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IMNOACHUTEJIBHASA 3AIIMCKA

VYuebnplli Kypc «AnreOpa W Hadajga MaTeMaTUYECKOTO aHAIM3a» SBISETCS
OJIHUM W3 Hanbojee 3HAYMMBIX B MPOrpamMMe CpeIHEro o0Iero oOpa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAJIbHYIO 0a3y s
U3YYEHHUS] BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYroil CTOPOHBI, (hOpMHUpPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUICHHE OOy4YaIOMIMXCA Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OPMATUKH, OOLIECTBO3HAHMSI, HCTOPHH, CJIOBECHOCTH U APYIHX
JUCIMIUIMH. B paMkax AaHHOro ydyeOHOro Kypca oOydaromiuecs OBIJIaJI€BaoOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (OpMYJIUpYyeT CBOU
JNOCTUKEHHUS B MaTeMaTH4eckoit popme.

VY4eOHblll Kypc anreOpbpl M Hayajl MaTeMaTHUYECKOro aHallh3a 3aKJaJlbIBaeT
OCHOBY Ul YCIIEUIHOTO OBJIAJICHUS] 3aKOHaMHU (U3HUKH, XUMHUH, OWOJIOTHUH,
NOHMMaHUSI OCHOBHBIX TEHJICHIUN Pa3BUTUSI SKOHOMHUKH U OOLIECTBEHHOMN KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BAaTh UX Uil JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM XM3HH. B TO ke Bpemsi oBmajgeHue aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYEeCKOro aHalii3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATH
YTBEPKJICHUS C TIOMOIIBIO MHIYKLIUUA U PacCyk AaTh NEAYKTUBHO, UCIOIb30BAThH
000011IeHHEe W KOHKpETH3allMio, a0CTparupoBaHWE M aHaJOruw, (opmMupyer
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xonme usyuenus yuyeGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTrO
aHanu3a» OO0ydYarouIuecs: MOJIy4YaloT HOBBIA OMNBIT PEIICHHS MPUKIAAHBIX 3a/ad,
CaMOCTOATENLHOTO MOCTPOEHUS MAaTEMAaTUYECKUX MOJENEH peallbHbIX CHUTYalluH,
UHTEPHpPETallUd  TOJYYEHHBIX  pEUNIeHUH, 3HAKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMpPUPOJE, HAyKE U HCKYCCTBE, C
BBIIAFOLIMMUCS MaTEMAaTUYECKUMH OTKPBITUSAMU U UX aBTOPaMH.

VYyeOHblll Kypc 00JaaeT 3HAYUTENbHBIM BOCIHMTATEIbHBIM MOTEHIIMAIOM,
KOTOPBIM peanu3yeTcsi Kak 4Yepe3 y4eOHbI wmaTepuajn, CrnocoOCTBYHONIUN
(GopMUPOBAaHNIO HAYYHOTO MHMPOBO33PEHHsS, TaK W dYepe3 Cchenuduky ydeOHOM
JESITeNIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHON  KOHUEHTpAalud BHUMAHMS,
CaMOCTOSTENbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 34 MOJyUYE€HHBIN PE3yIbTaT.

B ocHoBe Metoauku oOydeHus anredpe U HayalaM MaTeMaTUYeCKOro aHaIu3a
JIEXKUT IEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

B ctpykType yuebHoro kypca «Anredpa u Hauajia MaTEMaTHUECKOTO aHATH3ay
BBIICJICHBl  CIEAYIOIIME COACPKATEIbHO-METOANYECKUE JIMHUKA: «Yucna u
BbIUMCIICHUSD», «DyHKIIMU U rpadukn», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTEMaTUYECKOro aHanu3a», «MHoxecTBa M JIoTHKa». Bce OCHOBHbIE
COZIEpKATEIbHO-METOIMUECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHHH [JBYX JIET



o0y4eHHs Ha YPOBHE CpeTHEro 0011ero 00pa3oBaHusi, ECTECTBEHHO JIOMOJHSAS IPYT
JpyTa ¥ TOCTENIEHHO HACHIIIAsICh HOBBIMHU TEMaMH | pa3fieiaMu. JlaHHbIH yaeOHbIN
KypC SBJISIETCS WHTETPATHBHBIM, ITOCKOJBKY OOBEIWHSAECT B cebe coaepkaHue
HECKOJIBKAX MAaTeMaTHYECKHX TUCIUILIINH, TaKUX Kak anaredpa, TPUTOHOMETPHS,
MaTEMaTUYECKU aHaIN3, TEOPHsi MHOXKECTB, MaTeMaTHUeCKas JIOTUKAa U JIpyTHUE.
I[To ™epe Toro kak oOydaromuecs OBJQJACBAIOT BcE Oojee MIMPOKUM
MaTEeMaTHYECKUM aIlllapaToM, y HHUX IOCJIeIoOBaTeIbHO (QopmMupyercs u
COBEPIIICHCTBYETCS yMEHUE CTPOUTh MaTEMaTHYECKyI0 MOJAEIb pealbHOU
CUTYaIN¥, MPUMEHSTh 3HAHUS, MTOJYYECHHBIC MPU W3YUYEHUN y4eOHOTO Kypca, s
PEIICHUs] CaMOCTOSATEIBHO CHOPMYIUPOBAHHON MATEeMATHUECKOW 3a/1ayu, a 3aTeM
UHTEPIIPETHPOBATH CBOW OTBET.

CopepxarenpHo-MeTOAUYECKass TUHUS «YuClia U BBIYUCICHHUS» 3aBepIacT
(dbopMHUpOBaHNE HABBIKOB MCIOIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 00Iero oopasosanusa. Ha ypoBHe cpennero oouero
oOpazoBanusi 0co00€ BHUMAaHHE yJenseTcs (QOPMUPOBAHUIO  HABBIKOB
paIoHaTbHBIX BBIYUCICHUH, BKIIOYAIONINX B CE0S WCIIOJIIb30BaHUE Pa3TUIHBIX
dbopM 3amucH YHWCIIa, YMEHWE JenaTh NPHUKUAKY, BBITIOIHATH MPUOIMKEHHbBIE
BBIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIPAKEHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTAMHU. 3HAaKOMbIe OOYy4YaloIMUMCS MHOXECTBA HATYPaIbHBIX, IEJBIX,
paloHaIbHBIX W JIEHCTBUTEIBHBIX  YHCEN  JOMOJHSAIOTCS  MHOXKECTBOM
KOMILJIEKCHBIX YHCel. B  KakIoM ©3 3THX MHOXKECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My cheuuuyecKkue 3aJayd M OMNEepaluu: JeJICHHe Halemo,
OTIEpUPOBAHUE OCTAaTKAMU HAa MHOXECTBE IIEJBIX YHCET, OCOOBIe CBOMCTBA
paIMOHAIBHBIX U UPPAIMOHAIBHBIX YKCeN, apuMETHYECKHUE OIepaIlu, a TaKkxKe
W3BJICUCHUE KOPHS HATYPaJbHOW CTEIMIEHH Ha MHOXKECTBE KOMILJICKCHBIX YHCEIL.
bnaromapsi mociieqoBaTenbHOMY pPACIIMPEHHIO KpPyra HCHOJIB3YEeMBIX YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSIMH WX NMPUMEHEHUS IS PEIICHUs Pa3IuYHBIX 3a7a4
dbopMupyeTCsl TpeICTaBIeHUe O €ANHCTBE MAaTEMAaTHUKH KaK HAyKH W €€ poJik B
MOCTPOCHUU MOJICNIC PEabHOr0 MHUpA, MUPOKO HCIOIB3YIOTCS 0000IIeHrne U
KOHKPETH3AIIHSI.

Jluaus «YpaBHCHUS W HEPABEHCTBA» pPEATM3YeTCS Ha MPOTSHKCHHH BCETO
oOy4eHHs Ha YpPOBHE CpPEIHErO OO0Iero oOpa3oBaHMs, MOCKOJIBKY B KaXIOM
paznene IlporpamMmbl MPEeAyCMOTPEHO pEIICHHE COOTBETCTBYIONMMX 3a7ad. B
pe3ynbrate oOydaromuecss OBJIAJEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMOHAIBHBIX, HPPAIMOHAIBHBIX, IIOKA3aTEIbHBIX, JIOTAaPUPMUUCCKUX H
TPUTOHOMETPUUYECKNX YpPAaBHCHHM, HEPABEHCTB M CHUCTEM, a TakkKe 3ajad,
colepkammx mapaMeTphl. [loydeHHBIE YMEHHS MIUPOKO HCIOJB3YIOTCS TpHU
UCCJIeIOBaHUM (DYHKIIMI C TTOMOIIBIO MPOU3BOIHOM, MPHU PEIICHUH MPUKIIATHBIX
3a/la4 ¥ 3a7a4 Ha HaXOXKJICHUE HAaWOOJBIINX U HANMEHBITUX 3HAUYCHUH (PYHKIIHUH.



JlanHasi cozepkaTelibHasi TMHUS BKJIIOYAeT B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBIMIOJIHATL ~ pacuy€Tsl 1O  (opMysiaMm, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UPPAMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKCHHM, a TaKKe BBIPAKEHUH,
COJIepKalINX CTENeHn H Jorapumbl. braaromaps u3yueHUIo anreOpanmuecKkoro
MaTepHaia MpPOUCXOIUT ajbHEHIIIee Pa3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO
MBIIIJIEHUST 00y4aromuxcs, GOpMHUPYIOTCA HABBIKU JCAYKTHBHBIX PaCCy>KICHUH,
paboTel C CHUMBOJBHBIMH (OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEH B BUJE PABEHCTB M HEPABEHCTB. AJredpa npeanaraet 3ppexkTuBHbIE
WHCTPYMCEHTBI [IJIsl PENICHUS TMPAKTHUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HATJIATHO IGMOHCTPUPYET CBOM BO3ZMOXXHOCTH KaK S3bIKa HAYKH.

ConepxarenbHo-MeToauueckas JuHUA «DyHKIMH W TpaQuKU» TECHO
NeperieTaeTcs ¢ APYTMMH JMHUSMHU y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aHaET MOCIE0BATEIbHOCTh U3YUYEHHs MaTepruaiia. M3yueHne cTeneHHou,
MIOKAa3aTeIbHOH, JIOTapU(PMUIECKON M TPUTOHOMETPUICCKUX (YHKIIUMA, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN NIl pelIeHus 3a71ad U3 JAPYrux yueOHBIX
NPEIMETOB U PEAIbHON U3HU TECHO CBS3aHO KaK ¢ MAaTEMaTHYECKUM aHaJIU30M,
TaK W C PEIICHHWEM YpaBHCHWW W HepaBeHCTB. [lpu 3TOM Oosblioe BHUMaHUE
yaensercs (POPMUPOBAHUIO YMEHHUS BBIPAXKATh (HOPMYJIaMU 3aBUCUMOCTH MEXKITY
pPa3IUYHBIMA BEJIMYMHAMU, HCCIEIOBATh MOJYyYCHHBbIC (YHKIUHU, CTPOUTh UX
rpaduku. Matepuan 3Toi cojiep>KaTeIbHON JIMHUM HalleJICH Ha Pa3BUTHE YMEHUUN
¥ HaBBIKOB, ITO3BOJISIOIINX BBIpaXKaTh 3aBUCHMOCTH MEXKIY BEIMYMHAMU B
paznuyHOil (opme: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero uzyudenwue
CIIOCOOCTBYET Pa3BUTHIO AJNTOPUTMUYECKOTO MBINUICHUS, CIOCOOHOCTH K
0000IIIeHNIO M KOHKPETU3AIIUH, UCTIOJIb30BAHUIO aHATIOTUH.

ConepxarenpHas nuHus «Hadanma maremMaTrueckoro aHaiau3a» IMO3BOJSET
CYIIIECTBEHHO PACIIUPHUTH KPYr KaK MAaTeMaTHYECKUX, TaK M MPHUKIAAHBIX 3a/ad,
JOCTYITHBIX OOYyYalomMMCs, TaK KaK y HUX TIOSBISICTCS BO3MOXXHOCTH CTPOUTH
rpa@uKyd  CIOXHBIX (YHKIHA, ONPEAeNiaTh WX HAMOOJbIINE W HAWMEHBIINE
3HAYCHUS, BBIYUCIATH IUIOMIAAN (QUTYp U OOBEMBI TeN, HAXOAUTh CKOPOCTU U
YCKOpEeHHsI TipolieccoB. JlaHHas coaepkarenbHas JIMHUS OTKPHIBAET HOBbBIE
BO3MOXXHOCTH TIOCTPOCHHUS MAaTeMaTHYECKUX MOJeNel pealbHBIX CHTYaIlUH,
MO3BOJISIET HAXOUTh HAMITyUIlIee PEIICHUE B TPUKIIAIHBIX, B TOM YHCIIE COIMAIbHO-
PKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBAaMH MaTEMaTHYECKOTO aHaJIH3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (HOPMAIbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIIJICHUS, (OPMUPOBAHUIO YMEHHMHA pACIO3HABaTh IPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE 1 HCKyccTBe. O0yuaroniuecs y3HaroT O BBIIAIOITNXCS
pe3yibTaTax, MOJYYCHHBIX B XOJIE Pa3BUTHS MaTEMaTHKH KaKk HAYKH, U 00 HX
aBTOpaXx.



ConeprxarenbHO-MeTOquYeCcKass TuHUs «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUM MHOXKECTB U MATEMAaTHYECKOM JIOTHMKUA. TeopeTHko-
MHOECTBEHHBIC MIPEACTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIbHOM MaTEMaTUKH
U TpeajaraloT Hau0oJiee YHUBEPCAIbHBIM SI3bIK, OOBEIMHAIOIIMI BCE pa3leibl
MaTeMaTUKH # €€ TPWIOKEHUN, OHU CBSI3bIBAIOT pa3HbIE MaTEMaTHYECKUE
JUCIUIUIMHBL W WX TMPWIOKEHUs B eauHoe 1enoe. [loaTomy BakHO naTh
BO3MOXKHOCTh OOydYaromemycsi TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIA SI3bIK
COBPEMEHHOM MaTeMaTUKH U UCIOJIb30BaTh €r0 JIJIsi BHIPAXKEHUS CBOUX MBbICIIEH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKH CJIeAyeT MpPU3HAThH
CBOWCTBEHHYIO €H CTpOroctb OOOCHOBAaHWUW U CIIEJOBAaHUE OIPEACIEHHBIM
npaBujiaM  TMOCTPOCHMSI  JIOKA3aTelbCTB.  3HAKOMCTBO  C  dJEMEHTaMu
MaTeMaTUYECKOW JIOTMKH CIHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
oOyyJaronuxcsi, H03BOJISIET UM CTPOUTh CBOU PACCYKICHHS HA OCHOBE JIOTUYECKHX
npaBuiI, GOPMUPYET HABBIKH KPUTHUYECKOTO MBIIICHHUS.

B yuebnom kypce «Anrebpa W Hayalla MaTeMaTUYECKOTO aHaU3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHUYE€CKOTO MOJICIMPOBAHMS, KOTOPbIE MPU3BAHbBI
CrocoOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB TOCTPOSHUSI MOJENEH peabHBIX
CUTyallMil, HCCIENOBaHUS JTHUX MOJEJIEH € MOMOIIBI0 anmnapara aiareOpsl u
MaTEMaTUYECKOTO aHajlu3a, WHTEPIpPETAly TOJYyYEeHHBIX pe3yJbTaToB. Takue
3a/laHusl BIUIETEHBI B KXKJIBIN U3 pa3/ielIoB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIHUPOKO HCIOJIB3YETCS ISl PelIeHUs] MPUKIaAHBIX 3aaad. [lpu
pelIeHUH  pealbHBIX  NPAKTHUUECKUX  3a7a4  OOydyarlluecs  pa3BUBAIOT
HaOII0IaTeNIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOIb30BaTh  aHAJIIOTHIO, 0000IaTh M KOHKPETHU3UPOBATH  IPOOIIEMY.
HesitenbHOCTh 1O  (OPMUPOBAHUIO HABBIKOB PEIICHMS] MPUKIAIHBIX 3a]a4
OpraHu3yeTcs B MPOIIecce U3yUeHUs BCceX TeM yueOHOTo Kypca « Anredpa u Hadana
MaTEMaTUYECKOIO aHaJIN3ay.

Ha wu3ydenme ydeOHOTO Kypca «Anrebpa W Hadasia MaTEMaTHYECKOTO
aHanuzay» otBomauTcs 272 vaca: B 10 kmacce — 136 gacoB (4 yaca B Henento), B 11
kjacce — 136 yacoB (4 vaca B Henemnio). ['eomeTpus sSBIsSETCS OJAHUM U3 0A30BBIX
KypCOB Ha YPOBHE CpeIHero oOmero oOpa3oBaHMs, TaK KakK O0ecrneyuBaeT
BO3MOXKHOCTh W3YyYE€HHS! JUCIUIUIMH E€CTECTBEHHO-HAYUYHOW HAIpPaBICHHOCTH U
IpPEeIMETOB TyMaHUTapHOTO Iukiaa. [loCKONBKY —JIOTMYECKOe MBIILIICHNUE,
dbopmMupyemMoe pu U3yUeHUHU 00yUaIOIUMHKCS MOHATUHHBIX OCHOB T€OMETPHUH, IIPU
JI0OKa3aTeIbCTBE TEOPEM M MOCTPOSHUU IETMOYKH JIOTHYECKUX YTBEPXKICHUM MpH
pEIICHNN TE€OMETPUICCKUX 3a]ad, YMCHHE BBIJIBUTATh W OIMPOBEPraTh THIIOTE3BI
HEMOCPEICTBEHHO HCIONb3YIOTCA MpPU PEUIEHUH 3aJ1ad €CTECTBEHHO-HAYyYHOI'O
IIUKJIA, B YACTHOCTU (DU3UYECKUX 3a]1a4.



Ilens ocBoeHus mporpaMmbl yueOHOTo Kypca «I'eoMeTpus» Ha yriryOJI€HHOM
YPOBHE — pa3BUTUE UHAUBUAYAJIbHBIX CIOCOOHOCTEHN 00yUaomuXCcsl IPU U3y4EHUN
FEOMETPUHU, KaK COCTaBISIONIEH mpeaMeTHo obnactu «MaremMatuka u
nH(popMaTrka» yepes o0ecreueHrue BO3MOKHOCTH IPUOOPETEHUS U UCTIOIb30BaHUS
0osee TIIyOOKHX T€OMETPUIECKUX 3HAHUM U JIEHCTBUHN, CIEIIM(PUIHBIX TEOMETPHH,
¥ HEOOXOIUMBIX JIJIsI YCIEHTHOTO MPodheCcCHOHATBHOTO 00pa30BaHus, CBSI3aHHOTO C
WCII0JIb30BaHUEM MAaTEMaTHKH.

[IpuopuTeTHBIMU 3aja4yaMU Kypca TE€OMETPUU Ha YTIyOJIEHHOM YpPOBHE,
PACIIUPSIONIMMH M YCUIUBAIOIIMNME Kypc 0a30BOTO YPOBHSI, SIBJISTFOTCSI:

paclIMpeHre NpeICTaBICHUs O T€OMETPUU KaK 4YacTU MHUPOBOW KYyJbTYpHI U
dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPY>KAIOIITUM MUPOM;

dbopMupoBaHHUE TPEACTABICHUS O IPOCTPAHCTBEHHBIX (PUTrypax Kak o
BOKHEUIIMX MAaTEeMaTUYECKUX MOJIENAX, IMO3BOJIAIONIUX OINKUCHIBATh W U3Yy4aTb
pa3HbI€ SBJICHUS OKPY>KAIOIEro MUpa, 3HaHUE MOHITUHHOTO anmnapara mno pasjeny
«CTtepeoMeTpusi» yueOHOTO Kypca FreOMETpHUH;

dbopMHupoBaHHEe  yYMEHHUS  BJIAJE€Thb  OCHOBHBIMM  TMOHSATUSMH O
MPOCTPAHCTBEHHBIX (UTypax M MX OCHOBHBIMU CBOWCTBAMHU, 3HAHUE TEOPEM,
dbopMynT W yMEHHE WX TPHUMEHSTh, YMEHHS JIOKAa3bIBaTh TEOPEMBI M HAXOIUThH
HECTaHJAPTHHIE CTIOCOOBI PEIICHUS 3a/1aY;

dbopMHUpoBaHUE YMEHHS PACllO3HABAaTh HAa YePTEkKax, MOJACIIX U B pPeaTbHOM
MUpE MHOTOIPaHHUKH M Teja BpalleHUs, KOHCTPYUPOBATh T'€OMETPUUECKHUE
MOJIENH;

dbopMHupOBaHE TOHUMAHUS BO3MOXHOCTH aKCMOMATHYECKOTO IOCTPOCHHUS
MaTEMaTUYECKUX TeOopuil, (POpMUpPOBAHUE TMOHUMAHUS POJIM AKCHOMATHUKU TPHU
MPOBEJEHUN PACCYKIACHUN;

dbopMupoBaHUe YMEHHS BIAJETh METOJAMH JI0KA3aTEJIbCTB U aJITOPUTMOB
pelIeHust, YMEHHs UX IPUMEHSTh, TPOBOJIUTH JI0KA3aTEIIbHBIC PACCYKACHUS B XOJI€
pelIeHUs] CTePEOMETPUUYECKUX 3a7ady W 3aJlad C MPAKTUYECKUM COJICPKAHUEM,
dbopMupoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKAa3aTEIbCTB  IPHU
000CHOBAaHMY MAaTEMAaTUYECKUX YTBEPKICHUM U POJIM AKCUOMATUKU B MIPOBEJICHUN
JEYKTUBHBIX PACCyKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIUICKTYAJIbHBIX M  TBOPUYECKUX
CIIOCOOHOCTEN 00Yy4aroIIMXCcs, MO03HABATEIbHOW aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS], THTEPECA K U3YUYEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIMOHAIBHOW TPaMOTHOCTH, PEJICBAHTHOW TIE€OMETPHHU:
YMEHHUSI PACMO3HABATh TMPOSBICHUS T'E€OMETPUYECKUX TMOHITHH, OOBEKTOB H
3aKOHOMEPHOCTEN B PEalbHBIX KU3HEHHBIX CUTYAIUSAX U MPU U3YUCHHUH JIPYTHX
y4eOHBIX  TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,



MOJENUPOBAHUSI PEANbHBIX CUTYyallUi, HCCIEIOBAHMS MOCTPOEHHBIX MOJEIIEH,
WHTEPIIPETALNN MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COJEPKATEIbHBIMU JIMHUAMH y4eOHOro kypca «l'eomerpusi» B
10-11 kmaccax sBistores: «lIpsmble ¥ IUIOCKOCTH B NPOCTPAHCTBEY,
«MHuororpannukm», «Tena Bpamenus», «BekToppl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo DPI'OC COO TtpebGoBaHHE «yMETh OIEPUPOBATH
HNOHATUSIMI», PEIEBAaHTHBIMU T€OMETPUM Ha YIiIyOJNEHHOM ypOBHE OOy4YeHUsS B
10—-11 kmaccax, OTHOCUTCSI KO BCEM COJICPKATEIIbHBIM JIMHUSIM Y4EeOHOTO Kypca, a
(¢opMupoBaHHE JIOTHYECKMX YMEHHUH  pacrpeaensieTrcss He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSM, HO U 1O TojaM oOydenus. ConepikaHue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yjibTaram ocBoeHus denepanbHoi paboueit
IpPOrpaMMbl, pacHpeleaEHHbIM MO TogaM OOy4eHHs, CTPYKTYpPHpPOBAHO TaKUM
0o0pa3om, 4TOObI KO BCEM OCHOBHBIM, MPUHIMIHAIBLHBIM BOIPOCaM 00yYaroImuecs
oOpamaiicb HEOAHOKPAaTHO. OTO  IO3BOJISIET OpPraHU30BaTh  OBJIAJICHUE
F€OMETPUYECKUMU MTOHSATHUSIMU U HABBIKAMH TOCJIEIOBATEIIBHO U MOCTYIIATENIBHO, C
cOOJII0/IEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY T'€OMETPUUYECKUX MPEACTABICHUN O0YyUYarOIIMUXCs, paCIMpss U yriayOmuss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[Tepexo k M3y4eHUIO TEOMETPUN HA YTIyOJIEHHOM YPOBHE TTO3BOJISIET:

co3martk  ycioBus s auddepeHnmanud  o0OydeHUs, IMOCTPOEHUS
UHIUBUAYAIbHBIX ~ 00pa30oBaTelIbHBIX MpOrpaMM, OOECHeunuTh YIIIyOJEHHOE
U3yYeHHE T€OMETPUHN KaK COCTaBIISIIONICH yueOHoro mpeamera «MaTteMaTHKay;

MOJTOTOBUTHh OOYYAIOIMIUXCA K TMPOAOHKCHUIO HW3YYEHUS MAaTEMaTUKH C
yu€ToM BbIOOpa Oynymiei mnpodeccun, obOecreunBas MPEEeMCTBEHHOCTb MEXKIY
0o01muM 1 mpodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenue yueOHOro kypca «I'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 vaca: B 10 kiacce — 102 ygaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 Jyaca B HEJIEIIO).

VYuebnblii kKypc « BeposiTHOCTB U cTaTUCTUKAY YTTyOIEHHOTO YPOBHS SIBISIETCS
OPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca yriyOJEHHOTO
YPOBHSI Ha YPOBHE CpeIHEr0 001ero oopasoBaHus. Y YeOHBIN Kypc MpeaHa3HAuCH
Uit GOPMUPOBAHMS Y OOYYAIONMIUXCS CTaTUCTUYECKOW KYJIbTYphl M MOHUMAHUS
pOJI TEOPUHM BEPOSTHOCTEW KaK MATEMaTUYECKOTO MHCTPYMEHTA I U3Y4YEHUS
CIIy4alHBIX COOBITH, BeTU4YUH U npoueccoB. [Ipu uzydennn kypca odoramarorcs
NPEICTaBICHUS OOYYaIOIIMXCS O METOJaxX HCCIeJOBaHUS W3MEHUYMBOIO MHPA,
pa3BUBAETCsd NOHUMAHUE 3HAYMMOCTH W OOLIHOCTH MAaT€MAaTHYECKHMX METOJ/IOB
NO3HAHUSA KAaK HEOTHEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS.



ConepxaHue y4eOHOrO Kypca HAaMpaBleHO Ha 3aKperuieHHe 3HAHUH,
MOJIYYEHHBIX MPU U3yUYEHUH Kypca Ha YPOBHE OCHOBHOT'O 00IIEero oOpa3oBaHus, U
Ha pa3BUTHE MPEACTABICHUN O CIyYalHBIX BEIMYMHAX U B3aUMOCBS3AX MEXKTY
HUMH Ha Ba)XHBIX MpPHUMEpPaxX, CIOKEThl KOTOPHIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0y4aronuxcs 10JKHO chOpMUPOBATHCS MPECTABICHUE O
HauOoJiee yrnoTpeOUTEIbHBIX U OOIIUX MATEMAaTHUYECKUX MOJIEIISIX, UCIIOIb3YyEMBIX
JUISl ONTMCAHMS aHTPOIIOMETPUUYECKHUX U JEMOTpapUIECKUX BETUYNH, TOTPEITHOCTEH
B Pa3JIMUHbIC POJIa U3MEPEHUSX, IITUTEILHOCTU 0€30TKa3HON pabOThl TEXHUYECKUX
YCTPOKNCTB, XapaKTEPUCTUK MACCOBBIX SIBIICHUI U TIPOIIECCOB B OOIECTBE. Y YeOHBIN
Kypc sBisieTcsi 06a30il 11 OCBOCHHSI BEPOSTHOCTHO-CTATUCTUYECKUX METOJIOB,
HEOOXOIMMBIX CIEIUATNCTAM HE TOJIbKO MHKEHEPHBIX CHEIUATLHOCTEH, HO TaKKe
COITMAJILHBIX U MCUXOJIOTUYECKHUX, TOCKOJIBKY COBPEMEHHBIE O0IIIECTBEHHBIE HAYKH
B 3HAUUTEIBLHOM MeEpe UCIOJB3YIOT anmapar aHajin3a OOJIBIINX JTaHHBIX.
[leHTpanpbHYIO 4YacTh y4eOHOTO Kypca 3aHMMAeT OOCYXICHHE 3aKOHA OOJBIIHIX
yucen — (PyHIaMEHTaIbHOTO 3aKOHAa MPHUPOABI, MMEIOMEr0 MaTEeMaTUYECKYIO
dbopmanuzamio.

B cooTBeTrcTBUM C yKa3aHHBIMH LEJISAMH B CTPYKType YueOHOTO Kypca
«BeposiITHOCTh M CTaTUCTHKA» HA YTIyOJIEHHOM YPOBHE BBIJICICHBI OCHOBHBIC
conepxatenbHble TUHUU: «CiydaiiHpie COOBITUSI U BepOSTHOCTH» U «CirydaifHbie
BEJIUYMHBI U 3aKOH OOJIBIIIUX YHUCEID.

[ToMrMMO OCHOBHBIX JUHUU B YU€OHBIH KypC BKJIIOUCHBI 3JIEMEHTHI TEOPUHU
rpadOB U TEOPUM MHOXKECTB, HEOOXOJIUMBIC [JIsi TOJHOLIEHHOTO OCBOEHUS
MaTepraia JaHHOTO Yy4eOHOTO Kypca M CMEXKHBIX MaTEMaTHYECKUX YUeOHBIX
KYpCOB.

Conepsxanue muHUN «CirydaiiHble COOBITHS M BEPOSITHOCTH CIIYKUT OCHOBOM
it GOpPMUPOBAHUS TIPEJCTABICHUN O PACHpPENCICHUH BEPOSITHOCTEH MEXTY
3HAYEHUSIMU CJIYYaHBIX BEJIMUYKMH. BaXHyI0 4acTh B 3TOW COAECPKATEIbHON JIMHUN
3aHUMAET W3Y4YEHUE TEOMETPUUECKOT0 W OWHOMHAIBHOTO pacHpeleieHUul u
3HAKOMCTBO C WX HENPEPBHIBHBIMU aHAJIOTaMHM — IOKAa3aTEIbHBIM M HOPMAJIbHBIM
pacnpeneneHusIMu.

