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COILEPKXAHUE OBYUYEHUASA

«AJITEBPA 1 HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHUA

10 KITACC

Yucaa 1 BIYUCICHUSA

Paunonansubie yncia. OOBIKHOBEHHBIE M JECATUYHBIE JpOOH, MPOLEHTHI, OECKOHEUHbIE Neproaudyeckue Apoou. IIpuMenenue
JpoOeii U MPOIEHTOB JIJIsl PEIICHUS NPUKIAJAHBIX 3a/1a4 U3 PA3IUYHBIX OTpaciieil 3HaHUN U peaTbHOM KU3HH.

JleiicTBuTEbHBIC UKciia. PalrioHansHble U UppaliMoHaNIbHEIE YiCiia. ApuMeTHdyeckue onepamuu ¢ JeHCTBUTETbHBIMU YUCTIaAMH.
Moaynbs AEHCTBUTEIBLHOTO 4YHCIIa M ero cBoWcTBa. [IpuOnmkEHHBIC BBIYMCICHUS, TMpaBUia OKPYIVICHHS, NPUKUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIICHUM.

Crenenb ¢ menbiM nokazareneM. bunom Hprorona. Mcnonb3oBanue noaxopsiiei Gopmbl 3aUCH ACHCTBUTEIIBHBIX YHCEN IS
pelIeHNs MPAKTUYECKUX 3a7a4 U MPEICTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €T0 CBOMCTBA.

CreneHb ¢ paMOHAIIBHBIM IIOKA3aTeNIEM U €€ CBOMCTBA, CTENEHD C JICCTBUTEIBHBIM [TOKA3aTEIIEM.

Jlorapugm uncna. CoiicTBa orapudma. /lecaTnunbie U HaTypaJbHbIE JIOTapUPMBI.

CuHyc, KOCUHYC, TAHT'€HC, KOTAHTE€HC YUCIOBOTO apryMeHTa. APKCHHYC, apKKOCUHYC ¥ apKTAHT€HC YHUCIIOBOTO APTyMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHBIE MPeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS. PaBHOCWIbHBIC YpaBHEHUS U YypaBHEHUS-
cneacteus. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OcCHOBHBIE METOJIbI PEIICHUS LEJIbIX U JPOOHO-pAallMOHATBHBIX YPABHEHUN U HEpaBEHCTB. MHOTOWIEHBI OT OJHOW MEPEMEHHOM.
Jlenenure MHOro4sIeHa Ha MHOTOUJIEH ¢ ocTaTkoM. Teopema besy. Muorousnens ¢ ueiasiMu ko3gdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COJEPKAIINX CTEIIEHU U KOPHHU.



WppauronaneHble ypaBHeHHUS. OCHOBHBIE METO/IbI PEIIEHUS UPPALMOHAIBHBIX YPaBHEHUM.

IToka3zaTtenbHble ypaBHEHUS. OCHOBHBIE METOBI PEIICHUS IOKA3aTEIbHBIX YPABHEHU.

[IpeoOpa3oBaHue BbIpaXEHU, COEPIKALUX JIOTapU(PMBI.

Jlorapupmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHHS JTOTapU(PMUUECKUX YPaBHEHHIA.

OcHoBHble  Tpuronomerpuueckue  ¢opmynsl.  IlpeobpazoBanme  TPUTOHOMETPHUECKHX  BbIpaxkeHW.  Pemienue
TPUTOHOMETPUUECKUX YPABHEHUM.

Pemenne cucrem JIMHEHHBIX YpaBHEHMH. MaTpuma cUCTEMbl JUMHEHHBIX YypaBHEHMU. Onpenenurens MaTpuubl 2X2, ero
FCOMETPUYECKUM CMBICI M CBOMCTBA, BBIYUCIICHUE €r0 3HAYECHUSA, NMPUMEHEHUE ONPEACIIUTEN [l PEUICHUs CHUCTEMBbl JIMHEHWHBIX
ypaBHEHMH. PelieHne npuKiIagHbBIX 3a7a4 C MOMOIIBID CHCTEMBI JIMHEWHBIX ypaBHEHHMU. lcciaenoBaHue MOCTPOEHHOM MOJENH C
ITOMOUIBIO MATPHI] ¥ ONIPEIEITUTEIIEH.

ITocTpoeHne MaTeMaTHYECKUX MOJEIIEH PEAIbHOW CUTYallMM C IIOMOIIBIO YPaBHEHUN U HEpPaBEHCTB. lIpuMeHeHne ypaBHEeHUN U
HEPABEHCTB K PEUICHUIO MATEMAaTUUYECKUX 33J1a4 U 33J1a4 U3 pa3IN4HbIX 00JacTeil HayKu U peanbHOMN )KU3HHU.

DyHKUUM U TPapuKu

OyHKuUsA, cnocoObl 3anaHud  (QyHKuuu. B3aumbHo oOpatHeie ¢yHkumu. Kommosumms ¢dyskumit. ['paduk  QyHKUIMU.
DneMeHTapHbIe peoOpa3oBanusl rpa)uKoB PYyHKIUM.

OO6nacth ompezaeneHuss U MHOXKeCTBO 3HaueHuM (ynkiuu. Hynmu (yskmuu. [IpoMexyTkn 3HAKOMOCTOSIHCTBA. UETHBIE U
Heu€éTHble (yHKuuu. [lepuognueckue ¢yHkiuu. IIpoMexXyTKH MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MHHUMYMBI (YHKIUH.
HaunOounbiiee 1 HauMeHblIee 3HaYeHus1 PYHKIMK HA IPOMEXKYTKE.

JIuneitnas, kBagpaTu4yHas U IpoOHO-IHHENHAs QYHKUMU. DIEMEHTAPHOE UCCIEA0BAaHUE U MOCTPOCHHUE UX TPa(UKOB.

CrenenHast pyHKIUsI C HATypaldbHBIM U LEIbIM MokazaTesneMm. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHsS N-0i CTENeHH
KaK (DyHKIIMH OOPAaTHOM CTENEHU C HATYPAIbHBIM MTOKA3aTEIIEM.

[TokazatenpHass u jorapudmuyeckas GyHKIUUA, UX CBOMCTBAa M rpaduku. Mcmonb3oBanue rpadukoB (QyHKIUN 1S pemieHus
YPaBHEHUM.

TpuroHomerpuyeckas OKpy>KHOCTb, ONPEJIETICHUE TPUTOHOMETPUUYECKUX (HYHKLIHUNA YUCIOBOTO apryMEHTA.



OyHKIMOHATbHBIE 3aBUCUMOCTH B PEAIbHBIX MpoIeccax U sBICHUAX. [ pauku peadbHbIX 3aBUCHMOCTEH.

Hayana mareMaTH4eCKOI0 aHAIN3A

[TocnenoBarenbHOCTH, CIOCOOBI 3adaHMsl MOCIEAOBAaTEIbHOCTEH. MeToa MareMaTH4ecKod HMHAYKUUMHM. MOHOTOHHBIE U
OrpaHUYECHHBIE MTOCIIET0BATENBHOCTH. VICTOpHS BOZHUKHOBEHHUSI MAaTEMAaTUYECKOTO aHAIN3a KAK aHAIN3a OECKOHEYHO MaJbIX.

ApudmeTrnueckast 1 reomeTpudeckas nmporpeccu. beckoneuno yOwiBaromiasi reomerpuueckas nporpeccusi. Cymma 6€CKOHEYHO
yOBIBAIOIIE TreoMeTpUuYecKord mnporpeccuu. JIMHEHHBI M 3KCMOHEHUMaNbHBIA pocT. Yucno e. PopMylia CHOXKHBIX MPOLIEHTOB.
Hcrnionbs30BaHue MIPOrPECCUM ISl PELICHUS pealbHbIX 33]1a4 PUKIIATHOTO XapaKTepa.

HenpepriBable QyHKIIMHN U UX cBOMCTBA. TOUKM pa3pbiBa. ACUMITOTHI rpaduKoB GyHKIMM. CBolicTBa (PyHKIIUI HEIPEPHIBHBIX Ha
oTpe3ke. MeTo 1 MHTEpBaJIOB JUIsl pelieHus: HepaBeHCTB. [I[puMeHeHrne CBOMCTB HENPEPBIBHBIX (DYHKIMN U pEICHUS 3a/1a4.

IlepBasg u BTOpas mpou3BoAHbIE PyHKUMU. OnpenesneHrue, FreOMETPUUECKU U (PU3MYECKHUI CMBICI MPOM3BOAHOW. YpaBHEHHUE
KacaTelIbHON K rpaduKky GyHKIIHUH.

[IpousBoaHbIe aneMeHTapHbIX PpyHKIMN. [Ipon3BogHAs CyMMBI, IPOU3BEACHUS, YACTHOTO M KOMITO3ULIUU (PYHKITHIA.

MHoKecTBa M JIOrMKa

MHOK€ECTBO, OmNepaluudu HaJd MHOXKECTBAMM M HUX CcBoucTtBa. Jluarpammsel Oitnepa—Benna. IlpumeHenue TeopeTHKO-
MHO>KECTBEHHOTO anmnapara Jijisl ONUCAHUSI peabHbIX TPOLIECCOB U SIBJICHUM, TP PELICHUH 3a7a4 U3 IPYTrUX y4eOHbIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHUECKOr0 O0OBEKTA, CIEACTBHE, JOKA3aTENbCTBO, PABHOCUIIbHBIE YPAaBHEHUS.

11 KJTIACC
Yucia v BBIYMCICHUSA
Hatypanbsubie u nienbie yncna. [Ipumenenne mpu3HakoB IETUMOCTH IIEJIBIX YHCeN, HanOoIbIHi ool nenutens (naxee — HOJ)
1 HauMeHbIee obiee kpatHoe (nanee — HOK), octaTkoB mo moymto, anroputma EBkinia a1t perieHus 3aaad B IEJIbIX YMCax.
KommiexkcHbie umcia. Anrebpavdeckas W TPUTOHOMETpUYECKas (POpMbl 3alMMCH KOMIUIEKCHOTO 4ucia. ApudpMeThudecKue
orieparuu ¢ KOMIUIEKCHBIMU urciiaMu. M300pakeHne KOMIUIEKCHBIX YKMCEN Ha KOOpAuHaTHOU miiockocTH. dopmyna Myaspa. Kopuu n-
Ol CTETIeHN U3 KOMIUIEKCHOTO urciia. [[puMeHeHne KOMIUIEKCHBIX YUCeN JIJIS PelIeHUs (PU3NYECKUX U TEOMETPUYECKUX 3a1a4.



