NMPUMEPHASA MPOrPAMMA CPEHEIO (TOJTHOIO) OBLLIEMO OBPA3OBAHUA
MO MATEMATUKE

BA30OBbI YPOBEHD

HOACHUTEJIBHAS 3AIIMCKA

CraTyc 10KyMeHTa

[IpumepHas mporpaMMa TO MaTeMaTHKE COCTaBJICHAa Ha OCHOBE
(hemepanbHOTO KOMITOHEHTa TOCYAapCTBEHHOTO CTaHAApTa CpPETHETro
(moHOTrO0) 001IIET0 00pa3oBaHMsI Ha 0a30BOM YPOBHE.

[IpumepHas mporpaMMa KOHKPETHU3HUPYET COAEp)KaHWE IMpeaMeT-
HBIX T€M 00pa30BaTENBHOTO CTaHJApTa M JaeT MPHUMEpPHOe pacIperene-
HUE yU4eOHBIX YacOB IO pa3ienaM Kypca.

[IpumepHas nporpaMMa BBITIOJHSET IBE OCHOBHBIC ()YHKITHH:

Hugpopmayuonno-memoouueckaa HyHKIVS TO3BOJISAET BCEM yda-
CTHUKaM 00pa30BaTeNILHOTO MpoIecca MOMYUYUTh MpEACTaBICHHE O lie-
JSX, COJIePIKaHUM, oOIIel cTpareruu 00ydeHUs, BOCIIUTAHUS U Pa3BUTHUS
YYaIIuXcsl CpeACcTBaMU JAHHOTO Y4eOHOTO IpeIMeTa.

Opzanuzayuonno-nnanupyrouwjas (QyHKIUS —peIycMaTpUBaeT
BEIJICTICHUE ITAlOB 00YUYEHUS, CTPYKTYpPHPOBAHUE YUEOHOr0 MaTepuaia,
OMPE/ICTICHUE €r0 KOJMYSCTBCHHBIX M KAaUYEeCTBCHHBIX XapaKTEPUCTHK Ha
KKIOM M3 JTaloB, B TOM YHWCIE IS COAEPIKATEIHHOTO HAIIOJHEHUS
HpOMe)KYTOqHOfI aTTCCTAllMU yHallluxcs.

[IpumepHas mporpaMMa SIBISICTCS OPUEHTHPOM JUISI COCTaBJICHHS
ABTOPCKUX yYEOHBIX MporpaMM M y4eOHHKOB. OHa Ompe/enseT HHBapH-
aHTHYIO (00s3aTeNbHYI0) 9acTh yIeOHOTO Kypca, 3a MpeaeIaMi KOTOPOTo
0CTaeTcsi BO3MOXXHOCTh aBTOPCKOT'O BBIOOpA BapHaTHBHOH COCTAaBIISIO-
e copepkanust oopasoBanus. [Ipy 3TOM aBTOPBI y4eOHBIX MIPOTPaMM U
Y4eOHIKOB MOTYT TIPEIIOKUTh COOCTBEHHBIN MOAXO] B YaCTH CTPYKTY-
pUpOBaHUS Y4YeOHOTO Marepualna, ONPEACICHUs IOCIeI0BATEIbHOCTH
M3YYCHHUS 3TOTO MaTepuaia, a Takke MyTeld (OPMHUpPOBAHHS CUCTEMBI
3HAaHWH, YMEHUI M CIIOCOOOB NEATENBHOCTH, Pa3BUTHS M COIMATU3AIIIN
yugamuxcsi. TeM caMbIM NpHMEpHas IporpamMma COJCHCTBYET COXpaHe-
HUIO €IMHOT0 00pa3oBaTENILHOTO MPOCTPAHCTBA, HE CKOBBIBas TBOpYE-
CKOM WHUIMATHBBI yYWTENeH W aBTOPOB yYEOHHKOB W IPENOCTaBISET
IIMPOKHE BO3MOXKHOCTH JUTSI PeaH3allii Pa3lTUYHBIX TOIAXOMOB K TIO-
CTPOEHHIO y4eOHOT0 Kypca.



CTpyKTypa 10KyMeHTAa

[IpumepHas mporpaMma BKIIOUAET TPH Pa3liena: HOACHUMETAbHYIO
3anUCKY; O0CHO8HOE codepicanue C TIPUMEPHBIM paclpeesieHueM y4eo-
HBIX 4acoB I10 pa3/ielaM Kypca; mpedoeanus K ypOBHIO IOATOTOBKH BBI-
ITyCKHUKOB.

OO0miast xapakTepucTHKA y4e0HOT0 MpeaMeTa

[Ipn m3yueHnm Kypca MaTeMaTWKH Ha 0a30BOM ypOBHE IPOJOJI-
JKAIOTCSl M TIOJNIYYal0T Pa3BUTHE COAEpIKaTelIbHBIE JIMHUHU: «Aj1zedpay,
«@ynkuyuuy, «Ypasnenusa u nepagencmearn, «l eomempunyn, «Inemen-
mbl KOMOUHAMOPUKU, MEoPpUU 8EPOAMHOCEIl, CIAMUCMUKU U J102U-
ku», BBOauTcs nuaus «Hauana mamemamuueckozo ananuza». B pam-
KaX YKa3aHHBIX COACPKATEIBHBIX TUHUN PEIIaloTCs CISAYIONINE 3a1auu:

CHUCTEMaTH3allus CBEJICHUN O YHCIaX; U3yuYeHHWE HOBBIX BHIOB UH-
CJIOBBIX BBIpXKEHUH M (OPMYII; COBEpIIICHCTBOBAHHE MPAKTHYECKUX Ha-
BBIKOB M BBIYMCIIUTENBHON KyJIbTYpHI, PacUIMpEeHHe M COBEPIIEHCTBOBA-
HHUE anredpandeckoro ammapara, cOpMHUPOBaHHOTO B OCHOBHOM WIKOJIE,
U €ro MpUMEHEHUE K PEHICHUI0 MAaTeMaTUYCCKUX U HEMaTEeMaTHUYEeCKHX
3a/ad;

pacIIupeHue W CHCTEMaTH3alis OONIMX CBEACHHH O (YHKIIHSX,
MOTIOJTHEHUE KJIacca M3y4aeMbIX (DYHKIUH, MIUTFOCTpAIus MUPOTHI PU-
MeHeHUs PYHKIWH 71 ONMUCAaHHS U U3yYeHUs peaNbHbBIX 3aBUCUMOCTEH;

M3yYeHHE CBOWCTB NMPOCTPAHCTBEHHBIX TeJ, (hOPMHUPOBAHUE yMe-
HUS IPUMEHSTH MOTYYCHHBIC 3HAHUS JUIsI pEIICHUS MPaKTHUECKUX 3a/1a4;

pa3BUTHE TPEICTABIECHUI O BEPOSTHOCTHO-CTATUCTHYECKUX 3aKO-
HOMEPHOCTSIX B OKPY’KaloIleM MHUpPE, COBEPIICHCTBOBAHUE HWHTEIIIEKTY-
AJIBHBIX U PCUCBBIX YMeHI/Iﬁ IIyTEM o6orau1eH1/1${ MaAaTEMATUYCCKOI'O SA3bI-
Ka, Pa3BUTHSI IOTUYECKOTO MBIIIJICHUS;

3HAKOMCTBO C OCHOBHBIMH HJIEIMH W METOJaMU MaTeMaTHIECKOTO
aHaIM3a.

Hean
M3ydeHnne MaTeMaTHKU B CTapIIeH IIKoJie Ha 0a30BOM YPOBHE Ha-
MIPaBIJIEHO HA JOCTHKEHHE CIEeIyIOIINX LeTei:
e ¢opMupoBaHue NMpeacTaBJIeHUl 0 MaTeMaTHKE KaK yHUBEpCalb-
HOM $3bIKE€ HaYKH, CPEJCTBE MOJICIUPOBAHUS SBJICHUN U MTPOIECCOB,
00 mesx U MeToJax MaTeMaTHKH;
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e pa3BUTHeE JIOTUYECKOTO MBIIUICHUS, TMPOCTPAHCTBEHHOTO BOOOpa-
JKEHUS, AITOPUTMUYECKON KYyJIBTYpbl, KpUTUYHOCTH MBILUICHHUS Ha
YpOBHE, HEOOXOIUMOM [T OOYYCHUS B BBICIIICH IIKOJIE IO COOTBET-
CTBYIOIIEH CHEIMaNTbHOCTH, B Oyaymiedt mpodeccHOHANBHONW [Tes-
TEJNBHOCTH;

® OBJIAJICHHE MATEMATHYECKUMH 3HAHUAMU H YMEHMAMH, HE00XO-
JUMBIMU B TIOBCEAHEBHOMN XKU3HU, JIJIS U3YYCHUS MIKOJILHBIX €CTECT-
BEHHOHAYYHBIX JUCHUILUINH Ha 0a30BOM YPOBHE, ISl TIOIYYESHUS 00-
pa3oBaHHs B 00JIACTAX, HE TPeOYIOMMX YIIIyOJICHHONH MaTeMaTHie-
CKOM IOATOTOBKH;

e BOCIHTAHHE CPCJCTBAMU MAaTEMATHKH KYJBTYpPhl JHYHOCTH: OTHO-
[IeHHS K MaTeMaTHKe KaK YacTH OOIIedeoBeYeCKOW KYJIBTYPHI:
3HAKOMCTBO C MCTOpPHEH pa3BUTHS MaTeMaTHKH, DBOJIOIHEH MaTe-
MAaTHUYCCKUX I/II{CfI, IIOHUMAaHHUA 3HAYUMOCTH MaTECMaTHUKU JIs1 06me-
CTBEHHOT'O TIpoTrpecca.

MecTo mpeaMeTa B 6a3MCHOM y4eOHOM IJIaHe

Cornacao @enepanbHOMY 0a3UCHOMY Y4eOHOMY IUIAHY st 0Opa-
30BaTeNBHEIX yupexaennin Poccuiickoit denepannu st 00s3aTeIbHOTO
M3Y4YEeHHS MaTeMaTUK{ Ha dTarle OCHOBHOTO OOIIEero oOpa3oBaHUS OTBO-
nutcsi He MeHee 280 yacoB w3 pacuera 4 uaca B Henemo. Ilpu stom
MIpenoaraeTcs MoCTpoeHNe Kypca B (hopMe TOCIeIOBaTeTbHOCTH TeMa-
THYECKUX OJIOKOB C UYepelIOBaHWEM MaTephajga 1o airedpe, aHaIu3y,
JTUCKPETHOW MaTeMaTHUKe, TEOMETPHHU.

