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OdenepanpHas pabovas mporpamMma To ydeOHOMY Tmpeamery «MareMmaTukay
(yrnyOneHHbIHYpOBeHb )(TpeaMeTHaso0macTb«MaremaTukannHpopmatrkay )(1aee
COOTBETCTBEHHO—TIpOTpaMManioMaTeMaTHKe,MaTeMaTHKa ) BKITIOYACTIIOSICHUTEILHYTO
3aMuCKY,COAEPKAaHNE00yUCHNUS, ITTAHUPYEMBIEPE3YIbTaTHIOCBOCHHUSATIPOTPAMMBI
oMaTeMaTHKe, TeMaTHIECKOCTUIaHNPOBaHKE, lIepeueHB(KOIU(DUKATOP )TPOBEPSIEMBIX
TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIbLHON MPOrpaMMBI
CpeaHero o0mero 0opa3oBaHus U JIEMEHTOB COJIEP)KaHUA [0 MaTeMaTHKE.

[TosicHuTeNBHAS 3aMKCKa OTpaXkaeT OOIIME eI U 3a/la4l U3YYCHUS MaTEeMAaTHKH,
XapaKTePUCTHKY TCHXOJIOTUISCKUX MPEANOCHUIOK K €€ HM3YYCHHUIO OOYJaroIIMMHUCH,
MECTO B CTPYKType y4eOHOro IUIaHa, a TaK € MOJXOIbl K O0TOOpY COAEpKaHWs ,K
OTPENCNECHUIO TUTAHUPYEMBIX  pE3yJdbTaTOB W K CTPYKType TEMaTHYECKOTO
TUTAHUPOBAHMSL.

Conepxanne OOydYeHHS PACKpBIBA€T  COAEP)KATEIbHBIC JIMHUH, KOTOPHIC
IpeajaratoTcs JUisl 00s3aTeIbHOTO M3YYEHHUs B KaXKJIOM KJIacce€ Ha YPOBHE CPEIHETO
oO1ero o0pa3oBaHusl.

[InanupyemMble pe3yJabTaThl OCBOCHUS MPOTPAMMBI MO MAaTEMaTUKE BKIIIOYAIOT
JUYHOCTHBIE, METallpeAMETHBIE PE3yJbTaThl 3a BECh MEPHOJ OOyYeHUs] Ha YPOBHE
CpPEeAHEro00IIeroo0pa3zoBaHms,aTAKXKEIPEAMETHBIEAOCTHKEHUI00YUatOIIErOCs 3a
KaXX/IbIid 101 O0y4eHHUSI.

HOACHUTEJBHAA3ZAIINCKA

[Iporpamma nmo mMaTteMaTvke yriryOJIEHHOTO YPOBHS Ui OOyYarOIIUXCsl Ha ypPOBHE
cpeaHero oOmiero oo6pa3zoBanus pazpaborana Ha ocHoBe DPI'OC COO ¢ yuerom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUU, TPEABABIIEMBIX K MaTeMaTHUYECKOMY
00pa30BaHUIO, UTPATUITUHPOCCUIICKOTO00Opa3oBanusl. Pean3zanusnporpaMMBbITio
MaTeMaTUKe 00ECIeYnBAET OBJIAJICHUE KIIFOUEBBIMU KOMIIETEHIIUSAMHU, COCTABIISIIOIIMMHU
OCHOBY JUIS CaMOpa3BUTHS M  HENPEPHIBHOTO  OOpa3oBaHUs, IEJIOCTHOCTh
OOIIEKYyIbTYpPHOTO, JIUYHOCTHOTO W  TO3HABATEIBHOTO  Pa3BUTHS  JUYHOCTU
oOyyJaromxcsi.

B mporpamme 1o mMaTreMaTUKE YYTEHBI WU U TMOJOKEHUS KOHUEHMIHUHA Pa3BUTHUS
MareMaThudeckoro oOpasoBanuss B Poccuiickoit ®Denepanuu. Maremarudeckoe
oOpa3oBaHUE JOJKHO peliaTh 3ajady OOeCleueHUs: HEOOXOJMMOIo CTpaHe dYucia
oOydJaromuxcsi, MaTeMaTH4YecKas TOJArOTOBKAa KOTOPBIX Oblia OBl  JTOCTaTOYHA
JUTSITIPO IO KEHUSI00pa30BAHUATIOPA3INYHBIMHATIPABJICHHUSIM, BKITIOUASTIPETIOTaBaHUE
MaTE€MaTUKH, MaTeMaTHYeCKUue HccleqoBaHus, paboTy B chepe HMHPOPMALMOHHBIX
TEXHOJIOTUA W JAPYIHX, a TaKke OOecCTHedeHusl g KaxJoro oOydJaromnierocs
BO3MOXKHOCTH JOCTH)KCHHUSI MaTE€MaTUYeCKOW TOATOTOBKM B COOTBETCTBUHM C
HEeoOXoIUMbIM €My ypoBHeM. Ha pemienwe 3Tux 3amay HauesneHa MOporpaMma Io
MaTeMaTUKe YrIyOJICHHOTO YPOBHS.
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Heo0xoaumocTbMaTeMaTH4eCKOUIIOATOTOBKHOOYCIOBIEHA00YCIOBICHOPOCTOM
YHClia CHeUaNIbHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM MPUMEHEHUEM MaTeMaTHKU
(B cdhepe 3KOHOMUKH, OM3HECE, TEXHOJIOTHYECKUX 00JIACTIX, TYMaHUTApHBIX cdepax).
KonnuectBo oOyuwarommxcs, Ijis KOTOPbIX MaTeéMaTHKa CTaHOBHUTCA (DyHIaMEHTOM
o0pa3oBaHusl, MIIAHUPYIOMIMX 3aHUMATHCS TBOPYECKOM U UCCIENOBATEIbCKONW paboToM
B 00JaCTM MaTeMaTWku, WH(PpOpMATUKH, (PU3HKH, SKOHOMUKH W B APYTHX OO0JACTIX,
YBEJIMYUBACTCS,BTOMUHNCIECYIETOMOOYUAIOIIUX CSI, KOMyMaTeMaTHKaHy KHa/1JIs1
UCIIOJIb30BaHUS B MPOQeECcCcusix, He CBSI3aHHBIX HETIOCPEACTBEHHO C HEH.

[IpuknanHas 3HaYUMOCTH MaTEeMAaTHKH OOYCJOBIEHA TE€M, YTO €€ MPeAMETOM
ABJISIIOTCA(DYHIaMEHTaTbHBIECTPYKTYphIHAIIIETOMUPA: IPOCTPAHCTBEHHBIE(OPMBbI U
KOJMYCCTBEHHBIC  OTHOIICHWS, (YHKIMOHAIBHBIE 3aBUCUMOCTH W  KaTETOpUHU
HEOTPEACNEHHOCTH, OT MPOCTEUIINX, YCBAaUBAEMBIX B HEMOCPEIACTBEHHOM OIMBITE, 0
JIOCTaTOYHO CJIOXKHBIX, HEOOXOIUMBIX HJisi Pa3BUTHS HAYYHBIX M TEXHOJOTUYECKHUX
unei. be3 KOHKPETHBIX MaTEeMaTHYCCKUX 3HAHWKA 3aTPYJHEHO MOHUMAaHUE MPUHITUIIOB
YCTPONCTBA U HCHOJB30BAHMS COBPEMEHHON TEXHUKH, BOCIPHUSTHE U HHTEPIIPETAIIUS
pPa3HOOOpa3HOW  COIMAIbHOM, DKOHOMHUYECKOW, TOJUTHYECKONM  HHGPOpMAIINH,
Mano3@QpeKkTuBHA MOBCEIHEBHAs NpaKTUYECKas NeATeIbHOCTb. Bo MHOrumx cdepax
po(ecCHOHaTBEHONACSITEIBHOCTUTPEOYIOTCSIYMEHHUSBBITIONHATHPACYETHI,COCTABISATh
QNTOPUTMBI, TIPUMEHITH (POPMYIIBI, TMPOBOJUTH TEOMETPUUYECKHE HW3MEPCHHS U
MOCTPOEHUS, YUTaTh, 00pabaThIBATh, HHTEPIIPETUPOBATH U MIPEJICTABIATh HHPOPMAIIHIO
B BHAC TaOuuil, auarpaMM U TpaduKoB, MOHUMATh BEPOSTHOCTHBIA XapakTep
CITy4alHBIX COOBITHM.

OnHOBpEMEHHO ¢ paciiupeHreM cep NPUMEHEHHS MAaTEeMaTUKH B COBPEMEHHOM
obmiectBe Bce Ooiee BaXHBIM CTAHOBUTCS MAaT€MaTUYECKHUH CTWJIb MBIIIJICHHUS,
MIPOSIBJISIIONITUICSA B ONPEICICHHBIX YMCTBEHHBIX HaBbIKax. B Tmpomecce u3ydeHHS
MaTE€MaTUKH B apceHal MPUEMOB M METOJOB MBIIIUICHUS YEJIOBEKAa €CTECTBEHHBIM
00pa30MBKIIOYAIOTCIMHIYKIIUAN IS TYKIIHS,000011IeHUEMKOHK PETH3AIUS, aHATTN3 "
CUHTE3, KjaccuuKaius U cucreMarusaius, abcrparupoBanue u aHanorus. OOBEKTHI
MaTeMaTUYECKNX YMO3aKIIOYCHHUHM, TIpaBWIa WX KOHCTPYHPOBAHHS PACKPBIBAIOT
MEXaHM3M  JIOTHUYECKUX  MOCTPOCHUH,  CHOCOOCTBYIOT  BBIpaOOTKE  yMEHHS
dbopmynrpoBaTh, 000CHOBBIBATH M JIOKA3bIBATh CYXKIEHHUSA, TEM CaMbiM (POPMHUPYIOT
JOTUYECKUA CTWIh MBINUICHUS. Bemymas ponb NPUHAIICKAT MaTEeMaTHKE B
(GbOpMHUpPOBAHUN ANTOPUTMUYECKON KOMIIOHEHTHl MBIIUICHUS W BOCIHUTAHUM YMEHUU
JIEUCTBOBATh 1O 3aJaHHBIM  aJrOpUTMaM, COBEPIICHCTBOBaTh W3BECTHHIE U
KOHCTPYHpOBaTh HOBBIE. B Tmpoliecce pemieHUs 3agad — OCHOBBI JJIsi OpTaHHU3aINH
y4eOHON JIESITENIBPHOCTH Ha YpOKaX MAaTeMAaTHKH—Pa3BUBAIOTCS TBOpYECKAas U
IPUKJIaHAS CTOPOHBI MBIIILICHUS.

OOydeHne MaTeMaTHKE JAaeT BO3MOXKHOCTh Pa3BUBATh y OOYUYAIOIIUXCS TOUYHYIO,
parMoHaNbHYI0O U WH(POPMATUBHYIO peYb, YMEHUE OTOUpPATh HanOoJiee MOIXOJISAIINE
SI3BIKOBBIC, CHUMBOJIMYECKHE, TpapUUYCCKUE CPEACTBA IS BBIPAKCHHUS CYXKICHUU W
HaTJISITHOTO UX TPEICTABICHUS.
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HeoOxoaumbiM KOMMOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHHH
ABJISIETCSIO0IEE3HAKOMCTBOCMETOIAMUTIO3HAHU I ICUCTBUTEILHOCTH, IIPEACTABICHUE O
npeIMeTe M METOJE€ MaTEeMaTUKH ,ero OTJIMYMUSIX OT METOJOB €CTECTBEHHBIX U
T'YMaHUTAPHBIX HayK, 00 OCOOCHHOCTAX MPUMEHEHUS MAaTEMaTUKH I PEIICHUS
Hay4YHBIXUIPUKIAIHbIX334a4. MaTeMaTnueckoeo0pa30BaHMEBHOCUTCBOMBKIIA/IB
(dopmupoBaHue o0IIeH KyIbTYPhl YETOBEKA.

N3yyenne MaremMaTwku CIOCOOCTBYET ACTETUYECKOMY BOCHHUTAHHUIO YEJIOBEKA,
NOHUMAaHUIO KpPacoThl U M3AIIECTBA MATEMAaTUYECKUX PACCYKICHHUM, BOCIPHUSTHUIO
reoMeTpUYeCKUx (HOpM, YCBOSHUIO UJIEU CUMMETPUHU.

[TpuopurerHpiMuLEIAMHOOYyUeHUsIMaTEMAaTHKEB | 0—1 1 k1accaxHayriryOsieHHOM
YPOBHE IMPOJIOJIKAIOT OCTABATHCS:

dbopMHpOBaHHE NEHTPAIBHBIX MAaTEeMAaTHUYECKUX TMOHSATUH (YMCIO, BEIUYHMHA,
reoMeTpuyeckas (Qurypa, TmepeMeHHas, BEpOSTHOCTb, (YHKLHMS, I[POU3BOJHAS,
UHTErpai), 00eCeYNBAIONINX TPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHYECKOTO
00pa3zoBaHus 00YUYaIOIINXCS;

Mo/BEACHUE OOyYaroUIMXCsl Ha JOCTYINHOM [UJIi HHUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaTEeMaTUKHU U OKPY’KAIOIIEr0 MUPa, MIOHUMAHUI0 MATEMATUKU KaK 4acTu
oO11el KylbTyphl YEJIOBEUECTBA;

pPa3BUTHE MHTEIUICKTyaIbHBIX M TBOPYECKUX CHOCOOHOCTEH O00yYaromumxcs,
M03HABaTEJIbHOW aKTUBHOCTH, UCCIEI0BATEILCKUX YMEHUM, KPUTUYHOCTH MBIIIJICHUS,
MHTEpeca K U3YUEHUIO MAaTEMATHKY;

dbopmupoBaHre (PYHKIIMOHAIIBHOM MaTEMaTUYECKOM TPAMOTHOCTH: yMEHHS
pacro3HaBaTh MaTeMaTUYECKHE ACIEKThl B PEAJIbHBIX JKU3HEHHBIX CHUTYyalMsIX U TpU
M3YYCHHH  JPYIUX  Y4eOHbIX  MPEIMETOB,  MPOSIBJICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OopMyIuMpoBaTh HX Ha S3bIKE MATEeMAaTHMKM M  CO3[aBaTh
MaTeMaTU4eCKHEe MOJENIH, NPUMEHATh OCBOEHHBIM MaTEeMaTUYECKUM ammapar s
pelIeHusl TMPAKTUKO-OPUEHTUPOBAHHBIX 3aJlady, HWHTEPIPETUPOBATH U  OILCHUBATh
MOJIYYEHHBIE PE3YIIbTATHI.

OCHOBHBIMM JIMHUSIMU cojiepkaHusi MmateMatuku B 10 —11kiaccax yriyOiaeHHOTO
ypoBHS siBIsitoTCs:  «Yumcna w o BeIUMCIEHMs», «Anredpa» («Anredpamdeckue
BBIpaKEHUSD,« Y paBHCHUSIMHEPABEHCTBA ) ,« HauaiamaTeMaTnuecKoroaHain3a,
«T'eometpusi»  («['eomerpuyeckue ¢urypsl U HX CBOMCTBa», «lI3Mepenue
r€OMETPUYECKUX BEIUMYMH»), «BeposTtHocTh U cratucThkay. J[laHHble JWHUU
Pa3BUBAIOTCS MApaJICNIbHO, KaKIask B COOTBETCTBUU C COOCTBEHHOW JIOTHKOM, OJTHAKO
HEHE3aBUCUMOOIHAOTAPYT O,aBTECHOMKOHTaKTenB3auMoeiictsuu. Kpomestoro,
UX00BEAMHACTIOrMYECKAsICOCTABIISIONIAS, TPAAUIIMOHHONIPUCYIAAMATEMATHKE u
MPOHU3bIBAIONIAs BCE MaTEMaTHUYECKUE KYpChl M COJEpXKaTelIbHbIE JIMHUMU.
ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHUE «yMEHUE ONEPUPOBATH MOHATUSIMU:
ONpEeNEIeHUE, aKCUOMa, TEOpeMa, CIIEJCTBHUE, CBOMCTBO, NMPHU3HAK, JOKAa3aTeNIbCTBO,
paBHOCWIbHBIE  (hOPMYJIMPOBKH, ymeHre  ¢GopMynupoBaTh ~ OOpaTHOE |
IIPOTUBOIIOJIOKHOE  YTBEPXKIEHUE, TPUBOIUTH TPUMEPhl U  KOHTPIPUMEPHI,
HCIIOJIB30BaTh METO/
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MaTeMaTUYECKOW MHAYKIIMU, TPOBOJIUTH J10KA3aTENIbHbIE PACCYKACHUS MPU PEIICHUU
3a/lay, OLICHMBATh JIOTMUECKYIO0 NPABWIBHOCTh PACCYKJIEHUW» OTHOCUTCS KO BCEM
y4eOHbIM KypcaMm, a (OpMHUpPOBaHUE JIOTMYECKUX YMEHUN pacmlpenensieTcss Mo BCeM
rojiaM oOy4eHusI Ha YPOBHE CPETHET0 001Iero 00pa3oBaHusI.

B cootBerctBUn ¢ ®I'OC COO maremaTHKa SBISIETCS 00s13aTEIbHBIM MTPEIMETOM
Ha JaHHOM YypoBHE oOpa3oBaHus. Hacrosmiedt mnporpaMmoil 1O MaTeMaTHKE
npeaycMaTpuBaeTCsl U3ydeHue yudeOHoro mpeamera «MaremaTuka» B paMKax Tpex
y4eOHBIXKYpPCOB: « AnredpanHavyaiaMareMaTuieckoroaHanusan, «I'eoMmeTpus»,
«BeposTHOCTD M cTatucThKa». OPMHUPOBAHUE JIOTUYECKUX YMEHUN OCYIIECTBISAETCA
Ha TPOTSHKEHUU BCeX JIET OOydeHMs] Ha YPOBHE CpeIHero oOmiero oOpa3oBaHHUs, a
AJIEMEHTHI JIOTHMKW BKJIIOYAIOTCS B COJIEP)KAHWE BCEX HA3BAHHBIX BBINIC YUEOHBIX
KYpCOB.

OO611ee yncI0 YacoB, PEKOMEHIOBAHHBIX ISl U3YYCHHS MaTeMaTUKH, — 544
yaca:Bl0xnacce—2724vaca(84acoB B Hezaeno),B 1 1kmacce—272yaca(84acoB B HEJEIO).
Bo3moskHa KOppeKTUPOBKa 0OIIEro YUCIa YaCOB, PEKOMEH/I0BAHHBIX JIJISI U3YYCHUS
IpeIMEeTa, C y4eTOM UHANBUYATBHOTO MOAX0/1a 00pa30BaTEIbHBIX OpraHU3alnui K
YIIIyOJICHHOMY HM3Y4YEHUIO MAaTEMATHKU, B paMKax COOJIIOICHUS TUTHEHUUECKUX
HOPMATHUBOB K HEIEJIbHON 00pa30BaTeIbHON HArpy3Ke.
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IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
11O MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBbTATHI

1) I'pa’kaaHCKOr0 BOCIATAHUA:

CdopMUpOBaHHOCTh TPaKIAHCKOW MO3ULMU OO0yYarolmerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHICKOro O0O0IlecTBa, MPEACTAaBICHUE O MATEMaTUYECKUX
OCHOBaxX () yHKITMOHUPOBAHUAPAZTUIHBIXCTPYKTYP,ABICHUHN, IPOIIETYPTPaKIaHCKOTO
oO1ecTBa (BHIOOPHI, OMPOCHI U JIPYroe), YMEHUE B3aUMOCHCTBOBATh C COIMATBHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (QYHKIIUSIMH H HA3HAYCHHUEM;

2) MATPUOTHYECKOT0 BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTh POCCHUHUCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBaXKCHHUSA K
MPOLLIOMY W HACTOSIIEMY POCCHMCKOM MAaTEéMAaTHUKU ,IICHHOCTHOE OTHOUICHHE K
JOCTHKECHUAM POCCHUMCKMX MATEMAaTHKOB M POCCHMCKOM MAaTEMATHYECKOM IIKOJIBI,
HCTIOJIb30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAyKaX, TEXHOJIOTHUAX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HaHWE JYXOBHBIX IIEHHOCTEM pOCCHIICKOTO Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEJCHUS, CBS3AHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHUN HAYKHM U AEATEIBbHOCTBHIO YYEHOTO0, OCO3HAHUE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOWYUBOIO OYIyIIETO;

4) 3CTEeTHYECKOro BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHWE K MHUpPYy, BKJIKOYas JCTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM,00HEKTOB,3a/1a4,pEIICHU N, PACCyKICHU N, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM aclieKTaM pa3jInyHbIX BUJOB UCKYCCTBA;

5) pu3HIecKoro BOCIATAHUA:

c(OpPMHUPOBAHHOCTh YMEHHUS NPHUMEHSATh MaTeMaTHYEeCKHEC 3HAHHUS B HHTEpecax
3I0POBOTO W 0O€30MacHOro oOpa3a »HW3HH, OTBETCTBCHHOE OTHOIICHHUE K CBOEMY
3I0pOBbIO  (30pOBOE MHUTaHWE, COATAaHCUPOBAHHBIA PEXKUM 3aHATUH M OTIbIXA,
peryispHas pu3uveckas akTUBHOCTE), PU3NICCKOE COBEPIIICHCTBOBAHUE TP 3aHATHSAX
CIIOPTHUBHO-03/I0POBUTEILHON e TEIIEHOCTHIO;

6) TPYA0BOro BOCIIMTAHMS:

TOTOBHOCTh K TPYIY, OCO3HAHHE LEHHOCTH TPYAOIIO0HS, HHTEPEC K Pa3IHUHBIM
chepaM TPOPECCHOHATBHON JEATEIBHOCTH, CBS3aHHBIM C MaTeMaTHKOW U  ee
IOPUIOKEHUSIMH, YMEHHE COBEPINATh OCO3HAHHBIA BbIOOp Oymymiei mpodeccuu u
pean30BbIBaTh COOCTBEHHBbIC KM3HEHHBIC IUIAHBI, TOTOBHOCTH M CHOCOOHOCTH K
MaTeMaTHYEeCKOMY OOpa30BaHHUIO M CaMOOOpA30BaHHMIO HA MPOTSHKEHHWH BCEH JKM3HHU,
TOTOBHOCTh K aKTMBHOMY yYacTHIO B PEIICHUH MPAKTHUECKUX 3a]a4 MAaTEMaTHYECKOM
HarpaBJICHHOCTH;
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7) 3KOJIOTMY€eCKOr0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTH IKOJOTUUECKON KYJIbTYPhl, HOHUMAHUE BIUSHUS COLIUAIBHO-
HKOHOMUYECKUXIIPOLIECCOBHACOCTOSTHUEIPU POJHONN COLIMATIEHOMCPEBI,0CO3HAHUE
IJI00AJBHOIO XapakTepa OHKOJOTMYECKUX Npo0sieM, OpUEHTalusi Ha IPUMEHEHHE
MaTeMaTUYECKUX 3HAHUM [UIsl PElIeHHWs 3aJad B O0JacTH OKpPY’KaloIIed Cpensl,
IUIAHWPOBAHUE MOCTYIKOB M OIIEHKU X BO3MOXKHBIX IOCJIEACTBUN NJISi OKpYXKaroulei
Cpelibl;

8) HeHHOCTH HAYYHOT'0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU W OOIIECTBEHHON MPAKTUKH, MTOHUMAHHE MATEeMAaTHYECKOW HAYKH KakK
chepsl YeIOBEUECKON NESITEIbHOCTH, STANlOB €€ Pa3BUTHS U 3HAYUMOCTH ISl PA3BUTHS
[IUBUJIU3AIIMM, OBJIAJICHUE S3bIKOM MAaTEMaTUKH W MaTeMaTHYeCKOW KyJIbTypoW Kak
CPEACTBOM  TMO3HAHUSI  MHpA, TOTOBHOCTh  OCYIIECTBISATH  IPOCKTHYIO U
UCCIIE0BATENbCKYIO AEATEIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynbrare u3yueHus MaTeMaTHKX Ha YPOBHE CPEIHETO OOIIETO0 0Opa30BaHUS Yy
oOyuatomierocs OyAayT cpoOpMHUpOBaHBI MO3HABATEIbHBIE YHHBEPCAIbHBIE Yy4eOHbIC
JIEUCTBUSA, KOMMYHUKATHBHBIE YHUBEpCaJbHbIC Y4eOHbIC JCUCTBUS, PETYJIATUBHBIC
YHUBEpCaIbHbIC YICOHbBIE ICHUCTBHUS, COBMECTHAS ICATCIBHOCTb.

ITo3HaBaTeIbHbIC YHUBEPCAJIbHBIE YUeOHbIE 1eHCTBUSA
ba3oBble J1ornyeckue JecTBus:

BBISIBISITD M XapaKT€pU30BAaTh CYLIECTBEHHbIE MPU3HAKK MAaTEMaTHYECKHUX
OOBEKTOB, MOHATHMI, OTHOUIEHHH MEXAYy MOHATUSAMHU, (OPMYIUPOBATH OINpEAETICHUS
MOHSITUM, YCTAHABIMBATH CYIIECTBEHHBIM MPU3HAK KIIacCU(PUKALMU, OCHOBAHUS IS
00001IEeHNS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIPUHUMATh,(pOPMYITUPOBATHUIIPEOOPA30BbIBATHCYKIACHHS: YTBEPAUTEIbHBIE U
OTpULIATEIbHBIC, €AUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE,

BBISIBJISITh MAaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOPEYHS B
(dakTax, MAaHHBIX, HAOJNIONECHUSIX W YTBEPXKICHUSX, NpeajaraTb KpUTEpPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU U NPOTUBOPEY U,

JI€JIaThBBIBO/IBICUCIIONB30BAHUEM3aKOHOBIOT KM, 1€ Ty KTUBHBIXUMHTYKTUBHBIX
YMO3AKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTENbCTBA MATEMATHUYECKUX YTBEPKIACHUI
(OpsiMble ¥ OT MPOTUBHOTO), BBICTPAUWBATH APTYMEHTAIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHHUS U BBIBOJIBL;

BBIOMpATh cOCO0 pelieHusl yueOHOM 3a/aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pellieHus1, BIOMpaTh HanboJiee MOAXOIAIINN ¢ YUETOM CaMOCTOSITEIbHO BBIJEIEHHBIX
KPUTEPUEB).
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ba3oBble ucciaenoBareabCcKkue JeiiCTBUS:

WCIOJIb30BaTh  BOMPOCHI KAk HCCIENOBATENbCKUM  MHCTPYMEHT  ITO3HAHUSA,

(GhopMyIHPOBATHEBOIIPOCHL, (PUKCUPYIOMUETIPOTUBOPEUHE,TPOOIJIEMY, yCTaHABIMBATh

ncKoMoenaaHHoe,(hOpMUPOBATEIUIIOTE3Y,aPTYMEHTUPOBATHCBOIOIIO3UIINIO0, MHEHUE;

MPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM ~ 3KCIIEPUMEHT, HCCIICIOBAHUE
[0 YCTAHOBJICHUIO OCOOCHHOCTEW MaTEeMaTHYECKOTO OOBEKTa, SBICHHUS, IpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXKy 00BEKTaMU, SBJICHUSIMHU, ITPOIIECCAMH;

CaMOCTOSITeNIbHO (hopMynupoBaTh 0OOOIIEHHUSI M BBIBOABI 10 pe3yJbTaTam
MIPOBEJICHHOTO0 HAOJIOJEHHUS, UCCIIEA0BaHUsA, OLICHUBATH JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yJbTaTOB, BBIBOJIOB M O0O00OIIICHUH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BBIABUIATh
MPEIMOJIOAKEHHS O €0 PAa3BUTHUU B HOBBIX YCIIOBUSX.

Pabora ¢ nundgopmanueii:

Bousinsate neduiutel mHGOpManMM, TaHHBIX, HEOOXOJUMBIX ISl OTBETAa Ha
BOIIPOC U JIJI PELICHUS 3a]1a4u;

BBIOMpaTh HMHQPOPMAIMI0O W3 HCTOYHUKOB PA3JIMUHBIX THUIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATh MH(POPMAILIUIO PA3JIMYHBIX BUIOB U (PopM
MpEeACTaBICHHUS;

CTPYKTYpPUpPOBaTh HMHGPOPMAIIMIO, TPEJCTABISATh €€ B Pa3IMYHbIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HAJIE)KHOCTh MH(OpPMaLMK MO CaMOCTOSTENIBHO CHOPMYIHMPOBAHHBIM
KPUTEPUSIM.

KoMmyHuKkaTUBHBIE YHUBEpPCAJIbHbIE YUeOHbIE eiiCTBUS
Oo0mennue:

Bocnpunumate 1 (popMylIupoBaTh CYKJIE€HHUS B COOTBETCTBUM C YCJIOBUSIMU WU
HeasiMU OOILEHUs, SICHO, TOYHO, TPAMOTHO BBIPAaXKaTh CBOIO TOYKY 3pPEHUSI B YCTHBIX
UIIMCBMEHHBIXTEKCTaX,/1aBaThbII0SICHEHUAIOX Oy PELLICHHUA3aJa41,KOMMEHTUPOBATh
ITOJTYyYEHHBIA PE3yJIbTaT;

B XOJ€ OOCYXJEHHs 3a/aBaThb BOIPOCHI MO CYIIECTBY OOCYXIAae€MOW TEMBI,
npoOJieMbl, pelaeMoi 3aJlauM, BbICKA3bIBaTh WJIEU, HALIEJICHHbIE HA MOMCK pEIICHHUS,
COMOCTAaBIISAITh CBOM CYXICHUS C CYXACHUSIMU JpPYTUX YYaCTHUKOB JHUaiora,
oOHapyXHUBaTh pa3Inuue U CXOACTBO IMO3UIIMMA, B KOPPEKTHOU popMme hopMyaupoBaTh
Pa3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YJbTAaThl PEIICHHsS 3a7aud, OSKCIEPHUMEHTA, MCCIEI0BaHU,
MPOEKTa, CaMOCTOATEIbHO BbIOMpaTh (opMaT BBHICTYIUIGHHS C YYE€TOM 3ajaay
pe3eHTallMi U 0COOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHBIE YHUBEPCAJIbHbIE Y4eOHbIE IeHCTBUS
Camoopranmsamnus:

COCTABJISITHIUIAH, AJITOPUTMPEIICHUA3a]1a4H, BLIOUPATHCIIOCOOPEIICHUSICYIETOM
UMEIOIINXCA PECypCcOB M  COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBAaTH U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C y4€TOM HOBOU MH(OpMAITUH.
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CaMOKOHTPOJIb:

BJIa/ICTh HABBIKAMHU TIO3HABATEIbHOU pedieKcHHd KaK OCO3HAHMS COBEPIIACMBIX
JNEHUCTBUM M MBICIUTENBHBIX IPOLIECCOB, HX PE3YyJIbTaTOB, BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTPOJISI IpoLEecca M pe3ysbTaTa PElIeHMs MaTeMaTU4eCKOU
3aJa4uu;

OpeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IpU pELICHUH 3ajauH,
BHOCUTb KOPPEKTUBBI B JESITEIBHOCTb Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pE3y/ibTaTa LEJIU U YCIOBUAM, OOBACHATH IPUUYMHBI
JTOCTUKEHUSIMIIMHEAOCTHKEHUAPE3YJIbTaTOBAESTENbHOCTH, HAXOAUTHOIINOKY,1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEJIbHOCTD:

[lonumath M UCHOJB30BaTh MpPEUMYIIECTBA KOMAHAHON W WHIUBUAYaTbHON
paboThl IIpU pelIeHUU Y4eOHBIX 3a]ad, NPUHHUMATh II€JIb COBMECTHOM NIE€ATEIbHOCTH,
IJIAaHUPOBATh OPraHM3alMi0 COBMECTHOM paboThl, paclnpeAessaTb BUABI paloT,
JOTOBapUBAaThCS, OOCYX JaTh MpPOLECC M pe3yiapTaT padboThl, 0000LIaTh MHEHUs
HECKOJIbKHX JIFOJCH;

Y4acTBOBaTh B TPYNINOBBIX (hopMax padboThI(00CYy)1eHUs, 0OOMEH MHEHU,
«MO3TOBBICHITY PMBI»HHBIE ), BBITOJIHATHCBOIOYACTHPAOOTHIMKOOPINHUPOBATHCBOU
JEUCTBUA C APYTHMMH WICHAMH KOMaH/bl, OLIEHUBATh KA4€CTBO CBOErO BKJIaJa B OOLIUI
OPOAYKT IO KPUTEPHSIM, CPOPMYIHMPOBAHHBIM YyUaCTHUKAMU B3aUMOJCHCTBHUSL.

IIpeaMeTHbIe pe3yabTaTbhl OCBOCHUM (enepanbHOM paboueld MporpaMMbl IO
MaTeMaTUKe MPEACTaBIEHBI M0 To/1aM 00y4YEHHUS B paMKax OT/EJIbHBIX YYCOHBIX KYpCOB
B COOTBETCTBYIOIIUX pa3feiax HaCTOSIIEH ITPOrPAMMBL.
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OEJAEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'OKYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

HOACHUTEJIBHAA3ZAIINCKA

VYyeOnblil Kypc «Anredpa v Hayajga MaTeMaTHYECKOTO aHANIM3a» SBISETCS OJAHUM
U3 HamboJee 3HAYUMBIX B MPOTpaMME CPEIHEro oOIIero 0Opa3oBaHUs, MOCKOJIbKY, C
OJIHOM CTOpPOHBI, OH O0O€CIeUnBACT HHCTPYMEHTAIbHYIO 0a3y il HM3yYEeHHsS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIpyroil CTOPOHBI, (POPMHUPYET JOTUYECKOE H
abCTpakTHOE MBIIICHHE OOYydYalolUXCsl Ha YPOBHE, HEOOXOIUMOM JJisi OCBOCHUS
uH(OPMATUKU,00111€CTBO3HAHUS, UICTOPUH,CIIOBECHOCTUUIPYTUXIUCIUILIMH. B pamkax
JAHHOTO Y4eOHOro Kypca oOydJaroluecs OBJIAJICBAIOT YHUBEPCAIBHBIM SI3BIKOM
COBPEMEHHOM HayKH, KOTopas (HOpMYyIUPYeT CBOU JOCTIKCHHS B MaTEMaTUYECKOMN
dbopme.

VYueOHsbIll Kypc anreOpbl U Hayall MAaTEMAaTHYECKOTO aHaIN3a 3aKIabIBA€T OCHOBY
JUISL  YCIICITHOTO OBJIAJCHUS] 3aKOHaMH (PU3UKH, XUMHH, OWOJIOTHH, TOHHUMAaHUS
OCHOBHBIX TEHJCHIIMM pa3BUTUA HSKOHOMUKH M OOIIECTBEHHOW >XU3HU, MO3BOJISET
OpPUEHTUPOBATHLCSI B COBPEMEHHBIX IU(MPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIOIb30BaTh WX I JajdbHEHIIero oOpa3oBaHHWS U B IOBCEIHEBHOU
#13HU.OBIaIeHHEa0CTPAKTHBIMUMIIOTMYECKUCTPOTMMUKOHCTPYKIIUSAMHUAITEOPBI u
MaTeMaTU4YeCKOro  aHajdu3a pa3BUBAE€T YMEHHE HAXOJIWUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh MCTUHHOCTb, JIOKA3bIBaTh YTBEPKJICHHUS C TMOMOILIBI0 HHIYKIHU H
paccyxkaaTh  JEAYKTUBHO,  HCIOJIb30BaTh  OOOOIIEHME W  KOHKPETHU3AIIUIO,
abCTparupoBaHKe U aHAJIOTHIO, POPMUPYET KPEATUBHOE U KPUTUUYECKOE MBIIIIJICHUE.

B xozne u3ydenust yueOHoro kypca«Anredpa u Hayajla MaTeMaTHYECKOTO aHAIIA3a
00yYaroIIUECATIONYYat0 THOBBIMOIBITPEIICHUSTIPUKIIATHBIX3a/1a4,CAMOCTOSITEIIBHOTO
NOCTPOCHHUSI MaTEMaTUYECKUX MOJEIEH peanbHbIX CUTyalldid, WHTEpHpeTaun
MOJTYYEHHBIX PEIICHUH, 3HAKOMSITCA ¢ TpUMEpaMU MaTeMaTUYECKUX 3aKOHOMEpPHOCTEN
B IIPUPO/JIE, HAYKE U MUCKYCCTBE, C BBIAAIOIIMMHUCS MATEMATHUYECKUMH OTKPBITUSIMHU UHUX
aBTOpamu.

VYueOHbIll Kypc 001a1aeT BOCIUTATEIbHBIM MOTEHIIMATIOM, KOTOPBIM peain3yeTcs
Kak 4epe3 Yy4yeOHBbI MaTepuan, CIOCOOCTBYIOMUM (DOPMUPOBAHHIO HAYYHOTO
MHUPOBO33pEHHUs, TaK U uepe3 chenuPuky ydeOHOM AesATeTbHOCTH, Tpedyromen
MPOAOIKUTETbHOMKOHIIEHTPAIMMBHUMAHHUSI,CAMOCTOSI TEIbHOCTH,aKKYPATHOCTH u
OTBETCTBEHHOCTH 32 MOJYyUYCHHBIN pe3yJIbTar.

B ocHoBe Meroauku oOydeHusi ainreOpe M HavajiaM MaTEMaTUYeCKOro aHaiu3a
JISKUT NEATSIIbHOCTHBIA MPUHITUATT OOYUICHHUS.

