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MNOACHUTEJIBHASA 3AIINCKA

VYy4eOHbll Kypc «AJiredpa M HAYAJIa MATEMATHYECKOT0 AHAJIM3a» SBIISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIeUMBaeT MHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax paHHOro y4yeOHOro Kypca oOydwaroluecs OBJaJeBalOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMmyiupyeT cBou
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOIO OBJAJACHUS 3aKOHaMU (U3MKH, XUMHUH, OHUOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHJICHIINN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
MOBCEIHEBHOH kM3HU. B TO ke BpeMs oBiajgeHuEe aOCTPaKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpPETU3allMio, a0CTparupoBaHHWE M aHAJIOTHIO, (OPMHUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUS MATEMATUUECKUX MOJEIIEN pEalIbHBIX CUTyaluu,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadalaM MaTeMaTHYeCKOTrO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJICHBI CIEAYIOUIUE COAepKATEeIbHO-METOAUUYeCKue TuHuu: «Yucna
U BblUUCIEHUD», « DyHKIUU U Tpadukny, «YpaBHEHUS] U HepaBeHCTBay, «Hauana
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MAaTEeMaTHMUECKUX JMCLUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BaTENbHO (popMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOMTh MATEMATUYECKYI0 MOJEIb pealbHON
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucia U BBIYMCIECHUS» 3aBepLIacT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHaIbHBIX BBIUMCICHUMA, BKJIIOYAIOMINX B C€OSI MCIOJIb30BAHUE Pa3TUYHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
paloOHANBHBIX M JCHCTBUTENBHBIX  YHCENl  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palroHaIbHBIX M MPPAIMOHATIBHBIX YHCEN, apu(METUUECKUE OTEpaIiH, a TaKXKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeACTaBICHNE O €IWHCTBE MATEMATUKH KaK HayKH W €€ pOJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHHusi Ha YpOBHE CpeIHero oOmiero o0pa3oBaHHsA, MOCKOJIbKY B Ka)XIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  pEIICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX YypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copepkarenbHasi TUHUS BKIIOYAaeT B ceOsl Takke GOpMUPOBAHHE YMEHUIA
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIEee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUYEHNs MaTepraia. M3ydenue cTeneHHoun,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Matepuan 3Tol cofepKaTebHON JIMHUN HalleJIeH Ha Pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3AILIUK, UCTIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MATEMAaTHYECKHUX, TaAK U MPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMMA, ONpeAeNnsaTb MX HauOONbIIME W HaUMEHbIINE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAJHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO
aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKe U McKyccTBe. OOyuaromuecs: y3HAIT O



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

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ce0sl IJIEMEHThl TEOpPUUM MHOXKECTB M MAaTEMaTU4eCKOW JOrukKu. TeopeTuko-
MHO’KECTBEHHBIE MTPEICTABICHUS IPOHU3BIBAIOT BECh KYPC IIKOJIbHOW MaTeMaTHUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMAaTHUYECKUE
JUCHMIUIMHBL M MX MPWIOKEHUs B eauHoe 1enoe. Ilosromy BaxHO ngaTh
BO3MOXKHOCTh 00y4YaromieMmycsi IMOHUMaThb TEOPETUKO-MHOKECTBEHHBIM SI3bIK
COBPEMEHHOW MaTeMaTHKH U HCIOJIb30BaTh €r0 JJI BBIPAXKEHUS CBOUX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT TpU3HAThH
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMNpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKH KPUTUIECKOTO MBIIILIICHHSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENEH peaJbHbIX
CUTyalluii, HCCJIENOBAaHUS DJTUX MOJENEH C MOMOIIBI0 amnmapara anreOpsl u
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPEe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbIM U3 pa3/ieloB MPOrpaMMbl, TIOCKOJIBKY BECh MaTepHal
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
pellIeHUH  peajbHBbIX  MPAKTUYECKUX  337ay  oOyyaroluecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (DOPMHUPOBAHUIO HABBIKOB pEIICHUS MPUKIAIHBIX 3a7ad
OpraHu3yeTcs B Ipoliecce U3yUeHHs BCceX TeM yueOHOTo Kypca «AnreOpa u Havyana
MaTEMaTUYECKOrO aHaJTU3a».

Ha wu3ydenne ydeOHOro Kypca «AJjreépa M Hayajga MaTeMaTH4YeCKOro
a”Haiu3a» orBoautcs 272 ydaca: B 10 kiacce — 136 yacos (4 yaca B Henenio), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).

I'eomeTpust siBnsieTcss OOHUM U3 0a30BBIX KYypCOB Ha YPOBHE CPEAHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECIeYMBaET BO3MOXKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'YMaHUTAPHOIO IHUKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUIEHHE,  (QOpMUPYEMOE€  TpU  U3YyYEHUU
O0y4aIOIUMUCS MOHSATUHHBIX OCHOB T'€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUN MPHU PEIICHUU T€OMETPHUECKUX
3aJa4, YyMEHHME BBIIBUIATb U ONPOBEPraThb TUIIOTE3bl HENOCPEACTBEHHO



UCITOJIB3YIOTCSl IPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOrO LMKJIA, B YaCTHOCTHU
buznyeckux 3aaay.

[lenb ocBoeHus mporpamMmbl yueOHOTO Kypcea «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTHE MHAMBHUIYAIBHBIX CIIOCOOHOCTEW OOyyaroumxcs Ipu
U3Y4YE€HUU T€OMETPUHU, KaK COCTABJISIOIIEH MpeaMeTHON obsactn «MaTtemaThka u
uHpopMaTUKa»  4yepe3  OoOecleueHHE  BO3MOXKHOCTH  MPUOOpETEHHs U
UCIIOJIb30BaHUsl 0Oojee TiyOOKMX T€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(ECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOJIb30BAHUEM MATEMATUKH.

[TpuoputeTHBIMM 3aJauyaMu Kypca TE€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMHUpOBaHUE TMPENCTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIOMIMX OMNHUCHIBATh U H3y4aTh
pa3HbIe SBJICHUS OKPY>KAIOIIEr0 MUPa, 3HAHUE MOHATUIHOTO amiapara 1o pa3iaery
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSMH O
IPOCTPAHCTBEHHBIX (UIrypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBATH T'€OMETPUYECKHE
MOJEIIN;

(dbopMHpOBaHWE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHS
MaTE€MaTUYECKUX TEOpHUil, (OpMUpPOBAHME MOHUMAHUSL POJIM AKCMOMATHKH MPHU
MIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
peuieHusi, yMeHUsi UX MPUMEHATh, MPOBOAMUTH JOKAa3aTEIbHBIE PACCYXKICHHS B
XOJI€ PEIICHHs CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTeNIbCTB  IPH
00O0CHOBaHMHU MaTEeMaTHYECKUX YTBEPKJICHUH U POJIM aKCUOMATHKHU B MTPOBEJACHUN
JNEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUIEKTyaJbHBIX UM  TBOPYECKHX
CHOCOOHOCTEN 00yyarouuxcs, M03HaBaTEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUUHOCTH MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

¢dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHUSL PACNO3HABATH IMPOSBICHUS T'€OMETPUUYECKUX NOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEabHBIX JKM3HEHHBIX CUTYalMSIX W NPHU U3YYEHUU JIPYTUX



y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEM U  3aKOHOMEpPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYallMil, WCCIEAOBAHMS ITOCTPOCHHBIX MOJEIIEH,
WHTEPHPETALNHN [TOITYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUAMU yueOHOro kypca «['eomerpus» B
10-11 «xmaccax sBisitorcs:  «lIpssMble M IUIOCKOCTM B IPOCTPAHCTBE»,
«Muororpannukn», «Tema  BpameHus», «BeKTopsl UM  KOOpAMHATHI B
IPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh OINEPUPOBATH
HNOHATUSAMWY», PEIIEBAHTHBIMM T'€OMETPUM Ha YIiayOlIEHHOM YpPOBHE OOydyeHUs B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJIE€PKaTENbHBIM JIUHUAM y4eOHOTO Kypca, a
bopMHpOBaHUE JIOTMYECKUX YMEHUH  pacmpenenserci He  TOJbKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padoueit
IpOrpaMMBbl, paclpeieNéHHbIM O TrojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCAaM O0y4aroIIHeCcs
oOpamiaiucb  HEOJHOKpPATHO. OTO  TMO3BOJIIET OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMU MOHATHIMHU U HaBBIKAMHU IOCJEI0BATEIBHO U OCTYNATENBHO, C
cOOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIupss U yriayOouss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUH Ha YIiIyOlIEHHOM YPOBHE MO3BOJISAET:

co3gath ycnoBus s guddepeHumnanuu  00ydeHHs,  MMOCTPOCHHUS
WHAMBUIYAJIbHBIX 00pa30BaTENbHBIX MporpaMM, oOecneuuTh yriayOnéHHoe
U3y4EHHE T€OMEeTPUHU KaK COCTaBIISIIOIIEeH yueOHOoro npenMera «MareMaTukay;

NOATOTOBUTH OOYYaIOIIMXCA K MNPOAOKEHUIO H3YYEHUST MAaTEMAaTUKH C
yu€ToM BbIOOpa Oyayuiel mpodeccuu, oOecrneunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 ipoeccHoHaTBFHBIM 00pa30BaHUEM.

Ha wusyuenune ydeOHOro kypca «I'eomerpusi» Ha yriyOn€HHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 ygaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEJI0).

VYyebnsiii Kypc «BeposiTHOCTD M CTATHUCTHUKA» YriayOJEHHOTO YpPOBHS
SBIIIETCS MPOJOJDKEHHEM M PAa3BUTHEM OJHOMMEHHOIO y4eOHOTo Kypca
yIIyOIEHHOTO YPOBHS Ha YPOBHE CpeqHero oouiero oopazoBanusi. Y4eOHBIN Kypc
npeaHa3HavyeH sl OpMUPOBAHUS Y OOYyHAIOUIMXCSI CTATUCTUYECKON KYJIBTYPbl U
NOHMMAaHHUS POJM TEOPUU BEPOATHOCTEM KaK MaTEMAaTUYECKOTO MHCTPYMEHTA JJIst
M3YUYEHHUS CIyYaWHBIX COOBITHM, BEIWYUH U TmpoieccoB. [lpu u3yueHum kypca
oOoramaroTcsi MPEACTABICHUS OOydyalolUXcs O METOAaxX HCCIeIOBaHHUs
U3MEHYMBOTO MHUpPA, pa3BUBACTCSI MOHMMAaHHWE 3HAYUMOCTH U  OOILIHOCTH



MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KaK HEOTBEMJIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Conmepxanne ydeOHOro Kypca HampaBiIeHO Ha 3aKpeIUIeHWe 3HaHUH,
NOJIyYEHHBIX MIPU U3YYEHHUU Kypca Ha YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHMsl, U
HA pa3BUTHE IPEACTABICHUNA O CIy4alHBIX BEIMYMHAX U B3aUMOCBA3SIX MEXIY
HAMM Ha B@XXHBIX NPUMEpPAX, CIOKETbI KOTOPBIX MOYEPIIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y 00ydarommxcs 10KHO chOPMUPOBATHCS MPEACTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMMX MaTEMaTUYECKUX MOJEIIAX, UCIOJIb3YEMBIX
JUI. ~ ONUCAHWS  aHTPONOMETPUYECKUX M JAeMOrpaUyecKuX  BEJIMYMH,
NOTPEIIHOCTEH B pa3jIMyHbIe poOAa H3MEPEHUSX, JINTEIbHOCTH O€30TKa3HON
pabOThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U IIPOLIECCOB
B oOmecTBe. Y4eOHbI Kypc sBIsSeTCS 0a30i i1 OCBOEHHUS BEPOATHOCTHO-
CTATUCTUYECKUX METOJI0B, HEOOXOJAUMBIX CHEIHAIMCTAM HE TOJbKO MHKEHEPHBIX
CIIELIMAIBHOCTEW, HO TaKXE COLMAIbHBIX U IICUXOJIOTMYECKUX, IOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHBIE HAYKU B 3HAUYUTEILHON MEpE HUCIOIb3YIOT almapaT
aHanu3a OONBIIMX JOaHHBIX. LleHTpanbHYIO 4YacTh Y4YEOHOro Kypca 3aHUMaeT
00CyXXJIeHHE 3aKOHAa OOJBIIMX 4YHCeN — (PYHIAMEHTAIBHOIO 3aKOHAa MPHUPOJIBI,
UMEIOLIET0 MaTeEMaTHYECKYI0 (popMaIn3aluio.

B cooTBeTcTBUM C yKa3aHHBIMHU ILIEJSIMH B CTPYKType ydeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCJIECHBI OCHOBHBIE
coziepkarenbubie TUHUM: «CiaydyaliHble cOOBITHS U BeposITHOCTU» U «CiyyaliHble
BEJIMUMHBI U 3aKOH OOJIBIINX YHCEID.

[ToMuMO OCHOBHBIX JTUHUW B y4€OHBIN KypC BKJIIOYEHBI JIEMEHTHI TEOPHH
rpagoB M TEOPUM MHOXKECTB, HEOOXOAMMBIC JJISl IOJHOLEHHOIO OCBOEHUS
MaTepuana JaHHOTO Yy4eOHOTrO Kypca M CMEXKHBIX MaTEeMaTHYECKUX Y4eOHBIX
KYpCOB.

Conmepxxanne nuHuUU «CrydaiiHble COOBITHS M BEPOSITHOCTH»  CIIYXKUT
OCHOBOW Jy1s1 (DOPMHUPOBAHMSI TIPEJICTABICHUNA O PaCHpEeNICHUU BEPOSTHOCTEH
MEXKy 3HAUCHUSIMU CIIy4YalHbIX BEJIMUYUH. BaxkHyI0 4acTh B 3TOM COAECPKATEIBHOU
JIMHUY 3aHUMAET U3yYEHHUE F€OMETPUUYECKOT0 U OMHOMUAIBHOTO paclpeAesieHu U
3HAKOMCTBO C MX HENPEPBIBHBIMH AHAJIOTaMU — MOKA3aTENbHBIM U HOPMaJIbHBIM
pacrpenencHusIMHI.

TeMbl, CBsi3aHHBIE C HENPEPBIBHBIMU  CIIy4YaHHBIMH BEIMYMHAMU W
pacnpesiefieHussMH, aKLUEHTUPYIOT BHUMaHUE OOYYalolMXCS Ha OMNHCAaHUU U
U3YYEHUHU CITy4alHBIX SBJICHUN C MOMOILBIO HEMPEPBIBHBIX (YHKIMHI. OCHOBHOE
BHUMAaHUE YAEISAETCA M0KA3aTeIbHOMY U HOPMAJIBHOMY PacIpEACICHUSIM.

B y4eOHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIBHOE M3YYEHHE CBSI3U
MEXIy CIy4YalHBIMA BEIMYMHAMU W ONMCAHHWE J3TOW CBSI3M C IOMOILIBIO
KO3 pUIMEHTa KOpPpEeIsiLMU M €ro BbIOOPOYHOIO aHajora. OTU DJIEMEHTbI



COJIEp>KaHMs Pa3BUBAIOT TEMY «JlMarpaMMbl pacCEeMBaHUs», U3yUYECHHYIO Ha YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHus, © BO MHOTOM ONHMPAIOTCA Ha CBEICHUS W3
KyPCOB aJIr€Opbl U T€OMETPHH.

Emé omun oaneMeHT  coiepKaHus, KOTOpPBIM  MpeajaraeTcss  Ha
O3HAKOMUTEIFHOM YpPOBHE — TMOCJIEAOBATENbHOCTh CIyYalHbIX HE3aBHUCUMBIX
COOBITHH, HACTYNAIOIUX B €UHUIY BpeMeHH. O3HAKOMIIEHHE C PaCIpeAeIeHHEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep M
SBJISIETCS] AKTyaJIbHBIM ISl OyIyIIUX aOUTYypHEHTOB, MOCTYHAIOIIUX HA y4eOHbIE
CHEIUATbHOCTH, CBA3aHHbIE C OOIIECTBEHHBIMM HAayKaMH, IICHUXOJIOTHEH W
YIPABJICHUEM.

Ha wu3ydenne ydeOHOro Kkypca «BeposiTHOCT M CTAaTHCTHKA) Ha
yriyOJIeHHOM ypoBHE oTBoauTcsi 68 wyacoB: B 10 kimacce — 34 yaca (1 yac B
Hezeno), B 11 kiacce — 34 yaca (1 yac B Hezelnto).



COAEPXKXAHUE OBYUEHUA
AJI'EBPA

10 KITACC

Yuciia 1 BBIYUCICHUSA

Pannonansabie uncia. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGedt W MPOIEHTOB IS
pELICHUS MPUKJIAIHBIX 3a7a4 U3 PAa3JIUYHbIX OTPACIEH 3HAHUM U PEATIbHOM KU3HMU.

JlelicTBuTenbHbIle yucha. PanuoHalbHBIE W UpPpAMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanuy ¢ JCUCTBUTENIBHBIMU  4YHUCIaMd.  Moayib
JIEUCTBUTEILHOTO YHCIAa U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TTPABUIIA
OKpYTJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BIYMCICHUM.

Crenenb ¢ uenbiM nokaszarenem. bunom Herootona. Hcenonb3oBaHue
noAXosAEeH (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

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

Jlorapudm uyucna. CpoiictBa mnorapudma. [leciTuyHble U HATypaJIbHbBIC
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxmecTBa U TOXIECTBEHHBbIC TMpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE YpaBHEHUSI M YpaBHEHHUs-CIEACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHCHUMN U
HEpPABEHCTB. MHOIrOWIEHbl OT OJHOW MEepeMEHHOW. [leeHne MHOrowieHa Ha
MHOIOYJIEH C ocTaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
ko3 unmentamu. Teopema Buera.

[IpeobpazoBaHus YHCIOBBIX BBIPAKEHUM, COACPKAIINX CTETICHU U KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI pelieHus
VMPpalHOHAIBHBIX YPABHEHUMN.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
ITpeoOpa3oBaHue BbIpaXEHUM, COEPIKALUX JOrapru(pMBbI.
Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus

Jorapu(pMUUECKUX YpaBHEHHIA.



OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHOMETpUYECKUX YPAaBHEHUM.

Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKHM CMBICI U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYCHUS, IPUMECHEHUE ONPEICIUTENS Uil PEIICHMS
CUCTEMBl JIMHEWHBIX ypaBHEHUM. PelleHne nNpuUKIagHbIX 3a4ad C ITOMOLIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanme TMOCTPOEHHOM MOJENU C
IIOMOILBIO MaTPHUILL U OIPEIEITUTEIICH.

[lIocTpoeHne MaTeMaTHYEeCKUX MOJENEH pEealbHOM CHUTyalud C ITOMOILBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JIacTed HAyKu WU pPEabHON
KU3HH.

DOyHKUMH U TPaPUuKH

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00parHbIe (QYHKIIHH.
Komno3zummss @ynkuuil. I'padpuk  QyHKmu. OneMeHTapHble NpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkium.
[TpomexxyTku 3HakomocTossHCTBA. UETHBIe 1 HeuéTHBIe GyHKIMU. [lepuoanueckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTH (PYHKUMH. MaKCUMyMbl U MHUHHUMYMBbI
¢bynkunu. Hanbosbliee 1 HauMeHblIee 3Ha4yeHus: QyHKIMKM Ha IPOMEXKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JIpOOHO-TMHEWHasT (DYHKUIMU. DIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CreneHHasi (pyHKLHS C HATYpaJbHBIM U II€NIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHU Kak (PYHKIUKA OOpaTHOM
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonp3oBanue rpadukoB GyHKIHMA 71 pEIICHUs YpaBHEHUH.

TpuronomeTpruyeckas OKPYKHOCTb, OIIPENEIIEHUE TPUTOHOMETPUUYECKHUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAJIbHBIE 3aBUCMMOCTHM B peaJbHBIX TMpoIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIENOBaTENLHOCTEH. MeTton
MaTeMaTUYEeCKON MHIYKIWU. MoOHOTOHHBIE u OrpaHUYCHHbIC
IIOCJIEIOBATEIBHOCTH. VICTOpHsST BO3HMKHOBEHHsSI MAaT€MATHYECKOIO aHajlu3a Kak
aHanM3a OECKOHEYHO MaJbIX.

ApudmeTrnueckast 1 reOMETpHUECcKas mporpeccur. beckoHeuHo yObIBaromast
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAJIbHBIN pocT. Hucno €. @opMyJia CI0KHbBIX



MpOLEHTOB. VCronp30BaHWE MPOrpecCHM Ui PELIEHUS PEANbHBIX 3aJad
MPUKJIAJHOTO XapaKTEpa.

HempepeiBHble (GYyHKIIMM W WX CBOWCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkumii. CBoicTBa (PYHKIIMHM HENPEphIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHHS HEpaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast mponsBoaHble GyHKIHH. OnpeneneHne, reOMETPUIECKUNA U
(bu3MYecKuil CMBICI TPOU3BOAHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUU (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyi HajJ MHOXKECTBAMHW M WX CBOWCTBa. JlmarpaMmsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHKO-MHOXXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJIbHBIX IIPOLIECCOB MU SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, CIIEICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KUIACC

Yucaa v BIYMCICHUSA

Harypanbubie u nenble yncna. [[pumMeHeHrne NpU3HAKOB JIEIMMOCTH LIEJIbIX
yuces, HauOosbuii oOmuit nenurtens (manee — HOJ[) m HaumeHsblnee ooiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurma EBkiuaa i peneHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmrmnekcuble uucia. Anredpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMeTHUECKHE OIepaluu ¢ KOMIUIEKCHBIMU
gyuciaamMu. M3o0paxxeHne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PENICHHs (PU3UUECKUX U TEOMETPUUIECKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucteMa W COBOKYIMHOCTh YpaBHEHHUW U HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBbI U CUCTEMBI-CIIe/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeNbHBIX U  JIOTapU()PMHUUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METOJBI PEIICHUSI CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPAMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTapU(PMUYECKUX YPABHCHHM.



VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMETPaMHU.

[IpumeHeHne  ypaBHEHHM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad U 3a/ad U3 Pa3lu4HbIX O0JacTeld HayKh M peajbHOU
KU3HU, UHTEPIPETALUS [TOJTYyYECHHBIX PE3YIHTATOB.

DOyHKUMH U TPaPUKH

I'paduk xommozunmu Qyukumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPaPUKHU.

['padrueckne mMeTonbl pelieHUs YpaBHEHHM M HepaBeHCTB. [ 'paduueckue
METO/IbI PELICHU 3a1a4 C IapaMETPAMH.

Hcnons3oBanue rpadukoB QGYyHKIUN JUIsi KCCIEIOBAHHUS TMPOIECCOB WU
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aady U3 JIPYTUX YYEOHBIX
IIPEIMETOB U PEANBHON KU3HMU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[IpumeHeHne mpou3BOAHON K UCCIEI0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTH H
skcTpeMymbl.  Haxoxkaenue  HauOonblIero W HAaMMEHBLIErO0  3HAYEHUU
HEINpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM [UIsi HAXOXKIEHUS HAWIYYIIEero pEuIeHUs B
NPUKIAJAHBIX 3ajadax, Ui OINPENENIEHHMs CKOPOCTM W YCKOPEHMs Ipolecca,
3a1aHHOTO (hOpMYJION Ui rpaduKOM.

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

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpana mno ¢popmyne Hotorona-JleiOuuna.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed MJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTu4ieckoe
MOJICJIMPOBAaHUE peajbHBIX TMPOIECCOB € MOMOLIbI0 U depeHInaTbHbIX
YPaBHEHHUM.

I'EOMETPUASA

10 KIIACC

IIpsiMble ¥ IJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTepeoMeTpuu. Touka, TmpsiMas, IJIOCKOCTh,
npocTpaHcTBO. [loHsiTue 00 aKCMOMATUYECKOM TMOCTPOEHUU CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPHUU U CIEJCTBUS U3 HUX.



B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
NapajulesibHble W CKpelmBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapajlICIIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX MPSIMBIX, IAPAIUICIIBHOCTD MPAMOU
U 1ulockocTH. [lapaiienbHoe M LEHTpaTbHOE NPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBA MapaJJICIBHOTO TNPOEKTHpoBaHUs. W300paxkeHue
buryp B mapayuienbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMUA CTOPOHAMHM, YIOJ
MEXIy NpsAMBIMU B IIPOCTpaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapauleiIbHbIe
IJIOCKOCTH, CBOWCTBA IapaJijIeIbHbIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, NapajuleenuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MapaJUICIbHbIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  HOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX MepIeHINKYIIIpax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YrOJI ABYTPAHHOTO yrila. TpEXTpaHHBI U MHOTOI'PAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopeMbl KOCUHYCOB U CHHYCOB JUIA
TpEXTPAHHOIO yTJIA.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. [lpmsma: Nn-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleenunes; YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBuibHas W yceu€HHas mnupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIpDAHHUKM: IIPAaBWJIbHAs IIpU3Ma U
IIpaBWJIbHAs IHMpPAaMHIA, TNPABUIIbHAS TPEYroOJbHAS IHpaMHIa W NPABUIIBHBIN
TeTpa’ap, KyO. llpencraBieHne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JOACKAdIP U UKOCADIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTH NPSIMON MPU3MBI,
IUIONIA/lb OCHOBaHUIl, TeopeMa O OOKOBOl TOBEPXHOCTH NPSIMON MPU3MBIL.



