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PabGouass mporpamma ydebHOro kypca «MaremaTtuka» YriiyOJE€HHOTO YPOBHS MJis
oOyuaromuxcsa 10 — 11 knmaccoB pa3paborana Ha ocHoBe DeepanbHOr0 roCyAapCTBEHHOTO
00pa3oBaTeILHOTO CTaHAapTa cpefaHero oOiiero oopa3zoBaHMs, ¢ YYETOM COBPEMEHHBIX
MHUPOBBIX TPEOOBAaHMIA, MPEABABIIEMBIX K MATEMATHUYECKOMY OOpa30BaHMIO, U TPaJHIIHMA
poccuiickoro  oOpa3oBaHus. Peanuzanuss nporpaMMbl  00€CNEYMBAET — OBJIAJICHUE
KITFOUYEBBIMA ~ KOMIICTCHIIMSIMU, COCTABIISIONIMMH  OCHOBY JIJII  CaMOPa3BHTHS U
HEMPEPHIBHOTO  00pa3oBaHMsl, IIEJIOCTHOCTh  OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U
MMO3HABATEIBLHOTO PA3BUTHUS JIMYHOCTH 00YUAIOIIHXCS.

HOACHUTEJIBHASA 3AIITMCKA

[IporpamMma no mMaremaTuke yriyOJIE€HHOTO YPOBHS JJi 00y4YaroImMUXCs Ha YPOBHE
cpea”ero oOmiero obOpa3oBanusi paspadorana Ha ocHoBe DPI'OC COO ¢ yuérom
COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUMN, TMPEIBABISIEMBIX K  MaTeMaTUYECKOMY
00pa3oBaHWI0, W TPAAUIUK pocCUiickoro oOpa3oBaHus. Peanuzamuss mnporpaMmsl
Mo  MaTeMaThke  OO0eCleuMBaeT  OBJAJEHHWE  KJIIOYEBBIMH  KOMIICTCHIUSIMH,
COCTABJISIOMIMMU  OCHOBY JUIS CAaMOPAa3BUTHS U  HEMPEPBIBHOTO 00Opa3oBaHMS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO M TI03HABATEILHOTO PA3BUTHUS JIMYHOCTHU
00yJaromuxcs.

B nporpamMme 1o maTeMaTUKe YYTEHbI UJIEU U NOJIokeHN «KOHLenuu pa3BuTHs
MaTeMaTH4ecKkoro oOpasoBanus B Poccuiickoit dDenepanuu». B coorBeTcTBHM
C Ha3BaHUEM KOHIICTIIIMM MaTeMaTU4YeCKoe 00pa3oBaHUE JOJIKHO, B YACTHOCTH, pelIaTh
3alayy obOecreueHrus HEOOXOAMMOTro CTpaHe 4YHcia O0ydJaroliuxcs, mMaTeMaThuecKas
MOJICOTOBKA KOTOPBIX JIOCTATOYHA JI TPOJOJDKEHHsS OOpa3oBaHMs 1O Pa3IUYHBIM
HaIlpaBJICHUSM, BKJIIOYas IIPENOoIaBaHUE MATEMATHKH, MAaTEMAaTUUECKUE UCCIIEIOBAHMUS,
paboty B chepe MHPOPMAIMOHHBIX TEXHOJOTHMH W JAPYTHX, a TaKkKe OO0eCIeueHHs
JUTSL K&KJ0TO 00Y4YaroIIerocsi BO3MOKHOCTH JOCTHKEHUS MaTeMaTHUYE€CKOM MOJITOTOBKHU
B COOTBETCTBHHM C HEOOXOIUMBIM €My ypoBHEeM. MIMEHHO Ha pelieHue 3THX 3ajad
HalleJIeHa MporpaMmMa 1Mo MaTeMaTHKe yriyOoIEéHHOTO yPOBHS.

B snoxy mudpoBoii Tpanchopmanum BceX chep YeIOBEUESCKON JICATEIHLHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0€3  Xoporiei
MaTeMaTUYeCKON MOATOTOBKUA. ITO OO0YCIOBIECHO T€M, YTO B HAIM JTHU PACTET YUCIIO
CIEUUAIBHOCTEW, CBA3AHHBIX C HEMOCPEJACTBEHHBbIM MPUMEHEHUEM MaTEeMaTUKHU:
u B chepe DKOHOMHKH, U B Ou3HECEe, M B TEXHOJOTHYECKUX OOJACTAX, W JaxKe
B TyMmMaHuUTapHbeIX cdepax. Takum oOpa3zom, Kpyr oOydarommuxcs, JJs KOTOPBIX
MaTeMaThKa CTAaHOBUTCA 3HAYMMBIM TMpeaAMeToM, (yHZaMEeHTOM O00pa3oBaHUS,
CYILIECTBEHHO pacuupsieTcs. B Hero BXoaaT He TOJbKO OOydaroluecs, IaHUPYIOIIe
3aHUMATbCsl TBOPYECKOM M HCCIIEIOBATENIbCKON padoToil B 00JacTH MaTeMaTHKH,
nHpopMatuku, (PU3MKU, SKOHOMUKH U B JIPYTUX 00JIACTSIX, HO U T€, KOMY MaTeMaTHKa
HY>KHA JIJI1 UICII0JIb30BaHUSI B IPO(ECCUAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C HEH.

[lpukianHass 3HAYMUMOCTh MaTeMaTUKU OOYCJIOBJEHA TEM, UYTO €€ MpPeaIMETOM

SABJISIIOTCS. PyHAAMEHTaJIbHbIE CTPYKTYPhI HAIIETO MUpA: MPOCTPAHCTBEHHBIE (POPMBI U
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KOJIMYECTBEHHbIE  OTHOLUEHUS, (YHKUHMOHAIbHBIE 3aBUCUMOCTH U  KaTE€ropuu
HEONpeeIEHHOCTH, OT MPOCTEUIINX, YCBAMBAEMBIX B HEMOCPEICTBEHHOM OIIBITE,
70 1IOCTATOYHO CJIOXHBIX, HEOOXOAUMBIX ISl Pa3BUTHSI HAYUHBIX M TE€XHOJIOTMYECKHUX
unei. be3 KOHKpEeTHbIX MaTeMaTHYEeCKUX 3HAHWW 3aTPYJHEHO NMOHUMAaHUE MPUHIUIIOB
YCTPOICTBAa M HMCHOJB30BaHMSI COBPEMEHHOM TEXHUKH, BOCIPHUSATHE M HHTEPIPETALMUS
pa3HoOOpa3HOM  COLMANIbHOM, 3KOHOMMYECKOW, TMOJUTHYECKOM  uHGOpMalNH,
Mano3(ppeKkTUBHA MOBCEIHEBHAs MpaKTUYECKas MAesITelbHOCTh. Bo MHorux cdepax
npodeccuoHaIbHON AESTEIbHOCTH TPEOYIOTCSI YMEHHUS BBITIOJIHATH PAcY€Thl, COCTABISATh
QIrOPUTMBI, TNPUMEHATH (POPMYIIBI, TMPOBOJUTH TE€OMETPUUYECKUE HU3MEPEHUs U
OCTPOCHMSI, YUTATh, 00pabaThIBaTh, UHTEPIPETUPOBATH U MPEJCTABIATH HH(DOPMAIHIO
B BUJI€ TaOJIMII, JUarpaMM U rpaukoB, TOHUMATh BEPOSITHOCTHBINA XapaKTep CIydaiHbIX
COOBITHIA.

OAHOBPEMEHHO € pacliupeHreM chep MPUMEHEHUsI MATEMATUKH B COBPEMEHHOM
oOmiecTBe BcE Oojee BaXXHbIM CTAHOBUTCS MATEMATUYECKHM CTUIb MBIILICHUS,
NPOSIBIISIOIIMICS B ONpeaeiaEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce wu3ydeHuUs
MaTEMaTUKA B apceHal MPUEMOB M METOJOB MBIIUJICHUS YEJOBEKAa €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCA UHAYKIUS U ASAYyKIHs, 0000IIeHIe U KOHKPETU3aIUsl, aHAJIU3 U
CUHTE3, KjaccuuKalus U cucTeMarusaiusi, abcrparupoBanue u aHanorus. OOBEKTHI
MaTeMAaTUYECKUX YMO3aKJIIOUEHUH, INpaBUja HUX KOHCTPYMPOBAHMSI PACKpPbHIBAIOT
MEXaHU3M  JIOTUYECKUX  IOCTPOEHUHM,  CIOCOOCTBYIOT  BBIpaOOTKE  yMEHUS
(GopMynupoBaTh, OOOCHOBBIBATh U JOKa3bIBaTh CY)KJIEHUS, TEM caMbiM (POPMHUPYIOT
JOTMYECKMH CTWIb  MblIieHUs. Benymas  posib  NpUHAIIEKUT MaTeMaTHKE
B (pOPMHUPOBAHUM ANTOPUTMUYECKOW KOMIIOHEHTHI MBIIIJICHUS U BOCIIUTAHUU YMEHUMN
JecTBOBaTh IO 3aJaHHBIM  aJrOPUTMaM, COBEpIICHCTBOBaTb W3BECTHBIE U
KOHCTPYHMpOBaTh HOBblE. B mpoliecce pemeHuss 3ajad — OCHOBBI JJIi OpraHU3aluu
y4yeOHON JESITEeNbHOCTH Ha YpOKax MAaTeMaTUKU — pa3BUBAIOTCS TBOpYECKAs M
NPUKIIaAHAsE CTOPOHBI MBIIIIJICHUS.

OOyueHue maTemaTuke Ja€T BO3MOXKHOCTh pPa3BUBATh y OOydarOLIUXCS TOUYHYIO,
palMoOHANbHYI0O U MH(POPMAaTUBHYIO pedb, YMEHHE OTOHMpaTh Hambojee MOJIXOJSIINE
A3BIKOBbIE, CHMBOJIMYECKHE, TpadUyecKue CpeACTBA AJs BBIPAXKEHUS CYXACHUH U
HaIJIAIHOTO UX MIPEACTABICHHUS.

HeoOxomuMpIM KOMITOHEHTOM 0OIIel KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUU
SABIIIETCS 00111€e 3HAKOMCTBO C METOJJaMHU TTO3HAHUS JIEHCTBUTEILHOCTH, MIPEACTABICHHE
O IpeaMeTe M METOAE MATEMATHKH, €ro OTIMYMAX OT METOJOB E€CTECTBEHHBIX H
T'YMaHUTApHBIX HayK, 00 OCOOCHHOCTAX TPUMEHEHUS MATeMATHKU JUIsl PEIIeHUs
HAyYHBIX U MPUKIATHBIX 33/1a4. Takum o0pazoM, MaTeMaTHIECKOe 00pa30BaHUE BHOCUT
CBOI BKJIaJ B hOpMHUPOBAHUE OOIIIEH KyIbTYphI YeTIOBEKA.

N3yuenne MareMaTWKH CIOCOOCTBYET AICTETHYECKOMY BOCTHTAHHIO YEIOBEKa,
MMOHHUMAHUIK KpacoTbl W W3SIIECTBA MATEMAaTUYECKUX PACCYKICHUH, BOCHPUSATHIO
reoMeTpUUECKUX GOpPM, YCBOCHUIO UEU CUMMETPUH.

[TpuopurernbiMu LiensiMu 00yuenust MmaremaTtuke B 10—11 kiaccax Ha yriy0iaéHHOM
YPOBHE MPOJIOJIKAOT OCTABATHCS:



dbopMupoBaHUE UEHTPAIbHBIX MAaTEMAaTHUYECKUX TMOHSATUNM (YUCIO, BEIMYMHA,
reomeTpuueckas (¢urypa, TIepeMeHHas, BEPOATHOCTb, (YHKIMS, MPOU3BOHAS,
HHTErpa), 00eCreuynBaroMX MPEeeMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMAaTUYECKOTO
o0Opa3oBaHus 00y4arOLUXCS;

MOJABE/ICHUE OOYyUalImMUXCss Ha JOCTYTHOM i1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MAaTeMAaTUKHU U OKPY>KAIOIIEro MUpa, MOHUMAHUIO MAaTEMAaTHKH KaK YacTH
oO11el KyJlbTyphl YEIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYalbHBIX W TBOPUYECKUX CIIOCOOHOCTEH 0O0ydaroumxcs,
MMO3HABATEILHON aKTUBHOCTH, UCCIEIOBATEILCKUX YMEHUM, KPUTUYHOCTH MBILIIJICHUS,
MHTEpECa K U3YYCHUIO MAaTEeMaTUKH;

dbopmupoBaHue (PyHKIMOHAIBHOW MaTEMAaTHYECKOM T'PAMOTHOCTH: YMEHUS
pacrio3HaBaThb MaTEMaTHUYECKHWE aCleKThl B PpeabHbIX JKU3HEHHBIX CHUTYaIMSIX
U TpU H3YUYCHHH JIPYTHX YYEOHBIX MPEIAMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMYyIUpOBaTh KX Ha SA3bIKE MaTEeMaTUKU M CO3/1aBaTh
MaTeMaTHYEeCKUe MOJIeNIU, TPUMEHSATh OCBOCHHBI  MaTEeMaTUYeCKUW  ammapar
JUISL pEIIeHUs] MPAaKTUKO-OPUEHTUPOBAHHBIX 3a/a4, MHTEPIPETHUPOBATH U OICHUBATH
MOJIYYEHHBIE PE3YIIbTAThI.

OCHOBHBIMU JIMHUSIMU COJIepKaHusg MaTeMaTtuku B 10—11 kimaccax yriyOi€HHOTO
ypoBHs sBisitorca: «Yucna u BbIUMCIEHHs», «Anrebpa» («AnreOpaudeckue
BBIPAXKECHUS», «YPpaBHEHUsS U HEpaBeHCTBa»), «Hauana mMareMaTM4ecKOro aHaau3an,
«l'eomerpus» («['eomerpuyeckue ¢urypsl W HUX CBoiicTBa», «l3mepenue
F€OMETPUYECKUX BEIMYMH»), «BeposTHOCTP M cTaTucTUKa». JlaHHBIE JIMHUU
pPa3BHUBAIOTCA MApaJLIENbHO, KaXAasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO
HE HE3aBHCHUMO OJIHA OT APYTOi, a B TECHOM KOHTAaKTE U B3auMojercTBuu. Kpome storo,
X OOBEAMHSET JIOTUYECKAas COCTABJISAIONIAs, TPATUIIMOHHO MPUCYIIAasi MaTEeMaTUKEe U
IPOHM3BIBAIONIAS BCE MAaTEMaTUYECKHME KypChl M COJEpKaTElbHbIE JIMHUU.
ChopmynupoBannoe Bo @PI'OC COO TtpeboBaHUE «yMEHHE ONEPUPOBATH MOHSATUSMH:
ONpeNieNIeHHe, aKCuoMa, Teopema, CIIEJICTBHE, CBOMCTBO, MPHU3HAK, [10KA3aTEJbCTBO,
PaBHOCHUJIbHbBIE bopMyITUPOBKH, ymenue  GopMyiaMpoBaTh ~ 0oOpaTHOE U
MPOTUBOMNOJIOKHOE  YTBEPXKIEHUE, MPUBOJUTH HPUMEPbl U  KOHTPHPHUMEPHI,

UCIIOIb30BaTh METOJ MAaT€MAaTHYEeCKOM MHAYKIIUU, MPOBOJIUTH JIOKAa3aTelIbHbIC
paccyKIeHusi TMpU pEUIeHWH 3aJay, OLEHUBATh JIOTUYECKYIO0 MPaBUIBHOCTD
pacCcyKJIeHu» OTHOCUTCS KO BCeM Y4eOHBIM KypcaMm, a (OpMHpPOBaHHE JIOTUYECKUX
YMEHUM pacnpenensercss mo BCEM roaaM OOyYEeHHSl Ha YpPOBHE CpPEIHEro O0OIlero
o0Opa3oBaHUAI.

B cootBerctBuu ¢ ®I'OC COO maTemaTuka SIBISETCS 00s3aTEIbHBIM MPEAMETOM
HAa JIaHHOM YypoBHe oOpa3oBaHusi. Hacrtosmelr mnporpamMmMoil 1O MaTeMaTHKE
MpeaycMaTpUBAETCsl M3Yy4YeHHE ydeOHOTro mpenmera «Maremartwka» B paMKax TpEX
y4eOHBIX KypCcOB: «Alredpa v Hauajla MaTEMaTHYECKOTO aHaiIu3a», «l eoMeTpus»,
«BeposATHOCTh M CcTaTUCTUKa». POPMUPOBAHUE JIOTUUECKUX YMEHHUH OCYIIECTBIISETCS
Ha MPOTSHKEHHHM BCeX JieT OOy4YeHUsi Ha YPOBHE CpeJHEro ooOImero oopa3zoBaHus,
a AJIEMEHTHI JIOTMKHM BKJIIOYAIOTCS B COJIEp’KaHME BCEX HA3BAHHBIX BBIIIE YYEOHBIX
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KypCOB.

OOmiee KOJMMYECTBO 4YacOB, HANpaBIEHHBIX HA  M3y4€HHE MaTeMaTUKU
Ha yriyosneHHoM ypoBHe — 544: B 10 xnacce — 272 yaca (8 yacoB B Heeno), B 11 kimacce —
272 4daca (8 9acoB B HEJIEIIO).



IHINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI
IHO MATEMATHUKE HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIUTAHUA:

c(OPMHUPOBAHHOCTh TPAKIAHCKONW TMMO3UIIMK OOY4YaromIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOI'0 YJI€HA POCCHMCKOrO OOILECTBA, NPEICTABIECHHUE O MAaTEMaTUYECKUX
OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SABJICHUN, TPOLEAYP IPAKIAHCKOTO
oO1mrecTBa (BBIOOPHI, OMPOCHI U JIPYroe), yMEHHUE B3aUMOJEHCTBOBATh C COLUATBHBIMU
MHCTUTYTaMU B COOTBETCTBUU € UX QYHKUUIMHU U HA3HAUCHHUEM;

2) NaTPHMOTHYECKOIr0 BOCIIUTAHHUA:

c(OPMHUPOBAHHOCTh POCCHUMCKOM Tpa)KJaHCKOM MJEHTUYHOCTH,  YBAKECHHS
K MPOLUIOMY M HACTOSIIIEMY POCCHUICKOW MaTEMaTHKH, IIEHHOCTHOE OTHOILICHHE
K JOCTH)KEHHUSIM POCCHMCKHX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOW IIKOJIBL,
UCIIOJIb30BaHUE JTUX JOCTIKEHUHW B JPYrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoaa, ChHOPMHPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ATUYECKOrO TOBEAECHUS, CBSI3AHHOIO C NPAaKTHUYECKUM
OPUMEHEHHEM JOCTHKEHUM HAYKHM U JEATEIbHOCTBbIO YYEHOTO, OCO3HAHHME JIMYHOIO
BKJIaJ]a B TIOCTPOEHUE YCTONYMBOTO OYAYIIEro;

4) 3¢cTeTHYECKOro BOCIIUTAHMA:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYasg JCTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ad, PEIICHHH, pacCyXICHUH, BOCIPHUMYUBOCTD
K MaTEMaTUYECKUM aclieKTaM pa3InYHbIX BUJOB UCKYCCTBA;

5) pu3nyecKoro BOCIUTAHMSA:

c(hOpMHUPOBAHHOCTh YMCHHS INMPUMEHATh MaTEeMaTHYECKHE 3HAHUS B HHTEpecax
3I0POBOTO M 0Oe€30macHOro ooOpa3a »KW3HH, OTBETCTBCHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (3710pOBOC MHTAHUE, COAJAaHCUPOBAHHBIM PpEKHUM 3aHATHH W OT/bBIXa,
peryispHas pu3nyeckas akTUBHOCTH), (PU3MUECKOEe COBEPIISHCTBOBAHNE TP 3aHATHSIX
CIIOPTUBHO-0370POBUTEIHHON IEATETLHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHUE IIEHHOCTU TPYIOJIOOUSI, HUHTEPEC K Pa3IUYHbIM
chepam mpopeCcCHOHAIBHON EeATeIbHOCTH, CBS3aHHBIM C MAaTeMaTHKOW U €
MPUJIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oynyumied mnpodeccuu u
peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHbIC IUIaHBI, TOTOBHOCTh M CHOCOOHOCTH
K MaTeMaTHU4eCKoMy OOpa30BaHUIO U caMOOOpa30BaHUIO HA MPOTSKEHUU BCEH KU3HH,
FOTOBHOCTh K AKTUBHOMY YYaCTHUIO B PEIICHUM MPAKTUYECKUX 3aJlady MaTeMaTUYECKOU
HaIpaBJICHHOCTH;



7) 3K0JIOrH4eCKOro BOCIIUTAHNSA:

c(hOPMHUPOBAHHOCTH AKOJOTHIECKON KYJIbTYPhI, TOHUMAHHUE BIHMSHUS COITHATBHO-
YKOHOMHYECKHUX MPOIIECCOB Ha COCTOSTHUE TIPUPOTHON U COIMAIIBHOMN CPEIbl, OCO3HAHUE
TJIO0AIBHOTO  XapakTepa OJKOJIOTHYECKUX TIPOOJIeM, OpHUCHTAIMs Ha MPUMEHEHHUE
MaTeMaTUYeCKUX 3HAHUU IS pEIICHHWS 3aJad B OOJACTH OKPYKAIOIICH CpEeIbl,
TJTAHUPOBAHHUE TIOCTYITKOB M OIEHKH WX BO3MOJKHBIX TMOCIICCTBHU JUIA OKPYIKAIOIIEH
CpEeIIbI;

8) HeHHOCTH HAYYHOT 0 O3HAHMSL:

chOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTH HayKH M OOIISCTBEHHOW NMPAKTUKH, TOHUMAaHUE MAaTEMAaTHYECKONW HAyKH Kak
chephl YeITOBEYECCKOM EATCILHOCTH, TAIOB €€ Pa3BUTHS M 3HAYUMOCTH JIJISI Pa3BUTHUS
IIUBUJIM3AIANA, OBJIAJICHUE SI3BIKOM MAaTEMaTUKH W MaTeMaTHYEeCKOW KyJIbTYPOM
KaK CpEJICTBOM IIO3HAaHUS MHpPA, TOTOBHOCTh OCYIIECTBJIATh TPOCKTHYI U
UCCIICIOBATEIBCKYIO JICATSIbHOCTh HHANBUAYAIBHO U B TPYIIIIC.

METANPEAMETHBIE PE3YJIBTATbBI

B pe3ynbrare u3ydeHHs MaTeMaTHKH HAa YPOBHE CpPEAHEro oOuIero oOpa3oBaHUs
y oOywaromerocs OyayT chopmMupoBaHbl MO3HaBaTEIbHbIE YHUBEpCAIbHBIE Yy4eOHBIE
JEUCTBUSI, KOMMYHUKAaTUBHbIE YHUBEpCAJIbHbIC YyueOHBIE [EUCTBUS, PETYJISTUBHBIC
YHUBEpPCAJIbHbIE YU€OHbIE IEUCTBHS, COBMECTHAS JESTEIHHOCTb.

Ilo3HaBaTeibHbIC YHUBEPCAJIbHbIE YUeOHbIe NeiCTBUSA
ba3oBble Jiornyeckue 1eicTBus:

BBISIBIIATH W XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKHM MaTeMaTHYECKHUX
O00BEKTOB, TOHSATHI, OTHOIICHUA MEXIy MOHATUAMH, (OPMYIHPOBATH OMpPEIEICHUS
NOHSITHM, YCTAaHABIMBATH CYIIECTBEHHBIM MpPHU3HAK KiIacCU(PUKAUU, OCHOBAHUS
1U1st 00001IIEeHUsT U CPAaBHEHUS, KPUTEPUH MPOBOAMMOTO aHAIN3A;

BOCIIPUHHUMATH, (OPMYITHUPOBATH U MPEOOPA30OBBIBATH CYKICHUS: YyTBEPAUTEIHHBIC
U OTpHUIIATENbHbIE, EAUHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATH MAaT€MATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U UM IMPOTUBOPEUHS
B (akTax, NaHHBIX, HAOJIOJNEHUSX U YTBEPXKIACHUSAX, Npeajaratb KpPUTEPUH JIs
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUYNN;

Jie7aTh BBIBOJIBI C MCTIOJIB30BAHUEM 3aKOHOB JIOTUKH, IEYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3AKIIOUCHU IO aHAJIOTHH;

MPOBOJIUTh CAMOCTOSITENILHO JIOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKACHUU
(OpsiMble W OT MPOTUBHOIO), BHICTPAMBAaTh ApPryMEHTAI[MI0, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY>KJIEHUS U BHIBOIBI;

BBIOMpATh COCcOo0 penieHus yueOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BApUAHTOB
pelieHus, BeIOUpaTh Hanbojee MOAXOASIIINN ¢ y4€TOM CaMOCTOSITEIbHO BBIJICJIEHHBIX
KPUTEPUEB).



Bba3oBble ucciiefoBarebCKHe 1eHCTBUA:

WCIIOIb30BaTh BOIMNPOCHI KAaK HCCIEAOBATENIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynHUpoBaTh BOMPOCH], PUKCUPYIOIIUE MPOTUBOPEUHE, MPOOIEMy, YCTaHABIUBATh
HMCKOMOE€ U JJaHHOE, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIUI0, MHEHUE;

MPOBOJIUTh CaMOCTOSITENIbHO CIUIAHUPOBAHHBIM JKCINEPUMEHT, UCCIEIOBaHUE
M0 YCTAaHOBJEHHUIO OCOOCHHOCTEH MaTeMaTU4YeCKOro OOBEKTa, SBIEHHUS, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SIBICHUSIMU, MTPOIIECCAMU;

CaMOCTOSITEIbHO (HOPMYNIHPOBaTH OOOOIIEHUSI M BBIBOABI IO pe3yjibTaTaMm
MPOBEAEHHOTO HAOIIOICHUS, UCCIEOBAHUSI, OIICHUBATH JIOCTOBEPHOCTh MOJYyYCHHBIX
Pe3yIbTaTOB, BBIBOJIOB M O000OIICHUH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMpoliecca, a TakKe BBIJBUIaTh
PEATNOJIOKEHUS O €r0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ nnpopmanmeii:

BBISIBIIATH 1€UIIUTHI UHPOPMAITUH, JTAHHBIX, HEOOXOMMBIX JIJIsl OTBETA Ha BOMPOC
U TS PEIICHUS 3a/1a4H;

BBIOMpaTh WHGOPMALMI0 W3 KMCTOYHHKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HWH(OpPMAIMIO Pa3IMUYHBIX BUIO0B U (HopM
IpPEICTaBICHUS;

CTPYKTYpPHpPOBaTh HMHQPOpPMALIMIO, TPEICTaBIATh €€ B pa3IMuHBIX (popmax,
WUTIOCTPUPOBATH TpadUUECKH;

OLICHMBATh HAAEKHOCTh MHGOPMALMKU 1O CaMOCTOATEIHHO C(HOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKAaTUBHBIE YHMBepCalbHble y4yeOHbIe ACHCTBUA:

BOCIIPUHUMATh U (OPMYIHPOBATH CYXKIECHUS B COOTBETCTBUU C YCIOBUAMH
U LEJSIMU OOIIIEHNs, ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHHS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JAaBaTh MOSACHEHHS MO X0y PEHICHUS 3aJadl, KOMMEHTHPOBAThH
MOJIYYEHHBIN PE3yibTarT;

B Xo/A€ OOCYXIEHHUS 3aJaBaTb BONPOCHl IO CYIIECTBY OOCYKIA€MOW TEMBI,
npobJieMbl, pelaeMoil 3a1auu, BHICKA3bIBAaTh MJIEH, HAIIEJICHHbIE HA MOMCK PELIeHMS,
COIMOCTaBISATh CBOM CYXKACHHUS C CYXACHUAMU JAPYTUX YYAaCTHUKOB JMajora,
OOHapy’>XKHBaTh Pa3IMIUE M CXOJICTBO MO3UIIUN, B KOPPEKTHOU popme dhopMynrpoBaTh
pa3HorjiIacus, CBOM BO3PAKEHUS;

NPEJCTaBIATh PE3yNbTaThl pELICHUs 3aJaud, JKCIEpPHUMEHTa, HCCIeI0BaHus,
MPOEKTa, CaMOCTOSTENbHO BBIOMPAaTh (OpMAT BBICTYIUICHUS € Y4€TOM 3ajad
MPE3eHTALNN U OCOOCHHOCTEH ayAUTOPUH.

PeryasiTuBHbIC YHHBepcCaJbHble yUeOHbIE 1eiiCTBUSA
Camoopranuzanus:

COCTaBJIAITh IUIAH, AJITOPUTM PELICHUS 3a/1a4M, BBIOMPATh CIIOCO0 PELIEHUs C YUETOM
UMEIOIIUXCS PEeCypcoB M  COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUpOBaThb U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yUETOM HOBOW MH(MOPMALIUH.



CaMOKOHTPOJIB:

BJIaJICTh HaBBIKAMH I1O3HABATENILHOW pedreKkcur Kak OCO3HaHUS COBEPIIAEMbIX
JNEUCTBUM M MBICIUTEIBHBIX TMPOIECCOB, HX pe3yJbTaTOB, BIAJIETh CIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJII MpoLecca M pe3yibTaTa PEIICHHs MaTeMaTH4eCKOU
3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MpU PEUICHUU 33/1a4H,
BHOCUTh KOPPEKTUBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HalJICHHBIX OIMIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE pe3yJibTaTa IEJIH U YCIOBHUSAM, OOBICHATH MPUYHHBI
JOCTH>KEHUS WM HEJIOCTHKEHUS PE3YJIHbTaTOB JIEITEIIbHOCTH, HAXOAUTh OIUOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITEJIbHOCTD:

MOHMMATh W UCTIOJB30BATh MPEUMYIIECTBA KOMaHTHOW U HHIUBUAYATHHON paOOTHI
Npyd pelieHnd Y4eOHBIX 3a/Jad, NPUHUMATh IeJh COBMECTHOW JESATEIBHOCTH,
IUIAHUPOBAaTh OPTaHM3AIMI0 COBMECTHOW paboThl, pacmpeneisiTh BHILI paboT,
JIOTOBapHUBaThCS, OOCYKJaTh MpOIecC M pe3yiabTaT padoThl, 0000maTh MHEHUS
HECKOJIbKHUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCYXIeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIMOJIHATH CBOIO YAaCTh pa0OTHl M KOOPJIAUHUPOBATH CBOU
JEUCTBUS C IPYTUMH YWiIEHAMU KOMaH/bl, OIEHUBATh Ka4e€CTBO CBOETO BKJIaJa B OOLIUI
IPOIYKT MO KPUTEPHAM, CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

IlpeamMeTHBIe pe3yabTaTbhl OCBOCHHS (QefepaibHOM pabdodeil  MporpaMMbI

0 MaTEeMaTUKE MPEICTaBICHBbI MO rojaM OOY4YeHHUS B paMKax OTIEIbHBIX Y4eOHBIX
KYPCOB B COOTBETCTBYIOIIMX pa3/iejiaX HaCTOSIEN POrPaMMBI.
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«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

HOACHUTEJIBHAA 3AIITMCKA

Y4eOHbIl Kypc «Anredpa ¥ Hadajga MaTeMaTHYECKOTO aHaN3a» SBISCTCS OJTHHM
13 HauOoJsiee 3HAYMMBIX B IPOrpaMME CpeIHEro oOIIero 00pa3oBaHUS, MOCKOJBKY,
C OJHOW CTOPOHBI, OH OOecleYnBaeT MHCTPYMECHTAIBbHYIO 0a3y I M3yYeHHUsS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrod CTOPOHBI, (OPMHUPYET JIOTHYECKOE U
a0CTpaKTHOE MBINUICHHE OOyYarolMXxcs Ha YPOBHE, HEOOXOJIMMOM JIJIi OCBOCHUS
WH(POPMATHKH, OOINECTBO3HAHMS, WCTOPHH, CJIOBECHOCTH W JPYTUX JIUCIHILIIUH.
B pamkax pgaHHOro y4yeOHOTO Kypca OOydYaromuecss OBJaJeBalOT YHHUBEPCATbHBIM
S3BIKOM  COBPEMCHHOW  HAyKd, KoTopas (OPMYJIHPYET CBOM  JIOCTHKCHUS
B MaTeMaTudeckou (opme.

