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MOSACHUTEJBHASA 3AIIKNCKA

PaGouas mporpamma y4eOHOTO Kypca «Anredpa U Hadajga MaTeMaTHIECKOTO
aHanm3a», «l'eoetpus». «BeposSTHOCTP W CTaTUCTHKa» 0a30BOTO YPOBHS 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 TPAAMIMA POCCHUHCKOTO 0O0pa30BaHU.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO MW I[IO3HABATEIILHOTO pa3BUTHS
JUYHOCTH 00YJarOITUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Aaredpa u Hayajaa MaTeMaTH4YeCKOI0 AHAJIU3A» SBILIETCS OJHUM
U3 HamOoJjiee 3HAYMMBIX B MpOTrpaMMe CTapuIed MIKOJbI, MOCKOJIbKY, C OJHOMN
CTOPOHBI, OH OOECleYyuBaeT HHCTPYMEHTaJIbHYIO 0a3zy I H3yuyeHus BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, & C IPYrol CTOPOHBI, (OPMHUPYET JOTUUECKOE U
abCTpakTHOE MBINUICHUE YyYalluXcsi Ha YpOBHE, HEOOXOAWMOM [Jisi OCBOCHHS
KypcoB HH(OPMATHUKH, OOILECTBO3HAHUS, HCTOPUM, CJIOBECHOCTH. B pamkax
JAHHOT'O Kypca Yy4YalllMecs OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOMU
HayKH, KoTopasi (GOpMyJIUPYET CBOU JOCTHKEHUSI B MaTEMaTHUECKON opMe.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY AJIS
YCIICITHOTO OBJIAJCHUS 3aKOHaMH (U3WKH, XUMHUHU, OHOJOTHUH, TOHUMAHUS
OCHOBHBIX TEHJEHIMM HSKOHOMHMKM U OOIIECTBEHHON JKM3HU, TO3BOJSET
OpPUEHTHPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJIB30BaTh WX B MOBCEAHEBHOW >KM3HHU. B Toke Bpems OBIajeHHE
aOCTpakTHBIMU ¥ JIOTHYECKH CTPOTMMH MaTEeMAaTHYECKUMH KOHCTPYKIIHSIMH
pa3BUBaeT yYMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh WCTUHHOCTH
YTBEPKJICHUSI, UCTIOIH30BaTh 0000IIEHNE U KOHKPETH3aIlMI0, a0CTparupoBaHue u
aHaJIOTHI0, OPMUPYET KpEaTUBHOE M KPUTHUECKOE MbIlIeHHE. B xone n3ydyenus
anreOppl W HauaJdl MaTeMaTHYeCKOro aHalh3a B CTapiied IIKOJe ydarluecs
MOJy4aloT HOBBIA OMBIT pEIICHHWs TMPUKIAJAHBIX 3a/ad, CaMOCTOSTEIHLHOTO
NOCTPOCHUS MaTEeMaTHUYECKUX MOJeNIeH peajbHbIX CUTyallud W HHTEPHpeTaluu
NOJyYEHHBIX  pEIIEHUH, 3HAKOMATCA C  M[pUMEpaMHd  MaTeMaTHYEeCKHX
3aKOHOMEPHOCTE B TpUpOJIe, HAyKe M B HCKYCCTBE, C BBIJAIOLIUMUCS
MaTEeMaTHUYECKUMHU OTKPBITHUSIMU B UX aBTOPaMH.

Kypc ob6magaer 3HAYMTENHHBIM BOCIUTATENBHBIM TOTEHIIMATIOM, KOTOPBIN
peanu3yeTcs Kak 4yepe3 y4eOHbId marepuaj, CrocOOCTBYIOUUN (POPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHUS, TaK W dYepe3 crneuuduky ydeOHONl AesaTeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPALIM BHUMAHHUs U OTBETCTBEHHOCTH 34 ITOJIyYEHHBIN PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIn3a JISKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayajla MaTeMaTHUYECKOIO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucrna u BBIYUCICHUD,
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHainusa», «MHoxkecTBa M JOorMka». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUMA HW3Y4aloTCsd Ha IPOTSDKEHHHM JBYX JIET
oOyueHusl B CTaplleil LIKOJIe, €CTECTBEHHO AOIOJIHSASA APYr Ipyra U MOCTEIEHHO
HAChIAsCh HOBBIMM TeMaMHU M pasfaenaMu. JlaHHBIM Kypc  SABISETCSA
UHTErPAaTUBHBIM, TOCKOJIbKY OOBEOUHSAET B ce0e COJEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOXkecTB U Ap. [lo Mepe Toro kak ywamiuecs OBIIaZeBalOT BcE Oosee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHWA, IOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEeMaTHUECKOTr0 aHaJIN3ay», JUIs PEIIEHUs CaMOCTOSATENbHO CHOpPMyYIHpPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NIOJIYYECHHBIN PE3YIIbTAT.

CopnepxxaTenpbHO-MeTOANYECKAas TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOHM Ikojie. B crapmiell mkosie oco0oe BHUMAHUE YAENAETCS
(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 YHCJIAaMH, 3allMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHHH BCETO
oOydeHMs] B CTapled IIKOJIe, TMOCKOJbKY B KaXIOM pas3felie MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
pa3IMYHBIMM METOJAMU PEUIEHUS LEJbIX, PALMOHAJIBHBIX, HPPALMOHAJIBHBIX,
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
HaxXOoXJIE€HWE HaumOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkuuu. JlaHHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Tbl 1Mo ¢GopMyiaM, NpeoOpa3oBaHUs IENbIX, PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TAKKE BBIPAKECHUM,



COJEpKAIIMX CTENEHU U Jorapudmbl. bmaronaps u3ydeHHIo anreOpanyecKoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AITOPUTMUYECKOIO U
aOCTPaKkTHOTO MBILIUICHUS YYalluXcs, (OPMUPYIOTCS HABBIKH JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PaBEHCTB 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, IOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEN0BATENBHOCTD W3YUYECHHUS MaTepHaIa. N3yuyenue CTENEHHO,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIINH, NX CBOICTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
IIPEIMETOB U PEAIBHON KU3HHU TECHO CBSA3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Tol coaep:KaTeIbHON JTMHUN HAIleJIeH Ha pa3BUTHE YMEHUI
U HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero m3yueHue
CIIOCOOCTBYET ~Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISAETCA BO3MOKHOCTh UCCIENOBATH U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAnu (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJENeN pealbHbIX CHUTYalUi,
HAXOXKJEHUSl HAWIY4YlIero pelieHHs B MPHUKIAAHBIX, B TOM YHCIE COLMAIbHO-
HPKOHOMHYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMH pAclo3HaBaTh TPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopeprkarenpbHO-MeTOANYECKast TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILLIEHA  JJIEMEHTaM  TEOPUM  MHOXECTB. T€OpeTMKO-MHOKECTBEHHbBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKH U MpeajiaratoT



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPUJIOKEHUH, OHU CBS3BIBAIOT pa3Hble MATEMAaTUYECKUE AUCLUHUIUIMHBI B €AHHOE
uenoe. IToatoMy BakHO AaTh BO3MOXKHOCTH IIKOJIBHHKY IMOHUMAaTh TEOPETHUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbI MAaTEMaTUYECKOIO  MOJEIMPOBAHMUS, KOTOpPbIE 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 MIPOrpaMMBl, MOCKOJBKY BECh MaTEpHaNl Kypca IUPOKO HUCIOIb3YETCS
JUISl pelieHus] PUKIAAHBIX 3a1a4. [Ipu peneHnun peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAIOTHIO, 0000LIATh U KOHKPETHU3UPOBAThH
npobnemy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3a/lady OpPraHM3yeTCsl B MPOIECCE M3Yy4YEHHUs BCEX TeM Kypca «AuredOpa u Haudana
MaTEMaTUYECKOrO aHaJIU3a».

BaxkHocTh y4eOHOro Kypca reoMeTpHHM Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METalnpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTUa oOydaronuxcsi, GopMupoBaHUs (DPYHKIHMOHATBHOW MaTeMaTUYECKOU
IPaMOTHOCTH, U3yYEHUs 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€OMETPUU B CUCTEME HAYK U POJIM MAaTEMATHYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUsS, HEOOXOAMMBIX [UIs aJanTaluu B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust siBisieTCss OAHUM M3 0Aa30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHUs, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIUIeHHE, (HOpMUpPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHH U TOCTPOCHUH IETTOYKH JIOTHIECKUX YTBEPKIACHUIA
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M ONpPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA NMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4YelloBeKa BO BPEMEHU U



MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaNIbHOrO ObITHS, (opma
OTpaXEHUSI OKPYKAIOIIETO MHPA, YCIOBHE YCHENIHOTO 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 00yueHus — o001eoOpa3oBaTelibHOe U OOIIEKYJIbTYpHOE pa3BUTHE
oOyJarommxcst  4epe3  0OCeCIedYeHHe  BO3MOXKHOCTH  NMPUOOpETEHUS |
WCMOJIb30BAaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAaHMM W  JCHUCTBUI,
crenupUIHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JDKEHUs 00pa30BaHUs
M0 CTIEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.
[Iporpamma no reomeTpuu Ha 0a30BOM YpOBHE IMpeaHa3HAyYeHA JJis
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crneuu@uKkoi TEeOMETpUHM UM HEOOXOJAUMBIE [JIsi J>KU3HU B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1y0OKO, €ciii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAITBHON 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 U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MTO3BOJISIOMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPYKAIOIIETO MUPA;

e (opmMupoBaHmMe yMEHHs pacro3HaBaTh Ha YEpTEkKax, MOACISIX U B

peaTbHOM MHPE MHOTOTPAHHHKH U TeJla BpaIllEHUS;

e OBJIAJCHUE METOJAMH PEIICHMS 3aJlady Ha TIOCTPOCHUS Ha M300paKEHUIX

POCTPAHCTBEHHBIX (PUTYD;
e (opMupoBaHHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJITOPUTMAMHU  PEIICHUS  OCHOBHBIX  THIOB  3ajad;

dbopMHupoBaHUEe yMEHHUS TPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC



pacCcyk/IeHUs B XOJI€ PEUICHHs] CTEPEOMETPUUYECKUX 3aJad U 3a4ad C
MPAKTHUECKUM COJIEPKaHUEM;

e Dpa3BUTUE  MHTEIUICKTYaJbHBIX U  TBOPYECKUX  CIIOCOOHOCTEH
oOydJaronuxcsi, IMO3HaBaTEJIbHOM  aKTUBHOCTH, HCCIEAOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIIICHUS,

e (opmupoBanue (GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
TeOMETPUM: YMEHHE paClO3HAaBaThb MPOSBICHUS T'€OMETPUUYCCKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUHU JIPYTUX YUEOHBIX MPEIMETOB, MMPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha SA3bIKE
T€OMETPHUH U CO3/1aBaTh T€OMETPUUECKHE MOJICIH, IPUMEHSITH OCBOCHHBIN
TeOMETPUUECKUN ammapar JUis pEIICHUs MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJTYYEHHBIE PE3YJIbTaThI.

OTIUYUTENBHOM OCOOEHHOCTHIO MPOTPaMMBbl SIBISIETCS BKJIIOYEHHE B KYypC
CTEpEOMETPUH B Hayale €ero W3ydeHus 3a/Jad, pellaeMblXx Ha ypPOBHE
WHTYWTHUBHOTO TIO3HAHMSI, M ONPEeNeIEHHBIM 00pa30oM OpraHM30BaHHAs paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIJICHUS, CTUMYJIHUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
JaNbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Tpenmourenue OTAAETCSA HATISIIHO-KOHCTPYKTHBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUUYECKNE 3HAHUA MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IPAKTUYECKON NeATeIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yyalxcsd B Kypce CTEpPEOMETpUM MPOBOJIUTCS 3a CYET pEleHUs 3ajad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HATJSAHOCTh, @ ONEpUpPOBaHME OO0pa3oM — B YCIOBUSX OTBICYCHHUS OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACpHKaHUS.

