MUHUCTEPCTBO HAYKM U BBICIIEI'O OBPA3OBAHVI POCCUNCKOU ®EJIEPAITN
denepanbHOE rOCYAAPCTBEHHOE ABTOHOMHOE 00pas0BaTeIbHOE YIPEKICHUE BBICIIETO obpa3oBaHus
"Kasanckwuit ([IpuBomkckuit) GenepatbHblil yHUBEPCUTET"

Enabyxckuit uuctatyT (Gumman) KOV

YTBEPXIAIO
Jupextop '

Enmabygxckoro TuTyTa KOVY
£ E.E. Mep3on

R T

IIporpamMma JHCUUTLIMHBI (MOXYIs1)
Mamemamuxa

Hanpagnenue moAroToBkyu/crernansHocTs: 15.03.06 Mexarponnka 1 poG0TOTeXHHKA
HanpapnesHocTs (TTpoduib) moAroToBKH: PH3nyeckne OCHOBBI MEXaTPOHUKHU 1 p060TOTeXHPIKI/I‘
Ksanudukarys BEITYCKHUKA: OaKaaaBp

Dopma 0OydeHHs: OYHO-3a09HAas!

SI3pIK O0y4YEHUS: PYCCKHH

I'ox nagaa oGydenus o oGpasoBaTenbHoi nporpamme: 2024



Conep:xanue

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

2. Mecro nucuuruivnel (Moayins) B ctpykrype OITOIT BO

3. O0beM MUCHUILIAHBI (MOIYNS) B 3a4YETHBIX EJMHUIAX C YKa3aHHEM KOJHWYECTBA YACOB, BBHINCICHHBIX 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 BHJOB YUeOHBIX 3aHATHH

4.1. CTpyKTypa ¥ TeMaTHYECKHH IUIaH KOHTAKTHOM U CaMOCTOSITEJILHOM paboThI 10 JUCHHUILTHHE (MOIYIIIO)

4.2. CogeprkaHue OUCIUTUIAHBI (MOIYIIN)

5. IlepedeHs yueOHO-METOAMYECKOTO OOECIIEUCHHUS I CaMOCTOATENFHON PaOOTHI 0OYUAIOMIKUXCS 110 JTUCITUITIIHE
(Momym0)

6. ®oHJI OLICHOYHBIX CPEJICTB MO TUCIUIUIUHE (MOIYJIIIO)

7. IlepedeHs uTEepaTyphl, HEOOXOTUMOH ISl OCBOSHUS TUCIIUIDTHHEL (MOIYIIS)

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

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

10. IMepeuens HHOPMAIMOHHBIX TEXHOIOTHH, HCIIOIb3YEMbIX MPU OCYIICCTBICHUH 00pa30BaTEILHOTO MPOLECcca 110
JMCUUIUIAHE (MOJYJT0), BKJIIOYAsl MEPeYeHb MPOrPaMMHOT0 oOecrieueH s U MHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM (TIpH
HEO0OXOTUMOCTH)

11. OnucaHre MaTepUaTbHO-TEXHUYCCKON 0a3bl, HEOOXOAMMOM IIJIsl OCYIICCTBICHHS 00pa30BaTEIBHOTO IpoIiecca
10 JUCIUIUTHHE (MOIYITIO)

12. CpeacrtBa aganTaiiyuy MpemnogaBaHusl JUCIUIUIAHBI (MOAYJIS) K MOTPEOHOCTAM 00YYArOIIUXCSl HHBAIHMIOB U JIAIL C
OTpaHUYECHHBIMH BO3MOXXHOCTSMU 3[IOPOBBS

13. Ilpunoxxenue Nel. @OHJT OLIEHOUHBIX CPEJICTB
14. TIpunoxenune Ne2. IlepedeHs nuTepaTypbl, HEOOXOAUMOMN AJIST OCBOCHUS TUCIUIUIMHBI (MOIYIS)

15. Tlpumoxenune Ne3. IlepedeHr WHPOPMAMMOHHBIX TEXHOJOTHH, HCIONB3YEMBIX I OCBOCHHS TUCIIHIUTHHBI
(MozyJ1s), BKIIFOUasi IiepeueHb NPOrpaMMHOI0 00ecriedeH s U MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM



[Iporpammy ancunmuimsbl paspabortan(a)(u) mpoueHt, k.H. Anucumona T.U. (Kadenpa maremaTku U NpUKIaAHON
undopmaruku), TIAnisimova@kpfu.ru

1. IlepeyeHb NJIAHHPYEMBIX PpPe3yJbTATOB O0y4YeHHs 10 AUCHUILUIMHE (MOAYJI0), COOTHECEHHBIX ¢
IUIAHUPYeMBIMH pe3yabTaTamu ocsoeHust 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 TpPUMEHSATh CCTECTBEHHOHAy4YHbIE W OOIIEHMHXXCHEPHBbIE  3HAHUS,  METOJBI

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

OIIK-1.1 3HATH CIIOCOOBI IPUMEHEHNUS €CTECTBEHHOHAYYHBIX U OOIIEHHKEHEPHBIX 3HAHUH, METOJIOB
MaTeMaTHYeCKOTO aHaJIu3a U MOJISTMPOBAHMS B TPOPECCHOHATBHON IESTEIbHOCTH

OIIK-1.2 YMeThb MPUMCHATH €CTCCTBCHHOHAYYHBIC U O6H_[€I/IH)KeHepHBI€ 3HaHUA, METOAbI MAaTEMATHYCCKOI'O
AHAJIN3a 1 MOJACIMPOBAHUA B HpO(I)eCCI/IOHaJ'IBHOI\/’I JACATCIbHOCTHU

OIIK-1.3 BJ'Ia,I[eTB CIIOCOOHOCTBHIO MNPUMCHATb €CTCCTBCHHOHAYYHBIC U O6H.[€I/IH)I(eHepHLIC 3HaHHUs, MCTObI
MATCMAaTHYICCKOI'O aHalIn3a U MOACIMPOBAHUSA B HpO(I)CCCI/IOHaJ'IBHOI\/’I JACATCIPHOCTHU

YK-1 CnocoOeH OCyIIEeCTBIISITh IOMCK, KPUTHYECKMH aHalu3 M CHUHTe3 WH()OpMAlUH, NPUMEHSATh
CUCTEMHBIN MOAXO0] JUI PELIEHHS NOCTABICHHBIX 3a7a4

VK-1.1 3HATh NPUHLUIIBI TOUCKA HHPOPMAIIMHU, KPUTHYECKOTO aHAIM3a M CHHTe3a HH(OopMaLuK, METOANKI
CHCTEMHOTI'0 IIOAX0/1a JUIsl peLICHHUS OCTaBJICHHBIX 3a7a4

YK-1.2 YMeTh OCyIIECTBIISATh TOUCK, KPUTHUECKUI aHAIIM3 M CUHTE3 HHPOPMAIMHU, NPUMEHSTh CHCTEMHBII
[IOXO/] JAJIsl PELEHUS IOCTaBICHHBIX 3a/1a4

VK-1.3 BJ'IaI[eTL HAaBbIKaMHU MOUCKA, KPUTHICCKOI'O aHAaJIN3a U CUHTEC3a I/IHCI)OpMaI_[I/II/I; CITIOCOOHOCTBIO
IMPUMCHATH CHCTEMHBIA MoAXO0JA M1l peHICHNA NOCTAaBJIICHHBIX 3a1a4

OOy4arouuiicst, OCBOUBIINIT JUCIUIUIMHY (MOJYJIb):
JlomkeH 3HaTh:
- palMoHabHbIE CIOCOOBI MPUMEHEHHS €CTECTBEHHOHAYUYHBIX M OOLIEMHXEHEPHBIX 3HAHMH, MaTeMaTHYEeCKHX
METOJIOB B MPO(ECCUOHATILHOM JAeATEIbHOCTH;
- IpUHLUIBI 3P PEKTUBHOTO TOUCKA, KPUTHUECKOTO aHalM3a M CHHTe3a MH(POPMAIMK, KOMIUIEKC METOJNK CUCTEMHOTO
MOX0/1a TSl peIIeHHsI MaTeMaTHUeCKUX 3a7a4

JloipKeH yMmeTh:

- palrOHAJbHO TPUMCHATL CECTCCTBCHHOHAYYHBIC U O6H.ICI/IH)K€HepHBIe 3HaHUs, MaTEMaTHU4YCCKUEC MCTOJBI B
HpO(I)eCCPIOHaHBHOﬁ JCATCIbHOCTH,

- OCYILIECTBJIATH Bq)(i)CKTI/IBHBIﬁ IIOUCK, KpI/ITI/I"ICCKI/Iﬁ aHaJIu3 M CHUHTEC3 I/IH(l)OpMaIII/II/I; HCIIOJIB30BaTh CHCTEMHBIN
MnoAXoa MJid peHICHU MaTeMAaTUYCCKUX 3a/1a4.

JlomkeH BlaieTh:

- CITOCOOHOCTRIO PAIMOHAILHO TPUMEHSTh €CTECTBEHHOHAYYHBIE M OOIIEMH)KEHEPHBIE 3HAHUE, MaTEMaTHICCKIE
METOJIbI B MPO(ECCHOHANBHON IeATEIHbHOCTH,

- HaBbIKaMHU 3(P(PEKTUBHOTO IOWCKA, KPUTHUECKOTO aHaIW3a W CHHTe3a WH(OPMAIUH; CIIOCOOHOCTHIO TPUMEHSTH
CUCTEMHBIN TIOAXO/ ISl pELICHHUS] MATEMaTHYECKUX 3a]1a4.

2. Mecro gucuumiunsl (MoayJs) B crpykrype OIIOII BO

Jannass gucnumuivHa (Moaynb) BikmodeHa B brmok 1 "Hucommmuael  (Moxyim)'  B1.0.04  ocHOBHOI
npodeccroHanbHON 00pasoBatenpHol mporpammbel 15.03.06 «MexatpoHnka U poGoTOTEXHHKa» (DPH3MYECKHE OCHOBBI
MEXaTPOHHUKHU ¥ POOOTOTEXHUKH)" M OTHOCUTCS K 0053aTEILHON YaCTH.
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OcBauBaercsi B 1, 2, 3 cemecTpax.

