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1. Lesab 1 3a1a4u U3yYeHUS THCHHUIIHHBI

Lenp m3ydeHus: MUCHUILIUHBI - (QyHIaMEHTalbHAsi MaTeMaTU4YecKas MOATOTOBKA CTYACHTOB
€CTeCTBEHHO-TEXHOJIOTUYECKI0  (haKyldbTeTa K HCIOJB30BAHUIO TEOPETHUECKUX 3HAHUH U
MPAKTUYECKUX yMEHUH B 00JacTH BBHICHICH MaTEeMAaTWKHU JUISI HM3YYEHUS CMEXKHBIX Yy4eOHBIX
TMCLUIUIMH U B Oyaymieil mpoQecCuoHaIbHOM e TeTbHOCTH.

3anauy TUCIUIUIMHBIL

- U3Y4YEHHE OCHOB AHAJIUTHYECKOM TIE€OMETPUU Ha IUIOCKOCTH M B IPOCTPAHCTBE;
JMHEWHOW M BEKTOPHOW anreOpsl; MudQepeHInaIbHOr0 U MHTETPATBHOTO HCYHCICHHUS (DYHKIIMH
OJIHOM IIEPEMEHHO;

- (bopMupoBaHHE YMEHHI U HABBIKOB IIPUMEHEHUS METOJIOB BBICIIICH MAaTEMAaTUKU K
PEILICHUIO PAKTUYECKUX 3a]a4u podeccroHalIbHOM 001acTH;

- packpeITHE crienn(UKN UCTIOIB30BaHMsI METOJIOB JUCIUILUINHBI B TIPO(QECCHOHATBHOM
NeSITENIbHOCTH;

- pa3BuTHE UH(POPMALIMOHHO-KOMMYHUKALIMOHHON KyJIbTYpPbI CTYAAEHTOB, UX
MaTEeMaTH4E€CKOW IPaMOTHOCTH;

- pa3BUTHE JOTUYECKOTO U AITOPUTMHUUECKOTO MBIIIUICHHS, YMEHHUSI OTIEPUPOBATh
a0CTpaKTHBIMH OOBEKTAMH.

2. Mecto qucuuniaunsl B crpykrype OIIOII BO

Juctunnuna «MareMaTuka» OTHOCUTCS K BApUATUBHOM YaCTH yIEOHOTO TUTaHA.

Jucuunnmna n3yyaercs Ha 1 xypcee, B 1, 2 cemecTpax.

Jnst w3ydeHus NUCUUIUIMHBI TpeOyeTcs: MMEeTh 3HAHWS W YMEHHUs, NPHOOpPETCHHBIC B
pe3ynbTaTe OCBOSHUS DJIEMEHTAPHON MAaTEeMAaTHKH: alreOpbl, TEOMETPUH, dJIEMEHTAPHBIX (DYHKIIMHA U
OCHOB MaTEMAaTHYECKOTO aHAIN3a; YMETh PEIIaTh TUIIOBHIE 3aJ]a4H dJIEMEHTAPHON MaTeMaTHKH

OcBoenne gucIMIUIMHBI  «MareMarukay  gBIISIETCS  HEOOXOIMMOW  OCHOBOW  UIA
MOCJIEAYIONIEr0 U3YUEHUST TUCITUTIIINH (TIPAKTHUK):

OcHOBBI MaTeMaTHYECKON 00pabOTKN MHGOPMAITIH;

EcrecTBeHHOHay4Has KapTHHA MUpA.

Ob6nacTb npodeccHoHaIbHON ASSITETbHOCTH, HA KOTOPYIO OPUEHTHPYET AUCIUILITNHA
«MaremaTHKay, BKIIO4aeT: o0pa3zoBaHue, COLMAIBHYIO chepy, KyIbTypy.

OcBoeHye TUCIUILIMHBI TOTOBUT K paboTe CO CIeAYIOIINMHI 00beKTaMu MpoQeccuoHAIbHON
NEeSATENbHOCTH:

- oOyueHue;

- BOCIUTAaHUE;

- pa3BHUTHE.

B MpoLecce U3y4yeHUs AUCHMIUIMHBI CTYJEHT TOTOBUTCS K BUIaM MHpodecCHOHATbHON

JESITeNbHOCTH U pelleHuI0 npodeccnoHanbHbIX 3aaa4, npeaycMoTrpeHHbix @I'OC BO u yuebHbIM
TJTAHOM.

3. TpebGoBanus Kk pe3yJibTaTaM 0CBOEHHUS TUCHHUIIMHBI

[Ipouiecc uM3ydeHUs] MUCHUIUIMHBI HaMpaBieH Ha (GOPMHUPOBAHME KOMIETEHIIMA U TPYAOBBIX
¢byukuuii (mpodeccuonansuelii crangapt llenaror (megaroruyeckas OesITENbHOCTh B JOIIKOJIBHOM,
Ha4yalbHOM OOIIeM, OCHOBHOM 0O0IeM, cpeaHeM oOmieM o0pa3oBaHWU) (BOCIUTATENb, YYUTEIb),
YTBEPXKACH MpUKa3zoM MuHMCTEpCTBa TpyAa U colranbHo 3amuTel NeS44u ot 18.10.2013).

BhInmyckHUK 10JDKeH 001a1aTh e TyoUMMH 00eKyIbTypHbIMU KoMmmeTeHImsaMu (OK):

OK-3. cnnoco0HOCTBHI0 HCI0JIBL30BATH €CTECTBEHHOHAYYHbIC M MaTeMATHYeCKHEe 3HAHUSA

OK-3 crmocoOHOCTBIO 3HATD:

HCIIOJIB30BAaTh - OCHOBHBIC ITOHATUA U PA3JACIIbL BBICILIEHl MaTeMaTUKHU
C€CTCCTBCHHOHAYYHELIC U (HHHCﬁHaH 1 BCKTOPpHAaA aJ'IFera, AHAJIMTUNYCCKAs TeOMCTpHH,
MaT€MaTU4YCCKUC 3HAHUA JJIs I[I/I(I)(l)epeHL[I/IaJ'ILHOC 1 UHTCTPAJIbHOC NCHYUCIICHUC (I)YHKI_II/II/I

OpPUEHTUPOBAHUS B COBPEMEHHOM |0/IHOM MepeMeHHO);

MH(POPMAIIMOHHOM MPOCTPAHCTBE |[YMETh!

- pelaTh TUIIOBBIE 3aJa4U 10 OCHOBHBIM pa3JiejaM BBICIIEH
MaTE€MAaTHKH, U3y4E€HHUE KOTOPBIX IIPEAYCMOTPEHO JaHHON
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IIPOrpaMMOoii;

BJIAJICTh:

- MaTEMaTUYECKUM allllapaToM JUIsl PEIICHUs PUKIIaIHBIX
3a/1a4.

BrITycKHHK T0KEH 0071a/1aTh ClieayomuMu podeccruonanbabiMu koMmmneTeHmusivu (I1K)
B COOTBETCTBUM C BUJIAMHU JIEATEILHOCTH:

IIK-1. roToBHOCTBIO pP€ain30BbIBATDb 06pa30BaTeJ’leble NporpamMmmal 110 y‘leﬁHbIM
npeamMeramMm B COOTBETCTBUU C Tpeﬁona}maMu 06p33OBaTeJ'II)HbIX CTaHJAApTOB

JIK-1 roroBHOCTBIO 3HATh:

peann30BbIBATH - BO3MOXXHOCTH MIPUMEHEHHS METOJIOB BBICIICH MaTEeMaTUKU IS
00pa3oBaTeNIbHBIC POTPAMMEI TI0 | TIOCTPOCHUST MATEMATHYECKUX MOJICIICH IPUKIIAIHBIX 3a/1ad |
y4eOHBIM MpeMETaM B YMETh:

COOTBETCTBUU C TPEOOBAHUSIMH |- IPUMEHSTh MAaTEMaTUUECKHE 3HAHUS TIPU U3YICHUN CMEKHBIX
00pa3zoBaTeNbHBIX CTAHIAPTOB JTUCIUTIIINH U B IPO(PECCHOHATIEHOMN JCSITEIIbHOCTH;
BJIAJIETD:

- METOJaMHU JUCLMIUIMHBI B KAUYECTBE MHCTPYMEHTA
peanu3anuy 00pa3oBaTENbHbIX IPOTPAMM, a TAKXKE YCIEIIHOTO
OCBOEHHS CMEXHBIX YUEOHBIX TUCIUIUINH.

4, O0beM TUCUMIIMHBI M BUIbI Y4e0HOIl padoThl

Bcero ITepBriit | Bropoii
Bux yaeOHol paboTh 4acoB CeMECTp | ceMmecTp
KontakTHasi pa6ora (Bcero) 120 36 84
Jlexmun 52 18 34
[TpakTuueckue 68 18 50
CamocrosiTesibHasi pa6oTa (Bcero) 103 36 67
Buabl npoMexyToOYHOI aTTecTAlNU 65 65
3auer +
DK3aMeH 65 65
OO011asi TPy10€eMKOCTDb Yachl 288 72 216
OO0u1asi TPY10€eMKOCTDh 3a4eTHbIE eTHHUIIbI 8 2 6

5. Conep:kaHue TUCHUILINHBI

5.1. Conep:xanue MoayJiei JMCHMILTHHbBI

MoayJs 1. JInHeiliHasa 1 BeKTOPHAas aJare0pbi:

Martpunsl. OcHOBHBIE NOHATHS. Oniepalny HajJ MaTpULlaMHu M UX cBoiicTBa. Onpenenurent u
ux cBoiicTBa. Beruncnenue onpenenureneii. O6parubie MaTpuilbl. MaTpudHble ypaBHEeHUs. MeTo bl
pElIeHUs CUCTEM JIMHEHHBIX anreOpandyeckux ypaBHeHH. [lonsTre Bekropa. JIMHelHbIE onepalun
HaJ BeKTopaMu. CKaJsipHO€, BEKTOPHOE M CMEILIAHHOE TPOU3BEACHUS BEKTOPOB U UX CBOMCTBA.

MoayJb 2. AHATHUTHYECKAs] TeOMEeTPHs Ha IVIOCKOCTH U B POCTPAHCTBE:

Merona koopauHaT Ha MmIocKoCTH. [Ipsamas nuHudg Ha TockocTd. OcHOBHBIE 3a1aud. JInHUM
BTOPOr0 MOpsAKAa Ha IJIOCKOCTH. MeToJ KOOpAMHAT B MPOCTPAHCTBE. YPaBHEHUS IUIOCKOCTU U
npssMoi B mpoctpaHcTBe. llpsimas M 1uiockocTh B mpocTpaHcTBe. [lpsiMas M IMIIOCKOCTH B
npocTtpancTBe. OCHOBHBIE 3a/1a4H.

MoayJb 3. OCHOBBI MATEMATHYECKOT0 AHAJIN3A:

MmuoxecTtBa. [elictBuTenpHple yucna. Moaynb JEHCTBUTEIBHOIO YMCIIA U €r0 CBOWCTBA.
Kowmmnekcusie yucna. [lonstue dynkuuu. Crnocodsl 3amanus GyHkiuil. OCHOBHBIE AJIEMEHTapHbIE
¢byukun, ux cBoictBa u rpaduku. [locnenoBarensHocTu. [Ipenen mocnenoBarensHOCTH. [Ipenen
¢dbyHkuHu.  3amMedarenbHbIE  TMpeleibl.  ODKBHUBAJICHTHbIE  OECKOHEYHO  Mayible  (PYHKIIUU.
HenpepsiBHOCTh QyHKIMA. [Ipon3BoaHas GyHKIUH.

Mopyas 4. IlpuMeHeHMe NPOM3BOJHOH K McciefoBaHMI0 (yHknmii. UHTerpajabHoe
HCYHUCIeHHe (DYHKIIUH OJTHOM NePEeMEeHHOM:
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[Ipon3BoHBIE OCHOBHBIX JJIEMEHTAPHBIX (YHKIMNA. IIpoM3BOIHBIE BBICIIUX MOPSIAKOB.
Huddepenunan ¢ynkuun. OcHoBHBIE Teopembl auddepenmansHoro ucuucieHus. [IpaBuna
Jlormurans. IlpwiiokeHue MPoOu3BOAHOM K wHccnenoBanuio ¢yHkuuid. IlocTpoenue rpadukos
¢bynkuuii. HeompeneneHHblid WHTETpaq M ero cBoiictBa. OCHOBHBIE METOJbI HWHTETPUPOBAHUSL.
OnpeneneHHblil MHTETpal M €ro CBOMCTBA. MeToAbl BBIYMCIEHHS OINPEAEICHHOIO HMHTErpajia.
I'eoMeTpuueckre NMPUIOKEHUS OMNpENesIeHHOro MHTerpana. OnpenesneHHbld MHTErpan B 3ajadax
(GU3MKK U €CTECTBO3HAHMUSL.

Mopyas 5. Jk3ameHn:

KontponeHast pabora «lIpumMeHeHHMe TPOW3BOJHOW K  MCCIENOBAHUIO  (DYHKIMU.
WuTerpanbHoe ucunciaeHne GyHKIUU OJHOU IEPEMEHHOI.

5.2. Conep:xanue gucuunjannbi: Jlekuuu (52 4.)

Mopyas 1. JInneiinas u BeKTopHasi ajreopsi (8 4.)

Tema 1. Martpuiiel. OcHOBHBIE TTOHATHS. OTiepaliuy HaJl MaTPUIIAMHU U UX CBOMCTBA. (2 4.)

Martpuupl. OcHoBHBIE NOHATUSA. Onepaiii HaJ MaTpULIAMU: TPAHCIIOHUPOBAHUE, CIIOKEHUE,
YMHOKEHHE MAaTpUllbl Ha 4YMCIO, YMHOXKeHue MaTpull. CBoiicTBa omepanuil Haj MaTpullaMu.
DneMeHTapHbIe TPe0Opa30BaHUs MATPHUL.

Tema 2. Onpenenutenu U ux cBoicTBa. Beruncnenue onpenenureneil. OOpaTHble MATPHUILIBL.
Martpuunsie ypaBHeHus. (2 4.)

Onpenenurenu BTOPOTo, TPETHETO M N-0T0 Nopsiaka. Berancnenue onpenenureneit. CBolcTBa
ompenenuTenei. MuHop M anreOpamdeckoe OTMOJHEHHE OJJIeMeHTa ompenenutesns. OOpatHas
MaTpHiia.

Tewma 3. Meroap! penieHHs CUCTEM JIMHEWHBIX alreOpanyeckux ypaBHeHU. (2 4.)

[lonsiTne cucTembl JIMHEHHBIX alredpanyecKux ypaBHEHUH. MeToJbl peleHus CUCTEM
JMHEWHBIX alreOpanyeckux ypaBHeHui: Mmeton ["'aycca, meton Kpamepa, MaTpuyHBIi METO/I.

Tema 4. Ilonstue Bexkropa. JIunelinbie onepaunu Hajg BekTopamu. CkaasipHOE, BEKTOPHOE U
CMEIIaHHOE TIPOU3BEACHHS BEKTOPOB M MX CBOMCTBA. (2 4.)

Bektopel. OcHOBHbIE ompeneneHud. JIMHelHble onepauuu Hala BeKkTopamu. [Ipoexius
BEKTOpa Ha OCbh. Pa3zjokeHue BeKTOpa MO OpTaM KOOPJAMHATHBIX oOced. Momyiab BEKTOpa.
OnpeneneHue CKaJIsIpHOTO MPOU3BEACHUS BEKTOpPoB. (CBOWCTBAa CKAISIPHOTO IMPOW3BEICHHUS.
BelpaxkeHue CkalsipHOro IMpOU3BEACHUS 4epe3 KOOpAMHAThl. HekoTophle MpHIIOKEHUS! CKAJISIPHOTIO
MPOM3BEACHUA K PEUICHUI0 TeoMeTpuyeckux U (usmueckux 3amgad. OmnpeneneHHe BEKTOPHOTO
npousBeneHus. CBOMCTBA BEKTOPHOIO IPOU3BEICHUS. BhipaskeHne BEKTOPHOTO MPOU3BEICHUS Yepe3
KoopauHaThl. HekoTopble NpUIIOKEHUS BEKTOPHOTO IpousBeleHus. OIpeneneHne CMEIIaHHOIO
MIPOU3BENICHUSI, €r0 T€OMETPUUYECKU cmbIci. CBOMCTBAa CMELIAHHOTO NMpPOU3BeAeHUs. BripakeHue
CMEUIAaHHOTO NPOU3BEIACHUs 4Yepe3 KoopAauHaThl. HekoTopele NPUIOKEHUS CMEIIAaHHOTO
MIPOU3BEICHHUS.

Moayb 2. AHATMTHYECKAsi TeOMeTPHUs Ha IVIOCKOCTH U B npocrpancree (10 4.)

Tema 5. Meron koopauHat Ha IOCKOCTH. [Ipsimas nuHus Ha wiockoct. OCHOBHBIE 3aJaUH.
(24.)

Meroa KoopAMHAT Ha IUIOCKOCTU. PaccrosiHMe mexay IByMms Toukamu. JleneHue oTpeska B
JAHHOM OTHOILIEHWU. YPaBHEHUS MPSIMOW HA TUIOCKOCTU: ypaBHEHHE C YITIOBBIM KOI(PPHUIIMEHTOM;
oOmiee ypaBHEHHME MNpPSIMOW; ypaBHEHHME MNPSMOH, MPOXOAALIeH uepe3 JaHHYI0 TOYKY B JaHHOM
HaIPaBJICHNUHU; yYpaBHEHHE IpPSMONW B OTPE3KAX; YPaBHEHHE NPSIMOMH, NMPOXOAALIEH uepe3 JaHHYIO
TOYKY NEPHEHIAUKYJIIPHO JAaHHOMY BEKTOpYy. YTOol MeXAy JBYMS NpPAMBIMU. Y CJIOBHS
NapaJUIEIbHOCTH U NEPIICHIUKYISIPHOCTH ABYX NPSAMBIX. PacCTOssHHE OT TOUKM IO MPSIMO.

Tema 6. JIuHuM BTOPOTro MopsiJKa Ha IIOCKOCTH. (2 4.)

I'eomerpuueckue cBoiicTBa TMHUMN U UX ypaBHeHHUs. OOl1ee ypaBHEHUE JIMHUI BTOPOTO
MOPSIIKA.

Tema 7. Meroa KOOpAUHAT B IPOCTPAHCTBE. Y PABHEHUS IIJIOCKOCTH U IIPSIMOM B
npocTpaHcTse. (2 4.)

MeTox KOOpIuMHAT B IPOCTPAHCTBE. YPAaBHEHMs IUIOCKOCTH B IPOCTPAHCTBE: YpaBHEHHE
IUIOCKOCTH, MPOXOJSILIEH dYepe3 MaHHYI0 TOYKY MEpIEHIMKYISIPHO JTaHHOMY BEKTOpy; ooliee
YPaBHEHHUE IUIOCKOCTH; YPaBHEHHE INIOCKOCTH, MPOXOALIEN Uepe3 TpU JaHHbIE TOUKU. Y PABHEHMS
IIPSIMON B NPOCTPAHCTBE: KAHOHMYECKOE YpAaBHEHHUE NPSMOI; ypaBHEHUE NMPSIMOM B IIPOCTPAHCTBE,
MPOXOSIIEH yepe3 ABe TOUKH; 00Iee ypaBHEHHE MPSIMOH.

Tema 8. IIpssMas 1 IIOCKOCTH B IPOCTpaHCTBE. (2 4.)
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Yron Mexay IJIOCKOCTAMH. YCJIOBMS NapajUIEIbHOCTH M NEPIEHIUKYISIPHOCTH JIBYX
mI0cKocTer. PaccrosHMe OT TOYKM [0 IUIOCKOCTH. YTOJI MEXKIAY IpsSMBIMHU. Y CIOBHE
[apaJUIeIbHOCTH U NEPIIEHIUKYIIPHOCTH IPSIMBbIX.

Tema 9. Ilpsamas u riockocTs B npoctpancTBe. OCHOBHBIE 3a7aun. (2 4.)

Yros Mexay npsaMON M IUIOCKOCTBIO. YCIIOBHE IAPAUIEIBHOCTH U IEPIEHIUKYISPHOCTH
NpAMOM M IUIOCKOCTH. B3auMHOE pacmnoJIoKEHHE NPSMBIX M IJIOCKOCTEH B IPOCTPAHCTBE.
[Iepecedenue npsmMoil € MIIOCKOCTBIO. Y CIIOBUE MPUHAUIEKHOCTHU MIPSAMOM IIOCKOCTH.

MoayJas 3. OcHOBBI MaTeMaTH4YecKOro anaau3a (16 4.)

Tema 10. MuoxectBa. [leiicTBuTenpHbie uncia. Moaylb NEUCTBUTENBHOTO YHCIIA U €T0
cBoiicTBa (2 u.)

MmuosxecTBa. [erictBuTenbHble ynciaa. Moayiab J€MCTBUTEIBHOTO YUCIA U €r0
cBorictBa Tema 11. KommiekcHeie uncna. (2 4.)

Omnpenenenre KOMIUIEKCHBIX 4YHCEI W OCHOBHBIE ONEepalMd HajJ HuUMHU. ['eomeTrpuueckoe
n300paxkeHne KOMIUIEKCHBIX 4Hces. DOopMbl 3alIUCH KOMIUIEKCHBIX YHCENl. YMHOKEHUE U JIeJIeHHe
KOMIIJIEKCHBIX YHCEJ, 3allMCaHHBIX B TpUTOHOMeTpuueckoi ¢(opme. Bo3BeaeHue B cTeneHb U
u3BineueHne kopHsi. @Dopmyna Myaspa. Popmyna DOiinepa. PasznoxkeHne MHOTOWIEHOB Ha
MHOKHUTEJIH.