OcHoBHbIE copeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «[IpsiMbie U MIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus,
«BexTopsl 1 KOOpAWHATHI B MPOCTpaHCTBE». DOPMUPOBAHHE JTOTHUECKUX YMEHHMA
pacmpeziengeTcss He TOJNBKO IO COJEp)KaTelIbHBIM JIMHUSM, HO M 1O ToJAaM
o0y4eHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxanue o0Opa30oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OocBOeHHUs pabodeil TpOrpaMMBbl, pacHpeneiEHHBIM 10 ToAaM OOydYeHUs,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4dYTOOBI OBJIAJEHHUE TE€OMETPUUCCKIMHU
MNOHSTHUSAMU U HAaBBIKAMHU OCYIIECTBISIIOCH MOCIEA0BATEIBHO U MOCTYNATENbHO, C
cOOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKUX MNPEICTaBICHUNA OOydaroluXcs, pacuIupss U
yrayOnsis e€, o0pasysi MpOUYHbIE MHOKECTBEHHBIE CBA3H.



VY4eOHsbiil kypc «BeposiTHOCTh U CTATHCTHKA» 0a30BOTO YPOBHSI SIBISIETCS
IPOAODKEHUEM U Pa3BUTHEM OAHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOW miKkoibl. Kypc mpemHaszHaueH myis (GOpMUPOBAHUA y OOyUYaIOIIUXCS
CTaTUCTUYECKOW KYJBTYpbl M IIOHUMAaHHs POJIM TEOPUU BEPOSTHOCTEH Kak
MaTEMaTUYECKOT0 MHCTPYMEHTA Ul U3YyYEHUsl CIy4yalHBIX COOBITHI, BEIMYUH U
npoueccoB. Ilpu m3ydeHum Kypca oOOramaroTcsi MPEACTaBICHUS YYallUuXcs O
METO/IaX UCCIEAOBAHMS U3MEHUYMBOIO MHUPA, PA3BUBACTCS NOHUMAHUE 3HAYNMOCTH
U OOIIHOCTM MaTEMAaTUYECKHUX METOAOB II03HAHUS KAaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYyYHOI'0O MUPOBO33PEHH.

CopeprkaHne Kypca HalpaBJICHO HA 3aKPEIUICHWE 3HAHWM, NOJyYECHHBIX IPH
W3YYEHHHU KypCa OCHOBHOW IIIKOJBI M HA PAa3BUTHUE IPEACTABICHUU O CIyYalHBIX
BEJIMYMHAX M B3aUMOCBA3SX MEXIy HUMU Ha BaXKHBIX IPUMEPaAX, CHOXKETHI
KOTOPBIX IMOYEPIHYTHI U3 OKPYKAOIIETO0 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, «CIlyyaliHbl€ BEJIMYMHBI M 3aKOH OOJIBIINX YUCEI.

BaxHyro d4acTp Kypca 3aHMMaeT H3y4Y€HUE TIE€OMETPUYECKOrOo MU
OMHOMUAJIBHOTO paclpeiesieHul U 3HAKOMCTBO C UX HENPEPBHIBHBIMU aHAJIOraMU
— IOKa3aTebHBIM U HOPMAJIbHBIM PACIIPEACICHUSIMHU.

Copepxxanne nuHuM «CioydaliHble COOBITHSI W BEPOSITHOCTU»  CITY)KHUT
OCHOBOM 11711 ()OpMUPOBAHMSI NPEACTABICHUN O PacCHpEleICHUU BEPOSITHOCTEH
MEX/y 3HAUCHUAMU CIy4YalHBIX BEJIMYMH, a TAKXKE 3Ta JIMHUSA HEoOXOoJuma Kak
0aza s W3ydyeHHs] 3aKOHAa OONbIIKX uucel — (YHIAMEHTAIBHOTO 3aKOHa,
JNEUCTBYIOLIEr0 B MPUPOJE U OOIIECTBE U HMMEIOLIET0 MaTEeMaTUYECKYIO
dopmanuzanuio. CaMm 3aK0H OOJBIIMX YHCEN MpeAsiaraeTcsi B 03HAKOMUTEIbHOM
¢dbopMe ¢ MUHMMAaJIbHBIM HUCIIOJIb30BAHUEM MaTEMaTHUECKOro (hopMaan3ma.

Tembl, CBSI3aHHBIE C  HENPEPBIBHBIMU  CIyYallHBIMU  BEJIMYMHAMU,
aKLEHTUPYIOT BHHMAHHME IUKOJIbHUKOB Ha OMMCAHUM M HM3YyYECHHUH CIyYalHbIX
SBJICHUA C MOMOIIbI0 HENpPEepbIBHBIX (PYHKIUH. OCHOBHOE BHUMaHUE YIENsAETCA
MTOKA3aTEJIbHOMY M HOPMAJIBHOMY PACIpPENEIEHUAM, MPU ATOM MPEANOIaracTcs
O3HAKOMMTEJIbHOE M3y4YeHHEe MaTepuana 0e3 J0Ka3aTelbCTB MPUMEHIEMbBIX
¢dakToB.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE

B yueOHOM muiaHe Ha M3yueHHE Kypca ajaredpbl M HaA4YaJal MaTeMaTH4eCKOIo
aHaJu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Hezemo B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



Ha n3yuenue reomerpum otBoAuTCs 2 yaca B Henenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenust - 102 yueOHbIX daca.
Ha usydenue kypca «BeposiITHOCTHL M CTATHCTHKAa» Ha 0a30BOM YPOBHE
OTBOJUTCA | Yac B HENENI0 B TEUECHHUE KaXKIOro rojga oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COAEPKXAHUE YYEBHOI' O KYPCA
AJI'EBPA
10 KIIACC

Yucsia v BbIYMCIEHUS

Panmonanpupie ymcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLIEHTHI,
OeCKOHEUHblE  MepuoAuYeckue  JpoOu.  ApudMeTHYecKue  omnepanud  C
palMoHANIbHBIMU YHCTIAMU, TPEe00OpPa30BaHUS YHCIIOBBIX BhIpaxkeHUM. [I[puMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHUs MPUKIAAHBIX 3a/1ad U3 Pa3IUYHBIX OTpaciien
3HAHUU U PEATbHOM )KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UpPpALMOHAIIBHBIE YHCIA.
Apudmernueckue omnepaluudd ¢ JIeUCTBUTENbHBIMU YHuciaamu. [IpubmmkéHHbie
BBIYMCJIEHUS, IPABUJIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BbIUNCICHUI.

Crenenp ¢ 1enbiM  nokazateneM. CranpgaptHas ¢opma  3amucu
JNEeUCTBUTEILHOTO 4yucia. Vcnonb3oBanue mnoaxoxdsmiedt  ¢Gopmbl  3alucH
JNEUCTBUTEIBHBIX YHUCE Ul PEIICHUS NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JTAHHBIX.

ApudmMernuecknuii  KOpeHb  HaTypaJibHOW  crereHd.  JlelicTBuUs ¢
apu(pMETUIECKUMH KOPHSMH HAaTypaJIbHOM CTEIIEHHU.

CuHyC, KOCHHYC W TaHI'€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, ApKKOCHHYC,
apKTaHI'E€HC YHCIIOBOTO apryMeHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOKJIECTBEHHbIE IPEOOPA30OBAHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcCHOBHBIE
TPUTOHOMETPUUECKUE (POPMYIIBI.

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

Pemenue uensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Penienre TpUroHOMETPUYECKUX YPaBHEHUM.

[IpuMeHeHUE ypaBHEHHUI U HEPABEHCTB K PEUICHUIO MAaTeMAaTHYECKUX 3a7ad
U 3aJ1a4 U3 Pa3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOM KU3HH.

DyHKIUHN U TPAPUKHU

Oynkuus, crnocodbl 3amgaHus ¢GyHkuuu. ['paduk dysknuu. B3aumnHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneneHus U MHOXECTBO 3HaueHul Qynkuuu. Hymm yskumu.
[TpoMexyTkH 3HAKOTIOCTOAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpHS N-Oi CTENEHHU.



Tpuronomerpuueckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccus. CymMma 0€CKOHEUHO YOBIBAIOIICH reOMeTpUUYeCKOM
nporpeccu. Dopmysna CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUE TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUSl pealbHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIT.

CrerneHb ¢ paliMOHAIBHBIM NIOKa3areneM. CBOWMCTBA CTENIECHH.

Jlorapugm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHHU. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CucreMbl M COBOKYITHOCTH PALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. Ilepuogmueckue  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
bynkuuu. Makcumymbl 1 MUHUMYMBbI ¢GyHKuud. HaunOonbliee ¥ HaMMeHblliee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckne QPyHKITUU, IX CBOWCTBA U TPAPUKH.

[TokazaTtenbHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U TPaduKH.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUN IS WCCIEIOBAHUS MPOIECCOB |
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IponsBonnas  ¢yHkuuu. ['eomerpudeckuii u  QuU3MUECKUN  CMBICIH
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHI.

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIETro 3HaueHNs (yHKIUU Ha
OTpE3KE.

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

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpuyeckuid M (Qusmdyeckuid cMmbici. Beruucnenue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.

I'EOMETPUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTEpEeOMETpUM. Touka, TmpsAMas, IUIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAKOIIUECS,
NapajulelibHble W CKpelmmBaronmecs npsmele. [lapauiensHOCTh NpsAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MMAPAJUIENBHBIE TMpPSAMBIE B NPOCTPAHCTBE;
[1apaJuIeNIbBHOCTh TPEX MNMPAMBIX; MAPAIIIEIBHOCTD MPSMOU U IUIOCKOCTH. YIUIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YroJd MEXAy MNPSIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTH TUIOCKOCTEM: MapajuieIbHbIE TUIOCKOCTH; CBOMCTBA
napajyienbHbIX IUIockocTel. [lpocTteifiine mnpocTpaHCcTBeHHbIE (UIYypbl Ha
IUIOCKOCTH: TETPadIp, KyO, mapajjiesienumea; MoCTPOeHUE CEUEHUI.

[leprieHIUKYIJISIPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIABHBIE W IEPIECHAUKYJSIPHBIE K IINIOCKOCTH,
[IPU3HAK [EPHEHIUKYIAPHOCTU IIPSAMOM M IUIOCKOCTH, TEOpemMa O NPsIMOU
MEPIIEHAUKYJIIPHON IIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXIY INPSIMON U
IJIOCKOCTBIO;  JABYTPAHHBIM  yroJj, JIMHEHHBIM YroJ JBYIPaHHOIO  yIJa.



[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO MJIOCKOCTH, PACCTOSIHUE
OT TpsSMOM 10  IUIOCKOCTH,  TPOEKIHUs  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ IJIOCKOCTEW: MpPHU3HAK  MEPHEHIUKYJIAPHOCTH  ABYX
II0CKOCTEN. TeopeMa 0 TpEX MEePIEHIUKYIApaXx.

MHoOrorpaHHuKu

[loHaTrEe MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: N-yroiapHas
pU3Ma; TPaHU W OCHOBAHUS MPU3MBIL;, MpsMas U HAKJIOHHAs TPU3MBbI; OOKOBas U
MOJIHAs MIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: N-yronpHas nupamuga, TPaHd U
OCHOBAHHE MUPAMHU/IBI; OOKOBAs M TIOJTHAS TIOBEPXHOCTh MUPAMUJIBI; PABWIILHAS U
ycedéHHass nupamMuga. IJIEMEHTbl Tpu3Mbl © nupamuabl. [IpaBuiibHBIC
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MpPaBUJIbHAS MpU3MaA U
NMpaBWIbHAS MHPAMUJIA; NpPaBUJIbHAS TPEYroJibHash MNHUpaMUAa W TPaBUIbHbBIN
terpadap; KyO. IlpencraBieHue O TMPaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
noaeKadip ¥ ukocadap. CeueHust IpU3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMHAaX, NapajuieJenuenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.

BrluncneHre 9SJIE€MEHTOB MHOTOTPAHHUKOB: péOpa, AuaroHaiu, YrJbl.
[Inomanes OOKOBOW IMOBEPXHOCTH W TOJHOM MOBEPXHOCTH MNPSAMOW IPU3MBI,
IUJIOIIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSIMOWM MPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU TPABWIHLHOM MHUPaAMUJIbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuapl. [lorstue o0 o0BéMe. OO0BEM
MUPaMU/JIbI, TPU3MBI.

[lonoGHbeie Tena B mpocTtpaHcTBE. COOTHOUIEHUS MEXIY IUIOIIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KJIACC

Tena Bpamenust

[nnuHaapuyeckas ITOBEPXHOCTB, oOpasyroiiue HMJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOM TMOBEpXHOCTU. [[UnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3yroIass W OCh; IUIONIAJb OOKOBOW W TOJHOM
MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yronue KOHHYECKOW MOBEPXHOCTH, OCh H
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00pa3yrolias
U OChb, IUIOMaJb OOKOBOM U TIOJHOM TIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3ylolue U BhICOTa; OCHOBAHUS U OOKOBAasi TOBEPXHOCTb.



