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Hayajja MaTeMaTUYeCKOro aHaliu3a, reoMeTpus. Anredpa M Hauajga MaTeMaTUYECKOro aHaju3a.
10-11 kn.ba3oBslit 1 yrinyonénnslii ypoBuu. -M.: [Ipocsemenue, 2022

ArtanacsH JI.C., byty3os B.®., Kagomnes C.b. u ap. ['eomerpust (6a30BbIif 1 yriryOaeHHBIN
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bynnmonu E.A., bynsués B.A. Martematuka. 10 xnacc. BepostHocTs u crarucTuka. bazoblit
U yrinyOnensli ypoBau. M.: Ilpocsenienue, 2022 r.
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IMNOACHUTEJIBHASA 3AIIMCKA

VYyebHblli Kypc «AnreOpa M Hayajga MaTeMaTUYECKOIO aHAJIU3a» SBISETCS
OJIHUM W3 Haubosee 3HAYMMBIX B IMPOrpamMMe CpeIHEro oOIero odOpa3zoBaHus,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECHEYNBAET WHCTPYMEHTAIbHYIO 0a3y AJis
U3yYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JPYroil CTOPOHBI, (OpMHUPYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHHE OOyYaroIIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OPMATUKH, OOLIECTBO3HAHMSI, UCTOPUH, CJIOBECHOCTH U APYTIHX
JUCUUIUIMH. B paMkax JaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBalOT
YHHUBEpPCAJIbHBIM SI3BIKOM COBPEMEHHOH HaykH, KoTopas (opMyiupyeT cBou
JOCTHKEHHS B MaTeMaTuieckoi popme.

VY4eOHblll Kypc anreOpbl M Hayal MaTeMaTHUYECKOro aHallh3a 3aKJaJlbIBaeT
OCHOBY JJI1 YCIEUIHOTO OBJAJEHUS 3aKOHaMu (U3UKH, XUMHUH, OWOJIOTHH,
NOHUMaHUSl OCHOBHBIX TEHJICHLIUWA pa3BUTHUS S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajbHeimero oopa3oBaHus U B
MOBCEAHEBHOM XU3HU. B TO ke Bpemsi oBiajeHue aOCTPaKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKLMSMHU aireOpbl M MaTeMaTHYeCKOro aHajii3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTb, JOKAa3bIBAThH
YTBEPKJIECHHS C TOMOIIBIO MHIAYKLUHWH U PacCykaarh NEAYKTUBHO, UCIIOJIb30BATh
000011IeHNe W KOHKPETU3allhio, a0CTparupoBaHUE M aHAJIOTUI0, (opMHUpyeT
KpEaTUBHOE U KPUTHUYECKOE MBILUICHHE.

B xone msyuenus yueOHOro kypca «Anredpa u Hayansa MaTEMaTUYECKOTO
aHaIM3a» OO0ydYarolmMecs IMOJIY4YaroT HOBBIA OIBIT PEIICHHS MPUKIAAHBIX 3a/1ad,
CaMOCTOATEJILHOTO ITOCTPOEHUSI MAaTEMaTUYECKUX MOJENEH PEAbHBIX CHUTYaluH,
UHTEPIIPETAlUA  TOJYYEHHBIX  PEUNICHUW, 3HAKOMATCS C  IpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAyKE U MHCKYCCTBE, C
BBLIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

VY4eOHblii Kypc o0nanaeT 3HAYUTEIbHBIM BOCIUTATENIbHBIM MOTEHIHAJIOM,
KOTOpPBI peanu3yercs Kak depe3 YYeOHbId MaTepuas, CIOCOOCTBYIOIIUN
(GbOpMHUpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHHS, TaK M dYepe3 creuuduky ydeOHOH
NEeSATeNbHOCTH, TpeOyIomed MNpOJOIKUTENbHOW KOHLUEHTpPAlMd BHUMAHUA,
CaMOCTOSATENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 32 IOJyYECHHBIN
pe3ynbTar.

B ochHoBe wmetonuku oOydeHuss aiareOpe W HayajlaM MaTEeMaTHYECKOTO
aHaIN3a JIEKUT JeATEeIbHOCTHBIA TPUHIIUI O0yUEeHHUS.

B crpykrype yueOHOro kypca «Anredpa M Havajla MaTEMaTHYECKOTO
aHaJIM3a» BBIICIICHBI CIEAYIOLINE COAEPKATEIbHO-METOAUYECKUE TUHUU: «Yucna
U BBIUUCICHUS», « DYHKIIMU U Tpadukm», « YpaBHEHHUS U HepaBeHCTBa», «Haudana
MaTeMaTU4eCcKoro aHanuza», «MHoxkecTBa U JIOTMKa». Bce OCHOBHbIE



COAEpKATEIbHO-METOAUYECKUE JIMHUM W3Yy4YarOoTCAd Ha IPOTHKEHUU [BYX JIET
oOydeHHUs1 Ha YpOBHE CpEAHEro oO0IIero oOpa30BaHMsI, €CTECTBEHHO JOIOJHSA
IpyT Apyra U IOCTEIIEHHO HACBIIIASCh HOBBIMM TEMaMU M pasnaesiamu. [[aHHBIN
y4eOHBIIl KypC SBIS€TCA MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEAMHSET B cele
CoJlep)KaHuEe HECKOJIbKMX MaTeMaTHYeCKMX JUCLHMIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHs, MATEMATUYECKUN aHAIU3, TEOPUS MHOXKECTB, MaTEMaTHUYECKas
noruka u apyrue. Ilo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Oosee
MIMPOKUM MAaTEMAaTHYECKUM anmnapaTroM, Y HUX IMOCJIEI0BaTeIbHO (PopMuUpyercs u
COBEpPLICHCTBYETCSI YMEHUE CTPOUTb MATEMATHYECKYI0 MOJEIb peaJbHOU
CUTyalluu, IPUMEHATh 3HAHUS, TOJyYEHHbIE MIPU U3YyUEHUHN Y4eOHOTo Kypca, AJis
pEILIEHUsI CaMOCTOSITENILHO C(HOPMYIMPOBAHHONW MaTEMAaTUYECKOM 3a/1auu, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

ConepxaTenpHO-METOANYECKAsT TUHUA «YHHcma ¥ BBIYMCICHHUS» 3aBEPIIACT
(dopMupOBaHHE HABBIKOB MCIOJIb30BAHUS JCUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HAyaToO Ha YPOBHE OCHOBHOIO o01ero oopasosanus. Ha ypoBHe cpeanero oOuiero
oOpa3oBaHMsi 0co0O€ BHUMaHuE yJensercs (OPMUPOBAHUIO  HABBIKOB
palMOHAIBHBIX BBIYUCIICHHUH, BKIIOYAIONIMX B CEOSl MCIONb30BAaHUE PA3THYHBIX
dopM 3amucu uymciIa, YMEHHUE JAeNaTh MNPUKHUIKY, BBIMOIHITH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BBIpAXXEHUs, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYaroIIMMCsI MHOKECTBAa HaTypajlbHbIX, IIEJbIX,
pallMOHANBHBIX U JICMCTBUTEIBHBIX  YHUCEN  JONOJIHAIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4Yucell. B KaXIoM M3 3TUX MHOXECTB pPacCMaTpUBAIOTCSA
CBOMCTBEHHbIE €My cleuu(uyecKkue 3aJaud M OINEepaluu: JeJICHHE Haleno,
ONEpUPOBAHUE OCTAaTKaMU Ha MHOXKECTBE ILIENBIX YHCEN, OCOoOble CBONCTBA
paloHaIbHBIX U UPPALMOHAIBHBIX YHCEN, apu(PMETHYECKUE ONEpaluu, a TaKxKe
U3BJICYCHUE KOPHs HATYPAJIbHOM CTEIIEHUW HAa MHOXKECTBE KOMIUJIEKCHBIX 4YMCEIN.
braromapss mocnenoBaTeIbHOMY PACIIMPEHUIO KPYyra HCIIONb3YEMBIX YHCENI U
3HAKOMCTBY C BO3MOJXHOCTSIMU HUX IIPUMEHEHMS IS PELICHUS Pas3/IM4YHBbIX 3a7ay
(dopMupyeTcsi NpeACTaBI€HUE O €IUHCTBE MAaTEMAaTUKU KaK Hayku U €€ poju B
IOCTPOEHUU MOJIEIEN peanbHOro0 MHUpPA, HIMPOKO MCIONb3YHOTCS 00O0OIIEHHE U
KOHKpETHU3aLUs.

JInHna «YpaBHEHUs W HEPABEHCTBA» PEAIU3YETCA HA TNPOTSIKEHHHU BCETO
oOydeHUsi Ha YPOBHE CpeIHEro oOIero oO0pa3oBaHMs, MOCKOJIbKY B KaXKIOM
pasnene IIporpamMmbl IIPeAyCMOTPEHO pELIEHUE COOTBETCTBYHIOLIMX 3axad. B
pe3ysnbrate oOydaroluecss OBJIAJEBAIOT Pa3jIMYHBIMM METOAAMM  PELICHMS
palMOHAIBHBIX, HPPALMOHAIBHBIX, IOKA3aTEJbHbIX, JOrapu(PMUYECKUX U
TPUTOHOMETPUYECKNX YPABHEHUN, HEPABEHCTB M CHCTEM, a TaKXKe 3a1ad,
coaepkamux napamerpsl. IlodmydeHHbIE yMEHHs IIMPOKO MCIOJB3YIOTCS IpU
UCCIIEJOBaHUM (PYHKIUH C TOMOIIbIO NMPOU3BOIHOM, MPHU PELIEHUH MPHUKIaJIHbIX



3a/1a4y M 3a7]a4 Ha HAXOXKJEHHUE HAMOOJBIINX U HAUMEHBIIUX 3HAYCHUN (yHKIIUU.
JanHast conepkaTelibHasi TIMHUS BKJIIOYAeT B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBITIOJIHATL  pacu€Tbl 1o  (dopMmynaMm, MpeoOpa3oBaHUsl  PAIMOHATBHBIX,
UPPAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKkKe BbIPAXKEHU,
colepXKalux CTeneHu u Jorapudmel. brarogaps u3ydeHUI0 anreOpandecKoro
Marepuaia MPOUCXOAUT  JaJbHEWINEEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUS O0yYaromuxcs, GOPMUPYIOTCS HABBIKU JEAYKTHBHBIX
paccyxaeHuid, paboOTbl C  CHUMBOJIBHBIMH  (OopMamMu,  MPEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEW B BHJE DPABEHCTB M HEpaBEHCTB. AureOpa
npennaraet d(PQGEeKTUBHbIE WHCTPYMEHTBHI ISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3a7a4, HArJIsJHO EMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
SI3bIKA HAYKHU.

ConepxaTenbHO-MeTOANYECKasT JUHUS «DyHKIMM W Tpadukmw» TECHO
NEeperieTaeTcs C APYTMMH JIMHUSMH y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aaET MOCIE0BATENbHOCTh U3YUEHUS MaTepuaiia. MzyueHue cTeneHHou,
MIO0Ka3aTeNIbHOM, JIOrapu(PMUUIECKON 1 TPUTOHOMETPUUECKUX (QYHKIIUMA, UX CBONCTB
u rpadukoB, UCIONIb30BaHUE (QYHKIMN [JIs PEIICHUs 3aay U3 APYruX y4eOHBIX
NpPEAMETOB U PEATbHOMN KU3HU TECHO CBA3AHO KAaK C MAaTEeMaTUYECKUM aHAIU30M,
TaK U C PEIICHHEeM YpaBHEHUU W HepaBeHCTB. [Ipu 3TOM Oosbilloe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOPMYJIaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMU, HCCJEAOBATh IMOJYUYEHHbIC (YHKIUU, CTPOUTh HX
rpaduku. MaTtepuan 3TON Co/epKaTeIbHOW JTMHUU HAIICJICH Ha Pa3BUTHUE YMEHUM
YU HaBBIKOB, IMO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMU B
paznuyHOi (opMe: aHaTUTUYECKOH, rpadudueckoil u cimoBecHoil. Ero m3ydenwue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHas JuHug «Hadana maremMaTnueckoro aHaiau3a» IMO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MATEMaTUYECKUX, TaK U MPUKIAIHBIX 3a/1ad,
JIOCTYITHBIX 0O0YyYarolmuMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXXHOCTb CTPOUTH
rpa@uKyd  CIOXHBIX (YHKIMM, ONpeAeNsaTh WX HauOOJbIIME W HaWMEHbIINE
3HAQYEHUS, BBIYUCIATH IUIOMATU (GUTyp U O0OBEMBI TEJ, HAXOAUTh CKOPOCTU H
yCKOpeHusi TmpoiieccoB. JlaHHasi cojepkaTeiabHas JHUHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH TOCTPOCHUSI MATEMATHYECKUX MOJIENIed pealbHbIX CHUTYyallUi,
MO3BOJIAET HAXOJWTh HAWIyYIIee pEUIEHWE B TMPUKIAJAHBIX, B TOM YHCIE
COLIMAJIbHO-DKOHOMHYECKHUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU MaTEMaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (HOpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBITIUICHHS, (POPMUPOBAHUIO YMEHUU paClo3HABATh IMPOSBICHUS
3aKOHOB MaTeMaTHUKHU B HayKe, TEXHHUKE M HCKyccTBe. OOyuaromuecs y3HAIOT O



BBIIAIONINXCS PE3yJIbTaTaX, MOJYUYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOAUYECKas JTUHHUS « MHOXKECTBa U JIOTHKA» BKJIIOYAET B
ceOst AJIEMEHTBl TEOpUM MHOXKECTB M MaTeMaTH4YecKol Joruku. TeopeTruko-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYyPC IIKOIHHOW MaTeMaTHKU
U TpeajiaraloT HauOoJiee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSAIONINN BCE pa3feibl
MaTeMaTUKH H ©€ TPWIOKCHUH, OHM CBSI3bIBAIOT pPa3HBIE MaTEMaTHYCCKUC
JTUCIUTUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaToMy BakHO nmaTh
BO3MOXHOCTh OOydYaroImeMycss TOHUMAaTh TEOPETUKO-MHOXECTBEHHBIM  SI3BIK
COBPEMEHHOW MAaTEMaTHUKH W HMCIOJb30BAaTh €ro /I BBIPAKEHUS CBOMX MBICIICH.
Jpyrum BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJIeAyeT IpU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAHMM U CIIEIOBAaHHE OINpeaeIEHHBIM
OpaBWjiaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEMaTUYECKONH JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcsi, T03BOJISIET UM CTPOUTH CBOU PACCYKJICHHS HA OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKK KPUTHUECKOTO MBILUICHHUS.

B yuebnoMm Kkypce «Anredpa W Hayalla MaTeMaTUYECKOrO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJICITUPOBAHMS, KOTOPHIC MPU3BAHBI
croco0CTBOBaTh (OPMHPOBAHUIO HABBIKOB ITOCTPOSHUS MOJENeH peaTbHBIX
CUTyallMii, HCCNEOBaHUS AITHUX MOJENed C TOMOIIBI0 ammapara aiareOpsl u
MaTeMaTHYECKOTO aHalln3a, WHTEPIPETAllMd TOJYYCHHBIX pe3yJlbTaToB. Takue
3aJlaHuUs BIUIETCHBI B KX/l U3 pa3/ieJoB MPOTrpaMMBbl, TOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIOJIB3YETCs I PEIIeHUs TMPHUKIAAHBIX 3amad. [Ipu
pEIICHUH  pEalbHBIX  NPAKTUYECKUX  3a1ad  oOydYaroniuecss  pa3BUBAIOT
HAOJIIOIATENIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOIb30BaTh  AHAJIOTHIO, 0000ImaTh M KOHKPETHU3UPOBATH  IMPOOJIEeMY.
JlesitenpHOCTh 1O  (OPMHUPOBAHWIO HABBIKOB PEIICHHS] TPUKIAIHBIX 3aaad
OpraHU3yeTCs B MPOIIECCE U3YyUCHUS BCEX TeM y4eOHOTO Kypca « Anrebpa 1 Hadasna
MaTEMaTUYECKOTO aHATTU3ay.

Ha wuzydenne yudeOHOTO Kypca «Anrebpa M Hayajla MaTEMaTHYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
10 KJIACC

Yucjia 1 BBIYUCTICHUSA

PaunonansHpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, MPOLICHTHI,
OeckoHEeUHble Tepuoanydeckue Apoou. I[lpumeHenue npoOelt M TPOIEHTOB IS
pelIeHns NPUKIAAHBIX 3a7a4 U3 Pa3JINYHbIX OTpaciei 3HAHUHN U peabHOM )KU3HH.

JleucTBuTenbHble 4YMCla. PalnuoHalbHBIE W UPPALMOHAJIBHBIE YHCIIA.
Apudmernueckre  omepalMu ¢ JICUCTBUTENIBHBIMU  4YHMclIaMd.  Moayiib
JEHCTBUTEILHOTO YHCIIa B er0 cBOoMCTBA. [IpnOnmkEéHHbIE BRIYMCIICHHUS, TIPABUIIA
OKpYTJICHHUs, IPUKUJIKA U OLICHKA PE3yJIbTaTa BEIYUCICHUM.

Crenenp ¢ uenbiM nokazateneM. bunom Herotona. Hcnosb3oBaHue
NOAXOASIIENH POPMBI 3aMKUCH JACHUCTBUTENbHBIX YUCEIN JJIsl PELICHUS! TPAKTUYECKHUX
3a/1a4 U MPEACTABICHUS JaHHBIX.

ApubdmMeTnueckuii KOpeHb HaTypaJbHON CTENIEHU U €T0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM IIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
JNENCTBUTENBHBIM NTOKA3aTEIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTuuHble M HATypasbHbIE
aorapu@Mel.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
APKKOCUHYC M apKTaHI€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxngecTBa W TOXKIECTBEHHbIE NpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHUS M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pelLIeHNe HEPABEHCTBA.

OcCHOBHBIE METOJIbI PEIICHUS LENIbIX U APOOHO-pAIMOHANIHBIX YpaBHEHUN U
HEPAaBEHCTB. MHOroOwIeHbl OT OJHOW IepeMEHHOW. JleleHue MHOrowieHa Ha
MHOIO4YJI€H ¢ ocratkoM. Teopema be3dy. MHOrouwieHsl ¢  LEIbIMU
kod(ppunmenramu. Teopema Buera.

[TpeoOpazoBaHus YUCTOBBIX BBIPAKEHUM, COIEPKAIINX CTEIIEHU U KOPHHU.

HppannonanbHbie YpaBHEHHS. OcHOBHBIE METOBI peleHns
UPPALMOHATBHBIX YPAaBHEHUM.

[Toka3zatenbHble ypaBHEHHS. OCHOBHBIE METOABI PELICHHs IMOKAa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpazoBanue BoIpaXeHUH, COAEPKALTUX JTOTapU(MBI.

Jlorapupmuyeckue ypaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
JOTapu(PMUYECKUX YPABHEHHI.

OcHOBHBIE TPUTOHOMETPUUECKUE bopMyIIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUU. PellieHne TpPUroHoMETpUIECKUX YPABHEHU .



Pemenne cucreM nMHENHBIX YypaBHEHMH. Marpuma CUCTEMBbI JIMHEHMHBIX
ypaBHeHHI. OrnpenenuTens MaTpulbl 2X2, €ro TIeOMETPUYECKUH CMBICI H
CBOMCTBA, BBIUMCJIICHUE €0 3HAYEHMS, TPUMEHEHUE OINpPEACIIUTENS sl pelIeHus
CHUCTEMBI JIMHEHMHBIX YypaBHEHHUU. PelieHne npukiagHbIX 3a7a4 C MOMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHEHWW. lccienoBaHne IOCTPOCHHOM MOJEIN C
MIOMOIIBIO MATPHI] U ONPEIETUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN pEalbHOM CHUTyallMd C IOMOULIBIO
ypaBHEHUN U HepaBeHCTB. [IpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pa3IMYHbIX O0JacTel HayKh M pealbHOU
KU3HU.

DYyHKUMH U TPaPUKH

@OyHkius, crnocoObl 3agaHus (QyHkuuu. B3auMHO o00paTHble (QYHKIUU.
Komno3umms ¢yskuuidt. I'paduk  QyHKIuu. OnemMeHTapHble NpeoOpa3zoBaHUs
rpaduKoB QyHKIIHIA.

OO6nactp ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hymu QyHkiuu.
[TpomexyTku 3HaKomocTosiHCTBA. UETHBIC U HEeU€THBIE PyHKIMK. [Tepuoandeckue
dbyukiuu. [IpoMexxyTKu MOHOTOHHOCTH (GYHKIIMU. MakCUMyMbl U MUHHUMYMBbI
dbynknuu. Hanbomnbiee n HauMeHbIee 3HaYeHUsT QYHKIINM HA IPOMEXKYTKE.

Jluneitnasi, kBajpaTU4yHas W APOOHO-TMHENHas (QYHKIUH. DJIeMEHTapHOE
UCCJIEIOBAHUE U MTOCTPOEHUE UX rpaduKoOB.

CrenenHast PyHKIMS ¢ HATYypaJbHBIM U LEIbIM NOKa3zareneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa U rpaduK KOPHS N-OM CTENEHH Kak (YyHKUUH OOpaTHOU
CTENIEHU C HaTypaJbHbIM [TOKA3aTEIIEM.

[TokazatenbHas u jorapupmMuyeckas (YHKIIMH, WX CBOWCTBA U TpaUKU.
Ucnonb3oBanue rpa@ukoB GyHKIMA 715 pellIeHUs YPAaBHEHUH.

TpuroHomerpuyeckass OKPY>KHOCTb, OIpEAESIEHHEe TPUTOHOMETPUUYECKUX
(yHKUMIA YUCIOBOIO apryMEHTa.

OYHKIMOHAJIbHBIE 3aBUCUMOCTH B peEalibHbIX MPOIECCaxX U SIBICHUSIX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCcKOro aHajamn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUS IIOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTUYEeCKON WHTyKIIUH. MoHOTOHHBIE u OTpaHUYCHHBIC
MOCJIEeI0BaTENbHOCTU. VICTOpHsST BOZHMKHOBEHUSI MAaT€MaTHYECKOrO0 aHalu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas ¥ reoMeTpuueckas rmporpeccuu. beckoneuHo yObiBaroias
reomerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH reoOMEeTpUYECKOn
IPOrpeccrui. JIMHEWHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncino e. PopmyJia CI0KHBIX
npoueHToB. Mcrnosb30BaHWE TPOTPECCHMU I PEIICHHUS peajbHbIX 3a/ad
MPUKJIAIHOTO XapaKTepa.



HemnpeproiBHble (GyHKIIMM W WX CBOWCTBA. TOUYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (QyHKIHMI HENpPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JJIsi PEUICHHS HEpaBeHCTB. [IpuMeHEeHHe CBOWCTB HENPEPBIBHBIX
(GyHKUMNA U1 pelueHus 3a1ay.

[TepBas u BTOpast mpousBoAHbIe PyHKIMU. ONpeenenne, reOMEeTPUIECKUN 1
(bu3HUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeIbHOUN K TpaduKy QyHKIUY.

[IpousBoanbie  dyeMeHTapHBIX  (QyHKIM.  [Ipou3BojgHass ~ CyMMBHI,
MPOU3BEICHUS, YACTHOTO Y KOMIO3UILIMK (DyHKIIUIA.

MHo:xecTBa U JIOTMKA

MHOKeCTBO, oOnepauuMd HaJ MHOXECTBAMH M HX CBOMCTBA. Jlnarpammbl
Oiinepa—Benna. IlpumeHeHHE TEOPETUKO-MHOXKECTBEHHOTO —amnmapara s
ONMCAHUS PEAbHBIX MPOLECCOB W SBJICHUW, MPU PEIICHUU 3adad U3 JIPYyTHX
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUYeCKOro OOBEKTa, CIEACTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

11 KIIACC

Yuciia 1 BBIYUCTICHUSA

Harypanbnbie u nensie yucna. [IpumMeHeHrne npu3HAKOB JEIMMOCTH LEIBIX
gyucen, HauOonpmuid obmui nemurens (manee — HOJl) u HamMenbiee ooOiiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkiuaa 1ist pemeHus
3a/1a4 B LENbIX YUCIaX.

KommiekcHble uncna. AnreOpaumveckas M TpUTOHOMETpUYEcKas (HOpMbI
3aMUcy KOMIUIEKCHOTO 4YHcna. Apudmernyeckue omnepanuu ¢ KOMIUIEKCHBIMU
gucnamu. M300pa’keHue KOMIUJIEKCHBIX YHCEN Ha KOOPJIMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oi cTeneHu U3 KoMIuieKCHoro yucina. [lpumenenue
KOMIUJIEKCHBIX YMCEN JJIs PEIICHHs] (PU3NYECKUX U TEOMETPUUECKUX 3a/1aY.

YpaBHeHNS U HEPABEHCTBA

CucremMa M COBOKYIIHOCTh YPAaBHEHH W HEpPaBEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBbI-CJIe/ICTBUsI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHUX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPHUUYECKOU OKPYKHOCTH. PerieHre TpuroHoMeTpu4eCcKuX HEPaBeHCTB.

OcCHOBHBIE METOABI pEIICHUS TMOKa3aTeNbHBIX M  JIOTApUPMUUIECKUX
HEPABEHCTB.

OcCHOBHBIE METO/IbI PEIICHUSI UPPALIUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PEHIEHUS CHUCTEM M COBOKYMHOCTEW palMOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHUIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TApAMETPaMHU.



[IpumeHenue  ypaBHEHUN, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3a7ad M 3a/Jady M3 pa3IMyHBIX o0JacTel HayKu M pealbHOU
KU3HU, HUHTEPIIPETALM TIOJYYEHHBIX PE3YJIbTATOB.

DOYyHKIUU U TPAaPUKHU

I'padux xommosuruu Qyskuii. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPABEHCTB HAa KOOPJAMHATHOU INIOCKOCTH.

Tpuronomerpruyeckue PyHKIUU, UX CBOMCTBA U IPAPUKH.

I'paduueckue Meroabl pelieHUs ypaBHEHUH W HepaBeHCTB. ['paduueckue
METO/bI PEIICHUS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (QyHKUMHA [UIsi MCCIEAOBAaHUS MPOLECCOB MU
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PEIICHUU 3aJad U3 JAPYTHX yueOHBIX
MPEIMETOB U PEATBLHOU )KU3HU.

Hayana MaTeMaTH4eCKOro aHaIM3a

[IpumeneHre MPOM3BOTHON K HCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
3KCTpeMyMbl.  HaxoxaeHue  HamOONbIIEro UM HAUMEHbBIIEro  3HAYeHUMH
HEeNpepbIBHON (QYHKIUU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHOM I HAXOXKACHUS HAWJIY4dller0 pEIICHHS B
NPUKIAIHBIX 33/a4dax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHHS Ipouecca,
3aIaHHOTO (HOPMYJIIOH M TPaPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbiX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna Haxox1eHHs 1epBOOOPaA3HbIX.

Wurerpan. I'eomerpruueckuit CMBICII MHTErpaia. Brruucnenue
onpeaenéHHoro uuTerpaia mno gopmyne Hetorona-JleitOnuna.

[Ipumenenne uHTerpajia A HaXOXKJIEHHUS IUIOMIAJAEH IUIOCKUX (Uryp H
00BEMOB r€OMETPUUYECKUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MaTtemaTudyeckoe
MOJICIMPOBAHUE PEATbHBIX IMPOLECCOB C TNOMOLIBI  AU(depeHIrnaIbHbIX
YPaBHCHUM.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYUYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHB) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xaaHCKOTr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMHU 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJI€Ha  POCCUUCKOTO  OOIlecTBa,  MPEJICTABICHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLeayp TpaKIaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W JAPYroe), yMEHHue
B3aUMOJICICTBOBATh C COIUAJIBHBIMA WHCTUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSIMUA 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHCKON IpakHaHCKOW HMISHTUYHOCTH, YBAXKEHHUS K
MPOIIOMY M HACTOSIIIEMY POCCUMCKOM MaTEMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JTOCTUXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUUCKONW MAaTE€MaTUUYE€CKOW IIKOJIBI,
UCIIOb30BaHUE OTUX JOCTHKEHUW B JAPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHME JTYXOBHBIX IIEHHOCTEH POCCHUMCKOTO Hapojaa, chOPpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUW HAyKM U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUAS ACTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7ay, pEUIeHUH, pacCy ACHUI, BOCIPUUMYHUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pu3YeCKOro BOCIIUTAHUSA:

chOpPMHUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTHYeCKHEe 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 30pOBbIO (3I0pPOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITHU U
OTIIbIXa, peryisipHas (pu3udecKas aKTUBHOCTH), (PU3MUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03J0POBUTENBHOMN AESATEIbHOCTHIO;

6) Tpy10BOIr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYIdy, OCO3HAHHE IICHHOCTH TPYIOJIOOUs, HHTEpPEC K
pasiuuHbiM  chepaM  NpodEeCCHOHAIBHOW  JESTEIBHOCTH, CBSI3aHHBIM  C
MaTEeMaTUKOW ¥ €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBINA BBIOOP
Oynymelr mnpodeccur U peanr30BbBIBATH COOCTBEHHBIC IKU3HEHHBIC IUIAHBI,



FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO W
caMOOOpa30BaHMI0 Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH;

7) 3K0JOru4eCKOro BOCIMTAHMS :

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKONM  KYJIbTYphl, ITOHUMAHHE BIIMSHUS
COLMAIbHO-DPKOHOMHYECKHUX IMPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMATIBLHOU
Cpelbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUUECKUX MPpoOieM, OpUeHTAIUS
HAa TPUMEHEHHE MAaTEMAaTHMYECKUX 3HAHUM IS pelieHus 3ajady B 00JacTu
OKpYXaruel Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJICACTBUU JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKW U  OONIICCTBEHHOW  MPAKTUKH, MOHUMAHUE
MaTEMaTUYECKOW HayKh Kak cdepbl UYeTOBEYECKON ACATEIBHOCTH, JTAroB &
pa3BUTUSA M 3HAYMMOCTH [IJI1 Pa3BUTUS LMBUJIM3ALIMHM, OBJIAJICHUE SI3BIKOM
MaTe€MaTUKU W MaTEeMaTUYECKOM KyJIbTypOH KakK CpEICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILECTBIATh MNPOCKTHYID U MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3zoBble 1ornyeckue AeicTBu:

BBISIBJISITh M XAapaKTEPU30BaTh CYIIECTBEHHBbIE MPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TOHATHUN, OTHOUICHHM MEXIy MNOHATUAMH, (POPMYIUPOBATH
olpesieNieHUs MOHATUM, YCTaHaBIMBATh CYLIECTBEHHbIN NMPU3HAK KJIaCCU(UKALIUY,
OCHOBaHUs AJ1s1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH POBOIUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMylIupoBaTh U  NOPeoOpa3OBBIBATH  CYXACHUS:
YTBEPAUTEIbHBIE U OTPULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U ITPOTUBOPEUUS
B (hakTax, JAHHBIX, HAOJIONECHUSAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUU AJIs
BBISIBJICHUSI 3aKOHOMEPHOCTEMN U MPOTUBOPEUNIA;

JenaTh BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBaTh apTyMEHTALMIO, IIPUBOIUTE IIPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHHUS U BHIBOJIBI;

BBIOMpATh CcMocod pemeHus y4eOHOW 3ajaud (CpaBHUBATH HECKOJIBKO
BapUAHTOB  peUIeHMs, BbIOMpaTh HamboJee MOAXOMAUMH ¢ y4&ToM
CaMOCTOATEJIBHO BBIJIEJICHHBIX KPUTEPHUEB).



ba3zoBble uccieaoBare/ibCKue 1eiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
GopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodiieMy,
yCTaHaBJIMBAaTh HCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, APryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHUE;

MIPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEOBAaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYECKOro 0ObhEKTa, SIBICHHUS, MPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0ObEKTaMU, SBJICHUSIMHU, POIECCAMU;

CaMOCTOSATENLHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOJABI IO pe3yibTaTam
NPOBENEHHOTO  HAOMIONEHMS, UCCIIEIOBAaHUS, OIICHUBATh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TaK¥KE BBIJIBUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIOBHUSIX.

Pabora ¢ unpopmaumei:

BBISIBIISITH JA€UIIMTHI MHPOpPMAILIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

BBIOMpaTh MH(POPMAILINIO U3 UCTOUHUKOB PA3IMYHBIX TUIOB, aHATU3UPOBATH,
CHUCTEMATU3MPOBATh W WHTEPIPETUPOBATh WH(DOPMAIIMIO DPA3NUYHBIX BUIOB U
dbopm IpeacTaBICHNUS,

CTPYKTYpUPOBaTh MHGOPMAIIMIO, MPEACTaBIATh €€ B Pa3INMYHbIX (opMax,
WJUTFOCTPUPOBATH IpaUUuECKH;

OIICHUBATh HaJIEKHOCTh uHpopManu o CaMOCTOSITEIILHO
chOpMyYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCcaAJbHbIE Y4eOHbIe 1elCTBUSA

OO0menue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSIMU U
HeassMU  OOIIEHHUs, SCHO, TOYHO, TPaMOTHO BBbIpaXXaTh CBOI TOYKY 3pEHUS B
YCTHBIX M TMHUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJYy pPEIICHUS 3a7auH,
KOMMEHTHPOBATh MOJIYUYCHHBIN PE3yJIbTaT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJieMbl, pelIaeMoil 3ajady, BBICKA3bIBAaTh WJEH, HAICJCHHbIE Ha TIOUCK
pelIeHUs, COIMOCTABIATh CBOM CYXKACHUS C CYXICHUSIMHU APYTUX YYaCTHUKOB
Jyajaora, oOHApYKUBaTh Pa3IMude M CXOJICTBO IO3WIIMH, B KOPPEKTHOH (opme
bopMyIIMpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

NPEACTABIATh PE3YJIbTaThl PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCIIeIOBaHMUS,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (OpMAT BBICTYIUIEHUS C Y4€TOM 3ajad
MPE3eHTAIMU U OCOOCHHOCTEN ayIUTOPHHU.

PeryisiTuBHbIC YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUSA



Camoopranusanus:

COCTaBJIATH IIAH, aJITOPUTM PELIEHUS 3aJa4yH, BIOMPATh CIOCOO PELIEHUs C
y4€TOM UMEIOLUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOW MH(OpMALUK.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBIN HHTEJJICKT:

BJaJ€Th  HABbIKAMU  IO3HABATEJIbHOM  peduekcun Kak  OCO3HaHUs
COBEPILIAEMbIX JCUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
cnoco0aMy CaMONPOBEPKH, CAaMOKOHTPOJS TMpolecca U pe3yjbTaTa peleHus
MaTeMaTHUYECKOM 3aJ1auu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEILECHUU 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHBIX,
HaWJEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTAaTa LEIU U YCIOBUSAM, OOBSICHITh IPHUUHUHBI
JOCTHKEHHS JIM HEAOCTHUKEHUSI Pe3yIbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAasl 1eSITEJIbHOCTD:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W MHAUBUAYAIbHON
paboOThl Mpu pelIeHHH Y4eOHbIX 3aJad, NPUHUMATh LE€Ib COBMECTHOMU
JeSITeIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenessTh
BUIBbl paboT, JOroBapuBaThCA, OOCYXAAaTh MpOIECC U pe3yabTaT padoThl,
0000111aTh MHCHHS HECKOJIBKUX JTIOCH;

y4acTBOBaTh B IPyNNOBBIX (popMax paboThl (00CykaAeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMb» M WHBIE), BBINOJHATH CBOIO 4YacTb pabOTHl U
KOOPJIMHUPOBaTh CBOM JCHCTBUSA C JPYTMMH YIEHAMH KOMAaH[bl, OLICHUBATh
KayeCcTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
Y4YaCTHUKaMU B3aUMOJICHCTBHUSL.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kjacce oOyyaromuics TOJNYYHUT CICAYIONINE
IpPEeIMETHBIE PE3yJIbTAThl 10 OTACJIbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anrebpa v Hauaja MaTeMaTHYECKOTO aHATN3ay:

Yucjia 1 BBIYUCTICHHUSA

CBOOOJTHO OIEpPUPOBATh TOHITHUSAMHU: PAIMOHAIBHOE YHUCIIO, OCCKOHEYHAs
nepuoguyeckas JapoOb, TPOIEHTHI, HWPPANHOHATLHOE YHCIO0, MHOXKECTBA
PalMOHAIIBHBIX U ACHCTBUTENIBHBIX YUCEN, MOAYJIb JEHCTBUTENBHOTO YUCIA;

NPUMEHSITh JIpOOM W TPOLIEHTHI ISl pEelIeHUs MPHUKIAIHBIX 3a7ad U3
PAa3IUYHBIX OTPACJIEN 3HAHUN U PEATbHOU KU3HU;

MPUMEHSTh MPUOTKEHHBIC BRIYUCIICHUS, TTPaBUJIa OKPYTIICHUS, MPUKUIKY U
OIIEHKY pPE€3yJIbTaTa BhIUHUCIICHHUII;



CBOOOZIHO ONEpUpOBaTh IIOHATHEM: CTENEHb C IeJIbIM [OKa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCU JEHCTBUTENBHBIX YNCEN IJIsl PEIICHUs
NPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOOJHO OIEpPUPOBATh MOHIATHEM: apU(PMETUUECKUN KOPEHb HATypaJbHON
CTEIICHH;

CBOOO/IHO ONEPUPOBAThH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOJTHO OIEpPUPOBATH MOHATUSIMH: JIOrapudMm YHCHa, ACCITHUYHBIE U
HaTypaJbHbIE JIOTapU(MBIL;

cBOOOZHO OMEpUPOBATh MOHITUSIMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHTEHC
YUCJIOBOTO apryMEHTa;

OIEpUPOBaTh MOHATHIAMH: APKCUHYC, aPKKOCHHYC M apKTAHI'E€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOOJHO OMEpUPOBATH MOHITHSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHMU-CIICICTBUS, PABHOCUIIBHBIC HEPABEHCTBA,

OPUMEHATh PA3JIMYHbIE METOJbl PEIICHUS pPALMOHAIBHBIX U JApPOOHO-
palMOHAIIBHBIX YPaBHEHWM, IMPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOZHO OIEpPUPOBaTh MOHATUSMU: MHOTOUIEH OT OJHON MEepEeMEHHOM,
MHOTOUWIEH C LEeIbIMH KO3(p(PUIUEHTAaMH, KOPHU MHOTOUYIEHA, HPUMEHATh
JICJICHHE MHOTOWIEHA HAa MHOT'OYIEH ¢ OCTAaTKOM, Teopemy besy u treopemy Buera
JUISl PELIEHUS 3a/1a4;

cBOOOZHO OMEpUpoBaTh MOHATUAMU: CHCTEMa JIMHEWHBIX YpaBHEHHIH,
MaTpulla, ONPENEIUTENb MaTpuupl 2 X 2 M €ro IeOMETPUYECKUN CMBICI,
VICII0JIB30BaTh CBOMCTBA ONpEAENHTeNs 2 X 2 JuIs BBIYMCIICHUS €0 3HAa4yeHus,
IPUMEHSATh ONPEACIIUTENIA I PEUIEHHUs CUCTEMBl JIMHEWHBIX YpaBHEHUU,
MOJENUPOBATh PEAIBHBIE CUTYAllMU C IOMOILIBIK) CUCTEMBI JUHEUHBIX YPaBHEHUH,
UCCIIEN0BATh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBIO MaTPULl U ONPENEINUTEIIEH,
VHTEPIIPETUPOBATH ITOJIYy4YECHHBIN pE3yJIbTaT;

UCIIOJb30BaTh CBOMCTBA JEHCTBUII C€ KOpHSAMH [UIsl IpeoOpa3oBaHus
BBIPAKCHUN;

BBINIOJIHATH MPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHUH, COAEPIKALLUX CTENEHH C
pPaLMOHAIIBHBIM ITI0KAa3aTelIeM;

UCII0JIb30BaTh CBOICTBA aorapudpmoB VIS npeoOpazoBaHus
J0rapu(pMUYECKUX BbIPAKEHUN;

CBOOOJHO ONEPHUPOBATH MOHATHIMU: HppAlUMOHAIbHbIC, MOKAa3aTelIbHbIE U
norapu(MUYECKre ypaBHEHUS, HAXOAUTh UX PEUICHHS C OMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WM OCYIIECTBIIAA IPOBEPKY KOPHEM;



NPUMEHATHh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI Uil PpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUH;

cBOOOMHO OMEpHpOBaTh MOHATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE,
OPUMEHATh HEoOXOoAuMble (OpPMYNbl  JUIsi  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ aiureOpbl, COCTABIIATH
BBIDAKEHUSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCJIOBHUIO 3a/aud, MCCIIEI0BaTh
NOCTPOEHHBIE MOJIENIH C UCIIOJIH30BAHUEM alllapaTa ajreopsbl.

