAHHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOrO Oy IyILEro;

4) 3¢TeTHYECKOT0 BOCITHTAHMA:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAs OICTETHKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEHN, 00BbEKTOB, 3a/1a4, pELIeHUH, pacCy>KIeHUI, BOCHPUUMYHUBOCTD K
MaTeMaTHYECKUM acTlieKTaM Pa3InIHBIX BHIOB UCKYCCTBA,

5) pu3nuecKoro BOCHUTAHUA:

cOpPMUPOBAHHOCTh YMEHHUS TNPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTEpecax 370pOBOro U 6E30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0pOBbIO (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTIIbIXa, peryispHas (u3nvecKkas aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATHUSIX CHOPTUBHO-03/JOPOBUTEIBHON NEATEIBHOCTBIO;

6) TPy 10BOT0 BOCIIUTAHHUSI:

FOTOBHOCTh K TpYyly, OCO3HAaHUE IIEHHOCTU TPYAOJIIOOUs, HHTEpeC K
pazauuHbiM  chepamM  NMpPO(PECCHOHAIBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeEMaTUKOW M €€ TPUWIOKEHUSIMHM, YMEHHE COBEpLIaTb OCO3HAHHBIA BBIOOP
Oynymerd mnpodeccnrn W peaTn30BbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,



TOTOBHOCTh H  CIIOCOOHOCTh K  MaTeMaTH4eCKOMy  OOpa3OBaHHIO U
caM0oOOpa30BaHUIO Ha TMPOTSHDKEHUM BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPaABICHHOCTH;

7) 3K0JIOTH4€eCKOT0 BOCTIUTAHUS:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpbl, TOHMMAaHHUE BIUSHUS
COLMAJIbHO-D)KOHOMUYECKUX IPOIECCOB HAa COCTOSIHUE MPUPOJIHONM M COLUAIBbHON
Cpelibl, 0CO3HaHHUE MI00AIBHOTO XapaKTepa dKOJOTUYECKHUX MPOOIeM, OpUeHTAIIUS
Ha TMPUMEHEHUE MaTEMATUYEeCKUX 3HAHUU JJId pelieHus 3agad B o0JiacTu
OKpY’Kalolllel Cpenbl, IUIAHUPOBAHUE IOCTYNKOB U OILIEHKH HX BO3MOXHBIX
MOCJEACTBUN JJIS1 OKPYKAIOLIEH CPE/IbI;

8) HeHHOCTH HAYYHOT'0 TIO3HAHUSI:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTUKH, TOHUMAHUE MATEMATHUECKOMN
HayKH Kak cephl YEJTOBEUECKOU JEATEIbHOCTH, ITANIOB €€ Pa3BUTHUS U 3HAUUMOCTU
JUISL pa3BUTHUS LMBWIM3ALUK, OBJIAJICHUE SI3IKOM MAaTEMAaTUKU U MaTeMaTH4YECKON
KYJIbTYpOU KaK CPEJCTBOM IMO3HAHUSA MHPA, TOTOBHOCTh OCYLIECTBIIATh IPOECKTHYIO
Y UCCIIEIOBATENIbCKYIO JEATEIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIC YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUA

ba3oBble jJornyeckue 1eicTBUA:

BBISIBISITh M XAPAaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TOHATHI, OTHOLIEHUNA MEXAYy MOHATHIMH, (OPMYyIUPOBATH
onpeaeneHus] MOHATHI, yCTAHABIMBATh CYLIECTBEHHBIN MPU3HAK KiacCU(UKaAIUH,
OCHOBaHUS 1J1s1 0000LIECHUS U CPaBHEHUSI, KPUTEPUU MTPOBOAMMOIO aHAJIHN3a;

BOCIIpUHUMATh,  (OpPMYyJIUpPOBaTb U  NPeoOPa3OBBIBATH  CYKICHUS:
YTBEPAMUTEINIbHBIE U OTPULIATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, Mpejaratb KPpUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W NPOTUBOPEY U,

JIeNaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIFOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;

POBOJUTH CAMOCTOSITENIBHO JI0KA3aTENbCTBA MATEMATUYECKUX YTBEPIKACHUIM
(IpsiMBIE M OT MPOTUBHOTI'O), BEICTPAUBATh apIyMEHTALIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BHIBOIbI;

BbIOMpATh C€Mocod peleHuss y4eOHOM 3ajaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEUICHUS, BHIOMPaTh Hau0o0JIee MOAXOASIINN C YIETOM CaAMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHUEB).



ba3zoBble nccienoBarebCKue 1eHCTBUSA:

WCIIOJB30BaTh BOMPOCHI KaK HCCIIEIOBATEIbCKUN WHCTPYMEHT MO3HAHUS,
dopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEUUE,  MpodseMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (HOPMHUPOBATH THUIOTE3y, apryMEHTHPOBATH
CBOIO MO3ULIHIO, MHEHHE;

IPOBOJIMTH CAMOCTOSITENIbHO CIUIAHMPOBAHHBIN 3KCIIEPUMEHT, UCCIEIOBAHUE
[0 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4eCKoro 00beKTa, SIBJIICHU, Mpolecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMU, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITENIbHO (hOpMYyIHpPOBaThH O00OOIIEHUSI M BBIBOABI MO pe3yjbTaTaMm
NPOBEIEHHOTO  HAONIONIEHUS, MCCIEOBAaHUSA, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE MpOllecca, a TaKXKE BbIIBUTAThH
MPEOJIOKEHUSI O €70 PAa3BUTHHU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmanmueii:

BBISIBIISITH ACUIIMTH MH(DOpPMAIMKU, TaHHBIX, HEOOXOJAUMBIX JIJIi OTBETa Ha
BOIIPOC U JIJI PEUICHUS 3a]1a4H;

BBIOMpaTh MHPOPMAIUIO U3 UCTOYHUKOB PA3JIMUHBIX TUIOB, aHATU3UPOBATH,
CHUCTEMaTU3UPOBATH U UHTEPIIPETUPOBATH MHPOPMAITUIO PA3IUYHBIX BUAOB U (hOopM
pEeACTaBICHNUS,

CTPYKTYPUPOBAaTh HH(POPMAILINIO, MPEJCTABIATh €€ B pPa3IMYHBIX (QopMax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJIEKHOCTD uH(popManuu 1o CaMOCTOSTENIbHO
chopMyIMPOBaAaHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBepPCAJIbHbIE YUeOHbIE J1eiicTBUA

Oo0menue:

BOCHpI/IHI/IMaTB u (1)OpMYJ'II/Ip0BaTB CY)K)Z[CHI/I}I B COOTBCTCTBUHU C YCJ'IOBI/IHMI/I nu
nejsiMnu O6H_[€HI/IH, SICHO, TOYHO, I’paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3p€HI/I5{ B yCTHBIX
U TIHMCBMCHHBIX TCEKCTAaX, AdaBaTb IIOACHCHHUA 110 XOI[y peuicHusg 3aaaydu,
KOMMCHTHUPOBATb HOJ'Iy‘-IGHHBIfI pGSYJ'II)TaT;

B XOJI¢ OOCYXXJIEHHS 3aJiaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOM TEMBI,
HpO6J’ICMBI, pemaeMoﬁ 3ada4d, BBICKA3bIBaTh HACHU, HAICJICHHBIC Ha IIOUCK
peIHeHI/ISI, COITIOCTABJISITH CBOH CY)KJleHI/ISI C CY)KJIGHI/IHMI/I JIpyFI/IX y‘IaCTHI/IKOB
nauanora, oOHapy>KUBaTh PA3jIMYMe W CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (opme
(dbopMynHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

Hpe)ICTaBJ'IHTB p€3yJ'IBTaTBI pelﬂeHI/IH 3aJa4u, BKCHepI/IMCHTa, HCCJICA0OBAaHUs,
IPOEKTa, CaMOCTOATENbHO BbIOMpaTh (OpMAT BBICTYIUIEHHS C YYETOM 3ajaay
MIPE3CHTAIUNA U OCOOEHHOCTEH ayUTOPHH.

PeryisiTuBHBIC YHHBepcaIbHbIe yUeOHbIE 1eHCTBUSA



Camoopranusamnus:

COCTaBJISITH IUIAH, AJITOPUTM PEIICHUS 3a/1a4d, BEIOUPATh CIIOCOO pEIIeCHUs C
Y4IETOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
1 KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW WH(OpMAITUH.

CaMOKOHTPOJIb, IMOUMOHAIbHBII HHTEJIEKT:

BJaJIeTh  HABBIKAMM  TIO3HABATENbHOM  pedieKCMM  Kak  OCO3HAHMS
COBEpILIAEMbIX JEUCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIIAJIETh
crocodbamMu CaMOIIPOBEPKH, CAMOKOHTPOJISL TMpoIlecca W pe3ysibTaTa pelIeHUs
MaTEMaTUYECKON 3aJa4H;

NPEeIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIPH PEUICHUU 3a/layH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, JAHHBIX,
HalJICHHBIX OIMOOK, BHISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LU U YCIOBUSM, OOBSCHITH TPUUUHBI
JIOCTUKEHUS WIM HEJOCTUKEHUS PE3yJIbTaTOB JEATCIHbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eITEIbHOCTD:

MOHMMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHIAUBUIYATHHOU
paboThl TpU pelIeHUH Y4YeOHBbIX 3ajay, MPUHUMATH I€Jb COBMECTHOM
JeSTEeIBbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW PabOThI, pacrpeneisiTh
BUJIBI pabOT, I0TOBAPUBATHCS, 00CYXKAATh MPOIIECC U PE3yIbTaT pab0Thl, 00001IATH
MHEHHS HECKOJILKUX JTIOJICH;

y4acTBOBaTh B IPYNNOBbIX QopMax paboThl (00CYykJeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbID» U UHBIE), BBITIOJIHATH CBOIO YaCTh pa0OTHI M KOOPIUHUPOBATH
CBOU JIEUCTBUS C APYTUMH YJIE€HAMH KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIAJa
B OOmUHA TPOAYKT TO KpUTEPHUsM, CEHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJICCTBHUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kuacce oOyyarouiuiicss moJydyuT CJeayrOIIHe
MPEAMETHBIC PE3YNbTAThl IO OTACIBHBIM T€MaM pabouell mporpamMmbl y4eOHOTO
Kypca «AnreOpa u Hauyajla MaTEMaTUYECKOTO aHATU3a»:

Yuciia ¥ BIYMCICHUSA:

CBOOOZHO OINEpPUPOBATh MOHATHUSAMU: PAIMOHATIBHOE YHCIIO, OECKOHEUHas
nepuoanyueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBa
pPaLMOHAJIBHBIX U JEUCTBUTEIBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YHCIIA;

NPUMEHSITh JIpoOM W TPOLEHTHI IS pEelIeHUs TMPUKIAIHBIX 3adad U3
PA3JIMYHBIX OTPACIIEU 3HAHUM U PEATbHOW )KU3HU,

MPUMEHSATh MPUOIKEHHBIC BRIYMCIICHUS, TTPaBUJIa OKPYTIICHUS, IPUKUJIKY H
OLICHKY PE3yJbTaTa BbIUYNCICHNN;



cBOOOZHO ONEpUPOBATh TIOHATHEM: CTENEHb C IIeNIbIM [OKa3aTeseM,
UCIIOJIB30BaTh MOAXOISAIIYIO (hOpMY 3alUCU ACUCTBUTEIBHBIX YUCEN JJI PEIICHUs
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HaTypaIbHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTETICHb C PAllMOHAIBHBIM MMOKA3aTENIEM;

CBOOOJTHO OMEPUPOBATH MOHATUSMHU: JorapupM 4YHCIA, ACCITUYHBIE WU
HaTypaJbHbIE JToTapu(MBI;

CBOOOJTHO ONEPUPOBATH MOHITHSAMHU: CHUHYC, KOCMHYC, TAHT€HC, KOTAaHTECHC
YUCJIOBOTO apryMEHTa;

OIIEPUPOBATH MOHATUAMM: APKCUHYC, APKKOCHUHYC U apKTAHI'€HC YMCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEpPUPOBATh MOHATUSIMU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHU-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh PA3JIMYHbIE METOJbl PEIICHUS PALUOHAIBHBIX U JIPOOHO-
pPAalMOHAIIBHBIX YPaBHEHWH, IPUMEHATH METOJ HWHTEPBAIOB JUISl PEIICHHUS
HEPABEHCTB;

CBOOOJIHO OIEPUPOBATh MOHATUSMHU: MHOTOWIEH OT OJHOM MEPEMEHHOM,
MHOTOUJIEH C LeJIBIMU KO3 (PULIMEHTaMH, KOPHU MHOTOUJICHA, IPUMEHSATh JI€JICHHUE
MHOI'OYJIEHa Ha MHOI'OYJIEH C OCTAaTKOM, TeopeMy be3y m teopemy Buera mis
pelIeHns 3a1ay;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: CUCTEMA JIMHEWHBIX YpaBHEHUH,
MaTpulla, ONPENEIUTENb MaTpuupl 2 X 2 M €ro TEOMETPUYECKUI CMBICI,
UCII0JIb30BaTh CBOMCTBA ONpeAenuTens 2 X 2 il BBIYUCIIEHHS €r0 3Ha4yeHUs,
MIPUMEHATh ONPEACIUTENN U PEIICHHUS CUCTEMbl JIMHEWHBIX YpPAaBHEHW,
MOJEIUPOBATh PEATBHBIE CUTYAIIUU C TTOMOIIBI CUCTEMBI JJMHEWHBIX YPaBHEHUN,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C IIOMOIIBIO MaTpPULl U ONPEHEIUTEIIEH,
MHTEPIPETUPOBATH ITOJyYECHHBIN PE3yJIbTaT;

WCIIOJIh30BaTh CBOMCTBA JICUCTBUM C KOPHSIMHU [JIsi MPeoOpa3oBaHUs
BBIPAKCHU;

BBITIOJIHATH MPE0Opa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJIEpKAIIUX CTENEHHU C
pPalMOHAIIBHBIM [T0KA3aTEeIIEM;

HCIIOJB30BaTh CBOMCTBa jorapuMoB TUTSt npeoOpa3zoBaHus
Jorapu(MUUECKUX BBIPAXKECHU;

CBOOOJHO ONEPHUPOBATH MOHATUSIMHU: HUPPAIMOHAJIBHBIE, MOKa3aTelIbHbIE U
norapuMHUUYEcKre YpaBHEHHUSI, HAXOJAUTb UX PEUICHUS C MTOMOILBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYIIECTBIISAS IPOBEPKY KOPHEN;



MPUMEHSTh OCHOBHBIE TPUTOHOMETpHUYECKHE GOPMYIIbI Ui TPeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUI;

CBOOOZHO OMEpUpOBaTh MOHSITHEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh HEoOXoauMble  (OPMyNbl Il  PEHICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHHIA;

MOJICIMPOBaTh peallbHble CUTyalldd Ha s3bIKE€ anreOpbl, COCTABIATH
BBIPQXKECHMS, YpPaBHEHHUs, HEPABEHCTBA IO YCIOBUIO 3aJaud, HCCIEI0BaTh
MTOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM allllapaTa ajreopsl.

DyHKUMHU U TPauKu:

CBOOOHO ONEpUPOBATh MOHITUAMM: (PYHKIIHS, CIIOCOOBI 3aaHUs (PYHKINH,
B3aMMHO OOparHble (QYHKIUU, KoMmo3uiusi GyHKUUA, Tpaduxk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpa)uKoB PYHKIUH;

CBOOOJHO OIEpPUPOBATH MOHATHAMHU: OOJACTh ONPENEICHUS U MHOMKECTBO
3HaYeHUN QPYHKINH, HYJTH (YHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOZIHO ONEpUpOBaTh MOHATHSAMHM: YETHbIE M HEUETHBIE (yHKLHUH,
nepuoanyeckrue GyHKIUHU, TPOMEKYTKH MOHOTOHHOCTU (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBl (DyHKIIMM, HauOOJblllee M HAWMEHbIIEE 3HAaYeHHEe (QYHKIUU Ha
MIPOMEKYTKE;

CBOOO/IHO ONEpUPOBATh MOHATUAMHU: CTENEHHAas QYHKIUS C HATypaJbHBbIM U
LEeJBIM TOKa3aTeneM, rpa@uK CTENeHHOW (QYHKIMH C HATypaJbHbIM M LEJIbIM
nokasarenieM, rpaduk KOpHsS N-Od CTENEeHW Kak (DYHKIMH OOpaTHOM CTENEeHU ¢
HATypaJIbHBIM ITOKa3aTeleM;

OTIEpUPOBATh TIOHATUSAMHU: JUHEHHAs, KBaJpaTUUHas W JPOOHO-THHEWHas
(YHKIIMH, BBIIOJHATH 3JIEMEHTApPHOE UCCIIEI0BAHUE U TIOCTPOCHHUE UX TPaPUKOB;

CBOOOZHO OIEpUpOBaTh MOHATHAMU: IOKa3aTelbHas M Jorapudmuueckas
(yHKUMU, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TpaQUKUA [JIs PEIICHUS
YPaBHEHU;

cBOOOMHO OMEpUPOBATh TOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
oTpesiefieHue TPUTOHOMETPUUECKUX (PYHKIMI YMCIOBOTO apryMEHTa;

UCIONIb30BaTh rpauku (QYHKUMH 1T  UCCIEJOBAHMS TMPOIECCOB U
3aBHCHMOCTEH MPH PEUICHUH 33a7a4 U3 JIPYTuX Y4eOHBIX MPEAMETOB M peaabHOU
KU3HU, BBIpXaTh (HOpMyJIaMi 3aBUCHMOCTH MEKy BETUIMHAMU;

Hauyana maTreMaTH4yecKOro aHaiIu3a:

CBOOOZHO ONEpUpPOBaTh MOHATUSIMM: apuMeTHyeckas M TreoMeTpuyecKas
nporpeccusi, 0eCKOHEUHO yOBbIBaroIas reoMeTpruIecKasi porpeccus, IMHEHHBINA U
AKCIIOHEHIIMATBHBINA POCT, (OPMYJIa CIIOKHBIX MPOIICHTOB, UMETh MPEACTABICHUE O
KOHCTaHTE;

MCIIOJIb30BaTh MPOTPECCUU AJI PEIICHUs PEaNbHbIX 3aJad MPUKIATHOTO
XapakTepa;



CBOOOHO OTEpUPOBATH MOHITHSIMHU: TOCIEI0BATEIBHOCTD, CIIOCOOBI 3aaHUS
MOCJIEN0BATENbHOCTEN, MOHOTOHHBIE M OTrPAHUYEHHBIE MOCIEAOBATEIBLHOCTH,
IIOHMMAThb OCHOBBI 3apOKJICHHMS MATEeMaTUYECKOIO0 aHalu3a KakK aHaiau3a
OCCKOHEYHO MAJIBIX;

CBOOOTHO OTIEPUPOBATH MOHATHUSIMH: HETIPEPBIBHBIC QYHKITUN, TOYKH Pa3phiBa
rpaduka GyHKIIUU, aCUMIITOTHI Tpaduka QpyHKIINH;

CBOOOJTHO OIEpUPOBATh MOHATHEM: (GYHKIIMSA, HENpEpbIBHAs Ha OTpPE3KeE,
MIPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUHN TSI pEIICHUS 3a71a4;

CBOOOJHO OIEPUPOBATh TOHATHSIMHU: TIEpBas W BTOpas TMPOU3BOJIHBIC
byHKIIMHU, KacaTenbHas K rpaduky GyHKIUY;

BBIYUCIISATh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHHS], YACTHOIO U KOMIIO3ULIUH
IBYX (DYHKIIMH, 3HATh IPOM3BOIHBIE JIEMEHTAPHBIX (DYHKIIHI;

UCIIOJIb30BaTh T'€OMETPUYECKUN M (DU3UYECKUN CMBICI TPOU3BOAHOW MJIs
peleHns 3anad.

MHoxecTBa M JIOTHKA:

CBOOOJHO  OMEPUPOBATH  MOHATUSIMU:  MHOXXECTBO, OIEpalMd  Haj
MHOECTBAMH;

HCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJis ONUCAHUS PEATbHBIX
IIPOLIECCOB U SIBIICHUM, TIPYU PEUICHUU 3a]1a4 U3 APYTUX yU4EOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH TOHATUSAMH: OIPEACIICHUE, TeopeMa, ypaBHEHHUE-
CJIEICTBHE, CBOMCTBO MAaTeMaTUYECKOTO0 OOBEKTA, 10KA3aTEIHCTBO, PABHOCHIILHBIE
YPaBHEHHUS U HEPABEHCTBA.

K xonmy o6yuenuss B 11 kiacce oOydaromuics MOIYYUT CIEAYIOIINE
IpPEeIMETHbIE PE3yJIbTaThl M0 OTACIBHBIM TeMaM pabouell mporpamMmbl y4eOHOTO
Kypca «AnreOpa 1 Hadajia MaTEMaTUYECKOTO aHATN3ay:

Yucaa v BBIYMCJICHUS:

CBOOOJIHO ONIEPUPOBATH MOHATHSIMU: HATYPAIBHOE U LIEJI0€ YHCIIO, MHOKECTBA
HaTypaJIbHBIX U LEJBIX YHCEII, UCIIOIb30BaTh NPU3HAKU JCIUMOCTH LIEJIBIX YHCEII,
HOJI u HOK HarypanbHbIX yucen MJis pElIeHUs 3a7ad, MPUMEHSTh aJrOpUTM
EBxnuna;

CBOOOJHO OIEpPUPOBATH IMOHATUEM OCTaTKa MO MOJIYJIO, 3alKUChIBAaTh
HaTypaJbHbIC YKCIIa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO OTEPUPOBATH TMOHATHUSAMH: KOMILJIEKCHOE YHCIO M MHOXECTBO
KOMIUJIEKCHBIX YHCEJI, MPEJCTABISATh KOMIUIEKCHBIE YHCIIa B aireOpandeckor u
TPUTOHOMETPUUECKON (Popme, BHITTOMHATH aprUMETHUECKHUE ONEepaIliu ¢ HUMH U
U300paXkaTh Ha KOOPJIMHATHOM MIOCKOCTH.

YpaBHeHUS U HEpaBeHCTBA:



CBOOOJHO ONEpUPOBATh MOHATUSAMU: HpPpAIMOHATbHBIE, MOKa3aTeIbHbIE H
norapuMHUUECKre HEpPaBEHCTBA, HAXOJUTh MX PEIICEHUS C TMOMOUIBIO
PAaBHOCWJIBHBIX TIEPEXO/IOB;

OCYUIECTBJIATH OTOOpP KOpPHEH TpH pPELIEHUH TPUTOHOMETPUYECKOTO
YpaBHEHHS;

CBOOOJTHO OMEpUPOBATh TMOHSATUEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OpPUMEHATh  HeoOxoaumble  (OPMYJbI i PEIICHUs] OCHOBHBIX  THIIOB
TPUTOHOMETPHUYECKUX HEPABEHCTB;

cBOOOHO OMEPHUPOBATHh MOHATHSIMH: CUCTEMa M COBOKYIHOCTh YPaBHEHHN U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CUCTEMBI M COBOKYITHOCTEW pallMOHAIbHBIX, HPPALMOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUIN U HEPABEHCTB;

pemarb paloHaIbHbIE, UppalMOHAIILHBIE, MOKa3aTeNbHbIE,
norapu(MUUECKHe W  TPUTOHOMETPHUYECKHME YpaBHEHHS M  HEPABEHCTBA,
coJiepaKalye MOAYJIM U IapaMeTphbl;

OPUMEHATh TpadUuecKrue METO/IbI JUIsl PELIEHUS] YPAaBHEHUM U HEPaBEHCTB, a
TaK)K€ 3a/1a4 C NapaMeTpaMu;

MOJEJIUPOBaTh peajbHble CUTyalldd Ha S3bIKE aureOpbl, COCTaBIATh
BBIPDQKCHHS, YPaBHEHHUS, HEPABEHCTBA WU HX CHUCTEMBI IO YCIOBUIO 3aJayH,
UCCIIEZIOBaTh IOCTPOCHHBIE MOJEIM C HCIIOJIb30BAaHMEM anmnapara ajireOpsl,
UHTEPIPETUPOBATH MOJYyYEHHBIN pe3yJIbTaT.

DOyHKUMHU U TPaPUKH:

CTpoUTh TpaduKh KOMOO3MLIMK (YHKIUM C TOMOIIBIO 3JIEMEHTapHOTO
MCCJICIOBAHUS U CBOWCTB KOMIMO3UIIUU JABYX (DYHKIIHIA;

CTpOUTh TIEOMETpUYECKHEe 00pa3bl YpaBHEHMH M  HEPaBEHCTB  Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJAHO  ONEpPUPOBaTH MOHATUAMH: TpaQUKU  TPUTOHOMETPUUYECKUX
INZEINIVIH

OpUMEHATh (GYHKIMU JUIT MOJCIMPOBAHUS W HCCIIEIOBAHUS pEabHBIX
IIPOLIECCOB.

Hayana MmaTeMaTH4eCKOro aHajim3a:

MCIIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIIEIOBaHU (DYHKIIMHM Ha MOHOTOHHOCTb
Y DKCTPEMYMBI;

HAXOJUTh HauOOJIbIlIee U HAaUMEHbIlIee 3HaUeHUs (QYHKIIMN HENPEPhIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO ISl HAXOXKJIEHUS HAWIY4lIero penieHus B
NPUKJIAJHBIX, B TOM YUCJIE COLMATbHO-3KOHOMUYECKHUX, 3a/1a4ax, JIsl ONpeIeseHus
CKOPOCTH U yCKOpPEHUS Mpoliecca, 3aJaHHOro (popMyson uin rpadukom;



CBOOOJHO ONEpPUPOBATh IMOHATHSAMH: IEepBOOOpa3Has, ONpeACTEHHBIH
MHTETpall, HAaXOJHWTh IEPBOOOpA3HBIC AJIEMEHTAPHBIX (YHKIUH W BBIYUCIATH
uHTerpan no gopmysne Hototona-JleitOnuna;

HAXOJUTh TUIOMIA/IN TUIOCKUX (UTYp U OOBEMBI TEJ C IMOMOIIBI0 HHTErpaIa;

UMETh MPEJCTABICHHE O MAaTEMAaTHYECKOM MOJICIIMPOBAHUHM Ha MpUMEpE

cocTaBiieHus TudPepeHInaIbHbIX YPaBHEHUN;
pemaTth OpUKIAIHBIE 3aJa4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOrO U

(u3MUecKoro xapakrepa, CpeiICTBAMU MaTeMaTHYECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

HaumeHoBaHue pa3aesioB U
TeM MPOrpaMmbl

KoaunuyecTBO 4acos

Bcero

KouTtpoJbHbie
padoThbI

IIpakTHyeckune
padoTsbI

JIeKTPOHHbIE
(uudposbie)
oOpa3oBarTe/ibHbIE

pecypchl

MHO0x€eCcTBO AEHCTBUTEIBHBIX
yucesn. MHOTOUJICHBI.
PannonanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBI
JIMHEUHBIX YpaBHEHUN

24

@YHKIMU U TpadUKHU.
CrenenHast pyHKIHS C LIETBIM
nokasareseM

12

Apudmernueckuit KOpeHb n-
oii crenenu. MppanuoHanbHble
ypaBHEHMUSI

15

[Toka3zarenbHas GyHKIHS.
[Toxa3zaTenbHbIE ypaBHEHUS

10

Jlorapudmuueckas GyHKIUS.
Jlorapudmuueckre ypaBHEHUS

18

Tpuronomerpuyeckue
BBIPQ)KEHUS U ypaBHEHUS

22

ITocnenoBaTenEHOCTH U
MIPOrPeccuu

10

HenpepoiBHble QyHKINH.
[IpousBonHas

20




[ToBTOpeHme, 0600IICHHE,
cucTeMaTu3alus 3HaHu!

OBIIEE KOJIMYECTBO HACOB
I10 ITPOIT'PAMME

136

10




11 KIIACC

KoaudecTBO 4acoB

DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U u(pposbIe
pasi Konrtpoasubie | Ilpakrnuyeckue (o pp )
n/n  TeM NPOrpamMMbl Bcero o0pa3zoBaTre/bHbIE
padoThI padoThI
pecypchbl

Uccnenoanue Gpynkmmii ¢ 29 1
MOMOIIIBIO TPOU3BOIHON
ITepBooOpa3Has U UHTETpal 12 1
I'padukn
TPUTOHOMETPUYECKHIX
byHKIUHA. 14 1
Tpuronomerpruueckue
HEPABEHCTBA
WppanmonanbHele,
MOKa3aTeNbHbIE U

24 1
norapudmuueckue
HEPABEHCTBA
KommiekcHbie uncia 10
HarypanbHble 1 11enbIe gncia 10
Cucrembl palluOHAIbHBIX,
HppaliOHATEHBIX 12 L
MOKa3aTeNbHbIX U
norapuMUUECKUX ypaBHEHUH
3amaun ¢ mapaMmeTpamu 16 1
[ToBTOpeHnue, 0600IICHHE, 16 5

CUCTeEMaTHU3alus 3HaAaHUN




OBIIEE KOJIMYECTBO HACOB
I10 ITPOIT'PAMME

136

10







HOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KoHTpoJsbHbIe

Bcero
padoThbI

IMpakTuyeckne
padoThbI

Jlara
H3y4eHust

DJIeKTPOHHbIE
uudposBbie
oOpa3zoBarTe/ibHbIE

pecypchl

MHO03k€ecTBO, Onepauy Hajl
MHOKE€CTBAMHU U UX CBOMCTBA

Huarpammsl Ditnepa-Benna

[IpuMeHeHne TeOpETHKO-
MHO>KECTBEHHOT O arrapara Jyist
pelieHus 3a1a4y

PanuyonansHBIC UKCA.
OOBIKHOBEHHBIC U JICCITUIHBIC
JpoOu, IPOIICHTHI, 0ECKOHEYHBIE
MEPUOIUUECKHE TPOOH

PanmonanbHble uncna.
OOBIKHOBEHHBIE U AECATHYHBIC
JpoOH, IPOIICHTHI, 0ECKOHEYHBIE
NepUoIMIecKre IpooH

[Tpumenenue apodeii u
IIPOLIEHTOB ISl PEIICHUS
IMPUKJIAAHBIX 3aaa4

[Tpumenenue apobeit u
MPOLIEHTOB IS pELICHUS
NPUKJIAIHBIX 38134

JlericTBUTENbHBIC YHCIIA.




PanumonanbHble 1
HWppalUOHAIIbHBIC YUCIIa

ApudmeTrueckue onepanuu ¢
JNEHCTBUTENbHBIMH YUCIIaMU

10

Mopnynb JeHCTBUTEIBHOIO YUCia
U €ro CBOMCTBA

11

[TpuGmmxEHHBIC BEIYUCIICHNUS,
MpaBUjia OKPYIJIEHUs, IPUKHIKA
Y OLICHKA pe3yJbTaTa
BBIYHCIICHUI

12

OCHOBHEBIE MCTOJbI PCIICHHA
OCJIbIX U IlpO6HO-paIII/IOHaJII)HI)IX
ypaBHeHI/Iﬁ U HCPABCHCTB

13

OcHOBHBIE MCTO/JbI pCHICHUS
OEJIbIX U leO6HO-paIII/IOHaJ'II)HBIX
ypaBHeHI/Iﬁ 1 HEPABCHCTB

14

OCHOBHBIE METO/IBI pEIICHUS
LEBIX ¥ APOOHO-pAIIIOHATBHBIX
YpPaBHEHUI U HEPABEHCTB

15

MHoOro4ieHsl OT OAHOM1
nepeMeHHou. Jlenenue
MHOTOYJIEHA Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHorousneHs! ¢ HeJIbIMH
koa¢pdunmentamu. Teopema
Buera

17

Pemrenue cucteM JIMHEHHBIX
YpaBHEHHI




18

Perenue cucteM JIMHENHBIX
YpaBHEHHI

19

Marpuiia cucTeMbl JIMHEHHBIX
ypaBHeHU. OnpenennTelb
MaTpuIbl 2X2, ero
F€OMETPUUYECKUIN CMBICT U
CBOICTBA; BRIYUCIICHHUE €T0
3HAYCHUS

20

Onpenenurtenb MaTpUIIbl 2%2,
€ro TeOMETPUYECKHUI CMBICIT U
CBOICTBA; BRIYUCIICHHE €T0
3HAYCHUS

21

[IpumeneHue onpenenuTens s
peIICHUSA CUCTCMbI JIMHENHEIX
YpaBHEHHI

22

Pemenue npuknagHeIx 3a1a4 ¢
TTOMOIITBIO CUCTEMBI JIMHEHHBIX
YPaBHEHUU

23

Pemenue npuknagHeIx 3a1a4 ¢
MOMOIIbIO CUCTEMBI JIMHEHHBIX
YPaBHEHUU

24

KonTponpHas pabora:
"PanonanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBI
JMHENHBIX YpaBHEHUN"

25

OyHKIHSI, CIOCOOBI 3aJaHUS
¢dbyakumun. B3anumao oOpaTHbIE
¢byakunn. Kommosunus GyHKIINNA




26

I'padux Gpynkumu.
DnemMeHTapHble IPeoOpa30BaHUs

rpadukoB QyHKIHMI

27

OO6nacTh onpeneIcHus 1
MHOKECTBO 3HAaUCHUH (QyHKINU.
Hynu pynkun. [TpomexyTku
3HAK MOCTOSHCTBA

28

UYéErHble U HeUETHBIE QYHKIUH.
[Teproanueckue GyHKINN.
[IpomexyTKM MOHOTOHHOCTH

GbyHKIMN

29

MakcuMyMBbl 1 MUHHEMYMBI
¢bynkuuu. Hanbonpmee n
HauMEHblIIee 3HaUCHUE (PyHKIUH
Ha MPOMEXKYTKE

30

JInneinas, kBagpaTU4yHas U
NpoOHO-INHENHas QYHKIUU

31

DneMeHTapHOE HCCIIEI0BAHUE U
MOCTPOEHHE IPapUKOB ITHX

byHKINN

32

DneMeHTapHOE UCCIIEI0BAaHUE U
MOCTPOEHUE TPaUKOB ITHX

byHKINN

33

CTereHs C IeJIBIM ITOKa3aTeleM.
bunom HeroTtona

34

CreneHsb C IeIbIM IT0Ka3aTeIeM.
bunom HeroTona

35

CrenenHas GyHKITUS C




HaTypaJIBHBIM 1 1 CJIBIM
nokasareyieM. E€ cBolicTBa 1

rpaduk

36

Konrponsnas padora:
"Crenennas ¢pynkius. Eé
cBolicTBa U rpadux"

37

Apudmerndeckuii KOpeHb
HaTypaJIbHOM CTENIEHU U €r0
CBOMCTBa

38

Apudmerndeckuii KOpeHb
HAaTypaJIbHOM CTEIIEHU U €r0
CBOMCTBa

39

[Ipeobpa3oBaHUs YMCITOBBIX
BBIPAYKEHHI, COJIEPKAINX
CTEIEHU U KOPHU

40

[TpeoOpazoBaHms YUCIOBBIX
BBIpXXEHUH, COIepKAIIUX
CTCTICHH U KOPHU

41

[Ipeobpa3oBaHUs UNCITOBBIX
BBIPaXXEHUI, COAEPIKALIUX
CTENIEH! U KOPHU

42

HppaunoHanbHble ypaBHEHHUS.
OcCHOBHBIE METOBI PELICHUS
UppaloOHAIbHBIX YPAaBHEHHH

43

HppaunoHanbHbIE ypaBHEHUS.
OCHOBHBIE METO/IbI pEHIECHUS
HUPPALMOHAIIBHBIX YPABHEHUN

44

HppannoHaibHbie ypaBHEHUSI.