Chepa m map: 1meHTp, paauyc, ITUaMeTp; IJIOMATL MOBEPXHOCTH ChEpHI.
B3aumnoe pacnonoxxenue cepbl U IMIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
10 b CHEpHI.

N3o00pakeHue Ten BpallleHHs Ha TNIOCKOCTH. Pa3BépTka UIMH]Ipa U KOHYCA.

KoMmOuHanuu Ten BpalleHHMss YW MHOTOTPAaHHUKOB. MHOTOIpaHHUK,
OMHUCAaHHBIM OKOJO cdeprl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WU TeEJO
BpaIICHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
NPsIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM UWIMHIpA,
koHyca. O0BEM 11apa U Mmiomaab chepsl.

[Tomo6ubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIOIIAISIMH
MOBEPXHOCTEHN, 00BEMAaMU MOJTOOHBIX TEN.

Ceuenus mwinHIpa (TapaJIeIbHO M TEPHEHAUKYJISIPHO OCH), CEUCHUS
KOHyca (MapajijieIbHOE OCHOBAaHUIO M MPOXOJSIIEe uYepe3 BEpIINHY), CEUCHUs
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha MmII0CKOCTH U B pocTpaHcTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelreHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBWJl JACUCTBHM € Bekropamu. lIpsMoyronpHas cucrema
KoopauHaT B mnpoctpanHcTBe. Koopmmnatel BekTopa. Ilpocreitmme 3amaun B
KOOpJMHATax. YTol Mexay BekTopamu. CKajasipHOE IPOU3BEIECHHUE BEKTOPOB.
Brruncienue yriioB Mex1y NMPsIMBIMHA U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ| TP PEIICHUU T€OMETPUUECKUX 3a]1ay.

BEPOATHOCTDb U CTATUCTUKA
10 KJIACC

[IpencraBienne JaHHBIX C MOMOIIbIO TaOnuu u guarpamMM. Cpeanee
apumerrnyeckoe, MeauaHa, HauOoiblllee M HAUMEHbLIEE 3HAYEHUs, pa3Max,
JUCTIEPCHUs U CTaHJAPTHOE OTKIOHEHUE YHCIOBBIX HAOOPOB.

CrnyyaliHble SKCIIEpUMEHTHI (OMBITHI) U CIy4YallHble COOBITUS. DJIEMEHTAPHBIE
coObITUs (MCX0Jbl). BeposTHOCTH clydailHOTO COOBITHS. BIM30CcTh 4YacTOTHI U
BEpOsITHOCTH ~ coObITuil.  CilydailHble  ONBITBI € PAaBHOBO3MO>KHBIMU
AIIEMEHTApHBIMU  COOBITUSIMU.  BepodaTHOCTH  COOBITUH B ONbBITaX  C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITUSIMHU.

Omnepanuu HaJ COOBITUSIMU: NTepeceueHue, 00beIMHEHUE, TPOTUBOIOIOKHbBIE
coObITus. Jluarpammer Ditnepa. @opMyiia CI0KEHHSI BEPOITHOCTEH.

VYcil0BHass BEPOSITHOCTb. YMHOXXEHUE BEpPOSATHOCTEH. JlepeBO CiydanHOro
skcriepumenTa. @opmyria MmoaHoM BepossTHOCTH. HezaBucumbie COOBITHS.



Kombunaropnoe npasusio ymHoxenus. [lepectanoBku u Qaxropuan. Yucio
couetanuit. Tpeyronpauk Ilackamns. ®opmyna 6mHoma HeroToHa.

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

CnyvaiiHas  BenuuuHa. Pacrmpenenenue — BeposTHocTed.  Jlmarpamma
pactipenenenus. [Ipumepsl pacnpenenceHud, B TOM 4YHCIIE, T€OMETPUYECKOE U
OMHOMHAIIBHOE.

11 KIIACC

YucnoBele  XapaKTEPUCTUKU  CIyYaWHBIX  BEJIMYMH: MaTeMaTUYECKOe
OKHMJIAHWE, [UCIIEpCHUs] WU CTaHJapTHOE OTKIOHEeHHWE. [Ipumepbl NpUMEHEHHs
MaTeMaTUYECKOr0 OXKHUJAHHUS, B TOM YHUCJIE B 3aJadyaX M3 MOBCEIHEBHOW JKU3HHU.
Matematuyeckoe oxujaHue OMHAPHOM Cly4yalHOM BelIWYuHBI. MaTeMatndyeckoe
OKMJIAHUE CYMMBI CIy4allHbIX BEJIMYMH. MareMaTH4ecKoe OXHUAaHUE U
JUCIIEPCHS TEOMETPUUECKOTO 1 OMHOMHUAIILHOTO PACTIPEAETICHUM.

3akoH OOJBIIMX 4YHCET U €ro pojib B HayKe, MNPUPOAE U OOIIECTBE.
Bb100poYHBIN METOI MCCIAEA0BAHMIA.

[IpuMepbl HEMPEPBIBHBIX CIyYailHBIX BeIWYHH. [[OHSITHE O MIIOTHOCTH
pacrpeneneHus. 3agauu, IpUBOASAIINE K HOpMallbHOMY pactpeaeneHuto. [lonstue
0 HOPMAJIbHOM paclpe/IeICHUH.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO npcamMcecTa «Maremartuka» JOJIDKHO 0o0ecreynBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CICAYIOIUX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocss Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIOMY Y HACTOSIIIEMY POCCUICKOM MAaTEMATUKH, [IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OYayIIETO.

DcTeTu4ecKoe BOCIIUTAHUE:!

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fIMyHbIX BUJOB UCKYCCTBA.

PuU3NYECKOE 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

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHAX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
pa3nuuHbiM  chepam  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PELICHUHU NIPAKTUYECKUX 3314 MaTEMaTUUECKONW HAPABIECHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpHUEHTalMel Ha IPUMEHEHUE MAaTeMaTHYECKMX 3HAHUU JUIsl PELICHHs 3a1ad B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOJKHBIX ITOCJIEACTBUN U1 OKPYKAIOLEH CPE/Ibl.

[{eHHOCTH HAYYHOTO IMO3HAHUSA:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAYKM W  OOUIECTBEHHOM  MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKOM MAeATEeIbHOCTH, JTaloB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MaTeéMaTUKU M MAaTeMaTUYECKOW KyJNbTYpOM KaK CpPEACTBOM IIO3HAHUS MHDPA;
TOTOBHOCTBIO OCYHIECTBIIATh NPOEKTHYK) W HCCIEAOBATEIBCKYIO ACATEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«MaremaTuka XapaKTePU3yIOTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuueepcarvnvie — noznasamenvmwvie  Oeticmeus, — o0becnequusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCo8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpYXCaAlowe2o  Mupa,  NpuMeHeHue  102UYeCKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpECeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYECKUE  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 YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;
MIPOBOJIUTH CaMOCTOSATENLHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 pernieHus yuyeOHOM 3ajaun (CpaBHUBATh HECKOJBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyapoBaTh BOMPOCHI, (UKCHPYIOIIUME MPOTHUBOpPEUYUE, MpodieMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBIIBICHUIO 3aBHUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH JIePUIMTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETa
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIPETHPOBATH WH(DOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CTPYKTYpHUpPOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;



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 M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUYKY 3pPEHMsI B YCTHBIX M NMHCBMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA MIOMCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHHS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11eJTh
COBMECTHOW JEATENHHOCTH, TUIAHUPOBATh OPTAHU3AIUI0 COBMECTHOMN
paboThI, pacnpeaensTh BUABI padboT, JOTOBApUBATHCA, 00CYKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMHU KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneyusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATh CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TIO3HABATEIHHOM pedieKcMr Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJsibTaTa pelieHuss MaTeEMaTHYECKON 3a1a4H;



e TPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PEIICHUU
3a7a4M, BHOCUTHh KOPPEKTHBbI B [IE€SITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
[IPUYMHBI TOCTHXKEHUSI WIM HEIOCTHKEHUS PE3YIbTAaTOB JACATEIIBHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

NPEJIMETHBIE PE3YJIbTATBI
AJITEBPA
OcBoeHne yueOHOro Kypca «Anredpa v Havalla MAaTEMATUYECKOTO aHaInu3a
Ha YPOBHE CpPEIHEro OO0IIero oOpa3oBaHUS JOJDKHO 00ECIeYHMBATH JOCTHKEHUE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KVIACC

Yuciia ¥ BIYHCICHUSA

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

Boemonuate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JEUCTBUTEIbHBIMU YUCIIAMU.

BoINONHATS TPUOIMAKEHHBIE BBIUUCIECHUS, UCTIONB3Ys MpaBUiia OKPYTJIEHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3yIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATHSAMU: CTENEHb C ILENBIM IOKAa3aTeJIeM; CTaHAapTHas
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
UCIOJIb30BAaTh MOAXOIAILYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YNCEN AJISl PEIICHUs
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC M TAHI'€HC MMPOU3BOJIBHOTO YIJa;
MCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKINU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palMOHAJIBHOE, UPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHUE;

BrmmonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaThb
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoInonHATh mpeoOpa3oBaHUs LENbIX, PALMOHATIBHBIX W HpPPAlMOHATBHBIX
BBIDQKEHWA W  pelaTh OCHOBHBIE THINbI  LEJBIX, pPalUOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHUS U HEPABEHCTBA I PEIICHUS MAaTEMAaTUUECKUX 3a7a4
W 3a]1a4 U3 PA3IMYHbIX 00JacTel HayKU U PEabHOU KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXXECHNUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHMIO 3aJadd, HCCIENOBATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMM: (YHKIMS, CIIOCOOBI 3aJaHus (PyHKUIMH, 001acThb
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
(GYHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GyHKUUN A1 pELICHUS] YpaBHEHUI.

CrtpouThs U 4uTaTh rpa@uKu JTUHEHHON (QPYHKIMU, KBAAPATUYHON (PyHKIIHH,
CTETICHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]1y BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTth MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
r€OMETPUYECKAsL IIPOIPECCUM.

OmnepupoBaTh NOHATUAMH: OECKOHEUHO YOBbIBaOLlas Te€OMETpUYecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKON MPOrPECCUH.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonp30BaTh CBOWCTBA MTOCIEAOBATEIBHOCTEN U MIPOTPECCUM I PELICHHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHno:xecTBa H JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAaJl MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar il ONMCAHUsA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIECHUH 33a4ad M3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBaTb  NOHSATHUSMM: ONpENENICHNE,  TEopeMma, CIEACTBUE,
JI0OKa3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMH: HATypajbHOE, IEJI0€ YHCIO; HCIOJIb30BAThH
MPU3HAKU JICJIMMOCTH LIEIBIX YHCEN, PA3JI0KEHUE YHCIIa Ha MPOCTHIE MHOXKUTEIU
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTETIEHD C PAITMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATUSMU: JOrapu(pM UYHCIa, NECATUYHBIE W HATypajbHBIC
JorapupMsl.



YpaBHeHMS U HEpaBeHCTBA

[IpumensaTs cBoicTBa CcTemeHM il MpeoOpa3oBaHUS  BBIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonusaTe mnpeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIIUX JIOTapU(PMBL;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHSAMHU: CHCTEMA JIMHEWHBIX YpPaBHEHUN U €€ DEILICHHUC,
UCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3aa4.

HaxoauTp pemreHnst NpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXCHUs, YPaBHEHMsS, HEPABEHCTBA M CHUCTEMBl 110 YCIOBHUIO 3aJayy,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoAnYecKas  (QYHKUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKuMH, Hauboibliee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUM Ha TPOMEXKYTKE; HCIIOJIb30BaTh MX IS
UCCIEN0BAHMS (PYHKIMU, 3aJaHHON rpauKOM.

OnepupoBaTh MOHATUAMM: TpaUKU MOKA3ATEIbHOM, JIOrapupMUUYecKol H
TPUTOHOMETPUUECKUX (PYHKUMH; M300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIB30BaTh JJIsl PELICHNUsS] YPAaBHEHNUN U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCUMOCTEH U3 IPYrUX y4eOHBIX TUCHUIUINH.

Hayana MaTeMaTH4eCKOro aHajIu3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKLHUS; TPOU3BOIHAS (QYHKLNU;
WCITIOJIb30BaTh F€OMETPUUYECKUIA M (PU3HUUECKHUI CMBICI POU3BOJHOM IJIs1 pelIeHUs
3aj1ay.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCISATH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO AJI HCCIIEOBaHUS PYHKIIUM HA MOHOTOHHOCTh
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OnepupoBaTh TMOHATHUSMHU: TEpBOOOpa3Has U  HUHTErpajig; MOHUMATh
reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTErpaia.



