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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauOoJiee 3HAYMMBIX B IMPOrpaMMe€ CpEIHEro oO0Iero odpazoBaHus,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JOTHYECKOE U a0CTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha ypOBHE, HEOOXOMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOrO aHalW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX W KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHOro kypca «Asnrebpa u Hadaja MaTeMaTHYECKOI'O
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHbId MaTepuaj, CHOCOOCTBYIOIIUIH
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NESTEIbHOCTH, TpeOyIolel MpOJOJKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITENIFHOCTH, AaKKypaTHOCTM M OTBETCTBEHHOCTH 3a IIOJIyYCHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Anrebpa M Hadajla MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIINN U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOANYECKHE JIMHUM HW3Yy4YaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
yu4eOHBIA KypC SIBISIETCS WMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cele
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IMIMPOKUM MATEMAaTUICCKUM aIapaToM, Y HUX MOCIEI0BATEIbHO (OPMUPYETCS U
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yHenseTcs  (POPMUPOBAHHIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYaroOMIMMCS MHOKECTBAa HATYypalbHBIX, IENbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleUu(UYecCKue 3aJaud M OIEepaluu: JeJIeHHUE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, 0COoOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE OMEpalny, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOKHOCTSMHM MX MPUMEHEHUS ISl PEIlIeHUsl pa3Iu4HbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOuiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPpaIlMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUECKUX YypPAaBHEHUN, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepkamux mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7]a4 Ha HAXOXKJIEHHE HAauOOJBIINX M HaMMEHBIINX 3HAYCHUH (DYHKIIHH.
Jannast copep:xarenbHas JUHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TaKkKe BBIPAXKEHUH,
collepKallluX cTerneHu W Jiorapudmbel. brarogaps uszydeHuio anreOpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJIE€ PAaBEHCTB M HEPAaBEHCTB. AureOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEANIbHON KU3HHU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTelIbHOM JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
U HaBBIKOB, IIO3BOJISIIOIIMX BBbIpAXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYIHBIX 00yYaromuMcs, TaK KaK y HUX MOSBISETCS BO3MOKHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIHH, OMPEAeNsITh WX HauOOJbIIMEe W HaUMEHBIINE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH pealbHbIX CHUTYyalWH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHHMH pacro3HaBaTh IPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpPaXx.

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUkH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HaTh
CBOMCTBEHHYI0 €W CTPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4aroIuXxcs, MO3BOJISET UM CTPOUTH CBOM PACCYKJICHUS Ha OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH peasbHbIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca IIMPOKO HCHOJB3YETCs AJsl PelleHUs NPUKIAAHBIX 3anad. [Ipu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHHUS MPHUKIAJHBIX 3a]ad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).

['eomeTpus sBIsieTcs OMHUM W3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
oO1rero oopa3zoBaHus, Tak Kak 00ECIeYMBaeT BO3MOXKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBCHHO-HAYYHON HAINpPaBICHHOCTH W MPEAMETOB TyYMaHUTAPHOTO IUKJIA.
[Tockonpky  JorMYeckoe  MBIIUIEHHE,  (GopMUpyeMOe  MHpH  H3YYECHUHU
O0y4aloOLMMUCS MOHATUIHHBIX OCHOB F€OMETPHH, MPHU JOKA3aTEIbCTBE TEOPEM U
MOCTPOCHUH IIETIOYKH JIOTHUECKUX YTBEPKACHUN MPHU PEIICHUU T€OMETPHUECKUX



3a7a4, YMEHHME BBIJBUTaTh M OINPOBEPrarb THUMNOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznyeckux 3aaay.

[lens ocBoeHust mporpaMmbl yueOHoro Kypea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIOCOOHOCTEM o0Oydaromuxcsi Mmpu
W3YYCHUU TE€OMETPHUH, KaK COCTABIIIONICH MpeaMeTHON obnacTu «MaremaTuka u
uHbpopMaTuKka»  uyepe3  obecreueHHEe  BO3MOXKHOCTH  NPUOOpPETEHHUA U
UCIIOJIb30BaHUsl Oojiee TINyOOKMX T€OMETPUYECKUX 3HAHUW U JCHCTBUM,
crenuUYHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIEUTHOTO NpodheCCUOHATBHOTO
o0pa30BaHuUsl, CBSI3aHHOT'O C UCIIOJIb30BAaHUEM MATEMATUKH.

[TpuoputeTHBIMH 33JaYaMu Kypca TE€OMETPHUH Ha YIIIyOJEHHOM YpOBHE,
pPaCIIMPSIONIMMH U YCUJIMBAIOIIUMHU Kypc 6a30BOT0 ypOBHS, SIBISIFOTCSI:

paclIMpeHre NPEACTABICHUS O TEOMETPUM KAK YaCTH MUPOBOM KYJIBTYpPbI U
dbopMHUpoBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

dbopMupoBaHUE TPEACTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIINX MATEMAaTUYECKUX MOJIEIAX, IMO3BOJSIONIMX OINUCHIBATH M HM3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO aIapara mno pasfaeiy
«CTtepeoMeTpus» y4eOHOT0 Kypca reOMEeTpHUU;

dbopMHupoBaHHEe  yYMEHHUS  BJaJ€Th  OCHOBHBIMH  TMOHSATUAMH O
MPOCTPAHCTBEHHBIX (UTypax M HMX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TEOPEM,
dbopMyll U yMEHHE UX TPUMEHATh, YMEHHUS JOKa3bIlBaThb TEOPEMbI U HAXOJIUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHpoBaHUE YMEHHS paCliO3HAaBaTh HA YEPTEkKax, MOJACISIX U B PEalbHOM
MHpPE MHOTOTPAaHHUKM M TeJla BpPAUIECHUs, KOHCTPYHMPOBATH T'€OMETPUUYECKHUE
MOJENH;

(dbopMHpOBaHWE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHS
MaTEeMaTUYECKUX TeOpuil, (POpMUpPOBAHUE TMOHUMAHUS POJIM AKCMOMATHKHU TPHU
IIPOBEJICHUHU PACCYKICHUN;

(dbopMHpOBaHWE yYMEHUS BIAJAETh METOJAMHU JOKA3aTeIbCTB M aJITOPUTMOB
pEILICHUsI, YMEHUSI WX NPUMEHSTb, MPOBOJIUTH JTOKA3ATEIbHBIE PACCYKICHUS B
XOJI€ PELICHMS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C MPAKTUUYECKUM COJIEPKAHUEM,
dbopMupoBaHUE TPEJACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTeNbCTB  TIPH
000CHOBaHMY MaTEMaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B MIPOBEICHUH
JIETYKTUBHBIX PACCYXKICHUI;

pa3BUTUE M COBEPIICHCTBOBAHME MHTEIJIEKTYaJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW 00YJarOIINXCsl, TTO3HABATEILHON aKTUBHOCTH, MCCIICOBATEIHCKUX
YMEHUHN, KPUTUYHOCTH MBIIUIEHUS], THTEPECA K U3YUEHUIO TE€OMETPHH;

dbopmupoBanre (DYHKIIMOHATEHONW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUH:
YMEHUsI pPaClO3HABaTh TMPOSIBICHUS T€OMETPUYECKUX TMOHATHH, OOBEKTOB U



3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHBIX CUTYaIUsIX U MPU U3YYCHUH IPYTUX
yu4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBHCUMOCTEH M  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, HCCJIEIOBAHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALUU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEPKAaTEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «maccax sBistoTcs:  «lIpsiMble W TUIOCKOCTH B TPOCTPAHCTBE»,
«Muororpannukn», «Tema BpameHus», «BekTopsl UM  KOOpAWHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYy4EeHHS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKaTeIbHBIM JTUHUSAM y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTUYECKHMX YMEHHUH  pacmpeaenseTcss He TOJbKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padboueit
POrpamMMbl, PacHpeleNE€HHbIM MO ToJaM OOy4YeHHs, CTPYKTypUPOBAHO TAKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCaM O0yUaroIIHecs
oOpamiaiucb ~HEOJHOKpPATHO. OTO  TMO3BOJIAET OPraHM30BaTh  OBJIAJCHHE
reOMETPUYECKUMHU NOHATUSAMHU U HaBbIKAMU TIOCJIEI0BATENbHO U MOCTYNATEIbHO, C
COOJIIOICHUEM TIPUHIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPECTABICHUN 00YyYaIOIUXCs, PACIIUPSAS U YIIIyOJIss
e€, o0pa3ys NpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4eHHUIO T€OMETPUH HA YTIYOIEHHOM YPOBHE MTO3BOJISIET:

co3larth  ycnoBus ans  AuddepeHudanuu  o0ydeHus, MOCTPOEHUs
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOnEHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MareMaTukay;

NOATOTOBUTH OOYYaIOIIMXCA K MNPOAOKEHUIO H3YYEHUsST MAaTEMAaTUKH C
yaéToM BbIOOpa Oyaymiel mpodeccun, obecrnieurBas MPEEMCTBEHHOCTb MEXKTY
o01uM U ipodeccuoHaIbHBIM 00Pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «l'eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henenmo), B 11 xmacce — 102
yaca (3 Jaca B HEJIeINIO).

VYuebnsiii Kypc «BeposSTHOCTP W CTAaTUCTHKA» YrayOJEHHOTO YPOBHS
SABJISIETCS TPOJOKEHWEM W pPa3BUTHEM OJHOMMEHHOTO Yy4yeOHOro Kypca
yIIIyOJIEHHOTO YPOBHSI Ha YPOBHE CpeAHEro olliero oopa3zoBanus. Y 4eOHBIN Kypc
npeaHa3HavyeH Il GOPMUPOBAHUS Y OOYHAIOIITUXCSI CTATUCTUYECKON KYJIBTYPhI U
MOHMMAHMS POJIM TEOPUU BEPOSTHOCTEW KaK MAaTEMAaTUYECKOTO MHCTPYMEHTA st
W3Y4YCHUS] CIy4alWHBIX COOBITHUH, BETWYMH W TpolieccoB. [Ipu m3ydeHum Kypca
oOoramarpTcsi NpPEJICTaBlIeHUs OO0Yy4alolUXCsi O METOJaX  HCCIEAOBAHMS



U3MEHYMBOTO MHUpPA, pa3BUBACTCS TOHWMAaHUWE 3HAYMMOCTH U  OOIIHOCTHU
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Copnepkanue y4eOHOro Kypca HalpaBJI€HO Ha 3aKperjieHue 3HaHW,
MOJIYYEHHBIX MPU U3YyYEHUU Kypca Ha YPOBHE OCHOBHOT'O 0OIIEero oOpa3oBaHus, U
Ha pPa3BUTHUE IPEIACTABICHUM O CIyYalHBIX BEIMYMHAX U B3aAUMOCBA3AX MEXKIY
HAMM Ha B@XXHBIX NPUMEpPAX, CIOKETbl KOTOPBIX MOYEPIIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydaronuxcsi 10JKHO cpOPMUPOBATHCS MPEACTABICHUE O
HanOoJiee ynoTpeOUTEIbHBIX U OOIIUX MaTEeMAaTUYECKUX MOJIETISX, UCTIOIb3YEMBIX
JUISL  OMHMCAHUS  AHTPONOMETPUYECKUX W JeMorpaduueckux  BEJIMYHUH,
MOTPEIIHOCTE B Ppa3MyHbIe pOAA H3MEPEHUSX, JIUTEIBHOCTH O€30TKa3HOMN
pabOThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUI U IIPOLIECCOB
B oOmiectBe. YueOHbI Kypc sBIsieTcss 0a30il Uii OCBOEHHUS BEPOSTHOCTHO-
CTAaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELMAIUCTAM HE TOJbKO MH)KEHEPHBIX
CIEHHAIIBHOCTEM, HO TAaKXE COLMAIbHBIX W IICHUXOJOTHYECKUX, THOCKOJIBKY
COBPEMEHHbIE OOIIECTBEHHBIE HAYKU B 3HAUYUTEIBHON MEpE HUCIOIb3YIOT almapaT
aHanu3a OONBIIMX JOaHHBIX. L[eHTpalbHYI0 YacTh Y4YeOHOro Kypca 3aHUMAaeT
oOCyXKJleHHE 3aKOHa OOJBIIMX YHUCENl — (PYHIAMEHTAJIBHOTO 3aKOHA IPUPOIbI,
UMEIOLIET0 MaTEMaTUYECKYI0 (POopMaIn3aluIo.

B cooTBeTCTBMM ¢ yKa3aHHbIMU LEISIMH B CTPYKType YYEOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YIIyOJEHHOM YPOBHE BBIJIEIEHBI OCHOBHBIE
coaeprkaTenbHble JIMHUU: «CiydaiiHble COOBITHS U BEpOATHOCTH» U «CilydaliHble
BEJIMYMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMuMO OCHOBHBIX JTUHUN B y4€OHBIN KypC BKJIIOYEHBI JIEMEHTHI TEOPHUH
rpa@oB U TEOPUHM MHOXKECTB, HEOOXOAMMBIE JUIsl TOJHOLIEHHOIO OCBOEHHS
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4eOHBIX
KYpPCOB.

Conmepxxanne nuHUM «CryyaiiHble COOBITHS M BEPOSITHOCTH»  CIIYKUT
OCHOBOM 151 (DOPMHUPOBAHMSI TPEJICTABICHUN O pacHpeliesIEeHUU BEpPOSITHOCTEH
MEK]ly 3HAUCHUSAMH CIy4alHbIX BEIUYHMH. BakHYI0 4acTh B 3TOM CONEPKATEIBHOU
JIMHUY 3aHUMAET U3yUYE€HUE F€OMETPUYECKOTO U OMHOMHUAIBHOTO paclpeAesIeHU U
3HAKOMCTBO C MX HEINPEPBIBHBIMU AHAJIOTaMHU — IOKAa3aTEJIbHbIM U HOPMAaJbHbIM
pacrpenencHusIMHU.

TeMbl, CBSiI3aHHBIE C HENPEPBIBHBIMUA CIIy4YalHbBIMH BEJIMYMHAMUA W
pacnpesiefieHUs MM, aKLIEHTUPYIOT BHUMaHUE OOYydYalolIMXCd Ha ONUCAHUU W
W3YYCHUU CITyYalHBIX SBICHUN C MOMOIIBIO HEMPEphIBHBIX (QyHKIME. OCHOBHOE
BHUMAaHHUE YZAEIAETCA I0KA3aTeIbHOMY U HOPMAJIBHOMY PacIpeAcIeHUsIM.

B y4yeOHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIIBHOE M3YYEHHE CBSI3U
MEXKJy CIy4YalHbIMA BEJIMYMHAMUA W OIMCAHME JTOM CBA3M C IIOMOIIBIO



kKod(ddummeHTa KOppensiuu M ero BbIOOPOYHOTO aHajora. OTH DJIEMEHTHI
COJIEpKaHMs Pa3BUBAIOT TEMY «JlHMarpaMmbl paccenBaHUs», U3yUYCHHYIO HA YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHus, U BO MHOTOM ONHPAIOTCA Ha CBEICHUS W3
KypCOB aJIreOpbl U T€OMETPHH.

Emé omun oaneMeHT  coiep)kaHWsA, KOTOPBIM  Mpeajaraercss Ha
O3HAKOMUTEILHOM YPOBHE — TIOCJIEJAOBATEIbHOCTh CIy4YailHBIX HE3aBUCHUMBIX
COOBITHI, HACTYNAIONINX B €IUHUIY BpeMeHU. O3HAKOMJIEHUE C paclpe/ieICHHEM
BEPOSITHOCTEM KOJIMYECTBA TaKUX COOBITUHA HOCUT Pa3BUBAIONIMI XapakTep U
SBJISIETCS] AKTYaJIbHBIM JUIsl OyIyluX aOUTYpUEHTOB, MOCTYHAIOIIUX Ha Yy4eOHbIE
CHEIUATbHOCTH, CBA3aHHBIE C OOIIECTBEHHBIMM HAayKaMH, IICHUXOJIOTHEH W
YIPABJICHUEM.

Ha wusydenue yueOHOTO Kypca «BeposATHOCT, W CTaTUCTHKa» Ha
yrayOneHHOM ypoBHE oTBojauTcsa 68 wacoB: B 10 kimacce — 34 uvaca (1 udac B
Hejeno), B 11 kiacce — 34 yaca (1 yac B Hezelnto).

COAEPKAHUE OBYUEHUSI.
AJITEBPA. 10 KJIACC

Yucaa v BBIYMCICHUA

Pannonanpubie uncia. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. I[lpumeHeHue apoOedt W MPOIEHTOB IS
peneHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUM U PEaIbHOM KU3HH.

[eiicTBuTenbHble 4ucha. PanuoHanbHbIE W UpPpAMOHAIBHBIE YHCIIA.
Apudmernueckre  omepany ¢ JCUCTBUTENBHBIMA  4YHUCIaMd.  MoOyib
JIEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpnOmmkE€HHbIE BHIYHCIICHUS, PABUIIA
OKpYTJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BIYMCICHUM.

Crenenp ¢ uenslM nokaszareneM. buHom Herotona. HMcenosbzoBaHue
noAXo e (GopMbl 3aMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ NIPEACTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJBHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa mnorapudma. JleciTudHbIE W HATypaJIbHBIC
JorapupMsl.

CuHyc, KOCHUHYC, TaHI€HC, KOTAHT€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA



ToxaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpPaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCWIbHBIE ypaBHEHUsI M YypaBHEHHMs-cielcTBUs. HepaBeHCTBO,
pellIeHNEe HEPABEHCTBA.

OCHOBHBIE METO/Ibl PELICHUSI LEIbIX U APOOHO-PALlMOHANIBHBIX YPaBHEHUN U
HEpaBEHCTB. MHOTOWIEHbl OT OJHON NEpeMEHHOH. JleleHne MHOrouieHa Ha
MHOIOYJIEH C ocTtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
kodddunuentamu. Teopema Buera.

[TpeoOpa3oBaHusl YMCIOBBIX BBIPAXKEHUMN, COJAEPKAIIMX CTETIEHN U KOPHHU.

WppanmoHanpHble YpPaBHEHUS. OcHoBHbIE METO/IbI pelieHus
UpPpaALMOHATIBbHBIX YPABHEHUH.

[Toka3atenbHble ypaBHEHHS. OCHOBHBIE METO/blI PEIICHUS IMOKA3aTEIbHBIX
YPaBHEHUM.

[TpeoOpa3oBaHue BbIpaXEHHM, COEPIKALUX JOrapru(pMBbI.

Jlorapudmuueckue YPaBHEHUH. OcHoBHbIE METO/IbI pelieHus
Jorapu(pMUUECKUX YpaBHEHHM.
OcCHOBHBIE TPUTOHOMETPHUUYECKHE (bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIpAXKEHUN. PelIeHre TpUroHoMETpUYECKUX YPaBHEHUM.

