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1. MACHOPT PABOYEN ITIPOT'PAMMBbI JUCHUITJIMHBI
B/1.04 «MaTemaTHKa)

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

Pabouas nporpamma auciuIuinHbl «MareMaTHKay SBJISIETCS 4aCThbI0 OCHOBHOM Ipodec-
CHOHAJIBHOM 00pa30BaTEILHON MPOTPAMMBI MTOATOTOBKH CIICIIUATUCTOB CPEIHETO 3BEHA 110 CIIe-
npaabHOCTAM 19.02.07 TeXHO0JIOTHS MOJIOKA M MOJOYHEIX MPOAYKTOB, 19.02.08 TexHOJOrus M-
ca ¥ MSICHBIX MPoAYKTOB, 35.02.15 Kunosorus, 36.02.01 Berepunapus.

1.2. MecTo aucuuninnsl B crpykrype OIIOIT

Hucuumuaa BJ[.04 «Maremarukay sBisieTcss y4eOHON TUCIUILUIMHOW 00s3aTenbHOM
npeaMeTHoi obnactu «Maremaruka u uHpopmatukay @I'OC cpennero odiero odpazoBaHus u
0a30BOM TUCIMIUIMHON 001eoopazoBatenpHoi nmoarotoBku CIIO u peanmusyercs B | u Bo |l ce-
MeCTpax MpH CPOKe MOIy4YeHHs cpelHero npodeccruonaabHoro odpasoanus 3 roga u 10 mecs-
ues (3 roga 6 mecsiteB s cnenuanbHocTu «KuHoIorusm»).

1.3 Heqn M 33024 JMCUHUILIMHBI, IJIAHUPYeMble pe3yJabTaThl OCBOEHHUS Y4eOHOI
JAUCHUILINHDL.

Coneprxanue TMCUMIUIMHBL «MaTeMaTuKa HalpaBJIeHO HA TOCTUKEHUE CIEAYIOIINX He-
aeii:

— pa3BUTHE MPEACTABICHUI O COIMANBHBIX, KYJIBTYPHBIX U HCTOPUUYECKUX (akTopax
CTaHOBJICHUS MaTEMaTHKH;

— (hopMHpOBaAHKE JTOTUIECKOTO, AITOPUTMUIECCKOTO U MATEMATHYECKOTO MBIITUICHUS;

— (hopMHpoBaHHEe YMEHUI MPUMEHSTH MOJYYCHHBIC 3HAHUS MPU PEIICHUU Pa3TUYHBIX
3a/1a4;

— (opMHUpOBaHKE TIPEACTABICHUN O MaTEMaTHUKE KaK 4acTH OOIIECUYETOBEYECKON KYIbTY-
Pbl, YHUBEPCAIBHOM $SI3bIKE HAaYKH, MO3BOJISIFOIIIEM OMUCHIBATh U U3y4aTh peajbHbIE MPOIECCHl U
SIBJICHMUSL.

VYyeOnas aucuuminHa «MaremaTHKa» OpUEHTHUpPOBaHA HA JOCTHXKEHHUE CIEAYIOLIUX 3a-
aayv:

— c(hopMUpOBaThH LIEIOCTHOE NPECTABICHUE O MaTEMAaTHKE, €€ POJIM B COBPEMEHHOM CH-
CTE€M€ 3HAaHUN U MUPOBOU KYJIBTYPE;

— M3Y4YUTh OCHOBHBIE MAaTEMATUUYECKUE MOHITHS, UCIIOIb3YEMBIE ISl ONMCAHUS pa3/Iny-
HBIX [IPOLIECCOB U SIBJICHUIA;

— chopMHPOBATH HABBIKU MTPUMEHEHUS MAaTEMAaTHYECKUX METOJIOB JIJISl PEIICHUS TTPaKTH-
YECKHUX 3a/1a4.

IInanupyemMble TMYHOCTHBIE Pe3yJbTAThl OCBOCHHS Y4eOHOM AU CUHUIINHBI:

— c(OpMUPOBAHHOCTH MPEJCTABICHNUN O MaTeMaTHUKE KaK YHUBEPCAJILHOM SI3bIKE HAYKH,
CPENCTBE MOJIEIUPOBAHMS SIBJICHUI U IPOLIECCOB, UAEAX U METOJAX MAaTEMaTHKH;

— MOHMMaHUE 3HAYMMOCTH MaTeMaTHKU Ul HayYHO-TEXHUYECKOTo mporpecca, chopmu-
POBAHHOCTh OTHOIICHHS K MaTeMaTHKe KaK K 4acTH OO0IIeYesIoBeYeCKOW KyJIbTyphl Yyepe3 3Ha-
KOMCTBO C UCTOPHUEH pa3BUTHUS MaTEMATHUKH, 3BOJIIOLIMEN MATEMAaTUYECKUX UICH;

— Ppa3BUTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOI'O BOOOpa)XKeHHs, aJrOpHUT-
MUYECKOW KYJIbTYpbl, KpUTHUHOCTH MBIIUIEHUS Ha YPOBHE, HEOOXOAMMOM sl Oyayiiel mpo-
(eccroHaIbHOM 1EATENLHOCTH, JUIS POIOJDKEHUsT 00pa30BaHMs U caMOO0pa30BaHMS;



— OBIQJCHHE MAaTEMaTUYECKUMHU 3HAHUSAMH WM YMEHUSMH, HEOOXOIUMBIMH B TIO-
BCEJTHEBHOMW JKU3HH, JUII OCBOCHHUS CMEKHBIX €CTECTBEHHO-HAYUYHBIX NUCIUIUIMH U TUCIUTIIAH
po(heCcCHOHATLHOTO IUKJIA, [T TIOoMydeHus: 00pa3oBaHUs B 00JIACTSIX, HE TPEOYIOMMX yriayo-
JICHHOM MaTeMaTH4YeCKOM ITOATOTOBKH;

— TOTOBHOCTh U CIIOCOOHOCTh K OOPa30BaHMIO, B TOM YUCIIE CaMO0Opa30BaHUIO, HA TIPO-
TSOKEHUM BCEH JKU3HU; CO3HATEIHHOE OTHOIICHUE K HEMPEPHIBHOMY O0PAa30BAHHIO KAK YCIOBUIO
YCHENTHON PO eCCHOHATBHOM U 00IIIECTBEHHOM JIEATEILHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTH K CAMOCTOSITEIbHON TBOPYECKOW M OTBETCTBEHHOW Jesi-
TEIIbHOCTH;

— TOTOBHOCTh K KOJUICKTHBHOW paboTe, COTPYIHHUYECTBY CO CBEPCTHHKaMU B oOpa-
30BaTeJIbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIeI0OBATEIBLCKON, MPOSKTHOW M JPYTHMX BH-
JlaxX JIeSATEIIbHOCTH,

— OTHOIICHHE K MPO(EeCCHOHATLHON ACATEIHPHOCTH KaK BO3MOXKHOCTH y4acTHs B pelie-
HUU JTUYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIEHAIIMOHAIBHBIX TTPOOIIEM.

HJIaHI/IpyeMbIe MeTallpeaAMETHBIC PE3YJIbTAaThI 0CBOCHUA y‘leﬁHOﬁ AUCIHHUITIINHBI?

— YMEHHE CaMOCTOSTEJIbHO OINpPENeIATh LU NeSITeIbHOCTH U COCTABIATH IUIAHBI Jiesi-
TEJIBHOCTHU; CAMOCTOSITENIHO OCYILECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATh JESTEIbHOCTD;
MCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI AJIsi JOCTUKEHMSI IOCTABJICHHBIX LEJIeN U peanu3anun
IUTAaHOB JESTEIBbHOCTH; BEIOUPATh YCHEIIHbIE CTPATETMH B PA3JIMYHbBIX CUTYALIUsX;

— yMEHHE MPOAYKTHUBHO OOIIATHCS W B3aUMOJICHCTBOBATH B MPOILIECCE COBMECTHOMW Jesi-
TEJIbHOCTH, YYUTHIBATh TO3UIUHM JPYTUX YYACTHHUKOB JEATEIBHOCTH, () ()EKTHBHO pa3pemarb
KOH(JIUKTHI,

— BJIaJICHUE HaBbIKaMH IIO3HABATEJIbHOM, y4EOHO-UCCIIE0BATEILCKOM U IPOEKTHON Jes-
TEJIbHOCTH, HAaBBIKAMH Pa3pelieHus: IpooieM; ClioCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY
MIOMCKY METOJIOB PELIEHMSI IPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PAa3JIMYHbIX METOJIOB MIO3HAHMUS;

— TOTOBHOCTb U CIIOCOOHOCTb K CaMOCTOSITENIbHONW HMH(OPMAIMOHHO-IIO3HABATEIbHOM
NeSITeIbHOCTH, BKJIIOYas YMEHHUE OPUEHTHPOBATHCS B PAa3IMYHBIX MCTOYHHMKAX HMHGOpMAaIHH,
KPUTHYECKHU OIIEHMBAThb U MHTEPIPETUPOBATh MH(OPMAIMIO, TOJYyYaeMyI0 U3 Pa3JIMYHBIX HC-
TOYHHUKOB;

— BIJIaJIEHUE S3BIKOBBIMHM CPEJICTBAMHU: YMEHHUE SICHO, JIOTUYHO M TOYHO M3JaraTh CBOIO
TOYKY 3pEHUS, UCII0JIb30BATh aJI€KBAaTHBIE S3bIKOBBIE CPE/ICTBA;

— BIJIaJICHUE HaBbIKaMM MO3HABaTENbHON pe(IeKCHN KaK OCO3HAHUS COBEpIIAEMbIX Jeii-
CTBUH M MBICIUTEIBHBIX MPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMM, TPaHMI] CBOETO 3HAHUS U
HE3HaHUs1, HOBBIX [T03HABATEJIbHBIX 3a/1a4 U CPEJICTB JJI UX TOCTHKEHUS;

— LIEJIeyCTPEMIICHHOCTh B TIOMCKAX U MPUHITUU PELIeHUH, COOOpPa3sUTEeIbHOCTh U UHTYH-
IIUs1, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJICTABICHHI; CIIOCOOHOCTh BOCIIPUHMMATh KpPacoTy U
FapMOHHIO MHpA.

IlnannpyemMble npeAMeTHbIE Pe3yJbTAThl OCBOCHHUSI YUeOHOUH TMCHMIIIMHBI:

3HATH/ MOHUMATh:

— 3HAUYEHHE MATEMAaTHYECKON HayKd IJisl pelIeHUs 3a7ayd, BO3HUKAIONIMX B TEOPUH M
MpPaKTUKE; IUPOTY U B TO K€ BPEMsi OTPAHMYEHHOCTh MPUMEHEHHUS] MAaTEMAaTUUYECKIX METOJIOB K
aHaJIN3y M MCCIICIOBAHUIO TIPOIIECCOB U SIBICHUN B MMPUPOJIC U 0OIIECTBE;

— 3HAYCHHE MPAKTUKU M BOIPOCOB, BOSHUKAIOIIUX B CaMOW MaTreMaTuke A (opMUpO-
BaHMS U Pa3BUTHUS MAaTEMaTUYECKOM HAYKU; UCTOPUIO PA3BUTUSI MOHITHUS YHUCIA, CO3/IaHUS Ma-
TEMaTUYECKOT0 aHaJIN3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPUH,

— YHUBEpCAJbHBII XapakTep 3aKOHOB JIOTUKHM MAaTEMAaTHUUYECKUX PACCYXIEHUM, UX MPH-
MEHUMOCTE BO BCeX 00JIaCTIX YeJIOBEUECKOM eI TENLHOCTH,

— BEPOSITHOCTHBIN XapaKTep pa3auyHbIX IPOLIECCOB OKPYIKAIOIIETO MUPA,



yMeThb:
— BBINOJIHATH apu(METHUYECKHE IeHCTBUS HAJl YUCIAMHU, COYETasl YCTHbIE U MUCbMEHHBIE
NPUEMBI; HAaXOIWTh MPHUOIMKEHHbIE 3HAUCHHs BEMYMH W MOTPEUIHOCTH BBIYMCIECHUH (abco-
JIOTHAs U OTHOCUTEIIbHAS); CPABHUBATh YMCIIOBBIE BHIPAXKECHUS;

— HAXOJUTh 3HAYEHUSI KOPHA, CTENEHH, JOrapudma, TPUrOHOMETPHUECKUX BBIPAKCHUN
Ha OCHOBE ONPEACTICHHS, HCIOJIb3YS NMPH HEOOXOAUMOCTH HHCTPYMEHTAIbHbIE CPEICTBA; MOIb-
30BaThCs MPUOIMKEHHOM OLIEHKON NMPH MPAKTHYECKUX pacdeTax;

— BBINOJIHATH IPe0Opa30BaHus BhIPAKEHUH, MPUMEHssE (POPMYIbI, CBA3aHHBIE CO CBOMi-
CTBaMH CTETICHEH, J0rapumMoB, TPUTOHOMETPUIECKUX (DYHKITHIA;

— BBIYUCIIATH 3HA4YeHHE (QYHKIUH 110 33JaHHOMY 3HAUCHHIO apryMEHTa IPH Pa3IHYHBIX
crioco0ax 3amanus yHKINY;

— OIpENeNATh OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKIIHIA, HIUTIOCTPUPOBATh UX HA Tpadu-
Kax;

— CTpOUTH TpaduKy M3y4eHHBIX (PYHKIMH, WILTIOCTPUPOBATH 1O TpaduKy CBONCTBA 3e-
MEHTapHBIX (QYHKIIHII;

— HMCIIOJIb30BaTh MOHATHE (DYHKIMH ISl OTIMCAHMS U aHAJIHM3a 3aBHCUMOCTEH BEJTMYNH;

— HaXOJWTh MPOU3BOAHBIC AIIEMEHTAPHBIX (YHKIWH; UCIIOIB30BaTh MPOU3BOAHYIO IS
U3y4YCHUS CBOMCTB (PYHKIIMH M IOCTPOCHUS IPaHKOB;

— MPUMEHATH POU3BOJHYIO JJISl POBEACHUS IPUOIMKEHHBIX BBIYMCIEHUH, peliaTh 3a-
Jlauy IPUKJIAHOTO XapaKTepa Ha HaAXO0KJCHHE HauOOJIbLIET0 U HAMMEHBIIETO 3HAUEHUS;

— BBIYMCIATH B MPOCTEHIINX CIydasx IUIOIAAM U OOBEMBI C MCIIOJIIb30BAaHUEM OIpese-
JICHHOT'O MHTETpaJa;

