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Pabouas mporpamma y4eOHOU quCHUIUIMHEI MaTteMaTuka: pa3paboTaHa B COOTBETCTBUU
C TpeOOBAHUSIMH:

. PEKOMEHJAMAMU TI0 OPraHM3alUU TOJY4YEeHUS CpeJHero ooOmero oOpa3oBaHHsS B
npeaenax OCBOCHHUsI 00pa30BaTENbHBIX MPOTPAMM CPEJHETO MPOo(ecCHOHaNbHOr0 00pa30BaHUS
Ha ©Oa3e OCHOBHOrO oOmero oOpa3oBaHus C YyderoM TpeOoBaHHMU  (enepaabHBIX
roCy/lapCTBEHHbIX 00Opa30BaTENIbHBIX CTAHAAPTOB U IMOJIy4aeMON CHEUaJbHOCTH WJIU
npodeccun  cpegHero  mpodeccHoHaNbHOrO — oOpasoBanms  (mmceMo  [lemaprameHnTta
rOCyJapCTBEHHOH TOJMTUKU B cdepe MOoAroToBKH padoumx kaapoB u IO MwunoOpHayKn
Poccun ot 17.03.2015 No 06-259), ¢ yderom I[IpumepHO! OCHOBHOW 00pa3oBaTEeILHOU
MporpaMMBI  CpeJlHero o01ero oOpa3oBaHus, OA0OpPEHHOU pereHneM (enepalbHOrO0 Y4EeHO-
METOJUYECKOTO OO0BEAMHEHUS MO 001eMy oOpa3zoBaHuio (mpoTokos oT 28 wuroHs 2016 roma
Ne2/16-3);

. MPUMEPHOH TpOTpaMMbl YYeOHOW MUCIMIUIMHBI MaTeMaTHKa: Ui TpoQecCHOHATBHBIX
oOpa3oBaTeNbHBIX  OpraHu3aluii, pPEeKOMEHJOBaHHON denepalbHbIM  TOCYIApCTBEHHBIM
aBTOHOMHBIM yupexaeHueM «DenepanbHblii HHCTUTYT pa3BUTUsI 00pazoBaHus» (nanee — PI'AY
«D®UPOy») B KauecTBe MPUMEPHOUN MPOTPAMMBI IS peaau3alii OCHOBHOW TpodeccrnoHaTbHOM
obpazoBarenbHOM Tporpammbl CIIO Ha 6aze ocHOBHOTO 00Iero oOpa3oBaHUS C TOJYyYEHUEM
cpenHero oOmiero oopazoBanus, mpoTokoi Ne 3 ot «21» utonst 2015r., peructpallioOHHBIA HOMEP
peuen3uut Ne 375 ot «23» uronst 2015r. ®I'AY «DUPO».

Copepxanue mnporpammbl «MareMaTHKa» HANpaBlI€HO HA JOCTHKEHHUE CIIEAYIOUINX

neJiei:

° obecrieueHne CcHOPMUPOBAHHOCTH TMPEACTABICHUN O COIMAIBHBIX, KYJIbTYPHBIX |
HUCTOPUYECKUX (PaKTOpaxX CTAHOBJICHUS MAaTEMAaTUKH;

° obecrieueHrne chOpMUPOBAHHOCTH JIOTHUECKOTO, AITOPUTMUIECKOTO U MAaTEMAaTUYECKOTO
MBIIIICHHUS

° obecrieueHne CHOPMUPOBAHHOCTH YMEHHH TPUMEHSTh TIOJYYCHHBIC 3HAHHS TpHU

PEIICHNH pa3JIMYHbBIX 3a71a4,

L4 obecneyeHne C(bOpMI/IpOBaHHOCTI/I HpC,I[CTaBJ'IeHI/Iﬁ O MATCMATHKC KaK 4YaCTu
O6H.I€LI€J'IOB6LICCKOI‘/’I KYJIbTYpPbl, YHHUBCPCAJIbHOM A3BIKC HAYKH, IIO3BOJIAIOIIEM IIHMCBIBATH U
HU3y4daThb pC€aJIbHBIC MMIPOLUECCHI U ABJICHUA.
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1. MACIIOPT IPOT'PAMMBI YYEEHOU JUCHUILINHBI
«MATEMATHUKA: AJITEBPA U HAYAJIIA MATEMATHUYECKOI'O AHAJIM3A;
I'EOMETPUS»

1.1. O6nacTs npuMeHenust IPOrpaMMbl y4eOHOI JUCIHMILIHHBI
[Iporpamma y4eOHOM JUCLIUIIIUHBI «Maremaruka» SIBIIACTCS YacCTbIO
o0mieoOpa3oBarenbHOrO NUKIa 0bpasoBarenbHOM mporpammel CIIO — mporpaMMbl OATOTOBKH
KBaJTM(HUIIMPOBAHHBIX pabounx, ciyxkammx (manee — IIIIKPC) mo mpodeccun 39.01.01
CouuanbHblil pabOTHUK

1.2. Mecro yue6noii sucuumiunbl B crpykrype IIIIKPC

VYyeOnas aucuuiuinHa «MareMaTuka» SIBISIETCSL  00sI3aTENbHOM ISl U3y4YeHUs
JTUCITUTITNHOM 00111e00pa30BaTebHOTO YyUeOHOTO IUKJIA MpeaMeTHON obmactu «Maremarunka u
nH(pOpMATHKa» B COOTBETCTBHH C COIMATHLHO-3KOHOMHUUYECKUM MPOoQuiIeM mpopecCHOHATEHOTO
o0OpazoBaHwUsl.

Peanuzarus conepskanust yaeOHOW AMCIUIUIMHBI TMPEATOJIaraeT COONI0AeHNEe TIPUHITUIA
CTPOTOM MPEEMCTBEHHOCTH IO OTHOIICHHUIO K COAEPX)aHUI0 Kypca «MaTemaTuka» Ha CTYMEHU
OCHOBHOTO 00IIIeT0 00pa3oBaHUsI.

B T10 xe Bpems yueOHas mucnuiminHa «MaTtemaTtukay JUisi TPOQEeCcCHOHATBHBIX
00pa3oBaTeNIbHBIX OpraHU3aIMil 00J1a7aeT CaMOCTOSTEIBHOCTBIO U IIETbHOCTHIO.

PabGoyass mporpamma y4eOHOW AMCHUIUIMHBI «MaTeMaThkay HMEeT MEXIPEIMETHYIO
CB3b C 00me00pa3oBaTeNbHBIMU Y4€OHBIMH JOUCHUIUIMHAMKH «Dusuka», «HOCTpaHHBIN
sa3bIK», «OOmectBo3Hanuey, «MHpopmatnkay u npodecCHOHATBHBIMU  AUCHUIUIMHAMU
«OCHOBBI IPEATNIPUHUMATEIILCTBAY.

N3yuenne yueOHON TuCIUTIIMHBI «MaTeMaThKay 3aBepIIaeTCcss TOTOBOM aTTecTaluei B
dhopme rx3amena B pamkax ocBoenust [ITTKPC na 6a3e ocHOBHOTO 00111€T0 0Opa3oBaHUsI.

1.3. Pe3ysabTarsl 0CBOCHUS Y4€OHOM M CIUIIIMHBI
OcBoeHne coaepkaHus ydeOHOW  guCHUIUIMHBI — «MartemaTuka»  oOecreunBacT
JTOCTH)KCHHE 00YUJaIOMUMHUCS CIICIYIONTUX Pe3)ibmamaos:
®  JIUUHOCHIHBIX:
— c(OpMUPOBAHHOCTh MPEJCTABICHUNA O MATeMAaTHKE KaK YHHUBEPCAIbHOM SI3bIKE HAYKH,
CPENICTBE MOJICTUPOBAHUS SBJICHUN U TIPOIIECCOB, UACSIX U METOJaX MaTeMaTHKH,
— MOHMMAaHHEe 3HAUYMMOCTH MAaTEeMaTHUKW JUId HAy4yHO-TEeXHHUYECKOro  Iporpecca,
c(hOpMUPOBAHHOCTH OTHOIIEHUSI K MAaTEeMAaTHUKE KaK K YaCTH OOIIEeYeIOBEYECKOM KYIbTYpHI
4yepe3 3HAKOMCTBO C HCTOPUEH Pa3BUTHS MAaTEMAaTHKH, DBOJIIOLUCH MaTeMaTHUECKUX UICH;

- pa3BHUTHE JIOTUYECKOTO MBIIIIJICHUS, POCTPAHCTBEHHOTO BOOOpaXKeHus,
ANTOPUTMHYECKOH KYIBTYPbI, KPUTUYHOCTH MBIIUICHHS Ha ypPOBHE, HEOOXOIMMOM JIIs
Oynymeld mpodecCHOHANBHOW NESTENbHOCTH, Ui NPOJOJDKEHHS 00pa3oBaHUS U
caMo00pa3oBaHus;

- OBJIaJICHHE MaTeMAaTHUYECKUMHU 3HAHUSIMHA U YMEHHUSIMU, HEOOXOTUMBIMH B TIOBCEJTHEBHOM
KM3HH, JUII OCBOGHHMSI CMEXHBIX €CTECTBEHHOHAYYHBIX JUCIHMIUIMH W JAUCIHIUIMH
npoQecCHOHATBHOTO LUK, JUIS TOJydeHuss oOpa3oBaHUS B 0ONACTIX, HE TPeOYIOIINX
yriryOJIeHHON MaTeMaTHYeCKO# MOrOTOBKH;

- FOTOBHOCTh U CIIOCOOHOCTH K 06p8.30BaHI/IIO, B TOM 4YHUCIIC CaMOO6pa3OBaHI/IIO, Ha



MPOTSHKEHUU BCEH JKU3HM, CO3HATEIHHOE OTHOIICHNWE K HEMPEPHIBHOMY O00Opa30BaHUIO KaK
YCIIOBUIO YCIIEUTHOM MPOodecCHOHATBEHOM 1 00IIIECTBEHHON ACATEIILHOCTH,

TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITETBHOM TBOPYECKOH M OTBETCTBEHHOM
JIeSITEIILHOCTH;

FOTOBHOCTh K KOJUIEKTUBHON paloTe, COTPYJHUYECTBY CO CBEpPCTHUKaMH B
o0Opa3oBaTesbHOW, OOIIECTBEHHO II0JIE3HOW, Y4eOHO-HCCIeN0OBATENbCKON, MPOCKTHON |
JPYTUX BUJaX J€ATEIbHOCTH;

OTHOIIIEHUE K TPOPECCHOHAIIBHOMN JESITEIIbHOCTH KaK BO3MOXKHOCTH y4acTHsl B PEIICHUH
JMYHBIX, 00IIECTBCHHBIX, TOCYIapPCTBEHHBIX, OOIICHAIIMOHAIBHBIX TTPOOIIeM;
® MemanpeomemHbix:

YMEHHE CaMOCTOSITEIbHO OMPENENsATh IEIN JeATEIbHOCTH M COCTaBIATH IJIAHBI
NESITETLHOCTH; CaMOCTOSATENBHO OCYIIECTBIISITh, KOHTPOJIUPOBATH M KOPPEKTUPOBATH
NESITETFHOCTh; UCIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI JJIsi JTOCTHIKEHHUS TOCTABJICHHBIX
Lenel ¥ peain3alliy TUIAHOB JESTEIbHOCTH; BHIOUPATh YCTCIIHBIC CTPATETUN B PA3JIMUHBIX
CUTYaIIHsIX;

yMEHHE TMPOAYKTUBHO OOHIaThbCsl M B3aUMOJEWCTBOBAaTH B IPOLIECCE COBMECTHOM
NESITETPHOCTH, YYUTBIBATh TMO3HUIMH APYTHX YYaCTHUKOB JEATEIBHOCTH, 3(h(HEKTHBHO
paspeniath KOH(IUKTHI,

BIIaJIcHUE HaBbIKAMHU TI03HABATENIbHON, Y4eOHO-HUCCIEAOBATENHCKON U TIPOSKTHOU
NEeSITeIbHOCTH, HaBbIKAMHM  pa3pelieHuss NpoOJaeM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIBHOMY TOWCKY METOJOB pEIIeHUS] NPAKTHUUECKUX 3a]ay, MPUMEHEHHUIO
Pa3IMYHbBIX METOJIOB TIO3HAHUS,

TOTOBHOCTb M CHOCOOHOCTH K CaMOCTOSITENIbHOM HH(OpPMAIOHHO-TIO3HABATEIbHOM
NeSTeNbHOCTH, BKJIOYass yYMEHHE OpPUEHTUPOBATbCA B  PAa3IMUHBIX  HMCTOYHHUKAX
nH(pOpMaLUY, KPUTHYECKHU OLIEHUBATh U MHTEPIIPETUPOBATh MHPOPMAIHIO, TIOTYyIaeMYIO U3
Pa3TUYHbBIX HCTOUYHUKOB;

BIIQJICHUE S3BIKOBBIMHM CPEACTBAMM: YMEHHE SCHO, JIOTUYHO M TOYHO HU3JIarath CBOIO
TOYKY 3PEHHUSI, UCII0JIb30BATh aJIcKBATHBIE A3bIKOBBIE CPEJICTBA;

BIIQJICHUE HAaBbIKAMHM TO3HABATEJIBHON peduieKcud KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUI M MBICIUTENBHBIX MPOLIECCOB, WX PE3YNbTATOB M OCHOBAHMIA, T'PAHUI] CBOETO
3HAHMS U HE3HAHUS, HOBBIX MTO3HABATENbHBIX 33/1a4 U CPEACTB JIsl UX JOCTH)KCHHUS,

L[EJeYCTPEMJICHHOCT, B TOWCKAaX M TMPUHATUM pEUICHUH, cOoOOpa3uTEeNbHOCTh H
WHTYULUS, PAa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTaBICHUI; CIOCOOHOCTh BOCIPUHUMATH
KpacoTy ¥ TapMOHUIO MUDA;
®  NpPeoOMemHbIX:

chOpMUPOBAHHOCTH TMPEACTABICHUI O MaTeMaTUKe KakK 4acTU MHUPOBOM KYIbTYpHI H
MeCTe MaTeMaTHK{ B COBPEMEHHOW IMBHUIN3ALMHU, CIOCO0aX OMHMCAHUS SBJICHHUH pearbHOTO
MHpa Ha MaTEMaTUYECKOM SI3BIKE;

C(I)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 0 MaTeMaTHYeCKUX MOHATHUIX KaK BaKHEUIINX

MAaTEMAaTHYCCKUX MOJCIIAX, MO3BOJIAIOMIUX OMUCHIBATL U U3YYaTh PA3HBIC IMTPOLICCChI U ABJICHUS,

NOHUMAHHUC BO3MOXKXHOCTU aKCUOMATHYCCKOTO IMTOCTPOCHUA MATCMATUYCCKUX TCOprI;

BJIAICHUC MCTOJAaMHU JNOKA3aTCJIbCTB U AJITOPUTMOB PCHICHUSA, YMCHUC UX IMMPUMCHATH,

IMPOBOAUTDE JOKA3ATCIILHBIC PACCYKIACHUA B XOAC PCUICHUA 3a1aY,

BJIAICHUC CTAHAAPTHBIMU NPHEMaMH PCHICHUA PAOUOHAJIBHBIX W HPPALUOHAJIbHBIX,



[I0Ka3aTEJIbHbIX, CTENEHHbIX, TPUTOHOMETPUUECKUX YPAaBHEHUN U HEPABEHCTB, UX CHCTEM;
HCII0JIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX INPOTpPaMM, B TOM 4MCIE I IOUCKAa IYTH
pELIEHNs U WILTIOCTPALMK PEILIEHUS YPaBHEHUI 1 HEPABEHCTB;

c(OPMHUPOBAHHOCTH NPEACTABICHUN 00 OCHOBHBIX MOHATHUAX MAaTEMAaTHUYECKOTO aHaIn3a
BJIAJICHUE YMEHUEM GyHKUIMH,
HCII0JIb30BAHNE MOJYYEHHBIX 3HAHUM JUIs1 ONMCAaHUS U aHaIN3a pealbHbIX 3aBUCUMOCTEH;