OCHOBHBIE METO/BI PELLIEHUS
HMPPALMOHAIIBHBIX YPABHEHUI

45

PaBHOCHIIBHBIE TTEpEXO/BI B
peLIeHNN UPPALUOHATBHBIX
YpaBHEHHI

46

PaBHOCUIIBHBIE TEPEXO/IBI B
peLIeHNN UPPALMOHATIBLHBIX
yYpaBHEHUI

47

PaBHOCHIIBHBIE TIEPEXO/IBI B
pelIeHNN UPPALMOHATIBLHBIX
yYpaBHEHUI

48

PaBHOCHIBHEIE Nepexoanl B
peLIeHUU UPPaLUOHATBHBIX
YpaBHEHHI

49

CoiicTBa u rpaduk KOpHs n-oif
CTETNeHH KaK QYHKIIUU 0OpaTHON
CTETIEHH C HaTypaJIbHBIM
MoKazaTesieM

50

CaoiicTBa u rpaduk KOpHs n-oif
CTETEeHU KaK PyHKIIMH 00paTHOM
CTETEHU C HATYPAJIbHBIM
[I0Ka3aTeseM

51

KonTponbnas pabora: "CBoiicTBa
U rpaduk KOpHs n-0if cTeneHu.
HppaumonanbHble ypaBHEHUS "

52

CreneHb ¢ pallMOHATBHBIM
IIOKa3arTelieM U €€ CBOlicTBa

53

Crenenb ¢ palluOHATLHBIM




OoKa3aTeJIEM U €€ CBOMCTBA

54

CreneHs ¢ panrOoHaJIbHBIM
rmokasareJieM U e€ CBOMCTBaA

55

[TokazarenpHas GyHKIUS, €
CBOWCTBA U TpaduK

56

Hcnonb3oBanue rpaduka
GYHKIUY 1715 pelIeHHUs]
YpaBHEHHI

57

Hcnonb3oBanue rpadguka
(GyHKIMU 1715 peIeHust
yYpaBHEHUI

58

ITokaszaTenbHble ypaBHEHUS.
OCHOBHBIE METO/IbI PEIICHHUS
IIOKA3aTeIbHBIX YPABHEHUN

59

ITokazaTenbHble ypaBHEHUS.
OCHOBHBIE METO/IBI PEIICHHUS
ITOKA3aTENIbHBIX YPAaBHEHUI

60

ITokasaTenbHbIE ypaBHEHUS.
OCHOBHBIE METO/IBI PEIICHHUS
ITOKA3aTEeIbHBIX YPAaBHEHUI

61

KonrponbHas pabora:
"[MokazaTenpHast QyHKITHS.
ITokazarenbHble ypaBHEHHA"

62

Jlorapudwm uncna. CBoiicTBa
norapudma

63

Jlorapudm uncna. CoiicTBa
norapupma

64

Jlorapudwm uncia. CBolicTBa




norapugma

HCCHTI/I‘IHBIC 1 HaTypaJbHBIC

65
sorapudmbl

66 JlecATUUHBIC U HATypaJbHbIE
norapuMel

67 [IpeoOpazoBaHue BEIPAKECHHH,
CoJIepKaLIHX JIOrapu(MBI

68 [IpeoOpa3oBanue BEIpakeHUH,
COZIepIKALIHX JIOTApU(MBI

69 IIpeoOpa3oBaHue BeIpakeHUl,
CoJIepKaLIHX JIOrapu(MBI

20 Jlorapudmuueckas GpyHKIus, e
CBOMCTBa U rpaduk

7 Jlorapudpmuueckas pyHkuus, eé
CBOMCTBaA U rpaduK
Ucnons3zoBanue rpaduxa

72 GyHKIMH 7151 peIIeHUsT
YPaBHEHUU
Hcnonb3oBanue rpaduka

73 (byHKIMU 1715 pelieHust
YpaBHEHHI
Jlorapudmmuueckue ypaBHEHHUS.

74 OCHOBHBIE METOABI PELLIEHUS
Jorapu(PMUIECKUX YpaBHEHUN
Jlorapudmuueckre ypaBHEHHUS.

75 OCHOBHBIE METO/BI PEUICHUS
norapuMUYECKUX ypaBHEHUI

76 Jlorapudmuueckue ypaBHEHHUS.




OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUUECKUX YpaBHEHHUH

77

PaBHOCHIIBHBIE IEPEXO/BI B
pELIeHUH TOTapUPMUIECKUX
YpaBHEHHI

78

PaBHOCHIIBHBIE TEPEXO/BI B
peleHnn JJorapu(HMUIECKUX
yYpaBHEHUI

79

KonTponbnas pabora:
"Jlorapudmuyeckast QyHKITUS.
Jlorapudmuueckue ypaBHeHus"

80

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT€HC YUCIIOBOTO apryMeHTa

81

CI/IHyC, KOCHUHYC, TAHI'CHC U
KOTAHI'CHC YU CJIOBOI'0 apryMmeHTa

82

ApKCHHYC, apKKOCHHYC H
ApPKTaHI€HC YHUCIIOBOTO
apryMmeHra

83

ApKcuHyC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO
apryMeHTa

84

Tpuronomerpuueckas
OKPY’KHOCTb, OIIpe/IeJICHHE
TPUTOHOMETPHUECKUX (PYHKIHI
YHCIIOBOIO apryMeHTa

85

Tpuronomerprueckas
OKPY>KHOCTb, OIIPEJIECTICHHUE
TPUTOHOMETPHUECKUX (PYHKITHI




YHUCJIOBOT'O apryMeHTa

OcCHOBHEBIE TPUTOHOMETPHUYCCKHUEC

86
hopMyITbI

87 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIsl

88 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

89 OCHOBHBIE TPUTOHOMETPUIECKHE
bopmyItsl
[IpeobpazoBanue

90 TPUTOHOMETPHUYECKUX
BBIPAKEHU I
[IpeoOpa3oBanue

91 TPUTOHOMETPUUYECKUX
BBIPAKEHU N
[IpeoOpa3oBanue

92 TPUTOHOMETPUUYECKUX
BBIPAKEHUN
[IpeoOpa3oBanue

93 TPUTOHOMETPUUYECKUX
BBIPAKEHU I

o4 Perienue TpuroHOMeTpU4ECKUX
YPaBHEHUU

95 Penrenne TpuroHOMETpUIECKUX
YpaBHEHHI

9% Perienue TpuroHOMETpUYECKUX
YpaBHEHUU

97 Pemenne TpuroHoMeTpuIeCKUX




YpaBHEHHI

98

Pemenue TpuronomMeTpuyecKux
ypaBHEHHI

99

PemreHne TpuroHOMETpUYECKUX
YpaBHEHHI

100

Perienue TpuroHoMeTpu4ECKUx
yYpaBHEHUI

101

KonTponbnas pabora:
"TpuroHoMeTpuyeCcKue
BBIP)XEHUS U
TPUTOHOMETPUUYECKHE
ypaBHeHus"

102

IlocnegoBaTenbHOCTH, CIIOCOOBI
3aJJaHus OCICA0BATCILHOCTEH.
MeTtox MaTeMaTHIeCcKOi
WHIYKITAU

103

MOHOTOHHBIE U OTpPAaHUYCHHBIE
nocneaoBarenbHocTH. Mctopus
aHan3a 0ECKOHEUHO MAaJIbIX

104

Apudmerndeckas mporpeccus

105

['eomeTpuyeckast mporpeccHs

106

beckoneuno yOsIBaromas
reoMeTpuyecKas porpeccus

107

Cymma 6eckoHeYHO yObIBaroIEen
reOMEeTPHUYECKON IPOTrpeccuu

108

JInHEeHHBIN U
AKCIMOHEHUIHAIBHBIN pocT. Hucio
e. @opmyiia CIOKHBIX




MPOLIEHTOB

JIvHeWHbII U
SKCIMOHEHUIHAIBHBIN pocT. Hucio

109
e. @opmyiia CIOKHBIX
MIPOLICHTOB
Hcnonb30BaHue Mporpeccuu Jyis

110 pelieHus peasibHbIX 3a1a4
MIPUKJIAIHOTO XapaKTepa
KonTponbnas pabora:

111 "[locnenoBaTenbHOCTH U
nporpeccun”

112 HenpepwiBHbIe QyHKIIMH 1 UX
CBOMCTBa

113 Touka pa3psiBa. ACUMIITOTHI
rpadukoB pyHKUINH

114 CaoiicTBa QyHKIMIMA
HEMpPEePBIBHBIX Ha OTPE3Ke

115 CaoiicTBa pyHKIUI
HENPEPBIBHBIX HA OTPE3KE

116 MeTo 1 MHTEPBAJIOB IS PEIICHUS
HEPaBEHCTB

117 MeTo HHTEPBAIOB AJIs PEIICHUS
HEPaBEHCTB

118 MeTo 1 MHTEPBAJIOB TS PEIICHUS
HEPaBEHCTB
IIpuMeHeHnEe CBOWCTB

119 HENpephIBHBIX QYHKIUH 17151

peleHus 3a1a4




[IpuMeHeHne CBOWCTB

120 HEMPEePBIBHBIX (YHKITUH 1JIs1
perieHus 3ana4y

121 [TepBas u BTOpast mpOM3BOTHBIE
byHKIIN

122 Onpenenenue, TeOMETPUIECKUM
CMBICII ITPOU3BOIHOMN

123 Onpenenenue, Gpu3nuecKut
CMBICIT TIPOU3BOTHOM

124 YpaBHEeHHE KacaTeIbHOM K
rpaduky QyHKIIUU

125 YpaBHEHHE KacaTeIbHOM K
rpaduky GyHKIUU

126 [Tpou3BoIHBIE TIEMEHTAPHBIX
byHKINN

127 [Ipon3BoOaHBIE 3IEMEHTAPHBIX
byHKIMN
[IpousBoHAsS CYMMBI,

128 MIPOU3BEICHHUS, YaCTHOTO 1
KOMITO3UIIUHU (DYHKITHA
[Ipou3BoaHast CyMMBI,

129 MIPOU3BEICHHUS, YaCTHOTO
KOMITO3UIIUHU (DYHKITHA
[Ipou3BoaHast CyMMBI,

130 MIPOU3BE/ICHHUS, YACTHOTO U
KOMITO3HUITUHU () YHKITHIA
Kourpoabsnas padora:

131 P P

"IIponzBonHas"




[ToBTOpeHme, 0600IICHHE,

132 CHCTEMATH3allMs 3HAHMIA: 1
"YpaBuenus"
[ToBTOpeHme, 0600IICHHE,

133 CHCTEMATHU3aIlUs 3HAHUI: 1
"(DYHKLII/II/I"

134 Hroroas koHTposIbHAS paboTa

135 Hrorosas KoHTpobHAs paboTa

136 [ToBTOpEHME, 06o6meHIEe, 1
CHUCTEMaTHU3AIUs 3HAHHH

OBIIEE KOJIMYECTBO YACOB I1O 136 10

[TPOI'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonTtposabHubie

Bcero
padoThI

IIpakTnyeckue
padoThI

Jlara
U3yYeHUs

DJIeKTPOHHbIE
nu@pposbIe
o0pa3oBartejibHbIE

pecypcsl

[IpuMeHeHne npou3BOIHON K
UCCIIeI0BaHMIO (PYHKIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpumeHeHne mPOU3BOTHON K
UCCIIeIOBaHMIO QYHKIIHI Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

[IpumeHeHne mpoOU3BOTHON K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTBH U 9KCTPEMYMBEI

[IprMeHeHne npon3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IprMeHeHne npon3BOIHON K
UCCIIeIOBaHMIO (PYHKIMH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCJIeTOBaHHIO (YHKIIHI Ha
MOHOTOHHOCTb Y SKCTPEMYMBI

Haxoxaenre HanOoIbIIero u
HAUMCHBIIICTO 3HAYCHUA
HeMpepbhIBHON (DYHKITMHU Ha
OTpe3Ke




Haxoxnenue HanOoIbIIETO U
HaVMEHBIIIET0 3HAYCHUS
HeNpepBHIBHOW (PYHKITUHU Ha
OTpe3Ke

Haxoxzaenue HanbonpLiero u
HaUMEHBLIETO 3HaYEeHUs
HETpPEepbIBHON (PYHKIINU HA
OTpe3Ke

10

Haxoxnenune HanOoIbIIero U
HaMMEHBIIETO 3HAUYCHHS
HETpPEepbIBHON (PYHKIINU HA
OTpEe3Ke

11

Haxoxxnenue HaubosbLiero u
HauMEHBIIETO 3HAUEHUS
HenpephIBHON (QYHKIIUU Ha
OTpe3Ke

12

Haxoxnenue HanOoIbIIETO U
HaMMEHBIIIETO 3HAUYECHUS
HenpepbhIBHON (DYHKIIUU HA
OTpE3Ke

13

[IpuMeHeHne mpou3BOIHOM
JUTSL HAXO’KJICHUS HAaWTy4dIlIero
pelIeHNs B TPUKIAIHBIX
3aga4ax

14

[IpuMeHeHne mpou3BOIHOM
JUISl HAXO’KIEHUS HAWITY41IETro
peleHysl B TPUKJIAAHBIX
3aga4ax

15

IIpuMeHeHne npOnu3BOJHOU




IS OTIpEIeTICHUSI CKOPOCTH U
YCKOpEHUs Ipolecca,
3aIaHHOTO (hOPMYIION HIIH
rpadgukom

[IpuMeHeHne npou3BOHOU
U151 OTIpE/IEIeHUsl CKOPOCTHU U

16 YCKOpEHHUSI TIpoliecca,
3aJIaHHOTO (POPMYIION WITH
rpadukoM

17 Komnosumus GyHkimit

18 Kommnozumus pyHknmit

19 Komnosumus GyHkimit
I'eomeTpuueckue o6passl

20 ypaBHEHU Ha KOOPIUHATHOM
IUIOCKOCTH
I'eomeTpuueckue o6passl

21 YpaBHEHUH Ha KOOPAUHATHOU
TUIOCKOCTH
KonrtponbHas pabora:

22 "HccnenoBanue GyHKIUH C
MOMOUIBIO TPOU3BOTHON"

23 IlepBooGpasHasi, OCHOBHOE
CBOMCTBO NIEpBOOOPa3HBIX
[TepBooOpazHbIe

24 3JIEMEHTAPHBIX (PYHKITHH.
[IpaBuna HaxOXIEHUS
MepBOOOPaA3HBIX

25 ITepBooOpa3Hbie




AJIEMEHTAPHBIX (PYHKITHA.
[IpaBuna HaxoxIeHUS
MepPBOOOPA3HBIX

26

Nurerpai. ['eomerpruueckuii
CMBICJI HHTErpajia

27

Beruncnenue onpenenéHHoro
HHTETpaa mo Gopmyie
Herorouna-Jleliouuia

28

Brrunciienne onpeaenéHHoro
HHTETpaa 1mo Gopmyie
Herorouna-Jleliouuia

29

IIpuMeHeHne unTerpana ais
HaXO0XACHHUs IIouanen
IJIOCKUX (Uryp

30

[Ipumenenne uHTErpaa As
HaXO0XIeHUsI 00BEMOB
TCOMETPHUYECKUX TEIl

31

[Ipumeps! perieHun
T pepeHIraIbHbIX
YPaBHEHUU

32

[Ipumeps! pemennit
T pepeHIraIbHbIX
YPaBHEHUU

33

Marematnueckoe
MOJIETTUPOBAHUE PEATbHBIX
MPOIIECCOB C MOMOIIIBIO
muddepeHITMaTbHBIX
YpaBHEHUN




34

Konrponsnas padora:

"ITepBooOpa3nas u uaTErpan”

35

Tpuronomerpuieckue
(GyHKIIUH, UX CBOWCTBA U

rpaduku

36

Tpuronomerpuueckue
(GyHKINHU, UX CBOHCTBA H

rpaduku

37

Tpuronomerpuueckue
(GyHKINHU, UX CBOHCTBA U

rpaduku

38

Tpuronomerpuueckue
(GyHKLMHU, X CBOMCTBA U

rpaduku

39

Tpuronomerpuueckue
(GyHKIMH, X CBOMCTBA U

rpaduku

40

OT10op KOpHEi
TPUTOHOMETPUUYECKUX
YPaBHEHUH € IOMOILBIO
TPUTOHOMETPUUECKON
OKPYKHOCTH

41

OT160p KOpHEN
TPUTOHOMETPHUYECKUX
YPaBHEHUH € IIOMOILIBIO
TPUTOHOMETPUYECKON
OKPY’KHOCTH

42

OT60p KOpHEH




TPUTOHOMETPUUECKHUX
YPAaBHEHUH C IIOMOLIBIO
TPUTOHOMETPUUYECKON
OKPYKHOCTHU

43

OT10op KOpHEi
TPUTOHOMETPUUYECKUX
YPaBHEHUH C IOMOLIBIO
TPUTOHOMETPUYECKON
OKPYKHOCTH

44

Pemenne
TPUTOHOMETPUYECKUX
HEPABEHCTB

45

Pemenne
TPUTOHOMETPUYECKUX
HEpPaBEHCTB

46

Perenune
TPUTOHOMETPUUYECKUX
HEPABEHCTB

47

Perenue
TPUTOHOMETPUUECKUX
HEPABEHCTB

48

KonrtponbHas paboTa:
"I'paduku
TPUTOHOMETPHUYECKUX
GbyHKIHA.
Tpuronomerprueckne
HepaBeHCTBa"

49

OcHOBHBIE MCTOJBI pCHICHUA
MOKa3aTCJIbHBIX HCPABCHCTB




OcHoBHBIC MCTOJbI pCHICHUA

50 MOKa3aTeJIbHBIX HEPABEHCTB
51 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
50 OCHOBHBIE METO/BI PELICHUS
MOKa3aTeJIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHHUS
53 norapupMUIECKUX
HEPaBEHCTB
OCHOBHBIE METO/TbI PEIICHHUS
54 Jorapu(hMUIECKUX
HEPaBEHCTB
OCHOBHBIE METO/IBI PEIICHUS
55 JorapuGMUIecKux
HEpaBEeHCTB
OCHOBHBIE METO/IBI PEIICHUS
56 Jorapu(GMUUEcKuxX
HEpPaBEHCTB
57 OCHOBHBIE METO/IbI PEeILICHUS
UppalroHaIbHBIX HEPABEHCTB
58 OCHOBHBIE METOJIBI PETICHUS
MppaIMOHATLHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEeILICHUS
UppaloHaIbHBIX HEPABEHCTB
60 OCHOBHBIE METOJIBI PETICHUS
MppaIMOHATLHBIX HEPABCHCTB
61 I'paduueckue MeTo b1

peaICHU UPpPALMOHATIBHBIX




YpaBHEHHI

62

I'padmueckue metoab
peuIeHus: UpparMOHAIbHBIX
YpaBHEHHI

63

I'padpuueckue MeTo bl
pelIeHns T0Ka3aTeIbHbIX
yYpaBHEHUI

64

I'padmueckue MmeToap!
pEIICHUS TOKA3aTeIbHBIX
HEPaBEHCTB

65

I'padmueckue MmeToap!
pereHus JIorapu(MUIECKUX
YpaBHEHHI

66

I'padmueckue meToan
pelIeHus TorapuPMUIECKIX
HEPaBEHCTB

67

I'paduueckue MeTo b1
pelIeHns JorapupMUIecKuxX
HEPaBEHCTB

68

I'paduueckue meToap!
pereHus TOKa3aTeIbHBIX 1
norapuMUYECKUX YpaBHEHUN

69

I'paduueckue meToap!
pEeLIeHNs T0Ka3aTEIbHbIX U
Jorapu(MUYEeCKUX ypaBHEHUN

70

I'padmueckue MmeToab!
pCHICHUSA ITOKA3aTCIIbHBIX U
JorapupMUIeCcKux




HEPABEHCTB

71

I'paduueckue MeTo b1
peleHsI TTOKa3aTeNbHbIX U
Jorapu(hMUIECKUX
HEPaBEHCTB

72

KontponbHas paboTa:
"UppanyoHaibHbIE,
NoKa3aTebHbIE U
norapupMUIECKHe
HepaBeHCTBa"

73

KommiekcHble uncia.
AnreOpanyeckas u
TPUTOHOMETPUYECKast GOPMBI
3aIMCU KOMIIEKCHOTO YHcia

74

KommnnekcHple 9ncia.
Anrebpanyeckast 1
TpUTOHOMETpHYecKast HOPMBI
3aIMCH KOMIUIEKCHOT'O YHCIIa

75

Apudmernueckue onepanuu ¢
KOMILIEKCHBIMU YU CIIaMU

76

ApudmeTrueckre onepanuu ¢
KOMIIJIEKCHBIMHU YU CJIaMU

77

N300pakeHre KOMIUIEKCHBIX
YHUCeN Ha KOOPAUHATHOU
TJIOCKOCTH

78

N3006paxkeHre KOMIUIEKCHBIX
YUCcesl Ha KOOPJIUHATHOMN
IUIOCKOCTH




79

®opmyna Myaspa. Kopau n-
OU CTEIICHU U3 KOMILJIEKCHOI'O
qucia

80

®opmyna Myaspa. Kopau n-
Ol CTENIEHU U3 KOMILIEKCHOTO
qucia

81

[TpuMeHeHre KOMILICKCHBIX
YHCEIT TSI PeIICHUS
(bu3HUECKUX U
reOMETPUYECKUX 3a/1au

82

KonTposbHas padora:
"Komrrekcusie uyncia'

83

HarypanbHsle u niensie yncna

84

HaTypaJ'ILHHe " ICJIbIC YHUCiIa

85

[IpuMeHeHne npu3HaKoB
JEIMMOCTH LIEIIBIX YHUCEIT

86

IIpuMeHeHne Npu3HaKOB
JEeITUMOCTH LEJIBIX YUCEll

87

[IpuMeHeHne npu3HaKoB
JEIMMOCTH LIEJIBIX YHCEIL:
HO/I n» HOK

88

[TpumeHeHre TpHU3HAKOB
JETUMOCTH IIeITbIX YU CEII:
HOJl m» HOK

89

[IpumeHeHne MPU3HAKOB
JETUMOCTH LIEJIbIX YHCEII:
OCTaTKH 10 MOZYJIIO

90

[Ipumenenue npu3HaKoB




JACITNMOCTH LECIIBIX YUCCII:
OCTAaTKH 110 MOAYJIIO

91

[IpumMeHeHue npu3HaKoB
JEITMMOCTH LIEJIBIX YUCEIT:
anroput™ EBxinaa mis
peuieHus 3a1a4 B UEbIX
yuciax

92

KontposnsHas padota:
"Teopus uenbix uncen"

93

Cucrema 1 COBOKYITHOCTh
ypaBHeHUi1. PaBHOCHIIBHBIE
CHCTEMBI 1 CUCTEMBI-
CIIEICTBUS

94

Cucrema 1 COBOKYITHOCTh
ypaBHEeHUH. PaBHOCHIIbHBIE
CHCTEMBI B CHCTEMBI-
CIIEICTBUS

95

OCHOBHBIE METO/IbI pELICHUS
CUCTEM U COBOKYITHOCTEH
palMOHAIBHBIX YPaBHEHUN

96

OCHOBHBIE METO/IbI pELIECHUS
CUCTEM U COBOKYITHOCTEU
HUPPALMOHAIIBHBIX YPAaBHEHUIN

97

OcHOBHBIE MCTOJBI pCHICHUA
CUCTEM U COBOKyHHOCTeﬁ
ITOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

98

OCHOBHBIE METO/IbI PEIICHHUS
CUCTEM U COBOKYITHOCTEH




[I0KA3aTEeJIbHBIX YPaBHEHUIN

99

OCHOBHBIE METO/IbI PEILICHHS
CHCTEM M COBOKYITHOCTEH
Jorapu(pMHUUECKUX YpaBHEHHUH

100

OcCHOBHBIE METOABI PEIIEHUS
CUCTEM U COBOKYITHOCTEH
Jorapu(pMUUECKUX YpaBHEHUH

101

[IpumeHeHue cucrem kK
PELICHNI0 MaTEMaTHYECKUX
3aJa4 U 3a/1a4 U3 pa3InyHbIX
o0JacTeil HayKu U peabHON
KU3HU, UHTEpIpeTaLus
MIOJIyYEHHBIX PE3yJIbTaTOB

102

[IpumeHeHue cucrem k
PELIEHNI0 MaTeMaTHUYeCKUX
3a/1a4 ¥ 3a/1a4 U3 Pa3InYHbIX
oOyactell HAyKH U peajbHOU
KU3HU, MHTEpIPETaLUs
MOJIYYEHHBIX PE3yIbTaTOB

103

[IpuMeHeHne HEpaBEHCTB K
PEILICHNI0 MaTeMaTHUYeCKUX
3a]1a4 ¥ 3a/1a4 U3 Pa3InYHbIX
oOyactell HAyKH U peajbHOU
KU3HU, UHTEpIPETaLUs
MIOJIyYEHHBIX PE3YyJIbTaTOB

104

KonTponpHas padora:
"Cuctemsl palluOHaJIbHbIX,
HppalAOHAIBHBIX
MOKAa3aTeNbHBIX U




Jorapu(MUIECKuX
ypaBHeHU"

PaI_[I/IOHaJ'H:HBIC YpaBHCHMU C

105
rnapameTpamMmu

106 PanmonanbsHble HEpaBeHCTBA C
napameTpamu

107 PaunonansHbIe cucTeMsbl ¢
rnapameTpamu

108 HppaunoHaiibHble ypaBHEHHS,
HEpaBEHCTBA C IapaMeTpamu

109 HppanmonaibHble CUCTEMBI C
rnapameTpamu

110 ITokazaTenbHbIE ypaBHEHNS,
HEpaBEHCTBA C MapaMeTpaMu

111 [Toka3zaTenbHbIE CUCTEMBI C
napameTpamu
Jlorapupmmuueckue

112 ypaBHEHUS, HEPABEHCTBA C
rnapameTpamu

113 JlorapudmMuyueckne CUCTEMBI C
napameTpamu

114 Tpuronomerpuieckue
ypaBHEHHUSI C TapaMeTpaMu

115 Tpuronomerprueckne
HEpPaBEHCTBA C MapaMeTpaMu

116 Tpuronomerpuueckue
CUCTEMBI C TapamMeTpamMu

117 [TocTpoenue u uccneaoBaHmue




MaTeMaTUYeCKUX MOJeIIeN
peanbHBIX CUTYALMH C
IIOMOUIBIO YPAaBHEHUH C
napameTpamMu

118

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJENEH
peanbHBIX CUTYALMH C
IIOMOILIBIO CUCTEM YPAaBHEHU
C mapameTpaMu

119

ITocTpoenue u uccienoBanue
MaTEeMaTHUYECKUX MOJENEH
peanbHBIX CUTYALMH C
IIOMOUIBIO CUCTEM YPaBHEHUI
C mapameTpaMu

120

KonTponbnas pabora: "3agaun
¢ mapamerpamu"

121

[ToBTOpenue, o00061IIEHNHE,
cucTeMaTu3alus 3HaHuH:
"VpaBHeHus"

122

[ToBTOpenue, o600mICHHE,
CUCTEMaTHU3aIlUs 3HAHHMH:
"VpaBHeHus"

123

[ToBTOpeHue, 06o0IIeHNE,
CUCTEeMAaTH3aIlvsl 3HAaHHH:
"VpaBuenus. CucteMbl
ypaBHEHHUH"

124

[ToBTOpeHme, 0600IICHHE,
cucTeMaTH3alis 3HaHUH:
"HepaBencrsa"




125

[ToBTOpeHme, 0600IICHHE,
CHCTEMAaTH3aINsI 3HaHUH:
"Hepasencrna"

126

[ToBTOpeHme, 0600IICHHE,
cHUCTEMaTH3aIMs 3HAHWH:
"HepaBencrsa"

127

[ToBTOpeHue, 00001ICHNHE,
CUCTeMaTH3alusl 3HAaHHU:
"IIpon3BonHas u eé
npuMeHeHnue"

128

[ToBTOpeHue, 0000IICHNHE,
CHCTEeMaTH3allus 3HAHUI:
"I[IpousBoaHas u e€
IpuMeHeHue"

129

[ToBTOpenue, o00061IEHNHE,
cucTeMaTu3alus 3HaHuH:
"IIponsBonaHas u e€
npUuMeHeHue"

130

[ToBTOpenue, o00061IIEHNHE,
CUCTEMAaTH3alMsl 3HAaHUM:
"NHTerpan u ero
puMeHeHne"

131

[ToBTOpeHue, 06o0IIeHNE,
CUCTEMATHU3AIUS 3HAHMIHA:
"®yHKiun"

132

[ToBTOpeHue, 06o0IIeHNE,
cucTeMaTH3alis 3HaHUH:
"®yHKimun"




[ToBTOpeHme, 0600IICHHE,

133 CUCTEMaTHU3aIIs 3HAHUMN: 1
"(DyHKHI/H/I"

134 Hrtorosas KOHTpoIbHAA 1 1
paborta

135 HToroBast KOHTpOJIBHAS 1 1
pabora

136 [ToBTOpEeHME, 0600IICHHE, 1
crcTeMaTH3aIus 3HAHUM

OBILIEE KOJIMYECTBO YACOB 136 10

[10 ITPO'PAMME







IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJTACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
NPOBEPSIEMOr0 .
00pa3oBaTe/IbHOM MPOrpaMMbl CpeiHero 001ero o0pa3oBanusi
pe3yiabTara
1 Yucna u BBIYUCICHUS
11 OnepupoBaTh MOHATUSMHU: pAMOHATBHOE U JICHCTBUTENBHOE YUCIIO,
' OOBIKHOBEHHAS U JECATHUYHAsS APOOb, TPOLIEHTHI
12 BemonHATe  apudMeTHYeCKHEe ~— omepalue ¢ PalMOHAIGHBIMA U
' JEHCTBUTEIILHBIMH YHCITAMA
13 BrimonHsaTe npubauKEHHBIE BHIYUCICHUS, UCIOIB3YS MPaBUila OKPYTIICHUS,
' JIeNIaTh TPUKUAKY U OLICHKY pe3yibTaTa BEIYUCICHUI
OnepupoBaTh NOHATHSMH: CTEIEHb C IIEJBIM IOKa3aTelleM, CTaHIapTHAS
14 dopma 3ammcu ACWCTBUTEIHHOTO YHCIA, KOPEHb HATYPAIbHOW CTEICHH;
' UCIOJIb30BaTh MOJAXOASNIYI0 (OpPMY 3allKCH JNEUCTBUTENBHBIX YHCEN IS
peIIeHUs TPAKTUYECKHUX 3aa4 U TPECTABICHUS JaHHBIX
OnepupoBaTh MOHATHSMHU: CHHYC, KOCHHYC M TAaHT€HC IIPOU3BOJIBHOTO YTJIa;
15 UCMOJNb30BaTh  3alMCh  NPOM3BOJIBHOIO  yIyla  4Yepe3  oOpaTHbIe
TPUTOHOMETpHYECKHE (DYHKIINN
2 VYpaBHEHUS U HEPABEHCTBA
OnepupoBaTh MOHATHAMH: TOXJIECTBO, ypaBHEHHE, HEPaBEHCTBO, IEJOE,
2.1 panmoHaIbHOE, HUppaLMOHATIEHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPAaBHEHUE
99 BeImomHATE ipeoOpa3oBaHus TPUTOHOMETPHUICCKUX BBIPAKESHUN U PEIIaTh
' TPUTOHOMETPUYECKHUE YPABHEHUS
BremonHsATe mpeoOpa3oBaHus IENbIX, PAllMOHATBHBIX M HUPPAIMOHATBHBIX
2.3 BBIDOKCHUH ¥ pemaTh OCHOBHBIC THITBI IIENBIX, PAIMOHATBHBIX U
UPPAIMOHATIFHBIX YPAaBHEHUI U HEPABEHCTB
24 [TpuMeHSTh ypaBHEHUS W HEPABEHCTBA JIJIS PEIICHHS MaTeMaTHYCCKHX
' 3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKu U pealbHOM KU3HU
MonenupoBaTh peanbHbIE CHTyallMd Ha S3BIKE anreOpbl, COCTaBISTH
2.5 BBIpQXXCHHS, ypaBHEHUS, HEPABEHCTBA IO YCIOBHUIO 3aJayud, MCCIEIOBAThH
MOCTPOCHHBIE MOJIENIN C MCIIOJIb30BAaHUEM arlapara anreOpsl
3 OyHKIMH U TpaPuKu
31 OnepupoBaTh NOHATHAMU: QYHKIIHS, CTIOCOOBI 3a1aHusl PYHKITUH, 00JIaCTh

