NMPUMEPHAA MPOMPAMMA CPEOHEIO (MOJIHOIMO) OBLLEIO O6PA30BAHUA
MO MATEMATUKE

BA30OBbIA YPOBEHb

MHNOACHUTEJIBHASA 3ATINCKA

Crartyc 10KyMeHTa

[MpumepHast mporpamMMa MO MaTeMaTHKE COCTaBJIEHA Ha OCHOBE
(benepasbHOr0 KOMIIOHEHTAa TOCYNAapCTBEHHOIO CTaHAApTa CPEJHEro
(momHOTO) 00IIEro oOpa3oBaHus Ha 6a30BOM ypOBHE.

[MpumepHast mporpaMma KOHKPETH3HPYET COJEpKaHUe MpeMeT-
HBIX TeM 00pa30BaTENbHOIO CTaHIApTa M JaeT NMPUMEPHOE pacipesele-
HHUE y4eOHBIX YacoB I10 pa3zienaM Kypca.

[TpumepHast mporpaMMa BBITIONHSIET IBE OCHOBHBIE (DYHKIIUU:

Hnpopmayuonno-memoouueckas GyHKINs MO3BOIIET BCEM yda-
CTHHKaM 00pa30BaTENbHOrO HpoLecca MOJYYUTh NPEACTaBICHHE O Le-
JIX, COAEpIKaHUM, OOLIeH cTpaTeruu 00ydeHus, BOCIUTAHUS U Pa3BUTHUS
yUaluXcsl CpeICTBAMH JaHHOTO Y4eOHOTO MpeaMeTa.

Opzanuzayuouno-naanupyrouian (QyHKUAS OpPeayCMaTPUBACT
BBIJICJICHUE 3TANIOB OOYYEHUS, CTPYKTYpUPOBaHHE Y4eOHOro Marepuana,
OMpPEACIICHNE €TI0 KOJIMYCCTBCHHBIX U KaYCCTBCHHBLIX XAPAKTCPUCTHUK Ha
KaXaAO0M H3 3TalloB, B TOM YHCJIC I COACPKATCIIBHOI'O HAIIOJHCHUA
MPOMEXKYTOYHOH aTTeCTallly YYaIuXCsl.

[TpumepHas mporpaMma SIBISIETCS OPUEHTHPOM ISl COCTABJICHUS
aBTOPCKUX YYE€OHBIX MPOrpaMM U yueOHUKOB. OHa onpenessieT HHBapH-
aHTHYIO (0053aTeNbHYIO0) YacTh Y4eOHOT0 Kypca, 3a IpeesiaMi KOTOPOro
0CTaeTcs BO3MOXHOCTh aBTOPCKOTO BBIOOpA BapHaTHBHOM COCTAaBIISIO-
uiet cogepkanus oopasoBanus. [Ipu 3TOM aBTOPHI y4eOHBIX TPOTPAMM H
Y4eOHUKOB MOTYT MPEJIONKHUTh COOCTBEHHBIH MMOJIXO/ B YaCTH CTPYKTY-
pUpOBaHUS Y4eOHOTO MaTepualia, ONPENEICHHUs] IOCIEeI0BaTEIbHOCTH
W3y4YeHHs] 3TOT0 MaTepualia, a Takke myTed (pOopMUPOBAHUS CHUCTEMBI
3HAHWUM, YMEHUN U CTIOCOO0B JEATEIHLHOCTH, PA3BUTHUS U COIHATA3AIINH
yuamuxcs. Tem caMbIM IpUMeEpHas IporpaMma coJeicTByeT coxpaHe-
HHUIO €IMHOTr0 00pa30BaTENbHOIO IMPOCTPAHCTBA, HE CKOBBIBAas TBOpYE-
CKOM WHWIIMATHBBI YYWTENEeH M aBTOPOB yUYEOHHMKOB W TPEIOCTABIISET
MIMPOKKE BO3MOKHOCTH ISl PEAIM3alUd Pa3IUYHBIX MOAXOAOB K IIO-
CTPOEHHUIO Y4eOHOr0 Kypca.



CTpyKTypa 10KyMeHTa

[Ipumepnas nporpamma BKIIOUYACT TPU pa3feia: HOACHUMETbHYIO
3AnUCKY, OCHOBHOE coOepicanue C TTPUMEPHBIM pacrpeiesiecHneM y4aeo-
HBIX 9acOB IO pasJielaM Kypca; mpehosanusa K YpOBHIO TIOATOTOBKH BBI-
MTyCKHUKOB.

O0umas xapakTepucTuKa y4e0HOro npeamera

[Tpu u3ydeHun Kypca mMaTeMaTHKH Ha 0a30BOM YPOBHE IMPOIOJ-
JKAIOTCSl M TIONMYYaloT pa3BUTHE COJiepXKaTelbHble JUHUU. «Anzedpar,
«@ynuxkyuuy, «Ypaenuenusa u nepasencmearn, «l eomempusny, «dnemen-
mbl KOMOUHAMOPUKU, MEOPUN BEPOAMHOCHIEN, CHAMUCIMUKU U 102U~
ku», BBogUTCA nuHus «Hauana mamemamuueckozo ananuza». B pam-
Kax yKa3aHHbIX COAEPKATEIbHbIX JIMHUNA PEIIAIOTCS CIEAYIOLINE 3a1a4m:

CHCTEMaTH3alysl CBEACHUM O YncliaX; U3y4eHHE HOBBIX BHJOB YH-
CJIOBBIX BBIpKEHHMH M (POpMYIT; COBEpIICHCTBOBAHUE MPAKTHYCCKUX Ha-
BBIKOB U BBIYMCIHMTEIBHONW KyJIbTYpPbI, PACIIMPEHUE U COBEPLICHCTBOBA-
HHUE anredpandeckoro ammapara, cOpMHUPOBAaHHOIO B OCHOBHOM ILIKOJIE,
U €ro NMpUMEHEHHE K PEelICHHI0 MaTeMaTHYeCKUX M HeMaTeMaTHYeCKHUX
3anay;

pacuIMpeHre W CUCTeMaTH3alusl OOIIMX CBEACHHUH O (YHKIMIX,
TIOMIOJTHEHUE KJIAcca M3ydaeMbIX (YHKIWH, WILTIOCTpAIMs HIMPOTHI TPH-
MEHEHUS] QYHKIMH JJIs1 OMUCAHUSI U M3YYEHUSI pealibHBIX 3aBUCHMOCTEI;

U3y4YeHHE CBOICTB IPOCTPAHCTBEHHBIX Tel, (HOPMHUpPOBAHUE yMe-
HUSI IPUMEHSTD NOJTy4YEHHbIC 3HAHUS JUIA PELICHUS MPAKTUIECKUX 3a1ay;

pa3BUTHE MPEICTABICHUI O BEPOSTHOCTHO-CTATUCTHYECKHUX 3aKO-
HOMEPHOCTSIX B OKpY’KalOIIeM MHUpE, COBEPIICHCTBOBAHUE WHTEIIEKTY-
QIBHBIX U PEUYEBBIX YMEHHH IIyTeM OOOTallleHHs MaTeMaTH4ecKoro s3bl-
Ka, Pa3BUTHS JJOTHYECKOTO MBIIIJICHHS;

3HaKOMCTBO C OCHOBHBIMHU HJIEIMH U METOJaM{ MaTeMaTHYECKOTOo
aHamn3a.

Hean
N3ydenne MaTeMaTHKH B cTaplieil mKoie Ha 6a30BOM ypOBHE Ha-
MPaBIIEHO HA JIOCTIDKEHHUE CIEeIYIOINX IeTIei:
e ¢dopMupoBaHue MpeACTABJEHUH O MaTeMaTUKE KaK YHUBEPCAThb-
HOM S3BIK€ HaAYKH, CPECIACTBE MOJACIUPOBAHUA SIBJICHUU U IIpoueccosB,
06 nACAX U MCTOAaX MaTEMaTHUKH,



e pa3BUTHE JIOTHYECKOTO MBIIIICHHS, MPOCTPAHCTBEHHOTO BOOOpa-
JKEHUSI, aTOPUTMHUYECKON KyIbTypbl, KPUTHYHOCTH MBIIIUICHUS Ha
YpOBHE, HEOOXOAMMOM JIJIsi OOYYEHHS B BBICIIEH IIKOJIE TI0 COOTBET-
CTBYIOIIIEH CHEIMALHOCTH, B Oyayiied mpoheCcCUOHANbHON aes-
TETHHOCTH;

® OBJIA/IecHHE MATEeMATHYEeCKUMHU 3HAHUSMHM M YMEHMAMMH, HE00XO-
JTUMBIMU B TIOBCETHEBHOMN XKU3HU, JJIS1 N3YYIECHHUS IIKOIBHBIX €CTECT-
BEHHOHAYYHBIX JUCIHIUIMH Ha 0a30BOM YPOBHE, JUIS TIOIY4YCHUS 00-
pa3oBaHHs B O0NACTAX, HE TPEOYIOIUX YIriTyOJIeHHON MaTeMaThude-
CKOM ITOJATOTOBKM;

e BOCNHTAHME CPEJCTBAMHM MATEMAaTHKH KyJIbTYpbl JUYHOCTU: OTHO-
HICHUS K MaTeMaTUKE KaK 4YacTh OOIIEYeTIOBEYEeCKOW KYIBTYPHI:
3HAKOMCTBO C HMCTOPUEN PA3BUTUS MATEMATHKH, IBOJIIOLIMEN MaTe-
MaTHYECKHUX WIEH, MOHNMaHUs 3HAYMMOCTH MaTeMAaTHUKH IS O0IIIe-
CTBEHHOTI'O IIporpecca.

MecTo npeamera B 0a3MCHOM Y4eOHOM ILIaHe

CornacHo denepanpHOMy 6a3ucHOMY ydeOHOMY IUIaHy AJsi 0Opa-
30BaTeNIbHBIX yupexacHuii Poccuiickoit denepanuu ajisi 0053aTeNbHOIO
M3y4YeHHSI MaTeMaTUK{ Ha 3Tale OCHOBHOTO 00IIero oopa3oBaHusl OTBO-
nutcs He MeHee 280 udacoB w3 pacuera 4 uyaca B Henmemwo. [Ipu stom
nperoaraeTcs MocTpoeHne Kypea B popMe mociieoBaTenbHOCTH TeMa-
THUYECKUX OJIOKOB C uepeZoBaHMEM Marepuana Mo airedpe, aHanu3y,
JUCKPETHOM MaTeMaTHKe, TEOMETPUH.