U HX CBOWCTBAX, XapaKTepU30BaTh  IOBEJICHUE

BJIaJICHHE OCHOBHBIMH TOHSATHSMH O IJIOCKUX M HPOCTPAHCTBEHHBIX T'€OMETPHUYECKHX
¢urypax, wux c(OPMHUPOBAHHOCTh  YMEHHS
reoMeTpuueckue (Uryppl Ha 4YepTekax, MOACISIX W B pEalbHOM MHpPE; NPUMEHEHHUE

OCHOBHBIX  CBOMCTBaX; pacrno3HaBarthb
W3Y4YEHHBIX CBOMCTB T€OMETPUYECKHX (QUIryp U (GOpMya Al pelIeHHs] TeOMEeTPUUYECKUX
3a/1a4 ¥ 33]1a4 C MPAKTUYECKUM COJICpKAHUEM;

chOpMUPOBAHHOCTh ~ MPEACTABIEHUH O TMpoleccax U SBIEHUSX, HUMEIOIIHNX
BEPOSATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaJbHOM MHPE, OCHOBHBIX
MOHATUAX DJIEMEHTAPDHOM TEOPUH BEPOSTHOCTEW; YMEHUM HAxOIuWThb M OLIEHUBATh
BEPOSITHOCTH HACTYIJIEHUS! COOBITUN B MPOCTEUIINX MPAKTHUECKUX CUTYAIUsIX U OCHOBHBIE

XapaKTCPUCTUKHU CJ'Iy‘—IaI\/'IHI)IX BCJIMYHMH,

BJIAJICHUC HABBIKAMU HCIIOJIB30BaHUA I'OTOBBIX KOMIIBIOTCPHBIX IMPOrpaMM IMpU PECIICHUN

3azad.
OcBoenne coaepkaHus ydeOHOW  guciuIUIMHBl «Marematukay  oOecreunBaeT
¢bopMupoBaHME U  pa3BUTUE YHUBEPCAJIbHBIX Y4E€OHBIX JEUCTBUH B  KOHTEKCTE
MPEEMCTBEHHOCTH (DOPMUPOBAHUS OOITUX KOMIIECTCHITUH.
Buabl yHuBepcaJbHbIX O0mme KoMIeTeHI NN
YU4eOHBIX AeicTBUil (B coorBeTcTBUU ¢ PI'OC CIIO
no npodeccun)
JIMYHOCTHBIE OK 1. [IloHuMarp CymIHOCTP U  COLHUAJIbHYIO
3HaYUMOCTb CBOEH Oynyrmieil mpodeccuu, nIposBIsTh K
(obecrieunBarOT LIEHHOCTHO - | Hell yCTOMYHMBBIN MHTEPEC.
CMBICTIOBYIO opueHtanmio | OK 3. Anamu3upoBaTh  pabouyld  CHUTYaIHIO,
oOyyaromuxcs M  OpPHEHTALMIO B | OCYHIECTBJIATH TEKYIIMA U HUTOTOBBI  KOHTPOIIb,

COLMAIBHBIX POJIAX M MEXKIUYHOCTHBIX
OTHOIIICHHUSIX)

OLOCHKY M KOPPCKUOHIO COOCTBEHHOI JACATCIBbHOCTH,
HECTU OTBCTCTBCHHOCTD 3a PC3YJIbTAThI cBOCH pa6OTBI.

PeryasituBHbIC OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO AESTEIbHOCTD,
UCXOJIs U3 LeJIU U CLIOCO0O0B €€ JOCTUKEHHUS,

1eJIenoJIaraHue, IUIAHUPOBAHME, | OINPENCIIEHHBIX PYKOBOIUTEIEM.

MIPOrHO3UPOBAHMUE, koHTposb | OK 3.  AHanu3upoBarh  paboyyl0  CHUTYaIHIo,

(KoppeKLus), caMOperyislus, OLIEHKA | OCYLUIECTBIATh TEKYLIUH W MTOrOBBIA  KOHTPOJIb,

(oGecreunBaroT OpPraHM3aIMIO | OLEHKY M KOPPEKLUHUI0 COOCTBEHHOHN JeATEeNbHOCTH,

oOyJaromuMucst ~ CBOoe  y4eOHOH | HECTH OTBETCTBEHHOCTH 32 PE3YJbTaThl CBOEH paboTHI.

NeATeTbHOCTH) OK 7. Opranu3oBbIBaTh COOCTBEHHYIO JI€ATEIBHOCTh C
coOmojeHueM  TpeOoBaHUM  OXpaHbl  Tpyla H
9KOJIOTHYECKOH 0€30MacCHOCTH.

ITo3naBartenbHbIC OK 4. OcymiecTBasTh NOUCK U UCIIOJIB30BaHNE
uHpopManuu, HeoOX0AUMOM U1 3P PEKTUBHOTO

(obecrieunBaOT  MCCIEOBATENBCKYIO | BBINOJHEHHS MPO(ECCHOHATBHBIX 3a/1ay.

KOMIIETEHTHOCTh, YMEHHE pPadoTaTh C
uHpopMmanmen)

OK 5. Hcnonp3oBarts MH(POPMAIMOHHO -
KOMMYHHKAIIHOHHBIE TEXHOJIOTUH B
npo(eCCHOHATLHOMN I TENbHOCTH.




KoMmMyHuKaTHBHBIE OK 6. PaboTats B koMaHze, 3pPEKTUBHO 0OIIATHCS C
KOJUIETaMH, PYKOBOJICTBOM, KJIHEHTaMH.
(oGecrieunBaroT COITUATTBHYIO
KOMIIETCHTHOCTh M y4eT MO3HLUH
ApPYI'UX JIIOJEH, YMEHHE CIyllaTb U
BCTYNaTh B JHUAJOT, Yy4acTBOBAaTh B
KOJUUIEKTUBHOM OOCYXKJIECHUHU TMPoOIIeM,
B3aUMO/ICICTBOBATh U COTPYAHUYATH CO
CBEPCTHUKAMHM U B3POCIBIMH)

1.4. Koau4yecTBO 4acOB HA OCBOEHHE NPOrpaMMbl Y4eOHO# THCIMIIIMHbI
MaxkcumanbHas yueOHasi Harpy3ka oOyuatouierocst — 427 4acoB, B TOM YHCIIE:

- ayauTopHas (0O0si3aTenbHAas) Harpy3ka OOydJaronIuXcs, BKIIIOYas MPAKTUYECKUE 3aHSITHUS —
285 gacos;
- BHeayIuTOpHAasi CaMOCTOSATENbHAs paboTa oOyuatonierocs — 142 yaca.



IINIAHUPOBAHUE

COJIEP)KAHUE YUYEBHOM JUCIUILINHBI 1 TEMATHYECKOE

2.1. Oobem yueOHOH TMCUMILUIMHBI M BUABI y4e0HOi padoThI

Bua yueOHoi#i paGoThl

O0beM yacoB

MaxkcuMmasibHasi ydeOHasi HATpy3Ka (Bcero) 427
Oos3aTebHAsl ayANTOPHAs yueOHasi HArpy3Ka (Bcero) 285
B TOM YHCJIE:
1a00paTOPHBIC 3AHITHUS -
MPAKTUYECKHUE 3aHATHS 76
KOHTPOJIbHBIE PA0OTHI 9
Pemenne anreOpanueckux BoIpakKeHUN 117
CamocrosiTesqbHast padboTa o0yuaruerocs (Bcero) 142
B TOM YHCJIE:
PaGora Hag Marepuanom yueOHMKa, KOHCIIEKTOM JIeKIUi(pernieHue 78
3a/1a4)
IToArOoTOBUTE COOOIIEHNE 23
IToaroToBUTH HOKIA IO TEME 12
Pabota ¢ uadopmarnmeii B ”HTEpHETE(ITOATOTOBUTH ITPE3ECHTAIIUIO) 7
Cnenath MakeT QUrypsl 4
Brimonnenue pedeparon 18

Hmoeosas ammecmayusl 6 gbopMe IK3AMEHA




2.2. TemaTruyecKuil nJaH y4eOHOH TUCHMILVINHBI «MaTeMaTHKa»

HaunumenoBanue
pa3/iesioB M TeM

COI[ep)KaHI/Ie yqeﬁﬂoro mMarTtepuaJjia, .HaﬁopaTopHLIe pQGOTLI, MNPAKTUIECCKUE 3aHATHUHA,
CaMOCTOsSITCJIbHAs paGOTa oﬁyqamumxm

O0nLeM
42C0B

YpoBennb
OCBOEHUS

| kypc

BBEJEHUE

Conepxxanue yueOHOro Marepuasa

Benenune. Maremaruka rpu ocBoeHus npodeccuii u cienuanpHocteit CI1O

JlabopaTopHbie pabOTHI

[IpakTrueckue 3aHATHS

KoHnTposabsHble paboThI

CamocTrosrenbHas pabota oOydaroumxcs

PA3JIEJI 1.PABBUTHUE INOHATHUSA O YUCJIE

19

Tema 1.1
PazBurtue noussTus
0 YHcJIe

Copep:xaHue y4eOHOro marepuasa

12

[lenble U pallMOHAJIBHBIEC YHCIIA.

JlelicTBUTENIbHBIEC YHCIIA.

[IpubnmxeHHbIe BBIYUCICHUSI.

[IpubnmkeHHoe 3HaueHrEe BETMYHUHBI U IOTPEIIHOCTH MPUOIKEHU N
KomnuiekcHble uncna

10

JlaGopaTopHbie pabOTHI

[Ipaktuueckas padota Nel « ApudmeTndeckne ISHCTBUS HAJl YHCIIAMID)

Bxoonoti konmpons

Camocmosamenvuas paboma o0y4arOUuxcs:

Camocmosmenvras paboma Nel. « Hatimu 3nauenus aneedpauueckux bipaicesuily
Camocmosamenvuas paboma Ne2. [1o02omogums cooOueHus: 0 MHONICECmaeax yucei
Camocmosmenvuas paboma Ne3. Boinoinums npeoopazo8anus blpajiceHuil

Camocmosamenvuas paboma Ned. Hnousudyanvroe 3adanue «Bvipasicenus, deticmeus Ha0 HUMUY
Camocmosmenvuas paboma Ne5. Buinoanums npubaudiceHHble 8blYUCIeHUs

Camocmosmenvnasn paboma Ne6. Iloocomosums coobwenue «llpubnudicennoe 3nauenue 8eauUdUuHbl

npu peueHuu NPUKIAOHbIX 3a0a4»
Camocmosmenvnasn paboma Ne7. [loozomosums doxknao « Uppayuonanvhvle yuciay

~N| |-

PA3JIEJI 2. KOPHU,

CTEIIEHU U JIOTAPUD®MBI

44

Tema 2.1
KopHu u crenenn

Conepxanue yueOHOro Marepuasa

13

Kophu u crenenu.
KopHu HatypanbHOM CTENEHU U3 YUCiIa U UX CBOMCTBA.

11

10



Crenens ¢ palluOHAJILHBIM [10KA3aTEJIEM U €€ CBOMCTBA.
Crenenn ¢ JeUCTBUTEIBLHBIM II0KA3aTEIIEM U €€ CBOMCTBA.

JIabopaTopHbie pabOThI

[Ipaktuyeckas pabora No2 «BrruucieHre u CpaBHEHNE KOPHE».
IIpakTtuyeckas pabora Ne3 «Pemenne uppanoHaNbHBIX YpaBHEHUI»

Koumponvnas paboma

CamocmosamenvHas paboma o06y4arouuxcs:

Camocmoamenvras paboma Ne§. Hnousuoyanvrnoe 3adanue « Ceoticmea cmenenu ¢ pasiudHbimMu
nokazamensimuy

Camocmoamenvras paboma Ne9. Hnousuoyanvnoe 3adanue « Ceoticmea cmenenu ¢ payuoHaIbHbIM
nokaszamenem

Camocmoamenvras paboma Nel(. Tloocomosums coobowenue «I eomempuueckoe uzobpasxicerue
PAYUOHATLHBIX YUCEL)

Camocmosmenvras paboma Nell. «Beinoanums npeobpazosanue paouxaiosy

Camocmosamenvras paboma Nel2. Tloocomosumwv doxnao « Omkpeimue Anv-Xopezmuy
Camocmosmenvrnas paboma Nel3. Hnousuodyanvroe 3adanue «Ceoticmea cmeneHei»

Tema 2.2
Jlorapugm.
Jlorapudm uncia

Copep:xaHue y4e0OHOro MmaTepuaJja

16

Jlorapudm. Jlorapudm yuca.
Jlorapudm npou3BeeHHs, YACTHOTO, CTCIICHA
JlecITHYHBIC U HATYpaJIbHBIE JIOTAPHU(MEI.

10

JlaGopaTopHbie pabOTHI

[IpakTuueckas paborta Ned «Haxoxaenue 3HaueHuil jorapudma 1mno mpou3BoJIbLHOMY OCHOBAHHUIO)

Koumponvnas paboma

Camocmosimenvras paboma 00y4auuxcsi:

Camocmoamenvras paboma Nel4. Tloocomosumwv 0oknao «Jloecapupmer u ux ceoticmeay
Camocmosmenvuas paboma Nel5. «Bvinonnenue npeobpazosanus 102apu@dmuyeckux 8blpadceHuLly
Camocmosmenvuas paboma Nel6. Huousudyanvhoe 3a0anue «Jlocapugmsi u ux npeobpazosanusy
Camocmosmenvuas paboma Nel7. [loocomosumsb coobwenue «/lecamuunvie u Hamypaivhvie
Jnocapughmol »

Camocmosmenvuas paboma NelS. «Bvinonnenue npeobpazosanus 0ecamuynblx 102apughmosy

Tema 2.3
IIpeodpa3oBanue
ajredpanvecKux

Conepxanue yueOHOro Marepuasia

[IpeoOpaszoBanue anredpandeckux BbIpaXeHUH (pallMOHANBHBIX, CTENEHHBIX U JOTapu(MUYECKUX).

JlaGopaTopHble pabOThI

11



BbIpaKeHH

[TpakTuueckas padborta Ne5 «I[IpeoOpa3oBanHus BRIPAXKEHUH, COACPKAIIUX CTCTICHU U KOPHI.
[Ipaktuyeckas padora Ne6 «IIpeoOpa3oBanue U BEIYUCICHHE 3HAYCHUH JIorapu(hMUIECKUX
BBIPAKEHUIN».

Konmponvnas paboma Nel

CamocmosamenvHas paboma o06y4arouuxcs:

CamocmoamenvHnas paboma Nel9. «Beinonrnums npeobpazosanue aneedpauyeckux blpaiceHuily
Camocmosmenvuas paboma Ne2(. Hnousudyanvhoe 3adanue «Aneebpauyeckue 8bipadiceHus»
Camocmoamenvhnasn paboma Ne21. [loocomosums 00knao «/leticmsusi ¢ UCKyCCmMEeHHbIMU
BbIPANCEHUAMU OMPUYAMNENLHBIX 102APUPDMOB)

PA3JIEJI 3. TIPAMBIE U IIVIOCKOCTHU B ITPOCTPAHCTBE

36

Tema 3.1
B3aumnoe
pacmnoJio:keHue
HpﬂMle %
IJIOCKOCTEM

Conepxxanue yueOHOro Marepuaja

24

OCHOBHBIE MTOHATHSI CTEPEOMETPHH.

[Ipsmbie B mpocTpancTBe. CKpEIMBaIOLINECS, TapaJUIEIbHbIE U IEPECEKAIOIINECS MIPSMBIE.
Yron Mexay NpsIMBIMU B IIPOCTpaHCTBE. [leprnenauKyIsipHOCTb PSIMBIX.

[Ipsimast u mutockocTs. [lapannenbHOCTh NPSMOM U ITIOCKOCTH.

[leprieHTMKyISIpHOCTD IPSIMON M TNIOCKOCTH.

[TepneHuKysip ¥ HAKIIOHHAS.

Yroa Mexay NpsiMoid U IJIOCKOCTBIO.

Teopema 0 3-x neprneHUKYIsIpax.

[Tnockocts B mpoctpanctse. [TapamiensHOCTh MII0CKOCTEN.

JIByrpaHHbIi yro, TMHEWHBIA YroJl IBYTPAHHOTO yIJIa.

[leprieHIuKysIpHBIE IIIOCKOCTH.

Paccrosiaue. PacctosiHue OT TOUKH JI0 TUIOCKOCTH.

