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INOACHUTEJIBHAS 3AIINCKA

VYuebHblil Kypc «Anrebpa M Hayajlla MaTeMaTH4ECKOIO aHajau3a» SBISETCd OJAHMM U3 Hambonee
3HaYMMBIX B MPOTPaMMeE CpPeHEro o01ero oopa3oBaHus, MOCKOIBbKY, C OJHOW CTOPOHBI, OH 00ECIeYnBaCT
MHCTPYMEHTAJIbHYIO0 0a3y I M3Y4YE€HHs BCEX €CTECTBEHHO-HAayYHbIX KYpCOB, a C JPYrol CTOPOHBI,
(dopmupyeT J1ornyeckoe 1 abCTPaKTHOE MBILIUIEHUE 00Yy4atoUXCsl Ha YPOBHE, HEOOXOAMMOM JIJIsl OCBOCHUS
UH(POPMATUKH, OOIIECTBO3HAHUSA, UCTOPUH, CIIOBECHOCTH M APYI'MX JUCLUIUIMH. B pamkax TaHHOro yueOHOro
Kypca oOydarouirecs OBJIAJICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOH HAyKH, KOTOpas (OopMyIupyeT
CBOM JOCTIDKEHHSI B MaTeMaTHIECKOH (hopme.

VYuebHbIil Kypc anredOpsl M Hayal MaTeMaTHMYECKOI'O aHalIM3a 3aKJa/blBAa€T OCHOBY AJIS YCIELIHOI'O
OBJIa/ICHUS 3aKOHaMU (PU3MKH, XUMUU, OMOJIOTUHU, TOHUMAaHHsI OCHOBHBIX TEHJICHIIMHA pa3BUTUS SKOHOMHUKHU U
OOLIECTBEHHOM JKM3HU, II03BOJSIET OPUEHTUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCITOJIB30BaTh UX JUIS AajJbHEUIIEro 00Opa3oBaHMs M B MIOBCEIHEBHOW KU3HU. B TO
K€ BpeMsl OBJIaZiIcHHE aO0CTPaKTHBIMU U JIOTUYECKU CTPOTMMHU KOHCTPYKLIMAMHU alnreOpbl U MaTeMaTH4ECKOIO
aHalu3a pa3BUBAaeT YMEHHME HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JIOKa3bIBaTh
YTBEPXKICHHUsI C TIOMOIIbI0O HMHAYKIMM U paccyXJaTb JEeIyKTMBHO, HCIOJIb30BaTh 0000LIeHHE WU
KOHKPETHU3AIHI0, a0CTparupoBaHue U aHAIOTHIO, (POPMHUPYET KPEaTUBHOE M KPUTHUECKOE MBIIIIICHHE.

B xonme m3ydenus yueGHOro Kypca «Anrebpa W Hadyajga MaTeMaTHYECKOTO aHAJIN3a» O0yJarouIuecs
II0JIy4atOT HOBBIM ONBIT PELICHUS IMPUKIAIHBIX 3a/1ad, CaMOCTOSTEIBLHOIO IOCTPOEHUS MAaTEMaTHYECKUX
MOJZIEJIEM pEalbHbIX CHUTyaluid, HHTEPIpPETalud IIOJYYCHHBIX PELIECHUM, 3HAKOMATCS C IPUMEpPaMH
MaTEMaTUYECKNX 3aKOHOMEPHOCTEW B IMPHUPOJE, HAYKE U MCKYCCTBE, C BBIIAIOIIMMUCA MaTEMaTHYECKUMHU
OTKPBITHSIMHU U UX aBTOPaMH.

VY4eOHbIi Kypc 00J1a1aeT 3HaYUTEIbHBIM BOCIIUTATEIbHBIM OTEHIIMATIOM, KOTOPBII peann3yeTcs Kak
yepe3 y4yeOHBIH MaTepual, CoCOOCTBYIOIIMN ()OPMHPOBAHHIO HAYYHOI'O MHMPOBO33PEHHs, TaK U uepes3
cneniuky y4eOHOW NEATENbHOCTH, TPEOYIOIIeH MPOJOJDKATEIFHON  KOHIIGHTpAllMd BHUMAHMS,
CaMOCTOATENIBHOCTH, aKKyPaTHOCTH U OTBETCTBEHHOCTH 32 IOJIyYEHHBIN pe3ysbTarT.

B ocHoBe MeToiuKkK 00ydeHus aaredpe u HadajaaM MaTeMaTHUYeCKOro aHalu3a JISKUT JesITeTbHOCTHBIN
HOPUHIUI 00yUYEHHUS.

B crpykType yuebHOTO Kypca «Anredpa 1 Hauyajga MaTeMaTHYECKOI0 aHAJIN3a)» BBIJIEICHBI CIEAYIONINE
coJiepKaTebHO-MEeToANYecKre JTUHUM: «YHucna u BeruucieHus», «OyHkuuu u rpadpuxm», «YpaBHEHUS U
HepaBeHCTBa», «Hauama MareMarnuyeckoro asnanusa», «MHoxecTBa U JIoTMKa». Bce OCHOBHBIE
coJIepKaTeIbHO-METOJUUECKUE JINHUHU U3Y4aroTCs Ha IPOTSHKEHUH BYX JIET 00yYeHHs Ha YPOBHE CPEHETO
oOmiero o0pazoBaHus, €CTECTBEHHO JOMOJIHAS APYT ApYyra M MOCTENEHHO HACBIIIAsCh HOBBIMH TEMaMH U
paznenaMu. JlaHHBIN yueOHBINA KypC SBISETCS MHTETPaTUBHBIM, TOCKOJIBKY 00bEIUHSET B cebe coJepKaHue
HECKOJIbKUX MaTeMaTHYeCKUX JUCIUIUINH, TAaKUX Kak anre0pa, TPUTOHOMETpHs, MaTeMaTHYECKUI aHaIu3,
TEOpHsI MHOXKECTB, MaTeMaTudeckas Jioruka u japyrue. Ilo Mepe Toro kak oOydaromuecst OBIaeBalOT BCE
0oJjiee MIMPOKUM MaTeMaTHYECKUM ammnapaToM, y HUX MOCIIEI0BATEIbHO (POPMUPYETCS U COBEPILIEHCTBYETCS
YMEHHE CTPOUTh MATEMATHYECKYH) MOJEIb PEAJbHOW CUTYyallu, NPUMEHATh 3HAHUA, NOJIyYEHHBIE IIPH
U3yYeHUH Y4eOHOTO Kypca, JJIs PELIeHUs] CAaMOCTOATENbHO COPMYIMPOBAHHONW MaTeMaTHUECKOH 3a1a4H, a
3aT€M UHTEPIPETUPOBATH CBOM OTBET.

CopneprxaTenpHO-MeTOANYECKast TUHUS «HKcaa ¥ BBIUMCIIEHUS» 3aBepllaeT (OpMUPOBAHHE HABBIKOB
UCIIOJIb30BaHUs JICHCTBUTENBHBIX YUCEN, KOTOPOE ObIJIO HA4aTO Ha YPOBHE OCHOBHOT'O 001IEr0 00pa3oBaHusl.
Ha ypoBHe cpennero ooOmiero o0pa3zoBaHHMs 0co00€ BHHMMaHHUE yJenseTcss (OPMHUPOBAHHUIO HaBBIKOB
palnMoHaTBHBIX BEIYUCIICHHUH, BKIIOYAIOIINX B ce0s HCIIOJIb30BAaHUE PA3IMUHBIX (HOPM 3alMCH YUCIIA, yMEHUE
JieNaTh IPUKUIKY, BBITOIHATE NPUOINKEHHBIE BBIYUCIICHUS, OLIEHUBATh YUCIIOBBIC BBIPAXKEHUS, paboTaTh C
MaTeMaTHYECKUMH KOHCTaHTaMM. 3HAKOMble OOydarolMMCsS MHOXKECTBA HATypaJIbHBIX, LEJBIX,
paLMOHAIBHBIX U JEHCTBUTEIBHBIX YUCEN JOIMOJIHIIOTCI MHOKECTBOM KOMILUIEKCHBIX 4MCell. B kaxaoM u3



9THX MHOXECTB PaCCMaTPUBAIOTCS CBOMCTBEHHBIE €My CHIELM(PHUUECKHE 3a/1a41 U OIIEpaLliK: IeJIEHUE HallEeo,
ONEPUPOBAHME OCTAaTKAMHU HA MHOXKECTBE IIEJBIX YHCEN, OCOOble CBOWCTBA pAIlMOHAIBHBIX |
UppaLMOHATIBHBIX YHCEN, apu(MEeTHUECKUE ONepaIiy, a TAK)KE U3BJICUCHUE KOPHS HaTypalbHON CTENICHH Ha
MHO’KECTBE KOMIIJIEKCHBIX uncell. biiarogaps nociaenoBaTelbHOMY PACIIMPEHUIO KPYTra HCIIOJIb3YEMBIX YUCEIT
U 3HAKOMCTBY C BO3MOXXHOCTAMHM HX IPUMEHEHMs [UId pelleHMs] pa3IMuyHbIX 3anad (opmupyercs
IIPEJICTABICHUE O €IMHCTBE MAaTEMaTHUKM KaK HayKU M €€ poju B MOCTPOEHUU MOJENIEH peaJlbHOro MHUpa,
IIMPOKO HCTIONB3YIOTCSI 0000IIeHNEe 1 KOHKPETHU3AIHSI.

Jluansa «YpaBHEHMsI M HEPABEHCTBA» pealln3yercs Ha IPOTSHKEHUU BCEro OOy4YeHHs Ha YpOBHE
cpeaHero oOmero o0pa3oBaHMs, MOCKOIBKY B KaXIOM pasjene IIporpaMMel IpeayCMOTPEHO pelleHue
COOTBETCTBYIOIIMX 3a1ad. B pesynpTaTe oOyuarouiyecs OBJIAAEBAlOT PA3JIMYHBIMM METOAAMU PEIICHUS
palMoHaNbHBIX, UPPALMOHATBHBIX, TTOKA3aTENbHBIX, JOTApU(PMHUUECKUX U TPUTOHOMETPHUECKUX YPaBHEHHUH,
HEPAaBEHCTB W CHCTEM, a TakkKe 3ajad, colepkammx napaMerpbl. [lomydeHHblE yMEHUS ILHPOKO
UCIIOJIb3YIOTCS IPU UCCIIEJOBAHUU (PYHKIUI ¢ IOMOIIBIO IPOM3BOIHOM, IPH PEILICHUH IPUKIIAHBIX 3a]a4 U
3a1a4 Ha HaXOKACHWE HaWOOJBIINX W HAMMEHBUIMX 3HA4YeHUH (QyHKuuu. JaHHAs conmepkaTenbHast JTUHHS
BKIIIOYAaeT B cels Takke (popMupoBaHME yYMEHUWH BBIMONHATH pacy€rsl Mo (opmyiam, mpeoOpa3oBaHHUS
palOHaIbHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPAKEHUH, a TAKXKE BBIPAXKCHUM, COAEPKALLINX
crernieHd U Jjorapudmsl. biaronaps u3ydeHHIo anreOpandyeckoro MaTepuasa MPOUCXOAUT JalibHeiiiee
pa3BUTHE AITOPUTMUYECKOTO M a0CTPAKTHOTO MBIIUICHUSI OO0yYaromuxcs, (QOpPMHUPYIOTCS HABBIKU
JNENYKTUBHBIX DPACCYKIEHUHN, pabOThl ¢ CHUMBOJBHBIMU (pOpMaMH, IPEJICTABICHHUS 3aKOHOMEPHOCTEH U
3aBHCUMOCTEl B BUJI€ PAaBEHCTB M HEpaBEHCTB. Airedpa mpeiaraeT 3QQeKTHUBHbIE MHCTPYMEHTBI LIS
pELIEeHUs IPAaKTUYECKUX U €CTECTBEHHO-HAYYHbIX 3aJja4, HarJIJHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
A3bIKa HAyKU.

CopepxarenpHo-MeTonnyeckass JUHUS «DyHKIUMU U TpadUKU» TECHO MNEpPEryieTaeTcs ¢ IPYrUMH
JUHUASMHU Y4eOHOro Kypca, IOCKOJbKY B KakOM-TO CMBICIE 3aJa€T MOCJeN0BAaTeIbHOCTh H3Yy4EHUS
MmatepHaina. 3yuenue creneHHoM, moka3aTeabHOH, JJorapu(pMUyeckoit U TPUTOHOMETPUYECKUX (DYHKIUH, MX
CBOWCTB M Tpa(UKOB, UCHOJIb30BaHWE (YHKIMH U pelIeHHs 3a/1ad U3 JPYrMX y4eOHBIX HpPEAMETOB U
peaJIbHOM JKHM3HHM TECHO CBA3aHO KaK C MaTeMAaTHUYECKUM aHaJlM30M, TaK U C pPEUIeHHEM ypaBHEHUU M
HepaBeHCTB. [Ipu aTom O6osbloe BHUMaHuE yaenseTcss (OpMHpPOBAHUIO YMEHHS BbIpakaThb (popMyIamu
3aBHCUMOCTH MEXAY Pa3IUUYHBIMU BETMUYMHAMH, UCCIIEJ0BATh NOTYUYeHHbIe (DYHKIMH, CTPOUTH UX I'papUKH.
Matepuan 3Tol cofepKaTeIbHOM JIMHAN HALIEJICH Ha Pa3BUTUE YMEHHUM U HaBBIKOB, TIO3BOJISIOIINX BbIPAXKaTh
3aBUCHUMOCTH MEXJ1y BEIMYMHAMU B Pa3IMyHON (popme: aHANUTUUYECKOM, rpadguueckoil u cioBecHoM. Ero
W3y4YeHUE CIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K OOOOIIEHUIO H
KOHKPETHU3aL[1H, NCII0JIb30BaHUIO aHAIOT .

CopnepxarenpHas nuHUs «Havyama MaTeMaTH4eCKOro aHaiaM3a» MO3BOJSET CYLHIECTBEHHO PACIIUPUTH
KpYT Kak MaTeMaTHYeCKUX, TaK U MPUKIAIHBIX 3a/1a4, JOCTYIHBIX 00y4aromUMCs, TaK KaK Y HUX MOSBIISAETCS
BO3MOXXHOCTh CTPOUTH T'padUKU CIOKHBIX PYHKIUN, ONpeesTh UX HAUOOJbIINE U HAUMEHbIINE 3HaYCHMUS,
BBIYUCIIATh TUIOMAAd (GUryp W OOBEMBI Ted, HAXOAUTh CKOPOCTH M YCKOpPEHMs IpoueccoB. JlaHHas
coJiepKaTeNbHasl JIMHUS OTKPBIBAET HOBBIE BO3MOXHOCTHU ITOCTPOEHHSI MATEMAaTUYECKUX MOJENIEH pealbHbIX
CUTyallMd, TO3BOJSET HAaXOAUTh HaWiIyyllee pelIeHHEe B MPHUKIAJHBIX, B TOM YHCJIE COLHUAIBHO-
SKOHOMMYECKHUX, 3aJayaX. 3JHAKOMCTBO C OCHOBaMHM MaT€MaTHYECKOr0o aHajlu3a CIIOCOOCTBYET Pa3BUTHUIO
abCcTpaKkTHOT0, (OPMATBHO-JIOTUYECKOT0 U KPEaTUBHOI'O MBIIIJIEHUS, POPMUPOBAHUIO YMEHUI paclio3HaBaTh
NPOSIBJIICHUS 3aKOHOB MAaTEeMAaTUKU B HayKe, TEXHUKE U McKyccTBe. OOydaroniyecs y3HalOT O BbIIAIOMIUXCS
pe3yJibTaTax, NOJYyYEHHBIX B X0J1€ Pa3BUTUS MATEMAaTUKH KaK HayKH, U 00 UX aBTOpax.

CopneprxaTenpHO-MeTOANYECKAs TUHUS «MHOXECTBA U JIOTMKa» BKJIIOYAET B c€0s 3JIEMEHTBl TEOPUU
MHO’KECTB I MAaTEMaTUUECKON JIOTUKU. TeopeTUKO-MHOKECTBEHHBIE IIPEICTABICHUS IPOHU3BIBAIOT BECH Ky PC
IIKOJIBHOM MaTeMaTUKU M TpeiaraloT HauOoyiee YHUBEPCAIbHBIA S3bIK, OOBEAMHSIOUIMA BCE DPa3/eibl
MaTEMAaTHKU U €€ MIPUWIOKEHUH, OHH CBA3BIBAIOT PAa3HBIC MATEMAaTUYECKUE NUCLHUIIIMHBI U UX ITPUIIOKEHUS B
eanHoe nenoe. [ToaTomy BaXHO JaTh BO3MOKHOCTh 00yUaroIeMycs IOHUMATh TEOPETUKO-MHOKECTBEHHBIN
SI3bIK COBPEMEHHON MAaTEMAaTHKH M MCIOJb30BaTh €ro Ul BBIPAXKEHUS CBOMX MbICIEH. J[pyrum Ba’KHBIM
NPU3HAKOM MaTeMaTHKW KaK HAyKH CIIEAyeT NpU3HAaTh CBOMCTBEHHYIO €W CTPOrocTh OOOCHOBaHUU WU



CIIEZIOBaHUE ONPEACIEHHBIM MpaBWJIaM TIOCTPOCHHUSI JOKa3aTeNbCTB. 3HAKOMCTBO C AJIEMEHTaMH
MaTeMaTHYEeCKOM JTOTUKH CHOCO6CTBy€T PA3BUTHUIO JIOTUYCCKOTO MbBIINIJICHUA O6y‘l&IOH.[HXC5I, IIO3BOJISICT UM
CTPOUTHL CBOU PACCYKJACHUSA HA OCHOBC JIOTHYCCKUX ITPABUII, (I)OpMI/IpyCT HAaBbIKW KPUTUYCCKOT'O MBIIIJICHUA.

B ydeOHOM Kypce «Anredbpa W Havajga MaTeMaTHYECKOTO AaHajKM3a» IMPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICIIMPOBAaHMs, KOTOPbIE MPHU3BaHBI CHOCOOCTBOBATH (OPMHUPOBAHUIO HABBIKOB
MOCTPOCHUS MOJIENICH PeabHBIX CUTYaIlUH, UCCIICIOBAHMSI ATHX MOJEINICH ¢ MOMOINBIO anmnapara aareOpsl u
MAaTCMAaTUYCCKOI'0 aHaJIn3a, UHTCPIIPETANU IMOJTYYCHHBIX PC3YyJIbTATOB. Takue 3a1aHus BIIJICTCHBI B Ka)K,HBIﬁ
U3 pa3JesioB POTPAMMBI, IIOCKOJILKY BECh MaTeprall y4eOHOTO Kypca IUPOKO UCTIONB3YETCs ISl PeIICHHSI
NPUKIAAHBIX 3amad. [lpu pemieHMHM peanbHBIX NPAKTUYCCKHX 3a1a4  O0O0ydaroliuecss pa3BUBAIOT
HaOJII01aTEIbHOCTh, YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIOIb30BATH AHAJIOTHIO,
0000maTh M KOHKPETU3UPOBATh Mpodnemy. JleaTenpbHOCTh TO (HOPMHUPOBAHHWIO HABBIKOB PEIICHUS
NPUKIAJIHBIX 33/1a4 OPraHU3yeTCsl B MPOIECCe M3YyYeHHsS BCEX TeM ydeOHOro Kypca «AinreOpa W Havaia
MaTeMaTHYECKOTO aHAIIN3a).