[MpumepHas mporpammMa paccuntada Ha 280 y4eOHbIX yacoB. [Ipu
9TOM B HEW TPEIyCMOTPEH pe3epB CBOOOJHOTO y4eOHOrOo BpPEMEHH B
o0beme 30 y4eOHBIX YacoB Ui peau3aliid aBTOPCKUX IOAXOJOB, HC-
MOJIb30BaHUs Pa3sHOOOPa3HBIX (GOpM OpraHu3auuy y4eOHOTO Ipolecca,
BHEJIPCHHUSI COBPEMEHHBIX METOJIOB OOYYEHHS U TEeJarorHiecKux TeXHO-
JIOTHUH.

OO01eyyeOHbIe YMeHMS, HABBIKU U CIIOCOOBI eI TeJIbHOCTH

B xome ocBoeHus coaep)kaHWsS MaTEMaTHYECKOTO 0Opa3oBaHUS
ydamiyecss OBJaIeBalOT Pa3HOOOPA3HBIMH CIIOCOOAMH JIESATEIBHOCTH,
MPHOOPETAIOT U COBEPIICHCTBYIOT OTIBIT:

MMOCTPOEHUS M UCCIEAOBAHMS MaTEeMAaTHIECKUX MOJIEICH ISl OTIH-
CaHUs U PellCHUs MPUKIAAHBIX 3a7a4, 3a]1a4 U3 CMEXKHbBIX TUCLIUILINH;

BBIMIOJIHEHUS U CAMOCTOSITEIIEHOTO COCTABIICHHUSI alITOPUTMUUECKUX
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MPEMTUCAaHN ¥ MHCTPYKIIMKA Ha MaTeMaTHIeCKOM MaTeprale; BBIITOIHE-
HUSl PacueTOB MPAKTHUYECKOTO XapaKTepa; MCIOJIb30BaHUS MaTeMaTHUe-
ckux (OpMYyT M CaMOCTOSTEIBHOTO COCTaBICHHS (DOPMYJI Ha OCHOBE
00001IIeHHST YaCTHBIX CIIyYaeB U SKCIIEPUMEHTA;

CaMOCTOSITEITEHOM pabOThI ¢ UCTOYHUKAMH WH(GOpMaH, 00001IIe-
HUS M CHCTEMATH3aIl|H MOJyYeHHON NH(POPMAIIHK, UHTETPUPOBAHUS €€ B
JIMIHBIA OITBIT;

MIPOBEJICHHS OKA3aTENbHBIX PACCYXACHUH, TIOTHIECKOTO 000CHO-
BaHMs BBIBOJIOB, pa3J’II/I‘IeHI/Iﬂ JOKa3aHHbIX W HEAOKa3aHHBIX YTBep)KIlC-
HUH, apryMEHTUPOBAHHBIX M SMOILIMOHAILHO YOSIUTEIBHBIX CYKICHHIA,

CaMOCTOSATENIbHOM W KOJUICKTHBHOH JIEeSITCIHHOCTH, BKJIIOUCHUS
CBOMX PE3YJIbTATOB B PE3yNbTaThl pabOThI TPYIIBI, COOTHECEHUE CBOETO
MHCHHUA C MHCHUECM )Z[pyrI/IX y‘-IaCTHI/IKOB yqe6H0r0 KOJIJICKTHBA U MHCHH-
€M aBTOPHUTETHBIX HCTOYHUKOB.

Pe3yabTaThl 00yueHus

Pesynpratel 00y4eHus npenctasieHsl B TpeOoBaHUAX K YPOBHIO
MOATOTOBKY U 3aJal0T CHCTEMY HUTOTOBBIX PE3YJIbTaTOB OOy4YeHHs, KO-
TOPBIX JTOJDKHBI JAOCTHTaTh BCE ydalllhecs, OKaHYMBAIOLIUE OCHOBHYIO
HIKOJY, ¥ IOCTHKEHUE KOTOPBIX SIBISIETCS 00S3aTENbHBIM YCIOBUEM TI0-
JIO’)KUTETLHOM aTTeCTAllMK YYEHUKA 33 KypC OCHOBHOW LIKOJBI. DTH Tpe-
OOBaHHS CTPYKTYPHPOBAHBI IO TPEM KOMIIOHEHTaM: «3HAMb/NOHU-
MAMBY», YMEMb, KUCNOIb306AMb NPUOOPEMEHHbIE 3HAHUA U YMEHUSA
6 NPAKMU4ecKoli 0eamenabHOCmU U NOBCeOHesHoN cushuy. Ilpu sTom
MOCJIETHUE JIBE€ KOMIIOHEHTHI NPEACTABICHB! OTAEIBHO IO KaXIOMY M3
paszenos, CoepKaHuU.

OuepueHHbIE CTAaHAAPTOM PaMKHU COAEPXKaHM U TpeOOBaHUI OpH-
EHTHPOBaHbI HAa PA3BUTHE yUYAIIUXCS U HE JOJKHBI IIPENATCTBOBATH JOC-
TH)KEHUIO 00Jiee BBICOKHX YPOBHEH.

OCHOBHOE COJIEPXAHHUE
(280 4ac)

AJITEBPA
(40 gac)
Kopnu n crenenn. Kopens crenenn N>1 u ero coiicta. Cre-
MIEHb C PaIMOHALHBIM TOKA3aTENIeM U €€ CBONCTBA. [lonamue o cmenenu
¢ Oelicmeumenvhbim nokazamenem. CBOUCTBA CTENEHU C HEHCTBUTEID-
HBIM II0KAQ3aTCIICM.
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Jlorapudm. Jlorapudm umcna. Ocrnosroe nocapugpmuyeckoe mo-
arcoecmeso. Jlorapum npousBeeHus, YaCTHOTO, CTENICHH, Hepexo0 K HO-
80MY 0CHOBaHUIO. JIeCATUYHBIN M HATYPATbHBIN JIOTapu(MBI, YUCIIO €.