Pemienne cucrteM JIMHEWHBIX ypaBHEHUU. Marpuua CHUCTEMBI JIMHEUHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKHH CMBICI U
CBOMCTBA, BBIUMCIICHHE €r0 3HAYEHUsS, IPUMEHECHHUE OINPENACIUTENS I PEIICHUS
CUCTEMBI JIMHEWHBIX YypaBHEHUM. PelieHne NpUKIagHBIX 3aJad € MOMOIIBIO
CUCTEMbl JIMHEMHBIX YypaBHEHUU. lccinemoBanue MOCTPOCHHOM MOJAEIU C
IIOMOLIBIO MATPUIL] U ONIPEIEIUTEIICH.

[TocTtpoeHne MaTeMaTUYECKUX MOJEJEN PEallbHOM CHUTYallMd C IOMOIIBIO
YPaBHEHUN W HEPABEHCTB. lIprMeHeHHe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTed HaAyKu WU pealbHON
KU3HU.

DOyHKUMH U TPaPUKH

@yHkus, crnocoObl 3amanus (QyHkIuU. B3auMHO o0OpaTHble (QYHKIMH.
Komno3zummss @yukuuii. I'papuk  yHkimu. DnemeHTapHble MpeoOpa3oBaHUs
rpa@ukoB GyHKIHIA.

OO6nacth ompeneneHuss 1 MHOXKECTBO 3HaueHud (yukumu. Hymu ynkium.
[TpomexxyTku 3HakomocTossHCTBA. UETHBIe 1 HeuéTHbIe GyHKIMU. [lepuoandeckue
¢bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Haubonbiee 1 HauMeHbIlee 3HaUeHUS (DYHKITUU Ha POMEKYTKE.

Jluneiinasi, KBajpaTtuyHas W ApOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX IPa(pUKOB.



CrenenHast QpyHKIMS C HATYypaJbHBIM U IIENIbIM MoKa3areneM. E€ cBoiicTBa u
rpajuk. CpoiicTBa M rTpaduk KOpHS N-OM cTemeHu Kak (PyHKUMH OOpaTHOU
CTEIICHH C HATYPaJIbHBIM [TOKA3aTEIIEM.

[TokazarenbHast U Jorapupmuueckass (QyHKIUH, UX CBONCTBA M TpalUKH.
Hcnonp3oBanue rpadpukoB GyHKIUHN 1715 peLIeHUs] ypaBHEHUM.

TpuroHoMerprueckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTH B pEAIBHBIX MPOLECCAX M SABICHUSX.
['paduku peaslbHBIX 3aBUCUMOCTEHA.

Hayasa MmaTeMaTH4€CKOro aHAJIN3a

[TocienoBaTenbHOCTH, CHOCOOBI 3amaHUs IIOCIEAOBATEILHOCTEH. MeTon
MaTeMaTH4YECKOU VHYKIIUH. MoHOTOHHBIE 17} OTPaHUYCHHBIE
IIOCJIEA0BATEIBbHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTeMaTUYECKOIO aHalau3a Kak
aHaJln3a OECKOHEUHO MAaJIbIX.

Apudmernueckas 1 reoMeTpuUecKas nmporpeccur. beckoneuHo yoObiBaromas
reomeTpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOUIEH MeOMETpHYECKOU
pOrpecchuy. JINHEMHBIN U SKCITOHEHIMAIBHBIN pocT. Yucio e. @opmyia CI0KHBIX
pouLeHTOB. Mcmosb30BaHWE NIPOrpecCUM A PELICHUSA pealbHbIX  3aaad
IIPUKJIAJHOIO XapakTepa.

HenpepoiBHbIE (yHKIMM W HX CBoMcTBAa. Touku pa3pbiBa. ACHMITOTHI
rpagukoB ¢yHkuuid. CBoicTBa (YHKUMI HENpEephIBHBIX Ha OTpe3ke. Meton
VMHTEPBAJIOB JUIsl PEIICHHWs HEpPaBEHCTB. [IpuMeHeHue CBOICTB HENPEPBIBHBIX
GyHKIMH 1715 penieHus 3a1a4.

[TepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenre, reOMeTpUIecKuil u
(bu3MYecKuil CMBICI TPOU3BOJAHON. YpaBHEHUE KacaTeabHOU K rpaduky QyHKIUY.

[IpousBoaHble  3nemMeHTapHbIX  (QyHKuud.  IIpousBomHass ~ CyMMBl,
IPOU3BENIEHUS, YaCTHOTO U KOMITO3UIIMH (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXecTBO, oOIepald HaJ MHOKECTBAMM M HX CBOWCTBA. Jluarpammel
Ounepa—Benna. [lpumeHeHME TEOPETUKO-MHOMKECTBEHHOIO — ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHUU 3a1ad U3 JAPYTUX
y4eOHBIX NMPEMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CJIE/ICTBHUE,
JI0KA3aTEIbCTBO, PABHOCHUIIBHBIC YPABHEHHS.

AJITEBPA. 11 KJIACC

Yuciia ¥ BBIYUCTICHUSA
Hatypansubie u 1niensie yncna. [IpumeHeHne nmpu3HAKOB ACIUMOCTH IIENTBIX
yucen, HauOospmuid obmui aemurens (mamee — HOJl) u HauMeHbiee ooOiee



kpatHoe (nanee — HOK), octaTkoB 1o Moayito, anropurma EBkinuaa i penieHus
3a/1a4 B LEJIBIX YUCIIAX.

KommiekcHble uymcna. AnreOpandeckas W TPUTOHOMETpHUYECKas (POpPMbI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeTHYecKue omnepanuu ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMIUIEKCHBIX YHCEI I PelIeHus (PU3NUECKUX U TEOMETPHUECKHX 3a7au.

YpaBHeHUs U HEPABEHCTBA

CucrteMa U COBOKYIIHOCTh YPAaBHEHUW W HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT1O0op  KOpHEHl  TPUTOHOMETPUYECKHMX  YpPaBHEHHH C  TMOMOUIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTHU. PerieHne TpuroHoOMETpUYECKUX HEPABEHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS CHUCTEM M COBOKYIHOCTEW pPalMOHAIbHBIX,
UPpaLMOHAIBHBIX, TOKA3aTEIbHBIX U JOTaPU(PMUYECKUX YPABHEHHM.

YpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C TapaMeETPaMU.

[IpumeHeHne  ypaBHEHUH, CHUCTEM W  HEPaBEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTeld HAyKu WU pPEealbHOM
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTaTOB.

DOyHKUMH U TPaPUKH

['padux xommosunuu ¢Gyskuuil. ['eomerpudeckue 00pas3bl ypaBHEHUU H
HEPaBEHCTB HAa KOOPJAWHATHOM ITUIOCKOCTH.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

['padprueckne mMeTonbl pellleHHs YpaBHEHHW M HepaBeHCTB. | 'paduueckue
METO/IbI PELICHU 3a1a4 C TapaMETPAMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT MPHU PEUICHUW 3aady U3 JPYTrUx YYEOHBIX
MPEIMETOB U PEAIbHOM KU3HHU.

Havaja MaTeMaTH4eCcKOro aHajimn3a

[Ipumenenne Mpou3BOAHON K UCCIENOBAHUIO (YHKIIMM HA MOHOTOHHOCTH M
3KCcTpeMyMbl.  HaxokneHue  HamOodblIero M HAaUMMEHbBLIEro  3HauYeHUM
HEMpepbIBHON (YHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pElIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OINpPEAENICHHs CKOPOCTM M YCKOPEHHs Mpouecca,
3aJIaHHOTO (HhOPMYJION MK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoX1eHUs TepBOOOPA3HbIX.



WHurerpain. I'eomeTpuuecknii CMBICII VHTETpaa. Brruncnenne
ornpenenéHHoro nuterpana no gopmyne Herotona-JleiiOnuna.

[Ipumenenue WHTETpajia A HAXOXKICHHUS IUIOMIAACH IUIOCKUX (UTryp H
00BEMOB F€OMETPUUECKUX TEII.

[Ipumepnr pemenuii auddepeHIManbHbIX YpaBHEHUNH. MaTtemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB C MOMOIIBI0  auddepeHInaTbHbIX
YPaBHEHUM.

I'EOMETPHAL. 10 KJIIACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMaTHYECKOM TIOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajuleNibHble W CKpelmBaromuecss mnpsmble. [Ipu3HakuM CKpeIMBaOMINUXCA
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTEW B MMPOCTPAHCTBE: NapalICIIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
U 1uiockocTu. [lapamienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa NapaJUIEIbHOTO MPOEKTUpOBaHUs. IM300paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuieiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEM. IIpocrenmue
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Hapajuieenurien,
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIIPHBIE TIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISAPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TPEX MEepIEHINKYJIIApax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'DaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCHHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO yTJIA.

MHororpaHHuKH



Bunibl MHOrorpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. Ilpusma: N-yrosjapHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenienumiesr, NOPSAMOYTOJIBHBIM — HapajulesieNunesy] ©W €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOTorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nUpamMujaa,
npaBwibHas W yced€HHas mnupamuabl. CBoiicTBa péGep M OOKOBBIX TpaHel
MpaBWIbHOW mupamujbl. [IpaBuiibHbIE MHOTOTPAHHUKH: MpaBUIIbHAS MpU3Ma U
MpaBWIbHAs MHPaMHIA, TPAaBUIbHASA TPEYTrOJbHAS NHpPaMHUlla U NPABUIIBbHBIN
TeTpa’ap, KkyO. IlpencraBieHue o MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadJp,
JOAECKA3IP U UKOCADIP.

Brruucnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJHOM TMOBEPXHOCTH MPSIMON MPU3MBI,
IUIOIA/b OCHOBaHUI, TeopeMa O OOKOBOH MOBEPXHOCTH NPSIMON MPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUJIBbI,
T€opeMa O IUIOMIAJAN YCEUEHHOW MUPAMU/IBI.

CummeTpus B MPOCTPAHCTBE. OJEMEHTbl CHUMMETPHHM  MPABHIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX MPHU3M, CUMMETpPUS NPaBUIbHOU
MAPAMHUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEAPHBIE, COHANPABJICHHBIE W IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMM: CIIOKEHUE
U BBIUMTAHHE BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBoiicTBa clioKeHUs] BEKTOpOB. CBONCTBA YMHOKEHHUSI BEKTOpA Ha YUCIIO.
[TonsiTue KOMIIaHApHBIE BEKTOPHI. IIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamwtenenunena. TeopemMa O pas3loKEHWH BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTopam. lIpsimoyronpHas  cuctemMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsizb MEXIy KOOpAMHATAMHU BEKTOpAa U
KOOpJIMHAaTaMHU TOYEK. YTOJ Mexay BekTopamu. CKalsipHOE NpOU3BEICHUE
BEKTOPOB.

I'EOMETPHAL. 11 KJIACC

Tena Bpamenust

[loHATHA: UUIMHAPUYECKAs IIOBEPXHOCTb, KOHWYECKAass IOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyromue mnoBepxHocTed. Tema BpamieHus:
UMWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxeHue Ten



BpamieHus: Ha TiockocTh. Pa3Béprka mumuHApa U KoHyca. CuMmerpus chepsl U
niapa.

O6béM. OcHoBHbBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00bEMeE
NPsIMOYTOJILHOTO Tapajuienenurnena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW MPU3MBI, HWIKHIpA, TUpaMHUibl U KoHyca. O0BbEM 11apa U 1M1apoBOTro
CErMeHTa.

KomOuHanuu Ten BpamieHus W MHOTOTpaHHHMKOB. [lpu3ma, BhucaHHas B
UWIMHAP, ONHCaHHas okojio mwiuHiapa. llepeceuenue cdepsl U mapa ¢
mwiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTOrpaHHHKA,
OIKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
Bpall[CHUS.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chephl U e€¢ JacTe.
[Togobue B mpoctpanctBe. OTHOIIEHHWE OO0BEMOB, IUIOWIAJCH MMOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogobusi, romoTeTusi. PeieHue 3amauy Ha
MJIOCKOCTH € UCTIOJB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIlCHUS: CEUCHUS LIHJIMHIPA
(mapayuienbHO W MEPHEHAUKYISIPHO OCH), CEYeHUs KoHyca (mapajuielibHbIe
OCHOBAHHUIO U MPOXOSIIUE YEPE3 BEPIIUHY), CEUCHUS 1Iapa, METOAbI TOCTPOCHHUS
CEUEHUI: METOJ CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCa
CEKYIIIEH TTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuud Haja BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO yMHOXeHUA. IIpsimoyronbHas
cucreMa KoopauHaT B mpoctpancTBe. KoopauHatel Bektopa. PaznoxkeHue BekTopa
no Oazucy. KoopauHATHO-BEKTOPHBIM METOJA MpPU PEHIEHUH TECOMETPUUYECKUX
3a/1ay.

J{BUKeHNs] B IPOCTPAHCTBE

JIBwxenus mpoctpaHcTBa. OToOpakeHus. [[BWKeHHS W paBEHCTBO (UTyp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEHOC,
[EHTpaJbHasl CUMMETpPHS, 3€pKajJibHasi CUMMETpPHs, MOBOPOT BOKPYr MPSMOM.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.

BEPOATHOCTDb U CTATUCTHKA. 10 KJIACC

['pad, cBsa3ubiii Tpad, myTH B rpade: nukibl u nenu. CteneHs (BaJIeHTHOCTD)
BepmnHbL. ['padsr Ha TTockocTH. JlepeBbs.

CrnyualiHble SKCTIEPUMEHTHI (OTIBITHI) M CITy4aiiHbIe COOBITHS. DJIEMEHTAPHBIC
coObITHst (Mcxofbl). BepostHoCTh citydaitHoro coObiTusi. bim3octh 4acToThl U



BeposiTHOCTH ~ coObITuii.  Cily4aifHble  OMBITBI  C  PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMU.

Onepanuu Hag COOBITUSMU: IepecedeHne, OObEJUHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{uarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

YcnoBHas BEPOATHOCTb. Y MHOXKEHHE BEPOSTHOCTEW. JlepeBo cCllydailHOro
skcriepumenTa. Gopmyna nosHoM BeposatHocTu. Dopmyna balieca. HezaBucrumbie
COOBITHS.

bunapHbIii ciydaiiHbIii ONBIT (MCIIBITAHKE), YCIEX W Heynada. HezaBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAaHUN 10 mepBoro ycrexa. [lepecranoBku
u dakropuan. Yucno coueranuir. TpeyronpHuk Ilackans. dopmyna OuHOMA
HeroTona.

Cepusi He3zaBUCHMBIX HcnblTaHUNd bepHymum. CnydaiiHblid  BeIOOp U3
KOHEYHOU COBOKYITHOCTH.

CnyuvaitHas  BennuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pactpenenenusa. Onepanuu HajJ CIy4YalHbIMU BEJIMYMHAMU. bUHAapHas ciy4yanHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM 4YHMCIE TE€OMETPHUYECKOE U
OMHOMHAJIBHOE.

BEPOATHOCTDb U CTATUCTHKA. 11 KJIACC

CoBMeCTHOE paclpeelieHHe JByX CIIy4alHbIX BeauM4MH. HeszaBucumeie
CJIy4ailHble BEJIMUMHBI.

Maremaruueckoe OXUIaHUE CIIy4allHOM BEIUYMHBI (pacrpenesieHus).
[Ipumepsl TpUMEHEHUsT MaTEMaTUYECKOro OXXHUAAHMs (CTpaxOBaHHE, JIOTEpes).
Matematnyeckoe oxugaHue OMHAPHOW Cly4yaliHON BelWYuHBI. MaTeMaTtnyeckoe
OKMJAHUE CYMMBl  CIIy4alHBIX  BEIWMYMH. MaremMaTudeckoe  OXUJaHHUE
reOMETPUYECKOT0 1 OMHOMHUAJILHOTO pacipeeIeHUN.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIYYaWHOW  BEJIMYMHBI
(pacupenenenus). Jlucniepcus OMHApHON clydailHON BelMuMHBL. MaTeMatrudeckoe
OKUJIAHUE TIPOU3BEIACHUS W JUCHEPCHS CYMMbl HE3aBUCHUMBIX CIIyYalHBIX
BeauunH.  Jlucmepcuss M CTaHJapTHOE  OTKJIOHEHHME  OMHOMHAIBHOIO
pacnpenenenus. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TI'€OMETPUYECKOTO
pacrpeneneHusl.

HepaBenctBo YeobniméBa. Teopema Uebniméra. Teopema bepHymmm. 3akoH
Oonpmmx  uyucen.  BpIOOpouHBIA  METOJ — ucchefoBaHWi.  BeiOopouHbie
xapakTepucTuku. OneHUBaHUE BEPOSTHOCTU COOBITHS 1O BHIOOPOYHBIM JTAHHBIM.
[IpoBepka mpoCTENIIMX THUITOTE3 C MTOMOIIBIO U3YYEHHBIX PACIpPEICIICHUM.

HenpepeiBHble ciydaliHble BenuyuHbl. [lpumeppl. DyHKUUA ILIOTHOCTH
BEPOSITHOCTU pactpesesnieHns. PaBHOMEpHOE pachlpe/elieHUe W €ro CBOMCTBA.
3ajaun, NpUBOASIINE K ITOKA3aTEIbHOMY PACHPEAEIEHUIO. 3a1au, IPUBOASIINE K



HOPMaJIbHOMY  PAacCHpPEAEIICHMUIO. OyHKIHSA IJIOTHOCTH BEPOSITHOCTH
MOKa3aTeNbHOTO pacnpeeneHus, GyHKIUS IIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pactpenenenus. OyHKIUA ITIOTHOCTU U CBOMCTBA HOPMAJIBHOT'O PAaCTIPEIEIICHHUS.
[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCUMBIX  COOBITHH.  3ajauw,
IPUBOJSIIKE K pacupeneneHuto [lyaccona.
KoBapuanus nByx ciay4aitHpix BenudnH. KoadduiueHT TuHEHON KOPPESIIHH.
CoBMecTHbIE HAOIOICHUS IBYX BeIUYUH. Br1OOpouHbINi KO PUIIEeHT
Koppessiuny. Pasnnuue Mexay TMHEHHON CBSI3bI0 U IPUYMHHO-CIICICTBEHHON
CBA3bI0. JIMHENHAs perpeccus, METOl HAMMEHBIIINX KBAIPaTOB



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBJICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNCKON Tpa)kKIaHCKON HUIEHTUYHOCTH, YBOKECHHS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3uYecKoro BOCIMTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBbIO (3I0POBOE MHUTAHHE, COAJAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (GU3NYEecKash aKTUBHOCTH), PU3MUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIH BBIOOP
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPABICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, 0OCO3HaHUE II00ATIBHOTO XapaKTepa dKOJIOTHYECKUX MpoOaeM, OpUeHTaIuUs
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM Kak CpeICTBOM IO3HAHUS MHDa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Bba3oBble jioruvyeckue geiicTBus:

BBISIBJIAITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPHU3HAKUM MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyaupoBaTb U  NPeoOpa3OBBIBaTh  CYXKICHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUMI;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, TPUBOJUTHh TPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbCcKue AeMCTBUA !

