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MOSACHUTEJBHASA 3AIIKNCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaida MaTeMaTHUYEeCKOTO
aHanm3a», «l'eomeTtpus». «BeposSTHOCTHP M CTATUCTUKA» 0a30BOTO YpPOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, W TPAAMIHA POCCHUHCKOTO 0O0pa30oBaHU.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U I[IO3HABATEIILHOTO Ppa3BUTHS
JUYHOCTH 00YyYarOmMnXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AJiredOpa u Havyaja MaTeMaTHYeCKOIr0 aHAJIM3a» SIBISIETCS OJHUM
u3 Hanbosee 3HAYUMBIX B IPOrpaMMe CTapilied IMIKOJbI, MOCKOIbKY, C OJIHON
CTOPOHBI, OH OOECNEeYMBAECT HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYTOM CTOPOHBI, (OPMHUPYET JOTUUECKOE U
a0CTpaKTHOE MBINUICHWE YyYalluxcs Ha YPOBHE, HEOOXOAMMOM JIJII OCBOCHHS
KypcoB WH(GOpPMATHKH, OOIECTBO3ZHAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca YdYalluecsi OBJAJIeBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHHSI B MAaTEMaTHUYECKOM (opMme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY JIS
YCTEIIHOTO OBJAJCHHUS 3aKOHAMU (DU3WKH, XUMHUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OpUEHTHUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBJIaJeHUE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTMMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMH
pa3BUBacT YMCHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, HCTIOJH30BaTh 0000IIEHNe U KOHKPETH3aIMI0, a0CTparupoBaHue U
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHHne. B xome n3ydenus
anreOppl W HayaJdl MaTEeMaTHYeCKOrOo aHalh3a B CTapiled IIKoJe ydaruecs
MOJIYYatOT HOBBIM OIBIT PEIICHUS TMPUKIATHBIX 33134, CaMOCTOSTECIBHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTIeH peabHbIX CUTYyalluii M HHTEpIIpETaIluu
MOJIYYCHHBIX ~ PEIICHUH, 3HAKOMSTCA C  TOpUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEpPHOCTE B TMpUPOJAE, HAYKe U B MCKYCCTBE, C BBIIAIOIIMMUCS
MaTEeMaTUYECKUMH OTKPBITUSMHU U UX aBTOpaMH.

Kypc oOnagaer 3HAUMTENBHBIM BOCHUTATENbHBIM MOTEHLUUAIOM, KOTOPBIM
peanu3yeTcs Kak 4yepe3 y4eOHbId Marepuaj, CIoCOOCTBYIOUUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOW AesITeIIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIIEHTPALlM BHUMAHHUs U1 OTBETCTBEHHOCTH 34 MOJYYEHHBIA PE3YJIbTAaT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hauyajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAeT
CIEAYIOIIME COAEPKATEIBHO-METOIUYECKUE JUHUK: «YUucna M BBIYUCICHUD,
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro aHanuza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOIUYECKUE JIMHUM HW3Y4YalOTCAd Ha MPOTSKEHUH JABYX JIET
oOyueHusl B cTapllueil 1IKoJie, €CTECTBEHHO JOMOJIHSASA APYr Apyra U MOCTEIEHHO
HAChIIAsICh HOBBIMM TE€MaMHU W pasfaenaMu. JlaHHBIA Kypc  SBISIETCSA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOXkecTB U Ap. [lo Mepe Toro kak yuwamuecs OBIaZeBalOT BcE Ooiee
HIMPOKUM MATEMaTHYECKUM ammapaTroM, y HUX MOCIEI0BaTEIbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHWA, IOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEeMaTHUECKOTO aHaIN3ay, JUIsl PEIICHUs] CaMOCTOSATENbHO CHOpPMYIHpPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTaT.

CopnepxaTenbHO-MeTOANYECKass TUHUA «HUucna W BBIYMCIEHUS» 3aBEpIIACT
(dbopMHpOBaHKE HABBIKOB MCIOJIb30BaHUS ACHCTBUTENBHBIX YHCEN, KOTOPOE ObLIO
HA4YaTO B OCHOBHOW mIKoJie. B crapiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCH ACHCTBUTENBHOTO YHCIA, YMEHHE
pPAllOHAJIBHO BBINOJHATh JCHCTBUS C HUMH, JEJIAaTh HNPUKUAKY, OLIEHUBATH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCIIAMH, 3allMCaHHBIMH B CTaHIapTHOH dopmMme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHUsS M HEPABEHCTBA» PEANU3YETCS HA NPOTSHKEHUU BCETO
oOydeHHs] B CTaplled IIKOJIe, TOCKOJbKY B KaXIOM pas3feie MporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PAalUOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUYECKUX  YPaBHEHHIA,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOIIBIO TTPOM3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/lady W 3a7ad Ha
HaXOXKJIE€HWE HauOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkouu. JlanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B ce0s Takke (opMupoBaHHE YMEHUMH
BBIMIOJHATh pacuy€Tbl 1Mo ¢opMynaM, MpeoOpa3oBaHUS IENbIX, PalUOHAIBHBIX,
UppAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia  IPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npemnaracT 3(PQGEeKTUBHBIE WHCTPYMEHTBHI [JIi DPEIICHUS TMPAKTHUYCCKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, MOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MTOCJIEN0BATENBHOCTD W3Yy4YCHHUS MaTrepurana. N3yuenune CTEIIEHHOU,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
MPEAMETOB U PEATBHOM KU3HHU TECHO CBSA3aHO KAaK C MAaTEMATHYECKUM AHAIHM30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pPa3IMUHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJY4YEHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3To¥ coJepKaTeNbHON JTMHUN HalleJIeH Ha Pa3BUTHE YMEHUN
M HaBBIKOB, IIO3BOJISIIOIIMX BBbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M ciioBecHoOU. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIMH, UCTIOJIb30BAaHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpapuku (YHKIUNA, OMpeAeisTh HUX HAUOOJIbIIME W HaUMEHBIINE
3HAUCHUS, BBIYUCIITH TUIOMAAu (Guryp u oO0bEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpeHHUsl TporieccoB. JlaHHasi cojaepkaTeibHas JIMHUS OTKPBHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
HAXOXKJEHUSl HAWY4YlIero pEHIeHHs B MPHUKJIATHBIX, B TOM YHCIE COLHUAIBHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAJIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMHM pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHMKE U HckycctBe. OOywaromuecs Y3HAIOT O
BBIJAIOIINXCS PE3yJbTaTaX, IOJYYEHHBIX B XOJE pAa3BUTHS MaTEMATHKU Kak
HayKH, U UX aBTOpax.

CopeprxarenbHO-MeTOANYECKask TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEACTABIICHNS MPOHU3BIBAIOT BECHh KypC LIKOJBHOM MATEMATUKU WU IMpEAJarator



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IloatoMy BakKHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHUMATh TE€OPETHKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbl MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMHUPOBATH HABBIKU [TOCTPOECHMSI MOJIENIEN pEaIbHbIX CUTYalUi, UCCIIEI0BAHUS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
MHTEPIIPETALNN MOTYYCHHBIX PE3YyJIbTaTOB. Takue 3ajaHus BIUIETEHBI B KaXIbId
U3 pa3/iesioB MIPOrpaMMbl, MOCKOJIBKY BECh MaTEpHUAIl Kypca HIMPOKO HUCIIONIb3YETCs
JUISL pellieHus] IPUKIAIHBIX 3a1a4. [Ipu peneHnn peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAJIOTHIO, 0000IATh U KOHKPETHU3UPOBAThH
npobnemy. JlesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIIEHUS MPUKIATHBIX
3a/lady OpPraHM3yeTCsl B MPOIECCE M3Yy4YEHHUs BCEX TeM Kypca «AuredOpa u Haudana
MaTEMaTUYECKOrO aHaJIU3a».

BaxkHocTh y4eOHOro Kypca reoMeTpUHM Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHMsI OO0YCJIOBJIEHA NPAKTHUECKON 3HAYMMOCTBIO METANpeIMETHBIX U
MPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTUg oOy4aronuxcsi, GopMupoBaHus (PYHKIMOHATBHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yUEHUS IPYTUX YUeOHbIX AUCUMILINH. Pa3Butue y oOydarommxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M TMPOUCXOXKIACHUH T€OMETPHUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pEaJbHOIO0 M HJI€ATbHOIO, XapaKTepe OTpPaKEHMs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMAaTHUYECKOTO MOJICIMPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIUJICHUs, HEOOXOAMMBIX [UJIsl aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust siBisieTCss OAHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHHs, Tak Kak oOOeCrneyrMBaeT BO3MOXKHOCTh H3Y4YEHHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIUIeHHE, (HOpMUpPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHH U TOCTPOCHUH IETTOYKH JIOTHIECKUX YTBEPKIACHUIA
B XOJ€ pELICHUS TeOMETPUYECKHUX 3a7ad, YMEHHUE BBIABUIATH U ONPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MPU PEIICHUHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO
BCEX 00JacTSAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eoBeKa BO BPEMEHHM U



MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaNIbHOrO ObITHS, (opma
OTpPaXEHUSI OKPYKAIOIIETO MHPA, YCIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JeHCTBUTENbHOCTH.  OmepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI y4EOHOM U TPYIOBOM NE€ATEIHLHOCTH,
SBJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BaKHBIX KAadyecTB, MOITOMY aKTyajbHa
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAaIIPaBJICHUSIM.
[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE 00OyueHus — 00IIeoOpa3oBaTeibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydaromuxcss  4yepe3  OOecrie4eHHe  BO3MOXKHOCTM  NPUOOpETEeHUs U
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKMX 3HAHMM W JCHUCTBUM,
crenupUIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
M0 CTIEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.
[Iporpamma 1o TrTeoMeTpuu Ha ©0a30BOM YpOBHE IIpeAHA3HAYCHA JIJIS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHUSI, CBSI3aHHBIC
co crnenuPuKoi TEeOMETpUHM U HEOOXOAUMBIC [JIsi J>KMU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3Y4YUTh T€OMETpPHUIO OoJee
rIyOOKO, €ClIi B JaJbHEHIIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUYECKUX
3HAHMX B MPOPECCUOHAITBHON JEATEIHHOCTH.
JlocTikeHne 1eTu  OCBOCHMSI TMPOTPaMMbl  00ECIIEUMBACTCS  pPEUICHUEM
COOTBETCTBYIOIIUX 3anad. [IpuopureTHBIMH 3aJadyaMd  OCBOGHHSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:
e (opMupoBaHuEe mNpEACTaBICHUS O TEOMETPHUM KaK dYacTH MHPOBOKH
KyJbTYPBI K OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHue TpeEACTaBICHUS O MHOTOTPAHHUKAX W TEJIaX BparleHUs
KaK 0 BaXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MMO3BOJISIONIUX ONKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHHUS OKPY>KAIOIIETO MUPa;

e (opMupoBaHme yMEHHs pacro3HaBaTh Ha YEPTEkKax, MOACIIX U B

peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIlCHUS;

e OBJIAJCHUE METOJAMH PEIICHMS 3aJlady Ha TIOCTPOCHUS Ha M300paKEHUIX

POCTPAHCTBEHHBIX (PUTYD;
e (opMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TOHSTHSIMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJCHUE  aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ad;

dbopMHupoBaHWEe yMEHHUS TPOBOJIWUTH  HECJOXKHBIE JIOKAa3aTEIbHBIC



pacCykJeHUsT B XOJE pELICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
IPaKTUYECKUM COAEPKaHUEM;

e pa3BUTHE WUHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEM
oOy4Jarommxcs, IO3HaBaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUYHOCTH MBIIIICHUS,

e (opmupoBanue (GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
TEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peaNbHbIX KU3HEHHBIX
CUTYyallUsIX M TPU WU3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMyIupoBaTh HX Ha A3BIKE
T€OMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHUI afmapar i PelIeHUs] MPaAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJTYYEHHBIE PE3YJIbTaThI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpPaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B Hayalle €ro HW3y4yeHus 3aJad, pelIlaeMblX Ha YpOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOIECCOB, MOTUBHUPYET K
JaJbHEUIIIEMY U3YyUYCHUIO MPEIMETA.

[IpeanouteHue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yyaluxcsi B Kypc€ CTEpPEOMETPHHM MPOBOAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO37aHME  TPOCTPAHCTBEHHBIX O0pa3oB M  3a7a4y Ha  ONEpHUpPOBaHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHME O0Opa3oM — B YCIOBUSX OTBJICYEHUS OT
HarJIsiAHOCTH, MBICJIEHHOTO U3MEHEHHUSI €70 UCXOHOTO COJICPKAHUS.

OcHoBHBIE copepkarelibHble TuHUU Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukny, «IIpsiMble U TIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacrmpesensercs He TOJBKO [0 COJAEPKATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpEHEro 0011ero 00pa3oBaHusl.

Conepxanue o0Opa30oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenefl€éHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIaJICHUE T'€OMETPUUYECKUMHU
MOHSATUSIMU U HABBIKAMH OCYIIECTBIISIOCH MOCIEI0BATEIbHO U MOCTYNATENbHO, C
COOJTI0/IEHNEM TPHUHIIAIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOUYAINCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEACTaBICHUNA OOYy4YalolUXCs, pacuIupsis U
yrayOnsis e€, o0pasysi IpOYHble MHOKECTBEHHbIE CBA3H.



VY4eOHsbIil Kypc «BepoATHOCTh U CTATHCTHKA» 0a30BOTO YPOBHS SIBIISIETCS
IPOAODKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOW miKkoibl. Kypc mpemHaszHaueH myis (GOpMUPOBAHUA y OOyUYaIOIIUXCS
CTaTUCTUYECKOW KYJBTYpbl M IIOHUMAaHHs POJIM TEOPUU BEPOSTHOCTEH Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA Ul U3yYEHUsl CIyYyalHBIX COOBITUM, BEJIUYUH U
npoueccoB. Ilpu m3ydeHum Kypca oOOramaroTcsi MPEACTaBICHUS YYallUuXcs O
METOJAX UCCIEAOBAaHNS U3MEHYMBOTO MUPA, Pa3BUBAECTCS IIOHUMAHNE 3HAYUMOCTH
U OOIIHOCTM MaTEMAaTUYECKHUX METOAOB II03HAHUS KAaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYyYHOI'0O MUPOBO33PEHHSI.

CopeprkaHre Kypca HalpaBJICHO Ha 3aKPEIUICHHE 3HAHUM, NOJYYEHHBIX IPH
M3YYEHHHU Kypca OCHOBHOW IIKOJIBI M HA PAa3BUTHE IPEACTABICHUN O CIyYalHBIX
BEJIMYMHAX W B3aUMOCBA3AX MEKJIYy HUMHM Ha BAKHBIX IIPUMEPAX, CIOKETHI
KOTOPBIX ITOYEPIHYTHI U3 OKPYKAIOLIEr0 MUPA.

B cooTBeTcTBUM C yKa3aHHBIMHU LEJISIMH B CTPYKType yueOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEOHEH IMIKOJbl HAa 0a30BOM YpPOBHE BBIJIEIEHBI
CICAYIOIINE OCHOBHBIE coJiepkKaTeabHble JHUHUU: «ChoydailHble COOBITHS U
BEPOSITHOCTHY, «CilyyaiiHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID).

BaxHyro d4acth Kypca 3aHMMaeT M3y4€HUE TE€OMETPUYECKOTO U
OMHOMUAJIBHOTO paclpeesieHuil U 3HAKOMCTBO C UX HENPEPBhIBHBIMU aHaJIOraMH
— IOKa3aTeJbHBIM U HOPMAJIBHBIM PACTIPEICICHUSIMU.

Copepxxanne nuHuM «CroydailHble COOBITHSI U BEPOSITHOCTU»  CITY>KHUT
OCHOBOW 11 (DOPMHUPOBAHMS TIPEJICTABICHUM O PaCIPEACIICHUd BEPOSATHOCTEH
MEX/y 3HAUCHUAMU CIy4YalHBIX BEJIMYMH, a TAKXKE 3Ta JIMHUSA HEoOXOoJuma Kak
0aza s W3ydyeHHs] 3aKOHAa OoNbIIKMX uucel — (YHIAMEHTAIBHOTO 3aKOHa,
JNEUCTBYIOLIEr0 B MPUPOJE U OOIIECTBE U HMMEIOLIET0 MaTEeMaTUYECKYIO
dbopmanuzanuio. CaMm 3aKOH OOJBIIMX YHUCEN MPEIaraeTcs B 03HAKOMHTEIbHON
dbopMe ¢ MUHMMAaJIbHBIM HUCITOJIb30BAHUEM MaTEMaTHUECKOro (hopMaan3ma.

