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IITAHUPYEMBIE PE3YJbTATBI OCBOEHUS YYEBHOI'O KYPCA «AJITEBPA U
HAYAJA MATEMATHYECKOI'O AHAJIM3A» (YI'JIYBJIEHHBIM YPOBEHD) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHUMCKOro OOIeCcTBa, MPEICTAaBICHUE O MAaTEMaTUYECKMX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TIpakJaHCKOro oOuiecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKTaHCKON MICHTUYHOCTH, YBaXKEHUS K MPOILIOMY U
HACTOAILLIEMY POCCUMCKOM MAaTreéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHHUSM POCCUHUCKUX
MaTEeMaTHUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJIbI, MCIOJb30BAHUE J3THUX JIOCTHXKEHUH B
JIPYrUX HayKaX, TEXHOJIOTHIX, chepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHHUSA, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSTENBHOCThIO YU4EHOTO, OCO3HAHWE JIMYHOIO BKJIaJa B MOCTPOEHUE
YCTOHYHMBOTO OYyIyIIEro;

4) 3cTeTUYECKOT0 BOCTIMTAHMSL:

ACTETHYECKOE  OTHOIIEHHWE K  MHpPY, BKJIIOYas  OCTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHUM, pacCyXIeHUH, BOCIHPUUMUYUBOCTh K
MaTeMaTUYECKUM acIeKTaM pa3InYHbIX BHIOB UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MAaTEMAaTUYECKUE 3HAHUS B MHTEpECcaxX 3J10POBOTO
u 0e3omacHoro oOpasa JXKM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (pU3HuecKas aKTUBHOCTB),
(bu3HYecKOe COBEPIIICHCTBOBAHUE MIPHU 3aHITHIX CIIOPTHUBHO-030POBUTEIHHON JIEATETLHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/Yy, OCO3HAHHME IIEHHOCTU TPYIOIIO0Us, HHTEPEC K Pa3IMYHBIM cdepam
npohecCHOHANBHOM AESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W peannu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBl, TOTOBHOCTh M CIOCOOHOCTh K MAaT€MaTH4YeCKOMY OOpa3oBaHHIO U
caM00Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HallpaBI€HHOCTH;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJOTHYECKOW KYIbTYpbl, TOHUMAHUE BIHUSHUSA COIMAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHUE MPHUPOJHOM M COIMAIBHOM Cpeibl, OCO3HAHUE
I00AaNFHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOjeM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTUYeCKUX 3HAHWUU JJIs pelieHus 3a7ad B 00JIaCTU OKPYKAIOUIEH Cpefbl, TNIAHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHMMAaHUE MATEeMAaTHYEeCKOW HayKd Kak cqepbl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANOB €€ Pa3BUTUSI U 3HAYMMOCTH JUIS Pa3BUTUS LIMBUIM3ALUU,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA U MAaTEeMaTHYECKON KyJIbTYpPOU KaK CpPEeICTBOM IMO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBJISITh IPOEKTHYIO U MCCIIEI0OBATEILCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U

B IpyIIIIE.



METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jlornyeckue aAecTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYHIECTBEHHBbIE MMPHU3HAKA MAaTEMaTHYEeCKHMX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHSATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALUKU, OCHOBAHUA [UIsi 0000IIeHus u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPEOOPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIE U
OTpUIATENIbHBIC, AMHIYHBIC, YACTHBIC U OOIINE, YCIIOBHBIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTHBOpEYHs B (akTax,
JAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, TMpeAjararb KPUTCPUU I  BBISIBICHUS
3aKOHOMEPHOCTEW ¥ IPOTUBOPEUHIA;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKJIFOUEHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTEILHO JOKA3aTEbCTBA MATEMATUUYECKUX YTBEPKACHUHN (TIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapPryMEHTAIMIO, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BbIOUpaTh CcrHoco0® pemieHus YydeOHOM 3amauu (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BBIOMpATh HaWOoNee MOAXOMANIMH C Y4ETOM CaMOCTOSITCIIEHO —BBIJICIICHHBIX
KPUTEPHUEB).

ba3oBble ucciiegoBare/ibCKue AeiiCTBUS:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENLCKUIM HHCTPYMEHT MO3HAHUA, POPMYIHUPOBATH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOPEUHE, MPoOJeMy, YCTaHABIMBATH HCKOMOE H JIaHHOE,
dbopMUpOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCJIEIOBAaHUE T10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTo OO0bEeKTa, SBICHHS, MPOLECCa, BBISIBICHHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENbHO (OPMYIHUPOBATH 000OIIEHUSI U BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TPOIIECCA, a TAKXKE BBIIBUTATH MPEIIOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Padora ¢ undpopmanmeii:

BBISBIIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOMPOC U IS
pelieHus 3a1a4uu;

BbIOUpaTh WHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHaJIU3UPOBAThH,
CHUCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHUJIOB U (opm
MPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh  HHGOPMAIMIO, TPEACTABIATH €€ B  pa3IMUHBIX  (QopMax,
WLTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HAAEKHOCTh HMHPOPMAIMH TI0 CAMOCTOSATENTHHO  CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA

Oo01enue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKICHHUS B COOTBETCTBHM C YCIOBUSMHU W IIENSMU
06HleHI/I$I, SICHO, TOYHO, I‘paMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHI)IX U INHUCBMCHHBIX
TEKCTaxX, JaBaTh IMOSICHEHUA 10 XOJy pEHIeHUs 3a/Jauyd, KOMMEHTHUPOBATh MOJIYYCHHBIN
pe3ynbTart;



B Xoz€e OOCYXJEHHUS 33a/aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOH TeMbl, IPOOIEMBI,
perraeMoil 3a1adu, BBICKA3bIBATh WJCH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSAMHU JPYrUX YYaCTHHKOB JWANOra, 0OHApY)XKMBATh pa3jiMyhe M CXOJCTBO
HO3UIHIA, B KOPPEKTHOU popme pOpMYyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NPEICTaBIATh PE3YJbTAaThl PEIICHHs 3a7ayd, SKCIEPUMEHTa, HCCIEIOBaHHsS, MPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMmMar BBICTYIUICHHS C y4ETOM 33/a4 NPE3CHTAMH |
0COOEHHOCTEN ayAUTOPUH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATh IUIAH, aJITOPUTM pPEIICHHs 3a/laud, BBIOMpATh CIOCOO pEmeHHs ¢ y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapUaHTHI peIeHUH ¢ y4€TOM HOBOM HH(pOpMAaLUK.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIQ/ICTh HaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JCUCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMNPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCA U PE3YNIbTaTa PELIEHUSI MAaTEMATHYECKON 3a1a4H;

NpEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IpPH PELICHUU 337a4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIIHNOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBME pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSICHATH IPUYUHBI
JOCTHKEHUS] WM HEAOCTH)KEHUS PE3yJNbTaTOB JIEATEIbHOCTH, HAXOAUTH OIIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaIbHONH pabOTHI IpU
pelieHnn y4eOHbIX 3a/Jay, NPUHUMATh Iellb COBMECTHOM JEATEeIbHOCTH, IUIaHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeAcisiTh BUIBI pabOT, IOTOBApUBATHCS, OOCYXKIATh
MPOLIECC U PE3YNbTAT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B I'PYNMNOBBIX (opMax paboThl (00CyXkIeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBUS C
JpYTMMHM 4IEHaMU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce oOydaroluiicsi MOMYYHUT CIEAYIOIIUE IpEeIMETHBIC
pe3yabpTaThl O OTACIBHBIM TeMaM pabouell mporpaMMmbl yd4eOHOTo Kypca «Anrebpa u Havyaia
MaTeMaTHUYeCKOr0 aHAIU3a»:

Yuciaa 1 BLIYMCTEHUS:

CBOOOJHO ONEpPUPOBATh MOHATUSMU: PALMOHAILHOE YHCIIO, OECKOHEUHAs! TepUoInYecKas
JIpo0b, MPOIEHTHI, UPPAUOHATHHOE YHMCIO, MHOXECTBA PAIMOHAIBHBIX M JACHCTBUTEIHHBIX
yucesl, MOAYJIb IEUCTBUTEIIBHOIO YUCIIA;

MPUMEHSATH IPOOU W MPOIEHTHI IJIs1 PEIICHUS TPUKIIAIHBIX 3a/1a4 U3 PAa3IMUHBIX OTpaciei
3HAHUU U pEAIbHOM KU3HH;

MPUMEHATh TPHUOTMKEHHBIC BBIYHCICHUSI, TPABUJIA OKPYTJICHHUS, NMPHUKUIKY U OICHKY
pe3yJibTaTta BEIYMCIIEHU;

CBOOOJIHO ONEPUPOBATH TOHITHEM: CTEMEHb C IMEJBIM IIOKa3aTelieM, HCIOJIb30BaTh
MOIXOANIYI0 (OpPMY 3amUCH JEHCTBUTENBHBIX YHCEN JUISl PEIleHUs MPAaKTHYECKUX 3a7ad |
MPEJCTaBIICHUS JAHHBIX

CBOOOIHO OMEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATypaIbHOMN CTETICHU;

CBOOOJTHO OTIEpPUPOBATH TIOHATHEM: CTEMEHD C PAIMOHAILHBIM MTOKa3aTelieM;



CBOOOJTHO OMEpPUPOBATh MOHATUSAMH: JIOTapu(dM dYHcia, NECATUYHBIE M HATypajbHbIC
JorapudMmeL;

CBOOOJTHO ONEpPHPOBATH MOHATUSIMH: CHHYC, KOCHHYC, TaHT€HC, KOTAaHT€HC YHCIOBOTO
apryMeHTa;

OIIEpUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YMCIOBOI'O apryMeHTa.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO  ONEpUPOBATH  NOHATHSAMH:  TOXIECTBO,  ypaBHEHHE,  HEPABEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YpPaBHEHUsI-CIIEICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHSTHh Pa3IMYHbIE METOJbl PELICHHS PALMOHAJIBHBIX U JAPOOHO-PALMOHATBHBIX
YPaBHEHU, IPUMEHSTh METO/l MUHTEPBAJIOB JUJIsl pEILICHHS] HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHSATHSAMH: MHOTOYICH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HEeJNbIMA KO3 QULIMEHTaMH, KOPHM MHOIOYJIEHA, IPUMEHSTh JeJIeHHe MHOrowIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 perienus 3anay;

CBOOOJTHO ~ONEpUpPOBaTh IMOHATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpula,
ONpeAenuTeNb MaTpUlbl 2 X 2 W €ro IreOMETPUYECKHUH CMBICH, HCHOJIb30BaTh CBONCTBA
onpenenurens 2 X 2 Ui BBIYUCIEHUS €ro 3HauY€HUsI, IPUMEHATh ONPEACTUTENN A PelIeHus
CUCTEMbl JIMHEWHBIX YPaBHEHUH, MOJEIMPOBATh peajbHbIE CUTyallUd C IOMOIIbI) CHUCTEMBbI
JUHEWHBIX YpaBHEHWH, UCCIe10BaTh IOCTPOEHHbIE MOJAEIM C IIOMOIIBIO MaTpull U
OInpeenuTeNel, UHTEPIIPETUPOBATh ITOIYYEHHBIN pe3ylbTar;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30oBaHus BbIPaKEHHUIA;

BBIIOJHATh NPEOOpa3OBaHUs YHMCIOBBIX BBIPAKEHUMN, COAEpXKAIUX CTEHNEHU C
paLMOHATILHBIM ITOKa3aTelNeM;

UCIIOJIb30BaTh  CBOMCTBA JIOrapu(MoB i  IpeoOpa3oBaHusl  JIOTapUPMUUYECKUX
BBIPXKEHUI;

CBOOOZAHO  ONEpUPOBATh  MOHATUSIMHM:  HMPPALMOHAIbHBIE,  IIOKa3aTeJIbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C IMOMOIIbIO PAaBHOCUIIBHBIX MEPEX00B
WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMmyiasl Ajas  IpeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OINEpPUPOBATH IOHATHEM: TPUTOHOMETPHUUECKOE YypaBHEHHE, TPUMEHSTh
HeoOxoauMble (POPMYJIbI 71l PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJENIUPOBaTh peabHble CUTYallMM Ha s3bIKe aireOpbl, COCTaBIATh BBIPAXKEHUS,
YpaBHEHHs, HEPABEHCTBA 10 YCIIOBUIO 3aJlayM, WCCIIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TPaGUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (YHKIHMS, CHOCOOBI 3aJaHusl (YHKLIUH, B3aUMHO
oOpaTtHble (QYHKIMM, KOMHOO3ULIMS (yHKUUN, rpaduk (QyHKIHUH, BBINOJIHATH 3JEMEHTAapHbIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJHO ONEpPUPOBATH IMOHATUSAMHU: O0JACTh OIpENETIeHUs] U MHOKECTBO 3HAUYECHUU
GbyHKUIMY, HYTU QYHKIUHN, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO OINEpPUPOBATh MOHATUSMHU: YETHBIE M HEUYETHBIE (PYHKIMM, NEPUOAMYECKHE
(GyHKLIMU, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIMH, MAaKCUMyMbl W MHUHUMYMBI (YHKLUH,
HauOoJIbIlIee U HaMMEHblIee 3HaueHne QYHKIIUU Ha IPOMEKYTKE;

CBOOOJTHO OIEpPHUPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJbHBIM U LEJIBIM
nokasaresnemM, rpaQukK CTeNeHHOW (YHKIMH C HAaTypaJbHBIM U LIE€JbIM IOKa3zareneM, rpapuk
KOpHs N-0¥i CTEeTeHH KaK (QYHKIIUM 0OpaTHOM CTENEeH! C HaTypalbHbIM MIOKa3aTeleM;

ONepUpOBaTh MOHATUSMH: JIMHEWHas, KBagpaTWyHas M JApoOHO-IMHEHHas (YHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U IIOCTPOCHUE UX IPa(PUKOB;

CBOOOJHO OMEpUPOBATH MOHATHSAMH: TOKa3aTellbHas W jorapudmuyeckas QyHKIUH, UX
CBO¥CTBA U rpadMKu, UCIIOIB30BaTh UX IpadUKH JUISl peIICHHs YPaBHEHUIA;



CBOOOJTHO ONEpUPOBATh MOHATHSIMU: TPUTOHOMETPHYECKAsi OKPY>KHOCTh, OIpe/eIeHUe
TPUTOHOMETPUUYECKUX (YHKLIUI YUCIOBOIO apryMEHTa;

UCTOJIb30BaTh Ipaduku (QYHKIHMHA A7 UCCIENOBAaHHUS MPOLIECCOB M 3aBUCHMOCTEU INPH
peLIeHUH 3aJad U3 JPYruX y4eOHbIX HPEIMETOB M peallbHOW KM3HM, BbIpakaThb (OpPMYJIaMu
3aBUCUMOCTH MEXKy BETMUMHAMY;

Havaja MmaTeMaTH4eCKOI0 aHAJIM3a:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apupMETHYeCKas U TeOMETpUUYECKasl MPOrpecCHs,
0eCcKOHEUHO yObIBarOLasi FeOMETPUYECKasi POrPeCcCHsl, TMHEHHBIN U 3KCIIOHEHLIMAIBHBIN POCT,
(dopMyIa CI0XHBIX MPOLIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUH IS PELICHMS] PEAJIBHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBATH  MOHATHUSAMH:  IOCJIEOBAaTENLHOCTh, CHOCOOBI  3a/aHUS
IIOCJIEZI0BATEIBbHOCTEN, MOHOTOHHBIE M OTPAHUYECHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTHYECKOT0 aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJIHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHbIE (YHKIMH, TOUKH pa3pbiBa rpaduka
¢$yHKIMH, aCUMOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OINEpUpPOBATh MNOHATHUEM: (DYHKIMs, HEHpepbiBHAas Ha OTpE3Ke, MPUMEHATh
CBOWCTBA HEMIPEPBIBHBIX (DYHKIUH ISl pEIICHHS 3a/1a4;

CBOOOJHO ONEpUpOBaTh IOHATHUAMHU: IepBas W BTOpass IMPOMU3BOJHBIE (YHKIIUH,
KacaTenbHas K rpaduky QyHKINY,

BBIUNCIIATh IPOU3BOJHBIE CYMMBI, INPOM3BEINCHHS, YaCTHOTO M KOMIIO3ULUHU IBYX
(GyHKIMH, 3HATH TIPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIUI,

UCII0JIb30BaTh NT€OMETPUYECKUN U (PU3UUECKUI CMBICI TPOU3BOAHOM JUIsl peleHus 3aau.

MHozxecTBa U JIOTHKA:

CBOOOJIHO ONIEPUPOBATH MOHATHIMU: MHOXKECTBO, OIIEpalli HaJl MHOKECTBAMU;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapar sl ONMCAHMS PEaJIbHBIX IPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4yeOHBIX MPEAMETOB;

CBOOOZHO ONEpUpPOBaTh NOHSTUSIMU: OIpEAENICHUE, TEopeMa, ypaBHEHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTH4YEeCKOro OOBEKTa, JO0Ka3aTeJbCTBO, pPABHOCHIbHBIE YpPaBHEHUS U
HEPABEHCTBA.

K xonny oOyuenus B 11 kJacce oOydaroIuiCs MOMYYHUT CIEAYIOIIHE NpeIMETHbIE
pe3ysbTaThl O OTAENIBbHBIM TeMaM palbouell mporpammsl yueOHOTro Kypca «AnreOpa u Hayana
MaTEMaTHYECKOTO aHAJIN3a:

Yuciia 1 BbIYMCIICHUS:

CBOOOJTHO OINEPUPOBaTH MOHATUSAMH: HATypajJbHOE W 1EJ0€ YHCIO, MHOXECTBa
HaTYpaJIbHBIX M LENbIX YHUCEN, UCIOIb30BaTh NMPU3HAKU AeauMocTH nenbix yncen, HOJ u HOK
HaTypaJIbHBIX YMCEJl AJIs PELIEHUs 3a7a4, IPUMEHATh alnroput™ EBkinnna;

CBOOOJHO ONEpPUPOBATh MOHATHEM OCTAaTKa MO MOJYJIIO, 3alIMChIBATh HATypaJbHbIE YHCIa
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHMCIIO U MHOXECTBO KOMILIEKCHBIX
qucel, MPeICTaBIATh KOMIIJIEKCHBIE YHCIa B aNreOpandyeckoil U TPUrOHOMETpHUYEcKoil dopme,
BBITNOJIHATH apu(METHUECKHE ONEpallii ¢ HUIMU U M300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOAHO  OMEpUPOBaTh  MOHATHSIMH:  HMppAllMOHAIbHBIE,  IOKa3aTeJIbHbIE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh UX PEIICHUS C MOMOIIBIO PABHOCHIIBHBIX M1EPEX0JIOB;

OCYIIECTBIISATH 0TOOp KOPHEW MPU PEIIeHNN TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBATh MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPHUMEHSTh
HeoOxoauMble (POPMYJIBI IJIs1 pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHUH U HEPABEHCTB,
PAaBHOCUJIBHBIE CUCTEMBI U CHCTEMBI-CJIE/ICTBHSI, HAXOIUTh PEIIECHUS CUCTEMBI U COBOKYITHOCTEN
pallMOHATIBHBIX, HWPPALMOHAIBHBIX, IIOKA3aTENbHBIX M JIOTapU(PMUYECKHX ypaBHEHUH U
HEPaBEHCTB;



pemiate palioHaJIbHbIe, HWpPpPAIMOHANBHBIC, [OKa3aTelbHbIe, Jorapu@MuUecKue Hu
TPUTOHOMETPUYECKHE YPABHCHHS U HEPABEHCTBA, COJIEPIKAIINE MOYJI U TTapaMeTPhI;

MPUMEHSTH TpadUIecKre METOIbI JIsl PEIICHUS] YPABHCHUN W HEPABEHCTB, a TAKXKe 3a/1a4
C IapaMeTpaMu;

MOJICTTMPOBATh pEallbHBIC CHTYaIllMd Ha s3bIKE aureOpbl, COCTABISATH BBIPAKCHHS,
YpaBHEHHUs, HEPABEHCTBA W WX CHCTEMBI 110 YCJIOBHIO 3a/Jayd, HCCIEJA0BATh IOCTPOCHHBIC
MOJIEJIH C MCIIOJIb30BAHUEM arrapara anreOpbl, THTEPIPETUPOBATH MTOJYICHHBIN pE3yNbTaT.

