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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBIJIaJIeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjIa/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MMOHMMAHUS OCHOBHBIX TCHICHIIMA Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiaJieHHe aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMHU alreOpbl M MaTeMaTH4YeCKOro aHalv3a pa3BUBaET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUUECKOE MBIIIJICHUE.

B xone usydenusi yuebHOro Kypca «Anrebpa ¥ Hayalla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEPNIpPETAllUd  TIOJYYCHHBIX  pEIIeHW#, 3HAaKOMSTCS €  MIpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPBITHSMHU U UX aBTOPaMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NEeATEeILHOCTH, TpeOyIomed MPOJAOIKUTEIBbHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATEIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 MOJIyYeHHBINA pe3yJIbTaT.

B ocHoBe MeToaunku oOydeHust anreOpe U HayajlaM MaTeMaTUYeCKOro aHaIn3a
JICKUT EATCTHOCTHBINA MIPUHITUT OO yICHHUS.

B cTpykType yuebHOTO Kypca «Anredpa 1 Hadajia MaTeMaTHIECKOTO aHATTN3a»
BBIJIEJICHB  CIEAYIOLIUE COJAEp)KaTeIbHO-MeToAnYeckue JuHuM: «Yucna u
BbIYMCIICHUS», «DYHKIIMU U Tpadukn», «YpaBHEHHUs U HepaBeHCTBa», «Hauaina
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COZIePKATEIIbHO-METOIMUECKUE JIMHUM HW3YYalOTCSd Ha TPOTSHKEHUM JBYX JIET



oOydYeHHs Ha YPOBHE cpeiHero o0mero 00pa3oBaHus, €CTECTBEHHO JOTOTHSS APYT
Jpyra ¥ MOCTENEHHO HACHIIIAasCh HOBBIMH TEMaMu U pasaenamu. JlaHHbII yaeOHbIi
KypC SBJISI€TCS WHTEIPATHBHBIM, IOCKOJIbKY OOBEOUHSET B celde coaepaHue
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTUYECKUN aHaIu3, TEOPHUsSI MHOKECTB, MaTeMaTH4YecKas Joruka u ipyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIIAJEBAIOT BCE OoJiee MUPOKUM MaTeMaTHYECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MaTEMaTHYECKYI0 MOJIEIb PEAJIbHON CUTyalluH, IPUMEHATh 3HAHUS,
NOJly4YEHHBIE MPU H3YYEHMHM Y4e€OHOro Kypca, Uil PEIICHUS CaMOCTOSITENIBHO
c(OopMyJIMPOBAHHON MaTeMAaTUYECKOM 3a/Jayu, a 3aTEM HHTEPIPETUPOBATH CBOM
OTBET.

CopepxarenpbHO-MeTOAUMYECKas JMHUA «YUHuCina ¥ BBIYMCICHHS» 3aBEpLIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oouiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOIIMX B CE€0s MCIOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBIIOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpAXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCs MHOYKECTBAa HaTypajibHbIX, ILEJbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKCENT  JIONOJHAIOTCS  MHOKECTBOM
KOMIIEKCHBIX 4Hnceld. B  KakaoM M3 3THX MHOXECTB pPacCMAaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUYecKue 3aJaud U ONEepaluu: JeJIeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCel, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnaronapsi mocnenoBaTenbHOMY PACIIUPEHUIO KPYyra HCIOJIb3YEMbIX YHUCEN U
3HaKOMCTBY C BO3MOXHOCTSMU MX MPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi IpeACTaBI€HUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOEHUU MOJIENIEH PeallbHOr0 MHpa, IIMPOKO HCIOJb3YIOTCS 0000IIeHHE U
KOHKpETHU3aIusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUU BCErO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHHUs, MOCKOJIBbKY B KaXKJOM
pasznene IIporpamMMbl IpPEeLyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3axad. B
pe3ynbTaTe OOydYaroulMecss OBJAACBAIOT PA3JIMYHBIMM METOJAMH  PELICHUS
paloHaNIbHBIX, HWPPAIMOHATBHBIX, TOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
colepkamx mnapametpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJb3YIOTCS MpH
UCCIIeIOBaHUM (PYHKIUI C MOMOIIBIO MMPOU3BOJHOM, MPU PEHICHUH MPUKIaJIHbIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAaMOOJbIINX U HAUMEHBIIUX 3HAYEHUN (PYHKIUU.



JlanHasi copepxaTenbHas JIMHUSA BKIIOYAET B ce0s Takke GOpMUPOBAHHE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalMOHAIBHBIX,
UppaIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKXKE BBIPAXKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIIIICHUS 00y4aromuxcs, (OPMHUPYIOTCS HABBIKM JCTYKTHBHBIX PacCyKICHUH,
paboThl C CHUMBOJBHBIMH (OpMamH, TPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS TMPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISIIHO JIGMOHCTPUPYET CBOM BO3ZMOXHOCTH KakK S3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DyHKIIUUM U TpaduKku» TECHO
NEpeIuIeTaeTCsd C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [lpum 3TOM OosbllloE BHUMaHUE
yaensercs GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMu 3aBUCHMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMU, HCCIENOBATh TOJy4YCHHbIE (GYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIpHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, IO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMYMHAMH B Pa3IUUHON
dbopme: aHATUTHYECKOM, Tpadudeckor U ciioBecHO. Ero n3yuenne crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHAIIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MAaTeMaTHUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JIOCTYITHBIX OO0YyYaromMMCs, TaK KaK y HUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIMMA, OMPEAeNsaTh WX HauOOJIbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MUIOMAAu (GuUryp u oO0bEMBI T€, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas coaepkarenbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNel pealbHbIX CUTyaluH,
MO3BOJIIET HAXOIUTh HAUJTYUIIIEE PEIICHUE B MPUKIIATHBIX, B TOM YUCIIE COLUAIBHO-
HDKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHYECKOIO aHaJIN3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEaTUBHOTO
MBIILJICHUS, (OPMUPOBAHUIO YMEHHMHM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaronyecs y3HatoT O BBIJAIOLINXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHUS MaTEeMaTHKU KaK HAyKH, U 00 WX
aBTOpax.



CopeprxarenbHO-MeTOIMYeCKass TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsl DIIEMEHTHI TEOPUU MHOXKECTB M MATEeMaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpejiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCE pa3feibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTE€MaTUKU KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIETEHHBIM
IpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEMaTUYECKONW JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIILIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITMPOBAHUS, KOTOPHIE TMPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmapara airedopbl u
MaTEMaTUYECKOr0 aHalln3a, WHTEPIpPETAlMH TMOJYyYEHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KOKIIBIN M3 Pa3eioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepHall
y49eOHOTO Kypca IIMPOKO HCIIONB3YETCs I pelieHus MPUKIaaHbIX 3amad. [Ipu
pElIEHUN  pEabHBIX  NPAKTUYECKUX  3aj7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  aHAJIOTHIO, 0000IaTh M KOHKPETHU3HPOBATH  IMPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHu3yeTcs B Ipollecce U3y4eHHs BceX TeM y4eOHOTo Kypca «Anredpa u Hayana
MaTEeMaTUYECKOTO aHATTU3a.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).

["'eomeTpus siBIsIeTCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHEr0 00I1Eero
oOpa3oBaHus, TaK Kak OOECTeuYnBacT BO3MOXKHOCTb W3YUYCHUS JUCITUTUINH
€CTECTBEHHO-HAYYHOW HANpaBIEHHOCTH W NPEIMETOB T'YMaHMTAPHOTO IIMKJIA.
[TockonbKy JOTHYECKOE MBILIEHUE, (HOPMUPYEMOE MPU U3yUYEHUH 00YyHYaroIUMUCS
MOHATUMHBIX OCHOB T'€OMETPUHU, MPHU JOKA3aTEIbCTBE TEOPEM M IMOCTPOCHUU
LEMOYKH JIOTHYECKUX YTBEPKACHUHN MPH PEHICHUH FT€OMETPUUYECKHX 3a/1a4, YMEHHE
BBIJIBUTaTh U ONPOBEPTaTh THUIIOTE3bl HEMOCPEJICTBEHHO HCMOJB3YIOTCS MpHU
pEelIeHUN 3a]]a4 €CTECTBEHHO-HAy4YHOT0 1IMKJIA, B YACTHOCTH (PU3NYECKHX 3a/1ay.



[lenb ocBoeHus mporpamMmbl yueOHOTo Kypca «['eomeTpus» Ha yriayOn€HHOM
YPOBHE — pa3BUTHE UHIUBUAYATBHBIX CIIOCOOHOCTEH 00yUaIOMUXCs MIPH U3YYCHUN
TeOMETpPUH, KaK COCTaBISIONICH mpeAaMeTHON oOmactu «Marematuka U
uH(pOpMaTUKa» yepe3 o0ecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUS
0oJsee rIyOOKMX r€OMETPUUECKUX 3HAHUN U IeUCTBUM, CIEU(PUUHBIX T€OMETPUH,
¥ HEOOXOAMMBIX ISl YCHEIIHOTO MPpo(deccnoHaIbHOTO 00pa30BaHus, CBI3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETPUM Ha YIJIyOJEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paclIMpeHNe MPEACTaBICHUS O TEOMETPUU KAK YaCTH MUPOBOW KYJBTYpPBI H
¢dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOITIM MHPOM;

dbopMupOBaHHE TIPENCTaBICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOIMIMX ONMCHIBATH M H3Yy4yaTh
pa3HbIE SBJICHUS OKPYKAIOLIEro MUPa, 3HAHUE NOHATUIHOTO anmnapara 1o pasaeiny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dbopMHpOBaHHE  yYMEHHMS  BJIAaAE€Th  OCHOBHBIMH  MOHSATUSMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyll U yMEHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaH/IapTHBIE CIIOCOOBI pelIeHUs 3a/1ay;

(dbopMHpOBaHUE YMEHHS PacCliO3HABaTh HA YEPTEkKAX, MOACISIX U B PEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TI€OMETPUYECKUE
MOJICIIN;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTIO MOCTPOEHUS
MaTeMaTHYECKUX TEeOpHil, (pOpMUpOBAaHUE MOHHMAHUS POJM AKCUOMATHUKH IpHU
MPOBEICHUU PACCYKICHUN;

(dbopMHpOBaHUE yMEHUS BIAJAETh METOJAMHU JOKA3aTeIbCTB W aJITOPUTMOB
pELIEHMs], YMEHUS UX IPUMEHSTh, IPOBOJNUTH JOKA3aTEIbHbIE PACCYKICHUS B XO1€
pELICHUs] CTEPEOMETPUUYECKUX 3aJad W 3a7a4 C IMPAKTHYECKUM COJEPIKAHHMEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNIbCTB  IPH
000CHOBaHMU MaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B MTPOBEICHUH
NEAYKTUBHBIX PacCy>KIEHUM;

pa3BUTHE M COBEPIICHCTBOBAHWE HHTEJUIEKTyAJIbHBIX M  TBOPYECKHX
COoCOOHOCTEN 00yuaroumxcs, MO3HaBaTEeIbHOW aKTUBHOCTH, UCCIIEI0BATEBCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, HUHTEpeCca K U3YYEHUIO TEOMETPHUU;

dbopmupoBaHre (PYHKIIMOHATBHONM TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyalUsX W IPHU U3YyYEHUU APYTHX
y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEM H©  3aKOHOMEpPHOCTEH,



MOJICIIUPOBAHUS PEATBHBIX CHUTYaIlMi, WCCIEIOBAHUS IMOCTPOCHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp)KATEIBLHBIMH JUHUSAMU ydeOHOTO Kypca «['eoMeTpus» B
10-11 kmaccax sBisaoTCs:  «[IpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OIEPUPOBATH
MOHATUSIMUY», PEJICBAHTHBIMU T€OMETPUH Ha YIIIyOJIEHHOM ypoBHE 00y4yeHus B 10—
11 xmaccax, OTHOCUTCS KO BCEM COJEp>KaTeIbHBIM JMHUSAM Y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHHUH  pacmpenensercs He  TOJBKO IO
COJIep>KaTeNIbHBIM JIMHHSM, HO U 10 rogam o0yudenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoyeit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, PUHIIMITHAIIBHBIM BOMPOCaM O0yUaroIIuecs
oOpamanich HEOAHOKPATHO. JTO TMO3BOJSET OPraHW30BaTh  OBJAJICHUE
TCOMETPUYECKUMH TIOHATHIMHU ¥ HaBBIKAMH ITOCJICI0BATEILHO M TIOCTYIIATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBS3H.

[lepexon Kk M3y4EHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus Juisi auddepeHuHanuu  00ydeHHs,  [OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX IMporpamMMm, OOeCleyuTh yriayOnaeHHOe
U3y4YeHHUE TEOMETPHUH KaK COCTaBIIsONIEH yueOHoro mpeamera «MaTemaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKEHUIO H3YYEHUS MAaTeMaTUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 npodecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOoro kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kiacce — 102 yaca (3 yaca B Hegeno), B 11 kmacce — 102
yaca (3 Jaca B HEJIeINIO).