[Tnomans OOKOBOW MOBEPXHOCTH U TOBEPXHOCTH TPABWIHHOW THUPAMUJIBI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CumMeTpuss B MOPOCTPAHCTBE. JIEMEHTHl CUMMETPUU  MPABUIBHBIX
MHOTOTPaHHUKOB. CUMMeETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX MPU3M, CHUMMETpPHUS IPaBWIBHOU
MMAPAMUIBI.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B IMPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEApPHBbIE, COHANPABJICHHBIE W IPOTUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. JIeHCTBUS ¢ BEKTOpPAMU: CIOKEHHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbBKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yprciio. CBOKCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHUSI BEKTOpPA HA YHUCJIO.
[ToHsTEe KOMIUIaHApHBIE BEKTOpBI. lIpuM3HAK KOMIITAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamenenunena. Teopema O pPa3IoKEHUHU BEKTOpa II0 TPEM
HEKOMIUIAaHApHbIM  BekTopaM. lIpsMoyrosibHas  cucrema  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTtopa. CBA3b MEXIAYy KOOPAMHATAMU BEKTOpPA H
KOOpJIMHATAMHM TOYEK. YTOJI MeEXIy Bekropamu. CKalaspHOE MNPOU3BEIACHUEC
BEKTOPOB.
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Tesia Bpalmenus

[loHATHS: UMIMHAPUYECKAs IMOBEPXHOCTh, KOHUYECKAasi MOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOOpasyromue moBepxHocTe. Tema BpamieHus:
HUJIMHIpP, KOHYC, YCEUE€HHBIM KOHycC, cdepa, map. BzauMHoe pacmnosioxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxeHue Ten
BpalieHus: Ha TIockocTh. Pa3Béprka munuHapa U koHyca. Cummerpus chepbl U
uiapa.

O6béM. OcHoBHbIE cBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsamoi u
HAKJIOHHOW MPU3MBbl, HWJIMH]IpA, MUpaMuabl U KoHyca. O0BEM Iapa U 1MapoBOIo
CErMEHTa.

KoMOuHanuu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
miockocThio. Kacanue miapa u cdepsl miaockocTbio. [loHsATHE MHOrOrpaHHMKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOIPDAHHUK WJIH TEJIO
Bpall[CHUS.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh chepsl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEN
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romorerus. Peimienuwe 3agady Ha
MJIOCKOCTH € UCTIOJB30BAaHUEM CTEPEOMETPUUECKUX METOOB.



[TocTpoeHue ceyeHnii MHOIOTPAHHUKOB U T€J1 BPALIEHUS: CEYEHUs LIMJINHIpA
(mapaJuienbHO ¥ TMEPNEHAUKYISIPHO OCH), CEUYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U MPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHUH: METOJ CIJIEZIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAaHMsI, METO NIEpeHoca
CEeKyILeH TUIOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektoppl B mpocTtpancTtBe. Onepauuu Haja BeKTopaMu. BekTtopHoe
YMHOXEHHE BEKTOpoB. (CBOHCTBa BEKTOPHOIO yMHOXeHus. llpsmoyrosbHas
CUCTEMa KOOpJAMHAT B npocTtpaHcTBe. KoopauHatel Bekropa. Pasnoxkenue Bekropa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MPH PEIIEHUH TE€OMETPUUYECKUX
3ajay.

JIBU:KEeHHS B IPOCTPAHCTBE
JBuxenust npoctpanctBa. Otodpaxenus. J[BrkeHus: u paBeHcTBO puryp. OOuue
CBOMCTBA JBWKCHWM. BuUabl NBWKEHWI: NapaJUICIbHBIA NEPEHOC, LEHTpalIbHas
CUMMETpPHUS, 3epKallbHAasi CUMMETPHs, IOBOPOT BOKPYr npsiMoi. [IpeoOpazoBanus
noaoous. [Ipsimas u cepa Diinepa.

BEPOATHOCTDb U CTATUCTHUKA
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['pad, cBsa3ubiii Tpad, myTH B rpade: nukibl u nenu. CTeneHs (BaJIeHTHOCTD)
BepiHbL. ['padsl Ha IockocTH. JlepeBbsi.

CayyaiiHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4aiiHble COOBITHS. DJIeMEeHTapHbIe
coObITUs (MCX0bl). BeposITHOCTH ciydailHOTO COObITHS. Bau30cTh 4acTOThI U
BepOsITHOCTU ~ coObiTui.  CilydailHple  ONBITBI € PaBHOBO3MO>KHBIMHU
AJIIEMEHTapHBIMU COOBITUSIMHU.

Omnepanuu HajJ COOBITUSIMU: NIepeceueHue, 00beIMHEHUE, TPOTUBOIOIOKHbBIE
coObITHs. Jluarpammer Ditnepa. Dopmyiia CJI0KEHUS BEPOSATHOCTEH.

VYciloBHass BEPOSITHOCTh. Y MHOXXEHUE BEPOSATHOCTEH. JlepeBO CiaydarHOro
akcriepuMenTa. Popmyiia noinHou BeposTHocTH. Dopmyna barieca. He3aBucrumele
COOBITHSI.

buHapHBbIil ciydaiiHbIi ONBIT (MCIBITAHUE), YCIeX U Heyaada. HezaBucumele
ucnbiTanust. CepHsi He3aBUCUMBIX UCIBITaHUI 10 nepBoro ycnexa. IlepectaHoBku
u dakropuan. Yucmo coueranuit. TpeyronpHuk Ilackans. ®opmyna OuHOMA
Herorona.

Cepust He3zaBUCHMBIX wHcnbITanuii  beprymnu. CryuyaiiHelii BeIOOp U3
KOHEYHOM COBOKYITHOCTH.



CnyuaiiHas  BenuuuHa. Pacnpenenenue  BeposTHocTed.  Jlmarpamma
pactipenenenus. Onepanuu Haj CydyalHbIMU BeludnHaMu. buHapHas ciydaitHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPUYECKOE U
OMHOMHAJILHOE.
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CoBMecTHOE pachpelesieHHe JIBYX CIy4dalHbIX BeaW4yuH. He3aBucumblie
CJIy4aliHbIE€ BEJIMYHHBI.

MareMatuyeckoe OXUJaHUE CIy4YalHOM BEJIMYMHBI (pacmpeesieHus).
[Ipumepsl MpUMEHEHUsT MaTeMAaTUYECKOro OXHUAAHUS (CTpaxoBaHHUE, JIOTEPEs).
MareMatnyeckoe oxugaHue OMHAPHOW Ciy4yaliHON BelIWYuHBI. MaTeMaTtnyeckoe
OKMJIAHUE CYMMBbl  CIIy4allHbIX BEJIIMYMH. MaTeMaThudeckoe O0XHUJaHue
reOMETPUYECKOTr0 1 OMHOMUAIIBHOTO Paclpe/IeIICHUH.

Jucnepcus W CTaHAAPTHOE  OTKJIOHEHUE  CIIyYaWHOW  BEJIMYMHBI
(pacnpenenenus). Jlucniepcus OMHApHOM clydaiiHON BeMuMHBL. MaTeMaTtrudeckoe
OKWJJAaHUE TIPOU3BEIACHUS W JUCHEPCHs CYMMbl HE3aBUCHUMBIX CIIyYalHBIX
BenuuuH.  Jlucmepcuss M cTaHAApTHOE  OTKJIOHEHHWE  OMHOMHUAIHLHOTO
pacupeneneHus. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPHYECKOIO
pacrpeneneHusl.

HepaBenctBo YeoObiméBa. Teopema UeoOniména. Teopema bepuymiu. 3akoH
Oonpmmx  uucen.  BpiOopouHBI  MeTOJ — ucchefoBaHWil.  BeiOopouHbie
xapakTepucTUKU. OlIEHUBAaHUE BEPOSTHOCTH COOBITHS 1O BHIOOPOYHBIM JTAHHBIM.
IIpoBepka mpocTeNmMX TUIIOTE3 C TOMOLIBIO U3YUYEHHBIX PACIIPEICIICHUMN.

HenpeppiBHble cnyualiHble BelnduHBL. lIpumeppl. DyHKIUSA IIIOTHOCTH
BEPOSAATHOCTH pacmpenesicHus. PaBHOMEpHOE pacnpeleneHne M €ro CBOMCTBA.
3agauu, IpUBOASAIIME K NTOKA3aTEILHOMY PaclpeAesieHUI0. 3a1auu, MPUBOIAIINE K
HOPMAJIbHOMY  pPAcCHpeeNICHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
MOKAa3aTeJIbHOTO pacipeesieHus, PyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO
pacupenenenus. PyHKIUS INIOTHOCTU U CBOMCTBA HOPMAJIBHOI'O PACIIPEIEIICHUS.

ITocienoBaTelIbHOCTh  OAWHOYHBIX  HE3aBUCHMBIX  COOBITHH.  3ajauu,
IpUBOJSIINE K pactpeneneHuto [lyaccona.

KoBapuanus nByx ciydaitHeix BenuduH. KodphuUIMEHT TUHEHHOW KOppessaIuu.
CoBMecTHbIE HAONMIOJEHUS JIBYX BenW4WH. BpiOopouHbiii  kodhuimeHt
Koppensauu. Paznmuune mexay JUMHEWHOW CBSI3bI0 U NPUYUHHO-CIIEICTBEHHOMN
CBA3BIO. Jluneiinas perpeccus, METOL HAaMMEHbBIINX KBaJpaToB.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHICKOro  00IecTBa,  NPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JIOCTM)KEHUH B JAPYIHMX HayKax, TEXHOJOTrHUAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUW HAyKHM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUI, pacCyXI€HU, BOCIPUUMYUBOCTD
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITHUN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHANIBHOM  ACSATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUIO Ha TMPOTSHDKCHWH BCEUW JKU3HU, TOTOBHOCTh K aKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATILHO-IKOHOMHUYECKUX ITPOIIECCOB HA COCTOSHHUE MPUPOJIHON U COIMAIbHON
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAarloB €€
pPa3BUTHST W 3HAYMMOCTH JUIA Pa3BUTHS IMBUJIM3AIMM, OBJAJICHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTH4YeCKOW KYJIbTypOH Kak CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue AecTBUS:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNSI U CPABHEHHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemieHus ydeOHOM 3amayd  (CpaBHUBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCITIOJI30BaTh BOIPOCHI KaK HCCIEI0BAaTEIbCKUI HHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIMIME  MNPOTHBOpEYHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEAOBaHHE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOTO 00bEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBENEHHOTO  HAOJMIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIpoOlLlecca, a TakKKE BbIABUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISIBIIATH Je(UIMTHI UHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BHIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpPHPOBaTh MH(POPMAIIUIO, TMPEJCTABIATh €€ B pa3UyHBIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSTENIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHHs], SICHO, TOYHO, T'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, J1aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COINOCTABIIATh CBOM CYXKICHUSA C CYXIACHUSAMHU APYIMX YYAaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3ajaad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOU MH(pOpMaIIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yibTaTa pelieHus
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa UEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpU pelIeHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyHHOBBIX (opMax paboThl (00CyxkAeHUS, OOMEH MHEHHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI
AJI'EBPA

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OINEpPUPOBaTh MOHATHUSMU: PAIMOHAIBHOE YHUCIIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOIEHTHI, HWPPANUMOHATBHOE YHCIO, MHOXECTBa
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATbHOW )KU3HU;

MPUMEHSTH MPUOTKEHHBIC BIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U MPEACTABICHUS JaHHBIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMHU: CHUHYC, KOCUHYC, TAHI€HC, KOTaHTE€HC
YHUCIIOBOI'O apTyMEHTA;

ONEpUPOBaTh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

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

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH ¢ UeNbIMU KO3(hUIMeHTaMu, KOPHU MHOTOWIECHA, MPUMEHSThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MATpUlbl 2 X 2 M €ro TIeOMETPUYECKHA CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEaJbHbIE CUTYallUH C OMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IOMOINBI0 MAaTpPULl W OIpPEAEIIHUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSE npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYecKrue GopMyIibl Uil TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallUd Ha A3BIKE airedpbl, COCTaBIATh
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KoMIo3uuus GQyHKUMA, Tpaduk QyHKUIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: UETHBIE M HEYETHBIE (PYHKIUH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeJabIM TOoKazareneM, rpapuk CTEeneHHOW (YHKIMH C HAaTypaJlbHBIM M IIEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpeJeieHre TPUTOHOMETPUYECKUX (PYHKIIMN YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUSAMHU: apuPMeTHUecKas U TeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOrPECCUM JJII PELIEHUS peajbHBIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OINEpUpPOBaTh IOHATUSMHU: HENPEPbIBHbIE (DPYHKLIHMU, TOYKU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

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

CBOOO/IHO OIEpUpPOBaTh MOHATUSAMHU: TIEpBasl U BTOpPas IPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOIHO OIEpPHpPOBaATh TMOHATUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM paboueil mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl 1 HOK naTypasibHBIX 4uMcen sl pelieHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckor u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMH: HUPPAIMOHAIBHEBIE, MMOKa3aTebHbIC U
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoammble  (HOPMYIBI 17T PEMICHUS] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a/71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUMN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

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

CBOOOJTHO  OMEpPUPOBATH TOHITHAMHU: TpPapUKA TPUTOHOMETPHUUECKUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIee U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMUA HETIPEPHIBHON Ha
OTPE3KE;

WCIMOJIb30BaTh MPOU3BOAHYIO [JII HAXOXKJICHHUS HAWIYYIIErO0 PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOZIHO OMEpUpOBaTh MOHATUSMHU: [EPBOOOpa3Has, ONpeAeHEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.

I'EOMETPUA

K xonity 10 kinacca oOyyaromuiicss HayduTCs:

CBOOOJHO OIEPUPOBATh OCHOBHBIMH TIOHSTHSMH CTEPEOMETPUU TIPH
pelIeHUN 3a71a4 U MPOBEJACHUN MaTEMaTHYECKUX PACCYKICHHUIA;
MPUMEHSTh aKCUOMBI CTEPEOMETPUM U CJCACTBUS M3 HUX IMPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

KJIacCH(DUIMPOBATh B3aMMHOE PACIIOJOKEHUE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U TIJIOCKOCTEH B TIPOCTPAHCTBE;
CBOOOJTHO  OINEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMA C  yrjaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIAY NPSIMOU H
TUTOCKOCTBIO;

CBOOOTHO OTIIEPUPOBATH MOHATHUSIMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;
CBOOOJHO paclo3HaBaTh OCHOBHBIC BHABI MHOTOTPAaHHUKOB (IpHU3Ma,
nupamMua, NpSMOYTOJIbHBIN TTapajuiesenune, Kyo0);

KJIaccu(pUIMpoBaTh ~ MHOTOTPAHHWKH, BBIOMpass ~ OCHOBaHUS  JIS
KJ1IaccuuKaluu;

CBOOOTHO  OMEPUPOBATH TOHATHUSIMH, CBS3aHHBIMH C  CEUCHHUEM
MHOTOTPaHHHUKOB TUIOCKOCTHIO;

BBITIOJTHATH napajyieIbHOE, IIEHTPATILHOE U OpPTOTOHAJILHOE
MPOCKTUPOBaHKUE (DUTYp HA TIOCKOCTH, BHITIOJHATH M300pakeHus puryp
Ha TIOCKOCTH;

CTPOUTH CEUCHUS MHOTOIPAHHMKOB PAa3UYHBIMH METOJaMH, BBITIOJHSATH
(BBIHOCHBIE) TUIOCKHUE YEPTEXKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  TUIOIMIATM  TIOBEPXHOCTEH  MHOTOIPpaHHUKOB  (TIpHU3Ma,
MUpaMU/Ia), TEOMETPHUECKUX TeJl C MpUMEHEHHEM (popmyT;

CcBOOO/IHO OTEPUPOBATH MOHITHSIMH: CHMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCh W IUIOCKOCTh CHMMETPHH, IIEHTP, OChb W IUIOCKOCTh CHUMMETPUU

burypsr;



CBOOOJHO OIEpPUPOBATh TOHATHUSMHU, COOTBETCTBYIOIIUMHU BEKTOpaM H
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITOJIHATH JICUCTBHS HAJl BEKTOPAMMU;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaxO0XJICHUE TCOMETPUYECKHX BEIUYUH, NMPUMEHSSI W3BECTHBIE METOJbI
IIPY PEUICHUU MAaTEMAaTUYECKUX 3a/1a4 MOBBIIMIEHHOTO U BBICOKOTO YPOBHS
CJIO)KHOCTH;

MPUMEHATh MPOCTEMIINE NPOTrpaMMHBIE CPEACTBA M BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 33/1a4;
U3BJIEKaTh, MPEOOPa3oBbIBATh W HMHTEPIPETHPOBATH HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUrypax, MpeACTAaBICHHYIO Ha
YepTEkKaxX U PUCYHKAX;

IIPUMEHATh TIOJIYyYCHHBIE 3HAHUA HAa [pPAKTUKE: CPaBHUBATH U
AHAJIN3UPOBATh PEAJIbHBIE CUTYALlUU, NPUMEHITh U3YYEHHBIE NOHATUS B
mpolecce TMOWCKa pElIeHUs MaTeMaTU4ecKu  CPOopMyTUpPOBAHHON
npoOJieMbl, MOJACIUPOBATh PEAbHBIC CUTYyallUM Ha SI3bIKE T€OMETPHH,
MCCIIE0BATh MTOCTPOCHHBIE MOJENIN C MCIIOIb30BAHUEM I'E€OMETPUUYECKHUX
MOHATUN U TEOpeM, ammapara aareOpbl, pelarh MPaKTUYECKUE 3aauH,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINUNH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX AdTamax pa3BUTHUS TE€OMETPHUHM Kak
COCTaBHOM 4acTy (pyH1aMeHTa Pa3BUTHUSI TEXHOJIOTHUH.

K xoniy 11 kiacca o0yyaromuics HayquTCst:

CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMHU C IMJIMHIPHYECKOM,
KOHMYECKOH U CPEepUUYSCKOM TOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI
TIOJTYYCHHUS;

OTIEpUPOBATh MOHATHUSIMH, CBI3aHHBIMH C TEJIAMH BPAICHUS: ITUIHHIPOM,
KOHYyCOM, c(hepoit u mapowm;

pacmo3HaBaTh Teia BpamieHus (IWIUHAP, KOHYC, cdepa W Mmap) u
OOBSCHATH CITOCOOBI TIOJTYYCHHSI TEJT BPAIICHUS;

KJIacCCU(DHIIMPOBATh B3aUMHOE PacIiojoKeHne chephl U IMIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAaHHHUKOB W TEJ BpallICHHS,
O00BEMBI U TUIONIAM TIOBEPXHOCTEH MHOTOTPAHHHKOB W TEJ BpaICHHS,
TEOMETPUUYECKHUX TEN C IPUMEHEHNEM (HOpMYT;

CBOOOJTHO OIEPUPOBATH MOHATHIMH, CBA3AaHHBIMH C KOMOMHAIIMSIMHU TEI
BpallleHUs] 1 MHOTOTPaHHHUKOB: MHOTOTPAaHHMK, BIMCAaHHBIN B chepy u
OMHMCAHHBIA OKOJIO cephl, cepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJIO
BpAaICHUS;

BBIYHCIIATh COOTHONICHHSI MEXY IUIONIAIIMH TTOBEPXHOCTEH U 00bEMaMu
IMOJOOHBIX TENT;



n300pakaTh M3y4aembie (UTYPHI, BBITOIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHU TEJI BPALICHHUS;

U3BJIEKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YEpTE)KAX U PUCYHKAX;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OIEPAllUH HAJl BEKTOPAMU;

3a71aBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT;
pelIaTh TEOMETPUUECKUE 3a1a4l HAa BBIUMCIICHUE YIJIOB MEXKIY IPSAMBIMU
Y TUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSSHUM OT TOYKHA JO IUIOCKOCTH, B
L[€JIOM, HA IPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METOAA IPU PELICHUH;
CBOOOJTHO ONEPUPOBATH TOHATHUSMHU, CBSI3aHHBIMU C JIBIDKCHHUEM B
IPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBITIOJTHATh M300paXK€HUSI MHOTOIPAHHUKOB U TeJl BpAIlICHUS MpU
MapaJJICIbHOM  TIEPEHOCE, UECHTPAIBHOM CHUMMETPUHM, 3EPKAIBHON
CUMMETPHUH, TIPU MIOBOPOTE BOKPYT MPSAMOM, MpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB U TEJl BPALICHHUS: CEUEHUs LWIMHAPA
(mapamienbHO U MEPIICHIUKYISIPHO OCH), CEYeHHS KOHyca (TapaijieibHbIe
OCHOBAHUIO M TIPOXOJSAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
WCIIOJIB30BaTh METOABI IOCTPOCHMS CEUYEHUM: METOJA CIEN0B, METOJ
BHYTPEHHETO ITPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

MPUMEHSATh TeoMeTpuueckre (akThl Uil PEHICHUS] CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

pelars 3aJadyd Ha JI0Ka3aTelIbCTBO MAaTEMAaTHYECKUX OTHOLICHUH U
HAaXOXJCHUE T€OMETPUUECKUX BEITUYNH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIUOHHBIC
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

NMPUMEHATh  TOJYYEHHbICE  3HAHUA  HA  MPAKTUKE:  CPAaBHUBATD,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALIUU, IPUMEHSTh U3YUEHHBIC
MOHATHUSI, TEOPEMBbI, CBOWCTBA B MPOLECCE MOUCKA PELICHHS
MaTeMaTU4ecku  C(OpPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
pealbHbIE CUTYallMM Ha SI3bIKE T€OMETPUHU, HCCIIEIOBATH IOCTPOCHHBIC
MOJIEIA C WCMOJIb30BAHUEM TE€OMETPUUYECKUX TOHATUH UM TEOPEM,
anmapara anreOpbl, pemarh NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HAXO0XJICHUEM I'€OMETPUUECKUX BEIINYNH;



UMETh MPEACTABJICHHSI 00 OCHOBHBIX JTalax Pa3BUTHSI T€OMETPHUH KaK COCTABHOMN
yacTH (yHJIaMEHTa Pa3BUTHS TEXHOJIOTHH.