— pelaTh paluoHaJbHbIE, IOKa3aTeibHbIE, JOorapupmMuuecKkue, TPUTOHOMETPHUUECKUE
YpaBHEHUs, CBOJAIIMECS K JIMHEMHBIM U KBaIpAaTHBIM, a TAK)KE aHAJOTMYHbIE HEPABEHCTBA U CH-
CTEMBI;

— UCIOJb30BaTh rpaguecKuii METOJl PELICHUS] YPaBHEHUI U HEPABEHCTB;

— u300paxkaTb Ha KOOPJWHATHOW TIIJIOCKOCTU pEIICHUs YpaBHEHWH, HEPaBEHCTB U
CHUCTEM C JBYMS HEU3BECTHBIMY,

— COCTaBJIATh U PELIAaTh YPaBHEHUs U HEPABEHCTBA, CBA3BIBAIOIIUE HEU3BECTHBIC BEIHU-
YUHBI B TEKCTOBBIX (B TOM YHUCIIE€ MIPUKIAIHBIX) 3a7a4ax;

— pelaTh npocTeiire KOMOMHATOPHBIE 3a/1a4ld METOJIOM Iepedopa, a TaKKe C UCIONb-
30BaHUEM U3BECTHBIX (hopMyI;

— BBIYUCIIATH B MPOCTEUIINX CIIydasix BEPOATHOCTH COOBITUN HAa OCHOBE IOJICUETA Yncia
HCXOJIOB;

— pellaTh IUIAHUMETPUYECKHUE U NPOCTEHIINE CTEPEOMETPUUECKUE 3a1a4l HA HAXOXKJe-
HHUE FeOMETPUYECKUX BEJIMUYUH (IJIMH, YTIIOB, MJIOLIaeH, 00BeMOB);

HCIOJIB30BaTDb l'lpP[OﬁpeTeHHble 3HAHUA H YMECHHUSA B HpaKTl/I‘{eCKOﬁ JACATCJIBbHOCTH
M MIOBCEAHEBHOM KM3HH JIJIS:

— MPaKTUYECKUX pacdyeToB Mo (opmynam, BkiIodas (GOpMyIbl, coAepaliue CTENeHH,
paaukaibl, JorapudMbel U TPUTOHOMETpUYECKHE (YHKIMHU, UCHOJNB3YS MPU HEOOXOTUMOCTU
CIIPaBOYHbIEC MAaTEPUAJIbI U IIPOCTEUIIINE BBIYUCIUTEIBHBIE YCTPOUCTBA,;

— OMHCAHUS C TIOMOIIbIO (QYHKIUN pa3iMyYHBIX 3aBUCHUMOCTEH, MpEACTaBIeHUs UX TIpa-
¢buyecku, UHTEpIpPETAIUH TPAPUKOB;

— TOCTPOEHMS U UCCIIEOBaHMS POCTEUIINX MaTEMaTHUECKUX MOJIENIEH;

— aHaJIM3a peaJbHBIX YHCIOBBIX TaHHBIX, IPEJACTABICHHBIX B BHJIE IMarpamMmm, rpauKoB;

— aHanu3a HH(GOPMaLIMU CTATUCTUYECKOTO XapaKTepa,



— HCCIIEJOBaHMs (MOJEIMPOBAHUS) HECIOXKHBIX NPAKTUYECKUX CUTyallull Ha OCHOBE
H3y4eHHBIX (OpMyIT U CBOKCTB (uryp;

— BBIYHCIICHUS] 00bEMOB U TUIONIAJIEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPH Pellie-
HUH MTPAKTHYECKHUX 3a7a4.

1.4. KosimyecTBO 4aCOB HA OCBOEHME YUEeOHOM JUCUMIIJIMHBI.

MakcumanbHOM yueOHOU Harpy3ku oOydvaromierocs (Bcero) 234 yacoB, B TOM YHCIIE:
- 00s13aTEIBHON ayAUTOPHON y4eOHON Harpy3ku oOydaromerocs - 156 4acos;

- CaMOCTOSTEILHOM paboThI 0OyUaromerocs — 66 4acos,

- KOHCyIbTaluu — 12 gacos.

2. CTPYKTYPA U COAEP KAHUE JUCIUIIJINHBI

2.1 O0bEéM THCHUILIMHBI U BU/IbI Y4e0HOH padoThl

O0Bém yacoB
Buja yueGHoii padoTsl ceMecTp WUTOTO
1 2
MaxkcumaJibHasi yueOHast Harpy3ka (Bcero) 102 132 234
O6si3aTeIbHas ayIUTOPHAs Y4eOHAasi HATPy3Ka (Bcero) 68 88 156
B TOM YHCJIE!
JIEKIIUH, YPOKH 34 44 78
nmabopaTopHBIC 3aHATHUS
MPAKTHYECKUE 3aHATH 34 44 78
CamocrosiTesibHas padoTa 00y4yaromerocs 28 38 66
(Bcero)
B TOM YHCIIE:
BBIIIOJIHEHHE JOMAIIHUX 3aJaHU 16 23 39
paboTa ¢ KOHCHIEKTaMH, Y4eOHOH JHTepaTypoi 12 15 27
KoncyabTanumn 6 6 12
dopma NPOMeKYTOUHOI aTTeCTAlMHU 10 AMCHMUILJIMHE DK3aMeH | DK3aMeH




2.2. TemaTuyeckuii mjan u cogep:xkanue aucuunannsl 5J1.04. Maremaruka

HauMmenoBanue
pa3aeyioB U TeM

Conep:kanue y4ye0OHOro MaTepuaJa, J1a00paTopHble U MPAKTUYECKUE 3AHATHS,
caMoCTosiTeJIbHAsE padoTa 00y4arIMXxcs

O0BbeM
4acoB

YpoBeHb 0CBOEHMS

0a30BbIi | yri1y0JieHHbIH

1 cemecTp

Pasznea 1. PazBurue NOHATHA 0 YHUCIE

Tema 1.1.
PaszButue
TOHSTHS O YHCIIE

Conep:xanue yyeOHoro marepuaja: Beenenue, Llensie uncna. MaremaTuka B Hayke, TEX-
HUKE U HpaKTH‘{eCKOﬁ ACATCIIbHOCTH. HCJII/I 1 3a/la4i U3Yy4YCHUA MATCMATUKU B YUPCIKACHU-
SIX HAYaJIbHOTO U CPEHEro MpogeCcCHOHATLHOTO 00pa3oBanus. Pannonanbubie yncna. Jlei-
CTBUTCJIBHBIC YHCJIA. HpI/I6JII/DKCHHI)Ie BBIYUCJIICHHS. HpI/I6JII/I)KeHHO€ 3HAUYCHUEC BCIIMYUHBI U
norpemHoctTy  npudmbkenuid. Wppanuonanbuble uncna. JledicTButensHble uucna. Kowm-
maekcHble yucna. CBOMCTBA olepaluu HaJl KOMIUIEKCHBIMU 4YuciaaMH. [[eHCTBUS C KOM-
IUICKCHBIMU uuclaMu. ['eoMeTpudeckas MHTEpIIpeTalns KOMIUIEKCHOTrO uucia. TpuroHo-
MeTpuyeckas (hopma KOMILUIEKCHOTO YHUCIIaA.

IIpakTuyeckue 3ausaTus: Pabora ¢ 1enbIMH U palMOHATBHBIMU YHUCIAMH, MPOCTHIC
anreOpanyeckue JeHCTBUS;
HaxoxxneHne cymMMbl, pa3sHOCTH, MPOW3BEACHUS W YAaCTHOTO KOMIUIEKCHBIX YHCEJ.

CamocrosiTesqibHasi padoTa 00y4arOIIMXCs:
PaboTta c koHcmekTamu, y4yeOHOM nuTeparypoi (mo maparpadam, riaBam, yueOHBIX IO-
coOMii, yKa3aHHBIM MPEIO0/IaBaATEIEM).

Jdomamnee 3aganue: [IoAroToBka K MpakTUYECKUM 3aHITUSAM, PEIICHHUE 3a7ad.

1,2 —

Paznen 2. @yHkuuu, uX cBOlCcTBA M rpaduKn

Tema 2.1.
DyHKIMUY,
HUX CBOMCTBA
U TpaduKu

Conep:xanue y4yeOHoro marepuaja: Oynkiuu. OOnacTe ONpeAeseHUs M MHOXECTBO
3HaueHuii; rpaduk ¢yHkumu, CBoHCTBa (YHKIMHM: MOHOTOHHOCTH, YETHOCTb, HEUETHOCTb.
ITpomexxyTku Bo3pacTaHHs U yObIBaHHS, HAUOOJbIIIEe U HAMMEHbIIIee 3HAUCHHUSI.

OO6parnble ¢ynkuun. O6macTh ompeneneHus U 00JacTh 3HaYeHUH OOpaTHOM (YHKIUH.
I'paduk obpaTHON HyHKIUH.

IIpakTuyeckue 3ansaTusi: UreHue cBoOCTB GyHKIMU N0 TpaduKy U IOCTpOeHHE IrpaduKoB
(GYHKIMIA 110 X CBOMCTBaM.

CamocrosiTesqibHasi padoTa 00y4arOIINXCs:
Pabora ¢ koHcmekramm, ydeOHO# nwmTepaTypoil (mo maparpadam, TiiaBam, Y4eOHBIX IO-
coOMH, yKa3aHHBIM MPENOAABATEIIEM).

I[OMaIHHee 3aJJaHUuE: HO,I[FOTOBKa K IOPaKTUYCCKUM 3aHATHAM, PCIICHUC 3aaa4.

1,2 —




Pasznen 3. Kopuu, crenenu u jorapugmol

Tema 3.1.
O06001enne
MOHATUSA CTEIECHU

Conep:kanue yueOHoro marepuasa: CTeneHb ¢ HaTypajdbHbIM, IEJbIM NoKa3zareneM. Cre-
MeHb C palMoHAIBHBIM TOKa3areiaeM. KopHu HaTypaiabHOW crerneHu u3 yucia. CBoiCTBa
KOpHS HaTypayibHOU creneHu. CTeneHb ¢ ACUCTBUTENbHBIM MoKa3areiaeM. CBOWMCTBA CTere-
HU C JEHCTBUTENBHBIM IMOKa3aTesneM. [IpeobpazoBanre parioHaIbHBIX U HPPAMOHATBHBIX
BBIpa)KEeHUH. Perenne nppanmoHanbHbIX ypaBHeHUH. [IpeoOpa3zoBanue CTENEHHBIX U MOKa-
3aTeJIbHBIX BRIPAKCHUI.

IIpakTuyeckue 3anaTus: [IpeobpazoBaHue BbIpaXKEHHM, COACPKAIIUX CTENEHH U KOPHH.
[IpeobpazoBanue anredpandeckux BbipaxkeHui. [IpeoOpazoBaHme pallMOHATBHBIX U UPPAIH-
OHAJIbHBIX BbIpa)KeHUH. Perienne mppairoHaibHbIX YpaBHEHUI.

CamocrosiTeibHAst paboTa 00y4aromMXxcs:
PabGora ¢ koHcmekTamu, y4eOHOIl nuTepaTypod (mo maparpadam, riaBam, y4eOHBIX IO-
coOMH, YKa3aHHBIM TPETIO IaBATEIICM).

Jdomamnee 3aganue: [1oAroToBka K MpakTUYECKUM 3aHITUSAM, PELICHHUE 3a7ad.

o

1,2

Tema 3.2.
Jlorapudmsl u ux
CBOICTBa

Copep:xanue yuyedHoro marepuana: Onpenenenue norapupma. OCHOBHOE Jiorapupmuye-
CKoe TOX/1ecTBO. JlecsaTnuHblii orapupm. OCHOBHBIE CBOWCTBA JorapumoB. HatypanbHblii
norapupm. Popmyna mepexosa OT OJHOIO OCHOBaHUS Jorapupma K JApyromy.
ITpeoOpa3oBaHue J0rapupMUIecKux BHIPAKEHHH.

o

IIpakTnyeckue 3ansarTus: [IpeobpazoBanus gorapuGMuUUIecKux BoIpakeHUH. JlecaTHUHbIE U
HaTypaJyibHble Jorapudmsl. [lepexo K HOBOMY OCHOBaHHUIO.

CamocrosiTesqibHasi padoTa 00y4arOIINXCs:
PaboTta c koHcmekTamu, y4yeOHOM nuTeparypoi (mo maparpadam, riaBam, yueOHBIX IO-
coOMH, YKa3aHHBIM MIPEII0JIaBaTEIIeM).

I[OMallIHee 3aJJaHUuE: HO}IFOTOBKa K HOPaKTUYCCKUM 3aHATHUAM, PCIICHUC 3aaa4.

1,2

Tema 3.3
IlokazarenpHas u
norapudMudecKas

byHKIUN

Coaepxanune yyeOHoro marepuaja: IlokaszarenbHas ¢yHnkuus u ee cBoiictBa. Jlorapupmude-
ckast QYHKIMS W ee CBOMCTBA. PenieHne nokasaTelbHBIX ypaBHEHHH M HepaBeHCTB. [Ipocreiiriue
JorapuMUYECKHEe YpaBHEHHUS M HEPaBEHCTBA.

IIpakTnyeckue 3ansiTus: Pemenne norapu)Muueckux ypaBHEHUM W HepaBeHCTB. Perire-
HUE M0Ka3aTeIbHbIX YPABHEHUI Y HEPABEHCTB.

CamocrosiTeqibHasi paboTa 00y4arOLINXCs:
Pabora c koHcmekTamu, y4ueOHOM nuTeparypoi (mo maparpadam, riiaBam, yueOHBIX IO-
coOui, yKa3aHHBIM IPEIOIaBaTEIIeM).

1,2




‘ I[()Mamﬂee 3aJJaHHUC: HOI[FOTOBKa K HOPaKTUYCCKUM 3aHATHUAM, PCHICHUC 3aaad.

