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Pabouas nporpamma nucnumimHbel «MaTtemaTrka» pa3paboTaHa Ha OCHOBE:

®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 (pen. ot 16.04.2022) «O06 obpa3oBanuu B
Poccuiickoit denepannmny;

®denepalbHOrO  IOCYAapCTBEHHOTO  OOpa30BaTENbHOrO  CTaHIApTa  CpelHero  olIero
oOpazoBanusi (yrBepkaéH I[Ipukazom MuHuctepcTBa oOpa3oBaHMsi W Hayku Poccuiickoit
®enepanuu ot 17 mast 2012 1. Ne 4130, pen. ot 12.08.2022);

@denepanbHOr0  rocynapcTBeHHOro  obpa3oBarenbHoro crangapra (®I'OC)  cpeanero
npodeccuoHanbHOro o0pa3oBanus Mo crenuanbHocTH 35.02.05 ArpoHOMES, yTBEpKICHHBIM
npuka3zoM MunucrepcrBa npocseuieHus: Poccuiickoit @enepaunn ot 13.07.2021 1. Ne 444;
[IpumepHoii paboueld mporpaMMbl cpeaHero oomero odpazoBanus «Marematrukay (0a30BbIi
YPOBEHB)

[IpumepHoii mnporpamMmbl BocnuTaHusl (oJoOpeHa perieHHeM ¢eneparbHOro  y4eOHO-
METOJMYECKOro 00beIMHEHUS 110 001eMy o0pa3zoBaHuto, IpoTokod oT 02.06.2020 Ne 2/20).
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1. MACIIOPT PABOYE MIPOT'PAMMBbI JUCHUIIINHBI
COO0.01.03_«MaTemMaTHKa»
1.1. O6;1acTh IPMEHEHUS] IPOTPAMMBI
Pabouas mporpamma mucnurmumabel COO.01.03 «MartemMatukay SBJISCTCS YacTbIO OCHOBHOM
npodecCHOoHaIbHONH 00pa30BaTeIbHON MPOrpaMMbl ITOATOTOBKHU CIIEIIMAJIMCTOB CPEIHEr0 3BeHa
o cunenuainbHoCcTH 35.02.05 ArpoHOoMus.

1.2. MecTto aucuunmiaunbl B cTpykrype OIIIICC3
Huctunmaa COOQO.01.03 «MaremaTrka» sBJIseTcss y4yeOHOM AMCUMIIIMHOM 00s3aTesbHON
npeameTHol obsacti «Marematuka u uHQopmatukay ®I'OC cpennero obmiero oopa3oBaHus U
6azoBoil aucrUIUIMHON obmieoOpa3oBarensHoi moarotoBku CIIO m peanmsyercs B 1 u Bo 11
ceMecTpax MpU CpPOKe MONYy4eHHUs cpeaHero mpodeccuoHanisHOro obpazoBanus 3 roga u 10
MecsIIEB.

1.3. Lean u 3ag0a4m JTUCUMILUIHHBI, IVIAHUPYEMbIE Pe3yJibTaThl 0CBOCHUS y4eOHOMI
JUCIHUILIHHBI:

Copepxanne aucuumuiiabel  COO.01.03  «MaremaTtuka» HampaBJIeHO Ha  JIOCTHXKEHHE
CHEAYIOINX LeJIei:
— Ppa3BUTUE TPEIACTABICHUM O COLUAIBHBIX, KYJIbTYPHBIX M HCTOPHYECKUX (aKTopax
CTAHOBJICHHS MaTEMATHKH;
— (opMHPOBaHHE JIOTHUECKOTO, AITOPUTMUYECKOT0 U MAaTEMATUYE€CKOT' O MBIIIICHHUS
— (GopMHPOBaHKME YMEHHU MPUMEHSTD IMOJY4YCHHBIC 3HAHUS ITPU PEIICHUH PA3JIMYHBIX 33]1a4;
— (dopMUpOBaHHE TPEACTABICHUI O MaTEeMAaTHKE KaK 4YacTH OOINEYeI0BEUECKOW KYJIbTYPBHI,
YHUBEPCAJIBHOM SI3BIKE HAYKH, MO3BOJISIONIEM OMKCHIBATh M U3y4aTh peajbHbIC MPOLECCH U
SIBJICHHS.
VYuyeoOnas aucrumrmHa CO0.01.03 «MatemaTnka» OpHEHTHPOBAaHA Ha JIOCTHIKCHHE CIICTYIOIINX
3amau:
— c(hopMHUPOBATh IEJIOCTHOE MPEACTABICHUE O MAaTEMaTUKE, €€ POJIM B COBPEMCHHOW CHCTEME
3HAaHUW U MUPOBOU KYJIBTYPE;
— W3YYUTh OCHOBHBIC MAaTEMaTUUYECKHE TOHSITHS, WCIOJBb3yeMbIC JIJIsi OMUCAHUS Pa3IUIHBIX
MPOLIECCOB U SIBJICHU;
— copmMupoBaTh HaBBIKM MPUMEHEHHUS MaTEMAaTHUYECKHUX METOJIOB JJISI PEIICHUS MPAKTUYECKUX

3aJa4.

IInanupyemble JUYHOCTHBIE Pe3YJIbTATHI 0CBOEHUS Y4eOHOM AUCHMILIUHBI:
— c(hOopMUPOBAHHOCTh MPEICTaBICHUH O MaTeMaTUKe KaK YHHBEPCaJbHOM S3bIKE HayKH,

CpeaACTBC MOJACIIMPOBAHUA SIBIICHUU U npouecCoB, HACAX U METOAAX MATCMATUKHU,
— IIOHUMAaHHUEC 3HAYUMOCTHU MaTE€MaTHKH A HAayYHO-TECXHHUYCCKOIo mnmporpecca,

cOpPMHPOBAHHOCTh OTHOIICHUSI K MaTEMaTHKE KaK K YacTH OOIIEYETIOBEYECKOW KYJBTYPBI
4yepe3 3HAKOMCTBO C UCTOPUEN Pa3BUTHSI MATEMATHKH, SBOJIFOLIMEN MAaTEMATHUYECKUX UAECH;
— pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPaKCHHSI, aJITOPUTMUYECKON

KyJbTYpbhl, =~ KPUTHYHOCTH  MBIIUICHUS Ha YpPOBHE, HEOOXoauMoMm 1t Oynmymied
poQeCCHOHAILHOMN ASATENBHOCTH, IS MPOJIODKEHHS 00pa30BaHUs U caMOOOpa30BaHMS;
— OBJIaACHHUC MATCMATHYCCKUMH 3HAHUAMU W YMCHUSIMU, HeO6XOI[I/IMLIMI/I B HOBCCI[HGBHOI\/JI

KU3HU, JUII OCBOCHHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCHHUILUIMH W JUCIHUIUIAH
mpo(ecCHOHaNbHOr0 IMKJA, NI TONy4deHHus oOpa3oBaHUST B 00NacTsaX, HE TpPeOYIOIIUX
yrIyOJIEHHOW MaTeMaTH4eCKON MTOrOTOBKHY;

— TOTOBHOCTB U CIIOCOOHOCTH K 00pa30oBaHUIO, B TOM YHCIIE CaMOOOpPa30BAHHIO, HA MPOTSKECHUH

BCeil JKM3HHM; CO3HATEIbHOE OTHOIIEHHWE K HEMPEepPhIBHOMY OOpa30BaHMIO KaK YCIOBHIO
ycIenrHoi mpodeccCHoHaIbHON U 00IIIECTBEHHOH 1eATeIbHOCTH;
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— TOTOBHOCTH ¥ CLIOCOOHOCTH K CAMOCTOSATEIBHON TBOPUYECKOW U OTBETCTBEHHOMU JEATEIHHOCTH,
— TOTOBHOCTH K KOJIJISKTHBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHHKAMHU B 00pa30BaTEIbHOM,

OOIIECTBEHHO  IOJIE3HOM, Y4YeOHO-HUCCIEAOBATECIbCKOM, TPOSKTHOW W JIPYrUX  BHIAX
JIeSITeIbHOCTH;
— OTHONICHHE K MPOPECCHOHAIBHON NEATECIbHOCTH KaK BO3MOXXHOCTH Y4YaCTHs B pPEIICHUU

JIMYHBbIX, O6IHCCTB€HHI)IX, TOCyJapCTBECHHBIX, 06HIeHaIII/IOHaJ'II)HI>IX HpO6HeM.

Iliianupyemblie MeTanpeaMeTHbIE Pe3yJbTAThI 0CBOCHHUS Y4eOHOM TUCHMIIMHBI:
— YMEHHUE CaMOCTOATENbHO ONPEAETATh LEJIH eI TETbHOCTH U COCTABIISITh MIJIAHbI 1€ TEIbHOCTH;

CaMOCTOATEJIbHO  OCYIECTBISATh, KOHTPOJMPOBaTh U  KOPPEKTUPOBATH  JAEATEIbHOCT;
HCIIOJIb30BaTh BCE BO3MOYKHBIE PECYPCHI I JOCTHKEHHS TIOCTABJICHHBIX LEJNEeH U peaau3alnuu
IJIAHOB J1€ATEIbHOCTHU; BHIOUPATh YCIEIIHbIE CTPATETUU B PA3IMYHbBIX CUTYAIUX;

— yYMeHHE TMPOAYKTHBHO OOIIAThCS M B3aUMOJIEHCTBOBATH B IMPOIECCE COBMECTHOM

NESTEIPHOCTH, YYWUTHIBATh TO3HMIIMU JIPYTUX YYaCTHUKOB JICSITENBHOCTH, dS(P(EKTUBHO
paspeniaTh KOHMIUKTHI;
— BJAQJICHHE HaBBIKAMHU TI03HABATEIILHOM, Yy4eOHO-MCCIIEOBATEIbCKOM U  MPOEKTHOU

NESTEIbHOCTHA, HAaBBIKAMU  pa3pelieHus mpoOieM; CHOoCOOHOCTh H  TOTOBHOCTh K
CaMOCTOSITEJIBHOMY IOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/1a4, MPUMEHECHHUIO Pa3JIMYHbIX
METO/10B IIO3HAHUS;

—  TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEIbHOW HHGOPMAIIMOHHO-TIO3HABATEIHH O

NEeSITEIbHOCTH, BKJIIOYasi YMEHHE OpUEHTHPOBATHCS B Pa3IMUHbIX MCTOYHHKAX HHGpOpMaIuy,
KPUTUYECKHU OLIEHMBATh W MHTEPIPETUPOBATH HH(POpPMAIMIO, IOJIYyYaeMyH M3 Pa3Id4YHbIX
HMCTOYHHKOB;

— BJIAJICHUE S3BIKOBBIMHU CPEJICTBAMHU: YMEHME SICHO, JIOTMMHO MU TOYHO M3J1ararb CBOIO TOYKY

3pEHMS, UCIOIb30BaTh aJICKBATHBIE A3bIKOBBIE CPE/ICTBRA;
— BIIQJICHWE HABBIKAMH MTO3HABATEIBHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUHN U

MBICJIIMTCIIBHBIX MTPOUECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, r'paHull CBOCT0 3HAHHA W HC3HAHMA,
HOBBIX ITO3HABATCIbHBIX 3aa4 U CPEACTB AJIA UX JOCTHUIKCHU A,
— HOCJICYCTPEMIICHHOCTD B NIOUCKAaX W NPUHATHH peHIeHHﬁ, COO6paSI/ITeJ'II)HOCTI) U UHTYyULIUA,

Pa3BUTOCTb IMPOCTPAHCTBCHHBIX HpeHCTaBHeHHﬁ; CIIOCOOHOCTD BOCIIPUHUMATL KpPaCOTy H
TapMOHHIO MUDPaA.

IlnanupyemMblie mpeaMeTHbIE Pe3yJabTaThl 0CBOCHUS YUeOHOH THCIHIINHBI:

3HATh/ IOHUMATh:

— 3HAYEHUE MAaTeMaTHUYECKOW HAyKH JJIs PEIICHUs 3aJlay, BOSHUKAIOIIMX B TCOPHH U MPAKTUKE;
IIUPOTY M B TO XK€ BPEMsI OTPaHUYEHHOCTh TPUMEHEHHUSI MATEMAaTHUYECKUX METOJIOB K aHAJIN3Y H
MCCJIEIOBAHUIO TIPOIIECCOB U SIBIICHUU B MIPUPOE U OOIIECTBE;

— 3HAYCHHUC HpaKTI/IKI/I nu BOHpOCOB, BO3HHUKAKOIINX B CaMOfI MAaTEMATUKE OJIs (I)OpMI/IpOBaHI/ISI 158
pa3BUTHS MaTEMaTUYECKOW HAyKH, MCTOPUIO Ppa3BUTUS TOHATHS YHCIA, CO3JaHUs
MATEMATUYICCKOIo aHalln3a, BOBHUKHOBCHUS U PA3BUTHA 'COMCTPHUU,

— YHUBEpCAJbHBIM XapakTe€p 3aKOHOB JIOTUKA MAaTEMaTHYECKUX PACCYXKICHUU, HX

MPUMEHUMOCTh BO BCEX 00J1aCTIX YEIOBEUECKON e TeIbHOCTH,

— BEPOATHOCTHBIN XapaKTep Pa3IMUHBIX MMPOIIECCOB OKPYIKAIOIIETO0 MHUPA;

YMeTh:

— BBIIIOJIHATH apI/I(I)MeTI/I‘-IeCKI/Ie ,Z[el\/’ICTBI/IH Hang 4YuciIiaMH, CO4YCTas yCTHBIe U TIIHCBMCHHBIC
HpI/IeMI)I; HAaXOIUTH HpI/I6J'II/I)KeHHI)Ie 3HAYCHUSA BCIMYUH U HOFpeHIHOCTI/I BI)I‘-II/ICJ'IGHI/Iﬁ
(abcomoTHas M OTHOCUTENBHAS); CPABHUBATH YHUCIOBBIE BRIPAYKECHUS;



— HaxXOAUuTb 3HAYCHHA KOPHA, CTCIICHH, J'IOl"apI/I(i)Ma, TPUTOHOMECTPHUYCCKUX BBIpa)KeHI/Iﬁ Ha

OCHOBE OIIPEICICHHS, WCHOJb3ysl TP HEOOXOAMMOCTH HMHCTPYMEHTAJbHBIE CPEICTBA;
I10JIb30BaThCs MPUOJIMKEHHOMN OLIEHKOM MPU MPAKTUYECKUX PacyeTax;
— BBINOJIHATH MPEeoOpa3oBaHUsl BBIPAKEHHM, TPUMEHssT (POPMYIbI, CBSI3aHHBIE CO CBOMCTBAMU

cTerneHei, jorapupmMoB, TPUTOHOMETPUUYECKUX PYHKLINN;
— BBIYHCIATH 3HaueHHE (QYHKIMM [0 3aJ@HHOMY 3HAYCHHUIO aprymMeHTa HpH pa3IHyYHbIX

crocobax 3aaaHus QyHKIINH,
— OIPEACIIATh OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKITUH, HILTIOCTPUPOBATH MX HA I'pauKax;

— CTpPOUTh TpaUKd HW3YYEHHBIX (QYHKIMHA, WIIIOCTpUpOBaTh 1O TpaduKy CBOMCTBA

3IIEMEHTAapHbIX (QYHKIUH;
— HMCIIOJIb30BaTh NOHATHE (DYHKLNHU AJIS ONMCAHUS U aHAJIN3a 3aBUCUMOCTEN BEJIMYNH;

— HaxOJIUTh MPOU3BOIHBIC AJIEMEHTAPHBIX (DYHKIIHIA; UCTIONB30BATh MPOU3BOAHYIO JIJISl U3YUECHUS

CBOMCTB (PyHKIUI U IOCTPOECHUS TPAPHKOB;
— NPUMEHATHh INPOU3BOAHYIO JJI NMPOBEACHUSI NPUOIMKEHHBIX BBIYMCIECHUH, pellaTh 3ajauu

MPUKIIATHOTI'O XapaKTEpa Ha HAXOKIACHUC HanO0O0JbIIEr0 1 HAMMEHBIIIETO 3HA4YCHUI,
— BBIYHCIIATH B HpOCTGfII.HHX Clly4dasix Ijiomaau v 00BbEMBI C MCIHOJIb30BAHHEM OIMPECACICHHOI'O

HHTCI'paJia;
— pfmaTtb panrOHAJIbHBIC, IIOKa3aTCIbHEIC, J'IOl"apI/I(bMI/I‘-IeCKI/IC, TPUTOHOMETPHUICCKUEC

YPaBHEHHS, CBOJSAIIMECS K JIMHEHMHBIM M KBaJpaTHBIM, & TAK)K€ aHAJIOTMYHBIE HEPABEHCTBA U
CUCTEMBI;
— HCTIONB30BaTh I'papuuecKuii METO pellieHHs YpaBHEHU 1 HEPaBEHCTB;

— wn300paxkaTb Ha KOOPJMHATHOM IJIOCKOCTH pEIEHHs YpaBHEHHM, HEpPAaBEHCTB U CHCTEM C

ABYMS HCHU3BCCTHBIMHU,
— COCTABJSITh U PCIIATh YPAaBHCHHUA WM HCPABCHCTBA, CBA3BIBAIOIIINEC HCHU3BCCTHLIC BCIIMYUHLI B

TEKCTOBBIX (B TOM YHCJIE MPUKJIATHBIX ) 3a]a4ax;
— peuiath mpocTeinre KOMOMHATOPHBIE 33/1a41 METOZI0M Iepedopa, a TaKKe C HCIOIb30BaHUEM

M3BECTHBIX (hOPMYIT;
— BBIYHCIATH B MPOCTEHIIMX CIydasx BEPOSITHOCTH COOBITHI Ha OCHOBE MOJCYETa 4YHCIa

HCXOJIOB;
— pemaTh IJIAHUMETPUYECKUE M TMPOCTEHUIINE CTEPCOMETPUYECKHE 3aJauyd Ha HaXOXKICHHE

FeOMETPUYECKUX BETUYUH (JIJIMH, YTJIOB, IJomaaei, 00beMoB);

HCI0JIb30BAaTh NpPHOOpeTeHHble 3HAHUSI M YMeHHS B MNPAKTHYECKOH JeATEeJbHOCTH H
NMOBCEAHEBHOM KU3HU IJISA:
— TpPaKTUYECKUX pacdyeToB Mo QopmyiaMm, BKI0Yass (GOPMYIIbL, COAEp)Kallue CTeleH!,

panuKaiel, JIorapupMbl U TPUTOHOMETPUUECKHE (DYHKIMM, HCIOJIb3Ys NP HEOOXOAMMOCTH
CIIPaBOYHBIE MATEPHUAJIBI U IPOCTEUINE BBIYUCIUTEIBHBIEC YCTPOMCTBA;
— OIHUCaHMS € MOMOIIBI0 (PYHKLUUN pa3IMYHbIX 3aBUCUMOCTEH, NPEICTaBICHUS UX rpapuuecKy,

HWHTEPIpETALNH rPaduKoB;

— MOCTPOCHHUSI U KCCIISIOBAHMS IPOCTEHIIINX MATEMATHICCKUX MOJICIICH;

— aHaJM3a peasjbHbIX YU CIOBBIX JaHHBIX, PEICTABICHHBIX B BUIC JHArpaMM, IpaHKoB;

— aHaJM3a HHPOPMAIIUU CTATUCTHYECKOr 0 XapaKTepa;

— WCCIe0BaHus (MOICTHPOBAHHS) HECIOKHBIX MTPAKTUYECKUX CHUTYAIMil HA OCHOBE H3yYCHHBIX
¢dbopmy1 u cBocTB uryp;

— BBIYUCIICHUS OOBEMOB M IIJIOLIAJICH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TENl NMPH PELICHUU
MPAaKTUYECKUX 3aad.

1.4. KoinuyecTBO 4acoB Ha OCBOEHHE yqeﬁﬂoﬁ AUCHHUIIIHHBI
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YueOnas Harpy3ka (Bcero) 248 4acoB, B TOM UHUCIIE:

- o0s13aTenpHas ayiuTOpHAs yueOHas Harpy3ka o0ydaromierocs - 234 gaca;
- caMocTosTeNbHAs paboTa o0ydaromierocsi — 6 4acos;

- IPOMEKYTOYHAs aTTECTalus — 6 4acoB;

- KOHCYJIbTAllUM — 2 Yaca.