DOyHKUMU U rpapuKu:

CBOOOJIHO OTEpUPOBATh MOHATUSMU: (PYHKITUS, CIIOCOOBI 3a/laHus (PYHKITUH,
B3aUMHO OOpaTHble (PYyHKIMM, Kommo3uims ¢yHKOUN, rpaduk QyHKIHH,
BBITNIOJIHATD 3JIEMEHTapHbIE TpeoOpa3oBaHus rpaukoB (PyHKIIUI;

CBOOOJHO OINEpPUPOBaTh MOHATHSAMHU: O0JACTh ONpPENETECHUS U MHOMKECTBO
3HaYeHUH QPYHKIMH, HYJTU QYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOZHO ONEpUPOBaTh MOHATHUSAMHU: YETHbIE M HEYETHBIE (PYHKIIHH,
nepuoanyeckre (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMyMBbI U
MUHUMYMBI (YHKIMK, HauOoJblllee W HAaWMEHbIee 3HauYeHHEe (YHKIUU Ha
IPOMEXKYTKE;

cBOOOJHO ONEpPUPOBATh MOHATUAMHU: CTENEHHas (QYHKIUS C HATYPaJbHBIM U
LEJIBIM TOKa3aTeneM, rpapuK CTENEeHHOW (YHKIMM C HATYpPaJbHBIM U LEJIbIM
nokaszatesneM, rpaduk KOpHs n-oil CTeNeHHW Kak (pyHKIHUKM OOpaTHOW CTENeHU C
HaATypaJbHBIM MOKa3aTeJIeM;

ONEepUPOBATh TMOHATUAMU: JUHEIHAs, KBaJpaTU4YHAs U JIpOOHO-ITMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTApPHOE UCCIIEI0BaHUE U MIOCTPOCHUE UX IPapuKOB;

CBOOOZIHO OIEpUpOBaTh MOHATHAMH: IOKa3aTejlpHas M Jorapudmuueckas
(GyHKUMM, WX CBOMCTBA U rpaduKH, MCHOJIB30BATh MX TpadUKU AJs PEHICHUS
YPAaBHEHHI;

cBOOOZHO ONEpUPOBATh MOHATUAMU: TPUTOHOMETPUYECKAST OKPY>KHOCTD,
olpesiesieHue TPUTOHOMETPUUECKHUX (DYHKIIUMI YHCIOBOIO apryMEHTa;

UCIOJb30BaTh TIpaduku (QYyHKUUH JUId  MCCIEAOBaHUS IPOLIECCOB U
3aBHCHMOCTEH MpH PEUICHUH 3a7a4 U3 IPYTuX Y4eOHBIX MPEAMETOB M peajbHOU
KHU3HU, BBIpAXaTh (HOPMyIaMH 3aBUCUIMOCTH MEXK/y BETUIMHAMU;

Hauana maTeMaTH4ecKOro aHAJIM3a:

CcBOOOZIHO ONepUpoBaTh NOHATUAMM: apumeTnyeckas U IeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIAsi TEOMETPUYECKAsi MPOTPECCHsI, THHSWHBIN U
AKCIIOHEHIIMATBHBIA POCT, (hOpMyJIa CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHHIE
0 KOHCTAHTE;

UCIIOJIb30BaTh NPOTPECCUU JIs PEIIeHUs pealibHbIX 3a/ad MPUKIIATHOTO
Xapakrepa;



CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3aJaHUS
MOCJIEI0BATENBHOCTEN, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
NMOHUMATh OCHOBBI 3apOXKJEHUS MaTeMaTHYECKOro aHaju3a Kak aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OIEPUPOBATh TOHATHSIMHU: HEMPEpPbIBHbIE (QYHKIUHU, TOYKHU
paspbiBa rpaduka QyHKIIUHA, aCUMITOTHI rpaduka QyHKITUH;

CBOOOJHO oOIepupoBaTh MOHATHEM: (GYHKIIUS, HENpephIBHAs Ha OTPE3KeE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIMIM JIJIst pEIICHUs 3a/1ad4;

CBOOOJTHO OIEPUPOBATh TIOHATHSIMHU: TIEpBas W BTOpas IPOU3BOJHBIE
dbyHKIMH, KacatenbHas K rpaduky QyHKINY;

BBIYUCIIATH MPOU3BOJIHBIE CYMMBI, MPOU3BEICHHUS, YACTHOIO U KOMIO3ULIUH
NBYX (YHKIIMH, 3HaTh MPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOIb30BaTh T€OMETPUUECKUN U (UBUYECKUM CMBICT TPOU3BOJHON IS
pelieHus 3aad.

MHo:xecTBa U JIOTHKA:

CBOOOJHO  ONEpUpOBaTh  MOHATHUSMHU:  MHOXECTBO, OIEpaluud  HaJ
MHOECTBaMU;

UCIIO0Ib30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapart AJisl ONKCaHUs PeaJbHbIX
MIPOLIECCOB U SIBJICHUMN, TIPH PEIICHUH 3a71a4 U3 APYTUX yUeOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: OIpPECICHUE, TEeOpeMa, ypaBHEHHUE-
CJIEICTBHE, CBOMCTBO MAaTeMAaTHYECKOI0 00BEKTA, 10Ka3aTeIbCTBO, PABHOCUJIbHBIC
ypaBHEHHS U HEPABEHCTRBA.

K koHnmy oOyuenus B 11 kjacce oOydyaromuidcs MOJYYHUT CIEAYIOLINE
IPEeIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Havajla MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTICHUSA:

CBOOOJHO ONEPUPOBATh TMOHATUAMHU: HATypaJlbHOE U 1EJ0€ YHUCIIO,
MHOXECTBA HATypaJbHBIX M LEJbIX YHUCEN, UCIOIb30BaTh MPU3HAKU JEIUMOCTHU
uensix yucen, HOJl 1 HOK HaTypallbHBIX 4MCeN JJIsl pEelICHUs 3a]a4, IPUMEHSTh
anroput™ EBknunpaa;

CBOOOJHO OINEpUpPOBATH TMOHITHEM OCTaTKa IO MOJYJI0, 3aIluChIBATh
HaTypaJIbHBIC YKCIIa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUJIEKCHBIX YHWCEJ, MPEJCTaBIATh KOMIUICKCHBIE 4YHClia B airedpandeckoi u
TPUTOHOMETPHUUECKON (popMe, BBITIOIHATH apu(PMETHUECKUE ONEepalii C HUMHU U
n300paxaTh Ha KOOPJUHATHON MJIOCKOCTH.

YpaBHeHHSs U HEPABEHCTBA:



CBOOOJTHO OMEPHUPOBATH TOHITHAMU: HpPpAIMOHAIBbHBIC, MOKa3aTeIbHbIE U
JorapuMUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PEIIEHUS C TOMOUIBIO
PaBHOCUJIBHBIX MEPEXO/IOB;

OCYILIECTBJIATh OTOOpP KOpPHEW TMpU PEHICHUM TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJTHO OMEpUPOBATH IOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
NPUMEHSTh  HEOOXOJIUMbIe  (QOPMYJIbI ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHSATHUSMH: CHCTEMa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOJAUTh PELICHUS
CHUCTEMBI U COBOKYIIHOCTEW PAallMOHAIBHBIX, UPPALUOHAIBHBIX, [I0KA3aTEIbHbBIX U
Jorapu(MUYECKUX YpaBHEHUN U HEPABEHCTB;

peuiarb palroHaIbHbIE, VMppalUOHAIBHEIE, MOKa3aTeIbHbIC,
gorapuMUYECKUe U  TPUTOHOMETPUUYECKHE YpaBHEHHUS W  HEPaBEHCTBA,
coAep Kallue MOAYJIU U TapaMeTPBhl;

IPUMEHSTh TpaduuecKre METOAbI JAJI PEIIeHHs] YPaBHEHUN U HEPaBEHCTB, a
TaKXe 3a71a4 C MMapamMeTpaMu;

MOJICITUPOBATh peajbHBIC CHUTyallMd Ha S3bIKE anreOphl, COCTABISITH
BBIPQ)KCHUS, YPAaBHEHHMS, HEPABEHCTBA M MX CHCTEMBI II0 YCIOBHUIO 33]1a4H,
UCCJIeIOBAaTh IOCTPOCHHBIE MOJIEIM C HCIOJIb30BAHUEM afiapara anreopsl,
WHTEPHPETUPOBATH NOJTYUECHHBIN PE3yJIbTaT.

DOYyHKIUU U TPaPUKH:

CTpOUTh TpadUKU KOMMO3UIMU (PYHKIMHA C TOMOIIBIO 3JIEMEHTApHOTO
UCCJIEIOBAHUS U CBOWCTB KOMIIO3UITUU JBYX (DYHKIIHIA,

CTPOUTh TEOMETpUYECKHEe o0pa3bl YpaBHEHMM U  HEPaBEHCTB Ha
KOOPJAUHATHOM IIOCKOCTH;

CBOOOJIHO  OMEPUPOBATH TMOHATUSIMU: TpapuKU TPUTOHOMETPUUYECKUX
dyHKmii;

OPUMEHATh (GYHKIUW U1 MOJEITUPOBAHUS M UCCICIOBAHMS PEATbHBIX
IIPOLIECCOB.

HayvaJyia maTeMaTH4eCKOro aHAJIU3A:

WCIIOJIB30BaTh MPOU3BOIHYIO JIJIST UCCIEAOBAaHUS (PYHKIITUH HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HAXOJUTh HAOOJbIIEe U HAMMEHBIIIEE 3HAUCHHS (DYHKIIUU HETPEPHIBHOM Ha
OTpPE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO U1 HAXOXKJICHUS HAWIy4lIEro pEIICHUS B
NPUKJIAAHBIX, B TOM 4YHUCIE€ COUUAIbHO-DKOHOMUYECKUX, 3ajayax, A
OTpeNielICHUs] CKOPOCTH M YCKOpPEHHs Iporiecca, 3agaHHOro ¢GopMysion Wiu

rpaguKkoMm;



CBOOOZIHO ONEepUpOBaTh TOHATUSAMU: IEpBOOOpa3Has, ONpeAeHEHHbIN
UHTErpall, HAXOJAUTh NEpBOOOpa3HbIE AJIEMEHTAapHbIX (YHKUUNA M BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitouuiia;

HAXOJUTh IUIOLAAH MNIOCKUX (UTYp U OOBEMBI TEJT C TOMOLIBIO HHTETPAJIa;

UMETh IPEACTABICHUE O MATEMATUYECKOM MOJEIMPOBAHMM Ha IIPUMEPE
cocraBiieHUs AU pepeHnanbHbIX YPaBHEHNH;

pemarh NPUKIAJHbIE 3aJa4d, B TOM YHCJE COLMAIbHO-3KOHOMUYECKOTO WU
(pU3NYECKOro XapaKkTepa, CpeACTBAMU MATEMAaTUYECKOTO aHAIU3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumeHnoBaHue pa3jiesoB u
TeM NMPOrpamMMbl

KoanuecTBOo 4acoB

KonTtpoibHble

Bcero
padoThbI

IIpakTHYeckue
padoThbI

JIEeKTPOHHbIE
(uu¢posbIe)
oOpa3oBaTejibHbIE

pecypchl

MHO0XECTBO NE€HCTBUTEIbHBIX
quceJl. MHOTOWIEHBI.
PaumonaneHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JIMHEHHBIX YPAaBHEHUN

24 1

OyHKINUU U TPAPUKH.
CrenenHas GyHKIHS C EITBIM
ToKas3arejieM

12 1

ApudmeTnueckuii KOpeHb n-
ol crenenu. MppanunonanbHbie
ypaBHEHUS

15 1

[Noxa3zaTtenpHast GyHKIHS.
[Toka3aTenbHble ypaBHEHUS

10 1

Jlorapudgmuueckas GyHKIUS.
Jlorapudmuueckue ypaBHEHHS

18 1

Tpuronomerpuueckue
BBIPAXCHUS U YPABHECHHUS

22 1

ITocnenoBaTenbHOCTH U
IPOrpecCuu

10 1

HemnpepsiBHble GyHKITUN.
[IpousBoaHas

20 1




[ToBTOpenwue, 0600MIEHNE,

cUCTeMaTu3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB
10 [IPOTPAMME

136

10




11 KITACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbBIE
Ne HaumenoBanue pa3jiesioB u Kontponsuse | TIpakTHueckue (uudposbie)
n/m| TeM MPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
| Uccnenoanue GyHKINMA ¢ ” |
MOMOIIbIO IPOU3BOAHOMN
2 [TepBoOOpa3Hast u HHTETpAI 12 1
I'padpuxn
TPUTOHOMETPHUECKHUX
3 byHKUIUH. 14 1
Tpuronomerpuueckue
HEPABEHCTBA
UppanmonansHeie,
4 MOKa3aTeNbHbIE U 24 1
JorapupmMuyecKue
HEPABEHCTBA
KommnnekcHsle yncna 10 1
Harypasbnsle u niensie yucna 10 1
CucreMsbl paloHaIbHbIX,
7 UppaAIMOHATIBHBIX 12 1
MOKa3aTeNbHBIX U
norapupMHUUECKUX YpaBHEHUI
8 3agayu ¢ mapaMeTpaMmu 16 1
9 [ToBTOpeHnue, 06001ICHNE, 16 )

CUCTeEMAaTH3alus 3HaHUN




OBILEE KOJIMYECTBO YACOB
I10 ITPOITPAMME

136

10







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KoHTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

JlaTa
HU3ydeHust

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

MHO)ecTBO, Onepaiuu Haj
MHOYKECTBAMHU U UX CBOMCTBA

Huarpammsl Ditniepa-Benna

[TpuMeHeHne TeopeTHKo-
MHOECTBEHHOT'0 arnmapara ajis
pelieHus 3aaad

PanmonansHbIe unca.
OOBIKHOBEHHBIE U JIECATUYHBIE
IpoOH, IPOLIEHTHI, OECKOHEYHBIE
NepUOANYECKHE IPOooH

PammonansHbBIE YMCHa.
OOBIKHOBEHHBIE U JIECATUYHBIE
JpoOH, IPOIIEHTHI, 0ECKOHEUHBIE
nepUoANYECcKUe poou

[Tpumenenue npobeit u
MPOLIEHTOB JUISI PEIIEHUS
NPUKITAIHBIX 3a/1a9

[Ipumenenue npobeit u
[IPOLIEHTOB JJIs1 PELICHUS
MPUKIAIHBIX 3a71a4

JleficTBUTENIbHBIC YHCIIA.




PanuonanbHble 1
MppalyoHaJbHbIC YHCTIA

Apudmerndeckue onepanum ¢
JeCTBUTENEHBIMU YUCIIAMHU

10

Monynb 1eMCTBUTEIBHOTO YUCIa
U ero CBOMCTBA

11

[Tpubnm>kEHHBIEC BEIYUCIICHUS,
MpaBujIa OKPYTJICHHS], PUKHUIKA
Y OIICHKA pe3yJsibTaTa
BBIYMCIICHHI

12

OcHOBHBIE MCTOABI pCHICHUS
HEJIBIX U APOOHO-PAITMOHATIBHBIX
YpaBHEHUH U HEPABEHCTB

13

OCHOBHBIE METO/IbI PEILICHUS
HENBIX U APOOHO-PAIMOHATEHBIX
YpPaBHEHUH U HEPABEHCTB

14

OcCHOBHBIE METO/BI PEILEHUS
LEJBIX U JPOOHO-pallMOHATIBHBIX
YPAaBHEHUN U HEPABEHCTB

15

MHoro4ieHbsl OT OJHOU
nepeMeHHoi. Jlenenue
MHOTOYJICHa Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHOTOYJICHBI C IEeITBIMH
koappurmentamu. Teopema
Buera

17

Pemenne cucreM JUHENHBIX
ypaBHEHUH




18

Pemenne cucreM TUHEHHBIX
ypaBHEHUH

19

Marpuia cucTeMsbl JTUHEMHBIX
ypaBHeHuH. Onpenenurenb
MaTpHIIbI 2X2, eT0
F€OMETPUYECKUN CMBICIT U
CBOMCTBA; BEIUHCIICHHE €T0
3HAYCHMS

20

Onpenenurens MaTpuLpl 2x2,
€ro reOMETPUYECKHUI CMBICIT U
CBOMCTBA; BEIYHUCIICHHUE €TO
3HAYCHUS

21

HpI/IMeHeHI/Ie OMPCACIIUTECIIA JIA
peICcHrA CUCTCMBI JIMHEUHBIX
ypaBHEHUH

22

Pemenue npuknaaHeix 3ama4 ¢
ITOMOLIBIO CUCTEMBI JIMHEWUHBIX
YpaBHEHUH

23

Penienue nmpukinaaHeIx 3aga4 ¢
IIOMOUIBIO CUCTEMBI JINHEHHBIX
ypaBHEHUU

24

KonTponbhas pabota:
"PanmonanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JMHENHBIX ypaBHEHUN"

25

OyHKIHUSA, CTIOCOOBI 3a/TaHUS
¢yskun. Bzaumuo obpaTHbie
bynkumnn. Kommnosumus GyHKimi




26

I'paduk pyHkuuu.
DneMeHTapHbIe TPeoOpa3oOBaHUS
rpa¢ukoB GpyHKITHI

27

O6nacTh onpeaeneHus u
MHOKECTBO 3HAYCHUMN (yHKIINH.
Hymu ¢pynkuuu. [TpomexyTku
3HAK NOCTOSIHCTBA

28

Ué&rHble 1 HEYETHBIE (PYHKITHH.
[lepuonnveckue GyHKINM.
[IpomexxyTKH MOHOTOHHOCTHU
byHKIMHA

29

MaxkcuMyMbl U MUHUMYMBI
¢ynkunu. Haubonbiiee u
HaMMEHbIIIee 3HaUeHNE PYHKIUU
Ha MMPOMEKYTKE

30

JIuHeinas, KBapaTuyHas U
IpoOHO-IUHEHHas QYyHKIIUU

31

DJIeMEHTapHOE UCCIIEIOBAHUE U
oCTpoeHue TpaduKOB ITHX
byHKIMi

32

DJIeMEHTapHOE HCCIIEIOBAaHUE U
MOCTPOEHUE TpaUKOB ATHX
byHKIMMA

33

CTCHGHB C LICJIBIM IIOKA3aTCJIEM.
bunoMm HeroTona

34

CreneHsn ¢ LEIBIM II0Ka3aTEIEM.
bunom HeroTona

35

CrenenHast GyHKIMS C




HaTypaHBHBIM 1 OCJIBIM
noka3areseM. E€ cBolicTBa u

rpaduk

36

KonrponsHas pabora:
"Crenennas ¢pynkuus. Eé
cBoiicTBa u rpaduk"

37

Apudmernueckuil KOpeHb
HATypaJIbHOM CTEIIEHU U €0
CBOMCTBA

38

ApudmeTndeckuii KOpeHb
HaTypaJIbHOM CTENIEHU U €r0
CBOMCTBA

39

[IpeoOpazoBaHus YUCITOBBIX
BBIPKEHUH, CONIEPIKAIIUX
CTETICHU U KOPHHU

40

[IpeobpazoBaHust YMCIOBBIX
BBIPAKEHMI, COAEPIKAIUX
CTCIICHHU U KOPHH

41

[IpeoOpa3oBaHUs YUCIOBBIX
BBIPAKECHMI, COAECPIKALUX
CTETICHU ¥ KOPHU

42

HppanmoHanpHble ypaBHEHUS.
OcHOBHBIE METO/IBI PELLICHUS
MPpaLMOHAJIbHBIX YPaBHEHUM

43

HppaunoHanbHble ypaBHEHUS.
OCHOBHBIE METO/IbI peILIECHHS
UpPaLMOHATIBHBIX YPAaBHEHUN

44

HppauyroHanbHbIE YpaBHEHMUS.




OCHOBHBIE METO/IbI PEIICHUS
UppalMOHATIbHBIX YPaBHEHHM

45

PasHOCHIBHEIE Nnepexoanl B
PCIICHNH UPPALMOHAJIBHBIX
ypaBHEHUH

46

PaBHOCHIIBHBIE TTIEPEXO/BI B
pPELIEHUH UPPALIMOHATBHBIX
ypaBHEHU U

47

PaBHOCWIIBHBIE TIEpEXOABI B
pELIEHNN UpPaLMOHATIBHBIX
ypaBHEHUN

48

PaBHOCWIIbHBIE TIEPEXOIBI B
pELIeHUH UPPALMOHATIBHBIX
ypaBHEHUH

49

CgoiicTBa u rpaduk KOpHS n-0if
CTETIeHU KaK (PYHKIIUU 0OpaTHOMH
CTETICHU C HATYPaJIbHBIM
HOKa3aTeIeM

50

CgoiicTBa u rpaduk KOpHs n-0if
CTETIeHU KaK (PYHKIUU 0OpaTHOMH
CTETICHU C HATYPaJIbHBIM
HOKa3aTeIeM

51

KontponbHas padora: "CpolicTBa
U rpauk KOpHS N-0i CTENeHu.
WppannonanbHbie ypaBHeHUS"

52

CreneHb ¢ paliMoOHaIbHBIM
IIOKa3aTeJIEM U €€ CBOMCTBA

53

CreneHsb ¢ palliOHATBLHBIM




OKa3aTejIEM U €€ CBOUCTBA

54

Crenens ¢ pallMOHATbHBIM
IIOKa3aTeJIEM U €€ CBOUCTBA

55

[TokazaTenpHas GpyHKIUS, €€
CBOWCTBA U TpaduK

56

Hcnonws3zoBanue rpaduka
(GYHKIUM JUIsl pelIeHUs
ypaBHEHUH

57

Hcnonp3oBanue rpaduka
GYHKIUY JUTS] pEIICHUS
ypaBHEHUH

58

Iloka3aTenbHbIe ypaBHEHUS.
OcHOBHBIE METO/BI PELLICHUS
[I0Ka3aTeJIbHBIX YPAaBHEHUU

59

[ToxazarenbHblEe ypaBHEHUS.
OcCHOBHBIE METOIbI PEILICHUS
MOKa3aTeNbHBIX YPaBHEHUN

60

[Toka3aTenbHble ypaBHEHHS.
OcHOBHEBIE MCTOABI pCHICHUS
NIOKa3aTeIbHbIX yPaBHEHUN

61

Konrtponbnas pabora:
"ITokazaTenbHast QyHKIIHSL.
[ToxazarenbHble ypaBHEHUS"

62

Jlorapudm umncna. CoiicTBa
aorapudpma

63

Jlorapudm uucna. CBoiicTBa
norapupma

64

Jlorapudm yucna. CoiicTBa




norapupma

I[CC?ITI/ILIHBIC N HaTypPaJIbHBIC

65
J0rapuQmbl

66 JlecaTuuHble U HaTypalbHbIE
norapupMbl

67 [Ipeo6pa3oBanue BbIpakeHU,
coJieprKalux Jorapudmol

63 [IpeobpazoBaHue BbIpakeHUIH,
coJepKalux JorapuQmol

69 [IpeoOpa3zoBanme BhIpaKEHUH,
coJiepKaluX Jorapu(MeI

70 Jlorapudmuueckas QpyHKIus, e€
CBOIcTBa U rpaduk

71 Jlorapudgmuueckas GyHKIus, e
CBO¥CTBA U rpaduK
Hcnonp3oBanue rpaduka

72 GYHKIMH 1S pEeIISHUS
ypaBHEHUU
Hcnonws3zoBanue rpaduka

73 GyHKIMA 151 peIIeHUS
ypaBHEHUH
Jlorapugmuueckue ypaBHEHHs.

74 OCHOBHBIE METO/IbI PELLIEHUS
JOTapuUPMHUECKUX YpaBHEHUN
Jlorapugmuueckue ypaBHEHHUs.

75 OcCHOBHBIE METO/IBI PELLICHUS
JOTapuPMHUECKUX ypaBHEHUN

76 Jlorapudmudeckue ypaBHEHHS.




OCHOBHBIE METO/IbI PEIICHUS
jgorapupMUUECKUX ypaBHEHUI

77

PaBHOCUIIBHBIE TTEPEXO/IBI B
pelIeHNH JorapupMHUUECKUX
ypaBHEHUH

78

PaBHOCHIIBHBIE TTIEPEXO/BI B
pEeIIeHUH JIOTapUPMUIECKUX
ypaBHEHU U

79

KoHnTtposnbHas padoTa:
"Jlorapudpmuueckas GyHKIIHS.
Jlorapudgmuueckue ypaBHeHHs"

80

CuHyc, KOCUHYC, TAHT€HC U
KOTAQHI€HC YHCJIOBOTO apryMeHTa

81

Cunyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIIOBOTO apryMeHTa

82

ApKCUHYC, apKKOCHUHYC U
ApKTaHTeHC YHCIOBOTO
aprymeHra

83

ApKCHHYC, apKKOCHHYC U
apKTaHT€HC YHCIOBOTO
apryMmeHra

84

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPEIEICHHUE
TPUTOHOMETPUUECKUX (PYHKITHI
YHCJIOBOT'O apryMeHTa

85

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEIEICHUE
TPUTOHOMETPUUECKUX (PYHKIIHM




YHUCJIOBOTO apryMeHTa

OcHOBHbBIC TPUTOHOMECTPUUCCKHUC

86
bopmyIbl

27 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIIBI

28 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyJIbI

29 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmyIbI
[IpeoOpazoBanue

90 TPUTOHOMETPUUYECKUX
BBIPKEHUMN
[Ipeo6pa3oBanue

91 TPUTOHOMETPUYECKUX
BBIPAXKEHUI
[IpeobpazoBanue

92 TPUTOHOMETPUYECKUX
BBIPKECHUIN
[IpeobpazoBanue

93 TPUTOHOMETPUUECKUX
BBIPAKCHUIN

94 Pemienue TpuroHoMeTpHUYECKUX
ypaBHEHUU

95 Pemenne TpuronoMeTpuuecKux
ypaBHEHUH

96 Pemenune TpuroHoMeTpruecKux
ypaBHEHUH

97 PelieHue TpUroHOMETPUYECKUX




ypaBHEHUH

98

Peuienne TpUroHOMETpUYECKUX
yYpaBHEHUN

99

Pemennie TpUroHOMETpUYECKUX
ypaBHEHUH

100

Pewienne TpuroHOMETpU4ECKUX
ypaBHEHUH

101

KontponbHas pabora:
"TpUroHOMETPUYECKUE
BBIPAXCHUS U
TPUTOHOMETPUUECKUE
ypaBHEeHUA"

102

ITocnemoBaTenbLHOCTH, CIIOCOOBI
3aJlaHus IIOCJICIOBATSIILHOCTEH.
MeTtox MmaTemMaTHUECKOM
WHIYKIIUU

103

MOHOTOHHBIE M OTPAHUYCHHBIC
noclneaoBaTenbHOCTH. McTopus
aHaAIN3a 0ECKOHEYHO MaJIbIX

104

Apudmerraeckast Iporpeccus

105

I'eomeTrpuueckas nporpeccust

106

beckoneuHno yObIBaroIas
reoOMeTpHUYECcKas POrpecCus

107

CymMma OeckoHe4YHO yObIBaromien
Te€OMETPUYECKOH MPOrpeccun

108

JIuHelHbI 1
HKCIIOHEHLIUAIIBHBIN pocT. Yucmo
e. @opmyJia CIOKHBIX




MPOLIEHTOB

109

JIunelHbI 1
HKCIIOHEHLIUAIIBHBIN pocT. Yucmo
e. @opmyJia CIOKHBIX
IIPOLICHTOB

110

Hcnonp30BaHne IpOTpecCHu s
pELIeHUs peasIbHbIX 3a7a4
MPUKJIATHOTO XapakTepa

111

KoHnTtposnbHas padoTa:
"ITocnenoBaTeILHOCTH U
nporpeccun’”

112

HenpeppiBHble GyHKIUN 1 UX
CBOMCTBA

113

Touka pa3pbiBa. ACUMIITOTBI
rpaduKoB QyHKIHI

114

CaoiicTBa GyHKIHHA
HETIPEPHIBHBIX HA OTPE3Ke

115

CaoiicTBa QyHKIUN
HETIPEPHIBHBIX HAa OTPE3Ke

116

Meroza MHTEPBAJIOB VISl pELICHUS
HEPaBEHCTB

117

MeTOI[ HHTCPBAJIOB IS PCHICHHA
HCPABCHCTB

118

MeTto1 UHTEPBAIOB JJISl PEIICHUS
HEPABEHCTB

119

[IpuMeHeHue cBOWCTB
HETPEPbIBHBIX QYHKIHHA 1151
peleHus 3axa4y




[IpumeHeHne CBOKCTB

120 HETPEPHIBHBIX QYHKIIAN TS
peleHus 3aaau

121 [IepBas u BTOpas Npon3BOAHbBIE
byHKIMHA

122 Ornpenenenne, reoOMeTPUUECKUI
CMBICII IPOU3BOIHON

123 Onpenenenne, Guzndeckuii
CMBICTT IPOU3BOIHOMN

124 YpaBHEHHE KacaTeJIbHOU K
rpaduky QyHKIIH

125 YpaBHEHHE KacaTeJIbHOU K
rpaduxy GyHKINN

126 [Ipon3BOHBIE ATIEMEHTAPHBIX
byHKIMHA

127 [Ipou3BoiHbIE 37IEMEHTAPHBIX
byHKIUI
[TpousBogHAs CYMMBI,

128 IIPOU3BEJEHUS, YACTHOTO U
KOMIO3UIINH (PYHKIIHIA
[IpousBoaHast CyMMBbl,

129 MPOMU3BEECHHUS, YACTHOTO U
KOMMO3UINH (PYHKIIHIA
[IponsBoHas CymMMBlI,

130 MIPOMU3BEIEHHUS, YACTHOTO U
KOMITO3HITNH (QyHKITHHA

131 KonrtponbHas pabora:

"I[IpouzBoHas"




[ToBTOpenwue, 0600MIEHNE,
132 cucTeMaTH3aus 3HaHUH:
"VpaBuenus"

[ToBTOpeHnue, 06001ICHNE,

133 CHCTEeMaTH3aIlrs 3HAHHI: 1
"OyHkIIn"
134 Hrorosas koHTpoJIbHAs paboTa 1 1
135 Hrorosasi koHTpObHAs paboTa 1 1
136 [ToBTOpeHwme, 0606H16H1ile, 1
CHCTeMaTH3aIlvs 3HAHUHN
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIEC

pecypchl

[IpuMeHeHne Mpou3BOJHOM K
HCCIIe0BaHNI0 (QYHKIMN Ha
MOHOTOHHOCTH M SKCTPEMYMBI

[IpuMeHeHne npon3BOJHOM K
MCCJIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpuMeHeHne Npon3BOIHOM K
UCCIeIOBaHMIO (PYHKINH Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumMeHneHre TPOU3BOJHON K
UCCIIeIOBaHUIO (PYHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeHeHre Mpou3BOIHOM K
UCCIIeIOBaHUIO (GYHKIINI Ha
MOHOTOHHOCTH M SKCTPEMYMBI

[IpuMeHeHne npon3BOHOM K
HCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb Y KCTPEMYMBI

Haxoxxaenre HanOoJIBIIETO U
HAaNMEHBIIIET0 3HAUECHUS
HENPEePBIBHON (YHKITUU HA
OTpe3Ke




Haxoxxnenue HanOOJIBIIIETO U
HaUMMEHBIIIEr0 3HAYCHUS
HEIpephIBHON (DYHKIIMH HA
OTpe3Ke

Haxoxxnenue HanOOJIBIIIETO U
HAUMEHBIIIETO 3HAYECHUS
HEIpepHIBHON (DYHKITUU Ha
OTpe3Ke

10

Haxoxxgenrie HanOoJIBIIETO U
HAaNMEHBIIIETO 3HAUYCHUS
HENPEePBIBHON (YHKITUU HA
OTpe3Ke

11

Haxoxxaenre HanOoOJIBIIETO U
HAaNMEHBIIIET0 3HAUCHUS
HENPEePBIBHON (YHKITUU HA
OTpe3Ke

12

Haxoxxaenne HanOobIIero u
HAaUMEHBIIIETO 3HAYCHUS
HEeNpephIBHON (QYHKIIUU HA
OTpE3Ke

13

[Ipumenenue npon3BogHON
JUISL HAXOKACHUS HAUITYYILIero
pelIeHus B MPHUKIIAAHBIX
3aJadax

14

[IpumeneHre TPON3BOJHOM
JUISL HAXOXKJCHUS HAaUJTy4IlIero
peLIeHUs B IPUKIIAJIHBIX
3a1a4ax

15

[IpumeHeHue nporu3BOIHOM




JUTSL OTIPENIEIICHUS] CKOPOCTH U
YCKOPEHHs TpoIiecca,
3aJ]aHHOTO (POPMYJIION WK
rpagukomM

[IpumeneHnne npou3BOIHON
JUTSL OTIPEICIICHUS] CKOPOCTH U

16 YCKOpEHHMS TIpoIiecca,
3ajaHHOTO (POpPMYIION MK
rpagukomM

17 Komnozurnus pyskimit

18 Komnosutus GpyHKimii

19 Kommozumus ¢hyHKimii
I'eomerpuueckue o6pa3sl

20 YpPaBHEHUI HAa KOOPJIAUHATHOMN
IUIOCKOCTH
['eomeTpuyeckue 06pasbl

21 YpaBHEHUI HA KOOPJIUHATHOU
IUIOCKOCTH
KonTponbhas pabota:

22 "UccnenoBanue GyHKIHHA C
MTOMONIBIO TPOU3BOTHOM"

7 [IepBooOpa3Hasi, O0CHOBHOE
CBOMCTBO NEPBOOOPA3HBIX
[IepBooOpasubie

24 3JIEMEHTAPHBIX (YHKLIUH.
[IpaBuna HaxoxaeHUS
epBOOOPA3HBIX

25 [TepBooOpasHble




3JIEMEHTapHbBIX (PYHKIINH.
[IpaBuna HaxOXACHUS
IepBOOOPA3HBIX

26

Hurerpai. I'eomerpuyeckuii
CMBICJI HHTETpaIa

27

Brruncnenue onpeaenéHHoro
uHTerpasa no popmyse
Herorona-Jleioauna

28

Berancnenue onpeieiéHHOTro
UHTErpaiia mo popmysie
Herorona-JleiOaunna

29

[IpumeHeHne nHTErpana 1
HaXOKJCHUS IJI0Ia el
IJIOCKUX UTyp

30

[IpuMeHnenue uHTErpasa Ui
HaXOXIeHUS 00BEMOB
TEOMETPUUECKHUX TETl

31

[Ipumeps! perieHun
Qg depeHIraIbHbIX
ypaBHEHUH

32

[Ipumepsl penieHuit
mudhepeHIaTbHBIX
yYpaBHEHUU

33

Maremarnyeckoe
MOJICJINPOBAHHUE PEATIBHBIX
IPOLIECCOB C MOMOIIBIO
TuddepeHIaIbHbIX
yYpaBHEHUN




34

KonTponbhas pabota:

"[TepBooOpa3nas u uHTErpan"