ONpEeTICHUsT W MHOXECTBO 3Ha4eHUH (QyHKIMH, Tpaduk GYHKIUH,




B3aUMHO OOpaTHbIC (QYHKITUN

OnepupoBaTh MOHATUSMH: YETHOCTH M HEYETHOCTh (DYHKIMH, HYIH

32 (GYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonw3oBarh rpaduku GyHKIMMA IS peIieHUsT ypaBHEHUH
34 Crtpoutpb 1 unTaTh rpaduKu JIMHEHHON (PyHKIIMH, KBaApaTHUHOU (QYHKIINH,
CTeNeHHOHN (YHKIIMH C LENbIM OKa3aTeleM
Ucnonb3oBath rpaduku (QyHKUMA JUIS HCCIENIOBAaHUS TMPOIECCOB U
3.5 3aBUCUMOCTEH TpU pEIIeHUH 3a7ad W3 JAPYruX Y4eOHBIX NPEAMETOB M
peasIbHOM KU3HHU, BBIpaXXaTh (JOpMyJIaMy 3aBUCUMOCTH MEXAY BEIMYMHAMU
4 Hauana maremarnueckoro ananusa
41 OnepupoBaTh MOHATUAMHU: TOCJIENOBATEIBHOCTh, apudMeTHdecKas |
' reoMeTpuyecKas Mporpeccuu
4 OnepupoBaTb MNOHATHSMU: OECKOHEYHO YOBIBarOLasi TIeoMeTpUuYecKast
' nporpeccusi, CcyMMa 0€CKOHEUHO yOBIBAIOIIEH T€OMETPUUYECKON IPOTPECCU
4.3 3amaBaTh MOCIEIOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMU
44 Hcnonp30Barh CBOWCTBA MOCJIEAOBATEIBHOCTEM M MOPOrpeccHid  JUIst
' peleH s peaabHbIX 33a9 IPUKIAJIHOTO XapaKTepa
5 MHosxecTBa 1 JIOTHKA
5.1 OrnepupoBath MOHATUSIMH: MHOKECTBO, OIl€paIliy HaJ MHOKECTBAMU
Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBIN  ammapar Juis  OMHMCaHUs
5.2 peanbHBIX TPOLIECCOB U SIBJICHUH, MPU PEUISHUH 3a7a4 U3 JPYTUX YIeOHBIX
MIPEAMETOB
53 OnepupoBaTh  TOHSATHAMH:  OINpENENICHWE,  Teopema,  CJEICTBHE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NMpOBEPSIEMOro .
T o0pa3oBaTe/IbHOM NPOrPaMMBI CpeIHero 001ero 00pa3oBaHus
1 Uucna u BEIYMCIICHUS
OnepupoBaTh MOHATHAMH: HaTypalbHOE, MEJI0€ YHCIO; HCHOIb30BaTh
1.1 NPU3HAKU JETUMOCTH LENbIX YHCelNl, pa3jokKEeHHWe YuClIa Ha MpPOCThIe
MHOHTEJH JUTS PEIICHUS 3a1a4
12 OnepupoBaTh MOHATHEM: CTETICHb C pallMOHAILHBIM MTOKa3aTeIeM
13 OnepupoBaTh NOHATUSMU: JIOTapUPM YHCIA, AECITUYHBIC U HATypaIbHbIC
' JorapumMbl
2 VYpaBHEHUSI 1 HEpABEHCTBA
2.1 [TpumeHsTH CBOWCTBA CTEMEHW Ui NPeoOpa3oBaHUsl  BBIPAKECHHIA,




ONEpUPOBATh TMOHATUSMU: TOKa3aTeIbHOE YpaBHEHHE M HEPaBEHCTBO;
peniaTh OCHOBHBIE TUIIBI IOKa3aTEIbHbBIX YPAaBHEHUN U HEPABEHCTB

BeimonuaTe 1peoOpa3oBaHUs BBIPAKEHHM, COJACPKALIUX JIOTapU(MBbI;

2.2 ONEpPUPOBATH TMOHATUAMU: JIOTapU(MHUUECKOE YPABHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE THIIbI JJOTApU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB
2.3 HaxonuTs pemenus npocTeHInX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATHUAMU: CHUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pELICHMUE;
2.4 HCIIOJIB30BAaTh CUCTEMY JIMHEHMHBIX YPAaBHEHUU Ui PELICHUs IIPAKTUYECKHUX
3aja4
95 Haxonuts pemienus MpoCTeUIINX CUCTEM U COBOKYITHOCTEH PallMOHAIBHBIX
' YPaBHEHUI U HEPABEHCTB
MogenupoBaTb peajbHble CUTyalluM Ha s3blKe anreOpbl, COCTaBIAThH
2.6 BBIPQ)KCHUS, YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI II0 YCIOBHMIO 3aJa4H,
HCCIIeI0BaTh MOCTPOEHHBIE MOJIENH C MCIIO0JIb30BAaHUEM alrapara ajreopbl
3 OyHKIWH U TpaPuKu
OmnepupoBaTh MOHATUSAMM: IepHOAMYECKass (DYHKIUS, MPOMEXKYTKH
31 MOHOTOHHOCTH (YHKLHH, TOYKH SKCTpeMyMa (yHKIMM, Hauboibliee U
' HaMMEHbIIee 3HaYeHUS (DYHKIIMM HAa MPOMEKYTKE; HCIOIB30BaTh MX IS
uccieoBaHus pyHKIMH, 3aJaHHOM rpaduKom
OnepupoBaTh HNOHATHAMU: TpaQUKU MOKA3aTEIbHOH, JOrapupMHUUECKON U
3.2 TPUTOHOMETPUUECKUX (PYHKLIMH; H300paxarb WX Ha KOOPAMHATHOMN
IJIOCKOCTH M UCIIOJIB30BATh I PEILICHUS] yPaBHEHUI 1 HEPABEHCTB
33 N300paxaTh Ha KOOPAMHATHON IVIOCKOCTH Ipa(UKH JIMHEHHBIX YpaBHEHHM
' 1 WCIIOJIB30BAaTh X JUIS PEIICHUS CUCTEMBI JUHEHHBIX YPABHEHUN
34 Hcnone3zoBate rpaduku  (yHKUMH I8 MCCIIENOBaHUS IPOLECCOB U
' 3aBUCUMOCTEH 13 JPYruX y4yeOHBIX JTUCLHUILINH
4 Hagana maTreMaTH4ecKoro aHaimsa
OmnepupoBaTh MOHATUSAMU: HETIpepbIBHAsL (DYHKIMS, TPOU3BOIHAS (PYHKIINY;
4.1 UCIOJIb30BATh F€OMETPUUECKUN U (DU3MYECKHIH CMBICT MPOM3BOIHOM IS
penienus 3anaqy
4. Haxomute  mpoW3BOAHBIE  DJIEMEHTAPHBIX  (QYHKIMHA,  BBIYUCIATH
' MIPOU3BOJIHBIE CYMMBbI, IPOU3BEICHHUS], YACTHOTO (QYHKITHI
Hcnonp3oBaTh  OpOM3BOAHYIO Ui HUCCIENOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb M JKCTPEMYMBI, NMPUMEHATH PE3YJbTAThl UCCIEIO0BAaHUS K
MTOCTPOCHUIO TPaPUKOB
44 Hcnonp30BaTh NPOM3BOAHYIO U HAXOXACHHUS HAWIYYIIEro pEUICHUs B
' MIPUKJIAJHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4ax
45 OnepupoBaTh MOHATUSAMHU: TIepBooOpa3Hasi M HWHTErpajg; I[OHUMAaTh
' reoMeTpuUYecKuil U GU3NYECKU CMBICI HHTErpaia
16 HaxoauTs nepBooOpa3Hbie 3J1eMEHTapHBIX (YHKLIUHN, BBIYUCIISATH UHTETPal

o ¢opmyne Herotona — Jleitbauia




4.7

Pemate npukiagHble 3312491, B TOM YUCIIE CONUAIBHO-?KOHOMUYECKOTO U
(bu3H9IeCcKOro Xxapakrepa, CpeJiIcTBAMU MAaTEMaTHYECKOTO aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP) KAHUA

10 KJIACC

IIpoBepsiemMblii 3JIeMEHT COAePKAHUS

Kon
1 Yucna v BBIMUCICHUS
Panmonanesubie unciaa. OObIKHOBEHHBIE U JECSITUYHBIE IPOOH, TPOLIEHTHI, 0ECKOHEUHbIE
11 | mepuonmieckue npobu. Apudmernyeckue omnepanuyd ¢ paldOHAILHBIMH YHCIaMH,
' npeoOpa3oBaHusl YHMCIOBBIX BblpaxkeHWH. [IpumeneHue apodeil M MPOLEHTOB IS
pellIeHus MPUKIATHBIX 337a4 U3 Pa3IMUHBIX OTpaciieil 3HaHUN U peanbHOMN KU3HH
JeiicTButenpHble yncia. PalinoHanbHble 1 UppallMOHAIbHEIE Ynciaa. ApupMeTHIEeCKIe
1.2 | onepauuu ¢ JEHCTBUTENbHBIMM uuciaaMu. [IpuOmmkEHHbIE BBIYUCIECHUSA, IpaBUIIa
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa BHIYUCICHUN
Crenens ¢ nenbiM nokasaresneM. CtannaptHas opma 3arnucu 1eHCTBUTEIBHOTO YUCIA.
1.3 Ucnonws3oBanne moaxossmied (OpMbl 3alUCH JACUCTBUTEIBHBIX YHCEN ISl PelIeHUs
MPAKTUYECKUX 3a7a4 U MPEACTaBICHUS JaHHbBIX
14 ApudmeTnueckuii KOpeHb HaTypalbHOM cTeneHu. JlelcTBus ¢ apupMeTH4ecCKUMHU
' KOPHSIMM HaTypaJbHON CTETIEHH
15 CHHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHTe€HC YHCIOBOI0 apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxaecTBa U TOXKIECTBEHHBIE MPE0Opa30BaHUS
99 [Ipeo6pa3oBanue TPUTOHOMETPUYECKUX BbIpaxkeHH. OCHOBHBIE TPUTOHOMETPUUECKHE
' hopmybt
53 VYpaBHeHue, KOpeHb YypaBHEHHs. HepaBeHCTBO, pelleHHMe HepaBeHCTBA. MeTton
MHTEPBAJIOB
2.4 | Pemrenue 1enbix u ApoOHO-pAIlMOHATBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pemienue nppamoHanbHbIX YPaBHEHUN U HEPABEHCTB
2.6 | Pemienue TpUroHOMETPUYECKUX YpaBHEHUI
97 [IpuMmeHeHre ypaBHEHUI 1 HEPABEHCTB K PEIICHUIO MaTeMaTHYECKHUX 3a]a4 U 3aja4d U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KU3HU
3 OyHKIHH U TpaPuKu
31 Oyukuus, cnocodsl 3amanus ¢yHkuuu. ['paduk dynkuuu. B3aumuo oOparHble
' GyHKIHIH
3.2 OO6nacte ompeAeneHuss W MHOXECTBO 3HaueHMd QyHkmmu. Hymn  ¢dyHkuumm.
' [IpomexyTKH 3HAKONMOCTOSHCTBA. YETHBIC U HEUETHBIC PYHKIIUU
3.3 CrenennHas GyHKIIUS ¢ HATypaJdbHBIM M IIEJBIM MoKa3arenaemM. E€ cBolicTBa u rpaduk.




CgoiicTBa 1 rpaduK KOpHs N-Ol CTETICHH
34 Tpuronomerpudeckass OKpPYXHOCTb, OIpEICIICHHE TPUTOHOMETPUYECKHX (DyHKIIHIA
' YHCIIOBOTO apryMeHTa
4 Hauana maTemMaTHueckoro aHaausa
41 [TocnenoBarenbHOCTH,  CIOCOOBI  3aJaHUsl  MOCIEAOBATEIbHOCTEH. MOHOTOHHBIE
' II0CJIE0BATENbHOCTH
Apudmernueckass U reomerpuueckas mnporpeccuu. beckoHeyHo —yObIBaromas
4o | TEOMETpHYECKas MPOrPeccH. Cymma OecKOHEYHO YOBIBAIOIIEH TeOMETPHUYECKON
' nporpeccun. @opmyna CIOXKHBIX HpoueHToB. lcmonb3oBaHue mnporpeccun ais
pelLeHMsl peabHbIX 3aJau IPUKIIAJHOTO XapaKTepa
5 MHokecTBa 1 JIOTHKA
MHoxecTBO, onepaum HaJl MHOKecTBaMHU. [luarpammsl Ditnepa — Benna. [Ipumenenue
51 | TeopeTHKO-MHOXKECTBEHHOT'O almapara JUlsi OMCaHUsl peaJIbHBIX ITPOLECCOB U SABJICHUMH,
MIPU PEUICHNH 33124 U3 IPYTUX YUeOHBIX IPEAMETOB
5.2 | Ormpenenenue, TeopemMa, CIeICTBHE, 10Ka3aTeILCTBO
11 KJIACC
Kon IIpoBepsieMblIii 3JIEMEHT COEPKAHUSA
1 Yucna u BBIYUCIIECHUS
11 Hartypanbhble u nensle yucna. [Ipu3sHaku JeTUMOCTH LENbIX YUCeT
1.2 CreneHs ¢ pallMOHaNbHBIM NTOKa3aTeneM. CBOMCTBA CTETNEHN
13 Jlorapudm uncna. JleciTuunble 1 HaTypaibHbIe JOrapumMsbl
2 VYpaBHEHMSI U HEpPAaBEHCTBA
2.1 IIpeoOpa3oBanue BbIpaXKEHUH, COIEPIKAIINX JOrapuMbl
2.2 [TpeoOpa3oBanue BEIpAKEHUH, COJIEPIKAIINX CTETIEHH C PAIlIOHATLHBIM TTOKa3aTeleM
2.3 [TpumMepbl TPUTOHOMETPUUYECKHX HEPABEHCTB
2.4 [Toka3zaTenbHBIC YpaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHs 1 HEpaBEHCTBA
26 CucreMbl TMHEWHBIX YPaBHEHH. Pemenne npukiaaHbixX 3a7a4 ¢ MOMOIIBIO CHCTEMBI
' JIMHEWHBIX YPaBHEHUN
2.7 CucTeMbl U COBOKYITHOCTH pallMOHAIIbHBIX YPaBHEHUN 1 HEPaBEHCTB
28 [TpumeHeHne ypaBHEHNH, CHCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTHIECKHX 3a/1a9
' W 337124 U3 pa3InYHbIX 00JIacTe HAyKU U pealbHOM KU3HU
3 OyHKIMH U TpaPuKu
Oyukuus. [lepumonuueckne ¢yHkuuu. [IpoMeKyTKM MOHOTOHHOCTH (DYHKIIHH.
3.1 MakcuMymMbl U MUHUMYMBI (QyHknuu. HawmOonbliee ¥ HanMeHbIIee 3HAYCHHE
(GyHKIMH Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue pyHKIIUHN, UX CBOWCTBA U Tpaduku




3.3

[TokazaTenbHas u norapudmudeckas GyHKIIMH, UX CBOMCTBA U rpauKu

3.4 Hcnonb3oBanue rpadukoB GyHKIU I pelIeHus: ypaBHEHUH 1 TMHEHHBIX CUCTEM
Hcnonb3oBanue rpagukoB GyHKIMH U1 HCCIIEA0BAaHUS POLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOPBIE BO3HUKAIOT MIPU PEIICHUH 3a7a4 U3 APYIUX YUEeOHBIX MPEIMETOB U PEATbHOM
KHU3HU
4 Hayana maTreMaTn4ecKoro aHajimsa
41 HenpepsiBable GyHKIIMN. MeTo MHTEPBAJIOB AJIs PEIIEHUS] HEPABEHCTB
4.2 [TpousBoanas Gpynkuu. I'eomerpuyeckuii U GU3MUECKUI CMBICIT IPOU3BOAHOM
43 IIponsBonHble 31neMeHTapHBIX (QyHKIMA. DOpMynbl HaXO0XKJIEHHS HPOU3BOIHON
' CYMMBI, IPOU3BEICHUS U YACTHOTO (PYHKIUN
[IpumeHeHne mPOU3BOJHOM K MCCIEAOBAaHUIO (PYHKIHMA Ha MOHOTOHHOCTb H
4.4 sKcTpeMyMbl. HaxoxxaeHne HauOoJIbLIero U HauMMEHBIIEro 3HaueHus (yHKIHUU Ha
OTpe3Ke
[IpuMeHeHre TPOU3BOIHON /ISl HAXO0XKIEHHUS] HAaWTy4IlIero PelIeHus: B MPUKIAJHBIX
4.5 3ajjavax, JUIsl OlpeieIeHusl CKOPOCTH Mpoliecca, 3a1aHHOro (opMyII0i Wi rpaguKoM
4.6 [TepBooOpasnas. Tabnwuiia mepBooOpa3HBIX
47 WuTterpan, ero reoMmerpudeckuii U GU3NIECKUil cMbICI. Berancienne naTerpaa mo

dbopmyne Hetotona — JleitOnuna




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUS OCHOBHOM OFPA30OBATEJIbHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemblie TPeOOBAHMS K NPEAMETHBIM Pe3yJbTaTaM O0CBOCHUSA
NMpoBePsIeMoOro OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
TpeOOBaHUs o0pa3oBaHusi

Bnagenue MeronamMu JI0Ka3aTeNbCTB, aITOPUTMAMM pEIICHUS 3ajady;
yMeHHe (QOpMYyIUPOBATH M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHHE,
akcuoma, TeopeMma, CJIEeACTBHE, CBOMCTBO, INPU3HAK, [OKAa3aTEJbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (OpMyIHpOBaTh
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HCIOJIB30BaTh METOJ MaTEeMaTHYeCKON WHIYKIINH,
MMPOBOAWTL AOKA3aTCIbHBIC PACCYKACHUS MTPHU PCIICHUH 3a1a4, OUCHHUBATDb
1 JIOTUYECKYI0  TMPaBUJIBHOCTh  PACCYXKACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU:. MHOXECTBO, IMOAMHOKCCTBO, OIICpalluyi HaJl MHOXCCTBAMU;
YMEHHE UCTOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar A OMHCAHUS
PCAIBHBIX TPOLUECCOB U SIBJICHUM U Ipu pCIICHHUU 3aJia4, B TOM YHUCJIC M3
IPYTHX Y4eOHBIX MPEeIMETOB, YMEHHE OMNepUpOBaTh MOHATUSMU: Tpad,
CBSI3HBIN Tpad, aepeBo, nukiI, rpad Ha TUIOCKOCTH, YMEHHE 3a/laBaTh U
OMHCHIBATh Tpadbl Pa3NTUYHBIMHU CIIOCO0AMU; UCIOIB30BaTh Tpadbl MpH

pelieHuu 3a1a4

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LIEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYpAJIbHOM CTENEHH, CTENEHD C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JAEWCTBUTEIbHBIM MOKA3aTENIEM,
JorapupM UHuCla, CHHYC, KOCHHYC M TaHTEHC NPOM3BOJBHOIO YHCIA,
OCTaTOK 0 MOJYJI0, PALMOHAIBHOE YHUCIO, HPPALUOHAIBHOE YHCIO,
MHO’K€CTBA HAaTypaJIbHbIX, LIEJIbIX, PALlUOHAJIbHBIX, JEHCTBUTEIbHBIX YHACEN,
2 YMEHHME HCIIOJIb30BaTh MPU3HAKH JEIUMOCTH, HaWMEHBUIMHM oO0Imuni
JIeNuTeNb U HaMEeHbI1Iee o01iee KpaTHOe, anropuT™ EBkina npu pemenun
3aJ1a4; 3HAKOMCTBO C Pa3JIU4YHBIMHU MO3ULIMOHHBIMU CUCTEMaMHU CUUCIICHHUS;
YMEHUE BBITIOJIHITH BEIYUCIEHHE 3HAYEHUH U IPpeoOpa30BaHus BbIPAXKEHUN
CO CTEeMeHsIMH U JiorapudmMamu, npeodpa3oBaHus JpOOHO- palliOHATBHBIX

BBIDAKCHMM; YMEHHME  ONEPUPOBATH  IOHATHSAMU:

MOCJICIOBATEIBHOCTD, apuU(pMeTH4YecKass IPOTPECCHs, TEeOMETPUYECKast




nporpeccusi, OECKOHEYHO YOBIBAIOIIAasg TIE€OMETPUYECKast IMPOrpeccus;
yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IOMOLIbIO
PEeKYpPpPEeHTHBIX (POpMyYJ; yMEHHE ONEepUPOBATH MOHATUAMU: KOMILIEKCHOE
YUCIIO0, CONPSKEHHbIE KOMIUIEKCHBIE YHCJA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO ~ 4YHcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanyeckas); yMeETb
IPOU3BOIUTH apu(METHUECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAHHSI KOMIUIEKCHBIX YHUCENl; ONEPUPOBATH
HNOHATHSMM:  MaTpuma 2x2 wu  3X3, omnpeaenuTeNb  MaTpULbL,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACINTCIIA

VYMeHue onepupoBaTh IMOHATHAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMHUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHUs U HEPABEHCTBA, X CUCTEMbI; YMEHHE ONIEPUPOBATh NOHATHIMMU:
TOKJIECTBO, TOXJECTBEHHOE IpeoOpa3oBaHKE, ypaBHEHUE, HEPABEHCTBO,
CUCTEMAa YPAaBHEHMH W HEPABEHCTB, PAaBHOCUJIBHOCTb YypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHE PElIaTh ypaBHEHUS, HEPABEHCTBA U CCTEMBbI
C IIOMOIIBIO PA3JIMYHBIX NPUEMOB; pelIaThb YpPaBHEHHUsS, HEPABEHCTBA U
CUCTEMBl C TMapaMeTpoM; MpPHUMEHSTh YPaBHEHMs, HEpaBEHCTBa, HX
CUCTEMBI JUIsl PELIEHUS MaTeMaTUYECKHUX

3a/1a4 1 3a7a4 U3 pa3InuHbIX 00JIacTel HAYKU U PeaIbHOW KU3HU

YMeHue omnepupoBarth MOHATHSAMH: (QYHKIUS, YETHOCTb (PYHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKLIMH, KCTpeMyM (yHKIMHM, HauOojbllee M HAaUMEHbIIEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIMs, aCUMITOTHI rpaduka
¢byHKLMU, TepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUN U
¢bu3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTEHHbII
MHTETpal; YMEHHME HaxXOAMTh AaCHUMITOTHI Tpaduka (GYHKUUH; yMEHHE
BBIUHCIISATH IPOU3BOJIHBIE CYMMBI, IPOU3BEIECHUS, YACTHOTO U KOMITO3HUIIUU
(byHKINH, HAXOUTH ypaBHEHHE KacaTelbHOH K rpaduky QyHKIMM; yMeHUe
HaXOJUTh MPOU3BOAHbBIE AJIEMEHTAPHBIX (YHKIMI; YMEHUE UCIOIb30BaTh
IPOU3BOJIHYIO JJISl MCCIEAOBAaHUS (YHKIMHA, HAXOAUTh HAUOONBLIME U
HaUMEHbIINE 3HAYeHUS (YHKIMHA; CTPOUTh TpapUKW MHOTOUIEHOB C
UCIIOJb30BAaHUEM allapara MaTeMAaTUYECKOTO aHajiu3a; I[PUMEHSATh
MIPOM3BOHYIO JUISl HAXOXACHUS HAWTYUIlEero pelieHusl B MPUKIAIHBIX, B
TOM YHCJIE COLMAJIbHO-D)KOHOMHUYECKHUX H

bU3HYEeCKUX 3a/adax; HaXOJIUTh IUIOMAIA U O0BEMBI (PUTYP C MOMOIIBIO




UHTETpana; NPUBOIUTH MPUMEPHl MAaTEMaTHYECKOTO0 MOJEIHPOBAHUS C

noMoIIbio mudepeHaTbHBIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIUSA,
KOMIO3UIUS (yHKIMHA, JIuHEHHAas (QYyHKUUSA, KBaapaTudyHas (QYHKLUS,
paumoHanbHas (yHKUOUS, cTeneHHas (YHKOWS, TPUTOHOMETPHYECKHE
¢yHkunu, oOpaTHBIE TPUTOHOMETPUYECKUE (YHKIMH, MOKa3aTesbHaAs |
aorapupmuueckas (YHKIUH; YMEHHE CTPOWUTh TpaduKd H3YYECHHBIX
(byHKUNH, BBITOIHATH IpeoOpa3oBaHus rpaduKoB (yHKIUNA, UCTIONb30BATh
rpaduKky 11 U3yYeHUs MPOLECCOB M 3aBUCHMOCTEH, IIPU PELICHUH 3a7a4
U3 Ipyrux y4eOHBIX IPEAMETOB M 33734 U3 PeabHOW JKU3HH; BBIPAKAThH
(dopMynamMu 3aBUCUMOCTH MEX/y BEIMYMHAMHM; HCIIOJIb30BaTh CBOMCTBA U
rpaduky QYHKIOUA I pelieHus] ypaBHEHH, HEPABEHCTB M 3a1ad ¢
napaMeTpamu; M300pakaTh Ha KOOPIUHATHOU

IIJIOCKOCTH MHOYKECTBA PEIICHUM YPABHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, padOTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/1a4i U3 00JacTH YNpPaBJICHHsS JIMYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTaBIISITh BBIPAXKEHHUS, YPaBHEHMs, HEpPaBEHCTBA U UX
CHUCTEMBI II0 YCIIOBHUIO 3aJayd, HUCCIENOBATHh IIOJy4EHHOE pELICHUE U
OLICHMBATh MPABIONOAOOHOCTh pPE3yAbTaTOB, YMEHHE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJa4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJEIM C  HCHOJb30BAaHHMEM  ammapaTta  anreOphl,

MHTEPIPETUPOBATH NOJYYECHHBIN PE3yNbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJpIllee U HaUMEHbIlIEe 3HAUEHUs, pa3Max, JAUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE M3BJIEeKaTb, MHTEPIPETHUPOBATDH
uH(pOpMaIKIo, PEJCTaBICHHYIO B Ta0iMIax, Ha AUarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealbHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMUIl W  JuUarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBblE, B TOM YHCJIE C MPUMEHEHHEM TIpadUyecKux
METO/IOB U 3JIEKTPOHHBIX CPEJICTB; Ipa)uuecKy HCCIeI0BaTh COBMECTHbIE

HaOJIOZICHUS C TIOMOIIIBIO AUArpaMM PacCEUBAHUS U JIMHEHHOW Perpeccuu

YMeHue onepupoBaTh MOHATHUSIMH: CIyYallHBIA OMNBIT M CIIy4alHOE

COOBITHE, BEPOSTHOCTh CIIy4allHOTO COOBITHSI; YMEHHE BBIYUCISTH




BEPOSTHOCTh C HCIIOJIB30BAHUEM Tpa(UUECKUX METOAOB; IPUMEHATh
(GOpMyIIBI CIIOKEHHS W YMHOXEHHUS BEPOATHOCTEH, (OpPMYIy MOIHOM
BEpOSATHOCTH, Gopmyny beprymnn, komOuHaTOpHBIE (aKTHl U (GOPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJbHBIX COOBITHH; YMEHHE OINEpUPOBATH
NOHATUSAMM:  ClIydaiiHas BEJIMYMHA, pAaCIpelesieHHe BEpOSITHOCTEH,
MaTeMaTU4ecKoe OXXKUAAaHUe, TUCIEPCUs W CTaHAAapTHOE OTKIOHCHHE
CIlyuallHOW  BENWYMHBL, (YHKIUU pACIpEAEICHUs M  IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/IeIeHHI; YMEHNE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PAaCHpEACICHUNA I PELICHUs 3ajad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOYHBIX
MCCIICIOBaHMIA; YMEHHE TPUBOAUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIIINX
YyceNl B NMPHPOJHBIX M OOIIECTBEHHBIX SBJICHUSX; YMEHHE OINEPUPOBATH
MNOHATUSMH: COYETaHWE, TIePECTaHOBKA, YHCIO COYETAaHHH, YHUCIIO
HepecTaHOBOK; OMHOM HEBIOTOHA; yMeHHe NPHUMEHSITh KOMOMHATOPHBIC
(baKkTel W pacCyXJEHUS IS DPELICHUs 3a/ad; OICHWBATh BEPOSTHOCTH
pEaNbHBIX COOBITHIT; COCTaBIISATh BEPOSTHOCTHYIO MOJEIb H

MHTEPIPETUPOBATH IIOJYYCHHBIN PE3yNbTaT

YMeHue onepupoBaTh  IMOHATUAMM: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYNHA YIJla, IUVIOCKUHA Yroj, ABYTrpPaHHbIN
YIOJ, TPEXTPAHHBIA YTOJI, CKPELIUMBAIOIIHECS NPSMbIE, NTAPAILUIEIBbHOCTD U
NEPIEHIUKYJIIPHOCTD IPAMBIX U IIJIOCKOCTEH, YTOJI MEKIY IPSAMBIMH, yToOJl
MEXAY NPSIMOU U INIOCKOCTBIO, YIOJl MEXKIY INIOCKOCTSIMHU, PACCTOSTHUE OT
TOYKHU 0 IJIOCKOCTH, PACCTOSHHUE MEXKAY INPSAMBIMU, PACCTOSHUE MEXKIY
IJIOCKOCTSIMU; YMEHHME HCIIOJIB30BAaTh IPU PEIICHWH 3a/1a4 U3Yy4YCHHBIC
(bakThl U TEOpeMbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh pa3Mepbl 0ObEKTOB
OKPY’KaOIIIETO MHUpPA; CTPOUTh MAaTEMaTUYECKHE MOJEIM C  IOMOIIbIO
TEOMETPUUYECKUX TOHATUN M BEJIWYUH, peElIaTh

CBA3aHHBIC C HUMHU IPAKTUYICCKUEC 3a]a4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpPbI, 00BEM (GUTYPHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0, mapajuienenuresa, OpuU3Ma, NHUpamMuaa, (Urypa M TOBEPXHOCTb
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH NHUPAMUMbI, TMPHU3MBI, KOHyCa, LWIMHIpPA, O00bEM KyOa,
MPSIMOYTOJIBHOTO  MapajuleNienuneaa, MNUpaMHUabl, MNPU3MbI, IMIMHIPA,
KOHyca, Illapa, pa3BEpTKa NOBEPXHOCTH, CEUEHUS KOHYyca M LMIMHIPA,

napaujiCJIbHbIE OCH HWJIHM OCHOBAaHUIO, CCUCHUC IIapa, IIJTOCKOCTb,




Kacafomascss cdeppl, MWIMHIPA, KOHYCa; yMEHHE CTPOUTh CEUCHHE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHHS, UX CEUCHHs, B TOM YHUCIIE C MOMOIIBIO AIEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHITH CBOMCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(dbopMynHpoBaTh ONpeAeNeHUs U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccu(ukauuioo Quryp 1o
Pa3IUYHBIM IIPU3HAKaM, BBIIOJHATH HEOOXOIMMBIEC JIOMOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATHUSIMH:  JBIDKEHHE B NPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B INPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe MMOAO0OHs, TMOA0OHBIE (UTYPHI; YMEHHE
pacno3HaBaTh paBHbIC U MOJOOHBIE (HUTYpHI, B TOM YHCIE B IPHPOJE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIb30BaTh T€OMETPHUECKUE OTHOILCHHS TIPU
pEUICHUH 3aJad; HaXOAUTh TI'C€OMETPUYECKHE BEIMYHMHBI (JUIMHA, YTOJ,
II011a/1b, 00bEM) MPHU PELIEHUH 33]a4 U3 APYTUX y4EeOHBIX IPEIMETOB U U3
peaNbHOW KU3HU; YMEHHE BBIYMCISATH F€OMETPUYECKUE BEITMUUHBI (UIMHA,
yroJ, TIomanb, 00bEM, TUIOMIAAb MOBEPXHOCTH), UCHONIB3YS M3YYCHHBIC
dbopMynbl U METOZBI, B TOM YHWCIIE: IJIOLIAJb MOBEPXHOCTU MHUPAMUIBI,
NpU3MBI, KOHyca, IWIMHApaA, TIuiomaab cdepb;; 00BEM  Kybda,
OPSMOYTOJIBHOTO TapajUlefienunesa, NUPaMubl, MPU3MBblL, LHIUHIpPA,

KOHYCa, I1apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (DUTYDP
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YMmenune ONECprupoOBaTh MHOHATUAMU: MPAMOYIOJIbHAsA CHUCTEMa KOOpPJAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 63.3I/ICY,
CKaJIIpHOC IPOM3BCIACHUC, BCKTOPHOC IMIPOU3ZBECACHHUEC, YIOJd MECKAY
BCKTOpaMHu; YMCHHC HUCIOJIB30BATb BCKTOpHLIf/'I )51 KOOp,[[I/IHaTHHﬁ MCTOJ

JJI PEIICHHA TCOMCTPUYCCKUX 3a/la4 U 3a1a4 APYTruUux y’—Ie6HBIX nmpeaMeETOB
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YMeHne BeIOMpATh MOAXOMSIIAA METOJT IJIsl PEIICHUS 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MATEeMATHKU B H3yYEHUU TNPUPOTHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHHE paClO3HaBaTh MPOSBICHHE 3aKOHOB
MaTE€MaTHUKH B UCKYCCTBE, YMEHUE MPUBOJUTH MPUMEPHI MATEMATUUECKUX

OTKPBITHIA POCCUICKON 1 MUPOBOM MaTEMATHYECKON HAYKN




IIEPEYEHD 9JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbIX HA EI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 Hucna 1 BBIYUCIICHUS
11 Harypanbuble u nensie yucina. [Ipu3sHaky JeTUMOCTH LENbIX YUCel
19 Pamonanbupie  uncna. OOBIKHOBEHHBIE M JIECATHYHBIC JIpOOW, TPOLICHTHI,
' OCCKOHEYHBIC TIEPHOTUIECKUEC APOOH
13 Apudmernueckuil KOpeHb HaTypajabHOM cTerneHu. JlelicTBus ¢ apudMeTudecKumu
' KOPHSIMU HaTypaJlbHOW CTENeHU
14 Crenens ¢ nenbiM nokaszarenaeM. CTeneHb ¢ pallMoOHaIbHBIM MoKazareseM. CBoiicTBa
' CTENEeHU
15 CuHyc, KOCHHYC W TaHT€HC 4YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTE€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsiTuaHble 1 HATypaibHbIE JOTapu(MBbI
JlelictBuTenpHbIe  4Hcha. Apu(METHYECKUE Olepalud C JICHCTBHTEIBHBIMH
1.7 gyrciaamu. [[pubmmkEéHHBIE BEIYUCICHNUS, TIPABUIIa OKPYTIICHUS, IPUKHUIKA U OI[EHKA
pe3yJibTaTa BEIYMCIEHUN
1.8 [peoGpa3zoBaHue BhIpaXKEeHHUIT
1.9 KommiekcHbie uncia
2 VpaBHEHHS 1 HEPABEHCTBA
2.1 Lenbie 1 qpoOHO-paOHATIBHBIE YPAaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHUs
2.4 IToka3zaTenbHble U JIorapu(MUUYECKUe YpaBHEHUS
2.5 Lenbie u qpoOHO-paOHATHHBIC HEPABEHCTBA
2.6 WppanroHansHbIe HEpaBEHCTBA
2.7 [TokazarenbHble U JorapudMUUecKrue HepaBeHCTBa
2.8 Tpuronomerpuueckre HepaBeHCTBA
2.9 CucTeMbl U COBOKYITHOCTH YpaBHEHHH U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamu
211 Marpuiia CUCTeMbI TMHEHHBIX ypaBHEHHUI. OTpeIeTuTe]b MaTPHIIBI
3 OyHKIIUU U TpaduKh




