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aHAJIM3A



HHOACHUTEJIbHASA 3AIINCKA

VYuebublil Kypc «Anredpa ¥ Havyajga MaTEeMaTHYECKOTO aHAIN3a» ABISETCS OJHUM M3 Hambolee
3HaYMMbIX B IpOrpaMMe CpeJHero oouiero oOpa3oBaHUs, IMOCKOJbKY, C OJHOM CTOPOHBI, OH
obecreyrBaeT MHCTPYMEHTAIbHYIO 0a3y Uil M3Y4YEHUs BCEX €CTECTBEHHO-HAy4YHBIX KYpCOB, a C
Apyroi CTOPOHBI, (OPMHPYET JIOTHYECKOe MW aOCTPAKTHOE MBIIUIEHHE OOYYAIOUIMXCS Ha YPOBHE,
HEOOXOAUMOM JUII OCBOCHHUS MH(POPMATUKH, OOIIECTBO3HAHUS, MCTOPUH, CIOBECHOCTH M JPYTHX
IUCLUIUIMH. B pamkax aHHOro y4eOHOro Kypca o0y4aroliyecs: OBIa/IeBalOT YHUBEPCAIbHBIM SI3bIKOM
COBPEMEHHOM HayKH, KOTOpasi (OpMYIHUPYET CBOU IOCTUKEHUS B MaTeMaTHYecKol Gopme.

VY4aeOHbIll Kypc anreOppl W Hadal MaTEeMaTHYECKOTO aHAIM3a 3aKJIAJbIBAeT OCHOBY IS
YCIICITHOTO OBJIAJICHHUS 3aKOHAMU (U3UKH, XUMHH, OMOJIOTUH, TMOHMMAHHUS OCHOBHBIX TEHICHIUMN
pa3BUTHS SKOHOMHUKM M OOLIECTBEHHOW KM3HM, IO3BOJSIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
IUGPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO MCIIOJIb30BaTh MX [UI JaJbHEHIIero
o0pa3oBaHMs M B TOBCEAHEBHOW XKM3HU. B TO e BpeMsi oBiafieHWe aOCTPAKTHBIMH U JIOTHYECKH
CTPOTUMH KOHCTPYKIMSAMHU IreOpbl M MaTEeMaTHYEeCKOTO aHajih3a pa3BUBACT YMEHHE HaXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKA3bIBaTh YTBEPXKICHMS C MOMOIIbI0 MHIYKIHMU U
paccyxnaTh JIeAyKTUBHO, HCIOJIb30BaTh 0000IIEHWE M KOHKpPETH3allMio, abCTparupoBaHHE U
aHaJIOTHIo, (OPMHUPYET KpEaTUBHOE U KPUTUIECKOE MBIIIIICHHUE.

B xoxe wusyuenuss yuyeOHOro Kkypca «Anredpa ¥ Hayaja MaTeMaTHYECKOro aHalln3a
o0yyaromuecst MoJy4aroT HOBBIM OIBIT peIIeHUs] MPUKIIAJAHBIX 3a/1a4, CAMOCTOSTEIBHOTO OCTPOEHUS
MaTeMaTHYeCKUX MoJieNiell peasbHbIX CUTYalui, HHTEPIPETAluU MOJyYSHHbBIX pEeIIeHUH, 3HAaKOMSTCS
C TpUMepaMH MaTEeMaTHYECKHX 3aKOHOMEPHOCTEH B MpUpPOJe, HaAyKe M MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTHYEeCKUMHU OTKPBITHSIMH U UX aBTOPaMHU.

VYuebHblli Kypc o00dazaeT 3HAUYMTENbHBIM  BOCHUTATENbHBIM IOTEHLMAIOM, KOTOPBIH
peanu3yercss Kak uepe3 Yy4yeOHbIM Marepual, CHocoOCTBYIOUIMH (HOpPMUPOBAHHIO HAYYHOTO
MHPOBO33PEHHUS, TaK M 4epe3 crneunduky ydeOHOH AesTenbHOCTH, TpeOyromel MpoaoKUTENbHON
KOHIICHTPAIIM! BHUMAaHUS, CAMOCTOSATENBHOCTH, aKKypaTHOCTH M OTBETCTBEHHOCTH 32 TIOJTYYEHHBIN
pe3ysbTar.

B ocHoBe Meronuku oOyueHuss anreOpe M HayalaM MaTeMaTUYeCKOrO aHalInu3a JIEKUT
JeSITeTbHOCTHBIN MPHHIIAT 00YJIEHUSI.

B cTpykType ydeOHOrOo Kypca «AisreOpa W Hadajga MaTeMaTHUYECKOTO aHAIN3a» BBIICICHBI
CIIEAYIOIINE COJIePKATEIbHO-METOINYECKHE JTUHUU: «HuCia U BEIYUCICHUS», «DYHKIUU U rpadukm»,
«YpaBHEHUS U HepaBeHCTBay», «Havama mMaTemaTndeckoro aHanusa», «MHOXECTBa U JIoTHMKay». Bce
OCHOBHBIE COJIEPKATEITHHO-METOANYECCKHE JIMHUN U3YJalOTCsl Ha TPOTSHKEHUH ABYX JIET 00ydeHHs Ha

YPOBHE CpEIHEro o0Imero oOpa3oBaHMs, ECTECTBEHHO [OIOJHSS Ipyr JApyra W IOCTEIIEHHO



HACBIIASICh HOBBIMHM TeMaMHM U pazieinamMu. JlaHHBI y4eOHBIH Kypc SIBISIETCS WHTETPATHUBHBIM,
MOCKOJIbKY O00BeNuHSET B cebe CcopepikaHue HECKOJIbKMX MATEeMaTHYECKUX JWCIMIUINH, TaKUX Kak
anreOpa, TPUTOHOMETPUS, MaTEeMaTHUECKUI aHaIM3, TEOPUS MHOXKECTB, MaTeMaTH4yecKasi JIOTHKA |
npyrue. Ilo Mepe Toro kak oOydaromiuecsi OBJafeBalOT BcE Oosiee MIMPOKUM MaTeMAaTUYECKUM
anmapaTtoM, y HHX TOCJIeI0BaTeIbHO (OPMUPYETCS U COBEPILEHCTBYETCS YMEHHE CTPOUTH
MaTEeMaTHYECKyI0 MOJIENIb pPEalbHOW CHUTYyallud, NPUMEHSTh 3HAHHS, IMOJyYEHHbIE NPU H3YYCHUU
y4eOHOro Kypca, sl pelIeHHs] CaMOCTOATENbHO C(POPMYIMPOBAHHONH MaTeMaTWYeCKOW 3ahayd, a
3aTeM MHTEPIPETUPOBATH CBOU OTBET.

CopepxarenpHo-MeTOIMYeCcKass JUHHUS «Yuciaa W BbIUMCICHMS» 3aBepuiaeT (GpopMUpOBaHUE
HABBIKOB HCIIOJIb30BAHMS JICHCTBUTENBHBIX YHCEN, KOTOpOE OBLJIO HAa4aTo Ha YPOBHE OCHOBHOTO
obmero oOpa3oBanus. Ha ypoBHe cpemHero oOmiero oOpa3oBaHHs 0CO00€ BHHMAHHE YACISCTCS
(OpMUPOBAHHMIO HABBIKOB pAIlMOHAJBHBIX BBIYUCICHHUM, BKIIOYAIONIMX B ce0s HCIIOJIb30BaHUE
pa3nMyYHbIX (HOPM 3amKcH YUCIIA, YMEHHUE JeNIaTh TPUKUAKY, BBITOIHATH NPUOIMKEHHBIC BEIUMCIICHHUS,
OLICHUBATh YHCJIOBBIE BBIPAXKEHHUS, paboTaTh C MaTeMaTWUYECKMMHM KOHCTAaHTAMH. 3HAKOMBIE
00yJaromuMCsi MHOXECTBA HATypaJIbHBIX, IIEJbIX, PALMOHAIBHBIX W JICHCTBHUTENBHBIX YHCENT
JIOTIOJTHSIFOTCSI MHOXKECTBOM KOMILIEKCHBIX 4HceNl. B KaKIOM U3 ATHX MHOXECTB pacCMaTpUBAIOTCA
CBOMCTBEHHBIE €My CHEelU(PUUECKHIE 3a]]a4ul U OTepalliy: JeJIeHue Halleno, OIepupPOBaHUE OCTaTKaMHU
Ha MHOJXKECTBE IIENIBIX YHCEN, OCOOble CBOWCTBAa pAIMOHAIBHBIX W HMPPANMOHAIBHBIX YHCEl,
apu(MeTHYECKUE OIepalny, a TaKKe HW3BJICUCHHE KOPHS HATypaIbHOW CTEIIEHW Ha MHOXECTBE
KOMIUIEKCHBIX 4Kces. braronaps mocienoBaTenbHOMY pacIIMPEHHUIO Kpyra HCIOJIb3YeMbIX YHCeN U
3HaKOMCTBY C BO3MOXKHOCTSMH HX THPUMEHEHHUS I PELICHHUs pa3iuyHbIX 337a4 (OpMHpYyeTcs
MPEJCTAaBIICHHE O €IWHCTBE MAaTEMAaTHKH KaK HAyKH W €€ POJM B MOCTPOCHHM MOJENEH peaabHOro
MUpa, HIMPOKO UCTIONB3YIOTCSI 000011IeHNE U KOHKPETU3ALINSL.

JIuHus «YpaBHEHUs] U HEPABEHCTBA» pealn3yeTcs Ha MPOTSHKEHUU BCero oOy4yeHMs Ha YpOBHE
cpeaHero o01iero oopa3oBaHus, MOCKOJIBKY B KaX10M paszzene [IporpaMMbl MpeyCMOTPEHO pelIeHne
COOTBETCTBYIOIIMX 3ajad. B pe3ynbprare o0ydarommuecs: OBJIaeBalOT pa3IMIYHBIMU METOIAMH PEIICHUS
palMoOHABFHBIX, HPPAMUOHAIBHBIX, IOKA3aTEeIbHBIX, JOTAPU(YMUIECKAX W TPUTOHOMETPHUYECKUX
ypaBHEHMI, HEPABEHCTB U CUCTEM, a TaKXKe 3aj]ad, cojepKamux napamerpsl. [lomyueHHble yMeHUS
IIMPOKO HCHOJB3YIOTCA TMPH MCCIENOBAaHUM (PYHKIMI C MOMOIIBIO MPOU3BOAHOM, NMPH pPELICHUU
MPUKIAAHBIX 3aJad W 3a/a4 Ha HAaXOXJICHHE HAWOONBIIMX M HAMMEHBIINX 3HAUYCHUH (QYHKINH.
JlaHHas copeprKaTeNbHas JIMHUS BKIIIOYAeT B ce0s Takke GopMUpOBaHHE YMEHUH BBITOIHATH PACUETHI
no ¢Gopmynam, mpeoOpa3oBaHUS PANUOHAIBHBIX, HWPPALHOHAIBHBIX W TPUTOHOMETPUYECKUX
BBIpQXKEHUI, a TakXKe BBIPAXEHUH, coJepXkalluxX CTerneHu U Jjorapudmsl. braromaps uzyueHHIo
anreOpandeckoro MaTepuaa MpOMCXOIUT AalibHEHIee pa3BUTHE ATOPUTMUYECKOTO U aOCTPAKTHOTO

MBIIUICHUST 00y4aromuxcsi, (GOPMHUPYIOTCS HaBBIKM JAEIYKTUBHBIX pacCyKICHHM, paldoThl ¢



CUMBOJIbHBIMH (pOpMamH, MpenCTaBICHHs] 3aKOHOMEPHOCTEH M 3aBHUCHUMOCTEl B BHJI€ PaBEHCTB U
HepaBeHCTB. Anrebpa mnpeiaraeT 3(QQEeKTHBHBIC HHCTPYMEHTHI ISl PELICHUS MPAKTUYECKHX U
€CTECTBEHHO-HAYYHbIX 3a/1a4, HaIJIAIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopepxarenbHo-MeTonuYecKas TUHUA «DYHKIMU U TpadUK» TECHO MEeperieTaeTcs ¢ JpyruMu
JUHUSAMH y4eOHOTro Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE 33/1aéT IMOCIIE0BATEIbHOCTh U3YUYCHHS
MaTtepuana. V3ydeHHe CTENEeHHOH, IOKa3aTeNbHOW, JIOrapu(MHUUECKOW W TPUTOHOMETPUYECKHX
(GyHKIMH, MX CBOWCTB M IpaMKOB, UCIOIB30BaHNE (PYHKLUH AT pEIIeHUs 3a/1a4 U3 IPYTUX YIeOHBIX
MIPEeIMETOB U PEealbHOM KU3HU TECHO CBSI3aHO KaK C MAaTeMaTUYECKUM aHAJIU30M, TaK U C pEelIeHUEM
ypaBHEHHMI U HepaBeHCTB. [Ipu 3Tom Oonblioe BHUMaHUE yraeiseTcss (HOPMHUPOBAHHIO YMEHHUS
BbIpaXaTh (OpMyJIaMU 3aBUCUMOCTH MEXAY Pa3IMYHBIMU BEJIMYMHAMM, HUCCIIEIOBATh IOJy4YEHHBIE
¢byHKIMH, CTpOUTh MX rpaduku. Marepuan STOH COAEp)KATEIbHOW JHMHWM HAlEJICH Ha pa3BUTHE
YMEHUI U HABBIKOB, MO3BOJISIOIINX BBIPAXKaTh 3aBUCUMOCTH MEX/1y BEIMYUHAMH B Pa3NUYHON (opMme:
aHAJIMTUYEeCKOM, rpaduueckoi u  crnoBecHOM. Ero wu3ydeHwe cmocoOCTBYeT — pa3BUTHUIO
AITOPUTMUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K OOOOIIEHHIO M KOHKPETHU3AlUH, HCIIOJIb30BAHHIO
AHAJIOTUH.

CopepxarenpHast JuHHS «Hayana wmareMaTHdyeckoro aHaiu3a» MO3BOJIAET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MaTEMaTHUECKUX, TaK U MPUKIAJHBIX 3a/1a4, TOCTYIHBIX 00y4YaIOUIIMCs, TaK KaK
Yy HUX TMOSBIISIETCS BO3MOXHOCTb CTPOUTH I'paUKH CIOXKHBIX (PYHKUUN, ONPENesITh UX HauOoJbIlINe
U HauMEHbIKME 3HAYCHMs], BBIYMCIATH IUlomand (Guryp U oObEMBI TeJ, HAaXOIUTh CKOPOCTH U
YCKOpeHHUS IpoueccoB. JlaHHas conepkarenabHas TMHHUS OTKPBIBAET HOBBIE BO3MOKHOCTH IIOCTPOEHUS
MaTEMaTUYECKUX MOJIENEH pEalbHbIX CHUTyallui, I03BOJSET HAXOAUTh HAWIydllee pEIICHUE B
NPUKJIAJHBIX, B TOM 4YHCIE COLUAIbHO-I)KOHOMUYECKUX, 3aJadyaXx. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTUYeCKOro aHajin3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (POpPMaIbHO-JIOTHYECKOTO U
KpPEaTHBHOT'O MBIIUICHUS, (POPMUPOBAHUIO YMEHUI pacliO3HABATh MPOSIBIECHHUS 3aKOHOB MaTeMaTHKH B
Hayke, TEXHMKe U HcKyccTBe. OOydaronuecs y3HAIOT O BBIJAIOIIMXCS pe3ylbTaTax, MOJyYEHHBIX B
X0JIe pa3BUTHsI MaTeMaTHKU KaK HayKH, U 00 UX aBTOpax.

CopepxarenpbHO-MeTOIMYECKass JTUHUS «MHOXECTBa W JIOTHKa» BKIIOYAET B C€Osl AJIEMEHTHI
TEOPUM MHOXKECTB U MaTeMAaTUYECKOW JIOTMKU. TeopeTHKO-MHOKECTBEHHBIE IIPEICTaBICHHUS
MPOHU3BIBAIOT BECh KypC LIKOJBHOW MAaTeMaTHKU W MpelaraloT Haubosee YHMBEPCAJIbHBIN S3BIK,
OOBEMHSIOMNNA BCE pa3lenabl MaTeMaTUKU U €€ TPUWIOKEHHH, OHHM CBS3bIBAIOT pa3HbIE
MaTeMaTHYeCKHe IUCHUIUIMHBI U HUX TNpUWIOKEeHHs B enuHoe 1enoe. [loaTtomy BakHO naTh
BO3MOXKHOCTh ~ OOydaromieMycst IMOHMMAaThb TEOPETUKO-MHOXKECTBEHHBIH  S3BIK  COBPEMEHHOMU
MaTEeMaTUKH ¥ MCIOJIb30BaTh €r0 JUIS BBIPAXKEHMSI CBOMX MbICIEH. JpyrMM Ba)KHBIM IPU3HAKOM
MaTeMaTHKU KaK HayKH CJelyeT MPHU3HATh CBOMCTBEHHYIO €l CTPOTroCTh 0OOCHOBAHHM U ClieZJOBaHUE

OHpeI[eJ'IéHHBIM ImpaBujIaM IIOCTPOCHHA JOKA3aTCIILCTB. 3HAKOMCTBO C 3JIEMEHTaMH MaTeMaTHYEeCKOMH



JIOTMKH CHOCOOCTBYET PA3BUTHUIO JIOTMYECKOI'O MBIIUIEHUS OOYYarOIIMXCsl, MO3BOJSIET UM CTPOUTh
CBOU PACCYX/ICHUS HA OCHOBE JIOTHUECKUX MPaBUI, (POPMHUPYET HABBIKA KPUTUYECKOTO MBIIIJICHHS.

B yuebHom Kkypce «Anrebpa M Hayala MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOr0 MOJEIMPOBaHMs, KOTOpbIE MPU3BaHbI CIOCOOCTBOBATH (DOPMUPOBAHHIO HABBIKOB
IIOCTPOCHHS MOJEJIEH PEAbHBIX CHUTYallMH, HCCIENOBaHUSA ATHX MOJEIEH C IOMOIIbIO amnmapara
anreOppl U MaTeMAaTUYECKOr0 aHalW3a, MHTEPIpPETALMU IOJYyYEHHBIX PE3yibTaToB. Takue 3alaHus
BIUIETEHBI B KaX/bII M3 pa3/esoB MPOrpaMMbl, IOCKOJIbKY BECh Marepuaji yueOHOro Kypca IHUPOKO
UCIOJIb3YETCS U1 PEUICHMs] NPUKIAIHBIX 3a1ad. [Ipym pelleHun peanbHbIX NPAKTUYECKUX 3anad
oOyyarolmiuecss  pa3BMBAOT  HAOJMIOJATENbHOCTb,  YMEHME  HAXOAMTb  3aKOHOMEPHOCTH,
abCTparmpoBaThCsi, HCHOJB30BATh AHAJOTHIO, OOOOIIATh M  KOHKPETH3UPOBATH MpoOIEMy.
JleaTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAJHBIX 3a7ad OPraHU3yeTcsl B MpoIecce
M3y4YeHHs BCeX TeM yueOHOro Kypca «Airedpa u Hayajla MaTeMaTHYECKOr0 aHAJIN3a».