Pa3nen 4. DiieMeHTHI KOMOMHATOPUKH

Tema 4.1. Coaep:xanue y4eOHOro MmarepuaJja: 1,2 —
DNeMEeHThI OcHoBHbIE TOHATUS KOMOWHATOPHUKH. 3aJa4d HA MOJACYET YMcia pa3MeIIeHul, MepecTaHo-
KOMOMHATOPUKH |BOK, coueTaHuii. Pemenune 3amau Ha nepebop BapranToB. @opmyna 6mHoma HeioToHa.
IIpakTuyeckue 3aHaTHA: Penienue 3a1a4 ¢ MPUMEHEHUEM OCHOBHBIX MOHATUN KOMOHHa-
TOPUKH.
CamocrosiTeibHAst paboTa 00y4aromMXxcs:
PabGora ¢ koHcmekTamu, y4eOHOIl nuTepaTypod (mo maparpadam, TriaBam, y4eOHBIX IO-
coOuH, yKa3aHHBIM MPEIOAaBaTEIIEM).
JomamiHee 3ananue: [loaroToBka K NpakTUYECKUM 3aHATHUSAM, pEILICHUE 3a/1a4.
2 cemecTp
Pa3nesa 5 OcHOBBI TPUTOHOMETPHH
Tema 5.1. Coaepxxanue yueOHoro marepuaJa: Paguannas mepa yrina. [loBopoT Touku BOKpyr Hada- 1,2 —
OcHoBHBIE na koopauHat. CUHYC, KOCHHYC, TAHT€HC U KOTaHI€HC 4Hcia. 3HaYeHUs U 3HaKU 3HAYEeHUH.
bopMyIibl OCHOBHBIE TPUTOHOMETPHUECKHE TOXJECTBA. TpUroHOMeTpuyeckue (QpyHKIMU YIriIoB & U
TpUroHomerpuu | - & ,

®opMyJbl IBOMHOTO M MOJIOBUHHOTO yriia. CUHYC, KOCUHYC M TAaHT'€HC CYMMBI U Pa3HOCTHU
nByx yrioB. CymMma M pa3sHOCTb CHHYCOB U KOCHHYCOB. DOpMyIbl NPUBEICHHUS.
[IpeobpazoBaHusi NPOCTEUIINX TPUTOHOMETPHUUECKUX BBIPAYKEHHI.

IIpakTnyeckue 3ansTus: PenieHne ynpaxHEHUI HA OCHOBHBIE TPUTOHOMETPUYECKUE TOXK-
nectBa. [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKEHUN C UCIOJIB30BAHHMEM OCHOBHBIX
TPUTOHOMETPUYECKUX TOXAecTB. [IpeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHHUH C UC-
nojb3oBaHueM (opmyi npusenenus. [lpeodpazoBaHre TPUTOHOMETPUUECKUX BBIPAXKEHUH C
UCMOJIb30BaHHEM (HOpMYJT TPUTOHOMETPHUH.

CamocrosiTeqibHasi paboTa 00y4arOIINXCs:
PaboTta c koHcrektamu, y4ueOHOM nuTeparypoi (mo maparpadam, riiaBam, yueOHBIX IO-
coOui, YKa3aHHBIM IIPETIOJIaBATEIIEM).

I[OMaIHHee 3aJJaHUueE: HO,I[FOTOBKa K OPaKTUYCCKUM 3aHATHUAM, PCIICHUC 3aaa4.
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Tema 5.2. Conep:kanue y4eOHOro Marepuajia: APKCUHYC, apKKOCHUHYC, apKTaHreHc uucia. [Ipo- 1,2 —
TpuroHomerpu- | creiflye TpUTOHOMETpUUYECKUE YypaBHeHUs. TpuroHomerpuueckue ypaBHeHHs. CrocoOsbl
YeCcKHue peuenuii. IIpocreiimme TPUroHOMETPUYECKHUE HEPABEHCTBA.
ypaBHCHUA 1 IpakTHYecKue 3aHATHSA: Pelenye MpocTeiilnX TPMrOHOMETPUYECKUX ypaBHEHHH. Peme-
HEpaBCHCTBA HUE TPUTOHOMETPUUECKUX YPaBHEHUI.
Pemenne TpUroHOMeTpUYECKNX YPABHEHU U HEPABEHCTB.
CamocrosiTesqibHasi paboTa 00y4aroLINXCs:
PabGora ¢ koHcmekTamu, y4eOHOIl nuTepaTypod (mo maparpadam, TriaBam, y4eOHBIX IO-
coOMii, yKa3aHHBIM MPEIO0/IaBaTEIEM).
Jomamnee 3ananue: [loaroToBka K NpakTUYECKUM 3aHIATHUSAM, pEILIECHUE 3a/1a4.
Tema 5.3. Conep:xanue yueoOHOro marepuasa: O0nactb onpeesieHuss 1 MHOXECTBO 3HAYCHUM TPH- 1,2 -
Tpuronomerpuue-| ronomerpuueckux (yHkiuii. YETHOCTh, HEYETHOCTD, MEPUOJUYHOCTH TPUTOHOMETPUYUE-
ckue (QyHKIUU ckux (ynkimii. CBoiictBa GyHKIMU Y = COSX U e€ rpaduk. CBoiictBa QyHKIMHU Y = SiNX
u e€ rpaduk. CoiicTBa pyHKIMH Y = tgX U €€ rpaduk.
[IpeoOpazoBanus rpaduxos. IlapannenbHblii mepeHoc, pacTsEHHEe U CHKAaTHE BIOJb
0CEH KOOpAUHAT.
IIpakTH4yecKkue 3aHATHA:
IToctpoenue rpadukoB Tpuronomerpudeckux GyHkimi. [IpeobpasoBanusi rpaukos.
CamocrosiTesqibHasi padoTa 00y4arOIIMXCs:
Pabora ¢ koHcmektamu, y4eOHOH nuTepaTypod (mmo mnaparpadam, riaBam, y4eOHBIX IO-
coOMii, yKa3aHHBIM MPEIO0/IaBATEIEM).
Jomamnee 3axanne: [loaroroBka K NpakTUYECKUM 3aHATUSAM, pPELICHUE 3a7ad.
Pa3nesn 6. Hauana maTtemMaTnyeckoro aHajausa
Tema 6.1. Conep:xxanue yueoHoro marepuasna: [Ipoussoanas. [lonarue o mpous3BogHON GyHKINH, €€ 1,2 —
IpousBogHas u eé |dusmaecknii cMpich. ITpon3BoAHBIC CyMMBI, Pa3HOCTH, IIPOM3BENCHHS, YacTHOro. IIponsBoz-
NpuMeHenne ~ |HPI€ OCHOBHBIX DIIEMEHTAPHBIX ¢byukuuii. [IpousBogHbie koMmosumwu GyHKIMH. ['eomerpu-

YEeCKUN CMBICT MPOU3BOIHON. YTIIOBOM KOA(pQUIIMEHT. YpaBHEHHE KacaTelbHOH K rpaduky

GbyHKIUH.
Bospacranne u yObiBanue (QyHKIMH. DKCTpeMyMbl (QyHKUMHU. Bropas mnpousBojaHas, ee
reOMETpUYCCKU M (u3uveckuii cmbica. [IpuMeHeHHe NPOW3BOJAHONW K HCCIEIOBAHHIO
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¢byHkuuit 1 noctpoenuro rpadukos. Haubonpiiee u HauMeHblllee 3HAYECHUS (YHKLUH.
[Tpumepbl HUCTONB30BaHUS TPOM3BOMHOW Ul HAXOXKJICHHS HAWIYUIIETO PEUICHUs B MpPU-
KJIaJHBIX 3a]a4ax.

IpakTnyeckue 3anaTusa: HaxoxneHue mMpOU3BOAHBIX (DYHKUMN, HCIONB3yd IpaBUiia 5)

muddepennmpoBanus. Haxoxxaenue yriaoBoro koddduimeHta KacaTtelbHOH K Tpaduky

¢byakmuu. CocTaBieHHE YpaBHEHHS KacaTelnbHOW K rpaduky ¢yHkmmu. HcecnemoBaHue

GyHKIMH TP TIOMOIIM MPOU3BOAHOW M TOCTpoeHWe wux rpaduroB. Haxoxnenue

HanOOJIBIIETO ¥ HANMEHBILIETO 3HAYCHUN (PYHKIIUH.

CamocrosiTeibHAst paboTa 00y4aromMXxcs:

PaGora c koHcrekramu, y4eOHOI nuTepaTypoil (mo maparpadam, riaBam, y4eOHBIX MO- 2

coOuH, yKa3aHHBIM MPEIOAaBaTEIIEM).

JomamiHee 3ananue: [loaroToBka K NpakTUYECKUM 3aHATHUSAM, PEILICHUE 3a/1a4. 3
Tema 6.2 Coaep:xanune yueoHoro marepuana: [lepooOpa3Hasi, mnpaBmiia HaxOXXICHHS, OCHOBHOE 6 1,2 —
WHurerpan CBOMCTBO mepBooOpa3Hoi. KpuBonmueiHas Tpanenus u e€ momans. MuTterpan. @opmyna

Hrrotona—JleiiOnuna. Berancnenue unterpanoB. [IpuMeHeHue omnpenereHHOro MHTErpaja

JUISL HAXOKJCHHS IIJIONIA M KPUBOJIMHEWHOM Tpanelny.

IIpakTnyeckue 3anaTHA: HaxoxneHue miomany KpUBOJIMHEWHON Tparneuu. Beraucinenue 6

UHTETPAJIOB.

CamocrosiTeibHAast paboTa 00y4aromMXcsi: 2

Pabora ¢ koHcrexkramu, y4eOHOH suTepaTypoil (o maparpadam, riaBam, yueOHBIX MO-

coOMii, yKa3aHHBIM MPEIO0/IaBaATENIEM).

JomamnHee 3anqanue: [loarotToBka K MpakTUYECKUM 3aHATHSAM, PEILICHUE 3a/1a4. 4

Pazgen 7. YpaBHeHHMsl U HepaBeHCTBA

Copep:xanne yueOHOro marepuaJja: PaBHOCHIBHOCTh ypaBHEHHH. OCHOBHBIE PUEMBI pe- 6 1,2 —

meHui ypaBHeHud. CrucrteMbl ypaBHEHUNH. PABHOCUIIBHOCTD CUCTEM YPAaBHEHUM.

Hepasencrea. O6nacTh JONMYyCTUMBIX 3HaYEHUN HEPABEHCTB, METO/Ibl PELICHHS] HEPABEHCTB
IIpakTHyeckue 3aHATHA: PelieHre ypaBHEHUN U HEPABEHCTB. 12
CamocrosiTesqibHasi padoTa 00y4arOLINXCs: 3
PaboTta ¢ xoHcnekTamu, y4eOHOHM JmTeparypoil (mo maparpacdam, riaBam, y4eOHBIX I10-
coOMH, yKa3aHHBIM MPENOAABATEIIEM).

JomamHee 3ananue: [loarotToBka K MpakTUYECKUM 3aHATHUSAM, pEIICHUE 3a/1a4. 5
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Pa3zgen 8. I'eomerpus

Tema 8.1 Conep:xanne yueonoro marepuaja: Bepiinnsl, pedpa, rpaHu MHOrorpasHuka. Passeprka.
MHororpanssle yrisl. Beimyknsie MHOrorpaHHuku. [Ipusma. Ilpsmas u HakJIOHHAs NpuU3-
Ma. [IpaBunbHas npusma. [lapamnenenunen. Ky6. [Tupamuna. [lpaBuibHas nupamua.
VYceuennas nupamuaa. Terpadap. Hunuuap u konyc. Y cedeHHsblit Konyc. OCHOBaHUE, BBICO-
Ta, 00KOBas MOBEPX- HOCTh, 00Opasytoias, pa3BepTka. OceBble CEUeHUs U CEUCHUS Mapa-
nenpHBbIe ocHOBaHMIO. Illap, cdepa, ux ceueHus

IIpakTnyeckue 3ansaTHA: OOpMyIIbI IIIOMAAN IOBEPXHOCTEW MHOTOIPAHHUKOB, LIMJIMHAPA
U KOHYca, tiomaau cgepsl. @opMyssl 00beMa MHOTOTPaHHUKOB.(Ky0a, IPSIMOYTOJIBHOTO
napajJiesienune1a, Npu3Msl, nHApa.) Gopmyssl oo0beMa nupamuia 1 Konyca. @opmyiibt
IUIOIIAIM TOBEPXHOCTEN HWIMHJpa U KoHyca. Popmysibl o6beMa 11apa U mouanu chepsl.

CamocrosiTesqibHasi paboTa 00y4aroLINXCs:
Paborta ¢ xoHcnekTamu, y4eOHOH JmTeparypoil (mo maparpacdam, riaBam, ydeOHBIX I10-
coOui, yKa3aHHBIM IPETI0IaBaTeIIeM).

IlOMaIIIHee 3aganue: Iloaroroeka k MNPaKTUYCCKUM 3aHATHAM, PCHICHUC 3a1a4.

1,2

Koucyabramuu

12

Bcero

234

Yposenwv oceoenus npocmasnsemces nanpomus OUOAKMUYECKUX eOUHUY.

s xapakmepucmuku ypoeHs 0C80eHUsl Y4eOH020 Mamepuaila UCnoab3YIOMcs cledyrouue 0003HAYeHUs.:

1 — o3naxomumenvnvli (y3Ha6aHue panee U3y4eHHbIX 00HEKMOB, CEOUCMSE),

2 — penpoOyKmMusHbulil (8bINOIHEHUE 0esIMEeNTbHOCMU N0 00PA3yy, UHCMPYKYUU UTU NOO PYKOBOOCHBOM,)

3 — MPOAYKTUBHBIN (TUTAHUPOBAHKUE U CAMOCTOSITENILHOE BBITIOJIHEHUE ICATEIHbHOCTH, PEIICHHE TPOOIEMHBIX 33129




3. YCJIIOBUA PEAJIM3ALIMU TPOTPAMMBI INCHUITJIMHBI

3.1. O6pa3oBaTesibHbIe TEXHOJOT U

3.1.1. Obpa3oBaTenbHble TEXHOJOTHUU, NMPUMEHSIEMbIE B MPOIECCE M3YUYEHUS NaHHOU
JTUCITUTITUHBIL:

- MOJlyJIbHbI€ TEXHOJIOTHU:

- TEXHOJIOTUS KPUTHIECKOTO MBIIUICHHUS,

- TEXHOJIOTHS TTPOOJIEMHOTO OOYUCHHS;

- ”H(pOPMAIIMOHHO-KOMMYHHKATHBHBIC TEXHOJIOTHH;

- KEHC-TEXHOJIOTUH.

[IpuMeHeHHE TAaHHBIX TEXHOJOTHUH TMO3BOJIMT COKPATUTh BPEMCHHBIE 3aTpaThl Ha
MOATOTOBKY OOYYAIOIIMXCS K YY€OHBIM 3aHATHAM; OyIyT CIIOCOOCTBOBATH (POPMUPOBAHUIO
KITFOYEBBIX KOMIICTCHIIMH, a TaKKe IMOTYYCHHIO KAa4eCTBEHHO HOBOTO 00pa30BaTEIbHOIO
MPOJYKTa KaK KBUHTICCEHILIMM BCEX KIIFOUEBBIX KOMIIETEHIIUH, BOCTPEOOBAHHBIX B COBpE-
MEHHOM OOIIIECTBE.