Paccrostaue ot npsiMoii 10 110cKoCTH. PaccrosiHue Mex 1y napajuiebHbIMU IJIOCKOCTSIMH.
PaccrosiHre MexTy CKpelrBaroIUMUcs IpsMbIMU. PaccTosiHrue Mexxay hurypamu.
[NapannensHoe npoekTrpoBanue. M300pakeHne npocTpaHCTBEHHBIX (PUTYP.

17

JlaGopaTopHbie pabOTHI

[IpakTrueckas padota Ne7 «B3arMHOE pacroioKeHue MPSMbIX U IIJIOCKOCTE.
[Ipaktuueckas paborta Ne§ «llepneHaukynsp U HaKIOHHAs K IUIOCKOCTH. TeopeMa o Tpex
MIEPIIEHAUKYIISPAX).

[IpakTudeckas pabota Ne9 «l[Ipu3Haku 1 CBOICTBA MapaIeNbHBIX U IEPICHIUKYISIPHBIX
MIOCKOCTEM»

Konmponvnas paooma Ne2

12



Camocmosmenvhas paboma 06y4aOuuxcs:

Camocmosmenvuas paboma Ne22. [loocomosums 00k1a0 «/[pesnecpeyeckue yuenviey
Camocmosmenvuas paboma Ne23. Iloocomosums coobwenue « OCHOBHbIe NOHAMUSL CIePEeOMempUun»
Camocmosmenvnas paboma Ne24. Hzeomosums maxem «B3zaumnoe pacnonodicenue npamvix u
niaockocmetiy (1 uac)

Camocmoamenvras paboma Ne25. Iloozcomosums coobwenue «IlepnenOuxynsap u HaKioHHAA»
Camocmosamenvnasa paboma Ne26. Bvinornums unousudyaivbhoe 3adanue « Y201 mexcoy npamou U
NJIOCKOCMbIO»

Camocmosmenvnas paboma Nel7. «lloocomosums  doxazamenvcmeo meopemvl 0  3-X|
NepneHOUKYIApax»

Camocmoamenvrnas paboma Ne28. Iloocomosumsv 0oxknao «Ilpsmele u niockocmu 6 npocmpancmeey
Camocmosmenvuas paboma Ne29. «Hccredoeams 63aumnoe pacnonodxceHue npsamulx U RA0CKOCmeriy
Camocmosamenvnas paboma Ne30. Iloocomosums  coobwenue «llnowads opmozcoHanbHOU
npoexyuny

Camocmosmenvrnas paboma Ne3l. Bwinonrnums unousuoyanvroe 3adanue «Paccmosnue om mouxu
00 NIOCKOCUY

Camocmosamenvrnas paboma Ne32. [loocomoumsb 0oknao «Paccmosinue mexcoy ckpewusarouumucs
NPAMBIMUY

Camocmosamenvnas paboma Ne33.  Iloocomosumv peghepam «lIpumenenue opmocoHaIbHOCO
NPOEKMUPOBAHUS 8 MEXHUYECKOM YepUeHUU»

12

PA3JIEJI 4. KOMBUHATOPHUKA

18

Tema 4.1
JJ1IeMeHThbI
KOMOUHATOPUKH

Copep:xaHue y4eOHOro MmaTepuaJja

12

[IpaBuia KOMOMHATOPUKH.

Pazmenienust.

[TepectanoBkm.

Coueranusi. Pemenue 3a1a4 Ha riepeOop BapHaHTOB.

bunom Herotona. CBolicTBa OMHOMUHATBHBIX KO PUITUEHTOB.

10

JlaGopaTopHbIe pabOTHI

[Tpaktnueckas paborta Nel( «PemeHre KOMOMHATOPHBIX 3329

Konmponvnasn paboma

Camocmosmenvhas paboma 06y4aOuuxcsi:

Camocmosmenvnas paboma Ne34. Iloocomosums 00knao «nemenmvl KOMOUHAMOPUKILY
Camocmosmenvnas paboma Ne35. I[loozomosums coobwenue «Pazmewenus c nogmopenuem u 6es
NOBMOPEHULL

Camocmosmenvnas paboma Ne36.  «Bvinonnums unousudyanvHoe 3adanue ¢ npuMeHeHuem

nepebopa 1emMenmosy
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Camocmosmenvuas paboma Ne37. «Peuwienue npakmuueckux 3a0ayy»

Camocmosmenvuas paboma Ne3S.  I[loocomosumsv Ooknad «llpumenenue @opmyn oOunoma
Hviomona k npubaudiceHHbim 8bI4UCIeHUAM »

Camocmosmenvuas paboma Ne39. «Bvinoninenue uHOU8UOYAILHO20 3A0AHUSY)

PA3JEJ 5. KOOPIUHATBI U BEKTOPBI 31
Tema 5.1 Coaep:xkaHue yueOHOT0 MaTepuaja 20
ITonsitne BexkTOpa | JlekapTOBBI KOOPAWHATHI B IPOCTPAHCTBE. 15
Cucremsl koopauHat. PacctosiHre MexTy TByMsl TOUKaMH.
Bexropsl. CnoxeHue BeKTOpoB. Y MHOXKEHHE BEKTOpa Ha YHCIIO.
Koopaunats! BekTopa. [Ipoeknus BeKTopa Ha OCb.
CkansipHO€ MPOU3BEIEHNE BEKTOPOB. YT0J MEX/1y BEKTOpaMHU.
Hcnonb3oBaHne KOOpAUHAT U BEKTOPOB IIPU PEIICHUH MPUKIIAJAHBIX 3a/1a4.
JlabopaTopHbie pabOTHI -
[Tpaktruueckast padota Nell «Bekropsl. JleiicTBUS ¢ BEKTOpaMm». 4
ITpakTrueckas padora Nel2 «CkamsspHoe Ipou3BeAeHNE BEKTOPOB. Y TOJ MEKIY BEKTOPAMHI»
Konmponvnaa paooma Ne3 1
Camocmosamenvuas paboma o0y4arOuuxcsi: 9
Camocmosmenvnas paboma Ne4(. [loocomoeumsv coobwenue «Cummempus 8 npupooe u Ha
npakmuxe
Camocmosmenvnas paboma Nedl. Bwvimonnums ucciredosarue «llexapmossbl KOOpOUHamsl npu
peueHuy NPUKIAOHbIX 3A0a»
Camocmosmenvnas paboma Ned2. [loocomosums npesenmayuro «/lekapmosvl KOOpOuHamol 6
npocmpancmee»
Camocmosmenvnas paboma Ned3. Iloocomosums 3a0anue ¢ UCNONb30BAHUEM BEKMOPO8 Npu
peutenuu 3a0a4 Ha NJI0CKOCMU
Camocmosmenvuas paboma Ned4. [loocomosums 0oknad no meme « Bexkmopnas ancebpay
Camocmosmenvuas paboma Ne45.  Iloocomosums coobuenue «/lgudicenue 6 npocmpancmee.
IlapannenvHuiil nepenocy
Camocmosmenvuas paboma Ne46. [loocomosums koHcnekm — «Bvluucienue 2108 ¢ nomoujbio
8EKMOPO8»
Camocmosmenvnas paboma Ne47. « Pewenue 3a0ay no meme «Bexmopor»
Camocmosmenvuas paboma Ne4S8. Pechepam na memy «Bekmopnoe 3a0anue npamuvlx u ni0CKocmell
8 NPOCMPAanHcmae
PA3JEJ 6. OCHOBBI TPUTOHOMETPUH 35
Tema 6.1 ‘ Coaepikanue yueOHOro MaTepuaJjia 6

14



OcCHOBHbIC MOHATHSA

Pannannas mepa yria. BpamareinbHoe IBHKEHUE.
CuHyc, KOCHHYC, TAHT'€HC U KOTAHI'€HC YUCIIA.

JIaboparopHbie pabOThI

[Tpaktuyeckas padora Ne 13 «Paguannas u rpagycHas Mepa U3MEpEHHsl YTIOBY»

Koumponvnas paboma

CamocmosamenvHas paboma 06y4arouuxcs:

Camocmoamenvrnas paboma Ne49. «Memoovl uzmepenust y2ino8 8paujeHus».

Camocmosmenvuas paboma Ne50. «llpumepvt @DYHKYUOHANBHBIX 3A8UCUMOCTIEN 8 PealbHbIX
npoyeccax u AGNeHUsX».

Tema 6.2
OcHOBHBIE
TPUTOHOMeETpHYec-
KHe TOKIeCTBA

Conepxxanue yueOHOro Marepuaja

OCHOBHbBIE TPUTOHOMETPHUUECKUE TOXKIECTBA.
@opmyitsl ipuBeaeHUsA. POPMYIIBI CIIOKEHHUS.
Popmyibl ABOHHOTO yrina. @opmysibl MOJOBUHHOTO YTJa.

JlabopaTopHbie pabOTHI

[IpakTnueckas paborta Ne 14 «OCHOBHbIE TPUTOHOMETPHUECKUE TOXKIECTBA, (POPMYIIBI IPUBEICHUS

Koumponvnas paboma

Camocmosamenvuas paboma o0y4arOUuxcsi:

Camocmosamenvras paboma Ne51. Coobwenue na memy «Henpepuvignvie opoouy.
Camocmosamenvras paboma Ne52. Pechepam na memy «llpumenenue crodicHbix npoyeHmos 6
9IKOHOMUYECKUX PaAcCyemax

Tema 6.3
IIpeoOpa3zoBanus
NMPOCTEeHIIUX
TPUTOHOMETPUYECKHU
X BbIpasKeHHu i

Conep:xanue y4yeOHOro marepuaja

[IpeoOpa3oBaHue CyMMbl TPUTOHOMETPUYECKUX (DYHKIIUH B IPOU3BEACHHUE.
Bripaxkenue TpuroHoMeTpudeckux (GyHKIUN Yepe3 TaHT€HC MOJOBUHHOTO apryMeHTa.

JlaGopaTopHbie pabOThI

[Tpaktnueckas padota Nel5 «IIpeoOpazoBaHue TPUTOHOMETPHUIECKUX (DYHKITHI

Koumponvnas paboma

Camocmoamenvuas paboma 00y4arOUuxcs:

Camocmosmenvuas paboma Ne53. Coobwenue Ha memy «Mcmopus mpuconomempuu u e€ poib 8
U3YUEHUU eCMeCMEEHHO-MAMeMaAmU4ecKux HayKky.

Camocmosmenvuas paboma Ne54. Peghepam na memy «Cpeonue 3naueHus u ux npumeHeHus 8
cmamucmuke

Tema 6.4.1
OopartHble
TPUTOHOMETPHYECK
e PyHKUMHU

Conepxanue yueOHOro Marepuasia

ApKCUHYC, apKKOCUHYC, ApKTaHI'€HC YUCIIA.

JIaGopaTopHbie pabOThI

ITpakTuyeckas pabora
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Konmponvnasn paboma

Camocmosmenvhas paboma 06y4aOuuxcs:
Camocmosmenvuas paboma Ne55. Iloocomoska npezenmayuu «I paghuxu oopamuuix
MPUSOHOMEMPULECKUX (DYHKYULLY

Tema 6.4.2
TpuroHomerpuyeckun
€ YpaBHeHUs U
HepaBeHCTBa

Conepxxanue yueOHOro Marepuaja

Pemrenne npocTenmmx TpPUroHOMETPUYECKUX YPABHEHUN U HEPABEHCTB.
[Tpumenenne oOMMX METOJIOB PELICHHSI TPUTOHOMETPUIECKUX YpaBHEHUH

JIaboparopHbie pabOThI

[IpaxTnueckas paborta Nel6 «lIpocTeifine TpuroHoMeTpuYecKrue ypaBHEHUSD.
[IpakTnueckas pabora Nel7 «PerieHne TpUroHOMETPUUYECKUX YPABHEHUI»

Konumponvnan paboma Ne 4

CamocmosmenvHas paboma 06y4arouuxcs:

Camocmosmenvras paboma Ne56. «I pagpuueckoe peuieHue ypagHeHuli U HepaseHCme»
Camocmosmenvrnas paboma Ne57 Iloocomosums peghpepam « OcHosHble hYyHKYUU U UX 2PAPUKUY»
Camocmosmenvrnasn paboma Ne58 Iloocomosums npezenmayuio «llpeobpaszosarnus epaghuxos

DyHKYULL»

PA3JIEJI 7. DYHKIIUU, UX CBOMCTBA U TPA®UKHU

24

Tema 7.1.1
L0 IN10700

Conep:xaHue y4eOHOro MmaTepuasa

Oynkiuysa. O01acTh OMPEASTICHUS 1 MHOXKECTBO 3HAUCHUM.
I'paduk dynkumu. [Tocrpoenune rpadukoB GyHKITNN, 3aJaHHBIX PA3IMYHBIMHU CIIOCOO0aMHU.
[IpeobOpa3zoBanus rpadukoB HyHKITUH.

JlaGopaTopHbie pabOThI

[Tpaktuueckas padota Ne 18 «IIpeoOpa3zoBanue rpagukoB QyHKIIHI»

Koumponvnas paboma

Camocmosmenvras paboma obyuarowuxcsa: Camocmosmenvrasn paboma Ne59-62 Pewernue
VpasHeHull U HepaseHCcms
Camocmosmenvuas paboma Ne63. Pechepam na memy «Ocnognule ¢hynkyuu u ux epaghuxuy

Tema 7.1.2
CaoiicTBa QpyHKIIUM

Conepxanue y4eOHOro Marepuasia

MOHOTOHHOCTB, YCTHOCTb, HCYCTHOCTD, OI'PAaHUYCHHOCTD, IICPHUOAUIHOCTD.

HpOMe)Ky’TKI/I BO3pacCTaHUuA U Y6BIB8.HI/I$I, HanOOJIbIICE U HANMCHEBIIIEEe 3HAYCHUs, TOUKH SKCTPpEMYyMa.

HpI/IMepLI (I)YHKI_II/IOHEUIBHBIX 3aBUCUMOCTEN B PCAIBbHBIX MPOHCCCax U SABJICHUAX.

JlaGopaTopHble pabOThI

[Tpaktuyeckas padora Nel9 «VccnenoBanue QyHKIMI»

Koumponvnasa paboma

CamocmosmenvHas paboma 00y4aowuxcs:
Camocmosmenvras paboma Ne64. [loocomoska npezenmayuu «IIpeobpasosanue epaghuxos
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@yuxyuity. Camocmosmenvuas paboma Ne65 /loknao na memy « Cnodcenue 2apMOHUYECKUX
KOIe0aHuLLy

Camocmosmenvnas paboma Ne66 Haxoorcoenue npomexncymkos ospacmanusi u yovieanusi ¢h-u

Tema 7.2
CreneHHble,
NnoKa3areJibHbIe,
JorapupmMuyeckue u
TPUTOHOMETPUYECKH
e pyHKkuum.
OopartHble
TPUTOHOMETPUYECKH
e pyHKkuumn

Conepxxanue yueOHOro Marepuaja

Tpuronomerpudeckue ¢pynkuuu. CrerneHHast QyHKITHS.
[lokazarenbHas u Jorapugmuueckas QyHKIUU.
Pemrenne nokasarenbHbIX ypaBHEHH U HEPABEHCTB.
Pemenne norapuMuveckux ypaBHEeHHI U HEPABEHCTB.

JlabopaTopHbie pabOTHI

[IpaxTnueckas padorta Ne2( «Iloka3aTenbHble ypaBHEHHS U HEPABEHCTBAY.
[IpaxTnueckas paborta Ne21 «Jlorapupmuyeckue ypaBHEHHs 1 HEPABEHCTBA»

Koumponvnaa paboma Ne5

Camocmosmenvrnas paboma Ne67. Peuienue noxazamenvHulX YpasHeHUll U HePABEHCME
Camocmosamenvras paboma Ne68. «Hcnonvzosanue ceoticmes u epagpuxos hyHKyuil npu peueHuu
ypasHenuii u Hepasencmsy. Camocmoamenvras paboma Ne69 Bvinoinums epaguueckoe peuterue
HepageHcms

PA3JEJ 8. MHOT'OI'PAHUKH U KPYIJIBIE TEJIA

30

Tema 8.1
MHoOrorpaHHMKH

Conep:xanue y4yeOHOro marepuaja

12

MHuororpaHHble yribl. Beimykiible MHOTOTpaHHUKH.