35

Tpuronomerpuueckue
¢$yHKINH, UX CBOICTBA U
rpaduKu

36

Tpuronomerpuueckue
(GyHKLNH, X CBOICTBA U
rpaduku

37

Tpuronomerpuyeckue
(bYHKINH, UX CBOWCTBA U
rpaduxu

38

Tpuronomerpuueckue
GyHKIIMH, UX CBOMCTBA U
rpaduku

39

Tpuronomerpuueckue
(GYHKIMH, UX CBOWCTBA U
rpaduxu

40

OT100p KOpHE
TPUTOHOMETPUUECKHUX
YPaBHEHUH C MOMOLIBIO
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH

41

OT100p KOpHEi
TPUTOHOMETPUUECKHUX
YPaBHEHUH € MOMOLIBIO
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH

42

OT160p KOpHEi




TPUTOHOMETPUUECKUX
YpaBHEHUH C MOMOIIBIO
TPUTOHOMETPHUUYECKOMN
OKPYXHOCTH

43

OTt60p KOpHEN
TPUTOHOMETPUIECKUX
YpaBHEHUH C MOMOIIBIO
TPUTOHOMETPHUUYECKOMN
OKPYXHOCTH

44

Pemenue
TPUTOHOMETPUUYECKUX
HEpPaBEHCTB

45

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

46

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

47

Penrenue
TPUTOHOMETPHUYECKUX
HEpaBEHCTB

48

KonTponbhas pabota:
"I'padukn
TPUTOHOMETPUUYECKUX
byHKIHIA.
Tpuronomerpuueckue
HEpaBeHCTBA"

49

OcCHOBHBIE MCTOABI pCIICHUS
IMMOKa3aTCJIbHbIX HCPABCHCTB




OcHOBHEBIC MCTOABI pCIICHUS

20 IIOKa3aTeJIbHbIX HEPABEHCTB
51 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
5 OCHOBHBIE METO/IBI PEIICHHS
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIEC METO/IBI PEIICHUS
53 JgorapupMuIEcKux
HEPaBEHCTB
OCHOBHBIE METO/IBI PEIICHUS
54 JOTapuPMHIECKUX
HEPaBEHCTB
OCHOBHBIE METO/IbI PEILICHUS
55 JOTapUPMHUECKUX
HEPaBEHCTB
OCHOBHBIE METO/IBI PEIICHHS
56 J0Tapu(PMUUECKIX
HEPaBEHCTB
57 OCHOBHBIEC METO/IBI PEIICHUS
MPPALOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHUS
UpPPaIMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEILICHHS
UpPaLOHATILHBIX HEPABEHCTB
60 OCHOBHBIEC METO/IBI PEIICHUS
UPPALOHATILHBIX HEPABEHCTB
61 I'paduueckue MeTo b1

PEICHUA UpPaAllMOHATIbHBIX




ypaBHEHUH

62

I'paduueckue mMeTobI
PCHICHUA UpPALlMOHAJIBHBIX
ypaBHEHUH

63

I'paduueckue MeTo b1
pEILIeHUs IOKa3aTENbHbIX
ypaBHEHUU

64

['padpuaeckue meToabI
pellIeHus OKa3aTeIbHbIX
HEPABEHCTB

65

['paduueckue meroan
pelieHus JorapupMUIecKux
ypaBHEHUH

66

I'paduueckue MeTo b1
pereHust JorapupMUIECKuX
HEPaBEHCTB

67

I'paduueckue MeTo b1
peLIeHHs J0rapuPpMUIECKUX
HEPABEHCTB

68

['papraeckue mMeToIbI
pelIeHHs TOKa3aTeIbHBIX U
JOTapUPMHUECKUX YPaBHCHUIN

69

['padpuaeckue meToabl
pelieHus oKa3aTeIbHBIX 1
Jorapu(pMUUECKUX YpaBHEHUI

70

I'paduueckue MeTobI
peleHus MoKa3aTebHbIX U
JgorapupMuIEcKux




HEpPABEHCTB

71

I'paduueckue meTob!
PCIICHHMA IMMOKA3aTCIbHBIX U
JOTaprUPMHIECKUX
HEPABEHCTB

72

KonrponsHas padora:
"HppanmoHanbpHbIE,
1OKa3aTesbHbIe U
norapudmmuyeckue
HepaBeHcTBA"

73

KommnekcHsle yncna.
Anrebpanueckas u
TpUroHoMeTpudeckast HopMsl
3aIiCH KOMIUIEKCHOTO YHciia

74

KommekcHsle uucna.
Anrebpanueckas u
TpUroHOMeTpUYeckast HOpMsI
3aMMcH KOMIUIEKCHOTO YHClia

75

ApudmeTrueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIAMU

76

Apudmerndeckue onepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

77

N3obparkeHne KOMIUIEKCHBIX
4ycesl Ha KOOPAUHATHOU
IUIOCKOCTH

78

I/I306pa>I<eHHe KOMIIIICKCHBIX
YHUCCJI Ha KOOpI[HH&THOIZ
IIJIOCKOCTH




79

®opmyna Myaspa. Kopau n-
OU CTEIIEHU U3 KOMILJIEKCHOI'O
quciia

80

®opmyna Myaspa. KopHu n-
OU CTEIIEHN U3 KOMILJIEKCHOT'O
qycia

81

[TpumeHeHe KOMIUIEKCHBIX
YHCEJ ISl PELICHUS
du3nueckux u
reOMETPUYCCKUX 33139

82

Kontponbhas pabota:
"KommrekcHbie uncia"

83

HatypanbHble u 1esnble yucna

84

Harypanbnsle u niensie yucna

85

[IpuMmeHeHre npu3HaKkoB
JEIUMOCTH LIEJIBIX YUCE

86

[IpuMeHeHne npu3HaKoB
JEJIMMOCTH LIEJIBIX YUCEI

87

[Ipumenenue npu3HaKkoB

JCIINMMOCTHU LCJIBIX YHUCCII:
HOJI u HOK

88

[TpumeHeHre mpU3HAKOB
JETUMOCTH LIETIBIX YHCEN:
HO/l u HOK

89

[IpumeHeHne MpU3HaKOB
JEIAMOCTH LIEIIbIX YHACEN:
OCTaTKH 10 MOJYJIO

90

[IpuMeHeHne npu3HaKoB




JCIIMMOCTHU LECJIbIX YHUCECII:
OCTaTKH I10 MOAYJIHO

91

IIpuMeHeHue npu3HaKoB
JETUMOCTH IICJIbIX YHCE:
anroputM EBkimaa s
pELICHHS 3a/1a4 B LEJbIX
qHCIIax

92

KonrtponbHas pabora:
"Teopus HeabIx yucen"

93

Cucrema ¥ COBOKYITHOCTh
ypaBHeHU. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIEICTBUS

94

Cucrema 1 COBOKYTHOCTh
ypaBHEeHU. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-
CJIe/ICTBUS

95

OcHOBHBIE MCTOABI pCIICHUS
CHCTEM U COBOKynHOCTCfI
palrOHaJIbHBIX ypaBHeHI/Iﬁ

96

OCHOBHBIE METO/IbI PELLIEHUS
CHUCTEM U COBOKYITHOCTEU
UPPalUOHAIBHBIX YPABHCHUN

97

OcCHOBHBIE METO/IBI PELLICHUS
CHUCTEM U COBOKYITHOCTEU
IIOKAa3aTeJIbHBIX YPAaBHEHHUI

98

OcHOBHbBIE MCTOAbI pCIICHUS
CHUCTEM U COBOKyHHOCTCﬁ




IIOKAa3aTeJIbHbIX YPAaBHEHHUI

99

OCHOBHBIE METO/IbI PEIICHUS
CUCTEM U COBOKYITHOCTEU
JOTapu(PMHUECKUX YpaBHEHUI

100

OCHOBHBIE METO/IbI pEILICHHS
CHCTEM M COBOKYITHOCTEH
JOrapuPpMHUUECKUX ypaBHEHUN

101

[IpumeHeHne cucreM K
PEILICHUI0 MaTEMaTHYECKUX
3a/1a4 U 3a/1a4 U3 pa3In4HbIX
o0acTeil HayKH U peanbHOM
JKU3HU, UHTEpIIpETalUs
IIOJIyYEHHBIX PE3YJIbTATOB

102

[IprumeHeHue cucTeM K
PELIEHUI0 MaTEMATHYECKUX
3a/1a4 U 3a/1a4 U3 pa3In4HbIX
o0acTeil HayKH U peanbHOM
YKU3HU, UHTEpIpETalus
MIOJIYYEHHBIX PE3YJIbTATOB

103

[TpumeHeHe HepaBEeHCTB K
PELICHUIO MaTeMaTHYECKUX
3ala4q 1 3aa4 U3 pa3JINYHbIX
o0acTeil HayKH U peanbHOM
JKU3HU, UHTEPIIpETaLUs
MOJTYYCHHBIX PE3YyJIbTAaTOB

104

Konrtponbhas pabora:
"CucreMbl palliOHAJIbHBIX,
UPPaMOHATBHBIX
NIOKa3aTeIbHBIX U




JgorapupMuIEcKux
ypaBHeHUI"

105

PanyoHanbHbIE YpaBHEHUS C
napameTpamu

106

PanrionanbHble HEpaBEHCTBA €
napameTpamu

107

PanmoHanbHbBIE CUCTEMBI C
rnapamMeTpamu

108

WppannonanbHble ypaBHEHHUS,
HEPaBEHCTBA € lTapaMeTpamMu

109

HppanmoHanbHble CUCTEMBI C
napaMmeTpamu

110

[Toka3arenbHble ypaBHEHHS,
HEPaBEHCTBA C apaMeTpamMu

111

ITokazaTenbHBIE CUCTEMEI C
rapaMeTpamu

112

Jlorapudmuueckue
ypaBHEHUs, HEPABEHCTBA C
napameTpamu

113

Jlorapupmuueckne CUCTEMBI ¢
napameTpamu

114

Tpuronomerpuueckue
yYpaBHEHUs ¢ ITapaMeTpamu

115

Tpuronomerpuyeckue
HEPAaBEHCTBA C TapaMeTpaMHu

116

Tpuronomerpuueckue
CUCTEMBI C IIapaMeTPaMu

117

[Toctpoenue u uccinenoBaHue




MaTeMaTHYECKUX MOJeIei
pEAIbHBIX CUTYALIM C
MOMOIUIbIO YPaBHEHUH C
napameTrpamu

118

ITocTpoenue u uccinegoBaHue
MaTeMaTHYECKUX MOJeIei
pEaJIbHBIX CUTYALIMI C
MOMOIIbIO CUCTEM YpaBHEHUN
C mapamMeTpaMu

119

ITocTpoenue u uccinegoBaHue
MaTeMaTHYECKUX MOJeIei
pEIbHBIX CUTYALIH C
MOMOIIbIO CUCTEM ypaBHEHUMN
C mapamMeTpaMu

120

Kontponbnas padota: "3amaun
¢ mapameTpamu"

121

[ToBTOpeHnue, 06001IeHNE,
cucTeMaTH3aIus 3HaHU:
"VpaBHeHus"

122

[ToBTOpEHME, 0000IICHUE,
CHCTeMaTH3allys 3HAHMI:
"VpaBHeHus"

123

[ToBTOpenme, 0600IIECHNE,
cUcTeMaTH3allys 3HaHUi:
"VpaBHeHus. CucteMpl
ypaBHEHHUH"

124

[ToBTOpenme, 0600IIEHNE,
cHCTeMaTH3aIs 3HaHUH:
"Hepasenctna"




125

[ToBTOpenwue, 0600MIEHNE,
cucTeMaTH3aus 3HaHUH:
"Hepasenctna"

126

[ToBTOpeHnue, 06001ICHNE,
cucTeMaTH3aIHsI 3HAHWM:
"HepaBeHnctna"

127

[ToBTOpeHnue, 06001IeHNE,
cucTeMaTHu3aIus 3HaHU:
"IIponsBoaHas u eé
npuMeHeHue"

128

[ToBTOpenue, 06001IIEHNE,
cucTeMaTH3alys 3HAaHHMA:
"IIponsBoaHas u eé
npuMeHeHue"

129

[ToBTOpEHHE, 0000IICHUE,
CcUCTEeMaTH3aIus 3HAaHHUMH:
"IIponsBogHas u eé
npuMeHeHue"

130

[ToBTOpEeHME, 0600IICHUE,
cucTeMaTH3alys 3HaHWM:
"NHuTerpan u ero
npuMeHeHue"

131

[ToBTOpenme, 0600IIECHNE,
cUcTEMAaTU3aIis 3HAHUN:
"OyHkuun"

132

[ToBTOpenue, 06001ICHNE,
cUCTeMaTH3aIusI 3HAHW:
"®yHkuun"




[ToBTOpenwue, 0600MIEHNE,

133 cUCTeMaTH3aIHs 3HAHWMI: 1
"®yHkuun"

134 Hrtorosast KOHTpoOJIbHASA 1 1
pabota

135 HToroBast KOHTpONbHAS 1 I
pabota

136 [ToBTOpEeHme, 0600IIECHNE, 1
cUCTeMaTH3aIus 3HaHUI

OBIIEE KOJIMYECTBO HACOB 136 10

[10 [IPOT'PAMME







IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUAA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kox
NMPoBePsSieMOro
pe3yabTarTa

1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero oopa3oBaHusi

Yucna ¥ BEIYUCIIEHUS

1.1

OnepupoBaTh MNOHATHSAMH: PpALUOHAIBHOE U JIEHCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAS U IECATHYHAS IPOOb, POIIEHTHI

1.2

BreimonaaTe apI/I(I)MeTI/I‘IeCKI/Ie oncpanuun C panirnOHaJIbHBIMHU u
JEUCTBUTEIILHBIMU YHCIIaMU

1.3

BoinonHaTe npubnnkEéHHbIE BBIUUCICHHS, UCIIONIb3YS MTpaBuiia OKPYIJICHHUS,
JIeNIaTh IPUKUIKY U OLIEHKY PE3yJIbTaTa BBIYMCICHUN

1.4

OnepupoBaTh MOHATHAMM: CTENEHb C LENbIM IOKa3aTelleM, CTaHJapTHas
dopma 3ammcu ACWCTBUTENBHOTO 4YHCIA, KOPEHb HATYypaJbHON CTEINEHH,
UCIOJIb30BaTh MOJAXOASIIYI0 (OpMY 3alMUCH ACUCTBUTEIbHBIX YHUCEN IS
peleHus MPakTUYECKUX 3a/1a4 U IIPEICTABICHUS TaHHBIX

1.5

OnepupoBaTh NOHATUAMU: CUHYC, KOCUHYC U TAHT'€HC IIPOM3BOJIBHOIO YTJIa;
UCMONBb30BaTh  3alMCh  MPOU3BOJBHOIO  yriia  4epe3  oOpaTHbIE
TPUTOHOMETpHUYECKHE (DYHKIHH

YPaBHeHI/If{ U HCPAaBCHCTBA

2.1

OnepupoBaTh MOHATUSAMHU: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO, LIEJIOE,
paluoHaIbHOE, UppaLMOHAIILHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE

2.2

BoimonsaTe npeodpa3zoBaHus TPUTOHOMETPUUYECKUX BBIPAXKEHUH U pelIaTh
TPUTOHOMETPUYECKUE YPABHEHUS

23

BbinonuATe npeoOpa3oBaHus LENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
BBIDQ)KEHUII M peliaTh OCHOBHbIE THIBI LENbIX, PALUOHAIBHBIX U
UppalMOHATIbHBIX YPAaBHEHHUI U HEPABEHCTB

24

IIpuMeHATh ypaBHEHHMsT M HEPaBEHCTBA I PEUICHUS MaTeMAaTHYECKHUX
3ajiad M 3a]1a4 U3 Pa3IUuHbIX 00JacTel HAyKU U pealbHON )KU3HU

2.5

MonenupoBaTh peajbHbIE CHUTYalldd Ha S3bIKE aireOpbl, COCTABIATH
BBIPAYKCHHSI, YPABHEHUS, HEPABEHCTBA MO YCJIOBUIO 3aJayM, HCCIEI0BAaTh
MIOCTPOEHHBIE MOJIENIN C MCTIOIb30BAaHUEM allliapara ainreopbl

@yHKUIUN U TpadUKU

3.1

OnepupoBaTh NOHATUAMU: QYHKIUS, CIOCOOBI 3a1aHus QyHKIUHU, 00J1acTh
ompenesieHusT W MHOXKECTBO 3HaueHWW GyHKIMH, Tpaduk GyHKIHUH,




B3aMMHO OOpaTHbIe PYHKIUU

OHCpI/IpOBaTL MOHATUSAMHU: YETHOCTh M HEYETHOCTH (I)YHKL[I/II/I, HYyJIn

32 (GYHKITUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonw3oBathk rpaduku GyHKIUN A1 pelIeHUs] ypaBHECHUIH
34 Crtpouth U yuTaTh rpaduKy TUHEHHON (YHKINHU, KBaAPATUIHOW (PYHKIINH,
CTCTICHHOW ()YHKITUH C [IEIBIM TTOKa3aTeIeM
Hcnons3oBath rpaduku (QyHKUMHA JUIS HCCIENOBAaHUS TPOIECCOB U
3.5 3aBUCHUMOCTEH MpHU PEIICHWU 3a7ad M3 JPYruX Y4eOHBIX MPEIMETOB U
peaNIbHOM JKU3HHU, BBIpaXaTh POpMyJIaMHU 3aBUCUMOCTU MEXIY BEIUYUHAMHI
4 Havana maremaTnueckoro aHannsa
41 OnepupoBaTh MOHATUSMHU: MOCIEAOBATEIBHOCTh, apudmernyeckas u
' reoMeTpuyecKasi Mporpeccuu
49 OnepupoBaThb TOHATUSAMU: OECKOHEYHO YObIBalomass TeoMeTpUuyecKas
’ nporpeccusi, cyMMa O0€CKOHEYHO yObIBAIOIIECH TreOMETPUIECKON TPOrPECcCUu
4.3 3amaBaTh MOCIEIOBATEIFHOCTH PA3IMYHBIMU CTIOCOOAMHU
44 Hcnonp30BaTh CBOMCTBA IMOCIENOBATENBHOCTEW U INPOrPECCUU IS
' pEIIeHUs peasIbHbIX 3aja4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
5.1 OrnepupoBaTh NOHIATHSIMU: MHOXKECTBO, ONIEpaIliy HaJ MHOXKECTBAMH
Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar JJid  ONUCAHUsA
5.2 pealbHBIX MPOIIECCOB U SBICHUH, MIPHU PEIICHUU 3a/1a4 U3 JPYTUX Y4eOHBIX
MpPEAMETOB
53 OnepupoBaTh  TOHATHUSMH:  OMpENEICHUE,  TeopeMa,  CIEICTBHE,
JI0Ka3aTeJIbCTBO
11 KUJIACC
Kon .
IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM
NPoBepPSIEeMOro .
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero 001ero oopa3oBanusi
pe3yjabTarta
1 Uucna u BBIYUCICHUS
OnepupoBaTh MOHATUSIMHU: HaTypajdbHOE, LEJIOE€ 4YHUCIIO; HCIOIb30BaAThH
1.1 MPU3HAKU JEIUMOCTU LIEJIBIX YHUCEN, PA3JIOKEHHE YHUCIa Ha MPOCThIE
MHOKHUTENH JIJIS1 peIICHUs 3a7a4
1.2 OnepupoBaTh NOHATHEM: CTENEHb C PALIMOHATIBHBIM OKa3aTeIeM
13 OrnepupoBaTh MOHATUSAMH: JIOTapu(dM YucCia, JECATUUHBICE U HATYpaIbHBIC
’ sorapuMel
2 YpaBHEHUs U HEPABEHCTBA
2.1 [IpumMeHATh CBOMCTBA CTENMEHW JJIs TpeoOpa3oBaHUs  BBIPAKCHHM,




ONCprUpOBaTh MOHATHUAMMU: TIOKA3aTCIIBHOC YPaBHCHUC MW HCPABCHCTBO,
p€maTb OCHOBHBIC THUIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

2.2

BoemonHaTe mpeoOpa3oBaHUs BBIPAKEHHM, COJAEpXKAIIUX JIOTapU(MBbI;
ONIEpPHPOBATH MOHATUAMU: JIoTapu(MUUECKOE ypaBHEHHE M HEpPaBEHCTBO;
pemaTh OCHOBHBIC THITHI JIOTApU(PMUUECKUX YPAaBHEHUI U HEPABEHCTB
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Haxoaguts peuIcHuAd HpOCTCfIIlIPIX TPUTOHOMECTPUUICCKHUX HCPABCHCTB

2.4

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pelleHUE;
UCITIOJIB30BAaTh CUCTEMY JIMHENHBIX YPABHEHHUM Ul PEILICHMS MPAKTUYECKUX
3a1a4

2.5

Haxoauts pemenust IpoCTeUIINX CUCTEM U COBOKYITHOCTEM PALIMOHAIBHBIX
YpPaBHEHUH U HEPABEHCTB

2.6

MOI[GJ'II/IpOBaTB pCaJIbHBIC CUTyallUd Ha SA3BIKC anre6pm, COCTaBJIATH
BBIPpAXKCHUSA, YPABHCHUSA, HCPABCHCTBA M CHUCTEMbI I1I0 YCJIOBHIO 3aJidayiH,
HCCJIICA0BATh MOCTPOCHHLIC MOJCIN C UCIIOJIB30BAHUCM allrapara anre6p51

DOyHKINUU U TpaPUKH

3.1

OnepupoBaTh MOHATUSAMH: TEpPHOAMYECKAs (QYHKUUS, TMPOMEXKYTKH
MOHOTOHHOCTH (YHKIIUH, TOYKH HSKCTpeMyMa (yHKIUH, HauOojbliee WU
HauMeEHbIllee 3HaueHus (PyHKIMM Ha NMPOMEXKYTKE; MCIOJB30BaTh WX IS
uccienoBaHus PyHKIMH, 3aJaHHOU TpaduKoM

3.2

OnepupoBaTh NOHATUAMH: T'padUKU MMOKA3aTENbHOU, JOrapupMUUECKOr U
TPUTOHOMETPUYECKMX (YHKUMH; H300pakaTb HMX Ha KOOPJMHATHOU
TUTOCKOCTH M UCTIOJIB30BATh JIUIsl pEIICHHsI YpaBHEHH U HEPABEHCTB

33

N300paxaTh Ha KOOPAUHATHOM TIOCKOCTH Ipa)UKu TUHEHHBIX ypaBHEHUN
Y UCTIOJIBh30BaTh UX JJIS PELICHUS CUCTEMbI TMHEHHBIX YpaBHEHHIA

3.4

Hcnonp3oBate rpaduku GyHKIUA 11 WCCIEAOBAHHUS IIPOILIECCOB W
3aBHCUMOCTEH U3 IpYruX y4eOHBIX IUCHUIUIMH

Hauana matemaTnueckoro aHajinsa

4.1

OnepupoBaTh MOHATUSMU: HENPEPbIBHAS (PYHKINS, TPOU3BOIHAS (QYHKIUY;
UCIIONIb30BaTh T€OMETPUYECKUN U (PU3MYECKHl CMBICT MPOU3BOJHOM ISt
pelieHus 3aaa4y

4.2

Haxoauth  mpous3BOAHBIE  3JEMEHTAPHBIX  (QYHKIUH,  BBIYUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOIO (QYHKIIMUN

43

Hcnonb30BaTh  MPOM3BOAHYIO  JUId  HCCIENOBaHMA  (YHKUMH  Ha
MOHOTOHHOCTb M 3KCTPECMYMbI, MPUMCHATHL PC3YJIbTAaTbl HCCICAOBAHHUA K
MOCTPOEHHUIO rpapuKoB

4.4

Hcnonp3oBaTh MNPOU3BOAHYIO IS HAXOXKACHUA HAWIIYUHICTO PCHICHUS B
MMPUKIAAHBIX, B TOM YHUCJIC COUUAJIBHO-DKOHOMHUYCCKHUX, 3aadax

4.5

OnepupoBaTh MOHATUSIMU: TiepBooOpa3Hass M MHTErpaj; IOHHUMATh
TEOMETPUUCCKUIN ¥ (PU3MUECKHI CMBICT HHTErpajia

4.6

Haxoaute nepBooOpa3Hbie 3JIeMEHTAPHBIX (DYHKIHMA, BEIYUCISATH HHTETpall
no ¢popmyne Herorona — JleitGHuia




4.7

Penrtate MMPpUKJIAAHBIC 3aa4i, B TOM YHCJIC COIMUAIIBHO-3KOHOMHYCCKOI'0 U
(GU3NIECKOTo XapakTepa, CPeJACTBAMHI MaTEMATUIECKOTO aHaJIHM3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

Kon
1 Yucna v BBIYUCIECHUS
Paunonanbupie  uncna. OOBIKHOBEHHbIE M JAECATUYHBIE JpOOM, IPOLIEHTHI,
11 OecKOHEUYHbIE MepUoInYecKue poou. ApudmMeTniyeckue ornepanuu ¢ parroHaIbHbIMU
' YuCIaMu, TpeoOpa30BaHUs YMCIOBBIX BhIpakeHu. [IpuMenenne apooeit u mporeHTOB
JUISL peLIEHUs MPUKIIAHBIX 33/1a4 U3 Pa3IMYHbIX OTpaciael 3HaHUI U peabHOU KU3HU
JleiicTBuTenpHBIC YnCIa. ParoHanbHbIe M HPPALMOHAIBHBIE YHCTa. ApHPMETHIECKHIEe
1.2 omepanu C JACHCTBUTEIBHBIMU YHCHaMH. [IpuOIMKEHHBIE BBIYHCICHUS, TpPaBUIIA
OKPYTJICHUS, IPUKUIKA U OIIEHKA Pe3yJIbTaTa BEIYMCICHUN
Crernens ¢ nensiM nokaszarenem. CtannaptHas Gpopma 3amnucu JeiCTBUTENLHOTO YUCIA.
1.3 Hcnonb3oBanue moaxosmien Gopmbl 3amucu ACHCTBUTEIBHBIX YUCEN ISl PEIICHUS
MPaKTUYECKUX 3aJ1a4 U MPEJICTABIICHUS TAHHBIX
14 ApudmeTndeckuii KOpeHb HaTypaldbHOW cTeneHu. JlelcTBUS ¢ apudMeTHYECKUMHU
' KOPHSIMU HaTypaJIbHOM CTENEHU
L5 CuHyCc, KOCHUHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHIe€HC YKCIOBOI0 apryMeHTa
2 YpaBHEHUs U HEPABEHCTBA
2.1 ToxxmecTBa U TOKIECTBEHHBIE MPEOOpa30BaHUS
29 [IpeobpazoBaHue TPUrOHOMETPUUECKUX BhIpaxkeHUNH. OCHOBHBIE TPUTOHOMETPUUECKUE
' GopMyIbI
)3 VpaBHeHue, kopeHb YypaBHeHus. HepaBeHCTBO, pelieHne HepaBeHCTBa. Merton
' HUHTEPBAJIOB
2.4 Pemenue nensix u ApoOHO-pAIMOHATBHBIX YPABHEHUI 1 HEPABEHCTB
2.5 Pemienue uppaioHanbHBIX YPaBHEHUN U HEPABEHCTB
2.6 Pelienne TpUroHOMETPUYECKUX YPaBHEHUI
57 [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMAaTUUECKHUX 3a/1a4 U 3a/1a4 U3
' pa3nuyHbIX 00IacTeil HAYKU U PeaIbHOM KU3HU
3 OyHKIUU U TpapuKh
31 Oynkius, crnocodbl 3amanus ¢(yHkmud. ['paduk ¢yHkumu. BzaumHOo oOpaTHBIE
' GyHKIUHI
19 Ob6nacte ompeneneHUss W MHOXECTBO 3HadeHwid (yHkuumu. Hymm QyHkmmm.
' [TpomMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIC (PyHKIUN
33 Crenennas GyHKIMsI ¢ HATYpaJIbHBIM U 1IEJBIM MMOKa3ateiaeM. EE€ cBoiicTBa u rpaduk.




CgoiicTBa u rpaduK KOpHS 1-0i CTETICHU

34

Tpuronomerpuueckas OKpPY>XHOCTb, OIpEIeIEHHEe TPUTOHOMETPUUYECKUX (YHKIMUN
YHCJIOBOTO apryMeHTa

Hauvana MmaTeMaTuyeckoro aHaansa

4.1

ITocmemoBaTenbHOCTH, CIIOCOOBI  3aJaHUs  IOCIIENOBAaTCIbHOCTEH. MOHOTOHHBIE
IIOCJIEIOBATEIIBHOCTH

4.2

ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeyHo —yObIBaroas
reoMerpuueckas mporpeccus. Cymma OECKOHEUHO YOBIBAIOMICH T€OMETPUUYECKOM
nporpeccur. @Dopmyna CIOXKHBIX MPOLEHTOB. Vcnonb30BaHME MPOrpeccuu AJis
pelIeHus: peasibHbIX 3a/]1a4 MPUKIIAIHOTO XapaKTepa

MHoOKeCcTBa M JIOTHKA

5.1

MHoxecTBO, omepanuu HajJ MHOXecTBaMu. Jluarpammer Oiinepa — Benna.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO —armapara Jid ONHCAaHUS pPeabHBIX
MIPOIIECCOB U SBJICHHM, IPU PEIICHUH 3a4a4 U3 IPYTUX YUYeOHBIX MTPEAMETOB

52

OHpeI[eHCHI/IC, TCOpCMa, CICACTBUC, 1OKA3aTCIILCTBO

11 KIIACC

Koxa
1

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

Uuncna v BEIUUCICHUS

1.1

Harypanbnsle u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCEIT

1.2

CrenieHs ¢ palHOHAJIbHBIM IIOKA3aTCJICM. CBoiicTBa CTeNIEHU

1.3

Jlorapudm uucna. [lecaTuaHbIe U HATYypaJIbHbIEC JOTapUPMBI

2

YPaBHeHI/IH 1 HECPABCHCTBA

2.1

[IpeoOpa3oBaHue BbIpaXXeHH, copepKaluX Jorapu@msl

2.2

HpeO6p330BaHI/IC BBIpa)KeHI/II\/'I, COACPpKaUX CTCIICHU C paAllMOHAJIBHBIM IMOKAa3aTCJICEM

2.3

IIpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB

24

ITokazaTenpHbIE YpaBHCHHA U HCPABCHCTBA

2.5

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA

2.6

CucreMbl TMHENHBIX YpaBHEHUH. PelieHne npukiIagHbIX 3a4a4 ¢ IOMOIIBIO CHCTEMBbI
JIMHEHHBIX YPAaBHEHUN

2.7

Cucrembl 1 COBOKYIIHOCTH PallOHAJIbHBIX ypaBHeHHﬁ N HCPABCHCTB

2.8

IIpuMeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHUIO MaTEMATHYECKUX 3a]a4
W 3a71a4 U3 pa3IMuHbIX 001acTel HayKu U peaslbHOM JKHU3HU

@yHKIUN U TpadUKU

3.1

Oyuknus. Ilepuonnyeckue ¢yHkuuu. IIpomMexxyTku MOHOTOHHOCTH (QYHKIUH.
MaxkcumymMbl ¥ MUHUMYMBI (QyHKIMH. HaunGosbliee M HavMeHbIIee 3HA4YEHUE
(YHKLIHHU HAa IPOMEXKYTKE

3.2

Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
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[TokazarenbHas u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U IrpaduKu

34 Hcnons3oBanue rpadukoB GyHKIIUH AJsl peIeHUs] YPaBHEHUH U THHEHHBIX CUCTEM
Hcnonp3zoBanue rpadmkoB GyHKIUN 71T UCCIIETOBAHMS TIPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpBbI€ BO3HUKAIOT NpPHU PEIIEHUH 3aJad U3 APYruX Y4eOHBIX NpPEIMETOB U
peanbHOU KU3HU
4 Hauana maTtemaTuyeckoro aHanusa
4.1 HenpepriBable GyHKIIMN. MeTo1 HHTEPBATIOB 7S PEIICHHs] HEPAaBEHCTB
4.2 [TpousBonHas Gpyukiuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI IPOU3BOTHON
43 [TpousBogHbie 3neMeHTApHBIX (QyHKIUNA. DOpMyIBI HAXO0XKACHUS TMPOU3BOIHOM
' CYMMBI, IPOU3BEJICHHS U YACTHOTO (DYyHKITUI
[IpumeHneHne MPOU3BOTHON K HCCIEIOBAaHWIO (YHKIUA HA MOHOTOHHOCTh |
4.4 sKcTpeMyMbl. HaxokaeHne HauOOJIbIIET0 U HaUMEHbILEro 3HaueHus (QyHKIUU Ha
OTpe3Ke
[TprmeHeHre TPOU3BOJHON Ui HAXOXACHNUS HAWITYUILEro PeleHusl B IPUKIIATHBIX
4.5 3ajavax, JUid OIpEAeNeHUs CKOPOCTH IIpoliecca, 3aJaHHOro (opMysoN HiIu
rpagukomM
4.6 [TepBooOpasnas. Tabmuia nepBooOpa3HBIX
47 WHTerpan, ero reomeTpuueckuii U (U3MIECKUN CMBICI. Bruncienue nHTErpaia mo

dbopmyne Hetotona — JleliOHua




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHMS K NMPeAMETHBIM Pe3yJibTATAM OCBOEHMUSI
NpoBepPsIeMOro OCHOBHO# 00pa30BaTeJIbHOI NMPOrpamMMbl CpeHero 001ero
TpeOOBaHUSA oOpa3oBaHus

Brnagenne MeromaMu JJOKa3aTENbCTB, AITOPUTMAMHU pEUICHUS 3a1ad;
yMeHue (OPMYJIHPOBATH W ONEPHPOBATH TOHATHAMH: ONpEICICHHE,
aKCMOMa, TEeopeMa, CIEICTBUE, CBOWCTBO, TNPHU3HAK, J0KAa3aTEIbCTBO,
PaBHOCWIbHBIC (POPMYIIMPOBKH; NPUMEHSITHh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE W TPOTUBOMOJIOKHOE YTBEPXKIACHUE, MPUBOJUTH TPUMEPHI U
KOHTPIPUMEPHI, HKCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIUY;
MIPOBONTH J0KA3aTEIbHBIC PACCYKICHUS MIPH PEIICHUU 3a]1a4, OLIEHUBATh
1 JIOTHYECKYI0  TMPAaBWIBHOCTh  PACCYXJICHUH, yMEHHE OIEepHpPOBATH
MOHITHSIMH: MHOKECTBO, MOJMHOKECTBO, OMEpAIlui HaJ MHOKECTBAMU;
YMEHHE UCIOJB30BaTh  TEOPETUKO-MHOKECTBCHHBIM  ammapar — Juis
OIMHMCAHUsl PEANBHBIX MPOIECCOB U SIBICHUN U TPU PEUICHUH 33/1a4, B TOM
qHcIie U3 IPYTHX YYeOHBIX MPEJIMETOB; YMEHUE OIEPUPOBAThH MOHITHIMU:
rpad, cBs3HBIN rpad, 1epeBo, UK, Tpad Ha TUIOCKOCTH; YMEHHUE 33/1aBaTh
M OMHUCHIBATh rpadbl pa3IMIHBIMU CIIOCOOAMH; UCIIOJIB30BATh Ipadbl MpH

pelieHuu 3a1a4y

YMeHue onepupoBaTh NOHATUAMM: HATYpPaJbHOE YHUCIO, LEJI0E YHUCIIO,
CTENEeHb C LIEeJbIM MoKa3aTeleM, KOPeHb HaTypaJlbHOM CTENEeHH, CTENEeHb C
paloHaIbHBIM OKA3aTENEM, CTENEHb C JAEHCTBUTEIbHBIM IOKA3aTENIEM,
jJorapum uucia, CUHYC, KOCHHYC W TAaHTEHC IPOW3BOJBHOIO YHCIA,
OCTaTOK M0 MOAYJI0, PALMOHAIBHOE 4YHUCIIO, UPPALUOHAIBHOE YHUCIIO,
MHO>KECTBAa HATypajbHBIX, IEJbIX, pPALMOHAIbHBIX, JIEHCTBUTEIbHBIX
2 qHCcel; YMEHUE MCII0JIb30BaTh MPU3HAKU JEIMMOCTH, HAUMEHBIINN 00Iuii
JeNuTeNb W HauMeHbllee oOmiee KpaTHoe, ainroputMm EBkiaupa npu
pELIeHNHN 3a4a4; 3HAKOMCTBO C Pa3JIMYHbIMHM IO3UIMOHHBIMH CHUCTEMAMHM
CUMCJICHUSI; YMEHUE BBINOJIHATH BBIUYMCIICHUE 3HAYEHUI U npeoOpa3oBaHus
BBIPQ)KEHUH CO CTeNeHsAMH M Jorapupmamu, mnpeodpa3zoBaHus APOoOHO-

paluOHAJIbHBIX BBIpa)KeHHﬁ; YMCHUEC OIICPHUPOBATH INOHATUAMU:

IOCIC10BAaTCIIbHOCTD, apI/I(I)MCTI/I‘lCCKaSI mnmporpeccusd, TreoMCTpruICCKasi




nporpeccusi, OECKOHEYHO YOBIBaIOImasi TEOMETPUYECKas MPOTPECCHs;
YMEHUE 3a/1aBaTh IOCJIEIOBATEIbHOCTH, B TOM YHCIE€ C [OMOUIbIO
PEKYpPPEHTHBIX (HOPMYJI; YMEHHUE ONEPUPOBATH MOHITHSIMU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJb U apryMEHT
KOMIUIEKCHOTO ~ 4ucia, (QopMa  3amuCH  KOMIUIEKCHBIX  YHCEI
(reomeTpuyeckasi, TpPUTOHOMETpUYECKass U anreOpanyeckas); yMeThb
MPOU3BOJUTH apuU(PMETHUECKHE JEUCTBUS C KOMIUICKCHBIMUA YHCIIAMU;
MPUBOAUTH MPUMEPHI UCHOJIB30BaHUSI KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
MOHATUAMM:  MaTpuia 2x2 u  3%3, onpenenuTenb  MaTPHILHI,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPECACIIUTECIIA

YMeHue onepupoBarh IOHATUSAMU: pPalMOHAIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeJIbHbIE, CTETEHHBIE, JOTapUPMHUECKUE, TPUTOHOMETPUUECKHE
YpPaBHEHHS M HEPABEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBaTh
MOHATHSIMHM: TOXAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH W HEPABEHCTB, DPABHOCHUJIBHOCTH
YPABHEHUM, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YypaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IOMOULIBIO PAa3JIMYHBIX MPUEMOB; pEIATh
YPABHEHUs, HEPAaBEHCTBA M CHUCTEMBl C I1ApaMETpOM; IPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMBI Ul PEIIECHUS MaTeMaTHYECKHX

3a]1a4 U 3a]1a4 U3 pazIu4HbIX 00JacTe HayKu U peanibHON KU3HU

YMeHue omnepupoBaTh MHOHATHSAMH: (DyHKIUS, 4YETHOCTh (DYHKIHH,
MEPUOIMIHOCT (PYHKIIUHM, OTPAaHHMYCHHOCTh (YHKIUH, MOHOTOHHOCTH
(GyHKIMH, SKCTpeMyM (QYHKUUH, HauOOJbIlee W HAaUMEHbIIee 3HAUYCHUS
(GyHKIMM Ha TIPOMEXKYTKE, HENpephIBHAS (PYHKIHS, aCUMIITOTHI Tpaduka
¢GyHKIMH, TIepBasi U BTOpasi MPOU3BOAHAA (PYHKIMH, F€OMETPUYECKUN U
(bU3MYEeCKUd CMBICIT TPOW3BOJHOM, TEpPBOOOpa3Has, OINPeACIIEHHBIN
WHTETpaj; YMEHHE HaxXOJUTh aCUMNOTOTHl Tpaduka (yHKIHHU; yMEHHE
BBIUUCIIATH  MPOW3BOAHBIC  CYMMBI, IPOWU3BEICHHS, YacCTHOTO U
KOMIO3ULUHN (YHKIMNA, HAXOAWUTh ypaBHEHHE KacaTelbHOM K rpaduky
(GYHKIMY; YMEHHE HaXOIUTh IPOU3BOJIHBIC JJIEMEHTAPHBIX (QYHKIUH;
YMEHHE HCIIONb30BaTh MPOU3BOMHYIO Ul UCCIEAOBaHHUA (DYHKIIHIA,
HaXOJWUTh HAWOONBIIME W HAWMEHBINWE 3HA4YCHUs (YHKIUI; CTPOHTH
Fpa(bI/IKI/I MHOT'OYWICHOB C HCIIOJIb30BAHUCM alllapara MaTeMaTH4YCCKOIro
aHaliM3a; NPUMEHSTh TPOU3BOJAHYIO JUI HAXOXKICHHS HAWITYYIIETO
peuicHrud B HNPUKIAAHBIX, B TOM YHCJIC COLMAJIbBHO-3KOHOMUYCCKUX U

(bU3MYEeCKUX 3a/1avax; HaXOAUTh IUIOMAAN U 00BEMBI (UTYP C MTOMOIIBIO




HHTCrpaia;, NpUuBOAWTL HNPUMEPbBI MATEMATUYCCKOIO MOJACIIMPOBAHUA C

NOMOILBIO AU epeHnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIUH, oOpaTHast GyHKIHSA,
KOMMO3uIusl (PyHKIUH, NuHEHHAas (QYHKOWSA, KBaapaTudHas (QYHKIHSA,
pauMoHanbHass (QYHKUUSA, CTeNneHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIHHU, TOKa3aTelbHas W
norapupmuueckas (yHKIHMH; YMEHUE CTPOUTh TIpapUKd H3YYEHHBIX
GyHKUMHA,  BBINOJHATH  mpeoOpa3oBaHust  rpadukoB  GyHKUIUH,
UCIOJb30BaTh TPapUKU JUIsl U3Y4YEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
peleHnH 3a7ad W3 JAPYruX Y4eOHBIX NPEAMETOB W 3a1ad U3 peabHOU
KHU3HHM;, BbIpaKaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIy BEJIWYMHAMU;
WCITIOJIb30BaTh CBOWCTBA M TpapuKu (YHKUUH JUIS pEeIICHHUsS ypaBHEHHIA,
HEpaBeHCTB M 3aJad ¢ MapaMeTpaMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUIN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBbIE 3aJa4d pa3HbBIX TUIOB (B TOM 4YHCJE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJOTH, 33a4d W3 OOJACTH YMPAaBJICHUS JHYHBIMH M CEMEHHBIMU
(uHaHCaMM); COCTaBJISATH BBIPAKECHMS, YpPaBHEHHs, HEPABEHCTBA U HUX
CHUCTEMBbI TIO YCJIOBUIO 3aJlay, HCCJIENIOBAaTh MOJYYEHHOE pelIeHUuEe |
OILICHMBATh TMPaBIONOAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEIUPOBATH
peajbHble CUTyallMd Ha $S3bIKE MAaTEMAaTHKH; COCTaBIIATh BBIPAXKECHHUS,
ypaBHEHHs, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIEA0BATh
MOCTPOCHHBIE  MOJENM C  HUCIOJIB30BAaHUEM  ammapata  anreOpsl,

HMHTEPIPETUPOBATH MOTYUYEHHBIN pe3yIbTaT

YMeHue onepupoBarh MOHATHSMU: CpelHee apupMeTHUecKoe, MeIuaHa,
HauOoJbIlIee U HAMMEHBIIIee 3HAYCHUs, pa3Max, JUCIEePCHs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE W3BJIEKaTh, WHTEPIPETHPOBATH
uHpOpMaIKIo, PEJCTaBICHHYI0 B TabMLax, HAa AUarpammax, rpadukax,
OTPaXKaIoIIyI0 CBOWCTBA pealbHBIX MPOIECCOB U SBJIEHUIL; MPEICTaBIATh
uHpOpMALMIO C TOMOUIbIO TabMuI] M JAMarpaMM; HCCIIENOBaTh
CTaTHUCTUYECKUE JlaHHBIe, B TOM YHCJE€ C MPUMEHEHHEM TIpauuecKux
METOIOB U 3JIEKTPOHHBIX CPEJICTB; rpa)udecKu UcCle0BaTh COBMECTHBIE

HaOIIOJICHUS C TTIOMOIIBIO TMarpaMM PacCeUBaHUS U JUHEHHOM perpeccuu

YMeHne omnepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4ailHOE

CO6BITI/IG, BEPOATHOCTDH CJ'Iy‘-I&ﬁHOFO CO6BITI/I$I; YMCHUC BBIYUCIIATH




BEPOSITHOCTh C HCIOJIb30BaHHEM TIpaUiyecKUX METOJI0B; MPHUMEHSTH
(bopMyJBl CIOXKEHUS U YMHOXEHHUS BEpOATHOCTEH, (GopMyiy MHOIHOMH
BEpOSITHOCTH, (opmyny bepHynnu, koMOuHaTopHble QakThl U (HOPMYIIbL;
OLICHUBATh BEPOSITHOCTU pealbHBbIX COOBITHI; YMEHHE OIepUpOBaTh
MOHATUSIMM:  CIy4ailHass BEJNWYMHA, paACHpellelieHUe BEpOSTHOCTEH,
MaTEMaTUYECKOE OXHUJAHHUE, JUCIEPCHs U CTAHJAPTHOE OTKJIOHEHHE
Cly4ailHOM  BeNMYUHBL, (YHKUMU paclpeieseHuss W IUIOTHOCTH
PaBHOMEPHOT0, [TOKA3aTeIbHOIO0 U HOPMAJIBHOTO PacCIpeeICHUN; yMEHHE
HCII0JIb30BaTh CBOMCTBA M3YyUEHHBIX PACIPEAEICHUN s peleHus 3aaay;
3HAaKOMCTBO C MOHATUSIMU: 3aKOH OOJIBLIMX YHCEJ, METOJIbl BHIOOPOUHBIX
UCCIIEIOBAaHUM; YMEHHE NPHUBOJUTH NPUMEPHl MPOSBIECHUS 3aKOHA
OONBLIMX 4YHCET B TNPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUAX; yMEHHUE
ONEpUPOBATh MOHATUSIMU: COYETAHUE, MEPECTAHOBKA, YHCJIO COYETAHUH,
YHUCIO  MEepecTaHoBOK; OumHOM  HpIOTOHa;  yMeHHWe  NPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS ISl PELICHUS 3a]1a4; OICHUBAThH
BEPOSATHOCTH PEANbHBIX COOBITUH; COCTABIATh BEPOSTHOCTHYIO MOJEINb U

MHTEPIPETUPOBATH ITOITYYEHHBIN pE3yJIbTaT

YMeHue omnepupoBaTh TMOHSATHUSMH: TOYKa, MpsAMasi, IUIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUYMHA yIJIa, INIOCKUNA YTOJl, IBYTPaHHBIN
yToJ, TPEXTPaHHBIA YToJl, CKPEIIUBAIOIINECS TPsIMbIE, MapauIeIbHOCTh U
NEePHIEHAUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEHM, Yrojd MEXAy HIpSIMBbIMH,
Yroja MeEXAy TMpsSMOM U IUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PAacCTOSHUE MEXAY HpPsIMBbIMH,
paccTosiHue MEXJy IUIOCKOCTSMU; YMEHHE HCIOJIb30BATh MPHU PEIICHUU
3a1a4 u3yuyeHHbIe (aKThl U TEOPEMbl IIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepsl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEMaTHYCCKHE
MOJEJIH C IOMOIIBKD TE€OMETPUYECKHUX IMOHIATHI M BEJIMYMH, pPEIIaTh

CBA3aHHLIC C HUMU MPAKTHYCCKUC 3aa4n
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YMeHue omepupoBaTh MOHATHUAMU: IUIOIAAbL (GUryphl, 00BEM (QUrypHI,
MHOTOTPAaHHHK, MPaBHIBHBI MHOTOTPAaHHHMK, CEYEHHE MHOTOTPAHHHKA,
Ky0, napamjenenunen, npusMa, OUpamuaa, QGurypa U HOBEPXHOCThH
BpalleHUs, IWIMHAP, KOHyc, map, cdepa, mromans chepsl, IOMAab
MOBEPXHOCTU MHUPAMUbI, IMPHU3MBI, KOHyCa, LWIMHApPA, O00BEM Kyoa,
IPSMOYTOJIBHOTO MMapajielienunesa, HHUPaMUAIbI, PU3MBI, WIMHAPA,
KOHYyca, IIapa, pa3BéPTKa MOBEPXHOCTH, CEUEHHs] KOHyca U IMIMHIPA,

nmapajiji€JbHbIC OCH HWJIWM OCHOBAaHWIO, CCUCHUEC 1Iapa, IIJIOCKOCTD,




Kacawomasca cdeppl, UWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEUEHHE
MHOTOIpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (PUIYpBl M MOBEPXHOCTHU
BpAIlEHUsI, UX CEUYEHHUs], B TOM YHUCIIE C IIOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE IMPHUMEHATh CBOMCTBA I€OMETPUYECKHUX (UTYpP, CAMOCTOSTEIHHO
(dhopMynHupoBaTh ONpEENICHUsI U3y4YaeMbIX (QUTYp, BBIIBUTaTh FUIIOTE3HI O
CBOWCTBaX M IMpH3HAKAX I'EOMETPUUECKUX (QUryp, OOOCHOBBIBATH HIIU
omnpoBepraTb HX; YMEHHE NPOBOJAUTH KJiIacCUPUKauuioo ¢GuUryp 1o
pa3NUYHBIM TPU3HAKaM, BBINOJHATh HEOOXOJUMbIE JIOTOJHUTENIbHBIE

MMOCTPOEHUS
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YMeHHe ~ onepupoBaTh HOHATHUSMH: JIBIDKCHHE B  IIPOCTPAHCTBE,
napauiebHbId MEPEHOC, CUMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, Tpeobpa3zoBaHue Moa00Ms, TOMO00HBIE (UTYPBI;, YMEHUE
pacro3HaBaTh paBHbIe W MOMO0HBIC (UTYphl, B TOM 4YHCIIE B HPHUPOIE,
HCKYCCTBE, apXUTEKTYPE; MCIOJb30BaTh T€OMETPHUCCKUE OTHOIICHHS TIPU
pELICHNU 3a[a4; HaXOAWTh TCOMETPUYECKUE BEIMYHHBI (JJIMHA, YTroJ,
I0Ia b, 00BEM) NIPU PEUICHUU 3ajad U3 JAPYTHX YYCOHBIX MPEJIMETOB U
U3 pealbHOW JKU3HH; YMCHHUE BBIYHCIIATH TEOMETPHUUECKHE BEITUYUHBI
(mHa, yroiy, mIOmAnb, O0BEM, IUIONIA[h MOBEPXHOCTH), HCHOJIB3YS
M3y4YeHHBbIE (OPMYJIBI M METOJbI, B TOM YHCJE: IUIOMIAIb MOBEPXHOCTH
MUpaMUbl, PU3MBI, KOHYycCa, MWIMHIpPA, IUIOMAnb cdepsl; 00BEM Kyoa,
NPSMOYTOJILHOTO — Mapasuie/ienuie/a, MUPaMHIbl, TPU3MbI, [HIUHIPA,

KOHYCa, I1apa; yMEHUE HAXOIUTh OTHOIIEHHE 00bEMOB IOAOOHBIX (pUryp
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YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHUCTEMAa KOOpAMHAT,
BEKTOp, KOOpPAWHATHI TOYKH, KOOPIHMHATHI BEKTOpAa, CymMMa BEKTOPOB,
NIPOU3BEACHNE BEKTOpa Ha YMHCIIO, pa3joKEeHHWe BEKTopa Mo 0asucy,
CKAJIIPHOE TPOMU3BEJCHHE, BEKTOPHOE NIPOU3BEIAECHUE, YIOJd MEXAY
BEKTOPAaMH; YMEHHUE HCIOJb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METOJ

JUIS peIlIeHUs] TEOMETPUYECKUX 3a/1a4 U 3a/1a4 IPYTUX y4eOHBIX MPEIMETOB
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YMeHne BeIOMpaTh MOIXOMAIIANA METOJT IJIsl PEIIeHHUs 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MATEMATHKH B M3yYEHWHU NPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SBICHMI; YMEHHWE pacrno3HaBaTh IPOSBICHHE 3aKOHOB
MAaTEMAaTUKU B UCKYCCTBE, YMEHUE NIPUBOIUTH MPUMEPHI MATEMATUUECKUX

OTKPBITHHA POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HayKH




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
1.1 Harypanbnsie u nensie yncna. [Ipu3Haku Je1MMOCTH LEIbIX YUCE
12 Pannonaneupie uncina. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, TMPOLEHTHI,
' OCCKOHEYHBIE TTEPHUONUECKHUE TPOOH
13 ApudmeTnueckuii KOpeHb HaTypalbHOUN creneHu. [leiicTBus ¢ apudmeTnyeckumMu
' KOPHSIMHM HaTypajlbHON CTEIEHH
14 Crenens ¢ 1enbM nokasaresieM. CTeneHb ¢ pallMoOHaIbHbIM NoKa3zareneM. CBoiicTBa
' CTEIEeHU
L5 CuHyC, KOCMHYC M TaHI€HC YHCIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOIO apryMeHTa
1.6 Jlorapudm yucna. [lecaTHIHbIC U HATYpaIbHBIE JTOTapUPMBI
HevictButenbHble  4YHucia. ApudmeTHUYecKue omnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 guciamu. [IpubnukEHHBIC BRIYUCICHUS, TPABUIa OKPYTICHUS, TPUKUIKA U OI[EHKA
pe3yibTaTa BBIUUCIECHUN
1.8 [IpeobpazoBanue BeIpaKeHU
1.9 KommnekcHsie yncna
2 VYpaBHEHUS U HEpABEHCTBA
2.1 Llenbie u 1poOHO-pallMOHATBHBIC YPAaBHEHUS
2.2 HppannoHanbHble ypaBHEHUS
23 TpuronomeTpuueckue ypaBHEHH
2.4 [TokazarenbHble U TIorapupMUUIECKUE YpaBHEHHS
2.5 Lenbie u 1poOHO-paliOHaIbHbIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [Toka3zaTenbHbIe U JOrapuPpMHUIECKIE HEPABEHCTBA
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IMNOACHUTEJIBHASA 3AIIMCKA

['eometpusi siBnsieTcss OMHMM U3 0a30BBIX KYpPCOB HA YPOBHE CPEIHETO
o0111ero 00pa3oBaHus, TaK KaKk 00ECIEYNBACT BO3MOKHOCTh U3yUCHUS JUCITUTIIINH
€CTECTBCHHO-HAYYHOM HAIPABICHHOCTH W MPEIMETOB TyMaHMTApHOTO IIMKJIA.
[Tockonpky  JIOTMYECKOE  MBINIUICHHWE,  (HopMUpyeMoe TpH  HU3yYCHUU
00y4JaronMMuCs MOHATUHHBIX OCHOB T'€OMETPHH, MPHU J0KA3aTEIhCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHUM MPU PELICHUH T€OMETPUUYECKHUX
3a7a4, YMEHUE BBIJBUTaTb M ONPOBEPTaTh THUIOTE3bl HEMOCPEICTBEHHO
WCTIOJIB3YIOTCS MPU PELUICHUU 337a4 €CTECTBEHHO-HAYYHOTO ILIMKJIA, B YACTHOCTH
dbusznueckux 3amay.

[ens ocBoeHus nmporpaMmbl yueOHOro Kypca «I'eoMeTpusi» Ha yriryOJI€HHOM
YpPOBHE — pa3BUTHE WHJUBHUAYAIbHBIX CIOCOOHOCTEM O0OydYaromuxcs Mpu
M3YUYEHUH T€OMETPUM, KaK COCTABJISIONICH mpeaMeTHON obiactu «MaTtematuka u
nHpopMaTHKa»  dYepe3  oOecredeHWe  BO3MOXKHOCTH — MPUOOpETEeHUs U
UCIIOJIb30BaHUsl Oojiee TIHyOOKHMX TEOMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenu@UUHBIX TEOMETPUHU, U HEOOXOAMMBIX JIJIs YCHEIIHOTO MPO(ecCHOHaTBLHOTO
00pa3oBaHuUsl, CBI3aHHOTO C UCIOJIb30BAaHUEM MaTEMAaTHUKHU.

[IpuopuTeTHBIMU 3aa4yaMU Kypca TE€OMETPUU Ha YTIyOJIEHHOM YpPOBHE,
PACIIMPSIONIMMH ¥ YCUIUBAIOIINME Kypc 0a30BOTO YPOBHSI, SIBJISTFOTCS:

paclIMpeHre NPeACTaBICHUs O TEOMETPUM KaK YaCTU MUPOBOU KYJIBTYpPhI U
dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIITUM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O IPOCTPAHCTBEHHBIX (PUTypax Kak o
BAKHEUIIINX MATEMATHYECKUX MOJEIAX, IMO3BOJSIONINX OIUCHIBATH M M3Yy4aTh
pa3HbIE SIBJICHUS OKPYIKAIOLIETO MUPA, 3HAHKUE MTOHATUMHOIO armapara 1o pasaeiny
«CTtepeoMeTpusi» yueOHOTO Kypca FreOMETpHUH;

dbopMupoBaHHEe  yYMEHHUS  BIAJETh OCHOBHBIMHU MOHATHUSMU 0
MPOCTPAHCTBEHHBIX (UTypax M MX OCHOBHBIMU CBOWCTBAMHU, 3HAHUE TEOPEM,
dbopMyT ¥ yMEHHE WX TPHUMEHSITh, YMEHHs JIOKa3bIBaTh TEOPEMBI M HAXOIUThH
HECTaHJAPTHHIE CTIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHrE YMEHHS pacllO3HABaTh HAa YepTEkKax, MOACIIX U B pealbHOM
MHUpPE€ MHOTOTPAHHUKH M TeJla BpalleHUsl, KOHCTPYHUPOBATH T'€OMETPUUECKHUE
MO/IEIIH;

dbopMHupoOBaHE TOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO IMOCTPOCHHUS
MaTEMaTUYECKUX TeOopuil, (POpMUpPOBAHUE TMOHUMAHUS POJIM AKCHOMATHUKU TPHU
IIPOBEJEHUN PACCYKIACHUN;

dbopMupoBaHUe YMEHHS BIAJETh METOJAMM JI0KA3aTEJbCTB U aJITOPUTMOB
pelLICHUsl, YMEHHUSI MX MPUMEHSATh, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXICHUS B



XOJI€ PEILLIEHHS] CTEPEOMETPUUECKUX 3a7a4 U 3a]1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMHUpoBaHUE TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKA3aTEIbCTB  IPHU
000CHOBaHUU MAaTEMaTUYECKUX YTBEPKJICHUIN U POJIM AKCUOMATUKHU B TIPOBEACHUU
JEYKTUBHBIX PACCyKIACHUM;

pa3BUTHE M COBEPUICHCTBOBAHWE MHTEJUICKTYyalIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEN 00yYaronumxcs, M03HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUM, KPUTUIHOCTH MBIILICHUS, THTEpPECa K U3yUYCHHUIO T€OMETPHUH;

dopmupoBaHre (DYHKIIMOHAIBHONM TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPHH:
YMEHHSI PAClO3HABaTh TMPOSBICHUS TE€OMETPUYECKUX TMOHSITHH, OOBEKTOB H
3aKOHOMEPHOCTEN B PEaJbHBIX JKU3HEHHBIX CUTYalUsX U MPHU U3YUYCHUU APYTUX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJIETMPOBAHUSl pPEaJbHBIX CHUTYallMi, HUCCIENOBAHUS IMOCTPOEHHBIX MOJIEIEH,
WHTEpIIPETAUU MOTYYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMH COJIEP)KATEILHBIMU JIMHUAMH y4eOHOTO Kypca «['eomerpus» B
1011 xmaccax sBisawoTca: «lIpsMble W IUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus’», «Bekrtoppl u  KOOpAUHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHWE «yMETh OIEPUPOBATH
MOHATUSMWY», PEICBAHTHBIMH T€OMETPUM Ha YTIIyOJIEHHOM ypOBHE OOy4YeHUS B
10—-11 kmaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSAM Y4eOHOIro Kypca, a
dbopMHpOBaHUE  JIOTMUECKMX YMEHHMH  pachpenensieTcs He  TOJbKO 10
coJiepKaTeNIbHbIM JIMHUSM, HO U MO rojgaM oOydenus. ConepkaHue o0pa3oBaHus,
COOTBETCTBYIOIIEE TMPEAMETHBIM pe3yJibTaTaM ocBoeHHsI DenepanbHON paboueit
IPOrpaMMBbI, paclpeleEHHBIM IO TojaaM OOyYeHHs, CTPYKTYpPHUPOBAHO TaKUM
0o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MIPUHIIMITHAIBHBIM BOIIPOCAM 00yYarouecs
oOpamiaJiuchb ~ HEOJTHOKPATHO. ITO  TO3BOJSIET OpPraHU30BAaTh  OBJIAJICHUE
F€OMETPUYECKUMU MTOHSATUSIMU U HaBBIKAMHU TOCJI€IOBATEIIBHO U MOCTYIATENIBHO, C
coOJTI0/IeHeM TPUHITAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX TPEICTABICHUN O0YUYalOIMMUXCs, PACIIUPSs U yriayOmsis
e€, 00pa3yst MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon kK U3y4eHUIO TEOMETPUU Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

co3math ycrnoBusi ana  guddepeHunanud  oOydeHHs, OCTPOCHUs
WHIVMBUIYAIbHBIX ~ 00pa30BaTeIbHBIX MPOTPaMM, OOECHeUnuTh YIIIyOJIEHHOE
U3y4YeHUE T€OMETPHUH KaK COCTaBIIstoIIeH yueOHoro nmpeamera «MaTteMaTukay;

MOATOTOBUTHh OOYYAIOIIUXCA K TMPOAOIKEHUIO HW3YUYCHHS MaTeMaTHUKH C
y4€ToM BbIOOpa Oyayied mnpodeccuu, oOecrneurBas MPEEMCTBEHHOCTh MEXKTY
o0muM 1 ipoeccroHaTbLHBIM 00pa30BaHUEM.



Ha w3ydyenue ydeOHOro kypca «l'ecomerpusi» Ha yriiyOnEéHHOM ypOBHE
otBoauTcs 204 yaca: B 10 kitacce — 102 ygaca (3 yaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HeJIeIi0).



COJEPXAHUE OBYUYEHUA
10 KJIACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TOHATUS ~ cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npocTpancTBO. lloHATHE 00 aKcMOMaTHYECKOM TIOCTPOCHUHM CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPUM U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxkeHrne MNpsAMBIX B NPOCTPAHCTBE: MEPECEKAOIIMECH,
napajulesibHble W CKpeluBaromuecss mnpsmble. [IpU3HakuM CKpemumBarOIUXCs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U ITIOCKOCTEN B IMIPOCTPAHCTBE: NapaJUICIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX MPSIMBIX, TAPAIIIEIBHOCTD IIPAMON
U 1uiockocTH. [lapannenbHoe M LEHTpaJIbHOE MPOEKTUPOBAaHUE, H300pakeHHe
¢uryp. OCHOBHBbIE CBONCTBa NapajjIeNbHOrO MpoekTupoBaHus. M3o0paxeHue
¢Guryp B mapajyuiesbHONW MPOEKUHUU. YTJbl C COHANMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NPSMBIMU B IIPOCTPAHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapauleiIbHbIE
TJIOCKOCTH, CBOMCTBA napajuieIbHbIX TUIOCKOCTEM. [Ipocreimmue
OPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpaj’lap, Napauleienunen,
MIOCTPOEHHUE CEYCHU.

[leprieHIMKYISAPHOCTH NPSIMOM M IUIOCKOCTH: NEPIIEHIUKYIISIPHBIC NIPSMBIE B
IIPOCTPAHCTBE, MPSIMBIE MAPAJIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MNpsAMOu
NEPNEHINKYJIIPHON IIJIOCKOCTH. OpTroronaneHOE MIPOEKTUPOBAHUE.
[leprieHIMKyISp M HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHHE
OT mOpsAMOMl A0  IUJIOCKOCTH,  MpoeKuuss  (GuUrypsl Ha  IUIOCKOCTb.
[leprieHIMKYIAPHOCTh  IJIOCKOCTEH: MPU3HAK  IEPHEHIMKYJSIPHOCTH  ABYX
II0cKocTer. TeopemMa 0 TpEX MEePIEHIUKYIApax.

Yrael B OPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI 1 MHOTOTPAHHBIEC YTJIBI.
CBoiicTBa IUIOCKMX YIJOB MHOrorpaHHoro yria. CBoilcTBa IIOCKUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCHHYCOB W CHUHYCOB IS
TPEXIPAHHOIO YIJa.

MHororpaHHuKHU

Buapel MHOrOrpaHHukoB, pa3BépTka MHOrorpanHuka. [Ipusma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U TIOJHAs TOBEPXHOCTb MPU3MBI.
[Tapamenenunesn, NpsAMOYTOJBHBIM — MMapajuleNenuIe] W €ro  CBOMCTBA.
Kparuaiiure myTm Ha TIIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupammpa: n-yrospHas nDUpaMHuiaa,
npaBwibHas W yceu€HHass nupamuabl. CBoiicTBa p&€Gep M OOKOBBIX T'paHel
IIPaBWJIBHOW nupamuibl. lIpaBuibHBIE MHOTOIpaHHUKH: IIPaBUJIbHAS IIpU3Ma U



IIpaBWIbHAS IHUPAMUJA, [PABUJIbBHAS TPEYrojbHAs MNHUPAMUA W IPABUIBHBIN
TeTpadsip, KyO. IlpencraBmeHue o mpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
JNOAECKAdIP U UKOCADIP.

Briuncienre 531€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AUAroHalid, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TIOJHOW MOBEPXHOCTH TMPSMOM TMPU3MBI,
oAb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTH MPSIMOM TPHU3MBIL.
[Imomansr OOKOBOW MOBEPXHOCTU W TOBEPXHOCTH MPABUIBLHON MUPaMU/IBI,
TeopeMa O IUIOIIAAN YCEYEHHOW MUPaMHU/IBI.

CumMeTpuss B TOPOCTPAHCTBE. JIEMEHTHl CHUMMETPUU  MHPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOTIOTPAaHHUKE: CHUMMETPUS
napajielienuneaa, CUMMETPHsS MPABWIbHBIX MPHU3M, CHUMMETpPUS NPaBUIBLHON
MAPAMU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[lonsTHs: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABJICHHBIE U  IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eCTBUS C BEKTOPAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yuciio. CBOKCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBAa YMHOXKEHUSI BEKTOPA HA YHUCIIO.
[TonsTre koMIUIaHapHBIE BEKTOPHI. [IpM3HAaK KOMIIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuino mapannenenunena. Teopema O pa3loKEeHUHM BEKTOpa MO TPEM
HEKOMIUIAaHapHbIM  BekTopam. IIpsiMoyrosibHas  cucrema  KOOpJIMHAT B
npoctpancTBe. Koopnunatel BekTtopa. CBA3b MEXAYy KOOPAMHATAMHU BEKTOpPA U
KOOpAMHATAMU TOYEK. YTOI MeXIy BekTopamu. CkalspHOe MpPOU3BEIACHUE
BEKTOPOB.

11 KJIACC

TeJia BpaleHus

[ToHsATHS: IWIMHIPHYECKAs IOBEPXHOCTh, KOHHYECKAs TOBEPXHOCTD,
chepruueckas TOBEPXHOCTh, OOpa3ylINue IOBEpXHOCTEeH. Tema BpalmeHUs:
IWIMHIpP, KOHYC, YCEU€HHBIH KOHYyC, cdepa, map. B3auMHoe pacrmoyiokeHue
cheppl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHue Tein
BpaIllCHUs Ha TUIOCKOCTH. Pa3BépTka mumuHApa ¥ KoHyca. CummeTpus chepbl U
mapa.

O6béMm. OcHoBHBIE CBoicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJIBHOTO Tapaiiesienumnena M cienctsus u3 He€. OO0bEM TpsIMod U
HAKJIOHHOM MPU3MBI, IIWIMHIPA, MHPAMHUIbl U KoHyca. O0bEM IIapa W IMapoBOIo
CerMEHTA.

KoMOuHammu Ten BpaiieHus ¥ MHOTOrpaHHUKOB. [Ipu3ma, BIMcaHHas B
IWIMHIpP, OINHCaHHAas OKojo IwmmHapa. Ilepeceuenne cdepsl W mapa ¢
wiockocThio. Kacanme mapa u chepsl TiockocThio. [loHSTHE MHOTOrpaHHUKA,



OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpAaIlICHMUS.

[lnomans MOBEPXHOCTH LUIMHIpA, KOHyca, Miomanas chepbl U e€ dactei.
[Tonodbue B mnpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIONIAACH MOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpazoBanue momoOus, roMmoreTus. Pemienwe 3agad Ha
IUIOCKOCTHU C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue ceueHnii MHOTOTPAHHUKOB M TEJ1 BPAIllCHUsI: CEUCHUS IIUITMHIpa
(mapayiyienbHO M MEPNeHAUKYISIPHO OCH), CEYeHHUsT KOoHyca (mapajuielibHbIe
OCHOBAHHUIO U MPOXOJAIINE YePe3 BEPIINHY), CEUEHUS I1apa, METObI TOCTPOCHUS
CEUYEHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ MEpEeHOca
CEeKyIIeH MIOCKOCTH.

BekTopbl 4 KOOPAMHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Onepannu Hax BeEKTOpaMH. BektopHoe
YyMHOXEHHE BeKTOpoB. CBOWCTBa BEKTOPHOrO YyMHOXeHUsA. IIpsiMoyrosibHas
cucTeMa KOOpAuHAT B mpocTpaHcTBe. KoopnuHatel BekTopa. PasznoxeHnue BekTopa
no 6Oasucy. KoopauHaTHO-BEKTOPHBIA METOJl TPHU PEIICHHUH TIeOMETPUUYECKHUX
3azay.

J{BMKEeHUN B IPOCTPAHCTBE

JBuxenus npoctpancTBa. OTtoOpakenus. [[BMkeHUs W PaBEHCTBO (UTYP.
OOmue cBoicTBa JBW)XCHUW. BuIbl JIBWXKEHUN: TMapauIebHBIM IEPEHOC,
IEHTpajdbHass CUMMETPHS, 3€pKajJibHas CUMMETpPHs, MOBOPOT BOKPYT IMPSMOM.
[Ipeo6pazoBanus noaodus. [psimas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  0OIlecTBa,  NPEJICTaBIECHUE O
MaTeMaTUYECKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
OpoLeayp TpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCHl M APYroe), yMEHHe
B3aMMOJICMCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUMUSAMHA U Ha3HAYCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW MIEHTUYHOCTHU, YBAXKEHUS K
IPOLUIOMY M HACTOAIIEMY POCCHUHCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHHUE K
JTIOCTUKECHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTE€MaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKEHHM B JAPYrMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMMKU;

3) AYXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE:

OCO3HaHUE JAYXOBHBIX LIEHHOCTEM POCCHICKOIO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTUKEHUM HAyKH M JESATENbHOCTbIO YYEHOr0, OCO3HaHUE
JMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYHUBOTO OyAYLIErO;

4) 3cTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7ay, peUIeHUH, paccy ACHUI, BOCIPUUMYUBOCTD
K MaT€MaTHYECKUM acleKTaM pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHKue:

c(hOPMHUPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUA B
MHTEpEecax 3J10pOBOro 1 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE NUTaHUE, COANIAHCUPOBAHHBIM PEKUM 3aHATUU U
OTIbIXa, peryisipHas (u3nyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPUIEHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON JEATEIbHOCTBIO;

6) TpynoBOe BoCIIUTAHHE:

TOTOBHOCTh K TpYJly, OCO3HaHUE IIEHHOCTU TPYAOIIO0Us, HHTEpeC K
paznuyHbiM  cpepaM  MPOPECCUOHAIBHOM  AESATENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBIOOP
Oyaymeit mpodeccun M peaan30BbIBATb COOCTBEHHBIC >KU3HEHHbBIC IIJIaHbI,
FOTOBHOCTh M CHOCOOHOCT K  MaTeMaTHYEeCKOMY  OOpa3OBaHUIO W



caMOOOpa30BaHMI0 Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMAaTUYECKON HANPaBIECHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  AKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COLMAJIbHO-3KOHOMHUYECKUX MPOILECCOB HA COCTOSTHUE MPUPOJHON U COLMATIbHOMN
cpenbl, OCO3HAHUE TII00AIPHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUeHTAITUS
HAa TPUMCHEHHE MaTEMAaTHMYECKUX 3HAHWW IS pelieHus 3a7gady B 00JacTu
OKpYXarUel Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA WX BO3MOXHBIX
MOCJICICTBUU JIJISL OKPYKAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKHW U  OOIICCTBEHHOM  MPAKTUKH, TOHUMAHUE
MaTeMaTU4eCKOM HayKh Kak c]epbl 4enoBEYECKOW AesTeNbHOCTH, JTAmNoB €&
pa3BUTUS W 3HAYMMOCTH IS Pa3BUTHUS LMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTU4YeCKOM KyJIbTypOH KakK CpEICTBOM IIO3HAHHUS MHpA,
FOTOBHOCTh OCYILIECTBIATh MNPOCKTHYIO M MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJMBUIYaJIbHO U B TPYIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jioruyeckue AeiicTBUA:

BBUSIBISITh M XapAKTEPU30BaTh CYIIECTBEHHBIE INPU3HAKM MATEMATUYECKHUX
OOBEKTOB, TOHSTHH, OTHOLIEHUW MEXAYy MOHATHAMH, (POPMYIHPOBATH
oTpesieNieHUs MOHATUH, YCTaHABIMBATh CYUIECTBEHHBIN MPU3HAK KJIACCU(PUKALINY,
OCHOBaHUS AJ1s1 0000IIEHUS U CPaBHEHUS, KPUTEPUH MPOBOIUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OpPMYyJIHUPOBATb U  NpeoOpa3oBBIBATH  CYXKJICHUS:
YTBEPAUTENbHBIE U OTPULATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBIIITh MATEMATHYECKNE 3AKOHOMEPHOCTH, B3AMMOCBSA3U U IPOTHBOPEUNS
B (hakTax, JAHHBIX, HAOJNIONECHUSAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUHU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUNIL;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEOYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIMTH CAMOCTOATENIBHO J0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOT'0), BEICTPAUBaTh apPryMEHTALMIO, IIPUBOJIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIbI;

BBIOMpATh Ccrmoco0 peleHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIIEHHUsA, BbIOMpaTh Hauboliee MOAXOAAIMM ¢ y4€TOM
CaMOCTOATEILHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUA WHCTPYMEHT MO3HAHMS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodiiemMy,
yCTaHaBJIMBAaTh HUCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHHUPOBAHHBIN IKCIIEPUMEHT, UCCIEOBAHUE
10 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHUS, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SBJICHUSIMH, POIECCAMU;

CaMOCTOSITeNIbHO (DOpMyIMpOBaTh O0OOIIEHUS W BBIBOABI MO pe3yjbTaTam
MPOBENEHHOTO  HAOMIONCHMS, WCCIICNOBAaHUS, OIICHHBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHIA,

MPOTrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKXKe BbIABUTAThH
MPEANOJIONKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISATH JAeUIIUTH MHPOpPMAIIUK, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PELICHUS 33]a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIIMIO PA3JIMYHBIX BHUAOB U
dbopM mpeACTaBICHNS;

CTPYKTYpPUPOBaTh MHGOPMAIHMIO, MPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATH TpadUUuecKH;

OIICHUBATh HaJIEKHOCTh uHopManuu 1o CaMOCTOSITEIILHO
c(hopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1elCTBUS

O0menne:

BOCIPUHUMATh U (HOPMYIHPOBATh CYKIEHHUSI B COOTBETCTBUU C YCIOBUSMHU U
HeasIMU  OOUIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPaXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX W MHUCHMEHHBIX TEKCTax, JAaBaTh IMOSICHEHUS IO XOJy pPELICHUS 3aJayH,
KOMMEHTHPOBATh NOJIyYEHHBIN PE3YNIbTAT;

B X0/ 00CYXXJIeHUS 33/JaBaThb BOIPOCHI MO CYIIECTBY 00CYX/1aeMOMl TEMBI,
npoOsieMbl, pelmiaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJIEHHbIE Ha IIOMCK
pElIeHMs, COMOCTAaBJIATh CBOM CYXKIEHHUS C CYXJIECHUAMH JIPYTUX YYaCTHUKOB
auanora, oOHapy»XUBaTh Pa3IMYUEe U CXOACTBO IMO3ULMH, B KOPPEKTHOH (opme
(opMyIUpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIIATH PE3YJIbTAThl PEIICHMS 3a/1a4y, SKCIIEPUMEHTa, UCCIECN0BaHus,
IIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4€TOM 3aaad
IPE3EHTALMU U OCOOEHHOCTEHN ay IMTOPHUH.