Haxoauts mepBooOpa3Hbie 3JI€MEHTAPHBIX (DYHKIUHN; BBIYUCISATH MHTErpall
no popmyne Herorona—Jleibuua.
Pemarps npuknagHble 3a7adyd, B TOM YHUCIE COI[MAIBHO-DKOHOMUYECKOTO U
¢u3nUecKoro xapakrepa, CpeJCTBaMi MaTeMaTHUYECKOTO aHAIN3A.
I'EOMETPUA
10 KJIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHUS U3 HUX IIPU PEUICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATHIMU: APATUIETBHOCTD U MEPIEHIUKYISIPHOCTD NPSAMBIX
Y IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO Yria,
pedpo ABYTrpaHHOrO yria; JUHEHHBIM Yrojl ABYTPAHHOIO yria; rpajaycHas Mepa
JBYTPAHHOTO yIia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate ~ MHOTOTpaHHUKHM,  BbIOMpass ~ OCHOBaHUS iAo
KJacCU(pUKaUuU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIIbHBIC
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuIeICIUNIEebl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOSHUS CEUEHUH, UCTIONb3Ys METOJI CIIE/IOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CIIE€JOB, BBIIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHHUBY.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMUMH O 00pa3laM UiH
QITOPUTMaM, IPHUMEHSSI HW3BECTHBIE AHAJUTUYECKHE METOABI IPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemars 3a1aun Ha HaxOXKIAEHHE T€OMETPUUECKUX BEJIMYMH MO 00pas3am Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTEMaTMYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTENH MHOTOTPAHHUKOB (TIpU3Ma,
nupaMyua) C© TpUMEHEHHEM (QOpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOJIAraroiuX HECKOIBKO [Iar0oB PEIICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

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

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH ITPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TE€OMETPUHU, MCCIEAOBATh IOCTPOCHHBIE MOJCIH C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: UWIMHIpPHUYECKas IOBEPXHOCTb, OOpasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacnosioxkenue chepol U MI0CKOCTH.

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

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300pakath u3ydaemble (QUTYpHl OT PYKH M C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTYpax, MPEACTABICHHYI0 HAa YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IprMeHATH MPaBUIIO NTapaJUICIICIUIIEAA.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GHakThl ISl PELICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE 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.

[IpumeHaTs nOpocTedIInEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOoAUTE MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJyYEHHBIE 3HAHUSA HA IPAKTHUKE: aHAJIMW3UPOBATH PEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecK CcHOPMYIMPOBAaHHON TMPOOJIeMbl, MOJECIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



BEPOATHOCTDb U CTATUCTHUKA
10 KJIACC

Yurath U CTPOUTH TAOJIULBI U AUATPAMMBI.

OnepupoBaTh  MOHATHSAMH:  cpefaHee  apudMeTHUYEeCKoe,  MeAHaHa,
HauOobIlIee, HAMMEHbIIEEe 3HAaUCHNE, pa3MaX MacCHBA YMCIOBBIX JaHHBIX.

OmnepupoBaTh NOHATUSAMU: CIIyYalHBI SKCIEPUMEHT (OIBIT) U CIIy4aiHOE
COOBITHE, DIIEMEHTapHOE COOBITHE (IJIEMEHTAPHBIM HMCXO0J) CIy4alHOTO OIIbITa;
HaXOJUTh BEPOSITHOCTU B OIBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaXOAWTb W CPaBHUBATh BEPOSTHOCTU COOBITMI B H3YYCHHBIX CIIy4alHBIX
DKCIEPUMEHTAX.

Haxogute u QopmynaupoBaTh coOOBITHS: IepeceueHne U OOBbeAMHEHUE
JaHHBIX  COOBITHH, COOBITHE, MPOTUBOMNOJOKHOE JAaHHOMY  COOBITHIO;
M0JIb30BAThCS AUArpaMmaMu Ousepa u GopMyIIoN CII0KEHHUS] BEPOSTHOCTEN MpHU
peneHny 3aaa4.

OnepupoBaTh MOHATUSAMU: YCIOBHAsI BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOATHOCTH C IIOMOIIBIO NPAaBWIA YMHOXKEHUS, C IIOMOIIBIO JepeBa
CJIy4alHOTI'O OIIBITA.

[IpuMeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MPU PEIICHUH 3a]1a4.

OnepupoBaTh NOHATUSAMM: HCHIBITAHUE, HE3ABHUCUMBIE WCIIBITAHUS, CEPUs
UCIBITAaHUHM, yCIEX M HEyJaya; HaXOAUTb BEPOATHOCTH COOBITUH B CEpUHU
HE3aBHCHUMBIX MCIIBITAHUN JI0 IEPBOTO YCIEXa; HAXOIUTh BEPOSITHOCTH COOBITUM B
CEpUHU UCTIBITAaHUN bepHyIu.

OnepupoBaTh  NOHATHUSMH:  CIy4YaHas  BEJIIMYMHA,  paCIpeleIeHue
BEPOSATHOCTEN, TMarpaMMa pacrpeeICHus.

11 KUIACC

CpaBHUBAaTH  BEPOSITHOCTM  3HAYEHUM  CIy4YallHOM  BEJIMYMHBI 10
pacIpeesIEHUIO UM C IOMOILBIO THATPAMM.

OnepupoBaTh NOHATHEM MATEMATUYECKOTO OXKUIAHUS;, TPUBOJIUTH IIPUMEPHI,
KaK MPHUMEHSETCS MaTEMAaTUYECKOE OXKHUAAHUE CIIyYalHOW BEIWYMHBI HAXOIUTh
MAaTEMATUYECKOE OKUAAHUE M0 TAHHOMY PACIIPEICIICHUIO.

HMmeTh nipeAcTaBiICHUE O 3aKOHE OOJIBIIIUX YHCEIL.

HNmeTts npeacTaBieHrne 0 HOPMAJIbHOM PACIPEIEIICHHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

AJI'EBPA

10 KIIACC
KoJunyecTBO 4acoB
Ne HanmeHnoBaHue pa3ae/ioB U TeM JyiekTpoHHbBbIE (U (PPOBLIE)
Kourpoubnbie IIpakTHyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThbI
MHokecTBa palMOHAIBHBIX U
1 elic e cen. PanmonanpHbIC 14 1 PO
HCTBHUTEIBHBIX YHCEI. HOHAJIbHBI .
A B https://resh.edu.ru/subject/51/
ypaBHEHUS U HEPABEHCTBA
5 Oynkun 1 rpaduku. CTeneHp ¢ 1MeIbiM 6 POIII
MoKa3areleM https://resh.edu.ru/subject/51/
ApudmeTnueckuii KOpeHb N—OW CTETCHH. POl
3 18 1 .
HWppaimoHaibHble ypaBHEHHUS 1 HEPABEHCTBA https://resh.edu.ru/subject/51/
0}
4 T (I)/IF:\(/)II}{U(:I;eT un. TpuroHoMeTpru4ecKue 22 1 PO
P puH-2p P https://resh.edu.ru/subject/51/
ypaBHEHUs
5 [TocnemoBarenbHOC orpecc 5 POLI
JICOBATCIIBHOCTH U T 15478 .
a porp https://resh.edu.ru/subject/51/
6 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 3 1 POIII
3HaHUH https://resh.edu.ru/subject/51/
OBIIEE KOJIMYECTBO YACOB I1O 68 4 0

I[TPOTPAMME



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

11 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Konrpoububle IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
CreneHs ¢ palmoHaIbLHBIM MTOKA3aTEIICM.
1 [TokazarenpHast PyHK [Tokazare e 12 1 POL
TCJIIbHAasA Hsl. TCJIIbHBI .
a YHKN . https://resh.edu.ru/subject/51/
YpaBHEHUA U HEPABEHCTBA
Jlorapudmuueckas GyHKIHUS. POII
2 JI 12 .
OrapupMUICCKHE YPABHEHHS 1 https://resh.edu.ru/subject/51/
HEpaBCHCTBA
Tpuronomerpuyeckue GyHKIUH U UX POII
3 .T 9 1 .
rpaguxn. Tpuronomerpiieckue https://resh.edu.ru/subject/51/
HEpaBEHCTBA
POIII
4 I1 I i 24 1 .
POM3BOAHAS. LIPHMEHCHHE HPOH3BOMOH https://resh.edu.ru/subject/51/
5 Hurterpan u ero €HE 9 POl
HTCT " €TI0 IIPUMCHCHU A .
P P https://resh.edu.ru/subject/51/
POIII
6 i 12 1 .
CHCTeMEL ypasHeHHH https://resh.edu.ru/subject/51/
7 Harypan € U LeJIBle YhCa 6 POl
T BbHBIC U JIBIC UNCJI .
P H https://resh.edu.ru/subject/51/
3 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL 18 9 POII
3HAHUN https://resh.edu.ru/subject/51/
OBILIEE KOJIMYECTBO HACOB I10 102 6 0
[TPOTPAMME



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

I'EOMETPUA

10 KJIACC
KoanuectBo yacon
Ne HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Kontpoabubie IlpakTuueckue
n/n MPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 10 PO
g P P https://resh.edu.ru/subject/17/
5 [IpsiMbI€ ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 1 POII ]
[TapaniensHOCTh MPSAMBIX U IIOCKOCTEN https://resh.edu.ru/subject/17/
POII
[leprieHIUKYIAPHOCTD MPSIMBIX U
3 12 . i
IOCKOCTEI https://resh.edu.ru/subject/17/
POII
4 Va1 MeXAy NPSIMBIMU U TIOCKOCTSIMU 10 1 https://resh.edu.ru/subject/17/
POII
5 MHuororpaHHHKH 11 1 https://resh.edu.ru/subject/17/
POII
6 OGBEMBI MHOTOrPaHHHKOB 9 1 https://resh.edu.ru/subject/17/
POII
7 [ToBTOpEHME: ceueHus, pacCTOSAHUS U YITIbI 4 1 https://resh.edu.ru/subject/17/
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
[MPOTPAMME



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpoabnbie IIpakTuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
POII
Tena BpareHus 12 https://resh.edu.ru/subject/17/
POII
OGbEMmbI TEN 5 1 https://resh.edu.ru/subject/17/
POII
BekTopbl 1 KOOpAWMHATHI B IPOCTPAHCTBE 10 1 https://resh.edu.ru/subject/17/
[ToBTOpEHHE, 0000IICHUE, 7 1 PoHI .
CHCTEMATH3AIHS 3HAHMI https://resh.edu.ru/subject/17/
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOTPAMME



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

BEPOATHOCTDb U CTATUCTHKA

10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaudecTBO 9acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne n/m Kourpoubusie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI

[IpencraBneHue JaHHBIX U OMUCATEIbHAS 4 POII

CTaTHUCTHKA https://resh.edu.ru/subject/51/

CiyuaiiHbI€ OIIBITHI U CITy4aliHbIE POIII

COOBITHSI, OTIBITHI C PABHOBO3MOKHBIMH 3 1 https://resh.edu.ru/subject/51/

3JIEMEHTaPHBIMU UCXO1aMHU

Onepanuu Haja COOBITHSIMU, CIOXKEHHUE 3 PO )

BEpOATHOCTEI https://resh.edu.ru/subject/51/

YciioBHas BEPOSATHOCTD, IEPEBO POl

CIy4aifHOTO ONBITa, OPMYJIa MOTHOM 6 https://resh.edu.ru/subject/51/

BEPOSATHOCTH U HE3aBHCUMOCTH COOBITUI
POII

OneMeHThl KOMOMHATOPUKH 4 https://resh.edu.ru/subject/51/
POII

CepI/II/I IIOCJIICJOBATCIIBbHBIX HUCIBITAaHUHN 3 1 https://resh.edulrulsubiect/SJ_/
POII