TeMbl, CBsI3aHHBIE C HEMNPEPHIBHBIMU  CIyYalHBIMU BEJIMYMHAMU U
pacrpefieieHusIMM, aKIEHTUPYIOT BHUMAHHUE OOYYaIOIIMXCS HAa ONUCAHUU W
U3YYCHUU CIyYalHBIX SBJICHUN C MOMOIIBIO HETPEpBhIBHBIX (PyHKIUH. OCHOBHOE
BHHMAaHUE YAEJSIETCS M0Ka3aTeIbHOMY U HOPMaJIbHOMY PacipeacICHUSIM.

B yuebGHOM Kypce mpeaycMaTpuBaeTCs O3HAKOMHUTEIBHOE HU3YyUYCHHUE CBS3H
MEXIy CIydyalHbIMM BEJIMYMHAMU U OIHUCAHUE JTOM CBSA3U C TOMOIIBIO
kodhumreHTa KOppensIMu W €ro BBIOOPOYHOTO aHajgora. OJTH DJIEMEHTHI
COJIEpKaHMS Pa3BUBAIOT TEMY «JlHMarpaMmbl pacCeMBaHUs, U3yUCHHYIO Ha YPOBHE



OCHOBHOT'0 00111eT0 00pa30BaHusl, © BO MHOTOM OIMPAIOTCS HA CBEJICHUS U3 KYPCOB
anreGpsl U TEOMETPUH.

Emé oamH 27EMEHT  COoJep)KaHWs, KOTOPbIM  MpeajiaracTcs  Ha
03HAKOMUTEILHOM YPOBHE — TIOCJIEAOBATEIbHOCTh CIIyYalHBIX HE3aBUCHUMBIX
cOOBITHH, HACTYMAIONINUX B €IUHUIY BpeMeHU. O3HAKOMJICHUE C pacipeneeHueM
BEPOSITHOCTEW KOJMYECTBA TAaKUX COOBITUHA HOCUT pPAa3BUBAIONIUN XapakTep U
SBJISIETCS aKTyaJbHBIM JJISI OyAylIIux aOUTYPUEHTOB, MOCTYMAIOMIUX Ha y4COHBIC
CIICIMAIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, TICUXOJIOTHEH U
yIpaBJICHUEM.

Ha uzydenue yuebnoro kypca « BeposiTHOCTh ¥ CTAaTUCTHKA HA YTIIyOJICHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kinacce — 34 yaca (1 yac B Hegenro), B 11 kiacce
— 34 yaca (1 gac B HezeInIO).



COJEPXAHUE OBYUYEHUA

AJI'EBPA

10 KIIACC

Yucia 1 BBIYHMCICHUSA

Pammonansupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOIICHTHI,
OeckoHeuHble Mepuoanyeckue Apoou. I[lpumenenue apobGelt M MPOUEHTOB IS
pelIeHus NMPUKIIAIHBIX 3a7a4 U3 Pa3IuyHbIX OTPAC/ICH 3HAHUU U PEabHOU JKU3HU.

JlelicTBuTEeNnbHBIE 4Yucha. PanuoHanbHblE W UPPANMOHAIBHBIE YHCIA.
ApudmMernueckre  omepanMu ¢ JICUCTBUTEIBHBIMA  4YHUCIaMd.  MoOJylb
JEUCTBUTEIBLHOTO YKCIa U ero cBoicTBa. [IpuOmmkE€HHbIE BHIYMCICHHUS, TIPaBUIIa
OKpYTJICHHUS], IPUKH]IKA U OLICHKA PE3YJIbTaTa BEIYMCICHUI.

Crenenp ¢ ueneiM nokaszareneM. buHom Herorona. Hcenosb3oBanue
noAXo e (GopMbl 3alMUCH JEHCTBUTENBHBIX YUCEIT 1JI PEIICHUS MPAKTUYECKUX
3a71a4 ¥ IIPEJICTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENEHU U €r0 CBOMCTBA.

CreneHp C pandOHAIBHBIM ITOKAa3aTeleM MU €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIILHBIM IOKA3aTEIIEM.

Jlorapudm uymcma. CsorictBa mnorapudma. JlecsTuuHbIe W HATypaJbHBIC
JorapugMsbl.

CuHyc, KOCHMHYC, TAaHT€HC, KOTaHI'€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCUHYC M apKTAaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa W TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIE YpaBHEHHUSI M YpaBHEHMSA-CIeACTBUsA. HepaBeHCTBO,
pelLIeHNE HEPABEHCTRA.

OCHOBHBIE METOJIbI PEIICHUS LIENIBIX U APOOHO-PAlIMOHAIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOwIeHbl OT OJHOW IIepeMEHHOW. JleleHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3y. MHorouieHs! ¢ nienbiMu K03 huiimeHTaMu.
Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUHN, COJIEPKAIINUX CTENIEHU U KOPHHU.

NppannonaneHbie YpaBHEHHS. OcHOBHBIE METOJBI pemeHns
VPPalHOHAIBHBIX YPABHCHUMN.

[TokazarenbHble ypaBHEHHUS. OCHOBHBIE METOJIbl PEIICHUSI MOKA3aTEIbHBIX

YPaBHECHUU.
[IpeobpazoBaHue BRIPAKEHUH, COIEPIKALTUX JIOTapU(MBI.
Jlorapudmuueckue YpaBHEHUS. OCHOBHBIE METO/IbI pelLIeHus

Jorapu(MUYECKUX YPaBHCHHM.



OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIBI. [IpeoOpazoBanue
TPUTOHOMETPHUUECKUX BbIpaXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUI.

Pemenne cucreM IMHENMHBIX YpaBHEHUH. Marpuua CUCTEMBbl JIMHEHMHBIX
ypaBHeHU. OnpenenuTenb MaTPULIbl 2X2, €ro TEOMETPUUECKUN CMBICI U CBOMCTBA,
BBIYMCJICHUE €r0 3HA4YECHUs, NPUMEHEHUE OINPEHEIUTENA I PELICHUs] CUCTEMBbI
JVHEWHBIX ypaBHEHMI. PelleHne NpPUKIAgHBIX 3aad C I[OMOIIBI) CHCTEMBI
JIMHEWHBIX ypaBHEHUN. McciienoBanmue moCcTpOEHHOM MOJEIN C MOMOIIBI0 MATPHII
Y OINIPEAECITIUTEIEH.

[TocTtpoeHne maTeMaTUYECKUX MOJENEN PEAIbHOM CUTyalldd C MOMOIIBIO
YPaBHEHUW U HEPABEHCTB. lIpMMeHEHHE ypaBHEHHH U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3IuvHbIX 00JaCTeN HAYKU U peabHOM KU3HU.

DyHKIUU U TPaPUKU

@yHkus, crnocoObl 3agaHus (QyHkouu. B3amMHO o00paTHble (QYHKIUU.
Kommosumus  ¢ysknuit. 'paduk  QyHKIMU. OnemMeHTapHbIE TPeoOpa3zoBaHUs
rpaduKoB QyHKIIHIA.

OO6nactb ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hynu QyHkiuu.
[TpomesxyTku 3HakonocTossHCTBA. UETHbIE M HeuéTHbIe (pyHKUMU. [leproauyeckue
byaknun. [IpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl ¥ MUHHUMYMBI
dbynknuu. Hanbomnbiee u HaumeHblee 3HaueHus: QYHKIINM HAa IPOMEXYTKE.

Jluneitnasi, kBajpaTuyHash W ApOOHO-TMHEHHAs (PYHKIMU. DJIeMEHTapHOe
UCCJIEIOBAHUE U MTOCTPOEHUE UX rpaduKOB.

CrenenHast pyHKIMS ¢ HATypajbHBIM U LEIbIM NOKa3zareneM. E€ cBolicTBa u
rpacduk. CBoiicTBa U rpaduK KOPHS N-0i CTENEHH KaK (PYHKIIMH 0OpaTHON CTETIeHU
C HAaTypaJIbHbIM ITOKA3aTEJIEM.

[TokazatenbHass u jorapupmMuueckass (YHKIMH, UX CBOWCTBA U T'paUKU.
Hcnonb3oBanue rpadukoB GyHKIMMA 1715 pellIeHUs ypaBHEHUH.

TpuroHoMerpryeckass OKPYKHOCTb, OIIPEAECICHUE TPUTOHOMETPUUYECKUX
(GyHKINNA 9UCIIOBOTO apTyMEHTA.

OyHKIMOHAIBHBIE 3aBUCMMOCTH B pEAIBbHBIX IMPOLECCAX U SBJICHUSX.
I'paduku peaibHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCKOro aHajImu3a

ITocnemoBaTenbHOCTH, CHOCOOBI 3aJaHus IOcCJIeaoBaTeIbHOCTEH. MeTon
MaTeMaTU4eCKOM UHAYKIUHA. MOHOTOHHBIE U OTPAHUYEHHBIE ITOCIEN0BATEIBHOCTH.
Hcropusi BOZHUKHOBEHUS! MAaT€MaTHUYECKOrO0 aHallh3a KaK aHaiu3a OECKOHEYHO
MaJbIX.

Apugmernueckas 1 reoMeTpruUecKasl mporpeccuu. beckoneuHo yObiBaroas
reomerpuueckas nporpeccusi. Cymma 0eCKOHEYHO yOBIBAIOIIEH MeOMETPUUECKON
IIPOTrpeCcCU. JINHENHBIA U 3KCIOHEHINAIBHBINA POCT. Yucio €. @opmyia ClI0KHBIX



npoueHToB. Mcmonb30BaHWE NIPOTpecCMH Ui PELICHMs peajbHbIX 3aaad
IIPUKJIATHOIO XapakTepa.

HenpepsiBable ¢GyHKIMM W UX CBOWCTBA. TOUYKM pa3pbiBa. ACUMIITOTHI
rpadgukoB ¢yHkuuid. CBoicTBa (yHKUMA HENPEphIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PpELICHMs HEpaBeHCTB. [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
(GYHKIMI U1 perieHus 3a1ad.

[lepBas u BrOpas npousBoAHble PyHKIMU. OnpeeneHne, reoMeTpUuecKuil u
(u3HYECKUil CMBICT TPOU3BOJAHON. YpaBHEHUE KacaTeabHOUN K TpaduKy QyHKIUH.

[IpousBogusie  anmeMeHTapHbix  ¢yHKuud.  [IpousBomHas  CyMMbl,
POU3BEJICHUS, YACTHOTO U KOMIO3UIMH (PYHKIIUH.

MHokecTBa H JIOTHKA

MHOXeCTBO, Omepaluyd HaJ MHOXKECTBAMU M HX CBOMCTBA. Jluarpammebl
Oinepa—Benna. [IpuMeHEHME TEOPETUKO-MHOXKECTBEHHOTO — ammapara s
ONMCAHUs PEaJbHBIX IMPOLECCOB M SBJICHUM, NPHU PELICHUH 3a1a4 U3 JIPYTHX
y4eOHBIX MPEAMETOB.

Onpenenenue, Teopema, CBONCTBO MaTeMaTHUYECKOro OOBEKTa, CIEACTBHE,
JIOKa3aTeIbCTBO, PABHOCUJIBHBIC YPABHEHMS.

11 KIIACC

Yucia 1 BIYMCJICHUSA

HarypansHbie u nensie yucina. [IpumeHeHre npu3HAKOB JEIUMOCTH LIEJIBIX
yucesn, HauOonbimil oOmuii nenurens (manee — HOJl) m HammMeHsblnee ooiee
kpatHoe (nanee — HOK), octaTtkoB o moayito, airoputma EBkiua it pemeHus
3a/1a4 B LEJIBIX YUCTIAX.

KommnekcHpie uwncna. AnreOpamdeckas W TPUTOHOMETpUYECKas (HOPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHdecKkre orepanud ¢ KOMILUIEKCHBIMU
yuciaamMu. M3o0pakeHre KOMIUIEKCHBIX 4YHCEI Ha KOOPJWHATHOM IUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii cTeneHu U3 KOMIUIEKCHOTO uucna. [Ipumenenue
KOMITJIEKCHBIX YHCET IS PENICHHs (PU3NUECKUX U TEOMETPUICCKUX 3a]1ad.

YpaBHeHUS U HEPABEHCTBA

CucreMa 1 COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI
U CUCTEMBI-CIIE/ICTBUsI. PABHOCUIIbHBIC HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpruIeCKUX HEPABEHCTB.

OcCHOBHBIE METOJIbI PEIICHUS TIOKA3aTeNbHBIX U  JIOrapUPMUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUSI CUCTEM M COBOKYIMHOCTEH pallOHaIbHBIX,
UPpalMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHCHHIM.



YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMMU.

[IprMeHeHME ypaBHEHU, CUCTEM U HEPABEHCTB K PEUIEHUIO MAaTEMAaTHUYECKUX
3a/1a4 W 3a/1a4 U3 pa3IMYHbIX 001acTeil HAyKU U pealbHOW JKU3HU, HHTEpIIpeTalus
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUUM U Tpaduku

I'paduk kommosuumm QyHkui. I'eomerpuueckue oOpasbl ypaBHEHUN U
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpruyeckne PyHKIUU, UX CBOMCTBA U IPAPUKH.

I'padmyeckue MeTOnBl pelIeHHs ypaBHEHMM M HepaBeHCTB. | 'paduueckue
METO/bl PEILICHUS 3a/1a4 C TapaMeTpPaMH.

Ucnonb3zoBanue rpadukoB (QYHKIUNA [JIs1 UCCIENOBAHUS TPOLECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT IMPHU PEIIEHUU 3aJad U3 JAPYTHX yueOHBIX
MPEIMETOB U PEATIBHOM KU3HHU.

Havajia MaTeMaTH4eCKOro aHAJIN3a

[IpumeneHnre NMpoOM3BOJHON K UCCNEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxaeHne HanboIbIIero 1 HAaMMEHbIIEro 3Ha4YeHU N HelpepbIBHOM
(yHKUIHUU Ha OTPE3KE.

[IppmeHeHne TPOU3BOMHOM JUI HAXOXKACHUS HAWJIY4dlIero pEIICHHS B
INPUKIAIHBIX 3aJadax, Ul ONIPENCIICHUS CKOPOCTH M YCKOPEHHUsS IIpolecca,
3a1aHHOTO (HOPMYIION WU Tpa)UKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBooOpa3HbiX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuina Haxox1eHus epBOOOpPa3HbIX.

Nuterpan. 'eoMeTpuyecKkuil CMbICI HHTETpasa. BeIdyucieHne onpenes€HHOro
uHTerpana no popmyne Hetotona-Jleitonuria.

[IpumeneHre wHTErpana i HAaXOXJEHHUS IUIOMAJed IUIOCKUX (uryp u
00BEMOB r€OMETPUUYECKUX TEJL.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUW. MareMmatuyeckoe
MOJICIMPOBAaHUE peajbHBIX TPOIECCOB C TMOMOLIbI0 U depeHnantbHbIX
YPaBHEHHUM.

I'EOMETPUA10 KJIACC

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHSATUS  cTepeoMeTpuu. Touka, TmpsiMas, TUIOCKOCTb,
npocTpadcTBO. [loHsTHE 00 aKCMOMATHYECKOM IOCTPOSHUU CTEPEOMETPUHU:
AKCUOMBI CTEPEOMETPUHU U CIICJICTBUS U3 HUX.

B3anmHoe pacnonioxkeHue MpSIMBIX B MPOCTPAHCTBE: MEpPECeKarolIuecs,
napajiesibHble W CKpeluBaromuecs: npsimbie. [IpU3Haku CKpenMBarOIUXCs
npsmbiX. [lapaniensHOCTh TPSIMBIX U IJIOCKOCTEHN B MPOCTPAHCTBE: NMapaljiebHbIE



IIPSIMBIE B IIPOCTPAHCTBE, MAPAJIIEIBHOCTD TPEX MPSIMBIX, MAPAIIIEIBHOCTD IIPAMON
u 1ockoctu. [lapamienbHoe W UEHTpalbHOE MPOEKTUPOBAHUE, N300paKeHue
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNbHOrO MpoekTupoBaHus. M3o0paxeHue
¢uryp B mapajuiesIbHON MPOEKUHUU. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NpSMBIMU B IIPOCTPAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapauleIbHbIE
IJIOCKOCTH, CBOMCTBA rapajijIeIbHbIX IJIOCKOCTEMN. [Ipocreimue
IPOCTPAaHCTBEHHbIE (QUIYphl HA IUIOCKOCTH: TETpaj’Ap, MapaulelienuIe],
MIOCTPOEHHUE CEYCHUM.

[leprieHIMKYISAPHOCTH NPSIMOM M IUIOCKOCTH: NEPIIEHIUKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, MPSIMBIC MAPAJIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHIUKYIAPHOCTH IIPSAMOM U IUIOCKOCTH, TEOpemMa O NPsAMOU
NEPNEHINKYJIAPHON IIJIOCKOCTH. OpTroronansHOE MIPOEKTUPOBAHUE.
[leprieHIMKyISAp M HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHHUE
OT IPSIMOH J10 MIIOCKOCTH, MPOEKIHs (PUTyphI Ha MIIOCKOCTh. [lepreHaAnKyIspHOCTh
IJIOCKOCTEM: NMPU3HAK MEPHEHAUKYISIPHOCTU JBYX IUIOCKOCTEW. Teopema o TpEx
NEPIICHAUKYJISIPAX.

VIl B OPOCTPAHCTBE: YroJl MEXAY IPSAMOM M IUIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM U MHOTOTPAHHBIE YTJIBI.
CBoiicTBa INIOCKHUX YIJI0B MHOTOTpaHHOro yria. CBOMCTBA INIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yriia. TeopeMbl KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOIO yIJIa.

MHororpaHHuKHU

Buapbl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yrompHas
npu3Ma, npsmas 1 HaKJIOHHas IpU3Mbl, OOKOBasl U MOJHAs OBEPXHOCTh IPU3MBI.
[Tapautenenurnien, IpsAMOYTOJIbHBIN MTapAJUICIICIUIIE U €r0 cBoicTBa. KpaTyaiimme
NyTH Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHasi nupaMua, NpaBUiibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHEd MPaBUIBLHON MUPaMUIBL.
[IpaBuiibHBIE MHOTOTPAHHWKU: TMPABUJIBHAS IMpPHU3Ma W IPAaBWIbHAS NUPaMHUIA,
IpaBWJIbHAs TPEYroJbHAs MMPAMK/JIA U TPaBUIIbHBIN TETpasap, KyO. Ilpencrasnenue
O IIPaBWJIbHBIX MHOI'OTPAHHUKAX: OKTadAp, TOAEKa3IP U UKOCABP.

Briuncienre 5I€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AUaroHalid, YTJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH W IMOJHOW IMOBEPXHOCTU MPSIMOM MPU3MBI,
TUIOMIAh OCHOBaHMH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOU pu3Msl. [1omaas
OOKOBOM TOBEPXHOCTU M TOBEPXHOCTH TMPABWIBHOW TMHPAMUJIBI, TEOpEMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CummMmeTpuss B NIPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  NPABUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUss B MPAaBWJIBHOM MHOTOIPDAHHHUKE: CHUMMETPUS
napajuiejieliunea, CUMMETPUS IPABWIBHBIX IPU3M, CUMMETpUsS IIPABUIBHOU
IIAPAMUBI.



BexkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IIonsATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE U IPOTUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [eMCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKHX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
yucio. CBolcTBa ClI0KEHUS BEKTOPOB. CBOMCTBA YMHOKEHHsI BEKTOPA HA YHUCIIO.
[Tonarne xoMIuiaHapHble BEKTOpBI. IIpu3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. TeopemMa O Pa3IOKEHUU BEKTOpA IO TPEM
HEKOMIUIaHapHBIM  BeKTopaMm. [IpsmoyrompHas  cucrema  KOOpAMHAT B
npoctpaHcTBe. Koopaunatel BekTopa. CBsi3b MEXKIy KOOpPAMHATAMHM BEKTOpA U
KOOpJIMHAaTaMHd TO4YEK. YTOlN Mexay BektopamMu. CKalspHOE IpPOU3BEICHUE
BEKTOPOB.
11 KUIACC

TeJia BpaleHus

[TonsATHSA: TMIMHAPUYECKAsS TOBEPXHOCTh, KOHHUYECKAs IMOBEPXHOCTD,
chepuueckas TMOBEPXHOCTb, OOpa3yloIiue TMOBEepXHOCTEeH. Tema BpaleHUs:
WINHJP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxenue cheps
U IJIOCKOCTH, KacaTejabHasl IIOCKOCTh K chepe. M3o0paxkeHue Ten BpallleHHs Ha
miockocTu. Pa3BépTka nunmuapa u konyca. Cummerpusi chepsl U mapa.

O6bEéM. OcHOBHbIE CBOMCTBa 00BEMOB Ten. Teopema 00 o00bEME
IPSIMOYTOJILHOTO Tapajuiesienunena u ciaeactBuss u3 He€. OO0bEM mpsMoil u
HAKJIOHHOW MPU3MBI, [IJIUHJpA, TUPAaMHUIbl U KoHyca. O0BEM I1apa M MIapoBOTO
CerMeHTa.

KoMOuHanuym Ten BpalieHuss ¥ MHOTOTpaHHUKOB. Ilpu3ma, BIHcaHHAs B
IWUIMHIpP, ONHCaHHas okojo mwimnHapa. Ilepeceuenne cdepsl u mapa ¢
wiockocThio. Kacanue mrapa u cdepsl miockocThio. [loHATHE MHOTOTpaHHHKA,
OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WU TEJO
BpAallICHMUS.

[Tnomanp MOBEPXHOCTH LUJIMHAPA, KOHYCA, IUIOMEAAs Chepbl U e€ yJacTeil.
[Tonobue B mnpoctpanHcTBe. OTHOLIEHHE OOBEMOB, IUIONIAACH MOBEPXHOCTEH
nonoOHbIX Quryp. IlpeoOpazoBanue momoOus, romoreTus. Pemienuwe 3agady Ha
IUIOCKOCTHU C UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHre cedyeHnid MHOTOTPAaHHUKOB M TEJI BPAIICHUS: CCUCHHSI ITMITHH/IPA
(mapaJyienbHO W MEPIEHAUKYISIPHO OCH), CEYeHHUsi KOoHyca (mapajuielibHbIe
OCHOBAHUIO M MPOXOJSAIINE Yepe3 BEPUINHY), CEUSHUS I1apa, METOIbI TOCTPOCHUS
CEUYCHHI: METOJ| CJIEJ0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJI TIEpeHOca
CEeKyIIeH MIOCKOCTH.

BeKTOpbl H KOOPAUHATHI B IPOCTPAHCTBE



Bexkrtopsl B npoctpancTBe. Onepanuu HaJl BEKTOpaMU. BEeKTOpHOE YMHOKEHUE
BEKTOpOoB. (CBOHCTBa BEKTOPHOIO yMHOXeHUsA. [IpsAMoyrosibHas cucrema
KoopAuHaT B mpoctpaHcTtBe. KoopauHarel BekTopa. PasioxeHune BekTOopa Mo
6azucy. KoopanHaTHO-BEKTOPHBINA METO/I IIPU PEIICHUU T€OMETPUUECKUX 3a/1au.

JIBU:KeHUs B IPOCTPAHCTBE

JBuxenus npoctpaHcTBa. OTtoOpakenus. [[BMyKeHUsS U paBEHCTBO (UTYP.
OOmue cBoicTBa JBW)XEHUW. Buibl JIBWXKEHUN: MapaulebHBIM IEPEHOC,
LEHTpajdbHass CUMMETPHS, 3€pKajJbHasi CUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[TpeobpazoBanus mogobus. [Ipsmas u cepa Ditnepa.

BEPOATHOCTDBb U CTATUCTHUKA
10 KUIACC

I'pad, cBsazubIii rpad, myTu B rpade: nukibl U nenu. CteneHp (BaJeHTHOCTD)
BepiHbL. ['padbl Ha iockocTu. JlepeBbs.

Crny4aiiHble SKCIIEPUMEHTBI (OIBITHI) U CIy4YalHbIE COOBITUSA. DJIEeMEHTapHbIE
coObITus (Mcxonbl). BeposiTHOCTH ciiydallHOrO coOOBbITHSA. BIM30CTh YaCTOTHI U
BEPOATHOCTU cOObITHI. CiyyaliHbIe OBITHI C PABHOBO3MOKHBIMH 3JI€MEHTapHBIMU
COOBITUSIMH.

Omnepainuu HaJ COOBITUSIMU: TIEpeceueHne, 00beIMHEHNE, TPOTUBOIOIOKHbIE
coObITus. J{narpammel Ditnepa. @opMyiia C0KEHHS BEPOATHOCTEH.

YcnoBHAsE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydaillHOTro
skcnepumenTa. Gopmyia nosHou BepossTHOCTH. Popmyna baiieca. He3aBucumslie
COOBITHSI.

bunapHbIil ciydaiiHblil ONBIT (MCHBITAHKE), YCIIeX U Heyaadya. He3aBucumele
ucnbiTanus. Cepus HE3aBUCHMBIX MCIIBITAHUN 10 MEpBOro ycrexa. IlepectanoBku
u (akrtopuan. Yucno couertanmii. Tpeyrompuuk Ilackams. dopmyna OuHOMA
Herorona.

Cepust He3aBUCUMBIX UcTibITanui bepaynu. CiaydaitHbii BHIOOP U3 KOHEUHOM
COBOKYITHOCTH.

Cnyuaiinas  BenmunHa. Pacnpenenenue  BepositHOcTeH.  Jmarpamma
pacnpenenenusa. Onepaiuu HaJ Cly4yalHbIMU BeauuuHaMu. buHapHas ciiy4yaliHas
BenuuuHa. [lpumepsl pacnpenesieHHWii, B TOM YHCIE€ TE€OMETPUUECKOE U
OMHOMUATLHOE.

CoBMmecTHOE pacnpenelieHUue JBYX CilydalHbIX BenuuyuH. HeszaBucumbie
CIy4YalHble BEJIMYMHBL.MATEMAaTUUYECKOE OXKHAAHUE CIIYYaWHOW BEIWYHHBI
(pactipenenienus).  llpumepbl  NpUMEHEHHMST  MAaTEMaTHYECKOro  OXKUAAHUS
(ctpaxoBaHue, JoTepes). MaremaTH4eckoe OXHUJAaHHEe OWHApPHOW CiydalHON



BEJIMYMHBI. MaTeMaThuueckoe OXKHUJAHHE€ CYMMbl CIyYallHbIX  BEJIHWYUH.
MareMatrnyeckoe 0XHIaHie T€OMETPUIECKOTr0 U OMHOMHUAIBHOTO PACTIPEICICHUM.
Jucriepcuss W CTaHAAPTHOE  OTKJIOHEHWE  CIYYaWHOM  BEIIMYUHBI
(pacnpenenenus). Jlucnepcus OMHApHOM ciy4ailHOM BelnM4MHBL. MaTteMaTudeckoe
0’KHMJIaHUE MPOU3BEICHUS U JUCTIEPCUS CYMMBI HE3aBUCUMBIX CITyYailHbIX BEJIUYHUH.
Jucnepcusi W CTaHIApTHOE OTKJIOHEHHWE OWHOMHUAIBLHOTO pacHpe/ieseHus.
Jucnepcus 1 CTaHIapTHOE OTKIIOHEHUE T€OMETPUUECKOTO paclpeiesICHHUs.

11 KIIACC

HepaBenctBo YeoOniméBa. Teopema YeOwiména. Teopema bepuymiu. 3akon
Oonpmmx  uyucen.  BpIOOpouHBIH  METOJ ~— MccienoBaHWi.  BeiOopouHbie
xapakTepucTuku. OLeHUBAaHUE BEPOSITHOCTH COOBITHS 1O BHIOOPOYHBIM JTAHHBIM.
[IpoBepka mpocTeluX rurnoTe3 ¢ MOMOIIBIO U3YUYEHHBIX pacIpeie/IeHUN.

HenpepriBHble ciydaiinble BenuunHbl. [Ipumeppl. DyHKIUA IIIOTHOCTH
BEPOSAATHOCTH pacmupenesieHus. PaBHOMepHOe paclpeneneHne M ero CBOMCTBA.
3ajauy, NpUBOSIINE K TOKA3aTEIbBHOMY PACHPEAEICHUIO. 3a/1aui, IPUBOISILNE K
HOpPMaJIbHOMY pacIpeeNeHuIo. OyHKIMA IJIOTHOCTH BEPOSITHOCTHU
MI0KA3aTeJIbHOTO pacipeaesieHus, PyHKIUs MIIOTHOCTU BEPOSATHOCTH HOPMAJILHOTO
pacnpenenenusa. yHKIUS INIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACTIPEACIICHMUS.

[locnenoBaTenbHOCTh  OAMHOYHBIX ~ HE3aBUCHUMBIX  COOBITHM.  3amauw,
NpUBOJAIIKE K pacupeneneHuto [Iyaccona.