[IpumepHas nporpamMmMa paccuntaHa Ha 280 y4eOHBIX uyacos. Ilpu
9TOM B HEW TPEIyCMOTPEH pe3epB CBOOOJHOTO Y4eOHOTO BPEMEHU B
o0peme 30 y4eOHBIX YacoB ISl pealn3aliy aBTOPCKUX TOIXO/OB, HC-
MOJIL30BaHUs Pa3HOOOPa3HBIX (POpPM OpraHM3anuu y4eOHOTO mpoliecca,
BHEJIPEHUSI COBPEMEHHBIX METOJIOB OOYUEHUS W MeJarorniecKux TeXHO-
JIOTH.

OO0uieyuyeOHbIEe YMEHH, HABBIKH U CIIOCOOBI 1€ATEILHOCTH

B xome ocBoeHHs COIepKaHHUS MaTEMaTHIECKOTO OOpa3OBaHMS
yJamuyecss OBIAJEBAIOT Pa3HOOOpPa3HBIMU CIOCOOAME  JCSTEILHOCTH,
MIPUOOPETAIOT U COBEPIICHCTBYIOT OIIBIT:

MOCTPOEHUS M UCCIIEAOBAaHUS MaTeMaTHUECKUX MOJIENeH AJIsl OIu-
CaHUs W PeUIeHUs MPUKIAIHBIX 3a/1a4, 3a71a9 U3 CMEKHBIX TUCITUATIINH;

BBITIOJIHEHUS U CAMOCTOSTEIFHOTO COCTABIICHUS allTOPUTMHUYECKUX
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MPEIMUCAaHU 1 UHCTPYKIMM HA MAaTEMaTHYCCKOM MaTepHae; BBIOIHE-
HUS PAcUeTOB MPAKTHUYECKOTO XapaKTepa; UCIOJIb30BAHUS MaTeMaTh4ie-
CKHX (OpPMYNT W CaMOCTOSITEILHOTO COCTaBJICHHsS (OpMyT Ha OCHOBE
0000IIICHNS YACTHBIX CITy4aeB U KCIICPUMEHTA;

CaMOCTOSITeILHON PabOTHI ¢ UCTOYHUKAMK HHQOpMaIuu, 000011e-
HUS ¥ CHCTEMATH3aIlNH MTOTy9eHHOW WH(OPMAIINH, MHTETPHPOBAHUS €€ B
JIMYHBIA OIIBIT;

MPOBEACHUS JIOKA3aTEIbHBIX PACCYXKIACHUH, JIOTHYECKOT0 000CHO-
BaHUS BBIBOJIOB, PAa3IMYCHHS JOKA3aHHBIX W HEOKa3aHHBIX YTBEPIKIEC-
HHHW, apTyMEHTHPOBAHHBIX U YMOIIMOHAIHHO YOSIUTEIHHBIX CYKICHHH;

CaMOCTOSATEILHON W KOJUIEKTHBHOM NEATENLHOCTH, BKIIOUCHMS
CBOMX PE3yJIbTATOB B PE3yJbTAaThl PaOOTHI TPYIIIbI, COOTHECEHHE CBOETO
MHEHUS C MHCHHEM JPyTUX YYaCTHUKOB yUYeOHOTO KOJUICKTUBA U MHEHH-
€M aBTOPUTETHBIX UCTOYHHKOB.

PesynbTaTel 00yyeHust

Pesynprarer 00yueHus npencTaBieHsl B TpeOoBaHUSIX K yPOBHIO
MOATOTOBKU M 3aJar0T CUCTEMY HTOI'OBBIX PE3YJILTATOB 06yquH51, KO-
TOPBIX MOJDKHBI JOCTHTaTh BCE yYalluecs, OKaHYHMBAIOLINE OCHOBHYIO
IIKOJTy, ¥ IOCTIKEHHE KOTOPBIX SBISAETCS 00S3aTETFHBIM YCIOBHUEM I10-
JIO)KUTETHFHOM aTTeCTallMK YUYEHHUKA 33 KypC OCHOBHOMU IIKOJBI. DTH Tpe-
O0OBaHMSI CTPYKTYpHPOBAaHBI 10 TPEM KOMIIOHEHTaM: «3HAMb/NOHU-
Mamsvy, KYMempy», KUCHOIb306AMb NPUOOPEMeHHble 3HAHUA U YMEHUSA
6 NPAKMUYECKoil 0eamenbHoCmuU U NO6CeOHe8H ol Hcu3nuy. 1lpn sToM
MoCJIeJHUE JBE KOMIIOHEHTHI MPEACTAaBICHBI OTACIBHO MO KaXIOMY M3
pa3aenoB, coepKaHusl.

OuepueHHBIC CTAHIAPTOM PAMKH CONEP KaHMS M TPEOOBAHHUMA OpH-
CHTUPOBAHLBI HA Pa3BUTUC YUalIUXCA U HE JOJIXKHEBI ITPEIIATCTBOBATL J0C-
TH)KEHHIO 00Jiee BBICOKHX YPOBHEH.

OCHOBHOE COJEPXAHUE
(280 yac)

AJITEBPA
(40 4vac)
KopHau n crenenn. Kopens crenenu #n>1 u ero csoiictBa. Cre-
MeHb C paI[MOHATBHBIM [TOKA3aTeNeM U ee CBONCTBa. [lonamue o cmenenu
¢ Oelicmeumenvioim nokazamenem. CBOHCTBA CTENEHU C IEHUCTBUTEID-
HBIM [TOKA3aTEeIEM.
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Jlorapugm. Jlorapudm uucna. Ocrosnoe nocapugpmuueckoe mo-
arcdecmeso. Jlorapudm npousBeieHUs, YaCTHOTO, CTEIICHU; Hepexo0 K HO-
80MY OCHOGaHUI0. JIeCATUYHBIN U HATYPATLHBIN TOrapU(MBI, YHCIIO €.

