MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSA P®

OI'BOY BO «bpsHCKrl rocynapcTBeHHbII TEXHIYECKHN

¥HHBEQEHET“{EE/\

[Nomrexanueckuii komwiemk (IIK BI'TY)

YTBEPXAIKO
( )
JOKYMEHT NOANMUCAH PeKTop ®I'bOY BOBI'TY
SNEKTPOHHOW noanncbo
O.H. ®enonnn

Eranene: Genonm Oner Haoraeoms T rn «30 » anpens 2021 .

Hencteutenen: ¢ 27.07.2023 po 19.10.2024
. J

PABOYAS ITPOI'PAMMA

y4eOHOUN TUCITUTUTHHBI

I1/I.01MaTtemaTuka

CrenuanbHOCTh: 38.02.01 DxoHOMHKA U OyXTaaTEPCKU y4eT (1o
OTPACIISIM)

npodeccruoHaIbHOE 00pa3oBaHue
Buna o6pazoBanus: pod p

YpoBeHb 00pa30BaHUs BHITYCKHUKA: cpenuee npodeccuoHanbHoe oopazoanue (CI10)

[IporpamMma moAroTOBKH CIIEUAIIACTA

cpeanero 3seHa (IIIICC3): bazoBas
[TpucBanBaemast KBamupUKaIUs: byxranrep
®dopma oOyueHus: Ounas

Cpoxk nonyuenus CI1O no IIICC3: 2 roga 10 mecsieB

YpoBeHb 00pa3oBaHusl, HEOOXOAUMBIN AJIs
npuema Ha obydenue o [1TICC3: cpenHee oduiee 0Opa3oBaHue

r. bpstack 2021



Pabouasa nporpamma

yyebHoi aucumnaunnbl MA.01 MaTtemaTtuka 38.02.01 dkoHomuKa U 6yxrantepckuii yuer
(no oTpacnam)

(nanee — PM)gna cneymanbHOCTU

Pa3paboTtan(n):

—npenogasatens MK BITY Nn.N.NapdeHosa

PN paccmoTpeHa u ogobpeHa Ha 3acefaHnm
npeaMeTHO-LMKA0BOW KOMUCCHM
«MaTtemaTtuuyeckue n obuime
€CTeCTBEHHOHAY4YHble ANCLMNANHBIY

MK BITY (zanee — MUK)

ot « 30 » anpena 2021 r., npotokon Ne 10

MNpeacepatens MUK J1.A.J1azapeBa

CornacoBaHo:

3amectutenb gupektopa MK bITY

no yyebHo-meToAnYECKOM paboTe T.E.banawosa

© NapdéHora.WN.MM..

© Pre0Y BO «BpsiHCKMIM rocyAapCTBEHHDIN TEXHUYECKMI
YHUBEPCUTETH



COAEPXAHUE

1.NacnopTt paboueit nporpammoil
2.CTpyKTypa 1 cogep)KaHue yuebHoi AucumMnanHbI
3.YcnoBua peannsauumm yueb6HoM gUCUMNANHDI

4.KOHTPO/b U OLLEHKA pe3yNbTaTOB 0CBOEHUA yYuebHOU AUCUUNIUHDI



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma o6meoOpa3zoBaTebHON yueOHOW mucuuiuimHa «MaTtemaThka: anredpa u
Hayajla MaTeMaTUYeCKOro aHaju3a; reoMeTpus» (nanee — «MaremaTtuka») NpeaHa3HaueHa
JUTST W3y4eHUs MaTeMaTWKUu B TpodeccHoHambHBIX 00OpaszoBarenbHbIX opranusamusax CIIO,
peanu3yoKuX 00pa30BaTENbHYI0 MPOTPaMMy CpPEIHEro o0IIero oO0pa3oBaHUs B Mpesenax
OCBOCHHSI OCHOBHOHM TpodeccroHambHOi oOpazoBaTenbHor mporpammbl CIIO (OITOIT CIIO)
Ha 0a3e OCHOBHOIO O0OIIEero 00pa3oBaHMs TPU MOATOTOBKE KBATU(UIIMPOBAHHBIX PabOYMX,
CIIy’KallluX U CHEIHAINCTOB CPETHETO 3BEHA.

[Tporpamma paszpaborana Ha ocHOBe TpeboBaHuii ®I'OC cpennero obimiero oOpa3oBaHus,
NPEIBIBISIEMBIX K CTPYKTYpE, COACPKAHHUIO M PE3ybTaTaM OCBOCHHUs y4EOHOW IHCIUTUIMHEI
«Marematuka», ¢ yderoM lIpumepHOil OCHOBHOW 00pa3oBaTeIbLHON MPOrPaMMbl CPEIHETO
obmiero obOpazoBanus. OpoOpeHHON pemieHUeM (eaepasbHOro y4eOHO — METOIUYECKOTro
o0benrHeHus 1o obuiemMy odpazoBaHuio (poTokos ot 28 uioHs 2016 1. Ne 2/16-3).

Copepxanne mporpaMmmbl «MaTteMaTrka» HampaBlIeHO Ha TOCTHIKEHUE CIETYIOIIIX
eJien:

e obOecreueHre cHOPMUPOBAHHOCTH MPEICTABICHUN O COIUATBHBIX, KyJbTYPHBIX H
UCTOPUYECKHX (DAaKTOpaxX CTAHOBIICHUS MAaTEMATHKH,

e o0OecnieueHne CcQOPMHUPOBAHHOCTH  JIOTUYECKOTO,  QJITOPUTMHUYECKOTO |
MaTEMaTUYECKOTO MBIIIJICHUS;

e o0ecneveHrne cHOPMUPOBAHHOCTH YMEHUH MPUMEHSAThH TOJYYCHHBIC 3HAHUS MPHU
PEIICHUH pa3InYHbIX 3a/1a4;

e obOecrieueHre cHOPMHUPOBAHHOCTH TIPEACTABICHUH O MaTeMaTHKe KaK 4YacTh
00II1e9eIOBEYECKOM KYJIbTYPhI, YHUBEPCATBHOM SI3bIKE HAYKH, TTO3BOJISIFOIIIEM OMTUCHIBATh U
U3y4aTh peajbHbIC MPOIECCHI U SBIICHUS.

B mporpammy BKIIOUEHO COJEp’KaHWE, HaAIMpaBiICHHOE Ha (DOPMHUPOBAHHE Y CTYIACHTOB
KOMIICTCHIIUH, He0OXoauMbIX s kadecTBeHHOro ocBoenus OIIOIT CITO na 6a3e OCHOBHOTO
o0miero o0pa3oBaHus C TMOJYYEHHEM CpelHero oOmero o0pa3oBaHUS; MPOTPaMMBI
MOATOTOBKM  KBaTM(UIIMPOBAHHBIX  paboyuX, CIyKaluX; MPOTrpaMMbl  MOJATOTOBKU
cneranuctoB cpeanero 38eHa (IITTKPC, TITNICC3).

[Iporpamma y4eOHOHM mucHUIUIMHBI «MaTtemaTtuka» SBISETCS OCHOBOW IJisi pa3paboTKu
pabounx mporpamMMm, B KOTOpPbIX TMpodeccroHanbHbie 00pa3oBaTelbHBIE OpPTaHHU3AINH,
peanu3yromue 00pa3oBaTEIbHYIO MPOrpaMMy CpeaHEero oOmiero oOpa3oBaHusi B Ipejenax
ocoenus OIIOII CIIO na 6a3e OCHOBHOTO OOIIEro 0Opa30BaHMs, YTOYHSIOT COACpPKaHUE
y4eOHOTO MaTepuana, MOCIEAOBATEeIbHOCTh €T0 HM3y4YeHHs, pachperesieHue y4eOHBIX YacoB,
TEeMaTuKy pedepaTroB, BHABI CAMOCTOSTEIBHBIX pPAOOT, YUUTHIBasS CHEMUGPUKY MPOTpaMM
MOJTOTOBKH KBAJIM(DHUIIMPOBAHHBIX PA0OUYNX, CIYXKAlUX M CICIHUATMCTOB CPEIHEr0 3BEHA,
ocBanBaeMoil mpodeCCUr WK CIIeIUATLHOCTH.

[Iporpamma MOKET HCIOIB30BATHCS JPYTUMU MPOPECCUOHAIBHBIMU 00pa30BaTEeILHBIMA
OpraHW3alUsIMH, PEATU3YIOIMUMH O00pa30BaTEbHYI0 TMPOTPaMMy  CPEIHEro  OOIIeTro
oOpazoBanusa B mnpenenax ocBoeHuss ocHoBHoM OIIOII CIIO nHa 0a3e OCHOBHOTO OOIIEro
ob6pazopanus (IITIKPC, TIIICC3).



1.TTIACIIOPT PABOYEW ITPOI'PAMMBI

1.1. OBIIASI XAPAKTEPUCTUKA YYEBHOU JTUCIATIJIUHDBI
«MaremaTuka: ajredpa u Ha4yaJa MATEeMAaTHYECKOI0 aHAJIN3a; FeOMeTPHsD)

Marematuka siBhsieTcsi (pyHIaMEHTaNbHON 001e00pa3oBaTeIbHON AUCIUIUIMHON €O
CIIO)KMBIIIUMCSI YCTOWYUBBIM COJIEp)KaHWEM H OOIIMMH TpeOOBaHUSAMH K TIOJTOTOBKE
00yJaromuxcs.

B npoheCCUOHATIHHBIX o0pa3oBaTeNbHBIX OpraHU3aINSX, peaU3yIONINX
o0pa30BaTeNpHyI0 MPOrpaMMy CpedaHero obmero oopasoBanus B mpenenax ocBoeHus OIIOII
CIIO Ha O©0a3e OCHOBHOro 0OIIEro o00pa3oBaHUs, H3YYEHHE MAaTEMaTHKd HMEET CBOH
0COOEHHOCTH B 3aBUCUMOCTH OT Mpoduiist mpodeccuoHaIbHOTO 00pa30BaHusl.

[Ipu ocBoenun cnenuanbHocTet CIIO  ecTecTBEHHO - HAy4YHOro PO
npodeccuoHanpHOoro  06pazoBanusi, creuuaibHocTtedt CIIO  rymanuTapHoro mpoduis
MpoQeCCHOHATLHOTO 00pa3oBaHUsl MaTeMaTHKa wu3ydaeTcs Ha 0a30BoM ypoBHe DI'OC
cpeaHero obmiero oOpaszoBanus; npu ocBoeHun mnpodeccuit CIIO u cneumanpHocteit CITIO
TEXHUYECKOTO M COLMAIBHO-3KOHOMHUYECKOTO Tpoduiei mnpodeccunoHaabHOro oOpa3oBaHUs
MaTreMaTuKa wu3ydaeTcsa OoJjiee yriyOJieHHO, Kak TmpoduibHas ydeOHas JUCIHUILUIMHA,
YYUTHIBAIOINAS CIIEIU(PUKY OCBaUBaeMbIX MPOodecCrii Uil CIenaaIbHOCTEH.

OTO BBIpaXKaeTcs B COJIEPKAHUU OOYYCHHs, KOJMYECTBE YAaCOB, BBIICISEMBIX Ha
U3YyYEHHE OTIEIbHBIX TEM MPOrpaMMbl, [IIyOMHE HMX OCBOCHUSA CTyAECHTaMH, OOBbEME W
XapakTepe TMPaKTUYECKUX 3aHATUH, BHUAAX BHEAYAUTOPHONH CaMOCTOSITENbHOM paboThI
CTY/ICHTOB.

OOmue 1enu W3y4YeHHs] MaTEeMaTHKH TPAAWIMOHHO pEATM3yITCsS B YETBIPEX
HAIPaBIICHUSX

e o0uiee npeacTaBiIeHUE 00 UIIESIX U METOJIaX MAaTEMATUKU;

® UHTEJUICKTYalIbHOE Pa3BUTHE;

® OBJIaJIcHHE HEOOXOIMMBIMH KOHKPETHHIMU 3HAHUSIMU M YMCHHSIMH,
® BOCIHTATEIHHOE BO3/ICHCTBHE.

[Mpodunmzamuss ueneld MaTeMaTHUYECKOro 00pa3oBaHUsl OTpakaeTcs Ha BbIOOpe
MPUOPUTETOB B OpraHM3alMK Y4eOHOW NeATeIbHOCTH oOyuarommuxcsa. [ias TexHudeckoro,
COIMAIbHO-P)KOHOMHYECKOT0 mpoduieli mpodeccHoHanbHOrOo 00pa3oBaHUsl BHIOOp IEjei
CMEIIAeTCsl B MPAarMaTU4eCKOM HaIlPaBJICHUH, IIPEIYCMAaTPUBAIOLIEM YCUJIEHUE U PACIIHPEHUE
NPUKIIAJHOTO XapakTepa U3YYEHUs MATEMAaTUKH, IPEUMYIIECTBEHHON OpHUEHTAlMU Ha
ANTOPUTMUYECKUN CTHIIb TIO3HABATEIBHOM AEATEIBHOCTU. /[ TyMaHUTApHOTO U €CTECTBEHHO
HayyHOro mpoduieil mnpodeccHoHanbHOrO o0O0pa3oBaHUA OoJiee XapaKTepHBIM SIBISETCS
YCHJICHHE OOIIEKYJIBTYPHOM COCTaBIAIONICH Yy4eOHOW JUCIMIUIMHBI C OpHUEHTAIMed Ha
BU3YaJIbHO-00Pa3HbIN U JIOTUYECKUH CTHIIN Y4eOHOM paboThl.

W3ydenne mateMaTuku Kak MpOoQMIbHON 001meo0pa3oBaTeNbHON y4eOHON NUCIUTUIMHEI,
YYUTHIBAIOIICH CHEIU(PUKY OCBaMBaeMbIX cryneHTamu mpodeccuit CIIO unmm crenuaibHOCTH
CIIO, obecnieunBaeTcs:

® BBEIOOPOM PA3JIMYHBIX MTOAXOJ0B K BBEJICHUIO OCHOBHBIX TTOHSITHH;

e (popmMupoBaHHEM crUCTeMbl YU€OHBIX 3aJJaHUi, oOecriednBaronux 3P HeKTUBHOE

OCYIIIECTBIICHUE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;



e o0oramieHueM CIeKTpa CTUJICH yueOHOM AeSITENbHOCTH 32 CUET COTJIACOBAHUSI C @
BEIYIIUMH JISATETLHOCTHBIMU XapaKTEPUCTUKAMHU BEIOPAHHOM CIIETIHAIBHOCTH.

[IpodunpHas cocTaBisitomas OTpaxaeTcst B TpeOOBAaHUAX K ITOATOTOBKE 00YyJarOIUXCsl
B YaCTHU:
e OOWEH CUCTEMBl 3HAHUM: COJAEPKATENbHBIE IPUMEPHI  MCIOJb30BAHMS
MaTeMaTUYeCKUX HJIeH U METOJI0B B PO(ECCHOHATIBHON A TEIbHOCTH;
e VYMEHMIl: pa3Iuyue B YPOBHE TpPEeOOBaHUM K CIOXHOCTH INPUMEHSIEMbBIX
aJITOPUTMOB;
® [IPaKTUYECKOIO  HCIIOJb30BAaHHWS NPHOOPETEHHBIX 3HAHMM W YMEHHIA:
UHJAMBHUIYaJIbHOTO y4eOHOrO OmbITa B IOCTPOCHUM MAaT€MaTUYECKUX MOJeEIEH,
BBIITOJTHEHU U HCCIIE0BATEIIbCKUX IPOEKTOB.

Takum o00pa3oM, peanuzanus CcoOAEpkKaHUS Y4YEOHOW AMCHMIUIMHBI OPUEHTHPYET Ha
OPUOPUTETHYIO POJIb IMPOLIECCYATbHBIX XapaKTEPUCTUK Yy4eOHOU paldoThl, 3aBUCALIUX OT
npoduiist TpodeccuoHaTbHOTO 00pa30BaHUsl, TIOJYUYEHHUS OIbITA UCIIOIb30BAHUS MAaTEMAaTUKU B
coJiep KaTelIbHbIX U MPO(GECCUOHANBHO 3HAYMMBIX CHUTYaIUSX IO CPaBHEHHUIO ¢ (QopMajbHO-
YPOBHEBBIMU PE3YIbTATUBHBIMHU XapaKTEPUCTUKAMU O0YUYECHUS.

Conep:xxanue y4eOHOIl IMCUMIUIMHBI DPa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMU
co/Jlep:KaTeIbHBIMU JUHUAMHU 00YUCHUS] MaTEeMaTHKE:

e anreOpanyeckas JMHUS, BKIOYAIOAs CUCTEMATU3ALMIO CBEICHUI O YUCIaX; U3yYCHHE
HOBBIX M 000O0IIEHNE paHee U3YUYCHHBIX Onepanuil (BO3BEACHHE B CTEIEHb, U3BJICUCHHUE KOPHS,
jgorapuMupoBaHUe, CHUHYC, KOCHHYC, TaHTE€HC, KOTAHI€HC W OOpaTHble K HHUM); H3y4CHHE
HOBBIX BHJIOB YHCJIOBBIX BBIpDOKEHUN U (OPMYJT; COBEPLICHCTBOBAHUE MPAKTUUECKUX HABBIKOB U
BBIYMCIIUTEIBHON KyJIbTYpbI, PACIIMPEHUE

® COBEpIICHCTBOBAaHUE aureOpanveckoro ammnapara, CQOPMHPOBAHHOTO B OCHOBHOM
IIKOJIE, U €70 IPUMEHEHHE K PEMIEHUI0 MATEMAaTUYECKUX U MPUKIAAHBIX 3a/1a4;

® TEOPEeTUKO-(DYHKIIMOHATIbHAS JIMHMS, BKJIIOYAIOIIAs CUCTEMATH3alMI0 U pPACIIUPEHHE
CBeJIeHUH 0 (QYHKLMSIX, COBEPIICHCTBOBaHHE TpadUUECKUX YMEHUMN; 3HAKOMCTBO C OCHOBHBIMU
UAesIMU W METOJaMHM MaTeMaTHYeCKOro aHajiu3a B 00beMe, IO3BOJSIIOIIEM HCCIEI0BATh
AJieMeHTapHble (QYHKIMM W penaTh MpOCTEeHIlnMe TeoMeTpuueckue, (U3MYEeCKue W JApyrue
MPUKJIAJHbIC 33]1a4U;

® JMHUS YpPaBHEHUH M HEPABEHCTB, OCHOBaHHAs Ha IIOCTPOEHHWHW M HCCIEAOBAHUU
MaTeMaTHYECKUX  MOJeNiel, Iepecekaromiascss ¢  anreOpandeckod M TEOPETUKO-
(GYHKIIMOHAIBHON JUHUSMH W BKJIIOYAIOIIAs pa3BUTHE M COBEPUICHCTBOBAHWE TEXHHUKHU
anreOpanvyeckux npeoOpa3oBaHUil JUIsl pelIeHUS YpaBHEHUW, HEPaBEHCTB U CHCTEM;
dbopMHpOBaHUE CIIOCOOHOCTH CTPOUTh M HCCIIEAOBATh MPOCTEUIINE MaTeMaTUYECKUE MOEIU
MIPU PEIICHUU MPUKIIAHBIX 3a]1a4, 33]1a4 U3 CMEXKHBIX U CIIEHUAIIbHBIX JUCLHUILINH;

® TreoMETpuYecKas  JIMHHUS, BKJIIOYAIOIIAS. ~ HArJSIAHBIE  TPEICTaBICHUS 0
OPOCTPAHCTBEHHBIX (Urypax M U3YYEHUE HX CBOWCTB, (opMuUpoBaHME U pa3BUTHE
MIPOCTPAHCTBEHHOTO BOOOpa)KEHMs, pa3BUTHUE CIHOCOOOB TIE€OMETPUUECKHX H3MEPEHH,
KOOPAUHATHOTO

® BEKTOPHOTO METOAOB JJI PELICHUS] MAaTEMATUYECKUX U MPUKIAJAHBIX 33a/1a4;

® CTOXAaCTUYECKash JIMHUS, OCHOBaHHAs Ha PAa3BUTUM KOMOWHATOPHBIX YMEHHIA,
MIPEICTABIICHUN O BEPOATHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTAX OKPYKAIOIIETO MUPA.




