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1.IMACIIOPT TIPOT' PAMMBI YYEBHOM JUCHUIIINHBI
.01 MATEMATHUKA

1.1. O6acTh NpUMEeHeHNsI TPOTPAMMBI
Pabouas nmporpamma yueOHo# mucummuinabl [1J[.01 Maremarrka sIBISETCS COCTaBHOM YacThIO
OCHOBHOI npodeccroHalbHO# 00pazoBaTenbHOM mporpammbl punrana MI'TY B nmocenke S1010HOBCKOM
B COOTBETCTBHM C (ellepalibHbIM TOCYAapCTBEHHBIM 00pa30oBaTelIbHbIM CTAaHAAPTOM CPEIHEro
npodeccuonansuoro odpazosanus (ganee — ®I'OC CIIO) no cnenuansHocTH 43.02.15 TloBapckoe u
KOHJUTEPCKOE J1ENO.

1.2. MecTO JUCUMIJIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl
VYuebnas gucnummmHa  I1J[.01  Maremaruka — siBisieTcss  NpOQUIBHOW — TUCHMIUTMHOM
00111e00pa30BaTeIbHOTO IHUKIIA.

1.3 e AuCHUNIMHBI — TPe0OOBAHUSA K Pe3yJIbTATAM OCBOCHHS JUCHUIIIMHBI:

Copepxanue nporpaMmmsl «MaTemaThkay HaIIPaBJIEHO HA JOCTUKEHUE CIIENYIOLINX

LEJICH:

— oOecrnieueHre CGHOPMHUPOBAHHOCTH MPEJCTABICHUH O COLMANBHBIX, KYJIbTYPHBIX H
UCTOPUYECKHX (haKTOpax CTAHOBIJICHHSI MAaTEMAaTUKU;

— obecneueHrne CcHOPMUPOBAHHOCTH JIOTUYECKOTO, AJITOPUTMHUYECKOTO W MATEeMaTHYECKOTO
MBILLICHHUS;

— obecnieueHne c(HOPMUPOBAHHOCTH YMEHUH NPUMEHSTH IMOJyYCHHBIE 3HAHUS MPH PEIICHUH
pa3IMYHBIX 3a/1a4;

— oOecrnieueHre  c(HOPMUPOBAHHOCTH  MpPEJICTaBIEHUM O  MaTeMaTHMKe Kak  4YacTH
00111e4eTIOBEYECKON KYJIbTYphl, YHUBEPCATbHOM S3bIKE HAayKH, MO3BOJISIONIEM OIMCHIBaTh M H3ydaTb
peanbHbIe MPOLECCHI U SBIICHHUS.

B pe3ynbrate uzyuenus yueOHoi aucuumuinabl [1J.01 Matematuka oOyyaromuiics: 10JIKeH:

3HaTh:

31-3Hayenne MaTeMaTHIECKOM HAYKHU JJId pCHICHUS 3a4a4, BOSHUKAIOMIUX B TCOPUU U ITPAKTUKE,
LIMPOTY U B TOXE BpPEMS OIPAaHMYEHHOCTb INPUMEHEHMsS MATEMaTHYECKUX METONOB K aHaau3y M
MCCIIEIOBAHUIO TIPOIIECCOB U SBJICHHUI B IPUPOJE U OOIIIECTBE;

32-3HaueHHe MPAKTUKU U BOIPOCOB, BO3HUKAIOIIUX B CaMON MaTeMaTUKe Uil (OPMHUPOBAHUS U
Pa3sBUTHA MaTeMaTHYeCKOHN HAayYKH; UCTOPUIO PA3BUTUA IMOHATHUA YHCJIA, CO3JaHHA MATCMATHUYCCKOI'O
aHaJIN3a, BOSHUKHOBEHUS U Pa3BUTHsI T€OMETPHH;

33-yHUBEPCAIBHBIX  XapakTep 3aKOHOB JIOTUKM MaTeMaTHYECKUX  PpACCYKICHHH, UX
IMPUMEHUMOCTH BO BCEX 00JIACTSIX 4eIOBEUYECKOH e TeNbHOCTH;

34-BepOSATHOCTHBIA XapaKkTeP Pa3IMUHBIX IPOIECCOB OKPYKAIOIIEr0 MUAPA.

YMmerh:

V1- BbIIONHATH apudMeTHUecKHe NEHCTBUS HaJl YMCIaMH, coueTass yCTHble U NMUChbMEHHbIE
MIPUEMBI; HaXOAUTh MPUOIMKEHHbIE 3HAUYCHHs BEIMYMH W MOTPEUIHOCTH BBIYUCICHUH (aOCOMIOTHAA U
OTHOCHTEJIbHAs); CPAaBHUBAThH YHCIIOBBIE BBIPAKECHUS;

V2- HaxoAWTh 3HAYEHUS KOPHS, CTENEHH, Jiorapudma, TPUTOHOMETPUUECKUX BBIPAKEHHH Ha
OCHOBE OMNpEJEJICHUs, UCIONIb3Yys NMPU HEOOXOIMMOCTH MHCTPYMEHTAJbHBIE CPEJCTBA; MOJIb30BATHCS
NpUOIMKEHHON OLIEHKOH MPH MPAKTUYECKUX pacueTax;

V3- BBIIONHATH MPE0OPa30BaHUs BRIPAKEHUHN, MPUMEHSIST (OPMYIIBI, CBSI3aHHBIE CO CBONCTBAMHU
CTeTeHeM, Torapu(pMoB, TPHTOHOMETPHUECKUX (DYHKIIUMN;

VY4-BpluUCIATh 3HAa4YeHUE (QYHKLIMU MO 3aJaHHOMY 3HAYEHHIO apryMeHTa MpU pPa3InYHbIX
crnioco0ax 3afaHus GyHKIHUIO;
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V5- onpeaensTh OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKITUN, HIUTFOCTPUPOBATH WX Ha TpaduKax;

Y6- crtpouth rpaduKd HU3YYCHHBIX (DYHKIHUH, WUTIOCTPUpOBAaTh MO TpaduKy CBOICTBA
3JIEMEHTAPHbIX (DYHKIIMIH;

VY7 - ucnonb30BaTh NOHATHE (DYHKIMH [T ONMCAHUS U aHAJIHM3a 3aBHCUMOCTEH BEJMYNH;

V8- HaxXOAUTh MPOU3BOIHBIC JIEMEHTAPHBIX (DYHKITHIA;

VY9- ucnonp30BaTh NPOU3BOAHYIO JUISI U3YYEHUSI CBOMCTB (DYHKIMI U IOCTpOCHUE TPAPHKOB;

V10- npuMeHATh NPOU3BOAHYIO Il IPOBENCHUS MPUOIMIKEHHBIX BBIYMCICHUH, pelaTh 3ajauu
MPUKIIQJHOTO XapaKkTepa Ha HaX0XKIeHHE HanOOJIbIIEro ¥ HAMMEHBIIIETO 3HAYCHHUS;

V11- BBIYUCIATH B IPOCTEHIINX CITy4dasiX IUIOMAAN K 00bEMBI C UCIIOIb30BAaHUEM OIIPEAECIICHHOIO
UHTETpaa;

V12-pemath palnMoHalbHbIE, II0Ka3aTesIbHble, JorapudMuyeckue, TPUTOHOMETPUYECKHE
YpaBHEHUS], CBOJSIIMECS K IMHEWHBIM U KBaIPaTHBIM, a TAK)KE aHAJIOTUYHBIE HEPABEHCTBA U CUCTEMBI;

VY'13- ucnonp30Bath rpauUecKuii METO/I pEIICHUS YPAaBHEHUS U HEPABEHCTB;

V14- pemarb mnpocreiiiue KOMOMHATOpHBIE 3aJadyd METOAOM Iiepedopa, a Takke ¢
HCIOJIb30BAHUEM U3BECTHBIX (OPMYII;

V15- BBIYUCIIATE B IPOCTEUIINX CIIY4asiX BEPOATHOCTH Ha OCHOBE ITOJCYETA YUCIIA UCXOOB;

V'16- onucelBaTh B3aMMHOE PACIIOJIOKEHHE MPSMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE;

V17- aHanu3upoBaTh B MPOCTEHIIMX CIIydasX B3aUMHOE pACIOJIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

V18- pemiath IIaHUMETPUUECKUE U TIPOCTEUIITNE CTEPEOMETPUUECKUE 3a1aUd HA ~ HAXO0XKJICHUE
reOMETPUUECKUX BEIUYHUH (JJIMH, YIJIOB, IUIOIIAJeH, 00beMOB);

V19 - npoBoauTh 10Ka3aTeIbHbIE PACCYKICHUS B XOJ€ PEIICHUs 3a/1a4;

V20-nucnonp30BaTh MHpU PEIIEHUH CTEPEOMETPUUYECKHUX 3a/ad IUIaHUMETpHueckue (akTbl U
METO/IbI;

Y21-n1poBOAUTH CIOXKHBIE U HECIIOKHBIE NEAYKTUBHBIE PACCYKICHUS;

¥22-000CHOBBIBaTh C pa3yMHOMN CTENEHbIO MOJHOTHI PEIIEHUs 33a4 U MHUCbMEHHO O(pOpMIIAThH
UXx;

V23-popMynupoBaTh Ha MaTEMaTHUYECKOM SI3bIKE HECIIOKHBIE 3a]]a4ul TPUKIAHOTO XapakTepa u
UHTEPIPETUPOBATH MOJTYYEHHBIE PE3YIIbTATHI;

VY24-nonp30BaTbCsl 3JIEKTPOHHO-BBIYMCIUTEIBHON TEXHUKOW MpU PEIIEHUH MaTeMaTH4YEeCKHX
3ajay;

VY25-nonp30BaThCcsl COPaBOYHOM JINTEPATYPOI.

OcBoenue cojepkaHusi y4eOHOH AMCHUIUIMHBI «MaremaTtnka» O0O0EeCIeYHBAaeT JOCTHKEHUE
CTY/IEHTaMH CJIEYIOLNX PE3YyIbTaTOB:

JMYHOCTHBIX:

— c(hOpMHUPOBAHHOCTh NPEACTABICHUH O MaTeMaTUKe KaK YHUBEPCAJIbHOM S3bIKE HAyKH,
CpeACTBE MOJICTUPOBAHMS SIBJICHUN U MPOLIECCOB, HJIEAX U METOJIaX MAaTeMaTHKH;

— TMOHMMaHWE  3HAYMMOCTH  MaTeMaTHKH Ui HAYYHO-TEXHHUYECKOro  Tporpecca,
c(OPMHPOBAHHOCTh OTHOILIEHHUS K MaTeMaTUKe KaK K YacTh OOIIeueNOBEYECKOM KyJIbTYphl depe3
3HaKOMCTBO C UCTOpPHEH pa3BUTHUsI MAaTEMATHKH, YBOJIIOI[MEH MaTeMaTHUECKUX UJICH;

— pa3BUTHE JIOTMYECKOTO MBIIIICHUS, MPOCTPAHCTBEHHOTO BOOOPAXEHHS, aITOPUTMHUYECKOM
KyJIbTYpbl, KPDUTUYHOCTH MBIIUICHUS Ha YpOBHE, HEOOXOAMMOM Juisl Oynymied npodeccrHoHalbHOM
JesTeIbHOCTH, JJIS IPOJOKEHUS 00pa30BaHUs U caMO0Opa30BaHUS;

— OBJIAZICHWE MaTeMaTHYECKUMH 3HAHUSAMH W YMEHHSIMH, HEOOXOIUMBIMH B ITOBCEIHEBHOU
KHM3HH, JUIT OCBOCHUS CMEKHBIX €CTECTBEHHO-HAYUHBIX JAUCIUIUINH M TUCIUILIHH MPO(EeCCHOHAIEHOTO
LUKJIa, Ui TOJydeHHsl OOpa3oBaHHs B OOJNACTAX, HE TPEOYIOIIMX YriIyOJeHHOH MaTeMaTHYecKOu
MOJITOTOBKH;

— TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA TPOTSHKCHUH

BCEHl JKM3HM; CO3HATEIBHOE OTHOLICHHWE K HEMPEepPHIBHOMY OOpPa30BaHUIO KaK YCIOBHIO YCHEIIHOW
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npodeccHoHaNBEHOM U OOIIIECTBEHHOH JAEITeTbHOCTH;

— TOTOBHOCTb U CITIOCOOHOCTH K CAMOCTOSITENIbHOM TBOPUECKON 1 OTBETCTBEHHOW JESATEIbHOCTH;

— TOTOBHOCTb K KOJJIEKTUBHOI paboTe, COTPYAHHUYECTBY CO CBEPCTHUKAMHU B 00pa30BaTEIbHOM,
OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BATENLCKOM, MPOSKTHON U IPYIUX BUJAX NESATEIbHOCTH;

— OTHOIIEHUE K NPO(ECCHOHATBHONW NEATEIILHOCTH KaK BO3MOXHOCTH Y4YacTHsl B PEHICHUH
JIUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX TPOOIIEM;

MeTalpeaAMETHBIX:
— YMCHHEC CaMOCTOSATCIIBHO OIIPEACIIATH HECIH ACATCIBHOCTU U COCTABJIATD IIJIAHBI ACATCIIBHOCTHU,

CaMOCTOATENIbHO OCYILECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATh AEATEIbHOCTD; UCIOJIb30BaTh BCE
BO3MOJKHBIE PECYPCHI ISl JOCTHKEHMSI NOCTABJICHHBIX LEJIEH W peaju3aliy IUIAHOB JAESTENbHOCTH;
BBIOMpATh YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIHIX;

— yMEHHME MpPOAYKTUBHO OOLIaThCSI U B3aWMOJEHCTBOBAaTH B IPOLIECCE COBMECTHOM
NEeSTeNIbHOCTH, YYUTHIBATh MO3HMIMU JAPYTUX YYACTHUKOB JESATEIBHOCTH, 3(PGEKTUBHO pa3peniaTh
KOH(JIUKTHI,

— BJIQJICHHME HABBIKAMHU  I103HABATEIbHOW, y4EOHO-UCCIIEIOBATEIBLCKOM UM IPOEKTHOU
NeSITeNIbHOCTH, HAaBBIKAMH pa3pelieHusi npodiaeM; COCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIHLHOMY
MIOMCKY METOJIOB PEIICHUS TPAKTUYECKUX 33]1a4, IPUMEHEHHIO Pa3JIMYHbIX METOJOB IIO3HAHNUS;

— TOTOBHOCTb M CIOCOOHOCTH K CaMOCTOSATENbHOH HMH(OPMAIMOHHO-TTO3HABATEIBHOM
NeSITeNIbHOCTH, BKITFOYAst YMEHUE OPUEHTHUPOBATHCS B PA3TUYHBIX HCTOYHUKAX MHPOPMAIIMH, KPUTUYECKU
OLICHHUBATh U UHTEPIPETUPOBATH UH(DOPMAIIHIO, TOTYIaeMYIO U3 PA3TMUYHBIX UCTOYHHKOB;