2. CTPYKTYPA U COAEPKAHUE JUCHHUIIJINHBI
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2.1. O0béM JUCUMIIJIMHBI M BBl Y4e0HOI padoThl

Bupa yueOHBIX 3aHATHH

O0BéM yacoB

cemecmp Hroro

1 2
YueOHasi Harpy3Ka (Bcero) 98 150 248
O0s13aTesibHAsi ayIMTOPHAasi HATPY3Ka (Bcero) 94 140 234
B TOM YHCJIe:
- JIEKIIUU 52 72 124
- IPaKTUYECKHE 3aHATUSA 42 68 110
CamocTosiTesbHasi padoTa 4 2 6
KoncyabTanuu - 2 2
3ammTa KypcoBoii padoThbl - - -
®opma NMPOMeKYTOUHOH aTTeCTALMH 110 JUCUUTIINHE
-nu(PpepeHIUPOBAHHBIN 3a4€T + - +
-3K3aMeH 6 6




2.2. TemaTtnuyeckuii njian u cogep:xanue pucuuiuinabl CO0.01.03 MaremaTtuka

HaumeHnoBanue Coaep:xanue yaeOHOro MaTepuasa, J1a00paTopHbie M NPAKTHYECKHE 3AHATHS, CAMOCTOATEIbHAsA O0bem yacoB
pa3aesioB M TeM pabora 00y4armuXxcH
1 2 3
1 cemecTp
Pasnea 1. Beenenue
Tema 1.1. Jlekuusi, ypok. MaTtemaTuka B HayKe, TEXHHUKE, SKOHOMMKE, HH()OPMAIIMOHHBIX TEXHOJOTUAX H 2
Beenenue NpaKTUYeCKOM nesTenbHocTU. Llenu u 3amaun n3ydyeHus MaTeMaTuku npu ocBoeHuu npodeccuii CIIO u
cneunansHocter CIIO.
Paznea I1. Anreopa
Tema 2.1. Jleknus, ypok. Llensie u panronansuble yncina. JelictBurensaele yncna. KoMmekcHele yncna. 6
PasButue nousiTus 0
yucie
Tema 2.2. Jlexuusi, ypok. Kopuu u crenenu. KopHu HaTypanbHOH CTENEHM U3 4MCla U UX cBoiicTBa. CTemneHu c 6
KopHu, cTeneHn 1 |palluOHAIBHBIMU TOKa3aTeNsAMHU, UX cBoiicTBa. CTENEHU C NEHCTBUTENbHBIMU IOKa3aTeasiMu. CBolicTBa
Jorapugmbl CTENEHHU C JICMCTBUTEIIbHBIM IMOKA3aTEJIEM.
IIpakTHyeckoe 3ansiTue. Beiuncinenue u cpaBHeHNE KOpHE. BpIosHEHNE pacyeToB ¢ pauKalaMH. 6
Jlekuus, ypok. Jlorapudm. Jlorapudm uncia. OcHOBHOE JorapupMUUEcKOoe TOKAECTBO. JlecsaTnanbie u 6
HaTypaibHbIe Jorapudmel. [IpaBuna neiictBuii ¢ torapudmamu. Ilepexon kK HOBOMY OCHOBAHUIO.
IMpakTuueckoe 3ansitue. HaxoxeHue 3HaueHuit jorapugma o npou3BoJIbHOMY OCHOBaHMIO. Ilepexon 6
OT OJHOIO0 OCHOBaHHUS K JApyromy. Beruucienue u cpaBHeHue norapudmos. JlorapupmupoBanue u
NOTEHIIMPOBaHue BeIpakeHUH. Penienue norapumMudeckiux ypaBHEHUH.
Jlekuusi, ypok. IIpeoOpa3zoBanue anredbpamueckux BblpakeHHi. [IpeoOpa3oBaHue palMOHATIBHBIX, 6
UppalMOHAJIbHBIX, CTETICHHBIX, TOKA3aTEIbHbBIX U JTOrapu(MUUYECKUX BBIPAKEHUI.
IIpakTuyeckoe 3ausiTue. Pelenne uppauuoHaNbHBIX ypaBHeHUN. HaXoxaeHWe 3Ha4YE€HUN CTEIEHEH ¢ 6
panMoHalbHBIMU TIOKa3aTensiMu. CpaBHeHue creneHeil. [IpeoOpa3oBaHus BBIpaXEHUH, COJEpIKaIIUX
cTerneHu. PenieHne nokazaTelbHbIX YpaBHEHUN.
Paznean I1II. OcHOBBI TPUTOHOMETPHH
Tema 3.1. Jlexuus, ypok. Paguannas mepa yria. BpamarensHoe aBmxeHne. CHHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC 2

OCHOBHBIE MOHATHSA

qucia.




Tema 3.2. Jlekmusi, ypok. @Popmynbsl npusenenus. Popmynsl cinoxeHus. Dopmyisl  yaBoeHus Dopmyiibl
OcHoOBHBIE MOJIOBUHHOI'O YIJIA.
TpuroHomerpuueckue IIpakruueckoe 3ansaTme. PemieHue 3anad Ha OCHOBHBbIE TPUTOHOMETPUUYECKHE TOXKIECTBA, (HOPMYIIbI
TOXK1ECTBA CIIOKEHMS, YJIBOCHUS
Tema 3.3. Jleknusi, ypok. IIpeoOpa3oBaHue cymMMBbl TpPUTOHOMETPUYECKUX (YHKIMH B MpPOU3BENECHUE W
IIpeoOpa3zoBanust  |[IPOU3BENCHUS B CyMMY. BplpaskeHue TpPUTOHOMETPUYECKUX GYHKIMH 4Yepe3 TaHINeHC ITOJIOBHHHOIO
MpocTelImux apryMeHra.
Tpuronomerpuveckux [Ipakruueckoe 3ansaTue. Pemenue 3a1a4 Ha IpeoOpa3oBaHUE CYMMBbl TPUTOHOMETPHUECKUX (YHKIHUI B
BbIPasKeH Uil MpoU3BEeHNE, TPEOOPa30BAHNE TTPOU3BEICHUS TPUrOHOMETPUYECKUX DYHKLMIA B CYMMY.
Tema 3.4. Jlekmusi, ypok. Ilpocreiimme TpuroHomerpudeckue ypaBHeHus. IIpocreimme TpuUroHOMeTpUYECKue
Tpuronomerpuveckue HepaBeHcTBa. OOpaTHBIE TPUTOHOMETPUYECKUE QYHKIMU. APKCUHYC, apDKKOCHHYC, apKTaHI€HC.
YPaBHEHUS U IIpakTuueckoe 3aHsitue. Pemenue 3amad Ha DOPOCTEHIIME TPUTOHOMETPUYECKHUE YPAaBHEHUA W
HepaBeHCTBA HepaBeHcTBa. OOpaTHBIC TPUTOHOMETPUYECKIE QYHKIIMN: aPKCHHYC, aPKKOCUHYC, apKTaHTEHC.

Paznen IV. @®ynkuun, uxX CBOMCTBA U rpaQuKu

Tema 4.1. ®yHkuum,
HX CBOMCTBA

Jlekuusi, ypok. OOnacth omnpemeneHus W MHOXKECTBO 3HAYeHHUH; rpaduk (GYHKIUH, MOCTPOEHHE
rpaduKoB (PyHKIIHH, 3aJaHHBIX pa3IMYHbIMK criocobaMu. CBoiicTBa (pyHKIIMH. MOHOTOHHOCTb, YETHOCTb,
HEYETHOCTh, OTPAHMYEHHOCTh, TEPUOANYHOCTE. [IpoMexyTku Bo3pacTaHus W yObIBaHUS, HAUOOIbIIEE U
HauMEHbIIIee 3HAYCHUsS, TOYKU dKcTpeMyma. ['paduueckas uHTepnperanus. [IpuMepbl GyHKIIMOHATBHBIX
3aBUCHMOCTCH B peasbHBIX mporeccax U siBiacHusX. CiokHas ¢QyHkius (kommosunus). [ToHstHe 0
HEMPEPBIBHOCTH (DYHKITUH.

IpakTuueckoe 3ansitme. Onpenenenne ¢yHkuuid. IloctpoeHne u 4yreHue rpaduKoB (QyHKIMIA.
Hccnenoanue Gpynkiuu. CBolicTBa JTUHEHHOM, KBAPAaTHYHON, KyCOYHO-TUHEHHOW U JPOOHO-JIMHEHHON

(GyHKIMH.

Tema 4.2. CTeneHHble,
MoKa3areJbHbIe,
JorapupmMuyecKkue u
TPUTOHOMETPHYECKHE
¢pynkuunu. O6parHble
TPUTOHOMETpHUYECKHe
GyHkunu

Jlekuus, ypok. O6paTtbie GpyHkiuu. O6sacTb onpeneneHus U 0o0JacTb 3HaUYeHUH oOpaTHOW (QyHKIMH.
I'padux obpatnoit ¢ynkuun. IIpeoOpazoBanust rpaduxoB. [lapamienbHBIE TEPEHOC, CUMMETPUS
OTHOCHTEIBHO OCEH KOOpJWHAT M CHMMETPHUS OTHOCHTEIHHO Hadaja KOOPAWHAT, CHUMMETPHS
OTHOCHTEJIBHO IIPSIMOU Y = X, PACTSHKCHHE U CKATHE BIOJb OCEH KOOPIHUHAT.

IIpakTuueckoe 3ansitme. HenpepriBHble u nepuonuueckue (yHkuuu. CBoiicTBa M rpaduku CHHYCA,
KOCHHYca, TaHreHca U KoTanrenca. OOpaTHble PyHKIUU U UX rpaguku. OO6paTHbIE TPUTOHOMETPHUECKHE
¢byukumu. [IpeobpazoBanus rpaduka GyHKINN.

CAMOCTOATEJBHASA PABOTA OBYUYAIOIIIUXCSA
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CamocrosTenpHas padoTa C KOHCIIEKTAMHU 3aHATHH, METOIUYECKUMH TOCOOUSIMU:

- TIOATOTOBKA K YCTHBIM M TUCHbMEHHBIM OIIPOCaM, KOHTPOJIBHBIM paboTaM, 3a4eTy, IK3aMeHY;
- 1opaboTKa MaTepuaIoB ypoKa COCTaBIEHHEM CXEeM, TaOJIHIL;

- BBINIOJIHEHHE pacyeToB (10 3aJJaHHBIM YCIIOBHUSIM )

Bcero 1 cemecTp

98

2 cemecTp

Pa3gea V. Hauana MaTeMaTH4eCKOI0 aHAJIN3a

Tema 5.1.
ITocaenoBaTe  bLHOCTH.

Jlekuusi, ypok. CriocoObl 3a1aHMsl U CBOICTBa YMCIOBBIX MocienoBaresnbHocTel. [loHsTHe 0 mpenene
nociaenoBaTenbHOCTH. CyliecTBOBaHME IIpeneaa MOHOTOHHOM OIpaHMYEHHOM IOCIIEAOBATEIbHOCTH.
CymMmupoBaHu€e NOCIEN0BATENBHOCTEN.

IIpakTuyeckoe 3aHsTHe. YnciaoBas MOCIEN0BaTENbHOCTh, CIOCOOBI €€ 3a/laHus, BBIUMCIECHUS YWIEHOB
nociieoBaTebHOCTA. Ilpenen mocienoBaTelbHOCTH. beckoHe4HO yObIBaromias TI'€OMETpUYecKas
IPOIPECCHS.

Tema 5.2.
IIpousBonnas

Jlekuusi, ypok. I[loHsTne O mHpoM3BOAHON (YHKIMH, €€ TeOMETpPUYECKHH H (HU3UUECKUH CMBICIH.
VYpaBHeHue kacatenbHOH K Tpaduky GyHKuu. [Ipom3BoAHBIE CyMMBI, Pa3HOCTH, ITPOM3BEICHHUS,
yacTHbele. [Ipou3BOAHBIE OCHOBHBIX JJleMEHTapHbIX ¢yHkOui. [lpuMeHeHne NPOU3BOAHON K
uccleoBaHuI0 QpyHKIMN U mocTpoeHuto rpadgukos. [IponsBoaHbie oOpaTHON (YHKIHMHM U KOMITO3ULIUU
¢byukuun. Bropas npon3BosiHas, ee reoMeTpHueckuil U pu3ndeckuii cmpici. HaxoxaeHue ckopoctu Aiis
mpolrecca, 3aJaHHOTro GopMyJIoii U rpaduKoM

10

IpakTnyeckoe 3aHsaTHe. IIpou3BOAHAS: MEXaHUYECKUH M TEOMETPUYECKMH CMBICI IPOU3BOIHOM.
VYpaBHeHue kacarteqpHol B oOmem Buue. IlpaBuna u  dopmynsl nuddepeHunpoanus, Tadiumna
IIPOM3BOJHBIX 3JeMeHTapHbIX (¢QyHKuuH. MccinenoBaHue (QyHKIUMM C TIOMOIIBIO IPOM3BOIHOM.
Haxoxenne HanOouplero, HaMMEHbUIEr0 3HaYEHMSI U SKCTPEMAJIbHBIX 3HaUeHUH QyHKINN.

10

Tema 5.3.
IlepBooOpa3znas u
HHTerpaJ.

Jleknusi, ypok. [IpuMeHeHre OnpeneneHHoro NHTerpaia s HaXOXACHUS IUIOIAAN KPUBOJIMHEHHON
tpaneuuu. ®opmyna Hetotona-Jleltonuna. [Ipumepsl npumMeHeHust HHTErpaia B (PU3MKE U FE€OMETPHH.

IIpakTuueckoe 3ansitme. VHTerpan u nepBooOpasHas. Teopema Hbrorona-Jleitbuuna. [Ipumenenue
HHTCI'paJjia K BbIYUCIICHUIO (1)1/13I/IHCCKI/IX BCJIIMYNH U rmomazleﬁ.

Pa3znen VI. YpaBHeHus 1 HepaBeHCTBA
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Tema 6.1.
YpaBHeHud U
CHCTEeMbI YPABHEHMUIA.

Jleknusi, ypok. PanonanbsHele, HppalliOHAJIBHbIE, I0KA3aTEIbHBIE H TPUT OHOMETPUYECKHE YPAaBHEHUS U
cucTeMbl. PaBHOCHMIIBHOCTb YpaBHEHMH, HepaBEHCTB, cucTeM. (OCHOBHBIE NIPHUEMBl HX PpELICHUS
(paznoXkeHne Ha MHOXKUTEJN, BBEJIEHUE HOBBIX HEU3BECTHBIX, IOJICTAHOBKA, IpauuecKuil MeTox).

IIpakTuueckoe 3ansaTue. Kopuu ypaBHenuii. PapHocunbHOCTh ypaBHeHUil. [IpeoOpa3oBaHue ypaBHEHUH.
OcHOBHBIE ITPUEMBI PEIIEHUs YpaBHEHUN. Penenne cuctem ypaBHEHU.

Tema 6.2. Jlekuusi, ypok. PanonanbpHble, MppaliiOHaIbHbIE, 10KA3aTEIbHbIE U TPUTOHOMETPUYECKIE HEPABEHCTBA.
HepaBencrTBa OCHOBHBIE MTPUEMBI HX PEIICHUS.
Tema 6.3. Jleknus, ypok. Meron uHTepBanoB. M300paxeHne Ha KOOPJUHATHON IJIOCKOCTH MHOXKECTBA PELIEHUM
HUcnouab3oBanne |ypaBHEHUN U HEPABEHCTB C ABYMS IEPEMEHHBIMHU M UX CUCTEM.

CBOWICTB U IrpapuKoB
byHkuuid npu
pelIeHuH YPABHEHU I
U HEPABEHCTB.

IMpakTnyeckoe 3aHsaTHe. Vcnonb3oBaHue CBOMCTB U rpadukoB (GYHKUMH JUId pELIeHUs YpaBHEHUH U
HEPaBEHCTB.

Pasznea VII. KomOuMHaTopuKka, CTATUCTHKA U TeOPHUs BEPOSITHOCTEM

Tema 7.1. Jlekuusi, ypok. OCHOBHbIE MOHATHS KOMOMHATOPHUKHM. 3aJaud Ha I[OJCYET YMCIa pPa3MELICHUH,
DJIeMEeHTbI NePEeCTaHOBOK, codeTaHuil. PemeHne 3amau Ha mnepebop BapuantoB. Popmyna OuHOMa HpioTOHA.
komOunaropuku |CBolicTBa OMHOMMHANBHBIX K02 unrenToB. Tpeyronpauk [lackans.
IpakTuyeckoe 3ausiTue. [IpaBuna xomOuHaTOpHKHU. Perrenne KOMOWHATOPHBIX 3anad. PasmemieHwus,
couyeTaHus U nepectaHoBku. bunoMm HeroToHa 1 Tpeyronbauk [lackans.
Tema 7.2. Jleknus, ypok. CoObITHE, BEPOATHOCTb COOBITHS, CIOKEHUE U YMHOXEHUE BepoaTHocTel. IloHsaTHe 0
DjIeMeHThI TEOPHH |HE3aBUCHUMOCTH COOBITHH. JlUCKpeTHas ciydaliHas BeNMYMHA, 3aKOH ee pacrpesencHus. Yuciosble
BEPOSITHOCTEH XapaKTEePUCTUKHU AUCKPETHOM ciydyailHON Benn4uHbL. [IoHsATHE 0 3aKOHE OOJIBIINX YU CET.
IIpakTuueckoe 3ansaTHe. Kiaccuueckoe onpeneneHue BEpOSTHOCTH, CBOMCTBA BEPOATHOCTEN, TEOPEMA O
CyMME€ BEPOATHOCTEN. Bprunciaenue BeposTHOCTEM.
Tema 7.3. Jlekuus, ypok. IIpencraBnenue nanHbIX (TaONUIBl, AMarpaMMbl, I'paukn), reHepaitbHasi COBOKYIHOCTb,
DJIeMEHTBbI BbIOOpKA, cpeniHee apupmernueckoe, Mmeauana. IlonsTue o 3ajayax MaTeMaTUYECKOM CTaTUCTHKH.
maremMaruyeckoil | [Ipakruyeckoe 3amsTme. [lpencraBieHne 4YHCIOBBIX JaHHBIX. PelleHWe MNpakTUYECKUX 3a7ad ¢
CTATUCTHKH IIPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB

Pasznea XVIII. I'eomeTpus
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Tema 8.1.
IIpsimble ¥ MJIOCKOCTH
B IIPOCTPAHCTBE

Jleknusi, ypok. B3aumHoe pacnosnoxkeHue IByX HpsAMbIX B IpocrpaHcTBe. IlapamiensHocTs npsMon u
mockoctu. IlapannensHocTs nockocten. IlepnenanKynsapHOCTs NpAMON U IIIOCKOCTH. [lepnenaukysip
U HAaKJIOHHas. YTOoJ MEXIy NPSAMOM M IUIOCKOCTBIO. [/IByrpaHHBIA yroa. Yrojl MeXIy MJIOCKOCTSIMH.
[lepnienguKynsipHOCT,  ABYX  IockocTedl.  ['eomerpuueckue  mpeoOpa3oBaHHsl — MPOCTPAHCTBA:
NapajuleJbHbld MEPEHOC, CHMMETPUsS OTHOCUTEIBHO IUIOCKOCTU. [lapaiienbHOe HpPOEKTUpOBaHUE.
[Tnomanp oproroHanbHON Mpoekuy. M300paxenne NpoCTpaHCTBEHHBIX (QUTYD.

IMpakTnyeckoe 3aHsTHe. lIpM3HAKUM B3aMMHOIO paCHONIOKEHUS MPAMBIX. YTOJ MEXKIY HPSIMBIMHU.
B3anMHOe pacrnonoxeHue NpsAMBIX U IUIOCKOCTeH. IlepneHauKyisp M HaKIOHHAas K IIJIOCKOCTH. YTOJI
MEXIY MPSIMON M IIOCKOCTBIO. Teopembl 0 B3aMMHOM PacCIOJIOKEHUH IIPAMOM U IJIOCKocTH. Teopema o
Tpex MnepneHaukyisapax. lIpusHaku u cBoMCTBa NapauleNIbHBIX U IEPHEHAMKYJSPHBIX IJIOCKOCTEH.
PaccTosiHuE OT TOUKH 10 TIJIOCKOCTH, OT NPSAMOM 10 MJIOCKOCTHU, PACCTOSHUE MEXY INIOCKOCTAMHU, MEXIY
CKPEILUBAIOIUMUCS IPIMBIMHU, MEXAY IPOU3BOIbHBIMU (GUT'YPaMU B IPOCTPAHCTBE.

Tema 8.2.
MHoOrorpaHHuKu

Jlekuus, ypok. Bepumnsl, pedpa, rpanu MHOrorpaHHuka. PazBeptka. MHororpanusie yribsl. Boimykiisie
MHororpaHHuku. Teopema Oiinepa. [lpusma. Ilpsimas u HaknoHHas npusma. [IpaBunbHas npu3Ma.
[Napannenenunen. Ky6. Ilupamupa. IlpaBunbHas nupamuaa. YcedeHHas mnupamuga. Terpasap.
CummMmetpun B KyOe, B mapajuienenumnesae, B mpusme u nupamuzae. Ceuenus ky0a, Ipu3Mbl U THPAMUIbL.
[IpencraBnenne o0 MpaBUIBHBIX MHOTOTPAaHHHKAX (TEeTpadape, Kyoe, OKTadape, TOACKadApe U UKOCAdAPE).

