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Conep:xanue

1. [lepeveHb IUIAaHUPYEMBIX PE3YJIBTATOB OOYYEHUS IO JHCUUIUIMHE (MOMYJIO), COOTHECCHHBIX C INTAHHPYEMBIMH
pesynsratamu ocsoerust OITOIT BO

2. Mecro nucuuruivnel (Moayins) B ctpykrype OITOIT BO

3. O6beM AWCUUILIAHBI (MOZYNS) B 3a4YEeTHHIX CIMUHHUIIAX C YKa3aHWEM KOJNMYECTBA YacOB, BBINCICHHBIX Ha
KOHTaKTHYIO pa0oTy 00ydarommxcs ¢ mpenogaBateieM (M0 BHIaM y4eOHBIX 3aHATHH) U HAa CaMOCTOSTENbHYIO paboTy
oOyJaromuxcs

4. Conep:xaHue IUCIHMIDIMHEI (MOIYIS), CTPYKTYPHPOBAaHHOE O TeMaM (pa3zenaM) C yKa3aHHeM OTBEISCHHOTO Ha
HHUX KOJMYECTBA aKaJleMUUECKUX YacOB M BUJOB YUeOHBIX 3aHATHH

4.1. CTpyKTypa ¥ TeMaTHYECKHH IJIaH KOHTAaKTHOM U CaMOCTOSTENBHON paboThI 110 JUCHUILIHHE (MO/YIIIO)

4.2. CogeprkaHue OUCIUTUIAHBI (MOIYIIN)

5. IlepedeHs yueOHO-METOAMYECKOTO OOECTIEUCHHUS Ui CaMOCTOSATENFHON PabOTHI 0OYJArOUIMXCS O IUCIUTLINHE
(Momym0)

6. ®oHJI OLICHOYHBIX CPEJICTB MO TUCIUIUIUHE (MOIYJIIIO)

7. IlepedeHs uTEpaTyphl, HEOOXOTUMOH TSI OCBOSHUS JUCIUTUINHBI (MOIYIIS)

8. IlepeueHb pecypcoB HHPOPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHOHN ceTH "MHTepHeT", HeOOXOAUMBIX IS OCBOCHHS
JUCHIUTUIAHBI (MOIYIIS)

9. MeToanueckue ykazaHus AJsl 00y4aronnXxcs 110 OCBOCHUIO TUCHUILTHHBI (MOJYJIS)

10. IMepeuens HHOPMAIMOHHBIX TEXHOJIOTHH, HCIOIB3YEMBbIX [IPU OCYIIECTBICHUH 00pa30BaTEILHOTO MpOoIecca 1Mo
JUCUUIUIAHE (MOJYJI0), BKJIIOYAsl MepPeYeHb MPOrPaMMHOT0 oOecrieueHrs U WH()OPMAIMOHHBIX CIPABOYHBIX CHCTEM (IpU
HEO0OXOTUMOCTH)

11. OnucaHre MaTepUaTbHO-TEXHUYCCKON 0a3bl, HEOOXOAMMOM ISl OCYIICCTBICHUS 00pPa30BaTEILHOTO MpoIecca
10 JUCIUIUTHHE (MOIYITIO)

12. Cpencrsa aganTaiyy NpernoiaBaHus TUCUUILIHHBI (MOIYJIsl) K MOTPEOHOCTSM 00YYaIONIMXC s MHBAJIHMIOB H JIUL] C
OTPaHUYEHHBIMU BO3MO)KHOCTSIMH 310POBBS

13. Ilpunoxxenue Nel. @OHJT OLIEHOUHBIX CPEJICTB
14. Ipunoxenue No2. [lepeyeHs nmurepaTypbl, HEOOXOIUMOM AJIsI OCBOCHUS JUCIUILIIMHBI (MOYJIs)

15. Tlpumoxxenne Ne3. IlepedeHr WHPOPMAIMOHHBIX TEXHOJOTHH, HCHOIB3YEMBIX IS OCBOCHHS IUCIHILIHHEL
(MozyJ1s), BKIIFOUasi IiepeueHb NPOrpaMMHOI0 00ecriedeH s U MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM



[Iporpammy ancunmuimebl paspabdoran(a)(u) mpouent, k.H. Anucumona T.U. (Kadenpa maremaTkyu U NpUKIaAHON
undopmaruku), TIAnisimova@kpfu.ru

1. IlepeyeHb NJIAHHPYEMBIX PpPe3yJbTATOB O0y4YeHHs 10 AUCHUILUIMHE (MOAYJI0), COOTHECEHHBIX ¢
IUIAHUPYeMbIMH pe3yabsTaTamu ocsoenust OIIOII BO

OGy‘Ia}OHII/II‘/IICH, OCBOMBIIHMI JAUCHUIUINHY (MOI[yJ'Ib), JOJI2KCH 06J'Ia[[aTL CJICAYIOIIUMU KOMIICTCHIIUAMMU:

Hugp Pacmiudposka
KOMIIETeHIIUH npuodperaemMoil KOMIeTeHUHH
OIIK-1 CnocoOeH NpPUMEHSTh  CCTECTBEHHOHAyYHble W OOIIEHMH)KGHEpHBIE  3HAHUS,  METOJbI

MAaTEMAaTHYCCKOI'O aHalIn3a U MOJACIUPOBAHNs B HpO(l)eCCPIOHaJ'IbHOﬁ JCATCIBbHOCTHU

OIIK-1.1 3HATH CIIOCOOBI IPUMEHEHNUS €CTECTBEHHOHAYYHBIX U OOIIENH)KEHEPHBIX 3HAHUH, METOI0B
MaTeMaTHYeCKOTO aHaJIu3a U MOJISTMPOBAHMS B TPOPECCHOHATBHON IESTEIbHOCTH

OIIK-1.2 YMeThb MPUMCHATL €CCTCCTBCHHOHAYYHBIC U O6H.[€I/IH)K€H€pHLIe 3HaHUsA, METOAbI MATEMATHYICCKOTI'O
AHAJIN3a 1 MOJACIMPOBAHUA B HpO(I)eCCI/IOHaJ'IBHOI\/’I JACATCIbHOCTH

OIIK-1.3 BJ'Ia,I[eTB CIIOCOOHOCTBHIO MNPUMCHATb €CTCCTBCHHOHAYYHBIC U O6H.[€I/IH)I(eHepHLIC 3HaHHUs, MCTObI
MATCMAaTHYICCKOI'O aHalIn3a U MOACIMPOBAHNS B HpOCI)eCCHOHaJ'ILHOfI JACATCIBHOCTHU

YK-1 CnocoOeH OCyIIEeCTBIISITh IOMCK, KPUTHYECKMH aHalu3 M CHUHTe3 WH()OpMAlUH, NPUMEHSATh
CUCTEMHBIN MOAXO[ VI PELIEHHS NOCTABJICHHBIX 3aa4

VK-1.1 3HATh NPUHILIUIIBI TOUCKA HHPOPMAIIMHU, KPUTHYECKOTO aHaIN3a U CHHTe3a UH()OPMAaLlUK, METOJUKH
CHCTEMHOTI'0 IIOAX0/1a JUIsl peLICHHUS OCTaBJICHHBIX 3a7a4

YK-1.2 YMeTh OCyIIECTBIISATh MOUCK, KPUTHUECKUI aHATU3 U CUHTE3 WH(OpPMAIMU, MPUMEHSITh CUCTEMHBIH
[IOXO/] JAJIsl PELEHUS IOCTaBICHHBIX 3a/1a4

VK-1.3 BJ'IaI[eTL HAaBbIKaMHU MOUCKA, KPUTHICCKOI'O aHAaJIN3a U CUHTEC3a I/IH(I)OpMa]_II/II/I; CIIOCOOHOCTBIO
IMPUMCHATH CHCTEMHBIA MoAXO0JA M1l peHICHNA NOCTAaBJIICHHBIX 3a1a4

OOy4arouicst, OCBOUBILUI AUCHMIUINHY (MOJYJIb):
JlomkeH 3HaTh:
- palMoHabHbIE CIOCOOBI MPUMEHEHHS €CTECTBEHHOHAYUYHBIX M OOLIEMHXEHEPHBIX 3HAHMH, MaTeMaTHYEeCKHX
METOJIOB B MPO(ECCHOHATILHOM AeATEIbHOCTH;
- IpUHIUIBI Y3PPEKTUBHOrO MOMCKA, KPUTHUECKOTO aHaJIM3a M CHHTe3a MH(POPMaIMU, KOMIUIEKC METOJUK CUCTEMHOTO
MOX0/1a TSl peIIeHHsI MaTeMaTHUeCKUX 3a7a4

JloipKeH yMmeTh:

- palrOHAJbHO TPUMCHATL CECTCCTBCHHOHAYYHBIC U O6H.ICI/IH)K€HepHBIe 3HaHHUsA, MAaTCMAaTHUYCCKHEC MCTOIbI B
HpO(I)eCCPIOHaHBHOﬁ JCATCIbHOCTH,

- OCYILIECTBJIATH Bq)(i)CKTI/IBHBIﬁ IIOUCK, KpI/ITI/I"ICCKI/Iﬁ aHaJIu3 U CHHTEC3 I/IH(l)OpMaIII/II/I; HCIIOJIB30BaTh CHCTEMHBIN
MnoAXoa MJid peHICHU MaTeMAaTUYCCKUX 3a/1a4.

JlomkeH BlaieTh:

- CITOCOOHOCTRIO PAIMOHAIILHO TIPUMEHSTh €CTECTBEHHOHAYUYHBIE M OOIIEHMH)KEHEPHBIE 3HAHUE, MaTEMaTHICCKIE
METOJIbI B MPO(ECCHOHANBHON IeATEIHbHOCTH,

- HaBbIKaMHU A(P(PEKTUBHOTO IOMCKA, KPUTHUECKOTO aHaiW3a W CHHTe3a WH(OPMAIUU; CIIOCOOHOCTHIO TPHUMEHSTH
CUCTEMHBIN TIOAXO/ ISl pELICHHUs] MATEMaTHYECKUX 3a]1a4.

2. Mecro gucuumiunsl (MoayJs) B crpykrype OIIOII BO

Jannass aucnmmauHa (Moaynb) BiiIrodeHa B brmox 1 "Juctummuaer (Momynm)" B1.0.04.01 ocHOBHOA
npodeccroHanbHON 00pasoBatenpHol mporpammbel 15.03.06 «MexatpoHnka U poGoTOTEXHHKa» (DPH3MYECKHE OCHOBBI
MEXaTPOHHUKHU ¥ POOOTOTEXHUKH)" M OTHOCUTCS K 0053aTEILHON YaCTH.
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OcBauBaercst Ha 1, 2 kypcax B 1, 2, 3 cemecTpax.

3. O0beM AHCHHMIUIMHBI (MOAYJIS) B 3a4eTHBIX €IMHUIAX ¢ YKa3aHMeM KOJHYeCTBAa YacoB, BbIIeJIEHHBIX HA
KOHTAKTHYI0 padoTy o0ydalomuxcsi ¢ mpemnoaaBaTejaeM (M0 BHAAM Y4YeOHBIX 3aHATHI) U HA CAMOCTOSITEJbHYIO
padoTy o0y4arommxcs

OO0mast TPyZOEMKOCTh TUCIUIDIMHEL cocTaBisieT 14 3aueTHbIX(bIe) equHuUI(pl) Ha 504 gaca(oB).

KonraktHast paborta -88 waca(oB), B TOM umcie Jiekuuu -42 uaca(oB), mpakTH4yeckue 3aHsATHs - 46 yaca(oB),
naboparopHsle paboTsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSTENBHON paboTs! - 0 yaca(oB).

CamocrostenbHas pabota -308 gaca(oB).
Kontposs (3auér / s3x3amen) - 108 yaca(os).

dopma MPOMEKYTOYHOIO KOHTPOJS JUCUMIUIMHBL: 3K3aMeH B 1 ceMecTpe; 9K3aMeH BO 2 ceMecTpe; SK3aMeH B 3
ceMectpe.

4. Copep:xkaHue IHCHMIUIMHBI (MOAYJIsl), CTPYKTYPHPOBaHHOe IO TemaMm (pa3zejaM) ¢ YKa3aHHEM
OTBeeHHOI'0 HA HUX KOJINYeCTBA aKaJeMHUYeCKHX YacOB U BH/I0B YYeOHBIX 3aHATHI

4.1 CTpyKTYypa M TeMaTHYeCKHUii IVIAH KOHTAKTHOM U CaMOCTOSITeIbHOM PadoThI N0 AUCHUILINHE (MOAYJII0)
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1. [Tema 1. JIuneitnas anre6pa. 1 2 2 0 22
2. [Tema 2. BexropHas anreopa. 1 2 2 0 22
3. [Tema 3. AHanuTHYeCKast TEOMETPHS Ha INIOCKOCTH. 1 4 4 0 22
4. |Tema 4. AHanUTHYECKAsi TEOMETPHS B IPOCTPAHCTBE. 1 2 2 0 22
5. [Tema 5. KommiekcHble yncia. 2 4 4 0 22
6. |[Tema 6. Benenue B anamus. 2 2 2 0 20
7 Tewma 7. Z[Hg)(bepeﬁuﬂaanoe ucuncieHue QyHKIMA 0THON 5 4 4 0 20
[epeMEHHOM.
8 Tewma 8. I/IHTCFpaHLHOG ucyucienue QyHKIUH 0JJHOM 2 2 2 0 22
[epeMEHHOM.
9 Tema 9. luddepennnanbaoe ucurciaeHne GyHKIUNA 3 4 6 0 18
HECKOJIbKUX TIEPEMEHHBIX.
10. Tema 10. MaTerpansHOe neunciaeHne (GpyHKINH HECKOTBKUX 3 6 6 0 18
[epeMEHHBIX.
11. [Tema 11. Auddepenumnansapie ypaBHEHNS. 3 6 6 0 18
12. [Tema 12. Panpl. 3 4 6 0 18
HToro: 504 vaca (13 Hux 108 4acoB KOHTPOIIB) 42 46 0 308

4.2 CoaepxxaHue TUCUMILIMHBI (MOIYJ151)
Tema 1. JIluneiinas ajareopa.

Onpenenurenn. Matpunsl W aeiictBus Hajg Humu. OOpatHas warpuna. PermieHue CHUCTEMBI JIMHEHHBIX
anreOpanveckux ypaBHeHW MeromoMm ['aycca. PemeHuwe cuctempl JMHEHHBIX ainreOpandecKuX ypaBHEHHUH METOJIOM
Kpamepa. Pemenme cuctembl JTHHEHHBIX aireOpandecKHX ypaBHEHHH METOJIOM HAXOXIEHUS OOpaTHOW MAaTpPHIIBL
OnHOpOTHBIE TUHEHHBIE aNTe0pandeckue CHCTEMEI.

