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OenepanbHas pabouas mnporpamma Mo ydeOHOMY mpenmeTry «MartemaTukay
(yrnyOnénubiit ypoBeHb) (mpeameTHas obaacts «MateMmaruka u nHpopMatukay) (naiee
COOTBETCTBEHHO — MpOrpamMMa Mo MaTeMaTUKe, MaTEMAaTHKa) BKIIFOYAET MOSICHUTEIbHYIO
3aMUCKy, CoAepkaHue oOydeHHUs, IUIAHUPYEMbIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBI
10 MaTeMaTHhKe, TeMaTHYECKOe TJIaHUPOBAHHUE.

[TosicHuTeNnbHAS 3aMKCcKa OTpaXkaeT OOIIKE 1EeNH U 3aJa4l U3yUYeHHs] MaTeMaTHKH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX TMPEANOChUIOK K €€ W3YYEHUIO O0ydYarolIuMucs,
MECTO B CTPYKType Y4YEOHOro IjlaHa, a TaKXe MOJXOJbl K OTOOpY COAEp’KaHHUs,K
OTPENICNICHUIO  TJIAHUPYEMBIX  PE3YyJIbTaTOB U K CTPYKType TEMaTHYECKOTO
TUTAaHUPOBAHUS.

Conepxanue OOy4YeHHUSI PACKpBIBAET COJIEp)KATEIbHBIE JIMHUHM, KOTOpPBIC
npeajaratoTces JJjig 005S3aTebHOT0 U3Y4YeHHUS B KaXKJOM KJacce Ha YPOBHE CpEIHEro
o01rero oOpazoBaHusl.

[Tnanupyemble pe3yiabTaThl OCBOCHHUS MPOTPAMMBI MO MAaTEMAaTHKE BKJIIOYAIOT
JUYHOCTHBIC, METalpeJIMETHBIC pe3yJbTaThl 3a BECh MEpHOJ] OOydYCHHUS Ha YpPOBHE
cpelHero oo1Iero 00pa3oBaHusl, a TakKe MPEeJIMETHbIE JOCTHKEHUS 00y4aroulerocs 3a
KaXJIbIH TOJ1 00y4eHHUS.

INOACHUTEJIBHAS 3AIINCKA

[Iporpamma no maTeMaTuke yriayOiaEHHOTO YPOBHS JJisi OOy4YaIOIIUXCS HA YPOBHE
cpenHero oOmiero obOpa3oBaHusi paspaborana Ha ocHoBe DPI'OC COO ¢ yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, NPEABABIAEMBIX K MaTEeMaTUYECKOMY
00pa3oBaHUI0, U TPAAMIIMH POCCHUUCKOTO oOpazoBaHus. Peanmzaids mporpaMMebl IO
MaTeMaTUKe 00eCIeuynBaeT OBJIAJICHUE KIFOUEBHIMUA KOMIETEHIIUSIMHU, COCTABIISIOIINMU
OCHOBY [IJIi  CaMOpa3BUTHS M  HENPEPHIBHOIO  00pa3oBaHMsl, LEJIOCTHOCTh
OOIIEKyNbTYPHOTO,  JUYHOCTHOTO M  [IO3HABATENBHOTO  Pa3BUTUS  JIMYHOCTH
00yJaromuxcs.

B nmporpamMme no maTeMaTuke YYTEHBI HJI€U U TO0XKeHUs «KoHlenuu pa3Butus
MareMaTtudeckoro obOpasoBanusi B Poccuiickoit ®enepamum». B cooTBeTcTBUUC
HA3BaHMEM KOHIICTIIIMM MaTeMaTH4ecKoe oOpa3oBaHWE JIOJKHO, B YACTHOCTH, peliaTh
3amauy obOecrnedeHus HEOOXOAMMOro CTpaHe YHUCIa O0YyJaloluXcs, MaTeMaTH4ecKas
MOATOTOBKA KOTOPBIX JIOCTATOYHA MJIA MPOAOJIKEHUS OOpa30BaHUS MO Pa3IMYHBIM
HaIpaBJICHUsIM, BKJIIOYas MPEenojaBaHue MaTeMAaTHUKW, MaTEMAaTUUECKUE UCCIIEOBAHUS,
paboty B chepe HHPOPMAIMOHHBIX TEXHOJIOTHH W JIPYTUX, a TAKXKE OOSCICUCHUS IS
KaXJI0r0 00y4Yaronierocsi BO3MOXHOCTH JOCTHXKEHUSI MaTeMaTHYeCKOW IMOATOTOBKH B
COOTBETCTBHHM C HEOOXOAMMBIM €My ypoBHEM. VIMEHHO Ha pelmieHue STHUX 3aaad
HaIeJIeHa MporpaMmMa 1Mo MaTeMaTUKe yriyOoI€HHOTO yPOBHSI.

B smoxy mudpoBoit Tpanchopmarmm Bcex cdep YEIOBEUECKOW AEATEIHbHOCTH
HEBO3MOXXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJIIOBEKOM 0€3  Xopoliei
MaTeMaTU4eCKOM MOJArOTOBKUA. JTO OOYCIOBJIECHO TEM, YTO B HAIM JHU PACTET UUCIIO



CIEIUANTBHOCTEH, CBS3aHHBIX C HETMOCPEJACTBEHHBIM TPUMCHCHHEM MAaTeMAaTHKH:!
B cdepe HIKOHOMHUKH, U B OH3HECE, U B TEXHOJOTUUECKUX OOJACTIX, U JIaXKEB
IryMaHUTapHBIX cepax. Takum 00pa3oM, Kpyr 00ydaromuxcs, Jisl KOTOPbIX MaTeEMaTHKA
CTAaHOBUTCS 3HAYUMBIM MpEAMETOM, (yHIaMEHTOM OOpa30BaHUA, CYIIECTBEHHO
pacmmpserca. B Hero BXoIAT HE TOJNBKO OOydarouivecs, IUIAHUPYIONIUNE 3aHUMAThCS
TBOPUYECKOW U HCCIIEN0OBATENIbCKOM paboTON B 00JacTHM MaTeMaTUKH, WH(OOPMATHKH,
(GU3HKU, PKOHOMHKHA M B JAPYTHX 00JacTSIX, HO M T€, KOMy MaTeMaTHKa HY)KHa JJIs
MCTIONIb30BaHUS B MPOQECCHsiX, HE CBSI3aHHBIX HEMTOCPEACTBEHHO C HEH.

[lpuxmagHas 3HAYMMOCTH MAaTEMAaTHKH OOYCIOBIIEHA TEeM, 4YTO €€ MpeaMeTOM
SBJITFOTCS ()YHIaMEHTAJIBHBIE CTPYKTYPBI HAIIETO0 MHUpPA: MPOCTPAHCTBEHHBIC ()OPMBI U
KOJIMYCCTBCHHBIC ~ OTHOIICHUS, (YHKIMOHAIBHBIC 3aBHCHMOCTH U  KaTETOPUU
HEOIpeIeIEHHOCTH, OT MPOCTEHIINX, yCBAaMBACMBIX B HETIOCPEICTBEHHOM OIIBITE, 10
JOCTaTOYHO CJIOKHBIX, HEOOXOMMBIX JIJISl PA3BUTHUS HAYYHBIX M TEXHOJOTHYECKUX UCH.
be3 KOHKpEeTHBIX MaTEeMaTHYEeCKUX 3HAHMHA 3aTPyJHEHO IOHMMAaHHWE IPUHIIUIIOB
YCTPOMCTBA M HMCIOJB30BaHMS COBPEMEHHON TEXHUKH, BOCIPHUATHE M HHTEPIIPCTAIIUS
pa3HoOOpa3HOM  COLMANIbHOM, YKOHOMHYECKOW, TMOJUTHYECKOW  MHGOpMAINH,
MaiodQGeKTHBHA TIOBCEIHEBHAs IMpaKTUYECKas AeATeIbHOCTh. Bo MHOTHX cdepax
po¢eCCUOHANBHON e TEILHOCTH TPEOYIOTCSI YMEHUS BBITIOIHITH PACUEThI, COCTABIISIThH
QITOPUTMBI, TPUMEHATH (POPMYIIBI, MPOBOJIUTH TEOMETPUYECKUE U3MEpPEHUs U
MOCTPOCHMSI, YUTATh, 00pabaThIBaTh, UHTEPIPETUPOBATH U MPEJCTABIATH HH(DOpMAIHIO
B BUJI€ TaOJIHII, TUarpaMm U rpauKkoB, TOHUMATh BEPOSITHOCTHBINA XapaKTep CIydaitHbIX
COOBITHIA.

OnHOBpEMEHHO ¢ pacuIupeHreM chep MpUMEHEHUs MaTeMaTUKH B COBPEMEHHOM
oOmiecTBe BcE Oojee BaXHBIM CTAHOBUTCS MATEMATUYECKHM CTHIb MBIILUICHUS,
NPOSBISIOMIMICS B ONpeaea¢HHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce u3ydeHUs
MaTEMaTUKA B apceHal MPUEMOB M METOJOB MBIIIJICHUS YEJOBEKa €CTECTBEHHBIM
00pa3oM BKJIIOUYAIOTCS MHAYKIUS U JISAYKIUSA, 0000IICHNE U KOHKPETH3allHsl, aHAJIU3 U
CUHTE3, KjaccuUKalus U cucTeMarusaiusi, abcrparupoBanue u aHanorus. OOBEKTHI
MaTeMaTUYeCKUX YMO3AKIIOUCHUM, TpaBWiIa HUX KOHCTPYUPOBAHUS PACKPBIBAIOT
MEXaHU3M  JIOTHUYECKHUX  TOCTPOCHUM,  CHOCOOCTBYIOT  BBIpAOOTKE  YMEHHS
dbopmynupoBaTh, 00OCHOBBIBATh U JOKA3bIBATh CYXKIEHHUSA, TEM CaMbIM (OPMHUPYIOT
JOTUYECKUNA CTUIh  MBIIUIEHUs. Bemaymas poib  NPUHAMICKUT MaTEMaTHKE
B (OpMHUPOBAHUHU ANTOPUTMUYECKON KOMIOHEHTH MBIIUICHHUS] W BOCTIHUTAHUN YMEHUU
JEHCTBOBaTh 1O 3aJaHHBIM  aJTOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIE W
KOHCTPYHpOBaTh HOBBIE. B mporecce pemieHust 3aiad — OCHOBBI JJIsl OpTaHU3AIAH
y4eOHOW JESATENBbHOCTH Ha YypOKax MaTEeMaTUKU — pPAa3BUBAIOTCSA TBOpUYECKas U
MIPUKJIAHAS] CTOPOHBI MBITILICHUS.

OOyuenue matemMaTHKe Aa€T BO3MOXKHOCTH Pa3BUBATh y OOYyYarONIUXCs TOYHYIO,
palMOHATIbHYI0O U MH(OPMATUBHYIO pedb, YMEHHE OTOMpaTh HamboJiee MOAXOJSAIINE
SI3BIKOBBIC, CHMBOJMYECKHEC, TpapUUIECKHUE CPEACTBA IS BBIPAKCHUS CYXKICHUU W
HaTJISTHOTO WX MPEACTABICHHMSI.



HeoOxonuMbIM KOMIIOHEHTOM OOIIEH KYJIbTYpbl B COBPEMEHHOM TOJKOBAaHUH
ABJIAETCS 0011lee 3HAKOMCTBO C METOJaMU NTO3HAHUS JE€HCTBUTENBHOCTH, MIPEICTABIICHHE
O MpeaMeTe U METOJI€ MATeMAaTHKH, €ro OTJIMYMSAX OT METOJOB €CTECTBEHHBIX U
IYMaHUTApHBIX HayK, 00 OCOOEHHOCTAX MPUMEHEHUS MATEeMATHKU JUIsl pPEeLIeHUs
HAy4YHbIX U MPUKIAIHBIX 3a/1a4. Takum o0pazoM, MaTeMaTHYeCKOe 00pa30BaHUE BHOCUT
CBOI1 BKJIaJ B GOpMHUpPOBaHUE OOILIEH KYJIbTYphI UEJOBEKA.

N3yyenne MareMaTUKH CHOCOOCTBYET ASCTETUYECKOMY BOCHHUTAHHUIO YEIOBEKa,
MOHUMAaHUIO KpPacoOThl W U3SIIECTBA MAaTEeMAaTHMYECKUX PACCYKIEHUM, BOCHPUSITHIO
reoOMeTpUYECKUX POpM, YCBOCHHIO UIEH CUMMETPHH.

[TpuoputeTHbiMu 1esIMU 00yueHust Mmarematuke B 10-11 knaccax Ha yrinyOnéHHOM
YPOBHE MPOJI0JIKAIOT OCTABATHCS:

(dopMHUpOBaHUE IEHTPATbHBIX MAaTeMAaTHUYECKUX MOHATUH (YKCIO0, BEIWYMHA,
reoMerpuyeckas (Qurypa, mnepeMeHHas, BepOSTHOCTb, (YHKIMSA, HPOU3BOJIHAS,
MHTETpai), 00ecreunBarouuX MPeeMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMATUYECKOTO
o0Opa3oBaHus 00y4aIOLUXCS;

NoJIBeIeHHe OOYy4YaloIMXCs Ha JOCTYIMHOM JJii HHMX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKU U OKPYXKAIOIIET0 MUPA, TOHUMAHUIO MATEMATHKU KaK 4acTH
oO11el KyJlIbTYphl YEJI0BEUECTRA;

pa3BUTHE MHTEIUIEKTYalbHBIX W TBOPUYECKHX CIIOCOOHOCTEH 0O0ydaroumxcs,
NO3HABATENIbHON aKTUBHOCTH, UCCIEAOBATEIBCKUX YMEHUN, KPUTUYHOCTH MBIIUICHUS,
MHTEpECA K U3YUCHUIO MAaTEMATUKU;

dopMupoBanue (YHKIMOHATBLHOM MaTEMaTHYECKOM TpaMOTHOCTH: YMEHUS
pacro3HaBaTh MAaTEMaTUYECKHE AaCHEKTbl B pEabHBIX JKU3HEHHBIX CHUTYyalUsAXH
OpU HW3YYEHUW JIPYTHX Yy4eOHBIX TPEAMETOB, NPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (opMyIupoBaTh HX Ha S3bIKE MaTeMaTUKH U CO3/aBaTh
MaT€MAaTHYECKUE MOJIEIU, IPUMEHATh OCBOCHHBIM MaTeMAaTUYECKUW ammapar s
peuieHns MPaKTUKO-OPUEHTUPOBAHHBIX 3aJa4, HWHTEPHPETHUPOBATh M OLICHUBATH
MOJIYYEHHBIE PE3YJIbTATHI.

OcHOBHBIMH TMHUSIMH cojiepkanusi MmaTematuku B 10—11 kmaccax yriayOGiaéHHOTO
ypOBHA sBIAIOTCS: «YUucina W BBIUUCIHCHHS», «AnreOpa» («Anrebpanyeckue
BBIpaKEHUsD», «YpAaBHEHHS M HEPABEHCTBa»), «Hauama MaremaTHyeckoro aHalinzay,
«l'eometrpus» («['eomerpuyeckne ¢Gurypsl W HUX CBoOicTBa», «l3mepenue
F€OMETPUYECKUX BEIHYHUH»), «BeposTHOCTh U cTaTucTUKa». JlaHHBIE JHUHUU
Pa3BHBAIOTCS NAPAJIETBHO, KaXAasi B COOTBETCTBUH C COOCTBEHHOM JIOTUKOM, OJJHAKO HE
HE3aBUCHMO OJIHA OT JIPYIOi, a B TECHOM KOHTAKTE U B3aumozAenucTesuu. Kpome 3toro,ux
OOBEUHSET JIOTHYECKAas COCTABJISAIONIAs, TPAJAWIIMOHHO TPUCYIIAs MaTeMaTHKe |
MPOHU3bIBAIONIAS BCE MaTeMaTUYECKHUE KypChl M COJEpXKaTelbHbIE JIMHUU.
ChopmymupoBannoe Bo @PI'OC COO TtpeboBaHUE «yMEHHE OMEPUPOBATH MOHATUSIMH:
OINpEJIIeHNE, aKCUOMa, TEOpeMa, CIJIEJICTBUE, CBOMCTBO, IMPHU3HAK, J0Ka3aTEJIbCTBO,
PaBHOCUJIbHBIE bopMyIHPOBKH, yYMEHUE dbopmyIUpoBaTh oOpaTtHoe u
MPOTUBOMNOJIOKHOE  YTBEPXKIEHUE, IPUBOJUTh  IPUMEPHl U KOHTPIPUMEDHI,



UCIIOJIb30BaTh METOJl MAaTeMaTUYeCKOM WHAYKIUH, MPOBOJAUTH JIOKa3aTeJIbHbIE
paccyKIeHuss IpH pENIeHWH 3a7a4, OLCHUBATh JIOTMYECKYIO IPABUJIBHOCTD
paccyKIeHU» OTHOCUTCS KO BCEM Y4YEOHBIM Kypcam, a (POpMHUpPOBAHHUE JIOTMUYECKUX
YMEHUH paclpenensercss Mo BCEM rojaaM oOydyeHHs Ha YpPOBHE CPEIHEro OOILIEro
oOpa3zoBaHus.

B cootBerctBuu ¢ ®I'OC COO marematuka siBAsieTCS 00s3aTENIbHBIM MPEIMETOM
Ha JIaHHOM YypoBHEe oOpa3zoBaHus. Hacrosimelt mnporpamMMoll Mo MaTeMaTHhKe
IpeaycMaTpUBaeTcsl M3ydyeHue ydeOHoro mnpenMera «Maremartuka» B paMKax TpEX
y4eOHBIX KypcOB: «Anredpa U Hayajla MaTEMaTU4YECKOro aHalu3a», «l'eomeTpus»,
«BeposaTHOCTB U cTatncTHKa». @OPMUPOBAHKE JTOTHUECKUX YMEHUM OCYIIECTBIISIETCS HA
NPOTSDKEHUH BCEX JIET OOy4YeHMsT Ha YpPOBHE cCpeaHero obmiero oOpa3oBaHMs,a
AJIEMEHTHI JIOTUKU BKIIFOUAIOTCS B COJEPKaHUE BCEX HA3BAHHBIX BBILIE YUEOHBIX KYPCOB.

OO0miee KOJIMYECTBO 4YAacoOB, HANIPABJICHHBIX HAa  H3y4YeHUE MaTeMaTHKW Ha
yriuyonennoM yposre — 544: B 10 knacce — 272 vaca (8 uacos B Heneno), B 11 kimacce —272
vaca (8 yacoB B HeJelI).



IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI
IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpaIaHCKOro BOCIMTAHUSI:

C(OPMHUPOBAHHOCTh TPAKIAHCKOW MO3HMIMU OOYYaroIIerocsi Kak aKTUBHOTO H
OTBETCTBEHHOT'O YJIEHa POCCHUCKOTO OOIIECTBA, MPEACTABICHHE O MaTeMaTHYeCKUX
OCHOBaX ()YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYP, SIBICHHIA, IPOIIETYP TPAXKITAHCKOTO
ob1recTBa (BBIOOPHI, OMPOCHI M JAPYroe), YMCHHE B3aHMMOJCHCTBOBATh C COLUAIbHBIMU
MHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIIUSIMHU ¥ HA3HAUCHUCM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSI:

c(OpPMHUPOBAHHOCTh  POCCUHCKOM  TIpakJaHCKOW  HMJEHTUYHOCTH, YBAXKEHUS K
OPOLIJIOMY M HACTOAIIEMY POCCHICKONW MAaTeMaTUKH, IEHHOCTHOE OTHOUIEHUEK
OOCTH)KEHUSIM POCCHMCKMX MaTEMAaTUKOB M POCCUICKOW MaTEMaTHYECKON IIKOJIbI,
UCIIOJIb30BaHHUE ATUX JOCTHXKEHUHN B IPYTUX HAyKaX, TEXHOJOTHIX, chepax IKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa, CchHOPMHUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, AITHYECKOr'O0 TIOBEJEHHUS, CBA3AHHOTO C MPAKTUYECKUM
NPUMEHEHHEM JOCTHKEHUN HAYKU U JESATENbHOCTBbIO YUEHOTO, OCO3HAHHE JIMYHOTO
BKJIJ]a B IOCTPOEHUE YCTONYMBOTO OYAYIEro;

4) 3CTeTHYECKOTr0 BOCITUTAHMSA:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYas JCTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEIICHUH, pacCyXIACHUN, BOCIPHUMYUBOCTH K
MaTE€MAaTHYECKUM aCMEKTaM Pa3InYHbIX BUJIOB HCKYCCTBA;

5) ¢pu3nUecKoro BOCIUTAHUS

c(hOpMHPOBAHHOCTh YMCHHUS INMPUMEHATH MaTEMAaTHYCCKHE 3HAHUS B HHTEpecax
3I0pPOBOTO M 0Oe€30macHoOro ooOpa3a »KW3HH, OTBETCTBCHHOE OTHOIICHHWE K CBOEMY
3I0POBBIO  (370pOBOC MHTAaHWE, COAJaHCUPOBAHHBIM PEKHUM 3aHATHH W OT/BIXa,
perynsipHas Gu3UYecKas akTUBHOCTD), (PU3NYCCKOES COBEPIICHCTBOBAHUE MPHU 3aHATHUAX
CHIOPTHBHO-03I0POBHTEIIHLHON JACSATEILHOCTHIO;

6) TPYA0BOT0 BOCTIMTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYIOJIOOWS, HHTEPEC K Pa3TMIHBIM
chepam mpoPEeCCHOHAIBHON EATeIbHOCTH, CBS3aHHBIM C MAaTeMaTHKOW U €
MPUIOKEHUSIMU, YMEHHE COBeplIIaTh OCO3HAHHBIM BbIOOp Oynyumied mnpodeccuu u
peann30BBIBaTh COOCTBEHHBIC IKWU3HEHHBIC IIIAHBI, TOTOBHOCTh M CIIOCOOHOCTHK
MaTeMaTH4ecKoMy 0Opa30BaHHUIO W CaMOOOpPA30BAHHMIO HA MPOTSIKECHUH BCEH JKU3HH,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUU MPAKTUUICCKUX 3a7ad MATEMaTHICCKON
HaIPaBICHHOCTH;



7) IKOJIOrHY€eCKOr0 BOCIIUTAHMS :

c(OPMHPOBAHHOCTH HKOJOTHYECKOM KYJIBTYDPhI, IOHMMAHUE BIMSHUS COLUAIBHO-
HSKOHOMHYECKHUX MPOIIECCOB HA COCTOSHUE MPUPOTHON U COIHATBHON CPEIbl, OCO3HAHNE
r100aIbHOTO XapakTepa JKOJOTHYECKHX MpoOJieM, OpHEHTAalMs Ha IPUMCHEHHE
MaTeMaTHYECKUX 3HAHMU JUIS pEIIeHHs 3adad B 00JacTH OKpY’KaloIield Cpemsl,
IUTAHUPOBAHME MOCTYIIKOB M OIIEHKH MX BO3MOKHBIX IOCJIEACTBHH IS OKpPYKaromICi
CpeIbl;

8) HeHHOCTH HAYYHOT0 TIO3HAHMSI:

cOPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAyKH W OOIIECTBEHHOMN MPaKTUKH, IOHUMAaHHE MaTEMaTHUYECKOM HAYKH Kak
cephl YeT0BEUECKON AeITEIBHOCTH, ITAOB €€ PAa3BUTUS U 3HAYUMOCTH IS Pa3BUTHS
[MBHJIM3AIMH, OBJIAJCHHE S3BIKOM MAaTeMaTHKH M MaTEeMaTHYEeCKOH KyIbTypOol Kak
CPEACTBOM  IIO3HAHHMSA  MHpa, TOTOBHOCTh  OCYIIECTBJIATH  HPOEKTHYIO |
HCCIIEI0OBATEIBCKYIO JEATEILHOCTh HHINBUIYaAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATbBI

B pe3ynbrare u3ydeHus MaTeMaTUKH HAa YPOBHE CpPEAHEro oOIero oOpa3oBaHUs
y oOywaromerocs OyayT cHOpMUpOBaHBI MO3HABATENbHbIE YHUBEpCAIbHbIE y4eOHbIE
JEUCTBUSI, KOMMYHUKAaTUBHbIE YHUBEpCAIbHbIE YyueOHBIE [EUCTBUSI, PETYJISTUBHBIE
YHUBEpPCAJIbHbIE YUeOHbIE IEMCTBHS, COBMECTHAS JESATEIHHOCTb.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE YUeOHbIe NeiCTBHUSA
ba3oBble Jiornyeckue 1edcTBuA:

BBISBJISIT W XapaKTePU30BaTh CYIECTBEHHbIE TMPU3HAKK MaTEMaTUYECKHUX
O00BEKTOB, TOHATHI, OTHOIICHUN MEXIy MOHATUAMH, (OPMYIHPOBATH OMpPEIEICHUS
NOHSITHM, YCTaHABIMBATH CYHIECTBEHHBIN TMpPU3HAK KiaccU(UKAIIMU, OCHOBAHUS /IS
0000ITIeHNS ¥ CpaBHEHHUS, KPUTEPUHU ITPOBOJUMOTO aHAJIN3A;

BOCIIPUHHUMATbH, (OPMYITHPOBATH U MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC
U OTpUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIME, YCIOBHBIC,

BBISIBJIATH MATEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHUBOPEUHSIB
(dakTax, TaHHBIX, HAOTIOACHUSX U YTBEPKICHUSX, MPeJIaraTb KPUTEPUH JJIs BBISIBICHUS
3aKOHOMEPHOCTENU U IPOTUBOPEUNN;

JieJaTh BBIBOJIBI C MCTIOJIB30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHYKTUBHBIX
YMO3aKJIOUYEHUH, YMO3AKIIOUCHUN IO aHAJIOTHH;

IPOBOJIUTh CaMOCTOATENIBHO JOKAa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKACHUN
(OpsiMble W OT MPOTUBHOIO), BBICTPAMBaTh ApPryMEHTAI[MI0, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY>KJIEHHUS U BHIBOIBI;

BBIOMpATh CIOCO0 penieHus: yueOHOH 3a7aun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
peuieHus, BeIOUpaTh Hanbojee MOAXOMSIIINN ¢ y4€TOM CaMOCTOSITEILHO BBIJICJIEHHBIX
KPUTEPUEB).



Bba3oBble ucciiefoBarebCKHe 1eHCTBUSA:

WCIOJb30BaTh BOIMNPOCHI KAaK MCCIEAOBATENIbCKUM WHCTPYMEHT IO3HAHUS,
dbopmynupoBaTh BOMPOCH], (GUKCUPYIOIIUE MPOTUBOPEUHE, MpoOaeMy, yCTaHABIMUBATh
HMCKOMOE€ U JIaHHOE, (hOPMUPOBATh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;
MPOBOJIUTh CaMOCTOSITENIbHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, UCCJIEIO0BaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTH4YeCKOro oObeKTa, SIBJIEHUs, Ipoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SIBICHUSIMU, MTPOIIECCAMU,

CaMOCTOSITEIbHO  (HOPMYJIHpPOBaTH OOOOIIEHUS M BBIBOABI IO pe3yjibTaTaMm
MPOBEAEHHOTO HAOJIOACHUS, UCCIICIOBAHMS, OIIEHUBAThH JOCTOBEPHOCTh MOJYYEHHBIX
PE3yJIbTATOB, BHIBOJOB U 0000IIEHU;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMpoliecca, a TakKe BBIJBUTAThH
PEATNOJIONKEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ nnpopmanmeii:

BBISIBIIATH JIeUIIUTHI UHPOPMAITUH, JTAHHBIX, HEOOXOMMBIX JIJIsi OTBETA Ha BOMIPOC
U TS PEIICHUS 3a/1a4H;

BBIOMpaTh WH(OOPMALMI0 W3 KMCTOYHHKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEMATH3UPOBATh M HHTEPHPETUPOBATH HWH(OPMAILMIO Pa3IWYHBIX BUIO0B U (HopM
peICTaBICHUS;

CTPYKTYpPHpPOBaTh HMH(POpPMALIMIO, TPEICTaBIATh €€ B pa3IMuHBIX (Qopmax,
WLTIOCTPUPOBATH TpadUUECKH;

OLICHMBATh HAAEKHOCTh MHPOPMALMKM TIO CaMOCTOATENIHHO C(HOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHUBHBIE YHMBEpPCAJbHbIe Yy4eOHbIe JeCTBUA:

BOCIIPUHUMATh U (OPMYIHPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBUAMH
U LEeJISIMU OOIIIEHNs, ICHO, TOYHO, TPAMOTHO BBIPa)XAaTh CBOIO TOUKY 3PEHHS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JAaBaTh MOSACHEHMS MO X0y PEHICHUS 3aJadl, KOMMEHTHUPOBAThH
MIOJIYYEHHBIN PE3yibTarT;

B XOJ€ OOCYXIEHHUs 3a/laBaTh BOIPOCHl IO CYIIECTBY OOCYXIaeMOW TEMBI,
mpoOIeMBbl, pelIaeMol 3a/iauu, BHICKA3bIBATh WJCH, HAIICJICHHBIC HA MOUCK PEIICHHS,
COTOCTAaBISATh CBOM CYXACHUS C CYXICHUSMU JPYTUX YYACTHUKOB JHAJOra,
OOHapy>XKHBaTh Pa3IMYUE M CXOJICTBO MO3UIIUN, B KOPPEKTHOU popme hopMynrpoBaTh
pa3HOTJIacHs, CBOU BO3PAKEHUS;

NPENCTABIATh pEe3yIbTaThl PEHICHUS 3aJaud, OKCIEPUMEHTAa, WCCICIOBAHMS,
MPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C YYE€TOM 3a7a4
MPE3EHTAIMU U OCOOEHHOCTEH ayTUTOPHUH.

PeryasiTuBHbIe YHHBepCaJbHble yUeOHbIE 1eiiCTBUSA
Camoopranuzanus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 3a/1a4M, BBIOMPATh CIOCO0 PELIEHUs C YUETOM
UMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUpOBaThb U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUMN ¢ yUETOM HOBOUW MH(MOPMALIUH.