Ha n3ydenue ydyeGHOro Kypca «Anredpa v Hadajaa MaTeMaTHYECKOro aHaJIM3a» OTBOAMUTCA 272

yaca: B 10 kiacce — 136 gacoB (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 yaca B HEACIIO).

COILEPKAHUE OBYYEHUSA
10 KITIACC

Yucia v BbIYUCTICHUSA

Pammonaneubie uncna. OOBIKHOBEHHBIE W JIECATHYHBIE JpPOOH, TMPOIICHTHI, OECKOHEUHBIE
nepuoandeckue apoou. [lpumenenue Apodeil W TPOIEHTOB JUIsl PEIIeHUs MPUKIATHBIX 3a7ad U3
Pa3IUYHBIX OTpAaCIe 3HAHUM U PeallbHOM KU3HH.

JleficTBuTenbHbIE 4YHCA. PanuoHanbHBIE HW UppalMOHATIbHBIE YHcHa. ApudMeTHYecKue
onepauuu C JICUCTBUTEIIBHBIMU YHCIaMU. MOJynb JEWCTBUTEIBHOIO 4YHCIAa M €ro CBOMCTBA.
[TpubOnmxEHHBIE BRIYUCIECHUS, TIPABUIA OKPYTIICHUS, TPUKUIKA U OIEHKA pPe3yIbTaTa BEIUMCICHHH.

Crenens ¢ nensiM nmokasareieMm. bunom Herorona. Micnons3oBanue noaxofsiiei popmsl 3amnucu
JIEWCTBUTEIbHBIX YUCEN JI PEIICHHS TPAKTUYECKUX 3a7a4 U MPEICTaBICHUS TaHHBIX.

ApudmeTnueckuil KOpeHb HaTypajibHON CTENEHH U €ro CBOMCTBA.

Crenenb C palMOHAIBHBIM I[OKa3aTeleM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIbHBIM
IOKa3aTeIeM.

Jlorapudm uucna. CoiictBa norapudma. JlecITHIHBIC U HATypaIbHBIE JTOTapU(PMBI.

CuHyCc, KOCHHYC, TaHI€HC, KOTAHT€HC YHUCJIOBOIO apryMeHTa. ApPKCHUHYC, ApKKOCHHYC U
APKTAHT€HC YMCIOBOTO apryMeEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxmectBa W TOXIECTBEHHBIE TpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb  YpaBHEHUS.

PaBHOCHIBHEIE YpaBHCHUA U YPABHCHUA-CIICACTBUSI. HepaBeHCTBO, PCIICHNUC HCPABCHCTBA.



OCHOBHBIE METO/BI pEIIEHUs LEIbIX U JPOOHO-pallMOHAIBHBIX YPAaBHEHHH U HEPaBEHCTB.
MHorowieHsl OT OAHOM IMEPEMEHHOM. JleleHrne MHOrowieHa Ha MHOTOWIEH C OCTarkoM. Teopema
besy. Muorounens! ¢ nensiMu koddunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COACPIKAILMX CTEIEHU U KOPHH.

WppanmonansHbie ypaBHeHUsA. OCHOBHbBIE METOABI PELICHHS UPPALIMOHAIBHBIX YPABHEHUN.

ITokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELICHUSI 10KA3aTEIbHbIX YPABHEHUH.

[IpeoOpa3oBanue BEIpAXKEHUN, COACPIKAIINX JIOTAPU(DMBI.

Jlorapudmuueckue ypaBHeHHsl. OCHOBHBIE METO/IbI pEILICHHSI JOrapU(PMUUECKUX YPaBHEHUH.

OcHOBHBIE ~ TpuUroHoMerpuueckue  ¢opmynsl. I[IpeoOpazoBaHue  TPUTOHOMETPUUYECKHX
BBIpa)KCHU. Pelienre TpuroHoMeTpu4eCKuX ypaBHEHU.

Pemenne cucrem JMHEMHBIX ypaBHEHMH. Marpuua CHCTEMBl JIMHEHHBIX YPaBHEHHM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUUECKUN CMBICII M CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHMS,
IIPUMEHEHHUE ONPEINEINUTENs A PEIICHUS CUCTEMBl JMHEHHBIX ypaBHEHUH. PelieHne mpukiagHbIX
3a/1a4 ¢ IIOMOIIBIO CUCTEMBI JIMHENHBIX yYpaBHEHUH. VccnenoBanyre NoCTpOCHHOM MOJIEIHN € TOMOIIBIO
MaTpHIl ¥ ONPEICIIUTEIIEH.

[locTtpoeHne MareMaTUYeCKUX MOJENEH peaJbHONW CHUTYyallUH C IIOMOIUBIO YpaBHEHUH U
HepaBeHCTB. [IpuMeHeHre ypaBHEHHH U HEPABEHCTB K PELICHUIO MaTEMAaTUYECKUX 3a/ad M 3a7ad u3
pa3IMyYHbIX 00JacTel HayKH U peasibHOM JKU3HH.

DyHKUUH U rpaGuKu

OyHKIMsA, crocoOsl 3a1anus QyHKuu. B3aumuo obpatHble GpyHkimy. Kommnosumus GyHKIui.
I'padpux GpyHkumu. DnemMeHTapHble npeoOpa3oBaHus rpadukoB GyHKINH.

OO6nacTh ompezeneHuss U MHOXecTBO 3HaueHuM ¢GyHkuuu. Hymu ¢yskmuu. Ilpomexyrku
3HAKOMOCTOAHCTBA. Y&THhle W Heu€rHble ¢yHKuuU. llepuonnueckue ¢yuknuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMM. MakcuMymMbl M MUHUMYMBl (GyHKuuu. HawmbGonbliee u HauMeHbIlee
3Ha4eHUs QYHKIHUU HAa IPOMEKYTKE.

JluneiiHnas, KBagpaTWdHas W APOOHO-TMHEWHAs (QYyHKIUHU. DJIEMEHTApHOE HWCCIEOBaHUE U
MTOCTPOEHUE X TPa(UKOB.

CrenenHas (QyHKIMS C HATypaJIbHBIM M II€TIbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. ColicTBa
U rpaduK KOpHS N-0il cTeneHn Kak (yHKIUN OOpaTHOM CTENEHH ¢ HaTypaJIbHbIM MTOKa3aTesIeM.

[TokazarenbHast u Jsorapudmudeckas (GyHKIUU, MUX CBoWcTBa M Tpaduku. Vcnonb3oBaHue
rpadukoB pyHKUIMN I pelieHusl ypaBHEHUH.

Tpuronomerpuueckass OKpy>KHOCTb, ONpEAEICHUE TPUTOHOMETPUYECKHX (YHKIMHA YHCIOBOTO
apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B pealbHBIX Ipolieccax W SABICHUSIX. ['pa@uku peasbHBIX

3aBUCUMOCTEM.



Hayana maTteMaTH4ecKoro aHajimsa

ITocnegoBaTenpHOCTH, CIHOCOOBI 3amaHUs IIOCIENOBATENBHOCTEH. MeTon MaTeMaTHYECKOU
UHIYKIMA. MOHOTOHHBIE W OTrpaHUYEHHBIE MOCJIEIOBATEIbHOCTH. VICTOpUS BO3HUKHOBEHHS
MaTEMaTHYECKOro aHalln3a KaK aHalin3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas nporpeccu. beckoHeuHo yObIBarolias reomMerpuieckas
mporpeccusi. Cymma OeCKOHEYHO YOBIBalOIIEH TeoMeTpHuecKol mnporpeccud. JIMHEWHBIH U
AKCMOHEHIHAIbHBIN pocT. Yucno e. opmyna cioXHBIX MPOLEHTOB. Vcronb30BaHue Mporpeccuu Jyist
penieHus pealibHbIX 3aJa4 IPUKIIAHOIO XapaKTepa.

HemnpepsiBHble GyHKIMM W UX cBOWcTBAa. Touku paspbeiBa. ACHMOTOTHI TpadUKOB (PYHKITHH.
CpoiicTBa (YyHKIIUH HEMPEPHIBHBIX Ha OTpe3ke. METOJl WHTEPBAJIOB JUJIsi PEIICHUS HEPaBEHCTB.
[IpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIUH JUIsl peIIeHUs 3a/1a4.

[lepBass u BTOpas mpousBoaHble (yHKUMU. OmnpenencHUe, Te€OMETPUUYECKUNH U (HU3HUYECKUN
CMBICJI IPOU3BOIHON. Y paBHEHHUE KacaTeabHOU K rpaduky QyHKIUU.

[IpouzBoaubie anemeHTapHbIX (PyHKIui. [Ipon3BogHAsi CyMMBbI, MPOM3BEIECHUS, YAaCTHOTO M
KOMITO3UIIUH (PYHKITHH.

MHo:xecTBa M JIOTHKA

MHoOXecTBO, oOmnepaluy HaJl MHOXeCTBaMu M HUX cBoiictBa. [luarpammsl Ditnepa—BenHna.
[IpuMeHeHne TeopeTHKO-MHOXKECTBEHHOTO armapara JJis OMHCaHUs peajbHbIX MPOIECCOB U SBJICHUH,
NP PEIICHUH 33/1a4 U3 IPYTUX YUYEOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIEJCTBUE, 0KA3aTelIbCTBO,

PaBHOCUJIBHBIC YPABHCHU.

11 KJIACC

Yucsia ¥ BbIYUCICHUSA

Hatypanbhble u 1iensle yncna. [IpumeHenne npru3HakoB JeTUMOCTH 1IeJIbIX Yncell, HauOOoJbIINN
obmuii nemutens (manee — HOJl) m nammenspiee oOmiee kpatHoe (manee — HOK), ocratkoB 1o
MOAYJII0, aNropuTMa EBKIINIa 11 penieHus 3a/1a4 B UENbIX YACIIaXx.

KommnekcHble uncna. AnreOpandeckas U TpUrOHOMETpUdeckas (opMbl 3aMucu KOMITJIEKCHOTO
yucaa. ApudMeTHuecKkue onepanuu ¢ KOMIDIEKCHBIMU yuciamu. M300paskeHre KOMIUIEKCHBIX YUCeN
Ha KOOpAWHATHOM miuockocth. @opmyna Myaspa. KopHr n-oil cTeneHM U3 KOMILIEKCHOIO YHCIIA.
[IpuMeHeHrne KOMIUIEKCHBIX YMCel JUIsl pelieHns (GU3MUecKUX U T€OMETPUUECKUX 3ajau.

YpaBHeHHS U HEPABEHCTBA

Cucrema M COBOKYNHOCTb YpPaBHEHHWH U HEpAaBEHCTB. PaBHOCWIIbHBIE CHUCTEMBI U CHCTEMBI-

CICACTBUA. PaBHOCHIBHEIC HCpaBCHCTBA.



OTO6Op KOpHEW TPUTOHOMETPUYECKHX YPAaBHEHUH C TOMOIIBIO TPUTOHOMETPUUICCKOM
OKpPY>KHOCTH. PellieHue TpuroHoMeTpu4ecKuxX HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHHS TOKA3aTEIbHBIX U JIOTAPU(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METOABI PELICHUS UPPALMOHAIBHBIX HEPABCHCTB.

OCHOBHBIE METOJABI PELICHHsS CUCTEM U COBOKYIIHOCTEH palMOHAJIbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX YpaBHEHUI.

VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C [TAPAMETPAMHU.

[IpuMmeHeHNnEe ypaBHEHMM, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 3a7a4 U 3aJa4 U3
pa3nuyHbIX 001acTell HayKH U pealbHOM KU3HU, MHTEpIpeTalys NOJYyYEHHBIX pPe3yJbTaToB.

DyHKkUUH U rpaGuKu

I'padux xommosuimn QyHKIU. ['eomerpuueckne oO0Opas3bl ypaBHEHHH W HEpPAaBEHCTB Ha
KOOPJAMHATHOM TIOCKOCTH.

Tpuronomerpuueckrue GyHKIUH, UX CBOMCTBA U rpaUKH.

I'paduueckne MeTOIBI pelIeHUs ypaBHEHHH W HEpaBeHCTB. ['paduueckue METOIbI pelIeHus
3a/1a4 ¢ IapaMeTpaMH.

Hcnonb3oBanue rpagukoB GyHKIMHA U1 UCCIIEIOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT MPH PEILICHUU 33]a4 U3 APYIUX YUeOHBIX IIPEIMETOB U pealbHON KU3HU.

Hayana maTreMaTH4yecKoro aHajaim3a

[IpumeHeHre NpPOM3BOJHOW K HCCIEIOBAaHMIO (PYHKIMH Ha MOHOTOHHOCTh U 3KCTPEMYMBI.
Haxoxxaenre HanOobIIero 1 HAMMEHbIIET0 3HAYeHU I HeTIPephIBHOM (PYHKIIMHM Ha OTpE3Ke.

IIpumeHeHne MPOU3BOIHON UIsl HAXOXKICHMSI HAWIYYIIEro PEIIeHUs B NMPHUKJIAJHBIX 33Jadax,
JUISL OIIPEJICJIEHNS CKOPOCTH M YCKOPEHUS Ipolecca, 3aJaHHOr0 (pOpMyJIon WiIH rpapuKoMm.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TiepBoOOpa3HbIX. I[lepBooOpa3Hble 3JIEMEHTapHBIX
¢bynkuuit. [IpaBuna HaxoXk/A€HUS TIEPBOOOPA3HBIX.

Wuterpan. ['eomeTpuyeckuil CMbICH HMHTErpana. BbelunciaeHue Ompenes€HHOrO MHTErpaiga Io
dhopmyne HeroTona-JleitoHuma.

[Ipumenenue wuHTErpaja Uil HaxOXICHHS IUlowmaaed Iuiockux ¢uryp u  00bEMOB
TrE€OMETPUUYECKUX TEII.

ITpumepsr pemennit  auddepeHnnanbHbIX  ypaBHEeHHH. MaremaTnueckoe MOAETHUpPOBaHUE
peasIbHBIX MPOLIECCOB C MOMOUIbIO AU dEepEeHINaTbHBIX YPABHEHUHN.
[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» (YTJIVBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUA



JJUYHOCTHBIE PE3YJIBTATBI

1) rpaIaHCKOTro BOCIIUTAHUS

c(hOPMUPOBAHHOCTH TPAXKTAHCKOW MO3UIMK O0YYArOIMIETrocss KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHMCKOTO OOIECTBA, MPEJCTaBICHUE O MATEMaTHYCCKUX OCHOBaxX (YHKIIMOHUPOBAHMS
pPa3IUYHBIX CTPYKTYp, SBJICHHH, MPOIEAYP TPaXKTAHCKOTO OO0IecTBa (BBIOOPHI, OMPOCH U JIPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COIMAIBHBIMU WHCTHTYTAMH B COOTBETCTBUU C UX (PYHKIMSIMH H
Ha3HAUYCHHCM;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh POCCHUMCKON TpakIaHCKOW HWJIESHTUYHOCTH, YBOKCHHUS K MPOLUUIOMY |
HACTOSIIEMY POCCUHWCKOM MaTEMAaTHUKH, LEHHOCTHOE OTHOLIEHHE K JIOCTHKEHHUSM POCCUHUCKUX
MAaTEMaTUKOB M POCCUUCKOM MAaTEMaTHYECKOW HIKOJIbI, UCMOJb30BAHUE ATUX JAOCTHKEHUW B APYTUX
HayKax, TEXHOJIOTHSIX, cpepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAaHWE IYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapoja, cPOpPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUS, ITUYECKOTO MOBEJICHHUS, CBA3aHHOTO C MPAKTUUYECKUM NMPUMEHEHUEM JOCTIKCHHUN HAYKU U
JeSITeNIbHOCTBIO YIEHOT0, 0OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYAs ICTETUKY MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, pEUIEHUN, pPaCCYXICHHM, BOCIPUUMYUBOCTL K MaTEMaTHYECKUM acCIeKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) ¢pu3nyeckoro BoCHuTAHMS:

c(hOpMHUPOBAHHOCTh YMEHUSI MPUMEHSITh MaTeMaTHYECKHWE 3HAHUS B WHTEpecax 3JI0pOBOTO U
0e3omacHOr0 00pasza KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (370POBOE MHUTAHUE,
cOamaHCHUpPOBAaHHBIA PEKUM 3aHATUH M OTABIXA, peryispHas (u3ndeckas akKTUBHOCTH), (hU3HUECKOe
COBEPILIEHCTBOBAHUE MPH 3aHATUAX CIOPTUBHO-03JOPOBUTEIBLHOMN JESTENBHOCTHIO;

6) TPy/10BOr0 BOCIIMTAHUS:

TOTOBHOCTh K TPYHy, OCO3HAHHE IIEHHOCTH TPYIOJIOOWS, WHTEpPEC K paslIudHbIM cdepam
mpodecCHOHAEHON JIeATENBHOCTH, CBSI3aHHBIM C MaTeMaTUKOW W €€ MPHIOKECHUSIMU, yMEHUeE
COBEpIIaTh OCO3HAHHBIN BBIOOP Oymymied mpodeccuu U peann30BBIBATH COOCTBEHHBIC >KM3HEHHBIE
MJIaHBl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMYy OOpa3OBaHUI0 M CaMOOOpa30BaHUIO Ha
MPOTSDKEHUM BCEW KM3HU, TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PEIICHUW MPAKTHYECKUX 3a7a4
MaTeMaTU4eCKOW HalpaBIE€HHOCTH;