Tema 2. BexTopnas anreopa.

OcCHOBHBIE TIOHATHS, ONpeaeneHus. BekTopHBIN 0a3uc Ha TUIOCKOCTH M B IIPOCTPaHCTBE. JIMHEHHBIE omepariyi Haj



BekTopamu. JIMHEHHAs 3aBHCUMOCTh M HE3aBUCHMOCTH BeKTOpOB. IloHstue Oa3zuca. KoopaumHaTHOE MpeICTaBICHUE
BEKTOPOB. CKaSIpHOE MPOU3BEAECHHE BEKTOPOB. BEKTOpPHOE MNPOU3BEICHUE BEKTOPOB. CMEIIAHHOE IMPOU3BEICHHE
BEKTOPOB.

Tema 3. AHaauTndecKast reoMeTrpusi Ha IMJIOCKOCTH.

[Ipsmas Ha wiockocTH. Pasmaneie popMbl ypaBHEHHIA PSAMON Ha TNIOCKOCTH. YTOI MEXIY NMpsIMBIME. PaccTosHme
OT TOYKH JI0 MPsAMOH. JINHIK BTOPOTo HMOPAIKA: OKPYXKHOCTB, THIIEpOOIIa, mapadona. YpaBHEHHS KPUBBIX BTOPOTO MOPSIIKa
B CMEIIEHHOH cucTeMe KoopauHart. [IpuBeieHre ypaBHEHUH KPUBBIX BTOPOT'O MOPSIIKA K KAHOHMYECKOMY BHIY.

Tema 4. AHaauTndeckast reoMeTpus B INIPpOCTPAaHCTBE.

ITnockocts. Paznmunsie ¢opmbl ypaBHeHHH MIockocTu. IlpsiMas B mpoctpaHcTBe. Pasmmanbie GpopMbl ypaBHEHHH
IpsIMOIl B NMPOCTPaHCTBE. YTOJI MEXAY IUIOCKOCTSIMH. YTOJI MEXIY HPSMOH M IUIOCKOCTBIO. PaccTosHHE OT TOUKH 10
miockoctu. IloBepxHOCTH BTOpOro nopsaka. IlpuBeneHue ypaBHeHUI TOBEPXHOCTEH BTOPOro MOPsIKAa K KAHOHUYECKOMY
BUTY.

Tema 5. KomimiexkcHbie yncia.

Onpeznenenue KOMIUIEKCHOro yucia. KoMiuekcHas miuockocTs. ['eomeTpuueckass MHTEpIpeTanys KOMIIEKCHBIX
yucen. JleficTBUs Hal KOMIUIEKCHBIMU YHCIIaMHU, 3aJaHHBIMH B aireOpandeckoil dopme. JlelicTBHS HaJ KOMIUIEKCHBIMHU
YHUCIIAMH, 3aJaHHBIMH B TpPUTrOHOMETpH4YeckoW Qopme. JleHcTBHA Haag KOMIUICKCHBIMH YHCJIAMH, 33JaHHBIMH B
MOKa3aTeIbHOU opme.

Tema 6. Beenenne B aHaus.

MuoxectBa. Obmee mossaTHEe (QyHKIUM. MOHOTOHHBIC, OTpaHWYEHHbIC, YETHHIE W HEUYCTHBIC, NEPUOIHUECCKUC
¢yukun. [TonsTre cnoxxHON M oOparHOi ¢yHKIMH. [Ipenen mocnemoBaTeNbHOCTH, ONpENeNCHHE Npeaena QYHKIUN B
touke. beckoneuHo manble QpyHKIMU. beckoneuno Gonpime ¢yHKImMy. HenpepsBHOCTh PyHKINHU B TOUKE U HA YHCIOBOM
IIPOMEKYTKE.

Tema 7. IudgdepenunanbHoe ucuucjieHue GyHKuMi 0HOH NepeMeHHO.

OnpezeneHue NpoU3BOAHON. YpaBHeHHs KacaTelbHON M HOpMaid. [Ipon3BoiHbEIE CYMMBI, IPOU3BECHHS, YACTHOTO,
CIIOKHOM M 00paTHOW (YHKILMIA; MPOU3BOIHBIE dJeMeHTapHbIX (yHKUMHA. [Ipon3BoaHble BbicMX mopsakoB. [loHsTHE
muddepennmana, cBsa3p ero ¢ npousBoaHoi. IIpasuio Jlonutans. Bo3dpacranue n yObiBaHue (YHKLIUH Ha IPOMEXYTKE;
MakCHMyM, MHHHMYM, HEOOXOAMMBIE M JIOCTaTOYHbIC YCIOBHA O3KcTpeMyMma. llonHoe wmcciienoBanue GYHKIMH C
MIOCTPOEHHUEM TpaHKOB.

Tema 8. HHTerpajibHoOe HcUHCIeHHe (PYyHKIUI 0HOIT mepeMeHHOIii.

Heonpenenennslii MHTErpal, ero cBOMCTBA, TAOJMYHBIE HHTETPAJIbl; HHTETPUPOBAHHE IOJACTAHOBKOM U 1O 4aCTSIM;
WHTETPUPOBAHNE PALMOHAIBHBIX (YHKIMHA, HPPalMOHATIBHBIX W TPaHCUEHICHTHBIX (QyHKuni. [loHATHE OmnpeneneHHOTOo
uaTerpana. CyliecTBoBaHHE TMepBooOpa3HOH, gopmyna HeroroHa-JleiiOHMIa. MHTErprpoBaHHe MO YacTsAM M 3aMEHa
IIEpEMEHHOI B OTIpEe/IeICHHOM HHTErpae.

Tema 9. ludpepeHunaibHoe HcuncaeHne QYHKIMIA HECKOJIbLKHX MepeMeHHbIX.

O6nacTp ompeneneHust QYHKIMH HECKOJIBKUX INepeMeHHbIX. YacTHble mpou3BoaHble. KacaTenbpHas IIOCKOCTh |
HOpManb K mnoBepxHOcTH. IlpomsBomHble cioxkHOM Gynkimu. IIpowsBonnsle HesBHON ¢(yHkuuu. [Juddepenuman.
@opmyner Teiinopa u Maknopena. I'paaneHT ¥ NPOW3BOJHAS 10 HAMPABIECHHIO. DKCTPEMyM (YHKIMH HECKOJIBKHX
IIepEeMEHHBIX.

Tema 10. UnTerpajbHoe ucunciaenme GyHKIUH HECKOJIbKUX NIepeMeHHbIX.

OCHOBHBIE OIpeJeNeHNs], MOHATHS, CcBoWcTBa. [IpaBuiia BBIYMCIEHHS [BOIHBIX HHTETPANOB B JEKAapTOBOH H
NOJIIPHOM cucTeMax KoopAauHar. IIpaBuna BBIYMCIEHMS TPONHBIX HHTErPaloB B JEKapTOBOM, LWIMHIPUYECKOH U
ctheprudeckoil cucremMax koopauHat. [IprmoskeHus ABOHHBIX M TPOMHBIX MHTETpaoB. KpUBOIMHEHBIE M TOBEPXHOCTHBIE
HHTETpabl.

Tema 11. IuddepenuuanbHbie ypaBHeHHS.

VYpaBHeHUs ¢ pa3fensolMMuUc] nepeMeHHbIMH. OmHOpOnIHBIE ypaBHEHMs. JIMHEHHBIE ypaBHEHHs. YpaBHEHUS
Bepnynnmu. YpaBHeHHss B TONHBIX anddepeHnyanax. YpaBHEHMs, He pas3pelleHHbIe OTHOCHTEIHHO ITPOM3BOIHOM.
Huddepennnanbable ypaBHEHHMS, IOMYCKAIOIUE MOHKeHNE Topsiika. JInHeitHble ypaBHeHNs n-To nopsinka. OQHOPOIHbIE
JIMHEIHBIE YPaBHEHHUS N-TO IOPSAKA C OCTOSHHBIMU K03 duireHTamu.

Tema 12. Paapl.

UucnoBble psfs € IMOJIOKUTEIbHBIMU ujeHaMM. [IpH3HaKM CXOAMMOCTH PSOB C IOJOXKHUTEIbHBIMU 4YJICHAMMU:
MIpU3HAK CpaBHEHUS, npu3HaK Jlamambepa, mpusnak Komm, nHTErpansHeii npu3Hak. 3HaKouepeayommecs paasl. [Ipn3nak
CXOAMMOCTH 3HAKOYEPEAYIOMIHUXCS PSIIOB. AOCONIOTHAs W yCIOBHAs CXOMUMOCTh. DYHKIMOHANBHBIE DPAAbl. [Ipu3Hak
Beiiepuirpacca.

5. IlepeyeHb Yy4eOHO-MeTOAMYECKOT0 olecreyeHHUs] /ISl CAMOCTOSATEJbLHOHl padoThl o0y4yarolMXcsi IO
JMCUMILTHHE (MOAYJII0)



CamocrositenibHass paboTa OOydYaroIUXCSl BBIMOJHACTCS 10 3aJaHUI0 M IPH METOAMYECKOM PYKOBOJCTBE
npenopasatens, HO 0e3 ero HemocpeacTBeHHoro yuactus. CamocrosrtenpHas paboTa IoApaslensercss Ha
CaMOCTOSTENLHYIO PadOTy Ha ayAWTOPHBIX 3aHATHSIX U HA BHEAYIUTOPHYIO CaMOCTOSTENbHYIO padoTy. CamocTosTenbHas
pabora oOyyaromuxcs BKIFOYAET KaK ITOJIHOCTBIO CAMOCTOSITENIbHOE OCBOCHUE OTIEIBbHBIX TeM (Pa3JelioB) TUCLUILIHHBL,
TaKk W npopaboTKy TeM (pa3zienoB), OCBaUBAEMbIX BO BpeMsl ayJUTOPHOH paboTel. Bo Bpemsi camocTosTEIbHONH PabOTHI
oOydJaromupecss 4YUTalT M KOHCHEKTUPYIOT y4eOHYI0, HaydHYI0 M CIPaBOYHYIO JIMTEPATypy, BBINONHSIOT 3aJaHus,
HalpaBJICHHBIC HA 3aKpENJICHUE 3HAHUM M OTPabOTKYy YMEHHH M HAaBBIKOB, TOTOBATCA K TEKYIIEMY M IPOMEKXYTOTHOMY
KOHTPOJIIO 110 JHUCIUILINHE.

OpFaHI/I?)aHI/I)I CaMOCTOSITETLHOU paGOTLI 06y‘~IaIOHH/IXCH PEriIaMCHTHUPYCTCA HOPMAaTUBHBIMU JOKYMCHTAMU, yqe6H0-
METOIMYCCKOM nI/ITepaTypoﬁ 1 3JICKTPOHHBIMU O6pa30BaTeJ’II>HI>IMI/I pecypcaMu, BKIro4das:

[opsinok opraHM3alii M OCYIIECTBICHHS OOpa30BaTEIbHOM NEATENFHOCTH 1O 00pa30BaTENBHBIM IIPOrpaMMaM
BHICIIEro o00Opa3oBaHWsl — MporpaMMmaM OakajlaBpuara, IporpaMMmaM CIENHAINTETa, IpOorpaMMaM MarucTpaTypsl
(YTBep KEHHBIH MpHKa3oM MUHHCTEpCTBa HayKu M Bbicuiero oOpaszoBanus Poccuiickoit denepanuum ot 6 anpens 2021
roga Ne 245)

[opsinok opraHu3alii ¥ OCYIIECTBIEHHs 00pa30BaTENbHOM HEATENHLHOCTH M0 00pa3oBaTeNbHBIM MpOrpaMMaM
BBICIIEr0 00pa3oBaHUsl - MporpaMMmaM OakanaBpuaTa, INporpaMMaM CHELHaIMTeTa, IporpaMMaM MarucTpaTrypsl
(yTBepxmeH nprka3zoM MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit @eneparwm ot 5 anpenst 2017 roma Ne301)

[Tucemo MunuctepcrBa obpazoBanusi Poccuiickoit ®enepauun Nel4-55-996un/15 ot 27 nost6ps 2002 r. "O6
AKTHBU3AIIMU CAMOCTOSITEILHON paboThl CTYJICHTOB BBICIIMX YU4eOHBIX 3aBeIeHUN"

VYcrap  (enepa’lbHOrO  rOCYIApCTBEHHOTO — AaBTOHOMHOrO — oOpas3oBarenbHOro  yupexaeHus "KasaHckuit
(ITpuBomkckuit) henepanbHBIN YHUBEpCUTET"

[lpaBuna BHYTpEHHEro pacmopsjka (elnepalbHOr0 TOCYJapCTBEHHOTO aBTOHOMHOIO — 0Opa3oBaTEIbHOTO
YUpEeKICHUS BBICIIEro podeccronanbHoro odpasosanus "Kazanckuii (IIpuBomkckuil) penepanbHbId yHUBEPCHTET"

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (ITpuBosmkckoro) ¢enepaibsHOr0 yHUBEpCUTETA

6. DoH OLIEHOYHBIX CpeaACTB MO AMCUMIIIMHE (MOI[y.]'IlO)

@DOHZ OLEHOYHBIX CPEJICTB IO AWUCIUIUIMHE (MOIYII0) BKIIOYAeT OICHOUHBIE MaTepualbl, HAIlPaBICHHBIE Ha
IIPOBEPKY OCBOCHMSI KOMIICTCHLIMM, B TOM 4YMCJIE 3HAHUM, YMEHUH U HaBbIKOB. DOHJ OLICHOYHBIX CPEICTB BKIHOYAET
OILICHOYHBIE CPENCTBA TEKYIETO KOHTPOIIS M OLICHOUHBIE CPEACTBA MPOMEXKYTOUHOM aTTECTALUH.