3. O0beM JHCHMIUIMHBI (MOAYJISI) B 3a4eTHBIX €IMHHUIAX C YKa3aHHEeM KOJHYeCTBAa YacoB, BbIIeJIEHHBIX HA
KOHTAKTHYI0 padoTy o0ydalomuxcsi ¢ mpemoaaBaresneM (10 BHIaM y4eOHBIX 3aHATHII) H HA CAMOCTOATEIHHYIO
padoTy o0y4arommxcs

OO0mast TPyZOEeMKOCTh TUCIHIDIMHEL cocTaBiseT 14 3aueTHbIX(bIe) ennHUI(b) 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), KOHTPOIJIb CAMOCTOSTENBHON paboTs! - 0 yaca(oB).

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

Dopma MPOMEKyTOYHOTO KOHTPOJIST AUCIUILIIHEL: 3K3aMeH B 1, 2, 3 cemecTpax.

4. Copep:xxkaHue IUCHMIUIMHBI (MOAYJIsl), CTPYKTYPHPOBaHHOe MO TemMaMm (pa3gejaM) ¢ YKa3aHHEM
OTBe¢HHOI'0 HA HUX KOJIMYECTBA aKaJleMHUYeCKHUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1 CTpyKTypa U TeMAaTU4YeCKHl MJIaH KOHTAKTHOI U CAMOCTOSITEIbHOM padoThI MO AUCHUNIMHE (MO1YJIIO0)
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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 IDIOCKOCTH. 1 4 4 0 22
4. |Tema 4. AHanuTHYECKas T€OMETPHS B IPOCTPAHCTBE. 1 2 2 0 22
5. [Tema 5. KommiekcHsble ynca. 2 4 4 0 22
6. |[Tema 6. Benenue B anamus. 2 2 2 0 20
7 Tewma 7. Z[I/Ig)(i)epeHL[I/IaJILHOG HcYnCIeHue QyHKIMA 0THON 5 4 4 0 20
[epeMEHHOM.
8 Tewma 8. I/IHTCFpaHLHOG ucuucieHue QyHKIUH 0JJHOM 5 2 2 0 29
[epeMEHHOI.
9 Tema 9. luddepennnanbuoe ucuucieHne GyHKIUNA 3 4 6 0 18
HECKOJIbKUX TIEPEMEHHBIX.
10. Tema 10. MaTerpansHOe neunciaenne (GpyHKINA HECKOTBKUX 3 6 6 0 18
[epeMEHHBIX.
11. [Tema 11. Anuddepenumnansaeie 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 (MOIY.J151)
Tema 1. JIluneiinas ajareopa.

Onpenenurenn. Marpunsl W JeiictBuss Hajg Humu. OOpaTHas wMarpuna. PemieHWe CHCTEMBI JTHHEHHBIX
anreOpanvyeckux ypaBHeHMH MeronoM [aycca. PemeHue cucTeMbl JIMHEHHBIX anreOpandeckuX YpaBHEHHH METOIOM
Kpamepa. Pemenme cuctembl JTHHEHHBIX aireOpandecKHX ypaBHEHWH METOJIOM HAXOXIEHUS OOpaTHOW MaTpPHIIBL
OpHOpOTHBIE TUHEHHBIE aNTeOpandecKue CUCTEMBI.

Tema 2. BexTopnas anreopa.

OcCHOBHBIE TIOHATHS, ONpeaeneHus. BekTopHbIl 0a3UC Ha TUIOCKOCTH U B TPOCTpaHCTBE. JIMHEiHbIe onepanyy Haj
BekTOopamu. JIMHeiHasi 3aBUCUMOCTh W HE3aBHCHMOCTHh BEKTOpOB. [loHsThe Oa3mca. KoopauHaTHOE NpeacTaBiIeHUE



BEKTOPOB. CKaSIpHOE MPOU3BEACHHE BEKTOPOB. BEKTOpHOE MNPOM3BEACHHUE BEKTOPOB. CMEIIAHHOE IPOM3BEICHUE
BEKTOPOB.

Tema 3. AHAIMTHYECKAs T€OMETPUS HA IJIOCKOCTH.

[Ipsamas Ha TockocTH. Pasmrunbie popMbl ypaBHEHHH NPsMON Ha TUIOCKOCTH. YTOII MEXITy NpsAMbIME. PaccTosHme
OT TOYKH JI0 NpsMOH. JINHIK BTOPOTO MOPAAKA: OKPYKHOCTB, THIIEpO0IIa, Tapabona. Y paBHEHHUS! KPUBBIX BTOPOTO MOPSAKA
B CMEIIEHHOH cucTeMe KoopauHart. [IpuBeieHre ypaBHEHUH KPUBBIX BTOPOTO MOPSIIKA K KAHOHMYECKOMY BHIY.

Tema 4. AHaauTudeckast reoMeTpus B IIPOCTPAHCTBE.

IInockocts. Pazmmunsie ¢opmbl ypaBHeHHH MiockocTu. Ilpsmas B mpoctpancTBe. Paszmmauble GopMbl ypaBHEHHIMA
NpsIMOM B NPOCTPAHCTBE. YTOJ MEXAY IUIOCKOCTSMH. YTOJI MEXAY HPSIMOM M IUIOCKOCTBbIO. PaccTosiHHME OT TOYKH A0
miockocT. IloBepxHOCTH BTOpOro nopsaxa. IIpuBenenne ypaBHeHHI MOBEPXHOCTEN BTOPOro MOpPsIKa K KAHOHUYECKOMY
BUTY.

Tema 5. KomIuiekcHblie yucJa.

Onpeznenenue KOMIUIEKCHOro yucia. KoMIuekcHas miuockocTs. ['eomeTpuueckass MHTEpIpeTanys KOMIJIEKCHBIX
yucen. JleficTBUsL HaJ KOMIUIEKCHBIMU YHCIIaMH, 3aJaHHBIMH B anreOpandeckoit ¢opme. JleHcTBUS Haj KOMIUIEKCHBIMU
YHUCIAaMM, 3aJaHHBIMH B TPUTOHOMETpHYECKOH Qopme. JleHcTBUS Haa KOMIUICKCHBIMH YHCJIAMH, 33JaHHBIMH B
MOKa3aTeIbHOU opme.

Tema 6. Beenenne B aHaus.

MuoxectBa. Obmee mossaTHe (QyHKIUM. MOHOTOHHBIE, OTpaHWYEHHbIC, YETHbIE M HEUYCTHBIC, MEPHOANYECKHE
¢ynkun. [lonsTre cnoxHON M oOpatHOHN ¢(yHKIMH. [Ipenen mociaenoBaTeNbHOCTH, ONpeNeNeHNe Npeaena (QyHKINU B
touke. beckoneuHo manble QpyHKIMU. beckoneuno Gonpme ¢yHKImMu. HenpeprBHOCTh PyHKINHU B TOUKE U HA YHCIOBOM
MIPOMEXKYTKE.

Tema 7. IudgdepenunanbrHoe ucuucaeHue GyHKuui 01HOM nepeMeHHOM.

OnpezeneHue NpoU3BOAHON. YpaBHEHHS KacaTeabHOH 1 HopMaiu. [Ipon3BoiHBIE CyMMBI, IPOU3BEICHNUS, YACTHOTO,
CIIOKHOUM M 00paTHOW (YHKLMIA; MPOM3BOMHBIE 3JIeMeHTapHbIX (yHKUMHA. [Ipon3BoaHble BbicMX mopsakoB. [ToHsTHE
muddepernmana, cBsa3p ero ¢ npousBoaHoi. Ilpasuno Jlonurans. Bozpactanue n yObiBaHHe (YHKIMU Ha IPOMEKYTKE;
MaKCHMMyM, MHHHMYM, HEOOXOAMMBIE W JIOCTAaTOYHBIE YCIOBHsA OJKcTpemyMma. l[lonHoe wucciienoBanue GYHKIMHA C
MIOCTPOEHHUEM TpaHKOB.

Tema 8. UHTerpajibHoe HcUHCIeHHe GYHKIUI 0HON NepeMeHHOo.

HeonpeneneHHsIi MHTETpa, €r0 CBOMCTBA, TAOIMYHbIC HHTETPAJIbl; HHTETPUPOBAHNE MTOJCTAHOBKON M MO YacTsM;
MHTETPUPOBAHNE PALMOHAIBHBIX (YHKIMHA, HPPalMOHATIBHBIX W TPaHCUEHICHTHBIX (QyHKuni. [ToHATHE OmnpeneneHHOTo
uaTerpana. CyllecTBoBaHHE TepBooOpa3HOH, ¢opmyrna Hrrlorona-JleiiOHnma. MHTErpHpoBaHHEe 1O YacTsAIM M 3aMeHa
NIepEeMEHHOH B OIPE/IeIIEHHOM HHTETpalle.

Tema 9. ludpepeHunaibHoe HcuncaeHne QYHKIMIA HECKOJbLKHX MepeMeHHbIX.

O6nactp ompeneneHnst QYHKIUH HECKOJIBKUX TNepeMeHHbIX. YacTHble mpousBoaHble. KacaTenbHas IMIOCKOCTh U
HOpManb K mnoBepxHocTH. IIpomsBonmHble ciokHO# ¢yHkiuH. [IpomsBoxnble HesBHON ¢ynkiun. [Auddepennnan.
@opmyner Teiinopa u Maknopena. I'paaneHT ¥ NPOW3BOJHAS 10 HAMPABICHHIO. DKCTPEMyM (YHKIUH HECKOJIBKHX
TIepeMEHHBIX.

Tema 10. UnTerpajibHoe ucunciaenne GQyHKI M HECKOJbKHUX NepeMeHHbIX.

