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INOACHUTEJIBHASA 3AIIMCKA

YueOuplii mpeamer «MareMaThka» COCTOUT M3 TpeX YYEOHBIX KypCOB:
«Anredpa 1 Hayana MaTeMaTHYECKOro aHanu3zay, «I'eoMmerpus», «BeposITHOCTh U
CTaTUCTHKa». Bce Kypchl BeayTcs MOOYEpPENHO B paMKax ydeOHON Henenu.
VYuebnblii Kypc «Anredpa U Hauajga MaTEMAaTUYECKOTO aHAIN3a» SIBISIETCS OJTHUM
U3 HanOoJee 3HaYMMbIX B IIPOTpaMMe CPEHEro O0IIero 00pa30BaHus, MOCKOJIBKY,
C OJTHOM CTOPOHBI, OH 00ECIEYNBACT HHCTPYMEHTAIbHYIO 0a3y U1 U3yYEHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYrod CTOpPOHBI, (POPMHUPYET JIOTUUECKOE U
abCTpaKTHOE MBIIUIEHUE 00YyYaloUMXCsl HA YPOBHE, HEOOXOAUMOM JJIsl OCBOCHUS
nH(OpPMATUKU, OOIIECTBO3HAHUS, UICTOPUH, CJIOBECHOCTU U JAPYTUX AUCIMILIMH. B
paMKax JaHHOrO y4eOHOro Kypca OOydYaroIIHMeCs OBJIAJIEBAIOT YHHBEPCAIBHBIM
A3BIKOM COBPEMEHHOM HayKu, KOTopas (OpMYJIUPYET CBOM JIOCTUKEHHUS B
MaTeMaTU4ecKoil opme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKja/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHUH, OHUOJIOTHUH,
MOHMMAHUSI OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI PKOHOMUKHU U OOIIECTBEHHOU KU3HH,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BaTh UX JUISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajireOpbl M MaTeMaTHYEeCKOTO aHajlu3a pa3BHBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKIAEHUS C MMOMOULIBI0O MHAYKIIMU M PACCYKIATh NEAYKTUBHO, HCIIOJIb30BaTh
0000IIeHNEe ¥ KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBILIJICHHUE.

B xoxe u3yuyeHuss yueOHOro kypca «Ainredpa ¥ Hayalla MaTeMaTH4YECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TTOCTPOCHUSI MATEMATUUYECKUX MOJEJEH PEeallbHbIX CUTYyallUi,
WHTEpIPETAlUh  TOJYYECHHBIX  PEHIEHUM, 3HAKOMATCS C  IpUMEpaMu
MAaTeMaTUYECKUX 3aKOHOMEPHOCTEM B NPUPOJE, HAYKE U MCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAYUTENIBHBIM BOCIUTATENIBHBIM MOTEHIIUAIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEeIIbHOCTH, TpeOyroned MpOAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITENIbHOCTH, AKKYPATHOCTHA U OTBETCTBEHHOCTH 32 MOJyYEHHBIN PE3YIIbTAT.

B ocHoBe MeToanku oOydeHus anreOpe U HayaiaM MaTeMaTUYeCKOro aHaIn3a
JISKUT NEATeTbHOCTHBIA TPUHITUT O0OyUCHHUS.

B cTpykType yuebHOTO0 Kypca « Anredpa 1 Hadajia MaTeMaTHIECKOTO aHATTN3a»
BBIJICTIEHBl  CIIENYIOIINE COAEPXKATENbHO-METOANYECKNE JUHUK: «Yucma wu



BblunciaeHus», «OyHkuun u rpadpukn», «YpaBHEHUs U HepaBeHCTBa», «Hauama
MaTeMaTHUYeCKOro aHanusa», «MHoxkecTBa M Joruka». Bce ocCHOBHbIE
COJEPKATEIBHO-METOANUECKUE JIMHUM HW3Yy4YaloTCsl Ha MPOTSHKEHUHM JABYX JIET
oOy4yeHusl Ha YpOBHE CpEHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra ¥ MOCTENEHHO HACHIIAsICh HOBBIMHM TEMAMHU U pa3aenamu. /J[aHHbI yueOHbIN
KypC SBJISIETCS MHTETPaTHBHBIM, MOCKOJIBbKY OOBEIUHSET B ceOe cojlepikaHue
HECKOJIbKMX MaTeMaTHYeCKUX AMCLMILUIMH, TAaKMX Kak anredpa, TPUTOHOMETpUs,
MaTeMaTUYECKHUI aHAJIN3, TEOPUS MHOXKECTB, MaTeMaTH4YecKas JJoruka u apyrue. [1o
Mepe TOTO KaK 00ydJaromuecs OBJIaJAeBalOT BCE Oosee MUPOKUM MAaTeMaTHIECKUM
anmapaToM, y HUX MOCJEI0BATENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MaTEMaTHYECKYI0 MOJIEIb PEAJIbHON CUTyallud, NPUMEHATb 3HAHUS,
NOJlyYEHHBbIE MPU H3YYEHMHM Y4e€OHOro Kypca, Uil PEIICHHS CaMOCTOSITENIBHO
c(OpMYIMPOBAHHON MaTeMAaTHYECKOW 3a/ayd, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

CopnepxxarenpHo-MeToIMYeCcKass JUHUS «Yuciia U BBIYMCIECHUS» 3aBepLIacT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JACUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensiercss  (OPMUPOBAHHMIO  HABBIKOB
pPAalMOHAJIBHBIX BBIYMCICHHM, BKIIIOYAIOMIMX B ce0S MCHOJIBb30BAHUE PA3THYHBIX
dopM 3amucu 4yMcia, YMEHUE JelaTh NPUKUJIKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUMCJICHUS], OLIEHUBATh YUCIIOBBIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTAHTaMU. 3HAKOMbIE OOYy4YaloIMMCS MHOXECTBAa HATypalbHBIX, LEJbIX,
palMOHAIIBHBIX W JICMCTBUTENBHBIX  YUCET  JIOMOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB PpPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHUCEN, 0coOble CBOMCTBA
pPalMOHAJIBHBIX M UPPALMOHAIBHBIX YUCEN, apu(METHYECKUEe ONepaluu, a Takxke
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS Ul PELIEHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi IpeACTaBICHUE O €IWHCTBE MATEeMAaTHKH KaK HayKu U €€ pojH B
MOCTPOEHUU MOJIENIEH peaJlbHOr0 MHpa, IIMPOKO HCIOJb3YIOTCS 0000IIeHHe U
KOHKpEeTU3aIHsl.

Jluaust «YpaBHEHHMSI W HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHHusi Ha YpOBHE CpeIHero oOmero oOpa3oBaHHsA, MOCKOJIbKY B Ka)XIOM
paznene IlporpamMmbl MpeayCMOTPEHO pEIICHHE COOTBETCTBYIOUIMX 3adad. B
pe3ynbTaTe OoOydarouiuecs OBJAAEBAIOT PA3IMYHBIMU  METOJAAMHM  PEIICHUS
pallMOHANbHBIX, HPPALMOHANBHBIX, TOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,



collepKalux mapaMerpbl. llojlydeHHbIEe yMEHHS IIMPOKO HCIOIb3YIOTCS MpH
UCCJIENOBAHUM (DYHKIHMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUHU MPUKIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HauOOJBIINX U HAUMEHBIIUX 3HAYCHUN (QYHKIUU.
JlanHast copepkarenbHasi TUHUS BKIIOYAaeT B ceOsl Takke GOpMUPOBAHUE YMEHUM
BBIMIOJHATH  pacu€Tel 1o  (opmyrnam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TaKkKe BBIPAXKEHUH,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuraia IpOUCXOANT AajbHelIIee pa3BUTHE alTOPUTMHUECKOTO U a0CTPAKTHOTO
MBILUICHUST 00yJarommxcs, GOpMUPYIOTCS HABBIKU JETYKTUBHBIX PacCykKICHUH,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPpeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTUYECKUX W ECTECTBEHHO-HAYYHBIX 3ajad,
HaIJISTHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK A3bIKa HAYKH.

CopepxarenpHo-MeToauuecKass JMHUA «DyHKIMM U TpaQuKH» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 33a€T MOCIIEI0BATENBHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHou,
NOKa3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, NX CBOICTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEATbHON U3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaK U C pElICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMAaHHE
ynensiercs: (popMHpPOBAHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IUYHBIMU BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuai 3Toil coaepkaTeIbHOM JIMHUY HAIIEJICH Ha Pa3BUTUE YMEHUM U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, TpadudecKkoi U ciioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETU3AIH, UCIOJIb30BAHUIO aHATIOTUH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyTI KaK MAaT€MAaTHYECKHUX, TAK U NPHUKJIAJHBIX 3a]ad,
JOCTYIHBIX O0OYyYaroIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uKky  CIOXHBIX (YHKIMMA, OMpEAeNiaTh HX HAWOONBIINE W HAUMEHbBIINE
3HAUEHHUA, BBIYUCIATH MIIOMAanun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOIUTh HAMJTYIlIEE PEIEHUE B IPUKIIAIHBIX, B TOM YHCIIE COLMATIBHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHM MaTEeMaTHYECKOTO aHaJn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEaTUBHOTO
MBIILIEHUS, (QOPMUPOBAHUIO YMEHHMH pacrlo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yUaronecs y3HatoT O BBIJAIOIINXCS



pe3ynbTaTax, MOJYyYeHHBIX B XOJAE Pa3BUTHS MaTeMaTHKW KaK HaykW, U 00 HX
aBTOpax.

CopeprkarenbHO-MeTOAMYECKas: TUHUS «MHOXKeCTBa M JIOTHKa» BKIIOYAET B
ceOs IIEeMEHThl TEOpPUHM MHOXKECTB M MAaTeMaTH4YEeCKOW JIOTMKH. TeopeTHKo-
MHO>KECTBEHHBIE MTPEICTABICHHS MPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MaTeMaTHKU
U TIpe[yiaraloT Hamboyiee YHUBEPCAIBHBIA SI3BIK, OOBEIMHSIONINA BCE pa3Ieibl
MaTeMaTHKd H €€ TPWIOKCHHW, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTHYECKHE
JUCHUIUIMHBL W MX TPWIOKEHUs B eAuHoe 1enoe. [losromy BaxHO JaTh
BO3MOXXHOCTh OOydYaromiemycsi MOHUMaTh TEOPETUKO-MHOKECTBEHHBIM —SI3BIK
COBPEMEHHOW MaTeMaTHKH M WCIOJB30BaTh €ro JJIsi BHIPAXKEHUS CBOUX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MaTE€MaTUKA KaK HayKd CIeyeT TpU3HATH
CBOWCTBCHHYIO €l CTPOTOCTh OOOCHOBaHHM U CIEJIOBaHUE OINpPEACTEHHBIM
OpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEeMaTHYECKON JIOTUKH CIIOCOOCTBYET PAa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
o0yJarolmxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYKJIEHUSI Ha OCHOBE JIOTUYECKUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIUICHHUS.

B yueObHOoM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJAEITUPOBAHUS, KOTOPHIC MPU3BAHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, HCCIEAOBAHHUS HJTUX MOJENEeH C TOMOIIBIO0 armapara aireopbl u
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJJaHus BIUIETEHBI B KQXKIIBIM U3 pa3/ieloB MPOrPaMMBbI, IIOCKOJIBKY BeCh MaTepHal
y4e0HOro Kypca MIMPOKO HCHOJB3YETCsS AJisl PelIeHUs NMPUKIATHBIX 3amad. [lpu
peIlleHn:  peanbHBIX  TMPAKTUYECKUX  3adad  OOydaromuecs  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©W  KOHKPETHU3WPOBATH  IMPOOJIEMY.
JlesiTenbHOCTh 1O  (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPHUKIAIHBIX —3a7ad
OpraHu3yeTCs B IMpoIlecce U3yUeHHs BCeX TeM y4eOHOTO Kypca «Anredpa u Hayana
MaTEeMaTUYECKOTO aHATTU3a.

['eomeTpus siBAsieTCSl OTHUM M3 0A30BBIX KYpCOB Ha YPOBHE CPETHETO 00IIEro
oOpa3oBaHus, TaK Kak OOecleunBacT BO3MOXKHOCTb W3YUYEHUS JUCIUTUINH
€CTECTBCHHO-HAYYHON HAIMPaBICHHOCTH W TPEAMETOB TYMaHUTAPHOTO ITMKJIA.
[TockonbKy TOTHYECKOE MBILIUICHKE, (POopMHUpyeMOe TPH H3y4EeHUHN 00YyJarOIIUMUCS
MNOHSATUWHBIX OCHOB TE€OMETPUHU, MpPH J0KA3aTEIbCTBE TEOPEM U IMOCTPOCHUH
IEMOYKH JIOTHUECKUX YTBEPKICHUN TIPH PEIICHUN T€OMETPUUECKHX 3a]1a4, YMEHUE
BBIIBUTATh W OINPOBEPrarh TUIIOTE3bl HETOCPEICTBEHHO WCIOIB3YIOTCA TIpU
pEIICHNH 3a7]a4 eCTECTBEHHO-HAYYHOTO [UKJIA, B YaCTHOCTU (PM3MUECKUX 3a/1a4.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOin€HHOM
YPOBHE — pa3BUTHE UHIUBUAYATIbHBIX CIIOCOOHOCTEN 00yUaroUXcs MPU U3yYeHUN



reOMEeTpPHH, Kak COCTaBJsIOIIeH mpeaMeTHoW oOmactu «MaremaTuka H
UHpOpMaTHKa» yepe3 o0ecrieyeHre BO3MOKHOCTH ITPHUOOPETEHNUS U NCTIOTIb30BAHUS
Oosee TIIyOOKMX FeOMETPUYECKUX 3HAHUM U IEHCTBHA, CrielM(PUUHBIX T€OMETPHUH,
¥ HEOOXOAMMBIX ISl YCHEIIHOTO PO(heCcCHOHATFHOTO 00pa30BaHus, CBA3aHHOTO C
UCTIOJIb30BAHUEM MATEMATHKH.

[lpuopuTeTHBIMH 3aJayaMu Kypca TE€OMETpHHM Ha YIrIIyOJEHHOM YpPOBHE,
PaCIIUPSAIONIUMHE U YCHIIMBAIOIMMH Kypc 6a30BOTO YPOBHSI, SBISIOTCS:

pacIpeHue MpeICTaBICHUsI O TEOMETPUHN KaK YaCTH MHPOBOW KYJIBTYPHI U
dbopMupoBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUHU C OKPYKAFOIIAM MHPOM;

dopMHUpoBaHHE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEUIIMX MaTEeMaTUYeCKHX MOJENAX, IMO3BOJIIONIMX OMUCHIBATh U HM3y4aTb
pa3HbIe SBJICHUS OKPYKAIOILIEr0 MHUpa, 3HAHWE OHATUITHOTO armmapara o paszieny
«CrepeomeTpus» y4eOHOTO Kypca TeOMETPUH;

dopMupoBaHHEe  yMEHHUS ~ BJAJETh  OCHOBHBIMH  IOHSITHSAMH O
INPOCTPAHCTBEHHBIX (DUTYypax M WX OCHOBHBIMH CBOHCTBAMH, 3HAHHE TEOPEM,
dopMyn U yMeHHE WX MPHUMEHSATh, YMEHHUS JOKa3bIBaTh TEOPEMBl M HAXOIUTh
HEeCTaHAAPTHBIE CIIOCOOBI peIIeHus 3a/1a4;

dbopMupoBaHHE YMEHHS PACIO3HABATh HA YEPTEKaX, MOJACISIX M B PEATBHOM
MHUpPE MHOTOTPAaHHUKH U Tella BpalleHHs, KOHCTPYHPOBATH TI'€OMETPUYCCKHE
MO/IEIIH;

¢dopmMupoBaHHE TOHMUMAHUS BO3MOXHOCTH aKCHOMATHYECKOTO MOCTPOSHUS
MaTeMaTUYEeCKUX TEOpUH, (OpPMHUpPOBAHWE TOHUMAHUS POJH AKCHUOMATUKU TPH
MPOBEJICHUU PACCYKICHUN;

dbopMHUpoBaHHE YMEHHS BIQJIETh METOJIAMHU JO0KA3aTCILCTB U AITOPUTMOB
peIIeHHsI, YMEHUS UX IPUMEHSTh, TPOBOJIUTH OKA3aTEIbHBIE PACCYKICHHS B XO/1€
pELIeHHsT CTEPEOMETPUYECKUX 3ajad M 3a/ad C NPaKTUYECKHM COAEp)KaHUEM,
dopMHUpoBaHWE TIPEACTABICHHUS O HEOOXOJAMMOCTH  JIOKA3aTelbCTB  MpPHU
000CHOBaHMU MAaTEMATHYECKUX YTBEPKICHUIN U POJIM aKCHOMATUKH B TIPOBEACHUT
JeIyKTUBHBIX PACCYyKICHUN;

pa3BUTHE U COBEPUICHCTBOBAHHME HHTEUICKTYaJbHBIX W  TBOPYECKUX
CIIOCOOHOCTEH 00yJaroImuXxcs, MO3HABATEIbHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUH, KpUTUYHOCTH MBIIIUICHHSI, THTEpECca K U3YUYCHUIO TEOMETPHH;

dopmupoBaHre (YHKIIMOHATBLHOW TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPHH:
YMEHHUSl PAacCIO3HABATh MPOSIBICHUS T'E€OMETPUYECKUX TMOHITHHA, OOBEKTOB W
3aKOHOMEPHOCTEW B PEalbHBIX KU3HCHHBIX CUTYallUSX W MPH U3yYEHUH APYTUX
y4eOHBIX  TMPEJAMETOB, TIPOSIBJICHUS  3aBHCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUS PEATbHBIX CHUTYalld, HWCCIEIOBAHHS TOCTPOCHHBIX MOJECICH,
WHTEPIPETAINHN TIOJTYYCHHBIX PE3yJIbTaTOB.



OCHOBHBIMH COZIEPKATEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 xmaccax sBustoTcs:  «[IpsiMble W MJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHME «yMETh OIEPUPOBATH
MOHATUSIMUY», PEJICBAHTHBIMU T€OMETPUH HA YIITyOJIEHHOM ypoBHE 00yueHus B 10—
11 kiaccax, OTHOCUTCA KO BCEM COJIEepKaTeJbHBbIM JIMHUSIM y4eOHOTO Kypca, a
dbopMupOBaHHE JIOTUYECKHMX YMEHHUH  pacmpeaenseTrcss He TOJbKO IO
COJIep>KaTeNIbHBIM JIMHUAM, HO U 10 rogam oOyudeHus. Coaep:kaHue oOpa3oBaHMUs,
COOTBETCTBYIOIEEC TMPEIMETHBIM pe3yibTaTaM ocBoeHus PDenepanbHOl paboueit
POrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMITHAIIBHBIM BOMPOCaM O0y4aroIuecs
oOpamiajJiucb  HEOJHOKpPATHO. OTO  TMO3BOJIAET OPraHW30BaTh  OBJIAJCHHE
TCOMETPUYECKUMH MOHATHSIMHU M HaBBIKAMU ITOCJIEI0BATEIBHO U TIOCTYIIATEIBHO, C
COOJTIO/IEHUEM MPUHIIUIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3yst MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4EHUIO TEOMETPUHN HA YIIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus  Juisi auddepeHuranuu O0OydeHHs,  [OCTPOCHUS
WHIUBUYAIbHBIX ~ 00pa3oBaTeIbHBIX IMporpamMMm, OOeCleyuTh yriayOnEHHOoe
U3y4YeHHUE TEOMETPUH KaK COCTaBIISIOIIEH yueOHoro nmpeamera «MaTteMaTukay;

MOATOTOBHUTh OOYYAIOMIMXCA K TIPOAODKCHUIO H3YyYEHUS MATeMAaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM U npodecCuoHaTbHBIM 00pa30BaHUEM.

