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MNOACHUTEJIBHASA 3AIINCKA

VYueOHbiil Kypc «Alnredpa W Haualla MaTEMaTUUYECKOIO aHAIU3a» SIBISETCS
OJIHUM U3 HauboJiee 3HAYMMBIX B MpOrpamMMe CpeaHero ooiiero oopa3zoBaHus,
IIOCKOJIBKY, C OJJHOM CTOPOHBI, OH O0ECIeYMBaeT MHCTPYMEHTAIbHYIO 0a3y s
U3YYEHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYTrOd CTOPOHBI, (OPMHUPYET
JIOTUYECKOE U aOCTPAaKTHOE MBIIUICHUE O0YYaIOMINXCsl HA YPOBHE, HEOOXOIUMOM
JUTsl OCBOEHUS MH(MOPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JAPYTUX
JUCHMIUIMH. B paMkax JaHHOTO y4eOHOTO Kypca OOydaroliuecs OBJIaJeBaloOT
YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM HayKu, KoTopas (QOpMyJHUpPyEeT CBOU
JOCTHXKEHHS] B MaTeMaTu4yeckon opme.

VY4eOHblil Kypc anreOpel U Hayajd MaTEMaTUYECKOIO0 aHaIM3a 3aKJIaJbIBaeT
OCHOBY IS YCIICITHOTO OBJIAJEHUS 3aKOHAMHU (PU3WKH, XUMUHU, OWOJIOTHUH,
MOHMMAaHUs OCHOBHBIX TEHACHIUN Pa3BUTHSI SKOHOMHUKH U OOIIECTBEHHOW KU3HU,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO MCMOJB30BaTh WX JUIs JalbHEHIIEro oOpa3oBaHUS U B
MOBCETHEBHOM KU3HU. B TO ke BpeMsi oBlajieHuE abCTPAKTHBIMH U JIOTUYECKH
CTPOTMMHU KOHCTPYKIUSMH anreOpbl M MAaTeMaTHYEeCKOTO aHallu3a pa3BUBAET
yMEHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JOKAa3bIBATh
YTBEPKIAEHUSI ¢ TTIOMOIILI0 UHAYKIIMU U PACCYXKJaTh NEAyKTUBHO, UCIOJIb30BATh
00001IeHNEe W KOHKPETU3AIMIo, a0CTparupoBaHWE M aHAJIOTUI0, (OPMHUPYET
KPEAaTUBHOE U KPUTUYECKOE MBIIIJICHUE.

B xone usyuenus ydeObHOro Kypca «Anrebpa W Hadaja MaTeMaTHYECKOTO
aHaiau3a» oOydYarouluecss Mojdy4yaloT HOBBIM ONBIT PElICHUsS MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO MOCTPOCHUSI MaTEMAaTUYECKUX MOJIeNIeld peallbHbIX CUTYyalluH,
UHTEpOpETAllMi  TMOJYYEHHBIX  pEUICHUH, 3HAKOMATCI C  IpUMepamu
MaTE€MaTUYeCKUX 3aKOHOMEpPHOCTEH B MpPHUpPOAE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINUMUCS MATEMAaTUUECKUMU OTKPBITUSIMH U UX aBTOPaMHU.

VY4eOHblil Kypc 00JafaeT 3HAYUTENIbHBIM BOCIUTATEIbHBIM MOTECHIHAIIOM,
KOTOpBIA peanu3yeTrcs Kak uepe3 ydeOHbI wmaTepual, CIOCOOCTBYIOIIUI
(GbOpMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUA, TaK M 4Yepe3 crenuduky ydeOHOM
NEeATEIbHOCTH, TpeOyIomeld MPOJOHKUTENBHON KOHIEHTpAIlMM BHUMAHUA,
CaMOCTOSITEJIbBHOCTH, AaKKypaTHOCTM M  OTBETCTBEHHOCTH 32 IOJYYEHHBIN
pe3ynbTar.

B ocHoBe Mertonuku oOydeHHs anredpe M HadajlaM MaTeMaTH4ecKOoro
aHalM3a JICKUT JESITEIbHOCTHBIN MPUHITUIT 00YUYCHHUS.

B crpykType yueOHOro Kypca «AnreOpa M Hayajla MaTeMaTHYECKOIro
aHaJIM3a» BBIIEJICHBI CIEIYIOUIME COIEePKATEIbHO-METOAUYECKHE TUHNN: «YHucna
U BBIUKCIEHUD», « DYHKIIUU U TpaduKkny, «YpaBHEHUS U HepaBeHCTBay, «Hauana



MaTeMaTU4YecKoro aHanuza», «MHoXecTBa U JOoruka». Bce OCHOBHbIE
COJIepKATEIHbHO-METOJUYECKUE JIMHUU HM3YyYalOTCsS Ha MPOTSIHKEHUU JBYX JIET
00yueHHs Ha YpPOBHE CpPEIHEro o0Iero oOpa3oBaHUsl, €CTECTBEHHO IOTOJIHSIS
JIpYyr Apyra ¥ MOCTENEHHO HACHIIAsiCh HOBBIMM TeMaMH M paszzienamu. JlaHHBIN
y4eOHBIH KypC SBISETCS WHTETPATUBHBIM, IIOCKOJNBKY OOBeAWHSET B cebe
COJIEpKaHWE HECKOJbKMX MAaTeMaTHYEeCKUX NHUCIHUIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTeMaTUYCCKUN aHAJIN3, TEOPUS MHOXXECTB, MaTeMaTHYeCKas
noruka u npyrue. [lo mepe Toro kak oOydaromiuecs OBIaJeBalOT Bc€ Ooliee
HIMPOKUM MAaTeMAaTHUYECKUM anmapaToM, Y HUX MOCIeq0BaTeNbHO (GOpMUpPYETCS U
COBEPILECHCTBYETCS yYMEHUE CTPOUTh MaTEeMaTHYECKyl0 MOJeNb pealbHOM
CUTYaIlNH, IPUMEHSTh 3HAaHUSI, MOJTYyYEHHbIE MPU U3yYEHUU y4eOHOTo Kypca, s
pelIeHusl CaMOCTOATENBHO C(HOPMYIMPOBAHHON MAaTEeMaTHYECKOM 3a/1auu, a 3aTeM
WHTEPIIPETUPOBATH CBOW OTBET.

ConepxarenbHO-MeTOAMYECKasT JUHUSA «Yucna W BBIYMCICHUS) 3aBEpLIACT
dbopMHUpoOBaHNE HABBIKOB MCIOJIb30BAHUS JEHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4aTo Ha YpOBHE OCHOBHOIO 00111ero oopazoBanus. Ha ypoBHe cpegHero o01iero
oOpazoBanusi oco0oe BHHUMaHHE yaeiseTcs (HOPMUPOBAHUIO  HABBIKOB
paIrMoHaIbHBIX BBIYMCICHUHN, BKIIOYAIONIUX B ce0s MCIOJIb30BAaHUE Pa3IMYHBIX
dbopM 3amucH 4YHWCIa, YMEHHUE JACNaTh NMPUKHUAKY, BBITOJTHATH TPHOIMKEHHBIE
BBIYHCIICHHSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MaTEMaTHYECKUMHU
KOHCTAaHTaMH. 3HAKOMbIC OOyYalOIIMMCS MHOXECTBA HATYPAIbHBIX, IIEIBIX,
palMoOHAIBHBIX W  JCHCTBUTEIBHBIX YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCENI. B KaXJ0oM ©3 OSTUX MHOXKECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My chHenuduueckue 3ajJadyud U ONepaluu: JCJCHHE Hallelo,
OTIEpUpPOBAHME OCTaTKaMHU Ha MHOXKECTBE IIEJIbIX YHCEN, OCOoOble CBOMCTBA
palMOHAIBHBIX U UPPAIIMOHAIBHBIX YHCEell, apu(METUYECKHUE Olepalliu, a TakxKe
U3BJICUCHUE KOPHS HATypaJbHOM CTENEHM Ha MHOKECTBE KOMIUIEKCHBIX YHCEIL.
brnaronapss mocnegoBaTebHOMY pPAaCIIMPEHHUIO KpPyra HCMOJIb3YEMBIX YHCEN W
3HAKOMCTBY C BO3MOYKHOCTSIMH WX TPUMEHCHHsI TSI PEIICHHs Pa3IuYHBIX 3a1ad
dbopmupyeTcss PEeACTaBICHUE O €UHCTBE MAaTEMATHKW KaK HayKu M €€ poJH B
NOCTPOCHUHM MOJIENIEH pealbHOro0 MHUpPA, IMIMPOKO HCIONB3YIOTCA 0000IIeHne U
KOHKPETHU3aIHA.

JIunust «YpaBHEHUSI U HEPABEHCTBA» pEATU3YETCs Ha MPOTSIKEHUU BCETO
oOydyeHUsI Ha YpPOBHE CpeIHEro oO0IIiero oOpa3oBaHMs, MOCKOJIbKY B KaKIOM
paznene IlporpamMmbl TpeAyCMOTPEHO pEIIEHHME COOTBETCTBYIOIIMX 3adad. B
pe3ynbTaTe OOy4YaroIIMecs OBJIAJEBAIOT Pa3IUYHbIMM METOJIAMH  pELICHUs
paloOHAIBHBIX, HWPPAIMOHAIBHBIX, TIOKA3aTCIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUYECKUX YpaBHEHMI, HEPABEHCTB U CHCTEM, a TakKXKe 3ajad,
comepxanux napameTpbl. [lomydeHHBIE YMEHHS IIMPOKO HCIOJB3YIOTCS MPHU



UCCJIeI0BaHUU (DYHKIIMH C MOMOIIBI0 MPOU3BOAHOM, MPU PEIICHUH TPUKIATHBIX
3a/1a4 M 33/1a4 Ha HaXOXJACHUE HAMOOJIBIINX U HAUMEHBIIUX 3HAYCHUN (PYHKIIUU.
JlanHas conepxaTenbHasi JIMHUS BKJIIOYAET B ce0sl Takxke (OpMHUpPOBaHUE YMEHUI
BBIIIOJIHATH ~ pacy€Tsl 10  (opMmynaMm, npeoOpa3oBaHMsl  palUOHAIBHBIX,
UppalMOHAIILHBIX W TPUTOHOMETPUUECKUX BBIPAXKEHUM, a TaKkKe BBIPAKCHUH,
CoJlepKallluX CTENeHu M Jorapudmel. bnaronaps u3ydeHuio anreOpandeckoro
Marepuajia IPOUCXOJHUT  JajbHEWIlee  pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTPaKTHOTO MBITIUICHHUS] 00yJaronuxcs, GOPMUPYIOTCS HABBIKH JIEIYKTUBHBIX
paccyxJieHuif, pabOThl C  CUMBOJBHBIMH  (oOpMaMu,  MpeJCTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCUMOCTEHl B BHUJIEC PABEHCTB M HEPaBEHCTB. AJreOpa
npemsaraeT d(PQPeKTUBHbIE HHCTPYMEHTHI JUIsl pEUICHUs NPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a]1a4, HaIrJIAIHO JTEMOHCTPUPYET CBOM BO3MOXHOCTH KakK
SA3bIKa HAYKHU.

ConepxxarenpHo-MeToanueckass JUHUSA «DYHKIUM U TpaQuKU» TECHO
neperyieTaeTcsl ¢ APYTMMH JIMHUSAMU y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 33aET NOCJIEI0BATEIbHOCTh U3YUEHUsI MaTepraia. M3ydeHue CTelneHHOou,
MOKa3aTeIbHON, JIOTapU(PMUYECKOW U TPUTOHOMETPpUUECKUX (YHKIUH, uX
CBOMCTB U TpadUKOB, UCMOJIb30BaHUE (DYHKIMI I pelIeHus 3a1ad U3 APYTrux
y4eOHBIX MPEJAMETOB U peaJbHOM KM3HU TECHO CBS3aHO KaK C MAaTeMaTHYECKUM
aHAJIM30M, TaK M C DPEIICHHEM ypaBHEHUW U HepaBeHCTB. [Ipu sTom Oosbioe
BHUMaHue ynemnsercss (GOpPMHUpPOBAHUIO yMEHHsS  BbIpaxaTb (GopMyliaMu
3aBUCUMOCTH MEXJy pPa3JMYHbIMU BEJIIMYMHAMH, MCCIEI0BATh IOJyYECHHbBIC
GyHKIIMU, CTpouUTh HX Tpaduku. MaTepuan 35TOM coaepk aTelbHON JTUHUU
HalIeJICH Ha Pa3BUTHE YMEHUI U HABBIKOB, MO3BOJISIONINX BbIPaXaTh 3aBUCUMOCTHU
MEXIy BEIWYMHAMU B pPa3IMYHON (opMe: aHAIUTUYECKOW, TIpapuyecKod u
cinoBecHoil. Ero wu3ydeHue CrmocoOCTBYET pa3BUTHUIO  aITOPUTMHUYECKOTO
MBIIIUICHUSI, CIOCOOHOCTH K OOOOIIEHWI0 U KOHKPETHU3alluu, HCHOJIb30BAHUIO
AQHAJIOTUM.

ConepxxarenbHast uHus «Hadanma MareMaTnueckoro aHajiau3a» MO3BOJSET
CYIIECTBEHHO PACHIMPUTh KPYT KaK MaTeMaTUUYECKUX, TaK W MPUKIAJHBIX 3a/1ad,
JIOCTYITHBIX OO0YYarolmuMcsl, TaK KaK y HHUX TOSBISETCS BO3MOXKHOCTH CTPOUTH
rpaguKu CIOXHBIX (DYHKIMH, ONpenensTh WX HauOONbIINE W HAUMEHBIINE
3HAYEHMS], BBIYUCIATH TUIOMAANM (QUTYp U OOBEMBI TeJ, HAXOAUTH CKOPOCTU M
yCKOpeHHsl TmporeccoB. JlaHHas conepkaTeiabHas JIMHUS OTKPBIBAET HOBBIC
BO3MO>KHOCTH IIOCTPOEHUS MAaTEMATHYECKHX MOJENIEH pealbHBIX CHUTYAaIUH,
NO3BOJISIET HAXOJWTh HAWIy4lllee pelHleHue B TMPUKIAIHBIX, B TOM YHCIE
COLIMAIbHO-3KOHOMUYECKHX, 3a7a4ax. 3HAKOMCTBO C OCHOBaMHU MaT€MaTHYECKOTr0
aHaliM3a CIIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (POpMabHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHHS, (DOPMUPOBAHUIO YMEHUN pacCIO3HaBaTh MPOSIBICHUS



3aKOHOB MaTEMaTUKH B HayKe, TEXHUKE M HCKyccTBe. OOydaroniyuecss y3HaKT O
BBIJIAIONIUXCS pe3yibTaTaX, MOJYUYEHHBIX B XOJI€ Pa3BUTUA MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

ConeprkarenbHO-MeTOIMUECKast JTUHUS «MHOKECTBA U JIOTUKA» BKJIIOYAET B
ceds  DJIEeMEHThl  TEOPUHM  MHOXKECTB M MAaTeMaTUYeCKOW  JIOTHKH.
TeopeTuKO-MHOKECTBEHHBIE MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpC IIKOJIbHOU
MaTEMaTUKH U TMpeJIararoT Haubosee yHUBEPCAIbHBIN S3bIK, OOBEIUHSIONINA BCE
pazienbl  MaTeMaTMKA M €€ NOPWIOKEHUH, OHU  CBA3BIBAIOT  Pa3HbIC
MaTeMaTU4YecKhe AUCHUIUIMHBI U WX MPUIOXKEHUs B enuHoe 1enoe. [loatomy
BaXKHO JaTh BO3MOXHOCTh oOyyaroriemycs MOHUMATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MaTEeMaTUKH U UCIIOJIb30BATh €ro
JUISl BBIpAXKEHUSI CBOUX MbICieH. J[pyruM BaKHBIM NPU3HAKOM MaTE€MAaTUKH Kak
HAyKH CIEQyeT TMPU3HATH CBOMCTBEHHYIO €l CTpOrocTb OOOCHOBaHUM U
CJIeOBAHUE OMPENCIIEHHBIM MTPABUIIAM TTOCTPOCHUS J10KA3aTEIbCTB. 3HAKOMCTBO C
DJIIEMEHTAMH MaTeMaTUYECKON JIOTMKHA CIOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO
MBIIIJIEHUS 00YyYaloNuXCsl, MO3BOJIIET UM CTPOUTH CBOU PACCYKJICHHS Ha OCHOBE
JIOTUYECKUX TIPaBUI, POPMUPYET HABBIKA KPUTUUECKOTO MBIIIICHUS.

B yueGHOM Kkypce «Anrebpa M Hadajla MaTeMaTUYECKOTO aHaJK3a
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOTO MOJICIUPOBAHUS, KOTOPHIC MPHU3BaHbI
CIocOoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB TOCTPOCHHS MOJENied peallbHbIX
CUTyalluil, HCCIICIOBAHUSI ATUX MOJEJIEeH C MOMOIIbIO ammapara ainreopsl u
MaTeMaTUYECKOr0 aHajau3a, MHTEPHpETaldd IOJYyYeHHBIX pe3yJbTaToB. Takue
3a/laHUs BIUIETEHbl B KaXIbId W3 pa3feloB NPOrpaMMbl, IOCKOJIbBKY BECH
MaTepuan y4eOHOro Kypca MIMPOKO HCIOIB3YETCS JUIsl PEIICHUs] MPUKIATHBIX
3anau. [Ipu pemieHnn peanbHBIX MPAKTUYECKHUX 3a7ad 00ydaroluecs pa3BUBAIOT
HAOJIOAATENIbHOCTh, YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh U KOHKPETU3UPOBATH  MpoOJieMy.
JledatenbHOCT, MO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAJAHBIX 3a7ad
OpraHu3yeTcs B MpOIeCCe HM3Yy4YeHHUs BCEX TeM Yy4eOHOro Kypca «Anrebpa u
HaJaJia MaTeMaTHYEeCKOTO aHAIH3a.