CaMOKOHTPOJIB:

BJIAJICTh HABBIKAMU I1O3HABATENIbHOU pe(ieKCUM KaK OCO3HAHUSI COBEPIIAEMbIX
JNEUCTBUM M MBICTUTEIBHBIX TMPOIECCOB, HX pe3yJbTaTOB, BIAJIETh CIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJII MpoLecca W pe3yibTaTa PELICHHUs MaTeMaTH4eCKOU
3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOTLYT BO3HUKHYTH IpPU PEUICHUM 33/1a4H,
BHOCUTh KOPPEKTUBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE pE3yJibTaTa ILEIM U YCIOBHUSAM, OOBICHATH MPUYHHBI
JOCTHXKEHUS WM HEJIOCTHKEHUS PE3YJIbTATOB JIEITEIIbHOCTH, HAXOAUTh OIUOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITEJIbHOCTD:

NIOHMMATh M UCTIONB30BATh MPEUMYIIECTBA KOMaHTHOW U HHIUBUAYATBHON paOOTHI
Npyd pelieHnd Y4eOHBIX 3a/Jad, NPUHUMATh IIeJb COBMECTHOH JESATEIBHOCTH,
IUIAHUPOBAaTh OPTaHM3AIMI0 COBMECTHOW paboThl, pacmpeneisiTh BHUILI pPadoT,
JIOTOBapHUBaThCS, OOCYKJAaTh MpOIeCC M pe3yiabTaT padoThl, 0000maTh MHEHUS
HECKOJIbKHUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboTel (0OCYXIeHHS, OOMEH MHEHHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBITOIHITH CBOIO YaCTh paOOTHl M KOOPJIUHUPOBATH CBOU
JEUCTBUS C IPYTUMH 4IEHAMU KOMaH/Ibl, OIEHNBATh Kaue€CTBO CBOETO BKJIaJa B OOLIUM
OPOIYKT MO KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

IlpeameTHBIe Ppe3yJbTaThl OCBOCHUSA deepaabHOil pabdodeil MpOrpaMMBIIIO

MaTeMaTHUKE MPEJCTaBICHBI 10 ToJlaM 00yYeHHUs B paMKaX OT/AENbHBIX YYEOHBIX KypCOB
B COOTBETCTBYIOLIMX pa3jesax HACTOSALIEH IPOrpaMMbl.
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OEJAEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

HOACHUTEJIBHASA 3AIITMCKA

VYueOHsbIil Kypc «Anredpa U Hayaia MaTEMATUYECKOTO aHAIN3a» SBJISIETCS OAHUM
13 HauOoJiee 3HAYMMBIX B IPOrpaMME CpEeIHEro oOIIero 0o0pa3oBaHUs, MOCKOJBKY,
C OJIHOW CTOPOHBI, OH OOECHeUYMBAET MHCTPYMEHTAIbHYIO 0a3zy Uil M3Y4YeHHUS BCEX
€CTEeCTBEHHO-HAYUYHBIX KYpPCOB, a C JPYrod CTOPOHBI, (DOPMUPYET JOTUYECKOE U
a0CTpaKTHOE MBINIJIEHHE OOYYaIoIUXCSI Ha YypOBHE, HEOOXOIWMOM JJIsi OCBOCHHUS
uH()OpPMATHUKH, OOIECTBO3HAHUS, UCTOPUH, CJIOBECHOCTH U JIPYyrUX JIUCHMIUIMH. B
paMKax JJaHHOTO y4eOHOro Kypca o0y4aroluecs OBJIaJIEBAIOT YHUBEPCAIbHBIM S3bIKOM
COBPEMEHHOM HAyKH, KOTOpasl bopmynupyet CBOU JIOCTH)KCHUS B
MaTeMaTH4ecKoi hopme.

VY4eOHbIl Kypc anredpbl U Hauajd MaTeMaTUYECKOTO aHAlIM3a 3aKiIaJbIBa€T OCHOBY
JUISL YCHEITHOTO OBJIQJICHUs] 3aKoHAaMU (U3UKH, XUMHUHU, OWUOJIOTUU, TIOHHUMAaHUS
OCHOBHBIX TEHJEHIIUA Pa3BUTUS IKOHOMHUKH M OOIIECTBEHHOW >KWU3HH, IIO3BOJISACT
OPUEHTUPOBATHCS B COBPEMCHHBIX ITU(MPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO MCIOJIb30BaTh UX JIJIS JalibHEHIIero o0pa3oBaHus U B TOBCEIHEBHOM KU3HU.
B T10 xe Bpems  oBiaseHue  aOCTPaKTHBIMH ¥ JIOTHYECKH CTPOTUMHU
KOHCTPYKIMSIMHU aireOpbl U MaTeMaTUYeCKOro aHaliu3a Pa3BUBACT YMEHHUE HaXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATh UCTUHHOCTH, JOKA3bIBATh YTBEPKIECHUAC ITOMOIIBIO
UHAYKIIMU U PacCykKJaTh JAEAYKTHBHO, MCIIOJIb30BaTh 0000IIEHNEe U KOHKPETU3AIIHIO,
abcTparupoBaHue u aHaJIOTHUI0, (OPMHUPYET KPEaTUBHOE M KPUTHYECKOE
MBIIIJICHUE.

B xope uzydenus yueOHOro Kypca «Anrebpa u Hadyajia MaTEMaTHYECKOTO aHATTN3a
oOy4aromuecs MoJIy4aroT HOBBIN OMBIT PEIICHUs] MPUKIAIHBIX 33724, CAMOCTOATEILHOTO
MOCTPOCHHSI MAaTEMaTUYECKUX MOJENEH peallbHbIX CHUTYyalluid, WHTEPIIpEeTalluu
MOJIYYCHHBIX PEIICHUM, 3HAKOMATCS C MMPUMEpPaMU MaTeMaTHUYECKUX 3aKOHOMEPHOCTEHN
B MPUPO/IE, HAYKE W UCKYCCTBE, C BBIAAIONTUMHUCS MATEMAaTHUYECKIUMHU OTKPBITUSIMH U UX
aBTOpPAMHU.

VY4eOHbIit Kypc 00J1a1aeT 3HAYUTEIFHBIM BOCIUTATEIHHBIM ITOTEHITUAIOM, KOTOPBIN
peanmu3yeTcss Kak depe3 Yy4eOHBIM Marepual, CHOCOOCTBYIOMIMN (HOPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHUS, TaK U Yepe3 crennuuKy yueOHOM qesTeTbHOCTH, TPeOyIome
MPOJIOJDKUTETFHON KOHIICHTPAIIUM BHUMAHUSA, CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJYYECHHBIA pe3yJIbTarT.

B ocHoBe Merommku oOydeHus anreOpe W HavajaM MaTEMaTHYECKOTO aHaIHM3a
TICKUT IEATCTLHOCTHBIA MPUHITUTT O0yUYEHUS.

B ctpykrype yueOHOTO Kypca «AnrebOpa w Havajla MAaTeMaTHYECKOTO aHAIIA3a»
BBIJICIICHBI CIIEIYIONTNE COACPIKATEITHHO-METOANYECKIE TMHUH: «HrCia 1 BEIYUCTICHUSY,
«Dynkuu u rpadpukn», «YpaBHEeHUs U HepaBeHCTBa», «Hauanma mMaremaTuueckoro
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aHanuza», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COJIEpKATETbHO-METOIUYECKUE
JMHUU W3Y4YaloTCs HA MPOTSHKEHUU JBYX JIET OOyUeHHsS Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHUs, €CTECTBEHHO JOMOJHSAS IPYr Apyra U MOCTENEHHO HACHIIIASICh HOBBIMU
TeMaMHu U pasjaeiamu. J[aHHbIA yueOHBIH KypcC SIBJISIETCS MUHTETPATUBHBIM, MOCKOJBKY
o0beIUHSIET B ce0e coAepKaHNEe HECKOJbKUX MAaTeMaTUYECKUX TUCIUIUIMH, TAaKUX Kak
anredpa, TPUrOHOMETPHUSI, MATEMATUUYECKHUM aHAIN3, TEOPUSI MHOKECTB, MaTeMaTHUUeCKast
noruka u apyrue. [lo mepe Toro kak oOyvaronuecs OBiIaZeBaloT BCE Oosee MHUPOKUM
MaTeMaTH4YeCKUM  amnmapaTtoM, y HHX  [OCJeJoBaTeabHO  (opMuUpyeTcs U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTUYECKYH) MOJCNbh PEabHOM CHUTYaIluH,
NPUMEHATh 3HAHUSI, TOJYYCHHBIE NPH HM3YYCHUU YUEeOHOro Kypca, IJis pelieHus
CaMOCTOSITEIbHO  C(OPMYIMPOBAHHOW  MaTeMaTHYecKod  3ajaud, a  3areM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxaTtenbHO-MeTOAMYECKass JUHUA «Yucna W BBIYMCICHUS» 3aBEpIIacT
(dbopMupoBaHUE HABBLIKOB UCITOIL30BaHUS ICHCTBUTEIBHBIX YHUCEI, KOTOPOE ObLIO HAYaTO
Ha YpOBHE OCHOBHOTO o011ero oopazoBanus. Ha ypoBne cpeanero o0iiero o0pazoBaHus
oco0oe BHMMaHUE yjaessieTcss (OPMUPOBAHUIO HABBIKOB PAIllMOHAJIBHBIX BBIYMCICHUM,
BKJIFOYAIOIUX B C€0s MCIOIb30BaHUE PA3TUYHBIX ()OPM 3aMUCH YUCIIA, YMEHUE JIeTaTh
MIPUKUJIKY, BBITIOJTHSATH NMPUOTMKEHHBIEC BEIYUCIICHUS, OIIEHUBAThH YUCIIOBBIC BHIPAKEHUSI,
paboTaTh ¢ MaTeMaTHUYEeCKHMMH KOHCTAHTAMU. 3HAKOMbIE OOYYarOIIMMCS MHOXXECTBA
HATypalbHBIX, IEJIbIX, PAIMOHAJIBHBIX U JEHCTBUTENBHBIX YHCEN JOMOJHSIIOTCS
MHOKECTBOM KOMIUIEKCHBIX 4HCesl. B KaXa0M M3 3THX MHOXXECTB PaccMaTpUBAIOTCS
CBOMCTBEHHBIE €My chenupuyecKue 3aJadyd U Olepaluu: JeJICHHE Halleno,
ONEpUpPOBAaHUE OCTaTKAaMU Ha MHOXECTBE IIeJIbIX YHucCel, Oco0ble CBOICTBa
paIMOHANIBHBIX W UPPALMOHAIBHBIX YHCEN, apu(MeTHuecKue omneparuu, a TakkKe
U3BJICYCHUE KOPHS HATypalbHOW CTENEHHM Ha MHOXECTBE KOMIUIEKCHBIX YHCE].
brnaromapsi mocienoBaTeIbHOMY PpACIIMPEHUIO Kpyra UCIHOJNb3YeMBIX YUCET U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHHUS JUIsl PEIICHHs Pa3IuYHbIX 3aaad
dopMupyeTcsi mpeacTaBiIeHHE O €IMHCTBE MaTEeMaTUKM KaKk HAayku W €€ pOJIHB
MIOCTPOCHUHU MOJIEJIE peajbHOr0 MHUpa, MIHPOKO UCIHONB3YIOTCS O0000IIeHue U
KOHKpPETHU3ALIUS.

Jluaus «YpaBHEHUS U HEPABEHCTBAY PEATU3YETCs HA MPOTSIKEHUN BCETO O0YUCHHUS
Ha YPOBHE CpeIHEro 001ero o0pa3oBaHus, TOCKOJIbKY B KakoM pasnene [Iporpammbl
MPEAYyCMOTPEHO pENIEHUE COOTBETCTBYIOIIMX 3ajady. B pesynbraTe o0OyUarommuecs
OBJIQJICBAIOT PA3MYHBIMU METOJAMHU PELICHUS PalUMOHANbHBIX, HPPALMOHAIIBHBIX,
MOKA3aTeNbHBIX, JIOTAPU(PMUIECKUX U TPUTOHOMETPUIECKUX YpaBHEHUI, HEPABEHCTB U
CUCTEM, a TaKXke 3ajad, cojepxkamux mnapameTpbl. [lonydeHHblE yMEHHUS MIUPOKO
WCIIOJIB3YIOTCS TIPU MUCCJIETOBAaHNH (DYHKITUH C MIOMOIIBIO TPOU3BOIHOM, MMPU PEIICHUN
MPUKIIAIHBIX 3aJlad W 33/7a4 Ha HaXO0XJEHUE HAWOOJbIIUX M HAUMEHBIIMX 3HAYEHUM
dbynkuun. [laHnHas colepxareiabHas JUHUSA BKJIOYaeT B ceOs Takke (HopMUpOBaHUE
YMEHUM BBINOJHATH pacu€Thl 1O QopmyrnaMm, npeoOpa3oBaHus paMOHAIBHBIX,
UPPAIMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKKe BbIPAKEHUH,
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colepKamMx creneHd W jorapudmsel. biarogaps u3ydeHuro anreOpanyeckoro
Marepuajia NPOUCXOAUT JajlbHEWIlIee pa3BUTUE aJTOPUTMUYECKOTO U aOCTPAKTHOIO
MBIILIEHUS 00y4YarouXcsi, POPMUPYIOTCS HABBIKU AETYKTUBHBIX PacCy ACHHM, paOOThI
C CUMBOJIbHBIMU ()OpMaMH, MPEACTABICHHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJE
paBEeHCTB M HepaBeHCTB. AureOpa mnpennaraetr 3(Q(EKTUBHbIE HMHCTPYMEHTHI IS
peleHns MPaKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HATJIAIHO JEMOHCTPUPYETCBOU
BO3MOKHOCTH KaK S3bIKa HAyKH.

CopepxarenbHo-MeToANYeCcKass JuHUA  «DPyHKUMU U rpaduKu»  TECHO
NeperieTaeTcsl ¢ APYruMu JUHUSMU Y4eOHOro Kypca, MOCKOJIIbKY B KAKOM-TO CMBICIIE
3a1a€T  IOCIENOBATEIIBHOCTh  M3Y4YeHUs  Marepuana. M3ydeHue  CTENEeHHOW,
NOKa3aTeabHOM, JIorapudMUUecKO U TPUTOHOMETPUUECKUX (PYHKIUU, UX CBOMCTB U
rpaduKoB, UCIIONIB30BaHNE PYHKUIMN JIs1 peIeHuUs 33714 U3 IPYTUX YYeOHBIXIIPEIMETOB
Y PEaJIbHOM JKU3HU TECHO CBA3aHO KAK C MAaTEMATHYECKUM aHAJIN30M, TaK U C PEIICHUEM
ypaBHEHHI U HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMaHUE yAeisieTcs: GOpMUPOBAHUIO
YMEHHS BbIpakaTh (POPMYJIaMH 3aBUCHMOCTH MEXIY pa3IUYHBIMH BEJIMYMHAMH,
UCCIIEIOBATh TOJNYYeHHbIE (PYHKIUH, CTpOUTh uUX Trpaduxku. Martepuan 3ToM
COJIEpKAaTENbHON JIMHUM HAlEJEH Ha pa3BUTHE YMEHUN W HABBIKOB, MO3BOJISIOIIMX
BBIP@XKaTh 3aBUCUMOCTH MEXJY BEJIMYMHAMHU B pazIu4YHOU (opme: aHAIUTUYECKOM,
rpaguyeckoil U caoBecHO. Ero uzyuenue cnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBILUIEHHUS, CTIOCOOHOCTU K 0000IEHUI0 U KOHKPETU3AIMH, UCIOJIb30BaHUIO AaHAJIOTUH.

CopnepxarenpHass nuHusA «Hawama MaTeMaTH4ecKoro aHain3a» IO03BOJIAET
CYLIECTBEHHO pACIIUPUTH KPYI KakK MaTeMaTH4YEeCKMX, TaK W IPUKIAAHBIX 3a1ad,
JOCTYMHBIX 00YyYarOIMMCsl, TAK KaK Yy HUX MOSIBJISIETCS BO3MOXHOCTb CTPOUTH I'padUKH
CJIOKHBIX (DYHKLUH, ONpeAesaTh UX HauOOJbIINE U HAUMEHBIINE 3HAUEHUS, BEIYUCIIATD
wiomaay Guryp u o0bEMBI TeJ, HAXOAUTh CKOPOCTH U YCKOpEHHUs mpoueccos. JlaHHas
COJZIepIKaTeIIbHAs JIMHUA OTKPBIBAET HOBBIE BO3MOKHOCTH IIOCTPOCHMSI MaTEMAaTUYECKUX
MOJCJIE pEAIbHBIX CHUTYyallMd, II03BOJAECT HAXOAUTb HAWIIy4lllee pELICHUEB
OPUKJIAJHBIX, B TOM 4YHUCJIE COLHUAJIBHO-D)KOHOMHYECKHUX, 3aJadyax. 3HAKOMCTBOC
OCHOBaMH MAaTE€MaTHYECKOr0 aHajliMu3a CIIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTO,
(opManbHO-JIOTUYECKOTO M KPEaTUBHOTO MBILIUICHHS, (OPMHUPOBAHUIO YMEHUH
pacro3HaBaTh NPOSABICHUS 3aKOHOB MAaTEMAaTHKH B HAyKe, TEXHUKE U HCKYCCTBE.
OOyuaromuecss y3HalOT O BBIJAIOMIMXCS pe3yJjbTaTaX, MOJYYEHHBIX B XOJE pPa3BUTHUA
MaTeMaTUKH Kak HayKH, U 00 UX aBTOpaXx.

CopeprxarenbHO-METOANYECKasT TUHUSA «MHOXKECTBa U JIOTHKA) BKIIOYAET B Ce0s
AJIEMEHTHI TEOPUHA MHOKECTB U MAaTEMATHYECKOM JIOTUKHU. TE€OpETUKO-MHOKECTBEHHBIE
IIPEACTABICHNAs IPOHMU3BIBAIOT BECh KYypC INKOJBHOM MATEMaTHKUM M IPEeIararor
Hanbosee yHHMBEpPCAJIbHBINH S3bIK, OOBEAMHSAIONIMN BCE pa3lieibl MaTeMaTHUKH H €&
IIPUJIOKEHNUM, OHH CBA3BIBAIOT Pa3HbIC MATEMAaTUYECKUE AUCLUIIIIMHBI U UX IPWIOKECHHS
B enuHoe uenoe. [loaToMy BakKHO JaTh BO3MOYKHOCTh OOYyYaroleMycCsi IOHUMAaThb
TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHONM MAaTEMAaTHKU M UCIIOJIB30BATh €r0
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JUTSL BBIPQXKEHUSI CBOUX MBbICEH. JIpyruM BaskKHBIM MPU3HAKOM MATEMAaTHKU KaK HAyKU
cleayeT Mpu3HATh CBOWMCTBEHHYIO €M CTpPOrocTh OOOCHOBaHUW U  CIIEIOBAaHHE
OMpEeNIeIEHHBIM TpPaBUIaM TOCTPOCHHS JOKa3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTaMHU
MaTeMaTU4YeCKOM JIOTUKKM  CIIOCOOCTBYET  Pa3BUTHUIO  JIOTHUYECKOTO  MBIIIJICHUS
o0ydJaromuxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYXKACHUS HAa OCHOBE JIOTHYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTUUECKOTO MBIIIICHUSI.

B yueOHOM Kypce «Anredpa u Hayajia MaTeMaTHYeCKOTO aHaIN3ay MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYECKOTO MOJICIIUPOBAaHUS, KOTOPhIE MPU3BaHBI CIIOCOOCTBOBATH
(GbopMUPOBaHUIO HABBIKOB MOCTPOCHUS MOJEJIECH peadbHBbIX CUTYyaIllMi, UCCIICIOBAHUS
ATUX MOJIeJIe ¢ TOMOIIBI0 ammapara ajireOpbl M MaTeMaTH4YeCKOro aHallu3a,
UHTEpIpETAIlMU TOJYYSHHBIX pE3yJbTaTOB. Takue 3aJaHusi BIUIETCHBl B KaXKJIbIH U3
pa3lesioB NIpOorpaMMbl, TOCKOJIBKY BECh MaTephall y4yeOHOro Kypca IIHPOKO
UCTIONIB3YETCS IS pCeIIeHHWs] TPUKIAIHBIX 3anad. [lpuw  permieHud  peanbHBIX
PaKTUYECKUX 3a7a4 00ydJaroIIruecs pa3BUBaIOT HAOIIOAATEILHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, abCTparupoBaTbCsl, HCIOJb30BaTh aHAJOTHIO, O0000IaTh U
KOHKPETU3UPOBaTh MpodieMy. [ledarenbHOCTh 10 (DOPMUPOBAHUIO HABHIKOB PEIICHUS
NPUKJIAIHBIX 3aJlad OpraHU3yeTcsl B MPOIECCEe M3YYEHHUs BCEX TeM y4eOHOro Kypca
«Anrebpa u HavaJla MAaTEeMaTUIECKOTO aHAIIU3a.

Ha wm3ydenue ydyeOHOro kypca «AnredOpa W Hadajla MaTEMaTHYECKOTO aHaH3ay
otBoautTcs 272 4daca: B 10 knacce — 136 yacoB (4 yaca B Hegento), B 11 kmacce — 136
vacoB (4 yaca B HEJEITIO).

COJEPXAHME OBYUYEHUA
10 KJIACC

Yucaa 1 BbIYMCICHUS

Panvonanpabie uuciaa. OOBIKHOBEHHBIE M JIECATUYHBIE JApPOOH, TMPOICHTHI,
OeckoHeuHbIe nepuoandeckue Apoou. [Ipumenenne npodeit U MPOIEHTOB JJIs PEIICHUS
MPUKJIAAHBIX 3a]1a4 U3 PA3JIMYHBIX OTPACICH 3HAHUM U PEAIbHOMN JKU3HH.

JlelictBuTENbHBIE ~ YHMCHa.  PalMoHanmpHblE W UPPALMOHAIBHBIE  4YHCIA.
Apudmernyeckue onepanuu ¢ IeMCTBUTEIBHBIMU YnicIaMu. MOayib JeHCTBUTEILHOTO
quclia U ero cBoricTBa. [IpubmmkEHHbBIE BRIYMCICHUS, TIPABUIIA OKPYTJICHHS, IPUKHUIKA U
OLICHKA PE3yJIbTaTa BHIYMCICHUM.

Crenenb ¢ neiasM nokasareieM. bunom Hprotona. Mcmosb3oBanue mOAXOAAIEN
GbopMBI 3amHcCH JAEUCTBUTENBHBIX YHCEN ISl PEIICHUs TMPAKTHYECKHX 3aJad M
MPEICTABICHUS JAHHBIX.

ApudmeTnyecknii KOpeHb HATYypPaIbHOW CTETICHH M €TO CBOWCTBA.

CreneHb C  palMOHalbHBIM  TIOKa3aTeleM U €€  CBOWCTBA, CTENEHH C
JNEUCTBUTEIIBHBIM IOKA3aTEIIEM.

Jlorapupm uymcna. CsoiictBa norapudma. JlecsiTuuHble U HaTypajbHbIE
norapu@mel.
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CuHyc, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIOBOIO aprymMeHTa. ApKCHUHYC,
APKKOCHHYC M ApKTaHI'E€HC YHCIOBOTO apryMEHTa.

YpaBHEHHUs U HEPABEHCTBA.

ToxzaecTBa U TOXAECTBEHHbIE IPEOOpa30oBaHus. YpaBHEHHUE, KOPEHb YPaBHEHHUS.
PaBHOCWIIBHBIE ypaBHEHHMsI W ypaBHEHUsA-ciaeAcTBHUs. HepaBeHCTBO, pelleHHe
HEPABEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS ILENbIX U JIpOOHO-pAallMOHAIBHBIX YpaBHEHUH U
HEpPaBEHCTB. MHOIOWIEHBI OT OJJHOU NIEPEMEHHOM. [[ejleHne MHOrowieHa Ha MHOTOYJICH
c octatkoM. Teopema be3y. Muorowiens! ¢ neiasiMu kodddunnentamu. Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BHIPAXKEHHUH, COJEPIKALIUX CTEIIEHU U KOPHHU.

HppaumonaneHpie ypaBHeHHsA. OCHOBHBIE METOJbl PELICHHS HWPPALMOHAIBHBIX
YPaBHEHUM.

[lokazarenbHble ypaBHEHHs. (OCHOBHBIE METOAbBl pELICHHS MOKAa3aTEJIbHBIX
YPaBHEHUM.

[IpeoGpazoBanue BbIpaKEHUH, COJIEPKAIIUX JIOTApUPMBI.

Jlorapudgmuyeckue ypaBHeHUs. OCHOBHBIE METOAbI PEIICHUS JIOTapU(PMHUUECKUX
YPaBHEHUM.

OcHoBHBIE TPUTOHOMETPUYECKUE bopMyIbI. [Ipeo6GpazoBanue
TPUTOHOMETPUUECKHUX BBIPAKEHUN. PellieHne TpuroHoMeTpuIeCKUX YypaBHEHUM.

Pemenne cucteM nMHENHBIX ypaBHEHUM. MaTpuila CUCTEMBI JIMHENHBIX YPABHCHUH.
OnpenenuTens MaTpUIlbl 2X2, €r0 FT€OMETPUYECKHI CMBICI U CBOMCTBA, BEIUUCICHUE €TI0
3HAYEHUsI, IPUMEHECHUE OIPEIEIIUTENS ISl PELICHUS CUCTEMBbI JIMHEUHBIX YPaBHEHUM.
Pemienue npuknagHbIX 3amad ¢ IIOMOLIBIKO CUCTEMBl JIMHEHMHBIX YpPaBHECHUH.
HccnenoBanne mocTpO€HHOW MOJIEIIH C TIOMOIIBIO MATPUIL U ONIPEACITUTENEH.

[TocTpoeHne wmareMaTUYEeCKUX MOJECIEH pPEaJbHOM CUTyallud C TOMOIIBIO
YpaBHEHUN W HEpaBEHCTB. [IpuMeHEeHHE ypaBHEHHMHW W HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3IUYHbIX 00JIacTell HayKu U pealbHON KU3HHU.

DOyHKUNH U TPAPUKH

OyHkius, crnocoObl  3amanus  (QyHknuu. B3aumHO o00patHble  (DYHKIUH.
Kommnozunmst pyukmuii. ['paduk dpyHkiuu. DneMeHTapHbie Tpeodpa3zoBaHus rpadukoB
byHKIH.

OO6mactp ompefeneHuss W MHOXECTBO 3HaueHWd QyHkiuu. Hymm dyHKIuu.
[IpomexxyTku 3HakomocTossHCTBA. UETHBIe W HeuéTtHble (QyHkuuu. Ilepuomndeckue
bynkuu. [IpoMexxyTkn MOHOTOHHOCTH (QYHKITUU. MaKCUMyMbl U MUHUMYMBI ()yHKITHH.
Haubonpmiee n HaumeHsbIee 3HaUeHUsT (QYHKIIMHA HA TIPOMEXKYTKE.

JluneliHasi, KBaapaTU4yHass W APOOHO-IMHEHHAs (QYHKIUH. OJIEMEHTapHOE
WCCJIeIOBAHNE U MTOCTPOEHUE UX TPAPUKOB.

CrenieHHass GyHKIMS C HaTypajdbHBIM W IETbIM Tokazarenem. EE cBoiicTBa m
rpadguk. CpoiicTBa U rpaduk KOpHsS N-0il CcTENeHW Kak (PYHKUUU OOpaTHOU CTerneHu
C HATYPaJIbHBIM ITOKA3aTEIEM.
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[lokazarenbHass u Jjorapupmuyeckas (YHKLUHUHA, UX CBOHCTBA M TpapuUKH.
Hcnonb3oBanue rpaukoB (PYHKIUI 17151 pelIeHUs YpaBHEHUH.

Tpuronomerpuueckas OKpyKHOCTb, ONPEAEICHUE TPUTOHOMETPUUECKUX (PYHKIUN
YHUCJIOBOT0 apryMEHTA.

@OYHKIMOHAJIbHBIE 3aBUCMMOCTH B PEAJIbHBIX MIpolLeccax U sBieHUsX. ['paduku
pEANBHBIX 3aBUCUMOCTEMN.

HayvaJjia maTeMaTH4eCcKOro aHa/1u3a

IlocnenoBaTeapbHOCTH, CcHOCOOBI  3aJaHus  IIOCJICAOBATENbHOCTENH. MeTox
MaTeMaTUYEeCKOM HMHAYKIUU. MOHOTOHHBIE W OIPaHUYEHHBIE I10CJIECI0BATEIBHOCTH.
HcTopurs BOSHUKHOBEHHUSI MAaTEMAaTHYECKOTO aHAIM3a KAaK aHaidn3a OeCKOHEYHO MajbIX.

Apudmernyeckas U TeOMeTpUYecKas Mporpeccuu. beckoHeyHo yObIBaroImast
reoMmerpuyeckass mnporpeccusi. CymMma OECKOHEYHO YOBIBAaIOUIEH TI'€OMETpUYEeCKON
Iporpeccuu. JIMHEMHBIM M DKCIIOHEHUUAIBbHBIN pocT. Yucino e. dopmyiia CIOXKHBIX
IpOLEHTOB. Mcronp30BaHue NMPOrpeccuu Uisl peleHUs peallbHbIX 3a7a4 IPUKIaIHOTO
Xapakrepa.

HenpepoiBable QyHkunu 1 ux cBoiictBa. Touku paspbiBa. ACUMITOTHI rpaduKOB
¢ynkiui. CoiicTBa (DYHKIMII HEMpEephIBHBIX HAa OTpe3ke. MeToa HHTEpBalIOB IS
pemieHusi HepaBeHCTB. [IpuMeHeHue CBOMCTB HENPEPHIBHBIX (PYHKIUN I pelIeHus
3a/1ad.

IlepBast u Bropas mpousBojaHble (yHKuMU. OmnpeseneHue, reoMETpUUECKUd U
(u3nyecKuil cMbICI IPOM3BOJHON. Y paBHEHHE KacaTelIbHOM K rpaduKky QyHKLIUN.

[IpousBoanble 3neMeHTapHbIX (QyHKkumi. [Ipous3BogHas CyMMbl, HpPOU3BEACHMUS,
YAaCTHOTO U KOMITO3UIIUHU (YHKIIHUI.

MHo:xecTBA U JIOTHKA
MHOX€ecTBO, onepauuyd HajJ MHOXKECTBAMHU U MX CBoicTBa. [[narpammsl Ditnepa—
Benna. IIpuMeHeHre TEOPETHKO-MHOKECTBEHHOIO ammapara JJjisi ONMHCAHUSl peallbHbIX
IPOIIECCOB U SIBJICHU, MPU PEIICHUH 33/1a4 U3 IPYTUX YUYEOHBIX MPEIMETOB.
Onpenenenue, Teopema, CBONCTBO MAaTeMaTHYECKOTO OOBEKTa, CIIEICTBHUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIE YPAaBHEHUS.

11 KJIACC

Yucia v BbIYMCJICHUS
Harypanbhubie u nensie ynucna. [I[puMeneHne npu3HakoB JE€IUMOCTH LIEJIBbIX YUCET,
HanOonbImi 00muii gemmrensd (nanee — HOJl) m HaumeHbIee obmiee KpaTHoe (nanee —
HOK), octatkoB o Mojyito, anroputMa EBKiiMa 11l perieHus 3aa4 B 1eJIbIX YHCIIax.
Kowmmnekcnpie uncna. AnreOpandeckas W TPUTOHOMETpHUUYECKas (OpPMBI 3amUCH
KOMILUIEKCHOTO uuciia. ApudMmervueckue ornepauud ¢ KOMIUIEKCHBIMU YHCIaMH.
N3o00paxenne KOMIUIEKCHBIX YUCETI HAa KOOpAMHATHOM riockoctu. @opmyna Myaspa.
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KopHu n-oii cTenenn 3 KOMILDIEKCHOTO 4ucia. [IpuMeHeHne KOMIUIEKCHBIX YHCEIT JJIS
perieHus GU3NUECKUX U TEOMETPUUECKUX 3a/aY.