VYuebnslii Kypc «BeposTHOCTB U cTaTUCTHUKAY YIITYOJIEHHOTO YPOBHS SIBISIETCS
MPOJIOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOTO YYEOHOro Kypca YriayOia&HHOTO
YPOBHSI Ha YPOBHE CpeHET0 0011ero oopa3oBaHus. Y4eOHbIN Kypc MpeIHa3HAUYCH
11 OpMUPOBaHUS Y OOYYAIOIMIMXCSl CTATUCTUYECKOM KYJIbTYpbl M MOHUMAaHUS
pOJM TEOPUM BEPOSITHOCTEM KaK MAaTeMaTHUYE€CKOTrO MHCTPYMEHTA ISl U3YUYEHUS
CIIyJailHBIX COOBITHIA, BETMYMH U MporieccoB. [Ipu n3yuennn Kypca o0oramarTcs
MPEACTABICHUS] OOYYaIOMUXCA O METOJaX HCCIEOBaHUS W3MEHUYMBOTO MHPA,
pa3BUBAETCA TMOHMMAHUE 3HAYUMOCTH U OOIIHOCTHM MaTEMaTUYE€CKHUX METOJ/OB



IIO3HAHUS KAK HEOThEMJIEMOHW YaCTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHPOBO33PEHU.

Conmepxanne ydeOHOro Kypca HampaBiIeHO Ha 3aKpeIUIeHWe 3HaHUH,
MOJIYYEHHBIX MPU U3YyYEHUU Kypca Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHus, U
Ha pa3BUTHE MPEACTABICHUN O CIy4YalHBIX BEIMYMHAX W B3aHMMOCBA3SAX MEXKIY
HUMH Ha Ba)KHBIX MPHUMEpPaX, CIOKEThI KOTOPBIX MOUYEPIHYTHI U3 OKPY>KAIOIIETO
mupa. B pesynbrare y 00ydarommxcs 10KHO chOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee yOoTpeOUTEIbHBIX U OOIIUX MaTEMAaTUUECKUX MOJIETISX, UCIOJIb3yEMbIX
JUTSI OTTCAHUS aHTPOTIOMETPUUECKUX U JieMOrpaduyeCKUX BEJIMYUH, TOTPEITHOCTEN
B pa3NIMYHbIC POJIa U3MEPEHUSIX, JUTUTEIILHOCTH O€30TKAa3HOU PadO0Thl TEXHUYECKHUX
YCTPOMCTB, XapaKTEePUCTUK MAaCCOBBIX SIBIICHUI U MPOIECCOB B 00IIECTBE. Y YCOHBI
Kypc sBisieTcss 0a30il 11 OCBOEHHSI BEPOSTHOCTHO-CTATHCTUYECKHX METOJIOB,
HEOOXOIMMBIX CHEIUANCTAM HE TOJIbKO MHKEHEPHBIX CIEIMAIbHOCTEN, HO TaKXKe
COILIMAJIBHBIX U TICUXOJIOTUYECKUX, ITOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHbBIE HAYKH
B 3HAQUMUTEJIIbHOM MeEpe UCHOJB3YIOT anmnapar aHajiu3a OOJbIIUX JaHHBIX.
[lenTpanbHyl0 4YacTh y4eOHOTO Kypca 3aHMMAaeT OOCYXIEHHE 3aKOHA OOJIbIIUX
yucen — (PYHIaMEHTaJbHOTO 3aKOHAa NPHUPOAbI, MMEIOLIEr0 MaTeMaTUYECKYIO
dbopmanuzaiuio.

B cooTBeTcTBUM C yKa3aHHBIMH LIETSIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YrayOJEHHOM YpOBHE BBIJEIEHBI OCHOBHBIE
coziepkaresibHble TUHUM: «CiyyaiiHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBIIIUX YUCEID).

[ToMuMO OCHOBHBIX JTUHUW B y4€OHBIN KypC BKJIIOYEHBI JIEMEHTHI TEOPHH
rpaoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC JUJISl IOJHOLEHHOIO OCBOEHUS
MaTepuana JaHHOTO Y4YeOHOTO Kypca M CMEXHBIX MaTEMaTHYECKHUX Y4YeOHBIX
KYpCOB.

Coneprxanue muann «CiydaiiHbIe COOBITUS U BEPOSITHOCTHY CITY>KUT OCHOBOM
Uit opMUpOBaHUST TPEJACTABICHUN O PACIPEICICHUH BEPOSTHOCTEH MEXIY
3HAYEHMSIMH CIIyYalHBIX BEJIMYMH. BaXkHyt0 4acTh B 3TOW COAEPKATEIbHON JIMHUN
3aHMMAeT HW3YYEHUE T'€OMETPUYECKOTO0 M OMHOMHAIBHOIO paclpeiesieHuid |
3HAKOMCTBO C MX HEMPEPBIBHBIMU AHAJIOTAMHM — MOKA3aTEJbHBIM U HOPMAaJbHBIM
pacrpenencHusIMHU.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMUA CIIyYalHbBIMA BEJIMYMHAMU H
pacnpesiefieHussMH, aKLUEHTUPYIOT BHUMaHUE OOYYalolMXCS Ha OMNHCAaHUU U
U3YYEHUU CITyYalHbIX SIBJIEHUN C MOMOIBIO HENpepbIBHBIX (QyHKIMI. OCHOBHOE
BHUMAaHUE YAEISAETCA MOKa3aTeIbHOMY U HOPMAJIbHOMY PacIpeeICHUsIM.

B ydyeOHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIBHOE M3YYEHHE CBSI3U
MEXKJy CIy4yalHbIMH BEJIMYMHAMU W OINHUCAHHE 3TOW CBSI3M C I[OMOIIbBIO
kod(pdulieHTa KOppeJsilud U €ro BBIOOPOYHOTO aHajiora. IJTU DJIEMEHTHI



CoJiepKaHus pa3BUBAIOT TeMY «JluarpaMMbl pacCEMBaHUsD), U3YYEHHYIO Ha YPOBHE
OCHOBHOTO 00111er0 00pa30BaHUs, 1 BO MHOTOM OTIMPAIOTCS Ha CBEJICHUS U3 KypCOB
anreOpbl U TEOMETPHH.

Emé oauH »osneMeHT  coaepkKaHusd, KOTOpBIM  Ipe/ularaercsi  Ha
O3HAKOMMTEJIBHOM YPOBHE — IIOCIEIOBATEIBHOCTh CIy4YallHbIX HE3aBUCHUMBIX
COOBITHH, HACTYNAIOIUX B €UHUIY BpeMeHH. O3HAKOMIIEHHE C PaCIpeAeIeHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep M
SBJIIETCSL aKTyaJlbHBIM JUIsl OyQyUIMX aOUTYypUEHTOB, MOCTYMAOIINUX HA y4eOHbIE
CHELIMAJIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HAayKaM{, IICUXOJIOTMEH U
yIPaBICHUEM.

Ha uzyuyenue yueGHOro Kypca «BeposTHOCTb U CTaTUCTHKAY Ha YriyOJIeHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kinacce — 34 vaca (1 yac B Hegento), B 11 kiacce
— 34 yaca (1 gac B Hezemio).



COJAEPKAHUE OBYUEHUASA
10 KJIACC (aareopa)

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JelictBuTenpHble 4uciia. PanuoHabHBIE W UPPALMOHAIBHBIE YHUCHA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenpr ¢ 1ensIM HokaszareneM. buHoMm Heiotona. HMcnoan3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapu¢pma. JleciTuuHbIE U HATypaJIbHbBIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHBbIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOTOWIEH ¢ ocTaTKOM. Teopema be3zy. MHOrouJieHb!I ¢ 1IeIbIMU KO3 PUIIUEHTAMHU.
Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalMoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHUS MOKa3aTeIbHBIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHHH. PellieHne TpuroHoMeTpu4eCKuX ypaBHEHU .



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CuUCTEMBbl JIMHEHMHBIX
ypaBHeHUI. OnpenenuTens MaTPUILLI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHMI. PelleHne NpUKIAagHBIX 3a[ad C MOMOIIBI) CHCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HAyKU U peabHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuusa, crnocoOsl 3amanus ¢GyHKIUH. B3anmHO oOpaTHBIe (QYHKIHU.
Komnosumuss ¢ynkuuidt. I'padux QyHkmmmn. DiaemeHTapHbIe NpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOXKeCTBO 3HaueHud (yukumu. Hymu ynkium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. ColicTBa U rpaduk KOpHs N-0i CTENEHU KaK GyHKIMUK OOpaTHOM CTENEHU
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast U Jjorapudpmuyeckas (yHKIHUUA, UX CBOWCTBA W TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHAYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEIILHOCTH.
HcTopusi BOZHUKHOBEHHUS MaTEMaTHMUECKOIO aHaJIM3a Kak aHaiau3a OECKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH TeOMETpUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CIOKHBIX
npoueHTOB. Mcnonp30BaHWE MPOTrpeccMy Uil  PELICHHs] pealibHbIX —3a4ad
IPUKJIAJHOIO XapaKTepa.



HempepsiBHBIE (QYHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3aaay.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOro OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KJIACC (aare6pa)

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, aropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yucnamu. M300paxkeHHe KOMIUIEKCHBIX YHCEN Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

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

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTEMATHYECKUX
3a]1a4 ¥ 3a/1a4y U3 pa3lInuHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALHS
MOJIyYEHHBIX PE3yJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronometpuyeckue GyHKINH, UX CBOWCTBA U TPadUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPHU PEUICHUM 3aad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboapuIero 1 HAMMEHbILIEr0 3HAYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON [JIsl HAXOXKJEHUS HAWIY4YlIero peleHus B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WuTerpan. ['eomeTpryeckuil cMbICI UHTETpaIa. Berauciienre onpeneaéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX IPOLECCOB C TMOMOIIBI U depeHInanIbHbIX
YPaBHEHUM.

10 KUITIACC (reomerpus)

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpuu. Touka, TpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TMOCTPOECHUU CTEPEOMETPUM:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOe pacnosnoxkeHue MpsMBIX B IPOCTPAHCTBE: IEpECEKaroLIrecs,
napajyielibHble W CKpelluBarouecss mnpsMble. [Ipu3HaKu CKpenuBaroOIUXCs
npsambIX. [lapaniensHOCTh NPSIMBIX U MJIOCKOCTEHN B MPOCTPAHCTBE: MapasljiesibHbIe
IpsiMbIE B MPOCTPAHCTBE, MAPAIIEIIBHOCTD TPEX MPSAMBIX, apalIEIbHOCTh NPSIMON



u 1uiockocTH. IlapanmienbHoe M LEHTpalIbHOE MPOCKTHUPOBAHUE, HU300pakeHHUe
¢uryp. OCHOBHBIE CBOMCTBA MapaJJICIbHOTO TNPOEKTHpoBaHUs. W300paxkeHue
buryp B mapayuienbHOM MPOEKIUHU. YTJIbl C COHANPABICHHBIMUA CTOPOHAMH, YTOJ
ME¥XKy NMPSAMBIMH B IIPOCTPAaHCTBE. [lapaiienbHOCTh MIJIIOCKOCTEN: NapajliebHbIC
IJIOCKOCTH, CBOWCTBA IapaJijIeIbHbIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelenuIle],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIISIPHBIE MIPSIMBIE B
MIPOCTPAHCTBE, NPSAMBIE MNapAJUICIbHBIE W MEPHECHAUKYISIPHBIE K IUIOCKOCTH,
MpU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM U IUIOCKOCTH, TEOpeMa O MpsSMOU
NIEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoronajibHOe IIPOEKTUPOBAHHUE.
[leprieHIUKYIISIp W HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, POEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHnnKyIsipHOCTb
IIJIOCKOCTEN: INPU3HAK MEPHEHAUKYIIPHOCTH ABYX ILIOCKOCTEW. TeopeMa o Tpéx
MEPIICHIUKYIIAPAX.

VYrnsl B MPOCTPAHCTBE: YroJl MEXAY HPSIMOM M IIOCKOCTBIO, JBYIPAHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOIO yrila. TpEXrpaHHBI 1 MHOTOTPAHHBIE YTJIBI.
CBOiICTBA ITOCKKUX YTJIOB MHOTOTPaHHOTO yria. CBOMCTBA MJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuI1a. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO YTJIa.

MHoOrorpaHHuKHU

Buasl MHOrorpaHHuKOB, pa3BépTKa MHOrorpaHHuka. Ilpmsma: n-yrospHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsi IPU3MbI, OOKOBAsi M MOJIHAS MOBEPXHOCTh MPU3MBI.
[Tapaiutenenurie s, TpsAMOYTOJIBHBIN NTapaJIEICIIUIE U €r0 cBoMicTBa. KpaTyanimme
NyTH Ha TNOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: N-yronbHas nupaMuja, NpaBUIbHAS U yCEUEHHAs
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHEel NpaBWIBHOM NUPaAMUIbL.
[IpaBunbHBIE MHOTOTPAaHHUKM: IMpPaBUJIbHAS IIPU3Ma WU MpaBUJIbHAsA NHUPAMUJA,
paBUJIbHAS TPEYTOJIbHAS TUpaMuUa U MPaBUIIBLHBIN TETpadap, KyO. [Ipencrasienue
O MPAaBUJIBHBIX MHOTOTPAHHUKAX: OKTA3AP, JOAECKASAP U UKOCABP.

BrluncneHre 9SI€MEHTOB MHOTOTPAHHUKOB: péOpa, AuaroHaiu, YrJbl.
[Inomans OOKOBOW MOBEPXHOCTH W TIOJHOM MOBEPXHOCTH MNPSIMOW IPHU3MBI,
TJI0IAh OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOi Tpu3Mel. [[nommaas
OOKOBOIl MOBEPXHOCTHM M TOBEPXHOCTH MPABUIBHOW MUPaMHIbI, TEOpEMa O
TUIOIIAAN YCEUEHHOU TUPAMU/IBI.

