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MNOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma yueOHOro mnpeamera MatemaTuka (BKIIOYas Kypc
«Anre0Opa U Havyalla MaTeMaTHUECKOro aHanuza», «['eomerpus», «BeposTHOCTh U
CTaTUCTUKA») ©0a30BOro ypoBHs it oOyuaromuxcst 10 —11 knaccoB pa3paborana
Ha ocHoBe enepanbHOro TOCYJAapCTBEHHOIO 00pa30BaTENbHOIO CTaHAapTa
cpeaHero oomiero oOpa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHUH,
OPEIBSIBISIEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanuzanuss mporpaMMbl 00€CIIEUMBAET OBJIAJCHHE KIIFOUEBBIMU
KOMIIETEHIIMSIMH, COCTABJIIOIIMMU OCHOBY JJIsi CAMOPAa3BUTHsI M HENPEPHIBHOTO
o0pa30BaHMsl, LEJTOCTHOCTh OOLIEKYIBTYPHOIO, JIMYHOCTHOTO U NO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH O0YYaIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayajsa MaTeMaTHYECKOTO aHAN3a» SBJSETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuIed IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECMEeYMBAET HWHCTPYMEHTAIbHYIO 0a3y I HU3Y4eHHUs BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOHd CTOPOHBI, (POPMHUPYET JTOTHIECKOE H
a0CTpaKTHOE MBINUICHWE YyYalluxcs Ha YPOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB WH(GOpPMATHKH, OOIECTBO3ZHAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca ydYalluecs OBJIAaJeBAlOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MAaTEMaTHIECKOU Gopme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY AJIS
YCTEIIHOTO OBJAJCHHUS 3aKOHAMU (DU3WKH, XUMHUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIMM OSKOHOMUKH U OOIIECTBEHHOW KU3HU, TIO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIh30BaTh WX B TMOBCEIHEBHOW XW3HH. B TOXe BpeMs OBIIaeHUE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTMMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMHU
pa3BUBacT yMCHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTH HMCTHHHOCTH
YTBEPKJICHUSI, HCTIOIH30BaTh 0000IIEHNe U KOHKPETH3AIMI0, a0CTparupoBaHue U
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHHne. B xome n3ydenus
anreOppl W HadaJdl MaTeMaTHYeCKOTo aHaiW3a B CTapiied IIKOoJe YydJamuecs
MOJIYYAIOT HOBBIM OIBIT PpEIIEHUS TMPUKIATHBIX 33J1a4, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTIeH peabHbIX CUTYyalluii M HHTEpIIpETaIluu
MOJIYYCHHBIX ~ PEIICHUHM, 3HAKOMSTCA C  TOpUMEpaMH  MaTeMaTUYeCKHUX
3aKOHOMEpPHOCTE B TMpUpPOJIE, HAyKe U B MCKYCCTBE, C BBIIAIOIIUMUCS
MaTEeMaTHUYECKUMHU OTKPBITHUSIMU B UX aBTOPaMH.

Kypc obGmagaer 3HAYMTENHHBIM BOCIUTATEILHBIM TOTEHIIUAIOM, KOTOPBIH
peann3yeTcsi Kak yepe3 y4eOHbI MaTepuan, CoCOOCTBYIOIIMKA (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOW AesITeIIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOOJKUTEIBHON
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

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

CrpykTypa Kypca «Anredpa 1 Hauajla MaTeMaTUYECKOr0 aHAIIM3a» BKIIOYAET
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD),
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro aHanuza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCAd HA MPOTSHKEHUH JABYX JIET
oOy4eHHs B CTaplliel IIKOJIe, €CTECTBEHHO AOIMOIHSIS JIPYT Apyra U MOCTEHEHHO
HAChIIAsICh HOBBIMM TeMaMHU W pasfaenaMu. J[aHHBIM Kypc  SABISETCA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX JAUCLUUIUIMH: anreOpa, TPUTOHOMETPHs], MaTeMaTUYECKUI aHalu3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHATh 3HAHUSA, NOJIyYCHHbIE B Kypce «Auredpa W Haudana
MaTEMaTUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTaT.

CopnepxaTenbHO-MeTOANYECKass TUHUA «HUucna W BBIYMCIEHUS» 3aBEpIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKoJie. B crapiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PAa3IMUYHBIX (OpPM 3amucu JCHCTBUTENBHOTO YMCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCJIAaMH, 3allMCaHHBIMU B CTaHIapTHOH dopmMme,
VICIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKCHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOydeHHs] B CTaplled IIKOJIe, TOCKOJbKY B KaXIOM pas3feie MporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PAalUOHAIBHBIX, WPPALIHOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBINMUX 3HaueHWd QyHkuu. [lanHas
coJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUM
BBIMIOJHATh pacuy€Tbl mo ¢GopMynaM, MpeoOpa3oBaHUs IENbIX, PalMOHAIBHBIX,
UppAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKAIMX CTEMEHU U Jorapudmbl. braromaps u3ydeHHIO ainredpanyeckoro
MaTepuansa NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEpaBEHCTB. AureOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEIOBATEIbHOCTD U3y4YeHUs MaTepHaia. N3yyenue CTENIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
IIPEIMETOB U PEAIIBHON KU3HHU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBaTh MOJYyYEHHbIE (PYHKUIWU, CTPOUTh HX
rpaduku. Marepuan 3Tol coaep:KaTeIbHON JTUHUN HAIeJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M ciioBecHoOU. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHIO aJNTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYarolMMCsl, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAnu (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsI TpolueccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYeCKUX MOJeNied peajbHbIX CHUTyallui,
HAXOXKJEHUSl HAWY4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHHM pPaclo3HaBaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

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



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUN, OHH CBSI3BIBAIOT PAa3HbIE MAaTEMAaTHYECKUE JUCUUIUIMHBI B €QUHOE
uenoe. IloatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTUYECKOIO  MOJEIMPOBAHUS, KOTOpbIE IPU3BAHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
MHTEPIIPETALNN MOTYYECHHBIX PE3YyIbTaTOB. Takue 3ajjaHusl BIUIETEHBI B KaXIbld
U3 pa3/iesioB MPOrpaMMBbl, MOCKOJBKY BECh MAaTEpHAl Kypca IIMPOKO HUCIIONb3YETCs
JUISL pellieHus] IPUKIAAHBIX 3a1a4. [Ipu penieHun peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBarbcs, MCIONb30BaTh AHAIOIHMIO, 0000IIATh U KOHKPETHU3UPOBATH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3a/lady OpPraHM3yeTCsl B MPOIECCE M3Yy4YEHHUs BCEX TeM Kypca «AuredOpa u Haudana
MaTEMaTUYECKOrO aHaJIU3a».

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsI OO0YCJIOBJIEHA NPAKTHUYECKONM 3HAYMMOCTBIO METANpeIMETHBIX |
MPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTUg oOy4aronuxcsi, GopMupoBaHus (PYHKIMOHATBHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHBbIX NUCUUIUIMH. Pa3zBuTue y oOydaromuxcs
IPABWIbHBIX NPEJICTaBICHUA O CYIIHOCTH M TNPOUCXOKICHUM T€OMETPHUUYECKHUX
abcTpakiuii, COOTHOUIEHHHM pEaJbHOIO0 M HJI€ATbHOIO, XapaKTepe OTpPaKEHMs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIETUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIUJICHUs, HEOOXOAMMBIX [UJIsl aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBisieTCss OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
oOmero oOpa3oBaHHs, TaK Kak OOECIEeYMBAET BO3MOXHOCTb H3Yy4Y€HHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIUIeHHE, (HOpMUpPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH 1 TTOCTPOCHUH IIETIOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJI¢ pEIIEHUs Te€OMETPUUYECKUX 3a7ady, YMEHHUE BBIJIBUTaTh U OINPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA NMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JACTSAX AESITENbHOCTH 4YenoBeka. OpUEeHTalMs 4elloBEKa BO BPEMEHH U



MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaNIbHOrO ObITHS, (opma
OTPaKCHUS OKPYXKAIOIIEro MHpA, YCIOBHE YCIICITHOTO ITO3HAHWS W aKTUBHOTO
npeoOpa3oBaHus  JeWCTBHTEIbHOCTH.  OlepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSET pa3Hble BHIB y4EeOHOW M TPYJOBOW JEATEIHHOCTH,
SBIIIETCS. OAHUM M3 MPO(PECCHOHATBHO BAXKHBIX KAadeCTB, MOATOMY aKTyallbHa
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUJIHOCTH OOpA3HOTO MBINUICHUS — CYIOIECTBEHHOIO KOMIIOHCHTa B
MIOJITOTOBKE K MPAKTUIECKON ACSITEIFHOCTH TI0O MHOTUM HaIPaBIICHUSIM.