— BJAJCHHE SA3BIKOBBIMHM CPEACTBAMHU: YMEHHME SCHO, JIOTMMHO M TOYHO M3J1aratb CBOXO TOUKY
3pEHHsI, HUCIIOIb30BATh aJICKBATHBIC SI3bIKOBBIE CPEJICTBA;

— BJIQJICHHE HABBIKAMH MMO3HABATEIILHONU PEIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JTEUCTBUHN U
MBICJIUTENIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMWM, I'PAHUI] CBOETO 3HAHUS U HE3HAHMS, HOBBIX
ITO3HABATENIBHBIX 3371a4 U CPEACTB I UX JOCTHIKECHHUS;

— LIEJeYCTPEMJIEHHOCTh B TOWCKAX W NPHUHSTUU pElIeHUH, COOOpa3sUTEIbHOCTh U WHTYULIUA,
Pa3BUTOCTh IPOCTPAHCTBEHHBIX IMPEICTaBIEHUI; CIOCOOHOCTh BOCHPUHHMMATH KpPacoTy W TapMOHUIO
MHpA;

NpeaAMETHBIX:

— ¢(hOpMHUPOBAHHOCTD NPE/CTABICHUI O MaTeMaTUKe KaK 4acTH MUPOBOM KyJbTYpbl U MecTe
MaTeMaTHKd B COBPEMEHHOM IMBMJIM3AIMM, CIIOCOOAX OMHCAHUS SBICHUH peaJbHOr0 MHpa Ha
MaTEMaTHYECKOM SI3bIKE;

— c(hOpMHUPOBAHHOCTb TPEJACTABIEHUI O MaTeMaTHMYeCKHX TMOHATHUAX Kak BaKHEHIINX
MaTEMaTHYECKUX MOJENAX, IMO3BOJISIIOIIMX ONMCHIBATH M M3y4aTb pa3HbIE NPOLECCHl U SBICHUS;
ITOHMMAaHHE BO3MOKHOCTH aKCMOMAaTH4YECKOT0 MOCTPOCHMSI MATEMaTHUYECKUX TEOPUI;

— BJAJCHHE METOJAaMHU JOKa3aTelbCTB W AITOPUTMOB pEIICHHS, YMEHHE UX IPUMEHSTH,
IIPOBOAMTD JOKA3aTENIbHBIE PACCYKIACHHS B XO/I€ PELLIEHUS 3aay;

— BIIQJICHHE CTaHJAPTHBIMH TpUEMaMU pEHIeHHs] palOHAJIbHBIX W HppalOHAIbHbIX,
[IOKA3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPAaBHEHMH U HEPABEHCTB, MX CHUCTEM;
UCIOJIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHUCIIE JUISl MOMCKA IyTH PEIICHHUS M
WUTIOCTPALMK PELICHNS] YPAaBHEHUIN U HEPABEHCTB;

— c(opMHPOBAHHOCTH MPENICTABICHUI 00 OCHOBHBIX MOHATUSAX MaTEMaTHUYECKOIO aHAIM3a U UX
CBOWCTBaxX, BJIQJICHUE YMEHUEM XapaKTepU30BaTh MOBEJCHHUE (YHKUMH, UCTOIH30BAHUE IMOTYyYCHHBIX
3HAHUW U1 ONUCAHUS U AaHAJIN3a PEATIbHBIX 3aBUCUMOCTEN;



— BJAJCHHE OCHOBHBIMM IOHATUSMH O IUIOCKMX M MPOCTPAHCTBEHHBIX TI'€OMETPUYECKHUX
¢burypax, uX OCHOBHBIX CBOMCTBaX; COPMUPOBAHHOCTh YMEHHUS PAaCIIO3HABATh FeOMETpUUYECKre (PUTypHI
Ha YepTekax, MOACISAX U B PealbHOM MUPE; IPUMEHEHNE U3YYEHHBIX CBOMCTB T€OMETPUUYECKUX GUTYD U
(bopmyn Ui penIeHns TeOMETPHUECKUX 3a1a4 U 3a/1a4 C IMPAKTHYECKUM COACPIKaHUEM;

— copMHpOBaHHOCTH MPEACTABICHUI O TMpoleccax M SBICHUSX, UMEIOUINX BEPOSITHOCTHBIN
XapakKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHUPE, OCHOBHBIX MOHATHUAX 3JIEMEHTapHOU
TEOpUU BEPOATHOCTEW; yYMEHHMHW HAXOAUTb U OLIEHWBATh BEPOATHOCTH HACTYIUICHUS COOBITUH B
MPOCTEUIINX MPAKTUYECKUX CUTYALMSIX U OCHOBHBIC XapaKTEPUCTUKH CIYUAMHBIX BEJIUYHH;

— BJAJICHHE HABBIKAMHM HCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IPH PEIICHHUH
3a/1a4.

Komnerenunu odyuyarmerocs, popMmupyembie B pe3yJibTaTe 0CBOEHUS JUCHHILIAHBI
OK 01 — BroiOupates crnocoObl pemieHus 3amgad  NpodeCCHOHATBHOM  JEeSTENbHOCTH,

IMPUMCECHUTCIIBHO K Pa3JIMYHBIM KOHTCKCTAM.

OK 02 — OcyIecTBIATh MOUCK, aHAIW3 U UHTEPIPETANI0 UHPOpMAIK, HEOOXOAUMON
JUTSL BBITIOJTHEHUS 3a/1a4 TPO(PECCHOHAILHON JCATEIBHOCTH.

OK 03 — IlnmanupoBath 1 peain30BbIBATh COOCTBEHHOE MPO(HECCUOHATBFHOE U IMYHOCTHOE
pa3BUTHE.
OK 04 — Paborare B KoOJIICKTHBE W KOMaHze, 3()PEKTUBHO B3aMMOICHCTBOBATH C

KOJUICraMu, pyKOBOACTBOM, KIIMCHTaAMH

1.4. KosinuecTBO 4acOB HA OCBOEHHE MPOTPAMMBI:

MaKCUMaJIbHON y4eOHON Harpy3ku oOyyaromerocs —352 yaca, B TOM YHUCIIE:

00s13aTeNTLHOM ayIUTOPHOM y4eOHOM HAarpy3Kku oOydJaromierocst — 314 gaca,

CaMOCTOSITENIbHOW paboThl oOyuaromierocss — 16 wyacoB: B TOM 4HclIe HWHAWBUAYaJbHOE
npoekThpoBanue 16 yacos,

IPOMEKYTOUHON aTTeCTalluy - 22 4acoB.



2.CTPYKTYPA M COJIEP)KAHUE YUYEBHOU JJUCIUATILJIMHBI
H1.01 MATEMATHKA

2.1. O0beM yueOHOI JMCHMILJIMHBI M BHABI Y4e0HOH padoThl

Bup y4yeOHoii padoThI Koamsecrso Cevectpu
ry P yacosB (Bcero) 1 2

Oobs3aTesbHAsI AyIUTOPHAA yyeOHAasI 314 118 196
HArpy3Ka B TOM 4YHCJI€:

Teopernueckue 3aHsaTus (JI) 212 80 132

npaktuaeckue 3anstus (I13) 102 38 64
CamocrosiTesibHAsi padoTa 00y4ar0IMXCs 16 i 16
(CPC) (Bcero) B TOM 4ucJie

WHAUBUAYaAIbHBIN POEKT 16 - 16
KouncyabTanmi - - -
IIpome:xxkyTouHasi aTTecTanus 22 10 12

(dhopMOii MPOMEKYTOTHOH aTTECTAIIUU Ix3aMen Iczamen | Dxsamen

SBIISIETCS DK3aMEH
OO0u1asi TPy10€eMKOCTh 352 128 224




2.2. TemaTnueckuii niian yuyeonoi nucuuniaunsl I11.01 MaremaTuka

Koan4yecTBO 4acoB

RS = g
=252 |8 | E B =5
EZF Z |2 | E| 2z 2 2
S 2SI 2E| 8E| | 25| 3 s E
Nen/m | JI/II3 HanmeHoBaHHe TeM =2 E| ZEl ZE| 3 S -~ é E
s =53 S Eleg=| & &
2 = < é‘ = S
Q
1 JI1 | BBenenue 2 2 - - -
Pasznea 1. Pa3zBuTHe NOHATHS 0 YHCIE. DJIEMEHTEHI BBIYHCINTEILHONH MATEMATUKH 18 12 6 - -
2 J2 HeicTBuTenbable ynciia. OCHOBHBIE 3aKOHBI ACHCTBUM 2 2 - - -
3 13 Monynb neficTBUTENBbHOrO YKcaa. ApudMeTHuecKuil KOpeHb HaTypaabHON 5 5 i i i
CTEIIEHU
4 JI4 | Kopenb N-0ii CTENEHN U €70 CBOKWCTBA 2 2 - - -
5 I13 1 | Moaynb neficTBUTENBHOrO ykciaa. ApupMeTHueckuii KOpeHb HaTypalbHON 5 ) 5 ) )
crenenu [IpeoOpa3oBaHue BbIpaXeHH, COIEPIKALTUX PaJUKaIIb
6 JI5 | IloHsTe 0 MHMMBIX ¥ KOMIUIEKCHBIX YUCIaX 2 2 - - -
BrinonHenue ynpaxHeHU Ha CJI0KEHUE, BBIYMTAHNE, YMHO)KEHUE U JCIICHUE
7 I13 2 | KOMIUIEKCHBIX YHCET, 3a/IaHHBIX B anreOpanyeckoit popme. Bozenenune 2 - 2 - -
KOMIUIEKCHBIX YHCEN B CTENIEHDb
8 JI6 | [lorpemHocTy npuOIMKEHHBIX 3HaUYeHUH uncen. JlelicTBus Haj 5 2 i i i
NpUOIMKEHHBIMU 3HAYEHUSIMH YU CeT
9 I13 3 | JeticTBus Haa MpUOIMHKCHHBIMUA 3HAUCHHUSIMU YHCEIT C YI€TOM TPaHHUII 2 i 2 i )
IIOIPEIHOCTEN. Bplunciaenus ¢ Hanepea 3aJaHHOW TOYHOCTBIO
10 JI7 | CreneHb ¢ NpOM3BOJIBHBIM [10KA3aTENEM U €TI0 CBOMCTBA 2 2 - - -
Pa3nes 2. @yHknum, uX cBoiicTBa M rpaduKu. 10 8 2 - -
11 18 DyHKIIUN U UX OCHOBHBIE cBOicTBa. O0IacTH ONpeesieHUs] U 3HaYeHUS 2 2 i i i
¢byskun. [lonsitue MoHoTOHHOCTH QYHKIMU. OrpaHUYEeHHOCTh (QYHKIIUU
12 JI9 | CgoiictBa pynkiuu. [lepuonuunocts. HenpepbIBHOCTb. ACUMITTOTHI 2 2 - - -




13 JI 10 | JIunetinas u npoOHO-uHEHHAs GyHKIM. CBOMCTBA U TpaduK 2 2 -

14 3 4 Beinonnenue 3ckn30B rpadukoB (yHKIMN 10 3aJaHHBIM CBOWCTBAM 5 i 5
ITocTpoenue rpadukoB TUHEHHON U IPOOHO-TUHEHHON QYHKITUT

15 JI11 | BzaumooOparuble QyHKIHH 2 2 -

Pa3nen 3. OCHOBBI TPUTOHOMETPHH 48 34 14

16 JI 12 | PagmanHO€ U3MEPEHUE YT U YTIIOB 2 2 -

17 JI 13 | O6GoO01IeHne MOHATHS TyTH 2 2 -

18 114 Omnpenenenue cuHyca, KOCUHYCa ¥ TaHTE€HCA yIiia. 3HAKH WX 3HAYCHUH. 2 2 i
IlepnoIMYHOCTh TPUTOHOMETPUYECKUX (YHKLUH

19 115 3aBHCUMOCTBH MEXKAY CHHYCOM, KOCHHYCOM M TAHT€HCOM OJTHOTO U TOTO K€ 5 5 i
yria. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKJIECTBA

20 JI 16 | BelpaxxeHune TPUrOHOMETPUUECKUX QYHKIMH yepe3 Ipyrue 2 2 -
VYnpoleHue TpuroHoMeTpu4YecKux BolpaxkeHui. [IpeobpazoBanue

21 [13 5 | TpuronomMeTpruyeCcKuX BbIpakeHUN. BripaxkeHrne TpPUroHOMETPUUECKUX 2 - 2
BBIpQ)XEHUH uepe3 Jpyrue

22 JI 17 | Cunyc, KOCHHYC ¥ TAaHTEHC YTJIOB O M —0 2 2 -

23 JI18 | ®opmyiibl npuBEACHUS 2 2 -

24 JI 19 | TpuronomeTrpuueckue GyHKIUHU anredpandeckoil CyMMbl IBYX apryMEeHTOB 2 2 -

o5 m36 Berunciienue 3HauyeHU BRIpaXKEHUS ¢ TOMOILBIO (hOpMYJT IPUBEIEHUS U C 5 i 5
TTOMOIIIBIO (DOPMYJT CIIOKEHUS

26 JI 20 | TpuroHomeTrpuyeckue GyHKIUHU YABOSHHOTO apryMEHTa U IMOJIOBUHHOI'O yria 2 2 -

27 I13 7 | Ilpumenenue ¢hopMyI ABOMHOIO apryMeHTa 2 2

28 121 ITpeoOpa3oBanue anredpandeckoil CyMMbl TPUTOHOMETPUUECKUX (DYHKIIUN B 2 2 i
MIPOU3BEICHNE

29 I13 8 | IIpeobpazoBaHne CyMM TPUTOHOMETPUUYECKUX (QPYHKIMH B TPOU3BEICHNE 2 - 2

30 JI 22 | ObpaTHble TPUTOHOMETPUYECKHE (PYHKIIUU 2 2 -

31 13 9 Brruucnenne 3naueHui BEIPOKESHHM, COACPKAITUX 00OpaTHBIC 5 ) 5
TPUTOHOMETPHUECKUE (PYHKITHH

32 JI 23 | Pemenue nmpocTeHImmx TPUTOHOMETPUIECKUX YPaBHEHHIA 2 2 -

33 JI 24 | Pemienne npocTeHnX TPUrOHOMETPHUUECKUX HEPABEHCTB 2 2 -

34 I13 10 | Pemenue npocTenmmx TPUrOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB 2 - 2
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Pemennie TpUroHOMETPUUECKUX YpaBHEHHH. Y paBHEHUS, CBOSIINECS K