Y4eOHbIl Kypc anreOpsl 1 Hadal MaTeMaTHIeCKOro aHalln3a 3aKJIaJIbIBaeT OCHOBY
JUISL  YCIICIITHOTO OBJIAJICHUS 3aKOHAaMHM (U3WKH, XHMHH, OWOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIMH pa3BUTHS SKOHOMUKH W OOINECTBCHHOW J>KHM3HH, ITO3BOJISCT
OPUEHTUPOBATHCS B COBPEMCHHBIX ITU(POBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCITOJIb30BaTh WX JIJI JaJIbHCHIEro OOpa3oBaHUS M B IIOBCCIHEBHOU
x*u3Hu. B TO ke  Bpems  oBiageHue  aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKIMSIMH aireOpbl U MaTeMaTHYECKOTO aHaln3a pa3BUBAeT YMEHHE
HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHHHOCTH, JOKAa3bIBaTh YTBEPKICHUS
C TOMOIIBIO HMHAYKIUU M PACCYKAATh NEAYKTHUBHO, HCIOJB30BaTh OOOOIICHHE U
KOHKpETH3allMio, abcTparupoBaHWe W aHAIOTHIO, (GOPMUPYET  KpEeaTUBHOE
¥ KPUTHYECKOE MBIIIUICHHUE.

B xone uzydenus yueOHOro Kypca «Anrebpa u Hadyajna MaTEMaTHYECKOTO aHATTN3a
oOydaromuecs MoJy4aroT HOBBIN OMBIT PEIICHUs MPUKIAIHBIX 33724, CAMOCTOATEILHOTO
MOCTPOCHHSI MAaTEMaTUYECKUX MOJENEH pealbHbIX CHUTYyalluid, WHTEpIpEeTaIlluu
MOJIYYCHHBIX PEIICHHUH, 3HAKOMSITCSA ¢ MPUMEPaMH MaTeMaTUYECKUX 3aKOHOMEPHOCTEHN
B MPUPOJIE, HAYKE W UCKYCCTBE, C BBHIAAIONTUMHUCS MAaTEMAaTHUYECKUMHU OTKPBITUSIMH U UX
aBTOPAMHU.

VY4eOHbIit Kypc 00J1a/1aeT 3HAYUTEIbHBIM BOCIIUTATEILHBIM MMOTEHITUAIOM, KOTOPBIN
peanmu3yeTcss Kak depe3 y4eOHBIM Marepual, CHOCOOCTBYIOMIMN (HOPMUPOBAHUIO
HAyYHOTO MUPOBO33PEHUS, TaK U 4epe3 crennuuky yueOHOM qesTeIbHOCTH, TpeOyIomei
MIPOJIOJDKUTETFHON KOHIICHTPAIIUM BHUMAHUSA, CaMOCTOSITENIbHOCTH, AKKypaTHOCTH M
OTBETCTBEHHOCTH 32 TIOJyYCHHBIN Pe3yJIbTar.

B ocHoBe Merommku oOyueHus anreOpe W HadajgaM MaTEeMaTHYECKOTO aHaln3a
TICKUT IEATCTLHOCTHBIA MTPUHITUTT O0yUYEHUS.

B ctpykrype yueOHOTOo Kypca «Anrebpa w Havajla MaTeMaTHUYECKOTO aHAIIA3a»
BBIJICIICHBI CIIEIYIONTUE COACPIKATETHPHO-METOANUECKIE TMHUH: «Hrcia 1 BEIYUCTICHUSY,
«Dynkuuu u rpadpukn», «YpaBHEHUs U HepaBeHCTBa», «Hauanma mMaremaTuueckoro
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aHanuza», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COJIEpKATEIbHO-METOIUYECKUE
JUHUU W3Y4YaloTCsl HA MPOTSHKEHUU JBYX JIET OOyUeHHsS Ha YPOBHE CPEIHEro OOIIero
o0pa3oBaHus, €CTECTBEHHO JOMOJHSAS APYr Apyra U MOCTENEHHO HACHIIIASICh HOBBIMU
TeMaMHu U pazjenamu. J{aHHbI yd4eOHBIH KypcC SIBISICTCS MHTETPATUBHBIM, MOCKOJBKY
o0beuHsIET B ce0e colepikaHNe HECKOJbKUX MAaTeMaTUYECKUX NUCIUIUIMH, TAaKUX Kak
anredpa, TPUrOHOMETPHUSI, MAaTEMATUYECKUM aHAIIU3, TEOPUS MHOXKECTB, MaTeMaTHUECKast
noruka u apyrue. [lo mepe Toro kak oOydaromuecs: OBJIaJeBalOT BCE 0oJiee MUPOKUM
MaTeMaTH4YeCKUM  amnmapaTtoM, y HHX  [OcCJeJoBaTeabHO  (opMuUpyeTcs U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTUYECKYH) MOJENbh PEaJbHOM CHUTYalluH,
NPUMEHATh 3HAHMS, TOJIYYCHHBIE NpPH HM3YYEHUU YUEeOHOro Kypca, IJis pelieHus
CaMOCTOSAATENILHO  C(OPMYJTMPOBAHHOW  MaTeMaTHYecKod  3ajaud, a  3areM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxaTtenbHO-MeTOAMYECKass JUHUA «Yucina W BBIUMUCICHUS» 3aBepIIacT
dbopMupoBaHUE HABBIKOB MCIOJIB30BAHUS JEHUCTBUTEIBHBIX YHUCEN, KOTOpPOE OBLIO
HA4YaTo Ha YpPOBHE OCHOBHOro oOmiero oOpazoBanusi. Ha ypoBHe cpenHero o01iero
oOpaszoBaHus 0co00€ BHUMaHHUEC yJemseTcss (OPMHUPOBAHUIO HABBIKOB pallMOHATBHBIX
BBIYKCJICHUH, BKIIIOYAIONIUX B ce0s MCIOJIB30BaHUE Pa3IMYHBIX (OpM 3amucu 4uca,
yMEHUE JejaTh NPUKHUIKY, BBIMOJHATh NPUOMKEHHBIC BBIYUCICHHS, OIICHUBATH
YHCIIOBbIE BBIPAXKEHHUSA, pabdoTaTh C MaTeMaTHUYECKUMHU KOHCTAHTAMU. 3HAKOMBIE
oOy4JaromuMcsi MHOXKECTBA HATYPAJIbHBIX, IIEJIBIX, PAIIMOHAIBHBIX U JIEACTBUTEIBHBIX
qucell JOTOMHIIOTCS MHOKECTBOM KOMILJIEKCHBIX yuceld. B KakIoM U3 3THX MHOXKECTB
paccMaTpHUBAIOTCS CBOMCTBEHHBIE €My crelupuyecKre 3aaud U ONepaluu: JeJIeHue
HAIeJIO, ONEepUpPOBAHUE OCTATKAMKW HAa MHOKECTBE IIEJIBIX YHCEeJ, 0COObIe CBOWCTBA
paIMOHANIBHBIX W UPPALMOHANBHBIX YHCEN, apu(MeTHuecKue omepauu, a TakkKe
U3BJICYCHUE KOPHS HATypaJbHOW CTENEHM Ha MHOXECTBE KOMIUICKCHBIX YHCEl.
bnaromapsi mocienoBaTeIbHOMY PpACIIMPEHUIO Kpyra HCIHONb3YeMBbIX YUCET U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHHUS JUIsl PEIICHHs Pa3IudHbIX 3a1ad
dbopMupyetcst mpencTaBIeHUE O EAMHCTBE MaTEeMaTWKM KaKk Hayku U e€ poju
B IIOCTPOCHUM MOJEJIEd peaJbHOr0 MHpA, IIUPOKO HCMOJIB3YIOTCA 0000IIeHHEe H
KOHKpPETHU3ALIUS.

JIunus «YpaBHEHHS U HEPABEHCTBAY» PEAIU3YyETCs Ha MPOTSIKEHUH BCErOo 00YUEHUS
Ha YPOBHE CpeJHEro o01ero o0pa3oBaHus, TOCKOJIBKY B KakioM pasnene [Iporpammbl
MPEAYCMOTPEHO pENIEHUE COOTBETCTBYIOIIMX 3ajad. B pesynbraTe oOywarommuecs
OBJIQJICBAIOT PA3IMYHBIMU METOJAMHU PELICHUS PalMOHANIbHBIX, HPPALMOHAIIBHBIX,
MOKA3aTeNbHBIX, JIOTAPU(PMUIECKUX U TPUTOHOMETPUYECKUX YpaBHEHUI, HEPABEHCTB U
CUCTEM, a TaKXke 3ajad, cojepxkamux napameTpbl. [lonydeHHble yMEHHUS MIUPOKO
MCIIOJIB3YIOTCS TIPH MCCIIEAOBAaHUH (DYHKITUH C MTOMOIIBIO TIPOMU3BOIHOM, MPU PEIICHUH
MPUKIIAIHBIX 3aJlad W 33/7a4 Ha HaXO0XJEHUE HANOOJbIIUX M HAUMEHBIIMX 3HAYEHUU
dbynkuun. [JlaHHas cojepxareiabHas JUHUSA BKJIOYAeT B ceOsi Takke (hopMUpOBaHUE
YMEHUM BBINOIHATH pacu€Thl 1O (QopmynaMm, mnpeoOpa3oBaHus pPalMOHAIBHBIX,
UPPAIMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKKe BBIPAKEHUH,
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colepKallluX CTeneHu U Jorapudmbel. brnarogaps u3ydeHHIO alreOpanyeckoro
Marepuajia MPOUCXOAUT JalbHEWIllee pa3BUTUE AJTOPUTMUYECKOTO U aOCTPAKTHOIO
MBIILIEHUsI 00y4YarouXxcsi, POPMUPYIOTCS HABBIKU AETYKTUBHBIX PacCyXICHUM, paOOThI
C CUMBOJIbHBIMU ()OpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJIE
paBEHCTB M HepaBeHCTB. AusrebOpa mnpennaraer >PQEeKTHUBHbIE  HHCTPYMEHTHI
JUISl PELIEHUS IPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a7a4, HArJIAIHO IEMOHCTPUPYET
CBOM BO3MOKHOCTH KaK S13bIKa HAYKH.

CopepxxarenbHo-MeToANYecKass JuHUA  «DPyHKUMU U rpaduKu»  TECHO
NeperieTaeTcsi ¢ ApYruMu JUHUSMU Y4eOHOro Kypca, MOCKOJIBKY B KAKOM-TO CMBICIIE
3a1a€T  TOCJIEIOBATENBHOCTh ~ M3Y4YEHUs  MmaTepuana. l3yueHune  CTENEeHHOW,
NOKa3aTeabHOM, JIorapuMUUECKOW U TPUTOHOMETPUUECKUX (PYHKIUU, UX CBOWCTB U
rpauKoB, HCHOJb30BaHME (YHKIUN I8 pelieHus 3adad U3 JpYrux ydeOHbIX
IPEAMETOB U PEATBHON KU3HU TECHO CBSA3aHO KaK C MATEMaTUYECKUM aHAJIU30M, TaK U
C pelleHHeM YypaBHEHMI M HepaBeHCTB. [Ipu sTomM Ooibllloe BHUMAaHHE YIENsSeTCs
(bopMHUpOBaHUIO yMEHHs BbIpaXaTh (HOpMyJaMU 3aBHCHUMOCTH MEXAY Ppa3InYHbIMU
BEJIMYMHAMH, UCCIIEIOBATh MOJyYEHHbIE (PYHKIMH, CTPOUTHh MX Tpaduku. Martepuan
ATOU COJIepKAaTEIbHON JIMHUN HALEJEH HA Pa3BUTUE YMEHUN U HABBIKOB, TTO3BOJISIOIINX
BBIP@XKaTh 3aBUCHUMOCTH MEX]JY BEJIMYMHAMU B pazIu4yHONW (opme: aHAIUTUYECKOM,
rpaguyeckoil u caoBecHO. Ero uzyuenue cnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBILUIEHUS, CIIOCOOHOCTH K OOOOLIEHHI0 W  KOHKPETH3allMH, HCIOJIb30BAHUIO
aHaJIOTUH.

CopnepxarenpHas JnuHusA «Havana MareMaTHdyeckoro a”ajlins3a» IMO3BOJISET
CYLIECTBEHHO pACIIUPUTH KPYI KakK MaTeMaTH4YEeCKMX, TaK W IPUKIAAHBIX 3a1ad,
JOCTYMHBIX 00YYaIONIMMCs, TAK KaK y HUX MOSIBISIETCS BO3MOXHOCTb CTPOUTH Ipapuku
CJIOKHBIX (DYHKLUH, ONpeAeNsiTh UX HauOOJbIINE U HAUMEHBIINE 3HAUEHUS, BEIUUCIIATD
wiomaau Guryp u o0bEMBI TeJ, HAXOAUTh CKOPOCTH U YCKOpEHHUs mpoueccos. JlaHHas
COJZIepIKaTeIIbHAs JIMHUSA OTKPBIBAET HOBBIE BO3MOKHOCTHU IIOCTPOCHHS MaTEMAaTUYECKUX
MOZCJIE pealbHBIX CUTyallui, II03BOJIAET HAXOAWTh  HAWIIydlllee  PEIICHUE
B IPHUKJIAJHBIX, B TOM 4YHCJIE COLHUAIbHO-)KOHOMUYECKUX, 3aJadax. 3HAKOMCTBO
C OCHOBAMM MaTE€MaTHYECKOr0 aHajiu3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(opManbHO-JIOTUYECKOTO M KPEaTUBHOTO MBILIUICHHS, (HOPMHUPOBAHUIO YMEHUH
pacro3HaBaTh NPOSABICHUS 3aKOHOB MAaTEMAaTHKH B HAyKe, TEXHUKE U HCKYCCTBE.
OOyuaromuecss y3HalOT O BBIJAIOIIMXCS pe3yJjbTaTaX, MOJYYEHHBIX B XOJE pPa3BUTHUSA
MaTE€MaTUKH KaK HayKH, U 00 UX aBTOpax.

CopeprxarenbHO-MeTOANYECKasT TUHUSA «MHOXKECTBa U JIOTHKA) BKIIOYAET B Ce0s
AJIEMEHTHI TEOPUHA MHOKECTB U MAaTEMATHYECKOM JIOTUKHU. TE€OpETUKO-MHOKECTBEHHBIE
IIPEACTABICHNAsS IPOHU3BIBAIOT BECh KYypC INKOJBHOM MATEMaTHKUM M IPEIararor
Haubosee yHHMBEpPCAJIbHBINH S3bIK, OOBEAMHSAIONIMN BCE pa3lieibl MaTeMaTHUKH H €&
IIPUJIOKEHNM, OHH CBA3BIBAIOT Pa3HbIE MATEMAaTHUYECKUE AUCLUIIIMHBI U UX IPWIOKECHUS
B enuHoe ueinoe. IloaToMy BakKHO JaTh BO3MOYKHOCTh OOyYaroleMycCsi IOHUMAaThb
TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHON MAaTEMAaTHKU M UCIIOJIB30BATH €r0
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JUTSL BBIPQXKEHUSI CBOUX MBbICEH. JIpyruM BasKHBIM MPU3HAKOM MATEMaTHKU KaK HAyKH
cleayeT MpU3HATh CBOWMCTBEHHYIO €M CTpPOrocTh OOOCHOBaHUW U  CIIEIOBAaHUE
OMpEeNIeIEHHBIM TpPaBUIaM TOCTPOCHHS JOKa3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTaAMHU
MaTeMaTU4eCKOM  JIOTUKHM  CIIOCOOCTBYET  Pa3BUTHUIO  JIOTMUECKOTO  MBIIIJICHUS
o0ydJaromuxcs, MO3BOJSET UM CTPOUTH CBOM PACCYXKIACHUS HAa OCHOBE JIOTHYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTUUECKOTO MBIIIIICHUS.

B yueOHOM Kypce «Anredpa 1 Hayaia MaTeMaTHYeCKOTO aHaIN3ay MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYECKOTO MOJICIIUPOBAaHUS, KOTOPhIE MPU3BAHBI CIIOCOOCTBOBATH
(GbopMUPOBaHUIO HABBIKOB MOCTPOCHUSI MOJEJIECH pealbHBbIX CUTYyaIllMi, UCCIIECIOBAHUS
ATUX MOJIeJIe ¢ TOMOIIBI0 ammapara ajireOpbl U MaTeMaTH4YeCKOro aHallu3a,
UHTEpIpETAllM TOJIYUYEHHBIX pe3yJbTaToB. Takue 3aJaHus BIUICTEHBI B KaXIbIi
U3 pasliesioB TPOrpaMMbl, TOCKOJBKY BeChb Marepual ydeOHOro Kypca IIMPOKO
UCTIONIB3YETCS IS PCeIICHMs] TPUKIAIHBIX 3anad. [lpuw  permeHun  peasbHBIX
MPaKTUYECKUX 3a7a4 00ydJarolIruecs pa3BUBaOT HAOIIOAATEILHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaTbCsl, HCIOJb30BaTh aHAJOTHIO, 0000IaTh U
KOHKPETH3UPOBaTh IpodieMy. [ledarenbHOCTh 10 (DOPMHUPOBAHUIO HABHIKOB PEIICHUS
NPUKJIAIHBIX 3aJlad OpraHu3yeTcsl B MPOIECCEe M3YUYEHHUs BCEX TeM y4eOHOro Kypca
«Anrebpa 1 HavaJla MAaTEeMaTUIECKOTO aHAIIU3a.

Ha wm3ydenue ydyeOHOro kKypca «AnredOpa W Hadajla MaTeMaTUYECKOTO aHaH3ay
orBoautTcs 272 yaca: B 10 kmacce — 136 yacoB (4 uyaca B Henento), B 11 kmacce —
136 yacoB (4 4aca B HEJICITIO).

COJEPXAHUME OBYYEHUA
10 KJIACC

Yuciia v BbIYUCICHUSA

Panvonanpabie uuciaa. OOBIKHOBEHHBIE M JIECATUYHBIE JApPOOH, TPOICHTHI,
OeckoHeuHbIe nepuoaudeckue Apoou. [Ipumenenne npodeit U MPOIEHTOB JJIs PEIICHUS
MPUKJIAAHBIX 33]1a4 U3 PA3JIMYHBIX OTPACICH 3HAHUM U PEAIbHOMN JKU3HH.

JlelicTBuTENbHBIE ~ YMCHAa.  PalnuoHanmpHblE W UPPALMOHAIBHBIE  4YHCIA.
ApudmMeTndeckne onepanuu ¢ ASHCTBUTEIBPHBIMU YUCIaMA. MOIylTb IEHCTBUTEIILHOTO
quclia U ero cBoricTBa. [IpuOmmkEHHbBIE BRIYMCICHUS, TIPABUIIA OKPYTIICHHS, IPUKHUJIKA U
OLICHKA PEe3yJbTaTa BHIYMCICHUM.

Crenenb ¢ neiasM nokasareieM. bunom Herotona. Mcnonbp3oBanue moaxonsmiei
dbopMBI 3ammcH JAEUCTBUTENBHBIX YHCEN ISl PEIICHUsS TMPAKTHUYECKHX 3aJad M
MPEJICTABICHUS JAHHBIX.

ApudmeTnyecknii KOpEHb HATYypPaJIbHOW CTETICHH M €T0 CBOWCTBA.

Crenenp ¢ palMOHAJbHBIM  T[OKa3aTeleM ©W €€  CBOWCTBA, CTEIEHb
C JECUCTBUTEIbHBIM TOKA3ATEIEM.

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

YpaBHEHHUs U HEPABEHCTBA.

ToxzaecTBa U TOXIAECTBEHHbIE TPeoOpa3oBaHus. YpaBHEHHE, KOPEHb YPaBHEHHS.
PaBHOCWIIBHBIE ypaBHEHHMsT W  ypaBHEHuUsA-ciaeAcTBHs. HepaBeHCTBO, pelleHHe
HEPABEHCTBA.

OCHOBHBIE METOJIbl PEIICHUS ILENbIX U JIpPOOHO-pAallMOHAIBHBIX YpaBHEHUH U
HEpPaBEHCTB. MHOIOWIEHBI OT OJJHOU EPEMEHHOM. JleeHrne MHOrowieHa Ha MHOTO4JIEH
c ocratkoM. Teopema be3y. Muorounensl ¢ nensiMu kod@duuuentamu. Teopema
Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BHIPAKEHHUH, COJEPIKALIUX CTEIIEHU U KOPHHU.

HppanmonaneHele ypaBHeHHs. OCHOBHBIE METOJbl PELICHHUS HPPALMOHAIBHBIX
YPaBHEHUM.

IlokazarenbHble ypaBHEHHs. (OCHOBHBIE METOAbl PELICHUS TMOKAa3aTEJIbHBIX
YPaBHEHUM.

[IpeoGpazoBanue BbIpaKEHUH, COJIEPKAIIUX JIOTApU(PMBI.

Jlorapudmuyeckue ypaBHeHUs. OCHOBHBIE METOABI PEIICHUS JIOTapU(PMHUUECKUX
YPaBHEHUM.

OcHoOBHbIE TPUTOHOMETPUUECKHE dbopMyIbL. [Ipeo6GpazoBanue
TPUTOHOMETPUUECKHUX BBIPAKEHUN. PellieHne TpuroHoMeTpuueCKuX ypaBHEHUN.

Pemenue cucteM TMHENHBIX ypaBHEHUM. MaTpuIila CUCTEMBI JIMHEMHBIX YPABHECHUH.
Onpenenutens MaTpUIbl 2X2, €ro reOMETPUYECKU CMBICI U CBOWCTBA, BBIUYHUCICHUE
€ro 3HA4YECHUs, [PUMEHEHUE OIPEHCIUTENS [ PELICHUS CUCTEMbl JIMHEHHBIX
ypaBHEHUU. PellleHne NpuKIaaHbIX 3a/1a4 ¢ MOMOIIbIO CUCTEMbI JJUHEHHBIX YPABHECHUM.
HccnenoBanne mocTpOCHHOW MOJIEIIH C TIOMOIIBIO MATPUIL U ONIPEACITUTENEH.

[TocTpoeHne wMareMaTUYECKUX MOJEIECH pPEaJbHOM CUTyallud C TOMOIIBIO
YpaBHEHUN U HEpaBEHCTB. [IpuMeHEeHHE ypaBHEHHMHM W HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3IU4HbIX 00JIacTell HayKU U pealbHOW KU3HHU.

DOyHKUNH U TPAPUKH

Oyukmus, crnocoObl  3amaHus  (QyHknuu. B3aumHO o0oOpatHble  (YyHKIUH.
Komnozumms pyukmuii. ['paduk dyHkumumn. meMeHTapHbie Tpeodpa3oBaHus rpadukoB
byHKIUH.

O6nacte omnpeneneHuss W MHOXKECTBO 3HaueHu QyHkuuu. Hynmu dyHkmuu.
[IpomexyTku 3HaKonmocTostHCTBA. YETHbie M Heu€THble (yHKUMU. [lepuoanueckue
bynkun. [IpoMexxyTkn MOHOTOHHOCTH (YHKITUU. MaKCUMyMbl U MUHUMYMBI (DyHKITHH.
HauGonbimiee n HaumeHsbIee 3HaueHUsT QYHKIIMHA HA TIPOMEXKYTKE.

JluneliHasi, KBaapaTUyHass W APOOHO-IMHEHHAs (QYHKIUH. ODJIEMEHTapHOE
HCCIIeIOBAaHUE U MOCTPOEHUE UX TPaPUKOB.

Crenennass GyHKUMS C HaTypaJlbHbIM W IeJdbIM Tokaszatenem. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-0il CTENEeHW Kak (PYHKIUU OOpaTHOU CTerneHu
C HATypaJIbHbIM MOKAa3aTeJIeM.
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[lokazarenbHass u Jjorapupmuyeckas (QyHKIMHM, HUX CBOICTBAa M TpapuUKH.
Hcnonb3oBanue rpadukoB (PyHKIUI 17151 pelIeHNs YpaBHEHUH.

Tpuronomerpuueckas OKpyKHOCTb, ONPEJEICHHE TPUTOHOMETPUUECKUX (DYHKITMI
YUCJIOBOT0 apryMEHTA.

OyYHKIMOHAJIbHBIE 3aBUCMMOCTH B pPEANIbHBIX MIpolLeccax U sBiIeHUsX. ['paduku
pEANBHBIX 3aBUCUMOCTEMN.

HayvaJjia maTeMaTH4eCcKOro aHa/IM3a

ITocnenmoBaTeapbHOCTH, CHOCOOBI  3aJaHus  IIOCJICAOBATENbHOCTEH. MeTox
MaTeMaTUYeCKOM HMHAYKIUU. MOHOTOHHBIE M OIPaHUYEHHBIE I10CJIEI0BATEIBHOCTH.
HcTopuss BO3HMKHOBEHHUSI MaTEMaTHYECKOTO aHaliM3a Kak aHanu3a OEeCKOHEYHO
MaJIbIX.

Apudmernyeckas U TeoMeTpUYecKas IMporpeccud. beckoHeyHo yObIBaroImas
reoMmerpuyeckass mnporpeccusi. CymMma OECKOHEYHO YOBIBAIOUIEH TI'€OMETpUYECKON
nporpeccuu. JIMHEMHbIM M JKCIIOHEHIUAIBbHBIM pocT. Uucino e. dopmyiia CIIOXKHBIX
IPOLEHTOB. MCIonp30BaHue NMPOrpeccuu Uisl peLeHUs peallbHbIX 3a7ay IPUKIaIHOTO
Xapakrepa.

HenpepoiBubie GyHkunu u ux cBoiictBa. Touku paspbiBa. ACUMITOTHI rpaduKOB
¢ynkiuii. CBoiicTBa (DYHKIMI HENpephIBHBIX Ha OTpe3ke. MeToa HHTEpBaJoOB
JUI pelieHus: HepaBeHCTB. [IpruMeHeHne cBOWCTB HENPEPBIBHBIX (DYHKUUMN 1JIs peIeHUs
3a/1ad.

IlepBast u BTopas mpousBoiaHble (yHkuMU. OmnpeseneHue, reoMEeTpUYECKUil H
(u3nyecKuil cMbICI IPOU3BOJHON. Y paBHEHHE KacaTeIbHOM K rpaduKy QyHKLIUN.

[IpousBoanble 3yeMeHTapHbIX (GyHkumid. [Ipous3BogHas CyMMbl, HPOU3BEICHMUS,
YaCTHOTO U KOMITO3UIIUHU (YHKITHI.

MHo:xecTBA U JIOTHKA
MHoOX€ecTBO, onepalyyd HaJ MHOXECTBAMHM U UX cBoiicTBa. /luarpammel Diliepa—
Benna. IIpuMeHeHrne TEOPETHUKO-MHOKECTBEHHOIO amnmnapara JJjsi ONMHCAaHUSl peallbHbIX
MIPOLIECCOB U SIBJICHUM, PU PEUICHUH 3a7a4 U3 IPYTUX YUEOHBIX TPEAMETOB.
Onpenenenue, Teopema, CBOHCTBO MAaTeMaTHYECKOTO OOBEKTa, CIEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIE YPAaBHEHUS.

11 KJIACC

Yucua v BbIYUCTCHUS

Harypanbnbie u nensie yncna. [I[puMeHeHrne nNpru3HakoB AEIMMOCTH LEJIBIX YHCEN,
HanOonbIuil 00mmi genmrensd (nanee — HOJl) m HauMeHbIee ob1iee KpaTHOE (J1aee —
HOK), ocratkoB mo moaymito, aiaroputMa EBkimpma s pemieHdsi 3afad B IEJbIX
YUCax.

KommnekcHbie uncna. AnreOpandeckas U TpUTOHOMETpUYeckas (OpMbl 3alucu
KOMIUIEKCHOTO uuciia. Apudmerhueckue ornepauud ¢ KOMIUIEKCHBIMU YHCIAMH.
N3o0paxenne KOMIUIEKCHBIX YUCET HAa KOOpAMHATHOM mockoctu. @opmyna Myaspa.
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KOpHI/I Nn-oM CTEINCHU W3 KOMIIJIEKCHOIO 4YMCIIA. HpI/IMeHeHI/Ie KOMIIZICKCHBIX YHCCII
JJI pCIICHUS (bHSI/I‘IeCKI/IX 1 ITCOMCTPHUUCCKUX 3aJ1ad.

YpaBHeHUs ¥ HEPABEHCTBA

Cuctema U COBOKYITHOCTh YPAaBHEHUN M HEPABEHCTB. PaBHOCWIIBHBIE CUCTEMBI U
CUCTEMBI-CIIeACTBUA. PaBHOCUIIBHBIC HEPABEHCTBA.

OTt60p KOpHEHN TPUTOHOMETPUYECKUX YpPaBHEHUU c IIOMOIIIBIO
TPUTOHOMETPUUYECKOU OKPYKHOCTU. PerieHre TpuroHoOMeTpuYECKUX HEPABEHCTB.

OcCHOBHBIE METObI PEIICHHS TOKA3aTEIbHbIX U JIOrapU(PMUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALTMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUIEHUS CHUCTEM M COBOKYIHOCTEM palMOHAJbHBIX,
UppalMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUYECKUX YPAaBHEHUN.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMETPAMMU.

IIpyuMeHeHne ypaBHEHHM, CUCTEM M HEPABEHCTB K PELICHUIO MAaTeMaTUYECKUX
3a/lady U 3a7a4 W3 PA3IMUHBIX 00JacTel HAayKW M PealbHOM >KHU3HHM, MHTEPIpEeTAIUs
IIOJIy4YECHHBIX PE3YJIbTAaTOB.