Ha usyuenue yueOHOro Kypca «Anredpa u Hayajla MaTeMaTHUYEeCKOTO aHAJIN3a» OTBOJAUTCS 272 daca: B
10 knacce — 136 yacoB (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 yaca B HEJEINIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Panmonanbupie uncna. OOBIKHOBEHHBIE U JIECSATUYHBIE JPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHUs MPUKIaTHBIX 33/1a4 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uucia. Apudmernueckue
OIepalyy ¢ JECUCTBUTEIBHBIMU 4YHciIaMU. MOIyib NEMCTBUTENBHOIO YHUCIIA M €r0 CBOMCTBA.
[TpuOn>kE€HHbIE BBIYMCIICHHUS, IIpaBWJIa OKPYIJIEHMs, IPUKHUIKA U OLEHKAa pe3yJibTaTa
BBIYHCIICHUM.

Crenenb ¢ nenbM nokasateneM. bunom Herotona. VMcnonbs3oBanue noaxosieit popmbl
3anyucy JEHCTBUTENBHBIX YNCEN JUIsl pEIICHUs IPAKTUUECKUX 33]a4 U IPEJICTaBICHUS JaHHbIX.

ApudpmeTnuecknii KOpeHb HaTypajJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIECHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHbIC  HATypaTbHBIC JIOTAPUPMBI.

CuHycC, KOCUHYC, TaHT'€HC, KOTAHI'€HC YHCJIOBOIO0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHHUs] M HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHUsI-cIeACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHUS LETbIX U JPOOHO-pallMOHANIBHBIX YPaBHEHUN M HEPaBEHCTB.
MHorouseHsl OT OJHON IEPEMEHHOM. JleeHne MHOrowIeHa Ha MHOTO4YJIEH ¢ OcTaTKOM. Teopema
be3y. Muorousensl ¢ nensiMu ko3 dunrentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUN, COEPKAINX CTENEHU U KOPHH.

HppanmonaneHble ypaBHEHUSA. OCHOBHBIE METOBI PELICHHS UPPALMOHAIBHBIX YPABHEHUH.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUMN.

[TpeobpazoBanue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapudmuueckue ypaBHeHUS. OCHOBHBIE METOJbl pELIEHUS JIOTapu(pMUUIECKUX
YPaBHEHHUHU.

OcHoBHBIE TpUroHOMeTpudeckue (opmynel. I[IpeoOpaszoBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUI. PellleHre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemenne cucreMm INMHEWHBIX ypaBHEHUH. MaTpuma CUCTEMBI JIMHEWHBIX YpaBHEHHM.
Onpenenurens MaTtpuipl 2X2, €ro I€OMETPUUYECKUH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKIIAIHBIX 337]a4 ¢ TOMOIIbIO CUCTEMBI JIMHEWHBIX ypaBHeHUU. VccienoBanue nmocTpoeHHON
MOJIEH C MTOMOIIBIO0 MAaTPHUIL U ONIpeAETUTENEH.

ITocTpoeHne MaTeMaTHUECKUX MOJENIEH PEaJbHOM CUTyallUH C IOMOIIBIO YpPaBHEHWM U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHNI0 MaTEMaTHUECKUX 3aa4 U 3a/1a4
13 pa3InYHBIX 00JIacTel HAYKH U PEaTbHOM JKU3HHU.

DOyHKIUM 4 rpadpuKu

OyHKuuMs, crnocodbl 3amaHus (QyHkuuu. B3aummuo oOpatblie (yHkiuu. Kommosuius
¢yukuuit. I'paduk pyHkuuu. SnemeHTapHbIe IpeodpazoBaHus rpaduKoB (PyHKIHIA.



OO6nacth onpeaeneHnss 1 MHOXKECTBO 3HaueHni GyHkuu. Hynu dynkumun. [TpomexyTku
3HaKonocTosHcTBa. YETHbie n HeuéTHble QyHKuMU. llepuogmueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcUMyMbl 1 MUHHUMYMBbI (pyHKImH. Hanbomnbinee 1 HauMeHbIee
3HaYeHUs PYHKIMHU Ha IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS (PYHKIMH. DIIEMEHTapHOE UCCIIEIOBaHNUE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast GpyHKIMS ¢ HATypaJbHBIM M IENBIM TOKa3zarenem. E€ cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTemeHu Kak (PyHKIMU OOpaTHOM CTENEHU C HaTypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKIUH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKUUH U pelICHUs yPaBHEHHH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OMNpPEIEICHUE TPUTOHOMETPUYECKUX  (pyHKIUH
YHMCJIIOBOI'O apIyMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B pEalIbHBIX IpoIeccax U sABIeHUsX. I paduku pearbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTH4eckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
WHIYKUMA. MOHOTOHHBIE M OrpaHUYECHHBIC IIOCIIENOBATEIBHOCTH. MCTOpHS BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIn3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

ApudmeTrndeckas W reoMeTpuueckas mporpeccud.  beckoHeyHo — yObIBaroImas
reomerpuueckas nporpeccus. Cymma 0ecCKOHEUHO YOBIBAIOILIEH IeOMETPHUECKOW MpPOrpecCu.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yumcno e. dDopMyna CIOXKHBIX MPOLIEHTOB.
Hcrnonbs30BaHne NMPOTpECCUN Il pELIEHUS PEANIBHBIX 3314 PUKIIAHOIO XapaKTepa.

HenpepriBable pyHKIIMU 1 UX cBOicTBa. To4YkHM pa3pbiBa. ACUMITOTHI TpaduKOB PYHKIIHUH.
CpoiicTBa (hyHKIMI HENpepbIBHBIX Ha OTpe3Ke. MeToJl MHTEPBAJIOB sl peIIeHUs] HEPaBEHCTB.
[TprMeHeHre CBOMCTB HENPEPHIBHBIX (PYHKIIU [Tl peIIeHus 3a1a4.

[lepBas u BTOpas npousBoaHbie GyHKIHH. OnpenencHue, TeOMeTPUISCKUM U PU3MUECKHI
CMBICT POU3BOAHON. YpaBHEHUE KAacaTeNbHOUN K rpa@uKy QyHKIIHH.

[Tpou3sBoHbIE 311eMeHTapHBIX GYHKIMN. [Ipon3BOIHAS CYyMMBI, TPOU3BEICHHSI, YACTHOTO U
KOMIO3UINH (YHKINH.

MHo:KkecTBa M JIOTHKA

MHOXeCTBO, omnepaluy HajJ MHOXECTBAaMU M UX CBOMcCTBa. /[narpammel Diinepa—BeHHa.
IIpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO ammapara I ONHUCAHMs PEaIbHBIX IMPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YU€OHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KJIACC

Yuciaa 1 BLIYMCTIEHUS

Harypanbabie u 1mensle uncna. [lpuMeHeHuMe NPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOospmmi oot nemutens (nanee — HOJl) m Hanmensee obmee kpatHoe (mamee — HOK),
OCTaTKOB TI0 MOJTYJIIO, airopuT™Ma EBKHIa 1715 pereHus 3a1a4 B EJIbIX YUCIIax.

KommuiekcHple uymcna. AnreOpandeckas W TpUTOHOMETpuueckas (opmbl 3ammcu
KOMIUIEKCHOTO YuCiIa. ApupMETHUECKHE ONEpalud ¢ KOMIUIEKCHBIME Ynciamu. M300paxkeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIAUHATHOM mtockocTh. Popmyna Myaspa. KopHu N-oii cTtenenu u3



KOMIUIEKCHOro uucia. IlpuMeHeHne KOMIUIEKCHBIX 4YHced M pelleHus (U3NYEeCKUX U
r€OMETPUYECKUX 3a/1a4.

YpaBHeHusI 1 HepaBeHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHU U HEPABEHCTB. PABHOCWIIBHBIE CHCTEMBI U CHCTEMBI-
CIIeCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p KOpHEW TPUTOHOMETPUYECKUX YPABHEHHIl C IOMOIIBIO TPUTOHOMETPUYECKON
OKPY’KHOCTH. PenieHue TpuroHoMeTpuyeCKuX HEPaBEHCTB.

OCHOBHBIE METO/IbI PELLICHUS [T0KA3aTEeIbHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/IBI PELLICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHHS CUCTEM U COBOKYITHOCTEN palllOHAJIbHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPABHEHHH.

YpaBHEHMS1, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3aJa4 M3 Pa3IUYHBIX OOJIACTeH HAyKM W PEATbHON >KU3HM, WHTEPHpETAlrs IOJyYeHHBIX
pe3yJIbTaToB.

DOyHKIUH U rpauKu

I'padux xomnozuuuu QyHkuuit. ['eomerpuueckue oOpas3bl ypaBHEHUH U HEpaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U Tpa(uKH.

I'paduueckue MeTOIbI pelIeHUs ypaBHEHHUI U HEpaBEeHCTB. I'paduueckrie MeTo bl perieHus
3a/1a4 ¢ mapaMeTpamH.

Ucnonbp3zoBanue rpadukoB (QPyHKIUN 7 HCCIEIOBAHUSA TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U PEeaIbHON KU3HU.

Havana maTeMaTH4ecKOro aHaJmu3a

[TprMeHeHne MPOU3BOIHON K UCCIEIOBAaHUIO (PYHKIIUH HA MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxoxnaenne HauboIbI1er0 1 HAUMEHbBILIEr0 3HAYEHU I HEeNpepbIBHOW (DyHKIIMK Ha OTPE3KE.

IIppuMeHeHrne NpPOW3BOJHOM [UISl HAxXOKJEHHs HAWIy4lIero pPEIICHHWs B INPUKIAIHBIX
3ajadax, A OINpEJeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3adaHHOro (opMyiod wuiu
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBoOOpa3HbIX. [lepBooOpaszHbie AeMEHTapHBIX
byuxuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpajia. BelducieHre onpenenéHHoro nHTerpaina
no ¢popmyine Hetorona-Jleitoauna.

[IpumeHeHune wWHTErpana Uil HAXOXKJIEHHUS IUIOMAaAeld IJIOCKUX @uryp u o0bEMOB
F€OMETPUYECKUX TEII.

[Tpumeps! pemennit AuddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOIEIMPOBaHNE
peabHBIX MPOLIECCOB C MOMOIIBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O KYPCA «AJI'EBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJIHEI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCKOr0 BOCIUTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAAHCKON MO3UIMHM OOYYaIOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHMCKOTO OOIIecTBa, IPEACTABICHHE O MAaTeMAaTHYeCKMX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYD, ABJICHHUMN, IPOLETYP TPAXKIAAHCKOTO 00IIEcTBa (BBIOOPHI, OIPOCHI U IPYTOE), YMEHHE
B3aMMOJICHCTBOBATH C COLMATBLHBIMA HHCTUTYTAMH B COOTBETCTBUU C X (DYHKIUSMU ¥ HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUICKON TpakIaHCKOH WIACHTHUYHOCTH, YBOXKEHUS K MPOLUIOMY H
HACTOAILIEMY POCCUMCKOM MaTEMAaTHKH, LIEHHOCTHOE OTHOUIEHHWE K JOCTHUKEHHSIM POCCHICKHX
MaT€MaTUKOB M POCCUUCKOM MATEMaTHYECKOM IIKOJbI, HUCIOJIb30BAaHUE ATHUX JOCTUKEHHN B JPYruUx
HayKaX, TEXHOJIOTUSX, cpepax SIKOHOMHKHY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHME JTYXOBHBIX IICHHOCTEH POCCHICKOTO Hapoja, CPOpPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMUsI, STUYECKOTO TOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM JOCTH)KCHUN HAyKu U
JESTENIbHOCTBIO YUYEHOT0, 0OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIero;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIOYas OSCTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEUICHUH, pacCy JICHHI, BOCIPUUMUYUBOCTh K MATEMAaTHYECKUM acCleKTaM Pa3IuIHBIX
BUJIOB UCKYCCTBA;

5) pusuveckoro BOCNUTAHMSA:

c(hOpMUPOBAHHOCTh YMEHHSI TPUMEHSITh MaTeMaTUYeCKHe 3HaHMUS B WHTEpecax 3J0pOBOTO U
Oe3zomacHOTO OOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 30pPOBBIO (3I0pOBOE MHUTAHUE,
cOaNmaHCUPOBAHHBIM PEXUM 3aHATUA M OTAbIXa, PEryJsipHas (u3MuUecKas aKTUBHOCTB), (pusmueckoe
COBEPILIECHCTBOBAHUE MIPH 3aHATUAX CIOPTUBHO-03/I0POBUTEILHOMN JAESATENBHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TpPYIAy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, WHTEpPEC K pas3audHbM chepam
po(hecCHOHANBEHOM JIEATENILHOCTH, CBSI3aHHBIM C MATEMAaTUKON U €€ MPUIIOKESHUSIMH, YMEHHE COBEPIIATh
OCO3HAHHBII BBIOOp OyayIiel mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC IJIaHbI, TOTOBHOCTH
U CIOCOOHOCTh K MaTeMaTHUUEeCKOMY OOpa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKCHUHM BCEU KHU3HU,
TOTOBHOCTh K aKTHBHOMY YUYaCTHIO B PEIICHUHU MPAKTUUECKUX 3a/1a4 MAaTEMaTHUIECKON HAIIPaBICHHOCTH,

7) 3K0JIOTMYE€CKOT0 BOCTTUTAHUS

c(OPMHUPOBAHHOCTH IKOJIIOTUYECKON KYIbTYphI, TOHUMAHUE BIMSHHS COLUATBHO-IKOHOMHUYECKUX
MPOIIECCOB HA COCTOSIHHE TPUPOJHON M COIMATBHOW Cpefbl, OCO3HAaHHWE TI00aJbHOTO XapakTepa
9KOJIOTUYECKHUX MPOoOJIeM, OpUEHTAIMsI Ha IPUMEHEHHUE MaTEMaTHYECKUX 3HAHUWH I perIeHus 3a/1a4 B
o0JacTu OKpyKarollel cpeipl, MIaHUPOBAHUE MOCTYMKOB M OIEHKH WX BO3MOXKHBIX TOCIEACTBHUMA s
OKPYKaroIEe Cpebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH
¥ 00IIIECTBEHHOMN MTPAKTUKHU, TOHUMAaHNE MaTEMAaTHIECKON HAyKH KaK Cephbl 4eTIOBEUECKOH AeSITeNLHOCTH,
ATanoB €€ Pa3BUTHUS U 3HAYMMOCTHU MJisi PAa3BUTUS LMBWIM3AIMH, OBIAJCHHUE S3bIKOM MAaTEeMAaTUKH U



MaTeMaTUYeCKON KyJIbTypOol KaK CpPEeJCTBOM MO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO U
MCCJIEI0BATENBCKYIO IS TEIbHOCTh HHIMBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHBbIE YHHBePCcAJIbHbIE YueOHbIe el CTBUS

ba3oBble Jornyeckue aJeCTBUSA:

BBISIBIIAT M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH MATEMATHYECKUX OOBEKTOB, MOHSATHH,
OTHOIIICHUW MEXy TOHATHSAMH, (DOPMYIIUPOBATH ONPEICICHUS MIOHATHH, YCTAaHABINBATh CYIIECTBEHHBIN
MpHU3HAK KIACCU(PUKAIIUU, OCHOBAHHUSI JIJIsl 0OOOIICHUS U CPABHEHHUSI, KPUTEPUHU TTPOBOJAMMOTO aHAJIH3a,;

BOCIIPUHUMATh, (OPMYJIUPOBAaTH W  NIPEOOpPA30OBBIBATH  CYXKJICHUS: yTBEPAUTCIBHBIE W
OTpHUIATENIbHbIC, eAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPeUrs B (aKkTaX, JaHHBIX,
HAONIOZCHUSAX W YTBEPXKICHUAX, TMpejaratb KPUTEPUU [UJIsl BBISIBJICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMI;

Jenatb BBIBOJAbI C MCIOJIb30BAHMEM 3aKOHOB JIOTMKHM, JEAYKTHMBHBIX M HMHIYKTUBHBIX
YMO3aKJIFOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITEILHO JIOKa3aTeJIbCTBA MAaTEeMAaTHYECKUX YTBEPKICHUU (MpsIMbIE W OT
MPOTUBHOTO), BBICTPAUBATh APTYMEHTAIIMIO, MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYKJICHUS U BHIBObI;

BBIOUpaTh CMOCOO pelmieHus y4eOHOHM 3amaun (CpaBHUBAaTh HECKOJIBKO BapUAHTOB pELICHUS,
BBIOMPATh HanbOJIee MOIXOSANINN C YUETOM CAaMOCTOATENLHO BBIICICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabcKue AeiicTBHUSA:

MCIIOJIb30BATh BOIIPOCHI KaK UCCIIE0BATENECKUI MHCTPYMEHT MO3HAHUS, (POPMYITUPOBATH BOIIPOCHI,
dbukcupyoye TpoTUBOpedre, MpodieMy, yCTaHaBINBaTh HCKOMOE U JIaHHOE, (pOpMHpOBaTh TUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIIHAI0, MHEHHE;

MIPOBOJUTH CAMOCTOSTENBHO CIJITAHUPOBAHHBIN 3KCIIEPUMEHT, MCCIEAOBAHHUE MO YCTAHOBJICHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBICHUS, MPOIecca, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMU, SIBJICHUSIMH, TIPOIIECCAMH,

CaMOCTOSITENIbHO  (OPMYJUPOBaTh OOOOIIEHUS W BBIBOJABI IO pPE3yJibTaTaM MPOBEAEHHOTO
HAOJNIOZICHUSI, WCCIEAOBAHUS, OIEHWBATH JOCTOBEPHOCTHh IIOJYYEHHBIX pE3YyJIbTAaTOB, BBIBOJOB U
0000I1IEHHI;

IIPOTHO3UPOBATh BO3MOKHOE pPAa3BUTHE MPOLIECCA, @ TAKXKE BBIIBUTATh MPEANOJIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmeii:

BBISBIISTH AepUIMTH HHPOPMAINH, TaHHBIX, HEOOXOAMMBIX JIJI1 OTBETA Ha BOMPOC U IS PEIICHUS
3aJ1a4u;

BBIOMPATh MHGOPMAIINIO U3 UICTOYHUKOB Pa3JIMYHBIX TUIIOB, aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U
WHTEPIPETHPOBATh HH(POPMAITHIO PA3IMYHBIX BHIOB U (hOPM MPEICTABICHNUS,

CTPYKTypUpOBaTh HH(DOpMAIINIO, TPEACTaBIATh €€ B pasNUYHbIX (opmax, HILTIOCTPUPOBATH
rpaduvecKu;

OIICHUBATh HAJEKHOCTh HHPOPMAIIMH IO CAMOCTOSITEIbHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIE YueOHbI€ el CTBUS
Oomenne:



BOCIIPUHUMATh ¥ (POPMYJIHPOBATH CY)KJICHHS B COOTBETCTBUHU C YCIOBHSMH M IEISMH OOIICHUS,
SICHO, TOYHO, I'PaMOTHO BbIPpAKaThb CBOIO TOYKY 3PCHUA B YCTHBIX M INHCbMCHHBIX TCKCTAX, AaBaTb
MOACHCHUA 110 X0y PCIICHHUA 3aJa4u, KOMMCHTUPOBATDH HOHy‘IeHHBIfI pe3yibTar;

B X0/ 00CY)K/ICHHUS 33][aBaTh BOMPOCHI MO CYIIECTBY 00CYXKIaeMO# TeMbI, MPOOJIEMBI, peIIacMoi
3a7la4M, BBICKA3bIBaTh WJICH, HAICJICHHBIC HA MOWCK PEIICHUS, COMOCTABIATH CBOU CYXKICHHS C
CYKIEHUSMH IPYIHMX YYaCTHUKOB Maora, oOHapyXMUBaTh pa3In4Me U CXO/CTBO MO3ULINN, B KOPPEKTHOM
dbopme hopMyIUpPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

OpPEJICTABIATh  PE3yJbTaThl  pEIICHHs 3ajJa4d, OSKCICPHUMEHTa, HCCICIOBAHUS, MPOCKTa,
CaMOCTOSITENILHO BBIOMPATh (opMaT BBICTYIUICHHS C YY€TOM 3ajad MPE3CHTAlMd U OCOOCHHOCTEH
ayTUTOPHH.