B ¢oHie O11eHOYHBIX CPEICTB CONEPKUTCS Clieytolas HH(opManus:

- COOTBETCTBHE KOMITCTCHITUH IDTAHUPYEMBIM pe3ybTaTaM 00yIeHUS 10 TUCIHIUTHHE (MOIYIIIO);
- KpUTEPUH OLIEHUBAHHS CPOPMUPOBAHHOCTH KOMIIETSHIHI;

- MEXaHU3M (POPMHUPOBAHUS OICHKH IO JUCIUILUINHE (MOIYJIIO);

- OIMCaHUe MOopsiiKa MPUMEHEHHS U IPOLEAYPBl OLICHUBAHMS ISl K&KJIOT0 OLIEHOYHOTO CPEACTBA;
- KpUTEPHUH OIICHUBAHMS JUI KAXJIOTO OLIEHOYHOTO CPEJICTRA,;

- COACpIKaHUC OLCHOYHBIX CPEACTB, BKJIIOYasd Tpe6OBaHI/IH, NpeaABABIIACMBIC K I{eﬁCTBHﬂM 06yqa}0mﬂx051,
ACMOHCTPUPYCMBIM PE3YJIbTATAM, 3a1aHUS PA3JIMYHBIX THUIIOB.

®DoHJT OIIEHOYHBIX CPEJICTB TI0 TUCIHUILTNHE HaxoauTcs B [IpunoskeHun 1 k mporpaMMe JTUCIUILTAHBI (MOJIYJITIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAUMMOM JAJISl OCBOEHUS JUCUMILIMHBI (MOTYJI5)

OcBoeHNe TUCHMIUIMHBI (MOIYJS) MpeIroiaraeT u3ydeHue y4ueOHOW nmureparypsl. JluTepaTypa MoXKeT OBITh JOCTYyIHA
00yJaromuMcs B OJTHOM U3 ABYX BapHAaHTOB (JIMOO B 000MX W3 HUX):

- B 3JIEKTPOHHOM BHJIE - Yepe3 IIEKTPOHHbIE OMOJIMOTEYHbIE CHCTEMBI Ha OCHOBAaHHMHM 3aKilodeHHBIX KDY noroBopos c
IpaBo00IaIaTEeNSIMH;

- B mevyatHoM BuJe - B Hayunoit 6ubmmorteke EnaGyxckoro mHcruryra KOVY. Obyuatompecss moyyqaroT y4eOHYIO
TUTEepaTypy Ha aOOHEMEHTe II0 YHTATEIbCKMM OMWIeTaM B COOTBETCTBHM C TpaBWJIaMH II0Nb30BaHHS HaydHOit
OUOIHOTEKOMH.

DJeKTpOHHBIE M3/IaHUs TOCTYIHBI JUCTaHIIMOHHO U3 JII000H TOYKH IPU BBEJICHUH 00yUaroIMMCs CBOETO JIOTHHA U apoJIs
OT JMYHOTO KaOuHeTa B cucteMe "DNeKTpoHHbIH yHUBepcuTeT". [Ipu HCIoNb30BaHUM MTEYaTHBIX W3aHUH OMOIMOTEUHBIN
(oHa NoImKeH OBITh YKOMIIIEKTOBAaH UMM M3 pacueTra He MeHee 0,25 sk3eMIunipa Ha KaXk1oro oOydaromierocs M3 4ucia
JIUII, OMHOBPEMEHHO OCBAaMBAIOIMINX JAHHYIO TUCIHIUIHHY

[lepeuens nuTepaTypsl, HEOOXOANMON JJISI OCBOCHUS TUCIHIUIMHBI (MOIYJs), HaxoauTcs B [IpmmoxkeHnn 2 k paboueit
nporpamMme AUCHUILTHHBL. OH IO/UIeKUT OOHOBJIGHHIO NPU M3MEHEHHH YCJIOBHH JoroBopoB KDV ¢ mpaBoobnanarensmu
JIEKTPOHHBIX M3JaHUIl M NpU W3MEHEHMH KOMIUIeKTOBaHUs (oHnoB HayuHoit OuOmmorekn Enalykckoro wHCTHTYTa
KoV.

8. Ilepeuennb pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHHKAUUOHHOH ceTn "WHTepHeT", HEOOXOAMMBIX s



OCBOEHMSI TUCIUILTHHBI (MOAYJIs1)

Matemaruiueckuii moptan - http://mathportal.net/
Martemaruueckoe 6ropo - https://www.matburo.ru/ex_subject.php?p=vm
Mup MaTeMaTHYeCKHX ypaBHeHwuii - http://eqworld.ipmnet.ru/indexr.htm

9. MeToauueckue YKazaHud NJist oﬁyqamnmxm 0 0OCBOCHMIO JTUCHHUIIJIMHBI (MOI[yJIﬂ)

Bup pador Meroanyeckue peKoOMeHAaluu

JIEKIINU JleKuMOHHBIE 3aHATHS IPOBOAATCS C HCIOJIb30BAHNEM HHTEPAKTUBHBIX TEXHOJIOTHH M TIPEIIONATaloT
aKTHBHOE Y9acTHe CTYJCHTOB. /Iy MOATOTOBKH K 3aHATHSIM PEKOMEHIyeTCs BBIACIATh B MaTepHale
poOJIEMHBIE BONPOCHL, 3aTParuBacMble IPETIOIaBATENIEM B JIEKIIUH, ¥ TPYIINPOBATH HHPOPMAIHIO
BOKPYT HUX. JKenaTenbHO BBIIENATh B UCIIOIB3YEMOM IUTEpaType MOCTAaHOBKH BOIPOCOB, HA KOTOPBIE
Pa3HBIMHU aBTOpPaM MOTYT OBITh JJaHBI Pa3JIMYHbIC OTBETH. Ha OCHOBaHMM MOCTAaHOBKU TaKMX BOIPOCOB
ciieiyeT coOupaTh apryMeHTHI B TIOJIb3Y Pa3IMYHbIX BAPHAHTOB PELICHHS OCTABICHHBIX IPOOJIEM.

npaktudeckue | [lepen mpakTHdeckuM 3aHATHEM CIIEAYET U3yYUTh KOHCIEKT JIEKIIMU ¥ PEKOMEHIOBAHHYIO

3aHATHSA NpernoiaBaTelieM JUTepaTypy, oopaiias BHUIMaHUe Ha MPAKTUYECKOEe MPUMEHEHHE TEOPHH U Ha
METOJIUKY pELICHMs] TUIIOBBIX 3a7a4. Ha npakTuyeckoM 3aHsITHU IVIABHOE - YSICHUTH CBSI3b PEIIAEMBbIX
3a/1a4 C TEOPETUYECKUMHU NoN0xkeHUAMU. [Ipu periennn npeiokeHHON 3aJaul Hy>KHO CTPEMUTBCS HE
TOJIBKO MOJIYYHTh TPABUIILHBII OTBET, HO U YCBOUTB OO METO/| pelIeH s NOA00HBIX 3a1a4.

camocrosi- | CamocTosiTenbHas paboTa MoApa3aelisieTCs] Ha CAMOCTOSITENIbHYIO paboTy Ha ayJMTOPHBIX 3aHATHUAX U
TeJbHas paboTa| Ha BHEAYTUTOPHYIO CAaMOCTOATEIbHYIO padoTy. CaMocTosTebHas paboTa 00y4Jarouuxcs BKIIOYAeT
KaK MOJHOCTBIO CaMOCTOSITENIbHOE OCBOCHHE OTACIBHBIX TEM (pa3/enoB) TUCLUIUINHEL, TaK U
mpopaboTKy TeM (pa3lesioB), OCBAUBACMBIX BO BpeMsl ayTUTOPHO# paboThl. Bo Bpems
CaMOCTOSTEIILHOU pabOThl 00YYAIONIUECS YUTAIOT U KOHCIICKTUPYIOT YUCOHYIO, HAYYHYIO U
CIIPABOYHYIO JTUTEPATYPY, BHITIOTHSIOT 3aJ]aHMsI, HAITPaBJICHHbIE HA 3aKpeIIeHUe 3HAaHUM U OTPabOTKY
YMEHHI ¥ HABBIKOB, TOTOBSATCS K TEKYIIEMY U IPOMEKYTOYHOMY KOHTPOIIIO 10 JUCIUILIAHE.

9K3aMeH DK3aMeH 10 Kypcy MPOBOAUTCS 110 OuiietaM. B kaxkioM OnieTe oJJMH TEeOPETUUECKHI BOIIPOC M OJTHA
3aja4a. [locne oTBeTa CTYIEHTY MOTYT OBITh 3a/laHbl JONOJIHUTEIbHBIE BOIPOCH, KaK [0 MaTepuaiaM
Omiiera, Tak U 0 OCHOBHBIM OIIPEIENICHISIM Kypca B LIEJIOM.

ITpu moaroToBKe K 3K3aMEHY HEOOXOAUMO ONUPATHCS, MPEXkKAE BCETO, HA KOHCIEKTHI JICKITHH U
PEKOMEHIOBaHHBIC HCTOYHUKH MHPOPMAITUH, BeCh 00BEM paboThl pEKOMEHAYETCS PaCIPEaeIIATh
PaBHOMEPHO IO JHAM, OTBEIEHHBIM JUIS MTOJTOTOBKH K 9K3aMEHY M KOHTPOJIHPOBATH KaXKIBIH ICHB
BBITTOJTHEHHS PAOOTHL.

10. IlepeyeHb HH(OPMALMOHHBIX TEXHOJIOTHil, MCIOJIB3yeMbIX NPH OCYLIECTBJIEHUHM O0OpPa30BATEJHLHOIO
npouecca mo AMCUUILIMHEe (MOAYJIIO), BKJIOYAs IepedyeHb NMPOrpaMMHOro ofecnmeyeHMss M HMH(OPMALMOHHBIX
CIPABOYHBIX cHCTeM (MPH HEOOXOAUMOCTH)

Ilepeyenp MHGOPMAIIMOHHBIX TEXHOJOTHH, MCIOJIB3YEMBIX MPHU OCYLIECTBICHHHM 00pa30BaTEIbHOIO Ipoliecca Io
JUCUMIUIMHE (MOYJII0), BKIIIOYAsi IEpPe4YeHb MPOrpaMMHOro obecreueHus: U MH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM,
npencrasieH B [punoxenun 3 k pabodeit mporpamMme JUCHUTUINHBL (MOAYJIA).

11. OnucaHue MaTepHAJIbLHO-TEXHUYECKOI 0a3bl, HeOOXOAMMOWN /IJIsl OCYIIeCTBJeHHs] 00pa30BaTeIbHOIO
npouecca no JucUunInHe (MOayJIo)

MarepruanbHO-TEXHHUECKOE 00ecTieueHrne 00pa3oBaTeIbHOTO MpoIlecca 1Mo AUCIHUIINHE (MOIYII0) BKIIOYAET B ceOs
CJIEYOIINEe KOMIIOHCHTBI:

YdueOHast ayJUTOpUS s IPOBEACHUS YICOHBIX 3aHATHH JCKIIMOHHOTO THIIA, CEMHHAPCKOTO THIIA, TPYIITOBBIX U
WHIUBUAYAIGHBIX KOHCYJIBTAINH, TEKYIIEr0 KOHTPOJIS U IIPOMEXYTOYHO# aTTectarmu Ne 88

Kommuexkt Mebenu ans mpenojasareis — 1 IIT., MOCaqOYHbIe MecTa JUIs 00yJarommuxcst — 36 IIT., MHTepaKTHBHAS
TpuOyHa (¢ MEKpO(OHOM Ha TYCHHOW Illee ¥ MOHUTOpOM) — 1 miT., BeO-kamepa — | mT., mpoekTop — | IIT., KOJIOHKU — 6
IIT., 3KpaH MYJIbTUMEIUAHBIN — | IIT., MeJIOBast TOCKAa HACTEHHAsI — 2 IIT., CTCH/Bl HACTEHHBIC — 5 IIT., CTEH/I HACTEHHBIH C
mopTpetaMu — 1 1mT., BBIXOJ B WHTEPHET, BHYTPHUBY30BCKas KOMIIBIOTEpHAs CE€Th, JOCTYIl B JJIEKTPOHHYIO
nH(pOpMaIMOHHO-00pa30BaTENBHYIO CPEY.