YpaBHeHHUs U HEPABEHCTBA

Cuctema U COBOKYIIHOCTh YPAaBHEHUN M HEPABEHCTB. PaBHOCWIIBHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUA. PaBHOCUIIBHBIC HEPABEHCTBA.

OTt60p KOpHEHN TPUTOHOMETPUYECKUX YPaBHEHUU Cc IIOMOIIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTU. PelieHre TpuroHoOMeTpuYECKUX HEPABEHCTB.

OcCHOBHBIE METObI PELICHHS TOKA3aTEIbHbIX U JIOrapU(PMUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALTMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METOABI PEUIEHUS CHUCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
UppalMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUYECKUX YPABHEHUN.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMETPAMMU.

[IprMmeHeHue ypaBHEHHUM, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX3a4a4
M 3aJa4 M3 PA3IMUHBIX oOJlacTeld HAayKd W peallbHOM JKU3HU, WHTEPIpETaIUs
IIOJIy4YE€HHBIX PE3YJIbTAaTOB.

DyHKIUHN U TpaPuKH

I'padpux xomnozumuu Qyukiuil. ['eomerpuueckue o0pa3bl ypaBHEHUH U
HEPaBEHCTB Ha KOOPAMHATHOM IUIOCKOCTH.

Tpuronomerpuueckue GpyHKLUNN, UX CBOWCTBA U TpapUKH.

I'padnyeckue MeTonbl pelieHUs] YpaBHEHUM U HEpaBeHCTB. | paduuecknue MeTObI
peleHus 3a1ay ¢ napaMeTpaMHu.

Hcnonp3oBanue rpadukoB (yHKUMNH JUIsI  HMCCIEAOBAaHUS  IPOLECCOB U
3aBHCHMOCTEH, KOTOPbIE BOZHUKAIOT IIPU PELLICHUH 33a]1a4 U3 IPYTUX YUeOHBIXIIPEIMETOB
Y PEATbHOU KU3HU.

Havana maTteMaTu4ecKoro aHnajamnsa

[IpuMeHeHne TPOU3BOTHON K HCCIETOBaHMIO (YHKIIMH HAa MOHOTOHHOCTh H
sKcTpeMyMbl. Haxosknenne HamOOJbIIEr0 W HAWMMEHBIIETO 3HAYE€HWUW HENpPEpHIBHOU
(GyHKIIMU Ha OTPE3KE.

[IprMeHeHne npou3BOIHON U1l HAXO0XKIECHUS HAWITYYIIEr0 PEIICHUS B IPUKIIAIHBIX
3aavuax, A OMpeeJIeHUs] CKOPOCTH U YCKOPEHUS Mmpoliecca, 3aJaHHOro (hOpMyYIIoi UiTn
rpaduxom.

[lepBooOpa3Has, OCHOBHOE€ CBOMCTBO  TepBoOOpa3HbIX.  [lepBooOpa3HbIe
aneMeHTapHbIX QyHKIMHA. [IpaBuiia Hax0XKaeHUS TIEPBOOOPA3HBIX.

Nuterpan. I'eoMmeTpuyeckuil CMBICI HWHTETpaJia. BbplYMCIEHHE ONpenenéHHOro
uHTerpana no gopmyne Hetorona—Jleibnua.

[Tpumenenne wHTErpana i HaXOXKISHUS TUIOMAAeH TIOCKUX GUryp U 00bEMOB
r€OMETPUUYECKHUX TEIL.

[Ipumepsr  pemenuid  auddepeHManbHbIX  ypaBHEHUW. MaTeMatuueckoe
MOJIETUPOBAHUE PEATbHBIX MPOLIECCOB C MOMOILBIO UG DEepeHIINaANTbHBIX YPAaBHEHUH.
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NPEAMETHBIE PE3YJIbTATBI

K koniy o0yuenus B 10 kiacce oOy4daromuiicss HOJYy4UT CAEAYIOIINE IPEAMETHBIE
pE3yJIbTATHI IO OTAEIBHBIM TeMaM (enepanbHON pabouell mporpaMMbl yueOHOTo Kypca
«Anredpa 1 Hauana MaTEMaTHYECKOTO aHAIN3a»:

Yuciia ¥ BIYUCICHUSA:

CBOOOJIHO  OMEPUPOBATh IMMOHATHUSAMU: PAIUOHAIBHOE YHCIO, OECKOHEUYHas
nepuoandecKas Apook, IPOLEHTHI, UPPAIMOHATLHOE YUCII0, MHOYKECTBA PAllMOHATBHBIX
Y JICUCTBUTEIILHBIX YUCEN, MOJYJIb AEUCTBUTEIILHOTO YHCIIA;

OPUMEHATH IpOoOU W MPOIEHTHI JIJIs PEIICHUs MPUKIAIHBIX 3a7a4 U3 Pa3InyHbIX
OTpaciiell 3HaHUU U PeaJbHOU KU3HU;

NPUMEHATh NPUOTMKEHHBIE BBIYMCICHUS, NpaBUiIa OKPYIJICHHS, NPUKUIKY U
OIIEHKY pe3yJIbTaTa BbIUUCIICHU;

CBOOOJTHO ONEpPUPOBATH MOHSATUEM: CTETIEHb C LIEJbIM MTOKa3aTeIeM, UCIIOIb30BaATh
MOAXOAAIIYI0 OpMY 3aITUCH ACHCTBUTEIBHBIX YHCEI JJISl PEIICHHS MPAKTUYECKUX 3a/1a4
U TIPEJICTABJICHUS JAHHBIX;

CBOOOJIHO ONEPUPOBATh TOHATHEM: apUPMETHUYECKUA KOPEHb HATypaIbHOM
CTEICHU;

CBOOOJIHO OMNEPUPOBATh TOHSATHEM: CTENECHb C PAIMOHAIBHBIM TOKA3aTeNIeM;

CBOOOTHO OTIEPUPOBATH MOHATUSIMH: JIOTapU(PM YuCIa, 1eCATUYHBIE U HATypaIbHbIC
norapudmer;

CBOOOJTHO OMEPUPOBATH TMOHATUSMH: CHHYC, KOCHHYC, TaHTE€HC, KOTaHTEHC
YUCIIOBOI'O Apr'yMEHTa;

ONEPUPOBATh MOHATHUSIMHU: APKCUHYC, ApPKKOCMHYC M apKTaHT€HC YHUCIOBOTO
apryMeHTa.

YpaBHeHUs1 1 HEPABEHCTBA:

CBOOOJTHO OMNEPUPOBATH TMOHSATUSMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPAaBHEHUS U YPAaBHEHUSI-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

PUMEHSTH Pa3TUYHBIC METOIBI PEIICHUS PAIIIOHATFHBIX U IPOOHO-pAIlMOHATBHBIX
YpPaBHEHUW, MPUMEHSITh METOJI HHTEPBAJIOB ISl PELICHHS] HEPABEHCTB;

CBOOOJHO OMEPUPOBATH TMOHATUSMH: MHOTOYJIEH OT OJHOW TMepeMEHHOM,
MHOTOWICH C IeJbIMU KOd(puimeHTaMu, KOpHH MHOTOWICHA, MPUMEHATH JIeTICHUE
MHOIO4WI€Ha Ha MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera nisa pemenus
3a7a4;

CBOOOJTHO OMEPHPOBATH TMOHSATUSMU: CHCTEMa JTUHEHWHBIX ypaBHEHHM, MaTpUIIa,
ONPEICIIUTENh MATPHUIIBI 2 X 2 U €ro TEOMETPUYECKUIN CMBICII, UCIIOJb30BaTh CBOMCTBA
OTpeNeNnuTeNs 2 X 2 sl BBIYUCICHHUS €r0 3HAYCHUS, MPUMEHSTh OMPEACTUTENH IS
pELICHUs CHCTEMBl JIMHEWHBIX YpPAaBHEHUW, MOJEIUPOBATH PEATbHBIE CUTYALMH C
MIOMOIIBK) CHUCTEMBI JIMHEHMHBIX YpPaBHECHUH, UCCIEAOBAaTh IMOCTPOCHHBIE MOJIEIU C
MIOMOILBIO MATPHI] U ONPEECIUTENIEN, UHTEPIIPETUPOBATH MOJYYEHHBIN PE3yJIbTaT;

WCIIOJIb30BaTh CBOMCTBA ICUCTBUI ¢ KOPHSAMM JJIsS Pe0Opa30BaHUs BEIPAXKCHUM;
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BBIMOJHATHh MpPeoOpa3oBaHUsl YHMCIOBBIX BBIPAKEHHUH, COAEp)KAUIUX CTEHEHU
C PaLlMOHAJIBHBIM I10Ka3aTEIIEM;

UCII0JIb30BaTh CBOMCTBa JorapupmoB 1isi mpeoOpa3oBaHUs JOTapUPMUUYECKUX
BBIPAKCHUU;

CBOOOJHO OMNEpUpPOBaTh MOHATUSAMH: HPPALMOHAIBHBIC, IIOKa3aTeJIbHbIE U
Jorapu(pMUYECKUe YpPaBHEHMS, HAXOJUTh HMX PEUICHUS C MOMOLIBIO PABHOCHIBHBIX
[IEpEXO0J0B UJIN OCYLIECTBIIA IPOBEPKY KOPHEH;

OPUMEHSITh OCHOBHBIE TPUTOHOMETpUYECKHe (OpMyJbl s MpeoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAKCHUN;

CBOOOJTHO ONEpPUPOBATH MOHIATHEM: TPUTOHOMETPUUECKOE ypaBHEHHE, TPUMEHSTh
HeoOXoauMble (QOpPMYNbl JJii PEIIEHUST OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKHUX
YPaBHEHUM;

MOJIEIMPOBATh pPealIbHble CUTYallud Ha fA3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHUs, HEPAaBEHCTBA II0 YCJIIOBUIO 3aJayM, UCCIEL0BAaTh IIOCTPOCHHBIE MOCIIH
C MCIIOJIb30BAHUEM allllapara anareopsl.

DyHKIUM U rpadukn:

CBOOO/IHO OIEPUPOBATh TOHATUSAMHU: (YHKIHSA, CIMOCOOBI 3amaHust (QYHKIUH,
B3aMMHO 00paTHble (YHKIMH, KOMIO3UIUS (DyHKIMMA, rpaduk (YHKIUHU, BHIMOIHSATH
AJIEMEHTapHble peoOpa3zoBaHusl rpapuKoB QYHKIH;

cBOOO/IHO ONEPUPOBATH MOHATUAMU: 00JI1aCTh ONPEAEICHHUS U MHOXKECTBO 3HAUEHUI
(GyHKIMH, HYIU QYHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOIHO  ONEpUpOBaTh MOHATUAMU: UETHbIE M  HEU€THbIE  (DyHKIUH,
nepuoanyeckue (QYHKIMM, NPOMEXKYTKH MOHOTOHHOCTH (YHKIUH, MAaKCUMYMBbI H
MUHUMYMBbI (QYHKIIMHM, HAUOOJIbIlIee U HaUMEHbIlIee 3HaUYeHHE (PyHKIIUU Ha IPOMEXKYTKE;
CcBOOO/IHO ONIEPUPOBATH NOHATUSAMU: CTENEHHAS (QYHKIUS C HATYPaAJIbHBIM U LIETIBIM
nokaszaTeneM, rpaduk CTeneHHON (YHKUMU C HATypajbHBIM M IIEJIBIM IOKa3aTelieM,
rpaduk KOpHS N-OM CTemeHW Kak (YHKIMM OOpATHOM CTENEHH C HaATypalbHBIM
HoKa3aTesneM;

OTIepUPOBATh MOHITUIMMU: JIMHEWHAsA, KBaJpaTU4Has U APOOHO-IMHEHHAs PyHKINH,
BBINOJIHSTH 3JIEMEHTAPHOE UCCIIEeI0BaHUE U TIOCTPOCHUE UX IPa(UKOB;

CBOOO/IHO OINEpPUPOBATh MOHATHSIMH: TOKa3aTelbHas W JIorapupMuuecKas
(byHKITMH, UX CBOMCTBA M TPa MK, UCTIONH30BATh UX TPAPUKU I PEIICHUS YPaBHEHUI;
CBOOOJIHO  OMEpUPOBATH  MOHATHSAMH: TPUTOHOMETPHUYECKAs  OKPYKHOCTD,
oTpeseseHIe TPUTOHOMETPUUYECKUX (DYHKIIMNA YHCIOBOTO apryMEHTa;

UCTOJIb30BaTh TPAPUKU PYHKIMHI TSI UCCIETOBAaHUS MPOIIECCOB U 3aBUCUMOCTEN
IpU PElICHUH 337ad U3 APYTruX y4eOHBIX MPEIMETOB U PEaJbHOW KU3HU, BBIPAXKaTh
(dopmMynamMu 3aBUCUMOCTH MEXAY BETUYHMHAMU;

Hayvayia MmaTeMaTH4ecKOro aHaJm3a:

CBOOOJIHO OMNEPUPOBATH MOHATHUSAMU: apudMeTHdecKkass U TreoMeTpudecKas
nporpeccusi, O€CKOHEYHO YyObIBaroIasi Te€OMETpUYEcKas MpOrpeccusi, JIMHEHUHBIM U
AKCIOHEHIMANBHBIA pOCT, (JOpMyJia CIOXKHBIX MPOLEHTOB, UMETh MPECTABICHUEO
KOHCTAHTE;
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HCITI0JIb30BaTh MPOTPECCUU JIJISl pELIEHUS peabHbIX 3a7a4 IPHUKIAIHOTO XapaKTepa;

CBOOOIHO OIEpPUPOBATh IOHATUSAMU: IIOCIEAOBATEIBHOCTb, CIIOCOOBI 3aJaHus
MOCJIEIOBATENBHOCTEN, MOHOTOHHBIE U OFPAaHUYEHHBIE TIOCIE0BATEIBHOCTH, TOHUMATh
OCHOBBI 3ap0’KJI€HUSI MAaTEMATUYECKOr0 AHAJIN3a KaK aHalIu3a OECKOHEYHO MAJIbIX;

CBOOOJHO OMNEpUPOBATH MOHATHSAMHU: HENpPEpPbIBHbIE (DYHKIUHU, TOUYKU pPa3pbiBa
rpaduka GQyHKINH, ACUMOTOTHI rpaduka PyHKIINH;

CBOOOJHO OIEpUpOBaTh MOHATHEM: (YHKUHUSA, HENpEepbIBHAs Ha OTPE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIMHI JJIsl pelIeHUs 3a/1ay;

CBOOOJHO OMepUpOBaTh MOHSATUAMM: MEpBas U BTOpas MPOU3BOJHBIC (YHKLIMH,
KacarejbHas K rpaduKy QyHKUUU;

BBIUUCIISITh MPOU3BOJHBIE CYMMBbI, MPOU3BEICHUSI, YACTHOTO U KOMIIO3UI[MU JBYX
(GyHKIUH, 3HaTh MPOU3BOAHBIC PJIEMEHTAPHBIX (PYHKIUH;

UCII0JIb30BaTh T€OMETPUUYECKUN U (PU3NYECKUN CMBICI TIPOU3BOIHOM ISl pelIeHus
3ajad.

MHo:kecTBa 1 JIOTHKA:

CBOOOJIHO OIEpUPOBATH MOHSATHUSMH: MHOXKECTBO, OMEpPAIMH HaJl MHOXKECTBAMU,

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM amIapar JJisl OMKUCAHUS PEAbHBIX
IIPOIIECCOB U SBJICHUH, TIPU PEIICHUH 3a7a4 U3 JPYTUX YUCOHBIX MTPEIMETOB;

CBOOOJIHO  ONEpPUPOBATh IOHATHSAMU: OIpeJeieHne, TeopeMa, ypaBHEHHE-
CJICJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, J10Ka3aTeIbCTBO, PaBHOCHJIHHBIC
YpPaBHEHUSI U HEPABEHCTBA.

K konity oOyuenus B 11 kiaacce o0yJaromuiics MOJIy9IUT CICITYIOIIHE TPEIMETHBIC
PEe3yIBTATHI IO OT/ACIBHBIM TeMaM ¢eepanbHol paboueli mporpaMMbl y4eOHOT0 Kypca
«Anrebpa 1 HavaIa MaTeMaTHYECKOTO aHAJIH3a:

Yucnaa 1 BBIYUCTICHUSA:

CBOOOJTHO OMEPHUPOBATH MOHATUSMU: HATYPAIbHOE U I1€J0€ YHUCIO0, MHOXKECTBA
HATypPAJIbHBIX U LIEJIBIX YHCEJI, UCII0JIb30BAaTh MPU3HAKU JEIUMOCTH Lenbix uncen, HOJ
1 HOK HatypasibHBIX yMcen A peleHus 3aa4, IpUMEHATh alroput™ EBkinaa;

CBOOOJTHO OTIEPUPOBATH MOHATHEM OCTATKa IO MOJYJIIO, 3alMChIBATh HATypaIbHbIC
YUCJla B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOJHO OMEpUPOBATh TMOHATUSMH: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMITJIEKCHBIX YHCEJ, MPEICTaBIsATh KOMIUIEKCHBIE 4YHCIa B alreOpandyeckod u
TPUTOHOMETPUYECKON (OpMe, BBITIONHATh apUPMETUUECKHE ONEpAH C HUMH U
M300pakaTh Ha KOOPIMHATHOMN TUIOCKOCTH.

YpaBHeHUs] M1 HEPABEHCTBA:

CBOOOJTHO OMEpUPOBATh TMOHATHUSMU: HUPPAMOHAIBHBIC, IMOKAa3aTEIbHBIC W
norapuMuUYECKre HEPaBEHCTBA, HAXOJUTh UX PEIICHUS C MOMOIIbI0 PAaBHOCHUIIBHBIX
IIEPEX0/I0B;

OCYILIECTBIISITH OTOOP KOPHEH MpU PEIIEHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;
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CBOOOJTHO ONEPUPOBATH MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSTh
HEeoOXonuMble (OPMYJbl JJii PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB;

CBOOOJTHO OINEpUPOBATh MOHATHUSIMU: CHUCTEMA WU COBOKYIIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIBHBIE CHUCTEMBI WU CHUCTEMBI-CIEICTBUS, HAXOAUTH PELICHHUS
CUCTEMBl W COBOKYNHOCTEM palMOHAIBHBIX, WPPALMOHAIBHBIX, IOKA3aTEJIBHBIX H
norapu(MUYECKUX YPAaBHEHUN U HEPABEHCTB;

pemarh paluoHalbHbIe, UPPALMOHAIbHBIE, MTOKa3aTeNbHbIE, Jorapu(pMUIecKue U
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJIEPKALIUE MOAYJIN U NTapaMETPHI;

OPUMEHSTH TpaduuecKkre MeTOIbl AJi pElIeHHs] YpaBHEHUN U HEPaBEHCTB, a TAKXKe
3a/1a4 ¢ IapaMeTPaMHu;

MOJIENTUPOBATh PeaIbHbIE CUTYallUHd Ha S3bIKE aNreOpbl, COCTABIATH BBIPAXKEHUS,
YPaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a/1a4M, UCCIIEI0BATh IOCTPOCHHBIE
MOJIENIM C WCIIOJIb30BAaHUEM ammapara ajireOpbl, MHTEPIPETHUPOBATH TOJYUYECHHBIN
pe3yJIbTar.

DyHKIUM U rpadukn:

CTpOuTh TpadUKU KOMIO3UIMM (QPYHKIUH C TOMOIIBIO  3JIEMEHTapHOIrO
UCCJIEIOBAHUS U CBOMCTB KOMITO3HUIIMH ABYX (YHKIIUMA;

CTPOUTHh I'€OMETpUUYECKHE OOpa3bl ypaBHEHUH M HEPABEHCTB Ha KOOPAWHATHOU
IUIOCKOCTH;

CBOOO/IHO ONEpPUPOBATh MOHATHAMH: I'paUKH TPUTOHOMETPUUECKUX (PYHKIIMIA;

OPUMEHATh QYHKIMH JUIsl MOJIEITUPOBAHUS U UCCIIEI0OBaHMSI pEaJIbHBIX MPOLIECCOB.

Hauyana maTeMaTH4eCcKOTro aHAIN3A:

UCTIOJIh30BaTh MPOU3BOIHYIO JUIS WCCIICIOBaHUA (YHKIIMM HA MOHOTOHHOCTH H
KCTPEMYMBI;

HAXOJIWUTh HAaWOOJbIIICE W HaWMEHBIEC 3HAUCHUS (QYHKIMH HENPEPHIBHOW Ha
OTpEe3KeE;

UCIIONIb30BaTh ~ NPOW3BOJHYIO  JUIsI  HAXOXKACHHUS  HAWIYYIIETOo  PEHICHUS
B TMPUKIIAIHBIX, B TOM YHUCJIE COIUATBHO-YKOHOMUYECKUX, 3a/a4ax, IS OMpeaeICHUs
CKOPOCTH ¥ YCKOPEHHUS MpoIlecca, 3aJaHHOTO (GOpMYIIoN WiIu TpaduKkoMm;

CBOOOJHO OMEpHUPOBATH TMOHATHAMU: TEPBOOOpa3HAsi, ONPEACIEHHBI HHTETpal,
HAXOJUTh MEPBOOOPA3HBIE TIEMEHTAPHBIX PYHKITUN M BBIYUCISITH HHTETPAI TI0 (hOpMYyJie
Hrrorona—JleiiOnumna;

HAXOAUTh TUIOMIAIA TUIOCKUX PUTYDP U 00BEMBI TEII C TOMOIIBIO0 HHTETPAA;

UMETh TIPEJACTABJICHHE O MaTeMaTHYEeCKOM MOJCIUPOBAHUM Ha TpPUMEpPE
coctaBiieHUs MU pepeHIaTbHBIX YPAaBHCHH;

pemarh TNPUKIAIHBIC 3aJadd, B TOM YHCJE COIMAIbHO-DKOHOMUYECKOTO U
¢du3rUecKoro xapakTepa, CpeCTBAMIU MaTEeMAaTHYECKOTO aHaTN3a.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaszBanue KomnuyecTBo OCHOBHBIE BUIBI JEATEILHOCTH
OcHOBHOE cojiepKaHue
pasnena (TeMbl) 4acoB oOy4Jaromuxcs
MHO0XeCTBO 24 MHO0k€eCTBO, onepanuu Hcnonb30BaTh TEOPETUKO-
JIEUCTBUTEJIbHBIX YHUCEIL. HaJ MHOXKECTBAMU U X CBOMCTBA. MHO>KECTBEHHBIN amnmapar
MHOro4jieHsblI. Huarpammel Ditnepa — Benna. JUISL OITMCAHMS X014 PELICHUS

ParnmonanbHbie ypaBHEHUS
Y HEPaBEHCTBA.

CucTembl JIMHEHBIX
ypaBHEHUH

[IpuMeHeHue TEOPETHKO-
MHO>KE€CTBEHHOTO anmapara

JJIs1 peIlIeHUs 3aj1a4.

PanmonaneHbie yncna. OOLIKHOBEHHEIE
U JIECATUYHBIE APOOH, TPOIICHTHI,
OCCKOHEUYHBIC MIEPUOTUIECKHUE IPOOH.
[TIpumenenue apoGeli U MPOIEHTOB
JUISL pEILICHUS TIPUKIagHbIX 3a]1a4.
JlercTBUTENIbHBIE YHCIIA.
ParnmonanbHbie U UppalliOHAIBHBIE
yucia. ApudmeTnyeckue ornepanun

C IECTBUTEIILHBIMU YHCIIAMH.
Moayiib JEHCTBUTEIBHOTO YHCIIA U €T0
cBoiicTBa. [IpubnmxEénnbie
BBIYMCIICHUS, IPABUJIa OKPYTJICHUS,
MPUKHUIKA U OIIEHKa pe3yJibTaTa
BBIYMCJICHUM.

MaTeMaTUYECKUX 3a]1a4, a TAKKE
peaIbHBIX MPOLECCOB U SIBJICHUM.
OnepupoBaTh MOHATHIMU:
paloHaIbHOE YUCI0, OeCKOHEYHAas
nepuoaudecKas 1poob, IPOIEHTHI;
MPPALMOHAIBHOE U ICCTBUTEIBHOE
YHCJIO; MOJIYJIb IEHCTBUTEIBHOTO
4KCIia; UCMOJIb30BATh 3TH OHATHUS
IIPY NIPOBEJICHUHN PACCYKICHUN

U JI0Ka3aTeIbCTB, MPUMEHSTh IPOOH
Y MIPOLICHTHI ISl PEIICHUS
MPUKJIAAHBIX 3a]1a4 U3 PA3JIMYHBIX
OTpacyiell 3HAaHWUW U PEATbHOM KU3HMU.
Hcnonp3oBaTh NpUOIMKEHHBIE
BBIYMCIICHUS, TIPABUJIA OKPYIJICHUS,
MPUKUIKY U OLICHKY pe3yJibTaTa
BBIYKCJICHUH.
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OCHOBHBIE METO/IbI PELICHUS LETBIX

U IpOOHO-pallMOHANBHBIX YPaBHEHU I
Y HEpaBEHCTB. MHOIOYJIEHBI OT OJTHOU
IIEpEMEHHOU. JlereHne MHOrowieHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
be3y. MHOrousieHsl ¢ LeJIbIMU
koadpunuenramu. Teopema Buera.
Pemienne cucrteM JIMHEMHBIX
ypaBHEHUH. MaTpuiia CUCTEMBbI
JIMHEWHBIX ypaBHEHUN. Onpenenurenb
MAaTpHUIIbl 2X2, €ro rTeOMETPUIECKUI
CMBICJI U CBOMCTBA; BBIUUCIICHUE €T0
3HAYECHUs; IPUMEHECHUE ONIPEAECIUTEIIS
JUISL PELLICHUS] CUCTEMBI JIMHEUHBIX
ypaBHEHUH. Penienne npukiaaHbix
3a71a4 C ITIOMOLIBIO CUCTEMBI JINHENHBIX
ypaBHECHUH

[IpuMeHATH pa3IMYHbIE METOBI
pelIeHus palluOHAIBHBIX U APOOHO-
pallMOHAIBHBIX YPABHEHUH; a TAKKE
METOJI HHTEPBAJIOB JIJIsSl PEIIEHUS
HEpPABEHCTB.

OnepupoBaTh NOHITUIMU MHOTOUWICH
OT OJIHOM MEPEMEHHOM, €ro KOPHU;
MPUMEHSATH JEJICHUE MHOTOUJICHA

Ha MHOTOYJIEH C OCTaTKOM, TEOPEMY
be3y u Teopemy Bueta ayis pemienus
3aj1a4.

OnepupoBaTh NOHATUAMU: CUCTEMA
JIMHEWHBIX YPABHEHUM, MAaTPHULIA,
ONpPEACITUTEb MATPHUIIBI.
HMcnons30BaTh CBOMCTBA
omnpeAeauTeNs 2 X 2 1Jisl BBIYUCICHUS
€ro 3HaYCHUS, MPUMEHSITh
ONPENCIIUTENM U PEIICHUSI CUCTEMBI
JIMHEVHBIX YPABHEHUMN.
MoaenupoBaTh pealibHbIE CUTYAIlUH
C OMOIIBIO CUCTEMBbI JIMHECHHBIX
YPaBHEHUH, UCCIE0BATH
MTOCTPOCHHBIE MOJICIIHA C TIOMOIIIBIO
MAaTpPUIl U ONIPEICIIUTENCH,
WHTEPIPETUPOBATH MOJTYYCHHBIN
pe3ysbTaT
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OyHKIUHU U rpad UK.
CreneHHas QyHKIUS
C LIEJIBIM [10Ka3aTeseM

12

OyHKIIMS, CIOCOOBI 3a1aHusT (DYHKITUH.
B3aumno 06patHbie QyHKIIUH.
Komnozuuus ¢pyuxuuit. ['padux
GyHKUIMU. DIeMeHTapHbIe
npeoOpazoBaHus rpapuKoB QyHKIUH.
O6nactb onpeneneHus U MHOXKECTBO
3HaueHud Gpynkuuu. Hynu ynkuun.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA.
YETHble U HEUETHBIE PYHKITUU.
[lepuonuueckue GyHKIIH.
[TpoMexyTKM MOHOTOHHOCTH
¢yHKIMU. MakCUMyMbl 1 MUHUMYMBI

dbynkuu. Haubospiiiee 1 HAaMMEHBITIEE

3Ha4YeHUE QYHKIIMU HA IPOMEKYTKE.
Jluneiinasi, KBajjpaTuyHas ¥ IpoOHO-
TuHelHast GYHKIUU. DJIEeMEHTapHOe

UCCJIeIOBAaHUE U MIOCTPOCHHE TPpaUKOB

TUX (QYHKIIHH.

CreneHs ¢ LEIbIM ITOKa3aTeNIeM.
bunom HeroTona.

CrenenHas QyHKIUS ¢ HATYPAJTbHBIM
U 1IeJIBIM TI0Ka3aTenaeM. E€ cBoiicTBa
U rpaduk

OnepupoBaTh NOHATUAMU: (PYHKIHS,
criocoObl 3a1aHns (PyHKIIUHU; B3aUMHO
oOpatHble (PYHKIIUU, KOMITO3UIIUS
bynkuui, rpadux GpyHKunuU, 00JaCTh
OTIpeIeTICHNS] © MHOKECTBO 3HAYCHUH
byHKuMU, HyId QyHKIUH,
IPOMEXKYTKH 3HAKOMIOCTOSHCTBA,;
JVHEWHAs, KBaJpaTUIHasi, TpOOHO-
JUHEIHAs U CTenIeHHas (QYHKIIHH.
BBIMOTHATH 37IeMEHTapHBIC
npeobpazoBanus rpadukoB QYHKITUH.
3HaTh U YMETh JOKa3bIBaTh YETHOCTD
WIH HEUYETHOCTH (PYHKIIUH,
NEPUOJUYHOCTD (PYHKIIUHU, HAXOAUTD
MPOMEKYTKA MOHOTOHHOCTH
GbyHKIMN, MAKCUMYMbl 1 MUHUMYMBI
GbyHKIMH, HAanOOJIbIIIee U HAUMEHbBIIIEe
3HaueHue QYHKIUU HA TIPOMEKYTKE.
dopMyIUpOBaTh U WILUTFOCTPUPOBATH
rpaduuecku cBOWCTBA TMHEHHOM,
KBaJI[paTUYHOU, TPOOHO-TMHEHHON U
CTENEHHON (DYHKIUH.

Bripaxxats hopmynamMu 3aBUCUMOCTH
MEXIy BETHIMHAMH.