DOyHKIUM U rpapukm:

CTPOUTH TpaQUKH KOMIO3UIMHA (DYHKIIUH C MOMOIIBIO0 AJIEMEHTAPHOTO HCCIICIOBAHUS U
CBOMCTB KOMITO3HUITUH ABYX ()YHKIIHI;

CTPOUTH T'E€OMETPUUECKHE O0pa3bl YypaBHEHUW W HEPABEHCTB HA KOOPJIMWHATHOMN
IJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSAMU: TPA(QUKH TPUTOHOMETPHUSCKUX (YHKIIHIA,

MPUMEHATH (PYHKITUH I MOACIUPOBAHUS U UCCIICAOBAHUS PEAbHBIX TIPOIIECCOB.

Hauajia MaTeMaTH4YeCKOr0 aHAJIN3Aa:

UCIIONIb30BaTh TPOU3BOJIHYIO JUIS HCClIeAoBaHUS (GYHKIUM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HAXOJHUTh HauOOJbIIIee U HAMMEHbIIIee 3HaYeHHs (PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

MCIIOJIH30BaTh MPOU3BOAHYIO JJI HAXOXKJICHUS HAWJIYUIIErO PEIICHUS B MPHUKIATHBIX, B
TOM YHCJIE COIUAIbHO-DKOHOMUYECKHUX, 3aJadax, AJS ONpeAeNieHUS CKOPOCTH M YCKOpPEHUs
mporecca, 3aIaHHOT0 POPMYJIION UITH TPaPUKOM;

CBOOOJIHO ONIEPHPOBATH MOHATHAMU: IIEPBOOOpaA3HAs, ONpeAeIEHHBIN HHTETPa, HAXOIUTh
NepBOOOpA3HBIC 3JEMEHTAPHBIX (YHKIUH W BBIYUCIATH WHTETpan 1o ¢opmyne HproTona-
Jlelibuuma;

HAXOJWTh IJIOMIAIH TIOCKUX (QUTYP U 00BEMBI TEJT ¢ TTIOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHHE O MaTEMaTHYECKOM MOJICIMPOBAHMHM Ha IMPUMEPE COCTABIICHHS
muddepeHIMATBLHBIX YPaBHEHHI,

pemath MPUKIAIHBIC 33J1a4d, B TOM YHCJIE COIIMAIbHO-3KOHOMHUYECKOTO M (PH3UYECKOTO
XapakTepa, CpeJICTBAMU MaTeMaTHYE€CKOTO aHAJIU3a.



COJEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BbIYMCTICHUS

Parmonanbueie yncna. OOBIKHOBEHHBIE M JIECATHYHBIE IPOOU, MPOLEHTHI, OECKOHEYHBIE
nepuoandeckue 1poou. IIpumenenune apoOGeil U MPOLEHTOB JUIsl PELICHUs NMPHUKIAJHBIX 33434 U3
pa3IMYHBIX OTPACiEl 3HAHUW U PEaJbHOU KU3HU.

JlelicTBuTenbHble uMcha. PalyoHanbHble M UppalMOHANIbHBIE 4YHcha. ApupMeTHyecKue
OlepalMy C JEHCTBUTEIBHBIMU 4YHMCIaMH. MOAyiab ACUCTBUTEIBHOTO 4YMCIA W €ro CBOMCTBA.
[TpuGnnxKEHHBIE BEIUMCIICHUS, TPABUIIA OKPYTJIICHUS, IPUKU/IKA U OLIEHKA Pe3yJIbTaTa BEIUMCIICHUI.

Crenenp ¢ menbiM mokaszareneMm. bunom HproTona. Mcnonb3oBanue moaxopsimeid (GopMel
3alMCH JEHCTBUTEIBHBIX YUCEI Ul PEIICHUS IPAKTUYECKUX 3a7a4 U IIPEICTABIICHUS JAHHbIX.

Apudmerndeckuii KOpeHb HaTYPaJIbHON CTEIIEHH U €r0 CBOICTBA.

Crenenp ¢ panMOHANBHBIM II0OKAa3aTeIeM M €€ CBOWMCTBA, CTENEHb C JICHCTBUTEIbHBIM
IIOKa3aTeNeM.

Jlorapudm uncna. CoiictBa jorapudma. JlecsiTHuHbIe U HaTypajbHbIE JIOTapU(MBL.

CuHyC, KOCHHYC, TaHT€HC, KOTaHI'€HC YHUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC U
apKTaHI€HC YMCIOBOIO apryMeHTa.

YpaBHeHHsI M HEPABEHCTBA

ToxnectBa M TOXKAECTBEHHblE IpeoOpa3oBaHMsA. YPpaBHEHHE, KOPEHb YpaBHEHMS.
PaBHOCWIIBHBIE ypaBHEHMS U ypaBHEHUI-CIIEACTBU. HepaBeHCTBO, pelieHne HepaBeHC CTBa.

OcCHOBHBIE METOJBl PELICHUs LENbIX U JPOOHO-pAllMOHAIBHBIX YPAaBHEHUH M HEPABEHCTB.
MHorowieHsl OT OJJHOM MEPEMEHHOM. JleneHrne MHOrowieHa Ha MHOTOYIEH ¢ ocTaTkoMm. Teopema
besy. Muorounens! ¢ uensiMu koddunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YNCIOBBIX BBIPAKCHHUN, COACPIKAIIMX CTEIEHH U KOPHH.

HppanumonansHble ypaBHeHUsA. OCHOBHbBIE METOBI PELIEHUS UPPALMOHAIBHBIX YPABHEHUN.

[TokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUH.

IIpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIINX JIOTapU(MBI.

Jlorapudmuueckue ypaBHeHus1. OCHOBHbBIE METO/bI PELICHMS TIOTapU(PMUUECKUX YPABHEHUH.

OcHoOBHBIE  TpUrOoHOMeTpuueckre Qopmynsl. [IpeoOpazoBaHre TPUTOHOMETPUUECKUX
BBIpa)KECHUI. Pelenrie TpuroHoOMEeTpu4eCKUX ypaBHEHMIA.

Pemenne cucreM JIMHEWHBIX YpaBHEHMN. Marpuna CHCTEMbl JIMHEHMHBIX YpaBHEHUM.
Omnpenenurens MaTpullbl 2X2, €ro reOMETPUUECKU CMBICT U CBOMCTBA, BHIYMCIICHUE €T0 3HAUYEHUS,
IIPUMEHEHHUE ONPENEIUTEN Ul PEILICHNU CUCTEMBI JINHEWHBIX YpaBHEHUN. Pernenue npukiiagHbIx
3aa4 ¢ IOMOIIBI0 CHCTEMBl JMHEHHBIX YypaBHEHHH. lccienoBaHue IOCTPOCHHOM MOJENIH C
IIOMOILIBIO MaTPUL] U ONPEACIIUTEIIEH.

[TocTpoeHne MaTeMaTHYECKMX MOJENIEH pPEATbHOM CHUTYallMd C IMOMOLIbI0 YPaBHEHHMU U
HepaBeHCTB. [IprMeHeHne ypaBHEHWI U HEPABEHCTB K PEIICHHUIO MAaTEMaTUYECKHUX 3aJad U 3a7ad
13 pa3IMyYHbIX 00JacTel HayKH U pealibHOM JKHU3HH.

DYyHKUMH U TPapuKU

OyHKuMs, cnocoObl 3amaHus QyHkuuu. B3aumHo oOpatHble QyHkuuu. Kommosunus
¢bynkuuit. I'paduk pyHkmu. SnemeHTapHble IpeodpazoBaHus rpaduKoB (PyHKITHIMA.

Ob6nacTh ompeneneHuss U MHOXecTBO 3HadeHH ¢yHkuuu. Hymun dynkuuu. IIpomexytku
3HaKonocTosHcTBa. UérHble W Heu€THble (QyHKuuu. Ilepuognueckue QyHkimu. IIpoMexyTku
MOHOTOHHOCTH (yHKIMH. MakcuMymbl U MUHUMYMBbI QyHkiuu. HauOonbliee M HauMeHbIIee
3Ha4eHUs QYHKIHUU HAa IPOMEKYTKE.

Jluneiinas, KBajpaTuuHas W APOOHO-TMHEHHAs (QYHKIUH. DJIEMEHTApHOE HCCIEOBaHUE U
MOCTPOEHHE UX IPapUKOB.



CrenenHass (QyHKIMS C HaTypajJbHBIM M II€JBIM IOKazateneM. EE cBoiicTBa W rpaduk.
CgoiictBa U TpaduK KOpHS N-OW CTENeHW Kak (YHKIMH OOpaTHON CTENEHH C HATYPaIbHBIM
MOKa3aTeseM.

[TokazarenbHast u jorapudmuyeckas (QpyHKUHUU, UX cBoicTBa M rpaduku. Mcmonb3oBaHue
rpaduKoB PYHKIUH U1 PELICHUs] ypPaBHEHUH.