B crtpykrype yueOHOro Kypca «Anredpa M Hayajsa MaTEMaTHYECKOTO aHAIU3a»
BBIJICJICHBI CJICIYIONINE COIePKATEITHHO-METOANYECKUE JIMHUM:«UKUCITa U BBIYUCTICHUS,
«Dynknuu u rpadukn», «YpaBHEHHUS W HEpaBeHCTBa», «Hauama maTemaTudeckoro
aHanu3a»,«MHOXKeCcTBauIoruka. BceoCHOBHbIECOIEPKATETLHO-METOIMUECKUE
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JUHUHM U3YYalOTCsl HA MPOTSXKEHUU JBYX JIET OOy4YEHHsS] Ha YPOBHE CPETHEro OOIIero
o0Opa3oBaHMsl, €ECTECTBEHHO JOIOJHSASA JIPYr Apyra U MOCTEHNEHHO HACHIAsACh HOBBIMU
TEMaMU U pasjenamu. J[aHHBIM yuyeOHBIH Kypc SIBISE€TCS MHTETPATUBHBIM, MTOCKOJIBKY
0o0beUHSET B c€0€ COAEPKAHUE HECKOJBKMX MAaT€MATHYECKHX AUCLUIUIMH, TAKHX KaK
anredpa, TPUrOHOMETPUS,MaTEMaTUUECKUHaHAIN3, TEOPUSIMHOKECTB,MaTEMATUYECKAs
noruka u apyrue. [lo Mepe Toro kak oOyyaroniuecsi OBJIaA€BalOT Bce Oosiee MIMPOKUM
MaTeMaTHYeCKUM  amnmapaToM, Yy HHUX  [OCIEJOBAaTeNbHO  (GopMuUpyeTcs U
COBEpUIEHCTBYETCS YMEHUE CTPOUTh MATEMATHUUYECKYI0 MOJENb PEalbHOM CUTyaluH,
NPUMEHSTh 3HaHUS, TOJYYCHHBIE MPH H3YYCHHH Y4YeOHOTO Kypca, IS pElIeHUs
CaMOCTOSITENIBHO  COPMYJMPOBAHHOM  MaTeMaTW4YecKOM  3ajaud, a  3aTeM
VMHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenpHO-METOAMYECKAs JIMHUA «YHClla M BBIUMCICHUS» 3aBEPIIACT
(opMupOBaHHE HAaBBIKOB HCIIOJIb30BAHUS JCHCTBUTENBHBIX YHCEI, KOTOpPOE OBLIO
HayaTo Ha YpPOBHE OCHOBHOro oOmiero oOpaszoBanus. Ha ypoBHe cpeaHero ooOiiero
oOpa3oBaHMsl 0co00€ BHUMaHHE yaenseTcss (OPMUPOBAHUIO HABBIKOB PallMOHAIbHbBIX
BBIUMCJICHUM, BKIIIOYAIOIIMX B CE€0Sl MCIIOJNBb30BAHHME PA3NUYHBIX (POpPM 3amMcu 4ucia,
YMEHUE JeJlaTh NPUKUAKY, BBIOJHATh MPUOIMKEHHBIE BBIYUCICHHS, OLEHUBATH
YUCJIOBBIE BBIpAXEHMs, pabOTaTh C MAaTeMaTHYECKUMH KOHCTaHTaMH. MHOecTBa
HaTypajbHbIX, UENbIX, PAUUOHAIBHBIX W JACHCTBUTEIBHBIX YHCEN JOMOJHSIOTCS
MHO>KECTBOM KOMIUIEKCHBIX 4HCENl. B KaXJI0M M3 3THX MHOXXECTB PacCMATPUBAOTCS
CBOMCTBEHHbIE €My CHEIU(pHUUECKHE 3aJaud M OIlepaluu: JeJICHUE Haleo,
ONEpUPOBAaHUE OCTATKAMU Ha MHOXECTBE LEJbIX YHCEN, OCOoOble CBOICTBa
palloOHaJIbHBIX M HPPALMOHAIBHBIX YHUCEN, apu(METHYECKHE OIlepaluu, a TaKkKe
U3BJICUCHUE KOPHS HATypajdbHOM CTENEHHM Ha MHOXKECTBE KOMIUIEKCHBIX YHUCEN.
brnaronapss mocnenoBaTeIbHOMY pACIIMPEHUI0 Kpyra MCHOJb3YEMBIX YHCENl U
3HAKOMCTBY C BO3MOXXHOCTSMHM WX HIPUMEHEHUS Ui PELIEHUs pa3IM4yHbIX 3adad
(opmMHpyeTCApeCTaBIEHUE0EAMHCTBEMAaTEMATUKMKAKHAYKUUEEPOIUBIIOCTPOCHUUMO
nenelpearbHOrOMHUPa, IIMPOKOUCTIONB3YIOTCSI0000IEHNE U KOHKPETU3alHsL.

JInnus«YpaBHEHUS! U HEPABEHCTBA»PEAIN3YETCA Ha MPOTSHKEHUU BCEro 00y4YeHus
Ha YPOBHE CpeJHero oo1iero o0pa3oBaHus, MNOCKOJbKY B KaxaoM paszaeine [IporpaMmMbl
OPEeIyCMOTPEHO pEIIeHHE COOTBETCTBYIOLIMX 3ajad. B pesynbrare oOydaromuecs
OBJIAJICBAIOT PA3JIMYHBIMU METOAAMHU PEIICHUS paldOHAIbHBIX, HPPALMUOHAIBHBIX,
NOKa3aTeNbHbIX,JIOrapu(PMUUECKUXUTPUTOHOMETPUUECKUXYPABHEHUI,HEPABEHCTB U
CUCTEM, a TaKXKe 3aJad, coaepXkammx napamerpbl. llomydeHHbIE yMEHMS ILHPOKO
UCIIOJIB3YIOTCSl MPU UCCIEA0BAHUM (DYHKIMI ¢ TOMOIIBIO MPOU3BOJHOM, IPU PEIICHUU
MPUKIAIHBIX 3a7a4 U 3a7ad Ha HAXOXKJEHUE HAUOOJBUIMX UM HAMMEHbBIIUX 3HAUCHUUN
¢ynkuuu. JlaHHas conep:kaTelbHasl JUHUS BKIIOYAeT B ce0si Takxke (popmMupoBaHue
YMEHHI BBINOJHATH pacuyeTbl Mo (opmynaMm, mnpeoOpa3oBaHMsl pPalUOHAIBHBIX,
UPPALMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKkKe BbIPAKEHU,
coJiepKalluX CTeneHu u gorapudmel. biaronaps nuzydeHuro anreOpandeckoro
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MaTepuaga MPOUCXOAUT JalbHEWIEe pPa3BUTHE AJTOPUTMHUYECKOTO M aOCTPAKTHOTO
MBILUIEHUA00ydaromuxcsl,pOpMUPYIOTCAHABBIKUIEAYKTHUBHBIXPACCY K ACHUM,pabOThl €
CUMBOJIBHBIMHM (pOpMaMHM, MPEICTaBICHUSI 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BUJE
paBEeHCTB W HepaBeHCTB. AnreOpa mnpesiaractT >(QQEeKTUBHbIE HHCTPYMEHTHI IS
pElIEeHUs] NMPAKTUYECKUX M E€CTECTBEHHO-HAYUHBIX 3a]ay, HaIJIAJHO JAEMOHCTPUPYET
CBOM BO3MOXXHOCTH Kak SI3bIKa HAYKH.

ConepxarenbHo-MeTOoaMueckass  JuHUA ~ «DyHKmuM U rpaduKu»  TECHO
neperieTaeTcs ¢ APYrUMU JMHUSIMH Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3aja€T  IOCJIENOBAaTEeIbHOCTh  M3Y4YeHHMs  Marepuana. V3ydyeHue  CTENEeHHOH,
MOKa3aTeIbHON,I0rapu(MUIECKOMUTPUT OHOMETPHUUECKUX (D YHKITU N, IXCBONCTB U
rpauKoB ,CIIONB30BaHUE (PYHKITHH JIJIs pEIIeHHs 3a/1a4 U3 IPYTUX yueOHBIX
IPEIMETOB U PEAIbHOM JKM3HU TECHO CBA3aHO KaK C MaTeMaTUYECKUM aHaJIU30M, TaK U
C pellIEHNEM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM O0JbII0€ BHUMAHUE YAEISIETCS
(opMUPOBaHNIOYMEHUSABBIPAKATHPOPMYITAMU3aBUCUMOCTUMEK Y Pa3TNIHBIMUBEINYU
HaMU,UCCIEA0BATHIIONYyYEeHHbIE() YHKIIMH,CTPOUThbUXTpaduku. Marepuan 3Toi
coJiep KaTeIbHOM JTMHUYU HAlEJIeH Ha Pa3BUTHE YMEHUI U HaBBIKOB, IMO3BOJISIOIINX
BbIpaXKaTh 3aBUCUMOCTU MEX/ly BEJINYMHAMU B Pa3IMYHON (popMe: aHAITUTUIECKOM,
rpaduueckoil u cnoBecHOM. Ero nyuenue crnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBILIEHUS,CITIOCOOHOCTUKOOOOIIEHNFOUKOHKPETU3all MU, UCTI0Ib30BaHUOAHAIOT UH.

ConepxarenpHass JmHUA «Havana wmareMaTWyeckoro aHaimusa» I03BOJISAET
CYLLIECTBEHHO pAaCIIUPUTh KPYyr KaK MaTEeMaTUYeCKHX, TaK M MPUKIAAHBIX 3a/ad,
JOCTYMHBIX 00YYarOIMIMMCsl, TaK KaK Y HUX MOSIBJISIETCSI BO3MOXHOCTh CTPOUTh IpapuKu
CJIOKHBIX (DYHKIIMH, ONIpEAeNsITh UX HaUOOIbIINE U HAUMEHBIIINE 3HAYEHUS, BBIUUCIISATh
wiomaau GUryp u o0beMbl Tel, HaXOAUTh CKOPOCTH U YCKOpEHHUs Ipoueccos. J(aHHas
COJZIepKaTENbHASUIMHUSIOTKPBIBAETHOBBIEBO3MOXXHOCTUIIOCTPOCHUSIMATEMATHYECKHUX
MoeliepeanbHbIXCUTYAIN,I03BOJISIETHAXOAUThHAMITY YILI€ePEIEHUEBITPUKIIATHBIX, BT
OMYHCIIECOIMATIBHO-9)KOHOMUYECKHMX,3a]a4aX . 3HAKOMCTBO C OCHOBAMH
MaTeMaTUYECKOr0 aHajiu3a CHOCOOCTBYET pa3BUTUIO aOCTpakTHOTO, (opMaIbHO-
JIOTUYECKOTO M KPEATHMBHOIO MBIIIIEHUS, (OPMUPOBAHUIO YMEHUN pacro3HaBaTh
NpOSIBJICHUS] 3aKOHOB MAaTE€MaTUKU B HayKe, TEXHHKe U HcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIMXCS PE3yJIbTaTax, MOJYUYEHHBIX B XOJ€ Pa3BUTHUS MaTEeMaTHUKU Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenbHO-MeTOINYECKas JTUHUA «MHOMXKECTBA U JIOTUKa» BKIIIOYAET B ceOs
AJIEMEHTBI TEOPUH MHOXKECTB U MaTEMATUYECKOM JIOTUKU. TeopeTuKo-MHOKECTBEHHBIE
MIPEACTABICHNUS] NPOHU3BIBAIOT BECh KypC IIKOJBHOM MAaTEMaTUKH M IPEJIararT
HanOoJiee YHHMBEPCAIbHBINA S3bIK, OOBEIMHSIONIMI BCE pa3fesibl MaTEeMaTUKU U €€
MIPUIIOKEHUI,0HUCBA3BIBAIOTPA3HbIEMATEMATUUECKNE AU CUMIIMHBIMUXITPUIIOKEHUS B
eanHoe 1enoe. BaxHO JaTh BO3MOXKHOCTH OOy4aroumiemMycsi MOHHUMAaTh TEOPETHUKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHOW MATEeMAaTHKU U MCHOJIb30BATh €0 JUIsl BEIPAKEHUS
CBOMX MbICiIEH. JIpyrMM BaXHBIM NPHU3HAKOM MAaTEMaTUKH KAaK HAyKH CIEAyeT
NPU3HATH CBOMCTBEHHYIO €l CTPOroCTh 0OOCHOBAHUH U ClIeJOBaHUE
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ONpE/ICICHHBIM MpPaBUIaM MOCTPOCHUS JOKA3aTEIbCTB. 3HAKOMCTBO C 3JIEMEHTaMHU
MaTEMaTUYECKOM  JIOTUKHM  CIOCOOCTBYET  Pa3BUTHIO  JIOTMYECKOTO  MBILIUICHUS
oOydJaronuxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYXKIEHHUS HAa OCHOBE JIOTMYECKHX
npaBuj, GOPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUSI.

B yue6HOM Kypce «Anrebpa v Havajna MaTeMaTUYeCKOro aHaJIn3ay MPUCYTCTBYIOT
OCHOBbI MAaTEeMaTH4YECKOr0 MOJCIMPOBAHUS, KOTOPBHIE MPU3BAHBI CIIOCOOCTBOBATH
(GbOpMHPOBAHUIO HABHIKOB TMOCTPOCHHS MOJCICH pPEabHBIX CUTYaIlUid, WCCIICIOBAHUS
ATUX MOJENIe C TMOMONIbI0 amnmapara aiareOpbl M MaTeMaTHYecKoro aHalu3a,
HMHTEPIPETALMUIIONYYEHHBIXPE3yIbTaTOB. Takre3a1aH U BINICTEHbIBKAXKIBII N3
pa3lieJIoB  IPOrpaMMbl, IOCKOJIbKY BECh MaTepHall y4eOHOro Kypca IIHUPOKO
UCTIONB3YeTCsl ISl  pElIeHUsT MNPUKIAAHBIX 3adad. [lpu peleHun peasibHbIX
MPAKTUYECKUX 3aJlay 00Oydaroluecs: pa3BUBAaOT HAOII01aTeIbHOCTh, YMEHUE HAXO/IUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsi, HCIOJNB30BAaTh AaHAJIOTHIO, 0000maTh U
KOHKPETU3UPOBaTh Mpoodsiemy. JlesTeabHOCTh MO0 (OPMUPOBAHUIO HABBIKOB PEIICHUS
IPUKJIAHBIX33/]Ta40PTaHU3YETCABIPOIIECCEU3YUCHUBCEXTEMYUEOHOTOKYpCca
«Anre0Opa 1 Hauajga MaTeMaTHYECKOT0 aHAJIA3ay.

OO611ee 4ynciio 4acoB, peKOMEHIOBAHHBIX JIJI M3Y4YEHHUs y4eOHOro Kypca«Anredopa
M Havaja MareMaTH4ecKoro aHaiau3a»,—2724aca:BlOxmacce—1364acoB(4uaca B
Hezeno), B 11 kinacce — 136 yacoB (4 yaca B HEJIEINIO).

Bo3MoxHaKOppPEKTHPOBKAOOIIIETOUNCIAYaCcOB,PEKOMEHI0BAHHBIXIJITU3YYCHUS
y4eOHOTrO Kypca ,C Y4eTOM HMHAUBUIYATBHOTO TMOAXO0Ja 00pa30BaTEIbHBIX
OpraHu3alyii K yriayoJICHHOMY U3YyUYE€HUIO alireOphl U Hauall MaTeMaTUYECKOro aHaiu3a,
B paMKaxX COOJIOJIEHUS] TUTMEHWYECKUX HOPMATHUBOB K HEJEIbHOW 00pa3oBaTeIbLHOM
Harpyske.

COAEP KAHUEOBYYEHUA
10 KUIACC

YucJia 1 BBIYUCTICHUA

Pammmonansupie uyncina. OOBIKHOBEHHBIE U JCCATUYHBIE JPOOU, TMPOIEHTHI,
OeckoHeuHbIe nepuoandeckue apoou. [Ipumenenre npooOeit U MPOIEHTOB IS PEIICHUS
IPUKJIAAHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIC 3HAHUN U PEAIbHOMN KU3HMU.

JlenicTBuTenbHbIE  4YMClia.  PanuoHallbHbIE W UPpAlMOHAIBHBIC  YHCIIA.
Apudmernueckue onepainuu ¢ JeHCTBUTEIBHBIMU YncIaMi. MoIysIb IEUCTBUTEILHOTO
gucia U ero cBoicTa. [IpubnmkeHHbIe BEIYUCICHUS, TTpaBUjia OKPYTIICHUS, IPUKUIKA
Y OLICHKA PE3yJIbTaTa BEIYMCIICHHM.

Crenenb ¢ 1enbIM okasareiaeM. bunom HrroTtona. Mcronb3oBaHue MOAXOAAIIECH
dbopMbl  3amMcU  JEUCTBUTEIBHBIX YHCENT JUIsl PEIICHUS MPAKTUYECKUX 3aJad MU
MPECTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTYPAIbHON CTEIIEHU €ro CBOMCTRBA.

CreneHb C palMOHAIBHBIM TIOKA3aTE€IEM MW €€ CBOWCTBA, CTENEHb C
JICMCTBUTEIILHBIM ITOKA3aTEJICM.
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Jlorapugpm uymcna. CpoiictBa Jnorapudma. JlecsiTuuHble U  HaATypalbHbIC
JOTapU(PMBI.

CuHyCc, KOCHMHYC, TaHI€HC, KOTAaHI'€HC YHCIIOBOIO aprymMeHTa. ApKCHUHYC,
apKKOCHUHYC M apKTAaHIE€HC YUCJIOBOTO apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxaecTBa ¥ TOXJIECTBEHHbIE NMPe0Opa3oBaHMs. Y paBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCUNIBHBIE ypaBHEHMSI W  ypaBHEHHUS-CIEACTBUA. HepaBeHCTBO, peuieHue
HEPABEHCTBA.

OCHOBHBIEMETOIBIPEIIEHUALIETBIXUPOOHO-
PalMOHAIBHBIXYPAaBHEHUMMHEPABEHCTB. MHOTOUJIEHBIOTOJHOMIIEPEMEHHOM. J{eTeHneMH
OrowieHa Ha MHOTOWIEH ¢ ocTartkoM. Teopema be3y. MHOrouieHsl C LEJIBIMU
kod(ppunnentamu. Teopema Buera.

[IpeoOpa3zoBaHus UNCIOBBIX BBIPAKEHUMN, COIEPKAIINX CTEIIEHN U KOPHHU.

Nppaunonaneueie ypaBHeHUs. OCHOBHBIE METOAbl PEUICHUS HPPALUOHAIBHBIX
YpaBHECHUM.

ITokazarenbHble ypaBHEHHS. (OCHOBHBIE METOAbl PELICHUS IOKAa3aTENbHBIX
YpaBHEHU.

[IpeoOpazoBaHue BeIpaKEHUH, COJEPIKAIINX JIOTAPU(MBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METObI PELICHUS JIOTApU(DMHUUECKUX
YpaBHEHUM.

OcHoBHBIE TpUrOHOMETpUYeckue Gopmysbl. [IpeoOpazoBaHe TPUTOHOMETPUUECKIX
BBIpaXCHUU. PelieHne TpUroHOMETpUYECKUX YPABHEHU .

Pemenue cucrem TMHENHBIX ypaBHEHNN. MaTpuiia CUCTEMBI JINHEWHBIX YPAaBHEHUMU.
Onpenenurenb MaTpUIBl 2X2, €ro reOMETPUYECKUN CMBICI U CBOMCTBA, BBIUUCICHUE
€ro 3HA4YE€HUs, NPUMEHEHUE OMNPEACIUTENS [JIs PEIICHUS CUCTEMbl JIMHEHHBIX
ypaBHEHUM. Pelienne npukIiIaiHbixX 3a/1a4 ¢ MOMOIIBI0 CUCTEMBI JUHEUHBIX YPABHEHUN.
HccnenoBanne nmocTpOEHHOW MOJENH C TIOMOILIBI MAaTPULL U OITPEACIIUTENEH.

[ToctpoeHne wmaremMaTUYECKUX MOJEIEH PpPEaJbHOW CHUTyallud C IOMOIIBIO
YpaBHEHUW W HEpPaBeHCTB. [IpuMeHeHHE ypaBHEHHWN W HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3aJ1a4 U3 Pa3IMuHbIX 00JIaCTe HAYKU U PEabHOM KU3HU.

DOyHKUUM U TPaPUKH

OyHkuUsA, cnocodbl 3agaHus  QyHKIuU. B3auMHO o0OpaTHble  QYHKIUU.
Kommozumus gyskiuii. ['paduk pyHknmm. neMeHTapHbie TpeoOpa3oBaHus rpadukoB
(byHKITHIA.

OObnacTe ompeneneHUss U MHOXKECTBO 3HaueHWd (ynkuuu. Hynu ¢yHkuum.
[IpomexyTku 3HaKomocTtostHCTBa. YUeTHble M HeueTHble (QyHkuuu. Ilepuogmueckue
¢yakuuu. [IpomMexyTKM MOHOTOHHOCTH (yHKIMH. MakCUMyMbl W MHUHUMYMBbI
dbynkiuu. Hanbosnbiee 1 HauMeHbllee 3HaueHus PyHKIIMU Ha TPOMEXKYTKE.

Jluneitnasi, KBagpaTU4Has ¥ JPOOHO-IMHEWHAs (QYHKIUU. DJIEeMEHTapHOE
HCCJIEIOBAaHUE U TOCTPOCHUE UX IPAPUKOB.
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CrenenHass (QyHKIMsS C HaTypaJbHBIM U IENbIM TMoOKa3ateneMm. Ee cBoiicTBa
urpadpuk.CoiicTBaurpa@uKKOPHIN-0MCTEIEHUKaK(PYHKITTHOOPAaTHOMCTEIEHN C
HATypaJIbHBIM MOKa3aTeeM.

[Toxa3zaTenpHast u Jorapudmuyeckas GyHKIUHU, UX CBOMCTBA U TpaduKu.
Hcnonp3oBanue rpagukoB GYHKIUHA U1 pelieHUs ypaBHEHUH.

Tpuronomerpudeckasi OKpyHOCTb, OTPECIIEHUE TPUTOHOMETPUUIECKUX (QYHKITHI
YHCIIOBOTO apryMEeHTa.

OyHKIMOHANBHBIE 3aBUCUMOCTH B pEaJIbHBIX Mpolieccax U siBaeHusX. ['paduku
peanbHBIX 3aBHCUMOCTEH.

Hayana mareMaTH4ecKoOro aHajiusa

[TocnenoBarenbHOCTH, C€MOCOOBI  3aJaHusl  MOcCJIenoBaTeNlbHOCTEH. Meton
MaTeMaTU4eCKOM MHIYKIUU. MOHOTOHHBIE U OIPaHUYEHHBIE ITOCIEAOBATEIBLHOCTH.
HcTopust BO3HUKHOBEHHUS! MATEMATUYECKOTO aHaIN3a Kak aHajan3a 0ECKOHEYHO MaJIbIX.

ApudmeTrnueckas U TreoMeTpuyeckas INporpeccuu. beckoHeuHo yObIBaroIas
reoMerpuueckas mnporpeccusd. Cymma OECKOHEUHO YOBIBalOIIEH T'€OMETPUYECKON
nporpeccuy. JIMHEWHBIM W AKCIMOHEHUHAIBbHBIA pocT. Yucno e. dopmyiia CIOKHBIX
IpoLeHTOB. M cnonp30BaHue NMPOrpPeECCUN Il PELICHUS PEabHbIX 3a7a4 IIPUKIIAJHOIO
Xapakrepa.

HenpepriBable (QyHKIIMU U UX cBOoMcTBA. Touku paspbiBa. ACUMHOTOTHI rpadUKOB
¢bynkuuid. CpoiicTBa (GYHKUMIA HENPEpPhIBHBIX Ha OTpe3ke. MeToJ HHTEepBaJIOB
uisipereHusiHepaBeHcTB. [ [puMeHeHnecBOMCTBHENPEPBIBHBIX PYHKIIMIIApEICHUS
3a/1ad4.

IlepBass u BTOpas mpou3BoAHbIE (QyHKIMH. OnpeneneHue, reoOMETpUYEecKUil u
(u3HUECKUil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeIbHON K Tpa@uKy PyHKIUU.

[IpousBoanbie 3neMeHTapHbIX (GyHKUMNA. [Ipow3BogHasi CymMMmbl, MPOU3BENCHUS,
YaCTHOTO ¥ KOMITO3ULIUU (QYHKIHUI.

MHoskecTBa JIOTHKA

MHo0:xeCcTBO, ONIePALUH U

HaJl MHOKECTBAMM M MX cBoOMCTBa. Jlmarpammel Ounepa— Benna. Ilpumenenune
TEOPETUKO-MHOKECTBEHHOTO aIlapara JJisi OlMCaHus peajbHbIX IIPOLIECCOB U SBJICHUH,
IpU PELICHUH 3a7a4 U3 APYTuxX y4eOHbIX IPEIMETOB.

OnpeneneHue, TeOpeMa, CBOWMCTBO MaTEMaTUYECKOro OOBEKTa, CJEACTBHE,
JI0OKa3aTeIbCTBO, PABHOCUJIBHBIC YPABHEHUS.

11KJIACC

Yucia v BIYMCICHUS
Harypanbhubie u nienbie uncina. [I[puMeHeHne Npru3HakoB JICTMMOCTH LEJIBIX YUCEIT,
HauOobIMi o0mumit nenurens(naiee — HOJl) u HaumeHnbliiee o01iee kpaTHoe(nanee —
HOK),octaTkoBniomoay:mto,anropurMaEBKIMa IsIpelIeHUsI3a/1a4BIEIbIX UM CIIaX.
KommiekcHble yncna. AnreOpanueckasi 1 TPUTOHOMETpUUecKas popMbl 3aITUCH

KOMIIJIECKCHOI'O 4YuCJIa. ApI/I(l)MCTI/ILIeCKI/IC oncpanmv C KOMIUICKCHBIMU YHCJIaMH.
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N300pakeHre KOMIUJIEKCHBIX YHCeNl Ha KOOpAMHATHOHU 1mockocTH. Dopmyna Myaspa.
Kopnu n-oiicrenenu 13 KOMIUIEKCHOTO uKcia. [[puMeHeHrne KOMIUIIEKCHBIX YUCET
TSI petieHust GU3NIECKUX ¥ TeOMETPUUSCKHX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA

CucreMa U COBOKYIMHOCTh YpaBHEHUI W HEPABEHCTB .PaBHOCHIIbHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUS. PABHOCHIIBHBIE HEPABEHCTBA.

OTOOPKOPHEUTPUTOHOMETPUUECKUXYPABHEHUHCITOMOIIBIOTPUTOHOMETPUYECKOM
OKPYKHOCTH. PenieHue TpuroHoMeTpru4eCKUX HEPABEHCTB.

OcHOBHBIE  METOABI  PEIICHUS IMOKA3aTCIbHBIX W  JIOTApUPMUICCKUX

HepaBeHCTB. OCHOBHBIE METO/IbI PEIICHUSI UPPALMOHATbHBIX HEPABEHCTB.

OcHOBHBIE METOABI PEIIEHUST CUCTEM M COBOKYIIHOCTEM palMOHAJIbHBIX,
HppanMoHaIbHbIX, IOKA3aTEJIbHBIX U JOTApU(PMUUYECKUX YPABHECHUI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMH.

[IpumeHeHne ypaBHEHHI, CHCTEM M HEPABEHCTB K PEIICHUI0O MAaTEMaTHYECKHUX
3alady U 3a7a4 U3 PA3IMYHBIX O0JACTEel HAayKu W PealbHOM >KU3HU, UHTEPIpETAIUs
IIOJIyYE€HHBIX PE3YJIbTATOB.

DOyHKUUM U TPaPUKH

['padukxomnozunmudynkmii. [ eomMmerprueckneodpa3blypaBHEHUHUHEPABEHCTB  Ha
KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpuyeckue QPyHKIIUU, UX CBOMCTBA U IPpa(UKH.

['paduueckue MeTobl pellieHus ypaBHEHU U HEPaBEHCTB. ['paduyeckrue MeToIbl
peleHns 3a1a4 ¢ mapameTpaMu.

Ucnonb3oBanue rtpadukoB GyHKIUNA 718 KMCCIENOBaHUS MPOLECCOB U
3aBUCHUMOCTEH, KOTOpbIE BO3HHMKAIOT MpPH PpEHICHUH 3a7ad U3 JAPYIUX Y4eOHBIX
IIPEIAMETOB U PEAIbHOM KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaIM3a

[IpuMeHeHre NpPOM3BOJHON K HCCIEAOBAHUIO (YHKUMHA HAa MOHOTOHHOCTh H
skcTpeMyMmbl. Haxoknenne HauOONbIIEr0o M HAaUMEHBIIEro 3HAYCHHH HENpPephIBHOM
(YyHKLIHU Ha OTPE3KE.

[IpuMeHeHrne TPOM3BOJHOM I HAXOXKICHHUS HAWIY4ylIero peleHus B
PUKJIATHBIX
3a/1a4ax, I 0NpeIeIeHUsICKOPOCTUIY CKOPEHUATIPOIIecca,3aJaHHOr0(hOpMyI0MHIIN
rpaduxomM.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO  MepBooOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna HaxoX1eHUs TepBOOOPA3HBIX.

HNuterpan. I'eoMeTpudeckuil CMBICI HHTETpasia. BbelYMCIEHHE ONpPEneNeHHOTrO
uHTerpana no gopmyne Hetorona—Jleitouuiia.

[IpuMeHeHre MHTErpana AJig HaXOXKICHUS TUIOIIAIeH MIIOCKUX (Uryp U 00BbeMOB
r€OMETPUYECKUX TEJL.

[Ipumepsr  pemenuit  auddepeHuanbHbIX  ypaBHEHUH. MaTtemaTH4ecKoe
MOJIETTUPOBAHUE PEATbHBIX MPOLIECCOB C MOMOIIBI0 TU((HEepeHIINATbHBIX YPaBHEHHI.
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HPEAMETHBIEPE3YJIBTATDHI

KxoniyoOyuenusaBl0kiaacceo0ydaromuicsInonyduTcae AyomuenpeMeTHbIE
pe3yNbTaThl MO OTAEIBHBIM TeMaM (enepanbHO paboueit mporpaMmbl y4eOHOTO Kypca
«Anre0Opa 1 Hayajla MaTeMaTUYECKOTO aHATIN3ay:

Yucja 1 BLIYUCIEHUA:

CBOOOJHO OIEPUPOBATh MMOHATHSMU: PAIUOHAIBHOE YHCIIO, OCCKOHEUYHAs
MEPUOANYECKASIAPOOD, TPOIIEHTHI, UPPALIMOHAIBHOCUHCIIO,MHOKECTBAPAIIMOHAIIBHBIX U
JNEUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIIBHOTO YHCIIA;

MPUMEHSITh JpOoOU U MPOIEHTHI JIJIsi PEIICHHS MPUKIAJHBIX 3a7a4 U3 Pa3InyHbIX
OTpacJIe 3HAHUW U PEAIbHOU KU3HU;

IPUMEHSITh NPUOJMIKEHHBIC BBIYUCICHUSA, IpaBWJIa OKPYTJEHUs, NPUKUAKY H
OLICHKY p€3yJbTaTa BEIYHCIICHU;

CBOOO/IHO OMEPUPOBATH MOHATHEM: CTENEHD C LIEJIbIM MOKa3aTeIeM, UCTIOIb30BaTh
MOAXOAIYI0O(POPMY3aTUCHIEUCTBUTEIbHBIX UM CEIIPCIICHUSTIPAKTUUECKUX3a/lad U
MIPEJCTABJICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATh IMOHATHEM: apUOMETHUYCCKUA KOPEHb HaATypaJIbHOM
CTCIICHU;

CBOOO/JIHO OMNEpUPOBATh MOHATUEM: CTENEHb C PAlMOHAJIBHBIM TOKA3aTeNeM;

CBOOOTHOOTIEPUPOBATHIIOHATUSIMU :JIOTapru(PMUKCIIa, IeCATUIHBICHHATYPAJIbHBIC
JorapuQmsl;

CBOOOJIHO ONEPUPOBATH TMOHATHAMHU: CHHYC, KOCHHYC, TaHI€HC, KOTAaHICHC
YHUCIJIOBOTO apryMEHTA;

OINEpUPOBATh TOHATHUAMU: APKCUHYC, APKKOCMHYC W AapPKTAHT€HC YHCJIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH TMOHATUSAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHECHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

MPUMEHATh  Pa3MYHble METOAbl PEHICHUS  PALMOHAIBHBIX U JIpOOHO-
PAlMOHAIIBHBIX YPABHEHUM, TIPUMEHITh METOJ UHTEPBAJIOB ISl PELLIEHUS] HEPABEHCTB;

CBOOOZHO OIEpUpPOBaTh MOHSATUSMHU: MHOIOWIEH OT OJHOH IepeMEeHHOH,
MHOTOWIEH C ILEJbIMU KOd(pPUIMEeHTaMu, KOPHU MHOTOWIECHA, MPUMEHATH JI€JICHUE
MHOI'OYJIEHa HA MHOTOWIEH C OCTAaTKOM, TeopeMy be3dy u teopemy Buera s pemenus
3a1ay;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMU: CHCTEMa JMHEHHBIX YpPaBHEHUM, MaTpHIIA,
ONPENEIIUTENIb MATPULIBI 2 X 2 U €r0 TEOMETPUUECKUN CMBICT, UCTOJIb30BATh CBOWMCTBA
ONpPEeNeIUTENA2 X 2 IIIABbIYNCICHUSIET03HAYEHU S, IPUMEHSATHOIIPEAETUTETN JUISL
pELIEHNsT CHUCTEMBI JIMHEMHBIX YPAaBHEHUH, MOJEIUPOBATh pPEANbHBIE CHUTYallUU C
IIOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHHI, HCCIENOBAaTh MOCTPOEHHBIE MOJEIU C
MIOMOILBIO MAaTPULL U ONPEICIIUTENEH, MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT;

MCIIOJIh30BaTh CBOMCTBA JEHCTBUN C KOPHSIMU TSI Pe0Opa30BaHUs BhIPAXKEHHIA,
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BBITIOJHATh MPeoOpa3oBaHUsl YHUCIOBBIX BBIPAKEHUN, COJAEPKAIIMX CTENEHH C
pPalMOHAIIBHBIM [T0KA3aTEeIIEM;

MCIIOJIb30BaTh CBOWCTBA JIOTapU(MOB ISl MPeoOpa3oBaHUs JIOTapu(PMUUECKUX
BBIPAKCHUM;

CBOOOZIHO OMEpUPOBATH MOHATHSIMH :HppallOHANbHBIE, TOKa3aTelbHbIE H
jgorapuMuUEcKue ypaBHEHHsS, HAXOIUTh UX PEHICHHS C MOMOINBIO PaBHOCHIBHBIX
IIEPEXO0/I0B WIIA OCYIIECTBIISS IPOBEPKY KOPHEMN;

NPUMEHSTh OCHOBHBIE TPUTOHOMETpUUYECKHE (OPMYJBl i TpeoOpa3oBaHuUs
TPUTOHOMETPUYECKUX BBIPAKCHUN;

CBOOOJIHO OINEPUPOBATH MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE, MPUMEHSITh
HeoOXonuMble (OPMYJbl JJIi PEIICHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YPaBHEHU;

MOJEJIUPOBATh peabHbIE CUTYallMH HA SI3bIKE areOpbl, COCTABIISITh BBIPAXKEHMUS,
YPaBHEHMS,HEPABEHCTBAIIOYCIOBUI03a1a4H, UCCIEA0BATHIIOCTPOEHHBIEMO TN c
UCIIOJIb30BAaHUEM ammapara anreOpsl.