CryuaiiHble BEMIHHBI M PACIIPE/ICIICHHS! 6 https://resh.edu.ru/subject/51/
POII

O0o01IeHNe U cucTeMaTu3alys 3HaHUN 5 2 https://resh.edu.ru/subject/51/



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME



11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI pecypen
1 MaremaTuyecKkoe OKUJIaHUE CITy4yaHOU 4 POII )
— https://resh.edu.ru/subject/51/
) Jucnepcust U cTaHAAPTHOE OTKIIOHCHHE 4 1 POLI )
CIyTAHHON BETHUHHbI https://resh.edu.ru/subject/51/
POIII
3 3aKoH 6oJIbLIMX YKCe 3 1 https://resh.edu.ru/subject/51/
4 HenpepriBHbIe cllydaliHble BETUYHHbBI 5 POLI )
(pacmipeneneHs) https://resh.edu.ru/subject/51/
POIII
S HopwmaseHoe pacripenesneHust 2 1 https://resh.edu.ru/subject/51/
6 IToBTOpenue, 0600mEeHNE 1 19 9 PoUI )
CHCTeMaTH3aIls SHAHUI https://resh.edu.ru/subject/51/
OBILIEE KOJIMYECTBO HACOB I10 34 2 3

[NPOT'PAMME



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/51/

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoaunuyecrBo yacos
Tema ypoka Konrposbnbie IIpakTHyeckue
n/n Bcero
padoThI padoThI
1. MHoXxecTBO, ornepanuu HajJ MHOKecTBamu. J{uarpammel Ditnepa—Benna 1
5 Panmonansubie ynciaa. OObIKHOBEHHBIE U IECTUYHBIE TPOOU, IPOLIEHTHI, 1
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
3 Apudmerndeckre onepanuy ¢ pauoOHATBHBIMHA YHCIaMHU, TIPEOOPa30OBaAHUS 1
' YKCIJIOBBIX BBIPAXKCHUN
4 [Ipumenenue nqpobei 1 NPOLEHTOB JUIsl PEIIEHUs IPUKIAIHBIX 3a7a4 U3 1
' PAa3IMYHBIX OTpaCied 3HAHUW U pealbHOW JKU3HU
s [Tpumenenue apoGeil U MPOLIEHTOB IS PELICHUs IPUKIIAIHBIX 3a/1a4 U3 1
' Pa3JIMYHBIX OTpaciieil 3HAaHUN U peaTbHON KU3HU
6. [evictBuTenbHbIE yncia. PannoHanbHble U HpPalMOHAIBHBIC YHCIIA
7. Apudmerndeckue onepanuu ¢ AeHCTBUTEIbHBIMU YHCIaMU
g [IpubnuxEHHBIE BEIYUCIIEHUS, IPAaBUIIA OKPYTJICHMS, IPUKUKA U OLIEHKa 1
' pe3yJibTaTa BBIYUCICHUN
9. ToxxaecTBa U TOKJIECTBEHHbIE IPEOOpPA30BAHUS 1
10. YpaBHEHME, KODEHb YPaBHEHHUS 1
11. HepaseHcTBO, penieHre HepaBeHCTBa 1
12. Meton HHTCPBAJIOB 1
13. Pemenne nenbix u 1poOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB 1
1 KonTtponbHas padota no Teme "MHOKeECTBa pallMOHATIBHBIX U IEHCTBUTEIBHBIX 1 1
' quces. PanyoHanbHble ypaBHEHHS U HEPAaBEHCTB"
15. OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, PAMasi, INIOCKOCTh, IPOCTPAHCTBO. 1




[TpaBwmina n300pakeHUs HA PUCYHKAX: U300paKeHUS IJIOCKOCTEH,
napajuIeNIbHBIX MPSAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

16. ITonsTus: nepecekarommecs MIOCKOCTH, IEPECEKAOIINECS MPAMasi U IIIOCKOCTh
17.  TlonsTus: nepecekaroliuecs MI0CKOCTH, IIepeceKaroIuecs npsamas U I0CKOCTb
18 3HaKOMCTBO C MHOTOTPaHHUKAaMH, W300pa’keHIe MHOTOTPaHHUKOB Ha
| pHMCYHKax, Ha NPOEKI[MOHHBIX YEPTEKAX
19 HauanbHble cBeneHus o KyOe u nupaMue, ux pa3BepTku U Mojenu. CeueHus
" | MHOIOIPaHHHUKOB
20 HauanbHble cBefieHns 0 KyOe U mupamMue, ux pa3BEPTKU U Mojaenn. CeueHus
" | MHOTOIPaHHHUKOB
51 [NonsTne 06 aKCHOMAaTUYECKOM ITOCTPOSHUH CTEPEOMETPHUU: AKCHOMBI
" CTEPEOMETPHHU U CIIEACTBHS M3 HUX
- [TonsiTHE 006 AKCHOMATUYECKOM ITOCTPOCHUH CTEPEOMETPUH: AaKCHOMBI
" | CTEPEOMETPHH U CIEACTBUS U3 HUX
’3 [NonsTne 06 aKCHOMAaTHYECKOM ITOCTPOSHUH CTEPEOMETPHUU: AKCHOMBI
| CTEPEOMETPHH U CIEACTBHS U3 HUX
» [TonsTre 06 aKCHOMATHYECKOM ITOCTPOSHUH CTEPEOMETPHU: AKCHOMBI
" CTEPEOMETPHU U CIIEICTBHS M3 HUX
25.  IlpexacraBieHue JaHHBIX C OMOLIBbIO TAOJIUI] U JHArpaMM
26 Cpennee apudmeTnyeckoe, MearnaHa, HanOoJIbIIee U HAMMEHbBIIIEe 3HAYCHUS,
' pasmax, JMCIIEpCHsl, CTAaHAAPTHOE OTKJIOHEHHUE YHCIIOBBIX HAOOPOB
”7 Cpennee apudmernueckoe, MeiaHa, HauOoJIbIIee M HAMMEHbIIee 3HAYCHHUS,
pa3max, IUCIepCHsi, CTAaHIApPTHOE OTKJIOHEHUE YHCIIOBBIX HAOOpOB
)8, Cpennee apudmernueckoe, MeinaHa, HauOoJbIIee 1 HAMMEHbIIIee 3HAYCHHUS,
pa3max, TUCIepCHsl, CTAHIapTHOE OTKJIOHEHHE YHCIOBBIX HA0OPOB
29. @yHKIMS, cr1oco0b! 3a1aHus GyHKIMU. B3aumMHo oOpaTHbIe (QYHKITMI
30.  I'paduk dpynxum. O6nacte onpeaeneHus: U MHOXECTBO 3HAUYCHUN (DyHKIIHH.




Hymu gynkiun. [TpomexxyTku 3HaKOIOCTOSIHCTBA

31. YeErable 1 HEYETHBIC DYHKITUN 1

- Crenensb ¢ nensiM nokaszareneM. CtangapTHas GopMma 3anucu AeHCTBUTEILHOTO 1
" umcna

33 Hcnonp3oBanue noaxosieil GopMbl 3alHCH ACHCTBUTEIBHBIX YHCEIN IS 1
| pellueHus MPAaKTUYECKKX 3a/1au U NIPEICTABICHHS JAHHBIX

34 CrenenHas QyHKLHUS C HaTypallbHBIM U LIEJbIM NT0Ka3aTeneM. EE cBoiicTBa u 1
" rpaduk

35 B3aumHoe pacnonoxeHnue nNpsMbIX B IPOCTPAHCTBE: IepeceKarouecs, 1
' NapaJuIeIbHbIE U CKPEIUBAIOIUECS TIPAMbIE

36 [TapannenbHOCTh NPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapasuieibHbIE 1

IpsIMbIE B IIPOCTPAHCTBE; NapaUIEIbHOCTh TPEX MPSAMBIX

37 [TapamienpHOCTD MPAMBIX U IJIOCKOCTEN B IpocTpaHcTse: lapamiensHocTh 1
' IPSIMOM U TUIOCKOCTH

38. VIl ¢ COHANPABICHHBIMUA CTOPOHAMH 1

39. | VYroa Mexay OpsIMbIMU B IPOCTPAHCTBE 1

40. = VYroa MexXIy NpsIMBIMH B IPOCTPAHCTBE 1

41. | TlapannenbHOCTh MJIOCKOCTEN: MapauIeIbHbIE IIIOCKOCTH 1

42. CBolicTBa napajuIeIbHBIX IUNIOCKOCTEN 1

43 [Ipocreiimme npocTpaHCTBEHHbIE PUTYpHI HA TUIOCKOCTH: TETPadip, KyO, 1
" mapajuleNernues

44, ITocTpoeHue ceyenui

45, ITocTpoeHne ceuenuit

16 KonTtponsHas padora no Teme "[IpsiMble U TIIOCKOCTH B IPOCTPAHCTBE. 1
" TMapamienbHOCTh MPAMBIX U IIOCKOCTER"

47 CrnyyaiiHble SKCTIEpUMEHTHI (OIBITHI) U CIy4YaiHble COOBITHS. DlIeMEHTapHbIe 1

COOBITHSI (MUCXOIBI)




BeposiTHOCTB citydaiiHOTO COOBITHS. BEeposTHOCTH COOBITHIA B OTIBITaX C

8 PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU 1
49. BepositHOCTB ciydaiiHoro coObitust. [Ipaktuaeckas paborta 1
50 Orneparuy HaJ| COOBITHSAMU: TIEPECEUCHHE, 00bETMHEHUE COOBITHIH, 1
' MIPOTHUBOIIOJIOKHBIE COOBITHS. Jlarpammbl Diinepa
51 Onepanuu HajJ COOBITUSAMU: TIEpeceUeHne, 00bEIMHEHUE COOBITHH, 1
' MIPOTUBOIOJIOKHBIC cOObITHS. [lnarpammel Diinepa
52.  ®opMyJia CI0XKEHHSI BEPOSTHOCTEN 1
53. Apudmernueckuii KOpeHb HATYPATHHON CTEICHH 1
54. ApudmeTnieckuii KOpeHb HaTypaIbHON CTEIEHH 1
55.  CaoiicTBa apu(pMETUYECKOI0 KOPHS HaTypaJlbHOW CTETIEHU 1
56. CBoiicTBa apu(hMETHUECKOTO KOPHS HATYPAIbHOM CTEIEHN 1
57. = CaoiicTBa apupMETUYECKOI0 KOPHS HaTypaJlbHOW CTETIEHU 1
58. JeiicTBus ¢ apupMeTHIECKUMHU KOPHIMH N—O0i CTETIeHN 1
59. JeiicTBus ¢ apuMeTHIeCKUMHU KOPHAMH N—O0ii cTeneHn 1
60. JleiicTBus ¢ apu(pMETHUECKUMU KOPHIMH N—OU CTENEeHU 1
61. JeiicTBus ¢ apudMeTHIecKUMHU KOPHAMH N—O0ii cTeneHn 1
62. JleiicTBus ¢ apu(pMETHUECKUMU KOPHIMH N—OU CTENEeHU 1
63. = Pemenue uppanMoHaJbHBIX YPAaBHEHUN U HEPABEHCTB 1
64. Pemenne nppaiimOHaIBHBIX YPaBHEHUN U HEPABEHCTB 1
65. = Pemenue uppanMoHaJbHBIX YPAaBHEHUN U HEPABEHCTB 1
66. Pemrenne nppalinoOHAIBHBIX YPaBHEHNUN U HEPABEHCTB 1
67. = Pemenue uppanvoHaJIbHBIX YPAaBHEHUN U HEPABEHCTB 1
68.  CaoiicTBa u rpaduk KOpHs N-0ii CTETIeHU 1
69. CaotlicTBa U rpaguK KOpHsI N-Oi CTENeHH 1
70.  KoHutponbHas paboTa 1o teme "Apudpmernyeckuii KOpeHb N—oii CTETEeHH. 1




WppannonaibHble ypaBHEHUs U HEpaBeHCTBA"