Tema 12. Ilonstue d¢yukmuu. CrocoObl 3amanus (yHkuuii. OCHOBHBIE 3JEMEHTapHBIC
¢byHKIMY, UX cBOMcTBa U rpaduki. (2 4.)

[Tonstne gynkunu. Yucnosbie ¢pynkuuu. ['padpuk Gynkuuu. CrnocoObl 3amanus QyHKIUH.
OCHOBHBIE XapaKTEPUCTUKU (PYHKIHMH: OTPAHUYEHHOCTh, MOHOTOHHOCTb, YETHOCTb, IEPUOAUYHOCTD
¢yukuun. OOpartHas ¢yHkius. CrnoxHas QyHkuus. OCHOBHBIE AlIEMEHTapHblE (QYHKIMH, WX
CBOICTBa U rpauKH.

Tema 13. [locnenosarensHocTu. [penen nocnenoBaTenbHOCTH. (2 4.)

UucnoBas mocienoBaTenbHOCTh. [Ipenen uuciioBoil mocienoBaTenbHOCTU. CXOIMIIMECT U
pacxodsuiMecs — YUCJIOBBIE  MOCIEAO0BATEIIBHOCTH. [Ipenen  MOHOTOHHOW  OTPaHUYEHHOU
nocienoBarenbHOCTH. Yncso e. HatypansHbie morapudmel.

Tema 14. IIpenen dynkuuwn. (2 4.)

[Ipenen ¢ynkmum B TOuke. OmHOCTOpOHHHE mpeaenbl. llpemen ¢yHKIMU Tpu X — .
beckoneuno Gompime u 6eckoHedHO Manble QyHKUIUUA. OCHOBHBIE TeopeMbl 0 mpenenax. [Ipuznaku
CYILLECTBOBAHUS IIPEIEIIOB.

Tema 15. 3amevarenbHbIe IpeIeIbl. DKBHBAJICHTHBIC OCCKOHEYHO MaJibie (yHKIHH (2 4.)

[TepBrIii 3aMmeuaTenbHBIA Tpenen. Bropoit 3amMeuatenbHbiil mipeaen. CpaBHEHHE OECKOHEYHO
MasblXx (YHKIMI. DKBUBaJCHTHbIE OECKOHEUHO Mallble U OCHOBHBIE TeopeMbl 0 HUX. [IpumeHeHue
OCCKOHEYHO MaJIbIX (YHKITHIA.

Tema 16. HerpepsiBHOCTD pyHKIIMIMA. (2 4.)

HenpepriBHOCTh (yHKIIMM B Touke. HempephlBHOCTh (YHKIMK B MHTEpPBAJE U Ha OTpPE3KE.
Touku paspeiBa pyHKIMN U uX Kiaccupukanus. OCHOBHbIE TEOPEMbI O HEMPEPHIBHBIX (PYHKIIHSIX.
HenpepriBHOCTB 25eMenTapHbIX GyHKIMI. CBOiiCTBa (PyHKIIMIA, HEMTPEPHIBHBIX HA OTPE3KE.

Tema 17. [IpousBoanas ¢pyHkiuu (2 4.)

3amaun, NPUBOAAIINE K IOHATUIO MPOU3BOAHOM. OnpeneneHne Npou3BOAHOMN, ee PU3NUECKUIA
U TEOMETPUYECKUH CMBICI. YpaBHEHHE KacaTellbHOW U HOpMaiu K KpuBou. CBs3p Mexay
HEeNpepbIBHOCTRI0O U auddepeniupyeMoctbio  ¢yHkuuu. IlpaBuna  guddepeHurpoBanus.
ITpousBoanas obpaTHoit GyHKIMH. [Ipon3BOIHAS CIOKHON DYHKIUH.

Monyas 4. IlpumeHeHHe NPOM3BOJHOM K HcciaenoBaHui0 ¢QyHkumil. MHTerpanbnoe
HCYHUCJIeHHe (PYHKIIUM OJHOM nepemMenHoM (18 u.)

Tema 18. IIpousBoaHbIE OCHOBHBIX OJJIEMEHTapHBIX (QYHKIUH. IIpon3BogHBIE BBICIIMX
nopsakoB. uddepentman pynkun. (2 4.)

Bbruncnenue npou3BOAHBIX OCHOBHBIX AJIEMEHTapHbIX (yHKuMH. Tabnuua Mpou3BOJHBIX.
HuddepenunpoBanue HesBHBIX (QyHKIMHA. [Ipon3BoaHbIe BBHICIINX MOPSAAKOB. Duznyeckuii cMbIC
Bropoii  mpousBojgHOW. [lomstue auddepennmana QyHkuu. ['eomMeTpuyeckuii  CMBICH
middepennnana pynkunn. OcHoBHBIE TeopeMbl 0 aupdepennuanax. Tabnmuna auddepenuanos.

Tema 19. OcHoBHbIe TeopeMbl audpepenanbHoro ucuucienus. [pasuna Jlonurans. (2 4.)

Teopema depma. Teopema Posns. Teopema Jlarpanxka. Teopema Komm. Ipasuno Jlonurans.

Heonpenenennoctu Buna 0/0, co/o0, 0 ¢ o0, 00 - 0o, 1oo, 00, 0.

Tema 20. [Ipunoxenne mpou3BOIHON K UCCIEIOBaHUIO GYHKIHUH. (2 4.)
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Bospacranme u yObiBanue ¢(yHkuuu. Makcumym u MHHUMYM ¢yHkuud. HawnOomnbiiee u
HaMMEHblIee 3HaYeHNUs (PYHKIMU Ha oTpe3ke. HaxoxkieHrne HauboJIbIIero 1 HAaMMEHBIIETO 3HAYCHUN
B F€OMETPHUCCKUX U (PU3UUECKUX 3a7adax.

Tema 21. Iloctpoenue rpadpukoB GyHKIHHA (2 4.)

Beimyknocts rpaduka pynkuun. Toukn meperuba. Acumnrtotsl rpaduka ¢pyHkuuu. OOmas
cXema HCCleoBaHus GYyHKIUHU U IOCTPOSHHS I'paduka.

Tema 22. HeonpeneneHHbIN HHTETpal U €ro CBOMCTBa. (2 4.)

[lepBooOpa3nas u HeompeneneHHbId WHTerpaj. CBOWCTBA HEONMPENENCHHOTO HWHTErpaa.
Tabnuiia OCHOBHBIX HEOTIPEACICHHBIX HHTETPAJIOB.

Tema 23. OcHOBHBIE METO/IbI UHTETPUPOBAHUS (2 4.)

Meron HENOCPEACTBEHHOTO HWHTEIPUPOBaHUA. METOJ HMHTErpUpOBAaHUs I10JCTAaHOBKOM
(3ameHOi mnepemeHHOM). MeTosn MHTErpupoBaHMs MO dYacTaM. VHTerpupoBaHue palMOHAIbHBIX
¢byHkuuil. MHTErpupoBaHue TPUTOHOMETpUYECKUX (YHKIMHM. VHTerpupoBaHue HppalnMOHaAIbHBIX
(GyHKIMH.

Tema 24. OnpeneneHHbI UHTErpal U €ro CBOMCTBA. MeToAbl BHIYMCIEHUS ONPEIEIEHHOTO
uHTerpana. (2 4.)

3ajauy, NPUBOAAIIME K MOHITHIO OIpeNeleHHOro uHTerpana. [loHsTtue ompeneneHHOro
uHTerpaia. ['eomerpruueckuii 1 GU3MUECKHUI CMBICT OTIpenesIeHHOro nHTerpaina. @opmyna Heiorona-
Jleitbauma. YcnoBusi HTErpupyeMocTH (GyHKIUNA Ha oTpe3ke. OCHOBHBIC CBOMCTBA OTPEIEICHHBIX
UHTEerpaioB. MIHTerpupoBaHue NMOJICTAHOBKOW (3aMeHOM nepeMeHHOM). HTerpupoBaHue 1o 4acTsM.
WHuTerpupoBanne 4YeTHBIX U HEUETHBIX (YHKIIUNA B CHMMETPHUUHBIX Mpeenax.

Tewma 25. ['eoMeTpruyeckre MPUIIOKEHUS OTIPEICTICHHOTO HHTerpaa. (2 4.)

Cxembl PUMEHEHHs OINpPENEICHHOTO MHTerpaia. Beluncienue miomanei Mmiockux Quryp.
Boruncnenue UIMHBI Ayrd IUIOCKOM KpuBOW. Brlumcienue oObema Tena. Berumcnenuwe miomaau
MTOBEPXHOCTHU BPAILCHNUS.

Tema 26. OnpeneneHHbI HHTErpaj B 3a1a4aX (GU3UKH B €CTeCTBO3HAHMUSL. (2 4.)

Bbruncnenue paboTel NEPEMEHHON CHIIBI, 3a7ada O BBIUMCICHUM IE€PEMEIIECHUs U IyTH,
MOMEHTBI HHEPLIUU MAaTEPHUAIbHBIX JIMHUM U IUIACTHHOK, KOOPAMHATHI LIeHTpa Macc. [Ipunoxenus
OIpENIENIEHHOT0 MHTErpaja B €CTECTBO3HAHMU: YHMCICHHOCTb MOMYJALMM, OMomacca MOMYJISIIuH,
CpenHssl nuHa mpoodera.

5.3. Conep:xanue qucuuiuiuabi: [IpakTuyeckue (68 4.)

Moayasb 1. JIuHeiinas u BeKTOpPHasA ajredpsl (8 4.)

Tema 1. Matpuiisl u oniepariuu Haj HUMH (2 4.)

CrnoxeHrue M BbIYMTAHUE MATPHUI. YMHOXXEHHUE MATPHUIIbI HA YHCIO. YMHOMXKEHHE
MaTpHIL.

TpancrionupoBaHue MaTpuil. DlIeMeHTapHbIe peodpa3oBaHus MaTpuil. Pemenue 3amad.

Tema 2. Onpenenutenu u ux cBoiicTBa. Beruncnenue onpenenuresneit. OOpaTHble MaTPUILIBL.
Martpuunsie ypaBHeHus. (2 4.)

Brruncnenue onpeaenuTeneid BTOPOro, TPETHETO M N-0ro mopsiaka. MUHOP U anredpandeckoe
JIOTIONTHEHUE JJIEMEHTa omnpeaenuTens. Haxoxnenue wMartpuibl, oOpaTHOW naHHOW. Pernenue
MPOCTEHIINX MAaTPUYHBIX YPaBHEHUN.

Tema 3. Cuctembl THHEWHBIX ypaBHEHUH. (2 4.)

Pemenue cucrem nMuHEHHBIX anredpanveckux ypaBHeHHi MmetogoM ["aycca. Pemienue cuctem
TUHENHBIX anredpandeckux ypaBHeHud Mo ¢dopmynam Kpamepa, Pemienue cuctem JIHMHEHHBIX
anredpanvecknxX ypaBHEHUN MaTPUYHBIM METOJIOM.

Tema 4. Tlonstue Bektopa. Jlunelinbie onepanuu Hajg BekTopaMu. CKalIpHOE MPOU3BEICHHE
BEKTOPOB U €ro cBoiicTpa (2 4.)

Jluneiinble onepauuu Haja Bekropamu. [Ipoekuust BekTopa Ha och. Pa3noxeHue BeKTopa 1o
opTaM KOOpAMHATHBIX ocedl. Moaynb Bektopa. CkalisipHOE€ MpOU3BE/IEHHE BEKTOPOB. BhipaxkeHue
CKaJISIPHOTO TMPOU3BEACHUS Yepe3 KoopAuHaThl. [IpUiokeHus CKaJISIpHOrO NPOU3BEACHUS K
PEIICHUIO TEeOMETPUYECKUX U (PU3NYECKUX 3a/ad: BBIYUCIEHUE Vyria MEXIy BEKTOPaMU,
BBIYHCIICHUE pa0OTHI MOCTOSIHHOM cuiibl. Perienune 3aqau.

Mopayas 2. AHaIMTHYECKAsl TeOMEeTPHS HA IVIOCKOCTH U B nnpocrpancrse (10 4.)

Tema 5. BekropHOe U cMelIaHHOE MPOU3BEACHUS BEKTOPOB U UX CBOKCTBA. (2 4.)

BekropHoe mnpousBeneHue. BolpakeHHne BEKTOPHOTO MNPOU3BEACHHS Yepe3 KOOPAUMHATHI
HekoTtopsie mnpuioxeHus BEKTOPHOTO MPOU3BEICHUS: YCTAHOBJIEHHE KOJUIMHEAPHOCTHU BEKTOPOB;
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Hax0XJECHHWE IUIOIIAAU IapajUlejiorpaMMa M TPEYroJIbHHKA; OINPEICICHUE MOMEHTa CHJIbI
OTHOCUTENIbHO TOYKM. CMEIIaHHOE NPOU3BEICHHUE, €r0 TE€OMETPUYECKHIl CMbICH. BbrlpakeHue
CMEIIAaHHOTO IpPOM3BEACHUSI 4epe3 KoopAuHaThl. HekoTopele NPUIIOKEHUS CMELIAHHOIO
IIPOM3BEACHHUA: OIpEACICHUE B3aUMHONW OPHEHTAllMUM BEKTOPOB B IIPOCTPAHCTBE; YCTAHOBJIEHUE
KOMIUIaHAPHOCTH BEKTOPOB; OTpe/ieieHne 00beMOB Mapajuielienuneia U TPEYroJbHOW MUPaMUIbl.
Pewrenue 3anau.

Tema 6. Meron koopauHat Ha TIO0CKOCTH. [Ipsimas nunus Ha wiockocT. OCHOBHBIC 3aa4H.
(24.)

Meron KoOpAMHAT Ha INIOCKOCTH. PaccrosiHue mMexay AByms Toukamu. JlelieHue oTpeska B
JAHHOM OTHOUICHWH. YpaBHEHUS NPSMOW HA IJIOCKOCTH: YpPAaBHEHHE C YIIIOBBIM KO3()(OUIIMEHTOM;
o0miee ypaBHEHHE MNPSAMOM; ypaBHEHHE MpPSIMOM, MPOXOJIIEH dYepe3 TaHHYI0 TOYKY B JaHHOM
HaIlpaBJICHNUH; yYpaBHEHHE IPSAMOM B OTpE3KaX; ypaBHEHHUE INPAMOW, NPOXOJAIIEH 4Yepe3 JaHHYIO
TOYKY MEPHEHIUKYISIPHO JaHHOMY BEKTOpY. BblunciieHne yria Mexay AByMs NPSMbBIMHU. Y CIOBUS
MapajuleIbHOCTH U MEPHEHAUKYIIPHOCTH JBYX MpPSAMBIX. BbluucieHue paccTOSHUS OT TOYKH [0
npsmoil. Pemenune 3anay.

Tema 7. JIunuuM BTOpPOrO MOpsi/IKa HA MIOCKOCTH. (2 4.)

I'eomeTrpuueckue cBoiicTBa TMHUI U UX ypaBHeHus. O01ee ypaBHEHHE IUHUN BTOPOTO
MOPSIIIKA.

[IpuBeneHue MUHMUI BTOPOTO MOPsAKA K KAHOHMUECKOMY BUy. Perienue 3anad.

Tema 8. Meron KoopauHAaT B MPOCTPAHCTBE. YPAaBHEHUS IUIOCKOCTH M TPSMOWM B
npocrtpaHcTse. (2 4.)

Meto KOOpIMHAT B MPOCTPAHCTBE. YPAaBHEHUS IUIOCKOCTH B IMPOCTPAHCTBE: YpaBHEHHE
IJIOCKOCTH, TPOXOJALIEH Yepe3 JaHHYI0 TOUYKY MEpPHeHAMKYISPHO ITaHHOMY BEKTOpY; oOriee
ypaBHEHHUE IJIOCKOCTH; ypaBHEHUE IUIOCKOCTH, MPOXOAAIIEH Yepe3 TP JaHHbIE TOUKH. YpaBHEHUS
NpSAMON B MPOCTPAHCTBE: KAHOHMYECKOE YpaBHEHUE MPSAMOW; YpaBHEHHE MPSAMOIMl B MPOCTPAHCTBE,
MPOXOIAIIECH Yepe3 IBe TOUKH; 0011Iee ypaBHEHHUE TpsiMoii. Pemenne 3amay.

Tewma 9. IIpsmast u IIIOCKOCTH B IpocTpancTBe. OCHOBHBIE 3a1a9H. (2 4.)

Beruncnenue yria Mexay INIOCKOCTSAMH. Y CIOBUS NApaJUICIbHOCTHA U MEPIEHAUKYIIPHOCTH
IBYX IJIOCKOCTEH. BpluMCiieHHE PAacCTOSHUSA OT TOYKH IO INIOCKOCTU. BbIYMCIIeHHE yria Mexny
IPSIMBIMA. Y CJIOBUE NMAapaUICIbHOCTH U NEPHNEHANKYIAPHOCTH NMPSAMBIX. BblyncieHue yria Mexnay
IIPSIMOM M IJIOCKOCTBIO. Y CIIOBUE NMApAJUICIBHOCTH U NEPHEHANUKYIIPHOCTH IPSIMOM U IJIOCKOCTH.
B3aumHOoe pacnosokeHue NpsAMBIX M IDIOCKOCTEH B mpocTpaHcTBe. [lepecedenme npsmon ¢
IJIOCKOCTBIO. Y CJIOBUE MPUHAMIEKHOCTH NPSMOH IIJIOCKOCTHU. Perenne 3aay.

Moayab 3. OCHOBBI MATEMATHYECKOT0 aHAIH3A (22 4.)

Tema 10. MuosxectBa. JleiicTBuTeNbHBIC YKCIa. MOAYNb NIEUCTBUTEIBHOTO YKca. (2 4.)

MmnoxectBa. [lepeceueHne U 0ObeMHEHUE MHOXKECTB, BBIYMTAHUE MHOXECTB, JIONOJIHEHUE
10 MHOecTBa. UYucioBele MHOXecTBa. UYucinoBble NPOMEXYTKH. PanuoHanbHble 4HncIia.
JelictBuTenpHble  yMciaa.  AOcoyitoTHass  BeJMYMHAa  (MOJyNb)  JACWCTBUTENBHOIO  YHCHIA.
I'eomeTrpuueckuii cmpica MOLyIs. Pelienue ypaBHEHUI U HEPABEHCTB C MOJYJIEM.

Tema 11. KomrmiekcHbie yucia. (2 4.)

KommuiekcHble uncna. I'eomerpuyeckoe n300paxkeHne KOMIUIEKCHBIX 4yrcen. PopMbl 3anucu
KOMIIJIEKCHBIX 4YMcell. BrinonHeHne neiicTBUi HaJl KOMIUIEKCHBIMU YHMCJIAMU: CJI0)KEHHUE, BBIUYUTAHUE,
YMHOJKEHUE, JEJIEHUE, H3BICUYCHNE KOpPHEH W3 KOMIUIEKCHBIX 4Hcel. PemeHue ABy4JIEHHBIX
YpaBHEHUM.

Tema 12. OcHOBHbIE »3JIeMEHTapHble (QYHKIMHM, HUX cBOMCTBa U rpaduku. OCHOBHBIE
XapaKTePUCTUKHU (PYHKIMH: OTPaHUYEHHOCTh, MOHOTOHHOCTb, Y€THOCTb, NEPUOJINYHOCTD (PYHKIIMH.
(24.)

[Monstnue Qynkuuu. I'padux  Pynknuu. Crnocobbl 3amanus  QyHKuui. OCHOBHBIE
sneMeHTapHble (pyHKIMM, uX cBoiictBa M Tpaduku. Iloctpoenne u mpeoOpa3oBaHHe TpadUKOB
¢ynkuuit. [Tonsitue Bo3pacratomei (yosiBaromeit) Gpynkuuu. Ilonarue yetHoit (HeueTHo#) QyHKIMH.
Pemenune 3amau. [lonstue mepuoguueckoi ¢(yHkuuu. PemieHue 3agauy Ha HaxoXJIeHHE MNepUoJia
GbyHKIUH.

Tema 13. Ilpemen umcnoBod NOCIENOBAaTENBbHOCTH. PenieHne 3amad Ha BBIYHMCICHUE
npenenos. (2 4.)

IIpenen  yMciaOBOM  MOCHENOBAaTENbHOCTH.  ApHdMeTHYecKue  CBOMCTBa  Ipejena
IIOCJIEI0BATENBHOCTHU. PellleHne 3a1au Ha HaX0KIEHHUE MIPeesa MOCIe10BAaTEIbHOCTH.

Tema 14. Ilpenen ¢pynkuuu. (2 4.)

[Moarorosneno B cucreme 1C:Yuuepcurer (000014055)



[Ipenen ¢pynkuuu B Touke. [Ipenen Gpynkuu npu x — oo, CBoHCTBaA mpeena GyHKIUH.
Pemienue 3a1a4 Ha HAXOXKACHUE MPEIEIOB QYHKIIUU B TOUKE U HA OECKOHEUHOCTH.

Tema 15. Tlpenen ¢ynkuuu. [lepBeiii 1 BTOpPOW 3aMedaTenbHbIC TPEICIIbl. DKBUBAJICHTHBIC
¢bynkuuy. (2 4.)

Pemenue 3amay Ha HaXOXKACHUE MPEIENOB (YHKUIUH C MOMOIIBIO MEPBOTO 3aMEYaTeIbHOTO
npenena. Pemenne 3a1a4 Ha HaXOKJICHHUE MTPEENIOB (PYHKIUI C IIOMOIIBIO0 BTOPOTO 3aMEYaTeIbHOTO
npenana. Tabiauia OCHOBHBIX SKBHBAJICHTHBIX (PYHKIMI. Pemenue 3aqay Ha BBIYMCICHHUE MPEJIEIIOB
C MIOMOIIIbIO KBUBAJIEHTHBIX ()YHKIIHH.