35 JI25 2 2 -
KBaJJpaTHBIM
36 1126 VYpaBHenue a sin x + b cos x = c¢. YpaBHEHUS peliaeMble pa3IokKeHUEM JIEBOH 2 2 )
YaCTH Ha MHOXXHTEIH
Tpuronomerpuueckue pyHkuuu. O61acTb ONpeAeIeHNs U MHOKECTBO
37 JI27 | 3HaueHuil. YeTHOCTh, HEUETHOCTD, IEPUOAUYHOCTD TPUTOHOMETPUUYECKUX 2 2 -
byHKIHHA
38 JI 28 | CpoiictBa u rpaduku GyHKIMA Yy = cOosSX,y =sinxuy = tgx 2 2 -
39 I13 11 | IlocTtpoenue rpa kOB TPUTOHOMETPUUYECKUX (DYHKUIMN 2 - 2
Pasnen 4. Crenennsble, JJjorapupmuueckue, nokasareibHble QyHKIUHN 32 18 14
40 JI29 | Crenennas ¢yHKIUs, €€ CBOWCTBA U TpaduK 2 2 -
41 I13 12 | ITocTpoeHue rpa kOB CTEIICHHON (PYHKIIHH 2 - 2
42 I13 13 | Pemenue uppaioHaibHbIX YpaBHEHHI 2 - 2
43 JI30 | IlokazatenbHas QyHKIUS, €€ CBONCTBA U rpaduK 2 2 -
44 I13 14 | IlocTpoeHue rpadMKOB OKA3aTSIHHON (PYHKIIHH 2 - 2
45 JI31 | Iloka3aTenbHble BhIpakeHUs. PerieHre noka3aTenbHbIX YpaBHEHUN 2 2
46 JI 32 | Pemrenne moka3areabHbIX HEPABEHCTB 2 2 -
47 I13 15 | PemieHne noka3aTesbHBIX YPAaBHEHUI U HEPABEHCTB 2 - 2
48 JI1 33 | Jlorapud™mbl 1 X CBOHCTBA 2 2 -
49 JI34 | JlecaTuuHbIe U HaTypajIbHbIE JOrapudMbl 2 2 -
50 I13 16 | Beruncnenue norapudmos. [Ipeo6pazoBanue gorapupmMHUUECKuX BbIpaKEHUN 2 - 2
o1 JI 35 | Jlorapudmuueckast pyHKIMs, CBOMCTBA U rpaduk 2 2 -
52 I13 17 | IocTpoenue rpadukoB JorapuPmMudeckoil GyHKIIUN 2 - 2
53 J136 | Jlorapudmudeckue ypaBHEHUS 2 2 -
54 JI 37 | Jlorapudmuyeckrie HepaBeHCTBA 2 2 -
55 I13 18 | Pemenue norapupMuuecKux ypaBHEHUN 2 - 2
Pa3nes 5. YpaBHeHusi u HepaBeHcTBa. CHcTeMbl YPaBHEHHIl 1 HEPABEHCTB 8 6 2
56 JI 38 | PaBHOCWJIBHOCTH ypaBHEHUH 2 2 -
57 JI39 | Cuctembl ypaBHEHMH U CIIOCOOBI X pEIICHUS 2 2 -
58 J140 | Cuctema n COBOKYITHOCTh HEPABEHCTB 2 2 -
59 I13 19 | Pemenue cucreM ypaBHeHui Perienre cucteM 1 COBOKYITHOCTH HEPABEHCTB 2 - 2
10

ITpome:kyTOUHAs aTTeCTANMS
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| | 1 cemectp 128 80 38 10
Paszgea 6. Hauaia MmareMaTn4ecKkoro aHajamsa 58 40 18

60 J1 41 | Ilpenen nepeMeHHOM BeJIMYMHBL. TeopeMbl O mpeenax. 2 2 -
61 J142 | Cymma 6ecCKOHEUHOM reOMEeTPHIECKOM MPOrpeccun 2 2 -
62 J143 | Ilpenen pynkumu. HenpepbIBHOCTH PYHKITUN 2 2 -
63 I13 20 | Beruucienue npeneaon 2 - 2
64 JI1 44 | IlpousBoaHast GyHKIMU 2 2 -
65 J145 | IlpaBuna nuddepenupoBanus 2 2 -
66 JI 46 | [Ipon3BonHbIC dJIEMEHTAPHBIX (HYHKINH 2 2 -
67 [13 21 | Beiuucienre Npou3BOIHBIX JIEMEHTAPHBIX U CIIOXKHON (YHKIIHH 2 - 2
68 J147 | I'eomeTpuyeckuii CMbICI TPOU3BOAHOM. 2 2 -
69 J148 | YpaBHeHUE KacaTeIIbHON 2 2 -
70 J149 | ®dusuyeckuil CMBICI MPOU3BOTHOM 2 2 -
71 [13 22 | HaxoxxeHue ypaBHEHHE KacaTelbHOU 2 - 2
72 JI50 | IlpumeneHue npon3BOAHON K UCCIIEOBAHUIO (PYHKIIMI HA MOHOTOHHOCTD 2 2 -
73 JI51 | DOxcrpemyMbl QyHKIMH 2 2 -
74 I13 23 | OTpIcKaHHe TOYEK MHHUMYMa H MaKCUMyMa. DKCTpeMyM QYHKIIHA 2 - 2
75 JI 52 | BeimykiocTs rpaguka GyHKIHMH, TOUYKH nepernda 2 2 -
76 JI 53 | IIpumeHeHHe NpoU3BOIHON K NOCTPOCHUIO IrpaKoB (PyHKITHIMA 2 2 -
77 I13 24 | Uccnenoanne ¢ynkuuu. [Tocrpoenue rpadukoB GyHKIINU 2 - 2
78 154 [TpuMeHeHre TPOM3BOTHON JJIS1 HAXOXKIEHUS HAaOOIBIINX M HAMMEHbBIIINX 2 2 i

BEJIMYHH

Haxoxxnenune HauOobIIero 1 HAMMEHbIIET0 3HaYeHUs (PYHKIIHH.
79 13 25 . 2 - 2

HccnenoBanme QyHKIMH C TTOMOIIHIO IIPOU3BOTHON
80 JI 55 | IlepBooOpaznas. CemelcTBO NEPBOOOPA3HBIX 2 2 -
81 JI 56 | IlpaBuia HaX0XJEHHUS IEPBOOOPA3HBIX 2 2 -
82 JI 57 | HeompeneaeHHBINH HHTETPA M €0 MPOCTEHIITIE CBOHCTBA 2 2 -
83 [13 26 | MaTerpupoBanue NpocTeHIINX (YHKITHIA. 2 - 2
84 JI 58 | OnpeneneHHblil UHTErpal U €ro OCHOBHBIE CBOMCTBA 2 2 -
85 I13 27 | Beruncnenue onpeieseHHoro HHTerpaia 2 2
86 159 [TpumeHeHne onpeieIeHHBIX HHTETPAJIOB TSI BEIYUCIICHHS TJIOMIAIeH MIIOCKUX 5 5 i

¢buryp
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Brruncnenue miomazaei niockux Guryp ¢ mpuMeHEeHHEM ONpPeIeIEHHbBIX

87 I13 28 2 - 2
UHTErpajioB

88 J160 | IlpumeneHue Npou3BOIHON U UHTErpaja K PEIICHUIO TPAKTUYECKUX 3a]1a4 2 2 -

Pa3nen 7. [Ipsimble ¥ MJIOCKOCTH B IPOCTPAHCTBE 34 22 12

89 JI61 | OcHOBHBIE TOHATHUS CTEPEOMETPUN 2 2 -

90 JI 62 | AKCHOMBI CTEPEOMETPHUHU, TEOPEMBI U CICJICTBHUS U3 HUX 2 2 -

91 I13 29 | Pemenue 3a1a4 Ha MCMOJB30BAaHUE AKCHOM U CIISJICTBHM U3 HUX 2 - 2

92 JI 63 | ITapannenbHble IpsiMbIe B IPOCTpaHCTBE. [lapaninenbHOCTh Tpex NpsaMbIX 2 2 -

93 J1 64 | IMapamienpbHOCTh IPSIMOM U TUIOCKOCTH 2 2 -

94 I13 30 | Pemenue 3ama4 Ha MapajuIeIbHOCTD MPSIMBIX, TAPAJUIETLHOCTD MPSMON H 5 i 5
TJIOCKOCTH

95 JI 65 | B3zaumHOe pacrnoyioxXKeHHe MPSIMBIX B TPOCTPAHCTBE 2 2 -

9% JI 66 | CkpemuBaronyecs npsiMple. YTJIbl C COHANIPABICHHBIMHU CTOPOHAMH. YTOJ 2 2 i
MEXy IPSIMBIMA

97 J167 | ITapannenbHOCTh M10cKOCTEM. CBOMCTBA MapajlIeIbHbIX NTIOCKOCTEN 2 2 -

98 [13 31 | Pemenue 3a1a4 Ha MapauIeIbHOCTh TUIOCKOCTEH 2 - 2

99 JI 68 | IlepnenaukynsipHble NpsMble B IpocTpaHcTBe. [lapannenbHble npsMele, 2 2 i
NIEPIIEHIMKYJIIPHBIE K IJIOCKOCTH

100 J169 | Ilpusnax [IepIIEH UKY/IPHOCTH IIPSIMOM U ITOCKOCTH. Teopema o npsiMoH, 2 2 i
NIEPIEHIUKYIISIPHON K INIOCKOCTU

101 I13 32 | Pemenue 3amad Ha HEPICHIMKYIAPHOCTE PAMBLX. Pemenne 3anay Ha 2 i 2
NEPIEHIUKYJIIPHOCTD MPSIMON U INIOCKOCTH

102 JI70 | Paccrosinne OT TOUKH JI0 MIIOCKOCTH. TeopeMa 0 Tpex neprneHauKyIsIpax. Yo 5 5 )
MEX1y NPSIMOH U IJIOCKOCTBIO

103 13 33 Pemenune 337211 Ha B3AHMHOE PacIONOKEHHE IPSIMOM M TUIOCKOCTH, ABYX 5 i 2
IJI0CKOCTEN

104 171 I[ByrpaHHBEe Y MHOTOTpaHHbIe YIiibl. [IpU3HaK nepneHIuKyinsapHOCTH ABYX 2 2 i
IJI0CKOCTEN

105 3 34 PCHICE-II/IC 3a]1a4 Ha HaX0XJIEHUE ABYIPAHHBIX U COOTBETCTBYIOIUX HX 2 i 2
JIMHEHHBIX YTJIOB

Pa3nes 8. MHOrorpaHHHMKH M IVTIOIIAAH X OBEPXHOCTEH 18 12 6
106 JI 72 | IloHaTHE MHOTrOrpaHHHUKA 2 2 -
107 J173 | Ilpusma. [Tnomane ee MOBEPXHOCTH 2 2 -

13




108 JI 74 | Ilapamenenures U €ro CBOMCTBA 2 2 -
109 I13 35 | Pemenue 3a1au Ha HAXOXKJCHUE DJIIEMEHTOB MMapajuICIICIUIIEIa U TPU3MBbI 2 - 2
110 JI75 | Ilupamuna. [Tnomaas ee MOBEPXHOCTH 2 2 -
111 [13 36 | Pemenue 3a1a4 Ha HAXOXKJCHHUE SJICMEHTOB TTUPAMU/TBI 2 - 2
112 JI 76 | I1paBuiabHBIE MHOTOTPAHHUKHU 2 2 -
113 JI77 | CummeTpus B IPOCTPAHCTBE 2 2 -
114 [13 37 | Pemenue 3a1au Ha HAXOXKJCHUE JIEMEHTOB MHOTOTPAaHHUKOB 2 - 2
Pazjnen 9. Tesa BpameHus v mjiomaam NnoBepxXHocTeil 18 12 6
115 JI78 | Hwmuap. [Tnomans ero noBepXHOCTH 2 2 -
116 JI'79 | Konyc. Ilnomaas moBepXHOCTH 2 2 -
117 [13 38 | Pemienue 3a7a4 Ha HAXOXKJEHUE SJIEMEHTOB LIUJIMHIPA U KOHYCa 2 - 2
118 JI 80 | Ulap u cdepa. [lnomans cheps 2 2 -
119 I13 39 | Pemenue 3ama4 Ha HAXOXKICHHUE DJIEMEHTOB 1apa 1 chepsbl 2 - 2
120 JI 81 | B3zaumHOE pacmoyioKeHUe TUIOCKOCTH U chepbl 2 2
121 JI 82 | Yactu mapa u cepsl 2 2 -
122 I13 40 | Pemrenue 3a1a4 Ha HAXOXKJEHUE SJICMCHTOB BCEX TEJ BPAICHUS 2 - 2
123 JI 83 | CeueHus IMIMHAPUUECKON U KOHMUYECKOM MMOBEPXHOCTEM 2 2 -
Pa3nes 10. O0beMbl MHOTOTPAHHHMKOB M TeJ1 BPALLICHUS 12 8 4
124 JI1 84 | ITonsarue o6bema tena. OOBEM NMPSIMOYTOJIBHOTO MapajlieNenunea 2 2 -
125 JI 85 | O6bvem npsiMoit TPU3MBI U IIHITHHIIPA 2 2 -
126 JI 86 | OO6bem HaKIIOHHOM MPHU3MBI, MUPAMUIBI M KOHYCa 2 2 -
127 [13 41 | Pemenue 3a7a4 Ha HAXOXKJEHUE 00beMa MapauleNienune1a, IpU3Mbl, IIIHHAPA 2 - 2
128 JI 87 | O6wvem mapa 2 2 -
129 I13 42 | Pemenne 3a1a4 Ha HaXOXKJIeHNE 00bEMOB MUPAMUIBI 1 KOHYCA, I1apa 2 - 2
Pa3nes 11. BekTopbl B mpocTpaHcTBe 10 6 4
130 JI 88 | IlonsTHe BeKTOpa B IpoCTpaHCTBE. PaBEeHCTBO BEKTOPOB 2 2 2
131 JI 89 | CnoxeHue U BbIYMTaHHE BEKTOPOB. Y MHOXKEHUE BEKTOPA HA YUCIIO 2 2 2
132 I13 43 | 3aganus Ha CI0KEHUE, BRIYUTAHHE U YMHOKCHUE 2 - 2
133 J1 20 | Kommianapabie BekTophl. [IpaBmito mapamienenuiena 2 2 -
134 I13 44 | 3agaum o TeMe BEKTOpa B MPOCTPAHCTBE 2 - 2
Pa3nes 12. MeToa KOOpAMHAT B IPOCTPAHCTBE 18 12 6
135 ‘ J191 ‘ BBenenne nekapToBBIX KOOPIWHAT B TPOCTPAHCTBE 2 2 -
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136 JI 92 | BekTopsl Ha MIIOCKOCTH U B MPOCTpaHCTBE. JleCTBUS HAJl BEKTOPAMU 2 2 - -
137 I13 45 | IIpocTeitmue 3aga4u B KOOPAUHATAX 2 - 2 -
138 JI 93 | CkansipHOe IpOU3BEICHUE BEKTOPOB 2 2 - -
139 [13 46 | Yrom Mexly BEKTOpaMH. YTOJ MEXY MPSMOU U TIIOCKOCTHIO 2 - 2 -
140 J194 | YpaBHeHue cdepsl, MIOCKOCTH U MPSMOM 2 2 - -
141 I13 47 | CocraBneHue ypaBHEHH MPSAMO, MIOCKOCTH U chepsl 2 - 2 -
142 J195 | ABwxkeHus 2 2 -
143 J196 | IMapannensuslii nepenoc. [IpeobpazoBanue moxoous 2 2 - -
Paznen 13. Teopusi BeposiTHOCTEH U MaTeMaTHYeCKasi CTATHCTHKA 28 20 8 -
144 1197 Anre6pa coObiTHii. Kitaccuyeckoe u reomeTpudeckoe onpeesieHue 9 9 i i
BEPOSITHOCTH
145 JI 98 | OcHOBHBIE TOHATUS KOMOMHATOPUKH 2 2 - -
146 JI199 | ®opmyna bunoma Hetorona. Tpeyronsuuk [lackans 2 2 - -
147 I13 48 | Pemenne mpocTedmmx KOMOMHATOPHBIX 3a]1a4 2 - 2 -
148 JI 100 | CnygaitHoe coObITHE. BEposSTHOCTH COOBITHS 2 2 - -
149 JI101 | Oneparuu Hax cOOBITUSIMU. TeOpeMbl CIOKEHHS U YMHOXKEHHS BEPOSTHOCTEH 2 2 - -
150 JI 102 | ®opmyna nonHoit BepostHocTH. DOpMYIIbI THIIOTES 2 2 - -
151 I13 49 | Pemenue 3a1a4 o MOJTHON BEPOSITHOCTH 2 - 2 -
152 JI 103 | IloBTOpHBIEC HE3AaBHCUMBIE UCTIBITAHUS C IByMs ncxoxamu. ®opmyna bepaymmm 2 2 - -
153 I13 50 | 3agaun pemaemsle ¢ moMoIb0 Gopmyisl bepaynn 2 - 2 -
154 JI 104 | Cayyaiinble BeIMYMHBI. 3aKOHBI UX paclpeaesIeHus 2 2 -
155 JI 105 | OcHoBHEBIE 3aa41 U ITIOHSTUS MATEMATHIYECKOM CTATUCTUKHU 2 2 - -
156 JI 106 | CraTucTHueckoe pacnpe/iesieHue BEIOOpKU 2 2 - -
157 I13 51 | Pemenue 3aa4 o TeOpUU BEPOSITHOCTH 2 - 2 -
NuauBuayaabHblid NPOEKT 16 - 16
IIpomexxyTouHasi aTTecTanusi 12 - - 12 -
2 cemecTp 224 132 | 64 12 16
Hroro 352 212 | 102 22 16
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2.3. Conep:xanue yueonoii qucuumiaunsl I11.01 MaTtemaruka