Koapuanus nByx ciydaitapix BeanunH. Koapunuent nuHeitHol Koppensium.
CoBMecTHbIC HAOMIOACHUS IBYX Beau4nH. BeiOopouHbiil KodhPuimeHt
Koppesauuu. Paznnune Mexay JTUMHEWHOMN CBSI3bI0 U IPUYMHHO-CIICICTBEHHON
CBS3b0. JIMHENHAS perpeccusi, METOJ HAaUMEHBIIINX KBaJApPaTOB



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

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:x1aHCKOro BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUMCKOI0o 00IIIeCTBA, TPEACTABICHUE O MATEMATUYECKUX
OCHOBax (DYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUH, MNPOUETYP
rpakaaHcKkoro  ofOmiectBa  (BBIOOPBI, ONPOCBI HM  JPYroe), yMEHHE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTE€MAaTHWKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
WCIIOb30BaHUE OTUX JOCTHIKEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHMWE JYXOBHBIX IEHHOCTEH POCCHUICKOTO Hapojaa, ChOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUA, dTUYECKOTO IMOBENICHHS, CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHHUEM JOCTHXKCHUN HAYKU U JAESATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIa/ia B TOCTPOCHHUE YCTOMUMBOTO OYIyIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj1au, PEIICHUN, PACCy ACHUN, BOCIPUUMYUBOCTD
K MaTeMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3nueckoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUA B
MHTEpEecax 3/I0pOBOro v 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 370POBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHN U
OTIbIXa, peryisipHas (pu3snveckas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AESTEIbHOCTHIO;

6) Tpy10BOIr0 BOCIIMTAHMSI:

FOTOBHOCTh K TpYyHdy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paziuuHbIM  chepaM  NPodEeCCHOHAIBHOM  JESATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymerd mpodeccnr U peaqru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,



FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO W
caMOOOpa30BaHMI0 Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUH MPAKTUUECKUX 3a]lady MaTeMaTUYeCKON HaMpPaBJICHHOCTH;

7) 3K0JOru4eCKOro BOCIMTAHMS :

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKONM  KYJIbTYphl, ITOHUMAHHE BIIMSHUS
COLMAIbHO-DPKOHOMHYECKHUX IMPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMATIBLHOU
Cpelbl, OCO3HAHUE TII00AIBHOTO XapaKTepa IKOJIOTUUECKUX MPpoOieM, OpUeHTAIUS
HAa TPUMEHEHHE MAaTEMAaTHMYECKUX 3HAHUM IS pelieHus 3ajady B 00JacTu
OKpY>Kalolllel cpenbl, IUIAHUPOBAHUE TIOCTYIIKOB M OLIEHKHM WX BO3MOKHBIX
MOCJICACTBUU JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U 00I1IE€CTBEHHOMN MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKOM
HAYKHU Kak cepbl 4eTOBEYECKOM IeATeTLHOCTH, STANOB €€ Pa3BUTHS M 3HAUUMOCTHU
JUIs. Pa3BUTHSL LIMBUJIU3ALIMH, OBJIAJICHUE SI3BIKOM MaTEMaTHUKU W MaTEMaTHYECKOM
KYJIbTYpOU KaK CpEeJICTBOM IMO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISTH MPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATeIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AeiicTBU:

BBUSIBISITh U XapAaKTE€PU30BaTh CYILIECTBEHHBIE INMPU3HAKHM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUW MEXKIYy MOHATUAMH, (POPMYIUPOBATH
ONpe/IeNICHUs] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCU(UKAIIUU,
OCHOBaHWUS /711 0000IICHNS ¥ CPAaBHEHHS, KPUTEPUU MTPOBOJIMMOTO aHAJTN3a;

BOCIIPUHUMATh,  (opMylIupoBaTh U  NPEOOPa3OBBIBATH  CYXKIACHHUS:
yTBEPAUTEIbHbBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3AaMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPKIACHUSAX, MpEIIaratb KPUTCPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEOYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSATENIBHO J0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTh TPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHus ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pPEIICHUsI, BRLIOUpATh HanboJIee MOAXOIAUIUN C YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBare/ibCKue 1eiCTBUA:



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

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

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

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

Pabora ¢ unpopmaumeii:

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

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATH U MHTEPIIPETUPOBATH MHPOPMAITUIO PA3IUYHBIX BUAOB U (hopM
peACTaBIICHHUS;

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

OIICHUBATh HaJIEKHOCTh uHopManuu 1o CaMOCTOSITEIILHO
c(hopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIe YHUBepPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPMHUMATh U (OPMYIIUPOBATH CYXJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOIICHUS, ICHO, TOYHO, TPAaMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX
M TMHUCbMEHHBIX TEKCTaxX, JlaBaTh IIOSICHEHUS II0 XOJy peIICHUs 3aJ1auH,
KOMMEHTHPOBATH MMOJYyYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXKJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOeMBbl, pemaeMoi 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEILICHUs, COIMOCTABIATh CBOM CYXICHUS C CYXXICHUSIMH JPYTHX YYaCTHHUKOB
Jyajora, oOHapyXKUBaTh Pa3jiMuue M CXOJICTBO MO3UIIMH, B KOPPEKTHOH (opme
dbopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAYKEHUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIIEOBaHMUS,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4Y4E€TOM 3a/1ad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE [1eiicTBUSA
Camoopranusanus:



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

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

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

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

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

CoBMmecTHAs 1eATEJIBHOCTD:

MOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUAYAIbHON
paboTBl TpHM pEHICHWH YYEOHBIX 3a7a4, MPUHAMATH IIeJb COBMECTHOM
JeSITebHOCTH, TUTAHUPOBATh OPTaHU3aIMI0 COBMECTHOM palOTHI, pacHpenensTh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3yJIbTaT pabOThI, 00001IATH
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acCTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE MTYPMBD) U UHBIE), BBITIOIHATH CBOIO YaCTh PaOOThI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTUMH YICHAMHU KOMaH/bI, OIICHUBATH KA4€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TO KpUTEpUsM, CGHOPMYITUPOBAHHBIM  YYACTHHUKAMU
B3aMMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

AJITEBPA

K xonmy oOyuenuss B 10 kuacce oOywaromuiicss HOJY4YUT CIEAYIOLIUE
IpEeIMETHBIE PE3yJIbTAThl MO OTACJIbHBIM TeMaM paboyell MmporpaMmbl y4eOHOTO
Kypca «AnreOpa U Hadyajla MaTEMaTUYECKOTO aHAIU3a»:

Yuciia ¥ BIYHCICHHSA:

CBOOOZIHO OINEpPUPOBaTh NOHATHUAMU: PALMOHAIBHOE YHCIO0, OECKOHEYHas
nepuoauyeckas JIpoOb, TMPOLEHTHI, HPPALMOHATBLHOE YHCIO0, MHOXECTBA
pPalMOHAIBHBIX U IEUCTBUTENIbHBIX YUCEN, MOYJIb JEHCTBUTEIBLHOTO YHCIIA;

OPUMEHATh JpoOM M NPOLEHTHI JUIsl PELICHHs NPUKIAJAHBIX 3a1ad U3
PAa3IMYHBIX OTPACJIEN 3HAHUU U PEATIbHOU KU3HU;

OPUMEHATH NPUOJIMKEHHBIE BBIYUCIICHUS, [TPaBUJIa OKPYTJICHUS], IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYUCIICHUN;



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

CBOOOJHO OIEpPUPOBATh MOHIATHEM: apU(PMETUUECKUN KOPEHb HATypaJbHON
CTEIICHH;

CBOOO/IHO ONEPUPOBAThH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I10Ka3aTeleM;

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

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

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

YpaBHeHMs U HEPABEHCTBA:

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

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

CBOOOZHO OIEpPUPOBaTh MOHATUSMU: MHOTOUIEH OT OJHON MEepEeMEHHOM,
MHOTOUJIEH € LENBIMU KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JICIICHHUE
MHOTOWICHAa Ha MHOIOYIEH C OCTaTKoM, Teopemy be3dy m Teopemy Bumera mis
peleHus 3a1ay;

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

UCIIOJb30BaTh CBOMCTBA JEHCTBUII C€ KOpHSAMH [UIsl IpeoOpa3oBaHus
BBIPAKCHUN;

BBINIOJIHATH MPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHUH, COAEPIKALLUX CTENEHH C
pPaLMOHAIIBHBIM ITI0KAa3aTelIeM;

UCII0JIb30BaTh CBOICTBA aorapudpmoB VIS npeoOpazoBaHus
J0rapu(pMUYECKUX BbIPAKEHUN;

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



NPUMEHATHh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI Uil PpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUH;

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

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

DOyHKUMU U rpapuKu:

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

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

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

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

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

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

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

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

Hauana maTeMaTH4ecKOro aHAJIM3a:

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

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



CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3aJaHUS
MOCJIEI0BATENBHOCTEN, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
MIOHUMAaTh OCHOBBI 3apOXKJCHUS MAaTeMaTHUYECKOr0 aHajau3a KakK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OMIEPUPOBATH MOHATUSIMHU: HETIPEPHIBHBIC (YYHKIINH, TOUYKH pa3phbiBa
rpaduka GyHKIIUH, aCHMITTOTHI Tpaduka QyHKIINH;

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

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

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

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

MHo:xecTBa U JIOTHKA:

CBOOOJHO  ONEpUpOBaTh  MOHATHUSMHU:  MHOXECTBO, OIEpaluud  HaJ
MHOECTBaMU;

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

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

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

Yuciia 1 BBIYUCTICHUSA:

CBOOOIHO OMIEPUPOBATH MOHITUSIMU: HATYPAIbHOE U 1IEJI0€ YUCII0, MHOXKECTBA
HATypaJIbHBIX U IEJBIX YHCEJ, UCIOIb30BaTh MPU3HAKU JAEIUMOCTH LIEJIbIX YHUCEII,
HOJl u HOK HarypanbHbIX 4yuCeNn AJis pElICHUs 3a7ad, MPUMEHSATh aJrOpUTM
EBximpna;

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

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

YpaBHeHHSs U HEPABEHCTBA:



CBOOOJTHO OMEPHUPOBATH TOHITHAMU: HpPpAIMOHAIBbHBIC, MOKa3aTeIbHbIE U
JorapuMUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PEIIEHUS C TOMOUIBIO
PaBHOCHJIBHBIX TIEPEXO0JIOB;

OCYLIECTBJIATH OTOOpP KOpPHEH TpH PpELIEHUH TPUTOHOMETPUYECKOrO
yYpaBHEHHS;

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

CBOOOJTHO OTIEPUPOBATH MOHSATHUSMH: CHCTEMa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBbI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW pAallMOHANBHBIX, HPPALUOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(MUYECKUX YpaBHEHUN U HEPABEHCTB;

peuath paloOHaJIbHbIE, UppalroHaIbHbIE, MOKa3aTelIbHbIE,
gorapuMUYECKUe U  TPUTOHOMETPUUYECKHE YpaBHEHHUS W  HEPaBEHCTBA,
COJZIEpIKallli€ MOJIYJIN U TapaMeTPhl;

IPUMEHSTh TpaduuecKre METOAbI JAJI PEIIeHHs] YPaBHEHUN U HEPaBEHCTB, a
TaK)Ke 3a/1a4 C MapaMeTpaMus;

MOJICTMPOBaTh peallbHble CHUTYyalldd Ha S3bIKe anreOpbl, COCTAaBIATH
BBIpAKEHUS, YpPaBHEHHS, HEPABEHCTBA M HX CHCTEMBbI MO YCIOBUIO 3a/1auH,
UCCJIeIOBAaTh IOCTPOCHHBIE MOJIEIM C HCIOJIb30BAHUEM afiapara anreopsl,
WHTEPIIPETUPOBATD MOJYUYCHHBIN pe3yJbTart.

DOYyHKIUU U TPaPUKH:

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

CTPOUTH Fr€OMETPUUECKUE 00pa3bl ypaBHEHUN 1 HEPABEHCTB Ha KOOPIMHATHOMN
IJIOCKOCTH;

CBOOOJIHO  OMEPUPOBATH TMOHATUSIMU: TpapuKU TPUTOHOMETPUUYECKUX
dyHKmii;

OPUMEHATh (GYHKIUW U1 MOJEITUPOBAHUS M UCCICIOBAHMS PEATbHBIX
IIPOLIECCOB.

Havayia MaTeMaTH4eCKOro aHaJmn3a:

UCTIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIIEeN0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HAOOJbIIEe U HAMMEHBIIIEE 3HAUCHHS (DYHKIIUU HETPEPHIBHOM Ha
OTpE3KE;

UCIIOIb30BaTh MPOU3BOJAHYIO ISl HAXOXKIACHUS HAWUJIY4IIErO PEIICHUS B
MPUKJIAJIHBIX, B TOM YHCJI€ COLMATIbHO-O)KOHOMUYECKUX, 3a7a4ax, AJIsl ONpeAeaeHus
CKOPOCTHU ¥ YCKOPEHHUSI MPOIIEcca, 3aJaHHOT0 (OpMyIIoi WU TpaduKkoMm;



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

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

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

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

I'EOMETPUA

K koniy 10 kiacca oO0yyaromuiics HayquTCs:

CBOOOJTHO OIEPUPOBATh OCHOBHBIMU TOHSTUSIMU CTEPEOMETPUU TIPU
pElIeHNH 3a7]a4 U MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUI;
MPUMEHSITh aKCMOMBI CTEPEOMETPUU U CIEJCTBHUS U3 HUX IPU PEIICHUU
F€OMETPUYECKHX 3a]1ay;

KJIaCCU(PHUIIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSAMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;
CBOOOJTHO  ONEpUPOBATh TMOHSTHSIMHU, CBS3aHHBIMM C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MNPSIMON U
IJI0CKOCTHIO;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;
CBOOOJTHO pAacro3HaBaTh OCHOBHBIE BHUJbI MHOTOTPAHHUKOB (MpHU3Ma,
nupamMua, NpsSMOYroJIbHBIN Mapaiesaenunes, Kyo0);

KJIaccuUIUPOBATh ~ MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA  JUIS
KJ1accu(UKaIuu;

CBOOOJTHO  OMEPHPOBATH  TOHSTHSAMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOT'PaHHUKOB TIOCKOCTBIO;

BBITIOJIHATD napajijiebHoe, LHEHTPATILHOE u OpTOTOHAJIBHOE
MPOCKTUPOBAHUE (PUTYP HA MIOCKOCTh, BBIMOJHATH U300pakeHUsT QUTyp
Ha MJIOCKOCTH;

CTPOUTH CEUEHUS MHOTOTPAHHUKOB PA3IMYHBIMH METOJIAMHU, BBITIOIHSITH
(BBIHOCHBIE) MJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  IUIOIIAAM  TOBEPXHOCTEM  MHOTOTPAHHHMKOB  (MpuU3Ma,
nupamMua), TEOMETPUIECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
0Cb U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U IIIOCKOCTh CHMMETPUU (DUTYPBI;
CBOOOJTHO ONEpPUPOBATh MOHATUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpPJIMHATaM B IPOCTPAHCTBE;



BBITIOJIHATH JEUCTBUS HAJl BEKTOPAMU;

pemarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAaXOXJCHUE T€OMETPUYECKUX BEJIMYUH, MPUMEHSSI U3BECTHBIE METOJIbI
IIPY PENICHUU MAaTEMAaTUYECKUX 3a/a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

NPUMEHATh MPOCTEHIIME NPOTrpaMMHBIE CpPEICTBA M JIJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUU CTEPEOMETPUUECKHUX 3a/1aY;
U3BJIEKAaTh, MNpPeOoOpa3oOBbIBATH W HHTEPIPETUPOBATH HH(POpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (QuUrypax, MpEeACTaBICHHYIO Ha
YepTekKax U PUCYHKAX;

IPUMEHATh MOJYYEHHbIE 3HAHHUS HAa TMPAKTUKE: CpPaBHUBAaTb U
aHAJIM3UPOBATH PEANIbHBIC CUTYAIIMU, MPUMEHSITh U3YYEHHbIC TOHATHUS B
mpoiiecce IMOMCKa pElIeHUus MaTeMaThudecku  CcPopMyTupoBaHHOU
npoOIeMBbl, MOJAEITUPOBATh pEajbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
MICCIIEIOBATh IOCTPOCHHBIE MOJEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUN U TeopeM, ammapara ajreOpbl, peliarh MpakTUYECKHUe 3a]ayd,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUUYECKUX BEJIMYKH;

UMETh TpeACTaBlIeHUs] 00 OCHOBHBIX 3Tamax Pa3BUTHUS T€OMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kjacca oOyyaromuiics HayIUTCs:

CBOOOJITHO OIEPUPOBATH TMOHATUAMH, CBSI3aHHBIMU C IWJIMHJIPUYECKOM,
KOHMYECKOM U c(epruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
HOJIyYECHHUS;

ONEpUPOBATh MOHATHIMH, CBSI3aHHBIMU C TEJIAMH BPALEHUS: HUIMHIPOM,
KOHYCOM, c(epoil u mapom;

pacno3HaBaTh Teda BpauleHus (UWIUMHApP, KOHYC, cdepa U 1Iap) u
OO0BACHATH CIOCOOBI MOJIYYEHUS TEJI BPALICHUS;

KJIACCU(PUIIMPOBATh B3aUMHOE PACIOI0KEHUE CPEPhI U MIOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOI'OTPAaHHUKOB W TE€J BpallCHMS,
00BEMBI U IUIOIIAIU MOBEPXHOCTEH MHOTIOIPAHHUKOB M TEJl BpAIICHMUS,
T€OMETPUYECKHX TeJ C IPUMEHEHUEM (popmyIT;

CBOOOJHO OMEPUPOBATH MOHATHUAMHU, CBA3AHHBIMU C KOMOWHAIUSMHU Tell
BpallleHusI 1 MHOTOIPaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B cdepy u
OMMCaHHBIN OKOJIO cdepsl, chepa, BIUCaHHAS B MHOTOI'PAHHUK WM TEJIO
BpaIlCHMUS;

BBIYKCIIATh COOTHOIICHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN N 00bEMaMu
IIOJIOOHBIX TEII;



n300pakaTh u3y4yaemble (QUTYpBI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YEepTEKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYpP: BHUJl CBEpPXY, COOKY,
CHHU3Y, CTPOUTbH CEUCHHUSI TEJI BPAIICHUS;

U3BJIEKATh, WHTEPIPETUPOBATH M MPeoOpa3oBbIBATH HH(POPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpeACTaBICHHYIO Ha
4yepTekax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSITh OINEpalliy HaJl BEKTOpaMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;
pemaTh reOMETPUYECKHUE 3aa4l Ha BBIUHUCICHHE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUM OT TOYKM /0 IUIOCKOCTH, B
1[eJI0OM, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHUU;
CBOOOJHO OMEPUPOBATH TMOHATUSIMHU, CBS3aHHBIMH C JIBIDKCHHUEM B
MPOCTPAHCTBE, 3HATH CBOMCTBA JABH)KCHU;

BBITIOJIHATh HM300pa)K€HUsI MHOTOTPAaHHUKOB U TeNl BpalleHUs IMpHU
NapajuieIbHOM  MEPEHOCE, LEHTPAIbHOM CUMMETPUH, 3E€PKaJbHOU
CUMMETPHH, IIPU MIOBOPOTE BOKPYT MPSMOM, TpeoOpa3oBaHus MOI00US;
CTPOUTH CEUECHMS]I MHOTOTPAHHUKOB M TEJ BPAILCHUS: CEUCHUS LIWJIMHAPA
(mapaJuyienbHO U NEPHEHIUKYJIIIPHO OCH), CEUCHHS KOHYca (TapajuielibHbIe
OCHOBAHHIO U TIPOXOJIAIINE Yepe3 BEPILINHY ), CEUCHUS 11apa;
UCIIOJIb30BaTh METO/bl TOCTPOCHMSI CEUCHHM: METOJa CJEJAOB, METO]
BHYTPEHHETO IPOCKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBATh FTEOMETPUUYECKUE YTBEPKIACHUS;

NPUMEHSATh TeoMeTpuueckre (akThl IS PEIICHHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJIAralolIuX HECKOJIBKO IIAroB PEIIEHUs, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/I1aHbI B SIBHOW U HESIBHOU (hopme;

pemiaTh 3ajladd Ha JO0Ka3aTeJbCTBO MATEMATHYECKUX OTHOILICHUH W
HAX0XJICHUE T€OMETPUUECKUX BEITUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHUKALIMOHHbBIE
CHUCTEMBI [IPU PEUIEHUN CTEPEOMETPUUYECKUX 3aaY;

MPUMEHSITh MOJTYy4YCHHBIC 3HAHUS HAa TTPAKTUKE: CPAaBHUBATh, AHATM3UPOBATH
U OICHUBATh pEaJbHbIE CHUTyalluHd, MPUMEHSTHh H3YyYCHHBIC MOHSTHSA,
TEOPEMBI, CBOIICTBA B TMPOLECCE IOUCKA PEIICHUSI MaTeMaTUYeCKH
chopMyIUpPOBaHHONW TPOOJIEMBI, MOJICIUPOBATh PEAIbHbIE CUTyallud Ha
S3bIKE€ TEOMETPUH, UCCIIEIOBATh MOCTPOSHHBIC MOJICNIU C UCIIOJIb30BaHUEM
FEOMETPUYECKUX TIOHSATUA M TEOpeM, ammapara anreOpbl, peliath
NpPaKTUYECKUE 3a7aud, CBSI3aHHBIE C HAXOXKIACHUEM T'E€OMETPUUYECKHUX
BEJINYNH,;



e HMCTb IIPCACTABJICHUIA 00 OCHOBHBIX JTamax pasBUTUA I'COMCTPHH KaK
COCTaBHOM 4acTH ®YHHaMCHTa Pa3BUTHA TEXHOJIOTUH.

BEPOATHOCTDb U CTATUCTHKA

K xonny 10 kiaacca oOyyaromuiicss Hay4UTCS:

CBOOOJHO OMEPHUPOBAThH MOHATHAMU: Tpad, MIOCKUA Tpad, CBA3HBIA Tpad,
nyTh B rpade, ILenb, IUKI, JIEPEBO, CTENEeHb BEPIIUHBI, JEPEBO CIyYaHHOIO
AKCIIEPUMEHTA;

CBOOOJTHO OIEPUPOBATH TMOHATHSIMH: CIyYalHBIA SKCIEPUMEHT (OTIBIT),
Clly4aiiHO€ COOBITHE, DJIEMEHTAPHOE CIIy4aiiHOE COOBITHE (PJIEMEHTAPHBIA UCXO])
CIIy4yallHOTO  ONBITa, HAXOAUTh BEPOSTHOCTH COOBITUH B  OMbITaX C
PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH;

HaXOJUTh U (POPMYIUPOBATH COOBITHS: MEPECEUCHHE, OOBEIUHEHUE JaHHBIX
coObITHH, COOBITHE, TMPOTHBOIMOJIOKHOE [aHHOMY, HCIOJIb30BaTh JTUATPAMMBbI
Diinepa, KOOPAUHATHYIO MIPSMYIO JJIA PEIICHUs 3a/a4, MOJIb30BaThCsl POpMyIIon
CJIOKEHUSI BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEN JIBYX U TPEX CIy4alHBIX COOBITUM;

OTIEPUPOBATH MOHATUSIMU: YCIIOBHASI BEPOATHOCTh, YMHOKEHUE BEPOSITHOCTEH,
HE3aBUCUMBIE  COOBITHS, JEPEBO  CIYyYaMHOrO0  3KCHEPUMEHTA, HAXOJIUTh
BEPOSITHOCTU COOBITUM C MOMOILBIO MPaBWIA YMHOXKEHHS, JE€pPEBa CIy4YalHOIO
OTbITA, HWCIOJIb30BaTh (OPMYJy IOJTHOW BeposTHOCTH, (Qopmyny baiteca npu
pelIeHn 3aJady, OMNpeAeNsTh HE3aBUCUMOCTh COOBITHM 1O QopMysne U 1O
OpraHu3ally CIy4YallHOTIO SKCIIEPUMEHTA;

NPUMEHSTh W3yYCHHbIE KOMOWHATOpPHBIC (OPMYIBl I TEPECUUCTCHUS
DJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4ailHOTO OMbITA, PEHICHUS
3a/1a4 10 TEOPUU BEPOSITHOCTEM;

CBOOOJHO  ONEPUPOBATH MOHATUSMU: OWHAPHBIA  CIIyYalHBIA  OMBIT
(ucnpiTaHue), ycnex W HeyJauya, HEe3aBUCHUMBbIC HUCIBITAHUSA, CEpUsS HCIBITAaHUH,
HAXOJIUTh BEPOSTHOCTH COOBITHI: B CEpUU UCTIBITAHHM JI0 TIEPBOTO YCIIEXa, B CEPUU
UCTIBITaHUM bepHyIuH, B OnbITe, CBSI3aHHOM CO CITyYalHBIM BEIOOPOM U3 KOHEYHOU
COBOKYITHOCTH;

CBOOOJHO OIEpUPOBaTh MOHATUSAMU: ClydyaliHas BEJIMYMHA, paclpelieieHue
BEPOSITHOCTEW, JAMarpaMMma paclpeieseHus, OuHapHas cllydaiiHas BeEJIMYWHA,
reOMETPUYECKOE, ONHOMHUAIILHOE PACIIPEECIICHHUE;

ONEPUPOBATh MOHITUSIMH: COBMECTHOE pACHPENEICHUE IBYX CIIy4alHbIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO pacHpe/eieHus] IBYX CIIy4YalHBIX
BEJIMYMH JUISl BBIJCIICHUS PACHPENCICHUS KaXJI0M BEIUYUHBI, OMNpEAcICHUs
HE3aBUCUMOCTH  CIIy9alHBIX BEJIMYHMH, CBOOOAHO ONEPHPOBATH IMOHSTHEM



MaTeMaTHYECKOTO 0XKUJIaHUS CIy4yailHOW BeNMYMHBI (pacrpeaeneHus ), IpUMEHATh
CBOWMCTBA MAaTEMaTUYECKOTO OXHWIAHUSA TpU pELICHUH 3a]ad, BBIYUCIATH
MaTEeMaTUYECKOEe 0KUIaHHe OMHOMUAIILHOTO U T€OMETPUYECKOr0 pacipeeieHuil;
CBOOOJHO OIEpUPOBATh MOHATHSAMHU: JUCHEPCHS, CTAHAAPTHOE OTKJIOHEHUE
CIIy4allHOW BEJWYMHBI, IIPUMEHATH CBOWCTBA JIHUCIEPCUU CIIyYaWHOW BEJIWYHUHBI
(pacripeiefieHUsi) TIPU PEIIEHUU 3a/lay, BBIUUCIATH JUCHEPCUI0 U CTaHAApTHOE
OTKJIOHEHHE F€OMETPUYECKOI0 U OMHOMHAJIBHOTO pacipeiesICHUH.

K xonmy 11 kaacca oOyyaromuiicss HayqUTCS:

BBIUMCIISITH BHIOOPOYHBIE XaPaKTEPUCTUKU TIO0 JAHHON BHIOOPKE M OLICHUBATH
XapaKTePUCTHUKU TEHEPaIbHOM COBOKYNHOCTH JIaHHBIX 110  BBIOOPOYHBIM
xapaktepuctukaM. OIeHUBATh BEPOSITHOCTU COOBITHI U MPOBEPATH MPOCTEUIINE
CTaTUCTUYECKUE TUITOTE3BI, NTOJIb3YSACh N3YUYEHHBIMU PACIIPEACICHUSMY;

IPUBOAUTH  TNPUMEPHl  3a4ad, MNPUBOJAIIMX K  IMOKa3aTeIbHOMY
paclpeneneHuro, 3axad, MIPUBOJAIIMX K HOPMAJIBHOMY  paCIpEIEIICHHUIO.
OnepupoBarh MOHATUSIMH: (PYHKLIHS IUIOTHOCTH BEPOSTHOCTU IOKA3aTEIbHOI'O
pacrnpeneneHus, QyHKIUs IIIOTHOCTU BEPOATHOCTH HOPMAIBHOTO PACTIPEICIICHHS,
(GyHKUMS TJOTHOCTH W CBOMCTBA HOPMAJIBHOTO PACIPEICICHUS; OINPEIEISTh
KO3 GUIUEHT TUHEHHON KOPPENSINU, BEIOOPOUHBIN KOIPPHUIIMEHT KOPPEISAIIH.