TpuroHomeTrpuyeckasi  OKPYKHOCTb,  OIpEACNICHUE  TPUTOHOMETPUYECKUX  (PYHKUIUN
YUCIIOBOI'O APTyYMEHTA.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B PEaAIbHBIX Mpoleccax W sBIeHUsIX. ['paduku peanbHbIX
3aBUCUMOCTEHN.

Hayana maTteMaTH4ecKoro aHajimsa

ITocnegoBarenpHOCTH, CIIOCOOBI 3amaHUs ITOCIENOBATEIbLHOCTEH. MeTon MaTeMaTH4eCKON
WHIYKUAA. MOHOTOHHBIE M OrpaHUYEHHBIC IIOCIIENIOBATEIbHOCTH. VICTOpUS BO3HUKHOBEHHUS
MaTEMaTHYECKOTO aHAJIN3a KaK aHaJIn3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas — mporpeccu.  beckoHeuHo — yObIBaroIas
reoMmerpuueckas mporpeccusi. Cymma OECKOHEYHO YOBIBAIOIICH T'€OMETPHUYECKON MPOTPECCHH.
JIMHEeWHBIN U SKCIOHEHIMANbHBIA pocT. Yncio e. @opmylia CI0KHBIX MPOIEHTOB. Vcrons30BaHue
MIPOTPECCUU JJIS PEIICHUS PEATTbHBIX 3a/a4 MPUKIIATHOTO XapaKTepa.

HenpepriBable GyHKIMU U UX CBoMcTBa. Touku pa3pbiBa. ACUMOTOTHI TPauKOB (YHKIIHIA.
CpoiicTBa (pyHKIMIA HEMPEPHIBHBIX Ha OTpe3ke. MeTo] WHTEpBAIOB JUIsl PEIICHUS HEPABEHCTB.
[IpumeHeHne CBOMCTB HENIPEPHIBHBIX (YHKIIUI JIJIsl pEIICHUS 3a/1a4.

[lepBas u BrOpas mpousBogHbIe GyHKIUHU. OnpeneicHne, TeOMETPUISCKU 1 (pU3MIecKuii
CMBICJI IPOU3BOIHOM. YpaBHEHHUE KacaTeIbHOU K rpaduKy QyHKIIHH.

[IpouzBoaubie AneMeHTapHbIX (yHKIMMA. [Iponu3BomHAsT CyMMBI, POU3BEACHHS, YACTHOTO U
KOMITO3UITUH (PYHKIIHIA.

MHokecTBa M JTOTUKA

MHoOXecTBO, OllepalMy HaJ MHOXKECTBaMU W UX cBoMcTBa. [lmarpammsl Dilnepa—Benna.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO ammapara Jjisi ONUCAaHUS pealbHBIX IPOIECCOB U
SIBIICHUH, TIPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

Ompenenenue, TeopemMa, CBOMCTBO MaTEMAaTHUYECKOTO OOBEKTa, CIEACTBHUE, JOKA3aTEIbCTBO,
PaBHOCUJIbHBIE YPaBHEHHSI.

11 KJIACC

Yucsia 1 BBIYUCICHUA

Harypanbable W 1enble 49ucia. [IpuMEHEHHWE TNPU3HAKOB JEIMMOCTH IEJIBIX YHCET,
HauOonbpImi obmmit genutensd (nanee — HOJl) u maumeneiee obmiee kpatHoe (manee — HOK),
OCTaTKOB TI0 MOJYJTIO, anropuT™Ma EBKIIMIA IS perieHus 3a/1a4 B IEJBIX YHCTIaX.

KowmmnekcHple uucma. AnreOpanueckas ¢ TpUTOHOMETpuUueckas (opmbl  3ammcu
KOMIUICKCHOTO YHCIa. Apu(METHUECKHE OTepalii ¢ KOMIUIGKCHBIMU dnciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHUCENl Ha KoopauHaTHOU miockoctu. @opmymna Myaspa. Kopuu Nn-oit crenenu us
KOMIUICKCHOTO 4ucia. [IpuMeHeHWe KOMIUIEKCHBIX YHCeN IS pemeHuss (QU3NYeCKuX |
TreOMEeTPUUYECKUX 3a7au.

YpaBHeHHsI M HEPABEHCTBA

CucremMa U COBOKYMHOCTh YPaBHEHUI M HEPABEHCTB. PaBHOCHUIIbHBIE CHCTEMBI M CHUCTEMBbI-
CJIeICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YPABHEHHUH C TIOMOIIbI0 TPUTOHOMETPUUECKON
OKPYXHOCTH. PellieHue TpUroHoMeTpUIeCKiX HEPaBEHCTB.

OcCHOBHBIE METOBI PELICHUS TTOKA3aTENbHBIX U JIOTAPU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METOBI PEIICHUS UPPAIIOHATBHBIX HEPABCHCTB.



OCHOBHBIE METO/IbI PEIIECHUS CUCTEM M COBOKYIHOCTEW PAallMOHAIBHBIX, UPPALMOHAJIBHBIX,
MOKa3aTeIbHbIX U JIOTapU(PMUYECKUX YpaBHEHUI.

VYpaBHEHMsI, HEpPAaBEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHnEe ypaBHEHMM, CHCTEM U HEPABEHCTB K PELICHUIO MaTEMaTHYECKUX 3aJ1a4 U 3aJa4
U3 PA3IMYHBIX 00JIACTEeH HAYKU U peabHOW )KU3HH, MHTEPIIPETALUS MTOITY4YEHHBIX PE3yIbTAaTOB.

DOYyHKUNH U TPaPUKU

I'papux kommnosunuu ¢yHkuuid. ['eomerpuueckue oOpas3bl ypaBHEHHH W HEPAaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rPpaUKH.

I'papuueckue MeTolbl pelieHus ypaBHEHUH U HepaBeHCTB. ['paduuecknue MeTonbl peleHus
3a/1a4 C IIapaMeTpaMH.

Hcnonb3oBanue rpagukoB (QyHKOMM JUIsi MCCIEIOBAHUSA HPOLECCOB M 3aBUCHUMOCTEH,
KOTOpbIE BOHUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTUX YU€OHBIX IPEIMETOB U PEATbHON KU3HU.

Havaja maTeMaTH4eCKOI0 aHAJIHM3a

[IpumeHeHre TPOM3BOIHON K MCCIENOBaHMUIO (DYHKIMHA HA MOHOTOHHOCTH M SKCTPEMYMBI.
HaxoxxaeHre HanOoJIbIIero 1 HAMMEHbIIEr0 3HAYeHUH HeNIPephIBHOM (PyHKIIMM Ha OTpe3Ke.

[IpumeHneHue MpoU3BOIHOM JIJIs1 HAXO0XK/IEHUSI HAWJIYYILEro pelieHus B MIPUKIIaJAHbIX 3a/1a4ax,
JUIsL OTIpeJIeJIEHUs] CKOPOCTH U YCKOPEHHUsI Ipoliecca, 3alaHHOro (opMysIoi Hiu rpadukom.

[TepBooOpasHas, OCHOBHOE CBOWCTBO IepBOOOpa3HbIX. [lepBooOpa3HbIC 3iIeMEHTapHBIX
¢bynkuuit. [IpaBuiia HaxoXkA€HUS IEPBOOOPA3HBIX.

NHuterpai. I'eoMeTpudecKkuii CMBICI MHTErpajia. BerancieHne onpeneaéHHoro MHTerpaia 1o
¢dbopmyne Hetotona-Jleitbuuua.

[Ipumenenne wWHTErpasa JUisl HAXOXKICHHWsS IUIOMAAEH IUIoCKuX ¢uryp u  00bEMOB
TFE€OMETPUUYECKUX TEIl.

[Tpumepsl pemeHnit audQepeHInaIbHbIX ypaBHEHUH. MaTeMaTH4ecKoe MOJICIUPOBaHUE
peabHBIX MIPOLECCOB C MOMOILBIO AU(PepeHINaTbHbIX YPAaBHEHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM Koauyecro (uudgposbie)
Ne ni/mn 4acoB
NPOrpaMmblI o0pa3oBaTe/ibHbIE
pecypchbl
MHOXECTBO IEHCTBUTEIILHBIX YUCEIT. https://media.prosv.ru/
1 Mmuorounensl. PannonanbHbie 24
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEUHBIX YPABHEHUN
5 Oyukuuu u rpaduku. CreneHHast 12 https://media.prosv.ru/
(GyHKIMS C LIeJIbIM ITOKa3aTeleM
Apudmernieckuit KopeHb N-oii https://media.prosv.ru/
3 crenenu. ppanroHanbHbIe 15
ypaBHEHHS
4 [Moka3arenpHast GyHKIHUS. 10 https://media.prosv.ru/
[TokazarenbHbIC YpaBHEHUS
5 Jlorapudmuueckas QyHKIHUS. 18 https://media.prosv.ru/
Jlorapugmmuueckue ypaBHEHHS
5 TpUroOHOMETPUYECKHIE BBIPAKCHUS U 29 https://media.prosv.ru/
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U IPOTPECCHH 10 hitps://media.prosv.ru/
8 HenpepbiBHbIe QYHKITHH. 20 https://media.prosv.ru/
[IpounsBoHas
9 [ToBTOpEeHue, 0000IICHNE, 5 https://media.prosv.ru/
CUCTEeMaTH3aIHsl 3HAaHHUHA
OBIIEE KOJIMYECTBO YACOB I1O0 136
I[TPOTPAMME




11 KJIACC

DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM Komuiecrso (undposbie)
Ne i/ 4acoB
NMpOrpamMmbl odpa3oBaTejibHbIE
pecypchl