Y4eOnbiii Kypc «BeposiTHOCTh W CTaTHCTHKa» 0a30BOT0 YPOBHS SIBJISICTCS
IPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHoBHOM mikoJyibl. Kypc mpenHasHadeH juisi GpopMuUpoBaHUS Yy OOyHaronIuxcs
CTATUCTUYECKON KyJbTYpbl W TIOHUMAHHUS POJU TEOPUM BEPOSITHOCTEH KaAK
MaTeMaTUYECKOr0 MHCTPYMEHTA JIsl U3YUYCHUSI CIIy4alHBIX COOBITHH, BEJIMUYUH U
npoueccoB. Ilpu m3ydeHum Kypca oOoramaroTcsi MPEACTABICHUS YYalluxcs O
METO/IaX UCCIETOBAHUS U3MEHYMBOTO MUPA, PA3BUBAETCS TOHUMAHUE 3HAYUMOCTH
U OOIIHOCTH MaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEeMJIEMOW 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PECHHUS.

Copnepkanue Kypca HAIpaBJICHO Ha 3aKPEIJIEHUE 3HAHWMW, IOJYyYECHHBIX MPU
M3YYEHHHM KypCa OCHOBHOW IIKOJBI M HA PAa3BUTHE IMPEACTABICHUN O CIy4alHBIX
BEJIMYMHAX W B3aUMOCBA3SX MEKJIY HUMH Ha BAaXKHBIX IPUMEPAX, CHOKETHI
KOTOPBIX MOYEPHHYTHI U3 OKPYKAKOIIETO MUPA.

B cooTBeTcTBMM C yKa3aHHBIMH LENSIMA B CTPYKType Y4YeOHOro Kypca
«BeposiTHOCTh M CTaTUCTUKa» CpeaHed IIKOJbl Ha 0a30BOM YpPOBHE BbIJICJICHbI
CICAYIOIINE OCHOBHBIE coJiepkaTeabHble JMHUU: «ChydailHble COOBITHS U
BEPOSTHOCTHY, «Cily4aiiHbIe BEJIMUYUHBI U 3aKOH OOJIBIINX YUCEID».

BaxHyro d4acTte Kypca 3aHMMaeT MU3y4YCHUE T€OMETPUYECKOrO W
OMHOMUATILHOTO PACHPEICIICHU U 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTaMHU
— MOKAa3aTeJIbHBIM U HOPMAJIbHBIM PaClpeICICHUSIMU.

Conepxanue mauHuKM «CrydailHble COOBITHS W BEPOSTHOCTU»  CITYXKUT
OCHOBOW Jj1s1 (DOPMHUPOBAHMSI TIPEJICTABICHUNA O PaCHpeeNICHUU BEPOSTHOCTEH
MEXy 3HAUYCHHUSIMHU CIIYYaWHBIX BEJIMYHMH, a TAKXKE dTa JIMHHUS HEOOXOIMMa Kak
0aza sl M3ydyeHMs] 3aKOHAa OOJbIIMX uKcesl — (YyHAAMEHTAIBHOIO 3aKOHa,
JNEUCTBYIOLIErO B MPUPOJE U OOIIECTBE H HMMEIOLIEr0 MaTEeMaTUYECKYIO
dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEIaracTcsi B 03HAKOMUTEIHLHOM
dbopMe ¢ MUHUMAJIBHBIM UCITOJIb30BAHUEM MaTeMaTU4eCKOoro (opmain3ma.

TeMbl, CBsI3aHHbIE C  HENPEPHIBHBIMU  CIYyYalHBIMH  BEJIMYMHAMH,
AKLIECHTUPYIOT BHHMAHWE IIKOJBHUKOB HA ONHCAHUW W HW3YYECHHM CIIyYalHbBIX
SBJICHMM C MOMOIIbI0 HENpPepbIBHbIX (QyHKIUN. OCHOBHOE BHUMAaHUE YJENseTCs
MOKAa3aTEIbHOMY W HOPMAJIbHOMY PAaCIHpEICIICHUsIM, MPU 3TOM MNPEANONAracTcs



O3HAKOMHUTCJIBHOC H3Y4YCHHUC MaATCpHajia 0e3 A0Ka3aTCJIbCTB INPUMCHACMbBIX

¢dakToB.
[lenp ocBoeHus mporpaMMmbl ydueOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHEe OOyueHHs — 00meo0pa3oBaTeibHOE U OOLIEKYJIbTYPHOE pa3BUTHE

oOydarommxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETEeHUss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUMX 3HAHMM W  JCHUCTBUI,
cnenuUIHBIX TEOMETPUH, BO3MOXKHOCTH YCTIEIITHOTO MPOI0JDKEHNS 00pa30BaHUS
M0 CTIEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpur Ha ©0a30BOM YypOBHE IIpelHAa3HA4YeHa JJIst
OOy4YaromMXcst CpeHEN IIKOJIbI, HE UCIBITHIBABIIUX 3HAYUTEIBHBIX 3aTPyAHCHHUM
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBA3aHHBIC
co creuu@uKod TEeOMETPUHM U HEOOXOAUMBIE [JIi KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHu UMEIOT BO3MOXKHOCTh HU3Y4YUTh T'€OMETpHUIO OoJee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHATBHOU ESITEIHLHOCTH.

JlocTHkeHHE LeM OCBOEGHMS MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3anad. [lpuopureTHbIMM 3aJadyaMyd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax SBISIFOTCS:

e (opMupOBaHUE TMPEJCTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM

KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHue TpeACTaBICHUS O MHOTOTPAHHUKAX W TeJaxX BpaIlCHUS
KaK O BOXHEHIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJISIONIUX OMUCHIBATH
Y U3y4aTh Pa3HbI€ SIBICHUS OKPYKAIOIIETO MUPA;

e (QopMupOBaHHME YyMEHHUSI pACIO3HABATh Ha YEPTEXKaX, MOJACISIX U B
pearbHOM MHPE MHOTOTPAHHUKH U TeJIa BPAILICHHUS;

e OBJAJCHUE METOJAMH PEIICHMs 3a/lady Ha MOCTPOCHHS Ha M300paM)EHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMHUpOBaHHUE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHATHUSIMU O
MHOTOTPaHHHUKAX U TeJaX BPAIIeHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHHE  QJIFOPUTMAaMU  pEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHUEe yMEHUS TPOBOJUTH  HECIOXHBIE JOKa3aTeJIbHBIC
paccykJeHUsT B XOJI€ PEUICHUS CTEPEOMETPUUYECKUX 3ajJad U 3a7ad ¢
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE WHTEJIJIEKTYaJbHbBIX u TBOPYECKHUX CIocoOHOCTEM
OoOydJarommxcs, IMO3HABAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUYHOCTU MBIIUICHUS;

e (opmupoBanue byHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
r€OMETPUU: YMEHUE paclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX



MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallHsIX M MpPHU WU3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEHl U 3aKOHOMEpHOCTeH, (opMynupoBaTh HUX Ha S3bIKE
r€OMETPUM U CO3JABATh TEOMETPUUECKHE MOJIENIH, TPUMEHSITh OCBOCHHBIN
F€OMETPUYECKHUM amnmapar [Jsl PElEHUs NPaKTHUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD ITOJyYECHHBIEC PE3YJIbTATHI.

OTIUYUTENHEHON OCOOCHHOCTHIO MPOrPAMMBI SIBIISIETCSI BKJIIOYEHHE B KypC
CTEPEOMETPUM B HAyalle €ro MU3y4YeHHs 3a7a4, pElIaeMbIX Ha YpPOBHE
WHTYUTUBHOTO MO3HAHUS, U ONPEACIEHHBIM 00pa30oM OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTHBHBIX NPOLECCOB, MOTUBUPYET K
JAJbHEUIIIEMY U3YyYECHUIO NPEIMETA.

[Tpenmourenue oTAAETCA HAMISAIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IIPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
y4aluxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIeHUsA 3aJad Ha
CO3JaHUE€  NPOCTPAHCTBEHHbIX O00pa3oB W  33Jad Ha  ONEpPUPOBAHHE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, @ ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HarIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHOBHBIE coaepkaTeNbHble TUHUU Kypca «l'eomerpunm» B 10—11 kmaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAaHCTBE». POPMUPOBAHUE JTOTUYECKUX YMEHUU
pacnpenenseTcss He TOJBKO II0 COJAEP)KATENbHBIM JIMHHUSIM, HO M IO ToJaM
oOy4eHHUs Ha YPOBHE CpeHEro 00IIero oopazoBaHusl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJibTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacnpefeN€HHbBIM MO0 ToAaM oOOy4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUYECCKHUMHU
MOHATHUSIMU Y HABBIKAMH OCYLIECTBIIUIOCH MOCIEI0BATEIBHO U MOCTYIATENBHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEICTABICHUN OOYYAIOMIMXCS, paciiupss U
yriay6usist €€, o0pa3yst MPpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O IPEIMETA B YYEBHOM IIJIAHE

B ydeOHOM milaHe Ha HW3ydeHHE Kypca ainreOpbl W Havyal MaTEeMaTHYECKOTO
aHaju3a Ha 6a30BOM YPOBHE OTBOAMTCS 2 yaca B Heneno B 10 kinacce u 3 Jaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.
Ha u3yudeHnue reometpun oTBoauTCA 2 yaca B Heaenro B 10 knacce u 1 yac B
Hezeno B 11 kmacce, Bcero 3a Ba roga ooydenust - 102 yueOHbIX daca.