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CaMOCTOSITENIBHO CITITAHUPOBAHHBIA 3KCIEPUMEHT, HCCIIETOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAEHUSA, HCCIENOBaHUS, OLIEHMBATb  JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBJIATH JA€(UUNTHI UHPOpPMaLUU, JAaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYPHpPOBaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pas3IMYHBIX (PopMmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUs 3aJaBaThb BOIPOCHI MO CYLIECTBY 00CYX/1aeMOMl TEMBl,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEelIeHNs, COINOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHbBIC YHHBeEpcaJbHbIe Y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IIPU PEUICHUU 33]a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOUTh OIIHOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JESATEIbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacrpeneiiarh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE€ IITYpMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl H
KOOPAMHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH/[Ibl, OLICHHBAThH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy obydyenuss B 10 kjacce oOyyaromuics TOJYYHUT CIETYIONTUE
MPEAMETHBIE PE3yJIbTaThl TI0 OTACJIBHBIM TeMaM paboueill mporpaMmbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pallMOHANIBHBIX U ICCTBUTENIBHBIX YUCEI, MOAYJIb AEHCTBUTEIHLHOTO YUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BbIYMCIICHUM;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIEPUPOBATH MMOHATUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATUAMH: APKCUHYC, APKKOCUHYC M apKTAHI€HC YMCIOBOIrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3jIM4YHbIE METOAbl PEIICHUS pALHUOHAIBHBIX U JAPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JieJIeHe MHOTOWIEHa Ha MHOTOYJIEH € OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOZIHO ONEpUPOBATh MOHATUSAMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEICIUTENN JUIsl PELIEHUST CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOPHSIMHU Il MpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
pPalMOHAIBHBIM IIOKA3aTeEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSMU: HppAlMOHAJIbHBIC, MOKa3aTeIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHMUIA;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPHUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM allapara ainreopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTEeneHW Kak (PYHKIMH OOpaTHOM CTENEHU C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh MOHATUSAMU: JIMHEHMHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpadMKH, HMCIOJIB30BATh MX TpaQUKHU JJIs PEIICHHS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU PEIICHUH 3a/lay U3 APYTHMX y4EeOHBIX MPEIMETOB M pEalbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4eCKOro aHAJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpruecKasi Iporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU JIsi PEIIEeHUs pealbHbIX 3aJad MPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
IIOCJIEN0BATEILHOCTEH, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEA0BATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKACHHsS MAaTeMaTHYECKOrO0 aHajau3a Kak aHaiau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIYHCIIATh MTPOU3BOAHBIE CYMMBbI, IIPOU3BEAEHUS, YACTHOIO U KOMIIO3UIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh MOHATHSMHU: MHOXXECTBO, ONEpald  Haj
MHOKECTBaAMU;

UCITI0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONIMCAHUS peaIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OINEPUPOBATH MOHATUAMH: OIpPEAEIICHHE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO OOBEKTA, I0KA3aTEIbCTBO, PABHOCHIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiacce oOydaromuiicss MHOJIYYUT CIEIYyIOIINE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeEMaTUYECKOr0 aHaJIU3a»:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOIHO ONEpUpOBaTh TMOHATUSIMU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO>KECTBA HAaTypAJbHBIX M LEJIBIX YUCEN, HCIOJIb30BATh NMPHU3HAKH JEIUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™ EBKknuza;

CBOOOJHO OMEPUPOBATH IMOHSATUEM OCTaTKa MO MOJYJIO, 3alKUChIBATh
HaTypaJbHbIE YNCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CHCTEMAX CUHMCIICHHUS;

CBOOO/IHO ONEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCa B alreOpanyeckod u
TPUTOHOMETPUUECKOU (hOpMe, BBIMOJIHATH apUPMETHUECKUE ONepali ¢ HUMU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUYECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMbI IO YCIOBUIO 3aJayH,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKHd KOMIO3UIMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTApPHOIO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

UCITIOJI30BATh MPOU3BOIHYIO JIJISl UCCIICOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COUUAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmysne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBaMU MaTEMaTHUYECKOTO aHAIN3A.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpaxxaanckoe BoOCIIMTAHKE:

c(OpMUPOBAHHOCTH IPAKIAHCKON MO3UIIMK 00YYarOIIErocst Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aUMOJECUCTBOBATh C COLMAJIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'PakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOLIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTHMKH, LIECHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUUCKOW MaT€MaTUYECKOU IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKax, TEXHOJIOTHX, cdepax
SKOHOMUKU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUsA, dTUYECKOIO IOBEIECHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTn4YecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHHWE K MMpPY, BKIIOYAsl JCTETHKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXKICHHUA, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BOCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TPUMEHSATH MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 0opasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K



CBOEMY 370pPOBBIO (3J0pOBOE THUTaHWE, COATAHCUPOBAHHBIA PEXUM 3aHITHH M
OTIIbIXa, PETyisipHas (GU3NYecKasi aKTUBHOCTH), (PHU3NYECKOE COBEPIIICHCTBOBAHUE
TIPY 3aHATHSAX CIIOPTUBHO-03J0POBUTEIBHON JIEATETLHOCTBIO;

6) TpynoBoe BocniuTaHme:

TOTOBHOCTh K TpYJy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUsl, HHTEpEC K
paznuyHbiM  chepaM  TPOPECCHOHABHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccur U peanu3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIHOCOOHOCTH K  MaTreMaTH4eckoMy  OOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHISCKON HAIPABICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPhbl, TOHMMAaHUE BIUSHUS
COIIMAJIbHO-?PKOHOMHUYECKHUX MPOIECCOB Ha COCTOSIHUE MPUPOJTHON U COIUATBHOM
CpeIlbl, OCO3HAHKE TJIOOATBHOTO XapaKTepa dKOJOTHISCKUX MPOOIeM, OPUCHTAIIHS
Ha TIPUMCHCHHEC MATeMATHYCCKUX 3HAHWA JUIsI pelieHUs 3a7ad B 00JacTu
OKpYXalomel Ccpefpl, IUIAHHPOBAaHUE IIOCTYNKOB W OIEHKH WX BO3MOXHBIX
MOCJIEJICTBUM IS OKPY KAIOLIEH CPeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUEeCKOW JMeSITeNIbHOCTH, JTamoB €&
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTU4YeCKOM KyJIbTYpOW Kak CpEJACTBOM TO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh TPOCKTHYIO W HCCICIOBATEIBCKYIO JEATCIbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAaHABJIUBAThH CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIUH,
OCHOBaHWSI /711 0000IIECHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (opMymupoBaTh U  MOPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMaTUUECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU W MPOTUBOPEYUN;



JienaTh BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUY;

IPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATHUYECKUX YTBEPKIACHUI
(mpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHUS U BHIBOJIbI;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HauOoJiee TMOAXOASAIIMA ¢ yIETOM
CaMOCTOATENbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

MCIIOJIB30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO ITO3ULIAI0, MHECHHE;

IIPOBOJUTE CaMOCTOSITENIBHO CIJIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEA0BAHUE
110 YCTAaHOBJICHUIO OCOOCHHOCTEN MAaTeMaTHYeCKOro 0ObeKTa, SIBJICHUS, MpOLEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMu, SIBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITeNIbHO (OpMYyJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, HCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
MOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

MPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMpoOILlecca, a TaKKE BbIIBUraTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nnopmanueii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pELIEHUS 33/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaAEKHOCTD uH(popmaun 1o CaMOCTOSATENIbHO
c(hOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOIIEHUS], SCHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, NaBaTh IOSCHEHUS II0 XOAY PELICHMs 3aJayH,
KOMMEHTHPOBATH MOJTYYEHHBIN pE3yJIbTAaT;

B XOJIe¢ OOCYXXJIeHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYX IAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOHUCK



pELICHUs], CONOCTABIATh CBOM CYXKIEHUS C CYXKICHUAMH JPYIUX YYaCTHUKOB
nuanora, oOHapy>XKMBaTh Pa3IMYUE U CXOJCTBO IMO3ULIMNA, B KOPPEKTHOH (opme
(GopMyIMpOBaTh Pa3HOIIACHS, CBOU BO3PAKECHHUS;

IPEJCTaBISATh PE3YyIbTaThl PEIICHUS 3a/layM, SKCIEPUMEHTA, UCCIIECIOBAHMUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe JCHCTBHS

Camoopranusanus:

COCTABJISATH ILJIAH, AJITOPUTM PEIICHUS 3a/1a4d, BRIOUPATh CIIOCOO pelIeHUs C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ YYETOM HOBOW MH(OPMaLIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJIAJE€Th HABBIKAMHM  IIO3HABATENBHON  peQueKCMH Kak  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI TpoIecca U Pe3ysibTara pPEIICHHs
MaTeMaTU4YeCKOH 3a/1auH;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH PEUICHUU 33J]1a4H,
BHOCUTH KOPPEKTHUBBI B J€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTATA LEIHU U YCIOBUAM, OOBSICHITH IPUUNHBI
JOCTHKEHUSI WM HEAOCTUIKEHUSI pPe3ysIbTaToOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHasl 1eITEILHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaIbHOU
pa®oThl TpU peleHUH YYeOHBIX 3a4ady, MNpPUHUMATh LEJdb COBMECTHOU
JeSITEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBD» W HHBIE), BBIIOJHATH CBOIO 4YacTh paboOThl U
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KAaueCTBO CBOEro BKJaJa B OOLIMHA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YY4aCTHUKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiacca o0yyaronuiicss HayquTCs:
e CBOOOJHO OINEPUPOBATH OCHOBHBIMU MOHATUSAMH CTEPEOMETPUU TIpU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;



MPUMEHSITh aKCUOMbBI CTEPEOMETPUU U CIEJACTBHUS U3 HUX IPU PEIICHUU
F€OMETPUYECKHX 3a]1aY;

KJIACCU(PUIIMPOBATh B3aMMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOJTHO  OINEPUPOBATH TOHATUSIMH, CBSI3AHHBIMA C yrjaMd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
IJI0CKOCTBIO;

CBOOOJTHO OMEPUPOBATH MOHATUSMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMU;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUJBl MHOTOTPAHHUKOB (MIpU3MA,
nupamMua, NpsSMOYTOJIbHBINA Mapaienenunen, Kyo);

KIaccu(pUIUpoBaTh ~ MHOTOTPAHHWKH, BBIOMpass  OCHOBAaHWUS  JJIS
KJaccu(ukanum;

CBOOOJTHO  OMEpUpPOBATh  TMOHATHUSAMH, CBS3aHHBIMH C  CEUYCHUEM
MHOTOTPAHHHUKOB IJIOCKOCTHIO;

BBITIOJTHSATH napajuiebHOE, LHEHTPATbHOE U OpPTOrOHAIBHOE
MPOEKTUPOBAHKUE (PUTYP HA MIOCKOCTh, BBIMOJHATH M300paXkeHUus: Guryp
Ha IJIOCKOCTH;

CTPOUTH CEUEHUSI MHOTOIPAHHHKOB PAa3UYHBIMU METOJAMU, BBIMOJIHSATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  TUIOIIQAA  TOBEPXHOCTEM  MHOTOTPAHHHMKOB  (MpuU3Ma,
nupamMua), FT€OMETPUUYECKUX TEJ ¢ IPUMEHEHuEM GopMyI;

CBOOOJTHO OINEPUPOBATH MOHITUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LEHTD,
OCb U IUIOCKOCTh CHMMETPHM, LEHTP, OCb W IUIOCKOCTb CUMMETPUHU
duryps;

CBOOOJHO OIEpUPOBATh MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJIHATH JICUCTBHS HAJl BEKTOPAMH,

pemiath 3aJaud Ha JOKa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaXO0XXJICHUE TCOMETPUYECKUX BEIMYUH, MPUMEHSISI WM3BECTHBIE METOJIbI
MPU PEIICHUH MaTEeMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

MPUMEHATh MPOCTEHIIME NPOrpaMMHBIE CPEIACTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a]1a4;
U3BJICKaTh, MNpPeoOpa3oBbIBaTh MU HMHTEPIPETUPOBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
YepTeKax U PUCYHKAX;

NPUMEHSATh TMOJy4YeHHbIE 3HAHUS Ha TMPAKTUKE: CpaBHUBATH W
aHaJM3UPOBATh peajbHbIE CUTYyallUU, MPUMEHSATh U3YYCHHBIC MOHSATUS B



npolecce TIOWCKAa peUIeHHs] MaTeMaTH4ecKH  chopMynnpoBaHHON
npo0sieMbl, MOJEIMPOBaTh pEANbHbIE CUTyallUd Ha SA3BIKE T'€OMETPHH,
UCCIIEN0BATh MTOCTPOEHHBIE MOJEIHU C UCIOJIB30BAHUEM T'€OMETPUYECKUX
HNOHATUHA M TEOpeM, amnmapara aiareOpbl, pelaTh MPaKTUYECKHE 3aJauH,
CBSI3aHHBIE C HAXOKJCHUEM I€OMETPUYECKUX BEINYMH;

UMETh MpPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kxonity 11 kiaacca oOyJaromuiicss HayquTCs:

CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IMJIMHIPUYECKOMH,
KOHUYECKOM U cdepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYCHUS;

OTIEPUPOBATH MOHATUSIMH, CBA3AHHBIMU C T€JIaMU BPALICHUS: LUIUHAPOM,
KOHYCOM, c(hepoit u mapowm;

pacrno3HaBaTh Tejla BpauleHus (LIWIMHAP, KOHYyC, cdepa U 1map) U
OOBSICHATH CTIOCOOBI TTOTYYCHHS TEJ BPAICHHS,

KJIacCU(UIIMPOBATH B3AUMHOE PACIOJIOKEHHUE CPEephl U IIIOCKOCTH;
BBIUUCIISATh BEJIWYMHBI AJIIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpAIICHHUSA,
00BEMBI U IUIOIIAJU MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJ BpallCHUS,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

CBOOOIHO OIEPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMHU Tell
BpallleHHWsT ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpaIlCHUS;

BBIUUCIISATH COOTHOLIEHUS MEXY IUIOIIAIIMU MIOBEPXHOCTEW U 00bEMaMU
IMOI00OHBIX TEN;

U300pakaTh M3y4yaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUII CBEpXY, COOKY,
CHH3Y, CTPOUTH CEUEHUS TEJl BPAILLCHUS;

U3BIIEKAaTh, WHTEPIPETHPOBATh M TMPeoOpa3oBeIBaTh HH(POPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, TMPEeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3a7aBaTh TUIOCKOCTh YPaBHEHHUEM B JICKaPTOBOM cHCTeMe KOOPAMHAT;
pemaTh TeOMETPUUYECKUE 331Ul Ha BBIUUCIICHUE YTIIOB MEXAY MPSIMBIMH
U TUIOCKOCTSIMH, BBIYMCJICHHE PACCTOSHUM OT TOYKU 0 IJIOCKOCTH, B
IEJIOM, Ha TPUMEHEHHNE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHUH;
CBOOOJIHO ONEpUPOBATH TOHATHUSAMHU, CBSI3aHHBIMU C JBHKEHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHU;



e BBINOJHATh M300paKEHUS MHOTOTPAHHUKOB M TEN BpallleHUus mpu
[IapajuIeIbHOM — IIEPEHOCE, LEHTPAIBbHOM CUMMETPHH, 3€PKAIBHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa30oBaHus MOA00US;

e CTPOUTH CEYEHUS MHOTOTPAHHUKOB U TEJ BPALICHUA: CEYEHUs LUIUHIpPA
(mapasuienbHO U MEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (TapaijiesibHbIe
OCHOBAHMIO M IPOXO/SLIUE YEPE3 BEPIIUHY), CEUEHUS 1I1apa;

e MHCHOJIB30BATh METOJBI IIOCTPOEHUS CEYEHUWU: METOJ CIIENO0B, METOX
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;

e JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

e TMPUMEHATH TeoMeTpHueckue (aKThl NJIsi PEHICHHS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararliuX HECKOJBKO INAaroB PELICHMs, €CIH YCIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

e pelarh 3aJa4d Ha JOKa3aTeIbCTBO MATEMAaTHYECKUX OTHOLICHUM W
HAaX0KJICHUE TEOMETPUUECKUX BEIIUYUH;

e MPHUMEHATH NPOTPAMMHBIE CPEICTBA U JIJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

e TMPUMEHATH  MOJYyYECHHBIE  3HAHMS HA  IIPAKTHKE:  CpPaBHUBATB,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALlUH, IPUMEHATh U3YUCHHbIC
IIOHATHs, TEOPEMBI, CBOWCTBA B IIpoLECCEe IIOMCKAa  pPEIICHUs
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
pealbHbIE CUTYallUM Ha S3BIKE T€OMETPHHU, HCCIENO0BATH ITOCTPOCHHBIE
MOJEIN C UCIOJIb30BAHUEM TI'C€OMETPUYECKUX IOHATUH U TEOpEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HAaxO0XJICHUEM N€OMETPUYECKUX BEJINUNH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUHM Kak
COCTaBHOM 4acTu (PyH/1aMEeHTa Pa3BUTHUSI TEXHOJOTHH.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUA YUYUEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTUKA» (YTJIYBJIEHHBIIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMK 00YYaIOIIETrocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HAa  POCCHUHCKOro  OOINecTBa,  MNPEACTaBIEHHUE O
MaTeMaTUYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBICHUH,
MpoLeyp TPaKJaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEHHUe
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMHA 1 HA3HAYCHHUEM;



2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUHCKON TPaKIMaHCKOW WIACHTUYHOCTH, YBAKCHUS K
IPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MAaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaTEeMaTUKOB U POCCUIMCKON MaTEMaTUYECKOM MIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIDKEHMM B JAPYTUX HayKax, TEXHOJIOTHsSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUSA, dTHUYECKOTO IOBEJCHUS, CBSI3aHHOTO C MPAKTHUYECKUM
NPUMEHEHUEM JOCTH)KEHUNM HAyKH U JEATEIbHOCThIO YYEHOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOrO OyAYyILIErO;

4) 3CTeTUYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, 0OOBEKTOB, 3a/1au, PEIICHHUM, pacCyXICHHUM, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3710pOBOTo U 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 30pOBBIO (370pOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITHU U
OTIIbIXa, peryispHas (U3NUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAESATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYJy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUsl, HHTEpEC K
paznuyHbiM  chepaM  TPOPECCHOHANLHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccud W peaau3oBbIBATH COOCTBEHHBIE JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HAMpPaBJICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh  AKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HAHME TJIOOATILHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, OpUCHTAIIHS
Ha TIPUMCHEHHE MaTEeMAaTHUYeCKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpelbl, IJIAaHUPOBAHHE TIOCTYNKOB W OILEHKH HMX BO3MOXXHBIX
MOCIICICTBUU JIJTL OKPYIKAIOILIEN CPEBI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMUPOBAHHOCTH MHMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YpPOBHIO  pa3BUTHUsI HAYKH W OOIIECTBEHHOW  MPAKTUKH, TOHHUMaHUE



MaTeMaTHYeCKON HayKM Kak c(epbl 4YelIOBEYECKON MNeATEIbHOCTH, JTamoB &
pa3BUTHA M 3HAYMMOCTH UL PA3BUTHSA LMBUIM3ALMUH, OBJIAJACHUE S3BIKOM
MaTeMaTUKM W MAaTeMaTUYECKOM KyJIbTypOW KakK CpPEICTBOM IO3HAHMS MHPA,
TOTOBHOCTb OCYILECTBIIATh IPOEKTHYIO M HCCIEHOBATENbCKYIO JEATEIBHOCTh
VHIUBUAYAJIBHO U B TPYyIIIIE.

METAINIPEJMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIISAIT M XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKK MAaTEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOILIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATHUN, YCTAaHABIMBATh CYIICCTBEHHBIN MPU3HAK KiIacCU(DHUKAINH,
OCHOBaHWSI /711 0000IICHHS M CPAaBHEHHMSI, KPUTEPUH TTPOBOIMMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (opMymupoBaTh H  TPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIOMCHUIX W YTBEPXKACHHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JienaTh BBIBOJABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKU, JIETYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUSHHM 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO 10KA3aTEIhCTBA MATEMATHUECKUX YTBEPKIACHUIN
(MpsiMBIC W OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, IPUBOIUTE IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKIACHHUS U BHIBOIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  PEIICHUSA, BHIOMpATh HauOoyiee MOAXOAAIMK ¢ y4€TOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBaTebCcKue IeiiCTBUS:

WCITOJI30BaTh BOIPOCHI KaK MCCIIEIOBATECILCKHA WHCTPYMEHT ITO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTHUBOpEUHE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPTYMEHTHPOBATH
CBOIO TTO3UIIUIO, MHCHHCE,

MIPOBOJIUTH CAMOCTOSITEIIEHO CIJIAHUPOBAHHBIN IKCIICPUMEHT, UCCIICIOBAHME
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHUS, TPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMu, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENCHHOTO  HAOJIOMCHUS, HCCIICIOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE IMPOIECCa, a TakKKe BBIIBUTATh
MIPEATNOJIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.



Pabora ¢ undopmanmeii:

BBISIBJIATH JeUIUTH HHPOPMAIMH, JAaHHBIX, HEOOXOAUMBIX JUIs OTBETa Ha
BOIIPOC U ISl pEUICHUS 33/1a4H;

BbIOMpaTh UH(POPMALIMIO U3 UCTOUHUKOB PA3IUYHBIX TUIIOB, AHAJIU3UPOBATD,
CUCTEMATHU3UpOBaTh M HUHTEPIPETUPOBATh HHPOPMALMIO PA3NIUYHBIX BUIOB U
dbop™m mpeaCcTaBICHUS;

CTPYKTYpUpPOBaTh WHGOpPMAIMIO, MPEICTaBIsATh €€ B pa3IUYHbIX (opmax,
WUTIOCTPUPOBATh TpapuuecKH;

OLIEHUBAaTh Ha/1EKHOCTD uH(popMalun o CaMOCTOSITENIEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKATHBHBIE YHHBEpPCAJIbHbIE YUeOHbIE TeHCTBHSA

OoO0menue:

BOCIIPUHUMATH U (OPMYJIUPOBATH CYKJACHHS B COOTBETCTBUHU C YCIOBUSIMHU H
IeIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W TMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOJYy PEUICHUS 3aJad,
KOMMEHTHPOBAThH MOJYYCHHBIN pe3yJIbTaT;

B X0Jie 0OOCYXXJICHHMS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKJIaeMOM TEMBI,
mpoOJIeMBbl, pelaeMOl 3a7add, BBICKA3bIBATh HJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXKICHHUS C CYXKICHUAMH JPYTUX YYaCTHHUKOB
Jyajora, oOHapy)KUBaTh Pa3IMuue M CXOJICTBO IO3UIIMH, B KOPPEKTHOH (opme
bopMyIUPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCIeOBaHMUSI,
MIPOEKTa, CaMOCTOSTEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3a1ad
MIPE3EHTAIUN U 0COOEHHOCTEH ayUTOPHH.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusanus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/1aul, BHIOUPATh CIIOCOO pelieHus ¢
YIETOM MMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4éTOM HOBOM MH(pOPMAITHUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIaJICTh  HABBIKAMU  TO3HABATEIBLHOW  peduiekcuM  Kak  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUU M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAAECThH
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca W pPe3ysibTara PEIICHHs
MaTeMaTHYECKOM 3aJ1auH;

MPEIBUAETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUH 331a4H,
BHOCHUThH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JaHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI B YCIOBUSAM, OOBICHITH MPUUUHBI
JOCTIDKCHUS I HEIOCTHIKEHUST PE3YJIbTATOB JIEATEILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEIbHOCTD:

MOHMMATh W HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIWBUIYaTbHOU
paboThl mTpu pemeHnH YYeOHBIX 3a7ad, NPUHUMAThL II€Ib COBMECTHOU
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIBI PpaboOT, IOTOBapUBATHCA, OOCYXIAaTh TpOIecC M pe3yiabTaT paboTHI,
000011aTh MHEHHUSI HECKOJIBKHX JTFO/ICH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboThl (0O0CyXaeHUs, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMBD» W HWHBIE), BBINIOJHATH CBOIO YacTh pabOTBl |
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UIEHAMHU KOMAaHJbI, OIICHHBATH
KaueCTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIbTATDBI

K xoniy 10 kiaacca oOyyaromuiicss Hay4uTCs:

CBOOOJHO OINEpUPOBaTh MOHATUSAMHU: Tpad, MIOCKUid rpad, CBSI3HBIA Trpad,
nyTh B rpade, 1emnb, IUKI, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIIy4ailHOTO
AKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH MOHATUAMM: CIYYalHBIA HSKCIEPUMEHT (OIIbIT),
CllydyallHO€ COOBITHE, JIEMEHTApHOE ClydyailHOe COOBITHE (PJIEMEHTApHBIM MCXOT)
CIIydalHOTO  ONbITa, HAaXOAUTh BEPOSTHOCTU COOBITUA B  OMBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMH;

HaxOJUTh U (POPMYITHUPOBATH COOBITHS: MEpeCceUCHHE, OOBEIUHECHUE JaHHBIX
COOBITHH, COOBITHE, TPOTHUBOIOJOKHOE JAHHOMY, HCIOJB30BATh JIUATPAMMBbI
Dilyiepa, KOOPAUHATHYIO TIPSMYIO JIJIsl PEIICHUs 3a/1ad, MOoJIb30BaThCsl hopMyIion
CJIOEHUSI BEPOSITHOCTEN JJIsl BEPOATHOCTEHN JABYX U TPEX CIIy4YailHbIX COOBITHH;

ONEpUpPOBATh  TOHATUAMH:  YCIOBHAasi  BEPOSTHOCTb,  YMHOXEHUE
BEPOSITHOCTEM, HE3aBUCUMBIC COOBITHS, JI€PEBO CIYYalHOTO OSKCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHI € TOMOLIBIO MpaBUja YMHOXXEHHS, JepeBa
CIIy4ailHOrO OMbITa, HKCIOJb30BaTh (POPMYIy MOITHOW BEPOATHOCTH, (HOpMYITy
baifeca mpu pemiennn 3a1ad, onpeaessiTh He3aBUCUMOCTh COOBITHI O (opMyIie U
[0 OpraHU3aluy CIYy4YailHOTO HKCIIEPUMEHTA;

MPUMEHSATh W3yYCHHbIE KOMOWHATOPHBIC (OPMYNBl JJISi TMEPEUUCICHHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEUICHUS
3aJla4y Mo TEOPUH BEPOSITHOCTEM;

CBOOOJTHO  OMEPUPOBATH TOHSTHSAMHU: OWHAPHBIM  CIyYalWHBIA  OMBIT
(ucnipITaHue), ycrnex M HeyJaya, HEe3aBUCHMBIE HUCIBITAHUS, CEpUsl UCIBITAaHUMH,



HaXOJUTh BEPOSITHOCTH COOBITUW: B CEpPUHM HCIBITAHUN 1O IEpPBOrO ycoexa, B
cepun UcnbITaHUM bepHymiau, B ombITe, CBI3aHHOM CO CIy4ailHbIM BBIOOPOM H3
KOHEYHOU COBOKYITHOCTH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: ClIydailHas BEJIWYMHA, paclpeiesieHHue
BEPOATHOCTEW, JAuarpaMMa paclpelerieHus, OWHapHas ciydailHas BeJIU4YMHA,
reoMeTpUIecKoe, OMHOMHAIILHOE pacipe/iesieHHeE.

K koniy 11 kinacca oOyyaronuiicss HAyquTCs:

OIIEpUPOBAaTh IOHATUSAMM: COBMECTHOE pPAaCIpPENENICHUE [BYX CIy4alHbIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PACHpPENEICHUs IBYX CIIy4ailHbIX
BEIWYUH [UIS BBIJCICHUSA PACIPEACIICHAS KAKJIO0M BEJIMYUHBI, ONPEICICHUS
HE3aBHCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJHO ONEpPHUPOBAThH MOHATUEM MATEMATHUYECKOTO OKHMIAHUS CIIy4ailHOM
BEJIMUYMHBI (pacrlpeesieHus1), IPUMEHATh CBOMCTBA MATEMaTU4YECKOTO OXHUIAHUSA
IOpU PELIEHUH 3a/lay, BBIYUCIATh MATEMAaTUYECKOE OKUIaHHE OMHOMHUAIBHOIO U
T€OMETPUYECKOI0 PACIIPEIEICHUN;

CBOOOJHO OIEpPUPOBATH MOHATUAMH: TUCIEPCHS, CTAHAAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIMYMHBI, IPUMEHATh CBOMCTBA JHCIIEPCUM CIIy4YaWHON BEJIMYWHBI
(pacupeneneHus) OpyU PELICHUU 3a7ad, BBIYUCIATH IUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE F€OMETPUUECKOT0 U ONHOMHUAIILHOTO paclpe/1eiIeHUI;

BBIYHCIIATh BHIOOPOYHBIE XapaKTEPUCTUKU MO JAHHOW BBIOOPKE U OLIEHUBATh
XapaKTEPUCTUKUW TEHEPATIbHOM COBOKYMHOCTH JIA@HHBIX 10  BBIOOPOYHBIM
xapakrepucTukam. OLeHUBaTh BEPOSITHOCTH COOBITHI M MPOBEPSTH MpOCTeHIIne
CTATUCTUYECKUE TUIIOTE3BI, NIOJIb3YSACHh U3YYEHHBIMU PACIIPEACICHUAMU.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmuecTBo
Ne ii/m HaunmeHoBaHMe pa3jeioB U TeM IPOrpaMMBbl Jacos
Bcero

MHOXECTBO I€HCTBUTENIBHBIX YhCeN. MHOTrO4JIEHBI.

la PannonanbHble ypaBHEeHUs U HepaBeHCTBA. CrcTeMBI 24
JMHEWHBIX YpaBHEHHH

2r BBenenue B crepeoMeTpuio 23

3B DneMeHThI Teopun rpados 3

4a Oynkiun u rpaduku. CreneHHas QyHKIUS C LETbIM 12
noka3zaresem

5r B3auMHoe pacnoyioykeHre IpsMbIX B IPOCTPAHCTBE 6

68 Ciy4aiiHbl€ OIBITHI, CIIy4aiiHble COOBITHS U BEPOSITHOCTU 3
COObITHI

7a Apudmernueckuit kopeHb N-oii crenenu. MppannonanbHbIe 15
YpaBHEHMSI

8r [TapamienpHOCTH IPSIMBIX U IVIOCKOCTEW B IIPOCTPAHCTBE 8

o5 CityuaifHbIe OIIBITHI, CITy4aiiHbIe COOBITHS M BEPOSITHOCTH 3
COOBITHI

10a IToka3zarenbHas pyHkuus. Iloka3arenbHble ypaBHEHHUS 10

l1r [lepneHIUKYISPHOCTD NPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE 25
Omnepauuu Haji MHOXeCTBaMH U coObITUsAIMU. ClioXKeHHE U

128 YMHOXCHHE BEPOATHOCTEN. Y CJIOBHASI BEPOSITHOCTb. 5
He3zaBucumeble coObITUS

13a Jlorapudmuueckas pynkius. Jlorapupmuyeckre ypaBHEHHS 18

l4r VYTIBI ¥ paccTOSIHUS 16

158 OneMeHThl KOMOMHATOPHUKH 4

16a Tpuronomerpruyeckue BoIpa)K€HUS U ypaBHEHUS 22

17T MHororpanHuk# 7

185 Cepuu nocnenoBarenbHbIX UcnbiTaHui. Mcneiranus bepaysim. 5
CayvaiiHblii BBIOOp M3 KOHEYHOH COBOKYMHOCTH

19a [TocnenoBaTenbHOCTH M POTPECCUN 10

20r BekTopsl B IpocTpaHcTBE 12

21a Henpepesable ynkiuu. [IponszBoaHas 20

228 CrydaifHple BETUYUHBI H pacpeIeIeHUs 14

231 reOMe}“pI/IH. [ToBTOpEHME, 0000IIIEHNE U CUCTEMATU3AIIHS 5
3HaHUH

24a Anre6pa. [ToBTopenue, 06001IeHre, cucTeMaTH3alus 3HaHU I 5
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11 KJIACC

Nent/ HaumenoBaHue pasaesioB U TeM KosmmyecTBo yacos
2 MPOrpamMMbI Beero
1a HccnenoBanue GpyHKIHIA ¢ TOMOIIBIO 99
IPOU3BOJIHOM
2r AHaMTHYECKasi TeOMETPUS 15
3B 3aKoH OOJBIINX YHCET 5
4a ITepBooOpasHast 1 HHTETpaI 12

5 [ToBTOpeHue, 0600IICHNE 1 15

CUCTEMATHU3aUs 3HAHUN

6B DJIEMEHTEI MATEMATHYECKON CTATUCTUKH 6

- ['paduku TPUTOHOMETPUUYECKUX (PYHKIIHIA. 14
a
TpuronomeTpuyeckrue HepaBeHCTBA

8r O0bEM MHOTOTpaHHUKA 17

HenpepsiBHbIE c1yyaliHble BETUYHHBI
9B (pacmpenenenusi), moka3aTelIbHOE U 4
HOPMaJIbHOE pacipeieeHus

10 HppanmonansHble, MOKa3aTENbHbBIE U 24
a
norapuMuuecKre HepaBeHCTBA

11r Tena BpameHnus 24
12B Pacnpenenenue Ilyaccona 2
13a Kowmriekcubie uncia 10

[Tnomaau moBEpXHOCTU U OOBEMBI

14r 9
KPYTJIBIX TEJ

158 CBs13b MeX/y Clly4allHBIMHM BETMYMHAMHU 6
16a HatypanbHble U 11enble yncia 10
17T JIBMKEeHUS 5
188 O0001IeHNE U cCUCTEMATH3AINS 3HAHAN 11

CucteMbl pallMOHAIBHBIX,
19a UppalMOHATIBHBIX MTOKa3aTeIbHBIX U 12
Jorapu(pMHUUECKUX ypaBHEHUH

[ToBTOpEeHME, 0000IIEHNE 1
20r - - - 17
CHCTEMATHU3aLMs 3HAHUH

2la 3ajauu ¢ mapameTpaMmu 16

[ToBTOpeHnue, 060061ICHNE,

22a .
CUCTEeMAaTH3aIHsI 3HAHHHA

16
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IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos
No Tema ypoka
/i Bcero

MHOK€eCTBO, ONepaly HaJl MHOXXECTBAMU U UX CBOMCTBA 1
Huarpammsl Ditniepa-Benna

3 [IprMeHeHrne TeOpEeTUKO-MHOKECTBEHHOTO arnapara s 1
pelieHus 3aaa4

4 Pannonansubie uncna. OOBIKHOBEHHBIC U JIECATUYHBIC 1
JpoOH, TIPOLICHTHI, 0ECKOHEUHBIE IEPUOTUICCKHE APOOH

5 Patmonaneubie yncna. OObIKHOBEHHBIC U JIECATUYHBIC 1
IpoOu, IPOLIEHTHI, OECKOHEYHBIE IEPUOTNIECKUE IPOOH

5 [Ipumenenue qpoOel 1 IPOIEHTOB ISl pEIICHUS 1
MPUKJIAHBIX 33]1a4

7 [Ipumenenue qpoOel ¥ IPOIEHTOB ISl PEIICHUS 1
MIPUKJIaJAHBIX 3a1a4

8 JewcTBuTenbHbIe yncia. PanoHanbHbie U 1
HPpALMOHATILHBIE YHCIIa

9 Apudmerrdeckue onepanuu ¢ JeHCTBUTEILHBIMU YU CIIaMU

0 Moaynb AEHCTBUTENBHOTO YMCIIA U €r0 CBOMCTBA 1

11 [TpubmmkE€HHBIE BBIYMCIECHUS, IPABUJIA OKPYTIICHHUS, 1
MIPUKUJIKA U OIIEHKA pe3ybTaTa BEIYUCICHUM

12 OCHOBHBIE METOIBI PEIIEHUS IENbIX U APOOHO- 1
palMoOHANbHBIX YPABHEHUI U HEPABEHCTB

13 OCHOBHBIE METO/IbI PEIICHUS LIEJIBIX U JPOOHO- 1
palvoHAIBHBIX YPaBHEHUN U HEPABEHCTB

14 OcCHOBHBIE METOIBI PEIIEHUS IENbIX U APOOHO- 1
palvoHaIbHBIX YPaBHEHUN U HEPABEHCTB

15 MHorouseHsl 0T OJHON IepeMeHHOM. [lenenne 1
MHOTO4JIEHa Ha MHOTOYJIEH C OcTaTKOM. Teopema besy

16 MHorouseHs! ¢ 1easiMu KodpduninentamMu. Teopema 1
Buera

17 Pewienne cucreM TMHENHBIX YpaBHEHUN

18 Pemenne cucreM TMHENHBIX YpaBHEHUI
Marpuia cucteMbl JIMHEUHBIX ypaBHEHUU. Onpeaenurens

19 MAaTpHUIIbI 2X2, €r0 FreOMETPUYECKHUI CMBICI U CBOMCTBA; 1
BBIYHCIICHUE €T0 3HAYCHUS

20 Onpenenurens MaTpULbl 2X2, €ro TEOMETPUUECKUNA CMBICI 1

)41 CBOIZCTBE[; BBIYHMCJICHUEC €TI0 3HAYCHUA




21

22

23

[TpuMmeHeHue onpeaenuTens 1 PEIIeHUs] CUCTEMBbI
JIMHEHHBIX YPABHEHUN
Pelenne nmpukiagHpIx 3a/1a4 C IOMOUIBIO CUCTEMBbI
JIMHEWHBIX YpaBHEHUN
Pemenne npuknaaHbpIX 3aa4 ¢ IOMOIIbIO CUCTEMBbI
JIMHEWHBIX YpaBHEHUN