OyHK1UA, cnocoOwl 3amanus GyHKuuu. ['paduk (yakmuu. B3zanmuHo oOpaTHBIC

3 ¢bynkuuu. YérHeie 1 HeuéTHbIe QyHKUIMU. [lepuonnyeckue GyHKINH
OOnacte ompeneneHuss M MHOXECTBO 3HadeHuM ¢yHkuuu. Hymun ¢ynkuumm.
3.2 [IpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U1 MUHEMYMBI (yHKiud. HauOomnblnee ¥ HauMeHbIIee 3HAUYCHHE
(GyHKINN Ha IPOMEXKYTKE
33 CreneHHass (QyHKUUS C HaTypaJbHbIM M LeJbIM MokaszateneM. EE cBoiictBa u
' rpaduk. CBoiicTBa 1 rpadMK KOpHS N-0i CTENEHU
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INOACHUTEJBHASA 3AIIMCKA

["'eoMeTpust iBIsIETCS OJTHUM U3 0a30BBIX KYPCOB Ha YPOBHE CPEITHET0 OOIIEro
oOpa3oBaHMs, TaK KakK O0O0ECIEeYMBACT BO3MOXHOCTh H3yUYEHUs JAUCLUUILIINH
€CTECTBEHHO-HAYYHOW HAIpPaBJIEHHOCTH W NPEIMETOB T'YMAaHMTAPHOIO IMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YyIaIOIIUMUCS
MOHSATUMHBIX OCHOB T'€OMETPUM, MPHU JOKA3aTEIbCTBE TEOPEM M IOCTPOEHUU
LETOYKH JIOTHYECKUX YTBEPKACHUM NIPU PELICHUH T€OMETPUUYECKUX 3a1a4, YMEHUE
BBIJIBUTaTh U OINPOBEPraTb TMIOTE3bl HEMOCPEICTBEHHO MCHOJIB3YIOTCS MpHU
pELICHNH 33a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1aY.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypca «I'eomerpusd» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE UHIMBUYAJBHBIX CIIOCOOHOCTEN 00yUaIOUIXCs IPU U3YYEHUH
reOMETpUH, KaK COCTaBjsoUled mnpeaMeTHoll obmactu «Marematuka U
nHpopMaTrKa» yepe3 odecriedeHue BO3MOKHOCTH MPUOOPETEHUS U UCTIOJIb30BAHUS
0oJee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, CIIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOAMMBIX JUJIsl YCHEIIHOTO TPO(heCCHOHATIBHOTO 00pa30BaHus, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[IpuopuTeTHBIMM 33aJayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
pPaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIiMpeHre NpeCTaBICHUs O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MAaTeMaTHUYECKMX MOJEINSX, MO3BOJIAIONIMX OMHUCHIBaATh M H3Yy4yaTh
pa3HbIe SIBJICHUS OKPY’KAIOIIEro MUpa, 3HaHUE MOHATUIHOrO anmnapara 1o paszieiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
bopMya M yMEHHE HUX NPUMEHSTh, YMEHHS JOKa3bIlBaTh TEOPEMbl M HAXOIUTh
HECTaHJapTHbHIE CIIOCOOBI PEIICHUS 3a/1a4;

(dbopMupOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJAECIAX U B PEaTbHOM
MUpPE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTbh TIE€OMETPHUYECKUE
MOJEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUil, GOpMUpPOBAHUE MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupoBaHHE yMEHHS BIAJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELIEHUs, YMEHUSI UX NPHUMEHATh, NPOBOJIUTH JOKA3aTEIbHBIE PACCYKICHUS B



XO/JI€ PeLICHHs] CTEPEOMETPUUECKHX 3314 U 3a/1a4 C MPAKTUYECKUM COJEP>KaHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPH
000CHOBaHMHU MaTEMAaTHUYECKUX YTBEPKACHUN U POJIH aKCUOMATUKH B MPOBEACHUN
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAaHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, Mo3HaBAaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYalMSX W MPU U3YYECHUU JIPYTUX
YU4EOHBIX TMpPEAMETOB, MPOSBICHUS 3aBUCHUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUS PEAIbHbIX CHUTYyalUil, HCCIIEJOBaHUS IOCTPOECHHBIX MOJEIIEH,
MHTEPIIPETALNN TTOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COAEPKATETBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «xnaccax sBusitotrcs:  «lIpsiMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekToppl ©  KOOpAMHATHI B
IIPOCTPAHCTBEY, «/[BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T€OMETPUH Ha YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kiaccax, OTHOCHUTCSL KO BCEM COJIEp)KaTelbHBIM JIMHUSAM y4eOHOro Kypca, a
dopMUpOBaHHE  JIOTUYECKUMX YMEHUH pachnpeiensercs He TOJIbKO [0
coJiep KaTeNIbHbIM JIMHUSAM, HO U 10 rojgam oOydenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHust DenepanbHoi padoueit
MPOrpaMMBbl, pacHpeleNEHHBIM IO ToJaM OOy4YeHHSs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaiuch HEOAHOKpPAaTHO. TO  MO3BOJSET OPraHMW30BaTh  OBJAJICHUE
T€OMETPUYECKUMH MOHITHSIMHA M HaBBIKAMHU MOCIIEIOBATENFHO U MOCTYMATENBHO, C
cOOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00yUYaloIUXCsl, paCIIUpssi U yriayOuss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon K W3y4EeHHIO TEOMETPUU Ha YIIyOJIEHHOM YpOBHE TO3BOJISIET:

co3maTth  ychaoBus i guddepeHnyanuu  00ydeHUs, MOCTPOCHUS
WHIUBUIYAbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeClneyuTh yriayOneHHoe
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHoro npenaMera «MarteMaTukay;

HOJIFOTOBUTh OOYYalOUIMXCA K MPOJOJDKCHHIO H3YyYeHHUST MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccun, obecrieurBas MPEEMCTBEHHOCTbh MEXKIY
o01UM 1 poecCuoHaTbHBIM 00pa30BaHUEM.



Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpPOBHE
orBoauTcs 204 uaca: B 10 kimacce — 102 yaca (3 uaca B Hegenmo), B 11 kinacce — 102
yaca (3 Jaca B HEJIeINIO).



COJEPXAHUE OBYYEHMUAA
10 KITACC

IIpssMbIe U MJIOCKOCTH B MIPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ CTEepeoMeTpuu. Touka, mpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
NapajuleNIbHble M CKpelIMBaromuyecss npsmele. [Ipu3Hakum CcKpemumBaromumxcs
npsAMbIX. 1lapannenpsHOCTh MPAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: MapaAJLICIIbHbBIC
IIPSIMBIE B IIPOCTPAHCTBE, NAPAJUIEIBHOCTD TPEX MPSIMBIX, ITAPAIUIEIBHOCTD IIPSIMOMN
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJIeIbHOrO MpPOEeKTUpoBaHUs. M300paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIY IPSMBIMU B IPOCTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEN: IapalIeIbHbIE
IJIOCKOCTH, CBOWCTBA [apaJUIEIbHBIX IJIOCKOCTEM. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUTYpbl HA IUIOCKOCTH: TETpaj’Ap, MapajulelieuIie],
MMOCTPOCHUE CEYCHUM.

[lepneHAUKYISPHOCTD MPSIMOM U IUIOCKOCTU: NEPIECHANKYIISPHBIC MPSIMbIE B
IIPOCTPAHCTBE, IIPSAMBIE MapajuleibHbIE W TEPICHAUKYJISPHbIE K IUIOCKOCTH,
IPU3HAK MEPHEHIUKYISIPHOCTH IPSAMOM M IUIOCKOCTH, TEOpeEMa O MPAMOUN
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTroroHaneHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp M HAKJIOHHBIE: PACCTOSIHUE OT TOUKH J10 INIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 710 TIIIOCKOCTH, MPOEKIHs (PUTypbl Ha TIIOCKOCTh. [lepneHanKyIapHOCTh
IJIOCKOCTEN: MPHU3HAK MEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEN. Teopema o Tpéx
MEPIICHIUKYIISPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriya. TpEXIpaHHbId U MHOTOI'PaHHbBIE YIJIbI.
CBoiICTBA IJIOCKUX YTJIOB MHOTOTpaHHOTO yria. CBOMCTBA IJIOCKUX U JBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB M CUHYCOB JIJIsl TPEXTPAHHOTO yTJIA.

MHoOrorpaHHuKHu

Buapl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yronpHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MOBEPXHOCTh MPU3MBI.
[Tapaiutenenunenr, TpsSAMOYTOJIbHBIN MTapaJIETIEUNE] U €T0 cBoWicTBa. KpaTyaime
MyTH HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Oinepa. I[IpoctpancTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAs
nupamusibl. CBoiicTBa péOep M OOKOBBIX TIpaHEH TMPaBWIBHOM MHUPAMUJIBI.
[IpaBunbHBIE MHOTOTPAHHUKH: MPaBWIIbHASA MPU3MA U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHue O NpaBWIBHBIX MHOTOIPAaHHUKAX: OKTadp,
TOJEKa’p U UKOCAP.

Bbruncnenne 3J€MEHTOB MHOTOTPAaHHHKOB: p&Opa, JMaroHaiH, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJHOW MMOBEPXHOCTU MPSIMON TPU3MBI,
IUIOIIA/{b OCHOBAHMM, TEOpEMa 0 OOKOBOI OBEPXHOCTH MpsIMO pu3Msl. [ lomans
OOKOBOIl TMOBEPXHOCTH U TOBEPXHOCTH IPaBWIBHON NHUpaMUAbI, TeopeMa O
IJIOIIAIA YCEYEHHON TUPAMMUIBI.

CuMmmeTprss B MPOCTPAHCTBE. OJIEMEHTbl CHMMETPUHM  MPABHIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IPAaBWIBHOM MHOTOIPDAaHHHUKE: CHUMMETPHS
napaJuIeenue a, CUMMETPUsS NPABWIBHBIX IPU3M, CHMMETPHUS IPAaBUIBHON
IUPAMHUIBI.

BeKkTOopbl H KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPAMM: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBoicTBa ClI0KeHUs] BEKTOPOB. CBOMCTBA YMHOKEHHsI BEKTOpa HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamienenunena. Teopema O pa3jIoKEHWH BEKTOpa 1O TPEM
HEKOMILUIAaHApHBIM  BekTopaM. IIpsmoyrosbHasg  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXKIy KOOpAMHATAMHU BEKTOpa U
KOOpJIMHAaTaMHU TOYEK. YTOJ Mexay BekTopamMu. CKalsipHOE MpOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenus

[loHsATUSA: LWIMHIPUYECKAs TOBEPXHOCTb, KOHHUYECKas IOBEPXHOCTD,
chepuueckas TMOBEPXHOCTb, oOOpasyrolue noBepxHocTe. Tema BpamieHus:
WIMHJP, KOHYC, YCEeUEHHBIN KOHYC, cepa, map. Bzaumuoe pacnonoxenue chepsl
U TUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M3o0paxkeHue Ten BpalleHus: Ha
miockocth. Pa3BépTka nunnmuapa u konyca. CummMerpusi chepsl U mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u cieacteuss u3z He€. OO0bEM mpsiMod U
HAKJIOHHOM NpU3MBbI, IWIMHAPA, MUpaMHUIbl 1 KoHyca. OOBEM mIapa U 1MapoBOTO
CErMEHTA.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
WIMHApP, ONHCaHHAas oOKojo uwiuHapa. llepeceuenue cdeppl u mapa c¢
wiockocThio. Kacanne miapa u cdepsl miockocthio. [loHsTHE MHOrOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpalICHUS.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, TUIOMAaab chepsl U e€ JacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nooOubIx ¢uryp. IIpeoOpazoBanue momoOus, romoreTus. Pemienue 3amau Ha
IJIOCKOCTH € UCTIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHuE ceueHNiI MHOTOTPAHHUKOB U TEJI BPALICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO MW TMEPNEHAUKYJISIPHO OCH), CEUYEeHHS KOHyca (mapaiieiabHbIe
OCHOBAHMIO U POXOJAIINE Yepe3 BEPIIMHY), CEYEHUS 11apa, METOAbI IOCTPOCHUS
CEUEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ INEPEHOCa
CEKYIIEH TIIOCKOCTH.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJ BEKTOpaMu. BEKTOpHOE yMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHudA. IIpsmoyrospHas cucrema
KOOpIMHAT B mnpocTtpaHcTBe. KoopaunaTel BekTopa. PaznokeHne BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJI IPU PELLICHUN T'€OMETPUUECKHUX 3a/1aU.

JIBU:KEeHHS B IPOCTPAHCTBE

JBuxenust mpoctpanctBa. OrtoOpaxeHus. JIBUKeHHMs U paBEHCTBO (uryp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBWKEHUMN: TapauIeIbHBIA IEpEeHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, IIOBOPOT BOKPYI MPSMOMN.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIH YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDHI

1) rpaxkaaHcKoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTh MPAKIAHCKON MO3UIIMKM 00YYaIOIIeTrocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHHUHA, MPOIEAYD
rpakaaHckoro  oOmiectBa  (BBIOOpPBI,  OMPOCBI U JIPYyTroe€),  yMEHHUeE
B3aMMOJICUCTBOBATh C COIMAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHU C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NaTPUOTHYECKOE BOCTIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB M POCCUMCKOM MaTEMaTHYECKOM HIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKCHHM B JPYTUX HaAyKax, TEXHOJIOTHsSX, chepax
HYKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOro Hapojaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTHUYECKUM
MPUMEHEHUEM TOCTUKEHUIN HAYKH U IEATEIbHOCTBIO YYEHOTO, OCO3HAHUE JTMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTHYECKOEe BOCIIMTAHME:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHUH, pacCy>KIeHUI, BOCIPUMMYUBOCTD K
MaTE€MaTUYECKUM aCTeKTaM Pa3INvHbIX BUAOB UCKYCCTBA;

5) pu3uveckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHYECKHWE 3HAHHUS B
MHTEepecax 3710pOBOro U 6€30MacHOr0 00pasa KU3HHU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 370POBBIO (370POBOE MHTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHATHH U
OTIIbIXa, peryispHas ¢u3nuecKkass akTUBHOCTh), (PU3NYECKOE COBEPILICHCTBOBAHHUE
MIPU 3aHATUAX CHIOPTUBHO-03/JOPOBUTEIBHOM 1E€ATETbHOCTBIO;

6) Tpy10BO€ BOCIIMTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyAOdIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHOW  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu30BbIBATh COOCTBEHHBIE KU3HEHHbIC IUIAHBI,
TOTOBHOCTb U CIIOCOOHOCTh K  MaTeMaTUYeCcKOMYy  OOpa3OBaHUIO U



caMOOOpa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTh K AaKTUBHOMY
YYACTHUIO B PEIICHUU IPAKTUYECKUX 3a]1a4 MaTeMaTHYECKON HAIPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(OPMUPOBAHHOCTh  IKOJIOTUYECKOM KYyJIbTYpbhl, TOHHMAHUE BIUSHUS
COI[MATIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE NMPHUPOJHON U COIMATIBHOMN
Cpellbl, OCO3HAHHE TJI00ATILHOTO XapakTepa dKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
Ha TPUMEHEHHE MAaTeMAaTHUYeCKUX 3HAHWM Ui penieHus 3agady B o0iacTu
OKPY’KAIOIIEH Cpenbl, IUIAHUPOBAHME IIOCTYNKOB M OLEHKA HMX BO3MOYKHBIX
IIOCJIEACTBUN JIJIS1 OKPYKAIOIEH CPEJIbI;

8) IeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOI1IE€CTBEHHOM MPAKTUKK, TOHUMAaHHE MaTEMATUUECKOM
HAyKHU KaK cepbl 4YETOBEYECKOM IEATENbHOCTH, 3TANIOB €€ Pa3BUTHUS U 3HAUMMOCTHU
JUISL Pa3BUTHUS IUBUIN3ALMH, OBJIAJICHUE SI3BIKOM MAaTEMATHUKUA M MAaTEMaTUYECKOU
KYJBTYpOU KaK CpEJICTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYLIECTBIISITH IPOEKTHYIO
Y UCCIIEIOBATEIIbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE 1eiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITh M XaPAKTEPU30BATh CYIICCTBECHHBIC TMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHATHM, OTHOIICHUH MEXAy TMOHATHAMH, (HOPMYIUPOBATH
OTpeieSICHUs TIOHITUHN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIaccupuKaiuu,
OCHOBAHUS JIJ1s1 000OIIECHUS M CPABHEHUSI, KpUTEPUU TTPOBOJAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATH U  IPEOOpPa30OBLIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPHUIIATEIbHBIC, CIMHUIHBIC, YaCTHBIC U OOIIKE, YCIIOBHBIC;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U IPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeasiaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JIeJIaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKHW, ACAYKTUBHBIX H
VHIYKTUBHBIX YMO3aKJIHOUEHNUN, YMO3AKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHns y4eOHOW 3amaud  (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BHIOUpaTh Han0oJiee MOAXOAIINN C Y4ETOM CaMOCTOSITEIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciaenoBarejabcKkue JeMCTBUS:



MCIIOJIb30BaTh BOMPOCHl KaK HCCIEI0BATENbCKUA WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodiieMy,
YCTaHABJIMBAaTh UCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOSTENIHO CIUIAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, sIBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEeKTaMHU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3YJIbTaTaM
NpOBEAEHHOTO  HAONIOACHUSA, HCCIENOBaHUSA, OICHMBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ ungopmanueii:

BBISIBIISATH J€UIIMTH UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATH U UHTEPIPETUPOBATH HHPOPMALINIO PA3TUYHBIX BUIOB U (hOpM
MPEJCTABIICHHUS;

CTPYKTYpPHpPOBaTh MH(POpPMAIIUIO, MPEJCTABIATh €€ B pa3IMYHBIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uHbopmaIuu o CaMOCTOSITEIILHO
c(hopMyJIHMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCAIbHbIC y4eOHbIE 1eiCTBUA

O01mennue:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSMU U
LEeIIMU OOUIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTb IOSICHEHHS II0 XOAYy pEIICHHs 3aJauu,
KOMMEHTHUPOBATH IOJy4YECHHBIN pE3yJIbTaT;

B Xoj€ 00CYXXJIeHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYX/IaeMOil TEMBlI,
npoOyieMbl, pelmaeMol 3a7aud, BBICKAa3bIBATh HJEH, HAIIEJICHHbIE Ha TIOMCK
pPEILIEHHUs], COIMOCTABJIATH CBOM CYXICHHS C CYXKICHHSIMU JPYTUX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € YYETOM 3ajay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOpHUH.

PeryasiTuBHbIE yHHBEpPcaIbHbIE y4eOHbIe 1eificTBUS
Camoopranmuzanms:



COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEeIIeHUs C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOpPMAITIH.

CaMOKOHTPOJIb, IMOLIMOHATbHBII HHTEJLIEKT:

BIAJE€Th HABBIKAMHM  IIO3HABAaTENIbHOM  pediekcuu KaKk  OCO3HaHUSs
COBEPILIAEMBIX JIEUCTBUI U MBICIHUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yybTaTa perieHus
MaTeMaTUYECKOHN 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh MPHU PEIICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN M YCIOBUSAM, OOBSICHITH IPHYNHBI
JTOCTIDKCHHSI WU HEIOCTHKEHUS PE3YIbTATOB JICSITEIBHOCTH, HAXOIUTh ONIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEJIbHOCTD:

MOHMUMATh M KCIOJIL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHANBUIYTLHON
paboOThl mTpU pemieHHnH YYeOHBIX 3a7ad, MPUHUMATh I COBMECTHOU
NEeATEILHOCTH, TJIAHUPOBATh OPTAHMU3AIIMI0 COBMECTHOW PaOOTHI, pacmpeaciisaTh
BU/IBI pa0OT, I0rOBApUBATHCS, 00CYX AATh MPOIIECC U PE3yIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B I'PYIIOBBIX (GopMax paboThl (0O0CYykaeHus, OOMEH MHEHUH,
«MO3TOBBIE IMITYPMBD» U UHBIC), BBITIONHATH CBOIO YacTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTUMH YICHAMHU KOMaH/bI, OIICHMBATh KAY€CTBO CBOETO BKJIAIa
B OOmUNA TPOAYKT TIO KpUTEpHUsM, CGHOPMYIUPOBAHHBIM  YYaCTHUKAMU
B3aUMOJCUCTBU.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy 10 ksacca oOydaronuiicst HQyquTcs:

« CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pEIIeHNH 331249 U TPOBEJACHUHN MAaTEMAaTHUECKUX PACCYKICHU;

s TPUMCHATH aKCHOMBI CTEPCOMETPUHU M CIICJICTBUS W3 HHUX IPH PEIICHUU
reOMETPUUYECKUX 3a/1a4;

+  KJIACCH(HUIMPOBATh B3aUMHOE PACIOJIOKCHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B IPOCTPAHCTRE;

« CBOOOJHO OMEpUPOBATH TOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY MPSAMBIMH B TIPOCTPAHCTBE, MEXKIY NPSIMOH H
TUTOCKOCTBIO;

+ CcBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH,



« CBOOOJHO pAacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (MpU3MA,
nupamua, NpsSMOYTOJIbHBIN Mapaienenunen, Kyo);

s KJIacCH(pUIMPOBATh  MHOTOTPAHHWKH, BBIOWpass  OCHOBAaHHS  JJIS
KJTaCCU(UKAIIAM;

e CBOOOJIHO OMEPUPOBATH  MOHSITUSMH, CBSI3AHHBIMU C  CEUCHHEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

*  BBINOJHSATH napajieibHOe, LEHTPATLHOE u OpPTOTOHAIBHOE
MPOCKTUPOBaHKE (GUTYP HA TUIOCKOCTD, BHITTOIHITE N300paskeHus GUTyp Ha
IJIOCKOCTH;

* CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHSATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

s BBIUMCISITH  IUIONIAAM  TOBEPXHOCTEM  MHOTOIPaHHUKOB  (IIpU3Ma,
MMpaMK/ia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

« CBOOOJHO ONEPHUPOBATH MOHATUSIMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh U IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U IJIOCKOCTh CAMMETPUH (PUTYPHI;

« CBOOOJIHO OIEPUPOBATH MOHSITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJIMHATaM B IPOCTPAHCTBE;

BBINOJIHSTH JACUCTBUSI HaJl BEKTOPAMH,

- pewmath 3adayd Ha JOKa3aTEIbCTBO MATEMaTUYECKUX OTHOIIEHUH U
HaX0XJIEHUE T€OMETPUUYECKUX BETUYNH, TPUMEHSISI U3BECTHBIE METOIbI ITPU
pellICHUH MaTEeMAaTHUYECKUX 3a7ad TOBBIIMIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATh MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

s WU3BJICKaTh, MPeOOpPa3OBbIBATh U WHTEPIPETUPOBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJACTABICHHYIO Ha
yepTexax U pUCYHKaxX;

+ TMPUMEHATH TIOJYYCHHBIC 3HAHWUS HA TPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEAbHBIC CUTYallMH, MPUMEHATh H3yYCHHbIC TIOHSATHS B
mpolecce IOMCKAa  pelIeHUsT MaTeMaTU4YecKu  CcPOopMyIHpPOBAHHON
npoOemMbl, MOJEIUPOBATh peajbHbIE CUTyallMd Ha SA3bIKE T€OMETPHH,
UCCIIEI0BAaTh MOCTPOCHHBIE MOJIENIA C UCIIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara anareOpbl, periaTh MPaKTUYECKHE 3a/1ayw,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYHH;

s HUMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pa3BUTHUA T'€OMETPUU KakK
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUS TEXHOJIOTHUH.

K konmy 11 kimacca oOyvarommiicst HAyYUTCS:



CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH, CBSI3aHHBIMU C IMUIMHIPUYIECKOM,
KOHUYECKOM U chepruyeckor MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
TIOJTyYCHUS;

OTIEpUPOBATh MOHATUSIMHY, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMIHHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacno3HaBaTh Teja BpamieHus (UWIUHApP, KOHYC, cdepa U Iap) U
OOBSCHATH CIIOCOOBI TIOJIYUYECHHUSI TEJl BPAIICHUS;

KJIaCCU(DUIIMPOBATH B3aUMHOE PACITOJIOKEHUE CHEPHI U TUIOCKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpalllCHMS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHMKOB U TEJl BpalllCHHUS,
Tr€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYIT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBSI3aHHBIMH C KOMOWHAIMSAMHU TEI
BpaIieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHWK, BIHCAHHBIA B cdepy u
ONMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK HJIN TEJIO
BpaIllCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXTY IIONIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOTO0OHBIX TEN;

n300paxarb u3ydaeMble (DUTYpPBI, BBIMOJHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAIICHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUCCKUX (Qurypax, TMpEeACTaBICHHYI0 Ha
YepTeKax U PUCYHKAX;

CBOOOTHO ONIEPUPOBATH MTOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH OTIEPAIMH HAJl BEKTOPAMHU;

3aJ1aBaTh IJIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;
peraTh reOMETPUYECKHE 3a/1a4M Ha BEIYMCIICHUE YTIIOB MEXKY IPSIMBIMH U
MJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSHUNA OT TOYKH JI0 TUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJHO ONEPHUPOBATH TIOHITHSAMH, CBS3aHHBIMA C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUS MHOTOTPAaHHUKOB M TEJl BpalCHUS IPHU
MapaJyIeIbHOM ~ TEPEHOCE, UEHTPAIBbHOM CUMMETPUH, 3EPKAIBHOMU
CUMMETPHH, TIPU TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEUEHHS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IHUIUHIpPA
(mapayienTbHO U MEPIEHIUKYISIPHO OCH), CEUCHUsI KOHYca (MapalijiebHbIe
OCHOBAHHIO ¥ TIPOXOJIAIITUE YepPe3 BEPIITUHY), CEUCHUS T1apa;
WCITOJIb30BAaTh METOJbI TOCTPOEHUS CEUCHU: METOJ CJIEIOB, METOJ
BHYTPEHHETO IPOSKTHUPOBAHUS, METO/I IIEPEHOCA CEKYIIEeH MIOCKOCTH;



JIOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKICHUS;

MPUMEHATh TeOMEeTpuUueckre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/la4y, MPEANOJararoliuX HECKOJbKO IIAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbI B IBHOW M HESIBHOU (opMme;

pelmarb 3aJadyd Ha JOKa3aTeIbCTBO MATEMATHYECKHX OTHOLICHWN H
HaX0JICHUE TEOMETPUUECKUX BEIINYMNH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUYECKUX 3a/aY;

MIPUMEHSITh MOJyYCHHBIC 3HAHUS HA TPAKTUKE: CPABHUBATh, AaHAJIU3UPOBATh
U OLECHUBATh pPEaJbHbIE CUTyalllH, MPUMEHSATHh H3YyUYECHHBIC MOHITUSA,
TEOPEMBI, CBOICTBA B IMpOLECCE IOUCKA PEMICHUS MaTeMaTUYECKH
chopMyIHpOBaHHON TPOOJIEMBbI, MOJEIUPOBATh pealbHbIE CUTYyallUu Ha
S3bIKE TEOMETPUH, UCCIIEI0BATh MOCTPOCHHBIE MOJIENIN C UCIIOIb30BaHUEM
FEOMETPUYECKUX TMOHIATUH U TeopeMm, ammapara aiareOpbl, peliarh
MPAKTUYECKUE 3a7aud, CBSI3aHHBIE C HAXOXKIECHHUEM TIe€OMETPUUYECKUX
BEJINYUH,;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTUSI TEOMETPUHM Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyectBo yacos DIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U Kontpoabhbie | TIpaxTuyeckue (uudposbie)
n/m  TeM NPOrpaMmbl Bcero paGoTEI paGoTI oOpa3oBarTe/ibHbIE
pecypchl
1 BBenenue B crepeoMeTpuio 23 1
5 Bzaumuoe pacrionoxenue 5 1
HPSMBIX B IPOCTPAHCTBE
3 HapaJIJIeJII)j{OCTB MPSIMBIX U 8
TUTOCKOCTEH B IPOCTPAHCTBE
[TeprieH AMKYIAPHOCTD
4 IPSIMBIX U IUIOCKOCTEN B 25
POCTPAHCTBE
5 Vi1l B paccToAHUA 16
MHororpaHHuKu 7
BekTops! B ipocTpaHcTBE 12
8 [ToBTOpEHwMe, O606HICHIiI’e u 5 5
cucTeMaTH3anus 3HaHUH
OBUIEE KOJIMYECTBO HACOB 102 5 0

10 TIPOI'PAMME




11 KIIACC

HanMmenoBanue
Ne

pa3aeyioB U TeM
n/n

NPOrpaMMbIl

KoauuecTBO 4acoB

Bcero

KoHnTpoabsHubie
padoThI

IIpakTnyeckue
padoThI

DJIeKTPOHHbIE
(uudposbie)
oOpa3oBaTejibHbIE

pecypchl

AHamuTuueckas
reOMETPHS

15

[ToBTOpEHME,
00001eHNE U
CHUCTEMATHU3aLHs
3HAHUU

15

3 O06BEM MHOTOTpaHHUKA

17

Tena Bpamenus

24

ITmomragu
5 MOBEPXHOCTHU U
00BEMBI KPYTIIBIX TN

6 JIBokeHust

IloBTOpenue,
000011IEHE N
CHCTeMaTH3aIlns
3HAHUH

17

OBUIEE KOJIMYECTBO
YACOBIIO ITPOT'PAMME

102







HOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acos

KouTtpoJbHbie

Bcero
padoThbI

IMpakTuyeckne
padoThbI

Jlara
H3yYeHUst

JJIeKTPOHHbIE
undposBbie
o0pa3oBaTejibHbIE

pecypcsl

OcHoBHbIE TIpaBUIIA
M300paKeHUs Ha PUCYHKE
IUIOCKOCTH, MapalIeIbHbIX
PSIMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

[TonsaTus crepeomerpuu:
TOYKa, MpsiMasi, MII0CKOCTb,
pocTpancTBO. OCHOBHBIE
IpaBuJia U300paKeHMsI Ha
PHUCYHKE IIJIOCKOCTH,
NapauIeIbHBIX MPSAMbIX

(OTpEe3KOB), CEpeANHBI OTPE3Ka

[TonsTHs: nepecekaronmecs

IIJIOCKOCTH, IIEPECEKAIOIIUECA

npsiMasi ¥ MJI0CKOCTh;
HOJTYITPOCTPAHCTBO

[TonsTHs: nepecekaronmecs

IJIOCKOCTH, IICPECCKAIOIINUECCA

npsiMasi ¥ IJI0CKOCTh;
MOJTYTIPOCTPAHCTBO

MHoOrorpaHHukH,
n300pakeHHEe MPOCTEHIITNX




MIPOCTPAHCTBEHHBIX (pUTYD,
HECYIIECTBYIOINUX 00BEKTOB

MHoOrorpaHHuKH,
M300pakeHre MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (pUTYD,
HECYLIECTBYIOINUX 00BEKTOB

AXCHOMEI CTCPpCOMECTPUHU U
IEPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U
IIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U
TIEPBbIC CIICCTBHS U3 HUX.
CrniocoObl 3a1aHUs MIPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O603HaueHus NPAMbIX U
IIJIOCKOCTEN

10

N3ob6paxenne cedeHuit
MUpaMH/JIbl, KyO0a U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 uxX
pEbpa. N3o0pakenue
nepeceyeHus Moay4eHHBIX
IIJIOCKOCTEN. PackpaluBanue
MOCTPOEHHBIX CEUCHUI
pa3HbIMM LIBETaMU

11

N3o0paxeHune cedeHmit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOPBIE MIPOXOIAT Yepe3 ux
pEbpa. N3o0pakenue
MepeceYeHUs MOTyICHHBIX




IJIOCKOCTEN. PackpaluBanue
IMOCTPOEHHBIX CEUCHUI
pa3HBIMU LIBETAMHU

12

N3o0paxeHue cedeHmit
MUPaMUJIbI, KyOa U MIPU3MBI,
KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. N3o0pakeHue
MEPECeUCHUS MOTyUYCHHBIX
IJIOCKOCTEN. PackpamuBanue
MOCTPOCHHBIX CCUCHUI
pa3HBIMHU IIBETAMU

13

N3o0paxenue cedcHmit
MUPaMHJIbI, Ky0a U IPU3MBIL,
KOTOpBIE MPOXOAT Yepe3 X
pé6pa. Uzobpaxenue
nepeceueHus MoyuYeHHbIX
IJIOCKOCTEN. PackpammBanue
MOCTPOEHHBIX CEUEHUI
Pa3HBIMU LIBETAMU

14

Meton cinenoB Ui
MOCTPOEHUS CEYEHUI

15

Meron cnenoB st
MOCTPOEHHUSI CEUECHU .
CBoiicTBa IepeceyeHn i
MPSIMBIX U MJIOCKOCTEHN

16

Meron cnenoB st
MOCTPOEHUS CEUCHUH.
CaolicTBa epeceyeHmit
MPSIMBIX U IJIOCKOCTEHN




17

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
TouykaM Ha péopax. Co3nanue
BBIHOCHBIX YEpTEXKEH U 3aMncCh
I1arOB IIOCTPOCHHUS

18

[Toctpoenue ceueHuii B
nupamujie, Kyoe mo tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX qepTen(efI " 3aIl11UCh
I1arOB MOCTPOCHHUS

19

[TocTpoeHue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX UEPTEXKEH U 3aI1Ch
raroB MOCTPOCHUA

20

[Toctpoenue ceueHui B
nupamuie, Kyoe mo Tpém
ToukaM Ha pébpax. Cozmanue
BBIHOCHBIX UepTeXel U 3a1nch
II1arOB TTOCTPOCHHS