IIpeoGpa3oBanuss mNpocTeHIIUX BbIPAKeHUil, BKIIOYAIONTUX
apudmMeTuUecKue omnepalyy, a TaKKe OIepaIiio BO3BEICHUS B CTEIICHb U
oTeparuio Jorapu(MUpOBaHUsI.

OcHoBbl Tpuronomerpuu. CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC
MIPOM3BOJIBHOTO yria. Pagnannas mepa yria. CHHYC, KOCHHYC, TAHT€HC
KoTaHreHc yucia. OCHOBHBIE TPUTOHOMETPHUYECKUE TOXAecTBa. Dopmy-
nel ipuBeneHns. CHHYC, KOCHHYC M TaHT€HC CYMMBI W Pa3HOCTH JIBYX
yrinoB. CHHYC U KOCHHYC TBOMHOTO yria. Qopmyasbl HOJOBUHHO2O Yead.
Ilpeobpazosanus cymmsl mpueconomempuueckux QyHKyuill 8 npoussede-
Hue u npoussedenus 6 cymmy. Buipasicenue mpueconomempuueckux @ymx-
yutl uepe3 mManeeHC NON08UHHO20 apeymenma. llpeoOpazoBaHuUs MpoO-
CTCHIITUX TPUTOHOMETPHUUCCKUX BHIPAKECHUH.

Ilpocmetiwiue mpuzonomempuieckue ypasHeHusi U HepaseHCcmsd.
ApKcuHyc, apKKoOCUHyc, apKmMaH2eHc YUcid.

OYHKIUN
(30 vac)

Oyukuun. O6macTh OmpenesieHuss U MHOXeCTBO 3HadeHuid. I'pa-
¢ux ¢pynkuun. [loctpoenue rpadukoB GyHKUNH, 3aJaHHBIX pa3MUIHBIMA
cnocobamu. CBoiicTBa (PyHKIMHA: MOHOTOHHOCTH, YE€THOCTh M HEYeT-
HOCTb, TIEPUOIUYHOCTD, OTPAaHWYEHHOCTh. [IpoMexXyTKH BO3pacTaHus U
yObIBaHUs, HauOoJbIIee M HaWUMEHbLICE 3HAYCHUS, TOUKU SKCTpEMyMa
(moxanpHOTO MakcuMyMma W MuHUMYyMa). ['padmudeckas nHTEprperanus.
[Ipumeps! GYHKIIMOHANBHBIX 3aBHCHMOCTEH B pEaNbHBIX Iporeccax
SIBIICHHSIX.

Oo0patHast Gyukuus. Obracms onpedeneruss u 0b61acmy 3HAYEHUL
oopamnou ynkyuu. I'paduk oOpaTHON QYHKITHH.

CreneHHast GYHKIMsI C HATYpaJbHBIM [TOKa3aTeyieM, e€ CBOMCTBA U
rpadux.

Bepmuxanvusie u copuzonmanvhvie acumnmomul epaguxos. I pa-
Guxu OpobHO-TUHEUHBbIX YHKYUIL.

Tpuronomerpudeckrue QyHKIMH, HX CBOWCTBAa U TpaduKu; mepHo-
JTUYHOCTH, OCHOBHOM TIEPHUO/T.

ITokazaTenbHass PyHKITHS (3KCIIOHEHTA), €€ CBOWCTBA U TpaduK.
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Jlorapudmudeckas yHKIusI, €€ cBolicTBa U Tpaduk.

[IpeobpazoBanus rpaduKoOB: MapamienbHbII epeHoC, CUMMETPHUS
OTHOCHUTEIIBHO OCEHl KOOPAMHAT U CUMMEMPUS OMHOCUMENTbHO HAYANA
KOOpOUHAM, CUMMEMPUS OMHOCUMenbHo npsamou ) = X, pacmsadicenue

u corcamue 800Jb 0cell KOOPOUHAM.

HAYAJIA MATEMATHUHYECKOI'O AHAJIM3A
(20 yac)

Ionamue o npedene nocnedosamenvrhocmu. Cyujecmeoganue npe-
0e1a MOHOMOHHOU 02paHUieHHol nociedosamenvrocmu. JITuHa OKpy K-
HOCTH M IIJIOIIaAb Kpyra Kak Ipeaeisl nocienoBarenbHocteil. beckoneu-
HO yOBIBaIOIIasi TEOMETPUYECKas IPOrpeccusi U €€ CyMMma.

Tonsmue o nenpepvisHocmu QyHKyuu.

[lonsatne o mpousBoAHON (yHKUMH, QU3NUECKUI U TeoMeTpuye-
CKHI CMBICIT TIPOM3BOTHON. YpaBHEHHE KacaTelbHON K Trpaduky (QyHK-
uuu. [IponsBonHbIe CyMMBI, Pa3HOCTH, MPOU3BeNEHuUs, YacTHOTO. [Ipons-
BOJIHBIE OCHOBHBIX 3JIeMEHTapHbIX (QyHKuui. [IpuMeHeHne npon3BOAHOM
K WCCJIEJIOBaHNIO (DYHKIMHA U TOCTPOCHUIO TpaduKoB. [IpoussodHuvle 00-
pamuotl yHKyuu U KOMNo3uyuu OAHHOU GYHKYUY C TUHEHOU.

