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MNOACHUTEJBHASA 3AIINCKA

VYuebnblii Kypc «Anrebpa U Hayaja MaTeMaTHUYECKOTO aHAIM3a» SIBISETCA
OJIHUM M3 Hauboyiee 3HAYUMBIX B MPOTrpaMMe CpEeIHEro oOIIero oOpa30BaHUA,
MIOCKOJIbKY, C OJJHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAJIbHYIO 0a3y aiis
U3YYEHUS! BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYroill CTOPOHBI, (hopmMupyer
JIOTUYECKOE U a0CTPaKTHOE MBIILICHHE 00yJaromuXxcsi Ha YpOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpPMATUKH, OOIIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH U APYIHX
JUCIMIUIMH. B paMkax AaHHOrO y4eOHOro Kypca oOydaroliuecs OBJIAJEBalOT
YHHUBEpPCaJbHBIM SA3BIKOM COBPEMEHHON HaykH, KOTOopas (OopMyJIHpyeT CBOU
JOCTHKEHHSI B MAaTeMaTH4IeCcKoil (hopme.

VYyebHblli Kypc anreOpsl M Havyall MaTeMAaTHYECKOr0 aHah3a 3aKjIa/ibIBaeT
OCHOBY Ul YCIIEUIHOTO OBJAJEHUS 3aKOHAaMH (U3HKH, XUMHH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHICHUUN Pa3BUTHUSI SKOHOMHKHU U OOIECTBEHHON JKU3HU,
MO3BOJIAIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX IHM(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX Ui JalbHEHIIero oOpa3oBaHUs U B
MOBCEHEBHOMN XM3HU. B TO ke Bpemsi oBiajeHue aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKIHUSMHU aireOpbl M MaTeMaTH4YeCKOro aHalu3a pa3BHUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKa3bIBATb
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH W PacCyKIaTh IEAYKTUBHO, HCIIOJIb30BATh
00001IeHrEe W KOHKpETU3alMio, a0CTparupoBaHWE M aHaIoruio, (opmupyer
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xome u3yuenusi yueOHOro kypca «Anredpa u Hayaisa MaTeMaTHUYECKOTO
aHanM3a» 00ydYaroliuecs TMOJYy4aroT HOBBIM OMBIT PEIICHUs MPUKIAAHBIX 3a7ad,
CaMOCTOSITEJIbHOTO MOCTPOEHUS MAaTeMAaTUYECKUX MOJENIel peallbHbIX CUTYallUi,
UHTEPHpPETallud  TOJIYYCHHBIX  pEUICHUuH, 3HAKOMATCS C  MpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TMpHUpOAE, HAaykKe M HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHblii Kypc o00nanaeT 3HAYUTENbHBIM BOCIUTATENIBHBIM IOTEHIIHAIIOM,
KOTOPBIM pealn3yeTcss Kak uepe3 Y4YeOHBbIM Marepuaj, CHocOOCTBYIONTUN
(GOpMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHUS, TaK M yepe3 crneuuuky ydeOHOH
NESTEIbHOCTH, TpeOylolel MpPOJOJDKUTENIbHON  KOHLEHTpAallud  BHUMAaHMUS,
CaMOCTOSITEJIBHOCTH, aKKypaTHOCTH ¥  OTBETCTBEHHOCTH 3a IOJyYEHHBIN
pe3ynbTar.

B ocHoBe MmeTonuku oOydeHHs aiaredpe M HayajlaM MaTeMaTHYeCKOTO
aHaJIM3a JIEKUT JAeATEIbHOCTHBIA TPUHIUI O0yUEHHUS.

B crpykrype yuebHOro kypca «Anredpa M Hayala MaTeMaTUYECKOTO
aHalln3a» BbIAEIEHBI CICAYIONINE COAEpKAaTeIbHO-METOANUECKUe TuHIM: «Yucna
U BbIUMCIEHUD», « DyHKIUU U Tpaduku», «YpaBHEHUS U HepaBeHCTBay, «Hauana



MaTeMaTH4eCKOTO aHanmm3a», «MHOXECTBa W JIOTUKa». Bce OCHOBHBIC
COJICPKATEITHPHO-METOINYCCKIE JIMHUU H3YYalOTCsS Ha MTPOTSDKEHUW JBYX JIET
oOy4yeHus: Ha YpPOBHE CpeaHero o01mero oOpa3oBaHMs, €CTECTBEHHO JOTOIHSS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsCh HOBBIMH TeMaMU W paszjaelamMu. JlaHHBIHA
y4eOHBIA KypC SIBISICTCS WMHTETPAaTUBHBIM, TIIOCKOJBKY OOBEIUHSIET B cebe
COJICpKAaHUE HECKOJIBKUX MAaTEeMAaTHYeCKHX MAHCLIUIUIMH, TaKHX Kak anreodpa,
TPUTOHOMETpPHSI, MAaTeMaTHYECKUN aHaju3, TEOPHs MHOXKECTB, MaTeMaTHYeCKas
goruka u apyrue. [lo Mepe Toro kak oOydaromiydecst OBJajeBaloT BcE Ooiee
IMIMPOKUM MATEMAaTHISCKUM aliapaToM, Y HUX TOCIEI0BATEIbHO (OPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTeMAaTHYeCKyl0 MOJENb pPealbHOU
CUTYaIlu, IPUMEHATh 3HAHUS, MOJyUYECHHBIC MTPH M3yYEeHUU YIEOHOTO Kypca, JJIs
PEIIEHHS] CAaMOCTOSATEIEHO C(HOPMYIMPOBAHHON MaTEeMAaTUYECKOH 3a/auH, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

ConepkarenpHO-MeTOIMYEeCKas: JUHHS «UWcia W BBIYMCICHUS) 3aBepIIacT
(dopMHUpOBaHHE HABBIKOB MCIOJIH30BAHUS JACHCTBUTEILHBIX YUCEI, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanusi. Ha ypoBHe cpemnero o0miero
oOpa3oBaHusi 0coboe BHUMaHue yneiseTcs  (OPMUPOBAHHIO  HABBIKOB
paIMOHATBFHBIX BBIYHUCICHHUH, BKIIOYAIONIMX B Ce0S MCIOJIb30BaHUE Pa3TUYHBIX
dbopM 3amucu 4Ymcia, YMEHHE JeNaTh NPUKHUIKY, BBIMOJIHITH MPUOIMKEHHBIC
BBIUMCJICHHSI, OIICHUBATh YWCJIOBBIC BBIpAXEHHS, PabOTaTh C MaTeMaTHYCCKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIUMCS MHOXECTBa HATypPaJIbHBIX, IICIIBIX,
palMOHAILHBIX M JICHCTBUTEIBHBIX  YUCEN  JIOMOJHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakXIOM |3 OSTHX MHOXECTB pPacCMaTPHBAIOTCS
CBOWMCTBEHHBIC €My crHenu(uyYecKue 3amadd WU OINepalMu: JCJICHUE HAaIelo,
OTEPUPOBAHME OCTATKAMH Ha MHOXXECTBE LEJNBIX YHCEN, OCOOble CBOICTBA
palMoOHATBHBIX ¥ HUPPAIMOHATBHBIX YHCEN, apu(METHICCKUE OIEpalliy, a TaKxkKe
U3BJICUCHUE KOPHS HATYPAJbHOW CTENCHH HA MHOXKECTBE KOMIUICKCHBIX YHCEI.
braronmapst mociieoBaTeIbHOMY PACHIMPEHHIO KPyra HCHOJIb3yeMbIX 4YHCET H
3HAKOMCTBY C BO3MOKHOCTSIMH WX TPUMEHEHUS IS PEIICHUs Pa3IUJHBIX 3a7ad
dopMupyeTCcsl TPEICTaBICHUE O CIWHCTBE MAaTEMAaTHKH KaK HAyKHd W €€ pojid B
MIOCTPOCHUH MOJIENIEH PEabHOTO MHpPA, HIMPOKO HCIIONB3YIOTCS 0000IIeHUEe U
KOHKpPETHU3aIHS.

Jluaust «YpaBHEHHSI U HEPABEHCTBA» PEATU3yeTCs Ha MPOTSIKEHUH BCETO
oOy4eHHsT Ha YpPOBHE CpEIHEro oO0Iero o0Opa3oBaHMs, MOCKOJIBKY B KaXKJIOM
paznene IIporpammbl NPemycCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3aaad. B
pesynbraTte oOydaromuecs OBIAEBAIOT PA3IUYHBIMH  METOJaMH  PEIICHHUS
palMOHaNbHBIX, HUPPAIMOHANBHBIX, IMOKA3aTeIbHBIX, JIOTAPUPMUYCCKUX |
TPUTOHOMETPUUYECKUX ypaBHEHHU, HEpPaBEHCTB W CHUCTEM, a TakkKe 3ajad,
coJlepKamx mapameTpbl. [loydeHHBIE YMEHHUS IMUPOKO HCIIOJIB3YIOTCS TIpH



UCCIIEIOBaHUH (DYHKIUH C TIOMOIIBIO MPOU3BOIHOM, MPU PEUICHUH MPHUKIAIHBIX
3a]a4 W 3a7a4 Ha HaXOXKJIEHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (QYHKIIHU.
JlanHast copepkarenbHasi JIMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUMN
BBINIOJIHATh ~ pacy€Tsl 1o  dopMmynaMm, MOpeoOpa3oBaHUsl  PAIlMOHAIBHBIX,
UPpALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAXKEHUI,
COJIepKallMX CTerneHn u Jjorapudmbl. brarogaps uzyudeHuio anreOpandecKkoro
MaTepuana IPOUCXOJMUT  JaJbHEWIIEee pa3BUTHE  AITOPUTMHYECKOTO U
a0CTPaKTHOrO MBIIUIEHUS OOy4Yaromuxcs, GOpMHUPYIOTCS HABBIKM JAETYKTHUBHBIX
paccyxJieHuid, pabOTbl C  CHUMBOJIbHBIMU  (OpMaMH,  IPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEW B BHJE PABEHCTB M HEpaBEHCTB. AureOpa
npenigaraeT 3(QQPEeKTUBHbIE HHCTPYMEHTBHI JJI pEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJIAHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

CopepxxarenbHo-MeToAMYecKass JUHUA «DyHKIMM U TpaduUKU» TECHO
neperyieTaeTcs ¢ APYTMMH JIMHUSMU y4eOHOTo Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a0AET MOCIEA0BATEIbHOCTh U3YyUEeHHs MaTepuaia. M3yueHne cTerneHHou,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIMIA, UX CBOWCTB
U rpaduKoB, UCMOIb30BaHUE (QYHKIUN JJI pPEIIeHUs 3a/ad U3 APYTUX Y4eOHBIX
MPEAMETOB U PEAJbHOM KU3HU TECHO CBA3aHO KaK ¢ MAaTEMaTUYECKUM aHaJU30M,
TaK W C pEHIeHHEeM ypaBHEHUH U HepaBeHCTB. [lpu 3TOM Oo0iblIOE BHUMaHHE
ynensieTcs: GopMHpOBaHUIO YMEHHUS BbIpakaTh (POpMyJaMH 3aBUCUMOCTU MEXKIY
pa3IMYHBIMU BEJIMYMHAMHU, HCCIEIOBATh MOJy4eHHbIe (YHKIIMH, CTPOUTH UX
rpaduku. MaTtepuan 3ToH CoJep)KaTeIbHONW JTUHUM HAIICJICH Ha Pa3BUTHE YMEHUM
U HABBIKOB, IO3BOJISIIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEXIYy BEJIMYMHAMHU B
paznu4HOi dopme: aHATUTHYECKOU, rpaduueckoil U cimoBecHOW. Ero m3yuenwue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
00001IEHNI0 U KOHKPETU3AIINH, UCTI0JIb30BAHHUIO aHAJIOTHiA.

CopnepxarenpHasg nuHUs «Havama mMareMaTM4eckoro aHaau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYIMHBIX OOYyYaIOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduky CIOXHBIX (PYHKIMHA, ONPENEeNATh HMX HAUOONbIIME W HAWMEHBIINE
3HAYEHMSI, BBIYUCIATH IUIOMAAN (QUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTU U
YCKOpeHHsl TmpoueccoB. JlaHHas colepkKaTeiapHas JUHUSA OTKPBIBAET HOBBIC
BO3MOYKHOCTH ITOCTPOEHUSI MaTeMaTH4YECKUX MOJENIed peajbHbIX CHUTyalWu,
NO3BOJISIET HAXOJWUTh HAWIy4lllee pEUIeHWE B MPUKIAIHBIX, B TOM YHCIIE
COIMAIbHO-PKOHOMHUYECKHUX, 3a/1a4yax. 3HAKOMCTBO C OCHOBaMU MaTE€MaTUYECKOTO
aHajgu3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (HopMaabHO-JIOTHYECKOTO U
KPEAaTUBHOIO MBIIUICHHS, (POPMUPOBAHUIO YMEHUU paClo3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TeXHHMKEe M HCKyccTBe. OOyuaromuecss y3HaIT O



BBIJIAIONUXCSI PEe3ybTaTaX, MOJYYCHHBIX B XOJI€ pPa3BUTHS MaTEMaTHUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKeCTBa | JIOTHKa)» BKIIOYACT B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTHYECKOM JOTMKU. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IKOJIBHON MaTeMaTHUKU
U TpeiaraloT HamOoJee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHSIONIUN BCE pPa3/eiibl
MaTeMaTUKH H €€ TPUIOKEHWN, OHM CBS3BIBAIOT pa3HbIE MaTEMaTHYECKUE
JTUCIUIUIMHBI W WX TIPUWIOKEHUS B eauHoe 1enoe. [loaTomMy BakHO 1aTh
BO3MOXKHOCTh OOyYarIIeMyCss ITOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTE€MaTUKH M HMCIOJb30BaTh €ro JJi1 BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IpU3HATh
CBOICTBEHHYIO €l CTpPOrocTb OOOCHOBaHUII U CIlIEZJOBAaHHE OIpPEACIEHHBIM
IpaBWJIiaM  TOCTPOEHUS  JOKA3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTaMHU
MaTEeMaTHYECKON JIOTMKH CIOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00ydJaronmxcsi, 03BOJISIET UM CTPOUThH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUS.

B yue6HOM Kkypce «Anrebpa u Hayajla MaTeMAaTUYECKOTO aHAIN3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICITUPOBAHMS, KOTOPbIE MPU3BaHbI
croco0cTBOBaTh (HOPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peajbHbIX
CUTyallud, MCCIENOBAaHUS JTUX MOJENEd C TMOMOINBIO ammapara aireopbl u
MaTEMaTUYECKOTO aHalin3a, WHTEPIpPETAIllii TOJYyYCHHBIX pPe3ylabTaToB. Takue
3aJlaHusl BIUICTCHBI B KQX/IBIH U3 Pa3/IesoB MPOTPaMMbl, TOCKOJBKY BECh MaTepral
y4e0HOro Kypca MIMPOKO WCIOJB3YETCsS IS PelIeHUs NMPUKIATHBIX 3amad. [lpu
pelIeHUN  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyarolmuecs  pa3BUBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaxOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJI30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHHWIO HABHIKOB PEIICHHWS TNPHUKIAJHBIX 3a7ad
OpraHM3yeTCs B MPOIIECCE U3yUEHUs BCEX TeM y4eOHOro Kypca «Anredpa 1 Havana
MaTEMaTUYECKOTO aHATTU3a.

Ha wusyuyenme yueOHOro Kypca «Anrebpa MW Hayala MaTeMaTUYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kyacce — 136 yacoB (4 yaca B HEJEIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Pauvonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble mnepuoanueckue Aapodu. [lpumenenue npoOeld ¥ MPOLEHTOB ISt
peLIEeHUs NPUKIAIHbIX 3a7a4 U3 Pa3JINYHbIX OTPACIEl 3HAHUW U PEaJbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuMoHanbHBIE W UPPALMOHAIBHBIE YHUCITA.
ApudpmeTnueckue  omnepanuu € JACUCTBUTEIbHBIMU  4UCIaMd.  Moayinb
JEWCTBUTEIBLHOTO YKCIIa U ero cBoicTBa. [IpubmmkEHHbIE BHIYMCIICHUS, MMPaBUia
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. Hcnonib3oBaHue
MOAXO/ISIIIEH (POPMBI 3aMUCH ACHUCTBUTEIBHBIX YMCEN JJIS1 PEIICHUS MTPAKTUUECKUX
3a/1a4 U NPEACTABICHUS JAHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOIMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBbHBIM IOKA3aTEIIEM.

Jlorapudm uymcmna. CpoiictBa norapudma. JlecaTuuHble W HaTypasbHbIE
JoTapu(MBbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHIE€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHUSI W ypaBHEHHs-ClencTBUA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUSI LEJbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUH U
HEPAaBEHCTB. MHOrOwWIEHbl OT OJHOW IIEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOIOYJIEH C ocTtatkoM. Teopema be3dy. MHorouneHsl ¢  LeNbIMH
kodpdunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHSI. OcHOBHBIE METO/bI peLeHus
VPPalHOHAIBHBIX YPABHCHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXeHH, COAEPKALIUX JTOTapu(MBbI.

Jlorapupmuueckue YPaBHEHHS. OcHoOBHBIE METO/IbI peLIeHUs
Jorapu(pMUUIECKIX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeobpasoBanue

TPUTOHOMETPUUECKHUX BbIpaKEHU . PelieHre TpuroHoMeTpruiecKux ypaBHEHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpuilbl 2X2, €ro reoMETPUYECKUH CMBICI H
CBOMCTBA, BBIUMCJIEHUE €r0 3HAUYCHMS, IPUMEHEHUE OIPEACIIUTENS I pPEeICHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUU. PelleHue NpUKIAIHBIX 33aa4 C IOMOILUBIO
CHCTEMbl JIMHEWHBIX ypaBHEHUU. MccnemoBaHue TMOCTPOCHHOM MOJEIH C
MOMOILBIO MaTPHUIL U OTIPEIETUTENIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEANbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUU W HEPABEHCTB. [IpuMeHEHME ypaBHEHUNW U HEPABEHCTB K PEIIECHUIO
MaTeMaTUYeCKUX 3a7ady M 3a/Jad M3 pas3lIMyHbIX 00JacTel HayKu M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amanus (yHKIUU. B3aumHO o00paTHbIe (QYHKIIHH.
Komnozunus ¢ynkuuit. 'paduk dyHkiuu. DieMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB GyHKIIUH.

OobnacTh ompenenaeHus U MHOXECTBO 3HaueHUil pynkumu. Hymm Qyskumu.
[TpomMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THBIe (yHKIUH. [lepuoanueckue
¢ynkun. IlpoMexxyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MHUHUMYMBbI
¢dbynkuuu. Hanboubliiee u HauMeHblee 3HauyeHus: QyHKIMKY Ha POMEXYTKE.

Jluneiinasi, KBaJpaThyHas W APOOHO-NMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHas QpyHKIMS C HATypaJbHBIM M IEJBIM MOKa3zareneMm. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduk KOpHS N-OiM cTenmeHW Kak (PyHKIUM oOpaTHOMU
CTEIICHH C HATYPaJIbHbBIM ITOKA3aTEIIEM.

[TokazatenbHast U Jjorapupmuyeckas (yHKIHUHA, UX CBOWCTBA M Tpadukwu.
Hcnonp3oBanue rpadukoB GyHKIUHN AJIS pelICHUS] YpaBHEHHI.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUYECKHUX
(GyHKUIUNA YUCIOBOTO apryMEHTA.

QOyHKIMOHAIBHBIE 3aBUCUMOCTH B PpEANBHBIX MPOLECCAX U SBICHUSAX.
['paduku peasibHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHaJIN3a

[TocaenoBaTenbHOCTH, CHOCOOBI 3amaHUs IIOCIEAOBATENLHOCTENH. MeTon
MaTeMaTH4ECKON 15030147 911%17 8 MoOHOTOHHBIE u OTpaHUYCHHBIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIM3a Kak
aHaJn3a OECKOHEUHO MAaJIBbIX.

ApudmeTnueckas 1 reOMETpHUECcKas Mporpeccuu. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOLIEH reOMEeTpHYECKOn
nporpeccuu. JIMHEMHbIA U SKCIIOHEHMAIIbHBIN pocT. Hucno €. @opmylia CI0KHBIX
NpoleHTOB. Mcnosib30BaHWE TIPOTrPECcCUH I PEIICHUS pealbHbIX 3aaad
IPUKJIAJHOTO XapakTepa.



HemnpepriBHble (GyHKIMM W WX CBOWCTBA. TOYKM pas3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynkuuil. CBoicTBa (QYHKIMH HENPEPHIBHBIX HAa OTpe3ke. Meron
VMHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKIMI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpenenenyue, reOMeTpUIecKuil U
buznyecKuit CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeIbHOM K rpa@uKy (pyHKIHH.

[TpousBogubie  anmemeHTapHbiX  ¢GyHkiuil.  [IpousBogHast  CyMMBI,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHI.