TEMATHYECKOE IINTAHUPOBAHUE
AJI'EBPA

10 KJIACC
Ne HaumeHoBaHue pa3/iesioB U TeM
n/n NMPOrpaMMbI

MHOX€eCTBO TEHCTBUTEILHBIX UHCE.
MHorowiensl. PanimonanbHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI JIMHEWHBIX
ypaBHEHUN

Oyukuuu u rpadpuku. CreneHHas QyHKIUS C
LEJIBIM [TOKa3aTesIeM

Apudmernueckuii KOpeHb N-0il CTENEHH.
HppanuoHaibHble ypaBHEHUS

[TokazarenpHas ¢pynkuus. [lokasarenpHbie
ypaBHEHUs

Jlorapudmuueckas QyHKIUS.
Jlorapudmuueckre ypaBHEHUS

TpUroHOMETpUYECKHUE BBIPAXKEHUS U
yYpaBHEHUS

IlocnenoBarenpHOCTH ¥ IPOTPECCUH
HenpepsiBabie pynkuuu. [IponszBoanas

[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3AIIHS
3HAHUH

OBIIEE KOJIMYECTBO YACOB 110
[TPOTPAMME

KoanuecTBo 4acoB

Bcero

24

12

15

10

18

22

10
20

136

KoHTposbHbI
e padoThbI

IIpakTnyeckun
e padoThbI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTeJibHbIE

pecypcsl



11 KITACC

Ne
/o

HaumeHoBaHue pa3iesioB U TeM
MPOrpamMmmbl

HccnenoBanue GyHKIHIA ¢ TOMOIIBIO
MIPOU3BOJHOMN

IlepBooOpasHas 1 UHTETpaj

I'padviku TPUrOHOMETPUUECKUX (PYHKITHI.
Tpuronomerpuyecknue HepaBeHCTBA

WppannonanbHble, IOKa3aTeIbHbIE U
JorapupMUIECKie HEPaBEHCTBA

KommnekcHsie uncna
Harypanbnsle u nensie yucna

CucreMsl pallMOHaIbHBIX, HPPALMOHAIBHBIX
MOKa3aTeIbHbIX U JIOTapU(PMUIECKUX
ypaBHEHUU

3agauu ¢ mapaMeTpaMmu

[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

KoanuecTBo 4yacoB

Bcero

22

12

14

24

10
10

12

16

16

136

KoHTpobHBI
e padoThl

IIpakTHYecKkHu
e padoThI

DJIEeKTPOHHbIE
(uudppossbie)
o0pa3oBaTejibHbIE

pecypcsl



I'EOMETPUA

10 KIIACC

Ne
n/n

HaumeHnoBaHue pa3aesioB U TeM
NPOrpamMMmbl

BBenenue B crepeoMeTpuro

B3aumHoe pacnonoxeHue npsiMbix B
MIPOCTPAHCTBE

[TapamienbHOCT IPSIMBIX U INIOCKOCTEH B
MIPOCTPAHCTBE

[leprieHAUKYISAPHOCTD NPSAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE

VYTIiabl ¥ paccTosIHUA
MHororpanHuku
BekTopsl B mpocTpaHcTBE

[ToBTOpeHue, 06001IeHNE U CHCTEMAaTU3aIUs
3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

KoaunuecTBo yacoB

Bcero

23

25

16

12

102

KoHTpoJbHbI
e padoThbI

IIpakTHYecKH
e padoThbl

DJIEKTPOHHBIE
(uudgposrbie)
o0pa3oBaTejibHbIE

pecypchbl



11 KITACC

HaumeHoBaHue pa3ieioB U TeM
NMpPorpamMmmbl

Ne i/

AHanmuTnyeckasi reoMeTpHst

IToBTOpEeHME, 0000IIEHNE 1
CHCTEMATH3aIUs 3HAHUI

O06bEM MHOrOrpaHHHUKA

Tena BpaieHus

[Tnomany moBEpXHOCTH U 0OBEMBI
KPYTJIBIX TEJl

JBro>keHus

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMAaTH3alHs 3HAHUI

OBIIEE KOJIMYECTBO YACOB 10
[TPOTPAMME

KoanuecTBo 4yacoB

Bcero

15

15

17
24

17

102

KoHTpobHBI
e padoThl

IIpakTHyeckn
e padoThbl

DJIEeKTPOHHbBIE
(uugposbIe)
oOpa3oBaTe/ibHbIE

pecypchbl



BEPOATHOCTDb U CTATUCTHUKA

10 KIIACC

Ne i/

HaumeHoBaHue pa3nesioB U TeM
NPOrpamMMmbl

DJeMeHThI Teopuu rpados

Cry4aiftHbIe OTIBITHI, CITy9aifHbIE COOBITUS U
BEPOSITHOCTH COOBITUI

Ornepanuu HaJ MHOKECTBAMH U
coObITusiMH. Clio’keHNE U YMHOKEHNE
BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCT.
HeszaBucumsble coObITus

DeMeHThl KOMOMHATOPUKU

Cepuu nocie10BaTeNbHbIX UCIIBITAHUH.
Ucneitanus bepaymmu. CioyyaitHbiii BEIOOp
13 KOHEYHON COBOKYIIHOCTHU

Crnyualinple BETUUUHBI U pacrpeesieHus

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

KoaunuecTBo yacoB

Bcero

14

34

KoHTpoJbHBI
e padoThbl

IpakTHyeckn
e padoThI

DJIEeKTPOHHBIE
(uudgposbie)
o0pa3oBaTte/ibHbIE

pecypcsl



11 KITACC

HaumeHoBaHue pa3ie/ioB U TeM
Ne ni/m
NporpamMmMbl

3aK0H OOJBIINX YHCE
DeMeHTh MATEMATUYECKOU CTATUCTUKHU

HenpepbiBHbIE CllyyaliHbIE BEJIMYUHBI
(pacmipenenenusi), MOKa3aTeIbHOE U
HOPMAJIbHOE pacpeIeeHUs

Pacnpenenenue Ilyaccona
CB43b MEXTYy CTy4allHBIMU BEJIMYMHAMU
O060011eHrne U cucTeMaTu3alus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

KoanuecTBo 4yacoB

Bcero

11

34

KonTpoabHbl
e padoTsl

IIpakTH4eckn
e padoThl

DJIEKTPOHHbIE
(uu¢possbIe)
oOpa3oBaTejibHbIEC

pecypchl



ITIOYPOYHOE INIAHUPOBAHUME
AJITEBPA
10 KITACC

Ne

T
i eMa ypoka

MHoOkecTBO, Onepanuu HajJ MHOKECTBAMU U
UX CBOMCTBA

Juarpammsl Diinepa-Benna

IIpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOTO

arrmapara 11 peEIICHUs 3a1a4

Panmonaneubie uncia. OOBIKHOBEHHBIC U
JIeCATUYHBIE IPOOU, TTPOLICHTHI, OECKOHEUHbIE
MIEPUOIUUECKHE TPOOH

Panmonanesueie yncna. OOBIKHOBEHHBIC U
JECATUYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHBIC
MIEPUOANYECKHE POOH

[Tpumenenue qpoOel U IPOIEHTOB IS
pellIeHUs TPUKIATHBIX 3a7a4

[Tpumenenue apobeli U MPOLEHTOB IS
penIeHus NPUKIaJHbIX 3a71a9

JlelicTBuTENIbHBIC YKCIa. PalinoHanbHBIE U
MppalurOHaJIbHbIC YHCIIa

ApudmeTnueckue oneparuu c

KoanuecTBo 4yacoB

Bcero

KonTpoabHbl
e padoThI

IpakTnyecku
e padoThl

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTeIbHbI
e pecypchbl



10

11

12

13

14

15

16

17
18

19

20

HCﬁCTBHTGJ’ILHBIMI/I qucjiaMu

Monyb IEMCTBUTENBHOTO YUCIIA U ET0
CBOMWCTBA

[TpuGm>xE€HHBIE BEIYMCIICHUS, TTPAaBUJIa
OKpYTIJICHUS, IPUKHUIKA U OLIEHKA pe3yJibTaTa
BBIYHUCJIIEHUN

OcHOBHBIE MCTOJbI pCHICHUA LEJIbIX U
JIpOOHO-PALIMOHAIBHBIX YPaBHEHUN U
HEpPaBEHCTB

OcHOBHBIE MCTOJbI pCHICHUA LECJbIX U
IpOOHO-pallMOHATBHBIX YPAaBHEHUHN U
HEPABEHCTB

OcCHOBHBIE METO/IBI PELLICHUS LENbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUN U
HEPaBEHCTB

MHoOro4jieHsl OT OAHON EPEMEHHOM.
JleneHre MHOTOYJICHA HA MHOTOYJICH C
octatkoM. Teopema besy

MHoTOowWIeHBI ¢ TIeNbIMA KO PUITMEHTAMH.
Teopema Buera

Pemenne cucreM JTUHENHHBIX ypaBHEHUN
Peuienue cuctem JIMHEHHBIX YpaBHEHHI
Marpura cucTeMbl JINHEWHBIX YPAaBHEHH.
Onpenenurens MaTpUIlbl 2X2, €ro
T€OMETPUYECKHUI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYEHUS

Ornpenenurtenb MaTpulbl 2X2, €ro
Tr€OMETPUYECKHI CMBICII U CBOMCTBA;



21

22

23

25

26

27

28

29

30

31

BBIYHCIICHHUEC €TI0 3HAYCHUA

IIpuMeHeHne onpenenuTens s PELICHUs
CHUCTEMBI JINHEVHBIX YPaBHEHUI

Pemenuie nmpukiaaHbIX 3aa4 ¢ TOMOIIbIO
CHUCTEMBI JINHEHHBIX YPaBHEHUN

Pemenne nmpukiagHeIX 3a/1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEVHBIX YPAaBHEHUI

Temaruueckast pabora: "PanuoHanbHble
ypaBHEHHUs U HepaBeHCTBA. CucTeMbl
JMHENHBIX ypaBHEHUN"

OyHK1MA, ciocoObl 3aJaHNs (PYHKIHH.
B3aumuo oOpatnele ¢pyHkunu. Komnosunus
byHKIUH

I'paduk pyHkunu. JnemMeHTapHbIe
npeoOpa3zoBanus rpaduKoB GyHKIIUHA

OO6uacTh onpeneneHuss 1 MHOKECTBO
3HaueHu# Gpynkuuu. Hynmu QyHkimm.
[TpomesxyTKH 3HaK MOCTOSTHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue ¢pynkuuu. [IpomexyTku
MOHOTOHHOCTH (D)yHKIIMH

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIMH.
HauOonp1iee 1 HauMeHblee 3HaYCHNE
(GYHKLIHU HAa IPOMEXKYTKE

Jluneiinasi, kBagpaTHuHas U ApoOHO-
nuHenHas QyHKITIN

DeMEHTapHOE UCCIIEI0BAHUE U TIOCTPOEHHE
rpauKOB ATHX YHKIUIH
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33

34

35

36

37

38

39

40

41

42

43

44

3J'I€M€HTapHOC HCCICAOBAHNUEC U ITOCTPOCHUC

rpaduKoB ATUX QYHKIIHHA

CTQHCHB C LICJBIM ITIOKA3aTCJIEM. BI/IHOM
HreroTona

CreneHn c LETBIM ITOKa3aTeaeM. buHom
Hrerorona

CrenenHas QyHKIUS C HaTypaIbHbIM U

LeNbIM Noka3aTeneM. E€ cBoiicTBa u rpaduxk.

CamocrositensHas padora: "CreneHHas
¢dbynkuus. E€ cBolicTBa u rpaduk”

Kontponsnas padora Nel

Apudmerndeckuil KOpeHb HaTypabHON
CTEIIEHU U €ro CBOMCTBA
ApudmeTnueckuii KOpeHb HaTypaJbHOM
CTEIICHU U €r0 CBOMCTBA
[TpeoOpa3oBaHus YNCIOBBIX BHIPAKCHUH,
COZIepKaIUX CTEIIEHU U KOPHU
[TpeoOpa3oBaHus YNUCIOBBIX BBIPAXKEHUH,
COZEepKALIUX CTEIIEHU U KOPHU
[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJZIEprKalX CTEIICHU U KOPHU

WppanmonaneHele ypaBHeHNs. OCHOBHbIE
MCTOJbI pCHICHUSA UPpPALUOHAIIBHBIX
YpaBHEHUU

Wppanmonansubeie ypaBHeHUs. OCHOBHBIE
METO/IbI PEIIECHUS HPPALUOHAIBHBIX
YpaBHEHUU

UppanmonansHeie ypaBHeHUs. OCHOBHbIE
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46

47

48

49

50

51

52

53

54

55

56

MCTOJBbI pCHICHUA UPppaAlOHAJIbHBIX
ypaBHEHUU

PaBHOCWIIBHBIE IIEPEXO/BI B PELICHUU
UPPALMOHAIIBHBIX YPaBHEHUN

PaBHOCHIIBHBIE TEPEXObI B PEIICHUH
UppalMOHATIBHBIX YPAaBHEHUN

PaBHOCHIIBHBIE IEPEXO/BI B PELICHUU
MPPALMOHAIIBHBIX YPaBHEHUN

PaBHOCHMIIBHBIE IIEPEXOBI B PELICHUU
UPPALMOHAIIBHBIX YPaBHEHUN

CgoiicTBa u rpaduK KOpHS N-0¥ CTENEHU KaK
(byHKIMN 0OpaTHOM CTENEHH C HATypalbHbIM
IIOKa3aTeJeM

CaoiicTBa U rpaduK KOpHS N-Oi CTETIEHU KaK
GyHKIMH 0OpaTHOW CTENEeHU C HATypaJTbHBIM
IIOKa3aTeseM

Tematnueckas padota: "CBolicTBa u rpapuk
KOpHS n-0M creneHu. MppannoHanbHble
ypaBHeHus"

CreneHsb ¢ pallMOHAIBHBIM [10KA3aTEIEM U €€
CBONCTBA

CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeIEM U €€
CBOMCTBA

CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeIeM U €€
CBOMCTBA

[Toka3zarenbHas ¢pyHKIM, €€ CBOICTBA U
rpauk

Hcnonb3oBanue rpaduka GyHKIMU A
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58
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60

61

62
63
64
65
66

67

68

69

70

71

72

peuieHusl ypaBHEHUI

Hcnonb3oBanue rpaduka GyHKIMA A5
peLIeHus] ypaBHEHU I

ITokazarenbHble ypaBHEeHHs. OCHOBHbBIE
METO/IbI PEIICHHUs TOKa3aTeNbHBIX YPaBHEHUN

[TokazaTenbHbie ypaBHeHUsI. OCHOBHBIE
METO/IbI PEIICHHS TTOKA3aTEeIbHBIX YPaBHEHUN

IlokazaTenbHbIE YpaBHCHHA. OcHOBHBIC
MCTOJbI pCHICHUSA ITOKA3aTCIIbHBIX ypaBHCHI/Iﬁ

Temarnueckas padora: "[lokazaTenpHas
¢bynkuwms. [TokazarensHble ypaBHEHHS "

Jlorapugm umncna. CoiicTBa Jorapudma
Jlorapudm uucna. CoiicTBa jgorapudpma
Jlorapudm uyucna. CoiicTBa Jorapudma
JlecsTHYHbBIE U HaTYpaJbHBIE JIOTApU(PMbI
JlecsATHYHBIC U HATYPAJIbHBIC JIOTapUPMbI

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX
Jorapupmbl

[IpeoOpazoBanme BBIpaXEHUH, COIEPIKAIINX
JorapupMbl

[TpeoOpa3oBaHue BEIPAXKESHUH, COICPIKAIINX
JoTapupMbI

Jlorapudgmuueckas pyHKIus, €€ CBOMCTBA U
rpadux

Jlorapudmuueckas pyHkmus, €€ CBOMCTBA 1
rpaduk

Hcnonb3oBanue rpaduka GyHKIMA 15

p— e e e
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74

75

76

77

78

79

80

81

82

83

84

peuieHusl ypaBHEHUI

Hcnonb3oBanue rpaduka GyHKIMA A5
peLIeHus] ypaBHEHU I

Jlorapudmuueckue ypaBHeHus:. OCHOBHBIE
METO/IbI PEeIIeHHUs Jorapu(MUUECKUX
YpaBHEHUU

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
METO/Ibl pelIeHuUs JorapuPMUIECKUX
ypaBHEHUH

Jlorapugmuueckue ypaBHeHus. OCHOBHBIE
METOMBI pEIICHUS JIOTapu(HPMUIECKUX
YpaBHEHUU

PaBHOCHIIBHBIE NTEPEXOIbl B PEIICHUN
JorapupMHUECKUX ypaBHEHUN
PaBHOCHIIBHBIE TEPEXO/IbI B PEIIEHUN
JOrapu(pMHUUECKUX ypaBHEHUN
Temaruueckas pabdota: "Jlorapupmuyeckas
¢yukuus. Jlorapupmuueckue ypaBHeHus"
CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

CuHyc, KOCHHYC, TAHT'€HC U KOTAaHT€HC
YHCIOBOIO apryMeHTa

APKCHHYC, apKKOCUHYC U apKTaHT€HC
YHUCIIOBOTO apryMeHTa

ApKCHHYC, apKKOCHHYC U apKTaHI'€HC
YHCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,
olpeielIeHne TPUrOHOMETPHUYECKUX



85

86
87
88
89

90

91

92

93

94
95
96
97
98
99
100

101

102

(GyHKIMI YUCIOBOTO apryMeHTa

Tpuronomerpudeckas OKpy>KHOCTb,
OTpeieIeHue TPUTOHOMETPHUECKUX
(YHKINH YUCIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI
OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI
OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI
OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI

[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAKCHUI

[IpeoOpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAYKCHUI

[TpeoOpa3oBaHre TPUTOHOMETPUICCKUX
BBIPA)KCHUI

[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAKCHUI

Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN
Pelienre TpUroHOMETPUYECKUX YPaBHEHUN
Pemienue TpuroHOMeTpUYECKUX YpaBHEHUIN
PeleHne TpUroHOMETPUYECKUX YPaBHEHUN
Pelienue TpuroHoOMeTpUYECKUX YpaBHEHUH
Pemenne TpUroHOMETpUYECKUX YPaBHEHUN
Peniennie TpUroHOMETPUYECKUX YpaBHEHUI

Temaruueckas pabora:
"TpUroHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKUE YPAaBHEHUS "

[TocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHuUs

S i Sy WY

p— et e e e e
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104
105

106

107

108

109

110

111

112

113

114

115

116

nocienoBarelbHocTel. MeTon
MaTeMaTHYeCKOW UHTyKIINH

MOHOTOHHLIe nu OI‘paHI/I‘IeHHBIe
noclieoBaTeIbHOCTH. MicTopust aHamm3a
OECKOHEYHO MaJIbIX

Apudmerndeckas mporpeccus
['eomeTpuyeckas mporpeccus

beckoneuHo yObIBarolasi reOMeTpUYecKas
nporpeccus

CymMmma 0eCKOHEUHO yOBIBaIOIIEH
TeOMETPHUYECKON IPOTPECCUU

JIMHENHBIN U SKCIOHEHUUAJIBHBIN POCT.
Uucno e. DopMya CI0KHBIX MPOLUEHTOB

JIMHENHBIN U DKCIIOHEHIUAJIBHBIN POCT.
UYucio e. Dopmyiia CI0KHBIX IPOLEHTOB

Hcnonp30BaHne NpOrpeccuu Jiisl perieHus
pealIbHBIX 3aJa4 MPUKJIAJHOTO XapaKTepa

Temartnueckas pabora:
"[TocnenoBaTenbHOCTH U TIpOrpeccun’”

HenpepbiBHBIE QYHKIIUU U UX CBOMCTBA
Touka pa3pbiBa. ACUMIOTOTHI IpahuKoB
byHKIMA

CoiicTBa (hyHKIMIA HEMPEPHIBHBIX HA
OTpe3Ke

CaoiicTBa ()yHKIIMI HEMPEPHIBHBIX Ha
OTpe3Ke

MGTOI[ HWHTCPBAJIOB IJIA pCIICHUA HCPABCHCTB



117 Meton HHTEpBAIIOB ISl pELIEHUSI HEPAaBEHCTB
118 Meron UHTEpPBAIIOB I PELICHUS HEPABEHCTB

119 IIpuMeHeHre CBOMCTB HENIPEPBIBHBIX
(GyHKUMI 1715 pelieHus 3a1ad

IIpuMeHeHne CBOMCTB HENPEPBIBHBIX

120 GyHKIUH 115 pereHust 3a1a4

121 [TepBas u BTOpasi Ipou3BOAHBIE (PYHKIUU

122 Ornpepenenne, reOMETPUIECKHI CMBICT
IIPOU3BOJHOU

123 Onpenenenue, GU3NUECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHuUe KacaTeIbHOU K rpaduKy
byHKIIUN

125 YpaBHeHHUE KacaTeIbHOU K TpapuKy
byHKIMHA

126 [Tpon3BoIHBIE TIEMEHTAPHBIX (PYHKLIUH

127 [TpousBoaHbIE I€MEHTAapHBIX (PyHKINN

128 ITpon3BoaHast CyMMBI, IPOU3BEAEHNUS,
YaCTHOT'O ¥ KOMITO3UIMU (yHKIHUN

129 [Tpon3BoiHas CyMMBI, IPOU3BEICHHUS,
YaCTHOI'O M KOMIIO3ULIMHU (YHKLINH
[TpousBogHasi CyMMBI, TPOU3BEAEHNUS,

130 YaCTHOT'O U KOMIO3UIIMU (PYHKLINH.
CamocrositensHas padora "l[IponsBoanas"

131 KonrtponsHas pabora Ne3

132 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3ALIMS

3HaHui: "YpaBHeHus"



133

134

135

136

[ToBTOpeHme, 0600IIEHNE, CUCTEMATU3AIIHS
3HaHui: "OyHkuun"
[ToBTOpeHue, 06001eHNe, CHCTEeMaTH3aIUs
3HAHUU
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aUs
3HAHUU

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

136



11 KITACC

Ne
/o

10

Tema ypoka

IIpuMeHeHne MPON3BOIHOMN K UCCIIEA0BAHUIO
(GyHKIMH HA MOHOTOHHOCTB M DKCTPEMYMBI

IIpumeneHne Mponu3BOJHON K HCCIIEI0BAHUIO
(GyHKIMNA HA MOHOTOHHOCTB U AKCTPEMYMBI

[IpumeneHne nporu3BOJHON K UCCIIEI0BAHUIO
(yHKIMI HAa MOHOTOHHOCTD U 9KCTPEMYMBI

IIpuMeHeHne MPOU3BOIHOMN K UCCIIEA0BAHUIO
(GyHKIMH HA MOHOTOHHOCTB M DKCTPEMYMBI

[IpumMeHeHre NPOM3BOIHON K UCCIIEI0BAaHUIO
(GyHKIMH HA MOHOTOHHOCTB U AKCTPEMYMBI

[IpuMeHeHne MpON3BOTHOMN K UCCIIETOBAHUIO
(GyHKIIUH Ha MOHOTOHHOCTB M 3KCTPEMYMBbI

Haxoxzaenne HauOo0IbIIEr0 1 HAUMEHBILIETO
3HAYCHUs HETIPEPHIBHON (PYHKIINH Ha
OTpE3Ke

Haxoxxnenne HanOobIIEero 1 HAMMEHbIIETO
3HA4YEHHUs HeTIPEPhIBHOM (PyHKIIUH Ha
OTpe3Ke

Haxoxxaenne HanOobIIero 1 HAMMEHbIIETO
3HA4YeHUs1 HeTIPephIBHOM (PyHKIIUM Ha
OTpe3Ke

Hax0>1<)1eH1/1e HauOOJILIIEr0 U HAUMEHBIIIETO

KoanuecTBo 4yacoB

Bcero

KonTpoabHbl
e padoTsl

IIpakTH4eckun
e padoThl

JIEKTPOHHbBIE
nudposbie
0o0pa3oBaTeJIbHbI
€ pecypchbl



11

12

13

14

15

16

17
18
19

20

21

3HAYEHUS HEMPEPHIBHON PYHKIMU Ha
OTpe3Ke

Haxoxaenne HauOoIbIIero 1 HANMEHBIIIETO
3HAYEHUS HEMPEPHIBHON QPYHKIIMH HA
OTpe3Ke

HaxoxxaeHne HanOobIIero 1 HAMMEHbIIETO
3HA4YeHHUs1 HeTIPephIBHOM (PyHKIIUH Ha
OTpe3Ke

[IpuMeHeHre MPOU3BOAHOM 1JIsI HAXOXKICHUS
HaWJIy4Ilero pereHus B MpUKIaaHbIX
3a/1auax

[IpumeneHne npou3BOTHOM ISl HAXOXKACHUS
HaWJIy4Ilero pemeHus B IPUKIa HbIX
3a1auax

[IpuMeHeHne MpON3BOIHOMN IS
OTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aaHHoro GOpMyJION UITH
rpagukom

[Ipumenenne npou3BOIHOM ISt
onpeJieJICHUsI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aAaHHOro GOpMYyIION UITH
rpaduxom

Kowmmnosurus ¢hyHKImit

Komnozunus ¢pyHkuit

Komnozunus GyHkuumit

['eomeTpuueckne 00pa3sl ypaBHEHUN Ha
KOOPJAMHATHOM MJIIOCKOCTH

I'eomerprueckue oOpa3sl ypaBHEHHN Ha



22

23

24

25

26

27

28

29

30

31

32

33

34

KOOPJMHATHOW INIOCKOCTH

Temaruueckas paGora: "MccnenoBanue
(GYHKIMH C TOMOIIBIO TPOU3BOAHOM"
[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO
MepBOOOPA3HBIX

[TepBoOOpa3HbIe 3NIEMEHTAPHBIX (QYHKITUH.
[IpaBuna HaxOXKaEHUS TEPBOOOPAZHBIX
[TepBoOOpa3HbIie NeMEHTAPHBIX (QYHKIUH.
[IpaBuia HaX0XACHUS IEPBOOOPA3HBIX
Nuterpain. ['eoMeTpudecKknii CMbICI
WHTETpana

Brruucnenue onpenenéHHOro HHTETrpaia mo
¢dopmyne Hetorona-Jleiitbnumna
Brruucnenue onpenenéHHOro HHTErpaia mno
¢dbopmyne HetotoHa-Jleiibauia
[IpumeHeHue nHTErpana Juist HaXOXKACHUS
oaAel Miockux Guryp

[IpuMeHeHue uHTErpalia JUisi HaXO0XKACHUS
00BEMOB r€eOMETPUUECKUX TEll

[Ipumeps! pemenuii AuddepeHnnarTbHbIX
yYpaBHEHUU

[Ipumeps! perennii quddepeHnaIbHbIX
ypaBHEHUH

Marematnueckoe MOJEIHUPOBAHNUE PEATbHBIX
IIPOLIECCOB C MOMOIIBIO AU PEpEeHINATHHBIX
YpaBHEHUI

Temartuueckas pabota: "[lepBooOpasHas u
uHTerpan”
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37

38

39

40

41

42

43

44
45
46

47

Tpuronomerpruyeckue QyHKIUH, UX
CBOMCTBA U rpauKu

Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpapuKu

Tpuronometrpuyeckue GyHKINH, UX
CBOICTBa U TpaduKu

Tpuronomerpruyeckue QyHKIUH, UX
CBOICcTBa U rpaduKu

Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpaduKu

O160p KOpHEH TPUTOHOMETPHUUECKHUX
yYpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

OT60p KOpHEI TPUTOHOMETPUUECKHIX
YpaBHEHUH C TOMOUIBIO
TPUTOHOMETPUYECKONW OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPHUUECKHUX
YPaBHEHUH € TOMOIIBIO
TPUTOHOMETPHUYECKOH OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKHUX
YPaBHEHUH C TIOMOLIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

Pemenue TPUTOHOMETPHYCCKUX HCPABCHCTB
Pemenne TPUTOHOMCTPHUYCCKUX HCPABCHCTB
Pemenue TPUTOHOMCTPHUYCCKUX HCPABCHCTB

Pemenne TPUTOHOMCTPHYCCKUX HEPABCHCTB.

CamocrositensHas padora "'paduxu
TPUTOHOMETPHUYECKUX (PYHKIIUH.
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49

50

51

52

53

54

55

56

57

58

59

60

61

Tpuronomerpuyeckue HepaBeHcTBa"
Juarnoctuueckas paborta Nel
OCHOBHBIE METO/IbI PETICHHSI
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METO/IbI PETICHHSI
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHHS
norapu(pMHUIECKUX HEPABEHCTB
OCHOBHbBIE METO/IbI PEILICHHS
JorapupMHUUECKUX HEPABEHCTB
OCHOBHBIEC METO/IbI PETLICHHSI
Jorapu(pMHUECKUX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHHS
norapu(pMHUIECKUX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHHS
UppalnoHaIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PETLICHHSI
MppaIMoOHATLHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHHS
UppalroHaIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PELLICHHS
UppalnoHaIbHBIX HEPABEHCTB
I'paduueckue MeTOIBI penIeHNUs
MppaMOHATEHBIX YPaBHEHHH
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63

64

65

66

67

68

69

70

71

72

73

I'paduueckre MeToaABI PEIICHHS
MPPALMOHAIIBHBIX YPAaBHEHUU

I'padmyeckue MeToabl pemeHus
II0Ka3aTENIbHBIX YPABHEHUI

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX HEPABEHCTB

I'padryueckue meToabl pereHus
Jorapu(MUUECKUX ypaBHEHUN

I'padmyeckue MeToapl pemeHus
Jorapu(pMHUYECKUX HEPABEHCTB

I'padmyeckue MeToab! pemeHus
norapu)MHUUECKUX HEPABEHCTB

I'padmyeckue MeTOBI peIICHUS
MOKa3aTeIbHBIX U JOrapu(pMUIECKUx
ypaBHEHUH

I'padmyeckue MeToap! pemieHus
MOKA3aTeIbHBIX U JOrapu(PMHIECKUX
YpaBHEHUI

I'paduueckue MeTo bl peLIeHUs
MOKa3aTeIbHbBIX U JIOTapU(YMUIECKUX
HEPABEHCTB

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(pMUIECKUX
HEPaBEHCTB

Tematuyeckas padota: "UpparmonanbHele,
MOKa3aTeIbHbIE U JIOTapu(pMUUECKIe
HepaBeHCTBA"

KommiekcHble uncna. AnreOpanueckas u
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75

76

77

78

79

80

81

82
&3
84

85

86

TpUTrOHOMETpHUUEcKas (HOPMbI 3aITUCU
KOMIUIEKCHOTO YHUCIIa

KommnnekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpUYECcKast (POPMBI 3aITUCH
KOMILJIEKCHOTO YHUCIIa

Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHMCIIaMU
ApudmeTnueckue oneparuu c
KOMIUIEKCHBIMU YHMCIIAMHU

N300pakeHne KOMIUIEKCHBIX YHCEI Ha
KOOPJAMHATHOW INIOCKOCTH

N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOpJAMHATHOM INIOCKOCTH

®opmyna Myaspa. KopHu n-oit creneHu u3
KOMIIIEKCHOTO YHUCIIa

®opmyna Myaspa. KopHu n-oit cTenieHu u3
KOMILJIEKCHOTO YHUCIIa

IIpuMeHeHNEe KOMIUIEKCHBIX YUCEIN JUIs
pemeHust GU3nIECKUX U reOMETPUIECKUX
3agad. CamocTosTeNIbHAS paboTa
"KommnekcHele yncina"

Jmnarnoctuueckas pabota Ne2
Harypanbnsle u niensie yucna
HatypanbHble u nensle yncia
[IpumeHneHne NpU3HAKOB JAETUMOCTH LIEJIBIX

YHCCJI

HpI/IMeHeHI/Ie IMPU3HAKOB JCIIMMOCTHU LECJIbIX
YHUCCJI



87

88

89

90

91

92

93

94

95

96

97

98

HpI/IMeHeHI/Ie IMPU3HAKOB ACJIMMOCTH LECIIBIX
yucen: HOJl u HOK

HpI/IMeHeHI/Ie MPU3HAKOB JCJIUMOCTHU LECIIBIX
gucen: HOJl u HOK

HpI/IMeHeHI/Ie MPU3HAKOB ICJIUMOCTHU OCJIBIX
YHUCCJI: OCTAaTKH 110 MOIAYJIHO

HpI/IMCHeHI/Ie IMPU3HAKOB JCJIMMOCTHU LECJIBIX
YUCCJI: OCTAaTKH 110 MOJAYJIIO

HpI/IMeHeHI/Ie MMPU3HAKOB JCJIUMOCTHU LCJIBIX
YHUCCII: aJITOPHUTM EBKJII/II[a AJI PCIICHUA
3aJa4 B ICJIbIX YUCJiax

Temarnueckas pabota: "Teopus HeabIx
qucen"”

Cucrema 1 COBOKYITHOCTh YpPaBHEHHH.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

CucremMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI-
CIIE/ICTBHS

OCHOBHBIE METO/IBI PELLIEHUS] CUCTEM U
COBOKYIIHOCTEW pallMOHAIbHBIX YPaBHEHUI

OCHOBHBIE METOJBI PEILICHUS CUCTEM U
COBOKYITHOCTEH MPPaLlMOHAIBHBIX
ypaBHEHUU

OcHOBHBIE MCTOABI pCIICHUSA CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX YPABHEHHI

OCHOBHBIE MCTOABI pCHICHUSA CUCTEM U
COBOKYITHOCTEM IMOKAa3aTEIbHbIX YPABHEHUN
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100

101

102

103

104

105
106
107

OCHOBHBIE METOJIBI PEIICHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMuueckux
ypaBHEHUH