24

25

26

Konrtponbnas pabdora: "PanmonanbHbele ypaBHEHUS U
HepaBeHCTBA. CHCTEMBbl IMHENHBIX YpaBHEHUN"

OcHoBHbI€ MpaBuiia H300paKeHUsI HA PUCYHKE IIIOCKOCTH,
napajuIeIbHBIX IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

[TonsaTus crepeomMeTpun: TOUKa, MpsiMasi, IIIOCKOCTb,
npoctpancTBo. OCHOBHBIE MTPaBHIIa U300paKEHHsI Ha
PHUCYHKE TIIOCKOCTH, MapalljIeIbHbIX MPSIMBIX (OTPE3KOB),
CepeIMHbI OTPE3Ka

27

IlonsThs: MEPCCCKAONINECA TIIIOCKOCTH, IMIEPCCCKAIOIINECCSA
npsamas 1 MmiIOCKOCTh, MOJIYIIPOCTPAHCTBO

28

29

[onsATus: nepecekaromuecs MI0CKOCTH, IEPECEKAIOIIUECS
npsiMasi ¥ MI0CKOCTh; OJIYIPOCTPAHCTBO

MHororpaHHuKH, H300paskeHrue TPOCTEHIINX
MPOCTPAHCTBEHHBIX (UTYP, HECYIIECTBYIOIIUX O0OHEKTOB

30

MHororpaHHuKH, U300pakeHUE MPOCTEUIINX
MPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIMIUX OOBEKTOB

31
32

AXCHOMBI CTCPCOMETPHUH U IICPBBIC CICACTBUA U3 HUX

AXCHOMBI CTCPCOMETPHUU U IICPBBIC CICACTBUA U3 HUX

33

34

35

36

37

AKCHOMBI CTEPEOMETPUHN U TIEPBBIE CIEACTBUS U3 HUX.
CniocoObl 3a1aHus IPSIMBIX U MJIOCKOCTEHN B POCTPAHCTBE.
O603HaueHus NPSIMbIX U TUIOCKOCTEN

N3006pakenue ceueHnit mupamMusl, Kyoa v IpU3Msl,
KOTOpbIE MPOXOAT yepe3 ux pédpa. M3o0paxenue
MEePECEUCHUS MOTYUYCHHBIX IUIOCKOCTEN. PackpammBanue
MIOCTPOCHHBIX CEUEHHUI Pa3HBIMH [IBETAMH

U3o0paxkenue ceueHni MIpaMuibl, Ky0a U MIPH3MBI,
KOTOpBIE MPOXOAT Yepe3 ux péopa. M3o0paxenue
niepeceveHus MoMyYeHHbBIX TUI0CKOoCcTel. PackpammBanne
IMOCTPOCHHBIX CEeUeHUI Pa3HbBIMHU LIBETAMHA

N3o0paxkenue ceueHnit MIpaMuibl, Kyo0a ¥ MIPU3MBI,
KOTOpBIE MPOXOAT Yepe3 ux péopa. M3o0paxenue
niepecevyeHus MoMyYeHHbBIX TUI0CKocTel. PackpammBanne
HIOCTPOCHHBIX CEYCHUI Pa3HbIMHU IIBETAMU

W3o0paxxenue ceueHnit MIpaMuibl, Kyo0a U MPU3MBI,
KOTOpBIE MPOXOAT Yepe3 ux péopa. M3o0paxenue




MEpECEUCHUS MTOTYUYEHHBIX INIOCKOCTEN. PackpammBanue
MIOCTPOEHHBIX CEUCHUI Pa3HbIMU LIBETAMU

38 MeTto cnefoB it TOCTPOSHUS CeUESHUN

39 Mertog cieoB A nocTpoeHust ceueHnuid. CBoiicTBa
MEPECEUCHHU I PSAMBIX U TIIOCKOCTEN

40 Mertop cienoB aiis noctpoeHust ceueHuid. CBoiicTBa
MEPECEUCHU I PSAMBIX U TIIOCKOCTEN
[TocTpoenue ceueHuit B mupamuze, Kyoe mo TpéM TouKam

41 Ha péopax. Co3maHue BEIHOCHBIX YEPTEKEH U 3aITUCh
[IaroB MOCTPOEHUS
[TocTpoenue ceuenuii B nupamue, Kyoe 1o TpéM TouKkam

42 Ha p&0pax. Co3maHne BEIHOCHBIX YEPTEXKEN U 3aMUCh
IaroB MOCTPOEHUS
[locTpoenue ceuenuii B nupamuie, Kyoe no TpéM TouKam

43 Ha péOpax. Co3maHne BEIHOCHBIX YePTEKEU U 3aITUCh
1aroB MOCTPOEHUS
[locTpoenue ceuenuii B nupamuie, Kyoe no TpéM TouKkam

44 Ha péopax. Co3iaHre BEIHOCHBIX YEPTEIKEH U 3aIiCh
1aroB MOCTPOEHUS

45 [ToBTOpenue mnanumeTpuu: Teopema o
MPOMOPLUUOHANIBHBIX 0Tpe3kax. [logo0ue TpeyroasHUKOB
IToBTopenue nnanumerpun: Teopema Menenas. Pacuersl B

46 CEYEHHUAX Ha BBIHOCHBIX YepTexax. Mcropus pazBurus
IUTAHUMETPUH U CTEPEOMETPUN

47 KonTponbHas pabora "Akcromsl crepeomerpun. Ceuenus"

48 I'pad, cBa3HbI rpad, mpeacTaBieHUe 3a/1a41 C TOMOLIBIO
rpada

49 Crenenb (BaJIeHTHOCTB) BepmuHEL. [1yTh B rpade. Lenu u
LUKITBI

50 I'padbr Ha IOCKOCTH. [IepeBo CIIy9aifHOTO KCIIEpUMEHTA

51 OyHK1MS, crocoObl 3a1anus GyHkuu. BzanMHo oOpaTHbIe
¢ynkunu. Komnosuuus ¢pyHkunit

52 I'paduk pynkunu. nemMeHTapHble IpeoOpazoBaHus
rpaduxoB QyHKUINN

53 OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAU€HUH (YyHKIUH.
Hymu pynxiuu. [TpomexxyTku 3HaK MTOCTOSTHCTBA

54 Yéruble u HeuéTHbIe pyHKUNU. [lepuoanyeckre GyHKINU.
[IpomexyTKM MOHOTOHHOCTH (PYHKITUH

55 MaxkcuMymbl 1 MUHUMYMBI pyHKInu. Hanbonbinee u

HAaMMCHBIIICE 3HAUYCHUEC (i)YHKHI/II/I Ha IMPOMEIKYTKE




56

JluneliHasi, KBaJpaTU4Hasi U IpOOHO-TUHEWHAs PYHKIUU

DneMEeHTapHOE UCCIIEIOBAaHUE U ITOCTPOCHHE I'padUKOB

57 .
9TUX QYHKIIUHA

58 DNeMEHTapHOE UCCIICIOBAaHUE U TOCTPOCHHE TpadUKOB
9TUX QYHKIUI

59 Crenens c 1enbIM okaszareneM. bunom Herotona

60 CreneHb c 1e1bIM NokazaTeneM. buanom HeroToHa

61 CrenenHast GyHKIUS C HATYPAIbHBIM H IIEITBIM
nokazarenem. E€ cBolicTBa u rpaduk

62 Kontposbhas padora: "Crenennas ¢pynkuus. E€ cBolicTBa
u rpadux"”
B3anmHoe pacnoniokeHue MpSIMBIX B IPOCTPAHCTBE.

63 CkpeumuBaromuecs npsmele. [Ipu3Haku CKpemmuBarOImuxcs
npsimbix. [lapansenbHble npsiMbie B IPOCTPAHCTBE
Teopema 0 Cyi1eCTBOBAHMH M €IMHCTBEHHOCTH MPSMOMN

64 IapaJuIeIbHOM JaHHOU IIPSIMOM, MMPOXOJALIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEXKAILEH HA JaHHOU MpsAMOi. Jlemma o
MePEeCeYCHHUH MapaIJIeIbHBIX MPSIMBIX IIOCKOCTHIO
[TapamiensHOCTB Tpex MpsAMBIX. Teopema o TpEx

65 napajuieIbHbIX MPSMBIX. TeopeMa 0 CKpEerMBaIOIINXCS
TIPSIMBIX
[TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA

66 napajuieTbHOTO MPOEeKTHpOoBaHUs. M300paskeHne pa3HbIX
¢Guryp B MapayieIbHON MPOCKITUU

67 enTpanpHas mpoeKius. YTOJ ¢ COHAMPaBIEHHBIMH
CTOPOHAMHU. YTOJ MEXAY IPSIMBIMU

68 3amaun Ha JOKA3aTeNbCTBO U UCCIIEIOBAHKE, CBSI3aHHBIE C
PaCTIONIOKEHUEM TIPSIMBIX B POCTPAHCTBE

69 CrnyvaiiHble S5KCIIEpUMEHTHI (OIBITHI) U CIy4aiHbIe
COOBITHSI. DJIeMEHTApHBIC COOBITHSI (MCXOIBI)
BepositTHOCTB cityuaiiHOTO cOOBITHS. BeposiTHOCTH cOOBITHIA

70 B OMBITAX C PABHOBO3MOXHBIMHU dJIEMEHTaPHBIMHU
COOBITUSIMH
BeposiTHOCTB ciTydaiiHOTO cOOBITHS. BeposTHOCTH COOBITHIA

71 B OIBITaX ¢ PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

79 ApudmeTnueckuii KOpeHb HaTypajIbHOU CTENEHH U €ro
CBOICTBA

73 ApudmeTndecknii KOpeHb HaTypaIbHOU CTETICHH U €ro

CBOMCTBA




[IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHM, COIEPIKALTIX

74
CTCTICHH U KOPHH

75 [TpeoOpazoBaHys YHCIOBBIX BBIPAKEHUM, COJIEPKAIINX
CTEMEeHH U KOPHU

76 [Ipeobpa3oBaHusl YUNCIIOBBIX BBIPAXKEHUM, COIEPIKALINX
CTEMEeHH U KOPHU

77 Wppannonanbuble ypaBHeHUs. OCHOBHbBIE METObI
pelIeHUS UPPALMOHAILHBIX YPaBHEHUN

78 Uppanmonansubie ypaBHeHUs. OCHOBHbBIE METObI
pelleHus] UPPALMOHATILHBIX YPaBHEHHM

79 Wppaunonanbuble ypaBHeHUs. OCHOBHbBIE METObI
pelleHus: UPPAMOHATILHBIX YPaBHEHHM

80 PaBHOCHIIBHBIE TIEPEXOIbI B PEIICHUH UPPALUOHATBHBIX
ypaBHEHUI

81 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUN HPPALIMOHATBHBIX
YpaBHEHUU

82 PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUU UPPALUOHATBHBIX
YpaBHEHUU

83 PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUH UPPALUOHATBHBIX
ypaBHEHUI

84 CaoticTBa U rpaduK KOpHs N-Oi CTENeHH KaK (PyHKIHH
00paTHOH CTENeH! ¢ HaTypaJbHbIM MTOKa3aTeleM

85 CaolicTBa U rpaguK KOpHs N-Oi CTENEHU KaK (PYHKIMH
00paTHOH CTETeH! ¢ HaTypaJbHBIM MTOKa3aTeleM

86 Kontponbnas padota: "CBoiicTBa u rpaduk KOpHs N-0i
crenenu. MppannonaibHble ypaBHeHUS"
[TonsTHs: MapannenbHOCTh IPSIMOH U IMIIOCKOCTH B

87 npoctpancTse. [Ipu3Hak napanieabHOCTH IPSIMON U
mockocTi. CBOMCTBA NapaJlIEIbHOCTH MPAMOU U
IJIOCKOCTH
['eomeTpuueckue 3aaun Ha BEIYMCICHHUE U

88 JI0Ka3aTeNbCTBO, CBSI3aHHBIE C ApaJuIEIbHOCTHIO MIPSIMBIX U
IUIOCKOCTEHN B MPOCTPAHCTBE
[TocTpoenue ceuenusi, MPOXOIALIETO Yepe3 TaHHYIO

89 MPSIMYIO Ha YePTEKEe U TMapauIeTLHOTO IPYTOi PSMOH.
Pacuér orHOIIEHNI
[TapannensHas npoekuys, IpUMEHEHNE AJI TOCTPOEHUs

90 cedeHni kyoa u napamurenenunena. CBoicTBa
napajuieJienune1a u Ipu3Mbl

o1 [MTapannensHble maockocTu. [Ipu3Haky mapannenbHOCTH

JIBYX TIJIOCKOCTEM




TeopeMa 0 MapaJuICJIIbHOCTU U CIUHCTBCHHOCTHU IMJIOCKOCTH,

92 MPOXOJIAIICH Yepe3 TOUKY, He MPUHAIICKAIIYIO TaHHON 1
IIJIOCKOCTH U CIICJCTBUS U3 HEE
CBoiicTBa napajIeNIbHBIX IVIOCKOCTEN: 0 NapaJJICIbHOCTH

93 IPSIMBIX IIEPECEUEHUS IPU IEPECEUEHHUH JIBYX 1
NapaJuleIbHbIX IIJIOCKOCTEN TpeThen
CaolicTBa napasieabHbIX MIIOCKOCTEN: 00 OTpe3Kax

94 NapajuIeIbHBIX MPSAMBIX, 3aKIIFOUEHHBIX MEXKITY 1
napauieIbHBIMU MJIOCKOCTSIMU; O IEPECEYCHHUH MPSIMOM C
JBYMsI TTapaJlJIeIbHBIMU TIOCKOCTSIMU
[Tepeceuenue, 06beTMHEHIE MHOKECTB U COOBITHIA,

95 MIPOTUBOIOJIOKHBIE COOBITHSL. DOpMyIIa CIIOKEHUS 1
BEPOSITHOCTEMN

96 VY ciioBHas BEPOATHOCTh. Y MHOKEHHUE BEPOSITHOCTEN. 1
®dopmyna yCI0BHON BEPOSATHOCTH

97 VY ciioBHas BEPOATHOCTh. Y MHOKEHHUE BEPOSITHOCTEN. 1
dopmylia yCIOBHOW BEPOSITHOCTH

98 Crermnensb ¢ paluoOHaIbHBIM MTOKa3aTeleM U e€ CBOWCTBa 1

99 CrereHb ¢ paliOHATLHBIM MTOKA3aTeIeM U e€ CBOWCTBA 1

100 Crenens ¢ pallMOHAIBHBIM IOKa3aTeIeM U €€ CBOMCTBA 1

101 [oka3zatenpHast GpyHKIMS, €€ cBOiicTBa U rpaduk 1

102 Hcnons3oBanue rpaduka GyHKIIUU AT PeIICHUS 1
yYpaBHEHUU

103 Hcnons3oBanue rpaduka GyHKINU A peICHUs 1
yYpaBHEHUU

104 [TokazarensHbie ypaBHeHUsA. OCHOBHBIE METO/IbI PEIICHUS 1
MOKa3aTeNbHbIX YpaBHEHUN

105 [Toka3zarenbHble ypaBHEHUs. OCHOBHBIE METO/BI pEIICHUS 1
MOKa3aTeNbHBIX YpaBHEHUN

106 [TokazarensHbie ypaBHeHUA. OCHOBHBIE METO/IbI PEIICHUS 1
MOKa3aTeNbHBIX YpaBHEHUN

107 KonTponbhas pabora: "[lokazarenbHas QyHKIHS. 1
IToka3aTenbHble ypaBHEHUA"

108 [ToBTropenue: Teopema [ugaropa Ha miaockocTu 1

109 [ToBTOpEHUE: TPUTOHOMETPUS IPSIMOYTOJILHOTO 1
TpeyrojbHUKa

110 CgoiicTBa Ky0a 1 MPsIMOYTOJILHOTO HapayljieNenuneaa 1

111 Brruncnenue JyMH OTpE3KOB B KyOe U MPSIMOYTOJIbHOM 1
napajuleJenunes1e

112 [TepnieHquKyIIPHOCTH MPsIMOM U TI0CKOCTH. [Ipr3HaK 1




NEePHEHAUKYISIPHOCTH MPSIMOM U TNIOCKOCTH

113 [leprieHAMKYASIPHOCTH NPAMON U TI0CKOCTH. [Ipr3Hak
NEePHEHAUKYIISIPHOCTH IPSIMOM U INIOCKOCTU
TeopeMa 0 CyIIeCTBOBAHUH U €IMHCTBEHHOCTH MPSIMOH,

114 IIPOXOJSIIEH Yepe3 TOUKY IPOCTPAHCTBA U
NEePHEHANKYJIIPHON K IJIOCKOCTH

115 [TmockocTu u NeprneHIuKyIIpHbIe UM MPSIMbIC B
MHOTOIPaHHHUKAX

116 [1nockocT U nepneHINKYIsIPHbIE UM NIPSIMbIE B
MHOTOIPAaHHHUKAX

117 [Tepnenaukynsp u HakinonHas. [loctpoenue
NEePHEHANKYJIIPA U3 TOYKU HA MPSAMYIO

118 [Tepnenaukymnsp u HaknonHas. [loctpoenue
MEePHEHANKYIISIPA U3 TOYKH HA MPSAMYIO

119 Teopema o Tpéx nmepneHAUKYIsApax (mpsmas U oOpaTHas)

120 Teopema o Tpéx meprneHANKYIspax (MpsiMas U 0OpaTHAs)

121 VYron Mexay CKpelrBatOUMMUCS PSIMbIMU

122 [Touck nepreHIuKyISPHBIX TPSMBIX C TOMOIIBIO
NEePHEHINKYIISIPHBIX TIOCKOCTEN

123 OpTOoroHajibHOE MPOSKTUPOBAHUE

124 [TocTpoenue ceuenunii ky6a, MPU3MBbI, IPABUIBHON
MUPaMUJBI C TOMOIIBI OPTOTOHAIBHON MPOEKIINHI

125 [TocTpoenue ceuennii kyoa, MpU3Mbl, IPaBUILHOMN
MAPaAMUIBI C TIOMOIIBIO OPTOTOHATBHOM MPOEKITUI

126 CummeTpusi B IPOCTPAHCTBE OTHOCUTENBHO MIIOCKOCTH.
[ImockocTn cuMMeTpuil B MHOTOIPAaHHUKAX

127 [Ipu3Hak nepneHANKYISIPHOCTH TPSIMOM U IITIOCKOCTH KaK
CJIEICTBUE CUMMETPUH

128 IIpaBunbHBIE MHOTOTPAaHHUKH. Pacyér paccTosiHuii OT
TOYKH JI0 TMIIOCKOCTH

129 IIpaBuiIbHBIE MHOTOIpaHHUKU. Pacy€T paccTosiHUN OT
TOYKH JI0 MIIOCKOCTH

130 CnocoObl ONTyCTUTh NMEPIIEHANKYISPBI: CAMMETPHUS, CABUT
TOYKH M0 MapAJLIEITbHON MPSIMOM

131 CnBur 1o HenmapaJIeIbHOU MPSMON, N3MEHEHHE
paccTosHu

132 KonTponpHas padota "B3aumMHoe pacmnonokeHne NpsMbIX U
MJIOCKOCTEH B MpocTpaHcTBe"

133 [epecedenne, 00beTMHEHHE MHOXKECTB U COOBITHH,
MIPOTHUBOMNONOKHBIE COOBITHS. DOpMyIia CIOKESHHS




BEPOATHOCTEMN

YcnoBHasA BEPOATHOCTb. Y MHOKEHHE BEPOSTHOCTEH.