Pa3nenbl (Tembl), BKIIIOUEHHBIE B COEpPKAHUE YIEOHON NUCUUIUIMHBI, SBISIOTCS OOIIMMU
g Bcex mnpoduieil mpodeccuoHanpHOro o0pa3oBaHHs W NpU BceX oOBeMax y4eOHOro
BPEMEHH HE3aBHCUMO OT TOrO0, SIBJSieTCS JU ydeOHas nuciuruinHa «MatemaTtuka» 0a30BOM
WU TpOUIILHOM.

B TtemaTtnueckux TIUIaHax MpoOrpaMMmbl YYeOHBI Marepuall MpeAcTaBieH B (dopme
YepeyIoIerocss pa3BEePTHIBAHMS OCHOBHBIX COAEPKATEIbHBIX JIMHUNA (airedpanyeckowu,
TEOPETUKO-(DYHKIIMOHATLHOM, YPaBHEHUN U HEPABEHCTB, I'€OMETPUUYECKOM, CTOXACTUUECKOM),
YTO TO3BOJISIET THOKO MCIOJB30BaTh MX PACIOJIOKEHHUE M B3aMMOCBSI3b, COCTABIIATH pabouunit
KaJICHAApHBIA IUIaH, TO-pa3HOMY depedys y4deOHble TeMbl (TJIaBbl Y4eOHHUKA), YUUTHIBas
npodmib npodeccruonansHOTO 00pa3oBaHus, crenuduky ocanBaemoi npodeccuu CIIO umm
cneunanbHocTd CIIO, rnyOuHy wM3ydeHHMs MaTepuana, YpOBEHb IMOATOTOBKH CTYACHTOB IIO
MpeaIMETY.

[Ipensiaraembie B MPUMEPHBIX TEMATUYECKHUX IJIaHAX pa3Hble 00bEMbl y4EOHOTO BPEMEHU
HAa W3Yy4YeHUE OJHOM M TOM K€ TEMbl PEKOMEHIYETCS HCIOIb30BaTh [IJISi BBIIOJIHEHUS
pasNMYHBIX Y4YeOHBIX 3agaHui. Tem caMbIM pa3nuuus B TPEOOBAHMSIX K pe3ylbTaTam
OoOy4yeHUsI TMPOSIBATCS B YPOBHE HABBIKOB IO PEIICHUIO 33Ja4 U OIBITE CaMOCTOSITEIbHOM
padoTHL.

N3yueHnne o0O1eoOpa3zoBaTebHOM yuyeOHON MUCHUIUIMHBI «MaTeMaTuka» 3aBepliacTcs
MOABEJIEHUEM UTOTOB B (DOpMeE IK3aMEHa B paMKax IMIPOMEXKYTOYHOM aTTECTAIlMU CTYACHTOB

B nporuecce ocBoeHuss ocHoBHOoM OIIOII CIIO ¢ mnonydeHweM CpeaHero OOIIero
obpazosanus (ITITKPC, I[TIICC3).

B pazpene mporpammbl «CoaepkaHue y4eOHOW AMCIUIUIMHBID) KYPCHBOM BBIJICJICH
Marepual, KOTOpbIH MpU H3YYCHUHM MaTEeMaTHKH Kak 0a30BOM, Tak W MPOQPHUILHON y4eOHOM
JUCUUIUIMHBI, KOHTPOJIIO HE MOJICHKHUT.

1.2. MECTO YYEBHOM JUCLUIIJIMHBI B CTPYKTYPE OCHOBHOM
MPOP®PECCUOHAJBHOM OBPA30OBATEJBHOM ITPOT'PAMMBbBI

VYyeOnas mucnumimHa «MaTtematuka: anrebpa W Hadajda MaTeMaTHYeCKOTO AaHau3a;
reOMEeTpUs»  SBISETCS y4eOHBIM TPEIMETOM  O00s3aTENbHOM  NIpeaMeTHON  obnactu
«Marematuka u uadopmaruka» OI'OC cpeanero o01ero 0opa3oBaHus.

¢ npodecCHOHATBHBIX o0pa3oBaTeNbHBIX OpraHU3alMsX, pealn3yIoIMX
o0pa30BaTeNpHyI0 MPOrpaMMy cpefHero obmiero oopasoBanus B mpenenax ocoenus: OITOII
CIIO na 0a3e ocHOBHOro oOmiero oOpa3oBaHus, ydeOHas IUCHUIUIMHA «MaTeMaTHKa
M3y4aeTCsl.

e oOmieoOpa3zoBatenbHOM Iukie ydeOHoro murana OITOIT CIIO na 6a3e OCHOBHOTO
o011iero o6pa3zoBaHus ¢ mosrydeHueM cpeanero oomiero oopazoanus (IITIKPC, ITTICC3).

o vyuebHbIx TraHax IIIICC3 yueOnas mucruruimHa «MaTteMaTtnka» BXOIUT B COCTaB
oO0mmx 001eo0pa3oBaTeNbHBIX YUYE€OHBIX JUCHMIUIAH, (OPMUPYEMBIX H3 00s3aTEeIbHBIX
npenmMeTHbix obnacteit I'OC cpennero obmiero oOpazoBanus, s crneuuaibHocteit CIIO
TEXHUYECKOTO Npoduisi MpoPeCcCHOHATLHOTO 00pa30BaHMUsI.

1.3. HEJHA U 3AJAYA JTUCHHUITIJIUHBI - TPEBOBAHUS K
PE3YJBTATAM OCBOEHUA YYEFHOM JUCIUILIVHBI



Pabouass mporpamMMa opueHTHpOBaHA Ha JOCTH)KCHUE CIICTYIOIINX IeJIe:
e ¢opMupoBaHMe NMpeACTABIEHHI 0 MATEMATUKE KaK YHUBEPCATHHOM SI3bIKE HAYKH,
CPEICTBE MOJCIMPOBAHUS SBICHUI U TIPOIECCOB, 00 UEIX U METOAaX MaTEeMATHKH,
® pa3BUTHE JIOTHYECKOTO  MBINIIEHUS, MPOCTPAHCTBEHHOTO  BOOOpaKEHUS,
AITOPUTMHUYECKON KYJIbTYpbl, KPUTUYHOCTH MBIIUICHUS Ha YpPOBHE, HEOOXOTUMOM IS
Oymymeli mpodeccCHOHANBPHOW  JEATENBHOCTH, IS TPOJOJDKEHHS  O0pa3oBaHHUA U
caM0o00Opa3oBaHus;
® OBJaJeHHe MaTeMATHYeCKHMMH 3HAHUSIMH W YMEHHMSIMH, HEOOXOIMMBIMH B
MMOBCEHEBHOM JKU3HU, IS U3YYCHUSI CMEKHBIX €CTECTBEHHOHAYYHBIX JUCITUIUIMH Ha 0a30BOM
YPOBHE W JWCHHUIUIMH MPOQECCHOHATBHOTO ITUKJIIA, JIJI MOdy4deHus oOpa3oBaHUs B 00OJACTsX,
HEe TPEeOYIONUX YTriTyOJIEHHON MaTEMaTHIECKOM TOITOTOBKH;
® BOCNHTAHUE CPEACTBAMH MATEMAaTHUKA KYJIbTYPhl JUYHOCTH, TTOHWUMAHUS
3HAYUMOCTH MAaTEeMaTHKH ISl Hay4YHO-TEXHHUYECKOTO MpPOTpecca, OTHOMICHHWS K MaTeMaTHKe
KaKk K 4YacTu OOIIEYEeNIOBEYECKOW KyIbTYphl 4Yepe3 3HAKOMCTBO C HCTOpUEH pa3BUTHS
MaTeMAaTHUKH, SBOJIIOIIEH MAaTEMAaTUYECKUX UICH.

B pe3ynbrare ocBoeHus yueOHON NUCIUILTUHBI 00yYaOIUNACs JOJIKEH 3HATh:
® OCHOBHBIC MATEMATHYECKHE METOAbl PEIICHUS TMPUKIAAHBIX 3a7a4 B 00JacTu
npodeccuoHanbHOM IeATeNbHOCTH;
® OCHOBHBIC TIOHSTHS M METOJIbI MAaTEMATUYECKOTO aHaIN3a, JIMHEWHON anreOphl, TEOPUHU
KOMITJIEKCHBIX YMCEJI, OCHOBBI MHTETPATLHOTO U (P hEepeHITUATHHOTO HCUNCICHUS
® 3HAUCHUE MATEMaTUYECKOW HAyKW [JIsi PEILICHUs 3aJlady, BO3HUKAIOUIUX B TECOPUHU U
[PAKTUKE; IIUPOTY U B TO KE BPEMsI OTPAHUYEHHOCTh TPUMEHEHHSI MATEMATHUYECKUX METOAOB K
aHaJIU3y U UCCIIEA0BAHUIO MIPOLIECCOB U SIBJICHUHN B IMIPUPOJIE U OOIIECTBE;
® 3HQUCHUE TNPAKTUKA M BOIMNPOCOB, BO3HUKAIOIIMX B CaMOM MaTreMaTUKe Ui
dbopMHUpPOBAHUS W PA3BUTHS MATEMAaTHYECKON HAYKH; HCTOPUIO PA3BUTHS TIOHATHS YHCHA,
CO3/ITaHUSI MATEMAaTUYECKOTO aHaIn3a, BOBHUKHOBEHUSI U Pa3BUTHS T€OMETPUU;
® YVHUBEPCAJIbHBIA XapaKTep 3aKOHOB JIOTUKM MAaTeMaTHYECKUX PACCYXKIACHUU, HX
IPUMEHUMOCTD BO BCEX O0JIACTSIX YEIOBEUECKOU EATETbHOCTH.

B pe3ynbraTe 0CBOCHUS AUCHMILTUHBI 00YYaIOUIHIACS T0JKEH YMETh:

" BBINOJHATH apuUPMETHUUECKUE ACUCTBUS HAJ YUCIAMHU, COYETas YCTHbIE U MHCbMEHHBIE
IPUEMbl; HAaXOAUTh TPUOIMKCHHbIE 3HAYEHUS BEJIMYMH M TOTPEIIHOCTH BBIUMCICHUN
(aOcomoTHAsT W OTHOCHUTENbHAs); CPAaBHUBATb YHUCIIOBBIE BBIPAKEHUS; HAXOAWTh 3HAUCHUS
KOpHsI, CTENeHH, Jjorapudma, TPUTOHOMETPUUYECKUX BBIPAKEHHI Ha OCHOBE OIpPEIeICHHUS,
UCTIONB3YS MPU HEOOXOTUMOCTH MHCTPYMEHTAJIbHBIE CpPEACTBA; IMOJIb30BAThCS MPUOIMKEHHON
OLIEHKOM MPH MPAaKTUYECKUX pacueTax;

" BBIOJIHATH MpeoOpa3oBaHUS BBIPAKEHUHN, MPUMEHSIS (QOpPMyNbl, CBSI3aHHBIE CO
cBoiictBamu creneHei. JlorapupMoB, TPUTOHOMETPUUECKHUX (YHKIIHIA;

" BBIUMCIIATH 3HAU€HUE (PYHKIUI MO 3aJaHHOMY 3HAUYEHHUIO apryMEHTa MPH Pa3IMYHBIX
criocobax 3agaHus QPyHKIUU;

" HCIIOJIb30BATh MOHATHE (DYHKIIMU 711 ONMCAHUS U aHAJIN3a 3aBUCUMBIX BEJIMUMH;

" HAXOAWUTH NPOU3BOJHBIC JIEMEHTAPHBIX (YHKIIHUII;

" JCIMOJIB30BATh MPOU3BOIHYIO JIJIsl U3YUEHUS CBOMCTB (DYHKIMIA U MOCTPOEHUs rpauKoB; ™

NPUMEHATh TPOU3BOAHYIO [Js1 TMPOBEACHUS NPUOMMKEHHBIX BBIYUCICHUHN, PEIIaTh
3aJa4d MPUKJIAJHOTO XapakTepa Ha HaX0K/IeHHe HauOOoJIbIIer0 1 HAMMEHbBILIET0 3HAUCHMS,;



" BBIYMCISATH B MPOCTEHINUX CIIydasX IUIOM@AAA W OO0BEMBI C HCHOJIb30BAaHHEM
OTIPEIeIICHHOTO UHTErpaa;

" pemiath palMoHaJbHbIC, TI0Ka3aTeNbHbIE, JOrapu(pMUYEeCKUe, TPUTOHOMETPHUYECKHE
YpaBHEHUSI, CBOISIIMECS K JMHEHHBIM W KBAJIPaTHBIM, a TAKXKE AHAIOTUYHBIC HEPABEHCTBA U
CHCTEMBI;

" JCIOJIB30BaTh TpaUuecKii METO]| pelICHUs] YPaBHEHU M HEPABEHCTB; M300paxkaTh Ha
KOODAWHATHON IIJIOCKOCTH pEIICHUS ypaBHEHWIA, HEPABEHCTB, H CHCTEM C JBYM:
HEW3BECTHBIMU;

" COCTaBISITh M pellaTh YPaBHEHHWsS M HEPAaBEHCTBA, CBS3BIBAIONINE HEH3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCJIEC PUKIATHBIX) 3a/1a9aX;

" pemiath NpPOCTEHIINE KOMOWHATOpHBIE 3afadyl METOJOM Tmiepebopa, a Takke C
MICTIOJIb30BAaHUEM U3BECTHBIX (HOPMYIL;

" BBIYMCIIATH B MPOCTEUIINX CITydasX BEPOSTHOCTH COOBITHI Ha OCHOBE MOJCYETa YUCIIA
MICXOJIOB;

" pacro3HaBaTh Ha 4YepTekKax M MOJENAX IPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHTH
TpeXMepHble OOBEKTHI C WX ONHCAHUSIMH, HM300POKCHUAMH, ONKCHIBATH B3aHMMHOC
pacrmojoKeHUe TPSMBIX H IJIOCKOCTEH B MPOCTPAHCTBE, apryMEHTHPOBATh CBOM CYKICHHUS 00
ITOM PACHOJIOKECHUH;, aHATU3UPOBATh B MPOCTEHINIMX CIy4asx B3aMMHOE PpACIIOJIOKCHUE
00BEKTOB B POCTPAHCTRBE;

" u300pakaTh OCHOBHBIE MHOTOTDAaHHUKM W KpYIJIbIe TeJa; BBINOJIHATH YEPTEKH IO
yCJIOBHSIM 3a7ad;

" CTPOUTH MPOCTEUIINE CeYeHUs KyOa, IPU3Mbl, MTUPAMH/IBI, PEIIaTh TIAHUMETPHYCCKHUE U
IPOCTEHINIE CTEPEOMETPHUECKHE 3a/la4d HA HAXOXKICHHUE TEOMETPHUYSCKHX BEIHYHMH (IJTHH,
YTJIOB, IUTOIIAieH, 00HEMOB);

" WUCIOJIb30BATh NPH PEUICHUU CTEPEOMETPUYECKUX 3ajad IIaHUMeTpudeckue (GakTel U
METO/IBI;

" IPOBOAMTH JIOKA3ATEIbHBIC PACCYKACHUS B XO/I€ PEIICHHS 33/1a4.