YpaBHeHMs U HEPABEHCTBA

CucremMa M COBOKYNHOCTh YpPAaBHCHHM W HEPaBEHCTB. PaBHOCUIIBHBIE CHUCTEMBI MW CUCTEMBI-CIEICTBHsA. PaBHOCHIIBHBIC
HEPABEHCTBA.

OT6op KOpHEH  TPUTOHOMETPUYECKHX ypaBHEHHUM C  TOMOIIBIO  TPUTOHOMETPUUECKON  OKpYXHOCTH. Permienue
TPUTOHOMETPUYECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PEHIEHUS TOKA3ATENIbHBIX U JOrapu(pMUYECKHX HEPABEHCTB.

OCHOBHBIE METO/IBI PEUIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIIBHBIX, I0KA3aTEIbHBIX U JIOTapUPMHUUECKUX
YpaBHECHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

[IpumeHeHne ypaBHEHUHM, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX 3aJlad U 3a/lad U3 pa3IMYHbIX 00JIacTel HAyKU U
peanbHOM KU3HU, UHTEPIPETALUs [1I0JyYEHHBIX PE3YIbTAaTOB.

DyHKUUM U TPapuKu

['padux xomnozuumu PpyHkiuii. I'eometpuyueckre 00pa3bl ypaBHEHUN U HEPABEHCTB HA KOOPAUHATHOM IIIOCKOCTH.

Tpuronomerpuueckue PyHKIIMU, UX CBOMCTBA U TPaPUKH.

['padmyeckue MeToAbl peleHUs] ypaBHEHUM U HepaBeHCTB. ['paduyeckue MeToabl pelieHus 3a/1a4 C mapaMeTpaMu.

Hcnonp3oBanue rpadukoB GyHKIUN 1715 UCCIEA0BAaHUS MPOLECCOB U 3aBUCUMOCTEM, KOTOPhIE BO3HUKAIOT MPHU PELICHUHU 3ajad
U3 IPYTUX YYEOHBIX MPEIMETOB U PEAIbHON KU3HU.

Hayaja MaTeMaTH4eCcKOro aHajamsa

[IpumeHeHrne TPOU3BOAHONM K HCCIENOBaHUIO (DYHKIIMII Ha MOHOTOHHOCTh M AKCTpeMyMbl. HaxokneHue HaumOousblIero u
HAaWMEHBIIIETO 3HAYCHU HETPEPBHIBHON (DYHKIIMHM HA OTPE3KeE.

IIprMmeHenne npor3BOAHOM Il HAXOXKACHUs HAWIIy4llIero peuieHus B NPUKIAAHBIX 3aJadax, Ui ONpPEAEeTeHUs CKOPOCTH U
YCKOpEHHUs mpoliecca, 3aJJaHHOro GopMysioi mim rpadukom.



[lepBooOpasHas, OCHOBHOE CBOWCTBO MepBooOpa3HbIX. I[lepBooOpasHbie aneMeHTapHbIX (yHkumid. [lpaBuna HaxoxkIeHUs
epBOOOpa3HBIX.

Nurerpan. 'eoMmerpuueckuii cMpica nHTerpaia. Beraucienue onpenenéHHoro nHTerpaina mo ¢gopmyne Herorona-Jleibnua.

[IpumeneHnue uHTErpaia Ajisd HaX0XKACHUS TUIOIaIel TUIOCKUX QPUryp U 00BEMOB Fr€OMETPHUUECKUX TEll.

[Ipumepsr pemienuit auddepeHnnaibHbIX ypaBHeHHH. MaTematuueckoe MOJEIUPOBAHUE PEAbHBIX MPOIECCOB C MOMOIIBIO
nuddepeHnranbHbIX ypaBHEHUH.



COJIEP)KAHUE KVYPCA «TEOMETPUS» (YIJIYBJIEHHBIN VYPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHUIA
10 KJTACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHoOBHBIE TIOHATUS cTepeomeTpud. Touka, mpsmMas, MIOCKOCTb, MPOCTPaHCTBO. [loHATHE 00 aKCMOMAaTHYECKOM IMOCTPOEHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHHU U CIICICTBUS U3 HUX.

B3anmHoe pacnosnoxeHue IpsAMBIX B IIPOCTPAHCTBE: MIEPECEKAIOIINECs, apajuIeiIbHbIe U CKpelluBaromuecs npsamele. IlpusHaku
CKpEIIMBAOIINXCA NpAMBIX. [lapannenpHOCTh NPsAMBIX M IIOCKOCTEW B IPOCTPAHCTBE: IApaJUIC/IbHBIE NPSIMBIE B IPOCTPAHCTBE,
NapajieIbHOCTh TPEX NPAMBIX, MAPATUIETLHOCTh IPSIMOM U IITOCKOCTH. [lapasnienbHoe U HEHTpaTbHOE IPOEKTUPOBAHUE, U300pAKEHNE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJJIEbHOTO MpOEKTUpOoBaHMs. WM300paxkeHue ¢uryp B MapaulebHOM MNPOEKIHH. YTIbI C
COHAIIPABJICHHBIMU CTOPOHAMHM, YIOJl MEXIY IPSAMBIMHU B IPOCTpaHCTBE. llapasuiesbHOCTH IUIOCKOCTEN: IapajulesIbHbIE IUIOCKOCTH,
CBOMCTBa MapajsieNbHbIX IJI0cKocTed. IIpocTteiilme npocTpaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TETpajlp, Mapaulelenumne],
MOCTPOEHUE CCUCHUU.

[leprieHIUKYISIPHOCTh NPAMOW M IUIOCKOCTH: TEPIEHAUKYISPHBIE MpPsSMbIE B IPOCTPAHCTBE, MPSAMbBIE IapauIeNIbHbIE U
MIEPIICHIUKYJISIPHBIE K IIOCKOCTH, NPU3HAK NEPNEHAUKYJSIPHOCTA NPSAMOM M IUIOCKOCTH, TEOPEMA O MPSMOW IMEPIEHINKYJIAPHOU
II0CKOCTH. OPTOrOHAIBHOE MPOEKTUPOBAaHUE. [IepreHIuKyIssp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHHUE OT
IOpsIMON 10 MJIOCKOCTH, MPOEKLUs (UTYpbl Ha IUIOCKOCTb. lleprneHanKyIspHOCTh MJIOCKOCTEN: MPU3HAK NEPIEHIUKYISIPHOCTH JIBYX
IockocTer. Teopema o TpEX NEPNEHIUKYISAPAX.

Yriel B OPOCTPAHCTBE: yroJd MEXKAYy NPSIMOM M IUIOCKOCTBIO, JABYTPAHHBIA YIOJI, JMHEWHBIA YTrOJl JBYIPAHHOTO YTJIA.
TpéxrpaHHbli U MHOTOrpaHHbIE yTibl. CBOMCTBA IJIOCKHUX YIJIOB MHOTIOrpaHHOro yria. CBONCTBA IUIOCKMX WU JBYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKH

Bunabl MHOrOrpaHHUKOB, pa3BépTka MHOrorpaHHuka. IIpusma: N-yrosibHasi nmpusma, mpsiMas M HaKJIOHHAs MPU3MbI, OOKOBas U
MOJHasl TMOBEPXHOCTh Npu3Mbl. [lapamnenenunen, npsAMOYTrOJbHBIA MapajulesienuIe] U ero cpoicTBa. Kpardvaiimme myTd Ha



MOBEpXHOCTH MHOrorpanHuka. Teopema Oiinepa. IIpoctpancrBennass Teopema [ludaropa. I[lupammpma: n-yroiapHas nupamuiaa,
npaBUibHAs U yceu€éHHas nupamuabl. CBoiicTBa péOep M OOKOBBIX IpaHEl MpaBWIbHON nupamuabl. [IpaBuibHbIE MHOTOIpPaHHUKU:
[paBUJIbHAS MPU3Ma U MpaBUJIbHAS MUpPaMUAA, MPaBUIIbHAS TPEYrojbHas NMUpaMuAa U MPaBUIbHBIA TeTpa’p, KyO. IIpeacrasienue o
IIPABWJIBHBIX MHOTOTPAHHHUKAX: OKTA3IP, NOACKAdAP U UKOCAIP.

Brruncnenue 3eMeHTOB MHOTOTPAaHHUKOB: pEOpa, quaroHanu, yribl. [lnomans 60KOBOI MOBEPXHOCTH M MOJHON MOBEPXHOCTH
NpsMOIl MPU3MBIL, IUIONIAJb OCHOBaHUM, Teopema O OOKOBOM MOBEPXHOCTH MPsMOM mpu3Mbl. [lnomaas OOKOBOM MOBEPXHOCTH U
IIOBEPXHOCTH IIPAaBWJIBHOW IIUPAMU/IBI, TEOPEMA O IUIOLIAAN YCEUEHHON TUPaMUIBI.

CuMmmeTpruss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPUM IPABWIBHBIX MHOIOIpaHHUKOB. CHMMETpHs B IPaBUIBHOM
MHOTOTPAaHHHMKE: CHMMETPUS NMapaJIeeUIe1a, CAMMETPHS IPABUIIBHBIX IPU3M, CHMMETPUS ITPABUIIBHOW UPAMUJIBI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOP B NPOCTPAHCTBE, HYJIEBOW BEKTOp, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI KOJUIMHEAPHBIE, COHAIIPABIICHHbIE U
IIPOTUBOIIOJIOKHO HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. [[eHCTBUA ¢ BEKTOpPaMU: CI0KEHUE U BBIUYMTAHUE BEKTOPOB, CyMMa
HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha uncio. CBOMCTBA CIOKEHHA BEKTOPOB. CBOMCTBA YMHOKEHMSI BEKTOpa Ha YHCIIO.
Ilonatne xoMIutaHapHble BEKTOPHI. [Ipu3Hak koMIuranapHocTH TpEX BeKTOpOB. IIpaBuio napamienenunena. Teopema o pas3nokeHUH
BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. [IpsiMmoyronbpHas cucrtemMa KoopauMHAT B npoctpaHcTBe. KoopauHaTtel BekTopa. CBs3b
MEXy KOOPJAMHATAMH BEKTOPA U KOOPJAMHATAMM TOYEK. YTOJI MEXy BeKTopamu. CKaIIpHOE MPOU3BEIECHUE BEKTOPOB.