IIpeoOpa3zoBanuss mNpoCTEHIINX BBIPA’KEHUI, BKIIOYAIONTHX
apudmMeTHIecKre onepaIin, a TAak)Ke OTIePAIIHIo BO3BEICHUS B CTETICHb U
OTIepaIUIO JIOTapU(PMHUPOBAHHUS.

OcHoBbl TpuroHomerpuu. CuHyc, KOCUHYC, TaHI€HC, KOTAaHI'€HC
NPOM3BOJIBHOrO yria. Panuannas mepa yrina. CuHycC, KOCUHYC, TAHT'€HC
KoTaHreHc yucia. OCHOBHBIE TPUTOHOMETPHUYECKUE TOXiecTBa. Popmy-
nel puBeaeHus. CHHYyC, KOCUHYC M TaHT€HC CYMMBI M Pa3HOCTH ABYX
yrioB. CHHYC U KOCHHYC JBOHHOro yria. @opmynvl NOA0GUHHO20 Y2aa.
IIpeobpazosanus cymmel mpuecoHOMempuIecKux (GYHKyui 6 npousgeoe-
HUe U npousgedeHUs: 8 Cymmy. Buipasicenue mpueconomempuieckux gymk-
yul uepe3 maweenc nor08uHHo20 apeymenma. IlpeoOpazoBaHus Ipo-
CTEHIINX TPUTOHOMETPUYECKUX BBIPAKECHUI.

IIpocmeiiuiue mpuzoHomempuyeckue ypasHeHUus U HepaeeHCmed.
ApKcunyc, apkkocuHyc, apKmaneenc Yuca.

®YHKIUN
(30 gac)

Oynkiuu. ObnacTe onpeneseHnss U MHOXKECTBO 3HaueHWH. [ pa-
¢ux pynkiun. [loctpoenue rpadukoB GyHKINH, 3aJaHHBIX Pa3THYHBIMH
criocobamu. CBolicTBa (PYHKIMHA: MOHOTOHHOCTh, Y€THOCTh M HEYET-
HOCTb, EPUOAMYHOCTD, OIPaHUYCHHOCTh. [IpoMexyTKku Bo3pacTaHus U
yObIBaHuUs, HauOoJblIee W HauMEHbIIee 3HAYEHHS, TOUKH JKCTpEMyMa
(JlokapHOTO MakcUMyMa M MUHHMYMa). ['padudeckass HHTepIpeTanys.
[Mpumepsl GYHKIIMOHABHBIX 3aBUCHUMOCTEH B peabHBIX IMpoIleccax H
SIBJICHUSIX.

Oo6patHas ¢yukuus. Obnacms onpedenenus u 061acms 3HAUEHULL
obpammnot ¢ynxyuu. I'padux o0paTHON (YHKIUH.

CrenenHas GyHKLUS C HATypaJbHBIM IIOKa3aTesieM, e€ CBOMCTBA U
rpaduxk.

Bepmuxkanvuvie u eopuzonmanvhvle acumnmomul epaguros. I pa-
Guxu OpoOHO-UHENIHBIX PYHKYUIL.

Tpuronomerpuueckue GyHKIUH, UX CBOHCTBA U IpadUKH; MEpUo-
JIMYHOCTh, OCHOBHOM MEPHO.

[NokazarenbHas QyHKIMS (IKCIIOHEHTA), €€ CBOMCTBA U IpaduK.
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Jlorapudmuyeckas GpyHKIuUS, €€ CBOCTBA U rpaduK.

[IpeoOpazoBanus rpauKOB: MapaLIeNbHbIN MEPEHOC, CHMMETPHS
OTHOCUTENBHO OCel KOOPIWHAT U CUMMEMpUs OMHOCUMENbHO HAYANA
koopounam, cummempus. omnocumensho npsmou Y = X, pacmsxcenue

u colcamue 800J1b 0cell KOOPOUHAM.

HAYAJIA MATEMATHYECKOI'O AHAJIU3A
(20 gac)

Honamue o npedene nociedosamenvrocmu. Cywecmeosanue npe-
0ena MOHOMOHHOU 02paHUYeH Ol nociedosamenviocmu. JlnHa oKpyx-
HOCTH M IUIOLIaJb Kpyra Kak IpeAeiibl I0CIeq0BaTeNbHOCTEN. beckoneu-
HO yOBIBaIOIIasi TEOMETPUYECKAs IIPOrPECCUs U €€ CyMMa.

THonamue o nenpepwvignocmu QyHxyuL.

[TonsiTie 0 mpou3BoAHONW (YHKIWHU, (PUBNUECKUH M TeoMeTpuye-
CKUH CMBICI MTPOU3BOJHON. YpaBHEHHE KacaTelbHOW K rpaduky (yHK-
uu. I[IpousBoaHbIe CyMMBI, pa3HOCTH, IPOU3BEACHHUS, YacTHOTO. [Ipous-
BOJIHBIE OCHOBHBIX 3JIEMEHTApHBIX (yHKUUH. [IprMeHeHre pOU3BOAHOM
K MCCJICIOBAaHHIO (DYHKIUH U MOCTPOSHUIO rpaUKOB. /Ipouszeoonsie 06-
PamuoU YHKYUY U KOMROUYUY OAHHOU PYHKYUU C TUHEUHOU.