1 HccnenoBanue GyHKIuit ¢ 29 https://media.prosv.ru/
MTOMOIIIBIO TTPOU3BOTHOM

5 TepsooGpasHas 1 HETErpan 12 https://media.prosv.ru/
I'paduku TPUTOHOMETPHUYECKUX https://media.prosv.ru/

3 ¢ynkuuii. Tpuronomerpuyeckue 14
HEpaBEHCTBA

4 WppanmoHanbsHbie, MOKa3aTeIbHbIE 24 https://media.prosv.ru/
1 Jiorapu(hMUYECKHE HEPABEHCTBA

5 K OMILICKCHbLE G 10 https://media.prosv.ru/

6 HatypanbHble u 1iesbie uncna 10 https://media.prosv.ru/
CucTeMbl pallMOHAILHBIX, https://media.prosv.ru/

7 HMPPALMOHAIIBHBIX ITOKA3aTEIbHBIX 12
1 Jjorapu(MUIECKUX ypaBHEHUH

8 Ja1aum ¢ napaMeTpaME 16 https://media.prosv.ru/

9 [ToBTOpenue, 06o0IICHNE, 16 https://media.prosv.ru/
cUucTeMaTu3auus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




IIVTIAHUPYEMBIE PE3YJbTATDI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJHEI'O
OBHIET'O OBPA3OBAHUA

INPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

® cBOOOJHO ONEPUPOBATH OCHOBHBIMU IMOHSATHUSMH CTEPEOMETPUU MPHU PEUICHUU 3a7ad U
MIPOBEJICHUN MaTEMaTUUYECKHX PACCYKICHUM;

® IPUMEHSTh AKCHOMBI CTEPEOMETPUU U CIICJICTBHS U3 HUX MPU PEHICHUU F€OMETPUUECKUX
3a/1ay;

e Ki1accu(UUMPOBATh B3aMMHOE PACIIOJIOKEHHE IMPSMBIX B MPOCTPAHCTBE, IIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;

© CBOOOJHO ONEPUPOBATH IMOHATUSMHM, CBSI3aHHBIMU C YIJIaMH B IMPOCTPAHCTBE: MEXIY
MPSIMBIMHU B TIPOCTPAHCTBE, MEXIY MPSIMOM U TUIOCKOCTHIO;

© CBOOOJTHO ONEPUPOBATH MOHITUSIMH, CBA3aHHBIMU C MHOTOIPaHHUKAMU;

® CBOOOJTHO pAaclO3HAaBAaTh OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (TpU3Ma, MHpaMUa,
MPsIMOYTOJIbHBIN Mapaienenumnen, Kyo);

e KiIacCU(hUIIMPOBATh MHOTOTPAHHHUKH, BRIOUPAst OCHOBAHHUSI [T KJIACCU(DUKAIINH;

®CBOOOJTHO ONEPUPOBATHh MOHSATHSMH, CBSI3aHHBIMU C CEUYEHHEM MHOTOTPAHHHUKOB
IJIOCKOCTBIO;

® BBITIOJIHATh MapajljIeIbHOE, IIEHTPATIbHOE M OPTOrOHAJIIBHOE MPOEKTHpOBaHUE (Uryp Ha
TUIOCKOCTh, BBITIOJIHATH N300pakeHust (pUTyp Ha IIIOCKOCTH;

® CTPOUTH CEUYEHHUS] MHOTOTPAHHUKOB Pa3IMYHBIMH METOJAMH, BBIIOJIHATH (BBIHOCHBIC)
IUIOCKHE YEPTEeKU M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX (GUTYp: BUI CBEpXy, COOKY,
CHU3Y;

®BLIYKCIIATh  TUIOMIAAM  TOBEPXHOCTEM  MHOTOTPAaHHHKOB  (Mpu3Ma, MNHpaMuaa),
TEOMETPHUECKUX Tell C MpUMEHEHHEM QOopMyT;

¢ CBOOOJHO OMNEPUPOBATH TMOHSATHUSMH: CHUMMETPUS B TMPOCTPAHCTBE, IIEHTP, OCh U
MJIOCKOCTh CHMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPHUH (UTYPHI;

© CBOOOJTHO ONEPUPOBATH MOHSATUSMHU, COOTBETCTBYIOUIMMH BEKTOpaM U KOOpAMHATAM B
MIPOCTPAHCTBE;

® BBITIOJTHSATH JCHCTBUS HAJl BEKTOPaMU;

epemiaTh 3aJa4d Ha JOKAa3aTelbCTBO MAaTEMaTHYECKUX OTHOUIEHUH M HaxOXKJECHUE
F€OMETPUUYECKUX  BEJIMYMH, TPUMEHSISI HW3BECTHBIE METOJIbl MpPU  PELICHHUH
MaTEeMaTUYECKHX 3a/1a4 TOBBIIIEHHOTO U BHICOKOTO YPOBHS CJI0KHOCTH;

® IPUMEHATh MPOCTEHIINE MPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CHUCTEMBI MPU PELICHUHU CTEPEOMETPUUECKUX 3a/1aY;

® II3BJIEKATh, MPEOOPA30BBIBATh M MHTEPIIPETUPOBATh HH(POPMAIIHIO O MPOCTPAHCTBEHHBIX
TeOMETpUUYECKHX (PUTypax, MPeICTaBICHHYIO Ha YEPTEKAX U PUCYHKAX;

® IPUMEHSTH MOJIyYCHHbIC 3HAHUSI Ha MPAKTUKE: CPAaBHUBATh M aHAIM3UPOBATh PEATbHbBIE
CUTyallu¥, NPUMEHSATh UW3Y4YEHHbIE TMOHATHS B TMPOLIECCE IOUCKA PpEeLIeHUs
MaTeMaTU4YeCKu CHOPMYIUPOBAHHON MPOOJIEMBI, MOJCIUPOBATh PEATLHBIE CUTYaIluU
Ha S3bIKE TE€OMETPHUM, MCCIENI0BAaTh IOCTPOEHHBIE MOJEIU C MCIHOJb30BaHUEM
TEOMETPUUYECKUX TOHSATHH W TEOopeM, ammapaTra aiareOphl, pemarh MNPaKTHYeCKUE
3a/1auu, CBA3aHHBIE C HAX0XK/IEHHUEM I€OMETPUUECKUX BEJIIMYNH;

® IMETh MPEICTABIICHUS 00 OCHOBHBIX dTalax pa3BUTHS T€OMETPUU KaK COCTaBHOW YaCTH
dbyHIaMEHTa pa3BUTHS TEXHOJIOTHA.



K xonmy 11 ki1acca o0yyaromuicss HAyYUTCS:

© CBOOOJIHO ONEPHUPOBATH MOHATUSAMH, CBSI3AHHBIMU C LMIMHAPUYECKOH, KOHMYECKOH MU
cepruvecKoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI MTOTY4EHUS;

® OIIEpUPOBATh IOHATHUAMH, CBS3aHHBIMH C TEJIaMM BpAILEHUS: IMIMHAPOM, KOHYCOM,
chepoit u mapowm;

e pacro3HaBaTh Teja BpalleHus (UWIMHAP, KOHYC, cdepa U map) U OOBSICHITH CIIOCOOBI
MOJIyYEHUs TeJl BPaIICHUS;

e KJlacCU(hULIMPOBATh B3aUMHOE PACIOJIOKEHHUE CHEPBI U TIOCKOCTH;

® BHIUMCIIATh BEJIWYMHBI 3JEMEHTOB MHOTOTPAHHUKOB M Tl BpallleHUs, OOBEMBI U
IUIOINAAM MTOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BpalllEHHsI, TEOMETPUUECKUX Tell C
npuUMEeHEHHEM (HOpMYIL;

© CBOOOJIHO OIEPUPOBATh MOHATUSAMH, CBSI3aHHBIMM C KOMOMHALMAMHU TeJl BpAILEHUS U
MHOTI'OI'PaHHMKOB: MHOTOTPAHHUK, BIIMCaHHBIN B cepy M ONMMCAHHBIA OKOJO cdepsl,
cdepa, BiMcaHHass B MHOTOI'PAaHHHK WUJIH TEJIO BPAIICHUS;

® BEIUUCIIATE COOTHOLIEHUS MEXIYy IUIOAAIMU IMOBEPXHOCTEH U 0O0BEMaMM MOAOOHBIX
Tell;

e 300pakaTh M3ydaeMble (UIYpbl, BBINIOJHATH (BBIHOCHBIC) IUIOCKHE YEpTEKU U3
PHCYHKOB IPOCTBIX O0BEMHBIX (DUTYp: BUJ CBEpXY, COOKY, CHU3Y, CTPOUTH CEUECHUS
TEJ BPAICHHS,

® 1I3BJIEKaTh, MHTEPIPETUPOBATH U MIPE0OPa30BbIBATh HH(OPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeicTaBjieHHYIO Ha YepTeKaxX U PUCYHKaX;

© cBOOOJTHO OTIEPHPOBATH IOHATHEM BEKTOP B IIPOCTPAHCTBE;

® BEITTOJTHATH OINEPALMU HaJl BEKTOPAMHU;

®3371aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKaPTOBON CHCTEME KOOPAHMHAT;

epemarh TEOMETPHUUYECKHE 33Jaud Ha BBIYHCICHHE YIJIOB MEXAY TMNPSMBIMA H
IUIOCKOCTSIMHM, BBIYMCICHHE PACCTOSHMM OT TOYKM J0 IUIOCKOCTH, B IIE€JIOM, Ha
NPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOa MIPH PEUICHUN;

© cBOOOJIHO OMEpPUPOBATh MOHATUSAMH, CBA3aHHBIMU C JIBUKEHHUEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JIBIKCHUM;

® BEITIOJTHATH M300pakKeHUS MHOTOTPAaHHUKOB ¥ TeNl BpalleHWs TpU HapauieIbHOM
nepeHoce, MeHTPATbHONH CHMMETPUH, 3€PKAIbHOW CHMMETPHH, TIPU MTOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MOA00US;