[leprieHAUKYIAPHOCTD MPSIMON U TUIOCKOCTH: MEPHEHIUKYISIPHBIE MIPSIMbIE B

71. 1
IIPOCTPAHCTBE
72. [Ipsimble napamienbHble U NEPIEHIUKYIISPHBIE K INIOCKOCTH 1
73. | Ilpsmble napauleabHbIe U NEPIECHIUKYIIAPHBIE K IITIOCKOCTH 1
74. [Tpu3sHak NeprneHIUKYJIIPHOCTH IPSIMOM U INIOCKOCTU 1
75. [Ipu3Hak nepnesauKyJIApHOCTH IPSIMOU U INIOCKOCTH 1
76. Teopema o psAMON NEPIEHANKYIAPHON INIOCKOCTH 1
77. TeopeMa 0 IpsIMO NEPIIEHAUKYIAPHON INIOCKOCTH 1
78. Teopema o psAMON NEPIEHANKYIAPHON INIOCKOCTH 1
29 [IeprieHAUKYSAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH J10 IIJIOCKOCTH, 1
| paccTosiHHE OT IPSMOH JI0 IIOCKOCTH
80 [IeprieHAUKYmSp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH J10 IIJIOCKOCTH, 1
" PacCTOSHHE OT MPAMOM JI0 MIOCKOCTH
81 [lepnieHAUKYNIAp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH 10 TUNIOCKOCTH, 1
pacCTostHUE OT MPSAMOM A0 MIOCKOCTH
g2 [IeprieHAUKYISp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, 1
| paccTosiHHE OT IPSMOH JI0 IOCKOCTH
23 VYcnoBHasA BEPOATHOCTb. Y MHOKEHHUE BEPOATHOCTEN. JlepeBo cirydaitHOro 1
DKCIEPUMEHTA
84, VYcnoBHasA BEpOATHOCTb. Y MHOYKEHUE BEPOSTHOCTEN. [lepeBo cirydaiiHOro 1
JKCIIEPUMEHTA
a5 VYcnoBHas BEpOATHOCTh. Y MHOKEHHE BEPOSTHOCTEN. [lepeBo cirydaitHOTo 1
JKCIIEPUMEHTA
86. ®dopMya OJIHON BEPOATHOCTU
87. Dopmyia IOTHOU BEPOATHOCTH
88. ®opmyna nojaHou BeposaTHOCTH. HezaBucumbie coObITHS




89.  KoutponbHas pabora 1
90. CuHyC, KOCHHYC U TAaHT'€HC YHCIIOBOIO apryMEHTa 1
91. CuHyC, KOCUHYC U TAaHT'€HC YHCIIOBOI'O apryMEeHTa 1
92. ApKCUHYC, apKKOCUHYC U apKTaHI€HC YHCIOBOIO apryMeHTa 1
93.  ApKCHHYC, apKKOCHUHYC U apKTaHI'€HC YHACIOBOIO apryMeHTa 1
94 Tpuronomerpudeckast OKpYKHOCTb, OIIPEACIICHUE TPUTOHOMETPUIECKUX 1
" (yHKUMI YHCIOBOTO apryMeHTa
95 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJIEIICHUE TPUTOHOMETPUUECKUX 1
' (GYHKLUI YUCIOBOrO apryMeHTa
96. OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI 1
97. OCHOBHBIE TPUTOHOMETpUYECKHE (HPOPMYITbI 1
98. OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI 1
99. OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI 1
100. [IpeobpazoBaHME TPUTOHOMETPUUECKUX BBIPAXKEHUN 1
101. IIpeoOpa3oBaHrE€ TPUTOHOMETPUUYECKUX BBIPAKEHUI 1
102.  IIpeobpa3zoBaHME TPUTOHOMETPUUECKUX BBIPAXKEHUN 1
103. IIpeoOpa3oBaHrE TPUTOHOMETPUUYECKUX BBIPAKEHUI 1
104.  IIpeobpazoBaHME TPUTOHOMETPUUECKUX BBIPAXKEHUN 1
105. PenieHue TpUTOHOMETPUYECKUX YPABHEHUI 1
106. PeunieHue TpUrOHOMETPUYECKUX YPABHEHUI 1
107.  PenieHue TpPUTOHOMETPUYECKHUX YPABHEHUIN 1
108.  PeunieHue TpUrOHOMETPUYECKUX YPABHEHUI 1
109. PenieHue TpUrOHOMETPUUYECKHX YPABHEHUHN 1
110.  PemieHue TpUrOHOMETPUYECKUX YPABHEHUHN 1
111 KonTtponbnast pabota o teme "®opmyibl TPUTOHOMETPHUH. 1

TpuronomeTpruyeckue ypaBHEHHS "




112. VYruel B IpOCTPAHCTBE: YOI MEKIY NPAMOU U IJIOCKOCTBIO

113.  JIByrpaHHbI{ yroJ, JUHEUHBIA YroJl JBYTPAaHHOIO yIJia

114.  ]JIByrpaHHbIHA yroJj, JUHEWHBIN yroJl JBYIPaHHOIO yria

115, HepneHnmfynﬁpHOCTL IJIOCKOCTEH: MPU3HAK MEPIEHAUKYISIPHOCTH JIBYX 1
IIJIOCKOCTEN

116, HepneHzlmfynﬂpHocn, IIJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX 1
IIJIOCKOCTEN

17, HepneHnmfynﬁpHOCTL IJIOCKOCTEH: MPU3HAK MEPIEHAUKYISIPHOCTH JIBYX 1
IIJIOCKOCTEMN

118. Teopema 0 TpEX NEPHEHAUKYIIAPAX

119. Teopema 0 TpEX NEPHEHAUKYIIAPAX

120. Teopema o TpEX MepHIEHIUKYIIPAX

11 KonTponbhas pabota nmo Temam "lleprnieHAMKyIIpHOCTD MPSIMBIX U MJIOCKOCTEH" 1
1 "YTabl MEXIY NPAMBIMU U IJIOCKOCTSIMU"

122. KoMmOHHaTOpHOE MPaBUIIO0 YMHOKECHUS 1

123. IlepectaHOBKM U (aKTOpHAT 1

124.  Ywucno codyeTaHui 1

125.  Tpeyronsnuk Ilackans. dopmyna 6uHoma HeroToHa 1

126 buHapHbIi ciiy4aliHbIi ONBIT (MCHIBITAHUE), yelieX U Heynaya. He3aBucumblie 1

" ucnbitanus. Cepust HE3aBUCHMBIX MCTIBITAHHH JI0 IEPBOTO yCIexa

127.  Cepust He3aBUCUMBIX UCTIBITAaHUN bepHymu 1

128, Cepus He3aBUCUMBIX UCTIBITaHUH. [IpakTHueckas paboTa ¢ UCIIOIb30BaHUEM 1
AIIEKTPOHHBIX TaOJIHIL

129, [TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUA MTOCIeA0BaTeNbHOCTEN. MOHOTOHHBIE 1
MIOCJIEI0BATEIbHOCTH

130, Apudmernueckas 1 reoMmeTpuueckas mporpeccuu. Mcnoab3oBaHne Mporpeccuu 1

JJI pECHICHUA pCAJIBHBIX 3a/]ad ITPUKIIAJHOI0 XapaKTepa




BeckoneuHo yObIBaromias reomerpudeckas nporpeccusi. Cymma 6€CKOHEYHO

Bt yOBIBaroIeil reOMETPUYECKOH MPOrpeccuu
132.  ®opmyiia CI0KHBIX IPOLEHTOB
133.  ®opMyia CJIOKHBIX POLICHTOB
134 [IoHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTBI MHOTOTPAHHUKA, BBIITYKJIbIE U
" HEBBINYKJIbIE MHOTOIPaHHHUKH; PAa3BEPTKA MHOTOTPAHHUKA
135 [Tpusma: N-yroyipHas Npu3Ma; IpaHd U OCHOBAHHUS IIPU3MBL; IpsIMasi U
' HaKJIOHHAs MPU3MbL; GOKOBAs M MOJHAS TIOBEPXHOCTH IPU3MBbI
136. Ilapamnenenunen, MpsAMOYTOJIBHBIN MTApAJUICICIUIIE] U €70 CBOMCTBA
137 [Tupamupa: N-yroapHas NupaMuaa, TpaHU U OCHOBAHUE MUPaMU/Ibl; OOKOBas U
' IOJIHas IOBEPXHOCTH MUPAMU/IbL; MPABUIBLHAS M YCEUEHHAS THPAMHKIA
[TpaBriIbHBIE MHOTOIPaHHUKH: TOHSATHE IPAaBUIIBHOIO MHOTOTPaHHMKA;
138. mpaBWIbHAs IpU3Ma U NIPaBWIbHASA MHPAaMK/IA; IPABUIIbHAS TPEYTOJIbHAS
nupamua v NpaBUIbHBIN TETpasap; Kyo
139 [Ipencrasienue o NpaBUIBHBIX MHOTOTPAHHUKAX: OKTA3P, JOACKAdIAP U
" mKocadp.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOUKH, IPSIMOH,
140. MIOCKOCTH. DJIEMEHThl CHMMETPUHU B MUPAMUJIAX, Tapajuleenune1ax,
IIPABUJIBHBIX MHOTOTPaHHHKAX
141.  BbluncieHue 3JeMEHTOB MHOTOTPaHHUKOB: pEOpa, AUaroHalu, yribl
14 [Tnomaas 60KOBOW MOBEPXHOCTH U MOJTHON NOBEPXHOCTH MPSMOM MPU3MBI,
' IUIOIIAJb OCHOBAHMH, TEOPEMA O GOKOBOM MTOBEPXHOCTH MPSAMON MPH3MBI
143 [Tnomane 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIIBHON MUpaMUIbI,
" TeopeMa O IIoIma GOKOBOM MOBEPXHOCTH YCEYEHHON MUPAMUIBI
144.  KoutpospHas paboTa o teme "MHoOrorpaHHuku"
145. CnyuvaiiHas BelU4YMHA
146.  PacnpeneneHue BeposTHOCTEN. [[uarpamMma pacrpeneseHus




147.  CymMa ¥ IpOU3BEACHUE CIIyYalHbIX BEIUYUH 1
148. CymMa U NPOU3BEICHUE CITyYalHbIX BEJIMUMH 1
149.  IIpumepsl pacnpeaeseHHid, B TOM YUCIIE T€OMETPUYECKOe 1 OMHOMHUAIIEHOE 1
150.  IIpumepsl pacnpeaeneHHid, B TOM YUCIIE TE€OMETPUIECKOE U OMHOMHAIEHOE 1
151 O06o0menre, cucTeMaTr3alus 3HaHUH 3a Kypce alnreOpbl 1 Hadas 1
MaTeMaTHueckoro aHanusa 10 kiacca
152.  WToroBas KOHTpOJIbHAS paboTa 1
153, O06o00611eHne, cucTeMaTu3alus 3HaHUH 3a Kypc anreOpbl U Havall 1
MaTteMaTHueckoro aHanusa 10 kiacca
154.  TlousTue 06 0OBEME 1
155.  OOBEM mupaMu bl 1
156.  OOBEM nupamuibl 1
157. O0béM nupamuibl 1
158. OOBEM mUpaMuIbI 1
159.  OO0BEM mpuU3MBI 1
160.  OOBEM IpPU3MBI 1
161.  OOBEM mpU3MBI 1
162.  KonutposbHas pabota o teme "OObEMBI MHOTOTPAaHHUKOB" 1
163, [ToBTOpenue, 06061menHne cucremarusanus 3Hauui. [loctpoenue ceuennii B 1
MHOTOTpaHHHUKE
[ToBTOpenue, o6o0IIeHNe cucTeMaTH3aIMs 3HaHUH. Bbrancinenue paccTosTHUA:
164. Mexay IBYMsI TOUKaMHU, OT TOYKH JI0 TPSIMOM, OT TOYKH JI0 TUIOCKOCTH, MEKY 1
CKPEIIMBAIOIIUMUCS PSIMBIMU
165. Hrorosas KOHTpoJbHas paboTa 1
[ToBTOpeHue, 00001IeHNe cucTeMaTH3alus 3HaHUH. BeIuncienne yrios: Mexay
166.  CKpeIMBAIOIIKUMUCS MPSIMBIMU, MEKIY MPSIMON U TUIOCKOCTbBIO, IBYTPAaHHBIX 1

YIJI0B, YIJIOB MEXKAY IIOCKOCTSIMU




167.  IloBTOpeHue, 06001IIeHNE U CUCTEeMATH3aIUs 3HAHUN 1
168. IloBTOpenue, 0000IIEHHE U CUCTEMATH3AIUS 3SHAHUI 1
169.  Uroroast KOHTpOJIbHAs paboTa 1 1
170.  IloBTOpeHue, 0600IIeHNE U CUCTeMATH3aIUs 3HAHUN 1
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 11