CumMeTpuss B NOPOCTPAHCTBE. JIEMEHTHl CHUMMETPUM  IPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsi B MPaBWIHBHOM MHOTOTPAaHHUKE: CHUMMETPUS
NapajuieJenunea, CUMMETPUS IPABWIBHBIX IPU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE



[loHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApHBbIE, COHANPABJICHHBIE W IMPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPBI. lIpu3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamenenunena. Teopema O pas3loKEHHMM BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsmoyrospHass  cucreMa  KOOpIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOPAMHATaMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJN Mexay BekTopaMu. CKalaspHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC (reomeTtpus)

Tena Bpamenust

[ToHATHSA: IMWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAss ITOBEPXHOCTD,
chepuueckas MOBEPXHOCTb, oOOpasyromue noBepxHocTel. Tena BpalueHus:
HWJIMHP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxeHue cepbl
U IJIOCKOCTH, KacaTelabHas MIOCKOCTh K chepe. M3o0paxkeHue Ten BpalieHUs: Ha
mockocTh. Pa3BépTka nunmuapa u konyca. Cummerpust chepsl U mapa.

O0béM. OcHoOBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
IPSIMOYTOJILHOTO Tapajulenenurnena 1 ciaeactBusi u3 He€. OO0bEM mpsiMoil U
HAKJIOHHOW MPU3MBI, IIIKHJpA, TUPaMUIbl U KoHyca. O0BEM 11apa U MapoBOro
CErMEHTAa.

KoMOuHanuu Tenm BpamieHuss W MHOTOTpaHHWKOB. [Ipu3ma, BImcaHHas B
UWIMHAP, ONHCAHHAs OKoJo wuiauHApa. Ilepeceyenne cdepsl U 1mapa c
miockocThio. Kacanue mrapa u cdepsl miockocTbio. [loHATHE MHOTOTpaHHHKA,
OMMMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpAIlICHUS.

[1nomanas MOBEPXHOCTH IUIWHIpA, KOHYyCa, MJIOMaab chepbl U e€ 4JacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIANECH MMOBEPXHOCTEN
noaoOHeIX ¢uryp. IlpeoOpazoBanue momoOus, roMmorerus. Pemienwe 3agady Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue cedeHmii MHOTOTPaHHUKOB U T€J BPAIEHUS: CEUCHUS IIIITNHAPA
(mapaJyuienbHO M MEPIEHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YepPE3 BEPIIUHY), CEUCHUS Iapa, METOIbI ITOCTPOCHHUS
CEUEHHUIN: METOJ CIIEJIOB, METOJ BHYTPEHHETO MPOEKTUPOBAHMSI, METO MepeHoca
CEKYILIEH TNTIOCKOCTH.

BeKTOpbl H KOOPAMHATHI B MPOCTPAHCTBE

BekTopsl B ipocTpancTBe. Onepanuu HaJ BEKTOpamMu. BekTropHoe yMHOKEHHE
BekTOpoB. (CBOICTBA BEKTOPHOTO yMHOXEHHUs. lIpsiMmoyronpHas cuctema



KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PaznmoxkeHuwe BekTopa mno
0azucy. KoopanHaTHO-BEKTOPHBIA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1a4.
J{BUKeHUsI B IPOCTPAHCTBE
JBmwxenus: mpoctpanctBa. OToOpakeHus. [[Br>kKeHUs W paBEHCTBO (uryp.
OO6mue cBoiicTBa JBW)XKEHUH. Buabl JBWKEHUN: TapauIebHBIM IEPEHOC,
LEHTpaJbHasl CUMMETPUS, 3€pKajJbHasi CUMMETpHs, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus mogodus. [Ipsmas u chepa Diinepa.

10 KJIACC (BeposSTHOCTh M CTaTUCTHKA)

['pad, cBs3HBIN rpad, myTH B rpade: ukisl U nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha iockocTu. JlepeBbs.

CrnyualiHble SKCTIEpUMEHTHI (OTIBITHI) U CTy4aiiHble COOBITHS. DJIEMEHTapHBIC
coObITUs (MCX0bl). BeposTHOCTH ciydailHOTO coObITHSA. Bau3ocTh 4acTOThI U
BEPOSATHOCTU COOBITHI. CydaifHbI€ OMBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Omnepatnuu Haj COOBITUSIMU: MepecedeHue, 00beIuHEHNE, TPOTUBOIIOIOKHBIC
coObITHs. Jlnarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nosHou BeposTHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIi ONBIT (MCTIBITAHKE), YCIIeX U Heyaada. HezaBucumsie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 1O MEpBOro ycrexa. IlepectanoBku
u dakropuan. Yucno coueranuit. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX UcTIbITaHUN bepHymn. CiydaifHbii BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

CnyuvaitHas  BennunHa. Pacnpenenenne  BeposAtHocte.  [{mnarpamma
pacnpenenenud. Onepanuu HaJl CIy4yalHbIMU BeJIMYMHAMU. buHapHas ciaydaiiHas
BesiMuuHa. lIpumepsl pacnpeneneHuii, B TOM 4YHUCIE TE€OMETPUUYECKOE W
OMHOMMAIILHOE.

11 KJIACC (BeposSTHOCTb U CTaTUCTHKA)

CoBMeCTHOE paclpeelieHue JBYyX CIIy4alHbIX BeaMuMH. HezaBucumele
CIIy4aliHbIE BEJIMYHHBI.

MaremaTudyeckoe OXHUJAaHUE CIy4yalHOW BEJIMYMHBI (paclpeesiCHus ).
[Ipumepsl TMpUMEHEHUsT MaTEMaTUYECKOro OXXKHAAaHMs (CTpaxOBaHME, JIOTepes).
Matematuyeckoe oxugaHue OMHAPHOW Cly4yaliHON BenWuyuHbBI. MaTeMaTtnyeckoe
OKMJAHUE CYMMBI CIIy4alHBIX BEJIMYMH. MaremMaTndeckoe  OXUAaHue
reOMETPUYECKOT0 U OMHOMUAIILHOTO Pacpe/IeIICHUH.



Jucnepcuss W CTaHAApPTHOE  OTKIOHEHUE  CIIyYalHOW  BEJIWYHHBI
(pactipenenenus). Jlucriepcust OMHAPHON CIydyalHON BEIMYMHBI. MaTeMaTHIECKOEe
OKWJIaHUE MPOU3BENCHHUS U TUCTIEPCUS CYMMbI HE3aBUCUMBIX CITy4YaiiHbIX BEJINYUH.
Jucnepcusi W CTaHAApTHOE OTKJIOHEHHE OWHOMHUAIBLHOTO pacHpe/ieNCHus.
Jucnepcus 1 CTaHAAPTHOE OTKIOHEHUE TEOMETPUUECKOTO PaCIpPEACIICHUSI.

HepaBenctBo YeoObiméBa. Teopema UeoOniméBa. Teopema bepuymnu. 3akon
Oonpmmx  uyucen. BeiOopounslii  MeTrox  uccienoBaHuil.  BriOopouHble
XxapakTepucTuku. OLEHUBAaHUE BEPOSTHOCTH COOBITHS MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX TUITOTE3 € MOMOLIBIO U3YUEHHBIX PACIIPEICICHUMN.

HenpepeiBHbIE ciyyaliHble BelW4yuHbL. [Ipumepbl. DyHKIMS TUIOTHOCTH
BEPOSATHOCTH pacmnpenesieHus. PaBHOMepHOE pacnpeneneHue M €ro CBOWCTBA.
3ajauu, NpUBOASIINE K MTOKA3aTEIbHOMY pACHpPEAEICHHIO. 3a1a4u, MPUBOISIINE K
HOPMAJIBHOMY  PacIpeaeICHHUIO. DyHKIUA IJIOTHOCTH BEPOSITHOCTH
NOKa3aTeIbHOIO pacnpeesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacrtpenenenHusa. PyHKIUSA ITIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PAaCTIPEIECIICHUS.

ITocaenoBaTelbHOCTh  OAWHOYHBIX  HE3aBHUCHMBIX  COOBITHH.  3ajauwu,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuanusa 1Byx ciydaiiHeix BenuduH. KodadduimeHt auHEHHOM
koppemsiiui.  CoBMecTHble  HAOMIOAGHMST JIByX  BEJIWYMH. BbpIOOpOUHBIi
Kod(phuULMEeHT Koppenauuu. Paznuune Mexay JTUHEWHOW CBS3bI0O U MPUYUHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccus, METOI HANMEHBIINX KBaJAPATOB.



TIJIAHUPYEMBIE PE3VJIBTATBI OCBOEHMS YYEBHOI'O KYPCA «Maremarukay (YTJIYBJIEHHBI YPOBEHB) HA YPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOPMUPOBAHHOCTh T'PaKAAHCKOW TO3UIIMH OOYYarOIIErocss Kak aKTUBHOTO M OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOrOo OOIIEeCTBa,
MIPEICTABIICHUE O MAaTEMAaTHYECKHX OCHOBaX (YHKIIMOHWUPOBAHHS DPA3IUYHBIX CTPYKTYP, SBICHHH, MPOIEAYp TPaKIAHCKOTO OOIIECTBA
(BBIOOPBI, OITPOCHI M IPYTOE€), YMEHHUE B3aUMOICHUCTBOBATH C COIMMAIbHBIMIA MHCTUTYTAMH B COOTBETCTBHH C MX (DYHKIMSIMU W HA3HAUYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON T'PaKIaHCKONW WJICHTHYHOCTH, YBOKCHHUS K MPOIUIOMY U HACTOSIIEMY POCCHMCKONM MaTeMaTHKH,
[ICHHOCTHOE OTHOIICHHE K JOCTH)KCHHSM POCCHUHUCKMX MAaTeMAaTHKOB W POCCHMCKON MaTEeMaTHYECKOM ITKOJbI, HCIOJIb30BaHUE JTHX
JTOCTIDKCHHUI B IPYTUX HayKaX, TEXHOJOTHAX, chepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HaHME JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoaa, chOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHUS, dTUUYECKOTO ITOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHHEM JTOCTHKEHUM HAyKU U JIEATCIbHOCTBIO YUYEHOr0, OCO3HAHHME JIMYHOTO BKJIAJa B MOCTPOCHHUE
YCTOMYUBOTO OyayIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIECHHE K MUPY, BKITIOUAsl 3CTETUKY MAaTEMAaTUUECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, pacCyKACHUH,
BOCIIPMUMYHMBOCTH K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHBIX BUJIOB HCKYCCTBA;

5) pu3uvYecKOro BOCIUTAHUS:

c(hOPMUPOBAHHOCTh YMEHUS NPUMEHSTh MaTeMaTHYECKUE 3HAHUA B HHTEpecax 3J0pOBOTO M Oe3omacHoro obpasza KU3HH,
OTBETCTBEHHOE OTHOIIECHHE K CBOEMY 3/I0POBBIO (3I0pOBOE MUTaHWE, COATAHCUPOBAHHBIM PEXUM 3aHATUW W OTIbIXa, pEryJisipHas
dbu3nYecKas akTUBHOCTB), (PU3NYSCKOE COBEPIICHCTBOBAHUE MPHU 3aHATHIX CIIOPTUBHO-03I0POBUTEIBHON IEATEIIBHOCTHIO;

6) TPy10BOT0 BOCIIMTAHUSI:

TOTOBHOCTh K TPYIy, OCO3HAHHME IIEHHOCTH TPYAOJIO0Ws, WHTEpPEC K pa3nuuHbIM cdepam mTpodhecCHOHATHLHOW NeaTebHOCTH,
CBSI3aHHBIM C MAaT€MaTUKOM M €€ MPUIIOKEHUSMH, YMEHUE COBEpIlaTh OCO3HAHHBIM BBIOOp Oyaymied mpodeccur U peaau30BBIBATh
COOCTBEHHBIE )KU3HEHHBIE TIJIaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MAaTEMAaTUUECKOMY 00pa30BaHUIO U CAaMOOOPa30BaHUIO Ha TPOTSHKEHUHU BCEH
YKU3HH, TOTOBHOCTH K aKTUBHOMY YYAaCTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMAaTUYECKON HATIPABICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMSA



c(hOpMUPOBAHHOCTh JKOJOTHYECKON KYJIbTYphl, MOHUMAHWE BIUSHHUS COIMATHLHO-DKOHOMHYECKHX TIPOIECCOB HA COCTOSHUE
OPUPOTHON M COLMAIBHOW Cpebl, OCO3HAHHE TIJIOOATBHOTO XapakTepa HSKOJOTHYECKHUX MpoOjeM, OpHUEHTAlUs Ha NpPUMEHEHUE
MaTEeMaTUYECKUX 3HAHUM JUIs PelIeHMs 3ajlad B OOJacCTH OKpYXKalolIeW cpenbl, IIaHUPOBAHME TOCTYMKOB M OIEHKH MX BO3MOXKHBIX
MOCJIE/ICTBUM ISl OKPYKalOLIeH Cpeibl;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKW W OOINECTBEHHOW IMPaKTHKH,
MOHMMAaHUE MaTEMaTHYECKONW HAyKHh Kak cdepbl YeIOBEUECKOW IeATEILHOCTH, JTAnoB €€ pa3BUTHUA W 3HAYUMOCTH JJIA Pa3BUTHSL
MBUJTM3AIINH, OBJIAJICHUE SI3bIKOM MAaTEMATHKU U MaTeMaTUYECKON KYJIbTYpOH KaK CPEeICTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYILIECTBIIATh
MPOEKTHYIO M MCCIIEIOBATENBCKYIO JESTEIbHOCTh MHIUBUAYATIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSI

ba3oBble Jioruyeckue aeiicTBusl:

BBISIBIISITH M XapaKTEPU30BaTh CYIIECCTBEHHbIEC MPU3HAKM MAaTEMAaTHUYECKHX OOBEKTOB, MOHSATHUN, OTHOIICHUN MEXIy MOHSTHUSIMH,
dbopMyIMpoBaTh OMNpEACICHUS TMOHSATUN, YCTaHABJIMBATh CYHICCTBEHHBINM MpPHU3HAK KiacCU(PUKALUU, OCHOBAaHUA i1 O0O0OIIEHUS U
CpaBHEHUS, KpUTEPHUH MPOBOJANMOTO aHAJIN3A,

BOCIIPHHUMATh, JOPMYITHPOBATH U TPEOOPA30BLIBATE CYK/ICHUS: YTBEPAUTEIIbHBIC U OTPUIIATEIbHBIC, AMHUYHBIC, YaCTHBIC U O0IIHE,
YCIIOBHBIC;

BBISIBJIITH MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUUs B (PaKTax, JAHHBIX, HAOIIOJCHUSIX U YTBEPKICHUSX,
npeayiaraTh KpUTEPUHU ISl BBISIBJICHUSI 3aKOHOMEPHOCTEH U MIPOTUBOPEUUIA;

JIeaTh BBIBOJIBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX U MHAYKTHBHBIX YMO3aKIIFOUCHHH, YMO3aKITFOUCHHH 110 aHAIOTHH;

MPOBOJUTh CAMOCTOSITEIBHO JIOKA3aTelIbCTBA MATEeMAaTHYECCKUX YTBEPXKACHUH (MpsMbIE W OT TPOTUBHOTO), BBICTPAUBATH
apryMEHTAIUIO, TPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKIACHUS U BHIBOJIBI;

BBIOMPATH CIOCO0 petieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBLKO BAPUAHTOB PEIICHUS, BHIOMPATh HANOO0JIe€ TTOAXOASIINN ¢ YIETOM
CaMOCTOSITEJIHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaregbcKkue 1eHCTBUA:

WCITOJIB30BaTh BOIPOCHI KaK MCCIICIOBATEBCKUA HHCTPYMEHT IMO3HAHUS, ()OPMYITHPOBATH BOMPOCHI, (PUKCHUPYIOIIHNE MPOTHBOPEUHE,
npo0iemMy, yCTaHaBIMBATh UCKOMOE U TaHHOE, (hOPMHUPOBATH THIIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

MPOBOJIUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, MCCIIEIOBAHUE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
00BeKTa, SIBJICHUS, TIPOIIECCa, BHISBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMU, SIBJICHUSMHU, TIPOIIECCAMH,



CaMOCTOSITEIBHO (POPMYIMPOBATH OOOOIIEHNSI M BBIBOJIBI TIO PE3yIbTaTaM MPOBEAEHHOTO HAONIOJACHUS, UCCIEIOBAHUS, OIECHUBATh
JIOCTOBEPHOCTH TIOJYYCHHBIX PE3yIbTaTOB, BBIBOJIOB U 0000IIECHNI;

IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIIBUTATh MPENOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH Je(hUIIUTHI HHPOPMAIIMH, TAHHBIX, HEOOXOAUMBIX JIJIs OTBETA Ha BOMPOC U JIJISl PEIICHUs 3a/1a4K;

BBIOMPATHh HH(POPMAIIUIO U3 KCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HH(POPMAITHIO
pPa3TUYHBIX BUIOB B (POPM IIPEICTABIICHNUS,

CTPYKTYPUPOBATh HHPOPMALIUIO, MPEJCTABIATE €€ B Pa3IMUHbIX PopMax, HWILTIOCTPUPOBATH rPaduUIeCcKu;

OIICHUBATh HAAEKHOCTh MH(POPMAIIUU TIO CAMOCTOSITENBHO CPOPMYIUPOBAHHBIM KPUTEPUSIM.

KoMMyHUKAaTHBHbI€ YHHMBeEpPCaJIbHbIE Y4eOHbI€e AelCTBHS

OoO0menue:

BOCIIPUHUMATh U (POPMYITMPOBAThH CYXJICHHUS B COOTBETCTBUU C YCIOBUSIMH U IEISIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpa)kaTh
CBOIO TOYKY 3PCHHS B YCTHBIX M MHUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PEIICHHs 3aa4d, KOMMCHTHPOBATH IOTYYCHHBIHN
pe3yibTarT;

B X0Jie OOCYXXJICHHMS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCY)KIaeMOM TeMbl, MPOOJIEMBbI, peliaeMol 3aJadd, BBICKA3bIBaTh HJICH,
HalleJICHHBIC Ha TIOMCK PEIICHUS, COMIOCTABIISTh CBOM CYXKJICHHS C CY)KJICHUSMH IPYTUX YYACTHHKOB JWAora, OOHapy>KMBaTh pazinuve U
CXOJICTBO TIO3UITUH, B KOPPEKTHOU (hopme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

MPEACTABIIATh PE3yIbTaThl PEIICHUS 3a7a4M, SKCICPUMEHTa, WCCJICAOBAHMS, IPOCKTa, CaMOCTOATEIHLHO BBIOMpaTh Gopmar
BBICTYIUICHHUS ¢ YIETOM 3aJ1a4 TPE3EHTAIIMN U OCOOCHHOCTEH ayAuTOPHH.

PeryasitTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUSA

Camoopranusanus:

COCTaBJIAITh IUJIaH, AJTOPUTM pELIEHUS 3aJadyd, BBIOMPATh CIOCOO pEIHIeHHUS C YYETOM HMMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUI ¢ yU€TOM HOBOI HH(OpMALIHH.

CaMOKOHTPOJ/Ib, IMOLIMOHAIBLHBIN HHTEJJICKT

BJIAJ€Th HAaBbIKAMHM I[1O3HABATEJIbHOM pe(IEeKCHUH KaK OCO3HAHHSA COBEPIIAEMBIX JACHUCTBUH W MBICIUTENBHBIX IPOIECCOB, HUX
pe3ynbTaTOB, BJIAJIETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIA MpoIlecca U pe3yiibTaTa peleHrss MaTeMaTUIeCKOn 3a/1auu;

IIPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTB IIPH PEIICHUU 3a0a4l, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENLCTB, TaHHBIX, HAMIEHHBIX OIIUOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE pe3y/lbTaTa WENH U YCIOBUAM, OOBSACHATH MPUUYUHBI JOCTHKCHHMS] WIM HEJOCTHKEHHUS PE3yJIbTaTOB
NeATEIbHOCTH, HAXOIUTh OMIMOKY, JaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEIbHOCTD:

HNOHMMATh U UCIOJB30BaTh MPEUMYIIECTBA KOMaHIHOW Y MHAMBUAYAIbHON pabOThl MPU PEIICHUH YYEOHBIX 3aja4, IPUHUMATh LENb
COBMECTHOH JI€ATENbHOCTH, IJIAHUPOBATh OPraHU3allMI0 COBMECTHOW pabOThI, paclpeneisiaTh BUAbl padOT, 1OrOBapUBaThCs, 00CYXKIaTh
MPOIIECC U PE3YNIBTAT PA0O0THI, 0000IaTh MHEHUS HECKOJIBKHX JTOJICH;

y4acTBOBATh B TPYMIOBBIX (hopMax paboTel (00CykIeHUs,, OOMEH MHEHUH, «MO3TOBbIE IITYPMbD» U HUHBIE), BBHIMIOJIHATH CBOIO YaCTh
paboOThl U KOOPIAMHUPOBATH CBOM ACUCTBUS C JPYrUMHU 4YIEHAMHU KOMAaHJbl, OLIEHMBATh KaYECTBO CBOETO BKJIaJa B OOIIMN MPOAYKT IO
KpUTEPUSIM, CHOPMYJINPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

IMPEAMETHBIE PE3YJIBTATDI (anreopa)

K kxoniy o0yuenus B 10 kjacce oOydaromuiicsi MOJYYUT CIEAYIOLIME MPEIMETHBIE PE3ylbTaThl MO OTACIbHBIM TeMaM padoueit
porpaMmbl y4eOHOT0 Kypca «Aniredpa u Hayajga MaTEMAaTHUYECKOTO aHAJIU3ay:

Yucaa 1 BBIYUCTCHUSA:

CBOOOJTHO ONEPUPOBATH MOHIATUSIMH: PALIMOHAILHOE YUCII0, OECKOHEUHAs MTePUOIUYECcKasi IpoOb, MPOIICHTHI, UPPALUOHATHHOE YUCIIO,
MHOYKECTBA PAIIMOHAIBHBIX U JEHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEIBLHOTO YUCIIA;

MPUMEHSITH APOOU U MPOIICHTHI JI PElISHUs MPUKIAAHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciel 3HaHUHN U peabHOM )KU3HH;

MPUMEHSITh TPUOIMKEHHBIE BRIUUCIICHUS, TIPABUJIa OKPYTIICHUSI, MPUKUIKY U OLIEHKY pe3yJibTaTa BEIYUCICHUN;

CBOOOJTHO OMEPUPOBATH MOHATUEM: CTEMEHBb C IEJIbIM IOKa3aTelieM, UCIOJIb30BaTh MOIXOAIIYI0 (POopMy 3amucu IeHCTBUTEIBHBIX
YUCeN AJIsl PEIICHHS TPAaKTUUECKUX 3a]1a4 U MPEACTABIICHUS TaHHBIX;

CBOOOJHO OIEpPUPOBATH MOHATHEM: apU(DMETHUECKHUI KOPEHb HATYPAIbHOUN CTEINEHH;

CBOOOJHO OINEPUPOBATH MOHITHUEM: CTETICHb C PAIlMOHATBHBIM MTOKa3aTeIeM;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: JIOTapU(PM YnCIia, TECITHUHBIE U HATYpaTbHBIC JOTapU(PMBI;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YHUCJIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATUSIMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YMCIOBOTO apryMEHTA.

YpaBHeHHs U HEPABEHCTBA:

CBOOOJHO OIEpPUPOBATH TMOHITUSMH: TOXKJECTBO, YpaBHEHHE, HEPAaBEHCTBO, PABHOCHUJIbLHBIE ypaBHEHUS U YPaBHEHUS-CIICACTBUA,
PaBHOCHUJIbHbIE HEPABEHCTBA;

MPUMEHSTh PA3JIMYHbIE METOJIBI PEIICHUS PAIIMOHABHBIX U APOOHO-pAIMOHATBHBIX YPAaBHEHUM, TPUMEHSATH METO/ WHTEPBAJIOB JIJIs
pELIEHUs] HEPABEHCTB;



CBOOOHO ONIEPUPOBATH HOHATUSMH: MHOTOUJICH OT OJJHOM IIEPEMEHHOM, MHOTOWIEH C 1IeJIbIMU KO3 (QULIMeHTaMU, KOPHU MHOTOUJICHA,
IPUMEHATH JieJIeHHe MHOTOUYJIEHa Ha MHOTOUJIEH C OCTaTKOM, Teopemy besy u Teopemy Buera nnst pemienus 3aaad;

CBOOOJTHO OTIEPUPOBATH MOHITHIMU: CUCTEMA JTUHEHHBIX YPaBHEHUHN, MaTPHIIA, OMIPEACTUTETb MATPUILIBI 2 X 2 U €r0 TeOMETPUUYECKUN
CMBICJI, UCIIOJIb30BAaTh CBOMCTBA OMPENETUTENs 2 X 2 i BBIYMCICHUS €r0 3HAYEHUS, IPUMEHATh ONPEICTUTENN JIJIsl PEIICHUS CUCTEMBbI
JMHENHBIX YpaBHEHUN, MOJICIUPOBATh PEAJIbHbIE CUTYyallMd C MOMOILIBIO CUCTEMbI JMHEHHBIX YpaBHEHHUM, HCCIIEOBATh IMOCTPOCHHbBIE
MOJIEJIH C MTOMOIIBIO0 MaTPUIL M ONpeIeTUTENeH, HUHTEPIPETUPOBATh MOTYUYEHHBINA PE3YIIbTAT;

UCITI0JIb30BaTh CBOMCTBA AEHCTBUI C KOPHIMU JJI IPeoOpa30BaHUsI BbIPAKEHUM;

BBITIOJIHATH MPE0Opa30BAHMS UHCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENEHU C PAlIMOHAIBLHBIM MOKa3aTeleM;

UCII0JIb30BaTh CBOMCTBA JIOrapu(pmMoB Jis TpeoOpa3oBaHus JOTapu(MUUECKUX BhIPAKECHHUI;

CBOOOJHO OMEPUPOBATH MOHATUSAMU: UPPALMOHAIBHBIC, TIOKAa3aTeNbHbIE U JIOTapu(MUUIECKUE YPAaBHEHUS, HAXOJUTh UX PEIICHHS C
MIOMOIIBIO PABHOCHJIBHBIX MEPEXO0/I0B WIIA OCYIIECTBIISAS TPOBEPKY KOPHEH;

MPUMEHATH OCHOBHBIE TPUTOHOMETpHYECKHE (OPMYIIBI A IpeoOpa3oBaHusl TPUTOHOMETPUIECKUX BBIPAKEHUH;

CBOOOJTHO OTEPUPOBATH MOHSATUEM: TPUTOHOMETPUUECKOE YPABHEHHE, IPUMEHSATh HE0OX0aAuMble (HOPMYJIBI JIsl PEIICHUS OCHOBHBIX
TUIIOB TPUTOHOMETPUUECKUX YPaBHEHUM;

MOJICJIMPOBATh PeabHBIC CUTYAIlMH Ha SI3bIKE anreOpbl, COCTABISATh BBIPAKEHUS, YpaBHEHHUS, HEPABEHCTBA MO YCIOBUIO 3aJauH,
UCCIIEIOBATh MMOCTPOCHHBIE MOJIENIN C UCTIOIB30BAHUEM ariapara ajareopsol.