DyHKIUHN U TpaPuKHU

I'padpux xomnozunuu Qyukiuil. ['eomerpuueckue o0pa3pl ypaBHEHUH U
HEPaBEHCTB Ha KOOPAMHATHOM IUIOCKOCTH.

Tpuronomerpudeckue GpyHKLINN, UX CBOWCTBA U IpapuKy.

I'padnyeckue MeTonbl pelIeHNs] YPAaBHEHUI U HEpaBEHCTB. | 'paduueckue MeTo bl
peleHus 3a1ay ¢ napaMeTpaMHu.

Hcnonp3oBanue rpadukoB (yHKUMN JUIsI  HMCCIEAOBAaHUS  IPOLECCOB U
3aBHCHMOCTEH, KOTOpbI€ BO3HUKAIOT NPU pELIEHUH 3aJad W3 JpYTux YydeOHBIX
MPEIMETOB U PEAIbHOW KU3HU.

Havana maTteMaTH4eckoro anajamnsa

[IpuMeHeHHe TPOU3BOTHON K HCCIETOBaHMIO (YHKIUH HAa MOHOTOHHOCTh H
sKkcTpeMyMmbl. Haxosknenune HamOOJbIIET0 W HAWMMEHBIIETO 3HAYEHWUW HENPEPHIBHOU
(GYHKITMU HaA OTPE3KE.

[IprMeneHne npou3BOIHON U1l HAXO0XKICHUS HAWITYYIIEr0 PEIICHUS B IPUKIIATHBIX
3aavuax, A OMpeeIeHUs] CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOro (hOpMyYIIoi UiTn
rpaduxom.

IlepBooOpa3Has, OCHOBHOE€ CBOMCTBO  mepBooOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIwA. [IpaBuia Hax0XKaeHUS TEPBOOOPA3HBIX.

NHuterpan. I'eoMeTpuyeckuil CMBICI HWHTETpasia. BpIYMCIEHHE ONpenenéHHOro
uHTerpaina no Gopmyne Hetorona—JleOnua.

[Tpumenenne wHTETpana s HaXOXKASHUS TUIOMaAeil miockux Guryp u o0bEMOB
r€OMETPUUYECKUX TEIL.

[Ipumepsr  pemenuid  auddepeHManbHbIX  ypaBHEHUW. MaTeMaTtuueckoe
MOJIETUPOBAHUE PEAbHBIX MPOLIECCOB C MOMOIIBIO UG DEepeHIINaTbHBIX YPABHEHUH.
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NPEAMETHBIE PE3YJIbTATBI

K koniy o0yuenus B 10 kiaacce oOydaromuiicss HOJyYUT CAEAYIOLINUE IPEAMETHBIE
pE3yJIbTATHI IO OTAEIBHBIM TeMaM (erepaibHON pabouell mporpaMMbl yueOHOTo Kypca
«Anredpa 1 Hauanaa MaTEMaTHYECKOTO aHAIN3a»:

Yuciia ¥ BbIYMCICHUSA:

CBOOOJIHO OMNEPUPOBATh TMOHATHUSAMU: PAIUOHAIBHOE YHCIO, OECKOHEUYHas
nepuoandecKas Apook, MPOLEHTHI, UPPAIMOHATBEHOE YUCII0, MHOXKECTBA PAllMOHATBHBIX
Y JICUCTBUTEIILHBIX YUCEN, MOJYJIb AEUCTBUTEIILHOTO YHCIIA;

OPUMEHATH JpOoOU W MPOIEHTHI JIJIsi PEIICHUs MPUKIIAIHBIX 3a7a4 U3 Pa3InyHbIX
OTpaciiell 3HaHUM U PeaJbHOU )KU3HU;

OPUMEHATh TNPUOTMKEHHBIE BBIYUCICHHS, NpaBUiIa OKPYIJICHHS, NPUKUIKY U
OIIEHKY pe3yJIbTaTa BbIUMCIICHU;

CBOOOJTHO OTEpUPOBATH MOHSATUEM: CTETIEHb C LIEJbIM MOKa3aTeIeM, UCIIOIb30BaATh
MOAXOAAIIYI0 (OpMY 3aITUCH ACHCTBUTEIBHBIX YUCE JIJISl PEIICHUS IPAKTUYECKUX 3a/1a4
Y TIPEJICTABJICHUS JAHHbIX;

CBOOOJIHO ONEPUPOBATh TMOHATUEM: apPUPMETHUYCCKUA KOPEHb HATypaIbHOM
CTEICHU;

CBOOOJTHO OMNEPUPOBATH IMOHSATHUEM: CTEMEHb C pPAaIMOHAIBHBIM IOKa3aTeJeM;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: JIOTapU(PM YuCIIa, 1eCATUYHBIE U HATypabHbIE
norapudmer;

CBOOOJHO OMEpUPOBATH TMOHATUSMH: CHHYC, KOCHHYC, TaHTE€HC, KOTaHTEHC
YUCIIOBOI'O Apr'yMEHTa;

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

YpaBHeHUsI 1 HEPABEHCTBA:

CBOOOJHO OINEPUPOBATH TMOHSATUSMU: TOXKAECTBO, YypaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHUS U YPAaBHEHUSI-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

MPUMEHSTH PAa3IMYHBIC METOIbI PEIICHUS PAIMOHAIBHBIX U IPOOHO-PAIIMOHATBHBIX
YpPaBHEHUW, IPUMEHITh METOJI HHTEPBAJIOB ISl PELICHHS] HEPABEHCTB;

CBOOOJHO OMEPUPOBATH TMOHATUSMH: MHOTOYJIEH OT OJHOW TMepeMEHHOM,
MHOTOWICH C IeNbIMU KOd(puimeHTaMmu, KOpHH MHOTOWICHA, MPUMEHATH JIEeTICHUE
MHOIO4WIEHa Ha MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera mia pemenus
3a7a4;

CBOOOJTHO OMEPHPOBATH TMOHSATUSMU: CHCTEMa JTUHEHHBIX yYpaBHEHHU, MaTpUIIa,
ONPEICIIUTENh MATPHUIIBI 2 X 2 U €ro TEOMETPUYECKUIN CMBICII, UCIIOJIb30BaTh CBOMCTBA
onpeAenuTens 2 X 2 JUIs BBIUHUCIEHUS €0 3HAYEHUs, NPUMEHATh ONPEACITUTENN
JUISL PELIEHUs CUCTEMBbI JIMHEMHBIX YPABHEHUW, MOJECIMPOBATH PEAbHBIE CHUTYAIUU
C MOMOIIBI0 CHUCTEMBI JIMHEHMHBIX YPABHEHUW, MCCIEIOBATh ITOCTPOEHHBIE MOJEIN
C IOMOUIBIO MATPUIl U ONPEAECITUTENCH, THTEPIIPETUPOBATH MOJYUEHHBIA PE3YJIbTAT;

MCIIO0JIb30BaTh CBOMCTBA IEUCTBUI ¢ KOPHSAMHU JJIsSI Pe0Opa30BaHUs BEIPAXKCHUH;
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BBINIOJIHATh MPeoOpa30BaHUs YMCIOBBIX BBIPAXKEHUH, COAEP)KAIIUX CTENEHU
C PaLlMOHAJIBHBIM I1I0Ka3aTEIIEM;

UCIIOJIb30BaTh CBOMCTBa JorapupmoB 1y mpeoOpa3oBaHUs JOTapUPMUUYECKUX
BBIPAKCHUU;

CBOOOJHO OMNEpUpPOBaTh MOHATUSAMH: HPPALMOHAIBHBIC, IOKa3aTeJIbHbIE U
norapu(MUYECKUE YpPAaBHEHMS, HAXOJUTh HMX PEUICHUS C MOMOIIbI0 PABHOCHIBHBIX
[IEPEXO0J0B UJIN OCYLIECTBIIAS IPOBEPKY KOPHEH;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (QOpMyIbl sl MpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUN;

CBOOOJTHO ONEpPUPOBATH MOHATHEM: TPUTOHOMETPUUECKOE ypaBHEHHE, MPUMEHSTh
HeoOXoauMbIe (QOpPMYNbl JJii PELIEHUST OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKHUX
YPAaBHEHUM;

MOJIETMPOBATh PeaJIbHbIE CUTYallMHd Ha S3bIKE anreOpbl, COCTABIATH BBIPAXKEHUS,
YPaBHEHHUs, HEPAaBEHCTBA II0 YCJIIOBUIO 3a]a4M, UCCIEL0BAaTh IIOCTPOCHHBIE MOCIIH
C MCIIOJIb30BAHMEM allllapara anareopsl.

DYyHKIUH U rpaduku:

CBOOO/IHO OIEPUPOBATh MOHATUSAMHU: (YHKIHSA, CIMOCOOBI 3amaHus (QyHKIUH,
B3aMMHO 00paTHble (YHKIMH, KOMIO3UIUS (DyHKIMMA, rpaduk (YHKIUHU, BBIMOIHSATH
AJIEMEHTapHble peoOpa3zoBaHusl rpapuKoB QyHKIHH;

cBOOOJ/IHO ONIEPUPOBATH MOHATUAMU: 00JIACTh ONPEAEICHUS U MHOXECTBO 3HAUEHUI
(GyHKIMH, HYIU QYHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOIHO  ONEpUpOBaTh MOHATUAMU: UETHbIE M  HEU€THbIE  (DyHKIUH,

nepuoanyeckue QyHKIUH, TPOMEKYTKH MOHOTOHHOCTU (DYHKLIMU, MAaKCUMYMBI U
MUHUMYMBI (YHKIIMH, HAaHOOJIbLIIEe U HAaMEHbLIee 3HaueHNe (PYHKIIUU Ha IPOMEKYTKE;
cBOOO/IHO ONEPUPOBATH NOHATUSAMU: CTENEHHAs (PYHKIUS C HATYPaJIbHBIM U LIETBIM
nokaszaTeneM, rpaduk CTeneHHON (YHKUMM C HATypajbHBIM M IIEJIBIM IOKa3aTelieM,
rpaduK KOpHS N-OH CTeNmeHM Kak (PYHKIUM OOpaTHOM CTENEHHM C HaATypalbHBIM
HoKa3aTeseM;

OIIEepUPOBATh MOHIATUSIMHU: JIMHEWHAs, KBaJpaTU4Has U APOOHO-IMHEHHAs PyHKINH,
BBITIOJIHATD JIEMEHTAPHOE UCCIIEJOBAaHUE U TOCTPOEHHUE UX I'paUKOB;

CBOOOJIHO ONEpUPOBaTh MOHATHSMH: TIOKa3aTelbHas W Jiorapupmuueckas
(byHKITMH, X CBOMCTBA U TpadKH, UCTIOIH30BATh UX TPadUKH I PEIICHUS YpaBHEHUH;

CBOOOJIHO  OMEpUPOBATh  IMOHATHSAMH: TPUTOHOMETPUYECKAs  OKPYKHOCTD,
orpeseseHIe TPUTOHOMETPUUYECKUX (DYHKIIUNA YHCIOBOTO apryMEeHTa;

UCIOJB30BaTh rpaduku GYHKIUH 71 UCCIEAOBaHUS MPOLECCOB U 3aBUCUMOCTEH
IpU PElICHUH 337ad U3 APYTrux y4eOHBIX MPEIMETOB M PEaJbHOW KU3HU, BBIPAXKaTb
(GopmynamMu 3aBUCUMOCTH MEXAY BETUYMHAMU,

Hayvayia MmaTeMaTH4eCcKOro aHaJIM3a:

CBOOOJIHO OMEPHUPOBATH MOHATUSAMU: apuMeTHdecKass U TreoMeTpUYecKas
nporpeccusi, O€CKOHEYHO YObIBarOIasi T'E€OMETpUYECKas MpOorpeccHs, JIUHEHUHBIM U
AKCHOHEHIMAIBHBIA POCT, (opMyna CIO0XKHBIX MPOLEHTOB, HMMETh MpPECTaBICHUE
O KOHCTaHTE;
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UCIIOJIb30BaTh MPOTPECCUM JUISl PEIICHUsS pealbHbIX 3a7ady MPUKIATHOTO
XapakTepa;

CBOOOIHO OIEpPUPOBATh IOHATUSAMU: IIOCIENOBATEIBHOCTb, CIIOCOOBI 3aJaHus
MOCJIEIOBATENBHOCTENH, MOHOTOHHBIE U OI'PaHUYEHHBIE MTOCIEI0BATENbHOCTH, TOHUMATh
OCHOBBI 3apO’KJICHUSI MaTEMATUYECKOr0 aHAJIN3a KaK aHaiu3a OECKOHEYHO MaJIbIX;

CBOOOJHO ONEPUPOBATH MOHITHSAMHU: HENpPEpbIBHbIE (DYHKIUHU, TOYKU pPa3pbiBa
rpaduka QyHKINH, ACUMOTOTHI rpaduka PyHKIINH;

CBOOOJHO OIEpUPOBaTh MOHATHEM: (YHKUHUSA, HENpEpbIBHAs Ha OTPE3Ke,
NPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIUH AJI pelieHus 3a/1ay;

CBOOOJTHO OMEepUpOBaTh MOHATUAMM: TNEpBas U BTOpas MPOU3BOJHBIC (YHKIIHH,
KacarejabHas K rpaduky QyHKUUU;

BBIUUCIISITH MPOU3BOJHBIE CYMMBbI, IPOU3BEICHUS, YACTHOTO U KOMIIO3HUIIUU JBYX
(GyHKIUH, 3HaTh MPOU3BOAHBIC AJIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh T€OMETPUUECKUN U (PU3NYECKUN CMBICI TPOU3BOIHOM JJIsI pelIeHuUs
3ajad.

MHo:kecTBa M JIOTHKA:

CBOOOJIHO OIEpPUPOBATH MOHSATHUSIMH: MHOXKECTBO, OMEpPAIMH HaJl MHOXKECTBAMU,

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM amIapar JJisl ONMKUCAHUS PEAbHBIX
IIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a7a4 U3 JIPYTUX YICOHBIX MTPEIMETOB;

CBOOOJIHO OIEpPUPOBATh IMOHATHSIMU: OIpeJelieHne, TeopeMa, YpaBHEHHE-
CJICICTBHE, CBOMCTBO MATEMaTHYECKOTO0 OOBEKTa, J10Ka3aTeIbCTBO, PaBHOCHJIbHBIC
YpPaBHEHUS U HEPABEHCTBA.

K konity oOyuenus B 11 ki1acce 00yJaroImMiACs MOJYYIHT CIICTYIOIIHE MTPEIMETHBIC
PEe3yIBTATHI IO OTACIBHBIM TeMaM (eepanbHON pabouei mporpaMMbl y4eOHOT0 Kypca
«Anrebpa 1 Havaa MaTeMaTHYECKOTO aHAJH3a:

Yucaa 1 BBIYUCTICHUSA:

CBOOOJTHO OMEPUPOBATH MOHATUSMH: HATYPAIbHOE U I1€J0€ YHCIO0, MHOXKECTBA
HaTypaJIbHBIX U LEJbIX YUCEN, UCIOIB30BaTh MPU3HAKU IETMMOCTH 1enbix yucen, HO/JJ
1 HOK HatypasibHBIX YMcen A peleHus 3aa4, IPUMEHATh allropuT™M EBKIKa;

CBOOOTHO OTIEPUPOBATH MOHATHEM OCTATKA IO MOJYJIIO, 3aITUCHIBATh HATYPAIbHBIC
YUCJIa B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOJHO OMEpUPOBATh TMOHATHUSMH: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTAaBISATh KOMIUIEKCHbIE YHCIa B alredpanvyeckod Hu
TPUTOHOMETPUYECKON (OpME, BBITIONHATh APUPMETUUECKUE ONEPAMH C HUMH U
M300pakaTh Ha KOOPIMHATHOMN TIOCKOCTH.

YpaBHeHUs] M1 HEPABEHCTBA:

CBOOOJIHO OMEpPUPOBATH MOHATHSIMU: HUpPpPAIlMOHAIbHBIC, T[IOKAa3aTelbHbIE U
norapuMuUYEcKre HEPaBEHCTBA, HAXOAMUTh UX PEIICHUS C MOMOIIbI0 PAaBHOCHUIIBHBIX
IIEPEXO/I0B;

OCYILIECTBIISITH OTOOP KOPHEH MpU PEUIEHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;

20



CBOOOJTHO ONEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSTh
HEeoOXonuMble (OPMYNbl JJi PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB;

CBOOOJTHO OIEpUPOBATh MOHATHUSIMU: CUCTEMA U COBOKYIIHOCTh YPAaBHEHUH U
HEPABEHCTB, PAaBHOCWIIbHBIE CHUCTEMBI WU CHUCTEMBI-CIEICTBUS, HAXOAUTH PELICHUS
CUCTEMBl W COBOKYNHOCTEM palMOHAIBHBIX, WPPALMOHAIBHBIX, IOKA3aTEJIBHBIX H
norapu(MUYECKUX YPAaBHEHUN U HEPABEHCTB;

pemarb paloHalbHbIe, UPPALMOHAIbHBIE, MOKAa3aTeNIbHbIE, JIOTApU(DMHUUECKUE U
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJIEPKALIUE MOAYJIN U NTapaMETPHI;

OPUMEHSTH TpaduuecKre MEeTOAbl AJi pEUIeHHs] YpaBHEHUN U HEPaBEHCTB, a TAKXKe
3a/1a4 ¢ IapaMeTPaMHu;

MOJIETMPOBATh pPealIbHbIE CUTYallUHd Ha SI3bIKE alNreOpbl, COCTABIATH BBIPAXKECHMUS,
YPaBHEHUSI, HEPABEHCTBA U X CHUCTEMBI I10 YCIOBHIO 3a/1a4M, UCCIIEI0BATh IOCTPOCHHBIE
MOJIENIM C HCIIOJIb30BAaHUEM ammapara ajireOpbl, MHTEPIPETHUPOBATH IOJYUYECHHBIN
pe3yJIbTar.

DyHKIUM U rpadukn:

CTpOuTh TrpaduKH KOMIO3UIMM (QPYHKIUH C [OMOIIBIO  3JIEMEHTapHOIrO
UCCJIEIOBAHUS U CBOMCTB KOMITO3HUIIMH JABYX () YHKIIUMA;

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

CBOOOJIHO ONEpPUPOBATh MOHATHAMH: I'paUKH TPUTOHOMETPUUYECKUX (PYHKIIMIA;

OPUMEHATh QYHKIMH JUIsl MOAECITUPOBAHUS U UCCIIEI0OBaHMSI pEaJIbHBIX POLIECCOB.

Hauyana maTeMaTH4eCcKOTro aHAIN3A:

UCTIOJIh30BaTh MPOU3BOJHYIO JUIS WCCIIEIOBaHUA (YHKIIMM HA MOHOTOHHOCTH H
KCTPEMYMBI;

HaXOJIWUTh HAWOOIbIIICE W HAaWMEHbIEe 3HAYCHHS (QYHKIMH HEMPEPHIBHON
Ha OTpEe3Ke;

WCIIOJIb30BaTh  MPOW3BOJIHYIO ISl  HAXOXKIEHUS  HAWIYUYIIETO  PEIICHHS
B MPUKIATHBIX, B TOM YHUCJE COIMAIbHO-YKOHOMUYECKUX, 3a/auax, IS OMpeaeIcHUs
CKOPOCTH ¥ YCKOpPEHHUS MpoIlecca, 3aJaHHOTO (GOpMYIION Wil TpaduKoMm;

CBOOOJHO OTEpUPOBATh MOHATHAMU: TEPBOOOpa3HAsi, ONPEACIEHHBIN HHTETpal,
HAXOJUTh MEPBOOOPA3HBIE TIEMEHTAPHBIX (PYHKITUH M BBIYUCISITH HHTETPAI TI0 OpMyJie
Hrrorona—JleiiOnumna;

HAXOJUTh TUTOIIAIH TUIOCKUX (PUTYP U 00BEMBI TEJI C TOMOIIBIO0 HHTETPAA;

UMETh TpPEACTaBICHHE O MaTEeMaTHYECKOM MOJCIMPOBAHUM Ha TMpUMEpe
coctaBiieHus U pepeHInaTbHBIX YPAaBHCHH,

pemiath TNPUKIAIHBIC 3aJadd, B TOM YHCJE COIUATbHO-DKOHOMHUYECKOTO U
¢du3rUecKoro xapakTepa, CpeJCTBAMIU MaTeMAaTHYECKOTO aHATN3a.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaszBanue KomuuecTtBO OCHOBHBIE BUIBI JEATEILHOCTH
OcHOBHOE coziepKaHue
pasnena (Tembl) 4acoB oOy4Jaromuxcs
MHO0X)eCcTBO 24 MHO0€eCTBO, onepalnu Hcnonb30BaTh TEOPETUKO-
JIEUCTBUTEIbHBIX YHUCEIL. HaJ MHOXKECTBAMU U UX CBOMCTBA. MHO>KECTBEHHBIN amnmapar
MHOro4jeHsl. Huarpammel Ditnepa — Benna. JUISL OIIMCAHMS X014 PELICHUS

ParmonanbHble ypaBHEHUS
Y HEpABEHCTRA.

CucTembl JIMHETHBIX
YpaBHEHUM.

[IpuMeHeHUE TEOPETHKO-
MHOECTBEHHOTO armapara

JJIs1 peILlIeHUs 3aj1a4.

PannonanesHbie yncna. OOLIKHOBEHHEIE
U JICCATUYHBIE APOOH, TPOIICHTHI,
OCCKOHEUYHBIC MIEPUOIUNIECKUE TPOOH.
[Ipumenenue apobeli U MPOIECHTOB
JUISL pEILLICHUS TIPUKIagHbIX 3a]1a4.
JlecTBUTENBHBIC YHCIIA.
ParnmonanbHbie U HppalliOHAIBHBIE
yucia. ApudmeTnyeckue ornepanun

C IECTBUTEIILHBIMU YHCIIAMH.
Monyisb JEHCTBUTENBHOTO YHCIIA U €T0
cBoicTBa. [IpubnmxEénnbie
BBIYMCIICHUS, IPABUJIA OKPYTJICHUSI,
MPUKHUKA U OIIEHKa pe3yJibTaTa
BBIYMCIICHUM.

MaTeMaTHUYECKHUX 3a]1a4, a TAKKE
pEeaNIbHBIX MPOLIECCOB U SIBICHUIA.
OnepupoBaTh MOHATHIMU:
paloHanbHOE YUCI0, OeCKOHEeYHAas
nepuogudeckas 1po0b, IPOIEHTHI;
MPPALMOHAIBHOE U ICHCTBUTEIBHOE
YKCJI0; MOJYJIb IE€HCTBUTEIBHOTO
YycIia; UCMOJIb30BATh 3TH OHATHUS
IIPU IPOBEICHUM PACCYKICHUMN

U JJ0Ka3aTeNbCTB, IPUMEHSThH Jpo0Ou
Y MIPOLICHTHI ISl PEIICHUS
MPUKJIAAHBIX 3a]1a4 U3 Pa3JIMYHBIX
OTpacyiell 3HAaHWUW U PEATbHOM KU3HMU.
Hcnonp3oBaTh NpuOIMKEHHBIE
BBIYMCIICHUS, TIPABUJIA OKPYIJICHUS,
MPUKUIKY U OLIEHKY pe3yJibTaTa
BBIYKCJICHUH.
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OCHOBHBIE METO/IBI PEIICHUS LIEBIX

U IpOOHO-pallMOHANIBHBIX YPaBHEHU N
Y HEpaBEHCTB. MHOIOYJIEHBI OT OJTHOU
IIEpEMEHHOU. JlereHne MHOrowieHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
be3y. MHOrousieHsl ¢ LeJIbIMU
korppunrentamu. Teopema Buera.
Pewienne cucrteM TMHEUHBIX
ypaBHEHUH. MaTpuiia CUCTEMBbI
JIMHEWHBIX ypaBHEHUN. OnpenenuTenb
MaTpHUIIbl 2X2, €ro reOMETPUIECKUI
CMBICJI U CBOMCTBA; BBIUUCIICHUE €T0
3HAYEHHUs; IPUMEHECHHUE ONIPEACITUTEIIS
JUISL PELLICHUS] CUCTEMBI JIMHEUHBIX
ypaBHEHUH. Penienne npukiaaHbix
3a71a4 C ITIOMOIIBIO CUCTEMBI JINHENHBIX
YpaBHECHUH.

[IpuMeHATH pa3IMYHbIE METOBI
pelieHus palluoOHaIbHBIX U IPOOHO-
pallMOHAIBHBIX YPABHEHUH; a TAKKE
METOJI HHTEPBAJIOB JJIsSl PEIIEHUS
HEpPABEHCTB.

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

Ha MHOTOWIEH C OCTaTKOM, TEOPEMY
be3y u Teopemy Buera s pemenus
3aj1a4.

OnepupoBaTh NOHATUAMU: CUCTEMA
JIMHEWHBIX YPABHEHUM, MAaTPHULIA,
ONPEACITUTEb MATPHUIIBI.
Hcnons30BaTh CBOMCTBA
omnpeAeauTeNs 2 X 2 1Jisl BBIYUCICHUS
€ro 3HaYCHUS, MPUMEHSITh
ONPEACTUTENHN JJIsl PEIICHUS] CUCTEMBI
JIMHEVHBIX YPABHEHUMN.
MoaenupoBaTh pealibHbIE CUTYAlUH
C IOMOIIBIO CUCTEMBbI JIMHECHHBIX
YPaBHEHUH, UCCIE0BATH
MMOCTPOCHHBIE MOJICIIHA C TIOMOIIIBIO
MAaTpPUIl U ONIPECITUTENEH,
WHTEPIPETUPOBATH MOJTYYECHHBIN
pe3yJibTar.
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OyHKIMHU U rpad UK.
CrenenHas (QyHKUIMS
C LIEJIBIM
IIOKa3aTeIEM.

12

OyHKIIMS, CTIOCOOBI 3a1aHusT DYHKITUH.
B3aumuo 06patHbIe QyHKIIUH.
Komnozunus pyuxuuit. ['padux
GyHKUIMU. DIeMeHTapHbIe
npeoOpazoBaHus rpauKoB QyHKIUH.
O6nactb onpeneneHus: U MHOXKECTBO
3HaueHud Gynkuuu. Hynu ynkuun.
[IpoMexyTKH 3HAKOTIOCTOSIHCTBA.
YErHble U HEUETHBIE (PYHKITUU.
[lepuonuueckue GyHKIUH.
[TpoMexyTK MOHOTOHHOCTH
GyHKIMH. MakCUMyMbl 1 MUHUMYMBI

dbynkuu. Haubospliiee 1 HAaMMEHBITIEE

3HavYeHUE QYHKIIMU HA TPOMEKYTKE.
Jluneiinasi, KBaJipaTUyHas ¥ IpOOHO-
TuHelHass QYHKIUH. DJIEMEHTapHOe

UCCJIeIOBaHKE U MIOCTPOCHUE TpaUKOB

ITUX (PYHKIIHA.

CreneHs ¢ LEIbIM ITOKa3aTeNIeM.
bunom HrroTona.

CrenenHas QyHKIUS ¢ HATYPAJIbHBIM
U 1IeJIBIM TI0Ka3aTenaeM. E€ cBoiicTBa
U TpaduK.

OnepupoBaTh NOHATUAMU: (PYHKIHS,
croco0bI 3a1aHus PYHKIMH; B3aUMHO
oOpatHble (YHKIIUU, KOMITO3UIIUS
bynkuui, rpadpux GpyHKuuu, 00IaCTh
OTIpEIEICHHS] © MHOKECTBO 3HAUCHUI
byHKuMU, HyIU QyHKIUH,
IIPOMEKYTKHU 3HAKOTIOCTOSTHCTBA;
JUHeHas, KBaJlpaTU4Has, TpoOHO-
JVHEHas U cTeneHHas QyHKIHU.
BbInosiHATH 351eMeHTapHbIe
npeoOpazoBaHus rpa@uKoB QyHKIIHIA.
3HaTh U YMETh JOKa3bIBaTh YETHOCTD
WM HEUYETHOCTH (PYHKIIUH,
NEPUOJUYHOCTD (PYHKITUHU, HAXOAUTD
MPOMEKYTKA MOHOTOHHOCTH
GyHKIMN, MAKCUMYMbl U MUHUMYMBI
GbyHKIMH, HAaNOOJIbIIIee U HAUMEHbBIIIEE
3HaueHue QYHKIUU HA TIPOMEKYTKE.
®dopmyarpoBaTh U WILTIOCTPUPOBATD
rpaduuecku cBOWCTBA TMHEHHOM,
KBaJI[paTUYHOU, TPOOHO-TMHEHHON U
CTENEHHON (DYHKIUH.

BeipaxaTs opMynaMu 3aBUCUMOCTH
MEX/ly BEJTMYNHAMHU.

3HaTh OMNpeIeICHNE U CBOMCTBA
CTENEHU C LEJIBIM [TOKA3aTeNeM;
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noAXoAsIyI0 (popMy 3amucu
NEHCTBUTEITBHBIX YHCEIT JTSI PEeIICHUS
MPAKTUYCCKUX 3a/1a4 U MPECTaBICHUS
JTAHHBIX.

ApudmeTnyeckuiit KOpeHb 15 ApudmeTnyeckuii KOpeHb @opMyIupOBaTh, 3aIMCHIBATH
n-OW CTETICHMU. HATypaJIbHOU CTENEHU U €ro CBOWCTBA. | B CUMBOJMYECKOU opme
UppaunonanbHbie [IpeoGpa3zoBaHus YUCIOBBIX Y UCIIOJI30BATh CBOMCTBA KOPHS
ypaBHEHHSI. BBIPQKEHU I, COAEPIKAINX CTENIEHU n-o¥ CTETEeHH JJIsl MpeoOpa3oBaHus
U KOPHHU. BBIPAKCHU .
HppaumoHanbHble ypaBHEHUS. HaxonuTs pemieHns uppaluroHaIbHbIX
OCHOBHBIE METOABI PEILICHHUS YPaBHEHHUI C TOMOILBIO
UPPALMOHAIBHBIX YPABHEHU. PaBHOCWIBHBIX IIEPEXOI0B WU
PaBHOCHIIBHBIE ITEPEXO/IBI B PEILICHUU OCYILIECTBJISIS] IPOBEPKY KOPHEH.
UPPALMOHAIBHBIX YPABHEHUIA. Ctpouts rpapuk GyHKIIUN KOPHS
CaoiicTBa 1 rpauK KOpHS n-ou n-oil cTeneHu Kak oOpaTHOM
CTENEeHU KakK (PYHKIIMU 0OpaTHOM JUIs QYHKIUM CTENIEHU C HaTypaJlbHbIM
CTEIIEHU C HAaTypaJlbHbIM IIOKAa3aTeJIEM.
IIOKa3aTeJIEM.
[TokazarenbHast QyHKITHS. 10 CrteneHb ¢ panoHaIbHBIM DopMyIHUpOBaTh ONPEACTICHUE

Iloka3areabHbIE
YpaBHCHMUSI.