[Momemienune 1uist camocTosiTenbHOM paboTtsl Ne 10
ITocamounpie MecTa A MOJIb30BaTeNe — 28 mIT., METAUTMUYECKHUE NBYCTOPOHHHUE CTEIUTaXH i KHUT — 11 mT.,
KHWDKHBIH 1IKa) OTKPBITHINA — 5 WIT., IpoeKTop — 1 mT., HOyTOYKH s nojib3oBareneil — 11 mr., mkad karanoxHblid — 8
wr., mwKad Uit ogexasl — 1 wT., kcepoke — 1 mr., padounii cTos 6ubnrorekaps — 1 wT., KoMnbloTep ondanorekaps — 1


http://mathportal.net/
https://www.matburo.ru/ex_subject.php?p=vm
http://eqworld.ipmnet.ru/indexr.htm

IIT., BeIlaJKka JUIl OAEKIsl — | INT., Kamo3u pyloHHble «Omera» ¢ ¢oroneyarblo — 4 INT., CTEHJ HACTECHHBIH
(OpoHnpoBaHHOE CTEKJI0) — 4 WT., MKad-BUTPUHA BCTPOCHHBIH B apKy — 2 IIT., MIKad-BUTPUHA CTEKISHHBIA — 2 mT.,
cTeUIaX TpyO4aThlil ¢ JepEBSHHBIMH IIOJIKAMM — 2 IIT., pabouuii cToi it nHBanuaoB u jmn ¢ OB3 — 2 mr., cton CU-1
pabounii 11 MHBATHAOB-KOJSICOYHUKOB — | IMIT., KOMIBIOTEP— 2 IIT., HAYITHUKHA — 2 IIT., YCTPOHUCTBO «['OBOpSIIAs KHUTA
(Tudnorureep) — 2 WT., BUACOYBEIHIUTENh — 2 IIT., pagHoKIacc — 1 INT., MOPTaTUBHBIN TaKTHIIBHBIA nucruieit - 1 mr.,
CKaHMpPYIOI[asl YUTafoNas MamuHa - 1 mrT., ckaHep — 1 mrT., BeO-kamepa — | IIT., BBIXOX B MHTEPHET, BHYTPUBY30BCKas
KOMITBIOTEPHAS CETh, IOCTYI B MIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPENy.

12. CpeacTBa aganTauuy NpenogaBaHus TMCUMIIMHBI K MOTPEOHOCTSIM 00y4aOIIMXCS MHBAJIMI0B M JIMI[ €
OrpaHUYEeHHBIMHU BO3MOKHOCTSIMH 30POBbS

IIpu HEOOXOMUMOCTH B 00pa30BATENLHOM TIPOIECCE MPHUMEHSIOTCS CIAEAYIOIIME METOABl W TEXHOJIOTHH,
oberyaroniye BOCIPHUATHE WHPOPMAIMH OOYUYAIONMMHUCS MHBAIUIAMH U JIUIIAMH C OTPAaHMYEHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI:

- CO3JaHME TEKCTOBOM BEPCHM JIIOOOTO HETEKCTOBOTO KOHTEHTA JUIS €ro BO3MOXKHOTO NpeoOpa3oBaHMS B
abTepHATHBHBIC (POPMBI, yIOOHBIE AT PA3IMYHBIX MTOJIB30BATEICH;

- CO3JJaHHUC KOHTCHTA, KOTOpLIfI MOXXHO IMPCACTAaBUTh B PA3JIMYHBIX BHIAAX 0e3 MOTCPHU AAaHHBIX WM CTPYKTYPBHI,
npeayCcCMOTPETL BO3MOKHOCTbH MaCH.ITa6I/IpOBaHI/I$[ TCKCTa H H306pa)K€HI/Iﬁ 0¢e3 MOTEePHU KadeCTBa, IMPCAYCMOTPLETH
AOCTYITHOCTD YIIPABJICHUA KOHTCHTOM C KJIaBUATYPbI;

- CO3/1aHHEe BO3MOKHOCTEH [T 00y4alouXCsl BOCIPHHUMATh OJTHY H Ty e WH(QOpMalLHnIO 13 pa3HbIX HCTOYHUKOB -
HampuMep, Tak, YTOObI JIMIA C HapyIICHUSIMH CiIyXa MOJydald WHPOpMAlWIO BU3yalbHO, C HApyLICHUSIMHU 3pPEHUS -
ayJUaJIbHO;

- NpHUMEHEHHE IPOTPaMMHBIX CPEICTB, OOECIEYMBAIOUINX BO3MOXKHOCTh OCBOCHHMS HAaBBHIKOB U yMEHHH,
(bopMHpYyEeMBIX IMCIMIUIMHOM, 3a CYET aJbTEePHATUBHBIX CIIOCOOOB, B TOM WYHCJIE BUPTYAIbHBIX JIabopaTtopuii u
CUMYJIALIUOHHBIX TEXHOJIOTU;

- TPUMEHECHHE [UCTAaHIMOHHBIX O00pa30BaTENBHBIX TEXHOJOTHH Ui Iepefadyn WH(pOpManuy, OpraHU3aLUH
pa3nuuHBIX (OpM MHTEPaKTHBHONW KOHTAaKTHOM pa®OTHI 0Oydaromierocs ¢ NpemoiaBaTelieM, B TOM YHcIEe BEOMHApOB,
KOTOpBIE MOTYT OBITh HCIIOJBb30BaHbBI Ul MPOBEJCHUSI BUPTYaIbHBIX JICKIUH C BO3MOXKHOCTBIO B3aUMOJCHCTBHUS BCEX
YYaCTHUKOB JTUCTAHIIMOHHOTO OOy4YeHHsI, IPOBECHUSI CEMUHAPOB, BBICTYIUICHHS C JOKJIAJaMU M 3alUThl BBHIIOJIHEHHBIX
paboT, npoBeeHHs TPEHUHIOB, OPTraHNU3aI[MH KOJIJIEKTUBHOI paboThI;

-  HNPUMCEHCHHC JUCTAHIHMOHHBIX O6paSOBaT€J'IBHLIX TEXHOJIOTHHA U OpraHu3alu (1)OpM TEKYLETO U
MIPOMCIKYTOYHOT'O KOHTPOJIA;

- yBEJIHYCHHE TMPOJO/DKUTCIBHOCTH CIA4Yd OOYYAIOU[MMCS WHBAJIMIOM WM JIMIOM C OrPaHUYCHHBIMHU
BO3MOKHOCTSIMH 3JI0POBBsI JOPM IMPOMEKYTOUHOH aTTECTAIIUH 110 OTHOIICHUIO K YCTAHOBJIEHHON MPOJOIKUTEIIEHOCTH UX
ClIavuu:

- TIPOJOJKUTENHLHOCTH Cllaud 3a4éTa MM dK3aMeHa, IPOBOJMMOro B NMUCbMEHHOH (opme, - He Oosiee uem Ha 90
MUHYT;

- MPOJOJDKUTEIFHOCTH MOATOTOBKH OOYYalOIIErocs K OTBETY Ha 3auéTe WM dK3aMeHe, NMPOBOJMMOM B YCTHOM
¢dopwme, - He Oonee yem Ha 20 MUHYT;

- IPOJIOJDKUTENBHOCTH BBICTYIUICHHUS 00y4aroLIerocs pu 3aluTe KypcoBoi paboThl - He Oosiee 4eM Ha 15 MUHYT.

[Iporpamma coctaBieHa B cooTBeTcTBuM ¢ TpeboBanusmMu PI'OC BO u y4yeOHBIM IUTAaHOM MO HAMPaBICHHUIO
15.03.06 «MexaTpoHHKa H pOOOTOTEXHHWKa» W NPOPHIIO MNOATOTOBKHA "@DH3HYECKHEe OCHOBBHI MEXAaTPOHUKH U
poboToTexHUKH".
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1. COOTBETCTBUE KOMIETEHIH IVIAHUPYEMBIM PE3VJIbTATAM OBYUEHHS 11O
TACOUILTAHE (MOIY.JIIO)

Kox m HamMeHoBaHHe
KOMIIETEH I

NHaukaTopbl A0CTHKEHUS KOMIIeTeHUMMI
JUIS JAHHOM JMCHMIIHHBI

OueHouHbIe cpeacTBa TeKyIlero
KOHTPOJIS M MPOMEKYTOUHOM aTTecTaluH

OIIK-1 Crocoben
MPUMEHSTh
€CTECTBCHHOHAYYHbIC |
0O0IIeHKEHEePHBIE
3HAHMS, METO/IBI
MaTeMaTH4ecKoro
aHaNM3a u
MOJCIUPOBAHUS B
po¢eCCHOHATBHOM
JesATEIEHOCTH

3HaTh paIrOHAIBHBIE CITOCOOBI IPIMEHEHHS
€CTECTBEHHOHAYYHBIX M OOIIECHHKEHEPHBIX
3HAHMH, MaTeMaTH4eCKHUX  METOJO0B B
PO eCCHOHANBHOMN NS TENFHOCTH

Ymets palyoHaIBHO NPUMEHSTH
€CTECTBCHHOHAYYHbIE M OOIICHHKCHEPHBIE
3HAHMS, MAaTeMaTHYeCKHe  METOABl B
PO eCCHOHANBHOMN NESITENFHOCTH

Brmagers  cIOCOOHOCTBIO  panMOHAIBHO
NIPUMEHSTD €CTECTBEHHOHAYYHbIE u
OOIIeHH)KCHEPHBIC 3HAHHE, MATEMATHYCCKHE
METO/IbI B MPO(HECCHOHATBHOMN NeATSIbHOCTH

Texkymuii KOHTPOJIb:

YcTHBIN OIPOC 110 TEMAM:

Tema 1. JIuneiinas anreopa.

Tema 2. BektopHas anredpa.

Tema 3. AnanuTuueckas TIeoMeTpus Ha
TUIOCKOCTH.

Tema 4. AnamuTHyecKas TEOMETpPHSI B
MIPOCTPAHCTBE.

Tema 5. KoMIiekcHble 4ncIa.

Tema 6. BBenenue B aHamm3.

Tema 7. HuddepeHmmansHoe HCYUCICHHUE
(hyHKOHN OHO TepeMeHHOH.
Tema 8. HHrerpanbHOe
(GyHKIMIA OHOW TIEpEMEHHOU.
Tema 9. luddepeHnuanbHoe HCUHUCICHHE
(GYHKIMH HECKOJIBKHUX ITEPEMEHHBIX.

Tema 10. VHTerpampHOe HCYHCICHHE
(GYHKIMH HECKOJIBKHUX MEPEMEHHBIX.

Tema 11. JuddepeHunansaeie ypaBHEHHS.
Tema 12. Paasbl.

HUCYHCJICHUC

KonrpoabHas pabora mo temam:

Tewma 1. JIuneiinas anre0Opa.

Tema 2. Bektopras anreOpa.

Tema 3. AnanuTHueckas TIeoMeTpHUs Ha
TUTOCKOCTH.

Tema 4. AHanuTHueCcKas
MPOCTPAHCTBE.

Tema 5. KoMmuiekcHble yucna.
Tema 6. BeeneHnue B aHamus.
Tema 7. duddepeHimanrsHoe HCYUCICHHE
(hyHKOHN OHOM TTepeMeHHOH.
Tema 8. HHrerpanbHOe
(hyHKUHN OHO TTepeMeHHOH.
Tema 9. MuddepeHnuansHoe HCYUCICHHE
(GYHKIMH HECKOJIBKHUX MEPEMEHHBIX.

Tema 10. VHTrerpanbHOe HCYHCICHHE
(GYHKIMH HECKOJIBKHUX MEPEMEHHBIX.

Tema 11. [AuddepenuuansHbie ypaBHEHHUSI.
Tema 12. Panpr.

IIpoMe:kyTOYHAs1 aTTeCTALUSA:

Ix3amen

reOMETpUsl B

HCYUCIICHUEC

VK-1 crocooeH
OCYIIECTBIISITh  TIOKCK,
KPUTHYECKUI aHAIlU3 U
cuHTe3  UH(DOpPMAIUH,
MPUMEHSATh CUCTEMHBIN
MOAXON JUIA  PEIICHHS
IIOCTABJICHHBIX 3aaa4

3HaTh NpUHIMOBL 3((EKTHBHOrO MOUCKa,
KPUTHUYECKOTO aHanmu3a U CUHTE3a
nHdopmanny, KOMIIJIIEKC METOJUK
CHCTEMHOT0  MHOAXOJa  JUIl  pELICHUA
MaTeMaTHYeCKHX 3a1a4

YMeTp ocymecTBIATh 3G GEKTUBHBIN TOUCK,

KPUTHUYECKUI aHam3 " CHHTE3
nHGOPMANINK; HCIIOJIB30BaTh CHCTEMHBIN
NOAXON M PpEUIeHMs MaTeMaTHYECKHX
3a1a4

Brnaners HaBbIKaMH 3((EKTHBHOTO ITOHCKA,
KPUTHUYECKOTO aHamu3a U CUHTE3a
nHpopManny; CHOCOOHOCTHIO NPUMEHSTH

Texymuii KOHTPOJIb:

YcTHBIM onpoc 1o TeMam:

Tema 1. JIuneiinas anreopa.