DyHKIUM U TPaPUKU:

CBOOOJTHO OTIEPUPOBATH MOHATUAMHU: (QYHKIHS, CIIOCOOBI 3a7aHusl (PYHKIIMH, B3aUMHO OOpaTHbIC (PYHKIIUW, KOMIO3HUIUS (DYHKIIHM,
rpaduk GyHKIMH, BHITIOIHSITH dJIEMEHTapHbIC MTpeoOpa3oBanus rpaduKoB QyHKITUH;

CBOOOZHO OIEpPHPOBATh MOHATHUSAMHU: OOJIACTH OIpENeTCHHs] W MHOXKECTBO 3HaYeHWH (yHKIMU, HynH (QYHKIWH, TPOMEXKYTKH
3HAKOIOCTOSHCTBA,;

CBOOOJTHO ONIEPUPOBATH MOHIATUSIMU: YETHBIE U HEUETHBIE (DYHKIINH, IEPHOIuYeCKUe GYHKITUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKITHH,
MaKCUMYMbl U MUHUMYMBI (DYHKITUU, HAMOOJIbIIIEE U HAUMEHbIIIEE 3HAaUeHUE (PYHKITUU Ha TIPOMEKYTKE;

CBOOOMHO OMEpUPOBATh MOHATUAMHM: CTETICHHAs (YHKIUS C HATYpaJbHBIM M LIEJBIM MOKa3aTeleM, rpaduK CTENeHHONW (QYHKIHMH C
HaTypaJIbHBIM | LIEJIBIM TTOKa3aTesneM, Tpaduk KOpHs N-0i cTeneHu Kak (GyHKIMK OOpaTHOM CTETEeHU C HaTypadbHBIM MTOKa3aTelIeM;

OTIEpUPOBATh TOHATUSAMU: JIMHEHHAs, KBaJApaTUYHAS W IPOOHO-TWHEHHAs (PYHKIMU, BBIIOJHATH JJIEMEHTApPHOE HCCICIOBAHUE U
MOCTPOEHUE UX TPAPUKOB;

CBOOOJTHO OMEPHPOBATH TMOHATHAMU: TMOKa3aTeabHas W jorapudpmuyeckas (QyHKIIMH, UX CBOWCTBA W TpaduKH, UCIOJIb30BATh UX
rpaduKy TSI pereHUs] ypaBHCHHM;



CBOOOZHO OMEPUPOBATH MOHATHUSAMU: TPUTOHOMETPHUECKAs] OKPYKHOCTb, ONPEEICHHE TPUTOHOMETPUUYECKUX (YHKIIUN YUCIOBOTO
apryMEHTa;

UCIIOJIb30BaTh TpaduKu PYHKIUHN JIs1 UCCIIEI0BAHUS ITPOIIECCOB U 3aBUCUMOCTEHN MPU PEIICHUH 3a]1a4 U3 IPYTUX YUYEOHBIX MPEIMETOB
U pealibHOM KM3HU, BBIpAXKaTh (HOpMyJIaMU 3aBUCUMOCTH MEX]Ty BEIMUUHAMU;

Hauana MaTeMaTH4ecKOro aHajamsa:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: apuUPMETHUECKas U TeOMETpUUecKas IMporpeccus, 6€CKOHEYHO yObIBarolias reoMeTpuyecKas
IpOrpeccusi, TMHEHHBIA U SKCTIOHEHIIHAIBHBIN poCT, (hOpMyJia CI0XKHBIX MPOIIEHTOB, UMETh MPEICTABICHUE O KOHCTAHTE;

WCIIOJIb30BaTh MIPOTPECCUH JIJISl PEUIEHUS PEATBbHBIX 337a4 NPUKIIAJHOTO XapaKTepa;

CBOOOJIHO ONEPUPOBATH MOHATUSAMU: TOCIEIOBATENBHOCTD, CIIOCOOBI 3a/laHUsI TTOCJIEI0BATEILHOCTEH, MOHOTOHHBIE U OTPAHUYCHHBIE
MOCJIEIOBATEIBHOCTH, TOHUMATh OCHOBBI 3apO3KJICHN MATEMATHYECKOTO aHAJIM3a KaK aHaju3a 0€CKOHEYHO MAaJIbIX;

CBOOOJTHO OIEPUPOBATH MOHATUIMU: HENPEPBIBHBIE (PYHKIIMU, TOUKH pa3pbiBa rpaduka GyHKINUN, aCUMIITOTHI Ipaduka QyHKIUY;

CBOOOJIHO ONEpUPOBATh NOHATUEM: (DYHKIIUS, HEPEPBIBHAA HA OTPE3KE, IPUMEHATh CBOMCTBA HEMPEPBHIBHBIX (PYHKIMHI JJI pelICHUs
3ajad;

CBOOOHO ONEPUPOBATh MOHATUSAMU: NIEPBasi U BTOPast IPOU3BOJIHBIE (DYHKLIMH, KacaTellbHas K rpaduky QyHKUIUY;

BBIYKCIIATh IIPOU3BOJHBIE CYMMBI, ITPOU3BEIAEHUS, YACTHOTO M KOMIO3UUMUHU JBYX (DYHKIMI, 3HaTh MPOU3BOJIHBIE 3IEMEHTAPHBIX
dynxumi;

UCIOJIb30BATh TEOMETPUUECKUN U (PU3UYECKUI CMBICI TTPOU3BOIHOMN ISl pEIICHUS 3a/1ay.

MHokecTBa H JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: MHOKECTBO, OTIEpallui HaJl MHOKECTBAMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Il ONHCAHUS PEAIbHBIX IPOLECCOB U SBJIEHUN, IPYA PELICHUH 3a4a4 U3 APYTUX
y4€OHBIX MPEIMETOB;

CBOOOZHO ONEpUPOBATh MOHATHSAMH: OIpEAeNiEHuEe, TEOpPEeMa, YpaBHEHME-CIEICTBHE, CBONCTBO MAaTEMaTH4YECKOro OOBEKTa,
J0Ka3aTeJIbCTBO, PABHOCHIIBHBIE YPABHEHHS U HEPABEHCTBA.

K koniy oOyuenus B 11 kiacce oOydaronIMiicss MOJYYHT CIIEIYIOUIME MPEIMETHbIE PE3YJbTAThl MO OTIEIBHBIM TeMaM paboyeil
nporpamMmsbl yaeOHOTo Kypca «Anredpa U Hadyajla MaTEMaTUYECKOTO aHATIN3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOHO ONEPUPOBATH MOHATUSIMU: HATYPAIBHOE U 11€JI0€ YUCII0, MHOXKECTBA HATYPAJIbHBIX U LIEJIBIX YHCEN, UCIIOIB30BaTh MPU3HAKH
nenuMoctu tenbix ynuces, HOJ[ u HOK HatypanbHbIX uncen Juisl pelieHus 3a1a4, IPUMEHITh anroput™ EBkiunaa;

CBOOOJIHO OIEpUPOBATh MOHSITHEM OCTAaTKa MO MOJYJIO, 3alMChIBATh HATypajbHbIE YMCIA B PA3IMYHBIX MO3ULIMOHHBIX CHUCTEMax
CUUCJIEHUS,



CBOOOHO OMEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHCIIO U MHOKECTBO KOMITJIEKCHBIX YHCEN, TPEICTABIATh KOMILJICKCHBIE YHCIIa B
anreOpanvyeckol U TPUTOHOMETPUUECKOU (hopMe, BBIMONHITH apU(PMETHUYECKHE OMNEpaluyd C HUMH U U300paxkaTb Ha KOOPAMHATHOM
IIJIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:

CBOOOJTHO OMEPUPOBATH MOHATUSMU: UppaAllMOHATIbHBIC, TTOKa3aTeIbHbIE U JIorapu(PMUUYECKue HEPaBEHCTBA, HAXOAUTh UX PEIICHUS C
ITIOMOIIBIO PABHOCWIBHBIX IIEPEX0/IOB;

OCYIIECTBIISITH OTOOp KOPHEN NPU PEIICHUU TPUTOHOMETPUUECKOTO YPaBHEHNUS;

CBOOOJTHO ONEPUPOBATH MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSATh HEOOXO0IUMBbIE (POPMYIIBI JIJIsl PEIICHUsS] OCHOBHBIX
TUTIOB TPUTOHOMETPUUYECKNX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATHh MOHATHSMHU: CUCTEMA M COBOKYIHOCTh YpPaBHEHUH M HEPABEHCTB, PAaBHOCWIIbHBIE CUCTEMBI U CHCTEMBbI-
CJEICTBUS, HAXOAWTh PEUICHUSI CUCTEMbl M COBOKYITHOCTEH palMOHAIbHBIX, UPPALMOHAIBHBIX, MOKA3aTEIbHBIX W JIOrapH(PMUUYECKUX
YPaBHEHUI U HEPABEHCTB;

pelaTh panuoHaIbHblE, UPpPALMOHATIbHbIC, TOKA3aTENbHbIE, JIOTAPU(PMUUECKIE U TPUTOHOMETPUUYECKUE YPAaBHEHUSI U HEPaBEHCTBA,
CoZIepIKaIle MOYJIM U IIapaMeTpBhl;

IPUMEHSATH I'papruecKrue METOJIbI ISl PEIICHHUs YPABHEHUI U HEPABEHCTB, a TAKXKE 3a/1a4 C MapaMeTpamu;

MOJIEJIMPOBATh PEATbHBIE CUTYallUH Ha 3BIKE alre0pbl, COCTABIIATh BHIPAXKEHUS, YPABHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO
3aJla4yM, UCCIIEI0BATh MIOCTPOCHHBIE MOJIENH C UCIIOJIb30BAaHUEM alllapaTa aareOpbl, MHTEPIPETUPOBATh OJYyUYEHHBIA pe3yJIbTarT.

DyHKIUM U rpaPUKHU:

CTPOUTH IPAPUKU KOMIO3UIMH (PYHKLINN C TOMOILBIO 3JIEMEHTAPHOTO UCCIIEIOBAaHUS U CBOMCTB KOMIO3UILIMU ABYX (DYHKILIHIA;

CTPOUTH FTEOMETPUUYECKHUE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAMHATHOW MJIOCKOCTH;

CBOOOJTHO OIEPUPOBATH MOHATUIMU: TPA(YUKU TPUTOHOMETPUUECKUX QYHKLNN;

OPUMEHATh QYHKLIUU AJI1 MOJICIMPOBAHUS U UCCIIEI0BAaHUS pealbHBIX MPOLIECCOB.

Hayasia MaTeMaTH4€CKOI0 aHAIM3A:

UCIOJIb30BaTh IPOU3BOIHYIO JUIsl UCCIIEIOBAHUSA (DYHKIIMM HA MOHOTOHHOCTb U DKCTPEMYMBI;

HAXOJUTh HAaMOOJIbLIEE U HAMMEHbIIIEE 3HaUeHUs! (PYHKIIUU HETIPEPHIBHON HA OTPE3KE;

MCIIOJIb30BaTh MPOU3BOAHYIO Ul HAXOXKJICHHS HAWIYYIIETO PELICHHUS B NPUKIAIHBIX, B TOM YHUCIE COLUUAIbHO-3KOHOMUYECKHX,
3a/1a4yax, JJIsl ONpeAesIeHUs] CKOPOCTU U YCKOPEHHUS Mpoliecca, 3aJaHHOro (hOpMyIIoi win rpadukom;

CBOOOHO ONEPUPOBATH MOHATHIMU: IEPBOOOPa3Hast, ONpeACIEHHBIA HHTETPAJ, HAXOJUTH IEPBOOOPA3HBIE 3JIEMEHTAPHBIX PYHKIIMNA U
BBIYMCIIATH UHTETpall 110 popmysie HoroTona-JleiiOHuLa;

HAXOJUTh TJIOLIAIAHN MIIOCKUX (PUTYp U OOBEMBI TeJl C TOMOIIBIO UHTETPaa;



UMETh MPEJCTABICHNE O MATEMAaTHIECKOM MOJECIIMPOBAHUH Ha IPUMEpPE COCTaBNIeHUs AUPPepeHIINATbHBIX YPaBHEHUH;
pemarb NpUKIAIHbIE 33]1a4d, B TOM YHCIIE COUUATbHO-3KOHOMUYECKOIO U (PU3HYECKOr0 XapakTepa, CPeICTBAMU MaTEMaTUYECKOTO
aHaausa.