DOyHKUUM U TPaPuKu:

CBOOOJHO OINEpUPOBaTh MNOHATHUSAMHU: (PYHKIUSA, CIOCOOBI 3aJaHus (PYHKUUH,
B3aMMHO OOpaTHbIe (DYHKIIMH, KOMMO3UIIMA (PYHKIUH, Tpaduk (QyHKIINH, BBIIOIHATH
aJIeMEeHTapHbIE IPeoO0pa3zoBaHusl rpa@uKoB (HYHKIIHIA;

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: 00JIaCTh ONPEACTICHUS U MHOXECTBO 3HAUCHUI
byHKIIMA, HYyTW QYHKINH, TPOMEXKYTKH 3HAKOITOCTOSTHCTBA,;

CBOOOJHO  OMEpUpPOBATh  MOHATHUAMM: YETHbIE M  HEYETHbIE  (PYHKIUH,
MePUOINYECKUEPYHKITUN, TPOMEKYTKUMOHOTOHHOCTU () YHKITUH,MaKCUMYMBIIMUHUMYM
BIQYHKITUU,HANOOJbIIICEMHANMEHbIIIEE3HAUCHUEPYHKITUU HA TIPOMEKYTKE;

CBOOOJTHO OMNEPUPOBATH TOHSTHAMU: CTETEHHAas (YHKIUS C HATypajdbHBIM U
[EeNBIM TIOKa3zaTeneM, rpaduk CTeneHHOW (YHKIMKW C HaTypaJbHBIM U IEJIBIM
nmokasareneM, Trpaduk KOpHS n-oil CTeNeHW Kak (YHKIIMH OOpaTHOW CTENEHU C
HATypaJbHBIM TIOKa3aTelIeM;

OTIEPUPOBATHITOHATUIMU  TIMHEHHAS, KBAPATUIHASIUIPOOHO - TMHEHHAS ) YHKIIUH,
BBITIOJTHATH 2JIEMEHTAPHOE UCCIIEIOBAaHUE U TTIOCTPOCHHE UX TPa(pUKOB;

CBOOOJIHO OINEpPUPOBaTh TMOHATUSMHU: TIOKa3aTelbHAas W Jorapudmuyueckas

(bYHKIIUN,UXCBONCTBANTPAPUKHU, UCTIOTH30BATEUXTPAQUKUIIIPEIICHUSypAaBHEHU;

CBOOOJTHO ~ OMEpPUPOBATh  TMOHATHSIMH: TPUTOHOMETPUYECKAas  OKPYKHOCTb,
oTpeeNieHue TPUTOHOMETPUIECKIX (DYHKITUH YHCIIOBOTO apTyMEHTa;

UCTIONB30BaTh TpaduKu QYHKIIUH 711 KCCIEAOBAaHMUS TIPOIECCOB U 3aBUCUMOCTEH
MpU PEUICHUHU 337a4 U3 JAPYTUX y4eOHBIX MPEIMETOB U PEAIbHOW KU3HU, BBIPAKATH
dbopMynamMu 3aBUCUMOCTH MEKy BEIIMUNHAMU;

Havana mareMaTH4ecKoro anajusa:
CBOOOZIHO ONEpUpOBaTh MOHATHAMH: apudmeTrnyeckas U TIeoMeTpHYecKas
nporpeccusi, 06CKOHEYHO YOBIBAIOIAsl FTEOMETPUYECKAsI POTPECCHsl, TMHEUHBIN
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MHKCIIOHEHIIUATIBHBIAPOCT,(hOPMYIACTOKHBIXITPOIIEHTOB, UMETHIIPEICTABICHUEO
KOHCTAHTE;
UCIIOJIb30BaThIIPOrPECCUUIIAPEILICHU PEATIbHBIX3a/1a4IPUKIIaJHOTOXapaKTepa,;
CBOOO/IHO OIIEPUPOBATh MOHATUSAMU: NIOCIIEA0BATENBHOCTD, CIIOCOOBI 3a/1aHUs
NOCJIEI0BATEIbHOCTEN,MOHOTOHHBIEHOT PAHUYEHHBIETIOCIIEI0BATEIHOCTH, IOHUMATh
OCHOBBI 3apO0>KJICHUS] MAaTEMAaTUYECKOT0O aHaJIn3a KaK aHajanu3a OECKOHEYHO MaJblX;
cBOOOIHO ONEPUPOBAThH MOHATUSAMU :HEMPEPHIBHBIC (DYHKIIUHN, TOUKH pa3phiBa
rpaduka GyHKIIUU, aCHMIITOTHI Tpaduka QyHKIINHU;
CBOOOJTHO ~ONEpUPOBaTH MOHATHEM: (DYHKILMS, HEIpEepblBHAs Ha OTPE3KE,
MPUMEHSTHh CBOMCTBA HEMPEPHIBHBIX (DYHKITUH ISl peLICHUS 3a/1a4;
cBOOO/IHO ONEPUPOBAThH MOHATUSAMU: TIEPBasi U BTOPast IPOU3BOIHBIE (PYHKIINH,
KacareiabHas K rpaduKy QyHKINH;
BBIYHCIISTH POU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO ¥ KOMITO3UIIUU ABYX
(YHKIMI, 3HaTh IPOU3BOJHBIE AIEMEHTAPHbBIX (PYHKLUII;
HCIIOJIb30BaTh TEOMETPUUECKUN U (PU3UUECKUI CMBICI TPOU3BOAHON SISl peLICHUS
3a1ad.

MHo:xecTBa M JIOTHKA:

CBOOO/IHO OTNEPUPOBATH MOHATUSIMU: MHOKECTBO, ONEpAllMK HaJl MHOXKECTBAMU;

YCTIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN arlapar JiJIsl ONMCAaHUS PEAIbHBIX
MPOIIECCOB U ABJICHUH, IPU PEIICHUU 33/1a4 U3 IPYTUX YUYCOHBIX MPEIMETOB,;

CBOOOJHO OIEpUPOBATH TMOHATHUSMH: OIpEJCICHUe, TeopeMa, YpaBHCHHE-
CJIEACTBUE, CBOICTBO MATEMaTHYECKOTO OOBEKTa, 0KAa3aTeIhCTBO, PAaBHOCHIJIbHBIC
YPaBHEHHUS U HEPABEHCTBA.

KxoniyoOyuenusas11kiaacceo0yyaromuicsanonyyuTCaeAyOIUenpeIMeTHbIE
Pe3yNbTaThI MO OTAEIBHBIM TeMaM (enepanbHoi paboueit mporpaMMbl Y4eOHOTO Kypca
«Anre0Opa 1 Hayajla MaTEMaTUYECKOTO aHAJIN3ay:

Yucia 1 BbIYMCTICHUSA:

CBOOOJTHO OINEPUPOBATH MOHATHUAMM: HATYPAJIbHOE M IEJ0€ YHCIIO, MHOKECTBA
HATYpaJbHBIX U LEJBIX YUCEN, UCIOJIB30BATh MPU3HAKU JeauMocTH Lensixunces, HOJI
n HOK HarypanbHBIX 4ncel 11 peeHus 3a1a4, IPUMEHITh anroput™ EBknuaa;

cBOOOIHOONIEPUPOBATHIIOHITHEMOCTATKAIOMOAYJII0,3aTUChIBATbHATYPAJIbHbIE
YHUCJIa B PA3JIMYHBIX [IO3ULMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOZIHO OMNEpUPOBaTh MOHATHSAMH: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUIEKCHBIX YHCEN, MPEACTaBIsATh KOMIUIEKCHBIE YHCiIa B aiureOpandyeckod u
TPUTOHOMETPUUYECKON (PopMe, BBIMOIHATH apUPMETHUECKHE OINepaluyl ¢ HUMH U
n300paxaTh Ha KOOPJUHATHOMN TJIOCKOCTH.

YpaBHeHUs U HEpaBeHCTBA:

CBoOOAHO omepupoBaTh MOHATHSAMU: UpPpPALMOHAIbHBIC, IIOKA3aTelbHbIE W
JorapupMUUECKUe HEPABEHCTBA, HAXOJUTh MX PEIIEHUS C MOMOIIbIO PaBHOCHIBHBIX
[IEPEX0/10B;
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OCYIIECTBIISITh OTOOP KOpPHEH MpHU pPEHIeHHH TPUTOHOMETPUYECKOTO YPaBHEHMS,
CBOOOTHOONIEPUPOBATHIIOHSTHEMTPUTOHOMETPUUECKOEHEPABEHCTBO, IPUMEHSTh
HeoOXoauMble (OpMynbl JUIsl PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUECKHUX

HEPaBEHCTB;

CBOOO/ZIHO ONEpUPOBATh MOHATHSAMHU: CUCTEMA M COBOKYINHOCTb YpaBHEHUU H
HEPABEHCTB, PABHOCUJIBHBIE CHUCTEMBl U CHCTEMBI-CIICACTBUSA, HAXOIAUTH PELICHUS
CUCTEMBI M COBOKYITHOCTEH PpAalMOHAIBHBIX, HPPALMOHAIBHBIX, IIOKAa3aTEIbHBIX H
JorapuMHUECKUX YpaBHEHHUHN U HEPABCHCTB;

pelaTh paltoHaIbHbIE, UPPALIMOHAJIbHBIE, T0KA3aTEIbHbIE, IOTAPUPMUUECKHIE

UTPUTOHOMETPUUECKUEYPAaBHEHUANHEPABEHCTBA,COAEPKALMEMOAYINUAIIAPAMETPBIL;

OPUMEHATH IpauyecKue METObI JJIs PELLICHUS] YPaBHEHUI U HEPABEHCTB, a TAKKE
3a/1a4 ¢ mapaMeTpamy;

MOJEJIUPOBATh peajbHbIE CUTYallMH Ha SI3bIKE aJreOpbl, COCTABIISITh BBIPAXKEHMUS,
YPaBHEHMS,HEPABEHCTBANNX CUCTEMBITIOYCIIOBAIO3a/1a41, HCCIIETOBATHIIOCTPOCHHBIE
MOJIEIM C UCIOJb30BAaHUEM ammapara aireOpbl, MHTEPIPETUPOBATH MOIYYCHHBIN
pe3yJIbTar.

DOyHKUUM U TPaPuKu:

CTpOUTh TpadUKH KOMIMO3ZUIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
UCCJIEIOBAHUS U CBOWCTB KOMIO3UIIUU JABYX (DYHKIIHIA;

CTPOUTH T€OMETpUUeCcKue o0pas3bl YpaBHCHUN M HEPABEHCTB Ha KOOPJMHATHOU
IJIOCKOCTH;

CBOOOJTHO OMEPUPOBATH MOHATUAMH: TPAPUKA TPUTOHOMETPUUYECKUX (PYHKIUH;

MPUMEHATh QYHKIIMU JJI1 MOJEIUPOBAHUS UCCIICIOBAHUS PEaIbHBIX MPOIECCOB.

Havana maremaTH4eckoro anajamusa:

Hcnonb3o0BaTh MPOU3BOJIHYIO ISl UCCIEAOBaHUS (DYHKIIMM HA MOHOTOHHOCTH U
KCTPEMYMBI;

Haxonute Hambosbliee ¥ HauMEHbIIEee 3HAYCHHUS (YHKIMU HEMPEPHIBHOW Ha
OTpE3KE;

Hcnonp30BaTh MPOU3BOJAHYIO ISl HAXOXKJEHUS HAWIY4YIEro peleHus B
NPUKIIAJHBIX, B TOM YHCJI€ COLHUAIbHO-IKOHOMUYECKHUX, 3ajauyax, Uisd ONpeAesIeHUs
CKOPOCTH U YCKOPEHHUSI MPOLECCa, 3aJaHHOT0 (POpMYIION WU TpaduKoM;

CBOOOJHO ONEPUPOBATh MOHSATUSAMU: MEPBOOOpaA3HAsl, OMPENEICHHBIM HWHTErpal,
HaXOJAUTHIIEPBOOOPA3HBIEAIEMEHTAPHBIX PYHKIIMHUBBIYHCIATEUHTET pAIIIOOpMYIIe
Hrrorona—JleiOnuna;

HAXOJUTh IJIOIIAAH IJIOCKUX (PUTYP U 0OBbEMBI TEJI C MOMOIIBIO HHTETPasIa;

UMETh TMpEACTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAaHUU Ha IpUMEpe
coctaBieHus nuddepeHITMaTbHBIX YPAaBHCHHUI;

peliath NpPUKIATHBIE 3a7aud, B TOM UHCJIE COIHAIbHO-3KOHOMHUYECKOTO H
(du3rUecKoro xapakrepa, CpeJICTBaMU MaTeEMaTUYECKOIO aHaJIu3a.
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10 KJIACC
HasBanne OcHOBHBIE BUIbI JICATEIIBHOCTH
OcHOBHOE coJiepKaHue
pazzaena(TeMbl) o0ydJaronmxcs
MHOxkecTBO 24 MHO0K€eCTBO, OIepanuu Hcnonws3oBaTh TEOPETUKO-
JEUCTBUTEIILHBIX YACEN. HaJl MHOKECTBAMU U UX CBOMCTBA. MHO>KECTBEHHBII armapar
MHOrOo4NEHBI. Juarpammel Disiepa — Benna. JUIA OIMCAHUS X0Ja pELICHUs

PannonanbHbie ypaBHEHUA
Y HEPABEHCTBA.

CucTteMbl JIMHENHBIX
YpaBHEHUH

[IpumMeHeHue TeOpETUKO-
MHO>KECTBEHHOTIO anrapara

JUJIs1 pELICHUS 3aa4.

ParnmonanpHabie uncia. OOBIKHOBEHHBIC
U JICCATUYHBIC APOOH, TTPOIICHTHI,
OCCKOHEUYHBIC TTEPUOIUICCKHE IPOOH.
[Ipumenenue nqpobeit 1 MpOIEHTOB

JUJIs1 pELICHUS TIPUKJIAIHBIX 3a/1a4.
JleCTBUTENIBHBIC YHCIIA.
ParmonanpsHbie ¥ UppallMOHAIBHBIC

Yyucla. Apudmernueckue
onepanMu €  JEUCTBUTEIbHBIMU
YHCJIaMH.

MonyJib JEUCTBUTEIBHOTO YUCIIA U €TO
cBoiicTBa. [IpubnmxeHHbIe
BBIYUCJICHUS, IPABUJIa OKPYTJICHUS,
MPUKHJIKA U OIIEHKA pe3yJibTaTa
BBIYMCIICHUM.

MaTEeMaTHUYECKHX 3aJ1a4, a TaKXe
pEATBHBIX MPOLIECCOB U SIBIICHUMU.
OnepupoBaTh NOHATUSIMU:
palMOHAIBHOE YUCII0, OECKOHEYHAs
nepuoandecKas Ipoob, MPOIICHTHI;
HUPPALMOHATBHOE U JEUCTBUTEIIBHOE
YHUCJIO; MOYJb JEUCTBUTEIHLHOTO
YMCJIa; UCIOJIb30BATh ATH MOHSATHUS
MIPY MPOBEAECHUH PACCYKACHUM

U JI0Ka3aTebCTB, IPUMEHSTh PO
Y TIPOLIEHTHI TSI PELICHUS
MPUKIAAHBIX 33/1a4 U3 PA3JIMYHBIX
OTpacier 3HaHUM U PEabHOU
)ku3Hu. Mcnons30BaTh
NpUOIMKEHHBIC BEIYUCIICHMUS,
IIpaBuiia OKPYIJIEHUS], IPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM.
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OCHOBHBIE METO/IbI PEIICHUS LIEIbIX

U IpOOHO-paIIMOHATIbHBIX

YpPaBHEHHM

N nepaBeHCTB. MHOTOWIEHBI OT
OJHOU mepeMeHHOM. Jlenenue
MHOTOYJIEHA HA MHOTOYJIEH C
ocratkom. Teopema besy.
MHOro4JIEHHI ¢ LEJIBIMU

ko3 dunrentamu. Teopema Buera.
Pemenune cucrem NTMHEHHBIX
ypaBHEHH. MaTpuiia CuCTEMBbI
JIMHEWHBIX ypaBHEHUW. OnpeenuTenb
MAaTPHUIBI 2X2, €r0 FeOMETPUIECKUI
CMBICJI U CBOMCTBA; BEIYMCIICHUE €TO
3HAYCHMUS; IPUMEHECHUE ONPENACTUTEIIS
JJIS1 PELICHUSI CHCTEMBI JIMHEMHBIX
ypaBHeHUM. Pemenne npukiiaaabix
3a7a4 C IMTOMOILBK CUCTEMBI JIMHEMHBIX
YPaBHEHU M

[IpuMeHSTh pa3nuYHbIE METOIBI
pelIeHUs pallMOHAIIBHBIX U APOOHO-
palLMOHAJIbHBIX YPABHEHHU; a TaKKe
METOJI UHTEPBAJIOB JUJIsl PEILICHUS
HEPABEHCTB.

OneprpoBaTh NOHATUSMH MHOTOUYJIEH
OT OJTHOM IIEPEMEHHOM, €r0 KOPHH;
IIPUMEHSATH JACJIEHUE MHOTOYJICHA

Ha MHOT'OWIEH C OCTaTKOM, TEOPEMY
besy wu Teopemy Buera mia
pelieHus 3a1a4.

OnepupoBaTh NOHATUSMH: CUCTEMA
JIMHEVHBIX YPaBHEHUH, MaTpHUIIa,
ONPEAEIUTENIb MATPULIBL.
Hcnonb3oBaTh CBOMCTBA
ONPEAECTUTEIIS2 X 2 ISIBBIYUCIICHUS
€ro 3Ha4CHUs, MPUMEHSITh
ONPENECTIUTEIIN ISl PEILIEHUS] CUCTEMBI
JIMHENHBIX YPaBHECHUM.
MonennpoBaTh pealibHbIE CUTYalluU
C MMOMOUIBIO CUCTEMBI JIMHENHBIX
YPaBHEHUM, UCCIEN0BATh
MIOCTPOEHHBIE MOJAEIH C IIOMOILBIO
MATpPHIL U OIIPELICIIUTEIIE,
HNurepnpernposars

IIOJIyYE€HHBIN Pe3yJIbTaT
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OyHKIUYU U TpaduKy.
Crenennast GyHKIUSA
C LIEJIBIM
HoKas3aresem

12

OyHKIUSA, CIOCOOBI3 afaHus (HYHKIIUH.
B3anMHuo oOpaTHBIC DYyHKITHH.
Komnozunms ¢yukmuit. I'paduk
byHKIIUA. DIIEeMEHTapHBIC
npeobpazoBaHus rpaduKoB PYHKITHUMH.
OO6nacTp onpeiesIeHUs] U MHOYKECTBO
3HaueHui PpyHkmu. Hynu pyHkuun.
[TpomexxyTKH 3HAKOTIOCTOSIHCTBA.
UYeTHbIe 1 HEYCTHBIC (DYHKITHH.
[Tepuonuueckue QyHKIUU.
[IpomexxyTkr MOHOTOHHOCTH
dbyHkud. MakcUMyMbl 1 MUHUMYMBI
¢ynkuuu. Hanbonpiuee n
HauMeEHbIIee 3HaueHne QyHKIIMKU Ha
TPOMEKYTKE.

Jluneiinasi, kBaJpaTuuHas U APOOHO-
nuHeHas QYHKIUHA. DIIEMEHTapHOe
UCCJICIOBAaHNE U TTOCTPOEHUE TpapuKoB
9TUX (PYHKITUH.

CremneHb ¢ 1eNbIM MoKa3aTeseM.
bunom HreroTona.

CreneHHast GyHKIUS ¢ HATypaTbHBIM
Y LIEJIBIM MOoKa3zaresieM. Ee cBoiicTBa
u rpaduk

OnepupoBaTh NOHATUAMU: QYHKIIHS,
crocoObl 3a7jaHus PYHKIMH; B3aUMHO
oOpaTHbIe (PYHKIINH, KOMIO3UIIUS
byHkmii, rpadux pyHKIu, 006IaCTh
OIpe/ieNIEHUs] 1 MHOXKECTBO 3HAUEHU
GyHKUMU, HYJIA YHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHas, KBapaTuyHasi, TpoOHO-
JWHEWHAs U CTeTIeHHas QyHKIIUH.
BbINOMHATE 371eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKOB (QYHKIIHIMA.
3HaTh U YMETh JI0Ka3bIBATh YETHOCTh
WJIA HEYETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINHU, HAXOIUTH
IPOMEXYTKA MOHOTOHHOCTH
(GYHKITNHM, MAKCUMYMbI I MUHUMYMBI
byHKIIMU, HAanOoJIbIIIEE U
HauMeHblllee 3HaYeHne (PyHKLINU Ha
IPOMEKYTKE.

®opMyIupOBaTh U WILIIOCTPUPOBATH
rpaduuecKu CBOMCTBA JIMHEHHOM,
KBaIpaTUYHOM, TPOOHO-JIMHEWHON U
CTETNIEHHON (YHKITHII.

Bripaxkats hopMynaMu 3aBUCUMOCTH
MEX1y BEJIMYUHAMH.

3HATh ONpEEIIEHUE U CBOMCTBA
CTETEHH C LENBIM MOKa3aTeIeM;
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NOAXOSIYI0 (hOopMy 3amUCH
JNEUCTBUTEIBHBIX YHUCEIT JUISl PEIICHUS
MPAKTUYECKUX 3a]1a4 U MPECTaBICHUS
JAHHBIX

ApudmeTnuecknii KOpeHb 15 ApudmeTnueckuii KOpeHb PopMyIMpOBaATH, 3AIIACHIBATH
N-O¥ CTEIEHH. HaTypaJIbHOM CTENEHU U €ro CBOICTBA. | B CUMBOJIMYECKOU (popme
Hppanmonanbubie [IpeoOpazoBaHUs YUCITOBBIX Hcnonb30BaTh CBOMCTBA KOPHS
YPaBHEHHUS BBIPAKEHUN, COAECPIKAINX CTETIEHU N-oii cTeneHu il mpeoOpa3oBaHMs
U KOPHU. BBIPAKECHU.
HppanronanbHbIe ypaBHEHHUS. Haxomute pemenus nppauroHaIbHbIX
OCHOBHBIE METO/BI PELIEHUS YPAaBHEHHM C IOMOIIBIO
UPPALMOHATBHBIX YPaBHEHUM. PAaBHOCWJIBHBIX IIEPEXO0/I0B WIIN
PaBHOCHIIBHBIE IEPEXO/IBI B PELIEHUN OCYILIECTBIISS MPOBEPKY KOPHEM.
VPPALUOHAIBHBIX YPABHECHUM. Crpourts rpadux GyHKIIUU
CaoiicTBa 1 rpaduK KOpHs N-0if KOpHs N-OM CTENEHN Kak
CTEIeHH KaK (QYHKIMH 00paTHO obpatHOM’
CrerneHu ¢ HATYpaIbHBIM [OKa3aTesieM | U QYHKIUK CTENEHH C HATYPATbHbIM
IIOKa3aTeseM
[TokazarenbHast PyHKIHMSL. 10 Crenenb ¢ paMOHAIBHBIM DopMynMpOBaTH ONIPENEIICHNE

IToka3arenbHble ypaBHEHUS

II0KA3aTeJIeM U €€ CBOMCTBA.
[TokazarenbHast QyHKIUSA, €€ CBOMCTBA
u rpaduk. Mcnons3oBanue rpadpuka
GYHKIIAY JUTsT pelieHUs] ypaBHEHHM.
[TokazarenbHbie ypaBHEeHUS1 .OCHOBHbBIE
METO/Ibl PEUICHUS MMOKA3aTEIbHBIX
YPaBHEHUM

CTENEHU C palluOHATBHBIM
[IOKa3aTeJIeM.

BoinonusaTe npeobpazoBanus
YHUCJIOBBIX BBIPAXKEHUH, COAEPIKAILNX
CTENEHU C pallMOHAIbHBIM
HOKa3aTesIeM.

Hcnonb3oBath 1iupoBbIE pecypChl
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Jliia moctpoenus rpaduka
[TokazarenbHON QYHKIIUU U U3YyUCHUS
€e CBOMCTB.

Haxonuts penieHus nokazaTeabHbIX
YPaBHECHUI

Jlorapupmuueckast pyHKIUA.

Jlorapudwm umucna. CBoiicTBa

JlaBath onpenenenue Jorapudpma

Jlorapudmudeckre norapudma. JlecaTuanbie qHClia; AECITUYHOTO U HATYypPaIbHOTO
ypaBHEHUS U HaTypaJibHbIE JOrapu(Msl. norapudma.
[IpeobpazoBanue BbIpaKeHUH, Hcnonb3oBath cBoicTBa Jorapudmon
COJIepIKaIINX JOrapru(MBbI. U1 IpeoOpa3oBaHus
Jlorapudmuueckas GyHKIus, norapu(pMUUECKUX BbIPAKEHUH.
ee CBOICTBa U rpaduK. Crpouts rpaduk jorapudmMudecKkoi
Ucnons3oBanue rpaduka GyHKImu byHKIIMK KaKk 0OpaTHOM
JUIS peIlIeHUs] ypaBHEHUH. K MTOKa3aTeIbHON U MCIIOIh30BATh
Jlorapumuueckne ypaBHEHUS. CBOMCTBA JIorapu(pMuiyeckoi pyHKINUN
OCHOBHBIE METOBI PEIICHUS JUTS peIlieHus 3ajad.
aorapu(pMUUECKUX YpaBHEHHI. Haxonuts pemenus
PaBHOCUITBHBIE TTIEPEXOIbI B PEIICHUHT JlorapuMuyecknux ypaBHEHUI
aorapu(MUYECKUX YpaBHEHUN C moMoIIpI0 PaBHOCHIIBHBIX MIEPEXO0B
WJIA OCYIIIECTBIISAS IPOBEPKY KOpHEH
Tpuronomerpuyeckue 22 CuHyc, KOCUHYC, TAaHT€HC U KOTaHreHc | JlaBaTh ompeeneHus CuHyca,

BBIPAXKCHHUA U YPABHCHUA

YHUCJIOBOI'O apryMeHTa. ApKCHHYC,
ApPKKOCHUHYC M apKTaHT€HC YUCIOBOIO
apryMeHTa.

TpuronomeTpuyeckas OKpyKHOCTb,

KOCHHYCa, TAHI€HCA U KOTaHI'€HCa
YHUCJIOBOT'O apT'yMEHTA; a TaKKe
apKCHHYCa, apKKOCHHYyCA U
ApKTaHreHca yucia.
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OTIpeNIeIICHNEe TPUTOHOMETPUIECKHIX
(YHKIIMIT YUCIOBOTO apryMEeHTa.
OCHOBHBIC TPUTOHOMETPUICCKHE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHU.
Perienne TpuroHOMeTpUYECKUX
YPaBHECHUI

[IpuMEHATH OCHOBHBIE
TPUTOHOMETpUUYECKUE (HOPMYITBI

U1 Ipeo0pa3oBaHus
TPUTOHOMETPHUUECKUX BBIPAKECHUH.
[TpumeHsTh POPMYIBI TPUTOHOMETPUU
JUTSl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPAaBHEHUI

IlocnenoBarensHOCTH
U MIPOTPECCUU

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3a/1aHus TTOCIEA0BATEILHOCTEH.
Meroa MaTeMaTU4ECKON UHAYKIIUH.
MOHOTOHHBIE M OTPAaHUYEHHBIE
nocienoBarenbHocTy. Mcropus
aHanr3a 0ECKOHEYHO MaJlbIX.
Apudmerrnueckast U reoMeTpudecKas
POTPECCUM.

beckoneuno yObiBatomas
reoMeTpudecKasi Iporpeccus.
CyMmMa GeckoHeYHO yObIBarouiei
F€OMETPUYECKON MPOTPECCUM.
JIMHEVHBIN U YKCITOHEHIIUATIbHBIN
pocrt. Hucno e.

dopMya CI0KHBIX IIPOLEHTOB.
Hcnonws3oBanue nporpeccuu

JUISL pEIIeHUs peabHbIX 3a7a4
MPUKIIAIHOTO XapaKTepa

OneprpoBaTh NOHATUAMU:
ITOCJIEIOBATEIBHOCTD, CIIOCOOBI
3aJ1aHus MOCIEN0BATEIbHOCTEN;
MOHOTOHHBIE Y OTPaHUYEHHBIE
MOCJIE0BATEIbHOCTH; UCCIIEI0BATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTh U OTPAHUYEHHOCTb.
[TosmyyaTe npeacraBieHue

00 OCHOBHBIX HJEIX

aHajan3a OECKOHEYHO

Ma’bIX.

JlaBaTh ornpenencHue
apu(pMETHIECKON U TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOMCTBA
apu(METHIECKON U TeOMETPUUIECKOM
MPOTrPECCUH, HAXOJUTh CYMMY WICHOB
MPOTPECCUH, & TAKKE CYMMY HICHOB
OEeCKOHEUHO yObIBaroIIen
TEOMETPUYECKON MPOrPECCUMU.
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Hcnonb3oBarth IMporpecCcuun

Jnst pereHus 3a1a4
NPUKIIAJHOTO XapaKTep.
[IpumeHsTh dbopmymy
CIIOKHBIX  TPOLEHTOB  JUIA

pCIICHUA 3aaad Hu3 peaHBHOﬁ
IMIPAaKTHUKH

HernpepoiBHbIEe QYyHKIIHH.
[IpousBoaHas

20

HenpepsiBable QyHKIMH U UX
cBoiicTBa. Touka pa3psiBa.
AcuMnToTsl rpaduKoB PYHKITUH.
CaoiicTBa (pyHKIIUN HEMTPEPHIBHBIX
Ha OTpe3ke. MeToa MHTEpBaioB

JUISl PEIIEHUSI HEPABEHCTB.
[IprMmeHeHnEe CBOWCTB HEMPEPBIBHBIX
GyHKUMN 1S peleHus 3a1ay.
[IepBas u BTOpas NpoOU3BOIHBIE
¢ynkuuu. Onpenenenue,
['eomerpuueckuii U GU3NIECKUNA CMBICIT
IIPOU3BOJHON. Y PaBHEHHUE
KacarenbHoli k rpaduky GyHKIHH.
[Ipon3BoaHBIE DTEMEHTAPHBIX
bynknui. [TpousBoaHass CyMMBl,
IPOU3BEACHUS, YACTHOTO

N xomno3unmu QyHKIMiA

OnepupoBath MOHATUAMU: PYHKITUS
HEIpPEpPbIBHASA HA OTPE3KE, TOUKA
paspbiBa GyHKIIMH, ACUMIITOTA
rpaduka QyHKIIUH.

[IprMeHsTh CBOMCTBA HENPEPHIBHBIX
GyHKUMNA 1S peleHus 3a1ay.
OneprpoBaTh NOHATUSIMU: TIEPBASH
BTOpasi MPOU3BOIHBIE (PYHKITUY;
NOHUMATh GU3UUECKUI U
I'eoMeTpryeckuii CMbICI POU3BOIHOM;
3aIlUChIBATh YPABHEHHUE KACATEIIbHOM.
Bpruucasate npou3BOAHBIE CYMMBI,
IIPOU3BEICHUS, YACTHOTO U CIIOKHOU
(GyHKIIH.

N3yuaTh npou3BOIHBIE JIIEMEHTAPHBIX
(byHKITHA.

Hcnonbs3oBaTh reoMeTpuYECKui

N pusnueckuii cMbICT TPOU3BOIHON
JUISL pELLICHUS 3a/1a4
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[ToBTOpEeHue, 0600I1ICHNE,
CHCTEMATH3aIUs 3HAHUI

OcHOBHEIE IIOHATHUS Kypca
anreopbl u Hayal
MaTeMaTHueckoro anaiam3a 10
Kj1acca, 00001eHIE

U cucremaTu3anus 3HaHUMI

[IpriMeHSITh OCHOBHBIE TTOHATHUS Kypca
anreOpsl U HAYaJl MATEMaTUYECKOTO
aHau3a Ui pelIeHus 3a1a4

N3 peanbHOM KU3HU U JIPYTUX
IIKOJIBHBIX MPEAMETOB

OBIIEE KOJIMYECTBO
YACOBIIOITPOI'PAMME
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11 KJIACC
Ha3zBanue KonnyectBo OcHOBHOE cojJiep;KaHue paszena OCHOBHBIE BUIbI AEATEIBHOCTH
pazzena(TeMbl) 4acoB (TEMBI) oOyyJaronmxcs
HccnenoBanune QpyHKInii 22 [IpuMeHeHre MpOU3BOAHOM Ctpouts rpaduk KOMIIO3UIIUU

C IOMOIIIBIO
IIPOM3BOIHOU

K MCCJIEIOBaHUIO (DYHKIIUI

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenne HanOOIbIIEro

Y HaMEHBIIETO 3HAYEHUS
HenpepoiBHOM QyHKIIMH Ha OTpE3KE.
[Iprmenenne mpon3BOIHON

JUISL HAXOKJICHUS] HAWJTy4Ilero
Perienust B npuKIIaHbIX 3a/1auax,
JUTSL ONIPEAEIIEHNS CKOPOCTH

N yckopenus npouecca, 3aJaHHOTO
dbopmyoii unu rpaduKom.
Kommno3unus pyHKIui.
I'eomeTrpuueckue oOpa3bl ypaBHEHUN
Y HEPABEHCTB HA KOOPIMHATHOM
IUIOCKOCTH

(GYHKUMN ¢ TOMOIIBIO 3JIEMEHTAPHOTO

HCCIICAOBAHUA 1 CBOMCTB KOMIIO3HMIIUH.

CtpouTts reomeTpruecKue 00pasbl
YPaBHEHHI U HEPABEHCTB

Ha KOOPJAMHATHOU IIOCKOCTH.

Hcnons30BaTh NPOU3BOAHYIO

TUTS iCClieTOBaHUs (DYHKIINH
Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HAXOJUTh HANOOJIbIIIEEe U HAUMEHBIIIEEe
3Ha4YeHUs PYHKIUU HENPEPHIBHON Ha
OTpE3KE; CTPOUTH rpapuku PyHKIUI
Ha OCHOBAHMH IPOBEJEHHOIO
ncciaenosanus. Mcnois30BaTh
IPOU3BOIHYIO JUIsl HAXOXKACHUS
HAWJIYYIIEero pelieHus B MPUKIAIHbIX,
B TOM YHCJIE COLIMATIbHO-
SKOHOMMYECKHUX ,33/1auax, JJis
onpeaereHus: CKOPOCTH 3aIaHHOTO
dbopmyoit unu rpaduKom.

[Tonyuars npencrasiieHue
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O npuMeHeHur MPOU3BOTHOM
B pasnnuHbIX oTpacisx 3HaHUN

ITepBooOpazHast u UHTErpaI 12 ITepBooOpa3Hasi ,0cCHOBHOE CBOMCTBO ITepBooOpa3Has u onpeieIeHHbIN
nepBooOpa3HbIX. [lepBooOpasnbie unterpai. OnepupoBaTh NOHATUSIMU:
aJIeMeHTapHbIX pyHkuuid. [IpaBuna nepBooOpa3 Haxoauts
HAaXO0/JIEHUs TEPBOOOPA3HBIX. nepBooOpa3HbIe
HNurerpan. 'eomeTpuyecKkuid CMbICH 3JIEMEHTAPHBIX QYHKIIUN U BBIYUCIATH
uHTerpana. Berancnenue uHTerpai no gpopmyne Herotona—
ONPENEICHHOTO0 HHTETpaJIa JleiiOHuLIa.

ITo ¢popmyne HproTona— JleitOHuna. Haxonuts miomaay miockux ¢puryp
IIpuMeHeHne nHTerpana 1 00BEMBI TeJl C TOMOILBIO

JUTSL HAXOXKJICHUS ONpEeJEIeHHOr0 UHTErpaa.
IUIOIIAJIeH TUIOCKUX (pUryp 3HAKOMUTBCS ¢ MATEMAaTUYECKUM

1 00BEMOB MOJIEJIMPOBAHUEM Ha IIPUMEpE
r€OMETPUYECKUX TEIL. muddepeHnnanbHbIX ypaBHEHUH.
[Ipumepsl permeHni [Tomy4aTek npeacTaBieHUE O 3HAYECHUH
g depeHInaIbHbIX YpaBHEHU . BBEJICHUSI IOHATHS HHTETpaJIa
MareMatrnyeckoe MOIeIMPOBAHUE B pasButun maTemMaTuku

peanbHBIX IPOLECCOB C TOMOIIBIO

muddepeHnnanbHbIX ypaBHEHUN

['paduku 14 Tpuronomerpuueckue QyHKIINHN, UX Hcnons3oBath HU(ppoBbIE pecypchl

TPUTOHOMETPUUECKHUX CBOMCTBa U rpaduKmy. JUTSl IOCTPOEHUSI TPauKOB

GyHKIUH. OT60p KOpHEHN TPUTOHOMETPUUYECKUX TPUTOHOMETPUUECKUX (PYHKIIMU

Tpuronomerpuueckue YPAaBHEHHM C IOMOILBIO N n3yyeHus ux CBOUCTB.

HEPABEHCTBA TPUTOHOMETPHUUYECKON OKPY’KHOCTH. Pewate Tpuronomerpuyeckue
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Pemenne tpuroHomeTpuyecKkux
HEPABEHCTB

YpaBHEHUs U OCYILLECTBIATH

0TOOp KOpHEHN € TOMOIIIBIO
TPUTOHOMETPUUECKOU

OKPYXHOCTH.

[TpumeHsITh POPMYIBI TPUTOHOMETPUU
JUISI pELIEHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonb3oBath HUGpOBLIEPECYPCHI

JUISI IOCTPOCHHUSI M UCCIIEOBAHUS
rpa@ukoB QyHKIHIMA

HppanmoHaneHele,
MOoKa3aTeNbHbIC U
norapudMudecKue
HEpPaBEHCTBA

24

OCHOBHBIE METO/IBI PEIICHUS
ITokazarenbHBIX U JOorapu(PMUISCKUX
HEPABCHCTB.

OCHOBHBIE METOJIBI PEIIICHUS
UPpaMOHATBHBIX HEPABEHCTB.
I'padmueckue MeToabl penieHus
UppaOHATBHBIX, TTOKA3aTEIbHBIX

U JIoTapu(PMUIECKUX YpaBHEHUN

U nepaseHcTB

[IprMeHsTh CBOMCTBA IOKA3aTENBHOM
U JjorapumMudeckoit GyHKIui

K pemenuro nokazarenbHbIX

N norapudmuueckux HEpaBEHCTB.
O06ocHOBaTh paBHOCWJIBHOCTh
MEePEXOI0B.

Pematpe nppanmonansHbie

U KOMOMHUPOBAHHbIE

HEPaBEHCTBA,

C noMmol1ibi0 PaBHOCUIIbHBIX
NePEXOI0B.