Ha w3yuenune yueOHOTO Kypca «AnreOpa W Hadajga MaTeMaTHYECKOTO
aHam3a» oTBoauTCs 272 vaca: B 10 kiacce — 136 yacoB (4 vaca B Hezeno), B 11
kyacce — 136 yacoB (4 yaca B HEZICIIO).

['eometpus siBnsiercs OIHUM U3 0a30BBIX KypCOB Ha YpPOBHE CPEIHETO
oO1ero oOpa3oBaHusl, TaK Kak 00ECIeYMBaeT BO3MOKHOCTb U3yUEHUSI TUCITUTUTHH
€CTECTBEHHO-HAYYHOW HAIMPABICHHOCTH M MPEIMETOB T'yMAaHUTAPHOTO LIHKJIA.
[TockonbKy  JIOTHYECKOE€  MBINUICHHE, (QOpMUpPYyeMOe  MpH  H3YYCHUU



00yJaronMMucs MOHSATUHHBIX OCHOB T'€OMETPHH, MPHU J10KA3aTEIbCTBE TEOPEM U
MOCTPOEHUH LIETIOYKU JIOTHUYECKUX YTBEPKICHHUI NPU PEUIEHUH T'€OMETPUUECKUX
3a7a4, YMEHHME BBIJBUTaTh M ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJIB3YIOTCS IIPU PELICHUM 3a]1ad €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YaCTHOCTHU
du3nuecKux 3aad.

Ilens ocBOeHUs MporpaMmbl yaeOHOTO Kypca «I'eomeTpus» Ha yriayOaéHHOM
YpPOBHE — PAa3BUTHE WHIWBHUIYAIbHBIX CIIOCOOHOCTEW O0OydYaromuxcsi Mpu
W3YYCHHH T'€OMETPHH, KaK COCTABJISAIONICH IpeaMeTHONH obmacTu «MaTeMaTnka u
uHpopMaTuKa»  4Yepe3  oOecredeHHMe  BO3MOXKHOCTA  NPUOOpETeHUus U
UCIIOJIb30BaHUA OoJjiee TIOyOOKMX TE€OMETPUYECKMX 3HAaHMM W JIEUCTBUH,
crenu(UYHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIEITHOTO MPO(PECCHOHATBHOTO
00pa3oBaHus, CBA3aHHOTO C UCIIOJIb30BAHUEM MAaTEMATHUKHU.

[IpuoputeTHBIMH 3aJa4aMH Kypca TF€OMETpUU Ha YriayOJEéHHOM YpOBHE,
pacCIIUPAIONIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOT0 YPOBHSI, SIBIISIFOTCS:

paclIMpeHre TPeACTaBICHHUS] O TEOMETPUM KaK YaCTU MHPOBOU KYJIbTYPHI U
dbopMHUpOBaHNE OCO3HAHUS B3AMMOCBSI3H T€OMETPUU C OKPYKAIOIIUM MUPOM;

dbopMHupoBaHUE TPENCTABICHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEHUIIIUX MaTEMaTUUYECKUX MOJCNSIX, IMO3BOJISIIOIIUX OMUCHIBAaTh W HU3Yy4aTb
pa3HbIE SBICHHS OKPY>KAIOLIEr0 MUPA, 3HAHUE MMOHATUHHOIO anmnapara o pasaeiny
«CrepeomeTpusi» yueOHOT0 Kypca T€OMETpUH;

dbopMHUpOBaHWE  yMEHHUS  BIAJETh  OCHOBHBIMH  TOHSATHUAMH O
IPOCTPAHCTBEHHBIX (UTYpax M WX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn u ymMeHHE WX TPUMEHSITh, YMEHHUS JOKa3bIBaTh TEOPEMbI W HAXOIHThH
HECTaHJapTHBIEC CIIOCOOBI PEIICHUS 3a/1ay;

dbopMHUpoOBaHNE YMEHUS PACIIO3HABATh HA YEPTEKAX, MOJIEISIX U B PEATbHOM
MHUpPE MHOTOTPAaHHHKHA M TE€Ja BpAIICHUS, KOHCTPYHPOBATh TIE€OMETPUYECKHUE
MOJIENH;

dbopMUpOBaHUE TMOHUMAaHUS BO3MOXXHOCTH aKCMOMATHUYECKOT'O MOCTPOCHUS
MaTeMaTUYECKUX Teopuil, GopMUpOBaHUE MOHUMAHUS POJU AKCUOMATUKU TPHU
IIPOBEJACHUM PACCYXKIACHUM;

dbopMupoBaHre yMEHUS BIAJACTh METOJAMHU JOKA3aTeIhCTB U AITOPUTMOB
pellIeHHs, YMEHUS MX NPUMEHSTh, MPOBOIUTH [10KA3aTEIIbHBIE PACCYKICHUS B
XOJI€ pELICHUS CTEPEOMETPUYECKMX 3aJad M 3aJa4d C [PaKTUYECKUM
cojiepkaHueM, (popMupoBaHUE MPEACTABICHUS O HEOOXOAMMOCTH J10Ka3aTEIbCTB
npu OOOCHOBAHMM MATEMAaTUYECKUX YTBEPKICHUW M POJU AKCUOMATHUKU B
MPOBEJICHUM JICAYKTUBHBIX PACCyKICHUN;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUICKTyaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN 00YyUYaroNIuXCsl, MO3HABATEIbHOM aKTUBHOCTH, UCCIIE0BATEIIbCKUX
YMEHHUM, KpUTUYHOCTU MBIILIJIEHUS, HHTEPECA K N3YUEHUIO T€OMETPUH;



dbopmupoBanre (QYHKIIMOHAIBHOW TPAMOTHOCTH, PEJIEBAHTHOM T'€OMETpPHUU:
YMEHUSI PACMO3HABATh IMPOSBICHUS T€OMETPUUYECKUX TMOHATUN, OOBEKTOB U
3aKOHOMEPHOCTEW B peajbHbIX JKU3HEHHBIX CUTYyallUsAX U MPU U3YUYEHUH JPYTUX
y4eOHBIX TPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEM,
MOJICTUPOBAHUSI PEATbHBIX CUTyallUi, UCCIEIOBAHUS IMOCTPOCHHBIX MOJIEIICH,
WHTEPIPETALNU MTOTYUYEHHBIX PE3YIbTATOB.

OCHOBHBIMU COJIEpPKATEIILHBIMU JIMHUSMHU y4eOHOTO Kypca «['eomeTpus» B
10-11 «kmaccax sBmsttorcs:  «lIpsiMble W IJIOCKOCTM B IPOCTPAHCTBEY,
«Muororpanaukn», «Tena BpameHus», «BekTopel W  KOOpIHMHAThl B
MPOCTPAHCTBEY, «/IBUKEHHS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo ®PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSIMUY, PEJICBAHTHBIMU T'€OMETPUU Ha YIIYyOJEHHOM ypOBHE OOy4eHUsS B
10—11 kmaccax, OTHOCUTCS KO BCEM COJEPKATEIbHBIM JUHUSIM YU4EOHOTO Kypca, a
dbopMUpOBaHME JIOTMUYECKUX YMEHUW  pacupeiessieTcss He TOJIbKO IO
CoJIepKaTeIbHBIM JMHUSAM, HO U 10 rogam o0yuenusa. Coaepskanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil paboueit
IporpaMMBbl, paclpeneNéHHbBIM MO0 ToJaM OOYYeHHS, CTPYKTYpUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIBHBIM BOIIPOCAM OOyYarOIIHECs
oOpamjanich HEOJHOKPATHO. OTO TO3BOJSET OpPraHUW30BaTh  OBJIAJICHUE
reOMETPUYECKUMHU MOHATUSIMHU U HaBBIKAMU TOCIE0BATEILHO U MOCTYMATENbHO,
C COOJIIOJIEHHEM NpPUHIUNA TPEEMCTBEHHOCTH, a HOBbIC 3HAHUS BKIIOYATh B
O0IyI0 CHCTEMY T€OMETPUYECKUX MPECTABICHUN OOyYarOMIMXCS, PACIIAPSAS U
yriyoisisi €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHbBIE CBSI3H.

[Tepexon kK U3y4yEHUIO T€OMETPUU HA YIITYOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnoBus Ui auddepeHuuanuu  00ydeHHs, IMOCTPOCHUS
WHJUBUIYAIbHBIX O0pa30BaTENbHBIX MPOTpaMM, OOECHEUYUTh YIIIyOJIEHHOE
M3Yy4EHHE T€OMETPUM KaK COCTaBIISIONIEH yueOHOoro nmpeamera «MarteMaTukay;

MOATOTOBUTh OOYYaIOIMMXCS K MPOAOJDKCHHIO H3YYCHHS MaTeMaTUKH C
y4€ToM BBIOOpa Oynymied mpodeccuu, obecreurBas MPEEMCTBEHHOCTb MEXITY
001mmM 1 TpoeCCHOHAIBHBIM 00pa30BaHHUEM.

Ha wusyuyenue yueOGHoro kypca «['eomerpusi» Ha yriayOiaEHHOM YpOBHE
otBojuTcs 204 yaca: B 10 kmacce — 102 gaca (3 ygaca B Henenmo), B 11 kimacce —
102 gaca (3 yaca B HEZIEIIO).

VYueOHblii kKypc «BeposSTHOCTh W CTAaTUCTHKA» YIiayOJIEHHOTO YPOBHS
SBJISIETCS TIPOJIOJDKCHHMEM W Pa3BUTHEM OJHOMMEHHOTO Yy4eOHOTo Kypca
yriyOJIEHHOTO YPOBHS Ha YPOBHE CpeJIHETO 001ero oopa3oBaHus. Y 4eOHBIN KypC
npeaHa3HavyeH 11 GOPMHUPOBAHUS Y 00YJIAIONTUXCS CTATUCTHYECKOW KYJIbTYPhI



IOHMMAaHHMSI POJIU TEOPHUH BEPOATHOCTEH KaK MaTeMaTHICCKOTO MHCTPYMEHTA JIJIs
U3YYCHUS CIIyYalHBIX COOBITHH, BENMWYMH M TporeccoB. [Ipm m3yueHum Kypca
oOoramiaroTcss TPEACTABICHHS OOyJaOIMXCS O METOJaX  HMCCICIOBAHUS
U3MCHYUBOTO MHUpPa, pa3BHBACTCS TMOHMMAHHWE 3HAYMMOCTH M  OOIIHOCTH
MaTEeMaTHYECKUX METOJIOB MO3HAHMS KaK HEOThEMJIEMOW YacTH COBPEMEHHOI'O
€CTECTBEHHO-HAYIHOTO MHPOBO33PCHHUSI.

Conepkanue y4eOHOTO Kypca HampaBlieHO Ha 3aKpelUieHWe 3HaHUMH,
MIOJTyYEHHBIX MPU U3YYCHHH Kypca Ha YpOBHE OCHOBHOTO 00IIero o0pasoBaHus, U
Ha pa3BUTHE TPEJCTABICHUA O CIyYalHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXKTY
HUMHU Ha BaXXHBIX MPUMEPAX, CHOXKETHI KOTOPHIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynpraTe y 00ydaronmxcs J0KHO C(hOPMHUPOBATHCS MPEACTABICHUE O
HanOoJjIee YIOTPEOUTEIIBHBIX M OOIIMX MaTEMAaTHICCKUX MOJIEISIX, HCIOJIb3YEMbIX
JUIS  ONHCAHHWS  AHTPOIIOMETPHYSCKMX M JeMOTrpadUyecKUX  BEIWYHH,
HOTPEINHOCTEH B pa3MYHBIC pOJa H3MEPCHHSIX, JIUTCIBHOCTH OC30TKa3HOMN
paboOThl TEXHUYCCKUX YCTPOWCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUU W
nmporeccoB B oOmiecTBe. Y4UeOHBI Kypc sBISCTCS 0a30M IS OCBOCHUS
BEPOSTHOCTHO-CTATUCTHUECKUX METOJIOB, HEOOXOJHMMBIX CICIHAINCTAM He
TOJbKO  HMHKEHEPHBIX  CHCIUANIBHOCTEH, HO  TaKXKe  COIMAJIbHBIX U
IICUXOJIOTHYECKUX, TIOCKOJBbKY COBPEMEHHBbIC  OOIICCTBCHHBICE HAyKH B
3HAYUTEIIPHOM Mepe HCIOJB3YIOT —ammapar aHaju3a OOJIBIIMX  JIaHHBIX.
[leHTpanpbHYI0 4YacTh Y4eOHOTO Kypca 3aHMMAaeT OOCYXJACHHE 3aKOHA OOJBIINX
gucel — (QyHIAMEHTAILHOTO 3aKOHA TPUPOJBI, HUMEIONIEr0 MaTeMaTHYCCKYIO
dbopmanm3anuio.

B cooTBeTCTBMM C yKa3aHHBIMH IIEJISIMH B CTPYKType Y4eOHOTO Kypca
«BeposATHOCTh M CTaTHCTHKAa» Ha YrIyOJIEHHOM YpPOBHE BBIJEICHBI OCHOBHBIC
conepkarenbHbie THHUH: «Ciy4daiiHbie COOBITHS B BepOsSTHOCTH» U «CiyJaifHbIe
BEJIMYMHBI M 3aKOH OOJIBIIIUX YUCEI».

[ToMHMMO OCHOBHBIX JMHHH B y4eOHBIH KypC BKIIIOUEHBI JIEMEHTHI TCOPHUHU
rpagoB M TEOPHUH MHOXKECTB, HEOOXOAMMBIC IS IOJHOIICHHOTO OCBOCHUS
MaTepraga JaHHOTO YYeOHOTO Kypca M CMEXKHBIX MAaTeMaTHYCCKUX YICOHBIX
KYPCOB.

Conepxanue nuHEH «CllydallHbIE COOBITHSI W BEPOSITHOCTHY»  CITY)KUT
OCHOBOH 171 OPMHUPOBAHUS TPEJCTABICHUNA O PaCHpeeICHHH BEPOSTHOCTEH
MEXKIy 3HAYCHUSMHU CIyYalHBIX BEMWYMH. BaxkHyl0 dYacTb B  JTOH
coJlep)KaTeIbHON TUHUH 3aHUMAET U3yUYeHHE TEOMETPHUECKOT0 U OMHOMHAIILHOTO
pacnpe/ie]ICHH 1 3HAKOMCTBO C UX HEIPEPHIBHBIMU aHAJIOTraMH — ITOKa3aTeIbHBIM
¥ HOPMAJIBHBIM pacIpeIeiICHUIMHU.

Tembl, CBSI3aHHBIC C HENPEPBIBHBIMU  CIIyYalHBIMH ~ BEIWYHMHAMH U
pacrupeeleHIsIME, aKICHTHUPYIOT BHUMaHWE OOYYalOIIUXCS Ha ONHCAHUHA H



U3YYCHUU CIy4YalHBIX SBICHUN C TIOMOIIBIO HEMPepbIBHBIX (QyHKIMI. OCHOBHOE
BHUMAaHHUE YIEISAETCS MOKa3aTEIbHOMY U HOPMaJIbHOMY PAaCIIPEACICHUSM.

B yueGHOM Kypce mpeaycMaTrpuBaeTCsi 03HAKOMHUTENbHOE H3YUYEHHE CBA3U
MEXAY CIy4ailHbIMM BEJIMYMHAMH UM OINHCAHUE 3TOH CBSI3M C TOMOILBIO
kKod(pduieHTa KOppeasiiui W €ro BbIOOPOYHOTO aHajlora. IJTU JJIEMEHTHI
colepKaHus pa3BUBAIOT TeMmy «JluarpaMMbl paccerBaHHs», H3YUYCHHYIO Ha
YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, U BO MHOTOM OMUPAIOTCS HAa CBEJCHUS
U3 KypCOB are0pbl U T€OMETPHUHU.

Emé oamH 52IeMEHT CcoAep)KaHUsA, KOTOpPBIM  Ipejjaraercs  Ha
O3HAKOMHUTEIIBHOM YpPOBHE — TOCJIEIOBATEIbHOCTh CIYYallHbIX HE3aBUCHUMBIX
cOOBITUH, HACTYMAIOIIUX B €MHUILY BpeMeHH. O3HaKOMJIEHUE C pacnpeieeHueM
BEPOSITHOCTEN KOJIMYECTBA TAaKMX COOBITUHA HOCUT pa3BUBAIOLIMN XapakTep M
ABJISIETCSL AKTYaJbHBIM ISl OyQyIIUX aOUTYypHUEHTOB, MOCTYNAIOIIUX HA y4eOHbIE
CHELUAJbHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMHM HayKaMH, IICUXOJOTHEH U
yIIPaBJIECHUEM.

Ha wu3yuenue yueOHOro kypca «BeposiTHOCTh W cTaTucTuka» Ha
yrayOJeHHOM ypoBHE oTBojauTcs 68 yacoB: B 10 kmacce — 34 wyaca (1 gac B
Hezento), B 11 kiacce — 34 gaca (1 gac B Henento).