Ha w3ydenme kypca «BeposSTHOCTh M CTaTUCTHKa» Ha 0a30BOM YpPOBHE
oTBOAWTCS | Yac B HENEII0 B TEYCHHE KaXJOTro rojma oOydeHHs, Bcero 68
y4eOHBIX YaCOB.

YpoBeHb VY4eOHbIit VY4eOHblii Kypc KosmmuecTBo yacos B
U3YUYCHUS peaMET HEJIENI0
npeaMera
b 10 kmmacc 11 knacc
2024 — 2025 | 2025-2026
y4eOHBII y4eOHBIN
roj roj
bazoBblii MATEMATHUKA 5 5
OBEHb
7P Anrebpa u 2 3
HayaJia
MaTeMaTHYECKOIo
aHajau3a
I'eomerpus 2 1
BepositHOCTB M 1 1
CTaTHCTHKA

COAEPKAHUE VYYEBHOI'O KYPCA AJITEBPBI MU HAYAJ
MATEMATHUYECKOI'O AHAJIN3A

10 KUIACC

Yucjaa 1 BbIYUCJIEHUA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JIECATUYHBIC APOOU, TMPOIICHTHI,
OCCKOHEUHBIE  TepHOAMYECKHEe  JIpobu. ApudMeTHdeckue  omeparud ¢
paloHaJIbHBIMU YHCIIAMH, ITPE00pa30BaHUs YUCIOBBIX BhIpakeHui. [IpumMeHenne
JapoOeil 1 MPOIEHTOB ISl PEIICHUS NMPUKIATHBIX 3a/1ad U3 Pa3IudHBIX OTpaciei
3HAHWUU U PEaJIbHOU KU3HMU.

JlencTBUTENbHBIE YHMCIIA. PalMOHaNbHBIE W UPPALMOHAJIBHBIC YHCIIA.
Apudmernueckne omepanud ¢ JIeWCTBUTEIbHBIMU 4YHuciIaMmu. [IpubGmmkEHHbIC
BBIUHCIICHUS, IPABUJIA OKPYTJIEHHS, TPUKUIKA U OLICHKA PE3YyJIbTAaTa BBIYMCIIEHUMN.




Cremenp ¢ menbiM  TokaszateneM. CranmaptHas Qopma  3amucu
JNEUCTBUTENTHLHOTO uucha. Mcmons3oBaHme momxonsmield  ¢GOpMBl  3aluch
JICVUCTBUTENBHBIX YKCEN I PEIICHUS NPAKTUYECKUX 3aJ1a4 M NPEACTaBICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HaTypaJibHOM  crtemeHu.  JleWcTBuUaA ¢
apu(pMETHICCKUMH KOPHSIMH HATYPaJTbHON CTEIICHH.

CuHHYyC, KOCHHYC W TaHI€HC YUCJIOBOrO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
apKTAaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbBIE TTPEOOpa30BaHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcCHOBHBIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHeHHEe, KOpPEHb YypaBHEHUs. HepaBeHCTBO, pellleHME HEpPaBEHCTBA.
Meton uHTEpPBANIOB.

Petienue nenbix U ApoOHO-pAIIMOHATBHBIX YPAaBHEHUI U HEPABEHCTB.

Pemenne nppaniOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Penienre TpUroHOMETPUYECKUX YPAaBHEHUM.

[IprumeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a7ad
U 3aJ1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKH U PEaTbHOM KU3HH.

@OyHkuuu U rpadpuku

Oynkumsi, crnocodbl 3afgaHus ¢QyHkuuu. ['padux ¢yHkuuu. B3aumHO
oOpaTHbIe (PYHKITUH.

OO6nacth ompeneneHuss ¥ MHOXKECTBO 3HaueHud (yukumu. Hymu ynkium.
[TpomexxyTku 3HAaKONIOCTOSHCTBA. UETHBIE M HEUETHBIC (DYHKITUH.

Crenennas (QyHKIUS C HATypalibHBIM U 1IEJIBIM MOKa3aresieM. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpauK KOpHS N-Oi CTENEHHU.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEICIICHUE TPUTOHOMETPUUECKHUX
(GyHKIIHUNA YUCIIOBOTO apTyMEHTA.

Hauvana MaTeMaTH4eCcKOro aHajamnsa

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJlaHus OCJIeJOBAaTEJILHOCTEH.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmernueckas ¥ TeOMETpUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBaIOIIEH reoOMETPHUYEeCKON
nporpeccur. DopMyna CIOXKHBIX NPOLEHTOB. Vcronbs3oBaHWE mporpeccuu s
pELIEHHUs peAJIbHBIX 33/1a4 ITPUKIIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omnepauuu Haj MHOxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara i ONMCAaHUS PEeaAIbHBIX
MPOLIECCOB U SIBJICHUM, TPU PEUICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MTPEAMETOB.



Omnpenenenune, TeopeMa, CIEICTBUE, T0KA3aTEIbCTBO.
11 KJIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u neinsie yncna. [IpusHaku qenMMoCTH HEIbIX YHCElL.

CreneHb ¢ paMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEICHM.

Jlorapu¢m uucna. JlecaTuyHble U HaTypaIbHbIE JOrapU(MBI.

YpaBHeHNs U HEPABEHCTBA

[Tpeobpa3oBaHue BbIpaXEHHM, COIEPIKALIUX JOrapu(MBbI.

[TpeoOpa3oBaHne BBIpRXKEHUN, COAEpXKAIIMX CTEHNEHH C palUOHaJIbHBIM
IIOKAa3aTeJIEM.

[Tpumepsl TPUTrOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenbHblE ypaBHEHHS U HEPABEHCTBA.

JlorapupmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TMHEHHBIX ypaBHEHUU. PellleHne NMpUKIaIHbBIX 337a4 C IOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHU.

CucteMbl U COBOKYITHOCTH PALIMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad U3 pa3IU4HbIX O0JIacTell HayKu U peanbHOMN
YKU3HU.

DOyHKUMH U TPaPuKn

Oyukius.  I[lepuonunueckne  ¢GyHkuuud. [IpomMexyTKM  MOHOTOHHOCTH
¢byHkuud. MakcumMymbl 1 MUHUMYMBbl (QyHKUMU. HaunOosbllee M HauMmeHblIee
3HaYeHHE (PYHKLIHUU HA IPOMEXKYTKE.

Tpuronomerpruueckre QPyHKIIUU, UX CBOMCTBA U TPAPUKHU.

[Toka3zaTenbHas u Jorapupmuueckas GQyHKUINU, UX CBOWCTBA U rpauKH.

Hcnonb3zoBanue rpapukoB GyHKUUN ISl PEIICHUsS YPABHEHUA U JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNA Ui HCCIENOBAaHUS TMPOLECCOB U
3aBHCHUMOCTEH, KOTOpbhIE€ BO3HUKAIOT MPH PEIICHUWU 3a7ad U3 JAPYTUX y4eOHBIX
MPEAMETOB U PEATBHOU KU3HU.

Hauvana MaTeMaTH4ecKOro aHajaimn3a

HenpepriBable GyHKIIMH. MeToI MHTEPBAJIOB JIsl pEIICHHUS HEPABEHCTB.

[lpousBognass  Qyukmuu. ['eomerpudeckuid ©u  (QUSHYECKUN  CMBICTT
MIPOU3BOJHOM.

ITpousBogHble  3neMeHTapHbIX  QyHKiui.  Dopmynbl  HaXOXAECHUA
IPOU3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIHIA.



[TpumeHeHre MPOM3BOJHON K MCCIIEOBAHUIO (PYHKIIMI HA MOHOTOHHOCTbH U
skcTpeMyMmbl. Haxoxkaenue HanOoNbIIero 1 HAaMMEHbLIEro 3HaYeHus1 (PyHKIUH Ha
OTpE3KE.

[IpuMeHeHnE NPOU3BOJHOM I HAXOXKICHUS HAWJIY4Ilero pElICHUs B
NPUKIAIHBIX 3aJa4yaxX, [Js ONpPENENICHHs CKOPOCTH Ipolecca, 3adaHHOTO
dbopmyoit wiu rpaduKoM.

[TepBoobOpasnas. Tabnuiia nepBooOpa3HBIX.