7) 3K0JI0rHYecKOro BOCTIMTAHMS:

c(hOPMUPOBAHHOCTh ~ JKOJOTHYECKOW  KYJIbTYpPhl, TOHUMAaHWE  BJIUSHUA  COIMAIBHO-

HKOHOMHYECKUX MPOIIECCOB Ha COCTOSTHUE MTPUPOTHON U COLMAIBHON CpeJbl, OCO3HAHUE TI00aTHLHOTO



XapakTepa HSKOJIOIMUYECKUX MpoOsieM, OpHEeHTalMs Ha NPUMEHEHHWE MaTeMaTH4YeCKUX 3HaHWM ams
pelIeHus 3a1a4 B 00JIaCTH OKPYXKAIOMICH Cpe/ibl, INTAHUPOBAHUE MTOCTYITKOB U OIIEHKH UX BO3MOKHBIX
MOCIEACTBUM JJIs1 OKPYKAOLIEH CPEIbI;

8) HIeHHOCTH HAYYHOTr'0 TIO3HAHUS

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH W OOINECTBEHHOH MPaKTUKH, MOHMMAHHE MAaTEMAaTHYECKOH HAyKH Kak chepbl 4elOBEUYECKON
ACATCIIbHOCTH, 3TAIIOB eé Pa3sBUTHA U 3HAYUMOCTHU JIS1 pa3dBUTUSA LTHUBUIIM3AlWH, OBJIAACHUC A3BIKOM
MaTeMaTUKd M MaTeMaTH4eCKOM KyJIbTypoll Kak CpeJICTBOM IO3HAaHUS MHpa, TOTOBHOCTH

OCYLICCTBIIATDH IMMPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIIbPHOCTh MHAWBUAYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATHI
ITo3naBaTenbHbIC YHHBEPCAJIbHbIC YUeOHbIC e CTBUSA

ba3oBble Joruyeckue aeiicTreus:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIEC IPU3HAKU MaTEMaTHUYECKUX OOBEKTOB, NOHSTUH,
OTHOIIEHUH MEXJAy TOHATUAMH, (OPMYJIUPOBATH ONPEICIICHUS IOHSATHHM, YCTaHaBIUBATh
CYIIECTBEHHBIN NpHU3HAK KiaccU(UKALMU, OCHOBAaHUS s OOOOLIEHHS M CPAaBHEHUS, KPUTEPUU
IIPOBOJAMMOIO aHAJIN3a;

BOCIPUHHUMATh, (GOPMYJIUPOBATh U MPEOOpPa3OBHIBATh CYXKACHUS: YTBEPAWUTEIbHBIE U
OTpHULaTeNIbHbIE, AMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIATH MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U POTUBOpPEUHs B (paKTax, NaHHBIX,
HAOMIOACHUAX U YTBEpXKIEHHSX, Ipe/ylaraTb KPUTEPUM JJIs BBIABICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUI;

JienaTh BBIBOABI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHMBHBIX M HMHIYKTHBHBIX
YMO3aKIIIOUEHHUH, YMO3AKIIFOUEHH 110 aHAJIOTUH;

IIPOBOAUTH CAMOCTOATEIBHO JIOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUH (TpsAMbIE M OT
MIPOTUBHOTO0), BBICTpanBaTh apryMEeHTAlUIO0, TPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMpPATh CMOCOO pemieHus: y4eOHOW 3amaud (CpaBHHUBATh HECKOJIBKO BAapHUAHTOB DPELICHHUS,
BbIOMpPATh HanboJee MOIXOASIINI ¢ Y4ETOM CaMOCTOSTEIbHO BBIZCICHHBIX KPUTEPHEB).

Ba3zoBble nccienoBarebCcKue 1eHCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK HCCIENOBATENbCKUA HMHCTPYMEHT TMO3HaHUS, (OPMYIHpOBaThH
BOMPOCHI, (UKCUPYIOIIUE MPOTHBOpeune, NpolieMy, yCTaHAaBIMBaTh HCKOMOE U JIAHHOE,

q)OpMI/IpOBaTB TUIOTE3Yy, apTYMCHTUPOBATHL CBOIO MO3UIUIO, MHCHHC,



IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHWPOBAHHBIN DKCIIEPUMEHT, UCCIIEIOBAHUE 110 YCTAHOBICHHUIO
0cOOEHHOCTE MaTeMaTHYeCKOro OOBEKTa, SBJICHMSA, MPOLECCA, BBIIBICHUIO 3aBHCHUMOCTEH MEXKIy
00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENIbHO (OpMYJIUpPOBaTh OOOOIIEHUS M BBIBOABI 110 pe3yJbTaTaM IPOBEIEHHOIO
HaOJII0ACHNs, HUCCIEIOBaHMs, OLICHUBATh JOCTOBEPHOCTh IOJYYEHHBIX pPE3yJbTaTOB, BBIBOJOB U
00001IIeHMIT;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHUE INPOIECCA, a TAK)KE BBIIBUIaTh MPEANOIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHSX.

Pabora ¢ nundopmanmeii:

BBISIBIIAATh JeUIUTH MH(GOpPMAIMH, JTAaHHBIX, HEOOXOMUMBIX JJIsI OTBETA HAa BOIPOC U IS
pellIeHus 3a/1auu;

BbIOMpaTh  MH(OpPMANMIO U3 ~ UCTOYHMKOB  PpA3JIMYHBIX  TUIOB,  aHaJIM3UPOBATb,
CHCTEMaTU3UPOBATh U UHTEPIIPETUPOBATH UH(OPMALIMIO Pa3IMYHBIX BUIOB U (OPM IPECTaBICHHUS;

CTPYKTYpUpPOBaTh MH(OPMAIUIO, NPEACTABIATh €€ B pa3IMyHbIX (POpMax, HIUTIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAIEKHOCTh HH(OPMALMU IO CAMOCTOSTENEHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.
KoMMyHHKaTHBHBIE yHUBepPCAJIbHbIC Y4eOHbIe /1eliCTBUA

Oo0menue:

BOCIPUHUMATh U (POPMYIUPOBAThH CYKIEHHUS B COOTBETCTBUU C YCIOBUSIMHU U IEJIIMU OOILEHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTb CBOK TOUYKY 3PEHUS B YCTHBIX M IMCbMEHHBIX TEKCTaX, /1aBaTh
MIOSICHEHMSI 110 XO/1y PELICHMs 3a/1a4i, KOMMEHTUPOBATh MIOJyYEHHBIA PE3YJIbTaT;

B XoJe OOCYXIeHHUs 3aJaBaThb BONPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMbl, MPOOJIEMBI,
pemaeMoil 3ajauyu, BBICKA3bIBaTh WJEH, HAIEJIEHHbIE HA IIOMCK pELIEHUs, CONOCTaBISATh CBOU
CYXKJEHHUSl C CYXJIEHUSAMM JpYTMX YYacTHHUKOB Juanora, oOHapyKuMBaThb paziIvuue U CXOJCTBO
MO3ULMH, B KOPPEKTHOU opme hopMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKEHMUS;

MPEJCTaBIATh pPEe3yabTaThl pPELIEHUS 3aJauM, OSKCIEPUMEHTa, MHCCIeOBaHUs, IIPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (popMar BBICTYIUIEHHS C Y4€TOM 3ajqad Mpe3eHTallMd U OCOOeHHOCTEeH
ayIUTOPHH.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe AelicTBUS

Camoopranuszauus:

COCTaBJATh IUIAH, QITOPUTM pELIEHUS 3aJadyd, BHIOMpATh CHOCOO pelIeHus ¢ Y4ETOM
UMEIOIINXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, AapryMEHTUPOBaTb U KOPPEKTHPOBATH
BapHUaHTHI PEHICHUH ¢ y4€TOM HOBOM HH(pOpMaLuu.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEIEKT:



BJIAJIeTh HaBbIKAMM IIO3HABATENBHOM pE(IEKCHUM KaK OCO3HAHUS COBEPLIAEMBIX JIEHCTBUHA U
MBICIMTEIBHBIX TPOILECCOB, UX PE3yJIbTaTOB, BIAACTh CIIOCO0AMHM CAaMOIPOBEPKH, CaAMOKOHTPOJIS
IpoLecca 1 pe3yJibTaTa pelieHHsl MaTeMaTU4eCKON 3a/1auH;

IPEIBUAETh TPYAHOCTH, KOTOpbIE MOTIYT BO3HUKHYTh IIpH pELIEHWU 3aJaud, BHOCHUTh
KOPPEKTHBBl B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENIBCTB, JIAHHBIX, HaMJIEHHBIX OIIUOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3y/IbTaTa LU U YCIOBUSAM, OOBSICHITH MPUYMHBI JOCTHKCHUS WU
HEIOCTHKEHUS pe3yJbTaTOB AEATENbHOCTH, HAXOIUTh OUIMOKY, JaBaThb OLEHKY NPHOOPETEHHOMY
OIIBITY.

CoBMecTHasi 1eATEJIbLHOCTD:

MOHMMAaTh W HCIIOJIB30BaTh MNPEUMYIIECTBA KOMAHIAHOH M WHIUBUAYaTbHOH paboOTHl TpU
peleHnH y4eOHbIX 3a/a4, IPUHUMATh 11eJIb COBMECTHOM JEATENbHOCTH, IUNIAHUPOBATh OPraHU3ALMIO
COBMECTHOHM paboThl, pacnpeAessaTh BUbl padoT, JOroBapuBaThCs, 00CYKIaTh MPOLECC U PE3ysIbTaT
paboTbl, 00001IaTh MHEHHUST HECKOJIBKHX JIFOJICH;

Y4acTBOBaTh B TPYIIOBBIX ¢opmax paboTel (00CyXIeHHs, OOMEH MHEHHUH, «MO3TOBBIC
LITYPMBI» ¥ UHBIE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JCHCTBUS C JIPYTUMHU
YJleHaMM KOMaHJbl, OIIEHMBaTh KayeCTBO CBOEro BKJIaJa B OOLIMH MNPOAYKT IO KPUTEPHUSM,

chopMyTUpPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUS.

HNPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenus B 10 kjacce o0yJaromuiics MOTyYUT CIAEAYIOUINE MIPEAMETHBIE Pe3yIbTaThl
M0 OT/ENIbHBIM TeMaM pabodeil mporpamMMbl yueOHOTO Kypca «Anredpa M Havajlla MaTeMaTH4YeCKOTO
aHAIM3a»:

Yucsia ¥ BHIYUCICHUSA:

CBOOO/IHO ONEPUPOBATH MOHATUSMU: PAIMOHAIBHOE YUCIIO, OECKOHEUHAs MepHoIuIecKast Ipoob,
MPOLEHTHI, UPPALMOHATBHOE YHUCII0, MHOKECTBA PAIMOHAIBHBIX M JIEUCTBUTEIBHBIX YHCEN, MOIYJIb
JIEMCTBUTEIILHOTO YHCIIA;

MPUMEHSITh JPOOM M TIPOLEHTHI Ui PEIIeHUs TPUKIATHBIX 337ad M3 Pa3IU4YHBIX OTpacieit
3HaHUH U PEaJbHOM KU3HU;

MPUMEHATh TPUOIIKEHHBIE BBIYUCIICHUS, TIpaBUa OKPYTJIEHUS, TPHUKUIKY H OIEHKY
pe3yJibTaTa BEIYMCIICHU;

CBOOO/IHO OTEPUPOBATH MOHITHEM: CTENIEHB C IENBIM IMOKa3aTeNIeM, HCIIOIb30BaTh MOAX OISO
(dhopMy 3amucH IEHCTBUTENBHBIX YHCEI ISl PeICHUS MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS TaHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HAaTYPAJIbHOW CTEICHU;

CBO60,£[HO OIICPpHUPOBATH NOHATUCM: CTCIICHDb C pallUOHAJIbHBIM ITOKA3aTCJIEM;



CBOOOJHO ONEpPUPOBATH MOHATUAMH: Jiorapu(M YHCIA, JAECATHUYHBIE M HATypajbHbIE
norapumsl;

CBOOOZHO OINEpUPOBAaTh MOHATUSMM: CHHYC, KOCHHYC, TAHI'€HC, KOTAaHI'€HC 4YHCIIOBOI'O
apryMeHTa;

OIIEpUPOBATh NOHATUAMU: aPKCUHYC, ApPKKOCHHYC M apKTaHI'€HC YMCIOBOI'O apryMEHTA.

YpaBHeHus U HepaBeHCTBA:

CBOOO/JIHO OIEpUPOBATH IMOHATUSAMU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO, PaBHOCHIIbHBIE
YPaBHEHHUsI U yPAaBHEHUS-CIICCTBUS, PABHOCWIBHBIC HEPABEHCTBA;

IIPUMEHSATh Pa3JIMYHbIE METO/Ibl PELIECHHS PALIMOHAIBHBIX U APOOHO-PALIMOHATIBHBIX YPaBHEHHH,
MIPUMEHSITh METOJ1 MHTEPBAJIOB JUIsl PEIICHUsI HEPaBEHCTB;

CBOOO/IHO OINEPUPOBATH MOHATUSAMU: MHOTOWIEH OT OJHOMN MEPEMEHHON, MHOTOUWIEH C IEJIbIMU
KO3 pUIMEeHTaMU, KOPHU MHOT'OYJICHA, IPUMEHATH JIeJIEHUE MHOTOYWIEHA Ha MHOTOWIEH C OCTATKOM,
TeopeMy besy u reopemy Buera s pemenns 3anay;

cBOOO/JIHO ONEpUpOBaTh MOHATUSIMM: CUCTEMA JIMHEWHBIX YpaBHEHHM, MaTpula, ONpPEACIUTENb
MaTpullbl 2 X 2 U €ro reoMeTpUYECKUi CMBICI, HCIIOJIb30BATh CBOMCTBa ompenenutens 2 X 2 s
BBIYHCJICHUS €TI0 3HAYEHUS, IPUMEHATH OIIPEIEIUTENN Ul PELICHUs] CUCTEMBbI JIMHEWHBIX YPABHEHUH,
MOJIEJIUPOBATh PEAIBHBIE CUTYAallUH C IOMOIUBIO CHCTEMBl JIMHEHHBIX YpPaBHEHUH, MCCIEA0BAThb
IIOCTPOCHHBIE MOJIEJIM C TIOMOIIbI0 MaTpUIl M OIpelIelIuTeNeii, UHTEePNPEeTUPOBATh MOTYyUEHHBIN
pe3yibTar;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU JIJIs TPpeoOpa30BaHUs BEIpaKEHUI;

BBINOJIHATE MPE0Opa30BaHMsl YHMCIOBBIX BBIPAKEHHM, COAEpIKAIIMX CTENEHH C pallOHAJIbHBIM
MOKa3aTeseM;

HCII0JIb30BaTh CBOMCTBA JJorapu(moB Jyist MpeoOpa3oBaHMsl JOrapu(pMUUECKUX BbIpAKEHMUI;

CBOOOJHO ONEpUPOBaTh MOHATUSAMH: HppalMOHAJIbHBIE, MOKa3aTeabHbIE U JOrapupMUUEcKue
YPAaBHEHHUs, HAaXOAUThb HX PELIEHUS C IOMOIIBIO PABHOCWIBHBIX IIEPEXOJOB WM OCYILECTBIAA
MIPOBEPKY KOPHEW;

MIPUMEHSITh OCHOBHBIE TPUTOHOMETPHYECKHE (bopMyIIbI ISt peoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, TPUMEHATh HEOOXOJUMBbIE
(bopMyIIbI 1Sl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUI;

MOJIETTUPOBATh pEaJbHbIE CUTYallUM Ha SI3bIKE alreOpbl, COCTABIATH BBIPAKEHUS, YpaBHEHUS,
HEPABEHCTBA I10 YCIIOBUIO 33/a4M, UCCIIEAOBATh IOCTPOEHHBIE MOJEIN C HCIOJB30BAaHUEM allapara

anreOpsl.



DOyHKUUM U rpapuku:

CBOOOTHO ONIEpUPOBATh MOHATHAMU: (DYHKIIHS, CIIOCOOBI 3a1aHus (PYHKIMH, B3aHMHO OOpaTHBIE
¢byHKkuMK, KOMMO3UIMS (QyHKIMHA, rpaduK (YHKIHUU, BBIIOIHATH 3JIEMEHTApHBIE MPeoOpa3oBaHUs
rpaukoB PyHKITUI;

CBOOOJHO ONEpPUPOBATh MOHATUAMHU: OOJIACTH OINpPEEIICHUS] U MHOXKECTBO 3HAYCHUH (DYyHKIMH,
HYJIH (PYHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJTHO OIEPUPOBATH MOHATHIMU: YETHBIC M HEUETHBIC (PYHKLUU, IEPUOANYECKHE (QYHKIINH,
IIPOMEKYTKM MOHOTOHHOCTH (DYHKLMH, MAaKCUMyMbl W MUHUMYMBI (QYHKIUHM, HauOojblliee U
HauMEHblIee 3HaYeHNe PYHKIUHU Ha IIPOMEKYTKE;

CBOOOJHO ONEpPUPOBATH MOHATHUSMHU: CTENEHHAass (YHKIUS C HATypaIbHBIM M  LEJIBIM
nokaszaresnem, rpaduk crerneHHoN (YHKIMHM C HATypaIbHBIM M IEJIBIM TTOKa3aTesieM, TpaguK KOpHS n-
Oli CTereH! Kak (QyHKIUM 0OpaTHOM CTENeHU C HaTypaJbHbIM I10Ka3aTeleM;

OIIEpPUPOBATH MOHATUAMU: JIMHEHHAs, KBaIpaTU4Has U APOOHO-IHMHEHHAs (QYHKLNH, BBIIOIHATh
AJIEMEHTAPHOE MCCIIEJOBAHNE M TOCTPOCHHUE UX TPAPHKOB;

CBOOOJHO OIEPHUPOBATH TOHATHAMM: TOKa3aTeldbHas W Jiorapudmuyeckas (QYHKIHH, HUX
CBOMCTBA U rpaMKu, UCIOIB30BATh UX I'PapUKH [Tl PELICHUs YPaBHEHUH;

CBOOOJHO OINEPUPOBaTH MOHATUAMU: TPUTOHOMETPHUYECKAs OKPYXKHOCTb, OIpe/eeHue
TPUTOHOMETPHUECKUX (DYHKIIMH YHCIOBOTO apryMEeHTa;

MCTIOJIB30BaTh IpaduKu (HYHKIMNA [T HCCIETOBAHMS MPOLIECCOB U 3aBHCUMOCTEH TIPU peIIeHUH
3aa4 U3 JPYrux Y4eOHBIX IMPEeIMETOB U pealbHOW KM3HM, BBIpakaTh (hopMylamMH 3aBHCHMOCTH
MEX]y BETMUYMHAMU;

Hayana maTeMaTH4eCKOro aHaIn3a:

CBOOOJHO ONEpPUPOBATh TMOHATHAMHU: apu(MeTHUecKass W TEOMETpPHUYECKas Mporpeccus,
O0eCKOHEeUHO YObIBaroIlas TIeoMeTpUYecKas IpOrpeccHs, JUHEWHBIM M SKCIIOHEHLHUAIbHBIA POCT,
(bopMyIa CI0XKHBIX IPOLIEHTOB, UMETh MIPEJCTABICHUE O KOHCTAHTE;

WCTIOJIB30BATh MPOTPECCHH IS PEIICHHS PeaTbHBIX 3a7ad MPUKIATHOTO XapaKTepa;

CBOOOJTHO  OIEPHPOBATH  TOHSTHIMH: MOCJIEIOBATEIBHOCTh,  CIOCOOBI  3aaHus
MOCJIeI0BaTeIbHOCTEH, MOHOTOHHBIE W OTpPaHMYECHHbIE IIOCJIE0BATEIbHOCTH, MOHUMATh OCHOBBI
3apOXKIEHUS MaTEMaTUYECKOTr0 aHajIn3a KaK aHain3a 0€CKOHEYHO MaJlbIX;

CBOOOJHO OIIEPHPOBATH TOHATHSMH: HENpPEphIBHBIE (QYHKIIMH, TOYKHA pa3pbiBa Tpaduka
(GYHKIIUH, aCUMIITOTHI Tpapuka GyHKIUY;

CBOOOJHO ONEepUpOBaTh MOHATHEM: (DYHKIUS, HETIpephIBHAs Ha OTpE3Ke, MPUMEHATh CBOMCTBA
HETpepbIBHBIX (DYHKIMIA 1151 pereHus 3a1ay;

cBOOO/IHO OMEpPUPOBATH MOHATUSAMU: MEpBasi U BTOpas MPOU3BOJAHbIE (QYHKIMH, KacaTelbHas K

rpaduky GyHKINH,



BBIUUCIIATh MPOU3BOJHBIE CYMMBbI, IPOM3BEAEHUS, YACTHOTO M KOMIIO3UIMM IBYX (DyHKIMIA,
3HATh MPOU3BOHBIE FTTEMEHTAPHBIX (PYHKITHIA;

MCIIOJIH30BATh TEOMETPUUYECKHUH U (PU3UUECKUI CMBICT IIPOU3BOTHOM JIJIsl pEILICHHS 3a/1a4.