Koas!
HaunmeHoBaHue q)opanyeMblx
pasieoB Coaepxxanue y4eOHOIro MaTepuasia, NpaKTHYeCKUe 3aHATHS, O0bem | KOMmeTeHUMI,
o — caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcst 4aCOB | OCBAHBAEMBIX
3HAHUI 1
YMeHUil
Beenenue 7
Pazpean 1. Coaep:xanue yueOHOro MaTepuaJia 18 OKO01-OKO04,
Pa3zBuTHe Lensie u panmonanbHbie yncia. [efictBurensubie uncina. [IpubnuxeHHbIe BEIYUCICHUS. 31, 32,
MOHSATHS 0 YHCJIE. KoMmekcHble uncia. V1,V21,V2
DJIeMeHTBbI Teoperuyeckuii MmaTepuaJ 12
BLIYMCIMTENbHON | JleiicTBuTenbHbIC uncia. OCHOBHbIC 3aKOHBI ICUCTBUIA. 2
MaTeMaTHKH Monysb 1eiicTBUTENBHOTO Yrcaa. ApudMeTHUECKU KOPEHb HATYPalIbHOHN CTENICHH 2
Kopensb N-oii crenenu u ero CBOMCTBA 2
IToHsITHE O MHMMBIX M KOMIUIEKCHBIX YHCIAX 2
[TorpemHocTy npuOIMKEHHBIX 3HaUeHUH uncen. [leficTBus Hal NpUOIMKEHHBIMU 3HAYEHUSIMU 2
qucel.
CreneHb ¢ MPOU3BOJIBHBIM ITOKA3aTeNIEM U €ro CBONCTBA 2
IIpakTHyeckne 3aHATHSA 6
Monynb neficTBUTENBHOTO yucia. ApudmMeTnyecKnil KOpeHb HaTypallbHOM CTeNeHn 2
ITpeoOpa3oBaHue BBIPAXKEHHH, COACPIKAIIMX PATUKAIIBI
BrinonHenue ynpakHeHU Ha CI0KEHUE, BHIYMUTaHUE, YMHOKEHHUE U JIEJIeHHE KOMIUIEKCHBIX YHCell,
3aJJaHHbIX B ajiredpandeckoil popme. Bo3BeieHne KOMIUIEKCHBIX YHCEll B CTENEHb
JlelicTBUS HaJ IPUOIMKEHHBIMH 3HAYSHUSIMH YHCell C YU€TOM I'paHMIl orperHocTell. Beruncnenus 2
C Harepe.l 3aJaHHOM TOYHOCTBIO
Paznen 2. Conep:kanue y4eOHOIro MaTepuaa 10 OKO01-OKO04,
DyHKIUHN, UX Onpenenenus pyHKUMH, UX cBoicTBa U rpaduku. IIpeodpasoBanus rpadukos. [lapamienbHblil 31, 32, 33,
CBOMCTBA U MEPEHOC, CHMMETPUS OTHOCUTEIIBHO OCE KOOPJIMHAT U CUMMETPHSI OTHOCUTEIBHO Havyaia V4,V5,V¥6, Y7,
rpadpuxu KOOPAMHAT, CHMMETPHUS OTHOCUTENIBHO MIPSIMOM Y = X, PACTSKEHUE U CKaTUE BIIOJIb OCEH V21, VY23, V24,
KoopauHat. B3anmoobOparHbie hyHKIIUN Y25
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Teopernyeckunii MarepuaJ

oo

@OyHKIIUHN ¥ UX OCHOBHBIE cBOMicTBa. O0macTu onpeaeneHus u 3HadeHus GyHkuuu. [lonsarue
MOHOTOHHOCTH (pyHKIMH. OTpaHUYeHHOCTh (QYHKIIUU

N

Caoiicta ¢yskimu. [TepuoguanocTts. HenpepbIBHOCTh. ACUMITOTHI

Jlunelinas u qpoOHO-uHelHas GyHkiusa. CBoiicTBa u rpaduk

B3anmooOpaTHble QyHKIIUN

IIpakTnyeckune 3aHsATHS

Brinonnenue 3ckn30B rpa@ukoB GYHKIHIM 110 3aJaHHBIM CBOWCTBAM

NININININ

Pasznea 3. OcHOBEI
TPUTOHOMETPHH

Conep:xanue yueOHOro MaTepuaJa

Panuanubiii MeTO M3MEPEHUS YIIIOB BPAIICHUS U CBA3b C IPaayCcHOI Mepoil. OCHOBHBIE
TPUTOHOMETPHUYECKUE TOKAECCTBA, (POPMYIIBI CIOKEHHUS, YABOCHUS, TPEOOPA30BAHNE CYMMBI
TPUTOHOMETPHUYECKUX (DYHKIUHN B MPOU3BENICHHE, TIPE0OpPa30BaHUE TPOU3BEICHUS
TPUTOHOMETPHUYECKUX (QYHKIUN B cymMmy. [IpocTeiiime TpuroHoMeTpiuuecKue ypaBHEeHHs U
HepaBeHcTBa. OOpaTHbIE TPUTOHOMETpHUECKHE (DYHKIIUU: apKCUHYC, apKKOCHHYC, apKTaHTeHC.

Teopernyeckuii MmaTepuaJ

34

Paguannoe HU3MCPCHUC OYT U YIJIOB

O0600111eH1Ee TOHATHS JYyTU

N

Tpuronomerpuueckre GyHKIUU YUCIOBOIO apryMEHTa, 3HaKU UX 3HaueHui. [lepuoanunocts
TPUTOHOMETPUYECKHUX (QYHKIUI

3aBHCHMOCTD MEKAY CHHYCOM, KOCUHYCOM U TAHI'CHCOM OOHOI'0 U TOTO K€ yTIJia. OcHOBHBIE
TPUTOHOMCTPHYCCKUC TOKIACCTBA

BripaykeHue TpuroHoMeTpuieckux QyHKIUN yepes3 Apyrue

CI/IHyC, KOCHHYC U TAHT'CHC YIJIOB 0L 1 —Q

DopMyIIbl TPUBEAECHUS

Tpuronomerpuueckre GyHKINHU anredpandyeckoil CyMMbl IBYX apryMEeHTOB

Tpuronomerpruyeckue GyHKIIMH YABOEHHOTO apryMeHTa U MOJIOBUHHOTO yriia

ITpeoOpa3oBanue anredpanveckoil CyMMbl TPUTOHOMETPHUECKUX (DYHKIIMH B IPOU3BE/ICHUE.

OOpatHble TPUTOHOMETPUYECKHE (DYHKIIUU

Pemenne nmpoctelmmx TPUrOHOMETPUYECKUX YPAaBHEHUHN

Pemenue HpOCTCﬁH.IPIX TPUTOHOMCTPUYICCKUX HCPABCHCTB

PemreHne TpUroHOMeTpUYECKUX YpaBHEHNN. Y PaBHEHHUS, CBOJSAIIMECS K KBaJPATHBIM

VYpaBHeHHe a sin x + b cos x = ¢. YpaBHEHHS pelraeMble pa3ioKeHUEM JICBOH YacTH Ha
MHOXUTCIIN

NININININININININININ

OKO01-OKO04,
31,32,33,V3,
V4,V5, Ve,
V12,V¥21, V23,
V24,V25
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Tpuronomerpuyeckue pynkuuu. O6acTh ONpeaeIeHUS 1 MHOXKECTBO 3HaYeHUH. YeTHOCTb,
HEYETHOCTh, NEPUOJANYHOCT TPUTOHOMETPUYECKHUX (PYHKIUHT

CpoiictBa u rpaduku GyHKIMHA Yy = cOSX,y =sinxuy = tgx 2

IIpakTHYecKHe 3aHATHA 14

VYnpolueHue TPUroHoMeTpUIeCcKUX BolpakeHui. [IpeoGpa3oBaHe TPUrOHOMETPUYECKUX 2

BBIPA)KCHUI. BpIpakeHne TPUTOHOMETPUYECKUX BBIPAXKEHUN Yepe3 Ipyrue

Brruucrienne 3Ha4yeHU BRIPaKEHUS ¢ TOMOIIBIO (POPMYIT IPUBEICHHS U C TIOMOIIBIO (hopmMyn 2

CJIOKEHMSI

[Tpumenenne ¢popmys TBOIMHOTO apryMeHTa 2

ITpeoOpa3oBaHue CyMM TPUTOHOMETPHUYECKUX (DYHKIMH B IPOU3BE/ICHHUE 2

Brrunciienne 3Ha4eHn BRIPKEHUH, COepKaIX 00paTHbIE TPUTOHOMETPHYECKUE (PYHKITUH 2

Penienue npocTeinx TpUroHOMETPUYECKUX YPAaBHEHUI 1 HEpaBEHCTB 2

[TocTpoenne rpaikOB TPUTOHOMETPHUYECKUX (PYHKIUH 2
Paznen 4. Coaep:xanue yueOHOro MaTepuaJia 32 OKO01-OKO04,
CrenenHsle, Crenennas ¢pyHkuus, ee cBoricTBa u rpaguk. [locrpoenue rpadmkoB cTeneHHON (DyHKIHH. 31, 32, 33,
Jorapumudeckne, | Pemenne uppannoHanbHeix ypaBHeHui. [lokazaTensHas GyHKIuS, ee CBOMCTBA U rpaduk. V2,V3,V4,V5,
NnoKa3arejibHbIe [TokazarenbHble BeIpakeHUs. Penienue noka3arenbHbIX ypaBHEHUN. Pelienne noka3arenabHbIX Vo6,VY7, V21,
pynkuun ypaBHeHMI U HepaBeHCTB. Jlorapugm. Jlorapudm uucna. OcHoBHOE J0rapu(pMUIECKOE TOKAECTBO. V23,V24,VY25

JlecsitTuunble U HaTypaibHble Jorapu@msl. [lpaBuna aelictuii ¢ norapupmamu. [lepexoq k HoBoMy

ocHoBaHu1o. [IpeoGpazoBanue anredbpanueckux BelpakeHuil. [IpeoOpa3zoBanue parioHaIbHBIX,

MPpaLMOHATIBHBIX CTETIEHHBIX, IOKa3aTeNIbHBIX U JIOTapU(PMUUECKUX BbIpaxeHUH. Pemenue

Jorapu(MUUECKUX YPaBHEHUI U HEPAaBEHCTB

Teopernyecknii MaTepual 18

CrenenHas QyHKIIMS, €€ CBOMCTBA U IpaduK. 2

IToka3zarenbHas QyHKIMS, e CBOMCTBA U rpaduk 2

ITokazarenbHble BIpakeHMsl. PellieHne nokasareabHbIX ypaBHEHUI 2

Penienne nokasareabHbIX HEPABEHCTB 2

Jlorapudms! 1 ux cBoiicTBa 2

JlecsTUUHBIE U HATypaJIbHbIE JTOTapH(pMbI 2

Jlorapudmuueckasi QyHKIUs, CBOCTBA U rpaduk 2

Jlorapudmuueckre ypaBHeHuUs 2

Jlorapudmuueckue HepaBeHCTBA 2

IIpakTnyeckue 3aHATHSA 14

18



IToctpoenue rpadukoB creneHHON QYHKIIUU

Pemenue nppanroHanbHbIX YpaBHEHUM

[Toctpoenue rpadukoB nokazareabHOU QYHKIIUU

PemreHne nokasaTenbHbIX YPAaBHEHHUI U HEPABEHCTB

Brruncnenue norapudmos. [Ipeo6pasoBanue gorapuMuuecKkux BeIpaKeHUN

IToctpoenne rpapukoB JorapupmMuaecKoir QyHKIIH

Pemienue norapupMudeckux ypaBHEHHHA

Pazpea 5.
YpaBHeHus u
HepaBeHCTBA.
Cucrembl
YPABHEHMH U
HEPaBEHCTB

Conep:xanue y4ye0HOIro MaTepuaJa.