Pe3yabTaThl 0OCBOCHMSI Y4€OHOM AU CIIUTIIMHBI
OcBoenue coqiepkanus y4eOHOU UCITUTUTMHBI «MatemMaTnkay o0ecrieunBacT
JTOCTHUKECHHUE CTYJICHTAMH CIICAYIOIIUX Pe3yibmamog:

® JIUYHOCHIHbBIX:

- c(opMuUpOBaHHOCTH MPEACTABICHUN O MAaTEMATHKE KaK YHUBEPCAIBHOM SI3BIKE
HAyKH, CPEJICTBE MOJACIUPOBAHUS SIBIICHUN U TIPOIIECCOB, UACIX U METOAaX MAaTEMATHKH,

- TIOHUMaHWE 3HAYMMOCTH MAaTEMATUKH JJIs HAYYHO-TEXHHUYECKOTO Tporpecca,
c(hOpMHUPOBAHHOCTH OTHOIICHHSI K MATEMaTHUKE KaK K 9aCTH OOIIEUETOBEYECKON KYIbTYPHI
gyepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHS MAaTEMATHUKH, SBOJIIOIIMEH MAaTEMAaTUYECKUX UIEH;

- pa3BUTHE JIOTHYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO  BOOOpaKEHUS,
QITOPUTMHUYECKON KYJNBTYpPbl, KPUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIUMOM IS
Oynymielt mpodeccHoOHATbHOW JEATETbHOCTH, I TMPOAOIIKEHUS O00pa3oBaHUS W
caMm000pa30BaHUs;

- OBIIQJICHWE MATeMaTUYECKUMH 3HAHUSMH W YMEHUSAMH, HEOOXOIMMBIMH B
MOBCETHEBHOW JKU3HH, IS OCBOSHHUS CMEXKHBIX €CTECTBEHHO - HAYYHBIX IUCHUIUIMH H
TUCIUIUINH TPOPECCHOHANBHOTO IMKIA, I TOMy4eHHs o0pa3oBaHHUS B 0ONACTIX, HE
TPEOYIOIIMX YIIIYyOJICHHON MaTeMaTU4eCKOM TOATOTOBKH;



- TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHUIO, B TOM YHCJE CaMOOOpa30OBaHMIO, HA
MPOTSDKEHUN BCEW JKM3HH; CO3HATEILHOE OTHOIICHHE K HEMPEPHIBHOMY OOPa30BaHUIO Kak
YCIJIOBUIO YCIIEUTHOM MpodheCcCHOHANTBHON U OOIIECTBEHHOM NESITEIbHOCTH;

- TOTOBHOCTh U CIOCOOHOCTH K CaMOCTOSATEIbHON TBOPUYECKOW M OTBETCTBEHHOM
NEATENBHOCTH,

- TOTOBHOCTh K KOJUIGKTUBHON paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMU B
o0pa3oBaTeIbHON, OOIIECTBEHHO IIOJE3HOM, Y4eOHO-MCCIIEA0BATEIbCKOM, MPOCKTHON U
IPYrUX BUOAX JESATEIbHOCTH;

- OTHOILIEHHE K Mpo(decCUOHATBHOU NEATETbHOCTH KaK BO3MOXHOCTU y4acTHsl B
PENICHUH JIMIHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAITMOHAIBHBIX MPOOIIEM;

® MemanpeomMemHubix:

- YMEHME CAMOCTOSITENBHO ONPEAEINIATh LENN ACATEIBHOCTA M COCTABIIATH IUIAHBI
NEATEIBHOCTH; CaMOCTOSITEIIbHO OCYLIECTBJIATh, KOHTPOJMPOBaTb M KOPPEKTHUPOBATH
NEATEIBHOCTD; HCIIOJIB30BaTh BCE BO3MOJKHBIE PECYpPCHI I JOCTHIKEHHs IOCTaBICHHBIX
LeJield U peaju3aluy IJIaHOB JESTEIbHOCTH; BBIOMPATh YCHEIIHbIE CTPATETHH B Pa3IMUYHbIX
CUTYaLHsIX;

- yYMEHHuEe NPOAYKTHBHO OOIIAThCS U B3aMMOCICTBOBATH B IPOLIECCE COBMECTHOMU
JESITEIbHOCTH, YYWUTHIBATh MO3WIUU JPYTHMX YYAaCTHHUKOB JESITENbHOCTH, 3()PEeKTHBHO
paspemiaTh KOHGIUKTHI;

- BJIAJICHUE HABBIKAMM I1O3HABATEJIbHOHM, y4e€OHO-UCCIIEA0BATEIbCKON U MPOEKTHOU
JESTEIbHOCTH, HaBbIKAMM pa3pelleHuss NpoOJieM; CIHOCOOHOCTh U TOTOBHOCTh K
CaMOCTOATEIILHOMY IIOMCKY METOZOB PCEIICHHUsS NPAKTUYECKUX 3a1ad, PUMEHEHUIO
Pa3IMYHBIX METOJIOB IIO3HAHUS;

- TOTOBHOCTb M  CHOCOOHOCTb K  CaMOCTOSITEIbHOM  MH(pOPMalMOHHO-
[IO3HABATEIILHOM JIEATEIBHOCTH, BKJIIOYas YMEHHE OpPUEHTHUPOBATBHCS B Pa3IUYHbBIX
MCTOYHUKAX HH(OOpMalMK, KPUTUYECKH OIICHHBATh W HMHTEPIPETUPOBATH HH(POPMAIHIO,
IIOJIy4aEeMYIO U3 Pa3JIMYHBIX UCTOYHHUKOB;

- BIJIQJICHUE SA3BIKOBBIMHU CPEICTBAMHU: YMEHHE SICHO, JIOTUYHO M TOYHO H3JIaraTh
CBOIO TOYKY 3PEHHsI, UCIIONIb30BATh aJICKBATHBIE SI3bIKOBBIE CPEICTBA;

- BJIaJICHWE HaBBIKAMH IO3HABATEIbHON pe(rekcHH Kak OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUMW, TPAHULl CBOETO
3HAHUS U HE3HAHUs1, HOBBIX II03HABATEINIBHBIX 33/1a4 U CPEACTB U1 UX TOCTUKEHUS;

- IIeJIEyCTPEMIICHHOCTh B MOWCKAaX M MPUHSATHUU PEUICHUN, COOOpa3UTEIbHOCTh U
WHTYUILIMS,

- pPa3BUTOCTh NIPOCTPAHCTBEHHBIX MPEACTABIEHUI; CIIOCOOHOCTh BOCHPUHHUMATH
KpacoTy ¥ TapMOHMIO MUDA;

® npeomMemHubIxX:

- cOpPMHUPOBAHHOCTb NPEJICTABICHUNH O MaTeMAaTUKE KaK 4YacTH MHUPOBOIl
KyJbTypbl M MECT€ MaTe€MaTHUKM B COBPEMEHHON LMBWIM3ALMM, CIOCOOAX OMMCAHUSA
SBJICHUI pEaIbHOr0 MHpPa HA MaTEMAaTHYECKOM SI3bIKE;

- cOPMHUPOBAHHOCTb MPEACTABICHUM O MaTEeMaTHUYECKUX IOHATHSAX Kak
BOXHEHIINX MaTEeMaTUYECKUX MOJEIAX, IO3BOJAIOIIMX OIMCBHIBATD W M3y4aTh pPa3HbIE
IIPOLIECCHl W SIBJICHUSA; IIOHUMAaHUE BO3MOXXHOCTU aKCHOMAaTHYECKOTO IOCTPOCHHUS
MaTeMaTHYECKUX TEOPUH;

- BIIQJICHUE METOJAaMHU JOKa3aTeIbCTB W QJITOPUTMOB PELICHUS, YMEHHE UX
IPUMEHSATH, IPOBOAUTH JIOKA3ATEIIBHBIC PACCYKICHUS B XOJE PELIEHUS 3a/1a4;



- BIIQJICHUE  CTAaHJAPTHBIMM  NPUEMAMU  PEIICHWS  PAUUOHAIBHBIX W
WPPAlHOHANBHBIX, ITOKA3aTEIbHBIX, CTEICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUU U
HEPABEHCTB, UX CUCTEM; MCIIOJIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX ITPOrPAMM, B TOM YHCIIE
IU1s1 IOMCKA IYTU PELIEHUS U WIUTIOCTPALUK PELIEHUSI YPABHEHHUI U HEPABEHCTB;

- c(opMupOBaHHOCTb MPEJCTaBICHUI 00 OCHOBHBIX MOHSTHSIX MaTeMaTH4YE€CKOTO
aHajM3a W MX CBOWCTBAX, BJIAJICHUE YMEHHEM XapaKTepu3oBaTh MOBeACHUE (YHKIHUM,
HCIIOJIb30BaHUE MTOTYYCHHBIX 3HAHUM U ONMCAHMS M aHAJIM3a PEaJIbHbIX 3aBUCUMOCTEM;

- BJIAQJCHUE OCHOBHBIMM TIOHATHUSMHU O IUIOCKHX M  HOPOCTPAHCTBEHHBIX
reOMETPUYECKUX (Urypax, HMX OCHOBHBIX CBOWMCTBaX; C(OPMHUPOBAHHOCTH YMEHHS
pacno3HaBaTh TreoMeTpuueckne (GUTYyphl Ha 4YepTeXaxX, MOJEISIX W B PEaATbHOM MHDE;
MPUMEHEHUE W3YyYEHHBIX CBONCTB TreoMeTpuueckux ¢uryp u Gopmyn s penieHus
FeOMETPUYECKHX 33734 U 3a7a4 C MPAKTUYECKUM COJICPKAHUEM,;

- c(opMuUpOBaHHOCTb MPEACTABICHUN O Tpolleccax W SBJICHUSIX, HUMEIOIIUX
BEPOSTHOCTHBIM XapakKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEAJbHOM MHpE,
OCHOBHBIX TIOHSATHUSX DJJIEMEHTAPHOW TEOPUM BEPOATHOCTEM; YMEHUW HAXOIUTh U
OIICHUBATh BEPOSTHOCTH HACTYILJICHUS COOBITHI B MPOCTEHIIINX MPAKTHYECKUX CUTYAIUsIX U
OCHOBHBIE€ XAPAKTEPUCTUKH CIIyYalHBIX BEIUYMH;

- BIIQJICHUE HABBIKAMHM MCIIOJIb30BaHMS TOTOBBIX KOMIBIOTEPHBIX MNPOTPaMM IMpHU
pelLIeHnH 3a1a4.

2. CTPYKTYPA U IPUMEPHOE COJAEPKAHUE
YYEBHOU JUCHUIIVIMHBI «MATEMATHKA»

2.1. O0bem y4eOHOI TMCUMIIMHBI M BUJbI y4e0HO# padoThI

[Ipu peanuzauuu coaepkaHus  001I€00pa3oBaATENbHON  y4eOHOM  AMCIMUIUIMHBI
«MaremaTuka: anreOpa ¥ Hayaja MaTeMaTHYEeCKOIO aHajn3a; TEOMETpHs» B Ipeaenax
ocBoenusi OIIOIT CIIO na 6Ga3ze OCHOBHOrO OOIIEr0 OOPa30BaHUSA C MOJYYEHHUEM CPEIHEro
obmero oOpaszoanusa (IIIICC3) wmakcuMmanbHas y4yeOHas Harpy3ka oOOydJarouuxcs
coctaBisgernio cneruaibHocTAM CIIO Texnumyeckoro mnpodumns — 244 wyac. U3 Hux
aynutopHas (oOs3aTenbHasi) Harpyska OOy4aroIIMXcCsl, BKJIIOYas MPAKTHYECKUE 3aHATUSA, —
234 yaca; BHeayJUTOpHAsI caMOCTOsTeNIbHasl padoTa cTyaeHToOB — 10 yacos.

MaxkcumanbHast yueOHasi Harpy3ka (BCero) 244

O0s13aTenbHas ayquTopHas yueOHasi Harpy3ka (JIeKIuu 234
Y IPAKTUYECKUE 3AHITHS)

BueaynurtopHas camocToaTenabHast paboTa 10
oOydarormierocst (BCero)

Htorosas arrecrarus B (popme sK3ameHa

2.2. COJEP)KAHUWE YYEBHOU JUCITATLIMHBI



BBenenue

MaremaTiika B HayKe, TEXHHKE, JKOHOMHKE, HH()OPMAIMOHHBIX TEXHOJOTHSIX U
NPaKTUYECKON JnesTenbHOCTH. Llemm W 3amaum M3ydeHHs MAaTeMaTHKH [PH OCBOCHHU
npodeccuit CIIO u cnetmansuocreit CIIO.

AJITEBPA
Pa3BuTHE NOHATHSA 0 YHCJIE
[{enwie 1 parmoHasibHbIE Yncha. JledicTBUTeNbHBIE Yncia. [IpubnusiceHnble GblUUCTEeHUS.
ROMVLJZ@KCHble yucia.

Kopnu, crenenu u jorapugmsi

Kopuu m cremenu. KopHu HaTypajdpHOM CTENEHUM M3 YMCIA U UX cBoWcTBa.CTeneHu
CpaLlMOHAJIbHBIMU MOKA3aTeNsIMHU, UX CBOWCTBA. CTENEHH C JEHCTBUTEIbHBIMU ITOKA3ATENSIMU.

Ceoticmea cmenenu ¢ 0elcmaumenbHblM NOKA3amenem.

Jlorapudm. Jlorapudm uuciaa. OcHOBHOE JTOTapu(HPMHIESCKOE TOXKAECCTBO.JleCITHIHBIEH
HaTypanbHble Jorapudmel. [lpaBuma geiictBuit ¢ norapudmamu. Ilepexon k HOBOMY
OCHOBAHHIO.

IIpeoOpa3oBanue ajaredopanyeckux Bbipa:xkeHnuii. [IpeoObpasoBanue panyuoHaaIbHBIX , UP-
palMoOHaNIbHBIX CTEMEHHBIX, TOKA3aTEIbHBIX U JIOTAPU(PMUIECKIX BbIPAXKCHHI.
Ilpakmuueckue 3anamus

Apudmernueckre NEHCTBUS HaJ YWCIAMHU, HAXOXJEHUE NPUOIMKEHHBIX 3HAYECHUU
BEJIMYMH M TMOTPEUIHOCTEH BBIYUCICHUM (A0COMIOTHOM W OTHOCHUTEIBHOM), CpaBHEHHUE
YU CJIOBBIX BBIPAXKEHUM.

Brruncienne u cpaBHeHHE KOpHEN. BhINOIHEHUE pacyeTOB C paJuKaIaAMHU.

Pemenne wuppanuoHanbHbBIX ypaBHeHWH. HaxokneHue 3Ha4YeHUU CTENEHEU C
panuoHanbHbIMU TOKa3aTensiMu. CpaBHeHue creneHed. IIpeoOpazoBaHusi BbIpaKEHH,
COJIEpIKAILIMX CTENEHU. Pelllenne noka3aTelibHbIX YPABHEHUMN.

Pewienne npukiagHpIxX 3aa4.

Haxoxaenue 3HaueHuii Joraprudma rno npou3BoJILHOMY OCHOBaHMIO. [lepexoa oT oiHOro
OCHOBaHMsSI K Jpyromy. Beruucienue u cpaBHeHue jorapudmon. JlorapudmupoBanuve u
NOTEHUMPOBAHUE BBIPAYKECHUIA.

[TpuGnmxeHHbIe BEHIYUCICHUS U PEIICHUS MPUKIAIHBIX 3a/1a4.
Pemenne norapudmuueckux ypaBHEHHI.

OCHOBbI TPUTOHOMETPUH
OcCHOBHBIE IOHATHS
Pannannas mepa yrna. BpamarensHoe npukeHue. CHHyC, KOCHHYC, TAHT€HC U KOTaHT€HC
qyuca.
OcHoBHbBIE TPUTOHOMETPHUICCKHUE TOK/ICCTBA
dopmydibl ipuBencHus. Popmyiibl ciioxkeHusi. PopMybl yaBoeHUst Popmyavl noao-
BUHHO20 Y2/1d.

IIpeoOpa3zoBaHus NPOCTEHIINX TPUTOHOMETPUYECKHUX BhIPAKEHHUH
[Tpeobpa3oBanre CyMMbI TPUTOHOMETPHUUECKUX (PYHKIIMI B MPOU3BEACHUE U
IIPOU3BEICHUS B CYMMY. Buipasicenue mpucoHomempuyeckux OyHKyuil uepes maHeeHc

NoJIOBUHHOO0ApcYMEHMA .

TpuronoMmerpuuyeckue ypaBHeHHUs M1 HEPABEHCTBA



[Tpocreiimme TPUTOHOMETPUYECKUE YpaBHEHUS. Ilpocmeriwue
MPUSOHOMEMPUYECKUCHEPABEHCTNEA.
OOpaTHble TPpUTOHOMETPHYecKHe PYyHKIMH. APKCUHYC,apKKOCUHYC,apKTaHTE€HC.

Ilpakmuueckue 3anamus
PanmaHHbBI METOJT M3MEPEHUS YIII0B BPAILEHHS U CBSI3b C IpaycHO Mepoil. OCHOBHBIE
TPUTOHOMETPUUYECKUE TOXKAECTBA, (POPMYJIIbI CIIOKEHUS, YABOCHHUS, TPE0OPa30BaHUE CYMMBI
TPUTOHOMETPUUYECKUX (PYHKLUN B IPOU3BEICHUE, TPEOOpa30BaHNEe MPON3BEACHUS
TPUrOHOMETpUYECKUX (PyHKLMI B cymMMy. [Ipocreiinme TpuroHoMeTpuyeckue
YPAaBHEHMS U HEPABEHCTBA.
OOpaTHbIE TPUTOHOMETPUUECKHE (DYHKIIUU: apKCUHYC, aPKKOCHHYC, apKTaHT€HC.

DYyHKUUU, UX CBOUCTBA U IPaQuKH

PyHKIUH. OobnacTb oIpeeeHUs u MHOKECTBO 3HaueHui;rpauk
(GYHKIMY,TOCTpOEHHE T'papuKOB (PYHKUNH, 3aJaHHBIX Pa3IMUYHBIMH CIIOCOOAMH.

CBoiicTBa (pyHxkuuun.
MOHOTOHHOCTB,YE€THOCTh,HEYETHOCTH,0rPAHUYEHHOCTb,IEPUOTUYHOCTD. [TpomexyTKn

BO3pacTaHus W YOBIBaHMs, HAWOOJbIIEE W HAMMEHBINEE 3HAYCHHUS, TOYKH OSKCTpEeMyMa.
['padmyeckass wmHTepnperanus. [Ipumepbl (GYHKIIMOHATBHBIX 3aBUCUMOCTEH B pPEabHBIX
nporeccax u siBICHUAX. ApudMeTuaecKre onepanuu HaJl QyHKIUIMHU.

Crnoxnas ¢pyHkius (komno3unust). [louamue o HenpepvleHOCmMuU QYHKYUU.

Oopatnbie ¢yakuuu. Obnacmes onpedenenusi U 001aCMb  3HAYEHUU 0OPAMHOU
@yuxyuu.l pagux oopamuou hynkyuu.

CreneHHble, NOKa3aTelbHbIE, JJorapupMuiyecKkue 1 TPUTOHOMeTPUYECKHUe

¢pynkuuu. O0OpaTHbie TPUTOHOMETPHUYECKUE PYHKIIMHA
Omnpenenenus GyHKIMH, MX cBoMcTBa U rpaduku. [IpeodpazoBanus rpagukoB.
[TapanienbHblil IEPEHOC, CHMMETPHSI OTHOCUTENIBHO OCEl KOOPAMHAT U CUMMETPHUS
OTHOCHUTEJIbHO HayaJla KOOPAUHAT, CAMMETPHSI OTHOCUTENBHO NPSAMOH ) = X, pacTsHKEHHUE U
CKaTHE BJIOJIb OCEN KOOPIUHAT.
Ilpaxmuueckue 3anamus
[Ipumepsl 3aBUCHMOCTEN MEXIy MEPEMEHHBIMU B PEAbHBIX IMPOILIECCaX W3 CMEXKHBIX
mucuumiauH.  Onpenenenve ¢Qynkuumid. Iloctpoenne u  ureHue rpaduKOB  (PYHKLIHM.
UccnenoBanne Qynkunu. CBONCTBA JIWHEHHON, KBaAPAaTUYHON, KyCOUHO-IMHEHHONW U APOOHO-
nuHeWHoi ¢ynkumii. HempepsiBHble u mnepuoguueckue (ynkuuu. CpoiicTBa U rpaduku
CHUHYCa, KOCHHYCa, TaHreHca U KoTaHreHca. OOpatHble pyHKuMM U ux rpaduku. OOpaTHbIe
TpuronomeTpudeckue Qynkuuu. IlpeoOpazoBanus rpaduxa ¢ynkuuu. [FapmonMueckue
konebanus. [Ipuknansele 3ana4u.
[TokazarenbHble, TOrapu(pMUUECKHE, TPUTOHOMETPUUECKIE YPAaBHEHUS U HEPABEeHCMEA.

HAYAJIIA MATEMATHUYECKOI'O AHAJIM3A

IocaenoBareabHocTH. CriocOoObI 3a/1aHUsI M CBOMCTBA YMCIIOBBIX IOCJIEI0BATEILHOCTEM.

llousmue o npedene nocaedosamenvrnocmu. Cywecmeoganue npeoena MOHOMOHHOU
02PaHUYEeHHOU nocnedosamenvhocmu.CyMMUpPOBaHNE
nocyienoBaTenbHoCcTeNH. beckoHeuHOYyObIBaroIIas reOMETPUYECKAsi MPOrPECCUs U €€ CyMMA.