MHo:xkecTBa M JIOTHKA:

CBOOOJHO ONIEPUPOBATH MOHATUAMHU: MHOXKECTBO, OIIEpPALlUU HaJl MHOKECTBAMU;

HCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Mg ONMCaHUs pPEaJIbHBIX IIPOLIECCOB U
SIBIICHH, TIPU PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATh MOHATUSAMH: OINpE/IEIeHUe, TeOpeMa, ypaBHEHHE-CIECTBUE, CBOICTBO

MaAaTEeMaTHYCCKOI'O O6’b€KTa, A0Ka3aTeJIbCTBO, PABHOCUJIBHBIC YPaBHCHHM U HCPAaBCHCTBA.

K xonuy oOyuenus B 11 ki1acce o0ydarouuiics NOIY4YUT CIAEAYIOIUE TPEIMETHbBIE PE3YIIbTaThl
[0 OT/EJIBbHBIM TeMaM paboueil mporpaMmsbl yueOHOro Kypca «Ajiredpa M Hadanaa MaTeMaTUYECKOIro
aHaJIA3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO ONEPUPOBATH MOHATHSAMU: HATYpaJIbHOE U LIEJI0E YUCIO, MHOXKECTBA HATypalbHbIX U
LIEJBIX YMCEJI, UCII0JB30BaTh npu3Haku AenuMoctd nensix uncen, HOJ[ m HOK HarypanbHbIX uncen
JUISL peIeHus 3a/1a4, IPUMEHATh alropuTM EBkinaa;

CBO6OI[H0 ONCprUpOBaTh IMOHATUCM OCTATKa IO MOAYJIIO, 3allMChIBATL HATYpaJbHLIC 4YHCJIa B
Pa3IMYHBIX [TO3ULMOHHBIX CUCTEMAX CYUCIICHUS;

CBOOOJHO ONEpUPOBATh MOHATHAMM: KOMIIJIEKCHOE YHMCIO MU MHOXKECTBO KOMITJIEKCHBIX 4HCEl,
MIPE/ICTaBIATh KOMIUIEKCHBIE YUCJIAa B alre0panyeckol M TPUTOHOMETPUUYECKOH (opme, BBIMOJIHSITH
apupMeTHYECKHUE ONIepaIlii C HUIMHU U H300pakaTh Ha KOOPIUHATHOM TIOCKOCTH.

YpaBHeHHs M HEPABEHCTBA:

CBOOOJHO OMNEpUPOBaTh MOHATUSAMH: HppalMOHAIbHBIE, MOKa3aTeIbHbIE U Jiorapu(pMUUEcKue
HCPaBCHCTBA, HAXOJUTH UX PCHICHUA C MTOMOIIBIO PABHOCHUJIBHBIX IIEPEXOI0B,

OCYILIECTBISATH OTOOP KOPHEN IPU PElIEeHUU TPUTOHOMETPHUUECKOTO YPAaBHEHUS;

CBOOOJHO  ONEpUpPOBATH  MOHATHEM  TPUTOHOMETPUYECKOE  HEpPaBEHCTBO, IPHUMEHSTh
HE00X0AuMBbIe (POPMYITBI ISl pEILICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CcBOOO/JHO OINEpUPOBaTh MOHATUSIMH: CHCTEMa U COBOKYIHOCTb YpPaBHEHHH M HEpPaBEHCTB,
PaBHOCUJIIBHBIC CHUCTCMbI M CHCTCMbI-CICACTBUA, HAXOAWUTH PCHICHUSA CHCTCMbI U COBOKyHHOCTeﬁ
palMoHaNbHBIX, UPPALIMOHATILHBIX, TOKA3aTEIbHbIX U JOrapu(pMUUECKUX YPAaBHEHUN U HEPABEHCTB;

pemiaTb ~ palMOHAJbHbIE, HMpPpALMOHAJbHbIE,  IOKa3aTelbHble, JorapupMuyeckue Hu

TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEp KAINe MOJYJIN U ITapaMeTPBhI;



IPUMEHATh Tpaduueckue METOIbl Ul PElIeHHs] YPaBHEHMH M HEpaBEHCTB, a TaKXke 3ajaad ¢
napameTpamu;

MOJICIMPOBATh PEAIbHBIE CUTYAIlMH HA S3bIKE AIreOpbl, COCTABIATH BBIPAKCHHS, YpaBHEHHUS,
HEpaBEHCTBA W MX CHCTEMBbl [0 YCIOBUIO 3aJadyM, HCCIEN0BaTh IOCTPOCHHbIE MOJEIH C
HCIOJIb30BAHUEM allllapaTa ajareopsl, MHTEPIPETUPOBATh MOIY4YEHHBIN pe3ybTarT.

DyHKIUH U TPaQUKH:

CTPOUTH I'paUKN KOMIO3ULIUHN (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO UCCIICAOBAHMS U CBOMCTB
KOMIIO3ULIUH JIBYX (DYHKLIUH;

CTPOUTH TeOMeTpUUecKre 00pa3bl ypaBHEHUH U HEPABEHCTB HA KOOPAUHATHOM IIIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TPAPUKU TPUTOHOMETPHUUECKUX (DYHKIIHIA;

NPUMEHATH (PYHKIMH [T MOJICTTUPOBAHMS U MCCIIEIOBAHMUS PEATBbHBIX TPOIIECCOB.

Hayana maTeMaTH4ecKOro aHajIn3a:

HCIOJIb30BATh MPOU3BOJHYIO /ISl UCCIIEIOBAHUS (PYHKIIMU HA MOHOTOHHOCTb U SKCTPEMYMBI;

HaXOJUTh HaUOOJIbIIIEE U HAUMEHbIIIEE 3HAYCHUS (PYHKIIMU HENTPEPHIBHON HA OTPE3KE;

HCIIOJIb30BaTh MPOU3BOJHYIO JJIl HAXOXKACHUSI HAWJIyYlIero pelIeHUsl B MPUKJIAJHBIX, B TOM
qucie COLUAIbHO-3KOHOMHUYECKUX, 3a7ayax, JUId OINpeNleIeHUus CKOPOCTH M YCKOpPEHMs Ipoliecca,
3aJJaHHOTO (OPMYJION MK rpaduKoMm;

CcBOOO/ZIHO OIEpUpPOBaTh IMOHATUSAMHU: TepBOOOpa3Hasi, ONpeNelIEHHbIH MHTErpaj, HaXOIuTh
epBOOOPA3HbIE JIEMEHTAPHBIX (QYHKIUI U BBIYUCIATH HHTErpall o (hopmyne HeroTona-JleliOnua;

HaXO/UTh IJIOLIA/IU TNIOCKUX GUTYp U 00BEMBI TEJ ¢ TOMOIBIO HHTErpaa;

UMETh INPEJICTaBICHHE O MaTEMATHUYECKOM MOJEIMPOBAHMM HAa IPUMEPE COCTABIICHUS
mudpepeHIMaTbHBIX YPaBHEHUI;

pelmars NPUKIAJHBIE 3aJaud, B TOM YHCIE COLUAIbHO-3KOHOMHYECKOTO M (PU3NYECKOIO

XapaKkTepa, CpeACTBAMU MAaTEMATUYCCKOT'O aHAJIMN34a.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC

Ne HaunmeHnoBaHue pa3/iesioB U TEM IIPOrpaMMBbl KonnyectBo yacos

n/m Bcero | Kontposnbhbie

paboThI

1 MHoskecTBO JeHCTBUTEIBHEIX Yucell. MHorowieHsl. PanmoHainLHBIE 24 1
ypaBHEHMsI U HepaBeHCTBAa. CUCTEMBI JTMHENHBIX YpaBHEHHH

2 | ®ynkuuu U rpaduku. CrenenHas QyHKIUS ¢ HENbIM TOKa3aTeaeM 12 1

3 | Apudmernueckuii KopeHb n-oit creneHu. MppannonaabHbie 15 1
ypaBHEHUS

4 | IlokazarenbHas Qpynkuus. [lokazareabHble ypaBHEHUS 10 1

5 | Jlorapupmuueckas pynkuus. Jlorapupmudeckue ypaBHeHUS 18 1

6 TpuronomeTpuyecKkue BHIPAKECHUS U yPaBHEHUS 22 1

7 [TocnenoBaTeIbHOCTH U IPOTPECCHH 10 1

8 | HenpepsiBubie ¢pyHkumu. [IponsBoaHast 20 1

9 IToBTOpEHME, 0000IICHNE, CUCTEMATHU3aIMs 3HAHUH 5 2

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10

11 KJIACC

Ne HaumeHoBaHue pa3/iesioB U TEM MPOrpaMMbl KomnuuectBo yacos

n/m Bcero | KonrponbsHbie

paboThl

1 Hccnenoanue GpyHKIMIA ¢ TOMOIIBIO MPOU3BOAHOMN 22 1

2 | IlepBooOpa3Has u MHTErpa 12 1

3 I'paduku TpuroHoMerpuueckux QGyHKIui. TpuroHomeTpuyeckue 14 1
HEpaBEHCTBA

4 | ppauuoHaibHble, TOKa3aTelbHbIe U JIOTapu(pMUIecKre HEpaBEHCTBA 24 1

5 | Kommuiekcuble uncia 10 1

6 | HarypanbHble u 1esible yucna 10 1

7 | CucreMbl pallMOHAIbHBIX, HPPALMOHAIBHBIX MTOKA3aTENbHBIX U 12 1
Jorapu(MHUUECKUX YpaBHEHUN

8 | Bagaum ¢ mapaMeTpamu 16 1

9 [ToBTOpeHue, 06001eHNe, cUCTeMaTH3aIusl 3HAHUI 16 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 10




I'EOMETPUA



MNOACHUTEJIBHASA 3AIIMCKA

I'eomeTpust sBIsieTCS: OAHUM U3 0a30BBIX KypCOB HAa YPOBHE CPETHEr0 OOIEro 00pa3oBaHUsl, TaK
Kak 00ecreuynuBaeT BO3MOXKHOCTh HM3YYEHHUS JUCHUIUIMH €CTECTBEHHO-HAyYHOW HANpaBICHHOCTH W
IIPEIMETOB I'YMaHUTapHOro HUKJA. [IoCKOIbKY JOrHuecKkoe MblluleHne, GopMUpyeMoe IPU U3YYEHUU
00y4aroIUMUCs MOHATUHHBIX OCHOB F€OMETPUH, IIPH J10KA3aTeIbCTBE TEOPEM U IOCTPOECHUH LIETIOYKU
JIOTUYECKUX YTBEPXKAECHUN IPU PELIEHUH F€OMETPUUECKUX 3a7a4, YMEHHUE BBIABUIATH U OIIPOBEPIaTh
TUIOTE3bl HEMOCPEACTBEHHO MCIIONB3YIOTCS IPU PELICHUM 3a]1ad €CTECTBEHHO-HAayYyHOro IUKJA, B
YaCTHOCTH (PU3MUECKUX 3ajjau.

Iesb ocBoeHMsI TporpamMmbl yueOHOro Kypea «I'eomeTpusi» Ha yriayOJIEHHOM ypOBHE — pa3BUTHE
WH/IWBUYAIBHBIX CHOCOOHOCTEH OOYYalOUIMXCS TpPU H3YYEHHUH TE€OMETPUH, KaK COCTaBIIAIONICH
npenMeTHo oOnactu  «Martematka U MHpOpMaTHKa» dYepe3 oOecnedyeHHe BO3MOXKHOCTU
IpUOOpPETeHUsT M MCIOJIb30BaHUS 0Oosee TIyOOKHX TeOMETpPUYECKMX 3HAHUH U JAeHCTBHI,
creuu(UYHBIX T€OMETPUHU, M HEOOXOAMMBIX JUISl YCIEHIHOTO Npo(decCHOHaIbHOro 00pa3oBaHus,
CBSI3aHHOT'O C MCIIOJIb30BaHUEM MAaTEMaTHKU.

[TpuopuTeTHBIMH 3a7ayaMH Kypca T€OMETPUU Ha YIrIIyOJIEHHOM YpOBHE, PACIIMPSIOMIUMH U
YCUJIMBAIOIIUMU Kypc 6a30BOTO YPOBHS, SIBJISIOTCS:

paclIpeHe MpeACTaBIeHUsl O T€OMETPUM KaK 4acTU MHUPOBOM KyJbTYpbl U (hOpMHUpPOBaHUE
OCO3HAaHUS B3aMMOCBS3H F€OMETPHUH C OKPYKAIOIIUM MUPOM;

(¢bopMHpOBaHME TIPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypaXx Kak O BaKHEHUIIUX
MaTEMaTHYECKUX MOJEIIAX, MO3BOJISIIOIIMX OINKCHIBATH M HM3y4daTh Pa3HBIE SIBJICHUS OKPYKAIOLIEro
MUpa, 3HaHWE TOHATHIHOTrO anmnapaTta 1o paszaeny «CtepeoMeTpus» ydeOHOro Kypca reOMeTpUH;

(hopMHpOBaHNE YMEHUS BIaJ€Th OCHOBHBIMHU MOHSITHSIMH O NMPOCTPAHCTBEHHBIX (UIYpax U UX
OCHOBHBIMM CBOMCTBaMHM, 3HAHUE TeopeM, (GOpMyJI U yMEHHE UX MPUMEHSTh, YMEHUsS JOKa3bIBAThH
TEOpeMbI U HaXOAUTh HECTaHIapTHBIE CIIOCOOBI PELIeHHUs 3ajay;

¢dopMHpoBaHHE YMEHHMs paclo3HaBaTh Ha 4YepTeXkaX, MOJENAX U B peaJbHOM MHpe
MHOTOTPaHHHUKH U TeJia BPalleHHsI, KOHCTPYHUPOBATh T€OMETPUUYECKUE MOJIEIIH;

(¢bopMHpOBaHHE MOHUMAHUS BO3MOXXHOCTH aKCHOMAaTHYECKOIO IMOCTPOEHHSI MaTeMaTHYECKUX
TeopHii, OpMHUPOBAHNE TOHUMAHUS POJIM AaKCHOMATHUKH MTPU IPOBEICHUH PACCYKICHUM;

(dbopMHpOBaHUE YMEHHUS BIIAIETh METOJaMHU JI0Ka3aTeNbCTB U AITOPUTMOB PELICHUS, YMEHUS UX
MIPUMEHSITh, IPOBOJAUTH TOKA3aTEIbHbIE PACCYXKJIEHUS B XOJI€ PEUICHHUs] CTEPEOMETPUUECKUX 3aJad U
3aJjad  C MpaKTHYECKHM cojJep)kaHueM, (GOpMUPOBAHHME TMPEACTABIEHUS O HEO00XOIUMOCTU
JI0Ka3aTelnbCcTB MpU OOOCHOBAaHMM MAaTEMaTHUYECKUX YTBEPXKIEHHUM M pOJIM AaKCUOMAaTHUKU B

MPOBCACHUHN JCAYKTUBHBIX paCCY)KHCHHﬁ;



pa3BUTHE M  COBEPIICHCTBOBAHWE HWHTEUIEKTyaJlbHBIX M  TBOPYECKHX  CIIOCOOHOCTEN
00yJaroImuxcs, NO3HABATEIIbHOW aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUN, KPUTUIHOCTH MBILIUICHUS,
HHTEpEca K U3Y4EHHUIO T€OMETPUH;

¢dbopmupoBanue  (QYHKIMOHAIBHOM  TIPaMOTHOCTH, PpEJICBAHTHOM TE€OMETPUHU:  YMEHHUS
pacrno3HaBaTh MPOSBICHUS T€OMETPHUYECKHUX MOHATUH, 0OBEKTOB M 3aKOHOMEPHOCTEH B peallbHbBIX
KU3HEHHBIX CUTYallUsX W MPU M3YYCHUH JPYTUX YUYEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, MOJEIMPOBAHUS DPEAJIbHBIX CHUTYallMil, HCCIEIOBAaHUS MOCTPOEHHBIX MOJENEH,
MHTEpIPETALMU MOJYYECHHbBIX PE3yJIbTaTOB.