BEPOATHOCTDb U CTATUCTUKA

K koniy 10 kinacca o0yyaronuiicss HAyquTCs:

cBOOOIHO OMEpUpPOBaTh MOHATHAMH: Tpad, TIOCKUH rpad, CBSI3HBIN Tpad,
nyTh B rpade, Uemnb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4ailHOTO
AKCIEPUMEHTA;

CBOOOJHO OIEPUPOBATH MOHATUSAMM: CIYYalHBIA SKCIIEPUMEHT (OIIBIT),
CllydyallHO€ COOBITHE, DJIEMEHTApHOE CIydailHOe COObITHE (DJIEMEHTAPHBIA MCXO.)
CIIydyallHOTO  OMbITa, HAXOJUTh BEPOATHOCTH COOBITUH B  ONBITax C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU;

HaXOoAUTh U (POPMYIUPOBATH COOBITUSA: MEPECEUEHUE, OOBEINHEHUE TAHHBIX
COOBITHH, COOBITHE, TPOTHUBOIOJIOKHOE JAHHOMY, MCIOJB30BATh JUArpaMMBbl
Dilsiepa, KOOPAMHATHYIO TPSIMYIO JIJISl PEIICHUsl 3a/iad, MO0JIb30BaThCsl (HOpMyIion
CJIO’KEHUS BEPOSITHOCTEN JIJIsl BEPOSITHOCTEH JIBYX U TPEX CIIydalHBbIX COOBITU;

OIIEpUPOBATh  MOHATUSAMM:  YCIOBHAs  BEPOATHOCTb,  YMHOXCHUE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITUS, JIEPEBO CIyYalHOIO HKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHMI € TOMOIIBIO MpaBUja YMHOXXEHHS, JepeBa
CIIy4ailHOrO OMbITa, HKCIOJb30BaTh (POPMYIy MOJTHOW BEPOATHOCTH, (HOpMYITy
baifeca mpu pemieHun 3aaad, onpeaessiTh HE3aBUCUMOCTh COOBITUI O (opMyIie U
10 OPraHU3alUU CIy4aHOTO YKCIIEPUMEHTA;

NPUMEHATh M3yYEHHbIE KOMOWHATOPHBbIE (OPMYJBI JJIsl TEPEUUCICHHUS
AIIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4yallHOTO OIbITa, PEUICHUS
3a/1a4 110 TEOPUU BEPOSITHOCTEN;

CBOOOJTHO  OMEPUPOBATH TMOHATUSAMHU: OWHAPHBIM  CIOy4YalWHBIA  OMBIT
(ucnplTaHuE), yClleX M HeyJada, HE3aBHUCHMbIEC HCIBITAHMS, CEpUs HCIIBITAaHUM,
HaXOJUTh BEPOSITHOCTH COOBITUN: B CEpUM MCIBITAHUW 1O TMEPBOrO ycnexa, B
CepUM UCTIBITAaHUN bepHyJUIM, B OMbITE, CBI3aHHOM CO CIy4alHBIM BBIOOPOM W3
KOHEYHOU COBOKYITHOCTH;

cBOOOJIHO OIEpPUPOBATh MOHATUAMM: ClydyaliHasi BEJIMYMHA, pacHpeeieHHe
BEpOSITHOCTEW, JAuarpaMMa pacrpefesieHus, OuHapHas cllydailHas BeJIMYHWHA,
reoMeTpuyecKoe, ONHOMHUAIILHOE pacIpesielieHUE.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:

ONEPUPOBATH TOHATUSAMU: COBMECTHOE pACIPEIEICHUE IBYX CIy4aulHBIX
BEJIMYMH, MCIOJIb30BaTh TA0JINIy COBMECTHOTO PACHpEENICHUs IBYX CIydalHBIX
BEJIMYMH JUIS BBIACIICHUS PACHPEACIICHUS KaXIO0H BEIUYUHBI, OINPEACICHUS
HE3aBHUCUMOCTH CIIyYalHbIX BEJINYUH;



CBOOOJTHO OTEPUPOBAThH MOHSATHEM MATEMATHYECKOTO OXKHJIAHUS CITydailHOU
BEJIMYMHBI (pacnpereseHus1), TPUMEHATh CBOMCTBA MATEMAaTHYECKOTO OKUIAHUS
IpU PELICHUH 3a/1ay, BHIYHUCISATH MAaTEeMaTHYECKOE OKUIaHHE OMHOMHAIBHOTO H
rE€OMETPUYECKOTO PACTIPEACIICHN;

CBOOO/IHO ONEpPUPOBATh MOHATHUAMHU: TUCHEPCUS, CTAHAAPTHOE OTKIOHEHUE

CIIy4YallHOW BEJIMYMHBI, IPUMEHATh CBOMCTBA IHUCIEPCUU CIYyYaWHOW BEIMYHUHBI
(pactipenenieHns) MPU PELICHUU 3a/ad, BBIUKCIATH JUCHEPCHIO U CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOI0 U ONHOMHUAIIBHOTO paclpeeIeHUI;
BBIUUCIIATh BBIOOPOUHBIE XApaKTEPUCTHUKU IO JAaHHOW BBIOOPKE M OLIEHUBATh
XapaKTEPUCTUKU TEHEPAJbHOM COBOKYNHOCTH JIaHHBIX 110  BBIOOPOYHBIM
xapakrepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITUI M MPOBEPSTH MPOCTEUIINE
CTaTUCTUYECKUE TUIIOTE3BI, TOJIb3YSACh H3YYEHHBIMU PACIIPEACICHUSIMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
AJITEBPA
KonuyecTBo yacos
Ne HaumeHoBaHue pa3aesioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
Kourposbnble IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTshI padoThbI
MHOX€ECTBO NEUCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanoHansHbIe ypaBHEHHUS U 24 1 POIII
HepaBeHCTBa. CUCTEMBbI TMHEWHBIX https://resh.edu.ru/subject/16/
YpaBHEHUN
POIII
Oynkuuu u rpapuku. CreneHHas QyHKIHUS
2 12 1 . i
¢ HelbIM I0Ka3aTeNeM https://resh.edu.ru/subject/16/
. . POIII
ApudpmeTnueckuili KOpeHb N-0i CTEMEHH.
3 15 1 . i
VIppalioHATbHbIE YPABHEHHS https://resh.edu.ru/subject/16/
POIII
[Toka3zarenbHas ¢pyHkuus. IlokasarenbHble
4 10 1 _ .
ypaBHEHHs! https://resh.edu.ru/subject/16/
POII
Jlorapudmuueckas GyHKIHS.
5 18 1 . i
JlorapudMHuecK e YPaBHEHUs https://resh.edu.ru/subject/16/
POIII
TpuronomeTpuyeckue BbIpaKeHHs U
6 22 1 . i
ypaBHEHws https://resh.edu.ru/subject/16/
POIII
7 HocnenoBarenbHOCTH 1 MPOTPECCHH 10 1 https://resh.edu.ru/subject/16/
8 HenpepriBabie pynkiuu. [IpousBoanas 20 1 POII



https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/

[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUS
3HAaHUH

https://resh.edu.ru/subject/16/

POII
https://resh.edu.ru/subject/16/

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10



https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/

I'EOMETPUA

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusie IlpakTuueckue
n/n NporpaMmabl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
POIII
1 BBenienue B CTEpeOMETPHIO 23 1 https://resh.edu.ru/subject/17/
2 BzaumHoe PaCIIOJIOKCHUC IIPAMBIX B 6 1 PSLH .
MpOCTpAHCTBE https://resh.edu.ru/subject/17/
3 [TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN B 8 PoLI )
MpOCTpAHCTBE https://resh.edu.ru/subject/17/
4 IlepneH qUKYIAPHOCTD MPSAMBIX U o5 PoIl )
[IOCKOCTEHH B POCTPAHCTBE https://resh.edu.ru/subject/17/
POIII
S VIl B pacCTOSAHUSA 16 1 https://resh.edu.ru/subject/17/
POIII
6 MHuororpannuku 7 1 https://resh.edu.ru/subject/17/
POIII
7 BekTopsl B IpoCTpaHCTBE 12 https://resh.edu.ru/subject/17/
8 [ToBTOpEeHmEe, 06001IeHNE U cUCTeMaTH3aIlUs 5 5 PO )
SHAH https://resh.edu.ru/subject/17/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/

BEPOATHOCTDb U CTATUCTHUKA

KounuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHuUe pa3/iesioB U TEM (undposbie
Ne n/m Konrpoubusie IlpakTuueckue )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoTsbI
pecypcsl
DNEMEHTHI TEO ¢ 3 PoLL
nuu rpaoB .
prI TP https://resh.edu.ru/subject

CrnyyaliHbl€ OTIBITHI, CITy4aiiHbIE COOBITUS U 3 POLI )
BEPOSTHOCTH COGHITHIA https://resh.edu.ru/subject
Onepanuny HaJ MHOXKECTBaMU U POIII
coObITussMU. C0KEeHHE M YMHOKEHHE 5 https://resh.edu.ru/subject
BEPOATHOCTEN. Y CIIOBHAS BEPOSTHOCTb.
He3zaBucrumeble coObITHS

POIII
OeMeHThI KOMOMHATOPHKH 4 1 https://resh.edu.ru/subject
Cepun nocien0BaTeNbHbIX UCIIBITAHUI. POIII
Ucnbitanus bepuysmu. CiaydaitHblil BEIOOD 5 https://resh.edu.ru/subject

13 KOHEYHON COBOKYITHOCTH



https://resh.edu.ru/subject
https://resh.edu.ru/subject
https://resh.edu.ru/subject
https://resh.edu.ru/subject
https://resh.edu.ru/subject

6 CryualiHble BEJIMUMHBI U paclpeeIeHUs

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

14

34

POIII
https://resh.edu.ru/subject



https://resh.edu.ru/subject

11 KJIACC

AJITEBPA
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudgposbie)
Kontpoabusie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
. POLI
UccnenoBanme GpyHKIMIA ¢ TOMOIIBIO
1 22 1 . i
[POM3BOHOI https://resh.edu.ru/subject/16/
POLI
2 IlepBooGpasuast u uHTErpasl 12 1 https://resh.edu.ru/subject/16/
3 I'paduxu TPUTOHOMETPHUECKUX (HYHKIIHHA. 14 1 POII )
TPHTOHOMETPHUECKIE HEPABEHCTBA https://resh.edu.ru/subject/16/
4 WppanmonanbHble, MOKa3aTeIbHbBIE U 24 1 POLI )
OTapHbMITECKIE HEPABEHCTRA https://resh.edu.ru/subject/16/
POII
S Kommexcubre qucna 10 1 https://resh.edu.ru/subject/16/
PoII
6 Harypanensie u nemsie yncia 10 1 https://resh.edu.ru/subject/16/
Cucrembl paluOHAIbHBIX, UPPALIUOHAIBHBIX POII
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1 https://resh.edu.ru/subject/16/
ypaBHEHUH
8 3aja4u ¢ mapameTpamMmu 16 1 POII



https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/

[ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS
3HAHUH

16

https://resh.edu.ru/subject/16/

POIII
https://resh.edu.ru/subject/16/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10



https://resh.edu.ru/subject/16/
https://resh.edu.ru/subject/16/

I'EOMETPUASA

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne i/ Kourpoubnble IIpakTuyeckue
MpPOrpaMmMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
POII
1 A 15 1 .
HaJITHHCCKa TeoMeTphA https://resh.edu.ru/subject/17/
) [ToBTOpenue, 0600IICHNE 1 15 1 POl .
CHCTEMATH3ALNS 3HAHHI https://resh.edu.ru/subject/17/
POII
3 OO0BEM MHOrOrpaHHUKA 17 1 https://resh.edu.ru/subject/17/
POIII
4 Tera BpalleHUs 24 1 https://resh.edu.ru/subject/17/
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1 POLI ]
KpYLIEIX TeI https://resh.edu.ru/subject/17/
POII
6 JBroxenus S 1 https://resh.edu.ru/subject/17/
; [ToBTOpeHme, 06001IeHNE 1 17 9 POII )
CHCTEMATH3ALHS 3HAHMI https://resh.edu.ru/subject/17/
OBIIEE KOJIMYECTBO YACOB I10
m 102 8 0

[TPOT'PAMME



https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/
https://resh.edu.ru/subject/17/

BEPOATHOCTDb U CTATUCTHKA

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM nupposbIe
Ne n/m P Konrpoubusie IlpakTuueckue (mudpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl

POIII
OnemenTsI Teopun rpaos 3 https://resh.edu.ru/subject
CrnyvaiiHble OIBITHI, CITy4aifHble COOBITHS U 3 POII )
BEpOATHOCTH COGBITHIE https://resh.edu.ru/subject
Ornepanuu HaJ MHOKECTBAMH U POl
coObITusMU. CII0)KEHHE U YMHOKCHHE 5 https://resh.edu.ru/subject
BEPOSITHOCTEU. Y CIIOBHASI BEPOSITHOCTb.
HezaBucumblie coObITUS

POIII
OneMeHThI KOMOMHATOPHKH 4 1 https://resh.edu.ru/subject
Cepuu nocrienoBaTeIbHbIX UCIIBITAHUI. POIII
Ucnbrranust beprymmu. Ciny4aiiHblil BEIOOD 5 https://resh.edu.ru/subject
13 KOHEYHON COBOKYITHOCTHU

POIII
CinydaifHble BEIMYUHBI U pacipeiesIeHUs 14 1 https://resh.edu.ru/subject

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0



https://resh.edu.ru/subject
https://resh.edu.ru/subject
https://resh.edu.ru/subject
https://resh.edu.ru/subject
https://resh.edu.ru/subject
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Kosaun4yecTBo 4yacos
Tema ypoka Kourpoubnbie IIpakTHyeckue
n/n Bcero
padoTsbI padoThI
1. MHOXk€eCTBO, OIlepanuy HaJ MHOKECTBAMM U UX CBOMCTBA
2. Huarpammsl Ditniepa-Benna
3. [IprMeHeHne TEOPETUKO-MHOKECTBEHHOTO anmapara Juisl peleHus 3a1a4
4 Panmonansueie ynciaa. OObIKHOBEHHBIE U IECTUYHbBIE IPOOU, TIPOLIEHTHI, 1
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
s Panmonansueie ynciaa. OObIKHOBEHHBIE U IECSITUYHbIE JPOOHU, IPOLIEHTHI, 1
' OeCKOHEUHbIE IEPUOTUYECKUE IPOOH
6. [Ipumenenne npobeit 1 IPOLEHTOB ISl peIIeHNs TPUKIAIHBIX 3a7a4 1
7. [TpumeHnenue apoGei ¥ MPOLIEHTOB IS PELICHUs IPUKIIAIHBIX 3a/1a4 1
8. [eiicTBuTenpHbIE Yncia. PannoHanbHble U HPPalMOHAIBHBIC YHCIIA 1
9. Apudmerndeckue onepanuu ¢ AeHCTBUTEIbHBIMU YHCIaMU 1
10. Moaynb AEHCTBUTENBHOTO YMCIIA U €r0 CBOMCTBA 1
1 [TpuGnnxEHHBIE BEIYUCIEHUS, TPaBUIIa OKPYTIICHHS, IPUKU/IKA U OLIEHKA 1
" | pe3ynbTaTa BBIYMCIEHHI
1 OCHOBHBIE METO/IbI pEIIEHUS LETbIX U IPOOHO-PAMOHANIBHBIX YPABHEHUH U 1
| HEpaBEHCTB
13 OcHOBHBIE METO/IbI PELIEHUS LENbIX U APOOHO-PAIMOHATILHBIX YPaBHEHHUH U 1
" HEpaBEHCTB
14. OCHOBHBIE METO/IbI pEIIEHUS LEJbIX U IPOOHO-PAMOHANIBHBIX YPABHEHUH U 1




HEPABEHCTB

MHoro4ieHsl OT OJHOW nepeMeHHOu. [leeHre MHOroYwieHa Ha MHOTOYJIEH C

> ocrarkom. Teopema besy
16. MHuorouwiensl ¢ 1ienbiMu koddduimentamu. Teopema Buera
17. Pewienne cucreM JIMHEHHBIX YPaBHEHUN
18. Pemienue cuctem JIMHEHHBIX YpaBHEHUM
19 Matpuia cucTemsl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesib MaTpULIbl 2X2, ero
" reOMETPHYECKHUIT CMBICI M CBOMCTBA; BBIYMCIICHHUE €10 3HAUEHHS
20 Onpenenurens MaTpULbl 2X2, €ro TeOMETPUUYECKUN CMBICI U CBOMCTBA;
" BBIYHCJIEHHE €TI0 3HAYEHUS
21. | [IpumeHeHHe ONpeaeIUTENs ISl PEIICHHUs CUCTEMbI TMHEHHBIX YpaBHEHUN
22. | Pemenue npukiaaHbIX 33a4 ¢ IOMOIIbIO CUCTEMBI JINHEHHBIX YpaBHEHUM
23. | Pemenue npukiaaHbIX 33[a4 C TOMOIIBIO CHCTEMBI INHEHHBIX YPaBHEHHIA
" KonTposnbnas pabora: "PannonanbHble ypaBHEHUs U HepaBeHCTBA. CHCTEMBbI
" IMHENHBIX YpaBHEHUH"
55 OcHOBHBIE TpaBUIIa U300pAKEHNUS HA PUCYHKE TITIOCKOCTH, MapalIeIbHBIX
" | npaMBIX (OTPE3KOB), CEPEANHBI OTPE3KA
[TonsTHS cTepeoMeTpur: TOUKa, MPsiMasi, INIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
26.  mpaBwiIa U300paKEHUs Ha PUCYHKE IJIOCKOCTH, apaJljIeIbHbIX MPSIMbBIX
(OTpEe3KOB), CepeIMHBI OTPE3Ka
57 [TonsTHs: nepecekaroluecs MIOCKOCTH, IepeceKaroIuecs npsmas u
" IUIOCKOCTB; TIOJYIIPOCTPAHCTBO
)8 [TonsTHs: nepecekaroluecs MIOCKOCTH, IEPECEKAIOIINECS MTpsIMast U
" | IIIOCKOCTH; MONYIIPOCTPAHCTBO
59 MHororpanHukH, H300pa’keHre TPOCTEUIIINX MPOCTPAHCTBEHHBIX (UTYP,
| HECYIIECTBYIOUIMX OOBEKTOB
30. = MHororpaHHuKH, U300pa’keHUE MPOCTEUITINX TPOCTPAHCTBEHHBIX (UTYp,




HECYIIECTBYIOIINX 00BEKTOB

31. AKCHOMBI CTEPEOMETPUH U NEPBBIE CIEICTBUS U3 HUX
32. AKCHOMBI CTEPEOMETPUHN U TIEPBBIE CIAEACTBUS U3 HUX
3 AKCHOMBI CTEPEOMETPHH U TIEpBBIE clieACTBUS U3 HUX. CIocOOBI 3a1aHus
' OPSMBIX M IJIOCKOCTEH B pocTpancTBe. O003HAUCHUS MPSAMBIX U TUIOCKOCTEH
N300paxeHnne cedeHnit mupamMuibl, Kyoa U MpU3Mbl, KOTOPBIE TPOXOIAT Yepe3
34. ux pébpa. M3o0paxkeHue nepecedeHust MoTy4eHHbIX MJI0CKOCTEH.
PackpammBanue NoCTpOEHHBIX CEYEHUH Pa3HBIMU LIBETAMU
N306paxkenue ceueHnit nupamuabl, Kyda v pu3Mbl, KOTOPbIE IPOXOAST Yepe3
35. ux pébpa. M3o0pakeHue nepecedeHust MoTy4eHHbIX MII0CKOCTEH.
PackpammBanue noCTpOEHHBIX CEYEHUH Pa3HBIMU LIBETAMU
N306paxkenue ceueHnit nupamuabl, Kyda v pu3Mbl, KOTOPbIE IPOXOJAST Yepe3
36. ux péopa. M3o0paxxeHne nepeceyeHns Moay4eHHbIX TUIOCKOCTEH.
PackparniBanue nocTpoeHHbIX CEYEHUI pa3HbIMU LIBETaMU
N306paxkenue ceueHnil mupamuibl, Kyda 1 MpU3Mbl, KOTOpPbIE IPOXOJST Yepes
37. ux péobpa. M3o0paxkeHne nepecedeHust MoJTy4eHHbIX MII0CKOCTEH.
PackparBanue nocTpoeHHBIX CEYEHUI pa3HbIMU LIBETaMU
38. Meton cnenoB U1 TOCTPOEHUS CEUEHU
39 Merto crenoB i MOCTpoeHust ceueHuid. CBOMCTBA MepeceueHuid MPSMbIX U
" IUIOCKOCTEH
20 Merton crnenoB 1 nocTpoeHus ceueHuil. CBOMCTBA epeceueHnil NpSAMbIX U
" mmockocreit
a1 [Toctpoenue ceuenuii B mupamuze, Kyoe no Tpém ToukaMm Ha péopax. Coznanue
' BBIHOCHBIX YEPTEKEN U 3aIIUCh 111aroB IOCTPOCHMUS
42 [TocTpoenue ceuenuit B mupamuse, Kyoe mo TpéM ToukaM Ha pédpax. Coznmanue
' BBIHOCHBIX YEepPTEKEW U 3alUCh 111aroB MOCTPOSHHUS
43 [Toctpoenue ceuenuii B mupamue, Kyoe no Tpém Toukam Ha péopax. Coznanue

BBIHOCHBIX qepTemeﬁ H 3alMCh aroB MOCTPOCHUA




[Toctpoenue cedenuii B nmupamuze, Kyoe mo Tpém Toukam Ha pédpax. Coznanue

4. BBIHOCHBIX YEepPTEKEW U 3alUCh I11aroB MOCTPOCHHUS 1
45, [ToBTOpenue muanumeTpun: Teopema 0 IPONOPLUUOHATIBHBIX OTPE3KAX. 1
[TomoOue TpeyroibHUKOB
46, [ToBTOpenue mianumerpun: Teopema Menenas. PacyeTsl B ceueHuUsIX Ha 1
BBIHOCHBIX YepTexxax. Mctopus pa3BUTHS IUIAHUMETPUU U CTEPEOMETPUHN
47.  KontponbHas padota "Akcuomsl ctepeomerpun. CeueHus" 1
48. ['pad, cBsa3HBI rpad, npeacTaBiIeHNe 3a/1a4K ¢ TOMOIIBI0 Ipada
49. Crenenp (BasieHTHOCTB) BepiuHEL. [1yTh B rpade. Llenn n muxiibn
50. I'padsr Ha tockocTH. [lepeBo cydyailHOro 3KCIepuMeHTa
1. OyHKIH, crloco0bl 3aganus GyHKIMH. B3aumHo oOpaTHbie QyHKIIMH. 1
Komnosumus ¢pyHkimii
52.  I'paduk pysxmmm. DnemMeHTapHBIE TPeoOpazoBaHus rpaduKoB PYHKIUI 1
53 Ob6unacTp onpeaeneHus 1 MHOXKECTBO 3HadeHni Gpynkuuu. Hynu Qynkumm. 1
' [TpoMexyTKH 3HaK OCTOSTHCTBA
54 YeErneie u Heu€THble pyHKIMU. [leprnonnueckue Gyukiuu. [IpomexyTku 1
' MOHOTOHHOCTH (pyHKIIHH
55 MakcuMyMBbI 1 MUHUMYMBI QyHKIHHA. HanOospiiee 1 HAaMMEHbIIee 3HAaYeHNE 1
" (pyHKIUM HA IPOMEKYTKE
56.  JluneiiHas, kBajpaTUyHas U APpOOHO-IMHEHHAA QYHKINN 1
57. DJIeMEHTapHOE MCCIIeIOBAHNE U TTOCTPOEHUE TPaPUKOB ITUX PYHKITUH 1
58. DeMeHTapHOe UCCIIeI0BaHUE U MIOCTPOCHUE IPaUKOB ITUX (PYHKITHIA 1
59. CreneHsb ¢ 1enbIM nokaszarenem. buaom HeroToHa 1
60. Crermnens ¢ nensiM nokasareneMm. buaom Herotona 1
61 CrenenHas GyHKIMS C HaTypaJIbHBIM U LI€TbIM MoKazaresneM. E€ cBoiicTBa u 1
" rpadux
62. = KoutponbHas pabora: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpadux" 1




63. Apudmernueckuii KOpeHb HaTYpaJIbHON CTEIIEHH U €r0 CBOICTBA 1
64. Apudmerndeckuii KOpeHb HATYpaIbHOW CTETICHU M €T0 CBOMCTBA 1
65. [Ipeobpa3oBaHust YUCIIOBBIX BBIPAXKEHUM, COIEPIKALIUX CTENIEHU U KOPHU 1
66. [Ipeobpa3oBaHus YUCIIOBBIX BBIPAKEHUM, COIEPIKALIUX CTENIEHU U KOPHU 1
67.  IIpeoOpa3zoBaHMsI YMCIOBBIX BBIPAXKEHUH, COAEpKALIUX CTETIEHU U KOPHU 1
68 Wppannonanbubie ypaBHeHHs. OCHOBHBIE METO/IbI PELLICHUS UPPALMOHATIBLHBIX 1
' ypaBHEHU I
€9 HppanuonanpHble ypaBHeHUs1. OCHOBHBIE METO/BI PELICHNS HPPALIMOHAIBHBIX 1
" ypaBHeHHIA
20 Wppaunonanbubie ypaBHeHUs. OCHOBHBIE METO/Ibl PELLICHUS UPPALMOHATIBHBIX 1
" ypaBHeHHIA
71. | PaBHOCHIIbHBIE IEPEXO/Ib] B PEILIEHUU UPPALIMOHATIbHBIX YPABHEHUN 1
72.  PaBHOCHWJIbHBIE IIEPEXO/Ibl B PELICHUN UPPALIMOHATIBHBIX YpaBHEHUN 1
73. | PaBHOCMIIbHBIE TIEPEXO/Ibl B PEILIEHUN UPPALlMOHAIBHBIX YPaBHEHUN 1
74. | PaBHOCHIIbHBIE IIEPEXO/BI B PEIIEHUN UPPALIMOHAIBHBIX YPaBHEHUN 1
75 CaolicTBa U rpauK KOpHsI N-Oi CTENEeHU KaK (QYHKIIMH 0OpaTHOW CTENEHHU C 1
| HaTypaJbHBIM ITOKA3aTeIeM
26 CgoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak (yHKIMU 0OpaTHON CTENEeHH ¢ 1
" | HaTypaJbHBIM MOKa3aTeleM
7 Konrtponsnas pabora: "CBoiicTBa u rpaduk KOpHs N-0if cTeneHu. 1
' Wppannonanbubie ypaBHeHHS"
B3aumHoe pacnionoxeHnue npsmMbIx B IpocTpaHcTBe. CKpelrBaomuecs
78. | mpsmsle. [IpusHaku ckpenuBatomuxcs npsameix. [lapannensasie npsMbie B 1
MIPOCTPAHCTBE
Teopema o0 CynieCTBOBaHMM U €EAMHCTBEHHOCTH MPSIMON MapajIeIbHOM TaHHON
79. IPSAMOM, MPOXOAIIEN Yepe3 TOUKY MPOCTPAHCTBA U HE JIEKAIIEH Ha TaHHOU 1

npsMoi. JleMMa o nmepecedeHnH napauiesIbHbIX MPSAMBIX TUIOCKOCTBIO




[TapamienbHOCTB TpeX MpsAMBIX. TeopeMa 0 TpPEX napajllebHbIX IPSAMBIX.