PerynsiTuBHbIC YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBUS

Camoopranu3anus:

COCTABIIATH IUIAH, AJITOPUTM PEIICHUS 3a]1a4d, BBIOMPATh CIOCO0 pEeIICHHs ¢ YYETOM UMEIOIINXCS
pPECypcoB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTHPOBATh U KOPPEKTUPOBATh BapUAHTHI PEIICHUN C
y4€TOM HOBOI MH(OpMAIIHUH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTE/JIEKT:

BJIQ/IETh HABBIKAMM II03HABATEIbHOM pediekcuu Kak OCO3HaHMsI COBEpLIAEMBIX JAECUCTBUU U
MBICIUTENIBHBIX IPOLIECCOB, HX PE3YJbTaTOB, BIJIAJETh CIOCOOAMHM CAMONPOBEPKU, CAMOKOHTPOJIS
Ipoliecca U pe3yibTaTa peleHrs MaTeMaTHIYeCKOM 3a1a4u;

MPEeABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELIEHUH 3a7a4l, BHOCUTh KOPPEKTUBHI B
JIeSITEIbBHOCTh Ha OCHOBE HOBBIX O0OCTOSITENLCTB, IaHHBIX, HAWJICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE pPE3yJbTaTa LEIN U YCIOBUSAM, OOBSICHATh MPUUYMHBI JOCTHXKEHUS WIIH
HEJOCTH)KCHUS PE3YJIbTATOB JIEATEIBHOCTH, HAXOJUTh OIIHOKY, AaBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAas 1eSITETIbHOCTD:

MMOHUMATh ¥ UCIOJIB30BATh NMPEUMYIIECTBA KOMAHAHOW W MHANBUIYATLHON paOOThl IPH PEIICHUH
y4eOHBIX 3a]a4, IPUHUMATDH 1I€JIb COBMECTHOW N1€ATEIbHOCTH, TUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThl, pactipeAeNsiTh BUbI padoOT, JOTOBApUBATHCS, 00CYKIATh MPOLIECC U Pe3yabTaT padoThl, 000011aTh
MHEHHUSI HECKOJIBKUX JIIOJIEH;

y4acTBOBAaTh B IPYNNOBLIX Gopmax paboThl (00CyKaeHHUS, OOMEH MHEHHMH, «MO3TOBBIE IUTYPMBI» U
WHBIE), BBITIOJHATH CBOKO YaCTh paOOThI U KOOPJAUHUPOBATH CBOM JICHCTBHUSI C IPYTHUMH YJICHAMHU KOMaH/IbI,
OIICHUBATh Ka4eCTBO CBOETO BKJIaAa B OOIINI MPOAYKT IO KPUTEPHSIM, CHOPMYINPOBAHHBIM Y4aCTHUKAMHU
B3aUMO/ICUCTBUSI.

IHPEAMETHBIE PE3YJIbTATDBI

K koniy oOydenus B 10 kiiacce oOydaronuiicss MOMy4UT CIEAYIONINE MPEAMETHBIE Pe3yIbTaThl MO
OTJIEITbHBIM TeMaM paboUeil MporpaMMbl Y4€OHOTO Kypca « Anrebpa 1 Hadajla MaTeMaTHIeCKOTO aHATH3ay:

Yuca 1 BLIYUCTCHUS:

CBOOOZHO OMEPHPOBATh MOHITHSIMH: PAIIMOHAIBHOE YUCIIO, OECKOHEUYHAs Mephuoaudeckas qpoob,
MPOLICHTHI, UPPALMOHAILHOE YHUCJIO, MHOXECTBA PALMOHAIBHBIX M JACHUCTBUTEIBHBIX YHUCET, MOAYJb
JIEHCTBUTEIIFHOTO YHCIIA;

MPUMEHSATH APOOH U MIPOIICHTHI IS PEIICHHI MPUKIIATHBIX 33/1a4 U3 Pa3JIMUHbIX OTpaciiell 3HaHUH U
pEATbHOM )KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BBIYUCIICHHUS, MPAaBUJIa OKPYTIIECHUS, IPUKHUIKY U OIEHKY pe3yJbTara
BBIUMCIICHHI,



CBOOOZHO OMEpUpPOBATh MOHSITHEM: CTENEHb C IENBIM MOKa3aTeleM, HCIOIb30BaTh MOAXOSALIYIO
dbopMy 3amucH IEHCTBUTEIBHBIX YHCET IS PEIICHUS MPAKTUYSCKUX 3a/1a4 U MTPEICTABICHHUSI TAHHBIX;

CBOOOHO OMEPUPOBATH OHATHEM: apUPMETHUECKUN KOPEHb HATYPAIbHON CTETICHU;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM ITOKA3aTeNeM;

CBOOOJHO ONEpUPOBATH MOHATUAMU: Jorapu(dm ymcia, 1ecITUYHbIC U HATypaJbHbIE JOrapu(MBbI;

CBOOOHO OMEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHTEHC, KOTAHTCHC YHCIIOBOTO apTyMEHTa,

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOTO apryMEHTa.

YpaBHeHUs] 1 HEPABEHCTBA:

CBOOOZHO ONEpUPOBATHh TOHATUSMHU: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCHJIbHBIC
YpaBHEHUS U YPaBHEHUSI-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

MPUMEHSTh Pa3IMYHbIC METOIBI PEUICHHUS PallMOHAIBHBIX U APOOHO-palMOHAIBLHBIX ypaBHEHUH,
MPUMEHSTh METOJI MHTEPBAJIOB VISl PEIICHUsI HEPABEHCTB;

CBOOOJHO OMEpPUPOBATH MOHATHSAMHU: MHOTOUIEH OT OJHOM MEepEeMEHHOW, MHOTOYIEH C IeNbIMU
KOd(pUITMEHTaMH, KOPHH MHOTOUYWICHA, MIPUMEHSTH JIEJICHHE MHOTOWICHA HAa MHOTOWICH C OCTATKOM,
teopeMy be3y u Teopemy Buera s penienus 3aaay;

CBOOOZHO OMEPUPOBATH MOHATUSMU: CHUCTEMa JIMHEWHBIX ypaBHEHUU, MaTpulla, OMpEIeUTENb
MaTpuipl 2 X 2 M €ro reoMeTpUYEeCKUi CMBICH, HCIOJIb30BATh CBOMCTBA ONpeAenurens 2 X 2 nmus
BBIYHCIICHUS] €70 3HAYCHUS, TPUMEHSTh OMPEISIUTENN ISl PEIICHUs CUCTEMbI JTMHEUHBIX YpaBHEHUH,
MOJICJIUPOBATh pPEAIbHBIC CHUTyallMd C TOMOIIBI0O CHUCTEMbl JIMHEHHBIX YypaBHEHHUH, HCCIIEI0BAThH
MOCTPOCHHBIE MOJIENIN C TIOMOILBIO MATPUIL U OMPECUTENCH, UHTEPIPETUPOBATH MOMyUEHHBIH Pe3yNbTaT;

MCIIONIb30BaTh CBOMCTBA JEHCTBHI ¢ KOPHIMHU ISl MpeoOpa30oBaHusl BBIPAKEHUH;

BBITIOJIHSITh MPE0OpPa30BaHUS UYMCIOBBIX BBIPAKEHUN, COJEPKAIIUX CTEMEHH C PAMOHAIBHBIM
MOKa3aTeseM;

MCIIONIb30BaTh CBOMCTBA Jorapu(pMoB /i MpeoOpa3oBaHust JorapuPMUUECKUX BBIPAKECHHUIA;

CBOOOZHO OMNEpHpPOBaTh MOHATHAMH: HppallMOHANBHBIE, TOKa3aTelbHbIE U JIOTapu(pMUYECKHE
ypaBHEHUsI, HAXOJUTh UX PEIICHUs C TTOMOIIbI PABHOCUJILHBIX MEPEXOI0B UM OCYIIECTBIISIST TIPOBEPKY
KOpHEH;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpHYECKHe (POpMYITbI ATl IPeoOpa3oBaHuUsl TPUTOHOMETPUUECKUX
BBIPAKECHUI;

CBOOOJIHO OTIEPUPOBATH MOHSATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHE, NMPUMEHATh HEOOXOIUMBIE
(bOpPMYIIBI 7151 PEIIEHUSI OCHOBHBIX TUIIOB TPUTOHOMETPHUECKUX YPaBHEHU;

MOJICTTMPOBATh PEATbHBIE CUTyallMM Ha S3BIKE aireOpbl, COCTaBISATh BBIPAKEHHUS, YpPaBHEHUS,
HEpaBEHCTBA M0 YCJOBHUIO 3a/layd, MCCIIEOBAaTh MOCTPOEHHBIE MOJEIN C HWCIOJIb30BAHMEM arlapara
anreopswl.

DyHKIUHN U TPaPUKH:

CBOOOJHO OINEPUPOBATH MOHATUSMU: (YHKIUS, CIIOCOOBI 3a7aHUs (PYHKIIMH, B3aMMHO OOpaTHBIE
byHKIMM, KoMmo3uius (GyHKIUH, rpaduk (yHKIUU, BBIIOIHATH AJIEMEHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKINIA;

CBOOOJTHO OMIEPUPOBATH MOHATHSAMH: 00JIACTH OTPEICIICHHS U MHOKECTBO 3HaUCHUN QYHKIINH, HYJIN
GYHKITUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: YETHBIC W HEUETHBIC (DYHKIIHUU, MEPHOIUYECKHE (PYHKIIHH,
MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMbl U MUHUMYMBI QYHKIIUHU, HAauOOJIbIlIee 1 HaUMEHbIIIEe
3HaYeHUe PYHKIIMU Ha TIPOMEXKYTKE;

CBOOOIHO OMEPHPOBATH MOHSATHUSAMU: CTEIIEHHAsT (PYHKIHSI C HATYPATbHBIM U LIETBIM MOKAa3aTelIeM,
rpaduk cTerneHHOW (YHKIMU C HATypaJIbHBIM U IIEJIBIM TOKa3aTesneM, rpauk KOpHS N-0i CTENEeHU Kak
GbyHKIMHA 00OpaTHOW CTEMEHU C HATypaJbHBIM ITOKa3aTeleM;



OTIEpUPOBATh TIOHATHSAMU: JIMHEWHAs, KBaJpaTU4YHAsT U APOOHO-TMHEHHas (yHKIIMH, BBITIOJHATH
DJIEMEHTAPHOE MCCIIE0BAHNE U TIOCTPOSHUE UX TPAPUKOB;

CBOOOIHO OMEpUPOBATH MOHITHIMHU: TIOKa3aTeNbHAs U JIorapupMudeckas GyHKIIUU, KX CBOMCTBA U
rpaduKH, UCIIOIB30BaTh UX TPadUKH I PEIICHUS YPAaBHCHHI;

CBOOOJIHO  OIEPUPOBATh MMOHATHUSAMH: TPUTOHOMETPHYECKAsT  OKPYXHOCTh, ONpEICICHUE
TPUTOHOMETPUYECKHUX (PYHKIMI YUCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh TpapuKu (PYHKIIMHA IS UCCIICOBAHMS MPOIECCOB U 3aBUCUMOCTEH TPU PEUICHUH
3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB M PeaabHOM JKM3HU, BhIpaXKaTh (HOPMYJaMU 3aBUCUMOCTH MEXTY
BEIIMYMHAMU,

Hauyana MaTeMaTH4eCKOro aHAJIu3a:

CBOOOIHO OMEPUPOBATH MOHATUSMU: apHPMETHUECKASI U TEOMETPUIECKas IPOTPECCHsl, 0ECKOHEUHO
yObIBarolasi reoMeTpruecKasi IpoOrpeccusi, TMHEHHBIH U SKCIOHEHIIMAIBHBIN POCT, (hopMya CII0KHBIX
MPOIIEHTOB, UMETh MPEJCTABICHUE O KOHCTAHTE;

WCIIOJIb30BaTh MPOrPECCUU JIJISl PEIEHUS PEAJIBHBIX 3a/1a4 MPUKIIAJHOTO XapaKkTepa;

CBOOOTHO ONEpPUPOBATh MOHSTUSIMU: MOCJIEI0BATEJIbHOCTD, CIIOCOOBI 3aJlaHUS
MOCJIE0BATEIbHOCTEM, MOHOTOHHBIE U OIPAHMYEHHBIE IOCIEAOBATEIbHOCTH, MOHUMATh OCHOBBI
3apOXKACHUS MAaTEMAaTHYECKOIO aHAIM3a KaK aHajnu3a 0ECKOHEYHO MaJIbIX;

CBOOOHO OINEPUPOBAThH MOHATUSAMU: HEMPEPBIBHBIC (DYHKIIMH, TOYKU pa3pbiBa rpaduka QGyHKIUH,
ACUMINTOTHI rpaduka PyHKIIHH;

CBOOOJHO OINEpPUPOBaTH MOHATHEM: (YHKIUS, HENPEpbIBHAS Ha OTpe3Ke, MPUMEHSTh CBOMCTBA
HENPEPBIBHBIX (DYHKIMN A pelieHus 3aaay;

CBOOOJIHO OIEPUPOBATh MOHATUSIMH: TEpBasi U BTOpasl MPOU3BOJHBIC (DYHKIIMH, KacaTelbHas K
rpaduky GyHKUINU;

BBIUUCIIATH MPOU3BOIHBIE CYyMMBI, IPOU3BECHUS, YACTHOTO M KOMITO3UIIUU JIBYX (DYHKIIMH, 3HATH
MIPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKIINA;

HCIIOJIH30BaTh TEOMETPUUYECKUM U (PU3UUECKHUI CMBICI MPOU3BOIHOMN JJIS PEIICHUS 3a/1ad.

MHokecTBA U JIOTHKA:

CBOOOIHO OTEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpallii HaJl MHOKECTBAMHU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM armapar JJisi OINUCAHUS PEAIBbHBIX IPOLIECCOB U
SIBJICHHUM, TIPU PEIICHUN 33/1a4 U3 IPYTUX YUYEOHBIX IPEIMETOB;

CBOOOJIHO OIEPUPOBATh TMOHATHIMU: OIpPEICICHUE, TEOpeMa, ypaBHEHHUE-CICICTBUE, CBOWCTBO
MaTeMaTHYECKOTO O0BEKTA, IOKA3aTeIhCTBO, PABHOCUIIbHBIC YPABHEHUS 1 HEPABEHCTBA.

K koniy oOydenus B 11 kiiacce oOydaromuiicss MOMy4UT CIAEAYIONINE MPEAMETHBIE Pe3yIbTaThl MO
OTJIEITLHBIM TeMaM paboUeii MporpaMMbl YI€OHOTO Kypca « Anrebpa 1 Hadajla MaTeMaTHIeCKOTO aHATN3ay:

Yucjia v BLIYMCIECHUS

CBOOOZHO OMEpPUPOBATH MOHATUSMHU: HATypaldbHOE W IEI0€ YHCIIO, MHOXKECTBA HATYPaJIbHBIX U
LEJIbIX YUCEN, UCIOJIb30BaTh NMpU3HaKu aAeauMocTH ueibix ynucen, HOJ nu HOK HaTypanbHBIX uncen s
pelIeHus 3a/1a4, IPUMEHATh AropuT™ EBKIMa;

CBOOOJIHO OTEPHUPOBATH TMOHATHEM OCTaTKa IO MOIYJIIO, 3aNMUChIBATh HATypalibHBIE YHCIIA B
PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAX CUUCIIEHUS;

CBOOOJHO OMEpPUPOBATH MOHITUSIMH: KOMILJIEKCHOE YHCIO M MHOMXECTBO KOMIUIEKCHBIX YHCEN,
MIPEACTABISITh KOMIUIEKCHBIE YHCIIa B alreOpandecKodl W TPUTOHOMETPHYECKOW (opme, BBIMOIHATH
apudMeTHYECKHE ONepaIiiy ¢ HUIMU ¥ N300pakaTh Ha KOOPIMHATHOMN TUIOCKOCTH.

YpaBHeHUsS M HEpaBEHCTBA:

CBOOOMHO OINEpPHPOBATh MOHATHAMH: HPpPALMOHANBHBIC, TOKAa3aTelbHbIE W JIOTapU(PMUIECCKHE
HEpPABEHCTBA, HAXOJUTh UX PELICHHS C TOMOIILIO PABHOCUJIBHBIX TIEPEXOJIOB;



OCYILECTBIIATh OTOOP KOPHEH MpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOJTHO OTIEPHPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MIPUMEHSITh HEOOXOANMBbIE
(bopMyIIBI IS pelICHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh IOHATHSMM: CHCTEMa M COBOKYIHOCTb YPaBHEHUH U HEPaBEHCTB,
PABHOCHJIbHBIE CHCTEMBbl U CHCTEMBI-CIEACTBUS, HAXOIUTh PEIIEHUS CHCTEMbl U COBOKYIHOCTEH
palnMoHaNBHBIX, UPPAIMOHATIBHBIX, TOKA3aTEIbHBIX U JOTrapu(MUUECKUX YPAaBHEHUN U HEPABEHCTB;

pemiatb ~ palMOHAJbHBIE,  HppAlMOHAJIBHBIC,  IOKa3aTelbHBIC,  JIorapuMUUYECKUe |
TPUTOHOMETPHUUYECKUE YPAaBHEHMS U HEPABEHCTBA, CO/IEPIKAIME MOIYJIH U IIapaMeTphl;

OPUMEHATh Ipaduyeckue MeTOoAbl AJIS PELIeHUs ypaBHEHMH M HEpaBEHCTB, a TaKXkKe 3axad ¢
napaMeTpamy;

MOJICIIUPOBATh pEaJbHBIC CUTYAllMM Ha S3bIKe aireOpbl, COCTABIATH BBIPAKCHHS, YPAaBHEHUS,
HEPaBEHCTBA U UX CHCTEMBI 10 YCIOBHUIO 33J]auy, UCCIEI0BATh TOCTPOECHHBIE MOJIENIU C UCIOIb30BAaHUEM
anmnapara ajireOpbl, HHTEPIPETUPOBATH MTOJyUEHHbIH pe3yJIbTar.