3.1.2. Vicnonp30BaHne aKTUBHBIX M HHTEPAKTUBHBIX (POPM pOBEICHUS 3aHATUI

Cemectp Bun 3ansarus AKTUBHBIE U UHTEPAKTUBHBIE (POPMBI IPOBEICHUS
3aHATHI
1 cemectp VYpox [Tpo6nemHuas nexkuus o treme «Pa3BuTue NOHATUA O
qHCIIEY.
VYpok TBopueckue 3aianus 1o reMe «OyHKIUU UX CBOM-
CTBa U rpaQUKm».
Ypoxk [TpobnemHuas nexkuus no teme «OnpeaeneHue jora-
pudma. OCHOBHOE JIOTapH(PMHUUIECKOE TOKIECTBOY.
VYpok AHaM3 KOHKPETHBIX CHUTyallMi (kelc-MeTox) 1o
TeMe «DJIEMEHTb KOMOMHATOPHKI.
2 cemecTp Ypok TBopueckue 3a1anus o TeMe «OCHOBBI TPUTOHO-
METPUIY.
Ypok AHann3 KOHKPETHBIX CHUTyalui (Keic-MeTon) Mo
teme «IIpon3BojHast U ee MPUMEHEHHEY.
Ypok VYueOnas auckyccus no teme «llepsooOpasHas u
UHTErpaj.
Ypok AHann3 KOHKPETHBIX CHUTyaluil (Kelc-MeTol) Mo
TeMe «YpaBHEHUS M HEPABEHCTBAY.
Ypok TBopueckue 3a1anus 1Mo TeMe «MHOrOrpaHHUKHY.
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3.2. TpeOoBaHHMsI K MUHUMAJIBbHOMY MAaTEePHAJbHO-TEXHHYECKOMY O0ecrnedeHHI0

Ne | HaumeHnoBaHue 00bEKTa, TOATBEPIKIAIOIIETO Anpec (MecTonosoXeHne) 00beKTa,

1/ | HaJIM4Yue MaTepualbHO-TEXHUYECKOTo obecrie- MOJITBEP K IAIOLIET0 HAIMYHE MaTepH-

I YEHMs], C IEPEUYHEM IbHO-TEXHUYECKOT0 obecredeHus (¢
OCHOBHOTO 000pYyI0BaHUs yKa3aHHEeM HOMepa TaKoro 00beKTa B

COOTBETCTBHUU C JIOKYMEHTAMH I10 TEX-
HUYECKOW MHBEHTapU3alllN)

1 | YuebOnas aynutopust nnst nposenenus 3ausatuid | 394087, Boponexckas o6nacts, r. Bo-
JIGKIIMOHHOT'0, CEMUHAPCKOI0 THUIA, TEKYILIEro | poHeX, yi. Tumupszena, 1. 21, a. 103
KOHTPOJISI U MPOMEXKYTOUYHOM aTTECTalluu, ca-
MOCTOSITEJIBHOW paboThl, KOHCYyabTannii «Ka-
OMHeT MaTeMAaTHKH U UH()POPMATUKH» . KOM-
IUIEKT y4eOHO#l MeOenu, JEeMOHCTPAllMOHHOE
obopynoBaHue, y4eOHO-HArIISIHBIC TOCOOHUS,
KOMITBIOTEpHAs] TEXHHKA C BO3MOXXHOCTBIO
noakoueHuss Kk cetu "MHTepuer" u obecrie-
YeHHEM JOCTyMa B 3JEKTPOHHYIO HH(pOpMAaIu-
OHHO-00Pa30BATEIbHYIO CPENy, UCIOIb3YEMOE
nporpamMMmHoe obecriedenne: MS  Windows,
Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Google Chrome / Mozilla
Firefox / Internet Explorer, ALT Linux,
LibreOffice.

2 | YuyeOnas aymutopust s camocrositenbHo | 394087, Boponexckas o6macts, . Bo-
paboThl: KOMIUIEKT yuyeOHOW meOenu, AeMOH- | poHex, yi. Tumupszesa, 1. 21, a. 103 (c
CTPAIIMOHHOE obopyioBaHue, yaeOHo- | 16.00 mo 20.00)

HarJsiqHbIe MOCOOMS, KOMITBIOTEpHAs TEXHUKA
C BO3MOXKHOCTBIO MOJKItOUeHust K cetu "UH-
TepHeTr" U oOecredyeHueM JI0CTyla B JJeK-
TPOHHYIO HMH(POPMAITMOHHO-00Pa30BATEILHYIO
Cpelly, HCIONb3yeMoe MPOrpaMMHOE obecrie-
yengne: MS Windows, Office MS Windows,
DrWeb ES, 7-Zip, MediaPlayer Classic,
Google Chrome / Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice.

3.3. UudopmanuoHHoe oOecmeyeHne 00y4eHHMsl (II€PEUCHb PEKOMEHIYEMbBIX
y4eOHBIX u3lanui, IHTepHeT-pecypcoB, JOMOTHUTEILHON TUTEPATYPHI)
OcCHOBHbIE HCTOYHUKH:

1. Mypasun I'.K. Anrebpa u Hauana MaTemaTHueckoro aHanusa. ba3ossiii yposenb. 10
kiacc: yueOnuk / I K. Mypasun, O.B. MypaBuna. — 6-e uzn., crepeorun. - M.: JIpoda, 2019. —
285 c.: un. — (Poccuiickuit yueOHUK).

2. Mypasun I'. K. Anre6pa u Hayana MaTemMaTuyeckoro aHanusa. ba3oBslii yposeHns. 11
kiacc: yueonuk / I.K. MypaBun, O.B. MypaBuna. — 7-e u3., ucnp. - M.: Jlpoda, 2019. — 188,
[4] c.: un. — (Poccuiickuii yueOHUK).

3. lamasa Matemartunka [351eKTpoHHBIN pecypc]: Yueonuk / Jlamasa - Mocksa: U3na-
tenbcTBo "@OPYM", 2019. - 544 c. [DU] [OBC 3nanuym].

IlOl'[OJIHI/ITe.]'leBIe HCTOYHHKHU:
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1. bapaymkun B. B. DnemenTs! Boiciieil MaremMaTuku. YueOHuk. B 2-x tomax. 1, Mare-
MaTHKa. DJIeMEeHTHI BhIcIeH MaTemMaTukn: YueOHuk: B 2 romax Towm 1 (CITO) - Mocksa: OOO
"KYPC", 2017. - 304 c. [OU] [9bC 3nanuym].

2. bapnymikun B. B. DnemeHTsI BbIcIel MaTeMaTUKu. YueOHuK. B 2-x Tomax. 2, Mare-
MaTHKa. DJIEMEHTHI BBICIICH MaTeMaTHKU: YueOHuk: B 2 Tomax Tom 2 - Mocksa: OO0
"KYPC", 2017. - 368 c. [OU] [OBC 3nanuym].

3. [umnages, B. C. Marematuka: YueOHuk u npaktukyM / [llunaues B. C. ; mox pen.
TuxonoBa A. H. — 8-e u3z., iep. u non .— DnekTpoH. naH. — Mocksa: M3narensctBo FOpaiT,
2019 .— 447 — (ITIpodeccuonanproe oopazosanue). [DU] [IBC FOpaiir |.

4. T'yceB B. A. I'eomerpusi: YuebHoe nocodue / I'yce B. A., Koxyxos U. B., [Ipokodren
A. A. — 2-e u3n., ucnp. u Aon .— DIEKTpoH. AaH. — Mocksa: UznarensctBo FOpaiit, 2019. -
280 .— (IIpodeccuonansuoe oopazosanue) [OU] [DBC KOpaiirt ].

MeTozmqecmle H3JaHUuA

1. Metonuyeckue ykazaHUsS Ui CAMOCTOATEIbHONW pabOThl 0O0YYarOIIUXCS MO JUCIH-
mwinHe "Martemartuka" (cpenHee oOlee oOpa3oBaHue, 0Oa30Bas AUCIUILINHA) IS 00 yUarOIIHUX CS
0 CIICLMAILHOCTSAM CPEIHEro MpoQeCcCHOHAIBHOIO 00pa3oBaHus [ DIeKTpOoHHBIH pecypc] / Bo-
POHEXKCKHUI TOCYIapCTBEHHBIN arpapHblil yHusepcuteT; [cocT. B.IL. [laukuid. - DIeKTpOH. Tek-
croBble gaH. (1 daiin : 172 KO6). - Boponex: BopoHEeKCKHIT rOCyIapCTBEHHBIH arpapHbId YHH-
Bepcurert, 2018. - 3arnBue ¢ TUTyabHOrO dKpaHa. - CBoOOAHBIN nocTyn u3 uHTpacetu BI'AY. -
TekcToBbIi Gaii. - Adobe Acrobat Reader 4.0. -
URL:http://catalog.vsau.ru/elib/metod/m146608.pdf>.

JJIeKTPOHHBbIE PECYPCHI:

1. http://munobpuayku.pd/ - MunucrepctBo obpazoBanusi PD;

2. http:/edu.ru/ - denepaibHblii 00pa3oBaTEIbHBIN MOPTAIT,

3. http:/kokch.kts.ru/cdo/ -Tectuposanue online: 5 - 11 kaccsr,

4. http://school-collection.edu.ru/ — DnexTpoHHbIH yueOHUK «MaTeMaTHKa B IIKO-
e, XXI| Bex».

5. http://fcior.edu.ru/ - uadopmanmoHHBIC, TPEHUPOBOYHBIC U KOHTPOJIbHBIC MaTEpPHAJIbI
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA TUCIUIIJIMHbI

4.1. ®opMBbI M METOABI KOHTPOJISAA M OLIECHKHU Pe3yJIbTATOB 00y4eHHUs

Texymuit KOHTPOJIb YCTIEBAEMOCTH U OLIEHKA PE3YJIbTATOB OCBOCHUS TUCIUILIUHBI
OCYIIECTBIIICTCS TperojaBareiieM B Ipoliecce MPOBEJACHUS MPAKTHUYCCKUX 3aHATHUA U
KOHTPOJIBHBIX PabOT, TECTUPOBAHUSI, @ TAK)KE BBITIOJHEHUS OOYJarOIIUMHUCS WHIUBHUTY-
aJbHBIX 3a1aHUH, MPOEKTOB, UCCIICIOBAHUI.

Pe3yabTarthl 00yueHus
(ocBOCHHBIC YMEHHS,
YCBOEHHbIE 3HAHUSA)

DopMbI U METOIbI KOHTPOJISI M OIIeHKH Pe3yJIbTATOB
00y4eHUs1

YMmenus:

dopma KOHTPOJIS

IToxka3zarean

BBITIOJHATE apu(hMETHICCKHE
JEeHCTBHUS HaJ YHMCIaMH, COUYe-
Tas YCTHBICE W IHCbMCHHBIC
MPUEMBI; HAXOIUTh MPUOIIH-
JKEHHBIE 3HAYEHUS BEJIUYUH U
MOTPEITHOCTH  BBIYMCIICHUI
(abcomroTHAsT W OTHOCHTEIb-
Has); CpPaBHUBATh YHCIIOBHIC
BBIPAKCHHS

OueHka pe3ynbTaTOB HHIU-
BUAYaJIbHOTO OMpOca.
OueHka pe3ysbTaTOB TECTO-
BBIX 3aaHUM.

O1ueHKa  BBIIOJHEHUS
MaIllHUX 3aJaHuu.

0

Brmonnenne gedicTBUM  Haj
YUCIIAMHU U PACUYETOB MO OIpe-
JICIICHUIO OTHOCHUTCIIBHOM |
a0COJIFOTHOM MOrPEITHOCTH
U3MEPEHUU

HaXOJUTh 3HAYEHUS KOpPHS,
CTENeHH, Jorapudma, TpUro-
HOMETPUYECKUX BbIPAKEHUN
Ha OCHOBE ONpEIETCHMS, HC-
[0JIb3YSl [P HEOOXOAUMOCTH
MHCTPYMEHTAJIbHbIE CPE/ICTBA;
[10JIb30BAThCS MPUOIMKEHHON
OLICHKOW IpH NPAaKTHYECKUX
pacuerax

OneHka pe3ysbTaTOB WH]IH-
BHIyaJIbHOTO OIpOca.
OneHnka pe3ysibTaToOB TECTO-
BbBIX 3aJIaHUH.

OneHka pe3ynbTaToB
TPOJBHOU PabOTHI.

KOH

BBIMOJIHATh  [IpeoOpa3oBaHus
BBIp@XEHUM, NpuMeHss ¢op-
MyJbl, CBSI3aHHBIE CO CBO-
CTBaMHU CTENeHeH, Jorapud-
MOB,  TPUTOHOMETPHYECKHX

byHKIMMA

OneHka pe3yabTaTOB WHIU-
BUJTyalIbHOTO OIPOCa.
OneHka pe3ynbTaTOB TECTO-
BBIX 3aJJaHUU.

OueHka pe3yabTaToOB
TPOJBHOU PabOTHI.
OrneHka pe3ynbTaTOB dK3aMe
Ha.

KOH

YMeHHE NPUMEHATH CBOMCTBA
CTEIeHeM, JorapupmMoB U TpU-
rOHOMETpUuYeckue (HOopMyJibl
IUI PEIIECHUS NPAKTHYECKUX
3a1a4

BBIUNCIISATh 3HauYeHUE (QYyHK-
IIMU 0 33JaHHOMY 3HA4YCHHIO
apryMeHTa INpU pPa3IUYHBIX
crioco0ax 3aaHus QyHKIHH

OneHka pe3yslbTaTOB WMH]IH-
BH/TyaJIbHOTO OIpOCa.
OrneHka pe3ysibTaToOB TECTO-
BBIX 3aJaHUU.

YMeHue onpenensatb crnocod
3aJaHusl QYHKLIMU U HAXOAWUTh
ee 3HaueHHE II0 3aJaHHOMY
3HAYEHUIO apryMEeHTa.

ONpeAeNsiTh OCHOBHBIE CBOM-
CTBA YHMCIOBBIX (YHKIUH, HII-
JIOCTPUPOBATh UX Ha rpadu-
Kax

OueHka pe3yJabTaTOB WHIU
BHUIyaJIbHOTO OIpoca.
OueHka pe3ylbTaToOB TECTO-
BBIX 3aJaHUM.