Tembl, CBSI3aHHBIE C  HENPEPBIBHBIMU  CIyYalHBIMU  BEJIMYMHAMU,
AKIIECHTUPYIOT BHMMAaHHE IIKOJBHUKOB HA ONHCAHUM W HW3YYECHHH CIIyYalHbBIX
SBJICHMA C MOMOIIbI0 HENpPEepbhIBHBIX (QYHKIUH. OCHOBHOE BHUMaHUE YJENsETCA
MMOKA3aTEJIbHOMY M HOPMAJIbHOMY PACIHpENECIEHUSAM, MPU ATOM MPEANOIaracTcs
O3HAKOMHTEJIbHOE M3y4YeHHE MaTepuaia 0e3 J0Ka3aTelbCTB MPUMEHIEMBIX
¢dakToB.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B y4yeObHOM miaHe Ha M3y4deHHE Kypca ajredpbl U HAYAJl MATEeMATHYECKOI0
aHa/ju3a Ha 6a30BOM ypOBHE OTBOAMTCS 2 yaca B Hepemo B 10 kiacce u 2 yaca B
Henento B 11 kiacce, Bcero 3a Ba roja ooyuenust — 136 4acos.



Ha n3yuenue reomerpuu oTBouTCs 2 yaca B Henento B 10 kimacce u 2 yaca B
Hezemo B 11 kmacce, Bcero 3a iBa roga ooydeHus - 136 yueOHbIX daca.
Ha m3yuyenne kypca «BeposiTHOCTL M CTATHCTHKA» Ha 0a30BOM YpOBHE
OTBOAWTCS | Yac B HENEII0 B TEYCHHE KAXKIOTO rojma oOydeHHs, Bcero 68
y4eOHBIX YaCOB.



COAEPKXAHUE YYEBHOI' O KYPCA
AJI'EBPA
10 KIIACC

Yuciaa v BIYMCJICHUSA

Panmonanpupie ymcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLIEHTHI,
OeCKOHEUHblE  MepuoAuYeckue  JpoOu.  ApudMeTHYecKue  omnepanud  C
palMoHaANIbHBIMU YHCIAMU, TPEe00OpPa30BaHUSI YHCIIOBBIX BhIpaxkeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/lay U3 Pa3IMYHBIX OTpacliien
3HAHUU U PEATBbHOM )KU3HH.

JlelicTBuTenbHbIle yucha. PanuoHalbHBIE W UpPpAMOHAIBHBIE YHCIA.
ApudmMernueckre orepandd ¢ JIeWCTBUTENbHBIMU yuciaamu. [IpubmmkEHHbie
BBIUHCIICHUS, [IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYMCIICHUN.

Crenenp ¢ 1ensiM  mokazareneM. CranpaptHas  ¢opMma  3alucu
JNEeUCTBUTEILHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedt  ¢Gopmbl  3alucH
JNEUCTBUTEIBHBIX YHUCE Ul PEIICHUS NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JTAHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJibHOW  crTemeHu.  JleWcTBust ¢
apru(pMETUIECKUMH KOPHSMU HAaTypaJIbHOM CTENEHHU.

CHHyC, KOCHHYC W TaHT'€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI'€HC YHCIIOBOTO apryMeHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOKJIECTBEHHbIE IPEOOPA30OBAHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OcCHOBHbIE
TPUTOHOMETPHUUECKUE (POPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpaBEHCTBA.
MeTton nHTEpPBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATILHBIX YPABHEHUN U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

PelieHre TpUroHOMETPUYECKUX YPABHEHU .

[IpumeHeHne ypaBHEHHU M HEPABEHCTB K PEUICHUIO MATEMATUYECKUX 3a1a4
W 3aJ1a4 U3 Pa3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOU KU3HH.

DyHKIUHN U TPAPUKHU

Oynkuus, crnocodbl 3amgaHus ¢GyHkuuu. ['paduk dysknuu. B3aumnHo
oOpaTHble PYHKIINU.

OobnacTh ompeneiaeHuss U MHOXECTBO 3HaueHU Qynkuuu. Hymm yskumu.
[TpoMexyTkH 3HAKOTIOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIIUU.

CrenenHast QyHKIMS ¢ HATYypajIbHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduxk. CoiicTBa U rpauK KOpHsS N-Oi CTENEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKOM
nporpeccu. Dopmysna CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara Jjisi ONMUCAHUS PealbHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HarypansHnbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

CrteneHb ¢ palMoOHAJIbHBIM MTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAUTUX JTOrapru(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHHUSI 1 HEPABEHCTBA.

Cucrembl JTMHEUHBIX YpaBHEHUM. PellleHne MpUKIIaaHbIX 3a7a4 C MOMOIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHUH, CHUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckne  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
¢yHkuu. MakcumyMbl U1 MUHUMYMbl (QyHKiuu. HanGosblnee u HauMeHblee
3HaueHUe (PYHKIHUU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKIINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Wcnonp3oBanne rpadukoB (QYHKIUN IS WCCIEIOBAHUS TPOIECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudyecknii u  QU3NYECKUH  CMBICT
MIPOU3BOJHOM.

[TpousBogubie  31eMeHTapHbIX  QyHKIuil.  DopMmynbl  HaXOXAECHUA
MPOU3BOJAHON CYyMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. Haxoxx/ieHue HanbospIIero 1 HAaMMEHbIIETro 3HaueHusl GyHKIMU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIEero pElEHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpuyeckuidi W (usumyeckuii cmbici. Bwraucnenue
uHTerpana no gpopmyne Hetorona—IJleiiOnuna.

I'EOMETPUA
10 KITIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTEpeOMETpuM. Touka, TpsAMas, IUIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX.

B3auMHOe pacnonoxeHue MNpsIMBIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECH,
napajulelibHble W CKpeumuBaronmecs npsmble. [lapauiensHOCTh NpsAMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIENBbHBIE TMpPSAMBIE B NPOCTPAHCTBE;
[apajuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIEIBHOCTD MPSMOU U IUIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; YroJd MEXAy NpPsIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTH TUIOCKOCTEM: MapajuieIbHbIE TUIOCKOCTH; CBOMCTBA
napajyienbHbIX IUIockocTel. [lpocTteifiine mnpocTpaHCcTBeHHbIE (UIYypbl Ha
IUIOCKOCTH: TETPadp, KyO, mapajiesenunea; MoCTPOCHHE CEUSHUIA.

[leprieHIUKYJISIPHOCTD NPSIMOM U TUIOCKOCTH: NEPIEHAUKYJIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU MPAMOM U IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPIECHIUKYJIAPHOU IUIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YroJl MEXKAY IPSIMON U
IJIOCKOCTBIO;  ABYTPAaHHBIM  yroJj, JIMHEHMHBIA YroJ JBYIPaHHOIO  yIJa.



[lepneHaUKyISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT TpsIMOM  1T0  IUIOCKOCTH,  TPOSKIUs  (GUTypel HAa  IUIOCKOCTb.
[lepneHaUKyISIPHOCTh  IJIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTA  JBYX
II0CKOCTEN. TeopeMa 0 TpEX MEePIEHIUKYIApaXx.

MHoOrorpaHHuKu

[loHaTrEe MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yronpHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL;, MpsMas U HAKJIOHHAs MPU3MBI; OOKOBasi U
MOJIHAs MIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE NMUPAMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBL; MPABUIIbHAS U
ycedéHHass nupamMuga. OIJIEMEHTbl Tpu3Mbl U nupamuisl. [IpaBusibHBIC
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MpPaBUJIbHAS MpU3MaA U
MpaBWIbHAs MHPAMUJIA; NpPaBUJIbHAs TPEYroJibHash MUpPaMHUAA W TPaBUIIbHBIN
terpadap; KyO. IlpencraBieHue O TMpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
nonekasap v ukocaxap. CedueHus: Npu3Mbl U TUPAMU/IBL.

CuMMmeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOYKH, NPSIMOU,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMHAaX, Napajuielenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.

BrluncneHre 9SJIE€MEHTOB MHOTOTPAHHUKOB: péOpa, AuaroHaid, YrJbl.
[Inomans OOKOBOW MOBEPXHOCTM W TOJHOM MOBEPXHOCTH MPSIMOU MPHU3MBI,
IJIOMAh OCHOBAaHMI, TeopemMa O OOKOBOW TOBEPXHOCTH MPSIMOW MPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU TPABWIHLHOM MHUPaAMUJIbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuapl. [lorstue o0 o0BéMe. OO0BEM
MUPaMU/JIbI, TPU3MBI.

[logoOuble Tena B mpocTpaHcTBe. (COOTHOIICHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KJIACC

Tena Bpamenust

HumuHapuyeckas MTOBEPXHOCTB, obOpazyrorue HWIMHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHAPUYECKOW MOBEpXHOCTU. LlunmHap: ocHOBaHUA H
OOKOBasi TMOBEPXHOCTh, OOpasyrwomas ©U OCh; IUIOMIAAh OOKOBOW U TOJHOMN
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yronue KOHHYECKOW MOBEPXHOCTH, OCh H
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHWE W BeplMHA, 00pa3yrolias
U OChb, IUIOMaJb OOKOBOM U TIOJHOM TIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3ylolue 1 BhICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.



Chepa m map: 1meHTp, paauyc, ITUaMeTp; IJIOMATL MOBEPXHOCTH ChEpHI.
B3aumnoe pacnonoxenue cepsl U IMIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe;
10 b CHEpHI.

N3o00pakeHue Ten BpallleHHs Ha TNIOCKOCTH. Pa3BépTka UIMH/pa U KOHYCA.

KoMmOuHanuu Ten BpalleHHMss YW MHOTOTPAaHHUKOB. MHOTOIpaHHUK,
OMMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIICHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
NPsIMOYTOJILHOTO Tapajuiesenunena u ciaeactBuss u3 He€. OO0bEM HUIUHIpA,
koHyca. O0BEM 11apa U 1miomab chepsl.

[lonoGubeie Tena B mpocTtpaHcTBE. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenus mwinHIpa (TapaJIeIbHO M TEPHEHAUKYJISIPHO OCH), CEUCHUS
KoHyca (mapajuieIbHO€ OCHOBAHHMIO M TPOXOJAIEE 4Yepe3 BEpIINHY), CEUCHUs
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha MII0CKOCTH U B MpocTpaHcTBe. CI0XKEHUE U BHIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamenenunena. PemeHne 3aqay, CBSI3aHHBIX €
IIPUMEHEHUEM TIpaBUJl JACUCTBHM € BekTtopamu. lIpsMoyroneHas cucrema
KoopauHaT B mnpoctpancTBe. Koopaunatel BekTopa. Ilpocreitmme 3amaun B
KOOpAMHATaX. YTol MEkIy Bekropamu. CKalgpHOE INPOU3BEIECHUE BEKTOPOB.
Brruncienue yriioB Mex1y NMPsIMBIMHA U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ| TP PEIICHUU T€OMETPUUECKUX 3a]1ay.

BEPOATHOCTDb U CTATUCTUKA
10 KJIACC

[IpencraBnenne MaHHBIX C TIOMOIIBIO Tabnmui, u guarpamm. Cpemnee
apupMeTHIeCKoe, MeInaHa, HauOoJbllleeé W HAWMEHBINIEE 3HAYCHUS, pa3Max,
JUCTIePCHUs U CTaHJAPTHOE OTKIOHEHUE YHCIOBBIX HAOOPOB.

CrnyualiHble SKCIIEpUMEHTHI (OMBITHI) U CIy4YailHble COOBITHS. DJIEMEHTapHbIE
coObITUs (MCX0bl). BeposITHOCTh ClydailHOTO COOBITHA. BIW30CTh YacTOTHI U
BEpOsITHOCTH ~ coObITuil.  CilydailHble  ONBITBI € PAaBHOBO3MO>KHBIMU
AIIEMEHTApHBIMU  COOBITUSIMU.  BepodaTHOCTH  COOBITUH B ONbBITaX  C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHA COOBITUSIMH.

Onepanuu Hag COOBITUSAMU: NepecedeHne, OObEAMHEHUE, TPOTUBOIIOIOKHBIE
coObITHs. J{narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSATHOCTEM.

YcnoBHas BEPOATHOCTb. YMHOXKEHHE BEPOSTHOCTEW. JlepeBo ciiydyailHOro
sKcriepuMenTa. @opmyiia MoaHou BeposiTHOCTH. He3aBrucruMbie COOBITHS.



Kombunaroprnoe npaBusio ymHoxenus. [lepectanoBku u gaxropuan. Yucio
couetanuii. Tpeyronpauk Ilackans. ®opmyna OuHoma HeroToHa.

bunapHbIii ciydaiiHbIil ONBIT (MCIIBITAHKE), YCTIEX W Heynada. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIu.

Cnyvaiinas  BenuuuHa. Pacnpenenenue  BepostHocTed.  [{marpamma
pactipenenenus. [Ipumepsl pacnpenenceHud, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMHAIIBHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTHKHA  CIYYaWHBIX  BEJIMYUH: MATEMATHYECKOE
OKHMJIAHWE, [UCIIEpCHUs] WU CTaHJapTHOE OTKIOHEeHHWE. [Ipumepbl NpUMEHEHHs
MaTeMaTUYECKOTO OXHUJAHUS, B TOM YHUCJE B 3aJa4yaX M3 MOBCEIHEBHOWN JKHU3HHU.
Matematuyeckoe oxujaHue OMHAPHOM Cly4yalHOM BelIWYuHBI. MaTeMatndyeckoe
OKMJIAHUE CYMMBI CIy4allHbIX BEJIMYMH. MareMaTH4ecKoe OXHUAaHUE U
JUCIIEPCHS TEOMETPUUECKOTO 1 OMHOMHUAIILHOTO PACTIPEAETICHUM.

3akoH OOJBIIMX 4YUCE MW €ro pojib B HayKe, MPUPOAE U OOIIECTBeE.
Bb100po4HbIN METO/1 MCCTEA0OBAHMIA.

[Ipumepsl HENPEPBIBHBIX CIIyYalHbIX BEIUYUH. [IOHSITHE O IIIOTHOCTH
pacnpeaeneHus. 3a1adu, IPUBOIAIINE K HOpMaIbHOMY pacnpeaenenuto. [loustue
0 HOPMAaJIbHOM PAaCIpeCICHNH.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH Clacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrPAaMMbI  Y4EOHOTO TMpeaMeTa
«MaremaTuka» XapakTepu3yIOTCS:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (BYHKIITMOHHUPOBAHUS Pa3IMUHBIX CTPYKTYp, SIBJICHUMH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJICHCTBOBATh C COIUAIBHBIMA HHCTUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TatproTyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IPaskIaHCKONW UJICHTHYHOCTH, YBAKCHHS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaxX, TEXHOJOTrusX, chepax
SKOHOMUKHU.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MIOCTPOCHUE YCTONYHBOTO OYIYIIEro.

DCTeTU4eCKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCIIUTAHUE:!

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTJIbIXA, peryisipHas busnueckas aKTUBHOCTb); (bu3nYeCcKOro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe BocUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIH BBHIOOD
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MAaTEMATHYECKON HAIPABJICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLMAIBHOMU
Cpelbl, OCO3HaHUMEM TIJ00aJbHOTO XapakTepa SKOJOTHYECKHX MpolIem;
OpPHUEHTAIIMEN HA NPUMEHEHUE MATEMATHYECKUX 3HAHWW 1A PELICHUs 337a4y B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCJICICTBUU JUJIL OKPY’KAIOLIEH CPEIBbI.

[{eHHOCTH HAYYHOTO MTO3HAHHS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €€
pPa3sBUTUS M 3HAYUMMOCTH JUIsI PA3BUTHUS LMBWIW3ALMHU; OBJIAJACHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJbTYpOM KakK CpEICTBOM TMO3HAHUA MHPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
VHJIMBUIYaJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vuusepcarvnvie  nosmasamenvhwvle  Oelicméus, — oHecnevusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memoo08  NO3HAHUSL — OKpYJcalowe20  Mupa,  NpuMeHeHue  JO2UYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABIISATh U XapaKTEPU30BATh CYIIECTBEHHbBIE MPU3HAKA MATEMATHIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMU, (OPMYIUPOBATH
ONpEeNeNIeHNs] TOHATHUW; YCTaHABIMBATH CYIIECTBEHHBIH  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUpOBaTH MW  NPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUH IS BBISBICHUS  3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOIUTH CaMOCTOSITEJIbHO JI0Ka3aTeIhCTBA MaTEeMaTUYECKUX
YTBEPKICHUHA (MPSMBIE W OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccenoBaTelIbcKue JEUCTBUS:

MCIIOJIb30BATh BOMPOCKHI KaK MCCIIEOBATEIHCKUM WHCTPYMEHT TMO3HAHUS,
dbopMyIpoBaTh BOMPOCH], (UKCHPYIOUIME MPOTHBOPEUYUE, MPOOIemMy,
yCTaHaBJIMBaTh HWCKOMOE U  JaHHoe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSITEIIbHO CIUUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAaHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISBJIATH AePUINUTH MHPOPMAIUH, NaHHBIX, HEOOXOAUMBIX IJIsl OTBETA
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

CTPYKTYpPUPOBaTh UHPOPMAIUIO, PEJCTABIATh €€ B Pa3InYHBIX Qopmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHUKamueénwvle Oelicmeus, 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIPUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0/ 00CYKIEHH 337]aBaTh BONPOCHI IO CYIIECTBY OOCYKIa€MON TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auM, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHMMATh W WUCHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOHW U
WHIWBUTyaIbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; TPUHUMAThH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKHX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pecynamuenvie  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4i, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJI1aACTh HaBbIKaAMH MMO3HAaBaTEIbHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICJIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,
BIaaCThb criocobamMu CaMOIIPOBCPKH, CaAMOKOHTPOJIL  IIpomecca H
pe3yiibTaTa pCIUICHUA MaTEMaTHYE€CKOMU 3aJa4u,



e TNPEABHAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEIICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISIBICHHBIX TPYIHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATDBI
AJITEBPA
OcBoeHne yueOHOro Kypca «Anredpa U Hadasa MaTeMaTHYECKOTO aHAIHM3ay
Ha YPOBHE CPEIHET0 O0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KVIACC

Yuciia ¥ BIYHCICHUSA

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIICHTHI.

Bemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEHUCTBUTEIbHBIMU YHCIAMH.

BoInonHATh TpUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTICHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATHSAMU: CTENEHb C LEIbIM IOKa3aTEIEM; CTaHIApTHAs
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alliCU JEHCTBUTENBHBIX YUCEI JIJIsl PEILCHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIMCh MTPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIINN.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIBHOE, UPPALMOHANIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUUYECKOE
YpaBHEHHUE;

BrmmonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaThb
TPUTOHOMETPUUECKNE YPABHEHMUS.

BeimonHaTe npeoOpa3oBaHUs LEbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDOKCHM M pellaTb OCHOBHBIE THUIBI  LEJIBbIX, PpalAOHAIBHBIX WU
VppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHHUS U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
¥ 3371a4 U3 pa3IMYHbIX 001acTell HAyKU U PeaJIbHOM KU3HHU.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKECHUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHIO 3aJadd, MCCIECI0BAThH
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (PYHKLMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBarh NOHATUAMU: UYETHOCTh U HEUETHOCTh (YHKUUH, HYJIU
GyHKIHUU, TPOMEKYTKHA 3HAKOMOCTOSIHCTBA.

Hcnonp3oBate rpaduku GyHKUUN A5 pEIICHUS YypaBHEHUI.

CrpouTth M ynTaTh TpaUKu JUHEWHON (PYHKIUMU, KBAAPATUYHON (DYHKIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTeIEM.

Hcnonp3oBath rpaduku (QyHKUMH JUIs HCCIENOBAaHUS IMPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTth MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
reOMETPUYECKAst IIPOIPECCUM.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YOBbIBaoLlas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEIOBATEIBHOCTEN U MIPOTPECCUN Il PEILIECHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAaJl MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Uil ONHCAHUA
peallbHbIX MPOLECCOB M SBJICHUH, MPU PELICHUH 33aJad U3 APYTUX Y4eOHbIX
IIPEAMETOB.

OnepupoBaTb  MHOHSATUSAMM: ONpEEIICHHUE, TeopeMa, CJIE/ICTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MNOHATUSIMHU: HATypaJlbHOE, II€J0€ YHCIO; HCMHOJIb30BaATh
MPU3HAKU JICJIMMOCTH LIENBIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTEIIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATHUSMU: JOTapu(pM UYHCIIA, NECATHUYHBIE W HATypajJbHBIC
Jorapu@mel.



YpaBHeHMS U HEpaBeHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I 1peoOpa3oBaHUs  BBIPAXKECHHIA,
ONEPUPOBATh MOHATUSAMM: IIOKA3aTEIBHOE YpPAaBHEHHE W HEPABEHCTBO; peELIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JOrapu(msbl;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPABHEHHUI U HEPABCHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ PEILCHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIA PELICHUS NIPAKTUYECKUX 3a1ad4.

HaxoauTp penreHns: NpoCTENIINX CHCTEM U COBOKYITHOCTEHW PAallMOHAJIBHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMM: [epuoANYEcKas  (YHKLUUS, MPOMEXYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKM OJKCTpemMyma (yHKIMU, HauOosblliee U
HauMEHbIllee 3HA4YeHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJb30BaTh HX JJIs
UCCIEeI0BAHUS (PYHKIMU, 3aJJaHHOUN rpaduKOM.

OnepupoBaTh MOHATUAMM: TpadUKU MOKA3ATENbHOH, JOrapupMUUYecKod u
TPUTOHOMETPUUECKUX (PYHKIMH; N300paxaTh UX Ha KOOPAWHATHOM IIJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y WCIIOJIb30BaTh UX JUIA PEIICHUs] CUCTEMBI JIMHENHBIX YPABHEHU.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUILINH.

Hayaja MaTeMaTH4eCKOIo aHaJIn3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAST (QYHKUHUS;, TPOU3BOAHAS (QYHKLNH;
UCITI0JIb30BaTh F€OMETPUUYECKUM M (PU3UUECKHUI CMBICI POU3BOHOM ISl peLlICHUs
3a1ad.

HaxoauTs npon3BOAHbBIE 2JIEMEHTAPHBIX (PYHKIIMA, BHIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO IJIs UCCIENOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
Y DKCTPEMYMBI, IPUMEHATh PE3YJIbTaThl UCCIECAOBAHMS K IOCTPOEHUIO IPa(UKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIErOo PEIICHUS B
IIPUKIIAJIHBIX, B TOM YHCJIE COUHAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OmnepupoBaTh MOHATHSMHU: TIEpBOOOpa3Has U HUHTErpaji; MOHUMATh
reOMEeTpUUYECKUN U PU3NYECKUI CMBICI UHTErpaa.



HaxonuTte mepBoOOpas3HbIe 3JIEMEHTapHBIX ()YHKIIHIA; BBIYUACISITH WHTETPAI
no popmyne Herorona—Jleibuuia.
Pemrate mpukiagHbIC 33124, B TOM YHUCIE COLMATBHO-YKOHOMUYECKOTO U
(u3MUECKOTO XapakTepa, CpeACTBAMH MATEMAaTHYECKOTO aHATU3a.
IT'EOMETPUS
10 KJIIACC

OmnepupoBaTh MOHATUSMU: TOUKA, IIPsIMAas, INIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUU M CIECACTBUS U3 HUX IPU PEIICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA yTOJ, TpaHU ABYTPAHHOTO Yria,
pedpo ABYTrpaHHOTO yIija; JIMHEHHBIM Yroj ABYTPAHHOTO yrja; rpajaycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUuU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIIbHBIC
MHOTOTPAHHHUKU; IPSIMbIE U HAKJIIOHHBIE PU3MBI, apajlieIeIUNIeabl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ce€YeHUs MHOTOIPAHHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) TMJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYp: BUI
CBEpXY, COOKY, CHHUBY.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMUMH M0 00pasiiaM uiu
QITOPUTMAaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABl IPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY JBYMS
TOYKaMH, OT TOYKA JO MNpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3lam Wiu
QIrOpUTMaM, MPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PELICHUH
CTaHJAPTHBIX MaTeMaTUYECKUX 3aJad Ha BBIUHMCIECHHE YIVIOB  MEXIY
CKPEIMBAIOIIMMUCS OPSIMBIMH, MEXIy MPAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) ¢ TMpUMEHEeHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMH MOOOHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO HAa YEepPTEKax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATh HW3YYEHHBIE IIOHATHS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME ILIAPOBOTO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh TOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAaHHAsT B MHOTOTPAHHUK WM TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUS CJIOKEHUSI BEKTOPOB, BBIYMUTAHHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemate npocreimme reoMeTpU4eCKUEe 3aJayd HA NPUMEHEHHWE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTr OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATh MOJIyYEHHBIE 3HAHWSA Ha IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHATHI M TEOpPEM, armapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



BEPOATHOCTDb U CTATUCTHUKA
10 KIIACC

Yurath U CTPOUTH TAOJIULBI U AUATPAMMBI.

OnepupoBaTh  MOHATHSIMHU:  cpeaHee — apudMeTHdyeckoe,  MeuaHa,
HauOobIlIee, HAMMEHbIIEEe 3HAaUCHNE, pa3MaX MacCHBA YMCIOBBIX JaHHBIX.

OmnepupoBaTh NOHATUSAMU: CIIyYalHBI SKCIEPUMEHT (OIBIT) U CIIy4aiHOE
COOBITHE, DIIEMEHTapHOE COOBITHE (IJIEMEHTAPHBIM HMCXO0J) CIy4alHOTO OIIbITa;
HaXOJUTh BEPOSITHOCTU B ONBITaX C PAaBHOBO3MOXKHBIMH CIIyYalHBIMU COOBITHSIMH,
HaXOJIUTh W CPAaBHUBAThb BEPOSTHOCTU COOBITUA B M3YUYEHHBIX CIIyYalHBIX
DKCIIEPUMEHTAX.

Haxogute u QopmynaupoBaTh cOOBITHS: IepeceueHne U OObeAUHEHUE
JaHHBIX  COOBITHH, COOBITHE, MPOTUBOMNOJOKHOE JAaHHOMY  COOBITHIO;
M0JI30BAThCS AMArpaMmMaMu Oujepa U GopMyIIOl CIOXKEHUS BEPOATHOCTEH MpHU
peneHny 3aaa4.

OnepupoBaTh MOHATUSAMHU: YCIOBHasi BEPOSATHOCTb, HE3ABUCUMBIE COOBITHUS;
HaXOJUTh BEPOATHOCTH C IIOMOIIBIO NPAaBWIA YMHOXKEHUS, C IIOMOIIBIO JepeBa
CJIy4alHOTI'O OIIBITA.

[IpumMeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPU PEILICHUU 3a/1a4.

OnepupoBaTh NOHATUSAMM: HCHBITAHUE, HE3ABHUCUMBIE HCIIBITAHUS, CEpUs
UCIBITAaHUHM, ycleX M HeyJaya; HaXOAMTh BEPOATHOCTH COOBITUH B CEpUH
HE3aBHCHUMBIX MCIIBITAHUN JI0 IEPBOTO YCIEXa; HAXOIUTh BEPOSITHOCTH COOBITUH B
CEpUHU UCTIBITAaHUN bepHyIu.

OnepupoBaTh  NOHATUSMH:  CIydailiHash  BEJIMYMHA,  PACHPEICIICHHE
BEPOSATHOCTEN, TMarpaMMa pacrpeeICHus.

11 KJIACC

CpaBHUBAaTH  BEPOSITHOCTHM  3HAUYEHUM  CIy4YallHOW  BEJIMYMHBI 10
pacnpeeNeHUIO UM C IOMOIIBIO THATPAMM.

OnepupoBaTh NOHATUEM MATEMATHYECKOTO OXKUIAHUS;, TPUBOJIUTH IIPUMEPHI,
KaK MPUMEHSETCI MaTEMAaTHYECKOE OXKHUAAHWE CIyYalHOW BEIWYMHBI HAXOIUTh
MAaTEMATUYECKOE OKUAAHUE MO TAHHOMY PAaCIpPEICIICHUIO.

HMmeTh nipeAcTaBiICHUE O 3aKOHE OOJIBIIIUX YHCEIL.

HNmeTts npeacTaBieHrne 0 HOPMAJIbHOM PACIPEIEIICHHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

AJI'EBPA

10 KJIACC
KosmuecTBo yacos
Ne HanmenoBaHmue pa3jiesioB U TeM JyekTpoHHbIE (IU(PPOBLIE)
Kourpoubnbie IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
MHoecTBa pallMOHAJIBHBIX U
1 €HCTBUTEIBHBIX YKCeN. PalnoHaIbHBIE 14 1 bubmmorexa LOK
A -ran https://m.edsoo.ru/1568aba3
YpaBHEHHUS U HEPABEHCTBA
) @yukuuu U rpaguku. CTeneHs ¢ 1elbIM 6 bubnuoreka [IOK
II0Ka3aTesIeM https://m.edso0o.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—0i CTETICHHU. 18 1 bubnnoreka [JOK
WNppaunoHainbHble YpaBHEHUS U HEPABEHCTBA https://m.edso0o.ru/1568aba3
Dopmyisl
4 TpUroHOMeTpuu. TpUroHomMeTpuyeckue 22 1 bubnuorexa LIOK
p puit. 1p P https://m.edso0o.ru/1568aba3
ypaBHEHUS
5 [TocnenoBareabHOCTH M IPOrPECCUH 5 bubnuorexa LIOK
a porp https://m.edso00.ru/1568aba3
6 [ToBTOpeHnue, 06061IeHNE, cCUCTEMaTH3aUs 3 1 bubnnorexka [JOK
3HAHUU https://m.edso00.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 68 4 0
[TPOTPAMME



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KoaunuecTBO 4acos

Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Konrpoabnsie IIpakrHyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTejbHbIE pecypchl
padoThI padoTsbI
CreneHsb ¢ palMOHAIBLHBIM [10KA3aTEIEM.
1 [oxa3zatenpHas pynkius. [lokazaTenpHbIe 7 1 bubamorexa LIOK
YHICHHA: https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas GyHKIIHUSA.
2 ﬂorapngMquCKHe (byaB:eHH;I u 10 1 bubmorexa [JOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
TpuronomeTrpuyeckue GYHKIIUH U UX
3 rpa(bI/IKI/I T EIFOHOMGT(bIZ‘leCLII(I/Ie 9 1 bubmmorexa [IOK
P P P https://m.edsoo.ru/f11c4afd
HEPaBEHCTBA
. bubmmoteka IIOK
4 [TponsBoanas. [Ipumenenue nponsBoaHON 15 1 https://m.edsoo.ru/fL1cdafd
bu6nunorexa LIOK
° Hrrerpart it ero npMeneis > https://m.edsoo.ru/f11c4afd
. bubnuoreka [{OK
6 Cueremst ypasreHiil ! L https://m.edsoo.ru/f11c4afd
7 HarypanbHble u mebie Jrciia 3 bubmmorexa [IOK
P t https://m.edsoo.ru/f11c4afd
8 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3AIIH 12 1 bu6nunorexa LIOK
3HaAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 68 6 0
[TPOTPAMME



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

I'EOMETPUASA

10 KJIACC
KoanuyecTBO 4acos
Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (L (POBbLIE)
Kontpoabusbie IlpakTuueckue
n/n MPOrpaMmmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
BBenenue B crepeoMeTpHIO 10 bubmorexa [JOK
s p P https://m.edsoo.ru/1c209e37
IIpsimble ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnoreka [JOK
[TapannenbHOCTh NPSIMBIX U INIOCKOCTEN https://m.edsoo.ru/1c209e37
[leprieHAUKYIAPHOCTD MPSIMBIX U 12 bubnunoreka LIOK
IJIOCKOCTEM https://m.edsoo0.ru/1c209e37
bubnunoreka LIOK
Vsl MeXAy NPSMBIMU U IJIOCKOCTSIMU 10 1 https://m.edsoo.ru/1c209e37
bu6nunorexa LIOK
MrororpanmKi 1 ! https://m.edsoo0.ru/1c209e37
" bubnuoreka [{OK
OOBEMBI MHOTOTPAHHHKOR o ! https://m.edsoo0.ru/1c209e37
IloBTOpEHME: CeUeHUS, PACCTOSHUS U YIIIbI 4 1 bubmorexa LHOK
P ' s T https://m.eds00.ru/1¢209e37
OBILIEE KOJIMYECTBO HACOB I10 68 5 0

[TPOT'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena ppaters 25 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten 13 1 https://m.edso0o.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPIUHATHI B IPOCTPAHCTBE 3 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 06001IEeHNE, 17 1 bu6mmoreka [IOK
cucTeMaTu3auus 3HaHU https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 68 3 0

[NPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

BEPOATHOCTDb U CTATUCTHKA

10 KJIACC

KoauuecTBO 4acoB

HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Ne n/m Kourpoabnsie IIpakruueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTsbI
1 [IpencraBneHne TaHHBIX M ONKUCATEIIbHAS 4 bu6nmorexa LIOK
CTaTUCTHKA https://m.edsoo.ru/e0b7b0f1
CiyyaliHBIC OIIBITHI M CIIy4aliHBIC COOBITHS,
2 OHIZ;I“H c aBHOB03MO)KH}EI:MI/I 3 1 bubsmorexa [IOK
P https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMUA UCXOaMH
3 Onepaunu HajJ COOBITUSMH, CIOKEHUE 3 Bu6mmoteka [JOK
BEPOATHOCTEMN https://m.edsoo.ru/e0b7b0f1
VcnoBHast BEpOSTHOCTD, IEPEBO
4 CIIy9aifHOTO (I))HI)ITa do 1\2/1l Jl:;a TTOJTHOM 6 bubmmorexa [JOK
yi » DOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH U HE3aBUCUMOCTH COOBITHI
bubnmorexa LIOK
> DTIEMEHTEI KOMOUHATOPHICH 4 https://m.edsoo.ru/e0b7b0f1
6 Cepun nocie0BaTeIbHBIX HCITBITAHUI 3 1 bubmorexa LHOK
p A https://m.edsoo.ru/e0b7b0f1
7 CrayuaiiHple BEIMYUHEI U pacIpeaeICHUS 6 bubmorexa HOK
ya pacripen https://m.edsoo.ru/e0b7b0f1
. but6mmoreka [IOK
8 O00011IeHNE U CUCTEMATU3AIUS 3HAHUI 5 2 https://m.edsoo.ru/e0b7b0f1
OBIIEE KOJIMYECTBO YACOB I10 34 5 5
ITPOI'PAMME