VYuebnslii Kypc «BeposTHOCTB U cTaTUCTHUKAY YIITYOJIEHHOTO YPOBHS SIBISIETCS
MPOJIOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO YYeOHOro Kypca YriayOia€HHOTO
YPOBHSI Ha YPOBHE CPEIHET0 001ero oopasoBaHus. YUeOHBIN Kypc MpeIHa3HaueH
st popMUPOBaHUSA y OOYYAIONIUXCS CTAaTUCTUYECKOW KYJIBTYPhl M TTOHUMAaHUS
pOJIM TEOPUH BEPOSATHOCTEH KaK MAaTeMaTHUYeCKOTrO WHCTPYMEHTa JUJISi M3Y4YEHUS
CIIy4ailHBIX COOBITHI, BEIMYMH U mpolieccoB. [Ipu n3yuenuun xKypca oboramarorcs
MPEICTABICHUS] OOYYaIOMIUXCA O METOJaX HCCIEOBaHUS W3MEHUYMBOIO MHPA,
pa3BUBaeTCs MOHUMAaHUE 3HAYUMOCTH W OONIHOCTH MAaTeMAaTHYECKHMX METOJIOB
MO3HaHUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO
MUPOBO33pEHUSI.

Conepkanre y4eOHOrOo Kypca HalpaBlIC€HO Ha 3aKpelyieHue 3HaHWM,
MOJTYYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOTO 00Iero oopa3oBaHusi, U
Ha Pa3BUTHC TMPEACTABICHUA O CIIYYalHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKTY
HUMH Ha BaXHBIX MPUMEpPaX, CIOKEThI KOTOPBIX MOYEPIHYTHl U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaronuxcsi 10JDKHO cPOPMUPOBATHCS MPECTABICHUE O



HanOoJiee ynoTpeOUTEIbHBIX U OOIIMX MAaTEMATUUYECKUX MOJIETISX, UCIOJIb3yEeMbIX
JUTSl OITCaHUS aHTPOIIOMETPUUECKUX U JieMOrpaduyeCcKUX BeJIMYMH, TOTPEITHOCTEN
B pa3NIMYHbIC POJIa U3MEPEHUSIX, JUTUTEIILHOCTH O€30TKAa3HOU PabO0Thl TEXHUYECKHUX
YCTPOMCTB, XapaKTEePUCTUK MACCOBBIX SIBJICHUI U MPOIECCOB B 00IIECTBE. Y YCOHBI
Kypc SIBJISIETCS 0a30i JIJIi OCBOEHHUSI BEPOSITHOCTHO-CTATUCTUYECKUX METOJIOB,
HEOOXOIUMBIX CHEIUAINCTAM HE TOJIbKO MHKEHEPHBIX CHEIMAIbHOCTEN, HO TaKXKe
COLIMAJIBHBIX U TICUXOJOTUYECKUX, ITOCKOJIBKY COBPEMEHHBIE OOLIECTBEHHbBIE HAYKH
B 3HAUMTEILHONH Mepe UCHOJIB3YIOT ammapar aHajiu3a OOJBIIUX JaHHBIX.
[lenTpanpHyl0 4acTh y4yeOHOrO Kypca 3aHUMaeT 00CY)XJIeHHE 3aKOHa OOJBIINX
gucen — (YHIAMEHTAIBHOTO 3aKOHA MPUPOJIBI, MMEIOIIET0 MaTeMaTHYECKYIO
dhopmaTuzauio.

B cooTBeTcTBUM C yKa3aHHBIMH LIETSIMA B CTPYKType Y4YeOHOro Kypca
«BeposiITHOCTh M CTaTUCTUKa» Ha YriayOJEHHOM YPOBHE BBIACICHBI OCHOBHBIC
coziepkaresibHble TMHUM: «Ciy4yaiiHble COOBITHS U BEpOSITHOCTU» U «CiydyaliHble
BEJTMYMHBI U 3aKOH OOJIBIIIUX YUCEID).

[ToMuMO OCHOBHBIX JTUHUN B y4€OHBIN KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpagoB U TEOPUHM MHOXKECTB, HEOOXOIUMBIC JUIsl TOJHOIIEHHOTO OCBOCHUS
MaTepuajia JJaHHOTO0 Y4Ye€OHOro Kypca M CMEXKHBIX MaTeMAaTHYECKUX Y4EOHBIX
KYpCOB.

Coneprxanue muann «CiydaiiHbIe COOBITUS U BEPOSITHOCTUY CITY>KUT OCHOBOM
Uit opMUpOBaHUST TPEJCTABICHUN O PACIPEICICHUH BEPOSTHOCTEH MEXIY
3HAYEHHSIMH CITyYalHBIX BEJIMYMH. BaXkHyr0 4acTh B 3TOW COAEPKATEIBHON JIMHUA
3aHMMAeT HW3YYEHUE T'€OMETPUYECKOTO0 M OMHOMHAIBHOIO paclpeiesieHuid |
3HAKOMCTBO C MX HEMPEPBIBHBIMU AHAJIOTAMHM — MOKAa3aTEJIbHBIM U HOPMAaJbHbIM
pacnpeneneHusIMU.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMU CIIyYalHbBIMU BEJIMYMHAMU H
pacripe/ie/IeHUsIMM, aKIEHTUPYIOT BHHMaHWE OOydYalolMXCsl Ha ONUCAHUU U
W3YYEHUU CIyYalHbIX SIBJICHUN C MOMOILBIO HENpepbIBHBIX (DyHKIMI. OCHOBHOE
BHUMAHUE YAEIAETCS ITOKA3aTEIbHOMY U HOPMAJIbHOMY PaCIPEACICHUSIM.

B yueGHOM Kypce mpeaycMaTrpuBaeTcs 03HAKOMHUTEIBHOE HU3yYeHUE CBSI3H
MEXIY CIIyYalWHbIMM BEJIMYMHAMU W OINKMCAHUE 3TOM CBSI3U C IIOMOIIBIO
kod(pduleHTa KOpPpeJsIluM U €ro BBIOOPOYHOTO aHajiora. IJTU DJIEMEHTHI
COJZIEpKaHMs Pa3BUBAIOT TEMY «/lHMarpaMmbl pacCenBaHUs», N3YYCHHYIO HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMs, U BO MHOTOM OIUPAIOTCS Ha CBEJIEHUS U3 KYPCOB
anreOpbl U TEOMETPHH.

Emé oamH  27EeMEHT  COJep)KaHUs, KOTOpPBIM  NOpejyaraercsi  Ha
O3HAKOMHUTEIBHOM YPOBHE — TMOCJIEAOBATEIBHOCTh CIYyYallHBIX HE3aBUCHUMBIX
COOBITH, HACTYMAIONINX B €IUHUIY BpeMeHU. O3HAKOMJIEHHE C paclpeieICHHEM
BEPOSITHOCTEM KOJMYECTBA TaKMX COOBITUH HOCUT Pa3BUBAIOIINKN XapakTep u



SBJISIETCSI AKTYaJIbHBIM JUIsl OyIylIuX aOUTYpUEHTOB, MOCTYHAIOIIMX HA Yy4eOHbIE
CHEIUATbHOCTH, CBS3aHHbIE C OOIIECTBEHHbIMM HAayKamH, TICUXOJOTHEH U
yIpaBJICHUEM.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajlla MaTeMaTHYECKOTO
aHanau3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henenio), B 11
Kkiacce — 136 JacoB (4 4aca B HEJIEINIO).

Ha wu3yuenue yuebHoro kypca «l'eomeTpusi» Ha YIIIyOJIEHHOM YPOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmio), B 11 xmacce — 102
yaca (3 yaca B HEJIEIIIO).

Ha u3zyuenue yueOHOTO Kypca « BeposiTHOCTh ¥ CTaTUCTHKA» Ha yIiyOJICHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kimacce — 34 vaca (1 yac B Hegento), B 11 kiacce
— 34 ygaca (1 gac B HeeIMIO).



COJEPKXAHUE OBYUYEHUA

10 KJIACC
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A

Yuciaa v BIYMCICHUA

Pannonanbupie unciaa. OOBIKHOBEHHbIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHbIe Tepuoauueckue apodu. [Ipumenenue apoOGeil W MPOLIEHTOB MAJIS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUN U PEAIbHOM KU3HH.

JlelictBuTenpHble 4ucha. PanuoHanbHBIE W UpPpALMOHAIIBHBIE YHCIA.
Apudmernueckrue  omepalMy ¢ JCUCTBUTENBHBIMU  4YHMcIaMd.  Moayib
JEUCTBUTEILHOTO YHCIAa U ero cBoicTBa. [IpuOnmk€HHbIE BHIYMCIICHHUS, TIPAaBHUIIA
OKPYTJICHUS, IPUKHUJIKA U OLICHKA PE3YyJIbTAaTa BIYMCICHUM.

Crenenp ¢ uenbIM mnokaszaresieM. buHom Hprotona. Hcnosib3oBanue
MOAXOSIIEH (OPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEN JJISl PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. JleciTUuHbIE U HATypaJIbHbBIC
JorapupMsl.

CuHyC, KOCHMHYC, TAaHI€HC, KOTAHI€HC YHMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxmecTBa U TOXIECTBEHHbIE TpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE YpaBHEHMS M YpaBHEHHs-CIEACTBUA. HepaBeHCTBO,
pEIIICHUE HEPABEHCTRBA.

OCHOBHBIE METO/IbI PEIICHUS 1EIbIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEPAaBEHCTB. MHOTOYWICHbI OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs!I ¢ 11e1bIMu K03 hUITMEHTaMHU.
Teopema Buera.

[IpeobpazoBaHus YHCIOBBIX BBHIPAKEHUMN, COACPKAIINX CTETICHU U KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OcCHOBHBIE METO/IbI pelieHus
UppalMoOHaIbHbIX YPaBHCHUM.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHBIX
YPaBHEHHUM.

[IpeobpazoBaHne BRIPAKEHUH, COIEPKAITUX JIOTaPUPMBI.

Jlorapupmuueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI pereHus
Jorapu(pMUUECKUX ypaBHEHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHue TpUuroHoMeTpU4ECKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTens MaTpUIIbl 2X2, ero FTeOMETPUYECKN CMBICT U CBOMCTBA,
BBIYUCJIEHUE €T0 3HAYEHUs, MPUMEHEHUE OINPEICTUTENS Il PEUICHUS] CUCTEMBbI
JMHEWHBIX ypaBHEHMU. PemeHne npuKIagHbIX 3a0ad € IOMOLIBIO CHUCTEMBI
JIMHEWHBIX ypaBHeHUU. MccnenoBanmue noCTpOCHHOW MOAENH € TOMOIIBIO MAaTPHLL
Y OIIPEICIIUTEIICH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN PEealbHONM CHUTyallMH C MOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHbIX 00J1acTeil HAYKHU U pealbHON KU3HU.

DyHKIUHN U TPAPUKH

OyHKIMA, CrMocoObl 3amaHus GyHKIUU. B3aumMHO oOpaTHbIE (QYHKIIMH.
Komnosumms Qyukiuii. I'papuk  QyHkiuu. DnemeHTapHble MpeoOpa3oBaHUs
rpaguKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
¢ysnkun. IIpomMexxyTku MOHOTOHHOCTH (PYHKUMH. MaKCUMyMbl U MUHUMYMBbI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hass W JpOOHO-TIMHEWHasT (PYHKUIMU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHasi pyHKLMS C HATYpaJIbHBIM U II€JIBIM MOoKazareneM. E€ cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0i cTeNeHN Kak (PyHKIIMH 0OpaTHOW CTEEHU
C HATypAJIbHBIM ITOKA3aTEJEM.

[lokazaTenbHass U jorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YpABHEHUH.

Tpuronomerpruyeckas OKPYKHOCTb, OIPEACICHHE TPUTOHOMETPUYECKHUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

OYHKIMOHAIIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4€CKOro aHAJIN3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIEIOBaTeNLHOCTEH. MeTton
MaTeMaTU4eCKOM HHIYKIUA. MOHOTOHHBIE U OTPAaHUYEHHBIE MIOCIEA0BATEIIBHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTUYECKOIO aHalu3a Kak aHaliu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOIIEH reoOMeTpUUecKon
IIPOIrpeCCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
NpolEeHTOB. Vcrnosb30BaHWE TIPOTrpecCHH U PELICHUS peajbHbIX  3a1ad
MIPUKJIATHOTO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W UX CcBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuii. CBoMcTBa (PYHKIMM HEMPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYeCcKuil CMBICI TPOU3BOAHON. Y paBHEHHUE KacaTeIbHON K Ipa@uKy GyHKIIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmbl
Oiinepa—Benna. [IpuMmeHeHHe TEOPETHKO-MHOMXKECTBEHHOTO amnmapara  JiJis
OMMCAHUs PEAJbHBIX IPOLECCOB W SIBICHUH, MPU PEIIEHWUU 3a1ad U3 JPYTUX
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

I'EOMETPUA

IIpsAMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTEpeOMETpUU. Touka, TmpsiMas, IUIOCKOCTb,
npocTpancTBO. [loHsiTHe 00 aKCMOMATUYECKOM TMOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3auMHOe pacnonoxeHue MNpsIMbIX B MPOCTPAHCTBE: IIEPECEKAIOIIUECH,
MapajyieIbHbIE M CKpelmBarommecss npsMbie. [Ipu3HaKM CKpEIIMBAOIIAXCS
npsaMbIX. [lapanineabHOCTh MPAMBIX U TNIOCKOCTEN B MPOCTPAHCTBE: MAPAJIICITbHBIC
MPsIMBIE B POCTPAHCTBE, MAPAUIEIBbHOCTh TPEX MPSIMBIX, TAPATUIETBHOCTD TPSMOM
u 1ockoctu. [lapamiensHoe W EHTpabHOE MPOEKTUPOBAHME, HU300paKeHHE
¢uryp. OCHOBHBIC CBOWCTBAa MapaJJIEILHOTO MPOEKTUpOoBaHUs. IM300paxeHue
buryp B mapajyieIbHON MPOEKIUHU. YTJIbl C COHAMPABICHHBIMU CTOPOHAMHU, yTOJ
MEXIYy TPSMBIMU B NpocTpaHcTBE. [lapamienbHOCTh MIIOCKOCTEN: MapalICIbHbIC
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEM. IIpocrenmue
MPOCTPAHCTBEHHbIE (QUTYpPhl HA IUIOCKOCTH: TETpasdip, MapajulesieIuIie],
MMOCTPOEHUE CCUCHU.

[TepnieHAUKYISIPHOCTD MPSIMOM Y TUIOCKOCTHU: MEPHEHIUKYISIPHBIC MPSIMBIE B
MIPOCTPAHCTBE, TMPSAMBIE MapajuieIbHbIE W TEPHNECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOopema O IPsSAMOU
MEPIIEHAUKYJISIPHON IJIOCKOCTH. OpToronansHoe IIPOEKTUPOBAHHUE.
[lepnieHaUKYJISIP U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TIIOCKOCTH, TPOEKIIMS (PUTYPHI HAa TNIOCKOCTh. [leprneHaAuKyIsIpHOCTh
TUIOCKOCTEM: MPU3HAK MEPIECHAUKYISIPHOCTH ABYX IJIOCKOCTEW. Teopema 0 TpEX
MEPIIEHANKYJIpax.



VYriael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIM
yIroJl, JUHEWHBIN YIOJl JIBYTPAHHOTO yriia. TPEXTpaHHBIA U MHOTOTPAHHBIE YTJIbI.
CBOIICTBA IUTOCKHUX YTJIOB MHOTOTPaHHOTO yria. CBOMCTBA IJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIJIa. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO yTJIA.

MHoOrorpaHHuKHu

Buapsl MHOrorpaHHuKOB, pa3BépTKa MHoOrorpaHHuka. Ilpusma: N-yronpHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBasi M MOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapaiutenenunenr, TpsAMOYTOJIbHBIN MTapaJICICUIE U €r0 cBolicTBa. KpaTuaiimme
MyTH Ha TOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [Iudaropa. [Tupamuaa: N-yronpHast mupamMua, MpaBUIbHAS U yCEUEHHAS
nupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHEdl MNpaBUIBLHOM NUPAMUIbI.
[IpaBriibHBIE MHOTOIPAHHUKH: MpaBUJIbHAs MpHU3Ma W IpPaBWIbHAs NUpaMHUJA,
IpaBUJIbHAs TPEYTOJIbHAS MUpaMuUIa U MPaBUIIbHBIN TETpasap, KyO. [IpencraBienue
O NMPABUJIBHBIX MHOTOTPAHHUKAX: OKTa3Ap, JOJEKA3AP U UKOCASP.

Bbluncienre 3J€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU MPHU3MBI,
TUIOIIAh OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOi ipu3Mel. [1nommaas
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW TMHPAMHUJbI, TEOpEMA O
IJIOIIAIA YCEYEHHOU TUPAMHUIBI.

CumMeTpuss B MOPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU  IPABUIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsi B MPAaBWIBHOM MHOTOTPAaHHUKE: CHMMETPUS
MapajieNenunea, CUMMETPUS MPABWIBHBIX IPHU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUIBI.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsTHA: BEKTOpP B IIPOCTPAHCTBE, HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABJIEHHBIE M IPOTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€MCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucyo. CBolcTBa CII0KEHHSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[ToHsTEe KOMIUTAaHApHBIE BEKTOpBI. [IpHM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pPa3IoKEHUHM BEKTOpa II0 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. KoopauHaTel Bektopa. CBs3b MEXAy KOOpAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJ Mexay Bekropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

BEPOATHOCTDB U CTATUCTHUKA

['pad, cBsa3ubiii Tpad, myTH B rpade: nukibl u nenu. CteneHs (BaJIeHTHOCTD)
BepunHbL. ['padsl Ha iockocTu. JlepeBbs.



CrnyualiHble SKCIIEpUMEHTHI (OTBITHI) U CIy4YalHble COOBITUSI. DJIEMEHTAPHBIE
coObITHsl (ucxobl). BepodarHocTh ciydailHOro coObITHs. biu3ocTe yacTtoThl U
BEPOSITHOCTU COOBITUM. CiTyyalfHbIE OIBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHUSMU.

Onepanyu HaJ COOBITUAMU: NepecedeHne, OO bEAMHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{uarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEH.

VYcil0BHass BEPOSITHOCTb. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydarHOro
skcriepumenTa. Gopmyna nosHoM BeposaTHocT. Dopmyna balieca. HezaBucrumbie
COOBITHS.

buHapHbIil ciydailHbIid ONBIT (MCOBITAHKE), YCIIEX U Heyaaua. He3aBucumelie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 1O MepBOro ycrexa. IlepectaHoBku
u dakropuan. Yucno coueranuir. TpeyronpHuk Ilackans. dopmyna OuHOMA
HeroTona.