[Tpusma. IIpaBunbpHas npusma.

[Tapannenenunen. KyoO.

[upamupa. [IpaBuinbHas nmupamuga. Y cedeHHnas nupamuaa. Terpasap.
Ceuenus Ky0a, IPU3MBI U TUPAMUBI.

[IpencraBieHue 0 NpPaBUIbHBIX MHOTOTPAaHHUKAX.

10

JlabopaTopHbie pabOTHI

[IpakTuueckas paborta Ne 22 «MHOrOrpaHHUKI»

Koumponvnas paboma

Camocmosmenvnas paboma o6y4aOuuxcsi:

Camocmosmenvnas paboma Ne70 Hnousuoyanvuas paboma «Pazeepmku MHO202paHHUKO8Y.
Camocmosmenvnas paboma Ne71. Coodowenue «llpuknaonoe 3uauenue ceomempuu (2eo0e3usi) ».
Camocmosmenvnas paboma Ne72. J{oknao na memy «Mnozoepannuxu 60kpye HaAcy.
Camocmosmenvnas paboma Ne73. Ilpesenmayusa «36e30uamvie muocoepanHuku. Kpucmannwi-
npupooHvle Muococpannuxkuy. Camocmosmenvuas paboma Ne74 Coenams makem nupamuovl
Camocmosmenvnasn paboma Ne75 Coenamv maxem Kouwyca

Tema 8.2

Conepxanue yueOHOro Marepuasa

10
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Tena n MOBEPXHOCTH
BpalcHUus

[unuHap 1 KOHYC.

VYcedeHHBI KOHYC.

Ceuenus HWIMH]Ipa U KOHYCA.
Hlap u chepa, ux ceueHwus.
KacatenpHast II0CKOCTH K cdepe

JIaboparopHbie pabOTHI

[TpakTiaeckas padorta Ne 23 «umuaap. Korycy.
ITpaktrueckas paborta Ne 24 «Cdepa u map. BzaumHoe pacnoioxkenue chepbl U III0CKOCTHY

Koumponvnas paboma

CamocmosamenvHas paboma 06y4arOuuxcs:

Camocmosamenvuas paboma Ne76. «HaxodxxcoeHue 0CHOBHbIX 1eMEHMO8 NPU3MbL U RUPAMUObLLY.
Camocmoamenvras paboma Ne77 Coenamv coodbwerue 0 npasuibHbiX MHO202PAHHUKAX

. Camocmosmenvnas paboma Ne78 Coenamv maxem yceuenHot nupamuost. CamocmosmenvHas
paboma Ne79. Coenamsb maxem yceueHHO20 KOHYCA

Camocmosmenvrasn paboma Ne80. «Haxoosrcoenue ocCHOBHBIX 1eMEeHMO8 YUIUHOPA, KOHYCA, Wapay.

Camocmosmenvrnasn paboma Ne81. «lllap. Ceuenue wapa niockocmsroy.
Camocmosmenvuasn paboma NeS82. Coobwenue «Tena epawierusiy.

Tema 8.3

Copep:xaHue y4e0HOro0 MmaTepuaJja

HN3mepenus B
reoMeTpuu

O0BeM U ero u3MepeHue.

OOBeMBI | IJIOIIAIA TTIOBEPXHOCTEH MHOTOTPAHHHUKOB.

®dopmyIbel 00beMa | IUIOIIAIeH MOBEPXHOCTEH IMIMHAPA U KOHYCA.
®dopmyibl 00beMa mapa u mionaan cdepsl. [logodue ter.

JlabopaTopHbie pabOTHI

[IpakTrueckas padota Ne 25 «OO0BEMBI M IUIOIIAAN TOBEPXHOCTEH MHOTOIPAHHUKOB U TEI
BpAIICHUSD

KoHmponvHaa pavoma No6

Camocmosmenvuas paboma Ne83. [oknao «Hacnedue Diinepa 6 mamemamuieckom aHaiuzey.
Camocmosmenvuas paboma Ne84Bviuucienue obvema napanienenuneoaq.

Camocmosmenvuas paboma Ne85. Pegepam na memy «Konuueckue ceuenus u ux npumeHenue 8
mexHuKe»

PA3JIEJI 9. HAYAJIA

MATEMATHYECKOI'O AHAJIM3A

Tema 9.1

Conepxanue yueOHOro Marepuaja

ITocaenoBaTeJbLHOCT
"

CnocoObl 3aJlaHHs U CBOMCTBA YHCIOBBIX ITOCIEAOBATEIBHOCTEM. Hpenen nocCiaca0BaTCIbHOCTH.
CYMMI/IpOBaHI/Ie MOCJIEI0BAaTENbHOCTEN. beckoHeuHO Y6LIBaIOH_Ia$I reoMETpHUICCKas MpoOrpeccusd u e

cymma

JlaGopaTopHble pabOThI
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[MpakTnueckas padora Ne 26 «HucnoBasg MOCIEAOBATEIBHOCTh, BBIYMCICHUE YJICHOB 2
MIOCIIEIOBATEILHOCTI
Konmponvnasa paboma -
Camocmosmenvhas paboma o06y4aOuuxcs: 2
Camocmoamenvras paboma Ne86. «3adauu na yucnosyro nociedosamenvhocmsy CamocmosmenvHas
paboma Ne87 Iloocomosums coobwenue «Ponv M Hotomona u K Jletibnuya 6 cozoanuu
oughpepenyuanvroco ucuucienusy Camocmosmenvhas paboma Ne88-90 Bvinonnenue
UHOUBUOYATILHBLX 3A0AHULL
Tema 9.2 Coaep:xkanue yueOHOro MaTepuajia 25
IIpousBoanasn [Tonsitne o nponsBoaHoM ¢pyHkuuu. [IpaBuna BerYrciaeHNs MPOU3BOIHBIX. 19
[Ipou3Bo/iHbIE OCHOBHBIX 3I€MEHTAPHBIX PYHKIINH.
VYpaBHeHME KacaTeabHON K rpaduky QyHKIUY.
[TpousBoiHas cIOKHON (DYHKIIUHU.
[IpuMeHeHne mpon3BOIHOM K UCCIIETOBAHMIO (DYHKIIUNA U MTOCTPOCHUIO TPadUKOB.
Bropas npousBoiHas, ee reoMeTpUUeCKUi U GU3HUECKUN CMBICTT.
HaubonbIiee 1 HauMeHbllee 3Ha4eHUsl PyHKIUY.
JlabopaTopHbie pabOTHI -
[Ipaktrueckas padota Ne 27 «llIpaBuna quddepeHnupoBanus. Y paBHEHHUE KacaTeIbHON. 6
[Ipaktrueckas padota Ne 28 «MccnenoBanue GyHKITUN ¢ TOMOIIBIO TIPOU3BOTHOMY.
[Ipaktueckas pabora Ne 29  «HaxokneHue HauOOJIBIIETO, HAUMEHBIIETO W AKCTPEMaJbHBIX
3HaYEHUN QYHKLIUN.
Konmponsnas paboma Ne'l 1
Camocmosamenvuas paboma o0y4arOUuxcs: 11
Camocmosmenvnas paboma Ne9l. Coobwenue «Hcmopuueckue ceedenuss o oupgepenyuaniviom
UCUUCTEHUUY.
Camocmosmenvuas paboma Ne92-93. «Memoo unumepsanosy. Camocmoamenvras paboma Ne94
Iloozomosums doknad «lIpunosicenue ouggepernyuana Kk NPUOIUNCEHHBIM BbIUUCTECHUAM»
Camocmosmenvuas paboma Ne95. Jloknad «Bvleoo u npoucxoscoenue gpopmyast Jlacpandicay.
Camocmosmenvuas paboma Ne96. «Hccnedosanue yHKyuil ¢ NOMOWbIO NPOUIBOOHOLLY.
Camocmosmenvuas paboma Ne97 Peghepam na memy «Ilpoussoonas emopozco nopsioka, ee
Quzuueckuti cMulcl U NPpUNOdCeHUs K uccreooganuto hynxkyuiy. Camocmosmenvuas paboma Ne98-101
Buvinonnenue npakmuyeckux 3adau
PA3JIEJI 10. UHTET'PAJI U ET'O IPUMEHEHUE 18
Tema 10.1 \ Coaepikanue yueOHOro MaTepuajia 18
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IlepBooGpa3nasn
U HHTerpaJ

Omnpenenenre U CBOMCTBA MEPBOOOPA3HOM.

[IpaBusa HaxoxIeHUs TEPBOOOPA3HOM.

HpI/IMeHeHI/Ie OMpCACIICHHOI'O MHTCrpajia JJIsI HAXOXKACHUW IIJI0Ia KpHBOHHHeﬁHOﬁ Tparnceuuun.
®opmyna Heiorona - JleitOnuma.

[TpumMepsl NpUMEHEHUs HHTErpaja B PU3UKE U TEOMETPHH.

11

JIaboparopHbie pabOThI

[Ipaktuyeckas padora Ne 30 «Bwrurcnenne nepBoOOpasHBIX PYHKITHID».

[Ipaktnueckas padota Ne 31 «Murerpan. Teopema HbroToHa-JleiiOHUIIa.

[IpakTnueckas padora Ne 32 «[IpumeHeHHe HHTErpaja K BHIYUCIECHUIO (PU3NYECKUX BETUYUH U
IJIOLIAIeH»

Konumponsnan paboma No8

CamocmosmenvHas paboma o6y4arouuxcs:

Camocmoamenvrnas paboma Nel(02. J{oknao na memy « M3 ucmopuu uHmezpaibHo20 UCUUCTEHUSY.
Camocmosmenvras paboma Nel03-111. «Bwiuucnenue niowaoeti pueyp u 06emos mei ¢ NOMOUbIO
onpeoeneHHo20 UHMe2panay.

Camocmosmenvrnas paboma Nell2. Peghepam na memy «llpumenenus onpeoenennozo uHmezpania 6
IKOHOMUKEY.

Camocmosmenvnas padboma Nell3. «lIpubnuoicenuvie Memoovl GbLIYUCIEHUS ONPEOeNeHHO20
unmezpanay

12

PA3JIEJI 11. 2JIEMEHTHI TEOPUH BEPOATHOCTENA U MATEMATHUYECKOMN CTATUCTUKH

16

Tema 11.1
DJieMeHTbI TeOPpHH
BEPOSITHOCTH

Conep:xanue y4yeOHOro Mmarepuaja

CoObITHE, BEPOSATHOCTH COOBITHSI.
CrnoxxeHue 1 yMHOKEHUE BeposSTHOCTEH. [IoHsATHE 0O HE3aBUCUMOCTH COOBITHH.

JlaGopaTopHbie pabOTHI

[Tpaktnueckas paborta Ne 33 «Bplunicienue BeposSTHOCTEH, CBOWCTBA BEPOSATHOCTEI

Koumponvnas paboma

Camocmosmenvhas paboma 06y4aOuuxcsi:

Camocmosmenvuas paboma Nel14. Peghepam na memy «Kusus u nayunas desmenvHocms M.
Hviomonay Camocmosmenvnasn paboma Nel16 Joxknao «A. Bepuynnuy.Camocmosamenvnas paboma
Nel17. Kpocceopo no meme «Mamemamuueckuil kanetioockony. Camocmosmenvnas paboma Nel17-
120 Boinonnenue npakmuieckux 3a0ay

Tema 11.2
JJIeMEeHThbI
MaTeMaTHYeCKOM

Conep:xanue yuyeOHOro MaTepuaja

\'

IIpencraBnenue AaHHBIX (TaOIMILIBI, JUATPaMMBI, Tpa(UKH).
I'enepanbHas COBOKYIHOCTb, BEIOOpKA, cpeiHee apupMeTHIecKoe, MeHaHa.
ITonsiTue 0 3a1a4ax MaTeMaTHYECKOM CTATUCTHUKH.
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CTAaTUCTUKH

JIaboparopHbie pabOThI

[Tpaktuyeckas padora Ne 34 «Pemenue 3a1a4 Ha pacuéT KOJIMYECTBA BEIOOPOKY

Konmponvnasn paboma

Camocmosmenvhas paboma 00y4aruuxcsi

Camocmosamenvuasn paboma Nel21-122 Cocmasnenue kpocceopoos. Camocmosmenvhas paboma
Ne123 Coobuenue na memy « CpeOHue 3naueHus u ux npumMeHenue 6 Cmamucmurey
Camocmosmenvuas paboma Nel24 Bvinonnenue 3a0anusi HA meopuro 8eposimHocmel

Paznen 12. YPABHEHUSA U HEPABEHCTBA

30

Tema 12.1
YpaBHeHus1
U CUCTEMbI
YPaBHeHUil

Conepxxanue yueOHOro Marepuasa

14

PanvoHanbHbIE M MppallMOHAIBHBIE YPABHEHUS U CUCTEMBI YPABHEHUM.
[TokazarenbHble U TOrapupMUUYECKHE YPAaBHEHUS U CUCTEMbI YPABHEHUI.
TpuroHomMeTpr4eCKre YpaBHEHUSI U CUCTEMbI YPABHEHUH.

JlabopaTopHbie pabOTHI

[IpakTnueckas padota Ne 35 «OcHOBHBIE TPUEMBI PELIEHUS] PalMOHATBHBIX U HPPAMOHATBHBIX
YpPaBHEHUI».

[IpakTiueckas padorta Ne 36 «OcHOBHBIE TPUEMBI PELICHUS TOKA3aTEIbHBIX U JJOTapU(PMUUYECKUX
YPaBHEHUI».

[Tpaktrueckas padota Ne 37 « OCHOBHBIE TPHEMBI PEIICHHUS] TPUTOHOMETPHUUIECKUX YPaBHECHUI)

Koumponvnas paboma

Camocmosamenvuas paboma o0y4arOuuxcsi:

Camocmosmenvras paboma Nel25 «I paguueckoe pewrenue ypasHeHuLy.

Camocmosamenvras paboma Nel26. Jloknao «Pewernue

cucmem ¢ nomowvio mampuyy. Camocmosmenvuas paboma

Ne127-131Pewenue unou8uodyaivbHulx 3a0anuil

Camocmosamenvras paboma Nel32 [lpezenmayus « 3Hauerue 102apughmos 8 npoMvluLIeHHbIX
pacuemaxy.

Tema 12.2
HepagBencrBa

Conepxanue yueOHOro Marepuaa

oo

PamuonansHeie 1 HppaluOHaJIbHBIC HCPABCHCTBA.
IToka3aTensHbIEC U J'IOFapI/I(bMI/I‘leCKI/Ie HCPABCHCTBA.
TpI/IFOHOMeTpI/I‘{CCKI/IC HCPABCHCTBA.

JIaGopaTopHble pabOThI

IIpakTuyeckas padora

Konmponvnasa paboma

Camocmosmenvnasn paboma Nel33 Pewenue epaguyecku ypagnenuii u HepageHcms.
Camocmosmenvuas paboma Nel34 [lpesenmayusa « Cucmemvl payuoHaIbHbIX YPAGHEeHUN U
HEepageHcme
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Camocmosmenvuas paboma Nel35-137 Pewenue ypasrenuii u HepageHCcms.
Camocmosmenvuas paboma Nel38. Ilpezenmayus « Tpuconomempuyeckue ypasHenusLy

Tema 12.3 Coaepikanue yueOHOro MaTepuajia 8
Hcnouab3oBanue Meron unTepBasioB. PenieHue ypaBHEHH ¥ HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM. 5
cBOIiCTB U rpadukos | JlaGopatopHbsie pabOTHI -
Gyukumii npu [TpakTuaeckas padbora Ne 38 «PemeHnue HEpaBEHCTB METOJIOM HHTEPBAJIOBY 2
peuienuu ypaBHenuit | Konmponvnas paboma Ne 9 1
H HEPABEHCTB CamocmosamenvHas paboma o06y4arouuxcs: 4
Camocmosamenvrnas paboma Nel39-141 Bvinonnums cucmemvl mpuecoHOMempuiecKux,
NOKA3amenbHbIX YPAGHEHUL
Camocmoamenvras paboma Nel42 Jloknao no meme « Cucmemsl 102apup Muveckux ypasHeHutl ¢
MOOVIIAMUY.
HroroBas arrecranus B popme IK3aMeHa
Hroro 427
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2.3. Conepxanue npopuiIbLHON COCTABJISIONICH

Jlotst

npodeccuii

39.01.01

ConuanbHblii  pabOOTHUK

npoduIbHON

cocrapisiromiet g pazpena 1 PA3BUTHUE TIOHATUA O YHUCIIE saBastoTcs

ciaeayromue TMIaKTHICCKUC CAMHUIIBI:

1. Ilenpie u panuoHalbHbIE uHKcia. | BeimonHenue apupMeTnyeckux NEeUCTBUM HaJ
JlelicTBUTEIbHBIE YUCIIA. | YUCTIAMU; HAXO0XCHUE NPUOIMKEHHBIX
[TpubnuxeHHbIC BBIYMCIICHMS. | 3HAYEHUNM  BEJIIMYMH U IOIPELIHOCTEH
KomruiekcHble uncna. BBIYMCIICHUM; CpaBHEHHUE YUCIIOBBIX
BBIDOKEHUU;  HaXOXJEHHWe  OmHOOK B
npeoOpa3oBaHUSAX U BBIUUCICHUSX.