OCHOBHBIE MCTOABI pCHICHUSA CUCTEM U
COBOKYITHOCTEH Jorapu(pMUIecKux
YpaBHEHUI

[IpuMeHeHHe CUCTEM K PELLEHUIO
MaTeMaTUYECKUX 3a/1a4 U 3aJ1a4 U3
pa3NUYHBIX 001aCTeH HAYKH U peabHOM
JKU3HM, HHTEPIIPETALUS TOJTyYEHHBIX
pe3yJbTaToB

IIpuMeHeHHEe CUCTEM K PEILEHUIO
MaTeMaTUYECKHUX 3a/1a4 U 3a]1a4 U3
pa3NUYHBIX 001aCTe HAYKH U peabHOM
YKWU3HM, HHTEPIIPETALUS OJTyYEHHBIX
pe3yJbTaToB

[IpuMeHeHNEe HEpaBEHCTB K PELICHUIO
MaTeMaTUYECKHUX 3a/1a4 U 3aJ1a4 U3
pa3IuyYHbIX 00JacTel HayKu U pealbHON
JKWU3HM, HHTEPIIPETALUS OJTyYEHHBIX
pe3yNbTaToB

Temarnyeckas

pabora: "CucremMbl palliOHAIbHBIX,
UppaMOHATBEHBIX MTOKA3aTeIbHBIX U
Jorapu(pMHUUECKUX ypaBHEHHI"

ParonanbHble ypaBHEHUS € TapaMeTpaMu
PanmonanbHble HepaBEHCTBA C MapaMeTpaMu

PanmoHaabHBIC CUCTEMBI C napamMeTpamu
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109

110

111

112

113

114

115

116

117

118

119

120

HppanumonanbHble ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu

HppanuoHaibHble CUCTEMBI C IApaMeTpaMu

[TokazarenabHbIe ypaBHEHUS, HEPABEHCTBA C
napameTpamMu

[lokazarenabHble CUCTEMBI C TApaMETPaMU

Jlorapudmuueckue ypaBHEHUs, HEPAaBEHCTBA
C mapameTpaMu

Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu

TpuronomeTpruyeckue ypaBHEHHUS C
napamMeTpamMu

TpuronomeTpruyeckue HepaBeHCTBA C
napameTpamu

TpUroHoMeTpUYECKNE CUCTEMBI C
rapameTpamu

[TocTtpoenue u uccnenoBaHue
MAaTEMaTHYECKUX MOJEIEN PeabHbIX
CUTYalHi C MOMOIIBIO YPABHEHUN C
rnapameTpamu

[TocTtpoenue u uccnenoBaHue
MAaTEMaTUYECKUX MOJEIEN PeabHbIX
CUTYalHi C MOMOILBIO CUCTEM YPaBHEHUH C
rnapameTpamu

[TocTpoenue u nccnegoBaHne
MAaTEMaTUYECKUX MOJEIEN PeabHbIX
CUTYallUi C MOMOILBIO CUCTEM YPaBHEHUH C
rnapameTpamu

Tematnyeckas pabora: "3agauu ¢
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122

123

124

125

126

127

128

129

130

131

132

133

134

napamerpamu”

[ToBTOpeHnue, 06001IeHNE, CUCTEeMaTH3aIUS
3HaHui: "YpaBHeHus"

[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3AIIHS
3HaHui: "YpaBHeHus"

IToBTOpenue, 00001IIeHNE, CHCTEMAaTH3AINs
3HaHui: "YpaBHeHus. Cuctembl ypaBHeHU"

[ToBTOpeHnue, 06001IeHNE, CUCTEMAaTH3aIUS
3HaHuii: "HepaBencrtsa"

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHuii: "HepaBencrna"

IToBTOpeHue, 06001IIeHNE, CHCTEMATH3aINs
3HaHuii: "HepaBencrtna"

[ToBTOpeHue, 06001IeHNE, CUCTEeMaTH3aIUs
3HaHui: "[IponsBoanas u e€ npumeHeHue"

[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3AIIHS
3HaHuii: "[IpousBoaHas u e€ npumenenue"

IToBTOpeHue, 00001 HNE, CHCTEMATU3aINs
3HaHuii: "[IponsBoanas u e€ npumeHeHue"

[ToBTOpeHnue, 06001IeHNE, CUCTEMaTH3aIUS
3HaHui: "MHTerpan u ero npumeHeHue"

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHuii: "OyHkuun"

[ToBTOpeHmEe, 006001IEeHNE, CHCTEMATH3AIUS
3HaHuit: "Oyukun"

[ToBTOpeHnue, 06001IeHNE, CUCTeMaTH3aIUS
3HaHui: "OyHkun"

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
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136

3HAHUU
[ToBTOpeHnue, 06001IeHNE, CUCTEeMaTH3aIUS
3HAaHUU

[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3AIIHS
3HAHUHU

OBIIEE KOJIMYECTBO YACOB 10
[TPOTPAMME

I'EOMETPUSA

10 KIIACC

Ne
n/n

Tema ypoka

OCHOBHEBIE ImpaBujia I/1306pa)K€HI/I$I Ha
PUCYHKE IJIIOCKOCTH, MapalJICIIBHBIX IIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsATHA cTepeoMeTpUn: TOUYKA, IIpsIMasd,
MJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBWJia U300paKeHMsI Ha PUCYHKE
IIJIOCKOCTH, MapalJICJIbHBIX IIPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

IlonsTus: NEpCCCKaroIMreCA MI0CKOCTH,

136 8

KoanuecTBo 4yacoB

KonTpoabHbl

Bcero
e padoThbI

IMpakTuyecku
e padoThbI

DJIEeKTPOHHbIE
nudposbie
00pa3oBaTeIbHbI
e pecypchl



10

11

MePECEeKAONINECs MPSIMasi U TNIOCKOCTh;
MOJTYTIPOCTPAHCTBO

[TonsTHs: nepecekaromuecs MmIOCKOCTH,
nepeceKaroyecs mnpsimasi ¥ iaocKoCTh;
MOJIyIPOCTPAHCTBO

MHororpaHHHKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIIHNX O0HEKTOB

MHororpaHHUKH, U300pakeHuE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOMIHNX O0OHEKTOB

AKCHOMBI CTEPEOMETPHUH U IIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CIIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE
ciencTBus u3 HUX. CrocoObl 3a1aHus
IPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TNIOCKOCTEH

N3o0paxenue ceueHni mupaMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOIAT uepe3 ux péopa.
N3006paxkeHne nepeceveHus MolyueHHBIX
MJI0CKOCTeH. PackpammBanre mocTpOEHHbBIX
CEUYEHUI pa3HbIMU LIBETAMH

N300paskeHne ceueHnid MupaMu/ibl, KyOa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 ux peopa.
N306paxkeHne nepeceverus molyueHHBIX
I0cKocTel. PackparBaHue mocTpOeHHBIX



12

13

14

15

16

17

18

19

CEUYEHHI pa3HbIMHU LIBETAMH

N300pakenue ceueHuil nupamusl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 ux peopa.
N3o0pakenue nepecedeHus moIydeHHBIX
IJIOCKOCTEN. PackpanmBaHue MOCTPOECHHBIX
CEYEHUH pa3HbIMU LIBETAMU

N300pakenne ceueHuil nmupamuisl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 ux peopa.
N300pakenue nepeceyeHus moTyIeHHBIX
IJIOCKOCTEN. PackpammBaHue MOCTPOECHHBIX
CEYEHUH pa3HbIMU LIBETAaMU

MeTton ciaenoB A NIOCTPOCHUMA Ce4YeHHI

Merton cnenoB sl HOCTPOCHUST CEUCHHUIA.
CBolicTBa nepeceyeHuid MPSIMbIX U
IUIOCKOCTEMN

MerTopa cieoB Uit OCTPOCHHS CEUCHUH.
CaoiicTBa nepece4eHnii MpsIMbIX U
IJIOCKOCTEN

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3aMKCh I1aroB
MMOCTPOCHUS

[Toctpoenue cedenuii B mupamuze, Kyoe mo
TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIiCh 1aroBs
MOCTPOCHHS

IToctpoenue cedenuil B mupamuze, Kyoe mo
TpéM Toukam Ha pébpax. Co3nanue



20

21

22

23

24

25

26

BBIHOCHBIX LIepTe)KCﬁ " 3aIl1iCh HIaroB
MOCTPOCHHUS

[TocTpoenue ceyenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3aMKCh I1aroB
MOCTPOCHUS

[ToBTOpenue nnanumerpuu: Teopema o
MPONOPIMOHANBHBIX OTpe3kax. [Tomodue
TPEYTroJIbHUKOB

[ToBTOpenue manumetpun: Teopema
Menenas. PacdyeTsl B ceUeHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pazsutus
IUIAHUMETPUU U CTEPEOMETPHUH

Tematnyeckas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHOe pacnoniokeHue NpsMbIX B
npoctpancTBe. CKpenuBarouecs npsmeble.
[Ipu3HaKK CKpEIMBAIOIMIUXCS IPSIMBIX.
[TapannenbHble npsMble B IPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH TIPSIMOM MapasuieIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIKAIIEH Ha JTaHHOU
npsMoi. Jlemma o nepeceueHrn
NapajieIbHbIX MPSAMBIX INIOCKOCTBIO
[TapamnensHOCTH Tpex mpsiMbIX. Teopema o
TpEX MapajuieNbHbIX MPSMBIX. Teopema o
CKPELIMBAIOIINXCS MPSAMBIX
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28

29

30

31

32

33

34

[TapamnensHoe npoekTupoBanre. OCHOBHBIC
CBOWCTBA MMapaJUICIBHOTO MPOCKTUPOBAHHSL.
N3o0paxenue pa3ubix Guryp B
napasuIeIbHOM MPOSKITUH

[lenTpansHas npoekuus. Yromi ¢
COHaIIpaBJICHHBIMU CTOPOHAMM. VYron MCXKIOY
HPSIMBIMU

3azauy Ha JOKa3aTeJIbCTBO U HCCIIEN0BaHUE,
CBSI3aHHBIE C PACIIOJI0KEHUEM MPSMBIX B
MIPOCTPAHCTBE

[TonsaTus: MapaieabHOCTh NPSIMON U
TUIOCKOCTH B mpocTpancTse. [Tpu3nak
NapaJuIeIbHOCTH IPSIMOU U IIJIOCKOCTH.
CaoiicTBa napamieabHOCTH IPSIMON U
TUIOCKOCTH

I'eomeTpuueckne 3ajaun Ha BBIYMCIICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
NapajIeIbHOCTHIO NMPSMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

[TocTpoenue cedeHus, MIPOXOIAIIETO YEPE3
JAHHYIO IIPSMYIO Ha 4YEPTEkKE U
NapajuIeJIbHOTO APYrou npsMon. Pacuér
OTHOLIEHUH

Hapannem)Ha}I MMpOCKI M, IPUMCHCHUC JIA
IIOCTPOCHUA ceueHH I KY6a n
napaJuiejcnuIicaa. CBoiicTBa
napaJuiejcnmIiicaa U NIpru3mMbl

[Tapannensuble mnockoctu. [Ipuznaku
MapayiebHOCTH ABYX TUIOCKOCTEH
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37

38

39

40

41

42

43

44

Teopema 0 napamiebHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOASIIEH
yepe3 TOUKY, He MPUHAAJICKAIYIO TaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

CaolicTBa napasuieabHbIX MIIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX IIEPECeUEHUs IPU
NIePECeUEHUH JBYX MapalieIbHbIX
IJTIOCKOCTEH TpeThel

CaolicTBa napasuieabHbIX MIOCKOCTEN: 00
OTpE3Kax NMapaJlJICIAbHBIX IMMPAMBIX,
3aKJIFOYEHHBIX MEXIY NapaJlIeIbHBIMU
IJIOCKOCTSIMU; O MEpECeUeHUH MPsMOii ¢
JBYMsI TApaIJIEIbHBIMU MIOCKOCTSIMHU
[ToBTropenue: Teopema [ugaropa Ha
IJI0CKOCTH

IloBTOpPEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

CgoiicTBa Ky0a ¥ MPSIMOYTOJIBHOTO
napasuienenunea

Brruucnenue ajiMH OTpe3KOB B KyOe 1
MPSIMOYTOJIbHOM Napajuleenunesie
[lepneHIUKyYISIPHOCTD MPSMOU U TIOCKOCTH.
[Ipu3Hak nepneHIuKyISIPHOCTH IPSIMON 1
IJI0OCKOCTH

[leprieHAMKYASIPHOCTH MPSAMOUN U TIOCKOCTH.
[Ipu3Hak nepneHIuKyISIPHOCTH MPSIMON 1
IJIOCKOCTH

Teopema o CylIeCTBOBAHUU U
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46

47

48

49

50

51

52

53

54

55

56

€IMHCTBEHHOCTH MPSIMOM, IPOXOAAIIEN
yepe3 TOUKY [MPOCTPAHCTBA U
MEePIEHAUKYISPHON K INIOCKOCTH
[TnockocTH U MEepIEeHIUKYIISIPHBIE UM
MPSIMbIE B MHOTOTPAHHHUKAX

[InockocTH M NeprneHIUKyYIIpHbIE UM
MpsIMbIE B MHOTOI'PaHHUKAX
[lepnennukynsip u HakinoHHas. [locTpoenue
MEePIEHAUKYISIPA U3 TOUYKH HA MPAMYIO
[lepnennukynsip u HaknoHHas. [loctpoenue
MEePIEHIUKYISIpa U3 TOUYKH HA MPSAMYIO
Teopema o Tpéx nmepneHAUKYIsIpax (mpsmas
u oOpaTHast)

Teopema o Tpéx nepneHAUKyIsIpax (mpsmas
u oOpartHas)

VYros Mexay CKpelMBaOIIMMUCS TPSIMbIMU
[Touck neprneHIuKyIpHBIX MPSAMBIX €
MIOMOILbIO NEPHEHANKYJISIPHBIX INIOCKOCTEN
OpToroHanbHOE IPOEKTUPOBAHNE
IToctpoenue cedenuii kyba, Npu3Msl,
MPaBUIILHON MUPAMU/IBI C TOMOLIBIO
OPTOTrOHAJILHOM MPOEKIIUU

[TocTpoenue ceueHuit kyoa, MPU3MBI,
MPaBUIILHON MUPAMUJIBI C TOMOLIBIO
OpPTOTOHAJIBLHOMN MPOEKIINHU

CummeTpusi B IPOCTPAHCTBE OTHOCUTEIIBHO
IockocTH. [lnockocT cummeTpuii B
MHOT'OTPaHHUKAX
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59

60

61

62

63

64

65

66

67

68

[Ipu3Hak nepneHAuKyJIIPHOCTH IPSIMOU U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPUU

IIpaBuibHBIE MHOTOIpaHHUKU. Pacyér
pacCTOSTHUM OT TOYKH 0 IJIOCKOCTH

[IpaBunbHBIE MHOTOTpaHHUKH. Pacuér
PacCTOSIHUN OT TOYKH JI0 TIIOCKOCTH

CriocoObl OMyCTUTh NEPIEHAUKYJIISAPDIL:
CUMMETpPHUS, CABUT TOYKHU IO MapalieIbHON
NpAMOit

CaBur 1o HenapauienbHON IPSIMOH,
n3MeHeHue paccTosiHui. CamocTosTenbHas
pabora "B3auMHOE pacmoaoKeHne MPSIMbBIX
Y IJIOCKOCTEH B MpocTpaHcTBe"
KonrpomnsHas padora Ne2

IToBTOpPEHME: Yroa MKy MPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

[ToBTOpEHME: yrom Mex Ty
CKPEIIMBAOIINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

I'eomeTpuueckre MeTO1bl BHIYMCIIECHUS YIUIa
MEX/1y IPSMbIMH B MHOI'OIPaHHUKAX
JIByrpansbii yroa. CBOMCTBO JIMHEHHBIX
YIJIOB IBYTPAaHHOIO yria
[TepnenaukynsapHbie maockoctr. CBOMCTBA
B3aMMHO NEPIECHIUKYJIIPHBIX INIOCKOCTEN

[Ipu3Hak nepneHauKyJISIpPHOCTH IUIOCKOCTEH;
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70

71

72

73

74

75

76

77

TeopeMa O IPsIMOM MepeceueHns IByX
IJTIOCKOCTEH NEPNEHIUKYIISIPHBIX TPEThEU
IIJIOCKOCTH

[IpssmoyronbHbIN Napaienenunes; Kyo;
M3MEPEHMS], CBOMCTBA IIPSIMOYTOJIBHOTO
napajuiesienuneaa

TeopeMa 0 JuaroHaJii npsiMmoyroJibHOTO
napajuieacnuieaa u CJICACTBUC U3 Hee

CrepeoMeTpuueckre U NPUKIAAHbIE 3a0a4H,
CBSI3aHHBIE CO B3aMMHBIM PaCIOIOKEHUEM
MPSIMBIX | IJIOCKOCTH

[ToBTOpEHME: CKpeLUBaIOLIUECs NPSIMBbIE,
napasuiesIbHble INIOCKOCTH B CTaHAapPTHBIX
MHOTI'OI'paHHHMKaxX

[Tapa napannenbHbIX IJI0CKOCTEN HA
CKPEIUIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXIy CKPEIIMBAIOIIUMUCS MPSIMBIMU B
MIPOCTHIX CUTYaLUAX

PaccrosiHre OT TOUKH 10 TIOCKOCTH,
paccTosiHuE OT IPSIMOM A0 INIOCKOCTH

Brranciienue paccTossHUN MEXITy
CKPELIMBAIOIINMHUCS IPSIMBIMU C IIOMOIIBIO
MepHEeHIUKYISIPHON MIIOCKOCTH
TpéxrpaHHblid yroji, HEPaBEeHCTBA IS
TpexrpaHHbiX yrioB. Teopema I[Tudaropa,
TE€OPEMbI KOCUHYCOB U CUHYCOB IS
TPEXTPaHHOTO yIJia

DneMeHTHI ChePUIECKON TeOMETPHH:
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80

81

82

&3

84

85

86

87
88
89
90

91

92

93

reoIe3NYeCcKue JMHUM Ha 3emiie
Temartuueckas padora "Yrisl u paccTosHus"

Cucremartnzanus 3HaHUM "MHOTOrpaHHUK U
€ro 2JIEMEHTHI"

IInpamupa. Buael nupamun. IpaBunbpHas
nupamuaa

IIpusma. [IpsimMas n HaKJIOHHAS IPU3MBI.
IIpaBunbHas npusma

[IpsiMoit napainenenunen, NpsMOyTroIbHbIN
napajuiesienumnes, Kyo

Brimykisle MHOTOrpaHHuKd. Teopema
Ditnepa

Beimykisle MHOrorpanHuku. Teopema
Oiinepa. [IpaBuibHbIe U TOTyIpaBUIbHbIE
MHOTOTPaHHUKH

Tematnyeckas padora "MHororpanHHuku"

[lonsTHE BEKTOpA HA IJIOCKOCTH U B
IIPOCTPAHCTBE

CymMmma BEKTOpOB

Pa3HocTh BEKTOpPOB

[IpaBuno nmapannenenunena
YMHOKEHUE BEKTOpa Ha YUCIIO

Paznoxenue BekTopa 1o 6aszucy Tpéx
BEKTOPOB, HE JIEKAILUX B OJHOM IJIOCKOCTH

CxansapHoe Npou3BeICHNUE

Breluncnenue yria Mexx1y BEKTOpaMu B
IIPOCTPAHCTBE

—_ =



94 [Ipocreiiiue 3a1auu ¢ BEKTOpaMu

1
95 IIpocreitmue 3aga4u ¢ BEKTOPaMHU 1
96 [Ipocreiimme 3a1a4n ¢ BEKTOpaMU 1
97 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1
98 O0001IeHre ¥ cUCTEMAaTH3alysl 3HAHUH 1
99 O00011eHNEe U CHCTEMATH3alHs 3HAHUIH 1
100 O0001IeHrEe ¥ CUCTEMATH3al1s 3SHAHNUH 1
101 O0001Ienre ¥ CUCTEMATH3AINS 3HAHUHI 1
102 O00011IeHrEe ¥ cucTeEMaTU3alus 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 102



11 KITACC

Ne i/

10

11

12

Tema ypoka

[ToBTOpenue tems! "KoopauHatsl BekTopa

Ha TJIOCKOCTH U B MPOCTPAHCTBE"

IToBTOpenue temsl "CkansipHoe
IIPOU3BEIEHUE BEKTOPOB"

[ToBTOpeHue Tembl "Beruucienue yria
MEK]ly BEKTOpaMu B MpOCTpaHcTre"
[ToBTOpEeHue Tems! "YpaBHEHHE MPSIMOH,
IPOXOJAIIeH Yepe3 ABe TOUKu"
YpaBHEHHE ITIOCKOCTH, HOPMAJIb,
YPaBHEHHE IUIOCKOCTH B OTPE3KaX

YpaBHEHHE ITTIOCKOCTH, HOPMAJlb,
ypaBHEHHE IUIOCKOCTH B OTPE3Kax

BekropHoe npousseneHue

JIvHeitHbIe HEpaBEHCTBA, JTUHEUHOE
pOrpaMMHUpPOBaHKE

JInneliHble HEPABEHCTBA, JIMHEWUHOE
IpOrpaMMHUPOBaHKE

AHaJIUTHYECKHE METO/Ib] pacuéTa yria
MEXy NPSMBIMU B MHOI'OTPaHHUKAX

AHanuTndeckne MCTOJbI pacqéTa yriia
MCXKAY INIOCKOCTAMHU B MHOI'OI'paHHHUKAX

dopMmya pacCTOSHUS OT TOUKH J10

KoanuecTBo 4yacoB

Bcero

KonTpoabHbl
e padoThl

IIpakTHyeckn
e padoThl

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTe/ibHbI
€ pecypchl



13

14
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16

17

18

19

20

21

22

23

24

25

MJIOCKOCTH B KOOPJUHATAX
Haxoxnenue paccTossHUi OT TOYKHU 10
TUTOCKOCTH B Ky0e

Haxoxnenue paccTossHUN OT TOUKH 70
IJIOCKOCTH B MPAaBWJIBHOW NMUPaAMUJIE
Tematuueckas padota "AHanuruyeckas
reomerpus"

CeueHnst MHOTOTPAHHUKOB: CTaHAAPTHBIE
MHOTOIPAaHHUKHU

CeudeHHs1 MHOTOTPAHHUKOB: METO]T CJIE/I0B
CedeHnst MHOTOTPAHHUKOB: CTaHAapTHHIE
MJIOCKOCTH, MEPECEUEHUs IPSIMBIX U
MJIOCKOCTEM

[TapannenpHble NpsMbI€ U TIIIOCKOCTH:
napajuJieibHble CEYEHUs

[TapamienpHble NpsMbI€ U IIIOCKOCTH:
pacy€T OTHOLICHUI

[TapannenbHbie TPSIMBIE U JIOCKOCTH: YTJIbI
MEXIYy CKPEIIMBAIOIIUMUCS TTPSIMBIMHU
[lepnenauKyasipHbIE TPSIMBIE U IJTIOCKOCTH:
CTaHJApTHbBIE MAPhI MEPIEHIUKYISIPHBIX
MJIOCKOCTEH U MPSMBIX, CAMMETPUU
MHOTOIPAaHHUKOB

[lepnenauKysipHbIE TPSMBIE U INTOCKOCTH:
TeopeMa O TpeX MeprneHIUuKyIsIpax
[lepnenauKyIsIpHBIC TPSMBIC U TNTIOCKOCTH:
BBIYMCIICHHS] IJIMH B MHOT'OTPaHHUKAX

HOBTOp CHUC: TJIOIIaAu MHOT'OYT'OJIbHUKOB,



26

27

28
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31

32

33

34

35
36

dbopMyIIBI 1715 TUTOIIACH, COOOpaKEHUS
mogoous

[ToBTOpEHME: MIOMAAN MHOTOYTOJIEHUKOB,
(GhopMyIIBI TS TUIOMIAACH, COOOpaKEHUS
noo0ust

[ToBTOpEHME: MIOMAAN MHOTOYTOJIEHUKOB,
dbopMyIIBI IS TIOMIAACH, COOOpaKEHUS
nooous

[Tmomaau ceyeHnii MHOTOrpaHHUKOB:
IUIONIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaxKeHHsI MOA00HS

[Tmomaau ceyeHnii MHOTOrpaHHUKOB:
IUIONIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHUS 1TO00Us
Temaruueckass padota "lloBTopeHue:
MHOTOT'PAaHHUKHU, CEYCHUSI MHOTOIPaHHUKOB"
O06BéM Tena. OO6beM NMPSIMOYTOIBLHOTO
napasuieNienumne1a

3amaun 00 yaBOeHUH Ky0Oa, O KBaJpaType
Ky0a; 0 TPUCEKIINH yTia
CrepeoMeTpHUeCKHe 33/1a4H, CBSI3aHHBIE C
00BEMOM MPSMOYTOJILHOTO
napajuresieurne/ia

[Tpuknanueie 3a1a4M, CBSI3aHHBIC C
BBIUUCIICHHEM 00bEMa PSIMOYTOJILHOTO
napajuieNienumne1a

O0BEM TIPSIMON MPU3MBI

CrepeoMeTpuuecKUe 3a/1a4M, CBA3aHHbIE C
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45
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47

48

BBIUHCIICHHEM 00bEMOB IPSIMOMN TPU3MBbI

[Tpuknanueie 3a1a4u, CBI3aHHBIE C 00BEMOM
IIPSIMOM TIPU3MBI

Brruncnenme 00bEMOB Tell ¢ TOMOIIIbIO
onpenenéHHoro uaTerpanga. Oobém
HaKJIOHHOU IIPU3MBI

Brrancierarne 00bEMOB TEJI C IIOMOIIBIO
onpenenéHHoro uaTerpaiga. Oopém
MTUPAMHU/IBI

dopmyna o0bEMa mupamuabl. OTHOIICHKE
00BeMOB UpaMu ¢ OOLIUM YIJIOM
®opmyna o0bEMa nupamuabl. OTHOIIEHKE
00BEeMOB MUpaMuU ¢ OOILIUM YTIIOM
CrepeoMeTpHIeCcKUe 3a/1a4H, CBI3aHHBIC C
00BEMaMHU HAKJIIOHHOW MPU3MBI
CrepeomMeTpuiecKue 3a/1auu, CBI3aHHBIC C
00BbEMaMH TUPAMHUIBI

[Tpuknagaeie 3agaun 1mo Teme "OObEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM HAKIIOHHON
MIPU3MBbI

[Tpuknagaeie 3agaun 1o Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI
[Tpumenenne 00bEMOB. Brruncienne
pacCTOSTHUA JI0 TUIOCKOCTH

Temaruueckas pabota "OO0BEM
MHOTOTrpaHHHKaA"

[unuaagpudeckast TOBEPXHOCTb,
00pa3yroIue MUIHHIPHIECKON
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MOBEPXHOCTHU
Humuuap. [pssMoi kpyroBou HUIUHAD.
[Tnomanp NOBEPXHOCTH LWINHAPA
Konnueckas moBepxHOCTb, 00pasyromye
KOHUYECKOU nmoBepxHocTH. Konyc
CeueHune KOHyca MIIOCKOCTBIO,
napajuieIbHOM MJIOCKOCTH OCHOBaHUSA
VYceuénnslit konyc. M300pakeHre KOHyCOB
U YCEUEHHBIX KOHYCOB

[Tnomaas 60KOBOM MOBEPXHOCTH M IMTOJTHOM
IIOBEPXHOCTU KOHYCa

[Tnomaas OOKOBOI MOBEPXHOCTH U TIOJTHOM
MOBEPXHOCTH KOHYCa

CrepeoMeTrpuueckue 3a1auu Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
IIOCTPOECHUEM CEUEHUI LIWINHJPA, KOHYCa

CrepeoMeTpHUECKHUE 3a/1a41 Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
MOCTPOCHUEM CEUYCHUH IIMIUHIPA, KOHYCa
[TpukamHbIe 3a/1a49M, CBSI3aHHBIC C
ITAHAPOM

[TpuknanHbie 3a1a49M, CBSI3aHHBIC C
[UTAHIPOM

Cdepa u map

[Tepeceuenue chepbl U mapa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdepsl mmockocTsio. Bun u
n300pakeHHE mapa

[Tepeceuenue cdepsl U m1apa ¢ MIOCKOCTHIO.
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69

70

71

72

Kacanwue mapa u cdepsl mnockocTsio. Bun u
n300pakeHHE mapa

VYpasuenue chepsl. [Inomans cepst u eé
yacTeu

Cummetpus cdepsl 1 mapa

CrepeomeTpuyuecKue 3a1a4u Ha
J0Ka3aTeJIbCTBO U BBIYHUCIICHHUEC, CBA3aHHBIC
co cdepoii U mapoM, OCTPOSHUEM HUX
CEYEHUH TUIOCKOCThIO

CrepeomeTpuueckue 3aj1auu Ha
J0Ka3aTe€JIbCTBO U BBIYHUCJIICHUEC, CBA3aHHBIC
co cepoii 1 mapoM, TOCTPOSHUEM UX
CEYEHUH TUIOCKOCTHIO

[Ipuknannelie 3a1a4uu, cBsi3aHHBIE CO cepoit
U IIIapoM

[ToBTOpEHHE: OKPY>KHOCTH Ha IIOCKOCTH,
BBIUHCJICHHSI B OKPY>KHOCTH, CTaHIapTHbHIE
noao0us

Paznuynble KOMOWHAIIMY Te BpallleHUus 1
MHOTOTPaHHUKOB

3anauu o teme "Tena U MOBEPXHOCTH
BpaieHus"

3agaum o Teme ""Tena u MOBEepXHOCTH
BpaieHus"

Temaruueckas pabota "Tena u MOBEpXHOCTH
BpaiieHus"

O0béMm unuHIpa. Teopema 06 00bEMe
IPSIMOTO LMJIMHJIpa
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81

Brranciienrne 00bEMOB TEJI C IIOMOIIBIO
onpenenénHoro uHaTerpanga. OobéM KoHyca

[Tnomanu 6OKOBO ¥ MOJHON MOBEPXHOCTH
KOHYyCa

CTCpCOMCTpI/I‘IeCKI/Ie 3aJa4u, CBA3aHHBIC C
BBIUMCIIEHHEM 00HEMOB HUINHApPA, KOHYCa

[Ipuknagaeie 3agaun 1o Teme "OO0BEMBI 1
IJTOIIAM TOBEPXHOCTEH TEen"