Cepust He3aBHUCUMBIX HcTibITaHUN bepHyiuin. CiiydaiiHblid BBIOOP U3 KOHEYHOM
COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BeposdtrHocteil.  [{uarpamma
pacnpenenenus. Onepanuu HaJ CIy4yallHbIMU BETMYMHAMU. buHapHas ciy4aliHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMHAJIBHOE.

11 KIIACC
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A

Yucaa v BIYMCICHUSA

HatypaneHbie u uenbie yucna. [IpumeHeHue npusHaKoB ACIUMOCTH IIEJbIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee oOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa s pemeHus
3a/1ay B LEJbIX YHCIIAX.

Kommnekcuble uuncna. Anredpandeckas U TPUTOHOMETpUYECKas (POPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JJIs PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIECTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PelieHne TpuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOABl PEIIECHUS TOKA3aTeNbHBIX U  JIOTapu(PMHUUECKUX
HEPaBEHCTB.



OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PELICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UppaLMOHATBHBIX, TOKA3aTENbHbBIX U JOTapU(MUUYECKUX YPABHEHH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpuMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PEIICHUIO0 MaTEMAaTUYECKUX
3aJlay ¥ 3a/lay U3 pa3InyHbIX 00JacTel HAYKH U PeaIbHOM KU3HU, UHTEPIPETALIHS
MOJIYYEHHBIX PE3YJIbTaTOB.

DyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpruueckre QPyHKIUU, UX CBOMCTBA U IPaPUKHU.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PELICHHS 3a/1a4 C ITapaMETPaMH.

Hcnons3oBanue rpadukoB GYyHKIUN Uil KCCIEIOBAHHUS IMPOIECCOB WU
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTrUX y4eOHBIX
IIPEAMETOB U PEANBbHON KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[IpuMeHeHne Mpou3BOAHON K MCCIENOBAHHUIO (DYHKIIMI HA MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboabIIero 1 HAMMEHbILIEro 3HaYEHUI HEeMPEPbIBHON
GyHKIIUU Ha OTpE3Ke.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a/Ja4dax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3a1aHHOTO (hOPMYJION UK TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
arieMeHTapHbIX pyHKuui. [IpaBuiia HaxoX1eHUs! IepBOOOPa3HBIX.

HNuterpan. ['eoMeTprudeckuil CMbICI HHTETpAIa. BeruuciieHue onpeaeaéHHoro
uHTerpana no gpopmyne Hetotona-Jleibnuna.

[IpumeHeHne uHTErpana s HAXOXKIEHUsS IUIOWAACH MIOCKUX (GUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C MOMOLIBI0 U depeHIaTbHbIX
YPaBHEHHUM.

I'EOMETPUA

Tesia Bpalmenus

[ToHsiTHSA: IMIMHIPUYECKAs TMOBEPXHOCTb, KOHUYECKass IOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyrouue MnoBepxHocTed. Tema BpalieHUs:
WIMHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U IJIOCKOCTH, KacaTeabHas MIOCKOCTh K chepe. M3o0paxkeHue Ten BpauleHUs: Ha
rmiockocTy. Pa3Béprka nunuuapa u konyca. Cummerpus cepsl 1 mapa.



O06bEM. OcHoOBHBIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPsIMOYTOJILHOTO Tapajuienenurnena v cieactBus u3 He€. OObEM mpsMoil U
HAKJIOHHOW MpPU3MBI, [IIKHJpA, TUPaMHUIbl U KoHyca. O0BEM 11apa U MIapoBOIro
CErMEHTA.

KoMmOunanuu Ten BpamieHUs W MHOTOTpaHHHMKOB. [lpu3ma, BhucaHHas B
UWIMHAP, ONHCAHHAas OKojo muiauHapa. Ilepeceyenne cdepsl U 1mapa c
mwiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTOrpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOM B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAAbh chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, roMmoTeTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCHOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIllCHUS: CEUCHUS LIMJIMHIPA
(mapamienbHO M TEPHEHAMKYJISIPHO OCH), CEYCHHS KOHyca (MapajuielbHbIe
OCHOBAHHUIO U MPOXOSIINE YEPE3 BEPIIUHY), CEUCHUS 1Iapa, METOAbI TOCTPOCHHUS
CEUEHUI: METOJ CIE0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpEeHOCa
CEKYIIIEH TTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bexkropsl B npocTpaHcTBe. Oniepanini HaJl BEKTOpaMu. BeKTOpHOE YMHOKEHHE
BEKTOpOoB. (CBOHCTBa BEKTOPHOIO yMHOXeHUA. [IpsMoyronpHas cucTemMa
KOOpAWHAT B mpocTpaHcTBe. KoopaumHatel BekTopa. PazmoxeHwe BekTopa 1o
6azucy. KoopamHaTHO-BEKTOPHBINA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

J/{BMKEHUSI B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKCHUH. BuIbl JBWKCHUMN: TapaUIeIbHBIM IEPEHOC,
[EHTpaJbHasl CUMMETPHS, 3€pKajJibHasi CUMMETpPHs, MOBOPOT BOKPYr MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.

BEPOATHOCTDb U CTATUCTHUKA

CoBMeCTHOE pacrpelesieHue ABYX CIydalHbIX BenuuuH. HeszaBucumelie
CJIy4alHBIE BEJIUYHUHBI.

MaremaTudyeckoe OXHUJAaHUE CIy4YalHOW BEJIUYMHBI (paclpe/iesiCHHs]).
[IpuMepbl TPUMEHEHUSI MAaTEMaTUYECKOrO OXKHUJaHUS (CTpaxoBaHHUE, JIOTEpes).
Matematuyeckoe oxugaHue OMHAPHOW Cly4yaliHOM BelWyuHbBl. MaTeMaTtnyeckoe
OXXMJAHUE CYMMBI  CIIy4alHBIX BEJIMYMH. MaTeMaTH4ecKkoe  OXKHUIaHUe
T€OMETPUYECKOTO U OMHOMHUAIILHOTO PacipeieICHUH.

Jucnepcus W CTaHAAPTHOE  OTKIIOHEHUE  CIIyYaWHOW  BEJIMYMHBI
(pactipenenenust). Jlucriepcusi OMHApHON CIy4alHON BEIMYMHBL. MaTeMaTHYeCKOe



OKHJIaHUE MIPOU3BEICHNS U TUCIIEPCUs CYMMBbI HE3aBUCUMBIX CIIy4aiHbIX BEJINYUH.
Jucnepcuss W CTaHAAPTHOE OTKJIOHEHHWE OMHOMHAIBHOIO paCHpEEIICHUS.
Jlucniepcus ¥ CTaHIapTHOE OTKIIOHEHUE T€OMETPUYECKOTO PaCIIPEACIICHHUS.

HepaBenctBo YeoObiméra. Teopema UebOniméBa. Teopema bepuymiu. 3akoH
Oonpmimx  uucen. BwiOopounslii  merox — wccnepoBaHuid.  Bribopounbie
xapakTepucTUKU. OlleHMBaHUE BEPOSTHOCTU COOBITUS MO BBHIOOPOUYHBIM JTAHHBIM.
IIpoBepka npoCTERIIMX TUIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeICHUN.

HenpeppiBHble cnyualiHble BennduHbL. [Ipumeppl. @PyHKIMSA TUIOTHOCTH
BEPOSATHOCTH pacnpenesicHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauu, NIpUBOASIIME K MTOKA3aTEIIbHOMY pAaCcHpeeIeHUI0. 3a1auu, PUBOISIINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacrtpenenenusa. PyHKIUA ITIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PAaCTIPEIEIICHHUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHCHMBIX  COOBITHMH.  3ajauw,
IIpUBOJSILIME K pacnpenenenuto Ilyaccona.

KoBapuauust 1Byx caydaiiHbix BenuuuH. KosdduuueHt nuHeiHON
koppemsiiui.  CoBMecTHble  HAOMIOAGHMST JIByX  BEJIWYMH. BbpIOOpOUHBIi
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBS3BI0O U MPUYUHHO-
CJIEICTBEHHOU CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



IINTAHUPYEMBIE PE3YJIBTATbBI
OcBoenue yueOHoro mnpeamera «MaTemaTHkay JOJKHO oOecreunBaTh
JOCTUKEHHUE HAa YPOBHE CPEIHET0 OOLIEro 00pa30BaHus CAEAYIOUINX JUYHOCTHBIX,

METamnpeIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:
JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINHA 00YUYaIOIIEeTrocs Kak aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUHUCKOTO OOIIECTBA, MPEACTABICHUE O MATEMATHICCKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS PpA3JIMYHBIX CTPYKTYp, SBICHUN, MPOLEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C UX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHWE JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSI, STUUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B TOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHU, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYJOIIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIE TIUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTU4eCcKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaMpPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHHUE BIIHSHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpelibl, IJAHUPOBAHHE IIOCTYNKOB U OILICHKA HMX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKK, TOHUMaHUE MaTeMaTHIECKON
HayKH Kak cepbl 4eIOBEUECKON AESATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL pa3BUTHUS IUBWIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKH U MaTeMaTHYECKOU
KYJbTYpPOH KaK CpPEJCTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYIIIECTBIISITH IPOEKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHBbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

ba3oBble 1ornuecKkue aeiicTBUA:

BBIABJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEeMaTUUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(]UKaIUH,
OCHOBAaHMSI 17151 0000ILEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKACHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 penieHus ydeOHOW 3amadu  (CpaBHUBATh HECKOJBKO
BapUAHTOB PEIIEHUs, BEIOUPATh HAanOOJIee MOIXOSAIIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
bopMynaMpoBaTh  BOMPOCH,  (PUKCHUPYIONIME  MPOTHUBOpEUYUE,  MpodieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpOIecca, a TaKKe BbIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIINK, NaHHBIX, HEOOXOAUMBIX Il OTBETA Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HhOpM
MPECTABIICHHUS;

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopmaIuu 1o CaMOCTOSITEIIEHO
c(hOopMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu 06HI€HI/I}I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$[ B YCTHBIX
N IIMCbMCHHBIX TCKCTaX, JdaBaTb IIOJACHCHHUA IIO0 XOAY PpCHICHHUA 3aJadayu,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/iaBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaE€MOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HALCIICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/ISIMI/I I[pyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapyKMBaTh Pa3jM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS € YYETOM 3a/ay
MPE3EHTAIlNN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIEe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(OpPMAIIUU.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBICHITH IPUUUHBI
JOCTIDKCHHSI WU HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MPUHUMATh 1€Jb COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paOOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U UHBIC), BBITIOTHATH CBOIO YaCTh PAOOTHI 1 KOOPUHUPOBATH
CBOM JICUCTBHS C IPYTHMH YJICHAMH KOMaH/bl, OIICHMBATh KA4E€CTBO CBOETO BKJIaa
B 0OmUHA TPOAYKT TO KpPUTEPHUSIM, COHOPMYITHUPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

HPEIMETHBIE PE3YJIBTATDBI

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICAd TOJYYUT CIECAYIOIIHUE
MpeAMETHbIE PE3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTUu3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJIHO OIEpUPOBATHh MOHATHUSAMH: pPaAlMOHAIBHOE YHCIIO0, OCCKOHEUHAs
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAIUOHATBLHOE YHUCI0, MHOXECTBa
palMOHAJIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEILHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U pEaIbHOU KU3HU;

MIPUMEHSITH PUOTUKEHHBIC BEIYMCIICHUS, PABUJIa OKPYTIICHUS, TPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALLYI0 (POPMY 3allUCU JEHCTBUTENBHBIX YUCEI [Tl PELLIEHUS
IIPaKTUYECKUX 3a]1a4 U NPEJACTABICHUS JaHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpUpPOBaTh MOHATHUAMH: JIOTapU(PM UHCHa, IECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPHUPOBATH MOHATHSIMHU: CHHYC, KOCUHYC, TAHT'€HC, KOTAaHI€HC
YUCIJIOBOTO apTyMEHTa;

OIIEpUPOBATh MOHATHUAMM: APKCHHYC, APKKOCUHYC U apKTaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOM NEPEMEHHOM,
MHOTOYJIEH C LUEIbIMU KO3 PUIIEHTaMU, KOPHU MHOTOYJIEHA, TPUMEHATD JIEJICHUE
MHOTOWIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera s
peneHns 3a1ady;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpuLa, ONPEACINUTENb MATPULBI 2 X 2 W €ro TIeOMETPUYECKUH CMBICII,
MCITIOJIB30BaTh CBOMCTBA ONpENEeNuTeNss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
IPUMEHATh ONPEAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
HCCIIE0BATh IIOCTPOEHHBIE MOJEIM C IOMOIIBI0 MaTpPULl U ONPEIEIUTEIEH,
MHTEPHPETUPOBATH MIOJyUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COJEPIKALIUX CTEHEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA jorapudmMoB JUISt npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAJIbHBIE, MOKa3aTeJbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B W OCYIECTBIISAS POBEPKY KOPHEM;



MPUMEHSTH OCHOBHbIE TPUTOHOMETpUYECKUE (HOPMYJIbI JUIsl MpeoOpa3oBaHMs
TPUTOHOMETPUUECKHUX BbIPAKECHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUII;

MOJICIMPOBATh peajbHbIE CUTyalldd Ha S3bIKE alreOpbl, COCTaBIATh
BBIDOKEHUS, YpAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIHUH,
B3aMMHO OOpaTHble (QyHKIMM, Kommo3unus ¢yHKOUN, rpaduk QyHKIUHU,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITUI;

CBOOOIHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOIHO OINEpUpOBaTh MNOHATHSAMH: UETHbIE M HEUETHbIE (yHKLUH,
nepuoyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypadbHBIM U
1eabIM ToKaszareneM, rpaduk CTENeHHOW (YHKIMH C HAaTypaJbHBIM U IIEJIBIM
nokasareynemM, rpauk KOpHs N-0il CTeneHW Kak (PyHKIHMH OOpaTHOW CTENEHHU C
HaTypaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(GYHKINH, BBITIONHATH JIEMEHTAPHOE UCCIIEI0OBAHUE U TOCTPOSHUE UX TPAPUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSMM: IOKa3zaTejabHas U Jorapupmuyeckas
byHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

CBOOOZIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIUI YMCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKOUN JUId  HCCIEAOBaHUS MPOLIECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HH, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: apumeThyeckas U TeoMeTpUuyecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETpUUeCcKasi MPOTrPeccus, TUHCHHBIA U
OKCMOHEHIIUATBLHBINA POCT, (hOpMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAHTE;

UCTIONIb30BaTh MPOTPECCUU ISl PEIIeHUs pealbHbIX 3aJad MPUKIIATHOTO
XapaKkTepa;



CBOOO/THO OIEPUPOBATH MOHIATHUIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OTpPaHUYEHHBIE TOCIEA0BATEIbHOCTH,
MOHUMAaTh OCHOBBI 3apOXKICHUS MaTEMaTUYECKOro aHali3a KakK aHaiu3a
OECKOHEUHO MAaJIbIX;

CBOOOTHO ONIEPUPOBATH OHATUSIMU: HEMIPEPBIBHBIE (PYHKITUN, TOYKH Pa3pbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpadrka QyHKIINH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOOJHO OIEPUPOBATHh TMOHATUSAMH: TIEpBas W BTOpas MPOU3BOHEIC
byHKIMH, KacaTenbHas K TpaduKy QyHKIIIH,

BBIYHCIIATh MTPOU3BOAHBIE CYMMBbI, TPOU3BEACHUS, YACTHOTO U KOMITO3UIIMH
NBYX (DYHKITUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pEIIeHMS 3a1a4.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpaly  Haj
MHOKECTBaAMU;

HCITOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar JIsi ONMCAHUS PeaTbHBIX
MIPOIIECCOB U SBJICHUM, TIPH PEIICHUH 3a7a4 U3 APYTUX yISOHBIX MTPEIMETOB;

CBOOOJTHO OINEPUPOBATH IMOHATUSIMH: OIPEACIICHUE, TEOpeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOT0 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
ypaBHEHUS U HEPABEHCTBA.

I'EOMETPUs

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMH TOHSATHSMU CTEPEOMETPUU TIpHU
pEIIeHUH 33724 U MTPOBEJACHUHN MAaTEMAaTHUYECKUX PACCYKICHUN;

e TIPUMEHSTH AKCHOMBI CTEPEOMETPUH M CIEJCTBUS W3 HHUX IPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJaccH(UIMPOBATH B3aWMMHOE PACIIONIOKEHUE TMPSMBIX B IPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B TIPOCTPAHCTRE;

e CBOOOJHO OMEPUPOBATH MOHSATUSMHU, CBI3AaHHBIMH C yTIIaMU B IPOCTPAHCTBE:
MEXIy MPSMBIMU B IPOCTPAHCTBE, MEXKTY TIPSIMOM U MIIOCKOCTHIO;

e CBOOOJIHO OIEPUPOBATH IMOHATHUSIMH, CBI3aHHBIMU C MHOTOTpaHHHUKAMU;

e CBOOOJHO paclO3HABaTh OCHOBHBIC BHJIbI MHOTOTPAaHHUKOB (IIpU3Ma,
nupamua, NpsMOYyroJibHBINA Napaienaenunen, Kyo);

e Kiaccu(uIMpPOBaTH  MHOTOTPAHHHWKH,  BbIOMpas  OCHOBaHUS  JJIA
KJIacCU(UKAIINH,

e CBOOOJHO  OMEpUPOBATH  MOHATHUSAMH, CBS3aHHBIMA C  CCUCHHEM
MHOTOT'PaHHHUKOB TUIOCKOCTBIO;



e  BBINOJHATH NAPAIUIETBHOE, IEHTPAIBHOE U OPTOrOHAIBHOE MPOEKTUPOBAHUE
¢buryp Ha II0CKOCTb, BBITIOJIHATH U300pakeHHs GUTYp Ha MIOCKOCTH;

e CTPOUTH CEUYEHHS MHOTOIPAHHUKOB PA3JIUYHBIMU METOAAMH, BBIIOIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DHUTYp: BUJ
CBEpXY, COOKY, CHU3Y;

e  BBIYKCIATH IUIONIAJN MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, MUPaMUIa),
r€OMETPUYECKUX Tell C IPUMEHEHUEM (HOpMYyIT;

e CBOOOJHO ONIEPHPOBATH MOHITHAMU: CAMMETPHSI B TPOCTPAHCTBE, IICHTP, OCh
Y TUTOCKOCTh CUMMETPUH, IIEHTP, OCh U TNIOCKOCTh CHUMMETPUH (UTYPHI,

e CBOOOTHO OIEPUPOBATH TOHATHSIMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e  BBINOJHSATH JICUCTBUA HAJl BEKTOPAMU;

e pelaTh 3aJadyd Ha JI0Ka3aTEIbCTBO MATEMATHYECKUX OTHOLICHUH W
HaXO0XXJICHUE TEeOMETPUYECKUX BEIMYUH, TPUMEHSS W3BECTHBIE METOJbI MpHU
pELIEHUH MaTEMAaTUYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI CIIOKHOCTH;

e TMPUMEHATH MPOCTEHIIME NPOrpaMMHBIE CPEACTBA U  DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e U3BJEKaTh, MpPeOOpPa30OBbIBATH M HUHTEPIPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha YepTexkax U
pHUCYHKaX;

e MPUMEHSATH MTOJYYECHHbIC 3HAHUS HA TPAKTHKE: CPABHUBATh U aHAJIU3UPOBATH
peanbHbIe CUTYallMH, IPUMEHSITh U3yYEHHBIE MMOHSTHUS B IPOIECCE TOUCKA PEIICHUS
MaTeMaTU4ecKu CcHOPMYJIMPOBAHHON MpPOOJIeMbl, MOJEIUPOBATH PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TMOCTPOEHHBIE MOJEIN C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHATUI U TEOpeM, amnmapara ajareopbl, pemaTh
MPAKTUYECKUE 3aa4H, CBA3aHHBIE C HAXOK/ICHHEM T€OMETPUUECKUX BEJIUYUH;

e UMETh MpPEJCTAaBICHUS OO0 OCHOBHBIX JTamax pa3BUTUS TEOMETPHUM Kak
COCTaBHOM 4acTu (pyH/1aMEeHTa Pa3BUTHUS TEXHOJIOTUM.