Tema 8.3.
Tej1a ¥ NOBEPXHOCTH
BpaLlCHHUA

Jlekuusi, ypok. Llumuaap um xoHyc. YcedeHHbli koHyc. OcHOBaHHME, BbICOTAa, OOKOBas MOBEPXHOCTH,
obpasyromas, pa3Beprka. OceBble CEUCHHS M CEUSHHs, MapajuienbHble ocHoBaHuio. lllap u cdepa, ux
ceuenusi. KacaTenbHast IIIOCKOCTH K cdepe.

IMpakTnyeckoe 3aHaTHe. DB3auMHOEe pacnonokeHue NpPOCTPaHCTBEHHbIX (uryp. Paznuunble BHIbI
MHOTI'OIpaHHUKOB. X m3o0paxenus. CedeHus, pa3BepTKHM MHOTOrpaHHMKOB. [1iomazb MOBEPXHOCTH.
Bunel cummerpuit B mpocrpaHcTBe. CUMMETpUs Ted BpallleHWs W MHOTOIDaHHUKOB. BbIUHCIICHHE
Ionaaei 1 00bEMOB,

Tema 8.4.
HN3mepenus B
reoMeTpHuH

Jlekuusi, ypok. O6bem u ero usmepenue. MurerpanpHas ¢popmyna oobema. @opmyiibl odbeMa Kyoa,
MPSIMOYTOJILHOTO TapaJuieienunena, npusmel, mwmaapa. dopmynsl odbeMa NUpaMHABI U KOHYCA.
dopMyJIbI TUIOMIAAN TOBEPXHOCTEH HUJIMHIAPA U KoHyca. DopMyJibl o0beMa Iapa U miomaan chepsl.

IIpakTHueckoe 3aHsTHe. PelieHue 3a1a4 Ha HaXOXAEHHE OOBEMOB PA3IMUYHBIX MHOIMOTPAHHUKOB M MX
IJIOIIAJIEH TTOBEPXHOCTH
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Tema 8.5. Jlexkuus, ypok. [IpsimoyronbHas (nekapToBa) cucteMa KOOpAUHAT B IpocTpaHcTBe. DopMylia paccTOsSHUS 4
Koopaunarsel u MEXAy IBYMSI TOYKaMH. YpaBHEHHsS cdepbl, TIOCKOCTH W TpsiMoi. BekTopsl. Momyns BekTopa.
BEKTOPBI PaBenctBo BekTOpoB. CloXkeEHHE BEKTOPOB. YMHOKEHHME BEKTOpa Ha yucio. Pa3nmoxkeHue BekTopa 1o
HaIlpaBJICHUSAM. YTOJ MEXIYy IBYMs BekTtopamu. [Ipoekuus BekTopa Ha ocb. KoopawHaTbl BeKTOpa.
CkansspHoe mpou3BeleHUE BEKTOpOB. Vcmosib30BaHME KOOpAWHAT M BEKTOPOB TIPU PEIICHUU
MaTeMaTUYECKUX U MPUKIAJIHBIX 3a/1a4.
IMpakTnyeckoe 3aHsTHe. Bekropsl. [leiictBus ¢ Bekropamu. JlexkapToBa cucTeMa KOOPAMHAT B 6
IIPOCTPAaHCTBE. Y PaBHEHUE OKPYKHOCTHU, cepsl, MmIockocTu. PaccrosHue mexay Toukamu. JlelcTBus c
BEKTOpaMH, 3aJaHHbIMU KoopauHatamu. CKaJspHOE IMPOM3BEIEHHE BEKTOPOB. BekTopHOe ypaBHEHUe
IpsIMOM U MJIOCKOCTH. VIcriosib30BaHME BEKTOPOB MPU J0KA3aTEIbCTBE TEOPEM CTEPEOMETPUH.
CAMOCTOATEJBHASA PABOTA OBYYAOLIUXCHA 2
CamocrosTenbHas paboTa ¢ KOHCIEKTaMH 3aHATHI, METOINYECKUMU TOCOOUSIMHU:
- TIOJATOTOBKA K YCTHBIM M MMUCbMEHHBIM OMPOCaM, KOHTPOJIBHBIM paboTaM, 3a4eTy, IK3aMEHY;
- nopaboTKa MaTepUaIoB YPOKa COCTABICHHEM CXEM, TaOJIHIL;
- BBINOJIHEHUE PAcYeTOB (110 3a/JaHHBIM YCIIOBHUSIM )
KouncyabTanuu: 2
ITpome:KyTOYHAsI aTTeCTALMS 6
Bceero 2 cemecTp: 150
Bcero yacoB 248
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3. YCJIOBU A PEAJIM3ALIUU TTPOT'PAMMBI AV CLIUTTJIMHBI

3.1. Ucnosib30BaHMe AKTUBHBIX U HHTEPAKTUBHBIX (JOpPM NpoBeaeHust

Jlis TONTOTOBKM CHEIMAMCTOB CPEAHEro 3BE€Ha B 00pa30BaTEIbHOM MPOIECCE HIMPOKO
UCTIONB3YIOTCS TaKue (POPMBI IPOBEJICHNS 3aHATHH Kak:

- MO3TOBOM LITYpM;

- KPYIJIBIN CTOII;

- CEMUHAp;

- pa300p KOHKPETHBIX CUTYaIUi;

- KOMITBIOTEPHBIE CUMYJISILIUY;

- IEJIOBBIE U POJIEBBIE UTPHI;

- IICUXOJIOTUYECKUE U UHBIE TPCHUHIH;

- TPYIIIOBBIE U CKYCCHH,

- Kelic-3aJJaHue U Ip.

IIpu peamuzanuu NpoPECCHOHATBHOTO MOAYJS IPUMEHSIOTCA CIEAYIOLIMEe COBPEMEHHbIE
o0pa3oBaTeIbHbIE TEXHOJIOTUU:

- TEXHOJIOTHSI COTPYTHUYECTBA;

- TEXHOJIOTHSI Pa3BUTUSL KPUTUYECKOIO MBIIUICHHUS;

- IpOOJIEMHOI0 U IMYHOCTHO-OPU EHTUPOBAHHOIO 00Y4EHMUSI,;

- ”H(OPMALIMOHHBIE TEXHOJIOTHH.

AKTUBHBIE U HHTEPAKTUBHBIC (DOPMBI IPOBEICHUS 3aHATUH, HCIIOIB3yEMbIE B Y4EOHOM

nporecce
Cemectp |Bwun 3ansarus Tewma 3anaTnA AKTHBHBII, NHTEPAKTUBHBIN
METOJ
Jlexuns, |Pa3Butne noHsATHSA O UHCIE. I'pynnoBsle quckyccun
YPOK
Jlexkuus, |®OynHkuum  HUX  CBOMCTBA M I'pynmossie quckyccun
YPOK rpaduku.
1 cemectp Texuns Omnpenenenne norapudma. Keiic-3ananue
YPOK > |OcHOBHOE JorapumMudIecKoe
TOXKJIECTBO.
Jlexus, |DneMeHTbl KOMOMHATOPUKH. Keiic-3ananue
YPOK
Jlexuusi, |OCHOBBI TPUTOHOMETPUHU. I'pynmossie quckyccuun
YPOK
Jlexums, [IponsBonHas U ee NIpUMEHECHUE. Keiic-3ananue
YPOK
2 cemecTp Jlexuus, |IlepBooOpa3Hasi u HHTETpaul. I'pynmnoBbie nuckyccuu
YPOK
Jlekuusi, |YpaBHEHUS U HEPABEHCTBA. Kelic-3ananue
YPOK
Jlekuus, |MHOrorpaHHUKH. Keiic-3ananue
YPOK
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3.2. YueOHO - MeTOANYECKOE o0ecIedeHue

Ceenenust 00 3J1€KTPOHHBIX MOJTHOTEKCTOBBIX PECypcax, HOCTYIl K KOTOPbIM oOecreunBaercs Ha
OCHOBAHMH NPSMBIX 10T OBOPOB.

[lepeueHb MOKYMEHTOB, MOATBEPKIAIONMINX HAJIMYUE/TIPABO HCIIONB30BAHUS HHU(PPOBBIX
(amexTpoHHBIX) OnbIoTeK, ObC

Kontpakr Ne 612/1Y ot 27.12.2021. (OBC

1 «ZNANIUM.COMy)

01.01.2022 — 31.12.2022

Konrpakr Ne 321/1Y or 04.08.2022. (BBC

JOPAIT — CIIO) 05.08.2022 — 04.08.2023

KonTpakt Ne 334/]1Y ot 30.08.2022. 5bC (ObC

IPRbooks) 01.09.2022 — 31.08.2023

Kontpakr Ne 411/Y ot 10.10.2022. (3BC

12.10.2022 — 11.10.2023
«JIaHbY)

Kontpakt Ne 561/11Y ot 07.12.2021. (BBC E-

2022-| " | library PYHDB) 01.01.2022 —31.12.2022

2023
Horosop  NelO1/H3B/2097 ot 28.03.2017

6. | (HauuonanpHast ~ 3JIeKTpoHHass  OMOJIMOTEKa
(H2B))

28.03.2017- 28.03.2022
(npononranus 1o 28.03.2027)

Konrpakr Ne  493/1Y  or 11.11.2022

(Onexkrponnsie Gpopmbl yueoHukos s CI1O) 11112022 -11.11.2023

Konrpakr Ne 257/IT or 27.06.2021 r. Ha
8. | npuobOpetenne  mepuoamdecknx  nedatHbix | 01.07.2022 —31.12.2022
u3nanuit (OO0 «Ypan-Ilpecc-3anan)

AKT BBOJAa B OKCIUIyaTallUl0 OJEKTPOHHOMN

6ubmmorexn BIAY Ne 33 ot 19.01.2016 Becepodno

ObecrieueHHOCTh Y4eOHOI TUTepaTypoil pH peanu3anuu padbodei mporpaMMbl

3.2.1. OCHOBHbBIEC UCTOYHUKU:

1. MopakoBuu A.I'., Cemenos I1.B., Anexcanaposa JI.A., Mapnaxaesa E.JI. AnreOpa u Havana
MaTeMaThyecKkoro ananusa. basosbiil yposenb. 10 kiacc. (B 2 Yacrax). Yacts 1. — M.: AO
«IIpocsemienue, 2019. - 256 c. - [DU] - Pexxum JOCTYyTIa:
https://znanium.com/catalog/document?id=400590>

2. Mopakosuu A.T'., CemenoB I1.B., AnekcannpoBa JI.A., MapnaxaeBa E.JI. Anrebpa u Hauana
MaTeMaTudeckoro aHanuza. ba3zobeiii ypoBeHnb. 10 kmacc. (B 2 Yacrax). Yacts 2. — M.: AO
«IIpocBeuienue», 2019. - 192 C. - [BUA] - Pexum JlocTyna:
https://znanium.com/catalog/document?id=400591>

3. Mopakosuu A.I'., Cemenos I1.B., Anekcanaposa JI.A., Mapnaxaesa E.JI. Anre6pa u Havana
MaremMaThyeckoro aHamusa. baszoBeiii ypoBenb. 11 kmacc. (B 2 Yacrax). — M. AO
«IIpocBenienue», 2021. - 224 c. - [PU] - Pexnm JloCTyna:
https://znanium.com/catalog/document?id=400592>

4. Mopnkosuu A.I'., Cemenon I1.B., Anekcanaposa JI.A., MapnaxaeBa E.JI. Anrebpa u Havana
MaTeMaTH4yecKoro aHanusa. ba3oBwiii ypoBenb. 11 kmacc. (B 2 Yactax). Yacts 2. - M.: AO
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https://library.vsau.ru/wp-content/uploads/2021/12/9.-%D0%AD%D0%91%D0%A1-Znanium.-%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-612_%D0%94%D0%A3-%D0%BE%D1%82-27.12.2021.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/9.-%D0%AD%D0%91%D0%A1-Znanium.-%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-612_%D0%94%D0%A3-%D0%BE%D1%82-27.12.2021.pdf
https://library.vsau.ru/wp-content/uploads/2022/09/5.2-%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-321%D0%94%D0%A3_%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-04.08.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/09/5.2-%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-321%D0%94%D0%A3_%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-04.08.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/09/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-334-%D0%94%D0%A3-%D0%BE%D1%82-30.08.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/09/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-334-%D0%94%D0%A3-%D0%BE%D1%82-30.08.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/10/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-411-%D0%94%D0%A3-%D0%BE%D1%82-10.10.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/10/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-411-%D0%94%D0%A3-%D0%BE%D1%82-10.10.2022.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96561_%D0%94%D0%A3-%D0%BE%D1%82-07.12.2021.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96561_%D0%94%D0%A3-%D0%BE%D1%82-07.12.2021.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2022/12/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-493_%D0%94%D0%A3-%D0%BE%D1%82-11.11.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/12/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-493_%D0%94%D0%A3-%D0%BE%D1%82-11.11.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/09/2.-%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-257-%D0%94%D0%A2-%D0%BE%D1%82-27.06.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/09/2.-%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-257-%D0%94%D0%A2-%D0%BE%D1%82-27.06.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/09/2.-%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-257-%D0%94%D0%A2-%D0%BE%D1%82-27.06.2022.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://znanium.com/catalog/document?id=400590
https://znanium.com/catalog/document?id=400591
https://znanium.com/catalog/document?id=400592

«IIpocenienue», 2019. - 192 c. - [BH] -
https://znanium.com/catalog/document?id=400593>

5. IloropenoB A.B. MatemaTtuka: anredpa W Hayaja MaTeMaTHYeCKOrO0 aHajHM3a, T€OMETPHS.
I'eomerpus. 10-11 knaccel. - M.: AO «IIpocsemenuer, 2019. - 175 c¢. — [ODU] — Pexum nocrymna:
https://znanium.com/catalog/document?id=400572>

Pexxum JloCcTyna:

3.2.2. JIonoTHUTENIbHBIE HCTOYHUKU

1. bapaymkun B. B. DnemenTs! Boicuieil maTeMaTuku. YueOHuK. B 2-x Tomax. 1, Marematuka.
DneMeHTHI BEICIIEH MaTeMaTHKH: YueOHuK: B 2 Tomax Tom 1. - MockBa: OO0 «KYPCx», 2017 -
304 c. - [DU]. - Pexxum gocryma: http://znanium.com/catalog/document?id=228758>

2. bapaymikun B. B. DnemenTs! Briciielt MmaTemMaTuku. YueOHUK. B 2-x Tomax. 2, MaTemaTuka.
DneMeHTHI BBICIIEH MaTeMaTUKH: Yueouuk: B 2 tomax Tom 2 - Mocksa: OO0 «KYPCx», 2017 -
368 c. - [DU]. - Pexxum nocryma: http://znanium.com/catalog/document?id=171895>

3. [llunaues, B. C. Marematuka: YueOHuk u npaktukyM / Illumaues B. C. ; mox pen. Tuxonosa
A. H. - 8-e u31., iep. u jon .- DIeKTpoH. naH. - MockBa: M3matensctBo IOpaiit, 2019.- 447 ¢. - -
[DU]. - Pexxum moctyna: https://urait.ru/bcode/489596>.

4.T'yceB B. A. I'eomerpust: YuebHoe nocodue / I'yce B. A., Koxyxos U. b., [Ipokodres A. A. -
2-e W31, UCIIp. ¥ JIOI.- DJEeKTPOH. 1aH. - MockBa: M3natensctBo KOpaiit, 2019.- 280 c. - - [DU].
- Pexxum noctyma: :https://urait.ru/bcode/474920>

3.2.3. Meronuueckue U3qaHus:

1. MartemaTuKa: METOAMUYECKHME YyKa3aHUS 10 OCBOCHMIO JUCLUIUIMHBI M CaMOCTOSATEIBbHOMN
pabote 1u1si 00y4aromUXcs MO CHEHAIBHOCTIM CpelIHero npodeccuoHanbHoro oopazopanus /
Boponexckuil rocynapcTBeHHbl arpapHbiii yausepeuter: [coct. H.I'. Cnupuna] - Boponex:
BopoHexckuil rocyiapcTBEHHbBIN arpapHblil yHuBepeuter, 2022. — 38 c.

3.2.4. CaiiTel 1 HTHPOPMAIIMOHHBIE TOPTAIIBI

1. http://MmuHOOpHAYKU.pd/ - MuHHCTEpPCTBO 00pa3oBanus Pd;

2. http:/edu.ru/ - denepanbHbIil 00pa30BaTEIbHBIN TOPTAI;

3. http:/kokch.kts.ru/cdo/ -TectupoBanue online: 5 - 11 kaccer;

4. http://school-collection.edu.ru/ — DnexTponHsbIii yueOHHK «MaTemaTnka B mKoie, X XI Bex».
5. http://fcior.edu.ru/ - uapopmanoHHbIE, TPEHUPOBOYHBIC H KOHTPOJILHBIE MaTEPUAITBI

3.3. MaTepua/IbHO-TeXHHUYECKOE U MPOrpaMMHOe oDecrnevyeHmne

CBCI[CHI/IH O IIporpaMMHOM obecreueHnn O6IH6FO Ha3Ha4YCHUA

Ne HasBanue Pasmenienue

1 |Onepaunonnsie cuctemsl MS Windows / Linux K s HO];(?XJSI;OH et
5 [Takers! opucHbIx npunoxenuit Office MS Windows / [IK B s10KaJIBHOH ceTn

OpenOffice BIr'AY
3 [Tporpammel a1 npocMoTtpa ¢aiinoB Adobe Reader / DjVu 1K B nokasnpHON ceTu

Reader BI'AY
4 bpayzeps! SAnnexc bpaysep / Mozilla Firefox / Internet IIK B 10KaJIBHOM ceTH

Explorer BI'AY
I1K B 10KaJIBHOM ceTn

5 |AntuBupycHas nporpamma DrWeb ES BLAY
. I1K B 10KasIBHOM ceTn

6 [[Iporpamma-apxusatop 7-Zip BLAY
7 Mynabtumenua npourpsiBatens MediaPlayer Classic MK s HO];(?X’;OH cet
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https://znanium.com/catalog/document?id=400593
https://znanium.com/catalog/document?id=400572
http://znanium.com/catalog/document?id=228758
http://znanium.com/catalog/document?id=171895
https://urait.ru/bcode/489596
https://urait.ru/bcode/474920
about:blank
http://www.edu.ru/
http://www.kokch.kts.ru/cdo/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

. . I1K B nokasbHON cCeTH
8 [[Mnatdopma onnaitH-o0ydeHus eLearning server
BI'AY
[IK B nOoKaJIbHOM cETH
9 |Cucrema xommbroTepHoro tectupoBanusi AST Test BLAY

[Tomenienust 11t BeneHus 00pa3oBaTeNIbHOTO Mpoliecca U 000py10BaHUE

No HaunmenoBanue o0bekTa, Anpec (MECTOMOJIOKEHHNE) O0BEKTA,
/T TIOJITB EPIKAAFOIIICTO HAJTMYNE TIOJITBEPIKIAFOIIEr 0 HATMYNE MaTePUaIbHO-
MaTepUaTbHO-TEXHUYECKOTO TEXHUYECKOro obecredeHus (¢ yKkazaHueM
obecrieueHus, C IepedHemM HOMEpa TaKoro 00bEKTa B COOTBETCTBUU C
OCHOBHOT'O 000PY/10BaHHS JIOKyMEHTaMU I10 TEXHUYECKON
WHBEHTApPHU3aLIUH)

1 | Yuebnas aynutopus s mpoBereHus | 394087, Boponexckas 001acTb, T.
3aHATUN JIEKIIMOHHOT 0, ceMuHapckoro | Boponex, yin. Tumupssesa, a. 21, a. 114

TUMa,  TEKYLEro  KOHTpOIA U
MIPOMEXYTOUHOU aTTEeCTaLlUH,
KOHCYJIbTAllMI «Ka0uner
MATEeMATUKH M HHQOPMATHKH»:
KOMILJIEKT yaeOHOM MeOeH,
JIEMOHCTPAallMOHHOE  00OpyJ0BaHuE,
yuebHo- HarJIsHbIC nocobus,
IPE3eHTALMOHHOE o0opynoBaHue,
UCIIOJIb3yeMOe MPOrpaMMHOE

obecrmeuenue: MS Windows, Office
MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Yandex Browser
/ Mozilla Firefox /

Internet  Explorer, ALT  Linux,
LibreOffice.

2 YuebHas ayAuTOpUSs st | 394087, Boponexckas obyacte, r. Boponex,
CaMOCTOSATENILHON paboThl: KOMIUIEKT | yia. TumupszeBa, a. 21, a. 103 (¢ 16.00 mo
yuebHoit mebenu, memoncrpanuonnoe | 20.00)

obopynoBaHue, y4eOHO- HATJISIHBIC
MocoOusi, KOMIIbIOTEpHAsi TEXHHKA C
BO3MOXHOCTBIO TOJIKIIFOUEHHS] K CETH
«HTepHeT» U ObecredeHneM 10CTymna
B DJIEKTPOHHYIO  HMH(OPMAIOHHO-
00pa30BaTEIBHYIO cpeny,
UCIIOJIb3yEMOe nporpaMmMHoOe
obecrmeuenue: MS Windows, Office
MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Yandex Browser
/ Mozilla Firefox / Internet Explorer,
ALT Linux, LibreOffice.