II0KA3aTeJIeM U €€ CBOWCTBA.
[TokaszarenbHas QyHKIMS, €€ CBOMCTBA
u rpaduk. McnonszoBanue rpaduka
GYHKIUU TS pelieHUs] ypaBHEHU.
[lokazaTenbHble ypaBHeHUsI. OCHOBHBIE
METO/Ibl PELICHUS MTOKA3aTEIbHBIX
YPaBHEHHM.

CTEIIEHU C PAlMOHAIBHBIM
IIOKA3aTeJIEM.

BoInoaHsATh npeoOpa3zoBaHus
YUCJIOBBIX BBIPAXKEHUN, COJICPIKALINX
CTEIEHU C PAllMOHAIBHBIM
MTOKA3aTeJEM.

Hcnonws3oBaTh U poBbIE pecypChbl
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JUIS IOCTPOEHUs rpaduka
MOKAa3aTeIbHON (PYHKIMU U U3YUCHHUS
e€ CBOMCTB.

HaxonuTs penieHns noka3areibHbIX
YPaBHEHUM.

Jlorapudmuueckast GyHKIHUS. 18 Jlorapudwm uncna. CBoiicTBa JlaBaTh omnpezenenue gorapupma
Jlorapupmudeckue norapupma. JlecaTnanpie u qHCcIa; IeCATUIHOTO U HATYPaTbHOTO
ypaBHEHUS. HaTypaJIbHbIEC JToTapU(PMBI. jorapudpma.
[IpeoGpazoBaHue BeIpaXKEHUH, Hcnonb3oBaTh cBOMCTBA JIOrapu(MoB
coJiepKallux JorapuQmsl. JUTsL IpeoOpa3oBaHms
Jlorapudgmuyeckas GyHKIHUA, JOoTapu(PMUYECKUX BBIPAKEHUH.
e€ cBolicTBa U rpaduk. CtpouTts rpaduk JorapupmMuuecKkoin
HcnonwszoBanue rpaduka GyHKIIMN GbyHKIMU KaKk 0OpaTHOU
JUISl pelIeHNs] ypaBHEHUH. K [TOKa3aTeJIbHON U UCII0JIb30BATh
Jlorapudmudeckne ypaBHEHUS. CBOICTBA JIoTapuMuuecKor QyHKIIMH
OCHOBHbIE METO/IbI PELICHHUS JUISL pelIeHus 3a/1a4.
norapu(pMUYECKUX YPABHEHUH. Haxoauts pemenus
PaBHOCHIIBHBIE ITEPEXO/IbI B PEILIEHUU Jorapu(pMUYECKUX YpaBHEHU
norapu(pMUYECKUX YPaBHEHUH. C TMOMOIIBIO0 PABHOCHJIBHBIX IEPEXO/I0B
WIN OCYIIECTBIISISI IPOBEPKY KOPHEH.
Tpuronomerpuueckue 22 CuHycC, KOCUHYC, TAHI'€HC U KOTaHr'eHC | JlaBaTh ompejenenns CHHyca,

BBIPAYKCHUS U YPABHEHUS

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

Tpuronomerpruyeckasi OKpy>KHOCTb,

KOCHHYCa, TAHT€HCA U KOTAHI€HCa
YHICJIOBOTO apTyMEHTA; a TAKKE
apKCHUHYCa, apKKOCUHYyCa U
apKTaHTEHCA YHCIIa.
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OINpeeIeHUE TPUTOHOMETPUYECKHUX
(yHKUMN YUCIIOBOTO apryMeHTa.
OCHOBHBIE TPUTOHOMETPUUECKHE
dbopmynel. [IpeobpazoBanue
TPUTOHOMETPUUYECKHUX BBIPAKEHHM.
Pemenue TpuroHoMeTpuyecKux
YPaBHEHUM.

IIpuMeHATH OCHOBHBIE
TPUTOHOMETpPUYECKHE POPMYJIbI

TSl TIpeoOpa3oBaHUs
TPUTOHOMETPHUUYECKUX BBIPAKEHUN.
[TpumeHsATh GOPMYIBI TPUTOHOMETPUU
JUISl PELIEHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUH.

IlocnenoBaTeapHOCTH
U TIPOTpECCUu

10

[TocnenoBaTenbHOCTH, CITIOCOOBI
3aJjaHUsI TTOCJIE0BATEIBHOCTEN.
Metoa MaTeMaTH4eCKON MHAYKITUU.
MOHOTOHHBIE U OTPAHUYEHHBIC
nocjeaoBarebHoCTU. McTopus
aHaau3a 0ECKOHEYHO MaJIbIX.
ApudmeTrndeckas ¥ reoMeTpuyecKas
MIPOTPECCUM.

beckoneuno yOpIBaromias
reoMeTpuyecKas nporpeccus.
CymMma 0eCKOHEUHO YOBIBAIOIIEH
reOMETPUYECKON MPOTrPECCHH.
JIMHEWHBIN U YKCIIOHEHIINAILHBIN
poct. Hucno e.

dopmyiia CI0KHBIX MPOILIEHTOB.
Hcnonp30BaHue nporpeccuun

JIJISL pEIICHUs pealibHBIX 3a7a4
MPUKJIATHOTO XapakTepa.

OnepupoBaTh MOHATHIMU:
MOCJIeI0BATEILHOCTh, CITIOCOOBI
3aJ1aHusl TOCJIEA0BATEIbHOCTEN;
MOHOTOHHBIE 1 OTPaHUYEHHBIE
MOCJIEI0BATEILHOCTH; HCCIIEIOBATh
MOCJIEI0BATEILHOCTH Ha
MOHOTOHHOCTb U OTPaHUYEHHOCT.
[Tonyyats mipesicTaBieHUE

00 OCHOBHBIX UJIESX aHATTU3a
OCCKOHEYHO MaJIbIX.

[laBaTp onpeneneHue
apuQMETHIECKON U TEOMETPUUECKON
nporpeccuu. JJoka3piBaTh CBOMCTBA
apuQMETHIECKON U TEOMETPUUECKON
MPOTrPECCUU, HAXOJAUTH CYMMY YICHOB
MPOTPECCUH, & TAKKE CYMMY UJICHOB
O0ecKOHEeUHO yObIBaroen
reOMETPUYECKOMN MTPOrPECCHH.
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Hcnonp3oBaTk nporpeccuu

JUISL PELIEHUS 3a/1a4 MIPUKIIAHOTO
Xapaxkrep.

[TpumeHsATh HOPMYITY CIOKHBIX
MIPOLICHTOB JUJISl PELICHUS 337134
U3 pEAIbHOM ITPAKTUKHU.

HenpepwiBHbIE QyHKIIUH.
[TIpousBogHas.

20

HenpepsiBabIE QYHKITUN H UX
cBoiicTBa. Touka pa3psbiBa.
AcuMITOTHI rpa@UKOB (HYHKIIHIMA.
CaoiicTBa (QyHKIIMI HEMTPEPHIBHBIX
Ha oTpe3ke. MeTo 1 HHTepBaioB

JUTS pellIeHUs] HEPaBEHCTB.
[IpumeHeHne cBOMCTB HENPEPHIBHBIX
GbyHKIMN 11 penieHus 3a1ay.
[lepBas u BTOpas mpoU3BOIHBIE
dbynkiuu. OnpeneneHue,
TCOMETPUYCCKUN U (PU3UUECKUN CMBICT
IIPOU3BOJAHOM. Y paBHEHUE
KacaTeabHOU K TpaduKy QyHKITHH.
ITpon3BOIHBIE 3IIEMEHTAPHBIX
dbynxiui. [IponsBoaHast CyMMBI,
IPOU3BEAECHMS, YACTHOTO U
KOMITO3UIIUH (DYHKITHIA.

OnepupoBaTh NOHATUAMU: QYHKITUS
HEeMpepbIBHAS HAa OTPe3Ke, TOUKa
pa3pbiBa PYHKIIUU, ACUMIITOTA
rpaduka GyHKIUU.

[TprMeHsTh CBOIMCTBA HEMPEPBIBHBIX
byHKUMT U1 penieHus 3a1ay.
OnepupoBaTh NOHATUSAMU: TIEpBas U
BTOpas MPOU3BOHBIE (PYHKITUY;
MOHUMATh (PUBHYCCKUN U
F€OMETPUUYECKHUIN CMBICII IPOU3BOTHOM;
3aMKChIBaTh YPaBHEHHUE KacaTeIbHOM.
BbrauciiATh Npou3BOJHBIE CYMMBI,
IIPOU3BEACHMS, YACTHOTO U CIIOKHOU
byHKIUY.

N3y4aTh NpOU3BOJHBIE 3JIEMEHTAPHBIX
byHKIMI.

Hcnonp30BaTh reOMETPUYECKHN U
(bU3UYECKUI CMBICI NPOU3BOIHOU

JUISL peLeHus 3a/1a4
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[loBTOpEHue, 06001IEHNE, 5 OcHOBHBIE TOHATHUS Kypca anreopsl [IpuMeHITh OCHOBHBIE IIOHATHS Kypca
CUCTEMATHU3aLNsl 3HAHUI Y HayaJ MaTEMaTHUYECKOro aHajau3a anreOpbl U HA4aJl MATEMaTUYECKOTO
10 knacca, o0061IeHUE U aHaju3a JJIsl penieHus 3a1ad
CHUCTEMAaTH3aLIMs 3HAHUN U3 pEAIbHOM KU3HU U IPYTUX
HIKOJBHBIX MPEIMETOB.
OBUIEE KOJIMYECTBO 136
YACOB IIO ITPOTPAMME
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11 KJIACC

Ha3zBanune KomnuecTBo OcCHOBHOE coziepkaHue pa3aena OCHOBHBIE BUIBI AEATEILHOCTH
paznena (TeMbl) 4acoB (Temnr) oOy4Jaromuxcs
Uccnenoranue QyHKIIMMA 22 [TpumMeHeHue Mpon3BOHOM Ctpoutb rpaduk KOMITO3HITHH

C IIOMOIILIO
ITPOM3BOIHOM.

K UCCJIeIOBAaHUIO (PYHKIMHI

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenue Hanbospuiero u
HAWMEHBIIIETO 3HaUYCHUSI HETIPEPHIBHON
(GYHKIIMU HA OTpE3KE.

[TpumeneHnue mpou3BOAHON

JUIS1 HAXOXKIAEHUS HaWTyqIlIero
pelIeHrs B IPUKIAIHBIX 3a]1a4ax,

IUIS1 OTIPENIENIEHHS] CKOPOCTH U
YCKOPEHUS MpoLecca, 3a4aHHOTO
dbopmysoit niau rpagukoM.
Komnosunus ¢yHKImii.
['eomeTpudeckue 06pa3sl ypaBHECHUH U
HEPABEHCTB HA KOOPJIAUHATHOMU
IUIOCKOCTH.

(GyHKUMN ¢ TOMOIIBIO 3JIEMEHTAPHOTO

HCCIICAOBaHUA U CBOMMCTB KOMITIO3HUIIHH.

Ctpouth reoMeTpruiecKue oopasbl
YpaBHEHU U HEPABEHCTB

Ha KOOPJIMHATHOM TIJIOCKOCTH.
Hcnonp30BaTh MpOU3BOAHYIO

JUTSL KicclieIoBaHust (YHKIIUU

Ha MOHOTOHHOCTb ¥ 9KCTPEMYMBI;
HAXOIUTh HAaUOOJbIIIEE U HAMMEHBIIIEE
3HaueHus1 (PYHKIMK HETIPEPHIBHON Ha
OTpe3Ke; CTPOUTH rpaduku QyHKITUH
HAa OCHOBAaHUHU IIPOBEIEHHOTO
UCCIIEJOBAHUS.

Hcnonb30BaTh MPOU3BOIHYIO

JUISL HAXOKJACHUSI HAWJTYYIlIETO
pELICHUS B IPUKJIAIHBIX, B TOM YUCJIE
COLMAIIBHO-3KOHOMHMYECKHX, 3a/1a4ax,
JUISL ONIPENICIICHUSI CKOPOCTH

Y YCKOPEHHUS MpoLecca, 3aJaHHOTO
bopmyion unu rpauKoMm.

[TonyuaTp npeacraBieHue
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0 IPUMEHEHUU NTPOU3BOJHOU
B PA3JIMYHBIX OTPACIAX 3HAHUMU.

[lepBooOpa3Hast u UHTETpas 12 [TepBooOpa3Has, OCHOBHOE CBONCTBO OnepupoBaTh NOHATUAMU:
nepBooOpa3HeixX. [lepBooOpasHbie nepBooOpaszHasi U OnpeaeIEHHBIN
aneMeHTapHbIX pyHkuuii. [IpaBuna uHTerpai. Haxonuts nepBooOpasnbie
HAXO0XJACHUS IEPBOOOPA3HBIX. AJIEMEHTAPHBIX (QYHKIIUNA U BEIYUCIISATD
HuTerpan. ['eomeTpruuecknii CMbICT uHTerpai no gopmyne Hetotona—
uHTerpaina. Beruucienue Jleitbuua.

OIPEAEIIEHHOIO UHTETPAjIa 10 HaxonuTk muiomaay miockux Gpuryp
dbopmyne Herorona— JleitoHua. 1 00BEMBI TEJT C TIOMOIIBIO
[Ipumenenue unTerpana OTIpeICIEHHOTO UHTETpaa.

JUTSI HAXOKJIEHUS TUIOIIa1ei 3HAKOMUTHCSI C MATEMATHYECKUM
MJIOCKUX (GUTYp B 00BEMOB MOJICITUPOBAHUEM Ha MPUMEPE
r€OMETPUUECKUX TEJL. nudepeHnranbHbIX YpaBHEHHH.
[Ipumepsl pereHnit [TonyuaTe nipeacTaBieHre O 3HAYEHUH
nuddepeHIanbHbIX YPaBHCHHM. BBEJICHUS TTOHSATHS MHTErpaJia
Marematudyeckoe MOJEIUPOBAHUE B Pa3BUTUU MAaTEMAaTHKH.

peanbHBIX IPOLIECCOB C NOMOIIBIO

nudepeHnnanbHbIX YpaBHEHUN.

['paduxu 14 Tpuronomerpudeckue GyHKIIUU, UX Hcnonb3oBaTh MUQPPOBBIE peCypChl

TPUTOHOMETPUYECKUX CBOICTBA U TpaduKy. JUISL TIOCTPOCHUS TPAPHUKOB

(GyHKIMA. OT100p KOpHEH TPUTOHOMETPHUUECKHUX TPUTOHOMETPHIECKUX QYHKIMH 1

Tpuronomerpudeckue YPaBHEHHH C IIOMOIIBIO WU3Y4YEHHUs UX CBOWCTB.

HEpaBEHCTBA. TPUTOHOMETPUYECKON OKPYKHOCTH. Pemate Tpuronomerpuueckue
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Pewrennie TpuroHOMeTpUYECKUX
HEPABEHCTB.

YpaBHEHUS U OCYLLECTBIATH OTOOP
KOpPHEU C ITOMOILBIO
TPUTOHOMETPUUECKOU

OKPY>KHOCTH.

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

UppanuonanbHble,
noKazaTeabHbIE U
JorapupmMudecKue
HEPaBEHCTBA.

24

OCHOBHBIE METOJIbI PEIICHUS
TIOKa3aTeNbHBIX U JIOrapu(PMHUECKUAX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PEIICHHSI
UppaIOHATBHBIX HEPABEHCTB.
I'paduueckue MeToabl penieHus
UppaIOHATBHBIX, TOKA3aTEIBHBIX U
Jorapu(pMUYECKUX YPABHCHUN U
HEPABEHCTB.

[IpumeHsATH CBOMCTBA MOKA3ATEIBHON
U jorapuMudeckon §yHKIUH

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

Pemmats upparnmonaibHbie U
KOMOWHUPOBAaHHbBIE HEPABCHCTBA,

C TIOMOIIBIO PAaBHOCHIIBHBIX
MEePEX0/I0B.

Hcnonb30BaTh rpaduuecKue METO B
Y CBOMCTBA BXOJIAIINX B YPAaBHEHHE
WJIH HEPABEHCTBO (DYHKITHIA

JUTSL peIIeHUsT 3a1a4H.
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KomrmnekcHelie uncna. 10 Kommiekcubie uncna. Anreopandeckas | OnepupoBaTh NOHITHAMH:
U TpUroHOMETpuYecKas (GOPMBI 3alMUCH | KOMIUICKCHOE YHCIIO U MHOXKECTBO
KOMILUIEKCHOTO YHUCJIa. KOMILIEKCHBIX YHCEIL.
ApudmeTtnyeckue onepanuu [IpencraBiaTh KOMILIEKCHBIE YKCTIA
C KOMILUIEKCHBIMU YHUCJIAMHU. B ajreOpanydeckon u
N3o6parkeHre KOMITJIEKCHBIX YHCell TPUTOHOMETpUYECKOH (hopme.
Ha KOOPAWHATHOW TIIOCKOCTH. BrinonHsaTe apudmernyeckue
®opmyna Myaspa. KopHu n-oii OIepalyy C HUMHU.
CTEINEHU U3 KOMIUIEKCHOTO YHUCJIa. N300paxaTh KOMIUIEKCHBIE YHCIIA
[IpuMeHeHNE KOMITTIEKCHBIX YUCE Ha KOOPAMHATHOM MJIOCKOCTH.
JUISL perieHust GU3nIecKux u [Tpumensts hopmyny Myaspa u
reOMETPUUECKUX 3a/1a4. MOJIy4YaTh MPEACTABIECHUE O KOPHIX
n-O CTENEHH U3 KOMILJIEKCHOTO YHCIIa.
3HAKOMUTBCS C MPUMEPAMU
MPUMEHEHHS] KOMIUIEKCHBIX YHCET
JUIS1 PEIICHUS] TEOMETPUUECKUX U
bU3UIECKHUX 3a/1a4.
HatypanbHbie U 11eJIbIe YKCIa. 10 HatypasibHble U 11€5ble Yuca. OnepupoBaTh MOHATHIMU:

[IpuMeHeHre TPU3HAKOB JETUMOCTH
uenbix yncesn, HOJ[ u HOK, ocraTtkoB
o MOAyJIto, anroputma EBkinnna

JUJISL pelIeHMs 3a1a4 B IIEJIbIX Yhcliax.

HaTypaJIbHOE U LI€JI0€ YUCIIO,
MHOECTBO HATYPAJIbHBIX U IEJBIX
YHCEel.

Hcnonp30BaTh NPU3HAKHU EITUMOCTH
LEJIBIX YUCEN; OCTATKH 10 MOJYJIIO;
HO/I u HOK HarypanbHBIX YUCET;
anroput™ EBknuaa nis peueHus
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3a/1au.

3anuchIBaTh HaTypaJbHbIE YNCIIA

B PA3JIMYHBIX NO3UIIMOHHBIX CUCTEMAX
CUHCIICHUS.

Cuctembl paliuoHaIbHBIX, 12 Cucrtema U COBOKYITHOCTb YPaBHEHHUIM. OnepupoBaTh MOHATUSIMU: CUCTEMA U
UPPALMOHATIBHBIX PaBHOCWIIBHBIE CUCTEMBI U CUCTEMBI - COBOKYITHOCTh YPaBHCHUH U
MOKa3aTEeIbHBIX CJIe/ICTBHS. HEPABEHCTB; PEIICHNE CUCTEMbI WU
U JIOTapU(PMUIECKUX OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U | COBOKYITHOCTH; PABHOCUJIbHBIE
ypaBHEHUM. COBOKYITHOCTEH palliOHaIbHBIX, CUCTEMBI U CUCTEMBI-CJICJICTBUS.
UPPALMOHAIBHBIX, TTOKA3aTEIBHBIX U HaxonuTh pemeHust cuctem u
Jorapu(pMUYECKUX YpaBHEHUM. COBOKYITHOCTEH LEJBIX
[IpuMeHeHue ypaBHEHUM, CUCTEM U palMOHATIbHBIX, HPPALIMOHAJIbHBIX,
HEPABEHCTB K PEUICHUIO MOKAa3aTeJbHBIX U JIOTApU(YMHUUECKUX
MaTeMaTUYECKUX 3a/1a4 U 3a7a4 YpaBHEHUI 1 HEPABEHCTB.
U3 pa3IMYHBIX 00JIaCTeH HAYKU U [IpuMeHATH CUCTEMBI YPAaBHEHU
peanbHOM )KU3HU, UHTEPIIPETALIUS K PELIECHUIO TEKCTOBBIX 3a]1a4
MOJIyYEHHBIX PE3YJIbTATOB. U3 pa3NUYHBIX 00JacTel 3HaHUHN U
peaIbHOM )KU3HU; UHTEPIIPETUPOBATH
MOJIYYEHHBIE PEIICHUSI.
Hcnonb3oBaTh iU poBHIE
pECYpCHI.
3amauu ¢ mapaMmeTpamu. 16 PanmonanbHbie, uppalmoHaIbHbIE, Boi6upath cioco0 perieHust

MOKa3aTeIbHbIC, TOTapUPMUYECKUAC U
TPUTOHOMETPUUECKUE YPABHEHUS,
HEPABEHCTBA U CUCTEMBI

PalMOHAIBHBIX, UPPALMOHAJIBHBIX,
MOKa3aTeIbHbIX, TOTAPUPMUYECKUX U
TPUTOHOMETPUUECKUX YPAaBHEHUIN
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C ITapaMeTpaMHu.
[TocTpoenue u ncciaenoBanue
MaTEeMaTUYECKUX MOJIETIEN PeAIbHBIX
CUTYyallUi C IOMOILBIO YPABHEHHUI,
CHUCTEM YpaBHEHHMI U HEPABEHCTB

C ITapaMeTpaMH.

Y HEPABEHCTB, COJICPKAIIUX
MOJIYJIM ¥ TTApaMETPBHI.

[TpumensTh rpaduueckue u
AHAIMTUYECKHUE METOJbI JJISI PEIICHUS
YpaBHEHU U HEPABEHCTB

C TapaMeTpaMu, a TaKKe
uccneaoBanue QyHKIUNA MeTogaMu
MaTeMaTHYEeCKOro aHaIu3a.
Crtpouts u uccliienoBaTh
MaTeMaTUYE€CKUE MOJICJIN PEATbHBIX
CUTYalMi C TIOMOIIBIO YPAaBHEHUH,
HEPABEHCTB U CUCTEM

C ITapaMeTPaAMHU.

[ToBTOpEeHue, 0600061ICHNE,
cucTeMaTHh3alvs 3HaHW.

16

OCHOBHBIC TTOHATHS U METOMBI Kypca,
000011IeHNE U CUCTEMATU3 AU
3HAHUU.

MonenupoBarh peajabHble CUTyaIluu
Ha SI3bIKE aNreOphl, COCTABIATh
BBIPA)KEHUSI, YPABHECHHSI, HEPABEHCTBA
U UX CUCTEMBI 10 YCJIOBHIO 3a]1a4H,
HCCIIEI0BATh MOCTPOEHHBIE MOJIENIN

C MCTIOJIb30BAaHUEM armapara ajareopsl,
MHTEPIPETUPOBATH MOTYyUYECHHBIN
pe3yibTar.

[IpumMeHsITh QyHKINU

JUJIS1 MOJICIUPOBAHUSI U UCCIIEIOBAHUS
peaIbHBIX MPOLECCOB.

Pemrate npuknaaHbie 3a1a4u,
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B TOM YHUCJI€ COUUATIBHO-
HKOHOMUYECKOTO U (PprU3nueckoro
XapakTepa, CpeICTBaMH aireopbl
Y MaTEMaTUYECKOr0 aHalln3a.

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

136
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«'EOMETPUS»

HOACHUTEJIBHASA 3AIITMCKA

['eomeTpust sABISETCS OMHUM M3 0a30BBIX KYPCOB Ha YpPOBHE CpPEIHEro OOIIETo
o0pa30oBaHUs, TaK KaKk 00ECIIeYMBAET BOZMOKHOCTh H3yUYCHHUS TUCIUILIAH €CTECTBEHHO -
HAyYHOUM HAIPABJIICHHOCTH M TIPEMETOB TYMaHUTAPHOTO KA. [I0CKOIBKY JIoTHUECKOe
MBIIIICHUE, (GOpMUpPYyeMOe TpU H3YYCHUH OOYYaIONUMUCS TOHATHHHBIX OCHOB
TCOMETPUU, TPU J0KA3aTEIbCTBE TEOPEM U TOCTPOCHUU IIEMOYKH JIOTUYECKHX
YTBEPKJICHUH TP PEIICHUU T€OMETPUICCKHUX 33249, YMCHHE BBIJIBUTATh U ONPOBEPraTh
TUIIOTE3bl HETIOCPEACTBEHHO UCTIONB3YIOTCS MIPHU PEIICHUH 3a71a4 €CTECTBEHHO-HAYIHOTO
ITUKJIa, B YaCTHOCTH (PU3MYECKUX 3a/1ad.

Ilens ocBOeHMs MporpaMMbl ydeOHOro Kypca «l'eoMeTpusi» Ha yriyOoJEHHOM
YpOBHE — pPa3BUTHEC WHIUBHIYAIBHBIX CIOCOOHOCTEH OOYyYarOIIMXCSA MPU H3YYCHUHU
TCOMETPHUH, KaK COCTABJISIONICH MpeaMeTHON o0actn «MaTtemMaTrka U HHPOpPMAaTHKaY
gyepe3 00ecreyeHne BO3ZMOKHOCTH TPUOOPETEHUs W MCIOJB30BaHUS 0ojiee TTyOOKHX
TCOMETPUYCCKUX 3HAHUW W JCHCTBUN, CHEIU(UYHBIX TEOMETPHUH, M HEOOXOIMMBIX
IUI YCTIEITHOTO TPOo(eCCHOHATBFHOTO 00pa30BaHMUs, CBSI3aHHOTO C HCIIOIH30BAHHEM
MaTeMAaTHKH.

[lpuoputeTHBIMH 3aJadyaMU  Kypca TEOMETpHUH Ha YIrIyOIEHHOM YpOBHE,
PaCIIUPSIIONIMMH U YCHIIUBAIOITUMH Kypc 0a30BOT0 YPOBHSI, SIBIISIOTCS:

paciiipeHne MPeACTaBICHUs] O TEOMETPHH KaK YacTH MHPOBOW KYIBTYPHl W
dopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U TCOMETPUHN C OKPYIKAFOIIUM MHUPOM;

(GopMupoBaHUE MPEICTABICHHUS O IPOCTPAHCTBEHHBIX (PUTypax Kak O BaKHEUIITHX
MaTEeMAaTUICCKUX MOJICTISX, TMO3BOJISIONIMX ONKCHIBATh M HM3y4yaTh pa3HbIC SIBICHUS
OKpY’)KaoIllero MUpa, 3HaHWE MOHATHWHOTO ammapaTta mo paszneny «CTepeoMeTpus
y4eOHOT'0 Kypca T€OMETPHUH;

dbopMupoBaHUE YMEHHUS BIAJETh OCHOBHBIMHU IOHSATHSMHU O MPOCTPAHCTBEHHBIX
durypax m HMX OCHOBHBIMH CBOWCTBaMH, 3HAHUE TeopeM, (QOpMyl U YMEHHE
WX TPUMEHSITh, YMEHHS JOKAa3bIBaTh TEOPEMBbI M HAXOAUTh HECTaHAAPTHBIC CIIOCOOBI
pElIeHHs 3a/1a4;

dbopMupoBaHUE YMEHUS PACIIO3HABATH HA YEPTEkKaX, MOJICTISIX U B peabHOM MUPE
MHOTOTPAaHHUKH U TeJla BPAIICHHs, KOHCTPYHUPOBATh T€OMETPUUECKHIE MOIEIH;

dbopMHupOBaHME TIOHMMAaHHUS BO3MOKHOCTH aAKCHOMAaTHYECKOTO IOCTPOCHUS
MaTeMaTU4eCcKuX  Teopukd, (OpMHUpPOBAHWE TOHUMAHUS  POIM  AKCHOMATHUKHU
TIPY IPOBEJICHUH PACCYKICHUM;

dbopMupoBaHME YMEHHUS BJIQJAETh METOJAMU JOKA3aTeIbCTB H aJTOPUTMOB
pelieHus, YMEHUSI WX MPUMEHSTh, MPOBOJWTH JOKA3aTCIbHBIC PACCYXKICHHUS B XOJE
pEIICHHs] CTEPEOMETPUYCCKIX 3a/1a9 U 33749 C MPAKTUYECKUM COJICPKaHHEM,
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dbopMupoBaHUE MPECTABICHUS O HEOOXOAUMOCTH JI0KA3aTEIbCTB MPU OOOCHOBAHUU
MAaTEMATHYECKUX YTBEPKJICHUNW W POJM AKCHOMATUKU B MPOBEACHUM JETYKTUBHBIX
paccyXICHUH;

pPa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOydJaromuxcs, TIO3HABATECIIbHOM  aKTUBHOCTH,  HMCCJIEAOBATEIbCKUX  YMEHUH,
KPUTUYHOCTU MBIIUICHUS, THTEPECA K U3YUEHUIO TEOMETPUH;

dbopmupoBanue ¢yHKIIMOHATLHON TPaMOTHOCTH, PEJIEBAHTHON T€OMETPUN: YMEHUS
pacrio3HaBaTh MPOSIBJICHUS TE€OMETPUYECKUX MOHITUH, OOBEKTOB U 3aKOHOMEPHOCTEH
B pealbHBbIX JKU3HCHHBIX CHUTYallMsIX W TPU U3YyUYCHUH JIPYTUX y4eOHBIX
PEAMETOB, MPOSIBIICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM, MOJICIUPOBAHUS PEATTbHBIX
CUTYyallMil, HCCIIEIOBAaHUSI TOCTPOCHHBIX MOJENEH, HWHTEPIPETAlMU MOJYYEHHBIX
PE3YABTATOB.