3HaTh ONPEICIICHUE U CBOMCTBA
CTETICHU C LEJIBIM TOKa3aTeleM;

24



noAXoAsIyI0 (popMy 3amucu
JEHCTBUTETb-HBIX YUCEIT JJIS PEIICHUS
MPAKTUYCCKUX 3a/1a4 U MPECTaBICHUS
JTAHHBIX

Apudmernueckuii KOpeHb 15 Apudmernueckuii KOpeHb dopmynrpoBaTh, 3aMUCHIBATH
N-Oii CTETICHH. HATYpaJbHOW CTETICHH U €T0 CBOMCTBA. | B CUMBOJMYECKOU (hopme
HppanmoHanbHbIe [TpeobpazoBaHust YHCTOBBIX Y MCTIOJIB30BAaTh CBOMCTBA KOPHS
ypaBHEHUS BBIPAKCHUI, COJISPIKAIINX CTETICHH N-o¥ CTETeH! I IPpeoOpa3oBaHUs
U KOPHHU. BBIPAKCHU .
HppatmonansHbie YpaBHECHUSI. HaxomuTs perneHust uppannoHaTbHBIX
OCHOBHbIE METO/IbI PELICHMUS YPaBHEHUH C MIOMOIIBIO
UppalOHAIbHBIX YPABHEHUH. PaBHOCUJIBHBIX NIEPEXOI0B UIH
PaBHOCHIIBHBIE ITEPEXO/IbI B PEILIEHUN OCYILECTBIISISI IPOBEPKY KOPHEH.
UppaIOHAIbHBIX YPABHEHUH. CtpouTts rpapuk GyHKIIUN KOPHS
CaoiicTBa 1 rpauk KOpHsS N-0oi N-oii CTeTeHN Kak 0OpaTHOU
CTENEHU KakK (PYHKIIMU 0OpaTHOM JUIs QYHKIUM CTENIEHU C HaTypaJlbHbIM
CTEIICHU C HaTypaJIbHBIM IOKa3aTejaeM | ITOKa3aTelieM
[ToxazaTenbHast QyHKIUA. 10 Crenens ¢ palioHaIbHBIM dopmynupoBath onpezesieHne

IToka3aTenpHbIe ypaBHEHUS

II0KA3aTeJIeM U €€ CBOWCTBA.
[ToxazarenbHas QyHKIMS, €€ CBOHCTBA
u rpaduk. McnonszoBanue rpaduka
GYHKITUU [T pelieHUs] ypaBHEHU.
[Toka3zaTenbHble ypaBHEHU. OCHOBHBIE
METOJIbl PELICHUS MTOKA3aTEIbHBIX
YpaBHEHUU

CTEIIEHU C PAMOHAIbHBIM
MTOKA3aTeJIeM.

BoInoaHsATh peoOdpa3zoBaHus
YUCJIOBBIX BBIPAXKEHUN, COJIEPIKALINX
CTEIEHU C PallMOHATbHBIM
MOKA3aTeJeM.

Hcnonws3oBaTh HU(dpOBLIE peCypChl
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JUISl IOCTPOEHUs rpaduka
MOKA3aTebHON (PYHKIUU U U3YUCHHUS
€€ CBOWCTB.

HaxoauTe penieHust nokazaTeabHbIX
YpaBHECHUU

Jlorapudmudeckast pyHKIus. 18 Jlorapudm uncna. CBoicTBa JaBathb onpejenenue jgorapudma
Jlorapudmuueckue norapudma. JlecaTuuneie u YHClia; JECATUYHOTO U HATYPAIbHOTO
ypaBHEHUSI HaTypaJIbHBIC JTOTApU(PMBI. jorapudpma.
[IpeoGpazoBaHue BhIpaXEHUH, Hcnonb3oBaTh CBOMCTBA JIOrapu(MoB
coJiepKalliux JorapuQpmsl. JUTsl IpeoOpa3oBaHms
Jlorapudmudeckas GyHKIHUA, JoTapu(PMUYECKUX BBIPAKEHUH.
e€ CBOICTBA U rpaduK. Crtpouts rpaduk Jiorapudmudeckon
HcnonwszoBanue rpaduka GyHKIIMU GbyHKIMM KaKk 0OpaTHOU
JUTSA pEIICHUST YPAaBHCHUU. K TIOKa3aTEJIbHOM U MCIIOJIb30BaTh
Jlorapudmudeckue ypaBHEHUS. CBOICTBA JIoTapuMUUecKOr QyHKIIMH
OCHOBHBIE METOBI PEIICHHUS JUISL pelieHus 3a1ad.
Jorapu(pMUYECKUX YPABHEHUM. HaxonuTe pemenus
PaBHOCHIIBHBIE IEPEXOABI B PELIIEHUN JorapuMUYECKUX YpaBHEHU N
Jorapu(pMUYECKUX yPaBHEHUM C IOMOILbIO PABHOCUIIBHBIX MIEPEX0JIOB
WJIM OCYLIECTBIISIS] IPOBEPKY KOPHE
Tpuronomerpuyeckue 22 Cunyc, KOCUHYC, TAHT€HC U KOTaHreHc | [laBaTh omnpenesneHus cuHyca,

BBIPAYKCHUS U YPABHEHUS

YUCIIOBOTO apryMeHTa. APKCHUHYC,
APKKOCHHYC U apKTaHT'€HC YHUCIIOBOTO
apryMeHTa.

Tpuronomerpruyeckasi OKpy>KHOCTb,

KOCHHYCa, TAHT€HCA U KOTAHI'€HCa
YHICJIOBOIO apTyYMEHTA; a TAKKE
apKCHUHYCa, apKKOCUHYyCa U
apKTaHTEHCA YHCIIa.

26




OINpeJeIeHUE TPUTOHOMETPUYECKHUX
(yHKUUN YUCIIOBOTO apryMEHTAa.
OCHOBHBIE TPUTOHOMETPHUUECKHE
dbopmynel. [IpeobpazoBanue
TPUTOHOMETPUYECKHUX BBIPAKECHH.
Pemenue TpuroHoMeTpuyecKux
ypaBHECHUH

IIpuMeHATH OCHOBHBIE
TPUTOHOMETPUYECKHE POPMYJIbI

TSl TIpeoOpa3oBaHUs
TPUTOHOMETPHUUYECKUX BBIPAKEHU.
[TpumeHsATh GOPMYIIBI TPUTOHOMETPUU
JUISl PELIEHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUN

IlocnenoBareapHOCTH
U TIPOTpECCUu

10

ITocnenoBaTeabHOCTH, CIIOCOOBI
3aJIaHUs TTOCJIeJ0BATEIbHOCTEH.
Meton MaTeMaTHYECKOW UHITYKIIHAH.
MOHOTOHHBIE U OTPAHUYEHHBIC
nocjaeaoBareibHOCTU. McTopus
aHajan3a OECKOHEYHO MaJIbIX.
ApudmeTrndeckas ¥ reoMeTpuuecKas
MIPOTPECCUM.

beckoneuno yObIBaroras
F€OMETPUYECKAsi TPOTPECCHS.
CymmMma 0ecKOHEUHO YOBIBAIOIIEH
reOMETPUYECKON MPOTrPECCHH.
JIMHEWHBIN U DKCITOHEHIINAILHBIN
pocrt. Hucno e.

dopmyiia CI0KHBIX MPOILIEHTOB.
Hcnonp3oBaHue mporpeccuun

JIJIs1 peIlICHUS pealibHBIX 3a7a4
MIPUKIIAHOTO XapakTepa

OnepupoBaTh MOHATHIMU:
MOCJIeI0BATEILHOCTh, CITIOCOOBI
3a/1aHuS MTOCIEA0BATENBHOCTEN;
MOHOTOHHBIE 1 OTPAaHUYEHHBIE
MIOCJIEI0BATEILHOCTH; HCCIIEIOBATh
MOCJIEI0BATEILHOCTH Ha
MOHOTOHHOCTh U OTPaHUYEHHOCT.
[Tonyyats mipesicTaBiIeHUE

00 OCHOBHBIX UJIESX aHATTU3a
OECKOHEYHO MaJbIX.

[laBaTp onpeneneHue
apuQMETHIECKON U TEOMETPUUECKON
nporpeccuu. J{oka3piBaTh CBOMCTBA
apuPMETHIECKON U TEOMETPUUECKON
MPOTrPECCUU, HAXOAUTh CYMMY YICHOB
MPOTPECCUU, & TAKKE CYMMY UJICHOB
0eCKOHEUYHO yObIBarolen
r€OMETPUYECKOMN MPOrPECCHH.
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Hcnonp3oBaTh nporpeccuu

JUISL pEeLLICHMS 3a]1a4 IPUKIaJHOTO
Xapaxkrep.

[TpumeHsATh HOPMYITy CIOKHBIX
MIPOLICHTOB JJISI PEILICHUS 3a/1a4
U3 pEAIbHOM ITPAKTUKHU

HenpepoiBHbie pyHKIHH.
IIpousBoaHas

20

HenpepsiBable QYHKITUN H UX
cBoiicTBa. Touka pa3psbiBa.
AcuMITOTH rpaduKoB HYHKITHIA.
CaoiicTBa (QyHKIMI HEMTPEPHIBHBIX
Ha oTpe3ke. MeTo 1 HHTepBaioB

JUTS pellIeHUs] HEPaBEHCTB.
[IpumeHeHne cBOMCTB HETPEPHIBHBIX
byHKIMN 11 penieHus 3a1ay.
[lepBas u BTOpas mpou3BOIHbBIE
dbynkiuu. OnpeneneHue,
T€OMETPUYECKUN U (HPU3UIECKUN CMBICI
IIPOU3BOJAHOM. Y paBHEHUE
KacaTeabHOU K TpaduKy QyHKITHH.
ITpon3BOIHBIE 3JIEMEHTAPHBIX
dbynkuit. [IponsBoaHast CyMMBEI,
IPOU3BEACHMS, YACTHOTO U
KOMITO3UIINH (DYHKITHIA

OnepupoBaTh MOHATUSAMU: (PYHKITUS
HEeMpepbIBHAS HAa OTpe3Ke, TOUKa
pa3pbiBa PYHKIIMU, ACUMIITOTA
rpaduka GyHKIUU.

[TprMeHsTh CBOICTBA HEMPEPBIBHBIX
GbyHKUMN U1 penieHus 3a1ay.
OnepupoBaTh NOHATUSAMU: TIEPBas U
BTOpas MPOU3BOJHBIEC (PYHKITUY;
MOHUMATh (PUBHUCCKUN U
F€OMETPUUYECKHUIN CMBICII IPOU3BOTHOM;
3alKChIBaTh YPABHEHUE KAaCATEIbHOM.
BbrauciiATh Npou3BOJHBIE CYMMBI,
IIPOU3BEACHUS, YACTHOTO U CIIOKHOU
byHKIMU.

M3yyaTh NpOU3BOJHBIE 3JIEMEHTAPHBIX
byHKIMI.

Hcnonb30BaTh reOMETPUYECKUIN U
(bU3UYECKUl CMBICI TPOU3BOIHOM

JUISL peLIeHus 3a/1a4
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[ToBTOpEHue, 000061ICHUE,
CUCTEMaTHU3AUS 3HAHUU

5

OcCHOBHbIE TOHSTUS Kypca aareOpbl
1 HadajJl MaTeMaTUYECKOro aHaJn3a
10 ximacca, o00O01ICHHE H
cucTeMaTu3alus 3HaHUM1

IIprMeHATs OCHOBHBIE ITOHATHUSA Kypca
aJreOppl U Ha4aJ MaTeEMaTU4eCKOro
aHaau3a s pelieHus 3a1ay

U3 pEAIbHOM KU3HU U APYTUX
LIKOJIBHBIX IPEIMETOB

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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11 KJIACC

HasBanue KomnuectBo OcHOBHOE coziepKaHue pas3zaena OCHOBHBIE BUJIbI IEATEIIBHOCTH
paznena (Tembl) 4acoB (Temnr) oOy4Jaromuxcs
Uccnenosanue QyHKIui 22 [IpumeHeHne npon3BOAHOM Ctpoutsb rpapuk KOMIO3HUIINH

C IIOMOILIBIO ITIPOU3BOJHOM

K UCCJIeIOBAaHUIO (PYHKIMI

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxosxnenue HanOosbIiero u
HAaWMEHBIIIETO 3HaUYCHUsI HETIPEPHIBHON
(GYHKIIMU HA OTpE3KeE.

[IpumeneHnune nmpon3BOIHOU

JUTSL HAXOXKIAEHUS HaWTyqIlero
pelIeHrs B IPUKIAIHBIX 3a]a4ax,

IUIS1 OTIPENIENIEHHS] CKOPOCTH U
YCKOpEHUS Mpouecca, 3aJaHHOTO
dbopmysoit niau rpagukoM.
Komnosunus ¢yHKImii.
['eomeTpudeckue 00pas3sl ypaBHEHUN U
HEPABEHCTB HA KOOPJIAUHATHOU
IUIOCKOCTH

(GYHKIMI C TOMOIIIBIO AJIEMEHTAPHOTO
MCCIIEIOBAHUS M CBOMCTB KOMITO3UIINH.
CtpouTth reoMeTpriecKue 00pasbl
YpaBHEHU U HEPABEHCTB

Ha KOOPJAMHATHOM MJIIOCKOCTH.
Hcnonp30BaTh MPOU3BOIHYIO

JUTSL KicclieIoBaHust (DyHKIIUU

Ha MOHOTOHHOCTb ¥ 9KCTPEMYMBI;
HAXOIUTh HAaUOOJbIIIEE U HAMMEHBIIIEE
3HaueHUs1 (PYHKIIMKM HETIPEPHIBHOU Ha
OTpe3Ke; CTPOUTH rpaduku QyHKITUH
HAa OCHOBAaHUHU IIPOBEIEHHOTO
WCCIIEIOBAHUS.

Hcnonb30BaTh MPOU3BOIHYIO

JUISL HAXOXKIEHUS HAUTyYIlIero
peuieHus B IPUKIIAIHBIX, B TOM YHCIIE
COLMAJIBHO-3KOHOMHUYECKHX, 3a/1a4ax,
JUISL ONIPENICIICHUSI CKOPOCTH

Y YCKOPEHHUS TPOIIECCA, 38JaHHOTO
bopmyion umu rpauKoMm.

[TonyuaTp npeacraBieHue
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O IPUMEHEHUU NTPOU3BOJHOU
B PA3JIMYHBIX OTPACIISAX 3HAHUN

[lepBoOoOpa3Has u UHTErpal 12 IlepBoOOpa3Has, OCHOBHOE CBOMCTBO OnepupoBaTh MOHATUSIMU:
nepBooOpa3HeixX. [lepBooOpasHbie nepBooOpaszHasi U OnpeaeIEHHBIN
aneMeHTapHbIX pyHkuuii. [IpaBuna unTerpai. Haxonuts nepsooOpasnbie
HAXO0XACHUS IEPBOOOPA3HBIX. AIIEMEHTAPHBIX () YHKIMIA U BEIYUCIATD
HuTerpan. ['eomeTpuuecknii CMbICIT uHTerpai mno gopmyne Hetotona—
uHTerpana. Beruucienue Jleitbuua.

OIIPEICJIEHHOI0 UHTErpaja 1o HaxoauTe muiomaau miockux Guryp
dbopmyne Hetorona— Jleitouua. 1 00BEMBI TEJT C TIOMOIIIBIO
[Ipumenenue unTerpana OTIpeIeIEHHOTO UHTETpaa.

JUTSL HAXOKJIEHUS TUIOIIaIe i 3HAKOMUTHCSI C MATEMATHYECKUM
IJIOCKUX (GUTYp U 00BEMOB MOJICITUPOBAHUEM Ha MPUMEPE
r€OMETPUYECKUX TEIL. g depeHInaIbHbIX YPaBHEHHH.
[Ipumepsl pemeHni [Tomyyats npeicTaBICHUE O 3HAYECHUHU
nuddepeHIuanbHbIX YPaBHCHHH. BBEJICHUS TTOHSATHS MHTErpaJia
MareMaTuyeckoe MOJEIUPOBAHUE B Pa3BUTHUU MAaTEMAaTUKH

peanbHBIX IPOLIECCOB C NOMOIIBIO

muddepeHnnanbHbIX YpaBHEHUN

I'paduku 14 Tpuronomerpudeckre GyHKIIUH, UX Hcnonbs3oBaTh HUGPOBBIE pECYpChI

TPUTOHOMETPUYECKUX CBOICTBa U TpaUKH. JUISL TIOCTPOCHUS TPAPHUKOB

(GyHKIMA. OT100p KOpHEH TPUTOHOMETPHUUECKHUX TPUTOHOMETPUYECKUX (PYHKIUU U

Tpuronomerpuueckue YPaBHEHHH C IIOMOILBIO W3Y4YEHHUs UX CBOWCTB.

HEpaBEHCTBa TPUTOHOMETPUYECKON OKPYKHOCTH. Pemate Tpuronomerpuueckue
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Pewrennie TpuroHOMeTpUYECKUX
HEPaBEHCTB

YPaBHEHUS U OCYILECTBIATH OTOOP
KOpPHEU C ITOMOILBIO
TPUTOHOMETPUUECKOU

OKPY>KHOCTH.

[TpuMeHATh GOPMYIIBI TPUTOHOMETPHUU
JUTSL pEIICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBaTh HUPPOBBIE peCypChl
JUTSI IOCTPOCHUSI M UCCIIEIOBAHUS
rpadukoB QyHKIUH

UppanuonanbHble,
noKazaTeJIbHbIE U
JorapupmMudecKue
HEpaBEHCTBA

24

OCHOBHBIE METOJIbI PEIICHUS
TIOKa3aTeNbHBIX U JIOrapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METOBI PEIICHHUS
UppaIOHATBHBIX HEPAaBEHCTB.
I'paduueckue MeToabl penieHus
UPpalMOHATBHBIX, TOKA3ATEIHHBIX U
Jorapu(pMUYECKUX YPABHCHUN U
HEPABEHCTB

[IpumeHsATH CBOMCTBA MOKA3ATEIBHON
U jorapuMudeckon §yHKIUH

K PEIICHUIO TTOKA3aTeIbHbIX U
Jorapu(pMUYECKUX HEPABEHCTB.
O60cHOBaTh PaBHOCHIIBHOCTD
MEPEXO/I0B.

Pemats upparnmonaibHbie U
KOMOWHUPOBAaHHbBIE HEPABCHCTBA,

C TIOMOIIBIO PABHOCHIIBHBIX
MEePEX0/I0B.

Hcnonb30BaTh rpaduuecKue METO B
Y CBOMCTBA BXOJIAIINX B YPAaBHEHHE
WJIH HEPABEHCTBO ()YHKITHIA

JUTSL peIeHUS 3a1auu
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KoMiuiekcHpie yncia

10

KommiekcHblie uncna. Anredpanyeckas
U TPUTOHOMETpHUYEcKast (POpMbI 3aMUCH
KOMILJIEKCHOTO YHCIIa.
Apudmerrnyeckue onepanuu

C KOMIUIEKCHBIMH YHCTIaMHU.
N306parkeHre KOMITJIEKCHBIX YHCel

Ha KOOPAMHATHOU MJIOCKOCTH.
®opmyna Myaspa. Kopau n-oi
CTENEHU U3 KOMILJIEKCHOT'O YHUCIIa.
[TprmMeHeHne KOMIUIEKCHBIX YUCEeT

JUIs pelieHns: GU3NUECKUX U
reoMEeTpUYECKUX 3314

OnepupoBaTh NOHITUAMU:
KOMILIEKCHOE YHCJIO U MHOKECTBO
KOMILJIEKCHBIX YHCEIL.
[IpeacTaBaaTh KOMIUJIEKCHBIC YUCTIA
B alreOpandeckoi u
TPUTOHOMETPUUECKOU dhopme.
BrinonHsaTe apudmernyeckue
oTepaIyy ¢ HUMHU.

N300paxaTh KOMIUIEKCHBIE YHCIIA
Ha KOOPJAMHATHOM TIOCKOCTH.
[TpumensTs hopmyny Myaspa u
MOJIy4YaTh MPEACTABIECHUE O KOPHIX
N-0#1 CTENEHU U3 KOMIUIEKCHOTO YUCJIA.
3HAaKOMUTBCS C MPUMEPAMU
MPUMEHEHHS] KOMIUIEKCHBIX YHCET
ISl PEILIEHUS] TEOMETPUUECKUX U
bu3nIecKux 3a1a4

Harypanbnsbie u nenplie uncna

10

HartypanbHbie U 11eIbIe Yuca.
[IpuMeHeHre TPU3HAKOB JETUMOCTH
nenbix yncesn, HOJ[ u HOK, ocraTtkoB
1o MOAyJII0, anroputma EBkinnna

JIJISL peIIeHMs 3a7a4 B IIEJIbIX Yhciiax

OnepupoBaTh NOHATHIMU:
HaTypaJbHOE U LIEJI0€ YUCIIO,
MHOKECTBO HATYPaJIbHBIX U LEIbIX
YuUCell.

Hcnonb30BaTh NPU3HAKY IETUMOCTH
LEJIBIX YUCEN; OCTATKHU [0 MOJYJIO;
HO/I n HOK nHatypanbHbIX 4ncen;
anroputM EBKknuaa nis pereHus
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3a1au.

3anuchIBaTh HaTypaJbHbIE YNCIIA

B PA3JIUYHBIX NO3UIIMOHHBIX CUCTEMAX
CUMCIICHUS

Cuctembl paruoHaIbHBIX, 12 Cucrema 1 COBOKYMHOCTb YPaBHEHHIA. OnepupoBaTh MOHATUSIMU: CUCTEMA U
UPPALMOHATIBHBIX PaBHOCWIIBHBIE CUCTEMBI U CUCTEMBI - COBOKYITHOCTh YPaBHCHUH U
MOKa3aTeIbHBIX CJICICTBHUSI. HEPABEHCTB; PEIICHNE CUCTEMbI WIIN
U JIOTapU(PMUIECKUX OCHOBHBIE METO/IbI PEIIICHUsSI CUCTEM U | COBOKYIHOCTH; PABHOCUJIbHBIE
ypaBHEHUN COBOKYITHOCTEH palliOHabHBIX, CUCTEMBI U CUCTEMBI-CJICJICTBUS.
UPPAMOHAIIBHBIX, TTOKA3aTEIbHBIX U HaxonuTh pemieHust cuctem u
Jorapu(pMUYECKUX ypaBHEHUM. COBOKYITHOCTEH LEJBIX
[IpuMeHeHue ypaBHEHUM, CUCTEM U palOHATbHBIX, HPPALIMOHAJIbHBIX,
HEPABEHCTB K PEUICHUIO MOKA3aTeJbHBIX U JIOTApU(YMHUUECKUX
MaTeMaTUYECKUX 3a/1a4 U 3a7a4 YpaBHEHHI 1 HEPABEHCTB.
U3 Pa3IMYHBIX 00JIaCTeH HAYKU U [IpuMeHATH CUCTEMBI YPAaBHEHU
peanbHOM )KU3HU, UHTEPIIPETALINS K PELICHUIO TEKCTOBBIX 3a]1a4
MOJIYYEHHBIX PE3YJIbTATOB U3 Pa3TUYHBIX 00JacTei 3HAaHUHN U
peabHOM JKU3HU; UHTEPIIPETUPOBATH
MOJIyYEHHBIE PEIICHUSI.
Hcnonbs3oBaTh HUPPOBHIE
pecypebl
3amauu ¢ mapaMmeTpamu 16 Panmonanbnbie, MppalmoHaIbHbIE, Boi6upath cioco0 pemieHust

NoKa3aTelabHbIE, JIorapupMHUUECKUE U
TPUTOHOMETPUUECKUE YPABHEHUS,
HEPABEHCTBA U CUCTEMBI

PalMOHAIBHBIX, UPPALMOHAIIBHBIX,
MOKa3aTeIbHbIX, TOTApUPMUUYECKUX U
TPUTOHOMETPUUECKUX YPAaBHEHUIN

34



C ITapaMeTpaMHu.
[TocTpoenue u ucciaenoBanue
MaTEeMaTUYECKUX MOJIETIEN PeAIbHBIX
CUTYyallMi C IOMOILBIO YPABHEHHUI,
CHUCTEM YpaBHEHHUI U HEPABEHCTB

C IIapaMeTpaMu

Y HEPABEHCTB, COAEP KAIINX
MOJYJIV U NTapaMETPBI.

[TpumensTh rpaduueckue u
AHAJUTUYECKUE METOBI ISl PELICHUS
YPaBHEHUI U HEPABEHCTB

C mapaMeTpaMu, a TaKXKe
uccienoBanue GyHKIUNA METOIaMU
MaTeMaTH4EeCKOTO aHAJIN3a.

Ctpouts u nccienoBaTh
MaTeMaTU4EeCKUE MOJEIN PEATBHBIX
CUTYalMi C TIOMOIIBIO YPAaBHEHUH,
HEPABEHCTB U CUCTEM

C mapameTpamu

[ToBTOpEeHue, 00001ICHNE,
cUCTeMaTHh3als 3HaHUI

16

OCHOBHBIC TTOHATHS U METOBI Kypca,
0000111IeHNE U cCUCTEMATU3aIAA 3HAHUI

MonenupoBarh peajabHbIe CUTyaIluu
Ha SI3bIKE aNTreOphl, COCTaBIATh
BBIPA)KEHUS, YPABHECHHsI, HEPABEHCTBA
U UX CUCTEMBI IO YCIIOBHUIO 3a]1a4H,
HCCIIEIOBATh MOCTPOEHHBIE MOJIENIN

C MCTOJIb30BAaHUEM arapara ajareopsl,
MHTEPIPETUPOBATH MOTYyUECHHBIN
pe3yibTar.

[IpumMeHITh QyHKINH

JUJIS1 MOJICIUPOBAHUSI U UCCIIEIOBAHUS
peabHBIX MPOIECCOB.

Pemrate npukiaaHbie 3a1a4u,

35




B TOM YHUCJIE€ COLUATIBHO-
HKOHOMHUYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBAMU alreOpsl
Y MaTEMaTUYECKOro aHaJln3a

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

136
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DOEJTEPAJIBHASN PABOYAS ITIPOTPAMMA YYUEBHOI'O KYPCA
«TEOMETPUS»

HOACHUTEJIBHASA 3AIITMCKA

I'eomeTpust siBnsieTcss OJHUM W3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO OOIIEro
o0pa3oBaHusl, TaK KaK 00ECIeUYNBACT BOZMOXXHOCTh U3yUECHUS JUCHIUILIUNH €CTECTBEHHO-
HAay4YHOU HANPaBJICHHOCTH U MPEAMETOB I'yMaHUTApHOTO 1uKiIa. [IocKobKy Jorudeckoe
MBIIUICHHE, (QopMHUpyeMOoe TNpH U3YYEHUU OOYYaIOMMMHCS TOHSATUUHBIX OCHOB
rEOMETPUM, TPHU JIOKA3aTEIbCTBE TEOPEM M TOCTPOCHUU IIEMOYKH JIOTUYECKUX
YTBEPKACHUMN MPU PEIICHUU TEOMETPUYECKHX 3a/1a4, YMEHHUE BBIJIBUTATh U OMPOBEPTaTh
TUTNIOTE3bl HEMOCPEICTBEHHO UCIIOIB3YIOTCS MPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO
IIMKJIa, B YaCTHOCTHU (PU3HUECKUX 3a]1au.

Ilenbs ocBoeHusi mporpamMMbl yd4eOHOro Kypca «l'eomerpus» Ha yriayOa€HHOM
YPOBHE — Pa3BUTHE HHAWBUIYAIBHBIX CIIOCOOHOCTEH, OOyJaromuxcs MpU U3YUYCHUH
r€OMETPHH, KaK COCTaBJISIIOIIEH TIpeaMeTHON obactu «Marematrka u nH(poOpMaTHKay
gyepe3 oOecreueHrne BO3MOXKHOCTU MPUOOPETCHHS W HCIIOJIB30BaHUs Oojiee TIIyOOKHX
r€OMETPUYECKUX 3HAHUM U JEHCTBUM, CHICIU(UUHBIX T€OMETPUU, U HEOOXOTUMBIX JIJIS
YCHEITHOTO MpodeCCHOHAILHOTO 00pa3oBaHUs, CBS3aHHOTO C HCIOJIb30BAaHUEM
MaTEeMAaTHKHU.

[IpuopuTeTHBRIMU 3aja4yaMyd  Kypca TeOMETpUHM Ha YIUIYOJIEHHOM YpOBHE,
PACHIUPSIONIMMH U YCUIMBAIOIIMMHU Kypc 0a30BOT0 YPOBHSI, SIBJISTFOTCS

pacuiipeHye TPEICTaBICHUS O TeOMETPUU KaK YacTH MHPOBOW KYJIBTYpPHI H
dbopMupoBaHUE 0OCO3HAHUSI B3AMMOCBS31 TEOMETPHUH C OKPYKAIOIITUM MHPOM;

dbopMupoBaHUE MPEICTABICHUS O MMPOCTPAHCTBEHHBIX (PUTYpax KaK O BaXKHEHIITHUX
MAaTeMAaTHYECKUX MOJACISX, IMO3BOJIIIONIUX ONMHUCHIBATh M HM3y4YaTh pPa3HbIC SBICHUS
OKPY’KAIOIIEro MHUpa, 3HAHWE MOHATHHHOIO ammapaTta 1o paszaeny «CTepeoMeTpHs»
y4eOHOTr0 Kypca T€OMETPHUH;

dbopMupoBaHUE YMEHHUS BIAJETh OCHOBHBIMH IMOHSATHSMU O MPOCTPAHCTBEHHBIX
durypax m UX OCHOBHBIMH CBOICTBaMH, 3HAHHUE TeopeM, GOPMYJT U YMEHHUE UX
MIPUMEHSTh, YMEHHS JI0Ka3blBaTh TEOPEMbl M HAXOJIWUTh HECTAHAAPTHBIE CIOCOOBI
peluieHus 3a1ay;

dbopMupoBaHUE YMEHUS PACIIO3HABATH HAa YEPTEkKAX, MOJICTISIX U B peabHOM MUPE
MHOTOTPAaHHUKU U Te€Jia BpalleHUsl, KOHCTPYUPOBATh T€OMETPUUYECKUE MOJIEIIH;

dbopMHupOBaHWE TIOHMMAaHUS BO3MOKHOCTH aAKCHOMAaTHYECKOTO IOCTPOCHUS
MaTeMaTUYeCKUX Teopuil, GOpMHUpPOBAHWE TIOHUMAHUS PO  AKCHOMATHUKH MPU
MIPOBEJICHUN PACCYKICHUN;

dbopMupoBaHue yMEHHS BIAJETh METOJAMHU JOKa3aTeJIbCTB M aJITOPUTMOB
pelIeHns, YMEHUS UX NPUMEHSATb, MPOBOJAUTH JI0KAa3aTeNIbHbIC PACCYXKICHUS B XOJ€
pelIeHns CTEPEOMETPUUECKUX 3ajJlad U 3aJa4 C MPAKTUUYECKUM COJIEpKAHUEM,
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dbopMHupOBaHUE TPEACTABICHUS O HEOOXOAMMOCTH JIOKA3aTEIBCTB MPH OOOCHOBAHWUU
MaTEeMaTUYSCKUX YTBEPKICHUA W POJTM AKCHOMATHKH B TPOBEACHHUM JCTYKTHUBHBIX
paccyXIcHUH;

Pa3BHUTHE M COBEPIICHCTBOBAHNE MHTEICKTYaTbHBIX U TBOPUYCCKHUX CITOCOOHOCTEH
oOydJarommxcs, IO3HABATCIILHONH  aKTUBHOCTH,  HMCCIIEIOBAaTEIbCKUX  yYMCHHH,
KPUTUYIHOCTH MBITIUICHUS, HHTEPECa K U3yYEHUIO0 TE€OMETPHUH;

dbopMupoBaHUE PYHKITMOHATBHON TPAaMOTHOCTH, PEJICBAHTHON T€OMETPUH: YMCHHSI
pacno3HaBaTh MPOSBICHUS TC€OMETPUYCCKUX MOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH
B pCAlbHBIX XU3HCHHBIX CUTYalMSIX W TPH U3YYCHHH JPYTrUX YYCOHBIX NMPEIMETOB,
NIPOSIBIICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJICIMPOBAHUS PeabHBIX CUTYAIIUH,
MCCJICIOBAHUS IOCTPOSHHBIX MOJIEIICH, HHTEPIIPETAIIMH TIOJYICHHBIX PE3yJIbTaTOB.