® CTPOWTDH CE€YEHUS] MHOTOTPAHHUKOB ¥ TEJ BPAILICHHS: CEYCHUS IIIITUH P (TTapaJIeTbHO U
NEePIEHINKYISIPHO OCH), CEUEHUs] KOHYyca (TapayjiellbHble OCHOBAHUIO U TIPOXOJISIINE
yepe3 BepIINHY), CeUCHUS 11apa;

® ICTIOJIB30BAaTh METOABI TIOCTPOCHHUSI CEUEHHH: METOJ[ CIIEZIOB, METOJ BHYTPEHHEIO
POEKTHPOBAHUS, METO]I TIEPEHOCA CEKYILEH IIIOCKOCTH;

® JJOKa3bIBaTh T€OMETPUUECKUE YTBEPHKICHUS;

®[IPUMEHATh TeOMETpHUecKhe (aKkThl Ui peleHUs CTEPeOMETPUUECKUX 3ajad,
IPENOoiaralolliuX HECKOJIbKO IIAaroB PELICHUs, €CIIU YCIOBUS NPUMEHEHHUs 3aJJaHbl B
SIBHOW M HESIBHOU (opMme;

epemaTh 337a4d Ha JIOKA3aTEIbCTBO MAaTEMAaTHYECKMX OTHOIIEHHH M HaXOXKICHUE
TE€OMETPUYECKUX BEITMYNH;

® [I[PUMEHATH MPOTPAMMHBIE CPEJICTBA U HJIEKTPOHHO-KOMMYHHMKAIIMOHHbBIE CUCTEMBI IPU
PELICHUH CTEPEOMETPUUECKUX 3a/1au;

® [IPUMEHSTH TIOTyYEeHHBIC 3HAHUS Ha MMPAKTHKE: CPAaBHUBATH, aHATM3UPOBATh M OI[CHUBATH
peabHbIE CUTYalluH, IPUMEHSATh N3y4SHHBIEC TIOHITHS, TEOPEMBI, CBOMCTBA B TIpOIIEcCce
MIOKCKA pelIeHUs] MaTeMaTHYeCKHd CGHOPMYIMPOBAHHOW NPOOIEMBI, MOJEIUPOBATH
peanbHBIE CUTYallMH Ha S3bIKE T€OMETPHH, HCCIENOBATh TOCTPOCHHBIC MOJETH C



UCIOJIb30BAHUEM T€OMETPHUECKUX TMOHSATHH M TEopeM, armapara anreOpbl, pemarhb
IIPAKTUYECKHE 3a]1a4M, CBA3aHHBIC C HAXOKJICHUEM I€OMETPUYECKUX BEJIUYNH;

® METh MPEACTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUU KaK COCTaBHOM 4acTh
(dyHaaMeHTa pa3BUTHsI TEXHOJIOTHUI.



COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE NOHATUA cTepeoMeTpuu. Touka, npsmas, MI0CKOCTb, MPOCcTpaHcTBO. IloHsaTHE 00
AKCMOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3aumHOe pacnonoxeHue NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECs, NapauleiIbHbIE U
cKkpeuuBaromyecs npsmele. [IpusHaku ckpemuBaromuxcs npsMbeix. IlapamienbHOCTs NpSMBIX U
IUIOCKOCTEN B IIPOCTPAHCTBE: IapajulebHbIE INPSMBIE B IPOCTPAHCTBE, MapaJlJICIIBHOCTh TPEX
IIPSIMBIX, [TAPAJLIEIBHOCTD NMPAMOU U IUIOCKOCTHU. llapannensHoe U neHTpallbHOE IPOEKTUPOBAHUE,
n3obpaxxenue guryp. OCHOBHbIE CBOWCTBA MapaJljIeIbHOIO IPoeKTUpoBaHus. V3o0paxxenue Guryp
B IapaJUICIbHOM IPOEKLUHU. YTIJbl C COHANPABICHHBIMA CTOPOHAMH, YIOJI MEXKIY NPSAMBIMUA B
npocrpancTse. [lapamnenbHOCTh MIOCKOCTEN: MapalIesIbHbIE MIIIOCKOCTH, CBOMCTBA NapauIeIbHBIX
riockocteii. [IpocTeiiiie npocTpaHCTBEHHBIE (PUTYPBI HA IMIIOCKOCTU: TETPAdIp, MapajliesIenuIe],
IIOCTPOCHHUE CEYECHUH.

[lepneHUKyYIAPHOCTD NMPSAMOM U IJIOCKOCTH: NEPHEHAMKYJISAPHBIE IIPSIMbIE B IIPOCTPAHCTBE,
IpsMbIE TapajlIebHbIE M IEPHEHIUKYISAPHBIE K IUIOCKOCTH, IPU3HAK NEPHIEHIUKYISIPHOCTH
IpsIMOM W IUIOCKOCTH, TeOopeMa O MNpAMON NEepHEeHIAUKYISIPHONH IUIOCKOCTH. OpTOroHajabHOE
npoekTupoBanue. [lepneHIuKymnsp 1 HaKJIOHHBIE: PACCTOSIHUE OT TOYKHU J0 IJIOCKOCTH, PACCTOSIHUE
OT MPSIMOH 0 MJIOCKOCTH, MPOEKIHs (UTYpBI HA IIOCKOCTb. [lepneHauKyIsIpHOCTh TUIOCKOCTEH:
IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX IUIOCKOCTeN. Teopema o TpEX NepneHIuKysapax.

VYIubl B IPOCTPAHCTBE: YroJl MEXKAY MPSIMOU M IIOCKOCTBIO, JBYTPAHHBIN yroJl, JIMHEWHBIN
yrojl ABYIPaHHOro yria. TpéxrpaHHeli M MHOrorpaHsblie yriael. CBOWCTBa IUIOCKHX YIJIOB
MHoOrorpaHHoro yria. CBOHCTBa IUIOCKMX U JABYI'PAHHBIX YIJIOB TpEXTpaHHOro yria. Teopembl
KOCHUHYCOB ¥ CUHYCOB JUISl TPEXTPAHHOTO yIJia.

MHOrorpaHHUKHU

Buibl MHOrOrpaHHUKOB, pa3BEPTKa MHOrOrpaHHuKa. [Ipusma: N-yroiapHas npusma, npsmas u
HAKJIOHHAs IpU3Mbl, OOKOBasl U MOJIHAs NOBEPXHOCTh NMpu3Mbl. [lapamienenunen, npsaMoyroiabHbIi
napajuleJIenunes U ero cpoiicrea. Kparuaimme myTd Ha MOBEPXHOCTH MHOTOrpaHHMKa. Teopema
Oiinepa. IlpoctpancTBenHas Teopema [Iudaropa. [Tupamuna: N-yronbHas nupamuaa, NpaBuibHas U
yced€HHas nupaMmubl. CBolicTBa pédep M OOKOBBIX IpaHell MpaBUiIbHON nupaMuibl. [IpaBuiabHbIE
MHOTOTPAaHHUKH: TPAaBWIbHAs MNpHU3Ma M NpaBWiIbHAs IUpamMuia, MPaBWIbHAS TPEYroJbHAS
nUpaMyia U TNpaBWIBHBIA TeTpa’np, KyO. I[IpeacraBneHue o NpaBWIBHBIX MHOTIOIpAaHHMKAX:
OKTa’Ip, JOJAEKASAP U UKOCABP.

Bblunciienue 31€MEHTOB MHOTOIpaHHHMKOB: pEOpa, nuaroHanu, yribl. [lnomans OokoBo#
MTOBEPXHOCTH U IMOJIHOM MOBEPXHOCTU MPSMOI MPU3MBI, IIJIOLIa/lb OCHOBAaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTU HpAMOM mpusMbl. [lnmomans GOKOBOW MOBEPXHOCTH U MOBEPXHOCTH IMPaBHIBLHON
MIApaMU/IbI, TEOpPEMa O IJIOMAAN YCEUEHHON TUPaMU/IBI.

CuMMeTpust B TIPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU IPaBUIBHBIX MHOTOTPAHHUKOB.
CumMerpusi B TOpPaBUIBHOM MHOTOTPAaHHHKE: CHMMETPHs Mapajulesienunena, CUMMETPHs
MIPaBUJIBHBIX [IPU3M, CHMMETPHUS IIPABUIIBHON TUPAMUIBIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

IIoHsATHA: BEKTOpP B NPOCTPAHCTBE, HYJIEBOU BEKTOP, AJIMHA HEHYJIEBOIO BEKTOpA, BEKTOPHI
KOJUIMHEApHbIE, COHAIPAaBJICHHbIE M IPOTHBOINOJIOKHO HAMPABICHHBIE BEKTOpPHL. PaBeHCTBO
BEKTOpPOB. JIEWCTBUS C BEKTOPAMM: CIIOKCHHE M BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKHUX
BEKTOPOB, YMHOKE€HHE BEKTOpa Ha 4Kcyio. CBOMCTBA CIIOXKEHHS BEKTOPOB. CBOWCTBA YMHOKECHUS
BEKTOpa Ha 4ucio. [IoHdaTre KoMIUIaHapHbIE BEKTOPBI. [IpH3HAaK KOMIITIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamrenenunena. Teopema O pas3IoKEHUM BEKTOpa IO TPEM HEKOMILJIAHAPHBIM
BekTopaM. lIpsMoyronbpHas cucremMa kKoopauHaT B mpocTtpaHcTBe. Koopaunatsl BekTopa. CBsi3b



MEXIy KOOpAWHATaMU BEKTOpa W KOOpAMHATaMHU TOUYEK. YTOJI MeXAy BekTopamu. CkamspHoe
IIPOU3BEACHUE BEKTOPOB.
11 KJIACC

Tena BpaleHnus

[loHsTHs: IWIMHApPUYECKAss TIMOBEPXHOCTb, KOHHUYECKash IMOBEPXHOCTh, chepuueckas
MOBEPXHOCTh, 0Opa3yroiue nmoBepxHocred. Tena BpaleHus: MIIMHAD, KOHYC, YCEUEHHBINH KOHYC,
cdepa, map. Bzaumuoe pacmnonoxenue cdepbl U IIIOCKOCTH, KacaTelbHasl IUIOCKOCTh K cdepe.
N300pakenue Tea BpalleHus Ha MII0CKOCTU. Pa3BépTka munuHapa u konyca. Cummetpus chepbl U
mapa.