134 N 1
®opmysa yCI0BHON BEPOSATHOCTH

135 VY ciioBHast BEPOATHOCTh. Y MHOKEHHUE BEPOSITHOCTEN. 1
dopmyIia yCcIOBHOM BEPOSATHOCTH

136 ®dopmyna MOTHOW BEPOSTHOCTH 1

137 ®opmyia baiieca. HezaBucumble coObITUs 1

138 Jlorapudwm yucna. CBoiicTBa norapugma 1

139 Jlorapudm uucna. CoiicTsa gorapudma 1

140 Jlorapudm umncna. CoiicTBa jJorapudpma 1

141 JecsaTruunble U HATypallbHbIE JIOTapU(PMBI 1

142 JlecaTHYHBIE U HATYypaJIbHBIC JTOTapH(PMBI 1

143 [IpeoOpa3zoBanue BeIpaKEHUH, COJIEPIKAIINUX JTOTaPHPMBbI 1

144 [IpeobpazoBanne BEIpAKEHHIA, COACPIKAIIMX JIOTAPU(HMBI 1

145 [IpeoOpa3zoBanue BeIpaKEHUH, COJIEPIKAIIUX JTOTaPHPMBbI 1

146 Jlorapudmmueckas GpyHKIus, €€ CBOHCTBA U TpaduK 1

147 Jlorapudmuueckas GyHKIMsA, €€ CBONCTBA U rpaduK 1

148 Hcnons3oBanue rpaduka QyHKIUH U1 PEIICHUS 1
YpaBHEHUU

149 Wcnonb3oBanue rpaduka GyHKINUA 1T PEIICHUS 1
ypaBHEHU

150 Jlorapudmuueckue ypaBHeHUs. OCHOBHbBIE METOIBI 1
pelieHus JorapuMUIECKuX ypaBHEHUN

151 Jlorapudmuueckue ypaBuenusi. OCHOBHbIE METO/IbI 1
pelieHus JorapuMUIECKuX ypaBHEHUN

152 Jlorapudmuueckue ypaBHeHus1. OCHOBHbBIE METO/IbI 1
penieHus JorapupMUIECKUX YpaBHCHHIMA

153 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUU JIOTApU(PMUIECKUX 1
ypaBHEHUU

154 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUU JIOTAPUPMUICCKIX 1
ypaBHEHUU

155 KonTponbhas pabota: "Jlorapudpmuueckas GyHKIuS. 1
Jlorapudpmuueckue ypaBHeHHS"
[ToBTOpEHUE: Yroa MEeKIY MPSIMBIMU Ha TIOCKOCTH,

156 TPUTOHOMETPHS B TPOU3BOJIIBHOM TPEYTOJIbHUKE, TEOpEMa 1
KOCHHYCOB

157 [ToBTOpEHUE: Yroa MeKAy CKpEIIUBAIOIIUMHUCS IPSIMBIMU B 1
IPOCTPaHCTBE

158 I'eomeTprueckre METObI BEIYUCIICHUS yTiia MEXITY 1




MMpSAMbIMH B MHOTOTpaHHUKaX

JByrpanubiii yroj. CBONCTBO JUHEWHBIX YIJIOB

159
JIBYTPAHHOIO yria

160 [Tepnengukynspubie miockocTr. CBONCTBAa B3aUMHO
HEePIEHINKYISPHBIX TUIOCKOCTEH
[Ipu3HaK neprneHauKyIIPHOCTH IIOCKOCTEH; TeopeMa o

161 IpSIMOM IIEpECEUEHMsI IBYX IIJIOCKOCTEMN
NEePIEHINKYISPHBIX TPETheH MIOCKOCTH

162 Hp){MOYFOJ‘ILHLII\;I napajuieNenunea; Kyo; u3sMmepeHus,
CBOICTBa MPSAMOYTOJIBHOTO Mapalljiesienumneaa

163 Teopema 0 AuaroHaiy NPSMOYTOJIEHOTO Mapaliesienunes1a
U CIIEJICTBHUE U3 HEE

164 CrepeomeTpuyecKie U IPUKIIaIHBIC 33a4M, CBA3aHHBIE CO
B3aWMHBIM PACIIOJI0KEHUEM MPSMBIX U TUIOCKOCTH

165 [ToBTOpEHUE: CKpEIIUBAIOIIUECS MPSMBIE, apalieIbHbIe
IUIOCKOCTH B CTaHJAPTHBIX MHOTOTPAaHHHUKAX
[Tapa mapaienbHBIX MIOCKOCTEH Ha CKPEIMBAOIINXCS

166 MPSIMBIX, PACCTOSIHUE MEX]TY CKPEIIHBAIOIIMMHUCS
MPSIMBIMU B IPOCTBIX CUTYAIIHIX

167 PaccrositHue OT TOYKHM 0 MIIOCKOCTH, PACCTOSHUE OT
IIPSIMOM 10 IIJIOCKOCTH

168 Brruncnenue paccToSHUIA MeXIy CKPEIMBaIOIIUMUCS
MPSIMBIMU C TIOMOIIBIO MEPIICHIUKYIISIPHOM MIIOCKOCTH
TpéxrpaHHbIii yroi, HEPaBEHCTBA ISl TPEXTPAHHBIX YIIIOB.

169 Teopema IIudaropa, TeopeMbl KOCHHYCOB U CHHYCOB JIJIsI
TPEXTPAHHOTO yria

170 DneMeHTHI ChepUIECKO T€OMETPHH: T€0Ie3NUECKUE
JUHUU Ha 3emiie

171 KonTponbHas padota "Yrisl u paccTosiHUS"

172 KombunaTopHoe npasuiio ymHOKeHUs. [lepecTaHOBKH 1
(akTopuan

173 Uucno coueranuii. Tpeyronsuuk [Tackans

174 ®opmyna 6unoma HeroTona

175 KonTpomabHas padota Nel: "I'padbl, BepoSTHOCTH,
MHOJKECTBa, KOMOMHATOpUKa"

176 Cunyc, KOCUHYC, TAHT'€HC U KOTAaHT'€HC YHCIOBOTO
aprymeHra

177 Cunyc, KOCUHYC, TAHT'€HC U KOTAaHT€HC YHCIOBOTO
aprymeHra

178 ApKCUHYC, apKKOCHHYC U apKTaHI'€HC YUCIOBOTO




aprymeHra

ApKCUHYC, apKKOCHHYC U apKTaHI€HC YUCIOBOTO

179 1
apryMeHTa

180 Tpuronomerpudeckas OKpy>KHOCTb, OIIPECIICHHIE 1
TPUTOHOMETPHUYECKUX (DYHKIIUN YUCIOBOTO apryMeHTa

181 Tpuronomerpuveckas OKpy>KHOCTb, OIPECICHHIE 1
TPUTOHOMETPHUYECKUX (PYHKLIUH YUCIOBOTO apryMEHTa

182 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

183 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

184 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

185 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

186 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BBIPAKESHUN 1

187 [Ipeobpa3oBanne TPUrOHOMETPUUECKUX BBIPAKEHUIN 1

188 [IpeoOpa3zoBaHKe TPUTOHOMETPUIECKUX BBIPAKESHUN 1

189 [IpeobpazoBanne TPUTOHOMETPHUECKUX BBIPAKECHUI 1

190 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1

191 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1

192 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1

193 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1

194 Pemenne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

195 Pemenune TpuroHoMeTpuuECcKUX ypaBHEHU N 1

196 Pemnienne TpUroHOMETPUYECKUX YPAaBHEHHA 1

197 KonrponbHas pabdora: "TpuroHoMeTpudeckre BbIpaxKeHUs 1
U TPUTOHOMETPHUECKUE YpaBHEHUS"

108 CucremaTtu3zanus 3HaHui "MHOTOTpaHHUK U €T0 1
3JIEMEHTHI"

199 [Mupamuna. Buasl nupamun. [lpaBunpHas nupamuaa 1

200 [Ipuzma. IIpsmas n HaknoHHas npusMmel. [IpaBuiibHas 1
npu3Ma

201 [Ipssmoit napaienenunen, NpsMOyroIbHbIN 1
napajuiesenumnes, Kyo

202 Beinykinbie MHOrorpanHuku. Teopema Oinepa 1

203 Brimykiibie MHOTOTpanHuKu. Teopema Diinepa. 1
[IpaBunbHBIE U OTYPABUIBLHBIE MHOTOT PAHHUKU

204 KoHnTponpHas padora "MHuororpaHHUKH" 1
BunapHbIif cirydaifHbIN OMBIT (MCIIBITAHHUE), YCIIEX U

205 Heynaua. HezaBucumblie ucnbitanus. Cepusi HE3aBUCUMBIX 1
WCHIBITAaHUN J0 MEPBOTO ycrexa

206 Cepust HE3aBUCUMBIX UCTIBITAHHH JIO IIEPBOTO yCIeXa 1




207

CCpI/IH HE3aBHCUMBbIX UCIBITAHUN BCpHy.]'IJ'II/I

208 Crny4aiiHblil BBIOOp M3 KOHEYHOH COBOKYMHOCTH

209 [IpakTryeckast paboTa ¢ HCIOIB30BAaHUEM DJICKTPOHHBIX 1
Ta0IMIL

210 [TocrieroBaTenbHOCTH, CIIOCOOBI 3aJaHUS 1
II0CJIEIOBATEIBLHOCTEN. MeTo MaTeMaTUYECKON UHIYKIIUU

211 MOHOTOHHBIE U OTPaHUYEHHBIE TIOCIIETOBATEIILEHOCTH. 1
Hcropust aHanmm3a 6€CKOHEYHO MaIIbIX

212 Apudmernueckast mporpeccus

213 ['eomeTpuyeckas nporpeccus

214 Beckoneuno yOsIBaromasi reoMeTpudecKas mporpeccus 1

215 CymMma 6eckoHeuHO yObIBaroIeil reoMeTpu4ecKoi 1
Hporpeccun

216 JInHelHbIN ¥ 3KCIOHEHIMaNbHBIN pocT. Yucio e. ®opmyna 1
CIIOYKHBIX TIPOLICHTOB

217 JInHelHbII ¥ 3KCIOHEHIMANbHBIN pocT. Yucio e. ®opmyna 1
CJIO’KHBIX TIPOLIEHTOB

218 Hcnonp30BaHue MPOrpeccHy sl pEICHUs peabHbIX 3a1a4 1
NPUKIIAJHOTO XapaKTepa

219 Kontponbnas padota: "[locinenoBarenbHOCTH U 1
nporpeccun”

220 [TonsaTHE BEKTOpa HA MJIOCKOCTH U B IPOCTPAHCTBE 1

221 CymMma BEKTOpOB 1

222 Pa3nocTh BekTOpOB 1

223 [IpaBuno napamnenenunena 1

224 YMHOKEHHE BEKTOpa Ha YHCII0 1

995 Paznoxenue BekTopa 1o 6aszucy Tpéx BEKTOPOB, HE 1
JeKalluX B OIHOM MIIOCKOCTH

226 CkayisipHOE MTPOU3BEICHUE 1

227 Boruncnenue yria Mexy BEKTOpaMH B IIPOCTPAHCTBE 1

228 [Ipocteiimme 3aaun ¢ BEKTOpaMu 1

229 [Ipocreiinue 3a1a4u ¢ BEKTOpaMHU 1

230 [Ipocteiimme 3aaun ¢ BEKTOpaMu 1

231 [Ipocretinme 3a1a4u ¢ BEKTOPaAMH 1

232 HenpepoiBHbIE QYHKIINU U UX CBOICTBA 1

233 Touka pa3pbeiBa. ACUMITOTH rpaduKOB QyHKINN 1

234 CaoiicTBa (h)yHKIMI HENPEPHIBHBIX HA OTpE3Ke 1

235 CaolicTBa (DyHKIMIT HETIPEPHIBHBIX HA OTPE3KE 1

236 MeTto1 MHTEPBAIIOB JUIsl PELIEHHSI HEPAaBEHCTB 1




237 Metoa uHTEpBaJIOB JUIsl pELICHUSI HEPABEHCTB 1
P p P
238 Meroa HHTEPBAJIOB IS PELIEHUS HEPABEHCTB
P p P

239 [IpumeneHne CBOWMCTB HENPEPHIBHBIX (DYHKIIUN /IS 1
peleHus 3a1aq

240 [IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKITMH 11151 1
peleHus 3a1aq

241 IlepBas u BTOpas NpOU3BOIHBIE KLU 1

P pas 1p YH

242 Onpenenenue, reOMETPUYECKUI CMBICI TPOU3BOIHOM 1

243 Onpenenenne, PU3NIECKUN CMBICT TPOU3BOTHON 1

244 YpaBHeHUE KacaTeNbHON K TpaduKy (HyHKIHH 1

245 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKINUN 1

246 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1

247 [TpousBoHBIE I€MEHTAPHBIX (PYHKINH 1

248 [IpousBoHAS CyMMBI, IPOU3BEICHHS, YACTHOTO U 1
KOMITO3UIIUH (PYHKITHIA

249 [TpousBoHas CYMMBI, TPOU3BEACHHUS, YACTHOTO U 1
KOMITO3UITUH (PYHKITHIA

250 [TpousBoHAs CYMMBI, TPOU3BEACHUS, YACTHOTO U 1
KOMIO3UIIHU (PYHKIIHIA

251 Kontponbnas padota: "[IponsBognas” 1

252 Crnyuaiinas BennuuHa. Pacripenenenue BeposiTHOCTEN. 1
Junarpamma pacnpeneseHus

253 Orneparuu HaJ CITy4ailHBIMH BeTnuuHaMu. [Ipumepst 1
pacnpeneneHnii. bunapHas ciyvaiiHas BeIU4rHa

254 I'eomerpuueckoe pacnpeaenenue. bunomuanbsHOE 1
pacnpenenexnme

955 MaremaTnueckoe 0XKHUIaHNUE CIIy4aliHON BEJINYNHBI. 1
CoBMecTHOE pacrpeiefieHue IBYX CIy4ailHbIX BETUYHMH
HesaBucumple ciyyaiinbie BenuunHbl. CBOKCTBA
MaTeMaTHYeCKOro OKuJaHus. MaTemMaTHuecKoe OKUAaHU

256 aTeMaTHYECKOro OKUa MareMaTHueCKO€e O’KUIaHUE 1
OMHApHON CcIy4ailHOW BETMYHUHBI

957 MaremaTrueckoe 0KUAaHHE TEOMETPUUECKOTO 1 1
OMHOMHAIBHOTO pacIpeaeICHUI

258 Jlucnepcusi U cTaHIApPTHOE OTKIOHEHUE 1

ucriepcusi OMHAPHOM cITydaifHOW BemauHbl. CBOWCTBA

259 1
TUCTIEPCUH

260 MaremaTtnueckoe 0XHIaHue TPOU3BEIEHUS U IUCIIEPCUs 1
CYMMBI HE3aBUCUMBIX CITy4alHbIX BEIHUUUH

261 [IpakTudeckast paboTa ¢ UCIOIH30BAHUEM AIEKTPOHHBIX 1

Ta0JIMIL




Jucniepcusi OMHOMUATBHOTO PACIIpEICTICHHUS.