MHo:kecTBa M JIOrHKA

MHoxecTBO, onepanMu HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMMsbl
Olinepa—-Benna. I[IpumeHeHHMe TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHUSl PEaJbHBIX NPOLECCOB M SBJICHUI, NMPU PEUIEHUH 3aJad U3 APYTHX
y4eOHBIX MTPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCUIIBHBIC YPAaBHEHMUS.

11 KJTACC

Yucnaa v BIYMCICHUSA

Harypanbhbie u nensle yucna. [IpumeHeHne Npu3HAKOB JEIUMOCTH LIENBIX
yuces, HauOoybuik oOumi nenutens (ganee — HOJl) u HamMeHblee oOliee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anroputma EBkiuaa uis pemeHus
3a7a4 B LEJIBIX YUCTIaX.

Kommnekcuple uucna. AnreOpawdeckas W TpPUTOHOMETpUYecKas (HOpPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKhe OIepaluudd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn M3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMITJIEKCHBIX YMCETT IJIs PEIICHHs (PU3NUECKUX U TEOMETPUUICCKUX 3a71a4.

YpaBHeHMS U HEpaBeHCTBA

CucrteMa ¥ COBOKYNIHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCWIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT1O0p  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHMM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS TMOKAa3aTelbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbI PEIICHUSI CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTaPU(PMUUIECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeneHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3a/Jad U3 Pa3IuYHbIX OOJacTed HayKd M peaJbHOU
YKW3HU, UHTEPIIPETALMA IT0JyYEHHBIX PE3YJIbTAaTOB.

DyHKUMH U TPaPUKHU

I'paduk kommozunum GyHkuid. ['eomerpuueckue oOpa3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TpapuKU.

['padrueckne mMeronpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QyHKIUN IS HCCIEIOBAaHUS MPOIECCOB U
3aBHCHUMOCTEM, KOTOpPhIE€ BO3HUKAIOT IMPHU PEIICHUU 3aJad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEAJIbHOU KU3HU.

Hauvana MaTeMaTH4ecKOro aHajaimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
3KCTpeMyMbl.  HaxokaeHue  HamOOJbIIEr0O W HAaUMEHbBIIErOo  3HAYCHUM
HENpPEepbIBHON (YHKIIMHM Ha OTPE3KeE.

[IpumeHeHne NPOU3BOJHOM U HAXOXKACHUS HAWIIY4IlEro peELIEHUs B
NPUKIAIHBIX 3a/adax, ISl ONpPEAEIEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a1aHHOTO (HOPMYJIOM WU rpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUS EPBOOOPA3HBIX.

HNuTerpai. ['eomeTpuueckum CMBICII WHTErpala. Brruncnenne
onpeaeséHHoro uuTerpaia mno gopmyne Hetotona-JIeibnua.

[IpumeHeHue uwHTErpana A HAXOXKIEHUsS IUIOWAAeH MmIockux ¢Guryp u
00BEMOB reOMETPUUECKHUX TEJI.

[Tpumepsr pemenuii muddepeHIManbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAHUE pEAIbHBIX IMPOLIECCOB C TOMOILIBIO AuddepeHInaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMKA 00YYAIOIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIEeAYp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aUMOJIEUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUM C HX
GYHKIUSIMHY ¥ HA3HAYCHUEM;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM MIEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOILIECHHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU HIKOJIBI,
UCIIOJb30BaHUE DJTHUX JOCTI)KEHHH B JAPYTrUX HayKax, TEXHOJOTHsX, cdepax
HDKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYHUBOTO OYyAYLIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHU, PacCy JACHUN, BOCIPUUMYNBOCTD
K MaT€eMaTHYECKUM acleKTaM Pa3Iu4HbIX BUJOB UCKYCCTBA;

5) pu3uUeCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
UHTEepecax 3/10pOBOro U 6€30MacHOro o0pasa KU3HHU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OT/bIXa, peryispHas ¢u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOJIIOOUs, HHTEpec K
pa3nuuHbiM  chepam  MpodecCHOHANBHON  JNESTENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BJIUSHUS
COLHAIBHO-DKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLIMAJIBHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITUS
HAa TPUMCHEHHE MaTEeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpYXaloUEel Ccpeapl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENH CPELBI;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKU U OOIICCTBEHHOM  MPAKTUKH, TTOHUMAaHHE
MaTeMaTHYECKOW HayKH Kak c]epbl 4YenoBEeYeCKOW MJesATEeNbHOCTU, JTarnoB €€
pa3BUTUS M 3HAYUMOCTH JUIsl DPa3BUTUS LUBUJIM3AIMU, OBIIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IO3HAHUSI MHpa,
TOTOBHOCTh OCYHIECTBIIATh IMPOEKTHYIO M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue aeicTBus:

BBISIBISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKHM MaTE€MaTHYECKHX
OOBEKTOB, IMOHATHHA, OTHOLIEHUN MEXAy MOHATHAMH, (OpPMYJIUPOBATH
OIpeziesieHUs MOHATUM, YCTAaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIacCU(UKALIMH,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH ITPOBOUMOTO aHAJIH3a;

BOCIPUHUMATh,  (OPMYyIUPOBaTH U  MPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpUTENbHbIC U OTPUIIATENbHbIC, €UHIUYHbIC, YACTHBIE U 00IIUE, YCIOBHEIE,

BBISBIIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOJCHUAX W YTBEPKACHUAX, NpeUlaraTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUN;

JenaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIFOUCHHM, YMO3AKJIFOUCHHH 110 aHAJIOTUH;

IIPOBOJUTBE CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIEe U OT MMPOTUBHOTI'0), BBICTpaUBaTh apTyMEHTALMIO, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS 1 BHIBObI;

BbIOUpaTh cmoco0 pelieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pEUICHMs, BbIOMpaTh  Haumbojee MOAXOMAUMH ¢ y4éToM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPUEB).



baszoBble ucciiegoBaTeIbCKUE 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMmy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (pOpMHpOBaTH THUMOTE3y, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUSI, MpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SBICHUSIMH, MPOIIECCAMU;

CaMOCTOSITENILHO (POpPMYTUpPOBaTh OOOOIIEHUS] W BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpollecca, a TaKkKe BbIABUTATH
MPE/IMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBHUSX.

Pa6oTa ¢ unpopmaunmeii:

BBISIBIISATH Je(UIUTHI HH(POPMAIINH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BBIOMpATh MH(POPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB U
¢dbopM TpeCTaBICHNUS;

CTPYKTYypUpOBaTh HH(OpMAILNIO, MPEACTABIATh €€ B PA3NUUYHBIX (HOopMax,
WLTIOCTPUPOBATH rpapuuecKH;

OIICHUBATH HaIEKHOCTD uHpOpMaIUn 1o CaMOCTOSITEIIEHO
c(hOpMYIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIEC YHHBeEpPCAJIbHbIE Y4eOHbIE JeHCTBUS

OOmenmne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
IeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEIICHUS 3aJayd,
KOMMEHTHUPOBAThH MOJTYYEHHBIN pe3yIbTarT;

B X0Ji€ OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HalleJIEHHbIe Ha IIOMCK
pElIeHUs, COIMOCTaBIISITh CBOU CYXIEHUA C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jIM4Me M CXOJCTBO IMO3UIUNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKCHUS;

MPECTABIATh PE3YIbTATHl PEIISHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MIPE3EHTAIlUN U 0OCOOEHHOCTEH ayIUTOPHHU.

PerynasiTuBHbIE YHHBepcaJbHbIe y4eOHbIE 1eHCTBUS



Camoopranusanus:

COCTaBIIAITh IJIAH, aJITOPUTM PELICHUS 33/7a4H, BHIOMPATh CIOCO0 PELICHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(OpMALIUU.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJaJeTh  HAaBBIKAMU  [IO3HABAaTEIbHOM  peduieKcMM  Kak  OCO3HAHMSA
COBEPIIIAEMBIX JICHCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJISi Tpoliecca U pe3yjbTaTa pelieHus
MaTEeMaTUYECKOH 3a/1auu;

NPEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTAaTa LIETU U YCIOBUSAM, OOBSICHATH TPUUYUHbI
JTOCTHXKEHUSI WIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHasi 1eSIT€IbHOCTD:

MOHUMATh M HCIOJIL30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAWBUIYaJTLHON
paboThl TpU pEeHIeHUuH Y4YeOHBIX 3ajady, MPUHUMATh 1€Jb COBMECTHOM
NeSATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacrpeaeiiiarh
BUJBl paboOT, JOroBapuUBaThCs, OOCYXAAaThb NPOLECC U pe3yslbTaT padoThI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acCTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCykaeHUs, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATH CBOK 4YacTh palbOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMU 4YJIEHAMH KOMAaH]Ibl, OIIEHUBATH
KauyeCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce oOy4arOIIMICSd MOJYYUT CIIEAYIOIIHNE
IpEeAMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3ay:

Yucsia v BBIYMCICHUS:

CBOOOJIHO OIEpUPOBaTh MOHATUSMU: PALMOHAIBHOE YHUCIIO, OECKOHeYHas
nepuognuyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHATILHOE YHCJIO, MHOXECTBa
PaLMOHANIBHBIX U AEHCTBUTENBHBIX YMCEI, MOAYJIb JEHCTBUTEIBHOIO YNCIIA;

OPUMEHATh NPOoOW ¥ TPOILEHTH IS PEIICHHS MNPUKIAIHBIX 3a7ad H3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pEaIbHOW KU3HH;

MPUMEHSTH MPUOIMKEHHBIE BBIUMCICHUS, IPABUJIA OKPYTIIEHUS, MPUKUAKY U
OLIEHKY pPe€3yJIbTaTa BIYUCICHUM;



CBOOOJTHO ONEpPUPOBATh IOHATHEM: CTENEHb C LEIBbIM IOKAa3aTeleM,
UCIOJIb30BaTh MOAXOIAILYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YMCEN AJIS PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MIPEICTABIICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATH MOHATHEM: APUPMETUUECKUN KOPEHb HATYpPaJbHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTENEHb C PALMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OINEpPUPOBATh MOHATUSAMU: JorapudmM dHClIa, IECATUYHBIE H
HaTypaJIbHbIE JIOTaPUPMBL;

CBOOOZHO ONEPUPOBATh MOHITUSIMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YKCJIOBOIO apTyMEHTA;

ONEpPUPOBATh MOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHMUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHbIE METOJbl PEIICHUS pPAlMOHAIBHBIX U JApPOOHO-
pallMOHAJIBHBIX YPaBHEHUM, IPHUMEHATH METOJ HWHTEPBAJIOB JUIS PELICHHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOUJIEH ¢ MedbiMH KO3 (dULIMEeHTaMH, KOPHH MHOTOYJIeHa, MPUMEHSThH
JIeJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl peleHus 3a/1a4;

CBOOOZHO ONEpUpPOBaTh NOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHWI,
MaTpuLa, ONPENEIUTENh MATpUlbl 2 X 2 U €ro IeOMETPUYECKUHA CMBICI,
UCIIOJIb30BaTh CBOICTBA ONpENEHUTENs 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYCHUS,
IPUMEHSTh ONPEACIIUTENN U1 PELICHHUs CUCTEMbl JIMHEWHBIX YpPAaBHEHWH,
MOJEJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHCHUH,
UCCJIENOBATh IIOCTPOCHHBIE MOJEIM C IIOMOINBI0 MAaTpUIl U ONPEIACIUTEIICH,
WHTEPIIPETUPOBATH ITOJyYEHHBIN pPE3yJIbTAT;

UCIIONIb30BAaTh CBOWCTBA JICHCTBUH C KOPHSAMU JJs MpeoOpa3oBaHUA
BBIPAKEHNH;

BBINOJIHATH IPe00Opa30BaHMUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpazoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATHUAMU: HPPALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
jgorapu(pMHUECKr€e YpPaBHEHUS, HAXOAUTh UX PELIECHUS C IIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUEcKHue (HOPMYIIbI sl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEpPUPOBaTH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh  HeoOXoaumble  (OpMyJbl  JUIsl  PELIEHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHMUIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, YypaBHEHHUS, HEPABEHCTBA IO YCJOBHIO 3aJayH, MCCIEIOBATh
IIOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM allliapara ajareopsl.

DyHKUMM U TPaPuKu:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (QYHKIUS, COCOOBI 3aaHus QYHKIHH,
B3aMMHO OOpaTHble (GYHKIUH, KOMOO3UIMS (yHKUUN, rpadux QyHKIHUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe00pa3oBaHus rpauKoB QyHKIIHIA;

CBOOOJHO ONEpPUPOBATh MOHSTUSAMM: OOJIACTH OINpPEAEIECHUS U MHOMXECTBO
3HaYeHUN PYHKIMH, HYJIU QYHKIUH, IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMHU: YETHBIE W HEYETHbIE (YHKIHH,
nepuoanyeckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (DyHKUIMH, HaumOoJblllee M HaMMEHbIIee 3HaueHHEe (YHKIUU Ha
IPOMEXKYTKE;

CBOOOJHO ONEpPUPOBATh NOHATUAMMU: CTENEHHAs (QYHKIUS C HATYpaJIbHBIM U
LEJNbIM [OKa3zareiaeM, rpapuk CTENeHHOW (YHKIMM C HATypaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHs N-0il CTeNeHM Kak (PYHKIHMHU OOpaTHOM CTENEeHU ¢
HaTypaJIbHbIM I10Ka3aTeleM;

OIEpUpPOBaTh MNOHATUSAMM: JIMHEHHAas, KBaJpaTU4yHas M JPOOHO-IMHEWHas
(YHKIMH, BBIIOJHATh 3JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO OIEpPUPOBaTh MOHATUSAMU: TOKa3aTelbHas M Jorapudmuueckas
(GYyHKIIMM, UX CBOMCTBA M TpadUKH, HCIOIb30BaTh MX TIpaduKu AN pelIeHUs
YPaBHECHUI;

CBOOOZHO ONEpPUPOBAaTh MOHITUSIMM: TPUTOHOMETPUYECKAs OKPYKHOCTD,
oTpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKIUN JUId  HCCIEAOBAaHHSA MPOIECCOB U
3aBHCHUMOCTEH MpU peUICHUH 3a7a4 U3 IPYruX Y4eOHBIX MPEAMETOB M PEaTbHOU
KU3HU, BBIpAXXaTh (HOPMYJIaMH 3aBUCUMOCTU MEX]y BEIMUMHAMY;

Havaja mareMaTH4eCKOr0 aHAJIM3A:

CBOOOZHO OMEpUpPOBaATh MOHATHIMH: apHUPMETHUECKas M TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO YOBIBAIOIIAsl T€OMETPUYECKAsl POTPECCHs], TUHEHHBIN U
HKCIOHEHLUAIBHBIA POCT, (POpMyJia CIOKHBIX IMPOLEHTOB, UMETh IIPE/ICTABICHNUE
0 KOHCTaHTE;

UCIOJIb30BaTh MPOIPECCUU AJI PELICHUs pEaJbHbIX 3ajad MPUKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMHU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aaHUS
NOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIIEI0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOr0 aHalh3a KakKk aHajau3a
OECKOHEUHO MaJbIX;

CBOOOJTHO OINEpUPOBATh TOHSATHSMHU: HEMpPEPbIBHbIE (YHKIHUH, TOYKHU
pa3pbiBa rpaduka pyHKINN, aCUMIOTOTHI rpaduka QyHKINH;

CBOOOZHO OMEpUPOBAaTh MOHATHEM: (DYHKILHSA, HEMpPEphIBHAS Ha OTPE3KeE,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIMHN JJIsI pEIICHUS 3a/1a4;

CBOOOJIHO OINEpUPOBaTh TMOHSATUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIE
byHKIMYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYHCIIATh [IPOU3BOAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOIO U KOMIO3ULUU
NBYX (DyHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICI MNPOU3BOJIHON ISt
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBATh TMOHATHUSMU: MHOXKECTBO, ONEPALUUd  HaA
MHO>KECTBaMU;

UCIT0JIb30BATh TEOPETUKO-MHOKECTBEHHBIHN anmnapar Jjisi ONMUCAHUS peabHbIX
MPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a]1a4 U3 APYTUX YyYeOHBIX MPEAMETOB;

CBOOOZHO OMEpPUPOBATh MOHATUSAMU: OINpEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMAaTUYECKOr0 OOBEKTA, T0KA3ATENBCTBO, PABHOCHIIBHbBIE
yYpaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce oOy4aroIIUIiCSd MOJYYUT CIECAYIOIINE
IpEeIMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHUYECKOIO aHAJIA3ay:

Yucsia v BBIYMCICHUS:

CBOOOJTHO ONEpPUPOBATH MOHATHSAMHU: HATypaJIbHOE M LEJO€ YHCIIO,
MHO>KECTBA HATYypaJIbHBIX M LEJbIX YUCEN, HCIOJb30BaTh MPU3HAKU JEIMMOCTU
uensix yncen, HOJ[ u HOK HaTypanbHBIX 4Mcel 1 peleHus 3aa4, IPUMEHATh
anroput™m EBkinna;

CBOOOZHO OIEpPUpPOBaTh TMOHSATHEM OCTaTka IO MOJIYJIO, 3alUChIBATh
HATypaJbHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

CBOOOJIHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHMCIO W MHOXECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTABIATh KOMIUIEKCHBIC YHCa B ajredpanyeckoil u
TPUTOHOMETPHUUYECKOI (hOpMe, BBITIOIHATH apu(METHUECKHE ONepaly ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUus U HEPABEHCTBA:



CBOOOZHO OMEpUPOBATh MOHATHUAMU: HppalOHAJbHBIC, MOKa3aTeJIbHbIE U
jgorapu(MUUECKHe HEpPAaBEHCTBA, HAXOAUTh UX PELICHUS C  TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOZHO OMNEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
IPUMEHATh  HEoOXoawmbie  (HOPMYJBI  1JIi  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: CUCTEMAa U COBOKYIMHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(MUYECKUX YpPaBHECHUIN 1 HEPABCHCTB;

perarb palOHAIIbHBIE, MppaluroOHajIbHBbIE, NOKa3aTEeJIbHBIE,
gorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
COZEpIKAIINE MOTYJIU U TapaMeTphI;

MPUMEHSTH TpaduuecKre METOIbI I PEIICHHs] YpaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMu;

MOJICIMPOBaTh peajbHblE CUTyallMd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIPDAKEHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHIO 3aJadyH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM ammapara aireOpsl,
VHTEPIPETUPOBATH NTOJTYUYECHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh TpaduKyM KOMIO3UIMU (PYHKUUNA C TOMOIIBI 3JIEMEHTApHOTO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIIUHU ABYX (DYHKIIHIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YpaBHEHHH M  HEPaBEHCTB Ha
KOOPJMHATHOM IUIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIMH;

OpUMEHATh GYHKIUUA IS MOJEIMPOBAHUS W HWCCIEAOBAHUS PeaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamusa:

UCITI0JIb30BaTh MPOU3BOHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJIbIIEE U HAMMEHBIIIEE 3HAUCHHS (DYHKITMN HETPEPHIBHOW HA
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IlIEero PELICHUs B
NPUKIAIHBIX, B TOM 4YHUCJIE COLUMAIBbHO-JKOHOMHYECKHX, 3aJadax, s
onpeNeseH!s] CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opMyson wiu
rpaduxom;



CBOOOZHO ONEpUpPOBATh TMOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTIEHHBIN
UHTETpall, HaXOAWUTh NEePBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no gpopmyne Horotona-JleliOuua;

HAXOJUTh IUIOUIA/IU TIOCKUX (PUTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAETUPOBAaHUM Ha TpUMeEpe
cocTaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;

peliath MPUKJIaJHbIE 33a7a4d, B TOM YHUCIE COLUATbHO-?KOHOMUYECKOTO U
¢u3nUecKkoro xapakrepa, CpeJICTBAMUA MaTEeMaTHUYECKOTO aHAJIN3A.
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https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/

IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne aTa ugpoBbie
n/n Tema ypora Bcero Konrposbnpie  TMpakrueckue ilfiy‘leﬂﬂﬂ :)Iﬁ[()ba[;OBaTeJIbele
padoTsbI padoThI pecypenr
1 MHOXeCTBO, orepaluy HajJl MHOKECTBaMHU 1
U UX CBOMCTBa
2 Huarpammel Diinepa-Benna 1
3 [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO 1
amnmnapara JaJisl pelieHus 3a71a4
Pammmonansubie yncna. OOBIKHOBEHHEIE U
4 JECATUYHBIC TPOOH, TPOIICHTHI, 1
OCeCKOHEUYHBIC TIEPUOANYECKUE APOOH
Pammmonansueie yncna. OOBIKHOBEHHEIE U
5 JECATUYHBIC TPOOH, TPOIICHTHI, 1
OCCKOHEYHBIC MTEPUOANIECKUE APOOH
6 [Ipumenenne qpoOei u MPOIEHTOB IS 1
peuieHus: MPUKIAIHBIX 33124
7 [Ipumenenue qpoOei U IPOIIEHTOB TSt 1
peuieHus: MPUKIAIHBIX 33124
8 JleficTBuTeNbHBIC YKclia. PaimonanbHbIC U 1
HUPpAIMOHAIILHBIE YHCIIa
9 Apudmernueckue onepanuu ¢ 1
JIEHCTBUTEIILHBIMA YU CIIAMU
10 Moaynb A€HCTBUTEIBLHOIO YKCIIA U €70 1
CBOMCTBaA