11 KITACC

Tesa Bpamenus

[ToHsATHSA: MIMHIPUYECKAs MOBEPXHOCTb, KOHUYECKAs MOBEPXHOCTh, chepuueckas MOBEPXHOCTh, 00pa3yrollue MOBEPXHOCTEH.
Tena Bpamienus:: UUIUHAP, KOHYC, YCEUEHHBIN KOHYyC, cdepa, map. B3zaumHoe pacnosioxeHue cdepbl W MIOCKOCTH, KacaTellbHas
IJIOCKOCTH K cdepe. M300paxkenue Ten BpalieHus Ha IIocKOCTH. Pa3BépTka umnunapa u konyca. CuMmMeTrpust cepsl U mapa.

O06bEéM. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEME MPSIMOYTOILHOTO TIapaUIeenunesa u ciueacTsus u3 He€. O0bém
MPSAMOI M HAKJIOHHOM IIPU3MBbI, IWJIMHIpPA, MUpaMUbl U KoHyca. OO0bEM 11apa v apoBOro CETMEHTA.



KoMOunanmu ten BpalieHus ¥ MHOTOTpaHHUKOB. [Ipu3ma, BOHcaHHas B MWJIMHIp, ONMMCaHHAs OKoJyio IunHapa. [lepecedenue
cdepsl U 1mapa ¢ wiockocThio. Kacanue mapa u cdepbl I0cKoCThi0. [IoHATHE MHOrOrpaHHMKa, ONMMCAHHOTO OKOJIO c(epsl, chepsl,
BIIMCAHHOM B MHOTOI'PAHHMK WJIM TEJIO BPALLCHUS.

[Inomanp mMoOBEpXHOCTH HMIMHIpPA, KOHYyca, ruiomanb chepsl u e€ dacredt. [logodue B mpoctpancTBe. OTHOLIEHHE 0OBEMOB,
ioniaiel moBepxHocrert mooOHeIX duryp. IlpeodbpazoBanue nogodust, romoreTus. Perenne 3a1a4y Ha MIOCKOCTH € UCTIOIB30BAHUEM
CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHue ceueHnit MHOIOIPaHHUKOB U TE€J BpallCHUs: CEUEHUs IMWIMHAPA (MapayieNbHO U MEPIEHIUKYISIPHO OCH), CEUCHUS
KOHYca (IapaijieJibHble OCHOBAHUIO U MPOXOJAIIUE Yepe3 BEPUIMHY), CEUEHHUs 1Iapa, METO/Abl TOCTPOCHUS CEUEHUI: METO]l CJENIOB,
METOJ] BHYTPEHHETO MPOECKTUPOBAHHMSI, METOJ] IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B npocTtpancTtBe. Onepanuy HajJ BEKTOpaMH. BEKTOpHOE yMHOKE€HHE BEKTOpPOB. CBOMCTBA BEKTOPHOIO YMHOXKCHMS.
[IpsimoyronbHast cuctema KoopAuHAT B mpocTpaHcTBe. KoopauHatel Bektopa. Paznoxenue Bekropa mo 6asucy. KoopaunaTHO-
BEKTOPHBII METOJ IPH PELIEHUU T€OMETPUUECKUX 3aad.

J/{BMKEHUS B IPOCTPAHCTBE

JIBuxenusi npoctpanctBa. OtoOpakeHud. [[BuwxeHus u paBeHcTBO (Quryp. OOmme cBOWCTBAa JBMKEHHNA. Buabl JBUKEHUN:
napajuleNIbHBIA MEepeHoC, LEHTpajdbHasi CUMMETpUs, 3epKajbHasi CUMMETpHs, MOBOPOT BOKpYTr mpsimoi. IIpeoOpasoBanus momoOus.
[Ipsimas u chepa Diinepa.



COJIEPXKAHUE KYPCA «BEPOSATHOCTH U CTATUCTHUKA» (YIJIYBJIEHHBI YPOBEHb) HA YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUNA
10 KJTACC

['pad, cBs3HbIl rpad, myTH B rpade: nukibl u nenu. CTeneHs (BaJeHTHOCTh) BepIIHHLL. [ padsl Ha mimockocTu. JlepeBssi.

CrnydaliHble 3KCHEPUMEHTHI (OIBIThI) M CIy4YalHbIE COOBITHA. DJEMEHTapHble COOBITHS (MCXOAbl). BeposATHOCTH ciydailHOTO
COOBITHS. BIM30CTh 4aCTOTHI U BEPOSATHOCTH COOBITHIA. CllydailHbIe OMBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMU.

Onepauuu Haj COOBITUSIMU: IE€peceueHue, OObEIUHEHHE, MPOTHUBONOJIOXKHBIE cOoObITHSA. Juarpammbl Oiinepa. Dopmyna
CJI0’KEHUS BEPOSATHOCTEN.

YcnoBHAsE BEPOSITHOCTb. Y MHOXKEHUE BeposATHOCTEW. [lepeBo ciywaiiHOro skcrepuMenta. dDopMyna MOJHOM BEPOSATHOCTH.
®dopwmyna baiteca. HezaBucumblie coObITHS.

bunapHbiii cmyyaliHbld ONBIT (KMCIIBITaHKE), yclieX W Heynaya. HezaBucumele ucnbitanus. Cepusi HE3aBUCUMBIX UCHBITAHUHM 10
nepBoro ycnexa. [lepecranoBku u dakropuan. Yucno coueranuit. Tpeyroasuuk [lackans. ®opmyna 6uHoma HeroToHa.

Cepus He3aBUCUMBIX HcnibITaHul bepuyu. Ciay4yaliHblil BBIOOp U3 KOHEYHOW COBOKYITHOCTH.

Cnyuaitnaa BennunHa. Pacnpenenenne BeposTHocTed. Jlnarpamma pacnpenenenus. Onepanuy HajJ CIyYalHbIMU BEIUYMHAMU.
bunapHas cinydaiinas BenuuuHa. [Ipumepsl pacnpeneneHuii, B TOM YMCiie F€OMETPUYECKOE U OMHOMUAIIBHOE.

11 KITACC

CoBMeCTHOE pacpeereHUe IBYX CIly4ailHbIX Beau4rH. He3aBucuMble ciyyaiiHble BEJIMUMHBI.

Marematuyeckoe OXUAAHUE CIy4alHOW BenuuuHbl (pacnpeneneHus). [Ipumepsl NpUMEHEHHS] MAaTEMAaTHYECKOrO OKUIAHUS
(ctpaxoBanue, jotepes). MaremaTHyeckoe OXKUJaHWEe OWHApPHOW CiIydyalHOMW BeJIMYMHBL. MaTeMaTH4YeCKOe OXKUJAHUE CYMMBI
CIIy4ailHbIX BeTWYMH. MaremMaTruueckoe 0KMIaHie T€OMETPUUYECKOr0 U OMHOMUAIBHOTO paclpeaesIeHUN.

Jlucnepcust ¥ CTaHAAPTHOE OTKJIOHEHWE CIydallHOW Benu4uHbI (pacupeneneHus). Jucnepcus OMHapHON CydyallHOW BEITUYUHBI.
MareMaTtnyeckoe 0XHUAAHHE NPOU3BEACHUS U JIUCIEPCUS CYMMbl HE3aBUCHUMBIX CIIy4ailHbIX BEJWYMH. /lucnepcus M cTaHIapTHOE
OTKJIOHEHHE OMHOMMAJIBHOTO pacrpeneneHus. Jlucnepcus 1 CTaHJapTHOE OTKJIOHEHHE T€OMETPUUYECKOTO pacipeiesiCHus.



Hepasencto YeOniméra. Teopema UeOnrméBa. Teopema bepaysuiu. 3akon Gonbimx yucen. BeiOOpOUYHBIN METO UCCIIEIOBAHUIA.
Bri6opounblie xapakrepucTuku. OLIEHHMBAaHHE BEPOSITHOCTU COOBITHSA IO BBIOOPOUYHBIM JaHHBIM. [IpoBepka mpocTedIMX TMIoTe3 ¢
IIOMOILBIO U3YYEHHBIX PACIIPENCIICHUN.

HenpeppiBuble ciydaiinble BenuuuHbL.  [Ipumeppl. @OyHKIMSA IUIOTHOCTH BEPOATHOCTH pacnpeneneHus. PaBHomMepHoe
pacnpesielIeHue W ero CBOMCTBA. 3ajadyd, IPUBOJALIME K ITOKA3aTE€IBHOMY PACHpENeNeHHUI0. 3aaadu, NMPUBOAAIINE K HOPMAIBHOMY
pacupeneneHuo. DyHKIUA IUIOTHOCTH BEPOSITHOCTU IIOKA3aTENIbHOIO paclpeleneHus, (QYHKIUS IUIOTHOCTH BEPOATHOCTH
HOPMAaJbHOIO pactpeneneHus. OyHKIusA IIIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PACTIPEIEIICHMUS.

[TocnenoBaTenbHOCTh OIMHOYHBIX HE3aBUCUMBIX COOBITUN. 3a1auu, MPUBOJALIME K pacnpenenenuto [lyaccona.

KoBapuanus nByx cinywyailHeix BenuuuH. Koadduument nuueriHod koppensauud. COBMECTHblE HAOMIOIEHUS JIBYX BEJIUYMH.
Bri6opounslii k0o3(pdULMEHT Koppeaauud. Pa3nuuume Mexnay JMHEWHOW CBSA3BI0 WM NMPUYMHHO-CIEICTBEHHOW CBs3bl0. JIMHEitHas
perpeccusi, METol HAMMEHBIINX KBAIPATOB.



[IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHMS YUYEEHOI'O KYPCA «MATEMATHKA» (YTJIVBJIEHHBIM YPOBEHB) HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh TPaKAAHCKOU TMO3UIIMU OOYYalOIIEerocss KaK aKTMBHOI'O W OTBETCTBEHHOTO WI€HA POCCHUMCKOTO OOIIECTBa,
MPEJCTaBICHUE O MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, ABICHUMN, MPOLETYP TPAKIAHCKOTO O0IIEeCTBa
(BBIOOpBI, OMPOCHI M JIPYroe), YMEHHUE B3aUMOJIEHCTBOBATH C COLMAIBLHBIMHU WHCTUTYTaMH B COOTBETCTBHUU C UX (QYHKIUIMH U
Ha3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKOMN TPaXAaHCKON UACHTUYHOCTH, YBAXKEHHS K MPOIUIOMY M HACTOSILIEMY POCCHICKON MaTEMaTUKH,
IIEHHOCTHOE OTHOIICHUE K JOCTHXKCHHUSM POCCHUUCKUX MATEMAaTUKOB U POCCUMCKON MaTeMAaTHYECKOM IIKOJbI, UCIOIb30BaHUE ITUX
JOCTIKEHUN B IPYTUX HAyKaX, TEXHOJOTHUAX, Chepax SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoja, CPOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, dTUYECKOTO MOBEIACHUS,
CBSI3aHHOTO C IPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM HAYKU U JIEATeIbHOCTHIO YYEHOTO, OCO3HAHKE JINYHOTO BKJIAJIa B MOCTPOCHUE
YCTOMYMBOTO OyAYIIETO;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIECHWE K MUPY, BKIIOYAs ICTETHKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3aaad, penieHHi,
paccyxaeHu, BOCIPUUMUYUBOCTh K MATEMATUYECKUM aCIIeKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:



c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHYECKHWE 3HAHWUS B HMHTEpPEcax 3J0poBoro M 0Oe3omacHoro oOpasza JKU3HH,
OTBETCTBEHHOE OTHOIIECHUE K CBOEMY 3J0pPOBBIO (30POBOE MHUTAHHE, COANAHCUPOBAHHBIM PEXKUM 3aHATHUH U OT/AbIXa, PEryJispHas
(bu3nUecKas akTUBHOCTD ), (PU3UUECKOE COBEPIICHCTBOBAHUE MIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM J1EATEIbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAaHWE IIEHHOCTH TPYIOJIOOWS, MHTEPEC K paslIndHbIM cdepaM MpoecCHOHATBHON IesATEIbHOCTH,
CBSI3aHHBIM C MAaTEMaTUKOU U €€ MPUIOKEHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BBHIOOP Oyayiei npodeccuu U pearn30BbIBATH
COOCTBEHHbIC JKU3HEHHBIC IUIAHBI, TOTOBHOCTb M CHOCOOHOCTh K MaTE€MaTHYeCKOMY OOpa30BaHMIO W CaMOOOpa30BaHUIO Ha
MIPOTSDKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a7a4 MaTEeMAaTUUECKOW HAIIPaBICHHOCTH;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh AKOJOTHYECKON KYJIbTYpbI, MOHUMAHUE BIUSHHUS COLMAIBHO-3KOHOMUYECKHX IPOIIECCOB HAa COCTOSHUE
MPUPOTHOM W COLMAIIBHOM CpeJibl, OCO3HAHWE TJI00ATBHOTO XapaKTepa 3KOJIOTMYECKUX MpoOJeM, OpUEHTAIUs Ha MPUMEHEHUE
MaTeMaTUYeCKUX 3HAHWM JJI perieHus 3aa4d B 00JIaCTH OKPY>KAIOIIEH Cpejibl, MJIaHUPOBAHKUE MOCTYIKOB M OLICHKU WX BO3MOYKHBIX
MOCJIEICTBUN [T OKPYIKAIOLIEN CPELBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAaKTHKH,
MMOHUMAHUE MaTeMaTHYEeCKOW HayKHh Kak c(hepbl YelIOBEUECKOW ACSATENHHOCTH, ITANOB €€ Pa3BUTHS U 3HAYUMOCTH JUISl Pa3BUTHS
[IMBWJIM3AINK, OBJAJCHHE S3BIKOM MATEMATHKH M MAaTeMaTHYeCKOW KyJIbTYpOMl KaK CpeJCTBOM IIO3HAHUS MHpPA, TOTOBHOCTH
OCYILECTBIISITh TPOCKTHYIO U UCCIIEAOBATENBCKYIO ACATEILHOCTh MHIUBUAYAJIBHO U B TPYMIIE.



METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE /1eiiCTBUS

ba3oBble 1ornueckue aAecTBU:

BBISIBIIATh U XapPaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMaTUYECKUX OOBEKTOB, MOHATHN, OTHONICHUN MEXTY MOHSATHSIMH,
dbopMyIUpOBaTh OMpENEeTCHUsI MOHATHM, YCTaHABJIUBATh CYIIECTBEHHBIN MPU3HAK KilacCU(pUKAIIMU, OCHOBAHUS [JIsi 00OOUICHUS U
CpaBHEHUS, KPUTEPHUH IMPOBOIUMOIO aHAIN3A;

BOCIIPUHUMATh, (POPMYJIMPOBATH U TPEOOPA30BBIBATh CYXKIACHUS: YTBEPIUTEIbHBIC U OTPHUIATEIbHBIC, CAMHUYHbBIC, YACTHBIC U
o01111€e, YCIOBHBIE;

BBISIBIIATh MaTeMaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS B (paKkTax, JaHHBIX, HAOIIOICHUSIX U YTBEPKICHUSIX,
npeasiaraTh KpUTEPUH 7Sl BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTUBOPEUUH;

JIeNaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M HHAYKTHUBHBIX YMO3AaKJIIOUYEHUN, YMO3AKIIOYEHHH IO
aHAJIOTUH;

MPOBOJIUTH CaMOCTOSITEIBHO JIOKA3aTelbCTBA MATEMATHUYCCKUX YTBEPKACHHWH (MPSMBIE W OT MPOTHBHOTO), BBICTPAWBATH
apryMEeHTAIUI0, TPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIBI;

BBIOMPATH CIIOCOO peleHus y4eOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BapUAHTOB pPEIICHUs, BEIOUPATh HAaMbOOJIee MOIXO AN ¢
Y4ETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBaTeIbCcKHe IeiiCTBUSI:

WCITOJIB30BaTh BOMPOCHI KaK HCCIEAOBATCIIbCKUH WHCTPYMEHT TIO3HAHUsA, (OPMYJIUPOBATh BOMPOCHL, (DUKCUPYIOIINE
MPOTUBOPEYHE, MPOOIEMY, YCTaHABIMBATh HCKOMOE U JJaHHOE, (DOPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIFHO CTUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHNUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHIECKOTO
00BeKTa, SIBJIICHUSI, TTPOIIECCA, BRISBICHUIO 3aBUCUMOCTEH MEKTy 00BEKTaMHU, SBIICHUSMH, ITPOIICCCAMU;

CaMOCTOSATENIbHO (popMyNIMpoBaTh OO0OOIIEHUS W BBIBOABI IO pe3yJbTaTaM IPOBEIEHHOTO HAOIOICHUS, WCCIICIOBaHMUS,
OIICHUBATh JOCTOBEPHOCTh MOJTYUYEHHBIX PE3YJIbTATOB, BHIBOJOB M 0000IIECHU;



MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIIBUTATh MPEJINOJI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.
PaGora ¢ unpopmaunmeii:
BBISIBIISAT JeUIUTH HH(POPMAILIUU, JAaHHBIX, HEOOXOIUMBIX JIJISl OTBETAa HAa BOMPOC U VISl PEIICHUS 3a/1a4u;
BBEIOMpPATh WHOOPMAIMIO W3 WCTOYHUKOB PA3MYHBIX THIOB, aHAJIWU3UPOBATH, CHCTEMATH3UPOBATh W HWHTEPIPETUPOBATH
WH()OPMAITUIO PA3TUIHBIX BUIOB B (JOPM MIPEICTABIICHHUS,
CTPYKTYypHUpOBaTh UH(OPMALIHIO, TPEACTABIATh €€ B pa3IuYHBIX (POpMax, HIUTIOCTPUPOBATH rpaduuecKH;
OILICHUBATh HAAEKHOCTh HH(OPMAITUU TIO CAMOCTOSITENBHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMmyHMKaTHBHBIE YHMBeEpPCAJbHbIe YueOHbIe NeiiCTBHUSA

Oo0menne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKJEHUS B COOTBETCTBHUHM C YCIOBUSIMH U LENSAMHU OOILIEHUS, SCHO, TOYHO, I'PaMOTHO
BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh IOSICHEHUS MO XOAYy PELICHHs 3aJadyd, KOMMEHTHPOBATh
ITOJTyYEHHBIA PE3yJIbTaT;

B X0/ie 00CYXXJI€HHUs 3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOW TE€MbI, TPOOJIEMBI, pelIaeMoi 3ajauu, BbICKA3bIBATh UJIEH,
HAIlEJICHHbIE Ha MOUCK PEIICHUs, COTIOCTABIISITh CBOU CYXACHUS C CYKICHUSIMH JIPYTUX yYaCTHUKOB JMajora, OOHapyKMBaTh pazIndue
U CXOJICTBO MO3MIIMIA, B KOPPEKTHOI opme PopMyIUpOBaTh pa3HOIIACUs, CBOM BO3PAKECHHUS;

MPEACTABIATh PE3YyJIbTaThl PELICHUS 3aJadyM, SKCIEPUMEHTA, HCCIEAOBAHMS, MPOEKTa, CaAaMOCTOATEIbHO BBIOHMpaTh (Gopmar
BBICTYIUICHUS C YYETOM 3a/1a4y MPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryisiTuBHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:
COCTaBJIATh TUIAH, AJITOPUTM pEIIeHUs 3aJa4yd, BHIOMpATh CIOCOO pEIICHUs ¢ YYETOM HUMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOJKHOCTEH, apr'yMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(OpMAIIUH.
CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:



BJIQJICTh HABBIKAMH TO3HABATEIHLHON pedieKCHH KaK OCO3HAHHUSI COBEPIAEMbIX IEHCTBUNM W MBICIUTEIBHBIX TPOIECCOB, HX
pe3yNIbTaTOB, BIAJACTh CIIOCOOAMHU CAaMOIIPOBEPKH, CAMOKOHTPOJISI POIIecca U pe3yiIbTaTa PeIIeH!sT MaTeMaTHIeCKOH 3a/1a4u;

NPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTHh NIPH PEHICHUH 3aJa4d, BHOCUTH KOPPEKTHBBI B JIEATEIHHOCTh HA OCHOBE
HOBBIX 00CTOSITEILCTB, JTAHHBIX, HAMICHHBIX OITMOOK, BHISIBIICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBUE PE3YJIbTATa IICIM M YCIOBUSAM, OOBSICHATH MPUYUHBI JTOCTHKEHUS WU HEJOCTIKCHUS PE3yJIbTaTOB
NeSATEeTPHOCTH, HAXOIUTh OMMOKY, AaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJILHOCTD:

MOHUMATh W UCIOJIb30BaTh NMPEUMYIIECTBA KOMaH/IHON M WHIUBUIYATIbHONW pabOThl NPU pelICHUH y4eOHBIX 3aja4, MPUHUMATh
IIeJIb COBMECTHOM IEATEIHHOCTH, IJIAHUPOBATh OPTAaHMU3AIIMI0 COBMECTHON palOTHI, paclpeneisiTh BUABI pabOT, TOTOBapHUBaTHCH,
00CyXaTh MPOLECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX JTOJICH;

y4acTBOBaTh B IPYMIOBBIX PopMax paboThl (0OCYykJeHHUs, OOMEH MHEHHM, «MO3TOBBI€ HITYPMbD» U HHBIE), BBHIMOIHATH CBOIO
4acTh pabOThl U KOOPAMHUPOBATH CBOM JEHUCTBUS C JIPYTUMHU YJIEHAMU KOMAaHJbI, OIEHHWBATh KauyeCTBO CBOETO BKJIajia B OOIIMIA
MPOIYKT MO KPUTEPUSIM, CPOPMYIMPOBAHHBIM yUYaCTHUKAMU B3aHUMOICHCTBHUSI.

