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1. ITIACIIOPT IMTPOI'PAMMBbI YYEBHOI'O IIPEIMETA
MarteMaTuKa

1.1. ObJs1acTh NPpUMEHEHUs IPOrPAMMbI

[Iporpamma yuyeOHOro mnpeameTa SIBISIETCS YacTbl0 OCHOBHOM 00pa3oBaTesIbHOU
MporpamMmsbl B COOTBETCTBUM ¢ DeepalibHbIM rOCY1IapCTBEHHBIM 00pa30BaTEeIbHBIM
crangaptom (PI'OC) cpennero mnpodeccuoHanibHoro ob6pazoBanus (CIIO) mo
cnenuanbHocTH 43.02.05 dnopuctuka Ha 06a3e OCHOBHOTO 00I1IeT0 00pa3oBaHUs.

1.2. MecTo npeaMeTa B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrPaMMBbI:

VY4eOHbIll mpeaMeT BXOAUT B COCTaB 0O0IIe00pa3oBaTeNbHbIX MPO(OUIBHBIX
peaMeToB, GOpMUPYEMBIX U3 00s3aTenbHONM npenMetrHon obnactu I'OC COO
«Maremartnka u "”HGOPMATHKA» W U3y4aeTCs Ha yriyOJIeHHOM YPOBHE.

1.3. ean, 3aga4u M IUIAHUPYeMble Pe3yJbTATbI OCBOCHHMSI NPOTrPAMMBbI
y4eOHoOro npeamera:

1.3. Hean, 3agauv M IUIAHMpPYeMble Pe3yJbTATHI OCBOCHHMSI NPOrPaMMbI
y4eOHOro npeamera:

Copepxxanue mnporpamMmbl «MaTeMaTUKa» HaNpaBlIeHO Ha JIOCTUKEHUE
CICIYIOIINX LeJIe:

. obecnieuenrne cHOPMHUPOBAHHOCTH IPEACTABIACHUN O COLHUAIBHBIX,
KYJIbTYPHBIX U UICTOPHUECKHUX (PaKTOpaX CTAHOBJIICHUS MAaTEMaTHKH;

. obecricueHre chOPMUPOBAHHOCTH JIOTHYECKOTO, aJITOPUTMHUIECKOTO
¥ MaTeMaTUYCCKOTO MBITILICHUS;

. obecrniedueHre chOPMUPOBAHHOCTH YMEHUH MPUMEHSTH MOJydeHHBIC
3HAHUS TIPH PEIICHUHN Pa3INIHBIX 3a/1a4;

. obecnieueHue c(hOpMUPOBAHHOCTH MPEACTABICHUNA O MaTEeMaTUKE KaK

yacT  OOLIEYENIOBEYECKON  KyJIbTYpbl, YHHUBEpPCAJbHOM  SI3bIKE  HAYKH,
MTO3BOJIAIOIIEM ONMCHIBATH U U3y4aTh PEATBHBIE IIPOLIECCHI U SABJICHUS,

® AJI1 YCIICITHOI'O IIPOAOJIKCHUA O6p&30BaHI/I$I 10 CIICNHUAJIBHOCTAM,
CBA3AHHBIM C IIPUKIAAHBIM HCIIOJIb30BAHUCM MATEMATHUKH
® ot obecnevenust 6O03MOJICHOCMU  YCNEULHO20 I’lpOdO]lJfC@Hu}l

00paz068anus NO CNeyuarbHOCMAM, CEA3AHHbIM C OCYWEeCMBIeHUeM HAYYHOU U
UCC1e008amenbCKoll 0esimenlbHOCMuU 8 004ACMU MaAMeMamuKy U CMEeHCHbIX HAYK

B coorBerctBuM ¢ npunsAtor KoHuenmuen pa3BUTHS MaTEMaTUYECKOTO
oOpa3oBanus B Poccuiickoit denepaiinu, MaTeMaTHIECKOEe 00pa3oBaHUE peIlaeT,
B YACTHOCTH, CIEAYIOLIME KIIFOYEBbIE 3a4a4H:

- IIPENOCTABIATh KOKJIOMY oOyyJaroniemycs BO3MOKHOCTb
JOCTHKEHUSI YPOBHS MaTEMaTUUECKUX 3HAHUM, HEOOXOIUMOIO NJisl JladbHEHIIeH
YCHEIIHOW U3HU B OOIIECTBE;

— o0OecrieynBath  HEOOXOJMMOE  CTPAHE  YHUCIO  BBITYCKHHUKOB,
MaTeMaTH4ecKass MOJArOTOBKA KOTOPBIX JOCTATOYHA JUISl  MPOJOJIKEHUS
o0pa30oBaHUs B Pa3IMYHBIX HANPABJICHUSIX U JUISI MPAKTHUECKOW JEATEIbHOCTH,



BKJIIOYAsl TPETNOoJaBaHue MaTeMaTUKHA, MaTEMAaTUYECKUE UCCIIeI0BaHMs, paboTy B
chepe nHGOPMAITMOHHBIX TEXHOJIOTHHA H JIp.;

— B OCHOBHOM OOITIIEM W CpeIHEeM 00IIeM 00pa3oBaHUU HEOOXOIMMO
MPEAYyCMOTPETh MOJATOTOBKY OOYYaIOMIMXCS B COOTBETCTBUM C MX 3alpocamMu K
YPOBHIO MMOJITOTOBKHU B chepe MaTeMaTHIECKOro 0Opa3oBaHusl.

I[lnanupyembie pe3yJbTAThl OCBOCHUS Y4€OHOI0 MpeaMeTa:

JIuunocmmusie pezyromamol:

1) cdhopMupoBaHHOCTH OCHOB CaMOpa3BUTHUS W CAMOBOCHUTAHUS B
COOTBETCTBHM C OOIIEYEIIOBEYECKUMH IIEHHOCTSIMU U HJealaMHu TPaxIaHCKOTO
oOIIECTBa; TOTOBHOCTh M CIOCOOHOCTH K CAaMOCTOSITEIBHOM, TBOPUYECKOW U
OTBETCTBEHHOM JI€SITEIbHOCTH;

2) HaBBIKM COTPYJHUYECTBA CO CBEPCTHHKAMH, JETBMU MIIAJIIIETO
BO3pacTa, B3pOCIBIMH B 00pa30BaTENbHOW, OOIIECTBEHHO IMOJE3HOM, y4eOHO-
MCCJIEI0BATEILCKON, TPOCKTHON U JPYTUX BHJIAX JCSITEIHHOCTH;

3) TOTOBHOCTH M CIIOCOOHOCTH K O0Opa3oBaHUIO, B TOM 4YHUCIE
caMOoOOpa30BaHUIO, HA MPOTSHKEHUU BCEU KU3HU; CO3HATEIBHOE OTHOIIEHUE K
HEMPEPHIBHOMY OOpPa30BaHUIO KaK YCJIOBHUIO YCIEHMIHONW MpodheCCHOHAIBHOU U
OOIIECTBECHHOU ICATCIIHLHOCTH;

4) oco3HaHHBIN BBEIOOp OyayIIeH Mpodeccuu U BO3MOKHOCTEHM peann3aiuu
COOCTBEHHBIX  KU3HEHHBIX IUIAHOB; OTHOIIEHHWE K MNpodheCcCHOHATBHOM
JEeSTENbHOCTA KaK BO3MOXHOCTH y4YacTHsl B PEHICHUM JMYHBIX, OOLIECTBEHHBIX,
roCyJapCTBEHHBIX, OOIICHAIIMOHALHBIX MPOOIIEM;

5) chopMHUPOBAHHOCTH MPEJCTABICHUI O MaTeMaTHUKe KaK YHUBEPCATHLHOM
S3BIKE HAYKH, CPEJACTBE MOJICITUPOBAHUS SBICHUN U MPOIECCOB, UACIX U METOJIaX
MaTeMaTHKH;

6) TOHUMaHWE 3HAYMMOCTH MATEMAaTUKH I HAayYHO-TEXHHUYECKOTO
mporpecca, Cc(HOPMUPOBAHHOCTH OTHOIICHHWS K MaTeMaTHKEe KaK K YacTH
00I1IeueIOBEYECKOM KYJIBTYpPhl 4Ye€pe3 3HAKOMCTBO C HCTOPUEH pa3BUTHUSA
MaTE€MaTHKH, SBOJIIOIUEH MaTEMAaTUISCKUX UJICH;

7) pa3BUTHE JOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AITOPUTMHYECKOW  KyJIbTYpbl, KPUTUYHOCTH  MBIIUICHUS Ha  ypOBHE,
HEeoOXoauMoM It Oyayuied  NnpodeCCHOHAIIBHOW — JICSITEIbHOCTH,  JIJIA
POJOJIKEHUsT 00pa30BaHMS K CAaMOOOPa30BaHMUS;

8) oBiaJieHHe MaTeMaTUYECKUMH 3HAHUSMU U YMEHUSIMU, HEOOXOAUMBIMU
B TIOBCEJHEBHON JKM3HHU, JJII OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAYUYHBIX
JUCIUIUIMH ¥ JUCHUIUIMH TPO(ECCHOHANBHOTO IMKIA, MJs  TOJy4YeHUus
oOpa3oBaHus B 00JIaCTAX, HE TPEOYIOIMX YIIIYOJICHHOW MaTeMaTH4eCKOu
MOJATOTOBKHU;

Memanpeomemmnuvie pezynomamal:

1) yMeHHe caMOCTOATENIbHO OMPEACIIATh LEeJIN JEITeIbHOCTU U COCTaBISATh
IJIAHBI  JIESITEIbHOCTH; CaMOCTOSITEIbHO OCYIIECTBISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATH JICSATEIBHOCTh; HCIOJIB30BaTh BCE BO3MOXHBIE PECYpPCHI IS
JOCTHKEHHUS TIOCTaBIICHHBIX II€Jed W pealn3allud IUJIAaHOB JIEATEIIbHOCTH;
BBIOMPATH YCICIIHBIE CTPATETUH B PA3IUYHBIX CUTYAIIHSX;



2) yMeHue MNpOIYyKTHUBHO OOIIAThCs M B3aUMOJIEHCTBOBATH B IpoOIiecce
COBMECTHOM  JEATENIbHOCTH, YYMTBIBATh MO3ULUUU  JPYITMX YYAaCTHUKOB
AesITeNbHOCTH, 3PPEKTUBHO pa3peiiaTb KOHQIUKTHL;

3) BnajeHUE HaBbIKAMU I103HABATEJIBHOW, y4eOHO-HCCIIEOBATENbCKON M
MIPOEKTHOM JEeATEIbHOCTH, HaBBbIKAMHM pa3pelieHus MpoOJeM; CIHOCOOHOCTh H
TOTOBHOCTh K CaMOCTOSITEJIBHOMY TIIOMCKY METOJIOB PpELIECHUs MNPAaKTHYECKUX
3aJlay, MPUMEHEHHIO PA3JIMYHBIX METOJO0B MMO3HAHUS;

4) TOTOBHOCTh U CHOCOOHOCTh K CaMOCTOSITENIbHOW HH(DOpMaMOHHO-
MO3HABATEIHHOMN NIEATEIbHOCTH, BIAJICHUE HABBIKAMHU TOJIYyYEHUS] HEOOXOAUMOM
uHbOpMaIlMM U3 CIIOBapedl pa3HbIX THUIOB, YMEHHE OpPUEHTHUPOBATHCS B
pa3MuYHBIX  UCTOYHMKAX  HMH(pOpMalMM,  KPUTHYECKM  OLEHUBaTh U
MHTEPIPETUPOBATh UH(POPMALIHIO, TOJTYyYaeMYI0 U3 PA3IUYHBIX HICTOYHHUKOB;

(B pen. Ilpukaza Munobpuayku Poccun ot 29.12.2014 N 1645)

5) YMEHHE UCII0JIb30BaTh CpelcTBa UH(OOPMAITMOHHBIX u
KOMMYHUKAIIMOHHBIX TexHosiorui (manee - MKT) B pemieHur KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX M OPraHM3alMOHHBIX 3aJa4 C COOJIIOJIEHHEM TpeOOBAHMIA
SPrOHOMUKHU, TEXHUKU O€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHHUSI, PABOBBIX
Y 3TUYECKUX HOPM, HOPM MH(POPMALIMOHHON 0€30MacHOCTH;

6) BIaJEHUE S3BIKOBBIMU CPEACTBAMHU - YMEHHUE SICHO, JIOTUYHO M TOYHO
U3JIaraTh CBOIO TOUYKY 3PEHUS, UCIIOJIb30BAaTh aICKBATHBIE SI3bIKOBBIE CPEJICTBA;

7) BiajeHHE HABBIKAMM I[IO3HABATENbHON pediekcur Kak OCO3HaHMS
COBEpIIAEMBIX JEHCTBUII M MBICIUTENBHBIX MIPOLIECCOB, WX pE3YyJIbTATOB U
OCHOBAHMI, TPaHUL] CBOErO 3HAaHMs U HE3HAHMS, HOBBIX I103HABATEJIBHBIX 3a/1a4 U
CPEICTB UX JOCTUKEHUS;

8) IeneycTpeMJICHHOCTh B  MOMCKaX W  MPUHATHM  PELICHUH,
CO00pa3UTEIHLHOCTh " UHTYWILINS, Pa3BUTOCTH IPOCTPAHCTBEHHBIX
MPEJICTaBICHUI; CTOCOOHOCTh BOCIIPUHUMATH KPACOTY U TAPMOHHUIO MHUPA.

IIpeameTHblie pe3yabTaThbl U3yYeHHUs] y4eOHOTO npeameTa «MaremaTuka:
anreOpa M Hayajla MAaTeMaTHYeCKOro aHajlu3a, TeoMeTpus'’, KaK YacTu
npeaMeTHoOU obnactu ""MaTeMaTuka 1 HHPOpMaTHKa, JOKHO 00ECIeUNTh:

1) chopMUPOBAHHOCTH MPEACTABICHUM O COIMAIBHBIX, KYJbTYPHBIX H
UCTOpUYECKUX (AaKTOpax CTAHOBJIECHUS MATEMATUKH;

2) cpOpMHUPOBAHHOCTH OCHOB JIOTHYECKOTO, aJITOPUTMHYECKOTO U
MaTEMAaTU4YECKOIO MBIIIJICHNUS;

3) cpopMHUPOBAaHHOCTb YMEHMH NPUMEHATH IIOJYyYEHHBbIE 3HAaHUSA NpU
pELICHUH pa3JInYHbIX 33]1a4;

4) chopMHpPOBAaHHOCTh TMPEJACTABICHHM O MaTeMaTHKe KaK dYacTu
OO0IIeUeIOBEYECKON KYJIbTYPhl, YHHUBEPCAJIBHOM S3bIKE HAyKH, IO3BOJISIOIIEM
ONKCBHIBATH U U3Y4YaTh PEAIbHBIE IPOLECCHI U SBJICHHUS;

IIpeameTHsbIe pe3yabTaTaM OCBOCHHS YIIIyOJIEHHOTO Kypca MaTemMaTuku:

1) chopmMupoBaHHOCTb MPEACTABICHUM O MAaTeMaTUKE KaK 4acTH MHUPOBOM
KyJbTYpbl U O MECTE€ MaT€MaTWKH B COBPEMEHHOW LMBWIM3AIMH, O CIOCO0ax
OMKCAHMS HA MAaTEMaTUYECKOM SI3bIKE SIBJICHUN PEANIbHOTO MUPA;

2) chopMUPOBAHHOCTH MPEACTABICHUNA O MAaTEeMaTHYECKUX IMOHATUAX KaK O
BAKHEUIINX MAaTeMaTUYECKHX MOJENAX, MO3BOJISIOMIMX ONUCHIBATh U H3y4daTh
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pasHble TPOLECCHl U SBJICHHS; IMOHMMAaHHE BO3MOXXHOCTH AaKCHOMATUYECKOTO
IIOCTPOEHHSI MATEMATHYECKUX TEOPHIL;

3) BiIaJeHUE METOJAMU JI0KA3aTeNbCTB U aITOPUTMOB PEIICHUS; YMEHUE UX
MIPUMEHATH, TPOBOAUTH TOKA3aTEIbHBIE PACCYKACHHUS B XOJ€ PEIICHUS 33/1a4;

4) BHaJeHHUE CTaHJIAPTHBIMU TPUEMaMH pPEIICHUS PAIUOHAIBHBIX U
HMppalMOHATIBHBIX, OKA3aTEIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI
1 HEPABEHCTB, UX CUCTEM; MCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM, B
TOM YHCJIE JJIsl TIOMCKA MYTH PEIICHUS] UM WJUTIOCTPAlMU PEIICHUS YPAaBHEHUH U
HEPABEHCTB;

5) copmMupoBaHHOCTHh MPENCTABICHUNH 00 OCHOBHBIX MOHATHSX, HACIX H
METOJIaX MaTEMATUYECKOT 0 aHAIIN3A,

6) BIIaJICHHE OCHOBHBIMU TMOHSTHUAMHU O IUIOCKMX M MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTypax, MX OCHOBHBIX CBOWCTBAX; C(HOPMHUPOBAHHOCTH YMEHHSI
pacrno3HaBaTh HA 4YEpPTEkKaX, MOAECISAX M B PEAIBHOM MHPE T'€OMETPUYECKHE
(bUTyphl; TPUMEHEHNE U3YICHHBIX CBOMCTB T€OMETPUICCKUX GUTYp U HOPMYIT IS
pELICHUsI TEOMETPUUECKHX 3a]1a4 U 33J]a4 C MPAKTUYECKUM COJICPKAaHUEM;

7) chopMUPOBAaHHOCTH MPEJCTABICHUI O Mpolleccax U SBJICHUSIX, UMEIOIINX
BEPOSITHOCTHBIA XapakTep, O CTAaTUCTHYECKUX 3aKOHOMEPHOCTSIX B pPEaIbHOM
MUpE, 00 OCHOBHBIX MOHATHUSX D3JEMEHTAPHOW TEOPUH BEPOSTHOCTEW; YMEHHI
HAaXOJUTh W OIIEHUBATh BEPOSTHOCTH HACTYIUICHUS COOBITUNA B MPOCTEHIINX
NPaKTUYECKUX CUTYyalUsIX U OCHOBHBIE XapAKTEPUCTUKH CIIyYalHbBIX BEJINYUH;

8) BlIaJIcHHE HaBBIKAMU HCIOJb30BaHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMMm
IIPU PELICHUH 3a]1a4;

9) copMHPOBAaHHOCTH MPEJACTABICHUN 0 HEOOXOAUMOCTH JT0KAa3aTEILCTB IIPH
000CHOBaHUY MAaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B TIPOBEICHUH
JNEyKTUBHBIX PACCYKICHUN;

10) chopMupoBaHHOCTH MOHATUHHOIO ammapara MO OCHOBHBIM pa3jeiiam
Kypca MaTeMaTHUKHU; 3HAaHUI OCHOBHBIX T€OpeM, (POpMyT U YMEHUSI UX TPUMEHSTD;
YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTh HECTAHAAPTHBIC CHOCOOBI PEIICHUs
3a1ay;

11) cdhopMUpOBaHHOCTH YMEHUH MOJCIUPOBATh pEaJbHBIE CHUTYAIlUH,
UCCIIeI0BaTh MOCTPOCHHBIE MOJIEIN, MHTEPIPETUPOBATH NTOJTYUCHHBIN PE3yJIbTaT;

12)  chopMHpPOBAHHOCTH  NPEICTABICHUNA 00  OCHOBHBIX  IMOHSTHUSAX
MAaTEMAaTHYECKOIO aHajlu3a U UX CBOMCTBAX, BIAICHUE YMEHUEM XapaKTEPU30BATh
noBefieHUe (YHKIMM, HMCIOJIb30BAHUE TIONYYEHHBIX 3HAHUM I OINWCAHUA |
aHaJIN3a PEaJIbHBIX 3aBUCUMOCTEN;

13) BnajgeHre yMEHHUSIMU COCTABJIEHUSI BEPOSITHOCTHBIX MOJENEH M0 YCIOBUIO
3a/layd ¥ BBIUYHCICHUS BEPOSTHOCTH HACTYIUICHUS COOBITHH, B TOM YHCJE C
npuMeHeHueM  (GopMysT KOMOWHATOPUKM W  OCHOBHBIX TEOpEM TEOPHUH
BEPOSITHOCTEN; UCCIIEIOBAHMUS CIIyYaHBIX BEJWYMH MO UX PACTIPEAECIEHUIO.