Tema 2. BextopHas anre6pa.

Tema 3. AmnanuTuueckass TeOMeTpHs Ha
TUIOCKOCTH.

Tema 4. AnanuTHYecKas
MIPOCTPAHCTBE.

Tema 5. KoMIiekcHele 4nca.
Tema 6. Benenue B aHamm3.
Tema 7. HuddepeHimansHoe HCUUCICHHUE
(GyHKIMI OTHOW TIepeMEHHON.
Tema 8. HnrerpambHOoe
(GYHKIMI OHOH TIEpeMEHHON.
Tema 9. lnddepeHnuanbHoe HCUHUCICHHE

reoMeTpusl B

HCYUCIICHUC




CHCTEMHBIH MOJIXO0T
MaTeMaTHYECKHX 3a/1a4

Uil pelieHus | (GYHKIMH HECKOJBKHX MEPEeMEHHBIX.
Tema 10. MHHTerpanbHOE  HCYHCICHUE
(GYHKIUIA HECKOIBKUX NEPEMEHHBIX.
Tema 11. JuddeperunancHeie ypaBHEHH.

Tema 12. Paasbl.

KonrpoabHas pabora mo temam:

Tema 1. JIuneiinas anreopa.

Tema 2. BekTopHas anredpa.

Tema 3. AnanuTuueckas TIeoMeTpus Ha
TUIOCKOCTH.

Tema 4. AnHanuTHueckass TeOMETpUS B
MIPOCTPAHCTBE.

Tema 5. KoMIiekcHble 4ncIa.

Tema 6. BBenenue B aHamm3.

Tema 7. HuddepeHmmansHoe HCYUCICHHUE

Tema 8.

Tema 10.

Tema 12. Paasbl.

Oxzamen

($hyHKUHN OHO TepeMeHHOH.
HurerpansHoe
(GhyHKOHN OHO TepeMeHHOH.
Tema 9. luddepeHnuanbHoe HCUHUCICHHE
(GYHKIMH HECKOJIBKHUX MEPEMEHHBIX.
HNHurerpansHoe
(GYHKIMH HECKOJIBKHUX MEPEMEHHBIX.

Tema 11. [AuddepeHuuansHbie ypaBHEHHUS.

IIpomeskyTouHasi aTTecTamus:

HCYHUCIICHUC

HUCYHUCJICHUC

2. KPUTEPUU OLIEHUBAHUS COOPMUPOBAHHOCTU KOMIIETEHIIAM

Komner 3aureHo He 3aureno
eHuIus Broicoxuii ypoBeHb | Cpeanuii ypoBedb | Huzkuii yposenb | Huike moporosoro
(OTJIMYHO) (xopo1o) (YAOBJ1€TBOPUTEIBHO) YPOBHS
(86-100 6aa10B) (71-85 6amn0B) (56-70 6a1;10B) (HeyoBJIETBOpUTE
JIBHO)
(0-55 6ajaoB)
OIIK-1 3HaeT paloHalbHbIE 3HaeT palMoHaIbHbIE 3HaeT criocoObl He 3Haer crnoco0Osl
CHIOCOOBI IPUMECHEHUS CTIOCOOBI IPUMECHEHUS MIPUMEHECHUS MIPUMEHECHUS
€CTECTBEHHOHAYYHBIX U €CTEeCTBEHHOHAYYHBIX U €CTECTBEHHOHAYUYHBIX U €CTECTBEHHOHAYYHBI
00IIenHXEHEPHBIX 0a30BbIX OOIIEHHKCHEPHBIX | 0a30BBIX X u
3HAHUN, MATEMAaTHYECKUX | 3HAHWM, MAaTEMAaTHUYECCKUX 00IIEMHKEHEPHBIX 00IIENHKEHEPHBIX
METO/JIOB B METOJIOB B 3HAHUM, OCHOBHBIX 3HAHUM,
npodeccnoHambHOMI npoQeCcCHOHANBHOM MaTeMaTHYEeCKHUX METOJIOB | MaTeMaTHUYCCKUX
JIeATEeIIbHOCTH JIeATEIIbHOCTH B npodeccnoHanbHOM METOJIOB B
JIeITEeIbHOCTH npogecCHOHATBHOM
JIeSITEIbHOCTH
YMeeT paumoHaIbHO YMeeT paumoHaabHO YMeer npuMeHsITh He ymeer
MPUMEHSTH MIPUMEHSTh €CTECTBCHHOHAYYHEIC MIPUMEHSTh
€CTEeCTBEHHOHAYYHBIE U €CTEeCTBEHHOHAy4YHbIE U 3HaHUS, OCHOBHBIC €CTECTBCHHOHAYYHBI
0O0IIeHH)XEHEPHBIC 0a30BbIe OOIMICHH)KEHEPHBIE | MaTEMaTHICCKHE METOIBI eu
3HAHUS, MATEMAaTHUECKUE 3HAHUS, MATEMaTHYECKUE 10 33/TaHHOMY Ia0JIOHY B | OOIIEeNH)KeHEPHbBIS
METO/IbI B METO/IbI B npodeccrnoHaTbHOM 3HaAHUS,
npodeccnoHamTbHOMI npodeccuoHaTbLHOM JIeATETBHOCTH MaTeMaTHIeCKHe
JIeITeIIbHOCTH JIeATEeIIbHOCTH METO/IbI B
npodeccrnoHaTbEHOM
JIeSITeJIBHOCTH
Bianeer ciocoOHOCTEIO Biageer crtocoOHOCTEIO Bianeer ciocoOHOCTEIO He Bnageer
palMOHATHLHO PUMCHSTH PaIMOHAFHO PUMCHSTh MPUMEHSITD CITOCOOHOCTBIO
€CTEeCTBEHHOHAYYHBIE U €CTECTBEHHOHAYy4YHbIE U €CTECTBEHHOHAYYHEIC paIMOHATIBFHO
0O0IIenH)XEHEPHBIC 0a30BbIc OOIICHH)KECHEPHBIC | 3HAHUS, OCHOBHBIC MIPUMEHSTh
3HaHHWsS, MaTeMaTHYECKUE 3HaHMS, MATEMATHUECKHE MaTeMaTHYECKHe METO IbI €CTECTBCHHOHAYYHBI
METO]IbI B METO/IbI B 0 33JJAHHOMY MA0JIOHY B | € |




npodeccroHabHOM npodecCHOHAIBLHOM npodeccrnoHaIBLHOM oO01IeHKEHEePHBIC
JesSTeIbHOCTH JesATEIEHOCTH JeATeIbHOCTH 3HAHUA,
MaTeMaTHYeCKue
METOJbI B
podeccCHOHATBHOM
JIeATeIbHOCTH
VK-1 3Haer NPUHIUIEL | 3HaeT npuHIUNE! | 3HaeT 0a30BBIe MPHUHIUNGI | He 3HaeT MpUHITHITEI
s¢¢dexTHBHOIO  TOHUCKA, | 3¢dekTnBHOTO MIOWCKA, | TIOMCKa, aHanmm3a U | TIOWCKa,
KPUTHYECKOTO aHajk3a W | KPUTHYECKOTO aHalM3a U | CHHTe3a HMHGOpPMAaIMHd MO | KPUTHYECKOTO
CHHTE3a nHdopmanuy, | cuHTE3a undopmanuy, | 3aJaHHOMY  aITOPUTMY, | aHaJIM3a W CHHTE3a
KOMILIEKC MeTOIMK | Oa3oBbIe METOJUKH | METOIUKH CHCTEMHOTO | MH(pOpPMALIH,
CHCTEMHOIO IOJXOJa JUISl | CHCTEMHOTO MOAXOJa JJIsl | MOAXoJa JUIS  PELICHUS | KOMIUIEKC METOAMK
peLIeHUs] MAaTEMAaTHYEeCKUX | PElICHHsS MaTeMaTH4eCKHX | CTaHJapTHBIX CHCTEMHOT'O
3a1a4 3a1a4 MaTeMaTHYeCKHX 3a7a4 MoAX0/a ULt
peneHns
MaTeMaTHIECKHX
3a1a4d
YMeTb OCYILECTBIATE | YMeeT OCYIIECTBIIATE | YMeeT ocymecTBiATh | He ymeer
3¢ eKTHBHBIH TIOUCK, | 3G PEKTHBHBIH MOUCK, | MOUCK, AHAIU3 M CHHTE3 | OCYIIECTBIATH
KPUTHYCCKHI aHAJIW3 ¥ | KPUTHYSCKHH  aHain3 ¥ | MHPOpMAaLUH 1O | MOWCK,
CHHTE3 uHdopmanuy; | CUHTE3 uHdopmanuy, | 3a1aHHOMY AJITOPUTMY, | KPUTHYECKUN
HUCIOJb30BaTh CHCTEMHBIM HCIIOJIB30BATh 0a3o0BEIC HCIIOJIB30BATh MCTOOUKH aHaJIu3 U CUHTC3
noaxonqQ JUIA peuicHus MCTOAUKH CHUCTCMHOTI'O CHUCTCMHOTI'O IoAXOoJa IJid I/IH(I)OpMaHI/II/I,
MaTCMaTUYCCKUX 3a1a4d noaxoga JJI peuicHusA peuicHus CTaHdapTHBIX HCIIOJIB30BATh
MaTCMaTUYCCKHUX 3aJa4 MATCMaTUYCCKHUX 3a1a4 MCTOAUKHU
CHCTEMHOI'0
HoAXoa AJIst
penreHns
MaTeMaTHIECKHX
3amad
Bramets HaBbIKaMH | Bnaneer HaBbIKaMH | Bnageer HaBbIKamu | He BJageeT
s¢pdexTBHOrO  MOHUCKa, | 3PdeKkTHBHOrO MOKCKA, | IPUMECHEHUsS] NPHHIMIOB | HABBIKAMH
KPUTHUYECKOTO aHalli3a W | KPUTHYECKOro aHaiu3a U | MOWCKa, aHAIN3a u | s3pdexTuBHOrO
CHHTE3A uHpopmanum; | cuHTE3a undopmanuy, | cuHTe3a uHQOpMALMK IO | MOUCKA,
CIOCOOHOCTBIO MIPUMEHSTH | UCHOIb30BAHUS 0a30BbIX | 3aJaHHOMY aJlfCOPUTMY, | KPUTHYECKOTO
CHCTEMHBIN noaxona A MCTOJHUK CHUCTCMHOTI'O METOAUK CHCTEMHOTI'O aHajJu3a W CHHTC3a
peuIeHUsA MaTEMaTUICCKUX nmoaxonaa JUIsL peuicHus noaxoaa JII peuIcHuA I/IH(I)OpMaHI/II/I;
3a1a4 MaTeMaTHYeCKHX 3a1a4 CTaHJapTHBIX CIIOCOOHOCTBIO
MaTeMaTHYeCKUX 3a1a4 NPUMEHSATb
CHCTEMHBIH TOJXO0J
JUTS penieHus
MaTeMaTHYECKHX
3aj1a4

3. PACIPEJEJIEHHUE OHEHOK 3A ®OPMbI TEKYHIEI'O KOHTPOJISA 1 TIPOMEXKYTOYHYIO
ATTECTAIINIO

1 cemectp.

Texymuii KOHTPOJIb!

Ycrubiit onpoc. Tema 1. Jluneitnas anrebpa. Tema 2. Bexropnas anrebpa. Tema 3. AHamuTndeckas TeéOMETpHUsl Ha
wiockoctu. Tema 4. AHanuTHYECKast FTeOMETPHS B IPOCTPAHCTBE.

MakcumanbHoe KonaudecTBo 6amios o bPC - 20.

Konrponsnas pabora. Tema 1. Jluneiinas anrebpa. Tema 2. BekropHast anrebpa. Tema 3. Ananurudeckas reoMeTpus Ha
wiockocTu. Tema 4. AHaIMTHYECKast TEOMETPHS B IPOCTPAHCTBE.

MakcumasnbHoe koaudecTBo 0amios o bPC - 30.

Hroro 20+30=50 6anios.

IIpoMeskyTouHasi aTTecTanus — 3x3aMeH-50 0anoB.




2 cemecTp.

Tekymnii KOHTPOJIb:

Ycraunif onpoc. Tema 5. KommnekcHeie yncna. Tema 6. BBenenue B ananmus. Tema 7. [luddepeHnumansHOe HCUNUCIICHIE
¢yHKUMi ogHOM mepemenHoit. Tema 8. MHTerpansHOe HcuncaeHne GyHKINH OTHOHN MepeMeHHO.

MakcumanbsHOe KonmdecTBo 6amios o bPC - 20.

Kontponpnas pabora. Tema 5. KommiekcHeie umcina. Tema 6. Bpemenme B anmamms. Tema 7. JluddepeHunansaoe
ucuucienue QyHKIUH oHOH nepeMeHHoi. Tema 8. MHTerpanbHoe McuncieHne GyHKIMNH OHON TIepEeMEHHON.
MakcumanbHoe konaudecTBo 6amios o bPC - 30.

Hroro 20+30=50 6amnos.

IIpomexxyTounas arrecranus — 3k3aMeH-50 0aioB.

3 cemectp.

Tekymuii KOHTPOJIb!