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
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11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
1 MaremaTuyecKkoe OKUJIaHUe CITy4yalHOU 4 bubnuorexa [JOK
BEJIMYUHBI https://m.edsoo.ru/5fbc5dcl
Jucnepcus u cTaHIapTHOE OTKIIOHEHUE bubnuorexa [JOK
2 .. 4 1
CIy4yallHO! BEIUYHHBI https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
1
3 3aKoH GotbiX HHcen 3 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHbIE C1ydaliHbIE BETUYNHBI 5 bubnnorexa [HJOK
(pactipenenenusi) https://m.edsoo.ru/5fbc5dcl
bu6nmoreka [JOK
H 2 1
> OPMATLHOE pactipeleier https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, o6o0IIeHNE 1 19 5 bu6nmoreka [JOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 34 2 3

I[TPOTPAMME



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
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https://m.edsoo.ru/5fbc5dc1

HOYPOYHOE IINTAHUPOBAHHUE

AJIT'EBPA
10 KUIIACC
Kosaun4yectBo 4yacos
Ne n/m Tema ypoka B Konrposbnbie IIpakTHyeckue
cero padoTsbI padoThI

1 Panmonanbubie ynciaa. OOBIKHOBEHHBIE M IECSITUYHBIE JPOOU, TIPOLIEHTHI, 1

' OecKOHEUYHbIE IEPUOJUUECKHE JPOOU
5 Apudmerndeckne onepanuy ¢ pauoHATBHBIMUA YHCIaMHU, TIPEOOPa3OBaAHUS 1

YHUCJIOBBIX BbIPAXKEHUM

3 [Tpumenenue apobeii U MPOICHTOB Ui PEIlIeHUs TPUKIATHBIX 3a7a4 U3 1

' Pa3JIMYHBIX OTpaciieil 3HAHUN U peaTbHON KU3HU
4 [Tpumenenue apoOeit u MPOIEHTOB IS PEIICHHS TPUKIIAIHBIX 33134 U3 1

' Pa3IMYHBIX OTpaciel 3HAaHUW U pealbHOM JKU3HU
5. JleiicTBuTenpHbIe YKnca. PanioHanbHble M UPPALlMOHAJIBHBIE YUCIIA
6. Apudmerndeckue onepanuu ¢ AeHCTBUTEIbHBIMU YHCIaMU
. [IpubnuxEHHBIE BRIYUCIICHNUS, TIPaBUIIAa OKPYTJICHUS, IPUKUKA U OLIEHKA 1

' pEe3yJbTaTa BHIYUCIECHHN
8. ToxnecTBa U TOXK/IECTBEHHbIE ITPeoOpa3oBaHus 1
9. VYpaBHEHHE, KOPEHb YPaBHEHUS 1
10. HepaBeHcTBO, pelieHne HepaBeHCTBA 1
11. MeTo MHTEPBAJIOB 1
12. Pemrenune nensix U ApoOHO-PAIMOHANBHBIX YPABHEHUI U HEPABEHCTB 1
13. Pemenne nensix u 1poOHO-pallMOHANBHBIX YPAaBHEHUN 1 HEPABEHCTB 1
1 KonTtponbHast pabota o Teme "MHOXKecTBa palluOHATIbHBIX U 1 1

NeNCTBUTENbHBIX yKcen. PalinoHanbHble ypaBHEHUS U HEPABEHCTB"




15. OynK1MSs, criocoosl 3ananus GyHkuu. BzanmMHo oOpatHbie GyHKINN 1
16 I'padux pyakmuu. O61acTh onpeIeICHUS 1 MHOXKECTBO 3HAYCHHUH ()YHKIIUH. 1
' Hymu gynkun. [TpomexxyTku 3HaKOIMOCTOSIHCTBA
17. Yérapie 1 HEYETHBIC DYHKITUN 1
18 Crenens ¢ menbsiM mokasarenem. CtangaptHas hopma 3arnucu 1
' NEHCTBUTENLHOTO Yncia
19 Hcnonp3oBaHue MOAXOAAIICH (GOPMBI 3aITUCH IEHCTBUTEILHBIX YUCEN IS 1
' pelIeHns TPaKTUYECKUX 3a/1a4 U MPEJICTaBICHUS TaHHBIX
20 CrenenHast QyHKIUS C HATypaIbHBIM U IIEIBIM MTOKa3zarenem. EE cBoiicTBa n 1
' rpaQuk
21. ApudMeTHIecKrii KOPSHb HATYPaTbHOU CTCTICHH 1
22. ApudmeTnieckuii KOpeHb HaTypaIbHON CTEIEHH 1
23. CaotlicTBa apu(PMETHYECKOTO KOPHS HATYPATLHOHN CTETICHU 1
24, CaolicTBa apu(PMETUYECKOTO KOPHS HATYpaIbHOM CTEIeH! 1
25. CgoiicTBa apr(PMETUIECKOTO KOPHS HATYPATbHON CTENEHU 1
26. JleiicTBus ¢ apupMETHUECKUMU KOPHSIMHU N—OU CTETIeHH 1
27. HeticTBust ¢ apuMeTHUeCKUMU KOPHSIMU N—OU CTETICHU 1
28. JleiicTBus ¢ apupMETHUESCKUMH KOPHIMH N—OW CTETIeHH 1
29. HeticTBust ¢ apuMeTHUeCKUMU KOPHSIMU N—OU CTETICHU 1
30. JleiicTBus ¢ apupMETHUESCKUMH KOPHIMH N—OW CTETIeHH 1
31. Pemenue nppannoHaNIbHBIX YpaBHEHUN U HEPABEHCTB 1
32. Pemenue nppannoHaNbHBIX YPAaBHEHUN U HEPABEHCTB 1
33. Pemienne uppalimoHanbHBIX YpaBHEHUN U HEPABEHCTB 1
34. Pemenue nppannoHaNbHBIX YPAaBHEHUN U HEPABEHCTB 1
35. Pemienne uppalmoHanbHbIX YpaBHEHUN U HEPABEHCTB 1
36. CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU 1




37. CoiicTBa u rpaduk KOpHS N-0if cTENeHN 1
38 KoHnTtposbHas padota mo teme "ApudmeTnyecknuii KOpeHb N—OM CTETICHHU. 1
' WppannonaibHble ypaBHEHUs U HEpaBeHCTBA"
39. CuHyC, KOCUHYC U TaHT'€HC YHCIIOBOTO apryMeHTa 1
40. CuHyC, KOCUHYC U TAaHT'€HC YHCIIOBOIO apryMeHTa 1
41. ApKCHHYC, apKKOCHHYC U apKTaHI€HC YMCIOBOIO apryMeHTa 1
42. ApKCUHYC, apKKOCUHYC U apKTaHI'€HC YMCJIOBOTO apI'yMeHTa 1
43 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJIEIICHUE TPUTOHOMETPUUECKUX 1
' (YHKLUI YUCIOBOrO apryMeHTa
a4 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJIETIEHUE TPUTOHOMETPUUECKUX 1
' (YHKLUI YUCIOBOrO apryMeHTa
45, OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI 1
46. OCHOBHBIE TPUTOHOMETpUYECKHE (HPOPMYIIbI 1
47. OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1
48. OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1
49, [Ipeo6pa3oBanne TPUTOHOMETPUUYECKUX BBIPAKEHUMN 1
50. [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAXKEHUI 1
51. [Ipeo6pa3oBaHne TPUTOHOMETPUUYECKUX BBIPAKEHUMN 1
52. [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUH 1
53. [Ipeo6pa3oBaHne TPUTOHOMETPUUYECKUX BBIPAKEHUMN 1
54. Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1
55. Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
56. Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1
57. Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1
58. Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
59. Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1




KonTponpHas padora o teme "@opMyIbl TPUTOHOMETPHH.

0. Tpuronomerpuyeckue ypaBHeHuUs" L

61 ITocnenoBaTebHOCTH, CIIOCOOBI 3a0aHU OCIEN0BATEILHOCTEA. 1
MOHOTOHHBIE TTOCIIEA0BATEILHOCTH

- Apudmerndeckas 1 reomeTpudeckas nporpeccuu. Vcnosnab3zoBanue 1
IPOTPECCUU JUIsl peILIeHHs] peaIbHbIX 3314 IPUKJIAHOTO XapaKTepa

63, Beckoneuno yOsiBaromas reomeTpuieckas nporpeccusi. Cymma 0€CKOHEYHO 1
yOBIBaroIeil reOMETPUYECKOM MPOrpeccuu

64. PopMyia CII0KHBIX IPOLIEHTOB 1

65. ®dopmyna CIOKHBIX MTPOIEHTOB

66 O06006menne, cucTeMaTu3anus 3HaHUK 33 Kype anreOphl U Hadau 1
MaTemaTtuyeckoro aHanuza 10 kiacca

67. HroroBast KoHTpoIbHAs paboTa 1

68, O06o006menne, cucTeMaTu3aus 3HaHUK 3a Kype anreOpbl U Haval 1
MaTemaTuyeckoro aHanuza 10 kimacca

69. [ToBTOpenue, 0000IIeHNE U cCUCTeMaTH3alHs 3HAaHU 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

KoandyecTBO 4acoB

Ne i/ Tema ypoka B Konrpoubnbie IIpakTuyeckue
cero padoTsbI padoThI

1. CreneHsb ¢ palMoOHaIbHBIM [10KA3aTENEM 1

2. CaoiicTBa CTeNeHH 1

3. [Ipeo6pa3oBanue BbIpaxxeHU, COAEpPKALIUX PAL[IOHATIbHBIE CTETIEHU 1

4. [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILNX PALlHOHAIbHBIE CTEIICHH 1

5. [lokaszarenbHble ypaBHEHUSI U HEPABEHCTBA 1

6. [TokazarenbHast pyHKINA, €€ CBOWCTBA U rpaduK 1

; KonTtponpsHast padora o Teme "CrerneHb ¢ palliOHAIBHBIM [TOKA3aTeNEM. 1 1

' [NoxazatenpHas pynkius. [TokazaTenbHble ypaBHEHUS U HEpaBeHCTBA"

8. Jlorapudm uucna 1

9. JlecaTuuHbIe U HaTypaJibHbIE JOraprpMbI 1

10. [Ipeo6pa3oBanue BbIpaxeHH, copepKaluX Jorapu(mbl 1

11. [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(MBI 1

12. [Ipeo6pa3oBanue BbIpaxkeHUi, copepKalUX JOrapu(pmbl 1

13. Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA 1

14. Jlorapudmuueckre ypaBHEHHS U HEPABEHCTBA 1

15. Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA 1

16. Jlorapudmuueckas GyHKIUsA, €€ CBONCTBA U rpauK 1

17 KonTtponbHas padora o Teme " Jlorapudgmuueckas QyHKIUS. 1 1

Jlorapugmuueckue ypaBHEeHHs 1 HEpaBeHCTBA
18. Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IpaQUKu
19. Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U rpaduKu




20. Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U rpaduKu 1

21. Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U TpaduKu 1

22. [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1

23. [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1

24. [TprMepbl TPUrOHOMETPUUECKUX HEPABEHCTB 1

25. [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
KoHnTtpoinbHas pabora mo teme "Jlorapudmudeckas hyHKIus.

26. Jlorapugmuueckue ypaBHEeHUs U HepaBeHCTBA. TpuronoMerprudeckue 1
¢ynkuuu u ux rpapuku. Tpuronomerpruueckue HepaBeHCTBa"

27. HenpepsiBable pyHKINN 1

28. [TpousBoaHas GyHKIHH 1

29. [IpousBoanas pyHKIUN 1

30. I'eomerpuueckuii u GU3NIECKUNA CMBICI IPOU3BOIHON 1

31. ['eomeTpuueckuii 1 GU3NUECKU CMBICT POU3BOTHOM 1

32. [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMIA 1

33. [Tpon3BoiHBIE 3JIEMEHTAPHBIX PYHKLUI 1

34. [IpousBosHas cyMMbl, IPOU3BEACHHUS, YACTHOTO (QYHKIUI 1

35. [Tpon3BoiHAs CyMMBI, TPOU3BEACHHS, YACTHOTO (PYHKIIUH 1

36 [Ipumenenue npou3BoIHOM K HcCIeT0BaHUIO (PYHKIIMH HA MOHOTOHHOCTb U 1
KCTPEMYMBI

37 [TpumeneHne Npon3BOIHON K UCCIEIOBaHUIO (DYHKIIMI HA MOHOTOHHOCTh U 1

' 5KCTPEMYMBI

38. HaxoxxneHre HanOobIIero 1 HAMMEHbIIET0 3HaUYeHNUs (PYHKIIMU Ha OTpe3Ke

39. Haxosxenne HanOobIIero 1 HANMEHBIIIETO 3HaYeHUsT (QYHKIIMH Ha OTPE3Ke 1
[Ipumenenne Mpon3BOIHON ISl HAXOXKACHHSI HAWITYYILEro PELEHUS B

40. NPUKIAIHBIX 3a7a4ax, Ul OIPEEIICHNs] CKOPOCTH MpoLiecca, 3aJaHHOIO 1

bopmyoit unu rpaduxkom




41. KonTtponsnas padora no teme "[IpousBoanas. [lpumenenne npou3BogHoR" 1
42. [TepBooOpaznas. Tabnuia mepBooOPa3HBIX 1
43, [TepBooOpasnas. Tabmuia mepBooOpa3HBIX 1
44, WuTerpan, reomeTpuueckuii 1 (pU3HUYECKHii CMBICT HHTETpaja 1
45, HHuTerpai, reoMeTpudecKuii U (pU3NYECKUN CMBICIT HHTETpasa 1
46. Brraucnenue unrterpana nmo ¢popmyne Herotona—Jleitbnuma 1
47. CucreMbl TUHEUHBIX YpaBHEHUH 1
48. CucreMbl TUHEHHBIX YpaBHEHUN 1
49. Pemienne npukiiagHbIX 3a/1a4 ¢ HOMOUIBIO CUCTEMbI TMHEHHBIX YPaBHEHUI 1
50. Pemenue npuknaaHpixX 3a7a4 ¢ MOMOILBK CUCTEMBI JIMHEMHBIX YPABHEHUN 1
51 CucreMbl ¥ COBOKYITHOCTH LIEJIBIX, PALlMOHAIbHBIX, UPPALIMOHAJIBHBIX, 1
' NOKa3aTesbHbIX, JIOTapu(PMUUYECKUX YpaBHEHHH U HEPABECHCTB
52. Ucnonp3oBanue rpagukoB GyHKIMN IS pEIICHUS] YpaBHEHUH U CHCTEM 1
53 KonrtponsHas padora no reme "HMHTerpan u ero npuMmeHneHus. CucreMsl 1
' ypaBHEHUH"
54. HarypanbHsle 1 Lienple 4uciia B 3aJja4ax U3 pealbHON KU3HU 1
55. [Ipu3Haky eNMMOCTH LEIBIX YUCEI 1
56. [Tpu3Haky AETUMOCTH LENBIX YUCEI 1
57. [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUNU. Y paBHEHUS 1
58. [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIMsI 3HAHUH. Y paBHEHUS 1
59. [ToBTOpeHme, 0000IIeHNE, CHCTEMATH3aIIHsl 3HAHUW. Y paBHEHUS 1
60. [ToBTOpenue, 00o0IIeHNE, cucTeMaTH3alus 3HaHui. HepaBeHcTBa 1
61. [ToBTOpenwue, 0600IIEHNE, cCcCTeMaTH3anus 3HaHuii. HepaBeHncTBa 1
62. [ToBTOpeHnue, 06001mIeHNe, cucTeMaTu3alus 3HaHui. CUCTEMBI ypaBHEHUN 1
63. [ToBTOpenwue, 0600IIEHNE, cCCTeMaTH3alusl 3HaHuH. DYHKITUN 1
64. HTtoroBasi KOHTpOJIbHAsE paboOTa 1