YpaBHEHHs U CUCTEMBI ypaBHEHUH. PanimoHabHbIe, HPPAallMOHAIbHBIE, TI0KA3ATEIbHBIEC U
TPUTOHOMETPUUYECKHE YPABHEHUS U CUCTEMBI. PABHOCHIIBHOCTD YpaBHEHU, HEPABEHCTB, CUCTEM.
OcHOBHbIE IPUEMBI UX pelIeHUs (Pa3I0KEHHE Ha MHOKUTENH, BBEIEHUE HOBbIX HEU3BECTHBIX,
IIOJICTAaHOBKA, rpaduyeckuii Meton). HepaBencrBa. PannonanbHble, nppaloHalbHbIE,
[I0Ka3aTeIbHbIE U TPUTOHOMETPUUECKHE HepaBeHCTBA. OCHOBHbBIE IIPUEMBI UX PELLICHHUS.
Hcnonb3oBaHue cBOMCTB U IrpagukoB (QyHKIMI IpU pEIIEeHUU YpaBHEHHUH U HepaBeHCTB. MeTo
UHTEpBaJIOB. M300paskeHne Ha KOOPIMHATHON MJIOCKOCTH MHOXECTBA PEIICHUN YpaBHEHUHN U
HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM

COINININININININ

Teopernyeckuii MmaTepuaJ

PaBHOCWJIBHOCTH ypaBHEHUH

Cucrtembl ypaBHEHHI M CTIOCOOBI UX PEIICHUS

Cucrema u COBOKYITHOCTb HCPABCHCTB

HpaKaneCKne 3AaHATHUSA

Pemenne cucreM ypaBHeHUN

NININININIO

OKO01-OK04,

31,32, 33, V12,
V13, V21, VY22,
V23,V24,V25

IIpome:xyTouHas
arrecrauus

IK3aMCH

Hroro 1 cemecTp

128

Pasznen 6. Hauana
MATEeMATUHYECKOro
aHaJM3a

Conep:xxanue yuye0HOro MmarepuaJa.

[TocnenosarenbHocTH. CriocoOBI 3aJaHKsI K CBOWCTBA YMCIIOBBIX MocienoBarenbHocTel. [lonsTre o
npezenie nocnenoBareapHocTy. CylliecTBOBaHUE IIpeiesia MOHOTOHHOM OTpaHU4eHHOU
nociuenoBarenbHoCTH. CyMMUpOBaHHE MOce10BaTeIbHOCTEH. beckoHeuHo yObIBaroIas
reoMeTpuueckas nporpeccus u ee cymma. [IpousBonnas. Ilonarue o npousBogHoOM pyHKIINH, ee
reoMeTpHUECKUil U (PU3NIECKU CMBICI. Y paBHEHHE KacaTeJIbHOM K TpaduKy GyHKINH.
[Ipon3BoHBEIE CYMMBI, pa3HOCTH, IPOU3BENECHHUS, YaCTHBIE. [I[pOM3BOIHBIE OCHOBHBIX
aJIeMeHTapHbIX QyHKIMHA. [I[puMeHenne npon3BOAHON K MCCIIeJOBAaHUIO ()YHKIUH M TOCTPOSHHIO

58

OKO01-OK04,
31, 32, 33,

V5, Y7, Y8, Y9,
v10, V11, Y19,
V21,22, V23,
V25
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rpadukoB. [Ipon3BoaHbIe 00paTHON HYHKIIMHM U KOMIO3UIMU GyHKIKH. [I[puMepsl HCTIOIb30BaHM
MIPOU3BOTHOM ISl HAXOXKACHHSI HAWTYYIIIETO PEIICHUs B IPUKIIAIHBIX 3a7adax. Bropas
MIPOM3BOIHAS, €€ TEOMETPUIECCKUI 1 (hU3MIEeCKUi cMBICI. HaxokieHre CKopoCTH AJis Iporiecca,
3amanHoro Gopmynoit u rpapukom. [lepBooOpazHas u unrerpan. [IpumeHeHne onpeaeneHHOro
WHTEeTpaJia JUIsl HaX0XACHHS TUIOIAN KpUBOJIMHEHHOU Tpaneruu. ®opmyna HeroTona—JleiioHua.
[Tpumepsl MpuMEHEeHNsI HHTErpaja B QU3UKe U TEOMETPUHU

Teopernyeckuii MarepuaJ

o
o

IIpenen nepeMeHHON BeIM4MHBL. TE€0OpeMBI O IpeeIIax.

CyMMa GECKOHEYHOM reOMETPHUIECKON MPOrpecCcuu

[Ipenen ¢pynkuuu. HempepsiBHOCTH GyHKIINT

ITpousBonnas GyHKIUU.

[TpaBuna nuddepennupoBaHus

[Tpon3BoHBIC HIIEMEHTAPHBIX (QYHKINH

I'eomeTpryeckuii CMbICT POU3BOAHOMN

DU3NYECKUI CMBICT TPOU3BOTHOM

YpaBHEHHE KacaTeIbHOU

[TpumMeHeHne Npou3BOTHON K MCCIIEIOBAaHNIO (DYHKIMI HA MOHOTOHHOCTh

DKCTpeMyMbI QYHKIIMH

BeinykiocTs rpaduka (yHKIMH, TOUKH neperunda

[IpmeHeHne npor3BOIHON K MOCTPOEHUIO TpaduKOB QYHKIUI

HpI/IMeHeHI/Ie HpOH3BOI[H01>i I HaXOXIACHU A HauOONBIINX U HAUMEHBIINX BEJINYUH

IlepBoobpaznas. CemelicTBO mepBooOpa3HbIX

ITpaBuia HaX0XJICHHsI IEPBOOOPA3HBIX

Heonpenenennslii ”HTErpasl ¥ €ro NpoCTENIINE CBOWCTBA

OrnpeieieHHBIN UHTETPAl M €r0 OCHOBHBIE CBOMCTBA

HpI/IMCHCHHe OIPCACIICHHBIX UHTCTPAJIOB JJIsI BBIYUCIICHUS ILIOIIAIeH IIOCKUX (I)I/Il“yp

[IpuMeHeHne MPON3BOHON M MHTETPAJIA K PEIIEHUIO MPAKTUYECKUX 3a7a4

NININININININININININININININININDINININ

IIpakTHYecKHe 3aHATHA

=
(0]

Brrunciienue npeaenon

Brruncnenmne npon3BoAHbBIX AIEMEHTAPHBIX U CI0XKHOW QYHKIIUU

HaxoxnaeHue YPaBHCHUC KacaTellbHOM

OTpICKaHNE TOYEK MUHUMYMa U MaKCUMyMa. DKCTpeMyM (QYHKIIH

HccnenoBanue ¢pyakiuu. Iloctpoenne rpagukoB GpyHKIMM

NININININ
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Haxoxpaenue HaubobIIero 1 HauMeHblero 3nayenust ynkuuu. Mccnenopanue GyHKIUU C
IMOMOIIBIO TPOU3BOTHOM

HNHTerpupoBanue npocTermmx GyHKIui 2
Brruncnenue onpeieeHHOro HHTerpaia 2
Beruuciienue miomanei miockux Gpuryp ¢ npuMeHeHueM ONpeeIeHHbIX HHTErPaJIoB 2
Paznea 7. Coaeprxanue yueOHOIro MaTepuasa 34 OKO01-OKO04,
Ipsimble n B3anMHoe pacnonoxenue IByX NpsMbIX B ITpocTpaHCcTBe. [lapamienbHOCTh IpsIMOM U MJIOCKOCTH. 31, 32,33, Ve,
IUIOCKOCTH B [TapamnensHOCTh MIIOCKOCTEN. [IeprIeHANKYISIPHOCT NPSAMON U TNIOCKOCTH. [leprieHauKynsap u V17, V18, Y19
NPOCTPAHCTBE HAKJIOHHAsA. YTOJI MEXAY IPSIMOM U INIOCKOCTBIO. JIByTrpaHHBIN yroi. Yo MeKIy MI0CKOCTAMMU.
[lepnieH IUKYNSIpHOCTD JBYX IJIOCKOCTEH
Teoperuueckuii MmaTepuaJ 22
OCHOBHBIE IOHATHUS CTEPEOMETPUN 2
AKCHOMBI CTEPEOMETPUHN, TEOPEMBI U CIEACTBHS U3 HUX 2
[TapasienbHble psiMble B TpocTpaHcTBe. IlapamienbHOCTh TpexX NpsIMbIX 2
[TapayienbHOCTb NPSAMOMN U IJIIOCKOCTH. 2
B3aumHoe pacnonoxenye NpsiMbIX B IPOCTPAHCTBE 2
CkpenBarouiyecs npsiMple. YTiIbl ¢ COHAIIPaBICHHBIMU CTOPOHAMU. YTOJ MEKIY NPSIMbIMU 2
ITapannenpHOCTh MockocTel. CBOMCTBA MAapaJlIeNIbHBIX IIOCKOCTEN 2
[lepneniukynspHble MpsiMble B TpocTpaHcTBe. [lapamnensHble npsiMble, NepHIEHANKYISPHbIE K 2
IIJI0OCKOCTH
[Ipu3Hak nepneHaAuKyJIIPHOCTH IPSIMOU U IIIOCKOCTH. Teopema o psMOH, NEPIEHANKYIIPHON K 2
IIJI0OCKOCTH
PaccrosiHue OT TOUKM 10 TUIOCKOCTH. TeopeMa 0 Tpex NepHeHANKYIIApax. Yol MeKIy NPSIMOU U 2
IIJIOCKOCTBIO
JIByrpaHHble 1 MHOTOTpaHHbIe yriibl. [Ipu3HaK nepneHAuKyIsIpHOCTH IBYX IJIOCKOCTEN 2
IIpakTHyeckune 3aHATHSA 12
Pemenue 3a1a4 Ha MCMOJI30BAHNE AKCHOM M CJIEJICTBUN U3 HUX 2
Pemenue 3a1a4 Ha napajjIeIbHOCTD NMPSIMBIX, APAJIENBHOCTh NPSIMON U IIJIOCKOCTH 2
Pemenue 3aga4 Ha napaJuIeIbHOCTh TIIOCKOCTEN 2
Pemenue 3an1a4 Ha NepHEeHANKYISIPHOCTD NPSAMBIX. Pellenne 3a1a4 Ha NepIeHIUKYIIPHOCTh 2
MPSIMOM M TUNIOCKOCTH
Pemenue 3a1a4 Ha B3aMMHOE PACIIOJIOKEHHUE MPSIMON U TNIOCKOCTH, JBYX IIOCKOCTEN 2
Pemenue 3a1a4 Ha HaXOXAEHNUE ABYTPAHHBIX U COOTBETCTBYIOIMX UX JIMHEHHBIX YIJIOB 2
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Pasznea 8.
MHOrorpaHHUKHU H
IUIOIAAM UX
IOBEPXHOCTEH

Conep:kanue y4eOHOIro MaTepuaa

[Tonarue MHOTOrpanHuka. Bepimmnel, pedpa, rpaHu MHOTOTpaHHUKa. Pa3BepTka. MHOTOrpanHbIe
yriibl. Beinmykibsie MHOTOrpanHuku. Teopema Ditnepa. [Ipusma. [Ipsimas u HakJIOHHAs pU3Ma.
[IpaBmibHas npusma. [lapannenenunen. Kyo6.

[Mupamupa. [IpaBunbHas nupamuga. Y cedeHHnas nupamuaa. Terpasap. CumMmmeTpuu B Kyoe, B
napajiesnienurnesie, B npusme u nupamuae. Ceuenus ky0a, npu3msl U nupaMubsl. [Ipencrasnenue o
MIPaBIJIbHBIX MHOTOTPaHHHUKaX (TeTpasrape, Kyode, OKTadipe, oAeKadIpe U UKOCadpe)

18

TeopeTn'{eCKnifl mMarTrepual

=
N

[ToHsiTHE MHOTOTpAaHHUKA

ITpusma. [nomans ee MOBEPXHOCTH

[Tapannenenumnen u ero CBOKMCTBA

[Tupamua. [nomanp ee MOBEPXHOCTH

HpaBI/IJ'IBHBIG MHOTI'OI'PpaHHUKH

CumMMeTpHs B IPOCTPAHCTBE

IlpakTHyecKkue 3aHATHSA

Pemenne 3ama4 Ha HAX0XKACHUE JIEMEHTOB napaujiCjICcluIcaa u nmpru3Mbl

Pemenue 3a1au Ha HaXOXKACHUE DJIEMEHTOB IMUPpaMH bl

Pemenue 3aga4 Ha HaX0XKICHHE DJIEMEHTOB MHOT'OI'PAHHUKOB

NININDOININININININ

OKO01-OKO04,

31, 32,33, V17,
V18, VY19, V21,
V22,V23,V¥25

Paznen 9. Tena
BpaIlleHus H
TIOIIAH
NOBEPXHOCTEH

Coaepixanue yueOHOro MaTepuasa

[unuuap u koHyc. YcedeHHbIH KoHyc. OCHOBaHMeE, BBICOTa, OOKOBast MOBEPXHOCTb, 00pa3yroIas,
pa3BepTka. OceBble CEUEeHUs U CeUeHUs, apasuieabHble ocHoBaHuto. [lap u cdepa, ux ceueHus.
KacatenpHast JI0CKOCTh K cdepe

=
00]