Tlonamue 06 onpedenennom ummezpaie Kak NAOWAOU KPUBOIU-
netinou mpaneyuu. IlepBoodpaszuas. ®opmyna Hetorona-JIetiOHua.

ITpumepsl KMCHONB30BAaHHUS MPOU3BOJHON JUISI HAXOXKICHUS Hau-
JYYIIero pemeHus B NPUKIAAHBIX, B TOM YHCJIE€ COLUAIBHO-
9KOHOMHUECKHX, 3aJadax. HaxoxxaeHne ckopocTH Ui mpoliecca, 3aJaH-
Horo Qopmynoli wiam rpadukom. [Ipumepsl MpUMEHEHUS WHTErpaia B
¢dusuke u reomerpun. Bropas nmpousBoaHas U ee GPU3NUECKUI CMBICIL.

YPABHEHUS N HEPABEHCTBA
(40 gac)

Pemenune panvoHANBHBIX, ITOKa3aTEIbHBIX, JOTAPUPMUIECKHX
YpaBHEHMI U HEPABEHCTB. PelieHrne nppalmoHaibHbIX U TPUTOHOMETPH-
YECKUX YPaBHEHM.

OCHOBHBIE MPHUEMBI PELICHUSI CUCTEM YpPaBHEHWM: MOJCTAHOBKA,
anredpanvecKkoe CIIOKeHHE, BBEJICHNE HOBBIX NepEeMEHHbBIX. PaBHOCHIB-
HOCTb YpaBHEHMI, HEpABEHCTB, CUCTEM. PellleHre MpoCTEeUIINX CUCTEM
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YPaBHEHUI ¢ JByMsI HEU3BECTHBIMU. PellleHne cucTeM HEpaBEHCTB C OJ-
HOU MIEPEMEHHOM.

Hcnonws3oBaHue CBOMCTB U rpadukoB (YHKIMA MPH PEHICHUH
ypaBHEHUI W HepaBeHCTB. MeTon nHTepBajoB. M300paxxeHne Ha KOOp-
JWHATHOHN IUIOCKOCTU MHOXECTBA PEIICHUNA YpaBHEHUN U HEPABEHCTB C
JIBYMSI IEPEMEHHBIMU U UX CUCTEM.

IIpuMeHeHrEe MAaTeMaTUYECKUX METOMIOB ISl PELICHUsl COAEpXka-
TENBHBIX 33]1a4 W3 Pa3IMYHBIX 00JacTel HAyKHW W TpakTuku. VHTeprpe-
Talus pe3ysbTara, y4eT PeaIbHbIX OIPaHUYEHU.

SJIEMEHTbBI KOMBUHATOPUKH, CTATUCTUKH
N TEOPUU BEPOSITHOCTEU
(20 gac)

TabnuyHoe u rpaduyueckoe NPEACTaBICHUE NaHHBIX. YHuciosvie
Xapaxmepucmuxu pso008 OaHHbIX.

ITooyepeaHbIi U OJHOBPEMEHHBIN BHIOOP HECKOJIBKHX 3JICMEHTOB
W3 KOHEYHOr0 MHOKecTBa. DOpMyIbl 4Kcia NEPECTAHOBOK, COUYETAHUM,
pasmerniennii. Permenne komOnHaTOpHBIX 3ama4. Gopmyna 6uHOMa HEFO-
ToHa. CBOCTBa OMHOMHAIBHBIX K03 ¢unmenToB. Tpeyronsauk [lacka-
T8l

OneMeHTapHble M CIOXHbIE coObITHA. PaccMoTpeHue ciydaeB U
BEPOSITHOCTh CYMMBI HECOBMECTHBIX COOBITHH, BEPOSITHOCTH MPOTHBOIIO-
JOXKHOTO cOoObITUS. [lonamue o me3agucumocmu cobvimuil. Bepoam-
HOCMb U CMAMUCIMUYECKds 4acmoma nacmynienus coovimus. Perienue
MPAKTUYECKUX 33/1a4 C IPUMEHEHHEM BEPOATHOCTHBIX METO/OB.

I'EOMETPUs
(100 4ac)

I[IpsiMble U TIOCKOCTH B MpocTpaHcTBe, OCHOBHBIC MOHSTHS
CcTepeoMeTpHH (TOUKa, MpsAMasi, III0CKOCTh, TPOCTPAHCTRO).

[Mepecekaronuecs, napamieibHbIe W CKPEIIUBAIOIIUECS TPSMBIC.
Yroa Mexay npsMbeIMH B TIpocTpaHcTBe. [lepneHuKyIspHOCTh TPSIMBIX.
[MapamienbHOCTh U NMEPICHAMKYIIIPHOCTD MPSAMOM M TUIOCKOCTH, HPU3HA-
KM H cBoiicTBa. Teopema o Tpex mneprieHauKyspax. [lepneHaukynsap u
HAKJIOHHAs. YTOJ MEXKAY MPSIMOM U TUIOCKOCTBIO.

[NapannensHOCTh TIOCKOCTEH, MEePIEeHANKYISPHOCTh TUIOCKOCTEMH,
MIPU3HAKN W CBOWCTBA. /[8YepaHMblUL V2O, JUHEUHbIU Y20l 08YCPAHHO20
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yena.
PaccTtosHust OT TOYKHU N0 IJIOCKOCTH. PaccTosiHue OT mpsmMoi 1o
mwiockocTu. PaccrosiHue Mexay mNapallieiabHBIMU IUIOCKOCTSIMH. Pac-
CMOsAHUE MeXCOY CKPeUUBAIOWUMUC NPAMBIMU.
ITapamrensHOE MPOSKTHPOBAHUE. [11014adb OPMO2OHATLHOU NPO-
exyuu MHO20y201bHUKA. VI300paxkeHue MPOCTPaHCTBEHHBIX QUTYD.