65 O6o0061ienne, cucTeMaTu3aus 3HaHUK 3a Kypc aiareOpsl U Havas 1
' MateMaTudeckoro anainmsa 10-11 xmacco
66 O6o0061enne, cucTeMaTu3aus 3HaHUK 33 Kype anreOphl U Havall 1
' mareMaThueckoro aHanuza 10-11 kimaccos
67 O06o0meHure, cucTeMaTr3alus 3HaHUK 3a Kypce alnreOpbl 1 Hadas 1
' MateMaTudeckoro anainmsa 10-11 xmacco
68 O6o0061eHne, cucTeMaTu3alus 3HaHUK 32 Kypc aiareOpsl U Havyas 1
' MareMaTtuyeckoro agannsa 10-11 xiaccos
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




I'EOMETPUA

10 KITACC
Ne Kosaun4yecTBo 4yacos
Tema ypoka Kourpoubnbie IIpakTHyeckue
n/n Bcero
padoTsbI padoThI
OCHOBHBIE MIOHATHUS CTEPEOMETPUU: TOUKA, IPAMAasi, INIOCKOCTb, IIPOCTPAHCTBO.
1 [TpaBwita n300paxxeHusI HA PUCYHKAX: N300pakeHUS TIIOCKOCTEH, 1
NapajuIeNbHbIX IPSIMbIX (OTPE3KOB), CEPEANHBI OTPE3Ka
2 [TonsTHs: nepecekarouecs MI0CKOCTH, IEPECEKAIOIINecs IpsiMast U MII0CKOCTh
3 [TonsaTHs: nepecekarommecs MIOCKOCTH, IEPECEKAIOIUECS IPsIMast U IIJI0OCKOCTh 1
4 3HAaKOMCTBO C MHOTOTPaHHUKAaMH, H300paykeHre MHOTOTPaHHUKOB Ha 1
PUCYHKAX, Ha MPOEKIIMOHHBIX YEePTEKaAX
5 HauanbHble cBefieHUs 0 KyOe U upaMuje, ux pa3BepTKu U Moaenu. CeueHus 1
MHOTOTPaHHUKOB
6 HavanpHble cBeieHus 0 KyOe U nmupamujie, ux pa3BEPTKU U Mojaenu. CeueHus 1
MHOTOTPaHHUKOB
7 [TonsiTHe 06 aKCMOMaTUYECKOM IIOCTPOEHUHU CTEPEOMETPUU: aKCUOMBI 1
CTEpPEOMETPUU U CIEACTBUS U3 HUX
8 [TonaTHe 06 aKCHOMAaTUYECKOM MTOCTPOECHUH CTEPEOMETPUN: aKCHOMBI 1
CTEPEOMETPUU U CIEACTBUSI U3 HUX
9 [TonsiTre 06 akCMOMaTUYECKOM IOCTPOEHUHU CTEPEOMETPUU: aKCUOMBI 1
CTEpEOMETPUU U CIEACTBHS U3 HUX
10 [TonsiTre 06 akCHOMaTUYECKOM IIOCTPOEHUHU CTEPEOMETPUU: aKCHOMBI 1
CTEpEOMETPUU U CIEACTBHS U3 HUX
11 B3aumHoe pacronoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAOLIUECS, 1

HnapaJiyICJIbHBIC U CKPCIIUBAOIIUCCA ITPAMBIC




[TapaninenpHOCTb NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapajlieiabHbIe

12 IpsIMbIE B IPOCTPAHCTBE; NapaJlJIeIbHOCTh TPEX MPSAMBIX 1

13 [TapamienbHOCTB IPSIMBIX U IJIOCKOCTEN B IpocTpaHcTse: IlapainensHocTh 1
IPSIMOI U TUIOCKOCTH

14 VYTIIBl ¢ COHANPaBICHHBIMU CTOPOHAMU 1

15 Yrois Mexay IpsMBIMU B IIPOCTPAHCTBE 1

16 Yroa Mexay npsSMbIMU B IPOCTPAHCTBE 1

17 [TapannensHOCTh TUIOCKOCTEHN: MapalieNbHbIE TNIOCKOCTH 1

18 CBoiicTBa napajieNbHbIX INIOCKOCTEN 1

19 [Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI HA IIIOCKOCTH: TETPadIp, KyO, 1
napaJiesienume,|

20 [Toctpoenue ceueHuii

21 [TocTpoenue ceueHuit

99 KonTponbnas padota no teme "IIpsiMble U IIIOCKOCTH B TPOCTPAHCTBE. 1
[TapannenbHOCTH NPSAMBIX U MJIOCKOCTER"

93 [leprieHAUKYIAPHOCTD MPSIMOM U IJIOCKOCTH: MEPIEHIUKYIISIPHBIE TIPSIMBIE B 1
IIPOCTPAHCTBE

24 [IpsiMble mapasieNnbHbIE U TIEPICHIUKYIISPHBIE K TUIOCKOCTH 1

25 [IpsiMble napasienbHble U MepHeHIUKYIIPHbIE K IIIOCKOCTH 1

26 [Tpu3HaK neprneHaAUKyYIIpHOCTH MPSIMOM U IIIOCKOCTH 1

27 [Ipu3Hak nepneHANKYIAPHOCTH IPSIMOM U INIOCKOCTH 1

28 Teopema o npsAMOI NepNEHANKYIAPHON TUIOCKOCTH 1

29 Teopema o mpsiMoii IEPIICHIUKYIISIPHOM MJIOCKOCTH 1

30 Teopema o npsAMOI NepIEHANKYIAPHON TUIOCKOCTH 1

31 [eprieHAUKYISAp ¥ HAKIOHHBIE: PACCTOSHUE OT TOYKH JI0 MJIOCKOCTH, 1
paccTostHAe OT MPSMOM J0 TUIOCKOCTH

32 [leprieHAMKYNIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, 1




paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH

HepneHz[HKmep W HAKJIOHHBIC: paCCTOAHUE OT TOYKH OO0 ITIJIIOCKOCTH,

33 paccTosiHue OT IPSIMOM J0 INIOCKOCTH

34 [lepneHIUKYNAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIIIOCKOCTH,
paccTosiHue OT IPSIMOM A0 IUNIOCKOCTH

35 VYTIibl B IPOCTPAHCTBE: YIOd MEXKAY IPSIMON U TUNIOCKOCTBIO

36 JIByrpaHHbIN yTOJ, JMHEHHBIA YTOJ JBYTPAHHOTO yIJia

37 JIByrpaHHBIN yroJl, JMHEHHBIN Yrojl ABYTPaHHOTO yIJia

38 [lepneHIUKYIAPHOCTD IJIOCKOCTEN: IPU3HAK NEPIEHIUKYIIIPHOCTH IBYX
IJIOCKOCTEN

39 [lepneHIMKYIAPHOCTD MJIOCKOCTEN: IPU3HAK NEPIEHANKYIIPHOCTH IBYX
IJIOCKOCTEN

40 [lepneHIUKYNSPHOCTD MJIOCKOCTEN: PU3HAK NEPIEHANKYIIPHOCTH JIBYX
IIJIOCKOCTEN

41 TeopeMa 0 TpEX nepHeHAUKYIIApax

42 Teopema o Tpéx nepneHAUKYISIpax

43 TeopeMa 0 TpEX nepHeHAUKYIIApax

44 KonTponbHas padota no Temam "lleprnieHIuKyIIpHOCTD MPSIMBIX U
miockocTeil" u "YTibl MEXAYy IPSIMBIMU U TNIOCKOCTAMHA"

45 [ToHsiTHE MHOTOTpAaHHUKA, OCHOBHI)I? 3JIEMEHTHl MHOTOI'PaHHUKA, BBIITYKJIbIE U
HEBBIMYKJIbIE MHOTOTPaHHUKH; pa3BEPTKAa MHOIOTPaHHUKA

46 IIpu3ma: N-yrosipHas Mpu3Ma; TpaHd U OCHOBAHMSI IPU3MBI; IpsIMas U
HaAKJIOHHAsI IPU3MbI; OOKOBAs U MOJIHAsI TOBEPXHOCTH MPU3MBI

47 [Tapannenenunen, NpsIMOYTOJIBHBIN NapaJUIENICIIUIIE] U €r0 CBOWCTBA

48 [Iupamuna: N-yrosnbHas nupammuaa, TpaHu v OCHOBaHI/{C nupaMuibl; O0KOBast U
T0JIHAs TOBEPXHOCTh MUPaMU/IbL; TPaBHIIbHAS U YCEUEHHAS MUpaMKia

49 [IpaBriIbHBIE MHOTOIPaHHUKH: TIOHATHE NPAaBUIBHOIO MHOTOTPaHHUKA;




MpaBUJIbHAS MPU3Ma U MPaBUIIbHAS MUPAMU/JIA; TPABUIIbHAS TPEYTOJIbHAS
MMpaMuia U MpaBUIbHBINA TETpasrap; Kyo

[IpencraBieHue o NpaBUIbHBIX MHOIOTPAHHUKAX: OKTa3/Ip, JOJEKAdIp U

50 1
HKOCadIp.
CummeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOUKH, IIPSIMOH,
51 IUIOCKOCTH. DJIEMEHThl CHMMETPHHM B IUpaMUiax, Napajjenenunenax, 1
IIPABUJIbHBIX MHOI'OI'PaHHHUKAX
52 Brruncnenue sJeMeHTOB MHOTOTPAaHHUKOB: pEOpa, AMArOHAIH, YTIIbI 1
53 [Tnouranp 60KOBOM MOBEPXHOCTHU U MOJHON OBEPXHOCTH MPSAMOU MPU3MBI, 1
TUTOIIAb OCHOBAHMIA, TeOpeMa 0 OOKOBOW MTOBEPXHOCTH MPSIMOM MPU3MBI
54 [Tnomans 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH IIPABUIBHON MUPAMU/IBI, 1
TeopeMa o IUIO0IIA 1 OOKOBOI MOBEPXHOCTH YCEUEHHOM MUPaMUIbI
55 KonTponbnas padora no teme "MHororpanHHuku" 1
56 [TonsiTre 06 06bEMe 1
57 OO6BbEM upaMuIsl 1
58 O06BEM TUpaMuUIbI 1
59 O06BEM TUpaMUIbI 1
60 O0BEM nupamMuIsI 1
61 O0BEM npu3MBbI 1
62 OO0BEM TTPU3MBI 1
63 O0BEM npU3MBI 1
64 KonTponbnas pabora no teme "OO0bEMBI MHOTOIpaHHUKOB" 1
65 IToBTOpenue, o0o0meHne cuctemMaTu3anys 3Hanui. [loctpoenue ceuenuii B 1
MHOT'OT'paHHHKE
[ToBTOpeHue, 06001IeHNE cucTeMaTH3allks 3HaHUN. BeIuucienre paccTosHuil:
66 MEXy ABYMSI TOUKaMHM, OT TOUYKH JI0 MPSIMOM, OT TOYKHU /10 MJIOCKOCTH, MEXKIY 1

CKpCHIMBAOIHUMUCA ITPAMBIMU




67

HroroBas KOHTpoOJIbHASA paboTa 1

68

IToBTOpenue, 00001IEHNE cUCcTeMaTH3alus 3HaHUH. Bbrancienue yrios:
MEX/1y CKPELMBAIOLIMMUCS IPSIMBIMU, MEKIY IPSIMON U IUNIOCKOCTHIO, 1
JIBYTPAaHHBIX YIJIOB, YIJIOB MEXAY IIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoandyecTBO 4acoB

Ne i/ Tema ypoka B Konrpoabnbsie IIpakrnyeckue
cero padoThI padoThI
Cdepa u map: HeHTp, paanyc, TMaMeTp; TIIOMIab MOBEPXHOCTU Chephl 1
2. Cdepa u map: neHTp, paanyc, IuaMeTp; MIONIaJb TOBEPXHOCTH CEpbl 1
3 BsanmMHuoe pacrionoxeHue cepbl U INIOCKOCTH; KacaTellbHas TNIOCKOCTh K 1
" chepe; momans cheps
4 B3aumHoe pacrionoxxeHue chepbl U INIOCKOCTH; KacaTeslbHas MIIOCKOCTb K 1
" cdepe; momans chepsl
5. H3obpaxkenue cdepsl, mapa Ha IiockocTr. CedeHus mapa 1
6. H3obOpaxenue cdepsl, mapa Ha IIockocTH. CedeHus mapa 1
. [{nmHApryYecKas MOBEPXHOCTh, 00pa3yroLIie HUINHIPUIECKOM 1
MIOBEPXHOCTH, OCh IWJIMHJPHUUYECKOM ITOBEPXHOCTH
g Hunuaapudeckasi MIOBEPXHOCTb, 00pa3yroIfe HUINHAPHIECKON 1
MOBEPXHOCTH, OCh LIMJIMHIPUYECKOM MTOBEPXHOCTH
9 [{uuHAp: ocHOBaHUS U OOKOBAs MOBEPXHOCTh, 00pa3yrolias U OCh; IJIOLIA/lb 1
" GOKOBOW U TIOJHOM MOBEPXHOCTH
10 [{unHAp: ocHOBaHUS U OOKOBAas MOBEPXHOCTh, 00Pa3yroIiasi U OCh; IJIOLIA/lb 1
OOKOBO U MOJHOM MOBEPXHOCTU
N306paxeHne nUIMHApa Ha MI0ckocTu. Pa3BépTka nununapa. CeueHus
11, umnuHApa (MI0CKOCTHIO, TapauIeTbHON WK MEPHEeHIUKYISIPHON OcH 1
ATTUHIPA)
N3ob6pakenue unianHapa Ha iockocTu. Pa3sépTka nununaapa. CedeHus
12, uunuHApa (MI0CKOCTHIO, MAapaJUIeTbHON UIIN MepIEeHAUKYIISIPHON ocn 1

UATUHIPA)




Konnueckast moBepxHOCTh, 00pa3yrolre KOHUNUYECKOH MOBEPXHOCTH, OCh U

13
BEpILMHA KOHUYECKON TOBEPXHOCTH
1 KoHunyeckas TOBEpXHOCTh, 00pa3yIonIie KOHMYECKOH MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON TTOBEPXHOCTH
OHYC: OCHOBaHHE U BEpIIMHA, 00pa3yollias U OCh; IJIOIAAb OOKOBOU U
1s K : € U BE , 00 ; o
MOJIHOM MMOBEPXHOCTHU
Konyc: ocHoBaHKe U BeplIrHa, 00pa3yrolast ¥ 0Ch; ILIOIIagb OOKOBOM 1
16
MOJTHOM MMOBEPXHOCTHU
VceuéHHbIi KOHYC: 00pa3yIolIye U BEICOTA; OCHOBAHHUS U OOKOBas
17
MTOBEPXHOCTh
CEUEHHBIN KOHYC: 00pa3yIolUe U BHICOTA; OCHOBAHUS U OOKOBas
18 v 0 ; 0
MOBEPXHOCTh
M3obpaxenue konyca Ha miIockocTu. Pa3BépTka konyca. CeueHus: KoHyca
19, (IVIOCKOCTBIO, apajlieIbHOW OCHOBAHUIO, U INIOCKOCTHIO, TPOXOIAIIEH uepes
BEPIINHY)
M3obpaxenue koHyca Ha miIOocKocTu. Pa3BépTka konyca. CeueHus: KoHyca
20. (MIOCKOCTBIO, MAapaAJUIEIbHOM OCHOBAHUIO, U TNIOCKOCTbIO, POXOAAIIEH uepes
BEPILUHY)
21, KomOuHamus TeNn BpalleHus U MHOTOTPAHHUKOB
22, KomOuHamums Ten BpalieHus ¥ MHOTOTPaHHUKOB
’3 MHororpaHHuK, ONMCaHHBINA 0KOJIO ceprl; chepa, BIrcaHHAS B
MHOTOTPAHHHK WJI B TEJIO BPAIICHHS
» MHororpaHHuK, ONMCaHHBIA 0KOIIO cepsl; chepa, BIEcaHHAS B
MHOTOTPAHHHK HJIM B TEIIO BPAIICHHS
55 MHororpaHHuK, OMCaHHBIN 0KOJI0 cephl; chepa, BIMCAHHAS B
MHOTOTPAHHHK WJIA B TEJIO BPAIICHHS
26. Tlonsarue 06 o0bEMe. OCHOBHBIEC CBOICTBA 0OBEMOB Tell
27. Tloustue 06 06pémMe. OCHOBHBIE CBOMCTBA 0OBEMOB TEll