50 Teopema 0 ckpenMBaOIUXCs TPIMBIX 1
8l [TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA MapaljIeIbBHOTO 1
npoeKTHpoBaHus. M300paxeHne pa3HbeIX GUryp B MapajuieIbHON MPOSKIUU
- LlenTpanpHas npoekuus. YIoi ¢ COHapaBIeHHbIMU CTOPOHAMHU. YTOJ MEXKAY 1
IPSMbIMU
g3, 3aauM Ha J0Ka3aTeJIbCTBO U UCCIIEI0BAaHUE, CBSI3aHHBIE C PACIIOI0KEHUEM 1
HPSMBIX B IPOCTPAHCTBE
84, CrnyyaliHble SKCIIEPUMEHTBHI (OMBITHI) U ClIydyaliHble COOBITHS. DJIeMEHTapHbIE 1
cOOBITUSI (MCXOIbI)
g5 BeposiTHOCTB citydaifHOTO coObITHA. BeposTHOCTH COOBITHI B ONBITAX C 1
" | PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHAMH
g6 BeposiTHOCTB city4qaifHOTO cOOBITHA. BEeposiTHOCTH COOBITHI B OIBITAX C 1
" paBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHIMU
87. CreneHs ¢ pallMOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1
88.  CreneHb ¢ pallMOHAIBHBIM ITOKa3aTeNIeM U €€ CBOMCTBA 1
89. CreneHs ¢ palluOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1
90.  Iloka3arenbHas (yHKLHUS, €€ CBOWCTBA U rpaduK 1
91. Wcnonb3oBanue rpaduka GyHKUINN AJIs pELIEHUs] ypaBHEHU N 1
92.  Hcnonb3oBanue rpaduka GyHKINHU A7 pelIeHUs] ypaBHEHHH 1
93 [TokazarenbHble ypaBHEeHUsI. OCHOBHBIE METO/bI PELICHUS MOKA3aTENbHBIX 1
" ypaBHeHHi
94 [Toxa3zaTtenbHble ypaBHeHUS. OCHOBHbBIE METOBI PEIIEHUS TOKA3aTEIbHBIX 1
" | ypaBHeHHit
95, [Toxa3zaTtenbHble ypaBHEeHUS. OCHOBHBIE METO/IbI PEIIEHUS MTOKa3aTEIbHBIX 1
ypaBHEHUI
96.  KourtponbHas pabora: "[lokasarenpHas ¢pyHkius. [lokasarenbHble ypaBHeHUS" 1




97.  Jlorapu¢dm uncna. CoiicTBa norapudma 1
98. Jlorapudm uucna. CoiicTsa jgorapudma 1
99.  Jlorapu¢m uncna. CoiicTa norapudma 1
100.  [lecaTu4HbIe U HATypaIbHbIE JOTapUPMBI 1
101. JlecATWuHBbIE ¥ HATYpaJIbHBIC JTOTAPU(MBI 1
102.  IIpeoOpa3oBaHME BBIpKEHHI, COAEPKALIIX JTOTapH(PMbI 1
103. IIpeoOpa3oBaHuE BEIPAKECHHH, COACPKALTUX JIOTapU(PMBbI 1
104.  IIpeoOpa3oBaHME BBIPAKEHHI, COMEPKAIIUX JTOTapHPMBI 1
105. Jlorapudmuueckas ¢pyHKIus, €€ CBOICTBA U rpaduk 1
106.  Jlorapudmudeckas pyHKIHUs, €€ CBOWCTBA U TpaduK 1
107. Hcnonb3oBaHue rpaduka GyHKIUM Ui PELICHUs YpaBHEHUH 1
108.  Hcnomb3oBanue rpaduka GyHKINH Ui PELICHUsT YpaBHEHUH 1
100. Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE METObI PEIICHUS 1
Jorapu(pMHUUECKUX ypaBHEHUH
110. Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE METObI pPEIICHUS 1
Jorapu(pMHUUECKUX ypaBHEHUH
111 Jlorapudmuueckue ypaBHeHUss. OCHOBHbBIE METO/BI PELICHUS 1
" norapu()MHUECKHX YpaBHEHUM
112. PaBHOCHJIBHBIE MIEPEXO/Ibl B PELICHUH JIOTapU(YMUIECKUX YpaBHEHHI
113.  PaBHOCHWJIbHBIE NTEPEXO/BI B PELIEHUH JOTapU(PMHUUECKUX YpaBHEHHM
114, KonTtponbhas padora: "Jlorapupmuueckas ynkuus. Jlorapupmuueckue 1
ypaBHeHuUs"
[onsATus: mapanieabHOCTh NPSMOHN M IJIOCKOCTHU B pocTpaHcTBe. [Ipu3nak
115.  mapajuIeIbHOCTH NPAMOM U miiockocTH. CBOMCTBA MapaieIbHOCTH MPSMOU U 1
IUIOCKOCTH
116, ['eomeTpHuueckue 3aqaun Ha BEIYMUCIICHUE U JOKA3aTEIbCTBO, CBSI3aHHBIE C 1

napajiCJIbHOCTBIO MIPAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBEC




[TocTpoenue ceuenus, MPOXOIALIETO YEPE3 IaHHYIO NPSIMYIO Ha YEPTEKE U

1. NapasuieIbHOTO ApYyrou npsMoi. Pacuér oTHomeHui 1
118 [TapannenbHas npoekuys, IPUMEHEHUE AJIs IOCTPOEHUs ceueHui Kyba u 1
" mapauesnenumnena. CBONCTBA Mapaiesenune/a u Mpu3Mbl
119.  IlapamuienpHble IIIOCKOCTH. [Ipu3HaKy napajieIbHOCTH JBYX IUIOCKOCTEN 1
120 Teopema 0 napajaenIbHOCTH U €IMHCTBEHHOCTH IUIOCKOCTH, IPOXOAAIIECH Yepe3 1
" TOYKY, HE NPMHAJIEKANIYIO TAHHOMN MIIOCKOCTHU U CIEICTBUS U3 HES
121 CBolicTBa napajuleabHbIX INIOCKOCTEN: O MAPAJIEIBHOCTH IPSAMBIX 1
' mepecedyeHHs IpHU NEPECEIEHUH IBYX MAPaLIENbHBIX IIIOCKOCTEN TPEThel
CpoiicTBa napanelbHbIX IJIOCKOCTEN: 00 OTpe3Kax MapajuleIbHbIX MPSIMBIX,
122,  3aKJIIOYEHHBIX MEX]y NTapaJICIIbHBIMU INIOCKOCTAMH; O IIEPECEUEHUN IPSIMOM C 1
JBYMsI ITapaJIEIbHBIMU TUNIOCKOCTSIMU
123 [lepeceuenue, 00beTMHEHHE MHOXKECTB U COOBITHIA, TIPOTUBOTIOIOKHBIE 1
" cobbITus. DopMyIia CIOKEHHs BEPOATHOCTEN
124, VYcnoBHas BEpOATHOCTh. Y MHOKEHHE BeposiTHOCTEN. DopMysia yCIIOBHON 1
BEPOSATHOCTH
195 VYcnoBHas BEPOSATHOCTb. Y MHOKEHHE BEposATHOCTER. Dopmyiia yCIIOBHON 1
BEPOATHOCTH
126. ®opmyiia OJIHONW BEPOATHOCTH 1
127. ®opmyna baiieca. HezaBucumbie coObITHS 1
128. CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC YMCIOBOTO apryMEeHTa 1
129. CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC YHCJIOBOIO apryMeHTa 1
130. ApKCHHYC, apKKOCHHYC M apKTaHT'€HC YHCIIOBOTO apryMeHTa 1
131.  ApKcuHYC, apKKOCHHYC M apKTaHT'€HC YHCIIOBOTO apryMeHTa 1
132 TpuronomeTrpuueckas OKpy>KHOCTb, OIIPEJIETIEHUE TPUTOHOMETPUUECKUX 1
" (yHKIMI YMCIOBOTO apryMeHTa
133. TpuroHomerpuueckasl OKpy>KHOCTb, OIIPEIJIEHUE TPUTOHOMETPUUECKUX 1




(GyHKINI YUCIOBOTO apryMeHTa

134. OCHOBHBIC TPUTOHOMETPUYECKHE (DOPMYJIBI 1
135. OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYIIBI 1
136. OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYIIBI 1
137.  OcCHOBHBIC TPUTOHOMETPUYECKUE (HOPMYJIBI 1
138.  IIpeoOpa3oBaHKE TPUTOHOMETPUUYECKUX BBIPAKEHUI 1
139. IIpeoOpa3oBaHuEe TPUTOHOMETPUUYECKUX BBIPAKEHUIN 1
140. IIpeoOpa3oBaHKE€ TPUTOHOMETPUUYECKUX BBIPAKEHUI 1
141.  IIpeoOpa3oBaHHE TPUTOHOMETPUUYECKUX BBIPAKEHUI 1
142. PenieHue TPUTOHOMETPUYECKHUX YPABHEHUMN 1
143.  PenieHue TPUTOHOMETPUYECKUX YPABHEHUI 1
144.  PenieHue TPUTOHOMETPUYECKHUX YPABHEHUHN 1
145.  PenieHue TpPUTOHOMETPUUYECKUX YPABHEHUI 1
146. PenieHue TpPUTOHOMETPUYECKHUX YPABHEHUIN 1
147.  PeuieHue TpPUTOHOMETPUYECKUX YPABHEHUHN 1
148.  PenieHue TPUTOHOMETPUYECKUX YPABHEHUHN 1
149 KonTponbnas pabora: "TpuroHoMerpuueckre BbIpaKeH!s U 1
' TPUTOHOMETPUYECKUE ypaBHEHHS"
150.  IloBTOpenue: Teopema [Iugaropa Ha miaocKocTH 1
151.  IloBTOpeHUE: TPUTOHOMETPUS IPSIMOYTOJIBHOTO TPEYTOJIbHHUKA 1
152.  CaoiicTBa Ky0a 1 IpsSMOYTOJILHOTO Mapaiesienumne1a 1
153.  BpruucneHue JUIMH OTPE3KOB B KyOe U MPSMOYTOJIbHOM MapalljiesienuIese 1
154 [IeprieHAUKYIAPHOCTD NPSMOM U IIIOCKOCTH. [Ipu3HaK nepneHauKyIspHOCTH 1
HNpSIMOU U INIOCKOCTH
155 [lepnenAuMKyISIPHOCTD MIPSAMOM M TUIOCKOCTH. [Ipu3HaK nepneHuKyIspHOCTH 1

HpHMOfI " IJIOCKOCTHU




156 Teopema 0 CylIeCTBOBAHUY U €IMHCTBEHHOCTH MPSIMOM, TPOXOIALLIEH Yepes
" TOYKY HPOCTPAHCTBA U MEPNEHAUKYISIPHOM K IIOCKOCTH

157. 1IIOCKOCTH M NEPIEHAUKYJISIPHBIE UM IIPSIMbIE B MHOTOI'PAaHHHUKAX

158.  [I10CKOCTH M MEPHEeHIUKYISPHbIE UM IMPSIMble B MHOTOTpaHHHUKaX

159 [MeprieHauKysip 1 HaKIOHHAs. [TocTpOCHHUE TIEPIIEHIUKYIISPA U3 TOYKH Ha
| IpAMyro
[eprieHauKyIsip U HakioHHast. [locTpoeHue neprneHnKyIsIpa U3 TOUKH Ha

IpAMYIO

160.

161. Teopema o Tpéx nepneHAUKYIsApax (mpsiMas u odpaTHas)

162. Teopema o Tpéx mepneHAUKYIspax (mpsmas 1 oOpaTHas)

163.  VYroa Mexay CKpelMBarOIUMUC IPSIMBbIMU

164 [Mouck neprneHAnKyISIPHBIX TPSAMBIX C TOMOIIBIO MEPIEHTUKYIISIPHBIX
" mmockocTeit

165. OpToroHajabHOE MPOEKTUPOBAHUE

[TocTpoenue ceuenuii kyba, MpU3Mbl, MPaBUIBHON MUPAMUIbI C TOMOIIIBIO

166. OPTOTOHAILHON MPOEKIMH

167 TlocTtpoenue ceucnnii Ky0a, TIPU3MBI, TIPaBUJILHOM TMPAMHJIBI C TIOMOIIIBIO
" OpPTOrOHANBLHOM IPOEKIHH

L6, CHMMETDHS B POCTPAHCTBE OTHOCHTENLHO MIOCKOCTH. [110CKOCTH CHMMETpH
" B MHOTOTPaHHHKax

169 [Tpu3Hak neprneHanKyISIPHOCTH IPSMOU U TNIOCKOCTH KaK CIIEACTBUE

CUMMETpUHU
170.  IIpaBWiIbHBIE MHOTOI'PaHHUKH. Pacy€r paccTosHUI OT TOYKHU A0 INIOCKOCTH

171.  llpaBunbHbBIE MHOTOTpaHHUKH. Pacuér pacCTOAHMI OT TOUKH 10 MIJIOCKOCTH

172 CnocoObI OIyCTHTh NEPIEHIMKYIAPBL: CAMMETPHSL, CIBUT TOUKH T10
' mapamnenabHON mpAMoin

173.  CpuBur no HenapauienbHON NPSIMOM, U3MEHEHUE PACCTOSTHUI




KonTponpHas padora "B3aumMHoe pacronoxkeHne NpsiMbIX U IIIOCKOCTEH B

174. . 1
IIPOCTPAHCTBE

175.  KomOunatopHOe npaBuwiIo yMHOKeHUs. [lepecTaHOBKH U (akTOpHai

176. UYwucno coueranuit. Tpeyronpuuk Ilackamns

177. ®opmyna 6mHoma Herotona

178, Kontpoinbnas padora Nel: "['padsi, BepoSATHOCTH, MHOYKECTBA, 1
KOMOWHaTopuka'

179, IlocienoBaTeabHOCTH, CIOCOOBI 3aJaHus OCIeA0BaTeabHOCTENH. MeTos 1
MaTeMaTUYECKON UHIYKIIUU

180. MOHOTOHHBIE U OTpaHUYEHHBIE [TOCIIEI0BAaTENbHOCTH. McTOpus ananu3a 1
0ECKOHEYHO MaJIbIX

181.  Apudmernyeckas mporpeccus 1

182. I'eomerpuueckasi Iporpeccus 1

183. beckoHe4yHO yObIBaroIasi FeOMETpUYECKast POTPECCHsI 1

184. CymMma OeCKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOM POTPECCUr 1

185, JInHEeNHBIN U SKCIOHEHIMAIBHBINA pocT. Yncio €. dopmysa CI0XKHBIX 1
IIPOLIEHTOB

186 JIMHENHBIN U SKCIOHEHIMAIbHBIA pocT. Yucio e. @opmysa CI0KHbIX 1

" NIPOLIEHTOB

187, Hcnonp3oBanue mporpeccuu Ajs peleHus peaibHbIX 3a/1a4 MPUKIATHOTO 1
Xapakrepa

188.  KoutpospHas pabota: "I[locnenoBaTeabHOCTH U Iporpeccuu’ 1

189 [ToBTOpEHME: yron Mexay IpsSMbIMHU Ha MJIOCKOCTH, TPUTOHOMETPHS B 1

" IPOM3BOJILHOM TPEYTOJLHHKE, TEOPEMA KOCUHYCOB
190. IloBTOpEHME: Yroa MEXAY CKPEIIMBAIOIUMUCS IPSIMBIMU B IIPOCTPAHCTBE 1
101, I'eomeTpuueckne METOABI BBIYUCIEHUS YIJIa MEXY NPSMBIMU B 1

MHOT'OI'paHHUKax




192.  JIByrpanHbIil yroi. CBOWCTBO JIMHEHHBIX YIJIOB ABYI'PAHHOTO YIJia 1

193 [TepnienquKysApHBIe IIOCKOCTH. CBOMCTBA B3aUMHO NEPIICHIUKYJISIPHBIX 1
" IUIocKoCTeR

194 ITpu3Hak nepreHIuKyIIPHOCTH INIOCKOCTEN; TeopeMa O IPSIMON NIEPECEYCHUS 1
" ZIBYX IUIOCKOCTEH MEPHEHIMKYIISPHBIX TPEThEN IIIOCKOCTH

195 [IpsiMoyTronBpHBIN Mapauienenumnen; Kyo; n3MepeHus, CBOiCTBa 1
" IPSAMOYTOJILHOTO HapajulesenuIe/a

196. Teopema 0 AMAaroHaau MPSMOYTOJIBHOIO MApaAJIENIECIIAIIE A U CIEICTBAE U3 HEE 1

197 CrepeoMeTpuuecKkre U NPUKIIAIHbIE 33]]a4, CBA3aHHbIE CO B3aUMHBIM 1
" pacnoyiOKEHHEM NPSMBIX M IIOCKOCTH

198 [ToBTOpEHME: CKpenMBarOIKECs NPsMbIE, TaPAIIIEIbHBIE IITIOCKOCTH B 1

CTaHJAPTHBIX MHOTOI'PaHHUKAX

199 [Tapa nmapasuienbHbIX INIOCKOCTEW Ha CKPEIMBAIOIINXCS NPSMBIX, PACCTOSIHUE 1
" MEXIy CKPELIMBAOIIMMHUCS IPAMBIMH B IPOCTBIX CHTYAIUIX

200.  PaccrositHuE OT TOYKH J0 INTIOCKOCTH, PACCTOSIHUE OT MPAMOMN 110 INTIOCKOCTH 1

501 Beluncnenue paccTosHUN MEXKY CKPEIIMBAIOIIUMHUCS NPAMBIMU C ITOMOILBIO 1
' NepreHauKyISAPHOI IIOCKOCTH

202 Tpé€XrpaHHslii yroi, HEpaBeHCTBA JJIs TPEXTPAHHBIX yIIoB. Teopema 1
" Tlugaropa, TeopeMbl KOCHHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOIO yIia

203.  DneMeHTHI chepuuecKoi TeOMETPUN: T€0Ae3NUECKIE TUHUH Ha 3emiie 1

204. KoutponbHas paboTa "YTIbl U pacCcTOSAHUS" 1

205. Cucremaruzanus 3HaHUM "MHOTOTpaHHUK U €T0 2JIEMEHTHI" 1

206. ITupamupa. Buasl nupamun. IlpaBunbHas nupamuna 1

207.  IIpusma. [IpsimMas n HaknoHHas npu3Msl. [IpaBunbpHas npusma 1

208.  [Ipsmoii mapaisenenures], NpsiMOYyroiIbHbIN Mapauienenumnesn, Kyo 1

209. Beinmykible MHOrOrpaHHUKH. Teopema Diniepa 1

210. Boimyxusble MHOTOrpaHHUKH. Teopema Ditnepa. [IpaBuibHble U 1




MOJIYIIPAaBUJIbHBIC MHOTOTpaHHUKHU

211.  KoutposbsHas padora "MHoOrorpaHHuKu" 1
)12 bunapHbIii ciy4aiiHbIN ONBIT (MCOBITAHUE), ycIieX U Heynada. He3aBucumblie 1
" ucnbitanus. Cepust HE3aBUCHMBIX HCTIBITAHMIA JI0 TIEPBOTO yCIexa
213. Cepus HE3aBUCHMBIX UCIIBITAHUH /10 IEPBOTO ycIexa 1
214. Cepus HE3aBUCHUMBIX UCIIbITAaHUI bepHymimn 1
215.  Cny4aiiHblil BBIOOP U3 KOHEUHOW COBOKYITHOCTH 1
216. IIpakTuueckas paboTa ¢ UCIOIb30BAHUEM IEKTPOHHBIX TAOIHUI] 1
217. HemnpepsiBHBIE ()YHKIIMH U X CBOWCTBA 1
218. Touka pa3pbiBa. ACUMIOTOTHI rpapuKoB PyHKIIMIA 1
219.  CgoiicTBa (QyHKIMIT HEMIPEPHIBHBIX HA OTPE3KE 1
220. CsaoiicTBa (hyHKIIUI HEMPEPHIBHBIX HA OTPE3KE 1
221. Meroxa MHTEPBAJIOB JJIs PELICHUS HEPABEHCTB 1
222.  MeTox MHTEPBAJIOB JUISl PELICHUSI HEPABEHCTB 1
223.  Meroa MHTEPBAJIOB AJIs PEIICHUS HEPABEHCTB 1
224, [lpumeHeHHE CBOMCTB HEMPEPHIBHBIX (DYHKIUH /IS pelIeHUs 3a/1a4 1
225. IlpumeHeHUE CBOMCTB HENPEPHIBHBIX (DYHKIMI /I pereHus 3aaa4y 1
226. IlepBas u BTOpast NpOU3BOAHbBIE PYHKIIMH 1
227.  OnpeneneHue, FreOMETPUUECKUN CMBICI IPOU3BOAHON 1
228.  Ompenenenue, GU3NUECKUA CMBICT TIPOU3BOJHON 1
229. YpaBHeHHE KacaTeldbHOH K rpaduky QyHKIUU 1
230. YpaBHeHHe KacaTeabHOU K rpaduky GyHKINUN 1
231, IIpou3BOJHBIE 31€MEHTAPHBIX (PYHKIIHI 1
232.  [IpousBojHbIE 371€MEHTAPHBIX (PYHKIIHMHA 1
233.  IIpousBojHast CyMMBI, IPOU3BEAEHUS, YACTHOTO U KOMITO3UIIMH (DYHKIIUN 1
234.  [IpousBojHas CyMMbI, IPOU3BEICHMS, YACTHOTO U KOMIO3ULIUU (PYHKINN 1




235.  IIpou3BojHAast CyMMBI, IPOM3BEACHUS, YACTHOTO U KOMITO3UIMH ()YHKIIUN 1
236. KoutposbsHas padora: "IIpousBogHas" 1
237. IloBTopenue, 06001IeHNE, cCCTeMaTU3aus 3HaHui: "Y paBHeHUs" 1
238.  IloBTopenue, 00001IeHHE, cCHCTeMaTH3anus 3HaHuii: "DyHKkuun" 1
239.  HroroBas KOHTpoOJIbHas paboTa 1
240. HrtoroBast KOHTpOJIbHAS paboTa 1
241. TloTopeHue, 0600IICHIE, CHCTEMATH3AIMS 3HAHU T 1
242. IlonsTHE BEKTOpA Ha IUIOCKOCTU U B IPOCTPAHCTBE 1
243.  CyMMa BEKTOPOB 1
244.  Pa3HOCTbH BEKTOPOB 1
245, IlpaBuiio napamienenumnena 1
246.  YMHOXCHHE BEKTOpA HA YHCIIO 1
247. Pasznoxenue BekTopa 1o 0azucy TpEX BEKTOPOB, HE JICKAIIUX B OJTHOM 1

TIOCKOCTH
248. CkanspHoe Mpou3BeIeHNE 1
249.

Brruncnenue yria Mex1y BEKTOpaMU B TIPOCTPAHCTBE 1
250. o 1

[pocreiimme 3agaun ¢ BEKTOpaMu
251. o

[Tpocreiimue 3agaun ¢ BEKTOpaMu 1
252. y

[Ipocretinue 3a7a4u ¢ BEKTOpaMu 1
253. o

[Ipocreiimme 3ana4n ¢ BEKTOpaMu 1
254. .

O0001IeHne 1 cUCTEMaTU3AINS 3HAHUI 1
255. O00011eHne 1 cucTEMaTU3AINS 3HAHUI 1




256 Prorosas KOHTpOJIbHast paboTa

257 Prorosas KOHTpOJIbHas paboTa

258. O0001IeHUE U CUCTEMATU3ALIUS 3HAHUM

259 Cnyuaiinas BenuunHa. Pacnipenenenue BepositHocTel. J(narpamma
pacrpeesieHus

260. Onepauuu Haj ciydyallHBIMU BenuurHaMu. [IpumMepsl pacripeneneHuil.
bunapHas ciydaiiHas BeJIu4vHa

261. FGOMeTpI/I‘ICCKoe pacipeaciacHuc. bunommansHOE pacupeaciICHuc

262. Maremarndeckoe oxxugaHue cirydaiiHoi BennunHbel. CoBMECTHOE
pacrpeeleHUe IByX Clly4aiHbIX BEIHYUH

263. HesaBucumpble ciyuaiinbie BenuunHbl. CBOMCTBA MaTEMaTHUECKOIO OKHUIAHUS.
MaremaTtrueckoe 0OxHuaaHue OMHApHOU ciyyailHOW BEIMYMHBI

264. Marematudeckoe 0)XKUJaHHE T€OMETPHUECKOT0 U ONHOMHUAIBHOTO
pacrpeneneHun

265. Jucnepcus U cTaHJapTHOE OTKIIOHEHNE

266. Jucnepcust OMHapHOM cirydaitHoN BennyuHbl. CBOMCTBA JUCTIEPCUN

267. MaremaTnyeckoe 0OKHJaHUE MPOU3BEICHUS U TUCIIEPCUSl CyMMBbI HE3aBUCHMBIX
CIyYalHBIX BEIUYUH

268. HpaKTI/I‘-ICCKaSI pa60Ta C UCIIOJIb30BAHUECM BJICKTPOHHBIX Ta6J'II/II_[

269. Hucnepcus buHoMuanbHOro pacnpenenenus. [Ipaktuueckas pabora c
HCIIOJIB30BAHUEM JJICKTPOHHBIX Ta6.]'II/IH

270. O00011eHHE U CUCTEMATU3ALNS 3HAHUM




271.