BEPOATHOCTDb U CTATUCTHUKA

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJHO OINEpUpOBaTh MOHATUSAMHU: Tpad, MIocKkuid rpad, CBSI3HBIA rpad,
nyTh B rpade, 1enb, LUUKI, JEPEeBO, CTENEHb BEPIIUHBI, JEPEBO CIIy4allHOTO
DKCIIEPUMEHTA;

CBOOOJHO OIEPUPOBATH MOHATHUAMM: CIYYallHBIM SKCHEPUMEHT (OIBIT),
clly4ailHoe COOBITHE, PJIEMEHTAPHOE CIydailHOE COObITHE (RJIIEMEHTAPHBIN UCXO)
CIIy4yallHOTO  OMbITa, HAXOJIUTh BEPOATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU;



HaXOoAUTh U (POPMYIMPOBATH COOBITUSA: MEPECEUEHUE, OOBEIUMHEHNE JaHHbBIX
COOBITUH, COOBITHE, IMPOTHUBOIOJOKHOE JIaHHOMY, HCIIOJIb30BATh JUArpPaMMBI
Oinepa, KOOPIAMHATHYIO IPSIMYIO JJI PELIEHUs 3a/1ay, M0JIb30BaThcA (HOpMYJIOit
CJI0’KEHUS BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITUIA;

ONEPUPOBATH ITOHATHSIMU: YCIOBHASI BEPOSTHOCTH, yMHOKEHUE BEPOATHOCTEM,
HE3aBUCHUMBIE  COOBITHS, JIEPEBO  CIy4yalHOro  3KCIEpPUMEHTa, HaXOJUTh
BEPOATHOCTH COOBITHI C NOMOILBIO IpaBWJIa YMHOXEHUS, JIepeBa CIIy4allHOTO
OTbITa, WCIONB30BaTh (OpMyINy MOJHON BeposTHOCTH, dopmyny baiteca mpu
pellieHnH 3a/ay, OMPEICNATh HE3aBUCUMOCTh COOBITHI 1O ¢opMylie U IO
OpraHU3alliy CIIy4YalHOIO JKCIIEPUMEHTA;

OPUMEHATh W3y4YEHHble KOMOWHATOpHBIE (QOPMYJbl JJsl NEPEUUCICHUS
3JIIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITUM CIy4yallHOTO OIbITa, PELICHUS
3aJ1a4 110 TEOPUH BEPOSTHOCTEY;

CBOOOJHO  ONEpPUPOBATH TMOHATHSAMHU: OWHAPHBIA  CIy4allHbIA  OIBIT
(ucmibITaHKE), yCHexX W HeyJada, HE3aBUCHUMBIE HCIIBITaHUS, CEpUs HCIBITAaHUMH,
HaXOJUTb BEPOATHOCTH COOBITHI: B CEpUU UCTIBITAHUM O IEPBOTO ycIiexa, B CEpuu
UCHbITaHUN bepHyIu, B OnbITe, CBI3aHHOM CO CIIy4allHbIM BBIOOPOM U3 KOHEYHOMN
COBOKYITHOCTU;

CBOOOJHO OIEPUPOBATH MOHATHSMU: CIy4yalHas BEJIMYMHA, PACIPEICICHHE
BEPOATHOCTEW, JauarpaMMa pacipeleieHus, OuHapHas ciydailHas BeJIUYMHA,
reoMeTpUYEeCcKoe, ONHOMUATIBHOE paclpeieNiCHUE.

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A

K xonmy obOydyenus B 11 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucaa v BBIYUCTICHUSA:

CBOOOTHO OTIEPUPOBATH MOHATUSIMH: HATYPAJILHOE U 11EJI0€ YHCII0, MHOKECTBA
HaTypaJIbHBIX U LEJIBIX YUCEN, UCIIOIB30BaTh MPU3HAKU JEIIMMOCTH LEJbIX YHCEI,
HOJ/l u HOK HaTypaibHBIX 4YuCEN A pEUIeHUs 3aJad, MPUMEHSTh alrOpUTM
EBknupa;

CBOOOJIHO OMNEPUPOBATh TMOHATHEM OCTaTKa IO MOJYJIIO, 3alUChIBATh
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX O3UIMOHHBIX CUCTEMAX CUHUCIICHUS,

CBOOOJTHO OTMEpUPOBATh MOHATHUAMH: KOMILJIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTaBIIATh KOMILJIEKCHBIE YMCIIa B alreOpandyeckoud u
TPUTOHOMETPHUUECKON (Popme, BHITIOMHATH apU(METHUECKUE ONEepaIlii ¢ HUMH U
n300paxkaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABECHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
Jorapu(pMUUECKUe HEpPAaBEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOO/IHO OIEpUPOBATh MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI M CUCTEMBI-CIICJICTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, IIOKA3ATEIbHBIX U
Jgorapu(pMUUECKUX YPaBHEHUM U HEPABEHCTB;

pemarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEeIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

OPUMEHATH TpauyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAQKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENINM C HCIOJNb30BAaHUEM ammnapara ajireOpsl,
WHTEPHPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTH TeoMeTpruYecKue 00pa3bl ypaBHEHUH U HEPABEHCTB HA KOOPIMHATHON
IIJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
byHKIM;

OPUMEHATh (QYHKIUM Ui MOJECIHUPOBAHMS W HCCIENOBAaHUS pEasbHbIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIm3a:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3Ke;

WCIIOJIB30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4Iler0 PELICHUs B
MIPUKJIAJIHBIX, B TOM YHCJIE COUMAIBHO-3KOHOMHYECKHUX, 3a7a4ax, 1Sl ONPEAEICHUS
CKOPOCTH U YCKOpPEHUS MpoIiecca, 3aJaHHOTO (pOopMysol niM rpaduxkoM;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIHI
WHTErpajl, HAXOAWTh IEpPBOOOpA3HbIC AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

HAXOJUTh TJIOMAIHN TUIOCKUX (GUTYp U 0OBEMBI TEJT C TOMOIILI0 HHTETPaa;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
du3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.

I'EOMETPUA
K koniy 11 kinacca oOyyaronuiicss HAyquTCs:

e CBOOOJHO ONEpPUPOBATH TOHATUSAMHU, CBS3aHHBIMU C IIMJIMHIPUYECKOM,
KOHUYECKON U ChEepUUECKON MOBEPXHOCTIAMHU, OOBSICHATH CIOCOOBI MOTYYEHUS;

e OIEPUPOBATh MOHATUSMH, CBSI3AHHBIMHM C TEJIaMH BpALICHMS: LHJIUHAPOM,
KOHYCOM, c(hepoit u mapowm;

e pacrno3HaBaTh Teja BpalleHus (LWIMHIpP, KOHYC, cdhepa U map) U 0ObICHATh
CIIOCOOBI MOTYYEHUS TN BPALLECHUS;

e KJaccU(PUIMPOBATH B3aUMHOE PACIIONOKEHHE CHEPhI U TNIOCKOCTH;

e BBIYUCIATH BEJIUYUHBI 3JEMEHTOB MHOIOIPAHHHUKOB M TEJI BpalICHUS,
O0BEMBI ¥ TUIOHIAAA TIOBEPXHOCTEH MHOTOTPAHHUKOB ¥ Tl BpallleHus,
T€OMETPHUECKUX TeJl C MPUMEHEHHEM (opMyT;

e CBOOOJIHO ONEpPUPOBATH MOHSATHUSIMH, CBA3AHHBIMH C KOMOWHAITUSIMHU TeI
BpallleHUs1 U MHOTOTPaHHUKOB: MHOTOTPaHHMK, BIUCAHHBIN B c(hepy U ONMCAHHbBIN
okoJ10 cepsl, chepa, BucaHHasi B MHOTOTPaHHUK WUJIM TEJIO BpallleHMS;

e BBIYUCIATH COOTHOIIEHHUS MEXIY IUIOMIAIIMUA TOBEPXHOCTEH U 0OBEMaMU
IMOT0O0OHBIX TEN;

e U300paxaTh U3yvdaembie (PUTYpHI, BHIMOTHATH (BBIHOCHBIE) TUIOCKHUE YEPTEKU
U3 PUCYHKOB TMPOCTBHIX OOBEMHBIX (UTYpP: BUJ CBEpPXYy, COOKY, CHU3Y, CTPOHTH
CEUEHUsI TEJ BpaIllCHUS;

e W3BJEKaTh, WHTEPHPETUPOBATH U MpeoOpa3oBeIBaTh WHOOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PHUCYHKaX;

e CBOOOJIHO ONIEPUPOBATH IMOHSATHUEM BEKTOP B POCTPAHCTBE;

e  BBINIOJHATH OTICPAIIUH HAJl BEKTOPAMU;

e 3aJaBaTh INIOCKOCTh YPaBHEHUEM B JICKAPTOBOM CUCTEME KOOPAMHAT;

e pemaTh TEOMETPUUYECKUE 3a7aUl HAa BBIUMCICHHUE YTJIOB MEXIY MPSIMBIMU H
IUIOCKOCTSIMH, BBIUYMCIICHHE PACCTOSHUM OT TOYKMU /O IUIOCKOCTH, B IIEJIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUU;



e CBOOOJHO ONEpPUPOBATh MOHATUSIMH, CBSI3aHHBIMM C JBHKCHUEM B
IIPOCTPAHCTBE, 3HATHh CBOKCTBA JIBUKCHU;

e BBINOJHATh M300paKEHUS MHOIOTPAHHUKOB M TEJ BpPALIEHUS IPH
[IapajuIeIbHOM NIEPEHOCE, IEHTPAIbHON CUMMETPUH, 3€PKAJIbHONM CUMMETPUH, TIPU
MOBOPOTE BOKPYT MPSAMOii, TpeoOdpa3oBaHus MOA00MS;

e CTPOUTH CEYECHMsS]I MHOTOTPAHHMKOB WM TE€J BPAILLEHUS: CEYCHUS LMJIMHIPA
(mapanyenbHO W MEPHEHAMKYJSIPHO OCH), CEUEHHMs KOHyca (MapaljiesibHbIe
OCHOBAHMIO M MPOXO/SLIUE YePE3 BEPIIMHY ), CEUEHUS Iapa;

e HCNOJB30BaTh METOJABl IIOCTPOCHUS CEYEHHUW: METOJ CIENO0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHMUSI, METOJI IIEPEHOCA CEKYIEHN IIIIOCKOCTH;

e  JIOKa3bIBaTb F€OMETPUUYECKHUE YTBEPKICHHUS,

e TIPUMEHATH TE€OMETPUYECKUE (aKThl Uil PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralnX HECKOJIBKO IAroB PELICHUs, €CIU YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM U HESIBHOM (hopME;

e pewmaTh 3aJa4d Ha JI0KA3aTEIbCTBO MATEMAaTUYECKUX OTHOLICHUU W
HAaX0KJICHUE TEOMETPUUECKUX BEIINYUH;

e IIPUMEHATH NPOTrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAI[UOHHBIC
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3aaY;

e IPUMEHATH ITOJYYEHHBIC 3HAHUS HA NIPAKTUKE: CPABHUBATH, AaHAIN3UPOBATH
U OLEHUBATh PEAJbHBIC CUTyalMH, NPUMEHATb W3YYCHHBIEC IOHATHUS, TECOPEMBI,
CBOMCTBa B IMpollecce MOUCKA PEUICHUs MaTeMaTHYeCKH C(HOpPMYIUPOBAHHOM
po0JIeMBbl, MOJICIIUPOBATh peajbHbIE CUTYallU Ha SI3bIKE TEOMETPUU, UCCIIEI0OBATh
ITOCTPOECHHBIE MOJENH C HCIOJIB30BAHHUEM TE€OMETPUYECKUX MOHATUNA U TEOPEM,
anmapara aiareopbl, penaTh MPaKTUYECKHE 3a/layd, CBSI3aHHBIE C HAXOXIACHUEM
r€OMETPUYECKUX BEJINYNH;

e UMETh MPEACTABICHUS 00 OCHOBHBIX JTalax pa3BUTUS TECOMETPUM Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

BEPOATHOCTDb U CTATUCTHUKA

K konity 11 kiaacca oOyyvaromuiicss HayduTCs:

OTEpUPOBATh TMOHSITUSMU: COBMECTHOE paclpeiefieHne IBYX CIydaHbIX
BEJINYMH, UCIOJIb30BaTh TA0JIUILy COBMECTHOTO pacCHpe/iesIeHUus] JBYX CIydalHBbIX
BEJIMYMH JUIS BBIACIICHUS PACHPEACIICHUS KaKJIO0H BEIUYUHBI, OINpPEICICHUs
HE3aBHUCUMOCTH CITyYalHbIX BEJIUYUH;

CBOOOJ/IHO ONEPUPOBATH MOHATHUEM MATEMAaTUYECKOTO OXKHUIAHUS CIIy4alHOU
BEJIMUMHBI (pacrpesesieHus), IPUMEHITh CBOMCTBA MAaTEMaTUYECKOTO OXXHUIAaHUS
IpU pEeIICHUH 3a7a4, BBIUUCIATh MaTEeMaTUYECKOe OKUJaHue OMHOMHUAIBLHOTO U
r€OMETPUYECKOT0 PaCIpeICICHU;



CBOOOJTHO OIEpPUPOBATH MOHATUSIMU: JIUCIIEPCHUS, CTAHIAPTHOE OTKIOHEHHE
CJIy4alHOM BEJWYUHBI, TPUMEHITh CBOWCTBA HAUCIEPCUM CIYYAWHOW BEJIMYHUHBI
(pacripeiesieHusi) MPU PEIICHUU 3a/lad, BBIUUCIATH JUCHEPCHIO M CTaHAApTHOE
OTKJIOHEHUE T€OMETPUYECKOT0 1 OMHOMHUAIBHOTO PacipeaesICHU;

BBIYHCIIATh BEHIOOPOYHBIE XapPaKTEPUCTUKU TI0 JaHHOW BHIOOPKE M OICHUBATH
XapaKTEePUCTUKU TEHEpPaJbHOM COBOKYNMHOCTH JAHHBIX IO BBIOOPOYHBIM
xapakTepuctukaM. OIEHUBATh BEPOSITHOCTU COOBITHM M MPOBEPATH MPOCTEUIINE
CTaTHCTUYECKUE TUTIOTE3BI, MTOJIB3YSICh N3YYEHHBIMU PACIIPEICICHUSMM.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NMPOrpamMMbl Bcero Kontpoapueie  Tpakruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesr
MHOXecTBO J1eHICTBUTENIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEHHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIHS C 12 1
LIEJIBIM [TOKa3aTeeM
3 ApudpmeTnueckuilt KOpeHb N-0W CTEIEHH. 15 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHHS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpuveckne BRIpaKEHUS U 2 1
YpaBHEHHS
7 ITocnenoBarenbHOCTH U POTPECCUH 10 1
8 HenpepriBabie pynkuu. [Iponssoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




I'EOMETPUA

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypcsl
1 Brenenue B ctepeoMeTputo 23 1
9 B3anMHOe pacnonokeHue npsmsIx B 6
MIPOCTPAHCTBE
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B 8
MIPOCTPAHCTBE
4 [lepneHUKyISPHOCTD MPSAMBIX U o5 1
IIJIOCKOCTEHN B IPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuKu 7
BexkTops! B mpocTpaHcTBE 12
8 [ToBTOpEeHme, 06001IeHNE U cUCTeMaTH3allus 5 5
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6 0
BEPOSATHOCTBb U CTATUCTHUKA
KoumnuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Koutpoasnubie IIpakTunyeckue (dpp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
1 DnemMeHTHl Teopun rpados 3




Crny4aiiHbI€ OTIBITHI, CITy4aifHbIE COOBITHS U

2 BEPOSITHOCTH COOBITUI 3
Onepanuu HaJ MHOKECTBAMH U

3 coObITusIMH. CI10’KEHHE U YMHOKEHHUE 5
BEPOSITHOCTEU. Y CIIOBHASI BEPOSITHOCTb.
He3zaBucumele coObITHs

4 DneMeHTbl KOMOMHATOPUKH 4
Cepuu nocie10BaTeIbHbBIX UCTIBITAHUI.

5 Hcnbrtanus bepuymmu. CnydaiiHsiii BBIOOp 5
U3 KOHEYHON COBOKYITHOCTH

6 Crny4aifHble BEIMYUHBI M pacpeIe/ICHUs 14

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34




11 KJIACC
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A

KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
n/n NMPOrpamMMbI Bcero Kontpoapueie  TMpaxkruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 HccnenoBanne QyHKIMI ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [lepBooOpasHas 1 UHTETPAT 12 1
3 I'paduku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WpparmonaibHbIe, TOKA3aTEIBHBIE H 24 1
norapuMUUecKre HEPaBEeHCTBA
KommiekcHbie uncna 10 1
HarypanbHble u niensie yucna 10 1
CucTeMBbl paroHaTBHBIX, HPPANUOHATBHBIX
7 MOKAa3aTeIbHBIX U JOrapu(PMHUUECKUX 12 1
YpaBHEHUU
8 3azauu ¢ mapaMmeTpamu 16 1
9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL 16 5
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0

I'EOMETPUA

‘ Ne i/ ‘

KoanuyecTBo 4yacoB




HaunmenoBaHmue pa3xesioB 1 TEM

DJIEKTPOHHbBIE

MPOrpamMmbl Beero KonrTpoabubie  IIpakTtuueckue (uudposbie)
padoThI padoThI oOpa3oBaTe/ibHbIE
pecypcsl
1 DneMeHTHI Teopuu rpados 3
9 CrnyyaliHbl€ OMBITHI, CIIy4aiiHbIE COOBITUS U 3
BEPOSITHOCTH COOBITUM
Onepanuu HaJ MHOKECTBAMU U
3 coObITusiMu. CroskeHHe U YMHOXKEHHUE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.
HesaBucumplie coObITHs
4 DJIeMEHTh KOMOMHATOPUKH 4 1
Cepuu nocrienoBaTeIbHbIX UCIIBITAHUI.
) Ucnpiranusa beprnynnu. CiyyaiiHblii BBIOOD )
13 KOHEYHON COBOKYITHOCTH
6 Crny4aifHble BETMYUHBI M pacipeiesICHUs 14 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 0
BEPOSATHOCTBb U CTATUCTHUKA
KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/n Konrpoabnbsie IlpakTnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThbI padoTbI pecypenr