11

[TpuGnmuxEHHbBIE BHIYMCIICHUS, TPaBHUIIa
OKpPYIJICHUS, IIPUKHUJIKA U OLICHKA
pe3yJIbTaTa BEIYUCICHUN

12

OCHOBHBIE MCTOBI pCIICHHUA LCJIbIX U
JIpOoOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

13

OCHOBHBIE METO/IBI PEIICHHS IIEIBIX 1
JIpOoOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHABHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHorowieHsl OT OJHON NEPEMEHHOM.
Jlenenne MHOTOYJICHA HA MHOTOWICH C
octaTtkoM. Teopema besy

16

MHoro4sIeHb! C HETbIMH KO3 UITHEHTAMH.
Teopema Buera

17

Pemenue cucrem TMHEHHBIX YpaBHEHUM

18

Pewienne cucreM JIMHEWHBIX YPaBHEHUN

19

Marpuia cucTeMsl JIMHEWHBIX YPaBHEHU.
Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHM CMBICII U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

20

Onpenenurtenb MaTPULBI 2X2, €T0
T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIUKCJICHHC €TI0 3HAUCHHS

21

[TpumeHeHue onpeaenuTeNs Ui pelieHus
CHCTEMBI JINHEHHBIX YPaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOUIBIO
CHCTEMBI JINHEHHBIX YPaBHEHUN

23

Pewrenne npukiIagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUIN

24

KonTtponbHas pabora: "PanronansHbie
ypaBHEHHUA U HepaBeHCTBA. CrcTeMbl
JIMHENHBIX YpaBHEHUN"

25

OyHKIUS, CTIOCOObI 3a1aHus (PYHKITUH.
B3anmuo obpatubie pynknnn. Kommosumus

byHKIMHA

26

I'paduk pyHkumm. dnemMeHTapHBIC
npeoOpa3oBaHus rpapukoB GyHKIUN

27

O0nacTp onpeneneHns 1 MHOKECTBO
3HayeHul pynkunu. Hynu ¢pynkuun.
[IpomexyTKH 3HAaK MMOCTOSTHCTBA

28

UeErHbie 1 HEUETHBIC PYHKIIUU.
[Tepuonnueckue Gpynkiuu. [TpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MaxkcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubosbiee n HanMeHbIlIee 3HAYCHHUE
GYHKIMH Ha IPOMEKYTKE

30

JluneliHasi, KBaJpaTU4Has U JPOOHO-
AUHeNHas pyHKIUH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
NOCTPOCHHE TPAPUKOB STHX HYHKINN

32

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOeHUE TPaPUKOB ATUX YHKITUN

33

CrereHs ¢ OCJIBIM ITIOKAa3aTCIICM. bunoMm




Hrrotona

CreneHn ¢ LIETIBIM ITOKa3aTeneM. buaom

34 Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3areiieM. E€ cBolicTBa U
rpaduk

36 KonTtponbnas padora: "CrenenHas
dbynakuus. E€ cBolicTBa u rpadguk"

37 Apudmernueckuii KOpeHb HaTypaTbHOU
CTEIIEHU U €ro CBOMCTBA

38 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTENEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIH,
COJIepXKalINX CTETIEHH U KOPHU

40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIH,
COJIepXkKalINX CTETIEHH U KOPHU

41 [IpeoOpa3zoBaHMs YUCTOBBIX BHIPAKCHHH,
CoJIeprKalIiX CTENEHU U KOPHU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

42 METO/JIBI PEIICHUS UPPATUOHATEHBIX
ypaBHEHUU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEILIEHUS UPPALIMOHATIBHBIX
ypaBHEHUU
Uppanuonanbubie ypaBHeHU. OCHOBHBIE

44 METO/Ibl PEIICHUS HpPaAIlMOHATBHBIX
ypaBHEHUU

45 PaBHOCWIIBHBIC TTEPEXO/IBI B PEIICHUN




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU

46 UPPAMOHATEHBIX YPaBHEHUI

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
UPPALMOHATIBHBIX YpaBHEHUI

48 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUT
UPPaAIMOHATFHBIX YPaBHEHUI
CgoiicTBa 1 rpaduK KOpHS N-0il CTETICHU

49 KaK QYHKIIH OOpaTHOW CTETICHH C
HATypaJIbHBIM MOKa3aTelleM
CgoiicTBa 1 rpaduK KOpHS N-0il CTETICHU

50 Kak (yHKIIMH OOpaTHOW CTENEHH C
HaTypaJIbHBIM IOKa3aTesleM
KontponpHas pabdota: "CsoiicTBa u rpaduk

51 KOpHs N-oii crenenu. MppannoHansHbIe
ypaBHEHUS"

59 CreneHb ¢ pallMOHAIBHBIM MTOKa3aTeIeM U
e€ CBOICTBA

53 CrerneHb ¢ pallMOHAILHBIM [TOKa3aTeIeM U
e€ CBOICTBA

54 CrerneHb ¢ pallMOHALHBIM [TOKa3aTeIeM U
e€ CBOIICTBA

55 [Noxa3zatenpHast QpyHKIM, €€ CBOICTBA U
rpaduk

56 Hcnonb3oBanue rpadguka GyHKITUN 15
pellIeHNs] ypaBHEHUI

57 Hcnonb3oBanue rpadguka GyHKITUN 15

pellIeHNs] ypaBHEHUI




[TokazarenbHble ypaBHeHUs.. OCHOBHbBIE

58 METO/Ibl PEIICHUSI TOKA3aTeIbHBIX 1
ypaBHEHUU
[oxa3zatenbHble ypaBHeHUSI. OCHOBHBIE

59 METO/IbI pEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUU
ITokazarenbHble ypaBHEHUS. OCHOBHBIE

60 METO/IbI pEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUU

61 Kontponbnas padota: "[lokazarenpHas 1
¢dbynakuwms. [TokazarensHble ypaBHEHUS"

62 Jlorapugm umncna. CoiicTBa jJorapudpma 1

63 Jlorapudm uucna. CoiicTsa jgorapudpma 1

64 Jlorapugm umncna. CoiicTBa jJorapudpma 1

65 JlecaTUUHBIE U HATYpaAJIbHBIE JTOTapH (MBI 1

66 JlecsaTuHbIC U HaTYpATIbHBIC JTOTAPUPMBI 1

67 [IpeoOpazoBanue BBIpaKEHHIA, COAEPIKALIIX 1
J0rapupmbl

68 [IpeoOpazoBanme BBIpaXEHUH, CONECPKAIIIX 1
sorapudMbl

69 [IpeoOpazoBanue BBIpaKEHHIA, COAEPIKALIIX 1
sorapuMbl

20 Jlorapugmuueckas pyHKIus, €€ CBOWCTBA U 1
rpaduk

7 Jlorapudmudeckas hpyHKIms, €€ CBOWCTBA U 1
rpaduk

79 Hcnonp3oBanue rpaduka GyHKIMM 115 1

peueHusl ypaBHEHU I




Hcnonp3oBanue rpaduka GyHKIMM 115

3 pellIeHNs] ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

74 METOBI peIIeHUs Torapu(HPMUIECKUX
ypaBHEHUU
Jlorapudmudeckue ypaBHeHusi. OCHOBHBIC

75 METO/IbI PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC

76 METO/Ibl PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUU

77 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUU
JorapupMUUECKUX ypaBHEHUI

78 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUT
norapupMUYECKUX ypaBHEHUI

79 Kontpoinbnas pabora: "Jlorapupmuueckas
dbynaknus. Jlorapudpmudeckue ypaBHeHHS"

80 Cunyc, KOCUHYC, TAHT€HC ¥ KOTAaHT€HC
YHCIIOBOTO apryMEHTa

81 Cunyc, KOCUHYC, TAHT€HC ¥ KOTAaHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpy>KHOCTb,

84 oTpesieNieHue TPUTOHOMETPUIECKIX

(GYHKLIUI YUCIOBOTO apryMEHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 OTpeieTICHUEe TPUTOHOMETPHUECKUX 1
(GyHKIMI YMCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITHI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITHI 1

90 [IpeoOpazoBanue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

01 [TpeobpazoBaHre TPUTOHOMETPUUYECKUX 1
BBIPAXKEHUI

92 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX 1
BBIPAXKEHUMN

93 [IpeoOpazoBanue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUI

94 Pemenne TpuroHoMeTpuUECcKUX ypaBHEHUN 1

95 Pemienne TpuroHOMETPUYECKUX YpaBHEHUM 1

96 Perienne TpUrOHOMETPUYECKUX YpaBHEHHIH 1

97 Pemienne TpuroHOMETPUYECKUX YpaBHEHUM 1

98 Perienne TpUrOHOMETPUYECKUX YpaBHEHHIH 1

99 Pemienne TpuroHOMETPUYECKUX YpaBHEHUM 1

100 Perienne TpUrOHOMETPUYECKUX YpaBHEHHIH 1
KoHnTtponbnas padoTa:

101 "TpUroHOMETPUYECKNE BBIPAKECHUS U 1
TPUTOHOMETPUUYECKUE YpaBHEHUS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 331aHUS 1

rocjienoBareibHocTel. Meton




MaTeMaTUYECKON MHIYKLIUU

MOHOTOHHEBIC U OIrpaHUYCHHBIC

103 noclie0BaTeNbHOCTH. VicTopus aHanm3a
OCCKOHEUHO MaJIbIX

104 Apudmerrdeckast mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoneuHo yObIBaroIias reoMeTpruieckas
nporpeccust

107 Cymma 6eCKOHEYHO yOBIBArOMICH
reOMEeTPUUECKOIl mporpeccuu

108 JIMHENHBIN ¥ YKCIOHEHUUAIIBHBIA POCT.
Uucno e. @opmyra CIOKHBIX MTPOLIEHTOB

109 JIMHEHBIN U YKCIOHEHIIUATIbHBINA POCT.
Yucno e. DopMyra CI0KHBIX MPOILEHTOB

110 Hcnonb30BaHue MpOrpeccuu sl pelieHus
peaIbHBIX 3a/1a4 MPUKIIAJHOTO XapaKkTepa

11 KonTtponbhas pabora:
"ITocnenoBarenbHOCTH U porpeccun”

112 HenpepsiBHbIC (DyHKITNN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIUI

114 CgoiicTBa (yHKIIMI HEMPEPHIBHBIX Ha
OTpe3Ke

115 CgoiicTBa (yHKIIMI HEMPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 MHTEPBAJIOB ISl PEIICHUS

HEPABEHCTB




MCTOI[ HUHTCPBAJIOB JIA pCIICHUSA

117
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
GbyHKIMH 1715 pereHust 3a1a4

120 IIpuMeHeHre CBOMCTB HEIPEPBIBHBIX
GbyHKIMH 1715 pereHust 3a1a4y

121 [lepBas u BTOpas npon3BoAHbIEC HYHKINUN

122 Onpenenenrie, reOMETPUYECKUAN CMBICIT
MIPOU3BOAHOMN

123 Omnpenenenue, GU3NUECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIUN

125 YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIUHA

126 [Ipou3BoaHbIE IIEMEHTAPHBIX (HYHKIIMN

127 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI

128 [IpousBonHas cyMMBbl, IPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3UIIMU (QYHKINUN

129 [TpousBogHast CYMMBI, TPOU3BEACHUS,
YaCTHOTO ¥ KOMITO3UIIMU (QYHKINUN

130 [TpousBogHast CyMMBI, TPOU3BEACHHUS,
YaCTHOTO ¥ KOMIO3UIIMU DYHKIIUH

131 KonTtponsnas padora: "[IponzBoanas”

132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS




3HaHMi: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "Oynkun"
134 HroroBast koHTpoIBHAs paboTa
135 Hrorosas kKoHTpoOJbHASA paboTa
136 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATU3AINAS 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10
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11 KIIACC

KoaunuyecTBO yacoB

Ne Hara JJ1eKTPOHHBbIE HU(PPOBLIE
Tema ypoka Koutpoabsnbie IIpakTuyeckue
n/n Bcero u3ydeHusi o0pa3oBaTeJIbHbIE pecypcChl
padoThI padoThI
https://resh.edu.ru/
[TpumMeHeHne MPOM3BOTHON K https://uchebnik.mos.ru/catalogue
1 WCCJICIOBAaHHUIO (PYHKIIHMI Ha 1 https://education.yandex.ru/home/
MOHOTOHHOCTD U 9KCTPEMYMBbI https://uchi.ru
http://school-collection.edu.ru/
https://resh.edu.ru/
[Tpumenenne TpOM3BOTHON K https://uchebnik.mos.ru/catalogue
2 HCCre0BaHNI0 (DYHKINI Ha 1 https://education.yandex.ru/home/
MOHOTOHHOCTb 1 SKCTPEMYMEI https://uchi.ru
http://school-collection.edu.ru/
https://resh.edu.ru/
[TpumMeHeHne MTPOM3BOTHON K https://uchebnik.mos.ru/catalogue
3 UCCIeIOBaHMIO (PYHKIMHA Ha 1 https://education.yandex.ru/home/
MOHOTOHHOCTD U 9KCTPEMYMBbI https://uchi.ru
http://school-collection.edu.ru/
https://resh.edu.ru/
[TpumMeHenne TPOM3BOTHON K https://uchebnik.mos.ru/catalogue
4 HCCre0BaHNI0 (DYHKINI Ha 1 https://education.yandex.ru/home/
MOHOTOHHOCTb M 3KCTPEMYMBI https://uchi.ru
http://school-collection.edu.ru/
https://resh.edu.ru/
[TpumMeHeHne MPOM3BOTHON K https://uchebnik.mos.ru/catalogue
5 UCCIeIoBaHMIO (PYHKIMHA Ha 1 https://education.yandex.ru/home/
MOHOTOHHOCTE Y DKCTPEMYMBI https://uchi.ru
http://school-collection.edu.ru/
6 [IpuMeHeHHE TPOU3BOTHOM K 1 https://resh.edu.ru/



https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

Hccie0BaHuI0 QYHKIMI Ha
MOHOTOHHOCTh M 9KCTPEMYMBI

https://uchebnik.mos.ru/catalogue

https://education.yandex.ru/home/

https://uchi.ru
http://school-collection.edu.ru/

HaxoxneHnue HanOOJIBIICTO U

https://resh.edu.ru/

https://uchebnik.mos.ru/catalogue

7 HaMMEHBIIIEr0 3HAYCHUSI https://education.yandex.ru/home/
HENPEPLIBHON QYHKIMU Ha OTPE3KE https://uchi.ru
http://school-collection.edu.ru/
https://resh.edu.ru/
Haxoxnenne HanOoab1Iero u https://uchebnik.mos.ru/catalogue
8 HAaUMEHBIILIETO0 3HAYCHUS https://education.yandex.ru/home/
HETIPEPBIBHON (DYHKIIHH Ha OTpe3Ke https://uchi.ru
http://school-collection.edu.ru/
https://resh.edu.ru/
Haxosxnenne HaunOoIbIIero u https://uchebnik.mos.ru/catalogue
9 HAWMEHBIIETO 3HAYCHUS https://education.yandex.ru/home/
HENPEPHIBHON (QYHKIIUK Ha OTPE3KE https://uchi.ru
http://school-collection.edu.ru/
https://resh.edu.ru/
Haxoxnenne HanOoab1Iero u https://uchebnik.mos.ru/catalogue
10 HAaUMEHBIILIETO0 3HAYCHUS https://education.yandex.ru/home/
HETPEPBIBHON (DYHKIIHH Ha OTpe3Ke https://uchi.ru
http://school-collection.edu.ru/
https://resh.edu.ru/
Haxosxnenne HanOoIbIIero u https://uchebnik.mos.ru/catalogue
11 HauMEHBIIIETO 3HAYCHUS https://education.yandex.ru/home/
HENPEPhIBHON (DYHKIINK Ha OTPE3KE https://uchi.ru
http://school-collection.edu.ru/
Haxoxnenne Hanbonpuiero u https://resh.edu.ru/
12 HaMMEHBIIIETO 3HAYCHUS https://uchebnik.mos.ru/catalogue

HENpepbIBHON (PYHKIIUU HA OTPE3KE

https://education.yandex.ru/home/



https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/

https://uchi.ru
http://school-collection.edu.ru/

[Ipumenenne nponu3BOIHON ISl

https://resh.edu.ru/

https://uchebnik.mos.ru/catalogue

13 HaXO0XACHUS HaWIyqIlero https://education.yandex.ru/home/
pelIeH s B MPUKIAIHBIX 3a/1a4ax https://uchi.ru
http://school-collection.edu.ru/
https://resh.edu.ru/
IIpumeHeHHe IPOU3BOHOM JUTLSL https://uchebnik.mos.ru/catalogue
14 HaXOK/JICHUS HAWTyUIIETO https://education.yandex.ru/home/
pelleHus B IPUKIAHbIX 3a7a4ax https://uchi.ru
http://school-collection.edu.ru/
[puMeHeHHe TIPOU3BOIHOM ISt https://resh.edu.ru/
OTIPEEEHUs CKOPOCTH | https://uchebnik.mos.ru/catalogue
15 https://education.yandex.ru/home/
YCKOpEHUS TpoIiecca, 3aIaHHOTO httos://uchi.ru
(hopMysoit K rpaguKomM http://school-collection.edu.ru/
[Ipumenenrie mpou3BOIHOM ISt
16 OTIpeieNIeHUs] CKOPOCTH U
YCKOpEHUS TpoIiecca, 3aIaHHOTO
dbopmyIoit unu rpadpuKoM
17 Kommnosumus hyHkmmii
18 Kommosurus ¢yHKImit
19 Kommosurus ¢yHKImi
I'eomerpuueckue oo6pa3zsl
20 YpaBHEHHI Ha KOOPJAMHATHOM
ILIOCKOCTH
I'eomerprueckue 0O6pa3sl
21 YPaBHEHUH Ha KOOPAMHATHOMN

IIJIOCKOCTH



https://uchi.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
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KoHnTtposbHas padoTa:
"UccnenoBanue GyHKIHMA C
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[TepBooOpasHasi, 0CHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

24

[TepBoOOpa3HbIe IIEMEHTAPHBIX
¢ynkuunii. [IpaBuna Hax0xKACHUSA
epBOOOPA3HBIX

25

[TepBooOpa3HbIe 37I€MEHTAPHBIX
dbynakuuid. [TpaBuna HaxoXKaECHUS
epBOOOPa3HBIX

26

Nurterpan. ['eomeTprudeckuii CMBICHT
MHTETpaa

27

Brruucnenue onpenenéHHoro
uHTerpaia no ¢popmysne Herorona-
JleiibHuna

28

Beruncnenue onpenenéHHOTo
uHTerpaia no ¢popmysne Herorona-
JleiiOHuna

29

[IpruMmeHeHnue uHTErpaia s
HaXO0X/ICHUS TUIoHaiel TIOCKUX

¢uryp

30

[IpuMmeHeHnue nHTErpaia s
HaxXO0XKIEeHUI 00BLEMOB
FeOMETPUUECKUX Tell

31

[Ipumeps! perenuit
Qg depeHInaIbHbIX ypaBHEHUN




32

[Ipumepsl perieHuii
nudepeHIATbHBIX YpaBHCHUH

33

MareMaTHuecKoe MOJICIIUPOBAHUE
pEaIbHBIX MPOLECCOB C TOMOIBIO
Qg depeHInaIbHbIX ypaBHEHUN

34

KoHnTtposbhas padoTa:
"TlepBooOpazHas 1 UHTErpa”

35

Tpuronomerpudeckne GyHKINH,
WX CBOMCTBA U Tpaduku

36

Tpuronomerpuieckue GyHKINH,
UX CBOMCTBa U rpauku

37

Tpuronomerpuueckue GyHKIHH,
UX CBOMCTBA U rpauku

38

Tpuronomerpudeckne GyHKINH,
WX CBOMCTBA U Tpaduku

39

Tpuronomerpuieckue GyHKINH,
UX CBOMCTBa U rpauku

40

Ot60p KOpHEH
TPUTOHOMETPUUECKUX YPaBHEHUI C
IIOMOILBI0 TPUTOHOMETPUYECKON
OKPYXHOCTHU

41

Ot60p KOpHEH
TPUTOHOMETPUUYECKHUX YPaBHEHUH C
IIOMOILBI0 TPUTOHOMETPUYECKON
OKPYXHOCTHU

42

Ot60p KOpHEH
TPUTOHOMETPHUYECKUX YPaBHEHUH C




MOMOIUIbIO TPUTOHOMETPUYECKOM
OKPYXHOCTHU

OT160p KOpHEH
TPUTOHOMETPUYECKUX YPAaBHEHUH C

43 IIOMOILBI0 TPUTOHOMETPUYECKON
OKPY’KHOCTH

44 Pemenue TpuroHoMeTpuuecKux
HEPABEHCTB

45 Pemenne TpuroHoMeTpuueCcKuX
HEPaBEHCTB

46 Pemenue TpuroHoMeTpuuecKux
HEPaBEHCTB

47 Pemenue TpuroHoMeTpuuecKux
HEPABEHCTB
Kontponbnas padora: "I'paduku

48 TPUTOHOMETPUUYECKUX (QYHKLIUH.
Tpuronomerpuyeckue
HepaBeHcTBa"

49 OCHOBHBIE METO/IbI PEILICHUS
NIOKa3aTeIbHbIX HEPABEHCTB

50 OcHOBHBIE METO/BI PELLICHUS
II0KAa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHUS
II0KAa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILICHUS
NIOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHUS




Jorapu(pMUUECKUX HEPABEHCTB

OcHOBHBIC MCTObI pCIICHUA

>4 J0rapu(pMHUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEILICHUS
JOrapu(pMHUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEILICHUS
JOrapu(pMHUECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
61 I'paduueckue MeTobl pelIeHus
UppalMOHATIBHBIX YPaBHEHUH
62 I'paduueckue MeTOIBI peLICHUS
UppalMOHATBHBIX YPAaBHEHHH
63 I'paduueckue MeTobl peIeHus
IIOKa3aTeJIbHBIX YPAaBHEHUM
64 I'paduueckue MeTobI pelIeHus
NIOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTOIBI peLICHUS
norapupMHYECKUX ypaBHEHUI
66 I'paduueckue MeTobl pelIeHus

norapu(pMHUUECKUX HEPABEHCTB
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68
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TpUroHoMeTpuyeckast HopMel
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KommnekcHele yncna.
Anrebpanueckas u
TpUroHoMeTpuyeckast HopMel
3aMyCcu KOMIUIEKCHOTO YHciia

75

Apudmerndeckue onepamum ¢
KOMIIJICKCHBIMH YU CJIaMHU




Apudmerndeckue onepamnuu ¢

76 KOMIUIEKCHBIMU YHCIIAMHU

77 N300pakeHne KOMIUIEKCHBIX YUCEI
Ha KOOPJAMHATHOM MJIOCKOCTH

78 N300paxeHre KOMIJIEKCHBIX YHCET
Ha KOOPJIMHATHOM MJIIOCKOCTH

79 ®opmyna Myaspa. Kopuu n-oit
CTEMEeHH U3 KOMIUIEKCHOTO Yrcia

80 ®opmyna Myaspa. Kopau n-oii
CTETICHH U3 KOMILUIEKCHOTO YrCia
[TprMeHeHre KOMIUIEKCHBIX YHCEe

81 JUTSL peteHus (PU3nIecKux u
TEOMETPHUECKHX 33124

82 KoHnTtposbHas padoTa:
"KommnekcHeie yncna'

83 HatypanbHble U 1ensie 9ucia

84 Harypanbnbie u 11161 ynciaa
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86 [IpruMmeHeHrne npru3HaKOB
JEITMMOCTH LIETIBIX YUCEI
[IpuMmeHeHne npu3HaKOB

87 nenuMocTH Henbix uyucen: HOJl u
HOK
IIpuMeHeHue npru3HaKoB

88 nenuMocTH Henbix gyucen: HOJl u

HOK
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95

OcHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYITHOCTEM
palMOHAIbHBIX YPAaBHECHUN

96

OcHOBHBIE METOBI PEIIECHUS
CUCTEM U COBOKYITHOCTEM
UPPALMOHAIIBHBIX YPABHEHUN
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OcHOBHBIE METOIbI PELICHUS
CHCTEM U COBOKYITHOCTEH
MOKa3aTeIbHBIX YPaBHEHUM
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OcHOBHBIE METOIbI PEILICHUS
CHCTEM M COBOKYITHOCTEH
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Jorapu(pMUUECKUX ypaBHEHUN"

PannonanbHbIE ypaBHEHUS C

105
napameTpamu

106 PanmonanbHbie HEpaBEHCTBA C
napaMeTpamu

107 PanyonanbHbBIE CUCTEMBI C
napaMeTpamu

108 Hppanuonaibuble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

109 HNppanuoHalibHbIE CUCTEMBI C
napaMeTpamu

110 Iloka3arenbHble ypaBHEHUs,
HEpaBEHCTBA C MapaMeTpamMu

111 ITokazaTenbHBIE CUCTEMEL C
napameTpamu

112 Jlorapudmudeckue ypaBHEHHUS,
HEpPABEHCTBA C MapameTpaMu

113 JlorapugpmMuuecKue CUCTEMBI C
napameTpamu

114 TpuroHomeTpuyeckre ypaBHEHUS C
napameTpamu

115 Tpuronomerpuyeckre HEpaBEHCTBA
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116 TpuroHomeTpruuecKue CUCTEMBI C
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MaTEMaTUUYECKUX MOJIEJIEN




pEAbHBIX CUTYaLUN C TTOMOILBIO
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[ToBTOpEeHme, 0600IIECHNE,
CHUCTEMAaTU3aIys 3HAHUH:
"HepaBenctBa"
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[ToBTOpeHnue, 06001ICHNE,
132 CHCTEMAaTHU3aIUs 3HAHUH
"OyHkuun"
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MNOACHUTEJBHASA 3AIINCKA

I'eomeTpus sBisieTcss ONHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEAHETO
oOuiero o0pa3zoBaHus, Tak Kak 00ECIIEYNBAET BO3MOKHOCTh U3yU€HUs TUCLHUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MNPEIMETOB T'YMaHUTApPHOIO IUKJIA.
[Tockonpky  JOTMYECKOE€  MBIIUICHHE,  (QOopMUpPyeMOe  THpH  U3YYECHUHU
00y4aromuMHUCsl TOHATUHHBIX OCHOB T'€OMETPUH, NPU J0KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELICHUU N€OMETPUUYECKHUX
3a1a4, yMEHUE BBIABUTaTb U ONPOBEpPrarb THIIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAYyYHOI'O LMKJIA, B YAaCTHOCTHU
duznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusi» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MaremaTuka u
uHbpopMaTUKa»  uyepe3  OOecleueHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONb30BaHusl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAHUM U JCHCTBHUIA,
CHEU(PUYHBIX T€OMETPUN, U HEOOXOIUMBIX ISl YCHEIHOTO NMPOPECCHOHAIBHOIO
o0pa30BaHMsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MaTEMAaTHKH.

[TpuoputeTHbIMM 3a7auaMy Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpOBHE,
PaCIIMPSAIOIIMMHI U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBJISFOTCS:

paclIMpEeHNEe NMPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPBI U
(opMUpPOBaHKE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMHUpOBaHKE TMPENCTABICHUS O IMPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEMIIMX MaTEMaTUYECKUX MOJEIAX, IO3BOJIAIOIIMX OIKCBHIBATH M U3Yy4aTb
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara mno pasiaeiny
«CtepeomeTpus» yueOHOTo Kypca reOMETpUH;

(¢opMupoBaHHE  yYMEHHUS  BJAJETh  OCHOBHBIMM  TIOHATUSMU O
IPOCTPAHCTBEHHBIX (UTypaX UM HMX OCHOBHBIMH CBONCTBAaMH, 3HaHHE TEOPEM,
dopMyll U yMeHHE UX MPUMEHSTb, YMEHMs JOKa3bIBaTh TEOPEMBbl M HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHUs 3a/1a4;

(opMHUpOBaHNME YMEHHUS pPacllO3HAaBaTh Ha YepTexkax, MOAENAX U B peaIbHOM
MUpE MHOTOTPaHHUKHM M Te€ja BpallCHUs, KOHCTPYUPOBATH I'€OMETPUUYECKUE
MOJENH;

¢bopMUpOBaHHE MOHMMAaHHUS BO3MOKHOCTH aKCHOMAaTHYE€CKOTO MOCTPOCHUS
MaTEMaTHYECKUX TEOpHil, (OpMUPOBAHME NOHMMAHHUSA POJM AKCHUOMATHKU IpU
IIPOBEJICHUH PACCYKICHUH;

(opMHUpOBaHNE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB U AJITOPUTMOB
peleHns, YMEHUsI UX IPUMEHSTb, NMPOBOAUTH OKA3aTEIbHBIC PACCYKICHUS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a1a4 U 3aJ1a4 C IIPAKTUYECKUM COIEPKAHUEM,
(opMUpOBaHHME TMPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpU



000CHOBAaHNY MAaTEeMAaTHYECKUX YTBEPKICHUN M POJTH AaKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTyaJIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEN 00yYaromuxcs, MO3HaBaTeIbHOW aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIICHUS, UHTEpPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBaHrue (DYHKITMOHATILHONH TPAMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHUSI PAClO3HABATh TMPOSBICHUS TEOMETPUUYECKUX TOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBbIX KM3HEHHBIX CUTYallUsX U MPU U3YUYECHUU APYTHX
y4eOHbIX TPEIMETOB, MPOSBICHUA 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHHUS TOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN TTOTYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKAaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «kmaccax sBusAwTCs:  «lIpsiMble W IUIOCKOCTH B NIPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamienus’», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBEY, «J|BMKEHUS B MPOCTPAHCTBEY.

CdhopmynupoBanHoe Bo ®PI'OC COO TpeOoBaHME «yMETh OMNEPUPOBATH
MOHATUSIMIY», PEJICBAHTHBIMU TEOMETPHHM Ha YriayOJIEHHOM YpOBHE OOy4YeHHUsS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIep KaTesIbHbIM JIMHUSIM Yy4eOHOIo Kypca, a
dbopMHpoBaHUE  JIOTMYECKMX YMEHMI  pachpenensiercs He  TOJbKO 10
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaraM ocBoeHHs DenepaibHON paboueit
POrPaMMBbI, PacHpeNeIEHHBIM 0 ToJaM OOYYCHHS, CTPYKTYPHUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOMPOCAM 00yUaroIuecs
oOpamjaiich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHM30BaTh  OBJIAJICHUE
T€OMETPUUYECKUMH TIOHSATHSIMU U HAaBBIKAMH TTOCJIEA0BATEIILHO U TTOCTYIATEIBHO, C
cOOJTI0/IeHUEeM TIPUHIIUIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T€OMETPUYCCKUX TPEICTABICHUNA O0YJYaIOIIUXCS, PACIIUPSS M YTITyOIsis
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUH HA YTIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math ycnoBus i auddepeHnmanu  oOy4eHHS, TOCTPOCHUS
WHIUBUYyAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECHEeUUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIOIIEH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TNPOAOKEHUIO H3YYEHUS MAaTeMAaTUKU C
yaétoM BbIOOpa Oymymiel mpodeccun, obOecreuynBas NMPEEMCTBEHHOCTh MEKIY
oOuM 1 podeccuoHaTFHBIM 00Pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOiaEéHHOM YpOBHE
otBoautcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henenmo), B 11 kiacce — 102
yaca (3 yaca B HEJIEIIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsMas, IUIOCKOCTH,
npocTpancTBo. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajulesIbHble M CKpeluBaromuecss npsimele. [Ipu3Hakum CKpemumBaromumxcs
npsmbIx. [lapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, NapAJUICIIBHOCTD TPEX MPSAMBIX, APAJUIEIbHOCTD IPAMON
U 1ockocTh. [lapamiensHoe M LEHTpaJbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OcCHOBHbIE CBOWCTBa MapajlIebHOIO NPOEKTUpOBaHus. I3o0pakeHue
Guryp B mapayuiebHOM MPOEKIUU. YTl C COHANPABICHHBIMH CTOPOHAMHU, YTOJl
MEXIy NPSAMBIMHA B IPOCTPAaHCTBE. [lapayenbHOCTh IIIOCKOCTEN: NapaljiebHbIC
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocrenimmue
IPOCTPAHCTBEHHbIE (GUTYpbl Ha IUIOCKOCTH: TETpajap, NapajuleNenunen,
MMOCTPOEHUE CCUCHU.

[lepnesaAMKYJISIPHOCTD NPSIMOU M IJIOCKOCTH: MEPIIEHIUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, MpsMBIC IAPAJUICIbHBIE W NEPIEHAUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK NEPNECHAUKYJISIPHOCTH INPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOH
IIEPIIECHIUKYJIIPHON IIJIOCKOCTH. OpTtoroHaibHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IJIOCKOCTH, PACCTOSTHUE
OT mNOpsAMOM  J0  IUIOCKOCTH,  MNpOoeKIuss  (Urypsl Ha  IUIOCKOCTb.
[lepneHAUKYISIPHOCTE  IUIOCKOCTEW: INPHU3HAK  IEPHEHIUKYJSIPHOCTH  ABYX
IockocTer. Teopema o TpEX NEPHEHIUKYISPax.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSIMOM M INIOCKOCTBIO, IBYIPaHHBIN
yTOJl, JUHEUHBIA YIOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM MU MHOTOIPAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAaHHOIO YIJa.

MHororpaHHuKHU

Buzasl MHOrorpaHHuMKOB, pa3BEpTKa MHoOrorpaHHuka. IIpmsma: N-yroapHas
npusMa, psimMasi 1 HaKJIOHHAsl MPU3Mbl, OOKOBasi U TOJHAs TOBEPXHOCTb MIPU3MBI.
[Tapaynenenunen, NpsSMOYTONbHBIA — IMAapajulelieNUMIIE]] MW  €ro  CBOMCTBA.
Kparyaiiie myTM Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema Iludaropa. Ilupamumpa: n-yrosnbHas mnupamuja,
npaBWiIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHei
IIpaBUIbHOW mNUpaMuibl. lIpaBuiibHBIE MHOIOTpaHHUKH: NPABWIBHAS IPU3MaA U



MpaBUIbHAS MNHUPAMUJA, NpPABWIbHASA TPEYrOJbHAS MNHUPAMUIa W MPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOIOTPAaHHUKAX: OKTA3Ip,
JTOAECKAdIP U UKOCADIP.

Bbluncienre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Inomans OOKOBOW TOBEPXHOCTH U IIOJTHOM MOBEPXHOCTH MPSIMOM TPU3MBI,
IUIONIA/Ib OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMOM MPHU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TPABWIHHOW MHUPaAMUJIbI,
TEOpEMA O IUIOIIAA YCEUEHHON MUPaMUIBI.

CumMmeTpuss B NOpPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUU  MPABUIIBHBIX
MHOTOTPpaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuieJenunea, CUMMETPUS IPABWIbHBIX MPHU3M, CHUMMETPHUS IPABUIBHOU
MMAPAMUIBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, JJIMHA HEHYJEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAINPABICHHBIE W IMPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUYMTAaHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOPA HA YHUCIIO.
[TonssTE KOMIUTAHApPHBIE BEKTOPHI. [IpHM3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamienenunena. Teopema O pas3loKEHWM BEKTOpa II0  TPEM
HEKOMIUIAHApHbIM  BekTopaM. [IpsiMoyrosibHass  cucrema  KOOpJIHMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBs3b MEXIAy KOOPAMHATAMHM BEKTOpa WU
KOOpAMHATAMH TOYEK. YTOJN MeEkIy BekTopamu. CKalsipHOE MPOU3BEIAECHUE
BEKTOPOB.

11 KJIACC

Tesa Bpalmenus

[MoHATHS: IMUIMHAPUYECKas MOBEPXHOCTh, KOHHYECKass MOBEPXHOCTH,
chepudeckass TMOBEPXHOCTh, OOpasylomue MoBepXHOCTed. Tema BpamieHHS:
IIIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3aumnHoe pacnoiioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxeHue Ten
BpallleHUs Ha IuIocKocTH. Pa3BépTka munmHapa u koHyca. Cummetpust chepsl u
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
IOpSMOYTOJBHOTO Mapaiienenunena u cueactsus u3 He€. OO0bEM mpsmMol u
HAKJIOHHOM NPU3MBbI, IMIMHIPA, TUpaMuAbl U KoHyca. O0BEM I1apa M MapoBOro
CerMeHTa.

KomOuHanmu Tenm BpalieHuss U MHOTOTpaHHHUKOB. [Ipu3ma, BIucaHHas B
IIMHAP, ONHCaHHas oOKoJo IwumHApa. llepecedenue cdepbl W mapa ¢
iockocthio. Kacanue mapa u cdepbl miockoctbio. loHsiTHE MHOrOrpaHHHKA,



OMHMCAaHHOTO OKOJO c¢epbl, cdepbl, BIMCAHHON B MHOTOIPAaHHUK WJIH TEJIO
BpalllCHUS.

[Tnomans MOBEPXHOCTH MWIMHAPA, KOHyCa, TUIom@aab chepsl u e€ dacTe.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIONMIAACH MMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue mnomoOus, romorerus. PemieHue 3amay Ha
MJIOCKOCTH € UCTIOJB30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJ BPAIIEHHUS: CEYEHUS IUIUHIpA
(mapaymienbHO YW TEPHEHAMKYJISAPHO OCH), CEYEHHUs KOHyca (mapaluielibHbIe
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUCHHUS 1Iapa, METOIbI TOCTPOEHUS
CEUYEHU: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekropel B mpoctpaHctBe. Omnepauuy HaJl BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUdA. lIpsMoyronbpHas
cucTtemMa KoopAuHaT B npocTpaHcTBe. Koopaunatel BekTopa. Pasznoxenue BekTopa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJ TPH PEHICHUH Te€OMETPUUECKHUX
3a/1a4.

JABuKeHHs] B IPOCTPAHCTBE

JIBrkenus mpoctpaHcTBa. OTtoOpakeHus. [[BUKeHUsS W paBeHCTBO (uryp.
OOmmue cBoiicTBa NBWXCHHWI. Bumbl IBIWKEHWI: TapaJlIeNbHBIA TEPEHOC,
LEHTpaJbHasl CUMMETPUs, 3€pKajbHas CHUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u cepa Ditnepa.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpakaanckoe BocIUTaHKe:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YUYaIOIIEToCsl KaK aKTUBHOTO U
OTBETCTBEHHOI'O  4J€Ha  POCCHMCKOro  00IlecTBa,  NPEACTaBIECHUE O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHWS PA3IMYHBIX CTPYKTYp, SBICHUU,
pOIeyp TPaKTAHCKOTO oOmecTBa (BBIOOPBI, OMPOCHI W JAPYroe), YMEHUe
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
(GYHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpuoTHYeCKOe BOCIIMTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAKIAHCKOW MICHTHUYHOCTH, YBAXKEHUS K
IPOLJIOMY M HAaCTOSIEMY POCCHUMCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K



JOCTHKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIONb30BaHUE 3THUX JOCTIXKEHHUH B JAPYTUX HayKax, TEXHOJOrusx, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHHE AYXOBHBIX LIEHHOCTEM POCCHHCKOIO Hapoja, cpOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIEHUS, CBSI3aHHOTO C NPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUNM HAyKM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/1a B IOCTPOEHHUE YCTOMYMBOTO Oy IyIIEro;

4) acTeTHYecKOe BOCIUTAHME:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOUYas 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJa4, PEIICHUN, pacCyXIeHUNH, BOCIPUUMYNBOCTD
K MaTeMaTHYE€CKUM acleKTaM Pa3jJu4HbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIMTAHME:

c(OpPMUPOBAHHOCTh YMEHHUSl IPUMEHATh MaTEeMaTHUYECKUE 3HAaHUA B
MHTEepecax 3/10pOBOTo U 06€301acHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTAHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHA U
OTJIbIXa, PEryJsipHasl pu3ndecKkas akTUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPY 3aHATUAX CIOPTUBHO-03J0POBUTEIBHON EATEIBHOCTBIO;

6) TpyoBOE BoCIUTAHME:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuuHbiM  chepaM  Mpo(PecCHOHANBHON  IEATENbHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ NPUIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIM BBIOOP
Oyaymeil npodeccun M peanu3oBbIBaTb COOCTBEHHBIE >KU3HEHHBIE IJIaHBI,
TOTOBHOCTh U CIOCOOHOCT K  MareMaTH4YeCKOMy  OOpa3oBaHUIO U
caMo0OOpa30BaHMI0O HA MPOTSHKEHWH BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PELICHUH MTPAKTHYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0JIOrHYeCKOe BOCIIMTAHHE:

c(OpPMUPOBAHHOCTh  HKOJIOTMYECKON  KYyJbTYypbl, IIOHMMAaHUE BIIUSHUSA
COIIMAJIBHO-?)KOHOMUYECKUX IPOLIECCOB HA COCTOSIHME NPUPOAHOW M COLMAIBHON
Cpelbl, 0CO3HaHHUE TTI00aIBHOTO XapaKTepa 3KOJOTHUYECKUX MPo0IeM, OpUeHTALIUs
Ha TPUMEHEHHE MAaTeMaTHYeCKUX 3HaHWM /i1 peueHus 3anad B o0iacTu
OKPYKaIOIIEH Cpelpl, IUIAHUPOBAHUE IIOCTYNIKOB M OLEHKM HX BO3MOXHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENH CPELBI;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKd W OOIIECTBEHHOM  IpPakTUKW, IOHUMaHHE
MaTEMaTHYECKON HayKM Kak c(epbl 4YeJIOBEUECKON MAESITENbHOCTH, AITaloB €€
pa3BUTUSA W 3HAYMMOCTH JUI pa3BUTUSA LMBWIN3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM ¥ MaTeMaTU4YeCKOW KYJIbTypOM KakK CpEIACTBOM IIO3HAHUA MHpA,