28, Tlonsarue 06 06béme. OCHOBHBIE CBOWCTBA 0OBEMOB TeEI 1
29. OOBEM muIMHApPA, KOHyCa 1
30, OO0bBEM mUIUHIPA, KOHYCa 1
31, OO0béM nUIUHIPaA, KOHYCa 1
32, OOBEM mapa u wiomaab chepsl 1
33, O0OBéM mapa u momaab chepsr 1
34, OOBEM mapa u wiIomaab chepsl 1
35 [Tomo6HbIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXKTY TIOMIAISIMH 1
MOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX TEN
36 [Tono6ubie Tena B mpoctpaHcTBe. COOTHOUICHHS MEXKAY TUIOMIAIIMU 1
MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TE
37 [Tomo6HbIe Tena B ipocTpancTBe. COOTHOMIEHUS MEXKTY TIOMIAISIMH 1
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TE
38. KonrtponbHas padota o reMam "Tena Bpamenus” u "O0bemsbl Ten" 1
39. BexkTop Ha INIOCKOCTH U B IPOCTPAHCTBE 1
40, BekTop Ha IJIOCKOCTH U B IPOCTPAHCTBE 1
41, CnoxeHue U BBIYMUTAHNE BEKTOPOB 1
42, Crno)xeHue U BHIYUTAHHUE BEKTOPOB 1
43, YMHOXXEHHE BEKTOpPa Ha YUCIIO 1
44, VYMHOXEHHE BEKTOpPA HA YHUCIIO 1
45 PasnoxxeHue BekTopa 1o TpéM HEKOMILIaHApHBIM BeKkTopaM. IIpaBuio 1
napasuiesenumnena
46. Pemenue 3a1a4, CBA3aHHBIX C MPUMEHEHHEM MPaBUII JEHCTBUI C BEKTOpaMHU 1
47 [TpstmoyronbHas cucTeMa KOOpAWHAT B IpocTpaHcTBe. KoopanHaTel BEKTOpa. 1
[Ipocrerimue 3anaun B KOOpAMHATAaX
48, VYron Mexnay BekropaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB 1




49, BpluuciaeHue yrioB MEXAY IPSIMBIMU U IUNIOCKOCTSMHU

50, KoopanHaTHO-BEKTOPHBII METO/ P PEIIEHUH F€OMETPUUECKUX 3a1a4

51, KontponpsHas pabota no Teme "BekTopsl 1 KOOpAXHATH B IPOCTPaHCTBE"

5> [ToBTopenue, o6o0IIeHNE U cucTeMaTH3alus 3HaHui. OCHOBHBIE (DUTYPHI,
(axThl, TEOpEMBI Kypca IJIaHUMETPUN

53 [ToBTOopenue, o6o01IeHNe U cucTeMaTh3anus 3HaHui. OCHOBHBIE (QUTYpBI,
(axThl, TEOpEMBI Kypca IJIaHUMETPUN

54 [ToBTOpenue, o6o0mIeHNE 1 cucTeMaTu3anus 3HaHni. OCHOBHBIE (DUTYDHI,
(axThl, TEOpEMBI Kypca IJIaHUMETPUN

55 [ToBTOpenue, o6o0IIeHNe U cucTeMaTh3anus 3HaHui. OCHOBHBIE (QUTYpBI,
(axThI, TEOpEMBI Kypca IIIaHUMETPUN

56 [ToBTOpenue, o0o0IIeHNE U cUcTeMaTH3alMs 3HaHUH. 3a/1aun IUIAaHUMETPUU U
METO/Ibl UX peIIeHUs

57 [ToBTOpeHUe, 0600IICHNE M CHCTEMAaTH3aIMs 3HAHUW. 3a]a91 TUTAHUMETPHH U
METO/IbI UX PEIICHUS

cg [ToBTOpenue, o0o0IIeHNE U cUcTeMaTH3alMs 3HaHUH. 3a/1aun TUIAHUMETPUU U
METO/IbI UX PEIICHUS

59 [ToBTOpenue, o0o0IIeHNE U cUcTeMaTH3alys 3HaHu. 3a/1aun TUIAHUMETPUU U
METO/Ibl UX peIIeHUs

€0 [ToBTOpeHnue, 06061meHNe 1 cucTeMaTu3alus 3HaHui. OCHOBHbIE (PUTYpBI,
(baxThI, TEOpPEMBI Kypca CTEpEOMETPHUN

61 [ToBTrOpenue, 06o0IeHNE U cucTeMaTH3alus 3HaHui. OCHOBHBIE (DPUTYPHI,
(baxThI, TEOpPEMBI Kypca CTepeOMETPHA

- [ToBTOpenue, 06o0IIEeHNE U cucTeMaTH3alus 3HaHui. OCHOBHBIE (PUTYDHI,
(baxThl, TEOpEMBI Kypca CTEpEOMETPUN

63 [ToBTOpeHue, 006001IeHNe U cucTemMaTu3aus 3HaHui. OCHOBHBIE (DUTYPBI,

(bakThl, TEOPEMBI Kypca CTEpEOMETPUH




64, Hroroas KOHTpOJbHAsA paboTa 1
65. IloBTOpenue, 0600IIEHNE U CUCTEMATU3AINS 3HAHUH 1
66. IloBTOpeHue, 0000IICHNE U CUCTEMATH3AIIHS 3HAHUI 1
67. lloBTrOopeHue, 0000IICHNE U CUCTEMATH3AIIHS 3HAHUI 1
68. IloBTOpenue, 0600IIEHNE U CUCTEMATU3AIIMS 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




BEPOATHOCTDb U CTATUCTHKA

10 KJIACC
KonuyecTBo yacos
Ne /i Tema ypoxka B Kontpoabnbsie IlpakTuueckue
cero
padoThI padoThI
1 [IpencraBieHne qJaHHBIX C TOMOIIBIO TAOIUI] U TUArpaMM 1
5 Cpennee apudmernueckoe, Menuana, HanOoJIbIIee M HANMEHbIIIEE 3HAYCHHUS, 1
pa3Max, Tucnepcus, CTaHJapTHOE OTKIIOHEHHE YHCIIOBBIX HA0OPOB
3 Cpennee apudmernueckoe, MeIuaHa, HanOOJbIICEe U HAMMCHbBIIICE 3HAYCHMS, 1
pa3Max, Iucnepcus, CTaHJapTHOE OTKJIOHEHNE YHCIIOBBIX HA0OpOB
4 Cpennee apudmernueckoe, MeuaHa, HauOOJbIIEe U HAUMEHbIIIee 3HAYCHHS, 1
pa3Max, Tucnepcus, CTaHJapTHOE OTKIIOHEHHE YHCIIOBBIX HA0OPOB
5 CrnyyaitHble S5KCIEPUMEHTHI (OTIBITHI) M CITydaliHble COOBITHSI. DJIeMEHTapHbIE 1
COOBITUS (MCXOBI)
6 BeposiTHOCTh citydaitHOTO COOBITHSI. BEpOosSTHOCTH COOBITHIA B OIBITaX C 1
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU
7 BepositTHOCTB cimydaiiHoro coObitus. [IpakTuueckas pabota 1 1
8 Omneparuu HaJl COOBITHAMU: TIEpECEUCHNE, 00bETMHEHNE COOBITUIH, 1
MPOTHBOIOJIOXKHBIE COObITHS. JlarpaMMel Diinepa
9 Omnepanuu Hajl COOBITUSIMU: IIepecedeHue, 00beIMHEHHE COOBITHI, 1
MIPOTHBOIOJIOXKHBIE COOBITHS. JlnarpaMmMbl Diinepa
10 dopmyIa cI0KEHUs BEPOATHOCTEN 1
11 VYcnoBHas BEPOSITHOCTh. Y MHOXKEHUE BEPOSITHOCTEN. [lepeBo cirydailtHOro 1
JKCIIEPUMEHTA
12 YcnoBHas BEPOSITHOCTb. Y MHOXKEHUE BEPOSITHOCTEN. [lepeBo cirydaliHOro 1

OKCIICPUMCHTA




VYcnoBHas BEPOSITHOCTb. Y MHOXKEHUE BEPOSTHOCTEU. [lepeBo cirydaiiHOro

13 1
HKCIEpUMEHTA
14 @opMyita OJIHON BEPOATHOCTH 1
15 dopMyta MoJTHON BEPOATHOCTH 1
16 dopmyna nonHoi BeposaTHocTH. HezaBucumbie COOBITHS 1
17 KontponbHas padota 1
18 KomOunaTopHOE MPaBUIIO YMHOKEHUS 1
19 [TepecTanoBku u pakTopuan 1
20 Yucio coueraHuit 1
21 Tpeyronbuuk [lackans. @opmyna 6bunoma HeroToHa 1
99 bunapHbIii ciiy4aiiHbIi ONBIT (MCHIBITAHUE), yeieX U Heynaya. HesaBucumblie 1
ucnbiTanusd. Ceprsi He3aBUCUMBIX HCTIBITAHUH 10 IEPBOTO ycIexa
23 Cepus He3aBUCUMBIX HcTIbITaHUN bepHyiu 1
24 Cepus He3aBUCHMBIX UCTIbITaHUH. [IpakTHueckas paboTa ¢ UCIOIb30BaHHEM 1
3JIEKTPOHHBIX TAOJIHI]
25 CrnyugaitHast BeTHIMHA 1
26 Pacnpenenenue BeposTHOCTEH. Jluarpamma pacnpeseneHus 1
27 CymMa ¥ mpou3BeieHHE CITy4alHbIX BETMYUH 1
28 CymMa 1 Ipou3BeCHHUE CITy4alHbIX BEINYNH 1
29 [Tpumeps! pactipeiesieHni, B TOM YHCIIe TeOMETPUIECKOe U OMHOMHAIHLHOE 1
30 [Tpumeps! pactipesiesieHni, B TOM YHCIIe FTeOMETpUYecKoe U OMHOMHAIbHOE 1
31 [ToBTOpeHmEe, 0000IIEHNE U CUCTEMATU3AIIMS 3HAHUH 1
32 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIMs 3HAHU 1
33 HToroBasi KOHTpOJIbHASA paboTa 1
34 [ToBTOpeHme, 0000IIEHNE U CUCTEMATU3AINS 3HAHUH 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KJIACC

KoandyecTBO 4acoB

Ne i/ Tema ypoka B Konrpoabnbie IIpakTHyeckue
cero padoThI padoThI
1 [ToBTOpenHue, 0600meHue, cuctemaTi3anus 3HaHui. CrydaiiHbIe ONBITHI U 1
BEPOSITHOCTH CIIy4aHBIX COOBITHH. Cepuu HE3aBUCUMBIX UCTIBITAHUN
5 [ToBTOpenue, 06061meHne, cucTemaTu3anus 3Hanuil. CirydaiiHble ONBITHI U 1
BEPOATHOCTH CIy4ailHBIX cOOBITUH. Cepry He3aBUCUMBIX UCTIBITAHUN
3 [ToBTOpeHme, 0600mEeHNe, cucTeMaTH3aus 3HaHui. CITy4aiiHbIe ONBITHI U 1
BEPOATHOCTH CIy4ailHbIX cOOBITUI. Cepry He3aBUCUMBIX UCIIBITAHUN
4 [ToBTOpeHmEe, 00600MmEeHNe, cucTeMaTH3aIus 3HaHui. CITy4aiiHbIe ONBITHI U 1
BEPOSITHOCTH CIIY4aHBIX COObITHH. Cepuu HE3aBUCUMBIX UCTIBITAHUN
5 [Tpumepsl MpUMEHEHHS] MAaTEMaTHYECKOTO OKUIaHUS (CTpaxoBaHUE, JT0Tepes])
6 MareMatuueckoe 0KHIaHUE CYMMBI CIIy4ailHbIX BETUYHH
7 MatemaTuueckoe 0KHIaHue TEOMETPUUECKOTO U ONHOMHUATILHOTO 1
pacrpeneeHnn
8 MareMaTtuueckoe 0’KHIaHHe TeOMETPHUIECKOT0 1 OMHOMHUAIIEHOTO 1
pacrpeneeHun
9 Jucnepcus u CTaHIapTHOE OTKJIOHEHHUE 1
10 Jlucniepcus U CTaHAAPTHOE OTKIOHEHUE 1
11 Jlycriepcuu reoMeTpu4Yeckoro 1 OMHOMHUAIBHOTO paclpeaeeHus 1
12 [IpakTryeckas paboTa ¢ UCIOIB30BAHUEM JIEKTPOHHBIX TaOJIHIL 1 1
13 3akoH O0onbIIuX unces. BeiOOpoUuHBIil METOT MCCIeI0BaHMI 1
14 3akoH OONBIINX YKcel. BRIOOPOUHBII METOT UCCIICTOBAHMIA 1
15 [IpakTrueckas paboTa ¢ HCTIOIB30BAaHUEM IJICKTPOHHBIX TAOIHI] 1 1
16 HToroBasi KOHTpOJIbHASA paboTa 1 1




IIpuMepsl HENPEPBIBHBIX CIIy4alHbIX BeJIMUYMH. OYHKIUS [IJIOTHOCTU

o pacrnpenenenusi. PaBHoMepHOe pacrpeeseHle U ero CBoMcTBa

18 [IpuMepsl HENPEPBIBHBIX CIIyYalHbIX BeJIMYUH. OYHKIUS [IJIOTHOCTU
pacnpezeneHus. PaBHoMepHOe pacnpesiesieHue U ero CBOMCTBA

19 3agauu, NpUBOJAIINE K HOPMaIbHOMY pacupezencHuio. @yHKIUS IIIOTHOCTH
1 CBOMCTBA HOPMAJILHOTO PACHIPEeTICHHS

20 [TpakTudeckast paboTa ¢ UCIIOJIB30BAHUEM AICKTPOHHBIX TAOJIHIL

21 IToBTOpenue, o0o01IeHNE U cucTeMaTh3anus 3HaHuil. OnucarenbHas
CTaTUCTHKA

99 IToBTOpenue, o0o0IIeHNE U cucTeMaTH3anus 3HaHuil. OnucarenbHas
CTaTUCTHKA

93 [ToBTOpenue, 0600IIeHNE U cUCTeMaTH3aIHs 3HaHUH. OIBITHI C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU

24 IToBTOpenue, 00o01IeHNE U cucTeMaTH3alust 3HaHui. OnbITHI €
PaBHOBO3MOXXHBIMH JIEMEHTAPHBIMU COOBITHSIMU
IToBTOpenue, o0o0IIeHNE U cucTeMaTH3alus 3HaHui. Beruucienue

25 BEPOSATHOCTEN COOBITUI ¢ MpUMEHEHHEM (OpPMYIT U TpapUUECKIX METOI0B
(xoopauHATHAs MpsiMast, AepeBo, Auarpamma Jiiepa)
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIMS 3HaHU. Beruucienue

26 BEPOATHOCTEN COOBITHI ¢ mprMeHeHneM (HopMyJl U TpaduIecKUX METOI0B
(xoopauHATHAs MpsiMast, AepeBo, Auarpamma Jiiepa)
[ToBTOpeHme, 0000IIeHNE U CUCTEMATH3AIHs 3HaHW. BeraucieHue

27 BEPOATHOCTEHN COOBITHI ¢ mMprMeHeHneM (HopMyIl U rpadUIECKUX METO/I0B
(KoopauHaTHas MIpsiMast, IEPEBO, TUarpamMma Jisepa)
IToBTOopenue, 0000IIeHNE U cUCTeMaTH3alMs 3HaHul. Beruncnenue

28 BEPOSTHOCTEN COOBITHI ¢ IpUMEHEHHEM (OPMYIT U TpapUUECKIX METOI0B
(koopauHaTHas TIpsiMast, IEPEBO, TUarpamMma Jujepa)

29 IToBTOpenue, o0o0mIeHNe U cucTeMaTu3anus 3HaHui. CiydaiiHble BeTMYMHbBI




U pacripeieTIcHus

30 [ToBTOpeHME, 0000IIEHNE U cUcTeMaTu3anus 3HaHuii. CirydailHbIe BEJIMUYNHBI 1
U pacripeieIcHus

31 [ToBTOpeHue, 06001IeHNE U cUucTeMaTH3alusl 3HaHu. MaTteMaTuieckoe 1
OXKMJaHUE CIyYailHON BEJIMYHUHBI

39 [ToBTOpenue, 0000IIeHNE U CUCTEMAaTH3AIMs 3HaHU. MaTeMaTu4eckoe 1
0KMJAHUE CIYYaTHON BEJIMYHUHBI

33 HroroBast koHTpoIbHAs paboTa

34 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3aIlvsl 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