B pesyabrare usydenusi yueOHoro npeaMera «MareMaTuka (BKJIWOYAs
ajJireOpy m HaYaJIa MAaTEMATHYECKOI0 AHAJIN3a, T€OMETPHI0)» BbIMYCKHUK HAa
yriy0JIeCHHOM yPOBHE HAYYMTCH:

Inemenmol meopuu MHOHCECHE U MAMEMAMUYECKOU JI02UKU:



- CBOOOJHO OIEPUPOBATh' MMOHATUSAMHU: KOHEYHOE MHOMXKECTBO, JJIEMEHT
MHO’KECTBa, MOJMHOXECTBO, MepeceyeHne, 00beIMHEHNE U PAa3HOCTh MHOXKECTB,
YUCJIOBBIE MHOXKECTBA HA KOODAMHATHOM MpPSIMOM, OTPE30K, HWHTEPBAI,
MOJIyMHTEPBAJI, MPOMEXYTOK C BBIKOJIOTOW TOYKOM, rpaduyecKkoe MpeICcTaBICHNE
MHOECTB Ha KOOPJIUHATHOU MIOCKOCTH;
— 3a/1aBaTh MHOYKECTBA MEPEUUCIEHUEM U XaPAKTEPUCTUUECKUM CBOMCTBOM;
— OTNEpPUPOBaTh TMOHATHSAMU: YTBEPKACHUE, OTPHUIAHUE YTBEPXKIACHUS,
HUCTUHHBIE W JIO)KHBIE YTBEPJ)KJICHMS, NPHUYMHA, CJIEJICTBUE, YACTHBIM cCllydyai
OOIIEro yTBEPKAEHHUS, KOHTPIPUMED;
— MPOBEPSTH MPUHAIICKHOCTD AJIEMEHTA MHOKECTBY;
— HaxOJWTh TlepeceueHue ¢ OOBbEIUHEHUE MHOXECTB, B TOM 4YHCJE
MPEICTABICHHBIX TpaUuecku Ha YHUCIOBOM TMPSAMONM W Ha KOOPJIWHATHOM
IJTIOCKOCTH;
— MPOBOJIUTH JIOKA3aTEIbHBIE PACCYXKICHUS I OOOCHOBAHUSI UCTUHHOCTH
YTBEPKACHUN.
B nosceonesnotui scuznu u npu uzyuenuu opyaux npeomemos.
— UCIIOJIb30BaTh YHUCJIOBBIE MHOKECTBA HAa KOOPAWMHATHOW MpPSMOW M Ha
KOOPJIMHATHOM TTIOCKOCTH JJIS1 ONUCAHUSI PEAIBbHBIX TPOLIECCOB U SIBIICHUN;
— MPOBOJUTh JOKAa3aTEIbHBIE PACCYXICHHUS B CUTyalUsIX IOBCEIHEBHOM
KU3HH, TIPU PEIICHUH 3a]1a4 U3 JIPYTUX MIPEIMETOB

Yucna u evipasicenusn:
— CBOOO/MHO oOIEpUPOBaTh TMOHSATUSMU: HATYypaTbHOE YHCJIO, MHOXKECTBO
HaTypaJbHBIX YHCEN, IEJ0€ YUCI0, MHOXECTBO IEIbIX 4YHCEl, OOBIKHOBEHHAS
IpoOb, necAaTudHas ApoOb, CMEIIAHHOE YUCII0, PAIIMOHAIIBHOE YUCIIO, MHOKECTBO
pallMOHAIBHBIX  YHWCEJI, HUPPALMOHAIIBHOE  YHUCIO, KOPEHb CTENEHH N,
NEHUCTBUTENBHOE YHCIIO, MHOYKECTBO JIEMCTBUTEIBHBIX YHCEN, T€OMETpUYECKas
MHTEPIPETALIS HATYPAJIbHbIX, LEJbIX, PALIMOHAIBHBIX, JEHCTBUTEIbHBIX YUCET;
— MOHUMATh U OOBSICHATH PAa3HUILy MEXIY MO3UIIMOHHON M HETO3WIIMOHHON
CHUCTEMAaMHU 3aMKUCHU YHUCET,;
— NEePEBOJUTh YKCJIA U3 OJHOM CHUCTEMbl 3alKUCH (CUCTEMbI CUHUCIICHUS) B
APYTY1O;
— JIOKa3bIBaTh U UCMOJb30BaTh MPU3HAKHU JICIUMOCTH CYMMBbI U TTPOU3BEACHUS
IIPY BHITIOJTHEHUY BBIYUCIICHUN U PEUICHUH 3a/aY;
— BBITIOJTHATh OKPYIVICHUE PaIlMOHAIBHBIX M HUPPAIMOHAIBHBIX YHCET C
3aJaHHOM TOYHOCTBIO;
— CpaBHMBATh JEHCTBUTEIBHBIE YHCIIA Pa3HBIMU CIIOCOOAMU;
— yHOPsIZIOUMBATh YKCIIA, 3allMCaHHbIE B BUAEC OOBIKHOBEHHOW U JECATUYHOM
IpoOu, YKcliia, 3alMCaHHbIE C MCIOJIB30BAHHEM apU(PMETUYECKOTO KBaJIPaTHOTO
KOpHSI, KOPHEU CTEreHu OoJbIe 2;

! 31eck u masee: 3HATH ONPENENEHNE OHSTHS, 3HATH ¥ YMETh 0OOCHOBBIBATE CBOMCTBA (PU3HAKHU, ECITM OHH €CTh)
MIOHSTHSI, XapaKTEPU30BaTh CBS3U C IPYTUMH NOHATUSIMH, MPEJCTABIISS OHO TOHATHE KaK 4acTh 1€JI0CTHOTO
KOMIUIEKCa, UCIIOIb30BaTh OHITHE U €T0 CBOMCTBA MPH NMPOBEICHNH PACCYXKICHUH, JOKA3aTEIbCTB, PEIICHUN
3azad.



- Haxoautb HOJ[ u HOK pasHbiMu crocobamMu ¥ HCHOJB30BaTh WX MPH

peleHny 3a1ay;

- BBITIOJIHATD BBIYUCIICHHS M TMPEe0Opa3oBaHUS BBIPAKEHUN, COJAEPKAIINX

JNEHCTBUTENBHBIE YHUCIIA, B TOM YHCIIE KOPHU HATYPaJIbHBIX CTEIICHEN;

- BBIITOJTHATD CTaHJAPTHBIC TOXJCCTBEHHBIE npeoOpa3zoBaHus

TPUTOHOMETPUYECKHUX,  JIOTApU(PMUUYECKUX,  CTENEHHbIX, HPPALMOHAIBHBIX

BBIPAKCHU M.

B noeceownesnoui scusnu u npu uzyuenuu opyaux npeomemos:

- BBIMIOJHATh U OOBSCHATH CpaBHEHUE PE3yJIbTaTOB BBIUMCICHUNA MPH

pElICHNH MPAKTHYECKUX 3aJad, B TOM YHCIE NPHUOIMKEHHBIX BBIYUCICHUH,

UCIIOJIb3Ysl pa3Hble CIIOCOOBI CPaBHEHUIA;

— 3alMChIBAaTh, CPABHUBATh, OKPYIJISITh YHUCIOBBIE IaHHBIE PEAIbHBIX BEJIUYUH

C UCITOJIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUS;

- COCTaBJISITh U OLIEHUBATh Pa3HbIMHU CIIOCOOAMH YHCIIOBBIE BBIPAXKEHUS MPHU

pELIeHUH MPAKTUYECKUX 3a/1a4 U 33]1a4 U3 APYTUX y4eOHBIX PEAMETOB
Ypasenenusa u nepasencmea:

— CBoOomHO  omepupoBaTh  MOHATHSIMHU:  YpaBHEHHE,  HEPaBEHCTBO,

PABHOCWJIbHBIE YPAaBHEHUS U HEPABEHCTBA, YPABHEHUE, SIBISIOIICECS CIICICTBUEM

APYTrorO YpPaBHEHUS, YPABHEHUS, PABHOCHJIBHBIE HA MHOXECTBE, PABHOCUJIbHBIE

npeoOpa3oBaHusl YpaBHEHUM;

— pemaTh pa3Hble BUAbl YPABHEHH W HEPABEHCTB M MX CHUCTEM, B TOM YHCIIE

HEKOTOpble ypaBHeHUss 3-W u 4-ii crTeneHed, JpOOHO-pallMOHANbHBIE W

UPpALMOHAIIbHBIE;

- OBJIAJICTh OCHOBHBIMU THUIIAMH  TIOKA3aTEIbHBIX, JIOTApU(PMHUIECKUX,

UPPALMOHAIBHBIX, CTENEHHBIX YPAaBHEHUN M HEPABEHCTB M CTaHAAPTHBIMU

METOJAaMU UX PEIICHUI U TPUMEHATh UX MPU PELICHUH 3a/ayY;

- IIPUMEHSATHh TEOPEMY be3y K pelieHno ypaBHEHUN;

— IIPUMEHATH TeopeMy Buera Juisi peleHns HEKOTOPhIX YPaBHEHUM CTENEHU

BBIIIIE BTOPOW;

- IIOHUMATh CMBICJI TEOPEM O PAaBHOCWIBHBIX W  HEPABHOCUIIBHBIX

peoOpa30BaHUAX YPABHEHHUHN H YMETh UX JIOKA3bIBATh;

- BJIAJIETh METOAAMU PELICHMS] YPAaBHEHUM, HEPABEHCTB U MX CUCTEM, YMETh

BBIOMpATH METO/1 PEIICHHUSI 1 00OCHOBBIBATH CBOM BBHIOOD;

- UCIIOJIb30BaTh METOJ MHTEPBAJIOB JUIA PELICHUS HEPABEHCTB, B TOM YHUCIE

TpOOHO-PAITMOHAIBHBIX W BKJIIOYAIONIUX B CEOSI HpPAIIMOHAILHBIE BHIPAKEHUS;

- pemarh anreOpanvyeckue YpaBHEHHMs] U HEPaBEHCTBA M MX CHUCTEMBI C

napamMeTpaMu anreOpandeckuM U rpa@uueckuM METOIaMH;

- BJIAJICTh PA3HBIMU METOAAMU JOKA3aTEIbCTBA HEPABEHCTB;

- peniaTh ypaBHEHHUS B LIEJIbIX YUCIIAX;

- u300pakaTb MHOXECTBAa Ha IUIOCKOCTH, 3a/1aBa€Mble ypaBHEHUSIMU,

HEPABECHCTBAMH U UX CUCTEMAMMU;

- CBOOOJIHO HCIOJIB30BATh TOXJAECTBEHHbIE MPEOOpPa30BAHMS MPU PEIICHUH

YPAaBHEHUU U CUCTEM yPaBHEHUU

B noeceownesnoui scusnu u npu uzyuenuu opyaux npeomemos:



— COCTaBJISITh M pellaTh YPaBHEHHs, HEPABEHCTBA, UX CUCTEMbI IPU PELICHUH
3a]a4 Jpyrux yuyeOHbIX NPEAMETOB;
- BBIMOJHATh OLIEHKY MPaBIONOAOOMS pe3yJbTaTOB, IOJYyYaeMbIX MpH
pEIIeHUHU Pa3IMYHBbIX YPaBHEHUN, HEPABEHCTB U UX CUCTEM IpPU PEIICHUU 33134
APYTUX Y4eOHBIX PEIMETOB;
— COCTABJISITh M pEIIaTh YypPaBHEHUS M HEPABEHCTBA C MapaMmMeTpaMH Ipu
pelleHny 3aa4 APYyTux y4eOHbIX IPEIMETOB;
— COCTaBJISITh YPaBHEHHE, HEPABEHCTBO WJIM HMX CHCTEMY, OIMCHIBAIOLINE
pEANbHYIO CUTYAIMI0 WM NPUKIATHYIO 3a7ady, HHTEPIPETUPOBATh MOJyYECHHbIE
pE3yNbTaThI;
— UCII0JIb30BaTh MPOTrPAMMHBIE CPEJCTBA MPHU PEIICHUH OTIEIbHBIX KJIACCOB
YPAaBHEHUI U HEPABEHCTB

Dyukyuu:
— Brnagerp TOHATHSMU: 3aBUCUMOCTHh BENMYWH, (YHKIUSA, apryMeHT U
3HaueHue (PYHKIMHU, 00JacTh ONpEAENICHUs U MHOKECTBO 3HAUEHUU (DYHKIUH,
rpaguk 3aBUCUMOCTH, TrpaduK (QYHKUUU, HYIA (QYHKIUH, OPOMEKYTKU
3HAKOMOCTOSIHCTBA, BO3PACTAHME HAa YHCIOBOM IPOMEXKYTKE, YyObIBaHME Ha
YHUCIOBOM IIPOMEXKYTKE, HauOoJblllee M HAaUMEHblIEe 3HAaueHHWE (PyHKUMU Ha
YHCJIOBOM IPOMEXKYTKE, Mepuoandeckass (GyHKUUs, IEpUoj, YeTHas U HEeyeTHas
(GYHKIMM; YMETh IPUMEHSATh 3TH MOHATHS IPU PELICHUN 33]1a4;
— BJIAJIETh TOHATHEM CTereHHas (QYHKIUS; CTPOUTh €€ TpapuKk U yMETb
NPUMEHSTH CBOMCTBA CTENEHHOW (DYHKIIMU TIPU PEIICHUU 3a/1a4;
— BJa/IeTh MOHATUSAMHU IOKa3aTelbHas (YHKIMS, SKCIIOHEHTa; CTPOUTh HUX
rpadUKi ¥ yMETh MPUMEHATHh CBOICTBA MOKa3aTeIbHOM (PYHKIMH IPU PELICHUU
3ajay;
- BJIAJECTh MOHATHEM Jiorapudmuueckass (QyHKLUMS; CTPOUTh €€ TIpaduk u
YMETb IPUMEHSTh CBOMCTBA JIoTapupMuieckor (GyHKIUU IPU PEILICHUH 33/1a4;
— BJIAJIETh MOHATHSIMH TPUTOHOMETpUYECKHE (YHKIMH; CTPOUTh UX IpaduKu
U yMEThb NPUMEHSITh CBOMCTBA TPUTOHOMETPHUUECKUX (PYHKIMHA TpU PELICHUH
3ajay;
— BJIAJIeTh TIOHATHEM oOpaTHas (QYHKIHUS; TPUMEHSATh 3TO TMOHITHE MPH
pellIeHnN 3aj1ay;
— OPUMEHATh TpPHU pEIIeHWH 3a7ad CBOMCTBAa (PYHKUMHA: YETHOCTD,
NEPUOANYHOCTD, OTPAHUYEHHOCTH;
- IPUMEHSTH IPU PEUICHUU 3a]a4 peoOpa3oBaHus rpadUuKoB GyHKIUN;
— BJIAJIETh TOHSATHSAMH YHCIOBas MOCIEAOBATEIBHOCTh, apupMeTHUECKas |
reOMeTpUYecKas Mporpeccus;
— NPUMEHATH TIPH PEIICHUH 3a/lad CBOWCTBA W MPHU3HAKK apuUPMETHUECKON U
F€OMETPUUECKON MPOTPECCHI.
B nosceonesnou srcuznu u npu uzyuenuu Opy2ux y4eOHulx npeomemos:
— ONpeaeNsITh O rpauKkaM U UCIOJIb30BATH JIJISl PEIICHUS MPUKIIAIHBIX 3a/1a4
CBOMCTBA peabHbIX MPOLECCOB M 3aBUCUMOCTEH (HAHOONbIINE U HAMMEHBIIHE
3HAYCHHs, TPOMEKYTKH BO3pacTaHWs M YOBIBaHHS (YHKIIHMH, TPOMEXKYTKH
3HAKOMOCTOSHCTBA, aCUMIITOThI, TOUKH Mepernda, nepuoa u T.11.);
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- WHTEPIIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM NPAKTHYECKON
CUTYalIUH;.
- ompeneNnsaTh Mo rpadukaM MPOCTEHIINE XapaKTEPUCTUKHU TMEPUOANUECKUX
MPOIIECCOB B OMOJIOTHM, SKOHOMHUKE, MY3bIKE, PAJAHOCBI3M W Jp. (aMIUIUTY[A,
MEepUOA U T.I1.)