O6BvéMm. OcHoBHbIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME NPSAMOYTOIBLHOTO
napajuienenunena u ciueActBus u3z He€. OOBEM mHpsIMOW M HAKIOHHOW MPU3MBI, ILWIMHIPA,
nupaMuibl 1 KoHyca. OO0bEM mapa 1 mapoBOro CerMeHTa.

KomOunanuu Tten BpamieHus W MHOrorpaHHukoB. [lpu3ma, BmOHcaHHas B UWJIHHID,
onucaHHas okoJyio nuianHapa. Ilepeceuenne chepsl u mapa ¢ miockocteo. Kacanue mapa u cdepsr
IJI0CKOCThIO. [lOHATHE MHOTOrpaHHUKA, OMUCAHHOTO OKOJO cdepbl, cheppl, BOUCAHHOW B
MHOTOTPaHHUK WX TEJIO BPALCHUS.

[Inomaaps MOBEpXHOCTH LUIMHApA, KOHyca, miuomanb chepsl u e€ yacreid. [logobOue B
npoctpanctBe.  OTHomIeHWE  O0BEMOB, IUIOMIAJCH  TOBEPXHOCTEH  MOMOOHBIX  QUTY.
[IpeobpazoBanue moaoOusi, romoTeTHs. Pernenue 3agad Ha IUIOCKOCTH C HCIOJIb30BaHUEM
CTEpPEOMETPUUECKUX METOJIOB.

[TocTpoenue cevyeHUii MHOTOTPAHHUKOB U TeJl BPAIllEHUs: CEUEHUs IMIIMHIpPA (TapaiienbHo
U NEPIEeHIUKYISIPHO OCH), CEUeHHUs KOHyca (MapajielbHbleé OCHOBAaHUIO U MPOXOJAIIME Yepes3
BEpIIMHY), CEYECHUS IIapa, METOJbl MOCTPOCHHS CEYEHHIl: METOJ CIEAO0B, METOJl BHYTPEHHETO
IIPOEKTUPOBAHMSI, METO/1 IEPEHOCA CEKYLIEH MITOCKOCTH.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B mpoctpancTBe. Omnepanuu HajJ BEeKTOpaMu. BeKTOpHOE yMHOKEHUE BEKTOPOB.
CBoiicTBa BEKTOpPHOTO YMHOKeHUs. [IpsMoyronpHas cucTeMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl Bekropa. PasznoskeHue Bekropa mo 0Oasucy. KoopanHaTHO-BEKTOpPHBIM METON IpH
pELIEHNN TEOMETPUUYECKUX 3a/1a4.

/{BH:KeHHs B IPOCTPAHCTBE

JBrxeHus nmpoctpancTa. OroOpaxkeHus. J[BuxkeHus u paBeHcTBO ¢uryp. OOmume cBoiicTBa
JIBW>KEHUW. Buapl NBWKEHUI: NapauiesIbHbIM MEPEHOC, LEHTpaldbHas CHUMMETpUS, 3€pKallbHas
CUMMETpUs, TOBOPOT BOKPYT npsMoil. [IpeoOpa3oBanus nogobus. [psmas u chepa Ditnepa.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
DJIeKTPOHHbIE
HanMeHoBaHMe pa3jeioB U TeM Koamecrso (uudpossbie)
Ne ni/mn 4acoB
NPOrpamMMbl o0pa3oBaTte/ibHbIE
pecypchl
1 BBe/IeHHe B CTEPEOMETPHIO 23 https://media.prosv.ru/
5 B3anMHoOe pacrnoioxkeHue npsMbIX B 5 https://media.prosv.ru/
IIPOCTPAHCTBE
3 [MapaymienbHOCTh MPSIMBIX U 8 https://media.prosv.ru/
IIJIOCKOCTEMN B IPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTD MPSAMBIX U o5 https://media.prosv.ru/
IIJIOCKOCTEMN B IPOCTPAHCTBE
5 VIIEL B pacCTOSHAS 16 https://media.prosv.ru/
6 MHOrOrpaHHHKH 7 https://media.prosv.ru/
7 BekTopsl B mpocTpaHCcTBE 12 hitps://media.prosv.ru/
8 [ToBTOpenue, o6o0IICHUE U 5 https://media.prosv.ru/
cUcTeMaTu3auus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KUIIACC

DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM Koauyecrso (undposbie)
Ne i/ 4yacoB
NPOrpamMMbl o0pa3oBaTe/ibHbIE
pecypcbl
1 AHanuTH4eckas reOMeTpHs 15 https://media.prosv.ruf
9 [ToBTOpenue, 0000IICHNE U 15 https://media.prosv.ru/
CUCTeMaTH3alusl 3HAaHHUH
3 OBbEM MHOFOFpaHHHKa 17 https://media.prosv.ru/
4 Tena Bpamenns o4 https://media.prosv.ru/
5 [Tnommaayu MOBEpXHOCTU U 00BEMBI 9 https://media.prosv.ru/
KPYTJIbIX TEJ
6 TBHKeHms 5 https://media.prosv.ru/
7 [ToBTOpenue, o6o0IICHUE U 17 https://media.prosv.ru/
cUucTeMaTu3auus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA  YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» (YIVIYBJIEHHBIM YPOBEHDb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

INPEJIMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: Tpad, MIOCKUH rpad, cBsI3HBINA rpad, myTh B rpade,
Lelb, HUKJI, IEPEBO, CTENIEHb BEPLINHBI, IEPEBO CIYYANHOTO SKCIEPUMEHTA;

CBOOOMHO OIMEPUPOBATh TOHATUSMU: CIYYalHBIH OSKCIEPUMEHT (OMbBIT), CIyJaiHOe
coObITHE, AJIEMEHTapHOE Cily4ailHOe COObITHE (3JIEMEHTapHBI HMCXOMA) CIY4YalHOTO OIbITa,
HAXOJIUTh BEPOSTHOCTU COOBITHI B OIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH;

HaXOJUTh U (QOPMYIHPOBATH COOBITHS: IepeceueHne, 0ObeIUHEHHE AAHHBIX COOBITH,
coOBITHE, TPOTUBOIIOJIOXHOE JIaHHOMY, MCIIONb30BaTh JuarpaMmbl OWjepa, KOOPAMHATHYIO
OpsIMyI0 JJisi pelIeHds 3aj7ad, I0JIb30BaThCsl (HOPMYNION CHOXKEHUS BEPOSTHOCTEH s
BEPOATHOCTEN JIBYX U TpEX CIy4YalHbIX COOBITUI;

ONEpUpPOBaTh IOHATHUAMM: YCIOBHAs BEPOSATHOCTh, YMHOXKEHHE BEpPOSTHOCTEM,
HE3aBUCHUMbIE COOBITHSI, AEPEBO CAYYailHOIO 3KCIEPUMEHTA, HAXOUTh BEPOSITHOCTH COOBITHI C
MOMOIIBIO MpaBUjIa YMHOXKEHUS, JE€pPeBa CIY4ailiHOTO OIbITA, MCIOIb30BaTh (DOPMYILY MOTHON
BeposTHOCTH, (popmyny Baifeca mpu perneHun 3a1ad, OnpeaessiTh HE3aBUCUMOCTh COOBITHIA 110
dbopMyIie 1 Mo OpraHu3aIfy CIy4aitHOro SKCIIEPUMEHTA;

NPUMEHATh M3YYCHHBIE KOMOWMHATOPHBIE (OPMYINBI ISl TIEPEUMCIICHUS DIIEMEHTOB
MHOJKECTB, JJIEMEHTApHBIX COOBITHI CIIydallHOTO OIbITa, pEIIeHUs 3aJad M0 TEOpUHU
BEPOSITHOCTEW;

CBOOOJHO OMEPUPOBATH MOHATUAMU: OMHAPHBIN CIy4ailHBIA OMBIT (UCIIBITAHUE), YCIEX U
HeyJaya, He3aBUCHMBbIC WCIBITAHHUS, CEPHsl WCHBITAHWN, HAXOAWTh BEPOSTHOCTU COOBITHH: B
CEepHUH UCIBITAHUN J0 NEPBOro ycrexa, B CEpUM UCTbITAHUKA bepHyiu, B onbiTe, CBA3aHHOM CO
CITy4aliHbIM BHIOOPOM U3 KOHEYHOM COBOKYITHOCTH;

CBOOOJHO  omepupoBaTh  MOHATHSAMM:  ClOydaiiHas  BeIMYMHA,  paclpelielieHue
BEPOATHOCTEW, UarpaMMa pacipejieleHus, OMHapHas ciydaiiHas BEJIMYHMHA, T€OMETPUUECKOE,
OMHOMMAJIBHOE paclpe/ieeHue.