HHPEAMETHBIE PE3YJIBTATBI

ITPEJAMETHBIE PE3YJIBTATHI KYPCA «AJI'EBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

K konmy o0ydenus B 10 kiacce oOyJaromuiics MOJIYIUT CICAYIOIINE MPEAMETHBIC pe3yJIbTaThl 10 OTACIBHBIM TeMaM pabouei
IpoTrpaMMbl YIeOHOTO Kypca «Anredpa 1 Hayajga MaTeMaTHISCKOTO aHAIH3ay:

Yuca ¥ BbIYUCJICHHUSA:

CBOOOJIHO ONEPUPOBATh MOHATUSIMU: PAlMOHATBLHOE YMCIJIO, OECKOHEUHAs Mepuoandeckas ApoOb, MPOILEHTHI, HPpaIMOHATBLHOE
YHUCJIO, MHOKECTBA PAIIMOHATIBHBIX U ICUCTBUTEIBHBIX YUCEI, MOYJIb ACHCTBUTEIILHOTO YHCIIA;

MIPUMEHSATH APOOH 1 IIPOICHTHI IS PEIISHUs MPHUKIAIHBIX 33729 U3 Pa3IMYHbIX OTpaciei 3HaHUH 1 peaabHOM )KU3HH,

MIPUMEHSTH MPUOIKEHHBIE BRIYMCIICHUS, TIPABIIIA OKPYTIICHUS, TIPUKUIKY U OLIEHKY PE3y/IbTaTa BHIUYNCICHUM;



cBOOO/IHO ONEPUPOBAThH MOHATHUEM: CTETICHb C LEIBIM MOKAa3aTeIeM, UCIIOJIb30BATh MOAXOIAIIYI0 (POPMY 3aMHcH JEHCTBUTEIBHBIX
YUCEJ JUIs peIIEHUs TPAaKTUYECKHUX 3a]1a4 U IPEACTaBICHUS JaHHBIX;

CBOOO/IHO OIEPUPOBATH MOHATUEM: apU(PMETUUECKUIN KOPEHb HATYPaJIbHOM CTEIIEHU;

CcBOOO/IHO OTNIEPUPOBATH MOHATHUEM: CTETICHD C PAllMOHAIBHBIM ITOKa3aTeNeM;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: JOTapu(M YKCIIa, IeCATUIHbIC U HaTypajbHbIE JIOrapu(MBbI,

CBOOOJIHO OIEPUPOBATH MOHATUAMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YMCIOBOTO ApryMEHTA;

OIIEPUPOBATH NOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHI'€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OINEPUPOBATH MOHATUAMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO, PABHOCWIIbBHBIE YPABHEHUS M YPaBHEHUS-CIIE/ICTBHS,
PAaBHOCHJIbHBIE HEPABEHCTBA;

IPUMEHSTh Pa3jINyYHble METO/bl PELUICHUS PAllMOHAIBHBIX M IPOOHO-PAlMOHAIIBHBIX YPaBHEHUH, IPUMEHATh METOJ UHTEPBAJIOB
JUISL PELLIEHUS HEPABEHCTB;

CBOOO/JIHO ONEpUPOBATH MOHATUSMHU: MHOTOWIEH OT OJHOM NEpPEeMEHHOU, MHOIOWIEH C IeNbIMH KO3(p(PUIUEHTaAMH, KOPHU
MHOT'OYJICHA, IPUMEHSATh JEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTATKOM, Teopemy besy u teopeMy Buera niia pemenuns 3anay;

CBOOOJHO OIEPUPOBATH MOHATUSAMM: CHCTEMA JIMHEHWHBIX ypaBHEHUH, MaTpula, ONPEACIUTENIb MaTpuipl 2 X 2 U €ero
r€OMETPUYECKUNA CMBICI, UCIIOJIB30BAaTh CBOKMCTBA ONPEAECINUTENSA 2 X 2 I BBIYMCIICHUS €0 3HaYEHUs, IPUMEHSATD ONPEACIIUTENN IS
pelIeHNsT CUCTEMbl JIMHEHMHBIX YpPaBHEHUW, MOJCIMPOBATH PEaJbHbIE CHUTYallUd C IIOMOINBI0 CUCTEMBI JIMHEWHBIX YpPaBHEHUH,
HCCIIE0BATH MIOCTPOEHHBIE MOJENH C IIOMOILBIO MAaTPHULL U ONIPEACIUTENEN, HHTEPIPETUPOBATH NOJIYYEHHBIN PE3YIIbTAT;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHAMU AJiA IPeoOpa30BaHMS BhIPAKEHUM;

BBITIOJIHSATH MPE0OPa30BaHMS YUCIOBBIX BRIPAXKEHUM, COACPKAIIMX CTEIIEHU C PALIMOHATIBHBIM MOKa3aTeJeM;

MCIIOJIh30BaTh CBOMCTBA JJorapruMOB JJis TpeoOpa3oBaHus JTOTapUu(HMUUESCKIX BHIPAKCHHI;

CcBOOOJHO ONEPUPOBATH MOHATUSAMU: UPPALIMOHAIbHBIE, TOKA3aTENbHbBIE U JIOTapU(PMUUECKIE YPaBHEHUS, HAXOJUTh UX PEIICHUS
C IOMOIIIBIO PABHOCHJIBHBIX NIEPEXOJIOB WIIM OCYILIECTBIIASA POBEPKY KOPHEN;

MIPUMEHSATH OCHOBHBIE TPUTOHOMETPHUUECKHE (POPMYJIbI AJIsI MPE0OPa30BAHMS TPUTOHOMETPUUECKUX BBIPAKEHUH;



CBOOOJHO OMEpUPOBATH IMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSATh HEOOXOoAuMble (OPMYIbI s PEIICHUs
OCHOBHBIX THIIOB TPUTOHOMETPUUYECKUX YPABHEHU;

MOJICIMPOBATh pEabHbIE CUTyallUM Ha SI3bIKE aJIreOpbl, COCTABIATh BBIPAXKECHUS, YPABHEHUS, HEPABEHCTBA IO YCIOBHIO 3ajauH,
UCCJIEIOBATh MOCTPOCHHBIEC MOJIENIH C UCTIOJIB30BAHUEM armapara aareopsol.

DOyHKuMU ¥ rpapuku:

CBOOOJHO OMNEPHUpPOBATh MOHATUAMM: (DPYHKIMS, CHOCOOBI 3anaHus (YHKUHMHM, B3aUMHO OOpaTHbIE (PYHKIUHU, KOMIIO3HIIUS
byHKumiA, rpaguk GyHKIMY, BHIIOIHITH dJIEMEHTapHbIe MpeoOpa3oBanus rpaduKoB PyHKITUH;

CBOOO/IHO ONEpPUPOBATh MOHATUAMM: OOJIACTH ONpPEAENIECHUS U MHOXKECTBO 3HAYEHMH (PYHKUMU, HYIU (YHKIUU, TPOMEXKYTKU
3HAKOIIOCTOSIHCTBA,

CBOOOJHO OMEpPUPOBATH MOHATHUSAMHU: YETHBIE W HEUYETHBIE (DYHKIWHU, MEPUOANYECKHAE (PYHKIIHMU, MPOMEKYTKH MOHOTOHHOCTH
(GyHKIIUM, MAKCUMYMbI U MUHUMYMBbI ()YHKIIUH, HanOOJIbIIIEE U HAMMEHbILIee 3HaUeHHE (PYHKLMU Ha IPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSIMU: CTETIEHHAs! (PYHKLMS C HaTypalbHBIM U LEJbIM ITOKa3aTelneM, rpaduk CTENeHHON (QyHKIUH C
HaTYpaJIbHBIM U LIEJTIBIM [TOKa3aTesneM, rpaduk KOpHs N-0i cTeneHu Kak (pyHKINK OOpaTHOM CTENEHU C HATypaJbHbIM [TOKA3aTelIeM;

OTIepUPOBAThH MOHATUSAMU: JTUHEWHAS, KBaIpaTHUHAs M IPOOHO-TMHEWHAsT (PyHKIINU, BHIMOITHITH SJI€MEHTAPHOE UCCIIECOBAHUE U
MOCTPOEHUE X IPAPHUKOB;

CcBOOO/IHO ONEpPUPOBaATh MOHATUSAMU: MOKa3aTeNbHasl U jJorapudmuueckas QyHKIUHU, UX CBOMCTBA U IpadUKH, UCIOJIb30BATh UX
rpaduKu s pelieHns ypaBHEHUH;

CBOOOMHO OMEpPUPOBATh MOHATHAMH: TPUTOHOMETPHUYECKAss OKPYXKHOCTh, OMNpPEIEICHHE TPUTOHOMETPUYECKUX (YHKIUI
YHUCJIOBOTO apIyMEHTa;

UCIIONIb30BaTh rpapuku (GYHKUMNA AJI1 MCCIIEOBAaHUS MPOLECCOB U 3aBUCHUMOCTEW NMpU PEUICHUH 3a/ad U3 JPYruX y4eOHBIX
MPEIMETOB U PEaIbHOM JKU3HU, BBIpaXKaTh (pOpMYJIaMHU 3aBUCHUMOCTH MEXKAY BEIHMUNHAMU;

Hauyana maTeMaTH4eCKoOro aHajamu3a:

CBOOOJIHO OIEPUPOBATh MOHATUSIMU: aprU(PMETHUYECKas U FTEOMETPUUYECKasi Mporpeccus, 0ECKOHEYHO yObIBaroIIasi reoOMeTpuiecKas
MpOoTrpeccHs, IMHEWHbBIN U SKCIOHEHIMAIbHBIA POCT, (hOPMYyJIa CIOXKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE O KOHCTAHTE;



MCIIOJIb30BaTh MIPOTPECCUH JIJISl PEIICHHSI PEANIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa;

CBOOOJHO OINEpPHPOBATh MMOHATUSAMHU: TIOCIEJOBATENBHOCTh, CIOCOOBI 3aJaHMs IOCIEA0BATEILHOCTEH, MOHOTOHHBIE W
OrpaHUYEHHBIE TIOCIIEIOBATEIbHOCTH, TOHUMATh OCHOBBI 3apOK/ICHUS] MAaTEMaTUYECKOT0 aHalIN3a KaK aHaln3a 0ECKOHEYHO MaJIbIX;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: HEMPEPBIBHBIC (PYHKIINH, TOUYKH pa3pbiBa rpaduka pyHKIUN, aCUMIOTOTHI Tpaduka QPyHKINM;

cBOOOJHO OmepupoBaTh MOHATHEM: (YHKIUS, HENpPEphIBHAs HA OTpPE3Ke, MPUMEHSATh CBOMCTBA HEMPEPBIBHBIX (DYHKUUN 7S
pelieHus 3a1aq;

CBOOO/IHO OIEpUPOBATh MOHATUSAMU: NIEPBasi U BTOPast IPOU3BOHbIE (DYHKIIMH, KacaTelbHas K rpaduky QyHKIUY;

BBIUUCIIATH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUSI, YACTHOTO U KOMIO3UIMH ABYX (YHKIUI, 3HaTh IPOU3BOAHBIC 3JIEMEHTAPHbIX
bynxumi;

MCIIOJIb30BaTh TEOMETPUUECKUHN U (PU3UIECKHUI CMBICI TPOU3BOIHON JJIs PEIICHUS 3a/ad.