PeryasiTuBHbIE YHHBepcaJbHbIE YueOHbIE NeicTBUSA
Camoopranusanus:



COCTaBJISITh IJIAH, AJITOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEeIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(MOpMAUK.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH NHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENHbHON  pedieKCHd KaK  OCO3HAHHS
COBEPILIAEMbIX JEUCTBUN U MBICIUTEIBHBIX MPOIECCOB, X PE3YJIbTATOB, BIIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJSL TMpolecca M pe3yjbTaTa peleHus
MaTeMaTHUYECKOM 3a4auH;

PEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa IEIU U YCIOBUSAM, OOBSICHAITH IPHYUHBI
JTOCTIKCHUS VI HEIOCTHKCHUS PE3YJIhbTaTOB JNCSATEIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY.

CoBMmecTHAs 1eATEJIBHOCTD:

MOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUAYAIbHON
paboTBl TpHM pEHICHWH YYEOHBIX 3a7a4, MPUHAMATH IIeJb COBMECTHOM
JeSITebHOCTH, TUTAHUPOBATh OPTaHU3aIMI0 COBMECTHOM palOTHI, pacHpenensTh
BUIBI pabOT, JIOTOBApWBATHCS, OOCYXHaTh MPOIECC W Ppe3yJbTaT padoTHI,
0000111aTh MHEHHSI HECKOJIBKUX JIFO/IEH;

y4acCTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIE), BBIIOJHATH CBOIO YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMU WICHAMH KOMAaHIbI, OIICHUBATH
KauyecTBO CBOETO BKJaja B OOIMIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aMOJICHCTBHS.

HNPEJMETHBIE PE3YJIBTATBI

K koniy 10 kaacca oOyvaromuics HayYuTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMHU TOHSATUSIMH CTEPEOMETPUHU TPHU
peLIeHNH 3a7a4 U IPOBEACHUN MaTEMaTHUYECKUX PaCCyKICHH;

e IIPUMEHATh AKCMOMBI CTEPEOMETPUM M CIIEICTBUS M3 HUX MPHU PELICHUU
reOMETPUYECKHX 3a/ad4;

e KJIaccu(pUIUPOBATh B3aMMHOE PACIOJIOKEHHUE MPSIMBIX B MPOCTPAHCTBE,
IIJIOCKOCTEN B MPOCTPAHCTBE, NPAMBIX U IIJIOCKOCTEU B IIPOCTPAHCTBE;

e CBOOOJHO ONEpUPOBATh MOHATHSAMH, CBS3aHHBIMU C YyIJIaMH B
IIPOCTPAHCTBE: MEXAY MPSAMBIMA B TIPOCTPAHCTBE, MEXKAYy MNPSIMON U
IJIOCKOCTBIO;

e CcBOOOJIHO ONEPUPOBATH MOHATHSIMH, CBSI3aHHBIMUA C MHOTOTPAHHUKAMH;



e CBOOOJHO paco3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAaHHHUKOB (IIPU3Ma,
nupamMua, NpsSMOYToJIbHBIN Mapaiesaenunes, Kyo0);

e KJjaccU(UUUPOBATH  MHOTOIPAHHUKH,  BbIOMpass  OCHOBaHUA I
KJIacCU(pUKaIuu;

e CBOOOJHO ONEPUPOBATH TMOHATHSIMH, CBSI3aHHBIMM C  CEUEHUEM
MHOT'OTPAHHUKOB IIJIOCKOCTBIO;

*  BBINOJHSATH napajjieibHoe, LHEHTPATILHOE u OpPTOTOHAJIBHOE
IPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIIOJHATH U300pakeHUsT QUryp
HAa IUIOCKOCTH;

e CTPOUTH CEYEHUS MHOIOTPAHHUKOB Pa3JIMYHBIMM METOJAMH, BBIITOJIHSITH
(BBIHOCHBIE) MIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIOIIAJA  TOBEPXHOCTEM  MHOTOTPAaHHUKOB  (Mpu3Ma,
NUpPaMU/a), FTEOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

e CcBOOOJHO ONEPUPOBATh MOHATUSMU: CUMMETPHs B IPOCTPAHCTBE, LEHTP,
OCh M IUIOCKOCTh CHMMETPHUH, LEHTP, OCh M IUIOCKOCTh CHMMETPUU
duryps;

e CBOOOJIHO OINEPUPOBATh MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpPJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH JICUCTBUS HAJl BEKTOPaMU;

e Dpelmarh 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUMX OTHOLIEHUH H
HaXOXKJEHUE T€OMETPUUYECKUX BEJIMYUH, NPUMEHSSI HU3BECTHBIE METOJIbI
IPYU PEIICHUH MAaTEeMATHYECKUX 3aJ]1a4 IMOBBIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH;

e TMPUMEHATh MPOCTEHIIME MPOTrPaMMHBIE CpPEICTBA M  JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1aY;

e WU3BJIEKaTh, NPEOOPa30BbIBATh W HMHTEPIPETUPOBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUrypax, TMPeACTaBICHHYIO Ha
yepTekax U pUCYHKaxX;

e IMPUMEHATh TIOJIYYEHHBIE 3HAHMS Ha T[PAKTUKE: CpPaBHUBATh W
aHAJIM3UPOBATh pPEAJbHbIE CUTYAllMH, MPUMEHATh H3yYECHHbIE MOHSATHUS B
nporecce TIMOMCKAa PpEeHIeHHs] MaTeMaTH4ecKH  Cc(hopMyIupoBaHHOU
npoOsieMbl, MOJEINPOBaTh pEAJbHbIE CUTyallUd Ha S3bIKE T'C€OMETPHH,
UCCIIE0BATh MMOCTPOCHHBIE MOJIENN C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
NOHATUN U TeopeM, ammapara ajreOpbl, pelarh MPakTUYECKHUE 3aJayH,
CBSA3aHHBIE C HAXOXK/IEHUEM F€OMETPUYECKHUX BEITUYMH;

e HMEThb MpEACTaBICHUS 00 OCHOBHBIX J3Tamax pa3BUTUS T'€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kiaacca oOyyaromuiicss HayquTCs:



CBOOOJTHO OIEPUPOBATH TOHATUSIMH, CBSI3aHHBIMU C IWJIMHJIPUYECKOM,
KOHUYECKOM U cepruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
TIOJTYYCHHUS;

OTICpUPOBAThH MOHATHSIMH, CBSI3aHHBIMU C TEIAMH BPAIECHUS: IIMIHHIPOM,
KOHYCOM, c(hepoii u mapom;

pacro3HaBaTh Tejda BpamieHus (UWIUHApP, KOHYC, cdepa U Imap) u
O0OBSCHSTH CIIOCOOBI TTOJTYICHUS TEJI BPAIICHUS;

KJIacCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHUE CPEephl U IIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAHHUKOB W TEJ BpaIICHHUS,
00BEMBI U TUIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpaIICHHS,
re€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OIEPUPOBATh MOHITHSAMH, CBS3aHHBIMH C KOMOWHAITUSAMHU TEJ
BpaIieHUsI ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHWK, BMIHCAHHBIA B cdepy u
OTHCAaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpAaICHUS;

BBIYKCIIATh COOTHOIICHUSI MEXAY TUIOIIAIIMHU TOBEPXHOCTEN U 00bEMamMu
ITOJIOOHBIX TEIN;

n300pakaTh W3y4aemble (UTYPBI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJ BpaIlICHUS;

U3BJICKaTh, WHTEPIPETUPOBAThL W MPeoOpa3oBBIBATh HH(POPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEPAIMK HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOM CUCTEME KOOPIUHAT;
penraTh TEOMETPUUYECKHE 3319l Ha BBIYMCICHUE YTJIOB MEXKIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH 10 IUIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METOA NP PEIICHUH;
CBOOOJTHO ONEPUPOBATH TMOHSATUSIMU, CBS3aHHBIMM C JIBUDKCHHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JABUKECHUM;

BBITIOJIHATh HM300paXE€HUST MHOTOTPAaHHUKOB W TEN BpalleHUs MpHU
MapajyIeJIbHOM  IIEPEHOCE, UEHTPAIBHOM CUMMETPUHU, 3€PKAIBHOU
CUMMETPUH, MPU MTOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus MO100US;
CTPOUTH CEUCHHUS MHOTOTPAHHHUKOB W TEJ BpAICHUS: CEUCHUsS MFJIMHIPA
(mapayieTbHO U MEPHEHIUKYJIIIPHO OCH), CEUCHHS KOHYca (TlapajuiesibHbIe
OCHOBAHHUIO U MIPOXOSILIIUE YEPE3 BEPILIUHY ), CEUCHUS 11apa;
UCIOJIb30BaTh METOJbI TIOCTPOCHUSI CEUCHUI: METOJ CJIEI0OB, METO]
BHYTPEHHETO MPOSKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEeH MITOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKICHUS,

OPUMEHSTh TeoMeTpuueckre (akTbl IS PEIICHHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIararmllinX HECKOJBKO IIaroB pELICHUS, €CIH YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOW U HESIBHOU (hopme;

peumars 3aJadyd Ha JOKAa3aTeIbCTBO MATEMATUYECKUX OTHOIICHUW U
HaX0XJICHUE T€OMETPUUECKUX BEIUYUH;

MPUMEHATH MPOrPaMMHBIE CPEICTBA M AJIECKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKHUX 3a]aY;

MPUMEHATh  TIOJYYEHHbICE  3HAHUS HA  [PAKTUKE:  CPAaBHUBATS,
AHAJIN3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHSITh U3YUYCHHBIE
MOHATHS, TEOPEMBbI, CBOWCTBA B IMpOLECCE IOUCKA  PEIICHUs
MaTeMaTU4ecku  C(OpPMYJHUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBAThH
pealbHbIE CHUTYAallMd Ha SI3bIKE T€OMETPUHU, HCCIEIOBATh MOCTPOCHHBIE
MOJIEJIA C HCIIOJb30BAHUEM TIE€OMETPUUYECKUX TOHATHM U TEOPEM,
anmapara anreOpbl, pemarh NPAKTUYECKHWE 3a/layd, CBSA3aHHBIE C
Hax0XJICHUEM T€OMETPUUECKUX BEJINYNH,;

UMETh TpeAcTaBieHUs 00 OCHOBHBIX A3Tamax Pa3BUTHUS TECOMETPUHU Kak
COCTAaBHOW YacTu (hyHAaAMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos DIeKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U Kontposusie | TIpakTaueckue (undposbie)
n/m | TeM MPOrpaMmbl Bcero paGoTHI padoTHI oOpa3oBaTejibHbIE
pecypcsbl
1 BBenenue B crepeoMeTpurio 23 1
5 B3anmuoOe pacnonoxenue 6 1
MPSIMBIX B IPOCTPAHCTBE
3 [TapaniensHOCTb MPSIMBIX U g
IUIOCKOCTEN B IPOCTPAHCTBE
[lepneHaAUKYISIPHOCTH
4 MPSIMBIX U TIJIOCKOCTEH B 25
MPOCTPAHCTBE
VYTIubl ¥ pacCTOSHUS 16 1
MHororpaHHuKu 7 1
Bexkrops! B mpocTpaHcTBE 12
g [ToBTOpEHME, o6o6u1eHI/vIe u 5 )
cUcTeMaTu3anus 3HaHUI
OBIIEE KOJIMYECTBO YACOB 102 6 0

[10 ITPOIT'PAMME




11 KITACC

KoaunvecTBo yacos DIeKTPOHHDIE
HaumenoBanmue
Ne (uugposbie)
pa3aesioB U TeM Kontpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NpOrpamMmbl padoThI padoThI
pecypchl
A
| HaJTUTHYECKas 15 |
TEOMETPHUS
IToBTOpEHME,
5 000061IeHNE 1 15 1
cHUCTEeMaTH3aIus
3HaAHUU
3 OO6BEM MHOTOrpaHHUKA 17 1
Tena Bpaienus 24 1
[Inomanu
5 MMOBEPXHOCTHU U 9 1
00BEMBI KPYTIIBIX TEJ
6 JIBukeHus 5 1
[ToBTOpEHME,
- 00001eHne 1 17 )
cucTeMaTu3anus
3HAaHUU
OBUIEE KOJIMYECTBO
- 102 8 0

YACOB I10 [TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KoHnTpoibHble
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHust

DJIEeKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE TIpaBHIIa
N300pakeHHs Ha PUCYHKE
IUTOCKOCTH, MapajuieIbHbIX
IPSIMBIX (OTPE3KOB),
CepeIMHbI OTpE3Ka

[TonsiTHs cTepeoMeTpuH:
TOYKa, IpsAMasi, TNIOCKOCTb,
npocTtpaHcTBO. OCHOBHBIE
npaBuiIa n300pakeHHst Ha
PHUCYHKE TJIOCKOCTH,
napajIebHBIX MPSMBIX

(OTpe3KOB), cepeIMHBI OTpE3Ka

IlonsaTus: NEepeCCKaAr0IINCCAH

IJIOCKOCTH, ICPCCCKAOIUCCA

npsiMasi ¥ IJI0CKOCTb;
HOJIYIIPOCTPAHCTBO

IlonsiTus: MEPECCKAOMMNCCA

IIJIOCKOCTH, ICPECCKAOIUCCA

npsiMasi ¥ II0CKOCTh;
HOJIYIIPOCTPAHCTBO

MHOrorpaHHUKH,
H300pakeHHe MPOCTEHIINX




IPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00BEKTOB

MHoOrorpaHHukKH,
n300paKeHNEe MPOCTEHIIINX
IPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 00BEKTOB

Axcuomel CTCPCOMCTPHUH U
MEPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U
NIEpBBIE CJIECTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U
HepBbIE CJIEICTBUS U3 HUX.
CriocoOblI 3a1aHKsI IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEH

10

N3o00pakeHne ceueHuit
NUpPaMUJIbL, KyOa U IPU3MBIL,
KOTOPBIE IPOXOJAT YEPE3 UX
p&opa. N3o0pakeHune
NIEPECEUEHUS TTOITYYEHHBIX
mockocrel. PackpaimmyBanue
MTOCTPOEHHBIX CEUEHUM
Pa3HBIMH LIBETaMHU

11

N300paskeHre ceueHUi
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpbIE IPOXOJST Yepe3 ux
pé€bpa. M3obpakeHnue
MepeCeUCHUS TTOTYUCHHBIX




mockocrel. PackpammBanue
MOCTPOEHHBIX CEUCHUI
pa3HBIMH LIBETaMU

12

N3o0paxkenune ceueHmit
nUpamMuIbl, Ky0a U IPU3MBI,
KOTOPBIE TTPOXOJIAT Yepe3 ux
pé6pa. N3obpaxenue
MePEeCEeUCHUS TTOTYUYECHHBIX
TIOCKOCTEN. PackpammBanue
MOCTPOEHHBIX CEYEHUM
pa3HbIMU LIBETAMHU

13

N3o0pakeHne ceueHnit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpPBIE MTPOXOIAT Yepe3 ux
pEbpa. N3o0paxkenue
NEpeCCUCHUS MOJTYUYCHHBIX
miockocrel. PackpaimmBanue
MMOCTPOEHHBIX CEUCHUH
Pa3sHbIMH LIBETAMU

14

Meton cnenoB s
MMOCTPOECHUS CEUCHUI

15

MeTton ciienoB i
IIOCTPOCHHUS CEYCHUH.
CBolicTBa nepeceyeHmit
IPSIMBIX U IJIOCKOCTEN

16

Meton cinenoB s
MOCTPOECHUS CEUCHUIA.
CBolicTBa nepeceyeHuit
MPSIMBIX U TJIOCKOCTEHN




17

[Toctpoenune ceyenuii B
nupamuze, Kyoe mo Tpém
Toukam Ha péopax. Co3znaHue
BBIHOCHBIX YepPTEKEH U 3aMUCh
[IaroB MOCTPOSHUS

18

[TocTpoeHune ceyenuii B
nupamuze, Kyoe 1o Tpém
Toukam Ha péopax. Co3znaHue
BBIHOCHBIX YEePTEKEU U 3aMUCh
[IaroB MOCTPOCHUS

19

[Toctpoenue ceyenuii B
nupamuze, Kyoe mo Tpém
Toukam Ha péOpax. Co3znaHue
BBIHOCHBIX YepPTEKEU U 3aMUCh
[IaroB MOCTPOCHUS

20

[TocTpoenue ceuenuii B
nupamuze, Kyoe mo Tpém
ToukaMm Ha péopax. Co3znaHue
BBIHOCHBIX YepTEKel U 3aMUCh
[IaroB MOCTPOCHUS

21

[ToBTOpEHME MIIAHUMETPUN:
Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.
[TooOue TpeyronbHUKOB

22

[ToBTOpEHME MIIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEYEHHUAX HAa BBIHOCHBIX
yeprexax. Mcropus pazsurus
IUTAHUMETPUH U




CTepeoOMeTpUn

23

KonTtponsHas padora
" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3aumHoe pacnonoxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpenuBaronyecs npsimele.
[Ipu3Haky CKpemuBarOMMUXCs
npsameix. [lapamiensHbie
IIPSIMBIE B IPOCTPAHCTBE

25

Teopema o CyliecTBOBaHUH U
€IMHCTBEHHOCTH IPSIMOM
napajuieIbHON JaHHOU
IIPSIMOM, MPOXOALIEN Yepes3
TOYKY MPOCTPAHCTBA U HE
JIeXKale Ha TaHHOUW MPsIMOM.
Jlemma o mepeceyenuu
napajuieIbHbIX MPSMBIX
IJIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsMbIX. Teopema o Tpéx
NapaJUICIIbHBIX MPSMBIX.
Teopema 0 CKpeluBarOmUXCs
IPSIMBIX

27

[TapamnensHoe
npoekTrupoBaHue. OCHOBHBIE
CBOICTBA MapaAIJIEIHLHOTO
IIPOEKTUPOBAHHUS.
N306paxenue pa3HbIX GUryp




B [TapaJUIEIbHON POEKIINU

28

LenTpanbHas npoekus. Yroiu
C COHAIIPaBJIICHHBIMU
CTOPOHAMU. YTOJI MEXIY
MPSIMBIMU

29

3agaun Ha JJ0Ka3aTeNbCTBO U
MCCJIEJOBAHNE, CBSA3AHHBIE C
PacoJIOKEHUEM TPSMBIX B
IPOCTPAHCTBE

30

[TonsiTHA: MapajaeIbHOCTD
IPSIMOM U TNIOCKOCTHU B
npoctpascTse. [Ipusnak
[apaJuIeIbHOCTH NPSMOU U
mockocTH. CBolicTBa
NapaJUIEIbHOCTH NPSMOU U
IUIOCKOCTH

31

I'eomeTrpuueckue 3agaun Ha
BBIYUCICHUC U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapajuIeIbHOCTBIO MPSAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE

32

[Toctpoenue ceuenus,
IIPOXOJSILEr0 Yepe3 JaHHYIO
IPSIMYIO Ha YepTEXKE U
MapajuieIbHOTO IPyTon
npsiMoil. Pacuér oTHOWmIEHN

33

[TapamiensHas npoekuus,
IIPUMEHEHUE ISl IOCTPOCHUS
cedeHuil Kkyoa u




napauienenunena. CBoicTaa
napauiesienune1a ¥ MpU3Mbl

34

[TapasienbHbIE TUIOCKOCTH.
[Ipu3Haky napajuieaIbHOCTH
JIBYX TJIOCKOCTEM

35

Teopema o napayyieIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
MIPOXOIALLEH Yepe3 TOUKY, HE
MIPUHAIIEKALLYIO TaHHOMN
IJIOCKOCTH U CJIEICTBUSA U3
HEE

36

CaoiicTBa napayienbHbIX
TJIOCKOCTEM: 0
napauieIbHOCTH MPSIMBIX
NepeceveHus Mpu
MepPECEYCHUH IBYX
napauieIbHBIX TIIOCKOCTEH
TpeTbeit

37

CaolicTBa napamuieabHbIX
IUIOCKOCTEM: 00 oTpe3Kax
napajuIeIbHBIX IPSIMBIX,
3aKIIFOUYEHHBIX MEKITY
napajuleJIbHbBIMU
IUIOCKOCTSIMH; O IEPECEUCHUH
IIPSIMOM C IBYMs
NapauIeIbHbIMU IJIOCKOCTSIMU

38

[ToBTOpEHME: TEOpEMa
[Tudaropa Ha miIoCcKOCTH

39

[IoBTOpEHUE: TPUTOHOMETPHUS




IPSIMOYTOJIBHOTO
TPEYrOJIbHUKA

40

CaoiicTBa ky0a u
IPSIMOYTOJIBHOTO
napaJuleenuneaa

41

Brruncnenue UMH OTPE3KOB B
Ky0e U PsIMOYTOJIbHOM
napajuleJienumneie

42

[leprieHAMKYASAPHOCTH MPAMOI
u mockoctu. [IpusHak
NEPHEHANKYISIPHOCTH TIPSIMOM
U TUIOCKOCTH

43

[leprieHAMKYASAPHOCTH MPAMOI
u rockoctu. [IpusHak
NEPIECHIUKYISPHOCTU MPSIMON
U TJIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH,
MIPOXOJISIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
NEePHEHANKYISIPHON K
IJIOCKOCTH

45

II;mockoct u
NePHEHANKYISIPHBIE UM
MpsIMbIC B MHOTOTpaHHHUKAX

46

Ilnockoctu n
NEPIEHINKYIIAPHBIE UM
MpsIMbIE B MHOTOTPaHHUKAX




47

[lepneHauKyIIsIp ¥ HAKJIIOHHAS.
[TocTpoenue nepneHAUKYyIsApa
U3 TOYKH Ha IPSIMYIO

48

[IeprieHAUKyIsAp ¥ HAKIIOHHAS.
[TocTpoenne nepneHauKysipa
13 TOYKH Ha MPSIMYIO

49

Teopema o Tpéx
NEepIeHIUKYIApax (npsamas u
oOpartHas)

50

Teopema o Tpéx
NepIeHIuKyIIpax (mpsmast u
oOpartHas)

51

Yron mexny
CKPEITUBAIOIIMMHUCS TTPSIMBIMHU

52

[Touck nepreHIUKyIApHBIX
Hp?[MI)IX C IIOMOIIBHO
HepHCHI[I/IKy.HSIpHI)IX
IIOCKOCTEH

53

OproronansHoe
IPOEKTHPOBAHUE

54

[TocTpoenue ceueHuit kyoa,
MPU3MBbI, IPABUIBHOU
NUpaMU/Ibl ¢ TOMOILBIO
OPTOTOHAJILHOMW MPOEKIUU

55

[TocTpoenue ceuenuit kyoa,
NIPU3MBI, TPABUIBLHON
MUPAMHUJIBI C TTOMOIIIBIO
OpPTOTOHALHOU MPOEKIINH




56

CumMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIbHO IJIOCKOCTH.
[ImockocTr cuMMeTpuii B
MHOTOTpaHHHKaX

57

[Ipu3nak
NEPHEHANKYISIPHOCTH IPSIMOM
Y TUIOCKOCTH KAaK CIJIEJICTBHUE
CUMMETpUN

58

HpaBI/IHBHBIC MHOT'OI'paHHUKH.
Pacuér paccTosiHuii OT TOUKH
JI0 TJIOCKOCTH

59

[IpaBusIbHBIE MHOTOTPAHHUKHU.
Pacuér paccTosiHuid OT TOUKH
J10 IJIOCKOCTH

60

CriocoObl OIyCTUTh
NEPIEHANKYJISAPBIL:
CUMMETpHUS, CABUT TOYKHU I10
napajuIeIbHON NPAMON

61

CaBur 1o HenapasuieIbHON
PSIMOM, H3MCHECHHE
paccTosHUM

62

KonTponbhas pabota
"B3zaumMHoe pacrnionoxeHue
IPSIMBIX U MJIOCKOCTEN B
npocTpaHcTBe"

63

[ToBTOpEHME: yrOa MEKIY
MPSIMBIMH Ha TIJIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,




T€OpEeMa KOCMHYCOB

64

[ToBTOpEHME: Yyroa MexIy
CKPELIMBAOIIUMHUCS MPSIMBIMH
B IIPOCTPAHCTBE

65

FCOMeTpI/I‘IeCKI/Ie MCTOJbI
BBIYUCJICHUA yIJIa MCKIY
MMPpAMBIMH B MHOTOTpaHHUKAaX

66

JIByrpanHsbiii yrosu. CBOMCTBO
JVHENHBIX YTJIOB ABYI'PAHHOIO
yria

67

[IepnieHauKysIpHBIE
mIockoctH. CBoiicTBa
B3aMMHO MEPIEHANKYISIPHBIX
IUIOCKOCTEH

68

[Ipu3naxk
NePHEHANKYISIPHOCTH
IJIOCKOCTEM; TeOpema o
MPSIMOM MepecedeHus IByX
IJIOCKOCTEH
NEePHEHANKYISIPHBIX TPEThEU
IJIOCKOCTH

69

[IpssMOyTOJIBHBIN
napajuiejenumnes; Kyo;
U3MEpEeHMsI, CBOMCTBA
IPSIMOYTOJIBHOTO
napaJenenuneaa

70

Teopema o AuaroHanu
MPSIMOYTOJIBHOTO
napajuieienuneaa u




CJIIEIICTBUE U3 HEE

71

CrepeoMeTrpuueckue u
MIPUKJIAIHBIE 3a1a4H,
CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM IIPAMBIX U
IUTIOCKOCTH

72

IToBTOpEHHMeE:
CKpCIIUBAIOIHECS IPSMEIC,
napajulelIbHBIC IIIIOCKOCTH B
CTaHAAPTHBIX
MHOI'OIrpaHHHUKax

73

[Tapa mapajutenbHbIX
IJIOCKOCTEH Ha
CKPEIMBAIOIINXCS MTPSMBIX,
pacCcTOsIHUE MEKTY

CKpCIIUBAOIHUMHUCS ITPAMBIMU

B IIPOCTBIX CUTyalUAX

74

PaccrosiHue oT TOUKH 110
MJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TUIOCKOCTH

75

Brruncnenue paccrossHui
MEK]ly CKPEILMBAOIIUMHUCS
MPSMBIMH C IOMOILBIO
NEPIEHANKYJISIPHON
IIOCKOCTH

76

Tpé€xrpanHslii yroi,
HEPABEHCTBA 1A

TpeXrpaHHbIX yriaos. Teopema
[Mudaropa, Teopemsbl




KOCHHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTO yIia

77

DeMeHTHI cheprudecKoit
TE€OMETPHUH: TeO0JIe3NUECKUE
JMHUM Ha 3emJie

78

Konrponsnas padora "Yrisl u
paccrosiHus"

79

CucreMatu3anus 3HaHUH
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

80

[Inpamua. Buael nupamun.
[IpaBunpHas nupamuaa

81

IIpusma. Ilpamas u HakIOHHAS
npusMsl. [IpaBunbHas npusma

82

[Ipsamoit napaienenunes,
MPSIMOYTOJIbHBII
napasuieNienumnesn, Kyo

83

BrInmykiible MHOTOIpaHHHKM.
Teopema Diinepa

84

Brinykiibie MHOTOIpaHHUKH.
Teopema Ditnepa.
[IpaBunbHbIE 1
MOJTYTTPaBUIILHBIC
MHOTOTPaHHHUKHU

85

KonrtponsHas padora
"MHororpaHHuku"

86

ITousrue BCKTOpa Ha
IIJIOCKOCTH U B ITPOCTPAHCTBE




87 CyMmMa BEKTOpOB

88 Pa3nocTh BekTOpOB

89 [IpaBuno mapasienenumnena

90 YMHOXEHUE BEKTOpa Ha
YHUCIIO
Pa3noxenue BekTopa no

91 0a3ucy TpEéx BEKTOPOB, HE
JEKALMX B OJTHOM INIOCKOCTH

92 CxansapHoe NMpou3BeICHHE

93 Brruncnenue yria mexmuy
BEKTOPAMH B [IPOCTPAHCTBE

94 [Ipocreiimue 3aga4um ¢
BEKTOpaMHU

95 [Ipocreitmue 3anauun ¢
BEKTOpaMHU

96 [Ipocreitmue 3anauu ¢
BEKTOPaMH

97 [Ipocreiimue 3aga4um ¢
BEKTOpaMHU

08 O6o006menne u
crucTeMaTu3alurs 3HaHUI

99 Ob6o061enne u
crucTemMaTu3auus 3HaHUI

100 Nrtorosas KOHTpOJIbHAS
pabora

101 Hrorosas KOHTpOJIBHAS

paborta




00001IeHne u
102 . 1
cUucreMaTtui3ania 3HaHUN

OBIIEE KOJIMYECTBO YACOB

10 [IPOTPAMME 102




11 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KoHTpoJbHbIe

Bcero
padoTbI

IIpakTHyeckue
padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHbBIE
nudposbie
oOpa3oBaTejibHbIEC

pecypchl

IToBTOpEHME TEMBI
"KoopauHatsl BEeKTOpa Ha
IJIOCKOCTH U B
npocTpaHcTse”

[ToBTOpEHME TEMBI
"CkaJIsIpHOE MPOU3BEICHUE
BEKTOPOB"

[ToBTOpEHME TEMBI
"BbruncieHue yria Mexy
BEKTOpPaMH B IIpocTpaHcTBe"”

[ToBTOpEHUE TEMBI
"VpaBHEeHME IPAMOH,
MPOXOIALLIEH Yuepe3 ABe
TOYKHU"

YpaBHeHHeE MI0CKOCTH,
HOpMallb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

YpaBHEHUE IOCKOCTH,
HOpMaJlb, ypaBHEHHE
TUIOCKOCTH B OTPE3Kax

BekTopHoe npousBeneHne

JIuneliHble HEPABEHCTBA,




JIMHENHOE
IpOrpaMMHUPOBaHUE

JIuneliHble HEPABEHCTBA,
JMHEUHOE
IIPOrpaMMHUPOBaHUE

10

AHaJINTHYECKUE METOIbI
pacuéra yria Mexay
IpsSIMBIMU B
MHOTOTpaHHHUKaX

11

AHaJINTHYECKUE METO/IbI
pacuéra yria Mexay
IUIOCKOCTSIMH B
MHOTOT'paHHHKaX

12

®dopmyiia pacCTOSIHUS OT
TOUKH JI0 MJIOCKOCTHU B
KOOpPJIMHATAX

13

Haxoxnenue pacctostHuii oT
TOYKH JI0 IJIOCKOCTH B KyOe

14

HaxoxneHnue paccTosiHui OT
TOYKH J0 IJIOCKOCTH B
IIPaBUIIbHOM MUPAMUJIE

15

Kontponbhas pabota
"AHaTuTU4YecKas
reoMerpust"

16

Ceuenuns MHOI'OI'PpaHHUKOB!
CTaHAApPTHBIC
MHOT'OI'paHHUKHU

17

CeueHus MHOTI'OI'paHHUKOB:




METO/I CJIEIOB

18

CeueHust MHOTOTPAHHUKOB:
CTaHI[apTHBIe IIJIOCKOCTH,
HGpGCC‘-IGHI/ISI HpSIMBIX nu
IIOCKOCTEH

19

HapaJ'IJ'IeJ'ILHBIe MpsAMbIC U
IJIOCKOCTHU: MapaJlJICJIbHBIC
CCUCHUA

20

[TapannensHbie IPSIMbIC U
IJIOCKOCTH: pacy€T
OTHOLIEHUHN

21

[TapatensHble npsMbIE U
IUIOCKOCTH: YIJIbl MEXTY
CKPELMBAIOILUMUCS
IpSMBbIMU

22

[IepnieHauKynsIpHBIE
IIPSIMBIE U TUTIOCKOCTH:
CTaHapTHBIE APBI
NEPIECHIUKYISPHBIX
IUIOCKOCTEN U MPSIMBIX,
CUMMETpUU
MHOT'OI'PAaHHHUKOB

23

[lepnienauKyIsIpHBIE
IpsIMbI€ U TIIOCKOCTH:
TeopeMa O Tpex
NepPHEHANKYISIpax

24

[lepnenaukynspHbIe
IPSIMBIE U TNIOCKOCTH:
BBIUHCJICHYS UIMH B




MHOI'OIrpaHHHUKax

25

[ToBTOpEeHUe: muomaan
MHOTOYTOJTbHUKOB,
(dbopMyIIBI IS TUTOINATECH,
COOOpakeHUS TIOI00MS

26

[ToBTOpEeHwMeE: Mmomaau
MHOTOYTOJTbHUKOB,
dbopMyIIBI IS TUTOIIAEH,
CO0OpaxKeHUsI MOA00HS

27

[ToBTOpEHHE: TUIONMIATN
MHOTOYTOJIbHUKOB,
(GOpMyITBI TS TUIOIIAJICH,
CO00paxKeHus! MoA00us

28

IImomraau ceuenunit
MHOTOI'PAHHHUKOB: TIJIOIIA TN
MOBEPXHOCTEM, pa3pe3aHus
Ha YacTH, COOOpaskeHuUs
IoI00us

29

ITmomraau ceuenunit
MHOTOI'PAHHUKOB: TIJIOIIA TN
MOBEPXHOCTEN, pa3pe3aHus
Ha YacTH, COOOpaXeHUs
Io100us

30

Kontponbnas pabota
"[ToBTOpEHME:
MHOTOTPaHHUKH, CEYEHUS
MHOTOTpaHHUKOB"

31

O0BpéM Tena. O0BeEM
PSIMOYTOJIBHOTO




Mnapajjaciacnuicaa

32

3amauyn 06 yABOCHUU Ky0a, O
KBajJpaType Kyo0a; o
TPUCEKINH yTiia

33

CrepeoMeTrpuueckue 3aJauy,
CBsI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napajuiejenunesia

34

[Ipuknaansie 3a1a4u,
CBsI3aHHBIE C BEIYMCIIEHHEM
00BEMa MPSIMOYTOIBEHOTO
napajuienaenuneaa

35

O0BEM TIPSIMON TPU3MBI

36

CrepeomeTpuuecKue 3a/1auu,
CBSI3aHHBIC C BHIYMCIICHUEM
00BEMOB NPSAMOI TPU3MBI

37

[Tpuxnanueie 3a1a4w,
CBS3aHHBIE C 00BEMOM
IIPSIMOM IIPU3MBI

38

Brruuncienue 00LEMOB Te C
MIOMOIIIBIO ONPEICAEHHOTO
uHrerpana. O0bEM
HAKJIOHHOM MPU3MBI

39

Brruncienue 00EMOB TeI €
TTOMOIIIBIO OMIPEECTIEHHOTO
uHTerpaina. OobpEmM
MTUPAMHU/IBI

40

®opmyna o0bEMa




nupaMupel. OTHOLIEHHUE
00bEMOB MUpPaMHU/I ¢ OOIITUM
YTJIOM

41

®opmyna 06bpEéMa
nupaMupel. OTHOLIEHHUE
00bEeMOB MUpaMHU/I ¢ 00ITUM
yIJoM

42

CrepeomeTpuyuecKue 3a/1auu,
CBSI3aHHBIE C 00BEMaMU
HAKJIOHHOW NMPU3MBI

43

CrepeomeTpuueckue 3a/1auu,
CBsI3aHHBIE C 00bEMaMU
TTUPAMHU/TBI

44

[TpukagHbIe 3a/1a49M 110
teme "OOBEMEBI TET",
CBSI3aHHBIC C 00BEMOM
HAKJIOHHOM MPU3MBI

45

[Ipuknaaneie 3aa4u 110
teMme "OOBEMEI TET",
CBsI3aHHBIE C 00BEMOM
TTUPAMHU/IBI

46

[Tpumenenue o0BEMOB.
Brruncienue paccTosiHus 10
IUTIOCKOCTH

47

KonTtponsHas padora
"O6BEM MHOTOTpaHHUKA"

48

[umaapudeckas
MOBEPXHOCTh, 00pa3yroIIne




HUJIUHAPUYECKOU
IIOBEPXHOCTHU

49

Humusap. [pamon
KpyTOBOM LIUIUHJP.
[Imomane MoBepxXHOCTH
HUIMHAPA

50

Konnueckast moBepxXHOCTb,
o0pa3yronme KOHUIeCKOU
nosepxHocTu. Konyc

51

CedeHue KoHyca
IJIOCKOCTBIO, TapaJIJIeIbHOM
MJIOCKOCTH OCHOBAHUS

52

Y cedEéHHblIil KOHYC.
N306paxeHre KOHyCOB U
yCeUEHHBIX KOHYCOB

53

[Tnomane 6okoBOM
MMOBEPXHOCTHU U MOJHOM
IIOBEPXHOCTU KOHYyCa

54

[Mnomaae 6okoBOM
MMOBEPXHOCTHU U MOJHOU
MOBEPXHOCTH KOHYCA

55

CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTeJIbCTBO U
BBIYMCIIEHHE, IOCTPOCHUEM
CEYEHHU [UINHApPA, KOHYCa