3.4. Oco0eHHOCTH OpPraHu3anuy 00pa3oBaTeJbHOIO0 NPoLECcCa N0 JUCHMIITIMHE TS
HHBAJU/I0B U JIMI C OrPAHUYECHHBIMHA BO3MOKHOCTAMHU
ConepmaHI/Ie JUCHUIIJIMHBI W YCJIOBHA OpraHu3alluy 06y‘IeHI/I$I JIIs1 06yLIaIOHII/IXC$I C
OrpaHUYCHHBIMU BO3MOKXHOCTAMMU 3/I0POBbS U UHBAJIMAOB KOPPCKTUPYIOTCS IMPHU HAJIMIUU TAKHUX
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o0y4Jaroumxcs B COOTBETCTBUU C MHAMBMIYaJIbHOM NporpaMMmoil peaOMIuTaluy MHBAIWAA, a
Tak xe «TpeboBaHUAMHU K OpraHu3aluu 00pa30BaTeIbHOrO Ipolrecca Uil 00y4eHHs] HHBAINUI0B

" Iyl ¢ OrpaHM4YCHHBIMHA BO3MOXHOCTAMHU 300D
opraHv3zalnusiax, B TOM YHCIC OCHAIICHHOCT

OBBSl B MPO(ECCHOHATBHBIX 00Pa30BaTEIbHBIX
u oOpa3oBarensHOro rmnpouecca» (Ilucemo

Muno6puaayku P® or 18.03.2014 r. Ne 06-281), IlonoxkeHneM O METOAMKE OLICHKH CTEIEHHU
BO3MOKHOCTH BKJIFOUEHUS JIUIl C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3]I0pPOBbSI M MHBAIUIOB B
obmmii obpaszoBarenpHblil porece (HUMU, 2015); [Tonoxxennem OcoOEHHOCTH OpraHU3AINH
00pa30BaTeIBLHOrO IMpollecca MO 00pa30oBaTENbHBIM IMpOrpaMMaM JJisl WHBAJIWIOB W JIHAIl C

OrpaHUYEHHBIMHU BO3MOKHOCTSIMHU 3710poBbs (I1 B

'AY 1.1.01-2015).

4. POHJ OHEHOYHbBIX CPEACTB, KOHTPOJIb U OIIEHKA PE3YJIBTATOB
OCBOEHMUA JUCHUIIJIMHBI

4.1. Ouenka pe3yJbTaToB

OCBOCHMUA NTUCHHUIIJINHBI

Pe3yabTarsl 00y4eHust

@opMbI U METO/IbI KOHTPOJISA M OLIEHKH

Ilepeuens nuunocmuwix pe3ynbmamos:

chOpPMUPOBAHHOCTh ~ TPENCTABICHUNA O

MAaTEMATHUKEC KaK YHUBCPCAJIbHOM A3BIKC HAYKU,
CpEACTBE  MOACIMPOBAaHUA  SIBJICHUH U
IpoHECCOB, UACAX U MECTOJAaX MATCMATUKHU,

IIOHUMAaHUEC 3HAYUMOCTH MAaTEMAaTUKHU OJI1

HAaY4YHO-TEXHUYECKOTO nporpecca,
cOpPMHPOBAHHOCTh OTHOIIICHUSI K MAaTEMaTHKE
KaKk K YacTH OOIIEYEIOBEYECKON KYJIbTYpPHI
yepe3 3HAKOMCTBO C MCTOPHUEN pa3BUTHUS
MaTEeMaTUKH, DHBOJIOIIMEHM MaTeMaTHYSCKHX
HJICH;

pa3BUTHUC JIOTrH4Y€CKOIro MBIIIJICHUA,

MPOCTPAHCTBEHHOTO BOOOpaKEHHUS,
AITOPUTMHUUYECKON  KYJbTYpPbl, KPUTHUYHOCTH
MBIIIJICHUST Ha YPOBHC, HCO6XOI[I/IMOM JJISL
Oynymeld mnpodeccnoHaIbHOU J1eITEIbHOCTH,
ISt NPOIOJDKECHHUS o0pa3zoBaHwUsI u
caM000pa30BaHHUS;

— OBJIaACHUC MAaTEMATUYCCKHUMHU 3HAHUAMU U

YMEHUSAMH, HEOOXOAMMBIMH B TOBCEIHEBHOM
KU3HU, ATl OCBOCHUS CMEXKHBIX €CTeCTBEHHO-
Hay4YHBIX TV CIIUTUINH u JOUCHUTLITHH
po(hecCHOHaNbHOrO0 IUKJIA, AN TONydYeHUs
oOpa3oBaHMsl B 00JacTsIX, HE TpeOyrOmuX
yrayOJaeHHOM MaTeMaTHIECKOM MOJATOTOBKH;

— TOTOBHOCTBH U CIIOCOOHOCTH K 00pa3oBaHMUIO,

B TOM 4YHCle camMo00pa3oBaHHUIO, Ha
NPOTSHKEHUH  BCEH  JKU3HM;  CO3HATEIIBHOE
OTHOILIEHUE K HEMpephIBHOMY 00pa30BaHHIO
KaK yCJIOBHIO YCIEIIHON MpogecCrOHaTbHON U
OOILIECTBEHHOMN AESITEIbHOCTH;

TOTOBHOCTbH n CITOCOOHOCTH K

Dopmbl KOHMPOA 00yUeHus:
IIpaKTHYECKOE  3ajJjaHue
uHdopmaruei, Y4EOHUKOM,
JUTEPaTypPOU;

Dopmui OUeHKU pe3yismamugHocmu
o0yuenus: TPAJMLUOHHAs CHCTEMAa OTMETOK B
Oayulax 3a KaXAyl BBIIOJHEHHYI0 paboTy, Ha
OCHOBE  KOTOpPBIX  BBICTABISIETCS  UTOTOBas
OTMETKaA.

Memoovl Konmpona Hanpaeienvl HaA NPOBEPKY
yMenua odyuarouuxca:

- co0monaTh B YCTHOM M NHCbMEHHOM peuyu
HOPMBI COBPEMEHHOT'O PYCCKOTO JINTEPATYPHOTO
A3bIKA;

HCIO0JIb30BaTh SI3BIKOBBIC €IMHUIIBI
(YHKIMOHATBHBIX CTUJIICH pPYCCKOTO sI3bIKa B
Pa3IMYHBIX KOMMYHUKATUBHBIX CUTYAIIHSIX;
aHaJIM3UPOBAThH TEKCTBI pa3IMYHBIX
(YHKIMOHAJBHBIX CTHJIEH M Pa3HOBUIHOCTEH
SI3BIKA;

OCYILECTBJIATh KOPPEKLHIO (HMCHpaBIIEHUE)
CIETaHHbIX OmMOOK Ha HOBOM  YpOBHE
npeAaraeMplx 3aJaHuil;

- paboTaTh B IpylIe U MPEACTABIATh KaK CBOIO,
TaK ¥ MO3UIIHIO TPYIIIHI;

Memoowvt ouenku pezyibmamoé o0OyueHus:
(dopmupoBanue pe3yJibTaTa UTOTOBOM
aTTecTaly MO JUCIUIUIMHE Ha OCHOBE CYMMBI
pe3yJIbTaTOB TEKYLIEr0 KOHTPOJIS.

mo pabore ¢

CIIPABOYHOH
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CaMOCTOSITEILHOM TBOPUYECKOMN u
OTBETCTBEHHOH JEATEIHHOCTH,

—  TOTOBHOCTh K KOJUISKTHBHOW paboTe,
COTPYAHUYECTBY co CBEPCTHUKAMHU B
0o0pa30oBaTeIbHOM, OOIIECTBEHHO IIOJIC3HOM,
y4eOHO-UCCIIeIOBATENILCKOM, TMPOCKTHOH U
JIPYTUX BUIAX J1€SITEIbHOCTH;

- OTHOIIICHU € K npodeccuoHanbHOMI

ACATCIIBHOCTH KaK BO3MOXHOCTH Y4YacCTHUs B

pelIeHun JIMYHBIX, O0ILIECTBEHHBIX,
rOCY/IapCTBEHHBIX, O0IIeHAIIMOHAIBHBIX
po0JIeM.

Ilepeuenv memanpeomemubix pe3yibmamos:
— YMEHHME CaMOCTOSITENIbHO ONpPEAEHATh ILEIn

JeATeIbHOCTH u COCTaBJISITh IJIaHBI
NeATeNbHOCTH; CaMOCTOSITEIIbHO
OCYILECTBIIATD, KOHTPOJINPOBATH "

KOPPEKTUPOBATh NIESITEIbHOCTh; HCIIOJIb30BaTh
BCE BO3MOXHBIE PECYpPChl IJIsl JOCTHKEHUS
IIOCTaBJICHHBIX I[€J€ W pealu3aluu IJIaHOB
JeATEIIbHOCTH; BBIOMpATh YCIICILIHbIE
CTPATEruu B pa3JIMUHbIX CUTyaLUsIX;

—  yMEHHE TPOAYKTHBHO  OOHIAThCS W

B3aMMOJICHCTBOBATh B IIPOILIECCE COBMECTHOM
NesITeNbHOCTH, YYUTHIBATH MO3UIUU JPYTHX
YYaCTHUKOB  ACSATENbHOCTH,  AP(HEKTHBHO
pa3peraTh KOH(IUKTHI;

— BJIaJeHHE HaBBIKAMU I103HABATEIbHOM,

y4eOHO-UCCIICIOBATEILCKOM W MPOCKTHOU
ACATCIBbHOCTH, HaBbIKAMHAU pa3pemeHI/I;1
mpo0JyieM; CIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOHTCHBHOMy HOI/ICKy METOL 0B peIJ_ICHI/ISI
NPAaKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX
METO/I0B [TO3HAHHS,

— FOTOBHOCTh u CIIOCOOHOCTH K

CaMOCTOATEIILHON 1H(pOpMaLMOHHO-
MMO3HABATCILHOU JACATCIIbHOCTH, BKJIIO4Yasd
YMEHHE OpUEHTHPOBAThCA B  Pa3lIUYHbIX
MCTOYHHUKAX uH(popmManuy, KPUTHYECKH
OLICHUBATh U MHTEPIIPETUPOBATH HHPOPMAILIHIO,
MOJIyYaeEMYIO U3 pa3In4YHbIX UCTOYHUKOB;

— BJIaACHHUC A3BIKOBLIMU CPCACTBAMU: YMCHHEC

SICHO, JIOTHYHO U TOYHO H3JjaraTh CBOI TOUYKY
3pEHUsI, UCMOJL30BaTh AJE€KBATHBIE SI3HIKOBBIE
CpE/CTBA;

— BHaJeHHME HaBBIKAMHU  I103HABATEIILHOM
pedrekcun Kak OCO3HAHHMS COBEPIIAEMBIX
JEUCTBUM W MBICIUTENBHBIX IPOLECCOB, HX
pe3yJIbTaTOB M OCHOBAHMiI, TPAaHMI] CBOErO
3HAHUS W HE3HAHWS, HOBBIX ITO3HABATCIBLHBIX
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3ala4 U CpCACTB IJId UX JOCTHIKCHUAA
— OCICYCTPEMIICHHOCTD B IMOUCKAX U NPUHATHU

peuieHnii, cooOpa3uTeNTbHOCTh W HHTYHUIHUSA,
pa3BUTOCTH MIPOCTPAHCTBEHHBIX
MPEIICTABICHUI; CIOCOOHOCTh BOCIPHHUMATh
KpacoTy ¥ TapMOHUIO MUpA.

Ilepeuens npeomemusix pe3yibmamos:

B x00e oceoenus oucyuniunst 06yyarouuiics
00/10iCeH 3HAMb/NOHUMAMb:

— 3HAYEHHME MaTEeMaTHYEeCKOW HayKd s
peuieHus 3a7ad, BO3HHKAIOIMNX B TEOPUU U
MPAaKTUKE, IIUPOTYy H B TO JKE BpeEMI
OTPaHUYEHHOCTH TIPUMEHEHUS
MAaTEMAaTHYECKUX METONOB K AHAIN3Y W
HCCIIENOBAHUIO MPOLECCOB U  SBJICHUU B
IIPUPOJIE U OOILECTBE;

—  3HA4YEHUWE TPAKTUKH W  BOIPOCOB,
BO3HUKAWOIIMX B CaMOW MaTeMaTHKe s
(dhopMHUpPOBaHUS U PA3BUTHUS MaTEMATUUYECKOUN
HAyK{d; HWCTOPHUIO PA3BUTHS IIOHATHS YHCIA,
CO3JaHUS MaTEMaTHYECKOT O aHasms3a,
BO3HUKHOBEHHUS U Pa3BUTHUSI T€OMETPHUH;

— YHUBEpPCAIBbHBIA XapakTep 3aKOHOB JIOTUKHU

MaTeMaTHIECKUX paccyXJIeHHH, 170:
MIPUMEHUM OCTh BO BCEX obmacTsax
YeJIOBEUECKOM JeATEIHbHOCTH,

—  BEpPOSTHOCTHBIM  XapakTep  pa3JInuHbBIX
MPOIIECCOB OKPYKAIOIIETO MUPA;

yMeTh:
— BBITIONHATH apU(METUUECKHUE JICUCTBHS HAJI

YUCJIaMH, COYeTas YCTHbIE M THUChMEHHbIE
MPUEMBI; HAXOIWTh MPUOIMKEHHBIC 3HAYCHUS
BeJIMYMH W  TOTPEIIHOCTH  BBIYUCICHUU
(aOcomoTHasT M OTHOCHUTENIbHAs); CPaBHUBATH
YHCIIOBBIE BBIPAKEHNUS,

— HaxoAWTh 3HAUYEHHUS KOpHS, CTEMeHH,

aorapu(pma, TPUrOHOMETPHUUECKUX BBIPasKEHUN
Ha OCHOBE OIpEAENICHUs, HUCHONB3Yys IMpU
HEOOXOAMMOCTH WHCTPYMEHTAJILHBIE CPEACTBA;
NOJIb30BaThCSl MPUOTMKEHHOW OIEHKOW Mpu
MPaKTUYECKUX PacCUeTax;

— BBIOJHATH NpPeoOpa3oBaHUs BbIPAKEHUIH,

MIPUMEHSS bopMyJIbI, CBSI3aHHBIE co
CBOICTBaMU CTEMEHEH, norapu(mMoB,
TPUTOHOMETPUYCCKHX (PYHKITUI;

—  BBIYHCIATH  3HaueHWEe  (QYHKIUU 10
3aJJaHHOMY  3HAYCHHWIO  apryMeHTa  MpH
pa3IMUYHBIX criocobax 3amanus GyHKINN;

— OIpENeINsATh OCHOBHBIE CBOWCTBA YHCIIOBBIX

(GYHKIMHA, UIUTIOCTPUPOBATh UX Ha rpaduKax;
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— CTpPOUTh Tpa(UKM HU3YyYEHHbIX (QYHKIHH,
WUIIOCTpUpOBaTh N0  rpaduky cBoiicTBa
3JIEMEHTAapHbIX (QYHKIUI;

— HCHOJb30BaTh IMOHATHE (QYHKUMM IS
OIMCaHUS U aHAJIM3a 3aBUCUMOCTEN BEJIUUNH;
— HaxoAWTb TPOM3BOAHBIE DBJIEMEHTAPHBIX
(GYHKIM;, HCHONB30BaTh IMPOU3BOAHYIO s
U3Yy4eHUsl CBOMCTB (QYHKUMH M TOCTPOEHUs
rpaduKoB;

— TNPUMEHATHh IPOU3BOAHYIO JJI IPOBEACHHUS
NpUOIMKEHHBIX BBIYMCICHHUH, pemaTh 3aiauu
MPUKIAJHOIO XapakTepa Ha HaXOXJEHUE
HanOOJbIIEro 1 HAUMEHbIIIErO 3HAYCHHUS,;

— BBIUUCIATH B IPOCTEHIINX CIy4asxX IUIOLAAN
U 00bEMBI C MCIOJIb30BAHUEM OIIPENIEIEHHOT O

HHTCI'paJia;
— pfliaTb palyvOHAJIbHBIC, IT10Ka3aTCIbHbLIC,

aorapu(pmMudeckue, TPUTOHOMETPUYECKHE
YpaBHEHMS, CBOJAIIMECS K JIMHEMHBIM U
KBaJPaTHBIM, a TaKKe AHAJOTMYHbIC

HEPaBEHCTBA U CUCTEMBI;
— HCIOJIL30BaTh TpaUUeCcKHii METOJ] PElICHUS

YpaBHEHUI U HEPABEHCTB;
— wu300paxkaTb Ha KOOPAMHATHOW IJIOCKOCTU

pELICHNs] YPAaBHEHMM, HEPABEHCTB U CUCTEM C
JBYMSI HEU3BECTHBIMY,
— COCTaBIATh M peulaTb ypaBHEHUS W

HEPAaBEHCTBA, CBS3BIBAIONINE HEU3BECTHHIC
BEIMYUHBI B TEKCTOBBIX (B TOM YHCIE
MPUKJIAIHBIX) 33/1a4aX;

— pemath MNpoCTelIMe KOMOMHATOPHBIE
3aJlaud  METOJOM Tepedopa, a Takke ¢
WCII0JIb30BAaHUEM H3BECTHBIX (OPMYIT;

—  BBUHCIATH B NOPOCTEHIIMX  CIydasx

BEPOSATHOCTH COOBITUH Ha OCHOBE IOJCYETa
YUCJIa UCXOL0B;
— pewaTh IUIAHUMETPUYECKUE U IPOCTEHLINE

CTEPEOMETPHUECKUE 3a/laud Ha HaXOXIACHUE
FEOMETPUYECKUX BEIMYMH  (JJIMH,  YIJIOB,
JI0maaAe, 00bEeMOB);

HCNO0Jb30BAaTh NMPUHOOpPETEHHbIE 3HAHUS W
YMeHHUS] B MPAKTHYECKOM J1eATeJTbHOCTH U
MOBCEAHEBHOM KU3HHU JIJIA:

— TPaKTHYECKHX pacdyeToB 10 QopMyiam,
BKJIIOYas (POPMYIIBI, COIEpIKAIIHe CTEICHH,
paauKabl, Jorapu (MBI u
TPUTOHOMETPUYECKUE (PYHKIIMH, HCIOIb3Ys
pu HeOOXOAMMOCTH CIPABOYHBIE MaTEpHAaIbl
Y TIPOCTEH TN e BEIYUCIUTEIBHBIE YCTPOUCTBA;
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— OIHUCAaHMS C MOMOIIBI0 (PYHKIUN pa3IUYHBIX

3aBUCUMOCTEH, [IpECTaBJICHUS ux
rpaudecku, UHTEpIpeTaluy rpaduKos;

— TIOCTPOEHMSI U HCCIENOBaHUS MPOCTEHINNX
MaTeMaTHYECKUX MOJICIICIi;

— aHajgM3a peaJbHBIX YHUCIOBBIX JaHHBIX,

MPEJICTABJICHHBIX B BUJIE TUAarpamMm, TpaduKos;
— aHamu3a WHQOpPMAlMM CTaTHCTHUYECKOTO
XapakTepa;

— UccieoBaHus (MOJEITUPOBAHUS) HECTOKHBIX
MIPAKTUIECKUX CUTYaIui Ha OCHOBE
M3YYEHHBIX (DOPMYII U CBOMCTB QUTYD;

—  BBIYUMCIIEHHST OO0BEMOB W  INIOIIAZEH

HOBerHOCTeI\/'I MMPOCTPAHCTBCHHBIX TCJI IIpHU
PCIICHUHN IMPAKTUYCCKUX 3aaa4.