COJEP XAHME OBYUYEHUA
10 KUIACC

Yucaa v BBIYUCTCHUSA

Parmmonansubie uncna. OOBIKHOBEHHBIE W JIECSITUYHBIE APOOHU, MPOIIEHTHI,
OeckoHeuHble nepuoandeckue apodu. [lpumeHnenue npoleil U MPOUEHTOB IS
pELIEHNs TPUKIIAIHBIX 33/1a4 U3 PA3JIMYHbIX OTpAcield 3HAHUU U pEAIbHOM KU3HH.

JlelicTBuTenpHbIE 4Yucla. PanuoHalbHBIE W HUPPALMOHAIBHBIE YHCIIA.
Apudmerndeckue  omepalud ¢ JICUCTBUTENBHBIMH  4YHMCIaMd.  Moayib
JEHCTBUTEILHOTO YUCJAa U €ro cBoicTBa. [IpnbnmkéHHbIE BHIYMCICHHUS, TIPABUIIA
OKpYTJICHHS, IPUKHUIKA U OLIEHKA PE3YyJIbTaTa BIYUCICHUM.

Crenenp ¢ uensiM nokaszareneM. buHoMm Herotona. Hcenonb3oBaHue
noaxoAsAueil GopMbl 3aUCH ACHUCTBUTEIBHBIX YUCEN JIJISl PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJICTABICHUS TaHHBIX.

Apudmerrueckuil KOpeHb HaTYpaJbHOM CTENEHU U €r0 CBOMCTBA.

CreneHp C panMOHAIBHBIM ITOKAa3aTelleM U €€ CBOWCTBA, CTENEHb C
JNEUCTBUTEIBHBIM MIOKA3ATEIEM.

Jlorapudm uyucna. CpoiictBa jorapudma. JleciTudHBIE U HaTypaJbHbIE
JorapuMsl.

CuHyC, KOCMHYC, TaHI€HC, KOTAHT'€HC YHCIOBOTO apryMEeHTa. ApPKCHUHYC,
APKKOCUHYC Y apKTAHT€HC YMCIOBOTO apryMEHTA.

YpaBHeHHs U HEPABEHCTBA

ToxnmectBa W TOXIECTBEHHBIE TMpPeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUS. PaBHOCUIIbHBIE YpaBHEHUsI M YypaBHEHUs-ciiencTBusA. HepaBeHCTBO,
pelIeHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS MEIBIX U TPOOHO-pAIIMOHATBHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOrowieHsl OT OJHOW NEPEMEHHOW. JlelleHne MHOrowjieHa Ha
MHOIOYJIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEIbIMHU
ko3 bunmentamu. Teopema Buera.

[IpeobpazoBaHus YUCIOBBIX BRIPAKEHUM, COACPIKAITUX CTETICHH M KOPHH.

Uppaumonanbabie YPaBHEHHUS. OcHoBHbIE METO/bI pelLIeHns
UppalMOHAJIbHBIX YPaBHEHHU.

[TokazarenbHble ypaBHEHHUS. OCHOBHBIE METOJbl PEIICHHS MOKa3aTEIbHBIX

YPaBHCHUU.
[IpeoOpa3oBaHue BBIPAKEHHIM, COAEPIKALIUX JIOTaPUPMBI.
Jlorapupmuueckue YpaBHEHUS. OcHoOBHbIE METO/IbI pelIeHus

aorapu(pMUUECKUX YpaBHEHUN.



OcHoBHBIE TPUTOHOMETPUUYECKUE bopMyIIBI. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BhIpAXKEHUN. PellieHne TpUroHoOMETpUYECKUX YPAaBHEHU.

Pemienne cucreM NMHENHBIX ypaBHEHHWW. MaTpuia CUCTEMBI JIMHEMHBIX
ypaBHeHU. Onpenenurens MaTpulbl 2X2, €ro TreOMETPUYECKUUA CMBICT H
CBOWCTBA, BBIYHCIICHUE €r0 3HAYEHUS, IPUMEHEHUE OINPEACIUTENS I PEIICHUS
CHCTEMBI JIMHEMHBIX YypaBHEHHU. PelieHne npukiagHblXx 3a4ad C I[MOMOIIBIO
CHCTEMBI JIMHEMHBIX ypaBHeHUW. lccimemoBanne mMNOCTPOEHHOM MOJENU C
NOMOILBIO MaTPHIl U ONIPEACIIUTEIIEN.

[TocTpoeHne maTeMaTHYECKUX MOJENEH PeaJbHON CHUTYallMd C MOMOUIBIO
YpaBHEHUI U HEpaBEeHCTB. lIprMeHEHHE ypaBHEHUN U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/lad M3 Pa3jIu4HbIX 00JiacTeil HayKu W peajbHOM
AKU3HH.

DYyHKIUU U TPaPUKU

@Oyukius, crnocoObl 3amanus (yHKIuH. B3aumHO oOpaTHbIE (YHKIIHH.
Komno3unus ¢yakuuii. 'padux QyHkImu. DieMeHTapHble NpeoOpa3zoBaHUs
rpa@ukoB PyHKIIUH.

Ob6nactb onpeneseHUss U MHOXKECTBO 3HaueHu pyHkiuu. Hymu ynkiuu.
[TpomexxyTKH 3HAKOMOCTOAHCTBA. YEéTHBIE 1 HeuéTHbIe PyHKIMH. [lepuonnueckue
¢ynkuu. IIpomMexyTKu MOHOTOHHOCTH (PYHKIIMH. MaKCUMyMbl U MUHUMYMBbI
¢dbyaknun. Hanbonpiiee n HanMeHbIIee 3HaYCHUST (PYHKIIMHA HAa TIPOMEKYTKE.

JluneliHas, KBaapaTUyHas W JAPOOHO-TMHEHHas (YHKIHH. DIIEMEHTapHOE
UCCJIeIOBAHKE U MIOCTPOCHUE X IPaUKOB.

Crenennasi QyHKIUSI C HATYpaJbHBIM U IIEJIBIM TOKa3areneM. E€ cBoiicTBa u
rpaguk. CBoiicTBa M rpauK KOpHS N-OM CTENEHM Kak (PYHKUUU OOpaTHOU
CTEIEHU C HATyPAJIbHBIM MOKA3aTEIIEM.

[TokazaTenbHass u jorapupmMuueckas (yHKIHMH, UX CBOWCTBA M TpaduKu.
Ucnonr3zoBanne rpadmkoB GyHKIIUAN IS pEIICHUS YPaBHEHU.

TpuroHomeTpuueckass OKPYKHOCTb, ONPEIEIECHUE TPUTOHOMETPUUYECKUX
(YHKIIMI YUCIOBOTrO apryMeHTa.

OYHKIMOHAIBHBIE 3aBUCUMOCTH B PEaJbHBIX IPOLECCAX U SBJICHUSX.
I'paduku peaabHbIX 3aBUCUMOCTEH.

Havaja MmaTeMaTH4eCKOro aHajamn3a

ITocnemoBaTenbHOCTH, CHOCOOBI 3aJaHus IIOCiIedoBaTeJIbHOCTEH. MeTox
MaTeMaTUYECKOU VUHIYKIUU. MOHOTOHHBIE U OrpaHUYECHHBIE
IIOCJIEIOBATENBHOCTH. VCTOpHST BO3HMKHOBEHMS MAaTEMAaTHYECKOTO aHaM3a Kak
aHaian3a OECKOHEYHO MaJIbIX.

Apudmerrueckass 1 reoMmeTpuuecKas nporpeccuu. beckoneuHno yosiBaromas
reomeTpuueckas nporpeccud. Cymma OeCKOHEUHO yOBIBAIOIIEH TeOMEeTpUUYECKOn
nporpeccud. JIMHEWHBIM M JKCIOHEHUMANBHBIM pocT. Ywmcino e. Popmyia



CJIOKHBIX MPOLEHTOB. VCIoab30BaHNE MPOrPECCUN IJI PELICHUS PEabHbIX 3a/1a4
MPUKIIAJHOTO XapaKTepa.

HenpepriBabie (pyHKIIMM U WX cBoicTBa. TOYKM pas3pbiBa. ACHUMITOTHI
rpagukoB ¢yHkuuii. CBolicTBa (yHKUMIA HENPEphIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB Il pPEIICHUS HEpPaBEHCTB. [IprMEHEHWE CBOWCTB HEMPEPBHIBHBIX
GbyHKIMNA 715 perieHus 3a1ad.

[TepBas u BTOpas nmpousBoanbie GyHkuu. OnpeneneHrue, reOMeTpUIECKU 1
bu3UYeCKUi CMBICI MPOU3BOIHON. Y paBHEHUE KacaTelbHON K rpaduKy QyHKIIHH.

[IpousBogubie  snemeHTapHbIX  ¢GyHKuuid.  [IpousBogHass  CyMMBbl,
IPOU3BEJICHHUS, YACTHOTO U KOMITO3UIIMH (PYHKITUH.

MHoxkecTBa M JIOTUKA

MHOXeCcTBO, Omepanuu HaJ MHOXECTBAMU M WX CBOWCTBa. JluarpaMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOIO —ammapara s
ONMCaHMSl PEAbHBIX MPOLIECCOB W SBJIEHUW, MPU PEIICHHH 3adad U3 JPYrux
y4eOHBIX MPEIMETOB.

Omnpenenenne, TeopemMa, CBOMCTBO MaTeMaTHYECKOro OObEKTa, CJIEACTBUE,
NIOKA3aTeIbCTBO, PABHOCWIBHBIE YPABHEHUS.

11 KVIACC

Yucaa v BBIYUCTCHUSA

Harypanbnbie u neneie uncna. [I[pumMeHeHre NPU3HAKOB JETMMOCTH LEIBIX
yrcen, HauOoabpui oOmmuit genutens (manee — HOJ[) m HamMeHsbliee oOiiee
kpatHoe (nanee — HOK), ocratkoB o moaysto, anroputma EBkiuma aist pemeHus
3a71a4 B LIEJIbIX YHCIIAX.

KommiekcHpie umncna. AnreOpawdeckas W TpUTOHOMETpUYecKas (QOpMbl
3allUCU KOMIUIEKCHOTO 4HCia. Apu(pMETHUYECKUE OIepalru C KOMILIEKCHBIMU
yuciaaMu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPAWMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu n-oil cTeneHu u3 KOMIUIEKCHOTO yucia. [Ipumenenue
KOMITJIEKCHBIX YHCEJI JUTsl pelieHns (PU3NIeCKuX U TEOMETPUUSCKUX 3a/1ad.

YpaBHeHHs U HEPABEHCTBA

CucrteMa ¥ COBOKYNHOCTh YpPaBHEHHW U HEPABEHCTB. PaBHOCHUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CJICACTBUS. PAaBHOCUIILHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  ypaBHEHMH C  IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTHU. Perenne TpuroHoMeTpu4eCcKux HEpaBEHCTB.

OcCHOBHBIE METOJIBI PEIICHUS TIOKA3aTENbHBIX U  JOTapu(YMHUECKUX
HEPABEHCTB.

OCHOBHBIE METOBI PELICHUS UPPALMOHATILHBIX HEPABEHCTB.



OCHOBHBIE METOAbI PEIICHUS CUCTEM M COBOKYIHOCTEHW pAIlMOHAIBHBIX,
UPPALMOHANIbHBIX, TOKA3aTEIbHBIX U JOrapuhMUUECKIX YPABHEHUH.

YpaBHEHNUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMU.

[IpumeHenue  ypaBHEHUN, CHUCTEM UM HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJad W3 Pas3IuyHbIX o0JacTel HayKu U peajbHON
YKU3HU, UHTEPIIPETALUSA [T0Jy4YECHHBIX PE3YyJIbTaTOB.

DOyHKUMHU U TpauKu

I'padux kommosunumu QyHkiuii. ['eomerpuueckue oOpas3bl ypaBHEHUN H
HEPABEHCTB HA KOOPIMHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue QyHKIHHU, UX CBOMCTBA U IPAPUKH.

I'paduueckne Meroawl pelieHUs ypaBHEHM M HepaBeHCTB. | 'paduueckue
METO/bI PELICHUS 3a4a4 C [lapaMeTpaMH.

Hcnonb3oBanue rpadukoB (GyHKUMHA Ui HUCCIIENOBAaHUS IHPOLECCOB U
3aBHCHUMOCTEH, KOTOpPbIE BO3HMKAIOT MPU PEUICHUH 3aJad U3 APYTUX Yy4eOHBIX
IIPEAMETOB U PEAIIBHOM KU3HU.

Havaja MmaTeMaTH4eCKOro aHajan3a

[IpumeHeHre MPOU3BOAHON K UCCIENOBAaHUIO (YHKIIUH HA MOHOTOHHOCTH U
sKcTpeMyMbl.  Haxoknenue  HamOOJBIIET0O M HAUMEHBIIETO0  3HAYCHUMN
HEMpPEPHIBHON (DYHKITMU Ha OTpE3KeE.

[IpyuMmeHeHre TPOU3BOAHOM JUIsi HAXOXKIACHUS HAWIYYIIEro pELICHHUS B
NPUKIANHBIX 3a/Ja4ax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHMsS Ipolecca,
3aaHHOTO (POPMYJOH MU TpadUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TiepBOOOpa3HbIX. I[lepBooOpa3Hbie
aneMeHTapHbIX QyHKuMi. [IpaBuna HaxoxkaeHs TepBOOOPa3HbIX.

HnTerpan. ['eomerpuueckuit CMBICJI VHTErpaa. Brruucnenue
omnpenenéHHOTo nHTErpana mo ¢popmyne Hetorona-JIeiiOuuira.

[IpuMeHeHne wWHTerpajia JJig HAXOXJEHHUs IUIOMaaed TUIOCKUX (Uryp u
00BbEMOB reOMETPUUECKUX TETI.

[Ipumepsl pemenuit nuddepeHIuaibHbIX  YpaBHEHUNH. MaremaTudeckoe
MOJICIMPOBAHUE pPEAlbHBIX MPOLIECCOB C IMOMOUIBI0 U PepeHInanbHbIX
YPAaBHEHUM.

10 KITACC

HpHMble ! IIJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC ITOHATHUA CTCPCOMCTPUH. Tqua, npsAamasd, IIJTIOCKOCTD,
MpOCTPAHCTBO. [Tonsatue 00 aKCHMOMATHYCCKOM IMIOCTPOCHUU CTCPCOMCTPHUU:
AKCHOMBI CTCPCOMCTPHH U CIICACTBUA U3 HUX.



B3auMHOe pacnonoxkeHne NpsMBIX B IMPOCTPAHCTBE: IEpECEKaroIuecs,
NapajyleJibHble U CKpeluBaronuecss npsMble. [IpU3HAaKM CKpemuBarONIUXCs
npsMbIX. [lapamienbHOCTh TPAMBIX U IIIOCKOCTENW B IPOCTPAHCTBE: MapaJUIeIbHbIE
OpsIMbIE B MPOCTPAHCTBE, NAPAJUICIBHOCTh TPEX TMPSAMBIX, MAPAIIIETBHOCTH
NpsIMOM M TIJIOCKOCTH. llapamnensHoe UMW UEHTpPAIbHOE MPOECKTUPOBAHUE,
nzobpaxkenne ¢uryp. OCHOBHBIE CBOWCTBA MAapauIeIbHOTO MPOCKTUPOBAHUS.
N3obpaxkenne ¢uryp B mapauiebHOM MPOSKIUHU. YTJIbI C COHAIMPaBICHHBIMU
CTOpPOHAMH, Yroj Mexay IMpAMbIMH B npocTpaHcTBe. [lapamienbHOCTb
IJIOCKOCTEH: MapajuleNIbHbIE IUIOCKOCTH, CBOMCTBA IapajuIeNIbHBIX IUIOCKOCTEM.
[IpocTteitie  mpocTpaHCTBEHHBbIE  (GUTYPhl  HA  IJIOCKOCTH:  TETpasp,
IapaJijIeIIeuIIe 1, [IOCTPOCHUE CEYEHUM.

[lepneHaUKYyASAPHOCTH OPSMOU U IUIOCKOCTH: NEPIECHAUKYIISPHBIE MPSIMbIEC B
IIPOCTPAHCTBE, NPSMBIC NapAJUICIbHBIE W IEPIECHAUKYISPHBIE K IUIOCKOCTH,
MPU3HAK TEPHNECHAUKYIIPHOCTH TMPSIMOM M IUIOCKOCTH, TEOopeMa O MpsiMOU
NEPIIEHAUKYIISIPHOM IJIOCKOCTH. OpTtoroHanbHOE IIPOEKTUPOBAHUE.
[lepnieHaMKyYSIp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE
OT  TpsAMOM 10  IUIOCKOCTH,  TPOeKius  GUrypel  Ha  IUIOCKOCTb.
[lepneHAUKYISAPHOCTh  IIJIOCKOCTEW: TPU3HAK MEPHEHIUKYISIPHOCTH  ABYX
IIocKocTer. Teopema o TpEX MEPIEHAUKYIApax.

Yrael B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM M IUIOCKOCTBIO, ABYIPaHHBIN
yTOJI, IMHEWHBIA YroJl IBYTPAHHOIO yria. TpEXrpaHHBIM U MHOTOTPAHHBIE YTJIBI.
CBoiicTBa TIJIOCKMX YIJOB MHOrorpaHHoro yria. CBoWCTBa IUIOCKUX U
JBYTPAaHHBIX YTJIOB TPEXTPAHHOTO Yyria. TeopemMbl KOCMHYCOB U CHHYCOB A
TPEXTPAHHOTO yIJIa.