OCHOBHBIMH ~ COJIEpKATCIIbHBIMU ~ JIMHUSAMH ~ y4eOHOro Kypca «I eomeTpus» B
10-11 «xnaccax sBhswOTCS: «[IpsiMble M TUIOCKOCTH B MPOCTPAHCTBEY,
«MHororpaHHukny, «Tena BpamieHus», «BeKTopbl M KOOpAWMHATBEI B MPOCTPAHCTBEY,
«/IBMKEHUS B IPOCTPAHCTBEY.

Chopmynupoannoe B @DPI'OC COO TpeboBaHuE «YMETh OIEPUPOBATH
HOHSITHSIMU», PEJICBAHTHBIX T'€OMETPHHU Ha YriIyOoJ€HHOM ypoBHE oOydenus B 10-11
KJaccaX, OTHOCHUTCS KO BCEM COJIepXaTelbHbIM JIMHUSAM yd4eOHOro Kypca, a
(dbopMHUpOBaHUE JTOTHYECKUX YMEHHUI pacrpenesieTcs He TOJIbKO MO COAeP:KaTeIbHbIM
JUHUSM, HO W 1o rojgaMm oOydenus. Copepkanue o0Opa30BaHHS, COOTBETCTBYIOIIEE
OpeIMETHBIM  pe3yiabTaTaM  ocBoeHus  DenepasibHONM  paboueil  MPOrpamMMBbl,
pacnpenenéHHbIM 0 ToJaM OOYy4YeHHs, CTPYKTYPUPOBAHO TaKUM 0OOpa3oM, 4TOOBI KO
BCEM OCHOBHBIM, NPHUHIMIIHAIBHBIM  BOIpocaM  oOydaromiuecss  oOpamaiuch
HEOJIHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIA/ICHUE TEOMETPUIECKUMU TOHATHUSIMU
M HaBbIKAMHU TIOCJIEIOBATENIBHO U TMOCTYIMATEIbHO, C COOJIIOJICHHEM TPUHIIUIIA
NIPEEeMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYI0 CHCTEMY TI'€OMETPUUYECKHUX
NpeACTaBICHUN OOyYalomuXCcs, pacimupss W yriayomsas e€, oOpasys NpouyHbIe
MHO>KECTBEHHBIC CBSI3U.

[lepexon kK H3y4eHHUIO T€OMETPUN HA YTITYOJIEHHOM YPOBHE MO3BOJISIET:

co3aaTh yciaoBus st AuddepeHumanuu o0ydeHus, TOCTPOCHHS WHANBUIYaTIbHbBIX
o0pa3oBaTeIbHBIX MPOTPAMM, O0ECIICUUTh YIIIYOIEHHOE M3YYeHHE T€OMETPUUKAK
COCTaBIIAIONIECH yueOHOTo nmpeaMera «MaTemaTHuKay;

MOJITOTOBUTHh OOYYAIOMIMXCA K TPOJOJKEHUIO M3YYCHHS MAaTEMAaTUKU C Y4ETOM
BBIOOpa Oyaymiel mpodeccuu, oOecrieuynBas MPEEMCTBEHHOCTh MEXAY OOIIMMU
mpo¢eCCHOHATILHBIM 00pa30BaHUEM.

Ha u3ydenne yuebHOoro Kypca «l'eomerpus» Ha yriryOJI€HHOM YPOBHE OTBOIUTCS
204 gaca: B 10 kmacce — 102 wgaca (3 waca B Hememo), B 11 xmacce — 102 gaca (3
yaca B HEJIEIIIO0).
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COIAEPKXAHUE OBYUEHUA

10 KJIACC

IIpsimble U JIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TOHATHS CcTEpeoMeTpuH. Touka, mpsiMasi, TIOCKOCTh, MPOCTPAHCTBO.
[TonsiTe 06 aKCMOMATUYECKOM MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJCTBUS U3 HUX.

B3anMmHOEe pacnonokeHue TMpsSMBIX B NPOCTPAHCTBE:  IE€pECEKaroIuecs,
napasuieiabHble M CKpeuuBarommecs npsiMmbie. [IpU3Haku CKPEIIMBAIONIUXCSA MPSMBbIX.
[TapannenbHOCTh NPAMBIX U IUIOCKOCTEM B MPOCTPAHCTBE: MAPAIIICIBbHBIE MPSIMBICB
MPOCTPAHCTBE, MAPAIECTBHOCTh TPEX MPSAMBIX, MAPAIIICIBHOCTh MPSIMON U TIOCKOCTH.
[lapannenbHoe W IEHTPaTbHOE MPOECKTUPOBaHME, H300paxeHue ¢uryp. OCHOBHbBIE
CBOICTBa MapaJjIeIbHOIO MNpoeKTUpoBaHusA. M3o0paxkeHue Quryp B mapajiielbHOU
OpPOEKIMU. YIJIbI € COHAMNpPaBJICHHBIMM CTOPOHAMHM, YTOJd  MEXKIYy MPSIMBIMUB
npoctpancTBe. [lapanienbHOCTh IUIOCKOCTEW: MapajuleNbHbIE IJIOCKOCTH, CBOMCTBA
napajuieNIbHbIX TIocKocTel. [Ipocreifimme mpocTpaHCTBEHHbIE (PUTYPHI HAa TIOCKOCTH:
TETpa’aAp, NapajulesIenunes, HOCTPOCHUE CEUCHU.

[TeprieHAUKYJISIPHOCTh TMPSIMONM M IJIOCKOCTH: MEPIEHIUKYJISIPHBIE  TPSIMBICB
IPOCTPAHCTBE, MPSIMBIE MMapajuleNibHbIE U NEPNEHIUKYISPHBIE K MIOCKOCTH, MPU3HAK
NEPNEHIUKYISIPHOCTU MPSMOW M TUIOCKOCTH, TEOpEMa O NPSIMOM NMEepPHNEHIUKYIIPHOU
mwiockocTH. OpToroHanbHOe NpoekTUpoBaHuE. lleprneHAMKyNsIp U HaKJIOHHBIE:
pacCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHHUE OT MPSIMOM A0 IJIOCKOCTH, TPOCKIIHS
burypsl Ha MJIOCKOCT. [lepneH UKy pHOCTH MJIOCKOCTEM MIpU3HAK
NEPHEHIUKYISIPHOCTU ABYX MIOCKOCTe. Teopema o TpEX MeprneHIuKyIIsIpax.

YTIiapl B IPOCTPAHCTBE: YIOJl MEXAY NMPSIMOM U IUIOCKOCTBIO, IBYTPAHHBIN YOI,
JUHEWHBIA yroa JBYIpaHHOTO yria. TpéXrpaHHbld U MHOrOrpaHHbie yribl. CBOWCTBa
IUIOCKUX YIJ0B MHOrOTpaHHOro yria. CBONCTBA IUIOCKUX M JABYTPAHHBIX YTJIOB
TpEXTpaHHOro yria. TeopeMbl KOCHHYCOB M CUHYCOB JIJI1 TPEXTPAHHOIO yTJa.

MHoOrorpaHHMuKH

Buapel MHOrorpanHuKoOB, pa3BEpTKa MHOrorpaHuuka. [Ilpusma: n-yronpHas npusma,
mpsiMasis W HAKJIOHHAsg TMpPU3MbI, OOKOBas ¥ TOJHAs TIOBEPXHOCTh MPHU3MBI.
[Tapannenenuren, NpsMOYroJIbHBIN MTapajuIesIeNUIIe] U ero cBoicTBa. Kparuaimue nytu
Ha TMOBEPXHOCTM MHOrorpanHuka. Teopema Oiinepa. IlpocTpaHcTBeHHass Teopema
[Tudaropa. [Mupamuma: n-yroiapHash mupamuja, MPaBUIbHAS U YCEUYEHHAS TUPAMUJIBI.
CorictBa pébep © OOKOBBIX TpaHEH TPaBWIBHOW mHpaMuibl. [IpaBUibHBIE
MHOTOIPaHHUKH: TpaBWJIbHAs IIpU3Ma W IpaBWIbHAs NOUPaMHUIA, [PABUIIbHAS
TpeyrojibHas MUpaMua M MPAaBUIBHBIA TeTpadap, Kyd. [IpeacraBienne o mpaBHIIBHBIX
MHOTOIPaHHUKAX: OKTa’ap, JOJACKAIAP U UKOCAIP.

BoluncneHnue 31€MEHTOB MHOTOTPAHHUKOB: pEOpa, AuaroHanu, yribl. [lnomanb
OOKOBOI1 MOBEPXHOCTH U MOJHOM MOBEPXHOCTU MPSIMOU MPU3MBI, TUIOLIA b OCHOBAHUH,
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TeopemMa 0 OOKOBOM MOBEPXHOCTH NpsiMOM mpu3Mebl. [1nomans 60K0BOM MOBEPXHOCTU U
[IOBEPXHOCTH IIPABUJIbHON NMUPAMUJIBI, TEOPEMA O ILIOIAANA YCEUEHHON MUPAMUBI.

CummeTpuss B NOPOCTPAHCTBE.  DJIEMEHTBI  CUMMETPHUH  IPABUIIBHBIX
MHOIOTpaHHUKOB. CHMMETpuss B  MPAaBWIBHOM  MHOTOIPDAHHUKE: CUMMETPUS
[apajiejenunesa, CUMMETPUs [PABUIIBHBIX IPU3M, CUMMETPUS IPaBUIBHOU
IIAPAMUBI.

BekTOophbl 1 KOOPANHATHI B POCTPAHCTBE

[loHsATHS: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JUIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPbl KOJUIMHEAPHBIE, COHAINpABJIEHHbIE M TPOTHBOIMOJIOKHO HAaNpaBICHHbBIE
BEKTOpbl. PaBeHCTBO BeKTOpoB. JleWCTBHS C BEKTOpamMH: CIIOKEHHUE W BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJbKHUX BEKTOPOB, YMHOXXEHHME BeKTOpa Ha uucio. CBoicTBa
cioxeHust BeKkTopoB. CBOMCTBAa YMHOKEHHS BEKTOpa Ha yKciio. [loHaTre koMIiaHapHble
BeKTOphl. [lpu3Hak komIutaHapHOCTH TpEX BekTopoB. [lpaBuio mnapamienenunena.
Teopema 0 pa3noxeHUn BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKkTopaMm. [IpsiMmoyronbHas
cuctemMa KoopAuHAT B mpocTtpaHcTBe. Koopaunatel BekTopa. CBA3b  MEXIy
KOOpJIMHATAMHU BEKTOpa U KOOpJAWHATAMHU TOUYEK. YTOJI MEXIy BekTopamu. CKansipHOE
IPOU3BEICHUE BEKTOPOB.

11 KJIACC

TeJsia BpaleHust

[onsTHs: MUIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKasi MOBEPXHOCTH, chpepruueckas
MOBEPXHOCTh, OOpa3yrolue TMoBepxHocTed. Tema BpalleHUs: TWIMHIAP, KOHYC,
yCceu€HHBIN KOHYC, cdepa, map. BsammHoe pacmosioxkeHue cdepbl U IUIOCKOCTH,
KacaTteJbHas TNIOCKOCTH K cepe. M3o0paskeHue Ten BpalleHus Ha mi1ockocTu. Pa3Béprka
IWIMHJIpa ¥ KoHyca. CummeTpusi chepsl U mapa.

O6bEM. OcHOBHBIE CBOMCTBAa 00BEMOB Tell. Teopema 06 00bEME MPSIMOYTOIBHOTO
napajuienenunena u ciuenctBus u3 He€. OO0BEM TpsIMOM UM HAKIOHHOW MPHU3MBI,
MWINHAPA, TUPaMHUIbl U KoHyca. O0BEM 11apa 1 mapoBOTro CErMeHTa.

KoMOuHanuu Ten BpaieHrus 1 MHOTOTpaHHUKOB. [Ipu3ma, BnrcanHas B MWIHHIP,
oIHCcaHHas OKoJIo nuinHapa. [lepecedenne chepsl U mapa ¢ iockocThio. Kacanue mapa
U cdepsl TWIOCKOCThI0. [loHsATHE MHOTOTpaHHUKA, OMHCAHHOTO OKOJIO c(epshl, chepsl,
BIIMCAaHHOW B MHOTOT'PAHHHK WJIHM TEJIO BPAIICHHUS.

[1nomanb MOBEpXHOCTU HUIMHAPA, KOHYCa, IIIoMaab chepsl u e€ yacte. [lonobue
B mpocTtpaHcTBe. OTHOIMIEHHE OO0BEMOB, ILIOMIAJICH TOBEPXHOCTEH TOJIOOHBIX (QHUTYP.
[IpeoGpazoBanne  momobusi, roMoTeTHs.  PemieHne  3amad Ha  TUIOCKOCTHC
HCIIOJIb30BaHUEM CTEPEOMETPUUECKUX METO/IOB.

[locTpoenne ceyeHuid MHOTOTPAHHMKOB M TENl BpalICHHUS: CEUYEHUS UUIMHJIpa
(mapayiieIbHO ¥ NEPIEHIUKYJIISIPHO OCH), CEUEHHSI KOHYca (apaieIbHOe OCHOBAHUIO U
MPOXOSIIEe Yepe3 BEpUIMHY), CEUCHHS Il1apa, METOJbl MOCTPOCHHSI CEYEHHUI: METO]
CJI€I0B, METOJI BHYTPEHHETO MPOESKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH TIIOCKOCTH.
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BekTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

BekTopel B mpocTtpancTBe. Omnepauuu Haj BeKTOpamH. BekTopHOe yMHOXKEHHE
BEeKTOpoB. CBOIICTBa BEKTOPHOrO yMHOXe€HUA. [IpsiMoyronpHas cuctema KOOpJHUHAT
B npoctpaHcTBe. Koopaunate! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopaunatHo-
BEKTOPHBIM METOJ IPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

J{BHKeHUs B IPOCTPAaHCTBE

JBmxenus: npoctpanctBa. OrtoOpaxenus. [[Buxxenus u paBeHcTBo Guryp. O6mue
CBOMCTBA JBIWKEHHMU. BuAbl JIBWKEHUN: MapajsielbHbIA NEPEHOC, LEHTPAIbHAS
CUMMETpPHS, 3€pKajibHasg CHUMMETpPHs, MOBOPOT BOKpyr mnpsmoi. I[IpeodpazoBanus
nono6us. [Ipsamas u cdepa Diinepa.

NPEAMETHBIE PE3YJIBTATHI

K xonmy 10 kiaacca oOyyaromuiicss Hay4uTCs:

CBOOOTHO OIEPUPOBATH OCHOBHBIMH MOHATHSAMH CTCPEOMETPHH TP PEIICHHM3a1ad
Y TIPOBEJICHUY MAaTEMaTHYSCKUX PACCYIKICHUN;

NPUMCHATh aKCHOMBI CTEPCOMETPUU M CJICACTBUS W3 HHX IPU PCHICHUHU
TCOMETPUYCCKHUX 3a/1a4;

KJIacCU(UIIMPOBATh B3aUMHOE  PACIIOJIOKCHHE TPSIMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TIPOCTPAHCTBE, IPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE;

CBOOOJIHO OTEPUPOBATH MOHATHIMHU, CBSI3aHHBIMH C YTJIAMH B TIPOCTPAHCTBE:MEKIY
NPSIMBIMU B TIPOCTPAHCTBE, MKy PSIMOH U TNIOCKOCTEIO;

CBOOOJIHO ONIEPUPOBATH MOHITHSIMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;

CBOOO/IHO pacro3HaBaTh OCHOBHBIC BHIBl MHOTOTPAHHHKOB (IIpH3Ma, TMHpaMUAA,
IPSIMOYTOJILHBIN Mapaijiesienumne/, Kyo);

KJIacCU(UIIUPOBATh MHOTOTPAHHUKH, BHIOWpass OCHOBAHUS IS KiacCHU(UKAIINM;

CBOOOJIHO OIEPHPOBATH MOHSATHUSIMH, CBSI3AaHHBIMUA C CEYCHHEM MHOTOTPAHHUKOB
TUIOCKOCTBIO;

BBITIOJTHATH TApaJLIEIBHOE, IEHTPATHHOE M OPTOTOHAIBHOE MMPOCKTHPOBAHKUE QUTYD
Ha TUIOCKOCTh, BHITIOJHATH H300paxeHus: (GUryp Ha TUIOCKOCTH;

CTPOUTh CEUYECHHUS MHOTOIPAHHUKOB PAa3JIMYHBIMH METOJAaMH, BBIOIHITH
(BBIHOCHBIC) TIOCKHUE YEPTEKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUIl CBEPXY,
COOKY, CHU3Y;

BBIUUCTISTh TIJIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, NHPaMUaA),
T€OMETPUIECKUX TeJl C IPUMEHEHHEM (HOpMYyIT,

CBOOOJTHO OTMEPUPOBATH TMOHATUSIMH: CHMMETPHUS B MPOCTPAHCTBE, IICHTP, OCh
Y TUIOCKOCTh CHMMETPHH, IIEHTP, OCh M TUIOCKOCTh CHMMETPHUU (DUTYPHI;

CBOOOJHO  OMEPHPOBATH  TOHITHUSAMH, COOTBETCTBYIOIIMMHU  BEKTOpaM |
KOOpJIMHATAM B MPOCTPAHCTBE;

BBITIOJTHSATH ACHCTBUS HAJl BEKTOPAMH,

pemarh 3a7a4u Ha J0Ka3aTeIhCTBO MATEMATHYECKUX OTHOIICHUN M HAXOXKICHHUE
TCOMETPUYECCKUX  BEJIMYMH, TPUMEHSS  W3BECTHBIE METOABI TPH  PEIICHUU
MaTeMaTHIECKUX 3a7[a4 TIOBBIIIICHHOTO W BBICOKOTO YPOBHSI CIIOKHOCTH;
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NPUMEHATh  MPOCTEHIIME  OpOrpaMMHBIE  CPEICTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

U3BJIEKaTh, IPE0OPa30BbIBATH U WHTEPIPETUPOBATH UH(}OPMAIUIO0
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, NpPEACTaBICHHYIO Ha dYepTexkax u
pPUCYHKAX;

OPUMEHATh TOJIYYEHHBIE 3HAHUS HA IPAKTUKE: CPaBHHUBATh W AHAIU3UPOBATH
peanpHbIE CUTYallUW, IPUMEHATh W3YyYCHHBIE IMOHATHS B IPOLIECCE MOWUCKA PELICHUS
MaTeMaTudecku chOpMyTUPOBAHHON MTPOOIEMBI, MOACIIUPOBATH pEabHbIE CUTYALIMH Ha
A3bIKE TEOMETPHM, HCCIEIOBATh IOCTPOEHHBIE MOJEIW C  HMCHOJIb30BAHUEM
reOMETPUYECKUX MOHATUI U TEOPEM, anmnapara ajreopbl, pemaTh NpakTUYECKUe 3a1a4uH,
CBA3aHHBIE C HAX0XK/IEHUEM F€OMETPUYECKUX BEJINYHNH;

UMETh NPEJICTABICHNs 00 OCHOBHBIX ATamax pa3BUTHS T'€OMETPUM KaK COCTAaBHOMU
yacTh (yHJIaMEHTa Pa3BUTHS TEXHOJIOTUH.

K xonimy 11 kaacca oOyyaromuiicss HAy4uTCS:

CBOOOTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C [IJIMHIPHYCCKON, KOHUYECKOM U
c(heprUIeCKOi MOBEPXHOCTSIMHM, OOBSICHATH CIIOCOOBI TIOJTyYCHHUS,;

OIepUPOBATh MOHATUAMH, CBI3aHHBIMH C TEJIaMHU BPAIICHUS: [IUJIUHIAPOM, KOHYCOM,
chepoit u mapow;

pacmo3HaBaTh Tena BpamieHus (IWIMHAP, KOHYyC, cdepa W 1mmap) u OOBSICHSITH
CTIOCOOBI TIOTYYCHHS TEJ BPaICHHS,

KJIacCH(QUIIMPOBATH B3aUMHOE PACIIONOKEHUE CPephl U TNIOCKOCTH;

BBIYUCIIATh BEJIMYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB M TeNl BpamieHUs, 0OBEMBI U
TUTOIIA U TIOBEPXHOCTEH MHOTOTPAaHHWKOB W TENl BPAIICHHS, T€OMETPHUYECKUX TEJC
IpUMEHECHHEM (pOpMYT;

CBOOOJIHO OTIEPUPOBATH MOHSATUSIMH, CBI3aHHBIMHA ¢ KOMOMHAIIMSIME TEJ BPAIICHUS
¥ MHOTOTPaHHHKOB: MHOTOTPaHHUK, BIUCAHHBIN B chepy M ONMUCAHHBINA OKOJIO CQEpHI,
cdepa, BicaHHas B MHOTOTPAHHUK HJTH TEJIO BPAIICHUS;

BBIYUCIIATh COOTHOIICHHSI MEXAY IUIOMAIsIMH TOBEPXHOCTEH U 00BbEMaMu
IMOJTOOHBIX TEJI;

U300pakaTh HU3ydaeMble (DUTYpBI, BHITOTHATH (BBIHOCHBIC) IUIOCKHE UYEPTEKH U3
PUCYHKOB MIPOCTHIX 00BEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS Tell
BpaICHUS;

U3BIIEKATh, MHTEPIPETUPOBATH u npeoOpa3oBHIBATh nHMOPMAITUIO0
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha dYepTekax u
PUCYHKAX;

CBOOOTHO ONIEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTRBE;

BBITIOJTHSTH OTIEPAIIMH HAJl BEKTOPAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOP/INHAT;

pemaTh TEOMETPUYECKHE 3a/Jlauyd Ha BBIUMCICHUE YIIOB MEXKAY NPSIMBIMA H
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSHUN OT TOYKA JI0 IUIOCKOCTH, B IIEJIOM, HA
MPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METOA TIPU PEIICHHH,
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CBOOOJHO OMEPUPOBATH MOHATHUSMH, CBSI3aHHBIMHU C JIBM)KCHHUEM B TIPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKCHUM,

BBITIOJHATh M300paKCHHSI MHOTOTPAHHUKOM M TEJl BpaIeHUs TIPH MapajIeIbBHOM
nepeHoce, INEHTPATLHON CHMMETPUH, 3€PKAbHONM CUMMETPUHU, TIPH MOBOPOTE BOKPYT
MIPSAMO#, MpeoOpa3oBaHMs TIOI00US;

CTPOUTh CCUYCHHS MHOTOTPAaHHHUKOB U TEJI BpalICHHs: CEUCHUS IWIMHApA
(mapayiieIbHO M NEPIEHIUKYISPHO OCH), CEYCHUsI KOHYca (MapasuieibHOe OCHOBAHUIO U
MIPOXOIAIIEE Yepe3 BEPIINHY), CCUCHUS MIapa;

UCIIOJIb30BaTh METOJIbI TIOCTPOCHHSI CEUCHMIA: METOJ] CJICIOB, METO/I BHYTPCHHETO
NPOSKTUPOBAHUS, METOJ TIEPEHOCA CEKYIICH TIOCKOCTH;

JIOKa3bIBATh TCOMETPUICCKUE YTBEPIKICHNUS,

NPUMCHATh TeOMETpHUYeCKHe (PakThl JUIsl PENICHUS CTEPEOMETPUUYSCKHMX 3aj1ad,
NPEIITOIAraloIuX HECKOIBKO IIAaroB PEIICHUs, €CJIM yCIOBUS NPUMCHCHUS 3aJaHbIB
SIBHOUM M HESIBHOU (hopMme;

periaTh 3aJladyu Ha JI0Ka3aTeIbCTBO MAaTEMAaTUYCCKUX OTHOIICHUH M HAXOXICHHUC
TCOMETPUYCCKUX BEIIMUNH;

PUMEHSTH MPOTPAMMHBIC CPEACTBA M DJICKTPOHHO-KOMMYHHUKAIIMOHHBIEC CHCTEMBI
IPH PEIICHUN CTEPEOMETPUUCCKUX 3a/1a4;

NPUMEHSTh TOJTy4YEHHBbIE 3HAHMS HA TMPAKTHKE: CPAaBHUBATh, aHAJIU3UPOBATH U
OLICHMBATh peajibHbIE CUTYAIlUH, IPUMEHSATh U3yYEHHBIE TIOHSTHS, TEOPEMBI, CBOMCTBA
B TIpollecce IIOMCKa pEIIeHHs MaTeMaTH4ecKd CGOPMYIMPOBAHHONW MPOOIEMBI,
MOJIETUPOBATh PEAIbHbIE CUTYaIlUd Ha SI3bIKE T€OMETPHH, UCCIIEeIOBAaTh MOCTPOCHHbIE
MOJIENTU C HCIOJIB30BAHUEM T'€OMETPUYECKUX TMOHATUNA U TEOpEM, ammapara ajireOpsl,
peniaTh NpakTUYECKHE 3a/1a4d, CBA3aHHBIC C HAXOXKICHUEM T€OMETPUUYECKUX BEJINYNH;

UMETh TPEJICTABIICHNs 00 OCHOBHBIX dTamax pa3BUTHS T'€OMETPHHU KaK COCTaBHOMN
yacTH (yH/IaMEHTa Pa3BUTHS TEXHOJIOTUH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaszBanue KomuyecTBO OcCHOBHBIE BUIBI JEATEILHOCTH
OCHOBHOE COJIep>KaHHE
pasnena (Tembl) Kypca 4acoB yUamuxcs
Benenue B crepeomeTpuio 23 OCHOBHBIE POCTPAHCTBEHHBIC OmnpeaensTe IIOCKOCTh Kak GUrypy,

burypsi.
[TonsiTus cTepeoMeTpun: TOUKa,

npsiMasi, TJI0CKOCTh, POCTPAHCTBO.
OcHoBHBIE TTpaBUIIa U300PAKEHHUS

Ha PUCYHKE TIOCKOCTH, MapaJlIeIbHbIX
NPSMBIX (OTPE3KOB), CEPEAMNHBI
OTpe3Ka.

[TonsTHS: Eepecekarommecs MmI0CKOCTH,
NepECEKAONINECS MPSAMas U IIIOCKOCTB;
MOJIYIIPOCTPAHCTBO.

MHororpanHuK#, H300pakKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCymecTBYIOIINX OOBEKTOB.
AKCHOMBI CTEPEOMETPHUU U TIEPBBIE
CJECTBUS U3 HUX.

Crioco06bl 3a1aHUs TIPSMBIX U
IJIOCKOCTEN B TPOCTPAHCTRE.
O0603HaueHUs NPSIMBIX U MIIOCKOCTEH.
Ceuenus. M3o0paxkeHue ceueHui

B KOTOPOM BBITOJIHSIETCA MIIAHUMETPHUSL.
JlemaTe MpoCTEUIIINE JTIOTUUECKUE
BBIBO/Ibl U3 AKCMOMATUKH TJIOCKOCTH.
[IpuBOOUTH MIPUMEPHI pEATBHBIX
O00BEKTOB, HJI€ANTU3AIMEN KOTOPHIX
ABJISIIOTCS AKCUOMBI TEOMETPHUH.
N3yuarh, NPUMEHATH TPUHLUIIBI
MMOCTPOCHUS CCUCHUU.

Hcrnonp30BaTh 17151 TOCTPOCHUS
CEYCHHMU METOJI CJIECI0B, METO/I
BHYTPEHHETO MPOECKTUPOBAHUS, METOJI
IIEpEeHOCca CEKYIIEHN IIIIOCKOCTH.
Pewrate cTepeoMeTprueckue 3a1auu:
Ha OIpEJICJICHUE BU1a CEYCHHUS U
HaXO0XJEHHUE €0 IUIOMIAJIH.
AKTyanm3upoBaTh (aKThl 1 METOJIbI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MPOBOJAUTH aHAJIOTHUHU.

Hcnonb30BaTh py pEMICHUH 33/1a4
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nUpaMubl, KyOa U IpU3Mbl, KOTOPbIE
IpOXOJAT yepe3 ux peéopa.
N3o06pakenue nepeceyeHust
IIOJIy4YECHHBIX IUNIOCKOCTEH.
PackpammBaHne NOCTPOEHHBIX CEUECHUIM
Pa3HBIMM [[BETAMM.

Meron cnenoB A NOCTPOEHUS
ceyeHuii. CBOICTBA MEpECEUCHUI
psAMBIX U I1ockocTer. [loctpoenue
CEUYEeHHH B mUpaMujie, Kyoe 1mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aIIUCh 11aroB
IIOCTPOCHHUS.

IloBTOpEHKE MITAHUMETPUH.

Teopema 0 MpONOPIMOHATBHBIX
otpe3kax. [logobue TpeyronbHUKOB.
Teopema Menenas. Pacuérsl

B CEYECHMSIX HA BBIHOCHBIX YEPTEkKAX.
HcTopus pa3BUTHS IUTAHUMETPUH

U CTEPEOMETPUHN

CJIEIyIOIINE IJIAHUMETPUUECKUE (PaKThI
Y METOJBI:

Teopembr Qaseca u

O IPOIIOPLUOHAIBHBIX OTPE3KAX.
ANTOpUTM JIEJIEHUS OTpE3Ka

Ha N paBHBIX yacTel. Teopema
Menenas.