CTPOUTH TpapUKU H3yYEHHBIX
GyHKIME,  WUIIOCTPUPOBATH
no rpauKy CBOHCTBa 3Ie-
MEHTapHbIX QyHKUINN

OueHka pe3yJabTaTOB TECTO
BBEIX 3aJaHUM.
OrneHka pe3ysibTaTOB TECTO-
BBEIX 3aJaHUM.

YMeHHe CTpOUTh W IPOU3BO-
IUTh TpeoOpa3oBaHue rpadu-
KOB (PyHKUHH; HAXOIUTh 00-
patHy0 (YHKIMIO; oOIpese-
9T MO TpaduKaM CTENeH-
HOH, ITOKa3aTeJIbHOW U TPUTO-
HOMETpUYECKUX (DYHKIUH Oc-
HOBHBIE CBOICTBA.
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UCIIOJIb30BaTh MOHATHE (YHK-
[IUU I ONTUCAHMS U aHallu3a
3aBHCUMOCTEH BETUYHH

OneHka pe3ynbTaToB WHJIU-
BH]TyaJIbHOTO OIpOCca.

OueHka pe3ysbTaTOB TECTO-
BBIX 3aJaHUU.

HaXOJUTh IIPOM3BOJHBIE dJle-
MEHTapHbIX (yHKUUN; uc-
I10JIb30BATh IIPOU3BOHYIO JUIS
W3Yy4YEHUS CBOMCTB (PYHKIUN U
NOCTPOCHUS T'PadUKOB

OueHka pe3yabTaTOB TECTO-
BBIX 3aJaHUH.

OneHka pe3ynbTaToOB TECTO-
BBIX 3aJlaHUN.

OneHka pe3ynbTaToB
TPOJILHOW pabOoTHI.
OneHka pe3ylnbTaToB dK3ame-
Ha.

KOH-

[PUMEHSTh IPOU3BOJIHYIO IS
MPOBEJCHUST TPUOITIKEHHBIX
BBIUMCJICHUM, pellaTh 3aJayu
IPUKJIAJHOTO XapakTepa Ha
HAXO0XJ/ICHWE HauOOJbIIEr0 U
HAaWMEHBIIIETO 3HAYCHUS

OrneHka pe3yJabTaTOB TECTO-
BBIX 3aJaHUH.

OrneHka pe3yslbTaToOB TECTO-
BBIX 3aaHUM.

OueHka pe3ynbTaToB
TPOJILHOH pabOTHI.

KOH-

YMeHue 3anuchiBaTb U HUC-
M0JIb30BaTh (POPMYJIBI U Tpa-
Buna  auddepeHmpoBaHus
JUIS HaXOXIEHUS IPOU3BOJI-
HBIX; WCCIIEJOBATh U CTPOUTH
rpadguk QyHKIIMU C TTOMOIIBIO
MIPOU3BOJHOM;

BBIYUCIIATH B HpOCTCfIHIHX
CIydasax Iviomaan " 00BEMBI
C HCIIOJIb30BaHUEM OIpCac-
JICHHOT'O MHTCIrpajia

OneHka pe3yabTaTOB TECTO-
BBIX 3aJJaHUU.

OneHnka pe3ysibTaToOB TECTO-
BBIX 3aJaHUU.

YMeHue npuMeHsTs GopMyJIbl
JUTS BBIYMCIICHUS TUIOIIAAEH U
00bEMOB

peiiaTh pavOHAJIbHBIC, ITOKA-

3aTelbHBIE, norapudpmuye-
CKHME, TPUIOHOMETPUYECKHE
YpaBHEHUs, CBOISAILIMECS K

JIMHEUHBIM U KBaApaTHbIM, a
TAaKKC aHAJIOTNYHbIC HCPABCH-
CTBa U CUCTEMbI

OueHka pe3yabTaTOB TECTO-
BBIX 3aJIaHUH.

OueHka pe3ysbTaTOB TECTO-
BBIX 3aJaHUH.

OueHka pe3yabTaToOB
TPOJBHOU PabOTHI.
OueHka pe3ynbTaTOB SK3aMe-
Ha.

KOH-

Pasnuuars BUJIBI ypaBHEHUN U
HEpaBEHCTB, YMETb BbIOpaTh
croco0 pemenus. [IpumeHsTH
METOJIMKY COCTaBJICHHUS ypaB-
HEHHW IpU pELlICHUU 3a]ad,
BJaJieTh IpaUuecKuM METO-
JIOM pelIeHUs] ypaBHEHUH.

UCNONB30BaTh  rpaduueckuil | OneHKa pe3ynbTaTOB HHIIH-
METOJl PEUICHUs YPaBHEHHH U | BUAYaLHOTO OIpOCa.
HEPaBEHCTB OrneHka pe3yabTaTOB TECTO-
BBIX 3aJ[aHUN.
n3o0paxkaTb Ha KoOpAMHAT- | OleHKa pe3yJIbTaTOB WH/IH-
HOI IJIOCKOCTU  PELICHHS | BUAYAILHOTO OMPOCa.
YPaBHCHHH, HEpPaBCHCTB H | OmeHKa pe3yJibTaTOB TECTO-
CUCTEM C JABYMsI HEHU3BECT- | BBIX 3aJaHUH.
HBIMHU
COCTaBJIATL M pemaTh ypaBHe- | OLleHKa pe3ylbTaTOB WH]IU-
HMS M HEPABEHCTBA, CBA3BIBA- | BUIYALHOTO OIPOCA.
IOIME HEU3BECTHBIE BENUMYHU- | OlEHKAa pPE3yIbTaTOB TECTO-
HbI B TEKCTOBBIX (B TOM YHCJIE | BBIX 3aJaHUA.
MPUKIJIAIHBIX ) 3aa4aX
pemats mpocreifme koMOu- | OneHka pe3ynbraToB WHaW- | [Ipumenenue popmyn u npa-
HATOPHBIC 3aJa4ll METOIOM | BHyalbHOI'O OIpOCa. BUJI KOMOMHATOPHMKH IS Pe-
nepedopa, a TakkKe ¢ MCHONb- | OeHKa pPe3ylbTaTOB TECTO- | IUEHUS IMPAKTHYECKHX 3a/1ad .
30BaHMEM M3BECTHBIX (DOPMYI | BBIX 3a/aHUIA. YMeHHe BBIYUCISITH BEPOST-
BBUNCIATH B mpocTevmux | OnieHKa pe3ysabTaToB WHIU- | HOCTH COOBITHIA.

CIIy4asiX BEpPOSITHOCTH COOBI-
THI Ha OCHOBE ITOACYETAa YHC-

BUJIyaJIbHOTO OITpOCa.
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JIa UICXOJI0B

OueHka pe3yJbTaTOB TECTO-
BBIX 3aJaHUH.

pelaTh IUIaHUMETPUYECKUe U
MPOCTEUIIINE CTEPEOMETPUYE-
CKHE€ 3aJjaud Ha HaXOXJEHUE

OneHka pe3yJabTaToB WHJIH-
BUYaJILHOTO OTpOCa.
OueHka pe3yJabTaTOB TECTO-

YMeHHe MpOU3BOJIUTH HEOO-
XOJIUMbIE€ U3MEPEHUs U pacye-
TBI

T€OMETPUUECKUX BEJIMYUH | BBIX 3aaHUI.
(IlJII/IH, YIJIOB, 1oL IeH, Orenka pe3ynbTaToB 3K3aMe-
00BbEMOB) HA.
3Hanus: dopma KOHTPOJIS Iloka3arenn
3Ha4eHUWEe  Maremarudeckor | OneHKa pe3ylbTaToB HHIM- | JIeMOHCTpanus yMEHHMI 0

HAayKd JUJIs penieHust 3ajad,
BO3HHUKAKIINX B TEOPHUU U
MIPaKTUKE; IIUPOTY U B TO K€
BpeMs OTPaHUYEHHOCTh TIPH-
MCHCHHUS MaTEMaTHYCCKHUX
METOJIOB K aHaju3y M Hccle-
JIOBAHUIO TIPOIECCOB M SIBJIE-
HUH B IPUPOJIC U OOIIECTBE

BHIYaJIbHOTO OIpOca.
OneHka pe3yabTaTOB TECTO-
BBIX 3aJIaHUM.

OneHka pe3yabTaToOB
TPOJILHOW pabOoTHI.
OneHka pe3ynbTaToB dK3ame-
Ha.

KOH-

3HaYCHHUE MPAKTHKH U BOIPO-
COB, BO3HHUKAIOIIUX B CaMOM
MaTeMatuke s (GopmupoBa-
HUS ¥ pa3BUTUSA MaTeMaThye-
CKOM HAayKHU; UCTOPHUIO PA3BH-
TUSl TIOHATHUS YHCIIA, CO3TaHUS
MaTeMaTHYECKOTO0  aHaJIn3a,
BO3HUKHOBEHUS M DPa3BUTHS
TeOMETPHUH

OueHka pe3ysabTaTOB HHAM-
BHJTyaJIbHOTO OIpOCca.

OneHka pe3yabTaTOB TECTO-
BBIX 3aJIaHUH.

OueHka pe3yabTaToOB
TPOJBHOU PabOTHI.
OrneHka pe3ynbTaTOB dK3aMe-
Ha.

KOH-

YHHUBEPCAJIbHBIN XapakTep 3a-
KOHOB JIOTUKM MaTreMatTudc-
CKHUX pacCyXIeHUH, UX TMpHu-
MEHMMOCTb BO BCEX 00JIacTIX
YeJI0BEYECKON AEATENLHOCTH;

OueHka pe3ysiabTaTOB HHAM-
BHUIyaJIbHOT'O OIpoca.

OueHka pe3yapTaTOB TECTO-
BBIX 3aJIaHUM.

OueHka pe3yabTaToOB
TPOJBHON PabOTHI.
OueHka pe3ynbTaTOB SK3aMe-
HA.

KOH-

BEPOSATHOCTHBIN XapaxkTep
Pa3IUYHBIX TMPOLIECCOB OKpPY-
JKAKOLIET0 MUpa

OueHka pe3yiabTaTOB HHAM-
BH1yaJIbHOT'O OIIpOca.

OrneHka pe3yabTaTOB TECTO-
BBIX 33JIaHUU.

OneHka pe3yabTaToOB
TPOJBHOU PaOOTHI.
OueHka pe3yapTaToB dK3ame-
Ha.

KOH-

IIPEJICTABICHUH MaTEeMaTUKU
KaK 4aCTh MUPOBOU KYJIbTYpPBI
U O MECTe€ MaTeMAaTUKH B CO-
BPEMEHHOM MHUpE.
JleMoHcTpanus BJIAJICHUS
HaBbIKAMHU AJITOPUTMHUUYECKOTO
MBIIIICHHUS.

JleMoOHCTpanuss yMEHUM Orpe-
JEJISITh METO/ PELICHUs 3a1a4.
JleMoHCTpanuss yMEHHM pas-
OMBaTh MPOLIECC PEIICHHS 3a-
Jla4uM Ha 3TaIlbl

JleMOHCTpanusi yMEHHH Haxo-
JUTh U OLICHUBAThb BEPOSITHO-
CTH HACTYIUUICHUSI COOBITHI B
MPOCTEHIINX  MPAKTUYECKHX
CUTYaIHIX

4.2. Kputepun oueHKH pe3yJbTaTOB 00y4eHH s

4.2.1 KpuTepun olleHKH JK3aMeHa

O1neHKa 3K3aMeHaTopa,
YPOBEHb

Kpurepun

«OTJINYHO», BBICOKUH ypo-
BEHb

OOyyaromuiics Mokas3ajl MPOYHbIE 3HAHHSI OCHOBHBIX IIOJIOXKE-
HUN y4eOHOM NUCIMIIMHBI, YMEHHE CaMOCTOSITEJIbHO pelaTh
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KOHKPETHBIE NPAKTHYECKUE 3aJa4d IOBBIIMICHHON CIOXHOCTH,
CBOOOJHO HCIONB30BAaTh CIPABOYHYIO JIUTEPATypy, MAenaTh
000CHOBAHHBIE BBIBOIbI

«XOpOLIOY, IIOBBILLICHHBIN

YpOBEHb

OOyuaronuiicss MoKa3aJl MPOYHbIE 3HAHUS OCHOBHBIX IOJIOXKE-
HUN y4eOHOM AMCUMILUIMHBI, YMEHHE CaMOCTOSITENIbHO peliaTh
KOHKPETHBIE IPAaKTUYECKUE 3a1a4H, IPETyCMOTPEHHbIE paboueii
MIPOrpaMMOii, OPUEHTUPOBATHCS B PEKOMEHIOBAaHHOW CIpaBOY-
HOH JuTeparype, yMeeT NPaBWJIBHO OLEHUTh MOJIY4YEHHBIE pe-
3y/lbTaTHI.