KonTtponsnast padora Ne2: "HUcnbiranus bepnymmu. CaydaiiHpie BETUYUHBI U

" 1 1
pacripeaeieHus
272. O00011eHUE U CUCTEMATU3ALIUS 3HAHUM 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 272 18




11 KIIACC

KoauuecTBO 4acos

Ne Tema ypoka Konrtpoabubie  IIpakTuueckue
n/n Bcero
padoThI padoThI

1 [TpuMeHeHne NPOU3BOIHOMN K MCCIeI0BaHUIO (DYHKIMH HA MOHOTOHHOCTh U 1
' SKCTPEMYMBI

5 [IpumeneHne TPON3BOIHON K UCCIEIOBAHUIO (DYHKIIHIA HA MOHOTOHHOCTD H 1
' SKCTPEMYMBI

3 [IpumeneHne mpon3BOIHON K UCCIEIOBAHUIO (DYHKIIHIA HA MOHOTOHHOCTD H 1
' 5KCTPEMYMBI

4 [TpuMeHeHne NPOU3BOIHOMN K HCCIeI0BaHUIO (DYHKIMH HAa MOHOTOHHOCTh U 1
. 3KCTPEMYMBI

c [Ipumenenue Mpou3BOIHOM K HCCIeT0BaHUIO (QYHKIIMH HA MOHOTOHHOCTD U 1
' 3KCTPEMYMBI

. [Ipumenenne Mpou3BOIHON K HCCIeT0BaHUIO (QYHKIIMH HA MOHOTOHHOCTD U 1
’ SKCTPEMYMBI

. Haxosxnenne HauOoJIbIIero 1 HAMMEHBIIET0 3HaYeHUsI HEPEPhIBHON (PYHKITUH 1
' Ha OTpe3Ke

g HaxoxneHne HauboIb111ero 1 HaMMEHbILEro 3HaYeHHsI HeMIpepbIBHONW (pyHKIINN 1
' Ha OTPE3KE

9 HaxoxaeHne HauboIb111ero 1 HaMMEHbIIEro 3HaYeHHsI HeMIpepbIBHONW (pyHKIINN 1
’ Ha OTpe3Ke

10 Haxoxnenre HauOoIbIIero 1 HAMMEHBIIET0 3HAYSHNS HEMPEPhIBHON (PYHKIUU 1

Ha OTpe3Ke




Haxoxnenrne HanOobIIero 1 HAMMEHBIIETO 3HAYCHUS HEMPEPHIBHON (PYHKIUU

11. 1
Ha OTPE3Ke

. Haxoxxnenre HanOobIIero 1 HAMMEHBIIETO 3HAYCHUS HEMPEPHIBHON (PYHKIUU 1
Ha OTpe3Ke

13 [TpuMmeHeHne NPOU3BOJHON I HaXOXKACHHS HAWITYYILIEro PeIeHus B 1
IIPUKIJIAIHBIX 3a7a4ax

1 [IpumeneHnne Mpon3BOIHON JUIsl HAXOXKACHUSI HAWITYUILEro PELEHUS B 1

| NpHKJIAIHBIX 3a1a9ax

1s [Ipumenenne nporu3BOIHON JUIsl ONIPEAEIEHUS CKOPOCTH U YCKOPEHUS 1
nporiecca, 3alaHHOro (GOPMYIIOi Uil rpaduKkomM

16 ITpuMmeHeHne NPOU3BOJHON I ONPEIEIICHNS CKOPOCTH U YCKOPEHUS 1
npoiiecca, 3alaHHOro GopMynnoil uiam rpadgukom

17. Kommo3umus GyHKIIHiA 1

18.  Kommno3umus GpyHKIHii 1

19. Komnosunus Gyskmmit 1

20.  T'eomerpuueckue 00pasbl ypaBHEHUI Ha KOOPIUHATHON MIIOCKOCTH 1

21.  T'eomerpuueckue 00pasbl ypaBHEHUI Ha KOOPIUHATHON MIIOCKOCTH 1

22. Kontponbnas padota: "Uccnenopanue GyHKIHM ¢ TOMOIIBIO TPOU3BOAHON" 1

23. IToBTOpenue TeMsl "KoopauHaThl BEKTOpPA Ha INIOCKOCTH U B IPOCTPAHCTBE" 1

24, [ToBTOpenue tems! "CkansipHoe Npou3BeeHUE BEKTOPOB" 1

25. | IloBropeHnue Temsl "Bbruncienue yriia Mex1y BEKTOpaMu B IPOCTpaHCTBE" 1

26. IToBTOpeHue Temsl "Y paBHEHUE IPSIMOM, MPOXOAIIECH Yepe3 1BE TOUKHU" 1

27. | VYpaBHEHME IIJIOCKOCTH, HOPMaJlb, YPaBHEHHE MJIOCKOCTU B OTPE3KAX 1

28. | VYpaBHeHHeE IJIOCKOCTH, HOPMallb, YpaBHEHHE MIJIOCKOCTH B OTPE3KaAX 1

29. = BexTopHOE mpou3BeneHNE 1

30. JInHeliHbIE HEPABEHCTBA, JIMHEMHOE MPOrpaMMUpPOBAaHUE 1

31.  JluHeiiHblE HEPABEHCTBA, JINHEHHOE TPOrPAMMHUPOBAHHE 1




32. AHaJIUTHYECKHE METO/IbI pacuéTa yriia MeX1y NPsSIMbIMH B MHOTOIPaHHUKAX 1

33. AHaIMTUYECKHE METO/IbI pacy€Ta yriia MeKy INIOCKOCTAMH B MHOTOTPaHHUKAX 1

34. dopMya pacCTOSIHUASA OT TOYKH 10 IUIOCKOCTH B KOOpAMHATaX 1

35. HaxoxxneHne paccTossHUi OT TOUKHU A0 TIIOCKOCTH B KyOe 1

36. Haxosx1eHne pacCTOSIHUI OT TOYKH A0 IJIOCKOCTH B IIPABWIIBHOW MMUPAMUJIE 1

37. KonTtponpHas pabora "AHanuruveckas reomerpus” 1

38 HepasenctBo YeoOnimera. Teopema UeOnimeBa. Teopema bepayiiu. 3akon 1

" GONBLIMX YHCEI

39, Hepasencto Yeonimena. Teopema Ueonimera. Teopema bepryum. 3akon 1
00JBIIMX YHCET

40. HepasenctBo Yebnimena. Teopema Uebniea. Teopema bepuymnnu. 3akon 1
00JBIIMX YHCET

41. Br100poYHBIi METO] MCCIIETIOBAHUM

42. [IpakTuyeckas paboTta ¢ UCTIONB30BAHUEM IJIEKTPOHHBIX TaOJIHIL

43. ITepBooOpazHasi, 0CHOBHOE CBOMCTBO MEPBOOOPA3HBIX

m [TepBooOpasuble rnemeHTapHbIX QyHKIUH. [IpaBuia HaxoXaeHUS 1
epBOOOPA3HBIX

45, ITepBooOpazHbie anteMeHTapHbIX QyHKIMHA. [IpaBuna HaxoxaeHus 1
epBOOOPA3HBIX

46. WuTerpai. I'eomeTpudeckuii CMbICI HHTErpaia 1

47. Brruucnenue onpenenéanoro uaTerpaia nmo Gpopmyne Herotona-JleliOnura 1

48. Brruncnenue onpenenéaroro naterpaia mo gpopmysne Herotona-JleitOnua 1

49. [TpumeHeHne uHTerpaia A HaX0XACHUS IJIoMaAel IIOCKUX GUryp 1

50. [IpumeneHne uHTErpana 1 HaXOXKIACHUS 00bEMOB F€OMETPUUECKUX TEI 1

51. [Tpumeps! pemieHuit AupepeHnnaIbHbIX YpaBHEHHUM 1

52.  Ilpumepsl peuienuit auddepeHnnanbHbIX ypaBHEHUH 1




MareMaTudeckoe MOACIIMPOBAHUC PCAJIBHBIX IMTPOUCCCOB C ITIOMOIIBIO

>3 nuddepeHIATbHBIX YPaBHEHUH 1

54.  KourponbHas pabota: "llepBooOpa3Has u unTerpan” 1

55. Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U rpaduKu 1

56.  Tpuronomerpuueckue GpyHKIHH, UX CBOWCTBA U TpapuKu 1

57. Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U rpaduKu 1

58. = Tpuronomerpuueckue (GpyHKIMH, UX CBOWCTBA U IpapuKu 1

59. | Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpaduKu 1

60 OT160p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUHN C TTIOMOIIBIO 1
" TPUTOHOMETPUYECKOM OKPYKHOCTH

61 OT60p KOpHEH TPUTOHOMETPUUECKHUX YPAaBHEHHUH C MTOMOIIBIO 1
" TPMIOHOMETPHYECKOM OKPYKHOCTH

- OT60p KOpHEH TPUTOHOMETPUUECKHUX YPAaBHEHHUH C TOMOIIBIO 1
" TPUTOHOMETPUYECKOH OKPYKHOCTH

63 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUHN C TTIOMOIIBIO 1
" TPUTOHOMETPUYECKOM OKPYKHOCTH

64.  PelmeHue TpPUTOHOMETPUUYECKUX HEPABEHCTB 1

65.  Pemenne TpUTOHOMETPUYECKUX HEPABEHCTB 1

66.  PemeHue TpUrOHOMETPUYECKUX HEPABEHCTB 1

67.  PemieHue TpUrOHOMETPUYECKUX HEPABEHCTB 1

68 KonTponbhas pabota: "['paduku TpPUroHOMETPUUECKUX (PYHKIIHA. 1
' Tpuronomerpuyeckre HepaBeHCTBA"

69. = CeueHuss MHOTOTPAHHHUKOB: CTaHIAPTHBIE MHOTOTPAaHHUKH

70.  CedeHUs MHOTOTPAaHHUKOB: METO/ CJIETOB

- CedeHus MHOTOI'PaHHUKOB: CTaHIAPTHBIE IJIOCKOCTH, TIEPECEUCHUS IPSIMBIX U 1
" mmockocTeit

72.  TlapamienbHbIe MPSMBIE U TUIOCKOCTH: TIAPAJUICTIHHBIE CEYCHUS 1




73. [TapamienpHbIe IPsIMBIE U IIJIOCKOCTH: PACYET OTHOLICHUHI
24 [TapannenbHble IpsMbIe U INIOCKOCTH: YIJIBI MEXK1Y CKPEILHUBAIOLIMMHUCS
| OpAMBIMH
75 [lepnieHiuKyIsspHbIE NPSIMBIE U IUIOCKOCTU: CTAHIAPTHBIE MAPbI
| NEpHEHIUKYJISAPHBIX IIOCKOCTEN U NPSIMbIX, CAMMETPUH MHOTOTPAHHHUKOB
76. | llepneHauKynsipHbIE PSIMBIE U IUIOCKOCTH: TEOPEMA O TPEX NEPIIEHIUKYIIIpaxX
7 [TepnieHiuKyIsspHbIE NPSIMBIE U IUIOCKOCTHU: BBIYMCIICHUS AJIUH B
" | MHOIOrpaHHHKax
28, [ToBTOpEHUE: MmoIa M MHOTOYTOJIBHUKOB, (POPMYJIBI IJIs TUTOIIA/ICH,
COOOpakeHUS TI0100US
79, [ToBTOpEHUE: MoIa M MHOTOYTOJIBHUKOB, (POPMYJIBI 115 TUTOIIA/ICH,
COOOpakeHHs TI0100US
80, [ToBTOpEHMeE: M0 I1 MHOTOYTOJIBHUKOB, (DOPMYJIBI AJIs TUIOLIAIEH,
COOOpakeHHS TI0100US
81 Inomaay ceyeHnii MHOTOTPAaHHUKOB: IUIOMIAM TOBEPXHOCTEN, pa3pe3anus Ha
| 4acTu, cOOOpaKeHus 000U
g2 Inomaay ceyeHnii MHOTOTPAaHHUKOB: IUIOMIAM TOBEPXHOCTEN, pa3pe3anus Ha
" uyacTH, cOOOpaKeHHs MOJ00us
83 Konrtponsnas padorta "[loBTOpeHne: MHOTOTpaHHUKH, CEYCHUS
' MHOTOTPaHHHUKOB"
['enepanbHasi COBOKYIHOCTB U ciy4aiiHast BBIOOpKa. 3HAKOMCTBO C
84.  BBIOOPOYHBIMH XapakTepucTUKamu. OIeHKa CPEeHETo U IUCIePCHH
reHepaIbHONH COBOKYITHOCTH C ITOMOIIBIO BEIOOPOUYHBIX XapaKTEPUCTHK
['eHepasibHast COBOKYITHOCTb U CiTy4aiiHasi BHIOOpKa. 3HAKOMCTBO C
85. = BBIOOPOYHBIMU XapakTepucThukaMu. OleHKa CPETHETO U AUCTIEPCUH
reHepaibHONW COBOKYITHOCTH € TIOMOIIIbIO BEIOOPOUHBIX XapaKTEPUCTUK
86.  OreHuBaHUE BEPOATHOCTEH COOBITUI MO BBIOOPKE
87.  Craructuueckas runotesa. [I[poBepka npocTelInx runoTe3 ¢ MOMOIIbIO




CBOMCTB U3yUYEHHBIX pacIpeieiICHUN

CraTucTrdeckas THIIOTE3a. HpOBepKa HpOCTCﬁH.IPIX TU1noTe3 ¢ IOMOIIBIO

88 CBOMCTB M3y4YEHHBIX pacIpeaeiICHUN 1
89. [TpakTnyeckas pabora ¢ HCIOIB30BAHUEM JIEKTPOHHBIX TaOIMIL 1
90. OcHOBHBIE METO/IbI PELLICHNUS IOKA3aTEIbHBIX HEPABEHCTB 1
91. OcHOBHBIE METO/BI PEILICHNUS [T0OKA3aTEIbHBIX HEPABCHCTB 1
92. OcHOBHBIE METO/IbI PELLICHNUS IOKA3aTEIbHBIX HEPABEHCTB 1
93. OcHOBHBIE METO/BI PEILIEHNUS [10KA3aTEIbHBIX HEPABEHCTB 1
94. OCHOBHBIEC METO/IbI pEeIICHUS JIOTapU(HMUIECKUX HEPABEHCTB 1
95. OCHOBHBIE METO/IbI pellIeHus JJorapu(pMUIECKUX HEPABEHCTB 1
96. OCHOBHBIE METO/IbI peIIeHUS JIoTapu(hMUIECKUX HEPABEHCTB 1
97. OCHOBHBIE METO/IbI pellIeHus JJorapu(pMUIECKUX HEPABEHCTB 1
98. OcCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATILHBIX HEPABEHCTB 1
99. OcCHOBHBIE METO/IBI PELLIEHUS] UPPALIMOHATIBHBIX HEPABEHCTB 1
100.  OcHOBHBIE METO/BI PELIEHUS UPPALIMOHATIBHBIX HEPABEHCTB 1
101.  OcHOBHBIE METO/IbI PELLIEHUS UPPALIUOHATILHBIX HEPABEHCTB 1
102. I'paduyeckne METO/bI pelIeHHs] UPPALMOHAIBHBIX YPaBHEHUHN 1
103. ['paduyeckue METOMABI pEeLICHHS UPPAlMOHAIBHBIX YPaBHEHUN 1
104. I'paduyeckre METO/bI pelICHHs TOKa3aTeIbHbIX YPaBHEHUN 1
105. ['paduyeckue METOABI pEeLICHUS MTOKAa3aTeIbHbIX HEPABEHCTB 1
106. I'paduueckue MeTO/bI peleH s JorapupMHUUECKUX ypaBHEHUN 1
107. I'paduyeckue METOABI pelIeHUs JIOTapU(PMUIECKIX HEPABEHCTB 1
108.  I'padmueckue METOMbI pelIeHHs JOrapu(pMHUUECKUX HEPABEHCTB 1
109 ['padmyeckue METOABI peLICHHS MTOKA3aTEIbHBIX U JIOTapUPMUUYECKUX 1
" ypaBHEHWH
110. I'paduyeckue METOMABI pEeUICHHS MMOKA3aTeIbHBIX U JJOTapU(PMUUIECKUX 1




ypaBHEHU I

['padmyeckue METOABI peICHHS MTOKA3aTENbHBIX U JIOTapU(PMUUIECKUX

111. 1
HEPABEHCTB

112 ['padmyeckue METOABI pelICHHS MTOKA3aTENbHBIX U JIOTapHU(PMUUIECKUX 1
" HepaBEHCTB

113 KonTtponsnast padora: "MppanuonanbHele, TOKa3aTebHbIE U Iorapu(MUIecKue 1
" HepaBeHCTBA"

114.  OO6bém Tena. O6beM MPSIMOYTOJIBHOTO NapasuieTenune1a

115. 3amaum 00 yaBOCHMU Ky0a, 0 KBaapaType Kyda; 0 TPUCEKIIUH yTIia

116 CrepeoMeTpHuuecKkue 3aa4u, CBI3aHHbIE C 00bEMOM MPSIMOYTOJILHOTO 1
' mapamesenunena

117 [Tpuxnanubie 3a1a4u, CBI3aHHBIE C BBIYMCIEHUEM 00BbEMA MPSAMOYTOJILHOTO 1
' mapajuleNenurena

118.  OOBEM IpSAMON MPU3MBI 1

119 CrepeomeTpHuecKHe 3a/1a4u, CBSI3aHHbIE C BBIYMCICHHEM 00BbEMOB MPSMOH 1
" IpU3MBI

120.  IIpuxnajgHble 331241, CBI3aHHBIE C 00BEMOM MPSAMON MPU3MBI 1

11 Brruucnenue o0EMOB TeN ¢ MOMONIBIO ONpenenEHHOTO HHTerpana. OobEmM 1

HAKJIOHHOM NPU3MBbI

127 Brruncnenue 06bEMOB Tell € MOMOIIBIO ONpeAeaEéHHOro uHTerpana. O0béM 1
' IMpaMuzIbl

123. ®opmyna o6béma nupamuabl. OTHOIIEHHE 00BEMOB MUPAMU ¢ OOLIUM YIIIOM 1

124.  ®opmyna o6béma nupamuabl. OTHOLIEHHE 00bEMOB NMUPAMUJL ¢ OOIIUM YIIIOM 1

125.  CrepeoMeTpHuuecKue 3aau, CBSI3aHHbIE C 00bEMaMU HAKJIOHHOM MPU3MBbI 1

126.  CrepeoMmeTpHUECKHUE 33/1a4H, CBI3aHHbIE C 00BEMAMU THPAMHUIBI 1

127 [puknanueie 3aaayn o Teme "OO0BEMBI TN, CBA3aHHBIE C 00BEMOM 1

HaKJIOHHOM IPpHU3MBbI




128. I[Ipuknanaeie 3anaqn 1o Teme "OOBEMBI Ten", CBI3aHHBIE ¢ 00BEMOM MUPAMHUJIBI 1

129. IIpumeHeHue 0ObEMOB. BriunicieHre pacCcTOsHUS 10 MJIOCKOCTH

130.  KoutpospHas pabota "O0bEM MHOTOTpaHHHUKA"

131 [IpuMepsl HeNPEpBIBHBIX CIyYalHbIX BeIMYMH. OYHKIUS IIJIOTHOCTH 1

BEPOSATHOCTH

132 PaBHOMEpHOE pacnpenenenue. Ilpumepsl 3a1a4, TpUBOIALIINX K 1
' NOKa3aTeJbHOMY M K HOPMAJIbHOMY PacIpeieeHUsIM

133.  ®DyHKIUSA IUIOTHOCTH BEPOSTHOCTH ITOKA3ATENBHOIO PACIIPENCICHUS

134.  @yHKUMS IUNIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO PAaCIPEIEICHUS

135 KommuiekcHpie uncna. Anredpandeckas ¥ TPUTOHOMETpHUYECKask pOPMBI 3aIHCH 1
" KOMIUIEKCHOTO YKCIia

136 KommuiekcHpie uncna. Anredpandeckas ¥ TPUTOHOMETpHUYECKask pOPMBI 3aIHCH 1
" KOMIUIEKCHOTO YKcIia

137. Apudmerndeckue onepauuyu ¢ KOMILUICKCHBIMU YU CIaMH 1

138.  Apudmernueckue onepanu ¢ KOMIUIEKCHBIMU YHCIaMU 1

139. M3o0OpaxeHue KOMIUIEKCHBIX YHCeN Ha KOOPJMHATHON MIIOCKOCTH 1

140. M3obOpaxeHne KOMIJIEKCHBIX YHCE Ha KOOPIMHATHON TNIOCKOCTH 1

141.  ®opmyna Myaspa. KopHu N-oii cTeneHu U3 KOMIUIEKCHOTO Yncia 1

142.  ®opmyna Myaspa. KopHu N-0i1 cTeneHN U3 KOMIIJIEKCHOTO YUCIIa 1

143 [TprMeHeHrne KOMITJIEKCHBIX YUCEN Ui PeLIeHns] GU3NUECKUX U 1
" TeOMETPUYECKHX 3a/a4

144.  KoutposbHas paboTta: "KomriuiekcHble yncia" 1

145. HarypasbHBIE U [IEJbIE YHCITa 1

146. HarypanbHbI€ U LIE€IbIE YNCTIA 1

147. llpumeHeHHE NPU3HAKOB JEIUMOCTH LIEJIBIX YUCENT 1

148. IIpuMeHEHHE IPU3HAKOB JEIUMOCTH LIEJIBIX YUCET 1




149.  IIpumeHneHue npusHaKoB aeaumoctu 1enbix yucen: HO u HOK 1

150. IIpumenenue npusHakoB aeauMoctu mHenbix ynucen: HOJl u HOK 1

151. IIpuMeHeHHuEe NIPU3HAKOB JEIMMOCTH LIEJIbIX YUCEN: OCTATKU 110 MOIYJIIO 1

152.  IIpuMeHEeHHE IPU3HAKOB JEIMMOCTH LIEJIbIX YUCEN: OCTATKU 110 MOIYJIIO 1

153 [TpuMeHeHne TPU3HAKOB AE€IMMOCTH LEJIBIX YHCENl: AITOPUTM EBKnnaa s 1
' pelleHHs 32724 B IEIbIX YMCIAX

154.  KoutpossHas pabota: "Teopus uenbix yucen” 1

155.  [unauHapudeckas HOBEPXHOCTh, 00pa3yrolue HUIMHIPUYECKON TOBEPXHOCTH 1

156. Imwmunap. Ipsamoit kpyroso mwimHap. [Lnonians moBepxHOCTH HUIMHIPA 1

157. Konuueckas IOBEpXHOCTh, 00pa3yrolie KOHUUecKoi nmosepxHoctu. Konyc 1

158.  CeueHue KOHYyca IJIOCKOCTBIO, apaJlIeIbHOM MJIOCKOCTU OCHOBaHUS 1

159.  VYceuéunslif konyc. M300pakeHre KOHYCOB U YCEUEHHBIX KOHYCOB 1

160. IInomanb GOKOBOY MOBEPXHOCTH M ITOJIHOM MTOBEPXHOCTH KOHYCA 1

161.  IInomaas OOKOBOM MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH KOHYCA 1

162 CrepeoMeTpuueckre 3aJaui Ha J0KA3aTeIbCTBO U BBIYUCIIEHHUE, TIOCTPOCHUEM 1

CEYCHUN NUIMHAPA, KOHYyCa

163 CrepeoMeTpHuueckre 3aJa4ui Ha J0Ka3aTeIbCTBO U BHIYUCIICHHUE, TIOCTPOCHUEM 1
" ceyeHMH LUIMHJPA, KOHyCa

164. llpuxnaaHble 3a1a4¥, CBA3aHHBIE C LHIUHIPOM

165. llpuxnaaHble 3a/1a4u, CBA3aHHBIE C HHJIMHIPOM

166. Cdepa u map

167 [Tepeceuenue chepsl u mapa c miaockocteto. Kacanue mapa u cepsr 1
" IUIOCKOCTBIO. Bua v u300paXkenue mapa