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; HCIOJIb30BaTh 3alUCh IPOU3BOJIBHOIO YIJIa uepe3 oOpaTHbIe
TPUTOHOMETPUYECKHE (DYHKIIUU
2 VYpaBHeHMS U HEPABEHCTBA
OnepupoBarh MOHATUSAMU: TOKIECTBO, YpaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 paloHaIbHOE, MppaMOHAIbHOE YpaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPHUUECKOE YpaBHEHHE
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
HppalMOHAIBHBIX YPaBHEHUI 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 BBIP)XCHUS, YPAaBHEHHUS, HEPABEHCTBA MO YCIOBHUIO 33/1a4H, UCCIIE0BATh
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 (QYHKIMH, 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
Hcnonb3oBarek rpaduku GyHKIUN I8 WCCICIOBAaHUS TIPOIECCOB U
35 3aBUCHUMOCTE MpU pEeHIeHUH 33/a4y U3 JAPYruX y4eOHBIX MPEAMETOB U
' peambHOM  JKM3HHW, BBIpaXaTh (OpMyJaMH  3aBHCUMOCTH  MEXIY
BETTMYUHAMU
4 Havana maTematuyeckoro ananusa
11 OnepupoBaTh TOHATUSAMHU: TOCIEIOBATENLHOCTh, apudmMeTnyeckas u
' reoOMeTpHUYECKas MPOTPECCHH
OnepupoBaTh NOHATHUAMU: OECKOHEUHO YOBIBaOIlas TeOMeTpUYecKas
4.2 mporpeccusi, CcyMMa OECKOHEYHO  yObIBaroIlell  IeoMeTpHuYecKOM
porpeccuu
4.3 3amaBath MOCIEA0BATEIHHOCTH PA3IUYHBIMU CIIOCOOAMHU
44 Hcnonp30Bare CBOMCTBA IOCIEIOBATEIIBHOCTER MW MPOTPECCUUA IS
' pelIeHwsI peaabHBIX 33aa9 MPUKIIAJHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
5.1 OmnepupoBarh MOHATUSMH: MHOKECTBO, ONIEPAITIH HAJ MHOKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBI —ammapar Uil  ONHCaHHS
5.2 peabHBIX TPOIECCOB U SIBICHUH, MPH pEIIeHUH 3adad M3 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 MOHATHSAMHU: TEPHOAWYECKAS (QYHKIHS, MPOMEXKYTKH
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
OnepupoBaTb MOHATUSIMHU: HENpepbiBHAsA (YHKIUS, [POU3BOAHAA
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 W3BECTHBIC AHATUTHUYECKUE METOIbl MpPU
pELICHUM CTaHJIAPTHBIX MAaTeMaTHYECKUX 3ajlad Ha BBIYUCIICHUE
pacCTOSTHUM MEXIYy JBYMsI TOYKaMM, OT TOUKH JIO MPSMOM, OT TOUYKHU 0

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIINUMHUCA ITPAMBIMHA

7.13

PemraTe 3aaa4i Ha HaXOXACHUC I'COMCTPHUYCCKUX BCIWYHH I10 06pasuaM
WK aJIropuTMaM, IMPUMCHASA HU3BCCTHLIC AHAJIUTHUYCCKUC MCETOAbI IIPpH
PEIICHUU CTaHAAPTHBIX MAaTCMAaTHYCCKUX 3aJad Ha BBIYHCIICHUE YIJIOB
MCXKAY CKPCIIHUBAIOUMIMMHUCA IPAMBIMH, MCKIY Hp?[MOfI H ITINIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, IBYI'DAHHBIX YI'JIOB

7.14

7.15

Beruucnsate 00bEMBI M IUIOIIAJM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (GOPMYJI, BEIYUCIISTH COOTHOIICHUS
MEXIY IUIOIIASIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOI'OrpaHHUKOB

OnepupoBaTh MOHATUSIMH: CUMMETPHsSI B MPOCTPAHCTBE, LEHTP, OCh U

INIOCKOCTh CUMMECTPHHU, ICHTP, OCh U IINIOCKOCTb CUMMCTPUHU (bnrypbl

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, MPEINONarallluX HECKOJIbKO WIAaroB pEIICHMs, €CIU YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopMe

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBbI ITPHU PCIICHUNU CTCPCOMCTPUICCKUX 3a/1av

7.19

7.20

HpI/IBOI[I/ITL MNPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTCﬁ B IIpUpoJac u

JKU3HH, paCliO3HABATh IIPOABJICHUEC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

[IpuMeHsTh NOTydYeHHbIE 3HAHUS Ha MIPaKTHKE: aHAIU3UPOBATh PeaIbHbIE
CUTyallud M MPHUMEHATh HU3YYEHHBbIE IOHATHS B IIPOLECCE IOMCKA
penieHus MaTeMaTHYECKH chopMyIHpOBaHHON po0GJIEeMBI,
MOJIETUPOBATh PEAbHBIE CUTyallMM Ha SI3bIKE T€OMETPUH, HCCIIEN0BATH
MIOCTPOEHHBIE MOJENIU C MCIOJIb30BAHUEM I€OMETPUYECKUX MOHATHH U
TEopeM, armapara aiaredpsl, pemaTh MPaKTUYECKHe 3a7aul, CBI3aHHbIC 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 NOHITUSIMU: LIUIUHIPUYECKAsI TTOBEPXHOCTH, 00pa3yolne
6.1 IWIMHAPUYECKOW TMOBEPXHOCTH, MIMIMHIP, KOHHYECKAs IMOBEPXHOCTD,
' oOpa3yromue KOHHYECKOH  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MTOTyYEHUS Tell BpallleHus
6.4 KinaccudumupoBars B3aUMHOE PaciofioKeHUE CPEphl U TIIOCKOCTH
OnepupoBaTh MOHSATUSIMU: IIAPOBOW CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHHE IIAPOBOTO CIIOSI, BHICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M MUIOIMIAAM TOBEPXHOCTEH Tel BpalleHUs,
' TEOMETPUYECKUX TeJ C PUMEHEHUuEM (popmyi
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHK, BIHCaHHBIM B cdepy u
6.7 OINMCAHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIN TEJI0
BpallleHus
68 BbHCHSATE COOTHOIICHHS MEXIY IUIOHIAASMH TOBEPXHOCTEH W
' 00BbEMaMHU TOJOOHBIX TEIT
6.9 N300pakaTh n3ydaemble QUTYpPHI OT PYKH U C TIPUMEHEHHEM IPOCTHIX
' 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 (UIypax, MPEJICTaBICHHYI Ha
YepTekax U pUCYHKaX
[TpumeHsTh TeoMeTpuUYecKrue (PaKThI AJSl PEHICHUS CTEPEOMETPUUCCKIX
6.12 3aj1a4, MPEIIONAaraloliX HECKOJIbKO MIATOB DPEIICHHS, €CITH YCIOBUSI
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 KOOPAWHATHEI B IIPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB U IPOU3BEAECHHUE BEKTOpa Ha YHCIIO, YToJl
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 METOZ1a

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 mpocTEHIIME NPOrpAMMHBIE CPEICTBA M JIJIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

6.22

IIpuBOAUTE NMpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U

JKU3HHU, paCllO3HABATDh IIPOSABIICHUC 3daKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHATh TONydyeHHbIE 3HAHMA Ha TPAKTHUKE: aHAJIM3UPOBAThH
peasibHble CUTYyallUd U TPUMEHSATh H3y4YEHHbIE TOHATHSA B IIpoOIEcce
MOKCKAa pEIIeHUs MaTeMaTU4eCKu C(HOPMYIUPOBAHHON MpOOIEeMBI,
MOJIEJIMPOBaTh pealibHble CUTYAllMd Ha S3bIKE T'€OMETPUHU, HCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T€OMETPUYECKUX IMOHATHH U
TEopeM, amnmnapara aareOpsl, pemaTh NPakTUYeCKUe 3aJaul, CBSI3aHHBIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BEIINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

AJI'EBPA

10 KITACC

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Kon
1 Yucna v BIYKCICHUS
Panyonanenple  yuciaa. OOBIKHOBEHHbIE M JIECSATUYHBIE JAPOOM, IPOLEHTHI,
OeCKOHEUHBIE  TEpHOAMYECKHe  ApoOu.  ApudmeTrHdyeckne  Omepamuu ¢
11 paLMOHATIBHBIMU YHMCIIaMH, IPpeoOpa30BaHUs YUCIOBBIX BblpaxkeHui. [Ipumenenue
npoOeil U MPOIEHTOB JUIsl PEIICHUS MPUKIAIHBIX 3a7ad M3 Pa3IMYHBIX OTpaciei
3HAHUW U peabHOM JKU3HU
JeiictBuTenpHble  yKcnaa.  PanuMoHanmbHBlE M MppalMOHAIBHBIE — YMCIIA.
1.2 Apudmerndeckne omnepanuu C JACHCTBUTEIBHBIMH 4YuciIaMu. [IpuOmmkéHHbIE
BBIYUCIICHUS], TPaBUJIa OKPYTJIICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIUUCIICHUI
Crenenp ¢ mensiM mokaszareneM. CrtaHgapTHas (opma 3amucH JeHCTBUTENBHOTO
13 yncna. Mcnons3zoBanue nogaxoxasiei (GopMbl 3alUCH JIEHCTBUTENBHBIX YHCEN IS
pelIeHNs MPAKTUYECKHX 3a/1a4 U PEACTABICHUS JaHHBIX
14 Apudmerndecknuil KOpeHb HaTypaJIbHOM cTeneHu. JeHcTBUs ¢ apupMEeTHUECKUMHU
' KOPHSIMU HaTypaJbHON CTENIEHU
15 CuHyC, KOCMHYC M TaHIE€HC WYHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTe€HC YKCIOBOI0 apryMeHTa
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 ToxaecTBa U TOKJIECTBEHHbIE IPEOOpPa30OBaHUS
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 Pemienne nppanuOHaIBHBIX 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 mnporpeccud. beckoHeyHO yObIBaroIIas
45 reomerpuueckas nporpeccusi. CymMma OECKOHEUHO YOBIBAIOIIECH I'€OMETPHUYECKON
' nporpeccuu. dopmyna CIOXKHBIX TNPOLEHTOB. lcmonb30BaHue mnporpeccuu s
pelIeHus peabHBIX 3a/1a4 IPUKIIAJHOTO XapakTepa
5 MHOXecTBa U JIOTUKa
MHoxecTBO, omnepanuu Haja MHOXecTBaMmu. Jlmarpammbl Oiinepa — BenHna.
5.1 [IpuMeHeHne TEOPEeTHKO-MHOKECTBEHHOTO armapara s OIHCaHUS peabHBIX
MIPOLIECCOB U SIBIICHUH, P PEIICHUH 3a/1a4 U3 IPYTHX 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 ¢ parmoHaIbHBIM MTOKa3zaTeneM. CBOWCTBA CTETICHH
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 JlorapupmMuueckre ypaBHEHHS 1 HEPaBEHCTBA
26 Cucrembl JHMHEHHBIX ypaBHEHWH. PelleHne MNpUKIAagHBIX 3a7ad C I[IOMOUIbIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMpl 1 COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUH U HEPABEHCTB
28 IIpuMeHeHNe ypaBHEHNH, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 33124
' U 3aJa4 U3 pa3jIMyuHbIX 001acTell HayKH U pealibHOM JKHU3HU
3 OyHKIMH U TpaPuKH
Oynkius. Ilepumognueckue ¢yHkuuu. I[IpomMexyTkm MOHOTOHHOCTH (DYHKITUH.
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 pelieHs] ypaBHEHUH U JIMHEMHBIX CHCTEM
Hcnonb3oBanue rpadukoB  (yHKUMA I HCCIENOBaHMA  IPOLECCOB 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 Gpynkuuu. ['eomerprueckuii 1 Gpu3nYeckuit CMBICI IPOU3BOIHOM
43 [IpousBonHbie 3yeMeHTapHbIX (GyHKIUH. DOpMyNbl HAXOXKACHUS MPOU3BOJHOU
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (PYHKIIUN
[IpuMeHeHHe TNPOU3BOAHOM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.4 skcTpemMyMbl. Haxoxnenrne HanOOJbIIEro U HaUMEHbIIEro 3HAa4eHUs (PYHKIMU Ha
OTpE3Ke
IIpumeHeHre NpOU3BOAHOM JUIsl HAXO0XKIEHUS HaWIY4IlIEro pEelIeHHs B PUKIIAAHbBIX
4.5 3aMavax, IS OMpEAENIeHUs CKOPOCTH TIpollecca, 3aJaHHOro (GOpMYJIoN WiIn
rpaduKom
4.6 IlepBooOpasnas. Tabnuia nepBooOpa3HbIX
47 WuTterpan, ero reoMeTpuueckuii U pusnyeckuii cMbici. Brrunciaenue uaTerpaina 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  MOCTPOEHUU  CTEPEOMETPUU:  AKCHOMBI

CTCPCOMETPHUU U CICACTBUA U3 HUX

7.2

B3aumHoe  pacrnosokeHue OpsIMBIX B IPOCTPAHCTBE:  IE€pPECEKaIOLIUecs,
napajuiefibHble U CKpelmBaromuecs mnpsmeie. [lapamiensHOCTh MPSMBIX 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 MJIOCKOCTH, CBOWCTBA MapaliebHbIX
miockoctei. [Ipocrteiimme mpocTpaHCTBeHHBbIE (DUTYpPHI HA IIOCKOCTH: TETPadp,

Ky'6, napajijieJICnmIic [, IOCTpOCHUE Ce4YeHUI

7.3

IlepneHgUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJAPHBIE IPSAMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJUIENIbHBIE U IEPIIEHANKYIISIPHBIE K IITIOCKOCTH, IIPU3HAK
NEPHEHANKYJIAPHOCTH IIPSIMOM U IIOCKOCTH, TEOPEMA O NPSMOM NEPIEHAUKYIAPHON
IUIOCKOCTH. YTJBl B TPOCTPAHCTBE: YOl MEXAY HpsAMOM H IUIOCKOCTBIO,
JBYI'PAHHBIA yroJI, JIMHEHMHBIM Yroia JAByrpaHHoro yria. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO INIOCKOCTH, PACCTOSHHE OT NIPSIMOM 110
IUIOCKOCTH, MPOEKIUS (PUTYphl Ha TUIOCKOCTh. [leprneHauKynspHOCTh MIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYIAPHOCTH  JBYX  Iulockocter. 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
MIOJIHASI TOBEPXHOCTH Npu3Msbl. [lapamienenumen, mpsMOYroJIbHBIN MMapauIeIICITNATIE T
u ero csorcrsa. [Iupamuaa: N-yrojabHas nupamuia, TpaHd U OCHOBAaHUE ITHUPAMU/IBI,
OOKOBas U IOJIHAs MMOBEPXHOCTh MHUPaMMJIbl, NIPABUIIbHAS U yCE€UEHHAs NMUpaMUJA.
OneMeHTsl NpuU3Mbl U nOHpaMuibl. llpaBUiIbHBIE MHOTOTpaHHUKHU: IIOHSATHE

MPaBWJIBHOTO MHOTOTpPaHHMKA, TMpaBWIbHAas NpU3Ma U MpaBWIbHAs TNHPaMHIA,




MpaBWJIbHAs TPEYrojbHas MUpaMuaa U IpaBUIbHBINA TeTpadip, KyO. Ilpencrasnenue
0 IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

7.5

CI/IMMCTpI/IH B IPOCTPAHCTBE: CHMMETPUA OTHOCHUTCIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJICMCHTBI CUMMCTPUHU B IMHUpaMUJax, MapajijiCjCururcaax, rmpaBUJIbHbIX

MHOTI'OI'PaHHHUKax

7.6

Bbluucnenye 351€MEeHTOB MHOIOIpaHHMKOB: p&0pa, auaroHanu, yrisl. Ilmomans
OOKOBOM ITOBEPXHOCTH U TIIOJHOM IIOBEPXHOCTU MPSAMOM NPU3MBI, IUIOIIA]b
OCHOBaHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTHU MpsAMOM mpu3Mbl. [Tnomans 6oxkoBoi
IIOBEPXHOCTH W IIOBEPXHOCTH IIPAaBUIIBHOM MNHMPAaMHUIBI, TEOpeMa O ILIOLIAIN

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

[Hunuaapuyeckasi MOBEPXHOCTb, 00pa3yrolie HUINHAPUIECKONW MTOBEPXHOCTH, OCh
HWIMHIPUYECKON TOBEepXHOCTH. [{MmuHAp: OCHOBaHWS W OOKOBas MOBEPXHOCT,
oOpa3ytomas U oCh, TUIOIaAb OOKOBOW M MTOJIHOW TTOBEPXHOCTH

Konundeckast moBepXHOCTh, 00pa3yrolre KOHUYECKOH MOBEPXHOCTH, OCh U BEPIINHA
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

Ccdepa u map: ueHTp, paauyc, IMaMerp, IIoaab MOBEPXHOCTH cdepbl. B3aumuoe
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 BpalllCHUA W MHOTI'OTPaHHUKOB. MHor OIr'paHHUK, OIMCaHHBIN

okoJio chepsl, chepa, BiMcaHHAs 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 chepsl

6.7

[Tomobuple Tema B mpocTtpaHcTBe. COOTHONICHHS  MEXIy  IUIOMIAJSIMU




6.8

6.9

6.10

MMOBEPXHOCTEH, 00hEMaMH MOAOOHBIX TET

Ceuenust nunuHApa (MapajuieibHO U MEPIEHIUKYISIPHO OCH), CEUEHUs KOHYca

(mapanenbHOE OCHOBAHUIO U MPOXO/SIIEE YEPE3 BEPILINHY), CEUECHUS 11apa

Bextop Ha miockoctd M B mpocTpaHcTBe. CIIOKEHHE U BBIUMTAHUE BEKTOPOB.
YMHO)eHuEe BekTopa Ha uucio. PasnoxeHune BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mnapamienenunena. PemeHune 3ajmad, CBA3aHHBIX €