MHororpaHHuKH

Buabl MHOrorpaHHuKkoB, pa3BEpTKa MHOrorpaHHuka. lIpusma: n-yrosbHas
npu3Ma, mpsiMasi 1 HaKJIOHHAsl MPU3MbI, OOKOBAsi M TIOJIHASI TOBEPXHOCTH TIPU3MBI.
[Tapamnenenunen, nOPsSAMOYrOJAbHBIM — NapajUleJeNUIE] W  €ro  CBOMCTBA.
Kpatuaitmme myTd Ha NOBEPXHOCTM MHOTOrpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroinpHas mnHUpaMuia,
npaBwibHas W yced€HHas mnupamunbl. CBoiicTBa péOep W OOKOBBIX TI'paHel
IIPaBUJIBHOW nupaMuibl. [IpaBuibHbIE MHOTOTPAHHUKHU: IIPAaBWIbHAs IpPU3Ma U
MpaBUJIbHAS THPAMUIA, NpPaBWIbHAS TPEYrojbHAs MHUPAMUIA W TPABUIbHBIN
TeTpa’ap, Kyo0. IlpencraBieHue O MpPaBUIBHBIX MHOTOIPAHHHMKAX: OKTa’3p,
TOAEKAIP U UKOCAAP.

Brlunciaenue 5JeMEHTOB MHOTOTPAaHHUKOB: pE&Opa, AMAaroHaiv, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH W TIOJHOW IMOBEPXHOCTH MPSIMOUM MPHU3MBI,
IUJIOMIAJh OCHOBAaHMM, TeopemMa O OOKOBOW TMOBEPXHOCTH TPSIMOM MPU3MBL.



[Tnomans OOKOBOM MOBEPXHOCTH W IMOBEPXHOCTH MPABUIBHOM NHpPaMU[BL,
TeopemMa O IJIOIAAN YCEUEHHON TUPaMUIbI.

CummMmeTpust B TNPOCTPAHCTBE. DJIEMEHTBl CUMMETPUM  MPABUIBHBIX
MHOTOTPaHHUKOB. CHUMMETpUS B NPAaBWIBHOM MHOTOIPaHHUKE: CHUMMETPUS
napajulesienuIea, CUMMETPUS MPAaBUIBHBIX NPU3M, CHUMMETpPHUsS NPABUIBHOU
IIAPAMHUJIBI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOPa, BEKTOPbl KOJUIMHEAPHBIE, COHANPABIECHHBIE M MPOTHUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PABEHCTBO BEKTOPOB. J[€MCTBUSI C BEKTOPAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBolcTBa cli0XeHUsT BEKTOpOB. CBOMCTBA YMHOKEHHS BEKTOpa HA YUCIIO.
IlonaTne xoMIulaHapHble BEKTOpBI. lIpu3HaK KOMIUIaHApHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O pas3loKEHUH BEKTOpAa II0 TPEM
HEKOMIUIAaHApHBIM  BekTopaMm. lIpsMoyronpHass cuctemMa  KOOpAMHAT B
npoctpaHcTBe. KoopamHarel BekTopa. CBA3b MEXIAy KOOPAMHATAMU BEKTOpA U
KOOpAMHATAMH TOYEK. YTOJN MexkIy BekTopamu. CKajasipHOE NIPOU3BEACHUE
BEKTOPOB.

11 KVIACC

Tesa BpameHust

[TonsATHs: MWIMHAPUYECKAs TIOBEPXHOCTh, KOHWYECKAas TIOBEPXHOCTD,
chepuueckas TMOBEPXHOCTh, OOpa3ymooInue MoBepXHOCTe. Tema BpamieHHs:
MUIMHAP, KOHYC, YCEUE€HHBIM KOHYC, cdepa, map. BzaumHoe pacmosioxeHue
cheppl M IUIOCKOCTH, KacaTelbHash IJIOCKOCTh K cdepe. M3oOpaxenue ten
BpaIlieHusi Ha TUIockocTH. Pa3BépTka nunuHapa U koHyca. Cummerpus chepsl u
napa.

O6bEM. OcHOBHbIE CcBoOMcTBa 00BEMOB Ted. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenumnena u ciaeacteuss u3 He€. OObEéM mpsMoi u
HAKJIOHHOUW TPHU3MBI, IWIHHPA, TUpaMUIsl 1 KoHyca. O0BEM I1apa U mapoBoOro
CErMEHTA.

KoMmOunanmu Ten BpamieHus W MHOTOTpaHHUKOB. I[lpm3ma, BmmcanHas B
HWIMHAP, OMNHcaHHas okoyio mwinHiapa. llepeceuenue cdepsl W 1mapa c
mwiockocThio. Kacanue mapa u cdepsl miockoctero. [ToHsITHE MHOrOTpaHHHKA,
OTMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WJIM TEJO
BpaIcHUsI.

[Imomaar MOBEpXHOCTU LWIMHAPA, KOHYca, IUIomaas chepsl u e€ yvacrteil.
[Tonobue B mpoctpanHcTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAJIEH MOBEPXHOCTEH



noao0ubIX ¢uryp. IlpeoOpazoBanue momodusi, romorerus. Pemenue 3amay Ha
IJIOCKOCTH C UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB M TeJl BPALIEHUS: CEUYEHHUS LIMJIUH]Ipa
(mapayuienbHO ¥ TEPHEHAUKYISIPHO OCHU), CEUYCHHUs KOHyca (mapajjieiabHble
OCHOBAHUIO U TIPOXOJSIINE Yepe3 BEPIIMHY), CEYEHUS 1Iapa, METOIbI TOCTPOCHHUS
CEYEHUI: METOJ| CJIEI0B, METOJ BHYTPEHHEIO NMPOEKTUPOBAHHUS, METOJI IIEpEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI U KOOPAUHATHI B NIPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanumu HaJx BeKTOpamu. BekTopHoe
YMHOXEHHE BEKTOpOB. (CBOWCTBa BEKTOPHOrO YMHOXeHUA. [IpsimoyronbpHas
cucTteMa KoopauHar B npoctpancTBe. Koopanuars! Bekropa. Paznoxxenue Bekropa
no 6Oasucy. KoopAMHATHO-BEKTOPHBIA METOJ[ MPU PEUICHUH TeOMETPUYECKUX
3a/1ay.

JABUKEeHMSI B IPOCTPAHCTBE

JBuwxenus: mpoctpancTBa. OtoOpaxkeHus. [IBUKEHHS U PaBEHCTBO (QUTYD.
OOuue cBolicTBa JABWKEHUH. Buasl JIBMKEHUN: NapalielbHbIA TEPEHOC,
LEHTpaJIbHAasl CUMMETPHUS, 3€pKajbHas CUMMETpPHS, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nogodus. [Ipsmas u chepa Ditnepa.

10 KJIACC

I'pad, cBsazubIM Tpad, myTu B rpade: ukisl u 1enu. CteneHpb (BaJIGHTHOCTS)
BepiuHbL. ['padel Ha IocKOCTU. [lepeBbs.

Crny4aiiHble SKCIEpUMEHTHI (OIBITHI) U CIy4ailHble COOBITUS. DJIEMEHTapHbBIC
coObITHsl (MCcxO0Abl). BeposiTHOCTH citydailHOro coObITHS. BIM30CTh 4acTOTHI U
BEPOSATHOCTH  cOObITHMH.  CiydailHble  ONBITBI € PaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMU COOBITUSIMU.

Onepanuu HaJI COOBITHSIMU: IepeceyYeHue, 00BEeIUHEHUE,
POTHUBOMOJOXKHBIE CcOObITHS. Jmarpammbr  Diinepa. PopMyna  CIOXKEHUS
BEPOSTHOCTEM.

VYcil0BHasE BEPOSITHOCTb. Y MHOXXEHHE BEPOSATHOCTEU. JlepeBO CiydamHOro
skcnepumenTa. @opmyia noinHou BepostHocTu. Dopmyna baneca. HezaBucumeble
COOBITHSL.

bunapublii ciiydailHblil ONBIT (MCHIBITAHUE), yelieX U Heyaadya. HezaBucumele
ucnblTanus. Cepusi HE3aBUCUMBIX UCIIBITAHUM 710 mepBoro ycrexa. [lepectanoBku
u (akropuan. UYucno coueranuit. TpeyrompHuk [lackans. ®opmyna OuHOMA
Hsrorona.



Cepus HezaBUCUMBbIX ucnbiTanuil  bepnymnu. CryvaiiHeiii BbIOOp U3
KOHEYHOUW COBOKYITHOCTH.

Cinyuaiinas  BennunHa. Pacnpenenenue  BepoATtHocTed.  [{marpamma
pacupenenenus. Onepauuu Haj CIy4YallHBIMU BeIWYMHaMu. buHapHas ciyyaliHas
BennunHA. [Ipumepsl pacnpeneneHuil, B TOM YHCIE€ TE€OMETPUYECKOE U

OMHOMHUAJILHOE.
11 KJIACC

CoBMeCTHOE pachpeieieHue JByX CIydallHbIX BeauunH. HeszaBucumbie
CIIy4YaliHbIC BEIIMYUHBI.

MaremaTuueckoe OXHUJAHUE CIy4YaiHOM BEJIWYUHBI (paclpeesiCHus).
[Ipumepsl TpPUMEHEHUS MAaTEeMaTUYECKOTO OXKHUAaHUs (CTpaxoBaHUE, JIOTEpes).
MartemaTtnueckoe OXuJaHue OMHApPHOW CiIy4yailHOW BeNIWYUMHBI. MaTeMaTH4eCcKoe
O0XKHUJAHUE CYMMBl CIIy4YalHBIX BEJIMYMH. MaTeMaTuyecKkoe  OKHUIAHUE
r€OMETPUYECKOTO M OMHOMUAIILHOTO PacIpeeICHUM.

Jucnepcuss W CTaHZAPTHOE  OTKJIIOHEHUME  CIIYYalHOW  BEJIWUYUHBI
(pacupenenenus). Jlucriepcust OMHApHOU CIydaiiHON BeIMUYUHBI. MaTemMaTuueckoe
O0KUJIAHWE TPOU3BEIACHHUS W JHUCHEPCHS CYMMbl HE3aBUCHUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss W CTaHJApTHOE  OTKJIOHEHHME  OMHOMHUAIBHOTO
pacnpenenenus. Jlucnepcus W CTaHAAPTHOE OTKIOHEHHE TE€OMETPUYECKOTO
pacIpeneseHus.

HepasenctBo YeOrbméBa. Teopema UebwméBa. Teopema beprymmm. 3akon
Oonmpmmx  yucen.  BweiOopouHbli  MeTOn — WcclenoBaHui.  BwiOopouHbIe
xapakTepucTuku. OlleHNBaHUE BEPOSTHOCTU COOBITHS MO BHIOOPOYHBIM JIAHHBIM.
[IpoBepka npOCTEUIINX TUIIOTE3 C IIOMOILBIO U3YYEHHBIX pACIPEACICHUMN.

HenpepeiBuble ciyyalinble BenuuuHbl. [lpumeppl. DyHKIMSA DIIOTHOCTH
BEPOSATHOCTH pacupenencHus. PaBHOMEpHOE paclpencsieHue W €ro CBOWCTBA.
3agauu, NpUBOIALIME K TOKA3aTEIbHOMY PAaCIPENEICHUIO. 3a/1aul, IPUBOISIINE K
HOPMAJbHOMY  PACHPEACIECHUIO. OyHKIMA IJIOTHOCTHU BEPOSITHOCTH
MOKa3aTeIbHOTO  pachpeneieHusi,  (QyHKIOUS  TUIOTHOCTH  BEPOSTHOCTH
HOPMAJIBHOTO pacrpeneseHus. OyHKIus MIOTHOCTA U CBOWCTBA HOPMAJIBHOTO
paclpeesieHus.

IlocimenoBaTeNbHOCT,  OAMHOYHBIX  HE3aBHCHUMBIX  COOBITHH. 3ajauwm,
NpUBOJAIINE K pacnpeneneHuto Ilyaccona.

Komapuanmss aByx ciydaiinbix BenuuuH. Koadduiment nuHeiHON
koppensiuy. COBMECTHBIE  HAONMIOJACHWUS JIBYX BEJIWMYHWH. BBIOOpOYHBIN
kodhdurment  koppemsmuu.  Pasnmuume  MeXAy — JUHEWHOW  CBS3BI0 U
IIPUYMHHO-CIEACTBEHHON CBA3bI0. JIMHENHAass perpeccus, MeTOJ HaMMEHBIINX
KBaJIpaToB.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakaaHCcKOro BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIUK OOYYaIOIIErocs KaK aKTUBHOTO
U OTBETCTBEHHOTO 4YJ€HAa pPOCCHUMCKOro OOIIEeCTBa, TMPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUM,
polenyp TpaKJaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHHE
B3aUMO/JICCTBOBATh C COI[MAJbHBIMH HWHCTUTYTAMU B COOTBETCTBHM C UX
GyHKIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUMCKON TPaXKJAHCKON UJICHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCUMCKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKHUX MaTEMAaTUKOB U POCCUMCKOW MAaT€MaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHKEHUH B JAPYIMX HaAyKax, TEXHOJIOTHAX, cdepax
SKOHOMMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAHWE JTYXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoaa, CHOPMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUUECKOIO MOBEICHUS, CBA3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHMKEHHI HAyKM M JEATEIIbHOCTHIO YUYEHOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO Oy TIyIIIEro;

4) 3¢TeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAs SCTETHKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHHH, PACCyKICHUI, BOCIIPUUMUYNBOCTD
K MaTEMaTUYECKUM aCTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3M4eCKOro BOCIIUTAHUA:

chOpMHUPOBAHHOCTh yYMEHUSI TPUMEHSIThH MaTeMaTUYECKUEe 3HAHUSA B
MHTEpecax 370pOBOr0 M 0€30MacHOro odpasza *KU3HU, OTBETCTBEHHOE OTHOIICHUE
K CBOEMY 3JI0POBBIO (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIbIXa, peryisipHas ¢u3ndecKas akTUBHOCTH), (PU3NYECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHATUSX CIIOPTUBHO-03J0POBUTEIBHOM AEATEIbHOCTBIO;

6) Tpy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYAy, OCO3HAHHE LIEHHOCTU TPYAOJIIOOUs, HHTEpPEC K
pasnmuyHbiM  chepam  TPOPECCHOHANHHOM  JCATEIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOM M €€ NPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOP



Oynymeit mpodeccun W pealn30BBIBATH COOCTBEHHBIE JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M CIOCOOHOCTHP K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U
caM0o00Opa30BaHUI0 Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUYECKUX 3a]]a4 MaTEMAaTUYECKOW HAIPaBJIECHHOCTH;

7) 3K0JIOTrH4e€CKOr0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh  DKOJIOTUYECKON  KYJbTYphl, TOHUMAaHHUE BIIMSHUS
COLMAIbHO-?PKOHOMHUYECKUX MPOIECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBLHOU
Cpebl, 0CO3HAHUE III00AIBHOTO XapaKTepa IKOJIOTHYECKUX MPpoOJieM, OpUeHTAIUS
HAa NPUMEHEHUE MATEMATHUYECKUX 3HAHUWU JUIsl pelleHHs 3ajJad B 00JacTu
OKpy>Kalollle cpenbl, IJIAaHUPOBAHUE TMOCTYNKOB U OLEHKU HMX BO3MOXKHBIX
MOCIIEICTBUN IJISI OKPYKAKOIIEN CPEJIbI;

8) HEHHOCTH HAYYHOTI'0 IO3HAHUA:

c(hOpMHUPOBAHHOCTL MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSI HAyKH M OOIIECTBEHHOW  MPAKTHUKH, IIOHUMaHUE
MaTEMaTUYeCKOW HAyKH KakK c@epbl YEJIOBEYECKON MAESATEIbHOCTH, 3TaIllOB €€
pa3BUTHUS M 3HAYUMOCTH ISl PAa3BUTHUS LUBUIN3AIMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKM U MaTeMaTU4YeCKONl KyJIbTypOWl KakK CpPEIACTBOM IO3HAHHUS MHUPA,
FOTOBHOCTh OCYILECTBIIATh MPOCKTHYID M MCCIEI0BATEIbCKYIO IEATEIBHOCTD
WHJIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUS

ba3oBble Jlornyeckue AeMCTBUA:

BBISIBIITh M XapaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKM MATEMATHYECKHX
OOBEKTOB, TIOHSATUH, OTHOIIEHUH MEXAY MOHATUIMH, (HOPMYIUPOBATH
oTpefiesieHUs OHATUMN, YCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIUH,
OCHOBaHUS JUIsl 0000IIEHHS U CPaBHEHUS, KPUTEPUU TIPOBOAMMOTO aHAJIHN3a;

BOCIPUHUMATh,  (GOPMYJIHpPOBaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTENIbHBIE U OTPULIATEIbHbIC, EAUHUYHBIE, YACTHBIE U 00ILNE, YCIOBHBIC;

BBISBIIITh MAaTEMaTUYECKNAE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHS
B (paKTax, JaHHbIX, HAOJIIOJICHUSAX M YTBEP)KICHUSX, NpeasiaraTb KpUTEPUHU IS
BBISIBJIICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEUMI;

JeNaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
WHIYKTHUBHBIX YMO3AKJIFOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMBIE U OT IPOTHBHOTO), BBICTPAUBaTh apryMEHTALMIO, IPUBOUTH IPUMEPHI U
KOHTPIIpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY>K/IEHUS U BBIBOJIbI;



BBIOMpaTh CIoco0 pemieHus ydyeOHOW 3ajadyu (CpaBHHMBATh HECKOJIBKO
BApHAHTOB  pEIICHHWS, BbIOMpaTh HaumOoJee TMOAXOMAIMMUNA ¢ y4ETOM
CaMOCTOSITEIIBHO BBIJICTICHHBIX KPUTEPHUEB).

ba3zoBrble ucciieroBarebCKue 1eMCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HMCCIENOBATEILCKUM HHCTPYMEHT IO3HAHUS,
dopMynmupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  Mpoliemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOe, (OpMHpPOBATh THUIOTE3Yy, apryMEHTHUPOBATH
CBOIO TIO3HIINIO, MHCHHE;

MIPOBOJIUTH CAMOCTOSITEIIBHO CIUTAHUPOBAHHBIA YKCIIEPUMEHT, UCCIICIOBAHNC
10 YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHIEeCKOTO 00BEKTa, SIBJICHUS, MPOIIECCa,
BEISIBJICHUTO 3aBUCHMOCTEH MEKy O0BEKTaMH, SBIICHUSIMU, TIPOIIECCAMH,

CaMOCTOSITENIbHO (OPMYTUPOBaTh O0OOIIEHUSI W BHIBOABI MO pe3yibTaTam
IpPOBEAEHHOTO  HAONIOACHUS, HCCIEIOBAaHMS, OLEHHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB 1 O00OIICHUIA;

IIPOTHO3UPOBATh BO3MOXHOE pPa3BUTHE IMPOIECCa, a TaKKe BBIJIBUTATH
MPEATOI0KECHHS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSX.