Hcnons3oBath rpaguueckue MeToIbl
Y CBOMCTBA BXOJSAIINX B YpAaBHEHUE
WJIM HEPABEHCTBO (DYHKITHIA

JIns peuieHus 3anadu
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KomriuiekcHsle yncna 10 Kommuiekcusie yucna. | OnepupoBaTh NOHATUAMMU:
Anrebpanyeckas U | KOMIUIEKCHOE YUCJIO U MHOKECTBO
TPUTOHOMETpUYECKass (POpPMBI 3alUCU | KOMIUIEKCHBIX YUCEIL.
KOMILJIEKCHOT'O YHUCJIa. [IpeacTaBisTh KOMIUIEKCHBIE YHCIIA
ApudmeTnueckue onepanuu B aJIreOpandecKkon
C KOMIUIEKCHBIMU YHCIIAMHU. U tpuronomerpuueckoi popme.
N300paxeHne KOMIUIEKCHBIX YUCEN BoinonusaTe apudmernyeckue
Ha KOOPJAMHATHOM MIOCKOCTH. ONEpaLlH C HUMH.
®opmyna Myaspa. Kopau n-oun N300paxaTh KOMIUIEKCHBIE YnCIIa
CTENIEHU U3 KOMIUIEKCHOI'O YHCJIA. Ha KOOPJAMHATHOM MIOCKOCTH.
[IprMeHeHEe KOMIUIEKCHBIX YUCEN [Ipumensarts popmyiy Myaspa
U1 pelieHus: Gu3nYecKux Y TI0JIy4aTh MPEICTABICHUE O KOPHAX
N reomerpuyeckux 3aaad N-OM CTENEHU U3 KOMIUIEKCHOTO
4yucia. 3HAKOMUTHCS C IPUMEPaMU
IPUMEHEHUS KOMILJIEKCHBIX YHCEI
JUISI pELIEHUS] TEOMETPUUECKUX
U (pU3MUecKuX 3a71a4y
HatypanbHble 1 1ieIbIe Yncia 10 HatypanbeHble 1 1ielble yncia. OnepupoBath MOHATUSMH:

[IpyumMeHeHne MPU3HAKOB JICJIMMOCTH
uensix ynces, HOJ u HOK ,octaTtkos
10 MOAYJIIO, alroput™Ma EBkinnaa
JIns1 pelieHust 3aa4 B LEJIBIX YUCTAX

HaTypaJIbHOE U LIEJI0€ YUCIIO,
MHOECTBO HATYPaJIbHBIX U LIEJIBIX
YHUCel.

Hcnonp30BaTh NpU3HAKKU IEITUMOCTH
L[EJIBIX YMCEIT; OCTATKU 10 MOIYJIIO;
HO/l u HOK nHaTypanbHBIX 4KCen;
anroput™ EBKkimaa aiis pemenus
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3a/1a4.

3anuchIBaTh HATYpaJIbHBIE YHCTIA
B pasnnyHbIX MO3UIMOHHBIX
CHUCTEMAaxX CUMCIICHUS

Cucrembl pallMOHANbHBIX, 12 Cucrema v COBOKYITHOCTh YPAaBHEHHI. OnepupoBath MOHATUAMHU :CHCTEMA
HppaLMOHATILHBIX PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- U COBOKYITHOCTh YPaBHEHUM
MOKa3aTENbHBIX CJIE/ICTBUSL. Y HEPABEHCTB; PEUICHNUE CUCTEMBI
U JIorapu(PMUYECKIX OCHOBHBIE METO/IBI PEIIEHUSI CUCTEM WJIU COBOKYITHOCTH;, PABHOCUJIbHBIE
ypaBHEHUU Y COBOKYITHOCTEH pallMOHAIbHBIX, CHUCTEMBI U CUCTEMBI-CIIC/ICTBUSI.
UPpALMOHAIBHBIX, TOKA3aTEIbHBIX Haxonute pemenus cucrem
nu JorapupMUIECcKuX Y COBOKYITHOCTEM LEIBIX
ypaBHEHHUM. [Ipumenenue palMOHANBHBIX, UPPAITIOHATIBHBIX,
ypaBHEHHUH, CHUCTEM u MOKA3aTeNIbHBIX U JIOTapU()MHUUECKUX
HEPABEHCTB K PELICHUIO ypaBHEHUI U HEPABEHCTB.
MAaTCMaTUYCCKHUX 3aJ1a4 U 3a/1a4 [IprmeHsTh cUCTEMBI YPaBHEHUN
U3 pa3IMYHBIX 00JIaCTeN HAyKU K PEIICHUIO TEKCTOBBIX 3a7a4
U PEAIBHOM KU3HU, UHTEPIPETALUS W3 paznuuHbIX o0nacTei 3HAaHUN
MOJIYYEHHBIX PE3yJIbTaTOB U peasbHOM KU3HU;
WHTEPIPETUPOBATH MMOTYUYCHHbBIE
perieHusl.
Hcnonb3oBaTh HHQPPOBBIC
pecypchbl
3agauu ¢ mapameTpaMu 16 PanimonanbHbie, MppalliOHANIBHbIE, Bri6upats cioco6 perneHus

MoKa3aTeNbHbIE, JIorapuMudecKue
U TPUTOHOMETPUYECKHUE YPABHEHUS,

paiuOHAJIbHBIX, UPpPAIIHOHAJIBHBIX,
IMOKa3aTCIbHBIX, JIOI‘apI/I(bMI/I‘{eCKI/IX
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HepaBencTBa u cucremsbl

C IapaMeTpaMH.

[TocTpoenue u nccnenoBanue
MaremaTu4ecKuX MOJEIEH PeaIbHbIX
CUTYyalluM C IOMOUIBIO YPABHECHUM,
CHUCTEM YPAaBHEHUM U HEPABEHCTB

C mapameTpaMu

N tpuronomerpudeckux
YpaBHEHUI U HEPABEHCTB,
cozepKalx MOAYJIHU U
apameTpsl.

[TpumensTs rpaduyeckue

Y aHAIUTUYECKUE METOJBI [
pelIeHus ypaBHEHHI 1 HEPABEHCTB
C IapaMeTpaMH, a TaKKe
uccieoBaHue PyHKIUN MeTo1aMu
MaTeMaTH4YECKOr0 aHAJIN3A.
CtpouTs 1 UCCIIeI0BATH
MaremaTnyeckue MOJEIH PEeATbHBIX
CUTYyallli C MOMOIIBIO YPABHEHUH,
HEPABEHCTB U CUCTEM

C mapamerpamu

IToBTOpeHue, 0600IICHNHE,
cucTeMaTH3alus 3HaHUI

16

OcCHOBHBIE ITOHATHS U METOBI Kypca,
000011IeHHE ¥ CUCTEMATU3AIINS 3HAHUI

MopenupoBaTh peajibHbIE CUTYaIlUU
Ha SI3BIKE aNreOpbl, COCTABISATh
BBIPKCHMUSI, yPABHEHUSI, HEPABEHCTBA
Y UX CHUCTEMBI TI0 YCJIOBHIO 33]1a4H,
UCCJIEI0BATh MOCTPOSHHBIE MOJICTTH

C ucnonp30BaHNEM ammapara anreopsl,
UHTEPIPETUPOBATH TOJTYICHHBIN
pe3ymbTar.

[TpumensaTy GyHKIMN

JIJ1st MOJIETUPOBAHMSI M HCCIICIOBAHUS
PEATbHBIX TIPOIECCOB.
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Pemrars IIpUKIIaJHbIE
3aj1adyd, B TOM  YHCIE
COLIMAJIbHO-

OKOHOMHYECKOTO u
(puznyecKoro XapakTepa,
cpeacTBaMu anreOphl u

MAaTCMAaTHYCCKOI'O aHaJIn3a

OBIIEE KOJIMYECTBO
YACOBIIOITPOI'PAMME

136

35




OepnepanbHasgpabouasnporpammaMaremaruka. 1 0—1 1knaccwi(yriayO0aeHHBIIYPOBEHB )

OEJEPAJIBHASIPABOYASAIIPOTPAMMAYUEBHOT'OKYPCA
«I'EOMETPUS»

HOACHUTEJIBHAA3ZAIINCKA

I'eomeTpust sBIsEeTCS OMHUM W3 0A30BBIX KYpPCOB Ha YPOBHE CPEIHETO OOIIEro
00pa3oBaHus, TAKKAaKOOECIIEUNBACTBO3MOKHOCThU3YUCHUSA TUCITUTTMHECTECTBEHHO-
HAYYHOM HANPABJICHHOCTH UM TMPEAMETOB TyMaHUTApHOTO Mukia. Jlormueckoe
MBINUICHWE, (OPMUPYEMOE TIPH HW3YYCHUU OOYYaAIOMUMHUCS TOHSATUHHBIX OCHOB
FEOMETPHHM, NPU JOKA3ATEIBCTBE TEOPEM U IMOCTPOCHUM LENOYKH JIOTUYECKUX
YTBEPKACHUNTIPUPEIICHUUTEOMETPUYECKAX3a/1a4, yMEHUEBBIBUTATBUOIIPOBEPTATh
TUIIOTE3bIHETIOCPEICTBEHHOUCIIONB3YIOTCATIPUPEIICHUN33/1a4€CTECTBEHHO-HAYYHOT O
[IUKJa, B YaCTHOCTH (PM3UYECKUX 3a]ad.

Ilenb ocBoeHHMs mporpaMmbl ydeOHOro Kypca «l'eoMeTpus» Ha yIrIIyOJIECHHOM
YPOBHE — Pa3BUTUE WHJUBHUAYAIBHBIX CIIOCOOHOCTEH OOYYaIOMIMXCS MPU U3YYECHUH
reOMETPHUH, KaK COCTABJISIONIEH mpeaMeTHOM obnacTu «MartemaTruka u uHGOpMaTUKay
yepe3 00ecreueHue BO3MOXKHOCTH MPUOOPETEHUs U MCHOJIb30BaHMs 0oJiee TTyOOKHX
F€OMETPUYECKUX 3HAHUN U NEUCTBUM, CIEHUPUIHBIX TEOMETPUHU, U HEOOXOIUMBIX JJIs
YCIEUIHOTO MPO(ECCHOHANIBLHOTO 00pa30BaHUsI, CBS3aHHOIO C HCIOJIb30BAaHUEM
MaTeMaTHKH.

[IpuopuTeTHBIMH 3a7ayaMd  Kypca TeOMETpMHM Ha YIUIYOJEHHOM YpOBHE,
PACHIUPSIONIMMU U YCUIUBAIOIITUMHU Kypc 0a30BOTO YPOBHS, SBIISFOTCS:

Pacmmpenne mnpencraBieHUss O TE€OMETPUM KAK YAaCTU MHUPOBOM KYyJIbTYpbl M
dbopMupoBaHHE OCO3HAHUS B3aUMOCBSI3H T'€OMETPUHU C OKPY KAIOIIUM MHUPOM;

dbopMupoBaHUEe TIPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax KaK O BaKHEHITHX
MAaTEMaTUYECKUX MOJICNIAX, ITO3BOJISIIONIMX OIKMCHIBATH W M3Yy4daTb PA3HbBIC SIBICHUSA
OKpYXaroIIero MUpa, 3HaHUE TMOHITUWHOrO ammaparta no pazgeny «CrepeoMeTpus
y4eOHOTr0 Kypca T€OMETPHH;

dbopMupoBaHUE yYMEHHUS BIIaJICTh OCHOBHBIMHU IOHSATHSIMH O IPOCTPAHCTBEHHBIX
burypax m UX OCHOBHBIMH CBOMCTBaMHU ,3HaHHE TeopeM, (GOpMyll M yMEHHE HX
MPUMEHSTh, YMEHUS JOKa3blBaThb TEOPEMbl U HAXOJWTh HECTAHIAPTHBIE CIIOCOOBI
pelIeHus 3a1ay;

dbopMupoBaHHUE YMEHUS paclO3HABATh HA YEPTEkKaxX, MOJCIAX U B PCaIbHOM MHPE
MHOTOTPaHHUKHU U TeJIa BPALLIEHUsI, KOHCTPYUPOBATh T€OMETPUUECKHE MOJICIIH;

dbopMupoBaHUe TOHUMAaHUS BO3MOKXHOCTH aKCHOMATHYECKOTO TMOCTPOCHUS
MaTeMaTH4YeCKUX TeOopui, (QopMHUpOBaHME TIOHUMAHHUS POJM AKCUOMATHKUA TPHU
IIPOBEACHUY PACCYKICHUN;

dbopMupoBaHHEe YMEHHS BIIaJIeTh METOJAMH JOKa3aTeJIbCTB M aJITOPUTMOB
pellIeHUsl, YMEHUSI UX TPUMEHSTh, MPOBOJNUTH JOKA3aTEIIbHBIE PACCYXACHUS B XOJIE
pELIEHHS CTEPEOMETPUUYECKHX 3a/1a4 Y 33]1a4 C MPAKTUYECKUM COJICPKaHUEM,
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dbopMupoBaHUE MPEACTABICHUS O HEOOXOJAMMOCTU JIOKA3aTEIbCTB MPU O0OOCHOBAHUU
MaTE€MaTUYECKUX YTBEPKICHHA M POJM aKCHOMAaTUKH B IMPOBEJCHHUH JE€TyKTUBHBIX
paCCYKICHUM;

Pa3BUTHEUCOBEPIICHCTBOBAHUEUHTEIUIEKTY AIbHBIXUTBOPUECKUX CIIOCOOHOCTEH
oOydarolmuxcsi,  O3HABAaTEIbHOM  AKTUBHOCTH,  MCCIIEJOBATEIbCKUX  yYMEHHH,
KPUTUYHOCTH MBIIIJIEHUS], UHTEPECA K U3YUEHHUIO T€OMETPUH;

(dopmupoBanrneyHKIIMOHATEHOUTPAMOTHOCTH, PEJIEBAHTHOMTCOMETPUH: yMEHHU S
pPacno3HaBaTHIPOSBICHUATEOMETPUYECKUXITOHATUI,00bEKTOBU3aKOHOMEPHOCTEN B
pEAIbHBIX J>KU3HEHHBIX CUTYalUsX U IPU H3YYEHUU JPYIHMX YUYEOHBIX IPEIMETOB,
IPOSIBJICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEHN, MOJIEIMPOBAHUS PEATIBHBIX CUTYALUM,
MCCJIEI0BAHMS IOCTPOCHHBIX MOJIEJEH, HHTEPIIPETAILIMHU OJYUYEHHBIX PE3YIbTATOB.

OCHOBHBIMHM COZIEpKATEIbHBIMUA JMHUAMH Y4eOHoro Kypca«l'eomerpusi» B10-—
11knaccaxsaustorcs:«IIpsMble U TIIOCKOCTH B IPOCTPAHCTBEY,
«Mmnororpanaukmn»,«Tena Bpamenus»,« BEKTOpsl 1 KOOPIMHATHI B IIPOCTPAHCTBE,
«/IBM>KEHHSI B IPOCTPAHCTBE.

ChopmymupoBannoe B PI'OC COO T1peboBaHME «YyMETh ONEPUPOBATH
HNOHATUSAMUY», PEJICBAHTHBIX T'€OMETPUU Ha YriayOleHHOM ypoBHe oOydyenus B 10-11
Kjaccax, OTHOCUTCSI KO BCEM COJAEpKAaTeJIbHBIM JIMHUSAM ydeOHOro Kypca, a
(opMHpOBaHUE JIOTUYECKUX YMEHUHN paclpelesieTcss HE TOJIbKO MO COJIep KaTeIbHBIM
JUHUSIM, HO U mo rojgaM oOydeHus. CojaepkaHue 0Opa3oBaHMs, COOTBETCTBYIOIICE
OpeaIMEeTHbIM  pe3ynbTraraM  ocBoeHuss — DenepanbHoil  pabouell  MpoOrpaMMbl,
pacmpeeNieHHbIM TI0 ToJlaM O0Yy4YeHUsl ,CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM  OCHOBHBIM, MPHUHIMIIMAIBHBIM  BOMpOcaM  oOOydawmuecs O0O0pallaiuch
HEOJHOKPATHO,4YTOMO3BOJISIETOPraHU30BATHOBIIACHUET€OMETPUUECKUMUTIOHATUAMU U
HaBbIKAMH IIOCJIEAOBAaTEIbHO U TOCTYNATEJbHO, C COOJIOACHMEM MpPUHIUIA
IPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OOUIYIO CHUCTEMY I'€OMETPUUYECKUX
MPEACTABICHUM OOy4YaroIMXcsl, paclupsisi ©U yriyonsss ee, o0pa3ysd HpOYHbIE
MHOKECTBEHHBIE CBSI3H.

[lepexon Kk U3y4eHHIO T€OMETPUU Ha YIiyOJIE€HHOM YPOBHE MO3BOJISET:

co3aaTh ycnoBus s AuddepeHuuanum 00y4yeHus, TOCTPOEHUSI UHIMBUIyaIbHBIX
00pa3oBaTeNbHBIXIIPOTPaMM,00€CTICUNTHYTITyOJIEHHOECU3YYCeHUET€OMETPHUUKAK
cocTapsitoleil yueOHoro npeamera «MaremMaTukay;

NOJATOTOBUTH OOYYarOUIMXCSl K MPOJOJDKEHUIO M3YUYEHUsS MAaTeMaTUKU C Y4ETOM
BbIOOpa Oynaymiert mnpodeccun, obecrneunBas MPEEeMCTBEHHOCTh MEXKIy OOIHUM U
podheCCHOHAIBHBIM 00pa30BaHUEM.

Oo0111ee 4ncIo YacoB, PEKOMEHIOBAaHHBIX JUJIsl U3yUeHUs! yueOHOro Kypca
«I'eomeTrpusinHa yrnyonaeHHoM ypoBHe,—2044aca:B10knacce—102uaca(3uaca B Hefeno),
B 11 xnmacce — 102 yaca (3 yaca B HeZeliO).
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COILEP KAHUEOBYYEHUA

10 KUIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUSL cTepeomeTpur. Touka, mpsmas, MIOCKOCTb, MPOCTPAHCTBO.
[ToHATHE00aKCMOMATHYECKOMIIOCTPOEHUUCTEPEOMETPU U : aKCHOMBICTEPEOMETPUH 151
CIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHue IpsAMBIX B IIPOCTPAHCTBE:  MEPECEKAOIIUECH,
IapajulesIbHble M CKpEIIMBAOIIMECs NpsMble. [Ipu3Haku CKpEmMBAIONIMXCS MPSMBIX.
[TapannenbHOCTh MPSAMBIX W IUIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIENbHBIE MPSIMBIE
BIPOCTPAHCTBE,NAPAILIEIBHOCTHTPEXITPSAMBIX, 1aPAJUIETBHOCTHIPSIMONHUIIIIOCKOCTH.
[lapaniensHoe M LIEHTpaJIbHOE NPOEKTUpOBaHUE, H3o0pakeHue ¢uryp. OCHOBHBIE
CBOMCTBa MapajljIeIbHOTO MPOEKTHpoBaHUs. M3o00pakeHue ¢uryp B mnapajieabHOU
MMPOEKIMHU. YTJIbl C COHAIPABICHHBIMM CTOPOHAMH, YTOJd MEXAYy MpsSMBIMH B
npocTpancTBe. [lapamnenbHOCTh IUIOCKOCTEM: IMapajulesibHBIE IIJIOCKOCTH, CBOWMCTBA
napajuielbHbIX MIockocTeil. IIpocrelimme mpocTpaHCTBEHHbIE (DUTYpPBI HA TIOCKOCTH:
TETpa’ap, MAPAIUIETECTTUIIE], TOCTPOCHUE CEUCHUM.

IleprieHIMKYISAPHOCTh NPSAMOM M INIOCKOCTH: INEPHEHAUKYISAPHBIE IPSMBIE B
IIPOCTPAHCTBE, NMPSAMBIEC MAPAIIIEIBHBIE U MEPIECHINKYJIAPHbIE K IJIOCKOCTH, IPU3HAK
NEPIEHIUKYJIAPHOCTU NPAMOU U IUIOCKOCTH, TEOpEMa O NPAMOU NEPHEHIUKYIAPHON
IIOCKOCTA. OpTOroHa’mpHOE NPOEKTUpPOBaHME. [lepreHIUMKYNsIp W HAaKJIOHHBIE:
PAcCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TJIOCKOCTH, MPOEKIUS
buryps Ha IIJIOCKOCTb. [leprieH IUKYIJIAPHOCTD IJIOCKOCTEN: IIPU3HAK
MIEPIICHIUKYJIIPHOCTH JIBYX IJIOCKOCTEN. Teopema o Tpex NepneHIuKyJIsapax.

Yrael B IPOCTPAHCTBE: YroJI MEXAY NPSAMOU U IUIOCKOCTBIO, JBYTPAaHHBIM Yro,
JMHEWHBIA yTroJ IBYTrpaHHOro yria. TpexrpaHHblii U1 MHOTOTrpaHHble yribl. CBoMCTBa
IUIOCKUX YTJIOB MHOTOrpaHHOro yrija. CBOMCTBA IUIOCKMX M JABYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB JUIsl TPEXI'PAHHOIO yIJa.

MHOrorpaHHUKHU

BuasiMHOrOorpaHHMKOB,pa3BepTKaMHOrOorpannuka.l I[pusma:n-yronpHasnpusma,
npsMasi ¥ HakJIOHHAas TpuU3Mbl, OOKOBass W TMOJHAs TOBEPXHOCTb IPHU3MBI.
[Tapannenenunen, npssMoyToJbHBINNIApAIEIeIUNEAUErocBocTBa. KpaTuaiiimenytu Ha
MOBEPXHOCTU MHOrorpaHHuka. Teopema Oinepa. IIpocTpaHcTBeHHasi Teopema
[Mugaropa. [Mupammuaa: n-yroiapHas nupamMuja, NpaBWIbHAS U yCEUEHHAs MUPAMUbL.
CpoiictBa pebep U OOKOBbIX TIpaHeld NpaBWIbHOW nUpamuabl. [IpaBuiibHbBIE
MHOTOTPAaHHMKH: IIpaBWJIbHAs MpHU3Ma MW [pPaBUIbHAsg IHUPAMHUIA, NPABUJIbHAS
TPeyroJibHasi MUpaMUJa U MPABUIbHBINA TeTpadap, KyO. IlpeacraBnenue o mpaBUIIbHBIX
MHOT'OTPAaHHUKAX: OKTadIp, NOAEKadAp U UKOCAIP.

Bobluucnenue 31€eMEHTOB MHOTOTPaHHUKOB: pebOpa, nuaroHanu, yribl. [lnmomanb
OOKOBOI MOBEPXHOCTU U MOJIHOM MOBEPXHOCTH MPAMON MPU3MBI, IOl OCHOBAaHUH,
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Teopema 0 60KOBOI MOBEPXHOCTH MPSMON Mpu3Msbl. [10111a1p 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTH NPABUIIbHOM MUPAMHUIBI, TEOPEMA O IUIONIAAN YCEUCHHON MUPAMUJIBI.

CummeTpusi B NPOCTPAHCTBE.  JJIEMEHThl  CUMMETPUM  IPAaBUIIBHBIX
MHOTOTpaHHUKOB. CuUMMeTpusi B  MNPAaBWILHOM  MHOTOTPaHHUKE:  CHUMMETPUS
napajuiesienuIie/la, CHMMETPUS MPABWIbHBIX IPU3M, CUMMETPHUS  IPABUIBHON
nUpamMupbl.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPHl KOJUIMHEApPHBIE, COHAMNPABICHHBIE W MPOTUBOIIOJIOKHO HAIMPABICHHBIC
BEKTOpbl. PaBeHCTBO BEKTOPOB. [IeWCTBHS € BEKTOpPaMHU: CJIOKEHHUE W BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJbKHUX BEKTOPOB, YMHOXXEHME BEKTOpa Ha uuciio. CBOWCTBa
CJII0KEHUSIBEKTOPOB.CBOMCTBAYMHOKEHUSIBEKTOpaHauncio.l lonsiTuekoMmanapHbie
BeKTOpHI. [Ipu3Hak koMmIutanapHocTH Tpex BekTopoB. [IpaBuiio napamenenunena.
TeopemaopasznoKEHUUBEKTOPANIOTPEMHEKOMILIaHAPHBIMBEKTOpaM. [ [psiMoyTrobHas
cucremMa KoopauHar B mpoctpaHcTBe. Koopmunater BekTopa. CBs3p  MexIy
KOOpJMHATaMHU BEKTOpa W KOOpJMHATAMHM TOYEK. YTOJ MEXIy BeKTopamu. CKalsipHOE
MPOW3BEICHUE BEKTOPOB.

11 KJIACC

Tesa Bpaimenus

[ToHSATHS: IUIMHAPUIECKASTTOBEPXHOCTh, KOHNYECKASTIOBEPXHOCTh,cpeprudeckas
MOBEPXHOCTh, OOpa3ylolue ToBepxHOCcTel. Tena BpallleHUWs: MMWIMHAP, KOHYC,
yCeueHHBbIM KOHYyC, cdepa, map. Bzammuoe pacmonoxeHue chepbl W IUIOCKOCTH,
KacaTeabHasIOCKOCThKChepe. U300pakeHneTeNnBpalieHusIHaIIOCKOCTH. Pa3BepTka
WIMHpA U KoHyca. CuMmMeTpust cepsl U mapa.

O6bem. OcHOBHBIE CBOICTBA 00bEMOB Tell. TeopeMa 00 00beMe MPSAMOYTOIBLHOTO
napauienenuneaa U cieactsuss u3 Hee. OObeM NOPsIMOM M HAKIOHHOM MPU3MBI,
MUINHAPA, TUPAMHIBI U KOHyca. O0BeM I1apa u MapoBOTO CETMEHTA.

KoMOunanmu ten BparieHust 1 MHOTOTpaHHHUKOB. [Ipu3ma, BiucaHHas B IIJIUHAP,
onucaHHasiokononunuHapa.llepeceuennecdepommapaciockocteo. Kacanuemapa U
cepnl MIOCKOCThIO. [lOHSATHE MHOrOrpaHHMKa, OMMCAHHOTO OKOJIO cdepsl, chepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIH TEJIO BPAICHUS.

[Inomanps MOBEPXHOCTH UMJIMHIApA, KOHyca, IJIOWAAb CpEepbl M €€ YacTeil.
[Tomobue B mpocTtpancTBe. OTHOMIEHHE 0OBEMOB, MIOMAACH TOBEPXHOCTEH MOAOOHBIX
¢uryp. IlpeoOpazoBanme mnomobusi, romoreTus. PemieHue 3amad Ha TIJIOCKOCTH C
MCTIOJIb30BaHUEM CTEPEOMETPHUECKUX METOOB.

[locTpoeHue ceueHW MHOTOTPAaHHUKOB M TEJ BpAIllEHUS: CEUCHUs MWJIMHApA
(mapannenbHO W MEPICHIUKYISIPHO OCH), CEYCHHS KOHYyca (TapasieIbHOe OCHOBAHHUIO
U IPOXOJsIlee Yepe3 BEpIIrHY), CeUeHUs 1Iapa, METOAbl OCTPOCHUSI CEUEHUN: METOT
CJIEJIOB, METO/I BHYTPEHHETO IPOEKTUPOBAHNS, METO]] TIEPEHOCA CEKYIIIEH TIIOCKOCTH.
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BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpanctBe. Onepauuy Haj BEKTOpaMmH. BekTOpHOE yMHOXEHUE
BEKTOpOB.CBONCTBABEKTOPHOIOYMHOKEHU. I [pAMOYTroibHasCUCTEMaKOOPAUHATBIIPOCT
panctBe.KoopannateisekTopa.Paznoxenunesexkropanodasucy.Koopaunarso-
BEKTOPHBII METO/ NPHU PELIEHUH FEOMETPUUECKUX 3a/1a4.

JIBMKeHUs B IPOCTPAHCTBE

JBrxenus npoctpancTBa. Otobpaxkenus. J[Brkennst n paBeHCTBO puryp. Obmme
CBOWMCTBA JBWXKEHUW. BuAbl ABWKEHUN: TNapajUIeIbHbIM NIEPEHOC, ILEHTpaJbHAs
CUMMETpHS, 3€pKallbHasi CUMMETpHS, IMOBOPOT BOKpyr mnpsimoi. IIpeoOpazoBanus
nono6us. [Ipsimas u cdepa Didnepa.

HPEIMETHBIEPE3YJIBTATDBI

Kxoniyl0kiaccaoOydaronuiicsHayYuTCs:

CBOOOTHOOTIEPUPOBATHOCHOBHBIMUTIOHATHSMHICTEPEOMETPHHUITPUPEIIICHIN3a 1T |
POBEICHUH MAaTEeMAaTUUECKUX PACCYKICHUN;

NPUMEHSTh aKCHOMBI CTEPEOMETPUM U CIEJACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKUX 33]1aY;

KJIaCCU(UIIMPOBATh  B3aMMHOE  PACIOJIOKEHHWE TPSIMBIX B IPOCTPAHCTBE,
IUIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEW B MPOCTPAHCTBE;

CBOOOJTHO OTIEPUPOBATH MOHATUIMHU ,CBSI3AHHBIMU C YTJIaMHU B TPOCTPAHCTBE:
MEXAY MPSIMBIMHU B TIPOCTPAHCTBE, MEXKTY IIPSIMOU U MIIOCKOCTHIO;

CBOOOJTHO OTIEPUPOBATH MMOHATHIMH, CBI3aHHBIMHA C MHOTOTPAaHHUKAMU;

CBOOOJTHO pacIiO3HaBaTh OCHOBHBIE BUJIBI MHOTOTPAaHHUKOB(ITPU3Ma ,[TUpaMu/Ia,
IPSIMOYTOJIbHBIN Tapasijiesienune, Kyo);

KJ1acCU(UIIMPOBATH MHOTOTPAHHHUKH, BEIOUpasi OCHOBaHUS IS KJlacCUu(PUKaInu;

CBOOOJTHO OTIEPUPOBATH MMOHATUSIMH, CBI3aHHBIMU C CEYCHUEM MHOTOTPAHHUKOB
TIOCKOCTBIO;

BBITIOJTHSThIIAPATIICIIBHOC, IIEH TPATBHOSHOPTOTOHATILHOCTIPOEKTHPOBaHUE(PHUTYD
Ha TUIOCKOCTD, BBITIOJIHATH U300pakeHus1 (UTYp Ha TUIOCKOCTH;

CTPOUTH CEYECHHMS] MHOTOIPAHHHKOB pA3JIMYHBIMH METOJAaMH, BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BHUI CBEPXY,
cOOKY, CHU3Y;

BBIYUCIIATh TUIOMIAJAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, MHPaAMHUIA),
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (hOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHIMH: CHMMETPHUS B NMPOCTPAHCTBE, IICHTP, OCh H
IIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUH (DUTYPHI;

CBOOOHO OIEPUPOBATH MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOpPaM M KOOPIMHATAM
B IIPOCTPAHCTBE;

BBITIOJTHATD JICHCTBUS HAJl BEKTOPAMH,

pemaTh 3a/ladyu Ha JI0Ka3aTeIhCTBO MAaTEMAaTUYECKUX OTHOIICHUNW M HAXOXKICHUE
TCOMETPUYCCKUX  BEJIMYHMH, TPUMEHSS HW3BECTHBIC METOABI TPU  PCEHICHUHU
MaTEMaTHYECKUX 3aJ1a4 MOBBIIIIEHHOTO ¥ BBICOKOT'O YPOBHSI CIIOKHOCTH;
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OPUMEHSATh  MpOCTEHIIMEe  MNpOrpaMMHbIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

U3BJIEKaTh, MpPeoOpa3oBbBIBATH W MHTEPIPETUPOBATH  MHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (DUrypax, NPEICTAaBICHHYI0O Ha 4YepTexkax u
pHUCYHKaX;

OPUMEHSTh TIOJyYCHHbIE 3HAHMSI Ha MpPaKTUKE: CPaBHUBATh U aHAJIM3UPOBATDH
peanbHbIe CUTYyalluH, MPUMEHATh M3YYCHHBIC MOHATHUSI B IMPOIECCE MOMCKA PEUICHUs
MaTeMaTU4YeCKu CPOPMYIMPOBAHHON MPOOJIEMbI, MOJEIUPOBATh PEAIbHbIE CUTYyaIluU
Ha S3bIKE TEOMETPUHU, UCCIIENOBAaTh IMOCTPOEHHBIE MOJEIN C HCIOJIb30BaHUEM
r€OMETPUUYECKUXTTOHATUHUTEOpEM, allliapaTaaireopbl,peaTblIpakTUYeCKUe3aqaun,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIMYHH;

UMETh MPEICTABICHNUS 00 OCHOBHBIX dTallax pa3BUTHS F€OMETPUU KaK COCTaBHOU
4acTH (pyH/IaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

Kxoniyl1kiaccaoOydaronuiicsHayYuTCs:

CBOOOTHOOTIEPUPOBATHIIOHITUSIMU,CBA3aHHBIMUCIIMIIMHIPUYECKON, KOHMUECKOU U
chepudecKoit MOBEPXHOCTIIMH, OOBSICHATH CITOCOOBI TIOTyYCHHUS,

OTIEpUPOBATHITOHATHIMU,CBSI3aHHBIMHUCTEIAMUBPAILICHUS : IAJIHMHIPOM,KOHYCOM,
cdepoii u mapom;

pacno3HaBaTh Tela BpalleHUsI(LIUIUHID ,KOHYC, cdepa U map)u O0bSICHATD
CHOCOOBI MOTYYEHUS TE BPAILICHHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PaCIIOoX)eHue c(hephl U MI0CKOCTH;

BBIYKCIIATh BEJIMYMUHBI 3JIEMEHTOB MHOTOIPDAaHHUKOB W TE€J BpalleHHs, OOBEMBI
UTUIONIAAUTIOBEPXHOCTEMHOTOTPAaHHUKOBUTEIIBPAIICHUS,T€OMETPUIECKUXTEIIC
npuMeHeHueM GopMy;

CBOOOJTHO OIMEpUPOBaTh TOHSATUSMHU, CBSI3aHHBIMH C KOMOWHAIIMSIMU — Tel
BpaIIeHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBIA B cepy U OMHCAHHBIN
okoJ10 cdepsl, chepa, BUCaHHAS B MHOTOTPAHHUK WJIM TEJIO BpalllCHMUS,;

BBIYUCIIATh COOTHOIICHUS MEXIy IUIOMAIIMHA TOBEPXHOCTEH H oObeMaMu
ITOJIOOHBIX TEJI;

U300pakaTh W3y4daembie (PUTYpBI, BBIMOIHATH(BBIHOCHBIC)IIIOCKHUE YEPTEKH U3
PUCYHKOB MIPOCTHIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS TET
BpAICHUS;

W3BJICKaTh, HMHTEPIPETUPOBATH U  TPEoOpa3oBbIBaTH  MHPOPMAIMIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (PuUrypax, MPEACTaBICHHYIO Ha 4YepTekKax u
PUCYHKAX;

cBOOOIHO OlepUpOBaTh  TOHSATHEM  BEKTOpP B

IIPOCTPAHCTBE; BHITIOJHATH ONEpaIliy Ha/l BEKTOPAMH,

3a/1aBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBON CUCTEME KOOPAMHAT;

pernaTbreoMeTpUICCKHe3a/1aunHAaBBIYMCIICHHEYTIIOBMEK Ty TPSIMBIMHHILIOCKOCTSIM
1, BBIYHMCIICHUEPACCTOSTHUHOTTOYKHIOTUIOCKOCTH, BIIEJIOM, Ha TPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/Ia NP PEIICHNH;
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CBOOOJIHO OINEPUPOBATH MOHATUSIMH, CB3aHHBIMU C JIBUKEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA ABUKCHUIA;

BBITIOJIHATh U300paKeHUsI MHOTOIPAaHHUKOM M TeJl BpalleHUs] IIPU MapauieIbHOM
MepeHoce, IEHTPATBHOH CUMMETPHH, 3epKATBHOW CUMMETPHH, MPU TIOBOPOTE BOKPYT
psSMOM, TTpeoOpa3oBaHus MOI00US;

CTPOUTh CEYEHHS MHOTOTPAaHHUKOB U TeJl BpAlllCHMs: CEUEHUS IWIMHApA
(mapanienbHO U MEPIEeHIUKYISIPHO OCH), CEYeHHS KOHyca (TapajijieIbHO€ OCHOBAHUIOU
IPOXOJIdIliee Yepe3 BEPILIUHY), CEUCHHUS 11apa;

HCITOJIH30BaTh METO/BI TTOCTPOCHUSI CEUEHUIN: METO CIICIOB, METOJ] BHYTPEHHETO
IPOEKTUPOBAHUSI, METOJ] IIEPEHOCA CEKYIIEeH MITOCKOCTH;

JIOKa3bIBaTh TEOMETPUUYECKHIE YTBEPIKICHUS;

MPUMEHSATh TeOMeTpUYecKrue (aKThl IS PEIICHUS CTEPEOMETPUYECKUX 3a/aad,
MIPEAMOJIArafoIIMXHECKOJIBKOIIATOBPEIIIEHUS, CITNY CIIOBUSATIPUMEHCHUA3aJaHbIB  STBHOM
U HEesABHOU dopme;

permaTh 3a/1a4yu Ha JI0Ka3aTeIhCTBO MAaTEMAaTHUYECKUX OTHOIICHWNA M HaXOXKICHUE
r€OMETPUYECKUX BEJIUYHH;

MPUMEHSITh MPOTPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHUKAITMOHHBIE CUCTEMBI
IIPU PEIICHUHU CTEPEOMETPUUECKUX 3aa4;

MPUMEHATh TIOJyYCHHBIC 3HAHWS Ha TMPAKTHKE: CpPaBHUBATh, AaHAIU3HPOBATH
HOIICHUBATbPEATbHBICCUTYAITUN, TPUMEHATEU3YYCHHBICTIOHSTHS, TECOPEMBI,CBOMCTBA B
mpolecce IMOMCKAa pelIeHUsT MaTeMaTU4YecKd CcQOpMyIHpPOBAHHON  MPOOJIEMBI,
MOJICIIUPOBATh peaIbHBIC CUTYallMH Ha S3BIKE TEOMETPUH, MCCIEIOBATH IMMOCTPOCHHBIE
MOJICII C WCTOJIb30BAaHUEM TEOMETPHUYCCKUX TMOHSATHN M TEOpPEM, ammapara anreOpsl,
penaTh NPakTUYECKUE 3a]1a4M, CBI3aHHBIE C HAXOXKJICHHUEM T€OMETPUUECKUX BEJIMUNH;

UMETh TIPEICTABICHUS 00 OCHOBHBIX dTalax pa3BUTHUSI TEOMETPUU KaK COCTaBHOM
JacTH (PyHIaMEHTA Pa3BUTHUS TEXHOJIOTHH.
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10 KJIACC
Hazpanue Konnuecto OcHOBHBIE BUBI JEATEIBHOCTU
OcHOBHOE coJiep>KaHue
paznena(TeMbl))Kypca 4acoB yuanmxcs
BBeneHue B CTEpEOMETPUIO 23 OcHOBHBIE POCTPAHCTBEHHBIE Onpenensrts MIOCKOCTh Kak Qurypy,

burypsl.
[TonsiTHA cTEepeOMETpUU: TOUKA,

npsiMast, MI0CKOCTh, IPOCTPAHCTBO.
OcHOBHBIE NpaBUIIa U300paKEHUS

Ha pucynke nockocry,
napayyieNbHBIX IPSIMBIX (OTPE3KOB),
CepeNHHbl OTpe3Ka.