Inemenmovt mamemMamuyuecKko2o aHaIu3a:
— Brnaners nonstHueM OeCKOHEYHO yOBIBAIOIIasi TEOMETPUYECKAsl MPOrPEeCcCHst
U YMETh MPUMEHSTh €T0 MPU PEIICHUH 3a/1a4;
— MPUMEHSITH JJIsl pELICHUS 3a]1a4 TEOPUIO TIPEJIEIIOB;
— BJIQJIETh MOHATUSIMU OECKOHEYHO OOJIBIINE U OECKOHEUYHO Majible YHCIIOBBIC
MOCJIEIOBATEILHOCTH U YMETh CPaBHUBATH OCCKOHEYHO OOJbIINE U OECKOHEUHO
MaJible OCJIEeI0BATENIbHOCTH;
— BIAJCTh TOHATHUSMH: TPOW3BOAHAS (YHKIIMM B TOYKE, TMPOU3BOTHAS
byHKIMY;
— BBIYHCIIATH MPOU3BOIHBIC SJICMEHTAPHBIX (QYHKIIUN U UX KOMOWHAIIHH;
— UCCIEI0BaTh PYHKIIMM HA MOHOTOHHOCTD U 3KCTPEMYMBI;
— CTPOUTH TpauKH M TPUMEHATh K pEHICHUIO 3a/Jady, B TOM YHCIE C
napameTpoM;
— BJIAJICTh MOHSATHEM KacaTelbHas K rpaduky (QYHKIIUU U yMETh MPUMEHSTH
€ro Mpu pelieHuu 3a/1ay;
— BJIJIETh MOHATUAMU MepBOOOpa3Hast GyHKIIMS, ONPEICICHHBI UHTETPa;
- npuMeHsaTh TeopeMy HproroHa—JIeliOHMIA U ee ciencTBHs Uil peLIeHUs
3az1ay.
B nosceonesnotul scuznu u npu uzyuenuu Opyeux y4eOHulx npeomemos.
— pemaTh NpUKIaAHbIe 3a7a4d U3 OMOJOTUH, (PU3UKHU, XUMHUH, SIKOHOMHUKU U
JIPYTUX IPEAMETOB, CBSI3aHHbBIE C UCCIIEIOBAHUEM XapaKTEPUCTUK MTIPOIIECCOB;
— MHTEPIPETUPOBATH MOTYUYCHHBIC PE3yJIbTAThI

Cmamucmuka u meopus epoamnocmeit, 102UKa U KOMOUHAMOPUKA:
- OnepupoBaTh OCHOBHBIMHU ONUCATEIbHBIMU XapAKTEPUCTUKAMU YHCIOBOTO
Ha0opa, MOHSITUEM T'e€HEpaJIbHAsl COBOKYITHOCTh U BEIOOPKOI U3 HEE;
— ONEpPUPOBaTh TOHATUSMM: YacTOTa U BEPOSATHOCTH COOBITHS, CymMMa U
IPOU3BEICHUE BEPOATHOCTEH, BBIYUCIIATH BEPOSITHOCTH COOBITMH Ha OCHOBE
MOJICYETa YHCIIa UCXO/I0B;
— BJIAJICTh OCHOBHBIMHU TOHATUSIMU KOMOMHATOPUKHA U YMETh MX MPUMEHSTh
MIPU PEIICHUU 3a/1a4;
— UMETh MIPe/ICTaBlIeHHE 00 OCHOBAX TEOPUHU BEPOATHOCTEH;
- UMETh TPEJICTABIIEHWE O JUCKPETHBIX M HEMPEPBIBHBIX CIIy4YalHBIX
BEJIMYMHAX U PACIpEeICHUsX, O HE3aBUCUMOCTH CITyYailHBIX BEJIMYUUH;
— UMETh TMPEACTABICHHE O MAaTEMaTUYECKOM OXHIAHUM U JIUCIIEPCUU
CIIy4ailHbIX BEJIUYHH;
— UMETh TIPEJICTABJIEHHE O COBMECTHBIX pACHpEeiIeHUsIX CIydalHbIX
BEJINYMH;
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— MOHUMATh CYTh 3aKOHA OOJIBIIIMX YKCEN U BEIOOPOUYHOIO METOJIa U3MEPEHHUS
BEPOSITHOCTEWN;
- UMETh TNPEACTAaBICHUE O HOPMAJIbHOM pAaCIpeleeHun W IpuMepax
HOPMAJILHO PACTIPEICIICHHBIX CITyYaiHBIX BEJIMUNH;
— UMETb MPEJICTABICHUE O KOPPEISALMU CIIy4YalHbIX BETUYUH.
B nosceonesnoti scuznu u npu uzyuenuu opyeux npeomemos.
— BBIYHCIIATH WU OIICHUBATh BEPOSITHOCTH COOBITUH B PEAIbHOM KU3HU;
— BBIOMPATh METOIbI MOJXOSIIETO MPEACTABICHUSI U OOPA0OTKU JAHHBIX
Texcmoevle 3a0auu:
- Pematp pasHble 3a1a4M MOBBILIEHHON TPYAHOCTH;
— aHAJIU3UPOBATH YCIOBHUE 3a/1aud, BHIOMPATH ONTUMAJIbHBIA METOJ PEIICHUS
3a/1a4d, pacCMaTpUBasi pa3InuHbIE METO/IbI;
— CTPOUTH MOJEJIb PEIICHHS 3a/1a4i, IPOBOAUTH JOKA3aTEIbHbIE PACCYKICHHS
MIPY PEIICHUY 3a]1a4H;
— pemaTth 3adaud, TpeOyromue mnepedopa BapUAHTOB, MPOBEPKU YCIOBHUIA,
BbIOOpA ONTUMAIILHOTO PE3yJIbTATa;
— aHAIM3UPOBATh W HHTEPIIPETUPOBATH TMOJYYCHHBIC PEIICHUS B KOHTEKCTE
YCJIOBHSI 3a7]a9d, BEIOMPATH PEIICHUS, HE MPOTUBOPEUAIINE KOHTEKCTY;
— MEePEBOIUTH MPU PEIICHUH 3aJ1adyi UHPOPMAIUIO U3 OJTHON (POpPMBI 3aITUCH B
JPYTYI0, UCTIONB3YS TPU HEOOXOTUMOCTH CXEMBbI, TAOIUIIbI, TPapUKH, TUATPAMMBI.
B nosceonesnoti orcusnu u npu usyueHuu Opyaux npeomemos:
— penaTh NpakTUYECKUE 3a7a4M U 3aJ1a4u U3 IPYTUX MPEIMETOB
TI'eomempus:
— Brnaners reomeTpudecKUMU MOHITUSMHU TIPU PEIICHUM 3a/1a4 U MPOBEJACHUHU
MaTeMaTUYECKUX PaCCyKIACHUM;
— CaMOCTOSITENIbHO (DOPMyIUPOBaATh OMpPEACICHUSI TEOMETPUUYECKUX (QUryp,
BBIJIBUTATh TUIIOTE3bl O HOBBIX CBOMCTBAxX M MpU3HAKAX F€OMETPUYECKUX (HUTYD U
000CHOBBIBaTh WJIM OINPOBEPrarh HX, 0000IIaTh WIM KOHKPETU3UPOBATh
pe3yJbTaThl Ha HOBBIX KJaccax (QUryp, MPOBOJIUTH B HECIOXKHBIX CIIydasx
KJaccuuKaiuo GUryp mo pa3IudHbIM OCHOBAHUSM;
— UCCJIeIOBAaTh  YEPTEeXKM, BKJIOYas KoMOWHanuu (Quryp, U3BIEKaTh,
MHTEpIPETUPOBATh M TpeoOpa3oBbIBaTh HHGOpPMAIIMIO, MPEJACTABICHHYIO Ha
yepTexax;
— peniaTh 3a7a4i T€OMETPUYECKOTO COJICp)KAHUsI, B TOM YUCIIC B CUTYallUsX,
KOT'JIa aJITOPUTM PELICHUS HE CJIEIYET SIBHO U3 YCIIOBUS, BBITIOJIHATh HEOOXOUMBIE
JUISL pELLICHUs] 3a7a4Ml JIOMOJHUTEIbHbBIE MOCTPOEHUS, UCCIEN0BATh BO3MOKHOCTh
MPUMEHEHUS TeopeM U (HOpMyIT I perieHus 3a/1ad;
— yMeTb POPMYIUPOBATh U JOKA3bIBATh FTEOMETPUUECKUE YTBEPIKICHHUS;
— BIIAJICTh MOHATUAMH CTEPEOMETPUU: MPHU3Ma, MapayljIeNIeNuIel, TUpaMuIa,
TeTpa’ap;
— UMETh MPEJICTABICHUSI 00 aKCMOMax CTEPEOMETPHUM U CIIEICTBUSX U3 HUX U
yMETb NMPUMEHSATh UX TP PEIICHUH 3a]1ay;
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— YMETh CTPOUTH CCUYCHUSA MHOI'OTPAHHUKOB C HCIIOJIB30BAHHUCM PA3JIMYHBIX
METOAOB, B TOM 4YHCJIC U ME€TOAA CJIICOOB,

- HMCTb IIPCACTABJICHHC O CKPCIIMBAIOIIHUXCA IIPAMBIX B IIPOCTPAHCTBC H
YMCTb HAXOJUTHh YI'OJI U PACCTOAHUC MCIKAY HUMU,

- IPUMEHATh TEOPEMBI O MAPAUIENBHOCTH TMPSAMBIX M IUIOCKOCTEH B
IMPOCTPAHCTBC IIPpU PCIICHUHU 3a/1a4,

- YMETh TMPUMEHATHh TMapalieIbHOE TMPOCKTUPOBAHHUE JUIS H300paKECHUS
uryp;

- YyMETh NPUMEHATH NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH IpHU
pELICHNH 3a/71a4;

— BJIAACTh IIOHATHAMH OPTOIOHAJIBHOC IIPOCKTHPOBAHUC, HAKIIOHHBIC M HX
MPOCKIMH, YMETh NPUMEHATh TECOPEMY O TPEX IEPICHAUKYIISIpaxX NpU PCIICHUH
3aJ1a4;

- BJIAJCTh NOHATUSAMHU PACCTOSTHUE MEXIY (UTypaMu B IPOCTPAHCTBE, OOIIUI
NEPIECHAUKYIAP ABYX CKPEIIMBAIOMIUXCS IPSIMBIX U YMEThb IPUMEHSATH UX IIPU
peUIeHNH 3a1a4;

— BJIQJICTDb IIOHATUCM YTOJI MCIKOY HpﬂMOfI H IIJIOCKOCTBIO U YMCTb ITPUMCHATD
€ro NpHy pelIeHN! 3a/1aY;

- BJIAJACTh IIOHATUSIMU nByrpaHHmﬁ yroij, yroa McCxay IUIOCKOCTAMU,
MNCPHNCHAUKYJIAPHBIC INIOCKOCTH U YMETh ITPUMCHATD UX IIPU PCHICHWUH 3a/1av,

— BJIQJICTb IIOHATHAMU IIpyU3Ma, MMApAJUICICIIUMIIC W TIPHUMCHATH CBOMCTBa
mapauiCICnuicaa mpu pCCHun 3a1a4;

- BJIAACTH IMOHATHUEM HpHMOYFOHLHBIﬁ MapaJuICIICIIUIICO U IIPUMCHATD €TI0 IIPpU
pellIeHnN 3a1a4;

— BJIQJICTb IIOHATHUAMHK IIMpaMuJa, BHUAbI IIHUpaMWJ, 3JICMCHTLI HpaBHHBHOﬁ
IMUpaMuabl © YMCTb IIPUMCHSATH UX IIPU PCIICHUHA 3a1a4;

= UMETH MPEJICTABICHUE O TEOpEeME DJiepa, IPaBUIbHBIX MHOTOIPaHHUKAX;

— BJIaAACTh ITIOHSATHUCM ILJIOLIAAU HOBerHOCTeﬁ MHOTOI'PAaHHUKOB MW YMCTb
IIPUMEHATH €ro MpU PEIICHUU 3a1a4;

— BIAJICTh MOHATUSAMM TeJa BpaiieHus (IWIMHIpP, KOHYC, map u chepa), ux
CCUCHUA U YMCTb IIPUMCHSATH UX IMPH PCHICHUU 3a/ia4,

— BJIaJICTb IMOHATHAMU KaCaTCJIbHLIC IMPAMBIC MW IINIOCKOCTH HW YMCTb
IMPUMCHATH U3 IIPHU PCIICHUU 3a1a4,

- HMCTb IIPCACTABJIICHHA O BIIMCAHHBIX MW OIIMCAHHBIX C(bean n YMCTb
NPUMEHATH UX IIPpHU PEIICHUM 3a1a4,

- BJIAJACTh ITOHATHUAMUAU 06’I>CM, 00BEMBI MHOT'OI'PaHHUKOB, TCJI BpPAIICHUA U
IMPUMCHATH UX IIPpU PCHICHUHU 3a/1a4;

- UMETh IIPEACTABICHUE O Pa3BEPTKE INUIMHAPA W KOHyca, IUJIOIIAIN
MIOBEPXHOCTHU NWJINHAPA U KOHYCa, YMETh IPUMEHSATD UX IIPU PELICHUH 3a1a4;

- HMCTb IIPCACTABJICHUC O IIJIOHIaIH c<1)ep1>1 U YMCTb IPUMCHATH €TI0 IIpU
pELICHNH 3a/7a4;

— YMCETHh pCHIATh 3aAa491 Ha KOM6I/IHaHI/II/I MHOI'OI'PaHHHUKOB M TCJI BpalllICHUA,
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— UMETh TIPEJICTABIICHNE O MOJ00MY B IPOCTPAHCTBE M YMETh PEIIaTh 3a/1auu
Ha OTHOIIIEHNE 00BEMOB U TUIOIIAJICH MTOBEPXHOCTEH MOAO0HBIX (pUTYp.
B nosceonesnoil ocuznu u npu uzyuyeHuu Opyeux npeomemos:
— COCTAaBJISITh C  HCIOJB30BAHHEM CBOMCTB T€OMETPUYECKUX  (UTYDP
MaTeMaTUYECKUE MOJICNH JIJISl PEIICHUS 3a/1ad MPAKTUISCKOTO XapaKTepa U 3aj1a4d
13 CMEXXHBIX AUCIUIUIMH, HCCIICOBATh MOYYCHHBIC MOJIEH M HHTEPIIPETUPOBATH
pe3ynbTaT

Bexmopul u koopounamst 6 npocmpancmee:
— BrageTs MOHATHUSAMU BEKTOPBI K UX KOOPIUHATHI,
- YMETH BBITIONHATH ONIEPAINH HAJl BEKTOPAMHU;
— WCIIOJIB30BaTh CKAJSIPHOE MPOM3BEICHNE BEKTOPOB IIPH PEIICHUY 3a]1a4;
— MPUMEHSTh YPaBHEHUE TJIOCKOCTH, (POPMYITY PACCTOSIHUS MEXKIY TOYKAMH,
ypaBHeHUE Chepshl IPU PEIICHNUN 3a/1a4;
— MPUMEHSTh BEKTOPBI M METOJ KOOPJAWHAT B NPOCTPAHCTBE NMPU PEUICHUU
3ama4y

Hcemopua mamemamuku:
- VimeTs mpeacTaBieHUE O BKJIAAE BBLIAIOIIMXCS MaTEMaTHKOB B pPa3BUTHE
HAyKU;
— MIOHUMATh POJIh MAaTEMaTUKU B pa3BUTUHU Poccun

Memoovt mamemamuku:
— Hcnomp30BaTh ~ OCHOBHBIE ~ METOIBI  JIOKA3aTelIbCTBA,  MPOBOIMTH
JI0Ka3aTeIIbCTBO M BBITTOJIHATH OIMPOBEPIKEHUE;
— IPUMEHSATh OCHOBHBIC METOIBI PEIICHUST MATEeMaTHIECKUX 3a]1a4;
— Ha OCHOBE MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MPHUPOJEC XapaKTEePH30BATh
KpPacoTy M COBEPIIICHCTBO OKPY’KAOIIEr0 MUPa U IPOU3BEICHNI UCKYCCTBA,
— NPUMEHATh ~ TPOCTEHIIME TPOTPaAaMMHBIE CpPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAITMOHHBIE CHCTEMBI PY PEIIEHUN MaTEeMaTHICCKUX 3a/1a4;
— MI0JIb30BaThCS TPUKIIATHBIMA TIPOrpaMMaMd M MPOTrpaMMaMH CHUMBOJIBHBIX
BBIUMCIICHHUH JUTSI HCCIICIOBAHUS MAaTEMaTHUECKUX O0OBEKTOB

BbINYyCKHUK MOJYYHT BO3MOKHOCTH HAYUHUTHCS:

Inemenmul meopuu MHOMHCECME U MAMEMAMUYUECKOU JIOZUKU:
— onepuposamv NOHAMUEM ONpeOeNeHUs, OCHOBHbIMU BUOAMU ONpedeseHUl,
OCHOBHBIMU BUOAMU TNEOPEM,
— HOHUMAMb CYMb KOCBEHHO20 OOKA3AMENbCEA,
— onepuposamv NOHAMUAMU CHEMHO20 U HECUEMHO20 MHONCECMBA,
— NPUMEHAMb ~ Memoo  Mamemamudeckou UHOYKyuu Ol NPoB8eOeHUs.
paccyszcoeHuti u 00Ka3amenbCmes u npu peuenuu 3a0ay.
B nosceonesnoil scuznu u npu uyueHuu Opyeux npeomemos:
- UCNOIL3068AMb  MEOPEMUKO-MHONCECBEHHBIU A3bIK U A3bIK JIO2UKU  OJis
ONUCAHUSL PEATbHbIX NPOYECCO8 U ABNEHUL, NPU PeuleHUul 3a0ad Opyaux y4eOHbIX
npeomemos

Yucna u eviparcenusn:
— C80000HO ONepupPoOBaAMb YUCIOBLIMU MHONCECMEAMU NPU PEULeHUU 3a0aY,
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— NOHUMAMb NPUYUHBL U OCHOBHbLE UOeU PACUIUPEHUS YUCTOBBIX MHONCECME,
— 61a0emb  OCHOBHBIMU NOHAMUSAMU Meopulu OeIUMOCMU NPU  PeuteHuu
CMAaHOAPMHbIX 3004y

— umMems 6A308ble NPEOCMABIECHUSL O MHONCECMBE KOMNIEKCHbIX YUCEL,

- c60000HO BbINOJIHAMb ModtcoecmeeHHble npeobpazosanus
MPUSOHOMEMPUHECKUX, T02APUDMULECKUX, CMENEHHBIX GbIPANCEHULL,

- enademu hopmynou bunoma Horomona;

— NPUMEHSIMb NpU PeleHuu 3a0a4 meopemy O JIUHEUHOM NpeoCmasieHuu

- npumeHams npu peuwtenuu 3aoay Kumaiickyro meopemy 06 ocmamkax;
- npumensmos npu peuteruu 3aoay Manyio meopemy @epma,
— YMemb 8bINOHAMb 3ANUCL YUCIA 8 NOZUYUOHHOU CUCEME CYUCTIeHUs,
— NPUMEHSMb NPU PeueHuu 3a0ay meopemuKo-yuciogvle QYHKYUU: Yucio u
cymma oenumeneti, pyukyuio Jinepa;
— NPUMEHAMb NPU peulenuy 3a0ay yenHvle Opoou;
= NPUMEHAMb NpU  peueHuu 3a0a4y MHO20UIeHbl C OelCMBUMEeNIbHbIMU U
yenvimu Kodppuyuenmamu;
— enademsv NOHAMUAMU NPUBOOUMDBIL U  HENPUBOOUMDBLIL MHO2OYNEH U
NPUMEHAMb UX NPU peuleHUU 3a0a4;
— npumenams npu peutenuu 3a0ay OcHOBHYIO meopemy aneedpul,
— NPUMEHMb Npu  peuieHuu 3a0ay npocmetiiue QYHKYuu KOMNIEKCHOU
nepemMeHHOU KaKk ceomempuyecKue npeoopazosanis
Ypaeuenusa u nepasencmea:
- 8000010 onpeodenams mun u blOUPaAmMsb Mmoo peuleHusi NOKa3amenbHblX U
J102aAPUPMUYECKUX VPABHEHUU U HEPAGEHCMS, UPPAYUOHANbHLIX VPAGHEHUL U
HepPageHcma, MpUuoOHOMEeMpPULeCKUx YyPasHeHull U HepageHcma, Ux CUCeEM,
— Cc80000HO peulams cucmemyl TUHEUHBIX YPAGHEHUL,
—  peuwiams OCHOBHble MUNbl YPAGHEeHUll U HEPABEHCME C NAPAMEMPAMU,
- npumeHnams npu pewteHuu 3aoay Hepasencmea Kowu — bByHaxosckoeo,
bepuynnu,
— umMemyv npedcmasieHue 0 HepageHCmMBEax Mexcoy CpeOHUMU CMeneHHbIMU
Dyukuyuu:
- enademv NOHAMUEM ACUMAMOMbL U YMemb €20 NPUMEHAMb NpU peuleHuu
3a0au;
- APUMEHAMb  Memoobl — peuleHus  npocmeuwux  ouggpepeHyuanrbHulx
VPasHeHull nepeo2o U 8Mopo2o NopsoKo8
dnemenmul MamemamuyecKkozo aHanu3a:
— Cc80000HO  GlA0eMb  CMAHOAPMHLIM — ANNAPAMOM — MAMEMAMU4ecKo20
aHanu3a ojisl BbIYUCIEHUS. NPOUZBOOHBIX (DYHKYULU OOHOU NepeMeHHOU,
— CB80000HO  NPUMEHAMb — annapam  MamemMamuiecko2o  auaiuza O
UCCIe008aHUsL PYHKYULL U NOCMPOEHUS 2PAdUKO8, 8 MOM YUCIe UCCIe008AHUsL HA
BbINYKIIOCMb,
— onepuposams NOHAMuUeM nepeooopasHoll YYHKYuU 015 peueHuss 3a0ay,
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— 081a0emsv OCHOBHbIMU c8edeHusmu 00 unmezpane Hviomona—Jletbnuya u
€20 npocmeuuux NPUMEHEeHUsIX,
— onepuposamv 8 CMAHOAPMHBIX CUMYAYUSIX NPOU3BOOHBIMU  BbICUIUX
Nops0KO8;
—  YMemb npuMeHsAmsb Npu peueHuu 3a0ay C8OUCMEA HENPePbIGHbIX PYHKYUU,
—  YMemb npuMeHsamsb Npu peuleHuu 3a0ay meopemvl Betiepwumpacca,
—  yMemb BbINOIHAMb NPUOIUNCEHHbIE BbIYUCTEHUs. (MemoObl peuleHus
VPAHeHUl, 8bIYUCTEHUS ONPedeleHH020 UHMe2pana);
—  YMemb NPUMEHAMb NPULOIHCEHUE NPOU3BOOHO U ONPEOETIeHHO20 UHMe2pald
K peueHuro 3a0ay ecmecmeo3sHanus,
— e1adems NOHAMUAMU 8MOPAsL NPOU3BOOHAsL, BLINYKIOCMb 2pagura GyHKyuu
U ymems uccied08ams OYHKYUIo Ha 8bINYKIOCHb