Cocrasnsroment nid pazaena 2 KOPHU, CTEIIEHU U JIOT' APU®MEI sBnsitotcst

CIEYIOIINE TUAAKTUYECKUE CIUHULIBL:

2.1 KopHu HaTypajnbHOW CTENEHU U3
yucia W uUX cBoWcTtBa. CreneHu ¢

pandruOHAJIbHBIMHA I1oKa3aTCJIsIMU, nux
cBoiicTBa. CTereHu ¢ HGﬁCTBHT@HBHBIMH
nokazareasmu. (CBoMCTBa CTENEHU C

,ZIGﬁCTBPITGJIBHBIM ITIOKAa3aTCJICM.

O3HakoOMJICHHE C TIOHATHEM KOpHA U

MpaBWIaMu CpaBHEHHUS KOpHEI;
dbopMynupoBaHHE OIpEACICHUS KOpPHS H
CBOWCTB KOPHEW; BEIYMCIICHUE U CPABHEHUE

KOpHCﬁ, BBIIIOJIHCHUC TIPUKUIAKHU 3HAYCHUA

KOpHsI; TpeoOpa3oBaHUME YHUCIOBBIX U
OYKBEHHBIX  BBIPQKCHHH;  BBITIOJHEHHE
pacuetoB 1o  (QopmynaMm;  pelieHue
UPPALMOHAIBHBIX YPaBHEHHIA;

O3HAKOMJICHHEC C TIIOHATHEM CTCIICHU C
HCﬁCTBHTGHbeIM ITIOKa3aTCJICM.

2.2
TOXAECTBO. JleCATUUHBIE U HATYPAIbHBIE

OcHoBHOE JorapupmMuyIecKoe

norapudmel.  [IpaBuna nelictBuii ¢

norapupmamu. Ilepexomq K HOBOMY

OCHOBAHMHIO.

O3HakoMJieHHE c Jaorapu(pMUIECKUM
TOXJIECTBOM; HW3Y4YEHUE JECATUYHBIX U
HaTypaJIbHBIX JorapupmMoB; pelieHue

Jorapu(MUYECKUX YPABHCHHM.

2.3 IlpeoOpaszoBaHue panoOHAIbHBIX,
HPpAIMOHATBHBIX CTEIICHHBIX,
MMOKa3aTeIbHBIX M JIOTApH(PMUUSCKUX

BBIPAKECHU .

Brimonnenue npeodpa3oBaHUil BEIPAKESHUM,

npuMeHeHne  (GopMysa, CBS3aHHBIX  CO
CBOMCTBaMU CTENEHEH 1 1orapuMoB.
Omnpenenenue obnactu JOMYCTUMBIX

3HAYCHUU JIOTAaPUPMUIECKOTO BHIPAKECHHSI.

Cocrasistroment quis pazaena 3 [IPAMBIE U IIJIOCKOCTU B I[TPOCTPAHCTBE
SBJIAIOTCS CIIEAYIOIINE TUAAKTUYECKUE €IUHUIBIL:
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3.1 B3auMHOE pacnoyIOKEHHE IBYX
TPSIMBIX B IIPOCTPAHCTBE.

IleprieHauKyJISAp U HAKIOHHAs. YTOJ

MEKY IIJIOCKOCTSIMHU.
[lepneHaUKyJIApPHOCTD IBYX
IIJIOCKOCTEM. I'eomerpuueckue
peoOpa3oBaHus IIPOCTPAHCTBA:

MapajiyieIbHbIA TIEPEHOC, CUMMETPUS
OTHOCHUTENBHO TIUIOCKOCTH. llmomanp
OPTOrOHAJIBHOW IPOECKLIUH.

®opmyIMpoBKa M MPUBEJAEHUE 10KA3aTENbCTB
IPU3HAKOB B3aMMHOI'O PACHOJIOKEHHS TPSIMBIX
U TJIOCKOCTEN; (popMynupoBaHue
OIIPEAEICHNM, IPU3HAKOB U CBOWCTB
napajuieIbHbIX U NEPHEHIUKYIISTPHBIX

IJIOCKOCTEM, ABYI'PAHHBIX U JIMHEHWHBIX YIJIOB;

BBIIIOJIHEHUE  IIOCTPOCHHUS  YIJIOB  MEXKIY
IPSMBIMU, NIPAMON U IJIOCKOCTBIO;
IIPUMEHEHHUE IPU3HAKOB U CBOWCTB

PACIIOJIOKEHHSI TNPAMBIX M IUIOCKOCTEH IIPU
pelieHnn 3anay; u3o0paxxeHue Ha PUCYHKAX U
KOHCTPYUPOBaHUE Ha MOZENAX
NEPHEHANKYJSAPOB U HAKIIOHHBIX K IIOCKOCTH,
NPSAMBIX, MAapajuIeNIbHBIX IUIOCKOCTEH, YTJIOB
MEXAy MPSMOM M TUIOCKOCThIO M1 00OCHOBaHUE
MIOCTPOEHHUS; PEIICHUE 3a/1a4 Ha BBIYUCIIEHUE

reoOMCTPHUICCKUX BCIINYNH.

Cocransromeit s pazaena 4 KOMBUHATOPUKA saBnsitoTcst

MUIAKTUYECKUE €IUHUIIBI:

CJICTYIOIINE

4.1 OCHOBHBIE MOHSTUSA
KOMOHWHATOPHUKH. 3agaun Ha
[IOJCYET qucia pa3MeIeHuH,

IIEPECTAHOBOK, COYETaHWM. PerieHue

3aja4y  Ha  mepebop  BapUAHTOB.
dopmyna OmHOMA HrroToHa.
CaoiicTBa OMHOMUHAIIbHBIX
K03 pHUIHEHTOB. TpeyronsHuk
[Tackas.

W3yyenne  mpaBuiga  KOMOWMHATOPUKH U
NpUMEHEHUE TpPU PEIICHUH KOMOWHATOPHBIX
3aay; pelieHne KOMOWHATOPHBIX  3ajad
METOJIOM Tiepebopa U MO MPABMITY YMHOKECHUS;
O3HAKOMJICHUE C TOHATHSIMU KOMOWHATOPHKHU:
pa3MeUIEHUsAMH, COYETAHUSIMU,

nepecTaHoBKaMu U GopMylnamMu IS HX

BBIUKCIICHUS, OOBsICHCHHE

bopmyn
NEPECTAHOBOK M COYETAHWM TIPU PELICHHUU

U IPUMECHEHHE

JUIL  BBIYUCJICHUS  Pa3MCIICHHM,
3ajJa4; o3HakoMiyicHUe ¢ O6mHomMoM HrroToHa M

TpeyroiapHukoM [lackas.

Cocrasmnsromeit mis pazaena S KOOPIIMHATBI 11 BEKTOPBI sBasitoTcs cienyromniye

ANJAKTHYCCKNEC CANHUILIBI:

5.1 IlpsmoyronbHas (AekapToBa) cHCTEMa

KOOpAMHAT B TMPOCTPAHCTBE.

chepbl, TIOCKOCTH U TMpsMOU. BekTopsl.

Monaynbs BekTOpa.

CnoxeHue BEKTOPOB. YMHOXKEHHE BEKTOpPa

YpaBHeHust

PaBeHCTBO BEKTOPOB.

O3HakOMJIEHHE C TIOHSITHEM BCKTOpA,

HN3Yy4YCHHC I[eKapTOBOﬁ CHCTCMBbI

KOOpJAMHAT B MPOCTPAHCTBE, MOCTPOCHUE

1o 3alaHHBIM KOOpAMWMHATAM TOYCK H

HHOCKOCTGI‘/’I, HaXO0XXIACHUC KOOpAHWHAT
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Ha 4ncio. PaznoxkeHnue BeKTopa Mo Hanpas-

TOYEK; HAXO0KJICHUE YpaBHEHUU

OKPYXHOCTH, Cepbl, TNIOCKOCTH;

JICHUSM. VYrona MEXIY

BekTopamu. IIpoekuns BekTopa Ha

JBYMSI
OCb. Koopaunatsl
CxangapHoe TpOU3BEICHUE BEKTOPOB.
Hcnons3oBaHue

BEKTOpA.

KOOpJIUHAT u

BEKTOPOB pu peleHnn

MaTCMaTHYCCKUX )51 IMPUKIAJIHBIX

3a/1ad4.

HN3YUYCHUC CBOMCTB BCKTOPHBIX BCJINYHH,

IPaBWI Pa3JIOKEHUSI BEKTOPOB B TPEXMEPHOM
OPOCTPAHCTBE, MPUMEHEHHE TEOpUH TpHU
pelieHnH 3ajJad Ha JEHCTBUS C BEKTOpaMu;
U3y4eHue CKaJISIPHOTO IPOU3BEACHUS
BEKTOPOB; NIPUMEHEHUE TEOPUHU MPHU PELICHUU
3aJjady  Ha  JeHCTBUA € BEKTOpaMu,
KOOPJMHATHBIM METOJl, TPUMEHEHUE BEKTOPOB
TUISL

PaCCTOSHUU.

BBIYHCIICHUA BCJINYMH YTJI0B )51

Cocrasnsromeit aid pazaena 6 OCHOBBI TPUTTOHOMETPUMU siBnsitoTcst
CIICAYIONINE UIAKTUUECKUE STUHUIIBL:

6.1
BpamarensHoe

Pannannas Mepa yria.

nemxenue. CuHYC,

KOCHHYC, TAHT'CHC M KOTAHI'CHC YHCJIA.

W3yueHne paauaHHOTO METO/la U3MEpPEHUs
VIJIOB BpalleHUs] U UX CBSA3U C TpagyCHOM
Mepoii; H300pakeHUue YIJIOB BpallleHUs Ha
OKPYXHOCTH, COOTHECEHHE BEJIMYMHBI yTia C
€ro pacnojoxkeHueM; popmMyIupoBaHue
OTIpEeJIeTICHU TPUTOHOMETPUYECKUX (PYHKIUI
JUIsL  YTJIOB  TOBOPOTa M OCTPBIX  YIJIOB
PSIMOYTOJIEHOTO

TPCYIroJIbHUKA U 00BSICHEHHE HX B3aMMOCBSI3H.

6.2 ®opMynsl mpuBeacHUs. POpMYIIbI

cinoxeHus.  Popmyibl  yIBOCHUSA

D opMyJIbl OJIOBUHHOTO YTJIA.

[IppuMeHEHNE OCHOBHBIX TPUTOHOMETPUUYECKUX

TOXACCTB JJIA BBIYHCIICHUA 3HAYCHUM

TPUTOHOMETPUYECKNX (PYHKIIMI 1O OJHOW U3
HUX.

6.3 [Ipeo6pazoBanue
TPUTOHOMETPUYECKNX  (QYHKIIUHA B
MpPOU3BEJCHUE W TMPOU3BEICHUS B
CYMMY.
TPUTOHOMETPUYECKUX (PYHKIUN uyepe3
TAHTEHC MMOJOBHHHOTO apTyMEHTA.

CyMMBI

Bripaxxenue

N3y4yenne oCHOBHBIX (OPMYJT TPUTOHOMETPHUH
U IPUMEHEHHE NPU BBIUUCICHUHU 3HAYCHUS
TPUTOHOMETPUUECKOTO BBIPAKECHUS u
YOPOIIEHHUS €r0; O3HAKOMIICHUE CO CBOMCTBAMU
CHMMETPUH TOYEK HA €IUHUYHON OKPYKHOCTH
Y IPUMEHEHHE UX JIJIs1 BbIBOJIa (popMy

IMPUBCACHUA.
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6.4 Ilpocreiimme
TPUTOHOMETPUYECKUE YPABHEHUS.
IIpocreiiline TPUroHOMETPUUECKUE
HEPABEHCTBA.

Pewenne o dopmynam u

TPUTOHOMETPUYECKOMY  KPYry IPOCTEHIINX

TPUTOHOMETPUUECKUX YpPaBHEHUN;
OpUMEHEHUE  OOIIMX  METOJOB  PEIICHUS
YpaBHEHUU IIpU PELICHUH

TPUTOHOMETPUYECKUX  YPaBHEHUN; YMEHUE

OTMEYaTh Ha Kpyre peLEeHHus MPOCTEHUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

6.4.1 ApkcuHyc, apKKOCHHYC,
apKTaHI'EHC.

O3HakoMiieHUE C  TIOHITHUEM

bynxumi;
apKcuHyca,  apKKOCHHYca,
bopmynupoBaHue
n300pakeHHe Ha EIUHUYHON OKpYKHOCTH,

oOpaTHBIX
TPUTOHOMETPUYECKUX H3y4YCHHUE
OITpEICTIEHU I
apKTaHIreHca 4ucIa, UX,

NIPUMEHEHHE NPU PEIICHUHN YPAaBHEHUM.

CocraBnstomied nna pazgena 7 OYHKIWU, X CBOMCTBA U TPA®UKU
SIBJISIFOTCS CJIEAYIONIME TUIAKTUUECKUE STUHUIIBI:

7.1.1 O6nacte omnpeneneHus U | O3HaKOMJICHHE C TIOHSATHEM TIEPEMEHHOM,
MHOECTBO 3HAYCHUM; rpaduk | npumMepamu 3aBUCUMOCTEN MEXIY
byHKIIMK, TOCTpoeHHe  TrpadUKOB | IEPEMEHHBIMHU; O3HAKOMJIEHHE C TOHATHEM
byHKIMH, 3aJaHHBIX  pa3MYHBIMM | rpaduKa,  ONpelnelieHue  MPUHAAJIEHKHOCTU
crocobamu. TOYKU Tpaduky QYHKIMHU; ONpeaeieHue Io
dbopmMyne mpocreiieii 3aBUCUMOCTH, BHIIA €€
rpaduka; O3HAKOMJICHHE C ONpeleJICHUEM
byHKIMH, GOPMYIUPOBAHUE €T0; HAXOXKICHUE
obactu ompeneylieHHs W 00JaCTH 3HAYCHHM
byHKIUH.
7.1.2 ~ MOHOTOHHOCTb, = YETHOCTb, | O3HAKOMIJICHUE c npuMepamMu
HEUYETHOCTb, OTPaHUYECHHOCTb, | PYHKIIMOHATBHBIX 3aBUCUMOCTEH B peaTbHBIX
MEPUOANYHOCTb. [IpomexyTku | mpolieccax M3 CMEXHBIX  JAUCHUILIWH;
BO3pACTAHUS u yOBIBaHUS, | O3HAKOMJICHHUE c JI0Ka3aTEIbHBIMU
HauOoIbIIee u HaUMEHBIIEE | pACCYKICHUAMU HEKOTOPBIX CBOWCTB
3Ha4YCHUs, TOYKHU KCTpEMyMa. | IUHEMHOM M KBaJpaTUYyHOM  (YHKIUH,
I'padpuaeckas VHTEpIpEeTays. IIPOBEJCHUE UCCIIEOBAHUS JIMHEVHOM,
[Tpumepsl (GYHKITMOHATBHBIX | KYCOYHO-IMHEWHOW,  IpOOHO-TMHEHHONW U

3aBUCUMOCTEH B pealibHBIX MpoIeccax
u ABICHUSAX. Apudmernueckue
onepanuu HaJ (QyHkusmu. CloxHas
bynkuus (kommnosunus). [lonarue o
HEMPEPHIBHOCTU (DYHKIIUU.