DyHKIUUHA U TPaPUKH:

CTpOUTH TpaUKH KOMITO3UIMH (PYHKIUH C IMOMOIIBIO AJIEMEHTAPHOTO MCCIICAOBAHUS U CBOICTB
KOMITO3ULIUH JIBYX (YHKLHUH;

CTPOUTH FeoMeTpHUecKue 00pa3bl ypaBHEHUN 1 HEPABEHCTB HAa KOOPIMHATHOM MJI0CKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: TPAPUKN TPUTOHOMETPHUIECKUX (DYHKITHIA;

NPUMEHATHh QYHKIMH 11 MOJCTUPOBAHHS U CCIIEIOBAHUS PEATBHBIX MPOLIECCOB.

Hauyana MmaTeMaTH4eCKOro aHAJIM3a:

UCIOJIb30BaTh MPOU3BOHYIO ISl UCCIIEOBAHUS (PYHKLIIMU HA MOHOTOHHOCTb U SKCTPEMYMBI;

HaXOJUTh HanOoOJIbIIIee U HAaUMEHbIlIee 3HaYeHUs (PYHKIIMY HEPEPHIBHON Ha OTPE3KE;

MCIIOJIb30BAaTh MPOU3BOJIHYIO JJI HAXOXKACHUS HAUTYUIIETO PEUIeHHs B IPUKIAIHBIX, B TOM YHCIE
COLIMAJIbHO-DKOHOMMYECKHUX, 3a/adax, JJs ONpPEAEIeHUs CKOPOCTH U YCKOPEHMs Ipoliecca, 3aJaHHOIO
bopmyoit uimm rpadukom;

CBOOOZHO OINEpPUPOBaTh MOHATUSMU: TepBooOpa3Hasi, ONpENeNEHHbI MHTErpajg, HaxOIUThb
epBO0OOpa3HbIe 3JIEMEHTAPHBIX PYHKIMI U BBIYUCIIATH UHTErpai o ¢popmyiie Hetorona-Jlelonua;

HaXOJUTh IJIOUIA]IU MIIOCKUX PUTYp U 00BEMBI T€J ¢ IOMOIIBIO HHTErpaa;

UMETh TPEACTABIECHUE O MAaTeMaTUYeCKOM MOJEIMPOBAHMM HAa IPUMEPE COCTAaBJICHUS
nudepeHInaIbHBIX YPaBHEHU;

peliaTh NpUKJIaHbIE 33]Ja41, B TOM YHCIIE COLMAIBHO-IPKOHOMUYECKOTO U (PM3MYECKOTO XapaKkTepa,
CPEICTBAMHU MaTEMAaTUYECKOT0 aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunuyecrBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (pPOBbHIE)
n/n NPOrpamMMmbl Bcero Konrpoarurie o0pa3oBaTe/bHbIE Pecypchl
padoThI
MHOXECTBO IEHCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
9 Oynkiun u rpaduku. Crenennas GyHKIHS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0¥ CTEIICHHU. 15 1
HppanmonanbHble ypaBHEHHUS
4 [TokazarenbHast pyHkuus. [lokazarenbHble 10 1
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapumuueckue ypaBHEHUs
5 TpuronomeTpruyeckue BeIpakeHUS U 29 1
YpaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10
HenpepsiBable pynkuuu. [IponszBoanas 20 1
9 [ToBTOpenme, 0600IIEHNE, CHCTEMATH3 AT 5 )
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KoanyecTBo 4acosB

Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM (pPOBbHIE)
n/n MPOrpaMMblI Bcero Kontpoaipie o0pa3oBaTebHbIE PeCypChI
padoThI
1 I/ICCJIGI[OBaHI:Ie (GYHKITUH C TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUECKUX (YHKITHHA. 14 1
TpuroHomeTpruyecKkue HepaBEHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHBIC U 24 1
norapuMUYECKHe HEPABCHCTBA
KomrmiekcHbie uncna 10
HarypanbHble 1 1enbie uncia 10
CucreMbl paliioHaTbHBIX, HPPALIMOHATBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 HOBTOPGHI/IG, 000011IeHNEe, CUCTEMATH3AINS 16 )
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka KonTposabHubie
n/n Bcero H3yYeHUS oOpa3oBaTejibHbIE
padoThI
pecypcsbl
1 MHOX€eCTBO, OIepaluy HaJl MHOKECTBaMHU 1 1
HX CBOMCTBA 02.09.2023
2 narpamMMel Dijiepa-Benna 1
Huarp P 04.09.2023
[IpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO
3 1
amrmapara Jisl peeHus 3a1a4 05.09.2023
Pannonansheie unciaa. OOBIKHOBEHHEIC U
4 eCSITUYHBIE TPOOH, IPOICHTHI, 0ECKOHEUHEIE 1
8 PO, TIPoH 06.09.2023
MEPUOIUUECKHE TPOOH
Parnnonanshele unciaa. OOBIKHOBEHHEIC U
5 CCATHYHBIC IPOOH, IIPOLIEHTHI, 0ECKOHECYHBIC 1
8 AIPODIL TIPOT 09.09.2023
NEePUOANYECKHUE TPOOH
[Ipumenenue qpobeit U MPOLEHTOB JIst
6 1
pElIeHs TPUKIaJAHbIX 3a7a4 11.09.2023
[Ipumenenue qpoOei U IPOIEHTOB TSI
7 1
pelIeHus MPUKJIaJIHbIX 3a1a4 12.09.2023
JlelicTBUTEeNbHBIE YUCIIa. PalinoHalbHBIE U
8 1
VppalOHaJIbHbIE YHCIIA 13.09.2023
9 ApudmeTnueckue onepauu c 1
JNEUCTBUTEILHBIMU YHCIaMU 16.09.2023




10

Mopyib JEHCTBUTEIBHOTO YHUCIIA U €T0
CBOMCTBa

18.09.2023

11

12

13

[IpubnnxEHHBIE BRIYUCIICHUS, TIPaBUIIA
OKpYTJICHUS, IPUKUKA U OLICHKA pe3ysbTaTa
BBIYMCIICHUI

OcCHOBHBIE METOIbI PELICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

19.09.2023

20.09.2023

23.09.2023

14

OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

25.09.2023

15

MHoOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOUYJIEHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

26.09.2023

16

17

MHorousneHsl ¢ HeabMu Kod(hGUuiineHTamMmu.
Teopema Buera

Pemenue cucrem JIMHENHBIX YpaBHEHUI

27.09.2023

30.09.2023

18

Pemenne cucrem TMHENHBIX YpaBHEHUN

02.10.2023

19

Marpuia cucTeMsl JINHEWHBIX YPaBHEHU.
Ornpenennurens MaTpuLbl 2X2, €ro
T€OMETPUYECKHM CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

03.10.2023




20

Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIUKCJIEHHUE €r0 3HAYCHUS

04.10.2023

21

22

23

[Ipumenenue onpenenuTens il pelieHus
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
Pemenne nmpukiagHeIX 3a/1a4 C IOMOIIbIO
CHCTEMBbI JINHEHHBIX YPaBHEHUN

Pemrenne npukiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEUHBIX YPaBHEHUI

07.10.2023

09.10.2023

10.10.2023

24

KonTtponsnast pabora: "PanmonansHbie
ypaBHEHUs U HepaBeHCTBA. CrcTeMbl
JUHEHHBIX ypaBHEHUH"

11.10.2023

25

26

@yHKLUS, CIIOCOObI 3a1aHUsT (PYHKIUH.
B3anmuo o6patubie pynkin. Kommosumms
byHKIMA

I'padux GpyHKIUN. DIeMEeHTapHbIe
npeoOpa3oBaHus rpagukoB GyHKIUN

14.10.2023

16.10.2023

27

OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HaueHu# QpyHkiuu. Hynn pyskuumn.
[TpoMexyTKH 3HaK OCTOSIHCTBA

17.10.2023

28

UETtHbie 1 HEUETHBIE PYHKITUU.
[Tepuoanueckue pynkuuu. [pomexyTku
MOHOTOHHOCTH (PYHKIIHH

18.10.2023

29

30

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HaunOospliiiee 1 HaMMEHBIIIEE 3HAUEHNE
GYHKIIMH Ha IPOMEKYTKE

JluneliHasi, KBagpaTU4Has U JpOOHO-
AuHenHas pyHKIUH

21.10.2023

23.10.2023




3JI€M€HTapHOC HCCJIICAOBAHUC U ITOCTPOCHUC

31 rpaduKoB 3TUX QYHKIIHHA 24.10.2023
32 DIEeMEHTapHOE UCCIIECIOBAHUE U MIOCTPOCHHE

rpadukoB 3TUX QyHKIHUN 25.10.2023
33 CreneHb C 1e1bIM MoKazaTeneM. buaom

HrroTona 07.11.2023
34 CrereHs ¢ 1eNbIM MoKazareiaeM. buaom

HeroToHna 08.11.2023
35 CrernenHast QyHKIUS C HATYpaTbHBIM U

eJTBIM TTIoKa3aTesieM. E€ cBolicTBa u rpaduk 09.11.2023
36 Kontponbhas pabota: "Crenennas GyHKIuSI.

E€ cBoiicTBa u rpadux" 11.11.2023
37 Apudmerndeckuii KOpeHb HaTypaTbHON

CTEIEHHU U ero CBOMCTBA 13.11.2023
38 ApudpmeTnueckuii KopeHb HaTypaJIbHOU

CTEIEeHHU U ero CBOWCTBA 14.11.2023
39 [TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUH,

COJIepXKalINX CTENIEHU U KOPHU 15.11.2023
40 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKCHHM,

COJIEpXKAIINX CTETIEHU U KOPHU 18.11.2023
41 [TpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH,

COJIEpXKAIINX CTENIEHU U KOPHU 20.11.2023

Uppanuonansueie ypaBHeHus. OCHOBHBIC
42 METO/Ibl PEIICHUS UpPALlMOHAIBHBIX

ypaBjeHEﬁ PPatt 21.11.2023

WpparnmonansHbie ypaBHeHUs. OCHOBHBIE
43 METO/IbI PEIICHHUS UPPAITUMOHATEHBIX 99 11.2023

YpaBHEHUU




44

Uppanmonanbusie ypaBHeHus1. OCHOBHBIE
METO/Ibl PEIIEHUS UPPALIUOHATIBHBIX
ypaBHEHU U

25.11.2023

45

46

47

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
UPPALMOHAIIBHBIX YPaBHEHUN
PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
UPPaLMOHAIIbHBIX YPAaBHECHUM

PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUT
UPPALMOHATIBHBIX YPaBHEHHM

27.11.2023

28.11.2023

29.11.2023

48

49

50

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHN
MPPALMOHAJIBHBIX YPaBHEHUN

CaoticTBa u rpaduK KOpHs N-Oi CTENEHH KaK
GbyHKIIUM 00paTHOM CTENEHU C HATypalbHBIM
[OKa3areieM

CgoiicTBa u rpaduk KOpHs N-0if cTeNeHn Kak

(byHKIMU 0OpaTHOM CTENEHH C HATypalbHbIM
MIOKa3aTeseM

02.12.2023

04.12.2023

05.12.2023

51

KonTponsHas pabora: "CBoiicTBa u rpaduk
KOpHs N-o¥ crenenu. MppannoHanbHbIe
ypaBHeHHA"

06.12.2023

52

53

54

CreneHs ¢ pallMOHAIBHBIM IMOKa3aTeIeM U e€
CBOMCTBA

CreneHs ¢ pallMOHATIBHBIM ITOKa3aTeIeM U e€
CBOMCTBA

Crenens ¢ pallMOHAIBHBIM I10KAa3aTeIeM U €€
CBOMCTBA

09.12.2023

11.12.2023

12.12.2023

55

[TokazaTenpHast GyHKIHS, €€ CBOWCTBA U
rpaduk

13.12.2023




Hcnonp3oBanue rpaduka QyHKIUH 15

56

pEIICHUs] ypaBHCHUI 16.12.2023

Hcnonp3oBanue rpaduka QyHKIUH 15
57 .

pelieHust ypaBHEeHU N 18.12.2023

[ToxazarenbHble ypaBHEeHUSI. OCHOBHBIE
58 .

METO/Ibl PEIICHUSI TOKA3aTeIbHbBIX YPaBHEHUN 19.12.2023

[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE
59 .

METO/IbI PEIICHHUS TOKA3aTENbHBIX YPABHEHUN 20.12.2023

[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE
60 .

METO/Ibl PEIICHUSI TOKA3aTeIbHbBIX YPaBHEHUN 23.12.2023
61 KoHntpoinbnas padora: "[lokazaTenpHas

¢bynkius. [lokazaTenbHble ypaBHeHU" 25.12.2023
62 Jlorapudwm yucia. CBoiicTBa orapugma 96.12.2023
63 Jlorapudm uymncna. CBoicTBa jJorapudpma 97 122023
64 Jlorapudm umncna. CoiicTBa jgorapudpma 09.01.2024
65 JecsaTuuHbIe U HaTypaJIbHBIE JTOTapHU(PMBbI 10.01.2024
66 JlecATUYHBIE U HATYpAIbHBIC JTIOTapH (MBI 13.01.2024
67 [IpeoOpazoBanue BhIpaXEHUH, COAEPKAIINX

norapudmsl 15.01.2024
68 [TpeoOpazoBaHue BEIpAXKCHUH, COTEPIKANTUX

sorapudMbl 16.01.2024
69 [IpeoOpazoBanue BhIpaXKEHUH, COAEPKAIINX

sorapudMbl 17.01.2024




Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U

70
rpaduk 20.01.2024
71 Jlorapudmrueckas GyHKus, €€ CBOWCTBA U
rpadux 22.01.2024
Hcnons3oBanue rpaduka QyHKINUN AJIs
72 .
pEIICHUs] ypaBHCHUI 23.01.2024
Hcnonp3oBanue rpaduka QyHKIUH 15
73 .
pelieHus: ypaBHEHU 24.01.2024
Jlorapudmuueckue ypaBHeHus1. OCHOBHBIC
74
METO/IbI piIHeHI/Iﬂ J0rapuPMHUUECKUX 27 01.2024
ypaBHEHHHA
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
75
METO/IBI pezmeHI/m JorapuGpMUUECKUX 99.01.2024
ypaBHEHHHA
Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE
76
METO/IbI peimeHI/m JorapupMHUUECKUX 30.01.2024
ypaBHEHHH
77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
norapu(MUUECKUX YpaBHEHUN 31.01.2024
78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
norapu(MUUECKUX YpaBHEHUN 03.02.2024
79 KonTtponbHas padora: "Jlorapupmuueckas
¢yukuus. Jlorapupmudeckue ypaBHeHUs" 05.02.2024
80 CuHyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YUCJIIOBOTO apryMEHTa 06.02.2024
81 Cunyc, KOCUHYC, TAHT€HC U KOTAaHT€HC
YHUCJIOBOTO apryMEHTa 07.02.2024




ApKCUHYC, apKKOCUHYC U apKTaHI€HC

82

YUCJIOBOT'O apryMEHTa 10.02.2024
83 ApPKCHHYC, apKKOCUHYC U apKTaHT€HC

YHUCJIOBOT'0 apryMEHTa 12.02.2024

TpuronomeTpudeckast OKpy>KHOCTb,
84 onpeieJIeHuEe TPUTOHOMETPUUECKUX (DYHKITHI 13.02.2024

YHCIIOBOTO apryMeHTa

TpuronoMmeTrpudeckast OKpy>KHOCTb,
85 orpezieNieHue TPUTOHOMETPUIECKUX (QYHKIUI 14.02.2024

YKHCIIOBOTO apryMEHTa
86 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 17.02.2024
87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 19.02.2024
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 90.02.2024
89 OCHOBHBIE TPUTOHOMETPUUICCKUE (POPMYJTBI 91.02.2024
90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIpaXEHUI 24.02.2024
o1 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPAXEHUI 26.02.2024
92 [TpeobpazoBaHre TPUTOHOMETPUIECKUX

BBIpaXEHUI 27.02.2024
03 [IpeobpazoBanue TPUTOHOMETPHUECKUX

BBIPKEHUI 28.02.2024
94 Penienne TpUroHOMETPUUECKUX YpaBHEHHHA

02.03.2024




95

Pemenne TpUroHOMETpUYECKUX YPaBHEHUM

04.03.2024
96 P H
€IICHUE TPUTOHOMETPUUYECKUX YPABHCHHIMA 05.03.2024
97 P i
€IIeHHE TPUTOHOMETPUUYECKUX YPABHEHUI 06.03.2024
98 P i
SIICHUE TPUTOHOMETPHUYCCKUX YPABHCHHIA 09.03.2024
99 P H
SIICHUE TPUTOHOMETPHUYECKUX YPABHCHHIA 11.03.2024
100 Pemienne TpuroHoMeTpHUUECKUX YpaBHEHUI
12.03.2024
KonTtponpnas padora: "Tpuronomerpuueckue
101
BI)Ipa)KeHI/U'[' U TPUTOHOMETPUICCKUE 13.03.2024
ypaBHEHUS
[TocnenoBaTeIbHOCTH, CLIOCOOBI 3aJaHUS
102 i. M
nocneJIOBaTeanVOCTeH eTox 16.03.2024
MaTeMaTHYECKON HHTyKITUU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE
103 M
MOCJIeI0BaTeNbHOCTH. McTopus aHanm3a 18.03.2024
0ECKOHEYHO MaJIbIX
104 A
pudMeTHIecKas Mporpeccus 19.03.2024
105 r
COMETpHUYECKas MPOTpeccust 20.03.2024
106 BeckoneuHo yObIBaromas reoMmeTpudeckas
nporpecers 01.04.2024




Cymma 6eckoHeuHO yObIBaroIei

107 T€OMETPUUYECKON MTPOTPECCUU 02.04.2024
108 JIMHENHBIN ¥ YKCIOHEHIMAJIbHBIA POCT.

Yucno e. Dopmyiia CI0KHBIX MPOLEHTOB 03.04.2024
109 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.