OCHOBHBIMU  COJICP)KATEIIbHBIMU  JIMHUSMH ~ yuyeOHOro Kkypca «l'eomeTpusi»
B 10-11 «kmaccax sBusitorcsa: «lIpsiMmble ¥ TJIOCKOCTM B MPOCTPAHCTBER,
«MHororpanHukmny», «Tena BpaiieHus», «BeKTOpbl U KOOPJAUHATHI B MPOCTPAHCTBEY,
«/IBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe B DPI'OC COO TpeboBaHuE «yMETh ONEPUPOBATH
MOHSATUSMMY, PEIICBAHTHBIX TE€OMETPUM Ha YyriayOn€éHHOM ypoBHe oOydeHus B 10-11
KJlaccaX, OTHOCUTCSI KO BCEM COJEpXaTelbHbIM JIMHUSM y4yeOHOro Kypca, a
(dbopMHUpOBaHUE JOTHYECKUX YMEHHM pacrpesensieTcsi He TOJIbKO M0 COAepKaTeIbHbIM
JUHUSM, HO W 1o rojgaMm oOydenus. Copepkanue o0Opa30BaHHS, COOTBETCTBYIOIIEE
NpeIMETHBIM  pe3yiabTaTaM  ocBoeHuss  DenepaibHON  paboueil  TPOrpamMMBbl,
pacnpenenéHHbIM 0 ToAaM OOYyYeHHs, CTPYKTYPHUPOBAHO TakKHM oOOpa3oM, YTOOBI
KO BCEM OCHOBHBIM, TMPUHIMIMAIBHBIM BOMpOCaM oOOydaroluecs oOpalaiuch
HEOJHOKPATHO. DTO MO3BOJISIET OPTraHU30BATh OBJIAJIEHUE TEOMETPUUECKUMHU MOHITUIMHU
M HaBbIKAMHU TIOCIIEIOBATENIbHO W TMOCTYIMATEIbHO, C COOJIIOJICHUEM MPUHIUIIA
NPEEeMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYI0 CHCTEMY TI'€OMETPUYECKUX
MPEACTAaBICHUN OOydYaloImMMXCs, pacmupsss ©u yrooyomsss e€, o0pa3ys NpOYHbIC
MHOKECTBEHHBIE CBS3H.

[lepexon kK H3y4EHHUIO TEOMETPUH HA YTITYOJIEHHOM YPOBHE MO3BOJISIET:

co3aaTh yciaoBus st AuddepeHuanuu 00y4eHus, MOCTPOSHUS UHIUBUTYATbHBIX
o0Opa3oBaTelbHBIX MpOTpaMM, OO0ECHeUnuTh YIIIYOJEHHOE HW3yYeHHE TEeOMETpPUHU
KaK COCTaBJIAIONICH ydeOHOro mpeamera «MaTeMaThKay;

MOATOTOBUTH OOYYAIOIIMXCS K MPOAOJIKEHHI0 M3YYEHUS MATEMATHKU C YYETOM
BbIOOpa Oymymieit mpodeccun, oOecrednBas MPEEMCTBEHHOCTh MEXKIY OOIMUM
1 ipo(eccroHaIbHBIM 00pa30BaHUEM.

Ha u3ydenne yuebHOoro Kypca «['eomerpus» Ha yriIyOJI€HHOM YPOBHE OTBOIUTCS
204 gaca: B 10 kmacce — 102 gaca (3 waca B Heaemo), B 11 kmacce — 102 wyaca
(3 gaca B HezeIMIO).
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COIAEPKXAHUE OBYUEHUA

10 KJJIACC

IIpsimble U JIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHATHS CTEpeoMeTpuH. Touka, mpsiMasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 06 aKCMOMATUYECKOM MTOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJCTBUS U3 HUX.

B3anMHOE pacnonokeHue TMpsSMBIX B NPOCTPAHCTBE:  IE€pECEKaroluecs,
napasuieibHble M CKpeuuBaromuecs npsiMbie. [IpU3Haku CKpPEIIUBAIONIUXCSA MPSMBIX.
[TapannenbHOCTh MPSAMBIX W IJIOCKOCTEH B MNPOCTPAHCTBE: MapalyICIbHbIC MPSAMBIE
B IPOCTPAHCTRBE, MAPAIICTBHOCTD TPEX MPSAMBIX, APATIEIBHOCTh MPSMOUN U TIIIOCKOCTH.
[lapannenbHoe W IEHTPaIbHOE MPOEKTUpOBaHME, H300paxeHue ¢uryp. OCHOBHbBIE
CBOICTBa MapaJjIebHOIO MNpoeKTUpoBaHUsA. M3o00pakeHue Quryp B mapajiiebHOU
NpPOEKIMU. YTJbl C COHANpPaBICHHBIMU CTOPOHAMH, YIOJ MEXIy MPSAMbIMU
B MpocTpaHcTBe. llapamenbHOCTh MIIOCKOCTEN: MapajiIedbHbIE MJIOCKOCTH, CBOWMCTBA
napajuieNIbHbIX TIocKocTel. [Ipocreiimme mpocTpaHCTBEHHbIE (PUTYPHI HAa TIOCKOCTH:
TETpa’ap, NapajulesIenune], HOCTPOCHUE CEUEHU.

[TeprieHAUKYJISIPHOCTh MOPSIMOM M IUIOCKOCTH: TEPHNEHAUKYJSAPHBIE MPSIMbIC
B IIPOCTPAHCTBE, IPSAMBIE NapaJUIEIbHbIE U NEPIEHAUKYJISPHBIE K MJIOCKOCTH, TPU3HAK
NEPNEHAUKYISPHOCTU MPSMOUW M TUIOCKOCTH, TEOpEMa O NPSIMOM MEpPHEHIUKYIIPHOU
w1ockocTH. OpToroHanabHOE NpOeKTUpoBaHUE. llepneHAuKynIsIp ¥W HAKJIOHHBIE:
pacCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSIMOM A0 MIOCKOCTH, MPOEKIIUS
burypsl Ha IJIOCKOCTb. [lepneHIUKyIIpHOCTH MJIOCKOCTEM MIPU3HAK
NEePHEHIUKYISPHOCTU JBYX IIOCKOCTe. Teopema o TpEX MeprneHIuKyIspax.

YTIiael B IPOCTPAHCTBE: YIOJ MEXAY NMPSIMOM U IUIOCKOCTBIO, IBYTPAaHHBIN YOI,
JUHEWHBIA yroja JBYrpaHHOTO yria. TpéXxrpaHHblil U MHOrorpaHssie yribl. CBoiiCcTBa
IUIOCKUX YIJI0B MHOrOrpaHHOro yria. CBONCTBA IUIOCKUX M JABYTPAHHBIX VYTIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CHHYCOB JUUISI TPEXTPAHHOTO yIJia.

MHoOrorpaHHMuKH

Buapl MHOrorpanHuKoOB, pa3BEpTKa MHOrorpaHuuka. [Ipusma: n-yronpHas npusma,
mpsiMasis ¥ HAKJIOHHAsg TMpPU3MbI, OOKOBas U TOJHAS TIOBEPXHOCTh MPHU3MBI.
[Tapannenenuren, NpssMOYrOJIbHBIN MTapajuIeIeNUIIe] U €ro cBoicTBa. Kparuaimue nytu
Ha TOBEPXHOCTM MHOrorpanHuka. Teopema Oinepa. IlpocTtpancTBeHHass Teopema
[Tudaropa. [Mupamuaa: n-yroiapHas mupamMuja, MpaBWIbHAS W YCEYEHHAS TTUPAMUJIBL.
CoiictBa pEébep © OOKOBBIX TpaHEH TpPaBWIbHOW mHpaMunabl. [IpaBUibHBIE
MHOTOIPaHHUKHW: TpaBWJIbHAs IMIpU3Ma W IpPaBWIbHAs NUPaMHUIA, [pPABUIIbHAS
TpeyroJjibHas MUpaMuja U MPABUIBHBIA TeTpadap, Kyd. [IpeacTraBienne o mpaBHIIBHBIX
MHOTOIPaHHUKAX: OKTa’ap, JOACKAIAP U UKOCASIP.

BoluncneHnue 371€MEHTOB MHOTIOTPAaHHUKOB: pEOpa, AuaroHanu, yribl. [lnomanb
OOKOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTU MPSIMOUN MPU3MBI, TUIOLIAIb OCHOBAHUH,
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TeopemMa 0 OOKOBOM MOBEPXHOCTH NpsiMOU mpu3Mebl. [Inomaas 00KOBOM MOBEPXHOCTH U
[IOBEPXHOCTH IIPABUJILHON MUPAMUJIBI, TEOPEMA O IUIOIAANA YCEUEHHON MUPAMUBI.

CummMmeTpuss B NPOCTPAHCTBE.  DJIEMEHTB  CUMMETPUHM  IPABHIIBHBIX
MHOIOrpaHHUKOB. CHMMETpUss B  MPAaBWIBHOM  MHOTOTPAHHHMKE: CUMMETPHUS
napajiejenunesa, CUMMETpUs IPAaBUJIBHBIX IIPU3M, CUMMETPUSA [PABUIBHOU
IIAPAMUBI.

BekTopbl 1 KOOPANHATHI B POCTPAHCTBE

[loHsATHS: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JUIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPbl KOJUIMHEAPHBIE, COHAINpABJIEHHbIE M MPOTHBOIMOJIOKHO HAaNpaBICHHbBIE
BEKTOpbl. PaBeHCTBO BeKTOpoOB. JleWCTBHS C BEKTOpamMH: CIIOKEHHUE W BbIYUTAHUE
BEKTOPOB, CyMMa HECKOJBbKHUX BEKTOPOB, YMHOXXEHHME BeKTOopa Ha uyuciio. CBoMcTBa
cloxeHust BeKTopoB. CBOMCTBAa YMHOKEHHS BEKTOpa Ha yKciio. [loHaTHe KoMIIaHapHbIE
BeKTOphl. [lpu3Hak komIutaHapHOCTH TpEX BekTopoB. [IpaBuio mnapamienenunena.
Teopema 0 pasznoxeHUn BEKTOpa Mo TPEM HEKOMIUIAHAPHBIM BekTopaMm. [IpsimoyronbHas
cuctemMa KoopAuHAT B mpocTtpaHcTBe. Koopaunatel BekTopa. CBA3b  MEXIy
KOOpJIMHATAMU BEKTOpa U KOOpJIMHATAMHU TOUYEK. YTOJI MEXIy BekTopamu. CKansipHOE
IPOU3BEICHUE BEKTOPOB.

11 KJIACC

TeJsia BpalmeHust

[ousTHS: MUIMHAPUYECKAs MTOBEPXHOCTh, KOHUYECKAsi TOBEPXHOCTh, chepuyeckas
MOBEPXHOCTh, OOpa3yiolue TMoBepxHocTed. Tema BpalleHUd: IWIMHIAP, KOHYC,
yCceu€HHBI KOHYC, cdepa, map. BzammHoe pacmnosnoxkeHue cdepbl U IUIOCKOCTH,
KacaTeJbHas TNIOCKOCTh K cepe. M3o0parkeHue Ten BpallleHus Ha MII0cKocTh. Pa3BépTka
IMIMH]Ipa ¥ KoHyca. CummeTpusi chepsl U mapa.

O6bEéM. OcHOBHBIE CBOMCTBAa 00BEMOB Tell. Teopema 06 00bEME MPSIMOYTOIBHOTO
napajuienenunena u ciuenctBus u3 He€. OO0BEM TpsIMOM UM HAKIOHHOW MPHU3MBI,
MWINHAPA, TUPaMUIbl U KoHyca. O0BEM 1Iapa 1 mapoBOTro CErMeHTa.

KoMOuHanuu ten BpaieHuss 1 MHOTOTpaHHUKOB. [Ipru3ma, BnrcanHas B MUIHHIP,
oIMCcaHHas OKoJIo nuinHapa. [lepecedenne chepsl U mapa ¢ miockocThio. Kacanue mapa
u cdepsl TWIOCKOCThI0. [oHsATHE MHOTOrpaHHUKA, OMHCAHHOTO OKOJO cdephl, chepsl,
BIIMCAaHHOW B MHOTOT'PAHHMK WJIHM TEJIO BPAIICHHUS.

[1nomanb NOBEpXHOCTU HUIMHAPA, KOHYCA, IIT0oMaab cgepsl u e€ yacte. [Tonobue
B mpocTtpaHcTBe. OTHOIIEHHE O0BEMOB, ILIOMIACH TMOBEPXHOCTEH TOJIOOHBIX (HUTYP.
[IpeobpazoBanne  momoOmsi, romMoTeTus.  PemieHme 3amady Ha  IUIOCKOCTH
C UCIIOJIb30BAHHEM CTEPEOMETPUUYECKUX METOJIOB.

[locTpoenune cedeHUd MHOTOTPAHHMKOB W TEJ BpAIICHUSA: CEUYCHHUS UUIUMHIpA
(mapayieabHO U NEPIEHIUKYJIISIPHO OCH), CEUeHUSI KOHYca (apaieIbHOe OCHOBAHUIO U
MPOXOJsIIEe Yepe3 BEpIIMHY), CEYEHUs Iapa, METOJIbl MOCTPOCHUSI CEUECHHI: METOJ
CJI€I0B, METOJI BHYTPEHHETO MPOESKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH TIIOCKOCTH.
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BexkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B mpocTtpancTBe. Omnepanuu HaJl BEKTOpaMHu. BEKTOpHOE yMHOXEHUE
BEKTOPOB. (CBOMCTBa BEKTOPHOrO yMHOXE€HHs. [IpsMoyrosbHas cucteMa KOOpIWHAT
B npoctpaHcTBe. Koopaunate! BexkTopa. Pasnoxenue Bexropa no 0asucy. Koopaunatao-
BEKTOPHBIA METOJI IIPU PELIEHUN T'€OMETPUUYECKHUX 3a/1a4.

JIBHKeHUs B IPOCTPAHCTBE

JIBxkenus npoctpancTBa. OtobpakeHus. J[Buxenus u paBeHCTBO duryp. O6mue
CBOMCTBA JBWKEHHUU. BuAbl JIBUKEHUN: MapajuielbHbIA NEPEHOC, LEHTPAIbHAS
CUMMETpHUsI, 3€pKajbHasi CUMMETpUs, MOBOPOT BOKpyr mpsiMmou. IIpeoOpazoBanus
nono6us. [Ipsamas u cdepa Diinepa.

NPEAMETHBIE PE3YJIbTATHI

K xoniy 10 kiaacca oOyyaromuiicss Hay4uTCs:

CBOOOTHO OTIEPUPOBATH OCHOBHBIMHU MOHSTHSIMHU CTEPEOMETPUU TIPH PEIICHUU
3aJ1ay ¥ MPOBEJICHUHA MaTEeMAaTHYSCKUX PACCYKICHUH;

NPUMCHATh aKCHOMBI CTEPCOMETPUU M CJCACTBUS W3 HHX IPU PCHICHUHU
TrCOMETPUYCCKHUX 3a/1aY;

KJacCU(UIIMPOBATh B3aUMHOE  PACIIOJIOKCHHE TIPSIMBIX B IPOCTPAHCTBE,
TUTOCKOCTEH B TIPOCTPAHCTBE, MIPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE;

CBOOOJIHO ONEPUPOBATH MOHATHIMH, CBI3aHHBIMHU C YIJIIAMH B IMPOCTPAHCTBE:
MEX]Ty IPSIMBIMHU B TIPOCTPAHCTBE, MKy IPSIMON U TNIOCKOCTHIO;

CBOOOJIHO ONIEPUPOBATH MOHITHSIMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;

CBOOOJIHO paclio3HaBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (TIpHU3Ma, MUpaMUa,
IPSIMOYTOJILHBIN Mapaijiesienumes, Kyo);

KJIaCCU(HUIIUPOBATh MHOTOTPAHHUKH, BBIOUpAst OCHOBAHMS TSI KJIacCU(PUKAIINY;

CBOOOJIHO OIEPHPOBATH MOHATHUSAMH, CBSI3aHHBIMUA C CEYCHHEM MHOTOTPAHHUKOB
TUTOCKOCTBIO;

BBITIOJTHATH TTApAJUICIBHOE, IEHTPAIHHOE H OPTOTOHAIBHOE MMPOCKTHPOBAHKUE QUTYD
Ha TUIOCKOCTh, BHITIOJHATH H300paxeHus: (GUryp Ha TUIOCKOCTH;

CTPOUTh CEUYEHHUS MHOTOIPAHHUKOB pAa3IMYHBIMH METOAAMH, BBIIOJHSTH
(BBIHOCHBIC) TIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYp: BHIl CBEPXY,
COOKY, CHU3Y;

BBIUUCTISTh TIJIOMIATM TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MHPaMHUIA),
T€OMETPUIECKUX TEJl C IPUMEHEHHEM (HOpMYTT,;

CBOOOJTHO OIEPUPOBATH TOHATHSIMHU: CHMMETPHUS B TMPOCTPAHCTBE, IICHTP, OCh
Y TUTOCKOCTh CHMMETPUH, IIEHTP, OCh M TUIOCKOCTh CHMMETPHUU (DUTYPHI;

CBOOOJHO  OMEpPHPOBATH TOHSITHUSAMH, COOTBETCTBYIOIIMMHU  BEKTOpaM |
KOOpJIMHATAM B MMPOCTPAHCTBE;

BBITIONTHATH JICHCTBUS HAJ] BEKTOPAMH,

pemiaTh 3a7a4u Ha J0Ka3aTeIhCTBO MATEMATHYECKUX OTHOIIECHUN M HAXOXKICHHE
TCOMETPUYECCKUX  BEJIIMYMH, TPUMEHSS HW3BECTHBIE METOABI TPH  pEIICHUU
MaTeMaTUYECKUX 3a7[a4 TIOBBIIIICHHOTO W BBICOKOTO YPOBHSI CIIOKHOCTH;
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IPUMEHATh  NPOCTEUIIHE  MPOTPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CHCTEMBI IIPHU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4;

U3BJIEKATD, npeoOpa3oBbIBATh 17§ UHTEPIPETUPOBATH uH(pOpMaIIIO
O TPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (UTrypax, NPEICTABICHHYI0 Ha dYeprexax u
PUCYHKaX;

IIPUMEHATh TOJIyYEHHbIE 3HAHUSA HA IPAKTUKE: CPaBHUBATh W AHAIU3UPOBATH
peanpHbIE CUTYallUM, NIPUMEHATh U3YYEHHBIE MOHATHS B IMPOLECCE MOMCKA PELICHMS
MaTeMaTu4ecku chOpMyTUPOBAHHON MTPOOJIEMBI, MOICIMPOBATH PEaIbHbIE CUTYalUH Ha
A3bIKE TEOMETPHM, HCCIEIOBATh IOCTPOEHHBIE MOJEIN C  HMCIHOJIb30BAHUEM
reOMETPUYECKUX MOHATUN U TEOPEM, anmnapara ajreopbl, pemaTh NpakKTUYECKHUe 3a1a4uH,
CBA3aHHBIE C HAX0XK/IEHUEM F€OMETPUYECKUX BEJINYNH,;

UMETh MPEeJICTaBIeHUsI 00 OCHOBHBIX ATamax pa3BUTHS T'€OMETPUHM KaK COCTaBHOMN
yacTH (PyHJIaMEHTa Pa3BUTHS TEXHOJIOTUH.

K xonmy 11 kiaacca oOyyaromuiicss HAyquTCS:

CBOOOTHO OIIEPUPOBATH MMOHATHUSIMH, CBI3aHHBIMH C IMJTUHAPUYCECKON, KOHHUECKOU
U chepUIeCKON MMOBEPXHOCTIMH, OOBICHATH CITOCOOBI MOJTYUCHUS;

OIIepUPOBATH OHITHSIMH, CBA3aHHBIMU C TCJIAMH BPAILIICHUS : [IMJIUHIAPOM, KOHYCOM,
chepoit u mapow;

pacrno3HaBaTh Telsa BpaileHus (IIMIHHIpP, KOHYC, cepa u 1map) u 0ObIACHITH
CIIOCOOBI TMOTYUYEHUS TEJ BPALICHUS;

KJIaccu(UIUPOBATh B3AUMHOE PACONIOKEeHUE chephl U IIIOCKOCTH;

BBIUUCTISITh BEJIMYHMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TeJ BpalleHHs, 00bEMBI U
IUIOIIAIN TTOBEPXHOCTEH MHOTOTPAaHHUKOB M TEJ BpAICHUS, T€OMETPUUYECKHUX Tl
C IpUMEHECHHEM (POPMYIT;

CBOOOJTHO OIEPUPOBATH MOHATUAMH, CBI3aHHBIMU C KOMOMHAIIMSIMU TEJ BpAIEHUS
¥ MHOTOTPaHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIA B c(hepy M ONMHUCAHHBIA OKOJIO CQEpHI,
cdepa, BOIUCaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHUS;

BBIYHCIISATH COOTHOIICHHUS MEXIY IUIOIMAIIMH TOBEPXHOCTEH u 00BEMaMu
IMOJTOOHBIX TEJI;

n300pakaTh M3y4aemble (GUTYPHI, BBHIMOJIHATH (BBIHOCHBIC) TUIOCKHAE YEPTEKH
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BHUII CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpaIeHUS;

W3BJICKATh, UHTEPIPETUPOBATH u npeoOpa3oBHIBATh nH(pOpMAITIIO
O TPOCTPAHCTBEHHBIX TECOMETPUUYECKUX (GUTYypaxX, MPEJCTABICHHYI0 HAa dYepTeXKax M
PUCYHKaX;

CBOOOTHO ONIEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTRBE;

BBITIOJTHSATDH OTEpAIlM Ha/l BEKTOPAMH,

3aJ1aBaTh IMJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPINHAT;

pemaTh TEOMETPUYECKHE 3a/Jadyd Ha BBIUYMCICHUE YIIOB MEXKAY NPSIMBIMA H
MJIOCKOCTSIMH, BBIYUCIICHHE PACCTOSHUH OT TOYKH JO IUIOCKOCTH, B IIEJIOM,
Ha IPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METO/1a TIPU PEIICHUN;
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CBOOOJHO OMEPHPOBATH MOHSATHUSMH, CBSI3aHHBIMU C JBI)KCHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBUKCHUM,

BBITIOJTHATHh M300paKeHUSI MHOTOTPAHHUKOM M TEJI BPAIlEHUS MPHU MapalIeTbHOM
nepeHoce, IMEHTPATLHON CHMMETPUH, 3€PKATbHONM CUMMETPHUU, TIPH MTOBOPOTE BOKPYT
IPSAMO#, MpeoOpa3oBaHMs TOT00WS;

CTPOUTh CCUYCHHS MHOTOTPAHHUKOB U TEJI BpAIICHHS: CEUCHUS IWIMHApA
(mapayiieIbHO M NEPIEHIUKYJIISIPHO OCH), CEYSHUsI KOHYca (MapasuieibHOe OCHOBAHUIO U
MIPOXOIAIIEE YePe3 BEPIIMHY), CCUCHUS MIapa;

UCIIOJIb30BaTh METOJIbI TIOCTPOCHHSI CEUCHMIA: METOJ] CJICIOB, METO/I BHYTPCHHETO
IPOSKTUPOBAHUS, METOJ TIEPEHOCA CEKYIIICH MIOCKOCTH;

JTOKa3bIBaTh TCOMETPUICCKUE YTBEPIKICHNUS,

NPUMCHATh TeOMETpHUYECKHe (akThl JUIsl PENICHUS CTEPEOMETPUUYECKHMX 3aj1ad,
NPEIIOIAraloIX HECKOJIBKO IIAaroB PEIICHUs, €CJIM YCJIOBUS TPUMCHCHHS 3aJaHbl
B SIBHOM W HESIBHOU (hopMme;

peliaTh 3aJla4yu Ha JI0Ka3aTeIbCTBO MAaTEMaTHYCCKUX OTHOIICHUH M HaXOXKICHUE
TCOMETPUYCCKUX BEIIMYNH;

NPUMEHSTH MPOTPAMMHBIC CPEACTBA M DJICKTPOHHO-KOMMYHHUKAIIMOHHBIC CHCTEMBI
IPH PEIICHUN CTEPEOMETPHUUCCKUX 3a/1a4;

NPUMEHSTh TOJYYEHHBbIE 3HAHMS HA TMPAKTUKE: CPAaBHMBAaTh, AHAJIU3UPOBATh U
OILICHMBATh pealibHbIe CUTYaIllUH, IPUMEHSATh U3yYEHHBIE TIOHSTHS, TEOPEMBI, CBOMCTBA
B TIpollecce IIOMCKa pEIIeHHs MaTeMaTH4ecKd CGHOPMYIUPOBAHHONW MPOOIEMBI,
MOJIETUPOBATh PEaAJIbHbIE CUTYaIldd Ha SI3bIKE T€OMETPHH, UCCIIEeIO0BAaTh MOCTPOCHHbIE
MOJIENIU C HCIIOJB30BAHUEM T'€OMETPUYECKUX MOHATUNA W TEOpeM, armapara ainreOpsl,
peniaTh NpakTUYECKHE 3a1a4d, CBA3aHHBIE C HAXOXKICHUEM T€OMETPUUYECKUX BEJINYHUH;

UMETh TPEJICTABIICHUsI 00 OCHOBHBIX ATalax pa3BUTHS T'€OMETPHH KaK COCTaBHOM
yacTH (PyH/IaMEHTa Pa3BUTHS TEXHOJIOTUH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HasBanue KomnuectBo OCHOBHBIE BUJIbI IEATEIBHOCTH
OCHOBHOE coziep/KaHNE
paznena (Tembl) Kypca 4acoB yUamuxcs
Beenenue B crepeoMeTpuio. 23 OCHOBHBIE IPOCTPAHCTBEHHBIE Onpenensite IIOCKOCTh Kak QUTYpY,

buryps.
[TonsiTust cTepeoMeTpun: TOUKa,

npsiMasi, TJI0CKOCTh, IPOCTPAHCTBO.
OcHoOBHbBIE TTpaBUJIa U300PAKEHUS

Ha PUCYHKE TUIOCKOCTH, MapajuiebHbIX
MPsAMBIX (OTPE3KOB), CEPEAUHBI
oTpe3Ka.

[TonsiTHs: mepecekarouecs MmIOCKOCTH,
NepeceKaronInuecs mpsimMasi U IOCKOCTh;
MOJIYIIPOCTPAHCTBO.

MHororpanHUKH, U300pakeHUE
MPOCTEHIITNX MMPOCTPAHCTBEHHBIX
¢buryp, HeCyleCTBYIOIINX OOBEKTOB.
AKCHOMBI CTEPEOMETPHUU U TIEPBBIC
CJIEACTBUS U3 HUX.

Crioco06pbl 3a1aHUs IPSMBIX U
IJTOCKOCTEN B MTPOCTPAHCTBRE.
O0603Ha4YeHHS TPSIMBIX U TUIOCKOCTEH.
Ceuenus. M3o0pakeHue ceueHui

B KOTOPOM BBITOJIHSIETCS TUIAHUMETPHUSL.
JlemaTte MpoCTENIIINE JTIOTUUECKUE
BBIBO/Ibl U3 AKCMOMATUKH TJIOCKOCTH.
[IpuBOAUTE NPUMEPHI PEATBHBIX
O00BEKTOB, HJI€aTU3AIMEN KOTOPHIX
ABJISIIOTCS AKCUOMBI T€OMETPHUH.
N3yuarh, NpUMEHATH IPUHLIUIIBI
MMOCTPOCHUS CCUCHUU.

Hcrnonp30BaTh 17151 TOCTPOCHUS
CEYCHHMU METOJ CJIEI0B, METO/I
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ
IIEpEeHOCca CEKYIIEN IIIIOCKOCTH.
Pewrate cTepeoMeTpuueckue 3a1auu:
Ha OIpEJICJICHUE BU1a CEYEHHUS U
HaXO0XJEHHUE €0 IUIOMIAJIH.
AKTyanm3upoBaTh (aKThl 1 METOJIBI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MIPOBOAWTH AHAJIOTHUHU.

Hcnonb30BaTh Mpy pENICHUH 33/1a4
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nUpaMuabl, KyOa U IpU3Mbl, KOTOPbIE
IpOXOJAT yepe3 ux peéopa.
N3o06pakeHue nepeceyeHus
IIOJIy4YE€HHBIX INIOCKOCTEH.
PackpammBaHue NOCTPOEHHBIX CEUECHUI
Pa3HBIMU LIBETAMH.

Meron cnenoB A NOCTPOEHUS
ceyeHuid. CBOICTBA MEPECEUCHUI
psAMBIX U IU1ockocTer. [loctpoenue
CEUYEeHHI B mUpaMujie, Kyoe 1mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3aIIUCh 11aroB
IIOCTPOCHHUS.

IToBTOpEHKE NITAHUMETPUH.

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

B CEYCHMSIX HA BBIHOCHBIX YEPTEXkKaX.
HcTopus pa3BUTHS IUTAHUMETPUH

U CTEPEOMETPUH.

CJIEIyIOIINE IJIAHUMETPUUECKUE (PaKThI
Y METOJBI:

Teopembl Qasieca u

O MPOIIOPLUOHAIBHBIX OTPE3KAX.
AJNTOpUTM JIEJIEHHS OTpE3Ka

Ha n paBHBIX yacTeu. Teopema
Meunenas.

PaBHOOEIpEHHBIN TPEYTONBHUK.
PaBHOCTOpOHHMI TPEYrOJbHUK.
IIpsAMOYTONBHBIN TPEYTOJIbHUK.
CBOMCTBO CpeHEN TUHUU
TpeyrojbHuKa. CBOMCTBO OMCCEKTPHUCHI
yriia TpeyrojpHuka. CBOMCTBO MeanaH
TpEyroJIbHUKA.

[Tpu3naku mog00us TPEYroJIbHUKOB.
[Tomy4ats mpeacTaBiaeHus: 00
OCHOBHBIX 3TallaX pPa3BUTHS TEOMETPUN
KaK COCTaBHOW 4acTH (yHIaMEHTa
Pa3BUTHUS TEXHOJIOTHUH.

B3anmHoe pacnionoxenue
MPSMBIX B IPOCTPAHCTBE.

B3anMHOe pacronoxeHue npsiMbIX

B pocTpaHcTBe. CKpelnBaromuecs
npsimble. [Ipr3Haku CKpeIMBaOIINXCS
PSMBIX.

[TapannenbHbie TPsIMbIE

KnaccudummpoBaTts B3auMHOE
PaCTONIOKEHHE TTPSMBIX

B MTPOCTPAHCTBE, WLTIOCTPUPYS
PUCYHKaMU ¥ MIPUBOJISI IPUMEPHI
W3 PeaJbHOM KU3HM.
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B IIpocTpaHCcTBE. Teopema

O CYIIECTBOBAHUU U €IMHCTBEHHOCTH
IIPSIMON IapajuleIbHON JaHHOU
IIPSIMOM, IPOXOAILEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKAILIEH

Ha JIAHHOW IPSMOM.

JleMMa 0 mepeceueHnH NapayieabHbIX
NPSAMBIX INIOCKOCTHIO. [TapannensHoCTh
TpEX NpsAMBIX. Teopema o Tpéx
napajuieIbHbIX MPSIMBIX.

Teopema 0 CKpeIMBarOUIUXCS MPSMBbIX.
[TapasuiennbHOE IPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA NapAJIIEIBHOIO
npoekTupoBanus. M3o0paxeHne
pa3HbIX GUTYyp B MapajljiesIbHOMI
IIPOCKILUU.

LlenTpanbHas mpoeKuus.