4.3. XapakTepucTHKA OCHOBHBIX BHI0B JI€AITEJIbHOCTH 00 y4AIOIIUXCS

XapakTepuCTHKA OCHOBHBIX BH/I0B /1eATEJILHOCTH
Conep:xkanue o0yueHUust o0y4yarommxcst
(Ha ypoBHe y4eOHbIX JAeHCTBHIl)

O3HaKOMIIEHHE C POJIBI0O MATEMATUKH B HaYKE, TEXHUKE, YKOHOMHUKE,
WH(OPMAITMOHHBIX TEXHOJIOTHSIX U MPAKTUYECKON A TEIbHOCTH.
O3HakomIleHHE C LeIsIMU W 3aJjayaMd M3Y4YeHHs] MaTeMaTUKH IpHU
ocoenuu npodeccuii CI1O u cnenmansHocteir CITO

BBeaenue

Auredpa

BrimonHeHne apuMeTHUecKHX JSHCTBHA HaJ YHUCIAMH, COueTas
YCTHBIE U TUCbMEHHBIE ITPUEMBI.
Haxoxnenne mpuOIMmKEeHHBIX 3HAYEHUH BEJTMYMH W TOTPEITHOCTEH

PazButHe noudaTus o . . o
BBIYUCIICHU (a0COJIFOTHON U OTHOCHUTEIILHOM ); CPAaBHEHHE YU CIIOBBIX

aueae BBIPaKCHUU.
Haxoxnenune ommboOk B mpeoOpa3oBaHUSAX M BBIYUCIECHUSAX
(OTHOCUTCS] KO BCEM IIYHKTaM IPOrpamMMbl)
O3HakOMJIEHHE C TIOHSATUEM KOpHS n-H CTENeHH, CBOMCTBaAMU
paavKaaoB U IPaBUJIAMU CPAaBHEHHUS KOPHEH.
@opMyIMpOBAaHHUE OINPEHECICHUS KOPHA UM CBOMCTB KOpPHEH.
BblunucneHne UM CpaBHEHUE KOPHEW, BBINOJIHEHUE IPUKHIKU
3HAaYEHMs KOPHSL.
[IpeoOpa3oBaHMe  YHMCIOBBIX W OYKBEHHBIX  BBIPaXKCHUH,
COAEpKAIINX PAJTUKAIIBI.
Kopnu, crenenn, BrimonHenue pacuetoB mo ¢opmysaMm, COIEp)KALIUM paJuKalbl,
JIorapu(mbl OCYIIECTBJISASI HEOOXOAUMBIE ITOJICTAHOBKU U ITPEOOpa3OBaHUS.

Onpenenenne paBHOCHJIBHOCTH  BBIDAXKEHHH C  paJuKallaMH.
Pewienne nppanmoHanbHbIX YpaBHEHUN.

O3HakomlieHHEe C TIOHSATUEM CTENEeHH C  JIEUCTBUTEIbHBIM
ITOKa3aTeNIEM.

HaxoxjeHnue 3HaUeHWN CTEMEHHW, MCIOJIb3YS MPH HEOOXOIUMOCTH
WHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anucelBaHUE KOPHS N-W CTENEHH B BHUJE CTENEHH C JPOOHBIM
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MoKa3aTesieM U Hao0OopoT.

@opMyTUpOBAHHUE CBOWCTB CTENEHEH. BhluucieHne creneHend c
palMOHAJIIBHBIM IOKA3aTEJIEM, BBINOJHEHUE MPUKUIKH 3HAYCHUS
CTENEHU, CPABHEHUE CTEIEHEH.
[IpeoOpazoBaHue  YHCIOBBIX U
coJleprKallnX CTEIEHH,
[TOKA3aTEJbHBIX YPABHEHUM.
O3HakomlieHHEe C TPUMEHEHHMEM KOpHEW M  CTeleHen
BBIYUCIIEHUH CPEAHUX, JEIEHUH OTPE3KA B «30JI0TOM CEYEHUN.
Penienne nmpukiiaiHbIX 3a/1a4 HA CJIOKHBIE TPOLIEHTHI

OYKBEHHBIX
IIPUMEHSIA CBOMCTBA.

BBIPAKCHUH,
Pemenue

pu

IIpeoGpa3zoBanue
ajredpanv4ecKux
BbIPaKeHH I

Brimonnenune mpeoOpazoBaHuil BbIpakeHUI, mpuMeHeHue (opmyd,
CBSI3aHHBIX CO CBOICTBaMH CTeNeHel u Joraprudmos.
Omnpenenenue 007acTU JAOMYCTUMBIX 3HaYEHUH JIOrapu(pMUIECKOro
BbIpaxKeHUs. Pemenne gsorapupMuuecKkux ypaBHEeHUN

OCHOBBI TPUTOHOMETPHUHU

OcHOBHBIE TOHATHUSA

W3yueHue pagMaHHOIO METOJAa M3MEpPEHHs YIJIOB BpallleHHs U HX
CBSI3U C TIpaaycHOl Mepoil. M3o00pakeHue yrioB BpallleHHs Ha
OKPYXHOCTH, COOTHECEHHE BEIMYHMHBI YIJIa C €r0 PacIOIOKEHUEM.
dopMyaMpoBaHUE ONPENEICHUN TPUTOHOMETPUUYECKUX (QYHKLIUN
JUIdi  YIJIOB TOBOPOTAa M OCTPHIX YIVIOB  IPSMOYTOJILHOTO
TPEyroJibHUKa U 00bsICHEHUE UX B3aUMOCBSI3U

OcHOBHBIE
TPUTOHOMETPUYECKHE
TOKIAECTBA

[IpumMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIAECTB  JJIA
BBIYMCIICHUS 3HAYCHUI TPUTOHOMETPUUECKUX QYHKIIUH 11O OAHOMN U3
HUX

W3ydenne 0CHOBHBIX (hOPMYJI TPUTOHOMETPHUH: (POPMYIIBI CITOKEHHS,
yIBOGHHUS, MPEOOPa30BAHMS CyMMBbI TPUTOHOMETPUUYECKUX (YHKIUN

IIpeodpa3zoBanus
. B IIPOMU3BEICHUE W IPOU3BEACHHUS B CYMMY U IIPUMEHECHHE IpU

NpocTeHIInX

P BBIYMCIICHUHA 3HAY€HUS TPUTOHOMETPUYECKOIO BBIPAXKEHUS W

TPUTOHOMETPHYECKHUX

. YIPOUIEHUS €ro.

BbIPaKeH il . .
O3HaKkOMJIEHHE CO CBOMCTBAMHM CHUMMETPHM TOYEK HAa €IMHUYHOMN
OKPYXHOCTH U IPUMEHEHHU E UX JUIsI BEIBOJA (POPMYJI TPUBEACHUS
Pemenne mno ¢opMmynraM U TPUTOHOMETPUYECKOMY  KPYTy
MIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUM.

IIpocreimmue [IpumeHeHne oOIUX METOAOB PELICHUs] ypaBHEHUH (IpUBEIEHUE K

TPHTOHOMETPHYECKHE JMHENHOMY, KBaJpaTHOMY, METOJ pa3lOKECHHS Ha MHOXKHUTEIH,

YPABHEHHS H 3aMEHbl  TIEPEMEHHOW) IIPM  PEIIEHUU  TPUTOHOMETPUUYECKUX

HepPaBEeHCTBA YPaBHEHH.
YMeHue  ormedarb  Ha  Kpyre  pelIeHUus  IPOCTEUIIUX

TPUTOHOMCTPHUUYCCKUX HCPABCHCTB

APKCHHYC, aDKKOCHHYC,
apKTaHIeHC YHcJIa

O3HakoMIIEHHE C TOHATHEM
(GyHKIMH.

N3ydeHne onpenenennii apKkCuHyca, apKKOCHHYCa, apPKTaHT€HCa
yuciaa, (OpMyJIMpOBaHHE MX, H300paKeHHE Ha EeAUHUYHOU
OKPY>KHOCTH, IPUMEHEHUE TIPHU PEIICHUN YPaBHEHHH

OOpaTHBIX TPUTOHOMETPUYECKUX

DYHKUMHU, X CBOHCTBA U rpapuKH

DyHKIHUH.
ITonsiTue o
HENpepPbIBHOCTH

pynkumnn

O3HaKOMIJIEHHE C MTOHATUEM IIEPEMEHHOM, MPUMEPAMHU 3aBUCUMOCTEN
MEX]y IepEeMEHHBIMHU.

O3HakoMiIeHUE c MOHSATHEM rpaduka, ompezeneHue
MPUHAUIGKHOCTH TOYKH Trpaduky GyHKuu. OmnpeneneHue 1o
dbopmyIe mpocTeiiiieii 3aBUCUMOCTH, BUIa ee rpaduka. BeipakeHue
1o (hopMysie OIHOM mepeMeHHON uepe3 pyrue.
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O3HakomiieHHe ¢ onpeaeacHueM GyHKInH, GopMyTUpOBaHUE €ro.
Haxoxaenue obnactu onpeaeacHust ¥ 001acTi 3HaYCHUH QyHKIIUN

CBoiicTBa QyHKIMH.
I'padpuueckan
HHTepnpeTaums.
IIpumepsI
GyHKIMOHAIBHBIX
3aBHCHMOCTEH B
peabHBIX

npoueccax u siBJeHUsIX

Os3HakomiieHHE ¢ HpuMepaMu (DYHKIIMOHAJIBHBIX 3aBUCHUMOCTEH B
peabHBIX MpoLleccax U3 CMEKHBIX TUCLUTUINH.

O3HakoMJICHHME C JO0Ka3aTeJIbHBIMH PACCYXKICHUSIMH HEKOTOPBIX
CBOMCTB JIMHEHHOW M KBaJApaTUYHOW (YHKIMHA, TpoBeAeHUE
UCCJIEZIOBAHUS JIMHEHHOW, KYyCOUHO-INHEHHOM, TpOOHO-TMHEHHON U
KBIpaTUYHOW (QYHKIUU, TocTpoeHue ux rpadukon. [Toctpoenue u
gyTreHue rpadukoB GyHkiui. MccnenoBanue GyHKITUH.

CocraBinenue BHIOB (YHKIMH IO JAHHOMY YCIIOBHIO, peEIICHHE
3aJ1a4 Ha SKCTPEMYM.

BrimonHenue npeodpa3oBanuii rpaduka GyHKIUN

O0paTHble pyHKIMH

W3ydenne mMOHATHS OOpaTHOHM (YHKIMH, ONpEAeJCHHUE BHUAA U
nmocTpoeHue rpaduka oOpaTHON (PYHKIMHU, HAXOXKICHHE ee 00JacTH
ornpezaeNneHust U 001acTu 3HaYeHu. [IpuMeHeHne cBOHCTB QyHKIHMI
MIPH UCCIICIOBAHNY YPABHEHUN U PEIIICHUH 33]1a4 Ha DKCTPEMYM.
O3HaKOMJICHU € C MIOHSATHEM CIIOKHOW (QYHKIIHH

Boruncnenue 3HaueHUN QYHKIMM 110 3HAYEHUIO apryMEHTA.
Omnpenenenue Moja0XKeHUsI TOUKH Ha Ipaduke 1Mo ee KoopJuHaTaM U
Ha00O0POT.

Hcnonb3oBaHue CBOWCTB (PYHKIMH s CpPaBHEHHsS 3HAYCHUU
CTEIEHEH M JIorapu MOB.

[TocTpoenue rpa@uKOB CTENEHHBIX U JIOTAaPUPMUIECKUX (YHKIIHM.
Pemienue mokasaTeNpHBIX U JIOTApU(PMHUUECKMX YPaBHEHHH U
HEPaBEHCTB 10 U3BECTHBIM aJITOPUTMAM.

Crenennusie, O3HakoMmJIeHHE C TIOHSATUEM  HENPEpPBIBHOM  MEPHOAUYECKON
TOKAIATCALHLIC, ¢byHkuun, (GopMyIHpoBaHHE CBOICTB CHHyca M KOCHHYCA,
Jorapupmuieckue u MOCTPOEHUE UX I'PaUKOB.
TPUTOHOMETPHHIECKHE O3HakoMIIeHHE C TIOHSATHEM TapMOHMYECKUX KoyeOaHUM U
g)ﬁfmcmm. pUMepamMH TapMOHHYECKUX KoJIeOaHUN NI OMUCaHUs MPOLECCOB B
patHbIe ¢bu3nKe U Apyrux odIacTsIX 3HAHUSL.
TPUTOHOMETpHHIECKHE O3HaKOMJIEHHE C MOHSATHUEM Pa3phIBHOW MEPUOAMYECKON (YHKIIHH,
bynxcumm (dbopMynupoBaHHE CBOHCTB TaHT€HCA W KOTAHTEHCA, MMOCTPOEHHE UX
rpauKoB.
[Ipumenenue cBolcTB (yHKIMI [ CpaBHEHUS 3HA4YEHUH
TPUTOHOMETPUYECKUX (DYHKIUI, peleHus TPUTOHOMETPUYECKUX
YPaBHEHH.
ITocTpoenue rpaukoB 0OpaTHBIX TPUTOHOMETPUUYECKUX (QYHKIMH U
OTIpEIeNICHNE 10 TpadKaM UX CBOMCTB.
Brinonnenue npeobpa3oBanus rpadukos
Havyana maTeMaTH4ecKOro aHajiu3a
O3HakOMJIEHHE C IIOHATHEM YHUCJIOBOM IIOCIEN0BATENbHOCTH,
croco0aMu ee 3a/1aHUsl, BBIYMCICHUSMHU €€ YJICHOB.
O3HaKOMIIEHUE C IOHATHEM IIPEeIia MOCIe10BATEIbHOCTH.
O3HaKOMJIEHUE C BBIYHUCIECHHEM CYMMbl OECKOHEYHOI'O YHCIOBOIO
ITocaenoBaTeabHOCTH

psina Ha TpUMeEpe BBIYHCICHHS CyMMBI OECKOHEYHO YOBIBAIOIICH
reoMeTPUYECKON TPOorpeccuH.

Pemenne 3amad Ha mnpuMeHeHHE (QOPMYIBI CYMMBI OECKOHEUHO
yOBIBAIONIEH FeOMETPHYECKOIM POTrPECCHH

IIpousBoaHas u ee
NpUMEeHEHHE

O3HaKOMIIEHHE C TOHSATHEM ITPOU3BOIHOM.
N3yyenne wu  QopMynmupoBaHHe €€  MEXaHMYEeCKOro U
FEOMETPUYECKOr0 CMbICIA, H3YYEHUE aJIrOPUTMa BBIYMCIICHUSA
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MIPOU3BOAHON Ha MpPUMEpPE BBHIYMCIEHHS MIHOBEHHOW CKOPOCTH U
yII0BOT0 KO3 pHIHeHTa KacaTelnbHOM.

CocraBieHne ypaBHEHUS KacaTeIbHON B 001IEM BU/IE.

YcBoenue mnpaBun auddepeHuupoBaHus, TaONUIBI MPOU3BOIHBIX
JJIEMEHTApHbIX (YHKUIUH, NpuUMeHeHue miii AudepeHInpoBaHUs
(GYHKIMIA, COCTaBIICHHS YPaBHEHHSI KacaTeIbHOM.

W3ydenue TeopeM O CBSI3M CBOWCTB (YHKIMH W TMPOU3BOTHOM,
(bopMyITUpOBKA HX.

[IpoBeneHre ¢ MOMOIIBIO MPOU3BOAHOM HCCIENOBaHUS (GYHKIIUH,
3aIaHHON (HOPMYJIOM.

YcTaHOBNIEHHE CBSI3U CBOMCTB (PYHKIMM M TPOU3BOJHOW MO UX
rpadukam.

IIpumeHeHnne NpPOU3BOMHOM UL PEIICHUs 3a1ad Ha HAXOXKICHHE
HauOONbIIEro, HAUMEHBIIErO0 3HAYEHMs] M Ha  HAXOXKICHUE
JKCTpEMyMa

IlepBooOpa3znas
U HHTerpaja

O3HakoMIIEHHE C TTOHSATHEM UHTErpajia ¥ IepBOOOPa3HOIl.

W3yueHue npaBuia BEIYMCIEHUS 11€PBOOOPA3HON U TEOPEMBbI
Herorona- Jleiibuunna.

Pemienne 3azau Ha CBSI3b IEpPBOOOPA3HOW M ee IPOU3BOIHOM,
BBIYMCIIEHUE IEPBOOOPA3HOM 1715 JaHHOM DyHKLUU.

Pemenue 3amau Ha DpUMEHEHHWE HWHTErpana sl BbIUMCICHUS
(bu3nYeCKNX BEJIMYMH U IIOMIA e

YpaBHeHHs M HEPABEHCTBA

YpaBHeHHS U CHCTEMBI
YPaBHEHH I
HepaBeHcTBa B cHCTEMBbI
HEPABEHCTB C AByMS
nepeMeHHbIMH

O3HakOMJIEHHE C  TPOCTEHINMMHU  CBEJECHUSMH O  KOpPHSX
anreOpanvyeckux ypaBHEHUH, MOHATUSIMU HCCIEIOBAaHUS ypPaBHEHUN
U CUCTEM ypaBHEHUH.

N3ydeHnue Teopuu paBHOCWIBHOCTH YpPaBHEHUH M €€ NpPUMEHEHMS.
IToBTOpEHME 3amUCH pELIEHUs CTaHAAPTHBIX yPaBHEHUM, NPHUEMOB
npeoOpa3oBaHUsl YpaBHEHHHM Uil CBEIEHUS K CTaHIApTHOMY
YpaBHEHHUIO.

Pemienne panoHanbHbBIX, HPPALMOHATIBHBIX, TOKA3aTEIbHBIX

U TPUTOHOMETPHYECKHX YPaBHEHUH, U CUCTEM.

Hcnonp3oBanue CBOWCTB W TpaduKOB (QYHKIMH Ui pEHIeHUsS
ypaBHeHu. [IoBTOpEHNE OCHOBHBIX IPUEMOB PELIEHUS CUCTEM.
Penienue ypaBHeHuU# ¢ IpUMEHEHUEM BCEX MPUEMOB (pa3iokKeHHs
Ha MHOXMWTENIM, BBEACHMS HOBBIX HEU3BECTHBIX, IIOICTAHOBKH,
rpadguueckoro MeTosa).

Pemienue cucteM ypaBHEHUH ¢ IPUMEHEHUEM Pa3JIMUHBIX CIIOCOOOB.
O3HakomileHHE € OOIIMMM BOIPOCAMHU pEIIEHUS HEPAaBEHCTB M
UCIOJb30BaHUE CBOMCTB M rpadukoB (yHKUMNH 0pu peLIeHUU
HEpaBEHCTB.

PenieHne HEpaBEHCTB M CHUCTEM HEPABEHCTB C IPUMEHEHUEM
pa3IUYHBIX CIIOCOOOB.

IIpumeHeHne  MaTeMaTH4eCKMX  METOAOB U1 DPELIEHUS
COZIEpXKaTeNIbHBIX 33J1a4 U3 pa3IMYHbIX 00JIacTel HAYKU U MPAKTUKH.
WHuTepnpeTupoBaHue pe3yJbTaTOB C YU€TOM peaJIbHbIX OrpaHUYEHHM

DJIeMeHThl KOMOMHATOPUKH, TEOPUHM BEPOSITHOCTEN U CTATUCTHKH

OcCHOBHBIC MOHATHUSA
KOMOMHATOPHKH

W3yuenne mpaBuiia KOMOMHATOPHKU M NPUMEHEHHE NPH PELICHUH
KOMOMHATOPHBIX 3a/1a4.

Pernienne KOMOMHATOPHBIX 3a/1a4 METOJOM Mepedopa U MO MpaBUITy
YMHOXKEHHUS.

O3HakOMJIEHHE C TOHATUSAMU KOMOMHATOPUKH: pa3MeELICHUSIMH,
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COUETaHUSAMMU, IePECTaHOBKAaMH U (POPMYJIaMU JIJIsl UX BBIUMCIECHHS.
OObsicHeHue 1 npuMeHeHne GopMyJ AJs BEIUMCICHHUS pa3MelleHul,
MIepPECTAaHOBOK U COYETaHU NP peLIeHUH 3a/1ay.

Osznakomiienue ¢ GunomoM HerotoHa u Tpeyroiabaukom [lackans.
Pemienne mnpakTUYecKUX 3aJady C HCIOJB30BAHMEM IOHATUH U
MPaBUJI KOMOWHATOPUKHU

DJIeMEHTBI TEOPUH
BepPOSITHOCTEM

N3yyeHne KIIACCUYECKOTO ONPENENICHUSI BEPOSITHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEM.
Paccmorpenune npuMepoB BBIUHMCIEHUS BEPOATHOCTEW. Pemenue
3aJ1a4 Ha BBIYHUCIIEHUE BEPOATHOCTEN COOBITUI

IIpeacraBiieHHe JaHHBIX
(Tadauubl, TUATPAMMBI,

rpagukm)

O3HakOMJIEHHE C TIPEACTaBJIEHHMEM YMCIOBBIX JAHHBIX M HX
XapaKTePHUCTUKAMH.

Pemenne mpakTHueckux 3ajad Ha oOpabOTKYy YHMCIIOBBIX JaHHBIX,
BBIUUCIICHHE UX XaPAKTEPUCTUK

I'eomeTpust

IIpsimble ¥ MI0CKOCTH
B IPOCTPaHCTBE

dopMyaMpoOBKa U IPUBEIEHUE J0KA3aTEIbCTB IPU3HAKOB B3aUMHOI'O
pacIonoXeHus NpsAMBIX U INIOCKOCTel. Pacnio3HaBaHue Ha yeprexax
U MOZENAX Pa3IMYHBIX CIIy4aeB B3aUMHOI'O PACIIOIOKEHHS MPSAMBIX
U TUIOCKOCTEH, apryMEHTUPOBAHUE CBOUX CYXKICHUU.
@opMyJIMpOBAaHUE  ONPENCIICHHI, MPU3HAKOB W  CBOMCTB
NapajuleJbHbIX U MEPHEHIUKYJSPHBIX IUIOCKOCTEH, IBYIPAaHHBIX U
JIMHENHBIX YTJIOB.