3aKk0H OOJIBIINX YUCET

DJIeMEHTEI MATEMATHUYECKOU CTAaTUCTHUKU




HenpepbiBHBIE CilyyaliHbIE BETMYHHBI

(pactipenenenus ), MoKa3aTeIbHOE U 4

HOpPMAaJIbHOE pacIpeieICHHUS

Pacnpenenenue Ilyaccona

CBs13b MEX/Ty CITy4aliHBIMH BEJIMYMHAMH

O0o001IeHNe U CHCTeMaTU3allus 3HAHUH 11
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne uudgpoBbie
n/n Tewa ypoxa Bcero Konrpoarnrie o0pa3oBaTejibHbIE
padoThI pecypebi
MHOK€eCTBO, ONEepaLIMy HaJl MHOKECTBAMH M UX CBOMCTBA
Juarpammsbl Diinepa-Benna
3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOTI'O anapara Jjsl peleHus 1
3a1a4
4 Panmonansubie yncna. OOBIKHOBEHHBIC U IECATUYHBIE IPOOH, 1
MPOILIEHTHI, 0ECKOHEUHBIE MEPUOHUUECKUE TpooH
5 Panmonanehbie uncia. OObIKHOBEHHBIE U IECATUYHBIE IPOOH, 1
MPOILIEHTHI, 0ECKOHEUHBIE TEPUOHUUECKUE TpooH
6 [Ipumenenue apodeii 1 NPOLEHTOB Ul pelIeHNs MPUKIAIHBIX 3a7a4 1
7 [Tpumenenue apobeii 1 MPOIEHTOB LIS PEIICHUs TPUKIATHBIX 3a7a4 1
8 JleficTBUTENBHBIE YKCIIa. PalinoHanbHble U HPPALMOHAIIBHBIE YHCIIA 1
9 Apudmernieckre onepannu ¢ I1eHCTBUTEIBHBIMU YHCITAMH 1
10 Moaynb IeMCTBUTENBHOTO YHCIIA U €r0 CBOMCTBA 1
1 [TpubnmxEHHBIE BBIYUCICHUS, TIPABUIIA OKPYTJICHUS, TPUKUIKA U 1
OLICHKa PE3yJIbTaTa BHIYUCICHUI
12 OCHOBHBIE METObI PELIEHUS LENbIX U APOOHO-PAIMOHATIEHBIX 1

ypaBHEHUI U HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUSA LCIIbIX U IIpOGHO-paL[I/IOHaJIBHBIX

13 YpaBHEHHI U HEPABEHCTB

14 OCHOBHBIE METO/BI PELIEHUS LIENIBIX U IPOOHO-pALIMOHATIBHBIX
YPAaBHEHUN U HEPABEHCTB

15 MHorouneHns! OT OJHOU epeMeHHOM. JleleHne MHOrouieHa Ha
MHOTOWIEH ¢ ocTaTkoM. TeopeMa be3y

16 MHorouieHs! ¢ nenbiMu kodpdunuentamu. Teopema Buera

17 Pemienue cuctem JTMHEHHBIX YpaBHEHHH

18 Pemrenne cucreM TMHEHHBIX YpaBHEHUN
Marpuia cucteMsl JMHEHHBIX ypaBHEeHUNH. Onpeaenurens MaTpULbl

19 22, ero reoOMeTpUYECKUI CMBICI U CBOMCTBA; BHIYMCIIEHUE €TO
3HAYEHUs

20 Onpenenurens MaTPULBI 2X2, €r0 FeOMETPUUECKUN CMBICIT U
CBOMCTBA; BBIYMCIIEHUE €T0 3HAUYCHUS

21 [Ipumenenue onpeaenuTens Jisl pelIeHNus CUCTEMbI TMHEWHBIX
ypaBHEHUH

29 Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIbIO CUCTEMBbI JIMHEHHBIX
YpaBHEHUU

23 Pemenne npukianHbIX 3aa4 ¢ IOMOIIBIO CUCTEMBI JIMHENHBIX
ypaBHEHUH

24 KontponbHas padota: "PamnmonanbHpie ypaBHEHHS M HEPABEHCTBA.
CucreMpl TMHENHBIX YpaBHEHUN"

o5 OyHK1Ms, crocoObl 3aganus GyHkiuu. Bzaumuo oOpaTtHbie
¢byuxun. Komnosunus ¢pyHknuit

26 I'padux GpyHkumu. DnemMeHTapHble npeoOpa3oBaHus rpaduxkos
byHKIUH

97 OO6macth onpeaesieHns] 1 MHOXKECTBO 3HaueHud pynkimu. Hymm

¢byskun. [IpoMexxyTKH 3HaK MOCTOSHCTBA




Uérnele u HeuéTHBIE QyHKIMH. [leproandeckue QyHKIUN.

28
[TpoMeXyTKH MOHOTOHHOCTH (DyHKIIUH

29 MaxkcumyMbl 1 MUHUMYMBI (pyHKIMH. Hanbombiee 1 HanMeHbIIee
3Ha4YeHHEe PYHKIUHU HA IPOMEKYTKE

30 Jluneiinas, kBaapaTuyHas U ApOOHO-TMHEHHAs yHKITUN

31 DneMeHTapHOe HCCIIeI0OBaHUE U MTOCTPOEHHE IPauKOB 3TUX
byHKIUH

39 DneMeHTapHOE HCCIIEI0BAaHNE U TIOCTPOSHHE TPA(YUKOB ITHUX
byHKIUH

33 Creniens ¢ 1enbIM mokasarenem. bunom Herotona

34 Crenens ¢ nensiM nokasareiaeMm. bunom Herorona

35 CreneHHast GyHKIMS C HATYPAIBHBIM M IIETIBIM MoKa3areneM. E¢
CBOMCTBa M rpaduk

36 KonrtponsHas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpaduk”

37 Apudmernueckuit KOpeHb HaTYpaJIbHOM CTENEHH U ero CBOMCTBA

38 ApudmeTruecknii KOpeHb HaTypalbHOW CTENIEHU U €r0 CBOWCTBA

39 ITpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUH, COIEPIKAIINX CTEIICHU U
KOpHHU

40 ITpeoOpa3oBaHus UUCIOBBIX BBIPAXKEHUH, COIEPIKAIINX CTEIIEHN U
KOpHHU

41 [TpeoOpa3oBaHus YNCIOBBIX BRIPAKECHUHN, COICPIKAIINX CTETICHN U
KOpHHU

42 WppaunonansHble ypaBHeHUSI. OCHOBHbBIE METOBI PEIICHUS
MppaIMOHATEHBIX YPaBHEHHHA

43 WppaunonansHblie ypaBHeHUs. OCHOBHbBIE METOBI PEIICHUS

UppalMOHABHBIX YPAaBHEHHH




WppanmonansHblie ypaBHeHN. OCHOBHbBIE METO/BI PELLIECHUS

44 UppaloOHAIbHBIX YPaBHEHHH 1

45 PaBHOCHIIBHBIE IIEPEXOBI B PEILIEHUU UPPALMOHAIBHBIX YPABHEHUI 1

46 PaBHOCHIIBHBIE ITEPEXO/Ibl B PEIIEHUH HPPAL[MOHAIBHBIX YpPaBHEHHH 1

47 PaBHOCHIIBHBIE IIEPEXOBI B PEILIEHUU UPPALMOHAIBHBIX YPABHEHUI 1

48 PaBHOCHIIBHBIE ITEPEXOIbl B PEIIEHUH HPPAL[MOHAIBHBIX YPaBHEHHH 1

49 CaoiicTBa u rpadk KOpHS N-0if CTETIEHN KaK (yHKIUU OOpaTHOMH 1
CTENEHU C HAaTYpaJIbHBIM [10Ka3aTeIeM

50 CaoiicTBa 1 rpauK KOpHS N-O CTETNeHU KaK (PYHKIIMH 0OpaTHOU 1
CTEIIEHH C HaTypaJbHbIM [10Ka3aTeleM

51 KonTponbnas pabota: "CBoiicTBa u rpaduk KOpHs N-OW CTETICHH. 1
Wppanumonanbuble ypaBHEHUS"

52 CreneHb ¢ paliMOHaJIbHBIM [TOKA3aTEIEM U €€ CBOWCTBA 1

53 CreneHs ¢ pallMOHAIBHBIM [TOKA3aTEIEM U €€ CBOWCTBA 1

54 Cremnens ¢ pallMOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1

55 IToka3zarenbHas GyHKIMS, €€ CBOMCTBA U rpaduk 1

56 Hcnonb3oBanue rpaduka QyHKIUU A PELIEHUS] YpaBHEHUI 1

57 Hcnonb3oBanue rpaduka GyHKIMK IS pelIeHus] ypaBHEHU N 1

58 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHHUS 1
MoKa3aTeIbHbIX YPaBHEHUN

59 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHHUS 1
MOKa3aTeIbHBIX YPaBHEHUM

50 ITokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PEIICHHUS 1
MoKa3aTeIbHbIX YPaBHEHUN

61 Kontponbnas padota 3a 1 monyroaue

62 Jlorapudm uucna. CoiicTBa jorapugpma

63 Jlorapudm uucna. CoiicTsa jorapudpma




64 Jlorapudwm uucna. CpoiicTa orapugpma 1

65 JlecsaTHYHBIC U HATYpaJIbHBIC JTOTapU(PMBbI 1

66 JlecATUYHBIE U HaTypaJIbHBIE JIOTapH (MBI 1

67 [IpeoOpa3oBanue BBIPAXKEHHIA, COACPIKAIIMX JIOTAPU(MBI 1

68 [IpeobOpazoBanue BeIpaXKEHUH, COIEPKAIIUX JTOTapUPMBbI 1

69 [IpeoOpa3oBanue BBIpAKEHUN, COACPIKAIINX JIOTAPU(MBI 1

70 Jlorapudmuueckas pynkuus, e€ cBoricTBa U rpapuk 1

71 Jlorapudpmuueckas GyHKIus, €€ CBOWCTBA U TpauK 1

72 Hcnonb3oBanue rpaduka QyHKINU A pelICHUs] ypaBHEHUI 1

73 Hcnonp3oBanue rpaduka GyHKIMK 151 pEeHICHUs] YpaBHEHUIH 1

74 Jlorapupmuueckue ypaBHeHHss. OCHOBHBIE METO/IbI PEILICHHUS 1
JorapupMHUUECKUX YPaBHECHHUN

75 Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METO/bI PELICHUS 1
JorapupMHUUECKUX ypaBHEHUN

76 Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE METO/bI PELICHUS 1
Jorapu(PMUUECKUX ypaBHEHUI

77 PaBHOCHIIbHBIE NTEPEXO/Ibl B pEIIEHUH JOrapu(pMUUECKUX YpaBHEHUN

78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH JIOTApUPMHUUECKUX YPaBHEHUN

79 KontponsHas padora: "Jlorapupmuueckas GyHKIuS. 1
Jlorapudmuyaeckue ypaBHeHUS"

80 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTE€HC YMCIIOBOTO apryMeHTa 1

81 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTE€HC YHCIIOBOTO apTyMEHTa 1

82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC YUCIOBOI0 apryMeHTa 1

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC YHCIIOBOTO apryMeHTa 1

84 Tpuronomerpuueckas OKpy>KHOCTb, OIpeICTICHHUE 1

TPUTOHOMETPHUECKUX (DYHKIIHUN YHCIOBOTO apryMeHTa




Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEEIICHNE

8 TPUTOHOMETPUYECKHUX (YHKIIMI YUCIOBOTO apryMeHTa 1
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUUYECKHUE POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
89 OcCHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1
90 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKCHUI 1
91 [IpeobpazoBaHye TPUTOHOMETPUUCCKUX BBIPAKCHUM 1
92 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKECHUI 1
93 [IpeobpazoBaHye TPUTOHOMETPUUCCKUX BBIPAKCHUM 1
94 Pemrenne TpuroHOMeTpU4ECKUX YpaBHEHUN 1
95 Pemenue TpuroHoMeTpuueCcKUX ypaBHEHUN 1
96 Pemrenne TpUroHOMETPHUECKUX YpaBHEHHUN 1
97 Pemenne TpUroHoOMETpUYECKUX ypaBHEHUI 1
98 Pemenne TpUroHoOMETpUYECKUX ypaBHEHUI 1
99 Pemrenne TpUroHOMETPHUUECKUX YpaBHEHHUN 1
100 Pemenne TpUroHoOMETpUYECKUX ypaBHEHUI 1
101 Kontponbnas padota: "TpuroHoMeTpruieckue BhIPaKEHUS U 1
TPUTOHOMETPUYECKHE YpaBHEHUS"
102 ITocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TTOCIIEOBATEILHOCTEH. 1
Mertox MareMaTHYeCKOM HHAYKLIIMU
103 MOHOTOHHBIE ¥ OTPaHUYEHHBIE NTOCIIEI0BATENBHOCTH. cTOpus 1
aHann3a 0ECKOHEYHO MaJbIX
104 Apudmernueckas mporpeccus
105 I'eomerpuueckas nporpeccus
106 beckoneuHo yObIBaroIas reoMeTpruIecKas Mporpeccust




107 CymMma 6eckoHEeuHO yOBIBAOIIEH reOMETPUIECKOM Mporpeccun 1
108 JIMHEeWHBIN ¥ SKCIOHEHIIMAIbHBIA pocT. Yncio e. @opmyra CI0KHBIX 1
MIPOIICHTOB
109 JIMHEWHBIN ¥ SKCTIOHEHIIMAIbHBIA pocT. Hucio e. dopmyiia CI0KHBIX 1
IIPOLICHTOB
110 Vcnonp30BaHue MPOTPECcCHH Ui PELICHUs PEaTbHBIX 33124 1
MIPUKIIQJHOTO XapaKTepa
111 Kontponbras padota: "[locinenoBareabHOCTH U Iporpeccun” 1
112 HenpepbiBHBIE QYHKIIMU U UX CBOICTBA 1
113 Touka pa3pbiBa. AcUMNITOTHI TpaduKoB PyHKINN 1
114 CaoiicTBa (yHKIIMIT HETIPEPHIBHBIX HAa OTPE3Ke 1
115 CaoiicTBa (hyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1
116 MeToa HHTEPBAJIOB ISl pELICHUS HEPABEHCTB 1
117 Meroa MHTEPBAJIOB VISl PELICHUS] HEPABEHCTB 1
118 MeTtoa MHTEpPBAJIOB ISl PEIICHNS HEPABEHCTB 1
119 [IpumeHneHue cBOMCTB HENPEPHIBHBIX (DYHKIUH 7S peLIeHUs 3a/1a4 1
120 [TpuMeHeHMe CBOWCTB HEMIPEPBIBHBIX (DYHKLUHN JUIsl pellIeHHs 3a1a4 1
121 [lepBas u BTOpasi Npou3BOAHbBIE PYHKIINU 1
122 Omnpenenenne, TeOMETPUIECKUI CMBICI TPOU3BOIHOM 1
123 Onpenenenne, GU3NYSCKUN CMBICI POU3BOTHOM 1
124 VYpaBHeHHe KacaTenbHOU K TpapuKy GyHKIUN 1
125 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKIUN 1
126 ITpon3BoiHBIE NIEMEHTAPHBIX (HYHKINI 1
127 ITpon3BoiHBIE ANIEMEHTAPHBIX (PYHKIUN 1
128 [Tpon3BomHAst CYMMBI, TPOU3BECHHS, YACTHOTO H KOMIIO3HITUU 1

byHKIMIA




129 [TpousBoHAs CyMMBI, TPOU3BEACHHUSI, YACTHOTO ¥ KOMITO3UIIUU 1

byHKIMHA
130 [TpousBoHAs CyMMBI, TPOU3BEACHHUSI, YACTHOTO ¥ KOMITO3UIIUU 1

byHKIUH
131 Kontposnbnas padota: "[IponsBogHas” 1 1
132 [ToBTOpeHUEe, 006001IeHNE, cucTeMaTH3alus 3HaHui: "Y paBHeHus" 1
133 [ToBTOpeHME, 0000IIEHNE, CUCTEMaTH3alKs 3HaHui: "OyHKIun" 1

peHue, ICHHE, YHKIL
134 HToroBast KOHTpOJIbHAS paboTa 1
135 HroroBast koHTposIbHAs paboTa 1
136 [ToBTOpEeHME, 00600IIEHNE, CHCTEMAaTH3allUsT 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
I'EOMETPUS
Konn4yectBo yacos DJIEKTPOHHBIE
nu@posBbIe
Nen/m | Tema ypoka KonTposibHbIe
Bcero o0pa3oBaTte/ibHbIE
padoTbI
pecypcebl

1 OcHoBHbIE MpaBUiia H300paKEHUsI HA PUCYHKE TITIOCKOCTH, 1

napajuIeNbHbBIX IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3KA

[ToHsTHS cTepeOMeTpHH: TOUKa, MIpsiMasi, MIIOCKOCTh, IPOCTPAHCTBO.
2 OcHoBHbIe TpaBuiia H300paKEeHUsI HA PUCYHKE TTIOCKOCTH, 1

MapajuIeNbHbIX IPSIMBIX (OTPE3KOB), CEpEANHBI OTPE3Ka
3 [ToHsTHS: TIepeceKaronIuecs IIOCKOCTH, TIePECeKAOIINEeCs psMast 1 1

IJIOCKOCTH; TIOJYITPOCTPAHCTBO
4 [ToHsTHS: MepeceKaronrecs MIOCKOCTH, TIepeceKaronuecs npsamas u 1

TUIOCKOCTB; TIOITYIPOCTPAHCTBO




MHororpanHuKH, ©300paKeHHE IPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHuKH, ©300paKeHHE IPOCTEHIINX MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOINUX 00HEKTOB

AXCHOMEI CTEPCOMETPHUH U IICPBBIC CICACTBHA U3 HUX

10

AXCUOMBI CTCPCOMCTPHHU U IICPBBIC CICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U TEPBBIC CliecTBUS U3 HUX. CriocoObl 3a1aHus
MPSAMBIX U IIOCKOCTEH B mpocTpaHcTBe. O003HAYCHUS IPSAMBIX U
IJIOCKOCTEN

N3o06paxkeHne cedyeHuit mupamMuabl, Kyoa v MpU3Mbl, KOTOPbIE IPOXOAST

yepes ux péopa. M3o0paxkeHue nepecedeHus MOIyYeHHbBIX IJIOCKOCTEH.
PackpamnBanue nocTpoOeHHBIX CEYCHHI pa3HBIMH 1IBETaAMU

11

N300pakeHne ceueHuil mupaMupl, Kyoa U PU3MbI, KOTOPbIE TPOXOIST
yepe3 ux péopa. M3obpaxeHue nepeceueHus MoaydeHHbIX MITI0CKOCTEH.
PackpammBanyie MOCTPOSHHBIX CEYCHH Pa3HBIMH [BETAMU

12

13

14

N300paxenune ceueHuit nupamuibl, Kyoa v pU3Mbl, KOTOPbIE IPOXOAST
yepe3 ux péopa. M3o0paxkeHue nepeceueHus MoaydeHHbIX III0CKOCTEH.
PaCKpaHII/IBaHI/Ie MOCTPOCHHBIX ceueHuu Pa3HBIMU LIBETAMU

N306paxkeHne cedyeHuit mupamMuabl, Kyoa v MPU3MbI, KOTOPbIE MPOXOAST
yepe3 ux péopa. Mzob0paxeHue nepeceueHus MoaydeHHbIX MII0CKOCTEH.
PaCKpaHII/IBaHI/Ie MMOCTPOCHHBIX ceueHuu Pa3HBIMU LIBETAMU

Merton ciaeaoB O MMOCTPOCHUMA cedeHU

15

16

17

Merton cnenoB 1uisi TOCTpOoeHUs ceueHnil. CBOMCTBA MepeceueHn i
MPSAMBIX U IJIOCKOCTEN

Meton cienoB uist MocTpoeHus ceueHuil. CBOMCTBA NepeceueHuit
MPSIMBIX U IJIOCKOCTEN

[TocTpoenue ceueHuit B mupamue, Kyoe 1o TpéM Toukam Ha péopax.
Cozanue BBIHOCHBIX YEPTEKEHN U 3alKCh LIar0OB OCTPOCHHUS




[TocTpoenue ceveHuii B mupamuie, Kyoe mo TpéM Toukam Ha péopax.