21

[ToBTOpEHUE ITAHUMETPUH:
Teopema o
MIPOIIOPLMOHAIBHBIX OTPE3KaX.
[TonoGue TpeyroibHUKOB

22

[ToBTOpEHME IITAHUMETPUU:
Teopema Menenasi. PacueTs! B
CEUEHUSIX Ha BBIHOCHBIX
yepTtexax. Mcropus pazButus
IJITAHUMETPUHU U




CTepEOMETPUH

23

KonTponbnas pabora
" AKCHOMBI CTEPEOMETPUH.
Ceuenus"

24

B3aumnoe pacnionoxenue
HPSIMBIX B IIPOCTPAHCTBE.
CkpeuuBaroniyecs npsiMele.
[Ipu3Haky cKpemuBarOIMXCst
npsaMbIx. [TapamiensHbie
IIPsIMBIE B IPOCTPAHCTBE

25

Teopema o cyliecTBOBaHUU U
€AMHCTBEHHOCTH IPSIMOU
napajjiebHON JTaHHOU
MIPSAIMOM, IIPOXOIALIEH Yepes
TOYKY NPOCTPAHCTBA U HE
JIe)KaIleH Ha TaHHOU ITPSMOU.
Jlemma o nepeceueHnn
NapajuieIbHbIX MPSAMBIX
IUIOCKOCTBIO

26

[TapamrenpsHOCTB TpEx
npsmbIx. Teopema o Tpéx
napalyICJIbHBIX MPAMBIX.
Teopema o ckpemuBaromuxcs
TPSMBIX

27

[TapannensHoe
npoektupoBanue. OCHOBHbIE
CBOICTBA MapasuIeIbHOTO
MIPOEKTUPOBAHMSI.
N3o0pakeHune pasHbIX GUTyp




B IIapaJIJIEIIbHON NTPOEKIIUU

28

enTpanbHas npoekuus. Yo
C COHAIpPaBJICHHBIMU
CTOpPOHAMU. YTOJI MEXIY
MPSIMBIMU

29

3aauu Ha J0KA3aTeNIbCTBO U
UCCIIEIOBaHKE, CBSI3aHHBIE C
pacroyio’keHUeM IPSMbIX B
IIPOCTPAHCTBE

30

[TonsATHA: NApaIIENBbHOCTD
MPSAMOU U TJIOCKOCTH B
npocrpasnctse. [Ipusnak
[apaJuIEIbHOCTH IPSIMOM U
mockocTd. CBolicTBa
MapaJuIEIbHOCTH IPSIMOM U
IIJIOCKOCTH

31

I'eomeTpuueckue 3amaun Ha
BBIYUCIICHUEC U
JI0KA3aTeIbCTBO, CBSI3aHHBIE C
MapaIIETbHOCTBIO IPSIMBIX U
ILJIOCKOCTEMN B MPOCTPAHCTBE

32

[Toctpoenue ceuenus,
MIPOXOASAIIETO Yepe3 JaHHYIO
IPSIMYIO Ha YepTexKe U
MapayIEIBLHOIO IPYTOn
npsiMoi. Pacu€r oTHOLIEHNI

33

[TapannensHas npoekuus,
MPUMCHCHUC IJII TIOCTPOCHUA
CeUYCHHI KyOa u




napauienenumnena. Croiictsa
napajuiesienuIe a U mMpU3MbI

34

[TapamiensHbIE TIIOCKOCTH.
[Ipu3Haky napauieIbHOCTH
JIBYX TJIOCKOCTEU

35

Teopema 0 mapaieIbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH,
MPOXOAAIICH uepe3 TOUKY, HE
MPUHAJICHKALLYIO TAHHOMN
IUIOCKOCTH U CJIEACTBUS U3
Heé

36

CBoiicTBa napaiebHbIX
IIJIOCKOCTEM: O
MapajieTbHOCTH IPSIMBIX
NepecevyeHus Ipu
TepeceYeHUH ABYX
napajieIbHbIX MIOCKOCTEN
TpeThen

37

CaolicTBa napaienbHbIX
IUIOCKOCTEHN: 00 0Tpe3Kax
MapajuIeIbHbIX MPSMBIX,
3aKJIIOYEHHBIX MEXKIY
MapajIeIbHBIMU
IIJIOCKOCTSIMU; O TIIEPECEUEHUN
MPSIMOM C IBYMs
MapajuIeIbHBIMU IIJIOCKOCTSIMU

38

IToBTOpEeHue: TEOpeMa
[Tudaropa Ha MIIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS




IIPSIMOYTOJIbHOTO
TPEYroJIbHUKA

40

CgoiicTBa Kyba u
PSIMOYTOJIBHOTO
napaJuiesnenuneaa

41

Brruncnenue AuH OTpe3KOB B
KyOe ¥ IpsIMOYTOJIbHOM
napasiesienumnese

42

[lepneH IMKyYIAPHOCTD IPSIMON
u mockoctu. [Ipn3nak
NIEPIEHIUKYJIIPHOCTHU NIPSMOU
U IJIOCKOCTH

43

[lepneH IMKyYIAPHOCTD IPSIMON
u ockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH NTPSAMOMN
U IJIOCKOCTH

44

Teopema 0 CyILIeCTBOBaHUH U
€AMHCTBEHHOCTH IIPSIMOH,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K
IIJIOCKOCTH

45

IInockoctu n
MEepHEHUKYISIPHbIE UM
MPSIMbIE B MHOTOTPaHHUKaX

46

IInockoctu n
MepIEHIUKYISIPHBIE UM
MPsIMbIE B MHOTOTPaHHUKaX




47

[lepnieHUKYISp U HAKIIOHHAS.
[TocTtpoenue neprneHaukyspa
U3 TOYKH Ha MPSIMYIO

48

[lepnieHIuKynsp U HAKIOHHAS.
[TocTpoeHnue nepneHAUKyIIsgpa
13 TOYKH Ha MPSIMYIO

49

Teopema o Tpéx
MepIeHIuKyIApax (mpsmas u
oOpaTHast)

50

Teopema o Tpéx
NepHeHIuKYIIsIpax (mpsmas u
oOparHas)

o1

Yron mexny
CKPEIIUBAIOIIUMHUCS MTPSIMBIMHU

52

[Touck nepneHaAuKyIIpHbIX
MPSIMBIX C TOMOIIBIO
nepneH)menﬂpme
MJIOCKOCTEMN

53

OproronansHoe
MIPOEKTUPOBAHNE

54

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, TPaBUIIBHON
mrupaMubl C IOMOIIBIO
OpPTOTOHAJILHON MPOEKIINH

55

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIILHOMN
MUPaMUIbI C HOMOILBIO
OPTOTOHAJILHOM MPOEKIUH




56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[InockocTn cuMmmeTpuii B
MHOTOI'paHHUKaX

S7

IIpuzHak
NIEPIEHIUKYJIAPHOCTHU NIPSIMOU
Y IUTIOCKOCTH KaK CIIEICTBUE
CUMMETpUHU

58

[IpaBunBbHBIE MHOTOTPAHHUKHU.
Pacué€t paccTosiHuii OT TOUKH
110 TNIOCKOCTH

59

[IpaBuiIbHBIE MHOTOTPAHHUKH.
Pacuér paccrosinuii OT TOUKH
710 IJIOCKOCTH

60

Crnioco0bl OMyCTUTh
MEPIEHIUKYIISPEI:
CUMMETpHUS, CABUT TOUKH 110
MapajuIeIbHON IPSIMOU

61

CnBur o HemapasuieIbHON
IIPSIMOM, U3MEHEHHE
paccTosiHun

62

KonTtponsHas pabora
"B3aumHO€ pacrnionoxeHue
MPSIMBIX U INTIOCKOCTEN B
npocTpaHcTae”

63

IloBTOpEHME: Yron Mexay
IIPSIMBIMU Ha IUIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,




TCOpEMa KOCHMHYCOB

64

[ToBTOpEHME: YrOa MEXKIY
CKPEIMBAIOIIUMUCS MIPSIMBIMU
B IIPOCTPAHCTBE

65

I'eomeTprueckue MeTOAbI
BBIYMCIICHUS YIJIa MEXKY
IIPSAAMBIMU B MHOT'OI'paHHUKaX

66

JIByrpanHnsblii yroia. CBoiicTBO
JIMHEHHBIX YIJIOB JBYTPAHHOIO

yria

67

[lepnenukymnsapHbie
miockoctH. CBOMCTBA
B3aUMHO MEPIEHANKYISIPHBIX
IUIOCKOCTEMN

68

IIpu3Hak
MEPHEeHIUKYISIPHOCTH
IJIOCKOCTEM; Teopema o
MPSIMOM NIEPECEUEHUs IBYX
IIJIOCKOCTEMN
MEePHEHIUKYISIPHBIX TPEThEH
IJIOCKOCTH

69

IIpsiMmOyronbHbIN
napaiesienunen; Kyo;
U3MEPEHMS, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuIeNIenune1a

70

Teopema o quaroHanu
MPSIMOYTOJIbHOTO
napajuiefienuneaa u




CIICJICTBUE U3 HEE

71

CrepeomeTpuyeckue u
MIPUKJIaIHbIE 3a/1a4H,
CBsI3aHHBIC CO B3aUMHBIM
PaCMoI0KEHUEM MPSIMBIX U
IJIOCKOCTH

72

IToBTOpEHME:
CKPEILIMBAOIINECS MPSIMBIE,
napajuieibHble IUIOCKOCTH B
CTaHJIapPTHBIX
MHOT'OTpaHHUKaxX

73

[Tapa mapannenpHbIX
IIJIOCKOCTEN Ha
CKpEUIUBAIOIINXCA MPSMBIX,
pacCTOsTHUE MEXIY

CKpCHIUBAOIMUMUCH ITPAIMBIMU

B IIPOCTBIX CUTYyallUAX

74

PaccrosnHue oT TOUYKH A0
IIJIOCKOCTH, paCCTOAHUE OT
HpHMOﬁ A0 IIIIOCKOCTHU

75

Beruucnenue paccrossHu
MEXKy CKPEIIMBAIOIIIMHUCS
MPSMBIMU C TIOMOIIBIO
MEPIEHIUKYIISIPHON
IIJIOCKOCTH

76

Tpéxrpannsiii yro,
HEpaBEHCTBA JJIs

TpeXrpaHHbIX yrioB. Teopema
[Tudaropa, Teopemsr




KOCHUHYCOB U CUHYCOB IJIsA
TPEXTPAHHOTO yIyia

77

DneMeHThI CheprUIeCKOM
FE€OMETPUH: T€0/1e3NUECKHE
JIMHUY Ha 3emiie

78

Kontponbnas padora "Y1l u
paccrostHus"

79

Cucremaru3zanus 3HaHUN
"MHOrorpaHHuK 1 €ro
3JIeMEHTHI"

80

[Tupamuga. Bunsl nupamu.
[IpaBunbHas nupamuaa

81

[Ipu3ma. lIpsimas v HakIIOHHAsS
npusMsl. [IpaBuinbHas npusma

82

[IpssMot mapaienenuren,
MIPSAMOYT OJIbHBIN
napajuiesnenumnes, Kyo

83

BbImykiisle MHOTOIpaHHHUKH.
Teopema Ditnepa

84

Brinykiible MHOTOTpaHHUKH.
Teopema Ditnepa.
IIpaBunbHbBIE U
MIOJTYTIPABUIIbHBIE
MHOTOTPaHHUKHU

85

KonTtponbHas pabota
"MHororpaHHuKH"

86

[TonsiTue BexkTOpa Ha
MJIOCKOCTH U B IPOCTPAHCTBE




87

CymMma BEKTOpOB

88 PaznocTh BekTOpOB

89 [IpaBuio nmapasuienenumnena

9 YMHOK€EHHE BEKTOPA HA
YHCIIO0
Pasnosxenune BekTopa 1o

91 6a3ucy TpEX BEKTOPOB, HE
JEKAIUX B OHOM INIOCKOCTH

92 CkansipHoe nmpou3BeieHue

93 Beruucnenue yria Mexuay
BEKTOpPaMH B IPOCTPAHCTBE

94 [Ipocrenmue 3anaun ¢
BEKTOpaMH

95 [Ipocreiimme 3anaum ¢
BEKTOpaMH

96 IIpocreiimume 3anauu ¢
BEKTOpaMH

97 [Ipocreiimme 3anaun ¢
BEKTOpaMH

08 O06o06menue u
CHUCTEMAaTU3alMsl 3HAaHUI

99 O60061eHue 1
cHCTEMaTH3aIns 3HAHUH
HTorosast KOHTpOJIbHAS

100
pabota

101 HrtoroBas KOHTpoIbHAS

paborta




102 O06006111EHE U 1

cUCTeEMAaTH3al U 3HAaHUI

OBIIEE KOJIMYECTBO HACOB

I10 ITPOIT'PAMME 102




11 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoabsHbie
padoThI

IIpakTnuyeckue
padoThI

Jlara
U3y4eHust

DJIeKTPOHHBIE
nudposbie
oOpa3oBarTe/ibHbIE

pecypchl

IToBTOpEHME TEMBI
"KoopauHatsl BeKTOpa Ha
IIJIOCKOCTH U B
npocTpancTae”

[ToBTOpEHHE TEMBI
"CkansipHO€ pOU3BEACHUE
BEKTOpOB"

IToBTOpEHME TEMBI
"BeruncneHue yria Mexy
BEKTOPAMH B IPOCTpaHCTBE"

[ToBTOpEHME TEMBI
"VpaBHEHHE MTPSIMOH,
IIPOXOAAIIEH Yepes3 ABe
TOYKH"

YpaBHEHHE IIOCKOCTH,
HOpMaJIb, ypaBHEHUE
MJIOCKOCTH B OTPE3Kax

YpaBHEHHE IIOCKOCTH,
HOpMaJlb, ypaBHEHHUE
IJIOCKOCTH B OTPE3Kax

BekropHoe npousseneHue

JIuHeitHbIe HEpaBEHCTBA,




JIMHENHOE
MIPOrpaMMUPOBAHHE

JIuHeiiHbIe HEpAaBEHCTBA,
JIMHEIHOE
MIPOrpaMMUPOBAHHE

10

AHanUTHYECKNE METOIBI
pacuéra yriia Mexnay
IIPSIMBIMU B
MHOTI'OT'paHHHUKaX

11

ABanutnyeckre METOIbI
pacdéra yria Mexay
IUIOCKOCTSIMM B
MHOTOTpaHHUKaxX

12

dopmyJia pacCTOSIHUS OT
TOYKH JI0 IJIOCKOCTH B
KOOpAHHATax

13

Haxoxnenue paccrosiuuii ot
TOYKH JI0 TJIOCKOCTH B KyOe

14

Haxoxnenue pacctosiHuii ot
TOYKH JI0 TFTIOCKOCTH B
MPaBUIILHON MUpAMHJIE

15

KonTponbnas pabota
" AHanUTHYECKas
reoMerpus”

16

CeueHns MHOT'OT'paHHUKOB:
CTaHJapTHBIC
MHOT'OT'paHHUKHA

17

CeueHust MHOTOTPaHHUKOB:




METOJ CJIICAO0B

18

CeueHunst MHOTOTPaHHUKOB:
CTaHJApTHBIE TUIOCKOCTH,
repecevyeHus MpsiIMbIX U
IUIOCKOCTEH

19

[TapannensHbie psiMbIe U
IJIOCKOCTH: apaJuIeIbHbIE
CeUCHHSI

20

[TapamienpHbIe IpsMBIE U
IUIOCKOCTH: PACUET
OTHOIIEHUI

21

[TapamienpHbIe IpsMBIE U
IUIOCKOCTH: YIJIbl MEXY
CKpCIIMBArOIUMUC
MpAMbIMHA

22

Ilepnien iuKynspHbBIE
MIPSIMBIE U TUIOCKOCTH:
CTaHJApTHBIE TIapbl
NEPIECHIUKYIISPHBIX
IIJIOCKOCTEM U MPSIMBIX,
CUMMETpUU
MHOT'OI'PaHHUKOB

23

[lepneHuKyIIpHbIE
MpsIMbIE U TIIOCKOCTH:
TEeopeMa o Tpex
NEepHeHUKYIIApax

24

IlepnieniuKymnspHbIE
IIPSIMBIE U INIOCKOCTH:
BBIYHCJICHMS UIVH B




MHOTI'OT'paHHHUKaX

25

[ToBTOpEHME: MUIOMIAIM
MHOTOYTOJIbHUKOB,
(hOpMyIIBI IS TIJTOMIAICH,
COOOpaKEeHHS TIOTOOMS

26

[ToBTOpEHHE: MIOIIAAN
MHOTI'OYT'OJIbHHUKOB,
(bOopMyJIBI 15 TUTOIIAICH,
COOOpaKCHHSI TOA00MS

27

[ToBTOpenue: onaau
MHOT'OYTOJIbHUKOB,
(bopMyIIbI 1715 TUIOILAACH,
COOOpaKCHHSI TOA00MS

28

IImomann ceuenuit
MHOT'OI'PaHHHUKOB: IJIOLIA TN
ITOBEPXHOCTEN, pa3pe3aHust
Ha 4acTH, cooOpakeHus
nojoo6us

29

IInomanu ceuenuit
MHOT'OTPaHHUKOB: TIONIA/IA
ITOBEPXHOCTEN, pa3pe3aHust
Ha YacTH, COOOpaKeHUs
o00us

30

KonrtponsHas pabora
"[ToBTOpEHUE:!
MHOTOTPaHHHUKH, CEUEHUS
MHOT'OI'PaHHHUKOB"

31

0O0béM Tena. O0beM
PSIMOYTOJIBHOTO




napajuICJICnumIcaa

32

3amaun 00 yaBOeHUHU Kyda, O
KBaJparype Kyoa; o
TPUCEKIUH yTiia

33

CrepeoMeTpHUYECCKHE 3a1aUH,
CBSI3aHHBIE C 00BEMOM
PSAMOYTOJIBHOTO
napaJuiesenurnesaa

34

[Ipuknagueie 3a1a4u,
CBSI3aHHBIE C BEIYUCICHUEM
00BEMaA MPSAMOYTOJILHOTO
rnapajuieJenurea

35

OOBEM TIPSIMOIA TPU3MBI

36

CrepeoMeTpuueckue 3a1aui,
CBSI3aHHBIE C BHIYHUCIICHHEM
00BEMOB NMPSAMON TPU3MBI

37

[TpuknagHeie 3a1a4u,
CBSI3aHHBIE C 00BEMOM
MIPSAAMOY IIPU3MBI

38

Brruncnenmne o0bEMOB Tel ¢
IIOMOUIBIO ONPEAECIEHHOTO
unrerpana. O0bsEM
HaKJIOHHOM MPU3MBbI

39

Brruncienue 00bEMOB TEJI C
MTOMOIIIBIO OTPEAeTEHHOTO
unterpana. O0pEM
HI/IpaMI/II[bI

40

®opmyna 06bEMa




nupamuibl. OTHOILIEHUE
00BEMOB IHPaMUJ] C OOIITIM
YIJIOM

41

®opmyna 00bEMa
nupamuibl. OTHOIIICHHUE
00BEMOB MHPaAMUJ] C OOIITIM
YIIIOM

42

CrepeoMeTrpuueckue 3a1a4u,
CBsI3aHHbIE ¢ 00BEMaMU
HAaKJIOHHOH IPU3MBbI

43

CrepeomMeTpHUeCKHE 3a/1a4H,
CBSI3aHHBIE C O0BEMAMHU
MTUPAMUIBI

44

[Ipukitagubie 3a1a4u 110
Teme "OO0BEMEI Tel",
CBsI3aHHBIE C 00BEMOM
HAaKJIOHHOM IPU3MBbI

45

[Ipukitagubie 3a1a4u 110
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
TTUPAMUJTBI

46

[Tpumenenne 00BHEMOB.
Beruncienue paccTosHUS 10
TUIOCKOCTH

47

KonTtponsHas pabora
"O06bEM MHOTOIpaHHUKA"

48

Hunmuaapuyeckas
MMOBEPXHOCTh, 00pa3yIOIIHe




LUJIMHAPUYECKON
IIOBEPXHOCTH

49

Humuaap. [psmoit
KpYroBOM LUJIUHJP.
[Inomane moBepxHOCTH
HWIAHAPA

50

Konnveckas moBepXHOCTb,
o0Opa3yromme KOHUYSCKOM
noBepxHocTu. Konyc

51

Ceuenue koHyca
IIJIOCKOCTBIO, ITApaJUIeIbHON
IUIOCKOCTH OCHOBaHUS

52

VY ceu€HHbI KOHYC.
N300pakeHre KOHYCOB U
YCEUEHHBIX KOHYCOB

53

ITnowane OOKOBOMI
MMOBEPXHOCTH U MOJHOMN
MMOBEPXHOCTH KOHYCa

54

[Tnomans 60koBOM
MMOBEPXHOCTHU U MTOJTHOMN
MMOBEPXHOCTU KOHYCa

55

CrepeoMeTprUeCcKHe 3a1a4n
Ha JI0Ka3aTeNbCTBO U
BBIUYHCJIEHHE, TIOCTPOCHUEM
CEYECHMH [IWINH/IPA, KOHYyCa

56

CrepeoMeTprUeCcKHe 3a1a4n
Ha JI0Ka3aTelbCTBO U
BBIYHMCIIEHHE, IOCTPOCHUEM




CEYEHU HWIMHAPA, KOHYCa

57

[IpukiagHeie 3129w,
CBSI3aHHBIE C ITUITUHAPOM

58

[Ipuxnaguele 3a1a4u,
CBSI3aHHBIE C IHMJIMHAPOM

59

Cdepa u map

60

[Tepeceuenue chepsl u mapa
¢ mockocThio. Kacanue
mapa 1 cepsl MI0CKOCTHIO.
Bun u nzobpaxenue mapa

61

[Tepeceuenue chepsl U mapa
¢ iockocThio. Kacanue
mapa u cepsl IIIOCKOCTHIO.
Bun n n3o0pakenue mapa

62

VYpaBHeHue cepsl.
[Tnomane cdepnt u e€
yacTeu

63

Cummerpus chepsl 1 mapa

64

CrepeomeTpuueckue 3a1auu
Ha JI0Ka3aTeIbCTBO U
BBIYMCIICHUE, CBA3aHHBIC CO
cdepoii u mapowm,
MOCTPOSHUEM UX CEUCHHH
TUTOCKOCTBIO

65

CrepeoMeTprUEeCKHE 33141
Ha JI0Ka3aTelbCTBO U
BBIUHCIICHHE, CBA3aHHbBIE CO
cdepoit u mapowm,




IMOCTPOEHUEM UX CEUECHHI
IIJIOCKOCTBIO

66

[Ipuknanuele 3anaum,
CBSI3aHHBIE CO cepoil u
mapom

67

[ToBTOpEHME: OKPYKHOCTH
Ha IIJIOCKOCTH, BBIYUCIICHUSA
B OKPY>KHOCTHU, CTaHAApTHBIC
ogoous

68

Paznuanbpie KOMOMHAITNH TET
BpalIeHUs U
MHOI'OI'PaHHUKOB

69

3agaun o reme "Tena u
MMOBEPXHOCTHU BpaILleHUs"

70

3agaun o teMe "Tena u
MTOBEPXHOCTH BpalieHus"

71

KonTponbnas pabora "Tena
Y TIOBEPXHOCTH BPALLECHUS"

72

O06wém unuHpa. Teopema
00 00BEMe npsiMOro
LWIAHAPA

73

Brraucnenne 006EMOB TEI C
TIOMOIIBIO OMTPEIEIIEHHOTO
unTerpana. O6bpEéM KoHyca

74

ITmomann OOKOBOM U
MTOJIHOM TTOBEPXHOCTH
KOHYCa

75

CrepeomeTpuueckue 3a1a4u,




CBA3aHHBIC C BIYMCICHUCM
00BEMOB IIMIIMH/IPA, KOHYCA

76

[IpukiagHbie 3a1a4M MO
Teme "O0BEMBI M TUIOIAIH
noBepxHocrel Ten"

7

O6bEM 11apa 1 apoBOro
cekropa. Teopema 00
00béme mapa. [Lmomanp
cdepsl. CTepeoMeTpuyecKue
3a/1auu, CBS3aHHBIC C
BBIUHCIICHHEM 00bEMOB
miapa, mapoBOro CErMEHTa U
IApOBOTO CEKTOPA

78

[IpuknanHeie 3a1a4u MO
Teme "OO0BEMEI Tel",
CBSI3aHHBIE C 00BEMOM I1apa
Y TUIOMIAJIBI0 Cephl.
COOTHOIIEHUS MEXKTY
ITONIAASIMHA TOBEPXHOCTEH U
00BbEMaMHU MONOOHBIX TEN

79

[Tomo6HbIe TeNa B
npoctpaHcTBe. 3MeHeHue
00BbéMa mpu o100 H.
CrepeoMeTprYECKHE 3a/1a4H,
CBS3aHHBIE C BHIYUCIICHHUEM
00BEMOB TeJ U MJIOMIAACH
MOBEPXHOCTEN

80

KonrponsHas pabora
"[1nomanm moBepXHOCTH U




00BEMBI KPYTIIBIX TN

81

JIBU>KeHUS IPOCTPAHCTBA.
Otobpaxenus. /[BuxeHus u
paBeHcTBO puryp. Obume
CBOICTBA IABHKEHUI

82

Bunnl nBukeHui:
NapajuIeIbHbIN IIEPEHOC,
LIEHTPAJIbHAsl CAMMETPHS,
3epKajbHasi CUMMETpPHS,
IIOBOPOT BOKPYT IIPSAMOM

83

[IpeoOpa3zoBanus mog00us.
[Ipsimast u chepa Diinepa

84

FGOMeTpI/IquKI/IC 3aJa4M Ha
NMPUMCHCHUC IBUKCHUS

85

KonTponbnas padora
"BexTops! B ipocTpaHcTBe"

86

O6o0u1aroniee NOBTOPEHHE
11 noHsATHA 1 METOAOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs
3HaHuii: "[lapannensHOCTh
NPSIMBIX U IJIOCKOCTEN B
npocTpaHcTae”

87

O6o0m1aromiee MOBTOPEHHE
11 nousATHIA 1 METOAOB
Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTU3aIUs
3HaHui: "BekTopsl B
npoctpaHcTee”




88

O6o0m1aromiee MOBTOPEHHE
11 noHsATHA 1 METOAOB
Kypca reomerpuu 10-11
KJIACCOB, CUCTEMATHU3ALU
3HaHuii: "BekTopsel B
npocTpaHcTae”

89

Oo6o0mu1aroree MOBTOPEHHE
11 nousiTHii U METOJOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HaHuii: "OobeM
MHOTOIpaHHUKA"

90

Oo6o0mu1aroree MOBTOPEHHE
11 moHsTHI K METOIOB
Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HaHuil: "O6bem
MHOT'OI'paHHUKA"

91

O6o0u1aroniee MOBTOPEHHE
11 moHsTHI K METOIOB
Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aIUS
3gaHud: "Tlmomamm
MTOBEPXHOCTU U 00BEMBI
Kpyribix ten"

92

O6o0m1aromiee MOBTOPEHHE
11 moHsATHH K METOIOB
Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTU3aLUs




3nHanuit: "[lnomanu
MMOBEPXHOCTU U 0OBEMBI
Kpyribix Ten"

93

Hrtorosas KOHTpoIbHAA
paborta

94

HToroBast KOHTPOJIbHAS
pabora

95

[ToBTOpEeHME, 0000IICHHE 1
CHCTeMaTH3aIlnsl 3HAHUH

96

Uctopust pazButus
CTEPEOMETPUH KaK HAYKU U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUH

97

Hcropus pa3sutus
CTEpEOMETPUU KaK HAyKH U
€€ posib B Pa3BUTHUH
COBPEMEHHBIX NHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUH

98

Ucropus pazsutus
CTEPEOMETPUH KaK HAYKU U
€€ poJIb B pPa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOT UM

99

Hcropus pasButus
CTEPEOMETPUH KaK HAYKU U




€€ poJib B Pa3BUTHUH
COBPEMEHHBIX HHKEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOT U1

100

Hcropus passutus
CTEpEOMETPUU KaK HAyKH U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTUI

101

Hcropus pasButus
CTEpEOMETPUU KaK HAyKH U
€€ poJIb B Pa3BUTUHU
COBPEMEHHBIX HMHKEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTUI

102

Hcropus pasButus
CTEpEOMETPUU KaK HAyKH U
€€ posib B Pa3BUTHUH
COBPEMEHHBIX HHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUI

OBILIEE KOJIMYECTBO YACOB
10 ITPO'PAMME

102







IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJTACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
NPOBEPSIEMOr0 .
00pa3oBaTe/IbHOM MPOrpaMMbl CpeIHero 001ero o0pa3oBanusi
pe3yjabTara
7 I'eomerpust
7.1 OnepupoBaTh NOHATHAMHU: TOUKA, IPsIMasi, IIIOCKOCTh
79 [TpuMeHSITh aKCHOMBI CTEPEOMETPUHU M CJICACTBHUS W3 HUX IPH PEIICHUU
' TreOMETPUYECKUX 3a/1a4
73 OnepupoBaTb MOHATUSAMHU: MAPAICIBHOCTh U MEPIEHIUKYISPHOCTH
' OPSIMBIX U IJIOCKOCTEH
74 KrnaccudunupoBaTs B3aUMHOE PaCIOIOKEHHUE MPSMBIX M IJIOCKOCTEH B
' [POCTPAHCTBE
OnepupoBaTh MOHSATUSMU: JABYIPAaHHBIM YroJl, TpaHU JABYIPAHHOTO YIJIA,
7.5 pedpo ABYrpaHHOTO yIJia, JUHEHWHBIN Yrojl ABYTPAHHOTO yrija, rpaaycHas
Mepa IBYTPaHHOTO yTria
76 OnepupoBaTh MOHATHSIMH: MHOTOTPAHHHK, BBITYKJIBIH W HEBBITYKJIBINA
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAaHHHKA, TPABUIHLHBIA MHOTOTPAHHHUK
77 Pacrio3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MMpamuaa, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenumne, Kyo)
KnaccudpumupoBath  MHOTOTpAaHHUKH,  BBIOMpas  OCHOBaHUS  JUISA
7.8 KJIaCCU(UKAINHU (BBITYKJIbIC W HEBBIMYKIbIE MHOTOTPAaHHUKH, MTPABWILHEIC
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIE PU3MBI, MTapalieenuneabl)
79 OnepupoBaTh NOHATHSAMH: CEKYIIast INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSICHITH PUHIIHUITBI TOCTPOSHUSI CEUEHUN MHOTOTPAHHUKOB, UCTIONB3YsI
' METOJI CITe/IOB
CTpouTh CEYCHHWS MHOTOTPAHHHKOB METOJOM  CJICJIOB, BBITIOJTHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MMPOCTHIX OOBEMHBIX QUTYP: BUJ
CBEpXY, COOKY, CHU3Y
Permatp 3amaun Ha HAXOXICHUE T@OMETPUIECKIX BEIMYUH MO 00pasiiaM uiu
IrOpUTMaM, MPUMEHSISI U3BECTHHIE aHATTUTUYECKHE METOJbI MPU PEIICHUU
7.12 CTaH/JApPTHBIX MaTeMaTUYECKUX 3a/1ay Ha BBIYMCIIEHUE PACCTOSHUM MEXIY
JIBYMsI TOYKaAMH, OT TOYKH JO NPSIMOH, OT TOYKUIO TIOCKOCTH, MEXIY
CKPEIIUBAIOIIIMHUCS TTPSIMBIMHU
Permath 3amaun Ha HAXOXICHUE T@OMETPUIECKIX BEIMYUH MO 00pasiiaM uiu
713 ITOPUTMaM, MPUMEHSISI U3BECTHBIE aHATUTUYECKHE METOJbI MPU PEIICHUU

CTaHJAPTHBIX MATEMaTHYCCKUX 3aJad Ha BBIYUCICHUC YIJIOB MCXKIY
CKPCHIUMBAOIUMUCA MPAMBIMH, MCKIAY HpHMOfI n TIIOCKOCTBIO,




MEX1Y IIIOCKOCTSMH, IBYTPAHHBIX YIJIOB

Boruucasate 00BbEMBI U IO TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,

7.14 UpaMyzia) ¢ NpUMEHEHUEM (OpMyJ, BBIUUCIATH COOTHOUICHUS MEXAY
TUTOIIASIMH TTOBEPXHOCTEH, 00bEMaMy TOJJOOHBIX MHOTOIPAaHHUKOB
715 OmnepupoBaTh MOHATHUSMU: CUMMETPUS B INPOCTPAHCTBE, LEHTP, OCh H
' IUIOCKOCTh CHMMETPHH, LIEHTP, OCh ¥ IUIOCKOCTh CHMMETPHH (UTYPHI
W3Bnekath, mnpeoOpa3oBbIBATb W HMHTEPIPETUPOBATH HH(MOPMAIMIO O
7.16 MPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (QHUrypax, MpPEACTaBICHHYIO Ha
4epTekax U pUCYHKax
[TpumensTe reomerpudeckue (AKThl Ui PELICHUS CTEPEOMETPUUYECKUX
7.17 3aja4, MOpPEINojararoliuX HECKOJbKO IIAroB pELIeHUs, €CIHU YCIIOBHS
MIPUMEHEHHS 33JJaHbI B IBHOH (popme
718 [lpumeHsTs mpocTeHIME TNPOrpaMMHBIE  CPEACTBA U DIEKTPOHHO-
' KOMMYHUKAIIHOHHBIE CUCTEMBI IIPU PEILICHUN CTEPEOMETPHUYECKUX 3a]a4
719 [IpuBoAMTH TPUMEPHI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOIE U
' KHU3HH, PACIIO3HABATH MPOSIBIIEHIE 3aKOHOB T€OMETPUH B UCKYCCTBE
[TpuMeHATh MONy4YeHHbIE 3HAHHMS Ha NMPAKTHKE: aHAJIM3HPOBATh PEalbHBIC
CUTYyalll ¥ MPUMEHATh U3YYCHHBIC TIOHATUS B MPOILIECCE TOMCKA PELICHUs
MaTeMaTH4ecKu Cc(HOpMYyITUPOBAHHON MPOOIEMbI, MOJICIHPOBATH PEeaIbHBIE
7.20 CHTyallil Ha S3bIKE T'€OMETPHUH, HCCIEAOBaTh IOCTPOSHHBIE MOIETH C
WCTIOJH30BAHUEM T'€OMETPUYECKHUX TIOHATHA W TEOpEM, armapara anreOpsl,
pelaTh NpPakTUYEeCKUeE 3a/JauH, CBSI3aHHbIE C HAXOKIEHUEM T'€OMETPUUYECKUX
BEJIMYMH
11 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
MPOBEPSIEMOTO .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHEro 0o11ero 06pa3oBaHus
pe3yJbTara
6 I'eomerpust
OmnepupoBaTh TOHSATHAMH: IFITHHIPHYECKAs MOBEPXHOCTh, 0Opa3yromlue
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, IMIIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pasyrolre KOHUYeCKO! MOBEPXHOCTH, KOHYC, cepruieckas NOBEPXHOCTh
6.2 PacrniozHaBath Tena BpaeHus (HUIMHIP, KOHYC, cdepa U 1map)
6.3 OOBSACHATH CLIOCOOBI TOTYYCHHUS T BPAILICHUS
6.4 KnaccuduimpoBaTs B3aUMHOE PaCIIONOKeHHE Chephl U MIIOCKOCTH
OnepupoBaTh MOHIATUSMU: MAPOBOW CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CEeTMEHTa, IIApOBOH CJIOM, OCHOBaHME IIAPOBOTO CIIOS, BBHICOTA IIAPOBOTO
CJ1051, IIAPOBOU CEKTOP
6.6 Beruncnate  00BEMBI M IUIOMIAAM  TOBEPXHOCTEH TN — BpalCHUS,