[lonsTHSA: Nepecekaromuecs MI0CKOCTH,
nepeceKaromuecs npsiMast U
IUIOCKOCTH; IOJYIIPOCTPAHCTBO.
MHororpaHHuKy, H300paxeHue
IPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HeCyEeCTBYIOITUX 0O0BEKTOB.
AKCHOMBI CTEPEOMETPHH 1 TIEPBHIE
CJIEJICTBUS U3 HUX.

CnocoObI 3a/1aHus IPSIMBIX

Y TIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPAMBIX U TIOCKOCTEH.
Ceuenus. N3o0paxeHne ceueHnuit

B KOTOPOW BBITIOJIHSAETCS IUIAHUMETPHSL.
JlemaTe mpoCTeUIne JIOTUYECKUE
BBIBOJIbI M3 aKCMOMATHUKHU INIOCKOCTH.
[TpuBOAUTH MPUMEPHI PEATTBHBIX
00BEKTOB, UCATH3AINEH KOTOPBIX
ABJISIFOTCSI aKCMOMBI TEOMETPHUH.
N3y4aTh, NpUMEHSTh NPUHIUIIBI
IIOCTPOCHHUS CEUYCHUM.

Hcnonb30BaTh 1151 IOCTPOEHUS
CEUEHHUU METO]I CJICJIOB, METO/I
BHYTPEHHETO MTPOECKTUPOBAHUS, METO/
MEPEHOCA CEKYIIEH TTIOCKOCTH.
Pemats crepeoMeTpuyeckue 3agauu:
Ha OIPENICIICHUE BUJA CECUCHUS

M HaXOKJICHUE €0 IJIOIIaaH.
AKTyanu3upoBaTh (HakThl 1 METOJIbI
TJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOAUTH AHAIOTHH.

Hcnonb30BaTh Npu pelieHn: 3a1a4
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MUPaMUJIBI, KyOa U MPU3MBbI, KOTOpbIE
IPOXOAT uepe3 ux peopa.
N300paxenue nepeceyeHus
ITOJYYEHHBIX IIJIOCKOCTEN.
PackparnBaHue OCTPOEHHBIX CEYEHUI
Pa3HBIMU LIBETAMH.

Meron cnefoB s HIOCTPOECHUS
ceueHnid. CBOMCTBA EPECECUECHUN
MPSMBIX U TI0cKOCcTer. [locTpoenune
CEUEHHUH B MUpaMue, Kyoe 1o TpeM
ToukaMm Ha peOpax. Co3nanue
BBIHOCHBIX YEPTEXKEMN U 3aIIMCh 11aroB
IIOCTPOCHUH.

[ToBTOpEHNE MIIAHUMETPUMU.

Teopema 0 mponopIHXOHATBHBIX
orpe3kax. [logoOue TpeyroibHUKOB.
Teopema Menenas .Pacuersl

B ceueHunsax Ha BBIHOCHBIX YEPTEkKaX.
Hcropust pa3BuTUS MIIaHUMETPUH

U CTEPEOMETPUU

Crnenyromue miaHuMETPUIECKUE
(baKThl U METO/IBI:

Teopemsbl Daneca

W 0 mponopuroHanbHbIX OTPE3Kax.
AJITOpUTM JIEJIEHUS OTpe3Ka

Ha N paBHBIX 4yacteil. Teopema
Menenas.

PaBHOOEIpEHHBIN TPEYTOJIBHUK.
PaBHOCTOpOHHMI TPEYTOJIbHUK.
IIpssMOYTOJIBHBIN TPEYTOJIbHUK.
CBOUCTBO CpeHEN JIMHUU
TPEYrOJIbHUKA.

CBOICTBO OMCCEKTPUCHI yIJia
TPEYTOJIbHUKA.

CBOICTBO M€IMaH TPEYTOJIbHUKA.

[Tpu3Haku mo100Ms TPEYrOIBLHUKOB.

[TomyuaTs npeacTaBaeHUS

OO0 OCHOBHBIX 3TaIax pa3BUTHU
reOMETPUH KaK COCTaBHOM 4acTH
dbyHIaMeHTa pa3BUTHS TEXHOJIOT U

Bzaumuoe pacnionoxenue
MPSAMBIX B IPOCTPAHCTBE

B3auMHOe pacnosioxxeHue npsmeix

B IIPOCTPAHCTBE.

CxpemmBaronumecs

[Ipsimble Ilpu3HaKu CKpeIUBAKOIIUXCS
IPSMBIX.

[TapannenbHble NpsIMbIE

Knaccuduumposats B3auMHoe
PACIIOJI0KEHUE TPSIMBIX

B IIPOCTPAHCTBE, WILTIOCTPUPYS
PUCYHKaMHU U IPUBOJSI IPUMEPHI
W3 PEATbHOU KU3HU.
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B npocrtpanctse. Teopema

O cy1iecTBOBaHUYU €IUHCTBEHHOCTH
MPSIMOU MMAPAITIENBHON TAHHOU
MIPSIMOU, MPOXOIAIIEH Yepe3 TOUKY
IPOCTPAHCTBA U HE JIe)KaIEH

Ha JJaHHOW IIPSIMO.

JlemMma 0 nepeceyeHnn napajieIbHbIX
MPSIMBIX IJIOCKOCTHIO. [lapamiensHOCTD
Tpex npsAMbIX. TeopeMa o Tpex
MapajuieIbHbIX MPSIMBIX.

TeopeMa 0 CKpEIUBAIOIIUXCSA MPSIMBIX.

[TapamienpHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MAPAIIIETBHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX (UTyp B MapajieibHON
POEKIIHH.

[enTpanbHas npoeKLUs.

VYT0J1 ¢ COHaNpaBIEHHBIMU CTOPOHAMM.
Y101 Mex1y IpsSMbIMU.

3a1aun Ha T0Ka3aTeIbCTBO

U UCCJIeJIOBaHUE,

CBSI3aHHBIE C

PacCIoJIOKEHUEM NIPSIMBIX B
IPOCTPAHCTBE

JloxaspiBaTh TEOPEMY

O CyILIECTBOBAHUU u
€IUHCTBEHHOCTHU napasuieIbHOM
MPSIMOW, MPOXOISUICH Yepe3 TOUKY
MIPOCTPAHCTBA

W He nexamen Ha Ipyrou mpsmoi;
JEMMY O IIEPECEYEHNH IUTIOCKOCTH
JIBYMSI ITAPAJUICIIBHBIMU MPSIMBIMU;
TEOPEMY O TPEX MapauICIbHbBIX
MPSIMBIX.

Jloxa3pIBaTh MpHU3HAK
CKPEILLUBAIOIIUXCSA NPAMBIX, TEOPEMY
0 CKPELIUBAOIIUXCS MPSAMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE

YIJIOB C COHAIIPaBJICHHBIMH CTOPOHAMMU.

OOBSICHATh, UTO HA3bIBACTCS
napajuieIbHbIM U LIEHTPATbHBIM
IIPOEKTUPOBAHUEM U KaK BBIITOIHIETCS
MPOEKTUPOBAHKUE PUTYP HA MIOCKOCTb.
Jloka3bIBaTh CBOMCTBA MAPAJIIEITBHOTO
IIPOEKTHUPOBAHMUSL.
N300paxkars B mapauiebHON
MPOEKIUU Pa3HbIE T€OMETPUUYECKHE
burypsbl.
Periate crepeoMeTpuyEcKUe 3a/1a41 Ha
TOKa3aTEIbCTBO U UCCIIEIOBAHMUE,
CBSI3aHHBIE C PACIIOJI0KEHUEM MPAMBIX
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B IIPOCTPAHCTBE.
[TpoBoaUTH NOKAa3aTENbHBIE
paccyX/1eHUs [P pEIICHUN
reOMETPUUYECKUX 33/1a4, CBSI3aHHBIX
CO B3aMMHBIM PACHOJIOKEHUEM
IPSIMBIX B IIPOCTPAHCTBE.
CpaBHHBaTh, AHATM3UPOBATH

N oneHuBaTh YTBEPKACHUSA C
LEIbI0  BBISBJICHUSA  JIOTUYECKU
KOPPEKTHBIX M  HEKOPPEKTHBIX
pacCyKJICHUH.

MopenupoBatb peanbHbIe
CUTYallMH, CBSI3aHHBIE CO B3aUMHBIM
PacnonoxeHnnem npsiMbIx

B [IPOCTPAHCTBE, HA S3bIKE T€OMETPHUHU.
HccenenoBars NOCTPOCHHBIE MOJEIIN
C UCIOJIb30BAaHUEM T€OMETPUUECKUX
[lonsiTuit m TeOpeM, anmnapara anreopsl,
U(PPOBBIX PECYPCOB.

Ilomyyats npencrasieHne

O HeHTpaTIbHOM TPOEKTUPOBAHUH

1 00 uctopuu padboT O TEOPHUH
MEPCIEKTUBBI

[TapajuiennbHOCTB MPSMBIX
Y IUIOCKOCTEU
B IIPOCTPAHCTBE

[TonsTHA: AapaIIeabHOCTh IPAMOU
Y TIJIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak nmapamieabHOCTH OPSAMOU

Knaccuduimposats B3auMHoe
PACIIOJNIOKEHUE NPSMOU U INIOCKOCTH
B IIPOCTPAHCTBE, IPUBOS
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H wiockocTu. CBolicTBa
napaJyIeIbHOCTH MPSMOKN U
IUIOCKOCTH.

['eomeTpuyeckue 3aaun

Ha BpIuncieHne 1 10Ka3aTeabLCTBO,
CBSI3aHHBIC C MMAPAIICITHHOCTHIO

[IpsIMBIX ¥ TIIIOCKOCTEN B MPOCTPAHCTBE.

ITocTpoenue ceueHuns, NpoOXoaAIIEro
yepes JaHHYIO NPSMYIO Ha YepTexke U
MAPAILICITBHOTO JPYTOW MPSIMOM.
Pacuer otHOomenuit. [lapamensnas
IIPOEKIMs, IPUMEHEHUE

Jist mocTpoeHust ceueHuid Kyoa

U Tapajuielienunea.

CaoiicTBa mapasenenuneaa u Mpu3Msl.

[TapannensHblie iockocTH. IIpu3Hakn
[1apaJuIeIbBHOCTH IBYX IIJIOCKOCTEH.
Teopema 0 mapayeabHOCTH

W ennHCTBEHHOCTH IIJIOCKOCTH,
MPOXOJALIECH Y€PE3 TOUKY,

HE IIPUHAJICKAITYIO JaHHON
IIJIOCKOCTH U CIIEACTBUS U3 HEE.
CBoiicTBa mapanaenbHbIX MIOCKOCTEMH:
0 MapaJLIEIBLHOCTHU MIPSAMBIX
NIEPECEUYEHHUSI IPU NIEPECEUCHUU ABYX
NapaJuIeNIbHBIX INIOCKOCTEN TPEThEW;
00 0Tpe3Kax mapayiyiebHbIX MPSIMBIX,

CooTBeTcTBYyIOLIME

IIPUMEPBI U3 PEaNbHOU

YKU3HH.

DopMyJIMPOBATH ONPEIEICHUE
NapaJuIeIbHBIX IPSIMOM U INIOCKOCTH.
Jloka3bIBaTh MPU3HAK

O napaynensHOCTH

IPSIMOU U TTOCKOCTH;

CBONCTBA

napayieIbHOCTH MPSMOM U TUIOCKOCTH.
Pemate cTepeoMeTpudeckue 3a1auu
BBIYMCIICHHS U I0KA3aTelIbCTBO,
CBSI3aHHBIE C NTAPAJUIEITBHOCTHIO
NPSIMBIX U IVIOCKOCTEW B MTPOCTPAHCTBE.
PemaTte npaktuueckue 3anauu

Ha nmoctpoenue ceuennii Ha yepTexax
TeTpa’ipa ¥ NapajljiesIeuIea.
PewaTte cTepeoMeTpuyeckue 3a1auu,
CBSI3aHHBIE C TOCTPOECHUEM CEUEHUI
MJI0CKOCTBIO.

[IpoBOINUTE JTOTMYECKN KOPPEKTHBIE
JTIOKa3aTelIbHbIE PACCYKIACHUS

[Ipu pelieHnn reoMeTpUYECKUX 3a1au
CBSI3aHHBIX C MAPAJIICIIBHOCTHIO
rmiockoctel. CpaBHUBATh U
aHAIM3UPOBATh PEAJIbHBIE CUTYALlUH,
CBSI3aHHBIE C NTAPAJUIEIbHOCTBIO IIPSIMOM
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3aKJIIOYCHHBIX MCIKAY HapalJICIbHBIMHA
IIJIOCKOCTAMHU, O IICPCCCUCHUHN HpHMOI?I
C ABYM: IIapaJICIAbHBIMH IIJIOCKOCTSAMHA

Y IUIOCKOCTH B IPOCTPAHCTBE;
MOJIEJIMPOBATh PEAJIbHBIE CUTYALIUH,
CBSI3aHHBIE C MMAPAIUICITIBHOCTHIO
IIPSAMOM U IUIOCKOCTH B IIPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUH

[lepneHUKyISIPHOCTD
MPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iudaropa
Ha IUIOCKOCTH, TPUTOHOMETPHS
IIPSAIMOYTOJIBHOT'O TPEYTOJIbHUKA.
CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO
napajuienenunena. Berancnenue mmH
OTPE3KOB B KyO€ U NPIMOYTOJIbHOM
napajuieenunese.
[IepnieHIUKYIAPHOCTD MPSAMOU

u rockoctu. [Ipu3Hak
MEPIIECHANKYJIAPHOCTH MPAMOMN

Y IJI0CKOCTU. Teopema o
CYILLIECTBOBAHUU U €UHCTBEHHOCTH
IIPSMOM, IPOXOIALLIEH YEPE3 TOUKY
IIPOCTPAHCTBA U MEPIECHINKYISIPHON
K miockoctu. [lnockoctu

Y NIEPIICHAUKYJISIPHBIE UM IpsiMast

B MHOTOTPaHHHKAX.
[Tepnienaukysp 51
HAKJIOHHAS. [TocTpoenue
MEPNEHANKYIISIPA U3 TOYKH Ha
IPSMYIO.

Teopema o Tpex NepHeHANKYIIApax

AKTyanu3upoBath (PaKThl U METO/BI
IJIAaHUMETPHH, PEIIEBAaHTHBIE TEME,
IIPOBOJUTH AHAJIOTUU.
@OopMyIUPOBATH ONPEACTICHUSA:
NEPHEHANKYJIAPHBIX MPSAMBIX

B npocTtpaHcTBE; onpenesieHue npsiMon,
NEPHEHANKYIIIPHOM K IIJIOCKOCTH.
Jloxa3pIBaTh: IeMMy

O MEePHEHIUKYISIPHOCTH ABYX
NapaJyIeIbHBIX IPSIMBIX K TPETHEN
IPSAMOi1; TEOPEMBI O CBSI3U MEXKAY
NapajyieIbHOCTBIO MPSIMBIX U UX
NEPHEHANKYJIIPHOCTBIO K IJIOCKOCTH.

JloKka3bIBaTh: TEOpEMY,
BBIPAKAIOLIYIO IIPU3HAK
NEPICHAUKYIIIPHOCTH

MPSIMOU U THTIOCKOCTH; TEOPEMY

O CYILLIECTBOBAaHUU U €JUHCTBEHHOCTHU
PAMOM, IPOXOIAIIEH Yepe3 TaHHYIO
TOYKY ¥ NIEPIEHANKYJIIPHON K TaHHOU
IIJIOCKOCTH.

N300paxaTh B3aUMHO
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(npsimasi u oOpatTHas).

Yroa Mexly CKpeIMBaOINMUCS
npsiMbIMH. [TOMCK MeprIeHUKYISIPHBIX
MPSIMBIX C TTOMOIIBIO
MEePIICHIUKYJISIPHBIX TIJIOCKOCTEN
OpToroHanbHOE MPOEKTUPOBAHUE.

[TocTtpoenue CEYCHUH KyOa,
MPU3MBI, NPABUIBLHON MUPAMUIBI C
IIOMOIL[BIO OPTOTrOHAJIBHOMN
MPOEKINH.

CummMmeTpus B IpOCTPaHCTBE
OtHocutenbHO mockoctu. [lmockoctu
CHUMMETPUI B MHOTOIPaHHUKAX.
[Ipu3Hak neprneHAuKyIIPHOCTH
[IpstMOM 1 TUIOCKOCTH KaK CJIEICTBUE
cummMmetpud. [IpaBunbHbIE
MHOTOTPaHHUKH

Pacuer pacctosiHuil OT TOUKH

10 T10cKOCTH. CocoObI OMyCTUTD
NEePIEHAUKYJISPbl: CAMMETPHS, CIABUT
TOYKH 10 NAapaIEIbHOU MPSIMOM.
CaBur 1o He napaieIbHON MPAMOi,
U3MEHEHUE PACCTOSTHUN

[lepnieHquKyIsIpHBIEC TIPSIMYIO

U TJIOCKOCTb.

@opMyIMpOBaTh CBOMCTBO
IIEPIICHIUKYJIAPA 10 OTHOIIEHUIO

K IUIOCKOCTH.

[Tomy4aTs npeacTaBiIeHrue O 3HAYEHUU
NEePIEeHIUKYIIApa A APYrux odnacrei
Hayku ((u3KKa, SHEPreTuKa, Ja3epHble
TEXHOJIOTHH), B peaJbHON KU3HU
(TexHuKa, OKpy’Karomiasi 00CTaHOBKA).
JloKa3bIBaTh YTBEPKIACHUS ,CBA3AHHbBIC
C IMMPOEKIMEN NPSIMOX Ha TIJIOCKOCTh, HE
MIEPIICHIUKYJISIPHYIO K 3TOH IIPSMOM.
Jloka3sIBaTh TEOpEMY O TPEX
NEPHEHANKYIIAPaX U TEOPEMY
0o0paTHYyIO TeOpeMe O TPeX
NEPIECHIUKYIISIPaXx.

[TomyuaTs npencraBieHue

OO0 opTOroOHAJILHOM MPOEKTUPOBAHUH.
Jloka3bIBaTh TEOpEMY O MPOECKLIUU
TOYKH Ha NPAMYIO.

Pewars cTepeomeTpudeckue 3aaun,
CBS3aHHBIE c
NEPHEHANKYJIIPHOCTBIO MPAMON U
IIJIOCKOCTH.

PemaTte npukiaaHble 3a/1a4u,
CBSI3aHHBIE C HAXO0XKICHUEM
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['eomeTpruyecKnX BEIUYUH.

Pewats crepeoMerpuyeckue 3anauu,
CBSI3aHHBIC c MIPUMEHEHUEM
TEOPEMBI O TPEX NEPIEHAUKYIISAPAX,
Haxoxnenuem

PacCTOSIHUI, MOCTPOEHUEM
IIPOCKIINAMN.

CpaBHUBATH U aHATU3UPOBATH
YTBEPKIEHUS C LENbIO BBISIBJICHUS
JIOTUYECKU KOPPEKTHBIX

Y HEKOPPEKTHBIX PaCCyKIACHUM.
AHaNM3upoBaTh U MOJIETUPOBATH

Ha S3bIKE€ TEOMETPUU PeabHbIC
CUTyalluu, CBSI3aHHbIC

C IEPIEHIUKYISIPHOCTHIO MPSIMOI

U TJIOCKOCTHU; UCCIIEI0OBATh
MOCTPOCHHBIE MOJICNIA, B TOM

qucie

Y C CTOJIb30BAaHUEM amapara ajareopbl

VYTrabl U pacCTOSTHUA

16

IToBTOpEHHNE: yroy Mexay IpsMbIMUA
Ha IJIOCKOCTH, TPUTOHOMETPHS

B npon3BoIbHOM TPEYTONBHUKE,
T€OpEMa KOCHHYCOB.

[ToBTOpeHue: yron Mexay
CKPEIIHUBAOIINMUCS MPSIMBIMU

B nipoctpancrtse. ['eomerpruueckue
METO/IbI BBIYMCIICHUS yTIIa MEXKIY

AKTyanu3upoBath (HaKThl 1 METOJIbI
IJIAHUMETPUU, PEIIEBAHTHBIE TEME,
[IPOBOJIUTH AHAJIOTUU.
DopMyIUpPOBaTh ONPEAECICHUE
JIBYTPaHHOTO yIJIa.

JloKka3pIBaTh CBOVICTBO PAaBEHCTBA BCEX
JIMHEWHBIX YTJIOB JBYI'PAHHOIO YyIJa.
KnaccuduimpoBath 1ByrpaHHbIE YIIIbI
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MPSAMBIMU B MHOTOT'PaHHUKAX.
JIByrpanHsbiil yroy. CBOMCTBO
JIMHENHBIX YTJIOB IBYTPAHHO IOYIJIA.
[lepnenauKyIsIpHBIE TUIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHANKYIIAPHBIX
mrockocren. [IpusHak
MEePIEHANKYIIPHOCTH TUIOCKOCTEH;
Teopema o npsAMON nepeceueHus: AByX
IJIOCKOCTEN MepIEeHIUKYISIPHBIX
TPETHEU IUTOCKOCTH.

[IpAMOYTOJIBHBIN MApAIIETETTUIIET;
Ky0; U3BMepEeHus, CBOMCTBA
IPSIMOYTOJIBHOT'O Napajieenunesaa.
Teopema 0 nuaroHayv MPsIMOYrOJIbHOTO
napaJijIesIeNuIe a U CIeICTBUE U3 HEe.
CrepeoMeTpUUeCKHUE U TTPUKIIATHBIC
3a/1auu, CBA3aHHbIE CO B3aUMHBIM
PaCIOJIOKEHUEM TPSIMBIX U TUIOCKOCTH.
[ToBTOpEHME: CKPENIMBAIOIIUECS
psIMbIE, MTapajlIeIbHbIE

IUIOCKOCTH B CTaHJAPTHBIX
MHoOrorpasHukax. ITapa

NapajiyIeIbHbIX INIOCKOCTEN Ha
CKPEUIUBAIOIINXCS MPSMBIX,
PACCTOSTHUE MEXKIY
CkpelnBaroIMMUCAIIPIMBIMU

B IIPOCTBIX CUTyalLUsIX.

B 3aBUCHUMOCTH OT UX I'PaAyCHOU MEPBHI.

DopMyIUPOBATH OIpeeTICHUE
B3aUMHO NEPIECHANKYIIIPHBIX
IJIOCKOCTEMN.

Jloka3bIBaTh TEOpPEMY O MPU3HAKE
MEPIIEHAUKYJIIPHOCTH JBYX
IIJIOCKOCTEM.

@opMyIMpPOBATH CIECACTBUE

(u3 mpU3HAKA) O MEPHEHANKYIIPHOCTH
ITIOCKOCTH, KOTOpasi MEPHEHIUKYISIPHA
IpsAMOM, IO KOTOPOM MEPECEKAOTCA
JIBE TUNIOCKOCTH, 3TH ITIOCKOCTSIM.
Jloka3bIBaTh YTBEPKIAECHHUS O €TI0
CBOWCTBAX; TEOPEMY U CIIEICTBUE

N3 Hee 0 nuaroHasIX NpsIMOYTOJIBHOTO
rapajulesIeuIe a.

Pemate crepeomeTpruuecKue 3a1auu,
CBSI3aHHBIE C MEPIEHAUKYIISIPHOCTD
MPSAMBIX U TJIOCKOCTEU, UCITOJIb3YS
MJIAHUMETpUUECKre (PaKThl U METO/IbI.
IIpoBOANUTE TOTHYECKH KOPPEKTHBIE
JIOKA3aTeJIbHBIE PACCYKICHUS

[Ipu penieHnr reoMETPUYECKUX 3aa4,
CBSI3aHHBIX C NIEPIICHAUKYISPHOCTBIO
IIJIOCKOCTEM.

AHanM3upoBaTh U MOJIEITUPOBATH

HAa SI3bIKE TEOMETPHUU PEATbHBIC
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OnyckaHue NepreHIuKyJIsIpOB,
BBIYMCJIEHUE PACCTOSIHUM OT TOYKU
110 TOYKH; IPSIMOM; TIJIOCKOCTH.
Brruncienue pacCTOSSTHUN MEXKITY
CKPEIIUBAIOIINMUCS TPSIMBIMHU

C nomol1bio NepneHIUKYJJIIPHON
IIJIOCKOCTH.

TpexrpaHHbIN yroj, HEPaBEHCTBA
JJIs1 TPEXTPAHHBIX YTIIOB.

Teopema [Tudaropa, Teopembi
KOCHUHYCOB Y CHHYCOB

JIs1 TpEXTpaHHOTO yIiIa. DIEMEHTHI
chepuueckoit TeOMETpUH:
I'eone3nueckue JIMHAN Ha 3emiie

CUTYaIINH, CBSI3aHHBIC
C TIEPIICHIUKYIISIPHOCTHIO TIPSIMBIX

Y IUIOCKOCTEH.

HccnenoBarh MOCTPOCHHBIE MOJIENH,
B TOM YHCJIC ¥ C UCTIOJIB30BaHUEM
amrapara ajnreopsbl.

PemaTte mpukiaaHbie 3a/1a4u,
CBSI3aHHBIEC C HAXOXKJICHUEM
["'eoMeTpryuecKknux BEIUIUH

MHororpaHHuku

CucreMaru3zanus 3HaHUI:
MHOrorpaHHMKH €ro 3JIEMEHTHI.
[Tupamua. Bunasl nupamu.
[IpaBunbHas nupamuaa.
[Ipu3sma. Ipsimast u HaKJIOHHAs
npu3Msbl. [IpaBunbHas npusma.
[Ipsimont mapanenenunen,

[IpssMoyToNIbHBIN TTapaJIIeenue, Kyo.

Brinykibsie MHOTOrpanHuku. Teopema
Oitnepa. [IpaBunbHbIC
N nonynpaBuibHbIE MHOTOTPAHHUKU

Paborath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, J€JIaTh 3aMEYaHus,
KOMMEHTAapUH.

AHaNIM3UpOBATh PEIICHUE 3aaUH.
PucoBarsk BBINTYKJIbIE MHOTOIPAHHUKHU
C 3aJITaHHBIMH CBOMCTBAMU;
BOCCTaHABIIMBATH OOIINI BU]T
BBINYKJIOTO MHOTOIPAHHUKA T10 IBYM
€ro MPOCKUUSIM.

Jloxa3piBaTh CBOMCTBA BBIIYKJIOTO
MHOTOTPaHHUKA.
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PucoBarth BBITYKJIbIE MHOTOTPAHHUKHU

C pa3Hoil 3ilIepOBOM XapaKTEPUCTUKOM;
MCCIIE0BATh BO3MOKHOCTH ITOJITYYEHUS
pe3ynbTaTa pyu BAPbUPOBAHNUU JAHHBIX.
Jloka3pIBaTh CBOMCTBA MPABUIIBHBIX
MHOT'OTPaHHUKOB.

[InaHnpoBaTh NOCTpOEHNKE

IIPaBUJIbHBIX MHOTOTPAHHUKOB

Ha noBepxXHOCTSIX Apyrux IMpaBUIbHBIX
MHOTOI'PaHHUKOB

BGKTOpr B IIPOCTPAHCTBC

12

[TonsiTHE BEKTOpA HA TUIOCKOCTH

Y B IPOCTPAHCTBE.

CyMMa 1 pa3HOCTh BEKTOPOB, PABUIIO
napajijiesienune1a, yMHOKEHHE BEKTOpa
Ha YKCII0, pa3JIoKEHUE BEKTOpa

[To 6a3ucy Tpex BEKTOpOB , HE
JeXallUX B OTHOM MJIOCKOCTH.
CkansipHO€ TpOU3BEICHUE,
BBIYKCIIEHHE yTJa MEXIY BEKTOpaMHU

B IIPOCTPAHCTBE.

[Ipocrenmue 3anaun ¢ BEKTOpaMU

AKTyanu3upoBaTh (HaKThl 1 METOJIbI
TUIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

OnepupoBaTh NOHATUSIMU: BEKTOP
HA TJIOCKOCTH M B MIPOCTPAHCTBE;
KOMIIJIAHAPHBIE BEKTOPBHI.
[IpuBOIUTH MpUMEPHI PUBHUECKUX
BEKTOPHBIX BEJIMYMH.

OcBauBaTh NpaBUJIa BHITIOJHEHUS
JNIEUCTBUU CJIOKEHUS U BEIUUTAHUS
BEKTOPOB, YMHOKEHHUSI BEKTOpa

Ha ugucio.

Jloka3bIBaTh NpU3HAK KOMILUIAHAPHOCTH
TpEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O PA3IOKECHUU

53



OepnepanbHaspabouasnporpammaMarematuka. 1 0—1 1knaccri(yriayO0aeHHBIIYPOBEHb )

JIro6oro BeKTOpa 1Mo TpeM JaHHBIM
HEKOMIUIaHAPHBIM BEKTOpam

[ToBTOpenue, 06001IIEHIE
M CUCTEMATU3aIsI 3HAHUH

O6061aro1iee TOBTOPEHHUE MTOHITHIA
1 METOJIOB Kypca r€OMETpUHU

10 kmacca, cucreMaTH3alis 3HAaHUH.
Uctopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ pOJib B pa3BUTHUU
COBPEMEHHBIX UHKEHEPHBIX

N KOMIBIOTEPHBIX TEXHOJIOTHN

Pematn CTCPCOMCTPUUICCKUC 3aJavun

Ha JI0Ka3aTeJIbCTBO
MaTeMaTHYECKUX OTHOIIICHMH,
HaX0KJICHUEC

["'eomeTpruuecKkux BEIUYUH(IJIHH,
YTJIOB, IJIOMIaAeH, 0OHEMOB).
Hcnonp30BaTh MpU peELIEHUN
CTEPEOMETPUYECKHUX 3a7a
[Tnanumerpuueckue GpakTbl U METOBI.
[IpoBONUTE JTOTMYECKH KOPPEKTHBIE
JIOKa3aTeJIbHBIE PACCYXKICHUS

[Ipu pemenun

CTEPEOMETPUUECKUX U
IUIAHUMETPUYECKHUX 3a1ad.
CpaBHHBaTh M aHAJIM3UPOBATH
peanbHbIe CUTYaIlMU U BBISIBISTh
BO3MOKHOCTb €€ MOJICTTUPOBAHMS
Ha SI3bIKE T€OMETPHH.
MonenpoBaTh peanbHYO CUTYALHIO
Ha SI3bIKE T€OMETPHUH U UCCIEAO0BATh
MOCTPOEHHBIE MOJIEJH, B TOM YHCIIE
Y C UCIOJI30BAaHUEM anmnapara

anreOpsl.Vcnonap30BaTh KOMIBIOTEPHBIE
IIPOTPaMMBbl IIPH PELICHUH 3a1a4.
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[lomy4aTts npencraBieHne O TEOMETPUN
KaK O pa3BUBAIOIICICS HAyKeE,
HCCIEAYIOIIEH OKPYKAIOIIUNA MU,
CBSI3aHHOM C peabHbIMU OOBEKTaMHU,
ITIOMOTAIOIIEH PEIUTD PEATIbHBIE
JKU3HEHHBIE CUTyalluU O POJIU
CTEPEOMETPHUU B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX

Y KOMIIBIOTEPHBIX TEXHOJIOTUH.
CpaBHHBaTh ¥ AaHAIM3UPOBATH
YTBEPKIACHHUSI C LIENBIO BBISIBJICHUS
JIOTUYECKU KOPPEKTHBIX

Y HEKOPPEKTHBIX PaCCyKAECHUN.
HccenenoBarh NOCTPOSHHBIE MOJEH.
Hcnonb3oBath HUPPOBBIE pECYPCHI

OBIIEE KOJIMYECTBO 102
YACOBIIOITPOI' PAMME
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11 KJIACC
HazBanue KomuecTtso OcHOBHBIE BUBI AEATEINBHOCTH
OcCHOBHOE cOAEpKaHUE
paznena(TeMbl))Kypca 4acoB yYaIuxcs

AHanUTHYECKAsI TEOMETPUS 15 IloBTOpEHHE: KOOPAUHATBI AxTyanu3upoBaTh GaKThl U METOIbI
BEKTOpa Ha IUIOCKOCTH M B IIJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOCTPAHCTBE, IIPOBOJUTH AHAJIOTUU.
CKAJIPHOE TIPOU3BEICHUE BEKTOPOB, CBOIUTB IEUCTBUS C BEKTOPAMHU
BBIUKCIICHHE yTjla MEXJy BEKTOpaMu K aHAJIOTUYHBIM JIEUCTBUSM C UX
B IIPOCTPAHCTBE. YpaBHeHue KOOpPJIMHATAMH.
MpSMOW, TPOXOJALIEH Yepe3 JBe BcnomHUTE onpenenenne cKaiasipHOro
TOYKH. YMHOXEHUS U €r0 CBOKCTBA.

YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YpPaBHEHHUE MIIOCKOCTH B OTPE3KAX.
BekropHoe npousseaenue. JInHerHbie
HEPABEHCTBA, JUHEMHOE
IPOrpaMMHUPOBAHUE.
AHaIUTUYECKUE METOIBI pacyera
yTiia MKy TPSMBIMU U
MJIOCKOCTSIMH B MHOTOTPAHHUKAX.
dopmyiia pacCTOSTHUS OT TOYKH J10
IIJIOCKOCTH

B KOOpJIMHATAX.

Haxoxnenue paccTosiHuil OT TOUKHU
0  IJIOCKOCTM B Kybe W
IIPAaBWJIBHOW MUPAMHUJIE

Bpraucasats ¢ TOMOIIBIO CKaISIPHOTO
YMHOKEHUS JUTMHBI BEKTOPOB, YTJIbI
M€Ky HUMU, YCTaHABIIUBATh
MEPIEHANKYIIPHOCTh BEKTOPOB.

BriBoguTh ypaBHEHUE
MJIOCKOCTHU U bopmymy
paccTosiHUsT  OT  TOYKH  [I0
IJIOCKOCTH.

Pemiats 3agauu, coueras

KOOPJAWHATHBIA U BEKTOPHBIN METOJBI.

[IpoBONUTH TOTUYECKH KOPPEKTHBIE
JT0Ka3aTeJIbHbIE PACCYKIACHUS

[Ipu pelieHnr reOMETPUYECKUX 33124
Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOT'O METO/IA.
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AHanu3upoBaTh U MOJEIINPOBATH
Ha SI3bIKE TE€OMETPUH PEATIbHbBIE
CUTYaIINH, CBSI3aHHBIE C

BEKTOpaMU U KOOPJIMHATAMHU.
HccnenoBats NOCTPOEHHBIE MOJIEIIH,
B TOM YHCJI€ U C UCTIOJIb30BAHUEM
anmnapara ajareopsl.

Hcnonb30BaTh KOMIBIOTEPHbBIE
IPOrPaMMBI.