BbinosiHEHHE TOCTPOEHUS YIVIOB MEXAY MPSAMBIMH, HPSIMON H
IUIOCKOCTBIO, MEXKY IJIOCKOCTSIMM [0 ONMCAaHUIO U pacllO3HaBaHUE
UX HA MOJEIAX.

[IpumeHeHne NPU3HAKOB U CBOICTB pPACIOJOKEHHUS TMPAMBIX U
IIJIOCKOCTEW MPY PEIICHNH 3a/1a4.

N300paxeHne Ha pHCYHKax M KOHCTPYHPOBAaHHE Ha MOJAEIAX
NEPHEHANKYJIIPOB M HAKJIOHHBIX K  IUIOCKOCTH, IPAMBIX,
NapajuleIbHbIX MJIOCKOCTEH, YITIOB MEXKIY MPSIMOM UM MJIOCKOCTHIO U
000CHOBaHUE MMOCTPOEHHUSI.

Pemenne 3agay  Ha BBIYUCIEHHE TEOMETPHUUECKHX BEIWYHH.
OnuceiBaHUE PACCTOSHUS OT TOYKHU JO MJIOCKOCTH, OT MPSIMOH 0
IUIOCKOCTH, MEXIY IUIOCKOCTSMM, MEXKIy CKpEUIMBAaIOIIUMHUCA
HPSIMBIMH, MEXKY IPOU3BOJIbHBIMU (PUI'YpaMH B IPOCTPAHCTBE.
dopMyIMpOBaHUE U J10KA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSIHUSIX
(Teopem cyuiecTBOBaHUs, CBOICTBA). M300paxkeHne Ha dyepTexax H
MOJIENIIX ~ PAacCTOSIHUA M OOOCHOBaHME  CBOUX  CYXKICHMH.
OmnpeneneHne M BBIUMCICHHE PACCTOSHUM B IPOCTPAHCTBE.
ITpumenenue GopMya U TEOPEM IUIAHUMETPUHU Ui PELIeHUs 3aaad.
O3HakOMIIEHHE C MIOHATHEM MAaPAJIEIBHOIO POEKTUPOBAHUS U €0
CBOMCTBaMHU. dopMyarpoBaHUe TEOPEMBI 0 ILJIOIA N
OpPTOrOHAJbHOW NMPOEKLUUU MHOroyroyibHuka. IIpumeHenue teopuu
111 00OCHOBAHHUS MTOCTPOECHUH M BBIYMCICHUNA. APryMEHTHPOBaHUE
CBOUX CY)KJIEHUH O B3aMMHOM pacIOJOXEHUHM IPOCTPaHCTBEHHBIX

(uryp

MHororpaHHuKHU

Onucanue M XapaKTepUCTHKA Pa3IMYHBIX BHJIOB MHOI'OI'DAHHUKOB,
[IEPEUNCIIEHUE UX DJIEMEHTOB U CBOICTB.

N300paxeHne MHOTOIDaHHUKOB U BBINOJHEHHE IOCTPOCHUS Ha
M300pakeHUSIX U MOJIENISIX MHOTOI' PAaHHUKOB.

Brluucnenne JMHEWHBIX 3JIEMEHTOB U YIVIOB B IPOCTPAHCTBEHHBIX
KOH(HUTYpanusix, apryMeHTHPOBAHUE CBOUX CYXKJIEHUH.
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XapakTepucTHKa U nu3o0paxxeHue CeUeHMUH, pa3BepTKU
MHOT'OI'PaHHUKOB, BBIUNCIIEHUE TUIOUIA/1€H TOBEPXHOCTEM.
[loctpoenue mnpocredmmMx cedeHU KyOa, NPU3MBI, MHPAMUABL.
[IpumeneHue GpakToB U CBEIEHUIN U3 MIIAHUMETPUH.

O3HakomlIeHHE € BHJAaMHM  CHUMMETPHUML B IPOCTPAHCTBE,
dbopMynUpoOBaHHWE OIpeAeNeHuil u CBOMCTB. XapaKTEpUCTUKA
CUMMETPHH TEJI BpAaLIeHUSI © MHOTOT' PAHHHUKOB.

[IpuMeHeHuE CBOWCTB CUMMETPUU IIPU PELIEHUH 3aa4.
Hcnonp3zoBanue NpUOOPETEHHBIX 3HAHMW I HCCIIEJOBAHUS U
MO/IE/TMPOBaHUS HECIOKHBIX 3a/1a4.

N300paxeHne 0OCHOBHBIX MHOTOI'PAaHHUKOB U BBITIOJIHEHUE PUCYHKOB
10 YCJIOBUSM 3aJa4

TeJia M MOBEPXHOCTH
BpalllcHHUA

O3HakoMmIIeHHWE C BHUJAMHU TeJ BpalleHus, (OpMYyJIMPOBAHHE HX
ONPEIEJICHUI U CBOMCTB.

dopMynMpoBaHWE TEOPEM O CEUEHHHM Iapa TJIOCKOCThIO U
MIJIOCKOCTH, KacaTelIbHOU K cepe.

XapakTepucTHKa M H300pa’keHHEe TeNl BpallleHHs, UX pPa3BEPTKH,
CEUEHHUSI.

Pemenne 3amau Ha DOCTpOEHHE CEYEHUM, BBIYUCICHHE JUJIMH,
pacctosHui, yrioB, Miowmanei. IIpoBeaeHne moKazaTeIbHBIX
paccyXJ1eHUl pu peleHny 3a1ay.

[IpumeHeHne CBOMCTB CUMMETpPUM IIPH PEUICHMM 3aJad Ha Tela
BpallleHHs, KOMOMHAIIUIO TEI.

N300paxeHrne OCHOBHBIX KPYIJIBIX TE€Nl M BBIIOJHEHHE PUCYHKA IO
YCIIOBUIO 3aJja4H1

HN3mepenus: B reoMeTpun

O3HakoMIIeHHE C TOHATHSAMHU IUIONIAJAM U O0bemMa, aKCMOMaMH M
CBOMCTBAMU.

Pemenne 3amau Ha BBIUMCICHHE TUIOMIANAEH TIOCKUX (GUTYp C
MPUMEHEHUEM  COOTBETCTBYIOIMUX  (Gopmyn wu  (akToB U3
TJTAHUMETPUH.

N3yuyenune TeopeM 0O BBIUMCIEHUU O0BEMOB MPOCTPAHCTBEHHBIX TEI,
peleHue 3a1a4 Ha MpUMeHeHne (pOpMYIT BBIYHCIICHUSI 00HEMOB.
Wzyuenne ¢opmya i BBIYMCICHUS IUIOIAAEH IOBEPXHOCTEH
MHOT'OI'PaHHHUKOB M TEJ BpalllEHUS.

O3HakOMJIEHHE € METOJOM BBIYMCICHHUS IUIOLIAJM IOBEPXHOCTH
cepsl.

Pemienne 3agau  Ha  BBIUMCIEHHE IUIOMIAJEH  IMTOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KoopanHaTel M BeKTOPBI

O3HakomiIeHHE C TIOHATHEM BeKTopa. l3ydeHue [ekapTOBOH
CUCTEMBI KOOPAMHAT B IPOCTPAHCTBE, IOCTPOCHHE IO 3aJaHHBIM
KOOpJAMHATaM TOYEK M IUIOCKOCTEH, HAX0XKICHUE KOOPANHAT TOYEK.
Haxoxaenue  ypaBHEHHMH  OKPYXHOCTH, c(hepbl, IUIOCKOCTH.
Brruucnenue paccTOsTHUN MEX1y TOUKaAMU.

N3yyenne CBOWCTB BEKTOPHBIX BEJIWYMH, MPABWI PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, IPABWI HAXOXKICHUSA
KOOpAMHAT BEKTOpa B MPOCTPAHCTBE, MpaBWI JACUCTBUH C
BEKTOpPaMH, 3aJaHHBIMU KOOPJAUHATaAMU.

[Ipumenenue TeopuHn MpH PEIIEHUH 3a/1a4 Ha IEHCTBUS C BEKTOPaMHU.
N3y4yenne CKaJspHOrO IPOU3BEACHHUS BEKTOPOB, BEKTOPHOIO
YpaBHEHMs MpsAMOM M IUIOCKOCTH. [IpuMeHeHwe Tteopuu mpu
pelIeHnH 3a7a4 Ha JEHCTBUS C BEKTOPAMM, KOOPAMHATHBIA METON,
NIPUMEHEHUE BEKTOPOB ISl BBIYMCICHUS BEJIWYUH YIJIOB U
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paccTosIHUM.

O3HakoMJIeHHE C J0Ka3aTelbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMMHOM PACIOJIOAKEHHUH MPSIMBIX U TUIOCKOCTEN C UCIOJIb30BAHUEM
BEKTOPOB

5. OHEHOYHBIE CPEACTBA JJid HPOBEJAEHUSA TEKYIIEI'O KOHTPOJIA
YCIHEBAEMOCTH ¥ TIPOMEXKYTOYHOM ATTECTAIIMA
5.1. Kputepun oueHkH pe3yJbTaTOB 00yYeHUs!

5.1.1. Kpurepuu ouenku auddepeHunpoBaHHOIO 3a4eTa

Onenka sk3aMeHaTopa,
YPOBEHb

Kpurepun

«3a4yTeHo (OTINYHO)Y,
BBICOKU YPOBEHD

o0yyaronuiicst rIyoOKO M MPOYHO YCBOUJI BECH NTPOrPAMMHBIN
MaTepual, HCUYEpIbIBAIONIE, IOCIEA0BATEIbHO, I'PAMOTHO H
JIOTUYECKU CTPOWHO €ro M3Jjaraer, He 3aTPYJHSETCS C OTBETOM
IpU BHUJOU3MEHEHMM 3a/laHusi, CBOOOJHO CIIpaBiisieTcsl C
3aJjauaMd = M [PAaKTUYECKUMHU  3aJaHUSMH, IPaBUIBHO
00OCHOBBIBACT TPHUHSATHIC PEIICHHUS, YMEET CaMOCTOSTEIHHO
000011aTh U U3JIaraTh MaTepual, He T0MycKasi OIIHOOK.

«3a4TeHo (Xopo1IIo)»,
MOBBINICHHBIN YPOBEHB

oOyyaromuiicss TBEpIO 3HAaeT MPOrpaMMHBIA  MaTepHal,
IpaMOTHO M IO CYLIECTBY H3JIaraeT €ro, He JOIYCKaeT
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, MOXKET
MPaBUJIBHO MPUMEHSTh TEOPETUYECKHE MOJOKEHUS U BIaJeeT
HEOOXOTUMBIMH YMEHHMSIMH M HaBBIKAMU HpPU BBINOJIHEHUH
MIPAKTUYECKUX 3aJaHUH.

«3a4TeHo
(YAOBIETBOPUTENIBLHO)Y,
IIOPOTOBBIN YPOBEHb

00y4JaroNMiics yCBOMJI TOJBKO OCHOBHOW MarepHuai, HO He
3HaeT  OTHENbHBIX  JeTajed, JIONyCKAaeT  HETOYHOCTH,
HEIOCTAaTOYHO  MNpaBWIbHbIE  (OPMYJIHMPOBKH,  HapyllaeT
IIOCJIEI0BATEIbHOCTh B M3JIOXKEHUU MPOrPAMMHOI0 MaTepHaa
U UCHBITBIBACT 3aTPYJHEHUS B BBIINOJHEHUU IIPAKTUYECKHUX
3aJaHuH.

«He 3aureHo
(HEy1OBJIETBOPUTEIILHO)»

00y4aronMiicsi He 3HAET 3HAYUTEIbHOW YacTH IPOrpaMMHOIO
MaTepuaia, J0IMyCKaeT CyIEeCTBEHHbIE OIIMOKHU, ¢ OONbIINMU
3aTPyIHEHUSMU BBINOJHAET IPAKTUYECKUE 3a1aHNs], 3a0a4H.

5.1.2. KpuTepuu OlleHKH IK3aMeHa

OrneHka sK3aMeHaTopa, Kpurepun
YpOBEHb

«OTJIMYHOY», BBICOKUI OOyuaromuiics  MOKa3al  IPOYHbIE  3HAHHUA  OCHOBHBIX
YpOBEHB MOJIOKEHUH y4eOHON NUCHMIUIMHBI, YMEHHUE CaMOCTOSTEIbHO

pelmaTh KOHKPETHbIE NPAaKTUYECKUE 3a7aud IOBBIIICHHOM
CJIO)KHOCTH, CBOOOJHO MCIOJIb30BaTh CIIPABOYHYIO JIUTEPATYpYy,
JieN1aTh 00OCHOBAHHBIE BHIBOJIBI

«XOPOIIO», MOBBIIIEHHBIN
YPOBEHb

OOyuaromuiics  MOKa3ajl  IPOYHbIE 3HAHUA  OCHOBHBIX
NOJOKEHUH y4yeOHOW NIMCIUIUIMHBI, YMEHHE CaMOCTOSTEIbHO
pelaTh KOHKPETHbIE MPAaKTUUECKUE 3aJ1auu, MPelyCMOTPEHHbIE
paboueli mporpamMMmoii, OpUEHTHPOBATHCS B PEKOMEHIOBAHHOM
COPaBOYHOM  JUTEpaType, YyMEeT IMpPaBUIbHO  OLICHUTh
NOJIYYEHHBIE PE3YJIBTATHI.

«YAOBJICTBOPUTCIIBHO»,

OOyuaromuiics TMOKa3aJl 3HAHME OCHOBHBIX  TOJIOKCHHM
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MIOPOT'OBBIIl YPOBEHD

yu4eOHOW JAMCUUIUIMHBI, YMEHHE TMOJY4YHTh C TOMOIIBIO
IpernojaBaTess PaBUIbHOE pelieHue KOHKPETHOI
MPAKTUYECKON 3aJaud W3 4YHCIa MPEAyCMOTPEHHBIX paboueii
IIPOrpaMMOM, 3HAKOMCTBO C PEKOMEHI0BAHHON CIIPaBOYHOMN

«CHCYOOBJICTBOPUTECIILHO»

[Ipu otBere oOyudaromierocs BbIIBWINCH CYIIECTBEHHBIE
npoOensl B 3HAHMSAX OCHOBHBIX TIOJIOKEHUH  ydueOHOU
JTUCHUILTNHBI, HEYMEHHE C MOMOIIBIO MpernoaaBaTesis MOIyYUTh
MPaBWIBHOE PELIEHWE KOHKPETHOM NPAKTHUYECKOM 3aJaud U3
qrpcIa TPEeIyCMOTPEHHBIX paboueil mporpamMmoil  ydeOHOU
JUCLUTIIIMHBI

5.1.3. KpuTepuu o1ieHKH KOHTPOJIbHbIX padoT

Onenka, Kpurepun
YpoBeHb
«OTIIMIHOY, BEICOKUH PaboTa, BEIITOJIHEHHAS ITOJHOCTHIO 0€3 OIMMOOK U HEAOUCTOB
YPOBEHb
«XOPOIIIO», TIOBBIIIECHHBIN PaGoTa, BeIMOMHEHHAST TTOJIHOCTHIO, HO TIPH HAJMYUHU B HEH HE
YpOBEHb Oonee onHOM Herpy0oil omMOKM U OAHOTO HEloueTa, He Oonee

JIBYX HEJ0YETOB

«yZOBJIETBOPUTEIBHOY,
IIOPOTOBBIN YPOBEHb

OOyuaromuiics NpaBUIbHO BBIIOJHUI HE MeHee 2/3 Bcei
pa0oTHI WM AOMYCTUI HE GoJiee 0HOM Tpy0Ooil OIMOKHN U IBYX
HEJI0YETOB, HE OoJiee OHOM rpy0oii M OTHOM HErpyOoi OMUOKH

«HEYJIOBJIETBOPUTEIBHO»

OO0yuaromuiics TpaBUJIBHO BBIOJIHEHO MeHee 2/3 Bceil paboTsl

5.1.4. Kputepnu o1leHKH YCTHOT0 Onpoca

OneHka, ypoBeHb

Kpurepun

«OTINYHOY, BEICOKHI
YpOBEHb

BricTaBisiercs, ecnu oOydaromuiicss MOCIeqoBaTeNbHO, YETKO,
CBSI3HO, OOOCHOBAaHHO M 0€30IMO0YHO U3Jaraer Yy4eOHBIH
MaTepuai; JaeT OTBET B JIOTMYECKOW MOCJIEA0BATENbHOCTH C
UCTONb30BAaHUEM  TPUHATOW  TEPMUHOJIOTMM;,  IOKa3bIBAET
IIOHMMAaHHE CYLIHOCTH PAacCMaTpPUBAEMbIX NOHSATHUH, SIBJICHUM U
3aKOHOMEpPHOCTEW, TEOpUW, B3aUMOCBS3€HW; YMEET BBIIEIATH
IJIABHOE, CAMOCTOSITENIbHO IMOATBEPXAATh OTBET KOHKPETHBIMU
npuMepamu, (akTamMu; CaMOCTOSITENIbHO — aHANM3UpYeT W
000011aeT TeopeTHUeCcKuii MaTepuai; CBOOOIHO yCTaHaBIMBAET
MEXIIpeIMEeTHbIE (Ha OCHOBE paHee MPUOOpPETEHHBIX 3HAHUHN) U
BHYTPUIIPEIMETHbIE  CBSI3U; YBEPEHHO U  0e30ummO0YHO
IIPUMEHSIET MOJIyYEHHbIE 3HAHUS B PELICHUM HOBBIX, paHee He
BCTpEUaBIIMXCS 3a]a4; PAlMOHAJIbHO HCIOJb3YET CIIPAaBOYHbIE
MaTepHalbl, y4eOHUK, JIONOJIHUTEIIbHYIO JUTEPATYPY,
MPUMEHSIET YMOPSIOYCHHYIO CHCTEMY YCIOBHBIX O0O3HA4YeHUM
MIPU BEIEHUU 3aluceil, COMPOBOXKAAIOUIMX OTBET; JOIYCKAEeT B
OTBETE HEOYEThl, KOTOPhIE JETKO HCHPABISAET M0 TPEeOOBAHUIO
IIPENOJaBaTEIs.

«XOopou10», MOBBIIIEHHBII
YpOBEHb

BricTaBnisiercs, ecnu o0ydaroIIUiCs MOKa3bIBa€T 3HAHHME BCErO
U3y4YEHHOTo ydyeOHOro MaTepuana; JaeT B  OCHOBHOM
NpaBWIBHBIA ~ OTBeT; Yy4eOHbI  MaTepuand  M3Jaraer B
00OCHOBAaHHOW JIOTMYECKOW TMOCIEAOBATEIbHOCTH, MPH ITOM
JONyCKaeT OAHy HerpyOyro ommOKy wuiam He Oonee ABYX
HEJIOYETOB B  HCIOJIb30BAaHMM  TEPMHHOJIOTUH  y4eOHOro
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npeaMeTa, KOTOpble MOXKET HCIPaBUTh  CaMOCTOSITENBHO;
aHaNM3HUpyeT U 0000IIaeT TeOPeTUUECKU MaTepuai; co0IoaaeT
OCHOBHBI€ MpaBWIa KyJIbTypbl YCTHOW pPEYH; IPUMEHSET
YHOPSIOYCHHYIO CUCTEMY YCIOBHBIX 0003HAYEHUN NIPU BEIICHUH
3amuced, CONpPOBOKAAIOIINX OTBET.

BeicTaBnsiercs, ecimm 00ydaromuiics: JEMOHCTPUPYET YCBOCHHE
OCHOBHOI'O COJIep)KaHusl y4eOHOro MaTepuasa, UMeeT MpooOesl,
HE TMPensATCTBYIOLIME JalbHEHIIEeMY YCBOGHHUIO y4eOHOro
MaTepHaia; NpPUMEHSET NOJy4YeHHble 3HAaHUS TP OTBETE Ha
BONPOC, aHAIM3€ MPEAJIOXKEHHBIX CHTyalMd 1o oOpasiy;
JONYCKaeT OMIMOKU B HMCIIOJIb30BAaHUM TEPMHHOJIOTHH Y4eOHOTO
«YIOBIICTBOPUTEIBHO», | MPEIMETa; II0Ka3bIBaCT HEIOCTaTOUYHYI CHOPMHPOBAHHOCTD

0a30BbIl yPOBEHB OTHCNBbHBIX 3HAHMM ¥ yMEHW;, BBIBOABI M  0000MICHHUS
apryMeHTUpYyeT €1abo, JOMyCKaeT B HUX OMIMOKH; 3aTPYIHSIETCS
Ipu aHaiau3e U o0OoOLIeHMM Yy4eOHOro MaTepuana; Jaer
HETOJIHBIE  OTBETHI HA  BONPOCHI  IPENOAABATENSA  WJH
BOCIIPOM3BOJIUT COJEP)KaHHE paHee MPOYUTAHHOIO Y4eOHOro
TEKCTa, €l1ab0 CBS3aHHOTO C 3aJaHHBIM BOIPOCOM; HMCIIOJIB3YeT
HEYMOPSIOUEHHYI0 CHUCTEMY YCJIOBHBIX O0OO3HAueHMH Ipu
BEJICHUU 3aMUCEeH, COMPOBOXKAAIOMINX OTBET.