56

CTepCOMeTpI/IquKI/Ie 3aJa4du
Ha JOKa3aTCJIbCTBO U
BBIYUCJICHUC, ITIOCTPOCHUEM




CEUEHMI [IUINHIpPA, KOHyCa

57

[Ipuknanneie 3aauw,
CBSI3aHHBIE C LIJIMHJIPOM

58

[Ipuknaansie 3a1a4u,
CBSI3aHHBIE C IHJIMHIPOM

59

Cddepa u map

60

ITepeceuenue cgepsl u mapa
¢ ockocTbo. Kacanue
mapa u cepsl INIOCKOCTHIO.
Bun u nuzobpakenue mapa

61

[Tepeceuenue cdepsl u mapa
¢ miockocThio. Kacanue
mapa u cepsl INIOCKOCTHIO.
Bun u nuzobpakenue mapa

62

VYpaBHenue chepsl.
[Tnomane chepsl u eé
qacTen

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTrpuueckue 3a1a4u
Ha JI0Ka3aTeJIbCTBO U
BBIYMCIICHHE, CBS3aHHBIE CO
chepoil u mapom,
MMOCTPOEHUEM HX CEUCHHI
IJIOCKOCTBIO

65

CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTeJIbCTBO U
BBIYUCIICHUC, CBA3aHHBIC CO
chepoii u mapom,




MMOCTPOEHUEM HX CEUCHHI
IJIOCKOCTBIO

66

[Ipuxnagueie 3amauu,
CBsI3aHHBIE CO Cepoii u
mapom

67

[ToBTOpEHME: OKPYHKHOCTD
Ha IIOCKOCTH, BEIYMCICHUS
B OKPY>XHOCTH, CTaHIAPTHEIE
moa00us

68

Paznuunbie KOM6I/IHaI_[I/II/I TCI
BpalCHUsA U
MHOT'OI'paHHUKOB

69

3amaun o TeMe "Tena u
MMOBEPXHOCTHU BpalieHus"

70

3anauu o teme "Tena u
MOBEPXHOCTHU BpaleHus"

71

Kontponbnas pabota "Tena
Y TIOBEPXHOCTH BpALLCHUS"

72

O06neém mumuHapa. Teopema
00 00BEMe pSIMOTO
WITHH/IpA

73

Brruucnenue o0EMOB Te €
TIOMOIIIBIO ONIPEAEITIEHHOTO
uHTerpana. O6bEM KoHyca

74

ITnomranu 00KOBOI U
IIOJIHOM ITIOBEPXHOCTHU
KOHycCa

75

CTepeOMeTpI/I‘leCKI/Ie 3aJa4u,




CBsI3aHHBIC C BBIYUCJIICHUEM
00BEMOB IWJIMHPA, KOHYCA

76

[IpukiagHele 3aga4u 1Mo
teme "OOBEMBI U TUTOIIAIH
noBepxHocrel Ten"

77

O0BEM mapa 1 mapoBoro
cekropa. Teopema 06
00BEme mapa. [Tnomanp
cdepsl. CTepeomMeTpudecKue
3a/1a4¥, CBSI3aHHBIC C
BBIYHCIICHHEM 00HEMOB
nrapa, apoBoro CerMeHTa u
IIaPOBOTO CEKTOpa

78

[IpukiiagHelie 3aga4u no
teme "OOBEMEI TEI",
CBSI3aHHBIE C 00BEMOM IIIapa
U TUIOIAAbI0 cephl.
CoOTHOIICHUS MEXIY
TUTOMIA/IIMU TTIOBEPXHOCTEH U
00BEMamMu MOJOOHBIX Tell

79

ITogo6ubIe Tema B
npocTtpaHcTBe. M3meHnenue
00BbéMa Mpu o100 H.
CrepeoMeTpHuueckue 3aaauu,
CBSI3aHHBIC C BEIYMCIICHUEM
00BEMOB TeJI U IUIoIAAei
MMOBEPXHOCTEN

80

KoHTponbHas pabota
"[lnomany moBepXHOCTU U




00BEMBI KPYyTIbIX TEN"

81

JIBYOKEHUS POCTPAHCTBA.
OtoOpakenus. JIBrmkeHus: u
paBeHcTBO uryp. O6mue
CBOICTBa JBHKCHUMN

82

Bunp! aBmkeHmnin:
NapajuiebHbIN NIEPEHOC,
LEHTpAJIbHAs! CUMMETPUS,
3epKaJIbHasi CHMMETPUS,
IIOBOPOT BOKPYT IIPSIMOM

83

[TpeoOpa3oBanus mogoous.
[Ipsimas u cepa Diinepa

84

I'eomeTpuyeckue 3a1auu Ha
MPUMEHEHNE JBUKEHUS

85

KonTtponsHas padora
"BexTops! B mpocTpaHcTBe"

86

O6o061aroniee TOBTOPEHHE
11 nmoHsATHII U METOOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3AIUs
3Hanuit: "[lapanienbHoCTh
IPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTee"

87

Ob6o06muaromee MOBTOPeHNE
11 moHsTHI U METO/IOB
Kypca reometpuu 1011
KJIACCOB, CUCTEMAaTHU3aIHs
3HaHui: "BekTopel B
npocTpaHcTBe"




88

O6o061aro1iee NOBTOPEHNE
11 moHATUN U METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTU3aLUs
3HaHUU: "BekTopsl B
npocTpascTse”

89

O6o0matomiee MOBTOPEHHE
11 DOHATUNA 1 METOIOB
Kypca reomerpun 1011
KJIaCCOB, CUCTEMAaTHU3AIUS
3nanuii: "O0bemM
MHOTOrpaHHHKa"

90

O06o0matoiee MOBTOPEHHE
11 moHATUNA U METOIOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3AIUS
3nanuii: "O0bemM
MHOTOrpaHHHKaA"

91

O6o061aroniee TOBTOPEHHE
11 TOHATHI ¥ METOIOB
Kypca reomerpun 1011
KJIaCCOB, CUCTEMAaTHU3AIUS
sHanui: "Ilnomanu
MOBEPXHOCTU U 00BEMBI
KpyIJibIX Ten"

92

Ob6o0maromee MOBTOPEHNE
11 moHsTHI U METO/IOB
Kypca reometpuu 1011
KJIACCOB, CUCTEMAaTH3aIHs




3Hanuit: "[lnomanu
MOBEPXHOCTU U 00BEMBI
KpyIJibIX Ten"

93

Hrtorosast KOHTpoOJIbHASA
pabota

94

HToroBast KOHTpOJIbHAs
pabota

95

[ToBTOpenue, 0600IIEHUE U
cUCTEeMaTu3alus 3HaHuH

96

Hcropus pazsurus
CTEpPEOMETPUU KaK HAyKu U
€€ poJib B Pa3BUTUH
COBPEMEHHBIX NHKEHEPHBIX
U KOMITBIOTEPHBIX
TEXHOJIOTU

97

Hcropus pazsurus
CTEPEOMETPUH KaK HAYKU U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUI

98

Hcropus pa3Butus
CTEPEOMETPUH KaK HAyKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUH

99

Uctopus pa3sutus
CTEpEOMETPUH KaK HayKu U




€€ poJIb B Pa3BUTUHU
COBPEMEHHBIX WHKEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOTHI

100

Hcrtopus pazsurus
CTEPEOMETPUH KaK HAYKH U
€€ poJb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUI

101

Hcrtopus pazsurus
CTEPEOMETPUH KaK HAyKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUH

102

Ucrtopus pa3sutus
CTEPEOMETPUHN KAK HAYKU U
€€ poJIb B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

10 KUJIACC
Kon -
IIpoBepsiemble NpeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJIbHO MPOrPaMMBbI CpeiHero 001ero oopa3oBaHusi
pe3yJbTara
7 I'eomeTrpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPsAMAas, INIOCKOCTb
75 [IpyMeHsSTh aKCHOMBI CTEPEOMETPUM M CIIEACTBUS U3 HUX NPU PEIICHUU
' FeOMETPUUECKUX 3a7a4
73 OnepupoBaTh MOHATHSAMHU: TAPAIEIBHOCTh U MEPHEHIUKYISIPHOCTD
' OPSAMBIX U IIOCKOCTEH
74 KnaccudummpoBaTs B3aUMHOE PACIMONIOKEHHUE MPSMBIX M TUIOCKOCTEH B
' IPOCTPaHCTBE
OnepupoBaTh MOHATUSAMU: JABYIPAaHHBIM yroj, IpaHu JABYTPAaHHOTO YIJIa,
7.5 pedpo ABYrpaHHOTO yrja, JUHEWHBIH YroJl JBYTPAHHOTO yTiia, TpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHSATHUSMH: MHOTOTPAHHHUK, BBIMYKJIBIA M HEBBITYKJIBINA
' MHOTOT'PAHHHK, JIEMEHTHl MHOTOTPAHHHKA, TIPABMUIHHBIA MHOTOTPAaHHUK
77 PacrioznaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHMKOB (TMHpamMuia, MpU3MA,
' MPSIMOYTOJIBHBIN Mapauienenuries, Ky0)
KnaccupummpoBate  MHOTOIpaHHUKH,  BBIOMpasl ~ OCHOBaHUSA s
7.8 KJaccupUKaluu (BBIMYKIbIe U HEBBIMYKJIbIE MHOTOTPAHHUKH, MPAaBUJIbLHBIE
MHOTOTPaHHHKH, MPSMbIE U HAKJIOHHBIE PU3MBI, MTapaijieNenuIeabl)
7.9 OrniepupoBaTh MOHIATHAMU: CEKYIAs MIIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB
710 OOBSICHATh MPUHIUIIBI IOCTPOSHUSI CEYCHUN MHOTOTPAHHUKOB, UCIONB3YS
' METOJI CIIC/IOB
Ctpoutpb ceyeHUs] MHOTOTPAHHMKOB METOJOM  CJIE€ZOB, BBIMOJHATH
7.11 (BBIHOCHBIE) TIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ] CBEPXY, COOKY, CHU3Y
Pematey 3amaum Ha HaXO0XACHHE T€OMETPUUYECKHX BEIMYMH O oOpasiam
WM alIrOpuTMaM, TPUMEHSS W3BECTHBIE AHATUTUYECKUE METOIbI TIpH
7.12 pElIeHUH  CTaHAAPTHBIX MAaTEMaTHYECKUX 3aJad  Ha  BBIYUCIICHUE
paccToOsHUN MEXIy ABYMS TOYKAMH, OT TOYKH N0 MPSIMOM, OT TOYKHUIO
TUTOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS TPSIMBIMU
Pematy 3amaum Ha HaXOXACHHE T€OMETPUUYECKHX BEIMYMH O oOpasiam
713 WM aIrOpuTMaM, NTPUMEHSS W3BECTHBIE AHATUTUYECKUE METOIbI TIpH

PE€IICHUN CTAHAAPTHBIX MAaTEMATHYCCKHUX 3aaa4 Ha BBIYUCICHUC YIJIOB
MCXKAY CKpPCIIUBAOMUMUCA IIPAMBIMH, MCKIY HpHMOI;'I N IIIIOCKOCTHIO,




MCXKAY MIIOCKOCTAMU, IBYI'PAHHBIX YIJIOB

Boruucnsate 00bEMBI 1 Iiomaiau HOBCpXHOCTCﬁ MHOT'OT'PaHHUKOB (HpI/IBMa,

7.14 nupamMpia) ¢ NpUMEHEHHEeM (OpMyJl, BBIYUCIATH COOTHOIICHUS MEXIY
TUTOINAASIMUA TIOBEPXHOCTEH, 00BbEMaMU TTOJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh MNOHATUAMM: CHUMMETpPUS B NPOCTPAHCTBE, LEHTP, OCh H
' IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TIOCKOCTh CHMMETPUH (PUTYPHI
W3Bnekarp, mnpeoOpa3oBbIBATH M HWHTEPIPETUPOBATH HH(OpPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (PUrypax, TMPEACTABICHHYIO Ha
YEpTE)KaX U PUCYHKaX
[TpuMeHsSTh TeOMEeTpUYeCKHe (aKThl ISl PEHICHHS CTEPEOMETPHUYCCKHIX
7.17 3a/1a4, MPEANONATalIuX HECKOIbKO IIAaroB pELIEHUs, €CIH YCIOBHS
MIPUMEHEHUS 3a/1aHbl B ABHOU (popme
718 [IpumeHsATh mpocTeMilline MNPOrpaMMHBIE CpPEACTBA M BJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI TP PEUICHUU CTEPEOMETPUUECKUX 3a]1a4
719 [IpuBoaNTE NpUMEpPHl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEM B MPHUPOAE H
' JKU3HH, pACIIO3HABaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMeHATh MOJMy4YEHHBIE 3HAHUS HA TPAKTHKE: aHATU3UPOBATH pealbHBIC
CUTyalluu ¥ MPUMEHITh U3YUCHHBIC TTOHSATHS B MPOIECCE TIOUCKA PEIICHUS
MaTeMaTU4ecKu C(HOPMYJIUPOBAHHON MPOOJIEMBI, MOJIECTUPOBATh PEATbHBIC
7.20 CUTyallUM Ha S3bIKE TE€OMETPHUH, HUCCIEI0BATh MOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TEopeM, ammapaTa anreOpsl,
pemiath ~ MpaKTMYECKWE  3aJaud,  CBSA3aHHbIE C  HAXO0XKICHHEM
F€OMETPUUYECKUX BEJIMYUH
11 KJIACC
Kon y
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
NMPoBePSIEMOro .
00pa3oBaTe/ibHOI MPOrpPaMMbI CpPeIHEro 001ero 06pa3oBaHusA
pe3yabTara
6 I'eomerpus
OnepupoBaTh MOHATHIMH: IWIMHAPUYECKAs TMOBEPXHOCTh, 00pasyrome
6.1 UWJIMHIPUYECKON TMOBEPXHOCTH, UWIWHIP, KOHUYECKAass IOBEPXHOCTH,
o0pa3yronire KOHHYEeCKOW MOBEPXHOCTH, KOHYC, ceprudecKkasi HOBEpXHOCTh
6.2 PacrioznaBats Tena BpamieHus (IIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATD CITOCOOBI TIOJYYCHHS TEJT BpAIICHUS
6.4 KrnaccudumnupoBaTh B3aUMHOE pacIofioKeHUE CPephl U IIOCKOCTH
OnepupoBaTh NOHATUSAMU: IIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA, BHICOTA
6.5 CErMEHTa, I1apOBOM CJIOM, OCHOBAHUE LIAPOBOrO CIIOS, BHICOTA HIAPOBOIO
CJ1051, IIAPOBOU CEKTOP
6.6 Beruucnsate  00BEMBI M IUIOMIAM  TOBEPXHOCTEW TEN  BpAIICHUS,




TEOMETPUUYECKHUX TEJI C MPUMEHEHHEM (HOPMYIT

6.7

OnepupoBaTh NOHATHAMM: MHOTOTPaHHMK, BIHMCAaHHBIH B cdepy U
OTNMCAHHBIN OKONO cdepbl, chepa, BIUCAHHAS B MHOTOIPAHHHUK WJIH TEJIO
BpalICHUs

6.8

BBIYHCIATE COOTHOMICHUS MEXKY IUIOMAASIMH MTOBEPXHOCTEH M 00bEMaMuU
MOJOOHBIX TEN

6.9

N3o06paxarh u3zydaemble GUIypbl OT PyKHM M C IPUMEHEHUEM IPOCTHIX
YepTEKHBIX THCTPYMEHTOB

6.10

BbImonHATE  (BBIHOCHBIE) IUIOCKHE YEPTEXKHM W3 PHUCYHKOB MPOCTHIX
00BEMHBIX (uryp: BHJI CBepxy, COOKY, CHHU3Y; CTPOHMTH CEUYCHHS TEl
BpaleHUs

6.11

W3Brnekatb, WHTEPIPETHPOBAThH M MpPeoOpa3oBbIBATH HHMOPMALUIO O
MPOCTPAHCTBEHHBIX TEeOMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTekax U pUCyHKaX

6.12

[IpumensiTh reomeTpuueckue (QakThl ISl pPEUIeHHs] CTEPEOMETPHUYECKHX
3aja4, MPENoaraloliiX HECKOJbKO IIIaroB pEeIIeHUs, €CIH YCIOBUS
MPUMEHEHUS 33JIaHbl B ABHOU hopMme

6.13

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BoInonHATe  IEHCTBUS CIOXKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB U
YMHO)KGHI/IH BeKTopa Ha 4MucCJIo, OGBHCHHTB, KaKHMH CBOﬁCTBaMH OHHA
o0JtazaroT

6.15

HpI/IMeHHTB IIpaBUJIO MapaJuICJICIIUIICAA IIPpU CIIOKCHUHU BCKTOPOB

6.16

OnepupoBaTb MNOHATUSAMM: JEKApTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIAHHATHI BEKTOPA, YIOJI
MEXIy BEKTOpaMH, CKaJISIPHOE IPOU3BEIACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPBI

6.17

Haxomuts cyMMy BEKTOPOB U IPOU3BEIACHHUE BEKTOpa HAa YHUCIO, YIOJ
MEXIy BEKTOPAMHM, CKaJSIPHOE IIPOMU3BEIICHUE, PACKIAAbIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

33.IlaBaTL IJIOCKOCTh YPABHCHHUECM B ﬂeKapTOBOﬁ CUCTCMC KOOPpANHAT

6.19

Pemate mpocreiinme reoMeTpuYecKue 3aJadd Ha TMPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/a

6.20

Pemarn 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIICHUN WU
HaxXOKACHUC TCOMCTPUUYCCKUX BCIIMYUH I10 o6pa3uaM WK ajiropurMam,
IMPUMCHSA HU3BECTHBIC METOAbI npu peIICHUN CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

HpI/IMeHﬂTB HpOCTefIIHI/IC nporpaMMHbBIC CpECACTBA U  JJICKTPOHHO-
KOMMYHUKAIITUOHHBIC CUCTEMBI ITPHU PCIICHUN CTCPCOMCTPUICCKUX 3a/1a1

6.22

[TpuBoaUTH HpHUMEpPbl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEHl B MpUpoae U
JKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

HpI/IMeHﬂTI) IMOJIYUCHHBIC 3HAHUA Ha IMPAKTHUKE: aHAJIM3HUPOBATL PCAJIbHBIC




CUTYyalluu ¥ MPUMEHITh U3YYCHHBIC TTOHSATHS B MPOIECCE TIOUCKA PEIICHUS
MaTeMaTHYeCKu CPOpPMYIUPOBAHHON MPOOIEMbI, MOJEIUPOBATh peabHbIE
CUTyalldd Ha S3bIKE TEOMETPUHU, HCCIEAOBATh IOCTPOCHHBIE MOJENIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TEOpeM, ammapaTa anreOpsl,
pemiaTh ~ NpPAaKTMYECKUE  3aJaud,  CBSA3aHHbIE C  HAXOXKICHHEM
F€OMETPUUYECKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

7.1

OCHOBHBIC TTOHSATHUS CTCPCOMCTPUH. Tqua, npsmMas, ILUIOCKOCTb, IIPOCTPAHCTBO.
[TonsiTue 00 akCMOMATHYECKOM MOCTPOCHUHN CTCPCOMCTPUU: AKCUOMBI CTCPCOMCTPUU U
CIICACTBHUA U3 HUX

7.2

B3anmHOe pacnosnoykeHue MpsiMbIX B IIPOCTPAHCTBE: NIEPECEKAIOLINECS, TIapaslIeIbHbIe
U CKpeluBamomuecs mnpsamele. [lapaiienbHOCTh MNpsAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE: MApaJUICNIbHBIE NPSMbIE B IPOCTPAHCTBE, NAPaLIEIBHOCTh TPEX
IOPSMBIX, MapaUICIbBHOCTh IPSIMOM M IUIOCKOCTH. YTJBIC COHAIPABICHHBIMU
CTOpPOHaMH, Yrojl MEXIy IpPsMBIMU B IIpocTpaHCTBE. [lapaiinesbHOCTB IUIOCKOCTEH:
napajuleibHble IUIOCKOCTH, CBOMCTBA NapajUleNbHBIX IUIOCKOcTeW. IIpocreiimme
NPOCTPAaHCTBEHHBIE (UTYpbl Ha IUIOCKOCTH: TETpa’ap, KyO, Mapajuieienunesn,
MOCTPOEHUE CEUCHUI

7.3

[leprieHAUKYIAPHOCTh MPSAMOM M IUIOCKOCTU: IIEPIEHIUKYISPHBIE MpsAMBIE B
IIPOCTPAHCTBE, IPSAMbIE NAapaJLIEIbHbIE U IEPIECHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPHEHANKYJSIPHOCTH NPAMON M INIOCKOCTH, TEOpEMa O IMPSMOM INEepIEHIUKYIIAPHOU
IUIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YIOJ MEXY NPSAMOU U IUIOCKOCTBIO, IBYTPaHHBIN
YTOJl, JUHENHBIN yroj IBYIpaHHOro yria. [leprneHIuKyasp U HakJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TJIOCKOCTH, IPOEKLUs GUTYpbl Ha
IUIOCKOCTh. [lepneHIuKyIsIpHOCTD MIIOCKOCTEN: NMPU3HAK MEPHEHANKYISIPHOCTH JBYX
II0cKOCTeN. Teopema o TpExX nmeprneHauKyJIsIpax

7.4

[IoHATHE MHOTOIpaHHMKA, OCHOBHBIE DJJEMEHTbl MHOIOTPAaHHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOIPDAaHHHMKHM, pPa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yrosipHas
npu3Ma, TpaHU U OCHOBAHMs INPHU3MBI, IpsMas U HAKIOHHAs IpPU3MbI, OOKOBas MU
II0JIHAs IOBEPXHOCTH Npu3Mbl. [lapamienenunen, npsMOyroibHbIN apajlIeNeuIe]] U
ero csoictBa. Ilupamupa: n-yronpHas nupamuza, TpaHM U OCHOBAaHUE IMPAMUIBI,
OO0KOBasi M MOJHAs MOBEPXHOCTb NMUPAMUJbI, NPaBUIbHAs M yCeu€HHas MUPaMUAA.
OnemMeHTsl Npu3Mbl M nupaMmuibl. [IpaBuiibHBIE MHOTOTpAaHHUKHU: IIOHATHE
[IPaBUJIBHOTO MHOIOIPDAHHMKA, IIpaBUJIbHAs Ipu3Ma M IpaBWIbHAs IUpaMuia,
IpaBWJIbHAs TPEyroJibHasg NUpaMuJa U IpaBWIbHBIN TeTpasap, kKyO. IIpeacraBnenue o
NPAaBWIBHBIX MHOTOIpAaHHUKAx: OKTajap, MAoAeKa’ap u ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

7.5

CumMMeTpHst B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTENBHO TOUYKH, MPSMOH, MIIOCKOCTH.
OneMeHTbl  CUMMETpUM B NHMpaMujaax, Mapajuielenunenax,  IpaBHIbHBIX
MHOTOI'PaHHHMKAX

7.6

Brruucnenue »1eMeHTOB MHOI'OI'PaHHHUKOB! pe6pa, AuaroHajaiu, YyrIJIblL. IInomann
OOKOBOI MOBCPXHOCTU U MOJHOM TIOBEPXHOCTU HpHMOﬁ MMPpU3MBI, IJIOIIab OCHOBaHHf/'I,




TeopemMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM Mpu3MbI. [1momans 60K0BOI MOBEPXHOCTH U
MOBEPXHOCTH TMPAaBHIBHON MUPAMUIBI, TeopeMa O IUIONIa[d yCEYEHHON MHpaMHUIBL.
[Tonsitue 06 06béMe. OOBEM TUPaAMUIBI, TPU3MBI

7.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXKIY TUIOIMIAIIMU TTOBEPXHOCTEH,
00BéMaMu TIOTOOHBIX TEI

11 KJIACC

Kox
6

HpOBepﬂEMblﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

6.1

Hunuaapudeckass TOBEPXHOCTh, 00pa3ylolye MUINHAPUIECKONW MOBEPXHOCTH, OCh
HAJTUHAPUYECKOW TMOBEpXHOCTU. [[uamHAp: ocHOBaHUS W OOKOBas MOBEPXHOCTH,
o0pa3yrolas 1 ocb, IUIOMIalb OOKOBOM U MOJTHON MOBEPXHOCTH

6.2

Konundeckasi moBepXHOCTh, 00pa3yrome KOHMIECKOW MOBEPXHOCTH, OCh U BEpIINHA
KOHMYECKOW ToBepXHOCTH. KOHyC: OCHOBaHWME WM BepIIMHA, oOpasyromas u OCh,
IJI0Mma s OOKOBOM W TOJHOW TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: OOpasymomme Hu
BBICOTA, OCHOBaHMS 1 OOKOBasi IOBEPXHOCTD

6.3

Cdepa u map: meHTp, paguyc, IuamMeTp, IJIouiaasr NOBEpXHOCTH cdeprl. B3anmHoe
pacrionioskeHue cepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIIONaah

cdepbl

6.4

I/I306pa>i<eH1/1e TCJI BpalllICHUS Ha IMJIOCKOCTHU. Pa3BépTKa MUJINHApPA U KOHYCa

6.5

Kom0Ounanmu ten BpauieHus: ¥ MHOrOrpaHHUKOB. MHOIOrpaHHUK, OIMCAHHBIN OKOJIO
cdepsl, cdepa, BOUCAHHAS] B MHOTOI'PAHHUK, WX TEJIO BPALLECHUS

6.6

[Tonsitne 06 00BEMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
IpPSIMOYTOJIBHOTO Mapajuiesienumena u cieacTBus u3 He€. O0bEM HUITUHIPA, KOHYCA.
OO6béM mapa u momaab cepol

6.7

[TomoGHbIe Tena B mpocTpancTBe. COOTHOIICHUST MEXTY TUIONIAIIMU TTOBEPXHOCTEH,
00bEMaMU ITOTOOHBIX TEN

6.8

Ceuenust muiIMHApa (MapajjieIbHO W TMEPHEHIUKYJISPHO OCH), CEYeHHs] KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/sIIee Yepe3 BEPIINHY ), CEUSHUS [1apa

6.9

BGKTOp Ha IIJIOCKOCTH MW B IMPOCTPAHCTBE. CnoxeHne W BBIYUTAHHUE BCKTOPOB.
YMHOXEHHE BEeKTOpa Ha yucio. PaznokeHue BeKTOpa mo TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuio napamnenenumnesa. Pemenue 3a1ad, CBI3aHHBIX ¢ IPUMEHEHHEM
MpaBWI IEUCTBUM C BEKTOpAMH

6.10

[IpsiMmoyronbpHasi cucTtemMa KOOpJAMHAT B TmpocTpaHcTBe. KoopaumHatel BeKTOpa.
[Ipocreiimue 3agaun B KOOpAMHATaX. Yroid Mexay BekTopamu. CkanspHoe
MPOM3BE/ICHUE BEKTOPOB. BhIuncieHne yriioB MEXIy NPSIMBIMH U TIIOCKOCTSIMHU.
KoopannatHO-BEKTOPHBIN METO/ MPU PEIICHUN T€OMETPUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHMS K NMPeAMETHBIM Pe3yJibTATAM OCBOEHMUSI
NpoBepPsIeMOro OCHOBHO# 00pa30BaTeJIbHOI NMPOrpamMMbl CpeHero 001ero
TpeOOBaHUSA oOpa3oBaHus

Brnagenne MeromaMu JJOKa3aTENbCTB, AITOPUTMAMHU pEUICHUS 3a1ad;
yMeHue (OPMYJIHPOBATH W ONEPHPOBATH TOHATHAMH: ONpEICICHHE,
aKCMOMa, TEeopeMa, CIEICTBUE, CBOWCTBO, TNPHU3HAK, J0KAa3aTEIbCTBO,
PaBHOCWIbHBIC (POPMYIIMPOBKH; NPUMEHSITHh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE W TPOTUBOMOJIOKHOE YTBEPXKIACHUE, MPUBOJUTH TPUMEPHI U
KOHTPIPUMEPHI, HKCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIUY;
MIPOBONTH J0KA3aTEIbHBIC PACCYKICHUS MIPH PEIICHUU 3a]1a4, OLIEHUBATh
1 JIOTHYECKYI0  TMPAaBWIBHOCTh  PACCYXJICHUH, yMEHHE OIEepHpPOBATH
MOHITHSIMH: MHOKECTBO, MOJMHOKECTBO, OMEpAIlui HaJ MHOKECTBAMU;
YMEHHE UCIOJB30BaTh  TEOPETUKO-MHOKECTBCHHBIM  ammapar — Juis
OIMHMCAHUsl PEANBHBIX MPOIECCOB U SIBICHUN U TPU PEUICHUH 33/1a4, B TOM
qHcIie U3 IPYTHX YYeOHBIX MPEJIMETOB; YMEHUE OIEPUPOBAThH MOHITHIMU:
rpad, cBs3HBIN rpad, 1epeBo, UK, Tpad Ha TUIOCKOCTH; YMEHHUE 33/1aBaTh
M OMHUCHIBATh rpadbl pa3IMIHBIMU CIIOCOOAMH; UCIIOJIB30BATh Ipadbl MpH

pelieHuu 3a1a4y

YMeHue onepupoBaTh NOHATUAMM: HATYpPaJbHOE YHUCIO, LEJI0E YHUCIIO,
CTENEeHb C LIEeJbIM MoKa3aTeleM, KOPeHb HaTypaJlbHOM CTENEeHH, CTENEeHb C
paloHaIbHBIM OKA3aTENEM, CTENEHb C JAEHCTBUTEIbHBIM IOKA3aTENIEM,
jJorapum uucia, CUHYC, KOCHHYC W TAaHTEHC IPOW3BOJBHOIO YHCIA,
OCTaTOK M0 MOAYJI0, PALMOHAIBHOE 4YHUCIIO, UPPALUOHAIBHOE YHUCIIO,
MHO>KECTBAa HATypajbHBIX, IEJbIX, pPALMOHAIbHBIX, JIEHCTBUTEIbHBIX
2 qHCcel; YMEHUE MCII0JIb30BaTh MPU3HAKU JEIMMOCTH, HAUMEHBIINN 00Iuii
JeNuTeNb W HauMeHbllee oOmiee KpaTHoe, ainroputMm EBkiaupa npu
pELIeHNHN 3a4a4; 3HAKOMCTBO C Pa3JIMYHbIMHM IO3UIMOHHBIMH CHUCTEMAMHM
CUMCJICHUSI; YMEHUE BBINOJIHATH BBIUYMCIICHUE 3HAYEHUI U npeoOpa3oBaHus
BBIPQ)KEHUH CO CTeNeHsAMH M Jorapupmamu, mnpeodpa3zoBaHus APOoOHO-

paluOHAJIbHBIX BBIpa)KeHHﬁ; YMCHUEC OIICPHUPOBATH INOHATUAMU:

IOCIC10BAaTCIIbHOCTD, apI/I(I)MCTI/I‘lCCKaSI mnmporpeccusd, TreoMCTpruICCKasi




nporpeccusi, OECKOHEYHO YOBIBaIOImasi TEOMETPUYECKas MPOTPECCHs;
YMEHUE 3a/1aBaTh IOCJIEIOBATEIbHOCTH, B TOM YHCIE€ C [OMOUIbIO
PEKYpPPEHTHBIX (HOPMYJI; YMEHHUE ONEPUPOBATH MOHITHSIMU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJb U apryMEHT
KOMIUIEKCHOTO ~ 4ucia, (QopMa  3amuCH  KOMIUIEKCHBIX  YHCEI
(reomeTpuyeckasi, TpPUTOHOMETpUYECKass U anreOpanyeckas); yMeThb
MPOU3BOJUTH apuU(PMETHUECKHE JEUCTBUS C KOMIUICKCHBIMUA YHCIIAMU;
MPUBOAUTH MPUMEPHI UCHOJIB30BaHUSI KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
MOHATUAMM:  MaTpuia 2x2 u  3%3, onpenenuTenb  MaTPHILHI,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPECACIIUTECIIA

YMeHue onepupoBarh IOHATUSAMU: pPalMOHAIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeJIbHbIE, CTETEHHBIE, JOTapUPMHUECKUE, TPUTOHOMETPUUECKHE
YpPaBHEHHS M HEPABEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBaTh
MOHATHSIMHM: TOXAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH W HEPABEHCTB, DPABHOCHUJIBHOCTH
YPABHEHUM, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YypaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IOMOULIBIO PAa3JIMYHBIX MPUEMOB; pEIATh
YPABHEHUs, HEPAaBEHCTBA M CHUCTEMBl C I1ApaMETpOM; IPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMBI Ul PEIIECHUS MaTeMaTHYECKHX

3a]1a4 U 3a]1a4 U3 pazIu4HbIX 00JacTe HayKu U peanibHON KU3HU

YMeHue omnepupoBaTh MHOHATHSAMH: (DyHKIUS, 4YETHOCTh (DYHKIHH,
MEPUOIMIHOCT (PYHKIIUHM, OTPAaHHMYCHHOCTh (YHKIUH, MOHOTOHHOCTH
(GyHKIMH, SKCTpeMyM (QYHKUUH, HauOOJbIlee W HAaUMEHbIIee 3HAUYCHUS
(GyHKIMM Ha TIPOMEXKYTKE, HENpephIBHAS (PYHKIHS, aCUMIITOTHI Tpaduka
¢GyHKIMH, TIepBasi U BTOpasi MPOU3BOAHAA (PYHKIMH, F€OMETPUYECKUN U
(bU3MYEeCKUd CMBICIT TPOW3BOJHOM, TEpPBOOOpa3Has, OINPeACIIEHHBIN
WHTETpaj; YMEHHE HaxXOJUTh aCUMNOTOTHl Tpaduka (yHKIHHU; yMEHHE
BBIUUCIIATH  MPOW3BOAHBIC  CYMMBI, IPOWU3BEICHHS, YacCTHOTO U
KOMIO3ULUHN (YHKIMNA, HAXOAWUTh ypaBHEHHE KacaTelbHOM K rpaduky
(GYHKIMY; YMEHHE HaXOIUTh IPOU3BOJIHBIC JJIEMEHTAPHBIX (QYHKIUH;
YMEHHE HCIIONb30BaTh MPOU3BOMHYIO Ul UCCIEAOBaHHUA (DYHKIIHIA,
HaXOJWUTh HAWOONBIIME W HAWMEHBINWE 3HA4YCHUs (YHKIUI; CTPOHTH
Fpa(bI/IKI/I MHOT'OYWICHOB C HCIIOJIb30BAHUCM alllapara MaTeMaTH4YCCKOIro
aHaliM3a; NPUMEHSTh TPOU3BOJAHYIO JUI HAXOXKICHHS HAWITYYIIETO
peuicHrud B HNPUKIAAHBIX, B TOM YHCJIC COLMAJIbBHO-3KOHOMUYCCKUX U

(bU3MYEeCKUX 3a/1avax; HaXOAUTh IUIOMAAN U 00BEMBI (UTYP C MTOMOIIBIO




HHTCrpaia;, NpUuBOAWTL HNPUMEPbBI MATEMATUYCCKOIO MOJACIIMPOBAHUA C

NOMOILBIO AU epeHnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIUH, oOpaTHast GyHKIHSA,
KOMMO3uIusl (PyHKIUH, NuHEHHAas (QYHKOWSA, KBaapaTudHas (QYHKIHSA,
pauMoHanbHass (QYHKUUSA, CTeNneHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIHHU, TOKa3aTelbHas W
norapupmuueckas (yHKIHMH; YMEHUE CTPOUTh TIpapUKd H3YYEHHBIX
GyHKUMHA,  BBINOJHATH  mpeoOpa3oBaHust  rpadukoB  GyHKUIUH,
UCIOJb30BaTh TPapUKU JUIsl U3Y4YEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
peleHnH 3a7ad W3 JAPYruX Y4eOHBIX NPEAMETOB W 3a1ad U3 peabHOU
KHU3HHM;, BbIpaKaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIy BEJIWYMHAMU;
WCITIOJIb30BaTh CBOWCTBA M TpapuKu (YHKUUH JUIS pEeIICHHUsS ypaBHEHHIA,
HEpaBeHCTB M 3aJad ¢ MapaMeTpaMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUIN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBbIE 3aJa4d pa3HbBIX TUIOB (B TOM 4YHCJE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJOTH, 33a4d W3 OOJACTH YMPAaBJICHUS JHYHBIMH M CEMEHHBIMU
(uHaHCaMM); COCTaBJISATH BBIPAKECHMS, YpPaBHEHHs, HEPABEHCTBA U HUX
CHUCTEMBbI TIO YCJIOBUIO 3aJlay, HCCJIENIOBAaTh MOJYYEHHOE pelIeHUuEe |
OILICHMBATh TMPaBIONOAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEIUPOBATH
peajbHble CUTyallMd Ha $S3bIKE MAaTEMAaTHKH; COCTaBIIATh BBIPAXKECHHUS,
ypaBHEHHs, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIEA0BATh
MOCTPOCHHBIE  MOJENM C  HUCIOJIB30BAaHUEM  ammapata  anreOpsl,

HMHTEPIPETUPOBATH MOTYUYEHHBIN pe3yIbTaT

YMeHue onepupoBarh MOHATHSMU: CpelHee apupMeTHUecKoe, MeIuaHa,
HauOoJbIlIee U HAMMEHBIIIee 3HAYCHUs, pa3Max, JUCIEePCHs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE W3BJIEKaTh, WHTEPIPETHPOBATH
uHpOpMaIKIo, PEJCTaBICHHYI0 B TabMLax, HAa AUarpammax, rpadukax,
OTPaXKaIoIIyI0 CBOWCTBA pealbHBIX MPOIECCOB U SBJIEHUIL; MPEICTaBIATh
uHpOpMALMIO C TOMOUIbIO TabMuI] M JAMarpaMM; HCCIIENOBaTh
CTaTHUCTUYECKUE JlaHHBIe, B TOM YHCJE€ C MPUMEHEHHEM TIpauuecKux
METOIOB U 3JIEKTPOHHBIX CPEJICTB; rpa)udecKu UcCle0BaTh COBMECTHBIE