IpousBoanasi. IlonsTe o0 NpoW3BOAHOM  (PYHKUMU,e€ TEOMETPUUYECKUH U
du3nueckuiicMbICll. YpaBHEeHUE KacaTelnbHOM K rpaduky dyHkuuu. [IpousBojHbIE CyMMBI,
pa3HOCTH, NpOU3BEACHUs, 4YacTHble. [IpoM3BOAHBIE OCHOBHBIX JJIEMEHTAPHBIX (QYHKIUH.
[IpuMeHeHue MNPOU3ZBOJHON K HCCIEAOBAaHUIO (PYHKIUH U TMOCTPOCHHUIO T'paPHUKOB.
IIpouzeoonvieobpamuotl yHKyuU u KOMROUYUYU PYHKYULL.

[IpuMepbl HKCNONB30BaHUSA NPOU3BOAHOM ISl HAXOXKACHUS HAWIYYIIErO pELICHUS B
NPUKIATHBIX 3a7adax. BTopas mpou3BOAHas, €€ TeOMETPUYECKHAd M (PU3UUYECKHIl CMBICI.
Haxosxaenue ckopocTy [ist mporiecca, 3a1aHHoro (popmymoit u rpadukoM.

IlepBooOpa3Hass u wmHTerpasa. [IpumeHeHue oOmnpeneneHHOro HWHTErpajza i
HaXOXXJICHUAIUIOMAAW  KpUBOJAMHEHHONW  Tpanenuu. @®opmyna  Herorona—IJleitbnuna.
[IpuMepsl mpuMEHEHUST UHTErpaia B GU3UKE U T€OMETPUH.

Ilpakmuueckue 3anamus

UwucnoBass mMOCIEIOBATEIBHOCTh, CIOCOOBI €€  3aJaHus, BBIUUCICHUS  YICHOB
MOCJIEIOBATEBHOCTH. [Ipenen MOCJIEIOBATEILHOCTH. beckoneuno yOBIBarOIIIAs
r€OMETPUYECKAS] TPOTPECCUSL.

IIpon3BOHASA: MEXAaHUYECKUN U T€OMETPUYECKUIN CMBICII IIPOU3BOIHOM.

VYpaBHeHue kacarenbHOM B obmem Buze. [IpaBuna u dopmynsl auddepeHurpoBanus,
TabnuIa MPOU3BOAHBIX dJeMeHTapHbIXx (yHkmmii. McciaemoBanue GYHKIMA C  TTOMOIIBIO
npou3BoAHON. HaxokaeHue HamOOIBINET0, HAWMEHBIIETO 3HAYCHUS M IKCTPEMAIbHBIX
3HaYeHUH (PyHKUIUU.

HNuterpan u nepooOpaszHas. Teopema HeroTrona—JleiiOnuma. [lpumenenue naTerpana k
BBIYHMCIICHUIO (PU3MYECKUX BEJIMYUH U IUIOIIA IEH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHust " CHCTEMBbI yPaBHEHMH.
PannoHanbHble, MppallMOHAIIBHBIE, [IOKA3aTEIbHBIEM ~ TPUTOHOMETPUUYECKUE YPAaBHEHUS U
CUCTEMBI.

PaBHOCHIIBHOCTB ypaBHEHHUI, HEPABEHCTB, CUCTEM.

OCHOBHBIE NpHUEMBl HX pEHICHUS (Pa3IoKEHUE HAa MHOXKUTENIH, BBEICHUE HOBBIX
HEU3BECTHBIX, [10ICTAHOBKA, Ipa)MUEeCKUl METON).

Hepagencrsa. PannoHanbpHble, MppallMOHAIIBHBIE, [I0OKA3aTEIbHBIC
umpuzonomempuieckue HepaBeHcTBa. OCHOBHbBIE TPUEMBI UX PELLIEHUS.
Hcnonb3oBanue CBOMCTB M rpaukoB QyHKIUHA NPU pelIeHUN YPABHEHUH U
HEPaBEHCTB.
Meton unTepBanoB.M300paxkeHne Ha KOOPAMHATHON IUIOCKOCTH MHOKECTBApELIEHUM
YPABHEHHUU U HEPABEHCTB C IBYMsI IEPEMEHHBIMU U UX CUCTEM.
Ilpuknaonwvie 3a0auu
[IpumeHeHne MaTeMaTH4EeCKUX METOIOB ISl PEILIEHUs CONECPKATEIBHbIX 3a1a4 U3
pa3IMYHBIX 00JacTel HAYKU U MIPAKTUKH.
MHuTepnperanys pe3ynbrara, y4eT pealbHbIX OTPAHUYCHUN.

Ilpakmuueckue 3anamus

Kophu ypaBuenuii. PaBHocunbHOCTh ypaBHEeHU. [IpeoOpazoBane ypaBHEHUH.
OcCHOBHBIE TIPHUEMBI pEILICHUS ypaBHEHUM. Pemienne cucrem ypaBHeHuid. Mcnosib3oBaHue
CBOMCTB U rpadukoB GYyHKIUHN 1JI PEIICHHUs] YPaBHEHUI U HEPABEHCTB.



KOMBHHATOPHUKA, CTATUCTHUKA Y TEOPUSA BEPOATHOCTEM
DJIeMeHTbl KOMOMHATOPUKH
OcHOBHBIE TIOHATHS KOMOMHATOPWUKHM. 3aJayd Ha TMOJACYET YHCJIAa pa3MElIeHHH,
NEPECTAHOBOK, coueTaHud. Pemienwe 3amau Ha nepebop BapuantoB. dopmyna OuHoMma
Hprorona. CoiicTBa OMHOMUHAIBHBIX KOd(puiineHtoB. Tpeyroapuuk [lackas.
DJIeMEHTBI TEOPUH BEPOSITHOCTEH
CoObITHE, BEpOSTHOCTh COOBITHS, CIOXKEHHUE W YMHOXXEHHE BEpoATHOCTEH. [lonamue
oHe3agucumocmu cobvimui. Jluckpemuas cuyyanHas 6eiuyuHda, 3aKOH ee pacnpeoeneHusl.
Yucnosvie xapaxmepucmuku OUCKPEemMHOU CAY4atHOU eeauyunsl. Ilonamue o 3axone 601bUUX
yucei.
JIeMeHTbI MATEeMATHYECKOM CTATHCTUKH
[IpencraBnenne naHHBIX (TAOJIUIIBI, TUArPAMMBI, TpaQUKU), 2eHePalbHASL COBOKYNHOCHb,
8blOOpKa, cpednee apughmemuuecxkoe, meouarna. llonsmue o 3adauwax mamemamuiecKou
CMamucmuKu.
Pewenue npaxmuueckux 3a0au ¢ npumenenuem 6eposmHOCIMHbLIX MEMOO08.

Ilpakmuueckue 3anamus

Hctopust pa3Butusi KOMOMHATOPUKU, TEOPUU BEPOSITHOCTEH M CTATUCTUKH U UX POJb B
pa3ianuHbIX cepax 4eroBeUYEeCKOW kKu3HeaearenabHocTu. llpaBuna xomOuHaTOopuku. Pemienue
KOMOMHATOpHBIX 3aj1ad. Pa3Menienusi, codyeraHuss M IHepecTaHOBKM. buHoM HbroToHa M
TpeyronbHuk Ilackamns. [Ipuknagaeie 3agaum.

Kitaccnueckoe omnpenernceHue BEpPOSITHOCTH, CBOWMCTBA BEPOATHOCTEH, TEOpEMA O CyMME
BEposATHOCTEW. Brrunciienne BepostHocTed. Ilpukmanneie 3amaun. IIpencraBienue 4mciaoBbIX
nansbIX. [IpukiagHaeie 3ana4u.

I'EOMETPUA

IIpsiMmbie U MJIOCKOCTH B POCTPAHCTBE

B3auMHOe pacrosnokeHue IByX NpsAMBIX B IpocTpaHcTBe. [lapamiensHOCTh NPSIMON H
mockocty. [lapamnensHOCTh mmocKkocTed. llepneHauKyIsIpHOCT NPSAMONM M IJIOCKOCTH.
IleprieHIUKyYIIAp ¥ HAKJIOHHASA. YTOJI MEXKIY IPSIMOM U IJIOCKOCTBIO. J[ByrpaHHBIN yroia. YTomu
MEXIY IIIOCKOCTAMMU. [1epneHquKyIApHOCTD ABYX IUNIOCKOCTEH.

['eomeTpuyeckue npeoOpa3zoBaHusl MPOCTPAHCTBA: MAPAJIIENbHBIA MEPEHOC, CUMMETPUS
OTHOCHUTEJIBHO INIOCKOCTH.

[TapannenpHOEe TpoeKTHpOBaHUE. [L1owadb opmoeonanvHoli npoexkyuu. V3o0paxeHue
IIPOCTPAaHCTBEHHBIX QUIYP.

MHororpaHHMKH
Bepumnel, pebpa, rpanu MHOTOrpaHHuKa. Pazsepmra. Muozozpannvle yenvl. Boinyxivie
Mmuozoepannuku. Teopema Diinepa.
[Tpusma. [Ipsimast u axnornas npusMma. [paBunpHas npusma. [lapamnenemunen. Ky6.
[Inpamupa. [IpaBunbHas nupamMuaa. Y cedeHHas nupamuaa. Terpasap.
Cummerpuu B KyOe, B IapajiiesienuIiene, B npusme u nupamue. Ceuenus Kyoa,
MPU3MBI U TUPAMHU/IBI.
[IpencraBnenne O NPaBUIBHBIX MHOTOTpaHHUKax (TeTpa’ape, KyOe, OKTadape,
J0JIeKad’Ipe U UKOCAdIPE).



Tesia M NIOBEPXHOCTH BpallleHU S
[Hunmuaap u KoHyC. YcedeHHBIM KoHyc. OCHOBaHWE, BbICOTa, OOKOBasi MOBEPXHOCTH,
oOpazyromias, pa3Beptka. OceBble CEUYECHHUS U CEYCHHUs], TapalIeIbHbIE OCHOBAHHUIO.
[lap u cdepa, ux ceuenns. KacarenpHast maockocTh K chepe.
N3mepenust B reomeTpuu
O0meM u ero uzmepenue. MarerpanpHas popmyna oobema.
®opmynsl oO6beMa Kyba, MPAMOYTOJBHOIO MapajlieNienuIeaa, MNPU3Mbl, UIUHAPA.
dopmynbsl 00beMa MUpaMHIbl U KOHyca. DOopMymbl TUIOMIANA TOBEPXHOCTEH IWIMHIpA U
koHyca. ®opmybl 00beMa mapa 1 IIoagu cQepsl.
[Tomo6ue Ten. OTHOMIEHUS TUIOMIAACH TOBEPXHOCTEH 1 00bEMOB MOJOOHBIX TEIl.

KoopauHaTtsl U BEKTOPbI

[IpsimoyrosibHas (AekapToBa) CUCTEMA KOOPAMHAT B IpocTpaHcTBe. PopMysia pacCTOSIHUS
MEXy IBYMsI TOUKaMU. Y paBHEHUS CPEPBI, nI0CKOCMU U NPAMOLL.

Bekropel. Moayne BekTopa. PaBeHCTBO BEKTOpOB. Cll0)KEHHE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4ucio. Pa3moxkeHue BEKTOpa IO HANPaBICHUAM. YTOJI MEXKIY ABYMs BEKTOPAMM.
[Tpoexunsa BekTopa Ha ocb. Koopaunarts! Bekropa. CKalsipHOE IPOU3BEACHUE BEKTOPOB.

Hcnonb30BaHue KOOPAMHAT U BEKTOPOB IPU PELICHUMH MATEMaTUYECKUX U IPUKIIAJHBIX
3az1ay.

Ilpakmuueckue 3anamus
IIpr3Haku B3aMMHOTO pACIOJOKEHUSA NPSIMBIX. YTOJI MEXAYy NpsAMbIMHA. B3amMHoOe
PacCIoJIOKEHHE NPSMBIX U IUIOCKOCTEW. [lepneHauKkyissp M HakJIOHHAs K IUIOCKOCTH. YTOJI
MEXIYy IPSIMOM M IUIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PACIIONIOKEHUU IPSIMOM U IUIOCKOCTH.
Teopema o Tpex NeprneHIuKYISIpax.

[Ipu3HaKku 1 CBOMCTBA NapajuIENIbHBIX U NEPIEHAUKYIISPHBIX INIOCKOCTEN. PaccTostnue ot
TOYKH JI0 IIJIOCKOCTH, OT IIPSIMOM A0 INIOCKOCTH, PACCTOSIHUE MEXKY INIOCKOCTSIMH, MEXKITY
CKPEILMBAIOIIUMHUCS MPSMBIMH, MEX1Y MPOU3BOJILHBIMU (PUTypamMu B MPOCTPAHCTBE.

[TapamnensHOE  NpPOEKTUpPOBAaHWE U €ro  cBoWctBa. Teopema o  naowaou
OpPMO20HATLHOUNPOEKYUU MHO20Y20IbHUKA.B3aNMHOE PacloIOKEHUE IPOCTPAHCTBEHHBIX
duryp.

Paznuynble Buael  MHOrorpaHHukoB. Mx  wu3oOpaxkenus. CeueHus, pas3BepTKU
MHOIOrpaHHukoB. Ilmomane moBepxHoctu. Buael cummerpuii B mpoctpaHcTBe. CHUMMETpHUs
TEJ BpaIlleHUsl U MHOIOIPaHHUKOB. Brluncienue miomaaei u o0beMoB.

Bexkropsl. [lelicTBus ¢ BekTopamu. [lekapToBa cuctemMa KOOpAUHAT B IPOCTPAHCTBE.
VYpaBHEHUE OKPYKHOCTH, c(pepsl, IUIOCKOCTU. PaccTosiHue Mex 1y Toukamu. JleficTBus ¢
BEKTOpaMH, 3aJJaHHbIMHU KoOopauHaTaMu. CKaJIIpHOE POU3BENECHUE BEKTOPOB. BekTOpHOE
YPaBHEHME NPAMOM U IUIOCKOCTU. VICrioyib30BaHNEe BEKTOPOB IIPHU JOKA3aTEIbCTBE TEOPEM

CTEPEOMETPHH.

JIns BHEayAWTOPHBIX 3aHATUM CTYAEHTAM HapsAdy C PELICHUEM 3a4a4 WU BBIIIOJIHEHUS
NPAKTHUYECKUX 3alaHuil MOXKHO MPEIJIOKUTh TEMbl HMCCIEIOBATENbCKUX M pedepaTUBHBIX
paboT, B KOTOPBIX BMECTO CEpUIl OTAENBHBIX MEIKHUX 33/Ja4 U YINPaKHEHUU MpeiararoTcs
CIOKETHbBIE 3aJjaHus, TpeOyrollue MIUTENbHON paboThl B pamMKax OJHOM MaTeMaTH4ecKOu
CUTyallul. DT TEMbI MOTYT OBITh KaK MHAMBUAYAJIBHBIMH 33JaHUSIMH, TaK U TPYNIOBBIMH IS
COBMECTHOTO BBIITOJIHEHMSI UCCIICOBaHUS.



Ilpumepuvie memot pechepamoe (00K1a008), UCC/1€008AMENbCKUX RPOECKMOE

HenpepriBabie 1poOu.

[IpumeHeHue CII0KHBIX POLEHTOB B 3KOHOMHUYECKHUX PACUETaX.
[TapayienbHOE NPOEKTUPOBAHMUE.

Cpennuie 3Ha4eHUs] M UX TPUMEHEHUE B CTATUCTHKE.
BexropHoe 3amanne npsAMbIX U IJIOCKOCTEN B MPOCTPAHCTBE.
CrnoxeHne rapMOHUYECKUX KOoeOaHuil.

I'padmueckoe pelieHre ypaBHEHUI U HEPABEHCTB.
[TpaBuibHBIE U TOIYIPABUIBHBIE MHOTOIPAHHUKH.
KoHnueckne ceyeHus: U uX MPUMEHEHUE B TEXHUKE.
[Tonsatue nuddepeHimana u ero NpUI0KEHUSI.

CxeMbl IOBTOPHBIX UCHIBITAaHUN bepHyiu.

HccenenoBanne ypaBHEHUM U HEPABEHCTB C APAMETPOM.



2.3. MpumepHbIA TeMaTUUYECKNA NNaH y4ebHON ANCLUNAUHDI

«Matematuka»
HaumeHoBaHue CopeprKaHue yuebHOro matepuana, O6bem
pa3aenos U Tem camocrtonaTenbHan paborta Yyacos YposeHb
0Byualoumxcs OCBOEHMUA
Tema 1. 1
BeepeHue.
MaTemaTuKka B
HayKe n
NpPaKTU4YeCcKomn
DEeATeNbHOCTU.
Lenu n 3apgauu
n3yyeHuA
MATEMATUKN B
yypexaeHmax
cno
Tema 2.Passutume 11
aAoHAaATMa8 o yucne
1)Ilenbie u parmoHaIbHBIC YUCIIA. 1
[evictBUTeNbHble uncna. 2)[denctsums 2
Hag, 4eNCTBUTENbHBIMU YNCAAMMWN. 2
3)MpnbAUKEHHbIE BbIMUCNEHUA.
MorpewHocTn NPUBANKEHHDbIX
BblYUCEHNI. [lencTBUA Hag,
NPUBANMKEHHBIMM YNCAAMMN.
4)PelueHne TpeyronbHMKOB. 2
5)KomnnekcHble yncna. Anrebpanyeckas
dbopMa KOMNIEKCHOrO YKncna.
6)1encTBMA C KOMMNIEKCHBIMU YUCNaMM
B anrebpanyeckon popme.
CamoctonaTenbHana paborta no teme
«Pa3BuTME NOHATUA O YUCnen. 2
2
2




Tema 3.0OCHOBBI
TPUTOHOMETPUU

40

1)CHHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC.
['panycHas u panuaHHasi Mepa yria.
2)OCHOBHBIEC TPUTOHOMETPHUUYECKHUE
TOXJI€CTBA.

3)Popmynbl IPUBEACHUS.

4)CuHyc, KOCUHYC, TAHT€HC CYMMBbI U
Pa3HOCTH JIBYX YIJIOB.

5)Dopmyiibl ABOHHOTO yriia. DopMyJbI
MOJIOBUHHOTO yTJIa.

6)PopMynbl CyMMBI U Pa3HOCTH
OJIHOMMEHHBIX TPUTOHOMETPHYECKUX
(byHKIHIA.

7)DopMmyiibl Ipeodpa3oBaHUs
npousBefeHUs! B cyMmmy. DopMyiibl
MOHW)KEHUS CTETICHH.
8)[IpeobpazoBanme MPOCTEUIINX
TPUTOHOMETPUUYECKHUX BBIPAKECHHI.
9)ToxnecTBeHHBIE MPEOOPa30OBAHMS
TPUTOHOMETPUYECKHUX BBIPAKEHUI
CamocrosiTeibHast paboTa 1o reme

«IIpeoOpa3oBaHNETPUTOHOMETPHYECKHX

BbIPAsKeHHID.
10)TpuroHomeTpuyeckne ¢yHKUMU, KX
rpaduKM M CBOMCTBA (CMHYC, KOCMHYC).
11)TpuroHomeTpuyeckne ¢yHKUUU, KX
rpadMKn 1 CBOMCTBA (TaHreHC,
KOTAHreHc).