BricraBisercs, ecnu 00yd4aroIUiics: HE pPAacKpbLl OCHOBHOE
collep)kaHue Y4eOHOro MaTepHuaja B Ipeneiax IMOCTaBICHHBIX
BOIIPOCOB; HE YMEET MPUMEHSITh HMEIOIINECs 3HAHUS K PEIICHUIO
KOHKPETHBIX BOIIPOCOB M 33714 110 00pasiy; JO0IMyCKaeT B OTBETE
0osiee ABYyX TIpyObIX OIIMOOK, KOTOpPHIE HE MOXKET HCIPaBUTh
Jla)ke TIPY TOMOIIIH 00YYArOIIMXCs ¥ MPEMO1aBaTeNsl.

«HeynoBIeTBOPUTETBLHOY,
HU3KHAKN YPOBEHD

5.2. OneHo4YHbIe CpeACTBA VISl IPOBEACHUS TEKYIIEr0 KOHTPOJISA YCIIeBAeMOCTH
5.2.1. Bonpocsl 111 KOHTPOJILHBIX padoT

1. PesynpTaTom okpyrienus uyncia 1,1763 ¢ TOUHOCTBIO 10 COTBIX SIBJIIETCS YUCIIO:
1) 1,18,
2) 1,17,
3)0,18,
4) 1,20,
5) 1,176

2. BeinosiHuTe 1€ CTBUS:

oliB g 1.2
8 8 15 15

3. Bemounute jefictus: 1,2 +(1,05-0,4-1,5).

4. B :
BITIOJTHUTE JIeJICHUE 11 Z 3 ﬂ .
5 5
5. HaitauTe 3HaueHne BbIpAKEHUS:
a) {3\."@)‘ (3\."@}‘ ,
15 15
6)#!’35.24 .5:,',"35.24 .53,
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B) Jzn .52 . 34, ,H,I'zl! .52 . 34,
6. Yopocture: 1 5 1 1,

3,36, 6

a’*e’a®s
7. Yopoctute: 3 5 5 1
a4624 : a126 8

a4624 : (1126’ 8

8.Ympocture: 3 5 (5 _1]

9. Beruucaure:
a)(5+i)-2+3i),
0) 4i .
1+i
10. Haiimute obnacth onpeaeneHus GyHKIUKA U 00JIacTh 3HAYEHUH QYHKIIMU y=+16-x"

11. TTpoBepbTe QYHKIHIO HA YETHOCTD ¥ = X'+ X.
12. Haiinmute HymM (QyHKIHA y=xJx—-1-
13. Io rpaduky HekoTopoii pyHkiuu y= f (X) HaliAKTEe MPOMEXKYTKH BO3pACTaHUS

14, Tlo rpaduky ¢pyHKIIMU y= f(x), U300pa’)KEHHOMY Ha pPUCYHKE OIpeeNTe, IBISETCS I
(byHKIMS YeTHON MM HedeTHOH. OTBeT MOosSCHUTE.

a)

yll

0)

-

—
N—
=
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15. o rpaduky dyHKIMM y= f(x), N300pa’keHHOMY Ha PUCYHKE OIpEIeInTe:
a) MPOMEXKYTKH BO3paCTaHUs U yOBIBAHUS JaHHOW QyHKINU;

0) ec HaMMEHBIIIEe 3HAUCHUE;

B) HYJIM (PYHKIIHH.

16. HalimuTe MHOKECTBO 3HAYCHUM (DYHKITHU:

a) y:2’r_2;

6) 1 X2
e

B) 1 x+l
-1

17. Haiinure obnacts onpeneneHust QyHKINUU:
a) y= log, (Zx - 6)

0) y =log, (1 —4x)
3

18. Pemnte ypaBHenue: logy(2x-1) = 3.

19. Peumre ypaBHeHuUE: o7t _ 1.
81
20. Beraucaure:  Lygq.4.
32
21. Pemite HEpaBEHCTBO: g2v 1

22. Beraucnure: 16%509410

23. Pemure HepaBenctBO: logy(7 — X) < 3.

24. Pemmte ypaBuenue: 75 — 14 - 7 =5,

25. Pemure HepaBenctBo: log; (X—1) < log; 2 + log; 3.

26. Haitaure mpon3BoaHyto GYHKINK: y = X + e,

27. Haiigute 3HaYeHHE POU3BOIHON QYHKIIMHU: ¥ = ¢* B TOuKe Xo = 0.
28. Haiiaure mponsBoAHy 0 QyHKIUK: y = e2x1

29. Pemmre ypaBHEeHHe: COS5X —C0S9X = 3sin 7x,
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30. Pemite ypaBHEHUE: sin2x = \/E .Sinx.

31. Pemmre ypaBHenue: SiN5X - COS3X = Sin 6X - COS2X.

32. Pemmre ypaBHEHUE: 2 . . 3.
msx—Banxcwx=mnE—

33. Peumre ypasHeHHe: 5oin2 v 4cosx - sinx + 3082 X = 2°

34. Pemmre ypaBHEeHHE: J3c0s? x —sinx-cosx = 0
35. JlokaxkuTe TOXAECTRO: 1—sin 2 (1_ tgan y

1+sin2a (l+tga
36. JlokaxuTe TOXKAECTBO: T 1+sin2¢ .
tg(=+a)=—"—
4 Cos2a

37. JJokaxxuTe TOXKIECTBO: . 1. .
1-sin* o —cos* o = Esm2 2a

38. Tlom xakum yrmom k ocu OX HakiIOoHeHa KacareibHas, NPOBEICHHAs K KPHUBOM
. ?
y:X3—X2—7X+6BTOquM0(2, _4).
39. Haiitu TOYKH SKCTpeMyMa (pyHKIIHH: Inx +2 -
y =
X
40. lokasatk, 9T0 GyHKIHS 1 BO3PACTAET HA BCEM YMCIIOBOU NPSIMOM.

y =X+

1+x2
41. lano: f(x) = 2 Lo Haiiti cymmy xopueit ypasuenus f (X) = f'(x).

=X

42. Uccnenyiite QpyHKIINIO Ha MOHOTOHHOCTb U 3KcTpeMyMbl. Halinnure

y=x3—gx2+3

HanGosbiuee 3HaueHre GyHKuuK Ha otpeske [—1; 1.

43. BeruuciauTe UHTErpa:

a) 2
I[sz —4X + %}dx
X

1

0
: j(\/; —3/x)dx
B)

sin 3xdx

O e 0 | 3

44. BeIMUCIIUTE [I0IANb QUIYpPbl, OTPAHUYCHHON IMHUAMH: = 6+ x — x°, y=6—2x -

45. ToctpouTts ceuenre BKL. Touku K u L — cepenunst pedep. Jlokaxkure, 4T0 TOCTPOSHHOE
CEUYEHU € — NapajulesIorpaMM.
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Dl
Vi

46. Haitnure miomans rpann ADC. Pe6pa AB, BD, BC — paBHbBI U Bce IUIOCKHE YIJIBI MPU
BepuHe D — npsimbie.

v

B

47. B ocnoBanuu nupamuasl SABCD mapamienorpamm. [IpoBectu ceuenue yepes peopo AD u
touky K pedpa SC. O0BsicHUTh, Kakasi (UTypa MOIYIHIaCh B CEUCHUH.

48. IToctpouTts ceuenne miockoctbio PTN, rae Touku P u T — cepenunst pedep AS u BS.
OOBsCHNTSH, Kakasi pUrypa MoJyIHJIach B CEUCHUH.

c

B

49. TloctpouTh ceueHne NaockocTbio NMP.
n
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50. [Toctpouts ceuenue ACP, rae P — cepennna pedpa. O0bsiCHUTD, Kakasi (GUrypa Mnosrydniiach
B CCUCHUMU.

Dl

5.2.2. YcTHblii onpoc

1. Yto takoe 0ObIKHOBEHHAs ApoOb? 3anuch 0OBIKHOBEHHOU Jpo0u. OCHOBHOE CBOMCTBO APOOH.
IIpuBectu nmpumepsl.

2. CrnoxeHue u jeineHue OOBIKHOBEHHBIX JpoOell ¢ pa3HbIMU 3HaMeHarelassMu. [IpuBecTtu
IIPUMEPBI.

3. YMHOXEHHE M BbIUUTAHHE OOBIKHOBEHHBIX JIpoOel ¢ pa3sHbIMU 3HaMeHaTelsiMU. [IpuBecTtn
IIPUMEPBI.

4. Yro Ttakoe necaruuHas 1poos? 3anuce necaTuyHoi apodu. [lpusectu nmpumepsl.

5. CnoxeHue u AelieHue 1ecITUUHbIX qpooeil. [IpuBectu npumepsl.

6. YMHOXEHHE U BbIUMTAHUE IECATUUHBIX ApoOeii. [IpuBectu nmpumepsl.

7. Yro Takoe anredpanyeckas apods. [IpuBecTy mpuMepsl.

8. OcHOBHOE CBOICTBO anredpanyueckoil 1podu. [IpuBecTy mpumepsl.

9. Cnoxenue u nenenue anredpandeckux apooeii. [IpuBectu mpumepsl.

10. Beruntanue u yMHOKeHUE anredpandeckux apooeit. [IpuBectu mpumepsl.

I1. Yro Takoe creneHp ¢ HaTypaJbHbIM ITOKa3aTeiaeMm? CTENeHb IOJ0KHUTEIBbHOIO YHUCIa C
mo0bIM ToKazareneM. CTeleHb OTPULATENBHOTO YKCla C YETHBIM MokaszaTteneM. CTemneHb
OTPULIATEIBHOIO YHUCJIA C HEYETHBIM MoKa3aTeneM. [IpuBectu npumMepsl.

12. CBoiicTBa cTENeHHU ¢ LeIbIM NoKa3aTeseM. [IpuBectu nmpumMepsl.

13. Yro rtakoe ypaBHeHue? Kopuu ypaBHeHus? YUto 3Hauumt pemmth ypaBHeHue? Ilpusectu
MIPUMEPBHI.

14. Anroputm perieHust ypaBHeHuil. [IpuBectu nmpumepsl.

15. Anroput™ peuenust ApodHoOro ypasHeHus. [IpuBectu npumepsl.

16. KBagpaTHblii KOpeHb. ApuMeTHUecKuil KBaIpaTHbIN KopeHb. [IpuBecTr npuMepsl.

17. CBoiicTBa apu(pMETHUECKOT0 KBaIpaTHOro KOopHs. IIpuBectu npuMepsl.

18. Yparenue x> = a u ero KopHu. IIpUBeCTH mpuMepbL.

19. CBoiicTBa KkBagpaTHbIX KopHel. [IpuBecT mpumep.

20. Kyounueckuit kopeHs. [IpuBecTi mpuMepsl.

21. laliTe onpeneneHrue YMCIOBON (QyHKIIHH.

22.Yro Takoe apryMeHT QpyHKUUU?

23. Yro Ha3biBaeTcs 00J1aCThiO onpeaeaeHus GyHkuuu?

24.Yro Takoe 001acTh 3HaUYCHUS QPyHKIIHH?

25. Yro Ha3biBaeTcs rpagukomM GyHKIHH?

26. Kakue mpeodpazoBanus rpadukoB ¢yHKIuil Bl 3HaeTe? [lepeuncnuTe.

27. Jlaiite onpeneneHue 4ETHON (yHKITHH.

28. Kakas ¢yHKIus Ha3pIBaeTCs HEUETHOM?

29. HazoBuTte oco6eHHOCTh rpaduka 4ETHON PYHKIIUH.

30. KakoBa oco0eHHOCTb Ipaduka HeUETHON HYHKITHH?

31. Kakas ¢pyHKUMs Ha3bIBa€TCSI IEPUOANYECKOM ?
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32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

Kakas ¢yHkuus Ha3bIBaeTCs Bo3pacrarolieil Ha MHOXecTBe P?
Kakas @ynkuus HazpiBaeTcst yobiBarolieid Ha MHOXXecTBe P?
Kakas Touka Ha3bIBaeTcs TOUKOM MUHUMYMa QYHKIUU?
Kakas Touka Ha3bIBaeTCsi TOUKOM MakcuMyMa (QyHKIUH?
Kak Ha3pIBatOTCSA TOUKM max ¥ min?
Cdhopmynupyiite onpeneneHue oraprudma, OCHOBHbIE CBOWCTBA JIOTapu (MOB.
Yro Takoe paguaHHas Mepa yria?
ChopmynupyiiTe OCHOBHBIE TPUT OHOMETPUIECKHUE TOXKIECTBA.
Pemenune npocrelimmx TpUroOHOMETPUYECKUN ypPaBHEHUIA.
Jaiite ompeneneHue mnpou3BOAHOW (GYHKIUH, CHOPMYIMPYHTE OCHOBHBIE ITpaBHJIA

muddepeHInpoBaHUSL.

42.
43.
44.
45.

VYpaBHEHHE KacaTeIbHOH K rpaduKy GyHKINH.
CdopmynupoBath CBOWCTBA Mapajuleenunena

Jlatb onpenenenue terpasapa. Ha3are ero aneMeHTHI

Jlatb onpenenenue napamienenunena. Ha3pate ero aeMeHTHI

5.3. OueHouHble cpeAcTBA /i1 IPOBe/IeHUSI IPOMEKYTOYHOM aTTecTalu

5.3.1. Bonpocsl qist gud¢epeHIMPOBAHHOIO 3a4eTa

1. Llenble U paniioHaJIbHBIC YHCTA.

2. JlelicTBUTEIbHEBIC YK CIIA.

3. [IpubnmxeHHbIE BRIYMCICHUS.

4. KoMIUJIEKCHBIE YMCIIa.

5. Apudmerndeckre onepamnuy Hali KOMIUIEKCHBIMUA YU CIaMH.

6. O6nacTtp omnpeneneHuss ¥ MHOXKECTBO 3HaUeHUH; rpaduK (QYHKIMH, MOCTpOEHUE TpaduKOB
(bYHKIHIA, 3aJaHHBIX PA3TUYHBIME CIIOCO0AMHU.

7. MOHOTOHHOCTb, Y€THOCTbh, HEUETHOCTH (DYHKIIUH.

8. Obnactp onpeneneHus U 001acTh 3HaYEHUI 00paTHON QYHKITUH.

9. I'paduk oOpaTHOI QyHKIINH.

10.
11.
12.
13.
14.

15

21

Kopens n-oii crenenu.

KopHu HaTypanbHON CTEIIEHU U3 YMCIIA U UX CBOMCTBA.

IIpeoOpazoBanue UppaliOHAIbHBIX BHIPAKEHUI.

Crenenu ¢ palMOHaJIbHBIMU I10Ka3aTeNIsIMU, UX CBOWCTBA.
ITpeoGpa3oBaHue CTENEHHBIX BBIPAXKEHUH, HCIOJIb3YsI CBOMCTBA CTENEHE.

. CreneHu ¢ neliCTBUTEIbHBIMY IIOKA3ATEISIMU, UX CBOMCTBA..
16.
17.
18.
19.
20.

Jlorapugm. OcHoBHOE JIorapu(pMUUEcKoe TOXKIECTBO.

JlecsiTudHBIE U HATYpaJIbHBIE JOrapu (PMBbI.

[IpaBuna neiicTBuii ¢ morapupmamu.

Omnpenenenue noka3aTesbHOW (PYHKINH, €€ CBOMCTBA U rpaduK.
Omnpenenenus norapupmuueckoil pyHKIMH, ee cBOCTBA U rpaduk.

. Permenune npocreimmx moka3aTeabHBIX U JIOTapU(PMHUUECKUX YPaBHCHUM U HEPABEHCTB.
22.
23.
24.
25.
26.
27.
28.
29.
30.

Panguannas mepa yrna.

CuHYyC, KOCUHYC, TAHI'€HC 1 KOTAHT'€HC YUCJIA.

OCHOBHBIE TPUT'OHOMETPUYECKUE TOKIECTBA.

®opMyJIbl IPUBEACHHUS.

@OopMyJIBI CIIOKEHUS.

CuHyc, KOCUHYC ¥ TAHT€HC CyMMBI U Pa3HOCTH JIBYX YIJIOB.

CuHyc 1 KOCUHYC IBOMHOTO yIja.

@opMyJIbl IOJIOBUHHOI'O YIJIA.

[IpeobpazoBaHre CyMMBbl TPUTOHOMETPUYECKUX (DYHKIUN B IPOU3BEICHHUE U MTPOU3BEIECHUS

B CyMMY.
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31. ApkcuHyc, apKKOCUHYC, apKTaHT'€HC YHCIIa.

32. IIpocreiimme TPUTOHOMETPUYECKUAE YPABHEHUS.

33. IIpocreiimme TpPUTOHOMETPUYECKHE HEPABEHCTBA.

34. Tpuronomerpuueckue QyHKIMH, X CBOMCTBA U IpaduKH.

35. OOpatHble TPUTOHOMETpUYeCKHE (DYHKIIUH, KX CBOMCTBA U T'padUKH.

5.3.2. 3apanus nias nuddepeHIMPOBAHHOIO 3a4€Ta
3aganue Ne 1. PasBuTHE NOHATHSA O YHCTIE

1. Bemmonuure nericteust: 1 4
2. Brmonnure geticteust: 3 3.
7

3. BeIoJiHUTE IENCTBUS

4. BEIIIOJIHUTE OEUCTBHUA 8’4

2,8-12
5. JlaHO: 2, =3+i, z, =-1+3i, TOrAa MOAYJIb IPOU3BEACHUS |z, - Z, | PABEH ...

6. Kommekcnoe umcino 1+ 2i B TpuroHoMeTpudeckoii Gopme r(005¢>+isin ¢) UMEET MOJYIIb,
PaBHBIH ...

1)5

2) \/§

3)1

4) \/g

3aganue Ne 2. @ yHk1 MU, X CBOMCTBA M rpaQ MK

1. Ha ogHOM U3 clenyroumx pucyHKOB U300pakeH rpaduk He4eTHON QYHKIIUU. YKaXUTE 3TOT
PHCYHOK.

1) 2)
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3)

2. YKaXuTe MHOKECTBO 3HAYECHUH
¢byHkuMH, TpaduK KOTOpoil n300pakeH
Ha pUCYHKE.

1)[-3;7)
2)[-3; —2] v [2; 5]
3) [—4; 3]

4)[-4 -1)u(-1; 3]

25 .
3_4

3. Haiinure o61acth onpenesieHus GyHKIUU

f(x)=

£

1) [0; 3) U (3; +x)

2) [0; +)

3) [0; 81) w (81; +0)
4) (—oo; 81) W (81; +0)

4. Vkaxute rpaduk QyHKIHH, Bo3pacraromiei Ha otpeske [ 3; 2].

1) A - 2) iy

——
=Y
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Y

e

5. Ykaxure rpaQuK HEUETHOH yHKIUH.
) A

\

,,,,,,,

b

3aganue Ne 3. KopHu, cTenenu u jiorapugpmsi
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1. Yopocrure BblpaxeHHeE: 1 1.
Om? -m ?

m™

1) 9m’

2) Om

3)9

4) 9
6

m

2. Berancnute: 4/4¢. 27 -
1) 36;

2) 18;

3) 6;

4) 12.

3. IlpencraBpTe B BUJIE CTENEHU BBIPAXKEHUE:

2
53

|

-5

4. Beryncnure: 3

252 - 0,25
1) 37,25;
2) 14,75;
3) 124,75;
4) 26,25.

5. YropocTute BbIpaKEHUE: .
V252 -ysp*

1) 552
2) 25h
3
)35b2

4) 5b

6. Haiinure 3HaueHue BbIpakeHus log 5 b, ecrm logs -9

1) 27;
2) 6;
3) 3;
4) 12.
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7. Beraucimre: log, 0,04 +2log, 5.
1) 0;

2) 3;

3)-1;

4) log,5.

8. Haiinure 3nauenne log,(9b), ecnulog, b=>5.

1) -8;

2) 10;

37,

4) 25.

9. VKaxXuTe IpOMEKYTOK, KOTOPOMY TIPUHAIJIEKUT KOPEHb YPaBHEHHSI ( 1 jﬂ,ﬁxl :
=4

8
nl 3 1)
2)[ 1;1)
3) [1; 3);
4) [3; 5).