WNHuterpan, ero reoMeTpuyeckuii W (Qusnueckuid cMbicia. Beruucienue
uHTerpana no gpopmysne Herotona—JleriOnuiia.

COAEPKXAHUE YYEBHOI'O KYPCA IT'EOMETPUN
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Todka, TmpsAMas, IUIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKANOIIUECS,
napajulelibHble W CKpelmmBaronmecs npsmble. [lapamensHOCTh NpsAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: IAPAJUICIBbHBIE IPsAMBIE B  MPOCTPAHCTBE;
[1apaJuIeNIbBHOCTh TPEX MNPAMBIX; MAPAIIIEIBHOCTh NMPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPaBJIECHHBIMA CTOPOHAMH; YroJd MEXAy NPsIMBIMA B IIPOCTPAHCTBE.
[TapamienbHOCTH MJIOCKOCTEM: napaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX TUIockocTei. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienunea; NoCTPOCHHE CEYSHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIICIBHBIE W MEPIECHAUKYISIPHBIE K IUIOCKOCTH,
MPU3HAK NEPHEHAUKYISIPHOCTA TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIIEHAUKYJIIPHON IIJIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IJIOCKOCTBIO;  ABYTPAaHHBIM  yroJj, JIMHEHMHBIM YroJ JBYIPaHHOIO  yIJa.
IleprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSHUE
OT  TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ TUIOCKOCTEW: MPU3HAK  NEPHNEHIUKYJISPHOCTH  JIBYX
I0cKocTer. Teopema o TpEX NMepHeHIuKyIspax.

MHororpaHHuKHu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIC MHOTOI'PAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
pU3Ma; TPAaHU U OCHOBAHUS MPU3MBL; NpsMas U HAKJIOHHAs MPU3MbL; OOKOBast U



MoJHas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuiesienunes U ero cBoicta. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAaHHE MUPAMU/IBI; OOKOBAs M TIOJTHAS TOBEPXHOCTh MUPAMUJIBI;, PABWIILHAS U
yceu€HHas MNHUpaMuja. OJIeMEHThl Tpu3Mbl U nupamuabl. [IpaBunbHbIE
MHOTOTPAHHUKH: TIOHSITHE MPABHJIBHOIO MHOTOTPAHHMKA; MpaBWiIbHAS MpU3Ma U
NMpaBWIbHAs MHpPaMUJia;, MpaBUIbHAS TPEYroJibHas MNUpaMuAa W TPaBUIbHBINA
terpa’ap; KyO. IlpencraBieHue O MPaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
nonexasap u ukocasap. CeueHus: IpU3Mbl U MUPAMHUIBI.

CummeTpus B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTH.  JJEMEHThl CUMMETPUM B NOHUpAMHAAX, MapajUieienuneaax,
MPaBUWJIbHBIX MHOTOTPAHHUKAX.

BrluncneHre 9SJIE€MEHTOB MHOTOTPAHHUKOB: péOpa, AuaroHaiu, YrJbl.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU MPU3MBI,
IUIOIIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TMOBEPXHOCTH MPSIMONM MPU3MBI.
[lnomans OOKOBOM TMMOBEPXHOCTH U TMOBEPXHOCTH MPABUIBLHON MUPaMUIBI,
TeopeMa O IUlomaau yceu€éHHou mnupamunabl. [lonstue o0 o0béMe. OO0BEM
TUPaMUIbI, TTPU3MEI.

[Togo6ubpie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KIIACC

Tena Bpamenust

[Hunuuapuyeckas MMOBEPXHOCTD, oOpazyrorniue HUAJTUHIPUIECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[MnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MW OCh, IUIOMIAJAh OOKOBOM M IOJHOMN
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KoHyC: ocHOBaHME U BepilinHa, 0Opa3yromias
U OCh;, IUIOMAAhr OOKOBOM W TOJHOW TOBEPXHOCTH. Y CEUEHHBIN KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UeHTp, paguyc, AUAMETP; IUIOMIAb MMOBEPXHOCTU CREpHI.
B3aumHoe pacnonoxxeHue chepbl U MIIOCKOCTH; KacaTeslbHas MJIOCKOCTh K cdepe;
IJI0IIAAb ChEpPHI.

N300paskeHne Ten BpalleHus Ha TIOCKOCTH. Pa3BépTka muMHapa u KOHycCa.

KoMmOuHanuu Tenm BpalieHWss ¢ MHOTOTPAaHHUKOB. MHOTOTPaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WU TEJO
BpAILCHUS.



[Tonsitue 06 06pEMe. OCHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEMe
IpSIMOYTOJIBHOTO Tapajijienienumneaa M cienctsus u3 He€. OO0bEM IUIMHApA,
konyca. O0BEM Mmapa u mIomasas chepsl.

[logoGueie Tena B mpocTtpaHcTBEe. COOTHOUIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TE.

Ceuenus wmwiMHApa (TApaJUIENIbHO M NEPHEHAMKYJISIPHO OCH), CEUYEHHUS
KOHyca (MapajijieIbHOE OCHOBAaHUIO M TPOXOSINEe uYepe3 BEpIINHY), CEUCHUS
mapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mi1ockocT U B npocTtpancTBe. CloXKEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PasnmoskeHne BeKTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBuno mapamenenunena. Pemenwe 3amay, CBSA3aHHBIX — C
OpPUMEHEHHUEM TMpaBWi JAEeWCTBUA C BekTopamu. IIpsMoyronpHas cucrema
KoopAauHaT B mpocTtpaHcTBe. Koopaunatel Bektopa. Ilpocreiimme 3agaun B
KOOpAMHATAaX. YTol Mexay BekTopamu. CKalsgpHOE MPOU3BEICHHE BEKTOPOB.
Brrancnenue yrioB Mexay IpsMBIMU U TUIOCKOCTSIMH. KoopauHaTHO-BEKTOPHBIN
METO/I TIPU PEIICHUN T€OMETPUIECKHIX 3a/1ad.

COIAEPKAHHUE YYEBHOT O KYPCA BEPOATHOCTH n
CTATUCTHUKH

10 KVIACC

[TpencraBienre JaHHBIX C MOMOIIbi0 TaOnui u jguarpamMm. Cpennee
apumerrnyeckoe, MeauaHa, HauOoiblllee M HAUMEHbLIEE 3HAYEHUs, pa3Max,
JUCIIEPCHS M CTAHIAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyyaliHble SKCIIEpUMEHTHI (OMBITHI) U CIy4YaliHble COOBITUS. DJIEMEHTAPHBIE
coObITUs (MCX0bl). BeposiTHOCTh ClydailHOTO COOBITHA. BIW30CTh YacTOTHI U
BepOsITHOCTH ~ coObITuil.  CilydailHble  ONBITBI € PAaBHOBO3MOKHBIMU
AJIIEMEHTAapHBIMU  COOBITUSIMU.  BepoATHOCTM  COOBITMII B ONBITaxX  C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu HajJ COOBITUSIMU: NEpeceueHne, 00beAUHEHNE, TPOTUBOMOIOKHBIE
coObITHs. Jlnarpammel Ditepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYciloBHas BEPOSITHOCTb. Y MHOXXEHUE BEpPOSATHOCTEH. JlepeBO CiydamHOro
skcriepumenTa. @opmyria MoaHOM BepossTHOCTH. HezaBucuMbie COOBITHSI.

KomMOunaropHoe npaBuio ymHoxxkenus. IlepecranoBku u ¢dakropuan. Yucio
couetanuii. Tpeyronbuuk [lackana. @opmyna Ounoma HproToHa.



buHapHbIil cilydaiiHblil ONBIT (MCHBITAHUE), yCIeX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCHMBIX HCHOBITAHUN 10 mniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCTIBITAHUI bepHyuIn.

CnydaitHas  BennuuHa. Pacnpenenenne  BepoATHocte.  /lmarpamma
pactipenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KIIACC

UucnoBble  XapaKTEPUCTHKHA  CIYYaWHBIX  BEJIMYUH: MATEMAaTHYECKOE
OXXMJAHUE, JUCHEPCUS U CTAHAAPTHOE OTKIOHEHHWE. [IpumMepsl mNpUMEeHEeHUs
MaTEMaTHUYECKOTO OKHMIAHUSA, B TOM YHCJC B 3aJadaxX M3 MOBCECIHEBHOM KM3HM.
MaremaTudeckoe OXXujJaaHUE OMHAPHOM CIydaliHOM BeIMYMHBI. MaremMaTH4ecKoe
OKUJIAHUE CYMMBbI CJIy4YaWHBIX BEJIMYMH. MaTeMaTUUEeCKOEC OXHUJAHUE U
JIMCTIEPCUSI TEOMETPUUYECKOTO U OMHOMHUAJILHOI'O pacIpe/eIeHU.

3akoH OOJBIIMX 4YHCET M €ro pojib B HayKe, IPUPOJE U OOIIECTBE.
Bb100po4HbIN METO1 MCCIAEA0BAHMIA.