12) O6paTHble TPUFOHOMETPUYECKUE
GYHKLUMU, X rpadUKN U CBOMUCTBA
(apKCMHYC, apKKOCMHYC, apKTaHTeHC,
apPKKOTAHTeHcC).

13)MpocTeniune TpUroHomeTpuyeckme
YPaBHEHMUA.

14)PeweHune npocTenLLnx
TPUIFOHOMETPUYECKUX YPABHEHUA.
15)PelueHne TPUroHOMeTPUYECKUX
YPaBHEHUN Pa3INYHbIMU METOAAMM.
16)PeweHune cuctem

N




TPUIFOHOMETPUYECKUX YPaBHEHUA.
17)PelueHne TPUroHOMETPUYECKUX
HepaBeHCTB.

18)PelleHne TPUrOHOMETPUYECKMUX
YPaBHEHUMN,

CUCTEM TPUTOHOMETPUYECKUX
YPaBHEHMUN,

TPUTOHOMETPUYECKMX HEPABEHCTB.
19)TpuroHomeTpuyeckaa popma
KOMMNAEKCHOro Yncna.

20)deicTBMNA C KOMNAEKCHBIMUW YUCAAMMN
B TPUrOHOMETPUYECKON popme.
CamocToAaTtenbHasa pabora no teme
«TpuroHomeTpuueckue GyHKLUN.
PelueHue TpPUroHomeTpU4YeCKunx
YPaBHeHui».




11

Tema 4. KopHu,
cTeneHu

14

1)Crenenu ¢ pauuoHAIbHBIM TOKa3aTeIeM 2
U ux cBoicTBa. 2)[IpeodbpazoBanue
BBIPAKEHUI COACPKAIINX CTENEHU C
palMOHAIBHBIM [TOKA3aTEIEM.
3)KopHu HaTypaabHOM CTENEHU U3 YUCTa 2
u ux cpoiictBa. [IpeobpazoBanme
BBIPAKEHUN COJEpKAIUX KOPHH
HaTypaJIbHOM CTETEHHU.
4)IIpeoOpazoBaHHEe BBIPAKEHHI 2
COJIepKaIIUX KOPHH U CTEIEHHU.
5)Penienue uppaoHaIbHBIX YPaBHEHUM.
6)Pelienre nppanroHaIbHBIXHEPABEHCTB.
7)PenieHue uppaoHaIbHBIX YpaBHEHUM 2
Y HEPABEHCTB.
CamocrosiTeibHast padoTa 1o reme
«Creneny u KOpHW»
2
2
2
2
7
Tema 5. 18
MokasaTenbHasa u
norapupmmnyeckas

dYHKUNN,




1)Moka3atenbHasa dpyHKUmMA. Ee cBoiicTBa
n rpadpuKn.

2)Torapudm 4yuncna, CBOMCTBA
norapnéomos.

3)MpeobpasoBaHme norapnpmmyecKkmx
Bblpa*KeHUM.

4)NNorapndmuyeckasn bYHKUMA, ee
CBOWCTBA U rpadumk.

5)PelweHne noKkasaTeNbHbIX YPaBHEHWIA.
6)PeweHune norapmpmmyeckmx
YPaBHEHUN.

7)PelweHne cMctem NokasaTebHbIX U
NorapnepmMmnYecknx ypaBHEHUN.

8)PelweHne NoKkasaTeIbHbIX HEPABEHCTB,

9)PeweHne norapnPmmnyeckmnx
HepaBeHCTB.

CamocTonaTenbHas paboTta no reme
«MNoKa3saTenbHaa u norapudmuuyeckan

byHKUUN»

Tema 5.
IIpousBoaHast

40

1)®yHKMH, UX CBONCTBA U rpaUuKu
(moBTopenwue). 2)CnoxHast (GyHKITHUS.
3)[loctpoenue rpadukoB QyHKLIUNA C
MOMOIIBIO MPEe0OpPa30BAHUM.
MIlocnenosarenbHOCTh. [Ipenen
MOCJIEIOBATEIbHOCTH.
S)Ipenen dynkumnn. Beraucnenne
npeaenoB GyHKIHUI.
6)I1epBblil 1 BTOPOI1 3aMeYaTENbHbIE
peIEIbl.

7T)HenpepbiBHOCTH PyHKIIMU. Buasl Touek
pa3phbiBa.

8)3amaun, IpUBOAANINAE K TOHITUIO




pou3BOHOM. [IoHATHE MPON3BONHOM.
OcHoBHbIe npaBuia UG GHepeHInPOBAHNUS.
9)Bbluncienue nponu3BOIHBIX.
10)[IpounsBoiHasT CIOKHON (HYHKITUH.
11)I[Ipon3BoiHas TPUTOHOMETPUYECKUX U
00paTHBIX TPUTOHOMETPUUECKUX
byHKIMA.

12)I1pousBoHas gorapuMudeckon u
noKa3aTeabHON (QYHKITUH.

13) 'eomeTpruueckuii cMbICI
npousBoaHou. KacatenpHas k rpaduky
byHKIHIH.

14) MexaHuuecKui CMBIC IPOU3BOIHOM.
15) Bropas npou3BoaHasi, ee
Tr€OMETPUYECKUNA U PU3NUECKUN CMBIC]T.
16) IIpousBoHas B hU3UKE U TEXHUKE.
17) Auddepenmman GpyHKIIUN.
18)[Ipu3Hak Bo3pacTaHus (yObIBaHUS)
(byHKIHIH.

OkcTpemyM QyHKIUHU. BoiykinocTs
(BOTHYTOCTB), TOUKH TIeperuoa.

19) IlpumeHeHne npou3BOIHOM K
uccienoBanuo pysukiuu. [locrpoenue
rpaduka GyHKIHMH O pe3ybTaTam
UCCJIEIOBAHUS.

20) Haunbonpliee 1 HaMMEHbIIIEE 3HAUCHUS
GbyHKIHH.

CamocrosiTeibHast padoTa 1o reme
«IIpousBoaHas




20

Tema 7. IIpsmbie n
IJIOCKOCTH B
IIPOCTPAHCTBE

20

1)AKcnombl ctepeomeTpumn. Cneacrsus
N3 aKCUOM.

2)B3anMmHoOe pacnonoxeHue npambix B
NPOCTPaHCTBe.

3)MapannenbHoOCTb NPAMBbIX U
nnockocten. MNapannenbHocTb
NJOCKOCTEN.

4)NepneHANKYNAPHOCTb NPAMbIX.
MNepneHAMKYAAPHOCTb NPAMbIX U
NJOCKOCTEN.

5)epneHaMKynap U HaKNOHHaA.
Teopema o Tpex nepneHAUKynapax
6)Yron mexkay NnpsMoi 1 Na0CKOCTbIO.
Yron mexay nn1oCKOCTAMM.
HllepneHANKYISIPHOCTH TIOCKOCTEH.
8)PelwleHne 3334 Ha B3aUMHO
PacnoioXKeHue NPAMbIX, MPAMbIX U
NJOCKOCTEMN, NNOCKOCTEN B
NPOCTPaHCTBE.

9)Mapannenenunea, TeTpasap.
10)PeweHune 3aaa4 Ha Napannenenvnes,
n TeTpasgp.

CamocToAaTenbHasa pabora no teme
«lMpamble U N1I0CKOCTU B
NPOCTPaHCTBEY




10

Tema 8. 6
Koopaunatel u
BEKTOPbI
1)[lekapToBa cucteMa KOOpAUHAT. 2
Paccrostnue Mex 1y TOUKamu.
Koopaunatel cepennHsl OTpe3Ka.
2)BekTopsl. JleiicTBUS Ha/l BEKTOpaMH.
3)Mcnonp30BaHHE KOOPAUHAT U BEKTOPOB
IIPU PELICHUU MAaTEMATUYECKUX U 2
NPUKJIAJHBIX 3a7a4.
CamocrosiTeibHast padoTa 1o reme
«KoopauHaThl 4 BEKTOPbHD) 2
3
Tema 9. 20
MHOrorpaHHUKH
1 )Muororpannuku. 2)IIpuzma. 2
3)Ceuenue. [locTpoenue ceueHui 2
MIPU3MBL. 2
4)Perienue 3a7a4 no TeMe Mpu3Ma.
S)Iupamuaa. [IpaBuiabHas nupamMua. 2
6)Pemenue 3amau o reme «llupamuaay.
7)Y cedeHHasi mupaMu/ia. 2
Pewrenune 3aay no teme «Y cedeHHast
NUpaAMUIAY. 2
8) IlocTpoeHue ceueHui mupaMu/IbI.
9)IIpaBusnibHbIE MHOTOTPAHHUKH. 2
10)Pemenue 3anau no teme «IIpaBubHbIC
MHOTOTPaHHUKW»
CamocrosiTeibHast padoTa 1o reme 2
«MHOrorpaHHMKN»
2
2
10

Tema 10.Tena

|00




BpaLLEHMA U
NOBEPXHOCTU TEN
BpaLleHus

1)Unnunugp.

2)KoHyec.

3)Wap v chepa.

4)PeweHne 3aga4y no Teme «Tena
BpaLLLEHUNAY.

CamocrosiTeibHast padoTa 1o Teme
«Tesa BpaleHusi 1 TOBEPXHOCTH TeJI
BpaleHus»

N NNNDN

Tema 10.
dNemeHTbl
KOMBUMHATOPUKMN,
Teopum
BEPOATHOCTHU

12

1)OcHoBHBIE TOHATUSI KOMOMHATOPUKU
2)3amauun Ha MOJCYET YncCIia
MEPECTAHOBOK, PA3MEILICHUN, COUYCTAHUMN.
3)CBoiicTBa OMHOMHHAILHBIX
ko3 dunmentoB. Tpeyronsuuk [lackamns.
dopmyna 6uHoma HerotoHa.
4)CnyuaiiHoe cOOBITHE U €TI0 BEPOSITHOCTb.
5)CnoxxeHne 1 YMHOKEHUE BEPOSITHOCTEH
6)Pemenue 3amau
CamocrosiTeibHast padboTa 1o Teme
«JIeMeHTbl KOMOMHATOPUKH, TEOPUH
BEPOSITHOCTH M MATEMATHY€CKO
CTATUCTUKN»

Tema
10.ITepBoobpaznas
Y MHTETPaJ.

18

1)MepBoobpa3sHaa. 2)HeonpeaeneHHbIn

WMHTErpan n ero CBOMCTBA.

BblunMcneHne HeonpeaeneHHbIX
MHTErpanos.




3)UHTerpupoBaHue NoACTaHOBKOMN.
4)UHTErpnpoBaHMe Mno YacTam.

5)HaxoxaeHue HeonpeaeneHHbIX 2
WMHTErpanoB pasIM4yHbIMK cnocobamm.
6)3anauu, MPUBOASAIIME K TTOHATHIO 2
omnpeaeaeHHoro uarerpana. CBoncTBa
OIPEAETICHHBIX HUHTETPAJIOB U UX 2
BBIYHCIICHHE.
7)Bblumcnenune onpeaeneHHbIX
WMHTErpanos.
8)BbluncneHne nnowapen oduryp ¢ 2
NOMOLLbIO ONpPenEeNeHHOro MHTerpana.
9)PeweHne 3aga4y OU3MKU C NMOMOLLbIO
onpeaeneHHoro nHTerpana.
CamoctoATenbHaa pabota no Teme
«MepBoo6bpasHana un nuHterpan»
2
2
2
Tema 11. 18
N3mepeHuna B
reomeTpuu
1)O06neM u ero uzmepenue. MiHTerpanpHas 2
dbopmya
O6mbeMma.
2)Popmyna odbema Kyoa,
MPSIMOYTOJILHOTO Mapajuieienunea. 2

Pemenne 3agau.




3)Popmyna o6bema npusmel. Pemenne
3a1a4

4)Dopmyna odbema ruiIuMHapa. Pemenue
3amad.

5)Dopmyna o6beMa nupamubl. Perienue
3amad.

6)Dopmyna oobema KoHyca. Perenue
3azay.

7)Dopmynbl 06beMa Iapa U MIomaIn
cthepsl. Pemenue 3amay.

8)Pemenue 3a1a4 Ha KOMOUHAITUU
MHOTOTPaHHHUKOB, (DUTYp BpaIleHUS,
cdepsl.

9)Perienne 3a1a4 Ha HAXOXKIACHUE
00bEMOB TTOBBIIIICHHOTO YPOBHS
CJIOKHOCTH.

CamocrosiTesibHast padoTa 1o reme:
«A3mepennsi B reoMeTpHN»

Tema 12.
dnemeHTbl Teopumn
BEPOATHOCTEN U
MaTeMaTUYECKOWN
CTaTUCTUKM
(npogonkeHue)

1)AncKkpeTHan cnydyamHas BEMYUHA,
3aKOH ee pacnpegeneHus.
2)4ncnosble XapaKTEPUCTUKN AUCKPETHOM
CNYY4aMHOM BE/INYUHDI.
3)MpeactaBneHune gaHHbIX (Tabaunupl,
anarpammbl, rpadmkmn). FlreHepanbHas
COBOKYMHOCTb, BbIOOPKA, cpegHee
apudmeTmyeckoe, megmaHa, Moaa.
4)PelueHne NpakTUYECKUX 3334 C
NPUMEHEeHMEM BEPOATHOCTHbIX METOA0B.
CamoctoAaTenbHana paborta no rteme
«31eMeHTbl TEOPUU BEPOATHOCTEN U




MaTEeMaTUUYECKOM CTaTUCTUKUY

Bcero 244 yacos
AyauTtopHOM Harpysku 234 yacos

NMpomekyTouHasa atrectauma 10 yacos




XapakTepUCTHKA OCHOBHBIX BH/I0B Y4e0OHOIi 1eATeJIbHOCTH CTY/IEHTOB

Coepea mae oiyuenan

AP T RS T A (W BRI 0 I [ TR B TH OV L TG
({ma ypomsme e sl e T i

BeeneHHE

O AE DM TR e & POTEED MATEMATHEK B HAVEES, TEXHHRE, 3KOHIM HE &,
HH¢H:I PRATHOH HELY TeX HOUTOMHAX H ITREE THYSCED I AeH Tk HO CT H.

OFHAR OMISHHES ¢ HETAME H 3408 TAMH M3V UEHH A MATSMATHHHE IHH
oeBoeHEH T ppecerid CTI0 o coenuan krocTed CITO

AJI'EBFA

PasenTHE IT0H STH A
O eI

Bermon HeHH e & prfMeT et X ACHCTEHH HAZ THeIIaME , C0IeT a8
VOTHELE M ITHCEM S FH BI& T [FEDEM .

HanossaeHme IR iEeH HEDY SEHATEHH T BEITH THEH W ITOCpEIIH 0cT &6
BRI THCIEH M (a0 00Tn THOH B OT HOCH TETRHO ) Cpa BHEH He T 0B BIX
BT PR HE .

HaxoxxaeHme 0MIHG0E B 00l padoBAHHA X H BEMTHCISHRAX (0 THD-
CHTCH KO BOBM ITVEH KTAM [T T[HM MEL)

Kop i, cTemeHH, Jora-
prohM kI

OaH &K OMISHHE ¢ OHATHEM HOPHA -6 cTeneHn, ceolicTBAME [ 1M -
HATOE H MPAELTAME 08 BHSHEA B DHei.

A0 RN JTH [ROEAH HE OO ESeTEHI A KOPH A B ce0HeTE RopHeil. Brrmncre-
HH& H CPaEHSHHS KOPHSH , ERIIOTHEH D8 TR KU A HH JHATSHH A KOPHH.
[T peeoiipa 308 &H Be THCI0ER X B O VHEEHHE] X B BT SHIH , 00 38 pa -
L% PAAHEATEL

BrImmon HeHHS BpaCTeTOR 0 0 PMYIIA M, C0ASPHALTHM A EATEL, 00y
[IECT BIA # He00 N0ZHMETS [0 30T &H OB K H IO ]k 308 &H .

(i peA eIEHE S A EHOCH TEHOCTH B EIPMEe HHE ¢ pagn saram . Pemne-
L& B [[RALLEO LA JTRH BIX VP BHeEH L.

OaH &K OMISHEE ¢ [IOHATHEM CTEe HHE ¢ A6 TRH Tek HEIM TTOH &34 Te-
JIEM .

HaxoxaeHne 3JHATEHH T CTEIEHHE, HCOOIRIYA OpH HeolX0aHMOCTH
HEHCTRYMEH TAJIEH EIE COEACTEA.

DA MHCEIES HEH e KOPHA - CTeNeHH B BHAS CTEISHH ¢ AP0OHEI M [0 &
AHT EIEM H HAOH0 T .

D0 PRy T OB &H He CBOHCTE cTenenell. BraweaeHme creneHel ¢ pa-

L[ H0 HAT BHE] M [0 &34 TEIIEM , BRI [T HEH M TP HAK H JHATe HILA CTe-
[eHH, CpEEHSHH S CTeneetl.

[T peoiipa 30E &H He THCI0ERL X H O VKEEHHEL X B EIFHCH SHHH , 00 38 P -
[HX CTEMEHH, [0 pHMeHAd CEOHCTES . PeleH e 0 KAIATE BHEIX YDAE"
OB EIEE .

(UAE &R OMISHES ¢ ORHMeHSH HeM KOpHed o cTeneHedl IpH BEITHEITe -
HIHH CPEIHHY, ARTSHHH OT 304 B «3010TOM SRS Hs . Peimemnne
[PH ET AT HED 38187 Ha IO HE S T PO ILEHTEL

IMpecipazoEaHHe A0re-
Opa HTECKH X BB [ e il

BEImon He R e T a0l (30 Ba HHH BRIpa e HH H, 0 pHMeHeHIe oy,
CEAFAHHEIX ©0 CEONCTEAMH CTEIeHed H nora prpMoB.