INPEAMETHBIE PE3YJIBTATDI (reomerpust)

K xonity 10 kiaacca oOyJaromuiicss HayIuTCs:

CBOOOJTHO OTIEPUPOBATH OCHOBHBIMY MOHATUSMHU CTEPEOMETPHH IIPH PEIICHUHN 33729 ¥ TPOBEICHUH MAaTEMAaTHICCKUX PACCYKICHU;
MPUMEHSTh aKCHOMBI CTEPEOMETPHUH U CIICJCTBUS U3 HUX MPHU PEIICHUN TEOMETPUICCKUX 3a71aY;

KJ1acCU(UIIMPOBATh B3aMMHOE PACIOJIOKEHHUE MPSIMBIX B MPOCTPAHCTBE, TUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX M IJIOCKOCTEH B
POCTPAHCTBE;

CBOOOJTHO OTIEPUPOBATH MOHATUSMHU, CBI3AHHBIMU C YIJIAMH B MMPOCTPAHCTBE: MEXKIY MPSIMBIMU B IMTPOCTPAHCTBE, MKy MPSIMON U
TUTOCKOCTBIO;

CBOOOJTHO OIIEPUPOBATH MOHATHSIMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;

CBOOOJTHO pacro3HaBaTh OCHOBHBIE BU/IbI MHOTOTPAHHUKOB (TIpU3Ma, MUPAMUIA, IPSIMOYTOJIbHBIN Napaljiesienune, Kyo);
KJ1acCU(UIIMPOBATh MHOTOTPAHHUKH, BEIOMpPAs OCHOBAHUS JJIsI KIIACCU(DUKAIINH;

CBOOOJTHO OTIIEPUPOBATH MOHATHIMH, CBI3aHHBIMU C CEYCHHUEM MHOTOTPAHHUKOB INTIOCKOCTBIO;

BBITIOJTHATH TTapAJIJIEIbHOE, IICHTPATLHOE U OPTOTOHAIEHOE MPOSKTUPOBAHUE (PUTYP HA IMITOCKOCTH, BBITIOJHATH U300pakeHUS (PUTYP
Ha TIOCKOCTH;

CTPOUTH CEYCHHS] MHOTOTPAHHUKOB PAa3IMYHBIMU METOJIAMH, BBITIOJNHATH (BHIHOCHBIE) IJIOCKWE YEPTEH U U3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHHU3Y;

BBIYHCIIATH IUIOIIAIA TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma, TUpaMua), TCOMETPUUECKHUX TEN ¢ MPUMEHEHUEM (OPMYIT,
CBOOOJTHO OTIEPUPOBATH MOHATHUSIMH: CHMMETPHSI B IIPOCTPAHCTBE, IIEHTP, OCh U IMJIOCKOCTh CUMMETPHH, IIEHTP, OCh M TUIOCKOCTh
CUMMETPHUU QUTYPHI,

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOITUMHU BEKTOPaM U KOOPJIMHATAM B MIPOCTPAHCTBE;

BBITIOJIHAThH JICUCTBHS HaJl BEKTOPAMH;

pemaTh 3aJ1a4i Ha J0Ka3aTeIbCTBO MaTEMAaTHYECKUX OTHOIICHUH M HAXOXKICHHE TeOMETPHUUCCKUX BEIMYHH, PUMEHSISI N3BECTHBIC
METO/IBI TIPH PEIICHUN MaTEMaTHICCKUX 3a7a4 IMOBBIIIICHHOTO U BEICOKOTO YPOBHS CII0KHOCTH;

MPUMEHSTH TPOCTEUIITHE TIPOTPAMMHBIC CPEICTBA U AJICKTPOHHO-KOMMYHHUKAITMOHHBIE CUCTEMBI TIPU PEIICHUN CTEPEOMETPUIECKUX
3a/1ay;



U3BJIEKaTh, MpeoOpa3oBhIBATh M HHTEPIPETHPOBATH HMHGPOPMALMIO O MPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX (Urypax,
IIPEACTABICHHYIO Ha YEPTEXKAX U PUCYHKAX;

IIPUMEHSTH I0JIy4YEHHBIC 3HaHKS Ha [IPAKTUKE: CPABHUBATHL U AHAJIU3UPOBATH PEAJIBHBIE CUTYALUH, IPUMEHTh U3YYCHHBIE TIOHATUS
B IIpoliecce MOUCKAa PELIEHHs MaTeMaTHYeCKu C(HOpMYIMPOBAHHOW MpPOOJIEMBbI, MOAEIUPOBATh pPEAlbHBIE CUTYallUd HA SI3bIKE
I€OMETPUHU, UCCIIEN0BAaTh MOCTPOCHHBIE MOJEIN C HCIIOJIb30BAHWEM I€OMETPUYECKHX IMOHATHUH M TEOopeM, ammapaTta aiareOpsl,
pemaTh MPakTUIECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYNH;

UMETh MPEACTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHI FT€OMETPHUH KaK COCTABHOM YacTH (PyHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kxonity 11 kiacca oOyJaromuiicss HayquTCs:

CBOOOJITHO OTEpUPOBATh MOHATUSMU, CBSI3aHHBIMU C HUJIUHAPUYECKONU, KOHMUECKOU U CPeprUUeCKOi MOBEPXHOCTIMH, OOBSCHATD
CIOCOOBI MOTYYEHUS;

OTICPUPOBATH TMOHATUSAMH, CBI3aHHBIMH C TE€JIaMHU BPAIICHUS: IMIHHIPOM, KOHYCOM, CHEPOH 1 IIapoM;

pacro3HaBaTth TeJa BpaleHus (IUInHApP, KOHYC, cepa u map) u 00bsICHATH CIOCOOBI TTOJIyYEHUS TEJl BpalllCHHUS;
KJ1acCU(UIIMPOBATh B3aUMHOE PaCIoioKeHue chephl U MIIOCKOCTH;

BBIYHCIIATh BETMYMHBI DJIEMEHTOB MHOTOTPAHHUKOB U TEJ BpalleHusi, 00bEMBI U IJIOMIAN MTOBEPXHOCTEH MHOTOIPAHHUKOB U TEJ
BpaICHUS, TCOMETPUUECKUX TEJl C MPUMEHEHHEM (hOPMYIT;

CBOOOJTHO OTIEPHPOBATH TIOHITHIMH, CBSI3aHHBIMU ¢ KOMOWHAITUSIMH TEJ BPAIICHUS 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIUCAHHBIH
B c(hepy U onucaHHbII 0KOJIO cdepbl, chepa, BIHcaHHAs B MHOTOTPAHHUK WJIH TEJIO BPAIEHUS;

BBIYHCIIATh COOTHOIIEHUS MEXKY TIIOMIAIIMH MIOBEPXHOCTEH U 00bEMaMH MOJOOHBIX TET;

M300pakaTh u3ydaembie (PUTYPHI, BHITOTHATH (BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY,
cOOKy, CHU3Y, CTPOUThH CEUCHUS TN BpAICHUS;

W3BJICKaTh, WMHTEPIPETUPOBATh U MPeoOpa3oBBIBaTh HH(POPMAIMIO O TMPOCTPAHCTBEHHBIX TEOMETPUYECKUX (Hrypax,
MPE/ICTABIICHHYIO Ha YEPTEKAX U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OTIEPAIMK HaJl BEKTOPAMHU;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHCTEMEe KOOPAMHAT;

peniaTh reOMETPUUYECKHE 3a/1a9l Ha BBIYUCIICHHE YIJIOB MEXKY MPSIMBIMU H TJIOCKOCTSIMH, BBIYMCIICHHE PACCTOSSHHM OT TOYKH JI0
MJIOCKOCTH, B 1I€JIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METO/Ia TIPH PEIICHUH;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C JIBUKEHUEM B TIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHHUIA,

BBITIOJTHATHh H300paKECHUSI MHOTOTPAaHHHUKOB M TEJI BPAIICHUS TIPH MMapajuIeIbHOM IIEPEHOCE, IICHTPATbHONH CUMMETPHUH, 3€PKaTbLHOM
CUMMETPHH, TIPH TTOBOPOTE BOKPYT MPSAMOM, MpeoOpa3oBaHmsl MO 100HUs;



CTPOUTH CEYEHUSI MHOTOIPAHHUKOB U TEJI BPAICHUS: CEUCHMS] LIMJIMHIpa (ITapajiebHO U MEPIICHIUKYIISIPHO OCH), CEYEHUS KOHYyCa
(mapasuiesbHbIE OCHOBAHMIO U MPOXO/SAIIUE YePE3 BEPILMHY ), CEUEHUS 11apa;

UCIIOJIB30BaTh METOJBI IOCTPOCHUS CEUYEHMI: METOJ CJIEIOB, METOJ BHYTPEHHETO NPOEKTHUPOBAHUSA, METOJ IEpEHOCA CEKYIIEH
IUIOCKOCTH;

JIOKa3bIBATh T€OMETPUUYECKUE YTBEPKACHUS;

IPUMEHSATH T€OMETpUUECKUe (HaKThI JJIsl PEHICHUS] CTEPEOMETPUUECKUX 3a/1a4, PEIOIAraoIIuX HECKOJIBKO [11aroB pEeIEHUs, €CIIH
yCIIOBUS IPUMEHEHUS 3aJ]aHbl B IBHOHM U HEBHOM dopme;

penaTh 3a7ja4M Ha JOKa3aTeJIbCTBO MaTEMAaTHYECKUX OTHOLIEHUI U HAX0XKACHUE T€OMETPUYECKUX BEJIMUNH;

IIPUMEHATH IPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKHUX 3a/1a4;
IIPUMEHSTh TOJyYEHHBIE 3HAHUS HA NPAKTUKE: CPABHUBATh, AHAIIM3UPOBATH M OLECHHMBATHh DPEAJBHBIE CHUTYyallUH, ITPUMEHSTH
U3YUYEHHBIE TOHATHUS, TEOPEMBI, CBOMCTBA B MPOLECCE IOWCKA PEHIEHUS MaTeMaTH4YeCKH CQPOpPMYIHPOBAHHON MPOOJIEMBI,
MOJEIUPOBATh PEANIBHBIE CUTYAIIMHU Ha SI3BIKE TEOMETPHUH, HCCIIEI0BATH IOCTPOECHHBIE MOJEIH C UCIIOJIB30BAHUEM T€OMETPUIECKHAX
NOHATUN U TEOPEM, amnmnapara aireopsl, pelaTh IPaKTUUECKUE 3aJa4l, CBI3aHHbIE C HAXOKICHHUEM F€OMETPUUECKHUX BEIUYUH;
UMETh MPEACTABICHUS 00 OCHOBHBIX 3TaIlax pa3BUTHUs F€OMETPUM KaK COCTaBHOM 4acTH (pyHIaMEHTa pa3BUTHUS TEXHOJIOTUH.

IHNPEAMETHBIE PE3YJIBTATDI (BeposiTHOCTb U CTATHUCTHKA)

K xoniy 10 kiaacca oOyJaromuiicss HayduTCs:

CBOOOJIHO ONEPHUPOBATH MOHATUAMU: rpad, MIOCKUH rpad, cBA3HbIN rpad, nyTh B rpade, 1Uenb, UK, AEPEBO, CTENEHb BEPUINHBI,
JI€PEBO CIYyYAMHOTO IKCIIEPUMEHTA;

CBOOOJTHO OTMEPUPOBATH MOHATUSIMH: CIIYYailHBIM SKCIIEPUMEHT (OMBIT), CIIy4ailHOE€ COOBITHE, MIEMEHTApHOE CIIy4ailHOEe COOBITHE
(3JIeMEHTapHBIM MCXOM) CIYyYaHOrO OMNbITa, HAXOAUTH BEPOSITHOCTH COOBITHII B OMBITaX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH;

HAXOJUTh U (HOPMYITUPOBATH COOBITHS: TIEpPecCeUCHUE, 0ObEIMHEHNE JAHHBIX COOBITHUN, COOBITHE, MPOTHUBOIOJIOKHOE TAaHHOMY,
UCIIOJIB30BaTh JHMArpaMMbl Dilyiepa, KOOPAMHATHYIO MPAMYIO JUIsl pEHIeHUs 3a7ad, MOJIb30BaThCA (OPMYJION CIOKECHUS
BEPOSITHOCTEH JIJIs1 BEPOATHOCTEH ABYX U TPEX CIIy4allHBIX COOBITHH;

ONEpPUPOBaATh TOHSATHUSMH: YCJIOBHAs BEPOSTHOCTh, YMHOXXEHUE BEPOSTHOCTEHM, HE3aBUCHUMBIE COOBITHS, JIEPEBO CIy4altHOTO
HKCTIIEPUMEHTA, HAXOJUTh BEPOSITHOCTH COOBITUN C MOMOIIBIO MPaBUJIa YMHOXKEHHUS, J€peBa CIy4ailHOTO OIbITA, UCIOJIb30BaTh
dbopmyty monHON BeposiTHOCTH, (popmyiy baiieca mpu pemieHun 3aaad, OnpeaessiTh HE3aBUCUMOCTh COOBITUIN 10 (OpMYJIE U 110
OpraHU3alliy CIY4ailHOTO SKCIEPUMEHTA;



MIPUMEHSATh N3YYCHHBIC KOMOMHATOPHBIE (DOPMYIIBI JIJIsl IEPEUUCIICHUS JIEMEHTOB MHOKECTB, JJIEMEHTAPHBIX COOBITHUH CITy4aiiHOTO
OTIBITA, PELICHHUS 33]1a4 TI0 TEOPUU BEPOATHOCTEM;

CBOOOJTHO ONIEPUPOBATH OHATUSAMU: OMHAPHBIN CITy4yalHbIN ONBIT (MCIIBITAHKE), YCIIEX U HEYy1aya, HE3aBUCHUMBbIE UCTIBITAHUS, CEPUS
UCIIBITAaHUM, HAXOJUTh BEPOSTHOCTH COOBITUI: B CEPUU UCIIBITAaHUI IO IEPBOrO ycrexa, B Cepuu ucnbiTaHuil bepHymiu, B onbiTe,
CBSI3aHHOM CO CITy4alHBIM BHIOOPOM U3 KOHEYHOU COBOKYITHOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: CITydaiiHasi BETMIMHA, PacTIpeIe]ICHUE BEPOSTHOCTEH, AuarpaMMa pacipeesieHus, OnHapHas
cilydaiiHas BETUYMHA, TEOMETPUIECKOE, ONHOMHUATBHOE pacIpeieieHHE.