MIPUMEHEHHUEM MPaBIII JCHCTBUI C BEKTOpaMU

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

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELLICHUN F€OMETPUYECKHX 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, TeopeMa, CIEACTBUE, CBONCTBO, IPU3HAK, J0Ka3aTeNIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKINH;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHHUS [pU PEIICHUU 3aj]ad,
OLICHUBATh  JIOTMYECKYIO  HPAaBUIBHOCTb  PACCYXKACHUH;  yMEHHE
ONEepUpPOBATh MOHATUSAMHU: MHOXECTBO, NMOJAMHOXECTBO, ONEpaLUU HaJ
MHOJKECTBAMH; YMEHHME HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Juis ONUCaHUs pealbHbIX MPOLECCOB U ABJICHUN U IPU PELICHUU
3ajja4, B TOM 4HCJIE€ W3 JPYTUX Y4YeOHBIX TNPEAMETOB; YMEHHE
ONepUpOBaTh MOHATHAMU: Tpad, CBA3HBIN Irpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHSMU: HATYpaIbHOE YHUCIO, IEJI0e YHCIIO,
CTEMeHb C IIENIBIM MOKa3aTejaeM, KOPeHb HATypalbHON CTENEHHU, CTETIeHb
C paluoOHAJIBHBIM  TIOKa3aTelieM, CTeNeHb ¢  JICHCTBUTEIBHBIM
MoKasarenem, JiorapudM YUClIa, CHHYC, KOCHHYC M TaHIEHC
MPOU3BOJIBHOTO YHCA, OCTATOK IO MOIYI0, pPAlMOHAIBHOE YHCIIO,
HppalMOHAIbHOE  YHCJIO,  MHOXECTBA  HATYPAJIbHBIX,  IIENBIX,
paloHaTbHBIX, JCUCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
IMPpU3HAKHU OCIMMOCTH, HauMeEHbIITNN O6HIPII71 JACIUTCIIb U HANMCHBIIICC
oOmiee kpaTHoe, anropuT™M EBKIna Mpu pelieHru 3aaad; 3HaKOMCTBO C
pPa3IMYHBIMK ~ TIO3UIMOHHBIMH  CHUCTEMaMH  CUHUCIICHHS;  yMEHHE
BBIIOJIHATL BBIYUCIEHHE 3HAUCHUU U Hp806pa3OBaHI/ISI BI:Ipa)KCHI/Iﬁ cO
CTENEeHsAMH M JorapudmMaMu, MpeoOpa3oBaHUsl IPOOHO-PAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHUEC OINCPUPOBATH IMOHATHAMU: IMOCJICAOBATCILHOCTD,




apudmMeTHuecKas nporpeccus, reoMeTpuyecKkas nporpeccus,
OeckoHeYyHO yObIBaromiasi TEeOMETpHYECKass Mporpeccusi; yMEHue
3aJjaBaTh M10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO0 PEKYPPEHTHBIX
dopMyrn; yMEHHE ONepUpOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yruciaa, ¢GopMa 3alucHd  KOMIUIEKCHBIX dHcell  (TeoMeTpudeckas,
TPUIrOHOMETpHUUYECKass W  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUe NEHCTBUS C KOMIUIEKCHBIMH YHUCIIaMH; TMPHUBOJHUTH
OPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3X3, ompenenuTeslb  MaTpULbI,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHHe OonepupoBaTh MOHATUAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[I0Ka3aTeNlbHbIE, CTEIEHHbIE, JIOrapu(PMUUECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHsS U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHUE, YpPaBHEHHUE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB W CHUCTEM; YMEHHE pellaTh YpPaBHEHWS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3IMYHBIX IMPUEMOB; PEIIATH
YpAaBHEHUs, HEPaBEHCTBA M CHCTEMBl C [ApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JI PEUICHUS MAaTeMAaTHYECKHUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTe HayK! U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATUSIMH: (YHKUIUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OrpaHMYEHHOCTb (PYHKIMH, MOHOTOHHOCTb
GyHKIMM, SKCTpeMyM (QYHKIHH, HauOOJIblIee U HAaMMEHbIIee 3HAYCHUS
(GYHKLIMU Ha IPOMEXYTKE, HepepbIBHas (DYHKIIMS, aCUMIITOTHI Ipaduka
GbyHKIMY, TepBasi ¥ BTOpas MPOU3BOAHAS (PYHKIIUU, TEOMETPUYECKUN U
¢u3nueckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; YMEHHE HAaXOIUTh aCUMNTOTHI rpaduka (yHKIUH; yMEHUe
BBIUNCIIATh IPOU3BOJAHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMHN (YHKIMI, HAXOJUTh YpaBHEHHE KacaTeJbHOM K rpaduxy
(GyHKLIMY; yMEHUE HAaXOJUTh NPOU3BOIHBIE 3JIEMEHTApHBIX (YHKIUH;
YMEHHE UCMOIb30BaTh MPOU3BOJIHYIO JUIsl HCCIENOBaHHUA (DYHKIU,
HaXOJUTh HAWOOJBIIME M HAUMEHBIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpadMKd MHOTOUWIEHOB C HCIOJIb30BAHMEM ammapaTa MaTeMaTHYeCKOro
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[CJIPIpOBaHI/IH C

oMoIIbio AuddepeHInaIbHbIX YpaBHCHUH

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (yHKIMM, oOpaTHas
GyHKIMSA, KOMIO3UIUS (YHKUUH, TUHEWHas (yHKUWSA, KBaJpaTHUHAS
byHKIHS, parmoHanbHas byHKIIHS, CTeIeHHas dbyHKIIHS,
TPUTOHOMETpHUYECKHE  (DYHKIMH, OOpaTHbE TPUTOHOMETPHUYECKHUE
GyHKUMM, TOKa3aTelabHas M Jorapudmuyeckas QYHKLUU; yMEHUE
CTpOUTH TpadUKH H3YyYCHHBIX (YHKIWH, BBIIOJIHATH IMPeoOpa3oBaHUs
rpaduKoB (YHKLUH, UCIIOJIB30BaTh TPapUKH sl U3yYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPU PEIICHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3ajjay U3 pealibHOM JKU3HU; BBIpaXaTb (OpMyJIaMU 3aBUCUMOCTH 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 CUCTCM

VYMeHue pemath TEKCTOBBIE 33/a4M 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); COCTaBIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJa4yM, MCCIIEJOBAThb IIOJIYyYEHHOE DEIICHUE 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 HCIOJIB30BAHMEM almapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PEe3yIbTaT

YMeHue onepupoBaTh MOHATUSIMU: CpeAHee apuPMeTHUECKOe, MeruaHa,
HauOoJiblllee W  HAWMEHBINIEE 3HAUCHWs, pa3Max, JHUCIepPCHus,
CTaHJapTHOE OTKIOHEHHE YHCIOBOIO HabOpa; YMEHHE U3BIIEKATh,
WHTEPIPETHPOBAaTh WH(OOPMAIMIO, TPEACTABICHHYIO B TaOMWIax, 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  JJIEKTPOHHBIX  CPEICTB; TrpapuuecKu
UCCIIEIOBAaTh COBMECTHBIE HAONIOACHHS C TOMOINBIO JUarpaMm

paccerBaHMs U JTUHEUHOU pEerpeccuu




YMeHue ornepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIydailHOE
COObITHE, BEPOATHOCTb CIYyYalHOrO COOBITHSI; YMEHUE BBIYHUCIATH
BEPOATHOCTh C HCIOJB30BaHUEM TIpaUUECKUX METOJOB; MPUMEHATH
(GOpMyITBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (POpMyIy IOJHON
BEepOATHOCTH, hopmyny bepHyiin, koMOnHaTOpHBIC (GaKThl U GOPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHUH; yMEHHE OIEepUPOBATH
MNOHATUSIMM:  Cy4ailHasi BENUYMHA, pAacIlpeiesieHHue BEpPOSITHOCTEH,
MaTeMaTU4YeCKoe OXHUJAaHUE, TUCIEPCUS U CTAHAAPTHOE OTKJIOHEHHE
CIy4ailHOH BeNWYHMHBI, (YHKIUU pacmpenesieHus U IJIOTHOCTU
PaBHOMEPHOTO, IIOKa3aTEJIbHOTO Y HOPMAJIBHOTO paCIpeCIICHHI;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpefeNieHudl Jyis
pelIeHusl 3a/lay; 3HAKOMCTBO C TIOHATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBIOOPOYHBIX HCCIEIOBAHUIM; YMEHUE TNPUBOAUTH MPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJIBIIMX YHMCENT B MPHUPOAHBIX M OOIIECTBEHHBIX
SBIICHUSX; YMEHHE OIEPUPOBATH MOHATUSIMU: COUETaHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWW, YMCIO TepecTaHOBOK; OuHOM HbroTOHA; ymeHue
MPUMEHSITh KOMOMHATOPHBIE (DaKTHI M PACCYKICHUS AJISl PELICHUS 3a/a4;
OIICHUBATH BEPOSITHOCTH peaTbHBIX COOBITHH; COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘ICHHLIﬁ pe3yibTar

YMeHue omnepupoBaTb IMOHATUSAMHU: TO4YKA, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yroi,
JBYTpaHHBIA yroji, TPEXTPaHHBIM yroj, CKpeIIMBAIOLIUecs IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEW, yroi
MEXY NPSMBIMH, YTOJI MEXAY NPSAMON M IUIOCKOCTBIO, YTOJI MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH [0 MJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMU, PACCTOSTHUE MEXY TUIOCKOCTSIMH; YMEHHE HCIIOIb30BaTh IpU
pellleHnn 3a1ad U3ydeHHble (aKThl U TEOPEMbl IUNIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIET0 MHpa; CTPOMUTH
MaTeMaTHYeCKUe MOJIENH C TOMOIIBI0 TE€OMETPUYECKUX TOHATUH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aJa9U
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YMeHue onepupoBaTh MOHATHUAMHU: IIOMIAAL (UTyphl, 00bEM (UTYDHI,
MHOTOTPaHHHK, NPABIJIBHBI MHOTOTPAaHHHK, CEYCHHE MHOTOIPaHHUKA,
KyO, mapajuienenumesa, MNpu3Ma, NUpamMuaa, (Gurypa M IMOBEPXHOCTb
BpaIlleH!s], HWIMHAP, KOHYC, Imap, cdepa, miomans chepsl, MIOMab
MOBEPXHOCTU TMHPaMH[BI, TPU3MBI, KOHycCa, IMIMHApa, 00BEM Kyoda,

MPSIMOYTOJIBHOTO TapajijieNienuneaa, MUpaMuabl, NpU3Mbl, LHUIMHIPA,




KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEUECHHs KOHyca W IWJIMHJPA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicsi cgepbl, LUIUHAPA, KOHYCa, YMEHHE CTPOMUTH CEYEHHUE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTH
BpalICHUs, UX CEUYEHHUS], B TOM YUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPECTB;
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
pa3IMYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOJIUMBIE JIOMOJHUTENIbHBIE

IMOCTPOCHUA

11
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YMeHHe omnepupoBaTh MOHSTHUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOa00US, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W MOJOOHBIE (QUTYpPHI, B TOM YHCJIEC B MPHUPOJIE,
UCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh T€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHWH 3a7ad; HaXOJUTh T€OMETPUYCCKHE BEIUYHMHBI (ITHHA,
yroy, Iomaab, o0bEM) TpH peUIeHHH 3aJad U3 JPYruX Y4eOHBIX
MIPEIMETOB M M3 PEATHHOMN JKH3HH, YMEHUE BBIYUCISATH TEOMETPHUCCKHE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, OOBEM, IUIOIMIAAh TOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYIIBI M METOJbI, B TOM YHCJIE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb Cepsl;
00BEM KyDa, MPSIMOYTOJBHOTO Mapaijiesienumeaa, MUpaMHuIbl, MPU3MEI,
WIMHApPA, KOHYyca, Iapa; yMEHHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

oJI00HBIX QUTyp

VYmMmenue ONCpUPOBATH NOHATUAMU: MIPAMOYT'OJIbHAA CUCTEMAa KOOPJAWHAT,
BEKTOp, KOOPJIUHATHI TOYKH, KOOPJWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpAa HAa YHCIIO, PA3JIOXKEHHE BEKTOpa MO 0asucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, YroJl MEXKIY
BCKTOpaMH; YMCHHEC HCII0JIb30BAaTh BeKTOpHBIfI u KOOp}IHHaTHBIﬁ METO
JUIS pEIICHWsl TEOMETPUYECKMX 3aj]ad W 3ajad JAPYruX YueOHbIX

MPEAMETOB
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YMmenue BbIOMpaTh MOIXOAIIMN METOX JUIs pelleHHs 3a/1a4H;
[IOHUMaHUE 3HAYUMOCTH MATEMaTUKH B U3YYCHUU IPUPOAHBIX H
OOIIIECTBEHHBIX MpPOLECCOB M  SBICHHWM; YMEHHE pAaCIO3HABATh

IMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHE IIPUBOJIUTH




NpUMEPbl  MAaTEeMaTUYECKUX OTKPBITUH POCCUHUCKOM UM  MHUPOBOH

MaTeMaTU4YeCKON 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 JUATPAMMBbI
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
PaBHOBO3MOYKHBIMHU CITyYaiHBIMH COOBITHSIMH, HaXOJUTh U CPaBHUBAThH
BEPOSTHOCTH COOBITUI B U3YUEHHBIX CIy4alHBIX SKCIIEPUMEHTaX
Haxoaute u ¢opmynupoBaTh COOBITHS: IepecedeHHe U OObeInHEHHE
6.4 TaHHBIX COOBITHH, COOBITHE, TPOTHBOMNOJIOXKHOE ITAHHOMY COOBITHIO;
' MOJIb30BaThCs  AMarpaMmMamMu  Diinepa U QOpMyNIoOl  clIoXeHHs
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 PEIICHUH 32144
OmnepupoBaTh NOHATUSAMU: UCIBITAHNUE, HE3aBUCUMBIE UCIBITAHUS, CEPHUS
6.7 WCTIBITAaHHUH, YCTIeX W HeyAada; HaXOAUTh BEPOSATHOCTH COOBITHH B CepHH
' HE3aBUCUMBIX HCIBITAaHUH 0 MEPBOTrO ycCIeXa, HAXOAUTh BEPOSTHOCTH
coOBITHH B CepUU UCTIBITaHUI bepHymm
6.8 OnepupoBaTh MNOHATUAMH: CllyyailHas BeEIM4YMHA, paclpe/eleHue

BEPOATHOCTEN, [Uarpamma pacipeeseHus




11 KIIACC

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi
pe3yJbTara
Teopus BEpOATHOCTEN U CTATUCTHKA
£ 1 CpaBHUBaTh BEpPOSITHOCTH 3HAYEHUW CIIy4YalhHOW  BEJIMYHUHBI IO
' pacnpeesIeHUIO WM ¢ TOMOUIbIO AUArpaMM
OnepupoBarh MOHSATHEM MaTEMaTHYECKOTO OXUJAHUS, MPUBOJUTH
£ 5 MpUMEpPhl  TOTO, KaK MPUMEHSETCS MaTeMaTH4YeCKOE OXKHUJIaHHE
' CIIy4aiiHOM BENMYMHBI, HAXOJUTh MAaTEeMAaTUYECKOE OXHUJAHUE IO
JTAHHOMY pacrpe/IeICeHUIO
5.3 Nwmets nipeacrabiieHne 0 3aKOHE OOJIBIINX YHCE
5.4 Nmets npeacraBieHne 0 HOPMaIbHOM PACIpPENCICHUT

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 uucna. OOBIKHOBEHHBIE U JECSATHYHBIE JIpOOH, MPOLEHTHI,
- OeCKOHEUHbIEe IEPUOTUYECKUE IPOOH

13 Apudmerndeckuii KOpeHb HaTypaldbHOUW cTemneHu. [leficTBus ¢ apudmeTrndaecKumMu
' 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 BHIYUCIECHUS, PaBUjIa OKPYTJIEHUS, IPUKUIIKA U OL[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 cucTeMsl JMHEHHBIX ypaBHEHHH. OnpeaenuTenb MaTpUIbI
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. AcumnTorel TrpadukoB ¢yHkuuid. CBoiicTBa  (yHKIMH,
' HETIPEPHIBHBIX HA OTPE3Ke

3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs OCIEA0BATEILHOCTEH

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

4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 3MeMEHTAPHBIX (PYHKITHIA

4.2 [IpumeHeHne NPOU3BOJHOM K HCCIENOBAaHUIO (YHKUMH HAa MOHOTOHHOCTH U
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