O peaereHE e OATaCTH 00 VET HMELX 3H &TEH I 10 Caps s iiec K oro
BRI PacEnH U, PereHne Tora prp ME Tec I X VR BH S

OCHOBEI TPFHIOHOMETPHH

(M E OB HEL& TIOEHTT HI

Hayuenme paTHAHHOND METOAA HAMEDSHHA VITIOE BAIISHHA 1
HX CEAIH ¢ rpagycHoil me poil . Faoipas eHHe YIII0E B PEIEHEA HE
OE PO CTH, ©00 THECSH e BEJTH WHEH Bl VTIIE ¢ 800 [ 00 0 S e HH e M.




xﬂPH.HTEPﬂ.'Tm’!H. A AR BN EH R T BT H T TR

Copepaxamee ofyraenns {(ma ypaomme e (el e O T 1 )
0 PV ITH (OB AH e O eS8 & HH H TRHDD HO Me TR e KX 4oy HE [T i
ANA YTAOE TOBOOTE H OCTREIE VIJIOE TR AMOY DT BHAODD TR DT BEE -
KA H OfhACHEH Be X BIAHMOCBAIH
(cHOBHELS TRHIOHOME- IT pr S HEHEE OCHOEH BIX TRHMO HOMETREH TECHE Y TOH 380TE ATH BRITHE-
TRHTECKH & TOR ISCTES JIEHHA FHATEHHE TpHMOHO METRHYSCHE X v HE ITHE o 0380l 13 HHX
[Tp eod paso BaH KA W o- HayeH e OrHOBHED (00 PRMYIT TRE DNOEOMET PEH § {0 PR ITEL SO0 308 A,
CTEITHY TPHMOHOMETRH- | VABDEHH A, M0Epa 0B AHIA CYMMEL TPH DOHOMSTRHTSCE X (v HEIL

WECEH X BRI A0 &H HiH

E Mp0HIESAEHES H DPOHIESISHHA B CYMMY H O PHMEHSH 8 TRH BRI
WHCEITEHHH 3HATEH HA TRHMOHOMETRHISCHOM BRI EH HA B VTP IIe-
HH S 800,

OaHAKOMIISHHE &0 CEQICTEAME CHMM ST H TOUEH Ha &40 HH THO
OKPYAEOCTH M ORHMEHSHEE HY AN BERIB0AR (DOpM VI O pHESTSHH A

ITpoeT el e TR Ho-
NEE TS CEIDE Y i BH e-
HEH A M HE (NS € HC IS

PerreHue mo hopM yITaM | TR DOHOM ST I8 B0 MY K Pyry npocret-
[IH X TRHCDHO METHH TECHE Y VR He i,

IMTpuMeHeHE S OO HY METOI0E [FIEHEA Y BHSHH L (01 pHESeHE & B
JTHHeH HOMY, HEAAPBATHOMY . MATOA DEIT0HeHH A i MEOHHTETH . 38"
MEH B T &EMEH HO ) ITpH IS H HH TH DO OM ST TS X Y [RaE HeH Hii .
VreH S OTMETATE Ha KFYDe [IIEH HA TR0CTeHI Hx TR DOH OM TR
WECHHX HEaBEHCTE

ApECHEHYC, 8DEKOCHHYC,

JaHAK OMIISHHE ¢ [OH ATHEM 00 BATH BIX TRHMD HO MET [HITeCE X Uy -

APETAHMEHC WHCILA L HEE .
HlayaeH e onpeae TeHEH apE cHEYCE . AREROCHH Ve, 8 PE TAHMEHCS
WHEIL A, (POPM YIHO B HHE HX, Ha300pa SoeHHE Ha &80 BH TEO B O s
HOCTH , IO MEHSHIES [T EIEHEH YPa BHeHH i
DVHEIMH, HX CBOHNCTBA H I'PADGHEH
Ay ELECLE HEHL (3 HAK OM ITEHHE ¢ [MOH ATHEM [IEpEMeHHOMH , [MTPHMei MH 388 HCH MO CTetl
[loaaTie 0 HENPE PRIBHO- | mes 70 [I8peMSHEER M.

CTH Y HELLHH

(3 H K OMITEHHE ¢ [MOH STHEM TP e A, OITPET08H 108 TR ELAA T8 -
HOOTH TOYHHE Cpadoe ey doyv e e . O peaene s we o 4o ayvIie -
CcTelIel JaEHCHMOCTH . BHAS &8 rpadin s . Beipasenne mo dpoped vie
OAHOH e PeMEHH O Tepes ApYTHE.

(3 H A OM TEHHE ¢ OIS EE M (Y HE IH H, (QOope v ITHD BAHHE 800 .
HaxomaeHue ofUIacTH O pEgene il A B 0fUacTH 3HAWEHH i oy e s e

Ceoiic TEa 4y HEL HH.

IM'padimmecrkaf HE TE-
e Ta g s T po et
AV ECECL] 0 FLA TR HELX 38 -

EHCHMOCT il B efIhH BIX
TR IRECCA Y H A B EHHA X

OEH A OMITEHHE ¢ TRHMePEM H {0 H EIHO Ha TEH BIX 38 BHCHMOCTeH B pe-
AT BHEL N T ROILASG0AR 3 SRR H BIX SR ST T FEH.

QaHaKOMITEHHE ¢ 30 HAIATE TEH EIMH [actyHASH HAMH HEKOT OpEIX
ce0ieTE THHeHHOH B KEa ApaTHTEHOH qrvHE LHil, TpoEegeHH & HoCIego-
B HH A JTHHEHH O , ByveoTHo- 10 eeti eo i, apo o - rus e e ol 1 BB g
THYHOH (rwHE HIH, mocTpoeHEe X rpapukoe. IlocTpoeHEe H TTEH e
rpadpeos oy e e il Flocneaosae e (e I .

CocrapneHHe BEHAOE (WHEIHH 0 A8HBOMY YEIOEHE, [EIIEHHES 38 287
ELf FECTEMY M .

Brrmon BeHH & T a0l ras0 BA HHGH rpador sea (o BT H E

(M paTH BLe 5 EH B H

Flay e e o HAM LA 0000 a0 i gy s KL UL, OIS H e A8 H o
CPOEH LS 2pagin g of parm goll Qe BU L, Haos SeHLe ff 008 cm U
arpedeted UAd U aflgemu saa e n ul . ITpuseH eHde CROHCTE bV B i
ORH HOCIIeA0E AH HH Y EEHEH Wl o PeIIeHHH 3888 Ha 3HCT PEMY M.

(a3 HAK OMIISHHE ¢ [HOH ATHEM I Ok 0y Ee e i

Cren cHHELS, THYEARR-
TSR HELE, JT00 8 ey -
WECEH & H T [FH0 O R -
TR TECHKH & §y HECL R .
(M pATH B TN HOME&-
TP TECEH & §y HECL I

BrrmucneH me 3HaeH Wi oy EE [HE M0 308 TEHH B 8 Py MeH TA.

O e 3 JTEEH & TIOUTO A0S HH A TOWH H Ha Cpa HE e 0 &8 HODPIHHATAM H
HaOH Op0T.

Henon k3oeaH Be ¢B0HeT B (IyHKE IR A8 CpABEHSHH A 3HATEH Wil oTe me-
HeH H 1TorapHdqMos .

I[MocTpoeHde rpaliHEOE CTEMEH HELX H IO TA P ME 0 B X iy H B




U epiei mae odiyaema

K P A T P T MK L R RIS BN B IS SO TS B T Ty TR
{ma ypomse e ddasI e e T

PemeHHe M0 HAIATE TEHEIX H JTOCERHQME T&CHE X VP BHE HILH 1 Hepa-
BEHETE [0 H3BSCTHEIM & TMORHTM 8M.

DaHaAKOMIIEHHE ¢ [OH ATHE&M Hell ERETBH O [T e au aec o il qrye e
LLHH , 40 P ITH [ROE 8H B8 CEOHCTE CHHYCA H HOCHH YA, TOCTSHHE HX
ey HE OB .

(OaHAKOMIIEHHE ¢ [I0H ATHE&M CapMOH 980K HE RoTeGaHH I o Ipe Mepa -
MH 8 PO HE TECHE X KOTe0aH Hil A8 o0 HCA HE A O pOIEstoR B (DHIH e
H ARYTHY O I8t TA X 3HAH HA.

OaHaAKOMIEHHE ¢ [0HATHEM PEIPEIBEHO H e DM o8 i Des B0 i b 3 HE I,
(o MY ITH POE &H He CEOHCT B TAHTEHCA H HOTAHMEHCE . [T00 TR0 HHE HX
rpaf HEOE .

IMpa eHeHDe CEOHCTE (VHE IHE A8 8 BHSHH 8 FHATSHHME TRHMOHOM e
TR HX (b VH HIH i, PEIIeHH A TRHOED MET ETTECE HX Y RBHeH Hl.
MTormpoey e 2pagiuos OODGMH R MPLEOHONEMPLUYECKL X JIH K-
LU L Orped el SHUE O 2 Padiu KA ey ceolicmea.

BEImnon BeHE e IO a0l pad0 B HHA I HEOE

HAYAJTA MATEMATHYECKOD!O AHAJTHAA

[Mocome 3o EaTen BHOCTH

(QaHAHKOMIISHHE © TOHATHEM THCTOEGH IoCIeA0E AT eTEHONTH , CII0CD-
faMe &8 3ATAHHA . BEMHCITEHE AMH &8 WISHOE .

MG ROMNIEHLE £ ¢ OHAFLER Bpedeas o caed nmn e b OC L .

(I HAKOMITEHHE ¢ BEMTHCITSHHEM O3 MM EL §80HD HETHO DO THEI OB 00
PAAA Ha I ME e B EITHCIEH HH CVMM R S&CHO HeTH O W ETRA B &l reo-
MET PHIESCH O T pOrpecc i .

PerreHHe 3488 Hi [T HMEHSH e (0 Py IIsl CVMM LG8 cHOHeTHD YR -
Ef BOL&H MeoMeTRETe ROkl I porpset i

[MponaeoTHAT H &8 T -
NEE ELEEL R

OaHaAKOMIIEHHE ¢ [OHATHEM D0 HEIE0IHO .

Hlayraemn e o o PRy IrH OB &H e &8 MEXAH HTSCHOND H D0 MET T e D -
0 CMEICIT &, HI3YTEH Be AT PHETMAe BREITHCI&HH A 0 RO 38 0 H 06l Ha mp-
MEPE BRITHEIISHHA MOHOBSHHOH CHOPOCTH o YIMOBOro Ko i oreHTa
FACAT OTRH O .

CooTAETEHHE VFEE HEH HA KataTeNsEHOH B 0fueM B o 3e.

VoBOEHH S I PEE T e[ H I [R0E AH A, TadITHINED T O3B0 3 HELK
SIEMEHTA FHEDE I H BIUHE . TR MeH SHHE AT AR de e H I [0E SH M
(P H EILHE | 00T 8B JTEHH A VP EHEHH A 808 TETE HO .

HayueHe TEopeM O CEAIZH CEOHCTE (OWHHITHH ¥ O pOHaE0AHOE . o p-
MY ITH OB E & Y.

ITpoEessH B © MTOMONIE LR T0EIEOQTHOH HOCIea0 B8 HH A 0 VHE IIH H, 348-
Ase Boll dooped yoroit

YoTaAHOBIIEH HE CRAIH CEBOHCTE (WHKIIHE H 0 pOHIB0 AHOH Mo X rpa-
(o B ML

ITpav e HeHE S T OH3E0 AH0E ANA PEITEHEA 3838 HA HAN Q0TS HH &

HLAMH GOUTRIIEr0, HA HMEHE IIIET0 FHATEHLA H Hi HaNOH ASHRE 30 TEMY MA

ITe peoodd paas aa
HHEHT &R

OaHaAKOMIEHHE ¢ [OHATHEM HHTECATA H [IepBooh pasH okl .
HayweH e OpaBEH LA BRI THCIEH LA MepEonOpa 30l o TeopemM L
Hewrosa— Jle thiuwa.

PemreHHe 34348 Ha CB A3k EpEooipasaolil 1 &8 Op0H3BOAHOH . BEITHE-
JIEH e MepEO0ORasHOl ana gaeeoti b wHE IHH.

PermeHHe 3838 Ha O DHMEHSH He HH TErUTa ANA BRI THCIEH A Jia-
WECHH X BEITHYHEH M ITI0L0 ad el

YPABHEHHA H HEPABEHCTBA

VpaBHSHHA H CHCT &ML
VA B HIE

Hepage HCTE& W CHCTE-
MBI HEJABSHCTE © TEYMA
THE[ BN FE D M

OaHaAKOMIEHHE ¢ TPOCTEHIIHME CREgeHH AMH O HOPHAR ATred pa ae-
CHHX VPaEHEHHH, MOHATHAMH HOCI80BAH HA VPAEHEHHH H CHoTEM

VEE HEH B .
Hayes e Te0pHHE [EEHOCH TEHOCTH VP8 BEHeHEH # ee o pavmeneHds. [To-

ETOPEHH S FAMTECH PEIIIEHH 8 CTAHAAPTHED VHEH 865 Wi, TRHEMOE I e -
PEFOER HHA VEEHSH Hil ATH CBeISHHA K CTAHAAPTHOM Y VME HEEHED.




gy epoes e iy e

AP T 8 T M AL (R A BEX ISR 0 TR I T TV D T
(i ypaasme ye s eiE e T i

PermeHHe Pall OB ThHEDE, H [FELHOHS Th HEX, [0 838 Telh HELX

H TPH MO Me TRHISCH HY VPEE HEH Hil B CHOTeM.

Hemon ba0BaH e CEOHCTE | rpadii KoB (o VH KIDHE A8 peeH WA Y RE -
weH il . IToETOpEH e OCHOBHEIY ORHEMOE PEIEHHA CHET M.

e eHHe VB HEH Hil © OTRHMEHeH HeM BOEN TRHEMOE | i Qs eH
HA MHOHETETH, BEEETSHEA HO BRI HEHIBSCTHRIY, [TOACTA HOBEKH . Tpadp -
WECHON MEeTOda).

ParpeHge CHCTEM YIAE HEHHH ¢ IRHMeEeHH &M a3 THTHED CIo o0 GoE.

O3 HAK OMIMEHES ¢ OOIITHMH BEOMPOCAM H EIISHHA HER8 BEHCTE H HOTHOUITE -
ABOUESHEE CBOHCTE B rpadureob 4 vE KIH i TpH pereHE B HepaEeHCTE.
PelneHHe HEPABEHCTE H CHOTEM HEQABSHCTE ¢ [IJH ME HEHH &M [RE3ITH -
HEIX CIOCOH0E .

ITpHMEHEHHE MATSMATHISCHE Y METOA0E AIHA [0 &HH # &0 A8 ATEN B
HEIX 38387 H3 PpadIHaHEx o0 acTell HaveEd 8 npakTHEE . FHTepmpe-
THEAHBE PE3VIETATOE © YISTOM [EATEHETY Ok HH TEEH i

AJMEMEHTE KOMBHHATOPHEN, TEOPHH BEPOATHOCTEN H CT ATHCTH KH

(deHOEHEL& THHST HA
O B BT O

HayueH e OpAELIA FO MO HHATO PHEH H T MEH SHIE [THH I &HH
O MO HHATO PHEDY 388849,

Pern e e BoMOHHATODHEL Y 383871 MeTO30M mepedopa o 10 I aE Ty
W REL CCHROEEH BLA

(3 H A OMITEHHEE ¢ [DOHATHAMH F0 MOH HATO PR K H? [ aM e T0EH A MH . 00"
ST HH AME , [ISCTAHOBEAME H DO PMyIIAME 08 HE BENTHCTEEH .
O BACHSHHE H T PEM&HSH e o pry il AT A BRI HCITEHH A [l 3 eI &I ,
E[ECT AHOBOE H SOMSTAHHE TpH Pl eHH 3808 .

OaparoMaeane ¢ GeEoMoM HewoTora B TpeyroneHEEOM [lackana.
PerneHHe IR KT HIeCH Y 38187 ¢ HeONEI0EA HHEM OHATHH H mpa-
EHT B0 8 BELA TO P H

HUDEM ST BI T &0 [HEH
B RS THOCTE i

HayueH e FIACCHISCHOND OOPEASTEHHA BEOATHOCTH . CEOHCTE BEpD-
ATHOCTH, TEOPEMEL O CVMME BE[OA THOCTEH .

Paccyor pEHEE I pHM&p0E BEEMTHCIISH HA BepnaT HooT eil. P eesmne
AAIAY HA BRMHCTSHES BEPOAT HOCTeH cobBrme il

IpercraeTeHHE LHHHEIY
(Tadan e, THATRAMMEL
TpafiE )

OaHaHOM ITEHHE ¢ TPEeACTARTEH HEM THCIOBEIY AAHHEIK H HX X8 PEET 8-
FELCT BIEL &M H.

Perin e e Mpa BT MTecH HY 38487 Ha 0Gpabor Ky THCI0 BRI AAH HELK
BT RIS FE TN N8 PHE T O HE

IEOMETPHA

Ilp avele B OI0CHKOCTH
E MpOCTHARCTEE

PopMyTHEOBES H IPHEESEHHE A0K 38T EIECT B [IPH 3H &K OB B3AH MHODO
PRECIIOTOHEHEA IRAMEY H IIocrkoeTell. PatnolHa BAHHE Ha TepTe-
FHAN H MOZSTAN PG HTH B €I VIAESE BIAHMHO DD [ECTI0 0 S HH A T E-
MEI X H [IIOCHOCTe H, 8 pryM eHT HD BA HHE CEOH X Oy A8 HH i,

o Py TH POEAH e OO0 pEaeleHHH, NPpHIHAKOE H CBOHCT B Mapa TeTs -
HEIX H T&RIeHIHEYIARHEY ILIOCHOCTEH , AR VIPAHHEIY H JTHHel HETY
VIJIOE .

BrImon HeEHHE MOCTROEHHA YTOI0E MEessay MpAMEIME , [IHAMOH o mwmo-
CHROCTER, Me IV IMIOCKOCTAM H [0 OMHCAHH K H DACIIOIHARSH He HX

HA MOZEILAY .

IMpHMeHSEHHE [IPHIHAKOE H CEOHCTE DECIOUI0 EEHH A T RAEMEIY H [1I0-
CHROCTEH O peIeHHH Fa1a.

HaofipaseHde HA PHCYHEAY H KOHCTPYH [FOEAHHE HA MOZEILAY [TEp-
TDEEL A BEES VOT SL[HOE B EDAE JMOH HEIX B ILTOCHOCTH , MRAM BN, AR IETE HELL
ILTOCHOCTSH , YIIoE MeXd Ay P MO o [0 CHOCT BB W O000H OB &H e

[0 C TP EHHHA -

PerneHHe 3838 HA BEMHCITEHEE M) METHH TeCHH X BEI T H. (0 mekL-
Ef HHE pactTOA HHA OT TOTKH 30 NIOCKOCTH, 0T OpAaMail 20 miocso -
CTH , MEdEY M0 CHOCT AMEH . MER Ty CHEI HE AL HM HCA TE MEITME,
WS AV [IE0H 3B0 TEHEIMH H VR ME B O CTRE HETE &,




Ui mae odiyaeman

AP T P THE i O AN BN 1M S D TRk T Ty I Tk
(M ypomse e s e T e

0 Py TH OB AH HE H 30HEAIRIEAHHE OCHOEHBIX TEOPEM O PaCCTOA HHA X
{TEOpeM CYVILECTEOBRAHH A, CROHCTEA ).

HaofipaseHHe HA T8PTEsEs H MOZeITAY [tCT QA HHA o O0OCH OB AHHE
CRBOHX Cy R AsHH . QrpeaeneH e B BRITHCISHEE PACCTOAHET B 0~
eTpancTEe. [IpHne HeHEe (DOPM Y H TEOpEnM IUTAHHMET [EHH AITH [EIme-
HH A 38381,

(aHAHOMITEHHE © TOH ATHEM I8 BALTE TEHOMD TERT HEF0BA HHA H &0
CROHCTBAME . Prop LA Mpod H LE fREQIEM B O 100 GO0 0 DiTie 20 O b
FOOED RO LELELE W M O20 200 B G .