VYTro0JI ¢ COHanPaBICHHBIMU CTOPOHAMM.
Yron Mexy npsiMbIMHU.

3aauu Ha JOKA3aTeIbCTBO U
UCCIIEJOBAHUE, CBSI3AHHBIC

C PacmoJI0KEHUEM ITPSMBIX

B IIPOCTPAHCTBE.

Jloxa3biBaTh TEOpEMY

O CYLIECTBOBAHUH U €JUHCTBEHHOCTH
MAPAIETBHON MPSIMOU, MPOXOIALIEH
4yepe3 TOUKY MPOCTPAHCTBA U HE
JIeXKalllen Ha IpYyrou NMpsIMOM; JIEMMY

0 MEPECEUYECHUH TUIOCKOCTH ABYMS
napajuieIbHbIMU NPSIMBIMH; TEOPEMY

0 TPEX MapajsIeNbHbIX MPSMBIX.
Jloka3pIBaTh MpU3HAK
CKPELIMBAKOUIUXCS MPSAMBIX, TEOPEMY
0 CKPEIIMBAOIINXCSA NPSIMBIX.
Jloka3bIBaTh TEOPEMY O PAaBEHCTBE
YIJIOB C COHAIPAaBICHHBIMU CTOPOHAMM.
OOBSICHATH, UTO HA3BIBACTCS
MapajiyIeIbHbIM U LEHTPAIbHBIM
IIPOEKTUPOBAHUEM U KAaK BBIITOIHACTCS
MPOEKTUPOBaHUE (PUTYP HA MIIOCKOCTb.
Jloka3pIBaTh CBOMCTBA MapajjielIbHOTO
IIPOCKTUPOBAHMUS.

N300paxkath B mapamieabHON
IIPOCKLIUH Pa3HbIE TEOMETPUUECKUE
burypsl.

Pemrats crepeoMerprueckue 3agauu
Ha J10Ka3aTeIbCTBO U UCCIE0BAHUE,
CBSA3aHHBIE C PACTIOJIOKEHUEM NPAMBIX
B IIPOCTPAHCTBE.

46



[TpoBOIUTE MOKA3aTEIbHEIC
pacCyXAeHUS TIPH PEIICHUA
TCOMETPUICCKUX 3aJ1a4, CBI3aHHBIX
CO B3aHMHBIM PaCIOJIOKCHUEM
MPSIMBIX B TIPOCTPAHCTBE.
CpaBHUBaTh, aHAJTU3UPOBATH U
OILICHUBATh YTBEPKICHUS C IETBIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PAaCCYXKICHHM.
MonenupoBaTh peanbHbIC CUTYAIINH,
CBSI3aHHBIC CO B3aHMHBIM
PacIoIOKEHUEM MPSIMBIX

B IIPOCTPAHCTBE, HA SI3bIKE TEOMETPHH.
HccnenoBath MOCTpOEHHBIE MOJIEIH

C UCIIOJIb30BAaHUEM T'€OMETPUUECKUX
MOHATHI U TeOpeM, armnapara aareOpsl,
1M (PPOBBIX PECYPCOB.

[Tonyuyats npeacraBiieHUE

O IICHTPAITLHOM MPOEKTUPOBAHUH

1 00 UCTOpUHU PadOT 1O TCOPUHU
MIEPCTICKTUBHI.

[TapannenbHOCTH NPSAMBIX
Y IUIOCKOCTEHN
B IIPOCTPAHCTBE.

[loHATHSA: MapaIUIETIBHOCTD NPAMON U
IJIOCKOCTH B MMPOCTPAHCTBE.

[Ipu3HaK napamieabHOCTH OPSIMOU U
m1ockocTh. CBOKMCTBA NMAPaIEIbHOCTH

KnaccudummposaTs B3auMHoe
PacCToNIOKEHHUE TIPSIMON U TIIIOCKOCTH
B ITPOCTPAHCTBE, TPUBOIS
COOTBETCTBYIOIIHE TTPUMEPHI
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IIPSMON U IIIOCKOCTH.
['eomeTpuueckue 3anaun

Ha BBIUYMCIICHUE U JOKA3aTEIbCTBO,
CBSI3aHHBIE C IAPAJUIEIBHOCTHIO

MMPpsAMBIX U IJIOCKOCTEH B MpOCTPAHCTBC.

[TocTpoenue ceueHusi, MPOXOASIIIETO
4yepe3 NaHHYIO MPSIMYIO0 Ha YEPTEKE U
MAPAVIETBHOTO APYTOU IPSMOM.
Pacuér otHomenuit. [lapannenbHas
MPOEKIUS, MPUMEHEHUE

JUISl IOCTPOEHUS CEUCHHM Ky0a

Y NapajiIeenunea.

CBoiicTBa mapaJuICJICIIUIICAa U ITPU3MBI.

[TapannensHbie wockocth. [IpusHaku
NapaIeIbHOCTH JIBYX IJIOCKOCTEM.
Teopema 0 mapajIeIbHOCTH U
€AMHCTBEHHOCTH IJIOCKOCTH,
MPOXOAIIECH Yepe3 TOUKY, HE
IIPUHAICKAITYIO JAHHOW INIOCKOCTHU U
CIICJICTBUS U3 HEE.

CaoiicTBa napaJuIeabHbIX INTIOCKOCTEM:
0 MapaJuIeIbHOCTH NPSIMBIX
NIEpECEUCHUS MPHU NEPECCUCHUH ABYX
MapaJuIeIbHbIX IJIOCKOCTEN TPETHEH;
00 oTpe3Kax mapajuieIbHbIX MPSIMBbIX,
3aKJIFOYEHHBIX MEKY TapasuIeIbHBIMA

W3 PEAIbHOM KU3HU.
®opmynupoOBaTh ONPEIEIICHUE
NapajuIeNIbHBIX MPSAMOU U IJIOCKOCTH.
Jloka3bIBaTh IIpU3HAK

0 MapaJuIeJIbHOCTH MPSAMOMN U
IIJIOCKOCTH; CBOMCTBA NIapaJUICIIbHOCTH
IIPSIMOU U IIJIOCKOCTH.

Pewrate cTepeoMeTpudeckue 3a1a4u
BBIYMCIIEHUS U J10Ka3aTEIbCTBO,
CBSI3aHHBIE C NTAPAJIJIEIBHOCTBIO
MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
Pemrate npakTuyeckue 3a1ayu

Ha ITIOCTPOCHHUE CEUCHMM Ha YepTekax
TETpajdApa U NMapajjieIenuIea.
Pemrate crepeomerpudeckue 3agaum,
CBSA3aHHBIE C IOCTPOCHUEM CEYCHUN
IIJIOCKOCTBIO.

IIpoBOAUTE JIOTMYECKH KOPPEKTHBIE
JI0OKa3aTEIbHBIE PACCYKICHUS

IIPU PELICHUH N'€OMETPUYECKUX 3a1a4
CBSA3aHHBIX C MaPAJLIECIBHOCTBIO
IIJIOCKOCTEM.

CpaBHUBATh U aHATM3UPOBATH
peasbHbIE CUTYallH, CBSI3aHHBIC

C NMapaJUIEIbHOCTBIO PSAMOM U
IIJIOCKOCTH B ITPOCTPAHCTBE;
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IUIOCKOCTSIMU;, O IEPECEUECHUN MTPAMOK
C IByMs1 apaJljIeIbHbIMU
IJIOCKOCTSIMH.

MOJIEJIMPOBATH PEAJIbHBIE CUTYAIUH,
CBSI3aHHBIC C NIAPAJUICIIbHOCTHIO
MPSAMOU U INIOCKOCTH B IMPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUMU.

[lepneHauKyJIApHOCTD
IPSAMBIX U IIJIOCKOCTEN
B IIPOCTPAHCTBE.

25

[ToBTOpenue: Teopema Iudaropa

Ha IUIOCKOCTH, TPUTOHOMETPHS
MPSIMOYTOJIbHOTO TPEYTOJIbHUKA.
CgoiicTBa Ky0a v MPSIMOYTOJIBHOTO
napajenenuneaa. Beraucienue v
OTPE3KOB B KyO€ U MPSMOYTOJILHOM
napajuielIeIuIeie.
[lepneHAUKYISAPHOCTD NIPSIMOU U
mockocTu. [Ipu3Hak
NEPNEHAUKYISPHOCTU IPAMOM U
miockocTd. TeopeMa o cylecTBOBaHUU
Y €JUHCTBEHHOCTH IPSIMOH,
MPOXOSAIIECH Yepe3 TOUKY
POCTPAHCTBA U MEPIEHIUKYIISIPHON
K mockoctu. [lnockoctu u
NEPHEHIUKYISPHBIE UM MpsMast

B MHOTOTPaHHHKAX.
[lepneHauKyap U HAKIOHHASI.
[locTpoeHne nepneHIuKyIsapa

Y3 TOYKHU HA IPSIMYIO.

Teopema 0 TpEX mepNEeHANKYIIAPAX
(npsimasi u oOpaTHas).

AKTyaM3upoBaTh (PaKkThl U METOIbI
MJIAHUMETPHUH, PEJICBAHTHBIE TEME,
MPOBOJUTH aHAJIOTHUHU.
®opmyIUpOBaATh ONPEAECICHUS:
MEePIEHANKYISIPHBIX MPSAMBIX

B IIPOCTPAHCTBE; ONPEIEIICHUE MPSIMON,
MIEPIIEHAUKYJIIIPHOUN K INIOCKOCTH.
Jloka3bIBaTh: 1€EMMY

O NEPIEHIUKYISIPHOCTH IBYX
MapaJiyIeIbHbIX IPSAMBIX K TPEThEU
IIPSIMOM; TEOPEMBI O CBSI3U MEKY
MapaJJIEIBbHOCTBIO MPSIMBIX U UX
MEPIIEHAUKYIIIPHOCTBIO K INIOCKOCTH.
Jloka3bpIBaTh: TEOPEMY, BBIPAKAIOIIYIO
IIPU3HAK NEPIEHIUKYISAPHOCTH PSIMOUN
U IIJIOCKOCTH; TEOPEMY

O CYILLIECTBOBAHUH U €UHCTBEHHOCTHU
MPSIMOM, TPOXOIAIIEH YEPE3 TaHHYIO
TOYKY U NEPIEHAUKYIAPHON K JTaHHOU
IIJIOCKOCTH.

N300pakaTh B3aUMHO
MEPIIEHANKYJIISIPHBIC IPSIMYIO
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YTroa MeXy CKpEIIUBatOIMMUCS
npsMbIMU. [TOMCK TepHeHIUKYISIPHBIX
MPSIMBIX C IOMOIIBIO
NEPIEHANKYIIPHBIX NIOCKOCTEN
OpToroHanbHOE MPOEKTUPOBAHHUE.
[locTpoenue ceuenuit kyda, MPU3MBI,
MPaBWILHOM MUPAMUIBI C TOMOIIBIO
OPTOTOHAJIBHOW IIPOECKIIUU.
CuMMeTpusi B IPOCTPAHCTBE
OTHOCHUTEJIBHO MI0CKOCTH. ITnockocTn
CHUMMETPUN B MHOTOTPAHHUKAX.
[Ipr3Hak nepneHuKyIJISIpPHOCTH
IIPSIMOM U IUNIOCKOCTH KakK CJIEICTBUE
cummerpud. [IpaBuiibHbIE
MHOTOT'PAHHUKU

Pacuér paccrosHuii OT TOUKH

10 1ockocTi. CriocoObl OMYCTUTD
MIEPIICHAUKYJIISAPBL: CAMMETPUSI, CABUT
TOYKH 10 MapajuieIbHON MPAMOM.
CnBur no HenapauieIbHON IPSMOH,
VU3MEHEHUE PACCTOSIHUM.

Y TUIOCKOCTb.

DopMyIIUPOBATH CBOMCTBO
NEPNEHANKYJIIAPA IO OTHOIIEHUIO

K IUIOCKOCTH.

[lomyyaTh npeacTaBiIeHUE O 3HAYEHUN
NepHeHauKysipa sl APYyrux odnacren
Hayku ((pu3nKa, DHEpreTHKa, Ja3epHbie
TE€XHOJIOTUH), B PEaIbHOM KU3HU
(TexHUKa, OKpYy’Karolasi 00CTaHOBKA).
Jloka3pIBaTh yTBEPKIACHUS, CBI3aHHBIC
C NMPOCKUMEN MPSIMOU Ha IIOCKOCTb,
HETEPIEHIUKYIIAPHYIO K 3TOM NPsIMOM.
Jloka3pIBaTh TEOPEMY O TPEX
NEPHEHIUKYIIAPaX U TEOPEMY
o0paTHYIO TeopeMe 0 TPEX
NEPHEHIUKYIApaXx.

[Tonyuyats npeacraBiieHUE

00 OPTOTOHAIBHOM MTPOEKTUPOBAHUU.
Jloka3pIBaTh TEOPEMY O NIPOECKIIUU
TOYKHU Ha MPAMYIO.

Pemrats crepeomeTpudeckue 3a1auu,
CBA3aHHBIE C NEPIEHAUKYIAPHOCTHIO
MPSIMOU U TIJIOCKOCTH.

PemaTte npuknagsele 3a1auu,
CBSA3aHHBIE C HAXOKJICHUEM
r€OMETPUYECKUX BEIINYHUH.
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Pemats ctepeoMeTpUYECKHE 3a1a4H,
CBSI3aHHBIE C IPUMEHEHUEM TEOPEMBI
O TPEX NMEPIECHAUKYIAPAX,
HAaXO0IECHUEM PACCTOSHUH,
IIOCTPOCHUEM IIPOCKIUH.

CpaBHMBATh U aHAJIU3UPOBATH
YTBEPKICHUS C LIENbIO BbISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUH.
AHanu3upoBaTh U MOJIEINPOBATH

HAa SI3bIKE T€OMETPUHU PEAJIbHBIC
CUTYyAalluH, CBA3aHHbIC

C NEPIEHIUKYIAPHOCTHIO IIPAMOU U
IIJIOCKOCTH; UCCIIEA0BATh IOCTPOCHHBIE
MOZIEJIU, B TOM YUCIIE U

C UCIIOJIb30BAaHUEM arlapara aiareopsl.

YTibl 1 pacCTOSHUS.

16

[ToBTOpEHUE: YrOJI MEXKY NPIMBIMU
Ha [JTIOCKOCTH, TPUTOHOMETPHUS

B IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopemMa KOCHUHYCOB.

[loBTOpEHME: YrOoa MEXIY
CKPEIIMBAIOIIUMUCS NPSIMBIMU

B ITpocTpaHcTBE. ['eomeTpruueckue
METOJIbl BBIYMCIICHUS YTIJIa MEXKIY
MPSIMBIMU B MHOTOTPAHHHKAX.

AKTyanu3upoBaTh (aKThl 1 METOJIbI
IJIAHUMETPUH, PEIICBAHTHBIEC TEME,
MIPOBOAUTH AHAJIOTUHU.
®opmMynUpPOBATh ONIPEAECICHUE
JIBYTPAHHOTO yTJIA.

Jloka3pIBaTh CBOMCTBO PAaBEHCTBA BCEX
JIMHEVHBIX YTJI0B ABYTPAaHHOIO YTJa.
KnaccudunmpoBats AByrpaHHBIC YTIIBI
B 3aBUCUMOCTH OT X I'PAalyCHON MEpHI.

51




JIByrpanssiid yroyu. CBOKWCTBO
JIMHEWHBIX YIJIOB IBYTPAHHOTIO YIJIa.
[TepnieBAUKyIISIpHBIE TITIOCKOCTH.
CBoiicTBa B3aMMHO NEPIEHAUKYISIPHBIX
nockocrent. [IpusHax
NIEPIICHAUKYIISIPHOCTH IIIIOCKOCTEM;
TeopeMa O IPSIMOU IEPECEUCHUS JBYX
IIJIOCKOCTEN MEPIEHAUKYIISIPHBIX
TPEThEU IIJIOCKOCTH.

[IpsAMOyYTONBHBIN NapaJIIECICIIUIEN;
Ky0; U3MepeHusi, CBOMCTBA
IIPSIMOYTOJIBHOT'O NapaJuIesIeIUIEA.
Teopema o nuaroHanu nIpsIMOYrOJILHOTO
napajulelIeIUIeNa U CIEICTBUE U3 HEE.
CrepeomeTpruyecKHe U MPUKIIATHbIE
3a/1a44, CBA3aHHBIE CO B3aUMHBIM
PACIIOIOKEHUEM IIPSIMBIX U IIJIOCKOCTH.
IloBTOpEHUE: CKPEIIMBAIOIINECS
IpsIMBIE, APAJIJIEIbHBIE IITIOCKOCTH

B CTaHJIAPTHBIX MHOTOI'PAHHUKAX.
[lapa napajurenbHBIX IUIOCKOCTEN

Ha CKPEIIMUBAIOIINXCS NPAMBIX,
pacCTOsTHUE MEXIY
CKPEIMBAKOIAMHUCS IIPAMBIMA

B IIPOCTBIX CUTyalUAX.

Onyckanue nepnesauKymiIspos,

DopmynUpOBaTh ONPEICIICHUE B3aUMHO
MIEPIIEHAUKYJIISPHBIX IIJIOCKOCTEN.
Jloka3pIBaTh TEOPEMY O IIPU3HAKE
NIEPIICHAUKYIIAPHOCTH ABYX
IIJIOCKOCTEM.

DopmMynUpOBaTH CIEIACTBUEC

(M3 mpu3HaKa) O MEPIEeHIUKYISIPHOCTH
IIJIOCKOCTH, KOTOpasi NEePIEHAUKYJIIIpHA
IIPSIMOM, TI0 KOTOPOU MEPECEKAIOTCS JIBE
IIJIOCKOCTH, 3TU IUIOCKOCTSIM.
Jloka3bIBaTh yTBEPKIECHUS O €0
CBOMCTBAX; TEOPEMY U CIICICTBUE

13 He€ 0 IMaroHANAX IPSIMOYTOJIbHOTO
napajulelIeIuIe1a.

Pemrats crepeoMeTpruyeckue 3a1auy,
CBSA3aHHBIE C IIEPIIECHIUKYIIIPHOCTD
IIPSAMBIX U IUNIOCKOCTEM, UCIIOJIB3Ys
IUTaHUMETpUYECKUe (GaKkThl U METOMBI.
IIpoBOANTE JIOTHYECKU KOPPEKTHBIE
JI0Ka3aTeJIbHBIC PACCYKIACHUS IIPU
peLIeHUU TeOMETPUUYECKUX 3a/1aY,
CBSI3aHHBIX C IIEPIEHAUKYIIIPHOCTHIO
IIJIOCKOCTEM.

AHanu3upoBaTh U MOAEIUPOBATH

Ha I3bIKE TCOMETPUU PEAJIBHBIC
CUTYyaLlH, CBSI3aHHBIE
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BBIYMCIICHUE PACCTOSAHUN OT TOUKHU
JI0 TOYKH; IPSIMOU; TIIIOCKOCTH.
Brruncnenue paccTosiHUN MEXIY
CKpEILIMBAIOIIUMHUCS MPSIMBIMU

C IOMOUIBIO NEPIEHAUKYIISIPHON
IIJIOCKOCTH.

Tpéxrpa"Hblil yroju, HEPaAaBEHCTBA
ISl TPEXTPAHHBIX YIJIOB.

Teopema I1udaropa, Teopemsi
KOCUHYCOB U CUHYCOB

JUIS1 TPEXTPAHHOTO yria. JJIEMEHTHI
ceprueckoil reoMeTpuu:
reoJIe3UYECKHE JIMHUU Ha 3eMIIE.

C IEPIECHANKYISIPHOCTHIO MPAMBIX U
TIOCKOCTEM.

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

Peliate npukiagHblie 3a1a4u,
CBSI3aHHBIE C HAXOXKIECHUEM
r€OMETPUUYECKUX BEJIMYUH.

MHoOTrOrpaHHHUKH.

Cucremartusanus 3HaHUMN:
MHOrorpaHHUK U €T0 3JIEMEHTHI.
[Iupamupa. Buasl nupamu.
[IpaBuinpHas nmupamMua.
[Ipusma. Ilpsimast u HakIIOHHAs
npu3Mel. [IpaBuibpHas npusma.
[Ipsimoit mapasenenunen,

PSIMOYTOJIBHBIN Mapaieenunen, Kyo.

Brinmykiieie MHOrorpanauku. Teopema
Diinepa. [IpaBuiibHbIE U
MOJIYIIPABUIIbHbIE MHOTOIPAHHUKH.

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

AHaIU3UPOBATh PEIICHUE 3aaUH.
PucoBaTh BRIYKJIbIE MHOTOTPAHHUKHU
C 3aJJaHHBIMHM CBOMCTBaMU,;
BOCCTAaHaBJIMBATh OOIIMI BT
BBIITYKJIOTO MHOTOTPaHHHUKA 110 IByM
€ro MPOEKIUSIM.

Jloka3bpIBaTh CBOMCTBA BBITYKJIOTO
MHOTOT'PaHHHUKA.

PucoBaTh BBINTYKJIbIE MHOTOTPaHHUKH
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C Pa3HOU DUIIEPOBOM XapaKTEPUCTUKOM;
MCCIIEN0BATh BO3MOKHOCTH MOJTYYEHUS

pe3yJibTara py BApbUPOBAHUY TAHHBIX.

Jloka3pIBaTh CBOKMCTBA ITPAaBUIIBHBIX
MHOT'OTrpaHHUKOB. [lmanupoBaTh
MIOCTPOEHHE MPABUIBHBIX
MHOT'OTPAaHHUKOB Ha MTOBEPXHOCTIX
JIPYTUX MPaBUIbHBIX MHOIOTPAHHHUKOB.

BexTops! B 1pocTpaHCcTBE.

12

[TonsiTrie BeKTOpa HA TIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMa 1 pazHOCTb BEKTOPOB, MPABUIIO
napajuieielune1a, YMHOXKEHHUE BEKTOpa
Ha YHCJIO, Pa3JIOKEHUE BEKTOpa

1o 6a3ucy TpEX BEKTOPOB, HE JISKAIUX
B OJJHOM IVIOCKOCTH.

CxansipHoe Ipou3BeICHUE,
BBIYKCIICHUE yTJIa MEKY BEKTOpAMHU

B IIPOCTPAHCTBE.

[IpocTeitmue 3a1aun ¢ BEKTOPAMH.

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

OnepupoBaTh MOHATUSIMU: BEKTOP

Ha IJIOCKOCTH U B MMPOCTPAHCTBE;
KOMILUIaHApHbIEC BEKTOPHI. [IpuBOIUTH
puUMepbl PU3UIECKUX BEKTOPHBIX
BEJIMYHH.

OcBauBaTh MpaBujia BHIMOJIHEHUS
JICUCTBHUU CIIOKECHHUS U BEIYUTAHUS
BEKTOPOB, YMHOXKEHHUSI BEKTOpa

Ha YHUCJIIO.

Jloka3pIBaTh MPU3HAK KOMILIAHAPHOCTHU
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O Pa3I0KEHUU
J000r0 BEKTOpa Mo TPEM TaHHBIM
HEKOMILJIAHAPHBIM BEKTOPAM.
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[loBTOpEHUE, 0000IIEHNE
U CHCTEMaTH3aIus
3HAHUMU.

O6o0maroiee NOBTOPEHHUE MOHATUI
¥ METOJIOB Kypca T€OMEeTpUH

10 kacca, cucTemaTH3alys 3HaHUI.
HcTopus pa3BUTHS CTEPEOMETPHH KaK
HAYKHU U €€ poJib B pa3BUTHHU
COBPEMCHHBIX HH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHH.

Pewrats crepeoMeTpuieckue 3agauu
Ha JI0OKa3aTeJIbCTBO MAaTEeMaTUYECKUX
OTHOIIICHUH, HAXOKICHHE
r€OMETPUUECKUX BETUYUH (IJIMH,
VTJIOB, IJIOIIA/IeH, 0OBEMOB).
Hcnonb30BaTh npu pelieHun
CTEPEOMETPUUECKHX 3a]1a4
MJIaHUMETpUUYeCcKue (haKThl U METOIBI.
[TpoBOIUTH JIOTUUECKU KOPPEKTHBIC
JIOKa3aTeJbHbIE PACCYKICHUS

MIPY PEUICHUHN CTEPEOMETPUUECKUX U
MJIAHUMETPUUECKUX 3a7a4.
CpaBHUBATh U aHAJIU3UPOBATH
pealibHbIE CUTYallUH U BBIABIISATH
BO3MOXHOCTb €€ MOJCIUPOBAHUS Ha
SA3bIKE TCOMETPUHU.

MoenupoBarh peaibHYI0 CUTYaLUIO
Ha SI3bIKE TEOMETPUU U UCCIIEIOBATh
MMOCTPOCHHBIE MOJIEIIH, B TOM YHUCIIE U
C UCTIOJIb30BaHUEM arrnapara ajareopsl.
Hcnonp30BaTh KOMIBIOTEPHBIE
MpOrpaMMBbl P PENICHUY 3a]1a4.
[Tomyyats npeicTaBICHUE O TEOMETPUH
KaK O Pa3BUBAIOIICHCS HAYKeE,
VCCIIEIYIOIIEN OKPYKAKIINN MUP,
CBSI3aHHOM C peaIbHBIMU OOBEKTAMH,
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IIOMOTAIOIIECH PEIIUTD PEaIbHbIC
JKA3HEHHBIE CUTYaALIUU O POJIU
CTEPEOMETPUU B PA3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUM.
CpaBHMBATh U aHAIU3UPOBATH
YTBEPKICHUS C LIENbIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUU.

HCCHC}IOB&TB IMOCTPOCHHBIC MOJCIIN.

Hcnonb3oBaTh HUGPOBBIE PECYPCHI.

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

102
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11 KJIACC

HaszBanue KomuuecTtBO OCHOBHBIE BUIBI JEATEILHOCTH
OCHOBHOE COIEpKAHNE
paznena (Tembl) Kypca 4acoB yUaIuXxcs
AHanmuTUuecKas reoMeTpusi. 15 [ToBTOpEHUE: KOOPUHATHI BEKTOPA AKTyaJIu3upoBaTh (PaKkThl U METOIbI

Ha IJIOCKOCTH U B MPOCTPAHCTBE,
CKaJISIPHOE TIPOU3BEJECHUE BEKTOPOB,
BBIYMCIICHUE yTJIa MEXIY BEKTOpaMu
B [IPOCTPAHCTBE. Y PaBHEHUE NIPSAMOW,
MPOXOJISIIEH Yepe3 ABE TOUKH.
YpaBHEHUE TIIOCKOCTH, HOPMAJIb,
YpaBHEHUE INIOCKOCTU B OTPE3KAX.
BekropHoe npousBenenue. JInnerHbie
HEPAaBEHCTBA, JJUHEUHOE
IIPOTPaMMHUPOBAHUE.

AHamUTUYECKUE METOIbI pacueéTa
yIila MEXAY NPSAMBIMU U INIOCKOCTAMU
B MHOTOTpaHHHKax. @opmyiia
paccTOsIHUS OT TOYKH JI0 IIJIOCKOCTH
B KOOpJAMHATAX.

HaxoxzaeHne pacCTOSSHUN OT TOYKH
JI0 TUIOCKOCTH B KyO€ U MPaBUJIbHOU
MAPaMUIE.

MIJIAHUMETPHUH, PEIICBAHTHBIE TEME,
MPOBOJUTH aHAJIOTHUHU.

CBoauTh AEUCTBUS C BEKTOpAMU

K aHAJIOTUYHBLIM JICHCTBUSIM C UX
KOOpJMHATAMMU.

BcnoMHUTE onipeieieHre CKaIsipHOTO
YMHO>KE€HUS U €ro CBOMCTBA.
BBIUKCIATE ¢ MOMOIIBIO CKAJISPHOTO
YMHO>KE€HUS IJTMHBI BEKTOPOB, YIJIbI
MEXy HUMH, YCTAaHABIMBATh
MEePIEHANKYIIPHOCTh BEKTOPOB.
BrIBOAUTH ypaBHEHHUE MIOCKOCTU U
bopMyITy pacCTOSIHUSI OT TOUKH

JI0 IUNIOCKOCTH.

Pemats 3amaun, codyeras

KOOPJIMHATHBIN U BEKTOPHBIA METOIBI.

[IpoBOIUTB JIOTHUUECKH KOPPEKTHBIE
JIOKAQ3aTeNbHBIE PACCYKICHUS

IIPY PELIEHUU T€OMETPUUECKUX 3a]a4
Ha PUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/IA.
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AHanu3upoBaTh U MOJIETUPOBATH
Ha SI3bIKE T€OMETPUU PEATIbHbBIE
CUTYalllH, CBA3aHHBIE BEKTOPAMHU U
KOOpJAMHATaMHU.

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

Hcnonb30BaTh KOMIIBIOTEPHBIE
IPOrPAMMBI.

3HAKOMUTBCS C UICTOPHUEH pa3BUTHS
MaTEeMaTUKH.

[ToBTOpeHnue, o600IICHNE
U CUCTEMAaTH3aLHsA
3HAHMUH.

15

CedeHnsi MHOTOTPaHHUKOB:
CTaHJApPTHbIE MHOTOIPAHHUKH, METO/T
CJE€I0B, CTAaHAAPTHBIE IJIOCKOCTH,
NepECceyYEeHUs MPAMBIX U MIJIOCKOCTEH.
[TapanenbHbie NPSMBIE U TUIOCKOCTH:
napajiesIbHbIE CEYEHUs, PaCUET
OTHOILEHUMW, YTJIbl MEXKIY
CKPEIIMBAIOIIUMUCS TPSIMBIMH.
[leprieHAUKYJIApHBIE NPSIMBIE U
IJIOCKOCTH: CTAHAAPTHBIE MTapbl
MEPIECHAUKYJISIPHBIX IIIOCKOCTEN U
MPSIMBIX, CHMMETPHUH
MHOTOT'PAaHHUKOB, TEOpEMA O TPEX
MEPIECHAUKYJIISAPAX, BBIYACICHUS IJINH

Ctpouth ceyeHus.

Pemiath cTrepeoMeTpudecKue 3a1auu
Ha J0Ka3aTeJIbCTBO MaTEeMaTHUYECKUX
OTHOIIICHUM, HAXO0XKJICHHE
r€OMETPUUYECKUX BEJTMYHUH (JJTUH,
YTJIOB, IJIOIIA/IeH, 0OBEMOB).
Hcnonb30BaTh Npu pelieHun
CTEPEOMETPUYECCKHUX 3a]1a4
IJIaHUMETpUUYeCKUe (haKThl U METOIBI.
[IpoBOAUTH JIOTHYECKU KOPPEKTHBIC
JIOKa3aTeJIbHBIE PACCYXKICHUS

MIPU PEIICHUH CTEPEOMETPUUECKUX
3aj1a4.

CpaBHUBATh U aHATM3UPOBATH
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B MHOTOTpaHHHUKAX.