Ilonamue 06 onpedeneHHOM unmezpane KaxK NAOWAOU KpUBOIU-
netinotl mpaneyuu. llepBoodpasnas. ®opmyna Hetorona-JleliOHuma.

[Ipumepsl KCHONB30BaHUA IIPOM3BOJHON [UIS HAXOXKICHUS Hau-
JY4IIer0 pelleHus B TNPUKIAJHBIX, B TOM YHCIE COIMAJIbHO-
9KOHOMHUYECKHX, 3a1adax. HaxoxaeHne ckopocTu JuIsl mpolecca, 3aaH-
Horo Qopmynoi uiau rpaduxom. Ilpumepsl MpPUMEHEHUs] WHTErpajia B
¢uzuke u reomerpun. Bropas npousBoaHas u ee HU3MUECKUI CMBICIL.

YPABHEHUS U HEPABEHCTBA
(40 yac)

Pemenne panuoHaNBHBIX, IMOKa3aTENbHBIX, JIOTAPU(PMHUUECKUX
ypaBHEHUI W HEPaBeHCTB. PellieHNe MppalioHaIBHBIX U TPUTOHOMETPH-
YECKUX YpaBHEHUH.

OcHOBHEBIE IMPpUEMbI PEIICHUA CHUCTEM ypaBHeHPIfII IoJCTaHOBKaA,
anreOpanyuecKkoe CII0KCHUE, BBEJICHUE HOBBIX IMEPEMEHHBIX. PaBHOCHIIB-
HOCTH YpaBHEHHIA, HEPABEHCTB, CHCTeM. PelieHne MpOoCTeUINX CHCTEM
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YPAaBHEHUH ¢ JBYMs HEM3BECTHBIMU. PellleHne cuCcTeM HEPaBEHCTB C OJ-
HOH IIEPEMEHHOM.

Hcmonp3oBanne CBOMCTB M TpadukoB (YHKIWHA TPU pPEHICHUH
ypaBHEHUI U HepaBeHCTB. MeToj MHTepBaioB. M300paxeHne Ha KOOp-
JUHATHOHM TJIOCKOCTH MHOXKECTBA pPEIICHWH ypaBHEHHWH M HEPAaBEHCTB C
JOBYMS IIEPEMEHHBIMH U X CUCTEM.

[IpumeHeHne MaTeMaTHUECKUX METOAOB ISl PELICHMS COIepiKa-
TEJBHBIX 3a]a4 W3 Pa3IMYHBIX 00JIacTell HAyKW M MpakTHKu. MHTEpIpe-
TalMs Pe3yJIbTaTa, y4eT pealbHbIX OrpaHUYCHUH.

SJEMEHTHI KOMBUHATOPUKH, CTATUCTUKHT
Y TEOPUU BEPOSITHOCTE
(20 yac)

Tabnuunoe u rpaduyeckoe mMpencTaBieHue HaHHBIX. Yucnosvie
Xapakmepucmuxu psoo8 OaHHbIX.

[ToouepenHblif 1 OAHOBPEMEHHBIN BHIOOP HECKOJIBKUX 3JIEMEHTOB
13 KOHEYHOro MHOxecTBa. DopMyIibl Yucia IepecTaHOBOK, COUETAHUIl,
pa3merenuii. Permenne koMOuHaTOpHBIX 3a1a4. @opmyna 6uHOMa Hefo-
ToHa. CBOlCTBa OMHOMHUANBHBIX KO3 ¢uuneHToB. Tpeyronsauk [lacka-
JIS1.

OneMeHTapHbIE U CIOXHBIE cOObITHA. PaccMoTpeHme ciydaeB u
BEPOSITHOCTh CyMMbI HECOBMECTHBIX COOBITHH, BEPOSTHOCTH MPOTHUBOIIO-
JIOKHOTO CcOOBITUA. [lonamue o Hezasucumocmu cobvimui. Beposm-
HOCMb U CMAMUCIMUYECKds 4acmoma nacmynienus coovimus. Pemenne
MIPaKTUUYECKUX 3a/1a4 ¢ IPUMEHEHHEM BEPOATHOCTHBIX METOMOB.

IT'EOMETPUS
(100 4gac)

[IpsiMble W MIOCKOCTH B MPOCTPaHCTBe. OCHOBHBIC TMOHSTHS
CTEpEOMETpHH (TOYKA, MPSMasi, TIIOCKOCTh, TPOCTPAHCTRO).

Ilepecekaromiuecsi, mapaieNnbHble U CKPEIINBAIONIUECS MPSIMBIE.
Yron Mexay npsMbIMU B IpocTpaHcTBe. [lepneHuKyIapHOCTh IPSIMBIX.
[MapamiensHOCTh U MEPIEHANKYISIPHOCTD MPSIMOM M TUIOCKOCTH, TIPHU3HA-
KU U cBoiicTBa. Teopema o Tpex mepneHauKyispax. [lepneHauKkymisp u
HaKJIOHHAS. YTOJI MEXIY MPSMOH U IIIOCKOCTHIO.