Mmuororpannuku. Bepmmnael, pebpa, TpaHr MHOTOTpaHHHKA. Pas3-
sepmra. Muozozpannvie yenvi. Buinyknvie mnozcocpannuku. Teopema Jii-
nepa.

[lpusma, ee ocHOBaHUs, OOKOBBIE peOpa, BhICOTA, OOKOBas IIO-
BEpXHOCTb. [Ipsmast u naxronnas npusma. [paBuibHas npusma. [lapai-
nenenunen. Kyo.

IMupamuna, ee ocHoBaHHMEe, OOKOBBIE peOpa, BbICOTA, OOKOBas IO-
BepXHOCTbh. TpeyrosnpHas nupamuaa. [IpaBuibHas mupamuna. Yceuennas
nupamuoa.

Cummerpun B KyOe, B TapajuleieIUIeNle, 8 npusme U nupamuoe.
Honsamue o cummempuu 8 npocmpancmee (YeHmpaibHas, 0cedas, 3ep-
kanvhas). [pumepvl cummempuii 8 OKpyscaiowem mupe.

Ceuenus Ky0a, IpU3MBbI, TUPAMUJIBL.

[IpencrarneHre 0 MPaBWIBLHBIX MHOTOIPAHHUKAX (TETpas’ip, KyoO,
OKTa3/1p, MOJCKASP ¥ UKOCAIIP).

Tesa u noBepxHocTH Bpauenus. Llunuaap u koHyc. Yceuennwiil
konyc. OCHOBaHHWE, BBICOTA, OOKOBas MOBEPXHOCTh, O0Opasyrolias, pas-
BepTKa. Ocegble ceueHus: U ceueHusi napaiebHble OCHOBAHUIO.

[Tap u chepa, UX ceUeHUs, KacamenbHasl NIOCKOCMb K chepe.

O0beMBI TeJI U MJIONIATH UX MOBEPXHOCTE. [lonsmue 06 0Ove-
me mena. Omuouienue 06vemos noOOOHbIX Mel.

®dopmynel  00beMa Ky0a, MPSIMOYTOJBHOTO TapaylieenumeNna,
npu3Mbl, HuIuHApa. PopMysel 00beMa HpaMuIbl 1 KoHyca. DopmyIibl
TUIOIIAIA MOBEPXHOCTEH HIJIUHAPa U KoHyca. DopmyJisl o0beMa Iapa u
TUTOMIAIN CQEpHI.

Koopaunatsl U BeKTOpBI. J[eKapTOBBI KOOPIWHATH B TIPOCTPaH-
ctBe. DopMyIia pacCTOSIHUS MEXIY JIBYMS TOYKaMH. Y paBHEHUS chepbl
u napockocmu. Qopmyna paccmosiHusi Om mo4ku 00 HIOCKOCMU.

Bekrtopsl. Moayns BekTopa. PaBeHcTBO BekTOpOB. ClOXKEHUE BEK-
TOPOB M YMHOKE€HHE BEKTOPA HA YUCIO. YTOJI Mexay BekTopamu. Koop-
IHATH BekTopa. CkajspHOe Mpom3BeAcHHEe BeKTOpoB. KosmmHeapHbIE
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BEKTOpHI. PaznokeHune BeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpPaM.
Kommnanapusie BekTOphl. Pa3ioxkeHue mo TpeM HEKOMIUIAHAPHBIM BEK-
TOpam.

Pe3epB cBoboaHOT0 yuedoHoro Bpemenu — 30 4acos.

TPEBOBAHUA K YPOBHIO
HHOAT'OTOBKH BBIITYCKHUKOB

B pesynvmame usyuenus mamemamuxu Ha 06a3080M ypoeHe
YUEHUK 00J1)CeH

3HATH/IIOHUMATH

L] 3HAYCHUC MaTeMaTH‘ICCKOIZ HayKI/I JUISL peHICHI/IH 3aJa4, BO3HH-
KaIOIUX B TEOPUHU U MPAKTUKE; MIUPOTY U B TO K€ BPEMs OIPAHU-
YCHHOCTHb HpI/IMCHeHI/IH MaTeMaTHYCCKNUX METOA0B K aHaJII/I3y u UC-
CJICJIOBAHUIO MPOIIECCOB U SIBIICHUI B MIPUPO/IC U OOIIECTBE;

. 3HAYCHUE MPAKTUKU U BOIPOCOB, BOZHHUKAIOIIMX B CAMOW MaTeMa-
TUKE 17151 (GOPMHUPOBAHUS M PA3BUTHSI MATEMATUYCCKOW HAYKH, HC-
TOpI/IIO paSBI/ITI/IH IOHATHA YHCJIa, CO3AaHUA MATCMAaTHUYCCKOI'O
aHaln3a, BO3HUKHOBCHHS U Pa3BUTHUS TCOMETPUH;

o YHHUBEPCAIbHBIA XapaKTep 3aKOHOB JIOTMKH MaTeMaTHYEeCKHUX pac-
CYXJIEHHUH, UX NPUMEHHMOCTh BO BCEX OOIACTIX YeOBEYECKOMH
JIeSTeIbHOCTH;

o BEPOSATHOCTHBIM XapaKTep Pa3INYHbIX NMPOLIECCOB OKPY’KAIOIIETO
MUDA;