Cmamucmuka u meopus 6epoamnocmeit, 102UKa U KOMOUHAMOPUKA:
- umMems npeocmasienue 0 YeHMpaibHOU npeoerbHoU meopeme,
- umemsv npeocmasienue 0 6blOOPOYHOM KOIDDuyuenme Koppeniyuu u
JIUHEUHOU pecpeccuul;
- umems npeocmasieHue O CMAmuCmMudeckux 2unomesax u nposepke
CMAMUCMUYecKolt — cunomesvl, O CMAMUCMUKe Kpumepus U ee YpPOBHe
3HauuUMocCmu,
— umemv npeocmasieHue O C6A3U OMNUPUYECKUX U  MeopemuyecKux
pacnpeoeneHutl,
- umems npeocmasienue 0 KOOUPOBAHUU, OBOUYHOU 3ANUCU, OBOUUHOM
oepege;
— 61a0emb OCHOBHLIMU NOHAMUAMU meopuu epagos (epag, eepuiuna, pedbpo,
cmeneHb 8epuiliHbl, Nyms 8 epage) u ymems npuMeHamy Ux npu peueHuu 3a0a4,
— umems npeocmasieHue 0 0epesvbsix U yMemvb NPUMeHSAMb NpU peuleHuu
3a0au;
— 61a0emv NOHAMUEM CBA3ZHOCMb U YMemb NPUMEHAMb KOMNOHEHMbl
CBA3HOCMU NPU peuleHuU 3a0ay,
— yMemb 0Cyujecmeisams nymu no peopam, 06xoovl pebep u eepuiun epagha;
— umems npeocmasierue 06 dUNEPOBOM U 2AMUNLINOHOBOM NYMU, UMEMb
npeocmaeiieHue 0 mpyoHoCmu 3a0a4u HaxX0HCOeHUs 2AMUTIbIMOHO8A NYMU,
— 61a0ems NOHAMUAMU KOHEUHble U CUemHble MHONCeCmed U YMemb Ux
NPUMEHSIMb NPU peueHul 3a0a4,
—  YMemb npuMeHsams Memoo MAmemMamuyeckou UHOYKYUU,
—  yMemb npumeHsams npunyun /[upuxie npu peuienuu 3a0ay

TI'eomempus:
- Hmems npedcmasnenue o6 akcuomamuyeckom memooe,
— enadems NOHAMUEM 2eoMempuyecKue mecma mouex 8 Npocmpancmee u
yMemb NPUMEHAMb UX OJisl peulerus 3a0ay;
- yMemb NPUMEHAMb O peuleHuss 3a0a4 C80UCMEa NJIOCKUX U O8Y2PAHHBIX
Venos, mpexzpaHHo2o y2ia, meopemvl KOCUHYCO8 U CUHYCO8 Ol MpexecpaHHO20
yena;
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— enademsv NOHAMUEM NEPREeHOUKYISAPHOe cedeHue NpusMvl U yMemb
NPUMEHAMb €20 NPU peleHul 3a0auy,
— umMemsv npedcmasieHue 0 08OUCMEEHHOCIU NPABUTbHBIX MHO202PAHHUKOS,
- 61a0ems NOHAMUAMU YEHMPATIbHOe U NApaLlesibHOe HPOeKmUposaHue u
NPUMEHAMb UX NPU NOCMPOEHUU CeYeHULl MHO202PAHHUKOB MemOOOM NPOEKYULL,
— uUMemsv npedCmasieHue 0 paseepmke MHO20SPAHHUKA U Kpamyauuiem nymu
Ha NOBEPXHOCMU MHO202PAHHUKA,
— umemyv npedcmasieHue 0 KOHU4EeCKUX CeyeHusx,
— umems npeocmasgienue 0 Kacaowuxcs cgepax u KOMOUHayuu mei
8paeHUs U YMemb NPUMEHAMb UX NPU pelleHul 3a0ay,
- NpUMEHAMb NpU peuieHuu 3a0ay @opmyny paccmosHus Om mMouKu 00
NIOCKOCIU;
— enadems pasHblMU CHOCOOAMU 3A0AHUS NPAMOU YPAGHEHUAMU U YMEemb
NPUMEHAMb NPU peuleHuU 3a0ay;
— APUMEHAMb NPU peueHuu 3a0ay U 00KA3ameibCmee meopem 6eKMmOpHbILL
Memoo U Memoo KOOpOUHam,
— umems npedcmasieHue 06 axkcuomax o0o0vema, NpUMeHAmMb GOopMYbl
00vbeM08 NPAMOY20/IbHO20 NApAlieenuneod, NPumMvl U NUpamuosbl, mempa’aopa
npu peulenuy 3a0ay,
— NPUMEHSAMb MeopeMbl 00 OMHOULEHUAX 00beMO8 NPU peuleHUU 3a0al,
— NpUMEHAmMb UHmMe2panl Oisl GbIYUCIEHUS 00beMO8 U NoepxXHocmel mell
8paweHUs1, BbIYUCTEHUS NIOWAOU ChepuyecKo2o nosaca u 00vema waposozo Closl,
— umemv npeocmasgienue O OBUNCEHUSAX 8 NPOCMPAHCMEe: NaAPALlebHOM
nepeHoce, CUMMEMPUU OMHOCUMENbHO HNIOCKOCMU, YEHMPANIbHOU CUMMEMPULU,
no8opome OMHOCUMENbHO NPAMOU, BUHMOBOU CUMMEMPUU, YMemsb NPUMEHAMb UX
npu peuleHuu 3a0ay,
— umemsv npedcmasierue o niowaou Opmo2OHAILHOU NPOEKYUL,
— umMemv npeocmasiienue 0 mpexepaHHoM U MHO202PAHHOM Yeie U NPUMEHAMb
CBOLICMBA NIOCKUX Y2108 MHO20SPAHHO20 Y2id NPU peuleHuU 3a0ad,
— umMemv npeocmasienus 0 npeoopazo8arHuu NOOOOUs, cOMOMemuy U ymems
NPUMEHAMb UX NPU peuleHuU 3a0a4;
— yMemb peuams 3a0asu Ha NA0OCKOCIU MEMOOaMU CMepeoMempulL;
— yMemb NPUMeHAmMb YoOpMyibl 00beM0o8 Npu peueHuU 3a0ay

Bexmoput u koopounamut 6 npocmpancmaee:
— HaxoOoumsv  00veM  napauiieienuneda U - mempa’opd,  3A0AHHbLIX
KOOPOUHAMAMU CBOUX BEPUIUH,
— 3a0asams NPAMYIO 8 NPOCMPAHCEE;
— HAXo0ums paccmosinue om mouku 00 NIOCKOCMU 8 cucmeme KoopoOuHam,
— HAxXo0ums paccmosuue medxcoy CKpeuwusaromuMucs npamviMu, 3a0aHHbIMU
8 cucmeme KOOpOuUHam

Memoovt mamemamuxu:
= NPUMEHAMb  MameMamuyeckue 3HAHUSL K UCCIEeO08AHUIO OKDYIHCAIOUe20
mupa (modenuposarue uzuyecKux npoyeccos, 3a0aul IKOHOMUKU)
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1.4. Kosin4yecTBO 4aCOB HA 0CBOEHHE MPOrPaAMMBI IIpeIMeTAa:

MaKCUMaJIbHOW y4eOHOM Harpy3ku oOyudaromerocst 435 4yacoB, B TOM YHUCIIE:
00s13aTeNbHON ayJUTOPHOU yueOHOUM Harpy3ku oOyuaronierocs 288 4acos;
KOHCYJIbTAIIMI ¥ CaMOCTOSITEIbHOM paboThl oOyyatoiierocsi 147 yacos.
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2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITPEJIMETA

2.1. O6bem yueOHOro mpeaMeTa u BUAbI y4eOHOIl padoThl

Bup yueOHoM padoThI

Oovem uacos

MaxkcuMasibHasi yueOHasi HArpy3Ka (Bcero) 435
Oo0s13aTesibHAs Ay IMTOPHAS YueOHasi Harpy3Ka (Bcero) 288
B TOM YHCIJIE:

IIPAKTUYECKUE 3aHATHUS 94
CamocrosiTesibHast padoTa o0y4yarouerocs (Bcero) 147
B TOM YMCJI€ KOHCYJIbTAllUU 12

Busl BHEAyAMTOPHON CaMOCTOATEIBHOM paOOThI:
1. IMoaroroBka cooOuieHuM, pegeparos, JOKIAI0B;
2. IloaroToBka Mpe3eHTAIIN;
3. Usroromnenue madia0HOB rpa@uKoB QyHKIIHMI, MOETCH
MHOTOTPaHHUKA, TEJ BpallCHUs;
4. Pemenue 3a1a4, IpUMEPOB, YPABHEHUM, HEPABEHCTB;
. Brimonnenune npeoOpa3oBaHUil BEIPaKEHUI;
6. CocraBlieHHE TaOIHIIBI-CIPABOYHUKA C rpaduyecKoi
VMHTEPIPETALNEH ONPEAECICHUN U TEOPEM

W

nocne 1,2 cemecmpos, u IK3amena nocie 3 cemecmpa

Ilpomercymounaa ammecmauus 6 popme oupghepenyuposannozo 3auema
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2.2. TemaTu4ecKuil IVIaH U CcoAep:KaHMe y4eOHOro npeamMera MaremaTuka

HaumenoBanue
pAa3/1esioB U TeM

Conepmaﬂne y‘l66HOF0 marTepuaJia, ﬂaﬁopaTopﬂme H NMPAKTHYECKHE pa60T1>1, CaMOCTOATEJIbHAA pa60Ta 06yqaloumxcn

OobeM
4acoB

Yposenn
OCBOEHHS

1

2

4

1 kype, 1 cemecTp

BBenenue

Conep:xanue yue0HOro MaTepuasa

1 |BBenenue.

IIpenmer, nienu u 3a1a9u npenMeTa. 3HAYCHUE MATEMAaTUKHU B MPO(HECCHOHATBHON NEATSIFHOCTH U MPH OCBOCHHUH
po¢eCCHOHATBHOI 00pa30BaTEIEHON MPOTpaMMBL. MaTeMaTHKa B HayKe, TEXHUKE, SKOHOMUKE, HHPOPMAITHOHHBIX
TEXHOJIOTUSIX U MIPAKTHUUECKOH JAeITeTbHOCTU. Mamemamura Kax 4acms MUpoBou Kyibmypbl, MECHO MAMEMATNUKY 6
cospemernnol yusuruzayuy 1lenu v 3anaun u3ydeHus B YIPSKICHHUIX HAYATBLHOTO H CPEIHETO MPOQECCHOHATBHOTO
obpa3oBaHus. 3HAaUCHHE MAaTEMAaTHUECKON HAYKH JUIsl PEIICHHUS 3a1a4, BOZHUKAIOIINX B TEOPUH U TIPAKTHUKE; IHUPOTY U
OFpaHquHHOCTL HpI/IMeHeHI/IH MATCMATUYCCKUX METOI0B K aHanmy U UCCIICOJOBAHUTIO HpOHeCCOB nu HBHCHI/Iﬁ B anpozle nu
o0IIecTBe; 3HaUCHNE MPAKTUKU H BOIIPOCOB, BO3HUKAIOIINX B CAMON MaTeMaTuke, s GOpMUPOBaHUS U PA3BUTHS
MaTeMaTHIECKON HAYKH

CamocrosiTeIbHAs paﬁora oﬁyqammnxcﬂ: I10ArOTOBKa COO6H1€HI/I$[ Ha TCMY: «MareMaruka u HpO(l)eCCI/IH KOMMCpPCAHTa» .

Pa3pnen 1.
PasBurHne noHsATHH O
qucJe.

Tema 1.1.
Heanie u
pPauMoHaJ/IbHbIE
RV (W

Conep:xanue yue0HOro MaTepuaa

2 | YncnoBbie U OyKBeHHbIE BHIPAKEHUS
Ilenbie uncia, nenumoctsb nenbix uncesl. CPABHEHUS. Pemenue 3aia4 ¢ 11e71049MCI€HHBIMA HEU3BECTHBIMMU.

IMPaKTUYCCKUX 3aJlad 1 BHYTPCHHUX 3a/lad MaTCMAaTUKHU.

I/IHGI/I paclIupCHUsT YHCIOBBIX MHOKECTB KakK criocoba MOCTPOCHHUA HOBOI'0 MATCMATHYCCKOI'O amrapara g PpeliCHUA

3 I_le.m)le U pallHOHAJbHbIC YHC/IA.
Brimonnenne apI/I(l)MCTI/ILICCKI/IX JEHCTBHI HAJ IIEIIBIMA 1 panmMoHaJIbHBIMHA YU CJIaMH, UCTIOJIB3YS YCTHBIC U ITMCbMEHHBIC

3HameHartemo. Jlecaruunsie qpoou. [IponenTsl. OOpaiieHie 0OIKHOBEHHON IpoOU B OECKOHEUHYIO AECATUYHYIO
TIEPHOANIECKYIO IPOOb.

npuemsl. [IpusHakn nenmumoctu. /lenenne ¢ ocratkom. IlpaBunbHbIE 1 HenpaBuIbHBIE ApoOH. [IpuBenenne apobeit k oomemMy

4 | HeiicTBUTENbHBIE YHCIA U JelCTBUS ¢ HUMU
Yucnosas npsimast. JleficTBUTENBHBIC YKCIa. BhimomHeHne apuMETUICCKUX ICHCTBHIA HaJl ICHCTBUTEIBHBIMU YHACTIAMHU.
ParnmonansHbIe ¥ HpparpioHabHbIe uncna. [Iporentsl. [Iponopuun. CpegHre BeTHYNHBL

5 | IlpuGankeHHbIe BHIYUCIEHUS.
Tpubnusicénnoe 3nauerue 8eUUUHbL U NOSPEUWHOCTIU NPUOTUNCEHUIL.

HeﬁCTBHH Ha{ HpI/I6J'II/I)KeHHI)IMI/I 3HAYCHHUSIMH 4ncell. BeimonaHeHnne CpaBHeHI/Iﬁ YHCJIOBBIX BI)Ipa)KeHI/Iﬁ

HaXO)K,I[CHI/IC HpI/I6J'II/I)KeHHOFO 3HA4YCHU BEJINYUH U IIOTPECITHOCTH BBIYUCJICHUI: aOCONIOTHON U OTHOCUTEILHOM IIOTPEITHOCTH.

Tema 1.2
KoMmiekcHbIe YHcIa

Coaep:xanue yueOHOro MaTepuajia

6 | KommekcHble uncia.
[TonsaTHE KOMIUIEKCHOTO Yncia. Anredpandeckas popma 3armiucu KOMIUIEKCHOTO uncia ['eomerpuyeckas HHTepOpeTanus
KOMIUTIEKCHBIX uHcel. JleficTBUTeIbHAs M MHUMAsI 4acTh, MOYJIb M apTyMEHT KOMIUIEKCHOTO unciia. PaBHble,
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IIPOTHUBOITOJIOKHBIEC KOMIIJICKCHBIC ypcia. KoMmiekcHo COIPSAXKCHHBIC YK CJIa. HOCTpOGHI/Ie I/I306pa)KeHI/I$I KOMIIJICKCHOT'O 4YHcJia.