168 [Tepeceuenue chepsl u mapa c miaockocteto. Kacanue mapa u chepsr 1
" IWIOCKOCTBIO. Bua n n3obpakenue mapa

169.  VYpasuenue cepsl. [Inomans cepsl u e€ yacreit 1




170.  Cummetpus cdepsl U mapa

171 CTCpCOMCTpI/ILICCKI/IC 3aa4d Ha A0Ka3aTCIbCTBO U BBIYHMCIICHHUE, CBA3aHHBIC CO

cdepoii u mapom, MOCTPOSHHUEM UX CEUEHUH MIIOCKOCTHIO

CTCpCOMCTpI/ILICCKI/IC 3aa4d Ha A0Ka3aTCJIbCTBO U BBIYHMCIICHHUE, CBA3aHHBIC CO

172.
cdepoil u mapom, MOCTPOSHUEM UX CEUEHUH MII0CKOCTBIO

173.  IlpuknamHbie 3a/1a4u, CBSI3aHHBIC CO CEpOi U mapoM

HOBTOpeHI/ICZ OKPY>XHOCTBb Ha IJIIOCKOCTH, BBIYMUCIICHUA B OKPYKHOCTH,

174.
CTaHJaPTHBIC MTOA00US

175.  Pa3znuyHble KOMOMHALIMYU TEJl BpalllEHUs! 1 MHOI'OIPaHHUKOB

176. 3anaum no TeMe "Tera u MOBEpXHOCTU BpaleHus"

177.  3agauu no TeMe "Terna u MOBEpXHOCTU BpaleHus"

178.  KoutpospHas pabota "Tena u moBepxXHOCTH BpalieHus "

ITocnenoBaTenbHOCTh OJJMHOYHBIX HE3aBUCHUMBIX COOBITHH. HpHMep 3aJa4u,

179.
npuBOALIeH K pactpenenenuto [lyaccona

180. IIpaxTuueckas paboTa ¢ UCIIOJIb30BAHUEM AJIEKTPOHHBIX TAOJINUIL

Cucrema u COBOKYITHOCTb ypaBHeHHfI. PaBHOCHIBHBIE CUCTEMBI M CHCTEMBI-

181.
CIIEICTBUS
182 CucTeMa U COBOKYNMHOCTh YPaBHEHUH. PABHOCHIIBHBIE CHCTEMBI M CHCTEMBI-
" cmencTBus
183 OCHOBHBIE METO/IbI PELIEHHUS CUCTEM U COBOKYITHOCTEMN PallMOHAIBHBIX
' ypaBHeHHMH
184 OCHOBHBIE METO/IbI PELIEHHUS CUCTEM U COBOKYITHOCTEN MPPAIMOHATBHBIX
" ypaBHEHWH
1gs,  OCHOBHBIC METOJIbI PEIICHHA CHCTEM 1 COBOKYIHOCTEH NOKA3ATENbHBIX
' ypaBHEHWH
186 OCHOBHBIE METO/IbI PELIEHHUS CUCTEM U COBOKYITHOCTEH ITOKa3aTENbHBIX

ypaBHEHUU

R




187 OCHOBHBIE METO/IbI PEIICHHUS CUCTEM ¥ COBOKYIHOCTEH JI0rapu(h)MUUECKHX
" ypaBHeHHMI

188 OCHOBHBIC METO/IbI PEIICHHSI CHCTEM U COBOKYITHOCTEH JIOrapu(h)MHICSCKUX
" ypaBHeHHIA

[IprMeHeHre CUCTeM K PEIICHUIO MAaTEeMaTUUECKHX 3a]a4 U 3a]a4 U3
189.  pa3nuuHBIX O0MacTel HAyKU U PeaTbHOM KU3HU, MHTEPIIPETALUs MOTy4YEeHHBIX
pe3yJbTaToOB

[TprMeHeHre CUCTEeM K PEIICHUIO MaTeMaTUUECKHX 33]1a4 U 3a]a4 U3
190. pa3nMuHBIX O0NacTel HAYKU U PeaTbHOM KU3HU, HHTEPIIPETALUs MOTYy4YeHHBIX
pe3yNIbTaTOB

[IprMeHeHNe HEpaBEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 33/1a4 U 3a7a4 U3
191.  pa3nuuHBIX oOyacTel HAyKU U peaabHOW MKU3HU, HHTEPIIPETALUS TOJTy4YEHHBIX
pe3yinbTaToB

197 KonTtponpnast padora: "CrucremMbl palliOHAIBHBIX, HPPAIIHOHAIBHBIX
" TOKa3aresbHBIX U JIOrapu()MUUECKUX ypaBHEHHNA"

193. PanuoHaibHBIE YPABHEHUS C ITapaMETPaMHU

194. PanumoHanbHBIE HEPABEHCTBA C MapamMeTpaMu

195. PanuoHanbHbIE CUCTEMBI C IapaMETPaMHU

196. HppaunoHanbHbIE YpaBHEHUS, HEPABEHCTBA C ITapaMeTpamMu

197. HMppauuoHaiabHBIE CUCTEMBI C TApaMETPaMU

198. Iloka3aTenbHbIEC ypaBHEHHMS, HEPABEHCTBA C MMapaMeTpaMu

199. IloxazarenbHbIE CUCTEMBI C TapaMeTpaMu

200.  Jlorapudmuueckue ypaBHEHHUs, HEPAaBEHCTBA C MapaMeTpaMu

201. Jlorapudmuueckue CUCTEMBI C TapaMeTpaMu

202. TpUroHOMETPHUYECKHE YPAaBHEHHUS C I1apaMeTpaMu

203. TpuUroHOMeTpHYECKHE HEPABEHCTBA C MapaMeTpaMHu

204. TpUrOHOMETPHUUYECKHE CUCTEMBI C ITapaMeTpamMu

[
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[TocTpoenue u nccnenoBaHuE MATEMATUYECKUX MOJIEIICH PEAJIBHBIX CUTYAL C

205 IIOMOUIbIO YPaBHEHUH C ITapamMeTpaMu

206 [TocTpoenue u uccnenoBaHuE MATEMATUYECKUX MOJIECIICH PEAJIBHBIX CUTYALU C
" TIOMOIIBIO CUCTEM YPaBHEHHH ¢ TapaMeTpaMu

507 ITocTpoeHune u uccien0BaHue MaTEMaTHYECKUX MOJENIECH PEATIbHBIX CUTYaluH C

MOMOIIbIO CUCTEM YPaBHEHUH C apaMeTpaMu

208.  KonutponbHas pabota: "3agaun ¢ napamerpamu”

209. OO0bBeM mumHapa. Teopema 06 00bEME MPSIMOTO MWIMHIPA

Brruncnenue 00bEMOB TEJ ¢ TOMOIIBIO ONpeaeneéHHoro naterpaia. O0bpém
KOHYyca

210.

211, [Inomaam GOKOBOM U MOJTHON OBEPXHOCTH KOHYCA

CrepeomeTpHuyecKHe 3a]auu, CBSI3aHHbIE C BBIYMCICHUEM 00bEMOB LIMIIMHIPA,
KOHYycCa

212.

213.  IIpuknagasie 3aaauu 1o Teme "OO0BEMBI U MIIONIAAN MTOBEpXHOCTEH Ten"

O06BéM mapa u maposoro cekropa. Teopema 06 006bEme mapa. [Tnomans
214.  cdepsl. CTepeoMeTpuyecKre 3aJa4u, CBI3aHHbIE C BEIYUCICHHEM 00bEMOB
mapa, 1mapoBOro CErMEHTa U IIapOBOT0 CEKTOpa

[Tpuxnanueie 3anayn no reme "OOBEMBI Ten", CBA3aHHBIE ¢ 00BEMOM IIapa u

215.  mnomaneto chepbl. COOTHOUIEHUS MEXY TUIONMAAIMU TTOBEPXHOCTEH 1
00BbEMaMU MOAOOHBIX TET

[Tono6HbIe Tena B mpocTpaHcTBe. M3MeHeHne 00bEMa pu Mog00HH.
216. CrepeoMeTpuUecKUe 3a1a4M, CBA3aHHBIE C BHIYUCICHUEM 00BEMOB TENl U
IUIoIa el MOBEpXHOCTEH

217. KouTpomabHas pabota "[1nomaan noBepxHOCTH U 00BEMBI KPYTJIBIX Ten"

JBuxenust npoctpancTBa. OToOpaskeHus. J[BI>KeHUs U paBEeHCTBO QUTYP.

218.
OO01me cBOMCTBA IBUKECHUNA

519 Buas! nBrkeHni: mapaieabHbIA IEPEHOC, HEHTPAIbHASL CUMMETPHS,
' 3epKalbHasg CHMMETPHS, TIOBOPOT BOKPYT IPIMOM




220. IIpeobGpazoBanus nmomoowus. [Ipsmas u cepa Ditnepa 1
221. T'eoMeTpuuecKue 3a7a4l HA IPUMEHEHUE JIBUKEHUS 1
222.  KourponbHas pabota "BekTopsl B mpocTpancTse" 1
223.  KoBapmauus AByX Ciry4ailHbIX BenuuuH. KoadduumenT koppensunu 1
224. CoBMecCTHBIC HAOIOJCHUS JBYX BEJIUYUH 1
225.  BpIOOpOYHBI KO GUIHEHT KOPPETSAIHN 1
226. Paznuune Mexay JUHEHHOMN CBSI3bIO U MPUYMHHO-CIICICTBEHHON CBS3bIO 1
227. JluHeunHas perpeccus 1
228. IIpakTuueckas paboTa C UCIOIb30BAHUEM SIEKTPOHHBIX TaOJIHIL 1
229. [loBTopenue, 0600IICHNE, cCCTEeMaTU3alus 3HaH: "Y paBHeHUs" 1
230. [loBTopenue, 06001IeHNE, cUcTeMaTU3alus 3HaHui: "Y paBHeHus" 1
531 [ToBTOpeHue, 06001IeHNE, cucTeMaTH3alus 3Hanui: "YpaBHeHus:. CUCTEMBI 1
" ypaBHeHui"
232.  [loBTopenue, 0600meHne, cucTeMaTu3anus 3Hanuii: "HepaBenctna"
233.  [loBTopenue, 06001meHNe, cucTeMaTu3anus 3Hanuii: "HepaBenctna"
234. TloTopenue, 006001IeHIE, cucTeMaTH3anus 3Hanui: "HepaBeHncrra"
535 [ToBTOpenue, 06061IIeHNE, cucTeMaTH3alus 3Hanuit: "[IpousBoaHas u eé 1
" mpuMeHeHue"
IloBTOpEeHHne, 0000MEHNEe, cucTeMaTu3alus 3Hanuii: "[Ipon3Bognas u eé
236 1
" npumeHenune"
537 [ToBTOpeHnue, 06001meHne, cucTeMaTu3aius 3Hanui: "[IponsBoanas u e€ 1
" npumeHeHue"
538 [ToBTOpeHnue, 06001mIeHNe, cucTeMaTu3aus 3Hanuii: "MHTerpan u ero 1
" npumeHeHue"
239. TloBTopenue, 0600IIeHIE, cCUCTEeMaTH3aus 3HAaHUH: "D yHKIUN"
240. Iloropenue, 06001IeHHE, cCUCTeMaTH3alus 3HaHui: "DyHKkuun"




241.  TloBTopenue, 00001IeHHE, cCUCTeMaTH3anus 3HaHui: "DyHkuun" 1

242. HroroBas KOHTpOJIbHas paboTa 1

243.  HWroroBas KOHTPOJIbHAsE paboTa 1

244, TloBTopeHue, 06001IeHNE, CHCTEMAaTH3aIUs 3HAHU I 1
O6o6maromiee nopropenue 11 nousTuii u MeTo 0B Kypca reomerpuu 10-11

245. KJaccoB, cucTemMaTu3anus 3Hanuil: "llapamienbHOCTh IPSAMBIX U INIOCKOCTEHN B 1
npoctpaHcTse”

246, Ob6o6maromee mosropenue 11 monsTuii 1 MeTo 0B Kypca reomerpun 10-11 1
KJIaCCOB, CUCTeMaTu3alus 3HaHuil: "Bektopsl B ipocTpaHcTBe"

247. OOoOmaromee nopropenue 11 nouaruit u meronoB Kypca reomerpuu 10-11 1
KJIaCCOB, CUCTeMaTu3alus 3HaHuil: "BekTopsl B mpocTpancTae”

248. OOoOmaromee nopropenue 11 nonaruii u MmeronoB Kypca reomerpuu 10-11 1
KJIACCOB, CUCTEMaTH3aIus 3HaHui: "OO0beM MHOTOIpaHHHKA"

249. OO6oO6maromee mosropenue 11 monaTuit u MmeronoB Kypca reomerpuu 10-11 1
KJIACCOB, CUCTeMaTH3aIus 3Hanuii: "O0beM MHOTOrpaHHUKA"
Ob6o6maromiee noropenue 11 nmonsTuit 1 MeTo 0B Kypca reomerpun 10-11

250. KJIACCOB, CUCTeMaTHu3aIus 3Hanuii: "[1o1maau moBepXHOCTH U 0O0BEMBI 1
KpYyTJbIX Ten"
Ob6o6maroiee noropenue 11 nmousaTuit 1 MeTo0B Kypca reomerpun 10-11

251. KJIaCCOB, cUcTeMaTHu3alus 3Hanui: "Ilnomaan noBepXxHocTu 1 00BEMBI 1
KpyTJbIx Ten"

252 Prorosas KOHTpOJIbHas paboTa 1

253- " Yrorosas KOHTpOJIbHast paboTa 1

254. [ToBTOpeHme, 0000IIEHNE U CUCTEMATH3aIIHsI 3HAHUN 1

255, Mcropus pa3BUTHS CTEPEOMETPHH KaK HayKH U €€ pojib B pa3BUTHH 1

COBPCMCHHBIX MHKCHCPHLIX U KOMIIBFOTCPHBIX TEXHOJIOT Ui




256. McTopus pa3BUTHS CTEPEOMETPUHU KAK HAYKU U €€ pOJib B PA3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

257.  Hcropus pa3BuTHs CTEPEOMETPUN KAK HAYKU U €€ pOJib B PA3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIMI

258, Mcropus pa3BUTHs CTEPEOMETPUN KaK HAYKU U €€ poJib B PA3BUTUH
COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

259 Mcropus pa3BuTHs CTEPEOMETPUN KAK HAYKU U €€ pOJIb B PA3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

260. Hcropus pa3BuTHs CTEPEOMETPUN KAK HAYKU U €€ pOJib B PA3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOIMI

261. Hcrtopus pa3BUTHs CTEPEOMETPUHU KaK HAYKU U €€ posib B PA3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

262. llpencraBieHue JaHHBIX C IOMOILBIO TAOJUI U 1UAarpaMM, ONUcaTelbHas
CTaTUCTUKA

263 Onprrsl PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

264. o o
Boruncnenue BeposiTHOCTEN COOBITUI C MPUMEHEHUEM (POpMYIT

265. BbluncneHue BeposTHOCTEN COOBITHI ¢ MpUMEHEHHEM IrpauyecKuX METOI0B:
KOOpAMHATHAas MpsimMasi, 1EPEBO, AUarpaMma Jusepa

266. o
CrnyualiHble BEJIMUMHBI U pacripeiesieHUs

267. V-
Marematnueckoe 0KMIaHUE CIIy4alHON BEJIMYUHBI

268. MaremaTuuecKkoe OKHAaHuEe CITyYaiiHON BETNMYHHbI

269. . "
KonTtponbHas padorta: "BeposaTHOCT U cTaTHUCTHKA

270. Bbruncnenue BeposiTHOCTEH COOBITUH C MpUMEHEHHEM (OpMYI U rpaduueckux

METOJ0B




271. Bbluncnenue BeposTHOCTEH COOBITHI ¢ TpUMeHEeHHnEM (PopMyIT U rpadudecKux 1
METO/I0B

272.  CryuaiiHble BeTUYMHBI U pacrpeeieHns. MareMaTHyeckoe 0K IaHue 1
CIIy4ailHOM BEJINYMHBI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 272




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

AJIT'EBPA
10 KUIACC
Kox .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3oBaHusi
pe3yJjbTara
1 Yucna 1 BIYUCICHUS
11 OnepupoBaTh MOHATHSMH: pPAIOHATBHOE M JACHCTBUTEIBLHOE YMHCIIO,
' OOBIKHOBEHHAsI U JECSTHUYHAs APOOb, TPOLEHTHI
12 BoinonuaTe  apudmernyeckue omepalud € pallMOHAIbHBIMU U
' JNEHCTBUTENbHBIMH YUCIaAMU
13 BoimonusaTe  mpuOMMOKEHHBIE — BBIYUCIICHHUS,  HUCIONB3YS  IpaBUIa
' OKpYTIJIEHUS, 1e]aTh IPUKUJKY U OLICHKY PEe3yJIbTaTa BRIYUCICHUN
OnepupoBarh MOHATHSMH: CTENIEHb C LIEJBIM [TOKa3aTeleM, CTaHAapTHas
14 ¢dopma 3anucH EeHCTBUTENBHOIO YMCIIA, KOPEHb HATYPaJbHOM CTENEHHU;
' HCIOJIb30BaTh MOJAXOAIIYI0 (POPMY 3allUCH JIEUCTBUTENbHBIX YUCEI IS
pelIeHns TPaKTUYECKUX 3a]a4 U IPEICTABICHUS JaHHBIX
OnepupoBaTh NMOHATUSMH: CHUHYC, KOCUHYC U TaHI€HC INPOU3BOJIBHOTO
1.5 yrja; MCIOJb30BaTh 3alllCh IPOU3BOJIBHOIO YIJIa 4epe3 OOpaTHbIE
TPUTOHOMETPUYECKHE (DYHKIIUU
2 VYpaBHeHMS U HEPABEHCTBA
OnepupoBarh MOHATUSAMU: TOKIECTBO, YpaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 paloHaIbHOE, MppaMOHAIbHOE YpaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPHUECKOE YpaBHEHUE
59 BoimonHATe mpeoOpa3oBaHUs TPUTOHOMETPHUUECKHUX BBIPAXKEHHH W
' pelarbs TPUrOHOMETPUUYECKUE YPAaBHEHUS
BhInonHATE TpeoOpa3oBaHus LENbIX, PAMOHAIBHBIX U UPPALMOHATIBHBIX
2.3 BBIDOKEHUII M pellaTh OCHOBHBIE THIBI IIENbIX, PAlUOHATIbHBIX H
HppalMOHATIBHBIX YpPaBHEHUI U HEPABEHCTB
24 [IpumeHsITh ypaBHEHUS W HEpaBEHCTBA AJIS PEIICHHUS MAaTeMaTH4YECKUX

3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00J1acTell HayKH U peallbHOM JKU3HU




MonenupoBaTh peajbHble CUTyallUd Ha SI3bIKe alreOpbl, COCTABIATH

2.5 BBIPA)KECHUS, YPAaBHEHMS, HEPABEHCTBA 10 YCJIOBUIO 33a4H, UCCIEI0BATh
MIOCTPOECHHBIE MOJIEIIU C HCIIOIb30BAaHUEM allllapara anreopsl
3 OyHKIIMU U Tpaduku
OnepupoBaTh MNOHATHAMH: (QYHKIHS, CHOCOOBI 3afaHusl (QyHKIHH,
3.1 00JIacTh OmpeneNeHuss W MHOXKECTBO 3HaueHUil (QyHKIuH, rpadux
(dhyHKIIMM, B3aUMHO 00paTHbIC PYHKITUN
> OnepupoBarh MOHATHAMH: YETHOCTh M HEUYETHOCTh (YHKIHMH, HYIU
' (YHKIIUY, POMEKYTKH 3HAKOTIOCTOSHCTBA
3.3 Wcnonb3oBatk rpaduku GyHKIAN 1T PEIICHUsT ypaBHEHUH
34 Ctpouts u uutTaTh rpaduku IUHEHHOW (YHKIUHU, KBAJAPATHUIHOM
' (GyHKINH, CTENCHHON (PYHKITNH C IeITbIM TIOKa3aTeIeM
Ncnonb3oBarek rpaduku QyHKIUE I WCCICIOBAHHS TIPOIECCOB U
35 3aBUCHUMOCTE MpU pEeHIeHUH 33/a4y U3 JAPYruX y4eOHBIX MPEAMETOB U
' peambHOM  JKM3HHW, BBIpaXaTh (OpMyJaMH  3aBHCUMOCTH  MEXIY
BETTMYUHAMU
4 Havana maTematuyeckoro ananusa
41 OnepupoBaTh TOHATUSAMHU: TOCIEIOBATENLHOCTh, apupMeTHdecKkas u
' reoOMeTpHUYECKas MPOTPECCHH
OnepupoBaTh NOHATHUAMU: OECKOHEUHO YOBIBaOIlas TeOMeTpUYecKas
4.2 mporpeccusi, CcyMMa OECKOHEYHO  yObIBaroIlell  IeoMeTpHuYecKOM
porpeccuu
4.3 3amaBath MOCIEA0BATEIHHOCTH PA3IUYHBIMU CIIOCOOAMHU
44 Hcnonb30Bare CBOMCTBA IOCIEIOBATEIBHOCTEN M MPOTPECCUNA IS
' pelIeHwsI peaabHBIX 33aa9 MPUKIIAJHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
51 OmnepupoBarh MOHATUSMH: MHOKECTBO, ONIEPAITIH HAJ MHOKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBI —ammapar Uil  ONHCaHHS
5.2 peabHBIX TMPOIECCOB U SIBICHHWM, TpPH pEIIeHWH 3adad W3 JAPYrux
Y4eOHBIX TIPEIMETOB
£ 3 OnepupoBaTh  MOHATHUSAMHU:  OIpENEICHUE, TEopeMa,  CIEICTBHE,

J0Ka3aTcJIbCTBO




11 KIIACC

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTeIbHOM NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
1 Yucna u BBIYUCIEHUS
OnepupoBaTh MOHATUSMHU: HATypaJIbHOE, ILIEJIO€ YMCIIO; HCIOJIb30BaTh
1.1 IIPU3HAKN JEJIMMOCTH LEIBbIX YHCEJ, PA3JIOKEHUE 4YHCIa Ha IIPOCTHIE
MHOJKUTENH JUIsl pelIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PALlMOHAJIBHBIM [10KA3aTEIeM
13 OnepupoBaTb  MNOHATUSAMHU:  Jorapum  yucia, JECATUYHBIE U
' HaTypajbHbIE JOrapupMbl
2 VYpaBHEHUS U HEPABEHCTBA
[IpuMmeHsITH CBOMCTBA CTENEHU JMJii IPeoOpa3oBaHUs BbIPAKEHUM,
2.1 OIEpUPOBATH IOHATHAMM: IOKA3aTEJIbHOE yPAaBHEHUE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPAaBHEHUN U HEPABEHCTB
BoimonHATe mpeoOpazoBaHUs BBIPAXKEHUM, COJIEpXKALIUX JIOTapU(MBbL;
2.2 OINEepUPOBATH MOHATUSAMHU: JIOTapU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO,
peliaTh OCHOBHBIE TUIIBI JJOrapu(PMUUECKUX YPaBHEHUM U HEPABEHCTB
2.3 HaxoauTs perieHus npocTelmux TPUroHOMETPUYECKIX HEPABEHCTB
OnepupoBaTb NOHATHUAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH U €€
2.4 pEIlIEHNE; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHWM Ul PEIICHUS
MPAKTUYECKHX 3aja4
25 Haxomute  pemieHHss OpOCTEHINIMX  CUCTEM M COBOKYITHOCTEW
' paloHaIbHBIX YPAaBHEHUN U HEPABEHCTB
MonenupoBaTh peanbHbIE CUTyallUM Ha S3bIKE€ aireOpbl, COCTaBIATh
25 BBIPQXCHMSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI IO YCJIOBHIO 33JauH,
' HCCIIEIOBaTh TOCTPOEHHBIE MOJENM C HCIOJIb30BAHWEM allapara
anreOpbl
3 OyHKIMH U TpaduKu
OnepupoBaTh TMOHATUSAMHU: TEpHOAWYECKAs (QYHKIHS, HTPOMEXKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOYKH KCTpeMyma (YHKIHUW, HAuOOJbIIee U