K xoniy 11 kiacca o0ydaromuiicss HAayquTCs:

OIIEPUPOBATh IOHATHUAMM: COBMECTHOE paACHPEACIICHHE [BYX CIIy4alHBIX BEIUYMH,
MCIIOJIb30BaTh TaOJIUIy COBMECTHOI'O PACIIPEIETICHUS ABYX CIy4YalHbIX BEIUUUH AJIs BbIICICHUS
pacpeneneHus Kax 101 BEIUYUHBI, OIIPEIEICHUs HE3aBUCUMOCTH CIIy4ailHbIX BEJIMYUH;

CBOOOJHO ONEPUPOBATh MOHITHEM MaTEMAaTUYECKOTO OKUIAHUS CIy4allHONW BETWYHHBI
(pacmipenienieHus), NPUMEHSTh CBOMCTBA MaTeMaTHMUYECKOTO OXHJIAHUS NpPU PpeIIeHUH 3ajad,
BBIUHCIISTH MATEMAaTUYECKOE 0’KUJaHUE OMHOMHUAIBHOTO U T€OMETPUUECKOT0 PaCIIpeIeICHHI;

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: JUCIEPCUS, CTAHIAPTHOE OTKJIOHEHHE CIlydailHOMN
BEJIMYMHBI, MPUMEHATh CBOICTBA AMCIEPCUM CIIYy4aHOM BEIMYMHBI (pacHpeleseHus) IMpU
pELICHUN 3a1ad, BBIYUCIATH JUCHEPCUI0 U CTAHJAPTHOE OTKIOHEHHE T'€OMETPUYECKOIO H
OMHOMHUAIBHOIO paclpeaeeHuil;

BBIYUCIIAATH  BHIOOPOYHBIE XapaKTEPUCTUKU IO JIaHHOW BBIOOPKE U OIICHHUBATh
XapaKTepUCTUKU TE€HEPAIbHONM COBOKYIMHOCTH [aHHBIX IO BBIOOPOUYHBIM XapaKTEPUCTUKAM.
OrneHuBaTh BEPOATHOCTH COOBITUH W TPOBEPATH NPOCTEHININE CTATHCTUYECKHE TUIOTE3bI,
MOJIB3YSICh U3YYEHHBIMH PACIPEACIICHUSIMHU.



COJAEP/KAHUE OBYYEHUA
10 KUIIACC

I'pad, cBsazubi Tpad, myty B rpade: muknbl U nend. CTeneHp (BaJCHTHOCTh) BEPIITUHBL.
I'padsr Ha IOCKOCTH. [lepeBbsi.

CrnyyaliHple SKCIIEpUMEHTBI (ONBITHI) W CIIy4aiiHbIE COOBITHS. DJIEMEHTApPHBIC COOBITHS
(ucxonpl). BeposiTHOCTh ciydaifHOTO cOOBITHS. BAM30CTh 4acTOTHI U BEPOSTHOCTU COOBITHH.
Crny4aiiHbIe OTIBITHI C PABHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHUSMHU.

Onepauuu Haj COOBITHSMH: IepecedeHue, 0ObeIUHEHHE, MPOTHUBOIOIOKHbBIE COOBITHS.
Juarpammsl Diinepa. @opmyra ClI0KEHUs BEPOITHOCTEM.

VYcnoBHas BEpOSTHOCTh. Y MHOKEHUE BEPOSATHOCTEH. [lepeBO caydailHOro SKCIEepUMEHTA.
®dopmyna noiaHoU BepostHocTH. Dopmyna baiieca. HezaBucumbie COOBITHS.

bunapHBIN CiTydaiiHBIA ONBIT (MCIIBITAHUE), YCIIEX W Heyaada. He3aBUCHMBIE UCTIBITAHHMS.
Cepust HE3aBUCHMBIX HUCHBITAHUN 10 mepBoro ycmexa. IlepecraHoBku u ¢akropuan. Ymucio
couetanuii. Tpeyronbuuk Ilackans. @opmyna 6unoma HproToHa.

Cepust He3aBUCHMBIX wHchbITaHui  beprymmn. ChiydaiiHelid  BBIOOp U3 KOHEYHOMH
COBOKYITHOCTH.

Cnyuaitnass BenuuuHa. Pacnpenenenue BeposiTHOcTed. Jlmarpamma pacmpeneneHus.
Onepanun Haj ciaydyaHbIMA BenuuuHamu. bunapHas ciydaiiHas BenuuuHa. [Ipumepst
pacrpeneneHuii, B TOM YHCJIe TeOMETPHUIECKOe U OMHOMHAIBHOE.

11 KJIIACC

CoBMeCTHOE pacrlpeeieHue JBYX CIIy4allHbIX Belnu4uH. He3zaBucumblie ciydyaiiHbie
BEJIMYMHBI.

MaremaTuueckoe OXHAAHME CiIy4aliHOM BenuuuHbl (pactpenenenus). IIpumepsl
OPUMEHEHHUs MaTeMaTH4eCKOro OXHJIaHUs (CTpaxoBaHHe, JioTepes). Maremaruiyeckoe
OXpJaHue OMHApHOH ciyyailHOW BenuuuMHbI. MaTemaTuueckoe 0KHMJIaHUE CYMMBI CIy4yailHbIX
BeIMYMH. MaTeMaTHyecKoe 0XkKH11aHue FeOMETPUIECKOTr0 U OMHOMHAILHOTO pacipeaeIeHUH.

Hucniepcusi ¥ CTaHIAPTHOE OTKIOHEHUE CIIy4yalHOW BETWYMHBI (pacmpenesieHus).
Hucnepcuss OMHapHOM ciydaliHOW BelMMUYMHBI. MaTeMaTHuUecKoe OKHAAaHUE MPOU3BENEHUS U
JIUCIIEPCUSl CYMMBI HE3aBHUCHMBIX CIIy4alHBIX BEJIMYMH. /[ncriepcust U cTaHIapTHOE OTKIIOHEHUE
OMHOMMAJIBHOTO pacrpeneneHus. Jucnepcuss U CTaHAAPTHOE OTKIOHEHHE TeOMETPUYECKOro
pacrpeneieHus.

HepasencrBo YeOniméBa. Teopema UeOwniméBa. Teopema bepHymiu. 3akoH OoJbIIMX
yncen. Bpibopounsiit Meron wuccienoBaHuil. BriOopounblie xapakTepuctuku. OlleHHBaHUE
BEPOSITHOCTH COOBITHS 1O BEIOOPOUYHBIM JTaHHBIM. [IpoBepka mpoCTeHIIMX TUIOTE3 ¢ TOMOIIBIO
W3Y4YEHHBIX paclpeIeICHUN.

HenpepsiBHble cnydalinble BenudyuHbl. [IpuMepbl. DyHKIUSA IIIOTHOCTU BEPOSATHOCTH
pacnpenenenus. PaBHOMepHOe paclipeieieHMe W €ro CBOWCTBA. 3ajayd, NPUBOASIIINE K
MIOKA3aTeIbHOMY pAaCIpENeIeHUI0. 3ajaud, MPUBOIALIME K HOPMAJIBHOMY pAaclpeAeiCHUIO.
@OYHKIMS TUJIOTHOCTH BEPOSITHOCTH I0KA3aTeNbHOTO pachpeneseHns, (QYHKIUS MUIOTHOCTH
BEPOSITHOCTH HOPMaJIbHOIO pactpezeieHus. OyHKuys INIOTHOCTH U CBOWCTBA HOPMaJIbHOTO
pacnpeneneHus.

[TocnenoBarenbHOCTh OJAMHOYHBIX HE3aBUCHMBIX COOBITHH. 3ajgauu, NPUBOJALIME K
pacnpenenenunro [lyaccona.

KoBapuanust aByx cinyuailHpix BenuuuH. KoapduiuueHT auHEHHONW Koppensuuu.
CoBMmecTHBIC HAOMIOJCHUS ABYX BeTW4YWH. BeiOOpouHbIil K03 duniuenT koppensunn. Pa3nmane
MEXIY JIMHEHHOM CBS3BI0 U IPUYMHHO-CICACTBEHHOM CBs3bI0. JIMHENHas perpeccus, METOX
HaWMEHBIIINX KBAIPaTOB.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
DJIeKTPOHHbIE
HaunmeHoBaHMe pa3je/ioB U TeM Kommecrso (uudpossbie)
Ne ni/m 4acoB
NPOrpamMMbl o0pa3oBaTte/ibHbIE
pecypcsl
1 emerTsI TeopHHE rpahos 3 https://media.prosv.ru/
5 CrnyJaiiHbI€ OTIBITHI, CITy4aliHbIC 3 https://media.prosv.ru/
COOBITHUS M BEPOSITHOCTH COOBITUI
Onepariyu HaJ MHOYKECTBAMH U https://media.prosv.ru/
coObITusiMu. CroskeHue u
3 YMHOXEHHUE BEPOSITHOCTEH. S)
VYcnoBHas BEPOSITHOCTb.
He3zaBucumele coObITHs
4 DneMeHTH KOMOMHATOPUKH 4 hitps://media.prosv.ruf
Cepun 110CjI€10BaTEIbHBIX https://media.prosv.ru/
5 ucnbiTanuil. Mcneiranus bepuysu. 5
CrnyualiHblii BBIOOpP U3 KOHEUHOU
COBOKYITHOCTH
5 CrnydJaiiHble BETMYMHBI U 14 https://media.prosv.ru/
pacnpeneneHus
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KUIIACC

DJIEeKTPOHHBIE
HaumeHoBaHue pa3/ieioB U TeM Koauyecrso (undposbie)
Ne ni/m 4acoB
NMPOrpaMmblI o0pa3oBaTe/bHbIE
pecypcsbl
1 3aKOH GOMIBIIIX THCAIL 5 https://media.prosv.ru/
9 DJIeMEHTBI MaTeMaTHUECKOM 6 https://media.prosv.ru/
CTaTHCTUKH
HenpepbiBHBIE CTy4aliHbIC https://media.prosv.ru/
3 BEJIMYUHBI (pacnpeeneHus), 4
MOKa3aTeIbHOE U HOPMAJIbHOE
pacnpeneneHus
4 Pacnpenenenue Ilyaccona 2 https://media.prosv.ru/
5 CBsI3b MEXK/Ty CITy4aitHBIMU 5 https://media.prosv.ru/
BEJIMYMHAMU
5 O0001IeHHE U CHCTEMATH3AITUS 11 https://media.prosv.ru/
3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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