[TapamienbHOCTh TIOCKOCTEN, MEPIeHINKYISPHOCTh TUIOCKOCTEH,
TIPU3HAKN M CBOWCTBA. /[8Y2paHMbLL V2O, JUHEUHbLU Y20l 08YePAHHO20
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yena.
PaccTodnus ot ToukM 10 TIockocTH. PaccTosHue oT mpsMoi 110
IIOCKOCTH. PaccTosHme Mexay mnapauieNbHBIMH IDIOCKOCTSIMH. Pac-
CMOosAHUE MeHCOY CKPEeUUBAIOUWUMUCS NPAMBIMU.
[NapannensHoe mpoeKkTHpoBaHUE. [110Wadb OpmocoHANbLHOU NPO-
exyuy MHo2oy20bHuKa. VI300paXkeHrne mpoCTpaHCTBEHHBIX (QUTYP.

Muororpanauku. Bepmmael, pedpa, TpaHd MHOTOTpaHHHKA. Pas-
sepmra. Muocoepannvie yenvl. Boinykavie muocoepannuuxu. Teopema Iii-
aepa.

Ilpusma, ee ocHoBaHHsA, OOKOBBIE pebpa, BBICOTA, OOKOBas IIO-
BEpXHOCTbh. [IpsiMast u naxknounas npusma. IlpaBunbHas npusma. [lapain-
nenenunen. Kyo.

[Mupamuga, ee ocHOBaHME, OOKOBBIE peOpa, BBICOTA, OOKOBAas TO-
BepXHOCTh. TpeyronpHas nupamuna. [lpaBunbHas nupamuna. Yceuennas
nupamuod.

CumMmMmeTrpun B KyOe, B MapaJuleienuIiesie, 8 npusme u nupamuoe.
Honsamue o cummempuu 6 npocmpancmee (YeHMpAnbHAs, 0Cesds, 3ep-
KkanvHas). [lpumepol cummempuii 8 OKpyxicarouiem mupe.

Ceucnus Ky0a, IPU3MBbI, ITUPAMUIBL.

[IpencraBnenre o MpaBHIBHBIX MHOTOTPAaHHUKAX (TeTpa’ap, KyoO,
OKTadp, AOACKadIP U UKOCASP).

Tesia 1 moBepxHOCTH Bpamenus. LlwinHap u konyc. Yceuennwiii
xonyc. OCHOBaHHWE, BBICOTA, OOKOBas MOBEPXHOCTh, OOpa3yromas, pas-
BepTKa. Ocesvie ceueHus U ceyeHus napaieibHble OCHOBAHUIO.

ap u cdepa, UX ceUeHUs, KacameabHas NIOCKOCHb K cepe.

O0BeMBbI TeJ U MJIOMIATH UX MOBEPXHOCTEH. [lonsamue 06 00ve-
me mena. Omuowerue 00bemo8 n0OOOOHbIX Mmel.

®opmynsl  o0beMa Ky0Oa, NPSIMOYTOJBHOTO Tapaiiesenuesa,
MPU3MBI, IIHTHHIPA. POopMyIsIbl 00beMa MUpaMUIBI U KOHYca. DopMyITbl
IUTOINA/IM MTOBEPXHOCTEH MWIIHHAPA U KoHyca. DopMyIsl 00beMa mapa u
10U Cephl.

KoopaunaTtsl U BeKTOpBI. J[€KapTOBBI KOOPAMWHATH B MPOCTpPaH-
crBe. @opmyna paccTOSHUS MEXIy ABYMS TOUKaMH. YpaBHEHHUs cephl
u nrockocmu. Qopmyna paccmosHus Om MoKy 00 NIOCKOCMU.

BexTopsl. Moayns Bektopa. PaBencTBO BekTopoB. CioXkeHHe Bek-
TOPOB U YMHOXEHHE BEKTOpa Ha YUCIO. YTol Mexay BekTopamu. Koop-
IuHaTHl BekTopa. CkamspHOe mpou3BeaeHHe BekTopos. KomumHeapHble
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BCKTOPEI. Pasnoxxenue BCEKTOpa IO ABYM HCKOJUIMHCAPHBIM BCKTOpPAM.
KommnanapHbie BeKTOpBI. PasiokeHue Mo TpeM HEKOMIUTAHAPHBIM BEK-
TOpaM.

Pe3epB cB000aHOTO YueOHoro Bpemernu — 30 yacos.

TPEBOBAHMUSA K YPOBHIO
HOATI'OTOBKMU BbIIITYCKHHUKOB

B pesynomame usyuenua mamemamuxu Ha 0a3060M YpOGHe
YUEHUK 00J191Cen

3HATH/TIOHUMATH'

° 3HaUeHHEe MaTeMaTHYeCKOM HayKu IJjid pCeIICHUA 3aaa4d, BO3HHU-
KaIOIIMX B TEOPUU U MPAKTUKE; ITUPOTY U B TO KE BpEeMs OTpaHU-
YEHHOCTh MPUMEHEHHUS MaTeMaTHYECKUX METOJIOB K aHAIN3Y U UC-
CJIEIOBAHUIO MPOIIECCOB U SBJICHUN B MIPUPOJIC U OOIIECTBE;

. 3HAUEHWE MPAKTHKU W BOMPOCOB, BO3HUKAIOIINX B CAMON MaTema-
TUKE JUIsl (JOPMUPOBAHUS U PA3BUTHS MAaTEeMAaTUYCCKOW HAYKH; UC-
TOPUIO PA3BUTHUS TOHSTHA YHWCIA, CO3MAHUS MAaTeMaTHYECKOTO
aHaln3a, BOSHUKHOBEHUS U Pa3BUTHSA T€OMETPHUH;

J YHHMBEPCAIbHBIA XapaKTep 3aKOHOB JIOTMKHM MAaTE€MaTH4eCKUX pac-
CY)XIEHHUH, UX MPUMEHHMOCTb BO BCEX OOJACTAX YeIOBEUECKOU
JESITEeNbHOCTH;