OCHOBHBIE OIpeJeNeHNs], MOHATH, cBoWcTBa. [IpaBuia BBIYMCIIEHUS JBOMHBIX HHTETPAOB B JEKapTOBOH H
NOJIIPHOM cucTeMax KoopauHar. IIpaBuna BBIYMCIEHMS TPOMHBIX HHTErPaloB B JEKapTOBOM, LWIMHIPUYECKOH U
cepudeckoil cucteMax KoopauHat. [IpunoskeHust JBOWHBIX U TPOMHBIX MHTErpasioB. KpuBonIMHEHbIE U TOBEPXHOCTHBIE
HMHTETpabl.

Tema 11. IuddepenuuanbHbie ypaBHeHHS.

VYpaBHeHUs ¢ pa3fensolUMUc] nepeMeHHbIMU. OmHOpOnIHBIE ypaBHEHMs. JIMHEHHBIE ypaBHEHHs. YpaBHEHUS
Bepuynmu. YpaBHeHHsT B TONHBIX anddepeHnuranax. YpaBHEHHsS, HE pa3pelIeHHbIC OTHOCHUTEIHFHO IPOU3BOJHOM.
HuddepeHnmanbable ypaBHEHHMS, TOMYCKAIOIIUe MOHKeHNE nopsiika. JInHeiHbIe ypaBHeHUs n-To nopsiuka. OQHOPOIHbIE
JIMHEIHBIE YPaBHEHHUS N-TO IOPSAKA C TOCTOSHHBIMU Ko duireHTamu.

Tema 12. Paasbl.

UucnoBble psfs € IMOJIOKUTEIbHBIMU ujeHamH. [IpU3HAKM CXOOUMOCTH PSAOB C IOJOKUTEIBHBIMU WICHAMHU:
MIpU3HAK CpaBHEHUS, npu3HaKk Jlamambepa, mpusnak Komm, nHTErpansHelil npu3Hak. 3HaKouepenyomuecs paasl. [Ipu3nak

CXOAMMOCTH 3HAKOYEPEAYIOMHNXCS PSIOB. AOCONIOTHAs W yCJIOBHAs CXOAUMOCTh. DyHKIMOHAJbHBIE psiapl. llpn3Hak
Beiiepuirpacca.

5. TlepeueHb Yy4eOHO-MeTOAUYECKOr0 o0ecnmeyeHHs /JIsl CAMOCTOSITEIbHOIH padoThl o0yyalomuxcsi MO
JMCUMILIUHE (MOAYJII0)

CaMocTosTeNnbHas pa60Ta 06yqa}0umxc;1 BBITMIOJHACTCA IO 3alaHU0 W IpHU METOAUYCCKOM PYKOBOJACTBC



npenogasatens, HoO 0e3 ero HenocpeacTBeHHoro yuactus. CamocrostesnbHas paboTa moApaslensercss Ha
CaMOCTOSTENILHYIO PadOTy Ha ayAWTOPHBIX 3aHATHSX U HA BHEAYIUTOPHYIO CaMOCTOSTENIbHYIO padoTy. CamocTosTesbHas
pabora oOy4aromMxcs BKIFOYAET KaK ITOJHOCTBIO CAMOCTOSITEIbHOE OCBOGHUE OTAEIBHBIX TeM (Pa3JesiOB) AMUCLIUILIUHBL,
TaKk U npopaboTKy TeM (pa3zienoB), OCBaUBAEMbIX BO BpeMs ayAUTOPHOW paboThl. Bo Bpems caMOCTOSTENbHON paboTh
oOydJaromuecss 4YUTAlOT M KOHCHEKTUPYIOT y4eOHYIO, Hay4dHYI0 M CHpPaBOYHYIO JIMTEpaTypy, BBINOJIHSIOT 3aJaHusl,
HaNpaBJICHHBIC HA 3aKpENJICHUE 3HAHUM M OTpabOTKYy YMEHHH M HaBBIKOB, TOTOBATCS K TEKYIIEMY M HPOMEXYTOUHOMY
KOHTPOJIIO 110 JHUCIUILINHE.

OpFaHI/I?)aHI/I)I CaMOCTOSITETHOU paGOTLI O6y‘~IaIOHH/IXCH PEriIaMCHTHUPYCTCA HOPMAaTUBHBIMU JOKYMCHTAMU, yqe6H0-
METOIMYCCKOM nI/ITepaTypoﬁ 1 3JICKTPOHHBIMU O6pa3OBaTeJ'II>HI>IMI/I pecypcaMu, BKIrO4asd:

Iopsnok opraHW3alMM M OCYIISCTBICHUS OOpa30BaTENBHON NEATEIBHOCTH IO 00pa30BaTeNbHBIM IPOrpaMMam
BBICIIETO O0OpasoBaHWs — IporpamMMaM OakajaBpuara, NpOTpaMMaM CICHHaJIHTeTa, NporpaMMaM MAarucTparypel
(YTBep K/AEHHBIH NMpHKa3oM MUHHCTEpCTBA HayKH M BbIcuiero odpazoBanust Poccuiickoit ®enepauun ot 6 anpens 2021
roaa Ne 245)

[opsinok opraHM3alii M OCYIIECTBIEHHs 00pa30BaTENbHOM AEATENHHOCTH M0 00pa3oBaTeNbHBIM MpOrpaMMaM
BBICIIEr0 00pa3oBaHusl - MporpaMMmaM OakajaBpuaTa, IporpaMMaM CIHEeLUalNTeTa, NporpaMMaM MarucTpaTypbl
(yTBepiKeH mpuka3oM MuHHCcTepcTBa 00pa3oBaHus U Hayku Poccuiickoit @enepanuu ot S anpens 2017 roga Ne301)

[Mucemo MunuctepcrBa obpazoBanusi Poccuiickoit ®enepauun Nel4-55-996un/15 ot 27 nost6ps 2002 r. "O6
AKTHBU3AIMU CAMOCTOSITEILHON paboThl CTYJCHTOB BBICIIMX Y4€OHBIX 3aBeACcHHN"

VYcraB  (enepa’dbHOro  rOCYIApCTBEHHOTO — aBTOHOMHOrO — o0pa3oBaTelbHOro  yupexneHus — "KazaHckuid
(ITpuBomkckuit) henepanbHBIN YHUBEpCUTET"

[lpaBuia BHYTpEHHEro pacmopsjka (elepalbHOr0 TOCYJapCTBEHHOTO aBTOHOMHOIO — 0Opa3oBaTEIbHOTO
yUpEeXIEeHUs BICIIEro npodeccuoHaibHoro oopasosanus "Kazauckuii (IIpuBomxkckuil) ¢penepanbHblil yHuBepcuret"

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (IIpuBosmkckoro) ¢enepabHOTO yHUBEpCUTETA

6. @oH/I OLIEHOYHBIX CPEACTB MO JUCHUILIHHE (MOAYJII0)

®DOHJT OLEHOYHBIX CPEACTB IO IUCHHUIUIMHE (MOAYJIIO) BKIIOUAET OIEHOYHBbIE MaTepuaibl, HaIpaBJICHHbIE Ha
MPOBEPKY OCBOEHMsI KOMIIETEHIMI, B TOM YHWCJE 3HAHWWA, YMEHUN U HABBIKOB. POHJ OLEHOYHBIX CPEACTB BKJIIOUAET
OLIEHOYHBIE CPEACTBA TEKYLIEr0 KOHTPOJIA U OLIEHOYHbIE CPEACTBA IPOMEKYTOUHON aTTECTallUHU.

B ¢oHze o11eHOYHBIX CPECTB COAEPKUTCS Clieayolas HH(opManus:

- COOTBETCTBHE KOMITCTCHITUH IUTAHUPYEMBIM pe3yabTaTaM 00yUeHH [0 JUCIUIUINHE (MOYJIO);
- KpUTEPUH OLIEHUBaHHS CPOPMUPOBAHHOCTH KOMIIETSHIHI;

- MEXaHU3M (POPMHUPOBAHUS OICHKH IO JUCIUILUINHE (MOIYJIIO);

- ONIMCaHHUe MOpsAAKa IPUMEHEHHS U MPOLIEAYPhI OLIEHUBAHUS [T KaXKIOTO OIIEHOYHOTO CPE/ICTRA,;
- KpUTEPHUH OIIEHUBAHMS JUIS KAXJIOTO OLIEHOYHOTO CPEJICTRA,;

- COACpIKaHUC OLCHOYHBIX CPEACTB, BKJIIOYasd Tpe6OBaHI/IH, NpeABABIIACMBIC K I{eﬁCTBHﬂM 06yqa}0mﬂx051,
ACMOHCTPUPYCMBIM PE3YJIbTATAM, 3a/IaHUA Pa3JIMYHbIX TUIIOB.

®DOHJT OIIEHOYHBIX CPEJICTB IO TUCIUILTNHE HaxoauTcs B [Ipunoxkennu 1 k mporpaMMe JTUCIUILTAHBI (MOJIYITIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAMMOM AJISl OCBOEHUS AUCUMILIMHBI (MOLYJ151)

OcBoeHNe TUCHMIUIMHBI (MOIYJS) MpeArosaraeT u3ydeHue ydeOHOW iuTeparypsl. JluTepaTypa MOXKeT OBITh JOCTYIHA
00y4aroKMCst B OJJHOM U3 JIBYX BapuaHToB (JIHOO B 000MX M3 HHX):

- B 3JIEKTPOHHOM BHJIE - Yepe3 IICKTPOHHBIE OMOJIMOTEYHbIE CUCTEMBI Ha OCHOBAaHHMHM 3akilodeHHBIX KDY noroBopos c
IpaBo00IaIaTEeNIMH;

- B MevyatHoM Bujae - B Hayunoii OuOmmotexe EmaGyxkckoro muctutyra KOY. OOydgarommecs MONMy4arOT y4eOHYIO
TUTEepaTypy Ha aOOHEMEHTE II0 YHTATeIbCKMM OMIeTaM B COOTBETCTBHM C TpaBHJIaMH II0JNb30BaHMS HaydHoi
OUOIHOTEKOM.