KBaIpaTUYHOW  (PYHKIMH, TIOCTPOCHHE WX
rpaMKoB; MOCTPOCHUE U YTEHUE rpauKoB
GyHKIMIL; ucciaegoBaHue byHKIMY;

COCTaBJ€HUE BHUAOB (QYHKIUN MO JAaHHOMY
YCIOBHIO, pELICHUE 3a/1a4d Ha 3KCTPEMYM;
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BBITIOJIHEHUE npeoOpa3zoBaHu rpaguka
byHKIUY.

7.1.3  OOnacte  ompeneneHuss U

00J1acTh 3HAYECHUN

byHKIUY.
I'padux oOpaTHOI PyHKIHH.

oOpaTHoOM

N3yuenue moHsTHS  oOpaTHOM  (yHKUUH,
onpejieieHle BHUJA M TMOCTpoeHue rpaduka
oOpaTtHOM (GYHKIMHM, HAXOXKJACHUE €€ 00JacTH
OTpEICIICHUS U o0nacTu 3HAYECHUM. ;
IIPUMEHEHUE CBOWCTB byHKIMI pu
UCCIIEJOBAHNN YPaBHEHUH U PEIICHUU 3a/1a4 Ha
OKCTPEMYM;  O3HAKOMJIEHHE C  IOHATHEM
CJIOXHOU (PYHKITUU.
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7.2  Omnpenenenust  (QyHKUUH, HUX
CBOMCTBA u rpaduxu.
[Ipeo6pazoBanus rpaduKoB.

[lapannenbHbld EPEHOC, CUMMETPUS
OTHOCUTENBHO OCEH KOOpAMHAT U
CUMMETpPHUsSI  OTHOCHUTEJIbHO  Hauajia
KOOPJMHAT, CHMMETPHUSI OTHOCUTEIIBHO
OpsMOI y = X, pacTshKEHHE U CyKaThe

BJIOJIb OCEU KOOPAMHAT.

Boruucnenue 3naueHuil QyHKUMNA 10 3HAUEHUIO
apryMEHTa; ONPEACIICHUE TIOJI0KEHUS TOUKH Ha
rpaguke MO €€ KOOpAMHAaTaM U HaoOOopoT;
byHKUMA i
CpaBHEHUS 3HAUEHUI cTeneHel U Jorapupmos;

HUCIIOJIL30BaHUE CBOWCTB

nocTpoeHrue  rpauKoB  CTENEHHBIX U
Jorapu(pMUYECKUX GyHKUMT; penieHue
MOKAa3aTeNbHbIX u JAorapu(pMUYECKUX

YpPaBHEHUH UM HEPABEHCTB IO H3BECTHBIM

aAJIropuT™Mam, O3HAKOMJICHHEC C IIOHATHCM

dynximy;
O3HAKOMJICHUEC C TIOHATUCM TI'apMOHHYCCKHUX

HENPEPHIBHON  IIEPUOJUYECKOMN

KoJIcOaHMM ; O3HAKOMJICHHME C IIOHATHEM

dynxumy;
pUMEHEHUE CBOUCTB (DYHKIMH JJIsI CpaBHEHHUSI
bynxumi,
pemiCHUA TPUTOHOMCECTPHUUCCKHUX ypaBHeHHﬁ;

pa3pbIBHOM MEPUOANYECKOU

3HAUYCHUM TPUTOHOMCTPHYICCKUX

MIOCTPOEHHE rpadukoB

TPUTOHOMCTPUYCCKUX

00paTHBIX
byHKIUH u
olpesiesICHUE CBOMCTB;

no rpadpukaM UX

BBITIOJTHEHUE TTpeo0pa3oBaHusi rpapuKoB.

Cocrasnsromeit nia pazaena 8§ MHOI'OT'PAHHUKNM U KPYITJIBIE TEJIA aBnsitoTcs
CICAYIONINE TUIAKTUUSCKUE UHUIIBL:



8.1  Bepmmsbsl, pebOpa, rpaHu
MHOT'OI'PaHHHUKA. PasBeptka.
MHororpanssle  yribl.  Beinykibie
MHOrorpaHHukd. Teopema Oiinepa.
IIpusma. Ilpssmass u  HaAKJIOHHAaA
pU3Ma. IIpaBunbHas pu3Ma.
[Napamnenenunen. Ky6. Ilupamuna.

IIpaBunbHas nupamuaa. YcedeHHas
nupamuaa. Terpasap. CuMmeTpuun B
KyOe, B nmapajiefenunese, B npu3mMe u
nupamuae. CedeHus: Ky0a, MpU3Mbl U
nupamuel. llpencrasnenue 0
NPaBUJIBHBIX MHOTOI'PAHHUKAX
(Tetpasape, KyoOe,
J0JIeKadIpe U UKOCAdIPE).

OKTa’ape,

Onucanve W XapakTEPUCTHKA  Pa3IMYHBIX

BUJIOB MHOI'OI'PaHHUKOB, ICPCUUCICHHUC HX

JIIEMEHTOB U CBOMCTB;  M300paxenue
MHOT'OTPAaHHUKOB W BBIIIOJIHEHUE IOCTPOCHUS;

BBIUMCIICHUE JTUHEHUHBIX AJICMEHTOB U YTJIOB B

POCTPAHCTBEHHBIX KOH(UTypalusx,
apryMeHTHUpPOBaHUE CBOUX CYXKIEHUM;
NOCTPOEHHE MPOCTEHMIIMX CceyeHud Kyoa,

NpPU3MBI, MUPAMUJbI, MPUMEHEHHUE (PAKTOB U
CBEJCHUN M3 IUIAHUMETPUU; O3HAKOMIIEHUE C
BUJAMH  CHUMMETPUHA B  IPOCTPAHCTBE,
dbopMynTUpOBaHUE OMPENCICHU U CBOWCTB;
IPUMEHEHUE  CBOWCTB

CUMMETPUM  TIpHU

PCUICHUU 3aaa4, HCIIOJIB30BAHHC
HpI/IO6peT€HHBIX 3HAHUU JJIs1 UCCIICOOBAaHUA H
MOACIIMPOBAHUA HCCJIOXKHBIX 3ajJgay,
I/I306pa}KCHI/IC OCHOBHBIX MHOI'OT'PAHHUKOB U

BBITIOJIHCHUC PUCYHKOB 110 YCJIOBUAM 3a1a4.

8.2 IunuHap W KOHYC. YCEUEeHHBIN
koHyc. OcHOBaHME, BBICOTa, OOKOBas
TOBEPXHOCTb, obpazyromias,

pasBepTka. OceBble  CcEUCHHUS W
CEUeHUsI, TMapalieIbHbIE OCHOBAHUIO.
[Mlap wu cdepa,

KacarenbHas mimockocTs K cdepe.

nux CCUCHUH.

O3HakoMJIEHHE C BHJAMH TEJI BpAICHUS;
bopMYyIUPOBAHUETEOPEM O  CEUCHHH Iapa
IJIOCKOCTBIO W TIJIOCKOCTH, KacaTelbHON K
ctepe;

CCUCHUH,

pCHICHUEC 3ada4 Ha

BBIYUCJIICHHUC

MOCTPOCHHE
JUTUH, PaCCTOSHHM,

YIJIOB, IUIOLIAAEH; TPOBEIECHUE JIOKA3ATEIbHbBIX

paccyxaeHui IpU pELICHUH  3a]ay;
NPUMEHEHHE  CBOWCTB  CHUMMETPUU  IIpH
pelmeHnd  3aJad Ha  Tella  BpalleHwus,

KOMOMHAIIMIO TeJI; H300pa)KeHHEe OCHOBHBIX
KPYTJIBIX TEJl W BBINOJHECHHE PHUCYHKA II0
YCJIOBHIO 3a1a4H.

8.3 O0peM u

NHuTerpanbHas

€ro

dbopmyna
o0beMa

U3MEpPEHHUE.

o0Bbema.
Dopmyibl KyOa,
MPSIMOYTOJILHOTO  Tapa’julesienunena,

MIPU3MBI, LUUJIMH]IPA. DopmyIibl

o0beMa  mHpaMHIbl W KOHYca.

@opMyJibl IUIOMIAJANM MOBEPXHOCTEH

UUIUHApa W KoHyca. @DopMyJbl
oO0bema mapa W MmiIomagu cdepsl.

[TogoOue ten. OTHOIIEHUS IUIOMIAAEH

O3HakoMJIEHHE C TOHATUSMH IUIOIIAAU H
o0beMa, aKkCMOMaMU M CBOMCTBaMU; peEIICHUE
3a7la4 Ha BBIUYKMCICHUE IUIOMIAJIEH TIUIOCKUX

¢uryp;
00bEMOB TPOCTPAHCTBEHHBIX TEJ; pEIICHHUE

HN3y4CHHUC TCOPCM O BbIYHCJICHHUHU

3alad Ha TpUMEHEHHe (GOPMYyNT BBIYUCICHUS
00beMOB; u3ydeHue GOpMyI ISl BBIUYUCICHUS
IJIOIIAZEd MOBEPXHOCTEM MHOTOIPAaHHHUKOB U
TET BpalIeHUs; O3HAKOMJICHHE C METOJ0M

BBIYMCJICHUSI TUIOMIAJA TOBEPXHOCTH CQephl;
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MOBEPXHOCTEN U 00bEMOB MOJOOHBIX
Te.

pelleHre 3aJad Ha BBIYHACICHUE IUIOIIANEH
MOBEPXHOCTHU MPOCTPAHCTBEHHBIX TEIL.

Cocrasnsromeit nia pazaena 9 HAHAJIA MATEMATHUYECKOI'O AHAJIM3A
SIBJISIFOTCS CJIEAYIOIIME TUIAKTUUECKUE €IUHUIIBI:

9.1 Cmnoco6bl 3amanust U cBoicTBa | O3HAKOMJIEHHME € IIOHSITHEM  YHUCJIOBOM
YHCIIOBBIX ITOCJIEIOBATEILHOCTEN. | ITOCIEN0BATEILHOCTH; 03HaKOMJICHHUE c
IMousitne 0 npenese | MOHATHEM  Tpejeia  MOCHIe0BaTeIIbHOCTH;
[TOCJIEIOBATEILHOCTH. O03HAKOMJICHUE C  BBIYHCICHUEM  CYMMBI
CymiecTBoBaHuEe —TIpejeiia OCCKOHCYHOTO YHCJIOBOTO psJia; pCEHICHUC
MOHOTOHHOH OTPaHUYCHHOM | 3371a4 Ha NPHUMCHCHUE (OPMYJIBI CYMMBI
nocienoBaTeibHOCTH. CyMMUpOBaHHUE | 0ECKOHEYHO  YOBIBAIOIICH  TIeoMETpHUYECKOU
HOCJIeIOBATeIBHOCTEH.  BbecKOHeYHO | mporpeccum.

yObIBaroIIAst reoMeTpuIecKas

IIPOTPECCHS M €€ CyMMa.

9.2 ITousatue 0  npousBoAHOM | O3HAKOMJICHUE C TIOHSITHEM IPOU3BOHOM;
byHKIMK. YpaBHEHHE KacaTelIbHOW K| H3y4YeHHE U dbopmyupoBaHue ee

rpaduky ynknuu. I[IpousBogHbIC
CYMMBI,  Pa3HOCTH,

YaCTHBIC. HpOI/ISBOI[HLIG OCHOBHBIX

IMPOU3BCACHNA,

MCXaHHUYCCKOTO H TICOMCTPHUYCCKOIo CMBICIA,

HN3YyUCHHC ajropurma BBIYUCIICHU

IIPOM3BOJAHOM HA MpHU- MeEpe BbIUNCICHUS

MTHOBEHHOM CKOPOCTH U
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AIIEMEHTAPHBIX G yHKUUHA.
IIpumenenue IIPOU3BOAHOM K
HUCCJIIETOBAHUIO byHKIUH u

noctpoenuto rpaduxoB. [IpousBogHbIe
oOpaTtHOM GYHKIMU M KOMIIO3UIIUU
dbyakuun. IIpumepsl HCTONB30BAHUS
MPOU3BOAHOM 1St HAXOXKICHUS
HAWIY4YlIEr0 PEUICHUs B MPUKIATHBIX
ee

3agayax. Bropas mnpowusBonHas,

reOMETPUYECKUH U (PUBHYECKUU
cMmbic. HaxoxkaeHue ckopocTu Iuist
npolecca, 3aJaHHOTO (opmynoi u

rpadukom.

YTJI0BOTO koa(dpuirenTa KacaTeIbHOM;
COCTAaBJICHUE YpPaBHEHUs KacaTelIbHOM B 00IIEM
BUJIE; YCBOEHHUE MpaBui AuddepeHunpoBaHus,
TaOIUIBI
GyHKUUH, AT
nuddepenurpoBanus GyHKIUN, COCTaBICHUS

ITPON3BOAHBIX QJICMCHTApPHBIX

IIPUMEHEHHE

YPaBHEHHUs KacaTelbHOW; M3y4EHHUE TEOPEM O
CBA3M CBOMCTB (YHKIMUM U MPOU3BOIHOM,
GopMynHpoOBKa HUX; MPOBEACHHE C IOMOIIBIO
dynxuum,
CTAHOBJICHUE CBSI3U

IIPOU3BOTHOM VCCIIEOBAHUS
3alaHHON  (hOPMYIIOiL;
CBOWCTB (YHKIIMM M TPOU3BOIHON TIO HX
rpadukam;

peHICHUA 3a1a49 Ha HAXOXIACHUC HaI/I6OJ'IBIH€FO,

IMPUMCHCHHUC HpOHSBOI[HOﬁ JJIIsA

HAaMMEHBIIIETO 3HAYEHUS M Ha HaXOXJCHHUE
IKCTpEMyMa.

Cocrasnsromeit niga pazaena 10 MHTEI'PAJI M EI'O ITIPUMEHEHMUE saBnsitoTcs
CIEYIOIINE TUAAKTUYECKUE STUHUIIBI:

10.1 TIlpumeHeHue OMNPEnEICHHOTO
MHTErpajia JJIsl HaX0XKJACHUS IUIOIIAIH
KpUBOJIMHEWHON Tpaneuuu. dopmyia
Herorona-  JleiiOuuma.  Ilpumepsr
NpPUMEHEHHUS] WHTerpaja B (U3UKE H
TEOMETPHH.

O3HakoOMJIEHHE C TIOHSATHEM HHTErpajga u
nepBooOpa3HOM; U3y4eHUE npaBuiia
BBIYMCIICHUSI  EPBOOOPA3HON U TEOPEMBI
HrroTona- JleiiOnuna; pemeHue 3a1a4 Ha CBSI3b
nepBooOpa3HoO 151 €€ MPOMU3BOHOM,

BBIYHMCIICHUE TIePBOOOpA3HON IS JaHHOM

GyHKIMY; pelIeHne 3a7ad Ha MpPUMEHEHUE
JUISL

HHTCI'palia BBIYHCIICHU A

(bu3HUeCKNX BETUYHH U TJIOMIAJICH.

Cocrapsronmiel mns pasgena 11 DJEMEHTBI TEOPUU BEPOSTHOCTEN U
MATEMATUYECKON CTATHUCTUKU sBusioTcss CleAyioliie AUIAKTHYSCKUe

e IMHUIIBI:

30



11.1 CoObiTHE, BEPOSTHOCTH COOBITHS,
CIIOJKEHUE u YMHOKEHUE
BepoaTHOCTeH. [lonsatue o

HE3aBUCUMOCTH cOObITHH. JlUCKpeTHas
Cly4daitHas 3aKOH €€
pacnpeneneHus.

XapaKkTEPUCTUKU JHUCKPETHOM

BEJIMYMHA,
Yucnosbie
caydyahHou BenuuuHbl. [loHsTHE O
3aKOHE OOJIBIIIUX YUCE.