Teopernyeckunii MmaTepuaJ

=
N

Hununap. [nomans ero noBepxHoOCTH

Konyc. IInonjaas noBepxHOCTH

Iap u cdepa. [Tnomans chepsr

Bzaumuoe PaCIOJIOKCHUEC TNIOCKOCTHU U C(I)CpBI

Yactu mapa u chepsl

CeueHns HHHHHﬂqueCKOﬁ 1 KOHUYECKOM HOBerHOCTCf/'I

IIpakTuyeckue 3aHsATHSA

Pemenue 3aga4 Ha HaX0XKACHUE JIEMEHTOB NUJIMHAPA U KOHYCa

Pemenue 3a1a4 Ha HaX0X/I€HNE AJIEMEHTOB 11apa U cepbl

Pemienune 3ama4 Ha HAaX0XKJIEHHUE 3JIEMEHTOB BCEX TEIl BpalllCHHUA

NININOININININININ

OK01-OKO04,

31, 32,33, V17,
V18, V19, V21,
¥22,¥23,V25
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Pazpnen 10. Conep:kanue y4eOHOIro MaTepuaa 10 OKO01-OKO04,
O0bembl O6beM u ero m3mepenue. MaterpansHas popmyna oobema. DopMyiiel 00beMa Kyoa, 31, 32,33, V18,
MHOTOTPAHHUKOB M | MPSIMOYTOJILHOTO Mapaljiesienumesa, Npu3Mbl, HuIHHIpa. PopMyisl 00beMa MUpaMUJIbl U KOHYCA. Y19, V20, V21,
TeJl BpallleHusl DopMmyIbI TUTONIAIA TOBEPXHOCTEH IMIIIMHIpPA U KoHYyca. DopMyIbl o0beMa mapa v TUIoIaIu V22,¥23,VY24,

chepsl Y25

TeopeTnueckuii MaTepuaJl 8

ITonstue o6bemMa Tena. O6beM napasuienenuneia, NpPU3Mbl U IIIMHIPA 2

OOBeM npsIMOi TPU3MBI U IIMITMH]IPA 2

O6beM HAaKJIOHHOM MPU3MBI, MUPAMUbI M KOHYCa 2

O6bem mapa 2

IIpakTnyeckune 3aHATHSA 2

Pemenune 3a1a4y Ha HaxoXAeHHE 00bEMa Mapajiesenunea, MPU3MbI, IUIMHAPA 2

Pemenue 3a1a4 Ha Hax0X1eHHE 00BEMOB MMPAMUbl U KOHYCa, 1apa 2

Pa3nen 11. Conep:xanue yueOHOro MaTepuaJia 10 OKO01-OKO04,
BekTopsl B [TonsTue BexkTopa B nmpocTpaHcTBe. PaBeHCTBO BeKTOPOB. Cii0’ke€HUE U BBIYUTAHUE BEKTOPOB. 31, 32, 33,
NMPOCTPAHCTBE YMHOxkeHue BekTopa Ha unciio. Kommnanapusie BekTopsl. [IpaBuiio napamienenunena V21,Y23, V24,

TeopeTnueckuii MaTepuaJl 6 v25

ITonsiTHe BEKTOpa B IPOCTpaHCTBE. PAaBEHCTBO BEKTOPOB 2

Crno’xeHue ¥ BBIYMTAHUE BEKTOPOB. Y MHOYKEHUE BEKTOpA Ha YUCIIO 2

Kommianapusie Bextopsl. [IpaBuino napamuienenumnena 2

IIpakTHyeckune 3aHATHSA 4

3ajaHus Ha CIIOKEHUE, BRBIUUTAHUE U YMHOKECHHE 2

3azauM 110 TEME BEKTOpA B POCTPAHCTBE 2
Pazgen 12. Meton | Copep:xanue yueOHOro MaTepuaa 18 OKO01-OKO04,
KOOpPAMHAT B [IpsimoyronpHas (IekapToBa) CUCTEMa KOOPAUHAT B MpocTpancTBe. Dopmyiia pacCTOSTHUS MEXIY 31, 32,33, V14,
NMPOCTPAHCTBE JBYMS TOUKaMH. Y paBHEHHs c(hepbl, IIIOCKOCTH U MpsiMoil. Bektopel. Moaynb BekTopa. PaBeHcTBO V15

BEKTOPOB. CII0)KEHHE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha YUCI0. Pa3ioxeHnne BeKTopa mno

HaIpPaBJICHUSM. YTOJI MEXy IByMs BekTopaMu. IIpoexuns BekTopa Ha ock. KoopauHaTsl BekTopa.

CkansipHO€ Ipou3BeieHHne BEKTOPOB. Vcronbp30BaHNe KOOPAMHAT U BEKTOPOB MPHU PELICHUH

MaTeMaTUYeCKUX U MPUKIAAHBIX 33]1a4

Teopernueckuii marepuaJ 12

BBenieHne nexapToBbIX KOOPAMHAT B IPOCTPAHCTBE 2

BekTopbl Ha IUIOCKOCTH U B MPOCTPAHCTBE. J{eHCTBUS HaJ BEKTOpaMH 2
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CkayiipHO€ MTPOU3BE/IEHNE BEKTOPOB

YpaBHenue chepsl, TNIOCKOCTH U IPSIMOU

JBrxeHus

[MapannensHsbiil neperoc. [IpeodbpazoBanue mogodus

IIpakTnyeckue 3aHsATHS

IIpocreiimume 3a1a4u B KOOpAMHATAX

YTroi1 Mexay BEKTOpaMH. YT0JI MEXAY IPSIMOM U INIOCKOCTBIO

CocTraBiieHre ypaBHEHUN NPSAMOM, IIIOCKOCTH U cepsl

NININDOININININ

Pa3nea 13. Teopus
BepPOSATHOCTEN U
MaTeMaTHYecKast
CTATHCTHKA

Conep:xanue yueOHOro MaTepuaJia

OcHOBHbIE MOHATHS KOMOMHATOPHUKH. 3a/1auy Ha [OJICUET YMCIIa pa3MEIIeHUH, IepecTaHOBOK,
couetanuil. Pemenue 3anaq Ha nepebop BapuantoB. @opmysna Ounoma HeroTona. CBolicTBa
OuHOMMHANBHBIX K03 dunmenton. Tpeyronpuuk [lackans.Mcropus pa3BuTus KOMOMHATOPUKH.
Pasmenienus, coueranus u nepecraHoBku. bunom HerotoHa u tpeyronsnuk Ilackans. [Ipuknagasie
3anaun. Kiaccudeckoe onpezneneHne BEpOsTHOCTH, CBOWCTBA BEPOATHOCTEH, TEOpEMA O CYyMMeE
BeposATHOCTEN. Brruncnenue BepostHocten. [Ipukiiagneie 3agaun. [IpeacraBieHne 4uCIOBbIX
JAHHBIX

N
oo

Teoperuyeckuii MmaTepuaJ

N
o

Anrebpa coOpiTuii. Kitaccuueckoe 1 reoMeTpudecKkoe onpesiesieHe BEPOSITHOCTH

OCHOBHBIE TIOHITHSI KOMOMHATOPUKHU

®opmyna bunoma Herorona. TpeyronsHuk Ilackans

CayuaiiHoe coObiTHE. BeposTHOCTh COOBITHS

Onepanuu Hajg cOOBITHSMH. TeopeMbl CI0XKEHHUS M YMHOXKEHUS! BEPOSTHOCTEN

PopMyiia OIHON BEPOATHOCTU. POPMYJIBI THIIOTES

[ToBTOpHBIEC HE3aBUCUMBIE UCTIBITAHUS C IBYMA Hcxonamu. @opmyna beprynnu

CnyqaﬁHHe BEJIMYHHBI. 3aKOHBI MX pacnpeaciICHUA

OcHOBHBIE 3aa4d U IIOHATUA MaTeMaTHYeCKOM CTaTUCTHUKH

CraTucTHdeckoe pacrpeieJeHre BHIOOPKU

IIpakTHYecKHe 3aHATHA

Pemenne npocreimux KOMOMHATOPHBIX 3a]a4

Pemenue 3ama4d mo moaHoMH BCPOATHOCTU

3asiaun penraeMble ¢ oMo popmynsl bepaynun

Pemenue 3ama4d mo TCOPHU BECPOATHOCTHU

NINININOININININININININININ

OKO01-OKO04,
31,32, 33, V14,
V15, ¥21, VY22,
V23,VY24,VY25

NuauBuayanbHbIN

CamocrosiTesibHas padoTa 00y4arOIMMXCs

=
(o]
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MPOEKT

[TosiBieHHEe OTpULIATENIBHBIX YHCET

Maremaruka J[pesHero Boctoka

Marematuka B [pesneii [ peruun

MaremaTtrka HapoJAOB MUpa

Marematuueckue Taiiabl JpeBHero Erunra

Marematuku U MaTeMaTuka B rogsl Benukoit OTeuecTBEHHOM BOWHBI
Mertobl penieHus ypaBHeHUM B cTpaHax J[peBHero Mupa

O cekpere IPOUCXO0KICHUS apaOCKUX YUCET

. UeTBepHOE U3MeEpeHHE

10. IIpoucxoxneHue 0OBIKHOBEHHBIX TpoOei

11. Pa3ButHe reomeTpun

12. Cexpetsl yncna

13. 3onoroe ceueHue

14. MaremaTukH, IIITUOHBI U XaKepbl

15. Bp1O0p caMOCTOSTENbHOI TEMBI COTTIACOBAaHHBIN C MPENoiaBaTeieM

CoNOR~wWNE

IIpome:xyTouHas
arrecranus

IK3aMCH

12

Hroro 2 cemectp
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3. YCJIOBUSI PEAJIN3AIIMA ITPOT'PAMMBI YYEBHOM TUCIUTIIAHBI
I1/1.01 MaTemaTuka

3.1. TpeOoBaHus K MaTepHAJIBLHO-TEXHHYECKOMY 00ecneYeHH 0

Peanmuzarus mporpammbl  yueOHoM mucturuinabel [1/.01 Martematuka TpeOyeT Hamuuus
y4eOHOro KabMHEeTa MaTeMaTHYECKUX JUCIUTUINH.

— II0CaJI0YHbIC MECTa MO KOJUYECTBY 00yUaronxcs,

— pabouee MecTO IIpenojaBaTels,

— yueOHas J10CKa,

— mKkad It XpaHeHus JOKYMEHTOB U JIUTEPaTypPhI;

— CTEHJbI;

— KOMIUJIEKT Y4eOHO-HAIJSIIHBIX TOCOOMIA: KOMIUIEKTHI Y4YeOHBIX TaONUI], IJIaKaTOB,
MOPTPETOB  BBIJAIOIIUXCS YUYCHBIX-MAaTEMATUKOB; KOMIUIEKT UEPTEKHBIX HHCTPYMEHTOB JJIf
YepyeHHsl Ha JIOCKE;

— MOJIEIU TPOCTPAHCTBEHHBIX TEJl U KOHCTPYKTOPHI TEOMETPUUICCKUX PUTYD;

— H3MEpUTENbHbBIE TPUOOPHI.

3.2. UndopmanuonHoe odecrieyeHne o0ydeHust

Ilepeyennb yuyeOHbIX M3JaHUII OCHOBHOH M JONOJHMTEJIbLHOH JuTepatypsnl, UHTepHeT-
pecypcosB

@) OCHOGHaA Tumepamypa

1.) Bammako, M.I. Maremaruka [DinekTpoHHBIH pecypc]: yueOnuk / bammakos M.U. -
Mocksa: KnoPyc, 2020. - 394 c. - ObC «BOOK.RU» - Pexxum nocryma: https://book.ru/book/935689

0) oonoanumenvnasn 1umepamypa

2. lanassa A.A. MaremaTuka [ D1eKTpoHHBIN pecypc]: yueOHuk / A.A. JanasH. - M.: @opywm,
2020. - 544 c. - OBbC «Znanium.comy» - Pexxum JOCTYyTIA:
https://znanium.com/catalog/product/1097484

4. MeTton4eckue peKOMEHAALNHN 110 BBIITOJIHEHUIO HHANBUAYAIBHOTO IPOEKTA 110
mucuuruivHe "MaremaTrka" [DnekTpoHHbIN pecype] [coctaButens P.SI. lapran]. - SI6;10H0BCKU#I
:b.u., 2020. - 18 c. - bubnuorp.: c. 17-18 Pexum
nocryna: _http://lib.mkgtu.ru:8002/libdata.php?id=2100054380&DOK=0942A1&BASE=0007AA

5. Metoaudeckoe mocoOue Mo BbINOJIHEHHIO mpakThyeckux pador I1/[.01 Martemaruka
[DnexTpoHHbIi pecypce] : /[cocTaButens P. 4. [lapran]. - A6monosckwii :b.u., 2020. - 142 ¢. — Pexxum
nocryma: http://lib.mkgtu.ru:8002/libdata.php?id=2100054377&DOK=0942D4&BASE=0007AA

6. Meroauueckue yKkazaHusl JUIsl BBIMOJHEHUS CaMOCTOSATEIbHOM pabOoThl MO AUCIUILIUHE
"Maremaruka'. Paznen: [IpousBoanas. [lepsoobpasnas [DnekTpoHHbIi pecype] / [cocTaBuTens P.A.
[TapraH]. - Sl6nonoBckuii:  bu.,  2018. - 46 c. — Pexum  jgocryna:
http://lib.mkgtu.ru:8002/libdata.php?id=2100054374&DOK=0946BF&BASE=0007AA

7. MeTtoauueckue peKOMEHJALMHU 0 BBIMOJHEHUIO MPAKTUYECKUX paboT MO JAUCIUILIUHE
IT1.01 Maremaruka. Paznen: Tpuronomerpuueckue ¢GyHKIUU [DIEKTpOHHBIM pecype] :/
[cocraButens P.f. lapran]. - S6nonoBckwmii: b.m., 2017. - 40 c. — Pexum pgocryma:
http://lib.mkgtu.ru:8002/libdata.php?id=2100054375&D0OK=0942C0&BASE=0007AA

HNHuTepHeT-pecypcsl

1.EnquHoe oOKkHO JocTyma K 0Opa3oBaTelbHBIM —pecypcaM. - PexuMm jgocrymna:
http://window.edu.ru/

2. Maremaruka. - Pexxum pocryma: http://www.mathematics.ru

3. Bcs maremaTHka B 0THOM MecTe. - Pesxxum goctyna: http://www.allmath.ru/

4. Mup mMaTeMaTH4ecKuX ypaBHeHHH. - Pexxum moctyma: hitp://eqworld.ipmnet.ru/indexr.htm

5. Best anemenTapHast Matemartuka. - Pexxum gocryma: https://www.bymath.net/

3.3. IIpumepHbIe TeMbl KyPCOBBIX IPOEKTOB (padoT)
KypcoBoii mpoeKT 1o JaHHON JUCHUILUIMHE HE TPEAYCMOTPEH.

26


https://book.ru/book/935689
https://znanium.com/catalog/product/1097484
http://lib.mkgtu.ru:8002/libdata.php?id=2100054380&DOK=0942A1&BASE=0007AA
http://lib.mkgtu.ru:8002/libdata.php?id=2100054377&DOK=0942D4&BASE=0007AA
http://lib.mkgtu.ru:8002/libdata.php?id=2100054374&DOK=0946BF&BASE=0007AA
http://lib.mkgtu.ru:8002/libdata.php?id=2100054375&DOK=0942C0&BASE=0007AA
http://window.edu.ru/
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http://eqworld.ipmnet.ru/indexr.htm
https://www.bymath.net/

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHMUS YUEBHOM JUCIHHUIIINHBI
I11.01 MaremaTuka

Pe3ysabTarnl 00yyeHus

Kpurepum ouenku

MeTtoabl OLIEHKH

JINYHOCTHBIE pe3yJdbTaThbl

C(i)OpMI/IpOBaHHOCTB Hpe,I[CTaBJ'IeHI/Iﬁ 0 MaTE€MaTHUKE KaK YHHUBEPCAIbHOM
A3BIKC HAYKH, CPCACTBC MOICIUPOBAHUA SIBIICHUN U IponeccoB, NACAX U
METOJaX MaTEMaTHKU,