TOTOBHOCTb OCYHICCTBJIATL IIPOCKTHYIO MW HCCICAOBATCIILCKYIO IOCATCIIbBHOCTD
WHIWBU/IYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3oBble JJornueckue geiicTBUA:

BBISIBJISIT M XapaKTepHU30BaTh CYIIECTBEHHbIE MPHU3HAKK MATEMATUYECKUX
O0OBEKTOB, TIOHATUH, OTHOIICHUA MEXAY TMOHATHSIMH, (POPMYyIHPOBATH
oTpezieNieHus MOHATUH, YCTAaHABIMBATD CYIIECTBEHHBIA MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMS JJi1 0000IICHUS U CPAaBHEHUS, KPUTEPUU MTPOBOJIUMOIO aHAIIN3A;

BOCIIPUHUMATh,  (popMylnupoBaTh U  NpPeoOpa3oBBIBATH  CYXKACHUS:
yTBEpAUTENIbHbBIE U OTPULIATENbHbIC, €IUHIUYHbIC, YACTHBIE U 00II1E, YCIOBHEIE,

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUHUS
B (pakTax, MaHHBIX, HAOIIOMCHUSIX W YTBEPXKIACHUSAX, MPENIaratb KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

JenaTb BBIBOABl C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUN 110 aHAJIOTHH;

IPOBOJANUTH CAMOCTOSTEIBHO JI0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUN
(mpsiMBbIE U OT MPOTUBHOTO), BEICTPAUBATh apTYMEHTALIMIO, IPUBOIUTH MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BapHMAHTOB  pELICHMs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢  y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOjeMmy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TUMOTE3Y, apTryMEHTHPOBATH
CBOIO TIO3UIIMIO, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIJTAHUPOBAHHBIA 3KCIEPUMEHT, HCCIIEJOBAHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTENH MaTeMaTHYECKOTO 0ObEKTa, SBJICHMUS, ITPoLiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBbEKTaMHU, SBJICHUSMH, MPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYIMPOBATh OOOOIIEHUS W BHIBOJABI O pe3yjbTaTam
IPOBENEHHOTO  HAOJIONECHMS, HUCCJEJIOBAaHMS, OLICHUBATh  JIOCTOBEPHOCTH
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IMpOIEcca, a TaKKe BbIIBUTATh
IPEJINOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBJISATH J€(UUUTHI UH(POPMALIUM, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auu;



BBIOMpaTh HH(POPMAIIMIO W3 HCTOYHUKOB Pa3jIMYHBIX THIIOB, aHAIU3HUPOBATH,
CUCTEMAaTH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIUIO PA3TUYHBIX BHUJIOB U
dbopm mpeacTaBICHUS;

CTPYKTYpPHUPOBaTh WH(OPMAIHIO, TPEACTABIATh €€ B pPa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpaUUIECKH;

OIICHUBATH HaIEKHOCTD uHpOpMAITUU 1o CaMOCTOSITEIILHO
c(OpMYJIMPOBAHHBIM KPUTECPHUSIM.

KoMMyHHKAaTHBHBbIE YHHBepPCAJbHbIE YUeOHbIE Tl CTBHSA

Oo0menue:

BOCHpI/IHI/IMaTb nu Cl)OpMYJ'IHpOBaTB CY)KI[eHI/IH B COOTBCTCTBHUU C YCHOBI/IHMI/I nu
IEeaIMU  OOIIEHUS, SICHO, TOYHO, T'PAaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX W NMHUCBMCHHBIX TEKCTaX, JaBaTh IOSCHEHHUS IO XOJy PEIICHHS 3aadH,
KOMMEHTHPOBATH IOJyYEHHBIN pPE3yJIbTAaT;

B XOJIe¢ OOCYXKJICHHS 3a/IaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOUW TEMHI,
HpO6HeMBI, pemaeMoﬁ 3ada4dd, BbICKA3bIBATb HWACH, HALCJICHHBIC Ha IIOHUCK
pEIICHUs, COIMOCTABIATh CBOM CYXKJCHHS C CYXKJICHHUSIMH JIPYTUX Y4YaCTHHUKOB
nuajora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO IO3WIIHUHA, B KOPPEKTHOU (opme
(dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

HpeI[CTaBJ'IHTB peBYJ'IBTaTbI peIHeHI/IH 3a1a4u, BKCHepI/IMeHTa, HCCJICAOBAHU:,
IIPOCKTa, CaMOCTOSITCIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3aaad
MPE3EHTAIlMN U OCOOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJIAThH IJIaH, aJITOPUTM PEIIeHUsI 3a7a4H, BBIOUPATh CIIOCO0 PEIICHUS C
y4€TOM MUMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

BJIaJIeTh ~ HaBBIKAMW  TO3HABATEIbHOM  peduiekcuM Kak  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAJCTh
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJISI TIpollecca W pe3yibTaTa pelieHUs
MaTeMaTUYE€CKOM 3a4a4u;

MPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3ZHUKHYThH MPHU PEIICHUM 3a]a4H,
BHOCHUTh KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATA [IETU U YCIOBUSAM, OOBSICHATH TPUYUHBI
JOCTIKCHUSI WM HEOCTUKEHUSI PE3YJIbTATOB JIESITEILHOCTH, HAXOIUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1€ITEJIbHOCTD:



MOHUMATh M HCIOJIL30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAWBUIYaATHLHON
paboThl mpu pemieHnH Y4eOHBIX 3a7a4, TPUHUMATh IIe1h COBMECTHOU
NeSATEeITLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUIBl paboOT, OOTOBapHMBATHCS, OOCYXAATh TWPOIECC W PE3yIbTaT padOTHI,
0000111aTh MHEHHUS HECKOIBKHX JIIOACH;

y4acTBOBaTh B TPYNMNOBBIX (opmax paboThl (00CyxkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBl» H HWHBIE), BBINIOJHATH CBOK 4YacTh pabOThl U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YICHAMH KOMAHIbI, OIICHHUBAThH
Ka4yeCTBO CBOETO BKJIaJa B OOIIMK MPOIYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAaMU B3aMMOCHCTBHSL.

ITPEAMETHBIE PE3YJ/IBTATDBI

K konmy 10 kinacca o0yyaroniuiicss HAQy4uTCs:

e CBOOOAHO OINEPUPOBATH OCHOBHBIMH MOHSITHSAMH CTEPEOMETPHUH IPH
pEIIeHNH 33a7a4 U TPOBEICHUN MaTEeMaTHIECKUX PACCYKICHUM;

e TPHUMEHSTh AaKCHOMBI CTEPEOMETPUU U CIEACTBHS M3 HHUX MPU PEUICHUH
reOMETPUUYECKUX 33/1a4;

e KIAcCHU(UIMPOBATH B3aUMHOE PACIIOJIOKEHHE MPSAMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOIHO OMEPUPOBATH TOHATUSMHU, CBSI3AHHBIMH C yIJIaMH B
IIPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXAYy MPSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSAMHU, CBA3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOIHO pAacloO3HABaTh OCHOBHBIC BHIbI MHOTOTPAaHHUKOB (TIpHU3Ma,
UpPaMHU/Ia, TPSIMOYTOJBHBIN MapajieNenunes, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAaHHUKH,  BBIOMpas  OCHOBaHUS IS
KJ1accu(uKaInuu;

e CBOOOAHO OMNEpUPOBATh TOHATUSAMH, CBA3AHHBIMU C  CEYCHHEM
MHOTOTPaHHHUKOB TIOCKOCTHIO;

e BBHITIOJHSATH napasuieIbHOe, IEHTPAJIbHOE u OpPTOTOHAIILHOE
IPOEKTUPOBaHUE (UTYpP Ha IJIOCKOCTb, BBIMIOJIHATH M300pakeHUs QUryp
HAa MJIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PA3IUYHBIMA METOJIaMH, BBHITIOIHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BUJ] CBEpXY, COOKY, CHH3Y;

e BBIUMUCIATH IUIOIIAAM  TOBEPXHOCTEH  MHOTOIPAaHHUKOB  (TipuU3Ma,
MUpPaMUJIA), TEOMETPUUECKUX TeJl C MPUMEHEHHEM (pOopMyT;



CBOOOJHO OMEpPUPOBATH MOHATHIMH: CHMMETPHUSI B MPOCTPAHCTBE, LIEHTD,
OCb U IUIOCKOCTh CHUMMETPHM, LEHTP, OCb U IUIOCKOCTh CHUMMETPHH
burypsr;

CBOOOJIHO OMEpPUPOBATH MOHSATUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B MMPOCTPAHCTBE;

BBIIIOJIHATH JICWCTBHS Ha/l BEKTOPAMH;

pemarb 3aJadyd Ha JOKAa3aTelbCTBO MAaTEMaTUYECKUX OTHOIIEHUWA U
HaXOXXJIEHUE TE€OMETPUYECKUX BEJIIMYUH, MPUMEHSSI HU3BECTHBIE METOJIbI
IpU PEHICHUH MAaTEeMAaTHYEeCKUX 3a/lay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

OPUMEHATh NPOCTEUIIME TNPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUYECKHX 3a]1a4;
U3BJIEKaTh, MNpPeoOpa3oBbIBATh U MHTEPIPETUPOBATH HHPOPMALMIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QuUrypax, MpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX;

OPUMEHATh [OJYYEHHbIE 3HAaHUS HAa NPAKTUKE: CpPaBHUBATH U
aHAIM3UPOBATh PEAJBHBIE CUTYAllMH, IPUMEHATh MU3yYECHHbIE MOHSATHUS B
mpoliecce IOMCKAa  pEelIeHUsT MaTeMaTU4ecKd  CcPOpMYyIHpPOBAHHON
npoOemMbl, MOJAEIMPOBATh peajbHblE CUTyallMd Ha SI3bIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJEIHN C MCIOJIB30BAHUEM T'€OMETPUUECKUX
NOHATUNA M TEOpeM, ammapara anreOpbl, pellaTth MpaKTUYeCKue 3a/1ayi,
CBSI3aHHBIE C HAXOXKJICHUEM F€OMETPUUYECKUX BEJIMYMH;

UMETh MpeACTaBiIeHUs 00 OCHOBHBIX 3Talax pPa3BUTHUSI T€OMETPUH Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaroniuiicss HAQy4uTCs:

CBOOOJHO OIEPUPOBATh TMOHSATUSMHU, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHMYECKOW U chepruyecKoi MOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI
MOJIy4CHHUS;

OTEpUPOBATH MOHATUSMH, CBSI3aHHBIMU C TEJIAMU BPALLEHUS: [IUITUHAPOM,
KOHYyCOM, c(hepoii u mapowm;

pacrmo3HaBaTh Tella BpamleHus (LUWIUHAP, KOHYyC, cdepa u Imap) u
O0OBACHSTH CIIOCOOBI MOTYYEHUS TEJ BPAILECHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACTIOIOKEHUE C(hephl U MIIOCKOCTH;
BBIUUCIISATh BEJIUYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB M TE€J BpaIICHUS,
00BEMBI M TUIOMIAU MOBEPXHOCTEW MHOTOTPAHHUKOB M TeJl BpaIlCHMUS,
r€OMETPUYECKUX Tell C TpUMEHEHUEM HOpMYT;

CBOOOJIHO OIEpUPOBATh MOHITUSIMH, CBA3aHHBIMH C KOMOMHAIUSMU TEJ
BpallleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BOHCAHHBIA B cdepy H



OMMCaHHBIN 0K0JIO cdepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHUS MEX/TY TUIOIIAIIMU MTOBEPXHOCTEN U 00bEMaMU
IMOJOOHBIX TEN;

n3o0paxaTh u3ydaeMble (UTYpPBI, BBITOJHATH (BBIHOCHBIC) IIIOCKHE
YepTek U M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

CBOOOHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH OTNEPAlU HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JEKapTOBOM CHUCTEME KOOPAUHAT;
peuaTh reoOMeTpUUECKUE 3a7aul Ha BBIYHUCIECHUE YTJIOB MEX]Y MPSIMbIMU
U TUIOCKOCTSIMH, BBIYHCIICHHE PACCTOSHUNH OT TOYKU 1O IUIOCKOCTH, B
IEJIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA MPH PELICHUH;
CBOOOAHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBOKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUN,

BBINIOJIHATh HM300paX€HUsT MHOTOTPAaHHUKOB M TeJl BpalleHUs MpHU
[IapajuIeIbHOM — IEPEHOCE, LEHTPAIbHOM CUMMETPHUH, 3€PKAIBHOU
CUMMETPUH, IIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOdpa30BaHus 0100,
CTPOUTH CEUYEHUS] MHOTOIPAHHUKOB W TE€J BpALICHUS: CEUEHUS IMJIUHJIpa
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYEHUs1 KOHYyca (MapauieibHble
OCHOBAHUIO U IPOXOJIAIIME Yepe3 BEPILIUHY), CEUECHHUS 11apa;
UCIIONIb30BaTh METOJBI TOCTPOCHUS CEUEHHUI: METOJ CIEel0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUS, METO]] TIEPEHOCA CEKYIEeH MI0CKOCTH;
JTIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKACHUS;

NPUMEHATh TeOMEeTpUuecKre (HaKThl Uil PEHICHUS CTEPEOMETPUUYECKUX
3aja4, MPEANOJaralluX HECKOJIbKO IIaroB pEHIeHHs, €CIId YCIOBUS
PUMEHEHUS 3a/IaHbI B IBHOW U HESIBHOU (hopMme;

pemiath 3aJayd Ha JI0Ka3aTeIbCTBO MAaTEMATUYECKUX OTHOIICHUU H
HAXOXKJEHUE T€OMETPUUECKUX BEJIMYNH;

NPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PEILICHUU CTEPEOMETPHUUECKHX 3aj1ay;

OPUMEHATh  TOJy4YeHHbIE  3HAHUS  HAa  MPAKTUKe:  CPaBHUBATh,
aHAJIM3UPOBATh U OIIEHUBATH peajbHbIE CUTYallUH, IPUMEHSITh U3YUCHHbBIC
NOHATHUS, TEOPEMBbI, CBOWCTBA B IpollecCe€ IMOUCKA  PEHICHUS
MaTeMaTuyecku  C(HOpPMYJIUPOBAHHOM  MPOOJEMBI,  MOJAEIUPOBAThH
pealibHble CHUTyallMl Ha SI3bIKE T'€OMETPUU, UCCIIEN0BaTh MOCTPOCHHBIC



MOJEIM C HCIOJIb30BAHUEM TIE€OMETPUYECKUX TOHATHH U TEOpEM,
anmapata anreOpbl, pemiaTb MNPAKTUYECKUE 3aJayd, CBSI3aHHBIE C
HAXO0XKJIEHUEM T'€OMETPUUYECKUX BEIUYHH;

UMETh MpeACTaBiIeHUs 00 OCHOBHBIX 3Tanax pPa3BUTHUSI T€OMETPUM Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
0JINYECTBO YACOB JIEKTPOHHLIE
K C) P
Ne | HaummenoBanue (undp )
uudgposbie
n/  pa3ieioB M TeM Bce Kontpoasn IIpakruuec 06pasoBaATEBHbIC
n nporpamMmMsI ro ble padoTbl | KHe padoThI pecypenr
https://resh.edu.ru/
https://uchebnik.mos.ru/cata
logue
Beenenue B 23 1 https://education.yandex.ru/
CTEPECOMETPHUIO home
https://uchi.ru
http://school-
collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/cata
Bzaumnoe logue
pacmonoXeHne 6 1 https://education.yandex.ru/
MPSIMBIX B Eome .
MIPOCTPAHCTBE t;[tts'- uscchlc;roul-
collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/cata
[TapannensHOCTH logue
MPSIMBIX U 8 https://education.yandex.ru/
IUTOCKOCTEH B home
IPOCTPAHCTBE ht;[ttsz- uscc:goul-
collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/cata
[TepnienaukynsipH logue
OCTb IIPSAMBIX U o5 https://education.yandex.ru/
IUTOCKOCTEH B home
IPOCTPAHCTBE ht;[ttsz- uscc:goul-
collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/cata
logue
Vriel 16 1 https://education.yandex.ru/
paccTosHusg home '
https://uchi.ru
http://school-

collection.edu.ru/



https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

https://resh.edu.ru/
https://uchebnik.mos.ru/cata
logue
https://education.yandex.ru/
MHororpaHHUKH 7 home
https://uchi.ru
http://school-
collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/cata
logue
Bexrops! B 12 https://education.yandex.ru/
IIPOCTPAHCTBE home
https://uchi.ru
http://school-
collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/cata
[ToBTOpEHUE, logue
000011IeHHE U 5 https://education.yandex.ru/
CHCTeMAaTH3AIUS home
AHAHMH https://uchi.ru
http://school-
collection.edu.ru/
OBIIEE
KOJIMYECTBO 102
YACOBIIO

[NPOT'PAMME



https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KIIACC

N HaumenoBan KoauuecTBo YacoB DJIeKTPOHHbIE
" We pa3eioB (undposbie)
n/ Bcer  KoHTpoJbH IIpakTnyeck
U TeM oOpa3oBaTe/ibHbIE
n 0 ble padoThI He padboThl
MPOrpaMMbI pecypcnl
https://resh.edu.ru/
https://uchebnik.mos.ru/catal
ogue
Ananutudeck 15 1 https://education.yandex.ru/h
as reoMeTpHs ome/
https://uchi.ru
http://school-
collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catal
[ToBTOpEHUE, osue
0000111eHNE 1 15 1 https://education.yandex.ru/h
cUCTeMaTH3aIl ome/
Y5 SHAR https://uchi.ru
http://school-
collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catal
. ogue
OonEM https://education.yandex.ru/h
MHOTOTPaHHHU 17 1 ome/
Ka https://uchi.ru
http://school-
collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catal
ogue
Tena 24 1 https://education.yandex.ru/h
BpAaLEHUA ome/
https://uchi.ru
http://school-
collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catal
[Inomanu ogue
IOBEPXHOCTU 9 1 https://education.yandex.ru/h
U 00BEMBI %ﬁ .
s://uchi.ru
KpyHIBIX Te http://school-
collection.edu.ru/
JIBrmxeHust 5 1



https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

https://resh.edu.ru/
https://uchebnik.mos.ru/catal

IToBTOpEHME, ogue

00001IEeHne 1 https://education.yandex.ru/h

17

CHCTEMATH3AIl ome/ .

s 3HAHKH https://uchi.ru
http://school-
collection.edu.ru/

OBIIEE
KOJIMYECTBO 102
YJACOB I10

[TPOI'PAMME



https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

ITOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpoJsbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3yYeHUs!