Yt onpoc. Tema 9. duddepenmmansHoe ucurciacHne GyHKINIT HECKOIBKIX mepeMeHHbIX. Tema 10. MHTErpamsHOE
ncurcieHue QyHKIiA HecKOIpKIX nepeMeHHsIx. Tema 11. Tuddepennnancaeie ypaBHenus. Tema 12. Psaapr.
MakcumanbsHoe KonudecTBo 6amios mo bPC - 20.

Kontponpuas pabora. Tema 9. dubdepenmmansHoe ucuucieHne (YHKOUH HECKOJIBKHX mepeMeHHBIX. Tema 10.
WuTterpanpHoe ucumciaeHne (GYHKIHNA HECKOJIBKMX mMepeMeHHbIX. Tema 11. Iuddepennmansapie ypaBHeHUsS. Tema 12.
Paapl.

MakcumanbHoe koaudecTBo 6amios o bPC - 30.

Uroro 20+30=50 6amnos.

IIpome:xyTounas arrecranus — 3k3aMeH- 50 Oaios.

[MpoMexyTouHasi aTTECTAlMss MPOBOJAMTCS IOCJIE 3aBEpUICHHS H3y4YeHUS MAUCIMIUIMHBI WM ee 4acTd B (opme,
onpeaensieMoll y4eOHbIM IUIAHOM O00pPA30BATENbHOW MPOrPaMMBI C IENBI0 OLECHUTH PaboTy O0O0ydaromerocs, CTENeHb
YCBOCHHS TEOPETHUECKHUX 3HAHUMN, YPOBEHb CPOPMUPOBAHHOCTH KOMITETCHIHIA.

[penopaBaresb, NPUHUMAMONIMN 3K3aMEH, O0ECMeYMBAcT CiydailHOe pachpe/ieiecHHe BapHUaHTOB HSK3aMEHAIMOHHBIX
3aJ[aHUil MEXIy OOYYAIOIIUMKCSA C TOMOIIBI0 OHICTOB W/HIM C MPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOIOTHH; BIpaBe
3aJ1aBaTh 00y4arOIEMYyCs JOMOIHUTENIbHbIC BOIPOCHI U 1aBaTh JOMOJHUTENbHBIC 3aIaHHsI TIOMHUMO T€X, KOTOPHIC YKa3aHbI
B Ouiere.

OxK3aMeH NPoBOAUTCS 1o OmietaM. B kaxxmoM Ousere aBa OLIEHOUHBIX CPECTBA!
1) yCTHBII MM TUCBMEHHBIA OTBET Ha BOIIPOC;
2) pelieHue 3aa4H.

VYCTHBIN WM TUChMEHHBIN 0TBeT — 20 0aIlioB.

Pemenne 3amaun — 30 Oaywios.

Hroro 20+30=50 Gamios.

Oomiee KOIMYIEeCTBO OAIUIOB 1O TUCIHUILIHHE 32 TEKYIIHH KOHTPOIb M MMPOMEXKYTOUHYIO aTTecTammro: 50+50=100 6anios.

CooTBeTcTBHE OAIIIOB M OLIEHOK:
Jns sx3amena:

86-100 — orTinyHO

71-85 — xoporiio

56-70 — y1oBICTBOPHUTEILHO
0-55 — HeyIOBIETBOPUTETHHO

4. OIEHOYHBIE CPEJICTBA, IOPAJOK UX IPUMEHEHUA U KPUTEPUU OLIEHUBAHUSA

4.1. OIEHOYHBIE CPEJICTBA TEKYIIEI'O KOHTPOJIA

4.1.1. Ycrublii onpoc. Tema 1. JIuneiinasa anredpa. Tema 2. BekTopHas anreopa. Tema 3. AHanuTuueckas
reoMeTrpus Ha Iiockoctu. Tema 4. AHaauTHYecKasi reoMeTpus B npocrtpaHcTBe. Tema 5. KommiekcHble ynciaa.
Tema 6. Beenenue B anaau3. Tema 7. IudpdepennuanbHoe ucuuciaenue pynkunii onnoii nepemennoii. Tema 8.
HHTerpanbHoe ucuucjieHue pynkuuii oqnoii nepemenHoii. Tema 9. luddepenunanbHoe ucuucieHue pynkuui
HecKOJbKHUX nepeMeHHbIX. Tema 10. MHTerpasbHoe ucuncienne GyHKIUI HeCKOIbKUX nepeMeHHbIX. Tema 11.
Juddepenunanabubie ypapHenusi. Tema 12. Pagebl.

4.1.1.1. Ilopsinox npoBeJeHNs U MPOLEAYPA OLCHUBAHUS.
VYCTHBIN ONpoc NMPOBOJMTCS HA TPAKTHUECKMX 3aHATHAX. OOywaromuecs: BBICTYNAIOT C JOKJIAaMH, COOOILIEHHUSIMHU,
JIONIOJTHEHUSIMY, Y4YacTBYIOT B JHMCKYCCHM, OTBEYAlOT Ha BONpPOCH! Ipenogasarens. OLiEHUBAeTCs YpPOBEHb JOMalIHEH



MOJTOTOBKH II0 TeMe, CIOCOOHOCTh CHCTEMHO M JIOTHYHO W3JIaraTh MaTepHaj, aHaJlIu3upoBaTh, (HOPMyIHpOBATH
COOCTBEHHYIO MTO3UIINIO, OTBEYATH HA JOTOJIHHUTEIHEHBIE BOIIPOCHL.

4.1.1.2 Kputepun oueHUBaHUS

17-20 6a1J10B CTABUTCH, €CJIH 00yJaAIOIIUIACS:

B oTBeTe KadecTBEHHO pacKphLI cojaep)kaHue TeMbl. OTBET XOpOIIo CTPYKTypHupoBaH. [IpekpacHO OCBOCH MOHATHHHBIN
anmapart. [IpoIeMOHCTPUPOBAH BHICOKUI YPOBCHb MOHMMAaHUS MaTepuana. [IpeBocXoHOe yMEHUE (POPMYIHPOBATh CBOU
MBICTIH, 00CYXKIIaTh TUCKYCCHOHHBIC ITOJIOKCHHUS.

14-16 6a110B CTABHUTCS, €CJIU 00yJarOIIHiics:

OcHOBHBIE BONPOCHI TeMBI packpbul. CTpyKTypa OTBETa B LIEJIOM aJIeKBaTHA TeMe. XOpOIlIO OCBOCH MOHITHIHBIN anmnapar.
[IpogeMOHCTPUPOBaH XOPOIIW YPOBCHb IMOHMMAHHs MaTepuayia. Xopollee yMeHHe (HOpMYyTHpPOBATH CBOHM MBICIHH,
00CY)KIaTh TUCKYCCUOHHBIC MOJIOXKCHUS.

11-13 6a/J10B CTABUTCHA, €CJIH 00yUaAIOIIUIACS:

Temy wactmuHo packpsil. OtBer cnabo CTpykTypupoBaH. IIOHATHHHBIM ammapar OCBOGH dYacTW4yHO. [loHmMaHune
OTJIENFHBIX TTOJIOKEHUH M3 MaTepualia Imo TeMe. Y IOBIETBOPHUTEIbHOE YMEHHE (HDOPMYIHUPOBATH CBOM MEICITH, 00CYXAaTh
JVICKYCCHOHHBIC TTOJIOKEHS.

0--10 6a/1J10B CTABUTCS, €CJIH 00yYAIOIIHIiCS:

Temy He packpbul. [IoHATHIHBIN ammapaT OCBOSH HEYIOBIETBOpUTENbHO. [loHMMaHue MaTepuania (parMeHTapHOE WIIH
otcyrcTByeT. Heymenue GpopMynupoBaTh CBOM MBICIH, 00CYXKIATh TUCKYCCUOHHBIC TTOJIOKCHUS.

4.1.1.3. ConepsxaHne OLlECHOYHOI'0 CPeACTBA

1 cemecTp.

Tembr 1-4.

Bompocsr:

. ChopmynupyiiTe npaBuia BEIYUCICHHS ONPEACIUTENICH BTOPOTO MOPSAKA.
. ChopmynupyiiTe ipaBuia BEIYUCICHHS ONPEACIUTENICH TPETHETO NOPSIKA.
. Kakue snemeHTapHsIe MpeoOpa3oBaHus MaTpHIL BBl 3HaeTE?

. Kakas matpuna Ha3pIBaeTCa €qUHUYHON?

Kaxue metoab! pemeHust cucTeM JMHEWHBIX YpaBHEHUH Bbl 3HaeTe?

. Jaiite onpeneneHue BeKTOpa.

. Uro Ha3bIBaeTCs CKaJSIPHBIM IPOU3BEICHUEM BEKTOPOB?

. Uto Ha3bpIBaeTCsSI BEKTOPHBIM IIPOU3BEICHHEM BEKTOPOB?

9. Uto Ha3BIBaeTCA CMENIAHHBIM ITPOU3BEACHHUEM BEKTOPORB?

10. HazoBuTe ycioBre nmapauieIbHOCTH U MEPIEHANKYISPHOCTH JBYX NMPSIMBIX Ha IIOCKOCTH.
11. Jlaiire onpeneneHue OKpy>KHOCTH, AJUIHIICA, TApabOoIIbl, THIEPOOIIHL.

2 cemecTp.

Tembr 5-8.

. KakoBa reomerprueckast ”HTEpIIpeTanys KOMIDIEKCHOTO yKcia?

. KakoB anroputm nepeBojia KOMIUIEKCHOTO YHCIIa U3 anreOpandeckoil JOpMBbI B TPUTOHOMETPHUYECKYIO?
. HaiiTe onpeescHue OrpaHIYCHHON () YHKITHH.

. Haiite onpeaencHre NePUOANICCKON (PYHKIIUH.

. Jaiite onpeneneHne 4eTHOW QyHKINH.

. Maiite onpenenenue npeaena GpyHKuK B Touke.7. Jlaiite onpeaeneHue Npou3BOHON HYHKIMN B TOUKE.
. KakoB MexaHW4eCKHii CMBICT TIPOU3BOIHON?

9. Ilpu xakoM yciI0BHHU (PYHKIHS BO3PACTAET HA IPOMEXKYTKE?

10. Chopmynupyiite Teopemy Jlarpamxka.

11. Haiite onpeneneHue HEONPEAEIEHHOTO UHTErpaa.

12. Kakas QyHKIMS Ha3bIBAaeTCSl pallMOHAIBHOM?

13. B xakoM ciydae panuoHaibHas ApoOb Ha3bIBAETCS PaBHILHOW?

14. Kakue panyioHaJgbHbIE 1poOU Ha3bIBAIOT JIEMEHTAPHBIMU?

3 cemectp.

Tembr 9-12.

O NN KW~

1. [laliTe onpeaeeHre 9acTHON MPOU3BOTHOM.

2. Uto Ha3wbIBaeTCsA rpagueHTOM?

3. Ha3oBuTE OCHOBHBIE IPUIIOKEHHSI IBOWHBIX HHTETPAJIOB.

4. Ha3zoBuTe OCHOBHBIC IPUIIOKEHUS TPOHHBIX HHTETPAJIOB.

5. Kakoe ypaBHeHHE Ha3bIBaeTCA OOBIKHOBEHHBIM JU((QepeHINATbHBIM ypaBHEHUEM ?

6. Uro Ha3bIBaeTCsl MHTETPaJIbHON KpUBOH TU(depeHnanbHOr0 ypaBHEHU?

7. Kaxue npu3HaKku CXOAUMOCTH YHCIIOBBIX PSJIOB C MOJIOKUTEIbHBIMU UI€HAMU BbI 3HaeTe?
8. Kakoii psi Ha3pIBaeTCsi rapMOHHYECKUM?
9. Ilpu xaKoM yCIOBUU CXOJUTCS T€OMETPUUIECKUIN psif?
10. Jlaiite onpeneneHue 3HakKo4epeIyOLUEerocs psa.



4.1.2. KourpoanHas pagora. Tema 1. JIuneiinast anreopa. Tema 2. BekropHas anreopa. Tema 3. AHajauTu4eckasi
reoMeTpusi Ha miaockoctu. Tema 4. AHanuTHYecKasi reoMeTpus B mpocTpancTBe. Tema 5. KommiekcHble 4yncia.
Tema 6. Beenenue B anasmms. Tema 7. {uddepenunanbHoe ucunciaenue Gpynkumii onHoii nepemenHoii. Tema 8.
HNuTerpanbHoe ucuyucieHue GpyHkuuii ogHoii mepemennoii. Tema 9. Iuddepenuunansuoe ucuucienue GpyHKIu
HecKOJbKHX nepeMeHHbIX. Tema 10. MuTerpansnoe ucuucieHue GpyHKIUNH HeCKOJbKHX MepeMeHHbIX. Tema 11.
JAuddepenunanbubie ypapuenus. Tema 12. Psigbl.

4.1.2.1. Ilopsinox npoBeJeHHUs U NPOLEAYPA OLCHUBAHUS.

KonrponbHass paboTa NMPOBOJWTCS B 4achl ayIUTOpHOM paboThl. OOydaromuecs MONYYalOT 3aJaHHs UL NPOBEPKU
YCBOGHUsI IPOHICHHOT0 MaTeprana. PaboTa BBIOIHAETCS B MUCbMEHHOM BUJIE U claéres npenogaBarento. OneHnBaloTCs
BJIaJICHUE MAaTEepPHAIOM IO TeMe paboThl, AaHAINTHYECKUE CIOCOOHOCTH, BJIAJCHUE METOAAMH, YMEHUS M HaBBIKH,
HEOOXOAUMBIE IS BBITTOJTHEHUS 3aJaHUH.