DJIeKTPOHHBIE M3/IaHUS TOCTYIHBI JUCTAaHIIMOHHO U3 JII000H TOYKH ITPH BBEICHUN OOYYAIONIMMCS CBOETO JIOTHHA U I1apoJist
OT JIMYHOTO KaOuHeTa B cucteMe "DieKTpoHHbIH yHuBepcuTeT". [Ipn ncrnosis30BaHNM NMEYATHBIX U3AaHUN OMOINOTEYHBIH
¢oHI moKeH OBITh YKOMIUIEKTOBaH MMHU W3 pacdeTa He MeHee 0,25 sk3eMInipa Ha KaXJI0ro oOydaromerocs n3 4ucia
JIUII, OTHOBPEMEHHO OCBAaWBAIOIINX JaHHYIO TUCIUIUIHNHY

[lepeuens nuTepaTypsl, HEOOXOANMOW IJII OCBOCHHUS IUCIMIUIMHBI (MOIYMs), HaxoauTcs B [IpmmoxkeHnn 2 k paboueit
nporpamMme AUCHUILTHHBL. OH IO/UIeKUT OOHOBJIGHHIO NIPU M3MEHEHHH YCJIOBHH JoroBopoB KDV ¢ mpaBoobianarensmu
JIEKTPOHHBIX M3JaHUI M NpU W3MEHEHHHM KoMIulekToBaHWs (oHnoB Hayunoill Oubmmorexu Enalykckoro MHCTHTYyTa
KoV.

8. Ilepeuenb pecypcoB HH(POPMAIHOHHO-TETEKOMMYHUKANMOHHOH ceTu '"WHTepHeT'", HEOOXOAUMBIX s
O0CBOEHMS TMCHUIIHHBI (MOXYJISA)
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9. Meroanyeckue yka3aHus 1/ 00y4aroLIUXCs 10 0CBOCHUIO TUCHUILINHBI (MOXYJISA)

Bun pador Metoauyeckue peKoMeHIaluu

JICKINH Jlex1MOHHbIE 3aHATHUS IPOBOAATCS C UCIIONB30BaHHEM HHTEPAKTUBHBIX TEXHOJIOTUH U MPE/IoNaraoT
aKTHBHOE Y49acTHE CTYJCHTOB. /Iyl MOATOTOBKH K 3aHITUSIM PEKOMEHIYETCs BBIACISTh B MaTepHae
poOJIEMHBIE BOIPOCHI, 3aTParMBacMbI€ IPETIOIaBATENIEM B JIEKIHH, M TPYIIIUPOBATH HHPOPMAIIHIO
BOKpYT HUX. JKenmarenpHo BBLAETAT B UCTIOIB3YEMOIl IUTEPAType MOCTAHOBKH BOIIPOCOB, HA KOTOPBIC
Pa3HBIMHU aBTOPAaM MOTYT OBITh JaHBI Pa3IHIHBIC OTBETHL. Ha OCHOBaHMM MOCTaHOBKM TaKHX BOIIPOCOB
CJIelyeT cOOMpaTh apryMEHTHI B TOJIb3Yy PA3IMIHBIX BAPHAHTOB PEILICHHS OCTABICHHBIX IPOOIEM.

npakTadeckue | [lepex npakTHIECKUM 3aHATHEM CIIEAYET H3YIUTh KOHCIEKT JICKIINN ¥ PEKOMEH/IOBAHHYIO

3aHATHA IpernoaBaTeNeM JUTepaTypy, oopamias BHUMaHNE Ha IPAKTUYECKOE TPUMEHEHNE TEOPHH 1 Ha
METOJMKY PEIICHUS TUIIOBBIX 331a4. Ha mpakTH4ecKoM 3aHSATHH TJIaBHOE - YSICHHUTH CBA3b PEIIACMbIX
3aJa4 ¢ TEOPETUUECKIMH MOJI0XKEHMsIMU. [Ipn penennn npeanokeHHOH 3a1a4n Hy>)KHO CTPEMHUTHCS He
TOJBKO MOJTYIHUTh MPABIIIBHBII OTBET, HO M YCBOUTDH OOIIMIA METO]] peHICHUs MOJOOHBIX 3a1ad.

camocros- | CamocTosTesnsHas paboTa MoApa3IensIeTcs] Ha CaMOCTOSITENbHYIO paboTy Ha ayJUTOPHBIX 3aHATHAX U
TenbHas paboTa| Ha BHEAYJUTOPHYIO CaMOCTOATENbHYIO paboTy. CamocTosiTenbHas paboTa 00yJaronuxcs BKII0YaeT
KaK ITOJIHOCTBIO CAMOCTOSITETIFHOE OCBOCHHE OT/ICJIBHBIX T€M (Pa3eioB) JUCIUIUINHEI, TaK U
npopaboTKy TeM (pa3lesioB), OCBAaUBAEMbBIX BO BPEeMsI ayJUTOPHOH paboThl. Bo Bpems
CaMOCTOATENBHOM PabOThI 00yYaIONIMECs] YUTAOT M KOHCIIEKTUPYIOT y4eOHY0, HAyYHYIO U
CIPaBOYHYIO JINTEPATYPY, BHIIOIHSIOT 3aJaHus, HaIIpaBJIeHHbIC Ha 3aKpeIUICHHE 3HAHUH U 0TPabOTKY
YMEHHUH U HaBBIKOB, TOTOBSTCA K TEKYIIEMY U IPOMEKYTOUHOMY KOHTPOJIIO 110 TUCIUILINHE.

9K3aMeH DK3aMeH 0 Kypcy IPOBOIHTCS 10 OmneraM. B kax oM OmiieTe oIMH TEOPETHYESCKHUI BOIIPOC U OJHA
3amada. [Tocie oTBETa CTYAEHTY MOTYT OBITh 33JaHBI JOTIOIHUTEIBHBIC BOIIPOCHL, KaK MO MaTepHaIaM
Ouiera, Tak U 10 OCHOBHBIM OIIPEENICHISIM Kypca B LIETIOM.

[Tpu moAroToOBKE K 9K3aMeHY HEOOXOIUMO OMHUPATHCS, TIPEXKIE BCETO, HA KOHCIIEKTHI JISKIIHHA U
PEKOMEHI0BAaHHBIC UCTOYHUKH HH(DOPMAITUH, BECh 00BEM pabOThI PEKOMEHIYETCS PACIPEICISITh
PaBHOMEPHO MO JHSM, OTBEIEHHBIM JJIs MOATOTOBKH K DK3aMEHY U KOHTPOJIUPOBAThH KX bl JI€Hb
BBITIOJTHEHUSI PAOOTHI.

10. ITepeyeHb MH(OPMALMOHHBIX TEXHOJOTMii, HCNOJb3yeMbIX NPH OCYLIECTBJIEHHH 00pa30BaTEJbLHOI0
npouecca Nno AMCHUILVIMHE (MOIYJI0), BKJIKOYAsl NepedeHb NMPOrpPaMMHOro ofecnedyeHHuss U HH(OPMALHMOHHBIX
CIIPABOYHBIX cHcTeM (IPU HEOOX0IUMOCTH)

[lepedensr MHGOPMAMOHHBIX TEXHOJOTWH, MCIIOIb3YEMbIX IPH OCYLIECTBICHHH 0Opa3oBaTENLHOTO IIpolecca 0
JUCIUAIUIMHE (MOAYJIIO), BKJIIOYAsl IEpedeHb MPOTpaMMHOr0 oOecrieueHnss W MH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM,
npexacTasieH B [Ipunoxxennn 3 x pabodelt mporpaMme JUCHUIUIAHBL (MOZYJIS).

11. Onucanue MaTepUHAJbLHO-TEXHUYECKOl 0a3bl, HeO0OXOAMMOMN AJIsl OCyLIecTBJIeHMsI 00pa30BaTelbHOIO
rpouecca no Jucuunjinue (MoayJio)

MarepuanbHO-TeXHHUECKOe o0ecrieueHrne o0pa3oBaTeIbHOTO IpoIlecca 1Mo AUCIHUILINHE (MOIYII0) BKIIOYAET B ce0s
CIIEIYIOIIFe KOMIIOHEHTHI:

VYueOHast ayIuTOpHs JIJIsl IPOBEICHUsI y4eOHbBIX 3aHATHI JIEKIHOHHOTO THIIA, CEMUHAPCKOTO THIIA, TPYIIIOBBIX U
MH/IMBHUIYaJIbHBIX KOHCYJIBTALU, TEKYIIETO KOHTPOJISI U MPOMEKYTOUHOM arTecTanuu Ne 88

Kommuiext mebenu ans mpenonasarens — | mT., MocagoYHble MecTa JuIa oOydaromuxcs — 36 mT., MHTepaKTHBHASL
TpuOyHa (¢ MHKpO(OHOM Ha TYCHHOW Illee © MOHUTOpOM) — 1 miT., BeO-kamepa — | mT., mpoekTop — 1 IIT., KOJIOHKU — 6
IIT., 9KpaH MYJIbTUMEIUHHBIN — | IT., MeJIOBast I0CKa HACTEHHAst — 2 MIT., CTEH/Ibl HACTEHHBIE — 5 IIT., CTEH]{ HACTEHHBIH C
noprperaMu — 1 mT., BBIXOA B MHTEPHET, BHYTPHBY30BCKas KOMIIbIOTEpHas CETh, JOCTYH B 3JEKTPOHHYIO
nH(popMaMOHHO-00pa30BaTENBHYIO CPELy.