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OcHoBHBIE TpaBUIIa U300pAKEHHUS HA
PUCYHKC IIJIOCKOCTH, MAPAJUICIIbHBIX NPAMBIX
(OTpe3KOoB), cepeIMHbI OTpE3Ka

[ToHsATHS CTEpEeOMETPHUH: TOUKA, TIpsiMas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBmUJIa U300paKCHHS HA PUCYHKE
IIJIOCKOCTH, MAapaJIJICIIbHBIX MIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsATHs: nepecekaronuecs MIOCKOCTH,
NepeceKaroIInecs npsiMas v MI0CKOCTb;
IIOJIYTIPOCTPAHCTBO

[ToHsATHS: TIEepeceKarouecs MIOCKOCTH,
MIepeCceKarOINecs MpsiMasi | MIOCKOCTB;
MOJTYITPOCTPAHCTBO

MHororpaHHuKH, ©300paKeHHE MPOCTEUIITNX
MPOCTPAHCTBEHHBIX (UTYP,
HECYIIECTBYIOIUX O0BEKTOB

MHororpaHHuKH, ©300paKeHHE MTPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIMNUX 00HEKTOB




AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEZICTBHS U3 HUX

AKCHOMBI CTEpEOMETPHH U TIEPBbIC
cnencTBus U3 HAX. CriocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B MPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TIOCKOCTEH

10

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOJIAT Yepe3 ux peéopa.
N300pakeHue nepecedeHus MoTyIeHHBIX
I0CKOCTeH. PackparBaHue mocTpOeHHBIX
ceueHuU Pa3sHbBIMH IBETAMU

11

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 ux peopa.
N300paxeHmne nepeceueHus MoTydeHHbIX
I0CKOCTel. PackparBaHue mocTpOeHHBIX
ceueHuu Pa3sHbBIMH IBETAMU

12

N3o0paxkeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 ux peopa.
N3o00paxeHmne nepeceueHus MoTydeHHbIX
I0CKOCTeH. PackparBaHue mocTpOeHHBIX
ceueHuU Pa3sHbBIMH IBETAMU

13

N3o0paxkeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 ux peopa.
N300paxeHune nepeceueHus moTydeHHbIX
II0CKOCTeH. PackparBaHue mocTpOSHHBIX
ceueHuU Pa3HbBIMH IBETAMU




14

Merton cnenoB 1uisi HOCTPOCHUS CEUYECHH I

15

Mertopa cieoB /it HOCTPOCHUS CEUEHU.
CBolicTBa niepece4eHn MpsSIMBIX U
IIJIOCKOCTEN

16

Merton cnenoB 1yl TOCTPOCHUS CEUCHUM.
CaoiicTBa nepeceyeHnid MPSIMbIX U
IIOCKOCTEH

17

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YepTeXKel U 3aruch 11aroB
MOCTPOCHUS

18

[TocTpoenue ceuenuii B mupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YepTeKel U 3aruch 11aroB
MOCTPOCHUS

19

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 11aroB
MTOCTPOEHUS

20

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 11aroB
MTOCTPOEHUS

21

[ToBTOpenue nmnanumerpun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYrOJILHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHHUIX Ha




BBIHOCHBIX 4yepTexax. Mcropus pazButus
IUTAHUMETPUH U CTEPEOMETPUN

23

KonTpomnpHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoOe pacnonoxeHue npsiMbIX B
npoctpancTBe. CKpemuBarOmuecs NpsMBbIe.
IIpu3Haky CKpEeIMBAIOIINXCS MPSMBIX.
[TapannenpHble MpsIMbIE B IPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOM NapajlieIbHOMN
JAHHOU MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEXKAIIEH HAa JaHHOU
npsMoi. JlemMma o nepeceyeHun
MapajvieIbHbIX MPSAMBIX ITIOCKOCTHIO

26

[TapannensHOCTH Tpex NpsMbIX. Teopema o
TpEX MapauIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE
CBOMCTBA MapaylIeIbHOTO MPOEKTUPOBAHUS.
N3o0paxenue pa3ubix puryp B
NapajuIeIbHOMN IIPOEKIIUU

28

[lenTpanbHas npoekus. Yo ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJ MEXITY
MPSIMBIMU

29

3agaun Ha JOKA3aTeLCTBO U CCIICOBAHHE,
CBSI3aHHBIC C PACIIOIOKECHUEM TIPSIMBIX B
MPOCTPAHCTBE

30

IlonsATHA: MapauIeIbHOCTD IPAMON U




IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapajuIeNbHOCTH MPSIMON U TNIOCKOCTH.
CaoiicTBa mapajuieIbHOCTH IPSIMOU U
MJI0CKOCTH

31

reOMeTpI/I‘-IeCKI/Ie 3ala4i Ha BBIYUCJIICHUEC U
JI0Ka3aTeNbCTBO, CBS3aHHBIC C
MapauIeIbHOCTHIO IPSIMBIX U IJIOCKOCTEH B
MPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOASIIETO Yepes3
JAHHYIO TIPSIMYIO HA YePTEkKE U
MapajjIebHOrO0 IPyrou npsimoit. Pacuér
OTHOLUEHUH

33

[MTapannenbHas NpoeKIUs, TIPUMEHEHUE TS
MOCTPOCHHSI ceueHuil Kyba u
napauienenumnena. CeoncTaa
napaieNienune1a ¥ MpU3Mbl

34

[TapamensHbie ockoctu. [IpuzHaku
MapaJUIEIbHOCTH IBYX IUIOCKOCTEH

35

Teopema o nmapaieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOASIIEH
yepe3 TOUKY, He IPUHAAICKAITYIO JaHHOU
IIJIOCKOCTH U CIICACTBHUA U3 Heé

36

CaoiicTBa napajuieNbHBIX IJIOCKOCTEH: O
MapaJuIEIbHOCTH NPSIMBIX NIEPECEUECHUS IPU
MIEPECEUECHUH IBYX NapaJlIeIbHbIX
IJIOCKOCTEMN TPEThEU

37

CBoiicTBa mapajICIbHBIX TNIOCKOCTEH: 00
OTpe3Kax MmapasuieIbHbIX MPSMBIX,




3aKIIIOYEHHBIX MEXKIY MapajuIeTbHBIMU
TUTOCKOCTSIMH; O TIEPECCUCHUH TIPSIMOH ¢
IBYMSI TIApAIJICTEHBIMHU TUTOCKOCTSIMH

[ToBTropenue: Teopema [Tugaropa Ha

38
MIJIOCKOCTH

39 [ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CgoiicTBa Ky0a U MPSIMOYTOJIBHOTO
napajuiefenumneaa

41 Brruncnenue IiH OTPE3KOB B KyOe 1
MPSIMOYTOJILHOM TapasuieNienuIee
[TeprieHAMKYASAPHOCTH MPSIMOI U TIJIOCKOCTH.

42 [Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U
MIJIOCKOCTH
[TeprieHAMKYASAPHOCTH MPSIMOM U TIJIOCKOCTH.

43 [Ipu3Hak neprneHANKYIIPHOCTH TIPSIMOU U
MJI0CKOCTH
Teopema 0 CyIlIeCTBOBAHUHU U

44 €IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH
yepe3 TOUKY IPOCTPaHCTBA U
MEPIEeHIUKYISIPHON K IMIIOCKOCTH

45 [InockocTH U NepeHIUKYISPHBIE UM
MpsiMble B MHOTOTpaHHHUKAX

46 [InockocTH ¥ NepeHIUKYISPHBIE UM
MPsIMbIE B MHOTOT'PAHHHUKAX

47 [Tepnenaukynsip u HakinoHHas. [loctpoenue

MEPIEeHIUKYIIApa U3 TOUYKU Ha TIPSIMYIO




[Tepnienaukynsip u HakinoHHas. [loctpoenue

48 MEPIEeHIUKYIIApa U3 TOUYKU Ha TIPSIMYIO

49 Teopema o Tpéx nepneHAuKyIsapax (mpsamas
u oOpaTHast)

50 Teopema o Tpéx nepneHAUKYIspax (mpsmas
u oOpaTtHas)

51 VYroa Mexay CKpeurBarOIUMHUCS TPSIMBIMU

59 [Touck nmeprneHANKYIAPHBIX MPSIMBIX C
MIOMOIIBIO TIEPIICHANKYIISPHBIX TIOCKOCTEH

53 OpTOroHaJIbHOE MMPOCKTUPOBAHUE
[TocTpoenue ceueHuit Kyoa, IpU3MBI,

o4 [IPaBUJILHON ITUPAMUBI C TIOMOIIBIO
OPTOTrOHAJILHOM IPOEKIIUU
[TocTpoenue ceueHuit Kyoa, IpU3MBI,

55 MPaBUJIBHOM NMTUPAMHUJIBI C IOMOLIBIO
OPTOTrOHAJILHOM IPOEKIIUU
CumMMeTpHsi B IPOCTPAHCTBE OTHOCUTEIHHO

56 mockocTH. [lmockocT cuMmMeTpuii B
MHOTOT'paHHHKaX

57 [Ipu3Hak nepneHauKyISIPHOCTH TIPSMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pPacCTOSTHUN OT TOYKH JI0 TUIOCKOCTH

59 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
pPacCTOSTHUN OT TOYKH JI0 TUIOCKOCTH

50 CriocoObl OMYCTUTh MEePIEHANKYISPDI:

CUMMCETpPUA, CABUT TOYKHU I10 napannenLHoﬁ




NpAMOi

61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Kontponbnas padota "B3zanmuoe
pacrojoKeHue MPSMbIX U TIIOCKOCTEH B
npoctpaHcTae"

63

[ToBTOpEHME: Yyroa MexXAy NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYrOJIbHUKE, TEOpeMa
KOCHHYCOB

64

IToBTOpEHME: Yyroy MexIy
CKPEIIMBAIOIINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

FGOMeTpI/I‘-IGCKI/Ie MCTOJbI BEIYUCIICHUSA YyIJia
MCKAY NPSAMBIMA B MHOT'OT'PAHHUKAX

66

JByrpanHubiii yroj. CBONCTBO JTUHEMHBIX
YIJI0B IBYTPAHHOTO yIiia

67

IlepnenaukynspHeie miockoctu. CBoiicTBa
B3aMMHO MEPNEHAUKYISPHBIX MJIOCKOCTEN

68

[Ipu3Hak neprneHauKyJISpHOCTH IUIOCKOCTEH;
TeopeMa O IPSIMOM IIEPECEUCHHUs IBYX
IIJIOCKOCTEM MEPIICHAUKYIIIPHBIX TPEThEN
IJIOCKOCTH

69

[IpsmMoyronbHBII Mapauenenunesn; Kyo;
U3MEPEHUS], CBOMCTBA IIPSIMOYTOJILHOTO
napajuiesienunesa

70

Teopema 0 AMAaroHaIN NPSMOYTOJIEHOTO




napajuieJienuIe/ia U CIeICTBUE U3 Hee

71

CrepeomeTpuueckie U NpUKIaJIHbIE 33/1a4H,
CBSI3aHHBIE CO B3aMMHBIM PaCIIOJIOKEHUEM
MPSAMBIX U IUIOCKOCTH

72

[ToBTOpEHME: CKpELIMBAIOLIUECS MPSMBIE,
napajuieNibHbIe MIOCKOCTH B CTaHIaPTHBIX
MHOT'OTpaHHUKAX

73

[Tapa mapannenbHbBIX MJIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPAMBIX, PACCTOSIHHE
MEX1y CKPELIUBAIOIUMUCS IPSIMBIMU B
MPOCTHIX CUTYAIUAX

74

PaccrostHue OT TOYKH 10 TMIIOCKOCTH,
paccTosiHUE OT MPSMOU J0 TIOCKOCTH

75

Beluncnenue paccTossHUN MEXIY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C IIOMOLIBIO
MEPIEHUKYISIPHON IIIIOCKOCTH

76

TpéxrpanHblil yroy, HEpaBEHCTBA AJIsI
TpexrpaHHbIX yrioB. Teopema Iudaropa,
TCOPCMbI KOCMHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTIO yria

77

DneMeHTHI ChEePUIECKON TeOMETPHH:
reojie3nYecKue JIMHUYU Ha 3emiie

78

Kontponbnas padota "Y1l u pacctossHus"

79

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK U
€ro 3JeMEHTHI"

80

[Tupamuna. Buasl nupamuy. [IpaBunbHas
nupamMuaa




[Tpusma. [Ipsimasi u HaKJTOHHASI TPU3MBI.

81 1
[IpaBunbHas npuszma

82 [IpssMolt napaenenunes, NpsMoyroIbHbIA 1
napaiesienunes, Kyo

83 Brinmykibsie MHOTOrpanHuku. Teopema 1
Ditnepa
Brinmykibsie MHOTOrpanHuku. Teopema

84 Oiinepa. [IpaBuiIbHBIC U TTOJYIIPABUIIBHBIC 1
MHOTOTPaHHUKHU

85 KontponbHas pabora "MHOrorpaHHUKHT" 1

86 [TonsiTHe BeKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMa BEeKTOpOB 1

88 Pa3znocTh BekTOpOB 1

89 [TpaBumno mapasmienenurena 1

90 YMHOKEHHE BEKTOpa Ha YHUCIIO 1

o1 Pasnoxxenue Bekropa o 0azucy Tpéx 1
BEKTOPOB, HE JIeXKAIUX B OJHON MIIOCKOCTH

92 CkansipHO€ TIpOU3BeIeHUE 1

93 Brruncnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1

97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1

98 O0001IeHre U cUCTEMaTU3aIis 3HAHUI 1




99 O0001IeHrEe U cUCTEMaTU3aIis 3HAHUI 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 HroroBast koHTpOIBHAS paboTa 1
102 O0001IeHre ¥ cCUCTEMATH3AIMs 3HAHIH 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102




11 KIIACC

KouunyecTBO 4yacoB DJIeKTPOHHbIE
Hdara uudgposbie
Nen/m Tema ypoka Koutpoabsubie IIpakTuyeckue
Bcero H3y4YeHUs: o0pa3oBaTe/bHbIE
padoThI padoTsI
pecypcsl

1 [ToTOpenue Tembl "KoopauHaTel BEKTOpa 1

Ha IUIOCKOCTH U B IPOCTpaHCcTBE"
5 [ToBTOpenue Temel "CkansipHoe 1

MPOU3BEJECHNUE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncienue yria 1

MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHHE TPSIMOH, 1

IIPOXOJsAIIEH yepe3 1Be TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOPMaJb, 1

YpaBHEHUE IIJIOCKOCTH B OTPE3Kax
5 YpaBHEHHE MIIOCKOCTH, HOPMaJb, 1

YPaBHEHHUE IJIOCKOCTH B OTPE3KaxX
7 BekropHoe npoun3BeneHme 1
8 JInHeliHbIC HEPABEHCTBA, JIMHEIHOE 1

IIpOrpaMMHUpPOBaHUE
9 JInHeliHbIC HEPABEHCTBA, JIMHEIHOE 1

IPOrpaMMUPOBAHUE
10 AHaMTHYECKHE METO/IbI pacyéTa yria 1

MEXAy NPSMBIMU B MHOTOTPaHHUKAX
1 AHaNMTUYECKHE METO/IbI pacyéTa yria 1

MCKAY MJIIOCKOCTSAMU B MHOTOI'paHHUKAX




dopmysa pacCTOSHUSI OT TOUKH J10

12 IUIOCKOCTH B KOOPJAWHATaX

13 Haxoxaenne paccTOSHUN OT TOYKH JI0
TUTOCKOCTH B KyOe

14 HaxoxaeHnne paccTositHUNA OT TOYKHU 10
IUIOCKOCTH B MPaBUJILHON MTUPAMUJIE

15 KoHnTtponbHast pabota "AHamuTudeckas
reomeTpus”

1 6 CeueHus MHOT'OTPaHHUKOB: CTAHAAPTHBIC
MHOT'OTpaHHUKH

17 CedeHusi MHOTOTPAHHUKOB: METO/T CJIC/IOB
Ceuenus MHOT'OTPaHHUKOB: CTAHAAPTHBIC

18 INIOCKOCTH, IIEPECEUECHUS IIPSAMBIX U
MIJIOCKOCTEH

19 [TapamienbHble IPSIMBIE U INIOCKOCTH:
napajiC/IbHbIC CCUCHUSA

20 [TapannenbHble TPsIMbIE U TUIOCKOCTH:
pacuét OTHOILIECHMI

21 [TapamienbHbIe IPSIMBIE U INIOCKOCTU: YIJIbI
MEXy CKPELIUBAIOUTUMUCS TPIMBIMU
[IepnieHauKyIsIpHBIE MPSAMBIE U IUIOCKOCTH:

29 CTaHJapTHBIE Maphl IEPIEHIUKYIIAPHBIX
IIJIOCKOCTEU U NPSMBIX, CAMMETPUHU
MHOT'OrpaHHUKOB

23 [IepnieHauKyIsIpHBIE MPSAMBIE U TUIOCKOCTH:
TeopeMa O TPeX MEePIEHANKYIIPax

24 [TepneHauKyIsIpHBIC TPSIMBIC U TUNTOCKOCTH:




BBIYMCJIICHUA IJIMH B MHOI'OI'PaHHUKAaX

25

[ToBTOpEHUE: MIOIAId MHOTOYTOJIbHUKOB,
dbopMyITBI TSI TIOMIAACH, COOOpaKEHUS
mog00ust

26

[ToBTOpEHME: MIIONIA I MHOTOYTOJILHUKOB,
bopMyIIBI IS TUTOIAACH, COOOpaKEHUS
mog00ust

27

[ToBTOpEHME: MIIONIA I MHOTOYTOJIbHUKOB,
bopMyIIBI IS TUTOIAACH, COOOpaKEHUS
monoous

28

[Inomany ce4eHUN MHOTOIPAHHUKOB:
IUIONIAIN TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 1O 100Ms

29

[Inomany ce4eHUN MHOTOIPAHHUKOB:
IJIOLAY TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHUs MOJ00us

30

Kontpoinbnas padora "IloBTopenue:
MHOTOIPAHHUKHU, CEYEHUS] MHOTOI'PaHHHUKOB"

31

O06BEM Tema. O6beM IPSIMOYTOIILHOTO
napaieNenuea

32

3amaun 00 yaBOCHUHU Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKIUH yTia

33

CrepeoMeTpHYecKHe 3a/1a9H, CBSI3aHHBIC C
00BEMOM MPSIMOYTOIILHOTO
napaJuieenueaa

34

[TpuxnanHblie 3a1a4u, CBSI3aHHBIE C
BBIUKCJIEHHEM 00bEMA MPSIMOYTOJILHOTO




napauicienmicaa

35 O0BEM npsAMOi TPU3MBI

36 CrepeoMeTpHuecKUe 3aaul, CBI3aHHbIE C
BBIUKCJICHHEM 00BEMOB MPSAMON MPU3MBI

37 [IpuknanHbie 3a1a4u, CBsI3aHHBIE ¢ 00BEMOM
IIPSIMOM TIPU3MBI
Boruncnenue 06bEMOB Tel ¢ TOMOIIbIO

38 onpeaenéHHoro uurerpaita. O0bpém
HAKJIOHHOM IPU3MBI
Boruncnenue 06bEMOB Tel ¢ TOMOIIbIO

39 onpenenéHHoro uaterpaiga. Oobém
MUPAMU/IBI

40 dopmyna o6béMa nmupamubl. OTHOIIEHUE
00bEMOB MUPAMHU/T C OOIITUM YTIIOM

41 dopmyna o6béMa mupamuibl. OTHOIIEHUE
00BEMOB MMUPaMH/L C OOLIUM YTIIOM

42 CrepeoMeTpHUuecKUe 3aJaul, CBI3aHHbIE C
00BEMaMU HAKIIOHHOM MPU3MBbI

43 CrepeomeTpuyuecKue 3a/1auu, CBI3aHHBIE C
00BbEMaMH TTUPAMHUTBI
[Ipuknanueie 3apaun o Teme "OO0bEMBI

44 Ten", cBsI3aHHbIE ¢ 00BEMOM HAKIIOHHOU

b

PU3MBI

45 [Tpuknagueie 3agaun mo Teme "OOBbEMBI
Ten", CBsI3aHHBIE C 00BEMOM MTUPAMHUIBI

46 [Ipumenenue 00bEMOB. Beruncienue

PaCCTOSAHUA 00 IMMIOCKOCTH




KonTtponbnas padora "O0bEM

47 |
MHOTOTpaHHHKA
Hunuuapudeckasi HOBEPXHOCTb,

48 o0Opa3yronue MUINHIPUISCKON
MOBEPXHOCTHU

49 Humuaap. [psmoit KpyroBou HUIUHID.
[Inomane moBepxXHOCTH LUIIMHpA

50 Konunueckas moBepXxHOCTb, 00pa3yromiue
KOHUYECKOU moBepXxHOocTH. KoHyc

51 CeueHue KOHYCa IIOCKOCTHIO,
napajuieIbHOMN MIOCKOCTH OCHOBaHUS

59 VYceu€nnsiit konyc. M3o00paxeHue KOHYCOB
U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH M MTOTHOM
MOBEPXHOCTH KOHYCa

54 [Tnomaae OOKOBOM MOBEPXHOCTH U MOTHON
MOBEPXHOCTU KOHYCa
CrepeoMeTrpuueckue 3aJaun Ha

55 JIOKAa3aTelIbCTBO M BEIYHCIICHUE,
MOCTPOEHUEM CEUEHUHN MUINHAPA, KOHYyCca
CrepeoMeTrpHuueckue 3aJaun Ha

56 JIOKA3aTeJIbCTBO M BEIYHCIICHUE,
MOCTPOCHUEM CEUEHUH IIMINHIPA, KOHYCa

57 [Ipuknanuelie 3a7a4n, CBsI3aHHbBIE C
UIHHIPOM

58 [Ipuknanuelie 3a7a4n, CBsI3aHHbBIE C

OUIMHAPOM




59

Cdepa u map

60

[Nepecedenue cdepsl U mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cepsi mnockoctero. Bun u
n300pakeHue mapa

61

[Tepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.
Kacanwue mapa u cdepsl maockocTsio. Bua n
u300pakeHue mapa

62

VYpasuenune chepsrl. [Inomanas chepsl u eé
yacTei

63

Cummerpus chepsl 1 mapa

64

CrepeomeTpuyecKue 3a1a4i Ha
JI0KA3aTelIbCTBO M BEIYUCIICHUE, CBSI3aHHBIC
co c(epoii U mapom, MTOCTPOCHUEM UX
CEYCHMI MIOCKOCThIO

65

CrepeoMeTprieCcKHe 3a/1a4i Ha
JIOKa3aTeIIbCTBO 1 BEIYHCIICHHUE, CBSI3aHHBIC
co cepoit 1 mapoM, IOCTPOSHUEM UX
CEUYCHUH MIO0CKOCTRIO

66

[Tpuknagabie 3aaa9u, CBSI3aHHbIE CO chepoit
U I1apoM

67

[ToBTOpEHUE: OKPYKHOCTH HA TIIOCKOCTH,
BBIUNCJIICHUA B Opr)KHOCTI/I, CTaH[[apTHBIe
monoous