[IpuMepbl HENpPEpPBIBHBIX CIIy4yalHbIX BenWuMH. [lOoHATHME O TIOTHOCTH
pacnpeneneHud. 3agauu, NPUBOIAIINE K HOpPMAIIbHOMY pacnpeaeneHuto. [lonstue
0 HOPMAJIBHOM PacCIpeACICHUN.



IIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CICAYIOIUX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrPAaMMbI  Y4EOHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM Tpa)kT1aHCKON UICHTUYHOCTH, YBAXKEHHUS 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
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTONYMBOTO OYAYIIEro.

DCTeTU4eCKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCIIPUUMYHMBOCTBIO K MAaTEMaTHYECKUM aclieKTaM pa3InyHbIX BUIOB UCKYCCTBA.

PuU3nYeCKOEe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAaHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTJIbIXA, peryisipHas busnueckas aKTUBHOCTb); (bu3nIecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe BocUTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BBHIOOP
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTHYECKHUX 3a/1a4 MaTEMAaTUYECKON HAaIIPaBICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HAaHMEM TIJ00aJbHOTO XapakTepa HSKOJOTHMYECKHX MpodseMm;
OpUEHTalUuell Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I pelieHus 3aaady B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOIIEN CPEIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKOM MAeATEeIbHOCTH, JTaloB €&
pa3BUTHA M 3HAYUMOCTH U1 Pa3BUTHUS UUBWIM3ALWH, OBJIAJCHUEM SI3bIKOM
MaTeMaTUKM M MaTEeMaTUYECKOM KyJIbTYpOMl KaK CpeICTBOM MO3HaHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamensHvle  Oeticmeus, — obecnedugaron
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memo008  NO3HAHUA — OKPYICAIOWe20  MUpa,  NpUMeHeHue  J10SUYEeCKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
ONpEe/eNIeHUs] TOHATHUW; YCTaHABIMBATh CYIIECTBEHHBIH  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

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

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH 10 aHAJIOTUH;
MIPOBOJIUTH CaMOCTOSATENLHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus: yuyeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TPOIIECCa, a TaKKe BBIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmarmeii:

BBISBJIATH AepUUINTH MHPOPMAINK, JAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh ~ MHGOPMAIMI0 W3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMyYHBIX BUAOB U (OPM IMPEICTaBICHMUS,

CTPYKTYpUPOBaTh WHGOPMAIUIO, TIPEACTABIATh €€ B PAa3IMYHBIX (opMmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

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

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JIeMBbI, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UAECH, HAIIEJICHHBIC Ha TTIOMCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMSI,  TPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NMOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIWBUTyaIbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; TPUHUMAThH 11ETh
COBMECTHOW JCATEIBHOCTH, TUIAHUPOBATH OPTAHMU3AIIUI0 COBMECTHOM
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOI YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICHUCTBHSI.

Vuueepcanvnvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanus:

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

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOM MH(OpMaLIUU.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQJeTh CHOCOOAMM  CaMOMPOBEPKH, CAaMOKOHTPOJIA Tmpolecca u
pe3yJsbTara pelieHuss MaTeMaTHYeCKON 3a/1a4H;



e TNPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHb IIPU PELICHUU
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBl TOCTHXKEHUSI WIM HEJOCTHUXKEHUSI PE3YJbTAaTOB JACATEIIBHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI KYPCA «AJITEBPA M HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A»

OcBoenue yueOHOro Kypca «Anredpa u Hauajga MaTEMaTHYECKOTO aHAIH3a»
Ha YpPOBHE CpEIHEro OOIIero oOpa30BaHUs JIOJDKHO OOecrneuuBaTh JOCTUXKEHUE
CJICAYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOR:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE W JEHCTBUTEIBHOE YMHCIIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

BoimonHATh  apudMeTHUYECKUE ~ ONepalud € pPAlMOHAJIBHBIMM U
JNEWCTBUTEILHBIMU YUCIIAMU.

BoInonHATh TpUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JIeJaTh IPUKUAKY U OLICHKY PE3yJIbTaTa BIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJBIM IOKa3aTejlieM; CTaHAapTHAs
dbopma 3amMcH JAEUCTBUTENBHOTO YHCIA, KOPEHb HATypajlbHOM CTENEHU;
WCIIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH IEUCTBUTENIBHBIX YHCEIT ISl PEIIeHUS
IIPAKTUYECKUX 3a7a4 U IIPEICTABICHNS JAHHBIX.

OnepupoBarh MOHATUAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BAaTh 3aIKCh MTPOU3BOJILHOTO yIJla Yepe3 00paTHbIe TPUTOHOMETPHUUECKHE
byHKUIHU.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMoOHaIbHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHsaTh npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUN W pelaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BeimonusaTe npeoOpa3oBaHus LEIbIX, PALMOHAIBHBIX M HPPalMOHAIBHBIX
BBIDQKEHWW W  pellaTb OCHOBHBIE THIbI  LEJBIX, PalUMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.



[IpuMeHsATh ypaBHEHHS U HEPABEHCTBA IS PEIIECHUS MaTEMAaTUUYECKUX 3a/1a4
W 3a]1a4 U3 PA3JIUYHbIX 00JIacTe HAYKH U PEabHOU KU3HH.

MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aireOpbl, COCTABIATH
BBIDAKCHMSI, YPAaBHEHMS, HEPABEHCTBA 110 YCIOBHIO 3aJadd, MCCIECA0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKIUHN U TPAPUKH

OmneprpoBaTh MOHATHIMH: (PYHKIHS, CIIOCOOBI 3aMaHusl (QYHKIUH, 00JIaCTh
ONpEeENeHUs] U MHOXECTBO 3HayeHUM (yHKuuu, rpaduk (QyHKUHH, B3aWMHO
oOpartHbie (QYHKITUH.

OmnepupoBaTh NOHATUAMU: UYETHOCTH W HEUYETHOCTh (PYHKIMH, HYJIH
(GyHKUIHH, TPOMEKYTKH 3HAKONOCTOSIHCTBA.

Hcnonb3oBathk rpaduku GyHKIMMA 7151 pelIeHUs] ypaBHEHU M.

CtpouTh U uuTaTh rpa@UKU JTUHEHHON (PYHKLIMU, KBAAPATUYHON (PyHKIIHH,
CTETEHHON (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnons3oBath rpadukd (QyHKIMH IS  KCCIEIOBAaHMUS IPOIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3a/lad U3 JPYIMX y4eOHBIX MPEIMETOB U PeanbHOU
YKU3HH; BBIpaXaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJIMUUHAMH.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

OnepupoBaTh NOHATHUAMU: TOCIEAOBATEIbHOCTh, apUPMETHUECKass U
reOMETPUYECKAsI IPOIPECCUMU.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBarollasgs Ie€OMETpUYECKast
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKOM MPOTPECCHUHU.

3anaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOTPECCUN IS PEILIEHUS
peanpHbIX 3a7a4 NPUKIATHOTO XapakTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MNOHATUSIMH: MHOYKECTBO, OI€pALlMU HaJ MHOKECTBAMH.

Hcrnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIA — anmmapar Uil ONMCAaHUs
peaybHBIX MPOLIECCOB U SBJICHWM, MPU PEIICHUH 3a7ad U3 JAPYTUX Yy4eOHBIX
PEIMETOB.

OnepupoBath  MOHSATUSIMHU: ONpENENICeHHEe,  Teopema,  CIEACTBUE,
JI0Ka3aTeIbCTBO.

11 KJIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMHU: HATypaJIbHOE, LEJIOE€ YHMCIO; HCIO0JIb30BaTh
MPU3HAKN JIEJIMMOCTH LIEJIbIX YHMCEN, PA3JIOKEHUE YMCIIa HA MPOCThIE MHOXKUTEIN
JUISL PELLICHUS 3a7a4.

OnepupoBatTh MOHATHEM: CTEIIEHb C PALIMOHAIBHBIM MOKA3aTEIEM.



OmnepupoBaTh NOHATUAMHU: JOrapudmM 4YHcha, JECATHYHbIE W HATypajbHbIC
Jgorapu@mel.

YpaBHeHNs U HEPABEHCTBA

[TpumeHsaTh CBOMCTBA CTeNEHM i1 NpeoOpa3oBaHUS  BBIPAKEHUM;
OIIEpUpPOBaTh TMOHATHUAMM: I0KA3aTEIbHOE YPAaBHEHUE M HEPABEHCTBO; PEIIAThH
OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BremonusaTe mnpeoOpa3oBaHHsl BBIPAKEHUH, COAEpXKAIIUX JOTapu(MBbI;
ONEPUPOBATh MOHATUSMU: JIOTApU(PMHUUECKOE YpaBHEHUE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JIOTapU(PMUYECKUX YPAaBHEHUN U HEPABEHCTB.