7 | JedcTBUA HAJ KOMILJIEKCHBIMH YHCJIAMH. 2
Apundmernueckne 1eicTBISI Ha/l KOMIUIEKCHBIMH YHCIIaMH B alreOpandeckoit popme..
CroxeHne, BEIYMTAaHHE, YMHOXKCHUE, JICJICHHE IByX KOMIUICKCHBIX YHCEI, 3aIaHHbIX B aireOpandeckoii popme. Anroputm
BBIYHCIICHHS CYMMBI, IPOU3BE/ICHHS IBYX KOMIICKCHBIX YHCEIL.
8 | TpuroHomerpuyeckas ¢gopma 3alIHCH KOMILUIEKCHOTO YHCJIa 2
Komnaexcuvie uucaa, 3a0anmvie 6 mpueonomempuieckou popme. Apugpmemuueckue deticmeis Ha0 KOMNIEKCHbIMY YACIAMU B
pa3HbIx popmax 3amucu. CroxeHHe, BBIYUTAHUE, YMHOKEHHE JIBYX KOMITIEKCHBIX YHCE, 33/IaHHBIX B TPUTOHOMETPHUIECKOM
d)opMe. Brmonaenne IMPAKTUICCKUX PACUYCTOB . YMHO)KCHI/IQ, ACIICHUC NBYX KOMINICKCHBIX YHCEJI, 3aIaHHBIX B
tpuronomerpudeckoit popme. BO3BEJEHUE B HATYPAJIbHYIO CTEIIEHD (POPMVYJIA MYABPA). OCHOBHA
TEOPEMA AJII'EGPHI
KoncyabTanuu u caMocTosiTeIbHast padoTa 00y4Yaromuxcs: 3
Pemienue 3aau: BhIOJIHEHNE apr(pMETHYECKUX JCHCTBUI HaJl YMCIaMU, HAXOXKICHUE MIPUOIMKSHHBIX 3HAYSHU I BENNYMH U
MOTPENIHOCTH BBIUUCIICHHUH (a0CONTIOTHASI M OTHOCHTEIIbHAS); CPABHEHUE YHCIIOBBIX BBIpaKEHHH. J{eficTBUTENbHBIE YHCa 1
JIEUCTBUS C HUMU.
[oxroroBka fokiana Ha Temy (110 BEIOOpPY):
«Cucremsl cuucnenus B peBHei Pycu Eppore.
«HemnpepsiBHBIE 1pOOH».
Pa3znen 2
Auiredpa
Tema 2.1 Coaep:xanue yueOHOro MaTepuasa
Kophu, crenenn 9 MHoro4/1eHbl OT OHOI NTepeMeHHOM. 2
JlennMocTh MHOTOWIEHOB. /leTieHe MHOTOWIEHOB C OCTaTKOM. PariioHanbpHbIe KOPHU MHOTOYJIEHOB C LIEJIBIMU
ko3¢ ¢unmenramu. Cxema ['opHepa.
10 | Teopema Besy. 2
Uucno KopHE MHOrOwIeHa. MHOTOWIEHB! OT IByX NIEpEMEHHBIX. DOPMYJIbl COKPAILIEHHOIO YMHOKEHUS JJIs CTApLINX
cTeneHeil. MHOrousieHbl OT HECKOJIBKUX NEePEMEHHBIX, CHMMETPUUECKHE MHOTOWIEHBI.
11 | IpakTunyeckoe 3ansaTue. [IpeodpazoBanne anredpanyecKux BbIPaKeHHUIl. 3
ToxnecTBeHHBIE TPEOOPA30BAHUSI MHOTOWIEHOB U APOOHO-PAIMOHATIBHBIX BRIpaXeHUH. DopMyIia COKpaIeHHOTO
ymHOeHus1. [IpeoOpa3oBanus anreOpandecKix BhIPRKCHHH.
12 | IlpakTu4yeckoe 3ansaTne. [IpeobpazoBanue panoHaJbLHBIX BBIPAKEHUH. 3
ToxnecTBeHHBIE TPe00Pa30BaHMsI MHOTOWIECHOB M IPOOHO-PAIIMOHAIBHBIX BeIpaxkeHHi. [IpeoOpa3zoBaHus palioHaNbHBIX,
aredpanyeckux BeIpaKeHHH. BrllosHeHne peoOpa3oBaHui BhIPKEHHUN, TPUMEHsIsE OPMYJIbL.
13 | IlpakTuyeckoe 3ansitue. KopHu u creneHu 3
Kopuu u crenenn. Kopens crenenn n > 1 u ero coiictBa. ApudmMeTndeckuil KBaapaTHblii KOpEeHb U €ro cBoWcTBa. JlelicTBus ¢
pagukanaMu. CTeneHb ¢ HaTypalbHbIM 1okaszareneM. CBoiicTBa crenenell. HaxoxieHne 3Ha4eHNUs] KOPHS M CTENCHU
14 | KopHu HaTypaJbHOii cTeneHu U3 ynciaa. CBoiicTBa KOpHeH. 2
KopHu HaTypaiibHOI CTENEeHN U3 YHCIIa M MX CBOWCTBA ApU(pMETHUECKHI KBaIpaTHBIA KOPEeHb n-0i crenenn. CBoiicTBa
KOpHEll HaTypaJbHOM CTEHEHH.
15 | IpakTnyeckoe 3aHATHe. KOpHU HATypaJbHOI cTeneHn 3
V3BneueHne yucen u3-moj KOpHS.
16 | IlpakTuyeckoe 3ansaTue. [IpeodpazoBanue MppanuoHAJbHBIX BIPAKEHUI. 3

21




[TpeoOpa3oBaHus HPPALMOHANBHBIX, BbIpaKeHHH. BhinosiHeHue npeoOdpa3oBaHuii BbIpaKEHHUH, TPUMEHSsIst pOpMYJIbI.

17 | CTeneHu ¢ pauHOHAJIBLHBIM IOKA3aTeIeM. 2 2
CrerneHb ¢ pallMOHATLHBIM ITOKa3aTeIeM B €€ CBOMCTBA.
18 | CreneHu ¢ panMOHATBHBIMHA MOKA3ATEISIMH. 2 2
Bo3BeneHue ncen B CTENEHb.
19 | IIpakTHyeckoe 3anATHe. [Ipeodpa3oBaHue cTeNEHHBIX BhIPAsKEHMUIA. 2 3
[Tpeobpa3oBaHue CTENEHHBIX BhIpaKeHH. BhlnosiHeHne npeoOdpa3oBaHuii BRIpAKEHHUH, TPUMEHSsIst pOpMYIIbL.
20 | CreneHu ¢ AeiiCTBUTEIbHBIMH MMOKA3ATEJIAMM. 2 2
[TonsiTne o cTenenu ¢ AeHCTBUTENBHBIM NToKa3aTeneM. CTeneHb ¢ nppalnuoHaIbHBIM ToKa3areneM. CBOWCTBa CTENEHN ¢
JICWCTBUTEIILHBIM TIOKA3aTENIEM.
21 | Iloka3aTeJbHbIe BhIPAXKCHUS 2 2
BeinosiHeHHe 33/1aHHH 110 TPeoOpa30BaHMI0 BBIPKEHHH, IPUMeHsst ()OPMYJIbI, CBSI3aHHBIE CO CBOWCTBaMHU CTeleHel
22 | Tloka3zaTeqbHast pyHKIMSL. 2 2
ITokazarenpHas QyHKIHI (OKCITIOHEHTA), €€ CBOMCTBA M rpaduK.
23 | IpakTnyeckoe 3aHATHE. Pa3BuTHE MOHATHA O YK CIIe. 2 3
BrinosHenye npeobpa3oBaHuii BEIpaKeHUH, MPUMEHSsIsT popMyIIbL.
KoncyabTanum u camocTosiTeIbHAast padoTa 00y4aloLINXCs: BEITIOJIHEHHE TPeoOpa3oBaHuil BRIPaXKEHUH, C TPUMEHEHHEM 15 3
(dbopmya npeoOpazoBaHusi AredpanyeckuX, palvoOHAIbHBIX, HPPALMOHAIBHBIX, CTEIICHHBIX, [I0KA3aTeIbHbIX BBIPAKEHHH.
Tema 2.2 Conep:xanue yueOHOro MaTepuasa
Jlorapugmsi. 24 | Jlorapudm 2 2
Jlorapudm uncna. O3HaKOMIICHHE C MIOHATHEM JIorapudM gucia. OCHOBHOE JorapuMUIeckoe TOXIeCcTBO. Jlorapupmser 1 nx
CBOWCTBA.
25 | CpoiicTBa JorapugMos. 2 2
O3HakoOMIIEHHE C TIpaBUIaMH AEHCTBUil ¢ orapudmamu. Jlorapum npousBeieHuUs, YaCTHOTO, CTENIEHH; TIEPEX0/1 K HOBOMY
ocHoBaHmo. [IpaBuia nepexosa K HOBOMY OCHOBaHHIO. JleCATHUHBIC U HATYpaIbHBIE JIOrapu(MBbl.
26 | IpakTunyeckoe 3aATHE. ecAiTHYHBIE H HATYPAJIbHbIE JIOTAPUPMBI. 2 3
JlecATHYHBIN 1 HATYpaJBHBIN JToTapru(MBI, YUCIIO €.
Pemenue 3anau.
27 | Ilpeodpa3oBaHue J0rapu(pMUIECKUX BbIPAKCHHIA. 2 2
[TpeoOpa3oBaHMs TPOCTEHIINX BHIPAKEHHUH, BKIIIOYAIOIINX apr(MeTHIeCKUe ONepali, a TAK)KE ONepaIuio BO3BEACHHS B
CTETICHb M OTIEPAIHIO JIOTApHU(PMUPOBAHHUSL.
Jlorapudmuposanue. [Torenmuponanue. [lepexom K HOBOMY OCHOBAHHIO.
28 | Jlorapudpmuueckas GyHKIUSA. 2 2
Jlorapudmmaeckas QpyHKIH, ee CBOMCTBA U rpaduK.
Onpeneneane JorapuGMuIecKoil QyHKIHH.
29 | Jlorapudmuyeckue ypaBHeHHSI. 2 2
Pemenue npocreiiix ypaBHeHUH .
30 | MpakTuyeckoe 3ansaTHe. [IpeodpazoBanue JorapupmMuyecKux BbIpasKeHH . 2 3
Kophu, crenenu u norapugmsi.
BeimonHenue npeobpa3oBaHuil BeIpaXKEHHUH, TpuMeHsist popmyabl. Pemenue 3amad.
KoHcyabTanmumu u caMocTosITe/IbHASI padoTa 00y4aromMXcsi: BBITOIHEHHE TPe0oOpa30BaHNi BRIPAKCHUH ¢ TIPUMEHEHHUEM 7 3

dhopmyn mpeoOpa3oBaHUE MOKA3ATEIbHBIX U JIOTAPU(DMUUSCKUX BBIPAKCHHIA.
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Tema 2.3

Copaep:xaHnue yueGHOro MaTepuaja:

OcHOBBI 31 | CuHyc, KOCHHYC, TAHT€HC H KOTAHI€HC YHCJIA. 2 2
TPUTOHOMETPUH CuHyc, KOCHHYC, TAHT€HC, KOTAaHT'€HC ITPOU3BONIbHOTO yrita Onpenenenus. OCHOBHbIE (OPMYITBI TPUTOHOMETPHH.
Haxoxenne 3Ha4eHUH TPUrOHOMETPHYECKUX BBIPAXKEHHUH, HCIONB3YsI TPU HE0OXOIMMOCTH HHCTPYMEHTAIBHBIC CPEJICTBA.
32 | PaguanHas mMepa yria. 2 2
BpamarensHoe nsuxenue. Paguannas Mepa yraa. EnuHudHas 4ucioBasi OKpY>KHOCTb.
33 | TpuroHoMeTpu4ecKue TOXKAECTBA. 2 2
OCHOBHBIE TPUTOHOMETpHUIECKHE TOX IecTBa. [IpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUIECKUX TOXKAECTB. Haxoxnenne
3HAYE€HUH TPUTOHOMETPUIECKUX BBIPAXKEHHUN, HCIIONIB3YsI IPH HEOOXOUMOCTH HHCTPYMEHTaNIbHBIE cpeacTBa. [Ipumenenne
OCHOBHBIX ()OPMYJI K TPe0Opa30BaHHIO BEIPAKECHUH
34 | CuHyc, KOCHHYC ¥ TAHT€HC CYMMBbI H PA3HOCTH JABYX YIJIOB. 2 2
DopMyJia HaX0XKICHUS CUHYCa, KOCUHYCa U TAHI'€HCA CyMMBbIL U Pa3HOCTH JIBYX YIJIOB.
[TpumeHeHHe OCHOBHBIX (OPMYII K IPeoOpa3oBaHUIO BEIPAKEHHUH
35 | CuHyc 4 KOCHHYC IBOIiHOIO yrJja. 2 2
CuHyc 1 KocHHYC ABOHHOTO yria. @opmyIiel HONOBUHHOTO yria. [IpuMeHeHne 3HaueHUs! CHHyCa U KOCHHYCa JBOHHOTO yIJIa.
[IpeoOpa3oBaHKsl TPUTOHOMETPUUIECKUX BBIPKEHUN
36 | IIpeoOpa3oBanusi CyMMbl TPMTOHOMeTpHYeCKHX (PyHKIMIA. 2 2
[IpeoOpazoBaHust CyMMBI TPUTOHOMETPUYECKHX (PYHKIIMI B IPON3BEICHUE U IPON3BEICHHS B cyMMy. [IpiMeHenue hopmyi
Juisl 1IpeoOpa3oBaHuii CyMMBI TPUTOHOMETPHUYECKUX (DYHKIMI B IPOM3BECHUE U IIPOU3BEJICHHUS B CYMMY.
37 | ®opmyJibl NPpUBEIEHUSA 2 2
[IprMeHeHne OCHOBHBIX ()OpMYI K ITpeoOpa3oBaHUIO BRIPAKCHUN
38 | IIpeoOpa3oBaHusi TPUITOHOMETPUYECKHMX BbIPA:KEHUIA. 2 2
BrlpaskeHne TpUroHOMETpHUYECKHX (pyHKIMI Yepe3 TaHIeHC MTOJIOBUHHOTO apryMeHTa. [IpeoOpa3zoBanust mpocTeHINX
TPUTOHOMETPUYECKUX BBIPAKECHUH.
39 | Tpuronomerpuueckue (PyHKIMH. 2 2
Onpenenenusi, CBOUCTBA, rpadMK, HEPHOAUIHOCTD, OCHOBHOM MEPHOI.
Tpuronomerpuyeckue GpyHKINH, UX CBOMCTBA U rpa)MKH, IEPUOJUYHOCTh, OCHOBHOMW TIEPHUO/I.
40 | ApPKCHHYC, apPKKOCHHYC, APKTAHI€HC U APKKOTAHIeHC YU CJIA. 2 2
Teopema o kopHe. OnpeaencHns. ApKCHHYC, apKKOCHHYC YHCIa. ApKTaHTeHC Jrciia. BBITIOTHEeHNE TPAaKTHIECKUX PacueToB.
OBPATHBIE TPUTOHOMETPUYECKUE ®YHKIMU, UX CBOMCTBA U I'PADUKU
41. IndpepeHMpPOBAHHBII 3a4eT 2 2
Hroro 3a I cemectp, 4acoB 123
OO0s13aTebHON ayIMTOPHOM HATrPy3KU 82
B TOM YHCJIC IPAKTUICCKUX 3aHATHHA 18
KOHCYJIBTAITU ¥ CaMOCTOSITEIbHON pabOThl 00yUaroIerocst 41
1 kype, 2 cemecmp
Tema 2.3 1 Tpuronomerpu4eckne ypaBHeHH. 2 2
OcHOBBI Crioco6b1 penieHust TPUrOHOMETPUYECKUX YPaBHEHHH.
TPUTOHOMETPHH 2 IIpakTHyeckoe 3aHATHE. PelieHne TPUroHOMETPHYECKUX YPaBHEHMIA. 2 3
Crioco0bI penieHNs TPUTOHOMETPHUYSCKUX YPAaBHCHHM.
3 Pemrenue cucrem ypaBHeHUi 2 2

Crioco0bl peneHus: CHCTEM TPUTOHOMETPHUECKHUX YPaBHEHHH.
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4 IIpakTnyeckoe 3ansTHE. PelieHne TPUroHOMETPHYECKHX HEPABEHCTB 2 3
Pemenne TpuroHomMeTpraecKiux HepaBeHCTB. CriocoOBI X penIeHust
5 IpakTuyeckoe 3ansaTue. Pemienne ypaBHeHHii 1 HepaBeHCTB 2 3
YpaBHEHUS, perIaeMble 0 TPUTOHOMETPUIECKUM (hopMyiaM. Mcnonv3o8anie 20mosblx KOMNbIOMEPHIX NPOSPAMM, 8 MOM
yucae i NOUCKA NYMU pewleHus U WloCmpayuu peuerus ypasHenull u HepageHcme;
KoHcyabTanuu U caMocTosiTeIbHasi padoTa 00y4yalolUXcsi: PELICHne IPUMEPOB, YPaBHEHUI U HEPAaBEHCTB M0 3aJaHUI0 16 3
npenojasarens. BoeinonHenue pedepara Ha Temy: «VcTopuueckue CBeZIeH!UsI OCHOB TPUTOHOMETPHIY.
Tema 2.4. Coaep:xanue yue0HOro MaTepuasa
DYHKIUH, HX 6 IpakTuyeckoe 3ansaTHe. PyHKIHH. 2 3
cBoiicTBa u rpadguku. OO6nacTp onpesaeneHus 1 MHOKECTBO 3HaueHWi; rpaduk QyHKunu, nocrpoenne rpagukoB QYHKIHMH, 3aJaHHBIX Pa3InIHBIMU
criocobamu. Beramcnenue 3HaueHne (QYHKIHMH 110 33JaHHOMY 3HAUEHHMIO apryMEHTa MpPW Pa3IMYHBIX CHOCO0aX 3aJaHus
dyHKIMH
7 CaoiicTBa pyHKUIMH. 2 2
CpoiicTBa ()yHKIIMN: MOHOTOHHOCTbD, YETHOCTh, HEUYETHOCTh, OTPAaHHUYEHHOCTD, IEPUOANIHOCTS. [IpOMEKYTKH BO3pacTaHus U
yObIBaHMS, HanOOJbIIEE U HAUMEHBINEE 3HAYEHHS, TOUKH 3KCTPEMyMa(JIOKaJIbHOTO MakCMMyMa M MHHHMYyMa). Beimyknocts
(QYHKIHH.
8 I'paduueckast uHTEpIpeTanms. 2 2
I'pacdmueckast naTepnperanus. [IpumMeps! QyHKIMOHAIBHBIX 3aBUCUMOCTEH B peajIbHBIX Mpolieccax M siBieHusx. OnpezneneHue
OCHOBHBIX CBOWCTB YHCJIOBBIX (DYHKIMH, WIIIOCTPUPOBaHUE WX Ha rpadukax. [locrpoeHne rpadmkoB U3y4eHHBIX (YHKIHH,
WJUTIOCTPUPOBaHKE 110 rpaMKy CBOMCTBA JIEMEHTAPHBIX (DYHKIIHIA.
9 IHocTpoenue rpagpukoB GyHKIUIM. 2 2
INocTpoenue rpaduKoB U3ydIeHHBIX (PYHKINH, WITIOCTPUPOBAHKE IO TPaHKy CBOMCTBA MIEMEHTAPHBIX (PyHKIHUH.
10 | Cnoxuas pyHkuus (KOMIO3HIHS). 2 2
Apudmernueckue onepaunu Hax QyHkuusmu. Cnoskenne, Berautanue Gpyakuumid. OnpeseneHne KOMIO3UIMH (GYHKIMN
11 | IIpakTnyeckoe 3ansatue. [locrpoenne koMno3uuuu GyHKIMIi. 2 3
BrInojHEeHHE MOCTPOCHSI KOMIIO3UITUH (DYHKITHIA.
KoHcyabTauuu U caMOCTOSITeIbHAS paboTa 00y4alommxcs: 6 3
BBIYKCIIEHUE 3HAYCHUH (YHKIUM 110 33AaHHOMY 3HA4YE€HHIO apryMeHTa IPH Pa3IMYHBIX croco0ax 3amaHus (pyHKINH, ONpeneseHne
OCHOBHBIX CBOWCTB YHCIIOBBIX (DYHKIMH, MJUTIOCTPHPOBAaHMWE HX Ha TpaduKax; MOCTPOEHHE TIpa(uKOB M3YUECHHBIX (YHKIHH;
WIITIOCTPUPOBAHUE O TpaUKy CBOMCTB 3J1€MEHTapHBIX (DYHKIIHH.
nccie0BaHne pyHKINH 110 JaHHOMY TpaguKy.
- BBITIIOJIHCHHUE 11a0JI0HA TPUTOHOMETPUICCKUX (DYHKITHIA.
Tema 2.4. 12 | O0paTHbIe PyHKIMH. 2 2
DYHKIUHU, UX B3ammuo o6patasle ¢pyHkunu. O0xacTs onpeneneHus U 00IacTh 3HaUeHUH 00paTHOI ¢yHKInHU. I'paduk obpaTHOI GyHKINH.
cBOiicTBa U rpauKu Haxoxnenne @ynkuuu, oopatHoit nanHoi. [Toctpoenne rpadukoB W3ydeHHBIX QyHKINN
13 | Crenennas ¢pyHKkuus 2 2
CreneHHast QyHKIMS ¢ HaTypajabHBIM IOKa3areneM, ee cBoiictBa u rpadpuk. BEPTUKAJIBHBIE N TOPU30HTAJIBHBIE
ACHUMIITOThI TPAOUKOB. TPAGHKU JIPOBHO-JIMHENMHBIX ®YHKIM
14 | Cnoco0bI npeodpa3zoBanus rpaguKoB. 2 2