OCHOBHBIMHU COZICp)KaTEILHBIMU JUHUAMH Yy4ueOHoro kypca «l'eomerpusi» B 10—11 kmaccax
aBisitores:  «lIpsAMble M IUIOCKOCTH B INPOCTpaHCTBE», «MHoOrorpanHukn», «Tema BpamieHus»,
«BekTopsl 1 KOOpAUHATHI B IPOCTPAHCTBEY, «/BUIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh OINEPUPOBATH MOHITHIMUY,
pEJIeBaHTHBIMH T€OMETPHH Ha YriyOnaéHHoM ypoBHe oOydenus B 10—11 kimaccax, OTHOCHTCS KO BCEM
COJIepKATENbHBIM JIMHUSAM y4eOHOro Kypca, a (opMHUpOBaHUE JIOTUYECKUX YMEHHUH pacrpenenseTcs
HE TOJIBKO IO COJEp)KaTEeIbHBIM JMHHUSAM, HO M 1O roxam obOyudenusi. Cozpepikanue oOpa3oBaHUs,
COOTBETCTBYIOIIEE TMPEAMETHBIM pe3yiabTaTaM ocBoeHus DenepanbHOH paldouell MpPOTrpamMMmBbl,
pacnpeeniéHHBIM 10 ToJjaM 00y4eHHsl, CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
NPUHLMIIMATIBHBIM ~ BOIpocaM  oOydaromuecs oOpallaguch HEOAHOKPATHO. OITO  IO3BOJISIET
OpraHM30BaTh OBJIAJIEHUE TEOMETPUUYECKMMM MOHSATHSIMM W HaBbIKAMM IIOCJIEJOBATEIbHO U
MOCTYIATENBbHO, C COONIOIEHUEM MPUHIUIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CHCTEMY T€OMETPHUYECKMX MpPEACTaBICHUH oOyJaromuxcs, pacmupsss U yriyomss e€, oOpasys
MIPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUH HA YIIyOIEHHOM YPOBHE MTO3BOJISIET:

co3nath ycioBus i auddepeHumanuu  oOydeHUs, IMOCTPOEHUS  WHAWBUIYaJbHBIX
o0pa3oBaTeNbHBIX MPOrpaMM, 00eCHeunTh YIrIyOlIEHHOE H3YdYeHHE TeOMETPUM KaK COCTaBIISIOIIEH
yaeOHoro npeamera «MareMaTuka;

MOATOTOBUTh OOYyYaIOIIUXCsl K MPOJOKEHMIO H3YyYeHUsl MaTeMaTHKH ¢ Yy4€TOM BbIOOpa
Oynymeit mnpodeccun, oOecreunBas MPEEeMCTBEHHOCTh MEXAy OOHIIMM U NPoQecCHOHATbHBIM
o0Opa3oBaHHEM.

Ha uzyuenue yue6HOro Kypca «I'eomerpusi» Ha yriayOnéHHOM ypoBHe oTBoauTcs 204 yaca: B 10

kiacce — 102 ygaca (3 yaca B Henenmo), B 11 kmacce — 102 gaca (3 gaca B HEEIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsimble U MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHS CTepeoMeTpuu. Touka, mpsMasi, IJIOCKOCTh, MpocTpaHcTBO. [lonstue o0
AKCHOMAaTUYECKOM ITIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3auMHOEe pacnosiokeHue IpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOLIUECs, IapajuIeIbHbIE U
ckpeuuBaromuecss npsmele. [Ipu3Haku ckpemmBaromuxcsi npsMbiX. [lapamienbHOCTh NpAMBIX U
IIJIOCKOCTEHN B IPOCTPAHCTBE: MMApaJUIEeIIbHbBIE IPSIMBIE B IPOCTPAHCTBE, NAPAIIEIBHOCTD TPEX NPSIMBIX,
[IapaJUIEIbHOCTh IPSIMOM M IUIOCKOCTH. llapamienbHoe M LEHTpalIbHOE IPOEKTUPOBAHUE,
n3zobpaxxenue ¢uryp. OCHOBHBIE CBOMCTBA MapajlIeIbLHOTO MpoeKTupoBanus. M3o0paxkenue ¢puryp B
NapajuieJbHOM MPOEKUUU. YTIbl C COHANpPABICHHBIMU CTOPOHAMM, YTOJ MEXKAY HpPSMBIMU B
npocrpanctBe. [lapamienbHOCTh IUIOCKOCTEN: NMapajuieibHble IUIOCKOCTH, CBOMCTBA MapajliesIbHBIX
tockocteil. [IpocTeiimue mpocTpaHCTBEHHBIE (UTYpPHI HA TUIOCKOCTH: TETPAdAp, Mapauleenumnes,
MMOCTPOEHUE CEUCHHIA.

[lepneHuKyISIpHOCTh MPSAMOM M IUIOCKOCTU: MEPIEHIUKYJSPHBbIE MpsSAMbIE B IPOCTPAHCTBE,
MpsIMbIE NapaJuIeNIbHbIEC U MEPIEHANKYIISPHBIE K IJIOCKOCTH, PU3HAK NEPIEHIUKYIISIPHOCTH IPSIMOM 1
IJIOCKOCTH, TeopeMa O NPSMOM MEPHEeHAUKYISIPHON IMIOCKOCTH. OpTOroHalbHOE NMPOEKTHUPOBAHHE.
[lepneHUKYISp M HAKJIOHHBIE: PACCTOSIHUE OT TOYKM JO IIOCKOCTH, PACCTOSHHME OT IPSIMOM 10
IUIOCKOCTH, TpOoeKuuss (GUIryppl Ha IUIOCKOCTb. [lepneHIuKyIspHOCTh IUIOCKOCTEH: TpH3HAK
MEPIEHIUKYIISIPHOCTU ABYX IIOCKOCTEN. Teopema o TpEX nepneHauKyispax.

VYTrael B IpOCTPAHCTBE: YIOJI MEXY MPSMOU U INTOCKOCTHIO, IBYTPAHHBINA YTOJI, IMHEHHBINA YroJl
IBYrpaHHOro yria. TpéxrpaHHblii 1 MHOrOrpaHHble yribl. CBOMCTBA MJIOCKUX YIJIOB MHOTOTPaHHOIO
yria. CBONMCTBA IVIOCKUX M JIBYTPAHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CUHYCOB
JUIsl TPEXTPAHHOIO yria.

MHOrorpaHHUKH

Bunbl MHOTOrpaHHMKOB, pa3BépTKa MHOrorpaHHuka. IIpusma: n-yronbHas npusma, mnpsMas H
HaKJIOHHAsl MPHU3Mbl, OOKOBas M MOJHAsl MOBEPXHOCTh Mpu3Mbl. [lapamienenunesn, npsiMOyrojabHBIN
napajuleJienunes U ero cpoicrea. Kparuailline nmyTw Ha NMOBEPXHOCTM MHOTOrpaHHHKa. Teopema
Oiinepa. [IpoctpanctBennas teopema [ludaropa. [Mupamuaa: n-yronpHas mupamuaa, MpaBUibHAsS U
yceu€HHasi nupamuibl. CBoiicTBa pébep M OOKOBBIX T'paHeil MpaBUIbHOW mupamuabl. [IpaBuibHBIE
MHOTOTPaHHUKHU: MPaBUJIbHAS MIPU3MaA U MpaBUIbHAS MUPAMUIA, TPaBUIIbHAS TPEYrojbHas MUpamMuia
U MIPaBUJIBHBIN TeTpa’ip, KyO. [IpeacraBnenue o MpaBUIIbHBIX MHOTOTPAHHUKAX: OKTad/Ip, 10AEKadAP

U UKOCAdIP.



Brruucnenne 3J1€eMEHTOB MHOTOTPAaHHHMKOB: p&Opa, auaroHanu, yriel. [lmomans OokoBOM
MOBEPXHOCTH M TOJIHOW MOBEPXHOCTU MPSMOU MPU3MBI, IUIOIIAAb OCHOBaHMIA, TeopeMa 0 OOKOBOM
MOBEPXHOCTU TpsiMON mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOMN
IIUPaMUJIbI, TEOpEMa O IUIOLIAIN YCEYEHHON TUPAMUIBIL.

CuMMeTpust B IPOCTPAHCTBE. JJIEMEHTHl CHMMETPUM IPaBUIIBHBIX MHOIOIDAaHHUKOB.
CumMMeTpus B IpaBUJIBHOM MHOTOIPAHHUKE: CUMMETPUS MapajliesienuIe a, CAMMETPUS TIPAaBUIIbHBIX
IIPU3M, CUMMETPUS IPAaBUILHON UPaMUIBI.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[lonsATHsA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTODP, [UIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIIPABJIEHHBIE U IPOTUBOIMOJIOXKHO HAIPABICHHbIE BEKTOPbl. PaBEHCTBO BEKTOPOB.
JleficTBUSI C BEKTOpaMU: CJIOXEHHE M BBIYUTAHME BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB,
YMHOXXEHHME BEKTOpa Ha 4uciio. CBOMCTBA CIOXKEHUS BEKTOpOB. CBOICTBA YMHOKEHHUS BEKTOpa Ha
yucio. Ilonstue komiutanapHsle BeKTOpbl. IIpu3Hak komIulaHapHocTH TpEX BeKTOpoB. [IpaBuio
napajurenenunena. Teopema O pasiloKEHUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
[IpssmoyronbHast cucreMa KoopAuHar B mnpoctpaHcTBe. Koopaunatel BekTopa. CBSI3b MEXKAY
KOOpJAMHATaMM BEKTOPAa U KOOpIMHATAMM TOYEK. YTOJ MEXKIy BeKTopaMu. CKaJspHOE NIPOU3BENCHUE

BCKTOPOB.

11 KJIACC

Tena Bpamenus

ITonsarus: MUJIIMHAPHUYICCKAasA IMMOBEPXHOCTD, KOHHYECCKas IOBCPXHOCTD, C(i)epI/I‘ICCKaf{
MOBEPXHOCTh, oOpasyromue moBepxHocTed. Tenma BpallleHUs: HWJIMHIP, KOHYC, YCEUEHHBIH KOHYC,
cdepa, map. B3aumHoe pacrnonoxeHue chepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300pakeHne Ten BpalleHUs Ha IUIOCKOocTH. Pa3zBépTka munuHapa U koHyca. Cummerpus cdepbl u
mapa.

O6béM. OcHoBHBIE cBoWcTBa 00bEMOB Tein. Teopema 00 00bEME NPSIMOYTOIBHOTO
napajienenunesa u ciueacTsus u3 He€. OOBEM NpsAMOM M HAKIOHHON MPU3MBI, IIMIUH]IPA, TUPAMUIBI
u KoHyca. OOBEM 1apa ¥ 1apoBOTr0 CErMEHTa.

KOM6I/IHaHI/II/I TCJI BpalllCHUA W MHOTI'OI'PAaHHHKOB. HpmMa, BIIMCaHHAasA B HUJIWHIAP, OITMCAHHAA
oxoJio muuHapa. [lepecedenue cdeprl u mapa ¢ miockocteio. Kacanue mapa u cepbl MI0CKOCTHIO.
[ToHATHE MHOTOTPAaHHUKA, ONMCAHHOTO OKOJIO cepsl, chepbl, BIUCAHHON B MHOTOTPAaHHUK HJIU TEJIO
BpalllCHUS.

[Inomany moBepXHOCTH UWIMHIpa, KOHyca, Iuiomianb chepsl m e€ yacteil. [logobue B

npoctpancTBe. OTHOIIEHWE 00BEMOB, TUIONIAACH TOBEpXHOCTEH MoA00HBIX (uryp. [IpeodbpasoBanue



nonobusi, romoretus. PemeHuwe 3agad Ha IJIOCKOCTH C HCIOJNb30BAaHHUEM CTEPEOMETPHUUYECKHX
METOOB.

[TocTpoeHue ceueHUil MHOTOTPAaHHUKOB U TEJ BPALLEHUS: CEYEHMsI LWIMHApPA (IIapajuiesIbHO U
MEPIEeHIUKYIAPHO OCH), CEUYEHMs] KOHyca (Mapajjie/ibHbIe OCHOBAaHHIO U TMPOXOASIIME Yepe3
BEpIIMHY), CEUEHHUs IIapa, METOAbl IMOCTPOCHHSI CEUYEHUW: METOJ CJIE0B, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYILEH IIJIOCKOCTH.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpancTBe. Omnepanuu HaJl BEKTOpaMH. BeKTOpHOE yMHOMKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOro YyMHOXkeHHUs. lIpsmoyronpHas cucrema KOOpAMHAT B IMPOCTPAHCTBE.
Koopnunatsl BekTopa. Pasnokenue BexkTtopa mo 0Oaszucy. KoopamHaTHO-BEKTOpHBIH METOA NpU
pEeLIeHUU TEOMETPUYECKUX 3a1ad.

JBu:kxeHHs B IPOCTPAHCTBE

JBuwxenust mpoctpanctBa. Otobpaxenus. J[BrkeHus u paBeHCTBO ¢uryp. OOmume cBoiicTBa
JIBW)KEHUW. Buapl [IBMKEHWN: MapaJUIeIbHbIA MEPEHOC, LEHTPAJIbHAS CUMMETPHS, 3€pKajbHas

CHMMETpUsI, TIOBOPOT BOKPYT npsiMoii. [IpeoOpazoBanus momodus. [psmas u cdepa Ditnepa.

IINIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUS YUYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJTHET'O OBIIIETO OBPA3OBAHMUS
JIMYHOCTHBIE PE3YJIbTATDI

1) rpazknaHcKoe BOCUTAHUE:

Cc(OPMHUPOBAHHOCTh T'PAXKIAHCKOW MO3UIUN O0YYarOIIErocsi Kak akTUBHOI'O M OTBETCTBEHHOI'O
YjieHa POCCHHCKOTO OOIIeCTBa, MPEACTABICHHE O MaTeMaTHYECKUX OCHOBaX (YHKIIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHHUM, MPOIEAYP TPaXKJAHCKOTO OO0IIecTBa (BBIOOPHI, OMPOCHI U JIPYroe),
YMEHHE B3aUMOJEHWCTBOBATh C COLMAIBHBIMA HMHCTUTYTAaMH B COOTBETCTBMM C UX (YHKIMIMU U
Ha3HAYEHUEM;

2) IaTPHOTHYECKOE BOCITUTAHHE:

c(OPMUPOBAHHOCTh POCCUNCKON TIpaKJaHCKOW HWACHTUYHOCTH, YBaKEHHUS K TNPOILUIOMY H
HACTOSIIIIEMY POCCHUHCKOW MaTeMaTUKM, LEHHOCTHOE OTHOILICHHE K JIOCTHXEHHUSM POCCUHCKUX
MaTeMaTHUKOB U POCCHHCKON MaTeMaTHUECKOW IIKOJIbI, UCIIOJIb30BaHUE STUX JTOCTHIKEHUH B JIPYTHX
HayKax, TEXHOJIOTHUSX, chepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHME JYXOBHBIX IIEHHOCTEHl pPOCCHUHCKOro Hapoaa, ChOPMHPOBAHHOCTH HPABCTBEHHOI'O
CO3HaHUSl, STUYECKOTO MOBE/ICHUS, CBA3aHHOIO C MPAKTUYECKUM IMPUMEHEHHEM JTOCTHKEHUN HAyKH U
JeSITeTHbHOCTIO YUEHOTO, OCO3HAHUE JINYHOTO BKJIAJIA B IOCTPOCHHUE YCTOWYMBOTO OYIYIIEro;

4) 3cTeTHYecKOe BOCIIUTAHUE:



ICTETHYECKOEC OTHOIICHHE K MHPY, BKIIIOYAs SCTETHKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH,
O00OBEKTOB, 3aja4, pPEIICHUH, pacCyXJCHHWH, BOCIHPHUMYHBOCTh K MAaTEMATHYECKHM aClEKTam
Pa3IUYHBIX BUIOB HCKYCCTBA;

5) ¢pu3nueckoe BOCIUTAHHE:

cOPMHUPOBAHHOCTh YMCHHS MPUMEHATh MAaTeMATHYECKHUE 3HAHUS B HMHTEpPEcax 3J0pOBOTO H
0e30macHOro o0pasa »KH3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3[0POBBIO (3I0pOBOEC IHTAHUE,
cOATaHCHPOBAHHBIA PEKUM 3aHATHH M OT/AbIXa, peryisipHas (U3nUecKas aKTHBHOCTB), (H3MUYECKOE
COBEPIIIEHCTBOBAHHUE MPH 3aHITUAX CIIOPTHBHO-03I0POBUTEIILHON ESITEIbHOCTHIO;

6) Tpy10BO€ BOCIIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHME IICHHOCTH TPYIOJIOOMs, HMHTEPEC K pasjiudHbIM cdepam
podeCCHOHAIBHOM JIEATEIPHOCTH, CBSA3aHHBIM C MaTeMAaTHKOW M €€ MPUIOKCHHUIMH, YMEHHE
COBEpIIIaTh OCO3HAHHBIA BBIOOP Oymyiield mpodeccHu W Pealn30BbIBaTh COOCTBEHHBIC JKH3HEHHBIC
IUIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3oBaHHIO M CaMOOOpPa30BaHUIO Ha
NPOTSHKEHUH BCEH JKM3HH, NOTOBHOCTh K AKTHBHOMY YYacTHIO B DPEIIEHHM MPAKTHYECKUX 3a/1ad
MaTeMaTHYECKOM HAIPaBJICHHOCTH;

7) 3KOJIOTHYECKOEe BOCTIUTAHME:

COPMHUPOBAHHOCTh ~ HKOJOTMYECKOW  KYJIbTYPbl, IOHHMAaHHE  BJIMSHHUS  COLHAIBHO-
HKOHOMHYECKUX MPOIECCOB HA COCTOSIHUE MTPUPOHON U COIMAILHOW CPEJIbl, OCO3HAHHE TII00aTHbHOTO
XapakTepa JKOJOTHYECKUX MpOOJIeM, OpHUEHTAIMs Ha MPUMEHCHHE MaTEeMAaTHUYCCKHX 3HAHUN IS
pelieHus 3a1a4 B 00J1aCTH OKPYXKAIOIIel Cpejibl, MJIaHUPOBAHUE MTOCTYIKOB U OICHKH MX BO3MOKHBIX
MOCIIEACTBUI [Tl OKPY)KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCT MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HAYKU W OOINECTBEHHON MPAaKTHKH, MOHUMAaHHE MAaTEMAaTHYECKOW HAayKH Kak C(epbl YelOBEYECKOi
JeSATEILHOCTH, ATANOB e Pa3BUTHS W 3HAYUMOCTH UIS Pa3BUTHUS IIMBUIIM3AIMH, OBJIACHUE S3BIKOM
MareMaTHKd W MaTeMAaTH4YeCKOW KyJIbTYpoil Kak CpeINCTBOM IIO3HAHUS MHpa, TOTOBHOCTH
OCYIIECTBIIATH MPOEKTHYIO U UCCIICIOBATEIbCKYIO AEITEIbHOCTh HHANBUIYAILHO U B TPYIIIIE.
METAIIPEIMETHBIE PE3YJIBTATDI
IMo3HaBaTeIbHBbIE YHUBEPCATIbHbIE YUeOHbIe el CTBUS

ba3oBble Jlornyeckue 1eMcTBUA:

BBISIBJISTH U XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKA MAaTEMAaTHYECKUX OOBEKTOB, MOHATHH,
OTHOIIEHHH MEXIy TMOHSATUAMH, (GOPMYJIHPOBATh OINpPEIACICHUS IOHATHHA, YCTaHABJIMBAThH
CYIECTBEHHBIN MpHU3HAK KiIacCH(DUKAIMKM, OCHOBaHUSA I OOOOINEHHS W CPaBHEHHS, KPUTCPUH

IIPOBOAVMMOI'O aHAJIN3Aa,



BOCIIPUHMMATh, (QOpPMyIUpOBaTb M MNPeoOpa3oBbIBaTh CYXKJIEHUS: YTBEPAMUTENbHbIE U
OTpHULATENbHbIE, EAMHUYHBIE, YACTHBIE U OOILIUE, YCIOBHBIE;

BBISIBJIATH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS B (PaKTax, TaHHBIX,
HaOJMIOACHUAX UM YTBEPXKIEHHSX, IpelylaraTb KPUTEPUM JJIs BBIIBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JieJIaTh  BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHMKH, JAEIYyKTHUBHBIX U HMHIYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

IIPOBOJIUTh CAMOCTOSITEIBHO JO0Ka3aTelbCTBA MAaTeMaTHUYECKUX YTBEP)KICHMH (IpsMble U OT
IIPOTUBHOI'0), BBICTPAUBaTh apryMEHTALMIO, IPUBOAUTE IIPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBAThH
COOCTBEHHBIE CYXKJICHUS U BBIBOIBI;

BBIOMpPATh CIOCOO pemeHusi y4eOHOW 3amayd (CpaBHHMBATh HECKOJBKO BAapHUAHTOB PELICHHUS,
BbIOMpPaTh HanboJee MOIXOASIINMI ¢ Y4ETOM CaMOCTOSTENbHO BBIICICHHBIX KPUTEPHUEB).