262 [IpakTryeckast paboTa ¢ HCIOIB30BAaHUEM DJICKTPOHHBIX 1
Ta0JIHIT

263 O00011IeHNE U cUCTEMATH3AIMS 3HAHAN 1

264 Kontponsnast padora Ne2: "Hcnbiranus bepnysmm. 1
Crnyyaiinble BeIMUMHBI U pacipeaesieHus "

265 O000IIIEHNE U CUCTEMATU3AIMS 3HAHUI 1

266 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 1

267 O06001IeHre U CUCTEMAaTH3aIUs 3HAHUI 1

268 O000I11IeHNE U CUCTEMATU3AIUS 3HAHUI 1

269 [ToBTOpEeHue, 06001IeHNE, CHCTEeMAaTU3allMsl 3SHAHUMN 1
"VpaBaenus"

270 [ToBTOpEHKE, 0000IICHUE, CHCTEMATH3aLIUsI 3HAHU: 1
"OyarIun"

271 HroroBast kKoHTpoIbHAs paboTa 1

272 Wrorosas koHTposibHasA paboTa 1

272
11 KJIACC
Ne Koan4yecTBO 4acoB
Tema ypoka
n/n Bcero

1 [TpumeHeHre mPOU3BOJHON K UCCIIeIOBaHUIO QYHKITHI Ha 1
MOHOTOHHOCTB M 9KCTPEMYMBI

5 [TpumeHeHne MPOU3BOTHON K HCCIIeI0OBAaHUIO (DYHKIUI Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI

3 [IpuMeHeHnne Mpou3BOIHOM K MCCIIEAOBAHUIO (DYHKIIHI Ha 1
MOHOTOHHOCTB M 9KCTPEMYMBI

4 [TpumeHeHre mPOU3BOJHON K UCCIIeIOBaHUIO (QYHKITHI Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI

5 [TpumeHeHne MPOU3BOJHON K HCCIIeI0OBAaHUIO (DYHKIUI Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI

5 [IpumeneHne MPOU3BOTHOM K UCCIIEIOBAaHUIO YHKITUNA Ha 1
MOHOTOHHOCTB M SKCTPEMYMBI

7 Haxoxxnenre HanOoIbIIIero 1 HAMMEHBIIIETO 3HAUSHUS 1
HENPEepBHIBHON (DYHKITUU HA OTPE3Ke

8 Haxosx1eHre HanOOoIbIIEro i HAMMEHbBIIIETO 3HAYCHUS 1
HENPEePBIBHON (YHKITUU HA OTPE3KE

9 Haxosxenre HanOOoJIbIIEro U HAaNMEHBIIIET0 3HAYCHUS 1

HenpephIBHON (YHKIIUU HA OTPE3Ke




HaXO)KI[eHI/Ie HanOOJIBIICTO0 ¥ HAUMEHBIIICTO 3HAYCHUS

0 HETPEPHIBHON (PYHKIIUU HA OTPE3KE 1

1 Haxoxnenne HauOoJbIIero 1 HAMMEHbBIIET0 3HAYSHUs 1
HENpepbIBHON (PYHKIIMU HA OTPE3Ke

12 Haxoxxnenre HanOobIIero 1 HAMMEHBIIETO 3HAYCHHS 1
HENpepbIBHON (PYHKIIMU HA OTpE3Ke

13 [IpuMeHeHre NPOU3BOIHOM I HAXOKICHUs HAWITy4IIEro 1
pelIeHNs B IPUKJIAJIHbIX 33a4ax

14 [TpruMeHeHHEe IPOU3BOIHOMN AJISl HAXOXKAECHUS HAWITY4LIEero 1
pelLleHHs B IPUKIIAJAHBIX 3a/1a4ax
[IpuMeHeHne pON3BOHOM IS OIPENETIECHUS CKOPOCTH U

15 YCKOpEHUs Ipoliecca, 3aIaHHOr0 OopMYIon WK 1
rpagpukoM
[IprMeHeHne pou3BOIHOM IJIs OIPENEIECHUs CKOPOCTH U

16 YCKOPEHHS TIpoliecca, 3aIaHHOr0 (POpMyIIon HUiTn 1
rpaduKoM

17 Komrmozumus ¢pyHKIui 1

18 Komnoszumus ¢pyHkimii

19 Komnosunus ¢pyHknumit

20 ['eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAMHATHOM 1
IUIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHHUI Ha KOOPAUHATHOM 1
IJIOCKOCTH

29 Konrponsnas pabdora: "HccnenoBanue GyHKIMiA ¢ 1
MTOMOIIIBIO TTPOU3BOAHON"

23 [ToBTOpenue Tems! "KoopauHaTsl BEKTOpA Ha INIOCKOCTH U 1
B IIpocTpaHcTBe"

24 [ToBTOpenue tems! "CkansipHoe Npou3BeeHUE BEKTOPOB" 1

o5 [ToBTOpEeHue Tems! "Boruncienue yriia Mexay BEKTOpaMu 1
B IIpOCTpaHcTBe"

26 [ToBTOpeHue Temsl "YpaBHeHHE MPSAMON, TPOXOIIEH 1
4yepe3 J1Be TOYKU"

97 YpaBHEHUE MI0CKOCTH, HOPMaJlb, yPABHEHUE INIOCKOCTH B 1
OTpe3Kax

08 VYpaBHEHME MIJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B 1
oTpe3Kax

29 BekTopHoe mpon3BeieHne 1

30 JInneiiHble HEPAaBEHCTBA, JINHEHHOE TPOrPaMMUPOBAHHE 1

31 Jlunelinbie HEPABEHCTBA, JIMHEHHOE MPOTPaMMHUPOBAHUE 1

32 AHaMTHYECKHE METO/Ibl pacy€Ta yriia MeKAy IpsSMbIMU B 1




MHOTI'OrpaHHHUKax

AHaIUTHYECKHE METO/IbI pacuéTa yriia Mexay

33 IUIOCKOCTSIMU B MHOTOTPaHHUKaX

34 ®dopmyna pacCTOSTHHS OT TOYKH JI0 TUIOCKOCTHU B
KOOpJMHATAX

35 Haxoxxnenne paccTossHui OT TOUKU A0 TIOCKOCTH B KyOe

36 Haxoxnenue paccTossHUN OT TOYKH J0 MIIOCKOCTH B
MPaBWIbHON TUPAMUJIE

37 KonTponpHas padora "AHanuTHueckas reoMeTpus"

38 HepaenctBo YeoObimera. Teopema YebbleBa. Teopema
bepnynnu. 3akoH 00JIBIIMX YUCEN

39 Hepasencto YeOnimena. Teopema UeOnimena. Teopema
bepuynnu. 3akoH OONBIINX YHCE

40 HepasenctBo Yebbimena. Teopema Yebrimesa. Teopema
Beprymnu. 3akoH 60NBIINX YHCEI

41 Br160pouHbIii METOT UCCIIeIOBaHUIA

42 [IpakTryeckast paboTa ¢ HCIOIB30BAaHUEM JIEKTPOHHBIX
Ta0IAL

43 ITepBooOpasHas, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

m [lepBooOpasubie anemeHTapHbIX QyHKIMIA. [IpaBuma
HAXO0XJICHUS MTEPBOOOPA3HBIX

45 [TepBooOpasuble snemenTapHbIX GyHkuui. [IpaBuna
HAXO0XJICHUS TTEPBOOOPA3HBIX

46 HHurerpai. I'eoMeTpu4eCKU CMBICII HHTETpaIa

47 Brruucnenue onpenenéHHOro HHTErpaia mno Gopmysne
Hprorona-JleiiOuuia

48 Brruncnenue onpenenéHHOro uHTErpana no Gopmyse
Hprorona-JleiiOuuia

49 [TpuMmeHeHue uHTerpaia A HaX0XACHUS TIoanen
TUIOCKUX UTYp

50 [IpumeHnenue nHTerpana st HaxXoXKAeHUsI 00bEMOB
TCOMETPHUSCKUX TEIl

51 [Ipumeps! pemenuii AuddepeHnnaIbHbIX YPaBHEHHMA

52 [Tpumeps! pemennii nuddepeHInaTbHBIX YPaBHEHHUI

53 MaremaTrueckoe MOJEIUPOBAHIE PEAbHBIX MTPOIIECCOB C
MoMOIIbI0 Au(depeHITnaTbHBIX YPaBHEHUI

54 KonTtponpHas pabora: "[lepBooOpasnast u uaTerpan”

55 CedeHust MHOTOTPAHHUKOB: CTaH/IapTHBIE MHOTOTPAHHUKH

56 CeueHusi MHOTOTPAHHUKOB: METO/T CJIEJIOB




CeueHus MHOT'OT'PaHHUKOB: CTAHAAPTHLIC ITIJIOCKOCTH,

57
NepPeCceYCHHsI MPSMBIX U IIOCKOCTEH

58 [TapannenpHbIC PSMBIC U TIJIOCKOCTH: MapaJlICIbHBIC
CEeUeHUs

59 [TapannenpHble NPAMBIE U TUIOCKOCTU: PACYET OTHOIIEHUI

60 [TapanenbHbIe MPSMBIC U TUIOCKOCTH: YTIIbI MEXKIY
CKPEIIUBAOIIUMUCS TTPSIMBIMU
[TepneHauKyIsIpHBIC TPSAMBIC M IUNIOCKOCTH: CTaHIAPTHHIC

61 napsbl MEePIEHIUKYISIPHBIX TUIOCKOCTEH U TIPSIMBIX,
CHUMMETPHUH MHOTOTPAaHHUKOB

62 [MepnieHIUKYISIpHBIC IPSIMBIEC U TUIOCKOCTH: TEOpPEMa O
TpeX MepIeHIUuKyIsIpax

63 [TeprieHIUKYISIPHBIC IPSMBIC U TUIOCKOCTH: BRIYUCIICHUS
JUTMH B MHOTOTpaHHUKAX

64 [ToBTOpEHUE: MO MHOTOYTOJIbHUKOB, (DOPMYIIBI 17151
TJIOMIAJIEH, COOOpaKEHUS IO 100U

65 [ToBTOpEHUE: IO MHOTOYTOJIbHUKOB, (DOPMYJIIBI JIJIs
TJI0MIAJIEH, COOOpaKEHUS IO 100U

66 [ToBTOpEHUE: IO MHOTOYTOJIBHIKOB, (DOPMYITBI JIJIst
TIonIael, cooOpakeHus Mo I00us
[Imomanu ceyeHUit MHOTOIPAHHUKOB: TIJIOIIA N

67 MOBEPXHOCTEH, pa3pe3aHusi Ha YaCTH, COOOpaKEeHUs
oa00us
[Tnomaau ceyeHnii MHOTOTPaHHUKOB: TIOIIA TN

68 MOBEPXHOCTEH, pa3pe3aHusi Ha YaCTH, COOOPaKEeHUs
oa00us

69 KonTponsHas pabora "[loBTopeHne: MHOTOTpaHHUKH,
CEYEHHs MHOTOTPaHHUKOB"

I'enepanbHast COBOKYMHOCTb U Clly4yaifHas BEIOOpKa.

70 3HAKOMCTBO C BBIOOPOYHBIMH XapakTeprucTukamu. OmeHka
CPEIHETr0 M TUCTIEPCUU TeHEPATTbHONW COBOKYITHOCTH C
ITOMOIILI0 BEIOOPOYHBIX XapPaKTEPUCTUK
['enepanbHasi COBOKYIMHOCTh M Cly4yaiiHasi BBIOOpKa.

71 3HAKOMCTBO C BBIOOPOUYHBIMH XapakTepucTukamu. OmeHka
CPEIHETO M TUCTIEPCUU TeHEPATTbHONW COBOKYITHOCTH C
TTOMOIIIHIO BEHIOOPOYHBIX XapaKTEPUCTUK

12 OrneHuBaHUE BEPOSTHOCTEN COOBITUI TIO BRIOOPKE

73 Craructudeckas runoresa. [I[poBepka mpoctermmx
TUIIOTE3 C TOMOIIBIO CBOMCTB U3YYEHHBIX paclpeieICHUI

74 TpuronomeTrpuueckue GyHKIINH, UX CBOWCTBA U rpaduKu




75 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpaduKu 1

76 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpadUKH 1

7 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu 1

78 Tpuronomerpudeckue GyHKIINN, UX CBOMCTBA U rpaduKu 1

79 OT060p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHUH C 1
MOMOIIBIO TPUTOHOMETPUIECKOH OKPY>KHOCTH

80 OT60p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH C 1
MOMOIIBIO TPUTOHOMETPUIECKOH OKPYKHOCTH

81 OT60p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH C 1
MOMOIUIbIO TPUTOHOMETPUUECKON OKPYKHOCTHU

82 OT060p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHUH C 1
MOMOIIBIO TPUTOHOMETPUIECKOH OKPYKHOCTH

83 Pemienne TpuroHOMETpUYECKUX HEPABCHCTB 1

84 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

85 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

86 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

87 KonTtponpnas padora: "['padmku TpUroHOMETPUIECKUX 1
¢byakuumii. Tpuronomerpuieckue HepaBeHCTBA"

88 O06BéM Tena. OObeM MPSIMOYTOJIBHOTO Mapajliesenunesa 1

89 3amaun 00 yaBOCHMHU Ky0a, 0 KBaapaType Kyoa; o 1
TPHUCEKIIUH yTiia

90 CrepeomeTpHuuecKHe 3aauu, CBSI3aHHbIE C 00bEMOM 1
IPSIMOYTOJIEHOTO TMapajuiesienuneia

o1 [Ipuxnaanble 3aa4u, CBsI3aHHbIE C BBIYMCICHHEM 00bEMa 1
HOPSMOYTOJILHOTO Mapajuiesenunesna

92 O0BEM psIMON TIPU3MEI 1

93 CrepeomeTpHuyecKHe 3a/1a4H, CBSI3aHHbIE C BBIYMCICHUEM 1
00BEMOB MPSAMO TPU3MBI

94 [Ipuknansble 3a1a4u, CBSI3aHHBIE C 00BEMOM IPSIMOM 1
MIPU3MBI

95 Brruucnenue o0EMOB TEJ C IOMOIIIBIO ONTPEAETEHHOTO 1
uHTerpana. O6bEM HaKJIOHHOM MPU3MBI

9% Brruncnenue 00bEMOB TeJ ¢ TOMOIIBIO OMPENEIEHHOTO 1
uHTerpaia. O0bsEM nupaMusl

97 ®dopmyna 00bEMa mupamuabl. OTHOIICHHE 00HEMOB 1
IUpaMUJI ¢ OOIIUM YTIIOM

98 ®dopmyna o0sEMa upamuasl. OTHOIICHHE 00HEMOB 1
MApaMuJ] C OOIIUM YTIIOM

99 CrepeomeTpHyecKHe 3a/1auu, CBSI3aHHbIE ¢ 00bEMaMU 1

HAKJIOHHOM IIPpHU3MBbI




CrepeoMeTpHruecKre 3aja4u, CBSI3aHHbBIE C 00bEMaMu

100 1
TTUPAMHU/TBI

101 [Tpuknagaeie 3agauu 1o Teme "OO0BEMBI Ten'", CBA3aHHBIC C 1
00BEMOM HAKJIOHHOW TIPU3MBI

102 [Mpuknanseie 3apaun mo Teme "OO0bEMBI Te", CBA3aHHBIE C 1
00BEMOM TTHPaAMUIBI

103 [Tpumenenne 00bEMOB. Brruncienne paccTosHUS 10 1
IJIOCKOCTH

104 KoHnTtposbHas padora "O6bEM MHOTOTpaHHUKA" 1

105 Craructuueckas runoresa. [IpoBepka nmpocrenmumx 1
TUIIOTE3 C TOMOIIBIO CBOMCTB M3YYCHHBIX PACTIPEICICHHUI

106 [IpakTuueckas paboTa ¢ UCIOIb30BAHUEM AIEKTPOHHBIX 1
Ta0IAL

107 [Ipumepbl HENPEPBIBHBIX CIIy4alHbIX BEIUYUH. OyHKINA 1
IJIOTHOCTU BEPOSITHOCTH
PaBHOMepHOE pacnipenenenue. [Ipumepsl 3anay,

108 MIPUBOIAIINX K IMOKA3aTeIbHOMY H K HOPMAJTLHOMY 1
pacrpeneneHusm

109 OCHOBHBIE METO/IbI PEIICHUS MOKA3aTEIbHBIX HEPABEHCTB 1

110 OCHOBHBIE METO/IbI PELIECHHUS I0KA3aTEIbHBIX HEPABEHCTB 1

111 OcHOBHBIE METO/IbI PELLIEHUS TOKA3aTEIbHBIX HEPABEHCTB 1

112 OCHOBHBIE METO/IbI PELICHHUS IOKA3aTEIbHBIX HEPABEHCTB 1

113 OcHOBHBIE METO/IbI PEILLIEHUs JTOrapu(PMUIECKUX 1
HEPaBEHCTB

114 OcCHOBHBIE METOIbI PEIIEHUS JTOrapuHMUIECKUX 1
HEPABEHCTB

115 OcCHOBHBIE METOIbI PEIIEHUs JTOrapu(HMUIECKUX 1
HEPABEHCTB

116 OcHOBHBIE METO/IbI PEILLIEHUs JTOrapu(PMUIECKUX 1
HEPaBEHCTB

117 OCHOBHBIE METOJIBI PEIICHUS] UPPAITMTOHATIBHBIX 1
HEPABEHCTB

118 OCHOBHBIE METOJIBI PEIIEHUSI UPPAITUTOHATIHHBIX 1
HEPABEHCTB

119 OCHOBHBIE METOJIBI PEIICHUS UPPAITHOHATBHBIX 1
HEPaBEHCTB

120 OCHOBHBIE METOJIBI PEIIEHUS] UPPAITUTOHATIHHBIX 1
HEPABEHCTB

121 ['padmdaeckue METOBI pEeIICHHS HPPAITMOHATBHBIX 1

yYpaBHEHUU




I'padmueckue MeTOIbI pelICHHs HPPALIHOHATIBHBIX

122 .
ypaBHEHHIA

123 I'paduueckue MeTo bl peLIeHNs IOKA3aTENbHbBIX
ypaBHEHUH

124 I'paduueckue MeTOIbI peICHHS MTOKa3aTeIbHBIX
HEPaBEHCTB

125 I'paduueckue MeTOIbI peLICHHUS JTOTaPHUPMHUUECKIX
ypaBHEHUI

126 I'paduueckue MeTo bl peLIeHUs JTOrapuPMUUECKIX
HEPaBEHCTB

127 I'paduueckue MeTO bl peICHUS JTOTapHPMHUUECKIX
HEPaBEHCTB

128 I'paduaeckne MeTOIBI pemIeH s TOKa3aTeIbHBIX U
norapu(pMHYECKUX YpaBHEHHMA

129 I'paduueckue METO bl pELICHUs IOKA3aTENbHbIX U
JOrapu(pMHUUECKUX ypaBHEHUH

130 I'padmaeckne METOIBI peIICHHS MTOKA3aTEeIbHBIX U
J0rapupMHUECKUX HEPABEHCTB

131 I'paduaeckne MeTOIBI pelIeHHs TOKA3aTeIbHBIX U
norapu(pMHUECKUX HEPABEHCTB

132 Konrponsnas pabora: "HppanyoHaibHble, IOKa3aTelbHbIE
U Jjorapu(pMuUecKrue HepaBeHcTBa"

133 [unuHapudeckas MOBEPXHOCTh, 00pa3yrolme
IWIMHAPUYECKON MOBEPXHOCTU

134 Mumuaap. [pamoit kpyrosou nunusAp. [lnomans
MOBEPXHOCTH IMIIMH/PA

135 Konnueckast moBepxHOCTh, 00pa3yrolre KOHUUECKOM
nosepxHoctu. Konyc

136 Ceuenne KoHyca MJIOCKOCTBIO, MapaJIebHON MI0CKOCTH
OCHOBaHHS

137 VYceuénnsblil koHyc. M300paskeHne KOHYCOB M YCEUEHHBIX
KOHYCOB

138 [Inomans 60KOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTH
KOHyca

139 [Tmomranb 60KOBOI MOBEPXHOCTH M MOJTHOM MOBEPXHOCTH
KOHYycCa

140 CrepeomeTpuyecKkHe 3aJaul Ha JOKa3aTelbCTBO U
BBIUHUCIICHHE, IOCTPOCHUEM CEUEHUH IIMIINH/IPA, KOHyCca

141 CrepeomeTpHuyeckme 3aauu Ha JOKa3aTeabCTBO U

BBIYHUCJICHUC, ITIOCTPOCHUEM CEUYCHHUH OuiInHApa, KOHyCca




142

HpI/IKJIaI[HLIe 3ala4u, CBA3aHHBIC C MUIIMHAPOM

143 [Tpuknagubie 3a1a91, CBSI3aHHBIE C [MJIMHIPOM

144 Cdepa u map

145 [Tepeceuenue cdepsl U mapa ¢ miockocTrhio. Kacanume
mapa u cepsl IIOCKOCThI0. Bu 1 n300pakeHue mapa