Tema 16. HenpepriBHOCTD (pyHKIMH. (2 4.)

HenpepsiBHOCT yHKIIMH B TOuKe. HerpephIBHOCTH (hYHKIIMK B MHTEPBAJIC U HA OTPE3KE.

Knaccugukamnus rouek paspeiBa pyakaun. CBoiicTBa yHKINH, HEIPEPHIBHBIX HA OTPE3KE.

HccnenoBanme GpyHKIM Ha HEMTPEPHIBHOCTH, ONPEACICHNAE XapaKTepa TOUEK Pa3phiBa.

Tema 17. IIpousBognas ¢pynkuuu. IlpaBuna nuddepenumrpoBanus. Tabnuua Tpou3BOAHBIX
OCHOBHBIX 3JIEMEHTapHbIX QYyHKIUH. (2 4.)

3anauu, NPUBOAAILIME K MOHATUIO MPOU3BOJHOM: a) O CKOPOCTH JABHXKYLIEHCS TOYKH; 0) O
CKOPOCTH XMMHYECKOW peaklMH; B) O KacaTelbHOM K JaHHOW KpuBoi u ap. OrmpeneneHue
npou3BoJHON (yHKIMM B Touke. TalOnuma NpPOW3BOAHBIX 3eMeHTapHbIX GyHkuui. I[lpaBuna
muddepenunpoBanus. Perienue 3a1a4 Ha BHIYUCICHUE IPOU3BOIHOM 3JIEMEHTAPHBIX (PYHKLIUH.

Tema 18. [IpousBonHas GyHKIMH, €€ TEOMETPUUECKUN 1 PU3NUYECKHUM cMbIC. (2 4.)

['eomeTprueckuil CMBICI TPOW3BOJHON. YPAaBHEHHE KacaTelIbHOM M HOPMAIM K KPUBOM.
Pemienne 3amay Ha NPUMEHEHHE T€OMETPUUECKOTO CMbICHA MPOU3BOJHON. DHU3NYECKUN CMBICHT
pou3BOIHOM. Pemenne 3a1au GU3NIECKOTO COACpKAHUS HAa TPUMEHEHNE TTPOU3BOIHOM.

Tema 19. [IpousBoaHas cinoxxHoil u oopaTHOU ¢yHkuMH. [IpousBonHas GyHKIMH, 3aJaHHOM
HesBHO. (2 4.)

Pemenne 3amay Ha HAXOXKJICHHWE MPOM3BOTHOW CIOKHOW (YHKIIMU, OOpaTHOW (QyHKIIHH.

HudbdepennupoBanne GpyHKIH, 3aJaHHBIX HESIBHO.

Tema 20. [TpousBoansie u qudGepeHnanbl BRICIIAX MOPSIKOB. (2 4.)

Ompenenenre NPOU3BOAHOM BTOporo mopsaka ( n-oro mopsnaka). Pemenne 3amau Ha
HaXO0XJEHHUE MTPOU3BOIHON 2-T0, 3-T0, ... N-Uro nNopsAaKkoB. [I[pou3BoAHBIE BEICIINUX MOPSIKOB CYMMBbI
u nipousBeneHus Gpyakuuid. JuddepeHiuans BRICIINX MOPSIKOB U MX CBOKWCTBA.

Monyasb 4. [IpumeHeHue NPOU3BOAHOM K HccaenoBaHui0 pynkuuii. UHTerpaabHoe
HcYHCJIeHHe PYHKIUM OJTHOM nepeMeHHoi (26 4.)

Tema 21. KontponpHas pabora «lIpemen u HempepwsiBHOCTH (yHKIMU. [IpomsBomHas
byaKIIIY (2 4.)

BrinonHenue 3a1annii KOHTPOJIBHON PabOTHI.

Tema 22. OcHoBHBIE TeopeMbl auddepeHimanpHoro ucurncienus. [Ipasuna Jlonmrans. (2 4.)

Teopema depma u ee reomerpudeckas umHrepnperauus. Teopema Posust u Jlarpanxka, ux
reomeTpuueckuii cmbici. Teopema Komm. PemieHue 3agad Ha NPUMEHEHUE OCHOBHBIX TEOPEM
muddepenunanbHoro ucuucnenus. IIpasuno Jlonurans ans packpbITUs HEONpeAeIeHHOCTEH BUAA
0/0. IlpaBuno Jlomutans uis pacKpbITUA HeoNpeAeNeHHOCTed Buiga oo/oo. PemieHue 3amad Ha
HaX0XJICHUE MpeienoB (pyHKIM ¢ momoikto npasui Jlonurans.

Tema 23. HccnemoBanue GyHKIMIT Ha MOHOTOHHOCTb M OKCTPEMYM C IOMOIIbIO
MIPOU3BOIHOM. (2 4.)

Bospacranue n yobiBanue ¢pyHkuuu. Heob6xoaumoe U JOCTaTOUHOE YCIOBHE MOHOTOHHOCTH
¢ynkumu. Makcumym W MuHUMYM  QyHKuumu. HeoOxoaumoe M JOCTaTO4HOE — YCIOBHE
CYIIECTBOBaHMs SKCTpeMyMa (PyHKIMM B TOuke. PemieHue 3aay Ha HaXOXKIECHUE IMPOMEXYTKOB
MOHOTOHHOCTH (pyHKIMHU. Pemienue 3aau Ha HaX0XKICHUE SKCTPEMYMOB (DYHKIIHA.

Tema 24. 3afnaun Ha OThICKAaHME HAaUOOJIBIIETO U HAMMEHBILIEro 3HaueHNH QyHkuuu. (2 4.)

AJTOPUTM HaxoKJI€HHE HauOOJIBIIET0 W HAMMEHBIIEro 3HAa4eHUH (YHKIUMU Ha OTpe3Ke.
Pemenne 3amad. ANropuT™M HaXOKJIEHHE HaWOOJIBLIET0 M HAUMEHBIIETO 3HAaueHUi (YyHKIHMU Ha
uHTepBane. Pemenue 3amau. HaxoxaeHuwe HauOOJIBIIET0 M HAWMEHBIIEr0 3HAYEHUH B
reOMETPUYECKUX U (PU3NUECKUX 3aauax.

Tema 25. Beimmykiiocts rpaduka Gynknuu. Toukn nepern6a. AcuMnToThl rpaduka QyHKIHH.
(24.)

OmnpeneneHue BBHIMYKIOCTH Tpaduka QyHKIMM BBepX (BHHU3). JlocTaTouHble YCIOBUS
BBIMYKJIOCTH rpaduka Gpynknun. Pemenne 3agau. Onpenenenne ToUky neperuda rpaguxa QyHKIHH.
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HeoOxoaumoe u nocrarodnoe yciuoBus neperuda rpaduka ¢yHkiun. Pemenue 3amad. ACUMITOTHI
rpaduka QyHKIIH.

Tema 26. [loctpoenue rpadpukoB QyHKIHA. (2 4.)

OOmas cxema uccae0BaHus QyHKIUU C TIOMOIIBIO MPOU3BOIHOM U IOCTPOEHUE €€
rpaduka.

Pewrenue 3anau.

Tema 27. IlepBooOpa3nas W HeompeneneHHbIH uHTerpajs. CBONHCTBA HEOIPEIETIEHHOTO
uHTerpana. (2 4.)

Omnpenenenue nepBooOpazHoi ¢yHkiuu. Ilpumepsl. Pemenue 3agad Ha HaXO0XXICHHE
nepBooOpazHoi ¢yHkuu. HeomnpeneneHHbI HHTErpal W ero reoMerpudeckuii cMbici. CBOHCTBA
HEOIPEJEJIEHHOT0 UHTEerpasa. Tabauia OCHOBHBIX HEOIIPEIEICHHBIX HHTErpaioB. Pemenue 3aaay.

Tema 28. OcHOBHBIE METO/IbI HHTETPUPOBAHUS. (2 4.)

Meron HENnoCpeICTBEHHOIO MHTErpUpOBaHUA. MeToJ HMHTErpUpPOBaHUSA IMOACTAHOBKOMN
(3aMeHoM niepeMeHHoM). MeTo 1 MHTerpupoBaHus 1Mo yacTsM. Pemenue 3amay.

Tema 29. VHTerpupoBaHue panUOHAIbHBIX (YHKIMH, MPOCTEHIIMX HPPALUOHAIBHOCTEMH,
TPUTOHOMETPUUECKUX PYHKIMM. (2 4.)

Pa3noxxenne npaBUIbHON pallMOHAIBHOM JpOOU € NEHCTBUTENBHBIMU KOA(pPUIMEHTAMH Ha
CyMMY npocTeimux npoOeil. IHTerpupoBanue panuoHaNbHbIX QyHKIUNA. MeTtoa HeonmpeaeneHHbIX
K03 (HULIUEHTOB. WNHuTterpupoBanue TPUTOHOMETPHUYECKUX GyHKIHIA. YHuBepcanbHas
TPUTOHOMETpHYECKas MMOJACTaHOBKA. IHTerprpoBaHe UppallMOHAIbHBIX (DYHKITHI.

Tema 30. Onpenenennbiit HHTErpai u ero cBoiictBa. @opmyna HetoTona-Jleibuuna. (2 4.)

3anauyy, MPUBOJAALIME K TOHATUIO OINpEAENIEHHOro HHTerpaia: 1) 3ajada o IUIOIIAIU
KpUBOJIMHEWHON Tpamenuu; 2) 3amada o mpoineHHoM myTtH. OrpeneneHue OIpeaesIeHHOTO
uHTerpasia. ['eomerpuueckuii u (QU3NUECKHH CMBICT oOmpeaeneHHoro wuHTerpaita. dopmyna
Hrerotona-JleitOnuna. YcmoBusi uHTErpupyeMocTH (yHKIui Ha oTpe3ke. OCHOBHBIE CBOMCTBA
ONPENIETICHHBIX NHTErpaJIoB. Pemenue 3anay.

Tema 31. MeToapl BEIYHCIICHUSI OTIPEACIICHHOTO HHTErpaa. (2 4.)

HNuterpupoBanue MOJICTAHOBKOM (3ameHoM

nepemeHHoi).  MHTETpupoBaHue o YacTsM.

WuTerpupoBanre 4YeTHBIX U HEUETHBIX (PYHKIMHA B CHMMETPHUHBIX Mpefenax. Pemenue
3aza4.

Tema 32. ['eomeTpruueckne MpUIOKEHUS ONIPEACICHHOTO HHTerpaa. (2 4.)

Cxembl IPUMEHEHHUs ONpPEAENICHHOTO0 WHTEerpana. Beiuucienue romanei miockux Guryp.
Brluncienue nauHBI Iyrd ITUIOCKOW KpuBOW. Berumcienue oObema Tena. Berumcrnenwe rmiomanu
MMOBEPXHOCTH BPaLCHUSI.

Tema 33. OnpeaeneHHbINA HHTErPAJl B 3a/1a4axX (PU3UKU U €CTECTBO3HAHUS. (2 4.)

Borunicnenue paboThl MEpPEeMEHHOM CHIIBI, 33jladya O BBIYUCICHUU MEpeMelIeHUs U MYTH,
MOMEHTHl UHEPLUUU MaTEPHUAIbHBIX JIMHUW M IJIACTUHOK, KOOpAMHATHI LeHTpa Macc. [Ipunoxenus
OTIPEIeIEHHOT0 HMHTErpaja B €CTeCTBO3HAHUH: UYUCICHHOCTh MOMYMSAUU, OHoMacca MOy,
cpenHsis AnuHa npoobera.

MoayJas 5. Ik3amMeH (2 4.)

Tema 34. Konrtponbehas paborta «[IpuMeHeHne Npou3BOJHONW K HCCIEAOBAHUIO (DYHKIIHIA.
WuTerpanbHoe McuncaeHne GyHKIUU OJHOM epeMeHHoW». (2 4.)

Brimonnenue 3aganuii KOHTPOIBHON PabOTHI.

6. IlepeueHb y4eOHO-MeTOANYECKOI0 OOecnevYeHHs A/l CAMOCTOSITEIbHOM PadoThl
o0yyamuxcsi o AUCHHUILINHE (MOIYJIIO)

6.1 Bonnpoch! 1 3agaHusi VIS CAMOCTOSITEIbHON PadoThI
IlepBoiii cemectp (36 4.)

Mopnyas 1. JInneitnas u BekropHasi anreops (18 4.)

Bupa CPC: BeinosnHeHre MHAUBUAYAIbHBIX 33/IaHUM

NunuBuayanbHOe 3aqaHue mo MOaymio 1 « IeMeHThI IMHEHHOW U BEKTOPHOM anreOphi»
BKJIIOUAET B ce0sl CICIYIONINE 3a1aHuUs:
1. st mTaHHOTO OTMPEAeTUTENS HAUTH MUHOPBI U alreOpandeckue JOTOTHEHUS YIIEMEHTOB

v

aa3. BeruMcauTh ONpeennuTeNb: a) pa3iokuB €ro 10 IEMEHTaM I-i
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CTPOKH; 0) Pa3IOKUB €r0 MO 3JIEMEHTaM j-TO CTOJIONA; B) MOIYYUB IPEABAPUTEIHHO HYIIH B I-i
CTpOKE.
2. Jlanwl aBe MaTpulisl A u B. Haiitu: a) AB; 0) BA; B) maTpuiry, oOpatHyto A; r) AA™(-
1); )AN-1)A.

3. Pemuth cucreMy TUHEHHBIX anreOpandecKux ypaBHeHH: a) o Gopmymnam Kpamepa,
0) ¢ moMOIIIbIO 00paTHOI MaTPUIIBI (MATPHUYHBIM METOJIOM); B) MeTo10M [aycca.
4. [lo koopaunaram Touek A, B, C mist ykazaHHBIX BEKTOPOB HaTH: a) MOJyJIb BEKTOpa

a; 0) CKaJIsipHOE TPOM3BEICHIE BEKTOPOB a M b; B) MPOEKIIMIO BEKTOPA € HA BEKTOP d; T') KOOPAMHATHI
TouKu M, nensuieil oTpe3ok | B 3a1aHHOM OTHOLIEHUH.

o. Jlarbl BEeKTOpPHI a, b 1 ¢. Heo0X0uMo: a) BRIYHCIUTL CMEIIAHHOE TTPOU3BEIICHUE TPEX
BEKTOpOB; 0) HaWTH MOJyJb BEKTOPHOI'O IPOM3BEJACHMS; B) BBIYUCIUTH CKAISIPHOE NMPOU3BEICHHE
JIBYX BEKTOPOB; I') MIPOBEPUTh, OYAYT JU KOJUIMHEAPHBl MM OPTOrOHAJIbHBI [Ba BEKTODPA; [)
MIPOBEPUTH, OyJIET JIN KOMIUIAHAPHBI TPU BEKTOPA.

6. Bepumnsl mupaMuipl HaxoaaTcs B Toukax A, B, C u D. Beiuncnuts: a) miomaas ykazaHHO
rpaHy; 0) Mmouaab CeYeHus!, MPOXOIALIero yepe3 cepeauHy pedpa | u 1Be BepIIMHBI MM pPaMUbI; B
o0wvem nupamuasl ABCD.

Mopyasb 2. AHaMTHYeCKAasl TeOMeTPHs HA IUIOCKOCTH U B npocTpancrse (18 4.)

Bux CPC: BeinmosiHeHre UHIUBUAYAIBHBIX 3aJaHUN

NuauBunyansHOE 3aAaHue 10 MOYIH0 2 «OCHOBBI aHATUTUYECKOW Fr€OMETPHUH Ha TJIOCKOCTH
U B IPOCTPAHCTBE» BKJIIOYAET B c€0sl CIEAYIONINE 3a1aHNUs:

1. Hanbl uyetsipe Touku Al(x1, yl), A2(x2, y2), A3(x3, y3), A4(x4, y4). CoctaButh
ypaBHeHus: a) miaockoctu A1A2A3; 6) npsmoit A1A2; B) npsimoit A4M, nepneHAUKYISIpHON K
mwiockoctu A1A2A2; r) npsimoit A3 N, mapamnensHol npsimoit A1A2; 1) MIIOCKOCTH, TPOXOASIIEi
yepe3 TOUKy A4, nepneHauKyaspHO K npsiMoid A1A2. BeluucianTh: a) CHHYC yrila MeXay HpsMOM
AlA4 u mockocteio A1A2A3; 6) KOCHMHYC yIyIa MEXKIYy KOOPAWHATHOW IUIOCKOCThIO OXy u
mI0CcKoCThI0O A1A2A3.

2. Jansr Bepimuabl Tpeyroibarka ABC. Halitu: a) ypaBHenue ctoponsl AB; ypaBHeHUe
BeicoThl CH; B) ypaBHeHHe Menuanbsl AM; 1) Touky N nepecedenuss meauanbl AM u BeicoTel CH; 1
ypaBHEHHUE TPSIMOM, Tpoxo el yepe3 BepmmHy C mapamiensHo ctopoHe AB; 1) paccrosHue ot
touku C 1o npsimoii AB.

3. CocTaBUTh KAHOHMYECKHE YPAaBHEHHS: a) dIIIUIICa; 0) runepOosibl; B) mapadossl. A, B
— TOYKH, JIeKalue Ha KpuBo, F — ¢okyc, a — Oonbmias (IeldCTBUTENbHAS) MOJIYOCh, b — Maias
(MHMMas IOJTYOCh, € — SKCLIEHTPUCUTET, Y = KX — ypaBHEHUs acCUMIITOT, D — AupexTprca KpUBOM, 2¢
— (OKyCHOE pacCTOSIHHE.

4. 3anucaTh ypaBHEHHE OKPYKHOCTH, IPOXOSAIIECH Yepe3 yKa3aHHbIE TOUYKU U UMEIOILEN
LIEHTP B TOUKE A.

Bropoii cemectp (85 4.)

MoayJsb 3. OcHOBBI MaTeMaTH4YeCKOr0 aHaau3a (40 4.)

Buna CPC: BeinosnHeHre HHIMBUAYAIbHBIX 3aJaHUN

WNunuBuayanbHOE 3a7aHue 0 MOAYIO 3 «OCHOBBI MATEMATHUECKOTO AHAJIN3a» BKIIIOYAET B
cels cienyromue 3a1aHus:

1. Haiitu npenensl pa3nuyHbIX NOCIEN0BaTeIbHOCTEH U QyHKIUH.

2. Jloka3atk, 4TO 3aJjaHHble (PYHKLUHU IPU X — 0O ABJISIIOTCA OECKOHEUHO MaJIbIMU
OJIHOTO MOPSAAKA MAJIOCTH.

3. Haiitu npenensl, CToONb3ys SKBUBaJIEHTHbIE OECKOHEYHO Majible (PYHKIUH.

4. HccnenoBaTh naHHbIE QYHKIIMHM HA HETPEPHIBHOCTD U MOCTPOUTH MX TPaPUKH.

S. Haiitu nmpou3BoiHbIEe pa3IUUHBIX (YHKIIHHA.

6. Haiitu BTopyro npou3BoiHYIO yKa3aHHON (YHKIIMM U IPOU3BOIHYIO (DYHKIINH,
3aIaHHOU HEABHO.

7. Pewmnts 3a1a4y Ha NPUMEHEHUE F€OMETPUYECKOTO CMBICIIA ITPOU3BOJHOM.

8. Pemmth 3a1a4uy Ha IpUMeHEHUE (PU3MYECKOTO CMBICIIAa TIPOU3BOTHOM.

9. Haiitu 3Ha4eHNE BBIpaXEHUs, CONEPKAIIETO KOMIUIEKCHBIE YHCIIA.

10. [IpencraBuTh B TPUTOHOMETPUUECKOM U TIOKa3aTeNbHOM (popMax KOMIUIEKCHbIE YHCIIA.

Mopnyas 4. IlpumeHeHue NPOU3BOIHOM K McciaenoBannio pyHkuuii. UHTerpanbHoe
ncumnciaeHne GQyHKIHM OAHON nmepeMeHHOH (45 4.)
Bupa CPC: BeinosnHeHre HHAUBUAYAIbHBIX 3aJaHUN
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NunuBuayanbHoe 3aganue 1no Mmoaynto 4 «lIpuMeHnenue npon3BoAHOMN K UCCIIEA0BAHUIO

GbyHKIUH.

WuTerpanpHoe ucuncaeHne GyHKIUU OJJHON MepeMEHHOW» BKIIIOYAET B ce0sl ClIeAyIoIne
3aJlaHus:

1. Haiitn yka3anHble npenensl, UCI0Ib3ys npasuia Jlonmrais.

2. [IpoBecTH MosHOE MCCIeI0BaHNE YKAa3aHHBIX (DYHKIIUI U IOCTPOUTD UX TpadHKH.

3. Haiitu nanbospiiee 1 HauMeHblIee 3HaYeHNUS QYHKIUH Ha OTpPE3Ke.

4. HaiiTu HeonpeneneHHble HHTETPaJIbl, PE3YJIbTaThl HHTETPUPOBAHUS IPOBEPUTH
maddepeHnrpoBaHueM.

o. HaiiTu HeomnpeneneHHble MHTETPaJIbl, IPUMEHSS Pa3IMYHbIE METO/Ibl U ITPUEMBbI
MHTETpPUPOBAHUS.

6. BoruncnuTh onpeaeneHHble HUHTETPaIbI.

1. Borurcnuth miomaas GUrypbl, OrpaHi4eHHON YKa3aHHBIMU JIMHUSMU.

8. BeruncnuTs JJIMHY TyTH INIOCKON KPUBOM.

9. Brruucnants 00beM Tena, moaydeHHoro BparieHueM ¢urypsl @ BOKpyr ykazaHHOW ocH
KOOpJUHAT.

10. BoruncnuTh mio1a s HTOBEpXHOCTH BpaLCHUS.

11. Pemenue 3a1aun Ha npuMeHeHHE (PU3MUECKOTO CMbICIAa ONPEIETIEHHOTO HHTErpaa.

7. TemaTuka KypcoBbIX padoT(IIpOEKTOB)

KypcoBbie paGoTsl (IpOEKTHI) TIO TUCHIUTIIINHE HE TIPETYCMOTPEHBI.