Ba3oBble ncciegoBarebcKue 1elCTBUSA:

HCIOJIb30BaTh BOIPOCHl KaK HCCIIEIOBATEIbCKUM HMHCTPYMEHT IO3HAHUs, (OpMYIUpPOBATh
BOTIPOCHI, (UKCUPYIOIIUME MPOTHBOpEeUne, NpolieMy, yCTaHaBIMBaTh HCKOMOE W JIaHHOE,
(bopMHpPOBATh THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UILIHIO, MHEHHE;

IIPOBOJIUTH CAaMOCTOSTEJILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, MCCIEeI0OBAHUE 110 YCTAHOBIICHUIO
O0COOCHHOCTEN MaTeMaTHUeCKOro OOBEKTa, SIBJIEHMsI, IPOLECCa, BBISBICHUIO 3aBHCHUMOCTEN MeExXIy
00BbEKTaMHU, SIBICHUSIMHU, IIPOLIECCAMY;

CaMOCTOSITENIbHO (OpMYIHpPOBaTh OOOOIIEHUS M BBIBOABI 10 pe3yjabTaTaM MPOBEIEHHOTIO
HAOJIOZCHUS, HUCCIEIOBaHMs, OLICHHWBATh JOCTOBEPHOCTH IIOJYYEHHBIX PpEe3yJbTaToOB, BBIBOJAOB U
0000I1IEHNI;

MIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIABUIaTh MPEIIOJOKEHUS O €ro
Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanmeii:

BBISBJIATH JAePUIUTH MH(DOpPMALMM, JAHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha BOIPOC M JJIs
pelIeHns 3a/1auu;

BbIOMpaTh  MH(OpPMANMIO U3 ~ UCTOYHMKOB  PA3JIMYHBIX  THUIOB,  aHAJIM3UPOBATb,
CHCTEMaTU3HPOBATh U UHTEPIIPETUPOBATH HH(OPMAIINIO PA3INYHBIX BUAOB U (POPM IpeCTaBICHHUS;

CTPYKTYypUpPOBaTh HMH(OpPMAILINIO, TPEJCTABIATh €€ B PA3IUYHBIX (opMax, WIIOCTPUPOBATH
rpaduyecku;

OLICHUBATh HAJEKHOCTh I/IH(pOpMaLII/II/I 10 CaMOCTOATCIBHO C(l)OpMyJ'II/IPOBaHHLIM KPpUTCPUAM.

KomMmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe el CTBUS

O01menmne:



BOCIIPUHUMATh U (POPMYIUPOBATh CYKIECHUS B COOTBETCTBHM C YCIOBHUSMHU U LEISIMUA OOLICHMS,
SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOK TOUKY 3PEHUS B YCTHBIX U IUCHbMEHHBIX TEKCTaxX, /1aBaTb
MIOSICHEHMSI 110 XO/1y PELIEHMs 3a/1a4l, KOMMEHTUPOBATh NIOJyUYEHHBIA PE3yJIbTaT;

B XOJ€ OOCYXIEHHUs 3a7aBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl, NPOOJIEMBI,
pelaeMoil 3ajauyy, BBICKA3bIBATh WJCH, HALCJIICHHBIE HA IIOUCK PEIICHHs, COIOCTABIATH CBOU
CYXKAECHMSI C CYXKICHMSIMHM JApPYTUX YYaCTHUKOB Juaiora, OoOHapyXuBaThb pa3jMuu€ U CXOJCTBO
MO3UINH, B KOPPEKTHOU opme (HopMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHUS;

IIPEACTABIIATh PE3YybTaThl PEIIEHUS 3aJadd, DOKCIIEPUMEHTA, MHCCICNOBAaHUA, IIPOEKTa,
CaMOCTOSITEJIHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4E€TOM 3a7]ay IPE3eHTAUH U OCOOEHHOCTEH
ayJIUTOPHH.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe ieificTBUS

Camoopranmszaums:

COCTABJIATh IUIAH, aJITOPUTM peIIeHHs 3aJauyd, BBIOMpPATh CIOCOO peleHus ¢ y4EToOM
HUMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBaTh U KOPPEKTHUPOBATH
BapHaHTHI PEHICHUH C y4€TOM HOBOM WH(pOpMAIINK.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJICKT:

BJIaJIeTh HaBbIKAMM IIO3HABATEIBHOM pe(IEeKCHUM KaK OCO3HAaHUS COBEpUIAEMBIX JIEHCTBUHA U
MBICIUTENBHBIX TPOIECCOB, UX pE3yJbTAaTOB, BIaJETh CIOCOO0aMU CAMONPOBEPKH, CaMOKOHTPOJIS
Ipolecca 1 pe3yJsibTaTa pelieHnsl MaTeMaTH4eCKON 3a/1auH;

IIPEIBUIIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IIpHM pEIIEHWH 3a7add, BHOCUTH
KOPPEKTHBBl B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, JIAHHBIX, HaMJIEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHHMBATh COOTBETCTBUE Pe3yJibTaTa LEIH U YCIOBUAM, OOBSICHATH MPUUMUHBI JOCTUKEHHS WU
HEIOCTHKEHHS pe3yJIbTaTOB JAEATENbHOCTH, HaXOJIUTh OUIMOKY, JaBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHAas1 1eSITEILHOCTh:

MOHUMAaTh W UCHOJb30BaTh MPEUMYIIECTBA KOMAaHJAHOM M WHIUBUAYyalIbHOH pabOTHI Mpu
peleHny y4eOHbIX 3a/1a4, MPUHUMATh 11eJIb COBMECTHOM JEATENIbHOCTH, MIIAHUPOBATh OPTaHU3ALUI0
COBMECTHOHM pabOThI, pacnpeaessaTh BUJIbI padoT, JOroBapuBaThCs, 00CYKIaTh MPOIECC U Pe3ysbTaT
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TIpynmoBbIX (opmax paboTbl (oOcykaeHus, OOMEH MHEHH, «MO3ToBbIE
IITYPMBI» ¥ UHBIE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JEMCTBUS C JPYTUMHU
YjieHaMM KOMAaHJbl, OIICHMBAaTh KadeCTBO CBOEro BKJIaJa B OOLIMHA MPOAYKT IO KPUTEPHUSIM,

chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUSI.



NNPEJMETHBIE PE3YJIbTATHI

K koniy 10 knacca oOyyaromuiicss HAy9uTCs:
CBOOOJHO ONEpPUPOBATh OCHOBHBIMM IOHSATHUSMU CTEPEOMETPHUM IIPU PELIEHUU 3a/ad U MPOBEIECHUU
MaTeMaTHYECKUX PacCyKICHUH;
IIPUMEHSATh AKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX MPH PEIIEHUH F€OMETPHUUECKUX 3a/1a4;
KJ1accu(UIUPOBATh B3aMMHOE PACIIONIOKEHHUE TPSMBIX B MPOCTPAHCTBE, TIIOCKOCTEH B MPOCTPAHCTBE,
MPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;
CBOOOJHO ONEpUPOBaTh NOHATHAMM, CBS3aHHBIMHU C YIJIAMH B IPOCTPAHCTBE: MEXIY NPSAMBIMU B
IIPOCTPAHCTBE, MEXAY NPSIMON U MJIOCKOCTHIO;
CBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C MHOTOTpaHHUKAaMU;
cBOOOJIHO pPACIIO3HABAaTh OCHOBHBIE BHJIbI MHOI'OTPAHHUKOB (IIpU3Ma, MHUpPaAMUAA, MPSIMOYTOJIbHBIN
napajuienenumnes, Kyo);
KJ1accu(UIUpPOBaTh MHOIOI'PAaHHUKH, BEIOMpPAs OCHOBAHMS IS KIacCU(DUKALIH;
CBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C CEUEHUEM MHOTOTPAHHUKOB IJIOCKOCTHIO;
BBITIOJIHATH TApAIJICNbHOE, EHTPAIbHOE M OPTOTOHAJIBHOE MPOEKTUPOBaHHE (PUTYp HA IUIOCKOCTH,
BBINOJIHATE U300paXkeHus (GUryp Ha MI0CKOCTH;
CTPOUTH CEUEHHUs] MHOTOTPAHHUKOB DA3JIUYHBIMU METOJAMHU, BBINOJHATH (BBIHOCHBIE) IIJIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD: BUJ CBEPXY, COOKY, CHU3Y;
BBIUUCIIATH IUIONIAAN MOBEPXHOCTEH MHOIOIPAaHHUKOB (MpU3Ma, MUpPaAMUAA), TEOMETPUUECKHUX TEJ C
pUMEHEHUEM (OpMYIT;
CBOOOJHO OINEpPUPOBATH TMOHATHAMU: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh M IUIOCKOCTh
CUMMETPUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUHU (PUTYPBL;
CcBOOO/IHO ONEPUPOBAThH MOHATUSAMHU, COOTBETCTBYIOIIMMHU BEKTOPAaM U KOOPAMHATAM B IPOCTPAHCTBE;
BBITIOJIHATD AEUCTBUS HaJl BEKTOPaMU;
pelmare 3aJadu Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIIEHUN M HAXOXKICHHE T'€OMETPUYECKUX
BEJIMYMH, MPHUMEHsISl M3BECTHBIE METOJbl NPU PEHICHWH MaTeMaTHYeCKHX 3a/ad MOBBIIIEHHOTO U
BBICOKOT'O YPOBHSI CII0)KHOCTH;
MIPUMEHSTh IPOCTENILINE TPOTrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI MTPU
pELIEHNN CTEPEOMETPUYECKHUX 3a/1a4;
U3BJIEKaTh, NPeoOpa3oOBbIBATh W  HMHTEPIPETUPOBATH HWHGOPMALMIO O  IPOCTPAHCTBEHHBIX
reoMeTpUUYEeCKUX Urypax, NpeACcTaBIeHHYIO Ha YePTEKaxX U PUCYHKAX;
IIPUMEHSTH IOJYYEHHbIE 3HAHUS HA NPAKTUKE: CPaBHUBATh M AHAJIM3UPOBATh PEAJbHBIE CUTYalUH,
MPUMEHATh U3yYEHHbIE TOHATHS B IMpOIECCe MOMCKA PEeIIeHUs MaTeMaTH4ecKu cHopMyITUpOBaHHOM

HpO6J’IeMBI, MOACIINPOBATE PCAJIbHBIC CUTyallMHM Ha A3BIKC T'COMETPHUH, HUCCICAOBATb IOCTPOCHHBIC



MOJIETIM C UCIOJB30BaHWEM TE€OMETPUYECKHX TMOHATHM W Teopem, amnmapara ainreOpbl, pemiarb
MPaKTUYECKUE 3a]]a4H, CBSI3aHHbBIC C HAXOXKJICHUEM T€OMETPUUECKUX BETUUHH;
UMETh MPEACTABICHUSI 00 OCHOBHBIX ATAlax Pa3BUTUS T€OMETPUU KaK COCTABHOH yacT (hyHIaMeHTa

Pa3BUTHA TEXHOJIOTHH.

K konmy 11 knacca oOyyaromuiicss HAy9uTCs:
CBOOOJHO OINEPUPOBATH MOHATUSMH, CBA3aHHBIMU C IMJIMHIPUYECKON, KOHUUECKOW U cheprudecKoi
MIOBEPXHOCTSAMHU, OOBACHATH CIIOCOOBI ITOJIyYSHMUS;
OIIEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMU C T€JIaMU BPALLCHUS: LUIMHAPOM, KOHYCOM, c(hepoit U I1apoM;
pacrno3HaBaTh Tejna BpameHus (UIMHAP, KOHYC, cdepa U map) U 0ObSICHATh CIIOCOOBI MOTYyUCHUS TEI
BpalllCHHUS;
KJ1accu(UIUpPOBaTh B3aUMHOE PACIONIOXKEHHUE CHEPhI U INIOCKOCTH;
BBIUUCIIATh BEJIWYMHBI 3JEMEHTOB MHOTOTPAHHUKOB M Tl BpallleHUs, O0O0BEMBI M IUIOLIAIU
MIOBEPXHOCTEH MHOTOTPAaHHHUKOB U TEJ BPAIICHUSI, TEOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOpMYIT;
CBOOOZIHO ONEpPUPOBaTh IMOHATUSMHU, CBSI3aHHBIMM C KOMOMHALMSIMM Tl BpalleHUs U
MHOI'OIPaHHUKOB: MHOTOTPAHHUK, BIMCAHHBIM B cdepy U omnucaHHbIl OKkono cdepsl, cdepa,
BIINCAHHAsl B MHOTOTPAaHHUK WJIU TEJIO BPALCHMUS,
BBIYHCIISATH COOTHOIIEHHS MEXAY TUIOIMIAIIMU TOBEPXHOCTEN 1 00bEMaMHU MOI00HBIX TE;
n300paxaTh U3ydyaeMble (UIYpbl, BBINOIHATH (BBIHOCHBIE) MJIOCKUE YEPTEXKHU M3 PUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUs TEJ BpallleHHs;
U3BJIEKaTh, HMHTEPIPETUPOBATH M  MpeoOpa3oBbIBaTh HHPOPMALUIO O  MPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX (PUTypax, MPeACTaBIECHHYIO Ha YEPTEKAaX U PUCYHKAX;
cBOOO/IHO ONIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;
BBITIOJIHATH OINlEpalK HaJl BEKTOpaMU;
3a/1aBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpPIMHAT;
pemarb TreoMeTpUYeCKHe 3a/ladd Ha BBIYMCIEHUE YIJIOB MEXAY MPSAMBIMA U IUIOCKOCTSIMH,
BBIUHCJICHHE pPACCTOSHUM OT TOYKM JO IUIOCKOCTH, B 1I€JIOM, Ha TpPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOI'O METO/IA IPU PELLIECHNUH;
CBOOOJHO ONEpUpPOBATh MOHATHAMM, CBA3aHHBIMU C JIBUKEHHEM B IPOCTPAHCTBE, 3HATh CBOWCTBA
TIBIKEHH;
BBITIOJIHATh M300pakKeHHUsI MHOTOIPAHHUKOB W T BpalleHWs MpU MapajUleIbHOM TepeHoce,
LEHTPAJIbHOW CUMMETpPUH, 3€PKAJIbHONM CUMMETPHUH, IIPU MOBOPOTE BOKPYT HPSMOM, peoOpa3oBaHus

o100HS;



CTPOUTh CEYEHUS MHOTOTPAaHHUKOB U TeJl BpallleHMs: CEUCHHMs LMIMHIpA (IapayielIbHO MU
NEPIEHAUKYIIPHO OCH), CEYeHUs KOHyca (MapajuleJbHbIE OCHOBAaHMIO M IPOXOASAIIME 4Yepes
BEpILNHY), CEYECHNUS 11apa;

UCIOJIb30BAaTh METOJIbl MIOCTPOCHUS CEYEHUI: METOJ CJIEI0B, METOJ BHYTPEHHErO MPOEKTHUPOBAHUS,
METOJ [IEPEHOCA CEKYLIEH MI0CKOCTH;

JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPHKACHMUS,;

NPUMEHATh T€OMETpPHUECKUE (DAKThl ISl PEUICHUs CTEPEOMETPUUYECKUX 3a/ad, IMPearoararinmx
HECKOJIbKO 11ar0B PEILeHHs, €CJIM YCJIOBUS IPUMEHEHUS 3a/1aHbl B IBHOW U HEABHOU (hopme;

pelaTh 3a7ayd Ha J0Ka3aTeIbCTBO MAaTEMATUYECKMX OTHOIIEHMH M HAXOXJIEHUE T'€OMETPUUYECKHX
BEJINYNH;

IIPUMEHATh IIPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI IIPU PELICHUU
CTEPEOMETPUUECKUX 3a]1ay;