Pa6ora ¢ nnopmanuei:

BBISBJISITH ACPUITUTHI HHPOPMAIUH, JaHHBIX, HEOOXOIUMBIX JJIsi OTBETA Ha
BOTIPOC | JIJIS pEIICHUS 3a]a4H;

BbIOMpATh WH()OPMAIIMIO U3 UCTOYHUKOB Pa3IMIHBIX THUIIOB, AHAITM3UPOBATH,
CHUCTEMAaTH3UPOBATh M HMHTEPIPETUPOBATH WH(POPMAIMIO pPA3THYHBIX BUIOB U
dbopM mpecTaBICHUS;

CTPYKTYpPUPOBaTh WH(POPMAITUIO, TPEACTABIATh €€ B pPa3IMUHBIX (PopMmax,
WJUTIOCTPUPOBATH TPaPUIECKU;

OIICHUBATH HaJEKHOCTD uHpopManuu o CaMOCTOSITEIIEHO
chopMyITUPOBAaHHBIM KPUTEPHSIM.

KoMMyHuKaTHUBHBIE YHUBEPCAJbHbIE YUeOHbIE 1elicCTBUS

OoO1enne:

BOCIIPUHUMATH B (DOPMYJIHMPOBATH CYKIACHUS B COOTBETCTBUU C YCIOBUSAMU H
HEeasIMH OOIIEHUsI, SCHO, TOYHO, IPaMOTHO BBhIpakaTh CBOI TOYKY 3pPCHHS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS MO XOJy PCIICHHS 3aJayH,
KOMMEHTHUPOBATH MOJIYYEHHBIN PE3yJIbTaT;

B X0Ji¢ 0OCYXXJIEHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOM TEMBI,
npoOJieMbl, pelIaeMoi 3ajayd, BBICKA3bIBaTh HJCH, HAIlCJICHHbIE Ha TMOUCK
pellIeHUs, COMOCTABJISAITh CBOM CYXIEHHUS C CYXICHHSMH APYTUX YYACTHUKOB
ayajora, OOHApYKUBAaTh PA3IUYde U CXOJCTBO IMO3UIIHMKA, B KOPPEKTHON dopme
dbopMyIMpOBaTh Pa3HOIIACHS, CBOH BO3PAKEHHUS;



IPEJICTaBIATh PE3ybTAaThl PEMICHUS 3aJaul, SIKCIIEPUMEHTA, UCCIIEI0BaHNUs,
IPOEKTa, CaMOCTOATEIbHO BBIOMpPAaTh (OpMaAT BBICTYIUIEHHS C Y4Y€TOM 3adad
IIPE3CHTALMN U OCOOEHHOCTEN ayIUTOPHUH.

PeryasiTuBHbIEe YyHUBEPCAJIbHbIE YUeOHbIE JeHCTBUS

Camoopranusanus:

COCTaBJIAThH IJIaH, AJITOPUTM PEIICHUS 3a/a4M, BHIOUPATh CIIOCOO PEIICHUS C
y4ETOM UMEIOLIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW HH(POpPMAITIH.

CaMOKOHTPOJIb, IMOIIUOHAIbHBIN MHTE/LJIEKT:

BJIAJ€Th  HABbIKAMHM  TO3HABATENbHON  pediieKCUM KaK  OCO3HAHMS
COBEpIIAEMbIX JEUCTBUN U MBICIUTEIIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJETh
cnoco0aMH CaMONPOBEPKH, CAMOKOHTPOJISI Tpoliecca W pe3yibTaTa pEHIeHUs
MaTeMaTUYECKOM 3a/1a4u;

NPEABUNIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJauH,
BHOCHUTH KOPPEKTHUBHI B JICSATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, TaHHBIX,
HaWJIEHHBIX OMTNOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE pe3yibTaTa WEId U YCIOBUSAM, OOBICHATH
NPUYUHBI TOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB AEATEIbHOCTH, HAXOAUTh
OIMOKY, AaBaTh OIIEHKY IPUOOPETEHHOMY OIBITY.

CoBMmecTHAs 1€AATEJILHOCTD:

MOHMMAaTh W KCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIWBUAYAIbHOU
paboThl TpH pEHIeHWH YYEOHBIX 3a7a4y, NPUHUMATh Iedb COBMECTHOU
JEATEIIbHOCTH, IJIAHUPOBAaTh OPraHU3aIlMI0 COBMECTHOM pabOThI, pacrpeneisTh
BUJIbI PpaboOT, JOroBapuBaThCsi, OOCYXKIAaTh TMPOIECC M pe3yJbTar pPadoThI,
0000111aTh MHEHHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPYNMHOBBIX (popmax paboTsl (0OCyxaeHusi, 0OMEH MHEHU,
«MO3rOBbI€ IITYPMBI» M HHBIC), BBINOJHATH CBOIO 4YacTh pabOThl U
KOOPJAMHUPOBATH CBOM JEUCTBUS C JPYTUMH 4YJIE€HAMH KOMAaHJbI, OIEHHUBATh
KaueCTBO CBOET0 BKJaJa B OOLIMN MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBUS.

INPEAMETHBIE PE3YJ/IBTATDBI

K konmy oOyuenuss B 10 kjacce oOyyaromUiiCs TOJYYUT CIECAYIOIIHE
NpeIMETHBIC PEe3yJIbTaThl MO OTAEIBLHBIM TeMaM pabodel mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 HayaJla MaTeMaTUYECKOTO aHAIU3a:

Yucsia v BBIYMCIEHHS:



CBOOOJIHO OIEpUPOBATh MOHATHUSMHU: PAIMOHAIBHOE YHCIIO, OECKOHEUHas
nepuoauyueckas JpoOb, TMPOLEHTHI, HWPPAIMOHAIBHOE YHCIO, MHOXKECTBA
PALIMOHAIIBHBIX U ACHCTBUTEIIBHBIX YUCEI, MOJYJIb JEUCTBUTEIBHOIO YUCIA;

NPUMEHATh JIPOOM U MPOLEHTHI ISl PEHIeHUsS NPUKIAIHBIX 3a7ad U3
PAa3JIMYHBIX OTpacieil 3HAHUW U pEaIbHOW KU3HU;

MPUMEHSATH NMPUOTMKEHHBIC BRIUUCIICHUS, PABUIIA OKPYTICHUS, IPUKUIKY U
OLICHKY PE3YJIbTaTa BBIYHUCIICHUN;

CBOOOZIHO OMEpUpPOBaTH MOHITHEM: CTENEHb C IeJIbIM IOKa3aTeleM,
UCIIOJIB30BATh MOAXOAITYI0 (hOPMY 3aNUCH IEUCTBUTEIIbHBIX YHCEI JIJISl PEIICHUS
IIPAKTUYECKUX 3a]1a4 U IIPEACTABICHUS JAHHBIX;

CBOOOJIHO OIEpUPOBATh MOHATHEM: apU(PMETUYECKUN KOpPEHb HaTypajibHOM
CTETICHU;

CBOOOJIHO ONEPHUPOBATH MOHATHUEM: CTEIIEHb C PALIMOHAJIBHBIM MOKA3aTENEM;

CBOOOJIHO OIEpUPOBATh MOHATHSAMU: JIOTapu(pM YHCIA, JECATHYHBIE H
HaTypaJbHbIC JIOTaApU(PMBI,

CBOOOJIHO OMEpPUPOBATh MOHSATUSMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHTECHC
YHCJIOBOTO apryMEHTa;

ONEPUPOBATh NMOHATHUIMU: APKCUHYC, APKKOCUHYC M apKTAHT'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO OMEpUpPOBATh MOHSATUAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCWIIbHBIE YPAaBHEHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

INPUMEHATh  PaA3JIMYHbIE  METOABl  DPELICHUs  pPalUOHAJIbHBIX U
JTpOOHO-pAlIMOHAIBHBIX YPABHEHHH, MPUMEHATh METOJI HHTEPBAJIOB JIJIsl PEIICHUS
HEPABEHCTB;

CBOOOJIHO OIEpUPOBATh MOHATHSIMHU: MHOTOWIEH OT OJHOW NEpPEeMEHHOM,
MHOTOWIEH C TMeNbIMH KO3 (dUIIMEeHTaMU, KOPHH MHOTOWICHA, NPUMEHSThH
JIeJICHNEe MHOT'OYJIEHa HA MHOTOWIEH C OCTaTKOM, TeopeMmy be3y u teopemy Buera
JUISL peLIeHUs 3a]1a4;

CBOOOJIHO OMNEpUPOBaTh MOHSATUSMM: CHUCTEMa JIMHEWHBIX YypaBHEHUH,
MaTpulia, ONPEAECIUTENb MAaTPULbBl 2 X 2 W €ro TEOMETPUYECKHH CMBICI,
UCIIOJIb30BaTh CBOWCTBA OMPEACIHTENS 2 X 2 N1 BBIYMCICHHS €r0 3HA4YEHUS,
MPUMEHATh ONPEICIUTENN JJIsl PEHICHUST CHUCTEMbI JIMHEHMHBIX YpaBHEHUM,
MOJEIUPOBATh PEANbHBIE CUTYAllMU C MMOMOIIBIO CUCTEMBI JINHENHBIX YPaBHCHUH,
UCCIIEI0OBATh IMOCTPOEHHBIE MOJENM C IOMOIIBIO MAaTPULl U OINpEIEIUTENCH,
VHTEPIPETUPOBATH IMOJIYYEHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUM C KOPHSAMH JJIA TpeoOpa3oBaHMUs
BBIPAKCHUN;



BBITNOJIHATh IPEOOPA30BaHUs YUCIOBBIX BBIPAKEHUH, COJIEPHKALLUX CTEIICHU
C pallMOHAJIbHBIM MOKa3aTeJIeM;

UCII0JIb30BATh CBOMCTBA norapu(moB LTSI npeoOpa3oBaHUs
Jgorapu(pMHUUECKUX BBIPAKEHU;

CBOOOJIHO ONEPUPOBATH MOHATUSMU: HpPpaALMOHAIbHBIE, MMOKAa3aTeIbHbIE U
jgorapuMHUUEcCKre  ypaBHEHHS, HAXOAUTb UX  pEIIEHUs C  I[OMOIIbIO
PAaBHOCHJIBHBIX IIEPEXO0JI0B UJIM OCYLIECTBIISAS IPOBEPKY KOPHEH;

IPUMEHSTh OCHOBHbIE TPUTOHOMETpHUECKHE (GOPMYIIbI AJisi MpeoOpazoBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUMH;

CBOOOJHO ONEpPUPOBATH IMOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh HeoOXoauMble (OpMyNbl JUIsl  PELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHMUIA;

MOJICJIUPOBATh peajbHbIE CUTyallud Ha f3bIKE anreOpbl, COCTaBIATh
BBIDAKCHMS, ypaBHEHHUS, HEPABEHCTBA 10 YCIOBHUIO 3a/ayd, HCCIEA0BATh
IOCTPOCHHBIE MOJIEH C UCIIOJIb30BAHUEM allapara ajareopsl.

DYyHKUMU ¥ TPaPUKH:

CBOOOJIHO ONMEpUPOBATH MOHATUAMU: (PYHKILHUS, CIIOCOOBI 3alaHus (PYHKIUH,
B3aMMHO O0OpaTHble (YHKIUH, KOMOO3UIMUSA (yHKUMN, Tpadux GyHKIUH,
BBITIOJHATH dJIEMEHTapHbIE MpeoOpa3oBaHus rpapuKoB QYyHKIIHIH;

CBOOOJIHO OINEPUPOBATH MOHATUSAMH: O0JIACTH ONPEAEIIEHHS U MHOXKECTBO
3HaYeHUMN QYHKIUH, HYJId QYHKLIUU, TPOMEXYTKHA 3HAKOIIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMHU: YETHBIE M HEUETHbIE (DYHKLIMH,
nepuoandeckue (pyHKIHUH, TPOMEXYTKH MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (YHKIMHM, HauOoJiblllee W HauMeHblIee 3HaueHue (YHKIUM Ha
IPOMEKYTKE;

CBOOOJIHO ONEpPUPOBATH MOHATUSAMHU: CTETIEHHAs (QYHKUHUS C HATypaJbHbIM U
[ENbIM TOKa3zarejaeM, rpapuK CTENEeHHOM (YHKIMU C HATypaJbHBIM U LEJbIM
nokasatesieM, rpaduK KOPHS N-OW CTENEeHW Kak (yHKIHUH OOpaTHOW CTENEHU C
HaTypaJIbHbIM IOKa3aTelIeM;

OIepUpOBaTh NOHATUAMM: JIMHEHHAs, KBaJpaTU4yHas U JAPOOHO-JIMHEWHHas
(YHKIIMH, BBIIIOJIHATD JIEMEHTAPHOE UCCIIEI0BAaHUE U MIOCTPOEHUE UX IPAPUKOB;

CBOOOZHO OIEPUPOBATH IMOHATUSAMU: IOKa3aTellbHas M JiorapupMuyecKkas
(yHKUMH, WX CBOMCTBA W TIpaUKH, HUCIOIb30BATh UX TPaQUKHA [JIs PEIICHUS
YPaBHEHUH;

CBOOOJIHO ONEPUPOBATH MOHATUSAMU: TPUTOHOMETPUYECKAS] OKPY>KHOCTD,
olpefiesIeHne TPUTOHOMETPUUECKUX (DYHKLIUN YHCIIOBOTO apryMEHTa;

UCIONB30BaTh TIpaduku (GyHKIUH Ui HCCIEAOBAaHUSA TPOIECCOB U
3aBHCHUMOCTEH MpPH PELIEHUU 3a]a4d U3 JPYruX y4eOHbIX NMPEAMETOB U peajbHOU
KU3HH, BbIpakaTh (OpMyJIaMU 3aBUCUMOCTH MEXKAY BETUUMHAMU;



Hauaja MaTeMaTH4eCcKOro aHaau3a:

CBOOOJIHO ONEpPUPOBATH MOHATUSAMHU: apHU(PMETUUYECKass U TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yOBIBAIOIasi TEOMETPUYUECKasl MPOTPECCHs, TMHEHHBIN U
IKCIIOHEHIIMAIBHBIN POCT, GOpMyJsia CIOKHBIX MPOIIEHTOB, UMETh MPEACTaBICHUE
0 KOHCTAaHTE;

WCIIOJIB30BaTh IMPOTPECCUU ISl PELIEHUS pEAbHBIX 3a/Jad IMPUKIATHOTO
XapakTepa;

CBOOOJIHO  ONEpUPOBATH TMOHSATUSMU: IOCJIEAOBATEIIBHOCTh, CIOCOOBI
3a1aHUs IIOCJIEA0BATEIBHOCTEM, MOHOTOHHBIE 17} OTpaHUYCHHBIC
NIOCJIEA0BATEIBHOCTH, TOHUMATh OCHOBBI 3apOKICHHUS MAaTEMAaTHYECKOIO0 aHAJIA3a
KaK aHaiIm3a OCCKOHCYHO MaJIbIX;

CBOOOJIHO OIEpUPOBATh TMOHITHUSMU: HEMPEPHhIBHbIC (YHKIMH, TOUYKH
paspeiBa rpaduka GyHKIIMH, aCHMOTOTHI Tpaduka QyHKIINY;

CBOOOZHO ONepupoBaTh MOHATHEM: (DYHKLHS, HENpEpbIBHAs Ha OTpPE3KeE,
MPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUM J1JIs peLIeHUs 3a]1ay;

CBOOOJIHO OIEpUpOBaTh MOHATUSMU: TIepBas W BTOpas MPOU3BOIHBIC
GbyHKUIMH, KacaTellbHas K TpauKy QyHKIUU;

BBIYUCIISITh TPOU3BOJIHBIE CYMMBI, TPOU3BEJCHUS, YACTHOIO U KOMITO3UIUU
IBYX (DYyHKITMH, 3HATh MMPOU3BOIHEIE JIEMEHTAPHBIX (PYHKITU;

UCIIOJIb30BaTh T€OMETPUYECKUI U (DU3MUECKHI CMBICT TPOU3BOIHOM IS
pELIeHHS 3a/1a4.