PaBHOOEIpeHHBIN TPEYTOJIbHHUK.
PaBHOCTOPOHHMI TPEYTOJIBHUK.
IIpsAMOYTONBHBIN TPEYTOJIbHUK.
CBOMCTBO CpeHEN TUHUU
TpeyronbHuKa. CBOWCTBO OMCCEKTPUCHI
yria TpeyrojapHuka. CBOMCTBO MeIHaH
TPEYTrOJIbHHUKA.

[Tpu3Haku nogo0us TPEeyroJibHUKOB.
[TonyuaTs npencraBieHus 06
OCHOBHBIX 3Tallax pa3BUTUA '€OMETPUU
KaK COCTaBHOM 4yacTu (yHIaMeHTa
Pa3BUTUS TEXHOJIOTUN

B3anmHoe pacnonoxxenue
MPSMBIX B IPOCTPAHCTBE

B3anmHOe pacronoxeHue npsiMbIX

B pocTpaHcTBe. CKpelnBaromuecs
npsiMble. [Ipu3Haky CKpenMBaOIINXCS
PSIMBIX.

[TapannenbHbie TpsIMbIE

KrnaccudumnmpoBaTts B3auMHOE
PaCTONIOKEHHE TTPSMBIX

B IIPOCTPAHCTBE, WILTIOCTPUPYS
PUCYHKaMU ¥ TIPUBOJISI IPUMEPHI
W3 PeaJbHOM KU3HM.
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B IIpocTpaHCcTBE. Teopema

O CYIIECTBOBAHUU U €IMHCTBEHHOCTH
IIPSAMON IapajuleIbHON JaHHOU
IIPSIMOM, IPOXOSAILEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAILIEH

Ha JIAHHOW IPSMOM.

JleMMa 0 mepeceueHnH MapayieabHbIX
NPSAMBIX II0CKOCTHIO. [TapannenbHOCTh
TpEX NpsAMBIX. Teopema o TpEx
napajuieNIbHbIX MPSIMBbIX.

Teopema 0 CKpelUBaOIUXCS IPSAMBIX.
[TapasuienbHOE IPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA apAJIIEIIBHOIO
npoekTupoBanus. M3o0paxenue
pa3HbIX GUTyp B MapayljiesIbHOMI
IIPOCKILUU.

LlenTpanbHas mpoeKuus.

YTroJI ¢ COHanpaBICHHBIMU CTOPOHAMM.
Yron Mexy npsiMbIMHU.

3aaun Ha JOKA3aTeIbCTBO U
UCCIIEJOBAHNE, CBSI3aHHBIC

C pPacmoI0KEHUEM ITPSAMBIX

B IIPOCTPAHCTBE

Jloxa3biBaTh TEOpEMY

O CyILIECTBOBAHUM U €IMHCTBEHHOCTH
MAPALIETBHON IPAMOM, IPOXOIAIIEN
4yepe3 TOUKY MPOCTPAHCTBA U HE
JIeXKalllen Ha IPYyrou NMpsIMOM; JIEMMY
0 MEPECEUYECHUH TUIOCKOCTH ABYMS
napajuieIbHbIMU NPSAMBIMH; TEOPEMY
0 TPEX MapajseabHbIX MPSMBIX.
Jloka3pIBaTh MpU3HAK
CKPELIMBAOUIUXCS MPSAMBIX, TEOPEMY
O CKPELIMBAIOIINXCS MPAMBIX.
Jloka3bIBaTh TEOPEMY O PAaBEHCTBE
YIJIOB C COHAIPAaBICHHBIMU CTOPOHAMM.
OOBSICHATH, UTO HA3BIBACTCS
MapajiyIeIbHbIM U HEHTPAIbHBIM
IIPOEKTUPOBAHUEM U KAK BBIITOIHSAETCS
MPOEKTUPOBaHUE (HUTYP HA TIIOCKOCTb.
Jloka3bIBaTh CBOMCTBA NApaLIEIBHOIO
IIPOCKTUPOBAHMSL.

N300paxkath B mapamieabHON
IIPOEKLIUH Pa3HbIE TEOMETPUUECKUE
burypsl.

Pemats crepeoMerprueckue 3agaqu
Ha JJ0Ka3aTEIbCTBO U UCCIEI0BAHUE,
CBSA3aHHBIE C PACTIOJIOKEHNEM NPSAMBIX
B IIPOCTPAHCTBE.
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[TpoBOIUTE MOKA3aTEIbHEIC
pacCyXACHUS TIPU PEIICHUN
TCOMETPUICCKUX 3aJ1a4, CBI3aHHBIX
CO B3aHMHBIM PaCIOJIOKCHUEM
NPSIMBIX B TIPOCTPAHCTBE.
CpaBHUBaTh, aHAJTU3UPOBATH U
OIICHUBATh YTBEPKICHUS C IEITBIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PAaCCYXKICHHM.
MonenupoBaTh peanbHbIC CUTYaIINH,
CBSI3aHHBIE CO B3aWMHBIM
PacIoIOKEHUEM MPSIMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE TEOMETPHH.
HccnenoBath MOCTPOCHHBIE MOJIETTU
C UCIIOJIb30BAaHUEM T€OMETPUUECKUX
MOHATHI U TEOpeM, armapara aareOpsl,
1M (PPOBBIX PECYPCOB.

[TonyuaTp npeacraBieHue

O IIEHTPAITLHOM MPOEKTUPOBAHUH

1 00 UCTOpUHU PadOT MO TEOPUHU
MIEPCTICKTUBBI

[TapannenbHOCTH NPSAMBIX
Y IUIOCKOCTEHN
B IIPOCTPAHCTBE

[loHATHSA: MapaJUIETIBHOCTD NPAMOMN U
IJIOCKOCTH B IMMPOCTPAHCTBE.

[Ipr3Hak napanneabHOCTH IPSMON U
m10ckocTh. CBOKMCTBA NAPaAIEIbHOCTH

Knaccudummposats B3auMHoe
PaCTONIOKEHHUE TIPSIMOM U TIIIOCKOCTH
B ITPOCTPAHCTBE, IPUBOIS
COOTBETCTBYIOIIHE TTPUMEPHI
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IIPSMOU U IUIOCKOCTH.
['eomeTpuueckue 3anaun

Ha BBIYMCIICHUE U JOKA3aTEIBCTBO,
CBSI3aHHBIE C IAPAJUIEIBHOCTHIO

MMpsAMBIX U IJIOCKOCTEM B MpOCTPAHCTBC.

[TocTpoenue ceyenusi, MPOXOIAILIETO
Yyepe3 JaHHYIO MPSAMYI0 Ha YEPTEKE U
MAPAVIEIBHOTO APYTOU MIPSMOM.
Pacuér otHomenun. IlapannensHas
MIPOEKINS, TPUMEHEHHE

JUIS IOCTPOEHUS CeYeHUH KyOa

U NapajulelIeIuIe1a.

CBoiicTBa ImapaJuICJICIIUIICAa U ITPU3MBI.

[TapannensHbie wockoctu. [IpusHaku
NapajieIbHOCTH JIBYX IJIOCKOCTEM.
Teopema 0 mapaIeIbHOCTH U
€AMHCTBEHHOCTH IJIOCKOCTH,
MPOXOAIIEH Yepe3 TOUKY, HE
MIPUHAICKAITYO JAHHOW INIOCKOCTHU U
CIICJICTBUS U3 HEE.

CaoiicTBa napaJuieabHbIX INIOCKOCTEMH:
0 MapaJuIeIbHOCTH NPSIMBIX
NIEpEeCEeUYCHUs PHU NEPECCUCHUH ABYX
MapajIeIbHbIX MIIIOCKOCTEN TPETHEM;
00 oTpe3kax napauieIbHbIX MPSIMBbIX,
3aKJIFOYEHHBIX MEK/Y ITapasuIeIbHBIMA

W3 pEAIbHOM KU3HU.

®opmynupoOBaTh ONPEIEIICHUE
[apaJJICIbHBIX IPSIMOU U INIOCKOCTH.
Jloka3bIBaTh IIpU3HAK

0 NMapaJuICIbBHOCTH IIPSMOU U
IIJIOCKOCTH; CBOMCTBA MAapalIeIbHOCTH
IIPSIMOU U IIJIOCKOCTH.

Pewrate cTepeoMeTpudeckue 3a1a4u
BBIUMCIICHUS U J10KA3aTEIbCTBO,
CBSA3aHHBIE C [1aPaAJUICIBHOCTHIO

IIPpAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBC.

Pemrate npakTudeckue 3aJauu

Ha ITOCTPOCHHE CEUYCHMI Ha YepTexkax
TeTpa’Apa U Mapajyieienuneaa.
Pemrate crepeomeTpuyeckue 3agaum,
CBSA3aHHBIE C IOCTPOCHUEM CEYEHUN
MJIOCKOCTBIO.

[IpoBOIUTE JIOTUYECKU KOPPEKTHBIE
JI0KAQ3aTeJbHbIE PACCYKICHUS

IIPY PELICHUHU T€OMETPUUECKUX 3a]a4
CBSI3aHHBIX C NAPAJIETBHOCTHIO
IIJIOCKOCTEM.

CpaBHMBATh U aHAIU3UPOBATH
peallbHbIE CUTYAIUH, CBSI3AHHBIE

C NMapaJUIEIbHOCTBIO MPAMOM U
IJIOCKOCTH B IMTPOCTPAHCTBE;
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IUIOCKOCTSIMU; O TIEPECEUECHUN MPSIMOI
C IByMs IapaJIJIEIbHBIMU TJIOCKOCTAMHU

MOJIEJIMPOBATH PEAJIbHBIE CUTYAIWH,
CBsI3aHHBIC C NIAPAJUICIIbHOCTHIO
MPSAMOU U INIOCKOCTH B IMPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUU

[lepneHauKyJIApHOCTD
IIPSAMBIX U INIOCKOCTEU
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iudaropa

Ha IUIOCKOCTHU, TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CgoiicTBa Ky0a v MPSIMOYTOJIBHOTO
napajenenuneaa. Beraucienue v
OTPE3KOB B KyO€ U MPSMOYTOJIEHOM
napajuielIeIuIeie.
[lepneHAUKYISAPHOCTD IPSIMOU U
iockocTu. [Ipu3Hak
NEPHEHAUKYISIPHOCTU IPSIMOM U
miockocTu. TeopeMa o cyliecTBOBaHUU
Y €JUHCTBEHHOCTH IPSIMOH,
MIPOXOIAIIEN YEPE3 TOUKY
MPOCTPAHCTBA U NMEPIEHIUKYIISIPHON
K miockoctu. [lnockoctu u
NEePHEHIUKYISPHBIE UM MpsMast

B MHOTOTPaHHHKAX.
[lepneHauKyap U HAKIOHHAS.
[locTpoenne nepneHIuKyIsapa

Y3 TOYKHU HA IPSIMYIO.

Teopema 0 TpEX nMepNEeHANKYIIAPAX
(npsimast u oOpaTHas).

AKTyau3upoBaTh (PaKkThl U METOIbI
MJIAHUMETPHUHU, PEIICBAHTHBIC TEME,
MPOBOJUTH aHAJIOTHUHU.
®opmMyIUpOBaATh ONIPEAECICHHUS:
MEePIECHANKYISAPHBIX MPSAMBIX

B IIPOCTPAHCTBE; ONPEIEIICHUE MPSIMON,
MEPIIEHAUKYJIIPHOUN K INIOCKOCTH.
Jloka3bIBaTh: 1IeMMY

O NEPIEHIUKYISIPHOCTH IBYX
[apaJiyICIbHBIX MIPSAMBIX K TPEThEUN
MIPSIMOM; TEOPEMBI O CBSI3U MEKY
MapaJIEIBbHOCTBIO MPSIMBIX U UX
MEPIIEHANKYIAPHOCTHIO K INIOCKOCTH.
Jloka3bIBaTh: TEOPEMY, BBIPAKAIOLIYIO
MIPU3HAK NEPIEHIUKYISIPHOCTH MPSIMOUN
U IIJIOCKOCTH; TEOPEMY

O CYLIECTBOBAHWUH U €JUHCTBEHHOCTH
MPSIMOM, TPOXOAIIEH YEPE3 TAHHYIO
TOYKY U NEPIECHAUKYIAPHON K JTaHHOU
IIJIOCKOCTH.

N300pakaTh B3aUMHO
MEPIIECHANKYJIISIPHBIC TPSIMYIO
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YTroa MeXy CKpEIIMBAOIMMUCS
npsMbIMU. [TOMCK epHeHIUKYISIPHBIX
MPSIMBIX C IOMOIIBIO
NEPIEHAUKYIAPHBIX IOCKOCTEN
OpToroHanbHOE MPOEKTUPOBAHHUE.
[locTpoenue ceuenuit kyda, MPU3MBbI,
MPaBWILHOM MUPAMUIBI C TOMOIIBIO
OPTOTOHAJIBHOW IIPOEKIIUU.
CuMMeTpusi B IPOCTPAHCTBE
OTHOCHUTEJIBHO MI0CKOCTH. ITnockocTn
CHUMMETPUNA B MHOI'OTPaHHUKAX.
[Ipr3Hak nepneHuKyIISIpPHOCTH
IIPSIMOU U IUNIOCKOCTH KakK CJIEICTBUE
cummerpud. [IpaBuiibHbIE
MHOTOI'PAHHUKHU

Pacuér paccrosHuii OT TOUKH

10 ockocTi. CriocoObl OMYCTUTD
MEPIECHAUKYJIISPBL: CAMMETPUS, CABUT
TOYKH 10 MapajuieIbHON MPAMOM.
CnBur no HenapauieIbHON IPSMOH,
VU3MEHEHUE PACCTOSTHAN

Y TUIOCKOCTb.

DopMyIIUPOBATH CBOMCTBO
NEPNEHANKYJISPA IO OTHOIIEHUIO

K IUIOCKOCTH.

[lomyyaTh npeacTaBiIeHUE O 3HAYEHUN
NepHeHauKysipa sl APYyrux odnacren
Hayku ((pu3nKa, SHEpreTHKa, Ja3epHbie
TE€XHOJIOTUH), B PEAIbHOM KU3HU
(TexHUKa, OKpYy’Karolasi 00CTaHOBKA).
Jloka3pIBaTh yTBEPKACHUS, CBI3AHHBIC
C MPOEKUMEN MPSIMOUN Ha IIOCKOCTb,
HETEPIIEHIUKYIAPHYIO K 3TON NPsIMOM.
Jloka3pIBaTh TEOPEMY O TPEX
NEPHEHIUKYIIAPaX U TEOPEMY
oOpaTHyI0 TeopeMe 0 TPEX
NEePHEHIUKYIIApaXx.

[Tonyuyats npeacraBiieHUE

00 OpTOroOHAJIBHOM IIPOEKTUPOBAHUH.
Jloka3pIBaTh TEOPEMY O NPOECKIIUU
TOYKH Ha NPAMYIO.

Pemrats crepeomerpruueckue 3anaun,
CBSI3aHHbBIE C IEPIEHAUKYIIPHOCTHIO
MPSIMOU U TIJIOCKOCTH.

Pemrats npukinanHbie 3a1a4u,
CBSI3aHHBIE C HAXOXJACHUEM
reOMETPUYECKUX BEJIMYHUH.
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Pemrats crepeoMeTpuyecKue 3a1a4y,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI
O TPEX NMEPIECHAUKYIAPAX,
HAaXO0JECHUEM PACCTOSHUH,
IIOCTPOCHUEM ITPOCKIUH.

CpaBHMBATh U AaHAJIU3UPOBATH
YTBEPKJICHUS C LIENbIO BISBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanmu3upoBaTh U MOJIEINPOBATH

Ha S3bIKE TEOMETPUU PEAJIbHBIE
CUTYyAallUuH, CBA3aHHbIEC

C NEPIEHIUKYIIAPHOCTHIO NPAMOU U
IIJIOCKOCTH; UCCIIEA0BATh IOCTPOCHHBIE
MOZIEJIH, B TOM YUCIIE U

C UCIOJIb30BAaHUEM arrapaTa aareopbl

VYTIiabl ¥ paccTOSHUS

16

[IoBTOpEHME: Yroa MEXAY NPIMBIMU
Ha [JIOCKOCTH, TPUTOHOMETPHUS

B IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopemMa KOCHUHYCOB.

[loBTOpEHME: YrOoa MEXKIY
CKPEIIMBAIOIIUMUCS NPSIMBIMH

B IPOCTpaHCTBE. [ eomeTpuueckue
METO/IbI BBIYMCIICHUS YIJIa MEXKY
MPSIMBIMU B MHOTOIPAHHHKAX.

AKTyanu3upoBaTh (HaKThl 1 METOJIbI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MIPOBOJAUTH AHAJIOTHUHU.
®opmMynUPOBATH ONIPEACICHUE
JIBYTPAHHOTO yTJIA.

Jloka3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEVHBIX YTJI0B ABYTPAHHOIO YyIJa.
KinaccuduunpoBath 1ByrpaHHbIE yTIIbI
B 3aBUCUMOCTH OT X I'PalyCHON MEpHI.
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JIByrpanssiid yros. CBOKWCTBO
JIMHEVHBIX YIJIOB IBYTPAHHOTIO YIJIa.
[lepnieHAUKYIISIpHBIE TITIOCKOCTH.
CBoiicTBa B3aUMHO NEPIEHAUKYISPHBIX
mockocrent. [IpusHax
NEPNEHANKYISPHOCTH MIJIOCKOCTEN;
TE0-peMa O IPSIMOM NIEPECEUEHUS IBYX
IJIOCKOCTEN NEPHEHAUKYIIAPHBIX
TPEThEU IIJIOCKOCTH.

[IpsAMOyTONBHBIN NTapaJIECICIIUIEN;
KyO; U3MepeHusi, CBOMCTBa
IIPSIMOYTOJIBHOT'O NapaJuIesICIUIEA.
Teopema o nuaroHanu nIpsIMOYroJIbLHOTO
napajulelIeIUIe a U CIEICTBUE U3 HEE.
CrepeoMeTpruyeCcKHe U MIPUKIIATHBIE
3a/1a44, CBA3aHHBIE CO B3aUMHBIM
PACIIOIOKEHUEM IIPSIMBIX U IIJIOCKOCTH.
[IoBTOpEHNE: CKPEIIMBAIOIIHNECS
IPsIMBIE, MIAPAJIJIEIbHBIE IITIOCKOCTH

B CTaHJIAPTHBIX MHOTOI'PAHHUKAX.
[lapa mapajuteIbHBIX MIOCKOCTEN

Ha CKPEIIHUBAIOIINXCS NPSAMBIX,
PacCTOSTHUE MEXAY
CKPEIMBAKOIIAMHUCS IIPSIMBIMA

B IIPOCTBIX CUTyalUAX.

Onyckanue nepnesauKymiIspos,

DopmynUpOBaTh ONPEICIICHUE B3aUMHO
MEPIIEHAUKYJIISPHBIX IIJIOCKOCTEH.
Jloka3pIBaTh TEOPEMY O IIPU3HAKE
NEPIICHAUKYISAPHOCTH ABYX
IIJIOCKOCTEM.

DopmMynUpOBaTH CIEICTBUEC

(M3 mpU3HaKa) O NEePIEeHUKYISIPHOCTU
IJIOCKOCTH, KOTOpas NEPIEHIUKYIISIPHA
IIPSIMOM, 110 KOTOPOM IIEPECEKAIOTCS BE
IIJIOCKOCTH, 3TU IUIOCKOCTSIM.
JloKa3pIBaTh YTBEPKACHUA O €TI0
CBOMCTBAX; TEOPEMY U CIICICTBUE

13 He€ 0 IMArOHAIAX IPSIMOYTOJIbHOTO
napajulelIeIuIe1a.

Pemrats crepeoMeTpruyecKkue 3a1a4y,
CBSA3aHHBIE C IIEPIIECHIUKYIIIPHOCTD
IIPSAMBIX U IUIOCKOCTEU, UCTIOJIb3Ys
IUTaHUMETpUUYEeCKUe (GaKkThl U METOABI.
IIpoBOANTE JIOTUYECKU KOPPEKTHBIE
JIOKa3aTeJIbHBIE PACCYKIACHUS IIpU
pELICHUU TeOMETPUUYECKUX 3a/1aY,
CBS3aHHBIX C IIEPIEHAUKYISIPHOCTHIO
IIJIOCKOCTEMN.

AHanmM3upoBaTh U MOJEINPOBATH

HAa I3bIKE TCOMETPUU PEAJIBHBIC
CUTYyaLlH, CBSI3aHHBIE
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BBIYMCIICHUE PACCTOAHUN OT TOUKHU
JI0 TOYKH; IPSIMOU; TIIIOCKOCTH.
Brruncnenue paccTosTHAN MEXIY
CKpEIIMBAIOLIUMHUCS MPSIMBIMH

C IOMOUIBIO NEPIEHAUKYIISIPHON
IIJIOCKOCTH.

Tpéxrpa”Hblil yroju, HEPaAaBEHCTBA
JUIs1 TPEXTPAHHBIX YIJIOB.

Teopema I1udaropa, Teopemsi
KOCUHYCOB U CUHYCOB

JUISL TPEXTPAHHOIO YIJIa. DJIEMEHTBI
cepuueckoil reoMeTpuu:
re0JIe3UUECKHE JIMHUU Ha 3eMiIe

C IEPIECHANKYISPHOCTHIO MPSAMBIX U
TIOCKOCTEM.

HccnenoBaTh MOCTPOEHHBIE MOAENH,
B TOM YHCJIE U C UCTIOJb30BAHUEM
amnmnapara ajareophbl.

PelaTte npuknagHble 3a1a4uu,
CBSI3aHHBIE C HAXOXKIECHUEM
r€OMETPUUYECKUX BEJIMYUH

MHororpaHHuKH

Cucremaru3aius 3HaHUMN:
MHOrorpaHHUK U €0 3JIEMEHTHI.
[Tupamupa. Buasl nupamu.
[IpaBunpHas nupamuaa.
[Ipusma. Ilpsimast u HakIIOHHAs
npusMbl. [IpaBuiibHas npusma.
[Ipsimoit mapanenenunen,

NPSIMOYTOJIBHBIN Mapaiieenumne, Kyo.

Brinmykieie MHOrorpanauku. Teopema
Diinepa. [IpaBuiibHbIE U
MOJIYTIPABUIIbHBIE MHOTOIPAHHUKH

PaboTaTh ¢ yueOHUKOM: 3a71aBaTh
BOIIPOCHI, J€JaTh 3aMe4YaHusl,
KOMMEHTapHH.

AHaIU3UPOBATh PEIICHUE 3aIaUH.
PucoBaTh BRINTYKJIbIE MHOTOTPAHHUKHU
C 3aJJaHHBIMM CBOMCTBaMU;
BOCCTAaHaBJIMBATh OOIIMI BU/I
BBIITYKJIOTO MHOTOTPaHHHUKA TI0 IByM
€ro MPOEKIUIM.

JloKka3bpIBaTh CBOMCTBA BBITYKJIOTO
MHOTOTPAHHHUKA.

PucoBaTh BBINTyKJIbIE MHOTOTPaHHUKHU
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C pa3HOU DUJIEPOBOM XapaKTEPUCTUKOM;
HCCIIEN0BATh BO3MOKHOCTH MOJIYYEHUS
pe3ynbTaTa Ipy BapbUPOBAHUH JaHHBIX.
Jloka3pIBaTh CBOKMCTBA ITPAaBUIIbHBIX
MHOI'OrpaHHUKOB. [lmaHupoBaTh
MIOCTPOEHHE MPABUIBHBIX
MHOT'OTPAaHHUKOB Ha MTOBEPXHOCTIX
JPYTUX MPaBUIbHBIX MHOTOTPAHHUKOB

BekTopsl B IpocTpaHCTBE

12

[TonsiTrie BeKTOpa Ha TIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMa 1 pazHOCTb BEKTOPOB, MPABUIIO
napajuielienune1a, YMHOXKEHHUE BEKTOpa
Ha YHCJIO, PA3JIOKEHUE BEKTOpa

1o 6a3ucy TpEX BEKTOPOB, HE JEKAIIUX
B OJJHOM IIOCKOCTH.

CxansipHoe pou3BeICHHUE,
BBIYKCJICHUE yTJIa MEKy BEKTOpAMHU

B IIPOCTPAHCTBE.

[IpocTeitmue 3a1aun ¢ BEKTOpaMHU

AKTyam3upoBaTh (PaKkThl U METOIbI
MJIAaHUMETPHUHU, PEJICBAHTHBIC TEME,
MPOBOJUTH aHAJIOTHUH.

OnepupoBaTh MOHATUIMU: BEKTOP

Ha IJIOCKOCTH U B MMPOCTPAHCTBE;
KOMILUIaHApHbIC BEKTOPHI. [IpuBOIUTS
puMepbl PU3NIECKUX BEKTOPHBIX
BEJIMYMH.

OcBauBaTh MpaBUjia BHIMOJIHEHUS
JICUCTBHUHU CIIOKECHHUS W BEIYUTAHUS
BEKTOPOB, YMHOXKEHHUSI BEKTOpa

Ha YHUCJIIO.

Jloka3pIBaTh MPU3HAK KOMILIAHAPHOCTHU
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O Pa3I0KEHUU
J000r0 BEKTOpa Mo TPEM TaHHBIM
HEKOMIIJIAHAPHBIM BEKTOpaM

54



[loBTOpEHUE, 00001ICHNE
U CUCTeMAaTH3allisa 3HaHUM

5

O6o0maromiee NOBTOPEHHUE MOHATUI
U METOJIOB Kypca T€OMETpUHU

10 k1acca, cucTemMaTu3anysa 3HaHUA.
HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKHU U €€ poJib B pa3BUTHHU
COBPEMCHHBIX HH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

Pemiate crepeoMeTpuyeckue 3aaauu
Ha JI0Ka3aTeJIbCTBO MAaTEeMaTUYECKUX
OTHOIIICHUH, HAXOKICHNE
r€OMETPUUECKUX BEJTUYUH (IJIMH,
YTJIOB, IJIOIIA/IeH, 00BEMOB).
Hcnonb30BaTh npu pelieHuU
CTEPEOMETPUUECKHX 3a]1a4
MJIaHUMETpUUYeCKue (haKThl U METO/IBI.
[TpoBOIUTH JIOTUUECKH KOPPEKTHBIC
JIOKa3aTeJIbHbIE PACCYKICHUS

MIPY PEUICHUHN CTEPEOMETPUUECKUX U
MJIAHUMETPUUECKUX 3a7a4.
CpaBHUBATh U aHAIU3UPOBATH
pealibHbIE CUTYallUH U BBIABISATH
BO3MOXHOCTbh €€ MOJCIUPOBAHUS Ha
SA3bIKE TCOMETPUHU.

MoenupoBath peaibHYI0 CUTYaALUIO
Ha SI3bIKE TEOMETPUHU U UCCIIEA0BATh
MMOCTPOCHHBIE MOJIEIIH, B TOM YHUCIIE U
C UCTIOJIb30BaHUEM arrnapara ajareopsl.
Hcnonp30BaTh KOMIBIOTEPHBIE
MPOrpaMMBbl MPHU PEICHUH 3a]1a4.
[Tomyyats npeicTaBICHUE O TEOMETPUH
KaK O Pa3BUBAIOINICHCS HAYKeE,
WCCIIETYIONIEN OKPYKAKIINN MUP,
CBSI3aHHOM C peaIbHBIMU OOBEKTAMH,
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IIOMOTAIOIIECH PEIIUTD PEalbHbIC
YKA3HEHHBIE CUTYaLIUU O POJIHU
CTEPEOMETPUU B PA3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUM.
CpaBHMBATh U AaHAIU3UPOBATH
YTBEPKJICHUS C LIENbIO BbISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.

HCCHC}IOB&TB IMOCTPOCHHBIC MOJICIIN.

Hcnonb3oBaTh HUPPOBBIE PECYPCHI

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

102
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11 KJIACC

HaszBanue KomuyecTtBO OCHOBHBIE BUIBI JEATEILHOCTH
OCHOBHOE COIEp/KAHNE
paznena (Tembl) Kypca 4acoB yUaIuxcs
AHanuThuecKasi reoOMeTpHs 15 [ToBTOpEHUE: KOOPAUHATHI BEKTOPA AKTyaIu3upoBaTh (PaKkThl U METOIbI

Ha IJIOCKOCTHU U B IPOCTPAHCTBE,
CKAJIIPHOE MPOU3BEAECHUE BEKTOPOB,
BBIYMCIICHUE yTJIa MEXY BEKTOpaMHU
B IIPOCTPAHCTBE. Y PaBHEHUE MPAMOH,
IPOXOASAUIEN YEPE3 JBE TOUKH.
YpaBHEHHE TIOCKOCTH, HOPMaJIb,
YpaBHEHUE INIOCKOCTU B OTPE3KAX.
BekropHoe npousBeneHue. JInnernbie
HEPABEHCTBA, JJUHEUHOE
IIPOTPaMMHUPOBAHUE.

AHanmUTUYECKUE METOIbI pacueTa
yIila MEXAY NPSAMBIMU U INIOCKOCTAMU
B MHOrorpanuukax. ®opmyia
paccTOsIHUS OT TOYKH JI0 IIJIOCKOCTH
B KOOpJMHATAX.

HaxoxaeHne pacCTOSSHUN OT TOYKHU
JI0 TJIOCKOCTH B KyO€ U MPaBUIIbHOM
ApaMUIe

MJIAHUMETPUHU, PEIICBAHTHBIC TEME,
MPOBOJUTH aHAJIOTHUHU.

CBOAUTH IEUCTBUS C BEKTOPAMH

K aHAJIOTUYHBIM JICHCTBUSIM C UX
KOOpJMHATAMMU.

BcnoMHUTE onipeieieHre CKaIsipHOTO
YMHO>KE€HUS U €ro CBOICTBA.
BbIUKCIIATE ¢ MOMOIIBIO CKAJISPHOTO
YMHO>KE€HUS IJTMHBI BEKTOPOB, YIJIbI
MEXJy HUMH, YCTaHABINBAaTh
MEePIEHANKYIIPHOCTh BEKTOPOB.
BrIBOAUTH ypaBHEHUE MIOCKOCTU U
bopMyITy pacCTOSIHHSI OT TOUKH

J10 IIJIOCKOCTH.

Pemats 3amaun, codyeras
KOOPJIMHATHBINA U BEKTOPHBIA METO/IBI.
[IpoBOAUTH JIOTHYECKH KOPPEKTHBIC
JIOKa3aTeJIbHBIE PACCYXKICHUS

MIPU PEIIEHUU TEOMETPUYECKUX 3a7a4
Ha IPUMEHECHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/IA.
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AHanu3upoBaTh U MOJIEITUPOBATH
Ha SI3bIKE T€OMETPUHU PEATIbHbBIE
CUTYalllH, CBA3aHHBIE BEKTOPAMHU U
KOOpJAMHATaMU.

HccenenoBaTh MOCTPOCHHBIE MOJEINH,
B TOM YHCJIE U C UCITOJIb30BAHUEM
anmnapara anreOpsl.