O06wéMm mapa u mapoBoro cexkropa. Teopema
00 00béme mapa. [Inomanp chepsr.
CrepeoMeTpHuecKUe 3a/1a4M, CBA3aHHbIE C
BBIYHMCIICHHEM 00BEMOB I1apa, MapoBOTO
CErMEHTa U IapOBOr0 CEKTOpa

[Ipuknanueie 3axaun o Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM Iapa u
wionmaabio ceposl. COOTHOMICHHUS MEXKTY
TUTOINAASIMHA TTOBEPXHOCTEH 1 00BEMaMu
IMIOJOOHBIX TET

[TooOHBIE TENa B MPOCTPAHCTBE.
N3menenne 00bEMa mpu o 100UH.
CrepeoMeTpHUeCKHE 3a]1a4H, CBSI3aHHBIE C
BBIYHMCIICHHEM 00BEMOB TEJ U ITIJIOIIA 1K
MMOBEPXHOCTEN

Temarnueckass pabora "ILmomann
MOBEPXHOCTH ¥ 00BEMBI KPYTIIBIX TN

JBmxeHus npoctpaHcTBa. OTOOpakeHusl.
JiBmxeHus U paBeHCTBO ¢uryp. OOmume
CBOMCTBA JIBUKECHUU
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&3
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90

Buapl nBukeHunid: napauieIbHbIA IEPEHOC,
LEHTpAJIbHAsi CAMMETPHUS, 3€pKajJbHAas
CUMMETpHS, IOBOPOT BOKPYT MPSIMOMH

[IpeoOpazoBanwmst mogoous. [Ipsmas u cdepa
Ditnepa

['eomeTpHuuecKue 3a1auu Ha MPUMEHEHHE
nBkeHnsi. CaMocTosiTenbHast padboTa
"BekTops! B IpocTpaHcTBe"

Juarnoctuueckas padora Ne3

O6o6maromee noproperue 11 monsTHii 1
MeToJ10B Kypca reometpun 10-11 knaccos,
cucremarusanus 3Hanuii: "[lapamiensHocTh
MPSAMBIX U IJIOCKOCTEHW B TPOCTPAHCTBE"

Ob6o6maromee moropenue 11 noHATHi 1
MeToJ10B Kypca reometpun 10-11 knaccos,
cucTemMarusanus 3HaHuii: "BeKkTopsl B
nmpocTpaHcTae"”

Ob6o6maroree noropenue 11 noHsaTuit u
MeTOoJ10B Kypca reometpun 10-11 knaccos,
cucTemMarusanys 3HaHuii: "BeKkTopsl B
npocTtpaHcTae”

O6o6mmaromee noproperue 11 moHsTHii n
MeTOJI0B Kypca reometpun 10-11 knaccos,
crucremaTu3als 3Hanuii: "O0bemM
MHOTOTrpaHHHKa"

O6o06matomee moBTopeHue 11 moHATHI 1

MeTOJI0B Kypca reometpun 10-11 knaccos,
cucreMaTHn3anus 3HaHui: "O0bem
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98

99

100

MHOTOTrpaHHHKA"

Ob6o6maromee noropenue 11 noHsTuit u
MeTOJ10B Kypca reometpun 10-11 knaccos,
cuctemarusanus 3HaHuil: "[Inomanu
MOBEPXHOCTU U 00BEMBI KPYTJIBIX TEn"

Ob6o6maroree noropenue 11 noHsaTuit u
MeTOJI0B Kypca reometpun 10-11 knaccos,
cucrtemarusanus 3Hagui: "Ilmomanu
MOBEPXHOCTU U 00BbEMBI KPYIJIBIX TEN"

[ToBTOpEHME, 0OOOIICHUE U CUCTEMATU3AIIHS
3HaHUH

[ToBTOpEeHHE, 0600IIEHNE U CUCTEMATU3AIIHS
3HAHUHN

[ToBTOpeHue, 06001IeHNE U CUCTEMaTH3aIUs
3HAHUI

HcTopus pa3BUTHS CTepEOMETPHUH KaK
HAyKH 1 €€ PoJib B Pa3BUTHUU COBPEMEHHBIX
WH)XCHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTUN

Hcropust pa3BUTHS CTEPEOMETPUHN KaK
HAyKH U €€ POJib B Pa3BUTHN COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI
Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ POJIb B PA3BUTHH COBPEMEHHBIX
VHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI
Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKHU U €€ POJIb B PA3BUTUHU COBPEMEHHBIX

HHKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOIOTHI

HcTopus pa3BUTHS CTEPEOMETPUH KaK



HayKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX
MH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN

HcTopus pa3BUTHS CTEPEOMETPUH KaK
101 HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX 1
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIMA

HcTopus pa3BUTHS CTEPEOMETPUH KaK
102 HAyKHU U €€ POJIb B PA3BUTUHU COBPEMEHHBIX 1
MH)XCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

BEPOATHOCTDBb U CTATUCTHUKA

10 KJIACC
Kosnun4yectBo 4yacos
Nen/m Tema ypoka Beero KoHTpoibHbBI
e pabdoThbI

I'pad, cBsa3HbIH Tpad, mpeacTaBiIcHUE
3aJ]auy ¢ MOMOIIIBIO Tpada

Crenenb (BaJIeHTHOCTD) BeplIUHBL [TyTh
B rpade. Llenu u muKisI

I'padsr Ha mnockoctu. JlepeBo
CIIy4allHOTO SKCIIEPUMEHTA

4 Ciry4aitHbIe SKCTIEPUMEHTHI (OTIBITHI) U 1

102 6

IIpakTnyecku
e padoThbI

Jlara
HU3y4YeHH
|

JJIeKTPOHHbBbIE
nu(ppoBbIe
o0pa3oBaTe/IbHBI
e pecypchbl
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11

12

13
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Clly4aifHble COOBITUS. DeMEHTapHbIE
COOBITHS (MCXOIBI)

BeposTHOCTB ClTyyaifHOTO COOBITHSI.
BeposTHOCTH COOBITHH B OIBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTaPHBIMA
COOBITUSAMHU

BeposaTHOCTE Cly4aifHOTO COOBITHSI.
BeposTHOCTH COOBITH B OIBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH

[Tepeceuenue, 00beAMHEHNE MHOXKECTB
¥ COOBITHIA, IPOTHBOIIOIOKHBIE
coObITHs. PopMyIIa CIOKEHUS
BEPOATHOCTEMN

VYcnoBHas BEpOSITHOCTh. Y MHOYKEHHUE
BeposiTHOCTEN. DOpMyJ1a yCIIOBHOM
BEPOATHOCTH

VYciioBHast BEPOATHOCTh. Y MHOKEHHUE
BepoATHOCTE. DopMyJia yCIOBHOM
BEPOSITHOCTH

dopmyiia NOJHON BEPOATHOCTH
®opmyna baiieca. HezaBucumelie
COOBITHUS

Komb6unatopHoe npaBuio yMHOKEHUS.
[TepecTanoBku u pakTopuan
Yucno coueranuii. TpeyronbHUK
ITackains

®opmyna 6bunoma HeroToHna
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25

Tematuueckas padota: "I'padpsi,
BEPOSITHOCTH, MHOKECTBA,
KoMOWHaTopuka'

buHapHBIN Cily4alHBIN OIBIT
(ucmipITaHKE), yCIEX U Heylaya.
HezaBucumeble ucnbitanus. Cepust
HE3aBHCHMBIX UCIBITAHUN J0 IIEPBOTrO
ycrnexa

Cepust HE3aBUCUMBIX UCIIBITAHUM J10
MIEpBOro ycnexa

Cepus HE3aBUCUMBIX UCTIBITAHUN
bepuymn

Ciry4aitHbli BBIOOp U3 KOHEYHOU
COBOKYITHOCTH

[TpakTnueckas padbota c
MCIIOJIb30BAHUEM BJICKTPOHHBIX TaOJIHUIL

Cnyuvaitnas BenuuuHa. Pacnpenenenue
BEpOSATHOCTEN. [Inarpamma
pacrpeneneHus

Oneparuu HaJl CIy4YailHBIMU
BenuuuHamu. [Ipumepsl pacnpeneneHui.
bunapHas cirydaiinas BeIM4MHA
I'eomerpuyeckoe pacnpeaeiaceHue.
bunomuaneHOE pacnpeneneHue
Marematnueckoe 0KUAaHue CIIy4anHON
BenM4YuHBL. COBMECTHOE pacIpeiesieHne

JIBYX CIIy4alHBIX BEIUYHH

HezaBpucumeie cnyqaﬁHLIe BCJINYHHBI.



26

27

28

29

30

31
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33

34

CBoiicTBa MaTEMaTUYECKOTO OKHUTAHHUS.
MareMaTtuueckoe 0XKuIaHne OMHApHOM
CIy4ailHON BEJIMYMHbI

MaremaTtnueckoe 0)KUaaHue
TCOMETPHUICCKOI'O U OMHOMHAJILHOI'O
pacnpeneneHui

I[I/ICHCpCI/I}I " CTaHAApPTHOC OTKIIOHCHUC

Jucnepcust OuHapHOM ciiy4aitHON
BeJIMYMHBIL. CBOWCTBA AUCIIEPCUU

MaremaTuueckoe OXXHAaHUC
MMPOU3BCACHUA U JUCIICPCHUA CYMMBbI
HE3aBUCHMBIX CquafIHLIX BCJIINYNH

Jucnepcus OMHOMHAIBLHOTO
pacrpenenenus. [Ipaktuueckas pabota ¢
UCTIOJIb30BaHUEM IJIEKTPOHHBIX TAOIHUI]

Jucnepcus U cTaHAApTHOE OTKIOHEHHE
TreOMETPUYECKOTO paclpeieeHusl. .
[TpakTryeckas pabora c
UCTIOJIb30BAaHUEM IJIEKTPOHHBIX TAOIHUI]

O0001eHre 1 cUCTEMaTU3ALNS 3HAHUN

Temarnueckas padota: "McnbiTanus
bepuymu. CriydaiiHbie BETUYUHBI U
pacrnipenenenus’"

O000111eHME U CUCTEMATU3ALIMS 3HAHUN

OBIIEE KOJIMYECTBO YACOB 10
[TPOTPAMME

34



11 KITACC

KosmuecTBo yacos DJIeKTPOHHbBIE

uudposbie
o0pa3oBaTeIbHbI

Hara
KonTpoJibHbI IIpakTnyeckn H3yYeHH
e padoThl e padoThlI 1

Ne

w/n Tema ypoka

Bcero
e pecypcbl

Hepasencto YeOrieBa. Teopema
Yeonimena. Teopema beprymmm. 3akoH 1
OOJIBIITUX YHCEeIT

HepasenctBo YebbieBa. Teopema
UYeoOrrmeBa. Teopema bepuynu. 3akoH 1
00JBIINX YnCEeT

HepasenctBo YeOrmera. Teopema
Yeonimera. Teopema bepuyiu. 3akon 1
OOJBIINX YHCEeTT

Br100po4HBIi METO MICCIIETIOBAHUMA 1

[TpakTrdeckast paboTa ¢ UCIIOJIb30BaHUEM
AJIEKTPOHHBIX TAOJIHUIL

['enepanbHas COBOKYIHOCTb U Cly4aiiHas

BbIOOpKa. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapaktepuctukamu. OLieHKa CPEHETO U 1
JUCIIEPCUU TeHEPAIbHON COBOKYITHOCTH C
MIOMOIIBIO0 BEIOOPOYHBIX XapaKTEPUCTHK

['enepanbHas COBOKYIHOCTb U CllyyaiiHas

BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMHU
xapaktepucTukamu. OLieHKa CPEHETO U 1
JUCIIEPCUH TeHEPAIbHON COBOKYITHOCTH C
MIOMOIIbIO BEIOOPOYHBIX XapaKTEPUCTHK
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11

12
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14

15

16

17

18

19

OneHuBaHue BEpOSTHOCTEN COOBITUH TTO
BBIOOpKE

Craructuueckas runoresa. [Ipoepka
MPOCTEUILNX TUIIOTE3 C MOMOILBIO CBOMCTB
W3YYEHHBIX pacupeneneHuin

Craructuueckas runoresa. [Iposepka
IIPOCTEUIINX TUIIOTE3 C IOMOILBIO CBOMCTB
U3YYEHHBIX pacIpeneleHun

[TpakTrueckast paboTa ¢ UCIIOJIb30BAHUEM
AIEKTPOHHBIX TaOJIHII

IIpumepsl HENPEPBIBHBIX CIIyYailHBIX
BeM4YUH. OyHKIUA TUIOTHOCTH
BEPOATHOCTH

PaBHomepHOe pacnpenenenue. IIpumepst
3a/1a4, IPUBOAAIIMX K [TOKA3aTEIBHOMY U
K HOPMaJIbHOMY PacIpeIeIeHUsIM
@yHKIYSI ITIOTHOCTH BEPOSITHOCTH
[I0Ka3aTEJIbHOTO PaCIpecIICHUs
@yHKIHA ITIOTHOCTH BEPOSTHOCTH
HOPMAaJIbHOTO PACIIPENEICHUS
ITocnenoBaTenbHOCTh ONMHOYHBIX
He3aBUCHUMBbIX coObITHi. [Tpumep 3a1aun,
npuBOJALIEH K pacnpeneneHuro [lyaccona

[TpakTrdeckast paboTa ¢ UCIOJIb30BaHUEM
AIIEKTPOHHBIX TAOIIHIT

KoBapuanus AByX cilydyaliHbIX BEJIUYHH.
KoaddumumenT koppensaiun

CoBmecTHBIEC HAOMIOIEHUS IBYX BEIINYHH
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22

23

24

25

26

27

28

29

30

31

32

33

Br160pounbiit K03 GUIUEHT KOppensiuuu
Paznuune Mex 1y JIMHEWHOU CBA3BIO U
IIPUYUHHO-CIICACTBEHHOM CBA3BIO
JIuneitnas perpeccus

[TpakTudeckas paboTa ¢ UCIOIB30BAHUEM
AJIEKTPOHHBIX TAOJIHUIT

[IpeacraBieHne TaHHBIX C TOMOIIbIO
TaOJIMI U AMarpamm, onucaTeabHast
CTaTHCTHKA

OnBITHI ¢ paBHOBO3MOYXHBIMHU
3JIeMEHTapHBIMU COOBITUSIMHU
Brrunciienne BeposTHOCTEH COOBITHH C
npuMeHeHueM popmyi

Brruncienue BeposTHOCTEH COOBITUH C
IpUMEHEHHEM TpapHUUECKUX METOIOB:
KOOpJAMHATHAs NIpsAMasi, 1epEBO,
nuarpamma Jusepa

Ciyualinple BETMYHHBI U PaclpeesIeHUs
MaremaTtnueckoe 0KUAAHUE CITy9aitHOU
BEJIMUMHBI

Marematnueckoe 0XKUAAHUE CIIy4aiHOU
BEJIMYMHBI

Tematnueckast padora: "BeposTHOCTh 1
craTucTuka"

Brrunciienne BeposTHOCTEH COOBITHI C
npuMeHeHneM (GopMy1 U rpadpuIecKux
METO/I0B

Brrunciienue BeposTHOCTEH COOBITHI C



npuMeHeHrneM (GopMyIl U rpadpuIecKux
METOZI0B

CryualiHple BETUYHMHBI U PaCpECIICHNUS.

34 MarematnuecKkoe 0KUAAHUE CITy9aitHOU
BEJIMYMHBI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34



MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOU ITPOT'PAMMBbBI

AJI'EBPA

10 KITACC

Konx
npoBepsieMor
0 pe3yJabTarTa

1

1.1

1.2

1.3

1.4

L.5

2.1

2.2

23

24

2.5

IIpoBepsiemMble MpeIMeTHbIE Pe3yJILTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHOI MPOrpaMMbl CpeIHero 001ero 00pa3oBaHus

Yucna ¥ BEIYUCIEHUS

OnepupoBaTb MOHATHSAMHU: PpALUOHAJIBHOE U JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs! U JECATUYHAs APOOb, TPOLEHTHI

BreimonaaTs apI/I(l)MCTI/I‘-IeCKI/Ie onecpanuu C pauirOHaJIbHBIMHU u
JEHCTBUTEIILHBIMU YHCIaMU

BoinonHATe NpuOnmkEéHHbIE BEIUUCICHHUS, UCIIONIBb3YS ITPaBUIIa OKPYTJIEHUS,
JIeNaTh IPUKUAKY U OLICHKY Pe3yJIbTaTa BIYMCICHUN

OnepupoBaTh MOHATHSMH: CTENEHb C IEJIBIM I10KA3aTeJIeM, CTaHAapTHas
¢dopMa 3amucu JEHCTBUTENBHOTO 4YHCIA, KOPEHb HATYpPaJbHON CTENEHH;
UCIIOJIb30BaTh MOAXOASIIYI0 (OpMY 3allUCH JIEHCTBUTENIBHBIX YMCET IS
penIeHus TPAKTUYECKHX 33]1a4 U MPEICTABICHNS JaHHBIX

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAHT€HC IIPOU3BOJILHOIO YTJIa;
UCTOJBb30BaTh  3alMCh  NPOM3BOJBHOIO  yriia  4Yepe3  oOpaTHbIE
TPUTOHOMETpHUYECKHE (DYHKITIH

VYpaBHEHUS U HEPABEHCTBA

OnepupoBaTh MOHATUSAMU: TOXKJECTBO, YPaBHEHHME, HEPABEHCTBO, LENOE,
palroHaibHOE, MppalMOHATIbHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHHE

BrimonuaTe npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH U peraTh
TPUTOHOMETPUUECKHUE YPABHEHUS

BrinmonusaTe mpeoOpa3oBaHus LENbIX, PAIMOHANBHBIX M UpPPAIMOHATIBHBIX
BBIDXEHUI M peElIaTh OCHOBHBIE THIIBI ILENBIX, pPAalMOHAIBHBIX U
MPPALMOHAIILHBIX YPaBHEHUI U HEPABEHCTB

IIpuMeHATh ypaBHEHUS U HEPABEHCTBA JIJIsl PELICHUSI MaTEMAaTUYECKUX 3a/1a4
W 3aJ1a4 U3 pa3IMyuHbIX 00JacTel HAyKU U PeaIbHOM JKU3HU

MogenupoBaTh peajgbHBIE CHUTYalldd Ha S3bIKE anreOpbl, COCTABIATH
BBIPQKEHUS, YPAaBHEHUS, HEPABEHCTBA M0 YCJIOBUIO 33JayH, MCCIEIOBATh
IIOCTPOEHHBIE MOJIENIN C UCTIOIb30BaHUEM alllapara aiareopbl

OyHKIMK U rpaduku



3.1

3.2
33

34

3.5

4.1

4.2
4.3

4.4

5.1

52

53

11 KJIACC

Kox
npoBepsieMor
0 pe3yJbTara

1

1.1

1.2

1.3

OnepupoBaTh NOHATUAMU: (YHKIIHS, CIIOCOOBI 3aJaHusl PYHKIMH, 00JIacTb
OTpeIeTICHUS 1 MHOYKECTBO 3HAYeHUH QyHKIINHU, TpaduK PyHKIINN, B3AUMHO
oOpaTtHble GyHKIIUH

OnepupoBaTh TNOHATHSAMH: UYETHOCTH M HEUETHOCTh (YHKIMH, HYJIH
(GYHKIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA

Hcnonb3oBate rpaduku QyHKIMHA 11 peleHns ypaBHEeHUH

CrpouTh 1 4UTaTh rpapuKu JUHEHHONW (YHKIMH, KBaIpaTUYHOW (YHKIUH,
CTeNeHHON (YHKIIUH C LIEJIbIM MTOKa3aTeleM

Hcnonb3oBate rpaduku GyHKIMHA [0 WCCIEAOBAaHUS IPOLECCOB H
3aBUCUMOCTEH TpU pelIeHUH 337ad U3 JIPYTHX YYEOHBIX MPEIMETOB H
peasIbHOM JKU3HU, BbIpaXaTh (OpPMyJIaMHU 3aBUCUMOCTH MEX/1y BEJIMYUHAMU

Hauana MaTeMaTH4eCKOIo aHaim3a

OHCpHpOBaTB HNOHATHUAMMU. IIOCJICAOBATCIIBHOCTBD, apH(bMeTqucxasl n
TCOMETPHUUICCKAA MPOTPECCUN

OnepupoBaTh MOHATHUSAMHU: OECKOHEYHO YOBIBaloOmas TreoMeTpuyecKas
nporpeccusi, cyMmma 0€CKOHEYHO yObIBaroOIIei reOMEeTPUIECKON POrPecCHH

3aIlaBaTB IMOCJICA0BATCIIbHOCTU Pa3JIMYHbIMHA crnocodamMu

Hcnonb30BaTh CBOMCTBA MOCIEI0BATEIBHOCTEN U IPOIPECCUI TS PEILICHHS
pealIbHBIX 3aJa4 MPUKJIAJHOTO XapaKTepa

MHoOXeCTBa U JIOTHKa
OH@pHpOBaTB IMOHATHUAMU: MHOKCCTBO, OIICpallMi Hal MHOXCCTBaAMU

Hcnonbs30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar s OINMCaHUsA
peanbHBIX MPOLECCOB U SBJICHUHN, IIPU PEIICHUH 331a4 U3 JAPYTruX y4eOHBIX
IIPEAMETOB

OnepupoBaTb  NOHATUSAMHU:  ONpEACIEHUE,  TEOpPEMa,  CIEICTBUE,
JI0Ka3aTeNIbCTBO

IIpoBepsiemble peIMeTHbIE Pe3yJabTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrpaMMbl CpelHero 001ero 00pa3oBaHus

Ywucia ¥ BEIYUCICHUS

OnepupoBaTh TOHATUSIMHU: HATypajbHOE, 1I€JI0€ YHCIIO; MCIO0JIb30BaTh
MPU3HAKU JEIUMOCTU LIEJIBIX YHUCEJ, Pa3JIOKEHHE YHCIa Ha IPOCThIE
MHOKUTEIIH JIJIs PELICHUS 3a]1a4

OnepupoBaTh MOHATHEM: CTETIEHB C PAlMOHAIIBHBIM OKa3aTEIeM
OnepupoBaTh MOHITHSIMH: JIOTapudM UYUCIa, AECATUYHBIC W HATypallbHbIC
JorapupMbl



2.1

2.2

2.3

24

2.5

2.6

3.1

3.2

33

3.4

4.1

4.2

4.3

44

4.5

VpaBHEHMS 1 HEPABEHCTBA

[TpumeHsTh CBOMCTBa cCTENeHHM Uil MpeoOpa3oBaHUs  BbIpAKEHUH,
ONEpUpPOBaTh IOHATHUSAMHU: IIOKA3aTEIbHOE YpaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI TI0KA3aTEIbHBIX YPABHEHUM U HEPABEHCTB

BoimonusaTe mpeoOpa3oBaHUs BBIPAKEHUH, COIEpXKAIIUX JOrapudMsl;
OTEepUPOBATh TMOHATUSAMU: JIOTapUPMUUYECKOE YpaBHEHHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE THITBI TOTapU(PMHUUECKUX YPaBHEHUI U HEPABEHCTB

Haxonuts penieHust npoCcTeUINX TPUTOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUH U €€ PELIECHHUE;
UCIIOJIB30BaTh CUCTEMY JIMHEMHBIX YPAaBHEHUN I PELICHUs IIPAKTUYECKUX
3a1a4

HaxonuTh pemieHns: mpocTeHNX CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX
ypaBHEHH U HEPABEHCTB

MogenupoBaTh peajdbHBIE CHUTYalldd Ha S3bIKE aireOpbl, COCTABISATH
BBIPDAKCHHUS, YPAaBHEHHUS, HEPABEHCTBA M CHUCTEMBI IO YCJIOBHIO 3a]auH,
HCCIIeI0BATh MOCTPOCHHBIE MOJIENU C MCITOJIB30BAHMEM armapaTa areOpsl
OyHKIMH U TpaduKH

OnepupoBaTb IMOHATUSAMH: INepHOAMYECKass (DYHKIUSA, MPOMEXKYTKH
MOHOTOHHOCTH (YHKLIMH, TOYKH SKCTpeMyMa (yHKIMH, HauOoibliee U
HaMMEHbIIIee 3HAa4eHUs (PYHKIMM HAa MPOMEXKYTKE; MCIOJIb30BATH UX JUIA
uccneoBanus QyHKIMH, 3aJaHHON TpaduKOM

OnepupoBaTh NOHATUAMM: T'paUKU MOKA3aTEIbHOMN, JOrapupMHUUECKON U
TPUTOHOMETPUYECKUX (QYyHKUUH; un300pakaTh HX Ha KOOPAWHATHOM
IUIOCKOCTH M UCIIOJIb30BATh JJIsl PEILICHUS] YPAaBHEHUI U HEPABEHCTB
N306paxaTh Ha KOOPIAWHATHOW TUIOCKOCTH I'paKH JIMHEWHBIX YpaBHEHUI
Y UCTOJIb30BaTh UX JJIS PEIIECHUS CUCTEMBI JIMHEHHBIX YPABHCHUN
Hcnonb3oBate rpadukn GyHKIMHA [0S0 WCCIEAOBAaHUS IPOILECCOB H
3aBHCUMOCTEHN U3 IpyruX y4eOHBIX IUCLUIUIMH

Hagana maTeMaTnyeckoro aHainusa

OnepupoBaTh MOHATUSMU: HETIPEpPhIBHAS (DYHKIINS, IPOU3BOHAS (DYHKITIH;
UCIIOJIb30BaTh F€OMETPUUECKUM M (PU3MUECKUN CMBICI MPOM3BOAHOM IS
peleHns 3a1a4

HaxonuTh  MpOM3BOAHBIE  DJIEMEHTAapHBIX  (PYHKIUH,  BBIYHCIATH
MPOM3BOJIHBIE CYMMBI, TIPOU3BEICHHS, YACTHOTO (DYHKIIUN

Hcnonp30BaTh  NPOM3BOAHYIO IS HUCClIeaoBaHWs  (QyHKIMH  Ha
MOHOTOHHOCTb M JKCTPEMYMBbI, MPUMEHSTh Pe3yJIbTaThl UCCIEIOBAHHS K
MOCTPOCHUIO TpapuKOB

HCHOJ’IBSOB&TB HpOI/ISBOJIHYIO I HAXOXKACHUS HaI/IJ'Iy‘—IIHeFO peHIeHI/ISI B
MIPHUKJIATHBIX, B TOM YHCJIC COIUATBHO-3KOHOMHUYECKHX, 3aa9ax

OnepupoBaTh MNOHATUSMH: TME€PBOOOpa3Hass M HWHTErpaji;, IOHUMATh
reOMETPUUECKUI U (PU3UIESCKHI CMBICIT HHTETpaja



4.6

4.7

I'EOMETPUASA

10 KITACC

Kon
npoBepsieMor
0 pe3yJbTaTa

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

Haxoautbs nepBooOpasHbie AjIeMEHTapHbIX (PYHKINN, BEIUUCISATh UHTErPai
o ¢popmyne Herotona — Jleiioaua

Pemarn MNPpUKJIAAHBIC 3ada4i, B TOM YHUCIIC COLIMAJIBHO-3KOHOMUUYCCKOTO U
(u3ngecKoro xapakrepa, CpeJCTBAMHU MaTEMaTHYECKOTO aHAIN3a

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeiHero 001ero 0opa3oBaHusi

I'eomeTpus
OrnepupoBaTh NOHIATHSAMU: TOUKA, MPAMasi, INIOCKOCTh

[TpuMeHSITh aKCHOMBI CTEPEOMETPHU U CICICTBHSI M3 HUX IPH PEIICHUH
reOMETPUYECKUX 3a/1a4

OnepupoBaTh TOHATHSIMH: TAPAUICTBHOCT UM HEPHEHANKYISPHOCTD
NPSAMBIX U ITOCKOCTEH

KnaccupummpoBars B3aUMHOE PACHOJOXKEHHE MPSMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE

OnepupoBaTh MOHATUSIMH: JBYTPaHHBIA YTOJ, TPaHH JABYTPAHHOTO YyrJa,
peOpo ABYTpaHHOTO yIiia, JTHHEHHBIH YroJ JBYrpaHHOTO yIJa, TpajycHast
Mepa JBYTPaHHOTO yriia

OnepupoBaTh MOHITHAMH: MHOTOTPAaHHHK, BBIMYKIBIA W HEBBITYKIIBIA
MHOTOTPaHHHK, JJIEMEHTHI MHOTOTPAHHUKA, PABHIILHBI MHOTOTPAHHUK
Pacrio3HaBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (TMHpamuia, TMpH3Ma,
IPSIMOYTOJIbHBIN Mapaienenumnes, Kyo0)

KnaccuduuumpoBath  MHOTOTpaHHUKHM,  BbIOMpass ~ OCHOBaHMS IS
KJIacCU(PUKAUK (BBITYKIIBIC H HEBBIMYKJIbIC MHOTOTPaHHUKH, PAaBUIILHBIC
MHOTOTPaHHHKH, TPSIMBIC U HAKJIOHHBIC IPU3MBI, TapaJlIeICITUIIC IbI)
OnepupoBaTh MOHATUSAMU: CEKYIIask IUIOCKOCTh, CEYCHUE MHOTOTPAHHUKOB
OOBSICHATH MPHUHIUIBI IOCTPOCHUSI CCYCHUH MHOTOI'PAHHUKOB, HUCIIONIB3YSI
METOJ CIIE/IOB

CTpouTh CEYEeHUS MHOTOTPAHHUKOB METOJOM  CIICIOB, BBITIOJHSTH
(BBIHOCHBIC) IIOCKHE YEPTEXU M3 PHCYHKOB MPOCTHIX OOBEMHBIX (QHUTYD:
BUJ] CBEPXY, COOKY, CHU3Y

PemraTe 3aaa41 Ha HaXO0XJICHHUE r’COMETPUICCKUX BEJIMYHUH I10 06pa3uaM NI
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7.14

7.15

7.16

7.17

7.18

7.19

7.20
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6

6.1

ajJiroputMam, IMpUMEHAA U3BECCTHBIC aHAIUTUYCCKHUE METOJAbI IIPpHU PCIICHUN
CTAaHJAPTHBIX MAaTCMAaTHYCCKUX 3aJad Ha BBIYHUCICHHUC paCCTOﬂHI/If/'I MCXKIOY
JABYMsI TOYKaMH, OT TOYKH [0 HpﬂMOfI, OT TOYKHAO ILIOCKOCTH, MCKIY
CKPCIIMBAOIIUMHUCA ITIPSAMBIMHA