TreOMETPUUYECKUX TeJl C IPUMEHEHHEM (opMyIT

6.7

OmnepupoBaTh TOHATHSAMU: MHOTOTPAaHHUK, BIHMCAaHHBIA B cdepy H
OINMCAaHHBIN OKOJIO cdepshl, chepa, BIUCAHHAS B MHOTOTPAHHHUK HIIM TEJO
BpalleHUs

6.8

BBIYHCIATE COOTHOMICHHUS MEXKIY TUIOIAISIMHA ITOBEPXHOCTEH U 00bEMaMH
OIOOHBIX TE

6.9

N3o6paxkaTh n3ydaembie QUTYpHl OT PYKH U C IPUMEHEHHEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB

6.10

BoinonHATe  (BBIHOCHBIE) IIJIOCKHE YEPTEKU M3 PHUCYHKOB IMPOCTHIX
00BEMHBIX (QUryp: BUA CBEpXy, COOKY, CHM3Y; CTPOUTb CEUYECHHS Tel
BpallleHUs

6.11

W3Bnekarb, WHTEpHpeTHpPOBaTH M MpeoOpa3oBbIBaTh HHOOPMALUIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UIypax, IMPeACTaBICHHYIO Ha
YepTekKax U pUCYHKaxX

6.12

[IpumensTe reoMerpudeckue (AKThl Ui PELICHHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEIIOJIATAINUX HECKOJIBKO IIAaroB pEUIeHUs, €CIU YCIOBUS
IIPUMEHEHMs 3aJJaHbl B ABHOH (popme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIMONHATE  JEHCTBUSA  CIIOKEHHS BEKTOPOB, BBIUUTAHHS BEKTOPOB H
YMHO)KCHI/IH BCKTOpa Ha 4Yucjio, O6’I)$ICH5[TI), KaKuUMHU CBOfICTBaMPI OHHU
00J1a1a10T

6.15

[IpumeHsTH paBUIIO MapayljiesienuIea Npyu CI0KEHUU BEKTOPOB

6.16

OHepI/IpOBaTB MOHATUAMU: ACKAPTOBBI KOOPAHWHATELI B IPOCTPAHCTBE, BEKTOD,
MOAYJIb BEKTOpPA, PABEHCTBO BCKTOPOB, KOOPAWHATBI BEKTOPA, YIroJl MCKIAY
BCKTOpaMH, CKaJIIpHOC TIIPOMU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIIaHAapHBIC BEKTOPBI

6.17

HaXOI[I/ITB CYMMY BCKTOPOB U ITPOU3BCACHUC BEKTOPA HA YHUCJIO, YTOJI MEKAY
BCKTOpPAaMH, CKAJISIPHOC IPOU3BCACHUC, PACKIAAbIBATH BCKTOp IO ABYM
HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,ZIaBaTB IIJIIOCKOCTE YPaBHCHHUEM B )IeKapTOBOfI CUCTEME KOOPAUHAT

6.19

Pemrate HpOCTCﬁHIHC TCOMCTPHUICCKUC 3ala4r Ha IMPUMCHCHUEC BCKTOPHO-
KOOPAWHATHOI'O METO1a

6.20

Pemate 3agauM Ha [J0OKa3aTEILCTBO MAaTEMATHYECKHUX OTHOLIEHHH U
HaxOXXJICHUE TEOMETPUYECKUX BEIWYUH IO 00pa3laM WIW aJIrOpUTMaM,
MIPUMEHSIS] U3BECTHBIE METO/IbI IIPH PEIICHUH CTaHAAPTHBIX MATEMATHIECKIX
3a7a4

6.21

[IpumensaTs mpocTedmme MpPOrpaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUYECKUX 3a]1a4

6.22

HpI/IBOI[I/ITL MNpUMEPbI MATCMATHYCCKUX 3aKOHOMCpHOCTCI>'I B IIpUpoaAc "
KHN3HH, paCliIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUH B UCKYCCTBEC

6.23

[IpuMeHsTH MoNydeHHbIe 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATH pealibHbIC




CUTYyallUU U IPUMEHATh U3YYEHHBIE NTOHATUA B IIPOLIECCE IIOUCKA PELLICHUS
MaTeMaTH4eCKH CPOPMYIUPOBAHHON MPOOJIEMBI, MOJCIUPOBATh peaTbHbIC
CUTyallUM Ha S3bIKE T'€OMETPHUM, HCCIEAOBATH IOCTPOCHHBIE MOZEIU C
HCIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, ammapara aareOpsl,
pelaTh NPaKTUYECKUE 3a/1a4H, CBSI3aHHBIE C HAXOKIECHUEM F€OMETPUUYECKUX
BEJIMYMH




ITPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
7

IIpoBepsiemMblii 3JIeMEHT CoaePKAHUS

I'eomerpus

7.1

OCHOBHBIC TTOHSATHUS CTEPCOMETPHHU. Tqua, npsamasi, IIJIOCKOCTb, IIPOCTPAHCTBO.
IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUHU CTCPEOMETPUU . AKCUOMBI CTCPEOMETPUU U
CIICACTBHUA U3 HUX

7.2

B3anmHoe pacrnonokeHue MpsMbIX B IMPOCTPAHCTBE: MEPECEKAIOIINECs, MapalIeIbHbIE
N CKPCIIMBAIOIIUCCA ITPSAMBIC. HapaJIJICJIBHOCTB MPAMBIX U IJIOCKOCTEH B MMPOCTPAHCTBE:
napajuiefibHble  TpsIMblE B MPOCTPAHCTBE, MApaUICNbHOCTh  TPEX  MPAMBIX,
NapauieTbHOCTh MPSIMON M IIOCKOCTH. YTJIBIC COHANPABIEHHBIMU CTOPOHAMH, YTOJ
MEXAy TpsIMBIMH B MpoCTpaHCTBe. [lapayieabHOCTh IUIOCKOCTEH: MapasuiesibHbIe
IUIOCKOCTH, CBOMCTBA MapajieNbHBIX IUIOCKOCTeH. [IpocTteiiiiue mpocTpaHCTBEHHbBIE
(burypsl Ha IJIOCKOCTHU: TETPAdIP, KyO, mapauiesenue]], ToOCTPOCHUE CEUCHUM

7.3

[lepnieHAUKYIAPHOCTE NPSAMOM M IJIOCKOCTH: IEPHEHIMKYJSAPHBIE IPSIMbIE B
IIPOCTPAHCTBE, MPSMBIEC MapajuIeibHbIE U MEPIEHANKYISAPHbIE K IUIOCKOCTH, IPU3HAK
NEPNEHAUKYIISIPHOCTH NMPAMON M INIOCKOCTH, TEOPEMA O IPSIMOM NMEPNEHIUKYISIPHON
IIJIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJI MEXKAY NPAMOU U IUIOCKOCTBIO, IBYI'PAHHBIN
YTOJ1, JMHEHHBIN yroJl ABYTPaHHOrO yriua. [lepneHauKkymsp 1 HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 MIOCKOCTH, MPOEKIUs (PUTYyphl Ha
IJIOCKOCTh. [lepreHIuKyIsIpHOCTh IJIOCKOCTEM: NMPU3HAK NEPHEHANKYJIIPHOCTH JBYX
mrockocreil. Teopema o TpEX meprneHIuKyIIspax

74

IlonsiTME MHOrOrpaHHMKAa, OCHOBHBIE OJJIEMEHTbl MHOTOIDAHHMKA, BBIIYKIBIE U
HEBBIIIYKJIbIE MHOTOI'PDAaHHMKHM, pa3BEpTKa MHoOrorpaHHuka. Ilpusma: nN-yrosbHas
pu3Ma, FpaHy U OCHOBAHHUS IPU3MBL, TIpsIMasi U HAaKJIOHHASI TPU3MBbl, OOKOBas U MOJTHAS
MIOBEPXHOCTb NIpu3Mbl. [lapamienenunesn, NpsMOYTrOJbHBIM IMapajuICICIUIE] U €ro
cBoiictBa. [lupamuaa: N-yrojapHas NupaMujia, TpaHU U OCHOBaHHE MUpaMUIbl, O0KOBas
Y TI0JIHAs MOBEPXHOCTh MUPAMMJBI, PABWIBHAS U yCEUEHHAs NMUpaMuIa. DJIEMEHTHI
npu3Mbl U nupamuzbl.  IIpaBuUnbHBIE MHOIOTPAaHHUKH: IIOHSATHE IIPABWIBHOIO
MHOTOIPAHHMKA, IIpaBWIbHAs IpU3Ma M TPAaBWIbHAS NHUPAMMAA, IPaBUJIbHAS
TpeyrojibHasi MUpaMHIa U MPABUIIBHBIN TeTpadp, KyO. [Ipencrapnenne o npaBUIbHBIX
MHOTOIPAHHHUKAX: OKTa’Ip, TOACKa’Ap U uKocarapyrue CedeHns MpU3Mbl U IUPAMHUIBI

7.5

CI/IMMeTpI/Iﬂ B IMPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOfI, IIJIOCKOCTH.
DJIEeMEHTHI CUMMCTPUHN B nmupaMujaax, napamuiCIcnmicaax, IMpaBUJIBHBIX
MHOT'OI'paHHUKaX

7.6

Bbruncnenue »1eMEHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHaiu, yribl. [lmomanb
OOKOBOI MOBEPXHOCTH U TIOJHOM MOBEPXHOCTH MPSIMOM TIPU3MBI, TIJI0IIAIb OCHOBAaHUH,




TeopemMa 0 OOKOBOI MOBEPXHOCTH MPsAMOM mpu3Mbl. [1momiank 60KOBOI TOBEPXHOCTH U
IIOBEPXHOCTU IMPABWIBHOW NUPAMHUABI, TEOpEMa O ILIOIIAAN YCEYEHHOM NMHUpaMUIBIL.
[TonsTre 06 00bEMe. OOBEM MUPAMU/IBI, IPHU3MBI

1.7

[TomoGHbIe Tena B npoctpancTBe. COOTHOIICHUS MEXKAY IUIOIMIAISMH TOBEPXHOCTEH,
00bEMaMU MTOJI00HBIX TENT

11 KITACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COAECPKAHUA

I'eomerpust

6.1

[unuaapudeckast MOBEPXHOCTh, 00pa3yoOIIue MIIMHIPUYECKON MOBEPXHOCTH, OCh
[WIAHIPUYECKON TMOBEPXHOCTH. L[WMHIp: OCHOBaHUS M OOKOBasl MOBEPXHOCTb,
o0pa3ymolas 1 och, IUIOMIA/lb OOKOBOH U MOJIHON MOBEPXHOCTH

6.2

Konunyeckas moBepxHOCTb, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh M BEpIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHWE W BepIlvHA, o0pa3yrolias U OcCh,
Ionaab OOKOBOW M IOJIHOH TOBEPXHOCTH. YCEUEHHBIM KOHYC: O0Opa3yrooiue u
BBICOTA, OCHOBaHMs U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, 1uameTp, oMb noBepxHoctu chepsl. Banmuoe
pacnosoxkeHue cepsl U IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, miomaab

cepbl

6.4

I/I306pa)i(eHI/Ie TCJI BpallICHUS Ha INIOCKOCTH. PaSBépTKa HUJIMHApPA U KOHYCa

6.5

KOM6I/IHaI_II/II/I TCJI BpalllCHUA 1 MHOT'OI'PaHHUKOB. MHOFOFpaHHI/IK, OIIMCaHHBIA OKOJIO
C(I)epbl, C(pepa, BIIMCAHHAs B MHOT'OI'PAHHUK, UJIN TCJIO BpallICHUA

6.6

[Tonsitue 06 o06nEme. OcHOBHBIE CBOMWCTBa 00BEMOB Tei. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO TIapayieNienuIea u cieacTus u3 He€. OO0bEM IMHApa, KOHYCA.
O06BeM mapa u riomazas chepst

6.7

[Tono6uble Tena B npocTpancTBe. COOTHOLIEHUS MEKY IIJIOLIAASIMU TOBEPXHOCTEM,
o0BbEMamMM MOJOOHBIX Tel

6.8

CeueHns HUJIMHApAa (napannenLHo U TCPHCHAUKYIISIPHO OCI/I), CCUCHUA KOHYCa
(HapaJ'IJ'ICJIBHOC OCHOBAHUIO U ITPOXOAAIICC YCPEC3 BCleI/IHY), CCUCHUA 1Iapa

6.9

Bekrop Ha mmockoctw M B mpoctpaHcTBe. CII0O)KEHHME M BBIYMTAHHE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4ucio. Pa3noxeHne BekTOopa Mo TPEM HEKOMIUIaHAPHBIM
BekTopaM. [IpaBwiio mapajutenenunena. Pemenue 3anad, CBA3aHHBIX C IPUMEHEHUEM
MIpaBUJI IEVCTBUM C BEKTOpaMH

6.10

[IpsmoyronpHas cucTeMa KOOpPAWMHAT B MpocTpaHcTBe. KoopauHaThl BEKTOpa.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOoJd MeExXIy BekTopamu. CkansipHoe
MPOU3BEJICHUE BEKTOPOB. BbIUMCIEHHE YII0B MEXAY MNPSIMBIMA M IIJIOCKOCTSMHU.
KoopannaTHO-BEeKTOPHBIN METO/I MIPU PEIICHUH TEOMETPUUYECKHUX 3a/1a4




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUS OCHOBHOM OFPA30OBATEJIbHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemblie TPeOOBAHMS K NPEAMETHBIM Pe3yJbTaTaM O0CBOCHUSA
NMpoBePsIeMoOro OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
TpeOOBaHUs o0pa3oBaHusi

Bnagenue MeronamMu JI0Ka3aTeNbCTB, aITOPUTMAMM pEIICHUS 3ajady;
yMeHHe (QOpMYyIUPOBATH M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHHE,
akcuoma, TeopeMma, CJIEeACTBHE, CBOMCTBO, INPU3HAK, [OKAa3aTEJbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (OpMyIHpOBaTh
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HCIOJIB30BaTh METOJ MaTEeMaTHYeCKON WHIYKIINH,
MMPOBOAWTL AOKA3aTCIbHBIC PACCYKACHUS MTPHU PCIICHUH 3a1a4, OUCHHUBATDb
1 JIOTUYECKYI0  TMPaBUJIBHOCTh  PACCYXKACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU:. MHOXECTBO, IMOAMHOKCCTBO, OIICpalluyi HaJl MHOXCCTBAMU;
YMEHHE UCTOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar A OMHCAHUS
PCAIBHBIX TPOLUECCOB U SIBJICHUM U Ipu pCIICHHUU 3aJia4, B TOM YHUCJIC M3
IPYTHX Y4eOHBIX MPEeIMETOB, YMEHHE OMNepUpOBaTh MOHATUSMU: Tpad,
CBSI3HBIN Tpad, aepeBo, nukiI, rpad Ha TUIOCKOCTH, YMEHHE 3a/laBaTh U
OMHCHIBATh Tpadbl Pa3NTUYHBIMHU CIIOCO0AMU; UCIOIB30BaTh Tpadbl MpH

pelieHuu 3a1a4

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LIEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYpAJIbHOM CTENEHH, CTENEHD C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JAEWCTBUTEIbHBIM MOKA3aTENIEM,
JorapupM UHuCla, CHHYC, KOCHHYC M TaHTEHC NPOM3BOJBHOIO YHCIA,
OCTaTOK 0 MOJYJI0, PALMOHAIBHOE YHUCIO, HPPALUOHAIBHOE YHCIO,
MHO’K€CTBA HAaTypaJIbHbIX, LIEJIbIX, PALlUOHAJIbHBIX, JEHCTBUTEIbHBIX YHACEN,
2 YMEHHME HCIIOJIb30BaTh MPU3HAKH JEIUMOCTH, HaWMEHBUIMHM oO0Imuni
JIeNuTeNb U HaMEeHbI1Iee o01iee KpaTHOe, anropuT™ EBkina npu pemenun
3aJ1a4; 3HAKOMCTBO C Pa3JIU4YHBIMHU MO3ULIMOHHBIMU CUCTEMaMHU CUUCIICHHUS;
YMEHUE BBITIOJIHITH BEIYUCIEHHE 3HAYEHUH U IPpeoOpa30BaHus BbIPAXKEHUN
CO CTEeMeHsIMH U JiorapudmMamu, npeodpa3oBaHus JpOOHO- palliOHATBHBIX

BBIDAKCHMM; YMEHHME  ONEPUPOBATH  IOHATHSAMU:

MOCJICIOBATEIBHOCTD, apU(pMeTHYecKass MPOTPECCHs, TEOMETPUYECKAst




nporpeccusi, OECKOHEYHO YOBIBAIOIIAasg TIE€OMETPUYECKast IMPOrpeccus;
yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IOMOLIbIO
PEeKYpPpPEeHTHBIX (POpMyYJ; yMEHHE ONEepUPOBATH MOHATUAMU: KOMILIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO ~ 4YHcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanyeckas); yMeETb
IPOU3BOIUTH apu(METHUECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOANUTH IPUMEPHI MCII0JIb30BAaHMSI KOMIUIEKCHBIX YHMCEN; ONEPUpPOBAThH
HNOHATHSMM:  MaTpuma 2x2 wu  3X3, omnpeaenuTeNb  MaTpULbL,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACINTCIIA

VYMeHue onepupoBaTh IMOHATHAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMHUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHUs U HEPABEHCTBA, X CUCTEMbI; YMEHHE ONIEPUPOBATh NOHATHIMMU:
TOKJIECTBO, TOXJECTBEHHOE IpeoOpa3oBaHKE, ypaBHEHUE, HEPABEHCTBO,
CUCTEMAa YPAaBHEHMH W HEPABEHCTB, PAaBHOCUJIBHOCTb YypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHE PElIaTh ypaBHEHUS, HEPABEHCTBA U CCTEMBbI
C IIOMOIIBIO PA3JIMYHBIX NPUEMOB; pelIaThb YpPaBHEHHUsS, HEPABEHCTBA U
CUCTEMBl C TMapaMeTpoM; MpPHUMEHSTh YPaBHEHMs, HEpaBEHCTBa, HX
CUCTEMBI JUIsl PELIEHUS MaTeMaTUYECKHUX

3a/1a4 1 3a7a4 U3 pa3InuHbIX 00JIacTel HAYKU U PeaIbHOW KU3HU

YMeHue omnepupoBarth MOHATHSAMH: (QYHKIUS, YETHOCTb (PYHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKLIMH, KCTpeMyM (yHKIMHM, HauOojbllee M HAaUMEHbIIEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIMs, aCUMITOTHI rpaduka
¢byHKLMU, TepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUN U
¢bu3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTEHHbII
MHTETpal; YMEHHME HaxXOAMTh AaCHUMITOTHI Tpaduka (GYHKUUH; yMEHHE
BBIUHCIISATH IPOU3BOJIHBIE CYMMBI, IPOU3BEIECHUS, YACTHOTO U KOMITO3HUIIUU
(byHKINH, HAXOUTH ypaBHEHHE KacaTelbHOH K rpaduky QyHKIMM; yMeHUe
HaXOJUTh MPOU3BOAHbBIE AJIEMEHTAPHBIX (YHKIMI; YMEHUE UCIOIb30BaTh
IPOU3BOJIHYIO JJISl MCCIEAOBAaHUS (YHKIMHA, HAXOAUTh HAUOONBLIME U
HaUMEHbIINE 3HAYeHUS (YHKIMHA; CTPOUTh TpapUKW MHOTOUIEHOB C
UCIIOJb30BAaHUEM allapara MaTeMAaTUYECKOTO aHajiu3a; I[PUMEHSATh
MIPOM3BOHYIO JUISl HAXOXACHUS HAWTYUIlEero pelieHusl B MPUKIAIHBIX, B
TOM YHCJIE COLMAJIbHO-D)KOHOMHUYECKHUX H

bU3HYEeCKUX 3a/adax; HaXOJIUTh IUIOMAIA U O0BEMBI (PUTYP C MOMOIIBIO




UHTETpana; NPUBOIUTH MPUMEPHl MAaTEMaTHYECKOTO0 MOJEIHPOBAHUS C

noMoIIbio mudepeHaTbHBIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIUSA,
KOMIO3UIUS (yHKIMHA, JIuHEHHAas (QYyHKUUSA, KBaapaTudyHas (QYHKLUS,
paumoHanbHas (yHKUOUS, cTeneHHas (YHKOWS, TPUTOHOMETPHYECKHE
¢yHkunu, oOpaTHBIE TPUTOHOMETPUYECKUE (YHKIMH, MOKa3aTesbHaAs |
aorapupmuueckas (YHKIUH; YMEHHE CTPOWUTh TpaduKd H3YYECHHBIX
(byHKUNH, BBITOIHATH IpeoOpa3oBaHus rpaduKoB (yHKIUNA, UCTIONb30BATh
rpaduKky 11 U3yYeHUs MPOLECCOB M 3aBUCHMOCTEH, IIPU PELICHUH 3a7a4
U3 Ipyrux y4eOHBIX IPEAMETOB M 33734 U3 PeabHOW JKU3HH; BBIPAKAThH
(dopMynamMu 3aBUCUMOCTH MEX/y BEIMYMHAMHM; HCIIOJIb30BaTh CBOMCTBA U
rpaduky QYHKIOUA I pelieHus] ypaBHEHH, HEPABEHCTB M 3a1ad ¢
napaMeTpamu; M300pakaTh Ha KOOPIUHATHOU

IIJIOCKOCTH MHOYKECTBA PEIICHUM YPABHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, padOTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/1a4i U3 00JacTH YNpPaBJICHHsS JIMYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTaBIISITh BBIPAXKEHHUS, YPaBHEHMs, HEpPaBEHCTBA U UX
CHUCTEMBI II0 YCIIOBHUIO 3aJayd, HUCCIENOBATHh IIOJy4EHHOE pELICHUE U
OLICHMBATh MPABIONOAOOHOCTh pPE3yAbTaTOB, YMEHHE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJa4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJEIM C  HCHOJb30BAaHHMEM  ammapaTta  anreOphl,

MHTEPIPETUPOBATH NOJYYECHHBIN PE3yNbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJpIllee U HaUMEHbIlIEe 3HAUEHUs, pa3Max, JAUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE M3BJIEeKaTb, MHTEPIPETHUPOBATDH
uH(pOpMaIKIo, PEJCTaBICHHYIO B Ta0iMIax, Ha AUarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealbHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMUIl W  JuUarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBblE, B TOM YHCJIE C MPUMEHEHHEM TIpadUyecKux
METO/IOB U 3JIEKTPOHHBIX CPEJICTB; Ipa)uuecKy HCCIeI0BaTh COBMECTHbIE

HaOJIOZICHUS C TIOMOIIIBIO AUArpaMM PacCEUBAHUS U JIMHEHHOW Perpeccuu

YMeHue onepupoBaTh MOHATHUSIMH: CIyYallHBIA OMNBIT M CIIy4alHOE

COOBITHE, BEPOSTHOCTh CIIy4allHOTO COOBITHSI; YMEHHE BBIYUCISTH




BEPOSTHOCTh C HCIIOJIB30BAHUEM Tpa(UUECKUX METOAOB; IPUMEHATh
(GOpMyIIBI CIIOKEHHS W YMHOXEHHUS BEPOATHOCTEH, (OpPMYIy MOIHOM
BEpOSATHOCTH, Gopmyny beprymnn, komOuHaTOpHBIE (aKTHl U (GOPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJbHBIX COOBITHH; YMEHHE OINEpUPOBATH
NOHATUSAMM:  ClIydaiiHas BEJIMYMHA, pAaCIpelesieHHe BEpOSITHOCTEH,
MaTeMaTU4ecKoe OXXKUAAaHUe, TUCIEPCUs W CTaHAAapTHOE OTKIOHCHHE
CIlyuallHOW  BENWYMHBL, (YHKIUU pACIpEAEICHUs M  IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/IeIeHHI; YMEHNE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PAaCHpEACICHUNA I PELICHUs 3ajad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOYHBIX
MCCIICIOBaHMIA; YMEHHE TPUBOAUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIIINX
YyceNl B NMPHPOJHBIX M OOIIECTBEHHBIX SBJICHUSX; YMEHHE OINEPUPOBATH
MNOHATUSMH: COYETaHWE, TIePECTaHOBKA, YHCIO COYETAaHHH, YHUCIIO
HepecTaHOBOK; OMHOM HEBIOTOHA; yMeHHe NPHUMEHSITh KOMOMHATOPHBIC
(baKkTel W pacCyXJEHUS IS DPELICHUs 3a/ad; OICHWBATh BEPOSTHOCTH
pEaNbHBIX COOBITHIT; COCTaBIISATh BEPOSTHOCTHYIO MOJEIb H

MHTEPIPETUPOBATH IIOJYYCHHBIN PE3yNbTaT

YMeHue onepupoBaTh  IMOHATUAMM: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYNHA YIJla, IUVIOCKUHA Yroj, ABYTrpPaHHbIN
YIOJ, TPEXTPAHHBIA YTOJI, CKPELIUMBAIOIIHECS NPSMbIE, NTAPAILUIEIBbHOCTD U
NEPIEHIUKYJIIPHOCTD IPAMBIX U IIJIOCKOCTEH, YTOJI MEKIY IPSAMBIMH, yToOJl
MEXAY NPSIMOU U INIOCKOCTBIO, YIOJl MEXKIY INIOCKOCTSIMHU, PACCTOSTHUE OT
TOYKHU 0 IJIOCKOCTH, PACCTOSHHUE MEXKAY INPSAMBIMU, PACCTOSHUE MEXKIY
IJIOCKOCTSIMU; YMEHHME HCIIOJIB30BAaTh IPU PEIICHWH 3a/1a4 U3Yy4YCHHBIC
(bakThl U TEOpeMbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh pa3Mepbl 0ObEKTOB
OKPY’KaOIIIETO MHUpPA; CTPOUTh MAaTEMaTUYECKHE MOJEIM C  IOMOIIbIO
TEOMETPUUYECKUX TOHATUN M BEJIWYUH, peElIaTh

CBA3aHHBIC C HUMHU IPAKTUYICCKUEC 3a]a4n

10

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpPbI, 00BEM (GUTYPHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0, mapajuienenuresa, OpuU3Ma, NHUpamMuaa, (Urypa M TOBEPXHOCTb
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH NHUPAMUMbI, TMPHU3MBI, KOHyCa, LWIMHIpPA, O00bEM KyOa,
MPSIMOYTOJIBHOTO  MapajuleNienuneaa, MNUpaMHUabl, MNPU3MbI, IMIMHIPA,
KOHyca, Illapa, pa3BEpTKa NOBEPXHOCTH, CEUEHUS KOHYyca M LMIMHIPA,

napaujiCJIbHbIE OCH HWJIHM OCHOBAaHUIO, CCUCHUC IIapa, IIJTOCKOCTb,




Kacafomascss cdeppl, MWIMHIPA, KOHYCa; yMEHHE CTPOUTh CEUCHHE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHHS, UX CEUCHHs, B TOM YHUCIIE C MOMOIIBIO AIEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHITH CBOMCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(dbopMynHpoBaTh ONpeAeNeHUs U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccu(ukauuioo Quryp 1o
Pa3IUYHBIM IIPU3HAKaM, BBIIOJHATH HEOOXOIMMBIEC JIOMOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATHUSIMH:  JBIDKEHHE B NPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B INPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe MMOAO0OHs, TMOA0OHBIE (UTYPHI; YMEHHE
pacno3HaBaTh paBHbIC U MOJOOHBIE (HUTYpHI, B TOM YHCIE B IPHPOJE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIb30BaTh T€OMETPHUECKUE OTHOILCHHS TIPU
pEUICHUH 3aJad; HaXOAUTh TI'C€OMETPUYECKHE BEIMYHMHBI (JUIMHA, YTOJ,
II011a/1b, 00bEM) MPHU PELIEHUH 33]a4 U3 APYTUX y4EeOHBIX IPEIMETOB U U3
peaNbHOW KU3HU; YMEHHE BBIYMCISATH F€OMETPUYECKUE BEITMUUHBI (UIMHA,
yroJ, TIomanb, 00bEM, TUIOMIAAb MOBEPXHOCTH), UCHONIB3YS M3YYCHHBIC
dbopMynbl U METOZBI, B TOM YHWCIIE: IJIOLIAJb MOBEPXHOCTU MHUPAMUIBI,
NpU3MBI, KOHyca, IWIMHApaA, TIuiomaab cdepb;; 00BEM  Kybda,
OPSMOYTOJIBHOTO TapajUlefienunesa, NUPaMubl, MPU3MBblL, LHIUHIpPA,

KOHYCa, I1apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (DUTYDP
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YMmenune ONECprupoOBaTh MHOHATUAMU: MPAMOYIOJIbHAsA CHUCTEMa KOOpPJAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 63.3I/ICY,
CKaJIIpHOC IPOM3BCIACHUC, BCKTOPHOC IMIPOU3ZBECACHHUEC, YIOJd MECKAY
BCKTOpaMHu; YMCHHC HUCIOJIB30BATb BCKTOpHLIf/'I )51 KOOp,[[I/IHaTHHﬁ MCTOJ

JJI PEIICHHA TCOMCTPUYCCKUX 3a/la4 U 3a1a4 APYTruUux y’—Ie6HBIX nmpeaMeETOB
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YMeHne BeIOMpATh MOAXOMSIIAA METOJT IJIsl PEIICHUS 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MATEeMATHKU B H3yYEHUU TNPUPOTHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHHE paClO3HaBaTh MPOSBICHHE 3aKOHOB
MaTE€MaTHUKH B UCKYCCTBE, YMEHUE MPUBOJUTH MPUMEPHI MATEMATUUECKUX

OTKPBITHIA POCCUICKON 1 MUPOBOM MaTEMATHYECKON HAYKN




IIEPEYEHD 9JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbIX HA EI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 Hucna 1 BBIYUCIICHUS
11 Harypanbuble u nensie yucina. [Ipu3sHaky JeTUMOCTH LENbIX YUCel
19 Pamonanbupie  uncna. OOBIKHOBEHHBIE M JIECATHYHBIC JIpOOW, TPOLICHTHI,
' OCCKOHEYHBIC TIEPHOTUIECKUEC APOOH
13 Apudmernueckuil KOpeHb HaTypajabHOM cTerneHu. JlelicTBus ¢ apudMeTudecKumu
' KOPHSIMU HaTypaJlbHOW CTENeHU
14 Crenens ¢ nenbiM nokaszarenaeM. CTeneHb ¢ pallMoOHaIbHBIM MoKazareseM. CBoiicTBa
' CTENEeHU
15 CuHyc, KOCHHYC W TaHT€HC 4YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTE€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsiTuaHble 1 HATypaibHbIE JOTapu(MBbI
JlelictBuTenpHbIe  4Hcha. Apu(METHYECKUE Olepalud C JICHCTBHTEIBHBIMH
1.7 gyrciaamu. [[pubmmkEéHHBIE BEIYUCICHNUS, TIPABUIIa OKPYTIICHUS, IPUKHUIKA U OI[EHKA
pe3yJibTaTa BEIYMCIEHUN
1.8 [peoGpa3zoBaHue BhIpaXKEeHHUIT
1.9 KommiekcHbie uncia
2 VpaBHEHHS 1 HEPABEHCTBA
2.1 Lenbie 1 qpoOHO-paOHATIBHBIE YPAaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHUs
2.4 IToka3zaTenbHble U JIorapu(MUUYECKUe YpaBHEHUS
2.5 Lenbie u qpoOHO-paOHATHHBIC HEPABEHCTBA
2.6 WppanroHansHbIe HEpaBEHCTBA
2.7 [TokazarenbHble U JorapudMUUecKrue HepaBeHCTBa
2.8 Tpuronomerpuueckre HepaBeHCTBA
2.9 CucTeMbl U COBOKYITHOCTH YpaBHEHHH U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamu
211 Marpuiia CUCTeMbI TMHEHHBIX ypaBHEHHUI. OTpeIeTuTe]b MaTPHIIBI
3 OyHKIIUU U TpaduKh




OyHK1UA, cnocoOwl 3amanus GyHKuuu. ['paduk (yakmuu. B3zanmuHo oOpaTHBIC

3 ¢bynkuuu. YérHeie 1 HeuéTHbIe QyHKUIMU. [lepuonnyeckue GyHKINH
OOnacte ompeneneHuss M MHOXECTBO 3HadeHuM ¢yHkuuu. Hymun ¢ynkuumm.
3.2 [IpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U1 MUHEMYMBI (yHKiud. HauOomnblnee ¥ HauMeHbIIee 3HAUYCHHE
(GyHKINN Ha IPOMEXKYTKE
33 CreneHHass (QyHKUUS C HaTypaJbHbIM M LeJbIM MokaszateneM. EE cBoiictBa u
' rpaduk. CBoiicTBa 1 rpadMK KOpHS N-0i CTENEHU
34 Tpuronomerpuueckue QyHKIUU, KX CBOHCTBA U TpaduKH
35 [Toka3zarenpHas u JorapupmMudeckas GyHKINHU, UX CBOWCTBA U Tpaduku
36 Touku paspeiBa. AcumnToTsl TpadukoB  ¢yHkuuil. CBoiicTBa  (YHKIHIA,
' HETPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTen HOCTH, CIIOCOOLI 3aMaHUs [I0CIIEI0BATEILHOCTEN
3.8 Apudmernueckas u reomerpuueckas rnporpeccuu. opmyia Ci10KHbBIX TPOLEHTOB
4 Hauana maTemMaTiueckoro aHaamsa
4.1 [IpousBonnas pynkuuu. [Ipon3BogHbIe 7IeMEHTAPHBIX (PYHKIIUI
[IpuMeHeHHe NPOU3BOJHOM K HCCIENOBaHMIO (YHKUHMH Ha MOHOTOHHOCTb H
4.2 dKCTpeMyMbl. HaxoxkieHrne HanOOJIbIIero ¥ HaMMEHBIIEro 3HaYeHus (PYHKIUH Ha
OTpe3Ke
4.3 ITepBooGpaznas. MnTerpan
5 MHoxecTBa U JIOTUKa
5.1 MHoxecTBo, onepaluy HaJ MHOKecTBaMu. JluarpamMmel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTE 1 cTaTHCTHKA
6.1 OnmcarenbHas CTaTHCTUKA
6.2 BeposiTHOCTB
6.3 KomOunaropuka
7 Ceomerpuist
7.1 @urypsl Ha INIOCKOCTH
7.2 [Ipsimble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTrOorpaHHHKH
74 Tena 1 MOBEpXHOCTH BpalllEHUs
7.5 Koopannatsl u BEKTOpbI




INOACHUTEJBHASA 3AIIMCKA

VYuebnblii Kypc «BeposTHOCTB U cTaTUCTHKAY YTTyOIEHHOTO YPOBHS SIBIISIETCS
IPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO YYEOHOro Kypca yriayOJ&éHHOTO
YPOBHSI Ha YPOBHE CPEIHErO 001Iero oopasoBaHus. Y YeOHbIM Kypc MpeiHa3HauYeH
Uit GOPMUPOBAHUSA Y OOYYAIOMIMXCSA CTaTUCTUYECKONW KYJIbTYypbl U MOHHUMAaHHS
pOJId TEOPUHM BEPOSITHOCTEM KaK MaTeMaTHYE€CKOTO MHCTPYMEHTA JJisl W3y4YeHUs
CIIy4ailHBIX COOBITHIA, BEIMYUH U TpoiieccoB. [Ipu n3yuenuu kypca odoramarorcs
IPEACTABICHUS OO0YYaIOIUXCA O METOJaX HCCIEAOBaHUS M3MEHUYMBOIO MHPA,
pa3BUBAETCS NOHMMAHWE 3HAYMMOCTH W OOUIHOCTH MAaTEMATHUYECKHX METOJIOB
IIO3HAHMA KAaK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAay4YHOIO
MHUPOBO33PEHUS.