HaxonuTe pemenys NpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMH: CUCTEMA JIMHEMHBIX YPAaBHEHHW M €€ PELICHUE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4a4.

HaxoauTp pelreHus: NpoCTEHIINX CUCTEM U COBOKYITHOCTEH panMOHaIbHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajlbHbIE CUTyallud Ha S3bIKE aire0pbl, COCTaBIATh
BBIPDAXKEHUs, YPAaBHECHMS, HEPABEHCTBA M CHUCTEMBbI II0 YCIOBHIO 33J1a4H,
MCCJIEN0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

DOyHKUMH U TPaPUuKH

OnepupoBaTh NOHATUAMM: TEpUOAMYECKass  (QYHKUUSA, MPOMENKYTKU
MOHOTOHHOCTH (YHKUUH, TOYKHA OJKCTpeMyma (QYHKUUH, HauOoJblIee U
HaMMeEHblllee 3HayeHuss (QYHKUUM Ha TMPOMEXKYTKE; HCIOIb30BATh WX IS
UCCIeI0BaHus (PYHKITUH, 3aJJaHHOUN rpaduKoOM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTENIbHOM, JIOTapUPMUUECKOW U
TPUTOHOMETPUUYECKUX (PYHKIUH; N300paxaTh UX Ha KOOPAWHATHOW IJIOCKOCTH U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxath Ha KOOPJIAMHATHOM IMJIOCKOCTH TpadUKH JUHEHHBIX YpaBHEHUMN
Y UCIIOJIB30BaTh UX JUISl PEILEHUS] CUCTEMBI JINHEWHBIX YPAaBHEHUN.

Hcnonp3oBath rpaduku (QyHKUMA JUIS HCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEN U3 APYTUX yU4E€OHBIX TUCIUIUIMH.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

OnepupoBaTh NOHATUSIMU: HEMPEPbIBHASI (QYHKUHUS;, TPOU3BOAHAS (QYHKILINU;
WCITIOJIb30BATh TEOMETPUUYECKUIA M (PU3HMUECKHUI CMBICI POU3BOHON JJIsI PEIICHUS
3a;ad.

HaxonuTth npou3BOHbIE 2JIEMEHTAPHBIX (PYHKIUH, BBIYUCIATH IPOU3BOIHBIE
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (PYHKITUI.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIIEOBaHUS (QYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI, IPUMEHSAThH PE3YyJIbTaThl UCCIEIOBAHUS K MIOCTPOCHHUIO TPaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKACHUS HAWIYYLIErOo PEIICHUS B
IIPUKJIAJAHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKUX, 3aa4ax.



OnepupoBaTh MOHATHSMHU: TIEpBOOOpa3Hasi U  HUHTErpai; MOHUMATh
reOMEeTPUUECKUN U GU3NYECKUIN CMBICT UHTErpaa.

Haxoauts mepBooOpa3Hbie 3JI€MEHTAPHBIX (HYHKIUH; BBIYUCISATH UHTETpall
o ¢popmyne Herorona—JleliOuuia.

Pemare npukiagHeie 3a1auv, B TOM YHUCJIE COLMAIBHO-DKOHOMHYECKOTO U
(bu3NYECKOro XapakTepa, CpeICTBAMH MAaTEMaTUIECKOTO aHaJIN3a.

IMPEAMETHBIE PE3YJBTATBI KYPCA «I'EOMETPUS»
10 KJIACC

OnepupoBaTh NOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEACTBHS U3 HUX NPHU PELICHUU
reOMETPUYECKUX 3a]ay.

OnepupoBaTh NOHATUAMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuduumpoBate B3aMMHOE pPAacHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYI'PAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYTpaHHOrO yrja; JMHEWHBIM Yroj ABYIPAaHHOTO YIJIa; rpalycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBIMYKJIbIA M HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTbI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOTPAaHHUKOB (IHpaMuJa; NpU3MA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccuduumpoBarb ~ MHOTOIpaHHUKH,  BBIOMpas ~ OCHOBaHUS IS
Kjiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaljiesIeUuneabl).

OnepupoBaTh MOHATUSAMHU: CEKYILAsl INIOCKOCTh, CEYEHHE MHOIOTPAaHHUKOB.

OOBACHATD TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, UCTIONIb3YSl METO/I CJIEIOB.

CtpouTh ceyeHUsT MHOTOIPAHHUKOB METOJOM  CIIE€[OB, BBIIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TMPUMEHSSI W3BECTHbIC AHAJTUTUYECKWE METOAbl MPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSHUNA MEXKIY IBYMS
TOYKAMHM, OT TOYKM JO TMpsAMOM, OT TOYKM JO IUIOCKOCTH, MEXAY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3lam Wiu
aJIrOpUTMaM, TPUMEHSS HM3BECTHBIE AHAJIUTHUUECKUE METOJbl IpPU PELICHUU



CTAaHJAPTHBIX MATEMATHUYECKMX 334a4 Ha  BBIYMCIECHUE YIVIOB  MEXKIY
CKpPCIMBAIOIIMMUCS TPAMBIMH, MEXKIYy MPSAMOM M  IUIOCKOCTBIO, MEXAY
IIJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IJIOLAAA NOBEPXHOCTEH MHOIOIPAaHHUKOB (TMpU3MA,
nUpaMyuja) € TMpUMEHEHUEM (OpMys; BBIYMCIATH COOTHOLIEHHMS MEXAY
TUIONIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATUSIMH: CHMMETpPHUS B IPOCTPAHCTBE;, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekarp, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKAX.

[IpumeHnsaTh reoMeTpuueckue (akTbl Uil PELICHHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IAaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpyBOINTH NpHUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B MNPUPOAE H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IpuMeEHATh MONy4YEHHBIE 3HAHUS HA IPAKTHUKE: aHAJIM3UPOBATh pEajbHbIC
CUTyallMld W TPUMEHATb HU3YUYEHHBIE TIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTU4YeCcKu CQOPMYIHPOBAHHON MpPOOTEMBbl, MOJAEIUPOBATh pPEaAbHbIE
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEINYUH.

11 KIIACC

OnepupoBaTh MNOHATUSAMH: LUJUHAPUYECKAs MOBEPXHOCTh, OOpa3yroliue
UWIMHAPUYECKOM  TOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  MOBEPXHOCTH,
oOpa3ymolire KOHUYeCKONH MOBEPXHOCTH, KOHYC; CepuyecKas HOBEPXHOCTb.

Pacnio3naBath Tena BpareHus (IMIMHIP, KOHYC, cdepa U map).

OOBIICHATH CIOCOOBI MOTYYEHUS TEN BPALLICHUS.

KnaccudunmpoBats B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHME INAPOBOIrO CJIOS, BBICOTA LIAPOBOIO CJIOS;
IaPOBOU CEKTOP.

Boruucnsate  00BEMBI M IJIOIIAAM  TOBEPXHOCTEM Tel  BpalleHHs,
r€OMETPUYECKUX TeJl C TPUMEHEHUuEM (HopMyI.



OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

BbIYUCHISATE COOTHOIICHHS] MEXAY IUIOIMIASIMU MOBEPXHOCTEH U 00bEMaMu
MOJIOOHBIX TEJI.

N300pakath m3ydaemble (PUTYppl OT PYKH M C TPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILCHUS.

W3BnekaTh, WHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha YepTexkax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOXEHHUSI BEKTOpA Ha YUCJIO0, OOBSICHIThH, KAKUMU CBOMCTBAMU OHU 00J1a/1at0T.

[IpuMeHSTh paBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YOI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbBIE
BEKTOPBI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOpaMH, CKaJsipHOE TMPOU3BEAEHUE, PACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTy TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIN YCIOBUS MPUMEHEHUS
3aJI1aHbI B SIBHOH (hopme.

Pemiate mpocreiilline reoMeTpUYecKUe 3a/laud Ha MPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOT'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOIICHUW U
Hax0XXJICHUE TeOMETPUUYECKUX BEJIUYHUH 10 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHss
M3BECTHBIC METO/IbI IPH PEIICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3aa4.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aa4.

[IpuBOIUTH MpPUMEpPHl MATEMAaTHUYECKHUX 3aKOHOMEPHOCTEW B MPUPOAEC H
YKWU3HU, PACIIO3HABATh MPOSIBIICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJTYyYEHHBIE 3HAHMUS HA MPAKTUKE: aHAIU3UPOBATH pEalbHBIC
CUTyalldd W TPUMEHSTh HU3YUYEHHbIE TOHSTHUS B MPOLIECCE IOUCKA PEIICHUs
MaTeMaTU4YecKu CPOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEaAbHbIE



CUTyallMl Ha S3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOPEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.