MOHUMAaHWE 3HAYUMOCTH MAaTEMaTUKH Ui  HAyYHO-TEXHUYECKOTO
nporpecca, chOpMUPOBAHHOCTHOTHOIICHUS K MaTeMaTHKe KaK K YacTH
00111e4YeIOBEUECKOM KYJIbTYPhl Yepe3 3HAKOMCTBO C MCTOPHEH DPa3BUTHS
MaTEeMAaTHKH, SBOIIOIMEH MaTeMaTHYEeCKIX UIeH;

Pa3sBUTHUC JIOTHYCCKOI'0 MBIIJICHHA, HPOCTPAHCTBCHHOT'O B006pa)KeHI/I$I,
QITOPUTMUYECKON KYJIbTYPbI, KPUTHYHOCTH MBIIUICHUS Ha YpPOBHE,
HEeoOXoauMoM It Oyayiied MpoPEeCcCHOHAIBHOW IeATEIbHOCTH, IS
POJIOJDKEHHS 00pa30BaHus M caMO0OPa30BaHUs;

OBJI3/ICHUE MAaTEeMaTHYECKUMHU 3HAHUSIMHU U YMEHUSMHU, HEOOX OIUMBIMHU B
MOBCEHEBHOM JKU3HU, Ui OCBOCHMS CMEXHBIX €CTECTBEHHO-HAy4YHBIX
JTUCHUTUTMH W JTUCIHIUIMH TPO(EeCCHOHANBHOTO IHMKIIA, IS MOyYSHHS
o0pa3oBaHus B 00JacTAX, HE TPEOYIOIUX yriIyOJIeHHON MaTeMaTHuecKon
TIOJITOTOBKH;

TOTOBHOCTb W  CHOCOOHOCTh K O00pa3oBaHUIO, B TOM YHCIE
caMo00pa30BaHWIO, Ha TPOTSDKEHHWH BCEH JKM3HU; CO3HATEIBHOE
OTHOIIEHHE K HEMpPEepbhIBHOMY OOpPa30BaHHMIO KAaK YCJIOBUIO YCIEITHOM
poeCCHOHAIBHON 1 0OIIECTBEHHOM JESTEIHHOCTH,

FOTOBHOCTb UM CHOCOOHOCTh K CaMOCTOSITENIbHOM TBOPYECKOH U
OTBETCTBEHHOU JEATEIbHOCTH;

TFOTOBHOCTb K KOJUIEKTUBHOM paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMU B
00pa3oBaTeNbHON, OOIIECTBEHHO IMOJIE3HOH, yueOHO-HCCIIeI0BATENbCKO,
MPOEKTHOMN U IPYTUX BUAAX AESITEIbHOCTH;

OTHOIIEHHE K MPOo(ecCHOHATBLHON EeATENBHOCTH KaK BO3MOXKHOCTH
y4acTUss B PEIICHWH JIMYHBIX, OOIIECTBEHHBIX, T'OCYAaPCTBEHHBIX,
00IIeHAIIMOHATBHBIX MPOOJIEM;

OneHka «OTIMYHO»

BBICTABJISIETCA  OOydalIleMycs, €cClii OH
ry0OKO U TPOYHO YCBOWJI HPOrPaMMHBIMA
MaTepuan Kypca, HCYCPIBIBAOIIIE,
MOCNEAOBATENbHO, YETKO U  JIOTHYECKH
CTPOHHO €ro wu3jaraeT, yMeeT TEeCHO
YBSI3BIBATh TEOPHUIO C MPAKTUKOW, CBOOOJIHO
CIPABIICTCS C 3ajJadaMd W BOIPOCaMH, HE
3aTpyaHSETCS c OTBETaMU npu
BUION3MCHCHUN 3aﬂaHHﬁ, MMpaBUJILHO
000CHOBBIBAET MPUHATHIC PEIICHUS, BIAJCET
Pa3HOCTOPOHHUMH HABBIKAMH W IIPUCMaMHU
BBITIOJTHEHUS MPAKTUYECKUX 3a/1a4;

OIICHKA «XOPOIIIO» BBICTABJISICTCS
oOydaromiemycsi, €ClId OH TBEpIO 3HAeT
MaTepuaia Kypca, TPaMOTHO M TIO CYIIECTBY
u3NaraeT ero, He JOIYyCKas CYIIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BONPOC, TPABUIBHO
MPUMEHSIET TEOPETUYECKUE TOJOKEHUS MPH
pEIICHNN TPAKTUYECKUX BOIPOCOB W 3aj1ad,
BIaJiceT HEOOXOIWMBIMH  HaBBIKAMH |
npueMaMu UX BBITTIOJITHCHUSA

OIICHKA «YIOBJIETBOPUTEIILHO)» BBICTABISICTCS
oOydJaromeMycsi, €ClIM OH HMEET 3HaHUA
TOJILKO OCHOBHOTO MaTepuaya, HO HE yCBOWII
ero  Jertaied, JONyCKaeT HETOYHOCTH,
HEJOCTATOYHO MPaBHIbHBIE (OPMYIUPOBKH,
HapYIICHUS JIOTHYECKOM MTOCIIeIOBATSIbHOCTH

DKCrepTHasi OIICHKA
JIeATEIIbHOCTH
oOyyJaronuxcsi Mpu
BBITIOJTHEHUH u
3allUTe Pe3yabTaTOB
MPAKTHICCKHIX
3aHITHUH,
BBITIOJTHEHUH
JOMAIllHUX  pador,
oTmpoca, pe3yIbTaToB
BHEAYAUTOPHOMN
CaMOCTOSTCIBLHOM
paboThI
obOyyJarouxcs,
KOHTPOJIbHBIX Pa0OT
U JpYyruX BUJOB
TEKYIIET0 KOHTPOJIS
U T.II..

27



B M3J0)KEHUM NPOrpaMMHOr0 Marepuana,
UCIBITHIBAET 3aTPYAHEHHUS NPU BbIIOJIHEHUU
MIPAKTUYECKUX 3a/1a4;

OLICHKA «HEYJIOBJIETBOPUTEIHLHOY
BBICTaBIIsIETCS 00ydaromeMycs, KOTOpPbIi He
3HAaeT 3HAYUTEIbHOW YacTU MPOrPaMMHOIO

Mmarepuana,  JONYyCKaeT  CYyIIECTBCHHBIC
OMMOKH,  HEYBEPEHHO, C  OOJBIIUMHU
3aTPyJHEHUSIMA ~ peIlaeT  NpPaKTHYCCKHe
3aJjaud  WIM HE CIPABIACTCS C HUMH
CaMOCTOSTENIBHO.
MeTanpeaMeTHble pe3yJibTaThl Ouenka «OTITUIHOY» BBICTABJISIETCS] | DKCIIEPTHAS OICHKA

YMCHHUE CaAMOCTOATCIIbHO OHNPCACIAThL HCIU ACATCIBHOCTH U COCTABJIATH
IJIaHBI ACATCIBbHOCTH,; CAMOCTOATCIIbHO OCYHICCTBIIATE, KOHTPOJIMPOBATh U
KOPPCKTHUPOBATH ACATCIBbHOCTDb, HCIIOJIb30BAaTh BCC BO3MOKHLBIC PECYPCHL
11 JOCTHKCHHUSA  ITIOCTABJICHHBIX ueneﬁ u pcair3alli IIJIaHOB
JCATCIIbHOCTH, BH6I/IpaTB YCHICHIHBIC CTPATCTHUU B PA3JIMYHBIX CUTYAIIUAX

YMEHHME MPOJYKTUBHO OOIIATbCA M B3aUMOJICHCTBOBATh B IIPOLECCE
COBMECTHOM JEATEIBHOCTH, YYWUTBHIBaTh MO3ULHUM JAPYTUX YYaCTHHKOB
JeSITeNIbHOCTH, () ()EKTUBHO pa3periaTb KOHQIJINUKTHI;

BJIaJICHME HaBbIKAMU I[103HABATEIbHOM, YueOHO-MCCIIEJOBATENbCKON U
MPOEKTHOMH JesITeIbHOCTH, HABBIKAMU pa3pelIeHts IpodiieM; CliocOOHOCTb
U TOTOBHOCTb K CaMOCTOSITEIBHOMY IIOMCKY METO/OB pELICHUS
MPAKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUSA;

BIIQJICHUE SI3BIKOBBIMH CpPEJICTBAMM: YMEHHE SICHO, JIOTUMYHO U TOYHO
W3JIaraTh CBOIO TOYKY 3pPEHHS, HCIIOJIH30BaTh AaJICKBATHBIE S3BIKOBHIE
CPEJICTBA;

BJIaJJCHUEC HaBbIKaMH IM03HABaTEIILHOM pe(i)HeKCI/II/I KaKk OCO3HaHuA
COBCPIIACMBIX ﬂeﬁCTBHﬁ 1 MBICJIMTCIIBHBIX IMTPOLCCCOB, UX PE3YJIIbTATOB U
OCHOBaHHfI, rpaHull CBOCTO 3HAHWA W HE3HAHW, HOBBIX IMMO3HABATCIIBHBIX

oOyJarotieMycsi, €clid OH TNIyOOKO U MPOYHO
YCBOWJI NPOrpaMMHBIA Marepuan Kypca,
MCYEPIBIBAIOIIE, MOCIEI0BATENILHO, YETKO U
JIOTUYECKH CTPOMHO €ro H3jaraer, yMeeT
TECHO YBS3bIBaTh TEOPUIO C MPAKTUKOM,
CBOOOJHO CHpaBise€TCs C 33JadyaMu MU
BOIIPOCaMH, HE 3aTPYyIHSAETCS C OTBETaMU MPH
BHJION3MCHCHUH 3aaHNMH, [PaBUIBHO
00OCHOBBIBAET NPHUHATHIE PEILEHUs, BIajeeT
Pa3HOCTOPOHHUMH HAaBBIKAMH W IMPUCMaMU
BBITTOJIHEHUS TPAKTHYECKUX 3aj1ay;

OIIEHKA «XOpOLLIOY» BBICTaBIISIETCS
oOyuyaromemycs, €cid OH TBEpPAO 3HaeT
MaTepuai Kypca, TPaMOTHO M IO CYLIECTBY
u3JaraeT ero, He JIOMyCKas CYLIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BONPOC, TPABUIBHO
IPUMEHSET TEOPETHUYECKHE TIOJIOKEHUS TPU
pEIIeHNH TIPAKTHYECKHUX BOIPOCOB W 3ajad,
BJaJeeT HEOOXOAMMBIMH  HaBBIKAMH U
mpueMaMH UX BBITTIOJIHCHUSA

OLIEHKA «Y/I0BJIETBOPUTEIILHOY» BBICTABIISETCS
oOydJaromemMycsi, €ClIM OH HWMEET 3HaHUsA

JeSITebHOCTH
oOyuaromuxcst 1pu
BBIIIOJIHEHUH u
3alIUTe Pe3yIbTaTOB
PaKTUYECKUX
3aHATHH,
BBIIIOJIHEHUH
JOMAaIlIHUX  pador,
orpoca, pe3y/ibTaToB
BHEAYAUTOPHOMN
CaMOCTOSITENIbHON
paboTsl
oOyuaromuxcs,
KOHTPOJIBHBIX padoT
U JIpyTUX  BHJIOB
TEKYIIET0 KOHTPOJIS
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3aga4 1 CpCACTB JJIA UX NJOCTHUIKCHUA,

LEIEYCTPEMJIIEHHOCTh B TIOMCKaX WU MPUHATUM  PEILEHUH,
COOOpa3UTENbHOCT M  HWHTYULHUSA, Pa3BUTOCTh IPOCTPAHCTBEHHBIX
NPECTaBICHUI; CTIOCOOHOCTh BOCIIPUHUMATE KPACOTy U TAPMOHHIO MUPA;

TOJILKO OCHOBHOTO MaTepuaa, HO HE yCBOWII
€ro  JeTtajed, JONYyCKaeT HETOYHOCTH,
HEJOCTAaTOYHO MpPaBUIbHBIE (OPMYIHUPOBKH,
HapyIIEHU JIOTHYECKOU MOCIIeI0BATEIbHOCTH
B M3JIOKEHUHU MPOTrPaMMHOIO MaTepuana,
HCIIBITBIBACT 3aTPYAHCHUSA NPHU BbBIIIOJIHCHHUU
MPAKTUYECKUX 3a7ay;

OLICHKA «HEYAOBJIETBOPUTEIHHO
BBICTaBIIsIeTCS 00ydaromeMycs, KOTOpPbIi He
3HACT 3HAYUTENIBHOM YacTH IPOIPAMMHOIO

marepuana,  JIOMYCKaeT  CYIIECTBEHHbIE
OIIMOKK,  HEYBEpPEHHO, C  OOJBIIMMHU
3aTPY[HEHUSIMM  pellaeT  MpaKkTHYECKue
3aJaud  MJIM HE CHPAaBIseTCs C HUMHU
CaMOCTOSITEIILHO.
IIpenmeTHBIX pe3yabTaThl Onenka «OTIINYHO» BBICTABJIICTCS | DKCHEPTHAsl OLIEHKA

c(hOopMUPOBAHHOCTh MPEACTABICHUNA O MaTEMaTHUKE KaK YacTU MHPOBOM
KYJIBTYPbl U MECT€ MaTEMaTHKU B COBPEMEHHOM LIMBUIU3ALIMHU, CIIOCOOaX
ONMCAHMS SBJICHUN PEATLHOIO0 MUPA HA MATEMaTUYECKOM SI3bIKE;

C(i)OpMI/IpOBaHHOCTB Hpe,[[CTaBJ'ICHI/Iﬁ O MAaTCMAaTU4YCCKHUX IIOHATHAX KakK
BaKHEHUIIINX MaTEeMaTHUCCKUX MOACIAX, IO3BOJMIOIIUX OIIMChIBATH U
HN3y4aTb PpPa3HbIC MTPOUECCBI W ABJICHUA; IMOHUMAaHHUC BO3MOXHOCTU
AKCUOMATHYCCKOT'O IMMOCTPOCHUA MATCMATHYCCKUX TCOpI/II\/JI;

BIIQJICHUE METOJIAMHM JI0KA3aTEIbCTB U AITOPUTMOB PEILICHUS, YMEHUE UX
MPUMEHSATH, MPOBOAUTH JOKA3aTEIbHBIE PACCYKIICHUS B XOJE PEIICHUS
3a1ad4;

BIIQJICHUE CTAaHIAAPTHBIMA IPUEMAaMHM pELICHUS palUOHAIBHBIX U
UPPALMOHAIBHBIX, I[OKA3aTEIbHBIX, CTEICHHBIX, TPUTOHOMETPUYECKUX
YpaBHEHUH W HEPABEHCTB, HUX CHUCTEM; HCIIOIb30BAHUE TOTOBBIX
KOMIIBIOTEPHBIX IIPOrpamMM, B TOM YMCIIE Ul NIOMCKA IIYyTH PELICHUS U
WJUTFOCTPALIMY PENIEHUs] YPABHEHUN U HEPABEHCTB;