11 KIIACC

KoanyecTBo 4acoB

Ne Tema ypoka Kourpoubnbie IIpakTHyeckue
n/n Bcero
padoThI padoThI
1. CreneHs ¢ palMOHAIBHBIM [10Ka3aTEIEM 1
2. CaoiicTBa CTeNeHH 1
3. [Ipeo6pa3oBanue BbipaXkeHU, COAEPKALIUX PAL[IOHATIbHBIE CTETIEHU 1
4. [TpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKAILNX PALIHOHAIbHBIE CTEIICHH 1
5. [Ipeo6pa3oBanue BbipaxkeHU, COAEpKALUX PALlIOHATIbHBIE CTETIEHU 1
6. [ToxazarenbHble ypaBHEHUS U HEPABEHCTBA 1
7. [lokaszarenbHble ypaBHEHUSI U HEPABEHCTBA 1
8. [ToxazarenbHble ypaBHEHUS U HEPABEHCTBA 1
9. [lokaszarenbHble ypaBHEHUSI U HEPABEHCTBA 1
10.  IloxazarenbHblE ypaBHEHUS U HEPABEHCTBA 1
11. [TokazarenbHas QpyHKuMs, €€ CBOMCTBa U Irpaduk 1
1. KonrtponsHas padorta no reme "CTeneHb ¢ palluoHaIbHBIM [TOKa3aTeIeM. 1 1
[TokazarensHas pynkuus. [lokasarenbHble ypaBHEHUS U HEpAaBEHCTBA"
13.  Jlorapu¢wm uucna 1
14. JecsaTuyHbie U HaTypaJIbHBIE JTOTaPHU(PMBbI 1
15.  TIpeoOpazoBaHu€ BBIpaKE€HUI, CoEpkKAIIUX JOraprpMbI 1
16. [IpeoOpa3zoBanue BbIpaXeHH, coepKalux Jorapudmol 1
17.  TIpeoOpazoBaHu€ BBIpaKEHHI, COAEpKALIUX JTOTapr(pMbI 1
18. [IpeoOpa3zoBanue BbIpaXeHH, coepKalux Jorapudmol 1
19.  Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA 1
20. Jlorapudmuueckre ypaBHEHUSI U1 HEPAaBEHCTBA 1




21. Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA 1

22.  Jlorapu¢pmuyeckue ypaBHEHUS U HEPABEHCTBA 1

23.  Jlorapu¢pmuueckas ¢pyHKuus, e€ CBOWCTBA U rpaduK 1

24.  Jlorapugpmuueckas pyHKIUsA, €€ CBOWCTBA U TpaduK 1

25.  Cdepa u mwap: HeHTp, paguyc, I1aMeTp; IJI0IIalb IOBEPXHOCTH c(hepbl 1

26, B3anmHoe pacronoxxeHue chepbl U INIOCKOCTH; KacaTellbHas MIOCKOCTh K 1
cdepe; mromanb chepsl

27.  H3ob6paxenue cdepsl, mapa Ha miockoctu. CeueHus mapa 1

)8, Hunuaapudeckas HOBEPXHOCTh, 00pa3yIOIINE IUIHHIPUYECKON TTOBEPXHOCTH, 1
0Ch IIWIIMHAPHUYECKON MTOBEPXHOCTH

29 [{wnHAp: ocHOBaHUS U OOKOBAas MOBEPXHOCTh, 00pa3yrolias U OCh; IUIOLIA/lb 1
OOKOBOH U MOJIHON OBEPXHOCTH
N300pakeHue uMHApa Ha IIockocT. Pa3épTka nununapa. CeueHus

30.  nuIMHIpA (II0CKOCTHIO, NapaliesIbHOM WM NepHEeHIUKYIISIPHOM ocH 1
AJTUHIPA)

31 Konnueckast moBepxHOCTh, 00pa3yromie KOHNUYECKOH MOBEPXHOCTH, OCh H 1
BEpPILIMHA KOHUYECKOW TOBEPXHOCTH

3. Konyc: ocHOoBaHue U BepimnHa, 00pa3yrolasi ¥ OCh; IJIOINIAlb OOKOBOM U 1
MIOJTHOM TTOBEPXHOCTH

23 VYceuéHHblil KOHYC: 00pa3yrolIMe U BBICOTA; OCHOBAHUS M OOKOBast 1

" | NOBEPXHOCTH

M3obpaxenue koHyca Ha miIockocTu. Pa3sépTka konyca. CedeHus: KoHyca

34. (MI0CKOCTHIO, MapajlIeIbHOM OCHOBAHMIO, U TUIOCKOCTBIO, MPOXOAAIIEH uepe3 1
BEPIINHY)

35. KomMOuHammst Ten BparieHus 1 MHOTOTPaHHUKOB 1

36 MHororpanHMK, OIMCAaHHBIN 0K0JIO chepbl; cdepa, BIIMCaHHAS B MHOTOIPaHHUK 1

HJIN B TCJIO BpalllCHUA




[ToBTOpenue, 0600meHne, cucreMaTu3anus 3HaHui. C1y4aifHbIe OBITHI U

37 BEPOSITHOCTH CITy4aiHBIX COOBITHI. Cepuu HE3aBUCUMBIX HUCITBITAHUI 1
38 [ToBTOpenue, 06001meHne, cucTeMaTu3anus 3HaHui. CIy4daifHbIe OTBITHI U
' BEPOSATHOCTH CIyYaiHBIX cOOBITUH. Cepry He3aBUCUMBIX UCITBITAHUN
39 [ToBTOpeHue, 0600IIeHNE, cCCTeMaTH3anus 3HaHui. ClTyqaifHbIe OTIBITHI U
' BEPOSTHOCTH CIIy4aHBIX COOBITHI. Cepuu HE3aBUCUMBIX UCITBITAHUN
20 [ToBTOpenue, 06001meHne, cucTeMaTu3aius 3HaHui. ClIy4aifHbIe OTBITHI U
' BEPOSITHOCTH CITy4alHBIX COOBITHI. Cepuu HE3aBUCUMBIX HUCITBITAHUI
41. [IpuMepsl MpUMEHEHHS] MATEMAaTHYECKOTO OKUIaHUA (CTpaxoBaHUE, JoTepes)
42. = MaremaTnueckoe OKUIaHHE CYMMbI CIIy4aifHbIX BETUYHH 1
13 MareMaTH4ecKoe 0’KUAaHNEe TeOMETPUIECKOTO 1 ONHOMHUAIILHOTO 1
" pacmpeneneHui
a4 MaremaTrueckoe 0XKH1aIaHue TEOMETPUUECKOTO 1 ONHOMHAIIEHOTO 1
" pacmpeneneHui
45.  Tpuronomerpuieckue QyHKIUH, UX CBOMCTBA U rpaduKu 1
46. = Tpuronomerpuueckue GyHKLUH, UX CBOICTBA U rpaduku 1
47.  TpuroHomerpuyeckue QpyHKIUH, UX CBOMCTBA U rpauku 1
48. Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapuKu 1
49. [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1
50. = [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
51. [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1
52.  [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
KonTponpHas padota no teme "Jlorapupmudeckast GyHKITHS.
53.  Jlorapudmmuueckue ypaBHEeHUs U HepaBeHCTBA. TpuronomeTpudeckue GyHKIUH 1
u ux rpaduku. TpuroHoMmerpuueckrue HepaBeHcTna"
54. HenpepoiBHble pyHKINN
55. Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB




56. Meroza MHTEPBAJIOB Ul PELICHUS HEPABEHCTB 1
57. [TpousBogHas GyHKIUH 1
58.  IlpousBoanas pyHKIHU 1
59. I'eomerpuueckuii 1 HpU3NIECKUA CMBICI TPOU3BOIHOM 1
60. I'eomerpuyeckuii U PU3NIECKUIA CMBICI IIPOU3BOTHON 1
61. [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1
62. [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI 1
63. [Ipou3BoaHast CyMMBI, TPOU3BEICHHS, YACTHOTO (PYHKIIUH 1
64. [TpousBoHAs CYMMBI, TPOU3BEACHUS, YACTHOTO (PYHKIIHIA 1
65. [IpousBosHas cyMMbl, IPOU3BEAEHUS, YACTHOTO (DYHKIUI 1
66 [TpumeHeHre TpOU3BOJHON K UCCIIeIOBaHUIO (QYHKIIMI HA MOHOTOHHOCTD U 1
" DKCTPEMYMBI
7 [IpumeneHne Npon3BOIHON K UCCIETOBAHUIO (DYHKIIHIA HA MOHOTOHHOCTD H 1
" DKCTPEMYMBI
68 [Ipumenenue npou3BoIHOM K HcCIeT0BaHUIO (PYHKIIMH HA MOHOTOHHOCTD U 1
KCTPEMYMBI
€9 [TpuMeHeHne NPOU3BOIHOMN K MCCIeI0BaHNUIO (DYHKIMH HA MOHOTOHHOCTh U 1
| DKCTPEMYMBI
70. Haxoxxnenre HanboIbIIeT0 1 HAMMEHBIIIETO 3HAUYEHUs (PYHKITUU HA OTPE3Ke 1
71. HaxosxneHne HauOoJbIIero 1 HAMMEHbIIETo 3HaYeHUs! (PYHKLIUU Ha OTpe3Ke 1
72. Haxoxxnenne HanOoIbIIeT0 ¥ HAMMEHBIIIETO 3HAUEHUs (PYHKITUU Ha OTPE3Ke 1
73. Haxosxenne HanOoIbIIIero 1 HANMEHBIIIETO 3HaYeHUsT (QYHKIIMH Ha OTPE3Ke 1
74.  HaxoxaeHue HauOOJbIIET0 U HAMMEHBIIEro 3HaUeHUs (PYHKIIMH Ha OTPEe3Ke 1
75. Haxosxnenne HanOoIbIIIero 1 HAMMEHBIIETO 3HaUeHUs (DYHKIIMU Ha OTPE3Ke 1
[IpumeHnenne Mpon3BOIHON ISl HAXOXKACHHSI HAWITYYILErO PELEHUS B
76. NPUKIAIHBIX 3a7a4ax, Ul OIPEEIIEHNs] CKOPOCTH MpoLiecca, 3aJaHHOI0 1

dopmyoit unu rpaduxkom




77.  KourponbHas pabota o teme "lIpousBoanas. [Ipumenenue npon3BoaHon" 1
78. [Tonsitue 06 06bEMe. OCHOBHBIE CBOHCTBA 00BEMOB Te 1
79.  OOBEM muIMHApA, KOHYCa 1
80.  OOBEM mapa u wiomaab chepol 1
g1 [TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKAY IIOLIAIMU 1
' MOBEPXHOCTEH, 00bEMaMK MOIOOHBIX TEIl
82.  KonrponbHas pabora no remam "Tena Bpamenus" u "O6bvemsl Ten" 1
83.  Jlucmepcus U CTaHJAPTHOE OTKJIOHEHHE 1
84. Jucnepcus u ctTaHAapTHOE OTKIIOHEHHE 1
85.  Jlucnepcuu reoMeTpUYECKOro U OMHOMMAIBHOI'O paclpe/ieieHus 1
86. [IpakTryeckast paboTa ¢ HCIOIB30BAHUEM JICKTPOHHBIX TaOJIHIL 1
87. [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX 1
88.  llepBooOpa3znas. Tabnuia nepBooOpa3HBIX 1
89.  Hnurerpain, reomerpuyeckuil 1 GpU3NUECKUN CMBICI UHTErpaa 1
90.  Hnrerpain, reomeTpuyeckuii 1 GU3NUECKUN CMBICI HHTErpaa 1
91. Wurerpan, reomerpuueckuil 1 GU3NYECKUIN CMBICI HHTErpaia 1
92.  Brpruncnenue unterpaia no gopmyne Hetorona—JleiiGnuma 1
93. Boruncnenue unrerpana no ¢popmyne Hetorona—JlelioHuna 1
94.  Bpruucnenue uHTerpaia no gopmyne Hetorona—JleiiGnuma 1
95. Boruncnenue unrerpana no ¢popmyne Hetorona—JleiiOnuna 1
96. CucreMbl TUHENHBIX YPaBHEHUN 1
97. CucTtemMbl TMHENHBIX YpaBHEHUN 1
98.  Pemenue MpUKJIAAHBIX 33124 C TOMOIIBIO CUCTEMBI TIMHEHHBIX YpaBHEHUN 1
99. Pemenune npuknaaHbixX 3a7a4 ¢ MOMOIIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUN 1
100. CucTteMbl 1 COBOKYITHOCTH HEJIBIX, pAllMOHATIbHBIX, UPPALlMOHATIBHBIX, 1

MOKa3aTeNNbHbIX, JOrapu(MUUECKUX YPaBHEHUN U HEPABEHCTB




CucteMsl 1 COBOKYITHOCTH LCJIbIX, PAlMOHAJIbHBIX, UppAllUOHAIBbHBIX,

101 II0Ka3aTesbHbIX, JIOrapu(h)MUUYECKUX YPaBHEHUH U HEPABECHCTB 1

102 CucreMbl ¥ COBOKYITHOCTH LIEJIBIX, PAllUOHAIbHBIX, HUPPALMOHAIIBHBIX, 1
" IOKa3arebHbIX, JIOrapu(MUYECKUX YPABHEHUI U HEPABEHCTB