IMpuMeHsHE & TEORHH A 0560 CHO BRHH A TOCTROSHH H H BRITH OIS HE .
A pryMEHTH (OB &H HE CEBOHX CYHRASHHH O BRAHMHOM [ CII0 0 H HE

[0 CTAH CTE&HHEL X (D HIV

DV O T i U B

OnucaHEe H XA PEETERHCT HE A PEITHTHEY BEHAOE MHO MOFpaH HHEDE,
[DEPETH COTEH e X 3JIEMEHTOE H CBOHCTE.

HaofpaseHd e MEOMOCDEH HHHOE H BRIITOTHEHHS MOCTROSHR A Ha Ha0-
fpaAEHE A H MOSET A% MEO TOCTR HH HE O .

BrridcoeH e THHEHHEIX ATeMeHTOE H YIIIOE B DPpOCTREH CTESH HELX
FEOHpHMY R IH A, 8PpryMeHT HDEAHHE CROHX CYHEASHH .

KapaK TEPHCTHEA W 30 008 3SEHHe CETEHH A, POs8eDiml KU M MO0 200 H-
M LRO 8, BRDTHCIISHHE IO AT o BepR a0 cTeil.

IMocTpoeHRe O POCTEH X e HHH BEyia , OpHaMel, THpa MEas. TTpa-
MEHEHHE (AR TOE H CESISHI I M3 TLLA HE METPH H.

O3HAHOMISHHE ¢ BHAAME CHMMeTPHIH B OpnCT RaHCT Be , (DOpe VIR0 -
Ef HHE O H il € CEOHeTE . 38 DakT & M0 T HE & CHMMETRHH T
Bk LIEH HA M MHOD U H HEOE .

IMTpuveHeHES CEOHCTE CHMMETPHE ITPH PEIEHHH 38381

Henon 630EaH e TRH OO pETeHH BIX. 3HAHHI 408 HeCcIe30BRAHE A H MOge-
JUH [ROE &H HA HECT0 M HBIR 38887,

HaofpaseHd & OCHD BHBIX MHOTOMPaHHH KO E H BR] IHOUT HEHH & DHCYHEOR
[0 YO EH AM 38481

Temxa HnoBe PEEOCTH
B AL S HH A

(JaHAHKOMITEHHE ¢ BEHAAME T EAIEHH A, (hOpMy 1 HpDBA HEE HX O -
AeneHil 1 ceolieTE.

[0 [y JTH [ROE AH HE TEO[EM O CETeH HH ITAPE IUTOCKOC TR H ITITOCKO-
CTH, KACATENEHOH B olhepe.

XKapaE TepHOTHE & H B30 0Da 3eHHe Te ERAMIEHHA . HX DEIRePTHH, Of-
TEEH .

PemeHHe 38187 HA TOCTROSHHE CETEH i, BEMECTSH e ATHH , adcTo -
AHME, yrmos, wromaaei. [TpoeeaeHne 30K 838 TETE HEIN PREsc Y8 ASHH
CT[HE RO SR 38J8M.

IMTpuMeHeHES CEOHCTE CHMMETPHE ITPH PEIEHHH 3808 HA TEJI8 B[4~
LL[EH HA , KO MO HEA TIHED TeII.

HaofpaseHH e OCHD BHBIX K PYTIRX TR H BRIOQUTH 8HHE PHCYHES 10
WCIIOE HBD 34 A8 TH

HamMepeHHA B DéONMeTHH

O3 E AE OM TEHHE & TIHOH STHAM H ILTOISAH  OFLeMa . 81 CHOMS MH

H CBOMCT BRME .

PemeHHe 38887 HA BEMTHCIISHH & L0 AAEH LT o0k HY (DHTY R ¢ O pHMe-
HEH HeM COOTESTET BV RO X opry H (PaKETOE H3 LA MET [ .
HayaeH e TE0pEM 0 BRMHCIEHHH 00 BEMOE [ OCTRa HETE SHH BIX TR,
[EEIIIEH He 3HTAY HA [ DHMSHSHHS (POpM VI BEMHCTEHH A OFReMOE .
Haymen e (popayd 408 BRMMHCITEHH A DO AT ToEepXHOCTE MED-
O HEH EOE 3 Te B [IHEHHA .

OaHAK OMITSHEE ¢ METOIOM BRI HCIIEH HA TLUI0 A3 H 0 BERpXHOCTH ohephl.
FeleHHe 34387 HE BRI HCTSHE & IIOMAAEH 10 BERX HO CTH [I0CTRAH -
CTEEHHEIX T

KoopIHHATE H EEETOREL

O3 HAHOMISHHE ¢ TIOH ATHEM BeETopa. Flayaeane aeraproeoid cucme-
MEI EOODPAHHAT B O pOCTREHOTES, MOCTROSHHE [T0 38 3 8H HEIM B OO [ -
HATAM TOUEE H II0CHKOCTEH , HA X0 MASHRE HOODAHHAT TOTEE .




Caprpzeca mae iy enan

XD TE P THE A (4 MO LI B D TR N T Ty T
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H oo s DEE e VB HeH i 0 Kpy St HOeTH . clpepil, IocsoeTH. Brrame-
JEHHe BactTOAHHN MEsAY TOTHAMH.

HaymeHHe CEOHCTE BEK TOPH BIX BEJTH WHH , T BRI 8 3700 e HH A BeH-
TOPOE B TEEX MEPHOM OROCTRaHCTEES, T EH T HAKND FASHE A KO0 paH-
HAT EEKTOPRE B MPOCTRAHCTES, TRAERI 38HcTEHN ¢ BEK TORA MH , 3838 H-
HIEIMH B0 QA H HATAM H.

ITpHMeEHEHEES TEOPHH TR [EIE HEH 38387 HA AeHCTEHA ¢ BEK TOPaME .
HayeHie CHATAPHOTD T HIESTEHH A BARTOPOE, BEKTORHODD VPEE-
HEH HA TpaMol o naockorTH. [TpHMenes e Te0 pHH OIpH PEIIEHHH 38
Aav HA AeficTEHA © BEHTODE MH . KO0 BAH HATHEL il METOA, ITPHMEHEHHS
B&HTO OB AJA BRITHEISH HA BETHTHEH YTUIOB B [estT O H Hil .
(aHaAHOMISHHE ¢ ADEAIATE TECTEAMH TEOEM CTEPEOMETRHH O B34~

HM HOM PECTIOUI0EESHH H MRAMEIX H IIOCHOCTEH ¢ MO0 TR0 BA HHEM

B FTO [HIE

3. YcaoBus peajn3anuu NporpaMmmbl
3.1. TpeboBaHMsI K MUHUMAaJIbHOMY Y4€OHO-METOIUYECKOMY M MAaTEPHAIIBHO -




TexHU4YecKoMy obOecnieuenuto [Iporpammel yueOHOM quciuruiniael «MaTtematuka:
anreOpa U Hayajla MaTEMaTUYECKOTO aHAIN3a; TEOMETPUS»

OcBoenue mnporpamMmbl yueOHOM aucuumiuHbl «MaremaTuka: anredpa u
Hayajla MaTeMaTHYeCKOro aHalli3a; TeOMEeTpUs» MpeArojaraeT Hajludyhe B
npodheccuoHaNbHOM o0Opa3oBaTeIbHON OpraHu3alllH, peanuzytonieit
oOpa3oBaTenbHYI0 MpOTpaMMy CpemHero oOmero oOpa3oBaHusi B Mpeaesiax
ocoenus OIIOIT CIIO Ha 06a3e OCHOBHOrO o0OIIEro 0oO0pa3oBaHMS, Y4EOHOTO
KaOWHEeTa, B KOTOPOM MMEETCS BO3MOXKHOCTh OO0ECHeYUuTh O0O0YyJaromuMcs
cBoOOmHBIN moctynm B UMHTepHeT BO Bpems y4eOHOTO 3aHATHS U TEPHOJ
BHEY4E€OHOM eI TEIbHOCTH.

[Tomenienre kaOuHeTa MOKHO YIOBIETBOPATH TpeOoBaHUsM CaHUTApHO -
anujieMuosiornueckux npaBuil 1 HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u ObITH
OCHAIICHO THUIIOBBIM O0OpPY/AOBAaHHEM, YKAa3aHHBIM B HACTOSILIUX TPEOOBAaHUSX, B
TOM YHCJE CIEHUATU3UPOBAHHONW y4uyeOHOW MeOenpi0 U CpeacTBaMU OOy4YeHHUS,
JOCTaTOYHBIMUA  JIJI1  BBIMIOJHEHUS TPEOOBaHWM K  YpPOBHIO  TOJATOTOBKH
oOyuarouxcs.( [lucekmo MunucrepctBa oOpazoBanus u Hayku PO ot 24.11.2011 Ne
MJI-1552/03 «OO6 ocHameHu# 0O0IIe00pa30BATENBHBIX YUPESKICHUNW Y4EOHBIM U
y4e0HO-J1a00paTOpHBIM 000PYIOBAaHUEM. )

B kabunere HOMKHO OBITH MYJIbTUMEAUIHOE O0OOOPYIOBaHUE, MOCPEICTBOM
KOTOPOTO YYaCTHMKM O00pa30BaTeIbHOIO Mpolecca MOTYT IpPOCMaTpUBaTh
BU3YyaJbHYI0 HMHPOpMAIMIO IO  MaTeMaTHKe, CO3/laBaTb  IPE3EHTaluH,
BUJIEOMATEPUAIIbl, UHBIE TOKYMEHTHI.

B  cocraB  yueOHO-METOAMYECKOTO U  MaTepUaIbHO-TEXHUYECKOTO
o0ecniedyeHrss MporpaMMbl y4yeOHON nucuuiuimHbl «Matemartuka: anredpa u
Hayvajia MaTeMaTH4YEeCKOTO aHAJIN3a; TE€OMETPH» BXOJIAT:

® MHOTO()YHKIIMOHAJIBHBIN KOMIUIEKC MpernoaaBaTes;

® HarsIHbIE MOCOOMS (KOMILIEKTHI Y4YeOHBIX TaOJul], IJIAKaToB,
MOPTPETOB BBIJAIOIINUXCS YUEHBIX-MaTEMAaTUKOB H JIP.);

¢ uH(}OPMAIMOHHO-KOMMYHUKATUBHBIE CPE/ICTBA;

® HKPaHHO-3BYKOBBIE MOCOOMS;

® KOMIUIEKT TEXHUYECKON JIOKYMEHTAIlMd, B TOM YHUCJE TacmopTa Ha
cpenctBa OOy4YeHHMs, HMHCTPYKIMHM MO MX UCHOJIb30BAaHUI0O M TEXHUKE
0Ee30I1aCHOCTH;

e OuOMMOTEYHBIN HOH/I.

B OuGnunoreunsiii  ¢oHA BXOAAT Y4EOHHUKH, Y4eOHO-METOAMYECKHE
koMmmuiekTel  (YMK), oOecneuuBaronme OCBOEHHE YUYE€OHOW JUCHMILUIMHBI
«MaremaTtuka: anredpa W Hadajga MaTeMAaTUYECKOTO aHalu3a; TEeOMETPHs»,
PEKOMEHIOBaHHBIC WJIM JOMYIICHHBIC ISl WCIOIh30BaHUSA B TPO(ECCHOHATBLHBIX
0o0pa30BaTeNbHBIX OpPraHM3alMsIX, PEaTU3YIOIUX OO0pPa30BATENbHYIO MPOTrPAMMY
cpennero oOmiero ob6pazoBanusi B mpenenax ocBoenust OITOII CIIO na 6aze
OCHOBHOTO 00IIIETO 00pa30BaHUS.

bubnmuoreunsiii  GoHJ  MOXeT ObITh  JOMOJHEH  SHUMKIONEAUSIMH,
CIIPAaBOYHMKAMM, HAYYHOM, HAYYHO-NIOMYJSAPHOM U APYrOW JUTEPATypoOr IO
MaTeMaTHUKe.



B mpouecce ocBoenus mporpamMMmbl  y4eOHOM IUCHUIUIMHBI «MareMaTuka:
anrebpa M Hayajga MaTeMaTHYECKOrO aHalli3a; TEOMETPHs CTYIACHTHI JOJKHBI
MOJyYUTh BO3MOXKHOCTH JOCTyNa K OJJICKTPOHHBIM YU€OHBIM MaTepHallaM IIo
MaTeMaTHKe, UMEIOIUMCSL B CBOOOJHOM JIOCTyNE B ceTH VIHTepHET (3JIeKTPOHHBIM
KHHMraM, IpakTUKyMaM, TecTam, matepuanam EI'D u np.).

3.2. PEKOMEHAYEMAS JINTEPATYPA

g cryneHToB
- bammakoB M.M. MaremaTtuka. Anredpa u Hayajga MaTeMaTUYECKOTO aHaJIu3a,
reomerpus. — M.: Akagemus, 2017. — 252 ¢. — 15 sx3 Annaros, A. B. MaremaTtuka
: yuebHoe nocodue g CIIO / A. B. AnnatoB. — 2-e uzn. — Caparos :
[TpodobpazoBanme, Aii [Tu Dp Meaua, 2019. — 162 c. — ISBN 978-5-4486- 0403-
4, 978-5-4488-0215-7. — TekcT : 3IEKTPOHHBIH // DIEKTPOHHO-
oubmmoreunas cucrema [PR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/80328.html

MartseeBa, T. A. MaTtemaruka : yueoHoe nocodue st CITO / T. A. Marpeesa, H.
I'. PeixkoBa, JI. B. IlleBeneBa ; nox pepakuueit [{. B. Anexcanaposa. — 2-e u3g.
— Caparos, Exarepun0Oypr : [IpodobpazoBanune, Ypanbckuii deaepanbHbIi
yauBepcuteT, 2019. — 215 ¢. — ISBN 978-5-4488-0397-0, 978-5-7996-2868-0.
— Texkcr : anekTpoHHbIN // DnekTpoHHO-O0ubInoTeunas cucrema IPR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/87821.html

®dununenko, O. B. Maremaruka : yaebHoe nocooue / O. B. ®ununenko. —

Musck : PecniyOnukaHckuil HHCTUTYT npodeccuoHanbHoro oopazoanust (PUIIO),
2019. — 268 c. — ISBN 978-985-503-932-8. — TekcT : 2IeKTPOHHBIH //
OnextpoHHo-6mOmoTeunas cucrema IPR BOOKS : [caiit]. — URL: https://www.

["'eomeTpus u rpaduka (poux BI'TY)
B mupe nayku (dhoug BI'TY)

BecTtHuk poccutickoit akagemuu Hayk (dhoug BI'TY)
Jns npenogaBaresien

06 o6pazoBanuu B Poccuiickoit @enepanuu: penep. 3akon ot 29.12.2012 Ne 273-
®3 (B pen. Deaepanbubix 3akoHOB OT 07.05.2013Ne 99-d3, ot 07.06.2013 Ne 120-
@3, o1 02.07.2013 Ne 170-®3, 0123.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317
@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-D3, ot 05.05.2014 No 84-D3,

oT 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne148-D3, ¢ n3M., BHECCCHHBIMH


http://www.iprbookshop.ru/80328.html
http://www.iprbookshop.ru/87821.html

®enepanibHbiM 3ak0HOM 0T 04.06.2014 No 145-@3, B pea. Ot 03.07.2016, ¢ uzm.
Ot 19.12.2016)

denepanbHbIi 3akoH 0T 29.12.2012 Ne 273-®3 «O6 oOpazoBaHuu B
Poccuiickoit @eneparuny. [Ipukaz MunucrepcTBa oOpazoBanus u Hayku PO ot
17.05.2012 Ne 413 «OO06 yTBepxkaeHun GpeaepaibHOro rocy1apCTBEHHOTO
00pa3oBaTEIBLHOIO CTaHIapTa CPEAHETO (TIOJIHOTO) OOIIEro 00pa3oBaHUM.

[Tpuxa3z MunucrepctBa oOpazoBanust 1 Hayku P® ot 31 mexabps 2015 r. Ne
1578 «OBHeceHuun wu3MEHEHUH B (eaepaibHbBI TOCYIapCTBEHHBIH CTaHAAPT
cpenHero oOmero oOpa3oBaHMs, YTBEPKIEHHBIA MpUKa3oM MUHHUCTEpCTBA
obOpazoBanus u Hayku Poccutickoit @eaepanuu ot 17 mas 2012 1. Ne 413»

[Tucemo J[lemaprameHTa rocyaapCTBEHHOW MOJUTUKUA B cepe MOATOTOBKU
pabouux kaapos u JII1O MunucrepcTBa oopa3zoBanus u Hayku PO ot 17.03.2015 Ne
06-259 «PexoMmeHmanuu IO OpraHU3alMd [OJIYYEHHS CpEJHEro  OOIIEero
oOpa3oBaHMsi B TIpeesiax OCBOCHHUS O0Opa30BaTENbHBIX MPOrPaMM  CpPETHETO
npodeccruonansHOr0 00pa3oBaHus Ha 0a3e OCHOBHOTO 0OIIEro 0oOpa3oBaHUS C
ydyeToM  TpeOoBaHUM  (enepaibHBIX  TOCYAapCTBEHHBIX  00pa30BaTEIbHBIX
CTaHIApPTOB M TMOJyd4aeMoil mpodeccud WIA CHEIHaTbHOCTH  CPEIHETO
npodeccuoHanbHOTO 00Pa30BaAHUSY.

[IpumepHasi ocHOBHast oOpa3zoBaTelibHAs MporpamMma CpeIHero Oiero
oOpa3zoBaHus, ONOOpEHHAs pemeHneM (enepabHOTO Y4eOHO- METOIUYECKOTO
00benuHEeHU 110 001eMy 00pa3oBaHuio (MPOTOKOJ OoT 28 utoHs 2016 r. Ne 2/16-3.

bawmarxos M .M. MaremaTuka:KH.JJIsl IpenogaBaTesis:MeTo 1.mocooue. —M.,
2013
bawmaroe M.U., [{vicanos I1I.F Metoaudeckoe mocoOue I HOATOTOBKH K
EI'D. —M., 2014.
boeomonos H.B. Coopuuk 3anau no matremaruke (s CCY30B) M.,
Hpoda,2003 r.