N3yuyenue KJIACCUYECKOTO OIIpECIICHHUS
BEPOSITHOCTU, CBOMCTB BEPOATHOCTH, TEOPEMBI
O CyYMME€ BEpOSATHOCTEH;  pacCMOTPECHHE
IpPUMEPOB BBIYHCIICHUS BEPOSITHOCTEH;

pelIeHne 3a7a4 Ha BBIYMCICHUE BEPOSTHOCTEH
COOBITHUH.
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11.2 IIpencrasnenue
reHepaibHasi COBOKYITHOCTb, BHIOOPKA,
cpeaHee apudpMeTHUUECKoe, MeauaHa.
IloHnsaTHE 0 3aga4ax MaTeMaTUYCCKOU

JTAHHBIX,

CTaTUCTHUKHM.

O3HakOMJIEHHE C MpPEICTaBICHUEM YHUCIIOBBIX
JAHHBIX M HX XapaKTepUCTUKAMH; pELICHUE
NPAKTUYECKUX 3a/7a4 Ha 00pabOTKy YUCIOBBIX
JAHHBIX, BBIYACICHUE UX XapAKTEPUCTHUK.

Cocrapnsitomieit st pazaena 12 YPABHEHUA W HEPABEHCTBA sBasiotcs
CIEAYIONINE NUIAKTUUECKUE STUHUIIBL:

12.1 Paunonanensle, | O3HAKOMJIEHUE C NPOCTEUIINMH CBEACHUSMH O
UppalMOHANIbHBIE, MOKAa3aTEIbHBIE U | KOPHAX anreOpandecKux ypaBHEHHUH,
TPUTOHOMETPUUYECKUE YPaBHEHHS U | MOHATUSMH HUCCIIEIOBAHMS YPAaBHEHHUHN U CUCTEM
CHCTEMBEI. PaBHOCHIIBHOCTH | ypaBHEeHUH. V3ydueHrEe TE€OPUU paBHOCUIIBHOCTH
ypaBHEHUM, HEPABEHCTB, CHUCTEM. | ypaBHEHUH H €€ TPUMEHEHHMs; pElIeHUe
OCHOBHBIE TTPUEMBI UX PEIICHHUS. pallMOHANILHBIX, HUPPAIMOHAIIBHBIX,
MMOKa3aTeIbHBIX U TPUTOHOMETPHUUYECKHUX
YpaBHEHUM U CUCTEM.
12.2 HepaBenctBa. Panuonaneusie, | O3HaKOMIJIEHHE C 00IIUMH BOIIPOCAMH
UppalyoOHAJIbHBIE, TMOKA3aTEJbHBIE U | PEIICHUS HEPABEHCTB M MCIOJIb30BAHUE
TPUTOHOMETPUYECKHUE  HEPaBEHCTBA. | CRBOMCTB U IpaduKoB (PYHKIIMNA TPH PEIICHUU

OcHOBHEBIE IMPUCMBI UX PCUICHUSI.

HCPABCHCTB,;
PCHICHUC HCPABCHCTB U CUCTCM HCPABCHCTB C
IMPUMCHCHUCM PA3JIMYHBIX CIT0co00B.

12.3 MeToauHTEepBaioOB.

N3o0paxkenne Ha  KOOpPAMHATHOM

IUDIOCKOCTH  MHOYKECTBA  PEUICHUMU
YPAaBHEHUN W HEPABEHCTB C JBYMs

ICPCMCHHBIMHU U NX CUCTCM.

Hcrnons3oBanue cBOMCTB M rpaduKoB (PyHKIIHIA

Ul pEUIeHUs  YPaBHEHWM;  IIOBTOPEHHUE

OCHOBHBIX IMPpUCMOB pPCUICHUA CUCTEM,

pelieHre ypaBHEHHH ¢ TPUMEHEHHEM BCeX
pueMoB  (PasyIoKEHHUS)

Ha MHOXUTCIIN,

BBCJACHNA HOBBIX HCHU3BCCTHBLIX, IIOACTAHOBKH,

rpaduuecKkoro MeToa).
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3. YCJIOBUA PEAIM3ALIUU ITPOT'PAMMBI JUCHUTIJINHBI

3.1 TpeOGoBaHusi K MATepPUAIbLHO-TEXHUYECKOMY 00ecIiedeHN IO
[IporpamMmma y4eOHOUM AUCIUIUIMHBI peau3yeTcsl B ydeOHOM KaOWHETe MaTeMaTHKHU.
O6opynoBanue ydeOHOro kKaOMHeTa:
*  MHOro)yHKIIMOHAJIBHBIN KOMILJIEKC MIPETo1aBaTes;
*  HarjIsgHble TOCOOMS (KOMIUIEKThI Y4YEOHBIX TaOJIUIl, TUIAKATOB, MOPTPETOB
BBIJIAIONINXCS YICHBIX-MAaTEMaTUKOB U JP.);
*  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIC CPEJICTBA;

® 9KPaHHO-3BYKOBBLIC HOCO6I/I$I;
® KOMIIICKT TEXHUYECKOM JOKYMCHTAIUH, B TOM YHUCJIC ITaCIIOPTa Ha CPCACTBA

O6y‘{€HI/IH, HHCTPYKIHH 10 UX UCIIOJIB30OBAHNUIO U TCXHHUKC 6630HaCHOCTI/I;

e OubmMoOTEeUYHBIN QOH]I.

3.2 UndopmaniuoHHoe odecrieyeHue
NudpopmanmonHoe obecrieueHue 00yUEHHs COACPKUT MEePeueHb PEKOMEHAYEMBbIX

y4eOHBIX u3sianuii, UHTepHeT-pecypcoB, TOMOTHUTENBHON JTUTEPATYPHI.

OCHOBHBIE HCTOYHUKHU
1.bammmakoB M.M. Marematuka: anreOpa W Hayajga MaTEMaTHUYECKOrO aHaIW3a,

reoMeTpus: ydeb. A CTyA. YyupexaeHud cpena. mpod. oOpazoanus / M.U.
bammakoB. — M., 2016.

33



Ilepeyens UnTepHeT-pecypcon

www. fcior. edu. ru (MudopmanmoHHbie, TPEHUPOBOYHBIE U KOHTPOJIbHbBIE MaTEpUaIbl).
www. school-collection.edu.ru (Enunas komnekiuu TUPPOBBIX 00pa30BaTEIBHBIX
pecypcoB).

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHUSI YYEBHOI
JUCLHUATIUHBI

Kontponr u  oIleHKa  pe3yJbTaTOB  OCBOCHUS ~ y4eOHOW  JUCHUIUIMHBI

OCYIICCTBIACTCA IMPCIOAaBaTCICM B IIPOUCCCC IMPOBCACHUA IMPAKTUUCCKUX BaHHTHﬁ,
TCCTUPOBAHUA
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Pe3yabTaThl 00yueHus
(ocBOEHHME YMEHMI, YCBOCHHUE 3HAHUI)

®opMbI U METOABI
KOHTPOJISl M OLlEeHKHU
pe3yJabTaToB 00y4eHH sl

JINYHOCTHBIE

CdhopmupoBaHHOCTH MPECTaBICHUI 0 MaTeMaTHKe Kak| YCTHBIN OIPOC, BHIIIOJHEHHUE
YHUBEPCAILHOM SI3bIKE HAYKH, CPEICTBE MOJEIUPOBAHMS ABJICHUH M HMPAKTHICCKOU paboTsl,
IIPOIIECCOB, HIEAX U METOJaX MaTEMaTUKU, KOHTPOJIbHBIC paboTHI,

JK3aMEH.

[lonnmMaHne 3HAYMMOCTM MATEMATHKU I HAYYHO-TEXHHYECKOTO Y CTHBIN OIPOC, BBINOJHEHUE
nporpecca, chopMHPOBAHHOCTH OTHOIIEHHUS K MaTeMaTUKe KaK K yacTy IPaKTHICCKOM paboTsl,
00IIEYEN0BEYECKON KyIBbTYpPBI YEPE3 3HAKOMCTBO C HCTOpHEH paszpuTusy KOHTPOJIBHBIC paborsr,

DK3aMEH.

MAaTEeMAaTHKH, DBOJIIOIEH MaTeMaTHIESCKUX UACH;

Pa3zBurne JJOTHUYECKOTI'O MBIINIJICHUA, IPOCTPaHCTBECHHOI'O

BOOOpaXKeHHUs, aITOPUTMUYECKON KYJIbTYpPbl, KPHTUYHOCTH MBILUICHUS
Ha ypOBHE, Oymymen
NeSTeTbHOCTH, IS TIPOJIOJDKEHUST 00pa30BaHUs U caMOOOpa30BaHMS,

HEOOXOUMOM ISt npodeccuoHanIbHOM

VYCeTHBIN 0npoc, BBIIOJIHEHUE

MIPaKTUYECKON paboThl,
KOHTPOJIbHBIE paboThl,
IK3aMEH.

OBJ'Ia,HeHI/Ie MaTEMAaTNYCCKUMHU 3HAHUSAMU u YMCHUAMU,
HeO6XOHI/IMBIMI/I B HOBC@)IHCBHOﬁ KHU3HH, OJI4 OCBOCHHA CMCKHBIX
€CTeCTBEHHOHAYYHBIX JUCIUIUIMH ¥ JUCIUILIAH MPO(ECcCHOHATBHOTO
[UKJIA, s TOJydeHus oOpa3oBaHHMs B 00JacTIX, HE TPEOYHOIINX

YTIIyOJICHHOW MaTeMaTH4eCKOU MOATOTOBKH;

VYCeTHBIN 0npoc, BBINIOJIHEHUE

MIPaKTUYECKON paboThl,
KOHTPOJIbHBIC paboTHI,
HK3aMEH.

['oToBHOCT, W CHOCOOHOCTHP K OOpa3oBaHWIO, B TOM YHCIIE
caMo00pa30BaHUIO, Ha TPOTSHKCHUM BCEU IKU3HU;
OTHOIIIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEITHOM

npodeCcCHOHANBHOM U 00IIIECTBEHHOM IeATeILHOCTH;

CO3HATCJIBHOC

VYCTHBINM 0npoC, BBITIOJTHEHUE

MPaKTUYECKON paboTHI,
KOHTPOJIbHBIE paboTHI,
IK3aMEH.

['0TOBHOCTE M CIOCOOHOCTH K CAMOCTOSATEILHOM TBOp‘IGCKOﬁ Hu

YCTHBINM 0npoC, BBITIOJTHEHUE

OTBETCTBEHHOM JIEATECILHOCTH; IPaKTHIECKOM paboTsl,
KOHTPOJIbHBIC paboTHI,
SK3aMEH.

['oTOBHOCTP K  KOJJIGKTUBHOM  paboTe, COTPYIHUYECTBY CO| YCTHBIA OMPOC, BHIMOJIHEHHE

CBEPCTHUKaMH B 00pa30BaTENbHOM, OOIIECTBEHHO MOJIE3HON, yueOHO- IPaKTHYECKOM paboTsl,

HCCIIEI0BATENbCKOM, IPOEKTHON U APYTHX BUIAX JEATEIbHOCTH; KOHTPOJIBHBIC paboTe,
SK3aMEH.

OTHoleHHE K HpO(i)CCCHOHaHBHOﬁ JACATCIIBHOCTH KaK BO3MOXHOCTHU

VcTHBIN OIIPOC, BBIIIOJIHCHUEC

y4acTUs B pELICHAM JIMYHBIX, OONIECTBEHHBIX, TOCYAAPCTBEHHBIX, MPAKTHYECKOH paborsr,
00IIEHAIMOHATIBHBIX TIPOOIIEM; KOHTPOJIBHBIC paboTe,
9K3aMEH.
MeTranpeamMeTHbIe
YMeHHEe CaMOCTOSTENIBHO — ONPENEIATh UENM  JIEATEIbHOCTH M Y CTHBIN OIPOC, BBINOJIHEHUE

COCTABJIATH IIJIAHBI ACATCIIBHOCTU; CAMOCTOSATCIIBHO OCYHICCTBIIATD,
KOHTPOJIMPOBATL U KOPPECKTHPOBATH ACATCIBHOCTDb, HCIIOJB30BATHL BCC
BO3MOJKHBIC DPECYPChI IA AOCTUIKXCHUSA TIOCTABJICHHBIX neiaen u
peain3aluu MJIaHOB ACATCIBbHOCTU; BBI6I/IpaTB YCIICHIHBIC CTPATCIUU B
PA3JIMYHBIX CUTYAl X,

MPaKTUYECKON paboTHI,
KOHTPOJIbHBIE paboTHI,
9K3aMEH.

YMeHue MpoAayKTUBHO OOLIaTbCcs M B3aMMOJICWCTBOBATH B IPOLIECCE
COBMECTHOM JI€ATENILHOCTH, YUYUTHIBATh MO3UIUHN JPYTUX YYACTHHUKOB
NeATeTbHOCTH, 3PPEKTUBHO pa3pemiaTh KOH(IUKTHI,

VYCTHBIN 0IIPOC, BBINIOJIHEHUE
IIPAKTHYECKON paboTsl,
KOHTPOJIbHbBIE paboTsl,
DK3aMEH.
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Brnanenue HaBbIKaMU MMO3HABATENbHOU, YU4EOHO-UCCIEAOBATEILCKON U Y CTHBINM OMPOC, BHITIOJTHCHHE
IIPOEKTHOH  JeATENBHOCTH, HABBIKAMU  paspellieHus mpobrmem; HPAKTHYECKOH paborsl,
CHOCOGHOCTE M TOTOBHOCTH K CaMOCTOSTENIHLHOMY MOMCKY Meromop KOHTPOJIBHBIC pabosl,
pelleHNs NPaKTUYECKUX 3a]ad, NPHUMEHEHUIO pa3IMYHbIX METOJIOB HEAMEH.

MIO3HAHUS;

['OTOBHOCT, M CIOCOOHOCTH K CAMOCTOSITENIbHOW WH(POPMAIMOHHO- YCTHBIA OMPOC, BHITIOJTHCHHE
1103HABaTEIbHON JeATeIbHOCTH, BKIIOYas yMEHME OPUEHTUPOBAThCS B IIPAKTHYCCKOM paboTsl,
PasIMYHBIX HMCTOYHHMKAX HMH(POPMAIMM, KPUTHYECKH OLeHHMBaTh 1 KOHTPOJIBHBIC pabosl,
UHTEPIPETUPOBATh HMHPOpPMAIMIO, [OJy4aeMyIl U3  PA3IUYHBIX HHAMCH.

VCTOYHUKOB;

BrnaneHnue S3bIKOBBIMM CPEICTBAMHU: YMEHHUE SCHO, JIOTUYHO U TOYHO| YCTHBIN ONpPOC, BHIIOJIHEHHE
M371arath CBOIO TOYKY 3PEHHMS, MCIOJIb30BaTh aAEKBATHBIE A3BIKOBhIE HPAKTUYECKON paboTsl,
cpencTBa KOHTPOJIbHBIE paboThl,

DK3aMEH.

Bnagenve HaBbIKaMHU MO3HABaTENbHOM peQUIeKCMM KaK OCO3HaHMs] YCTHBIA OIPOC, BHIMOJIHEHHE
COBEpIIaeMbIX JEHCTBUI U MBICTUTEIBHBIX IPOLECCOB, X PE3yNbTaTOB HPAKTUYECKOH paboTsl,
YU OCHOBAaHMil, TpaHMI] CBOEr0 3HAHWA W HE3HaHWsd, HOBbX NKOHTPOJIBHBIC padoTsI,
MM03HABATEIbHBIX 3a/1a4 U CPEACTB JJISl UX JOCTHXKECHUS, HH3AMCH.

[eneycTpeMneHHOCTs B TIOMCKaX W MNPUHATHM  PEIIEHWH, Y CTHBIN ONPOC, BHINOJIHEHUE
COOOpasUTENbHOCTh M HHTYMIHMS, pPa3BUTOCTh HPOCTPAHCTBEHHBIX| IPAKTHYCCKOM paboTsl,
peCTaBIeHuit; CIocOGHOCTh BOCHPMHMMATL KpPAacoTy U rapMonuro KOHTPOJBHBIC paborer,
N JK3aMEH.