18 Cozanue BBIHOCHBIX YEPTEKEHN U 3alMCh IIAr0B IIOCTPOEHUS

19 [Toctpoenue ceveHuii B mupamuie, Kyoe mo TpéM Toukam Ha péopax.
CozaHue BBIHOCHBIX YEPTEXKEH U 3alKCh 1IAar0B OCTPOCHHUS

20 ITocTtpoenue ceuenuii B nupamue, Kyoe 1o TpéM ToukaMm Ha pEopax.
Cozanue BBIHOCHBIX YEPTEXKEHN U 3alMCh IIAr0B IIOCTPOEHUS

21 [ToBTOpenue mnanumerpun: Teopema o NPONOPLHMOHATIBHBIX OTPE3KaX.
[TonoGue TpeyroibHUKOB

29 IToBropenue mrannmerpun: Teopema Menenas. PacueTsl B ceueHUsAX Ha
BBIHOCHBIX 4yepTexax. Mcropust pa3BUTHS IIJIaHUMETPUHU U CTEPEOMETPUN

23 KonTponbnas pabota "Akcuomsl crepeomerpun. Cedenus"
B3aumHoe pacnonoxeHnue npsmMeIx B IpocTpaHcTBe. CKpelyBaromuecs

24 npsmblie. [pu3naku ckpenuBaromuxcs npsameix. [lapannensbable npsaMble
B [IPOCTPAHCTBE
TeopeMa 0 CymeCcTBOBaHUM M €IMHCTBEHHOCTH MPSIMOM NapaJlIeIbHON

o5 JAHHOM MPSIMOM, MTPOXOASIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE JIeXKallleH
Ha JaHHOU npsAMou. JlemMma o nepeceyeHun napajuieabHbIX MPSAMBIX
IJIOCKOCTBIO

26 [TapanmnenpHOCTB TpeX NpsIMBIX. Teopema 0 TpPEX mapajIeNnbHbIX NPSAMBIX.
Teopema o0 ckpeluBarOIUXCsl MPSAMBIX
[TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA NapaljIeIbHOTO

27 poeKTHpoBaHus. M300paxeHne pa3HbIX GUTyp B MapajuieabHON
IIPOEKIINH

28 LlenTpanpHas npoeKus. YToJl ¢ COHAIpaBI€HHbIMA CTOPOHAMHU. YTOJI
MEXy IPSIMBIMU

29 3aza4yy Ha JOKa3aTeJIbCTBO M UCCIIE0BAHUE, CBSI3aHHBIE C

PAaCIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE




[TonsATHA: MapauIeIbHOCTD IPSAMOM U INIOCKOCTH B IIPOCTPAHCTBE.

30 [Ipu3zHak napamiebHOCTH IPSIMOM U IIIOCKOCTH. CBOMCTBA
MapajuIeIbHOCTH IPSIMOU U MIIOCKOCTH

31 I'eomeTprueckue 3aaun Ha BBIYMCIIEHUE U I0KA3aTEIbCTBO, CBA3AHHBIE C
NapaJuIeIbHOCTHIO MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE

32 [TocTpoeHue ceueHus, MPOXOASAIIETO Yepe3 JaHHYIO MIPSMYIO Ha YepTexKe
Y MapaJyIeIbLHOTO0 APYTron npsiMoil. Pacuér oTHOIIEHUH

33 [NapannensHas TpoeKLUs, IPUMEHEHHUE AJIsl IOCTPOSHUS ceueHul Kyda u
napauienenunena. CBONUCTBA MapajieJenuesa 1 Ipu3Mbl

34 [TapannensHble mockocTh. [Ipu3HaKy napanienbHOCTH JBYX
IIJIOCKOCTEN
Teopema 0 napanienbHOCTU U €JUHCTBEHHOCTH IUNIOCKOCTH, TPOXOASIIEH

35 yepe3 TOUKY, He IPUHAJIEKAIIYIO TaHHOU IIJIOCKOCTH U CIEACTBUS U3
HEE
CBoiicTBa napajuieNbHbIX INIOCKOCTEN: O NAapaJJIEIbHOCTH MPSMBIX

36 MepecevyeHus IpH NMepeceyeHU N ABYX NapaieIbHbIX MIOCKOCTEN
TpeTben
CaoiicTBa napamienabHbIX MIIOCKOCTEN: 00 OTpe3Kax mapauieIbHbIX

37 MPSIMBIX, 3aKTIOYEHHBIX MEXKY MapaiebHBIMU TIJI0OCKOCTSIMU; O
MepeCeYeHNH MPSIMOM € IBYMsI MapajIeIbHbIMU TIOCKOCTSIMHU

38 [ToBTOpenue: Teopema [Tuaropa Ha MIOCKOCTH

39 [ToBTOpEHME: TPUTOHOMETPUS MPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a U MPSIMOYTOJIBHOTO MapasuIeIeIUuIe /1a

41 Brruncnenue IHH OTPE3KOB B KyOe U MPSMOYTOJIEHOM
napajuieJenumnee

42 [TepnenquKynsIpHOCT MPsAMOM U TUIOCKOCTH. [Ipn3Hak

NEPpNCHAUKYIIAPHOCTHU HpHMOﬁ " IJIOCKOCTH




[TepieHAMKYAAPHOCTD NMPSAMOM U TI0CKOCTH. [IpU3Hak

43 NEePIEHAUKYIIIPHOCTH MIPSIMOI U IIIOCKOCTH

44 TeopeMa 0 CylIECTBOBAaHUM U €IMHCTBEHHOCTH IIPSIMOM, IIPOXOISAILIEH
Yyepe3 TOUKY IMPOCTPAHCTBA U MEPIEHANKYISIPHON K TNIOCKOCTH

45 Kontponbnas padota 3a 1 moayroaue

46 [TnockocTy 1 MEeprHeHANKYISIpHbIE UM PSIMbIE B MHOTOTpaHHUKAX

47 [TnockocTy U epreHANKYIJIIpHbIE UM IPSIMble B MHOTOI'paHHHKAX

48 [Nepnienaukynsap u HaknoHHast. [locTpoeHne nepneHIuKyIsIpa U3 TOYKH
Ha MPSMYIO

49 [lepnienaukynsp u HakinoHHast. [locTpoeHne nepneHIMKyaspa U3 TOUKU
Ha MPSMYIO

50 Teopema o Tpéx nepneHaAuKysipax (mpsmas 1 oopaTHasi)

o1 Teopema o Tpéx nepneHaAuKyIsIpax (mpsimas 1 oOpaTHas)

52 VYTos MeXIY CKpPEeUIMBAIOIUMUCS MPSIMBIMU

53 [Tonck nmepreHANKYISPHBIX MPSIMBIX C IIOMOIIBIO MEPIIEHANKYISIPHBIX
IIJIOCKOCTEN

54 OpToroHanbHOE IPOEKTUPOBAHUE

55 [Toctpoenue ceuennii kyoa, MpU3Mbl, MPaBUIbHON TUPAMUIbI C
MIOMOIIBI0 OPTOTOHAIBHON MPOEKINH

56 [Toctpoenue ceuennii kyba, MpU3Mbl, IPaBUIIbHON MHUPaMUIbI C
MTOMOIIIEI0 OPTOTOHATBHOM TTPOESKITHH

57 CummeTpusi B IPOCTPAHCTBE OTHOCUTENIBHO MJI0CKOCTH. [ImockocTu
CUMMETpPUN B MHOTOTPaHHUKAX

58 [Tpu3HAaK MepreHANKYISIPHOCTH MPSIMON M TNTOCKOCTH KaK CIIEACTBUE
CUMMETpPUHU

59 [IpaBunbHBIE MHOTOIpaHHUKU. Pac4€T pacCcTOSTHUI OT TOYKH 110

IIJIOCKOCTH




[IpaBunbHBIE MHOTOIpaHHUKU. Pac4€T pacCcTOSTHUI OT TOYKH 110

60
IJIOCKOCTH

61 CriocoObl OIYCTHTD NMEPIICHANKYIISPBI: CAMMETPUS, CIIBUT TOYKHU TIO
MapajuIeIbHON IIPSIMOU

62 CaBur 1o HenapauieIbHON MPsMOM, U3MEHEHHUE PACCTOSIHUN

63 IToBTOpEHME: Yroy Mexay NPsSMBIMU Ha IJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMa KOCUHYCOB

64 [ToBTOpEHME: YrOn MEXAY CKPEINBAOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

65 I'eomeTpruueckue METOABI BBIYUCICHUS YIJIa MEXY NPSMBIMU B
MHOTOTpaHHUKAX

66 JIByrpansblil yroji. CBOMCTBO JIMHEWHBIX YIJIOB ABYTPAHHOIO yIiia

67 IlepnenaukynsapHele 10cKocTH. CBOMCTBA B3aUMHO NEPIEHIUKYIISIPHBIX
IIJIOCKOCTEN

68 [Ipu3Hak nepneHANKYJIAPHOCTH IUIOCKOCTEN; TeopeMa O IpsMOi
[IepECEUYCHU ABYX IIOCKOCTEH NEPIEHAUKYIISPHBIX TPETHEH MIOCKOCTH

69 [IpsimoyronbHBIN Napasuienenunes; Kyo; n3MepeHus, CBOMCTBa
MIPSIMOYTOJIBHOTO MapasulelIenIe1a

70 TeopeMa 0 nuaroHany NpsAMOYTrOJIbHOTO NapAICICIUIIENA U CIEICTBUE
u3 Hee

71 CrepeomeTpruecKue U NPUKIAJIHbIE 33/1a4H, CBA3AHHBIE CO B3aUMHBIM
PaCIIOJIOKEHUEM IIPSAMBIX U IIJIOCKOCTH

79 [ToBTOpEHME: CKpemMBarOmuecs MpsMbIE, apAIIIEIbHbIE ITIOCKOCTH B
CTaHJAPTHBIX MHOTOTPAaHHUKAX

73 [Tapa napanienbHbIX IIOCKOCTEW Ha CKPEIIMBAIOIINXCS MPSMBIX,
paccTosHUE MEXY CKPEUIMBAIOLIMMUCS NPSMBIMU B IIPOCTBIX CUTYaLUAX

74 PaccTosiHue OT TOYKH 10 TIIIOCKOCTH, PACCTOSHUE OT MPSIMOM 70

IIJIOCKOCTH




Beluncienue paccToOSHUNA MEKIY CKPEIIUBAIOIUMUCS IIPSIMBIMU C

& MTOMOMUIBIO EPIICHIUKYISIPHON IIIOCKOCTH 1
76 TpéXrpaHHbli yroy, HEpaBeHCTBA JUIA TPEXIPAHHBIX YIVIOB. Teopema 1
[Tudaropa, TeopemMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO yTIia
7 DneMeHTHI ChEPUIECKON TeOMETPHH: T€OAE3UUECKHE IMHUN Ha 3emiie 1
78 KonrtponsHas padora "Yrisl 1 pacctostHus" 1
79 Cucremaru3zanus 3HaHUuM "MHOTOTpaHHUK U €70 3JIEMEHTHI" 1
80 [Mupamuna. Buast nupamun. [lpaBuibHas nupamuaa 1
81 [Tpusma. [IpsimMas u HaknoHHas mpusMsl. [IpaBunpHas npusma 1
82 [Ipsimoii napayienenunesa, NpsIMOYTOJIbHBIN Napajuienenunes, Kyo 1
83 Boinykineie MHOrorpannuku. Teopema Diinepa 1
84 Brinyxiible MHOrorpanHuku. Teopema Oitniepa. [IpaBunbHble U 1
MOJIYPAaBUIIbHBIE MHOTOTPAaHHUKHU
85 KonTtponsHas pabora "MHoOrorpaHHUKH" 1
86 [ToHsATHE BEKTOpA Ha MJIOCKOCTH U B IPOCTPAHCTBE 1
87 CymMa BEKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenuena 1
90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1
01 Paznosxenune BexTopa mo 6a3ucy Tpéx BEKTOPOB, HE JIKAIINUX B OJHOU 1
TUTOCKOCTH
92 CkaisipHOE TIPOU3BEICHUE 1
93 Brruucrienue yria Mex.1y BEKTOpaMH B IPOCTPAHCTBE 1
94 [Tpocreiimme 3a1aun ¢ BEKTOPAMH 1
95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
96 [Ipocreiimme 3aga4u ¢ BEKTOpaMu 1




97 [Ipocreiimme 3a1aun ¢ BEKTOpaMH 1
98 O06o001eHre u cucTeMaTr3aIs 3HaHUK 1
99 O06o01IeHre U CUCTeMaTH3alus 3HAHUN 1
100 WroroBas koHTpoOJIbHAS paboTa 1
101 Hrorosas koHTpobHas paboTa 1 1
102 O06o001IeHre U CHCTeMaTU3alus 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6

BEPOATHOCTDb U CTATUCTHUKA

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne m/m Tema ypoxa KonTpoJbHbie tuppossIe
Bcero oOpa3oBaTeJibHbIE
padoThI pecypes!
I'pad, cBsA3HBIM rpad, npencTaBieHUe 3a/1auu ¢ TOMOLIbIO rpada 1
Crenens (BasieHTHOCTD) BepiiuHbL. [1yTh B rpade. Llenu u nukiibt
I'padsl Ha mIocKoCTH. [lepeBo ciydaifHOro SKCIIepUMEHTa 1
4 CrnyyaitHble S5KCIEPUMEHTHI (OTBITHI) U CITy4aliHbIe COOBITHS. 1
DnemMeHTapHbIe COOBITUSI (MCXObI)
5 BeposiTHOCTB ciryuaitHOTO cOOBITHS. BEeposTHOCTH COOBITHIA B OTIBITAX C 1
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
5 BeposiTHOCTB cirydaitHOTO cOOBITHS. BEposTHOCTH COOBITHIA B OMBITAX C 1
PaBHOBO3MOXHBIMH 3JI€MEHTAPHBIMU COOBITUSMU
7 [Tepeceuyenue, 00beAMHEHNE MHOKECTB M COOBITHIA, TPOTHBOTIONOKHBIC 1
coObITHs. PopMyTa CI0KEHUS BEPOITHOCTEH
8 YcnoBHas BEPOSATHOCTb. Y MHOXKEHUE BeposiTHOCTEW. DopMyIia yCII0BHON 1

BEPOATHOCTH




VYcnoBHas BEpOSTHOCTb. Y MHOXKEHHUE BeposiTHOCTEW. PopMyria ycII0BHON

9 1
BEPOATHOCTH

10 dopmyiia MOIHOIN BEPOATHOCTH 1

11 ®dopmymna baiieca. HezaBucumeblie coObITHS 1

12 Kombunatopnoe npasuiio ymHokeHus1. [lepectanoBku u paxropuan 1

13 Uucno couerannii. Tpeyronpauk [Tackais 1

14 ®opmyna Ounoma HeroToHa 1

15 KonTponbnas pabota 3a 1 monyroaue 1
bunapHblii ciy4aiiHbIi ONBIT (MCIIBITAHUE), YCIIEX U HEylaya.

16 HezaBucumble ucnbitanusi. Cepusi HE3aBUCUMBIX UCIIBITAHUH /10 IEPBOTO 1
ycrexa

17 Cepust HE3aBUCUMBIX UCIBITAHUI J10 IEPBOro ycrexa 1

18 Cepus He3aBUCUMBIX UCIIBITAHUN bepHym 1

19 CrnyyaitHblii BBIOOp U3 KOHEYHON COBOKYITHOCTHU 1

20 [IpakTryeckas paboTa ¢ UCIIOIB30BAaHUEM JIEKTPOHHBIX TaOJIHIL 1

21 Crnydaiinas BennuuHa. Pacnipenenenue BepostHocTeid. Jlnarpamma 1
pacnpezeneHus

29 Omnepauuu Haj ciyyailHbIMH BeanuuHaMHu. [Ipumepsl pactipeneneHuil. 1
bunapHas ciyyaiinast BenuuuHa

23 I'eomeTprueckoe pacnpenenenne. buHoMHuanbHOE pacnpeneneHue 1

24 MareMatnueckoe 0’)KMIaHuEe CITy4alHON BeITnYruHbl. COBMECTHOE 1
pacrnpeiefieHre IBYX CIy4alHbIX BEJTWYMH

25 He3zaBucumeble ciydaiinpie BemnYrHbI. CBOHCTBA MAaTEMAaTHYECKOTO 1
oxugaHus. MaTemMaTHuecKoe OXUJIaHne OMHAPHOU CITydailHOW BETHYHHBI

26 MaTtemaTtuueckoe 0KHIaHie TEOMETPUUYECKOT0 U OUHOMHUAIILHOTO 1
pacrpeneeHun

27 Jlucniepcust M CTaHAAPTHOE OTKJIIOHEHUE 1




28 Jucniepcust OuHapHOM cirydaitHON BennuuHbl. CBOICTBA AMCIIEPCUU 1

29 Matematuueckoe O}KUI/II[aHI/Ie MIPOU3BENICHUS U IUCTIEPCUS CYMMBbI 1
HE3aBHCHUMBIX CITYJaHBIX BETUIHH

30 [IpakTrueckas paboTa ¢ HCTIOIb30BAaHUEM JICKTPOHHBIX TAOIHI] 1

31 Hucnepcus OuHOMUaNbHOTO pacupenenenus. [Ipaktuueckas padbora c 1
MCTIOJIb30BAHUEM SJIEKTPOHHBIX TaOJIUI]

32 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1

33 HToroBast KOHTpOJIBbHAS paboTa

34 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC
AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
n/n Tema ypoka Bcero Konrposbubie o0pa3oBaTte/ibHbIE
padoThI pecypebi
1 [IpumeneHne MpoN3BOIHON K UCCIIETOBAHHIO (DYHKIIMI HA MOHOTOHHOCTh U 1
KCTPEMYMBI
5 [TpuMeHeHne NPOU3BOIHOMN K MCCIeI0BaHUIO (DYHKIMH HAa MOHOTOHHOCTh U 1
JKCTPEMYMBI
3 [Ipumenenne Mpou3BOIHON K HCCIeT0BaHUIO (QYHKIIMH HA MOHOTOHHOCTD U 1
KCTPEMYMBI
4 [Ipumenenne Mpou3BOIHOM K HCCIeT0BaHUIO (QYHKIIUN HA MOHOTOHHOCTD U 1
KCTPEMYMBI
5 [TpuMeHeHNe NPOU3BOIHOMN K MCCIeI0BaHNIO (DYHKIIMH HA MOHOTOHHOCTh U 1
JKCTPEMYMBI
5 [TprmeHeHre TpOn3BOJHON K HCCiIeIOBaHUIO (QYHKIMI HA MOHOTOHHOCTh U 1
3KCTPEMYMBI
7 Haxoxxnenne HauOoIbIIero 1 HAMMEHbIIET0 3HAYeHUsI HETPEPhIBHOMN 1
(GYHKIIMM Ha OTpe3Ke
3 HaxoxxneHre HauOoJIbIIero 1 HAMMEHbIIET0 3HAYeHUsI HEPEPhIBHOM 1
(GyHKLIUHU Ha OTpe3Ke
9 HaxoxneHne HauboIb111ero 1 HaMMEHbILEro 3HaYeHHs HETTPEPbIBHOM 1
(GYHKIIMHA HAa OTPE3Ke