MHokecTBa M JI0rMKa:

CBOOOJIHO  ONEpUpPOBaTh  TMOHATHUSMHU: MHOXECTBO, OINEpaluu  Haj
MHOKECTBaMU,;

UCIIONb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapaT JJisl  ONHCAHUs
pealbHbIX MPOIECCOB U SIBJICHUW, MPU PEUICHUM 3aJay U3 JIPYTHX Y4YEOHBIX
IPEIMETOB;

CBOOOJIHO ONEPUPOBATH MOHATHUSIMU: ONpeICIICHUE, TeopeMa,
ypaBHEHUE-CJIEICTBHE, CBOMCTBO MaTEMaTHYECKOTO0 OOBEKTa, 0Ka3aTelIbCTBO,
PaBHOCHWJIBHBIE YPABHEHHUSI U HEPABEHCTBA.

K konmy obOyuenuss B 11 kJjacce oOy4aroIUiics TOJYYUT CICAYIOIIHNE
IpeIMEeTHBIE Pe3yJabTaThl MO OTIACIbHBIM TeMaM padodell mporpaMMbl y4eOHOTO
Kypca «AnreOpa U Hauajla MAaTeMaTHYECKOTO aHAIIN3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO ONEpUPOBAaTh NOHATUSAMH: HATypaJbHOE U LEJIOE YHCIIO,
MHOKECTBA HATypaJbHBbIX M LEJbIX YHCEN, UCIOJB30BATh NMPU3HAKU AEITUMOCTHU
uensix yucen, HOJl u HOK HatypanbHbIX uncen A penieHus 3a/1ad, IpUMEHSTh
anroput™m EBkimnaa;



CBOOOJHO OINEpUpOBaTh MOHATHEM OCTaTKa IO MOJIYJIO, 3alKiChIBAaTh
HATypaJbHBIE YHCIIA B PA3JIUYHBIX NO3ULIHOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO ONEPUPOBATH MOHITHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMILJIEKCHBIX YHWCEJl, MPEACTaBIATh KOMIUIEKCHBIE YHCa B anreOpanyeckou u
TPUTOHOMETPUYECKOH (hOopMe, BBINOJIHATh apU(PMETUUECKHE ONEpaAlUd C HUIMU U
M300paxkaTh Ha KOOPIUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEpUPOBATh MOHATHUSIMM: HpPpPALMOHAIIBHBIE, MOKa3aTelbHbIE U
jgorapu()MHUUECKUE HEPABEHCTBA, HAXOJIWUTh MX PEIIEHHUS C [OMOIIbIO
PaBHOCWJIBHBIX IEPEXOJIOB;

OCYUIECTBJISATH OTOOpP KOpHEW TMpU PEHIeHUHd TPUTOHOMETPHUUYECKOTO
ypaBHEHUS;

CBOOOZHO ONEpUpOBaTh MOHITHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh HeoOXoauMble (OpMyNbl JUIsl  PELIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OINEpPUPOBAThH MOHATHIMU: CUCTEMA U COBOKYITHOCTh YPABHEHUHN U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, NPPALHMOHAIBHBIX, ITOKA3aTEIbHBIX U
JorapuMUUecKNX ypaBHEHUN U HEPABEHCTB;

pemarb palMOHAJIBHBIE, UppaluroOHAaJIbHbIE, IIOKA3aTeJIbHbIE,
jgorapuMuUeckie UM TPUTOHOMETPUYECKHE YpaBHEHUS M  HEPaBEHCTBA,
coJiepKaliiue MOIYJIH U ITapaMeTphl;

OPUMEHSTh TpaduyecKrue METOAbI JUIsl PEIICHUs] YPAaBHEHUI U HEPaBEHCTB, a
TaKKe 3a/1a4 ¢ apaMeTpamu;

MOJICJIMPOBATh peajbHbIE CUTyallud Ha f3bIKE anreOpbl, COCTaBIATh
BBIDAKEHHUSI, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHIO 3aJayH,
UCCIIEIOBaTh MOCTPOCHHBIE MOJEIM C UCIOJb30BaHUEM armaparta ajareopsl,
MHTEPIPETUPOBATH MTOITYYEHHBIN pe3ybTaT.

DOYyHKIMY U TPAPUKH:

CTPOUTHh TpadUKM KOMIO3ULUMUHU (YHKUHH C TOMOIIBIO 3JIEMEHTApHOIrO
UCCJIEI0BAHUS U CBOMCTB KOMITO3HMIIMU ABYX (DYHKIIMIA;

CTPOUTH TEOMETpUUYEcCKHMe oO0pa3bl YpaBHEHHM M  HEpPAaBEHCTB Ha
KOOPAWHATHOM TIOCKOCTH;

CBOOOIHO OINEpUPOBATh MOHATUSAMHU: TpadUKH TPUTOHOMETPUUECKHUX
dynKImii;

OPUMEHATh (YHKUMUA [ MOJEIUMPOBAHUS U MCCIEOBAHUS PEATbHBIX
IIPOLIECCOB.

Hayajia MaTeMaTH4eCcKOro aHajamsa:



UCIOJIb30BATh MPOU3BOJIHYIO JIJISl UCCIEAOBaHUS (DYHKIIMM HAa MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJIUTh HAaMOOJbIIEE U HAMMEHbIIEE 3HAUCHUS (DYHKIIMU HENPEPHIBHOM Ha
OTpE3KE;

WCIIOJB30BaTh MPOU3BOJIHYIO JUISI HAxXOXKACHUS HAWIIy4dller0 PEUICHUs B
NPUKIA[HBIX, B TOM YHCJIE€ COLMAIbHO-DKOHOMHYECKHUX, 3ajadax, s
OTpeJIeNIeHNsT CKOPOCTH M YCKOPEHHs Mpolecca, 3aJaHHOro GopMysold uiu
rpaguKoM;

CBOOOJIHO ONEpHUPOBATH MOHATUSIMU: TEepBOOOpa3Hasi, ONpeaeIEHHBIH
UHTErpall, HAXOAUTh IEPBOOOpPA3HBIC BJIEMEHTAPHBIX (YHKUUA U BBIUUCIATH
uHTerpai no ¢popmyne Hetorona-JleriOnua;

HAXOJIUTh IJIOIIAIU MJIOCKUX QUTYP U OOBEMBI TEII C TOMOILBIO UHTErpaa;

UMETh NPEACTABICHHE O MAaTEMAaTHYECKOM MOJEIMPOBAHUM HA MPUMEPE
cocTaBieHUs AU((pepeHIHaTbHBIX YPAaBHEHHI;

pemiaTh NpUKIAAHBIE 337a4d, B TOM YHCIE COLUAIbHO-3KOHOMHYECKOTO U
(¢u3nyecKoro xapakrepa, CpeCTBaMH MaTEMaTUYECKOT0 aHAIN3A.

IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHUA YUYUEBHOI'O KYPCA
«TEOMETPHUS» (YIJAYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3HMIIUK 00YyYaromerocs Kak akKTHBHOTO
U OTBETCTBEHHOTO 4YJ€HAa POCCUMCKOro OOIIecTBa, TMPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUM,
IpoIeayp TPakKJIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHl M JIPYyroe), YMEHHe
B3aHUMOJECHUCTBOBATh C COLUUAIBHBIMA MHCTUTYTAMHA B COOTBETCTBUH C HX
GYHKIUSAMY 1 HAa3HAYCHUEM,;

2) naTpUOTHYECKOE BOCIIMTAHUE:

c(hOpPMUPOBAHHOCTh POCCUMCKON TPAXKTAHCKON UJICHTUYHOCTH, YBAXKECHUS K
MPOLUIOMY W HACTOSILIEMY POCCHUHUCKOW MAaTeMAaTHUKH, LEHHOCTHOE OTHOLICHUE K
JTOCTUKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKON MAaTEMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE OTUX JOCTHKCHUH B JAPYIMX HAyKax, TEXHOJOTHAX, cdepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:



OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCUICKOro Hapoaa, chOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHMS, STUUYECKOIO MOBEICHUS, CBA3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHXKEHMM HAayKu M JEATEIIbHOCThIO YU€HOr0, OCO3HAHUE
JMYHOTO BKJIaJa B HIOCTPOEHUE YCTOMYUBOTO Oy 1yIIEro;

4) 3cTeTH4eCcKOe BOCIIMTAHUE:

ACTETUYECKOE OTHOUIEHWE K MUY, BKIIOYAas 3CTETHUKY MAaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/a4, PEIICHHH, pacCyK/IeHUI, BOCIPUUMUYUBOCTD
K MaTEMaTUYECKHUM ACTIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocMTAHME:

chOpMUPOBAHHOCTh YMEHHUS TMPUMEHATh MAaTEMAaTHYEeCKHWE 3HAHUS B
WHTEpecax 370pOBOTO U O6e30macHOro o0pasa >KU3HU, OTBETCTBEHHOE OTHOIIICHUE
K CBOEMY 3/I0POBBIO (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHSATUU U
OTHbIXa, peryjspHas ¢pu3nuecKas akTUBHOCTh), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATUSX CIIOPTUBHO-03]0POBUTEILHOMN JEATEIbHOCTHIO;

6) TpyaoBoe BociMTaHHe:

TOTOBHOCTh K TpYIy, OCO3HaHUE LIEHHOCTU TPYAOIIOOUs, HHTEpeC K
pasnmuyHbiM  chepam  TpPOPECCHOHANBHOM  JESATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOM U €€ MNPWIOKEHUSIMU, YMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOD
Oynymieil mnpodeccuu W pealn30BbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTreéMaTH4ecKoMy  OOpa3oBaHHMIO U
caM000pa3oBaHUIO Ha MPOTSHKEHUU BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]]a4 MAaTEMAaTUYECKOW HAIPaBJIECHHOCTH;

7) 3K0JI0rHYeCcKOe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTH  DKOJIOTUYECKON  KYJbTYphl, TOHUMAHUE BIIMUSHUS
COIMAJIbHO-?PKOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJAHON U COIMaIbHOU
Cpeibl, 0OCO3HAHUE TJI00ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOIIeM, OpUEHTALUS
HAa TPUMEHEHHE MAaTeMAaTHYEeCKUX 3HAHUW [JIs pelieHus 3a7ady B 00JacTu
OKpY>Kalolllel cpenbl, IUIAHUPOBAHUE IIOCTYNKOB U OLIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JJIs1 OKPYKAIOLIEH CPEIbI;

8) HEeHHOCTH HAYYHOT 0 O3HAHUSA:

c(hOpMUPOBAaHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKH M OOLIECTBEHHOM MpPaKTUKH, [MOHUMAaHUE
MaTEeMaTUYeCKOW HayKH Kak cdepbl 4YeJOBEUYECKON AEesTEIbHOCTH, JTaloB €€
pa3BUTHS M 3HAYUMOCTH ISl PA3BUTUS UMBUIM3ALMUHU, OBJIAJACHUE SA3BIKOM
MaTeMaTUKH ¥ MAaTeMaTU4YeCKON KyJIbTypOW KakK CpEACTBOM IO3HAHHUS MHUPA,
TOTOBHOCTh OCYIIECTBJISITh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHJIUBUIYAJIBHO U B TPYIIIIE.

METANPEJIMETHBIE PE3YJIbTATHI



Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble JJoruyeckue 1eMCTBUA:

BBISBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKM MaTeMaTUYECKHUX
00OBEKTOB, TIOHSATUH, OTHOIICHUM MEXKAY TMOHATUIMH, (HOPMYIUPOBATH
omnpeesieHUsl TOHSATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccuukaiuu,
OCHOBaHMS Jj1s1 0000IIEHUSI M CPABHEHUS, KPUTEPUH ITPOBOUMOTIO aHAIN3A;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  NPeoOpa3oBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CIMHUYHBIC, YaCTHBIE U O0IHE, YCIOBHBIC,

BBISIBJISITh MATEMATUUECKHUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MPOTUBOPEUUS
B (hakTax, MaHHBIX, HAOIIOMCHUIX W YTBEPKACHUSIX, MpejIaratb KPUTCPHUH IS
BBISIBIICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JeJaTh BBIBOJABI C UCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX H
VWHJYKTUBHBIX YMO3aKJIFOUEHUN, YMO3AKIIOUEHHI 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITEILHO J0KA3aTEILCTBA MATEMATUUECKUX YTBEPKICHUM
(IpsiMbIE ¥ OT MIPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKJEHUS U BBIBOIBI;

BBIOMpATh CMOCOO pemeHnus y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  pEIICHUS, BbHIOMpAaTh HauOoysiee TMOAXOMANUHA C  y4E€TOM
CaMOCTOATENIBHO BBIJICIICHHBIX KPUTEPHUEB).

ba3zoBble ucciienoBarebCKue 1eCTBUSA:

UCIIOJB30BaTh BOMPOCHl KaK MCCIAEAO0BATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dopMynupoBaTh  BONPOCHl,  (PUKCHpYIOUIME  MPOTHUBOpPEUUE,  MPOOJIEMY,
yCTaHaBJIMBAaTh MCKOMOE M JIaHHOe, (OpPMHUPOBATH TUIMOTE3y, apryMEHTUPOBATH
CBOIO MO3UIINIO0, MHEHUE;

MPOBOAUTH CAMOCTOSATENIBHO CIITAHHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEIOBAHUE
110 YCTaHOBJIEHHUIO OCOOEHHOCTEN MAaTeMaTH4YeCKOro 00beKTa, IBJICHUS, MPOIEcca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXITY 00bEKTaMU, IBIICHUSIMHU, MPOIIECCaMU;

CaMOCTOATENIBHO (PopMyIupoBaTh 0OOOIIEHUS M BBIBOIBI MO pe3yjIbTaTaM
NpPOBEAEHHOTO  HAOMIONCHUS, MWCCIENOBaHUS, OICHUBATh JOCTOBEPHOCTH
MOJYYEHHBIX PE3YIbTATOB, BHIBOJIOB U O00OIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IMIPOIECCA, a TAKXKE BBIJBUIaTh
MPEAIIOIOKEHUS O €r0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISBJISITh I€(PUUUTHI MH(POpMAIUHU, TaHHBIX, HEOOXOIUMBIX JJIsI OTBETA Ha
BOIIPOC U ISl pelIeHUs 3a7a4Hu;

BBIOMpPATh WH(POPMAIIUIO U3 UCTOYHUKOB PA3TMYHBIX THUIIOB, AHAIIU3UPOBATH,
CHUCTEMAaTHU3UPOBATh M HHTEPIPETUPOBATH WH(POPMALUIO pPA3ITHYHBIX BUIOB U
dbop™M npeacTaBiIeHUs;



CTPYKTYpUpPOBaTh HHGOPMAIIUIO, MPEACTABIATh €€ B pa3IMYHbIX (PopMax,
WUTIOCTPUPOBATH TPaPUUECKU;

OIICHUBATh HaJEKHOCTD uHpopMauu o CaMOCTOSTENIbHO
chOpMyIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuMKaTHBHBIC YHHBEpPCcaJIbHbIe YUeOHbIE 1eiiCTBUS

OO0menne:

BOCIIPUHUMATDH U (POPMYJIMPOBATH CYXACHUS B COOTBETCTBUH C YCIOBUSMHU U
HeasiMU  OOLIEHUs, SICHO, TOYHO, I'PAaMOTHO BbIpaXaThb CBOKO TOYKY 3pEHHS B
YCTHBIX U IUCBMEHHBIX TEKCTax, JaBaThb IOSICHEHUs IO XOAY PEILICHUs 3a1ayH,
KOMMEHTHPOBATH MOJIYYEHHBIN PE3YJIbTAT;

B X0/1€ 0OCYyXJeHUs 3aJaBaThb BOIPOCHI MO CYLIECTBY OOCYKIAae€MOU TEMBI,
npoOyieMbl, pelmaeMoi 3aJaud, BBICKA3blBaTh WJIEW, HAICJICHHbIE Ha IIOMCK
pELIEHHUs], COIOCTABIATh CBOU CYXKIEHUS C CYXKIACHHUAMU IPYTUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOACTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpoBaTh pa3HOrIacusi, CBOM BO3PAKEHUS;

IIPECTABIATh PE3YJIbTaThl PELICHUS 3aa4l, SKCIICPUMEHTA, UCCIEA0BAHM,
IPOEKTa, CaMOCTOATEIbHO BBIOMpATh (OopMaT BBICTYIUICHHS C Y4€TOM 3ajad
Ipe3eHTAMN U OCOOEHHOCTEH ayIUTOPUH.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUSA

Camoopranu3anus:

COCTABJISITH IJIAH, aJITOPUTM PEIICHUS 3a]1aui, BBIOUPATh CIIOCO0 PEIIeHUs C
y4ETOM UMEIONINXCS PECYPCOB H COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YIETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPO.JIb, YMOUMOHATbHBIN HHTE/JIEKT:

BIAJCTh HABBIKAMH  TO3HABATENBbHON  pedieKCUM KaK  OCO3HAHMS
COBEPIIIAEMBIX JACHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJCTh
croco0aM CaMOTIPOBEPKH, CAMOKOHTPOJISI TIpollecca W pe3yjbTaTa pEIIeHUs
MaTeMaTHYeCKOW 3aauH;

NPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH MPU PEIICHUU 3aauH,
BHOCHUTH KOPPEKTHBBI B JICATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, TaHHBIX,
HaWJIEHHBIX ONMTNOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yibTaTa IEIM W YCIOBUSAM, OOBSICHSATH
MPUYHHBI TOCTHIKEHUS WIIH HEAOCTIKCHHS PE3YJIBTaTOB JICSITEIIBHOCTH, HAXOAUTh
omuOKy, AaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMecTHAas1 1€TEIbHOCTD:

MOHUMATh M WCIIOJIh30BaTh NMPEUMYIIECTBA KOMAaHIHOW M WHIWBHIYaTIbHOM
paboThl TpHW pEHIeHWH YYEOHBIX 3a7a4, NPUHUMATH IIedh COBMECTHOU



NEeSATEIbHOCTH, IUIAaHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, paclpenenaThb
BUIbl paboT, JOroBapuBaThbCs, OOCYXIaTb MPOLECC U pe3yabTaT padoTHl,
0000111aTh MHEHHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPYIIOBBIX (popMax paboTsl (00CYXIeHHs, 0OOMEH MHEHUH,
«MO3TOBbI€ IMITYpMbl» W HWHBIE), BBINOJHATH CBOI 4YacTb pabOThHl H
KOOPJIMHHMPOBATH CBOM JEHCTBHUS C JIPYTMMHU YJI€HAMU KOMAaHIbl, OLIEHUBATh
KayecTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHSIM, CPOPMYITUPOBAHHBIM
YYaCTHUKaMU B3aUMOJEICTBUS.