HaOIIOJICHUS C TTIOMOIIBIO TMarpaMM PacCeUBaHUS U JUHEHHOM perpeccuu

YMeHne omnepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4ailHOE

CO6BITI/IG, BEPOATHOCTDH CJ'Iy‘-I&ﬁHOFO CO6BITI/I$I; YMCHUC BBIYUCIIATH




BEPOSITHOCTh C HCIOJIb30BaHHEM TIpaUiyecKUX METOJI0B; MPHUMEHSTH
(bopMyJBl CIOXKEHUS U YMHOXEHHUS BEpOATHOCTEH, (GopMyiy MHOIHOMH
BEpOSITHOCTH, (opmyny bepHynnu, koMOuHaTopHble QakThl U (HOPMYIIbL;
OLICHUBATh BEPOSITHOCTU pealbHBbIX COOBITHI; YMEHHE OIepUpOBaTh
MOHATUSIMM:  CIy4ailHass BEJNWYMHA, paACHpellelieHUe BEpOSTHOCTEH,
MaTEMaTUYECKOE OXHUJAHHUE, JUCIEPCHs U CTAHJAPTHOE OTKJIOHEHHE
Cly4ailHOM  BeNMYUHBL, (YHKUMU paclpeieseHuss W IUIOTHOCTH
PaBHOMEPHOT0, [TOKA3aTeIbHOIO0 U HOPMAJIBHOTO PacCIpeeICHUN; yMEHHE
HCII0JIb30BaTh CBOMCTBA M3YyUEHHBIX PACIPEAEICHUN s peleHus 3aaay;
3HAaKOMCTBO C MOHATUSIMU: 3aKOH OOJIBLIMX YHCEJ, METOJIbl BHIOOPOUHBIX
UCCIIEIOBAaHUM; YMEHHE NPHUBOJUTH NPUMEPHl MPOSBIECHUS 3aKOHA
OONBLIMX 4YHCET B TNPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUAX; yMEHHUE
ONEpUPOBATh MOHATUSIMU: COYETAHUE, MEPECTAHOBKA, YHCJIO COYETAHUH,
YHUCIO  MEepecTaHoBOK; OumHOM  HpIOTOHa;  yMeHHWe  NPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS ISl PELICHUS 3a]1a4; OICHUBAThH
BEPOSATHOCTH PEANbHBIX COOBITUH; COCTABIATh BEPOSTHOCTHYIO MOJEINb U

MHTEPIPETUPOBATH ITOITYYEHHBIN pE3yJIbTaT

YMeHue omnepupoBaTh TMOHSATHUSMH: TOYKa, MpsAMasi, IUIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUYMHA yIJIa, INIOCKUNA YTOJl, IBYTPaHHBIN
yToJ, TPEXTPaHHBIA YToJl, CKPEIIUBAIOIINECS TPsIMbIE, MapauIeIbHOCTh U
NEePHIEHAUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEHM, Yrojd MEXAy HIpSIMBbIMH,
Yroja MeEXAy TMpsSMOM U IUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PAacCTOSHUE MEXAY HpPsIMBbIMH,
paccTosiHue MEXJy IUIOCKOCTSMU; YMEHHE HCIOJIb30BATh MPHU PEIICHUU
3a1a4 u3yuyeHHbIe (aKThl U TEOPEMbl IIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepsl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEMaTHYCCKHE
MOJEJIH C IOMOIIBKD TE€OMETPUYECKHUX IMOHIATHI M BEJIMYMH, pPEIIaTh

CBA3aHHLIC C HUMU MPAKTHYCCKUC 3aa4n
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YMeHue omepupoBaTh MOHATHUAMU: IUIOIAAbL (GUryphl, 00BEM (QUrypHI,
MHOTOTPAaHHHK, MPaBHIBHBI MHOTOTPAaHHHMK, CEYEHHE MHOTOTPAHHHKA,
Ky0, napamjenenunen, npusMa, OUpamuaa, QGurypa U HOBEPXHOCThH
BpalleHUs, IWIMHAP, KOHyc, map, cdepa, mromans chepsl, IOMAab
MOBEPXHOCTU MHUPAMUbI, IMPHU3MBI, KOHyCa, LWIMHApPA, O00BEM Kyoa,
IPSMOYTOJIBHOTO MMapajielienunesa, HHUPaMUAIbI, PU3MBI, WIMHAPA,
KOHYyca, IIapa, pa3BéPTKa MOBEPXHOCTH, CEUEHHs] KOHyca U IMIMHIPA,

nmapajiji€JbHbIC OCH HWJIWM OCHOBAaHWIO, CCUCHUEC 1Iapa, IIJIOCKOCTD,




Kacawomasca cdeppl, UWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEUEHHE
MHOTOIpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (PUIYpBl M MOBEPXHOCTHU
BpAIlEHUsI, UX CEUYEHHUs], B TOM YHUCIIE C IIOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE IMPHUMEHATh CBOMCTBA I€OMETPUYECKHUX (UTYpP, CAMOCTOSTEIHHO
(dhopMynHupoBaTh ONpEENICHUsI U3y4YaeMbIX (QUTYp, BBIIBUTaTh FUIIOTE3HI O
CBOWCTBaX M IMpH3HAKAX I'EOMETPUUECKUX (QUryp, OOOCHOBBIBATH HIIU
omnpoBepraTb HX; YMEHHE NPOBOJAUTH KJiIacCUPUKauuioo ¢GuUryp 1o
pa3NUYHBIM TPU3HAKaM, BBINOJHATh HEOOXOJUMbIE JIOTOJHUTENIbHBIE

MMOCTPOEHUS
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YMeHHe ~ onepupoBaTh HOHATHUSMH: JIBIDKCHHE B  IIPOCTPAHCTBE,
napauiebHbId MEPEHOC, CUMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, Tpeobpa3zoBaHue Moa00Ms, TOMO00HBIE (UTYPBI;, YMEHUE
pacro3HaBaTh paBHbIe W MOMO0HBIC (UTYphl, B TOM 4YHCIIE B HPHUPOIE,
HCKYCCTBE, apXUTEKTYPE; MCIOJb30BaTh T€OMETPHUCCKUE OTHOIICHHS TIPU
pELICHNU 3a[a4; HaXOAWTh TCOMETPUYECKUE BEIMYHHBI (JJIMHA, YTroJ,
I0Ia b, 00BEM) NIPU PEUICHUU 3ajad U3 JAPYTHX YYCOHBIX MPEJIMETOB U
U3 pealbHOW JKU3HH; YMCHHUE BBIYHCIIATH TEOMETPHUUECKHE BEITUYUHBI
(mHa, yroiy, mIOmAnb, O0BEM, IUIONIA[h MOBEPXHOCTH), HCHOJIB3YS
M3y4YeHHBbIE (OPMYJIBI M METOJbI, B TOM YHCJE: IUIOMIAIb MOBEPXHOCTH
MUpaMUbl, PU3MBI, KOHYycCa, MWIMHIpPA, IUIOMAnb cdepsl; 00BEM Kyoa,
NPSMOYTOJILHOTO — Mapasuie/ienuie/a, MUPaMHIbl, TPU3MbI, [HIUHIPA,

KOHYCa, I1apa; yMEHUE HAXOIUTh OTHOIIEHHE 00bEMOB IOAOOHBIX (pUryp
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YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHUCTEMAa KOOpAMHAT,
BEKTOp, KOOpPAWHATHI TOYKH, KOOPIHMHATHI BEKTOpAa, CymMMa BEKTOPOB,
NIPOU3BEACHNE BEKTOpa Ha YMHCIIO, pa3joKEeHHWe BEKTopa Mo 0asucy,
CKAJIIPHOE TPOMU3BEJCHHE, BEKTOPHOE NIPOU3BEIAECHUE, YIOJd MEXAY
BEKTOPAaMH; YMEHHUE HCIOJb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METOJ

JUIS peIlIeHUs] TEOMETPUYECKUX 3a/1a4 U 3a/1a4 IPYTUX y4eOHBIX MPEIMETOB

13

YMeHne BeIOMpaTh MOIXOMAIIANA METOJT IJIsl PEIIeHHUs 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MATEMATHKH B M3yYEHWHU NPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SBICHMI; YMEHHWE pacrno3HaBaTh IPOSBICHHE 3aKOHOB
MAaTEMAaTUKU B UCKYCCTBE, YMEHUE NIPUBOIUTH MPUMEPHI MATEMATUUECKUX

OTKPBITHHA POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HayKH




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
1.1 Harypanbnsie u nensie yncna. [Ipu3Haku Je1MMOCTH LEIbIX YUCE
12 Pannonaneupie uncina. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, TMPOLEHTHI,
' OCCKOHEYHBIE TTEPHUONUECKHUE TPOOH
13 ApudmeTnueckuii KOpeHb HaTypalbHOUN creneHu. [leiicTBus ¢ apudmeTnyeckumMu
' KOPHSIMHM HaTypajlbHON CTEIEHH
14 Crenens ¢ 1enbM nokasaresieM. CTeneHb ¢ pallMoOHaIbHbIM NoKa3zareneM. CBoiicTBa
' CTEIEeHU
L5 CuHyC, KOCMHYC M TaHI€HC YHCIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOIO apryMeHTa
1.6 Jlorapudm yucna. [lecaTHIHbIC U HATYpaIbHBIE JTOTapUPMBI
HevictButenbHble  4YHucia. ApudmeTHUYecKue omnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 guciamu. [IpubnukEHHBIC BRIYUCICHUS, TPABUIa OKPYTICHUS, TPUKUIKA U OI[EHKA
pe3yibTaTa BBIUUCIECHUN
1.8 [IpeobpazoBanue BeIpaKeHU
1.9 KommnekcHsie yncna
2 VYpaBHEHUS U HEpABEHCTBA
2.1 Llenbie u 1poOHO-pallMOHATBHBIC YPAaBHEHUS
2.2 HppannoHanbHble ypaBHEHUS
23 TpuronomeTpuueckue ypaBHEHH
2.4 [TokazarenbHble U TIorapupMUUIECKUE YpaBHEHHS
2.5 Lenbie u 1poOHO-paliOHaIbHbIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [Toka3zaTenbHbIe U JOrapuPpMHUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyecKkrue HEPaBEHCTBA
2.9 CucreMsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeennTeb MaTPUIIbI
3 DOyHKINUU U TpaPUKH




OyHKIMs, cnocoObl 3anaHus QyHkuuu. ['padux ynkumu. B3zaumuo oOparHble

> ¢ynkunu. YétHsie 1 Heu€THbIe QyHKIMU. [leproanueckue GyHKINH
OOnactp ompeneneHuss M MHOXECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHkmmm.
10 [IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' MakcumyMbl 1 MHUHUMYMBI (QyHKUuu. HaunGomnbiiee M HauMeHblee 3HAYCHHE
(YHKLIMU HAa IPOMEXKYTKE
313 CrenenHass (QyHKUMS C HaTypaJbHbIM M LE€JbIM IoKazaresneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpauK KOpHS 7-0i CTENEHU
34 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpaQUKu
3.5 [ToxazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U IrpaduKu
16 Touku paspeiBa. AcuMnTorsl rpadukoB (yHkumii. CBoiicTBa  (pyHKUMH,
. HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpsHOCTH, CLIOCOOBI 33JaHUS TOCJIEOBATEIBHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmyra CI0KHBIX MPOLIEHTOB
4 Hauvana MmaTemMaTn4eckoro aHaiamusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 31eMEHTAPHBIX (QYHKIMNA
[IpumeneHne mNpPoOU3BOAHON K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOoJblIero ¥ HaMMEHBIIEro 3HaueHus: (QYyHKIMU Ha
OTpe3Ke
43 [TepBoobpaznas. uTerpan
5 MHOXeCTBa 1 JIOTUKa
5.1 MHoOXxecTBO, orepaiuy HajJ MHOKecTBamu. J{luarpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 KomOunartopuka
7 I'eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbI€e ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena v MOBEpXHOCTH BpaILEHUS
7.5 Koopannatsl u BEKTOpBI




IMNOACHUTEJIBHASA 3AIIMCKA

VY4eOHbl Kypc «BeposTHOCTP M CTaTUCTUKa» YIIyOJIEHHOIO YPOBHS
SBIISICTCS TPOJOJDKCHHEM M Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOTro Kypca
yIriyOJEHHOTO YPOBHS Ha YPOBHE CPEIHEro 001Iero oopa3oBaHus. Y UeOHbINA Kypc
npeaHa3HavyeH it GOPMUPOBAHMS Y 0OYUAIOMIMXCS CTATUCTUYECKON KYJIbTYpPhI U
NOHMMaHHUS POJM TEOPUU BEPOATHOCTEM Kak MaTeMaTHUYECKOTO MHCTPYMEHTa Jis
U3y4YeHHs CIy4YailHbIX COOBITHH, BeMMYMH W TpoueccoB. IIpu m3ydenum kypca
oOoramaroTcsi TMPEACTaBICHUS OOYyYalOIIUXCS O METoJax HCCIEIOBaHUs
U3MEHYMBOTO MHUpPA, pa3BUBACTCSI MOHMMAaHWE 3HAYUMOCTH U  OOIIHOCTH
MaTeMaTHYeCKUX METOJIOB MO3HAHHSA KaK HEOThEMJIEMONW YacTH COBPEMEHHOI'O
€CTECTBEHHO-HAYyYHOI'O MUPOBO33PEHUSI.

Conepxanne ydeOHOro Kypca HalpaBlIeHO Ha 3aKpeIUIeHWe 3HaHWH,
MOJIYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHus, U
Ha Pa3BUTHE NPEJACTABICHUN O CIyYalHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKIY
HUMH Ha BaXKHBIX MpPUMeEpax, CIOKEThl KOTOPHIX MOYEPIHYTHI U3 OKPYKAIOLIEro
mupa. B pesynbrate y o0yyaromuxcst JOJKHO cOPMHUPOBATHCS MPENICTABICHUE O
Hanbosee ynoTpeOUTEeNbHBIX U OOIIMX MaTEeMAaTHIECKUX MOJIENSIX, UCIIOJIb3YEMbIX
JUIS ~ ONMHUCAHWS  AHTPONIOMETPUYECKUX M JAeMOTpadUiYecKuX  BEIWYHH,
NOTPEIIHOCTE B pa3MyHbIE pPOJA H3MEPEHUsX, UIMTEIHHOCTH Oe30TKa3HOU
paboThl TEXHUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U TIPOLIECCOB
B oOmiectBe. Y4eOHBIH Kypc sBisercss 0a30if JUIsi OCBOCHHS BEPOSTHOCTHO-
CTaTHUCTUYECKUX METO/IOB, HEOOXOAMMBIX CIIEIIUATMCTaM HE TOJIHKO WHKEHEPHBIX
CHEIMAbHOCTeH, HO TaKX€ COLMATbHBIX M TICUXOJOTHMYECKUX, MOCKOIBKY
COBpEMEHHBIE OOIIECTBEHHbIC HAYKH B 3HAUYUTEIHHON MEpE MCIOJB3YIOT ammnapar
aHain3a OOJbIIMX JaHHBIX. LleHTpanbHYyl0 4YacTh yY4eOHOro Kypca 3aHUMAaET
00CyX/IeHue 3aKoHa OONbIIMX YHCced — (YHIAMEHTAJIBHOTO 3aKOHA TMPHUPOJIBI,
MUMEIOIIETO MaTEMaTHIECKYI0 (popMalIn3aInio.

B cooTBeTcTBHM C yKa3aHHBIMH II€JIIMA B CTPYKType Y4eOHOro Kypca
«BeposTHOCTP M CTaTHCTHKa» Ha YINIyOJEHHOM YpPOBHE BBbIIEIEHBI OCHOBHBIE
coziepkarenbHble JTUHUN: «CiayyaiiHble cOObITHSI U BeposiTHOCTU» U «CiyuyaliHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEI.

[ToMrMMO OCHOBHBIX JHHMI B y4e€OHBIA KypC BKJIIOYEHBI 3JIEMEHTHI TCOPHH
rpagoB M TEOPUU MHOXKECTB, HEOOXOAUMBIE MJSl TOJHOLEHHOTO OCBOCHUS
MaTepuaia JaHHOTO y4eOHOro Kypca M CMEXKHBIX MaTeMaTHYeCKHUX Y4eOHBIX
KypCOB.

Copepxanne muHun «CiydaiiHble COOBITHST W BEpPOSTHOCTH»  CIIYKHT
OCHOBOM st (hOpMHUpOBAHUS TPEACTABICHUN O pPACIpEACICHUN BEPOSTHOCTEU



MEK1y 3HAUCHUSIMU CIIyYaHbIX BEJIMUMH. BaXXKHYI0 4acTh B 3TOM COAEPKATEIbHOU
JIMHUY 3aHUMAET U3yYEHHUE FEOMETPUYECKOr0 U OMHOMHUAIBHOTO pacipeiesieHui U
3HAKOMCTBO C MX HENPEPBIBHBIMU aHAJIOTaMHM — IOKAa3aTEIbHBIM U HOPMAJIbHBIM
pacrpeneneHus M.

TeMbl, CBSI3aHHBIE C HEMNPEPHIBHBIMU  CIy4YallHBIMU BEJIUYMHAMU H
pacnpeiefieHus M, aKIEHTUPYIOT BHUMaHUE OOYydYaloIIMXCSd Ha ONUCAHUU H
U3YUYEHUU CIy4YalHbIX SIBJICHUU C MOMOIIBIO HENpEphIBHBIX (PyHKIUN. OCHOBHOE
BHHMAaHUE YAENSIETCS MOKA3aTeIbHOMY U HOPMAJIbHOMY PAacCIpeACIICHUSAM.

B ydeOHOM Kypce mpeaycMaTpHBAETCS O3HAKOMUTEIBHOE W3YUYEHHE CBSI3U
MEXKJY CIIydaliHbIMM BEJIMYMHAMU U OIMCAaHUE OTOM CBSA3M C [OMOIIBIO
KodhuIieHTa KOpPpesIMd M €ro BbIOOPOYHOTO aHajgora. OTH HJIEMEHTHI
COZIEpKaHMS Pa3BUBAIOT TEMY «JlMarpaMMbl pacCEMBaHUS, U3yUEHHYIO Ha YPOBHE
OCHOBHOIr'0 001Iero o0pa3oBaHHUs, © BO MHOTOM OIMPAIOTCA Ha CBEACHUS W3
KYPCOB alreOpbl M TEOMETPHH.

Emé oamH  2IeMEHT  coAep)KaHWs, KOTOpPBIA  IIpeajiaraercss  Ha
O03HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIyYalHbIX HE3aBUCHMBIX
COOBITHM, HACTYTAIOIIUX B €AUHUIYY BpeMeHU. O3HaKOMJIGHHUE ¢ pacipeacieHueM
BEPOSITHOCTEW KOJMYECTBA TAaKMX COOBITUH HOCUT pPAa3BUBAIOUIMN XapakTep U
SBJISIETCSI aKTYaJbHBIM JUIsl Oy IymuX aOUTypUEHTOB, MOCTYIAIOIINX HA yueOHBIC
CHEIUATbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMU HAyKaMH, IICUXOJOTHEH U
YIPaBJIECHUEM.

Ha wu3yuenue yueOHOro Kkypca «BepoATHOCTP W CTaTUCTUKa» Ha
yriyoneHHoM ypoBHE otBoautca 68 yacoB: B 10 kiacce — 34 uvaca (1 ygac B
Henento), B 11 kmacce — 34 yaca (1 yac B Heeno).



COJEPXAHUE OBYUYEHUA
10 KJIACC

I'pad, cBs3ubiif rpad, myTu B rpade: mukibl U 1nenu. CteneHs (BaJICHTHOCTH)
BepmuHbL. ['padbr Ha uTockocTH. JlepeBbs.

Cry4aifHple SKCTIEPUMEHTHI (OTIBITHI) U CIyYalHbIe COOBITHSA. DJIEeMEHTapHbIE
coObITust (Mcxonbl). BeposTHOCTH citydailHOro coObITus. BiM30ocTh 4acToThl U
BEpOSITHOCTH  coObITHM.  CiydailHble  OMBITBI € PAaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMU COOBITUSIMH.

Omneparuu HaJ, COOBITUSIMU: TIEpeceueHne, 00beTUNHEHNE, TPOTUBOIIOIOKHEIE
coObrTus. Jluarpammel Ditiepa. @opMyiia COKEHHS] BEPOATHOCTEH.

YcnoBHass BEPOSATHOCTb. YMHOXXEHHE BEPOSITHOCTEW. JlepeBo ciiydamHOro
skcriepumenTa. Gopmyiia nonHou BepoarHocTU. DopMyna baiieca. HezaBucumeie
COOBITHSI.

bunaphblil ciiyyaliHblil ONBIT (MCTIBITAHKE), YCIIEX U Heynada. HezaBucumble
ucnbiTanus. Cepusi HE3aBUCUMBIX MCIBITAHUN 10 MepBoro ycrnexa. IlepectaHoBku
u dakropuan. Yucno coueranuit. TpeyronapHuk Ilackams. ®opmyna OuHOMA
Hsrorona.

Cepuss He3zaBUCUMBIX HcnblTaHuid bepHymnu. Ciy4ailHelid  BbIOOp W3
KOHEYHOU COBOKYITHOCTH.

Cnyuaiinas BenunuunHa. Pacnpenenenwe  BeposiTHocTed.  Jmarpamma
pacnpeaenenus. Onepaiuu HaJa CIy4YallHbIMUA BelWuMHamMu. buHapHas ciyyaiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TEOMETPUYECKOE U

OMHOMMAJIBHOE.
11 KJIACC

CoBmecTHOE pacnpeielieHUue [BYX CilydalHbIX BenuuyuH. HeszaBucumbie
CIIly4YalHbIE BEJIUYHUHBI.

MaremaTuyeckoe OXHUJaHUE CIy4YalHOM BeNWYMHBI (pacmpeacsieHus).
[Ipumepbl TPUMEHEHUSI MATEMATUYECKOTO OXHAAHUS (CTpaxoBaHUE, JOTEpes).
Maremarnyeckoe OXujaHue OWHApHOM cilydallHOM BeNIMUYMHBI. MareMaTtuyeckoe
O0XXUJAHHE CYMMBI  CIIydalHbIX BEJIMYMH. MaTeMaTHyecKkoe  OXXKUIaHUE
FEOMETPUYECKOT0 U OMHOMHAJILHOTO pacipeaeICHU .

Jlucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIy4YalHOM  BEJIMYUHBI
(pactipenenenus). Jucniepcusi OuHapHO# ciydailHON BelMUYMHBI. MaTemaTudeckoe
OXXKWJIAaHUE TMPOU3BEACHUS M JUCHEPCUS CYMMbl HE3aBUCHUMBIX CIyYalHBIX
BenuuuH.  Jlucmepcuss W CcTaHAapTHOE  OTKJIOHEHHME  OMHOMHUAILHOIO
pacopenenenus. Jlucnepcus W CTaHAAPTHOE OTKIOHEHHE TIE€OMETPUYECKOTO
pacupeneneHus.



HepasenctBo YeObiméBa. Teopema UeOwiméBa. Teopema beprymmu. 3akon
Oonpmx  uucel.  BpIOoOpouHBIi  MeTon  ucchenoBaHuil.  Bwribopounble
xapakTepucTuku. OleHUBaHUE BEPOSITHOCTU COOBITHSI TIO BHIOOPOYHBIM JIaHHBIM.
[IpoBepka npoCTENIINX TUIIOTE3 C MTIOMOIIBIO U3YYEHHBIX PACIIPEICIICHUMN.

HenpepeiBHble ciyuyalinble BenuuuHbl. [Ipumeppl. @yHKIMA IUIOTHOCTH
BEPOSITHOCTU pacnpenesicHus. PaBHOMepHOe pachpeleneHre M €ro CBOMCTBA.
3ajauu, NPUBOAIINE K TOKA3aTEIIbHOMY paclpeAesieHUI0. 3aaun, NPUBOIAIINE K
HOPMAJIBHOMY pacnpeesieHUIO. OyHKIUA IJIOTHOCTH BEPOATHOCTHU
MIOKA3aTeJIbHOTO pacipeaeseHrs, PyHKIUS MIIOTHOCTH BEPOSATHOCTH HOPMAITLHOTO
pacupeaeneHus. yHKIMS INIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PACIpPEICIICHUSL.

[locnenoBarenbHOCTH  OJAMHOYHBIX  HE3aBUCHUMBIX  COObITHMH. 3amauu,
MpUBOASIIME K pactipenenenuto [Tyaccona.

KoBapuanust nByx ciywyailHbIX BenuuuH. Kosdduiuent nuHeiHON
koppensiiiud.  CoBMeCTHbIE  HAOMIOACHUS  JIBYX BEIWYWH. BBIOOpOUHBIN
kodbdunmenT koppensiuu. Paznuure MexIy JIWHEWHOW CBA3BI0O U MPUYHMHHO-
CIEACTBEHHOMU CBSA3bI0. JIMHEHAs perpeccusi, METO/I HAMMEHBIINX KBAJApaTOB.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATUCTUKA» (YIJAYBJIEHHBIA YPOBEHB)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:x1aHCKOTr0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  0OIlecTBa,  NPEJICTaBIECHUE O
MaTeMaTUYECKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
IpoLeayp TPaXKJaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W JAPYroe), yMEHHue
B3aMMOJICMCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUMUSAMHA U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW MIEHTUYHOCTHU, YBAXKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTE€MAaTHWKH, IIEHHOCTHOE OTHOIICHHUE K
JTIOCTUKECHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTE€MaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKEHHM B JAPYrMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMMKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHMWE JTYXOBHBIX IEHHOCTEH POCCHUICKOTO Hapojaa, ChOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTI)KCHUNW HAyKM U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYHUBOTO OyAYLIErO;

4) 3¢TeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7ay, peUIeHUH, paccy ACHUI, BOCIPUUMYUBOCTD
K MaTeMaTUYECKUM acCleKTaM Pa3JIMUYHbIX BUJIOB UCKYCCTBA;

5) pu3nuecKoro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUA B
MHTEpEecax 3J10pOBOro 1 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370POBbIO (3I0pPOBOE THUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U
OTIbIXa, peryisipHas (u3nyeckas aKTUBHOCTH), (PU3HMUECKOE COBEPUIEHCTBOBAHUE
[IPU 3aHITUSAX CIIOPTUBHO-03/J0POBUTENBHOMN €S TEIbHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMSI:

TOTOBHOCTh K TpYJly, OCO3HaHUE IIEHHOCTU TPYAOIIO0Us, HHTEpeC K
pasiuuHbIM  chepaM  NPodEeCCHOHAIBHOM  JCSTEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr U pearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUTAHBI,
FOTOBHOCTh M CHOCOOHOCT K  MaTeMaTHYEeCKOMY  OOpa3OBaHUIO W



caMOOOpa30BaHMI0 Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMAaTUYECKON HANPaBIECHHOCTH;

7) 3K0JI0TN4eCKOTr0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTh  AKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COLMAJIbHO-3KOHOMHUYECKUX MPOILECCOB HA COCTOSTHUE MPUPOJHON U COLMATIbHOMN
cpenbl, OCO3HAHUE TII00AIPHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUeHTAITUS
HAa TPUMCHEHHE MaTEMAaTHMYECKUX 3HAHWW IS pelieHus 3a7gady B 00JacTu
OKpYXarUel Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA WX BO3MOXHBIX
MOCJICICTBUU JIJISL OKPYKAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKHW U  OOIICCTBEHHOM  MPAKTUKH, TOHUMAHUE
MaTeMaTU4eCKOM HayKh Kak c]epbl 4enoBEYECKOW AesTeNbHOCTH, JTAmNoB €&
pa3BUTUS W 3HAYMMOCTH IS Pa3BUTHUS LMBUJIM3ALMH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTU4YeCKOM KyJIbTypOH KakK CpEICTBOM IIO3HAHHUS MHpA,
FOTOBHOCTh OCYILIECTBIATh MNPOCKTHYIO M MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jioruyeckue AeiicTBUA:

BBUSIBISITh M XapAKTEPU30BaTh CYIIECTBEHHBIE INPU3HAKM MATEMATUYECKHUX
OOBEKTOB, TOHSTHH, OTHOLIEHUW MEXAYy MOHATHAMH, (POPMYIHPOBATH
oTpesieNieHUs MOHATUH, YCTaHABIMBATh CYUIECTBEHHBIN MPU3HAK KJIACCU(PUKALINY,
OCHOBaHUS AJ1s1 0000IIEHUS U CPaBHEHUS, KPUTEPUH MPOBOIUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OpPMYyJIHUPOBATb U  NpeoOpa3oBBIBATH  CYXKJICHUS:
YTBEPAUTENbHBIE U OTPULATENIbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBIIITh MATEMATHYECKNE 3AKOHOMEPHOCTH, B3AMMOCBSA3U U IPOTHBOPEUNS
B (hakTax, JAHHBIX, HAOJNIONECHUSAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUHU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUNIL;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEOYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIMTH CAMOCTOATENIBHO J0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOT'0), BEICTPAUBaTh apPryMEHTALMIO, IIPUBOJIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIbI;

BBIOMpATh Ccrmoco0 peleHuss y4eOHOW 3ajaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIIEHHUsA, BbIOMpaTh Hauboliee MOAXOAAIMM ¢ y4€TOM
CaMOCTOATEILHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUA WHCTPYMEHT MO3HAHMS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodiiemMy,
yCTaHaBJIMBAaTh HUCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHHUPOBAHHBIN IKCIIEPUMEHT, UCCIEOBAHUE
10 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHUS, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SBJICHUSIMH, POIECCAMU;

CaMOCTOSITeNIbHO (DOpMyIMpOBaTh O0OOIIEHUS W BBIBOABI MO pe3yjbTaTam
MPOBENEHHOTO  HAOMIONCHMS, WCCIICNOBAaHUS, OIICHHBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHIA,

MPOTrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKXKe BbIABUTAThH
MPEANOJIONKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIISATH JAeUIIUTH MHPOpPMAIIUK, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PELICHUS 33]a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIIMIO PA3JIMYHBIX BHUAOB U
dbopM mpeACTaBICHNS;

CTPYKTYpPUPOBaTh MHGOPMAIHMIO, MPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATH TpadUUuecKH;

OIICHUBATh HaJIEKHOCTh uHopManuu 1o CaMOCTOSITEIILHO
c(hopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1elCTBUS

O0menne:

BOCIPUHUMATh U (HOPMYIHPOBATh CYKIEHHUSI B COOTBETCTBUU C YCIOBUSMHU U
HeasIMU  OOUIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPaXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX W MHUCHMEHHBIX TEKCTax, JAaBaTh IMOSICHEHUS IO XOJy pPELICHUS 3aJayH,
KOMMEHTHPOBATh NOJIyYEHHBIN PE3YNIbTAT;

B X0/ 00CYXXJIeHUS 33/JaBaThb BOIPOCHI MO CYIIECTBY 00CYX/1aeMOMl TEMBI,
npoOsieMbl, pelmiaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJIEHHbIE Ha IIOMCK
pElIeHMs, COMOCTAaBJIATh CBOM CYXKIEHHUS C CYXJIECHUAMH JIPYTUX YYaCTHUKOB
auanora, oOHapy»XUBaTh Pa3IMYUEe U CXOACTBO IMO3ULMH, B KOPPEKTHOH (opme
(opMyIUpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIIATH PE3YJIbTAThl PEIICHMS 3a/1a4y, SKCIIEPUMEHTa, UCCIECN0BaHus,
IIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4€TOM 3aaad
IPE3EHTALMU U OCOOEHHOCTEHN ay IMTOPHUH.

PeryasiTuBHbIE YHHBepcaJbHbIE YueOHbIE NeicTBUSA
Camoopranusanus:



COCTaBJISITh IJIAH, AJITOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEeIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(MOpMAUK.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH NHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENHbHON  pedieKCHd KaK  OCO3HAHHS
COBEPILIAEMbIX JEUCTBUN U MBICIUTEIBHBIX MPOIECCOB, X PE3YJIbTATOB, BIIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJSL TMpolecca M pe3yjbTaTa peleHus
MaTeMaTHUYECKOM 3a4auH;

PEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa IEIU U YCIOBUSAM, OOBSICHAITH IPHYUHBI
JTOCTIKCHUS VI HEIOCTHKCHUS PE3YJIhbTaTOB JNCSATEIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY.

CoBMmecTHAs 1eATEJIBHOCTD:

MOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUAYAIbHON
paboTBl TpHM pEHICHWH YYEOHBIX 3a7a4, MPUHAMATH IIeJb COBMECTHOM
JeSITebHOCTH, TUTAHUPOBATh OPTaHU3aIMI0 COBMECTHOM palOTHI, pacHpenensTh
BUIBI pabOT, JIOTOBApWBATHCS, OOCYXHaTh MPOIECC W Ppe3yJbTaT padoTHI,
0000111aTh MHEHHSI HECKOJIBKUX JIFO/IEH;

y4acCTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIE), BBIIOJHATH CBOIO YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMU WICHAMH KOMAaHIbI, OIICHUBATH
KauyecTBO CBOETO BKJaja B OOIMIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aMOJICHCTBHS.

HNPEJMETHBIE PE3YJIBTATBI

K koniy 10 kaacca oOyvaromuics HayYuTCs:

CBOOOJTHO OTIEpUPOBATH MOHATUAMH: Tpad, TuIoCKHil Tpad, CBA3HBINA Tpad,
nyTh B Trpade, lenb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, ACPEBO CIYy4alHOTO
AKCIIEPUMEHTA;

CBOOOJHO OINEpUPOBATH MOHITUSMU: CIIyYaWHBIA SKCIEPUMEHT (OIIBIT),
Clly4ailHO€ COOBITHE, PJIEMEHTAPHOE CllydyallHOe COOBITHE (JIEMEHTAPHBIN UCXO.)
CIIy4yallHOTO  ONBITa, HAXOAUTh BEPOSTHOCTH COOBITUH B  OMBITaX C
PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHIMU;

HaxXOJUTh U (POPMYIUPOBATH COOBITHS: MEpeceUeHe, OObEIUHEHUE JaHHBIX
COOBITHUM, COOBITHE, TPOTHUBOMOJIOKHOE JAHHOMY, HCIIOIb30BaTh JUArpaMMBbl
Diinepa, KOOPAUHATHYIO TIPSMYIO JJIS PEIICHHs 3a/a4, TOJIb30BaThCs (POPMYIIOn
CJIOYKEHUSI BEPOSTHOCTEH JIJIs1 BEPOSITHOCTEN JIBYX U TPEX CIyYalHBIX COOBITUN;



OIEpPUPOBATh  IOHATHUIAMMU: YCIOBHAs  BEPOATHOCTb,  YMHOXXCHHE
BEPOSITHOCTEW, HE3aBUCHUMbIE COOBITHS, JIEPEBO CIYyYalHOTO HKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHMI € TOMOLIBIO MpaBuja YMHOXXEHHS, JepeBa
CIIy4yallHOTrO OIbITA, HCIOJIb30BAaTh (POPMYIY IMOJHOM BEPOSITHOCTH, (POpMyILy
Baiteca mpu pemiennn 3a1a4, onpeaensaTh HE3aBUCUMOCTh COOBITHIA TIO hOopMyJIe U
110 OpraHU3aluy CIyYailHOTO SKCIEPUMEHTA;

NPUMEHSATh M3yYECHHbIE KOMOWMHATOPHBIE (OPMYJbl JJisi MEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4ailHOIO OMbITA, PELIEHUs
3a/1a4 110 TEOPUHU BEPOSITHOCTEN;

CBOOOJTHO  OMEPUPOBATH MOHATHUSMU: OWHAPHBIA  CIyYalHBIA  OMBIT
(ucmipiTaHue), ycrex W HeyJlaya, He3aBUCHMbIC HCIIBITAHUS, CepUsl HCIBbITAaHUH,
HAXOJUTh BEPOSTHOCTH COOBITHI: B CEPUM HCIBITAHUWA 10 TMEPBOrO yclexa, B
Cepuu UCHbITaHUM bepHyiu, B OMbITE, CBA3aHHOM CO CIy4YailHbIM BHIOOPOM U3
KOHEYHOU COBOKYITHOCTH;

CcBOOOJHO ONEpUPOBATh MOHATUAMMU: CIyyaiiHas BEIMYMHA, pacIpeleieHHe
BEPOSITHOCTEH, JAMarpamMma pacrpejiesieHusl, OuHapHas clydailHas BeJIMYMHA,
reoMeTpuyecKoe, OMHOMHUAJIBLHOE paclpeiesieHUE.