C(I)OpMI/IpOBaHHOCTB HpeI[CTaBHeHI/Iﬁ 00 OCHOBHBIX IIOHATHUAX
MAaTEMAaTHYCCKOro aHajau3a Hu HX CBOﬁCTBaX, BJIAACHUC YMCHUCM

oOyuyaromemMycs, eciii OH TIIyOOKO U IPOYHO
YCBOWJI NPOrpaMMHBIA Marepuan Kypca,
HCUEPIIbIBAOILE, MOCIEI0BATENbHO, YETKO U
JIOTHUYECKH CTPOMHO €ro H3jaraer, yMeeT
TECHO YBSA3BIBATH TEOPUIO C IPAKTUKOM,
CBOOOJHO cCHpaBiseTcs € 33JadaMu |
BOIIPOCaMHM, HE 3aTPyIHSAETCS C OTBETaMU IIPU
BHJION3MCHCHUH 3aaHNM, [PaBUIBHO
00OCHOBBIBAET NMPHUHATHIE PEIIEHUs, BIaJeeT
Pa3HOCTOPOHHUMH HAaBBIKAMH W IMPUCMaMU
BBITIOJTHEHUS PAKTUYECKUX 3a/1a4;

OLIEHKa «XOPOILO» BBICTABJIAETCS
oOydJarolieMycsi, €ciI OH TBEPAO 3HAET
MaTepual Kypca, TpPaMOTHO U IO CYHIECTBY
U3JIaraeT €ro, He JOIYyCKas CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOC, MPABUIBHO
IIPUMEHSIET TEOPETUYECKUE IIOJIOKEHUS IPU

JeSITebHOCTH
oOyyaromuxcst 1pu
BBIIIOJIHEHUH u
3alIiTe Pe3yIbTaTOB
PaKTUYECKUX
3aHATHH,
BBITTOJIHEHUH
JOMAaIlIHUX  pador,
orpoca, pe3yIbTaToB
BHEAYAUTOPHOMN
CaMOCTOSITENIbHON
paboTsl
oOyJaromuxcs,
KOHTPOJBbHBIX PaboT
U JIpyTUX  BHJIOB
TEKYIIETO KOHTPOJIS
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XapaKkTepU30BaTh TMOBEACHUE (YHKIUH, HCIOIB30BAHUE IOJYYCHHBIX
3HAHUM I ONKMCAHUS U AHAJIN3a PEAIbHBIX 3aBUCUMOCTEM;

BJIQJICHUE OCHOBHBIMU IMOHATUSAMHM O IUIOCKMX U IPOCTPAHCTBEHHBIX
reOMEeTPHUYECKUX (PUTYpaxX, MX OCHOBHBIX CBOMCTBaX; CHOPMUPOBAHHOCTH
YMEHHMsI pacro3HaBaTh reoMeTpuueckrue GUrypsl Ha yepTexax, MOACIAX 1
B peaJbHOM MHpE; NPUMEHEHUE H3YYEHHBIX CBOWCTB T'€OMETPHUUYECKUX
buryp u dopmyn i peumieHUs TeOMETPUUECKHUX 3aJad W 33Jad ¢
MIPaAKTUYECKUM COJICPIKAHHUEM;

c(hOpMHUPOBAHHOCTH MPEICTABICHUM O MpOIeccax U SBICHUIX, UMEIOIINX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEaTbHOM
MUPE, OCHOBHBIX MOHATHUSAX AJIEMEHTAPHON TEOPHH BEPOATHOCTEH; YMEHHIA
HAaxOJUThb M OLIEHUBATh BEPOSITHOCTH HACTYIUICHUS COOBITUM B
OPOCTEHIINX MPAKTUYECKUX CHUTYaIUsIX U OCHOBHBIE XapaKTEPUCTHKHU
CJIIyYaHBIX BEJIUYMH;

BJIaJICHHE HAaBbIKAMM MCIIOJIb30BaHMs TOTOBBIX KOMIIBIOTEPHBIX IPOTrpaMM
IIPU pEIICHUY 3ajay.

pCIICHNH MPAKTUYSCKUX BOIPOCOB W 3ajad,
BJIaJICET HEOOXOJAMMBIMU  HAaBBIKAMH U
MPUEMaMH X BBITTOJIHCHUS;

OIICHKA «YIOBJICTBOPUTEIIEHOY» BBICTABIISCTCS
oOyJarmeMycs, eClIM OH WMEeT 3HaHHUS
TOJILKO OCHOBHOTO MaTepuaya, HO HEe YCBOUI
ero  Jerajei, JONyCKaeT  HETOYHOCTH,
HEJOCTATOYHO NPABHIbHBIC (OPMYIHUPOBKH,
HaPYIICHUS JIOTHYSCKOM MOCIIeI0OBATEIbHOCTH
B M3JIOKCHHH IPOTPAMMHOTO MaTepuaa,
UCTIBITHIBACT 3aTPYJHCHUS NPH BBITIOJHCHUU
MPAKTUYECKHX 3a71a4;

OIICHKA «HEYIOBJICTBOPUTEIILHOY
BBICTABIIICTCS O0ydYarOMIEMyCsi, KOTOPBIA HE
3HAaeT 3HAYMTEJIBHOM YacTH IPOrPaMMHOIO
MaTepuana, JIOITYCKaeT CYIIIECTBECHHBIC
OmMOKH,  HEYBEPEHHO, ¢  OOJIbIIUMH
3aTPYJHCHUSMH ~ PEIIaeT  MPAKTHYCCKHE
3aJa4d WM HE CHPAaBISETCS C  HUMH
CaMOCTOSTEIBHO.

30



5. ATATITALIUSI PABOYEW ITPOTPAMMBI YYEBHOWM JUCIHUTLIAHBI ITPA
OBYUYEHHWM NHBAJIMJOB U JINI] C OTPAHNYEHHBIMHA BO3MOKHOCTSMHU
3/I0OPOBbBSI

AnanTamus paboueid mporpammbl aucuurminHbel [1J[.01 Marematuka mpOBOIUTCS TMPHU
peaM3anuy aJanTUBHON 00pa30BaTeIbHONW MPOrpaMMBbl — MPOTrPaMMbl OJTOTOBKU CHEIHATMCTOB
cpenHero 3BeHa 1o crenuanbHocTd 43.02.15 [ToBapckoe 1 KOHTUTEPCKOE JEII0 B LIEIX 00ecTieueHus
npaBa HHBAJIUAOB W JIMII C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3I0POBbSI Ha MOJyuyeHUE
npo(ecCHOHANLHOTO  00pa30BaHUs, CO3JaHHUS HEOOXOMUMBIX IS TOJYYCHHUS CpPETHETO
npodeccuoHanbHOro 00pa3oBaHMs YCIOBHI, a Takxke oOecredeHHs! JOCTHKEHHsI 00y4JarouuMUCs
MHBAJIMIAMU U JIULIAMH C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0OPOBbS PE3yIbTATOB (POPMHUPOBAHUS
MPAKTUYECKOTO OTbITA.

Oobopyooeanue yuedoHo20 Kadunema mamemamuyecKux OUCYUNIUHONA 00YUAOUUXCA C
PA3NUYHBIMU 6UOAMU OZPAHUYEHUS 300D08b

OcHamienne  kaOWHETa  MaTeMAaTHYECKUX  JUCHMIUIMHIOKHO  OTBEYaTh  OCOOBIM
o0pa3oBaTeNbHbIM TOTPEOHOCTSIM  OOYYAIOIIUXCSl MHBAIMAOB UM JIMI C OrPAaHUYCHHBIMU
BO3MOYKHOCTSIMH 3710pOBbsi. KaOMHET oimkeH ObITh OCHAIIICH 000pYA0BaHNEM B y4eOHBIMU MECTaMU
C TEXHUYECKUMU CPEJCTBAMH OOY4YEeHHS A7l OOy4YaroluXCsl ¢ pa3jiMuHbIMH BUJIaMU OTpaHHUYEHUIN
3/10pPOBBA.

Kabuner, B KoTOpoM 0OyuaroTcs JUIla C HapyLIIEHUEM cllyXa JOJKEeH OBbITh 000pyAoBaH
pallOKIacCOM, KOMITbIOTEPHOW TEXHUKOM, ayTMOTEXHUKOM, BUIEOTEXHUKOM, JJIIEKTPOHHOM JTOCKOM,
MYJIbTUMEIUIHON CUCTEMOM.

Jlia cnaboBUAAIIMX 00yYaroIMUXCsl B KaOMHETE NMPeayCMaTpUBAIOTCS IPOCMOTP yaJIEHHbIX
O0OBEKTOB MpHU TOMOIIM BHACOYBENUUMUTENCH [UIsl yIajleHHOro mpocMmoTrpa. Mcmonb3oBaHue
bpalineBckol KOMIIBIOTEPHOW TEXHMKH, DJIEKTPOHHBIX JIYIl, IPOrPAMM HEBU3YaJIbHOIO JOCTYIA K
uH(pOpMaIlMK, TEXHUYECKUX CPEICTB MpHeMa-miepenaun y4deOHON uHGOpMaluu B JOCTYIMHBIX
dbopmax.

Jna oOy4aromuxcst ¢ HapyleHHeM OMOPHO-IBUTaTEILHOTO anmapaTa KaOWHET T0JKeH ObITh
000py/10BaH NEPEBUKHON PEryIupyeMOi mapTou.

BrimeykazanHoe OCHaIlleHUE yCTaHABIUBAETCS B KaOMHETEe MPU HATUYUHM O0yUYaIOLUXCs 10
aJanTHPOBaHHON 00pa30BaTEIbHON MPOrpaMMe € y4E€TOM MMEIOIIErocsl TUIa HapyIIEeHUH 310pOBbs
y 00y4aromerocs.

Hugpopmayuonnoe u memoouueckoe obecneuenue 00y4arOuuxcs

Joctyn k nHGOPMAITMOHHBIM U OUOIHOrpadUIECKUM pecypcaMAO0IKeH ObITh IPEICTABIICH B
dopMax, aganTHUPOBAHHBIX K OrPAHUYEHUSM 370POBbsl OOYy4arOIIMXCS HWHBAIMIOB U JIMI[ C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3JJ0OPOBBSI:

Jlyig au1 ¢ HapyIIeHUsIMU 3peHust (He MeHee OJJHOTO BHJIA):

- B Me4aTHOH (hopMe yBEITMYCHHBIM MIPUPTOM;

- B (hopme 3eKTPOHHOTO IOKYMEHTA;

- B (hopme aynnoddaiina;

- B neyaTHo# ¢opMme Ha si3bike bpaiins.

JIist i1l ¢ HapyLIEHUsSIMH CIlyXa:

- B Ie4aTtHo (hopme;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA.

JIyist Tv1n ¢ HapyIIEHUSIMH OTTIOPHO-JIBUTATEIHHOTO armapara (He MEHee OJTHOTO BHJIA):

- B IEUaTHOH (opme;

- B (hopme 3eKTPOHHOTO IOKYMEHTA;

- B (hopme ayanodaiina.

Jlig Ui ¢ HEepBHO-TICUXMYECKUMU HapyIIEHUSIMU (PaccCTpOMCTBO ayTHYECKOro CIEKTpa,
HapyIlIeHUE ICUXUUECKOT0 pa3BUTHs) (HE MEHEE OJTHOTO BUAA):

- HCIIOJIb30BAaHHE TEKCTA C WIUTIOCTPALIUSIMU;

- MYJbTUMEIUUHBIE MaTEPHAIIbI.
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Bo Bpems caMoCTOSTENbHOW TMOATOTOBKM OOydaromuecs WHBAIMABI M JIMIA C
OTrPaHUYEHHBIMU BO3MOXHOCTSIMHM 3J0POBbSl JOJDKHBI OBITH OOecHeueHbl JOCTYIOM K CETH
NurtepHer.

Dopmbl u MemoOvl KORMPONA U OUEHKU Pe3ynbmamos 00yuenus

[Ipumensiemble npu peanuzauuu padouei nporpammsl aucuuruivsbl [1/1.01 Maremartuka
(GOopMBI 1 METO/IbI KOHTPOJISI IPOBOJSATCS C YYETOM OIpaHHUYEHHSI 310pPOBbs 00y4arOLIUXCS.

[lenpto TEKyIIEro KOHTPOJSI SIBJSETCS CBOEBPEMEHHOE BBISBICHUE 3aTpyJHEHUN U
OTCTaBaHMs, OOYYAIOLIErocss € OrPAaHUYEHHBIMH BO3MOXXHOCTSMHU 370pPOBbS M BHECEHHE
KOPPEKTHBOB B YYEOHYIO JESITEIHHOCTD.

dopma HPOMEXYTOUHOM AaTTECTAllMM YCTAHABIUBACTCS C YYETOM HMHAMBHUIYAIBHBIX
NCUXO(PHU3MUECKUX OCOOCHHOCTEH OOyJaromuxcs WHBAIMIOB M JHMI C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMH 3/10pOBbsI (YCTHO, IUCBMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIBIOTEpE, B opme
TECTUPOBAHUSA U T.IL.).

IIpu nmpoBeaeHNN IPOMEKYTOUHON aTTecTallM 00ydaroLieMycsl PeI0CTaBIsAeTCs BpeMs Ha
MOJIFOTOBKY K OTBETY, YBEJIMUEHHOE HE 00Jiee YEM B TPHU pa3a, yCTAHOBJIEHHOI'O JUISl OJATOTOBKU K
0TBETY 00y4aroIMUMCs, HE UMEIOLUM OIPaHUYEHUN B COCTOSHUM 3/10POBbSL.

32



6. JUCT BHECEHHBIX U3MEHEHUI

JlonosiHeHnsI M ©3MeHeHUsI B padoueil mporpamMmme

3a / yueOHbIi roj

B paGouyto mporpammy  [J1.01 Maremaruka

no crenuaibHocTd 43.02.15 IloBapckoe M KOHIUTEPCKOE JEI0

BHOCATCA CICAYOIHNE JOMOJIHCHUA U U3MCHCHUA:

I[OHOJ'IHGHI/I?[ 1 U3MCHCHUSA BHEC

(moxnuck) (1.0. ©amunus)

PaGouyas mporpamma nepecMoTpeHa U 000peHa Ha 3aceJaHuU MPEeIMETHOHN (IIMKIOBOI) KOMUCCUH

« » 20 T.

[Ipencenarens npeaMeTHON (IIUKIOBOI) KOMUCCHU

« » 20 I.

[GES) (N.0.DPamuus)
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