IIpeoOpasoBanusi TrpaduKOB: NapalUIeNbHBLl MEPEHOC, CHMMETPHsi OTHOCHTEIBHO OCeii KOOPAWHAT H CHMMETPHS
OTHOCHTENIFHO Hadana KOOpPAWHAT, CHMMETpHUsl oTHOcuTenbHO npsmoit y = X, PACTSIDKEHUE N CXKATUE BAOJIb OCEN
KOOPJJMHAT.
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15 | IlpakTnyeckoe 3ausitue. Pactsizkenue u cxxatue rpadpukoB 3
BrmonHenue 3amanuii Ha pacTsHKCHNE U CKaTHe TpaUKOB BIOJIH OCEH KOOPIUHAT.
OyHKINN, WX CBOWCTBa W Tpaduku. OmnMcaHHe C TOMOIIBI0 (QYHKIUA Pa3MYHBIX 3aBHCHMOCTEH, IMPENCTaBICHHE HX
rpaduyecKu, HHTEPIIpeTanus rpaguKoB.
KoncyabTanuu u caMocTosiTeIbHast padoTa 00y4aromuxcs: 3
BBIYHCIICHHE 3HaYeHU I (QyHKIUH 10 3aJaHHOMY 3HAUEHHIO apryMeHTa TP Pa3IM4HbIX croco0ax 3aJanus QyHKIUH, ONpe/ielicHHe
OCHOBHBIX CBOIMCTB YMCIIOBBIX (DYHKIIMA, HIUTIOCTPUPOBAHUE UX Ha rpadurkax; HOCTpoeHNE rpa)MKOB U3YUEHHBIX (DyHKIIUIA;
WITIOCTPUPOBAHUE MO TPaUKy CBOMCTB 37IEMEHTapHBIX (DYHKIIHIA.
uccieaoBanre QyHKIUU 10 TaHHOMY IpaduKy.
- BBIITOJIHEHHE IA0I0HAa TPUTOHOMETPHYECKUX (DYHKIHH.
Paznen 3.
I'eomerpus.
Copep:xanue yueOHOI0 MaTepHaJia
Tema 3.1 16 T'eoMeTpusi HA TJIOCKOCTH. 2
OcHOBHBIE TIOHATHA Bo3moxxHocTn TCOMETPHUU JJId OTTUCAHUA CBOMCTB PCAIbHBIX MPEAMETOB U UX B3AUMHOT'O PaCIIOJIOKCHUSA
cTepeoMeTpHH CBOICTBO OMCCEKTPHUCHI YIIa TPEYroJIbHUKA. Pelenue TpeyronbHIKOB. Brraucinenne OucceKTprc, MequaH, BEICOT, PaAnyCOB
BIIMCAaHHOM M OIMMCAHHOW OKPYXHOCTeH. DOpMyIBl IUIOMANM TPEyroidpHUKA: (GopMmyrna ['epoHa, BeIpakeHHE ILTOMIAIN
TPEyToJbHHUKA Yepe3 PaguyC BIMCAHHON U ONUCAHHOM OKPY>KHOCTEH.
17 | FeomeTpHsi HA MJIOCKOCTH. 2
Brlunciienue yrioB ¢ BEpIIMHON BHYTPU U BHE Kpyra, yria MEXAy XOpA0oH U KacaTeabHOMU.
Teopema o mpousBeieHUH OTPE3KOB XOpa. Teopema o KacaTelbHOU U ceKylel. Teopema 0 cymme KBaipaToB CTOPOH U
JMaroHajiel napayuieaorpaMma.
BriucanHble 1 onycaHHbIE MHOTOYTOJIbHUKH. CBOIMCTBA M IPH3HAKU BIMCAHHBIX U ONMCAHHBIX YETHIPEXYTOIbHUKOB.
18 I'eomeTpuyeckne MecTa TO4eK. 2
Pemenve 3a1a4 ¢ NOMOIIIBIO TE€OMETPHIECKUX IIPEOOPa30BaHMI U TE€OMETPUIECKUX MECT.
Teopema Uessl u Teopema Munenast.
Onnurc, runepboia, napabdona KaKk reOMeTpUYEeCKUe MecTa TOYEK.
HepaspemmnmMocTh KIacCHUECKUX 3a7ad Ha IOCTPOCHHUE.
CaMocTosiTe/TbHasi padoTa 00yYaIOLIUXCSA: COCTABICHHE TAaOIHMIIBI-CIIPABOYHHUKA ¢ TPAapHUCCKON HHTEPIPETAIIUCH ONpPEaCICHHI 1 3
TeopeM 1o Teme: PopMyIIbl INTAHUMETPHH
Brmonaenne pedeparoB Ha TEMy IO BEIOOpY:
« Mcropust BOSHUKHOBEHHUS M Pa3BUTHSI TECOMETPHIY,
« I'eomerpus EBknangay.
Tema 3.2 Coaep:xanue yueOHOro MaTepuasa
Ipsimbie n 19 | OcHOBHBIE NOHATHUS CTEPEOMeTPHHU 2
MJIOCKOCTH B Ponmp akcmomaTHKM B MaTeMaTWKe; BO3MOXKHOCTh IOCTPOCHMS MAaTEMaTWYECKHMX TEOpPHH Ha aKCHOMATHYECKOH OCHOBE;
NPOCTPAHCTBE. 3HAa4YE€HHE aKCHOMATHKH AT APYTUX oOnacTed 3HaHMA W I mpakTWky [Ipsmble U mockocTH B mpocTpaHcTBe. OCHOBHBIE
TIOHATHUSI CTEpPEOMETpHH (TOuKa, mpsMast, IockocTh, npoctpanctso). [IOHATUE Ob AKCUOMATHUYECKOM CIIOCOBE
ITOCTPOEHUA TTEOMETPHH. Ilepecekaronuecs, napajieabHble U CKpeIlUBaromuecs npsmsele. [lapannenbHOCTs NpsMOR 1
TJIOCKOCTH, MPU3HAKU U CBOMCTBA. YT0OJ MEXy NPSIMBIMU B IPOCTPAHCTBE.
20 | IHapa/uleJbHOCTD IVIOCKOCTEIA. 2
ITapannenbHOCTh MJIOCKOCTEN, MPU3HAKHU M CBOMCTBA
21 | TlepneHANKYJSIPHOCTh MPSIMOi M MJIOCKOCTH. 2
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IlepnenaukynsipHOCTb NpAMBIX. [lepreHAUKYIIPHOCTD MPSIMOM U INIOCKOCTH, IIPU3HAKU U CBOMCTBA. PaccTosiHME OT TOUKH 10
I0CKOCTH. [leprnenanuKkyIsip 1 HaKIIOHHAS K TNIOCKOCTH.
TeopeMa 0 Tpex NepneHIUuKyJIpax.

22

IIpakTHyeckoe 3aHATHE. YT0J MeKAY NPAMOI 1 IJIOCKOCTBIO.
Yron Mexay npsAMO# U IIIOCKOCTHI0. Pelenne 3a1a4 Ha HaX0XKICHUE T€OMETPUYECKHX BEJTUYUH .

23

ITapanneabHoe NpoeKTHPOBaHUE
[TapannensHoe npoexkTupoBanue. OptoronansHoe mpoektupoBanue. [IEHTPAJIBHOE ITPOEKTUPOBAHUE.
M300pakeHne mMpoCTpaHCTBEHHBIX QUTYD.

24

IlepnieHAMKYISPHOCTD IVIOCKOCTEH, IPU3HAKH M CBOMCTBA

Paccrosnne mexnay mnapamiensHbiMU TuiockocTsiMu. PACCTOSAHUE MEXAY CKPEILMBAIOIIMMUCA TTPAMBIMU.
Yron Mexay IIOCKOCTSIMH.

PemeHue 3a1a4 Ha HAXOXIEHHE T€OMETPUUECKUX BEIMUMH

25

Yroa mexay mJIOCKOCTAMH.

Vron Mexay mnockoctamu. JJBYTPAHHBIN YTOJI, JUHEMHBIA YT'OJI ABYTPAHHOI'O YTJIA.

[Tnomaas OpTOTOHATILHOW MPOEKIIMM MHOTOYTOJIbHHUKA. CBOMCTBAa MPSIMOYTOJILHOTO Mapaiuienenumnena. TeopeMa o quaroHaim
MMpsAMOYT'OJIbHOI'O Hapannenennnez[a.
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CuMMeTpus B TPOCTPAHCTBE.

[IOHATUE O CHUMMETPUM B IIPOCTPAHCTBE (LIEHTPAJIbHAS, OCEBAZ, 3EPKAJIbHAS). IIPUMEPHI
CUMMETPUII B OKPYXXAIOIIEM MHMPE. [lapamnensusiii mnepeHoc. CHMMETPHS OTHOCHUTEIBHO —IUIOCKOCTH.
[Tpeobpa3oBaHue MPOCTPAHCTBEHHBIX GUTYD.

Busbl cuMMeTpuu, n300pakeHHe CHMMETPHUH.

KoHcyabTanus U caMocTosITeJIbHAs PadoTa 00y4YaroImInXcs:
Peuienue 3a1a4 Ha HAXOXKACHHE TEOMETPHUUYCCKUX BETUUUH.
Bremonaenue pedepara Ha Temy (o BEIOOPY):

«300paxkeHre IPOCTPAHCTBEHHBIX HHUTYPY,

«CHMMeTpHsL B TOPOJIEN.

Paznen 4.
Kom0unaropuka

Tema 4.1
JJIeMEeHTBI
KOMOMHATOPUKH

Coaep:xanue yueOHOro MaTepuasa

27

OcHOBHBbIE TOHATHA KOMOMHATOPUKHU
OCHOBHBIC IOHATHS KOMOWHATOPUKH, PopmyItbl. [ToodepeHblil 1 0THOBPEMEHHBIN BRIOOP HECKOIBKUX HIIEMEHTOB H3
KOHEUYHOI'0 MHOKECTBA

28

Bri6opka 1eMeHTOB.
DopMyIIbl UKCIa IEPECTAHOBOK, COYETaHuUi, pa3menieHuil. O3HaKOMIIEHHE CO CrIoco0aMy PelleHHs 3a7ad Ha MOJCUYET dnucia
pa3MelleHNH, TepecTaHOBOK, COUETaHHH.

29

IIpakTnyeckoe 3ansiTHe. PemieHue KOMOMHATOPHBIX 3a/1a4.

Pemmenne npocTeimmx KOMOMHATOPHBIX 3aJa4 METOIOM Iiepebopa. Beraucinenne B IpOCTEHIINX CITydasX BEPOSTHOCTH
COOBITHIT HAa OCHOBE TO/ICUETa YHCIIa UCXO/I0B. BpINonHeHue 3a1aHuii 10 3aJaHHOH TeMe, pellieHne MTPUKIAIHBIX 3aJa4l B
obJsiacTu mpodhecCHOHATBHON AESTEIBHOCTH.

30

®opmyaa 6uHoma HeloToHA.
®dopmyna 6unoma Herotona. bunom HerotoHa. @opmysina OuHoma HproToHa. MHOrOWIEHBI OT HECKOJIBKHAX IEPEMEHHBIX,
cUMMeTpHYecKrne MHOrowiIeHb! CBoHcTBa OMHOMHUAIBHBIX K0d(duitmeHToB. Tpeyronpauk I[lackais.
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31

IIpakTHyeckoe 3aHsATHE. JJIeMEHTHl KOMOUHATOPUKHU
Pemenne mpukiIagHBIX 331a9d B 001aCTH MPOGECCHOHATHHOMN eI TETHHOCTH. .

KoHcyabTanum u caMmocTosiTeIbHAasA padoTa 00yyaromuxcs: 3
Pemenne npocreiimix KOMOMHATOPHBIX 3a7a4 METOIOM Iepedopa, a TAKXKE C HCIIOJIb30BAHNEM M3BECTHBIX (POPMYIT; BEIYHUCIICHHE B
MIPOCTEHIINX CITy4Yasix BEPOSITHOCTH COOBITHIT HA OCHOBE MOACYETa YHCIIA HCXOIOB.
Brimonnenue pedepara Ha Temy:
«W3 mcropun KOMOMHATOPHKM.
Pazgen S.
Koopaunatsl u
BEKTOPbI
Tema 5.1 Copep:xaHue y4eOHOro MaTepuaJia
Honsitue BekTOPa B | 32 | BeKTOpHI. 2
NMPOCTPaHCTRBE. ITonsartue BekTopa B npocTpaHcTBe. BekTopsl. Moayns BekTopa. KosnnHeapHbie BeKTOpEI. PaznoxkeHne BeKTopa Mo AByM
HEKOJIMHEapHbIM BeKTOpaM. PaBeHcTBO BekTOpoB. Cll0’KEeHNE BEKTOPOB M YMHOKEHHE BEKTOpa Ha YHCIIO.
33 | KommiaHapHble BEeKTOPBI. 2
Kommanaphsle BekTopbl. PasnoxeHnue no TpeM HEKOMIUIAHAPHBIM BEKTOPaM.
Tema 5.2. 34 | Cucrema KOOpAUHAT 2
Koopaunarsl n Bunsl cuctem koopauHat. JlekapToBbI KOOPAMHATHI B IpocTpaHcTBe. OnpeeneHne NpsaMoyroiabHOH (IeKapToBOil) CHCTEMBI
BEKTOPBI. KOOpJMHAT B IpocTpancTse. [IpeoOpazoBanue KOOpHHAT.
35 | KoopaunaTsl BeKTOpAa. 2
Koopaunats! Bektopa. CiioxkeHHe BEKTOPOB U YMHOKEHHE BEKTOpa Ha 4nciio. PopMyna pacCTOSHUS MEXILY IBYMsI TOUKaMHU
Hcnonp3oBanue GopMyIIbl U HAXOXKICHUS PAacCTOSHNS MEXK/Y IByMsl TOUKaMH Ha IUIOCKOCTH, B IIPOCTpaHcTBe. Moy
BeKTOpa. PopMysia paccTOSIHUS OT TOUYKH JI0 THIOCKOCTH
36 | Mcnonb30BaHne KOOPAMHAT NP PelIeHUH 3a1a4 2
KoopauHaTs! cepeinHbl 0Tpe3Ka, JIMHa BeKTopa. Vcnonb30BaHue KOOPUHAT NPU PEICHUH MaTeMaTHUECKUX U IPHKJIIaTHBIX
3aja4
37 | Yroa Mexkay BeKTOPaMHu. 2
Yron Mexny Bekropamu. CKasipHOE ITponu3BecHHE BeKTOPOB. [Ipoekins BeKkTopa Ha 0Ch, yToJ MEKAY BEKTOPAMH, CKaJISIPHOE
IPON3BEACHUE BEKTOPOB.
38 | Hcnoab30BaHNe BEKTOPOB IPH PellIleHNH 32124 2
Vcnionip30BaHNe BEKTOPOB MPH PEICHUH MaTeMaTHUSCKHUX U IPHUKJIATHBIX 33/1a4.
39 | Yroa Mexay NpsiMbIMH, MeK1Y NPAMOIi M II0CKOCTHIO. 2
Yroa MeXy NPSIMBIMHU, YTOJI MEX]LY IPSIMOM U INIOCKOCThI0, YPABHEHHUE INIOCKOCTH
40 | IlpakTnyeckoe 3ausitue. McnoJsib30BaHue BEKTOPOB NPH PeLlieHNH 3a1a4 3
Vcronp30BaHNe BEKTOPOB MPH PENICHUH MAaTEMATHUCCKHUX M TPHUKJIIATHBIX 33/1a4.
KoncyabTanuu u caMocTosiTeIbHast padoTa 00y4Yaromuxcs: 3
Pemenue 3anau no teme.
BrimonHenne nokiasa Ha Temy: «BeKTopHOe IpOoCTPaHCTBOY.
Paznen 6.
Hauana
MaTeMaTH4ecKoro
aHaiIn3a
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Tema 6.1.
TlocienoBaTeJabHOCT
H.

Coaep:xanue yueOHOro MaTepuasa

41 IlociienoBaTe/IbHOCTH. 2 2
3HaueHNE UIEH, METOIOB U PE3YIIbTATOB ANreOphl 1 MATEMAaTHYECKOTO aHAIN3a IS TIOCTPOSHUS MOZIETIEH peambHBIX
MIPOLIECCOB U CUTYAIMH; pa3yinuue TpeOOBaHUM, IPEbIBISIEMBbIX K 10Ka3aTebCTBAM B MaTEMAaTHKE, €CTECTBEHHBIX,
COIMAITBHO-?)KOHOMHYECKNX ¥ T'YMaHUTAPHBIX HAayKaX, Ha IIPAKTHKE;
Crnioco0bl 3aJaHus ¥ CBOMCTBA YHMCIIOBBIX TOCIe 0BaTeNbHOCTeH. HaxokneHue wieHoB nocienoBaTeabHocTei. [lonsrue o
npezene nociaenoBarenbHocTH. CylliecTBOBaHME Tpeieia MOHOTOHHOM OrpaHUYEeHHOM Mocae[oBaTeNbHOCTH. J{n1Ha
OKPYKHOCTH U IIJIOIIA/Ib KPyTra KaK Ipeelibl IOCIEI0BATEIbHOCTEH

42 CyMmMupoBaHue nocjae10BaTeJbHOCTell 2 2
CyMmupoBaHue TocieoBaTenbHocTeld. beckoneuHo yObIBaromas reoMeTpryeckas mporpeccust u ee cymma. [lonsrue o
uenpepsiBrocTH pynkuun. TEOPEMBI O IIPEJIEJIAX TTOCJIEJIOBATEJIbHOCTEMN. IIEPEXO/] K TIPEJIEJIAM B
HEPABEHCTBAX.

43 IlonsiTHe 0 HeMPePBIBHOCTH (PYHKINH. 2 2
Haxoxnenne npou3BoaHOH 10 onpeseneHuto [lonsTre o HenpepbiBHOCTH (YHKIMH. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX
¢ynkupsx. [onsitue o npeaene ¢pyHkimu B Touke. [loBenenne GpyHkuuii Ha 0ECKOHEUHOCTH. ACUMIITOTHI.

44 IlonsiTue 0 npousBoaHO| pyHKIMHU. 2 2
[pupamenne ¢pyaxunu. OnpeneneHre mpou3BogHON. [[oHsATHE 0 TIPOM3BOIHON QYHKIINH, GU3NIECKAN 1 TEOMETPHICCKUI
CMBICTI ITPOM3BOIHON

45 IIpaBuiia BbIYHCICHHS NIPOU3BOIHBIX. 2 2
IIpousBosHas CyMMBI, pa3HOCTH, IPOU3BENECHUS U YaCTHOIO.

46 IIpou3BoaHbBIE OCHOBHBIX 3J1EMEHTAPHbIX QyHKIUI. 2 2
TIpou3BO/IHBIE OCHOBHEIX dlIeMeHTapHbIX Gyrkiuit. [IPOM3BOJHBIE CJI0XKHOM U OBPATHOM ®YHKILIWIA.
[IpumeHeHne NPON3BOAHON AT IPOBEACHUS MTPUOIMKEHHBIX BBIYHUCICHHH, PELIIEHUE 331a4 IPUKJIaHOTO XapaKkTepa Ha
HaXO0X/ICHHE HauOOJIbIIETr0 M HAMMEHBIIETO 3HAYCHHS

47 IIpakTnueckoe 3ansaTHe. IIpon3BoAHBbIC OCHOBHBIX 3J1eMECHTAPHBIX (DYHKIUI. 2 3
BelnosiHeHue 3a1aHuid Ha HAX0XKJICHUE MPOU3BOIHBIX 10 GOpMYyJiaM M IpaBHiIaM JUIs 3JIeMEHTapHBIX (YHKIHH.