68

Paznuunsie KOM6I/IHaI_II/II/I TCJI BpallICHUSA U
MHOT'OIrpaHHUKOB

69

3agaun no teme "Tena U MOBEPXHOCTH
BpaieHus"




70

3agaun no Teme "Tena U MOBEPXHOCTH
BpaieHus"

71

KonTtponbHas padora "Tena u moBepXHOCTH
BpaiueHus"

72

O06BeM muuHapa. Teopema 06 00bEME
IPSIMOTO ITWJTHH]IPA

73

Boruncnenue 06bEMOB Tel ¢ TOMOIIbIO
onpenenéHHoro uaterpaiga. OobéM KoHyca

74

[Tnomaay 60KOBOH U MOTHOMN MOBEPXHOCTH
KOHyCa

75

CrepeomMeTpuiecKue 3a/1a4u, CBI3aHHBIC C
BBIYHCIICHHEM 00BEMOB ITUIMHAPA, KOHYCa

76

[Ipuknanneie 3aaaun o Teme "OO0bEMBI U
IJTOIIAAN TOBEpXHOCTEHN Ten"

7

O06wEéM mapa u mapoBoro cekropa. Teopema
00 00Bvéme mapa. [Tnomans chepsl.
CrepeoMeTpHUEeCKHEe 3a/1a4H, CBSI3aHHBIE C
BBIUMCIICHHEM 00BEMOB II1apa, MIapoOBOTO
CErMEeHTa U IIapOBOT0 CEKTOpa

78

[Ipuknanneie 3apauu o Teme "OO0bEMBI
Ten", cBsI3aHHBIE ¢ 00BEMOM I1apa 1
tomanbio ceprr. COOTHOMICHUS MEXKIY
TJIOMIA MU TTOBEPXHOCTEH U 00bEMaMK
IMOOOOHBIX TEI

79

[TomoOHBIE TENa B IPOCTPAHCTBE.
N3menenne 06bEMa mpu o 100UH.
CrepeomeTpHyecKHe 3a/1a4H, CBS3aHHBIC C




BBIUKCJICHHEM 00BEMOB TeJl U TIOIIAAEH
MTOBEPXHOCTEN

80

KonTponpHas padora "[1nomaam
MIOBEPXHOCTH M 00BEMBI KPYTIIBIX Ten"

81

JBmwxenus nmpoctpancTBa. OTOOpaKkeHHS.
JIBmxenus u paBeHCTBO puryp. O0mue
CBOMCTBA JBHKCHUM

82

Buabl nBukeHMit: napauienbHbI EPEHOC,
[EHTpaJIbHAsI CHMMETPHS, 3epKaIbHas
CUMMETpPHSI, TOBOPOT BOKPYT MPSMOi

83

[Ipeo6pazoBanus mogobus. [Ipsmast u cdepa
Ditnepa

84

I'eomeTpuueckue 3axaun Ha TPUMEHEHUE
IBIKEHUSA

85

Kontponbhas padota "BekTops! B
npocTpaHcTBe"

86

Ob6o6maromee noropenue 11 noHATUH U
MeTO10B Kypca reomerpun 10-11 knaccos,
cucremaTtusanus 3Hanuil: "[lapamienbHoCTh
MPSAMBIX U IJIOCKOCTEH B TPOCTpaHCTBE"

87

Ob6o6maromee nosropenue 11 noHATU U
MeTo10B Kypca reomerpun 10-11 knaccos,
cucTemMaTu3anus 3HaHuil: "BekTopsl B
npocTpaHcTBe"

88

Ob6o6maromee nosropenue 11 noHATUH U
MeTo10B Kypca reomerpun 10-11 knaccos,
cUCTeMaTH3alys 3HaHUii: "BekTopsl B




npocTpaHcTBe"

89

Ob6o6maromee noropenue 11 noHATU U
MeTO10B Kypca reomerpun 10-11 kmnaccos,
cucreMarusanus 3HaHuil: "O0bem
MHOTOTrpaHHHKaA"

90

O6o06maromee moBTopeHue 11 moHITHI 1
MeTO10B Kypca reomerpun 10-11 knaccos,
cucremaTusaius 3Hanuii: "O0bem
MHOTOTrpaHHHKaA"

91

O6o06maromee moBTopeHue 11 moHITHI 1
MeTo10B Kypca reometrpun 10—-11 kmaccos,
cucreMaruzanus 3Hanuil: "[lnomanu
MIOBEPXHOCTH M 00BEMBI KPYTIIBIX Ten"

92

O6o06maromee moBTopeHue 11 moHITHI 1
MeTo10B Kypca reometrpun 10—-11 kmaccos,
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MNOACHUTEJBHASA 3AIINCKA

Y4eOHbiii kypc «BeposTHOCTP M CTaTUCTUKa» YIAyOJIEHHOTO YPOBHS
SBJIIETCSI TPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yIIIyOJIEHHOTO YPOBHSI Ha YPOBHE cpeaHero oOiero oopa3zoBanus. YUeOHbIN Kypc
npeaHa3HadyeH JJisi OpMUPOBAHUS y 00YHAIOIIUXCSl CTATUCTUUECKOW KYJIbTYPhI U
NOHUMAaHUS POJIM TEOPUU BEPOSITHOCTEM KaK MaTeMAaTHYECKOrO MHCTPYMEHTA IS
W3Y4YCHUSI CIy4YaWHBIX COOBITHUH, BETWYMH W TpolieccoB. [lpu m3yueHunm Kypca
oforamarmTcsi TpeACcTaBIeHHUs OOydalmMXcd O METoAax HCCIeNOBaHUs
U3MEHUYMBOTO MHpPA, PaA3BUBACTCA NOHUMAHUE 3HAYMMOCTH U  OOIIHOCTHU
MaTEMaTUYECKUX METOJOB MO3HAHUS KaK HEOTBEMJIEMOW YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

ConmepxaHue ydeOHOrO Kypca HampaBiIeHO Ha 3aKpeIlUIeHHE 3HaHWM,
MOJIYYEHHBIX MPU U3yUYEHUH Kypca Ha YPOBHE OCHOBHOTO O0IIero oOpa3oBaHus, U
Ha pa3BUTHE MPEACTABICHHUN O CIyYalHBIX BEJIMYMHAX U B3aAUMOCBA3AX MEXKIY
HUMHU Ha Ba)KHBIX MPUMEpax, CIOKEThI KOTOPBIX MOYEPITHYTHI U3 OKPYKAKOLIETO
mupa. B pesynbrare y 00ydarommxcs 10JKHO c(hOPMUPOBATHCS NPEICTABICHUE O
HanoOoJiee yoTpeOUTENbHBIX U OOIIUX MaTeMaTHYECKUX MOJEIISAX, UCIIOIb3YEMBIX
JUIsL  ONMCAHUSl  AHTPONOMETPUYECKUX U JIeMOrpaUuecKux  BEJIUYMH,
NOTPEUIHOCTE B pa3jIMYHbIE pOJA H3MEPEHUSX, UIMTEIBHOCTU O€30TKa3HOU
paboThl TEXHUYECKUX YCTPOIMCTB, XapaKTEPUCTHUK MACCOBBIX SIBIICHUN U MPOIIECCOB
B oOmiecTBe. YUeOHBIM Kypc sIBsieTcs 0a30i JIi OCBOCHHS BEPOSTHOCTHO-
CTaTUCTUYECKUX METOJ0B, HEOOXOUMBIX CHEUUATUCTAM HE TOJbKO MHKEHEPHBIX
CHEUATbHOCTEH, HO TaKXe COLHUAJIbHBIX M TMCUXOJIOTHYECKUX, TOCKOJIbKY
COBpEMEHHbIE OOILIECTBEHHbIE HAYKH B 3HAUUTEIHHON MEpPE MCIOJIb3YIOT ammapar
aHanm3a OoJbIIKMX JaHHBIX. LleHTpanbHyI0 4YacTh yY4eOHOro Kypca 3aHHMaeT
oOCyXKJleHHe 3aKOHa OOJBIIMX Yucel — (PyHIAaMEHTAJIBbHOTO 3aKOHA IMPHUPOIbI,
MMEIOIIIETO MaTeEMaTHIECKYI0 (hOpMaIU3aIHIO.

B cooTBeTcTBMM € YyKa3aHHBIMU LI€JISIMU B CTPYKType Yy4eOHOro Kypca
«BeposiTHOCTP M CTaTUCTHMKAa» Ha YIrIyOJEHHOM YPOBHE BBIJIEJICHBI OCHOBHBIE
coziepkarenbHble TMHUU: «CiyyaiiHbie COOBITHS U BeposiTHOCTU» U «CiyyaliHbie
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID».

[ToMuMO OCHOBHBIX JIMHUW B y4€OHBIH KypC BKJIIOUEHBI 3JIEMEHTHI TEOPUHU
rpagoB U TEOpPUHU MHOXKECTB, HEOOXOIUMBbIE [JIsi MOJHOILIEHHOTO OCBOEHUS
MaTepuaia JaHHOTO YYeOHOTO Kypca M CMEXKHBIX MAaTEMaTHYECKHX Yy4eOHBIX
KYpCOB.

Copnepxanue muHuM «CrydailHble COOBITHSI M BEPOSITHOCTHY  CIIY)KUT
OCHOBOW 171 (pOpMHUpOBaHUSI MPEACTABICHUN O paclpeleseHUuH BepOosITHOCTEN
MEKly 3HAYCHHUSAMH CIyYalHBIX BEJIMYMH. Ba)KHYIO 4acTh B 3TOU CONEPKATEIBHON
JVHUM 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 U OMHOMHUAIBHOTO paclpeieseHU U



3HAKOMCTBO C UX HEINPEPHIBHBIMU aHAJIOraMU — MOKAa3aTeJIbHBIM M HOPMaJIbHBIM
pacnpeneneHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMUA  CIyYalHbIMU BEJIWYMHAMHU U
pacHpeneNeHus MY, aKIEHTUPYIOT BHUMAaHUE OOY4YalOIIMXCSl HA ONMCAHUM M
U3YYEHUHU CIIyYalHBIX SIBJICHUN C MOMOIIBIO HENpPEphIBHBIX (yHKIUH. OCHOBHOE
BHUMAaHHE YEISIETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PACIIPEAECICHUSM.

B yuebHOM Kypce mpemycMaTpuBaeTcss O3HAKOMUTEIbHOE HM3YUYEHHE CBS3H
MEXIy CIy4yallHbIMH BEJIMYMHAMU M ONMCAHHE JTOM CBSI3U C ITOMOIIBIO
KO3 puIMEHTa KOpPpEIsLUMU M €ro BbIOOPOYHOIO aHANOra. OTHU DIIEMEHTHI
COJIep’KaHus pa3BUBAIOT TeMY «JlMarpaMmbl pacCEUBAHUSD), U3yUEHHYIO Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHMs, 1 BO MHOIOM OIMPAIOTCS Ha CBEACHUS U3
KypCOB aireOpbl U TEOMETPHH.

Emé oamH osneMeHT  coaepXkKaHMs, KOTOpBIM  IpeiaraeTcss  Ha
O03HAKOMHUTEJIbHOM YPOBHE — IIOCJIEOBATEIbHOCTh CIy4alHbIX HE3aBUCHMBIX
COOBITHI, HACTYNAIOIINX B €IUHUIYy BpeMeHH. O3HaKOMJICHHE C pacipeieIeHuEeM
BEPOATHOCTEM KOJMYECTBAa TAaKUX COOBITUH HOCHUT DPa3BUBAIOIIUN XapakTep H
ABJIACTCS aKTyaJIbHBIM JJIsl OyIyluX aOMTYpHEHTOB, MOCTYHAIOMIMX Ha y4eOHbIE
CHEIMAJIBHOCTH, CBS3aHHBIE C OOLIECTBEHHBIMH HayKaMH, IICUXOJOTHMEN U
YIPABIECHUEM.

Ha wu3yuenune yuebHoro kypca «BeposiTHOCTP U CTaTUCTUKa» Ha
yriayOneHHoM ypoBHE oTBojauTcsi 68 uacoB: B 10 kmacce — 34 uaca (1 wac B
Hegneno), B 11 knacce — 34 yaca (1 gac B Hezeno).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

I'pad, cBsa3ubIi rpad, myTH B rpade: ukisl u nenu. CteneHb (BaJICHTHOCTS)
BepiuHbL. ['padsl Ha miockocTh. [lepeBbs.

CnyyaliHble SKCTIIEpUMEHTHI (OTBITHI) U Cy4YalHbIE COOBITUSI. DIIEMEHTAPHBIE
coObITust (Mcxonbl). BeposiTHOCTH CitydallHOTO cOOBITHA. BAM30CTh 4yacToThl U
BeposiTHOCTH ~ coObiTui.  Ciy4ailHbie  ONBITHI € PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMU.

Onepatuu Haj COOBITUSIMU: MepeceyeHue, 00beIMHEHUE, TPOTUBOIIOIOKHBIE
coowiTus. JInarpammel Ditnepa. DopmMyna CioKeHHs] BEpOSTHOCTEN.

VYcoBHAsE BEPOATHOCTb. Y MHOKEHHE BEPOSITHOCTEH. JlepeBO CiydalHOro
skcniepumenTa. Gopmyna nosHou BeposatHocTH. Popmyna balieca. HeszaBucumbie
COOBITHS.

bunapHbIii ciiydaiiHbIil onBIT (MCIIBITAHUE), YCIEX W Heyaauda. HezaBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUNA 10 MepBOro ycrnexa. [lepecranoBku
u (axtopuan. Yucno couertanmii. Tpeyrompuuk Ilackams. dopmyna OuHOMa
Herorona.

Cepust He3aBUCUMBIX HucnbITaHui bepuymnu. CnydaiiHelii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuaiiHass  BenuuuHa. Pacrnpenenenue  BeposTHocTeu.  [uarpamma
pacnpenenenus. Onepanuu Haja CllydailHBIMU BeMYMHAMU. buHapHas ciayvyaiHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM 4YHMCIE TE€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KJIIACC

CoBMeCTHOE pachpenesieHUe [BYX CiydalHbIX BeluuyuH. HeszaBucumbie
CIIy4aliHbIE€ BEJIMYHHBI.

MareMatuueckoe OXXUJAHUE CIIy4allHOW BEIWYMHBI (pacrpeiesieHus).
[Ipumepsl NMPUMEHEHUsT MaTeMAaTHYECKOro OXHUAAHUS (CTpaxOBaHHUE, JIOTEPEs).
MaremaTnueckoe oXuJaHue OMHApHOM Ciay4yailHOW BeIMYMHBL. MareMaTudeckoe
OKMJAaHUE CYMMBbl CIyYalHBIX BEJIMYMH. MaTeMaTH4ecKkoe  OXKUIaHUE
T€OMETPUYECKOT0 U OMHOMHAIBHOTO pacipeiesIeHUN.

Jlucnepcuss ¥ CTaHAAPTHOE  OTKJIOHEHHWE  CIIyYalHOM  BEJIMYHUHBI
(pactipenenenust). Jlucnepcust OuHapHOU CydaliHOW BeMUYMHBI. MaTeMaTtndeckoe
O0KUJAHUE TMPOU3BEIAECHUS M JUCHEPCUS CYMMBl HE3aBUCHMBIX CIy4alHBIX
BenuuuH.  [ucnepcuss M cTaHAapTHOE  OTKJIOHEHHWE  OMHOMHAIBLHOTO
pacnpenenenus. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUYECKOTO
pacrpenencHusl.



HepasenctBo YeOriméBa. Teopema YeOriméBa. Teopema bepuymnu. 3akon
Oonpmmx  uucen.  BwiOopounslii  Merox — uccneaoBaHui.  Bribopounbie
xapakTepucTuku. OneHNBaHNE BEPOSATHOCTU COOBITUS MO BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX TUITOTE3 C MOMOLIBIO U3YYEHHBIX PACIIPEICICHUMN.

HenpepbiBHbIe ciydaiiHbie BeJW4uHbL. [Ipumeppl. DyHKOHUSA IUIOTHOCTH
BEPOSATHOCTU pacmpenesieHus. PaBHOMepHoOe pacnpelneneHne M ero CBOMCTBA.
3ajauu, NIpUBOASILKE K MTOKA3aTEIIbHOMY pAacHpeIeiIeHUI0. 3a1aun, MIPUBOISAIINE K
HOPMAaJIbHOMY pacIpeieNICHHUIO. OyHKIHSA IJIOTHOCTH BEPOSTHOCTHU
MOKA3aTeJIbHOTO pacipeiesieHus, PYHKIUs MIIOTHOCTU BEPOSATHOCTH HOPMAIILHOTO
pacnpenenenns. OyHKIUA INIOTHOCTU U CBOKMCTBA HOPMAJIBHOTO PACIIPEACICHUSI.

[TocnenoBatenbHOCTh  OAMHOYHBIX  HE3aBUCHUMBIX  COOBITHHA.  3amayw,
IpUBOJAIINE K pacupenesennto Ilyaccona.

KoBapuanusa nByx ciuydailHeix BenuuuH. KoadduuueHt nuHenHOM
koppessiiud.  CoBMeCTHblE  HAOMIOJAEHUS JIBYX  BENWYMH. BblOOpouHBIN
kodhurreHT xoppemsuu. Paznuune MexIy JWHEWHOW CBS3BI0O U MPUYHMHHO-
CJIEICTBEHHOW CBA3bI0. JIMHENHAs perpeccusi, METOJ HAMMEHBIINX KBAAPATOB.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTDb M CTATUCTUKA» (YTJIYBJIEHHBI YPOBEHB) HA
YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMK 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOI'0  4Ji€HA  POCCUHCKOTO o0111eCTBA, MPEJACTABJICHUE O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHWS PA3IMYHBIX CTPYKTYp, SBICHUU,
NpoIeAyp TPaKIaHCKOro oOIiecTBa (BBIOOPHI, OMNPOCHI M JIPYTroe€), yMEHHe
B3aUMOJICCTBOBATh C COLUAJIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C WX
GYHKIUSIMHA 1 HA3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAKIAHCKOW MICHTHUYHOCTH, YBAXKEHUS K
MPONUIOMY M HACTOSIIIEMY POCCHUMCKOM MaTE€MaTHKH, IIEHHOCTHOE OTHOIICHUE K
JIOCTUKEHUAM POCCUUCKUX MAaTEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JIOCTIKCHHH B JAPYIMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:



OCO3HaHHE AYXOBHBIX LIEHHOCTEM POCCHICKOrO Hapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEIEHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKM M JEATEIBHOCTBIO YYEHOrO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYHUBOTO OYyAYIIEro;

4) 3cTeTH4eCKOr0o BOCIIUTAHMS

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]a4, PEIICHUN, PacCyXI€HUH, BOCIPUUMUYNBOCTD
K MaTEMaTUYECKUM aCIeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh YMEHHUS MPUMEHATH MaTeMaTH4YeCKUE 3HAaHUS B
MHTEepecax 3/10pOBOro U 06€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILICHHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTAHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OT/bIXa, peryispHas ¢u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHs, HHTEpeC K
paznuuHbiM  chepaM  Mpo(PecCHOHANIBHON  JIEATENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUE COBEpIIaTh OCO3HAHHBINA BHIOOP
Oynymei mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTreMaTH4ecKoMy  oOpa3oBaHUIO U
caM00Opa30BaHHI0 HA MPOTSHKEHWU BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 3a/1a4 MaTEMAaTUYECKON HAPaBICHHOCTH;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh  DKOJIOTMUECKOM  KYJIbTYpPhl, TOHUMAHUE BIMSHUS
COIIMAJIBHO-PKOHOMUYECKUX MPOLIECCOB HA COCTOSIHME NPUPOAHOW M COLMAIBHON
Cpelbl, 0CO3HaHHUE TTI00aIBHOTO XapaKTepa 3KOJOTHUYECKUX MPo0IeM, OpUeHTALIUs
HAa TPUMEHEHHE MAaTeMaTHYeCKUX 3HaHWM [JIs peleHust 3agad B 00JiacTu
OKpY>Karollled Cpenapl, IUIAHUPOBAHUE IIOCTYIIKOB W OLICHKH HMX BO3MOXHBIX
MOCIIEICTBUI [T OKPYIKAIOLIEN CPEBI;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSL HAyKH M OOIIECTBEHHOM  MpaKTUKH, [OHMMaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeJOBEHYECKON AesTeNbHOCTH, STanoB €€
pa3BUTHS M 3HAYUMOCTH JUIA PAa3BUTHUS LUBUJIW3ALMH, OBJAJCHHUE S3BIKOM
MaTE€MaTUKH ¥ MaTeMaTU4YeCKOW KYJbTypOM KakK CpEIACTBOM IIO3HAHUA MHpA,
TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYI0 U MCCIEIOBATEIbCKYIO JESITEIbHOCTD
WHIUBUYyaJIbHO U B TPYyIIIE.