3HAKOMUTBHCS C UCTOPUEN pa3BUTHSA
MaTeMaTUKU

[ToBTOpEeHue, 06001ICHNE
U CUCTEMATHU3AaIlMs 3HAHUUN

15

CedeHust MHOTOTPAaHHHUKOB:
CranpapTHble MHOTOTPAaHHUKH, METO/T
CJIEN0B, CTAaHAAPTHBIE IUIOCKOCTH,
nepeceyeHust MPSIMbIX U IMIIOCKOCTEH.
[TapannenbHble OpsIMbIE U TIIOCKOCTH:
napajuieNIbHbIE CEUYCHHUS], pACUET
OTHOLIEHHUM, YTJIbl MEXKY
CKPEIIUBAIOIIUMUCS TTPSIMBIMH.
[TepnieHquKyIsIpHBIE TIPSMBIE

U TJIOCKOCTH: CTaH/IAPTHHIE MaPBI
MEePHEHIUKYJISIPHBIX TIIOCKOCTEN

U TIPSIMBIX, CAMMETPHUU
MHOTOTPaHHUKOB, TEOPEMA O TPEX
MEePIECHIUKYJISIPAX, BBIYUCICHUS IJTUH

CTpouTh ceueHusl.
Pemath cTepeoMeTpuiecKue 3aaadu

Ha JOKa3aTCIbCTBO
MAaTCMAaTHYCCKHUX 0THOHI€HHI>1,
HaXO0XICHHUC

I'eoMeTpruecKkrX BETUYUH(IJIUH,
YTJIOB, TIOMIA/IeH, 00HEMOB).
Hcnonb30BaTh NpU peLICHUN
CTEpEOMETPUYECKUX 3a7a
[TnanumeTrpudeckue hakThl 1 METOJIBI.
[TpoBOINUTE TOTUYECKU KOPPEKTHBIC
JI0OKa3aTeIbHbIE PACCYKICHUS

IIPY PEIICHUU CTEPEOMETPUICCKUX
3ajad.

CpaBHHBAThH ¥ aHATU3UPOBATH
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B MHOTOTPaHHHKAX.
[ToBTOpeHue: momanu
MHOTOYTOJIbHUKOB, (hOPMYJIbI

JUTSL TUTOIIA/IeH, COOOpakeHUs
noaoous.

[Inomanu CEYCHU U
MHOT'OTPaHHUKOB: IO
MOBEPXHOCTEN, pa3pe3aHus Ha YacTH,
coo0paskeHUsI o00us

peabHbIC CUTYallUU U BBISIBISTh
BO3MOXHOCTh €€ MOJICTUPOBAHUS

Ha SI3bIKE TE€OMETPUH.

MoennpoBaTh peaIbHYI0 CUTYaIUI0
Ha SI3bIKE TE€OMETPUU U UCCIIEIOBATh
OCTPOEHHBIE MOJIENIH, B TOM YHCJIE
UCIIOJIb30BAHME MaTarapara aireOpsbl.
Hcnonp30BaTh KOMIBIOTEPHBIE
IpOrpaMMBbl [IPU PEMICHUU 3a/1a4

O0BbeM MHOTOIpaHHUKA

17

O0bem tena. O0beM NPIMOYTOIBHOTO
napajuiesienunena. 3agadu

00 yaBoeHHH Ky0a, 0 KBajapaType
Ky0a; O TPUCEKIIUU yTJIa.
CrepeoMeTpuueckue 3a1auu,
CBSA3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO TTapaJuIeTIenUIe/1a.
[IpuknanHbie 3aa4M, CBI3aHHbBIC

C BhIUMCIIEHHEM 00beMa
IPSIMOYTOJILHOTO MapalijieienuIea.
O0beM npsIMoi TPU3MBI.
CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIC C BHIYUCIICHHEM 00BEMOB
psAMOM Ipu3Mbl. [Ipuknansbie
3a1a4U, CBSI3aHHBIE C 00BEMOM
MPSAMOU [PU3MBI.

CB0OOAHO ONEPUPOBATH MOHATUSIMHU:

00BeM Tela, 00BeM
IPSIMOYTOJILHOTO MapasuielieuIie 1a.
DopMyIupOBaATH OCHOBHBIE

CBOMCTBa 00BEMOB.

Jloka3sIBaTh TEOpEMYy 00 0OBEME
PSIMOYTOJILHOTO TTapajuieenumnea,
CIIEICTBHS U3 HEE.

Pa3pe3ats MHOrOrpaHHUKY,
TIePEKJIaAbIBaTh YaCTH.

Pemate cTepeoMerpudeckre 3amaum,
CBSI3aHHBIC C BBIYUCIICHHEM 00BheMa
MPSIMOYTOJILHOTO Tapajuieenumnesa,
TIPU3MBI.

CpaBHHMBaThH ¥ aHATU3UPOBATH
YTBEPKIICHUS C 1EITBIO BBISBICHHUS
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Brrancienrne 005eMOB TETI

C TIOMOIIILIO OIPEJIEICHHOTO
uHTerpaita. O0beM HaKJIIOHHOU
IIPU3MBI, TUPAMHUIBI.

dopmysna oobemMa TUPaMU/IbI.
OTtHomieHne 00HEMOB IMTUPAMHU/T

C OOIIUM YTJIOM.
CrepeoMeTpuueCcKHE 3a/1a4H,
CBSI3aHHBIC ¢ 00bEMaMH HAKJIOHHOM
MIPU3MBI, TTUPAMUJIBI.

[IpuknaaHbIie 324U IO TEME
«O0BEMBI TEI»,CBSI3aHHBIE C 00BEMOM
HAKJIOHHOW MPU3MBI, ITUPAMHUJIBI.
[Ipumenenue 06beMoB. Boruucienue
pPacCTOSTHUS 70 TJIOCKOCTH

JIOTUYECKH KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYXKICHHI.
AHanu3upoBaTh U MOJCINPOBATH

Ha SI3bIKE TEOMETPUU peaTbHbBIC
CUTYyalliH, CBSI3aHHBIE C 00 BEMOM
IPSIMOYTOJIBHOTO TIapaJuIeIIeTIIIe 1A,
IPU3MBI, TUPAMU/TBL.

HccnenoBaTh MOCTPOSHHBIC MOJICIIH,
B TOM YHCJIC ¥ C UCITOJIb30BaHUEM
amnmapara ajreophl.

BBIBOMTE OCHOBHYIO HHTCTPAIBHYIO
dopMyiTy TSI BEIYUCIIEHUST 00BEMOB
Tell.

Jloka3bIBaTh TeopemMy 00
o0beMe HAKJIOHHOW MPU3MbI Ha
IpUMEPE TPEYTOJbHOMN MPU3MBI

Y JIJIS1 TIPOU3BOJIBHOM TIPU3MBEI.
JlokasbIBaTh TEOpEMY: 00 00BEME
UpaMuIbl, GOPMYJIMPOBATH CJICICTBHUS
U3 Hee: 00bEeM YCEUECHHOM MUPaAMU/TBI.
BreiBoauTh hOpMYyITy Ui BEIYHACICHHS
00BEMOB YCEUCHHON TTUPaMUIbI

Tema BpaueHus

24

[unuuapudeckas TOBEPXHOCTD,
oOpa3zyrolye UIHHAPUIECKON
TIOBEPXHOCTH.

CB000/IHO OTIEPUPOBATH MOHSATUSIMU:
IIAJTHHIPUICCKAS TTIOBEPXHOCT,
IMHAP. M3ydaTh criocoObl
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HMummanp. [Ipsmon kpyrosoun
muuHap. [nomaas noBepxHOCTH
UWIMHIpA.

Konnueckast HoBepXHOCTb,
o0Opa3yronme KOHUIEeCKON
nosepxHocTu. Konyc. Ceuenue konyca
IJIOCKOCTBIO, apajuieIbHON
TTIOCKOCTH OCHOBAaHUA. Y CEUYECHHBIN
koHyc. M3o0paxeHue KOHyCOB

1 YCEYEHHBIX KOHYCOB.

[Tnomaas 60KOBOM MOBEPXHOCTH

Y MIOJTHOM MOBEPXHOCTH KOHYCA.
CrepeomeTpruecKue 3a1auun

Ha JI0Ka3aTEIbCTBO u
BBIYHCIICHUE, MOCTPOCHUEM
CEUCHUH NWINHAPA, KOHYCA.
[IpuknanHbie 3aa4M, CBI3aHHbBIC

C IUJTUHIPOM.

Cdepa u map.

ITepeceuenue cdepsl u mapa

C TIOCKOCThI0. Kacanue

mapa v cepsl MI0CKOCTHIO.

Bun

U N300paKeHue 1mapa.

VYpaBuaenue chepsl. [Tnomans cheps
U €€ YaCTeH.
CummeTpusicepbiniapa.

[Tomyuyenus

UUJTMHIPUYECKON

MOBEPXHOCTH, [IUIMHAPA.
N300paxxaTh HWIKHIP U €T0 CEUCHHUSI
IJIOCKOCTBIO.

CB00OOHO OMEpUPOBATH TOHATUSIMHU:
KOHHMYECKasl IOBEPXHOCTh, KOHYC,
YCEYEHHBIN KOHYC.

N3yuaTh ciocoObl MOTy4YEHUS
KOHMYECKON NOBEPXHOCTH, KOHYCa.
N300pakaTh KOHYC U €ro CeYeHUS
IIJIOCKOCTBIO, IPOXOSIIEN YepE3 OCh,
Y TJIOCKOCTBIO, NEPHEHANKYISIPHOI
KOCH.

BriBoauTh bopmyIbl TUISt
BBIYUCJICHUS OOKOBOM MW  MOJHOM
ITIOBEPXHOCTEN TEJI BPAILICHMUS.

Pemiats ctepeomeTpuueckue 3aqaum,
CBSI3aHHBIE C TEJIaMU BpalleHUs,
HAXOXKJEHUEM TUTOIIAN OOKOBOM

Y TIOJTHOM MOBEPXHOCTHU, MTOCTPOCHUEM
CEUYCHUN.

Hcnonb3oBath npu perieHny 3aaad
TUTAHUMETPUYECKHE (PaKThl U1 METO/IBI.
CpaBHUBaTh U aHATU3UPOBATH
YTBEPKIAECHUS C LIEJIbIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX
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CrepeomeTrpuueckue 3a1a4u

Ha J0Ka3aTEeIbCTBO U BEIYHCIICHUE,
CBSI3aHHBIC CO C(HEepOH U MIaApPOM,
MIOCTPOCHUEM UX CEUCHUN
IUIOCKOCTBIO.

[IpuknamgHbie 3a7a4M, CBSI3aHHbBIS
co cdepoil u mapom.

IToBTOpEHME: OKPYKHOCTH

Ha IIJIOCKOCTH, BEIYHCIIEHHS

B OKPYKHOCTH,

CTaHJapTHBIE TIOI00USI.
Pa3nuynbple KOMOMHAIIUH TET
BpalleHUs] 1 MHOTOIPAaHHUKOB.
3agauu 1o Teme «Tena u moBEpXHOCTH
BpaICHUSDY

Y HEKOPPEKTHBIX PacCyKJACHUM.
AHaJIM3UPOBATh U MOJICTTUPOBATH

Ha S3bIKE TEOMETPUU pPEAIbHBIC
CUTYyallld, CBSI3AHHBIE C KOHYCOM

U TUAJTUHPOM.

HccnenoBars NOCTpOECHHBIE MOJIETH,

B TOM YHUCJIE U C UCIIOJIb30BAHUEM
amnmapara ajnreopsl

AKTyanu3upoBath (PaKThl U METObI
MJIAHUMETPUH, PETICBAHTHBIC TEME,
MPOBOJAUTH AHAJIOTHH.

CB00OOHO OMEpUPOBATH TOHATUSIMHU:
chepa u map, HEHTp, paInycC ,JUaAMETP
cepsl u mapa.

HccnenoBath B3aMMHOE PacoNiOKEHHE
chepbl U TIIOCKOCTH.

DopMyIIMpPOBATH ONPEACIICHHUE
KacarenbHol mi10CKOCTH K cdepe.
Jloka3bpIBaTh TEOPEMBI O CBOMCTBE

Y MIPU3HAKE KacaTeIbHOM MJIOCKOCTH.
BriBoauts hopmyity 1Sl BEIYUCICHUS
wiomaan cepsl yepes paauyc chepsl.
Pemate cTepeoMerpudeckue 3aiaqu,
CBs3aHHBIE cO c(epoil U mapoM,
HaXO0XKJICHUEM ILIOMIa I cepsl U ee
yacTel, MOCTPOCHUEM CeUeHUN cepbl
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Y 11apa.
AHanM3upoBaTh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPUU PEeaIbHbIC
CUTYaIlNH, CBSI3aHHBIE C I11apOM

U co c(hepoi.

Pemate mpocThie 3aa4um, B KOTOPBIX
burypupyroT KOMOMHAIIMH TEJl
BpaIIeHUs] 1 MHOTOTPAHHUKOB.
Hcnonp30Bath Mpu pellieHnu 3a/1ad,
CBSI3aHHBIX CO cepoil U mapom,
TUTAaHUMETPpUYECKHE (PaKThl U METO/IBI.
Pemate cTepeomerpuyeckue 3aau,
CBSI3aHHBIC C TEJIaMU BpAIICHHUSI,
IIOCTPOCHHUEM CEUECHUM TEJI BpALIEHUs,
C KOMOMHAITUSMHA TEJT BPAIICHUS

Y MHOTOTPaHHHKOB.

[IpoBOAUTH TOTUYECKU KOPPEKTHBIC
JI0KAa3aTeIbHbIE PAaCCyXICHUS

IIPY PEIICHUU TEOMETPUYECKUX 3a1ad,
CBSI3aHHBIX C TIEPICHAUKYIISIPHOCTHIO
IIJIOCKOCTEH.

AHanmM3upoBaTh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPUU PEATHHBIC
CUTYaIINH, CBSI3aHHBIC C
MHOTOTPaHHUKAMH.

HccnenoBars NOCTPOESHHBIE MOAEIIH,

62



OepnepanbHaspabouasnporpammaMarematuka. 1 0—1 1knaccri(yriayO0aeHHBIIYPOBEHb )

B TOM YHUCJIE U C UCIIOJIb30BAHUEM
amnmnapara ajareopsl

[ romagn
MOBEPXHOCTH U
00bEMBI KPYTJIBIX TEI

O6beM numuHapa. Teopema

00 00BeMe MPSAMOTo MUIHHAPA.
[Tmomaay 60KOBOM M TOJIHOK
MOBEPXHOCTH ITUIMHIpA.
Brruuciaenne o0beMOB TEI

C TIOMOIIBIO OTNIPEICTICHHOTO
unTerpana. OobeM KoHyca.
[Imomnaan OOKOBOM M ITOJTHOM
MMOBEPXHOCTH KOHYCA.
CrepeoMeTpuUecKHEe 3a/1a4H,
CBSI3aHHBIC C BBIUHCIIEHHEM 00BEMOB
IAJIUHIpa, KOHYyCa.

[Tpuknagapie 3amaun 1Mo TeMe«OObEeMBbI
Y TTOLIAIM TIOBEPXHOCTEU TEIL.
OO6beM mapa u mapoBOro CEKTopa.
Teopema 06 o6beme mapa. [Lnomans
cdepsl.

CrepeoMeTpUyuecKHe 3a/1a4H,
CBSI3aHHBIC C BBIUYHCICHHEM 00BEMOB
mIapa, ImapoBOTr0 CErMEHTA, IIIaPOBOTO
CeKTOpa.

[Ipuknagubie 3agayu 1Mo TEME
«O0BeMBI TEI»,CBI3aHHEBIC

CB00OIHO OnEepUpPOBATH MOHSATHSIMHU:
00beM Tena, TIOoIIAlb MOBEPXHOCTH.
dopMynHpoBaTh OCHOBHBIE
CBOICTBa 0OBEMOB.

Jloka3pIBaTh T€OPEMBI: 00 00BEME
IUIMHIpa; 00 00BbeMe KOoHycA.
BoiBouTh (hOpMyIIBI JJ151 BEIYUCIICHUS
00beMa yCEeUeHHOT0 KOHYCa.
HccnenoBath NOCTPOEHHBIE MOJIEIIH,

B TOM YHCJIE U C UCTIOJIB30BaHUEM
armapara ajareopsbl.

3HaTh BO3MOXKHOCTH PEIICHUS 3a7a4
Ha TIOCTPOCHUE ITUPKYJIEM U
JIMHEMKOM, O KJTACCUYECKUX
HEpa3pelnMbIX 3aauax.

CB00OOHO OMIEpUPOBATH TOHATHSIMHU:
1apOBOM CETMEHT, IIAPOBOM CJIOH,
IapOBOM CEKTOP ,0CHOBAHUE U BHICOTA
CEerMeHTa, OCHOBAHWE U BHICOTA
IIapOBOTO CJIOA.

BriBoguTh (hOpMYIIBI 17151 HAXOXKACHUS
00bEMOB I1APOBOTO CETMEHTA,
IIapOBOTO CEKTOPA, IUIOMIAIN CHEpHI.
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¢ 00BEMOM I1apa U MJIOMAAbI0 CPEpHI.
CoOTHOIIECHUS MEXY TUTOIIAIIMU
HOBEpXHOCTEH 1 00beMaMU TOJOOHBIX
TeJl.

[TogoOHBIE TENA B TPOCTPAHCTBE.
W3menenne o0bema nmpu mogo0uu.
CrepeoMerpruueckue 3a1auu,
CBSI3aHHBIE C BHIYMCIEHUEM 00HEMOB
TEJ U TUIOMIAIeH TTIOBEPXHOCTEM

JlokaspIBaTh TEOpEMy 00 0OBEeMe mIapa.
Pemats cTepeomerprudeckue 3amau,
CBSI3aHHBIE C 00BEMOM IIIapa, MapoBOTO
CETMEHTa, MapOBOTO CEKTOPa,

TUTOIIA B0 C(hepBhl.

CpaBHHBaThH ¥ aHATU3UPOBATH
YTBEPKJICHUS C TIEITHIO BBISBICHHUS
JIOTHYECKUA KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYKICHHM.
AHanM3upoBaTh U MOJICIIUPOBATH

Ha SI3BIKE TEOMETPHUH PEATbHBIC
CUTYyalliH, CBSI3aHHBIE C 00 BEMOM
Iapa, ImapoBOTO CErMEHTa, MapOBOTO
CErMEHTA, IJIOMIaAbI0 CepHl.
CB00OOAHO ONEPUPOBATH MOHATUEM:
0I00HBIC TeJIa B IPOCTPAHCTRBE.
Boeruuciste 00eMbI TEIT ¢ TOMOIIBIO
OTIpEICTICHHOTO HHTETpaIa.

Pemate cTepeomerpruyeckue 3aaau,
CBSI3aHHBIC C COOTHOIIEHUSMH MEXTY
TUIOLIASIMU TIOBEPXHOCTEN

U 00beMaMH MOJAOOHBIX TE.
[TpoBOIUTE TOTUYECKH KOPPEKTHBIC
JIOKa3aTeNIbHbBIE PACCYKIACHUS

IIPY PEIICHUU TEOMETPUIECKUX 33714,
CBSI3aHHBIX C BBIUHCIICHHEM 00bEMOB
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TCJI C IOMOIIBIO OIIPCACIICHHOTO
HHTCI'paJid, HAXOXKICHUCM
COOTHOHICHU MCKAY ILIOIIAAAMN
HOBerHOCTCﬁ 1 o0beMaMu HO,ZIO6HI>IX
TCII.

AHaJ'II/I3I/IpOBaTB U MOACIINPOBATH

Ha SA3BIKC I'COMCTPHUU PCAJILHBIC
CUTyallir, CBA3aHHBIC C o0beMaMu

" ITIOBCPXHOCTAMMU TCII,

Ha JOKa3aTCJIbCTBO M HA HAXOXIACHUC
IrCOMCTPHUUCCKUX BCIININH

JBrmKeHUs

JIBU>KEHUS ITPOCTPAHCTBA.
Otobpaxenust. JIBmKeHUs

U paBeHCTBO puryp. OO1me cBoMCTBA
NIBIDKEHUM. Buapl 1BMKEHUI
napajuiesIbHbINA MEPEHOC, IEHTPaIbHas
CUMMETpHUS, 3€pKaJIbHAsi CHMMETPHUS,
IIOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nogodus. [psmas

u chepa Ditnepa.

['eomeTpuueckue 3amauun

Ha MMPUMEHEHUE JBUKCHUS

CB00OOHO ONIEpUPOBATH TOHITUSIMHU:
0TOOpa)keHHe NMPOCTPaHCTBa Ha cedsl,
JBUKCHHE MTPOCTPAHCTBA;
[IEHTpaJIbHasI, OCeBas M 3epKallbHas
CUMMETPUH, NapajiebHbIN IEPEHOC;
PaBEHCTBO U No00ue QuUryp.
Jloka3bpIBaTh YTBEPKICHHUS O TOM, YTO
LEHTpaJIbHasl, OCeBasi U 3epKaJibHas
CUMMETPHUH, [apajuIeIIbHbIN IIEPEHOC
SBIISIIOTCSI IBUKEHUSMHU.

BrimonasaTs mpeobpazoBaHus Moa00wusl.

OnepupoBaTh MOHATHSIMH: TIPSIMast
u cdepa Dinepa.
Pemath reomeTpudeckue 3amaqn
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C MCII0Jb30BaHUEM JBIKCHUH.
Hcnonp30BaTh Npu pemIeHUH 33/1a4
JBUKEHUS TTPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpeHue, 0600IICHNE
M CUCTeMAaTH3allus 3HaHUH!

17

O6o01aroree MOBTOPEHUE MTOHATHIMA
¥ METOJIOB Kypca T€OMETPUHU
10-11knaccoB,cucremMaTu3ainus
3HAHUM.

Hcropwust pa3BUTHS CTEPEOMETPUH KaK
HAyKH M €€ pOJIb B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX

¥ KOMITBIOTEPHBIX TEXHOJIOTHI

Pemars CTCPCOMCTPHUUCCKHUC 3ada4U

Ha JIOKa3aTeJIbCTBO
MaTeMaTHYECKUX OTHOIIICHUH,
HaXO0XKJICHUE

['eomeTpryecKkux BeTUUHH(IJINH,
YTJIOB, TLJIOIIA/IeH, 00BEMOB).
Hcnons3oBath Mpu pelieHuu
CTEPEOMETPUYECKUX 3a]1a4
TUTAaHUMETPUYECKHE (PaKThl U1 METO/IBI.
[IpoBOIUTH TOTUYECKU KOPPEKTHBIE
JIOKa3aTeNIbHbBIE PACCYKICHUS

IIPY PEIICHUN CTEPEOMETPUICCKUX
U TUTAHUMETPUUYECKHX 3a/1a4.
CpaBHMBaTh U aHAIU3UPOBATH
peabHBIC CUTYaIlUU U BBISBIISATH
BO3MOXHOCTh €€ MOJICTTUPOBAHMUS
Ha SI3bIKE TEOMETPHH.
MonenupoBaTth peaibHYO CUTYaALUIO
Ha SI3bIKE TEOMETPUH U UCCIIEIOBATH
MIOCTPOCHHBIC MOJIEIIH, B TOM YHCIIC
U C UCMOJIb30BaHKUEM ammapara
anreOpshl.
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Hcnonbs30BaTh KOMIIBIOTEPHBIE
IPOrpaMMBbl [IPU PELICHUH 3a/1a4.
[Tomy4aTs npencTaBiIeHue O TEOMETPUU
KaK O pa3BUBAIOILEHCS HAyKeE,
UCCIIEAYIOLIEN OKPYKAOIIUU MUD,
CBSI3aHHOM C peallbHbIMU O0BEKTaMH,
IIOMOTAIOLIEN PENIUTD PEAbHBIE
YKU3HEHHBIC CUTYALIMH O POJIU
CTEPEOMETPUU B Pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX

Y KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO
YACOBIIOITPOI'PAMME
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OEJNEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

HOACHUTEJBHASA 3AIINCKA

VY4ebnblit Kypc «BeposTHOCTh M CTATUCTHKAY» YTIIYOJIEHHOTO YPOBHS SIBJISIETCS
OPOJOJDKEHUEM M pPa3BUTUEM OJHOMMEHHOrO0 Y4eOHOro Kypca YriyOJIeHHOro
YPOBHSIHAYpOBHECPEIHET00011Ieroo0pa3oBanus. Y UeOHbINKYpCIipeIHa3HAY €H IS
dopMupoBaHus y OOY4YAIOIIMUXCS CTATUCTHUYECKOM KyJIbTYyphl W TIOHHMAHUS POJIU
TEOPUHU BEPOATHOCTEN KaK MAaTEMATHYECKOTO MHCTPYMEHTA ISl U3YUYECHUS CIIy4allHbIX
COOBITUM, BEIMYUH U TpoleccoB. [Ipu u3yyeHnn Kypca oOoramaroTcsl NpeCTaBICHUS
oOy4Jaronmxcsi 0 METoAax MCCIeI0BaHNs U3BMEHUYUBOTO MUPA, PA3BUBAETCA TOHUMAHUE
3HAYUMOCTH U OOILIHOCTH MaTe€MaTHYECKHX METOJIOB IO3HAHHUS KaK HEOTHEMIIEMOM
YaCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

Copepxanue yueOHOro Kypca HalpaBlI€HO Ha 3aKpEIUIEHUE 3HAHHUM, MOJTy4YeHHBIX
OpU M3YYEHMHM Kypca Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHs, U Ha pPa3BUTHE
MPEACTABICHUM O CIy4YalHBIX BEJIIMYMHAX M B3aHUMOCBSI3SIX MEXIY HHUMH Ha BaXKHBIX
IPUMEPAX, CIOKEThl KOTOPBIX IOYEPIIHYTHI U3 OKpYyXKarolero Mupa. B pesynbrare y
oOyvaronuxcst ~ JOJDKHO  cQOpMHUpOBaThCs  MpEIACTaBiIe€HWE O  HauboJee
YHOOTPEOUTENBHBIX M OOIIMX MAaTEMAaTUYECKUX MOJIEISAX, UCTIOIb3YEMBIX ISl ONUCAHUS
aHTPOIIOMETPUUECKUXUIEMOTpaprUueCKMXBEINYNH, TOTPEITHOCTEUBPA3INYHBIEpOIa
U3MEPEHUSIX, JJIMTEIbHOCTH  0€30TKa3HOM  pabOThl  TEXHUYECKHX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHUI U MPOIIECCOB B 001IeCTBE. YUEOHBIN KypC SIBISETCS
0azoif i1 OCBOCHUSA BEPOSITHOCTHO-CTATUCTUUECKUX METOJIOB, HEOOXOIUMBIX
CHeuaIicTaM He TOJbKO HH)KEHEPHBIX CIEUHUATbHOCTEH, HO TakKXke€ COLMAJIbHBIX U
IICUXOJIOTHYECKUX, TOCKOJIbKY COBPEMEHHBIE OOIECTBEHHBIE HAYKH B 3HAYUTENIbHOU
Mepe HCIOJB3YIOT anmnapaT aHaiu3a OoJbIIMX JaHHbIX. [[eHTpanbHyl0 YacTh yueOHOro
Kypca 3aHMMaeT OOCYXXJICHHE 3aKOHa OOJBIIUX 4YHceNl — (PyHIaMEHTaJIbHOTO 3aKOHa
IPUPOJIbI, UMEIOLIET0 MAaTEMATUYECKYIO (POpMaTH3ALHIO.

B cooTBeTcTBUU ¢ yKa3aHHBIMU LIETSIMU B CTPYKTYpe yueOHOTO Kypca
«BeposTHOCT W CTaTUCTHKa» Ha YINIyOJIGHHOM YpPOBHE BBIJCIIEHBI OCHOBHBIE
conepxatenbHble JUHUK: «CiydailHbie COOBITHS W BeposTHOCTH» U «Ciy4aiiHble
BEJIMYMHBI U 3aKOH OOJIBIIIUX YHUCEID.

[ToMuMO OCHOBHBIX JTMHUHM B YUEOHBIN KypC BKIIOUEHBI DJIEMEHTHI TeOpHuH Tpadon
Y TEOpPUU MHOXKECTB, HEOOXOIMMBbIE JI MOJHOLIECHHOTO OCBOCHMSI MaTepuaja JaHHOTO
y4eOHOTro Kypca U CMEXHBIX MATEMaTUYECKUX yUE€OHBIX KYypPCOB.

Conepxanue muann «CirydailHbie COOBITHS U BEPOSTHOCTHY CIIY)KHUT OCHOBOW JIJIst
(bopMHpOBaHUS MPEACTABICHUN O pacHpeesieHUd BEPOSITHOCTEH MEXAY 3HAYECHUSIMHU
CIyYaWHBIX BEIMYMH. BaXHyrl0 4YacTtb B 3TOM  COJEPKATEIbHOW  JIMHUU
3aHUMAaETU3Y4EHUET€OMETPHUUECKOrOMOMHOMUATBHOTOpacpeeIeHUHU3HAKOMCTBO  C
UX HETPEPbhIBHBIMU aHAJIOTaMH — MTOKA3aTeNbHBIM U HOPMAJIbHBIM PaCIpPEACIICHUSIMH.
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Tembl,CBsA3aHHBIECHETIPEPBIBHBIMUCITYYai HBIMUBEINYMHAMUUPACTIPEEIICHUAMU, A
KLEHTUPYIOTBHUMaHNE00yUalOINXCIHAOIMCAHUMUU3YUYEHUN CIIy4YallHbIX SIBIICHUH C
IIOMOIIbIO HENPEPBIBHBIX (PYHKIMHA. OCHOBHOE BHHUMAHHE YAEISAETCS MOKA3aTeIbHOMY
1 HOPMAJIbHOMY PACIIpEIEICHUSIM.

B yueOHOM Kypce nmpeaycMaTpuBaeTCsl 03HAKOMUTEIBHOE U3yUEHUE CBSI3U MEKIY
CIIydalilHbIMM BEJIMYMHAMM W OIMCAHUE 3TOH CBSI3M C MOMOLIBIO KO3 (duuueHTa
KOPPEJSILIMMUETOBBIOOPOYHOT0AHAIOTA. DTUIIEMEHTHICOIEPKAHUSPA3BUBAIOTTEMY
«/InarpamMmBbl paccenBaHus», U3YUCHHYIO HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus,
¥ BO MHOTOM OITMPAIOTCSI HA CBEJICHUS U3 KypCOB aJIr€Opbl U TEOMETPUH.

Eme oauH sneMeHT colepkaHusi, KOTOPbIM IpeIaracTcsi Ha 03HaKOMUTEIBHOM
YPOBHE—TIOCIIEIOBATENBHOCTh CIYYaillHBIX HE3aBHCHUMBIX COOBITHI, HACTyHAlOUIMX B
eauHULly BpeMeHU. (O3HaKOMJICHHE C pacHpeleieHUEM BEPOSTHOCTEH KOJUYECTBA
TaKUX COOBITMM HOCUT Pa3BUBAIOIIMNA XapaKTep U SBJSETCS aKTyaJbHBIM JUIsl OYIyIIuX
aOUTYpUEHTOB, IMOCTYNAIOUIMX Ha Yy4yeOHblE CIEUUATbHOCTH, CBSI3aHHBIE C
OOLIECTBEHHBIMU HAYKaMHU, ICUXOJIOTHEN U YIIPaBICHUEM.

OO111ee uncIo YacoB, PEKOMEHIOBaHHbBIX JUIsl U3yYEHUs] yUeOHOro Kypca
«BepodaTHOCTh U cTaTUCTUKa»Ha yriayOJeHHOM ypoBHe,—68uacoB:BlOkimacce— 34 yaca
(1 gac B Heneno), B 11 kimacce — 34 yaca (1 yac B Heneno).

COLEP KAHUEOBYYEHUA
10 KITACC

I'pad, cBsasublil rpad, nytu B rpade: mukiasl v nenu. CTeneHb (BaJCHTHOCTH)
BepiuHbL. ['padbr Ha miiockocTu. JlepeBbs.

CrydaiiHble  SKCIHEPUMCHTBI(OMBITEI)  CIYYAMHBIC COOBITHS.  DIICMECHTApHBIC
coObITUsl (MCXOJbl). BeposTHOCTHL cliydallHOTO COOBITHS. bBIHM30CTh YacTOThI H
BEpOATHOCTH COObITHI. CilyyailHble OMBITHI C PAaBHOBO3MOXKHBIMU 3JE€MEHTapHBIMU
COOBITHUSIMH.

Onepauun Hajx COOBITHSMM: IE€peceueHue, OO0bEeIUHEHHE, MPOTUBOMOJIOKHBIE
coObITus. Jluarpammer Ditepa. @opmyiia CI0KEHHSI BEPOATHOCTEH.

VYcnoBHasE BEPOATHOCTb. YMHOKEHHME BEPOATHOCTEM. [lepeBo  ciydaliHOTO
skcriepumenTa. dopmyna mnosHOM BepoaTrHocTH. Dopmyna baiieca. HesaBucumbie
COOBITHSI.

bunapHbIii ciayyaliHbIil OmbIT (MCHBITAHME), ycnex M Heynaya. HeszaBucumele
ucnbiTaHus. CepHsi HE3aBUCUMBIX HUCIIBITAHUWA A0 MEPBOro ycmexa. llepectaHoBku u
dakTopuain. Yucno couetanuit. Tpeyronsuuk [lackans. ®opmyna 6unoma HeroToHa.

Cepust He3aBuCUMBIX HcnbiTaHui bepuymnu. CiydaiiHblii BHIOOpP U3 KOHEUHOU
COBOKYITHOCTH.

CnyuaiinasBennuuHa.PacnipenenenueBeposiTHoCTel. JluarpaMmmapacrpeieieHusl.
Onepaunu Haja cilydyallHBIMU BeNMYMHAMU. buHapHas ciydaiiHas BenndnHa. [Ipumepst
pacnpenesneHuil, B TOM YKCJIe TEOMETPUYECKOe U OMHOMHUATBHOE.

CoBMecTHOEpacTpeIeICHUEIBYX CITyYaHbIXBETUYMH. He3aBruCuMBbIECITyYaliHbIE

BCJIMYMHBI.
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MaremaTudeckoe OXKWJaHUE CiIydyalHOW BenMuuMHbI (pacnpeneneHus). [Ipumepsl
MPUMEHEHUSI MAaTEMaTUYECKOTO OXUAaHUS (CTpaxoBaHMe, JoTepes). MareMaTuueckoe
OXKHJlaHWe OWHApHOW CIIly4ailHOW BeNWYMHBL. MaTeMaTH4YecKoe OXUAAHUE CYMMBbI
ClIy4aiHbIXBeTMYHH. MaTeMaTHUeCKOCOKUJaHHET€OMETPUIECKOTONOMHOMHUATIBHOTO
pacnpeIeICHAN.

Jlucnepcust U CTaHIAPTHOE OTKJIIOHEHUE CIy4yalHOW BEJIMYUHBI (pacrpeiesieHus ).
Hucnepcust OMHApHOM  Cily4ailHOM  BeJWYMHBIL. MareMaTHdeckoe  OKHJIaHWe
POU3BENCHUSANIACIIEPCHUSICYMMBIHE3aBUCUMBIX CITy4ailHbIXBEIUYHUH. Jlucniepcus U
CTaHJapTHOE OTKJIOHEHUE OMHOMHUAJIBLHOTO pachpeaeneHus Jlucnepcus U crangapTHOE
OTKJIOHEHUE T€OMETPUUYECKOTO PACTIPEICIICHHUSI. .

11KJIACC

HepaBenctBo YeObnméBa. Teopema YeOwniméBa. Teopema bepnymmm. 3akoH
00sbIKX uncen. BeiOopouHblil MeToa uccienoBaHuil. BeIOOpouHble XapaKTEpPUCTUKH.
OueHnBaHKe BEPOATHOCTH COOBITHS MO BBIOOPOUYHBIM AaHHBIM.IIpoBepka mpocrenmmx
TUIIOTE3 C IIOMOIIBIO U3YYEHHBIX PACIIPEIEICHUN.

HenpepeiBable  ciydaiinble BennuuHbL.  [Ipumeppl. @DyHKIMSA  IUIOTHOCTH
BEPOSITHOCTH paclpeiesicHus. PaBHOMEpHOE pacnpeieieHue U €ro CBOMCTBA. 3ajayu,
IPUBOASIINEKIIOKA3aTEIbHOMYPACIIPEAECIICHHIO. 33 1a4 1, IPUBOIAIIMEKHOPMAIbHOMY
pacrtpeneneHno. OyHKIUSA UIOTHOCTA BEPOSITHOCTH IOKA3AaTENIBHOTO PACIIPEICIICHHUS,
(YHKIIMS TUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO pacnpezesieHus. @yHKIUs IUIOTHOCTU
Y CBOVMCTBA HOPMAJIBHOTO PACIPEAECICHUS.

[TocnenoBarenbHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITHH. 3a1aun, MPUBOIALIUCK
pacnpeaenenuto Ilyaccona.

KoBapuanus nByx ciydailHeix BenuduH. KodphuIHMeHT TuHEHHON KOppEeIsIuu.
CoBMecTHbIE HAOMIOACHUS JABYX BEIWYUH. BBIOOPOUHBIN KOAP(UIHMEHT KOPPESLHH.
Paznmuune mexny JIMHEMHOW CBSI3BIO M IPUYMHHO-CIICICTBEHHOU CBA3bIO. JIMHENHas
perpeccusi, METOJ] HAMMEHBIIINX KBAIPATOB.