8. OueHoYHBbIE CPEACTBA JJIA MPOMEKYTOUHOIH aTTecTAlHN
8.1. KommnereHuuu u 3Tanbl GopMHPOBAHMS

Koapl komnieTeHIui Otanbl popMUpOBaHUS
Kypc, dopma Mopynu ( pa3aemnsl) TUCITUATITAHBI
CEMECTp | KOHTPOJIS
OK-3 1 xypc, 3ader Monyns 1:
JluneliHas 1 BEKTOpHAs areOpHhI.
[TepBrrit
ceMecTp
OK-3 1 kypc, 3auer Monyns 2:
AHanuTuyeckas reoMeTpHs Ha IUIOCKOCTH U B
[TepBrrit MPOCTPAHCTBE.
ceMecTp
OK-3 1 xypc, Ox3ameH |Moaynb 3:
OCHOBBI MaTEMaTUYECKOTO aHAIN3A.
Bropou
ceMecTp
I1K-1 1 kype, Ox3ameH |Monyns 4:
[TpuMmeHeHne MPON3BOJHON K UCCIIEI0OBAaHUIO
Bropoit ¢ynkuil. UHTerpansHoe ucuuciaeHue GyHKIuu
cemMecTp OJIHOM NEpEMEHHOM.

CBeneHust 00 MHBIX AUCIUIUIMHAX, YYACTBYIOUIMX B (POPMUPOBAHUY TAHHBIX KOMITETEHIIUH:
Komnerenmus OK-3 popmupyercst B mporiecce U3y4eHus AUCLUIIINH:

EcrecTBeHHOHayuHass KapTuHa Mupa, HMHpOpManuoHHBIE TEXHOJIOTMM B 0Opa30BaHMH,
MaremaTHueckiue MeTobl B KOHCTpyHpoBaHuu, OCHOBBI MareMaTudeckoit 00paboTku uHpopMaIuu,
Pazpabotka npunoxenuit B Microsoft Visual Studio, CBoGOgHBIE HHCTPYMEHTAJIBHBIE CHUCTEMBI,
Teopus rpadoB B unpopmaruke, Puznka, Xumus.

Komnerenmus I[TIK-1 ¢popmupyercst B mporiecce H3y4eHus AUCIUTIINH:
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3D MoaenupoBaHue, AIMUHUCTPUPOBAHHE KOMIBIOTEPHBIX ceTel, buorexnomornueckue
npousBojicTBa Pecrybnnku MopnoBus, Jlueronorus u iedeObHoe nuranue, MHxeHepHas rpaduka B
TEXHOJIOTMYEeCKOM  oOpasoBanuu, HMHpopmanmonHas  Oe30macHOCTh B OOpa3OBaHWHU,
WNudopmanronnsie cuctemsl, McTopust 1 METOA010THS HHPOPMATUKU M BBIYUCIUTEIBHON TEXHUKH,
KomnerorepHoe moaenupoBanue, Maremarndeckue MeETOIbl B KOHCTpyMpOBaHuM, Metonuka
oOyuyenuss uHPopMmaruke, Meroanka OOy4YEeHUS TEXHOJIOTUH, METpPOJOrust U TEXHUYECKOe
3aKOHOJATeNbCTBO, OOyCTpoiCTBO M am3aiiH Aoma, OpraHu3alys W TEXHOJOTHS TPEANPHITUN
ObITOBOTO OOCTyX)HMBaHus, OCHOBBI 3aIIUTHl MHPOPMAIMU B KOMIBIOTEPHBIX CeTAX, OCHOBBI
KOHCTpyHpoBaHusi, OCHOBBI MaTEPHAIOBEJCHUS U TEXHOJOTMU 00pabOTKKM MarepuanoB, OCHOBBI
MUKPO3JIEKTPOHUKH, OCHOBBI MOJIEIIMPOBAHNUS B IIBEHHOM MPOU3BOACTBE, OCHOBBI MOIEIUPOBAHUS
MallH U MeXaHu3MoB, OCHOBBI HAHOTEXHOJIOTUH, OCHOBBI PALlMOHAIBHOTO MPUPOIOIIOIb30BAHMS,
OCHOBBI CENBCKOr0 X03siicTBa, OCHOBBI TEOpPUM MAIIMH M MeXaHu3MOB, OCHOBBI TEOpPUHU
TE€XHOJIOTUYECKOW MOAroTOBKH, OCHOBBI IIKOJIBHOW TWrueHsl, IIpakTukym no nH(opManvoHHBIM
TexHojorusM, Ilpaktukym mo KynuHapuu, IlpakTMkym 10 1IBEH{HOMY NPOU3BOJICTBY,
[IporpammupoBanue, [IpoekTupoBaHue B cucTeMax aBTOMAaTHU3WPOBAHHOTO MPOEKTUPOBAHUS,
Pa3pabotka npunoxxenuit B Microsoft Visual Studio Pa3paboTka 3nekTpoHHBIX 00pa30BaTeIbHBIX
pecypcoB M MeETOJUKa HX OLEeHKH, CBOOOJHBIE WHCTpPyMEHTaJdbHblE cHcTeMbl, COBpEeMEHHBIE
npoOnemsl 6norexHonoruu, CouuanbHas 3kojorusi, CnenuanbHoe pucoBanue, CTanaapTu3anus u
cepTu(uKanms B COBPEMEHHOM Mpou3BojacTBe, Teopus rpadgoB B uHPopmatuke, TexHuueckoe
yepyeHue, TexHonoruu oOpabOTKM MeTayula U JepeBa, TexHojoruu mnepepaboTKu
CENIbCKOXO35MCTBEHHON NPOAYKIMU, TEXHOJOIMM COBPEMEHHBIX MHPOU3BOJACTB, TexHomorus
00pabOTKM TKaHU M MHUIIEBBIX MPOAYKTOB, Pu3nka, XUMHUYECKHE MpOU3BoJACTBa Pecnydmuku
MopnoBusi, XWMHYECKHII MOHUTOPHMHI COCTOSIHUS OKpYXKaromen cpenapl, XUMHus, XHMHS B
MHAIIEBOM NPOMBINUIEHHOCTH, XHMHsSI B TEKCTHIBHOM NPOMBIILICHHOCTH, OKOJIOTHYECKUI
MOHHUTOPHHI COCTOSIHHSL OKpYXAIOHICH cpenpl, OJIEKTPOTEXHUYECKHE M  PaAUOTEXHHYECKUE
YCTpOMCTBA.

8.2. [Toka3zaTesu 1 KPpUTEPUN OLIECHUBAHUSI KOMIIETEHIIM i, HIKAJIbI OLleHUBAHUS

B pamkax mzydaeMol JUCHUIUIMHBI CTYJIEHT JEMOHCTPUPYET YPOBHU OBJIAJICHUS
KOMIIETEHIUSMH:

[ToBbIlIEHHBIN YPOBEHB:
3HaeT U NOHMMAET TEOPETHUUECKOE COJAEpkKAaHUE TUCUUILIMHBI; TBOPYECKHM HMCIOJIB3YET PECYpPCHI
(TexHoJIOTHUH, CPENCTBA) JUIsl pellieHHs Mpo(ecCHOHANBHBIX 3a7a4; BJaJeeT HAaBbIKAMU PELICHUS
MPAaKTUYECKUX 3a]1a4.

bazoBhlil ypoBEHb:
3HAeT U MOHUMAET TEOPETHUECKOE COJCPKAHUE; B JOCTATOYHOM CTENEeHU C(HOPMUPOBAHBI YMEHUS
MPUMEHSITh Ha MPAKTHKE U MEPEHOCUTh M3 OJHON HAy4dHOW 00JIacTU B JIPYI'yl0 TEOPETHUYECKUE
3HAHUS, YMEHHUS U HABBIKU JEMOHCTPUPYIOTCA B Y4EOHOW U MPAKTUUECKOM NIESTEIBHOCTH; UMEET
HABBIKU OLICHMBAHUS COOCTBEHHBIX JOCTHKCHUII; yMEET OMPEENATh MPOOIeMbl U MOTPEOHOCTH B
KOHKpETHOM 00acTu nMpodeccnoHanbHOM eI TEebHOCTH.

[ToporoBelil ypoBeHb:
MOHMMAeT TEOPETUUYECKOE COJEp)KaHMe;, HMMeeT TpEeJCTaBlIeHHe O MpobieMax, mpoleccax,
SIBJICHUSIX; 3HAKOM C TEPMHUHOJIOTHEH, CYHIIHOCTBIO, XapaKTEPUCTHUKAMU H3y4aeMbIX SIBJICHUN;
JEMOHCTPUPYET MPAKTHUYECKHUE YMEHHUS NPUMEHEHUsT 3HaHUMl B KOHKPETHBIX CHUTYyalUsX
npodeccuoHaNbHOM IS TENbHOCTH.
HMMEIOTCS MPOOEINbl B 3HAHUSX OCHOBHOTO y4eOHO-MIPOrPAaMMHOTO MaTepuania, CTyIEHT JIOMyCKaeT
MPUHIUIHATBHBIE ONIMOKY B BBITIOJHEHUH MPEAYCMOTPEHHBIX MPOrpaMMOil 3ajaHuii, He criocoOeH
MIPOJIOJKUTH 00ydeHUE WU MPUCTYIMHUTH K MPO(ecCHOHANBHOMN NesTeNbHOCTH IO OKOHYaHUH BYy3a
0€3 TOTOIHUTENBHBIX 3aHATUN TI0 COOTBETCTBYIOIICH TUCITUILIMHE.

YpoBeHb [IIxana oueHUBaHUs AJI IPOMEKYTOUHON IIIxana oreHMBaHUI
c(hOpMUPOBAHHOCTH aTTecTaluu o bPC
KOMIIETCHITUH OK3aMeH 3aueT
(muddepeHIpOBaHHBIHI
3a4er)
[ToBbImIeHHBIN 5 (OTIUYHO) 3a4TEHO 90 — 100%
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ba3zoBrbiii 4 (xopor1iio) 3a4TCHO 76 — 89%
IToporoserit 3 (yIOBIETBOPUTEIHHO) 3a4TEHO 60 — 75%
Huxe noporosoro 2 (HeylOBJIETBOPUTEIBHO) [HE3auTEHO Huxe 60%

Kpurepun oneHku 3HaHUN CTYJEHTOB 10 TUCHUILIMHE

Orenka

IToka3arenu

OTIIMYHO

TeopeTnueckoe conepxaHue Kypca OCBOEHO MOJHOCTbIO, HEOOXOIUMBbIE
HABBIKK PA0OTHI ¢ OCBOCHHBIM MaTepUAIOM CPOPMHUPOBAHBI, BCE
MPEeIyCMOTPEHHBIE MPOrpaMMOil 00yueHus ydeOHbIE 3a/1aHHsI BBITIOJTHEHBI,
KaueCTBO UX BBIMOJHEHHUS OIEHEHO YHCIIOM 0alioB, OJIM3KUM K
MaKCHUMaJIbHOMY; CTY/ICHT IMOKa3bIBAET IMOJIHbIE U TTTyOOKHUE 3HAHUS
MPOTPaMMHOTO MaTepuaa, JOTUYHO ¥ apT'yMEHTUPOBAHO OTBEYAET Ha
BOIIPOCHI, TTIOKA3bIBACT BHICOKHI YPOBEHb TEOPETUUECKUX 3HAHUM U
MpakTUYECKUX yMeHu. Ha sx3ameHe J1aH MoJHbIN, pa3BEPHYTHINA OTBET Ha
MOCTaBJIEHHBIN BOMPOC, MOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHMI 00
00BEKTE, T0KA3aTEIHHO PACKPHITHl OCHOBHBIE MOJIOKEHUS TEMBI; B OTBETE
MIPOCIIEKNBAETCS YETKask CTPYKTYPa, JOTHYECKas OCIE0BATENbHOCTb,
OTpaXkarolasi CyliHOCTh PACKPBIBAEMBIX MTOHATHH, TEOPUIL, SIBICHUM.
3nanue 00 00bEKTEe TeMOHCTPUPYETCS Ha (DOHE TOHUMAHUS €T0 B CUCTEME

JTAHHOW HAYKU U MEKIUCIUTIIIMHAPHBIX CBS3ECH.

Xopomo

TeopeTnueckoe coaepxaHue Kypca OCBOEHO MOJHOCThIO, HEKOTOPHIE
MPaKTUYECKHE HaBBIKU PabOThl C OCBOEHHBIM MaTepuaioM c(hopMHpOBaHbBI
HEJIOCTAaTOYHO, BCE MIPETYCMOTPEHHBIE TTPOTPAMMON 00yUEHUST 3aTaHHS
BBITIOJIHEHBI, HEKOTOPBIE U3 BBHIMOJIHEHHBIX 3aJaHUI cofepxKaT
HE3HAYUTENIbHbIE OMIMOKH U HeTOYHOCTU. Ha sKk3ameHe J1aH MOJTHbIH,
pa3BEpHYTHII OTBET HA MOCTABJIECHHBIN BOMPOC, TOKa3aHO YMEHUE
BBIJICNTUTH CYIIECTBEHHbIE 1 HECYILIECTBEHHBIC MPU3HAKH,
MPUYKUHHO-CIIEICTBEHHbIE CBSI3U. OTBET YETKO CTPYKTYpUPOBaH, JOTHYEH,
U3JI0’KEH B TepMUHax Hayku. OJIHAKO AOMYIICHbl HE3HAYUTEIbHBIC
OLIMOKYU WJIM HEAOYEThI, UCTIPABJICHHbBIE 00YYaIOIUMCS C TOMOIIbIO

CHABOOAIIIAXY) Rm‘lpn(‘nn

y,Z[OBJ'IeTBOpI/ITeJ'IBHO

TeopeTrnueckoe conepxaHue Kypca 0OCBOEHO YaCTUYHO, HEOOXOUMbIE
PAaKTHYECKHE HABBIKU PabOTHI HE c(hopMHUPOBaHBI, OOJIBITUHCTBO
PEeyCMOTPEHHBIX MTPOrpaMMOil 00ydeHHs y4eOHbIX 3aJaHHi He
BBITIOJTHEHO, JIN0O KaueCTBO UX BBIIOJIHEHHUS OILICHEHO YHCIIOM 0alljioB,
ONM3KUM K MUHUMAIILHOMY; CTYJIEHT JIOMyCKaeT IrpyOble OMIMOKH B
(hopMyITHUpOBKaX OCHOBHBIX MOHSATUI TUCIUIUIMHBI U HE YMEET
UCIIOJIb30BaTh NOJYYCHHbIE 3HAHUS IIPU PEILICHUU TUITOBBIX IPAKTHUECKUX
3ana4. CTyIeHT JEMOHCTPHPYET HE3HAHUE OCHOBHOTO COACPKAHUS
JTUCIUILIMHBI, 0OHApYKHUBAas CYIIECTBEHHbIE IPOOEIBl B 3HAHUAX y4EOHOTO
MaTepuaia, JOMyCcKaeT MPUHIIUITHATBHBIE OIIMOKH B BHITIOTHEHUHT
npeIaraeMbIX 3aJaHUii; 3aTPyIHSAETCS eJaTh BBIBObI U OTBEYATh Ha
JOTIOJIHUTEIBHBIE BOMPOCHI MPENOAABATENS.

Hey,Z[OBJ'ICTBOpI/ITeJ'H:H

CTy,HeHT ACMOHCTPUPYECT HE3HAHUC OCHOBHOTI'O COACPIKAaHUSA JUCHUIIIINHBI,

06Hapy>1<1/113a51 CYIICCTBCHHBIC HpO6CHBI B 3HAHHUAX yqe6Horo Marepuaia,
JAOITYCKACT MPUHIHUITNATIBHBIC OIIHNOKH B BHITTOJTHEHUHN npeajiaracMbix
3a;[aH1/1171; 3aTPYyAHACTCA ACIaTh BBIBOABI U OTBEYATh HA JOIIOJIHUTCIIbHBIC

BOIIPOCHI HIPCIIOIABATCIIA.

i

3autreHo

loATrOTOBIIEHO B CUCTEM

Teopernueckoe coaepkaHue Kypca 0CBOCHO IOJIHOCTBIO, IPAKTUYECKUE
HaBBIKH pabOThI ¢ OCBOCHHBIM MaTepualioM ¢(hOPMHUPOBAHBI, BCE
MIPEeIyCMOTPEHHBIE TPOTpaMMOil 00ydeHHs 3a/1aHus BHIOJTHEHbI. Ha
3a4eTe JaH IOJIHBIM, pPa3BEPHYTHIN OTBET Ha IIOCTABJICHHBIN BOIIPOC,
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[I0Ka3aHO YMEHHE BBIJICIUTH CYLIECTBEHHbIE U HECYILIECTBEHHbIE
MIPU3HAKH, IPUUYUHHO-CJIEICTBEHHBIE CBA3U. OTBET YETKO
CTPYKTYpPUPOBaH, JIOTMYEH, U3JI0KEH B TEPMUHAX HaYKU. Bo3MoXkHO,
JIOTIYILEHbl HE3HAUNUTEIbHbIE OIUMOKHU WJIM HEIOUEThI, UCIIPABIICHHBIE
00Y4arOIKMCsI ¢ TOMOIIBIO «HABOSIINX)» BOIIPOCOB MPETIOIaBaTEs.
He3zaureno TeopeTtnueckoe coaepskaHue Kypca OCBOEHO YaCTUYHO, HEOOXOAUMbBIE
IPAKTUYECKHE HABbIKU PabOTHI HE c(pOpMHUPOBaHbI, OOJIBIIMHCTBO
IPEyCMOTPEHHBIX TPOrpaMMoii 00ydeHUs y4eOHbIX 3aJaHUi He
BBITOJIHEHO, JIN0O Ka4eCTBO X BBHIMOJIHEHUS OIICHEHO YHCIIOM 0aJlIoB,
ONMM3KUM K MUHHMAJIBHOMY; CTY/ICHT JIOITyCKaeT IpyOble OITNOKA B
(hopMynHpOBKaxX OCHOBHBIX OHSATHI JUCIUTUIMHBI U HE yMEET
UCII0JIb30BaTh MOJYYEHHbIE 3HAHUS IIPU PELLIEHUU TUIIOBBIX IPAKTHUUECKUX
3agad. CTyeHT AEMOHCTPUPYET HE3HAHUE OCHOBHOTO COJIEPKaAHMS
JUCLMIUIMHBI, 0OHAapYKMBas CYIIECTBEHHbIE IPOOEIBI B 3HAHUSX
y4eOHOTro MaTepHana, 10nycKaeT IPUHINUIINAIbHbIE OLIUOKHU B
BBITIOJIHEHUH TIPEAIaraeMbIX 3aJIJaHUI; 3aTPYAHAETCA JeNIaTh BbIBOJIBI U

‘OTBeLIaTB Ha JOMOJIHUTCIIBHBIC BOIIPOCHI IMPEIIOAaBaTCIIA.

8.3. Bonpocsl, 3a1aHus TeKylero KOHTPOJIst

Mopnynsb 1: JIuneliHas 1 BEeKTOpHas aJireopsl

OK-3 crocoOHOCTHIO HCTI0NIH30BaTh €CTECTBEHHOHAYYHBIE U MaTeMaTHUECKUE 3HAHUS JUIS
OpPUEHTUPOBAHUS B COBPEMEHHOM MH(OPMALIMOHHOM IIPOCTPAHCTBE

1. Yro Ha3biBaercs maTtpuueit? Uto HazbiBaeTcs onpenenurenem? Kakoe paznnune Mexay
Matpuiled u onpeaenutenem? Kakue cymecTByroT BUIbl MaTpUIL?

2. Moxer nu onpeaenuTess ObITh paBeH Hym0? B kakux ciydasx? [Ipu kakux omneparusx
3HAYEHHUE ompenenurens He MeHsderca? 1Ipu kakux omepanusax ONpeNeuTeIb MEHIET TOJBKO 3HAK?
Yro MOKHO cKa3aTh 00 OIpeaenuTese, y KOTOPOro AB€ CTPOKH MPONOPLMOHAIBHBI?

3. VYka3zarb criocoObl BEIYUCIICHHS ONIpeAenuTesneit 3-ro nopsaka. YTo 3HaUYUT pa3ioKUTh
OIpENIIUTEINb IO IEMEHTaM CTPOKH WK cTosnona?

4. Yt0 Ha3bIBAETCS MUHOPOM, alIreOpandyecKuM JOMOJIHEHUEM JIEMEHTa ONPeeIUTeNs?

5. ChopmynupyiTe NpaBuI0O yMHOKEHUS MAaTPHLIbI HA YUCIIO.

6. CdopmynupyiTe NpaBUIO CI0XKEHUS MATPHUILL.

7. Kak HaiiTn npousBesieHue AByX MaTpul? Beerna jin nepecTaHoBOYHO IPOU3BEICHUE
JIBYX MatTpuil?

8. Kakas marpuiia Ha3pIBa€TCsl HEBBIPOKICHHOM (BBIPOKICHHOH )?

9. Kakas marpulia HazbiBaeTcsi 00paTHO gaHHONU? ChOopMynHpOBATh MPABUIIO HAXO0XKIECHUS
oOpartHo#i MaTpulpl. Beerna in marpuna umeer oOpaTHyr0?

10. Kakas cuctema TMHEHHBIX ypaBHEHUH Ha3bIBAE€TCSI COBMECTHOM?

11. Kakoii onpeaenuTens Ha3bIBAaeTCA ONpeaeauTeneM cucteMbl? KakomMy ycioBHIO 10JDKEH
YIOBJIETBOPATh ONPEAEIUTENh HEOJAHOPOJHONW CHUCTEMBbl JMHEHHBIX ypaBHEHMH, 4TOObl OHA HMMela
€IMHCTBEHHOE pelieHue?