[Momemenune st camocrositensHON paboTst Ne 10
ITocamounpie MecTa aJisl mMoJib30BaTeNe — 28 mIT., METAUTMYECKHUE NBYCTOPOHHHUE CTEIUTaXW i KHUT — 11 mT.,
KHWDKHBIH 1IKa) OTKPBITHINA — 5 WIT., IpoeKTop — 1 mT., HOyTOYKH s oJib3oBareneii — 11 mr., mkad xaranoxHelid — 8
IT., mKag A1 oAexasl — 1 mT., kKcepoke — 1 mT., pabounii cTon 6ubiamrorekaps — 1 mrT., komnpioTep OubIHOTEKaps — 1
IIT., BEIIANKa Ui OAEXKIOsl — | INT., kamo3u pynoHHble «Omera» c ¢oromedarelo — 4 INT., CTEHJ HACTCHHBINA
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(OponmpoBaHHOE CTEKIIO) — 4 IIT., MKah-BUTPUHA BCTPOCHHBIA B apKy — 2 WIT., IIKa(-BUTPUHA CTCKISIHHBIA — 2 IIT.,
CTEIUTaX TPYOUaThIil C NEPEBSHHBIMU MOJKAMU — 2 MIT., padouuii cToa it uHBaIHIoB U jun ¢ OB3 — 2 mrT., cron CU-1
pabouuii )ik MHBAIUAOB-KOJSICOYHUKOB — | IIT., KOMIBIOTEP— 2 IIT., HAYIIHUKU — 2 TIT., YCTPOHUCTBO «[ OBOpsIIast KHUTa»
(Tudnorureep) — 2 WT., BUACOYBEIHYUTENb — 2 IIT., PagHOKIacC — 1 INT., MOPTaTUBHBINA TaKTHJIGHBIA nucruieit - 1 mr.,
CKaHUPYIOIas YMTafomas MamuHa - | mr., ckanep — 1 mT., BeO6-kamepa — | mIT., BBIXOA B MHTEPHET, BHYTPHUBY30BCKas
KOMIBIOTEPHAS CETh, IOCTYI B AJIEKTPOHHYIO HH()OPMAIIOHHO-00pa30BaTEIbHYIO Cpeay.

12. CpeacTBa ajanTauuy NpenogaBaHus TUCUMILIMHBI K MOTPEOHOCTSM 00y4aOIIMXCS MHBAJIUI0B M JIMI[ C
OrpaHUYEeHHBIMHU BO3MOKHOCTSIMH 30POBbS

Ilpy HE0OXOAUMOCTH B O0pa30BATEIBHOM MPOILECCE MPUMEHSIOTCS CIEAYIONIMEe METOABl U TEXHOJOTHH,
oberyaroniye BOCIPHUATHE WHPOPMAIMU OOYUYArONMMHUCS WHBAJIHIAMUA U JIMIAMH C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH
3JI0POBBSI:

- CO3JaHME TEKCTOBOH BEPCHM JIIOOOTO HETEKCTOBOTO KOHTEHTA JUIS €ro BO3MOXHOTO NpeoOpa3oBaHMS B
abTepHATHBHBIC (POPMBI, yIOOHBIE ISl PA3TUIHBIX IT0JIB30BATENCH;

- CO3JaHHUC KOHTCHTA, KOTOpLIﬁ MOXHO IMPCACTAaBUTL B pa3IMYHbIX BUAAX 0e3 NOTEPU JaHHBIX WJIN CTPYKTYPBHI,
npeaAyCcCMOTPETL BO3MOKHOCTDH MaCH.ITa6I/IpOBaHI/I$[ TEKCTa H H306pa)K€HI/Iﬁ 0¢e3 MOTEePHU KadeCTBa, IMPCAYCMOTPLETH
AOCTYITHOCTD YIIPABJICHUA KOHTCHTOM C KJIaBUATYPbI;

- CO3/1aHHEe BO3MOKHOCTEH [Tl 00y4alonXCsl BOCIPHHAMATD OJIHY U Ty k€ MH()OPMALUIO U3 Pa3HbIX HCTOYHUKOB -
HampuMep, Tak, YTOOBI JIMIa C HapyIICHUSIMH ClIyXa MOJydald WHQOpMAlWIO BU3yaJbHO, C HApyLICHUSIMHU 3pPEHUS -
ayJMajbHo;

- TpPUMEHEHHE TMPOTPAMMHBIX CpPEACTB, OOECIEUMBAIOIIMX BO3MOXKHOCTh OCBOCHHS HABBIKOB U yMEHHWH,
(bopMUpYyEeMBIX AMCIMIUIMHOM, 3a CYET aJbTEPHATUBHBIX CIIOCOOOB, B TOM WYHCJIE BUPTYAIbHBIX JiabopaTtopuil u
CHUMYJIILIUOHHBIX TEXHOJIOTU;

- TPUMEHECHHE [UCTAHIMOHHBIX O0Opa30BATENBHBIX TEXHOJNOTHH JUId Tepenadd WHGOpPMAIWH, OpraHW3aluu
pa3nuuHBIX (OpM MHTEPaKTHBHONW KOHTAaKTHOM pabOThl 0Oydaromierocsi ¢ MpernojaBaTeleM, B TOM YHCIE BEOWHApOB,
KOTOpBIE MOTYT OBITh HCIIOJIB30BAHBI JUIA MPOBEICHUS BHPTYAIbHBIX JIEKIHH C BO3MOXKHOCTBIO B3aMMOAEHCTBHUS BCEX
YYaCTHUKOB JAUCTAaHIMOHHOTO OOY4eHHs, POBEJCHUS CEMHHAPOB, BBICTYIUICEHHUS C JTOKJIAJaMU M 3aIIUTHI BHIIOJIHEHHBIX
paboT, npoBeeHHs TPEHUHIOB, OPraHNU3aI[MH KOJIJIEKTUBHOI paboThI;

- HOPUMCHCHHUC JUCTAHIHWOHHBIX O6pa3OBaT€J'IBHLIX TCXHOJIOTUH IS OpraHn3anuun (1)OpM TCKYLICTO U
IIPOMCIKYTOYHOT'O KOHTPOJIA;
- YBCIWYCHHUE TPOJOJDKUTCIIBHOCTU CHAa4YU O6y‘IaIOH_II/IMC$I WHBAJIMAOM WA JIUIIOM C OrpaHUYCHHBIMU

BO3MOKHOCTSIMH 3I0POBbsI JOPM MPOMEKYTOUHOM aTTECTAIIUH 110 OTHOIICHUIO K YCTAHOBJICHHOMN MPOIOIKUTEIIEHOCTH UX
clIauu:

- IPOJOJKUTENIEHOCTH CHAYM 3a4€Ta WM 3K3aMeHa, IMPOBOAMMOro B NMHUCBMEHHOW ¢opme, - He Oonee yem Ha 90
MUHYT;

- MPOJOJDKUTENFHOCTH MOATOTOBKM OOYdYaroOLIerocs K OTBETY Ha 3a4é€Te WJIM 3K3aMEHe, NPOBOJMMOM B yCTHOW
¢dopwme, - He Oonee yem Ha 20 MUHYT;

- IPOJIOJDKUTENBHOCTH BBICTYILICHHUS 00y4aroLerocs pu 3aluTe KypcoBoi paboThl - He OoJiee 4eM Ha 15 MHUHYT.

[Iporpamma coctaBieHa B cooTBeTcTBuM ¢ TpeboBaHusMu PI'OC BO u y4eOHBIM IUIAHOM TIO HAIPABJICHUIO
15.03.06 «MexaTtpoHnka M pOOOTOTEXHHMKa» W TPODWI0 TOArOTOBKM "®du3MyYeckne OCHOBBI MEXAaTPOHUKH U
poboToTexHuKH".
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1. COOTBETCTBUE KOMIETEHIH IVIAHUPYEMBIM PE3VJIbTATAM OBYUEHHS 11O
TACOUILTAHE (MOIY.JIIO)

Kox m HamMeHoBaHHe
KOMIIETEH I

NHaukaTopbl AOCTHKEHMS KOMIIeTeHLMH
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 OOIEHHKEHEPHBIX
3HAHMH, MaTeMaTH4eCKHUX  METOJO0B B
PO eCCHOHANBHOMN NS TENFHOCTH

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

Brmagers  cIOCOOHOCTBIO  panMOHAIBHO
NIPUMEHSTD €CTECTBEHHOHAY4YHbIE 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. Amnanuruueckas TreoMeTpusi Ha
TUIOCKOCTH.

Tema 4. AmnHamuTHYecKass TeOMETPUS B
MIPOCTPAHCTBE.

Tema 5. KoMIiekcHble 4ncIa.

Tema 6. BBenenue B aHamm3.

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

Tema 10. VHTerpampHOe HCYHCICHHE
(GYHKIMH HECKOJIBKHUX MEPEMEHHBIX.

Tema 11. JuddepeHunansaeie ypaBHEHHS.
Tema 12. Paasbl.

HUCYHCJICHUC

KonrpoabHas pabora mo temam:

Tewma 1. JIuneitnas anreOpa.

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. uddepeHimanrsHoe HCYUCICHHUE
(GYHKIMH HECKOJIBKHUX MEPEMEHHBIX.

Tema 10. VHTrerpanbHOe HCYHCICHHE
(GYHKIMH HECKOJIBKHUX MEPEMEHHBIX.

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

IIpoMe:kyTOYHAs1 aTTeCTALUS:

Ix3amen

reOMETpUsl B

HUCUYHCIICHUE

VK-1 crocooeH
OCYIIECTBIISITh  TIOKCK,
KPUTHYECKUI aHAllu3 U
cuHTe3  UH(DOpPMAIUH,
MPUMEHSATh CUCTEMHBIN
MOAXON JUIA  PEIICHHS
IIOCTABJICHHBIX 3aaa4

3HaTh NpUHIMOBL 3((EKTHBHOrO MOUCKa,
KPUTHUYECKOTO aHanmu3a U CUHTE3a
nHdopmanny, KOMIIJIIEKC METOJUK
CHCTEMHOr0  MHOAXOJa  JUIl  pELICHHA
MaTeMaTHYeCKHX 3a1a4

YMeTp ocymecTBIATh 3G GEKTUBHBIN TOUCK,

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

Brnaners HaBbIKaMH 3((EKTHBHOTO ITOHCKA,
KPUTHUYECKOTO aHanM3a " 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. luddepennmanbHoe MCUUCICHHE

reoMeTpusl B

HCYUCIICHUC




CHCTEMHBIH MOJIXO0T
MaTeMaTHYECKHUX 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. Amnanutuueckas TreoMeTpHs 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
(hyHKIHN OHOM ITepeMeHHOM.
Tema 9. luddepeHnuanbHoe HCUHUCICHHE
(GYHKIMH HECKOJIBKHUX MEPEMEHHBIX.
HNHurerpansHoe
(GYHKIMH HECKOJIBKHUX MEPEMEHHBIX.