HanMCHBIICC 3HAYCHUA (IJYHKLII/II/I Ha MPOMCIKYTKE, UCIIOJIb30BAThL UX IJIA

uccieI0BaHus (PYHKIINH, 3aJaHHON TpaduKoM




OneprpoBaTh MOHITHIMHE: TpadUKH TOKa3aTEIbHOM, JIOTapU(MUYECKON 1

3.2 TPUTOHOMETPUYECKUX (YHKIMH; HU300pakaTb HMX Ha KOOPIMHATHOMN
IUIOCKOCTH U UCIIOJIBb30BAaTh JIJIs PEILICHUS] YPAaBHEHUI U HEPABCHCTB
N300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH TIpadUKH JIHMHEHHBIX
3.3 YpPaBHEHUH M HCIIOJIB30BATh HUX JUId DPELIEHUS CHUCTEMBl JIMHEMHBIX
ypaBHEHU U
34 Hcnonb3oBare rpadguku (GyHKUMN JUIsI UCCIEAOBaHMs IPOLECCOB U
' 3aBUCUMOCTEN U3 APYTrUX y4€OHBIX AUCLUIIINH
4 Hayana maremaTndeckoro aHanmsa
OnepupoBaTh MOHATUSAMH: HENpepbIBHAas (YHKIHSA, TMPOU3BOJHAS
4.1 (GYHKIIMHM; HCIONb30BaTh TEOMETPUYECKHI U (PU3UYECKHIl CMBICT
IIPOU3BOJHOM JUIS pELICHUs 3a1a4
4 HaxonuTe  mpou3BOAHBIE  3JEMEHTapHBIX  (QYHKIMHA,  BBIYUCIATH
' IIPOM3BOJIHBIE CYMMBI, IPOU3BECHUS, YACTHOTI'O (DYHKIUI
Hcnonp30BaTh NPOM3BOJIHYIO JUIA  MCCIENOBaHUA (PYHKUMM Ha
4.3 MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATH PE3yJIbTaThl UCCIEAOBAHUSA K
MOCTPOEHUIO TpaduKOB
4 Hcnonp30BaTh TPOU3BOJAHYIO I HAXOXKACHUSI HAWIYYILEro peleHus B
' IIPUKIIAIHBIX, B TOM YHCJIE COLUAIIBHO-DKOHOMUYECKHX, 3a7a4ax
A5 OnepupoBaTh MOHATHAMHU: MEpBOOOpa3Has W WHTErpaj; IOHUMATh
' reOMETPUUYECKUN U (PU3NYECKUI CMBICIT UHTErpajia
46 Haxomuts mnepBooOpa3zHble 3JIEMEHTapHbIX (PYHKUMH, BBIYUCIATH
' uHTerpan o popmyne Herorona — JleitOnura
47 Pemarp npukiaaHble 3a1a4d, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKOTO

)41 (bI/I3I/IquKOl"O XapakTepa, CpEACTBAMU MATEMATUYICCKOTO aHAJIN3a




I'EOMETPUA

10 KIIACC
Kox .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, NPsAMasi, INIOCKOCTb
. [IpuMeHsTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IPU pEIICHUU
' reOMEeTPHUECKUX 3a]a4
23 OmnepupoBaTh MNOHATUSAMM: MAPAUIENBHOCTh M TEPIEHIUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
. KnaccugunupoBars B3aMMHOE pacloIOXKEHUE MPSAMBIX U IJIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUAMU: ABYIPAHHBIN Yrojl, TPaHH JIBYTPAaHHOIO YIJIA,
7.5 pedpo ABYIpaHHOTO yIiia, JUHEHHBIA Yo IBYTPAHHOTO yIJia, FpaaycHas
Mepa JBYTPaHHOIO yria
26 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHUK, BBINYKJBIM M HEBBITYKJIbIN
' MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAHHMKA, IPaBUIIbHBI MHOTOTPAHHUK
24 Pacnio3HaBaTh OCHOBHBIE BMJIbI MHOTOTPAHHUKOB (IIMpaMuAa, MpU3MA,
' MPSIMOYTOJIBHBIN TTapajuieNenumne, Kyo)
KnaccupunupoBare  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS s
28 kinaccuukanuu  (BBIMYKJIbIE UM HEBBIMYKJblE  MHOTOI'DAaHHHKH,
' MpaBWIbHBIE MHOTOTPAaHHUKH, TIPSAMbIE M  HAKJIOHHBIE IPHU3MBL,
napaiesIenune bl)
29 OnepupoBarb HNOHATUSAMU: ceKymas IIJIOCKOCTB, CEYeHue
' MHOTOTPaHHUKOB
210 OOBSCHATH NPUHLHUIIBI  MOCTPOCHUSI CEUYEHUH  MHOTOTPAHHUKOB,
' HCIIOJIb3YSl METO/ CJIEIOB
Crpouth ce4eHUs MHOTOTPAHHUKOB METOJOM CJEJO0B, BBINOJIHATh
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QHUTYD:

BHJI CBEpPXY, COOKY, CHU3Y




7.12

Pemate 3aaun Ha HaAXOXACHUE TE€OMETPUUCCKUX BEIIMUMH IO 0Opas3iaM
WU alNrOpUTMaM, MPUMEHSSI W3BECTHBIE AHAIMTHUYECKHUE METOAbl MpHU
pELICHUM CTaHJIAPTHBIX MAaTeMaTHYECKUX 3ajlad Ha BBIYUCIICHUE
pacCTOSTHUM MEXIYy JBYMsI TOYKaMM, OT TOUKH JIO MPSMOM, OT TOUYKHU 0

IIJIOCKOCTH, MEXKAY CKPCIIHUBAOIIUMHUCA ITPAMBIMHA

7.13

PemraTe 3aaa4i Ha HaXOXACHUC I'COMCTPHUYCCKUX BCIWYHH I10 o6pa3uaM
WK aJIropuTMaM, IMPUMCHASA HU3BCCTHLIC AHAJIUTHUYCCKUC MCETOAbI IIPpH
PEIICHUU CTaHAAPTHBIX MAaTCMAaTHYCCKUX 3aJad Ha BBIYHCIICHUE YIJIOB
MCXKAY CKPCIIHUBAIOUMIMMHUCA IPAMBIMH, MCKIY Hp?[MOI71 1 IJIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, IBYI'DAHHBIX YI'JIOB

7.14

7.15

Beruucisate 00bEMBI M IUIONIIAJIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (GOPMYJI, BEIYUCIISTH COOTHOIICHUS
MEXIY IUIOIIASIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOI'OrpaHHUKOB

OnepupoBaTh MOHATUSIMH: CUMMETPHsSI B IMPOCTPAHCTBE, LEHTP, OCh U

IIOCKOCTb CUMMCETPHHU, ICHTP, OCh U IINIOCKOCTb CUMMCTPHH (I)I/Il"prI

7.16

7.17

7.18

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPNPETHPOBATH HHPOpPMAIUIO O
MIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUrypax, MpPEACTaBICHHYI Ha
YepTekKax U pUCYHKax

[IpumensTs reomerpuueckue (BaxkThl AJI PELIEHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANONarallluX HECKOJIbKO WIaroB pPELICHUs, €CIA YCIOBHUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopMe

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPU PCHICHUU CTCPCOMCTPUICCKHUX 3a/1av

7.19

7.20

HpI/IBOI[I/ITL MNPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTCf/'I B IIpUpoJAc u

JKU3HH, paCliO3HABATh IIPOABJICHUEC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

[IpuMeHsTh NOTydYeHHbIE 3HAHUS Ha MIPaKTHKE: aHAIU3UPOBATh PeaIbHbIE
CUTyalluu W MPHUMEHATh HU3YYEHHBIE IIOHATHS B IIPOLIECCE IIOMCKa
penieHus MaTeMaTHYECKH chopMyIHpOBaHHON po0GJIEeMBI,
MOJIETUPOBATh PEAbHBIE CUTyallMM Ha SI3bIKE T€OMETPUH, HCCIIEN0BATH
MIOCTPOEHHBIE MOJENIU C MCIOJIb30BAHUEM I€OMETPUYECKUX MOHATHH U
TEOpeM, armapara aiaredpsl, pemaTh MPaKTHYECKUE 3a7aui, CBA3aHHBIC C

HaXOXIACHUEM I'COMETPHUICCKUX BEINYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHATUSIMU: UIMHIPUYECKAs TOBEPXHOCTh, 00pa3yromme
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LIMIMHIpP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3yromue KOHHYECKOH  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUs
6.4 KiaccudumupoBarh B3aUMHOE PacmoioKeHHE cPephl U TIOCKOCTH
OnepupoBaTh MOHSATUSIMU: IIAPOBOW CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHHE IIAPOBOTO CIIOSI, BHICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbrancnsate 00bEMBI M MIIOIMIAAM TOBEPXHOCTEH TeN BpallCHHS,
' TE€OMETPHUYECKUX TEJI C PUMEHEHUEM (HOopMyIT
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHK, BIHCaHHBIM B cdepy u
6.7 OINMCAHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIN TEJI0
BpallleHus
68 BbHCHSATE COOTHOIICHHS MEXIy IUIOMIAIIMHU TOBEPXHOCTEH W
' 00BbEMaMHU TOJOOHBIX TEIT
6.9 N300paxkaTh n3ydaemble QUTYpPHI OT PYKH M C MPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BeIMonHATE (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHI CBEpPXY, COOKYy, CHH3Y; CTPOUTHh CEUCHHsS Tl
BpalleHus
W3Brekatb, MHTEPIPETUPOBATH M TPe0OpPa3OBLIBATh WH(GOPMAIIUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NPEICTaBICHHYIO Ha
YepTekax U pUCYHKaX
[TpumeHsTh TeoMeTpuUYecKrue (PaKThI AJSl PEHICHUS CTEPEOMETPUUCCKIX
6.12 3aj1a4, MPEIIONAaraloliX HECKOJIbKO MIaroB PEIICHUS, C€CITH YCIOBHS
MPUMEHEHHUS 3aJlaHbl B ABHOU (hopme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTh ,Z[GﬁCTBHSI CJIOKCHUSA BCKTOPOB, BBIYUTAHHWSA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakKMMH CBOMCTBaMU OHH

o0J1amaroT

6.15

HpI/IMerlTB IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CIIOKECHUHU BEKTOPOB

6.16

OHCpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B ITPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLI

6.17

Haxoauth cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YMCIO, yroj
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BE/ICHUE, PACKIAIbIBaTh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemats HpOCTCﬁIHPIG reOMCTPpUUYCCKUC 3aJa4ud Ha JIIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O ME€TOa

Pemars 3aJadd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUMYHUH II0 06pa3uaM HJIK aJIrTOpUTMaMm,
MMPpUMCHAA HU3BCCTHBIC METOJBI npu pPEeIICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

[IpuMeHATh mpocTEeHIIME NPOrpPAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

6.22

IIpuBOAUTE NMpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

[TpuMeHsTh TOJIydeHHbIE 3HAHHUA Ha IpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTYyallUd U TPUMEHSATh H3y4YEHHbIE TOHATHSA B IIpoOIEcce
MOKCKAa pEIIeHUs MaTeMaTU4eCKu C(HOPMYIUPOBAHHON MpOOIEeMBI,
MOJIEJIMPOBATh pealibHble CUTYallMuu Ha SI3bIKE F€OMETPHH, HCCIeA0BaTh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T€OMETPUYECKUX IMOHATHH U
TeopeM, amnmnapara anreOpsl, pemaTrh NPakTUYeCKUe 3a1a4l, CBSI3aHHBIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BEIINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

AJI'EBPA

10 KITACC

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Kon
1 Yucna v BIYKCICHUS
Panmonanbupie  umncna. OOBIKHOBEHHbIE M JIECSATUYHBIE JApPOOH, IPOLEHTHI,
OeCKOHEUHBIE  TEpHOAMYECKHe  ApoOu.  ApudmeTrHdyeckne  Omepamuu ¢
11 paLMOHATIBHBIMU YHMCIIaMH, IPpeoOpa30BaHUs YUCIOBBIX BblpaxkeHui. [Ipumenenue
npoOeil U MPOIEHTOB JUIsl PEIICHUS MPUKIAIHBIX 3a7ad M3 Pa3IMYHBIX OTpaciei
3HAHUM U peaIbHOM )KU3HU
JeiictBuTenpHble  yKcnaa.  PanuMoHanmbHBlE M MppalMOHAIBHBIE — YMCIIA.
1.2 Apudmerndeckne omnepanuu C JACHCTBUTEIBHBIMH 4YuciIaMu. [IpuOmmkéHHbIE
BBIYMCIICHHS, IPAaBUJIa OKPYTJICHHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUH
Crenenp ¢ mensiM mokaszareneM. CrtaHgapTHas (opma 3amucu JeMCTBUTENBHOTO
13 yncna. Mcnons3zoBanue nogaxoxasiei (GopMbl 3alUCH JIEHCTBUTENBHBIX YHCEN IS
pelIeHNs MPAKTUYECKHX 3a/1a4 U PEACTABICHUS JaHHBIX
14 Apudmerndecknuil KOpeHb HaTypajdbHOM cTeneHH. J[eHcTBUS ¢ apupMeTHUECKUMU
' KOPHSIMU HaTypaJbHON CTENIEHU
15 CuHyC, KOCMHYC M TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTe€HC YKCIOBOI0 apryMeHTa
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 ToxkaecTBa 1 TOXKECTBEHHbIE MPeoOpa30BaHuUs
59 [Tpeobpa3zoBanue TPUTOHOMETPUUYECKUX BBIPQ)KCHU. OcHOBHBIE
' TPUTOHOMETpHUUYECKHE (HOPMYJIBI
23 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHCTBA. Mertop
' MHTEPBAJIOB
2.4 Pemenue nensix U ApoOHO-pAIMOHAIBHBIX YPAaBHEHU U HEPABEHCTB
2.5 Pewienne nppanuoOHaIBHBIX YPAaBHEHUN U HEPABEHCTB
2.6 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN
2.7 [IpumeHeHne ypaBHEHHMI 1 HEPABEHCTB K PELICHUIO0 MaTEMaTHUECKUX 3a/1a4 U 3a7a4




W3 pa3InYHBIX 00J1acTel HAYKU U PEATbHON KU3HH

3 DyHKINUH U TpaPUKH
31 OyHknus, crnocoObl 3amanus ¢yHkiuuu. ['padux ¢yHknuu. B3zaumHO oOpaTHBIC
- byHKIIUN
3.9 Ob6nactp ompeneneHUs W MHOXKECTBO 3HaueHud ¢ynkumu. Hymn dyHkmmm.
' [TpoMexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU
33 Crenennass (yHKIuS C HaTypaJbHbBIM M ILENbIM IOKa3ateneM. E€ cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
34 TpuronomeTrpuyeckass OKpy>KHOCTb, ONpPEEICHUEe TPUTOHOMETPUYECKUX (DYHKIUH
' YHCIIOBOTO apTyMEHTa
4 Hauana matemaTundeckoro aHaiausa
a1 [MocnenoBarenpbHOCTH, CHOCOOBI 3aJaHHs IOCIEAOBAaTEIbHOCTEH. MOHOTOHHBIE
' MOCIIE0BATEIbHOCTH
ApudmeTrnueckas M TeoMeTpuyeckas Imporpeccud. beckoHedHO yObIBaromas
45 reomerpuueckas nporpeccusi. CymMma OECKOHEUHO YOBIBAIOIIECH I'€OMETPHUYECKON
' nporpeccuu. dopmyna CIOXKHBIX NPOLEHTOB. VCmonb30BaHUE MPOTPECCHH  JUIS
pelIeHus peabHBIX 3a/1a4 IPUKIIAJHOTO XapakTepa
5 MHOXecTBa U JIOTUKa
MHoxecTBO, omepanuu Haja MHOxecTBaMu. Jluarpammbl Oiinepa — BenHna.
5.1 [IpuMeHeHne TEOPEeTHKO-MHOKECTBEHHOTO armapara s OIHCaHUS peabHBIX
MIPOILIECCOB U SIBIICHUH, MPU PEUICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeICTBHE, 10Ka3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BIYUCTIECHUS
1.1 Hatypanbablie u nensie yrcna. [I[pu3Haky 1eIMMOCTH HEeNbIX YHCeNT
1.2 CreneHsb ¢ paliOHANBHBIM MTOKa3zaTeneM. CBOWCTBA CTEICHH
1.3 Jlorapudm uyucna. /lecaTuynble U HaTypaibHbIE JOrapupMbl
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BBIPAKEHHA, COACPIKAIIHNX JIOTAPU(MBI
2.2 [IpeoOpazoBaHue BEIpaXEHUH, COACPIKAIIUX CTEIICHHU C PAIlMOHATHLHBIM




I1oKa3aTcjIcM

2.3 IIpyMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 Iloka3arenbHble ypaBHEHUS M HEPABEHCTBA
2.5 JlorapudmMuueckre ypaBHEHHsI U1 HEPAaBEHCTBA
26 Cucrembl JHMHEHHBIX ypaBHEHWH. PelleHne MNpUKIAagHBIX 3a7ad C I[IOMOUIbIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMpl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHHUN U HEPABEHCTB
28 IIpuMmeHeHne ypaBHEHNH, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMaTHYECKUX 3a7a4
' U 3aJa4 U3 pa3jIMyuHbIX 001acTell HayKH U pealibHOM JKHU3HU
3 OyHKIMH U TpaPuKH
Oynkius. Ilepuogmueckue ¢yHkuuu. [IpoMeXyTKH MOHOTOHHOCTH (DYHKIIWH.
3.1 MakcuMymbl ¥ MUHUMYMBI (yHKUMUA. HauOonbliee ¥ HavMeHbllee 3HAYCHHE
(GyHKINN Ha TPOMEXKYTKE
3.2 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.3 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpadUKH
3.4 Hcnonb3oBanue rpadukoB GyHKIMN A7 pelIeHUs] ypaBHEHUH 1 JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB (GyHKIMH A8 HMCCIEIOBAHUS  NPOLIECCOB U
3.5 3aBUCHMOCTEH, KOTOpblE€ BO3HUKAIOT MpPHU pPELIEHUU 3aJad W3 JIPYrux YydeOHBIX
IIPEIMETOB U PEAIBHOM JKU3HU
4 Havana maTremMaTnyeckoro aHanusa
4.1 HenpepbiBHble pyHKIIMN. METOA HHTEPBAIOB /JIs peIlIeHUs] HEPABEHCTB
4.2 ITpouzBonnas ¢pyHkuuu. ['eomerprueckuii 1 GU3NIECKU CMBICI TPOU3BOIHOM
43 [IpousBonHbie 3yeMeHTapHbIX (GyHKIUH. DOpMyNbl HAXOXKACHUS MPOU3BOJHOU
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (PYHKIIUN
[IpuMeHeHHe TNPOU3BOAHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.4 skcTpeMyMbl. Haxoxnenne HanOONbIIEro U HAaUMEHbIIEro 3HaueHHUs (QYHKIUU Ha
OTpE3Ke
IIpumeHeHre NpOU3BOAHOM JUIsl HAXO0XKIEHUS HaWIY4IlIEro pEelIeHHs B PUKIIAAHbBIX
4.5 3aMavax, JUIA OMNpPEACNICHUs CKOPOCTH TIporecca, 3agaHHOTO (OpMYJION Wi
rpaduKom
4.6 IlepBooOpasnas. Tabnuia nepBooOpa3HbIX
47 WuTterpan, ero reoMmeTpuueckuii u pusnueckuii cmMpici. Beruncienue uaTerpaia mo

dbopmyne HetoTona — JleiiOauia




I'EOMETPUA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

['eomeTpus

7.1

OcHOBHBIE TOHATUSA CTEpEeOMETpUH. Touka, IpsiMas, IIOCKOCTb, IPOCTPAHCTBO.
[lonsiTne 00  aKCMOMATUYECKOM  IMOCTPOEHUM  CTEPEOMETPUU:  AKCHOMBI

CTCPCOMETPHUU U CICACTBUA U3 HUX

7.2

B3aumHoe  pacrnosokeHue OpsIMBIX B IPOCTPAHCTBE:  IE€pPECEKaIOLIUecs,
napajuiefibHble M CKpeluBaromuecs mnpsMele. [lapamienbHOCTh MOPSMBIX U
IJIOCKOCTE B  MPOCTPAHCTBE: MapajulelibHbIe TPsIMbIE B  MPOCTPAHCTBE,
NapaJyIeIbHOCTh TPEX MPSAMBIX, MAPAIUIETBHOCTh MPSAMON U IUIOCKOCTH. YTJBI C
COHANPABJICHHBIMU CTOPOHAMH, VYIrOJd MEXIy NpsIMBIMH B TIPOCTPAHCTBE.
[TapanmiensHOCTh MIOCKOCTEH: MapauleNbHbIe IMJIOCKOCTH, CBOMCTBA MapaljieNbHbIX
miockoctei. [Ipocrteiimme mpocTpaHCTBeHHBbIE (DUTYpPHI HA IIOCKOCTH: TETPadp,

Ky'6, napajijieJICnmIic [, IOCTpOCHUE Ce4YeHUI

7.3

IlepneHAUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJAPHBIE IPsMBIE B
IIPOCTPAHCTBE, MPSMBIE aPAIJIENbHBIE U IEPIIEHIUKYIISIPHBIE K INIOCKOCTH, IIPU3HAK
NEPHEHANKYJIAPHOCTH IIPSIMOM U IIOCKOCTH, TEOPEMA O NPSMOM NEPIEHAUKYIAPHON
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIrOJd MEXAYy IMpsSMOM H IUIOCKOCTBIO,
JBYI'PAaHHBIA yroJI, JMHEHHBIM Yroia nAByrpaHHoro yria. IlepneHpukynsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO INIOCKOCTH, PACCTOSHHE OT NIPSIMOM 110
IUIOCKOCTH, MPOEKIUS (PUTYphl Ha TUIOCKOCTh. [leprneHauKynspHOCTh MIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYIAPHOCTH  JIByX  IUlockoctel. Teopema o  Tpéx

NEpNCHAUKYJIApax

7.4

[loHATHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTHI MHOIOIDAHHMKA, BBIYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: N-yronpHas
npu3Ma, TPaHU U OCHOBAHHUS MPU3MBI, NpsiMas U HAKJIOHHAs MPHU3MbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Msbl. [lapamienenumes, mpsAMOYTOIbHBIN NapaIIeIeHIE]]
u ero csorcrsa. [Iupamuaa: N-yrojabHas nupamuia, TpaHd U OCHOBAaHUE ITHUPAMU/IBI,
OOKOBas M IOJIHAs MMOBEPXHOCTb MUPAMHUIBI, IPABUIbHAS M yCEUEHHAs MUPaMUAA.
OneMeHTsl NpuU3Mbl U nOHpaMuibl. llpaBUiIbHBIE MHOTOTpaHHUKHU: IIOHSATHE

MPaBWJIBHOTO MHOTOTpPaHHMKA, MpaBUJIbHAs NpU3Ma M MpaBWIbHAS MHpPAMHUAA,




MpaBWIbHAs TPEYrojbHasl MUpaMUAa U IPaBWIbHBINA TeTpasap, Ky0. [lpencrasnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

7.5

CI/IMMCTpI/IH B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTEIIBHO TOYKH, pr[MOﬁ,
IUIOCKOCTH. DJICMCHTBI CUMMCTPUHU B IMHUpaMUJax, MapajijiCjCururcaax, rmpaBUJIbHbIX

MHOTI'OI'PaHHHUKax

7.6

Bbluucnenue 351eMEeHTOB MHOIOTpaHHMKOB: p&Opa, AuaroHanu, yrisl. Ilmomans
OOKOBOM ITOBEPXHOCTH U TIIOJHOM IIOBEPXHOCTU MPSAMOM NPU3MBI, IUIOIIA]b
OCHOBaHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTHU MpsAMOM mpu3Mbl. [Tnomans 6oxkoBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IIPABUIBHOM IHMPAaMUJIBI, TEOpeMa O IUIOLIAIH

yceuénHoit nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

1.7

HOI[O6HBIC TCJIa B ITPOCTPAHCTBC. CooTHoIICHUS MCKAY IUIOIAaAsIMU HOBerHOCTeﬁ,

00BpEMaMU TTOOOHBIX TEN

11 KVIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

I'eometrpus

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yroIIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
HWIMHIPUYECKON TOBEepXHOCTH. [{MmuHAp: OCHOBaHWS W OOKOBas MOBEPXHOCT,
oOpa3ytomas U oCh, TUIOIaAb OOKOBOW M MTOJIHOW TTOBEPXHOCTH

Konundeckas moBepXHOCTh, 00pa3yrolie KOHUYECKO MOBEPXHOCTH, OCh M BEpIIIHHA
KOHHMYECKOW ToBepXxHOCTU. KOHyC: OCHOBaHME W BepIIMHA, OOpa3yromas u OcCh,
MJI0Maas OOKOBOW M TIOJIHOM TIOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpa3yroIlue u

BbICOTA, OCHOBAHUA 1 OoxoBas TTOBCPXHOCTDH

6.3

6.4

6.5

Cdepa u map: ueHTp, paauyc, Iuamerp, MIONMaab NoBepXHOCTH chepbl. Bzanmuoe
pacrioyio’)keHue cepbl U IUIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe, IIomaib
cdepbl