IIpeanmeTHbBIE

ChopMUpOBaHHOCTh TPEACTABICHHH O MaTEeMaTUKE KaK 4YacTH| YCTHBIN OMpPOC, BBITIOJTHECHUE
MHpPOBOH  KyAbTYphl M MeCTe MaTeMaTHKH B  COBPEMEHHOH IPaKTHICCKOM paboTsl,
[MBWIN3ALMY, CHOCO0aX ONMMCAHHWsA SBJIEHMH peadbHOro Mmupa Ha KOHTPOJIBHBIC paborsr,
MaTEMATUYECKOM SA3BIKE; IK3AMCH.

CdhopmupoBaHHOCTH IPEICTABICHUNA O MATEMAaTUYECKUX MOHSITHIX Y CTHBIN 0npoC, BBIITOJHEHUE
KAaK BaXXHEHIIMX MAaTEMaTHYECKUX MOJEIISAX, MO3BOJIAIOIINX OMUCHIBATh IMPAKTUYECKOU paboThl,
U W3y4aTb pa3Hble IPOLECCHl U ABICHMS; NOHUMAaHUE BO3MOKHOCTH| KOHTPOJIBHBIC paboTsl,
AKCHOMAaTHYECKOTO ITOCTPOEHHS MATEMAaTHIECKUX TEOPHIA; OK3aMCH.

Bnanenue Merogamu 10Ka3aTenbCTB U AITOPUTMOB PEUICHUs, YMEHUE Y CTHBIN OIPOC, BBHINOJIHEHUE
WX IMPUMEHATH, IPOBOAUTH [OKAa3aTEIbHBIE PACCY)KIECHUA B XOIE IPAKTHYECKOH paboThl,
peLICHNS 3a71aY; KOHTPOJIbHbIE paboThl,

9K3aMEH.

Brnanenue craHgapTHeIMM NpUEMaMu PELICHHsS PALMOHAIBHBIX M Y CTHBIM ONpPOC, BHINIOJHEHUE
HPPAIMOHATBHBIX, TTOKA3aTeIbHBIX, CTETIEHHBIX, TPUTOHOMETPHUECKHX IPAKTHICCKOM paboTsl,
YPaBHEHMH UM HEPABEHCTB, MX CHCTEM; HCIHOIb30BaHHE ToTOBbIX KOHTPOJIBHBIC padoTsi,
KOMITBIOTEPHBIX IIPOTPaMM, B TOM YMCJIE JUIS TIOMCKA IYTH PELICHUS U HEAMEH.

WJUTIOCTPALK PELICHNs YPAaBHEHUIN U HEPABEHCTB;

CchopMUpOBaHHOCTb  NpPEACTAaBICHUNH 00 OCHOBHBIX MOHSTHUAX YCTHBIM ONpPOC, BHITIOJIHEHUE
MaTEMaTHUYECKOIO0 aHaJIM3a W HX CBOMCTBAX, BJIAJICHUE YMEHUEM IPAKTHYECKOH paboTEL,
XapaKTEPU30BaTh TOBEAEHUE (QYHKIMMU, MCIOJIb30BaHUE TOJydeHHbx KOHTPOJILHBIC paboTer,
3HAHWUN U1 OIIMCAHMSI U aHAJIN3a PEalIbHbIX 3aBUCUMOCTEH; HEAMEH.

BnangeHne OCHOBHBIMU NOHATUSMHU O IUIOCKUX M NPOCTPAHCTBEHHBIX Y CTHBIA OIPOC, BHINOJIHEHHE
reOMETPUUECKUX ¢durypax, ux OCHOBHBIX cBoMicTBax; MPAKTHYECKOH paborsl,
c(OPMHUPOBAHHOCTh YMEHHs DPaclo3HaBaTh reoMeTpuyeckue (uryppr <OHTPOJIBHBIC paboTsl,

9K3aMEH.
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Ha YepTexax, MOJICNIAX U B PEaTbHOM MHpE; IPUMEHEHHUE W3YYCHHBIX
CBOMCTB TeoMeTpuueckux ¢uryp u GopMya A  pelieHHs
reOMETPUYECKUX 3aa4 1 33/1a4 ¢ IPAKTUYECKUM COJIepKaHUEM;

ChopMupoBaHHOCT TPEICTABICHUA O TMpolleccax U SBICHUSX,
WMEIOLINX BEPOSITHOCTHBIN Xapaxkrep, CTaTUCTUYECKHUX
3aKOHOMEPHOCTSIX B  PEAJIbHOM  MHUpPE, OCHOBHBIX  IOHSTHSX
AJIEMEHTAPHON TEOPUH BEPOSTHOCTEH; YMEHUN HAXOIUTh U OLICHUBAThH
BEPOSITHOCTH HACTYIUICHUS COOBITHI B TPOCTCHUINUX MPAKTUICCKUX
CUTYalsIX U OCHOBHBIE XapAKTEPUCTUKHU CIYYAHbBIX BEJINYHH;

VYCTHBIN 0IIPOC, BBINOJIHEHUE
IIPaKTUYECKOU paboThl,
KOHTPOJIbHBIE paboThl,
IK3aMEH.

Bnagenue HaBbIKaMU HCMOJIB30BaHUS TOTOBBIX KOMIIBIOTEPHBIX|
[IPOrpaMM IpH PEIICHUH 3a]1a4.

Beinonnenue
IIPAKTUYECKUX padoT
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HJIaHI/IPOBaHI/Ie y‘leﬁHbIX 3aHSATHH C HCII0JIb30BAHHEM AKTHBHBIX H HHTECPAKTUBHBLIX (l)OpM H ME€TOA0B

00yueHust
Nen/m | Tema yueOHOTO 3aHATHUS Kou-Bo AKTUBHbBIE U UHTEPAKTUBHBIE dopmMupoBaHue
4acosB (dopMBI 1 METO bl O0YUYEHUS YHUBEPCAIbHBIX
y4eOHBIX IEHCTBUN
1 [TapannensHoe 1 [Ipesenranus. Ananus JluunoctHele,
IIPOEKTUPOBAHHUE. KOHKPETHBIX CUTyalui pEryJaTUBHBIE,
N3o6paxenune Pabora ¢ nHpOpMATMOHHBIMU IIO3HABATEJIbHBIC U
MPOCTPAHCTBEHHBIX (PUTYD pecypcamu KOMMYHUKaTHBHbIE
2 Pasmemenus 1 [Ipezenranus. Ananus JInunoctHsle,
KOHKPETHBIX CUTyalui pEryJaTUBHBIE,
Pabota ¢ nabopmaImoHHBIMU MO3HABATEJbHBIE U
pecypcamu KOMMYHHUKaTHBHbBIE
3 Cucrembl KOOpIUHAT 1 [Ipezenranus. Ananus JInunocTHsbIE,
Paccrosinue KOHKPETHBIX CUTyallui pEryyaTUBHBIE,
MI03HABaTEJbHbIE U
KOMMYHHUKaTHBHbBIE
4 OcHOBHBIE 1 AHanM3 KOHKPETHBIX CUTYyallui JInunocTtHsbIE,
TPUTOHOMETPUYECKHE Ypok —o0cyxkaeHne J0KIa10B pErylaTUBHBIE,
TOXJIECTBA MO03HABATEJbHbIE U
KOMMYHHUKAaTHBHbBIE
5 Pemrenne ypaBHeHuii n 1 AHanu3 KOHKPETHBIX CUTYyallui JInunocTtHsbIE,
HEPAaBEHCTB I'padmueckoe pemenue pErylaTUBHBIE,
HEPaBEHCTB II03HABaTEJIbHbIE U
KOMMYHUKaTHBHbIE
6 [IpencraBnenue o 1 [Ipe3entanms. AHanm3 JIM4HOCTHEIE,
IIPABUIIBHBIX KOHKPETHBIX CUTYaIHH peryasTUBHbIE,
MHOTOI'paHHHKaX PaboTa ¢ nHpOpMaLMOHHBIMU II03HABaTEJIbHbIE U
pecypcamu KOMMYHUKaTHBHbIE
7 [Ipumenenne npousBoguon | 1 AHaJIN3 KOHKPETHBIX CUTyallui JInuHocTHBIE,
K UCCIICZIOBAHUIO (QYHKIIHI VYpoxk —o0cyxenue pegeparon peryiasTHBHBIE,
U TIOCTPOEHHUE IpaUKoOB [I03HaBaTeJbHbIE U
KOMMYHUKaTHBHbIE
8 TpuroHomerpuyeckue 1 AHaJIN3 KOHKPETHBIX CUTyallui JInuHoCTHBIE,
YpaBHEHHUS peryiasTUBHbIE,
[I03HaBaTeJbHbIE U
KOMMYHUKaTHBHbIE
9 Tpuronomerpuueckue 1 [Ipe3enranus. Ananus JInuHOCTHBIE,
HEpaBEHCTBA KOHKPETHBIX CUTYaIHH peryiasTHUBHBIE,
[I03HaBaTeJbHbIE U
KOMMYHUKaTHBHbIE
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Jlns cTyaeHToB

Anumoe Ill. A. u op. MatemaTuka: anreOpa U Hadajga MaTeMaTHYECKOIO
aHanu3a, reoMeTpus. Airedpa U Hayajia MaTeMaTHUeCKOTro aHanu3a (0a30BbId U
yriyoneHHsii ypoBamn).10—11 knac-  cel. — M., 2014.

Amanacsan JI. C., Bymyszoe B. @., Kaoomyes C. b. u op. MaremaTuka:
anreOpa W Hayajla mareMaTuyeckoro aHanusza. leomerpusi. ['eomerpus
(6a30BbIit U yrioyoaeHnHnbiit ypoBau). 10—11 kiaccsl. — M., 2014.

bawmaxose M. . MatemaTuka: ydeOHUK IJIs CTYA. YUPEKICHUN CPEJI.
npod. oOpazoBanusi. — M., 2014.

bawmaxos M. H. Maremaruka. COOpHMK 3aday NOpoPUIbHOU
HAIpaBJICHHOCTU: yueb. mocoOue A CTyA. YUYpexKJIeHuul cpena. npod.
oOpa3oBaHusi. — M., 2014.

bawmarkose M. M. Marematuka. 3agadyHuK: ydeO. mocoOue sl CTy..
yupexJieHui cpel. npod. oopazosanus. — M., 2014.

bawmarxoe M. H. MaremaTtuka. DJIEKTPOHHBIN y4ye0.-METOJ. KOMIJIEKC
JUTSL CTYJI. YUpeXKJIeHUuM cpeal. pod. oopazoBanus. — M., 2015.

bawmarxoe M. . MatemaTtuka (6a30BbIi ypoBeHb). 10 kitacc. — M.,
2014. Fawuumarxose M. H. Marematuka (6a30BbIii ypoBeHb). 11 kJiacc.
M., 2014. bawmaxos M. H. Anrebpa u Hayana aHainuza, reomerpus. 10
Kiacc. — M., 2013.

bawmarxoe M. M. Martematuka (06a30BbIii ypoBeHb). 10 kiacc.
CoOopHuk 3asa4: yueo. moco- oue. — M., 2008.

bawmarxoe M. M. Martematuka (06a30BbIii ypoBeHb). 11 kiacc.
CoOopHuk 3asa4: yueb. moco- 6ue. — M., 2012.

Iycee B. A., Ipucopves C. I'., Hseoneuna C. B. Marematuka s
npodeccuii M CHEUHATBHOCTEH COIMAIbHO-DKOHOMUYECKOrO TMpOQuIs:
YyUYeOHHK JUISI CTYA. YIpexKaeHU cpea. mpod. oOpa3oBa- Hus. — M., 2014.

Konseun 1O. M., Tkauesa M. B, ®@eodeposa H. E. u op. MartemaTuka:
anrebpa W Hayaja MaTe- MaTHYECKOTO aHanmu3a. AJjareOpa W Hadaja
MaTeMaTHUYeCKOro aHaim3a (0a30BbI U yriayOsjeHHBIM ypoBHH). 10 kiacc /
o pena. A. b. XKmxkuenko. — M., 2014.

Konaeun FO. M., Tkauesa M. B., @edeposa H. E. u op. MaremaTuka:
anrebpa W Havajla MaTe- MAaTHYECKOro aHaim3a. AJjareOpa W Hadala

MaTeMaTHU4YeCKOro aHaim3a (0a30BbI U yriayOjeHHBIM ypoBHH). 11 kiacc /
o pena. A. b. XKmxkuenko. — M., 2014.

JIns npenonasaresnei

®enepanbubiii 3ak0H OT 29.12.2012 Ne 273-d3 «OO6 oOpa3oBaHuH B
Poccuiickoit @enepanun». [Ipukaz MunuctepctBa oOpa3zoBanus u Hayku P® ot
17.05.2012 Ne 413 «O6 yrtBepxkaeHun (QeaeparbHOTO TOCYAAPCTBEHHOTO

00pa3oBaTEILHOTO CTaHaapTa CpeaHeTO (ITOJTHOT0) 001Iero oo-
pa3oBaHUIY.

[Ipuka3z MunuctepctBa oOpa3zoBanus U Hayku P® ot 29.12.2014 Ne 1645
«O BHeceHnuu u3- MeHeHuni B [Ipuka3z MunHucTepcTBa 00pa3oBaHHsI W HAYKHU
Poccuiickont @enepanuu ot 17.05.2012

No 413 «“O0 yrBepxkumeHun (QenepasbHOTO0  TOCYIApCTBEHHOTO
00pa3oBaTENBLHOrO CTaHIapTa CpeIHErO (TTOJIHOTO0) 00IIEero 00pa3oBaHUS ».

I[lucemMo [lemaprtameHTa TOCYJapCTBEHHOW IIOJIUTHKHA B chepe
NoATrOTOBKHU pabouux kajipoB u IO MunuctepctBa oOpa3zoBaHUsi U HAyKHU
P® or 17.03.2015 Ne 06-259 «PexoMeHmanuu Mo OpraHU3ALMHA TMOJTYyYECHHUS
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cpenHero obOmiero oOpa3oBaHHS B IIpefeiax OCBOCHUS 00pa3zoBaTeIbHBIX
MporpaMm cpeaHero mnpodeccuoHaabHOro oOpa3oBaHHUs Ha 0a3e OCHOBHOIO
obmiero oopazoBaHus C y4eTOM TpeOOBaHUM (enepaibHbIX TrOCYIapCTBEHHBIX
00pa3oBaTEeIbHBIX CTAHAAPTOB M MOJy4aeMou Mpodeccuu Miu CIeHHATbHOCTH

cpeaHero npoheccCuOHATLHOTO 00pa30BaHUS.

bawmarxose M. M. Marematuka: KH. JUIA IIPEIOAABATEISI: METO.
nocoodoue. — M., 2013

bawmarxose M. HU., vicanoe III. M. Mertoaudeckoe 1ocooue s
noarotoBku Kk EI'D. — M., 1.

UHTEPHET-PECYPCHI

www. fcior. edu. ru (MadopmamuoHHble, TPEHUPOBOUYHBIE U
KOHTpOJIbHBIC Matepuanbl). Www. school-collection. edu. ru (Enunas
KOJUIEKIIMHY ITU(PPOBBIX 00pa30BaATEIIBLHBIX PECYPCOB).
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JUCT UBMEHEHUWHA U JONOJIHEHUM, BHECEHHBIX B

PABOYYIO IPOT'PAMMY

No m3MeHeHms, 1ara BHECCHHS U3MEHEHUS; No
CTpaHUILIbI C U3MECHEHUEM;

BbIJIO

CTAJIO

OcHoOBaHME:
HOZ[HI/ICI) JINI[Aa BHECIICTIO NBMCHCHUA

No m3MeHeHnms, n1ara BHECEHH N3MEHEHMUS; Neo
CTpaHUIIbI C U3MEHEHUEM;

BbIJIO

CTAJIO

OcHOBaHME:
HOHHI/ICB JINI[a BHECIICTO N3MCHCHU A

No m3MeHenns, n1ara BHECEHH N3MEHEHUS; Neo
CTpaHUIIbI C U3MEHEHUEM;

bbIJIO

CTAJIO

OcHoBaHUE:
HO)IHI/ICI) JINI[Aa BHECIICTO N3MCHCHUA

Ne m3MmeHeHus, 1aTa BHECECHHS M3MeHEHHs; Neo
CTPaHMIIBI C U3MEHEHUEM;

bbIJIO

CTAJIO

OcHoBaHue:
IToanuce nuIa BHECIIIETO U3MEHEHUS
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