MHoKecTBa M JIOTHKA:

CBOOO/IHO OIEPUPOBATH MOHATUSAMU: MHOKECTBO, ONIEpALIUU HAJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapar JJisg ONMMCaHUs PEabHBIX MPOLIECCOB W SIBJICHHUM, MPU PEIIEHUH 3ahad U3
APYTUX Y4EOHBIX MPEIMETOB;

cBOOOJHO OMEpUpPOBATh TOHATHUSMU: OMpEACIICHHE, TEOpeMa, ypaBHEHHUE-CIEICTBUE, CBOWCTBO MaTEMaTHYECKOTO OOBEKTa,
JI0Ka3aTeJIbCTBO, PABHOCHIIbHBIE YPaBHEHUS U HEPABEHCTBA.

K xoniy o6yuenus B11 kiacce oOy4aromIMiicss MOJYYHUT CIEAYIOUIME MPEIMETHBIE PE3YJIbTAThl MO OTIAEIBHBIM TeMaM padoyeid
porpamMmel y4eOHOTo Kypca «Anredpa u Hayalla MAaTeMaTUYECKOrO aHaIu3ay:

Yucuaa 1 BbIYUCICHHUSA:

CcBOOOJHO OMEpUPOBATH MOHATHSIMH: HATypajJbHOE M IIE€JI0€ YUCIIO, MHOXKECTBA HATYPaJbHBIX U LEJBIX YHCEJ, UCIOJIb30BaTh
npu3Haku nenuMoct neibix uncen, HOJl u HOK naTypanbHbIX uncen s pemenus 3aaa4, IpUMEHSATh alroputM EBkinaa;

CBOOOJHO OMEPUPOBATH MOHATUEM OCTATKA [0 MOJYJIIO, 3alUChIBATh HATYpalbHbIC YHCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX
CUUCIICHUS;



CBOOOIHO ONEPUPOBATH MOHATUSAMU: KOMIUIEKCHOE YHCIIO U MHOKECTBO KOMILIEKCHBIX YHCEl, IPEJCTABIATh KOMIUJICKCHBIC YHCIIa
B aJire0OpanvyecKoil U TPUTOHOMETPUUECKON (opMe, BHIMOIHATh apuPMETHUECKUE ONepallii C HUMH U U300pa)kaTh Ha KOOPAUHATHOU
IUIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:

CBOOOJIHO OMEpUPOBATh MOHATUSMU: HppAIMOHATbHBIC, TMOKAa3aTelIbHbIE U JIOTApU(PMUUYECKHE HEPABEHCTBA, HAXOJIUTh HX
pEIIeHNs C TIOMOIIBIO PAaBHOCHIBHBIX TIEPEX0/I0B;

OCYIIECTBIISATH OTOOP KOPHEN NPU PEIICHUN TPUTOHOMETPUUECKOTO YPaBHEHNUS;

CBOOOZIHO ONEpUPOBATh MOHITUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHATh HEOOXOAuUMBbIE (OPMYIIbI ISl PELICHUS
OCHOBHBIX THIIOB TPUTOHOMETPUIECKUX HEPABCHCTB;

CcBOOOHO OMEPUPOBATH MOHATUAMHU: CHCTEMA M COBOKYMHOCTh YPaBHEHWH M HEPABEHCTB, PABHOCHIIHHBIE CUCTEMBI U CHCTEMBbI-
CJIEJICTBUSI, HAXOAUTh PEIICHUS CUCTEMbl U COBOKYITHOCTEH pallMOHAIbHBIX, UPPALUMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTAPU(DMHUUECKUX
ypaBHEHUI 1 HEPABEHCTB;

pemaTh panvoHaIbHBIE, HPpAIlMOHAIIbHBIE, TOKa3aTelbHbIe, JIOTapU(PMHUUECKUE U TPUTOHOMETPUYECKHE YPaBHEHUS W
HEPAaBEHCTBA, COJIEPIKAIE MOIYJIH U ITapaMeTpHlI;

MPUMEHSTH rpaduueckre METOIbI TSl pEIICHNs ypaBHEHUN U HEPABEHCTB, a TAKXKEe 3a7a4 ¢ TapaMeTpamu;

MOJICIUPOBATh PEAJIbHBIE CUTYallUM Ha S3BIKE alreOpbl, COCTABISATH BBIPAKEHHS, YPABHECHUS, HEPABEHCTBA U UX CUCTEMBI I10
YCIIOBHUIO 3aJ]a4yM, UCCIE0BATh MOCTPOCHHBIE MOJIENM C KCIOJB30BAHUEM ammapara aiareOpbl, WHTEPHPETUPOBATH MOTYyUCHHBIN
pe3ynbTart.

DOyHkuuu ¥ rpapukm:

CTPOUTH TPAPHUKU KOMIO3UINU (PYHKIIUH C TTOMOIIBIO AJIEMEHTAPHOTO UCCIICTOBAHMS U CBOMCTB KOMITO3HUIIUU ABYX (DYHKIIHIA;

CTPOUTbH TEOMETPUYECKHUE 00pa3bl ypaBHEHUI 1 HEPABEHCTB HA KOOPAMHATHON TIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUAMHU: TPAQUKH TPUTOHOMETPUIECKUX (PYHKITUH;

MPUMEHSTH (PYHKINU AJI1 MOJICTUPOBAHUS M HCCIIEAOBAHUS PEATbHBIX MPOIIECCOB.

Hauyajna maTeMaTH4eCKOro aHajmu3a:



MCIOJIb30BaTh MPOU3BOAHYIO JUIS UCCIeN0BAaHUS (YHKIIUM HA MOHOTOHHOCTh M SKCTPEMYMBI;

HaXOAUTh HauOOJIbIlIEEC U HAMMEHbIIIEE 3HAUCHUSI (DYHKIIMN HENPEPHIBHON Ha OTPE3KE;

UCIOJIb30BaTh MPOU3BOIHYIO JUUIsl HAXOXKACHHSI HAWIYUILEro pelieH!s] B IPUKIIaJHbIX, B TOM YHUCJIE COLUATbHO-D)KOHOMUYECKHX,
3ajjavax, JAJIs ONpeesIEHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOTro (GopMysIoi WU rpadukom;

CBOOO/JIHO OINEpPUPOBATh MOHATHUAMHU: TEPBOOOpA3HAs, OMPEACIEHHBIN HHTErpaj, HAaXOIUTh NEPBOOOpa3HbIE 3JIEMEHTAPHBIX
(GyHKUMIA U BBIYUCIATH HHTErpai 1o ¢popmyie Hetorona-JIeitOuua;

HaXOAUTb IJIOIIAAH IVIOCKUX GUTYp U 0OBEMBI TEN ¢ TOMOIIBIO UHTETpaa;

MMETh NPECTABIECHNE O MAaTEMAaTHUYECKOM MOJICIMPOBAaHUM Ha IPUMEpE cocTaBieHUs Tu(epeHIIMATBbHBIX YpaBHEHU;

pemiaTh MOPUKIAIHBIE 33Ja4d, B TOM YHCIE€ COLUAIbHO-3KOHOMHUYECKOTO U (DU3UYECKOTO XapakTepa, CpeacTBaMu
MaTEMaTHYECKOTO aHAIN3A.

I[TPEJIMETHBIE PE3YJIBTATBI KYPCA «'EOMETPU»:

K xoniry 10 kiaacca oOyyaromuics HAyquTCs:

CBOOOJIHO OMNEpPUPOBATH OCHOBHBIMU MOHATHSMH CTEPEOMETPUM NPU PEHICHUH 3a/Jad W MPOBEJIECHUU MaTEeMaTHUECKUX
pacCyXJIeHUM;

IIPUMEHATH AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX IIPU PELICHUU T€OMETPUYECKUX 3a/aY;

KJIacCCU(UIIUPOBATH B3AUMHOE PACIIOJIOKEHUE MPSIMBIX B MPOCTPAHCTBE, MIIOCKOCTEN B MTPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B
[IPOCTPAHCTBE;

CBOOOJHO OMNEPUPOBATh MOHITHSIMH, CBS3aHHBIMH C YIJIaMH B MPOCTPAHCTBE: MEXIY NPSIMBIMH B IMPOCTPAHCTBE, MEXIY
IIPSAMOM U IIIOCKOCTBIO;

CBOOOJIHO OIEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C MHOTOTpaHHUKaMU;



cBOOO/IHO pacrio3HaBaTh OCHOBHBIE BU/IbI MHOTOTPAHHUKOB (MIPU3Ma, MHpaMua, MPsIMOYTOIbHBIN Napajuieienue, Ky0);
KJIaCCU(PHUIIMPOBATH MHOTOTPAHHUKH, BEIOUpast OCHOBaHUS JIJIs KilacCH(pUKAIIY;

CBOOOTHO OTIEPUPOBATH MOHSATHUSAMH, CBI3aHHBIMH C CEYCHHEM MHOTOTPAaHHUKOB TIOCKOCTHIO;