HPEAMETHBIEPE3YJIBTATDBI

K xoniy 10kacca o0yyaromuiicss HAyIUTCS:

K xoniry 10xmacca o0yyaromuics HayquTCs:

CB0OOMHO OTmepupoBaTh MOHATUAMHU: Tpad, TMIIOCKuUi rpad, CBsI3HBIN rpad, MyTh B
rpade, 1eMb, UK, 1ePEeBO, CTETIEHb BEPIIUHBI, IEPEBO CIYYaHOTO AKCIIEPUMEHTA;

CB0OOOMHO OTIEpUPOBATH MOHITHAMU: CITYYaWHBIN SKCTIEPUMEHT (OIIBIT),
CIIy4aitHO€ COOBITHE, DIIEMEHTAPHOE CIIyIaitHOE COOBITHE (DJIEMEHTAPHBIN UCXO)
CJTy4alfHOTO OIbITa, HAXOJUTh BEPOSITHOCTH COOBITUI B ONMBITAX C PABHOBO3MOXKHBIMHU
AJIEMEHTapHBIMU COOBITUSIMU;

HaxXOJUTh W (QOPMYJTUPOBATH COOBITHSA: TEpecedeHrue, OOBEAMHEHUE TaHHBIX

cOOBITHH, COOBITHE, TPOTUBOIIOJIOKHOE JAHHOMY, UCTIOJIb30BaTh TUAarpaMMbl Diiiepa,
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KOOPJIMHATHYIO TPSIMYIO JUJISl pPEILIEHUs 3a/iay, IMOJb30BaThCs (POPMYINION CIIOKEHUS
BEPOSITHOCTEN JIJIs1 BEPOATHOCTEN ABYX U TPEX CIIy4YailHbIX COOBITHI;

ONEPUPOBATh MMOHATHUSIMU: YCJIOBHAs BEPOSTHOCTb, YMHOXEHHE BEPOSITHOCTEH,
HE3aBUCUMBIE COOBITHSI, JEPEBO CIYyYaWHOI'O IKCIIEPUMEHTA, HaXOAUTh BEPOATHOCTH
COOBITU C TOMOIUIBIO MPaBUIa YMHOXKECHHUSI, I€pEBa CIy4alHOTO OIbITA, UCIIOIB30BaTh
GopMyny moIaHOW BeposiTHOCTH, dopMyny baifieca mpu perieHuu 3aaad, ONpeAesiTh
HE3aBHCUMOCTH COOBITHH 1O (hOpMyJie U M0 OpTaHU3AINH CITYy4ailHOTO SKCIIEPHUMEHTA;

MPUMEHSTh U3y4YeHHbIE KOMOMHATOPHBIE (YOPMYIIBI JJIsl IEPEUNCIICHUS JIEMEHTOB
MHO’KECTB, AJIEMEHTAPHBIX COOBITUH CIIy4ailHOTO OMbITAa, PEUICHHs 3a7ad [0 TEOPHH
BEpPOSITHOCTEW;

CBOOOJHO OIEPUPOBATH MOHATHIMHU: OMHAPHBIA CIyYaWHBIN OMBIT (MCIBITAHUE),
YCIIEXMHEYa4ya,He3aBUCUMBICUCIIBITAHUS, CEPUANCTIBITAHU I, HAXOIUTHBEPOSTHOCTH
COOBITHI: B CEpUU HMCMBITAHUN IO IEPBOrO yclexa, B CepuM HcnblTaHuid bepHysuim, B
OMbITE, CBA3aHHOM CO CIIy4allHbIM BRIOOPOM M3 KOHEYHOM COBOKYIHOCTH;

CBOOOJHO OIEPUPOBATH TMOHATUSAMH: CIydallHas BEJIMYMHA, paCIpEeIICHUE
BEpPOATHOCTEW, JAHarpaMma pacopelesieHus, OWHapHas clydaiiHas BEJIU4YMHA,
reOMETpUYECKOe, ONHOMUAIILHOE PACIIPEICIICHHE;

ONIEPUPOBATH MTOHATUSIMU: COBMECTHOE PACIIPEIETICHUE IBYX CIIyYalHbIX BEJIUYMH,
UCIIOJIb30BaTh TaOJMIly COBMECTHOIO paclpeAesieHUs] ABYX CIIydalHbIX BEJIUYUH IJIs
BBIJICIICHUSL  paCHpeleeHUus KaXXIOW BEIWYMHBI, OIpPEACICHU HE3aBUCUMOCTHU
CIIy4ailHbIX BEJINYMH;

CBOOO/ZIHO OINEpPUPOBaTh IOHATHEM MAaTEMaTHUYECKOIO OKUIAHUS CIydalHOU
BEJIMUYMHBI(paclpeeNieHus1), MPUMEHSITh CBOMCTBA MaTEMaTUYECKOrO OXXHMJAHUS IpU
pelIeHnH 3a/ad, BBIYUCIATH MaTeMaTHYEeCKOe OXXKHUJaHUE OMHOMHAIBHOTO U
r€OMETPUYECKOI0 paCIIpeIeIICHNN;

CBOOOZHO OIEpPUpPOBaTh MOHATUSIMU: JHUCIEPCHUs], CTaHAAPTHOE OTKJIOHEHHE
CIIy4allHOM BEJIMYMHBI, NPUMEHSATH CBOMCTBA JUCIIEPCUM CIIyYaliHOM BEJIMYHUHBI
(pactpeneneHus) NpU pELIEHUHM 3a/ad, BBIYUCIATH JUCIEPCUI0 W CTaHAAapTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U OMHOMHUAIILHOTO paclpeeIeHUMN.

K xoniy 11kjaaccao0yyaromuiicsiHayYuTCs:

BBIYHCIIATh BBIOOPOYHBIC XAPAKTEPUCTHKU IO JAHHOW BBHIOOPKE M OIIEHUBATH
XapaKTEPUCTUKU  TEHEPAJIbHOM  COBOKYMHOCTH  JAHHBIX 1O  BBIOOPOYHBIM
xapakTepucTikaM. OIICHHMBAaTh BEPOSTHOCTH COOBITUH ¥ TIPOBEPATH IPOCTEUIITHE
CTATUCTUYECCKHE THIOTE3bI, TIOJIb3YSICh H3YUCHHBIMU PacIpeICIICHUSIMU;

NPUBOJUTH MPUMEPHI 3a/ad, MPHUBOIANIMX K TOKA3aTEIbHOMY pacIpeiciICHUIO,
3a/1a4, MPUBOIANIMX K HOPMaJIbHOMY pactpeacieHnto. OmnepupoBaTh MOHSITHIMH:
(GYHKIIAS TJIOTHOCTH  BEPOSITHOCTH  TTOKA3aTEeNIbHOTO  pachpeneieHus, QyHKIUS
TUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pachpeieiacHus, (QYHKIUSA IUIOTHOCTH M
CBOMCTBA HOPMAITLHOTO PACIPEICIICHNUS;

onpenensaTh Kod(PPUIMEHT TUHEHHON KOppesiuu, BHIOOPOUYHBIA KOAG UITHMEHT
KOPPEISIUH.
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10 KUITIACC
Ha3zpanue OCHOBHBIE BUJIBI ACATECIHBHOCTH
OcHOBHOE cofiepKaHUE
pasnena(TemMbl) 00yJaromuxcs

DneMeHThl Teopuu rpadoB

I'pad, cBs3HBII rpad, npencraBieHue
3a/1a4M C MOMOIIbIO Tpada.
CreneHb(BaJICHTHOCTh ) BEPILIHHBI.
I1yTs B rpade. Llenu u nuKIbL.
I'padbl Ha mockocTu. [epeBo
CIIy4alHOTO JKCIIEpUMEHTA

[IpencraBisiTh OOBEKTHI U CBS3U
MEXKTy HUMH € TTOMOIIBI0 rpada,
HaXOJWUTh IyTH MEXKIY BEPIIUHAMU
rpada.

Breiienars B rpade 1enu U MUKJIb.
CtpouTth 1epeBO MO ONMUCAHUIO
CIIyYaHOTO OTBITA, ONKUCHIBATH
CIy4aiiHbIe COOBITHS B TEPMHUHAX
JepeBa.

Pemates 3agaun ¢ MOMOIIBIO

rpados

Ciy4aiiHbI€ OTIBITHI,
CITy4JailHbI€ COOBITUS
1 BEPOSTHOCTH COOBITHIA

CrnyyaiiHble 3KCIIEPUMEHTBI(OTIBITHI)

U CITy4JaiHbIe COOBITHS. DIeMEHTapHBIC
coObITHs (Mcxomabl). BepositHOCTB
cityvaitHoro coObiTHs. BeposTHocTu
COOBITHH B OTBITAX

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

Briaensate u onuceiBaTh

CJlydaiiHbIe COOBITUS B CIIy4aiiHOM
OTIBITE.

DopMyIMpOBATH YCIOBHUS IPOBEIACHUS
CJIy4alHOrO OIBITA.

HaxomuTek BeposaTHOCTH COOBITUI

B OIBITaX C PABHOBO3MOKHBIMU
3JIEMEHTAapHBIMU UCXOJAaMHU
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Onepanun
HaJMHO>KECTBaMU

U COOBITHSIMU.
CrnoxeHre 1 YMHOKECHHE
BEPOSITHOCTEM.

Y cnoBHAsI BEPOSITHOCTS.
HezaBucumblie coObITUS

[lepeceuenue, 00beTMHEHHE MHOYKECTB
U COOBITH, MPOTUBOMOJIOKHbIE
coObITusa. PopmyTa CIOKEHUS
BEPOSITHOCTEW Y CIIOBHASI BEPOSITHOCTD.
YMHOXKEHHE BEPOATHOCTEN.

dopMyna yCIOBHOU BEPOSTHOCTH.
dopMyIa TOJIHON BEPOATHOCTH.
®opmyna baiieca. HezaBucumele
COOBITHS

Hcnonp3oBath quarpaMmsl Jitnepa

U BepOajIbHOE OMUCAHUE COOBITHI
P BBITIOJIHEHUU ONepalui

HaJT COOBITUIMU.

OuennBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITUH IO MEpE HACTYTUICHUS
JIPYTUX COOBITUI B CITy4aliHOM OIIBITE.
Pemiars 3agauu, B TOM 4nciie

C MCIOJIb30BaHUEM JEPEBA CIIYYalHOTO
omnbITa, GOPMYI CIOKEHUS

Y YMHOEHUS BEPOATHOCTEH

DneMeHTbl KOMOMHATOPUKH

KoMb6uHaTtopHoe npaBuio yMHOKEHUS.
IlepectanoBku u (aktopuan. Yucno
couetanui. TpeyronsHuk [lackass.
®opmyna 6unoma HerotoHa

dopMyIMpoBaTh U 10Ka3bIBATh
KOMOWHATOpHBIE (haKTHI.
Hcnonb30BaTh NpaBUIO YMHOKEHUS,
U3y4eHHbIE KOMOUHATOPHBIE (DOPMYJIBI
JUISI IEPEYUCIIEHHS] JIEMEHTOB
Pa3IMYHBIX MHOKECTB, B TOM YHCIIE
AJIEeMEHTAPHBIX COOBITHUI B CIy4ailHOM
OTIBITE.

[Tonp3oBaThes Gopmyioit

U TPEYTrOJbHUKOM

[Tackans

JUISL ONIPEACIICHUS YUCia COYETaHU M.
[Tpumensars Gpopmyny GmHOMA
Herotona ns npeoOpa3zoBaHus
BBIPA)KCHUHN
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Cepuu nociieoBaTENbHBIX 3) bunapHbIi City4allHBINA OIIBIT Pa30uBath CI0XKHBIE IKCIIEPUMEHTHI

ucnelTanuii. Mcnblranus (uctiplTaHuE), yCIeX U Heyjaya. Ha OT/ACJIbHBIE UCIIBITAHUS.

bepnyun. HesaBucrmeble HCIIBITaHMS. Pemrars 3a1aum Ha mouck

Crny4aitnblii BEIOOD Cepusi HE3aBUCUMBIX UCIIBITAHUM BEPOSITHOCTEU COOBITHI B cepuu

U3 KOHEYHOM COBOKYITHOCTH 1o nepsoro ycnexa. Cepus UCIIBITAHUM 10 IEPBOTO yCIIexa
HE3aBHCUMBIX HCTIBITAHUN bepHyrum. U B CEpUAX HUCNIBITAaHUM bepHyun,
Ciny4aiiHbIii BEIOOp M3 KOHEUHOM a TaKXXe B OIBITaxX CO CIIyYalHBbIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH
[IpakTnueckas padbota C UCIIOJIb30BaHUEM KOMOMHATOPHBIX
C UCIIOJIb30BaHUEM IJIEKTPOHHBIX (dakToB ¥ POpPMYJ, B TOM YUCIIE B XOJI€
TaOIH1L IPaKTUYECKON pabOTHI €

IPUMEHEHUEM CTaHJAPTHBIX QYHKIUN
City4yaiiHblE BETMYUHBI 14 Cnydaiinas BennunHa. Pacnipenenenune | OcBauBaTh MOHATHSA: ClydaiiHas

U pacrpeaeneHus

BeposiTHOCTEW. Jlnarpamma
pacnpeaenenus. Onepamuu

HaJl CJIy4YalHbIMU BEJIMYMHAMM.
[Ipumepsl pactipenenennii. bunapHas
CllyyaliHas BeIm4uHa. ['eomerpuueckoe
pacmnpenenenre. buHomuanbHOE
pacnpeaenenue. MaremaTuyeckoe
0XKHWJIAHWE CITyYalHOU BEIIMYUHBI.
CoBMeCTHOE pacrpeiesieHUuE JBYX
ClIy4JauHbIX BeqnurH. HezaBucumele
Cly4daiiHble BeuyuHbl. CBOKCTBA
MaTEMaTUYECKOTO OKHUIAHMUS.

BEJIMUMHA, paclpeieiieHue, Tadauia
pacrpenenesus, [uarpamma
pacnpeneseHusl.

Haxonuth 3HaueHHs] CyMMBI

Y TIPOU3BEACHUS CITyYalHbIX
BeauunH. CTpOUTh OMHApHbBIE
pacnpeneneHus Mo OMKUCAHUIO
COOBITHI B CTyYalHBIX OIBITAX.
Crtpouts 1 pacrno3HaBaTh
reoMeTpuYecKoe 1 OMHOMUATIBHOE
pacrpeaciieHus.

Pewate 3a1aun Ha BBIUKCIEHUE
MaTEMaTUYECKOrO 0KHIAHHUS.
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MareMaTrnyeckoe OKu1aHne OMHAPHOU

CIIyYalHOM BEJIMYUHBI.
MareMaTn4yeckoe 0KHIaHUE
r€OMETPUIECKOTO 1 OMHOMHAIIBHOTO
pacnpeaenenui. Jucnepcus

Y CTAHAAPTHOE OTKJIOHCHUE.
Jucnepcust OMHApHON City4ailHOM
BeJIMYMHBI. CBOMCTBA JUCIIEPCUM.
MareMaTudyeckoe 0KUJaHUE
MPOU3BEICHUA U TUCIIEPCUS CYMMBI
HE3aBUCHMBIX CITyYaiHbIX BEJIMYHH.
Jucnepcusi OMHOMUATEHOTO
pacrnpeieNieHus!.

[IpakTuueckas pabora

C MCMOJIb30BaHNUEM JJIEKTPOHHBIX
TaOJIHII

CTpouTh COBMECTHBIE PAaCIIPEICICHUS.

N3y4dats cBOMCTBA MAaTEMATHUYECKOTO
0’KHJIaHHS.

Pemars 3a1aun ¢ moMonipro
V3YUYEHHBIX CBOWCTB.

[To n3yueHHbIM (popMysiaM HaAXOIUTh
MaTEMaTUYECKHE OXKUIAHMS
CIIy4alHBIX BEJIMYUH, UMEIOIIUX
reOMeTpUUYECKOe 1 OMHOMUATIBHOE
pacrpeneieHus

OcBauBaTh NOHATHS: AUCIIEPCHS,
CTaHJAPTHOE OTKJIOHEHUE CIy4aiiHOM
BEJINYMHBI.

Haxonute qucnepcuto

110 PaCHPEIEICHHUIO.

N3yuaTh cBOMCTBA JUCIIEPCHH.

[To nzydenHsiM popMysiaM HaAXOAUTh
JTUCTIEPCUI0 OMHOMHAIBHOTO
pacrpeneneHus, B TOM YUCIIE B XO/I€
MPAKTUIECKON pabOTHI

OBLIEE KOJIMYECTBO
YACOBIIOITPOI' PAMME
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11 KJIACC
Hazpanue Konnuectso OcHOBHBIE BUBI JEATEIBHOCTH
OcHOBHOE coJIep>KaHue
paznesna(TeMbl) 4acoB 00yJaromuxcs
3aKoH OOJIBIINX YKCET 3) HepasenctBo Yeonimena. Teopema Pa3bupath nqoKazarenbcTBa TEOpEM.

Yeonimena. Teopema bepnyiu.
3akoH 00JbIIMX Yucel. BeiOOpoUHbIi
METOJI UCCIEAOBAHUM.

[Ipaktrueckas paborta

C UCITOJIb30BAHUEM AJIEKTPOHHBIX
Ta0JIUII

OcBauBath BEIOOPOYHBIN METO/T
HCCJIeIOBAHUI, B TOM YHCJIE B XOJI€
MPaKTHIECKON pabOThI

DJIIEMEHTHI MATEMATHYECKON
CTATUCTHUKH

I'enepasibHas COBOKYITHOCTh

U CiTy4aiiHasi BHIOOpKa. 3HAKOMCTBO
C BBIOOPOYHBIMU
XapaKTEPUCTUKAMHU.

O1ueHka cpegHero U IUCIepCcuu
reHepaIbHON COBOKYITHOCTH

C TIOMOIIILI0 BHIOOPOYHBIX
xapakTtepucTuk. OlleHBaHUE
BEPOSITHOCTEN COOBITUI TTO BBIOOPKE.
Cratuctuueckas runoresa. [Iposepka
MPOCTEUIINX TUIIOTE3 C TOMOUIBIO
CBOWCTB U3YYEHHBIX PACIIPEICIICHUMN.
[TpakTrueckas paboTa

C UCITOJIb30BAHUEM AJIEKTPOHHBIX
TaOJIALL

OcBauBath NOHSATHUS: TeHEpaIbHas
COBOKYMHOCTb, BHIOOpPKA, BHIOOPOYHOE
cpeaHee U BBIOOpOYHAs TUCIICPCHS.
Brruucnsats BeIOOpOUYHBIE
XapaKTePUCTUKU U HA UX OCHOBE
OIICHUBATh XapaKTEPUCTUKHU
IE€HEpPaIbHON COBOKYITHOCTH.
OcBauBaTh NOHATHUS: CTATUCTUYECKAS
TUIIOTE3a.

OreHnBaTh BEPOATHOCTH COOBITHI

Y MIPOBEPSTH NMPOCTENIINE

TUTIOTE3bl HA OCHOBE BHIOOPOUHBIX
JAHHBIX,

B TOM YHCJIE B XOJI€ MPAKTUYECKOU
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paboThI
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HenpepriBHbBIE CcllyyaliHbIe
BEJIMYUHBI(pacpeaesicHus),
NOKa3aTeJIbHOE

1 HOpMaJbHOE
pacrpeneseHus

[Ipumepsbl HEMTPEPHIBHBIX CITYYAMHBIX
BennIrH. DYyHKIHS TIIOTHOCTH
BeposiTHOCTH. PaBHOMEpHOE
pacnpenenenue. [Ipumepsl 3a1ay,
MPUBOSIINX K MOKA3aTEIbHOMY

U K HOPMAJIbHOMY pacIpeiesICHUsIM.
@DYHKITUS TIIOTHOCTH BEPOSITHOCTH
MOKAa3aTeJIbHOTO pacipeieICHuUs.
@DyHKIUS TTIOTHOCTH BEPOSITHOCTU
HOPMAJIBHOTO pacipeieeHus

3HAKOMUTKCS C TTOHATHSIMU:
HEIpEpBIBHAA ClTydaiiHas

BEJIMUMHA, HETIPEPHIBHOE
pacnpenenenue, GyHKIHAS INTOTHOCTH
BEPOSITHOCTH.

Haxonuts BEPOSITHOCTH
COOBITUI MO JaHHOM (QYHKIIUU
IUIOTHOCTH.  3HAaKOMUTHCA  C
OHATHSIMHU:

[TokazarenbHOE

pacmpeenieHue, HopMalibHOE
pacnpezeseHue.

BrigensaTs o onucaHuio clydaiiHbIe
BEJTUYMHBI, PACTIPEICIICHHBIC

0 MOKa3aTeIbHOMY 3aKOHY,

110 HOPMaJIbHOMY 3aKOHY.
Pazbupats npumepsl 3a1ad,
MPUBOSIIIUX K MTOKA3aTEIbHOMY
pacmpeeNieHr o U K HOpMaJIbHOMY
pacmpeIeTICHIIO
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Pacnpenenenne Ilyaccona

ITocienoBaTeIbHOCTh OJUHOYHBIX
HE3aBHUCHUMBIX COOBITHH.

[Tpumep 3apaum, npuBOASIIIEN

K pacnpenenenuro [lyaccona.
[TpakTrueckas paboTa

C UCITOJIb30BAaHUEM AJICKTPOHHBIX
TaOJIALL

Briaensate no onucaHuio CIry4aiHOTO
OTIbITA BEJIMYUHBI, pACIpe/ICTICHHbBIC

o 3akony Ilyaccona.

Pemate 3aauu, B TOM 4ucie B X0J€
MPaKTUYECKON pabOThl C IPUMEHEHHEM
CTaHAAPTHBIX (PYHKITHIT JIEKTPOHHBIX
TaOJINII
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CBsi3b MEXy CITy4aliHBIMU 6 KoBapuanus n1Byx ciydaiHbIX OcBauBaTh NOHATHSA: KOBapHUAIIHS,
BEJIMYUHAMHU BennuuH. Koo dumment koppensiun. | Ko3PPUIUEHT KOPPETSIUH, TUHEHHA
CoBMecTHBIE HAOIIOEHUS IBYX 3aBUCHUMOCTb.
BeIM4YMH. BeiOopouHblil ko3pduiment | OreHUBaTh XapaKTep CBI3H MEKIY
Koppensiuuu. Paznuuue mexmy CIIy4aliHBIMHU BEJIMYMHAMH, UCXOIS
JIMHENHOM CBS3BIO U PUYUHHO- Y3 IIPUPOJIbI TaHHBIX U
CIIEICTBEHHOM CBA3BIO. JInHelHas BBIUMCJICHHBIX XapaKTEPUCTHK.
perpeccust. [Ipaktuueckas pabora Hcnonb3oBath quarpaMMbl
C UCTIOJIb30BAaHUEM 3JIEKTPOHHBIX paccenBaHus 17151 ©300pakeHUs
TaOIHII COBMECTHOTO pacCEeMBaHUs
JTAHHBIX.
Haxonuts ko3 duiiments ocu
JIyarpamMmbl, B TOM YHCIIe
B XOJI€ PAKTUYECKOMN
paboThl ¢ IPUMEHEHUEM CTaHIaPTHBIX
byHKIHHA
O060611eHNe 11 [IpeacTaBieHye TaHHBIX C TOMOIIBIO [ToBTOPSITH N3yYEHHOE U BBICTPAUBATH

U CHUCTEeMaTHU3allvs 3HaHUUN

TaONHI] ¥ TUarpaMMm, OIucaTeIbHas
CTaTUCTHKA, OTIBITHI

C pPaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMU COOBITHUSIMU,
BBIYMCJICHUE BEPOATHOCTEMN
COOBITHI C MPUMEHEHUEM (POPMYIT
U TpadTuecKuX METOI0B
(koopauHaTHAas psimasi, 1epeBo,

CHUCTEMY 3HAHUU
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nuarpaMmma Jiiepa),ciiydaiiHbie
BEJINYMHBI U PACIIpPEACIICHUS,
MAaTEMATUYECKOE OKUIAHNE
CIIy4YallHOW BEJTUYUHBI

OBIIEE KOJIMYECTBO
YACOBIIOITPOI'PAMME
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NEPEYEHb(KOJUPUKATOP)IIPOBEPSEMBIXTPEBOBAHUI

K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMMPOTPAMMBICPETHET'OOBIIIET OOBPA30BAHUSUAJIEMEHTOB
COJIEP’KAHUSI IO MATEMATHKE

JU1a mpoBENEHNs €IMHOIO TOCYJapCTBEHHOIO HK3aMEHa 110 MaTeMaTHKe (naiee —
EI'D mno wmaremaTnke) WHCHIONB3yeTCs TMepeueHb (KoaudukaTop) MpoBepseMbIX
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHMS OCHOBHOW O0pa30BaTEIbHOW IMPOrpamMMbl
CpeaHero o01ero 0opa3oBaHus U JIEMEHTOB COJIEPIKAHUS.

IIposepsiembie Ha EI'D no MaremaTnke TPeOOBAHUSA K Pe3yIbTATAM OCBOEHMS
OCHOBHOI1 00pa30BaTe/IbLHOI MPOrpaMMbI CPeAHEro 001mero 00pa3oBaHus

Kon [IpoBepsiemble TpeOOBaHMS K MMPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
IIPOBEPSEMOTO OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl CPETHETO OOIIETO
TpeOOBaHUS 00pazoBaHUs

1 Brnanenne mMeromaMu 0Ka3aTeNbCTB, AITOPUTMAMH PEIICHHS 3a]1a4;

yMeHue (HOpMyIHpOBaTh U ONEPUPOBATH MOHATUSMU: OIPENEICHUE,
aKcMoma, Teopema, CJIEJICTBUE, CBOMCTBO, MPHU3HAK, JOKA3aTEIbCTBO,
paBHOCWIBHBIE  (OPMYIHMPOBKH;  MNPUMEHITh WX,  yMEHHE
dopMynupoBaTb OOpaTHOE U MPOTUBOIOJOKHOE YTBEPXKICHUE,
IPUBOJUTH TPHUMEPHl M KOHTPIPUMEPHI, HCIOIB30BaTh METO
MaTeMaTH4eCKON UHAYKLINY; IPOBOUTD J0Ka3aTelbHbIe
paccyXJeHHs Tpd PpPEUIeHUH 3a/4ay, OLEHUBATHh JIOTHYECKYIO
MPAaBUJIBHOCTh PACCYXACHUI;, YMEHHE ONEpUpPOBATh TOHATHSIMHU:
MHO’KECTBO, MOJAMHOXECTBO, ONEpaly HaJl MHOXKECTBAMH; YMEHUE
UCTIONb30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmapar JUisi ONHCAHUS
peabHBIX MPOLIECCOB U ABJICHUHN U MPHU PELIEHUH 3a]a4, B TOM YHUCIIE
U3 JPYTUX Y4eOHBIX MPEIMETOB; YMEHHUE ONEpPUpPOBATh MOHATHUSIMU:
rpad, cBs3HbIN rpad, IepeBo, LMKI, I'pad Ha MIOCKOCTH; YMEHUE
3alaBaTh ¥ OMHUCHIBaTh  rpadbl  pa3IUYHBIMH  CHOCOOaMUu;
MCTIONIb30BaTh Tpadbl P PEIICHUN 33129

2 YMeHue omnepupoBaTh MOHATHUSIMHU: HATypaJlbHOE YHCIO, LEJI0e
YUCJIO, CTENEHb C LENbIM IIOKa3aTesieM, KOPEHb HaTypajbHON
CTENEHU, CTENEHb C palMOHAIBHBIM II0KA3aTEIEM, CTEIEHb C
JNENUCTBUTENBLHBIM TIOKa3aTesieM, Jorapudm 4mciia, CHHYC, KOCUHYC U
TAHI'€HC MPOU3BOJIBHOIO YHUCIIA, OCTATOK MO MOAYJIIO, PALMOHAIBHOE
YHCIIO, UPPAIMOHAIBHOE YKCIIO0, MHOXKECTBA HATYpaJIbHBIX, LEJBIX,
pPalMOHAIIBHBIX, TEHCTBUTEIBHBIX YUCEN; YMEHHE UCIIOJIb30BATh
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MpPU3HAKU  JIEJIUMOCTH, HAaUMEHBIIMKA  OOImMUH  JAeNMUTeNh |
HauMeHblllee 00IIee KpaTHOe, alropuT™ EBKkiauaa mnpu pelieHuu
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMH MO3UIIMOHHBIMU CHUCTEMaMU
CUMCJICHUSI, yMEHUE BBIMIOJHATH  BBIYUCJICHUE 3HAYCHUU U
npeoOpa3oBaHus BBIPAKEHUNW CO CTENEHSMU U Jorapupmamu,
npeoOpa3oBaHus JAPOOHO- paAlMOHANIBHBIX BBIPAKCHHH; YMEHHUE
ONEepUpOBaTh MOHATUSMU: TOCIEAOBATENLHOCTh, apudmMeTHuecKas
porpeccusi, reOMeTpUIeCcKasi mporpeccusi, 06CKOHEYHO YObIBarOIIas
reoMeTpuvecKas MPOTPECCHs; yMEHHE 3a/1aBaTh
MOCJIEIOBATEIBLHOCTH, B TOM YHCIE C IOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE OINEepUPOBaTh MOHITHSAMHU: KOMIUIEKCHOE YHCIIO,
COMPSDKEHHBIE  KOMIUIEKCHBIE  YWCIa, MOJYJIb U  apryMEeHT
KOMILJIEKCHOTO ~ 4ucia, QopMa 3amucud  KOMIUIEKCHBIX — YHCET
(reoMmeTpuueckas, TPUTOHOMETpUYECKass U ajnreOpanyeckas); yMeTh
NPOU3BOJUTH  aApU(PMETUUYECKUE JICUCTBUS C  KOMIUIEKCHBIMHU
YUCIIaMU; TPUBOJAUTH TPUMEPHI UCIIOJIH30BAHUS KOMIUIEKCHBIX YHCEIT,
ONEPHUPOBATH MOHATHAMU: MaTpuua 2 X 2 u 3 X 3, OnpenenuTeb
MaTpULIbl, TEOMETPUYECKUNA CMBICIT OIIPEACIIUTEIIS

YMmeHue OIepUpOBaTh MIOHATUSMMU: palLOHaJbHbIE,
uppalMoHaibHble, MOKa3aTeIbHbIE, CTEMEHHbIC, JIorapudmuueckue,
TPUTOHOMETPUYECKUE YPABHEHHMS W HEPABEHCTBA, HUX CHUCTEMBI;
YMEHHUE OIEPUPOBATH IMOHATHSAMHU: TOXKIAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHUH U
HEPABEHCTB, PABHOCWIIBHOCTHh YPABHEHUW, HEPABEHCTB U CHUCTEM,;
YMEHHUE pEllaTh YPAaBHEHMS, HEPABEHCTBA W CHCTEMBI C IOMOIBIO
pPAa3IMYHBIX PUEMOB; peIIaTh YPABHEHUsS, HEPABEHCTBA U CUCTEMBI C
MapamMeTpoM; NPUMEHATh YPAaBHECHUS, HEPABEHCTBA, UX CUCTEMBI IS
pelleHrs] MaTeMaTUYeCKUX 3a7ad U 3a7a4 M3 pa3IM4HbIX 00yacTeit
HAayKU U pPEAJIbHOMN KU3HU
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YMenue onepupoBaTh NOHATUAMM: (YHKIUS, YETHOCTh (PYHKIIHMH,
NEPUOIUYHOCTD (byHKIHH, OrpaHU4YEHHOCTh byHKIUH,
MOHOTOHHOCTh (YHKUHU, HKCTpeMyM GYHKIHUHU, HauOoliblliee u
HauMEHbIllee 3HA4YCHUA (QYHKIUU Ha TPOMEXKYTKE, HEMpepbIBHAS
byHKuus, acuMnToThl Tpaduka GyHKIMM, nepBas U BTOpas
npou3BoAHas (YHKIUH, TEOMETPUYECKHH U (PU3NYECKUN CMBICT
POU3BOJHOM, IEpBOOOpa3Has, ONPENCICHHBIA HHTErpai; yMEHUE
HAaXOJUTh ACUMNOTOTHI Tpaduka (YHKIUU; YyMEHUE BBIYUCIATH
IPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YAaCTHOIO U KOMIO3ULUU
GbyHKUMNA, HAXOIUTh ypaBHEHUE KacaTeabHOM K rpaduxy (QyHKIuu;
YMEHUE HAXOJUTh MPOU3BOJHBIC SJIEMEHTApHBIX (DYHKIMM; yMeHUE
UCIOJIb30BaTh MPOU3BOIHYIO JIJIsl UCCIENOBaHUS (DYHKIIUNA, HAXOIUTh
HauOoIbIINEe U HAUMEHbIINE 3HAUEHUs (PYHKUUN; CTPOUTH TpaduKu
MHOT'OYJIEHOB
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C WCIIOJIb30BAHMEM ammapara MaTeMaTUYeCKOro aHaIHM3a; MPUMEHSThH
NPOW3BOAHYIO  JUIS  HAXOXKJICHUS  HAWIY4IIero  peHieHus B
OPUKJIATHBIX, B TOM 4YHCIE COIHAIbHO-DKOHOMHUYECKUX U
bu3nYecKuX 3amadyax; HAXOAWTh IUIOMAAN W O0BEMBI (GUTYp C
MOMOIIBI0 HMHTETpajia; MPHUBOJUTH TMPUMEPHl MaTEMATHYECKOTO
MOJICTTMPOBAHUS C MOMOIIBI0 UG dHepeHIINaTbHBIX YPaBHEHHIH

YMeHue onepupoBarh MNOHATUAMU: Tpa@uK (QyHKIMH, OOpaTHas
byHKIMS, KOMIO3ULIKS GYHKIHUHN, TuHEHas QyHKIUS, KBaApaTUyHas
¢GyHKIMS,  pauMoHaibHas  (QyHKUMs,  cTeneHHas  (QyHKUus,
TpUTOHOMETpHUUYeCKue (PyHKIHUU, OOpaTHBIE TPUTOHOMETPHUUECKHE
byHKIIMKM, TOKa3aTenbHas W Jorapudmuueckas (yHKIUH; YMEHHE
CTPOUTH IpapUKU U3YUYEHHBIX (PYHKINMH, BBIIOIHATH MpeoOpa3oBaHUs
rpa¢ukoB  (QYHKIUN, UCHONB30BaTh Trpadukd sl  U3YUYEHUS
IPOLIECCOB U 3aBUCUMOCTEH, NPU PELICHUH 3a/1a4 U3 APYTUX Y4eOHbIX
NpEeIMETOB W 3aJad W3 PeallbHOM KHU3HU; BBIpAXaTb (GopMylaMu
3aBHCHUMOCTH MEXJIy BeJIMYMHAMH; HWCIONb30BaTh CBOWCTBA U
rpaduku (pYHKIMHA 7S peleHUs] YpaBHEHUM, HEPABEHCTB U 3a/1ay C
napaMeTpamu; u300paxarh Ha KOOPAMHATHOMN TIOCKOCTH MHOYKECTBA
pelIeHni ypaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3a/layd Pa3HbIX TUIOB(B TOM YHUCIE HA
MPOLIEHTHI, JOJU U YaCTH, HA ABWXKEHHUE, padOTy, CTOMMOCTh TOBApPOB
U YCIyT, HaJOTH, 3aJauyd W3 OOJacCTH YNpaBICHUS JUYHBIMH U
CeMEHHbIMU (PUHAHCAMM); COCTaBJATh BBIPAXKEHUS, YypaBHEHUS,
HEPABEHCTBA MW HX CHCTEMBI MO YCJIOBHIO 3aJlayd, HCCIENOBATH
MOJIyYEHHOE pEelIeHHEe U OLEHUBATh PABIONOJO0HOCTh PE3yJIbTaTOB;
YMEHHE MOJEIMPOBATh PEAIbHBIE CUTYAIlMM Ha SI3bIKE MATEMATHKU;
COCTaBIIATbBBIPAKECHU S, yPABHEHU S, HEPABEHCTBAUNXCUCTEMBITIOYCIIOB
WI03a/1a41,UCCIICI0BATBIIOCTPOCHHBIEMOIETIN € HCIIOJIb30BaHUEM
anmnapara anreOpbl, UHTEpIPETUPOBATH MOJYYCHHBIA PE3YIbTAT

YMeHue omnepupoBaTh IMOHATHSMH: CpelHee apudmeThyeckoe,
MeJInaHa, HauOoJIblllee ¥ HAUMEHbIIIEE 3HAUCHUS, pa3Max, JTUCIIePCHUsl,
CTaHJApTHOE OTKIIOHEHUE YHCIOBOTO HAaOOpa; yYMEHHE H3BIICKATh,
WHTEPIIPETUPOBATh MH(POPMAIINIO, TIPEACTABICHHYIO B Ta0JIMIAX, Ha
auarpamMmax, rpadukax, OTpa)kalollyl0 CBOMCTBa  pealbHBIX
MIPOIICCCOB U SBJICHUN, MPEACTABIATh HH(POPMAIUIO C ITOMOIIBIO
TaOJUIl U JUarpaMMm; UCCJIEAOBaTh CTATUCTUYECKHE HaHHBIE, B TOM
yucjae C MNpUMEHEHHEM TpadHUyecKuX METOJOB M  AJICKTPOHHBIX
CpeAcTB; rpaduyuecKu MCCIEAOBAaTh COBMECTHBIE HAONIOJAEHUS C
TTOMOIIBIO IUATPAMM PACCEUBAHUS U JINHEWHOM PETPECCUU
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YMeHue onepupoBaTh MOHATUSIMU: CIyYaWHBIA ONBIT U CIIy4ailHOE
COOBITHE, BEPOSTHOCTH CIy4allHOTO COOBITHS; YMEHHE BBIYUCISATH
BEPOSITHOCTh C WCIOJIb30BAaHUEM TpadUIeCKUX METOJO0B; IPUMEHSTh
GbopMyJIbl CIOKEHUS U YMHOXEHUSI BEPOSITHOCTEN, (POpMYITy TIOJHOMN
BeposiTHOCTH, (opmyny bepHymin, KoMOWHAaTOpHbIE (aKThl U
bOpMyIIBI;, OIICHWBATH BEPOATHOCTH PEATHHBIX COOBITHI, yMEHHE
ONEPUPOBATH IOHATUSAMU: CIIydyallHasi BEJIWYWHA, PACHPEHCICHUE
BEPOSATHOCTEW,  MAaTEMAaTH4YECKOE  OXKUJAHWE, JAUCHEpPCUs WU
CTaHJApTHOE OTKJIOHEHHWE  CIy4yaHOW  BENWYMHBL, (DYHKIUH
pacrpeqiefieHdss W IUIOTHOCTM PaBHOMEPHOIO, IMOKAa3aTeJIbHOTO |
HOPMAJIBHOTO PACOPEAECICHUN; YMEHUE HCIOJIb30BaTh CBOWMCTBA
M3YUYECHHBIX PAaCIpENCIICHUN JId PEIIeHUs 3aJa4; 3HAKOMCTBO C
MOHATUSIMU: 3aKOH  OOJBIIMX YHCEN, METOAbl  BBIOOPOUYHBIX
VCCIIEIOBAHUM; YMEHHE NPUBOIAUTH IMPUMEPHI NPOSBICHUS 3aKOHA
OOJIBIIIMX YKCENl B MPUPOJHBIX M OOIICCTBEHHBIX SIBJICHUSAX, YMEHUE
ONEPUPOBATH MOHATHUSIMU: COYETAHUE, TIEPECTAHOBKA, YHUCIO
COYETAaHUM, YHCJIO TIEPEeCTaHOBOK; OwHOM HploTOHA; yMeHuUe
MPUMEHSATh KOMOMHATOpHBIE (PaKThl M PACCYKIEHUS JUIS PEIICHUS
3a/1a4; OIICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHUI; COCTaBJISATh
BEPOSITHOCTHYIO  MOJIEJIb W HWHTEPIPETUPOBATH  IMOJYYEHHBIN
pe3yJibTar