ConmepxaHue ydeOHOro Kypca HampaBiI€HO Ha 3aKpeIUIeHHE 3HAHUH,
MOJYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHusl, U
Ha pa3BUTHE MPEACTABICHHM O CIIy4ailHbIX BEJIIMYMHAX U B3aUMOCBA3SAX MEXKAY
HUMHU Ha BaXKHBIX MPUMEpax, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0y4arommxcs 10JKHO c(hOPMUPOBATHCS MPEICTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIUX MATEMAaTHUYECKUX MOJEIISAX, HCIOIb3YEMbIX
JUTSl OMCAHUS aHTPOIIOMETPUUECKUX U JeMOrpauueCKUX BEJIMYMH, HOTPEIIHOCTEN
B Pa3JIMYHbIEC POJIa U3MEPEHUSX, JIIUTEIILHOCTU O€30TKa3HOM padOThl TEXHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUH U ITPOLIECCOB B 00111€CTBE. Y YeOHBII
Kypc siBisieTcsi 06a30d AJii OCBOEHHS BEPOATHOCTHO- CTATUCTUYECKHX METOJIOB,
HEOOXOJAMMBIX CHEUATNCTAM HE TOJbKO MHKEHEPHBIX CIEIUATbHOCTEN, HO TaKKe
COLIMAJIBHBIX U TICUXOJOTUYECKUX, TOCKOJIbKY COBPEMEHHBIE OOILIECTBEHHBIE HAYKH
B 3HAUMUTEIILHOW Mepe UCIHOJB3YIOT amnmapar aHajiu3a OOJbIINX JaHHBIX.
[lenTpanbHyl0 4YacTh Yy4e€OHOTO Kypca 3aHMMAeT OOCYXICHUE 3aKOHA OOJBIINX
yucel — (YHIAMEHTAJIBHOTO 3aKOHA MPHUPOJIbI, UMEIOIIEr0 MaTeMaTHYECKYIO
dbopmanuzauio.

B cooTBeTrcTBHM C yKa3aHHBIMH LEISIMH B CTPYKType YydeOHOTo Kypca
«BeposiTHOCTP M CTaTUCTUKa» Ha YriyOJEHHOM YPOBHE BBIIEICHBI OCHOBHBIC
coniepkatenbabie TUHUHN: «CiydaiiHble COOBITHS U BEpOSITHOCTH» U «CiydaiiHbIe
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMuUMO OCHOBHBIX JTUHUN B y4€OHBI KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB M TEOpPUHM MHOXKECTB, HEOOXOAUMBIE [JIsi TMOJHOLIEHHOTO OCBOEHUS
MaTepuaia JJaHHOTO y4eOHOro Kypca M CMEXKHBIX MaTeMaTHYeCKHUX Y4eOHBIX
KYpPCOB.

Coneprxanue muHun «CinydaiiHble COOBITUSI K BEPOSITHOCTIY CITY>KUT OCHOBOM
uist GOpPMHUPOBAHUS TPEJCTABICHUN O paclpeAesieHUd BEpOsSTHOCTEN



MEKly 3HAYCHUSAMH CIIy4alHbIX BEIUYUH. BaKHYIO 4acTh B 3TOM COAEPKATEINBHOU
JVHUM 3aHUMAeT U3y4eHHe F€OMETPUUECKOr0 U OMHOMUAIBHOIO paclpeaesieHui 1
3HAKOMCTBO C MX HEINPEPHIBHBIMU aHAJIOraMU — MOKAa3aTeIbHBIM U HOPMaJIbHBIM
pacupeneneHUsIMH.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU  CIyYalHbIMU BEJIWYMHAMHU U
pacnpeneNeHns MY, aKLIEHTUPYIOT BHUMaHUE OOy4yaroluXcs Ha ONHMCAHUU U
U3YYEHUU CITyYalHBIX SBJICHUN C MOMOIIBIO HENpepbIBHBIX (YHKIUI. OCHOBHOE
BHUMAaHHUE YAEISAETCA M0KA3aTeJIbHOMY U HOPMAJIbBHOMY PacIpeACICHUSIM.

B yueOHOM Kypce mpeaycMaTpHUBAaEeTCsl O3HAKOMUTEIBHOE H3YYEHHE CBSI3U
MEXIy CIy4alHbIMM BEIMYMHAMHM W OIMCAaHUE HTOM CBA3U C IIOMOIIBIO
KO3 PUIMEHTa KOPPEISUUU M €ro BbIOOPOYHOIrO aHajora. OTU DJIEMEHTHI
COJIep KaHMs Pa3BUBAIOT TeMY «/lnarpamMmsl pacCEMBaHUs), U3YYEHHYIO HA YPOBHE
OCHOBHOTI'0 00111er0 00pa30BaHMsl, U BO MHOT'OM OIMPAIOTCS HA CBEJICHUS U3 KypCOB
anreOpbl U TEOMETPUH.

Emé oauH 2JIEeMEHT  COAEp)KaHWs, KOTOPBIA  Ipeularaercs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — MOCIEAOBATEIIBHOCTD CIy4allHbIX HE3aBUCUMBIX
COOBITHI, HACTYNAIOMINX B €IUHUIYY BpeMeHU. O3HaKOMJICHHUE C pacipeacicHuEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUHA HOCUT pPAa3BUBAIOUIMN XapakTep W
ABJIAETCS AKTYaJbHBIM ISl OyIylIUX aOUTYpHEHTOB, MOCTYNAIOIIUX HA Yy4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HAayKaMH, IICHUXOJIOTHEH W
YIPABICHUEM.

Ha u3ydenue yueOHOro Kypca « BeposiTHOCTb U CTaTUCTUKA» Ha YTITyOJIEHHOM
ypoBHe oTBoauTcsa 68 yacoB: B 10 kinacce — 34 gaca (1 yac B Hegento), B 11 kiacce
— 34 gaca (1 gac B Henemio).



COJEPXAHUE OBYYEHMUAA
10 KITACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BaJICHTHOCTS)
BepunHbIL. ['padsl Ha iockocTu. JlepeBbsi.

CrnyyaliHble SKCTIEpUMEHTHI (OTBITHI) U CIy4YalHble COOBITUS. DIIEMEHTApHBIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO coObITUSA. Bau3ocTh 4acTOTh U
BEPOSATHOCTU COOBITUI. CilydaliHbIE OTIBITHI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Omnepatuu Haj COOBITUSIMU: TepeceueHue, 00beIUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. Jluarpammel Ditnepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nmosHoM BeposTHocTH. Dopmyna balieca. HezaBucumbie
COOBITHSL.

bunapHbIil ciydaifHbIi ONBIT (MCTIBITAHKE), YCIIeX U Heyaada. HezaBucumeie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 1O MEpBOro ycrnexa. IlepectanoBku
u ¢akropuan. Yucno coueranuit. TpeyronbHuk Ilackans. ®opmyna OuHOMAa
HeroToHa.

Cepust He3aBUCUMBIX UcTibITaHUN bepHysumn. CiydaifHblii BBIOOP U3 KOHEYHOM
COBOKYITHOCTH.

CnyuvaitHas  BennunHa. Pacnpenenenne  BeposAtHocte.  [{marpamma
pacnpenenenud. Onepanuu HaJl CIIy4YalHbIMU BeJIMYMHAMU. buHapHas ciaydaiiHas
BesiMunHa. IIpumMepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUYECKOE U
OMHOMMAJIBHOE.

11 KJIACC

CoBMecTHOE pacrpeiesieHue ABYX CiydallHbIX BenuuuH. HeszaBucumeblie
CIIy4ailHbIE€ BEJIMYUHBI.

MaremaTnyeckoe OXHUAAHUE CIy4YalHOW BEJIMYMHBI (pacmpeacsieHus).
[Ipumepsl TPUMEHEHHS MAaTEMAaTHYECKOTO OXHJaHHUs (CTpaXxOBaHUE, JIOTEpEs).
Marematnyeckoe OXujaHue OWHAPHOW CIydallHOW BeMMUYWHBI. MaTeMaTtudeckoe
OXXMJAHUE CYMMBI CIIy4alHBIX BEJIMYMH. MaTeMaTH4ecKoe  OXKHUAaHUE
r€OMETPUYECKOT0 U OMHOMHAILHOTO PacipeieICHU.

Jucnepcuss W CTaHAAPTHOE  OTKJIOHEHUE  CIIyYalHOM  BEJIIMYMUHBI
(pactipenenenust). Jlucriepcusi OMHApHOM CIydyalHON BENIMYUHBI. MaTeMaTHYECKOe
0’KMJaHUE MPOU3BEICHUS U JUCTIEPCUSI CYMMbI HE3aBUCUMBIX CITyYalHBIX BEJTUYHH.
Hucniepcusi MW CTaHJAPTHOE OTKJIOHEHHE OWHOMHUAIBHOTO pacIpesecHusl.
Jlucnepcus v CTaHIApTHOE OTKJIOHEHUE TEOMETPUUECKOTO PACIPEICIICHHUS.



HepasenctBo YeoOniméBa. Teopema YebnimeéBa. Teopema bepnymmu. 3akon
OonbIIMX  4yucesl. BbpIOOpouHBI  MeTon — uccienoBaHuil.  BwiOopouHbie
xapakTepucTHKu. OUeHUBAaHUE BEPOATHOCTU COOBITHS MO BBHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTES € MOMOLIBIO H3YYEHHBIX PACTIPEICIICHAN.

HenpeppiBHble cnyyaiiHble BennuuHbL. lIpumeppl. DyHKIUSA ITIOTHOCTH
BEPOSITHOCTH pacCIpelieicHusl. PaBHOMEpHOE paclpeneneHue U €ro CBOMCTBA.
3ajauu, IPUBOASIINE K ITOKA3aTEIBHOMY PACIPEACICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMaJbHOMY  pPAacIpeaeICHUIO. OyHKIMA IJIOTHOCTH BEPOSTHOCTHU
MOKAa3aTeIbHOTO pachpeesieHus, PyHKIMS MIIOTHOCTH BEPOSATHOCTH HOPMAIBLHOTO
pacnpeneneHns. PyHKIUA ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACTIPEACICHUS.

[TocnenoBaTtenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITHH.  3ajmauw,
IIpUBOJSILIME K pacnpenenenuto Ilyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KoapduuueHt nauHenHOM
koppermsiuud. CoBMeCTHbIE  HAOMIOAEHUS JIBYX BEJIWYUH. BbIOOpouHbIN
K03 uueHT koppensuuu. Paznuuue Mexay JIMHEHMHOM CBSI3bI0 U MPUUYMHHO-
CJICZICTBEHHOM CBs3b10. JIMHENHas1 perpeccus, METOX HAUMEHBIIUX KBaJAPaTOB.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«BEPOATHOCTb Y CTATHCTHUKA» (YIJIYBJIEHHBIM YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDHI

1) rpaKaaHCKOro BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTh MPAKJAHCKON MO3UIIMKM 00YYaIOIIETrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHHUHA, MPOIEAYD
rpakaaHckoro  oOmiectBa  (BBIOOpPBI,  OMPOCBI U JIPYyTroe€),  yMEHHUeE
B3aMMOJICUCTBOBATh C COIMAIbHBIMA HWHCTUTYTaMH B COOTBETCTBUU C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NaTPHMOTHYECKOT0 BOCITATAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
MPOIIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB M POCCUMCKON MaTeMaTUYeCKON IIKOJIBI,
WCIIOJIb30BAHUE ATUX JIOCTIDKCHHM B JPYTUX HaAyKax, TEXHOJIOTHsSX, chepax
HYKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHWS

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCHUUCKOro Hapoaa, CPOpMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO TMOBEJCHUS, CBA3AHHOTO C MPAKTHUYECKUM
MIPUMEHEHUEM TOCTHKCHUH HAYKH U JISATCIbHOCTBIO YIEHOTO, OCO3HAHUE JTMIHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3¢TeTHYECKOT0 BOCITUTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEIICHUH, PacCy>KIeHNUI, BOCIPUUMYNBOCTD K
MaTEeMaTHYECKUM aCTIeKTaM Pa3IMIHBIX BUIOB HCKYCCTBA;

5) pu3uvecKoro BOCIMTAHHUS:

cOPMHPOBAHHOCTh yMCHHUS TPUMEHATH MAaTEMAaTHYCCKHE 3HAHUS B
MHTEepecax 3710pOBOro U 6€30MacHOr0 00pasa KU3HHU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryispHas (u3uvecKas aKTUBHOCTH), (PU3MUECKOE COBEPLICHCTBOBAHUE
TIPY 3aHATHSAX CIIOPTUBHO-03I0POBUTEIBLHOM JIEATEILHOCTBIO;

6) TPy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYyIy, OCO3HaHWUE IIEHHOCTH TPYIOIIOOUS, HWHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHE COBEpINaThb OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peanu30BbIBATh COOCTBEHHBIE KU3HEHHbIC IUIAHBI,
TOTOBHOCTb U CIIOCOOHOCTh K  MaTeMaTUYeCcKOMYy  OOpa3OBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYACTHUIO B PEIICHUU IPAKTHYECKUX 33/1a4 MaTEMaTUYECKOW HAIPABICHHOCTH;

7) 3KOJIOTHYeCKOr0 BOCIIMTAHHSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBTYPhI, TIOHNMAaHHWE BIWSHUS
COI[MATIbHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE NMPHUPOJHON U COIMATIBHOMN
Cpellbl, 0OCO3HaHHE TNI00ATIBHOIO XapaKTepa dKOJOTUYECKHUX MPOOJIeM, OpUEHTAIUS
Ha TPUMEHEHHE MATeMAaTHYeCKUX 3HAHUM JUIsl penieHus 3agad B 00JacTu
OKPYXalUIEH CpeAbl, IUIAHUPOBAHHUE IIOCTYNKOB W OIEHKM HMX BO3MOYKHBIX
IIOCJIEACTBUN JIJIS1 OKPYKAIOIEH CPEJIbI;

8) IeHHOCTH HAYYHOT0 MO3HAHUS:

c()OPMHPOBAHHOCTh MHUPOBO33PEHHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U OOI1IECTBEHHOM MPAKTUKH, TOHUMAHUE MAaTEMAaTUYECKOU
HAyKHU KaK cepbl 4YETOBEYECKOM IEATENbHOCTH, 3TANIOB €€ Pa3BUTHUS U 3HAUMMOCTHU
JUIS Pa3BUTHUSL LIMBWINA3ALMU, OBJIAJCHUE SI3bIKOM MAaTEMAaTUKU U MATEMATHYECKOUN
KYJBTYpOU KaK CPEJICTBOM IMO3HAHUSI MUPA, TOTOBHOCTh OCYLIECTBIISITh IPOCKTHYIO
Y UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE 1eiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITh M XaPAKTEPU30BATh CYIICCTBECHHBIC TMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHATHM, OTHOIICHUH MEXIy TMOHATHAMH, (HOPMYIHUPOBATH
OTpeieSICHUs TIOHITUHN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIaccupuKaiuu,
OCHOBAHUS JIJ1s1 0000IIEHUS U CPAaBHEHUSI, KPUTEPUU TTPOBOIUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATH U  IPEOOpPa30OBLIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPHUIIATEIbHbIC, CAMHUIHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC,

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U IPOTUBOPEUUS
B (akTax, JaHHBIX, HAOJIOJACHUSAX W YTBEPXKICHUSIX, MpeajiaraTb KpUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JIeJIaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKHW, ACAYKTUBHBIX H
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTpAUBATh apryMEHTAIIUIO, PUBOIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pelieHnus Yy4eOHOW 3amauu  (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BHIOUpaTh Han0oJiee MOAXOAIINN C Y4ETOM CaMOCTOSITEIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciaenoBarejabcKkue JeMCTBUS:



MCIIOJIb30BaTh BOMPOCHl KaK HCCIEI0BATENbCKUA WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodiieMy,
YCTaHABJIMBAaTh UCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOSTENIHO CIUIAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, sIBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEeKTaMHU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3YJIbTaTaM
NpOBEAEHHOTO  HAONIOACHUSA, HCCIENOBaHUSA, OICHMBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ ungopmanueii:

BBISIBIISATH J€UIIMTH UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATH U UHTEPIPETUPOBATH HHPOPMALINIO PA3TUYHBIX BUIOB U (hOpM
MPEJCTABIICHHUS;

CTPYKTYpPHpPOBaTh MH(POpPMAIIUIO, MPEJCTABIATh €€ B pa3IMYHBIX (Popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uHbopmaIuu o CaMOCTOSITEIILHO
c(hopMyJIHMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCAIbHbIC y4eOHbIE 1eiCTBUA

O01mennue:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSMU U
HEeIIMHU OOUIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTb IOSICHEHHS II0 XOAYy pEIICHHs 3aJauu,
KOMMEHTHUPOBATH IOJy4YECHHBIN pE3yJIbTaT;

B X0/ie 00CYXXJIeHUsI 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MJIEH, HAIEJICHHbIE Ha TOHUCK
pPEILIEHHUs], COIMOCTABJIATH CBOM CYXICHHS C CYXKICHHSIMU JPYTUX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a/1a4, SKCIIEPUMEHTA, UCCIEI0BAaHNUS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € YYETOM 3ajay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOpHUH.

PeryasiTuBHbIE yHHBEpPcaIbHbIE y4eOHbIe 1eificTBUS
Camoopranmuzanms:



COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEeIIeHUs C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOpPMAITIH.

CaMOKOHTPOJIb, IMOIMOHAIbHBII HHTEJIEKT:

BIAJE€Th HABBIKAMHM  TO3HABATENbHON  pedJekcud KaKk  OCO3HAHUS
COBEPILIAEMBIX JIEUCTBUI U MBICIHUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yybTaTa perieHus
MaTeMaTUYECKOHN 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH NIPH PEIICHUN 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIN M YCIOBUSAM, OOBSICHITH IPHYNHBI
JTOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YIbTaTOB JCSITCIIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEJIbHOCTD:

MOHMUMATh M KCIOJIL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHANBUIYTLHON
paboOThl mTpU pemieHHnH YYeOHBIX 3a7ad, MPUHUMATh I COBMECTHOU
NEATEeTLHOCTH, TJIAHUPOBATh OPTaHU3AIUI0 COBMECTHOW PabOTHI, paclpeaciisaTh
BU/IBI pa0OT, I0rOBApUBATHCS, 00CYX AATh MPOIIECC U PE3yIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B I'PYIIOBBIX (GopMax paboThl (0O0CYykaeHus, OOMEH MHEHUH,
«MO3TOBBIE IMITYPMBD» U UHBIC), BBITIONHATH CBOIO YacTh PA0OTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTHMH YICHAMH KOMaH/bI, OIICHMBATh KAYE€CTBO CBOECTO BKJIAIa
B OOmUNA TPOAYKT TIO KpUTEpHUsM, CGHOPMYIUPOBAHHBIM  YYaCTHUKAMU
B3aUMOJCUCTBU.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy 10 ksacca oOydaronuiicst HQyquTcs:

CBOOOJTHO OIMEpUPOBaATh MOHATUAMHU: Tpad, Tockuii rpad, CBSI3HBIN Tpad,
nyTh B rpade, 1enb, LUK, JEPeBO, CTENEHb BEPIIMHBI, JIEPEBO CIy4aiHOTrO
HKCIIEPUMEHTA;

CBOOOJTHO OMNEPUPOBATH TMOHATUAMM: CIYYalHBIA HKCIEPUMEHT (OIbIT),
clly4ailHoe COOBITHE, SJIEMEHTAPHOE CIydailHOE COObITHE (RJIIEMEHTAPHBIN MUCXON)
CIIy4yallHOTO  OTbITa, HAXOJIUTh BEPOATHOCTH COOBITUH B  ONBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITHUSMH;

HaxOJUTh U (POPMYIUPOBATH COOBITHS: MEpPeceUCHE, OOBEIUHEHUE JaHHBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOKHOE JAHHOMY, MCHOJb30BaTh JUArPaMMBbl
DOiinepa, KOOPIAWHATHYIO MPSIMYIO JJI PELICHHUs 3a/ay, MOJIb30BaThes (HOpMYIoi
CJI0’KEHUS BEPOSITHOCTEH 7151 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;



ONEPUPOBATH ITOHATHUSIMU: YCIOBHAS BEPOATHOCTD, YMHOKEHUE BEPOATHOCTEM,
HE3aBUCHUMBbIE  COOBITHS, JEpPEBO  CIyYallHOTO JKCIEPUMEHTa, HAaXOJIUTh
BEPOATHOCTH COOBITHI C TMOMOIIBIO TMpaBUIa YMHOXKEHUS, JE€pPEBa CIy4aiHOTO
OMbITA, HMCHOJB30BaTh (POPMyNy MOJHOM BeposTHOCTH, (opmyny baiieca mpu
pellleHnu 3a/ay, OMPEICNATh HE3aBUCUMOCTb COOBITUH MO QopMyJe U IO
OpraHU3alliy CIy4alHOIO SKCIIEPUMEHTA;

IPUMEHATh W3y4YEHHblE KOMOWHATOpHBIE (QOPMYJBl JJIs IEPEUUCICHUS
AJIIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4allHOIO OIbITa, PELICHUS
3a/1a4 110 TEOPUHU BEPOSTHOCTEN;

CBOOOJIHO  ONEpUPOBATh IMOHATUSAMHU: OWMHApHBIA  CIy4YallHBIA  ONBIT
(ucmipITaHKE), yCHeX W HeyJaua, HE3aBHCHUMBIC HCIIBITAHUS, CEPUsl UCIIbITAHUH,
HAXOJUTb BEPOSATHOCTH COOBITHI: B CEpUU UCTIBITAHUI JJO IEPBOIO ycIiexa, B CEpUn
UCIIBITaHUI bepHyJuH, B ONbITE, CBSI3aHHOM CO CITyYalHBIM BEIOOPOM U3 KOHEYHOM
COBOKYITHOCTU;

cBOOO/IHO OINEPUPOBATh MOHATUAMHU: ClydyaliHasi BEJIMYMHA, pacHpeleleHHe
BEPOATHOCTEW, JauarpaMMa paclpeleieHus, OuHapHas ciydailHas BeJIUYMHA,
reOMETPUYECKOEe, ONHOMHAIIBHOE PaCcIpeeIICHUE.

K xoniy 11 kyiacca oOydaronuicst HaQyquTCs:

OIIEPUPOBATH IIOHATUSAMU: COBMECTHOE pAaCIIpElElIeHUe ABYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOI'O PACHpEeNeNIeHUsl IByX CIydalHBIX
BEJIMYMH JUIS BBIACIICHUSA PACHPEACIICHUS KaKIOM BEIUYUHBI, OIPEICICHUs
HE3aBHCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJIHO OMEpUPOBATh MOHATUEM MATEMATHUYECKOTO OXKHMJIAHUS CIydailHOM
BEJIMUMHBI (pacripeziesieHus1), MPUMEHATh CBOMCTBA MaTeMaTUYECKOTo OXHUIAHUS
OpU PELICHUH 3a/1a4, BHIYUCIATh MaTEeMAaTUYECKOE OKHUJaHUE OMHOMUAJIBHOTO U
reOMETPUYECKOTO PACIIPEAECIICHN;

CBOOOJTHO OINEpPUPOBATH MOHATUSMU: JUCIEPCUS, CTAHAAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA JHUCIEPCUM CIIyYaWHON BEJIMYWHBI
(pacrtipenenieHHs) MPU PELIEHUU 3a]lay, BBIYMCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U OMHOMHUAIILHOTO pacpe/eiIeHHUI;

BBIYHCIIATh BHIOOPOYHBIE XaPAKTEPUCTUKU MO JAHHOW BHIOOPKE M OLIEHUBATh
XapaKTEPUCTUKUA TEHEPAIbHOM COBOKYMHOCTH JIaHHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OLEHHUBaTh BEPOSTHOCTU COOBITUN U MPOBEPSTH MPOCTEHIINE
CTATUCTUYECKUE TUIIOTE3BI, TTOJIb3YSACh N3YYEHHBIMU PACIIPEACICHUIMU.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne HaumeHoBaHue pa3aesioB
/i ¥ TeM NPorpamMmmbl

KoanuecTBo yacoB

Bcero

KoHTpoJsbHbIe
padoTsbI

IMpakTuyeckne
padoThbI

DJIeKTPOHHbIE
(uudposbie)
o0pa3zoBaTe/ibHbIE

pecypchl

1 DeMeHTHl TeopuH rpagoB

CiryyaliHbl€ OIBITHI,
2 cilydaiiHble COOBITUS U
BEPOSTHOCTH COOBITHI

Onepanuu Haj
MHOKECTBAMU U
coObpITuIMH. CII0KEHUE U

VYcnoBHas BEpOSTHOCTD.
He3asucumeble coObITHSA

YMHOKEHHE BEPOSITHOCTEM.

OneMEHTBI
KOMOWHATOPUKH

Cepuu nocneaoBaTeIbHbIX
ucnbiTanuil. Mcnbltanus

5 bepnymnu. CrnydaitHslii
BBIOOD U3 KOHEUHOU
COBOKYITHOCTH

CiyyaliHble BETUYUHBI U
pacnpeneneHus

14

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

34




11 KIIACC

HanMmenoBanue
Ne

pa3aeyioB U TeM
n/n

NPOrpaMMbIl

KoaudecTBO 9acoB

Bcero

KoHnTpoabsHbie
padoThI

IIpakTnyeckue
padoThI

DJIEeKTPOHHBIE
(uudposbie)
o0pa3oBaTejibHbIE

pecypchl

1 3aK0H OOJBIINX YUCEIT

IeMEHTHI
2 MaTeMaTH4eCKOM
CTATUCTUKU

HenpepriBHbie
CIIy4ailHbIE BEJIMYUHBI
(pacnpenenenus),
MOKa3aTeIbHOE U
HOpMAaJIbHOE
pacrpeneneHus

Pacnpenenenue
IIyaccona

CBsi3b MEXIY
5 CIly4aliHbIMU
BEJIMYNHAMHA

O060061EHNE U
CUCTEMATHU3ALUS 3HAHUMN

11

OBUIEE KOJIMYECTBO
YACOBIIO ITPOT'PAMME

34







HOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KouTtpoJbHbie
padoThbI

IIpakTHyeckue
padoTsbI

Jlara
H3yYeHUst

JJIeKTPOHHbIE
undposbie
o0pa3oBartejibHbIE

pecypcsbl

I'pad, cBsa3HEIl rpad,
NpeCTaBICHUE 33a]]aUH C
MOMOIIBIO Tpada

Crenenbp (BaJIGHTHOCTD)
BepiuuHsl. [1yTh B rpade.
Llenu 1 OUKIBI

I'padbl Ha TITOCKOCTH.
JepeBo ciryd4aiiHOro
AKCIIEpPUMEHTA

Cryyaiinble
HKCIIEPUMEHTBHI (OIBITHI)
U CITy4alHbIE COOBITHSL.
DneMeHTapHbIe COOBITUS
(ucxompl)

BepostHOCTB
CITy4altHOTO COOBITHSI.
BepositHOCTH COOBITHIA B
OTIBITaxX C
PaBHOBO3MOXXHBIMHU
AIIEMEHTAPHBIMU
COOBITHSIMHI




BepostHoCTh
CIIy9aiflHOTO COOBITHSI.
BepositHocTH cOOBITHI B
OTIBITAX C
PaBHOBO3MOKHBIMU
3JIEeMEHTapPHBIMU
COOBITHSIMU

[Tepeceuenue,
00beIMHEHE MHOKECTB
M COOBITHH,
MIPOTHBOIIOJIOKHBIC
coObITHs. Dopmyia
CIIOKCHHSI BEPOSATHOCTEH

VYcnoBHas BEPOSITHOCT.
YMHOXEHHE
BeposiTHOCTEN. DopMmyiia
YCJIIOBHOW BEPOSTHOCTH

VYcnoBHas BEPOSTHOCT.
YMHOXEHHE
BeposiTHOCTEN. DopMmyiia
YCJIIOBHOW BEPOSITHOCTH

10

dopmyJsia NOJHOU
BEPOSTHOCTH

11

®opmyina baneca.
He3aBrucumeie coOBITHS

12

Kom6unatopHoe
IIPABUJIO YMHOXKEHHUSL.
[TepecranoBku 1
(haktopuan




13

Yucno couyeraHui.
TpeyronsHuk [lackais

14

dopmyna bmHOMA
HeroTtoHa

15

KonrtponsHas pabota
Nel: "T'padmi,
BEPOSTHOCTH,
MHOECTBA,
KOMOMHaTopuka'

16

bunapHslii cirydaliHbIN
OTIBIT (MCIIBITAHHKE),
ychex U Heyjaaua.
HesaBucumeble
ucnbitanus. Cepus
HE3aBUCUMBIX
WCTBITAaHUH JI0 IEPBOTO
ycnexa

17

Cepus He3aBUCHUMBIX
WCTBITAaHUH JI0 IEPBOTO
ycnexa

18

Cepust HE3aBUCUMBIX
ucnbiTanui bepuymm

19

Cayvaiinslii BEIOOp U3
KOHEYHOU COBOKYITHOCTH

20

[IpakTuueckas pabota c
UCTIOJIb30BaHUEM
AJICKTPOHHBIX TaOJIHUIL

21

CrnyuaiiHas BeTM4MHA.




Pacnipenenenue
BEPOATHOCTEM.
Huarpamma
pacripenienenus

22

Omneparuu Haj
CIIy4alHbIMU
BennmurHaMu. [Ipumepsr
pacrnpeesieHui.
bunapnas cinyyaitHas
BEJIMYUHA

23

I'eomerpuueckoe
pacrpezeieHue.
bunomuansHoe
pacrnpeneieHue

24

Maremarnueckoe
OKHJIaHHE CIIy4alHON
BennuuHbl. COBMECTHOE
pacIpeiesIeHue IByX
CIIy4YailHbIX BEJIMYHH

25

Hesasucnumeblie
CIIy4YaifHbI€ BEJIMYUHBI.
CaoiicTBa
MaTeMaTHIeCKOTro
OKUJaHUSI.
Marematnueckoe
OXuJaHue OMHApHOI
CIIy4aifHOUM BEJIMYUHBI

26

MaremaTtnueckoe
oXXUJaHue




F€OMETPUYECKOTO U
OMHOMHATILHOTO
pacrpeneeHuit

27

Hucnepcus u
CTaH/IapTHOE
OTKJIOHEHUE

28

Hucnepcusi OuHapHON
CIIy4ailHOU BEJIMYHHBI.
CoiicTBa aucrepcuu

29

MaremaTudeckoe
0KHJaHNC
MPOU3BEICHUS U
JUCIIEPCHS CYyMMBI
HE3aBUCHUMBIX
CIIy4YalHBIX BEJIUYUH

30

[IpakTuueckas pabota c
HCIIOJIb30BAHUEM
AJIEKTPOHHBIX TaOJIHIL

31

Mucnepcus
OMHOMMATILHOTO
pacripesieneHusl.
[IpakTuueckas pabota c
UCIOJIb30BAHUEM
AJIEKTPOHHBIX TAOIHUI]

32

O06001menue u
cHCTEMaTH3aIns 3HAaHUH

33

KonrtponbHas pabota
Ne2: "UcnbiTanus
bepnymnu. Cnyualinbie




BCJINYHHBI U

pacnpenenenus”
34 O6o00mmenue u ) 1
CUCTeMaTu3alus 3HaHU |
OBIIEE KOJIMYECTBO 34

YACOBIIO ITPOI'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHnTtpoabsHbie

Bcero
padoThI

IIpakTnyeckue
padoThI

Jlara
U3y4eHust

DJIeKTPOHHBIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Hepaenctso YeObimena.
Teopema YebOnimena. Teopema
bepnysmiu. 3akoH 60IBIIMX
qucen

Hepasencto YeOrbIena.
Teopema YebOnimena. Teopema
bepnymnu. 3akon 00nbIIMX
qyucen

HepagenctBo YeObimena.
Teopema YebbIeBa. Teopema
bepuymnu. 3akoH 60bIITNX
qrcen

Be10opounslit MeTOA
UCCIIEIOBaHUH

[TpakTrueckas pabora c
UCTIOJIb30BaHUEM
AJIEKTPOHHBIX TAOJIUII

I'enepanbHasi COBOKYITHOCTB U
cily4aifHas BHIOOpKaA.
3HAKOMCTBO C BHIOOPOYHBIMU
xapaktepuctukamu. OneHka
CPEIHETO U TUCIIEPCUU
reHepaJbHOU COBOKYIMHOCTH C




MIOMOIIIBIO BEIOOPOUHBIX
XapaKTEePUCTHK

I'enepanbHas COBOKYITHOCTb U
cityyaiiHast BEIOOpKa.
3HAKOMCTBO C BEIOOPOYHBIMU
xapakrepuctukamu. O1eHKa
CPEAHEro U TUCIEePCUH
reHepaJIbHON COBOKYITHOCTH C
MIOMOILbIO BEIOOPOYHBIX
XapaKTEePUCTHK

OuieHuBaHUE BEPOSITHOCTEN
cOOBITHH TIO BBRIOOPKE

Craructuueckas TUIIOTE3A.
[IpoBepka mpocrenmmx
TUIIOTE3 C TOMOIIIbIO CBOWCTB
W3YYECHHBIX pacrpeieICHUI

10

Craructuueckas TUIIOTE3A.
[IpoBepka mpocrenmux
TUIIOTE3 C TOMOIIbIO CBOWCTB
W3YYECHHBIX pacrpeieICHUI

11

[IpakTuueckas pabota c
HCIOJIb30BAHHEM
AJIEKTPOHHBIX TAOJIHIL

12

[Ipumepsl HENPEPBIBHBIX
CIIy4YailHBIX BEJIMYHH.