J BEPOSITHOCTHBIN XapaKTep Pas3IMYHBIX MPOLECCOB OKPYKAIOLIETO
MHpA;

AJI'EBPA
yMeTh
. BBIMIOJTHATE apu(METHIECKUE ACUCTBHS, COUYETasi YCTHBIC M MHCH-

MEHHBIE NIPUEMBI, TPUMEHEHNE BBIUMCINUTENBHBIX YCTPOMCTB; Ha-
XOJIUTh 3HAYEHUS] KOPHS HATYPAJIBHOM CTENEHU, CTEIIEHU C PALMO-
HaAJIBHBIM TIOKa3aTeneM, JJorapugma, UCIONb3ys MPpU HEOOX0IUMO-

1 .
IToMuMO yKka3aHHBIX B JaHHOM pa3Jielie 3HaHUi, B TpeOOBaHUS K yPOBHIO TOATOTOBKU
BKJIIOYAIOTCS TAKOKE 3HAHUS, HEOOXOANMBIE ISl OCBOCHUS IEPSUHCIICHHBIX HIKE YMEHHI
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CTH BBIUHCIIUTEIbHBIE YCTPOWCTBA; MON30BATHCS OLEHKON U MpH-
KHJKOM NMpH MPpaKTHUECKUX pacdeTax;

NPOBOAMTE IO M3BECTHBIM (OpMyJaM M MpaBuiaM mpeoOpa3oBa-
HUsI OyKBEHHBIX BBIPAXKCHUH, BKIIOYAIOIIMX CTEICHH, PaJWKabl,
norapuMbl ¥ TPUTOHOMETpUYECKUE QYHKIHMN;

BBIUMCIIATh 3HAYCHHS YHMCIIOBBIX M OyKBEHHBIX BBIpaKEHHH, OCy-
HIECTBIISISE HEOOXOAMMBIE TIOACTAaHOBKHU M MPEe0Opa3oBaHuUs;

HCMO0JIb30BATH NMPUOOPETEeHHbIE 3HAHUSI 1 YMEHUSI B IPAKTHYe-
CKOH 1eATeJLHOCTH U MOBCEAHEBHOM *KU3HM I

NPaKTHYECKUX PacdyeToB Mo (opmyiaM, BKIo4ass (GpopMysibl, co-
JepKaliue CTEIEHHU, PaJuKaibl, JorapupMbl U TPUTOHOMETpUYE-
ckve (YHKIUH, UCIONB3Ys P HEOOXOAMMOCTH CIIpaBOYHBIE Ma-
TepHasbl U MPOCTEHIINEe BEIYUCIUTENBHBIE YCTPONUCTBA;

OYHKIUU U TPAOUKHN

yMeTh

OIIpeeNATh 3Ha4deHHEe (YHKIMH 10 3HAYCHUIO apryMeHTa Ipu
Pa3IMYHBIX crIoco0ax 3a1anust QYHKIUH;

CTPOUTH rpaMKH U3YUCHHBIX (QYHKLUII;

OMHCHIBATH 1O IPaduKy u 6 mpocmeriuux ciryuasx no gopmyne’
HIOBEJICHUE M CBOWCTBA (DYHKIHIA, HAXOAUTH 1O rpauKy HYHKIHU
HanOOoJIbIIINE M HANMEHBIINE 3HAUCHNUS;

pemiaTh ypaBHEHUs, IPOCTEHIINE CUCTEMBl yPaBHEHUH, UCTIONB3Y S
ceolicmea QyHKkyull 1 NX rpaduKoB;

HCMO0Jb30BAaTh NMPUOOPETEHHbIE 3HAHUSI M YMEHUSI B IPAKTHYe-
CKOH IeATeJILHOCTH M NOBCEAHEBHOM *KU3HM I

OTIMCaHUs C IOMOUIbIO PYHKIMH Pa3IuYHBIX 3aBUCUMOCTEH, Mpe.-
CTaBJICHUS MX Ipad)UuecKu, HHTEPIPETaLUH rPpadUKOB;

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

yMeTh

TpeGoBaHusl, BBIACIEHHBIE KyPCUBOM, HE IPUMEHSIOTCS IIPU KOHTPOJIE YPOBHS MO~
TOTOBKH BBIITyCKHHKOB ITPO(QUIBHBIX KJIACCOB T'yMaHHTapHOH HAaNPaBJICHHOCTH.
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BBIYUCIISITH IPOM3BOIHBIC U NEPEO0OPA3HbIe DIEMEHTAPHBIX (DyHK-
M, UCITOIB3YsI CIIPABOYHBIE MaTEPHAJIbI;

HCCIIEIOBATh B MPOCTEUIINX CITydasXx (YHKIIMHA Ha MOHOTOHHOCTE,
HAXOJUTh HAHOOJBIINE U HAUMCHBIINE 3HAYCHUS (QYHKIUHA, CTPO-
UTh TPaUKU MHOTOUICHOB U NPOCMEUUUX PAYUOHAIbHBIX (DYHK-
yuil ¢ UCTIONBb30BaHUEM arapara MaTeMaTHUeCKOro aHajm3a;
BLIYUCTIAMb 6 NPOCMETUMUX CLYUASX NIOWAOU C UCNOAb30BAHUEM
nepeoooPaszHoll;