BBITIOJHATH MapaieIbHOE, LIEHTPATbHOE U OPTOrOHATIBHOE MPOSKTUPOBAaHNE (PUTYDP HA IIOCKOCTb, BHIMOIHITH U300paKECHUS
¢buryp Ha MIOCKOCTH;

CTPOUTH CEYCHUST MHOTOTPAHHUKOB PA3TMYHBIMUA METOaMH, BBITTOJTHATE (BEIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MTPOCTHIX
00BEMHBIX PUTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIYUCIIATH IUIOINIA/IA TOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma, MUPaMHUJIA), TEOMETPUUECKHUX TEJ C MPUMEHEHUEM (popmyIr;
CcBOOOMHO OMEPUPOBATH MOHATHUSAMHU: CHMMETPHUS B TPOCTPAHCTBE, IEHTP, OCh W IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U
MJIOCKOCTh CHMMETPHH (PUTYPHI;

CBOOOJTHO OTIEPUPOBATH MOHATUAMH, COOTBETCTBYIOIIMMHU BEKTOPaM U KOOpJMHATAM B IPOCTPAHCTBE;

BBITIOJIHSTH JICUCTBUS HaJl BEKTOPAMH;

pemarh 3aJadd Ha JOKa3aTelbCTBO MAaTEeMaTHYECKHWX OTHOIICHUW M HAXOXKJEHHWE TEOMETPHUYECKHUX BEJIMYUH, MPUMEHSIS
M3BECTHBIE METO/IbI MIPY PEIICHUN MAaTEMaTHIECKIX 33]1a4 MOBBIIIIEHHOTO U BEICOKOTO YPOBHS CIIO)KHOCTH;

MPUMEHATh TPOCTEHINIME TPOTPaMMHBIE CPEACTBA W JJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMBI TIPH  PEIICHHUH
CTEpEOMETPUYECKHUX 33]1aY;

U3BJICKaTh, MPEOoOpPa30BBIBATh M HWHTEPHPETUPOBATH HH(POPMAIMIO O TMPOCTPAHCTBEHHBIX TE€OMETPUUECKHX (QUTypax,
MPE/ICTABICHHYIO Ha YepPTEeKax v PUCYHKAX;

MIPUMEHSATH TIOJIYYCHHBIC 3HAHWS HA MPAKTHKE: CPAaBHUBATH W aHAIM3UPOBATh peajbHBIC CHUTyaIlud, MPUMCHSITh M3yUYCHHBIS
MOHSITHS B TIPOIIECCE MOUCKA PEIICHUs MaTeMaTHIECKH CPOPMYITUPOBAHHON MPOOIEMBbI, MOIECTUPOBATh peaabHbIe CUTYalUU
Ha SI3bIKE TEOMETPHUHU, UCCIIEIOBATh MTOCTPOECHHBIE MOJIEIH C UCIIOJIb30BAHUEM T€OMETPUYECKUX MOHATUN U TEOpeM, amrmapara
anreOpsl, peniaTh MPaKTUYECKUE 3a/1aUd, CBI3aHHBIC C HAXO0XK/ICHUEM I€OMETPUUYECKUX BEIINYNH;

UMETh TPEJICTaBICHNsI 00 OCHOBHBIX dTAlax pa3BUTHs T€OMETPUH KaK COCTaBHOM YacTH (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.



K xonny 11 kaacca oOyyaromuiicss HAy4UTCs:

CBOOOJHO OIEPUPOBATHh TOHATHSIMH, CBSI3aHHBIMA C HHJIUHAPHUYECKOHW, KOHHYECKOH W C(HEepUUYCCKON TOBEPXHOCTIMH,
OOBSICHATH CITIOCOOBI MOJTYYCHUS;

OTIEpUPOBATH MOHITUSAMU, CBSI3aHHBIMH C TEJIaMU BPAIICHHS: IIMIIMHIPOM, KOHYCOM, cPepoii U IIapom;

pacmo3HaBaTh Teja BpameHus (MUIuHAp, KOHYC, cepa u map) u 00BICHATH CIIOCOOBI TTOJTYYCHHS TEJI BPAIICHUS;
KJIacCU(PUITMPOBATH B3aUMHOE PACIIOJIOKEHHE C(Pephl M TIIOCKOCTH;

BBIYHCIISATh BEJIMUUHBI DJIEMEHTOB MHOTOTPAaHHUKOB M TEJl BpaIlleHUs, 00bEMBI U TIJIOIMIAIA TTOBEPXHOCTEH MHOTOTPAaHHUKOB H
TeJI BpallleHUsI, TeOMETPUUYECKHUX TeJl ¢ IPUMEHEHUEM (popMyI;

CBOOOJHO OIEpHUPOBATh TMOHATHUSAMHU, CBSI3aHHBIMH C KOMOWHAIMSIMU T BPAIICHWs] W MHOTOTPAHHUKOB: MHOTOTPaHHUK,
BIIMCAHHBIN B c(pepy M ONMMCAaHHBIN OKOJIO cepsl, chepa, BOUCAaHHAS B MHOTOTPAHHHK WJIH TEJIO BPAIICHNUS;

BBIYHCIISATh COOTHOIIICHUS MEXKTy TUIOMIAISIMU TTOBEPXHOCTEH 1 00bEMaMu TTOAOOHBIX TET,

n300pakath M3ydaeMble (PUTYphI, BBITIOIHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYpP: BHUT
CBepXxy, COOKY, CHU3Yy, CTPOUTH CECUCHUS TEJ BPAICHUS;

W3BJICKaTh, WHTEPIPETHPOBATH M TPEOOPA3OBBIBATH HH(POPMAIIMIO O TMPOCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (QHUTYpax,
MIPEICTABIICHHYIO Ha YEePTEKAX U PUCYHKAX;

CBOOOJTHO OIEPHUPOBATH IMMOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OIEpallUK Ha/l BEKTOPAMU,

3a/1aBaTh TNIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOPIMHAT;

peraTh TEOMETPUICCKUE 3a7a9i Ha BEIYMCICHUE YTJIOB MEXKIY MPSMBIMU U TUIOCKOCTSIMHU, BBIYUCIICHUE PACCTOSTHUA OT TOYKH
710 TZIOCKOCTH, B IICJIOM, Ha IIPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a ITPH PEIICHUH;

CBOOOJTHO OIIEPHUPOBATH IMOHATHAMH, CBI3aHHBIMH C JIBMXKEHHEM B IIPOCTPAHCTBE, 3HATH CBOMCTBA JIBMKEHUI,

BBITIOJIHATh HM300pa)KCHHMS MHOTOIPAaHHUKOB M TEJI BpAIICHHS NIPH MHapaJlIeIbHOM IIepeHOCe, IEHTPaIbHONM CHMMETPHH,
3epKaIbHOW CHMMETPHH, TIPH ITOBOPOTE BOKPYT MPSAMOM, MpeoOpa3oBaHMs MO 100U,



e CTPOUTH CEYEHHS] MHOTOTPAHHUKOB M TEJl BPALLEHUSA: CEUCHHs] IWIMHApA (MapaJuiebHO M NEPHEHAUKYJSIPHO OCH), CEYEHUS
KOHYca (TmapaielbHble OCHOBAaHUIO U MPOXOASIIUE Yepe3 BEPILINHY), CEUCHHUS 11apa;

e HCIIOJb30BATh METO/IbI IIOCTPOCHUS CEYEHUM: METOJ CJIEI0B, METO/ BHYTPEHHETO IPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYIIEH
IJIOCKOCTH;

e JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHHUS;

e TPUMEHATHh F€OMETPUUYECKUE (PAKThI JJIsl PEIICHHS] CTEPEOMETPUUYECKHX 3a/a4, MPEANO0IaraloluX HECKOJIBKO IIaroB peleHus,
€CJIM yCJIOBUS IPUMEHEHUS 331aHbl B IBHOW U HESIBHOU opMme;

e pelIaTh 337a4Yd Ha JOKA3aTEIbCTBO MATEMATUYECKUX OTHOLICHUN U HAX0XKACHUE TEOMETPUYECKUX BEJIMYNH;

e TNPUMEHATH NPOrPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUECKUX 3a/1a4;

e IPUMEHATH NOJYYECHHBIE 3HAHWS HA MPAKTUKE: CPABHHUBATh, AHAJIW3MPOBATH U OLICHUBATH PEAJbHBIE CUTyallMd, ITPUMEHSTh
W3YYEHHBIE TOHATHS, TEOPEMBbl, CBOMCTBA B IPOLECCE MOMCKA PEHIEHHs] MaTeMaTHYeCKH C(HOPMYIUPOBAHHON MPOOIEMBI,
MOJEIUPOBATh peajbHble CUTyallUM Ha A3bIKE IE€OMETPUHU, HCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C HCIOJIb30BAaHUEM
reOMETPUUYECKUX TIOHATUH W TeopeM, ammapaTa aireOpbl, peliaTh MPaKTHYECKHE 3aJayd, CBSA3aHHBIE C HaXOXKJIECHUEM
r€OMETPUYECKHUX BEJINYNH;

e HMETh NPEJCTaBICHUS 00 OCHOBHBIX ATanax pa3BUTHs Fr€OMETPUHU KaK COCTABHOM YacTH (PyHJIaMEHTa Pa3BUTHSI TEXHOJIOTHIA.