NNPEJMETHBIE PE3YJIBTATBI

K xonny 10 kiaacca oOyJaromnuics HayuYnuTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMHU TOHSTUAMHU CTEPEOMETPUU TIPHU
pelIeHrH 3a71a4 U TPOBEJCHUN MAaTEMAaTHUYECKUX PACCYKIACHUN;

® MPUMEHSATh AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPU PEIICHUU
reOMETPUUYECKUX 3a]1ay;

e KIacCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE TMPSAMBIX B MPOCTPAHCTBE,
MJIOCKOCTEW B IPOCTPAHCTBE, MPSAMBIX U INTIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH MOHSATUSAMH, CBS3aHHBIMH C yrjaMHd B
MPOCTPAHCTBE: MEXIY IMPSAMBIMH B TPOCTPAHCTBE, MEXKAY MNPSIMON U
MJI0CKOCTHIO;

® CBOOOJIHO ONEPUPOBATH MOHSATUSIMU, CBI3aHHBIMU C MHOTOTPAHHUKAMU;

e CBOOOJHO pacrno3HaBaTh OCHOBHBIC BHJbl MHOTOIPAaHHUKOB (IIpU3Ma,
nUpamMua, TPSIMOYTOJIBHBIN apayienenune, Kyo0);

e KiIaccu(pUIUPOBaTH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHUS  JIs
KJ1accuuKaiuu;

e CBOOOJHO OIEpUPOBATH TMOHSATUAMH, CBSI3aHHBIMHM C  CEYCHUEM
MHOTOTPaHHUKOB TJIOCKOCTHIO;

® BBIMNOJIHATH napasuiesibHOE, LEHTpaIbHOE u OpPTOTOHAJILHOE
NPOEKTUpPOBaHUE (PUTYp HA IJIOCKOCTh, BBITIOJIHATh U300paKeHus: Quryp
Ha MJIOCKOCTH;

® CTPOUTHh CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMHU, BBIOJIHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

® BHIYUCIATH IUIOMIAJAM  [OBEPXHOCTEM  MHOTOTPAHHUKOB  (MpU3Ma,
nUpamMua), FeOMETPUUECKUX Tell ¢ TPUMEHEHUEeM (popMyIr;

e CBOOOJHO OMEPUPOBATH MOHSATUIAMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCh M IUJIOCKOCTb CHUMMETPHUH, ILIEHTP, OCh U IIJIOCKOCTb CUMMETPHUU

durypss;



CBO6OIIHO OIICpUPOBATh INOHATHUAMH, COOTBCTCTBYIOIIMMH BCKTOPpaAM H
KOOpAWHATaM B IIPOCTPAHCTBC,

BBITTIOJIHATDH I[CﬁCTBPISI HaJl BEKTOPaMU;

peuiatb 3aaa4d Ha A0Ka3aTCJIbCTBO MATCMATHYCCKUX OTHOIICHUM U
HaxX0XXIACHHUC TI'COMCTPHUUYCCKUX BCIWYHH, IMPHUMCHAS HU3BCCTHBLIC MCTO/bI
IIpHu pCHICHNHY MAaTCMATUYCCKUX 3adda4 ITIOBBINICHHOI'O U BEICOKOI'O YPOBHA

CJIOKHOCTH;
IIPUMEHSITh pocrenmue MPOrpaMMHBIE cpeacrTna u
DIIEKTPOHHO-KOMMYHHUKAIIUOHHBIE CHUCTEMBI pu pelIeHun

CTEPEOMETPUUYECKUX 3a/1a4;

U3BJIEKAaTh, NPEOOpPa30BBIBATh M MHTEPIPETUPOBATH HH(POpPMAILUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MPEJCTAaBICHHYIO Ha
YepTeKax U PUCYHKaX;

OPUMEHATHh [OJYyYEHHbIE 3HAHUS Ha MPAKTUKE: CpaBHUBATh H
aHAJIM3UPOBATh PEAJBHBIE CUTYallMH, IPUMEHITh MU3yYECHHbIE NOHATUS B
opolecce IMOMCKa peHleHHsT MaTeMaTHuecKu  CchOpMYJIMPOBaHHOU
npo0JieMbl, MOJEIUPOBATh pealbHbIE CUTyallMM Ha S3bIKE TI'€OMETPHH,
UCCJIEeI0BaTh MOCTPOCHHBIE MOJIEIN C MCHOJb30BaHUEM T€OMETPUUYECKUX
NOHSATUN U TEopeM, ammapara ajreOpbl, pelarb NpPaKkTUYECKHe 3aJlayu,
CBSI3aHHBIE C HAXOXJACHUEM T€OMETPUUYECKUX BEJINYUH;

UMETh MpPEACTaBICHUS 00 OCHOBHBIX 3Talax pPAa3BUTHS FEOMETPUU Kak
COCTaBHOM 4acTu (hyHIAaMEHTa Pa3BUTHUS TEXHOJIOTHIA.

K xoniry 11 kiaacca oOydaromuiics HAy4YUTCS:

CBOOOZHO OIEpPUPOBATH IMOHATUSMHU, CBSI3aHHBIMH C LUJIMHIPUYECKOM,
KOHMYECKOM U cQepuyecKkoil IMOBEPXHOCTSIMHU, OOBACHATH CHOCOOBI
HOJIyYEHUS;

OIepUpPOBATh MOHATHUAMHU, CBSI3aHHBIMU C T€JIaMU BPAILCHUS: IUIMHIPOM,
KOHYCOM, c(pepoil u mapom;

pacno3HaBaTh Tena BpalleHus (UWIUMHAP, KOHYC, cdepa W Mmap) M
O0OBACHATH CLIOCOOBI MOJYYEHHUSI TEJT BpAILlCHUS;

KJIacCCU(UIUPOBATH B3aUMHOE PAcIOjI0KeHUe CPepbl U MIIOCKOCTH;
BBIUMCIIATh BEJIMYMHBI AJIEMEHTOB MHOTOTPAaHHUKOB M Tl BpaIlCHMUS,
00BEMBI UM IUIOIIAJU MOBEPXHOCTEW MHOTOIPAHHUKOB M TeJl BpallCHUS,
F€OMETPUUYECKHUX TEJl C MPUMEHEHUEM (HOPMYIT;

CBOOOJIHO ONEpUpPOBATH MOHATUSMHU, CBI3AHHBIMU C KOMOMHAIUSAMHU TeNl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOIPAaHHMK, BIMCAaHHBIA B cdepy H
OMMCAaHHBIN OKOJIO cepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK WM TEJIO
BpalICHUS;



BBIYHCIIATH COOTHOIICHHS MEXAY IJIOMIAISIMU MIOBEPXHOCTEN U 00bEMaMU
IIOJOOHBIX TEJI;

n3o0paxkath u3ydaeMmble (UTYpbHI, BBIMOJHITh (BBIHOCHBIC) IUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTDH CEUCHHUS TEJ BpaIlleHUS,

U3BJICKaTh, HWHTEPIPETUPOBATH W TPeoOpa3oBhIBaTh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, TMPEJCTaBICHHYI0 Ha
yepTexKax U pUCYHKAX;

CBOOOJIHO OTIEPUPOBATH MMOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEPALIMU HAJl BEKTOPaMU;

3a1aBaTh INIOCKOCTh YPABHEHHUEM B JEKAPTOBOM CUCTEME KOOpPINHAT;
pelnaTh TeOMETPUYECKHUE 3aa4l Ha BHIUYMCICHHUE YIJIOB MEXK]Y MPSIMbIMU
U IUIOCKOCTSIMU, BBIUUCIICHUE PACCTOSHUI OT TOYKU JI0 IJIOCKOCTH, B
1[eJI0OM, HA TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPU PEIICHUY;
CBOOOJIHO OINEPUPOBATh TMOHSATHUSAMH, CBA3aHHBIMU C JIBIDKCHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHHUM;

BBITIOJIHATh HM300pa)KEHUS MHOTOTPAHHUKOB M TEN BpalleHUS TMpH
MapajuieJIbHOM  TEPEHOCE, LEHTPAIBHOM CHMMETPHUM, 3E€PKaIbHOMN
CUMMETPHH, IIPU TTOBOPOTE BOKPYT MPsIMOM, TpeoOpa3z0BaHus MOJ00US;
CTPOUTH CEUCHHS] MHOTOTPAHHUKOB U TEJ BpalllEHUs: CEUCHUS IUIIMH]Ipa
(mapajuienbHO U MEPHEHIUKYISIPHO OCH), CEUYCHHS KOHYca (MapayieabHbIe
OCHOBAHMIO U MPOXOJSIINE YePe3 BEPILIUHY), CEUCHUS 111apa;
UCIIONb30BaTh METO/bl TOCTPOCHUS CEUCHUH: METOJ CJIEA0B, METOJ
BHYTPEHHETO MTPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYLIEH MIIOCKOCTH;
JIOKa3bIBaTh FT€OMETPUUECKNE YTBEPKICHHUS;

OPUMEHATh TeoMeTpuueckue (akTbl ISl PElIeHUsS CTEPEOMETPUUECKUX
3a/lay, MPEANoJaralolMX HECKOJbKO IaroB pEUIeHUs, €CIU YCIOBHS
MPUMEHEHUS 3aJ]aHbl B IBHOUM U HEIBHOU (hopMme;

pemath 3ajJaud Ha JI0Ka3aTeJbCTBO MaTEMaTHMYECKUX OTHOIICHUN W
Hax0XJIEHNE F€OMETPUUECKUX BEIINYNH;

MPUMEHSATh MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CHUCTEMBI MPH PEIICHUN CTEPEOMETPUUYECKUX 3a]1aY;

NPUMEHATh  IOJYYEHHbIE  3HAHWS HA  [PAKTUKE:  CPaBHHUBATb,
aHaJM3UPOBATh U OLIEHUBATh PEAIbHBIE CUTyalluU, IPUMEHSATh U3YUEHHBIE
MOHATHS, TEOPEMbl, CBOWCTBA B INPOIECCE IIOMCKA  pEIICHUs
MaTeMaTU4eckKu  CPOpMYJIHUPOBAHHON  MPOOJEMBbI,  MOIEIUPOBATH
peanbHbIe CUTyallMM Ha S3bIKE T'€OMETPUM, HCCIIEAOBATh MOCTPOCHHBIC
MOJIEIM C WCIHOJB30BAaHUEM TE€OMETPUYECKUX TOHSATUM U TEOopeM,



anmapara anreOpbl, pemaTh MNPAKTUYECKUE 3a/laud, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUECKUX BEJIUYNH;

® UMETh MPEJCTaBICHUS 00 OCHOBHBIX JTamax pPa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHM.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTHUKA» (YIJIYBJEHHBLIH YPOBEHbD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

1) rpaaaHCcKOro BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK OOYYaIOIIEerocs Kak aKTUBHOTO
U OTBETCTBEHHOTO 4YJ€HAa pPOCCHUMCKOro OOIIecTBa, TMPEACTABICHUE O
MaTeMaTUYECKUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHUM,
IpoIenyp TpaKJaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHHE
B3aUMOJICHCTBOBATh C COLUAIBHBIMM MHCTUTYTAMU B COOTBETCTBUM C HX
GYHKIUSAMHA 1 HAa3HAYCHUEM;

2) IATPHOTHYECKOTO BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUMCKON TPaKTaHCKON HJICHTUYHOCTH, YBAaXKCHHS K
MNPOIIOMY M HACTOSIIIEMY POCCUMCKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKHAX MaTEMAaTUKOB U POCCUUCKOW MAaTE€MAaTUUECKOW IIKOJIBI,
WCIIOJBL30BAHUE OTUX JOCTHXKEHMM B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCUICKOr0 Hapoaa, cHOPMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUUYECKOIO MOBEICHUS, CBA3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHUKEHHM HAyKH M JEATEIIbHOCThIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIaJa B MOCTPOEHUE YCTOMYUBOrO OYIyIIETO;

4) 3¢TeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYash 3CTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1au, PEIICHUH, pacCyKIeHUH, BOCTIPUUMYHBOCTD
K MaTeMaTUYE€CKUM aCMEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

chOpMUPOBAHHOCTh YMEHUS MPUMEHATh MAaTEMATHYECKHUE 3HAHUS B
WHTEpecax 3J0pOBOTO U O6e30macHOT0 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE
K CBOEMY 3JI0POBBIO (3I0pPOBOE MUTAHHE, COATAHCUPOBAHHBIM PEKUM 3aHATHH U



OTIIbIXa, peryisipHas ¢pu3nuecKas akTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSX CIIOPTUBHO-03J0POBUTEIBHOM AEATEIBHOCTBIO;

6) Tpy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TpPYyIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOWs, HHTEpEC K
pasnmuyHbiM  chepam  TpPOPECCHOHANBHOM  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOM M €€ NPHIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOP
Oynymeit mnpodeccur W peaau30BbIBaTh COOCTBEHHBIE >KMU3HEHHbBIC IJIAHBI,
TOTOBHOCTh M  CIOCOOHOCTh K  MaTeMaTUYecKOMy  OOpa3oBaHUIO U
caM0o00Opa30BaHUI0 Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]]a4 MAaTEMAaTUYECKOW HAIPaBIECHHOCTH;

7) IKOJIOTHYECKOT0 BOCIIUTAHUA:

c(hOPMHUPOBAHHOCTh  DKOJIOTUYECKON  KYJbTYphl, TOHUMAaHHUE BIIMSHUS
COLMAIbHO-?’KOHOMHUYECKUX MPOILECCOB HA COCTOSIHUE MPUPOIHON U COLIMATIBLHOU
Cpeibl, 0OCO3HAHUE TJI00ANBHOTO XapaKTepa SKOJOTUUECKUX MPoOIIeM, OpUeHTaIUs
Ha NPUMEHEHUE MAaTEMATHYECKMX 3HAHUWU JUIsl pelIeHHs 3ajJady B 00JacTu
OKpy>Kalolllel cpenbl, IJIAHUPOBAHUE TMOCTYNKOB U OLEHKH HMX BO3MOXKHBIX
MIOCJIEACTBUAN I OKPYXKAIOIIEH CPEbI,

8) HEHHOCTH HAYYHOI'0 NIO3HAHUA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAYKH M OOIIECTBEHHOW  MPaKTUKH, TMOHUMaHUE
MaTEeMaTUYeCKOW HAayKH Kak cgepbl UYeJOBEUYECKON AeATEIHHOCTH, JTaloB ¢
pa3BUTHS M 3HAYUMOCTH ISl PA3BUTUSl UUBUIM3AIMHU, OBJIAJECHUE S3bIKOM
MaTeMaTUKU U MaTeMaTUYeCKON KYJIbTypOW KakK CPEACTBOM IO3HAHHS MHUPA,
TOTOBHOCTh OCYUIECTBIIATh IPOEKTHYKD M MCCIEOOBATEIbCKYIO JESTEIbHOCTD
VHJUBUIYAIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC YYeOHbIE A1eHCTBUS

ba3oBble Jiornyeckue AeHCTBUA:

BBIBJLITh M XapaKTEPU30BaTh CYIIECTBEHHBbIE NPU3HAKM MATEMATHYECKHX
OOBEKTOB, TIOHSATUH, OTHOIIEHHH MEXAY TMOHATUIMH, (HOPMYIUPOBATH
olpefiesieHUs MOHATUH, YCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKaAILUY,
OCHOBaHUS JUIsl 0000IIEHHS U CpaBHEHUS, KPUTEPUU IPOBOAUMOIO aHAJIN3a;

BOCIPUHUMATh,  (GOPMYJIHpPOBaTH U  MPeoOpa3oBBIBaTh  CYKICHUS:
YTBEPAUTEIbHbBIE U OTPULIATEIbHBIEC, €IMHUYHBIE, YaCTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MATEMAaTHUECKNE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U POTUBOPEUHS
B (hakTax, aHHBIX, HAOIIOEHUSIX U YTBEPKACHUSX, Mpejaratb KpUTEpUH IS
BBISIBJIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUUI;



JienaTh BBIBOJABI C HCIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKITIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITEILHO J0KA3aTEILCTBA MATEMATUUECKUX YTBEPKICHUM
(IpsiMbIE ¥ OT MIPOTUBHOTO), BEICTPAaUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKIEHUS U BBIBOIbI;

BBIOMpATh CMOCOO pemeHnus y4eOHOW 3amadd  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUS, BHIOMpAaTh HauOoysiee TMOAXOMANUHA C  y4E€TOM
CaMOCTOATENIBHO BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciienoBarebCKkue 1eCTBUA:

UCIIOJB30BaTh BOMPOCHl KaK MCCIAEAO0BATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dopMynupoBaTh  BONPOCHl,  (PUKCHpPYIOUIME  MPOTHUBOpPEUUE,  MPOOJIEMY,
yCTaHaBJIMBAaTh MCKOMOE M JIaHHOe, (OpPMHUPOBATH TUIMOTE3y, apryMEHTUPOBATH
CBOIO TO3HIINI0, MHEHUE;

MPOBOAUTH CAMOCTOSATENIBHO CINITAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEIOBAHHE
110 YCTAHOBJICHHUIO OCOOEHHOCTEN MAaTeMaTH4YeCKOro 00beKTa, IBJICHUS, MPOIEecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTY 00BhEKTaMU, IBICHUSMHU, MPOIIECCaMU;

CaMOCTOATENIBHO (PopMyIupoBaTh OOOOIIEHUS M BBIBOIBI 1O pe3yjIbTaTaM
NpPOBEAEHHOTO  HAOMIONCHUS, WCCIENOBaHUS, OILICHUBATh JOCTOBEPHOCTH
MOJYYEHHBIX PE3YIbTATOB, BHIBOJIOB U O00OIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE IMIPOIECCA, a TAKXKE BBIJBUIATh
MPEANOI0KEHHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISBJISITh I€PUUUTHI MH(POpMAIIUHU, TaHHBIX, HEOOXOIUMBIX JJIsI OTBETA Ha
BOIIPOC U IS pEelICHUs 3aa4Hu;

BBIOMPATh WH(DOPMAIIUIO U3 UCTOYHUKOB PA3THYHBIX THUIIOB, AHAIIU3UPOBATH,
CHUCTEMAaTHU3UPOBATh M HHTEPIPETUPOBATH WH(POPMALUIO pPA3THYHBIX BUIOB U
dbop™M npeacTaBIeHUs;

CTPYKTYpUpPOBaTh MHGOPMAIIUIO, MPEACTABIATh €€ B pa3IMYHbIX (PopMax,
WTIOCTPUPOBATH IPaPUUECKU;

OIICHUBATh HaJIEKHOCTh nHpOopMaIuu o CaMOCTOSTENILHO
c(hOpMyIUPOBAHHBIM KPUTEPUSIM.