12.  CdopmynupoBath npasmiio Kpamepa aist cuctemsl Tpex (IBYX) JMHEHHBIX YpaBHEHUH €
TpeMs (ABYMsI) HEM3BECTHBIMH.

13. B kakom ciydae cucreMa JIMHEHHbBIX ypaBHEHUH MMeeT OeCUMCICHHOE MHOKECTBO
pereHui?

14. B uem 3akmouaercsa MeTo[ ['aycca perieHus cucTeM JIMHEHHBIX ypaBHEHUN?

15. Kakue npeoOpa3zoBaHMs CUCTEMBI IMHEHHBIX YpaBHEHUI HA3bIBAIOTCS 3JIEMEHTapHBIMU?

16. Kak coctaBinsieTcst paciliupeHHas MaTpulla CUCTEMbI IMHEWHBIX YpaBHEHH?

17. Kaxue cucteMbl Ha3bIBAIOTCS SKBUBAJICHTHBIMHU ?

18. Uro Takoe oOpaTHbIi X0 B MeTozie ['aycca?

19. B xakom ciyuae cucTema JMHEHHBIX YpaBHEHHH UMeeT eMHCTBEeHHOe pemenue? He
HUMEET pelIeHU?

20. Kak HaifTW pelieHHe CUCTEMBI, €CIM YHMCIO HEU3BECTHBIX MPEBBIIIACT YHCIIO
ypaBHEHHI?

21. Kak HailTu peneHue CUCTeMBbl TMHEHHBIX ypaBHEHUN B MaTpuuHOi hopme? B kakom
cllyyae pallMOHAIBHO peniaTh CUCTEMBI JMHEHHBIX YpaBHEHUN METOZ0M 00paTHOI MaTpULbl?
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22. Kak onpexensiercs: Bektop? [IpuBecTu mpumepsl BEKTOPHBIX BETTHYUH.

23. Kak HailTu KOOpAWHATHI BEKTOPA, €CIIM U3BECTHBI KOOPAWHATHI €T0 Havana U KoHIa?

24. Kak HaiiTH JJIMHY BEKTOpA, €CJIM U3BECTHHI €0 KOOPANHATHI?

25. UYto Takoe opT BekTOpa?

26. YTo MOHMMAIOT 1O/ KOOPAWHATHBIM Oa3zucom?

27. Kaxue BEeKTOPBHI Ha3bIBAIOTCS KOJTMHEApHBIMU? KakoBO ycloBHE KOJTMHEAPHOCTH ABYX
BEKTOPOB (B BEKTOPHOW M KOOpAWHATHOU hopme)?

28. Kakue BEKTOpBI HAa3bIBAIOTCSl PABHBIMH, IPOTHUBOIIOJIOKHBIMU ?

29. CdopmynupoBaTh MPaBHIO MHOTOYTOJbHUKA (MIPABHJIO JIOMAHHOW) JUISI HAXOXKICHHS
CyMMbl BeKTOpoB. OOnagaer M JEHCTBUE CIIOKEHHMSI BEKTOPOB IEPEMECTUTEIBHBIM U
COYETaTENbHBIM CBONCTBAMMU?

30. Kak nHaiiTi npousBeieHre BEKTOPOB Ha uuciio? O0agaeT Jiv onepanus yMHOKEHHS
BEKTOpa Ha YHUCJIO pacIpeIeIUTEIbHbBIM U COYETAaTEIbHBIM CBOMCTBAMU?

31. Uro Ha3pIBaeTCA CKAISIPHBIM IPOU3BEIEHIEM BEKTOPOB? UTO SBISETCS pe3yabTaTOM
CKaJISIPHOTO IIPOU3BE/IEHUSI BEKTOPOB?

32. KaxoB (pm3HuecKuii CMBICT CKAJIIPHOTO MMPOU3BEACHUS?

33. Kak ompenenuTh cKaJspHOE IMPOW3BEICHHWE Yepe3 IMPOEKIHI0 OJHOTO BEKTOpa Ha
HampasiieHue napyroro? YTo mnoHMMaloT TOJ CKalspHBIM KBaaparom? Ilepeuucnure cBoiicTBa
CKaJISIPHOTO MPOM3BEIEHUSI BEKTOPOB. B Kakux ciiyyasix ckaisipHOe IMpou3BeieHue paBHo HyI0? Kak
3amucaTh CKaJsipHOE MPOU3BEACHHUE B KOOPAUHATHOM opme?

34. Kak HailTH yroj MeX1y BEKTOpPaMH, 33/IaHHBIMU B KOOPAWHATHOH Gopme?

35. CdopmynupoBaTh TpU YCIOBHUS, KOTOPBIM YIOBIIETBOPSET BEKTOPHOE TPOH3BEICHUE
JIBYX BEKTOpPOB. KakoB TreoMeTpudeckuid CMbICT BeKTOpHOTO Tmpom3BeneHus? CdhopmyaupoBaTh
CBOMCTBa BEKTOPHOTO IMpOU3BEAEHHA. UYeMy paBHO BEKTOPHOE IPOU3BEAECHUE JABYX pPaBHBIX
BEKTOpoB? Yemy paBHO BEKTOPHOE IMPOU3BEACHUE JBYX MPOTHUBOIOJOXKHBIX BeKTOpoB? Kak
BBIYHCIISIETCS] BEKTOPHOE NMPOU3BEACHNUE B KOOPIAUHATHOM (hopme?

36. Jlate ompenereHHUE CMEIIAHHOTO TMPOM3BEACHHS Tpex BEKTOpoB. ChopMymHpoBaTh
CBOMCTBa CMEILIAHHOTO TMpousBeAeHHs. [lomycTUMO M MEHSTh COMHOMKUTEIM B CMEIIaHHOM
npou3BeneHun? BriBecTn GOpMylly CMEIIaHHOTO MPOW3BENCHUS B KoopauHaTHOUW (opme. Kakor
reOMEeTPUYECKUN CMBICT CMEUIaHHOTO Mpou3BeneHus? B kakux ciydasXx CMEIIaHHOE MPOU3BeIEeHUE
paBHO HYJO?

37. Kaxkue BeKTOpHI Ha3bIBAIOTCS KOMILIaHApHBIMU? KakoBO yclioBHE KOMILUIaHAPHOCTH
TpeX BEKTOPOB?

38. lansl matpuniel A u B. Haiitu 2(A — B) « B.

39. BBIYMCIHTH ONPEICITUTED.

40. Pemuth cucreMy JMHEHHBIX YpaBHEHUN MeTo10M ["aycca, MAaTpUYHBIM METOJIOM, IO
dopmynam Kpamepa.

41. [lansl BeKTOpHI a U b. OnpeAenuTs: a) yrojl MeXay JaHHBIMH BEKTOpamu; 0) BEKTOpHOE
MIPOU3BEACHNE BEKTOPOB a 1 b.

42. Haiitu cMeniaHHOE IPOU3BEICHIE BEKTOPOB.

Monynb 2: AHanuTHYecKas reOMEeTpHs Ha IJIOCKOCTH U B POCTPAHCTBE

OK-3 cnocoOHOCThIO HCTIOIH30BATh €CTECTBEHHOHAYYHBIE U MaTEMaTHUECKUE 3HAHUS JUIS
OpPUEHTUPOBAHUS B COBPEMEHHOM MH(OPMAIIMOHHOM MPOCTPAHCTBE

1. Kak onpenensercss pacCTOSTHIUE MEXIY ABYMsI TOUKaMH?

2. CdopmynupoBats 3a7a4y O JeJI€HUH OTpe3Ka B JaHHOM OTHOLIEHUH.

3. Kak pacmnosioxxeHa npsiMasi OTHOCUTEIBHO CUCTEMBI KOOPJIUHAT, €CJIM €€ ypaBHEHHE He
coJiepkHT: cBoboaHoro wieHa? OgHoW M3 nepeMeHHBIX? OnHOM U3 MepeMeHHBIX M CBOOOJHOTO
yjieHa?

4. Kak nepeiitu ot obmiero ypasHenus npsimoid Ax + By + C = 0 x ypaBHEHHIO IpsIMOT
yrioBbM ko3 duunentom? Kakoit cmpici ko3dduiimeHTOB k u b B ypaBHenun y = kx + b?

5. Kaxk nepeiitu ot obmiero ypasuenus npsimoit Ax + By + C = 0 k ypaBHEHUIO IpsSAMOii B
OTpe3Kax Ha ocsx?

6. Kak ybenutbcs B TOM, 4TO JaHHAs TOUKA MIPUHAJICKUT JaHHOU MPAMON?

7. Kak HaliTu yroj Mex1y JByMsl IPSIMbIMU?

8. CdopmynupoBarh yCIOBUS NapaICIbHOCTH U NEPICHIUKYIAPHOCTH ABYX MPSIMBbIX.
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9. Kakoe ypaBHeHHE Ha3bIBaeTCs OOIIMM ypaBHEHHEM JMHMM BTOpOro mpsaka? B kakom
ciiyyae oOIiee ypaBHEHHE BTOPOTO IMOPSAKA OIKCHIBAET OKPYXKHOCTb, THUIEpOOIy, Mapadody,
UIUnc?

10. 3ammcarh KAHOHUYECKOE YPaBHEHUE OKPYKHOCTH (DJLTUIICA, TUTIEPOOITBI, TapaboJIh).

11. 3amucaTh ypaBHEHHE OKPYXKHOCTHU C LIEHTPOM B HadaJle KOOPAHUHAT, C LIEHTPOM B TOUKE,
HE COBMAJAIOLIEH C HAYaJIOM KOOP/MHAT.

12. Kaxoe reoMeTpu4eckoe MECTO TOUEK IJIOCKOCTH HAa3bIBACTCS AILTUIICOM?

13. OOBSICHHUTH CMBICII IOHSATUN OOJIBINAS MTOJIYOCh AILIUIICA, MaJlasi TIOJIYOCh JUIHIICA.

14. Kax HalTH (OKYCHI SJUTUIICA, €CIIU U3BECTHBI €r0 MOIyoCH?

15.  Yrto Ha3piBaeTcs SKCLIEHTpUCUTETOM diurica? KakoB ero cmbici?

16. Kaxk HalTH MOIyOCH DJUIUTICA, €CITU U3BECTHBI €r0 (POKYCHI M SKCIEHTPUCHTET?

17. Moryt a1 GOKYCHI JLTUIICA PACIIOJIAaraThCsl HA €ro MaJiol ocu?

18. Kak 3anmcarh KaHOHUYECKOE YpaBHEHUE IUTHIICA, (POKYCHI KOTOPOTO Jiekart Ha ocu Oy?

19. CocraBuTh KaHOHHYECKOE YPaBHEHHUE JILIUIICA ¢ IeHTpoM B Touke C(x0, y0).

20. Kakas nmHMA HaspBaercss rTurepOonoi? YUTo Ha3bIBaeTCs AKCICHTPHCUTETOM
runep6osibl? Kakas npsimasi Ha3pIBaeTCsl aCUMITOTON TUIiep0osibl? 3anucaTh ypaBHEHHE aCUMIITOT.

21. CocraBUTh KAHOHUYECKOE ypaBHEHHE rutepOoItbl ¢ ieHTpoM Touke C(x0, y0).

22. MoryT 11 GOKyCHI TUTIEpOOIIBI pactoaraTbCsi HA MHUMOM och?

23. Kakas nmuHUs Ha3pIBaeTcs mapadosoi? 3ammucaTh KAaHOHUYECKOe YpaBHEHHE 1mapadoll C
BepmrHaMu B Touke O(0, 0), CHMMETPHUYHBIX OTHOCUTEIBHO OCU OpJUHAT, U N300pa3uth ux. Kakos
CMBICT TapaMeTpa P, BXOALIET0 B KAHOHUYECKOE YpaBHEHHE NapaloJibl?

24. CocraBHUTH ypaBHEHHs ceMEHCTBa mapaloJi, CHMMETPHYHBIX OTHOCHUTENFHO ocu OX, ¢
BEepIIMHAMH B Hayalie KoopawHaT. Kak W3MeHSATCS ypaBHEHHs Napaboi, €CclIM WX BEpPUIMHBI
nepeHectu B Touky C (x0, y0)?

25.  3anmcats oOmiee ypaBHEHHE TUIOCKOCTH. KakoB cMbICT KO3 PHUITMEHTOB TIpH
HEU3BECTHBIX B ’TOM ypaBHEHUU? YKa3aTh KOOPAMHATH HOPMAJILHOTO BEKTOpa MIOCKOCTH?

26. KakoMmy ycCIIOBHIO JOJDKHBI YIOBIETBOPATH KOYDPHUITMEHTH ypaBHEHUH, YTOOBI
IJIOCKOCTH, OIpeieNsieMble MU ObLITY MapajlieibHbl, COBIAIanu?

27. Kak HaliTu pacCcTOSIHME OT TOYKH JIO TUIOCKOCTH?

28. Jlansl aBe Touku A u B. CocTaBuTh ypaBHEHHE TUIOCKOCTH, IPOXOIAIICH Yepe3 TOUKYy A
MEePIEeHANKYISIPHO OTpe3Ky AB.

29. CocrtaBuUTh ypaBHEHHUE TUIOCKOCTH, MPOXOAIIeH yepe3 Touku A u B, 3aganHbIMu
CBOMMHM KOOpPJAMHATaMH, MapajuienbHo ocu OX.

30.  CocraBuTh ypaBHEHHE IJIOCKOCTH, IPOXOSIIEH Yepe3 TOUKY A mapajuiebHO
miockocT XOy.

31. CocraBuTh ypaBHEHHUE MIOCKOCTH, IPOXOAIICH Yepe3 TOUKY A mapaielbHO BEKTOpam

a ub.

32. CocTaBUTh ypaBHEHUE TIOCKOCTH, TPOXOSAIICH Yepe3 TPU TOUKH.

33. Haiitu yroy Mexay miI0CKOCTSIMH.

34.  Ompenenutb, NPU KaKUX 3HAUEHUS MapaMeTpa IJIOCKOCTH, 3aJaHHbIE CBOUMU
ypaBHEHUSMU, NapajiedbHbl, B3AUMHO MEPHIEHAUKYISIPHBI.

35. Kakue ypaBHEeHUS Ha3bIBAIOTCS OOIIMMH YPaBHEHUSMHU MPSIMOI B TPOCTpaHCTBE?

36. Kakoil BEKTOp CIIY)KUT HaNpapJIIOLMM BEKTOPOM IPSIMOii?

37. Kakyro nadopmanuio HecyT B ceOe KaHOHUYECKHUE YpaBHEHUS MPSAMON?

38. Kak npuectu o01ee ypaBHEHHE MPSIMOI K KAHOHUYECKOMY BUTY?

39. Kak onpenenuts yroja Mexay AByMsl IPSIMbBIMU B IIPOCTpaHCTBE?

40. CoopmynupyiiTe ycioBUe MapauIeIbHOCTH U EPIEHIUKYISIPHOCTH IPSMBIX B
MIPOCTPAHCTBE.

41.  CocraBbTe KAHOHMUYECKOE YpaBHEHHUE MPSAMOM, MPOXOIAIIel uepe3 Touky M
napajielIbHO BEKTOPY a; IPSMOM, 3aJJaHHOM KaHOHWYECKUM ypaBHEeHHEeM; ocu OX.

42. Jlanbl TpU TOCIIEOBATENbHBIX BEpIIMHA MapajuieaorpaMmma. CoCTaBUTh YpaBHEHUS €To
CTOpPOH.

43. CocTaBUTbh ypaBHEHHE MPSIMOM, MPOXOsAIIel yepe3 TOuKy M neprneHuKyiIsipHO
MPSIMBIM, 33JJAHHBIMH CBOMMHU KaHOHUYECKUMHU YPaBHEHUSMHU.

44. Haiitu yros Mexay nNpsiMbIMHU.

45. Kak HalTH yroja MexIy OpsIMON U INIOCKOCThIO?

46. 3anucaTh yCIOBHE MApaICIbHOCTU U MEPIEHAUKYISIPHOCTH MPSMOM U MIOCKOCTH.
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47. Kak HaliTH TOUYKY IIepeceyeHus IPAMOH C IMIIOCKOCThIO?

48. Kak HaliTH paccTOsIHUE OT TOYKH JI0 TPSAMOii?

49. KakoBo ycnoBHe MPHHAIICKHOCTU MPSMOM U TIIOCKOCTH?

50. Haiftu yroa Mexay npsiMoi U MI0CKOCTHIO.

51. [lauwl npsmas | u touka M. Haiitu: 1) yrimoBoil kospduuueHT TaHHOW HpsAMOil U
OTPE30K, OTCEKAEMBI €10 Ha OCH OpJIUHAT; 0) ypaBHEHHUS IPAMBIX, IPOXOIAIINX Yepe3 Touky M
napajuieJIbHO U MEePICHIMKYIISIPHO TaHHOM TipsiMoit  |; B) paccTosinue ot Touku M 10 mipsimoii 1.

52. JlaHbl KOOpAMHATHEI TOYKU M, ypaBHEeHUs 1iockocTu P u npsimoii L. Haiitu: a)
ypaBHEHHE IUIOCKOCTH, HPOXOJsiield uepe3 Touky M mneprneHaukyispHo npsmoil l; 0) ypaBHeHH
MPSIMOM, IPOXOJsAIIEN yepe3 TouKy M nepneHauKynspHo IuiockocTu P; B) paccrosiHue oT Touku M
10 TIpsiMoi L.

Monyinb 3: OCHOBBI MaTEMaTUYECKOTO aHATIN3a

OK-3 crocoOHOCTHIO UCTIONB30BATh €CTECTBEHHOHAYYHBIC U MATEMATHUYECKUE 3HAHUS JITISI
OpUEHTHUPOBAHUS B COBPEMEHHOM WH(OPMAIIMOHHOM TPOCTPAHCTBE

1. Cdopmynuposats onpezaenenue pynkuun. Yto Ha3pIBaeTCs 007IaCTh ONPECIICHUS
byHKIAR?

2. TlepeuncnuTh OCHOBHBIE CTIOCOOBI 3a7aHus GyHKIWH. [IprBecTH mpUMepHI.

3. Kaxkue pyHKmm Ha3pIBarOTCA YeTHBHIMU (He4eTHRIMHU)? [IprBecTH MpuUMepHI.

4. KakuMm 06pa3oM CBOMCTBA YECTHOCTH (HEUETHOCTH) (DYHKIIMH CBSI3aHBI C CUMMeETpUen
rpaduka pyHKuuN?

5. Kakas ¢ynkuus HaszbpiBaeTca mnepuoaunueckoil? IlpuBecTu mNpuUMephl MEPHOIUYECKUX
GyHKIMH.

6. Kakas pyHknus Ha3pIBaeTCsS MOHOTOHHO BO3pacTaromiei (yObIBaroIIei)?

7. Kakas QyHkuus Ha3bIBaeTCs OrpaHMuEHHON cBepXy (cHu3y)? [IpuBectu npumepsl.

8. Kakyto pyHkmuo moHuMaroT noj cinoxxHo# ¢yHkiuen? [IpuBectr npumepsl.

9. CdopmynupoBaTh JOCTATOYHOE YCIOBHUE CYIIECTBOBAHUS 00OpAaTHON (hYHKIIUH.

10. Kakue ¢pyHKIMM Ha3bIBAIOT AlIeMEeHTAapHbIMU? [lepedncinTe OCHOBHBIE 3I€EMEHTAPHbBIE
byHKINA.

11. Yro Ha3pIiBaeTCs aOCOMIOTHOM BEIMYMHOMN JeicTBUTENbHOTO yncia? [lepeuncnure
CBOIcTBa a0COJIIOTHOHN BEJTMYMHBIL.

12. Haiitu o6nacTh onpeneneHus GyHKIUH.

13. CnenoBath GyHKIHMIO Ha YETHOCTh M HEUETHOCTD.

14, WccnemoBarh Ha MEPUOAUYHOCTD (DYHKITUU.

15.  Jlns dbyHkumm y HailTH oOpaTHYIO.

16.  3anmcarp NATh WIEHOB MOCIEI0BATEIbHOCTH, 3Has!, YEMY PaBEH OOLIMM wieH
[OCJIEI0BATEIbHOCTH.

17. Tlo 3aaHHBIM NEPBBIM WiIEHAM MOCJIEI0BATEIBHOCTH YCTAHOBUTH (POpMYILy 001Iero
YJIeHa.

18. HaiiTu npenen 4uCIOBOM NMOCIEI0BATEIHHOCTH.

19. Yro HazwiBaeTcs mpenenoM GyHKIUH npu X — X0; X — 400, X — —o0?

20. Kakas ¢yHkIms Ha3pIBaeTcsi OECKOHEYHO Malioi (6eckoHedHO 0ombIoi) mpu X — X0; x

— +00, X — —00?

21. Haiitu npenens! GyHKIUH.

22. Kakyro HeonpeeIeHHOCTh pacKphIBaeT MepBhIi (BTOPOIT) 3aMedaTeNbHbINA npeaen?

23. CdopmynupoBaTh onpezesaeHne 6eCKOHEeUHO Maslol (PyHKIMHU a(X) OJTHOTO MOPSIKA C
¢dbyukmueit b(x) B Touke x0. [IpuBectu mpumepsl.

24. CdopmynupoBarts ornpejiesieHne 0eCKOHEUHO Majioil pyHKIMH a(X), SKBUBAJIEHTHON
¢ynkuuu b(x) B Touke x0. [IpuBectu nmpumepsl.

25. CdopmynupoBath onpesereHne 6ecKkoHeYyHO Maslol (yHKIMH a(X) 60jiee BEICOKOTO
nopsiaka, yeM ¢pyHkuus b(x) npu x — x0. [IpuBectn mpumepsl.