K kxonity 11 kiacca oOyJaromuiicss HayIuTCs:

OTEepUpPOBATh TMOHATUAMU: COBMECTHOE pACIpEJEICHUE ABYX CIyYalHbIX BEJIUYHH, HCIOJb30BaTh TaOJIMIy COBMECTHOIO
pacrpeneneHus ABYX CIyYalHbIX BEJIWYMH JUISl BBIJICJICHUS PAcHpeAcsiCHUs] Ka)XXJ0W BEJIIMYUHBI, ONpPECICHUs HE3aBUCUMOCTU
CIIy4YalHBIX BEJINYMH;

CBOOOJHO OMNEPUPOBATH MOHATUEM MATEMATHYECKOTO OXKHAAHUS CIy4yallHOW BEJIMUYMHBI (pachpeiesieHus), MPUMEHSITh CBOMCTBA
MaTEMaTUYECKOTO OXKHUJIAHUS TP PEUICHUU 3a/1ay, BHIYUCIATh MAaTEMAaTHUYECKOE OXKUJaHUE OMHOMHAIIBHOTO U T€OMETPUYECKOTrO
pacupeneieHuu;

CBOOOHO OMIEPUPOBATH MOHATUSIMU: JUCIIEPCHS, CTAHIAPTHOE OTKJIIOHEHUE CTy4YaiHOU BEJTMYUHBI, IPUMEHSTH CBOMCTBA JUCTIEPCUU
CIIy4yailHOU BETMYUHBI (pacrpeesieHus) PU PEIICHUH 3a/1a4, BEIYUCIISITH TUCTIEPCUIO U CTAHJAPTHOE OTKIIOHEHUE T€OMETPUUECKOTO
¥ OMHOMMAJILHOTO paclpe/ieICHUM;

BBIYHCIIATH BHIOOPOYHBIE XaPAKTEPUCTUKH T10 TAaHHOW BHIOOPKE U OLICHUBATh XapaKTEPUCTHUKU T€HEPATbHON COBOKYITHOCTH JIaHHBIX
1Mo BBIOOPOYHBIM XapakTtepucTtukam. OIEHUBATh BEPOSTHOCTH COOBITHI W TMPOBEPSTH MPOCTEHIINE CTATUCTUYECKUE THUIOTE3bI,
MOJIB3YSCh U3YYCHHBIMU paclpeaeICHUSIMU.



[ToypouHoe tanupoBanue

Ne Tema KosmuecrBo | KonTpoasnbie | [lata JJIeKTPOHHBbIE
YPOKa 4acoB padoThI usydyenuss | uudposbie
oO0pa3oBaTejibHbIE
pecypcbl
1 MHoecTBO, Oniepaluy HaJl MHOKECTBAMHU U HX 1
CBOMCTBa
2 Jlnarpammsbl Diinepa-Benna. 1
3 [IpumeHeHne TeOpeTUKO-MHOKECTBEHHOT O anmnapaTta | 1
JUTSL OTIUCAHUSI peaIbHBIX MPOLIECCOB U SBJICHUM, TIPU
pelIeHus 3a/1a4 U3 IPYTUX y4eOHBIX NPEIMETOB.
4 Panrionansubie unciaa. OOBIKHOBEHHBIE U 1
JECATUYHBIE IPOOH, TPOLIEHThI, OECKOHEUHbIE
TIEPUOTNICCKUC TPOOH
5 Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTuueckoro | 1

00BEKTa, CIICJICTBHE, IOKA3ATEILCTBO, PABHOCUIIHHEIC
ypaBHeHUsI. TOX/IeCTBA M TOKIACCTBEHHBIC
npeoOpa3oBaHUs

9 [Ipumenenue qpobeit 1 MPOLEHTOB JIsl PEIICHHUS 1
NPUKIATHBIX 3a7a4 U3 pa3IMuHbIX OTpaciiel 3HaHUu’
Y PECAIbHOM KU3HMU.

10 [Ipumenenue apodeii U MPOLEHTOB IS PEeIICHUs 1

MPUKJIAJIHBIX 3a]1a4




11

JlelicTBUTENbHBIC UKcia. PalnoHanbHbIe U
VMPPALMOHAIBHBIC YUCJIA.

12

Apudmerrueckue onepanuu ¢ 1eMCTBUTEIbHBIMU
YU CIaMU

13

Moy JeCTBUTEIBLHOIO YKCIIa U €r0 CBOMCTBA

17 [TpuOnmxEHHBIE BHIYMCIICHUS, IPABUJIa OKPYTJICHHUS,
MIPUKUJIKA U OIIEHKA PE3YJIbTaTa BHIYMCICHUIN

18 YpaBHeHUE, KOPEHb YpaBHEHUA. PaBHOCUIIBHBIE
ypaBHEHHUS U ypaBHEHUs-clieCTBUS. HepaBeHCTBO,
pelIeHre HEpaBeHCTRA

19 Bxoanas konTpoapHas pabora

20 OCHOBHBIE METO/IBI PEIICHUS TENBIX U IPOOHO-
palMOHANBHBIX YPAaBHEHUN U HEPABEHCTB

21 MHorouieHsl OT OJIHOW ITepeMeHHOM. [lenenue

MHOTOWIEHA Ha MHOTOWIEH ¢ ocTaTkoM. Teopema
bezy




25 MHorousens! ¢ neasiMu kodhdunuentamu. Teopema | 1
Buera

26 Perienue cucreM TUHENHBIX ypaBHEHUIN 1

27 Pemienune cucrem JIMHEMHBIX YpaBHEHUI 1

28 Matpuiia CUCTEMBI TUHEWHBIX yPaBHEHUH. 1
Onpenenurens MaTpUILbL 2X2, €r0 FreOMETPHUUECKHUI
CMBICIT 1 CBOMCTBA; BEIUMCIICHUE €r0 3HAYCHHSI

29 Onpenenutens MaTpuIlbl 2X2, ero reomeTpudeckuii | 1
CMBICIT 1 CBOMCTBA; BEIUMCIICHUE €r0 3HAYCHHUSI

33 [IpuMenenue onpeneauTeNs s pemeHus cuctemol | 1
JIMHEWHBIX YPAaBHEHUM.

34 HccnenoBanue nocTpoeHHONH MOJIENH ¢ TOMOUIBIO 1
MAaTpUIl U OIIPEACIIUTENIEH

35 Penienue nmpukiiagHbIX 337124 C TOMOIIbIO CUCTEMBI 1
JIMHENHBIX YPABHEHUN

36 O606mienue 3Hanuii: "Panonanpabie ypaBHeHUS 1 | 1
HepaBeHCTBA. CHCTeMbl TMHEHHBIX YpaBHEHU"

37 OyHKIMSA, criocoObl 3a1anus GyHKIUU. B3anMHo 1
oOpatsble pyHkimu. Komnosumms GyHKImii




41 I'paduk Qynkumu. InemMeHTapHbIC TPEOOpPa3OBaAHUS
rpadukoB pyHKUIMH

42 OO6macTh onpeaesieHus U MHOKECTBO 3HAYCHUI
bynkun. Hynmu dyakuuun. [pomexyTtku
3HAaKOIOCTOSIHCTBA

43 Yérnble u Heu€THbIE PyHKIMHU. [leproanueckue
¢yskiun. [IpoMeKyTKM MOHOTOHHOCTU (DYHKIIUU

44 MakcuMyMbl 1 MUHUMYMBI QyHKIMH. Hanbombiiee u
HauMEHbIlIee 3HaYeHHE (PYHKIIMY Ha IPOMEKYTKE

45 Jluneiinas, kBaapaTudHas U IPOOHO-THHEHHAS

byHKIAHA

49 DeMEeHTapHOE HCCIICIOBAaHUE U TIOCTPOCHHE
rpadukoB STUX QyHKIINH

50 DeMEeHTapHOE UCCIICIOBAHUE H TOCTPOCHHE
rpadukoB 3TUX QyHKIUN

51 CreneHsb ¢ 11eNBIM TToKazateneM. buanom Herotona

52 CreneHb ¢ JEMCTBUTEIIBHBIM ITOKAa3aTeNIeM U €

cBoicTBa. Mcnonb3oBanue noaxoasien Gopmbl




3aIlIuCu I[CﬁCTBHTCJIBHBIX YUCCI OJIs1 pCHICHUA

MPAKTHYCCKUX 3a1a4 U NPEACTABJIICHUA JaHHBIX.

53

CrenenHast GyHKIMS C HATYPAJIbHBIM U 1IEJIIM
nokasaresieM. E€ cBoiicTBa u rpadux

57 KonTponbhas padora: "Crenennas ¢pynkuus. Eé
cBoiicTBa U rpauk"

58 ApudmMeTrnuecKkuii KOpeHb HaTYPAJIbHON CTETICHU U
€ro CBOMCTBA

59 ApudmMeTrnueckuii KOpeHb HaTYPAJTbHON CTETICHU U
€ro CBOMCTBA

60 [IpeoOpazoBanHms YUUCTOBBIX BBIPAKEHUN,
COJICPIKAINX CTCTICHH U KOPHU

61 [IpeoOpazoBanus YUUCTOBBIX BBIPAKEHUM,

coacpxKammux CTCIICHU 1 KOPHHU




73

65 [IpeoOpazoBaHus UUCIOBBIX BBIPAKEHUN,
coJiepaliux CTeneHu u KopHu. Pemienue 3agau

66 Uppanmonansueie ypaBHeHUss. OCHOBHBIE METOTBI
penieHus] UppaMOHATBHBIX YPABHCHHN

67 Uppanuonansueie ypaBHeHHs. OCHOBHBIE METO/IbI
penieHus] UpPaMOHATHHBIX YPABHCHUM

68 Hppanmonansueie ypaBHeHUss. OCHOBHBIE METOTBI
pelIeHUs] UpPALIMOHAIbHBIX YpaBHEHU. Perienue
3a/1a4y

69 PaBHOCHIIBHBIE IEPEXO/IbI B PEILICHUU
UPpAlMOHATIBHBIX YpPaBHEHUIN

PaBHOCUIIbHBIC Nepexoabl B pCIICHUA
HPppallMOHAJIIBHBIX ypaBHeHI/Iﬁ

74

PaBHOCHIIBHBIE IEPEXO/BI B PEILICHUU
VPpalMOHAIBHBIX YpaBHEHUI. Penenue 3anau

75

PaBHOCHIIbHBIE TIEPEXO/BI B PEILICHUU
MppalMOHAIBHBIX YpaBHEHUM. Pemenne 3amau

76

CgoiicTBa 1 rpadiK KOpHS N-OH CTETICHH KaK
GbyHKUIMHU 0OpaTHOM CTENEHU C HATYpalbHbIM
noKasaTeyieM

77

CgoiicTBa 1 rpadvK KOpHS N-O¥ CTETIEHH KaK
GbyHKIIMM 00paTHOM CTENIEHU C HATYPaTbHBIM

ITOKa3aTCJICM




81 Kontpoinbnas pabora: "CoiictBa u rpaduk KopHsa n- | 1
oi1 creneHu. MppaninoHanbHble ypaBHEHHUS "

82 CuHyc, KOCUHYC, TAHTE€HC U KOTAHT'€HC YHCIIOBOTO 1
aprymMeHra

83 CuHycC, KOCHHYC, TAHTEHC U KOTAHT€HC YHCIIOBOTO 1
aprymMeHra

84 ApKCHUHYC, apKKOCHUHYC U apKTAHT€HC YUCIOBOTO 1
apryMeHra

85 ApPKCHHYC, apKKOCUHYC U apKTaHT€HC YMCIOBOTO 1
apryMeHra

89 TpuronomeTpruyeckast OKpy>KHOCTb, OIIPEIETICHUE 1
TPUTOHOMETPHUYECKUX (DYHKIIHIA YHCIIOBOTO
apryMeHTa
90 TpuronomeTpruyeckast OKpy>KHOCTb, OTIpEICTICHUE 1
TPUTOHOMETPUUECKUX (PYHKIIHI YUCIOBOTO
apryMeHTa
91 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 1
92 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 1
93 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI. 1
Pemenue 3amau.




97 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI. 1
Pemenue 3amau.