KoMMyHHMKaTHBHBIC YHHBEpPCaJIbHbIE YUYeOHbIE 1eiiCTBUS

O0menne:

BOCIIPUHUMATDH U (POPMYJIMPOBATH CYXACHUS B COOTBETCTBHH C YCIOBUSMHU U
HensMu OOILIEHUS, SCHO, TOYHO, TPaMOTHO BBIpaXaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX M NUCBMEHHBIX TEKCTaX, JaBaTh ITOSCHEHUS M0 XOAYy PELICHUS 3aJayH,
KOMMEHTHPOBATH MOJIY4YEHHBIN PE3YIIbTAaT;



B X0/ OOCYXJ€HUs 3aJaBaThb BOIPOCHI MO CYLIECTBY OOCYXIaeMOU TEMBI,
npoOyieMbl, pelmaeMoi 3aJaud, BBICKA3blBaTh WJIEW, HAICJICHHbIE Ha IIOMCK
pelLIeHUs], COMOCTAaBJIATh CBOM CYXIEHHUS C CYXIACHUSAMMU APYTUX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3jM4ve M CXOACTBO MO3ULHUNA, B KOPPEKTHOU (opme
(opMyJIMpOBaTh pa3HOIIACHS, CBOU BO3PAKECHHUSI,;

IIPECTABIATL PE3YyJIbTaThl PELICHUS 3a4a4d, SKCICPUMEHTA, UCCICA0BAHN,
IPOEKTa, CaMOCTOATEIbHO BBIOMpPATh (OopMaT BBICTYIUICHHS C Y4€TOM 3ajad
Ipe3eHTAMN U OCOOEHHOCTEH ayIUTOPUH.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUSA

Camoopranusanus:

COCTaBIIAATH IUIAH, JITOPUTM PEIICHUS 3a/1auH, BEIOMPATh CIIOCO0 pemieHus ¢
y4ETOM UMEIONINXCS PECYPCOB H COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C YIETOM HOBOM WH(OpMAIIHH.

CaMOKOHTPOJIb, YMOUMOHATbHBIN HHTE/JIEKT:

BIAJCTh HABBIKAMH  TO3HABATENBbHON  pedieKCUM KaK  OCO3HAHMS
COBEPIIIAEMBIX JACHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJCTh
crocobamM CaMOTIPOBEPKH, CAMOKOHTPOJIA MpoIlecca M pe3yiabTaTa pPElIeHUs
MaTeMaTHYeCKON 3aauH;

NPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH TPU PEIICHUU 3aauH,
BHOCUTH KOPPEKTHUBEI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, TaHHBIX,
HaWJIEHHBIX ONMTUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yibTaTa IEIM W YCIOBUSAM, OOBSCHSATH
MPUYHHBI TOCTHKEHUS WIH HEAOCTHKECHUS PE3YJIBTATOB JICSITEIIbHOCTU, HAXOAUTh
omuOKy, AaBaTh OIIEHKY TPHOOPETEHHOMY OIIBITY.

CoBmecTHAas1 1eATEIbHOCTD:

MOHUMATh M WCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBHIYyaTbHOU
paboThl TpHW pEHICHUH YYEOHBIX 3a7a4, NPUHUMATH IIedh COBMECTHOU
NeATEeTLHOCTH, TIJIAHUPOBATh OPTAHM3AIMI0 COBMECTHOW PAaOOTHI, pacmpeneisTh
BUIBI padOT, IOTOBapHWBATHCS, OOCYXKIAaTh TPOIECC U pe3yiabTaT padoTHI,
000011aTh MHEHHS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IPYNIOBLIX (Gopmax paboThl (00CYXaeHHUs, 0OMEH MHEHHH,
«MO3TOBBIE IITYpMBD» W WHBIC), BBIMOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHHPOBATh CBOW JEHCTBHUSI C JPYTUMH YJICHAMU KOMAaHBI, OICHUBATh
KaueCcTBO CBOETO BKJIaJa B OOMIUH MPOMYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBUA.

NNPEIMETHBIE PE3YJIBTATBI



K xonity 10 kaacca oOydaromuiics HAy4YnUTCS:

CBOOOJHO OMEPUPOBATh MOHATUAMH: Tpad, IIOCKui rpad, CBI3HBIM Tpad,
nyTh B rpade, 1enb, LUK, JEPEBO, CTENEHb BEPIIUHBI, JIEPEBO CIYy4ailHOTOo
AKCIIEPUMEHTA,

CBOOOZHO OINEpPUPOBATH TMOHATHUSMU: CIyYalHBI HKCIEPUMEHT (OIBIT),
ClIy4ailHO€ COOBITHE, PIIEMEHTAPHOE ClydailHOe cOObITHE (PJIEMEHTApHBIN HUCXOT)
CIIy4allHOTO  ONBITa, HAXOJAUTh BEPOSTHOCTH COOBITUA B  OMBITaX C
PAaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMH COOBITHSIMU;

HAXOJIUTh U (GOPMYITUPOBATH COOBITHS: TIEpeceUeHEe, 00bEIMHEHHNE JaHHbIX
COOBITHI, COOBITHE, MPOTHBOIOJIOXKHOE TAaHHOMY, HCIOJIb30BaTh JAHATPAMMBI
Diinepa, KOOPAUHATHYIO MPSAMYIO UISl PEIISHUs 3a/ad, MOJIb30BaThes (OPMYIOi
CJI0OKEHHUS BEPOATHOCTEHN ISl BEPOATHOCTEN JBYX U TPEX CIyYalHBIX COOBITHH;

ONEepUPOBATh  TOHATUSMHU:  YCIOBHAs  BEPOSITHOCTh,  YMHOXXCHHE
BEPOATHOCTEH, HE3aBUCUMBIE COOBITHSA, JEPEBO CIy4YailHOTO HSKCIEPHUMEHTA,
HaXOJUTh BEPOATHOCTH COOBITHI C TOMOUIbIO MpaBUja YMHOXXEHHs, JIepeBa
CIIy4allHOTO ONBITAa, MCIOJB30BaTh (OPMYJIY IOJHON BEpPOSTHOCTH, (POpMYITY
baiieca npu pemnieHnn 3aad, ONpeaeisaTh HE3aBUCUMOCTh COOBITHI IO hopMyJie U
110 OpPraHU3alUK CITyYaiHOTO SKCIIEPUMEHTA;

NPUMEHITh H3yYeHHbIE KOMOWHATOpPHBIE (QOPMYIBI ISl TEePEeYUCIICHUS
AJIEMEHTOB MHOXECTB, DJIEMEHTAPHBIX COOBITHH CIy4alHOTO OIBITA, PEIICHUs
3a/1a4 10 TEOPUH BEPOSTHOCTEI;

CBOOOJIHO  OMEPUPOBATh TOHSATUSMH: OWHAPHBIA  CIyYalHBIA  OIBIT
(ucpITaHKE), YCIIeX W HEyJada, HE3aBUCHUMBIC HCIBITAHHS, CEpUs HUCIBITAaHUH,
HAXOJIUTh BEPOSTHOCTH COOBITHH: B CEpPUM HCIBITAHWA 10 TMEPBOTO yCIexa, B
CepuM HCTbITaHUM BepHyiun, B OMbITE, CBI3aHHOM CO CIy4YalWHBIM BBIOOPOM W3
KOHEYHOUH COBOKYITHOCTH;

CBOOOJIHO OINEpUPOBATH MOHATUSMU: Cly4yalHas BENUYMHA, pacIpeiesieHHe
BEPOATHOCTEH, OuarpaMMa pacrmpeneieHus, OuHapHas CciaydaiiHas BeJIHYWHA,
r€OMETPUYECKOE, ONHOMHUAIBHOE PaCIIpEACIICHHE.

K koniy 11 kiacca oOydaromuiics Hay4YnuTCs:

ONEepUPOBATh TOHATUSAMU: COBMECTHOE pacHpelesieHHe [BYX CIydalHBIX
BEJIMYMH, UCIOJIb30BATh TAOJIMILy COBMECTHOTO paCTpe/IeTICHUsI IBYX CIy4YailHBIX
BEJIMYMH JUIsl BBIACJICHHUS pPACHpPENeNiCeHUs KaXXKI0W BETUYUHBI, OINpEIeICHUS
HE3aBUCUMOCTH CIIyYailHBIX BETUYMH;

CBOOOZHO OMEPUPOBATh MOHATHEM MATEMAaTHUYECKOTO OXKHJIAHUS CIydailHOU
BEJIMYMHBI (paclpeesieHns), MPUMEHATh CBOMCTBA MAaTEMaTHYECKOTO OXKHIAHUS
NP PEIICHUU 3a/iad, BBIUUCIATH MaTEMaTHYECKOe OXKUAaHHEe OMHOMHUAIBLHOTO U
TreOMETPUUECKOr0 paclpeIeIeHUIH;



CBOOOJHO OIEPHUPOBATh MOHATUIMU: TUCIIEPCHS, CTAHIAPTHOE OTKIOHEHUE
CIIy4YallHOM BEJIWYMHBI, IPUMEHSATh CBOWCTBA IAUCIEPCUU CIIYYalHOW BEJIWYUHBI
(pacupenesieHus1) TPU PEIICHUHU 3aJ]lay, BBIYUCIATH JAUCIEPCUI0 M CTaHAApPTHOE
OTKJIOHEHHE T€OMETPUUECKOT0 U OMHOMHUAIBLHOTO PaCIpe/IeICHHUI;

BBIYUCIISITh BEHIOOPOYHBIE XapaKTEPUCTUKU 1O TaHHON BHIOOPKE U OLICHUBATH
XapaKTePUCTUKH TCHEPAIBHOM COBOKYITHOCTH JIaHHBIX I10 BBIOOPOYHBIM
xapaktepucTukaMm. OICHUBATh BEPOSATHOCTH COOBITUH M IIPOBEPATH IPOCTEHIITHE
CTaTUCTUYECKUE TUMOTE3BI, MTOJb3YACh H3YYCHHBIMU PACTIPEICICHUSIMMU.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoinuecTBo yacos DJIEeKTPOHHbIE
Ne HanmeHnoBaHMe pa3ieioB U TeM (uu¢posbie)
KoHTpobHbI [pakTHyeckn
n/n NPOrpaMMsbI Bceero o0pa3oBaTte/ibHbIE
e padoThI e padoThI
P P pecypcsl
MHOK€eCTBO AENCTBUTEIBHBIX YHCEN.
| MHorounensl. PaninoHanbHbIe ypaBHEHUS U 24 |
HepaBeHCTBa. CUCTEMBI TMHEUHBIX
YpaBHEHUH
’ Oyuxnun u rpadguku. CreneHHast QyHKIHS ¢ 12 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmernaeckuii KOpeHb N-0i CTEIICHH. 15 1
WppaumonanbHble ypaBHEHHS
4 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 10 |
yYpaBHEHUS
5 Jlorapudmuueckas GyHKIuUS. 13 1
Jlorapudmudeckue ypaBHEHUS
6 TpuronomeTpuuecke BoIpaxXeHus 1 ) 1
YpaBHEHUS
7 [TocnenoBaTebHOCTH U IPOTPECCUH 10 |
8 HenpepsiBabie pynkumu. [IponsBoaHas 20 |
9 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3AIIHS 5 )

3HaHUU




OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 136 10 0
10 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
KoHnTpoabHbI IIpakTuyecku
n/n NMPOrpamMmmbl Bceero oOpa3oBaTe/ibHbIE
e padoThbI e padoThbl
pecypcsl
1 Bseznenue B cTepeoMeTputo 23 1
) B3aumHoe pacnonoxeHue npsiMbIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NMPSMBIX U IJIOCKOCTEN B 2
MIPOCTPAHCTBE
4 [lepneHquKyISIPHOCTD MPSAMBIX U )5
MIJIOCKOCTEHN B IPOCTPAHCTBE
5 VYTIIIBl ¥ pacCTOSHUSA 16 1
6 MHororpaHHuKu 7 1
7 BexkTopsl B mpocTpaHcTBE 12
g [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus 5 )
3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 102 6 0




10 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM (undposbie)
Ne i/ KoHTpo/bHBI IIpakTHYecKH
NPOrpaMMmsl Bcero o0pazoBaTe/IbHbIE
e padoThbI e padoThl
pecypcsl
1 DneMeHTHl Teopuu rpados 3 0 0
5 CrydaiiHble ONBITHI, CITy4aifiHbIe COOBITUS U 3 0 |
BEPOSTHOCTH COOBITUI
Ornepanuu HaJy MHOKECTBAMH U
3 coObITusiMH. ClI0’KEHNE U YMHOKEHUE 5 1 0
BEPOSATHOCTEU. Y CIIOBHAS BEPOSTHOCTb.
He3zaBucumble coObITHs
4 OneMeHThl KOMOMHATOPUKH 4 1 0
Cepun nocien0BaTeNbHbBIX UCIIBITAHNUM.
5 Ucnsitanus bepaymmm. CiaydaitHblii BBIOOD 5 0 1
13 KOHEYHOU COBOKYITHOCTH
6 Ciy4aiiHble BEJIMUUHBI U PACTIPEICIICHUS 14 | 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 2




11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudgposbie)
KonTpoubHbI IIpakTUyecku
n/n NMPOrpamMmmbl Bceero oOpa3oBaTe/ibHbIE
e padoThbI e padoThbl
pecypchl
| UccnenoBanue GyHKINN ¢ TOMOIIBIO 2 |
MPOU3BOJHOMN
2 [TepBooOpazHast u UHTETpal 12 1
3 I'paduxu TPUTOHOMETPUIECKUX PYHKITUI. 14 |
TpuronomeTpuuecke HepaBEeHCTBA
4 UppanmonanbHbie, TOKa3aTelIbHbIC U 24 1
norapuMUUECKUe HePaBeHCTBA
5 KoMmnnekcusle uncia 10 1
6 HarypanbHble u 1ienble yncia 10 1
CucreMsl paloHaIbHBIX, UPPALIMOHATBHBIX
7 MOKAa3aTeIbHBIX U JTOTaPUPMUUECKUX 12 1
YpaBHEHHUI
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpeHue, 06001mEeHNe, CHCTeMaTH3aIUs 16 )
3HAHHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KVIACC

KoinuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3ie/ioB U TeM (undpossbie)
Ne i/ KoHTpoabHbI IIpakTH4yeckn
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIC
e padoThI e padoThbl pecypesi
1 AHanuTnyeckasi FeOMEeTpHs 15 1
) [ToBTOpenue, 0600mEeHNE 1 15 i
cucTeMaTH3allus 3HaHUU
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomany moBepXHOCTH U OOBEMBI 9 i
KPYIJIBIX TEJ
6 JBmxeHus 5 1
. [ToBTOpeHME, 0600IICHNE U 17 5
cucTeMaTu3auuvs 3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 8 0




11 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHBbIE
HanmeHnoBaHMe pa3ie/ioB U TeM (undposrbie)
Ne i/ Kontpoabnbl | IpakTHdeckn
NMPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
e padoThl e padoThlI
pecypcbl
1 3aKoH OOJBIINX YHCET 5 0 0
2 DIEeMEHThl MaTEMaTUYECKON CTaTUCTUKU 6 1 0
HenpepbiBHBIE ciiydaliHble BEIMYMHBI
3 (pactpenenenus), moka3aTeabHOE U 4 0 1
HOpPMAaJIbHOE paclpeaeIeHus
4 Pacnipenenenue Ilyaccona 2 0 0
5 CBs13b MEXly CIIy4aliHBIMU BEJIMUYNHAMU 6 0 1
6 O06o01ieHne 1 cucTeMaTu3aus 3HaHUN 11 1 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2
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