AJITEBPA
yMeTh
o BBITIOJTHATE apu(pMETHUECKHE JEHCTBUS, coueTas yCTHBIC U THCh-

MCHHBLIC TMPUEMBEI, IPUMEHCHNUE BBIYHUCIIHNTCIIBHBIX yCTpOfICTB; Ha-
XOAUTH 3HAYUCHUS KOPHA HaTypaJIBHOﬁ CTCIICHU, CTCIICHU C pallnoO-
HaJIbHBIM I10Ka3aTCJICM, HOFaqu)Ma, HCIOJIB3Y: IPpU HCO6XOZ[I/IMO-

1 o
[Tomumo YKa3aHHbIX B TaHHOM pa3/J€Ji€ 3HaHUU, B TpeGOBaHHﬂ K YPOBHIO IIOATOTOBKH
BKJIIOYAKOTCS TAKXE 3HAHUS, HCO6XOJII/IMI)IB JJI1 OCBOCHUA NIEPCUUCIICHHBIX HHMXKE yMeHHﬁ
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CTH BBIYHCIIMTENBHBIE YCTPONUCTBA; MOJIB30BAThCS OIICHKOW U TPHU-
KHJIKOH TPU MPAKTUYCCKUX pacyeTrax;

MPOBOJIUTH 110 M3BECTHHIM (hOpMyJiaM M TpaBHJaM TpeoOpa3oBa-
HUsl OYKBEHHBIX BBIPAKCHHUM, BKIIOUYAIOIIMX CTEIICHH, PaIUKaJIbI,
norapu(MbI ¥ TPUTOHOMETPUIECKHE (HyHKITHH;

BBIYUCIISITh 3HAYCHUSI YHCIOBBIX W OYKBEHHBIX BBIPAKEHUH, OCY-
HIECTRIISAS HEOOXOMMbIE TIOJICTAHOBKH U TPe0OPa30BaHHS;

HCMO0Jb30BATH NPUOOPETEHHbIE 3HAHUA U YMEHUS B IPAKTHYe-
CKOH JeAATeJIbHOCTH U MOBCEAHEBHOM *KMU3HM 1A

NPaKTUYECKUX pacdeToB Mo (opmyiamM, BKIOYas QOpPMYIbI, CO-
JepKallie CTENCHU, PaluKallbl, JIorapupMbl H TPUTOHOMETPUYE-
cKkue (QyHKIHMH, HCIIONb3Ys MPU HEOOXOIUMOCTH CIPAaBOYHbBIC Ma-
TEpUaIbl U MPOCTEHUIINE BEIYUCIUTEIIBHBIE YCTPONUCTBA;

OYHKIUU U TPAOUKHU

yMeTh

OIIpeAeNATh 3HaYeHHWEe (QYHKIWU 1O 3HAYCHUIO apryMeHTa Iph
Pa3IMYHBIX CIIOCO0aX 3aMaHus (PYHKITUH;

CTpOUTH rpauKu U3YUCHHBIX (yHKIINH;

OMHCHIBATh MO TPadUKy U 6 NPOCMeiuux cryuasx no gopmyne
TIOBEJICHUE U CBOWCTBA (PYHKIMIA, HAXOIUTH 10 TpaduKy GyHKIUH
HanOOJbIINE ¥ HANMEHBIITNE 3HAYCHUS,

pelaTh ypaBHEHUsI, IPOCTEHIINE CHCTEMBI yPaBHEHHH, HCIIOIB3YS
ceoticmea @yukyuil U uX rpaduKoB;

HCIO0JIB30BaTh npnoﬁpeTeHHHe 3HAHUA U YMCHHUS B IIPaKTHY€-
CKoii ACATCJIbHOCTH U HOBceHHeBHOﬁ JKU3HMH I

OTIMCAaHMs ¢ IOMOIIBIO (PYHKIUI pa3IMYHBIX 3aBUCUMOCTEH, Mpe-
CTaBJICHHS UX Tpaduyecku, HHTEPIPETAINN TPa(QUKOB;

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

yMeThb

TpeboBanusl, BbI/ICICHHBIE KyPCHBOM, HE TIPUMEHSIOTCS ITPU KOHTPOJIE YPOBHS MO/
TOTOBKH BBIMTYCKHUKOB NPOQUIBHBIX KJIACCOB T'yMaHUTAPHON HANPABICHHOCTH.
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BBIYHCIIATH TIPOM3BOHBIC U NEp800OpasHbie HEMEHTAPHBIX (PyHK-
Wi, NCTIONB3YSl CIIPAaBOYHBIE MAaTEPHAJIbI;

UCCIIEIOBATh B MPOCTEHIINX CiIydasX (pyHKIMKA HA MOHOTOHHOCTS,
HaXOJIUTh HauOOJbIINE 1 HAaMMEHbIINE 3HAaUYeHUs QYHKUUH, CTpo-
UTb Tpa()UKu MHOTOUJIEHOB U NPOCMENUX PAYUOHANLHBIX (DYHK-
yuil C UCTIONB30BaHNEM arlapaTa MaTeMaTHIEeCKOTO aHAJIN3a;
BbIYUCTAMD 8 NPOCMEUWUX CLYHAAX NAOWAOU C UCNONb308AHUEM
nepeooopazHoU;