Tema 11. [AuddepeHuuansHbie ypaBHEHHUS.

IIpomeskyTouHasi aTTecTamus:

HCYHUCIICHUC

HUCYHUCJICHUC

2. KPUTEPUU OLIEHUBAHUS COOPMUPOBAHHOCTU KOMIETEHIIAM

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 OOIIEMHKCHEPHBIX | 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 €CTECTBEHHOHAYYHEIC 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 Biageer ciocoOHOCTEIO He Bnageer
palMOHATBHO PUMEHSTH PaIMOHAFHO PUMCHSTh MPUMEHSITD CITOCOOHOCTBIO
€CTEeCTBEHHOHAYYHBIE U €CTECTBEHHOHAYy4YHbIE U €CTECTBEHHOHAYYHEIC paIMOHATIBFHO
0O0IIenH)XEHEPHBIC 0a30BbIe OOIICHH)KEHEPHBIC | 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
npogecCHOHATBHOM
JIeATeIbHOCTH
VK-1 3Haer NPUHIUIEL | 3HaeT npuHIUNE! | 3HaeT 0a30BBIe MPHUHIUNGI | He 3HaeT MpUHITHITEI
s¢¢dexTHBHOIO  TOHUCKA, | 3¢dekTnBHOTO MIOWCKA, | TIOMCKa, aHanmm3a U | TIOMCKa,
KPUTHYECKOTO aHajk3a W | KPUTHYECKOTO aHalM3a U | CHHTe3a HMHGOpPMAaIMHd MO | KPUTHYECKOTO
CHHTE3a nHdopmanuy, | cuHTE3a uHdopmanuy, | 3aJaHHOMY  aITOPUTMY, | aHaJIM3a W CHUHTE3a
KOMILIEKC MeTOIMK | Oa3oBbIe METOJUKH | METOIUKH CHCTEMHOTr0 | MH(pOpMALH,
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 ocymecTBiIsATh | He ymeer
3¢ eKTHBHBIH TIOUCK, | 3G PEKTHBHBIH MOUCK, | MOUCK, AHAIU3 M CHHTE3 | OCYIIECTBIATH
KPUTHYCCKHI aHaJIW3 W | KPpUTHYSCKHH  aHaiu3 ¥ | MHPOpMAaLUH 1O | MOWCK,
CHHTE3 uHdopmanuy; | CUHTE3 uHdopmanuy, | 3a1aHHOMY AJITOPUTMY, | KPUTHYECKUN
HUCIOJb30BaTh CHCTEMHBIM HCIIOJIB30BATh 0a3o0BEIC HCIIOJIB30BATh MCTOAUKHU 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, | 3P deKkTHBHOrO MOKCKA, | IPUMECHEHUsS] NPHHIMIOB | HABBIKAMH
KPUTHYECKOTO aHallk3a 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 aHaJn3a W CHHTC3a
peuIeHUsA MaTEMaTUICCKUX nmoaxonaa JUIsL peuicHusA 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!

Ycerubiit onpoc. Tema 1. Jluneiinas anrebpa. Tema 2. Bekropnas anreOpa. Tema 3. AHanmuTuueckas IeOMETpHs Ha
wiockoctu. Tema 4. AHanuTHYECKast FTeOMETPHS B IPOCTPAHCTBE.

MakcumanbHoe KonaudecTBo 6amios o bPC - 20.

Konrponsuas pabora. Tema 1. Jluneiinas anredpa. Tema 2. BekropHas anrebpa. Tema 3. AHanmuTHdeckas TeOMETpUs 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. KommnekcHple uncina. Tema 6. Benenue B ananu3. Tema 7. [luddepeHnumansHOe HCUNUCITICHIE
¢yHKUMi ogHOM mepemenHoit. Tema 8. MHTerpansHOe HcuncaeHne GyHKINH OTHOHN MepeMeHHO.

MakcumanbsHOe KonmdecTBo 6amios mo bPC - 20.

Kontponpnas pabora. Tema 5. KommiekcHeie umcina. Tema 6. Beenennme B amamms. Tema 7. Jluddepenunansaoe
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
ncunciIeHne GpyHKIA HeCKOIbKIX nepeMeHHbIX. Tema 11. [luddepennuanpapie ypaBHeHus. Tema 12. Psgpr.
MakcumanbsHoe KonudecTBo 6amios o bPC - 20.

Kontponpuas pabora. Tema 9. dubdepenmmansHoe ucuucieHne (YHKOUH HECKOJIBKHX mepeMeHHBIX. Tema 10.
WnterpanpHoe ucumcneHne (GYHKIHNA HECKOJIbKMX mNepeMeHHbIX. Tema 11. Juddepenunansusie ypaBHenus. 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,
onpeensieMoll y4eOHbIM IUIAaHOM O00pPa30BATENbHOM MPOTPaMMBI C IIEBI0 OLCHUTH PabOTy OOY4YAIOIIErocs, CTEIEHb
YCBOCHHS TEOPETHUECKHUX 3HAHUMN, YPOBEHb CPOPMUPOBAHHOCTH KOMITETCHIHIA.

[penopaBaresb, NPUHUMAMOIIMNA 3K3aMeH, O0eCHeYMBaeT ClydailHOe pachpe/ieiieHHe BapHaHTOB 9SK3aMEHAI[HOHHBIX
3aJ[aHUil MEXIy OOYYAIOIIUMHUCS C TOMOIIBIO OHICTOB W/HIM C MPUMEHEHHEM KOMIBIOTEPHBIX TEXHOJIOTHIA; BIpaBe
3aJ1aBaTh 00y4arOIEMYyCs JOMOIHUTENIbHbIC BOIPOCHI U 1aBaTh JOMOJHUTENbHBIC 3aIaHHsI TIOMHUMO T€X, KOTOPHIC YKa3aHbI
B Ouiere.

OK3aMeH IPOBOAUTCS 1o OmietaM. B kaxxnom Ouiere 1Ba OLEHOYHBIX CPEACTBA!
1) yCTHBII MM TUCBMEHHBIA OTBET Ha BOIIPOC;
2) pelieHue 3a/1a4H.

VYCTHBIN WM TUChMEHHBIN 0TBeT — 20 0aIlioB.

Pemenne 3amaun — 30 Oaywios.

Hroro 20+30=50 Gamios.

Oomiee KOM4IeCTBO OAIUIOB IO TUCIHMILDIMHE 32 TEKYIIUH KOHTPOIb M MPOMEXKYTOUHYIO artecTanuio: 50+50=100 6ammos.

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 CPEJCTBA TEKYIHIEI'O KOHTPOJIA

4.1.1. Ycrublii onpoc. Tema 1. JInneiinas anredpa. Tema 2. BekropHas aareopa. Tema 3. AHaauTH4yeckas
reoMeTrpus Ha Iiockoctu. Tema 4. AHaauTHYecKasi reoMeTpus B npocrtpaHcTBe. Tema 5. KommiekcHble ynciaa.
Tema 6. Beenenue B anaau3. Tema 7. Iuddepenuuaibuoe ucunciaenne GyHkuuii oaHoii nepemennoi. Tema 8.
HHTerpanbHoe ucuucjieHue GyHkuuii oqnoi nepemennoii. Tema 9. TludgdepenunanbHoe ucuucienue pyHkumi
HeCKOJbKHUX nepeMeHHbIX. Tema 10. MHTerpajibHoe ucunciaenne GyHKIUI HeCKOJIbKUX nepeMeHHbIX. Tema 11,
Juddepenunanabubie ypapHenusi. Tema 12. Pagebl.

4.1.1.1. Ilopsinox npoBeJeHNs U NMPOLEAYPA OLCHUBAHUS.
VYCTHBIN ONpoc NMPOBOJMTCS HA TPAKTHUECKMX 3aHATHAX. OOywaromuecs: BBICTYNAIOT C JOKJIAaMH, COOOILIEHHUSIMHU,
JIONIOJTHEHUSIMH, Y4YacTBYIOT B JHCKYCCHM, OTBEYAlOT Ha BOMpPOCHl IpenojaBaTens. OLEHHMBAETCs ypOBEHb JOMalHEH



MOJTOTOBKH II0 TeMe, CIOCOOHOCTh CHCTEMHO M JIOTHYHO HW3JIaraTh MaTephal, aHaTU3UpOBaTh, (OPMYIHPOBATH
COOCTBEHHYIO MTO3UIINIO, OTBEYATH HA JOTOJIHHUTEIHEHBIE BOIIPOCHL.

4.1.1.2 Kputepun oueHUBaHUS

17-20 6ans10B CTABUTCS, €CJIM 00yYAIOIIUIACS:

B oTBeTe KadeCTBEHHO pacKphLI cojaepikaHue TeMbl. OTBET XOpOIIO CTPYKTypHUpOoBaH. [IpekpacHO OCBOSH MOHATHIHBIN
anmapart. [IpoIeMOHCTPUPOBAH BHICOKUI YPOBCHb MOHMMAaHUS MaTepuana. [IpeBocXoHOe yMEHUE (POPMYIHPOBATh CBOU
MBICIIH, 00CYXIaTh TUCKYCCHOHHBIC ITOJIOKCHUS.