4.1.2.2 Kputepun oueHUBaHUS

26-30 6a,1J10B CTABUTCS, €CJIH 00yYaAIOIIHIACS:

[IpaBunbHO BBIOJHWA Bce 3afaHud. IIpogeMOHCTpUPOBall BBICOKMH YpPOBEHb BiafeHUs MarepuaioM. IIposBieHs
MIPEBOCXOIHBIE CTIOCOOHOCTH PUMEHSTh 3HAHWS M YMEHHS K BBITIOJTHEHUIO KOHKPETHBIX 3a/1aHUI.

21-25 6a/1J10B CTABUTCS, €CJIH 00yUaAIOIIHIACS:

[IpaBuIbHO BBINOJHWI OOJNBLIYIO 4YacTh 3agaHuil. [IpUCYTCTBYIOT He3HauuTeNbHble OMMOKH. IIpomemMoHCTpHpOBaH
XOpOIIMH YpOBEHb BIAACHUS MaTepuaioM. I[IposBIEHBI cpenHHE CIOCOOHOCTH NPUMEHATh 3HAHMA M YMEHHSA K
BBITIOJTHECHUIO KOHKPECTHBIX 33}13HI/II>1.

17-20 6anj10B CTABUTCH, €CJIH 00yJAIOLIUIACS:

3amaHuss  BBINOJHKI 0Oojiee dYeM  HAmojoBUHY. [IpHCyTCTBYIOT cephE3Hble omuOku. I[IpojeMOHCTpHPOBaH
YAOBJICTBOPUTEIHHEBIN YPOBEHB BIaeHU MaTepraioM. [IposBIieHBl HU3KHE CIIOCOOHOCTH MPUMEHATH 3HAHUS U YMCHHS K
BEITIOTHEHUIO KOHKPETHBIX 32 IaHHH.

0--16 6a/1JI0B CTABUTCS, €CJIH 00yUYAIOIIHIiCS:

3amaHus BRITIOJNHWI MEHEE YeM HamoloBHHY. [IpogeMOHCTpHpOBaH HEYAOBICTBOPUTEIHHBIN YPOBEHb BIIAJCHHUS
MaTtepuasoM. [IposBIIeHBI HEZOCTATOYHBIE CIIOCOOHOCTH TMPHMEHSATH 3HAHWS W YMEHHSA K BBITIOJTHEHHIO KOHKPETHBIX
3aaHAN.

4.1.2.3. ConepsxaHne OLlECHOYHOI'0 CpeACTBa

1 cemecTp.
Temsbr 1-4.
Bapuanr 1.
3 2 3
1. BHIYHCITHTB ONpe/IeuTeNh TpeThero nopsinka O 2 1.
1 4 2
y 1 -2 4 4
2. Haiitu npousBeneHne MaTpul, 4 — , B =
7 -4 2 5
2 3
3. Beraucnuth 00paTHyo MaTpully B = -

2Xx -3y +z = 2

I
|
(6]

4. Pemmuth cHCTeMY ITMHEHHBIX ypaBHeHnit ¢ X +DY —4Z
4x +y -3z =-4

5. HaifT Tiomas TpeyrobHUKa, OCTPOSHHOTO Ha 3 aHHBIX BEKTOPaX @ = (1,61); b= (2,-1,-2); c= 311).

6. Haiitn yron Mexy 3aaHHbIMU IpsiMbIMU X+3y+5=0, 2x-y+6=0.
7. IlpuBecTn ypaBHEHHE K KAHOHMYECKOMY BUAY U ONPEIEIIUTD BUJI KPUBOH BTOPOTO MOPSIIKA
3x%+10xy+3y-2x-14y-13=0.

Bapuanr 2.

1 2 3
1. BBI4HCIUTH OTIpeIeUTENb TpeThero mopsaaka 2 3 1),

1 4 2



2. Haiitu npousBeeHue MaTpul, 4 =— 3 -2 , B = 3 4 .
5 -4 2 5

2 5
X -3y +z =0

1 4
3. Beruncnute 00paTHyto MaTpuly B = ( j .

4. Pemuth CHCTeMy TMHEHHBIX ypaBHeHniis X +5y -4z =-5.
4x +8y -3z =1

5. HailTu mIowma s TpeyrobHIKa, IOCTPOEHHOTO Ha 3aJaHHbIX BEKTOPAX @ = (2;651); b= (-3;-1;-2); c= (L,1;0).

6. Haiitn yron Mexy 3alaHHBIMU NpIMbIME 2X+Y-1=0, 2x-5y+2=0.
7. IlpuBecTn ypaBHEHHE K KAHOHMYECKOMY BUAY U ONPENEIIUTD BUJl KPUBOM BTOPOTO MOPSIIKA
16x% - 9y? -64x - 8y +199=0.

2 cemecTp.
Tembr 5-8.
Bapuanr 1.

—1+i

@§+02.

1. Beruncnuts 5

Nx+1
lg(2+x)

2. Haiit ob6nacth onpeneneHus GyHKOuU Y =

3. I/ICCJ'IGZ[OBEITB q)yHKL[I/IIO Ha YCTHOCTb U HCYCTHOCTDb, OTPAHUYCHHOCTD, ICPUOANTHOCTD f(X) =

. [5x+1-4
4. Haiitu npezen ¢pysxuuu B Touke 1M —m+—— .
x—3 X—3

xz—ll

5. Beuucmuts npousBoanyto: Y = (3X2 —Xx)In x.
arccos(5x + 3)
x-1

2X
6. Belunciuts npou3BoAHY0 QyHKIUKN Y = + log 3 (7-x)
VX+4
x3

7. ViccnenioBath (GyHKIMIO C TIOMOIIBIO IPOU3BOHOM M OCTPOHTH €€ rpaduk ) = R

l-x
. 2

8. BeIuncnuTh HeonpeAeIeHHbIN HHTErpal ICOS 3xdx .

T

4
9. BEIUUCTUTD OTIpe/IeIeHHBII HHTEeTpal IX tg 2 X dx.
0

Bapuanr 2.

1. Borumcsuts +/— 7 + 2410 .

1
2. Haiitu obnacTs onpeneneHus GyHKIUU Y = m +Ax+2.
og(Ll—x
2X

x? +1

3. UccrenoBarh (yHKIMIO HA YETHOCTh U HEYETHOCTh, OTPAHMYEHHOCTD, lepuoandnocTs | (X) =

im x*ctg 2X
4. Havitu nipenen (yHKIUM B TOYKE .~
P by x=>0  sin 3X

5. BBIYUCITUTH MPOU3BOHYIO: Y = (X3 + 2X) COSX.



6. Borumciuts npousoanyto Gynkuuun: Y = Sin 3 (tg2x) + 2 (3x+5)- e,
3+ cos(2x)

2X
x2 +1'

7. VlccnennoBath (hyHKIUIO C TIOMOIIBIO TPOM3BOAHON M IOCTPOUTSH €€ Tpaduk Y =

8. Boraucnuts HEONpEAEIEHHBIN HHTETPa I sin 2 5xdx .

7
.4 X
9. BeuucnuTh onpeeneHHbIi HHTerpal ISII‘] 4 E dx.
0
3 cemectp.
Tempbr 9-12.
Bapuanr 1.

2 4
1. BBIYUCIINTD YaCTHBIE IPOU3BOJHBIE IEPBOTO MOpsAAKa Z = In( XY+ Xy ) .

2. Haiftn niponssoamyio HessHoi gynkunn 3X +6Y? +4z° —sin(x* +y* +2?) =0..
3. BeruucnuTh 1BOWHOM HHTETpa:

”xydxdy, G: y=0,x=1y=xXx
G

4. Pemnts muddepeHnmansHoe ypaBHEHHE x? y"+ x? y'=1

5. UccnenoBaTh Ha CXOOUMOCTD PsiJL i(_ 1)”+1 1 .

n=1 ‘\/ﬁ
Bapuanr 2.
1. BeIYncIuTh YacTHBIE IPOU3BOAHBIC IIEPBOTO TOpsiAKa Z = tg ( X2 Y+ Xy4) +Y.

2. Haiitu npon3BoaHyt0 HessBHOM GyHKIMH X+ 6y2 - 4Z3 —cos(X+ y2 + 22) =0..
3. BeruncnuTh 1BOMHOM HHTErpa:

”(X—y)dxdy, G: y=x%y=1.

G

4 —
4. Pemmuts muddepeHmanbHoe ypaBHECHIE y + ; y= 3
X

& 1
5. MccnenoBath Ha CXOIUMOCTE PsJL I YL
; 1) n(n+1)

4.2. OLIEHOYHBIE CPEJICTBA IPOMEXYTOUYHOMN ATTECTALIAU

[Mo mucrumumHe TpexycMOTpeH 3k3aMeH B 1, Bo 2 m 3 cemectpax. OHH mpoxonuT mo Omneram. B kxaxkigom Omiere
COIICPXKUTCS OJWH TEOPETUYECKUH BOMPOC W OJHA 3aJada. OK3aMeH IPOBOAMTCS B YCTHOW, MHUCHMEHHOU WIIH
KOMIBIOTEepHOH popme. OLieHUBaETCS BIAJICHAE MaTEPHUATIOM, €r0 CHCTEMHOE OCBOCHHE, CTIOCOOHOCTh IPUMEHSTH HYKHBIC
3HaHUS, HABBIKH U YMECHHS TIPY aHAJH3€ MPOOJIEMHBIX CUTYallui M PeIICHIH MPAaKTHICCKAX 3aJaHHH.

4.2.1. YcTHBIH WM NMCLMEHHBIH 0TBET HA BOIPOC

4.2.1.1. TTopsaaok npoBeeHUsI U MPOLEAYPA OLIEHUBAHMSI.
VY CTHBIN WM IUCBMEHHBIA OTBET HA BOIIPOC HAIIPABJIEH HA IIPOBEPKY 3HAHUNA OCHOBHBIX Pa3e/IOB MATEMATUKH.

4.2.1.2. Kpurepuu olleHUBaHMs.

17-20 6an110B cTABUTCS, €CIIN 00YIAIOIIHIACS:

B oTBeTe KadecTBEHHO PACKpBUI cojepikaHue TeMbl. OTBET XOPOMIO CTPYKTypHpoBaH. [IpekpacHO OCBOCH IMOHATHHHBIN
anmapart. [IpoleMOHCTpUPOBaH BEICOKUH YPOBCHb MOHMMAaHUS MaTepuana. [IpeBocXogHOe yMEeHHE (POPMYIHPOBATh CBOU
MBICTIH, 00CYXKIaTh TUCKYCCHOHHBIE ITOJIOKEHHUS.

14-16 6a110B cTaBUTCS, €CITU 00YIAIOIIHIICS:

OCHOBHBIE BOIPOCHI TeMBI packpbil. CTPYKTypa OTBETa B LIEJIOM aJIcKBaTHAa TeMe. XOPOIIO OCBOCH IMOHATUIHEIN ammapar.
[IpogeMoHCTPUPOBAaH XOPOWIMM YpPOBEHb IMOHMMAaHHS MaTepuayia. Xopolee yMeHue (OpMyIHpoBaTh CBOM MBICIH,
00CYXJaTh TUCKYCCHOHHbIE MOJI0KEHHSI.

11-13 6an1J10B cTaBUTCS, €CJIU 00ydarouiics:



Temy wactuuHo packpbil. OtBeT ciabo CTpyKTypupoBaH. [IOHATHHHBIA ammapar OCBOGH dYacTW4yHO. IloHmMaHue
OTJIEJIFHBIX TTOJIOKEHUH M3 MaTephala Imo TeMe. Y IOBJIETBOPUTEIbHOE YMEHHE (OPMYIHPOBATh CBOM MBICIH, 00CYXIaTh
JVICKYCCHOHHBIE TTOJIOKEHS.

0--10 6a/1JI0B CTABUTCS, €CJIH 00y4YalOUIHiics:

Temy He packpbul. [IoHATHIHBIN ammapaT OCBOEH HEYJNOBIETBOpUTENbHO. [loHMMaHHe MaTepHania (parMeHTapHOE WM
oTcyrcTByeT. Heymenue GpopMynnpoBaTh CBOM MBICIH, 00CYKAaTh TUCKYCCHOHHBIC TIOJIOKEHUS.

4.2.1.3. OueHo4HEIE cpeCTBA.

Bonpocs! 1J1st yCTHOT0 MJIM IHCBMEHHOI0 OTBETA:

1 cemectp.

1. JelicTBus HaJl MaTpULIAMHU.

. Onpenenutenu. Mx cBoiicTa.

. Pewienune cucrem JIMHENHBIX ypaBHEHUI.

. [lonsitne BexTopa. Onepannu Hax BeKTopaMu. KoopuHATEI BEKTOpA.

. CkansipHOE IPON3BEICHUE BEKTOPOB.

. BexTopHOe npou3sBeieHNEe BEKTOPOB.

. CMmemanHOE TPOM3BEICHNE BEKTOPOB.

. YpaBHeHHS IPSAMOI Ha IUIOCKOCTH. YTOI MEKAY NMPSIMBIMU. PaccTosHEE OT TOUKH 10 MIPSIMOH.
. KpuBsle BTOporo mnopsjaka Ha IJIOCKOCTH.

10. YpaBHeHUs MIOCKOCTU. YTOI MEXIy INIOCKOCTIMH. PaccTosiHME OT TOUKH 710 INIOCKOCTH.
11. IIpsimMast B IpOCTpaHCTBE.

12. TIoBEepXHOCTH U KPUBBIE B IPOCTPAHCTBE.

2 cemecTp.