INPEAMETHBIE PE3YJIBTATBI KYPCA «BEPOATHOCTD H
CTATUCTUKA»

10 KITACC
Yurath U CTPOUTH TAOJIULBI U JUATPAMMBI.
OnepupoBaTh  MOHATHSAMH:  cpefaHee  apudMeETHUEeCKoe,  MeEAMaHa,

HanOoJIblIee, HAMMEHBIIIEE 3HAUEHHUE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

OmnepupoBaTh NOHATUAMU: CIIyYalHbIM SKCIEPUMEHT (OIBIT) U CIIy4ailHOE
COOBITHE, BJIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIM HMCXO0J) CIy4allHOTO OIIbITa;
HAXOJIUTh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXHBIMH CIIy4ailHBIMH COOBITHSIMU,
HaXOJIUTh W CPAaBHUBAThb BEPOSTHOCTU COOBITUA B M3YUYEHHBIX CIIYYalHBIX
DKCIIEPUMEHTAX.

Haxogute u QopmynaupoBaTh coOOBITHS: IepeceueHne U OObeAMHEHUE
JaHHBIX  COOBITHH, COOBITHE, NPOTUBOMOJOXKHOE JaHHOMY  COOBITHUIO;
M0JIb30BAThCS AUArpaMmaMu Ousepa u GpopMyIlIoN CII0KEHHUS] BEPOSTHOCTEN MpHU
peleHny 3aaa4.

OmneprpoBaTh MOHATUSIMH: YCIOBHAsi BEPOATHOCTb, HE3aBUCHMBIE COOBITHS;
HaxOJUTh BEPOATHOCTH C IIOMOILIBIO NPABWIA YMHOXKEHUS, C IIOMOIIBIO JIepeBa
CJIy4alHOTO OIIBITA.

[TpumeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPU PEILICHUH 3a/1a4.

OnepupoBaTh NOHATUAMM: HCHBITAHUE, HE3ABHUCUMBIE HCIIBITAHUS, CEpUS
UCIBITAaHUHM, ycCleX M HeyJaya; HaXOAWTh BEPOATHOCTH COOBITUH B CEpUH
HE3aBHCHUMBIX MCIIBITAHUN J10 IEPBOIO YCIEXa; HAXOIUTh BEPOSITHOCTH COOBITUH B
CEpUHU UCTIIBITAHUN bepHyIu.

OnepupoBaTh  MOHATUSMH:  CIy4YaiHasT  BEJIMYMHA,  paCIpEleICHUE
BEPOSATHOCTEN, TMarpaMMa pacrpeeICHus.

11 KJIACC

CpaBHUBAaTH  BEPOSITHOCTHM  3HAYEHUM  CIy4yallHOW  BEJIMYMHBI 10
pacIrpeeeHNUI0 WIH C MOMOILBIO JUATPAMM.

OnepupoBaTh NOHATUEM MATEMATUYECKOTO OKUIAHUS; TPUBOJIUTH IIPUMEDHI,
KaK IPUMEHSETCS MaTeMAaTHYECKOE OKHIAHUE CIIyYalHOM BEJIWYMHBI HAXOJUTh
MAaTEeMaTHYECKOE 0KUIAHUE 110 JAHHOMY PACTIPENEIICHHUIO.

HMmeTh nipeAcTaBiICHUE O 3aKOHE OOJIBIIINX YHCEIL.

HNMeTs npeacTaBiaeHrue 0 HOPMaJIbHOM PACIPEIEIICHHUH.



TEMATHYECKOE INTAHUPOBAHUE KYPCA «AJITEBPA U HAYAJIA MATEMATHYECKOI'O

AHAJIN3A»
10 KJIACC
KosauuecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LN (POBbLIE)
Kourpoububie = IIpakTuyeckue
n/m MPOrpaMMbl Bcero o0pa3oBaTebHbIE PeCypChI
padoThI padoThI
MHoXecTBa pallMOHAIBHBIX U
1 JIEMCTBUTEIILHBIX YKcell. PaloHaibHbIE 14 1 0 https://resh.edu.ru/subject/lesson/
ypaBHCHHS U HEPABCHCTBA
o .
2 YHKUHH 1 rpaguich. CTeneHb ¢ uetbiM 6 0 0 https://resh.edu.ru/subject/lesson/
MOoKa3areieM
A 7 n—oi . )
3 puueTIIeckuii Kopers N-0if crenenn 16 2 0 https://resh.edu.ru/subject/lesson/
HppaumnoHanbHble ypaBHEHNS M HEPABEHCTBA
DopMytbl
4 TpUroHoMmerpun. TpuroHoMerpuueckue 22 1 0 https://resh.edu.ru/subject/lesson/
ypaBHEHUS
5 [TocnenoBaTenbHOCTH M POTPECCUN 5 0 0 https://resh.edu.ru/subject/lesson/
IT 600
6 OBTOP CHHE, ODODIIEHAE, CHCTEMATHIATIA 5 1 0 https://resh.edu.ru/subject/lesson/
3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[TPO'PAMME



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

11 KJIACC

Ne
n/n

HaumeHoBaHue pa3jie/ioB
U TeM MPOrpamMmMbl

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTHyeckue
padoThI

JuiekTpoHHbIE (IU(POBBIE) 00pa3oBaTeIbHbIE
pecypcsl

Crenenb ¢ palliOHATbHBIM
MOKa3aTeJIeM.
[TokazarenpHast PyHKIIHS.
[Toka3zaTenbHble ypaBHEHUS
Y HEpaBCHCTBA

12

https://www.resh.edu.ru/subject/lesson/4729/train/159021/

Tpuronomerpuveckue
GyHKIUHN U UX TpapuKy.
Tpuronomerpuveckue
HEpaBEHCTBA

https://resh.edu.ru/subject/lesson/5570/conspect/200794/

Jlorapudpmuueckas
byHKIHSA.
Jlorapudmuueckue
YPaBHEHHUS U HEPABEHCTBA

12

https://resh.edu.ru/subject/lesson/3834/start/198687/

[TpounsBoaHas.
[IpuMeHeHne Mpou3BOHOM

24

https://resh.edu.ru/subject/lesson/4163/conspect/39115/

NHterpain u ero
IMPUMCHCHUA

https://resh.edu.ru/subject/lesson/6118/conspect/225807/

Cucrembl ypaBHEHU

12

https://resh.edu.ru/subject/lesson/3812/conspect/158949/

HarypanbHble u niensie
qucia

https://resh.edu.ru/subject/lesson/6886/conspect/237609/

[ToBTOpenue, 0600MIIEHNE,
cucTeMaTu3alys 3HaHUI

18

https://resh.edu.ru/subject/lesson/4934/start/39170/

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102



https://www.resh.edu.ru/subject/lesson/4729/train/159021/
https://resh.edu.ru/subject/lesson/5570/conspect/200794/
https://resh.edu.ru/subject/lesson/3834/start/198687/
https://resh.edu.ru/subject/lesson/4163/conspect/39115/
https://resh.edu.ru/subject/lesson/6118/conspect/225807/
https://resh.edu.ru/subject/lesson/3812/conspect/158949/
https://resh.edu.ru/subject/lesson/6886/conspect/237609/
https://resh.edu.ru/subject/lesson/4934/start/39170/

TEMATHYECKOE IINTAHUPOBAHUE KYPCA «I'EOMETPUS»
10 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoanuecTBo 4acoB

KonTpoJbHbIE

IIpakTHyeckue

DJIeKTpOHHbIe (LM (POBbIe)

n/n NPOrpaMmblI Bcero o0pa3oBaTesbHbIEe pecypchl
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 10 0 https://resh.edu.ru/subject/lesson/
2 HpsMbI€ 1 11A0CKOCTH B 11p OCTpaHCTBe'U 12 1 0 https://resh.edu.ru/subject/lesson/
HapaJIJIeJII)HOCTb MMPAMBIX U IJIIOCKOCTCHU
II
3 °p HeHHHIfyMpHOCTL HPAMBIX 1 12 1 0 https://resh.edu.ru/subject/lesson/
TUTOCKOCTEH
4 VYTIIbl MEXKIY IPSIMBIMU U TUIOCKOCTSIMU 10 1 0 https://resh.edu.ru/subject/lesson/
3) MHoOrorpaHHuku 11 1 0 https://resh.edu.ru/subject/lesson/
6 O0bEMBI MHOTOI'PaHHUKOB 9 1 0 https://resh.edu.ru/subject/lesson/
7 [ToBTOpEHME: ceueHus, pacCTOSHUS U YIJIbI 1 0 https://resh.edu.ru/subject/lesson/
OBLIEE KOJIMYECTBO YACOB I1O0 68 6 0