Yucio e. Dopmyia CI0KHBIX MPOIEHTOB 06.04.2024
110 Hcnonp3oBaHne Mporpeccuu i peuieHus

peaNbHBIX 33J1a4 MPHUKJIAJHOTO XapakTepa 08.04.2024
111 KonTtponpHas padora: "[locnenoBarensHOCTH

u nporpeccun” 09.04.2024
112 HenpepbiBHble GYHKIIUU U UX CBOWCTBA 10.04.2024
113 Touka pa3pbeiBa. ACUMITOTHI TpaduKOB

byHKIMH 13.04.2024
114 CaoiicTBa (DyHKIIUI HETIPEPHIBHBIX Ha

OTpEe3Ke 15.04.2024
115 CaoiicTBa (hyHKIMI HENPEPHIBHBIX Ha

OTpEe3Ke 16.04.2024
116 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB 17.04.2024
117 Meroa MHTEPBAJIOB JUIsl pELICHUS HEPABEHCTB 90.04.2024
118 MeTto MHTEPBAIIOB JUIsl PELIEHHSI HEPABEHCTB 99 04.2024
119 IIpuMeHeHne CBOWCTB HEMPEPBIBHBIX

byHKIUH 115 perteHust 3a1a4 23.04.2024
120 [IpumeHeHue CBOMCTB HEMPEPHIBHBIX

byHKIUH 1715 pelteHust 3a1a4 24.04.2024




121

[lepBas u BTOpas npon3BoaAHbIEC GYHKIUN

27.04.2024

122 Onpenenenne, reOMETPUYECKHIA CMBICI

MIPOU3BOTHOM 29.04.2024
123 Onpenenenne, GU3NIECKUN CMBICIT

MIPOM3BOTHOM 30.04.2024
124 YpaBHEHHE KacaTeabHOU K rpaduKy

byHKIIUN 04.05.2024
125 YpaBHeHHUE KacaTeIbHOU K TpaQuKy

byHKINN 06.05.2024
126 [TpousBoaHBIE I€MEHTAPHBIX (PyHKINN 07.05.2024
127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (QYHKIIUN 08.05.2024
128 [TpousBoiHAS CyMMBI, IPOU3BEACHHS,

YaCTHOTO M KOMIO3UIIUU (PYHKITUI 11.05.2024
129 [TpousBoHAS CYMMBI, TPOU3BEACHNUS,

YaCTHOTO ¥ KOMIO3UIIUU (HYyHKITUH 13.05.2024
130 [TpousBoiHAS CYyMMBI, IPOU3BECHHS,

YaCTHOT'O ¥ KOMIO3ULIUU (PYyHKIUH 14.05.2024
131 KonTponsnas pabora: "[IpousBonnas” 15.05.2024
132 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs

3HaHui: "YpaBHeHus" 18.05.2024
133 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS

3HaHui: "OyHKIUN" 20.05.2024
134 Hrorosast koHTpOIBHAS paboTa

21.05.2024




135

Wrorosas KoHTpoJbHAS paboTa

25.05.2024
136 [ToBTOpeHue, 06001IEeHNE, CHCTEMATH3AIUs 1
3HAHUMN
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 10




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHue nporu3BOJHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBI

[IpumeHeHne mpOU3BOTHON K

HCCIICAOBAHUIO (1)YHKI_[I/II71 Ha
MOHOTOHHOCTB U S3KCTPEMYMBbI

KoaunuyecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne nNpon3BOIHON K
WCCJICIOBAHMIO (DYHKITUI Ha
MOHOTOHHOCTB Y 9KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
MCCIIEIOBaHUIO QYHKIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI
IIpuMeHeHne Mpou3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ DKCTPEMYMBI
IIpuMeHeHne Mpou3BOIHON K
UCCIeIoBaHMIO (PyHKIUI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOoIbIIero u

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(byHKIMU Ha OTpe3Ke




Haxoxaenne HanOoIbIIero u
HAMMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(GyHKIMH Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GyHKIMU Ha OTpe3Ke

10

11

12

Haxoxnenne HanboIIbIIero u
HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GyHKINM Ha OTpe3Ke

Haxoxnenve HanbonbIero u
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
GYHKIIUM Ha OTpe3Ke

Haxoxnenne HanOoIbIIero u
HaMMEHBIIETO 3HAUYCHUS HEITPEPbIBHOM
(GyHKLIHMU Ha OTpe3Ke

13

[Ipumenenre npou3BOIHOM IS
HAXOK/ICHUS HAWTYYIIIETO PEIICHUS B
MPUKIIAJHBIX 3a/1a4ax

14

15

16

[Ipumenenre npou3BOIHOM IS
HAXOK/ICHUS HAWTYYIIIETO PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

IIprMeHeHre nporu3BOIHOMN ISt
ONPEAEIEHUS CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 POPMYIION UITH
rpaduxom

[IpumeneHnre npou3BOIHOM IS
ONPEAEIICHUS CKOPOCTH U YCKOPEHUS




npoiecca, 3aJaHHOro (OPMYJION UITH

rpagpukoM

17 Kommozunus ¢pyHKIui

18 Kommo3zurust ¢hyHKimii

19 Komnosunus ¢pyHkuumit

20 ['eomeTpuyeckue oOpa3bl ypaBHEHU Ha
KOOPJMHATHOM TJIOCKOCTH

21 I'eomerpuueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM INIOCKOCTH

29 KoHnTtponbHas padora: "UcciaenoBanue
(GYHKIHH C TOMOIIBIO TPOU3BOIHOM"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPa3HBIX
[TepBOOOpa3HbBIE 3TIEMEHTAPHBIX

24 ¢ynxuii. [IpaBuna HaxoXaAEHUS
epBOOOPA3HBIX
[TepBooOpa3Hbie FIeMEHTAPHBIX

25 bynkumid. [IpaBuna HaxoXaeHUS
epBOOOPA3HBIX

26 Wurerpai. I'eoMeTpru4eCKuil CMBICI
WHTETpaa

97 Brruncnenue onpenenéHHOro HHTerpaia
o popmyne HeroTona-JleliOHuIa

28 Brraucnenue onpenenéHHOro HHTerpana
no popmysne HoroTona-Jlelt6uuma

29 [Ipumenenne nHTErpaNa 1is

HAXO0XICHUS TUIOMIa/Iel TUIOCKUX PUTYD




[IpuMeHneHnue uHTETpaNa s

30 HaxXO0XXJIeHUS 00bEMOB r€OMETPHUIECCKUX
Tenl

31 [Tpumeps! pemenuii tuddepeHnanTbHbIX
YpaBHEHU I

39 [Tpumepsl pemennii nuddepeHITuaTbHbIX
ypaBHEHUU
MaremaTtrueckoe MOJEIUPOBAHHE

33 peaNbHBIX MPOIIECCOB C IMTOMOIIBIO
muddepeHIMaTbHBIX YpaBHEHUI

34 KonTtponsHas padora: "[lepBoobpazHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKITUH, UX
CBOICTBa U TpaduKH

37 TpuronomeTpudeckre QyHKITUH, UX
CBOIcTBa U rpaduKu

38 Tpuronomerpuueckue GyHKIIUH, UX
CBOICcTBa U rpadUKu

39 Tpuronomerpuueckue GyHKITUH, UX
CBOICTBa U TpaduKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TTOMOIIIbIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHIX

41 YPaBHEHUH C TOMOIIBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT100p KOpHEH TPUTOHOMETPUUYECKHIX

42 YpaBHEHHUH C TTOMOIIBIO
TPUTOHOMETPUUYECKON OKPY’KHOCTH
OT160p KOpHEH TPUTOHOMETPUYECKHIX

43 YPaBHEHUH C TIOMOILIbIO
TPUTOHOMETPHUYECKOU OKPY>KHOCTH

44 Pemienue TpuroHoMeTprUyECKUX
HEPaBEHCTB

45 Penienue TpUroHoMeTprUUECKUX
HEPaBEHCTB

16 Pemienne TpuroHOMeTprUYECKUX
HEPaBEHCTB

47 Penienue TpUroHoMeTprUUECKUX
HEPaBEHCTB
Konrponsnas pabora: "['papuku

48 TPUTOHOMETPUUYECKUX (YHKLUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEILICHUS
MoKa3aTeIbHbIX HEPAaBEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEILICHUS

norapu(MUIECKIX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUSA

>4 Jorapu(pMUUECKUX HEPABEHCTB
55 OcCHOBHBIE METO/IbI PELLICHUS
norapupMHUECKUX HEPABEHCTB
56 OcHOBHBIE METO/IbI PELLICHUS
Jorapu(pMUUECKUX HEPABEHCTB
57 OcHOBHBIE METO/IbI PELLICHUS
UpPpalMOHATIFHBIX HEPABEHCTB
58 OcCHOBHBIE METO/IbI PELLICHUS
UppaLMOHAJIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pELICHUS
UPpALMOHATILHBIX HEPABEHCTB
60 OcCHOBHBIE METO/IbI PELLICHUS
UppaLMOHAJIbHBIX HEPABEHCTB
61 I'padmuueckue metos! penieHus
MppaLMOHATILHBIX YPaBHEHUM
62 I'paduueckue MeTObI perIeHus
MPPALMOHATIBHBIX YPaBHEHUN
63 I'padmuueckue meTos! pemeHus
MIOKa3aTeJIbHBIX YPAaBHEHHU
64 I'paduueckue MeTObI perIeHus
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peneHus
norapu(pMUUECKUX YpaBHEHUMA
66 ['padmyeckue METOBI peLIeHHs
Jorapu(MUIECKIX HEPABEHCTB
67 I'paduueckue MeTo bl pereHus

norapu(MUIECKIX HEPABEHCTB




68

I'paduueckue MeTo Bl pemeHus
MOKa3aTeIbHBIX U JOrapu(MUUECKUX
ypaBHEHUU

69

I'paduueckue MeTo Bl pemeHUs
MOKA3aTeNbHBIX U JOTapU(OMHUUECKUX
YpaBHEHU I

70

71

72

['padmyeckue METOABI pelICHUS
MOKa3aTeIbHBIX U JIOTApU(HMUIECKUX
HEPaBEHCTB

['padmyeckue METOABI peLICHHS
MOKA3aTeNbHBIX U JOTapu(OMUUECKUX
HEPABEHCTB

KonTponbhas pabora:
"UppatunoHalibHble, TOKa3aTeIbHbIC U
norapudmuyeckre HepaBeHCcTBa"

73

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEcKas (HOPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

74

75

76

KommnekcHeie yncna. AnreOpanueckas u
TpUTrOHOMETpHUecKas (HOPMBI 3aITUCH
KOMIUTIEKCHOTO YHCIIa

Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH
Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

77

N300pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJAMHATHOM IIOCKOCTH




N3o0paxeHue KOMIUJIEKCHBIX YMCE Ha

8 KOOPJMHATHOM IJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oit crernenun
13 KOMIUIEKCHOTO YHCIia

80 ®opmyna Myaspa. KopHu n-oii ctenenun
U3 KOMIUIEKCHOTO YHCIIa
[IpumeHeHHEe KOMITICKCHBIX YUCEI JUIS

81 perieHus GU3NIECKUX ¥ TE€OMETPUUSCKHUX
3a/1a4y

82 KonTtponsHas pabdora: "KomruiekcHbie
yucna"

83 Harypanbhble u nemnsie yrcna

84 HarypanbHble 1 nensle yucna

85 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
IEJTBIX YUCEIT

86 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
HENBIX YUCEeIl

87 [TpumeHeHre TPU3HAKOB JICTUMOCTH
nensix yrcen: HOJl u HOK

88 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
nenbix yncen: HOJ[ u HOK

89 [IpumeHeHne MPU3HAKOB AETUMOCTH
ENBIX YUCeI: OCTATKH MO0 MOIYJIIO

90 [TprMeHeHre TPU3HAKOB JISTTHMOCTH
IEJIBIX YHCEI: OCTATKU 10 MOJIYITIO
[IpumeHeHne MPU3HAKOB AETUMOCTH

91 HENBIX YUCell: anropuT™ EBkauaa s

PEIICHHMA 3a4a4 B LCJIbIX YHUCIaX




92

KonTtponpHas padora: "Teopus menbix
yucen"

93

94

95

CucreMa ¥ COBOKYITHOCTh YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBUSA

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-
CJIEJICTBUS

OCHOBHBIE METO/IbI PELLIEHUS CHCTEM U

COBOKYIHOCTEH pallMOHaIbHbIX
ypaBHEHUN

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYIHOCTEH UppaliOHaIbHbBIX
ypaBHEHUN

97

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

98

99

100

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYIHOCTEH JIorapu(pMUIECcKHX
YpPaBHEHUNU

OCHOBHBIE METO/IBI PELLIEHUSI CUCTEM U
COBOKYIHOCTEH JIoTapu(PpMUUIECKUX
YpPaBHEHUNU

101

IIpuMeHeHne CuCTeM K pEIEeHUIO
MaTeMaTUYeCKUX 3a/1a4 U 3a/1a4 U3




pa3IuYHbIX 00JaCTE HAyKu U pealbHON
JKU3HU, MHTEPIIPETAaLs 0JyYEHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHne cUCTEM K PELLECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3IuYHbIX 00JaCTe HAyKu U pealbHON
JKU3HU, MHTEPIIPETALUs I0JyYEHHBIX
pE3yJIbTaTOB

103

[IprMeHeHNnEe HEpAaBEHCTB K PELICHUIO
MaTEeMaTUYeCKHUX 3a/1a4 U 3a]1a4 U3
pa3IUYHbIX 00JaCTe HayKu U pealbHON
JKU3HU, UHTEPIIPETALUs 10JyYEHHBIX
pE3yJIbTaTOB

104

KonTponbHas padora: "Cucremsl
palMoHATBHBIX, UPPAIIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTApU(HMUIECKUX
ypaBHeHHH"

105

106

107

PanyonaneHbIE ypaBHEHHUS C
rapameTpamu

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

PanronanbHbIE CUCTEMBI € TapaMETPAMU
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WppanuonansHble ypaBHEHUS,
HEpaBEHCTBA C apaMeTpaMu

HppannoHnaibHble CUCTEMBI C
napameTpamu

110

IToka3aTenbHbIE ypABHEHUS, HEPABEHCTBA
C mapameTpaMu




111

[loka3zarenbHble CUCTEMBI C IApAMETPAMU

112

113

Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C MMapaMeTpaMu

Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

114

TpUroHOMETpUYECKUE YPABHEHHUS C
napameTpamu

115

116

TpuroHomeTpuyeckrue HepaBeHCTBA C
napaMmerpamu

TpuroHoMeTpUYECKrUEe CUCTEMBI C
napaMeTpamu

117

ITocTpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJENIeN peaJbHbIX
CUTyaluil C IOMOUIBIO YPABHEHUH C
napaMeTpamu

118

IToctpoenune u uccinegoBaHue
MaTEMaTUYECKUX MOJEIIEH peabHbIX
CUTYalMil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpamu

119

IToctpoenune u ucciegoBaHue
MaTeMaTUYECKUX MOJENEN pealbHbIX
CUTYyallMil C TOMOIIBIO CUCTEM
YpPaBHEHUH ¢ TapamMeTpamMmu

120

121

KonTtponbhas pabora: "3anaun ¢
napameTpamu”

[ToBTOpenue, 060061IeHNE,
cucTemarusanus 3HaHui: "YpaBHeHus"




122

[ToBTOpeHnue, 06001ICHNE,
cucTtemMaTu3anus 3Hanui: "YpaBHenus"
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[ToBTOpenue, 06001ICHNE,
cUCTeMAaTH3alMsl 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHUN"

[ToBTOpEHmE, 0000IICHUE,
cucrtemaTtusanus 3Hanuil: "HepaBencrna"

[ToBTOpEHHE, 0000IICHUE,
cucrtemaTusanus 3Hanuii: "HepaBencrtna"

126

127

128

[ToBTOpenue, 06001ICHNE,
cucreMaruzaius 3Hanuii: "HepaBencrpa"

[ToBTOpEHME, 0000IICHUE,
cucrtemaTtusanus 3Hanuii: "[IpousBoanas
u e€ npumeHeHue"

[ToBTOpenue, 06001IIEHNE,
cuctemaruzanus 3HaHuit: "[IponsBogHas
U €€ npuMeHeHue"

129

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHui: "[IponsBogHas
U €€ npuMeHeHue"
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[ToBTOpenue, o6odIIEHNE,
cucreMarusanus 3HaHuii: "MHTerpan n
€ro npuMeHexue"

131
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[ToBTOpenue, 060061IeHNE,
cucreMaru3anus 3HaHui: "OyHkuun"
[ToBTOpenue, 060061IeHNE,
cucreMarusanus 3HaHui: "OyHkunn"




133 [ToBTOpeHnue, 06001ICHNE, 1
cucremaTusanus 3Hanuil: "OyHkuun"
134 Wrorosas KoHTpoOJIbHAS paboTa
135 Hrorosast koHTpoIbHAs paboTa
136 [ToBTOpeHwme, 0606LueHI/UIe, 1
cHUCTeMaTU3alysl 3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME
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OBPA3OBATEJIBHOI'O ITPOIECCA
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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuarommuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMH,
COCTABJISIIONIMMHU OCHOBY JIJII CaMOpPa3BUTUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO W IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTU 00yYarOIIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CPEIHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUs (DYHKIMOHATBLHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX y4eOHbIX TUCHUIUIMH. Pa3BuTne y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKIACHUH T€OMETPHUUECKUX
abcTpakiuii, COOTHOUIEHHHM pEaJbHOIO0 M HJIE€ATbHOIO, XapaKTepe OTpPaKEHMs
MAaTEMATUYECKON HAyKOW SIBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOT0 MOJIEITUPOBAHUS B HAYUHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yydalmxcs, a TakKe KauyecTB MbIIIJICHUs,, HEOOXOAMMBIX [UIsl aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eoMeTtpust siBAsieTCss OAHUM M3 0A30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
oOmero oOpa3oBaHUs, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTh H3Y4YEHHUs Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIUIeHHE, (HOPMUPYEMOE MpPU H3YYEHUU OOYHarOIIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJI¢ pEILIECHUs T'€OMETPUYECKUX 3aJay, YMEHHE BbIJBUraTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O01acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
IMPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIUalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIEUIHOIO MO3HAHUS W aKTHUBHOIO
npeobpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU



oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW M TPYIOBOM J1E€ATEIHHOCTH,
SBIISICTCS OAHMM M3 MPO(PECCHOHATBHO BAXKHBIX KA4eCTB, MOATOMY aKTyallbHa
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOpa3HOrO MBIIUICEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JAEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lenp ocBoeHus mporpaMMmbl ydueOHOro Kypca «l'eomerpus» Ha 06a30BOM
ypoBHE OOyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIBbTYpHOE pa3BUTHE
oOydaromuxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIEIIHOTO MPOJOHKEHNU 00pa30oBaHMs
0 CTICIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE WIpeIHA3HA4YeHA MJIs
oOyyaroluxcs CpeHEN LIKOJIbI, HE UCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromniuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOHWTH OOIIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO cHenu(puKol TeoMeTpuH W HEOOXOAMMBIE [JIsl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
riyOoKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOIMMOCTh B T€OMETPUYECKHX
3HaHUSAX B MIPOPECCHOHATBHOMN AEATEIbHOCTH.