Hcnonb30BaTh KOMITBIOTEPHBIE
IPOrPAMMBI.

3HAKOMUTHCS C UICTOPHUEH pa3BUTHS
MaTEMaTUKH

[ToBTOpEeHnue, 0600IICHNE
Y CUCTEMATH3aINs 3HAHUMN

15

CedeHnst MHOTOTPaHHUKOB:
CTaHJApPTHbIE MHOTOIPAHHUKH, METO/T
CJ€0B, CTAaHAAPTHBIE IJIOCKOCTH,
NEepPECEUYEHUS NMPAMBIX U MIJIOCKOCTEH.
[TapannenbHbie PSAMBIE U TUIOCKOCTH:
IapaJuieIbHbIE CEUCHUS, PACUET
OTHOILEHUMU, YTJIbl MEXKIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.
[leprieHAMKYJIApHBIE NPSIMBIE U
IJIOCKOCTH: CTAHJAAPTHBIE NTAPbI
MEPIECHAUKYJISPHBIX IIIOCKOCTEN U
MPSIMBIX, CHMMETPHUH
MHOTOT'PAHHUKOB, TEOpEMA O TPEX
MEPIECHANKYJIIAPAX, BBIYACICHUSA IJIUH

Ctpouth ceueHus.

PemiaTth cTrepeoMeTpudecKue 3a1auu
Ha J0Ka3aTeJIbCTBO MAaTEMAaTHYSCKUX
OTHOIIICHUM, HAXO0XKJICHHE
r€OMETPUUYECKUX BEJTMYHUH (JJTUH,
VTJIOB, TUIOMIaAeH, 0OBEMOB).
Hcnonp30BaTh npu pelieHun
CTEPEOMETPUYECKHUX 3a]1a4
MJIAHUMETPUUYECKHE (PAKThl U METOJBI.
[TpoBOAUTH JTIOTUYECKH KOPPEKTHBIE
JIOKa3aTeJIbHBIE PACCYXKICHUS

MIPU PEIICHUH CTEPEOMETPUUECKUX
3aj1a4.

CpaBHUBaTh U aHATM3UPOBATH
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B MHOTOI'paHHUKAX.

[ToBTOpEHME: IIOIAIH
MHOTOYTOJIbHUKOB, (hOpPMYIIbI

JUTS TUIOIIazied, COoOpakeHust
noao0us.

[Inomaau ceyeHUit MHOTOTPaHHUKOB:
IUTOLIAAN MTOBEPXHOCTEN, pa3pe3aHus
Ha YacTu, COOOpakeHHsI O00Us

peaybHbIE CUTYAllUU U BBISBIIATH
BO3MOYHOCTb €€ MOJIEJINPOBAHUS

HAa SI3bIKE TEOMETPHH.

MonenupoBars peaabHyH0 CUTYaLHIO
Ha 3bIKE€ TEOMETPUU U UCCIEN0BAThH
MIOCTPOEHHBIE MOJIENU, B TOM YUCJE U
C UCIIOJIb30BAaHUEM aIlapara ajreopsl.
Hcrnonp30BaTh KOMIIBIOTEPHBIE
IIpOrpaMMBbl [IPU PELIEHUU 3a/1a4

O6bEM MHOTOTpaHHUKA

17

O06bEM Tena. O0BEM IPSIMOYTOIBHOTO
napajiesnenunena. 3aaadu

00 yaBoeHUM Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIIMHU yTJa.
CrepeomeTpuyeckue 3a1auu,
CBsI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO MapasuieNenumnesa.
[MpuxnanHbie 3312491, CBI3aHHBIC

C BbIUUCIIEHUEM 00BEMA
IPSIMOYTOJIBHOTO TMapasuieienumesa.
O0BEM TIPSIMON TTPU3MBEI.
CtepeomeTpruyuecKue 3a/1auu,
CBSI3aHHBIC C BBIYUCIICHUEM O0BEMOB
npsMou mpusmel. [Ipukiianaeie
3aJa4M, CBSI3aHHBIE ¢ 00BLEMOM
MPSIMOU TTPU3MBI.

CB00OJTHO OIIEPUPOBAThH MOHITHSIMH:
00béM Temna, 00bEM MPSIMOYTOIBLHOTO
napaJuyiesienuIea.

®opmynupoBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMY 00 00bEME
MPSIMOYTOJILHOTO TapaJuielienuIiea,
CJICJICTBUS U3 HEE.

Pa3pe3aTe MHOrOrpaHHUKY,
MEPEKIaAbIBATh YaCTH.

Pemath crepeomeTpruueckue 3a1auu,
CBSI3aHHBIC C BBIYHCICHUEM 00bEMa
PSIMOYTOJILHOTO TIApaIJICIICTINIIE 1A,
MPU3MBI.

CpaBHUBATh U aHATTU3UPOBATH
YTBEPIKICHUS C TIETIO BBISIBICHHUS
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Boruncnenue 065EMOB Ten

C MOMOUIBIO OIPENETEHHOTO
uHTerpana. O0bEM HaKJIOHHON
IPU3MBI, ITAPAMU/IBI.

dopmyna 00bEMa MUPAMUIBI.
OTtHomieHue 00bEMOB MUPAMHU/T

C OOIIUM YTJIOM.
CrepeomeTpuyeckue 3a/1auu,
CBsI3aHHBIC C 00BEMaMU HAKIIOHHOU
IIPU3MBI, ITAPAMU/IBI.

[TpuknagHbie 3a1a4u IO TEME
«OO0BEMBI TeN», CBSI3aHHBIE C 00BEMOM
HAKJIOHHOW MPU3MBbI, TUPAMHUIBI.
[Ipumenenue o0bEMOB. Brruncienue
PACCTOSIHHSL 10 TUIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyKICHUH.
AHaTU3UpOBaATh U MOJICITUPOBATH

Ha SI3bIKE TEOMETPUH PEATbHBIC
CUTYaIlUH, CBI3aHHBIC C 00BEMOM
PSIMOYTOJILHOTO TapaJuIeIICIUIIe A,
MPU3MBI, ITAPAMHU/IBI.

HccnenoBath NOCTPOCHHBIC MOJICIH,
B TOM YHCJIC ¥ C HCIIOJIb30BaHUEM
amnmapara ajareOpsbl.

BBIBOIUTH OCHOBHYIO HHTETPATEHYIO
dbopmyiy IS BEIYUCTISHHUS 00bEMOB
TEJL.

Jloka3sIBaTh TeOpemMy 00 00BEME
HAKJIOHHOM MPU3MEBI Ha IIPUMEpe
TPEYrOJbHOMN MPU3MBI U

JUTSL TIPOU3BOJIHLHON TIPU3MBI.
Jloka3wsIBaTh TEOpeMY: 00 00BEME
nUpaMuIbl, GOPMYIUPOBATH CIICICTBUS
U3 Hee: 00bEM yCEeUEHHOM MUPaAMUJIBI.
BeiBoauTs opMyIty 1Tl BBIYUCITICHHSI
00bEMOB YCEUEHHOM MTUPAMUTBI

Tena BpameHus

24

[{uuaaprdecKas MOBEPXHOCTD,
00pa3yrome MUINHAPUICCKOU
TTOBEPXHOCTH.

CB0OOJHO ONEpUpPOBATH MOHITUSIMH:
[WTHHIPUIECKAs TOBEPXHOCTD,
uuuHap. M3yyaTh ciocoOsl
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Mumunap. Ipsamont kxpyrosou
nuuHap. [Inomans noBepxHocTu
HUIUHAPA.

Konnueckas moBepXHOCTb,
o0Opazyrorue KOHUIEeCKOM
noBepxHocTH. Konyc. CeueHnue koHyca
MJIOCKOCTBIO, MapaijieaIbHON
IJIOCKOCTH OCHOBAaHUS. Y CEYEHHBIN
KoHyc. M300paxeHrne KOHYCOB U
yCEUEHHBIX KOHYCOB.

[Tnomanbs 60KOBOM MOBEPXHOCTH U
MIOJIHOW IMOBEPXHOCTU KOHYCA.
CrepeoMeTpruyeckue 3a1aun

Ha JI0Ka3aTeJIbCTBO U BHIYUCIIEHHUE,
MOCTPOCHHUEM CEYEHUN LUIINH]IPA,
KOHYCa.

[IpukianHble 3a1a4u, CBA3aHHbIE

C UUJIUHIPOM.

Cdepa u map.

[lepeceuenue cheps! u mapa

¢ IockocThro. Kacanue mapa n
chephl I0CKOCTRIO. Bua u
M300paKeHre mapa.

VYpasuenue chepsl. [Inomans chepst u
e€ yacreil.

CummMmetpus cdepsl U mapa.

NOJIYYEeHHS HUIUHAPUYECKON
MOBEPXHOCTH, LIMJIMHJPA.
N300paxkaTh HUIMHAP U €70 CEYSHUS
IIJIOCKOCTBIO.

CB000/1HO OTIEepUpPOBATh MOHATUIMMU:
KOHUYECKasi IOBEPXHOCTh, KOHYC,
yced€HHBIN KOHyC. M3yuaTh criocoOsbl
MOJIY4eHHsI KOHUYECKON MOBEPXHOCTH,
KOHYCa.

N3006paxkaTh KOHYC U €r0 CEUCHHUSI
IJIOCKOCTBIO, MPOXOAILIENH YEPES OCh,
Y TUIOCKOCTBIO, NEPIEHANKYISIPHOM

K OCH.

BeiBoAUTH GOpPMYIIBI 17151 BEIYMCIICHUS
OOKOBOM M TIOJIHOW IMOBEPXHOCTEN T
BpamieHus. Pemars
CTEPEOMETPUUECKHUE 3a]1a4U, CBA3aHHbIE
C TeJIaMU BpalIEHUs, HAX0XKICHUEM
ioaan 00KOBOM M TOTHOM
IIOBEPXHOCTH, IOCTPOCHUEM CEUEHUH.
Hcrnonp30BaTh MU pEIICHUH 3a/1a4
MJIaHUMETpUUYeCKue (haKThl U METOJIBI.
CpaBHMBATh U aHATU3UPOBATH
YTBEPKIEHUS C LIEJIbIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
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Crepeomerpruyeckue 3a1aun

Ha JI0Ka3aTeJIbCTBO U BHIYUCIICHUE,
CBsI3aHHBIE CO c(hepoit 1 mapom,
ITIOCTPOCHUEM UX CEUEHUM
IUIOCKOCTBIO.

[Ipukiannpie 3a1a4u, CBSI3aHHBIE
co cdepoii u mapom.

[ToBTOpEHUE: OKPYXKHOCTH

Ha IJIOCKOCTH, BBIYUCIICHUS

B OKPY>KHOCTH, CTaH/IapTHHIE
Mo00us.

Paznuunbie koMOMHALIMM TET
BpallE€HUsS 1 MHOTOI'PAHHUKOB.
3anaun o Teme «Tena u moBEpXHOCTH
BpalICHUS»

AHanu3upoBaTh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPUU PEaIbHbBIC
CUTYalluH, CBSI3aHHbIE C KOHYCOM

U TAJTUHIPOM.

HccnenoBaTh MOCTPOECHHBIE MOJIEIH,

B TOM YHCJI€ U C UCTIOJIb30BAHUEM
amnmnapara ajareopbl

AKTyam3upoBaTh (PaKkThl U METOIbI
MJIAHUMETPUHU, PEJICBAHTHBIC TEME,
MIPOBOJIUTH aHAJIOTUH.

CB000OIHO OTIEpUPOBATH MOHATUIMM:
cdepa u map, UEHTP, PaJANyYC, TUAMETP
cdepsl U 1mapa.

HccnenoBaTh B3aMMHOE PACTIONIOKEHUE
chephl U TIIOCKOCTH.

DopMyJIUPOBATH ONIPEICIICHUE
KacaTeabHOM MIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
MIPU3HAKE KacaTeIIbHOM MIOCKOCTH.
BreiBoauTh opMyIty [Tl BBIYUCITICHHS
miomanu cepsl gyepes paauyc chepsl.
Pemrate crepeoMeTpruyecKkue 3a1auu,
CBsI3aHHBIC CO cepoii U Mapom,
HAXO0XJICHUEM IUIoMaau cepsl U e€
yacTel, TOCTPOCHUEM ceYeHUM chepbl
U 1mapa.
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AHanu3upoBaTh U MOJEIUPOBAThH

Ha SI3bIKE T€OMETPUHU PEATIbHbBIE
CUTYalllY, CBSI3aHHBIE C IAPOM U
cdepoil.

Pemath npocTeie 3a/1a4u, B KOTOPBIX
burypupyroT KOMOMHALIUU TET
BpallleHHs] 1 MHOTOTPaHHUKOB.
Hcnonb30BaTh IpH pelIeHUH 3a/a4,
CBSI3aHHBIX CO c(pepoit u mapom,
IUTAHUMETpUYECKre PaKkThl U METOJIBI.
Pemate cTepeomeTpruyeckue 3aaaun,
CBSI3aHHBIE C TEJIaMU BpallleHus,
IOCTPOEHUEM CEUEHUI Tel BpallleHus,
C KOMOMHAIMAMU TeJ BpalleHUs U
MHOTOTPAaHHUKOB.

[TpoBOAUTH JIOTHUYECKU KOPPEKTHBIE
Jl0Ka3aTeNIbHbIE PACCYXACHUS

IIPY PELIEHUN T€OMETPUUYECKUX 3aa4,
CBSI3aHHBIX C MEPIEHIUKYISIPHOCTHIO
IUIOCKOCTEN.

AHanu3upoBaTh U MOJIEIUPOBATH HA
A3bIKE TEOMETPUHN PEAJIBHBIE CUTYALUH,
CBSI3aHHBIE C MHOT'OI'PAaHHHUKaMU.
HccnenoBaTe NOCTPOEHHBIE MOJIENH,
B TOM YHCJIE U C UCNOJIb30BaHUEM
amnmnapara ajareopbl
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ITnomany moBepxXHOCTH
1 00BEMBI KPYTJIBIX TEJ

O6BéM nunuuapa. Teopema

00 00BEME TPSMOTO UITUHIPA.
[Tnomanu 60KOBOIM U MOTHOM
TTOBEPXHOCTH IIJINHIPA.

Brrancnenne o0bEMOB TeN

C TIOMOIIIBIO OTPEICTAEHHOTO
unTerpaina. O0bEM KoHyca.

[Iromagu GOKOBOI U IMOJTHON
MTOBEPXHOCTH KOHYCA.
CrepeoMeTpUYCCKHC 3a/1a4H,
CBSI3aHHBIE C BBIUUCIICHHEM 00BEMOB
UIMHIpA, KOHYyCA.

[Tpuknaanaeie 3agaun 1o Teme «O0bEMBI
U TUJIOIIAIA TIOBEPXHOCTEN TeJl.
OO0BEM mapa u MapoBOro CEKTOpA.
Teopema 06 06béme mapa. [Tnomanp
cthepsl.

CrepeomeTpruUecKue 3a/1auu,
CBSI3aHHBIC C BBIYHCIICHUEM 00BEMOB
mapa, mapoBOTO CETMEHTA, IIIapOBOT0
CEeKTopA.

[IpuknagHele 3a1a4M 110 TEME
«O0BEMEBI TEJ», CBA3aHHBIC

¢ 00BEMOM TIIapa U TUIOMIAABIO CHEpHI.
COOTHONICHUS MEXKTY TUIOMIAITMHU
MOBEPXHOCTEHN M 00bEMaMM TTOT00HBIX

CB00OIHO ONEepUpPOBAaTh NOHATHIMMU:
00BEM Tena, MI0IIa b MOBEPXHOCTH.
DopmMynUpOBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3bIBaTh TEOPEMBI: 00 00BEME
nuIuHapa; 06 00BEME KOoHYCa.
BoeiBoAUTH GOPMYIIbI /17151 BBIYMCICHUS
00BbEMa yCeu€HHOT0 KOHYca.
HccnenoBaTh MOCTPOCHHBIE MOJEINH,

B TOM YHCJIE U C UCIIOJIb30BAHUEM
anmapara anreOpsbl.

3HaTh BO3MOXHOCTH pELICHUS 3a/1a4
Ha MIOCTPOEHHE LIMPKYJIEM U JTUHEUKOIA,
0 KJIACCUYECKHUX HEPa3pEIINMbIX
3a/adax.

CB00OIHO OTIEpUPOBATH MOHATUSIMH:
IapOBOM CETMEHT, IIAPOBOM CJIOM,
L1aPOBOU CEKTOP, OCHOBAHUE U BBICOTA
CErMEHTa, OCHOBAaHUE U BBICOTA
L1apOBOTO CJIOS.

BeiBouTh OpMyIIBI 17151 HAXOKICHHS
00BEMOB IIAPOBOT0 CErMEHTA,
[IApPOBOT'0 CEKTOPA, MJIOMAIU CHEPHI.
Jloka3siBaTh TeOpemMy 00 00bEMe mIapa.
Pemrats crepeoMerpruyeckue 3aaun,
CBsI3aHHbIE C 00BEMOM I1Apa, IAPOBOIO
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TEJL.
[TogoOHbIe Tena B MPOCTPAHCTBE.
N3menenne o0wEMa rpu moi00uu.
CrepeoMeTpruyecKue 3a1a4u,
CBSI3aHHBIC C BBIYUCIIEHHEM 00BEMOB
TEJI ¥ TUIOIAJeH TOBEPXHOCTEH

CErMEHTa, IIapOBOr0 CEKTOPA,
JI0IAIbIO C(EpHI.

CpaBHUBaTh U AaHATU3UPOBATH
YTBEPKJICHUSA C LIEJbIO BbISIBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKJICHUM.
AHaNM3UPOBaTh U MOAECIUPOBATH

Ha SI3bIKE TEOMETPUU PEATIbHBIC
CUTYyalluH, CBA3aHHbBIE C 00BEMOM
mapa, mapoBOro CETMEHTa, IapOBOTO
CerMeHTa, IJIOIIaabI0 Cepshl.
CB00OOIHO OTIEpUPOBATH TOHATHEM
1o100HbIE Tea B IPOCTPAHCTBE.
Beraucnsate 00BEMBI TEN ¢ TTOMOIIBIO
OIPEAECIEHHOIO UHTETPAA.

Pemate cTepeomeTpudeckue 3amauu,
CBSI3aHHBIE C COOTHOIIEHUSIMHU MEXIY
IJIOIIAJSIMU ITOBEPXHOCTEN U
o0béMamMu MOJO0OHBIX TEJL.
[IpoBOIUTE JIOTUYECKU KOPPEKTHBIE
JIOKAQ3aTeNbHbIE PACCYKICHUS

IIPY PELIEHUH T€OMETPUUYECKUX 3a/1a4,
CBSA3aHHBIX C BBIUMCIEHUEM 00BEMOB
TEJ C IOMOIIBIO ONPEAEIEHHOTO
WHTErpajia, HaX0XXJICHUEM
COOTHOILIEHUS MEXY TUIOIIAASIMHA
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MOBEPXHOCTEN U 00BEMaMU TTOT0OHBIX
TeN.

AHanmu3upoBaTh U MOJICIUPOBATH

Ha S13bIKE TEOMETPUU peaibHbIE
CUTYyalluH, CBA3aHHbIE C 00bEMaMU U
MOBEPXHOCTSIMU TeI,

HAa JI0Ka3aTeJIbCTBO U HA HAXOXKJIEHUE
TCOMETPUUCCKUX BETUIMH

JIB>KEHMS

JIBUMKEHUS IPOCTPAHCTBA.
Orobpaxkenus. JIBukeHus u
paBeHCTBO ¢uryp. O61IHMEe CBOMCTBA
NBMOKEHUU. BUIBI IBIOKEHUN:
napaiyiesIbHbIN EPEHOC, IEHTPaIbHAS
CUMMETpHS, 3epKajbHasi CHMMETPHS,
ITIOBOPOT BOKPYT MPSIMOA.
[IpeobpazoBanust mogoous. [psmas u
chepa Ditnepa.

['eoMeTpuueckue 3agaun

Ha TIPUMEHECHHE JIBIKCHUS

[IprmeHsATh TpaBUiIa BBITIOJIHEHUS
JICUCTBUHN CIOKEHHUS U BBIUUTAHUSA
BEKTOPOB, YMHOXEHUS BEKTOPA

HAa YKCJIO IIPU PELICHUH 3a/1a4.
Haxonute koopauHaThl BEKTOpA

B JJAaHHOM 0a3uce M CTPOUTH BEKTOP
10 €r0 KOOpJINHATAM.

BcrioMHUTE onpeiesieHue CKalisipHOro
YMHOKEHUS U €r0 CBOMCTBA.
BbraucisaTe ¢ TOMOIIBIO CKAIIPHOTO
YMHOKEHHUS JNTMHBI BEKTOPOB, YIJIbI
MEXy HUMU, YCTAaHABJIUBATh
TIEPIICHAUKYJISIPHOCTh BEKTOPOB.
AHaNMU3UpOBaTh U MOJICIUPOBATH

HA SI3bIKE T€OMETPUU PEAJIBHBIC
CUTYyallluH, CBA3aHHBIC C (PU3UUECCKUMHU
BEKTOPHBIMH BEJIMYMHAMU.
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Hcnonp30BaTh pH PEIICHUH 3a/1a4,
CBSI3aHHBIX C BEKTOPAMH

B IPOCTPAHCTBE, IIIAHUMETPUUYECKHEC
(baKThl U METOIBI.

CB0O0OTHO OTEpUPOBATH OHITHIMHU:
0TOOpaKeHHEe MPOCTPAHCTBA Ha cels,
JIBIKEHUE TIPOCTPAHCTBA;
IIEHTPAJIbHAS, OCEBasl U 3epKaJIbHAS
CUMMETPHH, TTapaJIICIbHBIN TIEPEHOC;
paBeHCTBO U noj0oue Guryp.
JlokasbIBaTh YTBEPXKIEHUS O TOM, YTO
LEHTpaJIbHAs, OCEBas U 3epKaJIbHAs
CUMMETPHH, MapajIeTbHbIN MepeHoc
SBIIIOTCS IBMOKCHUSIMU. BBITIONHATH
npeoOpa3oBaHus MOI00US.
OnepupoBaTh MOHATUSIMU: TIPSIMAst U
cdepa Diinepa.

PemaTh reomeTpudeckue 3aaauu

C MCTIOJIb30BaHUEM JIBI>KCHUU.
Hcnonb30BaTh pH PEIICHUN 337124
JIBMKEHUS TTPOCTPAHCTBA U UX
CBOMCTBaA

[ToBTOpEeHue, 06001ICHNE
U CUCTEMAaTHU3alus 3HAaHUHI

17

O6o0maroree MOBTOPEHUE TTOHITHI U
METOJIOB Kypca reOMETPHH
10-11 kmaccoB, cucTeMaTHU3aIus

Pemath cTepeomeTpuueckue 3aaaum
Ha J0Ka3aTeIbCTBO MAaTEeMATHUYECKUX
OTHOIIICHUI, HAX0XKICHNE

67



3HAHUM.

Hcropus pa3Butus CTEpEOMETPUN KaK
HayKH U €€ pojib B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

r€OMETPUUECKUX BETUYUH (IJIMH,
YTJIOB, IJIOIIA/IeH, 00BEMOB).
Hcnonb30BaTh 1Ipy pELICHUN
CTEPEOMETPUUECKHUX 3a]1a4
MJIaHUMETpUUeCKue (HaKThI

1 METO/IBL.

[TpoBOAUTE TIOTMYECKU KOPPEKTHBIC
JIOKa3aTeIbHBIC PACCYKICHUS

P PEIICHUH CTEPEOMETPUUECKHIX
Y TJTAHUMETPUUCCKUX 3aj1ay.
CpaBHHMBATh U aHAJIU3UPOBATH
peabHbIC CUTYAIlUU U BBISBIISAThH
BO3MOKHOCTh €€ MOJICITUPOBAHUS
Ha SI3bIKE TEOMETPHH.
MopenupoBath peanbHyI0 CUTYaIIUIO
Ha SI3bIKE TEOMETPUU U UCCIIEIOBATh
MTOCTPOCHHBIC MOJICIIH, B TOM YHCJIE
Y C UCIIOJIb30BaHUEM arlapara
anreOpsl.

Ncnonb3oBaTh KOMITBIOTEPHBIE
MPOTPaMMBbI TIPU PEIICHUH 3a7a4.

[lony4aTe npeacTaBieHUE O TEOMETPUN

KaK O Pa3BUBAIOILICHCS HAyKeE,
WCCIIETYIONIEN OKPYKAKIINN MUP,
CBSI3aHHOM C peaIbHIMU OOBEKTaMHU,
IMOMOTAIOIIEN PEIIUTh peabHbIE
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JKU3HEHHBIE CUTYalluU O POJIU
CTEPEOMETPUH B PA3BUTHHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTUN

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102

69




OEJAEPAJIBHASA PABOYAS IIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIITMCKA

VY4eOHblli Kypc «BeposiTHOCTb M CTaTUCTUKA» YriIyOJIEHHOTO YPOBHS SIBISIETCA
MPOJOJKEHUEM U PAa3BUTHEM OJHOUMEHHOTO y4eOHOTo Kypca yriyOnEHHOro ypoBHS Ha
ypOBHE cpeaHero oo6miero oOpa3oBaHus. Y4YeOHBIM Kypc MpeIHa3HayeH JJIs
(dopMupoBaHus y 00y4aronIMxcsi CTAaTUCTUYECKON KYJIbTYPhl U TIOHUMAHUSI POJIA TEOPHUH
BEPOATHOCTEN KaK MaTeMaTH4YeCKOr0 MHCTPYMEHTA JIJIsl U3YUYEHHSI CIIyYalHbIX COOBITUH,
BEeJIMYUH U T1poreccoB. [Ipum wu3yueHum Kypca oOoramaroTrcs MpeAcTaBIeHus,
oOy4aromuxcs 0 METoAaxX UCCIEI0BaHUs U3MEHUYMBOTO MUPA, Pa3BUBAETCS IOHUMAaHUE
3HAYMMOCTH W OOIIHOCTH MAaTeMAaTHYECKUX METOJIOB IMO3HAHMS KaK HEOTbEeMJIEMOU
YaCTH COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS.

Copeprxanue yueOHOro Kypca HampaBJICHO HA 3aKperuieHUe 3HAHHM, MOTyYeHHBIX
Opy HM3YyYEHHWU Kypca Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHuUsl, U Ha pa3BUTHE
IPEACTaBICHUN O CIAyYalHBIX BEJIMYMHAX M B3aUMOCBS3SX MEXKIY HUMH Ha Ba)KHBIX
npUMepax, CIOKEThl KOTOPBIX TOYEPIHYTHI M3 OKpyKawllero mupa. B pesynbrare
y oOydyarommxcss JOJDKHO  copMupoBarhcsi — MpeAcTaBieHHMe O  HauOoiee
yIOTPEOUTENBHBIX U OOIIUX MAaTEMAaTHUYECKUX MOJENSAX, UCIIOJIb3YyEMbIX JJIsi OMUCAHUS
AHTPOMOMETPUUYECKUX U AeMorpaduyecKuX BEJIMUYWH, TOTPEITHOCTEN B pa3InyHbIe poja
U3MEpPEHUsX, JUIMTETBHOCTH  O0€30TKa3HOW paboThl TEXHUYECKUX  YCTPOMCTB,
XapaKTepUCTUK MACCOBBIX SIBJICHHM U MPOILIECCOB B 001I€CTBE. YUEOHBIN Kypc SIBISETCS
0a30i1 T OCBOGHHUS BEPOSTHOCTHO-CTATUCTHUYECKUX METOJ0B, HEOOXOIMMBIX
CHEUUAINCTaM HE TOJbKO HMHXKEHEPHBIX CIELHAIBHOCTEN, HO TAKXKE COIMAIBHBIX H
NICUXOJIOTHYECKUX, MOCKOJIbKY COBpPEMEHHBIE OOIECTBEHHbIE HAYKH B 3HAYUTEIHHOU
Mepe UCTONB3YIOT amnmnapar aHanu3a O0oJbIMX AaHHbIX. L[eHTpanbHyr0 YacTh y4eOHOTro
Kypca 3aHHMaeT OOCYXXJCHHE 3aKOHa OOJbIIUX 4yuced — (YHIAMEHTAJIBHOTO 3aKOHA
IPUPOJIbI, UMEIOLIETO MAaTEMAaTUYECKYIO (POpMATHU3ALIHIO.

B cooTBercTBMM C yKa3aHHBIMU LEISIMH B CTPYKType YydeOHOro Kypca
«BeposTHOCT, W CTaTHCTHKa» Ha YIIyOJIEHHOM YypPOBHE BBIJCICHBI OCHOBHBIE
conepkarenbuble JTUHUU: «ClydaitHple COOBITHS W BeposTHOCTH» M «CiydaliHbie
BEJTMYHMHBI U 3aKOH OOJIBIIIUX YUCEI.

[ToMuMO OCHOBHBIX JTMHUI B YUEOHBIN KypC BKIIOUEHBI DJIEMEHTHI Teopun TpadoB
U TEOPUU MHOXKECTB, HEOOXOUMBIE NIl TIOJHOLIEHHOTO OCBOEHUSI MaTepHalia JaHHOIO
y4eOHOr0 Kypca U CMEXHBIX MaTEMaTHUECKUX YIEOHBIX KyPCOB.

Conepxanue TuHUMN «CiiydaliHble COOBITUS U BEPOSITHOCTU» CIIY’KUT OCHOBOM JJ1s1
dbopMupoBaHusl MPEACTABICHUN O pacmpeieeHud BEPOSTHOCTEN MEXKIYy 3HAUYCHUSIMU
CIy4allHbIX BEJIWYHMH. BaXHyr0 4acTb B 3TOM COAEPKATEIbHOW JIMHUU 3aHUMAET
U3Y4YEHUE TE€OMETPUYECKOr0 M OMHOMHMAIBHOIO PACHpPEAENIEHUA M 3HAKOMCTBO C MX
HETMPEPHIBHBIMU aHAJIOTAMU — MIOKA3aTeJIbHBIM U HOPMAJIbHBIM pacCIpeIeICHUSIMHU.
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Tembl, CBsI3aHHBIE C  HENPEPHIBHBIMU  CIy4YallHBIMM  BEJIMYMHAMH U
pacnpeeNeHUs MU, aKIEHTUPYIOT BHUMaHUE 00y4arouIuXxcsl Ha OMMCAHUM M U3YYCHUU
CIIy4ailHbIX SIBJICHHI C TOMOILIBIO HENpepbIBHBIX (yHKUMI. OCHOBHOE BHHMaHUE
yIIEeNseTCs MOKa3aTeIbHOMY M HOPMAJIbHOMY paclpeesIeHUSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTCss 03HAKOMUTEIBHOE U3YyUEHUE CBS3H MEKIY
CIIy4ailHBIMM BEJIMYMHAMU W OINMUCAHUE HTOW CBSI3U C MOMOIIBIO Ko3(pduuueHrta
KOPPEJSLUU U €r0 BBIOOPOYHOr'0 aHAJIora. JTH 3JIEMEHTHI COJIEPKaHUs pa3BUBAIOT TEMY
«/InarpamMmMbl paccerBaHUs», U3YYEHHYIO Ha YPOBHE OCHOBHOTO O0IIEro o0pa3oBaHus,
¥ BO MHOT'OM OIUPAIOTCS Ha CBEJICHUS U3 KypCOB alre0pbl U TeOMETPHUH.