[NPOTPAMME



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

11 KIIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JaexkTpoHHbIe (HU(pOBHIE)

Ne n/m KoHTpoJbHbIe IIpakTH4eckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
https://resh.edu.ru/subject/lesson/
1 Tena BpateHus 12 0 0 2031/main/
N https://resh.edu.ru/subject/lesson/
2 OO0BEMBI TET 5 1 0 4904/ conspect/
BekTops!l 1 KOOpAUHATEI B https://resh.edu.ru/subject/lesson/
3 10 1 0
MPOCTPAHCTBE 5724/conspect/
IT
4 OBTOPEHHE, o6o6meH1:1e, 7 1 0 https://resh.edu.ru/subject/17/10/
cucremMaru3anus 3HaHUN
OBULIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOIT'PAMME



https://resh.edu.ru/subject/lesson/2031/main/
https://resh.edu.ru/subject/lesson/2031/main/
https://resh.edu.ru/subject/lesson/4904/conspect/
https://resh.edu.ru/subject/lesson/4904/conspect/
https://resh.edu.ru/subject/lesson/5724/conspect/
https://resh.edu.ru/subject/lesson/5724/conspect/
https://resh.edu.ru/subject/17/10/

TEMATHYECKOE IINTAHUPOBAHUE KYPCA «BEPOATHOCTDb U CTATUCTHUKA»

10 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne n/m Konrpoabubie | IpakTuueckue
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
[IpencraBneHune N1aHHBIX U ONUCATEIbHAS .
1 P A 4 0 0 https://ptlab.mccme.ru/vertical

CTaTUCTHKA

CrnyyaiiHble OBITHI U CITyyaiiHble COOBITHS,
2 OIIBITHI C PABHOBO3MO>KHBIMU 3 0 1 https://ptlab.mccme.ru/vertical

3JICMCHTApPHBIMU UCXOAaMHU

Onepanyu Haj COOBITHUSMHU, CIIOXKCHHUE .
pall . 3 0 0 https://ptlab.mccme.ru/vertical

BEPOATHOCTEMN

YcnoBHas BEPOSITHOCTb, JICPEBO
4 CIIY9aifHOTO OIIBITa, (DOPMYITa MOJTHOM 6 0 0 https://ptlab.mccme.ru/vertical

BEPOSITHOCTH U HE3aBUCUMOCTH COOBITUI

5 DNIeMEHTH KOMOMHATOPUKHI 4 0 0 https://ptlab.mccme.ru/vertical

6 Cepuu mocie10BaTeIbHBIX UCITBITAHUH 3 0 1 https://ptlab.mccme.ru/vertical

7 CryyaiiHblie BeJTMYUHBI M paclpeielIiCHUs 6 0 0 https://ptlab.mccme.ru/vertical

8 O06o01eHre u cucTeMaTu3alus 3HaHUH 5 2 0 https://ptlab.mccme.ru/vertical
OBUIEE KOJIMYECTBO YACOB I1O 34 9 5

[TPOT'PAMME



https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/vertical

11 KJIACC

KoJsun4vecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHue pa3aesioB H TEM nuppoBbIe
Ne i/ P Kourpoububie = IIpakTuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoTshI padoTsbI
pecypchl

MaremaTudeckoe 0KHIaHuEe CIydaiiHON .

1 A I 4 0 0 https://ptlab.mccme.ru/vertical
BEJIMYUHBI

HCIEPCHS U CTAHJAPTHOE OTKIIOHCHUE .

2 A P . Aap 4 0 1 https://ptlab.mccme.ru/vertical
CIIy4aifHON BEIMYUHBI

3 3aK0H OOIBIINX YHCET 3 0 1 https://ptlab.mccme.ru/vertical
HenpepriBHBIE caydaliHblE BETHYMHEI .

4 pep ya 2 0 0 https://ptlab.mccme.ru/vertical
(pacrtipeneneHus)

5 HopmanbHoe pactipeneneHus 2 0 1 https://ptlab.mccme.ru/vertical
IToBTOpeHue, 00001IEHNE U .

6 p ’ Hl N 19 2 0 https://ptlab.mccme.ru/vertical
CHCTEMAaTH3alMs 3HAHUH

OBILIEE KOJIMYECTBO HACOB I10 34 2 3

I[TPOTPAMME



https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/vertical
https://ptlab.mccme.ru/vertical

YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
Anrebpa 1 Havasla MaTeMaThueckoro ananusa, 10-11 kmaccsl/ Anumos I11LA.,
Konsarun 10.M., TkaueBa M.B. u npyrue, AKIiuoHepHOE 00I1IECTBO
«3narensctBO «IIpocBemenue»

* Maremaruka: anrebpa U Hauajia MaTeMaTUYECKOr0 aHaIN3a, FTEOMETPHSL.
I'eometpus, 10-11 xnaccewl/ Atanacs JI.C., byty3oB B.®., Kagomues C.b. u
npyrue, AkumonepHoe obiectBo «M3natenbctBo «IIpocBenienne»

* Maremaruka: anredpa v Hadajga MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsia JI.C., byry3os B.®., Kanomues C.b. u
npyrue, AkunonepHoe oomectBo «M3natenbctBo «IIpocBenienne»

- 1O. H. Twopun, A. A. Makapos, W. P. Beiconkuii, . B. Slmenko TEOPUA
BEPOSTHOCTEHN U CTATUCTHUKA DKCIepUMEHTaIbHOE YUeOHOe
nocobue g 10 u 11 kiaccoB 0011e00pa3oBaTenbHbIX YUpekaeHuit MockBa,

Nz narenscteo MITHMO

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

* Marematuka: anreOpa v Hadajga MaTEMaTHIECKOTO aHAIN3a, TEOMETPHS.
Anrebpa 1 Havasila MaTemMaTuueckoro aHanusa, 10-11 kmaccsl/ Anumos II1LA.,
Konsarun 10.M., TkaueBa M.B. u npyrue, AKiiuoHepHoe 00111eCTBO

«M3parenscTBO «IIpocBenienne»



» Maremarunka: anredpa u Hadajga MaTEMaTHIECKOTO aHAIM3a, TEOMETPHSL.
I'eomerpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kagomues C.b. u
npyrue, AkumonepHoe obiectBo «M3natenbctBo «IIpocBenienue»

* Maremaruka: anredpa 1 Hayajga MaTEMaTUYECKOTO aHaJIN3a, TeOMETPHSL.
AnreOpa v HavaJla MaTeMaTUYecKoro aHanusa, 10-11 kmaccel/ MeTonuueckue
pexkoMenanuu Kk yueOnuky II.A. Anmumosa, FO.M. Konsiruna, H.E.
®denopoBoii u apyrue, AKinoHepHoe o0iiecTBo «M3aaTenbcTBo
«IIpocBenieHue»

* Maremaruka: anrebpa U Hauajia MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSL.
I'eometpus, 10-11 knaccel/ Metonnueckue pekoMmenaanuu k yaueouuky JI.C.
Aranacsna, B.®. byry3osa, C.b. KagoMiieBa u apyrue, AKIIMOHEPHOE
obmectBo «M3aatenbeTBo «IIpocBemenne»

- 1O. H. Twopun, A. A. Makapos, W. P. Beiconkuii, . B. Slmenko TEOPUA
BEPOSTHOCTEHN U CTATUCTHUKA DKCIepUMeHTaIbHOE yueOHOe
nocobue st 10 u 11 knaccoB 0011e00pa3zoBaTeNbHbIX YUpexaeHuid Mockaa,

Nz narenscteo MITHMO

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETH
MHTEPHET

https://resh.edu.ru/subject/lesson/6061/start/36068/
https://resh.edu.ru/subject/lesson/4730/conspect/149072/

https://resh.edu.ru/subject/lesson/6847/start/237920/



https://resh.edu.ru/subject/lesson/7240/conspect/249035/
https://resh.edu.ru/subject/lesson/1166/
https://resh.edu.ru/subject/lesson/5100/conspect/326933/
https://resh.edu.ru/subject/lesson/1996/main/
https://resh.edu.ru/subject/lesson/4729/conspect/159012/
https://resh.edu.ru/subject/lesson/5498/conspect/272541/
https://resh.edu.ru/subject/lesson/6124/conspect/38969/
https://resh.edu.ru/subject/lesson/5540/conspect/326999/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/6019/conspect/199180/
https://resh.edu.ru/subject/lesson/6322/conspect/114652/
https://resh.edu.ru/subject/lesson/3489/start/292739/
https://resh.edu.ru/subject/lesson/3887/start/199367/
https://resh.edu.ru/subject/lesson/3490/start/199398/
https://resh.edu.ru/subject/lesson/4734/start/199305/
https://resh.edu.ru/subject/lesson/4238/start/107826/
https://resh.edu.ru/subject/lesson/6314/start/199928/
https://resh.edu.ru/subject/lesson/6321/start/199989/
https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://resh.edu.ru/subject/lesson/6133/start/272668/

https://resh.edu.ru/subject/lesson/6065/conspect/125650/



https://resh.edu.ru/subject/lesson/6133/conspect/272667/
https://resh.edu.ru/subject/lesson/6129/conspect/131671/

https://ptlab.mccme.ru/vertical
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