JlocTmKeHne 1enr OCBOCHHS MPOrpaMMBI OOECTIEUYMBACTCS PEIICHHEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 Kkaccax sBISIFOTCS:

 popMHUpOBaHUE NPEACTABICHUS O TEOMETPUU KaK YaCTHU MUPOBOU KYJIbTYpPhI
U 0CO3HaHUE €€ B3aMMOCBSI3U C OKPY’KAIOLIUM MHUPOM;

 popMupoBaHUE MPEACTABICHUS O MHOTOTPAHHUKAX U TellaX BpPAaIICHUS Kak
0 BaXXHEWIINX MaTEeMaTHYEeCKUX MOJENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIEro MUPA;

 popMUpOBaHUE YMEHHUS PaclO3HABATh HA YEPTEkKaxX, MOJAEIAX U B pealbHOM
MHUPE MHOTOTPAaHHUKH U TeJa BpaICHHS;

¢ OBJIQJICHWE METOJAMM DEIICHUS 3aJad Ha TOCTPOCHHUS Ha W300paKCHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e popMHUpOBaHHME YMEHHUS ONEPUPOBATH OCHOBHBIMH  TOHSATHSIMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIQJICHUE aJITOPUTMAaMHU PEIICHUS] OCHOBHBIX THUTIOB 337a4; ()OpPMHUPOBAHUE
YMEHHUSI MPOBOJUTH HECIOXKHBIE JIOKAa3aTeNbHbIE PACCYXKICHUS B XOJ€
pelleHus CTEPeOMETPUUYECKUX 3aJady M 3aJady C [PaKTHYECKUM
COJIEpKaHUEM;



e Pa3BUTHE WHTEJUIEKTYyaJIbHBIX U TBOPUECKUX CHOCOOHOCTEH o0yuarommxcs,
ITIO3HABATEJIbHOM aKTUBHOCTH, UCCIEA0BATEIBCKUX YMEHUN, KPUTUYHOCTH
MBIILJICHUS;

 popmMupoBaHuE (PYHKIMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHOW I'€OMETpPHUU:
YMEHHE PACIIO3HABAThH MPOSIBICHUS T€OMETPUUYECKUX MOHSTUN, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B PEATBHBIX KU3HEHHBIX CUTyalUsAX U IIPU U3yUECHUU
Ipyrux  y4eOHbIX  MPEAMETOB,  TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMyIHpPOBaTh UX HA S3bIKE FEOMETPUM U CO3/1aBATh
Ir€OMETPUYECKHE MOJENM, NPHUMEHITh OCBOCHHBIM TI'€OMETPHUUYECKUM
anmapar  JUid = peleHus IIPaKTUKO-OPUEHTHPOBAHHBIX  3a7ad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJYyYECHHBIEC PE3YJIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOTrpaMMBbl SIBJISIETCS BKIIIOUEHUE B KypC
CTEPEOMETPUM B HAyalle €ro Mu3y4YeHMs 3a1a4, pellaeMblX Ha YypOBHE
UHTYUTUBHOTO NIO3HAHMSI, U OIpeIeIEHHBIM 00pa30M OpraHU30BaHHAsA paboTa Hal
HUMH, 4YTO CIOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLIECCOB, MOTHUBUPYET K
JAJbHEUIIEMY HU3yUYEHUIO IPEIMETA.

[Tpenmourenue oTAAETCA HATISIHO-KOHCTPYKTUBHOMY METOAY OOYUYEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
y4Jalmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUsA 3aJad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HAarJIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €70 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE copaepkarenbHble TUHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukmn», «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpalieHus,
«BEeKTOpbI U KOOPAWHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN
pacrpenensercss HE TOJbKO MO COAEPKAaTEIbHBIM JIMHUSAM, HO W IO TOJaM
oOy4eHUs Ha YPOBHE CpeIHEro O0IIero ooOpa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MNPEIMETHBIM pe3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM OO0yuyeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE T'E€OMETPUUECCKUMHU
MOHATHUSIMU YU HABBIKAMH OCYILIECTBIISUIOCH MOCIEI0BATENIBHO U MOCTYIIATENbHO, C
COOJIIO/IEHNEM MPUHIMUIA [TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIHOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yrayOssis e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE



Ha u3yuenue reomerpun oTBOoaUTCS 2 yaca B Heaeno B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 y4eOHbIX daca.



COAEPKXAHUE YYEBHOTI'O KYPCA
10 KIIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonoxeHue MNpsIMBIX B MPOCTPAHCTBE: IEPECEKAOIINECS,
napajulelibHble M CKpeuuBarommecs mnpsmble. [lapauienbHOCTh NpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJd MEXAY MNpPSMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajiebHbIX IUIockocTei. [IpocTteifiue mnpocTpaHCTBeHHbIE (DUTYpBl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapaiesenumne]; TOCTPOCHUE CEUCHUM.

[lepnieHAUKYISAPHOCTH MPSIMOM U IUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSAMBIE B
MIPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJIAPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPSAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOu
MEPIIEHAUKYJISIPHON THIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJI MEXAY MPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHauKyISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSTHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUsT  (GUrypbl HA  TUIOCKOCTb.
[lepneHAUKyISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX NMEepPIEHIUKYIIApaXx.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yromapHas
pU3Ma; TPaHU W OCHOBAHUS MPHU3MBI; MpsAMas U HAKJIOHHAs MPU3MbBI, OOKOBast U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajjiefienunes U ero cpoicTea. [lupamupaa: N-yrosibHas nupamujia, TPaHU U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUBI; MPABUIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMubl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAS THpPaAMUJIa; MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
terpadap; kyO. IlpencraBieHue O TMPaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOH,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBWIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KJIACC

Tena Bpamenust

HunuHaapuyeckas MTOBEPXHOCTB, oOpa3ytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylolias M OCh; IUIONMIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOcTU. KoHyC: ocHOBaHue U BepIlIMHA, 00pa3yroias
U OCb, IUIOMaAb OOKOBOM U TIOJHOM IIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpasyrolue U BbICOTa; OCHOBAaHMS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AUaAMETP; IUIOMIAJb MOBEPXHOCTU CREpHI.
B3auMHoe pacnonoxxenue chepbl U TUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
101 ChEpPHI.

N300pakeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BépTka MUIMHpa U KOHYCA.

KomOunanuu Ten BpalieHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 00bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteus u3 He€. OO0bEM MWIMHJpPA,
KoHyca. O0BEM 11apa U TI0MIaAb ChEephl.

[TonoOubie Tenma B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJL.

Ceuennss mwiMHApa (MapaJUIeIbHO W TEPHEHIUKYJSPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOSIIEe 4Yepe3 BEPIIMHY), CECUCHUS
napa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTtop Ha mnockocTu U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBwiio mnapamnenenunena. PemeHwe 3amay, CBSI3aHHBIX €
NPUMEHEHUEM TIpaBUJl JACUCTBUM € BekTropamu. lIpsMoyronpHass cucrema
KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B



KOOpJMHATax. YToJ Mex1y BekTopamu. CKalspHOE MPOU3BEIECHUE BEKTOPOB.
Bolunciienre yrioB Mexay NpsIMBIMU U IUIOCKOCTAMH. KoOpAMHATHO-BEKTOPHBIN
METO/1 IIPU PEIICHNH F€OMETPUYECKUX 3a/1aY.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMUKHU.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MUPY, BKIIOYas JCTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUM;
BOCIPUMMYMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

DusuyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHWM BCEW >KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKPY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAKTUKH, [MOHMMaHHEM
MaTEeMaTHUECKONH HayKH Kak c(epbl UYeIOBEYECKOW MeATEIHbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHIMBHUIYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0ceoeHue
Memo008  NO3HAHUA — OKpYJcamweeo  Mupa;  npumMeHeHue  J102UHeCKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

* BBISBIISATh M XapPaKTEPHU30BaTh CYMICCTBCHHBIC NMPU3HAKA MATEMAaTHYCCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCTIPUHUMATh,  (OPMYJIHPOBATH H  NPEOOPa30OBBIBATH  CYXKICHHS:
YTBEPIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

eBBISIBJISITh ~ MAaT€MaTUYeCKWE€  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e ICTIATh BBIBOJBI C HCIIOJI30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e IPOBO/IUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BEIOMpATh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJBKO
BApUAHTOB pelUIeHUs, BBIOMpaTh Hauboiee MOAXOASIMA C Y4ETOM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e ICTIOJI30BAaTh BOMPOCHI KaK MCCIIEIOBATEIbCKAN HHCTPYMEHT IO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

¢ IPOBOJINTH CAMOCTOSATEIHHO CTUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBIICHHS,
mpoliecca, BBISBIICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSMH,
MPOIIECCaMU;

e CAMOCTOSITENBHO (HOPMYIHPOBATH 00O0OIIEHUSI U BBIBOJIBI IO PE3yJbTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e IPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCa, a TaKKe BBIJBUTAThH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBISIBJISITH ACPUITUTH HHGOPMAIIMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U JJISI pEIICHUS 3a/1a4H;

e BEIOpaTh WH()OPMAITUIO U3 UCTOYHHUKOB Pa3JIMYHBIX TUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh W HHTEPIPETHPOBATH WH(POPMAIIUIO Pa3THUHBIX
BUJIOB ¥ ()OPM TIPEACTABICHUS;

e CTPYKTYpHUpPOBaTh MHPOPMAIIUIO, TIPEICTABIATh €€ B Pa3IMUHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbOpMaITuu o CaMOCTOSTEIILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  0Oecneuusaom

CchoOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



e BOCIIPUHUMATHh U (POPMYJIUPOBATH CYKJEHUS B COOTBETCTBUU C yCIOBUSIMHU
U TEeIsIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIy
pEIIeHUs 3a/1a4¥, KOMMEHTHPOBATh TIOJTYUYEHHBIN Pe3yJIbTaT;

B X0J/i¢ 0OCYXJICHHUS 33/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMON TEMBI,
poOJIeMBI, perIacMou 3a/1a4uu, BEICKa3bIBaTh UJCH, HAIICJICHHBIC Ha TIOUCK
pEIICHMS; COMOCTaBISATh CBOM CYXKICHHUS C CYXICHHSIMH JPYTHUX
YYacCTHUKOB JHAliora, OOHApYKMBaTh Pa3U4Me U CXOJCTBO IO3UIIMH; B
KOpPEKTHOH popme PopMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAKCHUS,

e IPEJICTABIISATH PE3YJIbTAThl PEIICHUS 33/1a4H, YKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOEKTA; CaMOCTOSATEIHLHO BBIOMPATh (OpMAT BBICTYIUICHHUS C YUETOM
3a]1a4 MPe3CHTAIUN 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4decTBo:

e IOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW M MHAUBUIYaJIbHOM
paboTHl TpU pelieHuH YYCOHBIX 3a/1ad; MPUHUMATH I1€Jh COBMECTHOMN
NEATETbHOCTH, IUIAHUPOBATh  OPTaHW3allUI0 COBMECTHOM  padoTHI,
pacmpenenaTb BUABI PpadOT, TOTOBAPUBATHCA, OOCYXKIATh IPOIECC U
pe3yJbTaT paboThl; 0000IIaTh MHCHHS HECKOJBKUX JIFOCH;

e Y4aCTBOBATh B TPYNMOBBIX (hopmax paboThl (0OCYyKaeHUsI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI 4YacTh pPaOOTBI W
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

3) Vuusepcanvnvie  pecynamueHble Oeticmaus, obecnevusaiom
Gdopmuposanue cCMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCHIU.
Camoopranusanus:

e COCTaBJIATH IJIaH, AJITOPUTM PEIICHUS 3a7a4l, BHIOUPATH CIIOCOO PEIICHMUS C
y4E€TOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHHUI C Y4ETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

eBJIaJICTh HABbIKAMHU  TMO3HABATEIbHOM  pedeKCMd KaK OCO3HaHUS
COBEPILIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII THpolecca u
pe3yibTaTa pelieH!sl MaTEMaTUYECKOH 3a1auH;

e IPEABUJIETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a]auH,
BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJEHHBIX OLIUOOK, BBISIBJIEHHBIX TPYIHOCTEM;



e OLICHMBATh COOTBETCTBHUE pe3yibTaTa LEJIH W YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTIOCKOCTb.

[IpruMeHSATh aKCHOMBI CTEPEOMETPUU U CIIEACTBUA W3 HUX INPH PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYIISIPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccuumupoBath B3auMHOE paclONIOKEHUE NPSAMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTOJl, TPaHU JABYIPAaHHOTO YTIIa,
peOpo IBYTpaHHOTO yTIJia; JMHEWHBIM YTroj JBYTPAaHHOTO YIJIa; TpalycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHHMK, BBIMTYKJIBIA W HEBBITYKIIBIHI
MHOTOTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPABUIIbHBII MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIBHBIN Napaijiesienune, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KjIaccuuKanuy  (BBIMYKJIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIbHBIC
MHOTOTPaHHHKH; TIPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApaJUICIICITUTIC]IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBACHATH PUHIIUIIBI IOCTPOCHHSI CEUSHHH, MCTIONB3YsI METO/T CIICIOB.

CTpouTh CEYCHHS MHOTOTPAHHUKOB METOJOM  CJICOB, BBIMIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOJbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMAaTUYCCKHUX 3a7a4 Ha BBIYHCICHUE PACCTOSHUN MEXIY JABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS MTPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMaM, TMPHUMEHSS W3BECTHbIE AaHAJIUTUYECKHE METOJbl NpPU PELICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHX 3aJad Ha BBIYHCICHUE YIJIOB  MEXIy
CKPEUIMBAIOIIUMUCS  MPSMBIMH, MEXKIy TMPSIMOH ¥ IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) C© TMpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (aKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IAaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYecKd C(HOPMYIHPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MIOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHUYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPAILECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTa
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

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

OnepupoBaTh MOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAS B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTYppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUJl cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTYpax, MpEeJACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXKEHHSI BEKTOPa Ha YUCII0, O0BACHITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIalOT.

[IpuMeHSTh MpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarte npocreimme reoMeTpudecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WUiIu ajifOpUuTMaM, MPUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIM3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUIECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrposbuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEH
3 [lepnieHIUKYISIPHOCTD MPSIMBIX U 12
IIJIOCKOCTEN
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
3) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEeHMS, pACCTOSTHUSA U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE

HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrpoubusie IlpakTHueckue (pp )

MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE

padoThI padoThI
pecypchl

Temna Bpamenus 12

OOBEMEBI TN 5

BekTopbl ¥ KOOpIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001EeHNE, 7 1

cUCcTeMaTH3aIus 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0




IHOYPOYHOE INIVTAHUPOBAHUE 10 KJIACC

KoanuyecTBo 4acosB

Ne
n/n

Tema ypoka

OCHOBHBIE TIOHSITHSI CTEPEOMETPUH: TOYKA,
npsiMasi, INIOCKOCTb, TpocTpaHcTBo. [IpaBuia
M300paKEHUS Ha PUCYHKAX: N300paKCHHUS
HJ’IOCKOCTCI;'I, napaajiCIbHBIX NPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

Ilonstus: nepeCceKaromuecs MmiIOCKOCTH,
nepeCeKaromuec:d nmpsamMad u rjiIoCKOCTb
IlonsTus: MEpCCCKAromMMrECs MI0OCKOCTH,
nepeceKkarommecs npsaMast v rmjiI0CKOCTb

Bcero

KonTposbHbie
padoThI

JlaTa
H3y4eHust

05.09.2023

07.09.2023

12.09.2023

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300pakeHNe MHOTOIPaHHUKOB Ha
pPHUCYHKaX, Ha MPOEKIIHOHHBIX YepTeKaxX

HauanbHble cBefieHHs 0 KyOe U mupamu/e,
uXx pa3BépTku U Moaenu. CeueHus
MHOTI'OTPaHHUKOB

HauanbHble cBefieHHs 0 KyOe U mupamu/e,
uX pa3BEépTku U Moaenu. CeueHus
MHOT'OI'PaHHHUKOB

[TonsiTre 06 akCMOMaTUYECKOM ITOCTPOEHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX

14.09.2023

19.09.2023

21.09.2023

26.09.2023

[TonsiTre 06 akCMOMaTUYECKOM TOCTPOEHUU

28.09.2023




CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUN U
CJICACTBUS U3 HUX

[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOSHUH

9 CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U 03.10.2023
CIICZICTBUS U3 HUX
[TonsATHE 00 aKCHOMATUYECKOM MTOCTPOCHHUH
10 CTEPEOMETPHUHU: aKCHOMBI CTEPEOMETPUU U 05.10.2023
CIICZICTBUS U3 HUX
B3anMHOe pacrioniokeHue mpsiMbIX B
11 MIPOCTPAHCTBE: MepeceKarouecs, 10.10.2023
napajuieNIbHbIC ¥ CKPEIINBAIOIINECS TIPSMBbIC
[TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B
12 MPOCTPAHCTBE: apaJUICIIbHbIC npm\fLIe B 12102023
MPOCTPAHCTBE; NAPAILICIILHOCTh TPEX
MIPSIMBIX
[MTapannenbHOCTh MPSMBIX B TUIOCKOCTEH B
13 npoctpanctie: [lapannenbHOCTh NpsSIMOU 1 17.10.2023
IJIOCKOCTH
14 VYTl ¢ COHANpaBIEHHBIMU CTOPOHAMU 19.10.2023
15 Yron Mexay npsiMbIMU B IPOCTPAaHCTBE 24.10.2023
16 VYroa Mexay NpsSIMbIMU B TIPOCTPAHCTBE 26.10.2023
17 [TapannenbHOCTh TIOCKOCTEH: 07.11.2023
napasiesbHble TUIOCKOCTH
18 CBoiicTBa mapayIeIbHBIX TUIOCKOCTEH 09.11.2023
19 [Ipocreiime npocTpaHCTBEHHBIE (PUTYPHI HA 14.11.2023
IUIOCKOCTH: TETpadp, KyO, mapasuiesnenumnes
20 ITocTpoenue ceueHmit 16.11.2023
21 [Toctpoenue ceuennii 21.11.2023




KonTponbras padbota mo teme "lIpsimbie u

22 IJIOCKOCTH B TIpocTpaHcTBe. [lapamieasHocTh 23.11.2023
NPSAMBIX U IUIOCKOCTER"

93 IlepneH MKy IAPHOCTD NPSIMOM U IVIOCKOCTH: 98.11.2023
NIEPIEHIUKYJISIPHBIE NIPSIMBIE B IPOCTPAHCTBE

24 [Ipsimble napasuienbHbIe U 30.11.2023
MEPIEeHIUKYISIPHBIE K IJIOCKOCTH

o5 [Ipsimble napasuienbHbIe U 05.12.2023
MEPIEeHIUKYISIPHBIE K MJIOCKOCTH

26 [Ipu3Hak nepneHAuKyJISIpPHOCTH IPSIMOU U 07.12.2023
IJIOCKOCTH

97 [Ipu3Hak neprneHIuKyISIPHOCTH IPSIMON U 12.12.2023
TJIOCKOCTH

28 Teopema 0 npsIMON NEpIIEHIUKYIIAPHON 14.12.2023
IJIOCKOCTH

29 Teopema o npsiMON NEpIIEH IUKYIIAPHOU 19.12.2023
IJI0CKOCTH

30 TeopeMa 0 npsIMOM NEpIIEH AUKYIIAPHOU 91122023
IJIOCKOCTH
[lepnieHIuKyIsip ¥ HAKJIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT 26.12.2023
MPSIMOM 710 IIIIOCKOCTH
[lepnieHIuKyIsIp ¥ HAKJIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT 28.12.2023
MPSIMOM A0 MIIOCKOCTH
[lepneHIuKyIsIp ¥ HAKJIIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT 09.01.2024

MPSIMOM A0 MIIOCKOCTH




[lepnenuKyssip U HAKJIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT 11.01.2024
IPSIMOH 10 IJIIOCKOCTH

35 VYIIIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOM 16.01.2024
U TIOCKOCTBIO

36 JIByrpaHHbII yroJ, JIMHEHHbIH yroi 18.01.2024
JBYI'PAaHHOT'O yIJia

37 JIByrpaHHbIN yroJi, TMHEHHBIN yro 93.01.2024
JBYI'PaHHOT'O yIJia

38 [eprieHAUKYISIPHOCTH TIIOCKOCTEH: HpI:I?,HaK 95.01.2024
NEPIIEHIUKYIISIPHOCTH IBYX TIOCKOCTEH

39 [leprieHANKYISIPHOCTD IMJIOCKOCTEH: l'IpI:I3HaK 30.01.2024
HEePIEHAUKYISIPHOCTH BYX IJIOCKOCTEH

40 [eprieHAUKYISIPHOCTH TIIOCKOCTEH: Hp1:13HaK 01.02.2024
NEePIEHAUKYISIPHOCTH JBYX IJIOCKOCTEH

41 TeopeMa o Tpéx mepHeHANKYISIPax 06.02.2024

42 Teopema o Tpéx nepneHAUKyIsIpax 08.02.2024

43 Teopema o TpEX MepreHIUKYIIpax 13.02.2024
KonrtponsHas paboTta no remMmam

44 HepHeH,I(I/f’IiYJIS'{'pHOCTB OPSMBIX U 15.02.2024
riockoctel" u "YTiasl MeXAy NpSAMBIMU U
mIocKocTsIMu"
[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE

45 3JIEMEHTHI MHOTOTPaHHUKA, BLIHyKJI.I?Ie u 90.02.2024
HEBBITYKJIble MHOTOTPaHHUKH; pa3BEPTKa
MHOTOT'paHHHUKA

46 [Tpu3ma: N-yronpHas npu3ma; rpaHu 1 99 02.2024

OCHOBAHUS MPU3MBI; ITPpAMas U HAKJIOHHAA




IIPHU3MBI; OOKOBas W IOJIHAS ITOBCPXHOCTH
IIPpU3MbI

47

48

49

50

[Tapamtenenunen, NpsMOyIrOJbHbBIN
napajuleJIenuIe] 1 ero CBOMCTBa

IIupamuna: N-yronbHas NUpamMuaa, TpaHu U
OCHOBaHHE MUPaMM/JIbl; OOKOBAs U MOJIHAS
[IOBEPXHOCThH IMUPAMU/IbI; IIPABUIIbHAS U
yCeu€HHas nupaMuaa

[TpaBuIIbHBIE MHOTOTPAHHUKH: TTOHSTHE
NPaBUJILHOTO MHOTOTPaHHUKA; ITPaBUIIbHAS
npu3Ma U IpaBUIbHAS THPAMU/IA;
NpaBUIbHAS TPEYTONbHAs MTUpaMHIA U
IIpaBWIbHBIN TeTpa3ap; KyO
[IpencraBnenne o MpaBUIBHBIX
MHOTOI'paHHHUKaX: OKTa3/p, T0JEKadIp U
MKOCadIP.