Emé onun sneMeHT cojepkaHus, KOTOPbIU MpeasiaraeTcsi Ha 03HAKOMUTEIbHOM
YPOBHE — TIOCJIEOBATEIbHOCTh CIIyYalHBIX HE3aBUCUMBIX COOBITUNA, HACTYMAIOIIMX
B eAUHUIy BpeMeHU. O3HAKOMIIGHHE C paclpe/esieHHEeM BEpOSTHOCTEH KOJMYecTBa
TaKUX COOBITUI HOCUT PAa3BUBAIOUIUI XapaKTep U SIBISETCS aKTyaJbHBIM JJisi OyAyIInuX
a0UTYpPUEHTOB, MOCTYHAIOLIUX Ha yueOHbIe CHEIUAIbHOCTH, CBA3AHHBIE C
OOIIECTBEHHBIMU HayKaMu, TICUXOJIOTUEN U YIIPaBICHUEM.

Ha uzyuenne ydeOHOro kypca «BeposSiTHOCTb M CTaTHCTHKa» Ha YIIIYyOJIEHHOM
ypoBHe otBoanTCcA102 waca: B 10 kitacce — 68 yacoB (2 yaca B Hefeno), B 11 kmacce —
34 gaca (1 gac B HEJEIIO).

COAEP/)KAHUE OBYYEHWUs

D KJIACC

I'pad, cBsas3ublil rpad, mytu B rpade: nukiasl u nend. CreneHb (BaJCHTHOCTH)
BepiuHbI. ['padbl Ha TuiocKocTH. JlepeBbs.

CrnydaliHble SKCIEpPUMEHTHI (OTBITBI) W CIy4alHBIE COOBITHS. DJIeMEHTapHbIE
coObITHA  (MCcX0abl). BeposTHOCTH ciydailHOTO COOBITHS. bBIM30CTH YacTOTHI H
BEPOATHOCTU COOBITHI. Cily4ailHble OIMBITHI C PAaBHOBO3MOXXHBIMHU AJIEMEHTAPHBIMU
COOBITHSMU.

Onepanuu Haja COOBITUAMH: TIepeceueHue, OObENUHEHUE, IMPOTUBOIOIOKHBIC
coObITus. J{narpammel Ditnepa. @opMyiia CI0KEHUS BEPOSTHOCTEH.

VYcioBHass BEPOATHOCTb. YMHOXKEHHUE BEpPOSATHOCTEM. JlepeBO  CiaydamHOro
skcnepumenTa. dopmyna mnomHou BeposTHocTH. Popmyna baneca. HeszaBucumsblie
COOBITHSI.

bunapubiii ciaydaiiHbld ONBIT (MCHBITAHUE), ycnex W Heynada. HezaBucumele
ucnbiTanug. Cepusi HE3aBUCHUMBIX HCHBITAHUN 10 mepBoro ycrnexa. llepectaHoBKU H
dakropuan. Yucno coueranmii. Tpeyronbauk [lackans. @opmyna 6unoma HeroToHa.

Cepust He3aBUCHUMBIX HUchbITaHui bepuymnu. CrydailHblid BbIOOp W3 KOHEUHOMU
COBOKYITHOCTH.

Cnyuyaiinas BenuunHa. Pacnipenenenue BeposiTHOCTe!. Jlmarpamma pacipeaeacHus.
Onepanuu Hajx ciydaiHbIMUA BelMuMHamu. buHapHas cinydaiiHas BenmnunHa. [Ipumepsr
pacrpeieleHui, B TOM YUCJIe TEOMETPUUECKOE U OMHOMUATILHOE.
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11 KJIACC

CoBMecTHOE pacnpeeNieHUe IBYX Cly4alHbIX BennunH. HezaBucumele ciaydaiiHbie
BEJIMYUHBI.

MaremaTuyeckoe OKUJaHUE clydyailHOM BenuuuHbl (pacnpenenenus). llpumepsr
MPUMEHEHUSI MaTEMaTHYECKOro OKHAaHMs (CTpaxoBaHue, JioTepes). MaTemaTuueckoe
OXKHMJIaHWE OWHApPHOM CIIy4allHOM BeIWYMHBI. MaTeMaTHuuecKoe OXKHUJIAHHE CYMMBI
CIly4ailHbIX BeIMYMH. MaTreMaTuyeckoe 0>KM1aHue TeOMETPUUECKOro 1 OMHOMHUAIBLHOT O
pacupeneseHuNn.

Jlucnepcust U CTaHAApPTHOE OTKJIOHEHHE CIy4YyalHOW BETUYMHBI (pacrpeneseHus).
Hucnepcust OMHApHOM  ciiy4ailHOM  BeNWYMHBL. ~MareMaThyeckoe  OKHUJaHUE
MPOU3BEJACHUS U JUCHEPCUS CYMMBbI HE3aBUCUMBIX CIyYallHbIX BelW4uH. Jlucniepcus u
CTaHJApTHOE OTKJIOHEHHE OMHOMHUAIBHOTO pacmpeneneHus. Jucnepcus U craHgapTHOE
OTKJIOHEHUE F€OMETPUUECKOTO PaCIpPEICICHHUS.

HepaBenctBo YeoOniméBa. Teopema UYeOwnméBa. Teopema bepnymnu. 3akon
OonbpIMX yuced. BeiOopouHblit MeTo uccienoBanuid. BeibopodHble XapaKTepUCTUKH.
OrneHrBaHNE BEPOSITHOCTU COOBITHS IO BEIOOPOYHBIM JaHHBIM. [IpoBepka mpocTenux
TUIIOTE3 C MTIOMOIIBIO U3YYEHHBIX PACIIPEACICHUMN.

HenpepsiBHble cnydaiinble BenuduHbl. [Ipumepsl. DyHKIUS  JIOTHOCTH
BEPOSITHOCTU paclpenieNieHrus. PaBHOMEpHOE paclpeaesieHue U ero CBOMCTBa. 3ajauu,
IPUBOASIINE K MOKA3aTEIIbHOMY PaCIpEAeICHUI0. 3a1aui, TPUBOISIIINE K HOPMAIBHOMY
pacnpeneneHno. OyHKINS IUIOTHOCTH BEPOATHOCTU IOKA3aTEIBHOTO PAaCIpeeiICHUS,
(GYHKIUS TUIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO pactpeaenenus. OyHKIHS I0THOCTH
Y CBOMCTBA HOPMAJILHOI'O PAaCIPEAECIICHHUS.

[TocnenoBaTeTbHOCTh OJIMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3ajauu, TPUBOJISAIINE
K pacupezaeneHuro [lyaccona.

KoBapmarus nByx ciaydaifHeIX BeqWduH. KoddPUIMEHT TUHEHHOW KOPPEISAIHy.
CoBMmecTHBIC HAOMIOJEHUS JBYX BEIMYHH. BBIOOpOUYHBIN KOAIDPHUIIUEHT KOPPEISAIHH.
Paznuumne Mexay JTMHENMHOW CBA3bI0O M NPUUYUHHO-CIICACTBEHHOM CB3bI0. JIMHEeWHas
perpeccusi, METOJI HAUMEHBIINX KBaIPaTOB.

INPEAMETHBIE PE3YJIBTATbHI

K xonmy 10 kacca oOyyaromuiicss HayqIuTCs:

CBOOOJTHO OIEPUPOBATH MOHATUAMH: Tpad, MIOCKUN Tpad, CBA3HBIN Tpad, mMyTh
B rpade, 1emnp, UKII, AEPEBO, CTENIEHb BEPIINHBI, JEPEBO CIYIaAHOTO SKCTIEPUMEHTA;

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: CIyYalHBIN SKCIEPUMEHT (OTIBIT), CIIy4aifHOE
COOBITHE, DJIEMEHTApHOE CIy4aliHOe COOBITHE (DJIIEMEHTAPHBIM HWCXOJ) CIIy4alHOTO
OMbITa, HAXOAUTh BEPOSITHOCTH COOBITU B OMNBITAX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU;

HaxoguTh W GOPMYIUPOBATH COOBITHUS: TIEpeceUeHHe, OOBEIMHEHUE JTaHHBIX
COOBITUI, COOBITHE, TPOTUBOIOI0KHOE JAaHHOMY, MCIOJIB30BaTh AUarpaMmbl Duiepa,
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KOOPJMHATHYIO NPSMYIO Uil pElIeHUsl 3a/ay, MOJIb30BaThbCAd (HOPMYJION CIOXKEHUS
BEPOSITHOCTEN /ISl BEPOATHOCTEN ABYX U TPEX CIyYalHBbIX COOBITHH;

ONEPUPOBATh IOHATUAMU: YCIOBHAs BEPOSITHOCTb, YMHOXEHHUE BEPOSTHOCTEM,
HE3aBUCUMBIE COOBITHS, JE€PEBO CIYyYAHHOIO HKCIIEPUMEHTA, HAXOJUTh BEPOSTHOCTU
COOBITHI ¢ TOMOILBIO MTpaBUIa YMHOXKEHHS, JIEpEBA CIYYalHOIO OMbITA, UCIOIb30BAThH
(GopMyny MOIHON BEpOSTHOCTH, (opMyny balieca mpu pemeHuM 3anad, ONPEAENATh
HE3aBUCUMOCTb COOBITHI 1O (POPMYJIE U MO OPTaHU3ALUH CIYYaHOTO SKCIIEPUMEHTA;

OPUMEHSTh U3yUYE€HHbIE KOMOMHATOPHBIE (DOPMYJIBI ISl IEPEUUCIICHUS] 3JIEMEHTOB
MHOKECTB, JIEMEHTApPHBIX COOBITUN CIY4aHOTO OIbITa, PELIeHUs 3a7ad MO TEOPHUH
BEPOSATHOCTEN;

CBOOOJTHO OINEPUPOBATH MOHATUAMH: OMHAPHBIN CIly4alHBIA OMNBIT (MCHBITAHUE),
yCIIeX ¥ HeyJlaya, HE3aBUCUMBIE UCIIBITAHUS, CEpUsI UCIIBITAHUM, HAXOIUTh BEPOSITHOCTU
COOBITHII: B CEpUU HUCIBITAaHUI A0 MEpPBOro ycrexa, B Cepuu UcHbITaHuil bepHyiiu,
B OITIBITE, CBI3AHHOM CO CJIy4ailHbIM BBIOOPOM M3 KOHEUHON COBOKYIMHOCTH;

CBOOOJTHO OMEpPUPOBATH TMOHSATUSMU: CIydailHas BEJIMYWHA, pACIpECICHHE
BEpPOATHOCTEH, JuarpaMma pachnpeieieHusi, OWHapHas ClydailHas BeJIU4HHa,
reoMeTpuYecKoe, OMHOMUAIBHOE paclpeaesieHUE.

K konmy 11 kiaacca oOyyaromuiicss HAyIuTCS:

ONEPHUPOBATH MOHATHUSIMU: COBMECTHOE PACIpENEICHUE IBYX CIy4YallHbIX BEJIMYMH,
UCIIOJIb30BaTh TaOJHUIly COBMECTHOTO paclpeeieHus] ABYX CIyYalHbIX BETUYHH JJIs
BBIJICJICHUSI  pACHpeleeHus KaXJAOW BEIWYHMHBI, OIpEIEICHU HE3aBUCUMOCTHU
CIIy4YalHbBIX BEJIUYHH;

CBOOOJTHO OIEPUPOBATH TOHATHEM MATEMAaTUYECKOTO OXUAAHUS CIydyalHOUN
BEJIMYUHBI (pacupeiesieHus), MPUMEHITh CBOMCTBA MATEMATUYECKOTO OXKUJIAHUS IPU
pEelIeHUH  3aja4, BBIUKUCIATH MaTeMaTHYEeCKOE OXXKHUJaHWE OWHOMHUAIBHOTO U
F€OMETPUYECKOTO PaCIpeeIeHUN;

CBOOOJTHO OIEPUPOBATH TOHIATUSIMHU: JTUCIEPCHUS, CTaHAAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIMYMHBI, NPUMEHSATH CBOWCTBA JUCIIEPCUU CIIYYalHOW BEJIWYMHBI
(pacpeneneHusi) TpU pEUICHUHU 3a/1ad, BBIYUCIATH JUCIIEPCHUIO U CTaHAAPTHOE
OTKJIOHEHHE TEOMETPUIECKOTO M OMHOMHUAIILHOTO PaCIpeCIICHHUI;

BBIUUCTISITh BBHIOOPOYHBIC XApAKTEPUCTHKU IO JAHHOW BBHIOOPKE M OIICHHBATh
XapaKTEPUCTUKU  TEHEPAIbHOM  COBOKYMHOCTM  JAHHBIX 1O  BBIOOPOUYHBIM
xapakTtepuctukaM. OlLEeHHBaTh BEPOSITHOCTU COOBITUA W MPOBEPSITH MPOCTEUIINE
CTaTUCTUYECKUE TUIIOTE3bI, NTOJIB3YSICh U3YUYECHHBIMU PACIIPEICIICHUSIMMU.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 kaacc
Ha3zBanue KonnuectBo OCHOBHBIE BU/IbI JCSITEIBHOCTH
OCHOBHOE CO/Iep>)KaHHE
paznena (TeMbl) 4acoB oOy4Jaromuxcs
DneMeHThl Teopuu rpados 6 I'pad, cBsa3HbIM rpad, mpeacTaBiIcHUE [IpeacTaBnsaTh OOBEKTHI U CBSI3U
3a/1a4M ¢ TIOMOIIBIO Tpada. MEXy HUIMH C TTIOMOIIBI0 rpada,
CreneHb (BaJICHTHOCTD) BEPIITUHBI. HaXOJIUTh MYTH MEXKY BEpPIIMHAMU
[TyTs B rpade. Llenu u nukIb. rpada.
I'padsr Ha miiockoctu. epeBo BrinensaTe B rpade Lenu U [UKIIbI.
CJIy4ailHOTO SKCIIEpUMEHTA Ctpoutsb AepeBO MO OMUCAHUIO
CJIy4ailHOTO OIIbITa, ONKUCHIBATH
Cy4aliHbIe COOBITHSI B TEPMHUHAX
JiepeBa.
PemaTe 3a/1a4y ¢ TOMOIIBIO
rpa¢oB
Ciny4ailHbl€ OIBITHI, 6 Crnyyalinble SKCIIEPUMEHTHI (OIIBITHI) BoiienaTe 1 OnuceIBaTh

CiTy4aliHble COOBITHS U
BEPOSITHOCTH COOBITUI

U CITy4aliHbIe COOBITHS. DJIeMEHTapHbIC
coObITHs (McX0bl). BeposTHOCTH
city4aifHoro coObITHs. BeposiTHocTH
COOBITHH B OTIBITAX

C PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU
COOBITHUSIMH

CIIy4aifHbIe COOBITHSI B CITy4aiiHOM
OTIBITE.

@opmMyNIUPOBATH YCIOBHS MPOBEACHUS
CJIy4ailHOTO OMbITA.

HaxoauTh BEpOsSTHOCTH COOBITHIA

B OIBITaX C PAaBHOBO3MOXHBIMH
AJIEMEHTAPHBIMU HCXOIAMU
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Oneparuun

HaJl MHO’)KECTBAMH

U COOBITUSIMU.
CnoxeHue 1 yMHOXKEHUE
BEPOSATHOCTEN.
VYciioBHas BEpOATHOCTb.
HezaBucumsbie coObITHSA

10

[Tepeceuenue, 00beAMHEHNE MHOKECTB
U COOBITH, MPOTHUBOMOJIOKHbIE
coObITHs. DopMyIia CIOKEHUS
BEPOATHOCTEN Y CIIOBHASI BEPOSATHOCTD.
YMHOXEHHE BEPOSTHOCTEM.

dopMyJia yCIIOBHOM BEPOSATHOCTH.
dopMyJia MOJHON BEPOSITHOCTH.
®opmyna barieca. HezaBucumbie
COOBITHSI

Hcnonp30BaTh AuarpamMmel Dunepa

1 BepOaIbHOE OMUCAHUE COOBITHI
IPU BBIIIOJIHEHUH OTleparui

HaJ[ COOBITUSIMU.

OneHuBaTh U3MEHEHUE BEPOSITHOCTEN
COOBITHI 10 Mepe HACTYILJICHUS
JIPYTUX COOBITHH B CITy4aiiHOM OTIBITE.
Pemats 3a7aun, B TOM uncie

C UCTIOJIb30BAaHUEM JIepeBa CIy4yalHOTO
OTbITa, (POPMYIT CIIOKEHHUS

¥ YMHO>XEHUS] BEPOATHOCTEH

DNEMEHTBI KOM6I/IHaTOpI/IKI/I

8

KomMOunHaTopHOE MpaBuUiio yMHOKEHHUS.
[TepecranoBku u dakropuan. Yucmo
coueranui. TpeyronpHuk Ilackans.
dopmyna 6mHOMa HhlOTOHA

dopmMynupoBaTh U JJOKA3hIBAThH
KOMOMHATOpHBIE (DAKTHI.
Hcnonb30BaTh IPaBUIIO YMHOXKEHUS,
W3y4YeHHbIE KOMOMHATOPHBIC (POPMYIIBI
JUTSI TIEPEUYUCIICHHSI DJIEMEHTOB
Pa3TUYHBIX MHOXKECTB, B TOM YHCIIE
AIIEMEHTAPHBIX COOBITUH B CIIy4yaltHOM
OTIBITE.

[Tonb30BaThCS hOpMyIIOii
TpeyrosbHUKOM [lackans

JUTSI OTIPE/ICIICHUS YHCIa COUYETaHUH.
[Tpumensts hopmyny OnHOMA
HrroTona aist mnpeoOpazoBaHust
BBIPAKECHU U
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Cepuu nociie10BaTEIbHBIX
ucnbITaHui. McnibiTanus
bepnyin.

Crny4alinblii BEIOOD

U3 KOHEYHOM COBOKYITHOCTH

10

buHapHbIi Cily4yalHbIN| ONBIT
(ucipITaHUE), YCIIEX U HEeYyaya.
HesaBucumeie ucnpiTaHusI.
Cepust HE3aBUCUMBIX UCTIBITAHUM
no nepsoro ycnexa. Cepus
HE3aBUCHUMBIX UCTIBITAHUIN bepHyun.
Crny4aiiHblil BBIOOp U3 KOHEUHOU
COBOKYITHOCTH.

[IpakTrueckas pabora

C HCTOJIb30BAHUEM DJIEKTPOHHBIX
TaOJIHL]

Pa30uBaTh C10KHBIE SKCIEPUMEHTHI
Ha OT/EJIbHBIE UCTIBITAHMUS.

Pewrate 3a1a4mn Ha MOUCK
BEPOSITHOCTEN COOBITUI B CEPUU
WCIIBITAHUN 10 IEPBOTO ycIexa u

B CepUsX UCIbITaHUN bepHyiun,

a TaK)Ke B ONBITaX CO CIIy4YalHbIM
BBIOOPOM M3 KOHEYHOU COBOKYITHOCTH
C UCTIOJIb30BaHUEM KOMOMHATOPHBIX
¢dakToB U HopMys, B TOM YUCIE B X0/
IPAaKTUUYECKOH paboOThl C IPUMEHEHUEM
CTaHJAPTHBIX (YHKIUI

CrnydaliHble BEIMYUHBI
U pacrpeieeHus

28

CrnyuaitHas BennunHa. Pacipenenenue
BEpOSITHOCTEN. J[narpamma
pacnpenenenus. Onepanuu

HaJ| CIy4yallHBIMU BEJITMYMHAMU.
[Ipumepsl pacupeneneHuii. bunapnas
ciy4aiiHas BelnuuHa. [ eomerpuyeckoe
pacn-penenenue. bunomuanbHOE
pacnpenenenue. MaremMaTuyeckoe
0KUJAHUE CITYYaHOW BEJIUYUHBI.
CoBMmecTHOE pacpeiesieHHe IBYX
Cly4daiHbIX BennuuH. HezaBucrumeie
ciy4yaliHble BeTMunHbI. CBOKCTBA
MaTeMaTHYECKOr0 OKUIAHUS.

OcBauBaTh NMOHATHSA: CIydaiiHas
BEJIMYMHA, paclpe/ieJieHUe, TabuIa
pacrnpeneneHus, 1uarpaMma
pacrpeaeneHus.

HaxonuTs 3Ha4€HUS] CYMMBI U
MIPOU3BEICHUS CIy4YalHbIX BEJINYHH.
Crtpoutb OMHapHBIC pacupeeecHus
O OMKMCAHUIO COOBITHI B CIIy4allHbIX
onbiTaXx. CTpOUTH U pacrio3HaBaTh
TCOMETPHYCCKOE 1 OMHOMHUATIBLHOE
pacnpeneneHus.

Pemrath 3a7aun Ha BEIYKMCICHUE
MaTeMaTH4YE€CKOTO 0KUAaHUs.
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MaremaTuueckoe oxxkujianre OUHapHOU
CIIly4aliHOM BEJIWYHHBI.
MaremaTrueckoe 0KuJaHue
r€OMETPUYECKOTr0 1 OMHOMHUAILHOTO
pacnupenenenui. Jlucnepcus u
CTaHJApPTHOE OTKJIOHEHHUE. [lucnepens
OMHApHOU CIIy4altHON BEJTUYWHBI.
CBoiicTBa IUCTIEPCHH.
MaremaTnueckoe 0XKUIaHue
MIPOU3BEJICHUS U TUCTIEPCUS CYMMBI
HE3aBUCUMBIX CIIyYalHbIX BEJIUYHUH.
Jucnepcust OMHOMUATIBLHOTO
pacnpeneneHus.

[IpakTruueckas pabora

C UCITOJIb30BAaHUEM JJIEKTPOHHBIX
TaOJIUL]

CTpouTh COBMECTHBIE paclpeieeHus.

N3yyaTh cBOMCTBA MaTeMaTUYECKOIO
OXKUIAHUS.

Pemats 3agaun ¢ nOMOIIBIO
M3YUYECHHBIX CBOMCTB.

[To u3ydyeHHsIM opmMysiaM HAXOIUTh
MaTEMaTUYECKHUE OKUAAHUS
CIIy4ailHbIX BEJIMYUH, UMEIOIIUX
r€OMETPUUECKOE U OMHOMUATILHOE
pacrnpeneneHus

OcBauBaTh MOHATHSA: JUCIIEPCHUS,
CTaHJIAPTHOE OTKJIIOHEHUE CIIyYalHOU
BEJINYUHBI.

Haxomuts qucnepcuto

10 PaCIpEaECIICHHUIO.

N3yuath cBOMCTBA AUCTIEPCHUH.

[To n3yyeHHsIM QpopMyIIaM HAXOJAUTH
JACTIEPCHIO OMHOMHUATIBLHOTO
pacrpenesneHus, B TOM YUCIIe B X0J1e
MPaKTUYECKON pabOThI

OBIIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME
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11 KJIACC

Hazpanue KonnuectBo OCHOBHBIE BU/IbI JCSITEIBHOCTH
OCHOBHOE COIEp/KAHNE
paznena (TeMbl) 4acoB oOy4Jaromuxcs
3akoH OOJBIINX YHCEI 5 HepapenctBo UebOniména. Teopema Pa3bupath 10Ka3aTenbCcTBa TEOPEM.

YeoniméBa. Teopema bepnysm.
3akoH OousblKX yucen. Beibopounsii
METO]1 UCCTIEAOBAHUM.

[Ipaktuueckas pabota

C HUCIIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJIHL]

OcBauBaTh BHIOOPOYHBIN METO/
MCCIIEJOBAHU, B TOM YHUCJIE B XOJIE
MPAKTUYECKOMN paboThI

DNEeMEHThl MaTeMaTHUeCKOM
CTaTUCTHUKH

6

I'enepanbHasi COBOKYIHOCTH U
city4aiiHasi BBIOOpKa. 3HAKOMCTBO

C BBIOOPOYHBIMU XapaKTEPUCTUKAMH.
O1nieHKa cpeHero u Jucriepcuu
F€HEPaJIbHON COBOKYITHOCTH

C TIOMOIILIO0 BHIOOPOYHBIX
xapakTepucTuk. OlLleHUBaHHE
BEPOSITHOCTEN COOBITHI TIO BBIOOPKE.
Craructuueckas runotesa. [IpoBepka
MPOCTEUIINX TUIMIOTE3 C MOMOIIBIO
CBOMCTB U3YyUYEHHBIX PaCOpPEACICHUMN.
[IpakTyeckas pabota

C MCIOJIb30BAHUEM BJIEKTPOHHBIX
TaOJIHNI]

OcBauBaTh MOHSATHSA: T€HEPaATbHAS
COBOKYITHOCTb, BEIOOpKA, BEIOOPOYHOE
CpellHee U BEIOOpOYHAsl TUCTIEPCHS.
Bbruncnars BeIOOpOYHbBIE
XapaKTePUCTUKH U HA UX OCHOBE
OILICHUBATh XapaKTEPUCTUKH
IE€HEPAIIbHOW COBOKYITHOCTH.
OcBauBaTh MOHATHUS: CTATUCTHYECKAS
TUIIOTE3a.

OrneHuBaTh BEPOSITHOCTh COOBITUI U
MPOBEPATH MPOCTEHUIINE TUTTOTE3BI
HA OCHOBE BBIOOPOYHBIX JAHHBIX,

B TOM YHUCJIE€ B XOJI€ TPAKTUICCKOM

paboThI
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HenpepsiBHbIE cityyaliHble
BEJTMYMHBI (pacupeeneHus),
[IOKa3aTeIbHOE U
HOPMAaJIbHOE paclpeaeacHus

[IprMepsl HEPEPBIBHBIX CIIyYaHbIX
BeNMYUH. OyHKIMSA ITIOTHOCTH
BEpOATHOCTU. PaBHOMEpHOE
pacnpenenenue. [Ipumepsl 3ana4,
NPUBOASIINX K TOKA3aTEIBHOMY

Y K HOpPMQJIBHOMY pacpeeIeHUSIM.
@DyHKIMS NIOTHOCTU BEPOSTHOCTH
II0KA3aTEJIbHOTO PaCIpPEACIICHUS.
@DyHKIHMS INIOTHOCTH BEPOSITHOCTH
HOPMAaJIBHOT'O pacIpeeIeHUs

3HAKOMUTBCS MMOHSITHUSIMH:
HETIPEpbIBHAS CIy4aiiHasl BETUYMHA,
HETIPEPBIBHOE PacCIpeIeIICHHE,
(GYHKIMS TTIOTHOCTH BEPOSITHOCTH.
HaxonuTh BEpOATHOCTH COOBITHIA
M0 TaHHOU (PYHKIIUU

TUIOTHOCTH.

3HAKOMUTECS C ITOHITUAMMU:
M0Ka3aTeJIbHOE pacupeeiiCHuE,
HOPMAaJIbHOE PACIIPEICIICHHUE.
BpiaensaTs 1o onucaHuio Cliy4yaiHble
BEJIMYMHBI, PACIIPEACICHHBIE

T10 TTI0KAa3aTeJIbHOMY 3aKOHY,

10 HOPMaJIbHOMY 3aKOHY.
Pa3oupats nmpumeps! 3a1a4,
MIPUBOAIIMNX K MOKA3ATETbHOMY
pAacCIpeieICHUIO U K HOPMAJIbBHOMY
pacupeaeseHUI0

Pacnpenenenne Ilyaccona

ITocnemoBaTeaIbHOCTH OAUHOYHBIX
HE3aBUCHUMBIX COOBITHH.

[Tpumep 3agaun, NpUBOISIIEH

K pacnpenenenuro Ilyaccona.
[IpakTuueckas pabota

C MCIIOJIb30BAHUEM JICKTPOHHBIX
TaOJIHNI]

BriaensaTs o onucaHuio C1y4yanHoro
ONbITA BEJIWYHUHBI, PACHIPEICICHHBIC

o 3akony Ilyaccona.

Pemate 3amaun, B TOM 4mCle B XOJI€
MPaKTUYECKON pabOThl C MPUMEHEHUEM
CTaHJIAPTHBIX (DYHKIMI AIEKTPOHHBIX
TaOJIHIL
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CBs3b MEXAY CIy4allHBIMU
BEJINYMHAMU

6

KoBapuanus n1Byx ciydaiHbIX
BenanunH. Koadpuuuent koppensuuu.
CoBMecTHbIE HAOJIOIEHUS IBYX
BeIM4MH. Be1OOpouHbIN KO3 ULIUEHT
Koppessauu. Paznuure mexay
JIMHEMHOW CBS3BIO U IPUYMHHO-
CJIE€ICTBEHHOH CBs3bI0. JInHelHas
perpeccus. [Ipaktuyeckas pabora

C HCTIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJIHI]

OcBanBaTh MOHATHUS: KOBApHAIIUS,
K02 PUIIUEHT KOPPEIISIIUY, JIMHEITHAS
3aBHUCUMOCTb.

OrneHUBATh XapaKTeP CBI3U MEKITY
CIIy9aiiHBIMUA BETUYMHAMH, HCXOJISI
U3 TIPUPOBI JAHHBIX U BBIYMCIICHHBIX
XapaKTePUCTHUK.

Hcnonp30BaTh AUarpaMMbl
pacceuBaHus I N300 pasKCHHUS
COBMECTHOT'O pacCEHBaHMSI

JTAHHBIX.

Haxonuth K03 PuiiueHTs ocu
JMarpaMMbl, B TOM YHUCJIE B XOJI€
MPAKTUYECKOI pabOThI C MPUMEHEHHUEM
CTaHIAPTHBIX (DYHKITAH

O0001IeHNE U
cucTeMaTHh3anus 3HaHUU

11

[IpencraBienne JaHHBIX C TOMOIIBIO
TaOJIUIl ¥ TUarpaMM, ONUcaTeIbHAS
CTaTHCTHKA, OTIBITHI

C PaBHOBO3MOKHBIMH
AJIIEMEHTAPHBIMU COOBITUSIMU,
BBIYHCJIEHUE BEPOSTHOCTEN
coOBITHI ¢ TpuMeHeHneM (hopmyr u
rpaduyecKuX METOJIOB
(koopauHaTHAs TpsiMasi, 1EPEeBO,
nuarpamma Jitepa), ciaydalHbie

[1IoBTOPATH M3yYEHHOE U BBICTPAUBATH
CUCTEMY 3HAHU
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BEJIMYMHBI U paCpEICIICHNUS,
MaTeMaTUYECKOE OXKUTaHUE
CIIly4YaliHON BEJIMYHUHBI

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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