26. Oxa3aTh PKBUBAJICHTHOCTh OECKOHEYHO ManbIX QyHKIUH ipu X — XO0.

27. Oxa3aTh 3KBHBAJIEHTHOCTh OECKOHEUHO MaibIX (GyHKIUN npu X — XO0.

28. Cdopmynupyiite onpeneneHue HepepbIBHOCTU (QYHKIIMH B TOUKE.

29.  Kakue Touku Ha3bIBAIOTCS TOUKaMHU pa3pbiBa pyHKIUU? CHopMynupoBaTh
OTIpeieNIeHNe TOUYKH YCTPAaHUMOTO pa3phlBa U TOUEK pa3phiBa 1-ro u 2-T0 porna.

30. HccnenoBaTh PyHKIHMIO HAa HETIPEPHIBHOCTH U MOCTPOUTH €€ TpaduK.

31. Haiitu TOYKH pa3pbiBa U YCTAHOBUTH MX XapakKTep.
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32.  CdopmynupoBats onpeesieHue Mpou3BOHON. KakoB ee MexaHMUECKU U
IrE€OMETPUYECKUN CMBICIT?

33. CocraBuTh ypaBHEHHE KacaTebHOU K rpaduKy 3aJaHHON (PYHKIMH B JTAHHOM TOUKE.

34. Kakoii kimace (PyHKIMH MIKpe: HEMPEPBIBHBIX B TOUKE WU AU (HEepeHIUPYEMBIX B TOI
xe Touke? [IpuBecTtu npuMepsl.

35.  Ilomp3ysck omnpesaeneHneM MPOrU3BOAHOM, HATH MPOU3BOIHYIO (DYHKIIUU B
IIPOU3BOJIBHOM TOYKE X.

36.  Ilonp3yscek Tabnuieil MPOU3BOAHBIX U MpaBmiIaMu (G QepeHInpoBanus, HAUTH
IIPOU3BOIHBI (PYHKIUH.

37. CdopMmynupoBaTh MOHATHE CIOKHOUN PYHKINH.

38. B uyewm 3akiovaercs npaBmiio Tu¢GepeHIIMPOBAHUS CIOKHONW QYHKIINU?

39. Kakas ¢pyHkuus Ha3pIBaeTCsl HeIBHO 3amaHHoi? Kak cinenyer nuddepeHupoBaTh
HESIBHO 3aJ]aHHYI0 (PYHKIUIO?

40. HaiiTi mpon3BOIHBIC CIIOKHBIX (DYHKITHIA.

41. Haiitu npou3BOIHbIE HESABHBIX (DYHKIUH.

42. Yro HazpiBaercs auddepenunanom Gpyaxmmmn?

43. Kak Beipaxaercs quddepeniuan GyHKINN Yepe3 ee MPOU3BOJHYO?

44. KaxoB reomeTpuueckuii cMpica auddepeHiuana?

45. B uyeM BbIpa)kaeTcsi HHBapUaHTHOCTH (GOpMBbI iepBoro auddepenimana’?

46. Haittu muddepennnan GyHKImm.

47. Kaxk onpenensercs nmpousBoHas 2-ro nopsaaka ot ¢pyukuuu f(x)? IlpousBogHas n-r
nopsiika oT pyHkuuu f(x)?

48. KakoB (pu3uUecKuii CMBICI TIPOU3BOHOM 2-T0O TIOpsiaKa?

49. HaiiTi mpon3BOAHBIC BHICIINX MMOPSIKOB OT 3aJaHHBIX (YHKIIHH.

Monyns 4: IlpumeHeHne TPOX3BOIHOM K HccaeaoBaHuio GpyHakumii. MHTErpansHoe
vcuuciaeHue QyHKIUNA OTHOU MMePEMEHHON

ITK-1 roToBHOCTBIO peaTu30BBIBATh 00Pa30BaATEIBHBIC TPOTPAMMBI TI0 YUEOHBIM TIPEIMETaM
B COOTBETCTBUU C TPeOOBaHUSAMM 00pa30BaATENbHBIX CTAaHIAPTOB

1. Cdopmynuposats npasusio Jlomuras.

2. IlepeuncnuTh THUIBI HEONPEAETCHHOCTEH, UIsl PACKPBITUA KOTOPBIX MOXET OBbITh
UCIOJb30BaHo npasuio Jlonurans. [Ipusectu npumMepsl. JJomycTUMO 11 MHOIOKpaTHOE IPUMEHEHHE
npasuia JlonuTans At pacKpbITHA 3aJaHHOM HEONPEIEICHHOCTH?

3. CdopmynupoBaTh OCHOBHBIE TEOPEMbI 0 TUPPepeHITUPYEMBIX (DYHKIUAX (TEOPEMBI
®depma, Poss, Jlarpamka, Komn). B 4em cocTouT reoMeTpudeckuii CMBLUT JaHHBIX Teoepem?

4. Yto yTBepKAaeT NPU3HAK NOCTOSHCTBA (PYHKIIMU?

5.  Kakas d¢yHkuus HaszpiBaeTcsl Bo3pacTaromield (yObIBaromie) Ha IPOMEKYTKE?
CdhopmynupoBaTh H0CTaTO4HOE YycloBUE Bo3pacTaHus (yOeiBanusi) ¢ynkiuu. CdhopMynupoBath
HeoOxouMoe ycroBue Bo3pactanus (yobiBanus) auddepenimpyemoii GpyHkiumu.

6. Kakue ToukM Ha3bIBalOTCS CTALIMOHAPHBIMH, KpUTHYEeCKUMU? YeMy paBHAa MPOU3BOHAS
¢GyHKUIMU B cTalMOHAapHON Touke? UTO MOXKHO CKa3aThb O INPOM3BOJHON (PYHKIMM B KPUTHYECKOM
TOuke?

7. UTO MOHMMAIOT IOJI MHTEPBAJTaMU MOHOTOHHOCTH (PyHKUMH? MOKEeT 1M NpOU3BOAHAS
MMETh OJIMHAKOBBIIM 3HaK Ha ABYX (Win Oosiee) coceHUX MHTepBanax MoHoToHHOcTH? Ecnu na, To
KaK 3TO IOHUMaTh?

8. HaiiTi uHTEpBaIBI MOHOTOHHOCTH (DYHKLIMH.

9. Kakas Touka Ha3pIBaeTCs TOUKOM MakcUMyMa (MUHUMYMa) GyHKIMH?

10. Yrto moHMMAIOT NOJ SKCTPEMYMOM (GYHKIMH?

11. CdopmynupoBaTh HEOOXOIUMOE YCIOBUE IKCTPEMyMa (DYHKIIHH.

12.  CdopmynupoBarh JOCTaTOYHBIE YCIOBUS SKCTpeMyMa (DYHKIIHH.

13. Haiiti skcTpeMyMbl QYHKIHH.

14. Kaxas kpuBasi Ha3bIBAETCs BBHIYKJION (BOTHYTOM) Ha MHTEpBaje?

15. UYTo noHMMArOT O] TOYKOH neperuda KpuBo?

16. CdopmynupoBarh JOCTATOYHOE YCIOBUE CYILIECTBOBAHUS TOUKH Meperuoa.

17.  Mosxer 1 Touka neperuda rpaduka QyHKINU ObITh €€ TOUKOH SKcTpemyma?

18. Kax HalTH MHTEPBAJIBI BBITYKIOCTH (BOTHYTOCTH( KpUBO?

19. HaiiTi uHTEpBaJIBI BRITYKIOCTH , BOTHYTOCTH U TOUKU neperuda rpaduka GyHKIuu.
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20. UYto Ha3pIBaeTCS aCUMITOTON KpuBoii? Kakue BHIIbI ACUMIITOT CYIIECTBYIOT/ 3amucarhb
UX YPaBHEHHUS U YKa3aTh CIOCOOBI UX HAXOXKICHUS.

21. HaiiTu acUMITOTHI 3aJJaHHBIX KPUBBIX.

22. Haiiti acCUMITOTHI 33IaHHBIX KPUBBIX.

23. Yem omimyaercsi MaKCUMyM (YHKIIMH, 33JaHHONM Ha HEKOTOPOM OTpE3Ke, OT e
HauOOJBIIIETO 3HAUCHUS ?

24. Haiitn HanOoJbIlIee M HANMEHBIIIEE 3HAUCHNUE ()YHKIIMH Ha OTPE3KE.

25. Uro cimyxwut nepBoobpasHoit aus pyHKmu f(X), 3amanHoi Ha MHOKecTBE X? MOXKHO Jn
YTBEp)KIIaTh, YTO BCSAKAs HEMPEphIBHAS (QYHKIUS UMEET OSCUMCICHHOE MHOKECTBO IEPBOOOPA3HBIX,
puyeM JIF00bIe IBE U3 HUX OTIUYAIOTCS IPYT OT JApYyra TOJIBKO MOCTOSIHHBIM CllaraeMbIM?

26. UYrto Ha3pIBaeTCs HEOINPEACICHHBIM HHTErpaioM OT ¢yHKOuH f(X) Ha HEKOTOpO
MHOXecTBe? VIMeer 1M reOMETpUYECKO€  HCTOJKOBAHWE  HEONPEIENEHHBIM  MHTErpai?
CdopmynupoBaTh OCHOBHBIE CBOMCTBA HEOMPEICTICHHOTO HHTETpaJa.

27. TlpoBepHTh CIIPaBEIITUBOCTD TAOIUIIBI OCHOBHBIX HHTETPAIOB U(PepeHITUpOBaHNEM.

28. Haiitu HeompeaeneHHbIE HHTETPAITBI 3aJJaHHBIX (DYHKITHIA.

29. B d4eM 3aKiI04aTcs CyTh METOJIa 3aMEHBI TEPEMEHHOHN (METO]I ITOICTAHOBKH) TIPH
HaX0XJAEHUH HEONpeIeIeHHOT0 UHTerpaia pyHKuu?

30. B dgem 3axirouaeTcs mprueM «BHECSHHS 101 3HAK JuddepeHmana?

31. B kakux cnywyasx DOpPUMEHAIOT METOJ HWHTErpupoBaHus mno dactam? Ilpu
MHTETPUPOBAHUU KakuX U epeHIaTbHbIX BBIPAKEHUHM 11€1eco000pa3HO HCIOJB30BaTh METOJ
MHTErpUPOBAHUS IO YaCTIM?

34. Cdopmynupyiite TeOpeMy CyIIeCTBOBAHUS OMPEICICHHOTO HHTETpaIa.

35.  YTo sBiIsieTcst pe3yabTaToOM BBIYHCIICHHUS ONIPEISIICHHOTO HHTErpaa: GyHKIUS W
qucno?

36. CdopmynupoBaTh CBOMCTBO JMHEHHOCTH, CBOWCTBO aJIATUBHOCTH OINPECIICHHOTO
UHTerpaa.

37. CdopmynupoBaTh CBOMCTBO JMHEHHOCTH, CBOWCTBO aUITATHBHOCTH OIPECICHHOTO
UHTerpaa.

38. CdopmynupoBaTh CBOWCTBO JMHEWHOCTH, CBOWCTBO aIMTUBHOCTH OIPEICICHHOTO
UHTerpaa.

39. BsIpa3uth ¢ HOMOIIBIO OMPEAETICHHOTO HHTErpalia MOHSTHS IJIOU[aAd KPUBOJIUHEHHOM
Tpaneuuu, IpouJIeHHOTO MyTH, pabOThl MEPEMEHHON CHIIbI, MACCHI.

40. IlIpumenss hopmyny HeroTtoHa-JIeiiOHMIIA, BEIYMCIUTD YKa3aHHBIC HHTETPAJIBI.

41. B uyem 3akiifoyaeTcsi METOJI 3aMEHbl NMEPEeMEHHOI (MOJCTaHOBKH) B OIpENeIeHHOM
unterpane? CrnemyeT v U3MEHUTH Mpeleibl WHTETPUPOBAHUSA B OIPEICICHHOM HHTErpaie, eciu
BBITIOJTHEHA 3aMeHa nepeMenHoi? Kakum oOpazom?

42. B yeMm 3akil0oyaeTCsi METOJl 3aMEHbl NEPEeMEHHOU (MOACTaHOBKHU) B OMpPEIEICHHOM
unterpane? CrneayeT JNU MU3MEHUThH MpPelebl WHTETPUPOBAHMS B ONPEACTICHHOM HHTErpaie, eciu
BBITIOJTHEHA 3aMeHa nepeMenHoi? Kakum oOpazom?

43. CdopMynupoBaTh METOI HHTETPUPOBAHUS 110 YACTSAM B OTPECIIEHHOM MHTErpase.
[TpuBecTt GopMyity HHTETPUPOBAHUS MO YACTSM.

44. BpIUMCIUTH OMPENICTICHHBIE MHTErPalIbl, CTIOJIb3Ys 3aMEHY MepEMEHHOI.

45. BBIUMCIUTH UHTETPANbI, MPUMEHSS GOPMYTy UHTETPUPOBAHHUS MO YACTSIM.

46. BBIUMCIUTH MIIOMIAAN MIOCKUX GUTYP, OTPAHUUEHHBIX 331aHHBIMU JTHHUSMU.

47. Kak Bpruncnsiercss o00beM Tena, 00pazoBaHHOTO BpaiieHueM Bokpyr ocu Ox (Oy)
KPUBOJMHEWHOM Tpamneruy, onuparoieics Ha 3Ty och (IPUMbIKAOLIEH K 3TOM ocu)?

48. Kak Bpruncnsiercss o0beM Tena, 00pazoBaHHOTO BpaimieHueM Bokpyr ocu Oy (Ox)
KPUBOJMHEWHON Tpanenuu, onupatouieiics Ha ocb Ox (Oy)?

49. Kak BpruncrnsieTcs 00beM Tena, 00pa3oBaHHOTO BpaiieHueM Bokpyr ocu Oy (Ox)
KPUBOJIMHEWHOM Tpamnernuu, onupatouieiica Ha ock Ox (Oy)?

50. IlepeuncnauTh reoMeTprUUecKue U (PU3NIECKUE TPUIIOKEHHUS ONPEICTICHHOTO HHTETpaa.

51. Jlawel nuauu. Haiftu: a) miomanb GUrypbl, orpaHUY4eHHON 3aJlaHHBIMH JTHHHUSIMH; O)
o0beM Tena, O0Opa30BaHHOTO BpalleHHEM BOKpPYr ocu OX (urypsl, OrpaHMYEHHOM 3aJaHHBIMU
JTUHUSMU.
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8.4. Bonpochl NPpOME:KYTOYHOM aTTecTaluU
IepBriii cemectp (3auet, OK-3)

1. CthopmynupoBarh moHsATHE MaTpuibl. ONpenenuTs ONepauuyd HaJl MaTpPUIIAMU:
TPAHCIIOHUPOBAHUE, CJIOXKEHHE, YMHOKEHHE MAaTpHULbl Ha YUCJIO0, YMHOXEHHE MaTpul.
CdhopmymnmupoBaTh  CBOWCTBa omepanuii Haa  Marpuimamu. llepednciuTh  AJIeMEHTapHBIE
npeoOpa3oBaHUs MaTPHIL.

2. ChopmynrpoBaTh MOHATHUS ONPEICIUTENCH BTOPOTO, TPETHETO M N-TO MOPSAKA.
[Iepeunciut cBOMCTBA ONIPEACIIUTEIECH.

3. CdhopmynupoBaTh MOHATHS MHHOpPAa M alreOpandeckoro AOTOJHEHHUS SJIeMEHTa
onpenenurens. ChopMmynupoBaTh MOHATHE OOpaTHOW Marpuibl. Omucath METOJM HAXOXKICHHS
MaTpulibl, 00paTHOM naHHOMU. [IpuBecTu npuMepsl.

4, CdhopmynupoBaTh IOHATHE CUCTEMBI JITHEHHBIX alTeOpanuecKux ypaBHCHHIM.
Onucatb METOJ pellIeHusl CUCTEM ypaBHEeHUH MeToqioM ["aycca.

S5. CdopMynupoBath MOHATHE CUCTEMBI JIMHEHHBIX alire0OpaniecKiuX ypaBHEHUH.
Onucarb METOJ pelIeHus: CUCTEM ypaBHeHuUl 1o gopmynam Kpamepa.

6. CdopMynupoBaTh MOHATUE CUCTEMBI JTMHEHHBIX AJIreOpanuecKuX ypaBHEHUH.
Onucatbh METOJ pelIeHUs] CUCTEM YPaBHEHUH MaTPUYHBIM METOJIOM.

1. ChopmynupoBarh TmoHsATHE BekTopa. Omnpenenuth JIUHEHHBIE Olepaluu  Hajl

BEKTOpamMH B TreomeTpuyeckoil Qopme. IlepeuncnuTh cBoiicTBa omepanuii HajJg BEKTOpaMHU.
CdopmynupoBarh ompeneiacHusl JekapToBa 0Oa3uca, KOOPAWHAT BEKTOpa B JIEKApTOBOM Oasuce,
MOJTyJIsl BEKTOPA.

8. CdhopmynupoBaTh TMOHSATHE CKaSIPHOTO TPOW3BEICHUS BEKTOPOB. llepedncinuthb
CBOWCTBA CKAJISIPHOTO TMpoW3BeneHUs. Kak BhIpakaeTcs CKalsipHOE MPOHM3BEACHUE JIBYX BEKTOPOB
gepe3 WX KooOpAuHATHI? [lepeyrcIuTh NPHIOKEHHS CKAISPHOTO TPOWM3BENCHHUS K PEIICHHIO
reOMEeTPUYECKUX U (PU3NUECKHX 3a7ay.

9. ChopmynupoBaTh MOHATHE BEKTOPHOTO MPOU3BENEHUS BekTOopoB. Ilepeuncnuth
CBOMCTBa BEKTOPHOI'O IPOW3BEACHHUSA. 3amucaTh BBIPAKEHHWE BEKTOPHOTO TMPOU3BEICHMS JIBYX
BEKTOPOB Yepe3 UX KOOpAUHATHI. [lepeuncanTs NpuiioKeH!s: BEKTOPHOTO MPOU3BEICHUS K PEIICHUIO
3azad.

10. CdopmynupoBaTh TOHSITHE CMEIIAHHOTO TPOW3BEACHHUS BEKTOPOB. llepeunciuthb
CBOMCTBa CMEIIAHHOTO MPOU3BEACHHUS. 3alMCaTh BHIPAKEHNE CMEIIAaHHOTO MPOU3BEICHHSI BEKTOPOB
yepe3 UX KoopauHaTbl. OmNpeaenuTh TeOMETPUYECKU CMBICI CMEMIaHHOTO IPOU3BE/ICHUS.
[lepeuncnuth NPUIOKEHUSI CMEIIAHHOTO MTPOU3BECHUS K PEIICHUIO 3a/1ay.

11. Onucatbh MeTO KOOpAMHAT Ha MI0cKocTH. Kak onpenensercs paccTosHUE MEXIY
IBYMsI TOUKaMu Ha miockoctu? ChopMynupoBarth 3a/1auy O JEJIEHUN OTpe3Ka B JaHHOM OTHOIICHHH.
12. [lepeuncnuth crocoObl 3aianus NpsaMoil Ha miockoctu. ChopMyapoBaTh MOHATHE

yrila MeXay NpsMbIMU M CcIIOCO0 ero BeluuciieHus. OnpenesnTh pacCcToOsHUE OT TOUYKH JIO MPSIMOM.
CdopMmynnpoBaTh ycia0BUs NapaIeIbHOCTH U MEPIEHAUKYISIPHOCTH JBYX MPSIMBbIX.

13.  Kaxkas nuHuUS BTOPOTO HOPS/AKA HA IMJIOCKOCTU HA3bIBACTCSA OKPY)KHOCTHIO? 3alMILUTeE
KaHOHMYECKOE YpaBHEHHE OKPY)KHOCTH, IEPEUUCIUTE €€ OCHOBHBIE 3JIEMEHTHl M I'€OMETPHUYECKHUE
CBOMCTBA.

14.  Kakas 7auHMS BTOpPOrO MOPSAIKAa HAa IUIOCKOCTH Ha3bIBAETCS AIUIMIICOM? 3amuIluTe
KaHOHMYECKOE YpaBHEHME JJUIMIICA, TEPEYUCIUTE €ro OCHOBHBIE 3J€MEHThl M T€OMETpUYECKHE
CBONCTBA.

15.  Kakas nMHUS BTOPOro HOpsijiKa HA MJIOCKOCTH Ha3bIBaeTcs rumnepoosioi? 3amuinre
KaHOHMYECKOE ypaBHEHME TUMepOoIIbl, MEePeUncIuTe €€ OCHOBHBIE 3JEMEHThl M IeOMETpUYECKHe
CBONCTBA.

16.  Kakas JuHUS BTOPOrO HOpPs/KAa Ha IUIOCKOCTH Ha3bIBaeTcs napabosioi? 3amuimunTe
KaHOHMYECKOE ypaBHEHHE NapaboJibl, MEPEeYHCIUTEe €€ OCHOBHbBIE 3JEMEHThl U T€OMETPHYECKUE
CBOMCTBA.

17.  IlepeuucnuTh crnocoObl 3a7aHusl IUIOCKOCTH B mpocTtpaHcTtBe. ChopmynupoBarb
ONpesieieHne yriia MeXAy JBYMs IUIOCKOCTSMHM M OINHUCaTh CIOCOO €ro  BBIYUCICHHS.
CdopMynmpoBaTh yca0BHs MapaIeIbHOCTU U MEPIEHANKYISIPHOCTH JIBYX IutockocTei. Kak Haiitu
paccTosiHie OT TOYKH JI0 TUIOCKOCTHU?