1. AnreGpandeckas (popMa KOMIUIEKCHOTO YHCTIA.

. Tpuronomerpudeckas popma KOMIUIEKCHOTO YHCIIA.

. MoHoTOHHBIE QyHKINH.

. OrpaHnyeHHbIC U HEOTPAaHWYECHHbIE (YHKIIUH.

. UeTHble 1 HeUeTHBIE (YHKIIHH.

. [lepronnaeckue QyHKIHN.

. Ilpenen nocneqoBaTeNnbHOCTH.

. [Ipenen GpyHKIMHU B TOUKE.

9. BeckoneuHo Maible hyHKIUH.

10. HenpepbIBHOCTh (PYHKIIMU B TOUKE

11. Ompenenenune nUPOW3BOINHON.  YpaBHEHHMs KacaTelNbHOW M HOpMaiu. HemnpepblBHOCTh (QYHKIMH, HMeEIOIIeit
IIPOU3BOHYIO.

12. TIpon3BogHAs CYMMBI, IPOU3BEACHUS M YaCTHOTO. [IpOW3BOMHAS CIIOKHON (PYHKITUH.
13. Judpdepennman. Cesa3p quddepeHnnana ¢ mpon3BOIHON.

14. Teopema depma. Teopema Pomist. Teopema Jlarpamxka

15. Bozpactanue u yobiBanue GyHKIuHM Ha npomexxyTke. Heobxoammoe yciioBue skcTpeMyma. JlocTaToyHbIE yCIOBHS
MakCHMyMa U MHHHUMYMa.

16. [IpuMeHeHne BTOPOM MPOU3BOJHOM ISl OTBICKaHHS SKCTPEMYMOB.

17. Beimykisle pyHkuun. Touxu neperuda.

18. AcumMnTOTHI.

19. IlepBooOpa3Has 1 HeoNpeIeIeHHBIH HHTETPaIl.

20. lHTeTpUpOBaHUE MOJICTAHOBKOM.

21. VIHTeTpupOBaHNUE 110 YaCTSM.

22. VIHTeTprpOBaHUE PAIlHOHATHHBIX ()yYHKIIHH.

23. VHTerpupoBanne nppanuoHaIbHBIX (DYHKIHUI.

24. VlaTerpupoBaHne TPaHCLIEHICHTHBIX (QYHKIHH.

25. Onpenenennslii uaTerpan. ®opmyna Helorona JleiiOnuna.

26. InTerpupoBaHue 1o 4acTsM B ONPEJEICHHOM UHTErpajie. 3aMeHa IEPEMEHHON B ONPECIEHHOM MHTErpale.
3 cemecTp.

1. YactHeie nmpousBoHbie. Juddepennman GyHKINI HECKOJIBKUX MEPEMEHHBIX.

. [Ipou3BoIHAS CIIOKHOHN (PYHKITN HECKOJIBKUX MEPEMEHHBIX.

. [Ipou3BoHas mo HanpaBiIeHUIO. [ pagueHT.

. AuddepennmpoBanne HesIBHOHN (QyHKITHH.

. /IBoiiHbIE UHTETPAJIBL.

. TpoliHble UHTErpaJIbI.

. IIpunoxeHus 1BOMHBIX U TPOMHBIX HHTErPANIOB.

. YpaBHEHHUS C pa3eSIOUMUCS IEPEMEHHBIMHU.

. OgHOpOHBIE YpaBHEHUSI.

10. JIunelinsle ypaBHeHuUs. Y paBHeHHe bepHynnu.

11. YpaBHeHus B OJMHBIX AU depeHpaiax.

O 0 1O\ L KW

[o<BEN Be NNV, RSN US T O]

O 031N LN Wi



12. YpaBHeHUs1, He pa3pelIeHHbIe OTHOCUTEIBHO TPOU3BOIHOH.

13. Inddepennmanbaple ypaBHEHUS, TOMYCKAIOIIAE TIOHMKEHUE TTOPSIIKA.
14. JIunelinple ypaBHEHHUS N-TO MOPSIKA.

15. IIpu3HaKy CXOAUMOCTH YUCIIOBBIX PSIIOB C MOJIOXKHUTEIbHBIMY YWICHAMHU.
16. 3nakouepemyromuecs psabl. AOCONOTHAS U YCIOBHAS CXOAUMOCTb.

4.2.2. Penienue 3a/1aum.

4.2.2.1. Ilopsinox npoBeJeHNs U NPOLEAYPA OLCHUBAHUS.
IIpennararorcs 3a1a4u Ha MPOBEPKY YMEHUI pelaTs THIIOBBIE 3aa4l MaTEMAaTUKU.

4.2.2.2. Kpurepuu oneHUBaHUs.

26-30 6a1710B cTaBUTCH, €CJIH 00yHAIOIIMMCS S

3agaHue BRIITOTHEHO TTOJIHOCTHIO U MIPAaBUIIBHO.

21-25 6anaoB cTaBUTCH, €CJIH 00yHAOIIMMCS S

3agaHue BBINOJHEHO TIIOJHOCTBIO, HO HET JOCTAaTOYHOTO OOOCHOBaHWs. Mim Ipu BEepHOM pEIICHHH JAOIYyIICHA
BBIYHCIINTENIbHAS OIINOKA MIIM HEIOUET, HE BIMAIOIINI Ha IPABIIIBHYIO ITOCIE0BATEIbHOCTD PACCYKACHUMH.

21-25 6anoB cTaBUTCH, €CJIH 00YHAOIIMMCS

3aﬂaHI/IC BBITNTIOJIHCHO YaCTUYHO MJIH C q)aKTI/I‘ICCKI/IMI/I U BBIYMCIIUTSILHBIMH OIIMOKAMU.

0-16 6anu10B cTaBHUTCS, €CJIU 00YHAIOIUMCS :

3aﬂaHI/Ie HE BBIIOJIHEHO UJIU BBIIOJHEHO ¢ OOJIBIINM KOJIUYECTBOM (baKTI/I‘-IeCKI/IX M BBIYMCIIUTEIBHEBIX OIIHOOK.

4.2.2.3. OueHo4yHbIe CpeACcTBA.

1 cemecrp:
1 3 -
11 -
1. BoluncnuTe onpeaenuTeb:
2 1 -
3 0
234 2 -2
2. Haiitu 18AilB,eCHI/I A=|-1011|, B=| 0 2
213 -4 2
2 -2
4-25 1-1
3. Haittu A-B—2C ,eciu A= ,B=|-1 2 ,C=
-31 2 -1 2
3 7
2Xx -3y +z =2
4. Pemmre cucteMy ypaBHeHHH MeTonoM Kpamepa X +5y -4z =-5
4x +y -3z =-4
X +2y -3z =38
5. Pemute cucremy ypaBHeHui metogom I'aycca 2x -y +z =-1
X +y -2z =5

6. lanbt Bektopsl a=(2,-3) u b=(4,7). Haiitu a X bu JUTHHY BekTopa b.

7. Nansl BepmuHbl TpeyroiapHuka ABC: A(4,-1,1), B(-6,1,3), C(-4,3,3). Haiitu nnuHy ctopons! AC.
8. [lansl BepmmHbl TpeyronsHuka ABC: A(4,-1,1), B(-6,1,3), C(-4,3,3). Haiitu yron mexxay croponamu AB u BC.
9. laHBI ypaBHEHUS PSIMBIX |1 4X+3y—-1=0u |2 :3X—Yy+2=0. Haiiti yron Mex1y 3TUMH OPAMBIMH.
10. dansr 2 Touku P(3, 1) u K(-4, 3). CocraBuTh ypaBHEHUE NPSIMOWA, MPOXOASIIEH depe3 Touky (1, 0) mepreHauKyIspHo
BekTopy PK.
11. CocraBuTh ypaBHEHHE IIOCKOCTH, Tmpoxomsmer dwepes T. M (1, 2, 1) TnepneHAWKYIIPHO NPSIMOK
Xx—2 y+1 z-1
3 2 1
12. Hanmcath ypaBHEeHue NpsMoi, npoxosuieit yepe3 1. M (0, 2, -3):
a) HEepIEHIUKYIISIPHO IUIOCKOCTHU -2X+3y+52+1=0.




a) mapajuIeIbHO TUIOCKOCTH -2X+3y+52+1=0.
1+2i) -@-i)®
B+2i)° —(2+i)?

14. Beruucnuth ?/(2 + 2i)2 (— \/§ + i) .

1-i

13. Berauciantb

15. BeraucnuTs 3

2 cemecTp.
y 3x-1
13. Haiitu 0o61acTh onpenenenus QyHkiuun Yy = .
5X+6
I' V2X+ -1
14. Haiitn npenen: 15+ x -2
. hﬂ1+5xmnx)
hm -
X—>
15. Haiitu npenen: tgx
. 3x—=2
lim(=——=)%"*
16. Haiitu npenen: *~~ 3Xx+4
2X

17. UccnenoBath QyHKIMIO Ha HEIPEPBIBHOCTE ) = > .
X“ -1
1. Haiitu npousBoanyto ¢pyHKINH Y = X' +3x% —2x+1
2. Haiitn npoussoanyto pynkimu Y = tgX - Sin X

3. Haiitu skctpemym dyHkuuu Y = x® —3x

1 3
4. Haiiti ipousBojHyto GyHKumn Y = 3/; +t———+4
X X

5. Haitti npomseonyio dysximm Y = Sin > tg = .
X

63/x

6. Haiitu sxcTpemym ¢yHKmuu Y = ——
X+2

dx
7. BeIYMCIUTh HEONIPEIEICHHBII UHTErpajl J.— .
Nox -2
8. BbruucauTh onpeesieHHbli HHTerpait j xe “dx.
0

1

2
v X
9. BBIUNCIIUTE HEONPEAENEHHBII HHTErpal J'XG dx.

7
10. Beruricauts onpesieneHHbli HHTerpan J X COS XdX .
0

11. Beruncnaute HeONpeAEIeHHbIH HHTErpal

J e

12. BeruucauTh OnpeeneHHbl HHTerpan I xsin xdx.
0
L
13. BeraucianTs HEONpeAeICHHBIH HHTErpall J'e X X_2 dx.
1
14. BeraucianuTs OnpeeeHHbIN HHTErpal J. xe > dx.
0



3 cemecTp.

1.

2.

8
1

. HaiiTu yacTHbIe IpOM3BOJHBIE
. Haittu yacTHbIE IPOU3BOAHBIE
. Haittu yacTHBIE IPOU3BOAHBIE

. HaiiTu yacTHbIe IpOM3BOJHBIE

I
Z ,Z — H 3 2,,4
Haiiti yacTHble mpousBogubie  * 7 . z 5|n(2xy Xy )
/

HaiiTi yacTHbIE IPOU3BOJHBIE
/ / .
Z,,Z, z=sin(x*y?).

/ /
Z,,2, 4x*+8y-z°+e

X2 +y?+22 -0

z,, Zy/_ z =cos(1-6x%y* +xy).

I I

. Haiitu npoussosnyto HesBHOM dynkuuu 3X + 6y2 + 4Z3 —sin( X2 + y2 + 22) =0.

. I3MEHUTh MOPSAAOK MHTETPUPOBAHUS B IBOWHOM HHTETpae:

-r+

Idy J F{x y)dx

0
9.

»-1

Brruncnuth ABOIHON UHTETpa:

xydxdy, G: y=0,x=1Ly=xX
IJ

G

10.

11

14.
15.

16.
17.

18.

19.

20.

21.

22.

Pemuts ypaBHeHUe y” = x> +sin 2x.

. Permuth OAHOPOJAHOC YPAaBHCHHUC BTOPOT'O NOPAJAKA € IOCTOSIHHBIMHA KOS(b(bI/IL[I/IeHTaMI/IZ

12.
13.

Pemmte ypaBHeHHE y”l = X+ C0S3X.

1"
Pemmnts ypasuenne ) = X + e +2.

Pewuth ypaBHeHue y” =Xx*+2C0s3X.

PernTh 0JHOPOJHOE ypaBHEHHE BTOPOTO MOPSI/IKA C MOCTOSHHBIMU Ko duiineHTamu:
0
o

HccrmenoBaTh psix Ha CXOANMOCTB

i (_ 1)n+1 1
HCCJ’IC}IOBaTI) 3H8.KO‘ICp€}Z[}HOH.[HIZC$[ pAd HA CXOAUMOCTD n=1 4n+1 .
>

WcenenoBath psji Ha CXOAUMOCTb  n=1 (n+1) ;

0 n

=y

HccnenoBaTh psig HA CXOAMMOCTh

Z,, Zy/l 2x% +3y° +472° —In(x* + y* +2%) =0.

"
Zo 12y 2, z=cos(L—-6xy* +xy).

Pemmte 0gHOpPOHOE YpaBHEHHE BTOPOT'O MOPSIIKA C TIOCTOSIHHBIME KO3 GHUIIMEHTaMH:

Pemmth ogHOpOHOE YpaBHEHHE BTOPOT'O MOPSIIKA C TIOCTOSIHHBIME KO3 GHUIIMEHTaMH:

i (_ 1)n+1 1
HccrnenoBaTh 3HAKOUEPEIYIOUIHIACS P HA CXOIAMOCTh N=1 von+1

y"-3y'+2y=0.
y"—6y'+8y=0.
y"—7y'+10y=0.
y"—5y'+6y=0.
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