10. Ykaxxute mpoMeKyTOK, KOTOPOMY IPHHAIIICKUT KOPEHb ypaBHEHUS

log, (x +1)=log,(3x)
1) (— 00; — 1)

2) (-1;0)

3) [-1;0]

4) (0; + o)

11. Cpenu 3a1aHHBIX (QYHKIMI yOBIBAIOIUMU SIBIISIFOTCS:

1) N
.

2) 1)
o

3)

y3=5"




13. Ykaxxute MHOXXECTBO 3HaUECHUN (hYHKIIUU:
pynxu y= 2% +5.

1) (8: + o0);
2) (0; + o);
3) (- oo + oo);
4) (7: + o0),
14. Jlorapumuueckoii He siBisieTcss GyHKIMS, 3aJaHHas GOPMYIIOif:
1) y=log, x
2

2) ,—

) y= log\E \/;
3) y = 2_J
) y =log, ||
5) y= log 5 x

0) y =logys(~x)
)y =logys(—x
15. Jlnga xakod W3 yKa3aHHBIX (YHKIMH 00JIACTBIO OIpEACICHUs SBJSETCS ITPOMEXYTOK

(2'+oo)

4) y =log, x—2)
5) y= lg(Z x)
16. YKaxuTe pUCYHOK, Ha KOTOPOM M300paeH rpaduK QyHKIHH
a) y=log, x;
r
0) y=log, x

1)
2) @4_ _
S | '

i

v
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3)

4)
|
5)
17. @xmw‘LngﬁaﬂaﬂupaﬂhﬂgM;

e —

VKaKL..« rv:acTB OTIPCACICHISL:
1) (—o0;+ )

2) (0;+0)
3) (0:1]

4) (1;+0)
5) [];+oo)

18. YkaxxuTe Bce 3HAUYCHUS apTyMEHTa, TPH KOTOPBIX (PYHKITUS y=Ig ( X+ 2) +lg ( 3— x)

OIIpeJIErena:
1) (-2:3)

19. HaliguTe MHOXECTBO 3HaYCHUH (YHKIIUH y=0,5+ log” X
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20. I'padpux GpyHKIIH v =log, x Moxer ObITh mOTyYeH U3 rpaduka GyHKuMH y = [og, x
3
1) CHMMETPUYHBIM OTOOpaKeHHEM OTHOCHTENILHO ocu Oy ;

2) CHUMMETpPUYHBIM O0TOOpa’keHHEM OTHOCHUTEIBbHO ocu Ox ;
3) ckatueM OTHOCUTENIbHO ocu Ox |

4) pacTsKeHUEM OTHOCUTENbHO ocu Ox |

5) ocTaHeTcs TeM Xke.

21. Ha ogHOM U3 PUCYHKOB M300pakeH rpaduk GpyHKIuu y = ]0g3 X.

YKaXuTe 3TOT PUCYHOK.

D vh

ye

3) | yA
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4 vh |

4

3aganue Ne 4. OCHOBBI TPUTOHOMETPUM

1. Yopoctute BeIpaxkeHue | . T :
sinosin 2o + 003(5 + o)+ cosacos 20

1) 0;

2) 2cos(;

3) cos( + sin(;

4) cos( sin.

2. YrpoctuTe BeIpakKeHH E . .
P P 3cos® x+3sin’ x—6

1) 1;

2) -5;

3) 3;

4) -3.

3. Haiigute tg&, ecmm cos®= 1 u

1) 0,5;

2) 2;

3) -0,5;
4) -2.

4. Pemute ypaBHEHUE [TC j ‘/g .
COoS| —+Xx | = 7

2 (— 1)"_1 % +7n, neZ

2
)i§+27m, ne”z

3 i

) (—1) 1%+7m, neZ
4 "

) (—1) ZJrJrn, neZ
5. Pemmte ypaBHEHUE

. 1.
3x=—
sin3x =2

2 (-1)" -ng%n, neZz
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8. Haiigute kopeHb ypaBHeHHs sin2x — 4cosx = 0, mpuHaaiexamuii otpesky [2(7; 311].

1) 7_7[
3
2) 51
2
3) Ot
4
4) 131t
6

9. Ha pucyHke n3zobpaxkeH _~ DUK QyHKLUU:

1) y|=ctgx;

i VN VISRV

EMBJ[I‘_ EMﬂ E ﬂ‘ EM

5) y|=1g2

10. Ykakure HanOosbIce 3HaYeHne GyHkuun ) =1 —cos3x.
1)1
2) 2;
3) 0;
4) 4.

11.Yérnas nm HeuérHas GyHKUUL £ (x) =1+cosx’

1) uérnas;
2) Heu€THas;
3) Hu1 4y€THAs, HU HEYETHAS.

12. HaiianTe MHOXXECTBO 3HaYeHUH QYHKIMH Y =SiNX+2,
) [-11];

2) [0; 2];

3) [1; 3];

4) [2; 3].

5.3.3. Bonpocsl 1u1s 3K3aMeHa
1. [Ipenen nmocnenoBarenbHoCcTH. [Ipenen GyHKINH.
2. IlonsTHE 0 MPOU3BOIHON (DyHKIINH, €€ TEOMETPHUECKUI U (PU3NUECKUI CMBICIL.
3. I[Ipou3BoaHbBIE CYMMBI, pa3HOCTH, IPOU3BEAEHUS, YACTHOTO.
4. IIpou3BoHbIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIUH.
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5. YpaBHEHUE KacaTeIbHOM.

6. Bo3pacranue u yosiBanue QyHKIUU. DKCTPEMYMBI (DYHKIIHH.

7. Bropas npon3Bo/iHasl, €€ TeOMETPUUYECKUi U (PrU3nUeCcKuil CMBICI.

8. IlpumeHeHue Nporu3BOIHON K UCCIIEA0BAaHUIO (DYHKIUHN U TOCTPOSHHIO rpauKOB.

9. Ilpumepbl HCIONB30BAHMUS MPOU3BOAHOM I HAXOXKIECHUA HAWIyudllero pEeUIeHUs B
IIPUKJIAJHBIX 3a/1a4ax.

10. [1epBooOpa3zHasi, mpaBUIO HAXOKEHUS, OCHOBHOE CBOMCTBO MEPBOOOPA3HOM.

11. HeonpeneneHHspli 1 ONpeleeHHbIA U MHTErpaJl.

12. ®opmyna Hetotona—1JleiiOHuna. Berdaucienue HHTErpaios.

13. IlpumeHeHue ONpEAENIeHHOr0 HHTErpaja sl HAaXOXKACHUS IUIOIAJM KpPHUBOJIMHEHHOM
TpareLuu.

14. PaBHOCUIIBHOCTD ypaBHEHUI.

15. OcHOBHbIE MpUEMBI pEIICHUs YpaBHEHUHN (pa3ioKEHHE HA MHOMKUTEIM, BBEJEHUE HOBBIX
HEU3BECTHBIX, IOJICTAHOBKA, IpapuueCcKUil METON).

16. Cucremsl ypaBHeHUll. PABHOCHIIBHOCTh CUCTEM ypaBHEHUI.

17. PaBHOCUIIBHOCTD HepaBeHCTB. O0IaCTh JOMYCTUMBIX 3HaUEHUI HEPaBEHCTB.

18. OcHOBHBIE IPHEMBI PEILICHHS] HEPABEHCTB.

19. OcHOBHBIE TOHATHSI KOMOMHATOPUKU .

20. 3amaun Ha MOJCYET YKCIIA Pa3MEILIEHHH, IEPECTAHOBOK, COUECTAHU M.

21. CoOblTHE, BEPOSTHOCTb COOBITHS, CIOXKEHHE U YMHOXXeHue BeposTHocreil. [loHsTHe O
HE3aBHCUMOCTH COOBITUH.

22. [TIlpeacraBieHue JaHHBIX (TaOaMIBI, JaUarpamMmbl, rpaduku), BBIOOpPKA, CpeaHee
apudmernueckoe, Meauana, moja psaaa. [lonsaTre o 3agauax MaTeMaTH4ECKOW CTATUCTUKH

23. B3auMHOE pacIionoKeHNEe IPSMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.

24. CnoxeHrne M BBIYMTAHHE BEKTOPOB. YMHOXEHME BEKTOpa Ha 4ucio. KommianapHbie
BEKTODA.

25. KoopauHaTel TOUKH U KOOPAMHATHI BeKTOpa. CKalasipHOE POU3BEIEHUE BEKTOPOB.

26. Bepunsl, pedpa, TpaHu MHOTOTPaHHHUKA.

27. Ilpuzma. I1psimast n HakiioHHas npusmMa. [IpaBuiibHas npusma.

28. [Napannenenunen. Kyo.

29. Ilupamupa. [lpaBunbHas nupaMuja. Y cedeHHas nupamuaa. Terpasap.

30. Ilunuaap 1 KoHyc. Y ceu4eHHBIN KOHYC.

31. OcHoBaHue, BbICOTA, OOKOBasl MOBEPXHOCTh, 00pa3yrollas, pa3BepTKa.

32. OceBble CEUEHUS U CEUEHMS, TapalJIelIbHbIE OCHOBAHMIO.

33. llap u cdepa, X ceueHuUs.

5.3.4. 3aganus i YK3aMeHa
3aganue Ne 1. DiieMeHTHI KOMOMHATOPUKH

1. ImeeTcs Tpu Tpymimbl CTyAEHTOB: B repBoii 11 denoBek, Bo BTopoii 18 uenoBek, B TpeThei 20
yenoBek. KoardecTBo crmoco0oB BRIOOpa TPOMKH CTYJEHTOB, B KOTOPOM IO OAHOMY CTYACHTY U3
KaXJI0M TpyMIibl, paBHO...

1.11-18-20;

2.11+18+20;
3

3.11-18-20;

3
4, 11+18+20.

2. Yucno cnocoOoB MOCTABUTE 5 YEIOBEK B o4ycpcab paBHO...
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3. B cnoBe «WORD» MmeHst0T MecTaMu OyKBbI. Toraa KoJuMuecTBO BCEX BOZMOKHBIX pa3IMUHbIX
«CJIOB» PABHO...

1.8;

2.16;

3.4

4.24.

4. B kopoOKke 6 1iBeTHBIX Kapanaamiei. Yncao cnocoOoB BEIOPATH TPU U3 HUX PaBHO...
5. Yucno criocoboB BEIOpaTh U3 TpynIibl B 20 CTYJIEGHTOB CTAPOCTY M 3aMECTUTENSI paBHO. ..

6. U3 smuka, rae Haxoautes 15 geramneit, mpoHymepoBaHHBIX OT 1 1o 15, TpeOyeTcst BBIHYTH 3
nerany. Toraa KOJIM4eCTBO BCEBO3MOKHBIX KOMOMHAIIMM HOMEPOB BBIHYTHIX J€Tallell paBHO. ..
1. 151;
121
2. 15! ;
31121
3. 31,
4.151.
7. Uucno Tpex3HayHbIX YHMCENl, KOTOPhIE MOYKHO COCTAaBUTh U3 YEThIPEX KapTouek ¢ nudppamu 1,
2,5,7, paBHo...

3aganue Ne 2. Hauayia MmaTeMaTH4ecKoro aHajJnu3a

1. Haiiure npousBonuyto Gpyakiun ) = (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 nzo6paxxensl rpa¢puku QyHKINUN U KacaTeNbHbIC K HUM B TOUKE @. YKaXHUTe
(byHKIUIO, TPOU3BO/IHASL KOTOPOI B TOUKE @ paBHa 1.

1) N

2) i A

y=g(x)

—_—
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3) A

b £ /.
y=h(x)
If @ X

3. Haiinure 3HaueHne Mpou3BOAHON (DYHKIIMH X —18 BTOUKE X =—3.

X
1) 2;
2) 0;
3) -2;
4) -3,

4. Haiigute mpou3BoAHYO (pyHKINN y= PR 3x2 )

1) V' —xe* 1+ 6x
2) yr :ex + x3
3) yr :ex + 5x2

4) y'=e* + 6x

5. ®ynkuus y = f(x) 3agana Ha npomexyTke [—6; 4]. YKaKUTE IPOMEKYTOK, KOTOPOMY
NpUHAJJIeKAT BCE TOUYKU IKCTPEMyMa.

1)[-6;0]
2) [0; 4]

3)[-23]
4) [-3;1]

6. IIpu nBY>KEeHUHU Tena
npsiMoi paccrosiHue S (B
MeTpax) OT HayaJIbHOI
JBUKEHUS U3MEHSeTCs
3akoHy S(t) =
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£ , (t — Bpemst nBMKeHUS B ceKyHaax ). Haiaure ckopocth (M/c) Tena uepes 4
——t"+t-1
3

CCKYH/bI ITIOCJIC Ha4YaJIa IBUXKCHUS.
1) 1,75;

2) 7,5;

3) 3;

4)9.

7. Beuucnute 3HauCHUE MPOU3BOAHON QYHKIMH y = SIN X — 2x B Touke xo = 0.
1) 1;
2) 0;
3) -3;
4) -1.

8. Haiinure 3HaueHHE IPOU3BOAHON (PYHKIINH

1) 2¢;
2) e
3)1+e;
4)2 +e.

y=x-ex B TOYKE x, =1.

9. lnst pynkumu y = 2COS X HalauTe IepBooOpas3Hylo, rpaguk KOTOPOW MPOXOJUT Yepes

TouKy M :
o
2
1) Y =2sinx + 24
2) Y =2sinx +22
3) Y =-2sinx+26
4) Y =2cosx + 22

10.Ykaxwure nepoodpasuyto pyrkuun f(x) =2 —sinx.

1) F(x) = 2x — cosx
2) F(x) = x* + cos x
3) F(x) = 2x + cosx
4) F(x) = 2 + cosx

3aganue Ne 3. YpaBHeHUSI M HEPABEHCTBA

1. Kakoe u3 ypaBHEHHH SBJIsIETCS APOOHO-PAIMOHAILHBIM:

1) y2 X
——4x+1=0
3

2) 2x2—3x_1?
13
3) x=-3 _4;

2x+1 X
4) 2x+8=14(7-x)?
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2

2. Pemmmre ypaBHEHHME 42 y _1 1
6 2
1) 2;
2)-1;
3) 1;
4) 3.
3. Pemmute ypaBHeHHE 1+ 1
X X-4
1) -2;
2) 5;
3) 2;
4) -1.

4. Ha pucynke n3o0paxxeHsl rpaduku
y=/(x) uy=g((x),3ananupix
3; 6]. YkaxkuTe MHOXECTBO BCEX
KOTOPBIX BBINOJHSIETCSA HEPABEHCTBO f

byHKIUH
Ha IPOMEKYTKE [—

3HAYECHUH Xx, O

(x) 2 g (x).

1 [-1;9]
2) [- 3; - 2] = [4; 6]
3) [-3;-1]  [5; 6]
4) [-2; 4]

5. Peumnte HepasenctBo (x — 2)(4x + 3) S0

x+4
Y {—4;—%} U [2; + o)

2)

(—o0; —4) U [—%; 2}
3 [—4;— %} U [2; + )

Mem 2o

6. PemmTe HEpaBEHCTBO ( 1

3Ix-7 .
—) > 0,04
5
1) (—o0;3)

(e
3) (3; +0)

(ot

7. Pemute HEPABEHCTBO §5273% _ 1> ().

1)( 2)
3
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2)

|
&
(SR )

3)

+
8

4 [
; + 00

W W

8. Peumre HepaBeHcTBo log, s(2 —0,5x) = —1.
1) [0; 4)
2)( 0]
34+ )
4) (4; 6]
3ananne Ne 4. I'eomeTpust

1. B KaKkuX MIOCKOCTSIX JIEXAT OCHOBAHUSI IPU3MBI?
a) B MPOTHBOIMOJIOKHBIX;

0) B JIOOBIX;

B) B Mapajlie/IbHbIX.

2. Kakoe HanmenblIee 4uciio pedep MOXKeT UMETh rpu3mMa’?
a) 3;
0) 6;
B) 9.

3. IIponomwxkure npemyioxxenue: OCHOBaHUS yCEUEHHON NUPAMUBL. ..
a) paBHbIE MHOT'OyT OJIbHUKH;

0) moJ00HbIE MHOTOYT OJIbHUKH;

B) JII0ObI€ MHOTOYT'OJIbHUKH.

4. bokoBbie péOpa MPU3MHI. ..

a) OHU TapaJUICIBHBI MEXKIY COOOI;

0) OHU TIEpPIECHIUKYJIIPHBI OCHOBAHUIO;
B) OHU PaBHBI M MMapaJlJICIIbHBI.

5. CKoJbKO JuaroHaseil uMeeT napajienenumnesn?
a)4;

0) 12;

B) 6.

6. Kakoit MHOrOrpaHHUK UMEET 7 TpaHei?

a) CeMHUyYToJibHas TUPaMU/Ia;

0) NATHYTOJIbHAS MTPU3MA;

B) IIECTUYT OJIbHAS MHUpAMUA U STUYTOJIbHAS TIPU3Ma.

7. KakoMy MHOTOTI'paHHUKY MPUHAJICKUT cieayroliee cBorcTBo: "KBaapar nuaronaim paBeH
CyMMe KBaJIpaTOB TPEX €ro uaMepeHui"?

a) mapa’suieNenumeny;

0) mpsAMOMY TapaJuIeIICIUTICY;

B) MIPSIMOYTOJIbBHOMY TapaJsijiesIenuIeny.

8. MHOrorpaHHUK, COCTaBJICHHBIA U3 IIECTUYTOJIbHUKA U IIECTH TPEYTOJIbHUKOB, Ha3bIBaeTCS
a) LIECTUYTOJIbHON MPU3MON;

0) MEeCTHyTrobHON MUPaAMUION;

B) YC€UE€HHOM nUupaMuaon.
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9. Anodema - 3TO BBICOTA ...

a) BBICOTA ITPABUIBHOM MTUPAMUJIbI;

6) BbIcOoTa OOKOBOI I'paHU MPABUILHOW MUPAMU/IbI;
B) OOKOBOI I'paHH JIt00OO0I THPaMUIbI.

10. B ocHOBaHMHM MTPU3MBI PABHOCTOPOHHUI TPEYTOJIbHHK, & OOKOBBIE TPaHH -
napajuiesorpaMmMbl. Takasi mpu3ma sBIsIeTCH. .

a) HaKJIOHHOM;

0) IpaBUILHOI;

B) MIPSIMOIA.

11. Hanst Touku A(4; 5; 1) u B(0; 9; -8). Uemy paBHa nnuHa otpe3ka AB?
a) V113

b) V42

c) 32

d) VBT

e) 2432

12. YkaxxuTe nmapy KOJJIMHEAPHBIX BEKTOPOB:

a) @l1;4;5) u b(0;8;-1)

b) @(2:8;—1) u b(4;16;-2)

c) al0;0;0) u b(8;4;3)

d) @(1;2;2) u b(—1;2;2)

e) a(1;—3:4) ub(4;-3:1)

13. MoryT 11 BeKTOpbI ObITh KOJUTMHEAPHBIMH, HO HE PAaBHBIMU?

a) n1a;

b) Her;

C) HE IOCTaTOYHO JaHHBIX.

14. Bextop M(4;—8;6) oproronanen Bexkropy N . YKakuTe KOOpAUHATHI BEKTOpa 1 :
a) nl—1;-2;-3)

b) fil1;2;3]

c) fil—2;2;4)

d) 7f2;,-2;-4]

e) nl—2;-2;4)

15. Beraucianth KOOPIUHATHI cepequnbl oTpe3ka AB, eciu A(-10; 2; 3) u B(0; 16; -7).
a) (5;-8;2]

b) (—5;9;-2)

c) (—5;8;2)
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d) (5;9;-2]

e) (—10;14;—4]

16. Yemy pasen Moxyis Bektopa MN | ecou M |y 3:42:45 N|243:342:45
a) 5

b) V13

) V11

d) V3+2

e) 2443

17. Ilpu kakoM nonoxuTeabHoM N BekTopel (0;n;1| u —2;n+1;—2| oproronanbHbI?
a)-2;1;

b) 1,

c)1;2;

d) 2;

e) -2.

18. BEIMHCIMTE CKAJIAPHOE NPOU3BENEHUE BEKTOPOB & 2;—1,5;4) u:

a) -14;

b) 4;

c) -4;

d) 10;

e)-1
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Hpuaoxenue 1

JIneT nepuoanyecKux nNpoBepok padodeil nporpaMmasl
¥ HH(opManus 0 BHECEHHbIX H3MEHEHHUSAX

JIOIDKHOCTHOE JIUIIO,
IIPOBOJIMBILIEE
nposepky: ©.1.0.,
JOJKHOCTb

Jlata

[TorpeGHOCTH
B KOPPEKTUPOBKE
yKa3aHHEM
COOTBETCTBYIOLIHX
paszesnoB pabouei
IIpOrpaMMBbl

WNudopmarus 0 BHECEHHBIX
W3MEHEHUAX
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