YMeHue onepupoBarb IOHATHUSAMH: TOYKA, MpsAMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JyY, BEIWYMHA YyIJIA, IUIOCKHM YroJI,
JBYTPAHHBIN YTOJI, TPEXTPAHHBIN YTOJI, CKPEIIMBAIOIIUECS MPAMBIE,
MapaAJJIEIbHOCTh U TEPHEHAUKYISIPHOCTD IMPAMBIX U IIJIOCKOCTEM,
YIOJI MEXJY NPSMBIMH, YrOJI MEXKAY HPSMOM U IJIOCKOCTBIO, YTOJl
MEXKIy IUIOCKOCTSMH, PACCTOSHHE OT TOYKM JI0 IUIOCKOCTH,
pacCTOSHUE MEKIY MPSAMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSMY;
YMEHUE HCMOJb30BATh NPHU PEHICHUM 3a/ady HM3y4YeHHble (akThl U
TEOpEeMbl TUIAHUMETPUHW; YMEHHE OIEHHWBATh pa3Mepbl OOBEKTOB
OKPY’KAIOLIEro MUPA; CTPOUTHh MATEMATUYECKUE MOJEIN C IIOMOIIBIO
r€OMETPUUECKUX TOHSITUWA W BEJIMYMH, PEIIaTh CBSI3aHHBIE C HUMH
MPAKTUYECKUE 3a0a41

10

YMeHue omnepupoBaTh TMOHATHUSAMH: IUIOMAAb (QUTYPBI, 00bEeM
buUrypsl, MHOTOTPAaHHUK, TMPABWIbHBI MHOTOTPAHHHUK, CCUCHHE
MHOTOTpaHHHKA, Ky0, Mmapajuielenunea, npusmMa, nupamuaa, purypa
¥ TIOBEPXHOCTh BpAIllEHUs, IIWIMHJP, KOHYC, map, cdepa, Tionaib
chepbl, TUIOMEAAL TOBEPXHOCTH MHPAMHUJIBI, TPU3MBI, KOHYCa,
HUJIMHIpa, 00beM Ky0a, MpsIMOYTOJIbHOTO Tapajuieenunesa,
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nupamMuzbl, TNpU3MbL, LWIMHApPA, KOHYyca, IIapa, pa3BepTKa
MOBEPXHOCTH, CEYEHUs KOHYCAa U IWIMHAPA, MapaJlyIeIbHbIE OCU WIH
OCHOBaHMUIO, CEUEHHE IIapa, IUIOCKOCThb, Kacawmasics cepsl,
UWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEYEHHUE MHOrOTpaHHUKA,
M300pakaTb MHOTOTPAHHUKH, (DUTYpPHI U TTIOBEPXHOCTH BpAILCHUS, UX
CEUYEHHUS, B TOM YHUCJIE C MOMOIIbIO 3JIEKTPOHHBIX CPEJICTB; YMEHUE
MPUMEHSATh CBOMCTBA T'E€OMETPUUYECKHX (HUTYp, CaMOCTOSITEIIHEHO
dbopMyaMpoBaTh OMNpEACNCHUs] U3y4aeMmblX (UTyp, BBIIBUTATh
TUIOTE3bl O CBOMCTBAX U TMPHU3HAKAX TE€OMETPUYECKUX Quryp,
O00OOCHOBBIBaTh ~ WJIM  OIPOBEpraTh HUX; yMEHUE MPOBOJUTH
Kiaccuukanuio (UTyp MO Pa3THYHBIM TPU3HAKAM, BBIMOIHATH
HEO0OXOIMMBbIE TOTIOJIHUTEJIbHBIE TOCTPOCHUS

11

YMeHue onepupoBaTh MNOHSTHSAMHU: JBUKEHHE B MPOCTPAHCTBE,
napajulebHBIA  MEPEeHOC, CHUMMETpPUSl Ha IUIOCKOCTH U B
IPOCTPAHCTBE, TMOBOPOT, IpeoOpa3oBaHuEe MOA00OUS, MOJ0OHbBIE
(burypsl; yMEHHE pacrno3HaBaTh paBHbIE U MOJIOOHBIE (DUTYPBI, B TOM
qucie B INPUPOAE, HCKYCCTBE, APXUTEKTYype; HCIIOJIb30BaTh
r€OMETPUYECKHE OTHOIICHHsS TP PEHICHUM 3a4a4; HaXOIUTh
FEOMETPUYECKUE BEIMYMHBI (JUIMHA, YTOJI, IUIOMIab, 00bEM) MpHU
peuieHnuu 3agad M3 JAPYrux y4eOHBIX MPEAMETOB U U3 PEATbHOMU
KU3HH; YMEHHE BBIYHMCIIATh T€OMETPUUECKUE BEIIMYMHBI(JIJIMHA, YTOI,
wionaab, 00beM, IUIOUIa[b MOBEPXHOCTH), UCIOJB3YS H3YUCHHbIE
dopMysibl M METOAbl, B TOM 4HCIE: IUIOLAAb IOBEPXHOCTH
nupamMubl, MPU3MbI, KOHYyca, LWIMHIpA, MUIOMmaab cdepbl; 00beM
Ky0a, MpsAMOYrOJIbBHOTO Napajjiesienunena, NUPaMHIIbl, MTPU3MBI,
WIMHApPA, KOHYCa, IIapa; YMEHUE HaxOJIUTh OTHOILIEHHE OOBEMOB
MO00HBIX (UTYp

12

YMeHue onepupoBaTh NOHATHUAMH: NPSAMOYTOJbHAs  CUCTEMA
KOOpPJIMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpPA,
CyMMa BEKTOPOB, IPOU3BEICHHME BEKTOpAa HA YHUCIIO, PA3JI0KECHUE
BEKTOPANooa3ucy,cKaasipHOCIPOU3BEICHNE,BEKTOPHOCTIPON3BEICHHIE
,yroJ
MEXIyBEKTOPAMH;YMEHUEUCIIOIb30BaThBEKTOPHBIMMKOOPAMHATHBIN
METOAIISIPEIICHUST€OMETPUUECKUX3aJaun3aady  JIpyrux y4eOHbIX
IIPEAMETOB
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13

YMeHue BbIOMpATh NOAXOJAIIMM METOJ JJIs pELICHUs 3a/]auu;
IIOHMMAHUE 3HAYMMOCTH MATEMAaTUKU B H3YyYEHUHU IPUPOJHBIX U
OOLIECTBEHHBIX MPOLIECCOB U SBJICHUN; YMEHHE paclo3HaBaTh
IIPOSIBJICHHE 3aKOHOB MAaTE€MAaTHKH B MCKYCCTBE, YMEHHUE NPUBOIUTH
IIPUMEPBl MATEMATUYECKUX OTKPBITUA POCCUMCKOW W MHPOBOU
MaTeMaTUYECKOU HAYKHU
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IlepeyeHb 31eMeHTOB coAep KaHMs, IpoBepsieMbIX HA EI'D mo maremaruke

Kon [IpoBepsiemMblii 3JIEMEHT COJIEp>KaHuUs
1 Hucna v BBIYUCIICHUS

1.1 Harypanbubie u nensie uncina. [Ipu3sHaku 1eIMMOCTH LENBIX YHCEIT

1.2 | Paiimonanbuelie yncna. OObIKHOBEHHBIE U AECATUYHBIC JPOOH, MPOIEHTHI,
OeCcKOHEUYHBIE IEPUOANYECKUE ApoOU

1.3 Apudmernaeckuit KOpPEHb HATypaJIbHOU CTEIICHU. JevictBus
¢ apu(PMETUYECKUMU KOPHSMHU HATypaJIbHON CTENEHU

1.4 | Crenens c nenbM nokasaresieM. CTeneHb ¢ palluOHAIbHBIM [TOKA3aTEIEM.
CBoiicTBa CTENIEHU

1.5 | CuHyc, KOCUHYC U TaHT€HC YUCIIOBOIO apryMeHTa. APKCUHYC, apKKOCHHYC,
ApPKTaHT'€HC YKCIOBOrO apryMeHTa

1.6 Jlorapudm uucna. JleciTuuHbie U HATypaJbHbIC JIOTapU(PMBI

1.7 HeiicTBuTenbHBIE YMCiIa. Apru(pMETHUECKHE ONEpalUU C JE€HCTBUTEIbHBIMU
gyrcnamu. [IpuOnmkeHHble BEIYUCICHUS, TIPaBUIa OKPYTICHHS, TPUKHUIKA U
OLICHKA PEe3yJIbTaTa BIYUCICHUM

1.8 | [IpeoOpa3oBanue BrIpa)KCHUAN

1.9 KommekcHsle uncna

2 VYpaBHEHUs 1 HEPABEHCTBA

2.1 Lensie u 1poOHO-pallMOHATbHBIE YPABHEHHUS

2.2 NppaunonanbHble ypaBHEHUS

2.3 | TpuroHoMerpuueckrue ypaBHEHHUS

2.4 [TokazaTenbHble U TOrapU(PMUUECKUE YPABHEHHUS

2.5 Llenbie u qpoOHO-palMOHATBHBIC HEPABEHCTBA

2.6 UppannonanbHble HEpaBEHCTBA

2.7 [TokazaTenbHble U JOrapuPpMUIECKUE HEPABEHCTBA

2.8 TpuronoMmerpryeckue HepaBEeHCTBA

2.9 CucTeMbl U COBOKYITHOCTH YPAaBHEHHUI U HEPABEHCTB

2.10 | YpaBHEHHS, HEPABEHCTBA M CUCTEMBI C TTapaMeTpaMu

2.11 | Marpuua cucteMsbl JIMHEWHbIX YpaBHEeHU. OnpeaenuTenb MaTpUILIbl
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3 OyHKuMK U TpaduKu
3.1 OyHKIMA, cnocoObl 3amanus (QyHKIuU. ['pabuk QyHkuu. BzammHO
oOpatHbie (yHkiuu. YeTHpie u HeueTHble QyHKIUU. [lepuomnueckue
byHKIIUN
3.2 OO6nactb onpeneneHus 1 MHOKECTBO 3HaueHuU ¢yHkuuu. Hynu dyHkumm.
[IpomexxyTku 3HAKOIMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
Makcumymbl ¥ MHUHUMYMBl (QyHKiuu. HauOonbliee W HauMeHblee
3HaYCeHHUE (DYHKIIMHM Ha MPOMEKYTKE
3.3 CremneHHast QyHKITUS C HATypaJbHBIM H IIETBIM TMOKa3aTeneM. Ee cBolicTBa
u rpaduk. CBoicTBa U rpaduK KOPHS N-OM CTENEHU
3.4 Tpuronomerpuyeckue QPyHKIUU, UX CBOWCTBA U rPpaPUKU
3.5 [Toka3zaTtenbHas u jorapudmuueckas GyHKIHUU, UX CBOMCTBA U rpapuKu
3.6 ToukupaspeiBa. AcuMntoTeirpadhukoBhyHKIUH. CBocTBad yHKIIUN, HETIPED
BIBHBIX Ha OTPE3KE
3.7 | IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJJaHUs TTOCIIEA0BATEIHLHOCTEN
3.8 | Apudmernueckast u reoMeTprueckas nporpeccun. @opmysa cIoKHBIX
IIPOLICHTOB
4 Hauana MmaremaTnyeckoro ananmsa
4.1 [IpousBoanas ¢pynkumu. [Ipon3BogHbIE 37I€EMEHTAPHBIX (HYHKIUI
4.2 [IpumeneHre MpOM3BOIHOM K HCCIIEOBAaHUIO (YHKIIMM HA MOHOTOHHOCTBU
sKCTpeMyMbl. HaxoxjaeHue HauOONBIIET0 W HAUMEHBIIETO 3HAYCHUS
(YyHKLIHUU Ha OTPE3Ke
4.3 [TepBooOpaznas. Murerpan
5 MHoOxecTBa U JIOTHKA
5.1 MHoO»XecTBO, onepaluuu HajJ MHOKecTBaMHU. [narpammel Ditnepa— Benna
5.2 Jloruka
6 BeposiTHOCTh M cTaTUCTHKA
6.1 OnucartenbHasi CTAaTUCTUKA
6.2 BepositHOCTB
6.3 | KomOunaropuka
7 ['eomerpus
7.1 @urypsl Ha IJIOCKOCTH
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7.2 | llpsiMble U MIJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu

1.4 Tena u TOBEPXHOCTH BpAILICHUS

7.5 KoopauHaTel 1 BEKTOPBI
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KpuTtepun u HOpMbI OlleHKH 3HAHU, YMEHHUI1 U HABBIKOB 00y4al0IIMXCA MO0
ajiredpe U HAYAJIAM MATEMATHYECKOI0 AHAJIH3A

1. OueHka NUCbMEHHBIX KOHTPOJILHBIX PadoT.
OTBeT OLIEHNBAETCHA 0TMETKOM «5», eClIn:

- paboTa BBHINIOJHEHA MMOJTHOCTHIO;

- B JIOTHYECKUX PACCYXKJIEHUAX M OOOCHOBAHUU PEILICHUS HET MPOOENoB U
OIIIHOOK;

- B PEIICHHMH HET MATEMaTHYECKUX OMIMOOK (BO3MOKHA OJIHA HETOYHOCTH,
OMKCKa, KOTOpas HE SABJISIETCS CIEICTBHEM HE3HAHUS WM HEMOHUMAaHUs
y4eOHOro MaTepuania).

OTMeTKa «4)» CTaBUTCS B CIEIYIONINX CIydasx:

- paboTa BBHINOJHEHA TMOJHOCTbIO, HO OOOCHOBAHHMS IIATOB PELICHUS
HEJIOCTATOYHBI (€CIM yYMEHHE OOOCHOBBIBATH PACCYXKIEHUS HE SBISJIOCH
crenuaIbHbIM 00BEKTOM MPOBEPKH);

- JOMyUIEHbl OJHA OIIMOKAa WJIH €CTh JBa — TPU HENOYETa B BBIKIAAKAX,
PUCYHKaX, dyepTexax Wi rpadukax (eciu 3T BHABI pabOT HE SBISIIHCH
cHeuaIbHbIM 00OBEKTOM MPOBEPKH).

OTMeTKAa «3» CTaBUTCS, €CJIH:

- JomylieHo Oojee oaHOM OmUOKH WM Ooyiee ABYX — TpeX HEJAOYETOB B
BBIKJIQJIKAX, 4YepTekax WM Tpadukax, HO oOydaromuiics oOjamaer
00s13aTEIbHBIMA YMEHUSMH T10 TIPOBEPSEMON TEME.

OTMeTKa «2» CTaBUTCSA, €CIIH:
- JOIYIIEHbl CYIIECTBEHHBIE OIIMOKHU, MOKa3aBIIME, YTO OOyYarolIMics He
oOnagaeT 00s3aTeIbHBIMU YMEHUSIMU TI0 IAHHOM TeMe B TIOJIHOM Mepe.
Yuutenb MOXKET MOBBICUTh OTMETKY 332 OPUTMHAIBHBIA OTBET HA BOMPOC WU
OpUTHMHAIBHOE pElIeHUe 33JauM, KOTOpbIe CBHUJETEIbCTBYIOT O BBICOKOM
MaTeMaTUYECKOM Pa3BUTUU OOYYalOIIErocs; 3a pelieHrue 0osiee CI0XKHON 3a1auun
WIM OTBET Ha OoJee CIOXHBIA BOMNPOC, MPEMIOKEHHbIE OOyYaroIemMycs
JOTOJHUTENBHO MOCJIE BHITOJIHEHUS] UM KaKHX-THO0 JPYrUX 3aJaHHM.

2. OueHkKa yCTHBIX OTBETOB.
OTBeT OLIEHNBAETCSI OTMETKOM «9», €CJIM YUCHUK:

- TIOJTHO PaCKpBLI COJepKaHWE MaTepuaja B o0beMe, IPeayCMOTPEHHOM
MIPOTPAMMON B Y4EOHHUKOM;

- HM3JI0XKHI MaTeprall rPaMOTHBIM SI3BIKOM, TOYHO HCTIOJIb3YS
MATEMATUYECKYKD) TEPMUHOJIOTHIO W CHMBOJIMKY, B  OIPEICICHHON
JIOTUUYECKOM MOCJIE0BATCIbHOCTH;

- MPaBWIHHO BBHIMIOJHWI PUCYHKH, 4YEpPTEKH, TpaduKH, COMYTCTBYIOIIWE
OTBETY;

- MOKa3ajl yMEHHE WUIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMU MPUMEPAMH,
NPUMEHATh €€ B HOBOW CHUTyallUM TIPU BBIMNOJHEHUU MPAKTHYECKOTO
3aJJaHus;

- MOPOJIEMOHCTPUPOBA 3HAHUE TEOPUU pPaHEE H3YUYEHHBIX COIMYTCTBYIOIINX
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TEM, CQPOPMHUPOBAHHOCTb U YCTOWYMBOCTH HCIOJB3YEMBIX HPU OTBETE
YMEHUN U HABBIKOB;

OTBEYaJ CaMOCTOATENbHO, 0€3 HaBOAIIUX BOIIPOCOB YUUTEIS;

BO3MOJKHBI OJIHA — JIB€ HETOYHOCTU IPU OCBEILIEHHE BTOPOCTEIIEHHBIX
BOIIPOCOB WM B BBIKJIAJKAaX, KOTOPBIE YYEHUK JIETKO MCIIPAaBUJI IIOCIE
3aMEeYaHus YYUTEIIA.

OTBeT OLIeHNBAETCHA OTMETKOM «4»,
€CJIM YAOBJICTBOPSET B OCHOBHOM TPEOOBaHUSM Ha OICHKY «5», HO TIPH 3TOM
HMEET OJIMH U3 HEeJIOCTATKOB:

B H3JIOKCHHMHU  JOIIYHICHBI HEOOJIbIIINE HpO6€HBI, HE HCKa3uMBIICC
MAaTCMaTU4ICCKOC COACPIKAHUC OTBCTA,

AOIIYIICHbI OAWH — JABa HEA0YCTA IIPU OCBCIICHUN OCHOBHOI'O COACPKAHUA
OTBCTA, UCIIPABJICHHBIC ITOCJIC 3aMCYAHUS YUHUTCIIA,

JOITYIICHBI omuOKka WM 0OoJiee ABYX HCIOYCTOB IIpun OCBCHICHHUU
BTOPOCTCIICHHBIX BOIIPOCOB MJIM B BBIKJIAJKaX, JICTKO HCIIPABJICHHBIC IIOCJIC
3aMCYaHUA YUUTCILA.

OTMeTKA «3)» CTaBUTCS B CICAYIOIHUX ClIydasiax:

HETOJHO PAacKpbITO COJAEpKaHHE MaTepuana (CoaepKaHHE H3JI0KEHO
(parmeHTapHO, HE BCerjza IOCJIENOBAaTENbHO), HO IIOKa3aHO oOluiee
NOHMMAaHUE BOIIPOCA M IPOJEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIE IS
YCBOEHHMS IPOTPAMMHOTO MaTepHuania;

UMENUCh  3aTPyJHEHUS WM JIONYLIEHbl OWIMOKKM B  OINPEACICHHUH
MaTeMaTUYeCKOM TEPMUHOJIOTUH, YEpPTEkKax, BBIKJIAJIKAX, HCIPABICHHBIE
ITOCJIE HECKOJIBKUX HABOJAIIMX BOIIPOCOB YUUTEIS;

YUYEHUK HE CIPAaBWJICA C NMPUMEHEHHEM TEOPUU B HOBOM CHUTYyallMU MpPH
BBIIIOJIHEHUH  TNPAKTUYECKOTO  3aJaHMsl, HO  BBIIOJHWJI  3aJaHHs
00513aTEeILHOTO YPOBHS CIO0XHOCTHU IO JJAHHOU TEME;

OpU  JOCTAaTOYHOM 3HAaHWHM TEOPETUYECKOIO MaTepHuajia  BBIABICHA
HeJ0CTaTOYHasi CPOPMUPOBAHHOCTh OCHOBHBIX YMEHHMI U HABBIKOB.

OTMeTKa «2) CTaBUTCS B CICIYIONINX CIydasx:

HE PACKPBITO OCHOBHOE COJIep)KaHne Y4eOHOTO MaTepuaa;

0OHapy»XeHO HE3HaHWE YYCHUKOM OOJbIIeH WM HamboJyiee BaXKHOW YacTH
y4eOHOTO MaTepHaa;

JOMYIICHBl OMMUOKA B ONPEICICHUN TOHATHH, TPH WCIOIb30BAHUH
MaTeMaTHYeCKOW TEPMHUHOJIOTHH, B PUCYHKaX, YepTexax Wi rpadukax, B
BBIKJIQJIKaX, KOTOpPBIE HE WCIHPABJICHBI TIOCIC HECKOJBKUX HABOIAIIUX
BOIIPOCOB YUUTEJIS.
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KpuTtepun onieHMBaHUA YCTHOIO 0TBeTa o0y4arouierocs no I'eomerpun
Kputepuu BbICTABJIEHUSI 0TMETOK:

5 — MOJIHO pacKphUI CoNIepKaHne MaTeprana B 00beMe, PeayCMOTPEHHOM
IPOrpPaMMON U yUeOHHUKOM; — U3JIOKHII MaTepHrall TPAMOTHBIM SI3IKOM B
OTIpeIeTICHHON JIOTHUECKOM TOCIIeI0BATEIEHOCTH, TOYHO UCIIONIB3YS
MaTEeMaTHYECKYIO0 TEPMUHOJIOTHIO M CHMBOJIUKY; — MIPABUIILHO BBITIOTHII
PUCYHKH, YePTEXKH, Tpa(UKH, COMYTCTBYIOIINE OTBETY; — MOKa3aJl yMCHHE
WLTIOCTPUPOBATH TEOPETUYECKUE TIOJIOKEHUSI KOHKPETHBIMU MPUMEPAMH,
MPUMEHATH UX B HOBOM CUTYyallMH MPH BBITOJHEHUHU MPAKTUYECKOTO 3aaHUS;, —
OTBEYAJ CaMOCTOSTENBHO 0€3 HABOSIINX BOMPOCOB yuuTes. BO3MOXHBI 0/1HA —
JIBE€ HETOYHOCTH MPHU OCBEIIEHUU BTOPOCTENIEHHBIX BOIPOCOB MJIM B BBIKIIAIKAX,
KOTOpBIE€ YUEHUK JIETKO UCTIPABUII 10 3aMEUAHHIO YUUTEIIS.

4 — B U3JI0KEHUH JIOTYIIEHbI HEOOIbIINE MTPOOEbl, HE NCKA3UBIIIHE
MaTEMaTHUYECKOT0 COJEPKaHUsI OTBETA, UCIIPABJICHHBIE 110 3aMEUaHUIO YUUTENS; —
JIOTYIIEHbI OIIMOKH Wi 0oJiee ABYX HEJIOUETOB IPU OCBEILIEHUN BTOPOCTENEHHBIX
BOIPOCOB UJIU B BBIKJIAJIKaX, KOTOPbIE YUEHHUK JIETKO UCIIPABHII IO 3aMEYaHUI0
YUUTES

3 — HETIOJIHO WJIM HEMOCJeI0BaTEeNIbHO PACKPBITO COAECpKAHUE MaTepHrala, HO
NOKa3aHo 0011iee TOHMMaHue BOIPOCa U MPOAEMOHCTPUPOBAHBI YMEHUS,
JIOCTATOYHBIE JUIsl JAIbHENUIIIEr0 YCBOSHUS IPOTPaMMHOTO MaTepuana; — UMEINCh
3aTpyJHEHUS WU TOMYIIECHBI OMMOKY B ONPEACICHUH MMOHSATHI U, UCIIOJIb30BAHUN
MaTeMaTHYeCKON TEPMUHOJIOTHH, YEPTEkKaX, BHIKIAIKaX, HCTIPABICHHBIE TIOCTIE
HECKOJIbKMX HAaBOJSAIIUX BOMPOCOB YUHUTENS; — YICHUK HE CITPABHIICS C
MPUMEHEHHEM TEOPHH B HOBOM CUTYAIlMH MIPH BBHITOJHEHUH MPAKTUYECKOTO
3aJ]aHusl, HO BBITTOJTHUJ 33JaHHS 00s13aTEIIHHOTO YPOBHS CIIOKHOCTH 10 TaHHOM
TeMeE.

2 — HE PacKphITO OCHOBHOE COJIEp’KaHNe Y4eOHOro MaTepuaa; — 00OHapyKeHO
HE3HaHUe WM HEMOHMMaHue YYeHUKOM OoJiblIeil uiu HanOoJiee BaXHON 4acTu
yueOHOro Marepuana; — JOIMyIIEeHbl OIIMOKHU B ONPEAEICHUN OHATUH, TIPU
UCIIOJIb30BaHUU MaTEeMAaTUYECKON TEPMUHOJIOTHH, B PUCYHKAX, UepPTeKax UIU
rpaukax, B BBIKJIaJJKaX, KOTOPbIE HE UCIIPABIICHBI [10CJI€ HECKOJIBKUX HABOASILINX
BOIIPOCOB YUMTEJIS.

1 — monHOE HE3HAHKE U3YUYEHHOT'0 MaTepuaa, OTCYTCTBHE 3JIE€MEHTAPHBIX

Kpurepuu oneHuBanusi nuCbMeHHbIX padoT o I'eomeTpun
KpuTtepun BbICTaBJIeHUSI OTMETOK
5 — paboTa BBINOJHEHA MOJHOCTHIO; — B JOTUYECKUX PACCYKACHUSIX U
000CHOBaHUSX HET OIIMOOK; — B PEIICHUH HET MATEMaTHYE€CKUX OIIMOOK
(BO3MOXXHA OJJHAa HETOYHOCTb, OMMCKA, HE SBIIAIOIIASCS CIEICTBUEM HE3HAHUS WU
HEMOHUMaHUs y4eOHOro MaTepuaa)
4 — paboTa BBINOJIHEHA MMOJIHOCTHIO, HO 00OCHOBAHUS Iar0B PEIICHUS
HEJ0CTAaTOYHBI (€ciii yMEHUs1 000CHOBBIBAThH PACCYKICHUS HE SBIISIIUCH
CHeLMATbHBIM 00BEKTOM MPOBEPKH ); — TOMYILIEHA OJHA OIIMOKA WM JIBa-TPU
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HEJI0ueTa B BBIKJIAJKAX, YepTeKaxX Wi rpadukax

3 — momyIeHsl 0oJiee OJJHON OMMOKHU WK 0oJiee IBYX- TPEX HEI0YETOB B
BBIKJIQJIKaX, YepTekKax Wiu rpaduka, HO yJaluiics BiaaeeT 00s3aTeIbHBIMU
YMEHUSIMU T10 TTPOBEPSIEMOM TeMe
2 — OMYIIEHBI CYIIICCTBEHHBIC ONTMOKH, ITOKA3aBIITNE, YTO YUAIIIMICS HE BIIaJIeeT
00s13aTeIbHBIMM 3HAHUSIMU 110 JTAHHOM TeMe B MOJHOM Mepe; — paboTa rnmokaszasna
MOJTHOE OTCYTCTBHE Y y4alllerocs 00s3aTeIbHbIX 3HAHUM, YMEHUM 110
MPOBEPSEMON TeME WM 3HAYUTENbHASI 4YacTh paOOThI BHINIOJIHEHA HE
CaMOCTOSITEJILHO
Kpurtepuu npu oneHUBaHUU YMEHNsI JOKA3BIBATH T€OPeMYy 110 FreOMeTPUH
Kpurtepuu BbIcTaB/IeHHSI OTMETOK :

5 — O0yyaromuiica KOPPEKTHO BOCIPOU3BEIN YEPTEK, IPUBEIACHHBIN B YUCOHHKE,
HEKOTOpPBIE TPYHBIE MOMEHTHI CMOT OOBSICHUTH OJTHOKJIACCHUKAM, OTBEYasi HA UX
BOIIPOCHI; — PACCMOTPEN TEOPEMY JJIsl HACTHOTO CIydasi, aJallTUPYsl 3aJaHHOE
JI0OKa3aTeIbCTBO; — MOSCHIII, KaK JJaHHAsl TeopeMa MPOSBIISETCS WX MOXKET ObITh
HCIOJIb30BaHa B peaIbHOM MPAKTUUECKON CUTYaIlMU, MPUBJIEKAI JJIs1 TOTO
JIOTIOJIHUTENIBHBIE TEOPETUUECKHE COOOpaKeHUsI; — O0YJAIOIIUICS ACHCTBYET
CaMOCTOSITEJILHO B CIIOKHBIX YU€OHBIX U BO BHEYUEOHBIX CHUTYaIUsAX — paboTa
BBITOJIHEHA TTOJTHOCTBHIO.

4 — OOyyaromuiicss KOPPEKTHO BOCTIPOU3BEI YePTEK, MPUBEACHHBIN B yUeOHHKE,
paccMOTpe pa3IMYHbIe BO3MOXKHBIE KOH(DUTYpallUU U CITydau; — BOCIIPOU3BE
JI0Ka3aTeIbCTBO B COOTBETCTBUU C JIOTUKOM, TaHHOU B yUeOHHMKE; — CMOT
BOCIIPOU3BECTHU JOKA3aTEIHCTBO C U3MEHEHHBIMU OYKBEHHBIE 0003HAUCHUS U
YepTEKOM, HEKOTOPhIE MOMEHTHI JI0KA3aTeIbCTBA MOSICHUII CBOMMH CJIOBaMH,
KOPPEKTHO U aJIEKBATHO UCIOJIb3YS U3YYEHHYIO TEPMUHOJIOTHIO; —
chopMyIHpPOBAIT CIAEICTBUS, CMOT MPUBECTU MTPUMEP MIPUMEHEHUSI TEOPEMBI IIPU
pEIICHUH CTaHIaPTHOM 3a/1au; — OOYYAIOIINICS AEMUCTBYET CAMOCTOSITENIHHO B
IITUPOKOM CITEKTPE THIOBBIX, KOMIUICKCHBIX M U3MEHEHHBIX YUCOHBIX CUTYAIIHH.

3 — OOy4Jaromuiics BBITTOJHIIT Y€PTEK M BOCIIPOU3BEIN JI0KA3aTEIbCTBO, CISTYS
3aJJaHHOM JIOTUKE, BO3MOYKHO, JOMYCKas HEKOTOPbIE HETOYHOCTH U JIOTHYECKHUE
MPOIYCKH, HO UCTIPABJISAS UX C TIOMOIIBIO YUUTENS; — HE JIOMYCKaJ CYIIECTBEHHBIX
omuOOoK B (hOPMYJIMPOBKAX; — 3aTPYAHUIICS OTBETUTH Ha BOIPOCHI, HO TIOKa3al
oOI11ee MOHUMaHUE TEOPEMBI, €€ MeCTa B OOIIIEeH CHCTEME; — CMOT IIPUBECTH
npuMep MPUMEHEHUSI TEOPEMBI IPU PEIIEHUH TUTIOBOM MPOCTOM 3a/1aur TOJIBKO C
MTOMOIIIBIO YUUTENS; — AEHCTBYET CAMOCTOATENIBHO B IPOCTHIX TUMOBBIX YUEOHBIX
CUTYyaIUsIX.

2 — 3aHYBIIUCH B XO€ MIEpPecKas3a, He CMOT MPOJI0JDKUTh, HA4all U3JI0KEHHE
CHayaja, ¢ TpyJOM JIOBEJ JI0Ka3aTeJIbCTBO /10 KOHIIA; — HE MOXKET OTBETUThH 110
YepTeXKY Ha BOMPOCH! YTOUHSIOIIETO XapaKkTepa; — HE MOXKET JaTh MOSCHEHUS
CBOMMH CJIOBAMU; — UCIIBITHIBAET CEPHE3HBIC 3aTPYIHEHUS B TUTIOBOW CUTYyaIluU
Omnpenenenue ypoBHSI JOCTHKEHHS IUVIAHUPYEMbIX Pe3yJIbTATOB MOKET
OCYIIECTBJATHCHA HA OCHOBE MPOLIEHTA OT YHMCJIA BHINOJHEHHBIX BEPHO
3aJaHUil CJIeAyIOIUM 00pa3oMm:
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* 00y4aIOMUNACS TOCTUT BBICOKOTO YPOBHSI, MY BBICTABIISIETCSI OTMETKA «5», €CIn
OH BBITIOJIHWI HEe MeHee 85% 3amaHui;

* 00y4JarOMIUICS JOCTUT TTOBBIIIIEHHOT'O YPOBHS, €MY BBICTABIISIETCS OTMETKA HE
HMKE «4», €ClIM OH BBINIOJHII He MeHee 75% o011ero unciia 3aJaHui;

* 00y4JarouKcs TOCTUT 00513aTEIBHOTO YPOBHSI MOJITOTOBKH, €My BBICTaBJISCTCS
OTMETKA HE HIKE «3», €CJIM OH BBIIIOJHUI He MeHee 51% 3amanuii 00s13aTeILHOTO
YPOBHS MTOJATOTOBKH, BKIIFOYEHHBIX B PabOTYy;

* 00yUarOmuics He JOCTHUT 00SI3aTEIHLHOTO YPOBHS TOJITOTOBKH, H MY
BBICTABIISICTCS OTMETKA «2», €CJIM OH BHITIOJHWI MeHee 51% 3amanmnit
00s13aTEIPHOTO YPOBHS MOJITOTOBKH, BKIIIOUYEHHBIX B padoTy.
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

1) Yueonuk aiia 10 kiacca 0011eo0pa3oBaTesIbHbIX YUpEKIeHUN. ba3oBbli 1
npouIbHBINA ypoBeHb. ANre0pa U Havyajla MaTeMaTuyeckoro anainusa. ABtopsl: F0.M.
Konsrun, M.B. TkauéBa, H.E. ®&nopora, M. 1. [llabynun. [Tox pemakiueit A.b.
Kuxuenko. Mocksa. [Ipocsemenne.2019

2) Aranacsn, JI.C., byry3os, B.®., Kagomies, C.b. u ap. ['eomerpus: yaebnuk mis 10-

11 k1. oOreoOpazoBarenbHbIX yupexaeHuil. — M.: [Ipocsemenue, 2016

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

1. ®enepanbHas 0Opa3oBaTesbHAs MPOrpaMMa CpeHero ooIero 0opa3oBaHus,
yTBEprKJI€Ha MpUKa3oM MUHHUCTEpCTBA NpocBelieHus: Poccuiickoit @eneparuu ot 18 mas
2023 r. Ne 370

2. Anre0pa u Hayaja MaTeMaTUYECKOro aHaiu3a. Meroaudeckue pekomenaanuu. 10
KJIacc: mocoOue Jjist yuurtesie oopazoBatenbHbix opranuzanuit/ H.E. ®énoposa, M.B.
TkauéBa. — M. : IIpocBemienue, 2015. — 224 ctp.

3. Uzyuenue reometpun B 10-11 xmaccax: ka. aisg yuutens / C. M. CaaksH, B. O.

byty30B. — 4-¢ u3z., nopad. — M. : [Ipocsemenune, 2010.
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N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1.®enepanbublii eHTp wHGOpM http://fcior.edu.ru

2. Enunas kouteknus nudpoBeIX 00pa3oBaTelbHBIX pecypcos http://school-

collection.edu.ru

3. «Kapman i yunrenst mareMatukm» http://karmanform.ucoz.ru.

4. 51 uny Ha ypoK MaTeMaTHKH (MeToAMYECKUe pa3padorku): Www.festival.1sepember.ru

5. Ypoku — KOHCITEKTHI WWW.pedsovet.ru

6. http://www.proskolu.ru/org

7. www.metod-kopilka.ru

8. http://www.1september.ru/

9. http://www.edu.ru/

10. http://urokimatematiki.ru
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