K koniy 11 kaacca oOyvaromuiics HayYuTCs:

OIIEPUPOBATh TMOHATUSAMM: COBMECTHOE PACHPENEICHUE IBYX CIIy4anHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJMILy COBMECTHOTO pacHpeeieHHs] IBYX CIIy4alHBIX
BEJIMYMH JUISl BBIJCIICHUS PACHPENCIICHUS KaXXI0M BEIUYUHBI, OINPEACICHUS
HE3aBUCHUMOCTH CIIyYalHbIX BEJINYUH;

CcBOOOJHO OMEPUPOBATH MOHATUEM MATEMAaTHUECKOTO OXKHMJAHUS CIydyailHOU
BEJIMYMHBI (pacnpeneseHus1), IPUMEHITh CBOMCTBA MATEMATHYECKOTO OKUIAHUS
IpU pEelIeHUH 3a7a4, BBIYHCIATh MaTEeMAaTHYECKOE OXKHMJIaHHUE€ OMHOMHAIBHOTO U
FEOMETPUYECKOTO PaCIIPEICIICHUN;

CBOOOJHO OINEpUPOBATh MOHATUSAMU: JIUCIEPCHUS, CTAHJAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, ITPUMEHATh CBOMCTBA IMCIEPCUU CIIyYaWHOW BEJIIMYHHBI
(pacnpeneneHus) NpU PELIEHUU 3a7ad, BBIYUCIATH JUCIEPCUI0 W CTaHJIAPTHOE
OTKJIOHEHHE T€OMETPUUYECKOI0 U OMHOMHUAIBHOTO pacIpeiesICHU;

BBIYHCIIATH BEHIOOPOUHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE M OLIEHUBATh
XapaKTEPUCTHUKNH TE€HEPATbHOM COBOKYHMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapaktepucTukaM. OLEeHUBaTh BEPOSTHOCTU COOBITUH U MPOBEPSTH MpOCTEHIINe
CTaTUCTUYECKUE TUIIOTE3BI, MOJIb3YSACh U3YUYEHHBIMU PACIIPEACICHUSMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC

Ne HaumeHnoBanue pa3uesion
n/m | HTeM NPorpamMmmbl

KoanuyecTBO 4acos

Bcero

KonTtpoibHble
padoThbI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
(uugposbie)
oOpa3oBaTe/ibHbIE

pecypchl

1 DneMeHTHI Teopuu rpados

Ciy4aifHble OTIBITHI,
2 CITy4aifHbIE COOBITHUS U
BEPOSITHOCTH COOBITUM

Onepanuu Haj
MHOXECTBAMU U
coObITUAMH. CIIOKEHUE U

VYcnoBHas BEpOSATHOCTD.
HeszaBucumelie coObITHS

YMHOKEHHE BEPOATHOCTEN.

DneMEHTHI
KOMOWHATOPHUKH

Cepun nocnenoBaTeNIbHbBIX
ycnblTaHui. Mcribitanus

5 bepnynnu. Ciydalinblii
BBIOOP M3 KOHEYHOM
COBOKYITHOCTH

Cnyualinple BETUYHUHBI U

pacnpezneneHus

14

OBILEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

34




11 KITACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeEM
MPOorpamMMbl

KoauuecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoTbl

IIpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(uugposbie)
oOpa3oBaTe/ibHbIE

pecypchl

3aK0H OONBIINX YHCE

IJIEMEHTEI
MaTeMaTUYECKON
CTAaTUCTUKH

HenpepoiBHbIe
ClIy4yallHbIE BEJIUYHHBI
(pactpenenenus),
II0Ka3aTeJIbHOE U
HOPMAJIBHOE
pacrpeneneHus

Pacnpenenenue
Ilyaccona

CBA3b MEXITY
CIIy4YallHBIMU
BEJTMYUHAMU

0O0001eHNe 1

CUCTeMaTHu3alusd 3HaHUN

11

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34







IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTtpoibHbie
padoThbI

IIpakTH4eckue
padoThbI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypcsl

I'pad, cBs3HbI Tpad,
Ipe/ICTaBICHNE 3a/1a9H C
HOMOIIIBIO Tpada

CreneHbp (BaJIGHTHOCTD)
BepuHbL. [1yTh B rpade.
enu u HUKIBI

I'padbr Ha MIOCKOCTH.
HepeBo ciyyaiiHOTO
SKCTIEPUMEHTA

Crnyualinble
HKCTIEPUMEHTHI (OIIBITHI)
U CITy9aiiHbIe COOBITHSI.
DNeMEeHTapHbIE COOBITHS
(ucxoibl)

BepostHOCTB
CIIy9aifHOTO COOBITHSI.
BepositHOCTH COOBITHI B
OTIBITaxX C
PaBHOBO3MOKHBIMH
3JIeMEHTapHBIMU
COOBITHSIMH




BepositHocTh
CITy4aifHOTO COOBITHSI.
BepositHOCTH COOBITHIT B
OTIBITaxX C
PaBHOBO3MOXHBIMHU
3JIeMEHTapHbIMU
COOBITHSIMH

[Tepeceuenue,
00bETMHEHNE MHOYKECTB
U COOBITHIA,
IIPOTUBOIOJIOXKHbBIE
coObITus. Popmyia
CJI0’KEHHUSI BEPOSTHOCTEN

VYcnoBHas BEPOATHOCTD.
YMHOXeHUe
BeposiTHOcTel. Dopmyna
YCJIIOBHOW BEPOSITHOCTH

YcnoBHas BEpOATHOCTb.
YMHOXeHUE
BeposiTHOCTe. Dopmyna
YCJIIOBHOU BEPOSITHOCTH

10

dopmyiia MOJTHOU
BEPOATHOCTH

11

®dopmyna baiieca.
HezaBucumeie coObITHSA

12

Kom6unaropHoe
MPaBUIIO YMHOXKEHUS.
IIepecTtanoBku u
dakropuan




13

Yucno coueTaHui.
Tpeyronpuuk [lackans

14

®opmyia buHOMa
Herorona

15

KonrtpomnbHas padora
Nel: "T'padml,
BEPOSITHOCTH,
MHOX€ECTBa,
KOMOHWHATOpHKA"

16

bunapubIil cinydaiiHbIi
OTIBIT (UCTIBITAHNUE),
ycrnex U HeyJaua.
He3zaBucumbie
ucnslitanus. Cepus
HE3aBUCUMBIX
WCTIBITAHUH J0 TIEPBOTO
ycrexa

17

Cepus HE3aBUCHUMBIX
WCTIBITAHUH J0 TIEPBOTO
ycrnexa

18

Cepus HE3aBUCHUMBIX
ucnbsITaHui bepryiu

19

Cry4aitHblil BHIOOD 13
KOHEYHOW COBOKYITHOCTH

20

[IpakTuyeckas pabora ¢
HCIIOJIb30BaHUEM
AJICKTPOHHBIX TAOJIUIL

21

Crnyualinas BeIMUYUHA.




Pacnpenenenue
BEPOSATHOCTEM.
Huarpamma
pacnpezeneHus

22

Omneparuu Haf
CIIy4YailHBIMU
BenMuuHamu. [Ipumepsl
pacrnpeeneHui.
bunapHas ciyvaiinas
BEJIMYMHA

23

I'eomerpuueckoe
pacripesicyicHHe.
bunommanbHOE
pacmpeneneHue

24

MaremaTtnaeckoe
OKUJaHUE CITy4alHOU
BeanunHbl. COBMECTHOE
pacrpeiesieHue IByX
CIIy4YalHbIX BEJIMYNH

25

He3zaBucumpbie
CIIy4ailHbI€ BEJTMYMHBI.
CaoiicTBa
MaTeMaTHYECKOTO
0>KHMJIaHHUSL.
Maremartnueckoe
OKujianue OMHapHOU
CIIy4ailHOM BEJIMYMHBI

26

MaremaTnueckoe
OXHUJaHUueC




TEOMETPUUECKOTO U
OMHOMHUATBHOTO
pacrpeeneHuit

27

Hucnepcus n
CTaHJapTHOE
OTKJIOHEHHE

28

Jucniepcust OMHAPHOI
CJIIy4ailHON BEJINYMHBI.
CaoiicTBa Aucnepcuu

29

Maremarnueckoe
0KUJAHUE
MIPOU3BENEHUS U
JACTIEPCUS CYMMBI
HE3aBHCUMBIX
CIyYaHBIX BEIUYUH

30

[TpakTudeckas pabota ¢
HCIIOJIB30BAHUEM
DIIEKTPOHHBIX TAOIHIT

31

Hucnepcus
OMHOMHUAJILHOTO
pacrpeeNeHusl.
[IpakTuyeckas pabota c
HCIIOJIb30BaHHEM
AJIIEKTPOHHBIX TAOIHUIL

32

O06o0611IEHNE U
cUCTEMATU3aIUs 3HAHUN

33

KonTponbhas pabota
No2: "UcnbiTanns
bepnynnu. Crnyyalinbie




BCIIMYHUHBI 1
pacnpenenenus"

34 O060061IEHNE U

CUCTeMaTH3alus 3HaHUN

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34




11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJabHbIe

Bcero
padoTbI

IIpakTHyeckue
padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIEC

pecypchl

Hepasencto YeOriena.
Teopema Ueosimera. Teopema
bepuymun. 3akoH 60IBIINX
qucen

Hepasencto YeOniena.
Teopema UeOsbiieBa. Teopema
bepuymmu. 3akoH 60IBIITNX
qrcen

Hepasencto YeOniena.
Teopema UeOsbiieBa. Teopema
bepuymu. 3akoH 60bIINX
qucen

Br16opounslii MmeTox
UCCIIEA0BAHUI

[MpakTuyeckas pabora ¢
HCIIOJIB30BAHUEM
AIIEKTPOHHBIX TAOIIHIT

['enepanbHas COBOKYIHOCTb U
cilydaiiHasi BBIOOpKA.
3HaKOMCTBO C BEIOOPOUHBIMU
xapaktepucTukamu. OLeHka
CPEIHEro U IUCIEPCUH
TE€HEPAIIBHONU COBOKYITHOCTH C




MOMOIIbIO BEIOOPOYHBIX
XapaKTEPUCTHK

I'enepasibHast COBOKYIIHOCTD U
cirydaifHasi BEIOOpKa.
3HAKOMCTBO C BBIOOPOUHBIMU
xapakrepuctukamu. OmeHka
CPEIHETO U TUCIIEPCUH
reHepabHONU COBOKYITHOCTH C
HOMOILBIO BEIOOPOYHBIX
XapaKTepUCTUK

OnenuBaHue BEpOSTHOCTEN
COOBITHH TIO BBIOOPKE

CrarucThuecKkas TUIIOTe3a.
IIpoBepka nmpocTenmmx
THUIIOTE3 C ITIOMOIIILIO0 CBOMCTB
M3YUYECHHBIX paclpeiesIeHHI

10

Craructrueckasl TUIIOTE3a.
IIpoBepka nmpocTenmumx
TUIIOTE3 C IOMOIIBIO CBOMCTB
M3YYECHHBIX PaclpeIeICHUI

11

[IpakTuueckas pabora c
HCITIOJIB30BAHUEM
AJIEKTPOHHBIX TAOIIHIT

12

[Tpumepsl HEMPEePHIBHBIX
CIIy4YaiHbIX BETUYHH.
OyHKIHS MTIOTHOCTH
BEPOSITHOCTH

13

PaBHOMEpHOE pacnipenencHue.
[Tpumepsl 3a1a4, TPUBOASIIIAX




K IMOKa3aTeJIbHOMY U K
HOpPMaJIbHOMY
pacnpezesieHusIM

14

DyHKIHA INIOTHOCTH
BEPOSITHOCTH ITOKA3aTEIBHOTO
pacnpeneneHus

15

OyHKIUS TIOTHOCTH
BCPOATHOCTU HOPMAJIBHOT'O
pacrpeeneHus

16

[TocnenoBarenbHOCTH
OJMHOYHBIX HE3aBUCUMBIX
coObiTuil. [Ipumep 3agaun,
IIPUBOJAIIEH K
pacnpenenenuto Ilyaccona

17

[TpakTrueckas pabota ¢
HCII0JIb30BAaHUEM
AIEKTPOHHBIX TAOJIHII

18

KoBapuanus n1Byx ciry4ailHbIX
BennuuH. Koaddunment
KOppeSILIU

19

CoBMecTHBIE HAOITIOICHUS
I[Byx BCJIIMYHUH

20

Br16opounslii koapuureHT
KOpPEeISIIH

21

Paznuuue Mexy TUHEUHOM
CBSI3bIO M IPUYUHHO-
CIIEICTBEHHON CBI3BIO

22

JIuneiinas perpeccus




23

[TpakTrueckas padbota c
UCTIONIb30BaHHEM
AJIEKTPOHHBIX TaOINI]
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI
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NPoBePSIEMOro .
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon
6

IIpoBepsieMblIii 3JIeMEHT COAEPKAHUS

TeOpI/Iﬂ BGPOHTHOCTGIZ N CTaTUCTHUKA

6.1

[IpencraBneHne JaHHBIX ¢ MOMOIIBI0 Ta0nwI U aguarpamMm. CpenHee apudMeTndeckoe,
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6.2

CryyaiiHbple SKCTIEpUMEHTHI (OIBITHI) U CIy4aiHble COOBITHS. DJIeMEeHTapHbIe COOBITHS
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coObiTuii. Ciy4aifHble ONBITBEI C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITHSMHU.
BeposiTHOCTH COOBITHI B OITBITAXC PABHOBO3MOYKHBIMH AJIEMEHTAPHBIMH COOBITHIMHU

6.3

Omnepanuu  HaJx COOBITUAMHU: IepecedeHue, OObeAUHEHHE, IPOTUBOIOJIOKHBIE
coObITus. [lnarpammel Ditnepa. @opmyiia CI0XXEHUS BEPOSITHOCTEH

6.4

VcioBHass  BEpOSITHOCTb.  YMHOXKEHHME  BeposiTHOCTEH.  JlepeBo  cimydailHOTO
skcriepuMenTa. @opmyna noiaHoi BeposTHocTU. HezaBucuMble coObITHS

6.5

KombOunatoproe mpaBmio ymHOkeHus. IlepecranoBkn u  (akropuan. Ywucno
couetanuil. Tpeyronapauk Ilackans. @opmyna 6uHoma HeroTona

6.6
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ucnelTanusa. Cepus HE3aBUCHMBIX HCHBITaHUN 10 1nepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIbITAaHUN bepHymm

6.7

CnyuaiiHas BenuuuHa. Pacrnipenesnenue BeposiTHocTel. Jlmarpamma pacnpenesneHus.
[Tpumeps! pacrpesiesieHnit, B TOM YHCIIe TeOMETPpUIecKoer OMHOMHUATBHOE

11 KIIACC

Kox

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

Teopust BEpOATHOCTEN U CTATUCTUKA

5.1

UucnoBple XapaKTEPUCTUKU CIIyYaWHBIX BEJIMYMH: MAaTEMaTUYECKOE OXUIAHUE,
JACTIEPCUSl U CTAHIAPTHOE OTKIOHEHHWE. [IpuMepbl mpuMEHEHUsT MAaTEMAaTUYECKOTO
O0XXUJAHWs, B TOM YHCIIE B 3aJayax W3 INOBCEIHEBHOM >XHU3HU. MareMaTthudeckoe
OXHJaHUEe OWMHAPHOW CIIyJalHOW BEIMYMHBI. MaTeMaTHYeCKOe OXHJIAHUE CYMMBI
CIyYailHbIX BEJIMYMH. MaTeMaTH4ecKoe OKUIAHUE U JUCTIEPCUA T€OMETPUUECKOTO U
OMHOMUAIIBHOTO pacIipeieIeHH

52

3akoH OOJNIBIIMX YHCEN M €ro poJib B Hayke, MpHupoje u obmiectBe. BriOopouHbIif
METOJI UCCIIEOBAHUN

53

HpI/IMepBI HCIIPCPBIBHBIX CHy‘l&ﬁHHX BCIINYHH. ITonsiTue (¢} IINIOTHOCTHU




pacnpezenenus. 3aaauu, NPUBOJIALINE K HOpMaAIbHOMY pacnpeaeneHuto. [lonstue o
HOpPMAaJIbHOM pacrpeieieHuu




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHMS K NMPeAMETHBIM Pe3yJibTATAM OCBOEHMUSI
NpoBepPsIeMOro OCHOBHO# 00pa30BaTeJIbHOI NMPOrpamMMbl CpeHero 001ero
TpeOOBaHUSA oOpa3oBaHus

Brnagenne MeromaMu JJOKa3aTENbCTB, AITOPUTMAMHU pEUICHUS 3a1ad;
yMeHue (OPMYJIHPOBATH W ONEPHPOBATH TOHATHAMH: ONpEICICHHE,
aKCMOMa, TEeopeMa, CIEICTBUE, CBOWCTBO, TNPHU3HAK, J0KAa3aTEIbCTBO,
PaBHOCWIbHBIC (POPMYIIMPOBKH; NPUMEHSITHh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE W TPOTUBOMOJIOKHOE YTBEPXKIACHUE, MPUBOJUTH TPUMEPHI U
KOHTPIPUMEPHI, HKCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIUY;
MIPOBONTH J0KA3aTEIbHBIC PACCYKICHUS MIPH PEIICHUU 3a]1a4, OLIEHUBATh
1 JIOTHYECKYI0  TMPAaBWIBHOCTh  PACCYXJICHUH, yMEHHE OIEepHpPOBATH
MOHITHSIMH: MHOKECTBO, MOJMHOKECTBO, OMEpAIlui HaJ MHOKECTBAMU;
YMEHHE UCIOJB30BaTh  TEOPETUKO-MHOKECTBCHHBIM  ammapar — Juis
OIMHMCAHUsl PEANBHBIX MPOIECCOB U SIBICHUN U TPU PEUICHUH 33/1a4, B TOM
qHcIie U3 IPYTHX YYeOHBIX MPEJIMETOB; YMEHUE OIEPUPOBAThH MOHITHIMU:
rpad, cBs3HBIN rpad, 1epeBo, UK, Tpad Ha TUIOCKOCTH; YMEHHUE 33/1aBaTh
M OMHUCHIBATh rpadbl pa3IMIHBIMU CIIOCOOAMH; UCIIOJIB30BATh Ipadbl MpH

pelieHuu 3a1a4y

YMeHue onepupoBaTh NOHATUAMM: HATYpPaJbHOE YHUCIO, LEJI0E YHUCIIO,
CTENEeHb C LIEeJbIM MoKa3aTeleM, KOPeHb HaTypaJlbHOM CTENEeHH, CTENEeHb C
paloHaIbHBIM OKA3aTENEM, CTENEHb C JAEHCTBUTEIbHBIM IOKA3aTENIEM,
jJorapum uucia, CUHYC, KOCHHYC W TAaHTEHC IPOW3BOJBHOIO YHCIA,
OCTaTOK M0 MOAYJI0, PALMOHAIBHOE 4YHUCIIO, UPPALUOHAIBHOE YHUCIIO,
MHO>KECTBAa HATypajbHBIX, IEJbIX, pPALMOHAIbHBIX, JIEHCTBUTEIbHBIX
2 qHCcel; YMEHUE MCII0JIb30BaTh MPU3HAKU JEIMMOCTH, HAUMEHBIINN 00Iuii
JeNuTeNb W HauMeHbllee oOmiee KpaTHoe, ainroputMm EBkiaupa npu
pELIeHNHN 3a4a4; 3HAKOMCTBO C Pa3JIMYHbIMHM IO3UIMOHHBIMH CHUCTEMAMHM
CUMCJICHUSI; YMEHUE BBINOJIHATH BBIUYMCIICHUE 3HAYEHUI U npeoOpa3oBaHus
BBIPQ)KEHUH CO CTeNeHsAMH M Jorapupmamu, mnpeodpa3zoBaHus APOoOHO-

paluOHAJIbHBIX BBIpa)KeHHﬁ; YMCHUEC OIICPHUPOBATH INOHATUAMU:

IOCIC10BAaTCIIbHOCTD, apI/I(I)MCTI/I‘lCCKaSI mnmporpeccusd, TreoMCTpruICCKasi




nporpeccusi, OECKOHEYHO YOBIBaIOImasi TEOMETPUYECKas MPOTPECCHs;
YMEHUE 3a/1aBaTh IOCJIEIOBATEIbHOCTH, B TOM YHCIE€ C [OMOUIbIO
PEKYpPPEHTHBIX (HOPMYJI; YMEHHUE ONEPUPOBATH MOHITHSIMU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJb U apryMEHT
KOMIUIEKCHOTO ~ 4ucia, (QopMa  3amuCH  KOMIUIEKCHBIX  YHCEI
(reomeTpuyeckasi, TpPUTOHOMETpUYECKass U anreOpanyeckas); yMeThb
MPOU3BOJUTH apuU(PMETHUECKHE JEUCTBUS C KOMIUICKCHBIMUA YHCIIAMU;
MPUBOAUTH MPUMEPHI UCHOJIB30BaHUSI KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
MOHATUAMM:  MaTpuia 2x2 u  3%3, onpenenuTenb  MaTPHILHI,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPECACIIUTECIIA

YMeHue onepupoBarh IOHATUSAMU: pPalMOHAIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeJIbHbIE, CTETEHHBIE, JOTapUPMHUECKUE, TPUTOHOMETPUUECKHE
YpPaBHEHHS M HEPABEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBaTh
MOHATHSIMHM: TOXAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH W HEPABEHCTB, DPABHOCHUJIBHOCTH
YPABHEHUM, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YypaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IOMOULIBIO PAa3JIMYHBIX MPUEMOB; pEIATh
YPABHEHUs, HEPAaBEHCTBA M CHUCTEMBl C I1ApaMETpOM; IPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMBI Ul PEIIECHUS MaTeMaTHYECKHX

3a]1a4 U 3a]1a4 U3 pazIu4HbIX 00JacTe HayKu U peanibHON KU3HU

YMeHue omnepupoBaTh MHOHATHSAMH: (DyHKIUS, 4YETHOCTh (DYHKIHH,
MEPUOIMIHOCT (PYHKIIUHM, OTPAaHHMYCHHOCTh (YHKIUH, MOHOTOHHOCTH
(GyHKIMH, SKCTpeMyM (QYHKUUH, HauOOJbIlee W HAaUMEHbIIee 3HAUYCHUS
(GyHKIMM Ha TIPOMEXKYTKE, HENpephIBHAS (PYHKIHS, aCUMIITOTHI Tpaduka
¢GyHKIMH, TIepBasi U BTOpasi MPOU3BOAHAA (PYHKIMH, F€OMETPUYECKUN U
(bU3MYEeCKUd CMBICIT TPOW3BOJHOM, TEpPBOOOpa3Has, OINPeACIIEHHBIN
WHTETpaj; YMEHHE HaxXOJUTh aCUMNOTOTHl Tpaduka (yHKIHHU; yMEHHE
BBIUUCIIATH  MPOW3BOAHBIC  CYMMBI, IPOWU3BEICHHS, YacCTHOTO U
KOMIO3ULUHN (YHKIMNA, HAXOAWUTh ypaBHEHHE KacaTelbHOM K rpaduky
(GYHKIMY; YMEHHE HaXOIUTh IPOU3BOJIHBIC JJIEMEHTAPHBIX (QYHKIUH;
YMEHHE HCIIONb30BaTh MPOU3BOMHYIO Ul UCCIEAOBaHHUA (DYHKIIHIA,
HaXOJWUTh HAWOONBIIME W HAWMEHBINWE 3HA4YCHUs (YHKIUI; CTPOHTH
Fpa(bI/IKI/I MHOT'OYWICHOB C HCIIOJIb30BAHUCM alllapara MaTeMaTH4YCCKOIro
aHaliM3a; NPUMEHSTh TPOU3BOJAHYIO JUI HAXOXKICHHS HAWITYYIIETO
peuicHrud B HNPUKIAAHBIX, B TOM YHCJIC COLMAJIbBHO-3KOHOMUYCCKUX U

(bU3MYEeCKUX 3a/1avax; HaXOAUTh IUIOMAAN U 00BEMBI (UTYP C MTOMOIIBIO




HHTCrpaia;, NpUuBOAWTL HNPUMEPbBI MATEMATUYCCKOIO MOJACIIMPOBAHUA C

NOMOILBIO AU epeHnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIUH, oOpaTHast GyHKIHSA,
KOMMO3uIusl (PyHKIUH, NuHEHHAas (QYHKOWSA, KBaapaTudHas (QYHKIHSA,
pauMoHanbHass (QYHKUUSA, CTeNneHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIHHU, TOKa3aTelbHas W
norapupmuueckas (yHKIHMH; YMEHUE CTPOUTh TIpapUKd H3YYEHHBIX
GyHKUMHA,  BBINOJHATH  mpeoOpa3oBaHust  rpadukoB  GyHKUIUH,
UCIOJb30BaTh TPapUKU JUIsl U3Y4YEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
peleHnH 3a7ad W3 JAPYruX Y4eOHBIX NPEAMETOB W 3a1ad U3 peabHOU
KHU3HHM;, BbIpaKaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIy BEJIWYMHAMU;
WCITIOJIb30BaTh CBOWCTBA M TpapuKu (YHKUUH JUIS pEeIICHHUsS ypaBHEHHIA,
HEpaBeHCTB M 3aJad ¢ MapaMeTpaMu; H300pa)kaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUIN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBbIE 3aJa4d pa3HbBIX TUIOB (B TOM 4YHCJE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJOTH, 33a4d W3 OOJACTH YMPAaBJICHUS JHYHBIMH M CEMEHHBIMU
(uHaHCaMM); COCTaBJISATH BBIPAKECHMS, YpPaBHEHHs, HEPABEHCTBA U HUX
CHUCTEMBbI TIO YCJIOBUIO 3aJlay, HCCJIENIOBAaTh MOJYYEHHOE pelIeHUuEe |
OILICHMBATh TMPaBIONOAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEIUPOBATH
peajbHble CUTyallMd Ha $S3bIKE MAaTEMAaTHKH; COCTaBIIATh BBIPAXKECHHUS,
ypaBHEHHs, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIEA0BATh
MOCTPOCHHBIE  MOJENM C  HUCIOJIB30BAaHUEM  ammapata  anreOpsl,

HMHTEPIPETUPOBATH MOTYUYEHHBIN pe3yIbTaT

YMeHue onepupoBarh MOHATHSMU: CpelHee apupMeTHUecKoe, MeIuaHa,
HauOoJbIlIee U HAMMEHBIIIee 3HAYCHUs, pa3Max, JUCIEePCHs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE W3BJIEKaTh, WHTEPIPETHPOBATH
uHpOpMaIKIo, PEJCTaBICHHYI0 B TabMLax, HAa AUarpammax, rpadukax,
OTPaXKaIoIIyI0 CBOWCTBA pealbHBIX MPOIECCOB U SBJIEHUIL; MPEICTaBIATh
uHpOpMALMIO C TOMOUIbIO TabMuI] M JAMarpaMM; HCCIIENOBaTh
CTaTHUCTUYECKUE JlaHHBIe, B TOM YHCJE€ C MPUMEHEHHEM TIpauuecKux
METOIOB U 3JIEKTPOHHBIX CPEJICTB; rpa)udecKu UcCle0BaTh COBMECTHBIE

HaOIIOJICHUS C TTIOMOIIBIO TMarpaMM PacCeUBaHUS U JUHEHHOM perpeccuu

YMeHne omnepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4ailHOE

CO6BITI/IG, BEPOATHOCTDH CJ'Iy‘-I&ﬁHOFO CO6BITI/I$I; YMCHUC BBIYUCIIATH




BEPOSITHOCTh C HCIOJIb30BaHHEM TIpaUiyecKUX METOJI0B; MPHUMEHSTH
(bopMyJBl CIOXKEHUS U YMHOXEHHUS BEpOATHOCTEH, (GopMyiy MHOIHOMH
BEpOSITHOCTH, (opmyny bepHynnu, koMOuHaTopHble QakThl U (HOPMYIIbL;
OLICHUBATh BEPOSITHOCTU pealbHBbIX COOBITHI; YMEHHE OIepUpOBaTh
MOHATUSIMM:  CIy4ailHass BEJNWYMHA, paACHpellelieHUe BEpOSTHOCTEH,
MaTEMaTUYECKOE OXHUJAHHUE, JUCIEPCHs U CTAHJAPTHOE OTKJIOHEHHE
Cly4ailHOM  BeNMYUHBL, (YHKUMU paclpeieseHuss W IUIOTHOCTH
PaBHOMEPHOT0, [TOKA3aTeIbHOIO0 U HOPMAJIBHOTO PacCIpeeICHUN; yMEHHE
HCII0JIb30BaTh CBOMCTBA M3YyUEHHBIX PACIPEAEICHUN s peleHus 3aaay;
3HAaKOMCTBO C MOHATUSIMU: 3aKOH OOJIBLIMX YHCEJ, METOJIbl BHIOOPOUHBIX
UCCIIEIOBAaHUM; YMEHHE NPHUBOJUTH NPUMEPHl MPOSBIECHUS 3aKOHA
OONBLIMX 4YHCET B TNPUPOAHBIX U OOILIECTBEHHBIX SIBJICHUAX; yMEHHUE
ONEpUPOBATh MOHATUSIMU: COYETAHUE, MEPECTAHOBKA, YHCJIO COYETAHUH,
YHUCIO  MEepecTaHoBOK; OumHOM  HpIOTOHa;  yMeHHWe  NPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS ISl PELICHUS 3a]1a4; OICHUBAThH
BEPOSATHOCTH PEANbHBIX COOBITUH; COCTABIATh BEPOSTHOCTHYIO MOJEINb U

MHTEPIPETUPOBATH ITOITYYEHHBIN pE3yJIbTaT

YMeHue omnepupoBaTh TMOHSATHUSMH: TOYKa, MpsAMasi, IUIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUYMHA yIJIa, INIOCKUNA YTOJl, IBYTPaHHBIN
yToJ, TPEXTPaHHBIA YToJl, CKPEIIUBAIOIINECS TPsIMbIE, MapauIeIbHOCTh U
NEePHIEHAUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEHM, Yrojd MEXAy HIpSIMBbIMH,
Yroja MeEXAy TMpsSMOM U IUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PAacCTOSHUE MEXAY HpPsIMBbIMH,
paccTosiHue MEXJy IUIOCKOCTSMU; YMEHHE HCIOJIb30BATh MPHU PEIICHUU
3a1a4 u3yuyeHHbIe (aKThl U TEOPEMbl IIAHUMETPUU; YMEHHE OLIEHUBATh
pasMepsl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEMaTHYCCKHE
MOJEJIH C IOMOIIBKD TE€OMETPUYECKHUX IMOHIATHI M BEJIMYMH, pPEIIaTh

CBA3aHHLIC C HUMU MPAKTHYCCKUC 3aa4n

10

YMeHue omepupoBaTh MOHATHUAMU: IUIOIAAbL (GUryphl, 00BEM (QUrypHI,
MHOTOTPAaHHHK, MPaBHIBHBI MHOTOTPAaHHHMK, CEYEHHE MHOTOTPAHHHKA,
Ky0, napamjenenunen, npusMa, OUpamuaa, QGurypa U HOBEPXHOCThH
BpalleHUs, IWIMHAP, KOHyc, map, cdepa, mromans chepsl, IOMAab
MOBEPXHOCTU MHUPAMUbI, IMPHU3MBI, KOHyCa, LWIMHApPA, O00BEM Kyoa,
IPSMOYTOJIBHOTO MMapajielienunesa, HHUPaMUAIbI, PU3MBI, WIMHAPA,
KOHYyca, IIapa, pa3BéPTKa MOBEPXHOCTH, CEUEHHs] KOHyca U IMIMHIPA,

nmapajiji€JbHbIC OCH HWJIWM OCHOBAaHWIO, CCUCHUEC 1Iapa, IIJIOCKOCTD,




Kacawomasca cdeppl, UWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEUEHHE
MHOTOIpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (PUIYpBl M MOBEPXHOCTHU
BpAIlEHUsI, UX CEUYEHHUs], B TOM YHUCIIE C IIOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE IMPHUMEHATh CBOMCTBA I€OMETPUYECKHUX (UTYpP, CAMOCTOSTEIHHO
(dhopMynHupoBaTh ONpEENICHUsI U3y4YaeMbIX (QUTYp, BBIIBUTaTh FUIIOTE3HI O
CBOWCTBaX M IMpH3HAKAX I'EOMETPUUECKUX (QUryp, OOOCHOBBIBATH HIIU
omnpoBepraTb HX; YMEHHE NPOBOJAUTH KJiIacCUPUKauuioo ¢GuUryp 1o
pa3NUYHBIM TPU3HAKaM, BBINOJHATh HEOOXOJUMbIE JIOTOJHUTENIbHBIE

MMOCTPOEHUS

11

YMeHHe ~ onepupoBaTh HOHATHUSMH: JIBIDKCHHE B  IIPOCTPAHCTBE,
napauiebHbId MEPEHOC, CUMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, Tpeobpa3zoBaHue Moa00Ms, TOMO00HBIE (UTYPBI;, YMEHUE
pacro3HaBaTh paBHbIe W MOMO0HBIC (UTYphl, B TOM 4YHCIIE B HPHUPOIE,
HCKYCCTBE, apXUTEKTYPE; MCIOJb30BaTh T€OMETPHUCCKUE OTHOIICHHS TIPU
pELICHNU 3a[a4; HaXOAWTh TCOMETPUYECKUE BEIMYHHBI (JJIMHA, YTroJ,
I0Ia b, 00BEM) NIPU PEUICHUU 3ajad U3 JAPYTHX YYCOHBIX MPEJIMETOB U
U3 pealbHOW JKU3HH; YMCHHUE BBIYHCIIATH TEOMETPHUUECKHE BEITUYUHBI
(mHa, yroiy, mIOmAnb, O0BEM, IUIONIA[h MOBEPXHOCTH), HCHOJIB3YS
M3y4YeHHBbIE (OPMYJIBI M METOJbI, B TOM YHCJE: IUIOMIAIb MOBEPXHOCTH
MUpaMUbl, PU3MBI, KOHYycCa, MWIMHIpPA, IUIOMAnb cdepsl; 00BEM Kyoa,
NPSMOYTOJILHOTO — Mapasuie/ienuie/a, MUPaMHIbl, TPU3MbI, [HIUHIPA,

KOHYCa, I1apa; yMEHUE HAXOIUTh OTHOIIEHHE 00bEMOB IOAOOHBIX (pUryp

12

YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHUCTEMAa KOOpAMHAT,
BEKTOp, KOOpPAWHATHI TOYKH, KOOPIHMHATHI BEKTOpAa, CymMMa BEKTOPOB,
NIPOU3BEACHNE BEKTOpa Ha YMHCIIO, pa3joKEeHHWe BEKTopa Mo 0asucy,
CKAJIIPHOE TPOMU3BEJCHHE, BEKTOPHOE NIPOU3BEIAECHUE, YIOJd MEXAY
BEKTOPAaMH; YMEHHUE HCIOJb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METOJ

JUIS peIlIeHUs] TEOMETPUYECKUX 3a/1a4 U 3a/1a4 IPYTUX y4eOHBIX MPEIMETOB

13

YMeHne BeIOMpaTh MOIXOMAIIANA METOJT IJIsl PEIIeHHUs 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MATEMATHKH B M3yYEHWHU NPUPOTHBIX M OOIIECTBEHHBIX
MPOLECCOB M SBICHMI; YMEHHWE pacrno3HaBaTh IPOSBICHHE 3aKOHOB
MAaTEMAaTUKU B UCKYCCTBE, YMEHUE NIPUBOIUTH MPUMEPHI MATEMATUUECKUX

OTKPBITHHA POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HayKH




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
1.1 Harypanbnsie u nensie yncna. [Ipu3Haku Je1MMOCTH LEIbIX YUCE
12 Pannonaneupie uncina. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, TMPOLEHTHI,
' OCCKOHEYHBIE TTEPHUONUECKHUE TPOOH
13 ApudmeTnueckuii KOpeHb HaTypalbHOUN creneHu. [leiicTBus ¢ apudmeTnyeckumMu
' KOPHSIMHM HaTypajlbHON CTEIEHH
14 Crenens ¢ 1enbM nokasaresieM. CTeneHb ¢ pallMoOHaIbHbIM NoKa3zareneM. CBoiicTBa
' CTEIEeHU
L5 CuHyC, KOCMHYC M TaHI€HC YHCIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOIO apryMeHTa
1.6 Jlorapudm yucna. [lecaTHIHbIC U HATYpaIbHBIE JTOTapUPMBI
HevictButenbHble  4YHucia. ApudmeTHUYecKue omnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 guciamu. [IpubnukEHHBIC BRIYUCICHUS, TPABUIa OKPYTICHUS, TPUKUIKA U OI[EHKA
pe3yibTaTa BBIUUCIECHUN
1.8 [IpeobpazoBanue BeIpaKeHU
1.9 KommnekcHsie yncna
2 VYpaBHEHUS U HEpABEHCTBA
2.1 Llenbie u 1poOHO-pallMOHATBHBIC YPAaBHEHUS
2.2 HppannoHanbHble ypaBHEHUS
23 TpuronomeTpuueckue ypaBHEHH
2.4 [TokazarenbHble U TIorapupMUUIECKUE YpaBHEHHS
2.5 Lenbie u 1poOHO-paliOHaIbHbIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [Toka3zaTenbHbIe U JOrapuPpMHUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyecKkrue HEPaBEHCTBA
2.9 CucreMsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeennTeb MaTPUIIbI
3 DOyHKINUU U TpaPUKH




OyHKIMs, cnocoObl 3anaHus QyHkuuu. ['padux ynkumu. B3zaumuo oOparHble

> ¢ynkunu. YétHsie 1 Heu€THbIe QyHKIMU. [leproanueckue GyHKINH
OOnactp ompeneneHuss M MHOXECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHkmmm.
10 [IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' MakcumyMbl 1 MHUHUMYMBI (QyHKUuu. HaunGomnbiiee M HauMeHblee 3HAYCHHE
(YHKLIMU HAa IPOMEXKYTKE
313 CrenenHass (QyHKUMS C HaTypaJbHbIM M LE€JbIM IoKazaresneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpauK KOpHS 7-0i CTENEHU
34 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpaQUKu
3.5 [ToxazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U IrpaduKu
16 Touku paspeiBa. AcuMnTorsl rpadukoB (yHkumii. CBoiicTBa  (pyHKUMH,
. HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpsHOCTH, CLIOCOOBI 33JaHUS TOCJIEOBATEIBHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmyra CI0KHBIX MPOLIEHTOB
4 Hauvana MmaTemMaTn4eckoro aHaiamusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 31eMEHTAPHBIX (QYHKIMNA
[IpumeneHne mNpPoOU3BOAHON K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOoJblIero ¥ HaMMEHBIIEro 3HaueHus: (QYyHKIMU Ha
OTpe3Ke
43 [TepBoobpaznas. uTerpan
5 MHOXeCTBa 1 JIOTUKa
5.1 MHoOXxecTBO, orepaiuy HajJ MHOKecTBamu. J{luarpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 KomOunartopuka
7 I'eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbI€e ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena v MOBEpXHOCTH BpaILEHUS
7.5 Koopannatsl u BEKTOpBI




YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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