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

OcHOBHBIE BONPOCHI TeMBI packpbul. CTpyKTypa OTBETa B [EJIOM aJIeKBaTHA TeMe. XOpOIIO OCBOEH MOHITUIMHBIN anmnapar.
[IpogeMOHCTPUPOBaH XOPOIIW YPOBCHb IMOHMMAHHs MaTepuayia. Xopollee yMeHHe (HOpMYyTHpPOBATH CBOHM MBICIHH,
00CY)KIaTh TUCKYCCUOHHBIC MOJIOXKCHUS.

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

Temy wactuuHo packpsil. OtBeT ciabo CTpyKTypupoBaH. IIOHATHHHBIA ammapar OCBOGH dYacTW4yHO. IloHMMaHue
OTJIENFHBIX TTOJIOKEHUH M3 MaTephala 1o TeMe. Y IOBIETBOPUTEIbHOE YMEHHE (DOPMYIUPOBATE CBOW MBICIH, O0CYXIaTh
JVICKYCCHOHHBIC TTOJIOKEHS.

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

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

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 snemenTapHsIe mpeoOpa3oBaHus MaTpHIl BBl 3HaeTe?

. Kakas matpuna Ha3pIBaeTCa €qUHUYHON?

Kaxue meroab! penieHus: cucTeM JTMHEWHBIX YpaBHEHUH Bbl 3HaeTe?

. Jaiite onpeneneHue BeKTOpa.

. Uro Ha3bIBaeTCs CKaJSIPHBIM IPOU3BEICHUEM BEKTOPOB?

. Uto Ha3bpIBaeTCsI BEKTOPHBIM IIPOU3BEIEHHEM BEKTOPORB?

9. Uto Ha3BIBaeTCA CMENIAHHBIM ITPOU3BEACHHUEM BEKTOPORB?

10. HazoBuTe ycioBre nmapauieIbHOCTH U MEPIEHANKYIIPHOCTH ABYX MPSIMBIX HA IIOCKOCTH.
11. Jlaiire onpeneneHue OKpy>KHOCTH, AJUIHIICA, TApabOoIIbl, THIEPOOIIHL.

2 cemecTp.

Tembr 5-8.

. KakoBa reomerpuueckast vHTEpIipeTanus KOMIIIEKCHOTO ducia?

. KakoB anroputm mnepeBojia KOMIUIEKCHOTO YHCIIA U3 are0pandeckoi (PopMbl B TPUTOHOMETPHIECKYIO?
. HaiiTe onpeescHue OrpaHIYCHHON () YHKITHH.

. Haiite onpeaencHre NePUOANICCKON (PYHKIIUH.

. Jaiite onpeneneHne 4eTHOW QyHKINH.

. Maiite onpenenenue npenena GpyHkuuu B Touke.7. JlaiiTe onpeneneHne Npou3BoHOM QyHKIUH B TOUKE.
. KakoB MexaHW4eCKHii CMBICT TIPOU3BOIHON?

9. Ilpu xakoM yciI0BHHU (PYHKIHS BO3PACTAET HA IPOMEXKYTKE?

10. Chopmynupyiite Teopemy Jlarpamxka.

11. Haiite onpeaeneHue HEONPEAEICHHOTO UHTErpala.

12. Kakas QyHKIMS Ha3bIBAaeTCSl pallMOHAIBHOM?

13. B xakoM ciydae panoHaibHas 1poOb Ha3bIBACTCs IPaBUIBHON?

14. Kakue panyioHaJgbHbIE 1poOU Ha3bIBAIOT JIEMEHTAPHBIMU?

3 cemectp.

Tembr 9-12.

O NN KW~

1. [laliTe onpeaeeHre 9acTHON MPOU3BOTHOM.

2. Uto Ha3wbIBaeTCs rpagueHTOM?

3. Ha3oBuTE OCHOBHBIE IPUIIOKEHHSI IBOWHBIX HHTETPAJIOB.

4. Ha3zoBuTe OCHOBHBIE IPUIIOKEHUS TPOHHBIX HHTETPATIOB.

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

6. Uro Ha3bIBaeTCsl MHTETPaJIbHON KpUBOH TU(depeHnanbHOr0 ypaBHEHU?

7. Kakune npu3HaKy CXOJMMOCTH YHCIIOBBIX PSAOB C TIOJIOKUTEIFHBIMY YJI€HAMH BBl 3HaeTe?
8. Kaxoii paj Ha3pIBaeTCs rapMOHUUECKUM?
9. Ilpu xaKoM yCIOBUU CXOJUTCS T€OMETPUUIECKUIN psif?
10. Jlaiite onpeneneHue 3HakKo4epeIyOLUEerocs psa.



4.1.2. KourpoanHas pagora. Tema 1. JIuneiinasi anreopa. Tema 2. BexTopHas anareopa. Tema 3. AHajauTudyecKasi
reoMeTpusi Ha miaockoctu. Tema 4. AHanuTHUYeckas reoMeTpusi B npocTtpancTBe. Tema 5. KommniekcHble yncia.
Tema 6. Beenenue B anasms. Tema 7. luddepenunanbHoe ucunciaenne GpyHkumii ognoii nepemennoii. Tema 8.
HNuTerpanbHoe ucuucieHue pyHkuuii ogHoii mepemennoii. Tema 9. luddepenunanbnoe ucuucieHue pyHKomii
HecKOJbKHX nepeMeHHbIX. Tema 10. MuTerpansnoe ucuucieHue GpyHKIUNH HeCKOJbKHX MepeMeHHbIX. Tema 11.
JAuddepenunanbubie ypapuenus. Tema 12. Psigbl.

4.1.2.1. Ilopsinox NpoBeieHUs U NPOLEAYPA OLCHUBAHUS.

KonrponbHass paboTa NpOBOJUTCS B 4achl ayIUTOpHOH paborel. OOyuaromipecs MOJNY4YaroT 3aJaHusl JUIST MPOBEPKH
YCBOGHUsI IPOHICHHOT0 MaTeprana. PaboTa BBIOIHAETCS B MUCbMEHHOM BUJIE U claéres npenogaBarento. OneHnBaloTCs
BJIaJICHUE MAaTEepHaIOM II0 TeMe paboThl, AaHAIUTHYECKUE CIOCOOHOCTH, BJIaJCHHE METOAAaMH, yMEHHMsS W HaBBIKH,
HEOOXOAUMBIE IS BBITTOJTHEHUS 3aJaHUH.

4.1.2.2 Kputepun oueHUBaHUS

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

[IpaBuibHO BBINOJHUI Bce 3aAaHud. IIpoaeMOHCTpUPOBAN BBICOKUI YpOBEHb BialeHUs MarepuanoMm. IIposBieHsl
MIPEBOCXOTHBIE CTIOCOOHOCTH PUMEHSTh 3HAHHUS M YMEHHS K BBITIOJIHEHHIO KOHKPETHBIX 3aIaHHH.

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

[IpaBuIbHO BBINOJHWI OOJNBLIYIO 4YacTh 3agaHuil. [IpUCYTCTBYIOT He3HauuTeNbHble OMMOKH. IIpomemMoHCTpHpOBaH
XOpOIIMH YpOBEHb BIAJCHUSA MarepuaioM. IIposBiIeHBI cpeiHHE CIOCOOHOCTH NPUMEHATh 3HAHUS 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 BIaICHUS MaTtepuaioM. [IposBiieHbl HU3KHE CITIOCOOHOCTH NMPUMEHATh 3HAHHUS ¥ YMEHUS K
BEITIOTHEHUIO KOHKPETHBIX 32 IaHHH.

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

3amaHus BBITIOJTHWI MEHEe UYeM HamoloBHHY. [IpogeMOHCTpHpOBaH HEYAOBICTBOPUTEIBHBI YPOBSHb BIAJCHUS
MaTtepuasoM. [IposBIIeHBI HEZOCTATOYHBIC CIIOCOOHOCTH IMPHMEHSATh 3HAHWSA W yYMEHHS K BBHIOJIHEHHIO 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. HaifTH iomas TpeyrobHUKa, OCTPOSHHOTO Ha 3 1aHHBIX 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. BBIHCTUTH 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. HaiiTu mowma s TpeyrobHIKa, TOCTPOSHHOTO Ha 3a1aHHBIX BEKTOPAX @ = (2;651); b= (-3;-1;-2); c= (L,1;0).

6. Haiitu yron Mexy 3alaHHBIMU NTpAMbIME 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 obnacts onpeneneHus GyHkoun 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 GyHKIMKU 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. BeIYMCIIUTE ONpe/ieNeHHbIH HHTEerpal 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. BBIMUCITUTE 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 onpeieneHHbIi HHTeTpal 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 nponssomyio HesHoil Gynkunu 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 npon3BoaHy0 HessBHOM GyHKIMU X+ 6y2 - 4Z3 —cos(X+ y2 + 22) =0..
3. BeruncnuTh 1BOMHOM HHTErpa:

”(X—y)dxdy, G: y=x%y=1.

G

4 —
4. Pemnts muddepennmansHoe ypaBHEHHE y + ; y= 3
X

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

4.2. OLIEHOYHBIE CPEJICTBA IPOMEXYTOUYHOMN ATTECTALIAU

[lo mucrumumHe mpexycMOTpeH 3k3aMeH B 1, Bo 2 m 3 cemectpax. OHH mpoxonuT mo Omneram. B kxaxkiaom Omiere
COIICPXKUTCS OJWH TEOPETUYECKUH BOMPOC W OJHA 3aJada. OK3aMeH IPOBOAWTCS B YCTHOW, MHUCHMEHHOU WIIH
KOMIBIOTEepHOH popme. OLieHNBaeTCs BIAACHAE MATEPHUAIOM, €r0 CHCTEMHOE OCBOSHHE, CIIOCOOHOCTh IPUMEHSTh HY)KHEIC
3HaHUS, HABBIKA U YMEHHS TIPH aHAJIM3€ MPOOJIEMHBIX CUTYallni M PEIICHUN TPAKTHISCKUX 3aJaHnH.