«YZIOBJIETBOPUTEIHHO», MOPO-
TOBBIN YPOBEHB

OOyuaronuiicsi 1MoKa3an 3HAHWE OCHOBHBIX MOJIOXKEHHH ydeo-
HOM JUCLMIUIMHBI, YMEHHE IOJYYUTh C IOMOULIBIO IPEIOJaBa-
TeJs NPAaBWIBHOE pELICHUE KOHKPETHOM IPAKTUYECKOM 3a1adu
U3 4Hcla MPeAyCMOTPEHHBIX pabodell mporpamMMoi, 3HaKOM-
CTBO C PEKOMEHIOBAHHOW CIIPAaBOYHOU

«HEYOOBJICTBOPHUTCIBLHO,

IIpu orBere 0Oyyaromerocs: BeIABUINCH CYLIECTBEHHbIE IIPOOe-
7Bl B 3HAHHUAX OCHOBHBIX TOJOXEHWUH y4eOHOW JMCIUIUIHBEI,
HEYMEHHE C IOMOLIBIO IPENoJaBaTells MOJYYUTh MPaBUIIBHOE
peuieHne KOHKPETHOM MPAaKTUYECKOM 3aJadu U3 4MClla IIpeay-
CMOTpPEHHBIX pabouell mporpaMmMoi y4eOHOH AUCHUILIMHBI

4.2.2 Kpurepuu oleHKH TeCTUPOBAHMS

Crynenu ypoBHel OTnuuuTeNbHbIE IPU3HAKU [Tokazarens ouenku cop-
OCBOEHUS KOMIIETCH- MUPOBAaHHOM KOMITETEHIIUU
U
OO0yuaromuiics BOCIIPOU3BOIUT OCHOB- He menee 55 % OayioB 3a
[Toporosslii HBIC TIOHATHS, CIOCO0eH POPMYINPOBATH 3a7aHus TecTa.
(YAOBIETBOPUTENHHO) | OCHOBHBIE TEOPEMBI M 3aBUCUMOCTH Ma-
TEMaTUKU
OO0yuaromuiics BRISIBISET B3aUMOCBSI3H, He menee 75 % 6aiioB 3a
[TponBuHyTHII KJIaccu(uIUpyeT, yIops104uBaeT, HH- 3aJlaHus TecTa.
(xoporo) TEPIPETUPYET, IPUMEHSET Ha IPAKTUKE
POV ICHHBIN MaTepHaJl.
OOyuaromumiics aHanu3upyer 3aaanapii | He menee 90 % Gamios 3a
Bricokuii MaTepual, MpaBUIbHO OLIEHUBAET U IIPO- 3aJlaHus TecTa.
(oTHMYHO) THO3UPYET €ro peleHue, cBo0OIHO Bila-
JIEET MIPEIMETOM
OOyuaromuiics okas3blBaeT HU3Koe 3Ha- | Menee 55 % 06anoB 3a 3a-
Komnerenuus He .
HUE TEPMUHOB M OCHOBHBIX MOHITHHA Ma- JIaHMsI TeCTa.
chopmupoBana
TEMaTHKU
4.2.3 KpuTepuu olleHKH KOHTPOJIbHBIX padoT
OneHka, Kpurepun
YPOBCHb
«OTJIMYHO», BBICOKUH ypo- | PaboTa, BbIOTHEHHAS MOJIHOCThIO O€3 OIIMOOK U HEZ0YETOB
BEHb
«XOpOLIOY, TIOBBIIICHHBIN | PaboTa, BBIMIOSHEHHAS TOJIHOCTHIO, HO TIPU HAJIMYUU B HEW HE
YpOBEHB 0osee ogHOW HErpyOoOil OIMMOKM M OJHOTO HeAo4eTa, He Oosee

JABYX HEJOUYCTOB

«YIOBJIETBOPUTEIIBLHO», IIOPO-
TOBBIM YPOBEHB

OOyuaromuiicss MpaBUJILHO BBIIOJHWI HEe MeHee 2/3 Bcei pabo-
Thl WM JOMYCTHJI He Ooyiee OJHOW TpyOoil OmMOKM U ABYX
HE/I04eTOB, He 0oJiee 0/1HOM rpy0oi U OHOHN HerpyOoi olMOKH
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«HEYAOBJIETBOPUTEIHLHO, \ OO0yuaromuiicsi MpaBIJIBHO BHITIOJIHEHO MeHee 2/3 Bceil paboThl \

4.2.4 Kputepuu oleHKH YCTHOTO ONpoca

Onenka Kpurepuun
BBICTABIIIETCS] 00YYAIOIIEMYCSl, €CITH OH YETKO BBIPAYKAET CBOIO TOUY
«OTJINYHOY 3peHus 0 paccMaTpUBaeMbIM BOIPOCaM, IPUBO/ISI COOTBETCTBYIO-

1I1€E IPUMEDPBL.

BBICTABJISICTCA o6yqa}omeMyc;1, €CJIM OH JOITYCKACT OTACIbHBIC I10-

«XOpOoIIo»
T'PCIIHOCTH B OTBCTC.

BBICTABJIIETCS 00YJaIOIIEMYCsl, €CTH OH 0OHAPYKUBAET MPOOEIIBI B

«KYHOOBJICTBOPUTEIIEHO»
3HaHHUAX OCHOBHOI'O yqe6H0-nporpaMMHoro MaTcpHajia.

BBICTaBJIsAETCS OO YUAFOIIEMYCSI, €ClIi OH OOHAPYKUBAET CYLIECTBEHHBIE
mpo0esIbl B 3HAaHUSX OCHOBHBIX MOJIOKEHUN MaTeMaTUKH, HEYMEHHUE C T10-
MOIIBIO TIpenoAaBaTeis NOJyYnuTh MPaBUIbLHOE PEIIeHHe KOHKPETHOH MpakK-
THYECKOH 3a]]auy M3 YKCIIa IPETYCMOTPEHHBIX pabodeli mporpaMMoii.

«HEYOOBJECTBOPUTECIBHO

4.3. OeHoYHbIE CPeICTBA 1JIS NPOBEACHUSN TEKYLIero KOHTPOJIsl yCIeBaeMOCTH
4.3.1. TecroBbIe 3aJaAHUA

Pasgen |. PasBurue noHATHA 0 YHCIE

1. BeimonHuTe AeHCTBUS: 81 +2 4_ 3-

2. BoinonHuTe AeiCTBUS: 1§.1§.

4 7
y 31 5
3. Beimonigure geicTBug: 0 — - — - —— .
8 9 16
4. BBIIOTHUTE NEUCTBUA: i .
28-12

5. Hano: z; =3+1, z, =—1+3i, Torna MoyJb POU3BEIACHUS | Z; - Z, | paBeH ...

6. KommnekcHoe uncino 1+2i B TpUroHOMETpu4eckoil ¢opme r(COS(p+isin (p) UMeEeT MO-
IyJlb, PABHBIH ...

1. 5 3.1
2. 3 4. 5

Pa3znen 2. @yHKkUMH, X CBOWCTBA H rPpaQUKH

1. Ha ogHOM U3 clielylommX pUCYHKOB M300pakeH rpaduk HeYeTHON QYHKIUH. Y KaKUTE 3TOT
PHUCYHOK.
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S
..................... |.10) . ixi

2. YKaXuTe MHOKECTBO 3HAYECHUI
¢yHKIMH, rpaduk KOTOpPoi N300pakeH
Ha PUCYHKE.

[-3:7)

[-3 —2] U [2; 5]
3) [-43]

[—4; -1)u(-1L 3]

3. Haiigute obnacTs onpeneneHus

25
f(x) T
1)  [0; 3) U (3 +x)
2) [0; +)
3) [0; 81) U (8L +x)
4) (—o0; 81) U (8L + )

byHKIIUN

4. Yxaxure rpaduk GyHKIIMH, BO3pacTarolieil Ha otpeske [—3; 2].

2)

1) y

Y

2)

o 4
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3) y o

\ ~ y
4) \
1 1
- A 1 >
\ 0 X 0 4
\ /’
\
\
5. YkaxuTte rpaduk HEUeTHON (QYHKIIUH.
1) v A 2) v A
1 1
0 - 171 1
-1/ 1 X .10 X
_l XL
3) y A 4)
VA
1, / N\t
0 >
-1/] 1 X -1 N1 /X
/V-J. =N 4
14
[
Pa3nen 3. Kopumu, crenenu u jorapupmoi
1.1
9m? -m 2
1. Vopocrure BelpakeHHE ——————
m-3
9
1) 9m’ 20 9m 3) 9 4 —
m
2. Borunciure: 34827 .
1) 36 2) 18 3 6 49 12
2 4
3. [IpencTaBbTe B BUE CTENEHH BLIPAKEHHE O 3.53,
8 8
1) 259 2) 59 3 252 4 52
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3
4. Beraucnure: 252 — 0,25.
1) 37,25 ) 1475 3) 12475 4) 26,25
5. VIIPOCTHTE BBIpaKEHHE 3\] 25b2 3 5b4 :

) 502 2) 250 3 V562 4 sp

6. Haiiute 3Ha4YCHHUE BBIPAKCHHS |0g5 b, ecm logg bi=0.

1) 27 2 6 3) 3 4 12

7. Beruncmure: log, 0,04+ 2log, 5.
1) 0 ) 3 3) -1 4)  log,5

8. Haiinure 3nauenne log,;(9b), ecnmulog; b=>5.
1) -8 2) 10 3y 7 4 25

0,5x-1
1 ’
9. Vkaxure IMPOMEIKYTOK, KOTOPOMY NPUHAJICIKUT KOPCHb YPABHCHUS (— =4.

1) [-3;-1) 2) [-11) 3) [1;3) 4) [3;5)

10. YkaxxuTe mpoMeKyTOK, KOTOPOMY IPUHAJICIKUT KOPEHb YPaBHEHHUS
log, (x +1) = log, (3x).
) (~w;-1) 2 (-10) 3 [-10] 4 (0;+)

11. Cpenu 3anaHHbIX QYHKUIMN YOBIBAIOIIMMU SIBIISIOTCS:

. X 1 X ju X+3 il
1= (_j Y2 = (Ej y3 =57" Yq = —(EJ Y5 =277 -3

Yo =27

12. Ykaxwute rpaduk QpyHKkuuu, 3a1aHH0# popmynoit  y =0,5".

13. YKaXuTe MHOXKECTBO 3HAYeHUH QyHKIun Y = 2 X +5.
1) (5; + ) 2) (0; + o) 3) (—o0; +0) 4) (7, + o)
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14. Jlorapudmuyeckoit He SBIsIETCS PYHKLUA,

1) y=log, x 3) y=2"

2) y=log ;V/x 4 y=lo
4) y =loggs (—x)

3aaHHas GopMyIIoit:
X

9, |X|

5) y=log ; x

15. Jlnga xakoi M3 yKa3aHHbIX (YHKIUH O0OJACThIO OIpeNeeHHs SBISETCS IMPOMEKYTOK

(2;+oo)
1) y=log,(x-3)

2) y= Ing (gj

3) y=log,(2—x)
4) y=log, (x-2)

16. YkaxxuTe puCyHOK, Ha KOTOPOM M300pakeH rpaduk GyHKIUN

a) y=|og£x;6) y=log, X.

4

5) y=Ilg(2-x)

1) 2) 3)
y 2y b Y
A r
1 |
1
- .4\ > X / —e »X W
o[ 0| 1 1\
4) 5)
A y 2 Y
1‘

0/1 > X 5

17. ®ynkius 3amana rpagukom

y

A

10
0/1 > X

VYkaxure 001acTh OIPCACIICHUSA:
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3) (01] 5) [L+)

1) (—oo; + oo)

2) (0;+0) 4) (L+0)
18. Vkaxure Bce 3HaUEHUs apTyMEHTa, Ipu KOTopbIX GpyHkius Y = Ig (X + 2) +1g (3 — X)
oIpe/eNneHa:

1) (-2;3) 3) (—2;+) 5) (3;+)

2) (—oo; — 2) U (3; + oo) 4) (—00;3)

19. Haiigure MHOXkecTBO 3HaueHuM Gynkmun Y = 0,5+ |Og11 X:
1) (—o0;+0) 3) (0,5;+)
2) (—00;0,5) 4) (—00;0,5)u(0,5; +oo)

20. T'padux pysxman Y =109, X mosxer 6b1th monyuen u3 rpaduka dynkuun Y = 10g, X ;
3
1) cMMMETPUYHBIM OTOOPAKEHHUEM OTHOCUTENLHO ocH Oy ;

2) CUMMCTPHUYHBIM 0T06pa)KeHI/IeM OTHOCHUTEIBHO ocu OX ;

3) ckatueM OTHOCUTENbHO ocu OX ;
4) pacTssKeHUEM OTHOCUTEIBHO ocH OX ;

5) ocTaHeTcs TeM Ke.

5) (0; +oo)

21. Ha ogHoM u3 pucyHkoB uzobpaxet rpadux ¢pyukmun Yy = log 3 X

VKaxurte 3TOT PUCYHOK.

1) YA 2) yA
|
X -
of 1 ~ ol /1 X
|
|
3) VA 4) vA
|
1 1
ol T x —  ol1 x

Pa3nen 4. DieMeHTbI KOMOMHATOPUKH

1. Umeercs Tpu rpymnmbl CTYAEHTOB: B mepBoil 11 dyenmoBek, Bo BTopod 18 uernoBek,
B Tpetheil 20 uenoBek. KommuecTBO crmoco6oB BBIOOpPa TPOWKH CTYIEHTOB, B KOTOPOM

110 OJTHOMY CTYAECHTY W3 Ka)XJOW IPYIIIbI, PaBHO. ..
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11+18+20 11.18-20

1.11-18-20 2. —3 3 4.11+18+20

2. Yucno cnocoboB MOCTaBUTH 5 YEIOBEK B 0YEpPE/Ib PABHO. ..

3. B cinoBe « WORD» mensitor mectamu OykBbl. Toraa KOJTHYECTBO BCEX BO3MOXHBIX pa3-
JIMYHBIX «CJIOBY» PABHO...
1.8 216 3.4 4.24
4. B xopoOke 6 nBeTHBIX KapaHaameil. Yucio crmoco0oB BEIOPATh TPH U3 HUX PABHO...
5. Hucno crioco0oB BBIOpaTh 13 rpymiibl B 20 CTyIEHTOB CTAPOCTY U 3aMECTHUTEINS PABHO. ..
6. 13 simuka, rae Haxoaures 15 netaneit, mpoHyMepoBaHHbBIX OT 1 10 15, Tpedyercst BEIHYTH

3 JC€Tallu. Torz[a KOJIMYECTBO BCCBO3MOXXHBIX KOM6HH8HHI>1 HOMEPOB BBIHYTBIX I[eTaJ'IGfI paBHO...

I I
1.£ 2.i 3.3 4.15!
121 31121

7. Yncno Tpex3HauyHbIX YKCEI, KOTOPhIE MOXXHO COCTaBUTh M3 YETHIPEX KapTouyek ¢ mudpa-
mu 1,2, 5,7, paBHo...

Paznen 5. OcHOBBI TPUTOHOMETPUH

. . T
1. Vipocrure BoIpaxkenue Sin oLSin 2o + COS(E + L) + COS oL COS 2. .

1) 0 2)  2coso 3) cosa. + sina 4)  cosa — sina
2. YIIPOCTHTE BBIpAKCHUE 3C052 X+ 38i|’]2 X—6.
1) 1 2) -5 3) 3 4) -3
1 T
3. Haiimure tgo, ecmn cosa=—= u ——<a < 0.
J5 2

1) 05 2) 2 3) -05 4 -2

V3

(L
4. PemnTe ypaBHEHHE COS(E + X] = ? .

1) (—1)”1%+7m, nezZ 2 i%+27zn, neZ
3) (—1)”‘1%+7zn, nez 4 (—1)”%+7zn, nez
1

5. Pemmnte ypaBHeHHE SIiN3X ==.

1) (-)"-Z2+Zp nez

9 3
2) i%+2—;n, neZ
3) (—1)”-%+§n, neZ
4) i%+2—§cn, heZ

8. Haiimute xopeHb ypaBHeHHsT — SIN2X — 4C0SX = 0 , mpuHaAIe)anuii
otpesKky [2m; 3m].
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9. Ha pucynke nzo0pakeH rpapuk QyHKIUU:
Yy

A

3x - |

» X
—_— —_—— £ —_—
2 2! 2 2

1) Y=CIgX; 2) y=sinx; 3) y=tgx; 4 y=-1tgX; 5) y=tg2x.