48 I'eomeTpuuyecKknii CMBICJ IPOU3BOJIHOM 2 2
YpaBHeHHE KacaTeabHOH K rpaduKy QyHKIHH.

49 Du3nyecKkHii CMbIC NPOU3BOIHOI. 2 2
HaxoxieHne ckopocTH ISl ITpoliecca, 3alaHHoro popMynoi u rpadukom. Bropas nponsBoaHas u ee GU3NUSCKUN CMBICIL.

50 IIpusnak Bo3pacranus (yObiBaHHs) PYHKIMH. 2 2
[Tpusnax Bo3pacranus (yobiBanus) pyHkunu. Kpuruueckue Touku GpyHKIMH, MAKCUMYyMbl © MUHUMYMBI.
[TpumeHeHHe npU3HAKa BO3pacTaHusi M yObIBaHHs (YHKIMU IPH UCCIIEI0BaHUHU (QyHKIMI

51 IpakTtnyeckoe 3anaTue. [loctpoenue rpaguka GyHKIHUN ¢ MOMOUIHIO MPOU3BOTHOI 2 3
ITpumeHeHre MPOU3BOIHOM K MCCIETOBaHUI0 QYHKIIMH M MIOCTPOSHUIO TPadUKOB

52 Hcnonb3oBaHue NpOU3BOIHBIX. 2 2
Hcnonp3oBaHye IpON3BOIHBIX NIPH PEIICHUN YPAaBHEHUI N HEPABEHCTB, TEKCTOBBIX, (PU3NUECKUX U TEOMETPUUECKHUX 3a/1ad,
HaXO0XJICHUU HauOOJIbIINX U HAUMEHBIINX 3HAYESHHH.

53 IIpakTnyeckoe 3anaTHe. IlpuMeHeHne MPOU3BOAHOIA. 2 3
[Tpumeps! HCHONB30BAHUS TPOU3BOAHON JUTS HAX0XKJCHUS HAMITYYIIEr0 PEIICHUS B MPUKIAAHBIX 3aa4ax.

KoHcyabTanuu U caMoCTOATeIbHAsE padoTa 00y4yaronuxcs: 13 3

Pemenue 3a1a4, mocTpoeHue rpaduKoB.
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Beinosinenue pedeparoB Ha TeMy:
«Mcropusi co3naHus MaTEeMaTHYSCKOTO aHAIN3ay,

Tema 6.3. Coaep:xanue yueOHOro MaTepuasa
IlepBooOpa3Hast n 54 Onpenenenue nepBoodpasHoii. 2 2
HHTerpaJ [epBooOpaznas. OcHOBHOE CBOMCTBO nepBooOpa3Hoil. [IpaBuia BeIYHCICHHS IEPBOOOPa3HBIX
55 Tpu npaBuJia HaAX0XKAeHHUsI EPBOOOPA3HBIX. 2 2
[lepBooOpasHbie aneMeHTapHbIX QyHKuMH. HaxoxaeHne nepBooOpasHbIX M0 MpaBuiaM U GopMyJiaMm.
56 Hurerpan. ®opmyaa Heorona-JleiiOnunua. 2 2
[TonsTHE 00 ONpEICIICHHOM MHTErpajie. BeauciieHne naTerpaa.
57 IIpakTnueckoe 3anaTue. Iliomans KpuBoJIMHeTHOI Tpanenun. 2 3
Briunciienue miomaay KpUBOJIMHEHHON Tpanenuu.
58 IlpumMeHeHUe WHTerpasa. 2 2
[Ipumepsl npUMeHEHHsI MHTErpajia B QU3KMKE U T€OMETPHH.
KoHcyabTallMy U cAMOCTOSITEIbHAsI pa00Ta 00yYAIOIMIMXCS: PEIICHUE 3a1aY. 5 3
Paznen 7.
MHororpaHHHKH
Tema 7.1. Conep:xanue yue0HOro MaTepuasa
MHoOrorpaHHuKH. 59 MHororpaHHsbie yriibl. MHOrOrpaHHUKH. 2 2
MHororpaHsblie yriabpl. MHOTOTpaHHHKH. BHITyKITbIe MHOTOTpaHHUKH. BepimHbL, pedpa, rpaHi MHOTOTpaHHUKa. PazBepTka
Teopema Ditnepa. PacriosHaBanne Ha 4epTexax ¥ MOJIEISIX IPOCTPAHCTBEHHBIX (POPM; COOTHOIIICHHUE TPEXMEPHBIX 00BEKTOB
C X OIMcaHueM, n3o0paxeHuneM. 300paxxeHre OCHOBHBIX MHOTOI'PAaHHHUKOB, BHIITOJTHEHHE YEPTEKEH M0 YCIIOBHSM 3a1ad
MIPOCTPAaHCTBEHHBIX (hopM.
60 Ipusma. 2 2
[Ipusma, ee ocHOBaHMs1, OOKOBBIE pedpa, BbICOTA, OOKOBasi MOBEpXHOCTb. [Ipsimast 1 HakioHHas npusma. [lnomanp
TTOBEPXHOCTH MPU3MBL [IpaBiiibHas pu3Ma. DJIEMEHTH IPaBIIIEHON PU3MBI, TUIOMIAlb TOBEPXHOCTH MPABUIBHOMN TPH3MBI
CuMMeTpHst B IpU3MeE.
61 IIpaktnueckoe 3anaTue. apamwuieaenunen. Ky6. 2 2
Mapannenenunesn. Ky6. Cummerpust B Ky0Oe, B apasuie/enue/e.
Haxox/ieHne 21eMeHTOB | Iuioniaaed. PacnoznaBanue Ha yepTekax M MOJEIISIX MPOCTPAHCTBEHHBIE (DOPMEI
62 JuddepeHnnpoBaHHbIil 3aueT 2 3
Hroro 3a 2 cemecTp, 4acoB 186
O06s3aTenbHOM ay TUTOPHOM HATPY3KH 124
B TOM YHUCJIE MPAKTUYECKUX 3aHATUN 30
KoHcynpraiuiit u caMOCTOSATEIPHON pabOThl 00YYarOIIerocst 62
2 kypc, 3 cemecmp
Tema 7.1. 1. IIpakTnueckoe 3ansaTHe. Ce4eHNss MHOTOTPAHHUKOB 2 3
MHororpaHHMKH. Ceuenust MHOTOrpaHHUKOB. [TocTpoenne ceuennii. CeueHne mpu3Mel, Kyba, mapauienenumnesa
2. MMupamuaa 2 2

[Mupamuna, ee ocHoBaHUE, OOKOBBIE peOpa, BEICOTA, OOKOBasi ITOBEPXHOCTH. TpeyronbHas MUpaMua.
TpeyronpHas TMpaMuIa, pacrio3HaBaHUE Ha YEPTEXaX M MOJEIISIX IIPOCTPAHCTBEHHBIX ()OPM; COOTHOLIEHNE TPEXMEPHBIX
00BEKTOB C UX ONMCAaHUEM, n300pakeHneM. 1300paskeHne OCHOBHBIX MHOT'OTPaHHHKOB, BBIIIOJIHEHHE YepTexel 110
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YCIIOBHSIM 3aja4 MPOCTPAHCTBEHHBIX GopM. HaxokaeHue mionaaei.

IIpakTnueckoe 3ausTHe. [lpaBuiabHasi nupamuaa.
[IpaBmisHas mupamuaa. OnpeneneHne NpaBUIbHON MUPaMH/IBI, OCHOBHBIE 3JIEMEHTHI M IOHSTHSI.
Haxoxxaenue miomanei u eMeHToB. CUM MeTpHsl B TUpaMUJE.

IIpakTHyeckoe 3aHATHE. YCceYéHHAs] MUPAMUJA.
Onpez[eneHI/Ie yCG'—IéHHOﬁ IMUpaMubl, OCHOBHBIC 3JIEMCHTHI U ITOHATHA. VYceuénnas IpaBuJibHasg MupaMujia, OCHOBHBIC
sneMeHTHI U noHsaTHs. Haxoxxaenue miontanaeit u anemenToB. CedeHus: MHororpanHuka IToctpoenue ceueHui.

IIpeacrasiieHne 0 NPaBUJIbHBIX MHOTOIPAHHUKAX.

[TocTpoenne cummerpuanslX ¢uryp. IlpencraBienue o npaBUIBLHBIX MHOTOTPAHHHUKAX (TETpa3p, KyO, OKTasaAp, AOAEKadIp U
nkocasp). Pa3zséprra. CuMMeTpus B KyOe, B apauleNenuIesie, B Ipu3Me U nupamuze. M3o00pakeHne 0OCHOBHBIX
MHOTOTPaHHUKOB. [IpuMepbl CHMMETPHI B OKPY’KaroIeM MHUpe. DIIEeMEHTH CHMMETPHH PaBHIbHBIX MHOTOTPAHHHUKOB.
Pa3BepTkH NpaBUIBHBIX MHOTOrpaHHUKOB. TeopeMma Dilnepa.

KoHcyabTauum U caMmocTosiTeIbHAS padoTa 00y4alOIIUXCs:.
Brinonxnenue Mozeeil MHOTOTPaHHUKOB 110 pa3BEPTKAM U PEIICHHUE 3a/1a4.
IMoxroroska pedepara Ha Temy (110 BEIOOPY):

«IIpaBuIBbHBIC W TOTYIPABUIBHBIC MHOTOTPAHHUKI,

«MHOTOMepHasT CHMMETPHUS,

«I1naToOHOBHI TENa,

10

Pazgen 8.
TeJsia U IOBEPXHOCTH
BpallleHusl.

Tema 8.1
Muiamnap. Konyec.
Ilap u cepa.

Conae

sKaHue Y4eOHOro MaTepuasa

6.

Huaungp.

Humuaap. OcHoBaHue, 0Ch, BEICOTA, OOKOBas IMOBEPXHOCTH, oOpasyromast, pazseptka. OCEBBIE CEUEHW S 1 CEUEHU A
ITAPAJJIEJIBHBIE OCHOBAHMUIO. ®opmynsl miomanu nosepxuocteit uunuaapa. HTUJIMHAPUYECKHUE
ITOBEPXHOCTU

IIpakTuyeckoe 3ansaTue. Huauuap.
Haxoxnenne miomanen 1 3neMeHToB. Pemmenue 3agad.

Konyec.

Konyc. OcHoBanus1, oOpasytomast.Beicota. PazsepTka. @opmyiisl ruroma i noBepxHoctr konyca. [romans 60koBoi
TTOBEPXHOCTH, TUIOLIAJIb OJTHONW OBEpXHOCTH. OCEeBBIE CEUSHHUS M CEUCHNS, apauIeIbHble OCHOBAHHIO. DIUINIIC, TUIIepOoIIa,
napabona kak cedeHus koHyca. Konnueckue nosepxaoct. @opMyIbl 0N HTOBEPXHOCTEH KOHYyCA.

YceuéHHbIl KOHYC.

Yceuennsrit konyc. OcHOBaHUE, OCh, BEICOTA, O0KOBas moBepxHOCTh. OOpasyromas. Pa3sepTka Penienne npukimagaeIx 3agad.
@DopMyIIBI IUIOIMIAN TOBEPXHOCTE KoHyca. OCeBBIe CEUCHUS M CEUCHUS, TapajulebHbIe OCHOBAHUIO. BRIMOTHEHNE cedeHNn .
DJUIUTIC, TUTTIEPBOJIA, ITAPABOJIA KAK CEYEHMA KOHYCA

10.

Iap u cpepa. YpaBHenue chepsbl.
lap u cdepa, ux ceuenus. Beimonnenue ceyenuii. KacarenbHas miockocTsb K cdepe. YpaBHEHHE TOBEPXHOCTH B
MIPOCTPAHCTBE, ypaBHEHHE c(epBl.

11.

Cdepa, BiHcaHHAA B MHOTOTPAHHHK M Teja Bpamennsi. Cepa, onucanHasi 0K0JI0 MHOTOTPAHHUKA U TeJI BPallleHHs.
Cdepa, Burcannas B ky0. Chepa, BircanHas B KoHyc, mmuaap. Cdepa, onucaHHas 0K0jI0 Ky0a, MWIMHAPA, KOHYyCA.

12.

PazinyHble KOMOMHALIMTH MHOTOI'PDAHHUKOB M TEJ Bpalll¢HUs.
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[Ipusma, BumcanHas B wwnHAp. [Ipusma, onucannas okono nuuHApa. Konyc, Bnucanssiil B mmmHAp. KoHyc,0nmucanHbIi
OKOJIO LIMJIMHApa

KoHcyabTanuu U caMoCTOATeIbHASI padoTa 00y4Yaroluxcs: 3
Brinonnenue Mozenei Tenn BpalleHus 110 pa3BEPTKaM.
Brmmonnenue pegepara Ha Temy: « KoHndeckue cedeHus M MX IPUMEHEHHE B TEXHHUKEY.
Pazgen 9.
HN3mepenus B
reoMeTpHH.
Tema 9.1 Coaep:xanue yue0HOro MaTepuasa
O0BeMBbI TET 13. | O0bemM NpSIMOYTOIbHOIO MapaJiesenuinena. 2
[NOHATUE Ob OFBEME TEJIA. O6bem u ero usmepenue. MuTerpansHas ¢popmyina oobema. CBolicTBa 00beMoB. O0BbEM
Ky0a, 00beM IPSIMOYToJIbHOTO Napajuieienuiea, napauiesenunena
14. | IIpakTHuyeckoe 3ansiTHe. O0BEM NPSAMON NPHU3MBI. 3
®dopmyna od0bema Mpu3Mbl. Pelenne 3a1a4 ¢ HCnoiib30BaHueM GopMyJ1 00BEMOB.
15. | IpakTuyeckoe 3ansitue. O0beM HUJIHHIAPA. 3
Dopmyrna obbema uaMHApa. Penienue 3a1a4 ¢ ucmosnb3oBaHueM (GopMy o0beMa IMIIHHApA.
16. | IpakTH4eckoe 3ansitue. @opMyJibl 00beMa MHPAMHBI. 3
Dopmyna o6béma nupamubl. Pemenune 3a1a4 ¢ UCIoib30BaHueM (HopMyJ1 00beMa THPAMHIBL.
17. | lIpakTuyeckoe 3ausaTHe. POpMyJibl 00bEMa KOHYCA. 3
Pemenue 3a1a4 ¢ ucmoyib3oBaHueM (HopMmysr 00beMa KOHyca.
18. | O0BbemMbl HAKJIOHHOI MPU3MBbI, MUPAMH/IbI H KOHYCA. 2
WnrerpansHas Gopmyna oosema. Berurciaenue 00beMOB HAKIOHHOM NPU3MBI, TUPaMUIbl M KOHYCa C ITOMOIIBIO
OIIpEeAEIEHHOT0 nHTerpaia. Pacyér miomaam moBepxXHOCTH C UCIIOIb30BAaHHEM (POPMYIL.
19. | lIpakTuyeckoe 3ansTHe. Popmy bl 00beMa Iapa U MJI0WAIH cepbl. 3
Pemienue 3aau ¢ ucnoib3oBanueM GopMyIibl 00beMa IIapa v Iouaam chep
20. Tloxo6ue Te. 2
IMono6ue ten. CocraBnenue otaomeHus nonodus ¢uryp. OTHOIEHWUE OB BbEMOB ITOJIOGHBIX TEJI.
OtHouIeHus IoNa e NOBEpXHOCTEH M 00HEMOB MOTOOHBIX TEI.
KoncyapTauum u camocTosiTeibHAast padoTa 00y4alomMXcsi: pelieHue NPUKIAIHbIX 3a/1a4. 3
Paznen 10.
JJIeMeHThI TeOpUH
BEPOSITHOCTEH 1
MaTeMaTHYecKou
CTATHCTHKHU
Tema 10.1 Coaep:xanue yue0HOro MaTepuasa
Co0bITHE, 21. Co0bITHE, BEPOSTHOCTH COOBITHS 2
BEPOSITHOCTH BeposTHOCTHBIN XapakTep pa3MyHbIX IIPOLIECCOB U 3aKOHOMEPHOCTEN OKPY KaIOIIEro MUpa. yHUBEPCAIbHBIN XapaKkTep
CcOObITHS 3aKOHOB JIOTUKHU MaTEMAaTHYCCKUX paCCy)K}]eHI/H\/’I, X MPUMEHUMOCTD B pa3JIMYHbIX 0071aCTAX YEJIOBEUECKOU JACATCIBHOCTH.
CoObITHE, BEPOSITHOCTD COOBITHS, CIIOKEHNE U YMHOKEHHE BEPOSITHOCTEH. DIIeMEHTapHBIE U CIIOXKHBIE coObITHs [loHsATHE O
HezaBucumoctu coOsitrid. BEPOSITHOCTD U CTATUCTUYECKAS YACTOTA HACTYIIJIEHUS COBBITUSL.
22. | IpakTuyeckoe 3aHATHE. BepoATHOCTH COOBITHS 3

PaCCMOTpGHI/Ie CJIYy4acB U BEPOATHOCTb CYMMbI HCCOBMCCTHBIX CO6I;ITPII>1, BCPOATHOCTD IPOTHBOIIOJOKHOT'O COOBITHS.
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BpIuKCiIsTh B IPOCTEHIIMX CIIyyasix BEPOSITHOCTH COOBITHI Ha OCHOBE MOJCYETA YHCIIA HCXOJIOB.