[ToBTOpEHME: IO IH
MHOTOYTOJIbHUKOB, (hOPMYITbI

JUIS TUIOIazied, COoOpakeHust
110J100us.

[Tnomaau ceueHnii MHOTOTPaHHUKOB:
TUTOIIAIM TTOBEPXHOCTEH, pa3pe3aHus
Ha YaCTH, COOOpaXeHUs MO I00usI.

peaybHbIE CUTYAIlUU U BBISBIIATH
BO3MOYHOCTb €€ MOJIEIIMPOBAHUSA

HAa SI3bIKE TEOMETPHH.

MonenupoBars peaabHyH CUTYaLHIO
Ha 3bIKE TEOMETPUU U UCCIEN0BAThH
MIOCTPOEHHBIE MOJIENN, B TOM YUCJE U
C UCIIOJIb30BAaHUEM aIllapara ajreopsl.
Hcrnonp30BaTh KOMIIBIOTEPHBIE
IIPOrpaMMBbl [IPU PELIEHUU 33/1a4.

O6bEM MHOTOTpaHHUKA.

17

O06bEM Tena. O0BEM IPSIMOYTOIBHOTO
napajiesnenurnena. 3aaadu

00 yaBoeHUH Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIIMHU yTJa.
CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO MapasuieNenumnesa.
[TpuknagHbie 3a7a4M, CBI3aHHBIC

C BbIUKCTIEHUEM 00BEMA
IPSIMOYTOJIFHOTO TMapasuieienumea.
O0BEM TPSIMON IPU3MBI.
CrepeomeTpruUuecKue 3a/1auu,
CBSI3aHHBIC C BBIYUCIICHUEM 00BEMOB
npsMou mpusmel. [Ipukiianaeie
3aJ1a4M, CBSI3aHHBIE C 00BLEMOM
MPSIMOU TPU3MBI.

CB00OJIHO OTIEPUPOBATH OHITHAMMU:
00BbEM Tena, 00BEM TPSIMOYTOTLHOTO
napaJuyiesienurea.

®opmynupoBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3wIBaTh TEOpeMy 00 00bEME
MPSIMOYTOJILHOTO TapaJulelienuIiea,
CJIEJICTBUS U3 HEE.

Pa3pe3aTe MHOrOTpaHHUKY,
MEPEKIaAbIBATh YaCTH.

Pemath crepeomeTprueckue 3a1au,
CBSI3aHHBIC C BBIYHCICHUEM 00bEMa
PSIMOYTOJILHOTO TIApaIJICIICTINIIE 1A,
MIPU3MBI.

CpaBHUBATh U aHATTU3UPOBATH
YTBEPIKIICHUS C TIETbIO BBISIBICHHUS
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Brruncnenue 065EMOB TeN

C MOMOUIBIO OIPEAEIEHHOTO
uHTerpaia. O0bEM HaKJIOHHON
MIPU3MBI, ITAPAMU/TBI.

dopmyia 00bEMa MUPAMUIBI.
OTtHomieHue 00bEMOB MUPAMHU/T

C OOIIUM YTJIOM.
CrepeomeTpuyeckue 3a1auu,
CBsI3aHHBIC C 00BEMaMU HAKITIOHHOW
IIPU3MBI, ITAPAMU/IBI.

[TpuknagHbIe 331241 110 TEME
«OO0BEMBI TN, CBSI3aHHBIE C 00BEMOM
HAKJIOHHOW MPU3MBbI, TUPAMHUIBI.
[Ipumenenue o0bEMOB. Brruncienue
PACCTOSIHUS 10 TUIOCKOCTH.

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHUH.
AHaTU3UPOBATh U MOJICITUPOBATH

Ha S3bIKE TEOMETPHUH PEATbHBIC
CUTYaIlUH, CBSI3aHHBIC C 00BEMOM
PSIMOYTOJILHOTO TIapaJuIeIICITUIIC A,
MPU3MBI, ITAPAMHU/TBI.

HccnenoBath NOCTPOCHHBIC MOJICITH,
B TOM YHCJIC ¥ C HCIIOJIb30BaHUEM
ammapara anreopsl.

BBIBOANTE OCHOBHYIO HHTETPAIBHYIO
dbopmyiy ISl BEBIYUCIICHUST 00bEMOB
TeN.

Jloka3wiBaTh TEeOpeMy 00 00bEME
HAKJIOHHOM MPU3MBbI Ha TIpUMEpe
TPEYrOJbHOMN MPU3MBI U

JUTSI IPOU3BOIBHOM MPU3MBI.
Jloka3wsIBaTh TEOpeMY: 00 00BEME
nUpaMuIbl, GOPMYIUPOBATH CIICCTBUS
U3 Hee: 00bEM yCeUEHHOM MUPaAMUJIBI.
BeiBoauTh opMyIty JUTsl BEIYUCICHUS
00bEMOB YCEUEHHOMN MTUPAMUJIBI.

Tena BpameHus.

24

[{uuaaprYecKas TOBEPXHOCTb,
o0pa3yromue MUINHAPUICCKON
TTOBEPXHOCTH.

CB0OOZHO ONEepUpPOBATH MOHITUSIMU:
WTHHIPUIECKAs TOBEPXHOCTD,
uunuHAp. M3yyaTs ciocoOsl
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Mumunap. Ipsamont kxpyrosou
uuuHap. [Inomans moBepxHocTH
HUIUHAPA.

Konnueckas moBepXHOCTb,
o0Opasyrorue KOHUIEeCKOM
noBepxHocTH. Konyc. CeueHnue koHyca
IUIOCKOCTBIO, MapasuiebHON
IJIOCKOCTH OCHOBAHUS. Y CEYEHHBIN
KoHyc. M3o0paxkeHne KOHYyCOB U
yCEUEHHBIX KOHYCOB.

[Tnomanbk GOKOBOI MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH KOHYCA.
CrepeomeTpruyecKkue 3a1auu

Ha JI0Ka3aTEeJIbCTBO U BHIYMCIICHUE,
MOCTPOCHUEM CEUYEHUH LUIUHIPA,
KOHYca.

[TpuknagHbie 3a7a4M, CBI3aHHBIC

C IWJIMH]IPOM.

Cdepa u map.

[lepeceuenue chepsl u mapa

¢ IockocThro. Kacanue mapa n
chephl I0CKOCTRIO. Bua u
N300paKeHre mapa.

YpaBuenue chepsl. [Lmomans chepsl u
e€ gacTen.

CummMmetpus cdepsl U mapa.

MOYyYECHUS HUJIMHAPUYECKON
MTOBEPXHOCTH, LIWIUHAPA.
N300paxkaTh HUIMHAP U €70 CEYEHUS
IIJIOCKOCTBIO.

CB000/IHO ONIEpUpPOBATh MOHATUIMM:
KOHMYECKAasi TIOBEPXHOCTh, KOHYC,
yced€HHBIN KOHyC. M3yuaTh criocoOsbl
MOJTy4YEeHUSI KOHUYECKOU MOBEPXHOCTH,
KOHYCa.

N3006paxkaTh KOHYC U €r0 CEUCHHUSI
IJI0OCKOCTBIO, MMPOXOAILIEH YEPES OCh,
Y TUIOCKOCTBIO, NEPIEHANKYISIPHOM

K OCH.

BeiBoauTh GOpMyIIbI SISl BEIYUCICHUS
OOKOBOM U MOJHOMN MOBEPXHOCTEN Tel
BpamieHus. Pemars
CTEPEOMETPUUECKHUE 3a]1a4U, CBA3aHHbIE
C TeJIaMU BpalEHUs, HAX0XKICHUEM
onaan O00KOBOM M TOTHOM
IIOBEPXHOCTH, [IOCTPOCHUEM CCUECHUM.
Hcrnonp30BaTh MU pEIICHUH 3a/1a4
TUTAaHUMETpUYECKre (PakThl U METOIBI.
CpaBHMBATh U aHATU3UPOBATH
YTBEPKICHUS C LIEJIbIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
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CrepeomerpruyecKkue 3a1aun

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

[IpukiiaHbie 3a/1a4u, CBSI3aHHBIE
co cdepoii u mapom.

[ToBTOpEHUE: OKPYXKHOCTH

Ha IJIOCKOCTH, BBIYUCIICHUS

B OKPY>KHOCTH, CTaH/IapTHHIE
[IO100HSI.

Paznuunbie koMOMHALINM TET
Bpall€HUsS U MHOTOI'PAHHUKOB.
3anaun o teme «Tena u moBepXHOCTH
BpaLCHUS.

AHanu3UpOBaTh U MOJICIIMPOBATH

Ha SI3bIKE TEOMETPUHU PEATIbHBIC
CUTYyalluH, CBI3aHHBIE C KOHYCOM

Y HWJIMHAPOM.

HccenenoBaTh MOCTPOEHHBIE MOJENH,

B TOM YHCJIE U C UCHOJIb30BAHUEM
anmnapara anreopsl

AKTyaJIu3upoBaTh (PaKkThl U METOIbI
MJIAHUMETPHUHU, PEIICBAHTHBIC TEME,
MPOBOJUTH aHAJIOTHUH.

CB0OOOHO OTEpUPOBATH MOHITHSIMU:
cdepa u map, UEHTP, PaaANyC, TUAMETP
cdepsl U mapa.

HccnenoBaTh B3aMMHOE PACTIONIOKEHUE
cdepsl U MIOCKOCTH.

DopMyJIUPOBATH ONIPEICIICHUE
KacaTeabHOM MIOCKOCTH K cdepe.
Jloka3pIBaTh TEOPEMBI O CBOMCTBE U
IIPU3HAKE KacaTEIbHOU INIOCKOCTH.
BeiBoauTh opMyIty 11l BBIYUCITICHHS
wiomaan cGepsl uepes paanyc chephl.
Pewate crepeoMeTpuieckue 3agauu,
CBsI3aHHBIC CO Cepoii U Iapom,
HAXO0XKJACHUEM TUTOIaaN cepsl U e
qyacTel, TOCTPOSHUEM CeYeHUM chepbl
Y mapa.
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AHanu3upoBaTh U MOJEIUPOBATH

Ha SI3bIKE T€OMETPUU PEATIbHbBIE
CUTYalllY, CBSI3aHHBIE C IAPOM U
cepoil.

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.
Pemath cTepeomeTpuueckue 3aaaqu,
CBSI3aHHBIE C TEJIaMU BpallleHus,
NOCTPOEHUEM CEUEHUI Tel BpallleHus,
C KOMOMHAIMAMU TeJ BpalleHUs U
MHOTOTPAHHUKOB.

[TpoBOAUTH JIOTHYECKU KOPPEKTHBIE
Jl0Ka3aTeNIbHbIE PacCyXACHUs

IPU PELICHUN T€OMETPUUECKUX 3a/1a4,
CBSI3aHHBIX C MEPIECHIUKYISPHOCTHIO
IUIOCKOCTEN.

AHanu3upoBaTh U MOJIEIUPOBATH HA
A3bIKE TEOMETPUHN PEAJIBHBIE CUTYaLUH,
CBSI3aHHBIE C MHOTOI'PAaHHHUKaMHU.
HccnenoBaTte NOCTPOEHHBIE MOJIENH,
B TOM YHCJIE U C UCNOJIb30BAaHUEM
amnmnapara ajareopsbl.
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ITnomany noBepxXHOCTH
1 00BEMBI KPYTJIBIX
TEJl.

O6BéM nunuuapa. Teopema

00 00BEME TPSAMOTO UITUHIPA.
[Tnomanu 60KOBOIM U MOTHOMN
TTOBEPXHOCTH IIJIMHIIPA.

Brrancnenre o0EMOB TeN

C TIOMOIIBIO OTPEICAEHHOTO
unTerpaina. O0bEM KoHyca.

[Imomagu GOKOBOI U IMOTHOM
MIOBEPXHOCTH KOHYCA.
CrepeoMeTpUYCCKHC 3a/1a4H,
CBSI3aHHBIC C BBIUHCIICHHEM 00BEMOB
UIMHIpA, KOHYCA.

[Tpuknaanaeie 3agaun 1o Teme «O0bEMBI
U TUJIOIIAIA TIOBEPXHOCTEN TeTl.
O0BEM mapa u MapoBOro CEKTOpA.
Teopema 06 06béme mapa. [Tnomanp
cthepsl.

CrepeoMeTpruyeCcKue 3a/1auu,
CBSI3aHHBIC C BBIYHCIICHUEM 00BEMOB
mapa, mapoBOTO CETMEHTA, IIIapOBOTO
CEeKTopa.

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

¢ 00BEMOM TI1apa U TUIOMIAIBIO CHEPHI.
COOTHONICHUS MEXKTY TIIOMIAISTMHU
MOBEPXHOCTEHN M 00bEMaMM TTOT00HBIX

CB00OIHO OmepUpOBaTh NOHITHIMMU:
00BEM Tena, TIIoNIalb MOBEPXHOCTH.
DopmynupoOBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3bIBaTh TEOPEMBI: 00 00BEME
nuIuHapa; 06 00BEME KOoHYCa.
BoeiBoAUTH GOpPMYIIBI /17151 BBIYMCICHUS
00BbEMa yCeu€HHOro KOHyca.
HccnenoBaTh MOCTPOCHHBIE MOJEINH,

B TOM YHCJIE U C UCIIOJIb30BAHUEM
anmnapara anreOpsbl.

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

CB000IHO OTepUpPOBATH MOHITHIMHU:
IapOBOM CETMEHT, IIAPOBOM CJIOM,
IapOBOM CEKTOpP, OCHOBAHHE U BBICOTA
CErMEHTa, OCHOBAaHUE U BBICOTA
L1apOBOTO CJIOS.

BbiBouTh OpMYyIIBI 17151 HAXOKICHHS
00BEMOB IIAPOBOT0 CErMEHTA,
[IAPOBOT'0 CEKTOPA, MJIOMAIU CHEPHI.
JlokaspiBaTh TeopeMy 00 00bEMeE TmIapa.
Pemrate crepeomerpruueckue 3a1aun,
CBsI3aHHbIE C 00BEMOM IIApa, IAPOBOIO
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TeJ.

[TogoOHble Tena B MPOCTPAHCTBE.
N3menenne o6wEMa rpu mo00uu.
CrepeoMeTpruyecKue 3a1a4u,
CBSI3aHHBIC C BBIUUCIICHHEM 00BEMOB
TEJI U TUIOIIAJIEN TTOBEPXHOCTEM.

CErMEHTa, IIapOBOT0 CEKTOPA,
IJI0IAJIbIO C(EpHI.

CpaBHHMBATh U aHAIU3UPOBATH
YTBEPKICHUS C TIEITbIO BBISIBICHHSI
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKJICHUI.
AHanmu3upoBaTh U MOJICTUPOBATH

Ha S3bIKE TEOMETPHUU PEATbHBIC
CUTYyalluH, CBSI3aHHbBIE C 00BEMOM
apa, mapoBOT0 CErMEHTa, IIIapOBOTO
CErMeHTa, M0N0 CepHhl.
CB00OOIHO OTIEpUPOBATH TTOHATHEM
1o100HbIE TeJla B IPOCTPAHCTBE.
Beraucisate 00BEMBI TEJT ¢ TOMOIIBIO
onpeeIEHHOT0 UHTeTpaJa.

Pemiate crepeoMerpruueckue 3a1auu,
CBSI3aHHBIE C COOTHOIIICHUSIMU MEXKTY
IJIOIIAISIMU TTIOBEPXHOCTEH U
00bEMaMu TTOJOOHBIX TEJI.
[TpoBOAMTH TIOTMYECKH KOPPEKTHBIC
JI0OKa3aTeIbHBIC PACCYKICHUS

IIPU PEIICHUH T€OMETPUUISCKUX 3a/1a4,
CBSI3aHHBIX C BBIYHCIICHUEM 00BEMOB
TEJ C IOMOIIBIO ONPEAEITEHHOTO
WHTErpayia, HaX0XJICHUEeM
COOTHOIICHHUS MEXTY TIOMIAISTMHU
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MOBEPXHOCTEN U 00BEMAMU TOT00HBIX
TeN.

AHanmu3upoBaTh U MOJICIUPOBATH

Ha SI3bIKE TEOMETPUU peaibHbIE
CUTYyalluH, CBA3aHHbIC C 00bEMaMU U
MOBEPXHOCTSIMU TeI,

Ha JI0Ka3aTeJIbCTBO U HA HAXOXKJIEHUE
Tr€OMETPUYECKUX BEJIUYHH.

JIBruxKEHUS.

JIBUKEHUS IPOCTPAHCTBA.
Orobpaxxenus. JIBrkeHus u
paBeHCTBO ¢uryp. O61IHMEe CBOMCTBA
NIBMOKEHUU. BUIBI IBIOKEHUN:
napaiyieIbHbIN MEPEHOC, IEHTPaIbHAS
CUMMETpHS, 3epKajbHasi CHMMETPHS,
IIOBOPOT BOKPYT MPSIMOIA.
[IpeobpazoBanust mogoous. [psmas u
ctepa Diinepa.

['eoMeTpuueckue 3agaun Ha
IPUMEHEHHE JIBH>KCHHUS.

[IpumeHsATh MpaBuUiIa BHITIOJIHEHUS
JICUCTBUHU CIOKEHHUS U BRIUUTAHUSA
BEKTOPOB, YMHOXEHUS BEKTOPA

HAa YKCJIO MIPU PELICHUHU 3a/1a4.
Haxonute koopauHaThl BEKTOpA

B JJAHHOM 0a3uce ¥ CTPOUTH BEKTOP
10 €r0 KOOpJIMHATAM.

BcrioMHUTE onpeiesieHue CKalIsipHOro
YMHOKEHHS U €r0 CBOKCTBA.
BoraucisaTe ¢ TOMOIIBIO CKAIIPHOTO
YMHOKEHHUS JUTMHBI BEKTOPOB, YIJIbI
MEXKy HUMU, YCTAaHABJIUBATh
MEPIEHAUKYIISIPHOCTh BEKTOPOB.
AHaNMU3UpOBaTh U MOJICIUPOBATH

HA SI3bIKE T€OMETPUHU PEAJIbHBIC
CUTYyalluM, CBA3aHHBIC C PU3UUYECCKUMHU
BEKTOPHBIMH BEJIMYMHAMHU.
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Hcnonp30BaTh pH PEIICHUH 3a/1a4,
CBSI3aHHBIX C BEKTOPAMHU

B IPOCTPAHCTBE, IIIAHUMETPUUIECKHEC
(baKThl U METOIBI.

CB00OJTHO OTIEpUPOBATH OHIATHSIMH:
oToOpaskeHHe TIPOCTPAHCTBA Ha ceOs,
JIBIKEHUE TIPOCTPAHCTBA;
IIEHTPAJIbHAS, OCEBast U 3epKaJIbHASI
CUMMETPHH, TTapaJIICIbHBINA TIEPEHOC;
paBeHCTBO U Moj00ue Guryp.
Jloka3pIBaTh YTBEP)KJICHUS O TOM, YTO
LEHTpaJIbHAs, OCEBas U 3epKaJIbHAs
CUMMETPHH, MapajuieIbHbIN MepeHoC
SBIIAIOTCS ABMOKCHUSIMU. BBITIONHATH
npeoOpa3oBaHus MOI00US.
OnepupoBaTh MOHATUSIMU: TIPSMAst U
cdepa Dinepa.

Pemats reomeTpuyueckue 3aaauu

C HCTIOJIb30BaHUEM JIBI>KCHUU.
Hcnonb30BaTh IpU PEIICHUN 33124
JIBMKEHUS TIPOCTPAHCTBA U UX
CBOMCTBA.

[ToBTOpEHue, 006001IEHHE
U CUCTeMaTH3aIus
3HAHUM.

17

O6o0maroiee MOBTOPEHUE TTOHITHI U
METO/JIOB Kypca reOMeTpUH
10—11 kmaccoB, cucTeMaTH3aIus

Pemath crepeoMeTpuyeckue 3aaaquu
Ha JI0Ka3aTeIbCTBO MaTEMaTUUYCCKUX
OTHOIIICHUI, HAX0XKICHNE
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3HAHUM.

Hcropus pa3Butus CTEPEOMETPUN KaK
HayKH U €€ pojib B pa3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH.

r€OMETPUUECKUX BETUYUH (JJIHH,
YTJIOB, IJIOIIA/IeH, 00BEMOB).
Hcnonb30BaTh IpU pELICHUN
CTEPEOMETPUUECKHUX 3a/1a4
MJIaHUMETpUUECKue (HaKThI

1 METO/IBI.

[TpoBOAUTE TIOTMYECKU KOPPEKTHBIC
JIOKa3aTeIbHbIE PACCYKICHUS

MIPU PEIICHUH CTEPEOMETPHUUECKHUX
U TJTAHUMETPUUECKUX 3aj1ay.
CpaBHHMBATH U aHAJIU3UPOBATH
peabHbIC CUTYAIlUH U BBISBIISAThH
BO3MOKHOCTbH €€ MOJICITUPOBAHUS
Ha SI3BIKE TCOMETPHH.
MopenupoBath peaabHyI0 CUTYaIIUI0
Ha SI3bIKE TEOMETPUU U UCCIIE0BATH
MTOCTPOCHHBIC MOJICIIH, B TOM YHCJIE
U C MCIIOJIb30BaHKUEM arlapara
anreOpsl.

Hcnonb3oBaTh KOMITBIOTEPHBIE
MIPOTPaMMBbI TIPY PEIICHUH 3aja4.

[Tony4aTp peacTaBieHUE O TEOMETPUN

KaK O Pa3BUBAIOIICHCS HAYKeE,
VCCIIEIYIOIIEN OKPYKAKIINN MUP,
CBSA3aHHOU C peaIbHbIMU OOBEKTaMHU,
MTOMOTAIOIIEN PEIIUTh PeabHbIE
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JKU3HEHHBIE CUTyalluU O POJIU
CTEPEOMETPHUH B PA3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTUH.

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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«BEPOATHOCTDBb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIITMCKA

VY4eOHblii Kypc «BeposiTHOCTh M CTaTUCTUKA» YriIyOJIEHHOTO YPOBHS SIBISIETCS
MPOJOJKEHUEM M Pa3BUTHEM OJAHOMMEHHOIO y4eOHOro Kypca YriyOJIEHHOTO YpPOBHS
Ha YpOBHE cpeaHero ooéOmiero oOpa3oBaHus. YUeOHbIH Kypc MpelHa3HAYCH
st GopMUpOBaHUS Yy OOYyYAIOIIMXCS CTaTUCTUYECKOM KYJIbTYPhl U MOHUMAHUS POJU
TEOPUU BEPOSATHOCTEN KAK MAaTeMaTHYECKOro MHCTPYMEHTA JJIs MU3YyYEHHUs CIydailHbIX
COOBITH, BEeIMUMH U TpolieccoB. [Ipu n3yueHun Kypca oOoramarTcs NpecTaBIeHUs
oOy4aromuxcs 0 METoAaxX UCCIEI0BaHUs U3MEHUYMBOTO MUPA, Pa3BUBAETCS IOHUMAHUE
3HAYMMOCTH M OOIIHOCTH MAaTeMaTHYECKUX METOJOB IMO3HAHMUS KaK HEOTbEeMJIEMOU
YaCTU COBPEMEHHOT'O €CTECTBEHHO-HAYYHOTI'O MUPOBO33PEHUS.

Copepsxanue yueOHOro Kypca HampaBJIeHO Ha 3aKperyieHuEe 3HAHUM, MOJTYyYeHHBIX
Opy HM3yYEHHWU Kypca Ha YpOBHE OCHOBHOTO 0O0IEero oOpa3oBaHUs, U Ha pa3BUTHE
IPEACTaBICHUN O CIyYalHBIX BEJIMYMHAX M B3aUMOCBS3SX MEXKJIY HUMH Ha Ba)KHBIX
npUMepax, CHKETbl KOTOPBIX IMOYEPHHYTHl M3 OKpyKaroumero mMupa. B pesynbrare
y oOyvaromuxcs  JOJDKHO — copmMupoBarbcsi — MpeACTaBieHHe O  HauOoiee
yIOTPEOUTENBHBIX U OOIIUX MAaTEMAaTHUYECKUX MOJIEISAX, UCIIOIb3YyEMbIX JJIsi OMUCAHUS
AHTPOMOMETPUUYECKHX U AeMorpaduyecKuX BEJIMYMH, MTOTPEITHOCTEN B pa3InyHbIe poja
U3MEpPEHUsAX, JUIMTETBHOCTH  O€30TKa3HOW paboThl TEXHUYECKUX  YCTPOMCTB,
XapaKTepUCTUK MACCOBBIX SIBJICHHUM U MPOIIECCOB B 00II€CTBE. YUEOHBIN KypcC sIBISETCS
0a30i1 I OCBOGHHUS BEPOSITHOCTHO-CTATUCTHYECKHX METOJIOB, HEOOXOAMMBIX
CHEUUANIUCTAM HE TOJbKO HMHXKEHEPHBIX CIELHAIBHOCTEN, HO TAKXKE COIMAIBHBIX H
MICUXOJIOTHYECKUX, MOCKOJIbKY COBPEMEHHBIE OOIECTBEHHbIE HAYKW B 3HAYUTEIHHOU
Mepe UCTONB3YIOT amnmnapar aHanau3a O0oJbpIMX AaHHbIX. L[eHTpanbHy0 YacTh yueOHOTro
Kypca 3aHHMaeT OOCYXXJCHHE 3aKOHa OOJBIIUX uYhcel — (QYHIAMEHTAIBHOTO 3aKOHA
IPUPO/IBI, UMEIOIIEr0 MaTEMaTUUYECKYI0 (popMaIn3aIuio.

B cooTBercTBMM € yKa3aHHBIMU LEISIMH B CTPYKType YydeOHOro Kypca
«BeposATHOCT, W CTaTHCTHKA» HAa YIIyOJEHHOM YypOBHE BBIJICIICHBI OCHOBHBIE
conepxkarenbuble JTUHUU: «ClydaitHple COOBITHS W BeposTHOCTH» M «CiydyaiiHbie
BEJTUYHMHBI U 3aKOH OOJIBIIUX YUCEI.

[ToMruMO OCHOBHBIX JTMHHI B YU4EOHBIA KypC BKITIOYEHBI JJIEMEHTHI Teopun rpadoB
Y TEOPUH MHOXKECTB, HEOOXOJIMMBIE JIJIsl TTOJIHOLIEHHOTO OCBOCHMS MaTepuaia JTIaHHOTO
y4e0HOTO Kypca ¥ CMEKHBIX MATEMAaTUYECKUX YIeOHBIX KYPCOB.

Conepxanue nuHuu «CiyyallHble COOBITHSI U BEPOSITHOCTU» CIIYXKUT OCHOBOU
st (GOpMUPOBAHUS TIPEACTABICHUNA O PACTIPECICHUN BEPOSTHOCTEH MEXIY
3HAYEHUSIMUA CJIyYalHBIX BEJIWYMH. BakHyr0 4acTb B 3TOM COJEP/KATEIBHOW JIMHUU
3aHMMAET U3yYEHUE Fr€OMETPUUECKOr0 U OMHOMHUAIBHOI'O PAaCIpeIeICHUN U 3HAKOMCTBO
C X HEMPEPHIBHBIMU aHAJIOTAaMH — MIOKA3aTEIbHBIM U HOPMAJIBHBIM paclpe/leICHUSIMU.

70



Tembl, cCBsI3aHHBIE C  HENPEPHIBHBIMU  CIy4YallHBIMM  BEJIMYMHAMH U
pacnpeneneHus MU, aKIEHTUPYIOT BHUMaHUE O0YyYarolMXcsl Ha OMHCAHUU U U3YYCHUU
CIIy4ailHbIX SIBJICHHI C TOMOIIBIO HENpepbIBHBIX (yHKIMI. OCHOBHOE BHHMaHUE
yIIeNSeTCs MOKa3aTeIbHOMY U HOPMAJIbHOMY paclpeesICHUSIM.

B yueOHOM Kypce mpeaycMaTpuBaeTCss 03HAKOMUTEIbHOE U3YUEHUE CBS3H MEKIY
CIly4ailHBIMM BEJIMYMHAMU W ONMCAHUE HTOW CBSI3U C MOMOIIBIO Ko3(pduuueHra
KOPPEJSILUU U €r0 BBIOOPOYHOr0 aHAJIora. TH 3JIEMEHTHI COJIEPKaHMs pa3BUBAIOT TEMY
«/InarpamMmbl paccerBaHUs», U3YYEHHYIO HA YPOBHE OCHOBHOI'O O0IIEro o0pa3oBaHus,
¥ BO MHOT'OM OIMPAIOTCS Ha CBEJIEHUS U3 KypCOB alre0pbl U TeOMETPHUH.

Emé onuu aneMeHT cojep:kaHus, KOTOPbIA MpeasiaraeTcsi Ha O3HaKOMHUTEIHLHOM
YPOBHE — TIOCJIEIOBATEIbHOCTh CIIy4allHbIX HE3aBUCHUMBIX COOBITUHA, HACTYMAIOIIMX
B eAMHUIy BpeMeHU. O3HAKOMIIEHHE C paclpe/esieHHEeM BEpOSTHOCTEW KOJMYecTBa
TaKUX COOBITUI HOCUT PAa3BUBAIOUIUI XapaKTep W SBISETCSA aKTyalbHBIM JJIA OYIyIIHUX
a0UTYpUEHTOB,  MOCTYMAOIIMX  HAa  Yy4eOHbIE  CHEUUAIbHOCTH,  CBS3aHHbBIC
C OOIIECTBEHHBIMH HAYKaMH, TICUXOJOTHUEN U YIIPABICHUEM.

Ha uzydenne ydeOHOro Kypca «BeposSiTHOCTh M CTAaTUCTHKa» Ha YIIIYOJIEHHOM
ypoBHe oTBoauTCs 68 uacoB: B 10 kimacce — 34 yaca (1 yac B Hezmemto), B 11 kiacce —
34 yaca (1 yac B HeIEIIO).

COJEPXAHUE OBYUYEHUA
10 KJIACC

I'pad, cBs3ubIil rpad, mytu B rpade: uukibl ¥ nend. CTeneHb (BaJ€HTHOCTD)
BepiuHkbl. ['padsl Ha miockoctu. JlepeBbs.

CnydaliHble SKCIEPUMEHTHI (OTBITBI) W CIy4alHBIE COOBITHS. DJIeMEHTapHbIE
coObIiTUs  (McX0abl). BeposTHOCTH ciydaitHOTO CcOOBITHS. bBIM30CTH YacTOTBI H
BEPOATHOCTU COOBITHI. Cily4ailHble OMBITHI C PAaBHOBO3MOXXHBIMHU AJIEMEHTAPHBIMU
COOBITHSMU.

Onepan Haag COOBITUAMH: TIEpeceueHue, OObEIUHEHUE, IMPOTUBOIOIOKHBIC
coObITus. J{narpammel Ditnepa. @opMyiia CI0KEHUS BEPOSTHOCTEH.