HCMO0Jb30BATH NPUOOPETEHHbIE 3HAHUA U YMEHUS B IPAKTHYe-
CKOI1 1eITeJIbHOCTH M MTOBCEAHEBHOM KN3HH JJI:

pelIeHus MPUKIATHBIX 3329, B TOM YHUCIIE COI[UAIbHO-OKOHOMU-
YeCKUX U (PM3NYECKUX, Ha HaNOOJbIIINE U HANMEHBIINE 3HAYCHUS,
Ha HAXO0XJCHUE CKOPOCTH U YCKOPEHMSI;

YPABHEHUSA U HEPABEHCTBA

yMeThb

pelmiath palnuoOHANbHBIE, IOKa3aTeJbHbIE W JIOTapUPMHUYECKHE
YPaBHEHUS U HEPABEHCTBA, Npocmenuiue uppayuorHaibHble U mpu-
20HOMempuuecKue ypasHeHus, Ux CUucmembt,

COCTaBJISITh YPABHEHUS U HEPAGEHCNEA TIO YCIIOBUIO 3a1a4u;
MCIIOJIb30BaTh Ul NPUOJIKEHHOTO pEIleHUs YpaBHEHUH M Hepa-
BEHCTB IpaMuecKUii METO;

n300paxkaTb Ha KOOPAMHATHON IUIOCKOCTH MHOXKECTBA PELICHUIN
NPOCTEHIINX YPAaBHEHUH U X CUCTEM;

HCMOJb30BATH MPUOOPETEHHbIE 3HAHUSA U YMEHUS B MpaKTHYe-
CKOIi 1eITeJJbHOCTH M MTOBCEAHEBHOM KN3HHU I

MMOCTPOCHUSI M HCCIENOBAaHHUS MPOCTEHIINX MaTeMaTHYECKUX MO-
JIeneH;

SJIEMEHTBI KOMBUHATOPUKU, CTATUCTUKU U
TEOPUU BEPOSITHOCTEM

yMeThb
pemarp npocTenime KOMOMHATOPHBIE 3a7aul METOJIOM Iiepedopa,
a TaKkXKe C MCIOJIb30BAHUEM U3BECTHBIX (OPMYIT;
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BBIUMCIISITh B IPOCTEHUIINX CIIyYasx BEPOSITHOCTH COOBITHIA Ha OcC-
HOBE IT0/ICYETAa YHCIIa HCXOJIOB;

HCI0JIL30BATH MPHOOPETEHHBbIE 3HAHUS U YMEHHA B MPaKTHYe-
CKO¥i IesiITeIbHOCTH Y TIOBCETHEBHOM KU3HU JJIS:

aHalM3a peabHbIX YHCIOBBIX JIAHHBIX, MPEJICTABICHHBIX B BHJIC
IrarpaMm, rpaduKos;

aHanmm3a HHGOPMAIIUU CTATUCTHYECKOTO XapaKTepa;

I'EOMETPUA

yMeThb
pacno3HaBaTh Ha YepTEeXKax W MOJEINSAX MPOCTPAHCTBEHHBIE (op-
MBI; COOTHOCHUTBH TPEXMEpHBIE OOBEKTHI C MX ONHCAHHSAMH, H30-
OpaXeHHUSIMU;

OTMKCHIBATh B3aMMHOE PACIIONIOKEHHE MPSMBIX M IDIOCKOCTEH B
MPOCTPAHCTBE, APSYMEHMUPOBAMb CE0U CYHCOEHUsL 00 SMOM pac-
NONOJHCEHUU,

AQHAIM3UPOBATH B MPOCTEHUIINX CIIydasX B3aUMHOE PACIIONOKEHHE
00BEKTOB B ITPOCTPAHCTBE;

n300pakaTh OCHOBHBIC MHOTOTPaHHHKH M KPYTJIbIE TENa; BBIMOJ-
HSTH YEPTEKH 10 YCIOBUAM 3a]1a4;

cmpoums npocmetiuiue cevenus Kyoa, npusmbl, RUPAMuobL,
pemarp IUIAaHUMETPHYECKHE M TPOCTEHIINE CTepeoMeTpHUYEecKHe
3aJ]auyil Ha HAXOXJEHHE T'eOMETPUYECKUX BEIUYWH (JUIMH, YTIIOB,
IJI0MAAeH, 00bEMOB);

UCIIOJIb30BaTh TPH PEIICHUH CTEPEOMETPHUYECKUX 3a/ad IIaHU-
MeTpHuecKue (HaKkThl U METOBI;

MPOBOJIMTS JI0OKa3aTeIbHbIC PACCYXKICHHS B XO/I€ pellIeHHs 3ajay;

HCMO0Jb30BATH MPUOOPETEHHbIE 3HAHUA U YMEHUS B MPaAKTHYe-
CKOIi 1eITeJJbHOCTH M MIOBCEAHEBHOM KN3HHU I

WCCIIEIOBAHUS (MOJEITUPOBAHsI) HECIOKHBIX IMPAKTHYECKUX CH-
Tyanuii Ha OCHOBE M3YYEHHBIX ()OPMYI B CBOMCTB (puryp;
BBIYHCIICHUS OOBEMOB M ILIOMIAJEH TMOBEPXHOCTEH MPOCTPAHCT-
BCHHBIX TECJI HpI/I peH_IeHI/II/I HpaKTI/IT-IeCKI/IX 3aJa4, I/ICHOHB3y51 HpI/I
HEOOXOMMOCTH CITPABOYHHUKH M BEIYMCIIUTEIBHBIE YCTPOUCTBA.
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