103 CucreMbl 1 COBOKYITHOCTH LIEJIBIX, PALIMOHAIBHBIX, HUPPALMOHAIIBHBIX, 1
' NOKa3aTebHbIX, JOrapu(pMUIECKUX YPABHEHUI U HEPABEHCTB

104.  Hcnonb3oBaHue rpagukoB GYHKIHA ISl PELICHUS] YPABHEHUH U CUCTEM

105.  Mcnonb3zoBaHue rpapukoB QyHKIMH Ui pEeLICHNs] YPAaBHEHUN U CUCTEM

106 [IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PELICHUIO MATEMATHYECKUX 1
' 3aj1a4 ¥ 3a/1a4 U3 PA3IMYHbIX 00JIACTEN HAYKH U PEATLHOM HKU3HH

107 KonTtponpsHas padora no Teme "MuTerpan u ero npumenenusi. CUCTEMBI 1
" ypaBHeHui"

108. HatypasibHbIE U LiEJbIE YKCIIA B 337a4aX U3 pealbHON KU3HU 1

109. HarypanbHble U Li€IbIC YNCIA B 33/1a4aX U3 PEAIbHON KU3HU 1

110. HatypasibHbIE U LieJIbI€ YHCIIA B 331a4aX U3 pEaIbHOM KU3HU 1

111.  IIpu3HaKu 1ETUMOCTH LIEJIBIX YUCET 1

112. HpI/I3HaKI/I IEJIUMOCTH LIEJIBIX YUCE 1

113.  IIpu3HaKu 1ETUMOCTH LIEJIBIX YUCET 1

114. BekTOp Ha INIOCKOCTU U B IIPOCTPAHCTBE 1

115. CnoxeHHe U BBIYUTAHUE BEKTOPOB 1

116. YMHOEHHE BEKTOpPA HA YUCIIO 1

117 PasnosxeHne BekTopa 1o TpéM HEKOMILIAHApHBIM BeKTOpaMm. IIpaBuio 1

napajuiesaenumnena

118.  Pemienue 3a1a4, CBSI3aHHBIX C IPUMEHEHHEM MPAaBHII JEHCTBUN C BEKTOPAMHU 1

119 [IpsimoyrosipHas cucreMa KOOpAMHAT B IIpocTpaHcTBe. KoopAMHATEHI BEKTOpA. 1
" Tlpocreiiume 3a1a4u B KOOpAMHATAX

120.  VYron mexay BekTopaMu. CKaJIIpHOE TPOU3BEIEHUE BEKTOPOB 1




121. BplunciIeHHE YIIIOB MEXIY MPSAMBIMU U IUIOCKOCTIMHU 1
122.  KoopauHaTHO-BEKTOPHBII METOJ IPU PEIIEHUH F€OMETPHUUECKUX 3aa4 1
123.  KoutpossHas paboTa o Teme "BeKTOpsl 1 KOOpAUHATHI B IPOCTpaHCTBE" 1
124.  3axoH 0onbIIUX YKces. BrIOOpOYHBII MeTO HccaeI0BaHUN 1
125. 3akoH OoybIIMX YKcesl. BBIOOpOYHBIN METOI HCCIIEeOBAaHUI 1
126.  IIpaxTrueckas paboTa ¢ HCIOJIIb30BAaHHEM AIICKTPOHHBIX TaOJIHIL 1
127. Htoromas KOHTpOJIbHAs paboTa 1
158 [IpuMepsrl HEPEPBIBHBIX CIyYalHbIX BeIMYMH. OYHKIUS IIJIOTHOCTH 1
" pacnpezenenus. PaBHOMEPHOE pacpeieNieHHe U €ro CBOMCTBA
129 [TpruMepbl HenpepbIBHBIX CIy4alHbIX BeIMYUH. DyHKIMS IIOTHOCTH 1
" pacnpenenenus. PaBHOMEpPHOE pacnpeieNieHHE U ero CBOMCTBA
130 3anauu, NPUBOIALINE K HOPMAJIbHOMY pactpeaeneHuto. yHKIMs III0THOCTU U 1
" CBOICTBAa HOPMAIILHOTO PACIPEIEIIEHHUS
131.  IIpaxTrueckas paboTa ¢ HCIOJIb30BAaHUEM AIICKTPOHHBIX TaOJIHII 1
132.  TloBTOpeHue, 06001IeHNE, CUCTEMATU3AlUs 3HAaHUN. Y paBHEHUS 1
133.  TloBTOpenue, 0000IICHHE, CUCTEMATH3AIMS 3HAHUN. Y paBHEHUS 1
134.  TloBTOpeHue, 06001IeHNE, CUCTEMATH3alUs 3HAaHUN. Y paBHEHUS 1
135. TloBTOpenue, 0000IICHNE, CUCTEMATU3AIMs 3HAHUN. Y paBHEHUS 1
136.  [loBTOpeHue, 06001IEHNE, CUCTEMATU3AlUs 3HAaHUN. Y paBHEHUS 1
137. TloBTopenue, 0000IICHHE, CUCTEMATH3AIMS 3HAHUN. Y paBHEHUS 1
138.  IloBTOpeHue, 06o0IIeHNE, cucTeMaTu3aus 3HaHui. HepaBeHcTBa 1
139. IloBTOpenue, 0600IICHNE, cUcTeMaTH3aIvs 3HaHui. HepaBeHcTBa 1
140.  TloBTOpeHue, 06obIIeHNE, cucTeMaTu3alus 3HaHui. HepaBeHcTBa 1
141.  TloBTOpeHue, 0600IIeHNE, cucTeMaTu3alus 3HaHuii. HepaBencTra 1
142.  TloBTopenue, 0000IIeHNE, cUCTeMaTHU3aIus 3HaHui. CUCTEMbI YpaBHEHUM 1
143.  TloBTOpeHue, 06001IIeHNE, cucTeMaTu3alus 3HaHui. CUCTeMBbl ypaBHEHUN 1




144. TloBTopenwue, 0000mIeHUE, cCUCTEMAaTH3AIUS 3HaHUH. DYHKIIUU 1

145.  IloBTOopenue, 0000IIeHHE, cUCTeMaTH3aIus 3HaHUH. DyHKITMN 1

146. WToroBas KOHTpOJIbHAS paboTa 1

147. HWroroBas KOHTpoJbHas paboTa 1

148 O06o0menre, cucTeMaTr3alus 3HaHUH 3a Kypce alnreOpbl 1 Hadas 1
" maremaruueckoro aHaiuza 10-11 kimaccos

149 O6o0061enne, cucTeMaTu3aus 3HaHUK 32 Kypc aiareOpsl U Havyas 1
" maremaruueckoro aHaiuza 10-11 kimaccos

150 [ToBTOpeHnue, 00o0IIeHNE U cucTeMaTH3anus 3HaHUi. OCHOBHBIC (PUTYPBI, 1
" (aKThI, TeOPEMBI Kypca ILIaHUMETPHU

151 [ToBTOpenue, o0o0IIeHNE U cucTeMaTH3alus 3HaHuil. OCHOBHBIC (DUTYPHI, 1
" (aKThIL, TeOPEMBI Kypca ILIaHUMETPHU

157 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIMS 3HAHUH. 3a/1a4i TUIAHUMETPHA U 1
" METOJBI UX PEIIEHHs

153 [ToBTOpEeHME, 0000IIEHNE M CHCTEMAaTH3aIUs 3HaHUH. 3aaud IUTAHUMETPHH 1 1
" METOBI UX PEIIECHHS

154 [ToBTOpenue, 06001IeHNE U cucTeMaTh3alus 3HaHuil. OCHOBHBIE (DUTYPHI, 1
" (aKThL, TEOPEMBI KYpca CTEPEOMETPHU

155.  HToroBast KOHTpoOJIbHAs paboTa

156.  [loBTOpeHue, 0600LIIeHNE U CUCTEMATH3AIMs 3HAHUI

157 [ToBTOpenue, 06001mEeHNe U cucTeMaTu3alus 3HaHui. OnucarenpHas
| craTHCTHKA

158 [ToBTOpeHnue, 0600IIeHNe U cucTeMaTu3alus 3HaHui. OnucarenpHas
" cTaTUCTHKA

159 [ToBTOpeHnue, 06001IeHNe U cucTeMaTH3alus 3HaHui. OTBITHI C
" PaBHOBO3MOYKHBIMH DJIEMEHTAPHBIMU COOBITUSIMHE

160. IloBTopenue, 00600IICHNE U cUCTeMaTH3aIUs 3HAaHUH. OTBITHI C




PAaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMUA COOBITUSIMHA

[ToBTOpEeHME, 0000IICHNE U CUCTEMAaTU3aIKs 3HaHW. Beraucienue

161.  BeposATHOCTEH COOBITUI C MpUMEHEHHEM (HOPMYIT U TpapUUECKUX METOAOB
(koopauHaTHAas mpsiMas, JEpeBo, quarpamMmma Jusepa)
[ToBTOopenue, o6o01IeHNE U cCTeMaTH3alus 3HaHUH. Beruucnenue
162.  BeposATHOCTEH cOOBITUI C TpUMEHEHHEM (HOpMYIT U rpapUeCKUX METOA0B
(KoopaMHaTHasI psiMas, 1€PEBO, TuarpaMma Jisiepa)
[ToBTOpenue, o6o01IeHNE U cUCTeMaTH3alKs 3HaHU. Beruucnenue
163.  BeposATHOCTEH coObITHI C TpUMeHEHHEM (HOpMYIT U rpaduecKuX METOA0B
(koopaMHaTHasI MpsiMast, 1€PEBO, TuarpaMma Jisiepa)
[ToBTOpeHue, 0600IIeHNE M cHCTeMaTH3aIus 3HaHU. Beraucienue
164.  BeposATHOCTEH cOOBITHH C TpUMEHEHHEM (HOPMYIT U TpaPUUECKUX METOIOB
(koopaMHaTHasI MpsiMas, A€pPeBo, TuarpaMma Ditiepa)
165 [ToBTOpenue, o6o0mIeHNe 1 cucTeMaTu3ays 3Hanui. CirydaifHble BETUYNHBI U
" pacrpeneneHus
166 [ToBTOpenue, o6o0IIeHue U cucTeMaTu3anus 3HaHui. CiydaiiHble BETMYUHBI U
" pacnpeseneHus
167 [ToBTOpEeHnue, 060061IeHNE U cucTeMaTH3alus 3HaHui. MaTteMaTudeckoe
' OKMIaHME CIIy9aiHON BEITMIMHBI
168, [ToBTOpEeHnue, 060061IeHNE U cucTeMaTH3alus 3HaHui. MaTtemMaTudeckoe
OKU/IaHUE CITyYaliHOW BETHYUHBI
169. Hrorosas KOHTpoJbHas paboTa
170. IloBTOpenue, 0000IICHHNE U CUCTEMATH3AIINS 3HAHUHN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170
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1. Huxonsckuii C. M., [lotanoB M. K., PemernukoB H. H. u np. Anredpa u
Hayaja MaTeMaThdeckue Havyana aHaimmsa. 10 kmacc. basoBeld m
yriyoseHHbIN ypoBeHb. — M.: [IpocBemenue, 2023.

2. Huxonbckuit C. M., IloramoB M. K., PemernukoB H. H. u ap. Anrebpa u
Hayajia MaTeMaTH4Yeckue Havajna aHanu3a. 11 kmacc. bazoBeiii  u
yriyoseHHbIN ypoBeHb. — M.: [IpocBemienue, 2023.

3. Artanacsa JI.C. u gap. I'eomerpusa, 10-11kmnacc, ydeOnmk (0a30BBIA U
npoduasHbIN ypoBeHb). — M.: IIpoceenienue, 2023.

METOANYECKHUE MATEPUAJIBI JISA YUUTEJIA

1. Tloranos M. K., llleBkun A. B. AnreOpa u Hauana MaTeMaTUYECKUE Hadasa
aHanmu3a. [lunaktnueckue marepuansl. 10 kimacc. — M.: [Ipocsenienne, 2023.
2. IloramoB M. K., llleBkun A. B. Anrebpa u Havyasia MaTeMaTHYEeCKUE Havana

aHanmu3a. [lunaktnueckne marepuansl. 11 kimacc. — M.: [Ipocsenienne, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

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