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

bunapubiii ciaydaiiHbld ONBIT (MCHBITAHUE), ycnex W Heynada. HezaBucumele
ucnbiTanug. Cepusi HE3aBUCHUMBIX HCHBITAaHUN 10 mepBoro ycrnexa. llepecTaHOBKH U
dakropuan. Yucno codyeranmii. Tpeyronbauk [lackans. @opmyna 6unoma HeroToHa.

Cepust He3aBUCHUMBIX UcHbITaHUW bepuymnmu. CnydailHbld BBIOOpP M3 KOHEUHOM
COBOKYITHOCTH.

Cnyudaitnas BennuuHa. Pacnpenenenue BepoaTHOCTe. Jlnarpamma pacripeneneHus.
Onepanuu Hajx ciydalHbIMU BelMYMHaMu. buHapHas ciydaiiHas BenuunHa. [Ipumepsl
pacrpeielieHui, B TOM YUCJIe TEOMETPUUECKOE U OMHOMUAIILHOE.
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11 KJIACC

CoBMecTHOE pacnpeeNieHUe IBYX Cly4alHbIX BeauunH. HezaBucumele ciaydaitHbie
BEJIMYUHBI.

MaremaTudeckoe OXKMJaHUE Clay4yalHOU BenuuuHbl (pacnpexaenenus). [Ipumeps
MPUMEHEHUSI MaTEMaTUYECKOT0 OXKHAaHMs (CTpaxoBaHuUe, JioTepes). MaTemaTuueckoe
OXXKHMJIaHUE OWHApPHOM CIIy4allHOM BeIWYMHBI. MaTeMaTHuuecKoe OXXKHUJIAHHE CYMMBI
CIIy4ailHbIX BEIMYUH. MaTeMaTnyecKkoe 0KHJIaHue TEOMETPUIECKOro 1 OMHOMUAIBHOTO
pacnpeneseHUNn.

Jlucnepcust U CTaHAAPTHOE OTKJIOHEHHE CIy4YalHOW BETUYMHBI (pacrpeneseHus).
Hucnepcust OuHAapHOM  cilydailHOM  BeNWYMHBL. ~MaTeMaThyeckoe  OKHUJaHUe
IIPOU3BEJICHHS U AUCIEPCUSI CYMMBl HE3aBHUCUMBIX CIydalHbIX Beln4yuH. /{ucnepcus u
CTaHJapTHOE OTKJIOHEHHE OMHOMMAIIBLHOTO pacnpeneieHus. Jucnepcus u ctanaapTHoe
OTKJIOHEHUE T€OMETPUUECKOTO paCIpPEICICHHUS.

HepaBenctBo YeoOniméBa. Teopema UYeOwnméBa. Teopema bepnymnu. 3akon
OonbpIIMX yncen. BeiOOpouHbIit MeTo/ ucciaenoBaHuil. BeIOOpoUHbIe XapaKTepUCTUKH.
OneHuBaHre BEPOATHOCTH COOBITHS MO BHIOOPOYHBIM JaHHBIM. [IpoBepka mpocTeummx
TUIIOTE3 C MTOMOIIBIO U3YYEHHBIX PACIIPEACICHUMN.

HenpepeiBHble  ciywalinple BenuuuHbl. [lpumepsl. @yHKIHMS  TUIOTHOCTH
BEPOSITHOCTHU paclpeiesicHus. PaBHOMEpHOE pacnpelieIeHHe U €ro CBOMCTBA. 3a/lauu,
IPUBOASIINE K MOKA3aTEIbBHOMY PaClpeAeIeHUI0. 3a1aui, TPUBOASIIINE K HOPMAJIBHOMY
pacnpenenenno. OyHKINS IUIOTHOCTH BEPOATHOCTU IOKA3aTEIBHOTO PAaCIpeeIICHUS,
(GYHKIUS TIOTHOCTUA BEPOATHOCTU HOPMAIBHOTO pacnpeseneHus. OyHKIUs MT0THOCTH
Y CBOMCTBA HOPMAJILHOI'O PAaCIPENECIICHHUS.

[TocnenoBaTeIbHOCTh OJIMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3ajauu, MPUBOJIAIINE
K pacupezaenenuro [lyaccona.

KoBapmarus nByx ciaydailHeIX BenWduH. KoddPuIMEeHT TUHEHHOW KOPPEeISIHH.
CoBMmecTHBIC HAOMIOJAEHUS JBYX BEIMYHMH. BBIOOPOUYHBIN KO3(PGUIMEHT KOPPEISITUU.
Paznuune mexnay JTMHENHOW CBS3bIO M NPUYMHHO-CICICTBEHHOW CBA3bIO. JIMHEHHas
perpeccusi, METOJl HAUMEHBIINX KBAIPATOB.

INPEAMETHBIE PE3YJIBTATbHI

K xonmy 10 kiacca oOyyaromuiics HayqIuTCs:

CBOOOJTHO OIEPUPOBATh MOHATUAMH: Tpad, MIOCKUU Tpad, CBA3HBIN Tpad, mMyTh
B rpade, 1emnp, UK, AEPEBO, CTENEHb BEPIINHBI, AEPEBO CIIYIaHOTO SKCTIEPUMEHTA;

CBOOOTHO OTIEPUPOBATH MOHATHIMU: CITyYalHBIN IKCIIEPUMEHT (OTIBIT), CITydaitHOE
cOObITHE, DJIEMEHTAPHOE ClIydyallHOe COOBITHE (JIIEMEHTApHBIM HCXO0Md) CIy4alHOTo
OMbITa, HAXOAUTh BEPOSITHOCTH COOBITUM B OMNBITAX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaxoAuThb W GOPMYIUPOBATH COOBITHUS: TIEpeceUeHHe, OOBEIMHEHUE JTaHHBIX
COOBITUI, COOBITHE, TPOTUBOIOI0KHOE JAaHHOMY, MCIOJB30BaTh AMAarpaMmbl Dujepa,
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KOOPJMHATHYIO TOPSMYIO Uil pEleHUsl 3a/ay, MOJIb30BaThbCAd (HOPMYJION CIOXKEHHS
BEPOSITHOCTEN /ISl BEPOATHOCTEN ABYX U TPEX CIIyYalHBIX COOBITHH;

OIIEPUPOBATH IOHATUAMU: YCIIOBHAs BEPOSITHOCTb, YMHOXEHHUE BEPOSTHOCTEW,
HE3aBUCUMBIE COOBITHS, JEPEBO CIYyYAaHHOI'O HKCIEPUMEHTA, HAXOJIUTh BEPOSTHOCTU
COOBITHI ¢ MOMOIIBIO MTpaBUIa YMHOXKEHHUS, IEPEBA CIyYaiilHOTO OMbITa, UCIOJIb30BaTh
(GopMmyny MOIHON BEpOSTHOCTH, (opMyny balieca mpu pemeHuM 3agad, ONPEAENATh
HE3aBUCUMOCTb COOBITHI 110 (POPMYJIE U MO OPTaHU3ALUH CIYYaHOTO SKCIIEPUMEHTA;

MPUMEHSATh U3yYEHHbIE KOMOMHATOPHBIE (DOPMYJIIBI Il IEPEUMCICHUS JIEMEHTOB
MHOKECTB, JIEMEHTApPHBIX COOBITUH CIy4allHOTO ONBITA, pEUICHUsS 3a/Jad MO0 TEOpUHu
BEPOSATHOCTEN;

CBOOOJIHO OINEPUPOBATH MOHATUAMM: OMHAPHBIN CIly4alHBIA OMNBIT (MCHBITAHUE),
yCIIeX U HeyJlauya, HE3aBUCUMBIE UCIBITAHUSI, CEpUsl UCIIBITAHUM, HAXOIUTh BEPOATHOCTU
COOBITHII: B CEpUU HCIBITAaHUI A0 MEPBOTO yclexa, B CEpUM UCHbITaHui bepHymiu,
B OIIBITE, CB3AHHOM CO CJIy4ailHbIM BHIOOPOM U3 KOHEUHON COBOKYITHOCTH;

CBOOOJTHO OMNEpPUPOBATH MOHSATUSMU: CIydyailHas BEJIMYMHA, pACIpEEICHHE
BEpPOATHOCTEH, JuarpaMma pachnpenesieHusi, OWHapHas CiydailHas BeJIUYHHa,
reoMeTpuyecKkoe, OMHOMUAIBHOE paclpeesieHUE.

K konimy 11 kiacca oOyyaromuiicss HayIuTCs:

ONEPHUPOBATH MOHATUSIMU: COBMECTHOE PACIpEAEICHUE IBYX CIy4YallHbIX BEJIMYHH,
UCIIOJIb30BaTh TAOJMIly COBMECTHOTO paCHpeiesieHus IBYX CIyYalHbIX BEJIWYUH
IUISl BBIIETICHUS PACHpPENENICHHUsS] KaXXIOW BEIWMYHMHBI, OIPEIEICHUS HE3aBUCUMOCTH
CIIy4YalHbBIX BEJIUYHH;

CBOOOJHO OIEPUPOBATH TOHATHEM MATEMAaTUYECKOTO OXUAAHUS CIydyalHOU
BEJIMYUHBI (pacupeiesieHus), MPUMEHSTh CBOMCTBA MaTEMAaTUYECKOTO  OXHUIAAHUS
OpU pelieHUH 3a7ad, BBIUUCIATH MATEMAaTUYECKOE OXKHJIaHWEe OWHOMHUAIBHOTO U
FEOMETPUYECKOTO PaCIpeaeIeHUN;

CBOOOJTHO OIEPUPOBATh TOHSATUSIMHU: IUCIEPCHs, CTaHAAPTHOE OTKJIOHEHHUE
CIIy4allHOM BEJIMYMHBI, NPUMEHSATH CBOWCTBA MJUCIEPCUU CIIYYaWHOW BEJIWYMHBI
(pacpeneneHusi) TpU pEUICHWU 3aJlad, BBIYUCIATH JUCIEPCUI0 W CTaHAAPTHOE
OTKJIOHEHHE TEOMETPUIECKOTO M OMHOMHUATILHOTO PaCIpEICIICHHUI;

BBIYHCIISATh BBIOOPOYHBIC XAPAKTEPUCTHUKHU IO JAaHHOW BBIOOPKE W OIICHUBATH
XapaKTEPUCTUKU  TEHEPAIbHOM  COBOKYMHOCTM  JAHHBIX 1O  BBIOOPOYHBIM
xapakTtepuctukaM. OlLEeHHBaTh BEPOSITHOCTU COOBITUA W MPOBEPSITh MPOCTEUIINE
CTaTUCTUYECKHUE TUITOTE3bI, MTOJIB3YSICh U3YUYECHHBIMU PACIIPEICIICHUSIMMU.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 xnace
Hazpanune KonunuectBo OCHOBHBIE BU/JIbI JCSITEIBHOCTH
OCHOBHOE CO/Iep>KaHHE
pasnena (TeMbl) 4acoB oOy4Jaromuxcs
DneMeHThl Teopuu rpados. 3 I'pad, cBsa3HbIM rpad, mpeacTaBiIcHUE [IpeacTaBnsaTh OOBEKTHI U CBSI3U
3a/1a4M ¢ TIOMOIIBIO Tpada. MEXTy HUIMU C TTIOMOIIBI0 rpada,
CreneHb (BaJICHTHOCTD) BEPIITUHBI. HaXOJIUTh MYTH MEXKY BEpPIIMHAMU
[TyTs B rpade. Llenu u nukib. rpada.
I'padsr Ha miockoctu. epeBo BriensaTe B rpade nenu v UKk,
CIIy4aHOT'O SKCIIEPUMEHTA. Ctpoutsb AepeBO MO OMUCAHUIO
CITy4aifHOT'O OIIbITa, OTIMCHIBATH
Ciy4JaliHble COOBITHSI B TEPMHUHAX
JiepeBa.
PemmaTe 3a/1a4y ¢ TOMOIIBIO
rpados.
CityuaiiHbl€ OTBITHI, 3 Ciy4aiiHble SKCIIEPUMEHTHI (OTIBITHI) Briaensats 1 onuchIBaTh

CTy4aliHble COOBITHS U
BEPOSITHOCTH
COOBITHIA.

U CITy4aliHbIe COOBITHS. DJIEMEHTapHbIE
coObITHs (Mcx0bl). BeposTHOCTH
ciydaifHoro coObITus. BepositHocTn
COOBITHH B OTIBITAX

C PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU
COOBITHSMU.

CJly4aliHbI€ COOBITHUS B CIy4YailHOM
OTIBITE.

@opMyNIUPOBATH YCIOBHS MPOBEACHUS
CJIy4ailHOTO OMBbITA.

HaxoauTh BEpOsSTHOCTH COOBITHIA

B OIBITaX C PABHOBO3MOXHBIMH
AJIEMEHTAPHBIMU HCXOIAMMU.
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Oneparuun

HaJl MHO’)KECTBAMH

U COOBITUSIMU.
CrioxeHue 1 yMHOXKEHUE
BEPOSATHOCTEN.
YciioBHas BEpOATHOCTb.
HezaBucumsbie coObITHS.

[Tepeceuenue, 00beAMHEHNE MHOKECTB
U COOBITH, MPOTHUBOMOJIOKHbBIE
coObITHs. DopMyJia CIOKEHUS
BEPOATHOCTEN Y CIIOBHASI BEPOSTHOCTD.
YMHOXEHHE BEpOSTHOCTEM.

dopMyJia yCIIOBHON BEPOSATHOCTH.
dopMyJia MOJHON BEPOSITHOCTH.
dopmyna barieca. HezaBucumbie
COOBITHS.

Hcnonp3oBaTh ArarpaMMel Ditiepa

1 BepOabHOE OMUCAHUE COOBITHI
TIPY BBITTOJTHCHUH OTIepaIuit

HaJ[ COOBITUSIMU.

OreHUBaTh U3MEHEHUE BEPOSITHOCTEH
COOBITHI 10 MEpe HACTYILJICHUS
JIPYTHX COOBITHI B CITy9aiiHOM OTIBITE.
Pemats 3ama4n, B TOM 4nciie

C UCIIOJIb30BAaHUEM JICpEeBa Cy4alHOTO
OIbITa, GOPMYIT CJIOKCHHS

U YMHOXXCHUS BEPOSTHOCTEH.

DNEMEHTHI KOM6I/IHaTOpI/IKI/I.

KoMOuHaTopHOE nMpaBuUiio yMHOKEHHUS.
[TepecranoBku u dakropuan. Yucmo
coueranui. TpeyronpHuk Ilackans.
dopmyna 6mHOMa HerOTOHA.

dopmMynupoBaTh U JJOKa3hIBAThH
KOMOMHATOpHBIE (DAKTHI.
Hcnonb30BaTh IPaBUIIO YMHOKEHUS,
H3y4YeHHbIE KOMOMHATOPHBIE (POPMYITBI
JUTSI TIEPEYUCIICHHSI DJIEMEHTOB
Pa3ITUYHBIX MHOXKECTB, B TOM YHCIIE
AJIEMEHTAPHBIX COOBITHH B CITy9aitHOM
OTIBITE.

[Tonb30BaThCS hOpMyIIOii 1
TpeyrosbHUKOM [lackains

JUTSI OTIPE/ICIICHUS YHCIa COUYCTaHUH.
[Tpumensts hopmyny OnHOMA
HeroToHa 11t mpeobpazoBaHus
BBIPAKCHU .
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Cepun nocnenoBaTeNbHbIX 5 buHapHbIi Cily4alHbIN| ONBIT Pa30uBaTh Ci10KHBIE SKCIEPUMEHTHI

ucnslTaHui. Mcnbitanus (ucmibITaHUE), YCIEX U HeyJaya. Ha OTJEJIbHBIC UCIIBITAHMUS.

bepuynnu. He3zaBucumpbie ucnpiTaHus. Pemats 3amaum Ha oMCK

Crny4aitHeiii BEIOOD Cepust HE3aBUCUMBIX UCTIBITAHUM BEPOSITHOCTEN COOBITUI B CEPUU

U3 KOHEYHOU COBOKYITHOCTH. 1o nepsoro ycnexa. Cepus VCIIBITAHUH J10 IIEPBOTO YCIIEXa U
HE3aBUCUMBIX UCIIBITAHUN bepHyJu. B CEpUsX UCIbITaHUN bepHyun,
Crny4aiiHblil BBIOOp U3 KOHEYHOU a TAK)KE B OIBITaX CO CIIy4alHbIM
COBOKYITHOCTH. BbIOOPOM M3 KOHEYHOU COBOKYITHOCTH
[Ipaktrueckas pabora C UCTIOJIb30BAaHUEM KOMOMHATOPHBIX
C UCIIOJIb30BAaHUEM JIEKTPOHHBIX ¢dakToB U (HopMyJ, B TOM YUCIE B XOJE
TaOJIHII. MPAKTUYECKOM pabOThI C MPUMEHEHUEM

CTaHJAPTHBIX (YHKIUI.
Ciy4aliHble BEJINYMHBI 14 Ciyualinas BennuuHa. Pacipenenenue OcBanBath NOHATHUSA: CllydaliHas

" pacClIpCaciICHus.

BEpOSITHOCTEN. J[narpamma
pacnpenenenus. Onepanuu

HaJ| CIy4YallHBIMU BEJIMYMHAMU.
[Ipumepsl pactipenenennii. bunapnas
CiydaiiHas BeJnuuHa. [ eomerpuyeckoe
pacnpeneneHue. buHomuanpHOE
pacnpeneneHue. MaremMaTuyeckoe
0’KUJAHUE CITYYaHOW BEJIUYUHBI.
CoBMmecTHOE pacpeielieHHe IBYX
CIy4anHbIX BennuuH. HezaBucrumeie
ciy4aitHele BemyuHbl. CBOMCTBA
MAaTeMaTHYECKOr0 OKUIAHUS.

BEJIMYMHA, pacrpe/iesieHue, TabIuIa
pacrpeneneHus, 1uarpaMma
pacrpeneneHus.

HaxonuTs 3Ha4€HUS] CYMMBI U
MPOU3BEICHUS CIyYailHbIX BEJINYHH.
Ctpoutb OMHapHBIC pacupeeIeHus
10 OMKMCAHUIO COOBITHI B CIIy4allHbIX
onbiTax. CTPOUTH U paclio3HaBaTh
TrCOMETPHYECCKOE 1 OMHOMHUATIBLHOE
pacnpeneneHus.

Pemrate 3aaun Ha BEIYUCICHUE
MaTeMaTH4YEeCKOTO 0XKUAaHUsI.
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Marematudeckoe 0XUIaHle OMHApHOU
CIIy4allHOM BEJIUYUHBI.
MaremMatuueckoe OKuaaHue
F€OMETPUYECKOT0 1 OMHOMHUAILHOTO
pacnpenenenui. Jlucnepcus u
CTaHJApPTHOE OTKJIOHEHHUE. [lucniepens
OMHApHOU CIIy4altHON BEJTUYWHBI.
CBoiicTBa IUCTIEPCHH.
MaremaTnueckoe 0XKUIaHue
IIPOU3BE/ICHUS U JUCIIEPCUS CYMMBbI
HE3aBUCHUMBIX CIIyYalHbBIX BEJIMYHH.
Jucnepcust OMHOMUAIBLHOTO
pacnpeneneHus.

[Ipaktruueckas pabora

C UCIIOJIb30BAaHUEM JJIEKTPOHHBIX
TaOJIHLI.

CTpoUTb COBMECTHBIE paclpeieeHus.

N3yyaTh cBOMCTBA MaTeMaTUYECKOIO
OXKUJAHUS.

Pemats 3agaun ¢ nOMOIIBIO
M3YUYECHHBIX CBOMCTB.

[To u3ydyeHHbIM opMysiaM HaAXOIUTh
MaTEeMaTUYE€CKHUE OKUAAHUS
CIIy4YailHbIX BEJIMYMUH, UMEIOIIUX
Tr€OMETPUUECKOE 1 OMHOMHUATLHOE
pacrnpeneneHus

OcBauBaTh MOHATHUSA: TUCIIEPCHUS,
CTaHJIAPTHOE OTKJIIOHEHUE CIIyYalHOU
BEJINYUHBI.

Haxomuts qucnepcuto

I10 pacIpeaeIICHHUIO.

N3yuath CBOMCTBA AUCTIEPCHH.

[To n3yyeHHbIM QOpMyIIaM HAXOAUTH
JACTIEPCUI0 OMHOMHUATILHOTO
paclpenesneHus, B TOM YUCIIe B X0JIe
MPaKTUYECKON PabOTHI.

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34
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11 KJIACC

Hazpanune KonunuectBo OCHOBHBIE BU/JIBI JESITEIBHOCTH
OCHOBHOE COIEpKAHNE
paznena (TeMbl) 4acoB oOy4Jaromuxcs
3aKkoH OOJIBIINX YHCEIL. 5 HepapenctBo UebOniméBa. Teopema Pa3bupath 10Ka3aTenbCcTBa TEOPEM.

Yeoniména. Teopema bepnysu.
3akoH OousbIIKX yucen. BeibopouHsii
METO]1 UCCTEAOBAHUM.

[Ipaktuueckas pabota

C HUCIIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJIHILI.

OcBaunBaTh BBIOOPOYHBII METO/
UCCIICJIOBAHUM, B TOM YHCIIE B XOJI€
MIPAKTUYECKON pabOTHI.

DNEeMEHThl MaTeMaTHUECKOM
CTaTUCTHUKH.

I'enepanbHasi COBOKYIHOCTH U
citydaiiHasi BBIOOpKa. 3HAKOMCTBO

C BBIOOPOYHBIMU XapaKTEPUCTUKAMH.
O1ieHKa cpeHero u Jucriepcuu
F€HEPaJIbHON COBOKYITHOCTH

C TIOMOIIIbIO BEIOOPOYHBIX
xapakTepucTuk. OlLleHUBaHUE
BEPOSITHOCTEN COOBITHI TIO BBIOOPKE.
Craructuueckas runoresa. [IpoBepka
MPOCTEUIIINX TUTIOTE3 C TOMOIIBIO
CBOICTB U3YyUYECHHBIX PaCHpPEACICHUN.
[TpakTuyeckas pabora

C MCIIOJIb30BAHUEM 3JIEKTPOHHBIX
Ta0IuI1I.

OcBauBaTh NMOHATHS: TEHEPAIbHAS
COBOKYITHOCTb, BBIOOpKa, BHIOOPOUHOE
CpellHee U BEIOOpOYHAs TUCTIEPCHS.
Bbruncnars BHIOOpOYHbBIE
XapaKTEPUCTUKHU U HA KX OCHOBE
OLICHUBATh XapaKTEPUCTUKH
IE€HEPAIIbHOW COBOKYITHOCTH.
OcBauBaTh MOHATHSA: CTATUCTUYECKAS
TUIIOTE3A.

OrneHuBaTh BEPOSITHOCTh COOBITUI U
MIPOBEPATH MPOCTEUIINE TUITOTE3BI
Ha OCHOBE BHIOOPOYHBIX JAHHBIX,

B TOM YHCJIE B XOAE MPAKTUYECKON
paboTHL.
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HenpepsiBHbIE city4yaliHble
BEJIMYMHBI (pacupeeneHus),
[I0Ka3aTeIbHOE U
HOPMAaJIBHOE
pacrpenencHus.

[IprMepsl HEPEPBIBHBIX CIIyYaHBIX
BeNMYUH. OyHKIMSA ITIOTHOCTH
BEpOATHOCTU. PaBHOMEpPHOE
pacnpenenenue. [Ipumepsl 3ana4,
NPUBOASAIINX K TOKA3aTEIbHOMY

Y K HOpPMQJIBHOMY PacIpeeICHUSIM.
@DyHKIMA NIOTHOCTU BEPOSTHOCTH
II0KA3aTEJIbHOIO PaCIPEACIICHUS.
@DyHKIMS INIOTHOCTH BEPOSITHOCTH
HOPMAaJIBHOT'O pacCIIpeICIICHUS.

3HAKOMUTHCS MMOHSATHUSIMH:
HETIPEepbIBHAS CIy4aiiHasi BETMYMHA,
HETIPEPBIBHOE PacCIpeIeICHHE,
(GYHKIMS TTIOTHOCTH BEPOSITHOCTH.
HaxonuThk BEpOSATHOCTH COOBITHIA
M0 TaHHOU (PYHKIIUU

TUIOTHOCTH.

3HAKOMUTECS C IIOHITUAMMU:
M0Ka3aTeJIbHOE pacupeeiiCHuE,
HOPMAaJIbHOE PACIIPEICIICHHUE.
Bbis1enITh 110 ONMCAaHUIO CITydaliHbIe
BEJIMYMHBI, PACIIPEACICHHBIE

T10 TTI0KAa3aTeJIbHOMY 3aKOHY,

10 HOPMaJIbHOMY 3aKOHY.
Pa36upats nmpumeps! 3a1a4,
MPUBOAIINX K MOKA3ATETBHOMY
pacCIpeIeICHUIO U K HOPMaJIbHOMY
pacipeieNICHUIO.

Pacnpenenenune Ilyaccona.

ITocnemoBaTeaIbHOCTH OAUHOYHBIX
HE3aBUCHUMBIX COOBITHIA.

[Tpumep 3agaun, NpUBOISIIEH

K pacnpenenenuro Ilyaccona.
[IpakTuueckas pabota

C MCITOJIb30BAHUEM DJICKTPOHHBIX
Ta0IUII.

BriaensaTs o onucaHuio C1y4yanHoro
ONbITA BEJIWYHUHBI, PACIPEACICHHBIC

1o 3akony Ilyaccona.

Pemats 3amaun, B TOM 4HClEe B XOJI€
MPaKTUYECKON pabOThl C MPUMEHEHUEM
CTaHIAAPTHBIX (DYHKITUH JIEKTPOHHBIX
TaOJIHII.
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CBs13b MEXKIY CIy4allHBIMU 6 KoBapuanus n1Byx ciydaiHbIX OcBauBaTh MOHATHS: KOBapUAIIUS,
BEJIMYNHAMM. BenuuuH. KoaddunmeHT koppensuum. K02 PUIIUEHT KOPPEIISIIUY, JIMHEITHAS
CoBmecTHBIE HAOIIOICHUSI IBYX 3aBUCUMOCTb.
BeIMUYUH. BeiOopounslii ko3 puienT | OneHMBaTh XapaKTep CBSI3U MEXKITY
Koppessiiuu. Paznuare mexay CITy4alHBIMU BEJIMUYMHAMH, UCXOIs
JIMHEWHOM CBSI3bIO U IPUUYUHHO- U3 MPUPOJIBI JAHHBIX U BBIYUCIICHHBIX
CJIICACTBEHHOM CBA3bIO. JIMHEHHAA XapaKTEPUCTHUK.
perpeccust. [Ipaktuueckas pabota Hcrnons30BaTh quarpaMMebl
C UCTIOJIb30BAHUEM DJIEKTPOHHBIX pacceuBaHus sl ©300paKCHUS
Ta0IuII. COBMECTHOT'O PaCCEHBAHUS
JTAHHBIX.
Haxonuts k03hPuiiueHTs ocu
JMarpaMMbl, B TOM YHCJIE B XOJI€
MPAKTUYECKOI pabOThHI C MPUMEHEHUEM
CTaHJAPTHBIX ()YHKITHH.
O0001IeHNE U 11 [IpencraBieHne JaHHBIX C TOMOIIBIO [ToBTOPATH M3YyYEHHOE U BBICTPANBATH

CUCTEMATU3ALINS
3HAHUM.

TaOJIUI U TUarpaMM, ONucaTeNIbHas
CTaTHCTHKA, OTIBITHI

C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMH COOBITUSIMH,
BBIYHCJIEHUE BEPOSTHOCTEN
coOBITHI ¢ TpuMeHeHneM Hopmyr u
rpaU4IecKux METOIOB
(KoopaMHATHAS TIpsIMasi, 1ePEBO,
nuarpamma Jitepa), ciaydalHbie

CHUCTEMY 3HAHUMU.
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BEJIMYMHBI U PaCpPEICIICHNUS,
MaTEeMaTUYECKOE OXKUTAHUE
CIIly4aliHOM BEJIMYHHBI.

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34
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Ipunooicenue 1

TemaTudeckoe MmIaHUPOBAHUE COCTABICHO C YYETOM MPOTPAMMBbI BOCTIUTAHHUS
MBOY «3CIII»

BocnutatenbHbli NOTEHIIMAN JaHHOTO y4eOHOro mpeaMeTa o0ecreunBaeT
co3faHue OJArONMPUATHBIX YCIOBUHN ISl MPUOOPETEHUS MTKOJTBHUKAMHE OITbITa
OCYIIECTBIICHHSI COLMATBLHO 3HAYMMBIX JEN. JTO:

- OIIBIT JICJI, HAMPABJICHHBIX HA 3a00Ty O CBOCH CEeMbE, POTHBIX M OJTU3KHX;

- TPYIOBOH OIIBIT, OIBIT YYaCTHUS B IPOU3BOACTBEHHON MPAKTHKE;

- OIIBIT JIEJI, HAMPABJIEHHBIX HA TOJIb3y CBOEMY POJTHOMY IOCENKY, CTpaHE B
IIEJIOM, OTIBIT JACSATEIBHOTO BEIPAKCHHSI COOCTBEHHOM TPaXKIaHCKOH TO3HUITUH;

- OTBIT MMPUPOIOOXPAHHBIX JICTT;

- OIBIT pa3pericHUs] BOZHUKAIONTNX KOHPIMKTHBIX CUTYAIMK B IIIKOJIE, JOMA WU
Ha yIIHUIIE;

- OIBIT CAMOCTOSITEIIBHOTO MMPUOOPETEHUST HOBBIX 3HAHHH, MPOBEACHUS HAyYHBIX
WCCJICIOBAHUMN, OTIBIT TPOCKTHOM JICATCILHOCTH,

- ONBIT U3YYECHHS, 3AIIUTH 1 BOCCTAHOBJICHHUS KYJIbTYPHOTO HACIICIHS
YeJIOBEYECTBA, OIBIT CO3aHUs COOCTBEHHBIX MPOU3BEICHHUIA KYJIbTYPBI, OIBIT
TBOPYECKOT'O CAMOBBIPA)KCHHS,

- OIIBIT BEJICHHS 37J0POBOTO 00pa3a MHU3HU U 3a00ThI O 3/T0POBbE IPYTHX JIOJICH

- OIIBIT OKa3aHUs MTOMOIIY OKPYKAFOIIUM, 3200ThI O MaJIbIIIAX HIIH TTOKHITBIX
JOJISIX, BOJIOHTEPCKUH OTIBIT;

- OMBIT CAMOIIO3HAHUS U CaMOAHAJIN3a, OMBIT COLMAIEHO TPUEMIIEMOTO
CaMOBBIPAXKEHUS U CaMOpPEeaTTU3alINH.
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