23. | TloHsiTHE O HE3ABHCHMMOCTH COOBITHI. 2
JuckpeTHas ciayyaiiHas BEIMYMHA, 3aKOH €€ pacnpenencHus. YucaoBble XapaKTEPUCTUKN JUCKPETHOM CITydyallHOM BETUYHHBI.
[ToHsiTHE 0O 3aKOHE OOJIBIINX YUCEI.
Tema 10.2 Copep:xanue yueOHOr0 MaTepHaJia
IIpeacraBaenue 24, IIpeacrasiienne JaHHBIX (TA0JHMIbI, IMATPAMMBI, TPaQUKH). 2
JAHHBIX (TA0JIMIbI, [IpencraBnenue qaHHBIX (TAOIMLBI, JHArpaMMBI, rpadHKH), FeHepalibHas COBOKYITHOCTh, BBIOOpKa. PaboTa ¢ TaHHBIMH.
AUATPAMMBI, [onsitne o cpenneit apudmerndeckoit, Mmenuane. [loHATHE 0 3a7a9aX MaTEeMaTHYECKON CTaTUCTUKA. AHAIM3 HHPOPMAITHN
rpagukn) CTAaTHCTHUYECKOTO XapaKkTepa. AHANIN3 PealIbHBIX YHCIOBBIX JAHHBIX, IPEJCTABICHHBIX B BUJIE THUarpaMM, rpadiKoB;
25. | lIpakTnueckoe 3aHsATHE. BepOSITHOCTHBIC METO/bI PeIICHUS 3a4a4. 3
Pemnenne npakTHuecKuX 3a1a4 ¢ IPUMEHEHUEM BEPOSATHOCTHBIX METOIOB.
CaMocTosiTe/IbHAsI padoTa 00y4YaIOLIUXCsI: TIOJrOTOBKA COOOIIeH T Ha TeMy: «CTaTHCTHKA U BEPOSITHOCTh B MOCH OymyIei 3
padoTey.
Paszgen 11.
YpaBHeHus u
HEPABEHCTBA.
Tema 11.1 Copep:xanue y4eOHOI0 MaTepHaJia
PaBHOCHIBHOCTB 26. | IIpakTnyeckoe 3aHATHE. PABHOCHJILHOCTH YPABHEHUI. 3
YPaBHEHMIl U cucTeM PaBHOCHIBHOCTD ypaBHEeHUH. OCHOBHBIE IPUEMBI X peIIeHUs (pa3iokeHHe Ha MHOXKUTEIH, BBEJCHNE HOBBIX HEU3BECTHBIX,
YPABHEHHI. MOICTAHOBKA, Tpaduieckuii MeTon). PernreHrne paninoHaIbHBIX YpaBHEHUH.
27. | IlpakTtu4yeckoe 3ansitue. PABHOCHJIBHOCTH CHCTEM YPABHEHMIA. 3
CucreMsl ypaBHEHUH. PaBHOCHIIBHOCTB cUCTEM ypaBHEHUH. OCHOBHBIE IPUEMBI PELIEHUs] CUCTEM YPaBHEHHI: OJICTAHOBKA,
asredpanveckoe CIIoKEeHUe, BBE/ICHNE HOBBIX IIEPEMEHHBIX. PellieHne cucreM ypaBHEHHH ¢ ABYMS HEN3BECTHBIMU
(mpocreiinye THIIBI).
Tema 11.2 Coaep:xanue yueOHOro MaTepuasa
Iloka3zare/bHbIe, 28. | IlpakTu4yeckoe 3ansitue. UppanuonanbHee ypaBHeHus . 3
Jorapupmuyeckue, Pemenne nppannoHanbHbIX YPaBHEHUH.
TPHTOHOMETPHYECKHU OCHOBHBIE IPHEMBI X PELICHHSL.
¢ YpaBHECHHS U 29. | IIpakrtu4yeckoe 3ansitue. [lokazareqbHble ypaBHeHUsI. 3
CHCTEMBbI yPABHEHUI ITokazaTensHble ypaBHeHHs. OCHOBHBIE IPUEMBI UX pelleHus. PellleHrue ypaBHeHUil.
30. | IIpaktnueckoe 3anaTHe. JIorapnpmuyeckue ypapHeHuUsl. 3
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE PUEMBI UX pelIeHUs. Perienrne ypaBHEHUH.
31. | IIpakTHyeckoe 3ansiTue. TpUroHOMeTpHYecKkHe ypaBHEHHUS. 3
Tpuronomerpuueckue ypaBHeHHs. OCHOBHBIE IPUEMBI HX pelleHus. Pemenne ypaBHeHHI.
32. | IIpaktnueckoe 3anaTHe. CHCTEMBbl ypABHEHHI. 3
Pemenne cucreM ypaBHEHHMH C JByMsi HEM3BECTHBIMH. M300pakeHHMe Ha KOOPAMHATHOW IUIOCKOCTH MHOXECTBA DPEIICHHN
YpaBHEHMH C IByMsl IEPEMEHHBIMH U UX CHCTEM.
KoHcyJIbTallun ¥ caMocTosITeTIbHAsA padoTa 00y4aloUIMXCs: PEIICHNE 33,184 ¥ IPUMEPOB. 3
Tema 11.3. Conep:xanue yueOHOro MaTepuasa
Hepagencrsa. 33. | Hepasencrsa. 2

PaBHOCHIIBHOCTE HEpaBEHCTB. PerieHre cucteM HEpaBeHCTB C OJHOW IIepeMEeHHOM. ParronansHble HepaBeHCTBa. MeToa
uHTEepBasoB. JloKa3aTeIbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpeiHeM apu(pMETHIESCKOM H CPEIHEM TeOMETPHYCCKOM JIBYX
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HUCCII.

34. | IIpakTuyeckoe 3ansaTHe. UppanuoHaibHbIe HEPABEHCTBA. 2 3
WppannonanbHble HepaBeHCTBA. OCHOBHBIEC IPHEMBI X PEIICHUSL.
35. | lIpaktnueckoe 3anaTHe. [lokasaTebHbIe HepaBeHCTBA. 2 3
[ToxazaTenbHble HepaBeHCTBA. OCHOBHBIE IPUEMBI X PEILICHMUSL.
36. | IIpakTuyeckoe 3ansTue. JlorapupmMuyeckne HepaBeHCTBA. 2 3
Jlorapudmuueckre HepaBeHCTBa. OCHOBHBIC MPHEMbI UX PEIICHUS
37. | lIpakTu4eckoe 3aHsiTHe. TPUrOHOMeTpHUYECKUE HEPABEHCTBA 2 3
Tpuronomerpuyeckne HepaBeHCTBA. OCHOBHBIE ITPUEMbI HX PEIICHHS.
Tema 11.4. Copep:xanue yueOHOI0 MaTepHaJia
Hcnoan3zoBanue 38. | UcnoJsib30BaHue CBOICTB M rpa)MKOB (PYHKIMI PH PelICHUH CHCTeM YPaBHEHHI. 2 2
cBoiicTB U rpadukos [Ipumepsl HCHIOTBE30BaHUS CBOWCTB U rpaKOB (QYHKIMI MPU PEILICHUH CUCTEM ypaBHEHHI. 300paxeHue Ha
¢bysxumii npu KOOPJAMHATHOH INIOCKOCTU MHOKECTBA PELIEHUI CUCTEM YPAaBHEHUI C JBYMsI IEPEMEHHBIMU.
peleHuH CHCTEeM 39. | Ucnoab3oBanue CBOMCTB U rpa)MkoB (PYHKIUI IPU pellleHUN HEPABEHCTB 2 2
YPaBHEHUIA U Hcnonp3oBanue cBOMCTB 1 rpadkoB (GYHKIMI IPH pEeIICHUH HepaBeHCTB. M300pakeHne Ha KOOPIMHATHON TNTOCKOCTH
HEPABEHCTB. MHOJKECTBA PELICHUI HEPABEHCTB C JBYMs NEPEMEHHBIMU U UX CUCTEM.
Tema 11.5. Copep:xanue yueOHOr0 MaTepHaJia
IIpumenenne 40. | IlpuMeHeHMe MaTeMaTHYeCKUX METOAOB /IJIsl pellleHUsI cofiep:KaTeIbHbIX 32124 2 2
MaTeMaTHYeCKHX IIpuMeHeHne MaTeMaTHYeCKUX METOJIOB IS PEIISHHUS COAepKaTeIbHBIX 3a7au U3 Pa3IMYHBIX 001acTe HAyKU U MPaKTHKH.
METO0B /I HHuTepnperanns pe3ynbraTa, y4eT pealbHbIX OrpaHHYEHH.
peleHus 41. | paxTtuyeckoe 3aHaTHe. Pemenne 3axay. 2 3
COACPKATEIbHBIX [IpumeHeHne MaTeMaTHYECKUX METOJIOB JUIS PEIICHHs IPUKIIAIHBIX 33/1a4. Pasnuune TpeOoBaHMiA, IPeIbIBISIEMBIX K
3aja4 JI0Ka3aTeNnbCTBAM B MaTEMATHKE, €CTECTBEHHBIX, COUATbHO-DKOHOMUYECKUX U TYMaHUTapHBIX HAayKax, Ha TIPAKTHKE.
Pewenue 3anau
KoHcyabTauum U caMmocTosiTeIbHAs patoTa 00y4alomuMXcsi: peleHre 3a1au. 9 3
IlpomexyTouHas aTTrecTanus B popme IK3aMeHA
HUroro 3a 3 cemecTp, yacoB 126
OOs13aTenbHON ayTMTOPHOMH HArpy3KH 82
B TOM YHCJIE€ NIPAKTUUECKUX 3aHATHH 46
KoHcybTalmii ¥ caMoCcTOsITeIbHON paboThl 00y4YaroIIerocs 44
Bcero, yacor 435
O0s13aTenbHON ay TUTOPHOM HATPY3KH 288
B TOM YHCJIE MPAKTUIECKUX 3aHATHN 94
KoHcynpramnmii 1 caMocTOSITeNpHOM paboThl 00yYaroerocs 147

J11s XapaKTepUCTHKHU YPOBHSI OCBOCHHS YI€OHOTO MaTepHralia UCTIOIb3YIOTCS CIIEAYIOIe 0003HAYCHHUS

1. — 03HAKOMUTEILHBIN (Y3HaBaHUE PaHEe U3YUYCHHBIX OOBEKTOB, CBOHCTB);

2. — penpoayKTUBHBIN (BBIIOIHEHUE ACATEILHOCTH 110 00pasily, MHCTPYKLUHU WU IO/ PYKOBOJICTBOM)

3. — IPOAYKTHBHBIH (TUTAHUPOBAHHUE U CAMOCTOSITEIILHOE BBHITIOJHEHUE ICATEILHOCTH, PEIICHHE TPOOJIEMHBIX 3a/1a4)
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3. YCJIOBUS PEAJIMZALIMU ITPOT'PAMMBI IPEJMETA

3.1. TpeOoBanuss K MHHUMAJIBHOMY  MAaTepPHAIbHO-TEXHUYECKOMY
odecneyeHHIo:

Peanuzaumss nporpaMmbl mIpeaMera TpeOyeT Hamuuus YydeOHOro KaOuHeTa
MaTE€MaTUKH.

O6opynoBaHue yueOHOTO KaOMHETa:

- TI0CaJOYHBIE MECTA M0 KOJIMYECTBY OOYUaIOIIUXCS;

- paboyee MECTO MpenoaaBaTes;

- MCJIOBadA OOCKaA,

3.2. UudopmannonHoe odecrieueHre 00ydeHust
Ilepeyens y4eOHbIX wu3gaHuii, WMHTepHeT-pecypcoB, I0NOJHHUTEIbLHOMN
JINTEPATYPHI

OcHosHble UCMOYHUKU.

1. bammakos, M. M. Marematuka [Tekct] : y4eOHHUK IJis CTYI. YUPEKICHHUI
CIIO / M. N. bammakos. - 5-¢ u3., crep. — M.: U1 «Akagemusi», 2018. — 256 c.
2. bammakoB, M. WM. Maremaruka: anre6pa W Havajla MaTEMaTUYECKOTO

aHanmsa, reometpus [Tekct] : yueonuk mis yupexxnennit CI10 / M. U. bammmakos.
- 4-e uzn., crep. — M.: U1 «Akagemusi», 2017. — 256 c.
3. ['puropses, B. I1., CabypoBa T. H. Matemaruka [DneKTpOHHBINA pecypc]:
yueOHuK s ctyaeHToB yupexxaenui CIIO / B. I1. I'puropsees., T. H. CabypoBa. —
l-e w3n., crep. — M.: UL «Axamemus», 2016. — 368 c. — Pexum pocrymna:
http://www.academia-moscow.ru/catalogue/4831/?online=1
4. ['puropwes, B. I1. CoopHuk 3amay no Beicuieil Maremaruke [Tekcr]: yueO.
nocobue aisa cryaeHtoB yupexaenui CI10 / B. I1. I'puropses., T. H. CabypoBsa. —
M.: U11 «Akanemus», 2017. — 160 c.
5. ['puropwes, B. II., CabypoBa T. H. Maremaruka [Tekct]: yuyeOHUK s
crynentoB yupexaenuit CIIO / B. II. I'puropses., T. H. Cabyposa. — M.: Ul
«Axanemus», 2017. — 368 c.

Humepnem pecypcnwi:

1. http://www.exponenta.ru/educat/links/l educ.asp#0 — Ilome3HbIe CCHIIKH HA
CaliThl MaTeMaTH4ecKoW M 00pa3oBaTeNbHOM HAIpPaBIEHHOCTU: Y 4YeOHbIE
MaTepHuabl, TECThI

2. http://www.fxyz.ru/ - UHTEpakTUBHBIN CIPAaBOYHUK (POPMYJ U CBEJICHUS 1O
anredpe, TPUrOHOMETPHUH, TEOMETPUH, (DU3HUKE.

3. http://maths.yfal.ru - CnpaBoYyHHUK COACPKUT MaTepual MO MaTEMaTHKE
(apumernka, anredpa, reoOMeTpusi, TPUTOHOMETPHS).

4. allmatematika.ru - OcHoOBHbIE (QOpMYJBI 1O anredpe W TIeOMETPHUHU:

TOXKJICCTBCHHBIE npeoOpazoBaHus, IPOTPECCHH, IPOU3BOIHAS,
CTEpEOMETPHS U MPOHY.

5. http://mathsun.rw/ — Hcemopus mamemamuxu. buorpadbun BeTUKHX
MaTE€MaTHKOB.

6.www edu .ru/dok edu asp
7.http // www mat. September .ru

34


http://www.academia-moscow.ru/catalogue/4831/?online=1
http://www.academia-moscow.ru/catalogue/4831/?online=1
http://mathsun.ru/
http://allmatematika.ru/
http://maths.yfa1.ru/
http://www.fxyz.ru/
http://www.exponenta.ru/educat/links/l_educ.asp#0

4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUA ITPEIMETA
KonTpounb u onieHka pe3yiabTaToB OCBOEHUS Y4eOHOTO MPEAMETa OCYIIECTBISETCS

npernoaaBarciicM B IMPOLCCCE
U NPOMEXKYTOYHOIO
VH/IMBUAYAJIbHBIX W/UJIM FPYNIOBBIX

TEKYIETro

MPOBEICHUSA
KOHTpOJIA, a

TaKXC

BBITTOJIHCHUA

V4EOHBIX ¥ NpakTUYECKUX 3aHSITHH,
00yJarOIUMUCS

BHEAYJIUTOPHBIX CaMOCTOSTENbHBIX paboT (BCP)

Paszoen Pezynemamer | Buo Dopmel u Memoowvl Buo Dopma Oyenka
u/unu 0C80€eH s KOHMPOsL | KOHMPOs OYeHouHo2o | unousuoya | pesynoma
mema npeomema * cpedcmea | IbHO2O moe
yuéma
ycneeaemo
cmu
Pasnen 1 TecTupoBaHue. Tecr. Y4eOHsIit banbnas
Tema Brmonuaenne BCP 3amanue KypHAI. OIIeHKa
1.1 .-1.2. 1 N mist BCP 3HAHWUH U
Texymumii N
yMEHHH
2-5)
Pazgen 2 YCTHBIN ¥ THCbMEHHBIA KonTponn YueOHbIi bansHas
Tema orpoc. HBIE KYypHaI. OLIeHKa
2.1.-2.4. Brmmonaenmne BOTIPOCHI. 3HAHUH H
1,2 Texymyii MPaKTUYIECKUX paboT u 3amanue yYMEHUH
BCP JUTSt (2-5)
IIpaKTH4ec
KUX paboT
u BCP
Pazgen 3 VY CTHBIN 1 THCHEMEHHBIA Bompocet YVueOuslit Banpuas
Tema orpoc. W 33aHus | JKypHAJL OLIeHKa
3.1.-3.2. Brmosnnenue hilat:e 3HAHUU U
12 MpaKTHYECKUX PaboT 1 orpoca. yMEHHH
’ Texymmit | BCP 3ananue (2-5)
JUIs
MpakTHyec
KUX paboT
u BCP
Pazmen 4 VY CTHBIN 1 MTHCHEMEHHBIA Bompocet YVueOuslit Banpuas
Tema 4.1 onpoc. Y 3aJaHusl | JKypHal. OLICHKa
Brimonnenue hilat:e 3HAHUU U
12 NpaKTHYECKUX paboT U ornpoca. yMeHui
’ Texymwuit | BCP 3ananue (2-5).
JUIst
MpakTHyec
KHX pabot
u BCP
Pasznen 5 VY CTHBIN U MHCbMEHHBIN Bonpocst YuaeOnsIit banbnas
Tema orpoc. W 3aJJaHusl | JKypHAL OLICHKa
5.1-5.2 Brimonuenue IS 3HAHUH U
12 NpaKTHYECKUX paboT U orpoca. yMeHui
’ Texymmit | BCP 3ananue 2-5)
JUIst
MIpaKTHYEC
KHX pabot
u BCP
Paznen 6 VY CTHBIN U NHCEMEHHBIN Bonpocst YuaeOnsIit banbnas
Tema onpoc. Brinonnenue W 3aJaHUS | JKypHal. OILICHKA
6.1- 6,3 NpaKTHYECKUX paboT U IS 3HAHUH U
1,2 BCP ompoca. yMEHUH
Texymmii 3ananue (2-5)
TUIs
MIPaKTHYEC
KUX paboT
u BCP
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Pasnen 7 Y CTHBIN 1 THCbMEHHBIA Bomnpocst YVueOuslit banbnas
Tema7.1 ompoc. W 33IaHusT | KypHaJ. OIlEHKa
Brmonnenue hilat:e 3HAHUU U
192 MPaKTUYECKUX paboT u orpoca. YMEHUH
' Texymmit | BCP 3ananue (2-5)
TUTSE
MIpaKTUYec
KUX paboT
u BCP
Pazmen 8 VY CTHBIN 1 MTHCHEMEHHBIA Bormpocet YueOuslit Banpuas
Tema 8.1 onpoc. Y 3aJaHusl | >KypHal. OLICHKa
Brmonnenue s 3HAHUU U
12 NpaKTHYECKUX paboT U orpoca. yMeHui
’ Texymmit | BCP 3ananue (2-5)
JUIS
MIpaKTUYec
KHX pabot
u BCP
Paznen 9 VY CTHBIN U NHCbMEHHBIN Bonpocst YuaeOnsIit banbnas
Tema 9.1 onpoc. Y 3aJaHusl | JKypHal. OLICHKa
Brimonuenue TS 3HAHUH U
12 NpaKTHYECKUX paboT U ornpoca. yMeHui
’ Texymmii | BCP 3ananue 2-5)
IS
TIpaKTHYec
KHX pabot
u BCP
Paznen VY CTHBIN U NHCEMEHHBIN Bonpocst YuaeOnsIit banbnas
10 ompoc. Y 3aJjaHusl | JKypHAaI. OIIEHKa
Tema Brimonnenue JUISt 3HAHUN U
10.1-10. 12 MIPaKTHIECKUX PaboT U ompoca. yMEHUH
2 ’ Texymmiit | BCP 3ananue 2-5)
TUTS
TIpaKTHYec
KUX paboT
u BCP
Paznen 11 VY CTHBIN U NMCBMEHHBII Bompocsl YueOHbIi banpnas
Tema orpoc. U 33aHUs | JKypHAJIL OlIeHKa
11.1-11.5 Brimonaenne TS 3HAHWUN 1
12 MPaKTUYECKUX paboT u ompoca. yMEHUH
’ Texymmit | BCP 3amanue (2-5)
TUTS
IIpaKTU4ec
KUX paboT
u BCP
I1J1.01. DK3aMeH Dk3amMeHal] | YdeOHbIiH BanbHas
TTpomesxyT HMOHHBIC KYpHAI. orerka
1,2 N 3aaHusI DK3aMeHall | 3HaHWH 1
OYHBIN .
HOHHAs yMEHHUH
BEIOMOCTEL | (2-5).
3VH *
1 — 3HaHMA

2 - yMeHHud
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