10. Ykaxure Hanbounbiuee 3HaueHue pynkuun Yy =1—C0S3X.
) 1 2 2 3 0 4 4

11.Yérnas unu HeuétHas Gynkius f (X) =1+cosx?

1) u€tHas; 2) Heu€THas; 3) Hu y€THAas1, HU HEUYETHAS.
12. HaiinmuTe MHOXKECTBO 3HAUYEHUH QyHKIIMH y =SinX+2.
) 1] 2) [0 2] 3 L3 4 23]
Pa3nen 6. Hauajia MaTeMaTHYeCKOIo aHAJIM3a

1. Haitaure npoussoanyto ¢pynkuun Y = (X —3)COSX .
1) y'=cosx+ (x—3)sinx

2) y' =(x—3)sinx—cosx

3) y'=cosx—(x—3)sinx

4)  y'=-sinx

2. Ha pucynkax n3oOpakeHsl rpaduku GyHKIMHA U KacaTeIbHbIE K HUM B TOUKE @. YKaXHUTe
(byHKLMIO, TPOU3BOHAS KOTOPOM B TOUKE @ paBHa 1.
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1) Ay / 2) A
’ y
p y= ;(x
e/ 1 /
| o- a -
: 11 X
//l p
// cl_l 01 x
3) A 4) Ay
y - ~
7=h(0) :
1 -j\- - -|- N .
0L~ f » 0 a X
d a X =T
=1 /.
Y=PW)
3. Haligure 3HaueHUE NPOU3BOJHON QYHKIUH Y = _ B TOUKE X, = — 3.
X
1) 2 2) 0 3) -2 4 -3

4. Haiinute npou3BoAHyIO QyHKINH Y = e* + 3X2 .

l+ 6X

3

) Y =xe
) Y=e'+x
3 y=e*+5x°
8 Y =e"+ 6x

5. ®ynkius y = f(X) 3amana Ha npoMexyTke [—6; 4]. YKaXuTe NpOMEXKYTOK, KOTOPOMY ITpH-
HaJJIeXkKaT BCE TOUKH SKCTPEMYMa.

Y A
)
3) [-2;3] A
4 [31] hN / e
\ / S
ERNERAmE LY

6. [Ipu nBrXeHUHU Tema 1Mo MPsIMOH paccTosiHue S (B METpax) OT HAYaJIbHOW TOYKH JIBUKCHUS
3

U3MeHsIeTCs 110 3akoHy S(t) = E —t?4t-1 (t — Bpems nBrKeHUs B cekyHnax). Haiiaure cko-
pocth (M/c) Tena uepe3 4 CeKyH/IbI TIOCIe HavYasa ABUKCHHUS.
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1) 1,75 2) 75 3 3 45 9

7. Boraucnute 3HaueHUE MPOU3BOIHON QPyHKIIMU ¥ = SiN X —2x B Touke xo = 0.

1) 1 2) O 3) -3 4) -1
8. HaiizuTe 3HaueHHE IPOMU3BONHON QyHkmuu Y = X-€* B Touke x, =1.
1) 2 2) e 3) 1l+e 4) 2+e

9. st dyrkimu y = 2COS X HaiiauTe nepBooOpasHyto, rpadk KOTOPOH MPOXOAUT Yepe3 TOU-

7T
M| —:24]|.
Y (2 j

1) Y =2sinx+24
2) Y =2sinx+22
3) Y =-2sinx+26
4) Y =2cosx+22

10. Yxaxwure neppoobpasuyro pynkuun f(X) =2 —sin X.
1)  F(x) = 2x — cosx

2)  F(x) = x*+cos X

3) F(X) = 2x + cosx

4)  F(x) =2 + cosx

Pa3nen /. YpaBHeHHs U HepaBeHCTBA

1. Kakoe u3 ypaBHEHUI SIBISCTCS APOOHO-PANMOHAIBLHBIM:

2 2 _
)X _axs1-0; 223X gy gy X234 4y oxi8-14(7-x)2
3 13 2x+1 X
x> x-1 1
2. Pemmrte ypaBHeHHE — + —— ==
2 6 2
1) 2; 2) -1, 3) 1, 4) 3.
3. Pemmure ypaBHEeHUE 1 + 1 0:
X x-4
1) -2; 2)5; 3)2; 4) -1.
4. Ha pucyHke u3o0paxeHsl rpaduku GyHKIUN vk
y=f(x) uy=g(X),3aTaHHBIX HA NPOMEKYTKE y=F(X)
[ 3; 6]. YkakuTe MHOKECTBO BCEX 3HAUCHUI X, IS / §
KOTOPBIX BBINOJHSETCS HepaBeHCTBO T (X) > g (X). / N
1
1) [-1 5] : 0 1 X
2 [%-2uM@e > N
3 [H-Joule o Yy=0WX) %
4 24

(x—2)(4x+3) > 0.
x+4

1) {—4;—%} U [2; + )

5. Pemute HepaBeHCTBO
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D (oi-4u|-3i2]
3) [—4; - ﬂ U [2; + o)
4) (—oo; —ﬂ U [2; + )

1 3)(,'—7
6. Pemnre HepaBeHCTBO (g) >0,04.

) (-3 2) (—Ooig) 3) (3 +x) 4) (_oo;_g)

7. Pemmre Hepasencteo 5°°° —1> 0.

Y o () 5 () o [

8. Pemnre nepasenctso log, 5 (2—-0,5x) > 1.
1) [0;4) 2) (o0 0] 3 (4+x) 4) (46

Pa3nen 8. T'eomerpust

1. B kaKux IJIOCKOCTSX JI€KAaT OCHOBAHUS MIPU3MBbI?
a) B IPOTHUBOIIOJIOXKHBIX;

0) B JIIOOBIX;

B) B MapaieibHbIX.

2. Kakoe HauMeHbIIIee 9uciio pedep MOKET UMETh Ipu3Ma?
a) 3;
0) 6;
B) 9.

3. llpomomxwure npemmoxkerne: OCHOBaHUS YCEUEHHON IMUPAMHU/IBL. ..
a) paBHbIE MHOTOYTOJIbHUKH;

0) Mo100HBIE MHOTOYTOJIbHUKHY;

B) JIOOBIE MHOTOYTOJIbHUKH.

4. bokoBeie pE€Opa MPU3MEL. ..

a) OHM NapajieNIbHbl MEXy COOOM;

0) OHM NEepPIEHANKYISIPHBI OCHOBaHMIO;
B) OHM paBHBI U MapaJUICIbHBI.

5. CKOJIbKO IMaroHae UMeeT mapasuieNenumes?
a) 4,

0) 12;

B) 6.

6. Kakoif MHOTOTpaHHHUK UMeeT 7 TpaHei?

a) CEMUYTOJIbHAs TUPaMMJIa;

0) mATUYyTroJIbHAS IPU3MA;
B) IIECTUYTOJIbHAS UPAMUJA U MIATUYTOJIbHAS [TPU3Ma.

7. KakoMy MHOTOrpaHHUKY HNPUHAUIEKUT cleayroliee cBoiictBo: "KBaapaT nuaronanu paBeH
CyMMe€ KBaJIpaTOB TPEX €ro u3MepeHuin"?
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a) mapasuielienuIeny;
0) nmpsAMOMY TapalJIeIeTUIEY;
B) MIPSIMOYTOJILHOMY TIapaJUICIICITUTICY.

8. MHOrorpaHHuK, COCTaBJIEHHBIN U3 IIECTUYTOJIbHUKA U IIECTH TPEYTOJbHUKOB, HAa3bIBACTCSA
a) IIECTUYTOJIbHOU MTPU3MOI;

0) MIeCTUYTOIBHON MUPAMHION;

B) YC€UEHHON ITUPaMUJION.

9. Anodema - 3TO BBICOTA ...

a) BBICOTA MTPABWIBHON MTHUPAMUJIBL;

0) BeIcOTa OOKOBOM I'PaHM MPABWIBHON MTHPAMU/IBI;
B) OOKOBOI1 rpaHu 000N MHPaMHU/IBL.

10. B ocHOBaHuU NpU3Mbl PABHOCTOPOHHUI TPEYroJIbHUK, & OOKOBBIE TPAHU - ITApaJIeIorpaM-
MbI. Takas npusMa sBIIETCS. ..

a) HAKJIOHHOM;

0) mpaBUIIbHOM;

B) IIPSIMOIA.

4.3.2. Bonnpochl 1Ji1 KOHTPOJBbHBIX PadoT

1. PezynbraTom okpyrienus uucia 1,1763 ¢ TOUHOCTBIO 10 COTHIX siBisieTcs yucio: 1) 1,18,  2)
1,17, 3)0,18, 4)1,20, 5)1,176

2. BBIOJIHUTE 1EMCTBUSA: a)=+ § : ) 1 — E
8 8 15 15
3. BeionHuTe neicTBUsA: 12+ (1,05 -04 -ZL5).

4. BRIOJIHUTE JIEJIEHUE 11% : 3%.

5. Haiinure 3HaueHue BbIPAKEHUS:

a) T 6) 1}'35.24.5:; B) 1|I|zn.52.34:
1
6. Voipoctute  a’6%afe ¢
7. Yopocture  a‘6? :| al?¢ 8
3 5 5 1
8.Ympoctute  a‘s? :{a”e 8]
. . 4
9. Beruncnure: a) (5 + l)(—2 +3l), 0) —

1+i

10. Haiigure o6nacTh onpeneneHus GyHKIMH ¥ 0611acTh 3HAUeHHH QyHKIME y = V16 —x° .
11. TIpoepbTe DYHKIHIO HA YETHOCTD y = X'+ X.
12. Haiimute Hynmu QyHKImn y = xv/x —1

13. Tlo rpaduky HekoTopo# pyHknuu y= f (X) HaliguTe TPOMEKYTKH BO3pACTAHUS

32




14. Tlo rpaduky ¢pynkuuu y= f(X), n300pakeHHOMY Ha PUCYHKE OIPE/ICIUTE, SBISCTCS JIN
GyHKIMS 4eTHOM Wi HeueTHOH. OTBET MOSCHUTE.

a) 0) 2)
7Y \E y 4 |

et

\1 (}IM 1/

o n/

X‘V
ol J

[

15. Tlo rpaduky ¢pyukimu y= f(X), n300pakeHHOMY Ha PUCYHKE OTPEICIIUTE:
a) IPOMEKYTKH BO3pACTaHHS U YOBIBAaHUS TAaHHON (YHKITUH;
0) ec HaMMEHbIIIEE 3HAUCHHUE; i
B) HYJIH (QYHKIIHH. Y I

(WY

/
I/
0

X
1r

16. HaiimuTe MHOXKECTBO 3HAUCHUH (DYHKIIMH:

1 X—2 1 X+1
a) y=2"-2; 6)y:(§j ; B)y:_(zj .

17 .Haiinute o6macTh onpeneiaeHusi QyHKIIUU:

a) y=log,(2x-6) ©6) y=Iog, (1-4x) .
3

18. Pemmte ypaBHeHue 10gp(2x-1) = 3.

19. Pemmire ypaBHenne 277 = 8_11
EIog34

20. Beruucnure 32

21. Pemute HepaBeHcTBo 87 >%

22. Bounciure  16%°°%1°

23. Pemute HepaBenctBo 10gq(7 — X) < 3.

24. Pemmte ypasuenne 7 —14 - 7°=5,

25. Pemnre mHepaBenctBo log; (X —1) < log; 2 + logy 3.

26. Haiiure nmpou3BoaHyo QyHKIHH y=X +¢e .

27. Haiiiure 3HaYeHue IPOU3BOAHON QyHKIMKM Y =€ B Touke Xq = 0.
28. Haiiznre nponsBoHyio QyHKIHH y= e** '

29. Pemmre ypaBHeHHe: COS5X —COS9xX = 3sin 7,

30. Pemmre ypaBuenne: SiN2X = \/E -SINX,



31. Peumre ypasuenne: SIN5X - COS3X = SiN 6X - COS2X.

i . 3
32. Pemute ypaBHEHHE: 0052 X —3SINX-COSX = s|n7.

33. Pemute ypaBHeHMe: 53in2 X —4CcosX-SinX + 3COS2 X=2.
34. Penure ypaBHEHHUE: J3cos? x —sinx- cosx = 0.

. 2
35. JloKakuTe TOKIECTBO: 1-sin 2a _ (1—'[90(} )

1+sin 2 \1l+tga
36. JlokakuTe TOKIECTBO:  tg (Z +a)= 1+sin2a .
4 cos2a

37. Jlokaxure TOXACCTBO: 1 —sin® o — cos? g = Esinz 2a-

38. Tlom kxakum yraom k ocu  (OX HakJIOHEHa KacaTellbHAs, IPOBEJCHHAs K KPUBOU

y:x3—x2 —7x+6 Brouy My(2; —4)?

Inx +2
39. Haiitu Touku 5KcTpeMyma QyHKIMH ) = —— .
X
40. Jlokasatb, uto Qynkuua Y = X + 5 BO3pacTaet Ha BCEH YHCIIOBOM MPSIMO.
1+X
41. Nano: ¢ (X) - 2 4 2. Haiitu cymmy kopueit ypasuenust f (X) = f/(X)-

2—X
N 3 .
42. Uccnenyiite pyHKIMIO Y = x® — E x* +3 Ha MOHOTOHHOCTb U sKkcTpeMyMbl. Haiinure

HaunOoJbIIee 3HaueHNe (PyHKIIMU Ha OTpe3Ke [—L‘ 1].
43. Boluncnure HMHTErpai:

sin 3xdx

w0 [ 3

a) I(2x2—4x+x—22jdx 6) j(&—%&)dx
1 B) 0

44 BorauciuTe miomans GUrypsl, OrpaHHUCHHOMN THHEIME: Y = 6+ X — X2, Yy =6—2X.

45. TToctpouts ceuenue BKL. Touku K u L — cepenunsl pedep. [Jokaxure, 4To MOCTpOEHHOE

CCUCHUC — MapaJlJICJIOTpaMM.
Bl C1l
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46. Haiinute momtans rpann ADC. Pebpa AB, BD, BC — paBHBI 1 Bce MIIOCKUE YTIIbI IPU BEp-
D

mHe D — npsimele. B

47. B ocuoBanuu nupamuasl SABCD napamnenorpamm. [IpoBectu ceuenue uepes pedpo AD u

touky K pedpa SC. O0bsacHUTB, Kakast pUrypa mojyunsaach B CCYCHUU.
S

D

48. TToctpouTts ceuenue miockoctbio PTN, rae Touku P u T — cepenunst pedep AS u BS. O05b-

SCHUTb, Kakasl (PUTypa IMOoITy4nsIach B CCUCHHUH.
S

B

49. TloctpouTts ceuenue miockoctbro NMP.
M

N

50. IMoctpouts ceuenue ACP, rne P — cepennna pedpa. O0bACHUTD, Kakas (GUTypa Moxydniach
B CEUEHUHU.
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4.3.3. YcTHBIH onpoc

Uro Takoe 0O0bIKHOBEHHAs IpoOb? 3anuch 0OBIKHOBEHHOM Jpodu. OCHOBHOE CBOMCTBO
npoodu. IIpuBectu npumepsl.