146 [lepeceuenue chepsl u mapa ¢ mwiockocThio. Kacanue
mapa u cepsl IIOCKOCThI0. By 1 n300pakenue mapa

147 Ypasuaenue chepsl. [Lnomans chepsl u e€ gacre

148 Cummetpus cdepsl U mapa
CrepeomeTpHuyecKye 3aJaun Ha JOKa3aTeIbCTBO U

149 BBIUHUCIICHHE, CBSI3aHHBIE CO chepoit 1 mapom,
MIOCTPOCHUEM MX CEUCHHH TIOCKOCTHIO
CrepeomeTpHuyecKHe 3ajauu Ha JOKa3aTelbCTBO U

150 BBIYHUCIICHHE, CBSI3aHHBIE CO chepoit U mapom,
MIOCTPOCHUEM MX CEUCHHH TIOCKOCTHIO

151 [IpukitamHbie 3a1a4n, CBA3aHHBIC CO CPEpOl U IIapoOM

152 [ToBTOpEHUE: OKPY)KHOCTH Ha IJIOCKOCTH, BBIYMCIICHUS B
OKPYKHOCTH, CTaHIapPTHBIE TIOJJO0MS

153 Paznuunble KOMOMHAIMY TEJ BpaIIeHUs U
MHOTOT'PaHHHKOB

154 3agauu o Teme "Tena 1 MOBEpXHOCTHU BpaleHus"

155 3anauu o teme "Tena U MOBEpXHOCTH BpalieHus"

156 KonTtponbHast pabota "Tena 1 moBepXHOCTH BpaleHus"

157 @DyHKIUS INIOTHOCTH BEPOATHOCTH ITOKA3aTEIILHOTO
pacrpenenesHus

158 @DyHKIUS IOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacrnpenenexus
KommnekcHeie yncna. AnreOpandeckas u

159 TpUrOHOMETpHUUecKast (HOPMBI 3aMUCH KOMITJIEKCHOTO
qucia
KommnekcHeie yncna. AnreOpanueckas u

160 TPUTOHOMETpHUEecKas (POPMbI 3aMTUCH KOMIIEKCHOTO
qucia

161 Apudmerndeckue onepanun ¢ KOMIIIEKCHBIMHA YUCITaMHU

162 Apudmerndeckue onepanuy ¢ KOMIICKCHBIMHU YU CIaMU

163 N300pakeHre KOMIUIEKCHBIX YUCE Ha KOOPINHATHOM
TUTOCKOCTH

164 N300paskeHne KOMIUIEKCHBIX YMCENl Ha KOOPAUHATHON
IUIOCKOCTH

165 ®opmyna Myaspa. KopHu N-oif creneHu U3 KOMILIEKCHOTO




qucia

®opmyna Myaspa. KopHu N-0ii cTeneHn U3 KOMIUIEKCHOTO

166
yucna

167 [IpuMeHeHre KOMITJICKCHBIX YHUCEN JIJIS PEIICHHUS
(U3HYECKUX U TEOMETPHUECKUX 3a7a4

168 KonTtponsnas padora: "Kommuiekchsie uncna”

169 O0Beém muuHapa. TeopeMa 06 00bEME MPSIMOTO
HUIMH]IpA

170 Brrurcnenue 00bEMOB TEI ¢ TIOMOIIBIO OMPEACTIEHHOTO
unTerpaa. O6bEM KoHyca

171 [Tnomaau GOKOBOW M MOJHON MTOBEPXHOCTH KOHYyCa

172 CrepeoMeTpHUeCKUE 33]Ja4H, CBSI3aHHbBIC C BBIYHCICHUEM
00BEMOB IMITUH/IPA, KOHYCA

173 [puxnagnaeie 3amaun o Teme "OO0bEMBI U TTOMIAAN
MOBEpXHOCTEN Ten"
O0béM 1mapa u mapoBoro cexkropa. Teopema 00 00bEME

174 nrapa. [Inomans cdeprl. CTepeomeTprueckue 3a1auu,
CBSI3aHHBIE C BBIYHCIICHUEM 00BEMOB I1apa, MIAPOBOTO
CETMEHTA U IapOBOT0 CEKTOPa
[Ipukiagueie 3anaun mo Teme "OObEMBI TeN'", CBA3aHHBIC C

175 00BEMOM m1apa U miomaso chepsl. COOTHOIICHUS
MEXTy IUIOMIASIMU TIOBEPXHOCTEN U 00bEMaMU OJOOHBIX
TN
[Tomo6HbIe Tena B mpocTpaHcTBe. M3MeHeHne 00bEMa mpu

176 nonobun. CTepeoMeTpuyecKre 3aauu, CBI3aHHbIE C
BBIUKCIICHHEM 00BEMOB Tell U TIOIIAJIEH MOBEPXHOCTEH

177 Kontponbnas padota "[lnomnaau moBepXHOCTH U 00bEMBI
KpyTJbIX Ten"
[TocnenoBarenbHOCTh OTMHOYHBIX HE3aBHCUMBIX COOBITHIA.

178 [Tpumep 3amaun, MpUBOAIIEH K pacipeeIeHUIO
IIyaccona

179 [IpakTudeckast paboTa ¢ UCIOIH30BAHUEM IIEKTPOHHBIX
TaOIuUIL

180 KoBapuarus nByx cinydaitHeix BenmuuH. Koaddurment
KOppesiuu

181 CoBMecTHBIC HAOIIOICHUS ABYX BEIIMYUH

182 Br16opounslii k03 PUIIHEHT KOppensun

183 Paznuune Mexny TMHEMHOW CBA3BIO U TPUUMHHO-
CJIEICTBEHHOU CBS3bIO

184 Harypanbnble u nensle yncia




185 Harypainbnsle 1 1iensle yncia 1

186 [IpumeHeHne MPU3HAKOB JACITUMOCTH IEIBIX YHCEIT

187 [IprMeHeHne PU3HAKOB JEIMMOCTH LEIIbIX YUCEI

188 [IpumeHeHne npu3HAKOB AeauMocTy uenbix uncen: HO/J u 1
HOK

189 [Ipumenenue npu3HakoB aenuMocty Lenbix uynucesn: HO u 1
HOK

190 [IpumeHeHre MPU3HAKOB AETUMOCTH TENBIX YHCEIT: 1
OCTaTKH 110 MOAYIIO

101 [IpumeHeHre TPU3HAKOB AETMMOCTH IEJIBIX YHCEI: 1
OCTaTKH 10 MOJYJIIO

192 [IpumeHeHre MPU3HAKOB JACTUMOCTH IEJIBIX YHCEIT: 1
anroput™ EBKIMAA [Uig perieHus 3a71a4 B HENbIX YUCIaX

193 KonTponsHas padora: "Teopus nienbix yucen” 1

194 JBuxenus npoctpaHcTBa. OtoOpakenus. J{BrkeHus u 1
paBeHCTBO (uryp. OO1Ire cBONCTBA ABHKEHUN
Buab! nBukeHMit: napawuiebHbIA IEPEHOC, UEHTPAIbHAS

195 CUMMETpHUs, 36pKAIbHASI CAMMETPHSI, [IOBOPOT BOKPYT 1
IPSIMOM

196 [Ipeo6pazoBanus momoowus. [Ipsmas u cepa Ditnepa 1

197 I'eomerprueckue 3a1a4u Ha MPUMEHECHHUE JIBHKCHUS 1

198 KonTtponsHast padora "Bekropsl B mpocTpaHcTse" 1

199 JIuneiinas perpeccust 1

200 [IpakTrueckast paboTa ¢ HCIOIB30BAaHUEM DJIEKTPOHHBIX 1
Ta0IAL

201 [IpencraBnenue JaHHBIX C TOMOIIBIO TAOIUI] U IUATpaMM, 1
omucareiabHasi CTATUCTHKA

202 OnBITHI C paBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU 1
COOBITUSIMU

203 Brrurcnenue BeposSTHOCTEH COOBITHI C TIPUMEHEHUEM 1
opmy
Brruncnenue BeposTHOCTEH COOBITUIN C IPUMEHEHUEM

204 rpau4ecKux METOJIOB: KOOpAMHATHAS MpsiMas, IEPEBO, 1
nuarpamma Jitniepa

205 CrnyuaiiHble BEJIMUMHBI U paclpeacIeHus 1

206 MaremMaTHYecKoe OXKHUITAHUE CITYIaHON BETHMIUHBI 1

207 Marematuueckoe 0XKHJIaHUE CIy4aiiHOW BETMYUHBI 1

208 KonTposbHas padora: "BeposTHOCTS U cTaTncTHKa" 1

209 Brruncnenue BeposTHOCTEH COOBITUN C IPUMEHEHUEM 1

(hopmyI u rpadUIECKUX METOIOB




210

211

212

Brruncnenue BeposSTHOCTEH COOBITUN C IPUMEHEHUEM
(dhopmyI 1 TpadUIECKUX METOIOB

Crnyualinbple BETMUUHBI U paclpeesieHusl.
Marematnueckoe 0XKMIaHUE CIIy4aliHOW BEJIMYUHBI
Cucrema 1 COBOKYIIHOCTh ypaBHEHMI. PaBHOCUIIbHBIE
CHCTEMBI 1 CHCTEMBI-CJIEACTBHS

213

214

215

Cucrema 1 COBOKYIHOCTh ypaBHEHMI. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIICACTBUSA

OcHOBHBIE METO/BI PEILIEHUSI CUCTEM U COBOKYITHOCTEH
palMOHaIbHBIX YPABHEHUM

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEHN
VPPALMOHATIBbHBIX YPABHEHUN

216

217

218

OCHOBHBIE METO/Ibl PELLIEHUSI CUCTEM U COBOKYITHOCTEN
IIOKa3aTeJIbHBIX YPaBHEHU

OCHOBHBIE MCTOJbI PCHICHUA CUCTEM U COBOKyrIHOCTCﬁ
IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

OCHOBHBIE METO/IbI PEIICHUSI CHCTEM M COBOKYITHOCTEH
jorapu(pMUUECKUX ypaBHEHHMA

219

220

221

OCHOBHBIEC METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH
JOTapu(PMHUECKUX yPaBHEHUI

[TpuMeHeHHe cucTeM K pellIeHUI0 MaTeMaTUYeCKHUX 3a1a4
U 33/1a4 U3 pa3InYHbIX 00JIacTel HAyKU U peabHOM
KHU3HHU, HHTEPIpEeTalys MOJTYyYeHHBIX pe3yabTaToB
[TpuMeHeHnEe CUCTEM K PELICHUIO MATEMAaTUYECKHX 3a1a4
¥ 33/1a4 U3 pa3InYHbIX 00JIacTel HAyKU U pealbHOU
KHU3HU, HHTEPIpEeTalys MOJTYyYeHHBIX pe3yabTaToB

222

[IprMeHeHNe HEpaBEHCTB K PELICHUI0 MaTEMaTHYECKUX
3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00J1acTe HayKu U pealbHON
JKU3HU, UHTEPIIPETALUS IIOJIyYEHHBIX PE3YJIbTaTOB

223

224

225

Kontponbnas padota: "CuctemMbl paliioHaIbHBIX,
HppaluOHAJIbHBIX ITOKA3aTCIIbHBIX U J'IOFapI/I(l)MI/I‘-IGCKI/IX
ypaBHEHUI"

Ob6o6maromee noropeHue 11 MoHATUH 1 METOJOB Kypca
reomerpun 10—11 xnaccos, cuctemMarn3anys 3HaHHM:
"ITapanienbHOCTh NPSAMBIX U IJIOCKOCTEN B POCTpaHcTBE"
Ob6o6maromiee noropeHue 11 moHATHH U METOJIOB Kypca
reomerpun 10—11 xnaccos, cuctemMarn3anys 3HaHHM:
"BekTops!l B ipocTpaHcTBe"

226

O6o06matomiee moBTopeHue 11 MOHITHIT 1 METOJIOB Kypca
reomerpun 10—11 xnaccos, cuctemarn3anys 3HaHHM:
"BekTops! B IpocTpaHcTBe"




O6o6maromee nopropenue 11 moHsTHIE U METOZOB Kypca

227 reometpun 10—11 knaccoB, cucremaru3anus 3HaHUM:
"O0beM MHOTOTpaHHUKA"
O6o06matomee moBTopeHue 11 MOHIATHI 1 METOJIOB Kypca
228 reometpun 10—11 knaccoB, cucremaru3anus 3HaHUM:
"O0beM MHOTOTpaHHUKA"
O6o06matomee moBTOpeHue 11 MOHITHI 1 METOJIOB Kypca
229 reometpun 10—11 knaccoB, cucremMaru3alus 3HaHUM:
"ITnomaay MOBEpXHOCTH U 0OBEMBI KPYTIIBIX TET"
O6o6maromee nopropenue 11 moHsITHII U METOZOB Kypca
230 reometpun 10—11 knaccoB, cucremMaru3anus 3HaHUM:
"ITnomany moBepXHOCTU U 00BEMBI KPYTIIBIX Ten"
231 Hroroas koHTpoabHas pabora
232 Hroropas KoHTpOJbHAs paboTa
233 [ToBTOpEeHUE, 0000IIEHNE ¥ CHCTEMAaTH3aIUsl 3HAHUI
Hcropus pa3BuTus CTEpEOMETPUH KaK HAyKH U €€ poJib B
234 Pa3BUTHU COBPEMEHHBIX HH)XCHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOTHH
Wcropus pa3BuTusl CTEpEOMETPUH KaK HAYKH U €€ poJib B
235 Pa3BUTHUH COBPEMEHHBIX MHKCHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOTHI
Hcropust pa3BuTHS CTEPEOMETPUH KaK HAYKH U €€ POJIb B
236 Pa3BUTHUU COBPEMEHHBIX HHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH
Hcropust pa3BuTHS CTEPEOMETPUH KaK HAYKH U €€ pOJIb B
237 Pa3BUTHH COBPEMEHHBIX WHXCHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOTHH
Hcropus pa3BuTHsl CTEpEOMETPUH KaK HAYKH U €€ pOJib B
238 Pa3BUTHUH COBPEMEHHBIX MHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH
Hcropus pa3BuTHsl CTEpEOMETPUH KaK HAYKH U €€ pOJib B
239 Pa3BUTHUU COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH
Hcropus pa3BuTHs CTEPEOMETPUH KaK HAYKH U €€ pOJIb B
240 Pa3BUTUU COBPEMEHHBIX HH)KEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTUH
241 PanmoHaneHbIE ypaBHEHHUS C TapaMeTpaMu
242 PannonanbHbIe HEpaBEHCTBA € TapaMeTpaMu
243 PanmoHansHbBIE CHCTEMBI C TTapaMeTpaMu
244 HpparnmonansHble ypaBHEHUs, HEPABEHCTBA C

napaMeTpamu




245 HppanuonaibHble CUCTEMBI C IApaMeTpaMu 1

246 [TokazaTenpHbIC ypaBHEHUS, HEPABEHCTBA C ITapaMeTpaMu

247 IToka3aTenbHbIE CUCTEMBI C ITAPAMETPAMU

248 Jlorapudmudeckue ypaBHEHHs, HEPAaBEHCTBA C 1
napamMeTpamMu

249 Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpamMu 1

250 TpuronomeTpudeckiue ypaBHEHHs C ITapaMeTpamMu 1

251 TpuronomeTpuueckrue HEPABEHCTBA C TTapaMETPAMHU 1

252 TpuroHoMeTpruyECKUEe CUCTEMBI C TapaMeTpaMu 1
[TocTpoenue u ucciaea0BaHNE MATEMATHIECKUX MOJIeTIeH

253 pealbHBIX CUTYaIUMi C OMOIIBI0 YPaBHEHUH C 1
napameTpamMu
[TocTpoenwme u ucciieIOBaHNE MaTEMATHUSCKUX MOJIEIICH

254 PEATBHBIX CUTYAlMil C TOMOIIBIO CUCTEM YPaBHEHUH C 1
napameTpamMu
[TocTpoeHwme 1 UcCiIeOBaHNE MATEMATHICCKIX MOJICIICH

255 PEATBHBIX CUTYALMil C TOMOIIBIO CUCTEM YPaBHEHUH C 1
napaMeTpamu

256 KonTponbhas pabora: "3anauu ¢ napamerpamu” 1

957 [ToBTOpEeHue, 06001ICHNE, CHCTEeMAaTU3aNs 3SHAHUMN 1
"VpaBHenus"

258 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AITNS 3HAHUI: 1
"VpaBuenus"

259 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU: 1
"VpaBHeHus. Cuctemsl ypaBHEHUN"

260 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUA: 1
"HepaBencrsa"

261 [ToBTOpenHue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHU: 1
"HepaBenctna"

262 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 3HAHU: 1
"Hepasenctpa"

263 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3aIIUsI 3HAHUI: 1
"ITpon3BoaHas u €€ npuMeHeHue"

264 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3aIlUsI 3HAHUI: 1
"IIpon3BogHas u €€ npumMeHeHue"

265 [ToBTOpeHue, 06001IeHNE, CCTeMaTU3allks 3HAHUMN: 1
"ITpon3BogHas u €€ npuMeHeHue"

266 [ToBTOpEeHme, 0600IIEHNE, CHCTEMATH3aIIUsI 3HAHUI: 1
"HUuTerpan u ero npuMeHeHue"

267 [ToBTOpeHME, 0000IEHNE, CHCTEMATH3AIUS 3HAHUH: 1




"q)yHKI_[I/II/I"

[ToBTOpEeHHE, 0000IIEHUE, CHCTEMAaTH3alIs] 3HAHUM

268 IR — 1
269 [ToBTOpEeHue, 06001IeHNE, CHCTEeMAaTU3allMs 3SHAHU 1
"Oyakuun"
270 Wrorosas KoHTpOJbHAS paboTa 1
271 HroroBast koHTpoIbHAs paboTa 1
272 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 3HAHU I 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 272
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