I[MTPEJIMETHBIE PE3YJIBTATBI KYPCA «BEPOATHOCTD 1 CTATUCTHUKA»

K konmy 10 kiaacca oOygaromuiicss HayquTCs:
CBOOOJTHO OTIEPUPOBATH MOHATHSAMU: Tpad, TUIOCKHM Tpad, CBsI3HBIN Tpad, myTh B rpade, 1eMb, UK, TePEBO, CTENEHb BEPIIUHBI,
JIEPEBO CIyYaHOTO IKCIIEPUMEHTA;



CcBOOO/IHO OMEPUPOBATH MOHATUSAMU: CITyYalHBIA KCIIEPUMEHT (OTIBIT), CIy4yaifHOE COOBITHE, DIIEMEHTAPHOE CIy4yailHoe COObITHE
(3meMeHTapHBI UCXOJ) CIIy4allHOTO OIbITa, HAaXOAUTh BEPOSITHOCTU COOBITMHA B OIBITaX C PaBHOBO3MOKHBIMHM 3JIEMEHTAapPHBIMU
COOBITHSIMH;

HAXOAUTh U (OPMYITHPOBATH COOBITHS: TEepeceueHne, 00beAUHEHNE TaHHBIX COOBITHI, COOBITHE, TPOTUBOMOIOKHOE JaHHOMY,
MCIIOJIb30BaTh JAUarpaMMbl Diliepa, KOOPAUHATHYIO TIPSIMYIO JUIS PEIeHHUs 3aa4, MOJIb30BaThCS POPMYION CIOXKEHHUS BEpOSTHOCTEH
JUTSL BEPOATHOCTEH ABYX M TPEX CIIy4ailHbIX COOBITHH;

ONEpUPOBATh MOHSTHUSAMU: YCJIOBHAs BEPOSTHOCTb, YMHOXXEHHE BEPOSTHOCTEH, HE3aBUCUMBIE COOBITHS, JIEPEBO CIy4yalHOTro
HKCIIEPUMEHTA, HAaXOJUTh BEPOATHOCTH COOBITUH C MOMOINBIO IpPaBUJIa YMHOXKEHHS, JEpeBa CIy4yallHOrO OIbITa, HCIOJIb30BaTh
(dbopmyny mosHOM BeposTHOCTH, GopMyiy baileca mpu peleHuu 3agad, ONPEAeNATh HE3aBUCUMOCTb COOBITHI 1O (opMyse U IO
OpPTaHM3aLMHN CIy4alHOTO YKCIIEPUMEHTA;

IPUMEHATh M3yYeHHblE KOMOWHATOpPHBIE (QOPMYJBl JJsl IEPEUUCICHHS] 3JIEMEHTOB MHOXKECTB, AJIEMEHTapHBIX COOBITUH
CIIy4alHOTI'0 OIIbITA, PEUICHUS 3a1a4 I10 TEOPUU BEPOSATHOCTEN;

CBOOO/JHO ONEPUPOBATh MOHATHAMHU: OMHAPHBIN CIy4yallHBIA OMBIT (MCHBITAHUE), YCIEX U HEeyJaua, He3aBUCHUMBbIE MCIBITAHUS,
cepHsi UCIBITAHUI, HaXOJIUTh BEPOSTHOCTH COOBITHI: B CEPUM HCHBITAHUWA 10 MEPBOrO yCIiexa, B CEpUM HCHObITaHUN bepHynnu, B
OMbITE, CBA3aHHOM CO CIIy4allHbIM BBIOOPOM M3 KOHEYHOM COBOKYIHOCTH;

CBOOOZIHO ONEpUpOBaTh MOHATHSAMU: ClyyaliHas BeJWYMHA, paclpeiesieHue BEpOsTHOCTEH, auarpamma pacnpeesieHus,
OuHapHas ciiyyaiiHasi BeJIMUMHA, TEOMETPUUECKOe, ONHOMHUAIBHOE pacipe/ieieHHe.

K xonmy 11 kiaacca oOyvaromuiicss Hay4uTCs:

OTIEpUPOBATh TOHATHUSIMH: COBMECTHOE paclpele]ieHUE NBYX CIyYalHBIX BEJIWYWH, HCIOJIB30BaTh TAOIHILy COBMECTHOTO
pacnpeneneHrs ABYX CIIyYalHBIX BEJIIMYMH JUIA BBIACICHUS PACHPEHCICHUS KaXIO0M BEJIWYMHBI, ONPEACIICHUS HE3aBUCHUMOCTH
CIIyYalHBIX BEJINYMH;



CcBOOO/IHO OMEPUPOBATH MOHITHEM MAaTEMaTHYECKOTO OXKHAHUS CIyYalHOW BETMYMHBI (paclpe/esieHus1), MPUMEHSITh CBOMCTBA
MaTEMaTUYECKOTO OXKUAAHMS NPU PEUICHUM 3a/ad, BBIYMCIATH MAaTEMaTHUECKOE OXKUAAHME OMHOMHAIBHOIO U T'€OMETPUYECKOTO
pacnpezeseHui;

CBOOOJHO OMEpPUPOBATh MOHITUSIMH: IUCIEPCHUS, CTAHAAPTHOE OTKIOHEHHE CIIy4allHON BEIWYHMHBI, MPUMEHITh CBOMCTBA
JUCHEPCUM CITyYalHOM BEIWYMHBI (paclpeiesieHHs) MPU PEIIEeHUU 33]ad, BBIYUCIATH JHMCIEPCHUI0 U CTAaHJAPTHOE OTKJIOHEHHE
r€OMETPUYECKOI0 1 OMHOMHAJIBHOTO PaclpelesICHU;

BBIUUCIIATh BBIOOPOUYHBIE XaPAKTEPUCTUKU IO JIaHHOM BBIOOPKE M OLIEHHWBATH XapaKTEPUCTHKU TE€HEPAIbHOM COBOKYIHOCTH
JaHHBIX 110 BEHIOOPOYHBIM XapakTepucThkaM. OleHUBaTh BEPOSATHOCTU COOBITHI U MPOBEPATH MPOCTEHIINE CTATUCTUUYECKHE TUIIOTE3HI,
MOJIb3YSICh U3YYEHHBIMH PACIIPEACIICHUSMH.



TEMATHYECKOE IINTAHUPOBAHUE
AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A (YTJIYBJIEHHBIH YPOBEHB)
10 KITACC

Ne KoimuecTBo yacos DJIeKTpOoHHbIe (LM (ppoBbIE)
. HaumeHnoBaHue pa3jesioB M TeM IPOrPaMMBbl B ——
1 MHOK€eCTBO AEHUCTBUTENBHBIX Yncesl. MHOrowieHsl. PanmoHanbHble ypaBHEHUS U 24
HepaBeHCTBAa. CUCTEMBI JINHEWHBIX YPaBHEHUN
2 Oynkiun u rpaduku. CreneHHas GyHKIUS C IETbIM ITOKa3aTelieM 12
3 Apudmernueckuii KOpeHb N-oii ctenenu. VppannoHanbHble ypaBHEHUS 15
4 [TokazarenpHas pynkmus. [TokazareapHbIe ypaBHEHUS 10
5 Jlorapudmuueckas ¢pynkius. Jlorapupmudeckre ypaBHEHHUS 18
6 TpuroHnomeTpruyecku eBbIpaXXEHUS U ypaBHEHUS 22
7 ITocnenoBarenbHOCTH U POTPECCUH 10
8 HenpepriBabledynkiuu. [Iponsoanas 20
9 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3 a3 HAHHIA 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

N DJIEeKTPOHHbBIE
w/n HanmeHoBaHMe pa3/je/ioB U TeM IPOrpaMMbl KoMH1ecTBO 12COB (uudpossbie)
o0pa3oBaTe/ibHbIE
pecypchl
1 NccnenoBanme GyHKIMIA ¢ TOMOIIBIO TIPOU3BOIHON 22
2 ITepBooOpasHas 1 HHTETpa 12
3 I'paduku Tpuronomerpudeckux GyHKuuid. TpuroHoMeTpuuecKkiue HepaBeHCTBA 14
4 WppaunoHanbHble, IOKa3aTeIbHbIE U JOrapupMHUUECKIE HEPABEHCTBA 24
5 KommiekcHbie unca 10
6 Hatypanbnble u 1enbie yncna 10
7 Cuctemsr PaHI/IOHaJIBHI:IX, MppaIMOHATBHBIX MTOKA3aTEIbHBIX U JIOTapU(PMUIECKUX 12
ypaBHEHHH
8 3aza4yu ¢ napaMmeTpamu 16
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIMI3HAHUA 16
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




TEOMETPUSA (YIJIYBJEHHbBII YPOBEHB)

10 KJTACC
N DJIEKTPOHHbBIE
o
. H
o/ aMMeHOBaHHe Pa3/ieJiOB M TeM NMPOrpaMMbl K OTH1ecTBO 9COR (uudposbie)
o0pa3oBaTe/ibHbIE
pecypcbl
1 BBenenue B ctepeoMeTpuio 23
2 B3aumMHoe pacroniokeHue NpsMbIX B IPOCTPAHCTBE 6
3 [TapamienpHOCTh IPSIMBIX U IVIOCKOCTEW B IIPOCTPAHCTBE 8
4 [leprieHANKYIAPHOCTD MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE 25
5 VYribl U paccTosTHUS 16
6 MHororpanHuKu 7
7 BexTops! B mpocTpaHcTBE 12
8 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIMsI 3HAHU I 5
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

DJIEeKTPOHHbBIE
Ne ni/m HaumeHoBaHue pa3/iesioB U TeM MPOrPaMMBbI (ungposbic)
KosmnuecTBo yacos o0pa3oBaTe/ibHbIE
pecypcbl
1 AHanutuyeckas reoMeTpus 15
2 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUH 15
3 O0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24
5 [Tnomaau moBEpXHOCTU U OOBEMBI KPYTIIBIX TEI
6 JIBYO>KeHUS
7 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIMsI 3HAHU 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




BEPOSITHOCTH U CTATUCTHUKA (YTJIYBJEHHBINA YPOBEHB)

10 KJTACC
DJIEKTPOHHbBIE
Ne ni/m HanmeHoBaHMe pa3/je/ioB U TeM IPOrpaMMBbl (uudpossbie)
KoimuecTBo yacos
o0pa3oBaTe/ibHbIE
pecypcesl

DnemeHThl Teopuu rpados

Ciy4aiiHble OIBITHI, CIIy4aiiHble COOBITHS U BEPOSITHOCTH COOBITHIH

Omneparuu HaJ MHOKECTBAMH U COOBITHAMU. CII0)KEHUE U YMHOXKCHHUE

3 BEPOATHOCTEN. Y Cil0BHas BepoATHOCTh. HezaBucumble coObITUS >
4 DneMeHTbl KOMOMHATOPUKH 4
5 Cepun nocnenoBatenbHbIX ucnbiTanuil. Mcnbeiranust bepnymnm. CiydaiiHblii BBIOOD 5
13 KOHEYHOU COBOKYITHOCTH
6 CrnyyaiiHble BEIMUUHBI U paclpeieeHUs 14
34

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME




11 KIIACC

Ne
n/n

HaumenoBanue pa3xejioB 1 TEM NPOrpaMmMmabl
KoaudecTBO 4acoB

DJIEeKTPOHHbBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

3aKkoH 00JbIIKUX YUCE]

DeMEHTH MaTEeMaTHYSCKOM CTaTUCTUKH

HenpepriBHble citydaliHble BETUYMHBI (paCIpEesIeHUs ), I0Ka3aTeIbHOE U HOPMaJIbHOE

pacrnpeaeneHus 4
Pacnpenenenue Ilyaccona 2
CBsi3b MEXKy CITydalHBIMHA BEITUIHHAMUA 6
O00011IeHIE U CUCTEMATH3aIUs 3HAHUN 11

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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