18. [epeuncnauth crocoObl 3aanus NpsAMoi B npoctpancTBe. CHOpMyTUpOBaThH yCIOBUE
NapajyieIbHOCTH M MEPIEeHIUKYISIPHOCTH TPSAMBIX B MpOCTpaHCTBE. Kak BBIUMCIUTH YroJl MEX.IY
IPSIMBIMU B ITPOCTpaHCTBE?
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19. Onucarb B3aMMHOE DAcIOJIOKEHUE NPSIMBIX M IUIOCKOCTEW B IpocrpaHcTBe. Kak
BBIUMCIIATE YroJl MEXIY NpsAMON M MmIockocThio? CPopMynupoBaTh yCIOBHE MapauICIbHOCTH H
MEPIEHIUKYJIIPHOCTH MPSAMON U IUNIOCKOCTH, YCIOBHE NPUHAIIEKHOCTH MPSAMOM U IJIIOCKOCTH.

Bropoii cemectp (Ik3amen, OK-3, IK-1)

1. CdhopmynupoBarh moHsTHE Martpunbl. ONpenenuTs oOnepanuyd HaJl MaTpUIIAMU:
TPAHCIIOHUPOBAHUE, CJIOXKEHHE, YMHOKEHHE MAaTpHULbl Ha YUCJIO0, YMHOXEHHE MaTpul.
CdhopmynmupoBaTh  CBOWCTBa omepanuii Hax  MaTpumamu. [lepeducinuth  3IeMEHTapHBIC
peoOpa3oBaHUs MaTPHIL.

2. ChopmynrpoBaTh MOHATHUS ONPEACIUTENCH BTOPOTO, TPETHETO U N-TO MOPSAKA.
[Iepeunciut cBOMCTBA ONIPEACIIUTEIIECH.

3. CdhopmynupoBaTh MOHATHS MHHOpPAa M aireOpandeckoro AOTOJIHEHHUS DJIeMEHTa
onpenenurens. ChopMmynupoBaTh MOHATHE OOpaTHOW MaTpuipl. Omnucath METOJ HaXOXKICHUS
MaTpHllbl, 00paTHOI naHHOM. [IpuBecTu mpuMepsl.

4, CdopMynupoBaTh MOHATHE CUCTEMBI JJMHEHHBIX aJIre0OpaniecKuX ypaBHEHUH.
Ornucatb METOJ pelIeHus CUCTEM YpaBHEHHI MeToioM ["aycca.

S. CdopMynupoBaTh MOHATUE CUCTEMBI JTMHEHHBIX AJIreOpanuecKuX ypaBHEHUH.
Onucarb METOJ pellieHus: CUCTEM ypaBHeHuUl 1o gopmynam Kpamepa.

6. CdopMynupoBaTh MOHATHE CUCTEMBI JJMHEHHBIX aNreOpandecKux ypaBHEHUH.
Ornucatb METOJ] pEeIIEHUs CUCTEM YPaBHEHUH MAaTPHUYHBIM METOOM.

1. CdopmynmupoBars TmoOHATHE BekTopa. Omnpenenuth JTUHEHHBIE ONEpaluy HaJ

BEKTOpamMH B TreomeTpuyeckoil Qopme. IlepeuncnuTh cBoiicTBa omepanuii HajJ BEKTOpaMHU.
CdopmynupoBath ompeneieHus: jJekapToBa 0Oa3uca, KOOPAWHAT BEKTOpa B JEKapTOBOM Oasuce,
MOJYJIsl BEKTOpa.

8. ChopmynupoBaTh MOHATHE CKAISIPHOTO MPOU3BENEHUS BeKTOpoB. llepeuncnuth
CBOMCTBa CKaJIIpHOTO Mpou3BeaeHus. Kak BbIpakaeTcsi CKalsipHOE MPOU3BEICHHE IBYX BEKTOPOB
yepe3 HUX KoopauHaTel? IlepeyncnuTh MNPHIOKEHUS CKAISAPHOTO MPOU3BENEHUS K PEUICHUIO
reOMEeTPUYECKUX U (PU3NUECKHX 3a]ay.

9. ChopmynupoBaTh MOHATHE BEKTOPHOTO MPOU3BENEHUS BEKTOpoB. llepeuncnuth
CBOMCTBa BEKTOPHOIO IPOW3BEACHHUSA. 3amucaTh BBIPAKEHHWE BEKTOPHOTO IPOU3BEICHMS JIBYX
BEKTOPOB Yepe3 UX KOOpAUHATHI. [lepeuncanTs NpuioKeH!s: BEKTOPHOTO MPOU3BEICHUS K PEIICHUIO
3azad.

10. ChopmynupoBaTh MOHATHE CMEIIAHHOTO NPOU3BENEHUS BeKTOpoB. llepeuncinuth
CBOMCTBa CMEIIAHHOTO MPOU3BEACHHUS. 3alMCaTh BHIPAKEHHUE CMEIIAaHHOTO MPOU3BEICHHSI BEKTOPOB
yepe3 HUX KoopauHaTbl. OmnpeaenuTb TIeOMETPUUECKU CMBICI CMEUIAaHHOTO IPOU3BEICHHUS.
[lepeuncnuth NPUIOKEHUSI CMEIIAHHOTO MTPOU3BEICHUS K PEIICHUIO 3a/1ay.

11. Onucatb MeTOJ KOOpAUHAT Ha MIocKOCTH. Kak omnpenensercs paccTosHue MEXy
IBYMsI TOYKaMu Ha miockoctu? ChopMynupoBarth 3a/1a4y O A€JICHUH OTpe3Ka B JAHHOM OTHOILICHUHU.
12. [Tepeuncnuth crocoObl 3aaanus NpsaMoil Ha miockoctu. ChopMyaUpoBaTh MOHATHE

yria MEXJy NpsSMBIMH U crioco0 ero BbrurcieHus. OnpeaenuTh pacCTOSHUE OT TOYKH JIO MPSMOIA.
CdhopmynupoBaTh yCIOBUS MAPAIEIBHOCTH U NEPIICHANKYASIPHOCTH IBYX MPAMBIX.

13. Kaxkast tuHMsS BTOpOro nopsiaka Ha IJIOCKOCTH Ha3bIBAE€TCA OKPYKHOCThIO? 3alUIlInTe
KaHOHMYECKOE YpaBHEHUE OKPYXKHOCTH, NEPEUUCIUTE €€ OCHOBHBIE 3JIEMEHTHI U I'€OMETPUYECKUE
CBOICTBA.

14, Kakass nuHusA BTOpPOro mopsiika Ha IUIOCKOCTH Ha3bIBAETCS AJUIMICOM? 3aluIIuTe
KaHOHHUYECKOE YpPaBHEHHUE JIUINICA, MEPEUYUCIUTE €r0 OCHOBHBIE JJIEMEHTBI U TE€OMETPUYECKUE
CBOICTBA.

15. Kakass nuHMS BTOpOTO MOpsiiKa Ha TJIOCKOCTH Ha3bIBaeTcs rumepOomnoi? 3anmummure
KaHOHUYECKOE YpaBHEHHE THIIEPOOJIbI, MEPEUUCIUTE €€ OCHOBHBIC DJIEMEHTHI U TeOMETPUYECKHE
CBOICTBA.

16. Kakass nuHHS BTOpOTO MOpsiiKa Ha TIOCKOCTH HasbIBaeTcs mapabosioit? 3amummre
KaHOHWYECKOE ypaBHEHHE MapaloJibl, MEepEeUYrCIUTe €€ OCHOBHBIC JJEMEHTHI M TeOMETPUUYECKHUE
CBOICTBA.

17. [lepeuncnuth crnocoObl 3aaHus IJIOCKOCTH B mpocTpanctBe. CdopmynupoBaTh
oTpeJieieHue yria MeXAy JBYMS IUIOCKOCTAMH H ONHCaTh CHOCO0 €ro BBIYHUCICHHUS.
CdhopmynrpoBaTh yCcIOBHs MapalIEIbHOCTU U MEPIEHAUKYISIPHOCTH JIBYX IUTockocTei. Kak Haiitn
paccTosiHue OT TOYKHU JO IIIOCKOCTH?
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18. [Tepeuncnuth ciocoObI 3aaHus MPsAMON B pocTpancTBe. CHopMyTupoBaTh YCIOBHE
[apaJUIEIbHOCTH U MEPHEHIUKYIAPHOCTU MPSAMBIX B IPOCTpaHCTBE. Kak BBIYMCIUTH YroJl MEXIY
IIPSIMBIMHU B ITPOCTpaHCTBE?

19. Onucarh B3aMMHOE DACIOJIOKEHHE NPAMBIX U IUIOCKOCTEH B mpocTpaHcTBe. Kak
BBIUMCIIUTE YIOJl MEXIY NPSAMON U MIOCKOCThIO? CopMynHpoBaTh YCIOBHE MApPAJUICTBHOCTH H
MEPIEHIUKYJIIPHOCTH MPSAMON U IUNIOCKOCTH, YCIOBHE NPUHAIIEKHOCTH MPSAMOM U IJIIOCKOCTH.

20. CdhopmynupoBaTh TOHITHE MHOXKECTBA M OXapaKTEPH30BATh OCHOBHBIC OIIEPAIINH HAJY
MHOXecTBaMu.  [IpuBectu  mpuMepbl  YUCIOBBIX  MHOXECTB.  Omnpenenurb  MHOXECTBO
nercTBuTenbHBIX  uncen.  CopmynupoBaTh TNOHATHE  AOCOJIIOTHOW  BETHMYMHBI  (MOJIYJIS)
nercTBUTeNbHOTO umncna. llepeuncnuth cBoiictBa moxmynsa. CdopMynHpoBaTh T€OMETPHUYECKHNA
CMBICIT MOJTYJISI.

21. CdhopmynmpoBath onpeereHre KOMILIEKCHBIX yncel. [lepedancnuts hopmbl
MIpe/ICTaBICHHS] KOMIUIEKCHBIX yncen. OnpeaenuTs apudMeTudeckre onepannn HajJl KOMIJIEKCHbIMU
YHCIIaMU.

22. ChopmynupoBate mnonsitue ¢(ynkuuu. Ilepeuncauts crnocoObl 3agaHus (QyHKIHIL.
[IpuBecTn mpuMepsl 3I€MEHTAapHBIX (YHKIIMH, Ha3BaThb MX cBoMcTBa M rpaduku. Ilepednciautsb
OCHOBHbIE XapakTepucTUKU (yHKIMH. CHOopMYyIpPOBATH MOHIATHUSI 0OPATHON U CIIOKHOM (PYHKIIUU.

23. CdopmynupoBaTh NOHATHS NOCIEA0BATEIBHOCTH, ITPEIEa YNCIOBON
nocienoBareabHOCTH. [lepeuncnute cBOMCTBa Npeesna nociIeJ0BaTeIbHOCTH.
24, ChopmynupoBaTh moHsATHE mpenena (GYHKIMM B TOYKE U TOpU X — 0.

CdhopmynmpoBaTh OCHOBHBIE TeopeMbl O Tmpenenax. OmpenenuTs OJHOCTOPOHHUE TIPEACb.
OxapakTepu3oBaTh OECKOHEUYHO MaJlble U OECKOHEYHO OOJIbIINe (PYHKIUH.

25. CdhopmynrpoBaTh TEOPEMBI O IEPBOM U BTOPOM 3aMedaTeNbHBIX npenenax. [IpuBectn
TaOJIMIy OCHOBHBIX OJKBHUBaJIEHTHBIX (yHKIuA. CdopMmynupoBaTb OCHOBHbIE TeEOpeMbl 00
AKBUBAJICHTHBIX OECKOHEYHO MaJbIX (DYHKITHIA.

26. Uto wnaspiBaercs mpousBoAHOW ¢yHKIMU? ChHopMyIupoBaTh TEOMETPUUYCCKUU H
MEXaHMYECKUI CMBICI POU3BOIHOM. BhIBECTH ypaBHEHHS KacaTelbHOW U HOpMaiid. Onucarh CBS3b
MexX Iy muddepeHIpPYeMOCTBIO U HEPEPHIBHOCTHIO (DYHKITHA.

27. CdopmynupoBath onpenescHus HEMPEPHIBHOCTH (PYHKIIMU B TOYKE U HA MHOXECTBE.
OxapakTepu30BaTh TOYKM pa3pbiBa (QYHKIMH U NMpUBECTH UX Kiaccudukanuoo. ChopMyaupoBaTh
OCHOBHBIE TEOpPEMbI O HENpepbIBHBIX (PyHKIUAX. [lepeuncnute cBoiicTBa (hyHKIMIA, HEMPEpPHIBHBIX

Ha OTpE3Ke.
28. Cdopmynuposats npaBuia quddepennmpoBanus GyHKIuA. OxXapakTepru30BaTh
BBIYMCJICHUE MPOU3BOIHON 00paTHOM U clokHOU GyHKIMA. [IpuBecTn npumMepsl.
29. 3anucaTh TaOJUIlY MPOU3BOIHBIX OCHOBHBIX dJIEMEHTAPHBIX (DYHKITUH.
30. OxapakTepu30BaTh nuddepeHrpoBanme HESBHO 3aJIaHHBIX GYHKITUH.

CdhopmynupoBaTh HOHATHE TPOU3BOIHON BhICIIUX MOPAIKOB. ChopmynupoBaTh GU3NYECKUI CMBICIT
BTOPOH MPOU3BOAHOM.

31. CdhopmymnupoBats nousatue auddepeniuana GyHkuuu. OnpeaenuTs TeoMeTPUIECKuit
cmbicn quddepennunana. [lepeuncnuts OCHOBHBIC CBOMCTBA U (HEpEHIINATIOB.

32. CdopmynupoBaTh OCHOBHBIE TeOpeMbl TP HEPEHIIMATEHOTO HCYUCIICHUS (TEOPEMBbI
®depma, Poust, Jlarpamka, Komn). [IpuBecTr MX reOMETpHUYECKYIO HHTEPIIPETALIUIO.

33. CdopmynupoBats npasuia JlonuTans a1t pacKpbITUsL HEONPEAETCHHOCTENH Pa3HbIX
BUJIOB. [IpuBecT mpuMepbl Hax0XkAeHHs NpeaeoB GYHKIUH ¢ moMoIbo mpaBui Jlonurans.

34. CdhopMynnpoBaTh ycia0BHs MOCTOSIHCTBA, BO3pacTaHUs U yObIBaHUS (QYHKIMI Ha
MIPOMEXYTKE.

35. Jate onpenenenue Touek skcrpemyma. CopMynupoBaTe HEOOXOUMBIE U
JIOCTaTOYHbIE YCIOBUSA CYIIECTBOBAHUS SKCTpeMyMa (YHKIIMHU B TOUKE.

36. Omnwucath METO/1 HAXOXKACHUS HAaMOOJIbILIEr0 U HAMMEHBIIIETO 3HAYeHUsT (PYHKIUH Ha
oTpe3Kke U Ha uHTepBaie. [IpuecTy npuMepsl.

37. CdhopmynurpoBaTh MOHATHUS BBITYKJIOCTH — BOTHYTOCTH, TOUEK Neperuda rpaduka
¢byskun. Onucats cocod onpeesieHns aCUMNITOT Tpaduka QyHKIHH.

38. Onucath 001K TUTaH UCCIIETOBAHMS (PYHKIIUN C TTOMOIIBIO MPOU3BOTHOMN U
MOCTPOEHHs IPahuKOB.

39. CdhopmynrpoBaTh MOHATHE MEPBOOOPA3HON PYHKIIMN M HEOTPEAEICHHOTO UHTErpaa.

[lepeuncnuth cBoOMcTBa HeompeneneHHOro uHTerpana. ChopMynupoBaTh €ro reoMeTpUYEeCKUit
cmbici. [IpuBecTu Tabnuily HHTETPaoB.
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40. Onucarb OCHOBHBIE METOJbl MHTEIPUPOBAHMS: METOJ 3aMEHbI IIEPEMEHHOM, METOJ

MHTETPUPOBAHUS IO  YacTsM,  METOJAbl ~ MHTETPUPOBAHHUS  PAUMOHANBHBIX  (DYHKIIHIA,
TPUTOHOMETPUYECKUX (PYHKIUH, MPOCTEHIITNX UPPALTIOHAIBHOCTEH.
41. CdhopmynupoBaTh TOHSATHE OIPEACICHHOTO WHTErpaja, €ro I'eOMETPUYECKUd U

¢usnueckuit  cMpica.  llepedyncnuTe  OCHOBHBIE  CBOMCTBA  ONPEICNEHHBIX  MHTETPAJIOB.
CdhopmynnpoBath ycia0BHE HHTETPUPYEMOCTH (DYHKIMIA Ha OTpPE3Ke.

42. [lepeuncnutb OCHOBHBIE TEOPEMBI 00 OIpeeIeHHOM uHTerpaie. OxapakTepu3oBaTh
MCTOAbI BBIYHUCIICHUA OIMPCACICHHBIX HHTCIPAJIOB.

43. [lepeuncnuth reoMeTpUUECKHE MPUIIOKEHUS OTIPEAEICHHOTO UHTErpaa.

44, [epeuncnautp huznyeckre NPUIOKEHUS OMPEACIICHHOTO HHTErpaa.

8.5. Meroauyeckue marepuajibl, ONpeAe/sAOIIMe INPOLEIypPbl OLEHUBAHMS 3HAHWIA,
YMeHHii, HABBIKOB U (MJIM) ONBITA AeATEJbHOCTH, XapaKTepu3yIIMX 3Tanbl GopMUPOBAHUS
KOMIIEeTeHIM i

[IpomexyTouHas aTTecTanus MNPOBOIUTCS B pOpME dK3aMeHa U 3aueTa.

DK3aMeH M0 JAUCLUUIUIMHE WJIM €€ YacTH HUMeEeT Ielib OLEHUTh C(HOPMUPOBAHHOCTD
KOMIIETEHIIN, TEOPETUYECKYIO MOArOTOBKY CTYJIEHTA, €r0 CIIOCOOHOCTh K TBOPUYECKOMY MBIIIIECHUIO,
MPHUOOpPETEHHBIE UM HAaBBIKH CAMOCTOSITEIbHON pabOThl, YMEHHE CUHTE3UPOBAThH NOJYyUEHHbIE 3HAHUS
Y IPUMEHSATH UX TIPH PEHICHUU MPAKTHICCKUX 3a7ad.

3aueT MO3BOJISIET OLIEHUTHh C(HOPMHUPOBAHHOCTH KOMIETEHIIMM, TEOPETHUYECKYIO MOATOTOBKY
CTYIEHTa, €ro CIOCOOHOCTh K TBOPYECKOMY MBIIIJIEHUIO, TOTOBHOCTh K TPaKTUYECKOU
NEeSITEeNIbHOCTH, TMPHOOPETEHHBIE HABBIKK CaMOCTOSITENIbHONM pPalOThl, YMEHHE CHHTE3HpPOBATh
MOJIy4YE€HHbIE 3HAHUSI U IPUMEHSTh UX MPHU PEHICHUH MPAKTHUYECKUX 3a7a4.

[Ipn OGannpHO-pEHTUHIOBOM KOHTpPOJ€ 3HAHMI HTOrOBasl OILEHKA BBICTABISETCS C Y4E€TOM
HaOpaHHOW CyMMBI OQJIJIOB.

CobecenoBanue (YCTHBIN OTBET) Ha 3a4eTe

Jlnst onleHKH COPMHPOBAHHOCTH KOMIIETEHIIMM TTOCPEICTBOM cobecenoBanusi (YCTHOTO
OTBETA) CTYJCHTY IpPEBAPUTENILHO Mpe/iaraeTcsl nepedeHb BOMPOCOB MM KOMIUIEKCHBIX 3aJaHUi,
MPENIOoNaralonMX yMEHHE OpPUEHTUPOBAThCS B MpoljeMe, 3HAHME TEOPETUUYECKOro MaTepuala,
YMEHHS IPUMEHSATH €0 B MPAaKTUUECKOH MpodeccnoHalbHOM NesITeNbHOCTH, BiIa/IeHUE HaBbIKAMU U
MIpHeMaMH BBITIOJHEHUS IPAKTUYECKUX 3aJaHUM.

[Ipu onieHKe JOCTUKEHUI CTYJJCHTOB HEOOX0IMMO 0OpamiaTh 0co00e BHUMAaHUE Ha!

— YCBOEHHE MPOTPaMMHOTI0 MaTepHarna;

— YMEHHE H3J1araTh IporpaMMHbBINA MaTepual HAYYHbBIM SI3bIKOM;

— YMEHUE CBS3bIBATH TEOPHIO C MPAKTUKOM;

— YMEHHE OTBeuYaTh Ha BUJIOM3MEHEHHOE 3a/JaHME;

— BJIaJICHUE HaBBIKAMH MMOMCKA, CHCTEMAaTU3allui HEOOXOAUMbIX HCTOUHUKOB JIUTEPATYPHI 1O
u3y4aeMoi mpobieme;

— yMeHHue 000CHOBBIBAThH MPUHSATHIC PEIICHUS;

— BJIaJICHUE HaBBIKAMH U MTPUEMAaMHU BBITIOJTHEHUS MPAKTUUECKHUX 3aJaHHIA;

— YMEHUE MOJKPEIUIATh OTBET WIUTIOCTPATUBHBIM MaTEPHATIOM.