N300paxkeHue Ten BpameHNs Ha INIOCKOCTH. Pa3BépTka muaMHApa U KOHYyca

KOM6I/IHaI_II/II/I TCJI BpallCHUA W MHOI'OIPAaHHUKOB. MHOFOFpaHHI/IK, OIMCaHHBIN

okoJio chepsl, chepa, BliMcaHHAs B MHOTOTPAHHUK, WM TEJIO0 BpallleHus

6.6

[Tonsstue 06 oO0nEme. OcHOBHBIE CBOWMCTBAa 00BEMOB Tel. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TIapayuienienumnena u ciaenctBus w3 He€. OO0bEM uIMHApA,

KoHyca. O0bEM 1mapa u miomanb cepsl

6.7

[Tomobuple Tema B mpoctpaHcTBe. COOTHONICHHS  MEXIY  IUIOMIAISIMU




6.8

6.9

6.10

MMOBEPXHOCTEH, 00hEMaMH MOAOOHBIX TET

Ceuenust nunuHApa (MapajuieibHO U MEPIEHIUKYISIPHO OCH), CEUEHUs KOHYca

(mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE Yepe3 BEPILNHY), CEUECHUS 11apa

Bexktop Ha miockoctd M B mpocTpaHcTBe. ClOXKEHME M BBIUUTAHUE BEKTOPOB.
YMHO)eHuEe BekTopa Ha uucio. PasnoxeHune BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mnapamienenunena. PemeHune 3ajmad, CBA3aHHBIX €

MIPUMEHEHHUEM MPaBIII JCHCTBUI C BEKTOpaMU

[IpsimoyronbHasi cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopaumHaTel BeKTOpa.
[Ipocreiimue 3amauyn B KOOpAMHATAX. YTod MeXAy Bekropamu. CkaisipHoe
MPOU3BE/ICHUE BEKTOPOB. BhIUUCICHHE YITIOB MEXKAY NMPSAMBIMU U TUIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIICHUHA FEOMETPUYECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/ILHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (opMynupoBaTh W ONEPUPOBATH MOHATUSMM: OIpe/elIeHue,
aKCUOMa, TeOopeMa, CIEACTBUE, CBOICTBO, IPU3HAK, J0Ka3aTeNIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KICHHE, MPUBOIAUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKINH;
IIPOBOAMTH  JIOKA3aTEIbHBIE pPACCY)KIEHUS IpU pPELIEHUH 3ajad,
OLICHUBATh  JIOTMYECKYIO  HPAaBUIBHOCTb  PACCYXKACHUH;  yMEHHE
ONEepUpPOBATh MOHATUSMHU: MHOXECTBO, IMOJAMHOKECTBO, OINEpally Haj
MHOJKECTBAMH; YMEHHME HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar /Ui ONUCaHUs pealbHbIX MPOIECCOB U SBJICHUHN U IIPU PELICHUN
3ajja4, B TOM 4HCJIE€ W3 JPYTUX Y4YeOHBIX TNPEAMETOB; YMEHHE
ONepUpOBaTh MOHATHAMM: Tpad, CBSI3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue omnepupoBaTh MOHSATHSAMHU: HATypaIbHOE YHCIIO, IIEJI0€ YHCIIO,
CTEMeHb C IIENIBIM MOKa3aTejaeM, KOPeHb HATypalbHON CTENEHHU, CTETIeHb
C palMOHATBHBIM  TIOKa3aTelIeM, CTeNeHb C  JICWCTBHTEIBHBIM
MoKasarenem, JiorapudM YUClIa, CHHYC, KOCHHYC M TaHIEHC
MPOU3BOJIBHOTO YHCIA, OCTATOK IO MOMYI0, pallMOHAIBHOE YHCIIO,
HppalMOHAIbHOE  YHCJIO,  MHOXECTBA  HATYPAJIbHBIX,  IIENBIX,
paloOHaTbHBIX, JEUCTBUTENBHBIX UYHCENT, YMEHHE HCIOJIb30BaTh
IMPpU3HAKHU OCIMMOCTH, HauMeEHbIITNN O6HIPII71 JACIUTCIIb U HANMCHBIIICC
oOmiee kpaTHoe, anropuT™M EBKIna Mpu pelieHru 3aaad; 3HaKOMCTBO C
pPa3NMYHBIMH ~ TIO3WIMOHHBIMH  CHCTEMaMH  CUHUCIICHHS,  yMEHHE
BBIIOJIHATL BBIYUCIEHHE 3HAUCHUU U Hp806pa3OBaHI/ISI BI:Ipa)KCHI/Iﬁ cO
CTENEeHsAMH M JorapudmMamu, MpeoOpa3oBaHUs IPOOHO-PAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHUEC OINCPUPOBATH IMOHATHAMU: IMOCJICAOBATCILHOCTD,




apudmMeTHuecKas nporpeccus, reoMeTpuIecKas nporpeccus,
OeckoHeYyHO yObIBaromiasi TEeOMETpHYECKass Mporpeccusi; yMEHue
3aJjaBaTh MOCJIEI0BATEIbHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONepUpOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apIyMEHT KOMILIEKCHOTO
yruciaa, ¢GopMa 3alucHd  KOMIUIEKCHBIX dHcell  (TeoMeTpudeckas,
TPUIrOHOMETpHUUYECKass W  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUue NEHCTBUS C KOMIUIEKCHBIMU YHWCIIAaMH; TMPHUBOJHUTH
OPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3x3, onpenenurenb  MaTpULBL,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHHe OonepupoBaTh MOHATUAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOrapu(PMUUECKHE, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHATUSMH: TOXIIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHHE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUIBHOCTH
YpPAaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb YypPaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3IMYHBIX IMPUEMOB; PEIIATH
YpAaBHEHUsI, HEPAaBEHCTBA M CHUCTEMBl C NApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JI PEUICHUS MAaTeMAaTHYECKHUX

3a]a4 U 3a]1a4 U3 pa3IuvHbIX 00JacTel HayKu U peaIbHOM JKU3HU

YMenue onepupoBaTb MNOHATUSIMH: (YHKUIUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OrpaHMYEHHOCTb (PYHKIMH, MOHOTOHHOCTb
GyHKIMM, SKCTpeMyM (QYHKIHH, HauOOJIblIee U HAaMMEHbIIee 3HAYCHUS
(GYyHKLIMU HA IPOMEKYTKE, HEpepbIBHAs (DYHKIIMS, aCUMITOTHI rpaduka
¢byHKIMY, TIepBasi U BTOpas MPOU3BOJHAsA (DYHKLMHU, TEOMETPUUYECKUN U
¢u3nueckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; YMEHHE HAaXOIUTh aCUMNTOTHI rpaduka (yHKIUH; yMEHUe
BBIUNCIIATh IPOU3BOJAHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMN (YHKIUI, HAXOAWUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKLIMY; yMEHUE HAaXOJUTh NPOU3BOIHBIE 3JIEMEHTApHBIX (YHKIUH;
YMEHHE UCMOIb30BaTh MPOU3BOJIHYIO JUIsl HCCIENOBaHHUA (DYHKIU,
HaXOJUTh HAWOOJBIIME M HAUMEHBIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpaMKi MHOTOYJIEHOB C HUCIOJb30BAaHMEM allapaTta MaTeMaTH4YeCKOTo
aHaINM3a; MPUMEHATh NPOU3BOAHYIO MJII HAXOXKAECHUS HAWIYy4dlIEro

pE€UmiCHUA B NPHUKIAJHBIX, B TOM YHCJIIC COHAIBHO-DKOHOMHWYCCKHUX M




GU3HYEeCKUX 3a7a4ax; HAXOAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO
I/IHTeI‘paJIa; HpI/IBOI[I/ITL HpI/IMCpr MATEMATHUYCCKOI'O MOI[CJII/IpOBaHI/ISI C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (yHKIMM, oOpaTHas
GyHKIMSA, KOMIO3UIUS (YHKUUH, TUHEWHas (yHKUWSA, KBaJpaTHUHAS
byHKIHS, parmoHanbHas byHKIIHS, CTeIeHHas dbyHKIIHS,
TpUroHOMeTpuuYeckre  (QyHKIMH, O0OpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKUMM, @OKa3aTelabHas M Jorapudmuyeckas (QYHKLUUU; yMEHUE
CTpOUTH TpadUKH H3YyYCHHBIX (YHKIWH, BBIIOJIHATH IMPeoOpa3oBaHUs
rpaduKoB (YHKLUH, UCIIOJIB30BaTh TPapUKH sl U3yYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPU PEIICHUH 337ad U3 APYIHX Y4EOHBIX NMPEIMETOB H
3ajjay U3 pealbHOM JKU3HU; BbIpaXaTb (OPMYJIaMu 3aBUCUMOCTU MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOiicTBa W rpadukm QyHKOMA Ui
pelleHys] ypaBHEeHUH, HEPaBeHCTB U 3a/1au ¢ IapaMeTpaMu; n300paxkaThb
Ha KOOpPAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHH,

HCPABCHCTB U UX CUCTEM

VYMeHue pemath TEKCTOBBIE 33/1a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha ABM)KEHUE, pabOTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAaJIOTH, 3314 U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHMs, HEPaBEHCTBA U MX
CUCTEMBI II0 YCIOBHUIO 3aJayM, MCCIEAOBATh IOJYYEHHOE PEIICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB;, YMEHHE MOJEIUPOBAThH
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCIOBHIO 3aJa4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJCIHA C HCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PEe3yIbTaT

YMeHue onepupoBaTh MOHATUSIMU: CpeAHee apuPMeTHUECKOe, MeruaHa,
HauOoJiblllee W  HAWMEHBINIEE 3HAUCHWs, pa3Max, JHUCIepPCHus,
CTaH/JapTHOE OTKJIOHEHHE YHCIOBOrO Habopa; YMEHHE W3BIIEKaTh,
WHTEPIPETHPOBaTh WH(OOPMAIMIO, TPEICTAaBICHHYIO B TabmuIax, Ha
quarpammax, rpadukax, OTpaskarollyr0 CBOWCTBA peallbHbBIX MPOIIECCOB U
SBJIGHUH; MPEACTaBIATh HH(OOPMALIHIO C TOMOIIbIO TAOJUI U THArPaMM;
UCCJIE0BATh CTAaTHUCTUYECKUE JaHHbIE, B TOM YHCJIE C IMPUMEHEHUEM
rpaguueckux METOJOB M  JJIGKTPOHHBIX  CPEICTB; TrpauuecKu
UCCIIEIOBAaTh COBMECTHBIE HAONIOACHHS C TOMOINBIO JUarpaMm

paccerBaHMs U JTUHEUHOU pEerpeccuu




YMeHue ornepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSTHOCTH CIIY9alHOTO COOBITUSI; YMEHHUE BBIYHCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOJIOB; HPUMEHSThH
(GOpMyITBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (POpMyIy IOJHON
BEpOATHOCTH, hopmyny bepHyiu, KoMOMHATOPHBIC (GAKThl U (POPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHUH; yMEHHE OIEepUPOBATH
NOHATUSIMH: CIIlydaiiHas BEJWYHMHA, pacClpeleiecHue BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCHUS M CTAHJAPTHOE OTKIOHCHHE
CIlyuallHOW  BEJIMYWHBI, (QYHKIUU paCIpElesieHuss W  IUIOTHOCTH
PaBHOMEpPHOTO, TOKA3aTeIbHOTO W HOPMAJBHOTO PaCHpelesICHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX PACHpPEICICHUH JUIsI
peIIeHUs 3aJa4;, 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/IbI BBIOOPOYHBIX HCCIICAOBAHUI, YMEHHE IPHBOIAUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIIMX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE OTICPUPOBATh MOHATHIMHU: COYCTAaHHE, EPECTAaHOBKA,
YHCII0O COYCTAHWM, YHCIO TIEPEeCTaHOBOK, OWMHOM HprOoTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DaKTHI M PACCYKICHUS AJISl PEeLICHUS 3a7a4;
OIICHHBATH BEPOSTHOCTH  PEATBHBIX COOBITHIA; COCTaBIISTh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘ICHHLIﬁ pe3yibTar

YMeHue omnepupoBaTb IMOHATUAMHU: TOYKa, INpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yroi,
JBYIpaHHBIA yroj, TPEXTPaHHBIM Yroil, CKpPELIMBAIOLIUECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEW, yroi
MEXY NPSMBIMHM, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH [0 MJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMHU, PACCTOSTHUE MEX]Y TUIOCKOCTSIMM; YMEHHE MCIIONIb30BaTh MPH
pellleHnn 3a1ad U3ydeHHble (aKThl U TEOPEMbl IUNIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIET0 MHpa; CTPOMUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 T€OMETPUUECKUX TMOHATHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aJa9U
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YMeHue onepupoBaTh MOHATHUAMH: IJIOUIAb (UTYphl, 00BEM (UTYDBI,
MHOT'OTPaHHMK, MPAaBUJIbHBI MHOTOTPAaHHMK, CEYCHHME MHOIOIDAaHHUKA,
KyO, mapajuienenumnen, npu3Ma, nUpamuaa, (urypa u HOBEPXHOCThH
BpallleHNs, LUWIMHIpP, KOHYC, map, cdepa, Iomags cepsl, IIomanb
MOBEPXHOCTU TNHMPaMHJbI, TMPU3MBI, KOHYyCa, IMJIMHIApPA, 00BEM KyOa,

MPSIMOYTOJIBHOTO TapajijieNienuneaa, MUpaMuabl, NpU3Mbl, LHUIMHIPA,




KOHYCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa W LIWIMHIpA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHAPA, KOHYCa; YMEHHE CTPOHUTH CEUYECHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUS], B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIEHO
dbopMynupoBaTh ONpesesieHus u3yd4aeMbIX (DUTYp, BBIIBUTATH THUIIOTE3bI
O CBOHCTBax M NMpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; yMEHHE MPOBOAUTH Kiaccuukanuio Quryp mo
Pa3NIWYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOIUMBIE JONOJHHUTEIbHEIC

IMOCTPOCHUA
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YMeHHe omnepupoBaTh MOHSTHUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOa00US, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh T€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHWH 3a7ad; HAaXOIUTh TEOMETPUYCCKHE BEIUYHHBI (JJIHHA,
yroy, Iomaab, o0bEM) TpH peUIeHHH 3aJad U3 JPYruX Y4eOHBIX
MIPEIMETOB M W3 PEATHHON JKH3HH, YMEHUE BBIYUCIIATH TCOMETPHUECKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, OOBEM, IUIOIMIAAh TOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYIIBI M METONBI, B TOM YHCIE: TUIOIMIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb Cepsl;
00BEM Ky0Oa, MPSIMOYTOJBHOTO Mapaijiesienumeaa, MUpPaMUIbl, MPU3MBI,
WIMHApPA, KOHYyca, Iapa; yMEHHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

oJI00HBIX QUTyp

VYmMmenue ONCpUPOBATH MOHATUAMMU: MTPAMOYTOJIbHAA CUCTEMA KOOPAHWHAT,
BEKTOp, KOOPJIUHATHI TOYKH, KOOPJWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpA HAa YHCIIO, Pa3oKEeHHE BEKTOpa Mo Oasucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, YroJl MEXKIY
BCKTOpaMH; YMCHHEC HCII0JIb30BAaTh BeKTOpHBIfI u KOOp)IPIHaTHBIﬁ METO/
JUIS pEIICHWsl TEOMETPUYECKMX 3aj]ad W 3ajad JAPYruX YueOHbIX

MPEAMETOB
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YMmenue BbIOMpaTh MOIXOMSIIMN METOX Ui pELIeHHs 3allauu;
[IOHUMaHUE 3HAYUMOCTH MATEMaTUKH B U3YYCHUU IPUPOAHBIX H
OOIIIECTBEHHBIX MpPOLECCOB M  SBICHHWM; YMEHHE pAaCIO3HABATh

IMMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHEC IIPUBOJIUTH




NpUMEPbl  MAaTEeMaTUYECKUX OTKPBITUH POCCUHUCKOM UM  MHUPOBOH

MaTEeMaTU4eCKON HayKu

BEPOATHOCTDb U CTATUCTHUKA

10 KJIACC
Kox .
IIpoBepsiemble npeAMeTHbIE Pe3y/IbTATHI OCBOCHHS OCHOBHOM
NpOBePsIEMOr0 .
o0pa3oBaTe/IbHON MPOrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yJbTara
6 Teopust BeposTHOCTEN M CTATHCTUKA
6.1 Yurtarh U CTPOUTH TAOJIULBI U JUArpaMMbl
OnepupoBarh TMOHATHSAMHU: CpelHee apudmeThueckoe, MeauaHa,
6.2 HauOosipllee, HaMMEHbIIEEe 3HAUYEHUE, pa3MaX MacCuBa YHMCIOBBIX
JAHHBIX
OnepupoBaTh MOHATUSAMH: CIy4YalHBIH AKCHEpUMEHT (OHBIT) U
cllydaiilHOe COOBbITHE, 3JIEMEHTapHOE COOBITHE (DJIEMEHTAapHBIH HCXOJ)
6.3 CIlyyallHOro  OMbITa;  HAXOAWUTh  BEPOSTHOCTM B  ONBITaX C
PaBHOBO3MOXKHBIMHU CITyYalHBIMH COOBITHSIMH, HaXOJHUTh W CPAaBHUBATH
BEPOSTHOCTH COOBITUI B U3YUEHHBIX CIy4alHBIX SKCIIEPUMEHTaX
Haxoaute u ¢opmynupoBaTh COOBITHS: IepecedeHHe U OObeInHEHHE
6.4 TaHHBIX COOBITHH, COOBITHE, TPOTHBONOJOXHOE JTAHHOMY COOBITHIO;
' MOJIb30BaThCs  AMarpamMmamMu  Oiiepa u  (QopMynoil  cioxeHus
BEPOSITHOCTEH MIPH PEIICHUN 33134
OnepupoBaTh TMOHITHAMHU: YCJIOBHAsi BEPOSTHOCTh, HE3aBHCHUMBIC
6.5 COOBITHS; HAXOIUTHh BEPOSTHOCTH C MOMOIIBIO NMpaBHJIa YMHOXKEHHS, C
MOMOIIBIO JE€PEBA CIYYAHHOIO OIbITA
6.6 [TpuMeHsTH KOMOMHATOPHOE TPABUIIO YMHOKEHUS TIPU PEIICHNUH 33134
OmnepupoBaTh NOHATUSAMU: UCIBITAHNUE, HE3aBUCUMBIE UCIBITAHUS, CEPHUS
6.7 WCTIBITAaHHUH, YCTIeX W HeyAada; HaXOAUTh BEPOSATHOCTH COOBITHH B CepHH
' HE3aBUCHUMBIX HCIBITAaHUNA O MEPBOTrO yCIeXa, HaXOAUTh BEPOSITHOCTU
coOBITHH B CepUU UCTIBITaHUI bepHymm
6.8 OnepupoBaTh MNOHATUAMHU: CllydailHas BEIM4YMHA, paclpeseleHue

BEPOATHOCTEN, [Uarpamma pacipeeseHus




11 KIIACC

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi
pe3yJbTara
Teopus BEpOATHOCTEN U CTATHUCTHKA
£ 1 CpaBHUBaTh BEpPOSITHOCTH 3HAYEHUW CIIy4YalhHOW  BEJIMYHUHBI IO
' pacnpeesIeHUIO WM ¢ TOMOUIbIO AUArpaMM
OnepupoBarh MOHATHEM MaTEMaTHYECKOTO OXXUIAHHS, MPUBOJIUTH
£ 5 MpUMEpPhl  TOTO, KaK MPUMEHSETCS MaTeMaTH4YeCKOE OXKHUJIaHHE
' CIIy4aiilHOM BEJNIMYMHBI, HAXOAUTh MAaTEeMAaTUYECKOE OXKUIAHHE IO
JTAHHOMY pacrpe/IeICeHUIO
5.3 Nwmets nipeacrabiieHne 0 3aKOHE OOJIBIINX YHCE
5.4 Nmets npeacraBiaeHne 0 HOPMaJIbHOM PaCIpeACIICHAN

HEPEYEHDb 3JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATUKE

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

Kon

1 Yucna v BIYUCICHUS

1.1 HarypanbsHble u nesnbie yucna. [Ipu3Haku 1eTMMOCTH LETBIX YUCEeI

12 Panmonaneupie uucina. OOBIKHOBEHHbIE U JECSITHYHBIE JIpOOH, TMPOLEHTHI,
- OeCKOHEUHbIEe IEPUOTUYECKUE IPOOH

13 Apudmerndeckuii KOpeHb HaTypaibHOW cTemneHu. JlelcTBus ¢ apudmeTHaecKuMu
' KOPHSIMM HaTypaJbHON CTENIEHH

14 Crenens ¢ 1enpiM nokaszareneM. CTENeHb ¢ palMOHAIbHBIM NT0Ka3areneM. CBoMCTBa
- CTETEeHH

L5 CuHyc, KOCMHYC M TaHIE€HC YHMCIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCUHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa

1.6 Jlorapudm uncna. JlecaTuyHble U HATYpAJIbHBIE JTOTapHUPMBI

17 JeiictButenpHble uyncia. ApupMeTHYECKHEe Omepanuu ¢ JAeHCTBUTEIbHBIMU

yucnamu. [IpubnnxEnHble BBIYUCIECHUS, PaBUiIa OKPYIJIEHUS, IPUKUIKA U OI[CHKA




pe3ynbTara BEIYUCICHUN

18 [IpeoOpazoBanue BhIpaXKeHUN

1.9 KommiekcHbie uncna
2 VYpaBHEHMs U HEpaBEHCTBA

2.1 Llensie 1 pOOHO-palIMOHATILHBIC YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toxa3zaTenbHBIC U JOTApUPMIUECKUE YPABHEHHS

2.5 Lenble 1 1poOHO-palioHaIbHbIE HEPABEHCTBA

2.6 WppannonanbHble HepaBeHCTBA

2.7 [Toxa3zaTenbHbIE U JOrapuPMHUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CucTteMbl U COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Martpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULbI
3 OyHKIMH U TpaduKu

31 @yHKMs, cnocodbl 3amaHud ¢yHkuuu. ['paduk ¢yHkiuu. B3aumHo oOparHbIe
' ¢ynkuuu. YétHele 1 Heu€THbIe pyHKuuU. [lepuognueckue GpyHKIMMA

OO6nacTp ompeseneHHss W MHOXECTBO 3HaueHMM QyHkuuu. Hymum QyHkunuw.

39 [IpomMexxyTKM  3HAKOTMOCTOSHCTBA.  [IpOMEXYTKH  MOHOTOHHOCTH  (DYHKIIHH.

' MakcumymMbl 1 MHHUMYMBI ¢GyHkuud. HauOonbliee M HauMmeHblllee 3HAaUYEHUE
(GYHKIIMHM Ha IPOMEXKYTKE

33 Crenennass (yHKIHS C HAaTypaJbHBIM W IIeNbIM ToKazatenem. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETeHU

3.4 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpaduKu

3.5 [Toxa3zaTtenbHast 1 norapudmuyeckas GyHKIMH, UX CBOWCTBA U TpapUKU

36 Touku paspbiBa. AcuMnToTel TpadukoB ¢yHkuuid. CBoiicTBa  (YyHKUHH,
' HETIPEPHIBHBIX HA OTPE3Ke

3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aMaHUs OCIEA0BATEILHOCTEMN

3.8 Apudmerndeckas 1 reoMmeTpuueckas mporpeccur. @opmyra CI0KHBIX MPOLIEHTOB
4 Hauana matemaTudeckoro aHaausa

4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE FIeMEHTAPHBIX (DYHKIMNA

4.2 [IpumeHeHne NPOU3BOJHOM K HCCIENOBAaHUIO (YHKUMH HAa MOHOTOHHOCTH U




sKkcTpeMyMbl. HaxoxaeHne HauOoNblIero ¥ HauMEHBIIET0 3HaYeHUs (PYHKIMHU Ha

OTpe3Ke
4.3 [TepBooOpasnas. UaTerpan
5 MHoOXecTBa U JIOTUKa
5.1 MHoxecTBO, orepanuu HajJ MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOuHaropuka
7 I'eomerpus
7.1 Ourypsl Ha MIOCKOCTU
7.2 [IpsiMble U TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 Koopaunatsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Amumos 1. A., Komnsirun FO.M., TkaueBa M.B. u npyrue Martematuka 10-11
KI1., [IpocBemenne, 2023
2. Artanacsn JI.C. u gp. I'eomerpus, 10-1l1knacc, ydeOnuk (0a30BbId U
npoduiibHbIN ypoBeHb). — M.: [Ipocsemnienue, 2023.
METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. IToramos M. K., [lleBkun A. B. AnreOpa u Hayaia MaTreMaTHYECKHUE Havyasa

ananuza. [{unaktuyeckue marepuansl. 10 knacc. — M.: [IpocBemenue, 2023.

2. IloramoB M. K., IlleBkun A. B. Anrebpa 1 Hayasia MaTeMaTHYeCKHe Hadajla

aHanmn3a. [lunaktnueckue marepuansl. 11 kimacc. — M.: [Ipocsenienne, 2023.
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

UHTEPHET
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