D yHKIUSA TIOTHOCTH
BEPOATHOCTH

13

PaBHOMEpHOE pacnipeneneHue.
ITpumepsl 3a1a4, TPUBOASIINX




K [IOKa3aTeJIbHOMY U K
HOpPMaJIbHOMY
pacnpeneseHusm

14

@yHKIUA LIOTHOCTU
BEPOATHOCTH IIOKA3aTEIILHOTO
pacrpeneneHus

15

@OyHKIUS MTIOTHOCTH
BEPOSTHOCTH HOPMAJIBHOTO
pacnpeaeneHusl

16

ITocienoBaTenbHOCTE
OJIMHOYHBIX HE3aBUCUMBIX
coObrTuii. [Ipumep 3amaum,
MPUBOJISAIIEH K
pacnpenenenuto [Tyaccona

17

[IpakTuueckas pabota c
UCIIOJIb30BaHUEM
3JIEKTPOHHBIX TAOJIHUI]

18

KoBapnanus aByx cirydaiiHbIX
BennuuH. Koapduunent
KOppesLuu

19

CoBMecTHBIE HAOIIOICHUS
JIBYX BEJIMYUH

20

Br16opounsiii ko punreHt
KOppesun

21

Paznuune mexny mMHERHON
CBA3BIO U IPUYUHHO-
CIIEICTBEHHOM CBSA3ELIO

22

JIunelinas perpeccus




23

[IpakTuueckas pabota c
UCTIOJIb30BaHUEM
ANIEKTPOHHBIX TaOJIUI]

24

[IpencraBnenue 1aHHBIX C
MTOMOUIBIO TaOIUI U
Auarpamm, ornucaTtcjibHasa
CTaTUCTHKA

25

OnEBITHI C PaBHOBO3MO>KHBIMU
QJICMCHTAPHbIMU COOBITUSIMH

26

Brrunciienune BepoaTHOCTER
COOBITHI C IPUMEHEHUEM

hopmy

27

Brrunciienune BepoaTHOCTER
COOBITHIH ¢ IPUMEHEHNEM
rpauyecKux METO/I0B:
KOOpJUHATHAsI psMas,
JIEpeBO, AMarpaMma Jiliiepa

28

CryyaiiHble BETMYUHBI U
pacripeneneHus

29

MaremMmaTtudeckoe OKugaHne
CIIy4ailHON BETUYUHBI

30

Maremarnueckoe 0KUIaHUE
CIIy4alHOM BEJIMYHUHBI

31

KonTponshas pabora:
"BeposaTHOCTB M cTaTCTHKA"

32

Brruucrienue BeposiTHoCTEN
COOBITHI ¢ IPUMEHEHHUEM
dhopmyn u rpaduuecKux




METOOO0B

33

Brruucnenue BepoaTHOCTER
COOBITUH C TPUMEHEHUEM
dhopMyI u TpadUIECKUX
METOJIOB

34

CityyaliHble BEJIMYMHBI U
pacripenieneHusl.
Matematuueckoe OKuIaHue
CIIy4aiiHOM BEJIMYMHBI

OBILIEE KOJIMYECTBO HACOB
[10 ITPOT'PAMME

34







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBLHOM ITIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTe/IbHOM MPOrpaMMbl CpeIHero 001ero oopa3oBanusi
pe3yJbTara
6 Teopust BEpOSTHOCTEN U CTATUCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOIHUIIBI U JHArPAMMBI
6.2 OnepupoBaTh  TMOHATUSMH:  CpeiHee  apu(METHYecKoe,  MeAuaHa,
' HauOoJIbIlIee, HAMMEHbIIIEe 3HAaUeHUE, pa3MaX MacCHBA YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIYYalHBIN SKCIIEPUMEHT (OMBIT) U ClydaiiHOe
coObITHE, 3JIeMEHTapHOE COOBITHE (JIEMEHTAPHBIM HCXOJ) CIIy9allHOTO
6.3 OIIbITA; HAXOAUTH BEPOSTHOCTH B OIBITAX C PABHOBO3MOXKHBIMU CITy4aiHBIMU
COOBITUSIMH, HaXOJUTh U CPABHUBATH BEPOSITHOCTU COOBITHI B M3YUYEHHBIX
CIIy4ailHbIX SKCIIEpUMEHTAX
Haxomute u QopmynupoBaTh COOBITHA: IEpeceueHUE H OO0bEeIUHEHUE
6.4 JAHHBIX COOBITUH, COOBITHE, NPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BAThCS qUarpamMmmamu Jisepa u GopMysoi CI0XKEHHUS BEpOATHOCTEN
IIPU pEIIeHUH 3a1a4
OnepupoBaTh NOHATUSIMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOJUTh BEPOSTHOCTU C IMOMOLIBIO IMpaBUJIa YMHOXEHHUS, C IOMOIIbIO
JIEpEBa CIy4aiiHOrO OMbITa
6.6 [TprMeHsITh KOMOMHATOPHOE NMPABUJIO YMHOXKEHHUS IIPU PELLIEHUH 3a/1a4
OnepupoBaTh MOHATHSIMU: WCIBITAHUE, HE3aBUCHUMBIE HCIIBITAHUSA, CEpPUs
6.7 UCIBITAaHUM, YCIeX W HeyAauya; HaXOIUTh BEPOSITHOCTH COOBITUH B CEpUU
) HE3aBUCUMBIX MCIBITAHUM J10 TEPBOTO yCMeXa, HAXOAWTh BEPOSATHOCTHU
coObITHI B cepuu ucnibiTanuii bepHymnum
6.8 OnepupoBaTh  NMOHATHAMM:  CllydaiiHas  BEJIMYMHA,  paCHpEICIICHHE
' BEPOATHOCTEMH, ArarpaMma pacrpeesieHus
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE pPe3yJIbTAThbl 0CBOEHHS] OCHOBHOM
NPOBEPsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeiHero 0611ero 00pa3oBaHus
pe3yjabTarta
5 Teopust BEpOSTHOCTEHN U CTATUCTHKA
51 CpaBHUBaThH BEPOSITHOCTH 3HAYECHHI Cly4anHOR BEJTUYMHBINO
' pacnpeneseHUI0 UK C TOMOUIbIO AarpaMM
5.2 OnepupoBaTh  TMOHSATHEM  MaTEMaTHYECKOIO  OXHJAHUSA, [PUBOAUTH




MpUMEPBI TOTO, KaK MPUMEHAETCS MaTeMaTU4YeCKOe OKUIaHHE CIy4aiHOMN
BEJIMYUHBI, HAXOAUTh MAaTEMAaTHYECKOE  OXHJIAHHE 1O JaHHOMY
pacrpeeneHuto

5.3

Hmets npeacTaBieHue 0 3aKOHE OOJIBIINX YHCell

5.4

NmeTh IpEACTAaBICHHUEC O HOPMAJIBbHOM paClpeCaACICHUN




ITPOBEPAEMBIE DJIEMEHTBI COOEP)KAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COAECPKAHUA

Kon
6 Teopust BEpOATHOCTEHN M CTATUCTHKA
[IpencraBnenne JaHHBIX ¢ TOMOINBIO TaObMUI U auarpamm. Cpennee apupmMeTHyecKoe,
6.1 MenraHa, HauOoJbllee U HaUMEHbIIee 3HAUCHHs, pa3Max, AUCIEPCUs U CTaHAapTHOE
OTKJIOHEHHUE YHUCIIOBBIX HAOOPOB
CrnyyaiiHble SKCIIEpUMEHTHI (OIBITHI) U CIIydaliHble COOBITUS. DIeMEHTapHbIE COOBITHS
6.2 (ucxozpl). BeposTHOCTh citydaliHOro coObITHS. BiIM30CTh 4YacTOTBIM BEPOSTHOCTH
' coObiTui. CiydaiiHblEe ONBITBI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.
BeposiTHOCTH cOOBITHI B OIIBITAXC PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUAMU
6.3 Onepauun Hag CcOOBITHSAMHU: IE€peceueHue, OObEIMHEHHE, IPOTUBOINOJIOKHbIE
' coObITus. [lnarpammsl Ditnepa. Popmyiia ClI0KEHUS BEPOSITHOCTEH
6.4 VcnoBHass — BEpOSTHOCTb.  YMHOXKEHHE  BEpOATHOCTEW.  JlepeBo  ciaydallHOro
' skcriepuMenTta. @opmysia MmoHoH BeposTHOCTH. HezaBucuMbIie COOBITHS
6.5 Komb6unatopHoe nmpaBuwino ymHoxkeHus. [lepecraHoBkn u  daxropuan. Yucio
' coueranuil. Tpeyronpuuk Ilackans. @opmyna 6uHoma HeloToHa
bunapHblli ciydaliHbIii oOmBIT (MCHBITAaHWE), ycmex U Heynada. HesaBucumble
6.6 ucnelTanus. Cepusi HE3aBUCUMBIX UCIIBITAaHUH 710 IepBoro ycrnexa. Cepusi HE3aBUCUMBIX
ucneITaHui bepnyinun
6.7 CnyuaitHas BenuunHa. Pacnipenenenue BeposTHocTed. Jlmarpamma pacmupeneicHusl.
' [Tpumeps! pacripenieneHuii, B TOM YHUCIe TEOMETPHUECKOer OMHOMHAIbHOE
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
5 Teopus BEpOATHOCTEN U CTATUCTHUKA
UucnoBble XapaKTEpUCTUKHM CIIy4allHBIX BEJIMYHMH: MaTEMaTHYECKOE OXKUIaHUE,
JUCIIEPCUSl U CTAHAAPTHOE OTKJIOHEHUe. IIpumepsl nmpuMEHEHUsT MaTeMaTU4eCKOro
51 OKMJIaHWs, B TOM YHCIE B 3a/Ja4ax W3 MOBCEIHEBHOM >XM3HH. MareMarnyeckoe
' OXKHMJIaHWE OWMHAPHOW CIIy4aifHOW BENWYMHBI. MaTeMaTH4ecKoe OKHUJIAaHUE CYMMBI
CIIy4alHBIX BEJIMYMH. MaTeMaTuuecKoe OKUJaHUEe U TUCIIEPCUS T€OMETPUYECKOTO U
OMHOMHUAIBHOTO pacIpeieIeHH
5.2 3akoH OONBUIMX YMCET U €ro poJib B Hayke, mpupojie M obmectBe. BribopouHblii
' METO/ UCCIICAOBAHHIA
5.3 IIpumepbl  HENpepbIBHBIX  CIIydaWHbIX  BeauuuH. [loHatme o  IuIOTHOCTH




pacnpenenenus. 3agaun, IPUBOIALINE K HOPMaJIbHOMY pactipeaeneHuto. [lonsarue o
HOPMAaJIbHOM pacrpeieICHuU




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJLHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemblie TPeOOBAHMS K NPEAMETHBIM Pe3yJbTaTaM O0CBOCHUSA
NMpoBePsIeMoOro OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
TpeOOBaHUs o0pa3oBaHusi

Bnagenue MeronamMu JI0Ka3aTeNbCTB, aITOPUTMAMM pEIICHUS 3ajady;
yMeHHe (QOpMYyIUPOBATH M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHHE,
akcuoma, TeopeMma, CJIEeACTBHE, CBOMCTBO, INPU3HAK, [OKAa3aTEJbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (OpMyIHpOBaTh
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HCIOJIB30BaTh METOJ MaTEeMaTHYeCKON WHIYKIINH,
MMPOBOAWTL AOKA3aTCIbHBIC PACCYKACHUS MTPHU PCIICHUH 3a1a4, OUCHHUBATDb
1 JIOTUYECKYI0  TMPaBUJIBHOCTh  PACCYXKACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU:. MHOXECTBO, IMOAMHOKCCTBO, OIICpalluyi HaJl MHOXCCTBAMU;
YMEHHE UCTOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar A OMHCAHUS
PCAIBHBIX TPOLUECCOB U SIBJICHUM U Ipu pCIICHHUU 3aJia4, B TOM YHUCJIC M3
IPYTHX Y4eOHBIX MPEeIMETOB, YMEHHE OMNepUpOBaTh MOHATUSMU: Tpad,
CBSI3HBIN Tpad, aepeBo, nukiI, rpad Ha TUIOCKOCTH, YMEHHE 3a/laBaTh U
OMHCHIBATh Tpadbl Pa3NTUYHBIMHU CIIOCO0AMU; UCIOIB30BaTh Tpadbl MpH

pelieHuu 3a1a4

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LIEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYpAJIbHOM CTENEHH, CTENEHD C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JAEWCTBUTEIbHBIM MOKA3aTENIEM,
JorapupM UHuCla, CHHYC, KOCHHYC M TaHTEHC NPOM3BOJBHOIO YHCIA,
OCTaTOK 0 MOJYJI0, PALMOHAIBHOE YHUCIO, HPPALUOHAIBHOE YHCIO,
MHO’K€CTBA HAaTypaJIbHbIX, LIEJIbIX, PALlUOHAJIbHBIX, JEHCTBUTEIbHBIX YHACEN,
2 YMEHHME HCIIOJIb30BaTh MPU3HAKH JEIUMOCTH, HaWMEHBUIMHM oO0Imuni
JIeNuTeNb U HaMEeHbI1Iee o01iee KpaTHOe, anropuT™ EBkina npu pemenun
3aJ1a4; 3HAKOMCTBO C Pa3JIU4YHBIMHU MO3ULIMOHHBIMU CUCTEMaMHU CUUCIICHHUS;
YMEHUE BBITIOJIHITH BEIYUCIEHHE 3HAYEHUH U IPpeoOpa30BaHus BbIPAXKEHUN
CO CTEeMeHsIMH U JiorapudmMamu, npeodpa3oBaHus JpOOHO- palliOHATBHBIX

BBIDAKCHMM; YMEHHME  ONEPUPOBATH  IOHATHSAMU:

MOCJICIOBATEIBHOCTD, apuU(pMeTH4YecKass IPOTPECCHs, TEeOMETPUYECKast




nporpeccusi, OECKOHEYHO YOBIBAIOIIAasg TIE€OMETPUYECKast IMPOrpeccus;
yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IOMOLIbIO
PEeKYpPpPEeHTHBIX (POpMyYJ; yMEHHE ONEepUPOBATH MOHATUAMU: KOMILIEKCHOE
YUCIIO0, CONPSKEHHbIE KOMIUIEKCHBIE YHCJA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO ~ 4YHcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredOpanyeckas); yMeETb
IPOU3BOIUTH apu(METHUECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAHHSI KOMIUIEKCHBIX YHUCENl; ONEPUPOBATH
HNOHATHSMM:  MaTpuma 2x2 wu  3X3, omnpeaenuTeNb  MaTpULbL,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACINTCIIA

VYMeHue onepupoBaTh IMOHATHAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMHUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHUs U HEPABEHCTBA, X CUCTEMbI; YMEHHE ONIEPUPOBATh NOHATHIMMU:
TOKJIECTBO, TOXJECTBEHHOE IpeoOpa3oBaHKE, ypaBHEHUE, HEPABEHCTBO,
CUCTEMAa YPAaBHEHMH W HEPABEHCTB, PAaBHOCUJIBHOCTb YypPaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHE PElIaTh ypaBHEHUS, HEPABEHCTBA U CCTEMBbI
C IIOMOIIBIO PA3JIMYHBIX NPUEMOB; pelIaThb YpPaBHEHHUsS, HEPABEHCTBA U
CUCTEMBl C TMapaMeTpoM; MpPHUMEHSTh YPaBHEHMs, HEpaBEHCTBa, HX
CUCTEMBI JUIsl PELIEHUS MaTeMaTUYECKHUX

3a/1a4 1 3a7a4 U3 pa3InuHbIX 00JIacTel HAYKU U PeaIbHOW KU3HU

YMeHue omnepupoBarth MOHATHSAMH: (QYHKIUS, YETHOCTb (PYHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKLIMH, KCTpeMyM (yHKIMHM, HauOojbllee M HAaUMEHbIIEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIMs, aCUMITOTHI rpaduka
¢byHKLMU, TepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUN U
¢bu3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTEHHbII
MHTETpal; YMEHHME HaxXOAMTh AaCHUMITOTHI Tpaduka (GYHKUUH; yMEHHE
BBIUHCIISATH IPOU3BOJIHBIE CYMMBI, IPOU3BEIECHUS, YACTHOTO U KOMITO3HUIIUU
(byHKINH, HAXOUTH ypaBHEHHE KacaTelbHOH K rpaduky QyHKIMM; yMeHUe
HaXOJUTh MPOU3BOAHbBIE AJIEMEHTAPHBIX (YHKIMI; YMEHUE UCIOIb30BaTh
IPOU3BOJIHYIO JJISl MCCIEAOBAaHUS (YHKIMHA, HAXOAUTh HAUOONBLIME U
HaUMEHbIINE 3HAYeHUS (YHKIMHA; CTPOUTh TpapUKW MHOTOUIEHOB C
UCIIOJb30BAaHUEM allapara MaTeMAaTUYECKOTO aHajiu3a; I[PUMEHSATh
MIPOM3BOHYIO JUISl HAXOXACHUS HAWTYUIlEero pelieHusl B MPUKIAIHBIX, B
TOM YHCJIE COLMAJIbHO-D)KOHOMHUYECKHUX H

bU3HYEeCKUX 3a/adax; HaXOJIUTh IUIOMAIA U O0BEMBI (PUTYP C MOMOIIBIO




HHTCrpaiga; MNpUBOAUTH HNPUMEPbBI MAaTCMAaTHYCCKOro MOJACIUPOBAHHUA C

noMoIIbio mudepeHaTbHBIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIUSA,
KOMIO3UIUS (yHKIMHA, JIuHEHHAas (QYyHKUUSA, KBaapaTudyHas (QYHKLUS,
paumoHanbHas (yHKUOUS, cTeneHHas (YHKOWS, TPUTOHOMETPHYECKHE
¢yHkunu, oOpaTHBIE TPUTOHOMETPUYECKUE (YHKIMH, MOKa3aTesbHaAs |
aorapupmuueckas (YHKIUH; YMEHHE CTPOWUTh TpaduKd H3YYECHHBIX
(byHKUNH, BBITOIHATH IpeoOpa3oBaHus rpaduKoB (yHKIUNA, UCTIONb30BATh
rpaduKky 11 U3yYeHUs MPOLECCOB M 3aBUCHMOCTEH, IIPU PELICHUH 3a7a4
U3 Ipyrux y4eOHBIX IPEAMETOB M 33734 U3 PeabHOW JKU3HH; BBIPAKAThH
(dopMynamMu 3aBUCUMOCTH MEX/y BEIMYMHAMHM; HCIIOJIb30BaTh CBOMCTBA U
rpaduky QYHKIOUA I pelieHus] ypaBHEHH, HEPABEHCTB M 3a1ad ¢
napaMeTpamu; M300pakaTh Ha KOOPIUHATHOU

IIJIOCKOCTH MHOYKECTBA PEIICHUM YPABHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, padOTy, CTOMMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/1a4i U3 00JacTH YNpPaBJICHHsS JIMYHBIMU M CEMEHHBIMU
(¢uHaHCaMM); COCTaBIISITh BBIPAXKEHHUS, YPaBHEHMs, HEpPaBEHCTBA U UX
CHUCTEMBI II0 YCIIOBHUIO 3aJayd, HUCCIENOBATHh IIOJy4EHHOE pELICHUE U
OLICHMBATh MPABIONOAOOHOCTh pPE3yAbTaTOB, YMEHHE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJa4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJEIM C  HCHOJb30BAaHHMEM  ammapaTta  anreOphl,

MHTEPIPETUPOBATH NOJYYECHHBIN PE3yNbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJpIllee U HaUMEHbIlIEe 3HAUEHUs, pa3Max, JAUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE M3BJIEeKaTb, MHTEPIPETHUPOBATDH
uH(pOpMaIKIo, PEJCTaBICHHYIO B Ta0iMIax, Ha AUarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealbHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMUIl W  JuUarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBblE, B TOM YHCJIE C MPUMEHEHHEM TIpadUyecKux
METO/IOB U 3JIEKTPOHHBIX CPEJICTB; Ipa)uuecKy HCCIeI0BaTh COBMECTHbIE

HaOJIOZICHUS C TIOMOIIIBIO JUArpaMM PacCEUBAHUS U JIMHEHHOU Perpeccuu

YMeHue onepupoBaTh MOHATHUSIMH: CIyYallHBIA OMNBIT M CIIy4alHOE

COOBITHE, BEPOSITHOCTH CIY4aifHOro COOBITHS; yMEHHE BBIYHUCIIATH




BEPOSTHOCTh C HCIIOJIB30BAHUEM Tpa(UUECKUX METOAOB; IPUMEHATh
(GOpMyIIBI CIIOKEHHS W YMHOXEHHUS BEPOATHOCTEH, (OpPMYIy MOIHOM
BEpOSATHOCTH, Gopmyny beprymnn, komOuHaTOpHBIE (aKTHl U (GOPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJbHBIX COOBITHH; YMEHHE OINEpUPOBATH
NOHATUSAMM:  ClIydaiiHas BEJIMYMHA, pAaCIpelesieHHe BEpOSITHOCTEH,
MaTeMaTU4ecKoe OXXKUAAaHUe, TUCIEPCUs W CTaHAAapTHOE OTKIOHCHHE
CIlyuallHOW  BENWYMHBL, (YHKIUU pACIpEAEICHUs M  IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpE/IeIeHHI; YMEHNE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PAaCHpEACICHUNA I PELICHUs 3ajad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOYHBIX
MCCIICIOBaHMIA; YMEHHE TPUBOAUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIIINX
YyceNl B NMPHPOJHBIX M OOIIECTBEHHBIX SBJICHUSX; YMEHHE OINEPUPOBATH
MNOHATUSMH: COYETaHWE, TIePECTaHOBKA, YHCIO COYETAaHHH, YHUCIIO
HepecTaHOBOK; OMHOM HEBIOTOHA; yMeHHe NPHUMEHSITh KOMOMHATOPHBIC
(baKkTel W pacCyXJEHUS IS DPELICHUs 3a/ad; OICHWBATh BEPOSTHOCTH
pEaNbHBIX COOBITHIT; COCTaBIISATh BEPOSTHOCTHYIO MOJEIb H

MHTEPIPETUPOBATH IIOJYYCHHBIN PE3yNbTaT

YMeHue onepupoBaTh  IMOHATUAMM: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYNHA YIJla, IUVIOCKUHA Yroj, ABYTrpPaHHbIN
YIOJ, TPEXTPAHHBIA YTOJI, CKPELIUMBAIOIIHECS NPSMbIE, NTAPAILUIEIBbHOCTD U
NEPIEHIUKYJIIPHOCTD IPAMBIX U IIJIOCKOCTEH, YTOJI MEKIY IPSAMBIMH, yToOJl
MEXAY NPSIMOU U INIOCKOCTBIO, YIOJl MEXKIY INIOCKOCTSIMHU, PACCTOSTHUE OT
TOYKHU 0 IJIOCKOCTH, PACCTOSHHUE MEXKAY INPSAMBIMU, PACCTOSHUE MEXKIY
IJIOCKOCTSIMU; YMEHHME HCIIOJIB30BAaTh IPU PEIICHWH 3a/1a4 U3Yy4YCHHBIC
(bakThl U TEOpeMbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh pa3Mepbl 0ObEKTOB
OKPY’KaOIIIETO MHUpPA; CTPOUTh MAaTEMaTUYECKHE MOJEIM C  IOMOIIbIO
TEOMETPUUYECKUX TOHATUN M BEJIWYUH, peElIaTh

CBA3aHHBIC C HUMHU IPAKTUYICCKUEC 3a]a4n

10

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpPbI, 00BEM (GUTYPHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPAaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0, mapajuienenuresa, OpuU3Ma, NHUpamMuaa, (Urypa M TOBEPXHOCTb
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH NHUPAMUMbI, TMPHU3MBI, KOHyCa, LWIMHIpPA, O00bEM KyOa,
MPSIMOYTOJIBHOTO  MapajuleNienuneaa, MNUpaMHUabl, MNPU3MbI, IMIMHIPA,
KOHyca, Illapa, pa3BEpTKa NOBEPXHOCTH, CEUEHUS KOHYyca M LMIMHIPA,

napaujiCJIbHbIE OCH HWJIHM OCHOBAaHUIO, CCUCHUC IIapa, IIJTOCKOCTb,




Kacafomascss cdeppl, MWIMHIPA, KOHYCa; yMEHHE CTPOUTh CEUCHHE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHHS, UX CEUCHHs, B TOM YHUCIIE C MOMOIIBIO AIEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHITH CBOMCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(dbopMynHpoBaTh ONpeAeNeHUs U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccu(ukauuioo Quryp 1o
Pa3IUYHBIM IIPU3HAKaM, BBIIOJHATH HEOOXOIMMBIEC JIOMOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATHUSIMH:  JBIDKEHHE B NPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH M B INPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe MMOAO0OHs, TMOA0OHBIE (UTYPHI; YMEHHE
pacno3HaBaTh paBHbIC U MOJOOHBIE (HUTYpHI, B TOM YHCIE B IPHPOJE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIb30BaTh T€OMETPHUECKUE OTHOILCHHS TIPU
pEUICHUH 3aJad; HaXOAUTh TI'C€OMETPUYECKHE BEIMYHMHBI (JUIMHA, YTOJ,
II011a/1b, 00bEM) MPHU PELIEHUH 33]a4 U3 APYTUX y4EeOHBIX IPEIMETOB U U3
peaNbHOW KU3HU; YMEHHE BBIYMCISATH F€OMETPUYECKUE BEITMUUHBI (UIMHA,
yroJ, TIomanb, 00bEM, TUIOMIAAb MOBEPXHOCTH), UCHONIB3YS M3YYCHHBIC
dbopMynbl U METOZBI, B TOM YHWCIIE: IJIOLIAJb MOBEPXHOCTU MHUPAMUIBI,
NpU3MBI, KOHyca, IWIMHApaA, TIuiomaab cdepb;; 00BEM  Kybda,
OPSMOYTOJIBHOTO TapajUlefienunesa, NUPaMubl, MPU3MBblL, LHIUHIpPA,

KOHYCa, I1apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (DUTYDP
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YMmenune ONECprupoOBaTh MHOHATUAMU: MPAMOYIOJIbHAsA CHUCTEMa KOOpPJAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 63.3I/ICY,
CKaJIIpHOC IPOM3BCIACHUC, BCKTOPHOC IMIPOU3ZBECACHHUEC, YIOJd MECKAY
BCKTOpaMHu; YMCHHC HUCIOJIB30BATb BCKTOpHLIf/'I )51 KOOp,[[I/IHaTHHﬁ MCTOJ

JJI PEIICHHA TCOMCTPUYCCKUX 3a/la4 U 3a1a4 APYTruUux y’—Ie6HBIX nmpeaMeETOB
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YMeHne BeIOMpATh MOAXOMSIIAA METOJT IJIsl PEIICHUS 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MATEeMATHKU B H3yYEHUU TNPUPOTHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHHE paClO3HaBaTh MPOSBICHHE 3aKOHOB
MaTE€MaTHUKH B UCKYCCTBE, YMEHUE MPUBOJUTH MPUMEPHI MATEMATUUECKUX

OTKPBITHIA POCCUICKON 1 MUPOBOM MaTEMATHYECKON HAYKN




IHHEPEYEHDb 9JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 Hucna 1 BBIYUCIICHUS
11 Harypanbuble u nensie yucina. [Ipu3sHaky JeTUMOCTH LENbIX YUCel
19 Pamonanbupie  uncna. OOBIKHOBEHHBIE M JIECATHYHBIC JIpOOW, TPOLICHTHI,
' OCCKOHEYHBIC TIEPHOTUIECKUEC APOOH
13 Apudmernueckuil KOpeHb HaTypajabHOM cTerneHu. JlelicTBus ¢ apudMeTudecKumu
' KOPHSIMU HaTypaJlbHOW CTENeHU
14 Crenens ¢ nenbiM nokaszarenaeM. CTeneHb ¢ pallMoOHaIbHBIM MoKazareseM. CBoiicTBa
' CTENEeHU
15 CuHyc, KOCHHYC W TaHT€HC 4YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTE€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsiTuaHble 1 HATypaibHbIE JOTapu(MBbI
JlelictBuTenpHbIe  4Hcha. Apu(METHYECKUE Olepalud C JICHCTBHTEIBHBIMH
1.7 gyrciaamu. [[pubmmkEéHHBIE BEIYUCICHNUS, TIPABUIIa OKPYTIICHUS, IPUKHUIKA U OI[EHKA
pe3yJibTaTa BEIYMCIEHUN
1.8 [peoGpa3zoBaHue BhIpaXKEeHHUIT
1.9 KommiekcHbie uncia
2 VpaBHEHHS 1 HEPABEHCTBA
2.1 Lenbie 1 qpoOHO-paOHATIBHBIE YPAaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHUs
2.4 IToka3zaTenbHble U JIorapu(MUUYECKUe YpaBHEHUS
2.5 Lenbie u qpoOHO-paOHATHHBIC HEPABEHCTBA
2.6 WppanroHansHbIe HEpaBEHCTBA
2.7 [TokazarenbHble U JorapudMUUecKrue HepaBeHCTBa
2.8 Tpuronomerpuueckre HepaBeHCTBA
2.9 CucTeMbl U COBOKYITHOCTH YpaBHEHHH U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamu
211 Marpuiia CUCTeMbI TMHEHHBIX ypaBHEHHUI. OTpeIeTuTe]b MaTPHIIBI
3 OyHKIIUU U TpaduKh




OyHK1UA, cnocoOwl 3amanus GyHKuuu. ['paduk (yakmuu. B3zanmuHo oOpaTHBIC

3 ¢bynkuuu. YérHeie 1 HeuéTHbIe QyHKUIMU. [lepuonnyeckue GyHKINH
OOnacte ompeneneHuss M MHOXECTBO 3HadeHuM ¢yHkuuu. Hymun ¢ynkuumm.
3.2 [IpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U1 MUHEMYMBI (yHKiud. HauOomnblnee ¥ HauMeHbIIee 3HAUYCHHE
(GyHKINN Ha IPOMEXKYTKE
33 CreneHHass (QyHKUUS C HaTypaJbHbIM M LeJbIM MokaszateneM. EE cBoiictBa u
' rpaduk. CBoiicTBa 1 rpadMK KOpHS N-0i CTENEHU
34 Tpuronomerpuueckue QyHKIUU, KX CBOHCTBA U TpaduKH
35 [Toka3zarenpHas u JorapupmMudeckas GyHKINHU, UX CBOWCTBA U Tpaduku
36 Touku paspeiBa. AcumnToTsl TpadukoB  ¢yHkuuil. CBoiicTBa  (YHKIHIA,
' HETPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTen HOCTH, CIIOCOOLI 3aMaHUs [I0CIIEI0BATEILHOCTEN
3.8 Apudmernueckas u reomerpudeckas rnporpeccuu. @opmysa CI0KHBIX MPOLIEHTOB
4 Havana marematudeckoro aHaimsa
4.1 [IpousBonnas pynkuuu. [Ipon3BogHbIe 7IeMEHTAPHBIX (PYHKIIUI
[IpuMeHeHHe NPOU3BOJHOM K HCCIENOBaHMIO (YHKUHMH Ha MOHOTOHHOCTb H
4.2 dKCTpeMyMbl. HaxoxkieHrne HanOOJIbIIero ¥ HaMMEHBIIEro 3HaYeHus (PYHKIUH Ha
OTpe3Ke
4.3 ITepBooGpaznas. MnTerpan
5 MHoxecTBa U JIOTUKa
5.1 MHoxecTBo, onepaluy HaJ MHOKecTBaMu. JluarpamMmel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTE 1 cTaTHCTHKA
6.1 OnmcarenbHas CTaTHCTUKA
6.2 BeposiTHOCTB
6.3 KomOunaropuka
7 Ceomerpuist
7.1 @urypsl Ha INIOCKOCTH
7.2 [Ipsimble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTrOorpaHHHKH
74 Tena 1 MOBEpXHOCTH BpalllEHUs
7.5 Koopannatsl u BEKTOpbI




YYEBHO-METOJANYECKOE OBECHEYEHHME OBPA30BATEJLHOTI'O
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VYYEHUKA

METO/IUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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