HaXO}K,IleHI/IC HAuOOJIBIIEr0 1 HAMMEHBIIIETO 3HAYCHHS HerepBIBHOfI

10 1
(GYHKIIMH Ha OTpE3Ke

1 Haxoxxnenre HanOobIIero 1 HAMMEHBIIETO 3HAYCHUSI HETPEPHIBHOM 1
(byHKIMHU Ha OTpe3Ke

12 Haxoxnenne HauOoJIbIero 1 HAMMEHBIIETo 3HaYeHUs1 HENPEPhIBHOMN 1
(GyHKLUU Ha OTpe3Ke

13 [TprMeHeHre NPOU3BOIHOM /7151 HAX0XKIEHHUS HAWTYUIIEero PELIeHus B 1
HPUKIIAJHBIX 33a4ax

14 [IpumeHeHre TPON3BOIHON AJISi HAXOXKICHUS HAWITYYIIETO PEIICHHS B 1
NPUKIIAIHBIX 33/1a9aX

15 [TpuMeHeHne NPOU3BOIHOMN /IS ONPEEeNIeHHUsI CKOPOCTU U YCKOPEHMS 1
npoiiecca, 3alaHHOro GopMynnoil uiam rpadgukom

16 [TpumMeHeHre TPON3BOTHON AJISt OTIPEIEIIEHUS] CKOPOCTH U YCKOPEHHS 1
npoiiecca, 3aJJaHHOro Gopmynnoit uiam rpadgukom

17 Komnosunus pyskmmit 1

18 Komnosurus ¢pyHkimii 1

19 Komnozunus ¢pyHkuit 1

20 ['eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAMHATHOM IJIOCKOCTH 1

21 ['eomeTpuyeckue o6pa3bl ypaBHEHUN HA KOOPIWHATHOM MJIOCKOCTH 1

99 KonTtponbHas padora: "HccnenoBanue GpyHKIHMI ¢ TOMOIIBIO 1
MPOU3BOJHOMN"

23 [TepBooOpa3Hasi, OCHOBHOE CBOHCTBO ITEPBOOOPA3HBIX 1

24 [TepBooOpazHble anemMeHTapHbIX (yHKIMH. [IpaBuia HaxoxkaeHUS 1
epBOOOPaA3HBIX

o5 [lepBooOpasubie aneMeHTapHbIX pyHKIMIA. [IpaBuna HaxoxaeHUs 1

epBOOOPA3HBIX




26 Wuterpan. 'eoMeTpuiecKrii CMBICT HHTETpaa 1

27 Boruncnenue onpenenéaroro narerpaia mo Gopmyne Herotona-Jleitbnuma 1

28 Breruucnenne onpeaenéHnoro uarerpaia o ¢popmyine Herotona-Jleitonuma 1

29 [Ipumenenne uHTErpaNa 1 HAXOKACHUS TUIOMIA/IECH TNIOCKUX (UTYD 1

30 [IpumeneHue nHTETpaa JUisl HAaXO0XACHUS 00BEMOB T€OMETPUUCCKUX TEI 1

31 [Tpumeps! pemennit udepeHraaTbHpIX ypaBHEHUN 1

32 [Tpumeps pemienuit AuddepeHnnaIbHbIX YpaBHEHHIMA 1

33 MareMaTHuecKoe MOJICIIMPOBAHUE PEATTBHBIX MTPOIIECCOB C TOMOIIIBIO 1
Qg depeHIraIbHbIX ypaBHEHUN

34 KoHntponbhas padora: "[lepBooOpasznas u uHTETpan" 1

35 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu 1

36 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu 1

37 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TpaduKH 1

38 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKH 1

39 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TpaduKH 1

40 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TTOMOIIIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH

41 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

42 OT160p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUHN C TTIOMOIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT60p KOpHEHN TPUTOHOMETPUUECKHUX YPABHEHHUH C TOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH

44 Pemienne TpUroHOMETPUUECKUX HEPABEHCTB

45 Pemenre TpuroHoMeTprUYeCKUX HEPABEHCTB

46 Pemienne TpUroHOMETPUYECKUX HEPABEHCTB 1




47 Pemenue TpuroHoMeTprUYECKMX HEPABEHCTB 1
48 KonTtponsnas padora: "['paduku TpUroHOMETpUIECKUX (PYHKIHA. 1
Tpuronomerpuueckue HepaBeHcTBA"
49 OCHOBHBIE METO/IbI PEILIEHUS I0KA3aTEIIbHBIX HEPABEHCTB 1
50 OcHOBHBIE METO/IbI PELLICHNUS I0OKA3aTEIbHBIX HEPABEHCTB 1
51 OCHOBHBIE METO/IbI PEILIEHUS I0KA3aTEIbHBIX HEPABEHCTB 1
52 OcCHOBHBIE METO/IbI PELLIEHNUS T0KA3aTEIbHbIX HEPABEHCTB 1
53 OcHOBHBIE METO/IbI PeIIeHUs JOrapu(PMUUECKUX HEPABCHCTB 1
o4 OCHOBHBIE METO/IbI peIIeHUS JIoTapu(hMUIECKUX HEPABEHCTB 1
55 OcHOBHBIE METO/IbI PelIeHUs Jorapu(PMUIECKUX HEPABCHCTB 1
56 OCHOBHBIE METO/IbI peIIeHUS JIoTapu(hMUIECKUX HEPABEHCTB 1
S7 OcCHOBHBIE METO/Ibl PELLIEHNUSI UPPALIMOHATIbHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI pEeIIEHUS] UPPALMOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIEC METO/IBI PEIICHUS] HPPAITUOHATBHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI pEeIIEHUS] UPPALMOHAIBHBIX HEPABEHCTB 1
61 KontponbHas padota 3a 1 momyroaue 1
62 I'paduueckue MeTOIbl PELICHUs UPPALMOHATIBHBIX YpaBHEHUN 1
63 ['padrueckue METOIBI PEIICHUST UPPANMOHATIBHBIX YPaBHEHUN 1
64 I'padmueckue MeTo bl pelIeHHs TOKa3aTeIbHbIX YPaBHEHUN 1
65 ['padmyeckue MeTOABI pelIeHHs MTOKa3aTebHBIX HEPABEHCTB 1
66 I'paduueckue MeTo bl penieHns JOrapuPpMUUECKUX YpaBHEHUH 1
67 ['padmyeckue MeToAbl pereHus JIOrapupMUIECKIX HEPABEHCTB 1
68 I'padmueckue MeTo bl pelIeHHs JOrapuPMHUUECKUX HEPABEHCTB 1
69 I'paduueckue MeTO bl PELICHNs IOKA3aTENbHBIX U JOrapuPMUUECKUX 1

ypaBHEHU I




['padmyeckue METOABI peICHHS MTOKA3aTENbHBIX U JIOTapU(PMUUYECKUX

70 . 1
ypaBHEHUU

71 I'paduueckue MeTOIBI peLICHHS MTOKA3aTEeIbHBIX U JIOTapU(DMUIECKUX 1
HEPaBEHCTB

79 ['padmyeckue METOABI pelICHHS MTOKA3aTENbHBIX U JIOTapU(PMUUIECKUX 1
HEPABEHCTB

73 KommuiekcHbie uncna. AnreOpanueckas U TpPUTOHOMETpUYecKasi OpMbI 1
3aMucy KOMIUIEKCHOTO YKClia

74 KommuiekcHbie uncna. Anredpandeckas ¥ TPUTOHOMETPHYECKask OPMBI 1
3aMMcy KOMIUIEKCHOTO YHCiIa

75 Apudmerrdeckue onepanuu ¢ KOMILIEKCHBIMHA YUCIIaMHU 1

76 ApudmeTnueckre onepanuy ¢ KOMIIEKCHBIMU YUCIIaMU 1

77 N300pa’keHre KOMIUIEKCHBIX YHCeNl Ha KOOPAWHATHOM MI0CKOCTH 1

78 N306pakeHne KOMIJIEKCHBIX YHCEN Ha KOOPIMHATHON IIOCKOCTH 1

79 ®opmyna Myaspa. KopHu N-0it cTeneHy n3 KOMIUIEKCHOTO YHCIIa 1

80 ®opmyna Myaspa. Kopau N-0it cTeneHy n3 KOMIUIEKCHOTO YHCIIa 1

81 [IpuMeHeHre KOMIUIEKCHBIX YHCEeN U peeHUsT GU3NIECKUX H 1
TeOMETPUYECKUX 33124

82 KonTtponbHas padora: "Kommuiekchsie uncna” 1

83 HatypasibHbIe ¥ 1eJble Yrciia 1

84 Harypainbnble u nenbie yucia 1

85 [TpuMeHeHrne PU3HAKOB JIETMMOCTH TIEITBIX YUCET 1

86 [IpumeHeHre NPU3HAKOB AETMMOCTH LEJNIbIX YUCE 1

87 [Tpumenenue npuszHakoB aenauMocTy 1ensix ynces: HOJ[ u HOK 1

88 [Ipumenenwne npu3HakoB aenumocty 1enbix yncen: HOJ u HOK 1

89 [IpuMeHeHne MPU3HAKOB ACITUMOCTH IEIBIX YHCEI: OCTATKH 110 MOJIYITIO 1




90

HpI/IMeHCHI/IC IIPU3HAKOB ACIIMMOCTHU LEIIBIX YUCEII: OCTAaTKU I10 MOJYIIIO

HpI/IMeHeHI/Ie MIPHU3HAKOB JCJIMMOCTHU LEJIBIX YUCCII: AJITOPUTM EBKJII/I,Z[a JJIA

o1 pelIeH s 3a/1a4 B IeIbIX YUCIIaxX

92 KoHnTtpoinbHas padora: "Teopus menbix uyncen"

93 CucreMa ¥ COBOKYIIHOCTh ypaBHEHUI. PaBHOCHIIbHBIE CUCTEMBI U
CHCTEMBI-CIICACTBHUS

94 Cucrema u COBOKYITHOCTh YpaBHEHUI. PaBHOCHIIbHBIE CUCTEMBI U
CHCTEMBI-CIICACTBHUS

95 OCHOBHBIE METO/IbI PEILICHUS] CUCTEM U COBOKYITHOCTEH paliMoOHaIbHBIX
YpaBHEHUU

9% OCHOBHBIEC METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH MPPAIIMOHAIBHBIX
ypaBHEHUH

97 OCHOBHBIE METO/IbI PEIIEHUS] CUCTEM U COBOKYITHOCTEH MOKa3aTeIbHBIX
ypaBHEHUU

08 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYITHOCTEH MOKa3aTeIbHBIX
yYpaBHEHUHU

99 OCHOBHBIEC METO/IBI PEIIEHUS CUCTEM U COBOKYITHOCTEH JTorapu(MUIECKUX
ypaBHEHUH

100 OCHOBHBIE METO/IbI PEIIEHUS] CUCTEM U COBOKYITHOCTEH JTorapu(pMUIECKUX
yYpaBHEHUN
[IpumMeHeHne cUCTEM K PElIeHUI0 MaTeMaTHUECKUX 3aa4 1 3a/1a4 U3

101 pa3IMYHBIX 001aCTe HAYKU U peasibHOM KU3HH, HHTEepIpeTalus
MOJIyYEHHBIX Pe3yJbTaTOB
[TprMeHeHne CUCTEM K pElIeHUI0 MaTeMaTHYeCKHX 3a1a4 H 3a71a4 13

102 pa3nuuHBIX 00J1acTeil HAYKH U peaTbHOM KU3HH, HHTEPIPETAINS

[IOJIyYEHHBIX PE3YJIbTATOB




HpI/IMeHeHI/IC HEPABCHCTB K PCIICHHUIO MAaTEMATHUIYCCKUX 3a1a4 U 3a1a4 U3

103 pPa3IMYHBIX 00J1acTel HAYKU U PEaIbHOM KU3HH, HHTEPIIPETAIUS 1
MOJTy4YEHHBIX Pe3yIbTaTOB

104 KonTtponshas padora: "CrucremMbl palliOHAIbHBIX, UPPALTMOHATBHBIX 1
NOKa3aTeIbHBIX U JIOTapu(MUIECKUX YpaBHEHHA"

105 PannonaneHble ypaBHEHHS C TapaMeTpaMu 1

106 PanmonanbHbIE HEpABEHCTBA C TapaMEeTPaMU 1

107 PanyonaneHbIE CUCTEMBI € ITApaMETPAMU 1

108 WpparnmonansHble ypaBHEHUs, HEPABEHCTBA C MMapaMeTpaMu 1

109 HppanuoHanbHbie CHCTEMBI C TapaMeTpaMu 1

110 [TokazarenbpHbIe ypaBHEHUS, HEPABEHCTBA C IMapaMeTpaMu 1

111 IToka3aTenbHble CHCTEMBI C TAPAMETPAMHU 1

112 Jlorapugmuueckue ypaBHEHHs, HEPABEHCTBA C MMapaMeTpaMu 1

113 Jlorapudmuueckne CUCTEMBI C MapaMeTpaMu 1

114 TpuronomeTpruyeckue ypaBHEHHS C MapaMeTpaMu 1

115 TpuroHomeTprudecKkrue HEPABEHCTBA C TapaMETPAMU 1

116 TpuronomeTpruyecKue CUCTEMBI C TapamMeTpaMu 1

117 [TocTpoeHne U HcceJOBaHNE MaTEMATHIECKIX MOJIETICH peaTbHBIX 1
CUTYallUii C IOMOIIbIO YpaBHEHHH ¢ apameTpamMu

118 [TocTpoeHne U HccieI0BaHNE MaTEMATHIECKIX MOJIETICH peabHBIX 1
CUTyalMi C MOMOUIBIO CHCTEM YPaBHEHUH € ITapaMeTPAMH

119 [TocTpoenue u uccae0BaHNE MaTEMAaTUYECKUX MOJIEIEH peabHbIX 1
CUTYallUii C OMOIIbIO CUCTEM ypaBHEHUH C IapaMeTpaMu

120 KontpomnpHas padora: "3amaun ¢ mapamerpamu" 1

121 [ToBTOpeHnue, 06001IeHNE, cucTeMaTH3alus 3HaHui: "Y paBHeHus"

122 [ToBTOpenme, 0600IIEHNE, CUCTEMaTH3aIks 3HaHui: Y paBHEeHUS"




123 [ToBTOpeHme, 0000IICHUE, CHCTEMAaTH3allusl 3HAaHUH: Y paBHEHUS. 1
Cucrembl ypaBHEHUI"
124 [ToBTOpenue, 06001IeHNe, cucTeMaTu3anus 3Hanuii: "HepaBenctra"
125 [ToBTOpenue, 0600IIeHUE, ccTeMaTh3anus 3Hanui: "HepaBencraa"
126 [ToBTOpenue, 06001IeHNe, cucTeMaTu3anus 3Hanuii: "HepaBenctra" 1
127 [ToBTOpEeHmE, 0000IIEHNE, ccTeMaTH3anus 3Hanui: "IIpon3BogHas u e 1
npuMeHeHue"
128 [ToBTOpenue, 06001IeHNE, cucTeMaTu3anus 3Hanuii: "[Ipon3BoanHas u e 1
npuMeHeHue"
129 [ToBTOpenue, 06001IeHNE, cucTeMaTu3anus 3Hanui: "[Ipon3BoaHas u e 1
npuMeHeHue"
130 [ToBTOpenue, 06001IeHNE, cucTeMaTH3aus 3Hanui: "MHTerpan u ero 1
npuMeHeHue"
131 [ToBTOpenue, o6o0IIeHNe, cUCTEMaTU3aIKs 3HaHui: "OyHKIIUN" 1
132 [ToBTOpenue, 06001IeHNE, cucTeMaTH3aIus 3HaHui: "OyHKIN" 1
133 [ToBTOpenue, 06001IeHNE, cucTeMaTH3aIus 3HaHui: "OyHKIN" 1
134 Wrorosas koHTposibHas paboTa 1 1
135 HToroBas KOHTpoJIbHAsA paboTa 1
136 [ToBTOpEeHME, 0000IEHNE, CHCTEMATH3aIUs 3HAHUT 1
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 136 10
IT'EOMETPUSI
KoaunuyectBo 4yacos DJIeKTPOHHbBIE
Nen/m  Tema ypoka Kontposabupie | UH(poBbIe
Beero paGoThI oOpa3oBaTejibHbIE

pecypchl




[ToBTOpenue Temsl "KoopiMHaThl BEKTOpa Ha MIIOCKOCTH U B

1 " 1
IIPOCTPAHCTBE
2 [ToTOpenue Tembl "CkansipHoe IpOU3BEACHUE BEKTOPOB" 1
3 [ToBTOpenue Tems! "Boruncienue yria Mex1y BEKTOpaMu B 1
npocTtpaHcTBe"
4 [ToBTOpeHue Temsl "YpaBHeHHE PSAMON, IPOXOSIIEH Yepe3 Be TOUKU" 1
5 YpaBHEHHE MJI0CKOCTH, HOPMallb, YpaBHEHHE MJIOCKOCTH B OTPE3Kax 1
6 YpaBHEHME [JIOCKOCTH, HOPMallb, YpaBHEHHE IIJIOCKOCTU B OTPE3KAX 1
7 BekropHoe npou3sBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE TPOrPaMMUPOBAHUE 1
9 JIuHeliHble HEPABEHCTBA, JINHEHHOE TPOrPaMMHUPOBAHHE 1
HAJIUTUYECKUE METObI pacy€Ta yria Mex1y MpsIMbIMU B
10 A 7 Y 1
MHOTOTpaHHHUKaX
HAJIUTUYECKUE METObI pacuéTa yria MeX,1y MJI0CKOCTIMU B
11 A - Y 1
MHOTOTpaHHHUKaX
12 ®opmysa pacCTOSIHUSI OT TOUKH J10 TNIOCKOCTH B KOOpJAUHATAaX 1
13 Haxoxaenue paccTosiHuI OT TOYKHU A0 IUIOCKOCTH B KyOe
14 Haxoaenue paccTossHUM OT TOYKHU J0 IUIOCKOCTH B IPaBUIIBHON 1
UpaMuIe
15 KonTtponbnas pabota "AHamutuyeckas reomeTpust"”
16 CeueHuss MHOTOIPaHHUKOB: CTaHAapTHBIE MHOTOTPaHHUKHU 1
17 CedeHuss MHOTOTPAaHHUKOB: METOJI CIEA0B
18 CeueHust MHOTOTPaHHUKOB: CTaHAapTHBIE TUIOCKOCTH, ITEPECEUCHUS 1
IPSIMBIX U IJIOCKOCTEN
apaJuleJIbHBIE IPSIMBIE U TUIOCKOCTH: MapaljIelIbHbIE CEUEHUS
19 I1 1




20

HapanneanLIe IIPSAMBIC U ITIJIOCKOCTH: pacqéT OTHOIIICHUH

HapanneanHe MMPAMBIC U TINIOCKOCTH: YTJIBI MCIKAY CKPCIINBAIOIIUMUCS

21
PSIMBIMU

99 [leprienquKyIApHBIE MPSIMbIE U TNIOCKOCTU: CTaHAAPTHBIE TTAphI
NEPIEeHIUKYISAPHBIX TIOCKOCTEH U MPSIMBIX, CHMMETPUN MHOTOTPAHHUKOB