CrnoxeHue ¥ JienieHue 0ObIKHOBEHHBIX Ipo0Oel ¢ pa3HbIMU 3HamMeHaTensimu. [Ipusectu npu-
MEDBI.

YMHOKEHHE U BRIYUTaHUE OOBIKHOBEHHBIX JIpo0el ¢ pa3HbIMU 3HamMeHartensimu. [Ipuse-
CTH IIPUMEDBI.

Urto Ttakoe necsatuyHas Apoos? 3anuck AecITUYHON apodu. [IpuBectu npumepsl.
CrnoxeHue U JiesieHue aecaTnyHbIx Apooeil. [Ipusectu npumepsl.

YMHOKEHHE U BRIYUTaHHUE JECITUUHBIX ApoOei. [IpuBectu npumepsl.

Yro takoe anredpanyeckas ApoOb. [IpuBecTu npumepsl.

OcHoBHOe cBOIcTBO anredpandeckoit Apoodu. [Tpusectu nmpumepsl.

Crnoxenue u esenue ainredopanyeckux apooeil. [Ipusect npumepsl.

. Berauranue u ymMHOXKeHUE anreOpandeckux Apodei. [IpuBectr mpuMepsi.
. UTo Takoe cTeneHp ¢ HaTypaibHbIM Noka3arenaemM? CTeneHb MOJ0KUTEIbHOTO YHUCIIa ¢

Tr00bIM moKazaTeneM. CTeneHb OTPUIIATEIBHOTO YKCia ¢ YeTHBIM MoKaszaresneM. CTerneHb
OTPHLIATEJILHOTO YKCIIa ¢ HeUETHBIM NoKa3ateneM. [IpuBectu npumepsl.

CBolicTBa CTENEHH C LIeJIbIM MoKa3areneM. [IpuBectu npumMepsl.

Yro takoe ypaBHeHue? KopHu ypaBHeHusa? Uto 3HauuT pemnth ypasHeHue? IIpusectu
PUMEPBHL.

Anroput™ peuieHust ypasHeHui. [Ipusectu npumepsl.

Anroput™m perieHust ApoOHOro ypaBHeHus. [IpuBecTu npumepsl.

KBanpatHslit kopeHb. ApudMeTrnueckuil KBaJpaTHblii KopeHs. [IpuBecTu npumepsl.
CaolicTBa apu(pMeTHYECKOT0 KBaJpaTHOro KopHs. [IpuBectu npumMepsl.
YpaBHeHne x° = a 1 ero KopHH. [IpHBECTH IPHMEPHL.

CaolicTBa KBaJpaTHbIX KopHel. [IpuBectu mpumep.

KyOunueckuii kopeHs. [IpuBectu npumepsi.

Jaiite onpenenenre 4ucaoBol QyHKIUH.

Yro Takoe apryMeHT QpyHKIUHU?

Uto Ha3wpIBaeTCst 00JACTHIO ONpeAeIeHUs PYHKITUN?

Yro takoe 001acTh 3HaUeHU QyHKIMH?

Yro HazwiBaeTcs rpaduxkoM GyHKINN?

Kakue npeoOpa3zoBanus rpadpukoB GyHKIui Bbl 3HaeTe? [lepeunciure.

Jaifte onpenenenne 4€THON QPYHKIIUH.

Kakas ¢yHkuus Ha3pIBaeTcsi HEUYETHOM?

HazoBute ocobenHocTh rpaduka 4€THONW QyHKIUY.

KakoBa oco6eHHOCTb rpaduka HeUETHON HyHKIIMU?

Kakas ¢pynkuust Ha3bpIBaeTCs IEPUOAUYECKOM?

Kakas ¢yHKuMs Ha3pIBaeTCs Bo3pacTaroliei Ha MHoXkecTBe P?

Kakas ¢pynkuus Ha3biBaeTcsl yObIBaromieil Ha MHOkecTBe P?

Kakast Touka Ha3bIBaeTCs TOUKOW MUHMUMYMa (QYHKIHH?
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Kakas Touka Ha3pIBaeTCs TOUKOM MakcCuMyMa (pyHKIHU?

Kak Ha3piBaroTCst TOUKM max 1 min?

Cdopmynupyiite onpenenenue norapupma, OCHOBHbIE CBOHCTBA JOrapr(pMOB.
Urto Takoe paguaHHas mepa yria?

Cdopmynupyiite OCHOBHBIE TPUTOHOMETPHUECKUE TOXKIECTBA.

Peienue npocTedInx TPUrOHOMETPUYECKUN YPABHEHHU M.

Jaiite onpeneneHue Mpon3BOAHON GYHKIMU, CPOPMYTUPYITE OCHOBHBIE MpaBHia 1 -
dbepeHIpoBaHUsI.

YpaBHeHUE KacaTeNbHON K TpaUKy BYHKIIHH.

CdopmynupoBaTh CBOMCTBA Mapauieenuneaa

Hatb onpenenenue retpadapa. Hazears ero aneMeHThbI

Jatb onpenenenue napamienenumneaa. Hazpats ero aineMeHTsI

4.4. OueHo4yHble CPeACTBA IJIfl IPOBeJIEHU MPOMEKYTOYHOM aTTecTaluu
4.4.1. Bonnpochbl ¥ 3aJaHM A 1JI51 IK3aMeHa

[lenble ¥ panuoHaIbHBIEC YHCIIA.

JlelicTBUTENbHBIC YHCIIA.

[TpuGnuKeHHbIe BHIYMCIICHUS.

[TpubnmxeHHOe 3HaYCHNE BETMYUHBI U TIOTPEITHOCTH MPUOIKEHHH.

KomM1iekcHele yncia.

Apudmernaeckue onepanuy HaJ KOMIUIEKCHBIMU YUCIIAMH.

OO6nacTh onpeseneHnus U MHOXECTBO 3HaueHU; rpaduk QyHKIUH, mocTpoeHue rpadu-
KOB (DyHKIUH, 3aJJaHHBIX Pa3JIMYHBIMU CIIOCOOAMHU.

MOHOTOHHOCTB, YETHOCTD, HEUETHOCTD.

OO6nactp omnpeneneHus 1 001acTh 3HAUCHUH 00paTHOM (DYHKITHH.

I'paduk obpaTHOIi QyHKIUH.

Kopens n-oii crenenu.

KopHu HaTypanbHON CTENEHH U3 YUCIIa U UX CBOMCTBA.

[IpeoOpa3oBanre UppaMOHATIBHBIX BbIPAXKEHUH.

Crenenu ¢ palMoHaIbHBIMU NIOKA3aTENSIMU, UX CBOMCTBA.

[TpeoOpazoBaHue CTEIEHHBIX BHIPAKEHUM, UCIIONB3YS CBOMCTBA CTENEHEH.

Crenenu c IeNCTBUTEIBHBIMY [10KA3aTEIsIMH, UX CBOWCTBA..

Jlorapugm.

OcHoBHOE JorapupmMuyeckoe TOXIECTBO.

JlecsiTUuHBIE U HATYpaJIbHBIE JIOTaPU(PMBI.

[IpaBuna neiictBuii ¢ Jorapupmamu.

[Iepexo kK HOBOMY OCHOBAHHIO.

IIpeoOpa3oBanue norapu(pMUIECKUX BBIPAKEHUH.

Onpenenenre noka3aTenbHON (QYHKIIMH, €€ CBOMCTBA U TpaduK.

Onpenenenus norapupmuyueckoit GyHKINH, €€ CBOUCTBA U TpaduK.

Pemenue npocreimmx noka3zaTelbHbIX U JIOrapu(PMUUYECKUX YPaBHEHUN U HEPABEHCTB.

OCHOBHbBIE OHATHSI KOMOMHATOPHKH.

3a7aum Ha MOJCYET YKCiia pa3MEIIeHUH, TEPECTaHOBOK, COYETaHUM.

Pemienue 3aau Ha nepeOop BapuaHTOB.

®opmyna ounoma HeroToHa.

Paguannas mepa yria.

BpamarensHoe qBUKEHUE.

CuHyc, KOCUHYC, TAHT'€HC M KOTAHI'€HC YUCIIA.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

®opMyIbl IPUBENEHUS.
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DOpMyJIBI CIO0KEHUS.

CuHyC, KOCUHYC U TAHT€HC CYMMBI U Pa3HOCTH JBYX YIJIOB.

CuHYyC 1 KOCUHYC JJBOMHOIO yIia.

@DopMyJIbl IOJIOBUHHOTO yTJIa.

[TpeoOpa3oBanue CyMMBI TPUTOHOMETPUYECKUX (QYHKIIUI B IPOU3BEACHUE U IPOU3BEIC-
HUS B CyMMY.

ApKcuHYC, apKKOCUHYC, apKTaHI€HC YnCa.

IIpocreiimme TPUrOHOMETPUUECKUE yPAaBHEHUS.

IIpocreiiye TPUroHOMETPUYECKHUE HEPABEHCTBA.

Tpuronomerpuueckrue GyHKINHU, UX CBONCTBA U IPa(UKH.

OOpatrHble TPUTOHOMETPUYECKHE (DYHKIIMH, X CBOWCTBA U TpauKH.

[IpousBogHas.

[TonsaTne 0 mpou3BOAHON PYHKINH, €€ TeOMETPUIECKUN U (PU3HMUECKUI CMBICI.

IIpon3BoHBIE CyMMBI, Pa3HOCTH, IPOU3BEACHHUS, YACTHOTO.

[Tpon3BoiHBIE OCHOBHBIX AJIEMEHTAPHBIX (YHKIHH.

YpaBHEHHE KacaTeIbHOM.

Bospacranue u yobiBanue GyHKIHH. DKCTPEMYMBI (PYHKITUH.

Bropas npousBojHasi, ee reoMeTpUUecKUui U (PU3NYECKHUI CMBICIL.

[TpuMeHeHne TPOU3BOTHON K HCCIICIOBAHUIO (DYHKITUI M MOCTPOCHHIO TPAPHUKOB.

IIpumepsl NCIIOIB30BaHUS TPOU3BOIHON AJI1 HAXOXKICHHS HAWIYYIIETro PEIICHUS B IIpU-
KJIaJIHBIX 3a/1a4ax.

IlepBooOpasHasi, mpaBUIIO HAX0XKIEHHS, OCHOBHOE CBOMCTBO IIEPBOOOPA3HOM.

HeonpeneneHHbIN U ONpeNeIeHHBIA U NHTErPAJL.

®opmyna HeroTona—IJleitouniia. Berarciaenre nHTErpaios.

[IpuMeHeHrne OnpeneneHHOro MHTEerpajga il HaxOKJICHUs ILIOIIAAN KPUBOJIUHEHHON
TpaneuuH.

PaBHOCHITBHOCTD YpaBHEHU.

OcHOBHbBIE ITPUEMBI pEIlIeHHs] ypaBHEHUH (pa3ioKeHne Ha MHOXKHTENN, BBEJCHUE HOBBIX
HEM3BECTHBIX, MOACTAaHOBKA, TPAQUUECKUI METON).

Cucremsl ypaBHEHNH. PaBHOCHIIBHOCTD CUCTEM YPABHEHM.

PaBHOCUBbHOCTE HEpaBeHCTB. O0IaCTh TOMYCTUMBIX 3HAYEHU HEPaBEHCTB.

OCHOBHBIE NIPUEMBI PELICHNS HEPABEHCTB.

Bepmmnsl, pedpa, rpaH MHOTOIpaHHUKA.

IIpusma. IIpsamas u HaknoHHas npusma. IIpaBunbHas npusMa.

[Tapannenenunen. Ky6.

IMupamupa. IIpaBunbHas nupamuaa. Y ceueHHas nupamuaa. Terpasap.

[nnuHap v KOHYC. Y CEYEHHBIN KOHYC.

OcHoBaHue, BbICOTa, O0OKOBast MOBEPXHOCTb, 00pa3yrollasi, pa3BepTKa.

OceBble C€UEHUSI U CEUEHHUSI, TapaJIeIbHbIE OCHOBAHHUIO.

Hlap u chepa, ux ceueHwus.
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JIMCT nepruoanYecKux MpPoBepoK padoveil MporpaMmal

H I/IH(l)OpMaIII/Iﬂ 0 BHCCCHHBIX M3MCHCHUSAX

I[OJ'DKHOCTHOG JIU1o,
IIPOBOAMBLICC ITPO-

[TorpebHOCTH
B KOPPEKTHPOBKE yKa3a-

Nudopmarnus o BHe-

e e
Bepky: ©.1.0., flara FIHEM COOTE TCTB}immHX CEHHBIX U3MEHEHUSX
paznenoB padoueit npo-
JOJIKHOCTD, TIOJITUCH
TpPaMMBI
Menbaukosa H.B.,
OTBCTCTBCHHAsA 3a Ha 2020-2021 y4. TOJI TO-
paspaborky OIl mo TPEOHOCTU B KOPPEKTH-
CIICIINAJIBHOCTHU pOBKE HET
36.02.01, noueHt [porokon Ne9
KaQeApbl TEPANHK 1 | o7 23.06.2020 . e
hapmaxomnorun Pabouas nporpamma ax-
Tyanm3upoBana ais 2020-
> 2021 yueGHoro rojaa
MenbaukoBa H.B., Ha 2021-2022 yu. rox no-
OTBETCTBEHHAs 3a TPEOHOCTU B KOPPEKTHU-
pazpabotky OII o POBKE HET
CIELUATbHOCTH
36.02.01
» IOHCHT ITpoTtoko Ne§
Kadenpsl Tepanuu u Pabouas nporpamma ak- HET

(hapmakosoruu

AW

ot 28.05.2021 r.

TyanusupoBaHa g 2021-
2022 yye6GHOro rojaa
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