27.02.2024

29.02.2024

05.03.2024

07.03.2024

51

52

CuMMeTpHs B MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIILHO TOYKH, ITPSAMOM, INIOCKOCTH.
ONeMEeHThl CUMMETPUH B IUpaMuax,
napajuieJenuIenax, NpaBUiIbHbIX
MHOT'OTPaHHUKAX

Brruucnenue 351eMeHTOB MHOTOTPAaHHUKOB:
pEOpa, MuaroHa u, yribl

12.03.2024

14.03.2024

53

[Tnomaae 60KOBOI MOBEPXHOCTH M MOJTHOM
MMOBEPXHOCTHU MPSMOM TTPU3MBI, TUIOIIA/Tb
OCHOBaHMH, TeopeMa 0 OOKOBOM
MMOBEPXHOCTHU MPSMOI TIPU3MBI

19.03.2024

54

[Tnomanas 60KOBOI MOBEPXHOCTH U

21.03.2024




MMOBEPXHOCTHU MPABUIBLHON MUPAMHUIBI,
TeopeMa O IIouaau OOKOBOM MOBEPXHOCTH
yCeuEHHOM mupamMuabl

KonrponsHas pabora o teme

55 1 02.04.2024
"MHoOrorpaHHuKu"
56 [TonsTe 06 00BEME 1 04.04.2024
S7 OO0BEM TUPaMHUTBI 1 09.04.2024
58 O0BEM TUpaMuIBI 1 11.04.2024
59 OO0BEM TUPAMHUTBI 1 16.04.2024
60 O0BEM TUpaMuIBI 1 18.04.2024
61 O06BEM TPU3MBI 1 23.04.2024
62 OO0BEM TTPU3MBI 1 25.04.2024
63 O06BEM TPU3MBI 1 30.04.2024
64 KonTposbnas pa6"0Ta 1o Teme "OO0BEMBI 1 02.05.2024
MHOTOTPaHHUKOB
[ToBTOpEeHME, 0600IIEHNE CHCTEeMAaTU3 AN
65 3HaHui. [locTpoeHune ceuenuii B 1 07.05.2024
MHOTOTPaHHHKE
[ToBTOpEeHME, 0600IIEHNE CHCTEeMATHU3 AN
3HaHUU. BeuKciieHne pacCTOAHUMN: MEXIY
66 JIBYMsI TOUKaMH, OT TOYKHU J0 MPSMOH, OT 1 14.05.2024
TOYKH JI0 TIOCKOCTH, MEXTY
CKPEIIHUBAIOIIUMUCS TIPSIMBIMHU
67 HroroBas KOHTpoNIbHAs paboTa 1 16.05.2024
[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AITUS
68 3HaHUW. Beraucienue yrioB: MexIy 1 91.05.2024

CKPELIUBAIOIIUMUCS IPSIMBIMH, MEXKITY
MIPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,




YIJIOB MEXY IIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paauyc, iuamerp;
TUTOIIAIb IOBEPXHOCTH CHEPHI
B3aumnoe pacnionoxenue chepsl U
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[unmHapudeckas MOBEPXHOCTb,
o0pa3yromue MUINHIPHIECKOM
IMOBEPXHOCTHU, OCb HHHI/IHI{pI/I‘ICCKOﬁ
IOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIias u och;
IUIOIAah OOKOBOM M MOJHOM
IMOBEPXHOCTH

N3006paxkeHne NUINHAPA HA TIIOCKOCTH.
PazsépTka unnungpa. Ceuenus
UIMHIPA (TDI0CKOCTHIO, MapaieTbHON
WJTU TIEPTICHIUKYJIIPHOM OCH ITUITUHIPA)
Konundeckast moBepXHOCTh, 00pazyromme
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON TOBEPXHOCTH




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3syroias 1 0Ch; IO, OOKOBOU H
IIOJIHOW TIOBEPXHOCTH
Yceu€HHbIi KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA K OOKOBas
MOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
PasBépTka konyca. CeueHust KoHyca

10 (TUTOCKOCTBIO, TTApAILICIIbHOM
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISAIICH
yepe3 BEPIINHY)

11 KomOuHanus ten BpateHus u
MHOTOT'PaHHHKOB
MHororpaHHMK, OIIMUCAHHBIN OKOJIO

12 cdepsl; chepa, BIMCaHHAs B
MHOTOI'PaHHUK MJIH B TEJIO BPAIlEHUS

13 [Tonsitue 06 06béMe. OCHOBHBIE
CBOHCTBa 0OBEMOB Tell

14 O0bEM muIMHIpa, KOHYCa

15 O06BEéM mapa u riomazas chepb
[TogoOHEbIe TeNa B MPOCTPAHCTBE.

16 CooTHOIICHUST MEXIY TUTOIIAISIMA
MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI

17 KonrtponsHas pabora o temam "Tena
Bpamenus" u "O6beMbl Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE

19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YUCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenunena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPABUII JCUCTBUH C
BEKTOPaMH

23

24

[IpsiMmoyronbHas cucreMa KOOpJHHAT B
npocrpanctse. KoopauHatel BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Brluucnenue yrioB Mexly NpsIMbIMUA U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLIEHNU TEOMETPUYECKUX 3a7a4

KonTtponbHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPaHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpenue, 0600mEeHNEe U
cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpenme, 0600mEeHNE U
cUCTEMAaTH3ans 3HAHUNA. 3a1aun
TUTAHUMETPUHU H METOJIBI HX PEIICHUS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3anys 3HAaHUN. 3a1ayn 1
IUIAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpeHUEe, 0600IICHNE 1
39 cucTeMaTu3aius 3HaHui. OCHOBHBIC 1
¢burypsl, hakThl, TEOPEMBI Kypca
CTEPEOMETPUH
33 HToroBast KOHTpOJIBbHAS paboTa 1 1
34 [ToBTOpEHME, 06061H6HI:IG u 1
CUCTEMAaTHU3AIUs 3HAHHH
OBUIEE KOJIMYECTBO YACOB I10 34 3

[NPOT'PAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* MaTtemaTuka: anrebpa ¥ Hayaia MaTeMaTHYECKOTO aHalIn3a, TEOMETPHUS.
['eometpus, 10-11 knaccwl/ Atanacsa JI.C., Byty3os B.®., Kagomues C.b. u

npyrue, AkinonepHoe oomectBo «M3narenscTBo «IIpocBerienne»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Komnekus LHOP
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HOACHUTEJBbHASA 3AIINCKA

PabGouas mporpamma yueOHOro Kkypca «BeposSTHOCTP W CTaTHCTHUKA
0a3zoBoro ypoBHs Jisi oOyvaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
®denepaibHOTO  TOCYJAapCTBEHHOTO  00pa30BAaTEIbHOTO CTAaHAApTa CPEIHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHLIUSIMH, COCTaBIIIOIIMMH OCHOBY [UJIsl CAMOPA3BUTHSA M HEMPEPHIBHOTO
o0pa3oBaHMsl, LIEJTOCTHOCTh OOIIEKYIbTYPHOIO, JMYHOCTHOTO U TIO3HABATEIBLHOTO
Pa3BUTHUSA JIUUYHOCTU OOYHAIOIIHXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYuebHbiii kypc «BeposSTHOCTH M CTaTHUCTHKa» 0a30BOT0 YPOBHS SIBISIETCA
IPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro ypOBHS
ocHOBHOM mikoJsbl. Kypc mnpennazHaueH mis (GOpMUPOBaHUA y OOy4YarOIIUXCS
CTaTUCTUYECKOW KYJBTYpbl M IIOHMMaHHS POJIA TEOPUU BEPOSITHOCTEH Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsl U3yYEHHUs CIIyYalWHBIX COOBITHI, BEIUYHH U
npoueccoB. Ilpu m3yueHum Kypca oOoramaroTcsi MPEACTaBICHUS YYalluxcs O
METO/IaX UCCIEA0BAHNS U3MEHUMBOIO MHUPA, PA3BUBACTCS IOHUMAHUE 3HAYNMOCTH
U OOIIHOCTM MaTeMaTUYECKHUX METOAOB IIO3HAHUS KaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAyYHOI'O MUPOBO33PEHHS.

CopeprkaHue Kypca HampaBJ€HO Ha 3aKpEIUICHHE 3HAHUM, MOJYYEHHBIX MpPH
M3YYECHHHU Kypca OCHOBHOW IIKOJBI M HA PAa3BUTHE MPEACTABICHUN O CIyYalHBIX
BEJIMYMHAX M B3aUMOCBA3SAX MEXIYy HUMU Ha BAaXKHBIX IPUMEpaX, CHOKETHI
KOTOPBIX IMOYEPITHYTHI U3 OKPYKAIOLIErO MUPA.

B cooTBeTcTBUM ¢ yKa3aHHbIMH LEISIMA B CTPYKType Y4YeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» CpPEIHEH IMIKOJbl HAa 0a30BOM YpPOBHE BBIJIEIECHBI
CIIEIyIOLIME OCHOBHBIE cojepKareiabHble JUHUU: «Ciy4ailHble COOBITHUS H
BEPOATHOCTHY, «CiTydaliHble BETUYUHBI U 3aKOH OOJIBIIINX YHCEID.

BaxHyro d4YacTb Kypca 3aHMMaeT H3yYE€HHE T[EOMETPHUYECKOro U
OMHOMMAJILHOTO paclpe/iesieHnii U 3HAKOMCTBO C MX HEMPEPHIBHBIMU AHAJIOTAMHU
— MOKa3aTeJIbHBIM U HOPMAJIbHBIM PACTIPECICHUSIMHU.

Conpepxxanne nuHUM «CiydailHble COOBITHS M BEPOSTHOCTH»  CIIY>KUT
OCHOBOW 151 (DOPMHUPOBAHMSI TIPENCTABICHUN O PaCHpeNesICHUU BEPOSTHOCTEH
MEXIy 3HAUCHHUSAMH CIy4YailHBIX BEJIMYHMH, a TaKXKe 3Ta JIMHUS HEoOXOoauMa Kak
0aza sl M3ydyeHHs] 3aKOHAa OOJbIIMX uucel — (yHAAMEHTAIBHOIO 3aKOHa,
JNEUCTBYIOILIETO B MPUPOJIE U OOIIECTBE W HMMEIOLIEr0 MaTEeMaTUYECKYIO
dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEIaracTcsi B 03HAKOMUTEIHLHOM
dbopMe ¢ MUHMMAaJbHBIM HUCIIOJIb30BAHUEM MAaTEMAaTHUECKOTo (hopMaIn3Ma.



Tembl, CBsI3aHHBIE C  HENPEPBIBHBIMH  CIYYaiHBIMH  BEIWYHMHAMH,
aKIEHTUPYIOT BHUMaHHUE IIKOJBHUKOB HA OINWCAHUU WM W3YYCHHH CIy4YailHbBIX
SBJICHMM C MOMOIIbIO HENMpepbIBHbIX (PyHKIUN. OCHOBHOE BHUMAaHUE YJENseTCs
MOKA3aTeIbHOMY W HOPMAJIBHOMY pacIlpeielieHusM, TPU 3TOM IPEIoIaracTcs
O3HAKOMHUTENIFHOE M3yueHHEe MaTepuana 0e3 J0Ka3aTelbCTB MPUMEHIEMBIX
(hakxToB.

MECTO KYPCA B YYEBHOM IIVTIAHE

Ha wusyuenue kypca «BepoSATHOCTp W CTaTUCTHUKa» Ha 0a30BOM YypOBHE
OTBOAUTCS | yac B HENENI0 B TEUEHHUE KaXJ0ro roja oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COJEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

[IpeacraBienne MAaHHBIX C TOMOIIBIO Tabnui W gauarpamm. CpeaHee
apudmeTnyeckoe, MeauaHa, HauOOJIbIIee M HAaUMEHbIIEE 3HAYCHUS, pa3Max,
JUCIIEPCHS M CTAHJIAPTHOE OTKIOHEHUE YHCIIOBBIX HAOOPOB.

Crny4aliHble SKCIEpPUMEHTHI (OMBITHI) U CIIy4alHble COOBITUS. DJIEMEHTAPHBIE
coObITHsl (McX0/bl). BepodaTHocTh ciydailHOro coObITHs. biu3ocTh 4YacToThl U
BEPOATHOCTH  cOoObITUM.  CiyuyaliHple  ONBITBI  C  PAaBHOBO3MOXXHBIMHU
JJIIEMEHTAapHBIMU  COOBITUSIMU.  BepoATHOCTM  CcOOBITMII B ONBITaX  C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMH.

Omnepanuu HajJ COOBITUSIMU: TIEpECEUCHUE, 00bETMHEHUE, TPOTUBOIOIO0KHbBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia cI0KEHUS BEPOSATHOCTEM.

VYcnoBHass BEPOATHOCTb. Y MHOKEHHE BEPOSTHOCTEN. [lepeBO CiydailiHOTrO
skcrepumenTa. @opmylia MoaHOM BepossTHOCTU. HezaBucuMbie COOBITHSI.

Komb6unaropnoe npaBusio ymHoxeHus. [lepectanoBku u axtopuan. Yucio
coueranuit. Tpeyronsuuk [Tackans. ®opmyna 6mHoma HproToHa.

bunapHbIil ciy4aiiHbIl OMBIT (MCIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAHUM 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCTIIBITAHUN bepHyIn.

CnyuaitHas  BennunHa. Pacnpenenenne  BeposATtHocte.  [{marpamma
pacnpenenenus. Ilpumepsl pacnpeneneHuii, B TOM 4YHUCJIE, F€OMETPUYECKOE U
OMHOMHAIILHOE.

11 KJIACC

UucnoBple  XapaKTEpUCTUKUA  CIYy4YaWHBIX  BEJIMYMH: MaTEMaTHYECKOE
OKMJIAHUE, IUCIIEPCHs MU CTAaHJApTHOE OTKIOHEeHHE. [Ipumepsl npuUMEHEHHs
MaTeMaTUYECKOT0 OXXMIAHUs, B TOM YHUCIE B 3aJadax U3 NOBCEIHEBHOM JKHU3HU.
Marematnyeckoe OxujaHue OWHAPHOW CIy4yalHOW BeNMWYWHBI. MaTemMaTtndeckoe
OKMJAHUE CYMMBI CIy4allHbIX BEJIMYMH. MaTreMaTH4ecKoe OXHUAAHUE U
JUCIIEPCHS TEOMETPUUECKOTO M1 OMHOMHUATILHOTO PACTIPEETCHHM.

3akoH OOJIBIIMX YHUCEI M €ro pojib B HayKe, NPUPOAE M OOIIECTBE.
Br160pOoUHBIN METO/ HCCIIEAOBAHUM.