93 [TepnienquKkymnsipHBIC TIPSIMBIE U TUIOCKOCTU: TEOpPEMa O TPEX
MEePIeHIUKYIIsApax

24 [TepnienqukymnsipHbIC IPSMBIE U TUIOCKOCTU: BBIYUCIICHUS JJIUH B
MHOTOI'PAaHHHUKAX

o5 [ToBTOpEeHME: MIOMIAAN MHOTOYTOJILHUKOB, (DOPMYIIBI JIJIs TLTOIIAICH,
COOOpakeHUS TI0100US

26 [ToBTOpEeHME: TUIOMIAAN MHOTOYTOJIBHUKOB, (DOPMYJIBI JISl TUTIOIIAICH,
COOOpakeHHS TT0100MS

97 [ToBTOpEeHME: TUIOMIAAN MHOTOYTOJILHIUKOB, (hOPMYJIBI JUTSI TUIOIIAICH,
COOOpakeHHS TT0100MS

08 [1nomanu ceueHnii MHOrOrpaHHUKOB: TUIOLIAAN IOBEPXHOCTEM,
pa3pe3aHus Ha YacTH, COOOpaXKeHUs O 00us

29 Ilnomany ceyeHnii MHOTOTPaHHHUKOB: IUIOMIAN TOBEPXHOCTEN,
pa3pe3aHusi Ha 4acTH, COOOpaXkeHus o100

30 KonTpomnpHas padora "[loBTOpeHUE: MHOTOTPAHHUKH, CEYCHHUS
MHOT'OIPAaHHUKOB"

31 O61éM Tena. OObeM MPSIMOYTOJIBLHOTO MapajlieNenunea

32 3amaun 00 yaBOCHUH Ky0Oa, 0 KBaJpaType Ky0a; 0 TPUCEKIIUU yria

33 CrepeoMeTpuuecKue 3aa4u, CBI3aHHbBIE C 00bEMOM MPSIMOYTOIBLHOTO
napajuiejaenumnena

34 [Tpuxnanueie 3a1a4u, CBI3aHHBIE C BBIYMCIEHUEM 00BEMaA

MPsIMOYTOJILHOTO Tapajuiesienurnena




35

O0BEM IIPSIMON MPU3MBI

CrepeoMeTprUueCKUe 3a]a41, CBSI3aHHBIE C BBIYHCICHUEM 00hEMOB

3 IIPSAIMOM TIPU3MBI

37 [Tpuxnanueie 3a1a4u, CBI3aHHbIE C 00BEMOM MPSIMOMN TPU3MBI

38 Brrurcnenue 00bEMOB TEN ¢ TOMOIIBIO onpeaenéHHoro naterpaia. Oobpém
HAKJIOHHOM NPU3MBI

39 Brruucienue o0EMOB Te ¢ MOMOIIBIO onpeneaéHHoro naTerpaia. Oobém
MAPaMU/IbI

40 ®opmyna 06béMa nupamuabl. OTHOIIEHHE 00BEMOB MUPAMHUL C OOIIUM
YIJI0M

41 ®opmyna 06bpéMa upamuel. OTHOIIEHHE 00BFEMOB TUPAMUJL C OOIIIUM
YTIIOM

42 CrepeoMeTpHuueckue 3aaun, CBI3aHHbIE C 00bEMaMU HAKJIOHHOM MPU3MBI

43 CrepeomeTpHuyuecKue 3aa4u, CBI3aHHbIe ¢ 00bEMAMU MTHUPAMHUIBI

44 [Tpuxnanueie 3anayn no reme "OO0BEMBI Ten", CB3aHHbBIE ¢ 00BEMOM
HAaKJIOHHOM MPU3MBI

45 [Tpuxnanueie 3anaqn no reme "OOBEMBI TeN", CBA3aHHBIE C 00BEMOM
UpaMU/Ib

46 [Tpumenenue o0bEMOB. Boruncinenue paccTosHUS 0 MIIOCKOCTH

47 KontponbHas pabota 3a 1 nomyroaue

48 [umuaapudeckas TOBEPXHOCTh, 00pa3yronue MUINHAPUIECKON
MMOBEPXHOCTH

49 Humuuap. [Ipsamoit kpyrosoi nunueAp. I1nomans noBEpXHOCTH HUIMHAPA

50 Konunyeckas TOBEpXHOCTh, 00pa3yrolie KOHUYECKON MMOBEPXHOCTH.
Konyc

51 CeueHne KOHyca IIOCKOCTBIO, NApAJIEIbHOM INIOCKOCTH OCHOBAHUS




52

Yceuéunslii konyc. 300pakeHre KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomraae 6OKOBOM MOBEPXHOCTH U IMOJTHON TTOBEPXHOCTH KOHYCA

54 [Tnomanps 60KOBOW MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH KOHYCA

55 CrepeomeTpHuecKHe 3a/1a4i Ha JOKA3aTeIbCTBO U BEIYUCIICHHE,
MOCTPOCHUEM CEUCHM IIMIIMH/IPA, KOHYCa

56 CrepeoMeTpHUYECKHUE 3a/1a4d Ha JOKA3aTeIbCTBO M BEIYUCIICHHE,
MOCTPOCHHEM CCUCHHI IIMIIMH/IPA, KOHYCa

S7 [IpukitagHble 3a1a4n, CBSI3aHHbIE C [IWIMHIPOM

58 [Ipuxiagnaeie 3a1a4u, CBSI3aHHBIE C IHTHHAPOM

59 Cdepa u map

60 [epeceuenue chepsl u mapa ¢ wIockocThio. Kacanue mapa u chepsl
TUTOCKOCTBIO. Byt 1 m300pakenue mapa

61 ITepeceuenue cdepsl U mapa ¢ miockocTbio. Kacanue mapa u chepbl
IUIOCKOCTBI0. By u n3o0paxenue mapa

62 VYpasnaenue chepsl. [Ltomans chepsl u e€ gacre

63 Cummerpus chepsl 1 mapa

64 CrepeomeTpHUeCcKHe 3a/1a9i Ha JOKA3aTeIbCTBO M BEIYUCIICHHE,
CBsI3aHHBIE CO cpepoii U MapOM, TOCTPOCHUEM MX CEUYECHUH MIIOCKOCTHIO

65 CrepeomeTpHUecKHe 3a/1a9d Ha JOKAa3aTeIbCTBO M BEIYUCIICHHE,
CBsI3aHHBIE CO chepoii ¥ MapOM, TOCTPOCHHEM MX CEUCHHI TIIOCKOCTHIO

66 [IpuknanHblie 3a1a4u, cBsI3aHHBIE CO c(hepoii U Mapom

67 [ToBTOpEHME: OKPY)KHOCTD Ha IJIOCKOCTH, BBIYUCIICHUS B OKPYKHOCTH,
CTaHJapTHBIC TTOA00HS

68 Paznuunble KOMOMHALIMY TEN BPAIICHUs U MHOTOTPAHHHUKOB

69 3anaum no Teme "Tena ¥ MOBEPXHOCTH BpareHus"

70 3amaun o Teme "Tena ¥ MOBEpXHOCTH BpamieHus "




71

KoHnTtposbnas padota "Tena u moBepXHOCTH BpamieHus"

72 O0béMm unuHIpa. Teopema 06 00bEME MPAMOTO UITUHAPA

73 Brruncnenre 06bEMOB Tell ¢ MOMOILBIO onpeieéHHoro uaTerpana. Oobém
KOHYcCa

74 [Tnomraan 60KOBOY U MOTHON TOBEPXHOCTH KOHYCA

75 CrepeoMeTpHuuecKre 3aJa4i, CBI3aHHbBIE C BHIYUCICHUEM 00bEMOB
HWIMH]Ipa, KOHYyca

76 [Ipuknanueie 3anaun no Teme "OOBEMBI U MIIOLIAAN [TOBEPXHOCTEN TEn"
O06nEM 1mapa u mapoBoro cekropa. Teopema 00 06béme mapa. [lnomans

77 cheprl. CTepeoMeTpruyecKUe 3a/1aU, CBI3aHHBIE C BBIYUCICHUEM 00BEMOB
nrapa, mapoBOTO CETMEHTA | IapOBOTO CEKTOpa
[Tpuxnanueie 3ana4yn no reme "OOBEMBI Ten", CBA3aHHBIE ¢ 00BEMOM I1apa

78 U TIoma a0 chepbl. COOTHOMICHUS MEXTY MIIOMAASIMH IOBEPXHOCTEH U
00BEMaMHU MTOOOHBIX TEI
[Tono6ubIe Tena B mpocTtpaHcTBe. 3MeHeHne 00bEMa Mpu Mo 100UH.

79 CrepeoMeTpHuuecKue 3aJja4uu, CBSI3aHHbBIE C BBIYHCIEHHEM 00BEMOB TN U
IoIIaiel MOBepXHOCTEN

80 KonTponsHas padora "[1nomaam moBepXHOCTH U 00BEMBI KPYTIIBIX TET"

81 JBuxenust nmpoctpancTBa. OToOpaskeHus. J[BI>KeHUs U paBEeHCTBO QUTY.
OO01mue cBOWCTBa IBUKEHUI

82 Bunb! nBmkeHunit: mapanienbHbii IEPeHOC, IEHTpaIbHas CHMMETPHS,
3epKalibHasi CHMMETPHSI, TOBOPOT BOKPYT MPSMOA

83 [TpeoOpazoBanus momoowus. [Ipsmas u chepa Ditnepa

84 I'eomeTpuueckue 3aaun Ha TIPUMEHEHHUE JBIKCHUS

85 KonTponbhas pabota "Bektops! B mpocTpancTse"




O6o6matomee moBropenue 11 moHITHI 1 METOJI0B Kypca reomeTpun 10—

86 11 knaccoB, cucremaTusanus 3Hanuii: "[lapajsienbHOCTh TPSAMBIX U
IJIOCKOCTEM B IpOCTpaHCTBE"

87 Ob6o6maromee noropenue 11 nmoHsTuit 1 METO0B Kypca reomerpun 10—
11 knaccoB, cuctemaTu3aius 3Hanuii: "BekTopsl B mpocTpaHcTse"

88 O6o6mmaromiee nopropenue 11 nmonstuii u MeTogoB Kypca reomerpuu 10—
11 kmaccoB, cuctemaTu3aius 3Hanuii: "BekTopsl B mpocTpaHcTse"

89 O6o6mmaromiee nopropenue 11 nonstuii u MeTogoB Kypca reomerpuu 10—
11 kmaccoB, cucreMaTtu3anus 3HaHui: "O0beM MHOTOrpaHHUKA"

90 Ob6o6maromee moropenue 11 moHsTHI 1 METOJOB Kypca reomerpun 10—
11 kmaccoB, cuctemarusaius 3Hanuii: "O0beM MHOTOrpaHHUKA"
O6o6mmaromiee nopropenue 11 nonstuii u MeTogoB Kypca reomerpun 10—

91 11 kmaccoB, cuctematuzarus 3Hanuii: "[1nomanm moBepxHOCTH U 0OBEMBI
KpYyTJbIX Ten"

Ob6o6maroee noropenue 11 noHsATHt 1 METOJ0B Kypca reomerpun 10—

92 11 xnaccoB, cucremarusanus 3HaHui: "[11011a111 TOBEPXHOCTH U 0OBEMBI
KpYIJIbIX Ted"

93 Wroroas KoHTpOJIBHAS paboTa

94 Hrorosast koHTpOIBHAS paboTa

95 [ToBTOpEeHue, 06001IeHNE U cUCTeMaTH3aIMs 3HAHUI

96 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX WH)XCHEPHBIX M KOMITBIOTEPHBIX TEXHOJOTHI

97 Ucropus pa3BuTHs CTEPEOMETPUH KaK HAYKH U €€ pOJib B Pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUI

08 Wcropust pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B PA3BUTHH

COBPCMCHHBIX MHKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOT I




HcTopus pa3BUTHS CTEpPEOMETPHUH KaK HAyKH U €€ poJib B pa3BUTUU

%9 COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOIHI L
100 Hcropus pasBUTHs CTEpEOMETPUM KAaK HAYKH U €€ POJIb B Pa3BUTUHU 1
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI
101 Hcropust pa3BUTHS CTEPEOMETPUH KAaK HAYKH U €€ POJIb B Pa3BUTUHU 1
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI
102 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€ POJIb B Pa3BUTHHU 1
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8
BEPOATHOCTDb U CTATUCTHUKA
KoanuectBo yacos DJIeKTPOHHbIE
Nen/m - Tema ypoka KounrtpoJbHbie i possIe
Bcero o0pa3oBaTejibHbIE
padoThI pecypebi
1 HepasenctBo YeOniena. Teopema Yeonimena. Teopema beprymu. 1
3aKoH OOJBITUX YUCET
9 Hepasencto YeoOnimena. Teopema Uebnimena. Teopema beprymu. 1
3aKoH OOJNBIINX YHCET
3 Hepasencto YeoOnimena. Teopema Uebnimena. Teopema beprysu. 1
3aKoH OOJBIINX YHCET
Br100opouHBIif METO] MICCIIETOBAHUIA 1
5 [IpakTuueckast paboTa ¢ UCIOIB30BAHUEM AIEKTPOHHBIX TAOJIHII
6 ['enepanbHas COBOKYIHOCTb U Cy4aifHasi BHIOOpKa. 3HAKOMCTBO € 1

BBIOOPOYHBIMU XapakTeprucTukamu. OLeHKa CPeTHEro U AUCIIEPCHH




reHepalbHON COBOKYITHOCTHU C TIOMOIIBIO BBIOOPOYHBIX
XapaKTePUCTHK

I'enepanbHas COBOKYIHOCTD U ClTy4aifHasi BIOOpKa. 3HAKOMCTBO C
BBIOOPOYHBIMH XapakTepucTuKaMu. OleHKa CPeTHET0 U AUCTIEPCUU

! TeHEPaJIbHON COBOKYITHOCTH C IMMOMOIIIBIO BEIOOPOUHBIX 1
XapaKTePUCTHK

8 OrneHrBaHUE BEPOATHOCTEH COOBITHI TTO BBIOOPKE 1

9 Cratuctuyeckas runoresa. [IpoBepka npocreiiiux rumnores ¢ 1
MIOMOIIBIO CBOMCTB U3yYEHHBIX pacIpeesieHUH

10 Cratuctuueckas runoresa. [IpoBepka npocteimx runores ¢ 1
ITIOMOILBIO CBOMCTB M3YYEHHBIX pacIpeeIeHun

11 [IpakTrueckas paboTa ¢ HCTIOJIb30BAaHUEM AJICKTPOHHBIX TAOTHI] 1

12 [IpuMepsl HENIPEPBIBHBIX CIIy4alHbIX BEIMUMH. OYHKIUS IIJIOTHOCTH 1
BEPOSTHOCTH

13 PaBHOMepHOe pacnipenenenue. [Ipumepsl 3a1a4, MPUBOAAIIUX K 1
MIOKAa3aTeIbHOMY U K HOPMaJIbHOMY pacIpeieieHUsIM

14 @DyHKIUS MIIOTHOCTH BEPOATHOCTH MOKA3aTEIILHOTO PACHIPEeICHHS

15 @yHKIYA ITIOTHOCTU BEPOSTHOCTH HOPMAJIBHOTO PACIIPECIICHUS

16 ITocnenoBaTenbHOCTh OIMHOYHBIX HE3aBUCUMBIX cOOBbITHIH. [TprmMep 1
3ajauu, NPUBOJAIIEH K pacnipeaenenuto [lyaccona

17 [IpakTryeckas paboTa ¢ UCIIOIB30BAaHUEM JIEKTPOHHBIX TaOJIHIL 1

18 KoBapuanus nByx ciydaitasix BennuuH. Koadduuuent koppensuuu 1

19 CoBmecTHbIE HAOIIOIEHUS JIBYX BEIMUUH 1

20 Br16opounsiii kKoahGULueHT Koppensuun 1

21 Paznuuune Mexny TMHEHHOW CBA3BIO M TPUYMHHO-CIIEACTBEHHON 1

CBA3bIO




22

JIuueitnas perpeccust

23 [TpakTudeckast paboTa ¢ UCIOIB30BAHUEM ICKTPOHHBIX TAOJIHIL 1

24 IIpencraBneHye AaHHBIX ¢ HOMOILBIO TAOIMIl U TUarpaMM, 1
olnucareabHas CTaTUCTHKA

25 OnbITHI ¢ pABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU

26 Brruncnenue BeposiTHOCTEH COOBITUI C MPUMEHEHUEM (OpPMYIT

7 Brrauciienue BeposTHOCTEH COOBITHI C TPUMEHEHHEM TpaprUeCKUX 1
METOOB: KOOpPAWHATHAsS IpsMasi, IEpeBo, Anarpamma Diiepa

28 Cry4aiiHbple BEJIMYMHBI U PACTIPEIACTICHHS 1

29 Matematuueckoe OXKHIaHNue CIIy4ailiHON BEIMYMHBI 1

30 MareMaTHueCKOe OKUIaHUE CITyYaiHOW BETHMUMHBI 1

31 HToroBast KOHTpoOJIbHAsA paboTa 1

39 Brruucnenue BeposTHOCTEN COOBITHI ¢ TpUMEHEHUEM (HOPMYIT U 1
rpaduyecKuX METO/I0B

33 Brruucnenue BeposiTHOCTEH cOOBITUH € TpUMeHEeHHEeM (HopMyT U 1
rpaduuecKux MeTOJI0B

34 CrnyyaiiHble BEIMUMHBI U pacripeiesieHusi. MaremaTuieckoe 1
0’KMJaHUE CIYYalHON BEJIMYHUHBI

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemartuka: anredpa 1 Hadajla MaTeMaTHYECKOTO aHaIn3a, FTeOMETPHSI.
Anrebpa 1 Hadasla MaTemMaThueckoro ananusa, 10-11 kmaccsl/ Anumos I11LA.,
Konsarun 10.M., TkaueBa M.B. u npyrue, AKIinoHepHOE 00I1IECTBO
«3narenbctBo «IIpocBerieHue»

* MaTtemartuka: anrebpa v Hauajia MaTeMaTHIECKOT0 aHaIu3a, FTEOMETPHSI.
I'eomerpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kanomues C.b. u
npyrue, AkuuonepHoe obiectBo «M3aarenscTBo «lIpocBeiienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Anrebpa u Havasia MatremaTuueckoro anaiausa 10 -11 kmaccesl. Metoauueckue
pekoMenaanuu K yueonuky / I1I. A. Anumoga, FO. M. Konsruna, H. E.
®dEnoporoii u ap, AkimoHepHoe oduiectBo «M3narensctBo «lIpocBemenue»
Marematuka: ajireOpa ¥ Hayajla MaTeMaTUUYEeCKOTO aHalIu3a, TEOMETPHUS.
I'eometpus :10 -11-e knaccel: 6a30BbIi U yTIyOIEHHBIN YPOBHU:
METOMYECKUE pekoMeHaanuu K yueOnuky / JI. C. AtanacsH, B. ®. ByTy30B,
C. b. Kagomue Akmmonepnoe o0mectBo «M3aarensctBo «IIpocBenienner

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HNHTEPHET