IIPUMEHATh NOJIYYEHHBIE 3HAHUS Ha MPaKTHKE: CPAaBHUBATh, AaHAIM3MPOBATH U OLICHUBATH pealibHbIC
CUTyalliu, HNPUMCHATH HN3YUCHHBIC IMOHATUA, TCOPCMBI, CBOMCTBa B mponecce IMOUCKa PCIICHUA
MaTeMaTH4eCKu C(HOpMyTUpOBAaHHON MPOOJIEMBI, MOJEIMPOBATh pealbHbIE CUTYallMl Ha SI3BIKE
I€OMETPHUH, MCCIE0BAaTh MOCTPOCHHbIE MOJEIN C HCIOJb30BAHUEM T€OMETPUYECKUX MOHATUH U
TeopeM, ammapata anreOphl, pelarbh I[pPaKTUUECKUE 3a/JadyM, CBA3aHHBIE C HAXOXKICHUEM
TCOMCTPHUICCKUX BCINYHH,

HUMETh NPCACTABIICHUSA 00 OCHOBHBIX dTarax Pa3sBUTHA T€OMCTPHUU KaK COCTaBHOM YacTH (1)YHI[aMeHTa

Pa3sBUTHA TEXHOJIOTHA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHnoBaHue pa3ziesioB U TEM MIPOrpaMMbl KomnuuectBo yacos
n/n Bcero KonrtposnbHble
paboThI
1 BBenenue B ctepeomMeTpuio 23 1
2 B3anMHoe pacnosioxkeHue npsMbIX B IPOCTPAHCTBE 6 1
3 [TapayueapHOCTB HPSIMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE 8 1
4 IlepneHquKyISIpPHOCTD MPSAMBIX U INIOCKOCTEHN B 25 1
IPOCTPaHCTBE
5 VYTiIBl ¥ paccTosHUSA 16 1
6 MHororpaHHUKu 7 1
7 BekTopsl B IpocTpaHCcTBE 12 1
8 [ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUsl 3HAHUI 5 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9
11 KJIACC
No mi/mm HanmenoBanue pa3ienoB v TeM NporpaMMbl KonnuectBo yacos
Bcero | KonTtponbHbie paboTh
1 AHanuThueckas reoMeTpHst 15 1
2 [ToBTOpeHme, 0600IIEHNE U CUCTEMATH3AIIHs 3HAHUN 15 1
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany noBepXHOCTH U OOBEMBI KPYTIIBIX TEJ 9 1
6 JBmxeHus 5 1
7 [ToBTOpeHMEe, 00001IEeHNE U CUCTEMATH3aIUs 3HAHUI 17 2




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102

BeposIiTHOCTH K
CTATUCTHUKA




INOACHUTEJIbBHAS 3AIINCKA

VY4eOHblil Kypc «BeposiITHOCTh M CTaTUCTUKA» YIIIyOJEHHOTO YpOBHS SIBISETCS MPOAOIKEHUEM
U pa3BUTHUEM OJHOMMEHHOIO y4eOHOro Kypca yriyOJI€HHOTO YpOBHS Ha YPOBHE CpPEIHEro OO0IIero
oOpa3zoBaHus. YUeOHBII Kypc MpeaHa3HadyeH s (popMUPOBaHUS Y OOYYAIOUIMXCS CTATHCTUYCCKOM
KyJIbTYpbl W IIOHMMAaHMs DPOJM TEOPUM BEPOSITHOCTEH KaK MaTEMaTUYECKOIO0 HMHCTPYMEHTa JUIs
W3YyYeHUs] CIy4YallHBIX COOBITHH, BeMWYMH W TpomeccoB. [lpm wm3yueHumnm Kypca oOoramarorcs
MPEJCTABICHUS OOYYaIOIIMXCS O METOJaX HMCCICIOBaHUS HW3MEHYMBOTO MHpA, pPa3BHBACTCS
MMOHUMaHKE 3HAYUMOCTH ¥ OOIIHOCTH MAaTEeMAaTHYECKUX METO/OB MMO3HAHMS KaK HEOThEMIIEMON YacTh
COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PECHUSI.

Coneprxanre yueOHOTO Kypca HalpaBJIeHO Ha 3aKPETICHHE 3HAHWA, TTOJTYYEHHBIX MPH U3YYCHUN
Kypca Ha ypOBHE OCHOBHOTO OOIIEero oOpa3oBaHMs, U Ha pa3BUTHE INPEJICTABICHUNA O CIIydailHBIX
BEJIMYMHAX M B3aUMOCBS3AX MEXJYy HUMU Ha BaXXHBIX MPUMEpax, CIOKEThl KOTOPBIX MOYEPITHYTHI U3
OKpy’Karomero mMupa. B pesynbprare y oOydarommxcsi JODKHO CPOPMHUPOBATHCS MPEICTABICHHUE O
Hauboiee y1'IOTpe6I/ITeJ'H)HBIX n O6HII/IX MAaTCMAaTUUYCCKUX MOJCIIAX, HCIIOJB3YCMbIX MIJId OIMUCAHUA
aHTPOIIOMETPUUYECKHUX U JIeMOTrpapUueCKUX BETUYNH, HOIPEIIHOCTEN B pa3IMyHbIe PO/ U3MEPEHUSX,
JUTUTETHLHOCTU 0€30TKa3HOM padOThl TEXHUUYECKUX YCTPOWCTB, XapaKTEPUCTUK MACCOBBIX SBICHUN U
MpOIIECCOB B 00OmIecTBe. YUYeOHBI Kypc sBIseTcS ©0a30il UIsi OCBOCHHSI BEPOSITHOCTHO-
CTaTUCTHYCCKHUX METOOOB, HCO6X0}1I/IMBIX criequaJIucTaM HE TOJIBKO MHXKCHCPHBIX CHGHH&HBHOCTeﬁ,
HO TaKK€ COIMAJIBHBIX M ICHUXOJOTHYECKUX, TMOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHbIE HAyKH B
3HAYUTENIBHON Mepe MCIONb3YIOT amnmapaT aHanu3a OOJbIINX JaHHBIX. LleHTpanbHylo YacTh yueOHOTO
Kypca 3aHMMaeT OOCYXKJCHHE 3aKoHa OOJbIMX uuced — (QyHIAMEHTAIBHOTO 3aKOHA MPHUPOIBI,
MMEIOIIEr0 MaTeMaTHIECKYH0 (hOpMaTH3AIIHUIO.

B coorBeTcTBMM ¢ yKa3aHHBIMHM II€JISIMH B CTPYKType yueOHoro kypca «BeposTHocTh u
CTaTHCTUKA» Ha YrIyOJIEHHOM YPOBHE BBIJEICHBI OCHOBHBIE COJlepiKaTelbHble TUHUMN: «CiyJaifHbie

COOBITHS U BEpOATHOCTH» U «CiryyaliHble BETMUMUHBI U 3aKOH OOJIBIINX YHCEI.



[ToMrMMO OCHOBHBIX JHHHI B yueOHBIH KypC BKJIIOUEHBI AJIEMEHTHI TeOpuu rpadoB U TEOpUHU
MHOKECTB, HEOOXOJHUMBIC MJIs TMOJTHOLEHHOTO OCBOGHHUS MarepHualia JTaHHOTO y4eOHOTro Kypca u
CMEKHBIX MaTEMaTHYECKUX y4EOHBIX KYpPCOB.

Copepxanne muHuUM «CryyaiiHple COOBITHSI M BEpPOSITHOCTH» CIYXKUT OCHOBOM IS
(dbopMUpOBaHUS TIPEACTABICHUN O paclpefesieHUH BEpPOATHOCTEH MeXAy 3HAYCHHSIMH CIydyalHBIX
BEJIMYKMH. BakKHYI0 4acTh B 3TOW COJAEPKATEIbHOM JIMHUM 3aHUMAET U3YYEHHE I'€OMETPUYECKOIO WU
OMHOMHUATBHOTO PACIPEICIICHUI ¥ 3HAKOMCTBO C MX HETPEPHIBHBIMHA aHAJIOTAMHU — TTOKA3aTEIbHBIM U
HOPMAaJIbHBIM Pacpe/ieICHUsMH.

Templ, CBsiI3aHHBIE C HENPEPBIBHBIMU CIIYYailHBIMM BEJIMYMHAMU U  PaCHpEACIICHUIMU,
AKIICHTUPYIOT BHUMaHUE OOYYAIOIINXCSI HA ONMUCAHUM U U3YUYEHUU CIyYaWHBIX SIBJICHHIH C MOMOIIBIO
HenpepbelBHBIX  (QyHKIMHA. OCHOBHOEC BHUMAaHHE YJIEISCTCS IIOKA3aTEIhbHOMY W HOPMAJIBLHOMY
pacrpeesieHUsIM.

B yueGHOM Kypce mpeaycMaTpuBaeTCs 03HAKOMHUTEIbHOE U3YUYEHUE CBSI3U MEXKIY CIYyYailHBIMU
BEJIMYMHAMHU W OINMCAHUE ITOU CBS3U C IMOMOINBI0 KOAIPPUITUEHTA KOPPEISIUA W €r0 BEIOOPOIHOTO
aHajora. DTH JIEMEHTBI COJEP’KaHMs Pa3BUBAIOT Temy «J/luarpamMmbl paccenBaHus», U3YUYCHHYIO Ha
YPOBHE OCHOBHOTO 00111er0 00pa30BaHusl, © BO MHOTOM OMUPAIOTCS HAa CBEJCHUS U3 KypCOB alreOpsl U
T€OMETPHUH.

Emé ommn snemMeHT coaepikaHusi, KOTOPBIA Npearaercss Ha O3HAKOMUTEIBHOM YPOBHE —
MOCJIEIOBATEILHOCTh CIIYYallHBIX HE3aBUCHUMBIX COOBITHI, HACTYNAIOIMMX B €IWHHUILY BPEMEHH.
O3HakOMJIEHHE C pacIpelle]IeHHeM BEpOSTHOCTEH KOJMYECTBAa TaKMX COOBITHI HOCHUT pPa3BUBAIOIIWN
XapakTep W SIBISIETCA aKTyalbHBIM 17 OyAylIMX aOWTYpHEHTOB, TMOCTYMAIOIIMX Ha YyueOHbIE
CHEIUATILHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMU HAYKaMU, TICUXOJIOTHEHN U YITPaBICHUEM.

Ha wu3ydenne yueOHOTO Kypca «BeposSTHOCTh M CTaTHCTHKa» Ha YIUIYOJICHHOM YpOBHE
orBoguTcs 68 yaco: B 10 kmacce — 34 yaca (1 uwac B Hexmemio), B 11 kmacce — 34 gaca (1 gac B

HEJIEIIO).

COJAEPKAHUE OBYYEHUSA
10 KJIACC

I'pad, cs3ubIil rpad, mytu B rpade: HUKIbl U nend. CteneHp (BaJI€HTHOCTh) BepIIUHBL. [ padbl
Ha IJIOCKOCTH. JlepeBbs.

CrnyyaiiHble SKCIIEpUMEHTBI (ONBITBI) M CiIydaliHble COOBITHSA. JEMEHTapHble COOBITHS
(ucxonsl). BeposTHOCTH citydyalfHOrO cOOBITHA. BIM30CTH YacTOTBI M BEPOSTHOCTH COOBITHH.
CrydaiiHble OIBITHI C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU COOBITUAMMU.

Omneparuu  Haj COOBITHSIMU: TIepeceueHne, OOBEeIWHEHHE, MPOTHBOMOJIOXKHBIE COOBITHS.

Huarpammsl Jitnepa. Dopmyna ca0KeHUs BEPOSITHOCTEN.



VYcinoBHas BEpPOSTHOCTb. YMHOKEHME BEpOsITHOCTEW. JlepeBo cCllydailHOro »KCIEpUMEHTA.
dopmyna monHOU BepositHocTH. DPopmyna baiieca. HezaBucumbie COOBITHS.

bunapHblii ciyyaiiHblil ONBIT (MCHIBITAHUE), yeneX U Heyaada. HezaBucumele ucnbitanus. Cepust
HE3aBUCHMbIX MCIBITAaHMM 10 mepBoro ycmexa. IlepecraHoBku u Qaxtopuan. Yuciao coueTaHui.
Tpeyronsuuk Ilackans. @opmymna Ounoma HeroToHa.

Cepus He3aBUCHMBIX UcTIbITaHui beprysum. CiyuaiiHblii BBIOOP U3 KOHEYHOW COBOKYITHOCTH.

Canyuaitnas BenuuuHa. Pacnipenenenue BepostHocTed. Jluarpamma pacnpenenenus. Onepanuu
HaJ CIy4allHbIMH BeJIMYMHaMU. buHapHas ciayvaiiHas BennuuHa. [Ipumepsl pacnpeneieHuii, B TOM

YHUCJIC TCOMETPHUICCKOC U OMHOMUAJIBLHOE.

11 KJIACC

CoBMecTHOE paclpeiesieHue IByX Ciay4daiHbIX BelnunH. He3aBucumble cilydaliHble BETUYHUHBI.

MaremaTHueckoe OKUJaHUE Cly4yaiiHOM BenuuuHbl (pacnpeneineHus). [Ipumepsl npuMeHeHus
MaTEeMaTHUYeCKOro OXKUIaHMs (CTpaxoBaHHe, JjoTepes). Maremartuyeckoe O0XXHJAaHue OHHApHOU
CIIy4allHOM BeJIW4YMHBI. MaTeMaTnyeckoe OXKUIAHUE CYMMBI CIIy4alHBIX BEJIMYMH. MaremaTudeckoe
OKHJIaHUE TEOMETPUYECKOT0 U OMHOMMAIBHOIO paclpeieeHUH.

Jlucniepcusi U CTaHJApTHOE OTKJIOHEHHWE Cly4aiiHoil BenumuuHbl (pacupenenenus). ducnepcust
OMHApHON CiTy4ailHOM BeNIMYMHBL. MaremaTtnyeckoe OKHUJaHUE MPOU3BEACHUS U JIUCIEPCHUS] CYMMBbI
HE3aBHCHUMBIX CIy4YalHbIX BeIW4MH. Jlucriepcuss M CTaHIApPTHOE OTKIOHEHHE OMHOMHAIBHOIO
pactpenenenus. /lucnepcus U CTaHAAPTHOE OTKIOHEHUE F€OMETPUUYECKOTO PaCIIpEeICIICHHUs.

HepasenctBo UYeOniméBa. Teopema UeObimuéBa. Teopema bepHymnu. 3akoH OONBLIMX YHCE.
Boei6opounsiii  MeTon HccienoBaHuil. BpiGopounble xapakrepucTuku. OlleHHBaHHWE BEPOSTHOCTU
COOBITHS TIO BBIOOPOYHBIM JaHHBIM. [IpoBepka MpOCTEHWIINX TUIIOTE3 C IMOMOIIBI0 H3YYEHHBIX
pacIpeneieHu.

HenpepsiBuble ciy4aiinble BenuuuHbl. [Ipumepbl. @DyHKIOUSA IUIOTHOCTH  BEPOSATHOCTH
pacnipeneneHus. PaBHOMEpHOE pacnpenesieHue ¢W €ro CBOWCTBA. 3aJadd, MPUBOMISIIME K
[TOKA3aTEIbHOMY PACIPEIEICHUIO. 3a/1au, IPUBOISIINE K HOPMAIbHOMY pacnpenencHuro. OyHKIus
IUIOTHOCTH BEPOSITHOCTU IMOKA3aTEeNIbHOTO pachpesieieHus, (QYyHKIUS IUIOTHOCTH BEpPOSITHOCTH
HOPMAaJIBHOTO pactpeaeieHus. OyHKIHs INIOTHOCTH U CBOWCTBA HOPMAJIbHOI'O PACIIPECIICHHUS.

[TocrnenoBarenbHOCTh  OJAMHOYHBIX  HE3aBUCHUMBIX  COOBITMH. 3ajgaud, MOPHUBOJALINE K
pacnpeznenenuto Ilyaccona.

KoBapuanus nByx ciydaiiHbix BenuuuH. Koadoumuent nuneitHoit koppensuuu. CoBMECTHbIE
HaOII0CHUs BYX BeNUYMH. BeiOopouHblit k03 duuneHT xoppensiuuu. Paznuune Mexay JUHEHHON

CBA3bIO U HpHQI/IHHO-CHe}ICTBeHHOﬁ cBs3b10. JIMHEliHas perpeccus, MCTOA HAMMCHBIIINX KBAaJAPaTOB.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUSA YYEBHOI'O KYPCA «BEPOATHOCTDb U
CTATUCTHUKA» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUA

JAUYHOCTHBIE PE3YJIBTATbBI

1) rpaIaHCKOTr0 BOCIIMTAHUS

c(hOPMUPOBAHHOCTh TPAXKTAHCKOW MO3HUIUUA O0YYArOMIerocsi KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHMCKOTO OOIIECTBa, MPEJACTaBICHHE O MaTEeMaTHYECKMX OCHOBAaX (YHKIIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHHH, MPOIEAYP TPaXKTAHCKOTO OO0IIecTBa (BBIOOPHI, OMPOCHl U JIPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COLMATHHBIMA WHCTHUTYTAMH B COOTBETCTBUU C UX (DYHKIHUSIMH U
Ha3HAUYCHHEM;

2) NaTPHOTHYECKOI0 BOCIIMTAHUS:

c(OPMUPOBAHHOCTh POCCUHCKON TpaKIAHCKOW HWACHTUYHOCTH, YBOXKEHUS K TMPOILIOMY H
HACTOSIIEMY POCCUHWCKOM MaTE€MAaTHUKH, LEHHOCTHOE OTHOLIEHHE K JIOCTHKEHHUSM POCCUHUCKUX
MAaTEMaTUKOB M POCCUUCKOM MAaTEMATHYECKOW IIKOJIbI, MCIIOJb30BAHUE ATHUX JOCTHKECHUM B JPYIUX
HayKaX, TEXHOJIOTHSIX, cepax SKOHOMHUKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HaHHE JYXOBHBIX ILIEHHOCTEH POCCHHMCKOro Hapoja, cpOpPMUPOBAHHOCTb HPABCTBEHHOTO
CO3HAHUS, ITUYECKOTO MOBEJIEHHUS, CBA3aHHOTO C MIPAKTUYECKUM MPUMEHEHNUEM JOCTHKEHUN HAyKU U
JEeSITeNbHOCThIO YIEHOT0, OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyIyIIEero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAsl ICTETUKY MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, peUICHUN, pacCyXICHHM, BOCIPUUMYUBOCTL K MaTEMaTHYECKUM acCIeKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) ¢pu3nyeckoro BocHuTAHMS:

c(hOpMUPOBAHHOCTh YMEHUSI TMPUMEHSITh MaTeMaTHYECKHWE 3HAHWUS B WHTEpecax 3JI0POBOTO U
0e3omacHOTO 00pa3za XKU3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370pPOBBIO (3I0pOBOE MHTAHHE,
cOamaHCUpPOBAHHBIN PEKUM 3aHATUH M OTAbIXA, peryispHas Qu3ndeckas aKTUBHOCTB), QHU3NUYECcKoe
COBEPILIEHCTBOBAHUE MPHU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIBHOMN JIESITENIbHOCTHIO;

6) TPy/10BOr0 BOCIIMTAHUS:

TOTOBHOCTh K TPYIy, OCO3HaHUE IIEHHOCTH TPYIOJIOOMS, WMHTEpPEC K pazIuyHbIM cdepam
npodeccCHOHATbHON JIeATENBHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW W €€ MNPUIOKCHHUSIMH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BBIOOP Oymymied mpodeccuu U peann30BBIBATH COOCTBEHHBIC >KM3HEHHBIE

IUIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHUIO M CaMOOOpPAa30BaHMIO Ha



MPOTSHDKEHUM BCEM KU3HHM, TOTOBHOCTh K AaKTMBHOMY YYacCTHIO B PELICHUM IPAKTHYECKUX 3a/1ad
MaTeMaTUYeCKOW HaNpPaBIEHHOCTH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHUS

cOPMUPOBAHHOCTh ~ JKOJIOTUYECKOM  KYIbTYypbl, = NOHMMAHHE  BIIMAHUA  COLMAIBHO-
SKOHOMMYECKUX MPOIECCOB Ha COCTOSIHUE MPUPOTHON U COLMAIBHOMN CpeJibl, OCO3HAHHUE TTI00aTbHOIO
XapakTepa SKOJOTHYECKUX MpOo0JIeM, OpUEHTalMs Ha NPUMEHEHUE MAaTeMAaTHUYeCKUX 3HAHWM IS
pelIeHus 3a1a4 B 00JIaCTH OKPYXKAIOMICH Cpe/Ibl, INTAHUPOBAHUE MTOCTYITKOB U OIIEHKH UX BO3MOYKHBIX

MTOCJICICTBHH JIJII OKPYKAIOIICH CpeIbl;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH M OOILECTBEHHOH MPaKTUKH, MOHMMAaHHE MAaTEMaTHMYeCKON HayKH Kak chepbl 4eIoBeueCKOn
NEeSTeILHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYMMOCTH ISl PA3BUTHUS LIUBUIM3ALMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKd W MaTEMaTHYECKOM KYJIbTYpOM KakK CpEJICTBOM IIO3HAHUS MHPA, TOTOBHOCTh

OCYHICCTBJIATDH IMMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIbHOCTE MHANBUAYAJIBHO U B I'PYIIIIC.