HCMO0JIb30BATH NMPUOOPETEHHbIE 3HAHUSI 1 YMEHUS] B IPAKTUHYe-
CKO#i 1eATeJIbHOCTH M MOBCEAHEBHOM JKU3HHU JIJIS:

pemeHI/m HpI/IKHaI[HI)IX 3aJa4d, B TOM 4YHCJIC COIIMAaJIbHO-DKOHOMH-
YEeCKUX U (PU3UYCCKHUX, HA HAUOOJBIIUE U HAUMCHBIIINE 3HAUCHUS,
Ha HaXOXICHNE CKOPOCTH U YCKOPEHUS;

YPABHEHUSA 1 HEPABEHCTBA

yMeTh
pemats panudoHaJIbHBIE, TOKa3aTelbHbIE M JIorapupMHUuecKue
YpaBHEHUS U HEPABEHCTBA, npocmeliuiue uppayuoHalbhsle u mpu-
2oHOMempuYecKue yPasHeHus, ux CUucmems;

COCTABJISITh YPABHEHUS U HEpPABEHCHEa N0 YCIOBUIO 3a1a4y;
WCTIOJIB30BATh LTSI TPUOIMKEHHOTO pPeIIeHns] ypaBHEHUI U Hepa-
BEHCTB IrpaduuecKkuii MeTox;

n300pakaTh Ha KOOPJUMHATHOM IUIOCKOCTH MHOXKECTBA PEIICHUMA
IIPOCTEUIINX YPABHEHUHI U UX CUCTEM;

HCMO0JIb30BATH NMPUOOPETEHHbIE 3HAHUSI 1 YMEHUSI B IPAKTUHYe-
CKOIi 1eATeJJbHOCTH M MOBCETHEBHOM JKM3HHU JIJIS:

HOCTpOGHI/IH U HUCCIICO0OBAHUA HpOCTeI‘/'IIIH/IX MATEMATHUYCCKUX MO-
JIenei;

SJIEMEHTBI KOMBUHATOPUKHU, CTATUCTUKHU U
TEOPUM BEPOSAITHOCTEM

yMeThb
pemate npocTeiiimme KOMOMHATOPHBIE 33/1a4l METOIOM Iepebopa,
a TaKkXkKe C MCIOJIb30BaHUEM U3BECTHBIX (POPMYIT;
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BBIUMCIIATH B MIPOCTEHUIINX CIIy4asx BEPOSTHOCTH COOBITHH Ha OC-
HOBE I10/ICYETa YHCIIa UCXOI0B;

HCMO0Jb30BATh NMPUOOPETEHHbIE 3HAHUSI M YMEHHUS B IPAKTHYe-
CKOIi 1eATeJJbHOCTH M MOBCETHEBHOM JKU3HHU JIJIS:

aHajM3a PEAbHBIX YHCIOBBIX JaHHBIX, MPEICTABICHHBIX B BHUJC
Jrarpamm, TpauKoB;

aHaynM3a HHGOpMAIMK CTATUCTUYECKOTO XapaKTepa;

I'EOMETPUSA

yMeThb

pacro3HaBaTh Ha YEpTEekKax W MOJEISAX MPOCTPAHCTBEHHBIE (Hop-
MBI; COOTHOCHUTH TPEXMEpHBIE OOBEKTHI C WX ONHCAHHAMH, H30-
OpaskeHUAMU;

OTNMCHIBATh B3aHMHOE PACIIONOXKECHUE NPSAMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE, APeYMEHMUPOBAMb CE0U CYHCOCHUSL 00 SMOM pac-
NONOdHCEHUU,

aHAIN3UPOBATh B MPOCTEHIINX CIy4asX B3aHMHOE PaCIOIOKCHHE
00BEKTOB B MTPOCTPAHCTBE;

n300pakaTh OCHOBHBIE MHOTOTPAaHHHUKU W KPYTJIbIC TEJa; BBIMOJ-
HSTH YEPTEXKH M0 YCIOBHUAM 3a]ay;

cmpoums npocmetiviue ceverus Kyoa, npusmul, NUPamuobsl;
pemiaTh IUIAHUMETPUYECKHE U IMPOCTEHIINE CTepeOMETPUYECKHE
3a7a4i Ha HAXOXKJCHUE T€OMETPHUYECKHX BEJIMYUH (IUTHH, yTIIOB,
miomaaei, 00beMoB);

UCIIOJIb30BATh TIPH PEIICHUH CTEPEOMETPUYECKUX 3a1ad IUIaHU-
MeTprueckre (akThl 1 METOMBI;

NPOBOAMTE I0Ka3aTeIbHbIC PACCYKICHHS B XOJIC PEILICHHS 33/1a4;

HCMO0JIb30BATH NMPUOOPETEHHbIE 3HAHUSI 1 YMEHUSI B IPAKTUYe-
CKOIi 1eATeJJbHOCTH M MOBCETHEBHOM JKU3HHU JIJIS:

uccienoBanus (MOICITUPOBAHNS) HECIOKHBIX TPAKTHYECKUX CH-
Tyaluii Ha OCHOBE U3YYEHHBIX ()OPMYI H CBOMCTB (pUryp;
BBIUMCIICHUS O0OBEMOB W TUIOINAACH IMOBEPXHOCTEH IMPOCTPAHCT-
BEHHBIX TN MPHU PEUICHHH MPAKTUYECKUX 33134, UCIOIb3Ys IMPH
HEO0OXOIMMOCTH CIIPABOYHUKH W BEIYHCIUTEIHHBIC YCTPOHCTRA.
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