Pemrats 3aa41 Ha HaXO0XKXICHHUEC rCOMCTPHUICCKUX BCIIMYMUH 10 06pa3uaM NI
aJiroputMam, IMpUMEHAA U3BCCTHBIC aHAIUTUYCCKHUE METOAbI TP PCUICHUN
CTAaHJAPTHBIX MAaTEMaTHYCCKUX 3aJad Ha BBIYMCICHUC YIJIOB MCKIY
CKPCIIUBAIOINUMUCA IIPAMBIMU, MCKIY HpHMOﬁ U IINIOCKOCTBIO, MCIKIY
IJIOCKOCTAMU, ABYI'DAHHBIX YIJIOB

Brruucasate 00bEMBI U TUIOMIAIN TTOBEPXHOCTEH MHOTOTPaHHUKOB (TIpHU3Ma,
nupamMuza) ¢ TpuUMeHEeHHEeM (OpPMYyJI, BBIUKCIATH COOTHOIICHHUS MEXIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMAaMHU MOT0OHBIX MHOTOIPAaHHUKOB

OnepupoBaTb NOHATHUAMU: CHUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCb M
TUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTH CHMMETPUH (PUTYPBI

W3Bnekatrb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TEeOMETPUYECKUX GUrypax, IMpeACTaBICHHYI0 Ha
YepTekax U pUCyHKaX

[IpumensiTb reomerpuueckue (GaxThl Ui PEHICHUS CTEPEOMETPUUYECKUX
3aja4, MPEIIoJaraloluX HECKOJBKO IIAaroB pELICHUsS, €CJIU YCJIOBHS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

IIpuMeHATH mpoCTEMIIME NPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKHX 3a]1a4

HpI/IBO,Z[I/ITL ONpUMEPBI MATCMATUYCCKUX SaKOHOMepHOCTeﬁ B IIpUpoAc "
JKHU3HHU, paCliO3HABATh NPOABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

[TpuMeHATH MOSyYeHHbIE 3HAHUS HAa NPAKTUKE: aHAJIM3UPOBATh peajbHbIE
CUTyallMM U NMPUMEHATh U3YUYECHHBIE TIOHATHS B MpOIecce MOUCKa peIleHHs
MaTeMaTH4ecKu C(HOpMYIUPOBAHHON MPOOIEMBI, MOJIEIUPOBATh peabHbIe
CUTyallUl Ha S3bIKE TE€OMETPUH, MCCIEN0BATh IIOCTPOECHHBIE MOJAEIU C
UCTIOJIb30BAaHUEM T€OMETPUYECKHUX TMOHATHIA M TEOpeM, ammapara aareopsl,
pelaTh NpakTUYECKUE 3a/1a4H, CBA3aHHbIE C HAX0XKJIEHUEM F€OMETPHUUECKHUX
BEJIMYNH

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 0opa3oBaHusi

I'eomeTrpus

OrnepupoBaTh MOHATUSIMH: IMJIMHIPUYECKAs MOBEPXHOCTh, OOpa3ylolue
IAJTUHAPUYECKOW TOBEPXHOCTH, IWJIMHAP, KOHHUYECKas IMOBEPXHOCTb,
o0pa3yronire KOHHYeCKO! MOBEPXHOCTH, KOHYC, cepruyecKasi HOBEPXHOCTh



6.2
6.3
6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

Pacnio3naBath Tena BpameHus (IHIIMHADP, KOHYC, cdepa u map)
OOBSICHATH CITOCOOBI TTOTyUEHUS TEIl BpaIlleHUs
KnaccudumupoBars B3auMHOE pactiosiokeHHe chephl U MIIOCKOCTH

OHGpI/IpOBaTL IIOHATUAMMU: HlapOBOﬁ CECIrMCHT, OCHOBAaHHEC CCTMCHTA, BBICOTA
CETMEHTA, IAPOBOM CIJIOM, OCHOBAHUE LIAPOBOIO CJIOSI, BHICOTA IIAPOBOIO
CJ10s1, IIAPOBOU CEKTOP

Berunciaate 00BEMBI U iomaigun HOBCpXHOCTCﬁ TCJI  BpalllCHUA,
reoOMCTPHUICCKUX TCII C IPUMCHCHUCM (I)OpMyJ'I

OnepupoBaTh TOHATHSIMH: MHOTOTPAaHHUK, BIHMCAHHBIH B cdepy u
ONHMCAHHBIN OKOJIO cdepbl, chepa, BIHCAHHAS B MHOTOTPAHHHK HIIH TEJIO
BpalllCHUS

BBIHCISATE COOTHOIICHHSI MKy TUIOMIQISIMHA TTOBEPXHOCTEH U 00BEMaMHU
MMOXOOHBIX TEI

N300paxkaTh u3y4yaemble (QUIYypbl OT PYKHM U C MPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB

BoinonHsATe (BBIHOCHBIE) IUIOCKME YEPTEKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (QUryp: BUI CBEpXy, COOKY, CHHM3Y; CTPOUTH CEUEHHS Tel
BpalICHUs

W3Bnekatrb, WHTEPIPETHPOBaTH M MPEOOPa3OBbIBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, IMpeACTaBICHHYI0 Ha
YepTe)kax U pUCYHKaX

[TpumensiTh reoMmeTpudeckre (GakThl IS PEIICHUS CTEPEOMETPUUYECKUX
3aja4, TPEIIOIaralomrX HECKOJIBKO IIaroB pEMICHUsS, €CJIH YCIOBHS
MIPUMEHEHUS 33JIaHbI B SBHOU (hopMe

OnepupoBaTh MOHSATUEM: BEKTOP B IPOCTPAHCTBE

BEBITIONTHATE  NCHCTBHUS CIIOKCHHST BEKTOPOB, BBIYMTAHUS BEKTOPOB |
YMHO)KEHHUSI BEKTOpa Ha YHCJIO, OOBSCHATh, KAaKUMH CBOWCTBAMH OHH
o0JtaaroT

[TpuMeHsITh IPaBUIIO TIapaJUICIICTIUIIEIa TIPU CII0KEHUH BEKTOPOB
OneprpoBaTh NOHATUAMH: IEKAPTOBBI KOOPUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJTb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJIUHATHI BEKTOPA, YTOJI MEXIY
BEKTOPAMH, CKAISIPHOE TPOU3BEIEHUE BEKTOPOB, KOJUIMHEApHBIE U
KOMIUTAHAPHBIC BEKTOPHI

HaxoauTh cyMMy BEKTOPOB M TIPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJI MEXK]TY
BEKTOPAMHM, CKaJIPHOE IPOM3BEJICHUE, PACKIAIbIBATh BEKTOP IO JIBYM
HEKOJUTHHEAPHBIM BEKTOpaM

3a/1aBaTh IIOCKOCTh YPABHEHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT
Pemarp mpocreiiiye reoMmeTpuyecKkue 3a7add Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/Ia

PemraTe 3a4a4u  Ha JOKa3aTCJIbCTBO MATEMATHYCCKUX OTHOIICHUUA WU
HaXO0XXIACHHUC I'COMCTPUYCCKHX BCIIMYHUH II0 06pa3uaM Wi aJilrOpuTMam,



6.21

6.22

6.23

HpI/IMCHHH N3BCCTHBIC METOAbI HpI/I peIHCHI/II/I CTaH)IapTHI)IX MATEMATHUYCCKUX
3a1a4

IIpuMeHATH mHpoCTEWIIME IPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a]1a4

HpI/IBOI[I/ITB IMPUMECPBI MATCMATHYCCKHX SaKOHOMepHOCTeﬁ B IIpUpoac H
JKHU3HH, pACIIO3HABATDH IPOABIICHUEC 3aKOHOB I'COMETPUN B UCKYCCTBC

[IpuMeHATh MOTy4YeHHbIE 3HAHUS HA MPAKTHKE: aHAJU3UPOBATH PEaIbHBIC
CUTyalluu ¥ MPUMEHSITh U3yYCHHBIC TTOHATHUS B MIPOIIECCE MOMCKA PEIICHUS
MaTeMaTHYeCKu cPOpMYIUPOBAHHON MPOOIEMBbI, MOJAECTUPOBATH pPeallbHbIC
CUTyalldd Ha S3bIKE TEOMETPUHU, MCCIEN0BATh IMOCTPOCHHBIE MOJETH C
UCIIONIb30BaHNEM T€OMETPUUYECKUX TOHATUN U TeopeM, ammapara anreopsl,
pemaTh NpakTUYECKUE 3aa4u, CBA3aHHBIE C HAX0K/IEHHUEM F€OMETPUUECKUX
BEJIMYMH

BEPOATHOCTDb U CTATUCTHUKA

10 KIIACC
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npoBepsieMor
0 pe3yJbTara

6
6.1

6.2

6.3

6.4

6.5

6.6
6.7

IIpoBepsieMble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeILHOI MPOrpamMMbl CpeIHero 001ero 00pa3oBaHus

Teopust BEpOATHOCTEN U CTATUCTUKA
YuTath U CTPOUTH TAOJHUIIBI U JUATPAMMBI

OnepupoBaTb  NOHATUAMU:  CpeJHee  apuMmeThyeckoe,  MeJauaHa,
HauOoJIbIlIee, HAMMEHbIIee 3HaUeHHE, pa3MaX MacCUBa YHUCIIOBBIX JTAHHBIX

OrnepupoBaTh MOHATUSAMH: CIyYalHBIA SKCIIEPUMEHT (OMBIT) U CIydailHOE
COOBITHE, DJIEMEHTAapHOE COOBITHE (PIEMEHTApHBIH HCXOMA) CIY4YaiHOTOo
ONbITa; HAXOAUTb BEPOATHOCTH B ONbITAX C PAaBHOBO3MOXKHBIMU
CIIy4allHBIMU COOBITUSMHU, HAXOAUTh U CPAaBHUBATh BEPOSTHOCTU COOBITHI B
U3YUYEHHBIX CIIy4allHBIX SKCIIEPUMEHTAX

Haxonutes u ¢dopMynupoBath COOBITHS: TepeceyeHHe U OObeAMHEHUE
JMAHHBIX COOBITHH, COOBITHE, TPOTUBOMOJIOKHOE JAHHOMY COOBITHIO;
[I0JIb30BaThCS JUarpaMmmamu Jisiepa U GopMyJIoil CII0KEHUS BEPOSITHOCTEN
IIPU PEIICHUH 3a]a4

OnepupoBaTh NOHATHAMMU: YCIOBHAsI BEPOSTHOCTb, HE3ABUCUMBIE COOBITHS;
HaXOAUTh BEPOSITHOCTU C IMOMOUIbIO IpPAaBWJIA YMHOXEHHS, C IOMOILBIO
JiepeBa CIIy4ailHOTO OMbITa

[TpuMeHsATH KOMOMHATOPHOE MPABUJIO YMHOKEHUS TPU PEIIEHUH 3a/1a4

OHGpHpOBaTL IMOHATHUAMU: HUCIBITAHHUEC, HC3aBUCHUMBIC MCIIbITaAHUA, CCPUA



6.8

11 KIIACC

Kon
MpoBepsieMor
0 pe3yJbTara

5

5.1

5.2

53
54

WCIIBITAaHUH, YCIIeX M HeyJada; HaXOJUTh BEPOSITHOCTH COOBITUN B CEpUU
HE3aBHCHUMBIX HCIBITAHUNH J0 MEPBOro ycrexa, HaXOAUTh BEPOSTHOCTH
CcOOBITHI B cepUU UCTIBITAaHUI bepHyn

OnepupoBaTb  MOHATUSMU:  CllydailHas  BEJIWYMHA, pACIpEAEICHHUE
BEPOATHOCTEH, AUArpaMmMa pacpeeIICHUs

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpamMMbl CpelHero 001ero 00pa3oBaHus

Teopust BEpOATHOCTEN U CTATUCTUKA

CpaBHI/IBaTL BCPOATHOCTHU 3HAYCHUN CJ'Iy‘-IElfIHOfI BCJIIMYHHBIIIO
pacnpeacICHUIO UJIK C IIOMOLIBIO JUarpaMm

OnepupoBaTh HOHATHEM MaTEMaTHUYECKOTO OXKHUIaHUs, IPUBOIUTH IPUMEPHI
TOT0, KaK IPUMEHSETCS MaTeMaTH4YEeCKOe OXKHIaHue CIy4YailHOW BEMYHHBI,
HAXOJUTh MaTeMaTUYECKOE OKUaHKE M0 TaHHOMY PaclpeaeIeHUIO

HmeTs mpecTaBiIeHue O 3aKOHE OOJIbIINX YHCE

HMmeTh MpEACTAaBJICHHUEC O HOPMAJIbHOM pacClpCACICHUN



HHPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

AJI'EBPA

10 KUIACC
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1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24
2.5
2.6

2.7

3.1

3.2

IIpoBepsiemMblii 3JIeMeHT CoIep:KAHUSA

Yucna 1 BEIYUCIIEHUS

Parnmonansheie uncia. OOBIKHOBEHHBIE U IECATHYHBIE IPOOH, TPOLIEHTHI, 0ECKOHEUHBIE
nepuoauueckue apodu. ApudMeTHuecKue Oonepanuu ¢ PaldOHAJIBHBIMH YHCIIAMHU,
npeoOpa3oBaHusl YHCIOBBIX BblpaxeHHH. [IpumeHenune npobel M MPOLEHTOB s
pELICHHS TPUKIIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIIC 3HAHUI U pealbHOMN KU3HU

I[CI\/'ICTBI/ITCJILHBIG qucia. PaLII/IOHaJ'IBHLIe " UppalluOHAJIBHBIC YU CJIA. ApI/I(bMeTI/I‘-IeCKI/IC
onepanuu ¢ ,Z[GflCTBHTGHBHBIMH qyucCJiaMu. HpI/I6JII/I)KéHHBIe BBIYUCIICHUSA, IIpaBUJIa
OKpYTJICHU:, IPUKHUJIKA U OLICHKA PE3YyJIbTaTa BBIYHCIICHUI

CrenieHs ¢ OCJIBIM ITOKAa3aTCICM. CTaHI[apTHaH Q)opMa 3aI1ucu HeﬁCTBHTeHBHOFO qucjia.
Hcnonp3oBaHue MOAXOAsIICH (1)OpMBI 3alliUCHU JICHCTBUTEIBHBIX YMCEN JJIS PCUICHHUA
MPAKTUYCCKUX 3aaa4 U MPCACTABIICHUA JaHHBIX

ApudmeTnueckuii KOpeHb HaTypaslbHON crerneHu. [leiicTBus ¢ apudmernyeckumu
KOPHSIMHU HaTypaJIbHOW CTETIEHU

CuHyC, KOCUHYC M TAaHT'€HC YHCJIOBOI0 apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT€HC
YHCJIOBOTO apryMeHTa

VYpaBHEHHs 1 HEPABECHCTBA

ToxxaecTBa U TOXJIECTBEHHBIC TIPEOOPA30BaAHHUS

[IpeoOpa3oBaHme TPUTOHOMETPUIECKUX BhIpakeHNH. OCHOBHBIE TPUTOHOMETPHYECKHE
bopmyIbI

VYpaBHeHHE, KOpeHb YypaBHeHHs. HepaBeHCTBO, pellleHHE HepaBeHCTBA. Merton
VHTEPBAJIOB

Pemienue nensix U ApoOHO-pAIIOHAIBHBIX YPABHEHUH U HEPABECHCTB

Pemenue nppanoHaibHbIX YpaBHEHUI U HEPABEHCTB

Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM

[TprMeHeHre ypaBHEHUH 1 HEPABEHCTB K PELICHUIO0 MaTEeMaTHUECKUX 3a]a4 U 3a/1a4 U3
pas3InYHbIX 00IaCTe HAYKH U peanbHOM KU3HU

@yHKIMU U TpaduKu

Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk Qysknuu. B3aumuo oOpaTHbIE
byHKIIUN

O6mactp ompefeneHrsi W MHOXKECTBO 3HaueHWd ¢yHkuuu. Hymm QyHKIuu.
[TpomexyTKH 3HaKONOCTOSAHCTBA. YETHBIC M HEUETHBIE (PYHKLIUU



CrenenHast GyHKIMS ¢ HaTypaJbHBIM M LI€JbIM Noka3aTeneM. E€ cBoiicTBa u rpaduxk.

33 . .
CaoiicTBa U rpaguK KOpHS 1-Oi CTETIEHU
34 TpuroHomerpuueckas OKpYKHOCTb, ONpEACICHHE TPUTOHOMETPUUECKUX (DYyHKIIHIA
' YHCIIOBOTO apryMeHTa
4 Havana maremaTtnueckoro aHanusa
41 [locnenoBarenpHOCTH, CHOCOOBI 3aJaHus MocieaoBarelbHOCTE. MOHOTOHHbBIE
' MOCJIEI0BATEILHOCTH
Apudmernueckass u reomeTpuueckas mporpeccud. beckoHeuHo —yObIBaromas
47 reomerpuueckass mnporpeccus. Cymma OeCKOHEYHO YOBIBAIOLIEH TIeoMeTpUdecKoi
' nporpeccur. @Popmyna CIOXKHBIX HPOLEHTOB. lcnonap3oBaHue mporpeccuu Juist
pelIeHNs pealibHbIX 3a]a4 IPUKJIaJHOTO XapaKTepa
5 MHokecTBa U JIOTUKA
MHOXecTBO, oTiepaliy HajJ MHOKecTBaMu. J{lnarpammer Diinepa — Benna. [Ipumenenue
5.1 TEOPETUKO-MHOKECTBEHHOTI'O ariapaTta JJisl ONUCaHUs peasbHbIX MPOLIECCOB U SIBJICHUIH,
IIPU pPEIIeHUH 3aa4d U3 JPYTruX YYeOHBIX MMPEeIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BIYUACICHUS
1.1 Hatypanbsblie u niensle yncna. [Ipu3Haku AeIMMOCTH HEIbIX YUCE
1.2 Crenens ¢ pallMOHAIBHBIM MOKa3ateneM. CBOMCTBa CTETICHU
1.3 Jlorapudm yucna. JlecaTnyHbie U HATypadbHbIC JOTapru(MbI
2 YpaBHEHHUs 1 HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BBIPAKEHUN, COACPIKAIIMX JIOTapU(MBI
2.2 [IpeoOpa3oBaHue BbIpaXXEHH, COEPIKALUX CTENEHH C palliOHAIbHBIM ITOKa3aTeIeM
23 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 ITokazarenbHbIe YpaBHEHUSI U1 HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA
r 6 Cuctembl TMHENHBIX YpaBHEHUN. PellleHne NpuKkiIagHpIX 3a/1a4 ¢ TOMOILBIO CUCTEMBI
' JIMHENHBIX YPAaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB
)3 [IpuMeHeHre ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMAaTUYECKHUX 3a7a4
' ¥ 3a/1a4 U3 Pa3JInYHbIX 00JIacTe HAYKH U pealbHOM KU3HH
3 OyHKIMH U TpaduKu
Oynkuus. Ilepuoanueckue ¢yHkun. IIpomMexyTku MOHOTOHHOCTH (DYHKIIUH.
3.1 MakcumymMbl ¥ MUHUMYMBI QyHKOUH. HanOomnbiiee W HauMeHbIEe 3HAYCHHE

(YHKIIMM Ha IPOMEXKYTKE



32 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IpapuKu
33 [Toka3zarenbHas u norapupmudeckas GyHKIHUU, X CBOHCTBA U TpaduKH
34 Hcnonp3oBanue rpadukoB GyHKIUHN A pelIeHUs] YpaBHEHUH U TMHEHHBIX CUCTEM
Hcnonp3oBanue rpagukoB GyHKIMHA 11 UCCIEI0BaHUS IIPOLIECCOB M 3aBUCUMOCTEHA,
3.5 KOTOpbIE BO3HUKAIOT IPU PEIICHUH 33/1a4 U3 IPYTUX yUEOHBIX MPEIMETOB U pealIbHON
KU3HU
4 Hayana maTemMaTnyeckoro aHaausa
4.1 HemnpepriBabie hyHKIIMH. MeTox MHTEPBAJIOB JIJIsl PEIICHHSI HEPAaBEHCTB
4.2 [TpousBonHas Gpynkuuu. ['eomerprueckuii 1 GU3NIECKUA CMBICI TIPOU3BOIHON
43 [TpousBoaHble 31eMEeHTApHBIX (yHKUUNA. DOpMyJbl HAXOXKICHHUS IPOU3BOJHOU
' CYMMBI, IPOU3BEAECHUS U YACTHOTO (DYyHKIIUH
[IpuMeHeHHe TPOM3BOJHOM K HCCICIOBAHMIO (QYHKIMH HAa MOHOTOHHOCTh H
4.4 KCTpeMyMbl. HaxoskJeHne HauOONbIIEero M HaWUMEHBIIEro 3Ha4YeHUs (YHKUUU Ha
OTpe3Ke
45 [TpuMmeHeHrne NTPOM3BOAHON AJI HAXOXKIECHUS HAWIYYIIEro pEelIeHHs B PUKIIAJHbBIX
' 3ajaydax, Juis onpeaeseHUs CKOPOCTH MPoLecca, 3aJaHHOTO (OopMyJI0i WK rpaduKOM
4.6 [TepBooOpaznas. Tabmauia nepBooOpa3HbIX
47 WuTerpan, ero reoMeTpuyeckuii u Gu3n4YecKuil CMbICI. BeluucieHne nHTerpaia mo
' dopmyie Herorona — JleliOnumna
I'EOMETPUASA
10 KIIACC
IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
Kon
7 I'eomerpus
OcHoBHble mNOHATUS cTepeoMeTpud. Touka, mpsmas, IUIOCKOCTb, IIPOCTPAHCTBO.
7.1 [Tonatue 06 akCHOMAaTUYECKOM IMIOCTPOCHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUU U
CJIEICTBUSA U3 HUX
B3anmHOe pacnosokeHue MpsiMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECS, TapalICIbHbIE
U CKpelMBaromuecs npsMeie. [lapanienbHOCTh IPSMBIX U IIIOCKOCTEN B IPOCTPAHCTBE:
napajuleJibHble  IpsAMbIE B INPOCTPAHCTBE, NAPAUIEIBHOCTH TPEX  MPAMBIX,
7.2 [apaJUIEIbHOCTh MPSAMON U IUIOCKOCTH. YTJIBIC COHAIIPaBIECHHBIMU CTOPOHAMH, YIOJl
MEXIY IpsAMBIMU B IpOCTpaHCTBE. [lapajuienbHOCTH IUIOCKOCTEH: MapalliesIbHbIC
IJIOCKOCTH, CBOMCTBA MapaUIeNIbHBIX ILIOCKOCTEH. [IpocTeiine mpocTpaHCTBEHHbIE
(GUTYpHI Ha IIOCKOCTHU: TETPadAP, KyO, mapasuiee e, TOCTPOSHUE CCUCHUI
7.3 [lepneHOUKYISApPHOCTh MPSAMOM M IUIOCKOCTH: TNEPHEHAMKYJSPHbIE IPSAMBIE B



7.4

7.5

7.6

7.7

MMPOCTPAHCTBE, NPAMBIC MAPAJIJICIBHBIC U HNCPHCHAUKYIAPHBIC K INIOCKOCTHU, IMMPHU3HAK
MEPIECHANKYISIPHOCTH NPSIMOM M IJIOCKOCTH, TEOPEMa O MPSAMOM MEPIECHAUKYIIPHON
IUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YroJl MEX]y MPSIMOM U IIOCKOCTHIO, JBYTPaHHbBIN
yTOJI, IMHEHHBIA YToa ABYyrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT MPSMOM 710 TIOCKOCTH, MPOEKIUs (pUrypsl Ha
IJIOCKOCTh. IlepneHuKyIapHOCTh IIJIOCKOCTEN: NMPU3HAK NEPIEHAUKYJISIPHOCTU IBYX
mockocreil. Teopema 0 TpEX NepreHIUKyIsIpax

[ToHsiTHE MHOrOIpaHHHKA, OCHOBHBIE DJJIEMEHTBI MHOTOIPDAaHHHMKA, BBINYKIBIE U
HEBBINTYKJIbIE MHOTOIDAaHHUKH, Da3BEPTKAa MHoOrorpaHHuka. IIpusma: n-yronpHas
HpU3Ma, FPaHu U OCHOBAHUS MIPU3MBI, IPSIMasi U HAKJIOHHAs IPU3MBbl, OOKOBas M MOJTHAS
IIOBEPXHOCTh nIpu3Mbl. [lapamienenunen, NpsMOYTOJAbHBIM IapajuleIeIuUIe] U €ro
cBoiicTBa. [lupamuna: n-yronbHas nupamMuia, paHd U OCHOBAHUE MMUPAMUIbI, OOKOBasI
U TI0JIHAs NOBEPXHOCTh NMHUpAMUbl, NIpaBUJIbHAS U yCEUEHHAs NupamMuia. IJIEMEHTbI
Opu3Mbl W nupamuabl. lIpaBuibHbIE MHOIOTPaHHUKH: IIOHATHE IPABHIBHOIO
MHOTOI'DAHHHMKA, @IpaBWbHAs IPU3Ma M TpPaBWIbHAs MNHpPaMHJa, IpaBUIIbHAs
TpEyTroJibHas MUpaMKia U IPaBUIbHBIN TeTpasap, KyO. [IpencraBienue o nmpaBUIIbHBIX
MHOTOTPaHHMKAX: OKTAa3p, JOAEKa3Ap U UKocasApyrue CedeHus Mpu3Mbl U IUPaMUIbI

CumMeTpHsi B IPOCTPAHCTBE: CUMMETPUSL OTHOCUTEIIBHO TOYKHU, MPSIMOMU, MIOCKOCTH.
OneMeHTbl  CUMMETPUM B NHUpaMUAax, NapajUlelienuneaax,  MpaBUIbHBIX
MHOI'OIPaHHHUKaX

Bbruncienue »1eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanw, yriasl. [limomans
OOKOBOI MOBEPXHOCTH U MOJIHOM MMOBEPXHOCTH MPSIMON MPU3MBI, IUIOIIA/ (b OCHOBAaHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPAMOU Mpu3Mbl. [1no1aas 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTU MMPaBUWJIbHON MUPAaMHJIbI, TEOPEMA O IUIOMIAAN YCEYEHHOW MUPaAMUBI.
[Tonsitue 06 06béMe. OOBEM TUPAMUIBI, TPU3MBI

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXAY IUIOIAISIMU MOBEPXHOCTEH,
00BpEMaMu ITOTOOHBIX TENI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

I'eomerpus

[Hunuaapudeckasl MOBEPXHOCTh, 00pa3yOIIKe IMIMHIPUYECKON MOBEPXHOCTH, OCh
WINHAPUYECKON mnoBepXHOCTH. LlmnmHap: ocHOBaHHMS M OOKOBasi MOBEPXHOCTb,
o0pa3yromas 1 0Ch, TUIOIIAIb OOKOBOH U IMOJTHON TOBEPXHOCTH

Konunueckasi moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh M BEpILIMHA
KOHHYecKoi moBepxHocTH. KoHyc: ocHOBaHWE W BeplIMHA, 0oOpasyromias U OcCh,
wionaab OOKOBOW M TOJIHOM TMOBEPXHOCTH. YCEUEHHBIA KOHYC: OOpasyroliue u
BBICOTA, OCHOBAHUA U 60KOB3.§I IMOBCPXHOCTH

Cdepa u mrap: meHTp, paguyc, Iuamerp, IIOoMIaas MOBEpXHOCTH cepsl. B3anmHoe
pacroyio)keHue cepbl U IJIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IuIomaab



6.4

6.5

6.6

6.7

6.8

6.9

6.10

cdepbl

N300pakeHue Tes BpallleHUs Ha MJI0CKOCTU. Pa3BépTka uuHapa 1 KOHyca
KOM6I/IHaI_[I/II/I TCJI BpallilCHUA 1 MHOT'OT'PaHHUKOB. MHOFOFpaHHI/IK, ONMCAaHHBIN OKOJIO
cdepsl, chepa, BIUCaHHAs B MHOTOTPAHHUK, HIIH TEJIO BPAIICHHS

[Tonstne 06 00vEMe. OcHOBHBIE cBOiCTBa 00BEMOB Ten. Teopema 00 00BEMe
NpPSIMOYTOJIBHOTO Mapajuiesienumnena u cieactpus u3 He€. O0bEM IMIMHIpA, KOHYCA.
O06béM 1mapa u mIomaab chepol

[TomoGHbIe Tena B mpoctpancTBe. COOTHOIICHHSI MEKIY TUIOIIASIMH TOBEPXHOCTCH,
00bEMaMHU TTOTOOHBIX TENI

Ceuenust muiuHApa (MapajjieIbHO U TMEPHeHIUKYISIPHO OCH), CEYEHHs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/sIIee Yepe3 BEPIINHY ), CEUCHUS [Iapa

BexkTop Ha miockoctd M B mpocTpaHcTBe. CIIOKEHHME M BBIYMTAHHE BEKTOPOB.
YMHOXKEHHE BEeKTOpa Ha 4ucio. PaznoxeHue BekTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBwiio mapamienenumnena. Pemenue 3a1ad, CBsI3aHHBIX C TPUMEHEHUEM
MpaBWI IEUCTBUM C BEKTOPAMH

[IpssMoyronpHas cucTeMa KOOpAMHAT B IpocTpaHCTBe. KoopauHaTel BEKTOpA.
[Ipocreiimme 3amaun B KOOpAMHATaX. YTroid Mexay BekTopamu. CkaisipHoe
IIPOU3BEJICHUE BEKTOPOB. BpluncieHue yrioB MeXAy NPSAMBIMA M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METOJT ITPU PELIEHUH FEOMETPUUYECKUX 3a/1a4

BEPOATHOCTDb U CTATUCTHUKA

10 KITACC

Kon
6

6.1

6.2

6.3

6.4

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Teopust BEpOATHOCTEN U CTATUCTUKA

[IpencraBneHue JaHHBIX ¢ MOMOIIBIO TaOaUI U quarpamm. CpeaHee apudmMeTudeckoe,
MeauaHa, HauOoJIbIlIee W HAaUMEHBIIEe 3HAYCHHS, pa3Max, JUCTICPCHS U CTaHIAPTHOE
OTKJIOHCHHE YHCIIOBBIX HA0OPOB