4.2.1. YcTHBIH WM NMCLMEHHBIH 0TBET HA BOIPOC

4.2.1.1. TTopsaaok npoBeeHUsI U MPOLEAYPA OLIEHUBAHMSI.
VY CTHBIN WM TUCBMEHHBIA OTBET HA BOIIPOC HAIIPABJIEH HA IIPOBEPKY 3HAHUM OCHOBHBIX Pa3[€JIOB MAaTEMATHUKH.

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 BEICOKUMN YPOBEHb IIOHMMAaHUS Marepuana. [IpeBocxoqHoe yMeHHE (GOPMYITHPOBATH CBOU
MBICTIH, 00CYKIIaTh TUCKYCCHOHHBIE ITOJIOKEHHUS.

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

OCHOBHBIE BOIIPOCHI TeMBI packpbul. CTPYKTypa OTBETa B LIEJIOM aJIcKBaTHA TeMe. XOPOIIO OCBOCH IMOHATUHHEIN armapar.
[IpogeMoHCTPUPOBAaH XOPOWIMA YpOBEHb ITOHMMAaHHS MaTepuayia. Xopoiee yMeHHe (HOpMyIHpOBATH CBOHM MBICHH,
00CYXJaTh TUCKYCCHOHHbIE MOJI0KEHHSI.

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



Temy wactuuno packpbil. OtBer cnabo CTpykTypupoBaH. IIOHATHHHBIM ammapar OCBOGH dYacTHYHO. [loHuMaHue
OTJENFHBIX MOJIOKEHUH M3 MaTepualia 1o TeMe. Y TOBIETBOPHUTEIBHOE YMEHHE (HDOPMYIUPOBATH CBOM MEICTH, 00CYXAaTh
JVICKYCCHOHHBIE TTOJIOKEHS.

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

Temy He packpbul. [IoHATHIHBIN ammapaT OCBOSH HEYIOBJIETBOpUTENbHO. [loHMMaHne MaTepuana (pparMeHTapHOE WIH
oTcyrcTByeT. Heymenune GpopMynnpoBaTh CBOM MBICIH, OOCYKIATh JTUCKYCCHOHHBIE TTOJIOKEHUS .

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.

. [lonsitue BexTopa. Onepannu Hax BekTopamu. KoopauHaThI BeKTOpA.

. CkansipHOE IPON3BEICHUE BEKTOPOB.

. BexTopHOe npou3sBeieHNEe BEKTOPOB.

. CMmemanHOE TPOM3BEICHNE BEKTOPOB.

. YpaBHEHHS IPSAMOI Ha IUIOCKOCTH. YTOI MEXIY NPSIMBIMU. PaccTOSHIE OT TOYKH 70 TIPSIMOM.
. KpuBsle BTOporo nopsaka Ha IMIOCKOCTH.

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

12. TIoBEepXHOCTH U KPUBBIE B IPOCTPAHCTBE.

2 cemecTp.

1. AnreGpandeckast 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. Ompenenenue NPOW3BOJHON.  YpaBHEHHs KacaTeNbHOW M HOpMaiu. HempephlBHOCTh (QYHKIMH, HMEIOIIei
IIPOU3BOHYIO.

12. TIpon3BogHAs CYMMBI, IPOU3BEACHUS M YaCTHOTO. [IpOW3BOMHAS CIIOKHON (PYHKITUH.
13. Iuddepennunan. Cea3p auddepeHimana ¢ mpou3BOIHOM.

14. Teopema ®epma. Teopema Pomisa. Teopema Jlarpanka

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

16. [IpuMeHeHue BTOPOM MPOU3BOIHOM ISl OTBICKAHMSI 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 HppanuoHaIbHEIX (QyHKINI.

24. VlaTerpupoBaHne TPaHCLIEHICHTHBIX (QYHKIHH.

25. Onpenenennslit uaTerpain. ®opmyna Helotona JleiiOnuna.

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

1. Yactaeie npousBoHbie. uddepennnan QyHKINA HECKOIBKUX MEPEMEHHBIX.

. [Ipou3BoIHAS CIIOKHOHN (PYHKITHM HECKOIBKUX IMEPEMEHHBIX.

. [Ipou3BoHas mo HanpaBiIeHUIO. [ pagueHT.

. AuddepennmpoBanne HesIBHOHN (QyHKITHH.

. /IBoiiHbIE UHTETPAJIBL.

. TpoliHble UHTErpaJIbI.

. IIpunoxeHus: 1BOMHBIX U TPONHBIX UHTETPATIOB.

. 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. InddepeHimanbabie ypaBHEHMsI, JOITYCKAIOIIAE TTOHMKEHUE TTOPSIIKA.
14. JIunelinple ypaBHEHHUS N-TO MOPSIKA.

15. IIpu3HaKu CXOAUMOCTH YUCIIOBBIX PSIIOB C MOJOKHUTEIbHBIMH WICHAMHU.
16. 3nakouepemyromuecs psabl. AOCONOTHAS U YCIOBHAS CXOAUMOCTb.

4.2.2. Penienue 3a/1aum.

4.2.2.1. Ilopsinox npoBeJeHNUs U NPOLEAYPA OLCHUBAHUS.
IIpennararorcs 3a1a4u Ha IPOBEPKY YMEHUI! pelaTh TUMIOBBIE 3aJjauil MaTEMAaTHKU.

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 IIOJHOCTBIO, HO HET JOCTaTOYHOro OOOCHOBaHUWS. Mim Ipu BEpHOM pEIIEHHH MAOIYyIICHA
BBIYHCIINTENbHAS OIINOKA MIIM HEIOUET, HE BIMAIOIINI Ha IPABIIIBHYIO ITOCIE0BATEIbHOCTD PACCYKACHUIH.

21-25 6anoB cTaBUTCH, €CJIH 00YHAOIIMMCS

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

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

3aﬂaHI/Ie HE BBIIOJIHEHO UJIU BBIIOJHEHO ¢ OOJIBIINM KOJIUYECTBOM q)aKTI/I‘IeCKI/IX M BBIYMCIIMTEIBHEIX 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. [lanbl 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. Hanst 2 Touku P(3, 1) u K(-4, 3). CocraBuths ypaBHEHHE NPSMOH, Tpoxo et uepes 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) HEepIEHIUKYISIPHO MIIOCKOCTH -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 HEIPEPBIBHOCT ) = > .
X“ -1
1. Haiitu npousBoanyto ¢pyHKINH Y = X' +3x% —2x+1
2. Haiitn npoussoanyto pynkimu Y = tgX - Sin X

3. Haiitu skctpemym dyakuuu 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 HEONPEENEHHBII HHTErpal J'XG dx.

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

11. Beruncnaute HeONpeAEIeHHbIH HHTErpal

J e

12. Beruucauts onpeeneHHbli HHTerpan I xsin xdx.
0
L
13. BeraucauTe HEOIpEAETICHHBIH HHTETPa J'e X X_2 dx.
1
14. BeraucianuTs OnpeeeHHbIN HHTErpal J. xe > dx.
0



3 cemecTp.
I
Z ,Z — H 3 2,,4
1. HaiiTu yactHble mpou3Boauble  * ' Y . z 5|n(2xy Xy )
/

2. Haiitn yacTHBIC TPOU3BOIHBIC
3. HaiiTi yacTHBIE IPOU3BOTHBIE ZX/’ Zy/ . Z= sin(x“ ys)- )
4. HaiiT 4acTHBIE IPOU3BOJHBIC ZX/’ Zy/ . 47 + 8y — 2° + ex2+y2+22 =0.
5. HaiiTi 4acTHbIe IPOM3BOIHbIE ZX/’ Zy/ . Z=cos(l- 6x°y* + xy). .
6. HaiiTi 9acTHBIE MPOM3BOIHBIE Z"X”’ ZW//’ ZXV// z=cos(l-6x"y* + xy).

7. Haiitu npousBosiHyto HesBHON dyHkmuu 3X + 6y2 + 4Z3 —sin( X2 + y2 + 22) =0.

8. VI3MeHNTh MOPSIOK HHTETPUPOBAHUS B ABOIHOM HHTETpae:

1 -r+
Idij F{x y)dx
a »-1

9. BeruncnuTh 1BOWHOM HHTETpa:

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

G
10. Pemmtes ypaBHEHUE y” = x> +sin 2x.

11. Pemmts ogHOPOAHOE YpaBHEHHE BTOPOTO MOPSIKA C TOCTOSHHBIMU KO3 PHUIIHEHTaMU:

12. Pemnuts ypaBHEHHE y”l = X+ C0S3X.

13. Pemmuth 0THOPOIHOE YPAaBHEHHE BTOPOT'O MOPSIKA ¢ TOCTOSTHHBIMU KO3 (DUITHCHTAMH:

1"
14. Peunts ypasuenne ¥ = X + e +2.

15. Pemuth 0JHOPOZIHOE YpaBHEHHE BTOPOT'O MOPSIIKA C TIOCTOSIHHBIME KO3 GHUIINEHTaMH:

1 2
16. Pemuts ypaBuenne y = X" + 2C0S 3X.
17. Pemuth 0JJHOPOJIHOE YpaBHEHHE BTOPOT'O MOPSIJIKA C TIOCTOSIHHBIME KO3 GHUIIMEHTAMH:
& 5

on
18. UccnenoBarhb psa Ha CXOOUMOCTh =g .

i (_ 1)n+1 1
19. UccnenoBath 3HAKOYEPETYIOMIUNACS PSJT HA CXOAUMOCTh N=1 an+1
>

20. ViccnenoBath psij Ha CXOAUMOCTh  N=L (n+1) :

i (_ 1)n+1 1
21. UccnenoBarh 3HaKOUYEPETYIOMIMIACS PSIA HA CXOAUMOCTh =1 von+1,
o0 n

=y

22. ViccnemoBath psij Ha CXOAUMOCTh

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

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