VYCTHBIN OTBET HA DK3aMEHE

[Ipu onpenenenuu ypoBHS JOCTHKEHUHN CTYJICHTOB Ha 3K3aMeHe He00X0aUMO o0palaTh
0co00e BHUMaHHE Ha cleytoliee:

— JIaH TOJIHBIH, pa3BEPHYTHII OTBET HA MOCTABIEHHBII BOIPOC;

— TO0Ka3aHa COBOKYMHOCTh OCO3HAHHBIX 3HaHHH 00 00beKTe, MPOSBIIAOLIAsCS B CBOOOJHOM
ONEPUPOBAHUU TOHITUSAMHU, YMEHUU BBIICIUTH CYIIECTBEHHbIE U HECYIIECTBEHHBIE €ro MPU3HAKH,
MIPUYMHHO-CIIEICTBEHHBIE CBS3H;

— 3HaHHE 00 00BEKTE IEMOHCTPUpPYETCS Ha (OHE MOHMMAHUS €r0 B CUCTEME JJAHHON HayKH U
MEKIUCHUIIIIMHAPHBIX CBS3EH;

— 0TBeT (hOPMYIUPYETCS B TEPMUHAX HAYKHU, U3JIOKEH JIUTEPATYPHBIM SI3bIKOM, JIOTHUYEH,
JOKa3aTeNIeH, JEMOHCTPUPYET aBTOPCKYIO TIO3UIIUIO CTY/IEHTA;

— TEOPETUUYECKUE MOCTYIAThl MOATBEPKIAIOTCS IPUMEPAMU U3 TPAKTUKH.

TecTbl

IIpu onpeneneHnn ypoBHS JOCTHKEHUN CTYAEHTOB C IOMOIIbIO TECTOBOTO KOHTPOJIS
Heo0X0AMMO 0OpamaTh 0co60e BHUMaHUE Ha CIIEAYIOIIEE:

— OLICHUBAETCA MOJHOCTHIO MPABUIIbHBIA OTBET;
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— IIpEeroJiaBaTelieM JIOJKHA ObITh OIIpe/ielieHa MaKCUMalIbHas OLCHKA 3a TECT, BKIIOUYAIOLHH
OIIPEJETICHHOE KOJIMUYECTBO BOIIPOCOB;

— IIPETIoIaBaTesIeM MOXKET ObITh OIpe/ieJIeHa MaKCUMalbHAs OLIEHKA 3a OJUH BOIIPOC TECTA;

— TI0 BOTIPOCaM, MPEAyCMATPUBAIOIINM MHOKECTBEHHBIN BEIOOD MTPABUIIBHBIX OTBETOB,
OLIEHKA OIIPEJEISIETCS UCXOAs U3 MAaKCUMAaJIbHOM OLIEHKH 3a OJJUH BOIIPOC TECTA.

[IuceMeHHas KOHTpoJIbHAs paboTa

BI/II[I)I KOHTPOJIbHBIX pa60T: AYAUTOPHBIC, JOMAIIHUC, TCKYIIHEC, SK3aMCHAIIHOHHBIC,
MUCbMEHHBIC, TpauUecKre, NPaKTHIeCKre, PPOHTAIbHbIE, MHIUBUIYaIbHBIC.

Cucrema 3aaHuii TMCbMEHHBIX KOHTPOJBHBIX PA0OT JTOJDKHA:

— BBIABJIATH 3HAHUA CTYACHTOB 110 OHpeIleJIeHHOﬁ JAUCHUITIIINHE (pa3aeny III/ICIII/IHJ'II/IHBI);

— BBIABJIATH IOHMMAHUC CYIIHOCTU U3YYACMbIX IPEAMCTOB U ﬂBHeHHﬁ, ux SaKOHOMepHOCTeﬁ;

— BBIABJIATD YMCHUC CAMOCTOATCIIBHO ACIATh BHIBOAbI U O606HIGHI/I$I;

— TBOPYECCKHU UCIIOJIB30BATh 3HAHWA W HABLIKU.

TpeboBanus K KOHTPOJILHOU pabOTE IO TEMATHYECKOMY COJIEPIKAHHIO COOTBETCTBYIOT
YCTHOMY OTBETY.

Takxe KOHTpOJIbHBIE PaOOTHI MOTYT BKJIFOUATh NEPEUEHb MPAKTUYECKUX 3a/laHU M.

9. TlepeuyeHb OCHOBHOI M 10MOJIHUTEILHON y4eOHOI JIUTEPaTyPHI
OcHoBHas1 uTEparypa

1. Hertsapesa, O.M. Kpatkuii TeopeTrueckuil Kypc o MaTemMaTHKe sl OakaiaBpoB U
crenuanucToB : yuebHoe nocodue / O.M. [lertspesa, I'.A. HukonoBa ; MunucrepcTBo o0pa3oBaHus
u Hayku Poccuu, KazaHckuii HallMOHANBHBIA UCCIE0BATEILCKUN TEXHOJOTUUYECKU YHUBEPCUTET. —
Kazansb : Kazanckuit HayuHO-HccaeaoBaTenbekuii Texnoaornueckuit yausepcutet (KHUTY), 2013. —
136 C. : 108 — Pexum JOCTYTIA: 1o IO AIHUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=427858 . — bubmuorp. B ku. — ISBN 978-5-7882-
1523-5. — TekcT : 31IeKTPOHHBIN.

2. DneMeHThl 00mme anreOpsl I 0akaaaBpOB MU CHEIUAIMCTOB TEXHOJOTHYECKHUX
HarpaBJieHuH : yaeObnoe nocodue / O.M. Jlertsapera, P.H. Xy3unaxmerosa, A.P. Xy3uaxmerosa, I".H.
PomanoBa ; KazaHCKkuil HalMOHAJIBHBIM HCCIAEAOBATEIBCKUM TEXHOJOTMYECKU YHUBEPCHUTET. —
Kazanb : Kazanckuii HayuHO-Hccaea0BaTebckuii Texnoaornueckuit yausepcuteT (KHUTY), 2016. —
100 c. - Pexum JOCTYyTa! 10 IO ITUCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=500690 . — butGmuorp. B ku. — ISBN 978-5-7882-
1920-0. — TekcT : PIEKTPOHHBIM.

3. I'pec, I1.B. Marematuka s OakajiaBpoB: YHHUBEpPCAIbHBIH KypC IJIsl CTYJIEHTOB
rymMaHuTapHbeix Hanpasnenuit / [1.B. I'pec. — 2-e u3n., nepepab. u gom. — Mocksa : Jloroc, 2013. —
288 C. — Pexum JOCTYyTIA: o MO IITHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=233778 . — ISBN 978-5-98704-751-4. — Tekct :
3JIEKTPOHHBIM.

JdonojHUTe/ILHAA JIUTEPATYPA

1. baspun, 1. W. Bricmas mMaremaTuka Ijs MeJarormyecKux HampaBlICHUN : yueOHHK

it 6akanaepoB / WM. W. baBpuH. — 2-¢ uzn., nepepad. u gom. — M. : U3n-Bo «tOpaiity, 2014. — 2014,
- 616 c.

2. I'epacumuyk, B. C. Kypc kinaccuueckoit MaTeMaTHKH B ipuMepax v 3agad. B3 1. T. 1
/ B. C. I'epacumuyk, I'. C. Bacunwsuenko, B. U. Kpasuos. — M. : DUSMATIIUT, 2007. — 672 c.

3. [Mucemennsrit, 1. T. KoHcnekT jekiuii mo BeICIIEH MaTeMaTuke : MoJHbIHN Kype / 1.
T. ITuckMeHHEIA. — 14-¢ w31, — M. : AMPHC-nipecc, 2017. — 608 c.

4. MakapoB, E.B. Bricmias maremaTtuka. PykoBojactBo k pemenuto 3agad / E.B.

Makapos, K.H. Jlynry. — 2-e u3z., ucnp. — Mocksa : ®usmatiut, 2005. — 214 c. — Pexxum gocryna:
no nomnucke. — URL: http://biblioclub.ru/index.php?page=book&id=82565. — ISBN 978-5-9221-
0581-1. — Tekcrt : AIEeKTPOHHBIH.

S. JIyary, K.H. Bricmas maremaTnka: pykoBojAcTBO K pemenuio 3agad / K.H. Jlynry,
E.B. Maxkapos. — 3-e u3z., nepepad. — Mocksa : ®usmarmut, 2013. — Y. 1. — 217 c. — Pexum
nocryna: o noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=275606. — butGmauorp.
B kH. — ISBN 978-5-9221-1500-1. — TekcT : 3MeKTpOHHBIH.
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10. TIepeuyeHn pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHHUKAIMOHHOI ceTn « UHTepHET»
1. http://edu.ru - ®enepanbusbiii mopran «Poccuiickoir 0Opa3oBaHKe.
2. http://mathprofi.ru - Beiciias Mmaremaruka Juisi 3a04HUKOB U HE TOJIBKO.

11. Meroauveckue yKkazaHusi 00y4aOMMMCs 110 OCBOCHHMIO U CHHMIINHBI (MOLYJI51)

[Ipu ocBoeHNM MaTepualia AUCIHUIIMHBI HE00X0AUMO:

— CIUIAHUPOBATh U PACIPENENIUTh BpeMs, HEOOX0AUMOE /ISl U3yUEHUS! IUCLUILINHBI;

— KOHKPETU3UPOBATh JJ1s ce0s IJIaH U3Y4YEHUs MaTepuaa;

— 03HaKOMHTBCS C 00BEMOM U XapaKTepOM BHEAYIUTOPHON CAMOCTOSTEIHHON pabOTHI ISt
MIOJIHOIIEHHOT'O OCBOEHUS KaXJI0M U3 TEM UCLUILINHBL.

Cuenapuii u3ydeHus Kypca:

— IpopaboTaiiTe KaX Iy TEMY TI0 MpeiaraeMoOMy HIIKE allTOPUTMY JICHCTBU;

— PETryJSIpHO BBIMOIHSNTE 3a1aHus AJI1 CAMOCTOSITENIbHOM pabOThl, CBOEBPEMEHHO
OTUUTHIBAMTECH IPENIOAABATENIO 00 UX BHITIOJHEHHH;

— M3Y4MB BECh MaTepuai, IPOBEPhTE CBOM ypOBEHb YCBOEHMSI COJIEp’KaHUS JUCUUIUIMHBI U
FOTOBHOCTh K CJlay€ 3aueTa/PK3aMeHa, BBINOJHMB 3aJaHUsl U OTBETHUB CaMOCTOSITENbHO Ha
MIPUMEPHBIE BOIIPOCHI JUIsl IPOMEKYTOYHOM aTTeCTal[UH.

Anroputm paboThl HaJ KaKJI0W TEMOM:

— U3y4YUTe COJiepKaHNe TeMbl BHaYase 1o JIEKIIMOHHOMY MaTepHually, a 3aTeM Mo IpYyruM
HCTOYHHUKAM;

— IPOYUTANTE TOMOJHUTENBHYIO IUTEPATYPy U3 CIHCKA, PEATIOKEHHOTO MPENoJaBaTesieM;

— BBIIUILINTE B TETPaJb OCHOBHbIE MOHATUS U KAaTETOPUM MO TE€ME, UCTOJb3Ys JIEKIIMOHHBIN
MaTepuag WIM CJIOBapH, 4YTO IOMOXET OBICTPO MOBTOPUTH MaTepuan MpU TMOJrOTOBKE K
MPOMEKYTOYHOM aTTECTALNU;

— COCTaBbTE KpaTKUH MJIaH OTBETA MO Ka)KJOMY BOIIPOCY, BBIHOCUMOMY Ha 00CYKJICHHE Ha
ayJIMTOPHOM 3aHSATUU;

— IMOBTOPUTE ONPENETIEHUS TEPMUHOB, OTHOCAIIUXCS K TEME;

— IpoAyMaiiTe MpuMepbl U WIUTIOCTPAIIUHU K 0OCYXIEHHIO BOIIPOCOB M0 U3y4aeMoil TeMe;

— oI0epUTE LIUTATHI YUEHBIX, OOIIECTBEHHBIX JesTelNel, MyOIUIUCTOB, YMECTHBIE C TOUKH
3peHus 00CYKIaeMOM TTPOOIIEMBI;

— IIPOJIyMBbIBANTE BBICKA3bIBaHMS 11O TEMAM, NPEUIOKEHHBIM K ayTUTOPHBIM 3aHATUSAM.

Pexomenaiuu no pabote ¢ IMTEpaTypoil:

— 03HAaKOMbBTECh C AHHOTALUAMH K PEKOMEHJOBAHHOM JIUTEpPAType U ONPEACIUTE OCHOBHOMN
METO/I U3JI0’KEHUSI MaTepraja TOro WM UHOTO UCTOYHMKA;

— cocTaBbTe COOCTBEHHBIE AaHHOTALIMU K APYTUM UCTOYHUKAM, YTO TIOMOXKET IIPU MOJATOTOBKE
pedepaToB, TEKCTOB pedeid, IpU MOATOTOBKE K IPOMEXKYTOUHOM aTTecTaliy;

— BbIOEpHUTE T€ UICTOYHHUKH, KOTOPbIe HanOOJee MOAXOIAT AJIsl M3YYEeHUS KOHKPETHOU TEMBI;

— popaboTaiite coaepKaHue UCTOYHUKA, cHopMynUpyiTe COOCTBEHHYIO TOUKY 3pEHHUS Ha
po0eMy ¢ OMopoil Ha MOMYyYECHHYIO HH(DOPMALIHIO.

12. Tlepevyenb nH(GOPMALNMOHHBIX TEXHOJIOTHii

Peanuzanust yueOHOW mporpaMMmbl OOECHEUMBAaeTCS JOCTYIIOM KaXIOTO CTYAEHTa K
nH(OPMALIMOHHBIM pecypcaM — JJIEKTPOHHOW OuOnmnoTexke W ceTeBbM pecypcam Wutepner. J[is
ucnosbs3oBanus UKT B yueGHOM mpoliecce UCTIONb3yeTcs MporpaMMHoe o0ecrieueHre, mo3BoJIsIoIIee
OCYILIECTBIISTh MOUCK, XPAaHEHHE, CUCTEMATU3aIUI0, aHAIN3 U MPE3CHTALMI0 HHPOPMAIMH, SKCIIOPT
nHpopmanuy Ha NMGPOBBIE HOCUTENH, OPraHU3allMI0 B3aUMOJICHCTBUS B PeaJbHONW W BUPTYAIbHOU
oOpa3oBaTesbHOU cpejie.

NunuBuayanbHble pe3yabTaThl OCBOCHHSI JUCHUIUIMHBI CTYACHTaMU (DHUKCUPYIOTCS B
AIIEKTPOHHOU NH(POPMAIITMOHHO-00Pa30BATENBHOM CpeJle YHUBEPCUTETA.

12.1 [lepevyeHnsb MPOrpaMMHOI0 o0ecrie4eHn st
1. Microsoft Windows 7 Pro

2. Microsoft Office Professional Plus 2010

3. 1C: Yuusepcuter [IPOD

12.2 Ilepeyenb HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
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(oOHOBJIeHHME BBINOJIHACTCS esKeHe/1eJIbHO)
1. Uadpopmanmonno-npasoBas cucrema «[TAPAHT» (http://www.garant.ru)
2. CnpaBounas npaBoBas cucrema «KoncynprantlLimrocy ( http://www.consultant.ru)

12.3 IlepeyeHnb coBpeMeHHBIX MPO(ecCHOHATBHBIX 023 JTaHHBIX

1. TIpodeccronanpas 6a3a gaHHbIX «[lopTan OTKPBITEIX AaHHBIX MHUHHCTEPCTBA KYJIBTYpPhI
Poccuiickoit ®enepanuny» (http://opendata.mkrf.ru/)

2. DnektpoHHas OubauoTedHas cucrema Znanium.com( http://znanium.com/)

13. MarepuajbHO-TeXHHYECKOe o0ecrevyeHne JTUCIUIIHHBI(MOTYJIs)

JUia  mpoBeneHuss — ayOUTOPHBIX  3aHATUH  HEOOXOJUM  CTaHJApTHBIM  Habop
CHelHaln3UpOBaHHON ydyeOHOM Mebenu M ydyeOHOro oOOpynoBaHUS, a TaKKe MYJIbTUMEIUITHOE
o0opynoBaHuEe I JAEMOHCTPAallMM Npe3eHTauMid Ha Jeknusax. s mpoBeeHHs] NMPaKTUYECKUX
3aHSTHUN, a TaK)Ke OpraHU3allMi CaMOCTOSITENIbHOM paboOThl CTYAEHTOB HEOOXOJAWM KOMIIBIOTEPHBIH
KJ1acc ¢ pabo4YrMMH MecTaMu, 00ecrieunBaloIuMu BeIX01 B IHTEpHeT.

WNuuBuayanbHble pe3ynbTaThl OCBOEHUS AUCHUIUIMHBI (UKCUPYIOTCS B QJIEKTPOHHON
nH(pOpMaLMOHHO-00pa30BaTENbHOMN Cpe/ie YHUBEPCUTETA.

Peanmuzarust  yaeOHON mporpamMmbl  0OecrieunBaeTCsl JOCTYIIOM KaXJOro CTyJIEeHTa K
nH(OPMALMOHHBIM pecypcaM — JJIEKTPOHHOW OubinoTeke u ceTeBbIM pecypcam Wutepner. Jlis
ucnosb3oBanuss UKT B ydueGHOM mporiecce HEOOXOIUMO HaJMYME MPOTPaMMHOIO 00eCIedeHHs,
MO3BOJISIFOIIETO OCYILECTBIATh MOUCK MHpOpManuu B ceTH WHTepHeT, cucTeMaTu3aluio, aHalu3 1
Mpe3eHTaI0 HHPOPMAIIHH, SKCIIOPT HH(GOopMauu Ha HU(POBbIE HOCUTEIH.

VYyeOHast ayauTopus I TPOBEICHUS 3aHATHH JEKIIMOHHOTO THIIA, 3aHATUA CEMHUHAPCKOTO
THIA, TPYIIOBBIX W HHAMUBUAYATHHBIX KOHCYJIbTAIMA, TEKYIIETO KOHTPOJISA M IMPOMEKYTOUHOM
arrectanuu (Ne 15).

[ToMenieHre YKOMIIJIEKTOBAHO CIICIIMATM3UPOBAHHON MEOEIbI0 U TEXHUYECKUMH CPEICTBAMHU
0Oy4eHHsI.

OcHOBHOE 000PYIOBAHHUE:

HaGopsl aemMoOHCTpalmOHHOTO OOOpYAOBaHUS: AaBTOMATU3MPOBAHHOE pabodee MeCTO B
cocTaBe (y4eOHBIM MYJIBbTHMEAMHHBIA KOMIUIEKC TPUOYHA, IPOEKTOP, JIa3epHas yka3ka, MapKepHas
nocka); kojaoHku SVEN.

YueOHO-HArIIAHEIE TOCOOHUS:

[IpezenTtanum.

VY4eOHas ayauTOpus ISl MPOBEACHUS 3aHSATHI JICKIIHOHHOTO THIIA, 3aHATHIA CEMUHAPCKOTO
TUMA, TPYNIOBBIX W WHIUBUAYAJIbHBIX KOHCYJIbTAIMW, TEKYIIETO KOHTPOJII M MPOMEKYTOYHON
arrecraru (Ne 18).

[TomereHre yKOMIUIEKTOBAHO CIEIMATHM3UPOBAHHON MEOEIIbI0 U TEXHHUECKIMH CPEICTBAMHU
oOyueHusl.

OcHoBHOE 000pyI0BaHUE:!

HaGopel nemoHcTpanmoHHOTO 0OOOpYyIOBaHUS: aBTOMAaTU3MPOBAaHHOE paboyee MeCTO B
coctaBe (y4eOHBIN MYIbTUMEIUNHBIN KOMILUIEKC TpUOyHa, MPOEKTOp, JIa3epHas yKa3Ka, MapKepHas
JIOCKa).

Y4eOHO-HarISIHBIC TIOCOOUS:

[IpesenTanumu.

[Tomerienne a1t caMOCTOSTENbHOM paboThI (Ne 7).

[TomerieHre yKOMIUIEKTOBAHO CHENMATM3UPOBAHHON MEOEbI0 U TEXHUUECKUMH CPEJICTBAMHU
oOyueHusl.

OcHoBHOE 000pyI0BaHUE:!

ABTOMAaTU3MpOBaHHOE paboyee MECTO B cOCTaBe (B COCTaBe: MEPCOHANBHBIAH KOMIBIOTEP) C
BO3MOJKHOCTBIO MOJKIIOUEHHUS K ceTh «VIHTepHEeT» M oOecredeHHueM JOCTyNa B 3JIEKTPOHHYIO
MH(POPMALMOHHO-00pPa30BaTENbHYIO CPEly YHUBEPCHUTETA.

Y4eOHO-HArJISIHBIC TIOCOOUS:
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Metouyeckiue pEeKOMEHJALMU [0 OpraHU3aluy ayJIUTOPHOM M BHEAYAUTOPHOM pabOThI
CTYJICHTOB €CTECTBEHHO-TEXHOIOTUYECKOTO (haKyIbTeTa.

[Tomemienue ans camocrosTesbHOM padoThl. (Ne 101)

YHuranbHbli 3a.

[Tomerienrne yKOMIUIEKTOBAHO CIICIUATTU3UPOBAHHON MEOENbI0 M TEXHHYECKUMHU CPEICTBAMU
oOydeHusI.

OcHoBHOE 000pyI0BaHNE:!

KoMmnbroTepHass TexHMKAa C BO3MOXXHOCTBIO TOJKIIOYeHHs K cetd «MHTepHer» U
o0ecrie4yeHneM JIOCTYNa B AIIEKTPOHHYIO HH()OPMALMOHHO-00pPA30BATEIbHYIO CpEly YHHBEPCHUTETA
(xommptorep 10 mT., mpoekTtop ¢ dKpaHoM | mT., MHOrO(YHKIHOHAIBHOE YCTpO#cTBO | mIT.,
npuHTep 1 mr.)

Y4eOHO-HarIsIHbIE TOCOOUS:

VY4yeOHUKH W y4eOHO-METOJUYECKHE IOCOOMs, TEePUOJAMYECKUEe U3JaHusl, CIpaBOYHAS
JIUTepaTypa, CTEH/bl C TEMaTUUYECKUMHU BbICTaBKaMHU.
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