Crny4aifHbIe SKCIIEpUMEHTHI (OTBITHI) U CIIydaifHbIE COOBITHS. DIIEMEHTAPHBIE COOBITHS
(ucxomsr). BeposATHOCTH ciydaitHOrO cOOBITHSA. BIM30CTH YacTOTHIM BEPOSATHOCTH
coObiTuil. CiydaiiHble ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITHUSMHU.
BeposiTHOCTH cOOBITHIT B OIIBITAXC PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUAMU

Onepanuu Ha/l COOBITHSMH: TIEpeceueHue, 00beAMHEHNE, IIPOTHBOIOJIOKHBIE COOBITHS.
Huarpammsl Ditiepa. @opMyiia CI0KEHHUS BEPOSITHOCTEH

VYcioBHass ~ BEpOSTHOCTb.  YMHOXEHHE  BepoATHOCTEH.  [lepeBo  ciydailHOro
skcriepuMenTta. opmyra momHoi BeposiTHOCTU. HezaBucuMbie COOBITHS



6.5

6.6

6.7

Komb6unaropunoe mnpaBuno yMmHoxkeHus. IlepecranoBku u (¢akropuan. Yucio
coueranuil. Tpeyronpnuk Ilackans. @opmyna 6uHoma HetotoHa

buHapHblli ciy4aliHbII ONBIT (MCHBITAaHWE), yclnex M Heynada. HesaBucumble
ucnslTanus. Cepusi HE3aBUCUMBIX UCIIBITAHUH 710 IepBoro ycrnexa. Cepusi HE3aBUCUMBIX
ucnbITaHui bepHym

CnyuaiiHas BenuuuHa. Pacnpenenenue BeposTHOCTeH. Jlmarpamma pacrpeneneHusl.
[Tpumeps! pacnipesienieHni, B TOM YHCJIe TeOMETPUUECKOer OMHOMHAIbHOE

11 KIIACC

Kox

5.1

5.2

53

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
Teopust BEpOATHOCTEN U CTATUCTUKA

UucnoBble XapaKTEpUCTUKU CIy4YalHBIX BEJIMYMH: MaTEeMaTHYECKOE OKHIAHUE,
JUCIIEpCUsl U CTaHJAPTHOE OTKJIOHEeHuE. [Ipumepbl NpuMEHEHHsT MaTeMaTH4ECKOIO
OKMJaHUs, B TOM YHCIE B 3aJa4ax U3 IMOBCEAHEBHOM XU3HU. MareMaruuyeckoe
OXKHUJlaHue OMHAPHOM cilyyailHOM BeIMYMHBI. MaTeMaTHYecKoe O0XXHUIaHHE CyMMBbI
CIIy4alHbIX BEJIMYMH. MaTeMaTudecKoe OKUJaHUE U TUCIIEPCUs T€OMETPUYECKOTO U
OMHOMUAJIBHOTO pacIpeieIeHUM

3aKkoH OOJNIBIIMX YHUCEN M €ro pojib B Hayke, mpupoje U olmiectBe. BoiOopouHsblii
METOJ, UCCIIEJOBaHUN
[IpuMepsl  HeENpepbIBHBIX — ClIy4allHbIX BednuuH. [loHsATHE O IIIOTHOCTH

pacnpenenenus. 3aaauu, NPUBOAIINE K HOpMaAIbHOMY pactipeneienuto. [lonstue o
HOpPMAaJIbHOM pacrpeesieHuu



HHPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJibTATAM OCBOEHMUSI
NpoBepPsIeMOro OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero 001ero
TpeOoOBaHUSA oOpa3oBaHus

Brnagenne MeronaMu J0Ka3aTeNbCTB, QITOPUTMAMH PEIICHUS 3a]1ad,
yMeHHe (GOPMYJIHPOBATH W OINEPUPOBATH TOHSATHSIMH: OIpEICICHHUE,
aKCMOMa, TEeopeMa, CJEICTBUE, CBOWCTBO, IPHU3HAK, JOKA3aTelIbCTBO,
pPaBHOCWIBHBIC (OPMYJIIMPOBKH; MPUMEHSITh MX; YMEHHE (OPMYIHPOBATH
oOpaTHOE W TPOTHUBOIMOJIOXKHOE YTBEPXKICHUE, MPUBOJAUTH TPUMEPHI H
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MAaTeMaTUYeCKOW WHAYKIUH,
MIPOBOAUTL AOKA3aTCIbHBIC PACCYXKICHUA MTPHU PCUICHUH 3a1a4, OUCHHUBATDH
1 JOTHMYECKYI0  MPAaBHJIBHOCTh  PACCYXXICHHI; yMEHHUE ONEepUpOBAThH
NOHATUAMU: MHOXKCECTBO, MOAMHOXKCCTBO, OICpallii HaZl MHOKCCTBAMMU,
YMEHHUE UCTIOIh30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JiTsi OTIMCAHHSI
PCAJTBHBIX POUCCCOB U SIBJIEHUU U Ipu pCIICHHUU 3a/la4, B TOM YUCIIC U3
JIPYyTUX YYeOHBIX IMPEIMETOB; YMEHHUE OIEPUPOBATH MOHATHIMHU: Tpad,
CBsI3HBIN Tpad, mepeBo, UK, Tpad Ha IJIOCKOCTH; YMEHHE 3a1aBaTh U
OMHCHIBaTh Tpadbl Pa3IMUYHBIMH CIOCOOAMHU; HCIIOIB30BaTh Tpadbl MPHU

pELLIECHNH 3a/1a4

YMeHue onepupoBaTh NOHATHAMM: HATYpPaJIbHOE YHUCIIO, LEN0E YHUCIIO,
CTENEeHb C LIEJbIM MOKa3aTesIeM, KOPEHb HATypaJbHOW CTETEHHU, CTENEHb C
panMoHaIbHBIM NOKA3aTENIEM, CTENEHb C JACUCTBUTEIBHBIM IOKA3aTENIEM,
jgorapuM YuCia, CUHYC, KOCHHYC M TaHI€HC MPOM3BOJILHOTO YHCIIA,
OCTaTOK II0 MOJYJIO, PalMOHAIBHOE YHCIO, MPPALMOHAIBHOE 4YHCIIO,
MHO>KECTBAa HATypalbHbIX, LEJIbIX, PAUUOHAIBHBIX, JAEHCTBUTEIbHBIX
2 YHcesl; YMEHHE UCIIOb30BaTh MPU3HAKU ACTUMOCTH, HAUMEHbBIINH 0OLIHii
JeNIUTeNNb U HauMeHbliee oll1ee KpaTHoe, alropuT™ EBkinaa npu pemeHnu
3a/1a4; 3HAKOMCTBO C pa3JIM4YHbIMH TO3ULUOHHBIMU CUCTEMaMU CUHCIICHMUS],
YMEHHE BBINIOJIHATH BHIYMCICHUE 3HAUEHUH U TPe0Opa30BaHUs BhIpaKEHUI
CO CTeNeHsAMHU U Jorapupmami, mpeodpa3zoBaHus IPOOHO-PALIMOHATIBHBIX
BBIPKEHUI; yMEHHE OINEepPUpPOBaTh MOHITHSIMH: IOCIEA0BATEIbHOCTD,

apupMeTHyecKas Mporpeccus, reoMeTpudeckas nporpeccusi, 6€CKOHEUYHO



yOBbIBaroIas reoMeTpuyuecKas MpOrpeccusi; yMeHHue 3a1aBaTh
MOCIIEZIOBATEIbHOCTH, B TOM YHCIIE C MOMOIIBIO PEKYPPEHTHBIX (popmy;
YMEHHE OIEepUPOBATh MOHATHIMHU: KOMIUICKCHOE YHCIIO, COMPSDKEHHBIC
KOMIUICKCHBIC YHCIia, MOAYJIb U apTyMEHT KOMIUIEKCHOTO 4mcia, gopma
3aMMCH KOMIUIEKCHBIX 4hcell (TeOMeTpUYecKas, TPUTOHOMETpHUYecKas u
anrebpanyeckas); yMeThb MPOU3BOJIUTH apu(MeTHUYeCKUe [EHCTBUS C
KOMIUIEKCHBIMH ~ YHMCJIAaMHU;, TPUBOJUTH  TMPUMEPHI  MCIOJIb30BAHUS
KOMIUIEKCHBIX YHCEJ; ONEepUpOBaTh MOHATHUSAMHU: Marpuua 2xX2 u 3X3,

OIPCACIIUTECIIb MAaTPHUIIbI, FCOMCTpI/I'-IeCKI/Iﬁ CMBICJI OIIPCACIIUTEIIA

YMeHHe onepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWpPpPALUOHAIbHBIC,
NoKa3aTeabHble, CTENEHHbIE, JorapuMmuyeckue, TPUTOHOMETPUUYECKUE
YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE ONIEPUPOBATh IIOHIATUSAMMU:
TOX/IECTBO, TOXJIECTBEHHOE NpeoOpa3oBaHUE, YpaBHEHUE, HEPAaBEHCTBO,
CUCTEMa YyPAaBHEHUHW U HEPABEHCTB, PAaBHOCHIBHOCTb YypPaBHEHUH,
HEPaBEHCTB U CUCTEM; YMEHUE PELIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI
C IOMOINBIO PA3JIMYHBIX NPHUEMOB; pEIIATh YPaBHEHHUs, HEPABEHCTBA U
CUCTEMBI C TaPAMETPOM; IIPUMEHATH YPAaBHEHHU ], HEPABEHCTBA, UX CUCTEMBI
JUIL pelIeHUs MaTeMaTUYeCKHX 3a7ad M 3a7ad M3 Pa3IM4HbIX o0iacTeit

HayKHU ¥ peaNbHOM KU3HU

YMeHue omnepupoBaTh TOHATHSIMH: (QYHKIHS, YETHOCTh (YHKIIHH,
MEPUOIMYHOCTD (PYHKIMHM, OTPaHUYCHHOCTh (YHKIMH, MOHOTOHHOCTb
GbyHKIMHM, SKCTpeMyM (PYHKIIMH, HanOOJbIIEe W HAMMEHBIIEE 3HAYCHUS
(GYHKIMM Ha TPOMEXYTKE, HenpepbIBHas (QYHKIHS, aCUMITOTHI rpaduka
(GyHKIMHU, TIepBasi ¥ BTOpAasi MPOW3BOJAHAS (DYHKIIMH, T€OMETPHUECKUN H
¢u3nyeckuil CMBICT TPOU3BOJHOHM, TepBoOOpa3Has, ONpeneIEHHbIH
WHTETpaj, YMEHHE HaxOIHWTh AaCHUMITOTHI Tpaduka (QYHKIUH; yMEHHUE
BBIUUCJIATH POU3BOAHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO M KOMITO3UITUH
(hyHKIMI, HAXOIUTh YPaBHEHHE KacaTelIbHOH K rpaduKy GyHKIIUN;, yMEHUE
HaXOJUTh MPOU3BOJHBIC SJIEMEHTAPHBIX (YHKIMN; YMEHUE HCIIOJI30BATh
MPOU3BOJIHYIO ISl MCCIeOBaHUS (YHKIHA, HAXOAWTh HAWOOJBIINE |
HaUMEHbIINE 3HauYeHUs (YHKIMA; CTpOUTh TpaUKH MHOTOUICHOB C
WCIOJB30BAHUEM amlapara MaTeMaTH4YeCKOrO aHaliu3a; [PUMEHSThH
MIPOU3BOJIHYIO /ISl HAXOXKACHUS HAMIYYIIEro PEelICHUs B MPUKIATHBIX, B
TOM YHCJIe COIUATBHO-DOKOHOMHYECKHX M (PU3UYECKUX 3a]auax; HaXOIUTh
IUIOIIAZN U 00BEMBI (GUTYp ¢ IOMOIIBIO HHTETpalla; MPUBOJUTH IPUMEPHI

MaTEeMaTHYeCKOro0 MOJEIUPOBAaHUA C TOMOIIbIO Au(depeHIrnaTIbHbIX



ypaBHEHUH

YMeHne onepupoBaTh NOHATUAME: Tpapuk QyHKIMH, 0OpaTHAs QYHKIN,
KOMNO3ULMS (DyHKIUH, JuHEHHas (QYHKUMSA, KBaJpaTWdHas (QYHKLUS,
panmoHanbHast (QYHKLUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKUE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKUE (YHKLHH, MOKa3aTesbHas M
norapumuyeckas (QYHKIWU; YMEHHE CTPOUTh TpauKd H3YIEHHBIX
(GYyHKUMH, BBIIOIHATH peoOpa3oBaHus rpaduKoB (QyHKIMHA, HCIIOIB30BaTh
rpaduKy JUIsE U3YYEHUs TPOLIECCOB M 3aBHCUMOCTEH, MIPHU PELICHUH 3a/1a4
U3 JIpyrux y4eOHBIX IPEAMETOB M 337ay U3 peabHON KHU3HH; BBIPAXKaTh
(dbopMynamMu 3aBUCHMOCTH MEXI1y BEIMYMHAMU; UCIOJIB30BATh CBOMCTBA U
rpaduky (GYHKUMH [ pelleHUs ypaBHEHHWM, HEpaBEHCTB M 3ajay C
napaMmeTpami; H300pakaTh Ha KOOPIWHATHOM IUIOCKOCTH MHOXKECTBA

peI_I_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

VYMeHue pemate TEKCTOBBIE 3a/laud Pa3HbIX TUIIOB (B TOM 4YHCIE Ha
MPOICHTHI, JOJIM M YacTH, HA JBWXKEHHE, paboTy, CTOUMOCTh TOBAapOB M
yCIIyT, HAJIOTH, 3a/la4d U3 OOJIACTH YIIPABJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTaBIATH BBIPAXKECHMS, ypaBHEHHs, HEPAaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJaud, HMCCIEIOBATH IIOJIy4EHHOE PEIICHUE U
OLIEHUBATh IMPABJIOMOAOOHOCTh pPE3YJIbTATOB, YMEHHE MOJCIUPOBATH
peaybHBIE CUTyallUM Ha S3BIKE MATEMaTHKH; COCTABIIATH BBIPAKCHHUSA,
YPAaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a7a4M, UCCIIEI0BATh
MIOCTPOEHHBIE ~ MOJIEIM C  HUCIOJb30BAHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH ITOIYYEHHBIN pPE3yJIbTaT

YMeHue omnepupoBaTh MOHATUSAMHU: CpelHee apu]MeTHuecKkoe, MeIHaHa,
HauOoJblllee U HaUMEHbBIIIEEe 3HAUCHUs, pa3Max, JUCIEepPCHus, CTaHIapTHOE
OTKJIOHEHHE YMCJIOBOTr0 Habopa; yMeHHE H3BJIEKaTb, UHTEPIPETUPOBATH
nH(popMalInIo, MPEACTaBICHHYI0 B TabIUIaxX, Ha AUarpaMmax, rpadukax,
OTPaXKaIOIYI0 CBOMCTBA PEAIbHBIX IIPOLIECCOB U SABJICHUM; MPEACTABIIATH
MHQOpPMALMIO C TOMOIIBIO TabmWIl W  JuarpaMM; HUCCIENI0BaTh
CTaTUCTHYECKHE JAaHHBIE, B TOM YHCIIE C NPUMEHEHHEM TIpapruecKux
METOJIOB U 3JIEKTPOHHBIX CPEACTB; rpapuuecku UCClIeJ0BaTh COBMECTHbBIE
HaAOJIOACHNUS C MOMOIIBIO JMarpaMM pacCerBaHUs U TMHEHHON perpeccuu
YMeHHe OonepupoBaTh IOHATUAMH: CIYyYaWHBIA OIBIT U CIy4aiiHOe
cOOBbITHE, BEPOATHOCTb CIIy4alHOTO COOBITHS; YMEHHUE BBIUUCIATH

BCPOATHOCTH C HCIOJb30BAHUCM Fpa(i)I/I‘-ICCKI/IX METOHOB;, IIPUMCHATH
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(opMyIIbl CHOXKEHUSI U YMHOXKEHHUS BEpOSTHOCTEH, (OpMyIy IMOJIHOM
BEpOATHOCTH, Gopmyiny bepHysiu, koMOUHATOpHBIE (akThl U (OPMYIIbI;
OLICHMBATh BEPOSTHOCTU pEAlbHBIX COOBITUH; YMEHHE ONEepUpPOBATh
NOHATHSIMM:  ClIy4ailHass BEIMYMHA, paACHpPEIEIICHUE BEPOSATHOCTEH,
MaTeMaTHYeCKOe OXHUAaHWEe, JUCIEpPCHs U CTaHJApTHOE OTKJIOHEHUE
CllyuallHOM  BENMYMHBL, (YHKLUMH paclpeieieHuss ¢ IUIOTHOCTH
PaBHOMEPHOI0, TIOKA3aTEIbHOTO U HOPMAJIBHOT'O PACIpeIeNIEHU; yMEeHne
HCII0JIb30BaTh CBOMCTBA M3YUYEHHBIX PaCIpeNeiIcHUN Ul pelleHns 3a/1ad;
3HAKOMCTBO C MOHSTHSMH: 3aKOH OOJIBLIMX YUCEN, METO/AbI BHIOOPOUYHBIX
HCCIIeZIOBAaHMI; yMEHHE TPUBOAUTH TPUMEPHI IPOSIBIEHUS 3aKOHA OOJIBIINX
Yycesl B NMPUPOAHBIX U OOIECTBEHHBIX SIBJICHUSIX; YMEHHUE OINEPUPOBATH
MNOHATUSIMHM: COYETAHUE, IIEPECTAHOBKA, YHCIO COYETAHUH, YHUCIIO
MePecTaHoOBOK; OMHOM HBIOTOHA; yMeHHEe MPHUMEHSTh KOMOWHATOPHBIE
(bakThl M pacCyKACHUS JUIsl PEUIeHHs 3a/ad; OLIEHUBATh BEPOSTHOCTH
peabHbIX  COOBITHH;  COCTaBJISITH  BEPOSITHOCTHYIO  MOJEIb U

HHTCPIIPCTHUPOBATH l'IOJ'IyLIeHHHﬁ pe3yiibTat

YMeHue omnepupoBaTh IMOHATUSAMHU: TOYKA, NpsMas, IJIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIUYMHA yTIila, IJIOCKUN YIroJl, IBYIPAHHBIN
yTOJI, TPEXTPAHHBIA IO, CKPEUIMBAIOUINECS MPSMBIE, TApAJIEIBHOCTh U
NEPIEHIUKYIISIPHOCTD MIPSAMBIX U IUIOCKOCTEH, YTOJI MKy MPSMBIMU, YIOJI
MEXAy NMPSIMOU U IUIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSMH, PACCTOSHUE OT
TOYKHU J10 IUIOCKOCTH, PACCTOSIHUE MEXAY IPSAMBIMH, PACCTOSTHUE MEXIY
IUIOCKOCTSIMU; YMEHHE HCIIOJIB30BAaTh IIPU PEIUEHUM 3a1ad H3Y4YCHHbIE
(akThl U TEOpPEMbI IUIAHUMETPUU; YMEHUE OLEHUBATH pa3Mepbl 0OBEKTOB
OKpPY’KaloOIIero MHUpAa; CTPOUTh MAaTEMATHYECKUE MOJEIN C IOMOILBIO
FEOMETPUYECKUX IIOHATUM M BEJIMYMH, DEIIATh CBSA3aHHBICE C HUMU

IMPAKTUYCCKHUE 3aJa4n

YMeHne omnepupoBaTh MOHATUAMH: IUIOMAAb (PUTYPBI, 00BEM (QUTYPHI,
MHOTI'Or'paHHUK, HpaBHHLHBIﬁ MHOI'OIrpaHHUK, CCYCHHUC MHOI'OI'paHHHKA,
KyO, Tapajienenure]), Npu3Ma, NHpamuaa, (GUTypa U TOBEPXHOCTb
BpallleHus], MUIMHIpP, KOHYycC, map, cdepa, miomans chepsl, IIOmaIb
MOBEPXHOCTH MHUPAMUbI, TMPHU3MBI, KOHycCa, MWIMHApPA, O00BEM KyoOa,
[IPAMOYTOJIBHOTO Mapajulelieunena, MUPaMuAbl, IPU3MbI, LUIUHIpA,
KOHyca, Iapa, pa3BEpPTKa IMOBEPXHOCTH, CEUCHHsS KOHYcCa M LWIMHIPA,
napajiefibHble OCH WJIM OCHOBAaHMIO, CEUYEHHE MIapa, IJIOCKOCTH,

Kacamomasca cdeppl, LUWIMHIpA, KOHyCa; YMEHHUE CTPOUTh CEueHHue
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12

13

MHOTOTpaHHHUKa, M300pa)kaTh MHOTOTPAaHHUKH, (DUTYphl U HOBEPXHOCTHU
BpALlEHUsI, UX CEUEHHUs, B TOM YHCJIE C ITOMOILBIO 3JIEKTPOHHBIX CPEICTB;
yMEHHE NPUMEHATH CBOMCTBA I'€OMETPUYECKUX (UTYP, CaMOCTOSITEILHO
(opMyIMpOBaTh ONpEeNCHHs U3ydyaeMbIX (UTYp, BBIABUTaTh TUIIOTE3bI O
CBOMCTBaX M MpHU3HAKaX TIeOMETpUYECKUX (uryp, oOOCHOBBIBATH WU
OlpoBepraTh HUX; YMEHHE MPOBOJIUTH Kiaccu(ukauuioo Quryp 1o
pa3IMYHBIM IPU3HAKaM, BBINOJHATH HEOOXOAMMBIE JOIMOJIHUTEIbHbIE

MIOCTPOEHUS

YMenue onepupoBaTh TMOHITUSIMH: JBHKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA MEPEHOC, CHMMETPHS Ha IUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3zoBaHue M0a00UsI, MOJO0HBIE GUTYPBI; YMEHUE
pacrmo3HaBaTh paBHBIC W TOJOOHBIC (DUTYPBI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIh30BATh ITE€OMETPUICCKHE OTHOIICHUS TPH
pelIeHUH 3a/lady; HAaXOJWUTh TCOMETPHUYECKHE BEITUYHMHBI (IJTMHA, YTOJI,
IoImab, 00BEM) TIPU PEIICHUH 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
W3 peaqbHOW JKU3HU;, YMEHHE BBIYHUCIATH TEOMETPHUUYECKHUE BEIUIHHBI
(mMHA, yroi, IUIONIaah, OOBEM, IUIOMIANb IOBEPXHOCTH), HCIOJIb3YsI
M3y4deHHBIE (DOPMYJIBI M METOJBI, B TOM YHCIE: IJIOMAJb MOBEPXHOCTH
MUPaMUJIbI, IPU3MBI, KOHYCa, IHIUHIPA, TUIOmaab chepbl; 00béM KyOa,
MPSIMOYTOJIBHOTO MapalIeNieNuIe a, MUPAMUIbI, TMPU3MBI, IHIUHAPA,

KOHYyca, [IIapa; yMEHHEe HaXOAUTh OTHOLIECHHE 00bEMOB MOJOOHBIX QUTYD

YMeHue onepupoBaTh MOHATUSAMU: NMPSIMOYTOJIbHAS CHUCTEMa KOOPAMHAT,
BEKTOp, KOOPJAMHATHI TOYKU, KOOPAWHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha 4YHCIO, pasJiokKeHHE BeKTopa Mo 0Oaswucy,
CKaJsIpHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BENCHUE, YTOJNI MEXIY
BEKTOpaMH; YMEHHME HCIOJIb30BaTh BEKTOPHBIH U KOOPAWHATHBIA METOM

JUISL PELICHUs] TEOMETPUUYECKHUX 3aay M 3a]a4 APYTUX yUeOHBIX MPEIMETOB

YMmenue BBI6I/IpaTL HOI[XOI[SIIJ_[I/II\/'I MCTO AJid pCIICHUA 3ala4r; IOHUMaHUC
3HAYUMOCTH MATEMATUKHU B HU3YYCHHU MPHUPOAHBIX H 06IH€CTBGHHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSABJICHUC 3aKOHOB
MaTEMaTUuKN B UCKYCCTBC, YMCHHUEC IMMPUBOJUTH NPUMEPBI MATEMATUICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaTeMaTHUYECKOU HAyKH



HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA EI'D
IO MATEMATHUKE

Kon

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8
1.9

2.1
2.2
23
24
2.5
2.6
2.7
2.8
2.9
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IIpoBepsieMblii JJIEMEHT COEePKAHUS

Yucna ¥ BEIUMCIIEHUSA
Harypanbnsie u nensie yncina. [Ipu3sHaku AeIMMOCTH LEIIbIX YACEIT

PanuonaneHBIE 4YHCIHA. OOBIKHOBEHHBIE U JACCATHYHDBIC ,[[pO6I/I, IIPOLCHTHI,

OeCKOHEUHBIE NEpUOaANICCKUC I[pO6I/I

Apudmerndecknil KOpeHb HaTypanbHOUM cTeneHu. JeHcTBUs ¢ apuMeTHYeCKUMU

KOPHSIMH HaTypajibHON CTEIeHH

CrenieHs ¢ OCJIBIM ITOKAa3aTCIICM. CreneHs ¢ pallOHAJIbHBIM IIOKA3aTCJICM. CpoiicTBa

CTCIICHHU

CuHyCc, KOCMHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,

apKTaHT€HC YHUCIOBOI0 apryMeHTa
Jlorapudm yucna. JlecaTuynble 1 HaTypajgbHbIE JOrapudMbl

HevictBurenbHble  4Yucia. ApudmeTudyeckue omeparud ¢ JeHCTBUTEITHHBIMU
yuciamu. [Ipubnmx€HHbIe BRIYMCICHUS, IPABUIIa OKPYTJICHHS], TPUKUIKA U OLIEHKa

pe3yJbTara BBIYHCICHUN

[IpeoOpazoBanme BeIpaKEHUI

KomnnexcHble uncna

VYpaBHEHUs U HEpPAaBEHCTBA

Llenbie u 1pOOHO-paIIOHANIbHBIE YPaBHEHUS
HppaunoHanbHble ypaBHEHUS

Tpuronomerpudeckue ypaBHeHUs

[ToxazarenbHble U JOrapuPMUUECKHE YpaBHEHUS
[{enbie 1 1poOHO-pallMOHAIbHBIE HEPABEHCTBA
WppannonanbHble HepaBeHCTBA

[oka3zaTenbHbIE U JTOrapuPMHUIECKIE HEPABEHCTBA
Tpuronomerpuieckrue HepaBEHCTBA

CucTteMbl 1 COBOKYITHOCTH ypaBHEHUN U HEPABEHCTB
YpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

Marpuiia cucteMbl JMHEHHBIX ypaBHEeHUH. OnpeaenuTenb MaTpUIb]



3.1

3.2

3.3

34
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
52

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

@yHKIMU U TpaduKu

Oyukws, cnocodbl 3amanus (Gynkmun. ['padux dysknmu. B3aumHo oOparHBIC

¢yukunu. YétHsle 1 Heu€éTHbIe GyHKIMU. [leprnoanueckue GyHKINH

OO6nactp ompeneneHuss ¥ MHOXKECTBO 3HaueHWH ¢yHkuumu. Hymum ¢yHKuum.
[IpomexxyTkH  3HAKONMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHMH.
MakcumymMbl U1 MHHUMYMBI GyHKIMH. Hanbonbliee W HauMeHbIIee 3HAYCHHE

(GYHKIIMM Ha TPOMEKYTKE

CrenenHast QyHKIMSI C HATYPaJIbHBIM U LI€JIbIM TOKa3aTesieM. E€ cBoiicTBa u rpaduxk.

CaolicTBa U rpauK KOpHS 1-OM CTETIEHU
Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U TpapuKu
[Noxa3zaTtenpHast 1 orapudmudeckas QyHKIHH, IX CBOWCTBA U TpapuKU

Touku paspeiBa. AcumntoTel rpadukoB ¢yHkmmic. CBoHcTBa  (YHKIHH,

HENPEPBIBHBIX HA OTPE3KE
[TocnenoBarenpHOCTH, CLIOCOOBI 33aHUS [1OCJIE0BATEIBHOCTEN
Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmyra CI0XKHBIX MPOLIEHTOB
Hayana maTemaTnueckoro aHaausa

[TpousBonHas GyHkiuu. [Tpon3BoiHbIE SIEMEHTAPHBIX (GYHKLINH

[IpumeHeHre NPOM3BOAHONW K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTh U
sKkcTpeMyMbl. Haxoxkienne HanOobpIero 1 HaMMEHbBUIET0 3HaueHUs QYHKIHMHU Ha

OTpe3Ke

[TepBooOpaznas. uTerpan
MHoecTBa U TOTHKA

MHoXxecTBO, orepaiuu HajJ MHOKecTBamMu. J{luarpammel Ditiepa — Benna
Jloruka

BeposTHOCTB U cTaTUCTHKA
OnucarenbHas CTaTUCTHUKA
BepositHoCTh

KomMOuHaropuka

['eomeTpus

@urypsl Ha MIOCKOCTH

[IpsiMbIE M IJIOCKOCTH B IPOCTPAHCTBE
MHororpaHHuku

Tena v MOBEpXHOCTH BpaILlEHUS

Koopaunats! 1 BEKTOpEI



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

Konsarun F0.M., TkaueBa M.B., ®enoposa H.E. u ap. Marematuka : anre6pa u
HayaJla MaTeMaTUYeCKOro aHalm3a , reoMeTpus. Anredpa u Havana
MaTeMatuyeckoro ananu3za. 10,11 kiacc. (0a30Bblii U yriyOJeHHbIH ypoBHU ) M:
AO "U3patensctBo "[IpcBemenue", 2020 r.

2.Aranacsn JI.C., byry3oB B.®., Kagomues C.b. u np. Maremaruka: anredpa u
Hayaja MaTeMAaTU4EeCKOIo aHainsa , reomerpus. ['eomerpus. 10-11 kimaccsr.
(6a30BBIH U yrIyOJICHHBIM YPOBHHU). AKITMOHEPHOE 0011ecTBO "M31aTenbCTBO

"IIpoceemenune”, 2022 r.

METOANUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

bu6mmoteka I{IOK, 'NC «Mos mxoma»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://www.yaklass.ru,https://resh.edu.ru,https://ege.sdamgia.ru.
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