98 [IpeoOpazoBaHyie TPUTOHOMETPUYECKUX BhIpakeHU | 1

99 ITpeobpazoBanre TPUTOHOMETPUIECKUX BRIpaKEHUN | 1

100 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BhIpakeHU | 1

101 [Ipeobpa3oBaHre TPUTOHOMETPUYECKUX BhIpakeHU | 1

105 Penienue TpuroHoMeTpuYECKUX YypaBHEHUN 1
106 Pemenne TpUroHOMETpUYECKUX YpaBHEHHUM 1
107 PenreHre TpUroHOMETPUYECKUX YPaBHEHUI 1
108 Pemienre TpUroHOMETpUUYECKUX YPaBHEHHM 1
109 Pemenre TpuroHOMETpUYECKUX YpaBHEHUI 1

113 PenreHre TpUroHOMETPUYECKUX YPaBHEHUI 1

114 PelreHre TpUroHOMETPUYECKUX YPaBHEHUI 1

115 Py6exxHbIli KOHTPOJIb 1

116 ITocnemoBaTenbHOCTH, CITOCOOBI 3a1aHUs 1
ocJjeaoBareabHocTel. MeTo MaTeMaTHYECKOM
UHIYKIIH

117 MOHOTOHHBIE Y OTPaHUYEHHBIE 1
nocyeaoBaTeabHOCTH. McToprs BOSHUKHOBEHHUS




MaTeMaTHYECKOIro aHaIu3a KaK aHajau3a 0E€CKOHEYHO

MaJIbIX

121 ApudmeTrnueckas mporpeccus 1

122 I'eomeTpuyeckas mporpeccus 1

123 beckoneuHo yObIBarolias reoMeTpuiecKkas 1
Iporpeccust

124 Cymma 0ecKOHEYHO yOBIBalOIIe reOMeTpHUUecKOn 1
IPOrpeccuu

125 Kontponbras padora: "[locinenoBaTeIbHOCTH U 1

nporpeccun’”

129 ITepBast u BTOpas Npon3BOIHBIE QYHKIIUN 1

130 Omnpenenenne, TEOMETPUICCKUN CMBICIT 1
IIPOU3BOTHOU

131 Omnpenenenue, (GU3NUECKUN CMBICI TPOU3BOTHON 1

132 YpaBHeHHe KacaTeabHOU K rpaduky QyHKINUU 1

133

YpaBHeHHEe KacaTeabHOU K rpaduky QyHKINUU




137 [Tpou3BoHBIE PTIEMEHTAPHBIX QYHKIIUN 1

138 [Tpou3BoHBIC PTIEMEHTAPHBIX QYHKIIUN 1

139 [IpousBogHasi CyMMBbI, IPOU3BEACHUSA, YACTHOTO U 1
KOMIO3UINH (PYHKIIHUN

140 [IponsBoaHas CymMBbl, IPOU3BEICHHUS, YACTHOTO U 1
KOMIO3UINH (PYHKIHUN

141 O yHKIIMOHAIBHBIE 3aBUCUMOCTH B PEaJIbHBIX 1
npoueccax u siBJIeHUX. ['papuku peaabHbIX
3aBUCUMOCTEN.

145 KounTponbnas padora: "[IpousBonnas” 1

146 CreneHb ¢ pallMOHAIbHBIM [1OKAa3aTelIeM U €€ 1
CBOMCTBa

147 CreneHb ¢ palMoHaIbHBIM MTOKa3aTelIeM U €€ 1
CBOKCTBA

148 Pemenue 3amau. 1

149 ITokazarenpHas pyHkuwms, e€ cBoiicTBa U rpadpukn | 1




153 Hcnonb3oBanue rpaduka QyHKINN A peLICHUS 1
YpaBHEHUI

154 Ucnonws3zoBanue rpadguka GyHKIUM 17151 pelICHUS 1
YpaBHEHUI

155 ITokazarenbHbie ypaBHeHUSI. OCHOBHBIE METOIBI 1
pEIICHUs MTOKA3aTeIbHBIX YPAaBHEHUN

156 [TokaszaTenbHbie ypaBHEHUSI. OCHOBHBIE METObBI 1
pEIIeHUs MTOKA3aTeIbHBIX YPAaBHEHHUN

157 [TokaszaTenbHble ypaBHEHUS. Pemenus 1

MOKAa3aTeJIbHbIX YpaBHEHUN

161 Kontponbras padora: "IlokazaTenbHast GyHKITUS. 1
[TokazaTenbHble ypaBHEeHUs"

162 Jlorapudm yucna. CoiicTBa Jiorapupma 1

163 Jlorapudm yucna. CoiicTBa Jiorapupma 1

164 CgoiictBa norapudma. Pemenne 3agad 1

165 JlecsaTnuHbIC ¥ HATYypATBHBIC JIOTapHU (MBI 1

169

JlecsiTuuHbIe U HATYpaJIbHBIE JIOTapU(PMBbI




170

[IpeobpazoBanme BeIpaKEHUH, COAEPIKAITUX
jorapupMbl

171 [IpeoOpazoBanue BoIpaKeHUH, COAEPKALIUX
JorapupMbl
172 [IpeoOpazoBanue BoIpaKeHUH, COAEPKALIUX

Jgorapu@mel

173

Jlorapudmmueckas QyHkIus, e€ CBONCTBA U rpauK

177 JlorapubmMuueckas GpyHKIUs, €€ CBOMCTBA U Tpaduk

178 Hcnonr3oBanne rpaduka GyHKIUM 715 PEIICHUS
YpaBHEHUI

179 Wcnonb3oBanue rpaduka QyHKUNN AJIs peLICHUS
YpaBHEHUMU

180 Jlorapudmuueckue ypaBHeHUss. OCHOBHBIE METO/IBI
pereHust JorapuMUIECKUX YpaBHEHU

181 Jlorapudmuueckue ypaBHeHUsI. OCHOBHBIC METOIBI
pelIeHus JorapuGMUIECKUX YpaBHEHUN

185 Jlorapudmuueckue ypaBHeHUsI. OCHOBHBIE METO/IBI
peNIeHus Jorapu(MUISCKUX YPaBHCHHUN

186 PaBHOCHITBHBIE TIEPEXO/BI B PEIICHUH
JOrapu(MHUYECKUX YPABHEHHI




DopMyra CI0KHBIX TPOLIEHTOB

187 PaBHOCHIIBHBIE IEPEXO/BI B PEILIEHUU 1
Jorapu(pMUUECKUX YpaBHEHHMA

188 Kontponbnas pabora: "Jlorapupmuyeckas 1
dbynkuus. Jlorapubmuueckue ypaBHeHus"

189 JIuHelHbIN 1 SKCIOHEeHIIMANIbHBIN pocT. Huco e. 1

193 JIMHENHBIN U SKCIOHEHIMAIIBHBIN pocT. Yuco e. 1
dopmyna CI0KHBIX MTPOIEHTOB

194 Hcnonb3oBaHue Nporpeccuu JJisi peiieHus 1
peaNbHBIX 33]1a4 MPUKJIAJHOTO XapaKTepa

195 HenpepriBHbIe (DyHKINM M X CBOHCTBA 1

196 Touka pa3pbeiBa. ACUMIITOTHI TPaPUKOB QYHKITHIA 1

197 CaoiicTBa 5 1

201 CaoiicTBa (yHKIIUN HETIPEPHIBHBIX HA OTPE3KE. 1
[IpumeHeHne CBONCTB HEMPEPHIBHBIX (YHKITUHN IS
peleHus 3a1a4

202 Meroa HHTEPBAJIOB JJIsl PEIICHHSI HEPABEHCTB 1

203 MeTo1 MUHTEpPBAJIOB JUIsl pEIICHUs HEPABEHCTB 1

204 [TocTpoeHne MaTeMaTHUECKUX MOACNCH peanbHOl | 1
CUTYaIIMH C TIOMOIIBI0 YPaBHEHUH U HEPABEHCTB.

205 [IpuMeHeHne ypaBHEHUH U HEPABEHCTB K perieHnio | 1
MaTeMaTHYECKUX 3a7a4 U 3a/a4 U3 Pa3IUIHBIX
o0JlacTel HayKu U peaJbHOM JKU3HU.
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209 [IpumeneHnne cBOMCTB HEMPEPBIBHBIX QYHKIMM 11st | 1
pelIeHus 3a1aq

210 I'pad, cBs3HBI rpad, npeacTaBIeHUE 3a1a4U C 1
MOMOIIIbIO Tpada

211 Crenenb (BaJIeHTHOCTH) BepiiuHbI. [IyTu B rpade. 1
Ilenu n UKL

212 I'padsr Ha mnockoctu. Jleperns. JlepeBo ciaydaitHoro | 1
9KCIIEPUMEHTA

213 CrnyyaitHble SKCIIEPUMEHTHI (OTIBITHI) U CITydalHbIC 1
COOBITHSI. DIIeMEHTapHbIE COOBITHS (MCXOIbI)

BepositHOCTh cityuaitHoro coobiTus. BepositHocTH 1
COOBITHIA B OTIBITAX C PABHOBO3MO>KHBIMHU
AIIEMEHTaPHBIMU COOBITUSIMU

218

BeposiTHOCTB citydaitHOTO cOOBITHS. ban3ocTh 1
YaCTOTHI U BEPOSITHOCTU cOObITHH. CiyuaiiHbie
OMBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU.

219

Omneparuu HaJ COOBITUSIMU: TIEPECEUCHUE, 1
00BEeTMHEHNE MHOKECTB M COOBITHH,




MIPOTHUBOIIOJIOKHBIE COOBITHS. DOpMyITa CIIOKEHUS
BeposiTHocTel. JlnarpamMmmel Diinepa.

dopMyna yCIOBHOW BEPOSATHOCTH. JlepeBo
CIIy4allHOTO 3KCIIEPUMEHTA.

220 VYcnoBHas BEpOATHOCTh. Y MHOKEHUE BEpOsTHOCTEN. | 1
PopMyna yCI0BHOM BEPOSTHOCTH
221 VYcnoBHas BEpOATHOCTb. Y MHOKEHUE BEposiTHOCTEN. | 1

233

KonTponbnas padorta Nel: "I'padbl, BeposiTHOCTH,
MHO’KeCTBa, KOMOMHaTOpUKa"

225 dopMya MOJTHOW BEPOSTHOCTH 1

226 ®dopmymna batieca. HezaBucumbie coOBITHS 1

227 KomOnHaTopHOE MTpaBrIo YMHOKCHHS. 1
[lepecranoBku U akTopuan

228 Yucno coueranuil. TpeyronpHuk [lackans 1

229 ®opmyna ounoma HeroToHa 1




234 buHapHBbIi1 cily4aiiHblid ONBIT (MCOBITaHKE), yeiex 1 | 1
Heynaya. HezaBucumsie ucnbitanus. Cepust
HE3aBUCUMBIX MCIIBITAHUH 10 IEPBOTO yCIexa

235 Cepusi HE3aBUCUMBIX UCIIBITAHUH 10 TIepBOro ycnexa |1

236 Cepust HE3aBUCHUMBIX UCTIbITaHUK bepHym 1

237 CayyaitHplii BBIOOp W3 KOHEYHON COBOKYITHOCTHU 1

238 YMHOXeHHE BeKTopa Ha uncio. CBoicTBa 1
YMHOXEHHS BEKTOpa Ha YUCIIO

239 [TonsiTne koMIIaHapHbie BEeKTOpHI. [Ipnu3Hak 1
KOMIUIAHaPHOCTHU TPEX BEKTOPOB.

240 [IpaBuno napannenenunena 1

241 [IpakTrueckasi paboTa ¢ UCIIOJIb30BAHUEM 1
HJIEKTPOHHBIX TAOJIUI]

242 Cnydaitnas BennunHa. Pacnipenenenue 1
BEpOSATHOCTEN. /[narpamma pacrpeneneHus

243 Omnepanuu Haj caydaiHpIMU BemmuuHamu. [Ipumepsr | 1
pacnpezaeneHuii. bunapHas cityyaliHasi BEJIMYMHA

244 ['eomerpuueckoe pacnpenenenrne. buHomuanbHOE 1
pacnpeseseHme

245 MaremaTnieckoe OKUJaHuEe CIyYaitHOM BeIUYUHbL. | 1
CoBMecTHOE pacrpeesieHUe IBYX ClIy4alHbIX
BEJIMYHH

246 Teopema 0 pa3nokeHUn BEKTOpa Mo TPEM 1
HEKOMIUTAHAPHBIM BEKTOPaM

247 CxassipHoe POU3BEICHNE BEKTOPOB 1

248 VYroa mexay Bekropamu. Beruncnenue yrina mexay | 1
BEKTOPAMH B IMPOCTPAHCTBE

249 He3aBucumMmele ciyqaiiHble BemnuuHbl. CBOMCTBA 1
MaTeMaTHUYeCKOro OXuaanus. Matemaruueckoe
OKHJIaHuEe OMHAPHOMW CITy4alHOU BEJTMYMHBI

250 MaTeMaTuyeckoe 0KuJaHue TeOMETPUIECKOTO U 1
OMHOMMAJILHOTO pacipeeIeHui

251 Jucnepcus 1 cTaHAAPTHOE OTKJIOHEHHUE 1




252 Jucnepcusi OMHapHOW CITy4ailHON BEJIMYUHBI. 1
CBo¥iCTBa AUCTICPCUH

253 MaremaTudeckoe 0KuaHue MMPOU3BEACHUS U 1
JUCTIEPCHUSI CYMMBI HE3aBUCUMBIX CITy4alHBIX
BEJIMYHH

254 [IpsAmoyroisibHas cucremMa KOOpIAWHAT B 1
npoctpadcTBe. Koopannartel BekTopa.

255 CBs13b MEXly KOOpAMHATAMU BEKTOpA U 1
KOOPJIMHATAMH TOYEK

256 [IpocTeitmme 3a1aqu ¢ BEKTOpaMu 1

257 [IpakTrueckast paboTa ¢ UCIIOJIb30BAHUEM 1
AJIEKTPOHHBIX TAOJIHII

258 Jucnepcusi OMHOMUATLHOTO PaCTIpeIeICHHUS. 1
[IpakTrueckast paboTa ¢ UCIIOJIb30BAHUEM
AJIEKTPOHHBIX TAOJHIL

259 O00011IeHIE U CUCTEMATH3ALNS 3HAHUI 1

260 Kontponbnas pabota Ne2: "Ucneitanus bepaymmu. | 1
CirydailHble BETUYUHBI U PACTIPEICIICHUS "

261 [ToBTOpeHue, 0600IIeHHEe, CUCTEeMaTH3aIus 3HaHui: | 1
"YpaBHeHus"

262 [TpocTeitmue 3a1auu ¢ BEKTOpaMu 1

263 O00011eHrE U cUCTEMATH3AIMAS 3HAHUA 1

264 O0001IeHNE U CUCTEMATU3ALMS 3HAHUNA 1

265 [ToBTOpeHue, 0600IIeHHEe, cCUCTEeMaTH3alus 3HaHui: | 1
"®yHkuyun'"

266 [ToBTOpEeHUe, 0000IIEHNE, CHCTEMATH3aIMs 3HAHUM:
"HepasencrtBa'

267 IIpomexyTounas arrecrauus. Konrpoabnas 1
padora

268 IToBTOpeHue, 06001IeHNEe, CUCTEeMaTH3alus 3HAaHUT 1

269 O000111eH1E U cUCTEMATU3AIU 3HAHUN 1
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