[IpuMepbl HENpEpbIBHBIX CiydaWHbIX BenuuuH. [loHATHME O TUIOTHOCTH
pacnpeneneHus. 3agadu, NPUBOIAIIME K HOpMAJIbHOMY pacnpeneneHuto. [lonsarue
O HOPMAJIbHOM PaCIIpEEICHUN.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMUKHU.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MUPY, BKIIOYas JCTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUM;
BOCIPUMMYMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

DusuyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHWM BCEW >KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKPY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAKTUKH, [MOHMMaHHEM
MaTEeMaTHUECKONH HayKH Kak c(epbl UYeIOBEYECKOW MeATEIHbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHIMBHUIYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0ceoeHue
Memo008  NO3HAHUA — OKpYJcamweeo  Mupa;  npumMeHeHue  J102UHeCKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

* BBISBIISATh M XapPaKTEPHU30BaTh CYMICCTBCHHBIC NMPU3HAKA MATEMAaTHYCCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCTIPUHUMATh,  (OPMYJIHPOBATH H  NPEOOPa30OBBIBATH  CYXKICHHS:
YTBEPIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

eBBISIBJISITh ~ MAaT€MaTUYeCKWE€  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e ICTIATh BBIBOJBI C HCIIOJI30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e IPOBO/IUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BEIOMpATh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJBKO
BApUAHTOB pelUIeHUs, BBIOMpaTh Hauboiee MOAXOASIMA C Y4ETOM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e ICTIOJI30BAaTh BOMPOCHI KaK MCCIIEIOBATEIbCKAN HHCTPYMEHT IO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

¢ IPOBOJINTH CAMOCTOSATEIHHO CTUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBIICHHS,
mpoliecca, BBISBIICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSMH,
MPOIIECCaMU;

e CAMOCTOSITENBHO (HOPMYIHPOBATH 00O0OIIEHUSI U BBIBOJIBI IO PE3yJbTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e IPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCa, a TaKKe BBIJBUTAThH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBISIBJISITH ACPUITUTH HHGOPMAIIMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U JJISI pEIICHUS 3a/1a4H;

e BEIOpaTh WH()OPMAITUIO U3 UCTOYHHUKOB Pa3JIMYHBIX TUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh W HHTEPIPETHPOBATH WH(POPMAIIUIO Pa3THUHBIX
BUJIOB ¥ ()OPM TIPEACTABICHUS;

e CTPYKTYpHUpPOBaTh MHPOPMAIIUIO, TIPEICTABIATh €€ B Pa3IMUHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbOpMaITuu o CaMOCTOSTEIILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  0Oecneuusaom

CchoOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



e BOCIIPUHUMATHh U (POPMYJIUPOBATH CYKJEHUS B COOTBETCTBUU C yCIOBUSIMHU
U TEeIsIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIy
pEIIeHUs 3a/1a4¥, KOMMEHTHPOBATh TIOJTYUYEHHBIN Pe3yJIbTaT;

B X0J/i¢ 0OCYXJICHHUS 33/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMON TEMBI,
poOJIeMBI, perIacMou 3a/1a4uu, BEICKa3bIBaTh UJCH, HAIICJICHHBIC Ha TIOUCK
pEIICHMS; COMOCTaBISATh CBOM CYXKICHHUS C CYXICHHSIMH JPYTHUX
YYacCTHUKOB JHAliora, OOHApYKMBaTh Pa3U4Me U CXOJCTBO IO3UIIMH; B
KOpPEKTHOH popme PopMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAKCHUS,

e IPEJICTABIISATH PE3YJIbTAThl PEIICHUS 33/1a4H, YKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOCKTA; CaMOCTOSATEIBLHO BBIOMPATh (OpMAT BBICTYIUICHHUS C YYETOM
3a]1a4 MPe3CHTAIUN 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4decTBo:

e IOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW M MHAUBUIYaJIbHOM
paboTHl TpU pelieHuH YYCOHBIX 3a/1ad; MPUHUMATH I1€Jh COBMECTHOMN
NEATETbHOCTH, IUIAHUPOBATh  OPTaHW3allUI0 COBMECTHOM  padoTHI,
pacmpenenaTb BUABI PpadOT, TOTOBAPUBATHCA, OOCYXKIATh IPOIECC U
pe3yJbTaT paboThl; 0000IIaTh MHCHHS HECKOJBKUX JIFOCH;

e Y4aCTBOBATh B TPYNMOBBIX (hopmax paboThl (0OCYyKaeHUsI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI 4YacTh pPaOOTBI W
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

3) Vuusepcanvnvie  pecynamueHble Oeticmaus, obecnevusaiom
Gdopmuposanue cCMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCHIU.
Camoopranusanus:

COCTaBJISITh IJIaH, aJITOPUTM PELICHUS 3a/1auH, BEIOUpATh CIIOCOO pElIeHUs C
y4E€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

eBJIaJICTh HABbIKAMHU TO3HABATEJIBHOM pedeKCMd KaK  OCO3HaHUS

COBEPLIAEMBIX IEUCTBUU U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yibTara peleHuss MaTeMaTHYeCKO 3a1a4H;

e [IPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPU PELICHUU 3a1a4H,

BHOCHUTb KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYIHOCTEM;



e OLICHMBATh COOTBETCTBHUE pe3yibTaTa LEJIH W YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBarh  MOHATHSAMHM:  cpefHee  apu(METHUYECKOe,  MEAMaHa,
HauOoJbllIee, HAUMEHbLIEEe 3HAaUEHUE, pa3MaX MacCHBa YMCJIOBBIX JaHHbBIX.

OnepupoBaTh MOHATUSAMU: CIYYaWHBIM SKCIEPUMEHT (OMBIT) U CIIy4yailHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (JIEMEHTApHBIM HMCXOJ) CIYyYalHOIO OIIbITa;
HaXOJUTh BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaxXOAWTb W CpaBHUBAThb BEPOSTHOCTU COOBITMM B M3YUYEHHBIX CIIydalHBIX
DKCIIEPUMEHTAX.

Haxonute u (QopMynHpoBaTh COOBITHS: TIEpPECEUYEHUE M OOBEAHMHEHHE
JAHHBIX  COOBITHM, COOBITHE, MPOTHUBOIOJOXKHOE JaHHOMY  COOBITHIO;
MOJI30BATHCSL AUarpaMmaMu Jijepa u GpopMysioN CIIOXKEHHUS BEPOSTHOCTEH Mpu
pELIeHUH 3a4ad.

OnepupoBaTh MOHATUSMHU: YCIOBHAsi BEPOATHOCTh, HE3aBHUCUMBIE COOBITHUS;
HaXOJUTh BEPOATHOCTH C MOMOIIbIO MPaBUIIA YMHOXKEHHS, C MOMOIIbIO JepeBa
CIIy4allHOTO OMbITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS NPU PELLIEHUH 3a/1a4.

OnepupoBaTh MNOHATUSIMH: HCIBITAHUE, HE3ABUCUMBIE HCIBITAHMS, CEPHS
UCIIBITAaHUM, yCHeX W HeyJaya; HaXOAUTh BEPOSATHOCTH COOBITUI B CEpPUH
HE3aBUCUMBIX MCHBITAHUHN JI0 IEPBOTO yCIeXa; HAXOUTh BEPOSTHOCTH COOBITUH B
CEpUHU UCTIIbITAaHUN bepHyIn.

OnepupoBaTh  MOHATUSAMM:  CIydailHas  BEJIHMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, TMarpaMMa pacipeiesieHusl.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYalHOM  BEJIMYMHBI IO
pacupenesIeHUIO WM C IIOMOIIBIO JUarpaMm.

OnepupoBatTh MOHITUEM MATEMATUYECKOTO OKHUJAAHUS; IPUBOIUTH IPUMEPHI,
KaK MPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHWUE CIIyYaWHOW BEIWYMHBI HAXOIWTH
MaTEMAaTUYECKOE OKUAAHUE 110 TAHHOMY PaCIIpPEICIICHUIO.

HNmeTb npeacTaBieHne O 3aKOHE OOJIBIINUX YHCEIL.

NmeTh npencTaBiieHuE 0 HOPMAIBLHOM PacIpeaeICHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

KoanuyecTBo 4acosB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

Hpe,I[CTaBJ'IeHI/Ie JaHHBIX U OIIKMCATCJIbHasA
CTaTUCTHKA

CryyaiiHble ONBITHI U CITy4aiiHble COOBITHS,

OIIBITBI C PAaBHOBO3MOXHBIMU
QJICMCHTAPHBIMH UCXOJaMHU

Ornepanuu HaJy COOBITUSIMU, CIIOKEHUE
BEPOSATHOCTEMN

VYciioBHasI BEpOSATHOCTD, JEPEBO
CIIy4aifiHOTO OmbITa, (hopMyIia MOJIHOMN
BEPOSITHOCTH W HE3aBUCUMOCTH COOBITUI

OJIEMEHTBI KOM6I/IHaTOpI/IKI/I

Cepuu 1ociae10BaTeNbHBIX UCTIBITAHUN

CrnyyaiiHble BETMYMHBI U PacIpeieNeHHs

o ~N o o1

O00011eHNe U cCUCTEMaTU3aLNS 3HAHUI

oo w b~

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktseckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 MaremaTHyecKoe OKHUIaHUE CIydaHOI 4
BEJTMYUHBI
5 I[I/ICHGPCI/IjI U CTaHJIAPTHOE OTKIIOHCHHE 4 1
CIIy4aiiHOM BEIMYMHBI
3 3aK0H OOJIBIINX YHCET 3 1
4 HenpepriBHbIe Ciy4aiiHbIE BETUYHMHBI 5
(pacripenerneHus)
5 HopwmanbHoe pacnpenenenus 2 1
5 [ToBTOpEHwUe, 06o6meHI:Ie u 19 5
CUCTeMaTH3aIvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[TpencraBieHne JaHHBIX C TOMOIIBIO
TaOIHI] ¥ TUarpaMmm

Cpennee apudmernyeckoe, MeIuaHa,
HauOoJIbIlIee U HAaMMEHbIIIee 3HAUCHUS,
pa3Max, Jucrepcusi, CTaHJapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

Cpennee apudmeTnueckoe, MeIuaHa,
HanOOJIbIIIee M HAUMEHBIIICE 3HAYCHUS,
pa3max, TUCTIepCHsl, CTAHAPTHOE
OTKJIOHCHUE YUCIIOBBIX HAOOPOB

02.09.2023

09.09.2023

16.09.2023

Cpennee apudmeTnyeckoe, MeauaHa,
HauOoJIbIIIee M HAMMEHBIIIEE 3HAYCHUS,
pa3Max, JUCTepcusi, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

23.09.2023

CrnyualiHble SKCIIEPUMEHTHI (OMBITHI) U
ClIy4aifHble COOBITUS. DIeMEHTapHbIE
COOBITHS (UCXOBI)

30.09.2023

BeposTHOCTB ciiydyaltHOTO COOBITHSI.
BepostHOCTH COOBITHI B OMBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH
COOBITUSMU

07.10.2023




BeposiTHOCTB ClTyyaifHOTO COOBITHSI.

7
[IpakTrueckas pabota 14.10.2023
Onepanuu Haj COOBITUSMU:

8 nepecedcHue, 00beIMHEHUE COOBITHIA,
MIPOTUBOIOIOKHBIC COOBITHS. 21.10.2023
Huarpammsl Ditniepa
Oneparyu HaJ COOBITUSMHU:

9 nepecedcHue, 00beIMHCHHE COOBITHIA,
MIPOTUBOTIOIOKHBIC COOBITHS. 11.11.2023
Huarpammsl Ditniepa

10 dopmyiia CII0KEHHS BEPOSATHOCTEH 18.11.2023
YcIiioBHast BEPOSATHOCTh. Y MHOXKCHHE

11 BEPOSTHOCTEH. J[epeBo ciy4aitHOTo 95 11.2023
JKCIEPUMEHTA
YciioBHast BEPOSTHOCTh. Y MHOXKECHHE

12 . 7
BEPOSTHOCTEN. JlepeBo ciy4yaifHOTo 02.12.2023
JKCIEPUMEHTA
YciioBHast BEPOSATHOCTh. Y MHOKECHHE

1 . 7

3 BEPOSTHOCTEN. J[epeBo ciy4yaifHOTo 09.12.2023

IKCTIEPUMEHTA

14 ®opmyJia OTHONW BEPOATHOCTH 16.12.2023

15 ®opmyJia OTHONW BEPOATHOCTH 93.12.2023

16 ®opmyIa NOJTHON BEPOSITHOCTH.
HesaBucumpie coObITHS 13.01.2024

17 KonTtponbHas padora




20.01.2024

18 KomOunaTopHOE NpaBuiio yMHOKEHUS 97 01.2024
19 [TepecTanoBku u hakTopuan 03.02.2024
20 UYucino coueraHuit 10.02.2024
21 Tpeyronsnuk [Tackansa. ®opmyna

6unoma Herorona 17.02.2024

buHapHbIl City4aliHBIN OIBIT

(ucmbITaHue), ycrex U Heynava.
22 HesaBucumsbie I/ICHLITaHI/IiI. Cepus 94.02.2024

HE3aBUCHMBIX UCIIBITAHUH J10 IEPBOTO

ycrexa
93 Cepust He3aBUCUMBIX UCTIBITAHUN

bepnymm 02.03.2024

Cepust HE3aBUCHMBIX UCTIBITAHUH.
24 [MpakTrdeckas T

Hfrilonbzoelzcaljnerifgiei;pOHme TabIHII 09.03.2024
25 CrnyyaiiHasi BelIMIMHA 16.03.2024
26 Pacnpenenenne BeposSTHOCTEH.

Junarpamma pacrnpenesnenus 23.03.2024
97 CyMMa 1 pon3BeIeHUE CITydaitHbIX

BEITUYUH 06.04.2024
08 CymMa u mpou3BeieHHe CITydaifHbIX

BEITUYUH 13.04.2024
29 [Ipumeps! pactipeiesieHuid, B TOM YHCIIe




TEOMETPHUYECKOE U ONHOMHATTEHOE 20.04.2024

30 [Ipumepsl pactipesiesieHuid, B TOM YKCIIe 1
FEOMETPHYECKOE U ONHOMHATTLHOE 27.04.2024

31 [ToBTOpEeHME, 0000IICHUE U 1
cucTeMaru3anus 3HaHuil 04.05.2024

39 [ToBTOpenue, o6o0IICHNE U 1
cucTeMaTtu3anus 3HaHU 11.05.2024
33 HroroBast KoHTpoIbHAs paboTa 1 18.05.2024

34 IToBTOpEHME, 0000IICHUE 1 1
cucTeMaru3anus 3HaHuil 25.05.2024

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KJIACC

Ne i/

Tema ypoka

[ToBTOpEeHmE, 0600IICHUE,
cuctemaruzanus 3HaHui. CiyyaiiHbie
OTIBITBI U BEPOSTHOCTH CITYYAHBIX
coObITuil. Cepun HE3aBUCUMBIX
HCIIBITAaHUH

[ToBTOpEeHME, 0000IICHUE,
cuctemaruzanus 3HaHui. CiyyaiiHbie
OTIBITBI U BEPOSTHOCTH CITYYAHBIX
coObITuii. Cepun HE3aBUCUMBIX
HUCIBITaHHUH

[ToBTOpenue, 06001IIEHNE,
cuctemaruzanus 3HaHui. CryyaiiHbie
OTIBITHI U BEPOSTHOCTH CITYYAHBIX
coObITuii. Cepun HE3aBUCUMBIX
ACIIBITAaHUH

[ToBTOpenue, 06001IIEHNE,
cuctemaruzanus 3HaHui. CryyaitHbie
OTIBITHI U BEPOSTHOCTH CITYIAHBIX
coObITuii. Cepun HE3aBUCUMBIX
HACIIBITAaHUH

[Tpumeps! npuMeHeHUs
MaTeMaTHYECKOTO OKUIAHUS
(cTpaxoBaHue, J0TEPES])

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl




MareMaTruueckoe OKNJaHHUC CYMMBI

0 Clly4aliHbIX BEJIMYUH
MaremaTHueckoe OKuIaHne

7 reOMETPUYECKOr0 U OMHOMHUAIBHOTO
pacrpeneneHun
MaremaTtnueckoe oxkuiaHue

8 FEOMETPUUYECKOTr0 M OMHOMHAILHOTO
pacnpeneneHui

9 Jucrnepcus 1 cTaHAapTHOE OTKIIOHEHUE

10 Jucrniepcnst M cTaHAAPTHOE OTKIIOHEHUE

1 Jlucriepcuu reoMeTpudecKoro u
OMHOMMAJIBHOT'O pacrpeieieHus

12 [IpakTuyeckas pabora c
UCTIOJIb30BAaHUEM AJIEKTPOHHBIX TAOIHIL

13 3akoH 6onpIIMX yKcen. BeiOopouHslii
METOJ HCCIIEJOBaHU M

14 3akoH OonpIIMX yuces. BIOOpouHbIii
METOJ UCCIIEJOBaHUN

15 [IpakTuueckas pabora c
UCTIOJIb30BaHUEM AJIEKTPOHHBIX TAOIHIL

16 HToroBas KOHTpoOJIbHAsA paboTa
[TpumMeps! HENTPEPBIBHBIX CITyYailHBIX

17 BeNMYMH. OYHKIUS MIIOTHOCTH
pactipenenenus. PaBHomepHoe
pacripeielieHUe U ero CBOICTBa
[IpuMepsl HENMPEPBIBHBIX CIIyYaiHBIX

18 Benn4YrH. OyHKIUS IIOTHOCTH

pacrnpeaciiCHus. PaBHOMepHOG




pacnpenesieHue U ero CBOMCTBA

19

20

3anauu, IPUBOIALINE K HOPMATLHOMY
pacnpenenennto. PyHKUUS IOTHOCTH U
CBOICTBa HOPMAJILHOT'O PacIpeesICHUs

[TpakTrueckas padoTta ¢
HCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOIHUIY

21

[ToBTOpeHnue, 0600IICHNE 1
cucTeMaTH3alus 3HaHui. OnucarenbHas
CTaTHUCTHKA

22

[ToBTOpeHue, 0600IICHNE 1
cucremMaru3anus sganui. OnncareiapHas
CTaTUCTUKaA

23

24

25

26

[ToBTOpEHHME, 0000IICHUE 1
cucreMaTu3anys 3HaHui. OIBITEH C
PaBHOBO3MOKHBIMH JICMEHTAPHBIMA
COOBITUSIMHA

[ToBTOpenue, 06001IeHUE U
cucteMaTHu3anus 3HaHui. OTBITHI C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU
COOBITHSIMH

[ToBTOpenue, 06001IeHUE U
cucTeMartu3anus 3HaHui. Beraucnenue
BEPOSITHOCTEN COOBITHI ¢ MPUMEHEHUEM
dbopmyn u rpadUIECKIX METO/I0B
(koopauHaTHas MpsMas, 1epeBo,
nuarpamma Jusepa)

[ToBTOpeHnue, 06001IeHNE U
cucTeMaTH3alus 3HaHui. Beruucienue




BEPOSTHOCTEW COOBITHI ¢ MPUMEHEHUEM
dbopmyn u rpadUIECKUX METOI0B
(xoopauHaTHas NpsAMas, AepeBo,
auarpamma Jusepa)

27

28

29

[ToBTOpeHnue, 0600IICHNE 1
crucTemMaTu3alus 3HaHui. Beruucnenue
BEPOSTHOCTEH COOBITHI C MPUMEHEHHEM
dbopmy1 u rpaduIECKUX METOIOB
(koopauHaTHAs MpsAMas, IepeBo,
nuarpamma Ditniepa)

[ToBTOpeHue, 0600IICHNE U
cucTeMaru3alus 3HaHuii. Berancnenue
BEPOATHOCTEH COOBITHI C IPUMEHEHUEM
dbopmy1 u rpaduIECKUX METOIOB
(koopauHaTHAs MpsAMas, IepeBo,
nuarpamma Jusepa)

[ToBTOpenue, 06001IeHUE U
cuctemaruzanus 3HaHui. CrydaiiHble
BEJIMUMHBI U pacrpeeeHus

30

[ToBTOpenue, o6o0IIEHNE 1
cucremarusanus 3HaHui. Cirydaiinble
BEJIMYMHBI U paclpeaeieHus

31

[ToBTOpenwue, 0600IIEHNE 1
cUCTEeMaTU3alus 3HaHUM.
MaremaTtnueckoe 0XKMIAHUE CITy4aiiHON
BEJIMYMHBI

32

[ToBTOpenwme, 0600IIEHNE U
CHCTEeMAaTH3aIus 3HAHUH.
MaremaTtnueckoe 0)XKMIaHUE CITy9aiiHON




BCJIMYHHBI

33 HroroBast kKoHTpoIbHAs paboTa 1

34 [ToBTOpeHwue, 0606H_IGHIfC u 1
cUCTeMaTH3aIHs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