NuTepHeT-pecypcenbl

www.fcior.edu.ru (MadopmanronHbie, TPEHUPOBOUYHBIE U KOHTPOJIbHBIE
MaTepHuabl)

www.school-collection.edu.ru (Enqunas xostekiuu nudpoBbIX
00pa3oBaTeNbHBIX

pECypcoB).

http://www.mathnet.spb.ru/

http://www.exponenta.ru/educat/class/class.asp



http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/
http://www.mathnet.spb.ru/
http://www.exponenta.ru/educat/class/class.asp

http://www.bymath.net/studyguide/tri/tri topics.html

http://www.mathem.h1.ru/index.html

http://www.mathnet.spb.ru/

http://www.exponenta.ru/educat/class/class.asp

http://www.bymath.net/studyguide/tri/tri topics.html

http://www.mathem.h1.ru/index.html

http://festival.1september.ru/

3.3. MeToauyeckne pekomeHZauMn ANA UHBANUA0B U UL, C OFPaHUYEHHbIMU
BO3MOXHOCTAMMU 34,0POBbA

I[J'IH 06yqa}0m1/1xc;[ C OIpaHMYCHHBIMH BO3MOKHOCTAMH 310POBbA MOI'YT
MNpUMCHATCA CJICIOYIOIINC (1)0pr1 opraHu3alun IIeAarorudeCKoro Imponecca H
KOHTPOJIA 3HAHUM:

JUTS CITA0OBUISIIINX

- o0ecrieunBaeTCsl MHIMBHUIYaIbHOE PaBHOMEpPHOE ocBelleHrne He menee 300
JIFOKC;

- 4  BBIIIOJHCHHA  KOHTPOJIBHBIX BaI[aHI/Iﬁ npu HGO6XOI[I/IMOCTI/I
MpeaoCTaBJIACTCA YBCIINYNBAIOIICC YCTPOﬁCTBO;

- 3aJ1aHUs JJIS1 BBINIOJIHEHUS, a4 TAKXKE MHCTPYKLHS O MOPSJIKE BBIIOJIHEHUS
KOHTPOJIBHBIX 3aaHuN 0(OPMIISIOTCS YBEJIMUEHHBIM 1mpudTom (pazmep 16-20);

JIA TIIYXUX U CJ'Ia6OCJ'IBIIHaHII/IXZ

- oOecrnieunBaercs HaJuyue  3BYKOYCUJIMBAIOLIEH anraparypsl

KOJIJICKTUBHOTI'O I10JIb30BaHUA, IIpu HCO6XO)II/IMOCTI/I 06yqafom1/1x051
npeaoCTaBJIACTCA 3BYKOYCHJIMBAKOIIaA arIaparypa HWHAUBUAYAJIbHOT'O
ITOJIB30BaHMUA,

- JUTSL JIAI] C TSDKEJBIMA HAPYIICHUSMH PEYH, TIYXUX, CIa00CTBIIIANIIX BCE
KOHTPOJIbHBIC 3aJaHMs 110 JKCJIAHWI0 OOYYaroIIMXCS MOTYT TIPOBOJAUTHCS B
MUChbMEHHOU (opme.

OcHoBHOH (hopMO# OpraHW3aIMM TMEAArOTUYECKOrO TpoIecca SBISICTCS
WHTETPUPOBAHHOE OOy4YeHHWE WHBAIUJOB, T.€. BCe OOydarmmuecs o0ydaroTcs B


http://www.bymath.net/studyguide/tri/tri_topics.html
http://www.bymath.net/studyguide/tri/tri_topics.html
http://www.mathem.h1.ru/index.html
http://www.mathem.h1.ru/index.html
http://www.mathnet.spb.ru/
http://www.exponenta.ru/educat/class/class.asp
http://www.exponenta.ru/educat/class/class.asp
http://www.bymath.net/studyguide/tri/tri_topics.html
http://www.bymath.net/studyguide/tri/tri_topics.html
http://www.mathem.h1.ru/index.html
http://www.mathem.h1.ru/index.html
http://festival.1september.ru/

CMEIIaHHBIX TPYIMMaxX, WUMEIT BO3MOXXHOCTh TIIOCTOSIHHO OOMIAThCS  CO
CBEPCTHHKAMH, JIETYE aIaNTHPYIOTCS B COITYME.
4. KoHTpOb 1 OIIEHKA PE3YJIbTATOB OCBOCHUST yUE€OHOU TUCITUTIITNHBI

KonTponbu oleHKa pe3yiabTaTOB  OCBOSHHUS  Y4eOHOW  JUCIMILTMHBI

OCYUIIECTBJISIETCS. IIPernojaBarejeM B TIPOLEcce MPOBEACHHS MPAKTUYECKHUX
3aHATHI W JTA0OpaTOPHBIX pabOT, TECTUPOBAHMS, a TaKXKE BBIIOJHEHUS
00yJarOIMMUCS MHANBUAYATBHBIX 3aJIaHUN, TPOCKTOB, UCCIICIOBAHUH.

PopmMbI 1 MeToAabI

KOHTpONSA 1
PesynbTaTthl 00y4eHus o e|-|r|)<u
(OCBOEHHbIEe YMEHUsI, YCBOEHHbIe 3HaHWs1) u
pe3ynbTaroB
oby4yeHus

YMEHUA:
® BbIMNOJIHATb apmcbmemqecme JJ,GIZCTBI/IH Ha Yncramu,

coyeTas YCTHble n MUCbMEHHbIE  NPUEMbI;
HaxoauTb MNPUOSIMXKEHHbIE 3HAYEeHUS] BENUYUH
n MOrpeLHOCTN  BbluUCIIEHU  (abcortoTHas
N OTHOCUTENbHAS); CPaBHMBATb YMCIIOBbIE BbIPaKEHUS;
HaxoOuUTb 3Ha4YeHUA KOPHS, CTeneHn, Jorapudoma
TPUrOHOMETPUYECKUX BbIPEXKEHUA Ha OCHOBE OrpenerieHns
ucronb3ys  npu HeobXoOMMOCTU  MHCTPYMEHTaSTbHbIE
CPencTBa; Momb30BaTbCsA  MPUONMKEHHON OLIEHKOM MNpU
NPaKTUYECKUX pacyeTax;
BbINOMHATL MPeobpasoBaHNs BbIPXKEHUIA, NMPUMEHSS
doopMyrbl, CBSi3aHHble CO  CBOWCTBAMMW  CTEMNEHEN,
norapndoMoB, TPUrOHOMETPUYECKUX PYHKLNI;

MCNoNnb30BaTb NPUODPETEHHbIE 3HAHUA U YMEHUA B
NPaKTU4YECKON OeATEeNIbHOCTU U NOBCEAHEBHOW XXU3HM:
Ansi NPaKTUYECKMX PacyeToB Mo dhopMyiam, BKKoYas
dopmyrbl, cogepalume CTerneHn, pagvikanbl, JorapudMbl
TPUroHoMeTpuyeckne  doyHKUMN, NCMOnb3ysi npu
HeOBXOOMMOCTU CMpPaBOYHbIE MaTepMaribl U MPOCTENLLNE
BbIMUCIIUTESNBHBIE YCTPOWCTBA.

PyHKUUU 1 rpadmKun

YMEHUA:
BbIYUCNATb 3HayYeHne dyHKUMM 1o  3adaHHOMY
3HAYEHNIO aprymMeHTa npu pasfMyHbIX crocobax 3agaHus
doyHKUMN;

e OrpenerndTb OCHOBHbLIE CBONCTBA YMCITOBbIX OYHKLMNA,

YCTHbIN cYeT
MaTtemaTtnyeckmmn
OVKTaHT
CamocrosiTenbHas
paboTa

MaTtemaTtuyeckun
OUKTaHT

TecToBas
npoBepka
CamocTtodatenbHas

paboTta

KoHTporbHas
paboTa

CamocTtosaTenbHas
paboTta

KoHTporbHas




WNIIOCTPUPOBATbL WX Ha rpadhmkax;

e CTpPOUTb rpadpuku N3y4YEHHbIX doyHKLMNA,
WNNKOCTPUPOBaTb MO rpapmky CBOMCTBA dfIEMEHTaPHbIX
doyHKUMNA,

® |CMOrb30BaTb MOHATUE q:yHKLI,I/II/I A onnMcaHna u

aHarnm3a 3aBMCUMOCTEN BESTUYWH;

MCMONb30BaTh MPUOOPETEHHbIE 3HAHUA U YMeHUs1 B
NpPaKTUYeCKON AeATEeNIbHOCTU U NOBCEAHEBHOM XXU3HM:
Ors ONUCaHUA C MOMOLUBIO  GyHKUMIW - pasnmnyHbI
3aBUCUMOCTEWN, npeacTaBfieHna  UX rpadonyecku,
WMHTEpnpeTaumnm rpadouKoB.

Havyana matemaTnyeckoro aHanvsa

YMEHUA:
HaxXO4MWTb NPOU3BOAHbIE ArIeMEHTaPHbIX yHKLINW;

e 1CMOSb30BaTb MPOWU3BOAHYHO O U3YYEHUA CBOWCTB
doyHKLIMIA 1 MOCTPOEHUA rPadonKoB;

e MPUMEHATb  MPOU3BOOHYIO ansa  NpoBedeHus
NPUOIIMKEHHBIX BbIMUCIIEHWA, PellaTb 3g0ayum NPUKNaaHOr(
XapaKTepa Ha HaxoXOeHne HamborblUero M HanMEHbLLIE
3Ha4YeHus;

BbIMUCIATE B MPOCTENLLMX Crlydasx rrowagm W
06BEMBI C CMONBb30BaHMEM OMNpeaerieHHOro NHTerpana;

MCMONb30BaTb NPUODPETEHHbIE 3HAHUA U YMEHUA E
NPaKTUYECKON [EeATeNIbHOCTU U MOBCEOHEBHOU KWU3HVY
ans:

e pelieHns nMnpuKNaoHbiX 3gd4ad, B TOM  4ucne
COLIMAIIbHO-3KOHOMUYECKNX U (MBNYEeCKMX, Ha HanbOorbLLME
N HaVMEHblLME 3HAYeHMs, Ha HaxOoXOeHWe CKOPOCTU |}

YCKOpPEHMUS.

YpaBHEeHUA 1 HepaBeHCTBa

YMEHUS:
e pewatb paUnoHarbHble, nokasarerbHble,
norapudMu4eckme,  TPUTOHOMETPUYECKME  YPaBHEHWS,

cBOOdAWMECH K JIMHEMHbIM W KBagparHbIM, a Takke
aHarorM4yHble HepaBeHCTBa U CUCTEMDbI;
MCNonbL3oBaTb rpapuyecknn
YPaBHEHUN N HEPABEHCTB;

e 1300pakaTb Ha KOOPAMHATHOW MIOCKOCTU pPeLUeHUs
YPaBHEHWIN, HEPABEHCTB U CUCTEM C ABYMSI HEU3BECTHBLIMN;

mMeTon peLueHnA

paboTta

Wccneposartenbeka
s pabota

YCTHbIN cyeT
CamocTosaTenbHas
paboTa

KoHTporbHas
paboTa

Wccneposartenbeka
51 pabota

YCTHbIN onpoc

MaTtemaTtuyeckun
OVNKTaHT

YCTHbIN cyeT

CamocTosaTenbHas
paboTta

Peluenne 3agav

KoHTporbHas
paboTta

Peluenne 3agav




e COCTaBMSATb WM pellarb YpaBHEHVSI U HepaBeHCTBA

CBS3bIBAIOLLMIE HEM3BECTHbIE BENMYMHBLI B TEKCTOBLIX (B TOM
yucne NPUKNaaHbIX) 3aaadax.

MCMornb30BaTh MPUOOPeTEHHbIe 3HAHUA U YMeHUs1 B
NPaKTU4eCKOU AeATENbHOCTN U NOBCEAHEBHOMU XKU3HMU:

e [N MOCTPOEHUS W WUCCNEOOBAHUS MPOCTEMLLNX
MaTteMaTn4ecknx Moaernen.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUA
BEPOATHOCTEM

yMeTb:

e pelaTb npocTenuMe KOMOMHAaTopHble 3agayun
METOOO0M rnepedopa, a Takke C UCMOSb30BaHNEM U3BECTHbIX
chopmyrT; )

® BbMUCIATL B MNPOCTEULLINX CIiyYadx BepOATHOCTU
COObITUI HA OCHOBE NOACYETA YMCna UCXOAOB;

MCNonb30BaTb NPUODPETEHHbIE 3HAHUA U YMEHUA B
NPaKTUYECKON OeATEeNIbHOCTU U NOBCEAHEBHOW XXU3HM:

e [Of9 aHanuMsa peanbHbIX YUCMOBbIX  OAHHbIX,
NpencraBneHHbIX B BUAE Avarpamm, rpadoukos;

e aHaNM3a MHpoPMaLMM CTATUCTUHECKOIO XapaKkTepa.

FTEOMETPUA

yMeTb:

e pacrno3HaBaTb Ha  JepTekax W Moaensx
MPOCTPaHCTBEHHbIE  (POPMbI; COOTHOCUTb TPEXMEPHbLIE
0B6BEKTBI C X ONUCAHUSIMK, U30DPKEHNAMM;
ONMCbIBaTb B3aUMHOE PacroriokeHne MnpsMbIX |
MOCKOCTEN B MNPOCTPaHCTBE, apayMeHmuposams C80ou
Cy»KOeHus1 06 3mom pacriofoXXeHuu,

e aHaMBMPOBaTb B MPOCTEALLMX Crlyvasix B3auUMHOE
pacroriokeHne 0OBbEKTOB B NPOCTPaHCTBE;

e K300pakaTb OCHOBHbIE MHOFOrpaHHUKM U Kpyrible
Tena; BbINOMHATL YEPTEXM MO YCIOBUSM 3aay;
cmpoums  rpocmeliwiue ceveHus Kyba, rpusmbl,
rnupamuoel,
pewaTtb

[ J
. MraHMMET pUYeckme "
NpOCTefLUME CTEPEOMETPUYECKME 3aaauy
Ha HaxoxaeHve
reOMeTpPUYECKMX BENUYMH (OrmMH,  YIIoB,
06bemoB);

nroLuaaen,

MCMONb30BaTb MNPU  PELLEHUN  CTEPEOMETPUYECKNX

Pewenne
npMMepoB
CawmocTtositensHas
paboTa
KoHTporbHas
paboTa

Peluenne 3agay

CamocTtosiTensHas
paboTa
KoHTporbHas
paboTa

Pedbepar

YCTHBIN onpoc

YCTHBIN onpoc

MaTtemaTtuyeckmnn
OUKTaHT

Peluenve 3aga4 Ha
MOCTPOEHME




3371a4 nraHMMeTprYeckne OaKTbl U METObI;
e MpOBOAWTL [OKa3aTerbHble PacCyKAeHVUs B Xoae
peLLeHns 3aaav;

MCMONb30BaTh MPUOOPETEHHbIe 3HAHUA U YMEHUs1 B
NPaKTU4eCKON AeATENbHOCTU U NOBCEOHEBHOMN XXU3HM:

e 9 UCCNeaoBaHUSA (MOOENMPOBAHMS) HECHOXHbIX
MNPaKTUYECKMUX CUTYaLMN Ha OCHOBE WU3YYeHHbIX ¢popmyn m
CBOVICTB oUryp;

e BblMMCIEHMST OOBLEMOB M Nriowade MOBEPXHOCTEN
MNPOCTPaHCTBEHHbIX TEM NPU PELEHNN NPaKTUYECKMX 3a0aM
nucrnonb3yst  NpuM  HEOBXOOMMOCTM  CMPaBOYHUKM WU
BbIYMCIIUTESNbHbIE YCTPOWCTRA.

Peluenve 3agav
CamocrosiTenbHas
paboTta
KoHTporbHasa

pabota

Vccriepgosatenbeka
s pabota

Buabl camocTosiTe ILHOM BHEAYAUTOPHOI padoThI:
e AHAJIN3 U PEIIICHUE JIOTUYECKUX 3aJaHUM;

eBHeaynuTopHas paboTa ¢ UICTOUHUKaMU HH(GOPMALIUU C LIETBIO

noz[6opa AUJAKTHYCCKOro Mmarcpualia

eBhLINoIHEHNE OTYETHBIX pa60T 10 MHAUBUAYAJIbHBIM 3a/ITaHUSAM.

NuauBuayanbHble 3a1aHUs
elI3yueHune cxeM U UX COCTaBJICHHE
el lHMBUAYyaIbHOE IPOEKTHOE 3a1aHUE
eHanucanne TBOpYECKUX paboT;
eOdopmiieHre TabIUIl U CXEM.

el[oIrOTOBKA K 3aHATUSIM C UCIIOJIBb30BAHUEM KOHCITEKTA JICKIUN U
Pa3IMYHBIX UCTOYHUKOB. [10ArOTOBKA K MPAKTUYECKUM 3aHSATHUSIM 10
paziaarouHoMy matepuany. [loaroroBka TBopueckux padbot (Ipe3eHTaIuim)

e[IpopaboTka KOHCIIEKTA JIEKIIUHU, YYEOHOU JTUTEPATYPHI U
CIIELUAJIBHOU JIUTEpaTyphl, IHTEpHET NCTOYHUKOB.
eOdopmiieHre oTyeTa 1 MOATrOTOBKA K 3allIUTE.

e[lonroroBka cooOiIeHH, JOKIAA0B, peepaToB, MPEe3CHTALIHIA;

e[loaroroBKa K OTBETaM Ha KOHTPOJBHBIE BOIPOCHI, K 3a4eTaM 10
TeMaMm

e[loAroTOBKA OMOPHOrO KOHCIEKTA MO TEMaM
ePaboTa ¢ TuTepaTypoi — COCTaBICHUE TE3UCOB
ePerienue 3amayq
ePabora ¢ yueOHMKOM (COCTaBIE€HNE KOHCIIEKTA, TIJIaHa)
ePellieHNE CUTYAIIMOHHBIX 3a/1a4 110 3aIaHHBIM YCIIOBUSIM
ePaboTa ¢ TEXHUYECKUMU CITPAaBOYHUKAMU
ePedeparuBHas padbora
ePaboTa 1o U3I0KEeHHOMY MPEMNOoAaBaTEeM B Ay AUTOPUU MaTEpUAITy



ePaboTa ¢ KOHCIEKTaMH C MTOCJIEAYIOLUIUM BBIITOJIHEHUEM
MPAKTUYECKUX 3aJaHUN

ePabora co cioBapsmMu

eCocraBiieHue riioccapus

¢(CaMOCTOSITEIBHOE OCBOEHUE JOTIOIHUTENBHBIX TEM, YIITyOIISIOIINX

pazzneinbl Kypca. CocTaBleHHE AUATPAMM.

eCocraBiyieHUE NIEPEYHEN

eCaMocTosTeNIbHAs pPad0Ta IO BBHIIIOJHEHUIO PACYETHBIX 33]1a4 110
3aJJaHHBIM ycloBHUsAM. CucTeMaTnieckasi mpopadoTKa KOHCIEKTOB 3aHATHIA,
y4eOHOMU, CIIPaBOYHON M HAYYHOH JINTEPATYPHI.

eCucremaTnyecKas NOAroTOBKA K IPAKTUUECKUM 3aHATHUSAM C
UCIIOJIb30BaHUEM KOHCIIEKTa, Y4€OHBIX IOCOOMIA, COCTABIEHHBIX
IPENO1aBaATEIIMMU.

eCpaBHUTEBHBIN aHAIIN3.

eCucremaTnueckas mpopaboTka KOHCIIEKTOB 3aHITHIA, y4eOHOHN U
CHELMATBFHON JTUTEpaTypsl (10 BOIpocaM K maparpadam, riaBaM ydeOHbIX
nocoOuii, COCTaBICHHBIX MpernoaBareneM). TeopeTruueckas MOAroTOBKa K
BBINOJIHEHUIO [TPAKTUYECKUX 33JaHU 110 OCHOBHBIM Pa3jieiiaM Kypca B
pamMKax MpaKkTUYECKUX 3aHATUH.
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