METAIIPE/IMETHBIE PE3YJIBTATDI
IMo3naBaTebHBIE YHHBePCcAJIbHbIE YUeOHbIE AeiCTBUS

ba3oBble JJornyeckne a1eMCTBUSA:

BBISIBJISITH M XapaKTEPH30BaTh CYIIECTBEHHbIC MPU3HAKA MaTEMaTHYeCKUX OOBEKTOB, MOHSITUH,
OTHOIIEHUH MEXIy TOHATHUSMHU, (DOpMyIHUpOBaTH OMpEAENiCHUs TOHSTHM, YCTaHABIWBATH
CYIIECTBEHHBIM MpPU3HAK KiIacCU(UKAIIUU, OCHOBAHHS JUIsi OOOOIIEHHS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJAMMOI0 aHAIU3a;

BOCIIPUHUMATH, (OPMYIHUPOBATh U MPEOOpPa3OBBIBATh CYXKACHUS: YTBEpPAUTEIbHBIE U
OTpHUIIATENbHbIE, €IMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIE,

BBISIBIIATh MAaTEMaTUIECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MMPOTHBOPEUUS B (paKkTax, JaHHBIX,
HAONIOJIEHUSAX W YTBEPKACHUSAX, TMpeajaratb KPUTEPUU I BBIIBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUIL;

JIeJIaTh BBIBOABI C HWCHOJIB30BAHUEM 3aKOHOB JIOTHKH, JE€IYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKIIOUeHU N, YMO3AKITIOUCHUH IO aHAJIOTHH;

MIPOBOJUTHh CAMOCTOSATEIBHO JIOKA3aTeIhCTBA MATEMAaTHYECKUX YTBEPXKICHHUH (MPSMBbIE U OT
MIPOTUBHOTO), BBICTpaNBaTh apryMEHTAIIMIO, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH

COOCTBEHHBIE CYKJICHHS ¥ BBIBOIBI;



BBIOMpATh CHOCOO pelIeHHus y4eOHOW 3amavyu (CpaBHMBATh HECKOJBKO BAapHAHTOB PEUICHUS,
BBIOMpaTh HarboJIee OIXO AN C Y4ETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBble uccienoBareibcKue 1elCTBUSA:

HCIIOJIb30BaTh BOIPOCHI KaK HCCIEIOBATENbCKUA HMHCTPYMEHT TO3HaHUS, (POPMYIHpPOBAThH
BONIPOCHL, (UKCHUPYIOLIME MPOTHUBOpEYME, MpodJieMy, yCTaHABIUBAaTh HMCKOMOE M JAHHOE,
(hopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIINI0, MHEHUE;

MIPOBOJNTH CAMOCTOSITEIIBHO CIUIAHUPOBAHHBIA YKCIIEPUMEHT, UCCIICIOBAHKE 0 YCTAHOBJICHHUIO
O0COOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBJICHMS, MPOLECcCa, BBISBICHUIO 3aBHCHUMOCTEH MeEXIy
00BEKTaMHU, SIBJICHUSAMHU, TIPOLIECCAMU;

CaMOCTOSITeNILHO (POopMyITUpoBaTh O0OOIMIEHUS W BBIBOABI 10 pPe3yJbTaTaM TMPOBEACHHOTO
HAOJIIOJICHUs, WCCIICIOBaHMS, OICHWBATh JIOCTOBEPHOCTH ITOJIYYCHHBIX pE3YJITaTOB, BHIBOJIOB U
000011IeHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBLIBUTaTh MPEIIONIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH JeUIUTH MUH(DOpMALMM, NAHHBIX, HEOOXOJUMBIX Ui OTBETA Ha BOIPOC W IS
pellIeHus 3a/1a4H;

BBEIOMpaTh ~ WHGPOPMAIMIO W3  HWCTOYHHUKOB  PA3IMYHBIX  THUIOB,  aHAJIM3UPOBATH,
CUCTEeMATH3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIIHIO PA3IMIHBIX BUJIOB U (JOPM TPEIACTABICHUS;

CTPYKTYypUpPOBaTh HMH(OPMAIIMIO, TPEACTABIATh €€ B PAa3NUUYHBIX (HOpMax, WILTIOCTPUPOBATH
rpapuyuecKy;

OIICHUBATh HAAEKHOCTh MH(DOPMAIIMH TT0 CAMOCTOSATEITBHO CHOPMYIUPOBAHHBIM KPHTEPHUSIM.
KoMMmyHUKaTHBHBIE YHHBeEPCcAIbHbIE YUeOHbIE el CTBUS

OO0wmenne:

BOCIIPUHUMATH U (OPMYTUPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBHUSIMH U LEISIMH OOIICHHUS,
SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX W NMUCHMEHHBIX TEKCTaxX, J1aBaTh
MTOSICHEHMSI 10 XOJTy PEIICHHSI 3a/1a9l, KOMMEHTHPOBATh MOJTyUYECHHBIA PEe3yJIbTaT;

B xoJe OOCYXIeHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOW TeMbl, MPOOIEMBI,
pemaeMoil 3amayu, BBICKA3bIBaTh WJCH, HAICIEHHBIE HA TOWCK pEIIEHUsS, COMOCTaBISATh CBOU
CYXICHHSI C CYXICHHSMH JPYTUX YYaCTHUKOB JHaliora, OOHApY)XKWBATh pa3jMude W CXOJICTBO
MTO3UITUH, B KOPPEKTHOU hopMe (OpMYIIMPOBATh Pa3HOTIIACHS, CBOH BO3PAKEHUS;

MPECTaBIATh pPE3yabTaThl pPEIICHUS 3a/ladyd, OSKCIePUMEHTa, WCCIEAOBaHUs, MPOEKTA,
CaMOCTOSITENTLHO BBIOMpaTh (PopMaT BBICTYIUICHHS C y4€TOM 3aqad MpPE3eHTAlMU U OCOOEHHOCTEH
ayTUTOPHH.

PeryasiTuBHble YHHBepPcAJIbHbIE YUeOHbIE eiiCTBUS



Camoopranuszauus:

COCTABIISATh IUIAH, AITOPUTM pEIICHHs 3aJadyd, BBIOMPATh CIOCOO pemeHHs ¢ y4ETOM
HUMEIOLUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTb U KOPPEKTHPOBATH
BapHaHThI PEeUICHHUH ¢ yu€TOM HOBOM HH(DOpMALIHH.

CaMOKOHTPOJIb, YMOIHOHAJIbHBIH HHTEJIEKT:

BIIQJICTh HABBIKAMHU TIO3HABATEIHLHON pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBHHA U
MBICIIMTEIBHBIX TPOILECCOB, UX PE3yJIbTaTOB, BIAACTh CIIOCO0AMHM CAaMONPOBEPKH, CaAMOKOHTPOJIS
mpolLecca 1 pe3ysibTaTa pelieHsi MaTeMaTH4eCKON 3a/1auH;

MpeIBUJIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HHMKHYTh TIpU pEIIEHUH 3a7aud, BHOCUTH
KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HAWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHUE Pe3yJbTaTa LEIH U YCIOBUAM, OOBSICHATH MPUUMUHBI JOCTUKCHUS WU
HEJOCTHKECHUSI PE3YybTaTOB JEATEIBHOCTH, HAXOAUTh OIIMOKY, /JaBaTh OLIEHKY MPHOOpETEHHOMY
OTIBITY.

CoBMecTHasi 1eATEJILHOCTD:

MOHUMATh W UCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAMBUAYAIbHON paboOThl MpHU
pelieHnr y4eOHBIX 3a]a4, MPUHUMATh I€JIb COBMECTHOW NIeATENbHOCTH, TUIAHUPOBATh OPraHU3aLUIO
COBMECTHOI paboThl, paclpeaesaTh BUIbI padoT, JOrOBAPUBATHCS, 00CYKIaTh MPOLECC U PE3yNIbTaT
paboThl, 000011aTH MHEHHS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCykIeHHs, OOMEH MHEHHH, «MO3roBble
LITYPMBI» ¥ UHBIE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATh CBOM JEHCTBUS C IPYTUMHU
YJIeHaMHd KOMaHbl, OIIEHMBAThb KauyeCTBO CBOEro BKJIaJa B OOUIMI NPOAYKT IO KpPUTEPHSIM,

chopMyTUpPOBaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUS.

INPEAMETHBIE PE3YJIBTATbBI

K xonity 10 kiaacca o0ydarmmiicss HAyYHUTCS:

cBOOO/IHO OINEpUPOBaATh MOHATUSAMU: Tpad, MIOCKUl rpad, cBA3HBIN Tpad, nyTh B rpade, 1enb,
LUKJI, IEPEBO, CTENIEHb BEPIIMHBI, IEPEBO CIIYYalHOIO AKCIIEPUMEHTA;

CBOOOJHO ONEpUPOBATh MOHATHAMM: CIyYalHBIH AKCIEPUMEHT (OIBIT), CiydaiiHOoe coObITHE,
JJIEeMEHTapHOe ciydyailHoe coObITHE (dJIEMEHTapHbI HCXO0J) CIy4allHOro OIbITa, HaXOAWUTH
BEPOATHOCTH COOBITHI B ONBITaX C pABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMU;

HAXOJUTh ¥ POPMYJIUPOBATH COOBITHS: TepecedeHrne, 00bEeJMHEHNE TaHHBIX COOBITUI, COOBITHE,
IIPOTUBOINOJIOKHOE JAaHHOMY, HCIIOJIB30BAaTh JUarpamMmbl Oijepa, KOOPAMHATHYIO MpPSMYHO i
pelieHns 3a1a4, MoJb30BaThCsl (POPMYIION CII0KEHUSI BEPOSITHOCTEN UIsl BEPOSTHOCTEN NBYX U Tpex

CITy4alHBIX COOBITHIA;



OIIEpUPOBATh NOHATHUAMM: YCIIOBHAsI BEPOSTHOCTb, YMHOXXCHHE BEPOATHOCTEH, HE3aBHCHMBIE
COOBITHS, AEPEBO CIYYAHOTO SKCIEPUMEHTA, HAXOAUTh BEPOATHOCTH COOBITUI C TIOMOIIBIO MTPaBHiIa
YMHOXKEHUS, JIepeBa CIy4alHOTO OIbITA, MCIIOIB30BaTh (POPMYIYy IMOJHOW BEPOATHOCTH, (OPMYILY
baiieca npu pemenun 3agad, onpeneniaTh HE3aBUCUMOCTh COOBITHI MO (opMysie U IO OpraHU3aLuu
CIIy4allHOTO 3KCIICPUMEHTA;

NPUMEHSATh M3Y4YEeHHBbIE KOMOMHATOPHBIE (OPMYJIBI JJISI TEPEUMCIICHUS SJIEMEHTOB MHOXECTB,
AJIEMEHTAPHBIX COOBITUH CIY4allHOTO OTBITA, PEUICHHUS 3a7a4 110 TEOPUHU BEPOSATHOCTEH;

CBOOOJHO ONEpUpOBaTh IMOHATUAMU: OMHAPHBIN CllyyailHbI ONBIT (UCHBITaHUE), yCIEX U
HeyJlaya, HEe3aBUCUMbIE HUCIBITAHUSA, CEPHsl UCIBITAHUM, HAXOIUTh BEPOATHOCTU COOBITHI: B CEpuUU
HCIIBITAaHUH J10 IEPBOrO yCIeXa, B CEPUM UCIBITAHUNA bepHYIIu, B OIBITE, CBS3aHHOM CO CIIy4alHbIM
BBIOOPOM M3 KOHEYHOH COBOKYITHOCTH;

CBOOOJHO ONEpUpOBaTh MOHATUAMHU: ClydaiiHas BEJIWYHMHA, PACIpelesIeHue BEpOSITHOCTEH,
JMarpamMma pacrpenesieHusi, OWHapHas ciydaiiHas BeJIMYMHA, TEeOMETpUYecKoe, OMHOMHAIbHOE

pacrpeeneHue.

K xonny 11 kiacca oGyyaroniuiicss HAy4uTCs:

ONEpPUpPOBATh MOHATUSMHM: COBMECTHOE pacHpelesieHHe [JBYX CIydyallHbIX  BEJIMYHH,
HCIOJIb30BaTh TA0JIMIy COBMECTHOTO DAacCIpeAeNieHUs] ABYX CIyYalHbBIX BEJIWYUH Ui BBIJCIICHUS
pacnpezeneHus KaKa0i BeJIMUNHBI, ONPEIeNICHNs] HE3aBUCUMOCTH CITy4ailHbIX BEJINYUH;

CBOOOJHO ONEpPUPOBATH TOHATHEM MAaTEMaTHYECKOTrO0 OXHUJAHWUSA CIIydallHOW BeJIMYHHBI
(pactipenienieHusi), NPUMEHATh CBOWCTBA MaTeMaTHUYECKOTO OXXHUJAHWS TPH  PpEIlIeHUH 337ad,
BBIYUCIISATH MAaTEMAaTHYECKOE 0’KHJIaHNE OMHOMHUAIBHOTO M T€OMETPUUECKOI0 paclpeiesieHni;

CBOOO/ZIHO ONEpUPOBATH MOHATUSAMHU: JUCHEpPCUs, CTaHIAPTHOE OTKJIOHEHHUE CIIyd4alHOM
BEJIMYMHBI, IPUMEHATh CBOMCTBA JUCHEPCUM CIy4alfHON BEIMUYMHBI (pacmpeleseHus) Mpu pelieHnn
3aJa4, BBIUUCIATH JUCIIEPCHI0O M CTAHJAPTHOE OTKJIOHEHHWE I'€OMETPHUYECKOro M OMHOMHMAILHOIO
pacrnpeieNeHni;

BBIUHCIISTh BHIOOPOYHBIE XapaKTEPUCTUKU MO JIaHHOM BHIOOpKE M OLEHUBATh XapaKTEPUCTHKU
TeHEPaJIbHON COBOKYITHOCTH JIaHHBIX IO BBIOOPOUYHBIM XapakTepucThkaM. OlleHMBaTh BEPOSTHOCTH
COOBITUM W TPOBEPATh NPOCTEUIIME CTATUCTUYECKHE THUIOTE3bl, TNOJb3YACh H3yYECHHBIMU

pacrpeieICHUSIMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHnoBanue pa3fenoB 1 TeM IPOrpaMMBI KomnnuecTBo yacos
n/n Beero |  KontposbHbie
paboTsl
1 DeMeHTHI Teopuu rpados 3
2 CnyvaiiHble OIBITHI, CITy4aifHble COOBITHSI U BEPOSITHOCTU 3
COOBITHI
3 Ornepanuy HaJ MHOXKECTBAaMH M COOBITHAMU. CIIOKEHHE U 5
YMHOXEHHUE BEPOSITHOCTEN. Y CJIOBHASI BEPOSITHOCTD.
HeszaBucumeble coObITUS
4 DneMeHTbl KOMOMHATOPUKH 4 1
) Cepuu nocnenoBaTenbHbIX ucnbiTanuil. Mcnbiranust bepuysm. 3)
Crny4aiiHblif BEIOOp 13 KOHEYHOI COBOKYITHOCTH
6 CrnyualiHble BEJIMUMHBI U pacripeiesIeHUs 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2

11 KIIACC

Ne HanmeHoBaHMe pa3ienoB U TEM IPOrPAMMBI KonnuecTBo yacos
/T Bcero Kontposnbhbie

paboThI

1 3aK0H OOJIBIITNX YUCET 5)

2 DJIEMEHTHI MaTEMATUYECKON CTATUCTUKH 6

3 HemnpepbiBHBIE CiTy4aifHbIe BETUYUHBI (pacipeieIeHHs), 4

MOKa3aTeIbHOE U HOPMAJIBHOE pacTpeieIeHuUs
4 Pacnpenenenne Ilyaccona 2




S) CBs13b MeXy CllydaliHBIMM BETMYMHAMHU 6
6 O06o01eHne 1 cucreMaTu3alys 3HaHuH 11
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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