METANIPEIMETHBIE PE3YJIBTATBI



Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA

ba3oBble jjornyeckue aeicTBus:

BBISIBISIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKHM MaTEMaTUYECKHUX
O0OBEKTOB, TMOHSATUH, OTHOIICHUH MEXAY MNOHATHUSMHU, (QOPMYIHPOBATH
onpeeeHus] MOHITHM, yCTaHABIMBATH CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKALIUHU,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH ITPOBOUMOTO aHAJIH3a;

BOCIPUHUMATh,  (GOPMYyIHMpPOBaTh U  MpPeoOpa3oBBIBATh  CYKICHUS:
YTBEPAUTEIbHBIE U OTPUIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOPEUHUS
B (pakrTax, JaHHBIX, HAOIIONACHUSIX U YTBEPXKICHUSX, MpeIjaratb KpUTEPUH JIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUN;

JenaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSTENIBHO AOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKICHUM
(OpsiMbI€ ¥ OT IPOTUBHOTO), BHICTPAUBATh ApTryMEHTAIINIO, IPUBOJIUTH TPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOIBL;

BbIOUpaTh crnoco0 pemieHus ydeOHOM 3amayu (CpaBHUBATh HECKOJBKO
BApUMAHTOB  pEIICHUsA, BbIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSITEJILHO BbIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTeIbCKUE 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUUE,  MNpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MO3ULIUI0, MHEHHUE;

IIPOBOJUTH CaMOCTOSITENIBHO CINTAHUPOBAHHBIA 3KCIEPUMEHT, HCCIIEJOBAHUE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUSI, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, SIBJICHUSIMU, TPOLIECCAMU;

CaMOCTOSITeNIbHO (OPMYJIMPOBAaTh OOOOIIEHUS W BBIBOJABI MO pe3yjbTaTam
OpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBaHUS, OLICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHU;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IPOLECCa, A TAaKKE BbIIBUTATh
MPEANOJIOAKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSIX.

Pa6oTa ¢ undpopmaunmeii:

BBISIBIISATH Je(UIIATHI MH(POPMAIIUH, JAHHBIX, HEOOXOIUMBIX JUIsi OTBETAa Ha
BOIIPOC U ISl pEUIEHUS 33/1a4H;

BBIOMPATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh M HUHTEPNPETUPOBATh HMH(POPMALMIO PA3NMUHBIX BUIOB U
dbopMm npeacTaBICHUS;



CTPYKTYypUpOBaTh HH(OpMAILIHIO, MPEACTABIATh €€ B PA3NUUYHBIX (HopMax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATh HaJEXKHOCTD uHbOopMaIuu 10 CaMOCTOSITEIIEHO
c(OpMYJINPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIEe 1eHCTBUS

OOmenmne:

BOCIIPUHUMATh U (hOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeassMH OOIIEHHUs, SICHO, TOYHO, T'PaMOTHO BBbIpaXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEIICHUS 3aJayd,
KOMMEHTHUPOBATH MOJTYYECHHBIN pe3ybTarT;

B X0Jie OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HAaIleJIEHHbIE Ha TIOHMCK
pElIeHUs, COIOCTaBIISITh CBOM CYXIEHUSA C CYXICHUSIMU JPYTUX YYaCTHUKOB
nuasnora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO IMO3UIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MIPECTABIATh PE3YIbTATHl PEIISHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpATh (opMaT BBICTYIUIEHUS € Yy4€TOM 3ajaad
MIPE3EHTAIlUN U OCOOEHHOCTEH ayIUTOPHH.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBHS

Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHUS 33Jauu, BHIOMPATh CIOCO0 pelieHus ¢
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUN ¢ y4ETOM HOBOW MH(OPMALIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHbBINH HHTELJICKT:

BJaJeTh HABbIKAMM  MO3HABATENbHON  pedrekcud Kak  OCO3HaHUs
COBEpILIAEMBIX JEHUCTBUM M MBICIUTEIBHBIX ITPOLECCOB, UX PE3YyJIbTATOB, BIAJETh
crnocobamM CaMOTIPOBEPKH, CaMOKOHTPOJSl Tpoliecca M pe3yibTaTa pEIIeHUs
MaTEeMaTUYECKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEIU U YCIOBUAM, OOBACHATh NPUUUHBI
JOCTUKEHUS] WIN HEJOCTUKEHUS PE3yIbTaTOB JESATEIIbHOCTH, HAXOUTh OLLUOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

CoBMmecTHast 1eATEJIbHOCTD:

IIOHMMATh U MCIOJIb30BaTh IPEUMYIIECTBA KOMAHIAHOW W WHIWBUILYAIBHOU
paboTel TIpHM pelmleHMd Y4eOHbIX 3a7ad, MPUHUMATh LEJIb COBMECTHOMU
NESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh



BUIBl paboOT, JOOroBapuBaThCS, OOCYXAAThb NPOLECC U pPe3ylbTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX ¢opMax padboTsl (0OCYKIaeHHs, 0OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» M HHBIC), BBIIOJHATH CBOIO 4YacTb paboOThl U
KOOPIMHUPOBATh CBOU JEHCTBUA C JAPYIMMH YJ€HAMU KOMAaHJbI, OLEHHBATbH
KayeCTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUIM, CHOPMYITHUPOBAHHBIM
y4aCTHUKaMU B3aUMOJCHCTBUSL.

ITPEAMETHBIE PE3YJ/IbTATDBI

K xonity 10 kiaacca oOyJaromuiicss HayduTCs:

CBOOOJHO OMEPUPOBATh MOHIATUSAMU: Tpad, MIOCKHM rpad, CBA3HBIN Tpad,
nyTh B Tpade, Iemb, IUKI, JEPEeBO, CTENEHb BEPIIMHBI, JCPEBO CIy4YalHOTO
IKCIIEPUMEHTA;

CBOOOJTHO OIEPUPOBATh TMOHATHSIMU: CIyYallHBIM SKCIEPUMEHT (OIBIT),
CIydaiiHO€ COOBITHE, PJIEMEHTAPHOE ClIydalHOe COOBITHE (RJIEMEHTApPHBIN HCXO.)
CIy4yallHOTO  ONBITa, HAXOAUTh BEPOSTHOCTH COOBITUH B  OMbITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU;

HaXOAUTh U (POPMYIUPOBATH COOBITUS: MEepeceueHrne, 00beINHEHNE JaHHbBIX
coObITUH, COOBITHE, MPOTHBOMNOJOKHOE JaHHOMY, HCIOJIb30BaTh JUArpaMMbl
Diisiepa, KOOPAMHATHYIO MPSAMYIO JJI PEIICHUs 3a7ad, MO0JIb30BaThCsl GopMyson
CJI0KEHUSI BEPOSITHOCTEH JIJIsl BEPOSITHOCTEN JBYX U TPEX CIyYalHBIX COOBITUIA;

ONEepUpoOBaTh  MOHSATUSIMHU:  YCIOBHAs  BEPOATHOCTb,  YMHOXKEHHE
BEPOATHOCTEH, HE3aBUCUMBIE COOBITHS, [EPEBO CIIy4alHOTO SKCIEPUMEHTA,
HaXOJIUTh BEPOSITHOCTU COOBITHMI C TOMOIIBIO MpaBUjia YMHOXKEHHS, JepeBa
CIIy4allHOTO OIBITA, MCIOJB30BaTh (OPMYITY MOJHON BEpPOSITHOCTH, (QopMyIy
Baiieca npu pemiennu 3aiay, onpeAesaTh HE3aBUCUMOCTh COOBITHII 1O hopMyIie U
10 OPTaHHU3aLUHU CIIyYalHOTO 3KCIIEPUMEHTA;

MPUMEHSATh HM3yYCHHBIE KOMOWHATOpPHBIC (GOPMYIBI IS TIEPEUUCICHUS
AJIIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHUI CIy4ailHOrO OMbITA, PEIICHUs
3a/1a4 10 TEOPUH BEPOSTHOCTEH;

CBOOOAHO ONEpUPOBATh MOHATUAMU: OWHAPHBIA  CIyYalWHBIA  OIBIT
(ucnpITaHuE), ycrnex M HeyJlaya, HEe3aBUCHMBbIE HCIBITAHUSA, CEpUsS HMCIBITAHUMH,
HAXOJIUTh BEPOSITHOCTH COOBITHI: B CEPUM HCIBITAHUNA [0 TEPBOrO ycrexa, B
cepuM HcnblTaHUN BepHyIu, B ONbITE, CBI3aHHOM CO CIIy4allHBIM BBIOOPOM M3
KOHEYHOM COBOKYITHOCTH;

CBOOOJHO OIEpUPOBAaTh MOHATUSAMU: ClydaiiHas BEJIMYMHA, paclpeleseHUue
BEPOATHOCTEH, JauMarpaMma paclpeneieHusi, OuHapHas cioy4yaiiHas BeJIWYHHA,
reoMeTpudecKoe, OMHOMHUAIILHOE pacIipe/iesieHue.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



OINIEpUPOBATh MOHATUSIMU: COBMECTHOE PACIPENCICHUE ABYX CIyYalHBIX
BEJTUYMH, UCIIOJIb30BaTh TAOIHITy COBMECTHOTO PACTPEISICHUS IBYX CITy4alHBIX
BEJIIMYUH JUIS BBIJCICHUS PACHPEACIICHUS KaXJIOW BEJIMYUHBI, OMNpPEACICHUA
HE3aBUCUMOCTH CIIyYalHbIX BEJIUYUH;

CBOOOJIHO ONEPUPOBATH MOHATUEM MATEMATHYECKOTO OXUAAHUS CIydyalHON
BEJIMYMHBI (pacnpeiesieHus), PUMEHITh CBOMCTBA MATEMAaTUYECKOTO OXHUIAaHUS
IpY pENICHUU 3a7a4, BEIYUCIISATh MATEMATHUYECKOE OXXKHJIaHWE OMHOMHAIBHOTO U
FEOMETPUYECKOTO PACIIPEICTICHUN;

CBOOOJIHO OMEpUPOBATH MOHSATUSMU: JAUCIIEPCUS, CTAaHJIAPTHOE OTKIOHEHUE
CIIy4YallHOM BEJIMYMHBI, NPUMEHSATh CBOMCTBA JHUCIIEPCUU CIIYYAWHOW BEJIMYWHBI
(pacnpenenieHus) OpHU PEIICHUM 3a]ay, BBIYUCIATH JUCIEPCUI0 W CTaHJIapTHOE
OTKJIOHCHHE TEOMETPUUECKOTO U ONHOMHUAIBHOTO PACIpPEICIICHUN;

BBIYHCIIATh BHIOOPOUYHBIE XaPaKTEPUCTUKU MO JAHHOW BHIOOPKE M OLICHUBATh
XapaKTEPUCTUKU T'€HEPAJIbHOM COBOKYMHOCTH JIaHHBIX IO  BBIOOPOYHBIM
xapaktepucTiukaM. OTeHUBaTh BEPOSITHOCTA COOBITUI M TPOBEPSITH MPOCTEHINNE
CTaTUCTUYECKUE THIOTE3bI, MOJIb3YSICh U3YUYEHHBIMU PACIIPEICIICHUSAMMU.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
AalMEeHOBAHU 0JINYECTBO YACOB JIEKTPOHHLIE
N H K C) ]
o
e pa3esioB U (undposbie)
n/ Bcer Kourposbn = Ilpakruuec
TeM oOpa3oBaTe/ibHbIE
n 0 ble padoThI KHe padoThl
NMPOrpamMMbl pecypcbl
https://resh.edu.ru/
https://uchebnik.mos.ru/catal
ogue
1 DIIEMEHTEI 3 https://education.yandex.ru/
TeopHuu rpagos home
https://uchi.ru
http://school-
collection.edu.ru/

. https://resh.edu.ru/
Cryuaiinbre https://uchebnik.mos.ru/catal
OITBITHI, osue

5 CIIy4daitHble 3 https://education.yandex.ru/
COOBITUA 1 home
BEPOATHOCTH https://uchi.ru
. http://school-
CcOOBITHI :
collection.edu.ru/
Omneparuu Haj
MHOKECTBAMU U
https://resh.edu.ru/
COOBITHAMH. https://uchebnik.mos.ru/catal
Crnoxenue u osue
YMHOKEHHE https://education.yandex.ru/
3 . 5 h
BEPOSITHOCTEH. ome
YV enoBHAS https://uchi.ru
http://school-
BEPOSATHOCTb. .
collection.edu.ru/
HezaBucumreie
CcOOBITUS
https://resh.edu.ru/
https://uchebnik.mos.ru/catal
DJIEMEHTEI Ogue
4 5 4 1 https://education.yandex.ru/
KOMOWHATOPHK home
2l https://uchi.ru
http://school-
collection.edu.ru/
Cepun https://resh.edu.ru/
TI0CIIEIOBATENb https://uchebnik.mos.ru/catal
5 HBIX 5 e
. https://education.yandex.ru/
UCHBITAaHUH. home
Ucnbrranus https://uchi.ru/



https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/

bepnymnu. http://school-
CryqaifHbIiA collection.edu.ru/
BBIOOD U3
KOHEYHOU
COBOKYITHOCTH
https://resh.edu.ru/
https://uchebnik.mos.ru/catal
N ogue
Caysaitibie https://education.yandex.ru/
BEIIMYMHBI K 14 home
pacTpeaeICHuA https://uchi.ru
http://school-
collection.edu.ru/
OBIIEE
KOJIMYECTBO 34
YACOBIIO

[TPOI'PAMME



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KIIACC

N HaunumvenoBan | KoJuudecTBO yacoB DJIeKTPOHHbIE
* HMe pa3uesioB H (undposbie)
n/ Bcer Koutpoabn  IIpakTuyeck
TeM oOpa3oBaTe/ibHbIE
n 0 ble padoThI ne padboTsbl
MPOrpamMmbl pecypcnl
https://resh.edu.ru/
https://uchebnik.mos.ru/catal
3aKkoH 2ol
1 PO 5 htjsz//education.vandex.ru/h
ome
1HACEIT https://uchi.ru
http://school-
collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catal
ogue
DeMeHTEI https://education.yandex.ru/h
2 MaTeEMAaTHUYECK 6 ome/
OH CTAaTUCTHUKH httos://uchi.ru
http://school-
collection.edu.ru/
HenpepriBHbIE
CIIy4aiiHble https://resh.edu.ru/
BeJIMYMHEL https://uchebnik.mos.ru/catal
ogue
(pacnipenencn https://education.yandex.ru/h
3 us), 4 ome/
MMOKa3aTeJIbHOE httos://uchi.ru
Y HOpMAaJIbHOE http://school-
pacnpenenesHu collection.edu.ru/
s
https://resh.edu.ru/
https://uchebnik.mos.ru/catal
ogue
4 Pacnpenenenu 5 https://education.yandex.ru/h
e Ilyaccona ome/
https://uchi.ru
http://school-
collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catal
ogue
CBﬂSBUMem'Hy https://education.yandex.ru/h
5 CITY9aifHBIMHU 6 ome/
BEJIMYMHAMU https://uchi.ru
http://school-
collection.edu.ru/



https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

https://resh.edu.ru/
https://uchebnik.mos.ru/catal

0606 ogue
OOLICHHUE H https://education.yandex.ru/h
cucTeMaTH3ail 11 ome/
WU 3HAHUHI https://uchi.ru
http://school-
collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catal
OBILEE OBUe
KOJIMUECTBO " https://education.yandex.ru/h
ome/
YACOBIIO https://uchi.ru
ITPOIT'PAMME http://school-

collection.edu.ru/



https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://education.yandex.ru/home/
https://education.yandex.ru/home/
https://uchi.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

ITOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne i/

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTtpoabHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JJIeKTPOHHbBIE
uudgposbie
o0pa3oBaTte/ibHbIE

pecypcbl

I'pad, cBa3HbI rpad, npeacraBieHne
3a/1a4¥ ¢ MOMOIIbI0 Tpada

Crenens (BaICHTHOCTD) BepiuHEbL. [1yTh B
rpade. Llenu v mUKIIBI

I'pads! Ha mockocTH. JlepeBo ciaydaifHOro
JKCIIEPUMEHTA

Cry4aifHble SKCTIEpUMEHTHI (OIBITHI) U
CIIy4aifHbIE COOBITUS. DIIEeMEHTaPHbBIE
COOBITHSI (UCXOIBI)

BeposTHOCTB citydaitHOTO COOBITHSI.
BeposiTHOCTH COOBITHH B OTIBITAX C
PaBHOBO3MOKHBIMU 3JI€MEHTaAPHBIMU
COOBITUSMHU

BeposiTHOCTB citydaitHOTO COOBITHSI.
BeposiTHOCTH COOBITHH B OTIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSMHU

[lepeceuenue, 00beAMHEHHE MHOXKECTB U
COOBITHH, TPOTHUBOITIOIOXKHBIC COOBITHSI.
dopmylia CI0KEHUS BEPOATHOCTEHN




VYciioBHast BEpOATHOCTh. Y MHOKEHHE

8 BeposiTHOCTeH. Dopmyra ycIIOBHON
BEPOSATHOCTH
VYciioBHast BEpOATHOCT. Y MHOXKEHHE

9 BeposTHOCTeH. DopMyna ycloBHON
BEPOSATHOCTH

10 ®opmysa NOTHONW BEPOSITHOCTH

11 ®dopwmyna baiieca. HezaBucnumbie coOObITHS

12 KomOunaTopHOE NpaBMiIo YMHOXKEHUSI.
[lepecTanoBku U pakTopuan

13 Uucno couerannii. Tpeyronpauk [Tackans

14 ®opmyna 6bunoma HeroToHa
Kontponbnas padota Nel: "I'padswi,

15 BEPOSITHOCTH, MHOXKECTBA,
KOMOMHaTOpHKa"
bunapHbIi cy4aiiHBIN ONBIT (MCTIBITAHUE),

16 ycnex u Heyaauda. HezaBucumeie
ucnbitanus. Cepusi HE3aBUCUMBIX
WCIIBITAHUH J0 MEPBOro ycrnexa

17 Cepust HE3aBUCUMBIX UCIIBITAHUM 10
MEPBOro ycrexa

18 Cepust He3aBUCUMBIX UCTIBITAHUN
bepnymm

19 CryqaifHbIN BBIOOP W3 KOHEUHOMH
COBOKYITHOCTH

20 [TpakTrueckast paboTa ¢ UCIOJIb30BAHUEM

AJICKTPOHHBIX TAOJIUII




21

Cnyuaiinas BenuuuHa. Pactipenenenue
BEpOATHOCTEH. Jlmarpamma pacrnpeneneHus

22

Onepauuu Haj ciaydyailHBIMU BEJTMYUHAMHU.
IIpumeps! pactipenenennii. bunapuas
Cy4aiiHas BEJIMYMHA

23

['eomeTpuueckoe pacnpeencHue.
buHomMuanbHOE pacnpeneneHue

24

MaremaTuueckoe OKHJAaHuEe CIy4ailHON
BenuurHBI. COBMECTHOE pacIipe/ie/iecHue
JIBYX CITyYallHBIX BEJTUYHH

25

HesaBucumpble cinyyaliHble BETMYUHBI.
CBoiicTBa MaTEMaTUYECKOTO OXKUJAHUS.
Marematuueckoe okuIanue OMHapHOM
CIIy4ailHOM BEJIUYUHBI

26

Marematuueckoe 0XHIaHNE
TCOMECTPHUICCKOI'0 U 6I/IHOMI/IaJIBHOFO
pacnpeneneHui

27

Jucnepcus U cTaHJapTHOE OTKIOHEHHE

28

Jucniepcust OMHApHOU ClydailHON
BeJIMYKUHBL. CBOWCTBA AUCTIEPCUU

29

MaremMaTuueckoe OXXHAaHUC
MMPOU3BCACHUA U JUCIICPCHUA CYMMBI
HE3aBUCHMBIX CJ'Iy‘I&fIHBIX BCJIIMYHH

30

[IpakTuyeckas paboTa ¢ UCIOIH30BAaHUEM
AIEKTPOHHBIX TAOJIHII

31

Jucnepcusi GMHOMHAIBHOTO
pacnipenenenus. [IpakTiueckas padoTa ¢




HCIIOJIB30BAHUEM JJICKTPOHHBIX Ta6J'II/II_[

32 O06o01IeHre U cUCTeMaTU3alus 3HAaHUN 1
Kontponbnast padora No2: "cnbiTanus
33 bepnymnu. CryqaifHbie BETUYHUHBI 1
pacnpeneneHus"
34 O06o01IeHre U cHCTeMaTU3alus 3HAaHUN 1
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTtpoabHubie

Bcero
padoThI

IIpakTH4eckue
padoTsI

JlaTa
H3yUYeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

Hepasencto YeOrimena. Teopema
YeoOnimeBa. Teopema bepuymnu. 3akoH
OOJIBIITUX YHCETT

Hepasencto YeOrimena. Teopema
Yeorpimesa. Teopema beprymm. 3akon
OOJIBIITUX YKCEeTT

Hepasencto YeObimena. Teopema
Yeorpimesa. Teopema beprymm. 3akon
0O0JIBIINX YKCe

Br160pouHBIN METOJT MCCIIEIOBAHMIA
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