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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM TUCITATIINHBI
DJIeMeHTHI BbhICIICH MaTeMATHKH

1.1. Ob6aacTs npuMeHeHus1 padoyeil NporpaMmMsl

Pabouas mporpamMma yueOHON IUCLMIUIMHBI SIBJISETCS 4YacTbiO OCHOBHOM INpPO(heCcCHOHAIbHON
obpasoBaTenbHON mporpamMMbl B cooTBeTcTBUU ¢ PI'OC 1 npuMepHOi 00pa3oBaTeabHON MpOrpaMMon
(mpu Hanmmumn) o crienuanbHocTH CITIO 09.02.07 MudopmarmonHbie CHCTEMBI U TPOrPaMMHUPOBAHUE.

12. Mecto y4eOHOH JMCUMIUIMHBI B CTPYKType OCHOBHOI mnpodeccuoHaIbHOI
o0pa3oBaTe/ibHOI NPOrpaMMBbI

«ONeMeHThl BbICIIEH MaTeMaTUKW» — ydeOHas AMCHUIUIMHA MaTeMaTH4ecKoro M oOIlero
€CTECTBEHHOHAYYHOTO IUKJIA, 00s3aTeIbHON YacTh 00pa30BaTEeIbHOMN MPOTrPaMMBI.

1.3. Heau u 3agaun y4eOHOIl IMCHMILUIMHBI — TPeGOBaHMS K pe3yJbTATaM OCBOEHHUS
Y4eOHOM JMCUMILINHBI:

B pe3ynbrare ocBoeHUs y4eOHOH TUCIUTIINHBI 00yJaIONTUICS TOJDKEH YMETh:

— BBIIIOJIHATH ONEpAIMU HAJl MATPULIAMH U PEIIaTh CUCTEMbI JINHEHHBIX YpaBHEHUM;

— pemiath 3a/1a4M, UCIOJIB3YS YPaBHEHUS MPSIMbIX U KPUBBIX BTOPOTO MOPSAKA Ha TIOCKOCTH;

— TMPUMEHSTH METOAbI AUPPEPEeHIINATHHOTO U UHTETPATLHOTO UCUUCIICHHUS,

— pemath quddepeHranbHble ypaBHEHUS;

— TM0Jb30BATHCS MOHATUSMHU TEOPUH KOMITJICKCHBIX YHCE.

B pe3ynbrare ocBoeHUs yIeOHON TUCIUTIIMHBI 00yUJaIONTUICs TOJDKEH 3HATH:

— OCHOBBI MAaTEMAaTUUYECKOTO aHAJIN3a, JIMHEHHOM anreOpbl U aHaTUTHYECKON T'€OMETPUH;

— OCHOBBI A (pPepeHInaTbHOTO U HHTETPATBHOTO HCYHUCIICHUS;

— OCHOBBI TEOPHH KOMILIEKCHBIX YHCET.

1.4. ®opmupyemble KOMIETEeHIMH

OK O01. BriOuparp cmocoObl pemeHuss 3agad  Mpo(ecCHOHANBHOW  IEATENBHOCTH,
MPUMEHUTETBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 05. OcymiecTBiISTh YCTHYIO M TICBMEHHYIO KOMMYHUKAIIAIO Ha TOCYJapCTBEHHOM S3BIKE C
Y4ETOM OCOOCHHOCTEW COLMANBHOTO U KYJIbTYPHOTO KOHTEKCTA.

2. CTPYKTYPA U COAEPXKAHUE YUYEBHOM JUCIHUTLJIAHBI

2.1. O0beM yueOHOI JMCIHMILIMHBI M BUABI Y4e0HOH padoThI
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MakcumabHas yyeOHasi HATpy3Ka (Bcero) 68
O6s13aTesibHAsI ayUTOPHAs yueOHAasi HATPY3Ka (Bcero) 40
B TOM YHCIIE:
TEOPETHUECKOe 00yUeHne 12
CEMHUHAPCKHE 3aHITH -
MPAKTUYECKHUE 3aHATUS 28
IIpome:kyTouHasi aTTecTanusi 9
CamocrosiTeibHas padora o0yuyaromerocs (Bcero) 18
KoncyabTanuu 1
dopma NPOMEKYTOUHOU ATTECTAIIUH — SK3aMEH
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2.2. TemaTnyeckuii IJIaH Y4eOHOM JMCHUILIHHBI «JIEMEHThI BbICIICH MAaTEeMATHKH

O0BbeM yacoB

5 £
s | ¢ [§.§
2 = x| &°3 =
Ha3zBanue pa3jiesios / TeM Bu GHo0ii DaG S S 25| {53 2
OHOM AU CIHMIIIHHBI JLYCOHOH paboTh! N =S| x5 8 2
yaeOHoH et sz | §2|§8§ &
TP i8isl
S S S 8 2
e} ™ = >,
S
1 2 3 4 5 6
Teopernueckoe oOydeHue - - - 2
Tema 1. OcHOBBI Teopun [IpakTryeckue 3aHATHs 2 - -
KOMIUIEKCHBIX YHCE CamocTosiTenbHas paboTa
00 YUAIOIINXCS ) i i
Teopernueckoe o0yueHne 2 - - 2
[IpakTuueckue 3aHATHS 2 - -
Tewma 2. Teopust npeenos
CamocrositenpHas padbora 2 i i
o0y4aromuxcs
Tema 3. luddepenmmansuoe | Teopernueckoe oOydeHHE 2 - - 2
ucuciaeHue GQyHkuuu ogHol | IIpakTHueCcKue 3aHITUS 2 - -
HeﬁCTBHTeHBHOﬁ HepeMeHHOfI CamocTosarenpHas pa60Ta
00yJaronmxcs ] ] ]
Tema 4. HTerpanbHoe Teopernueckoe oOyueHue 2 - - 2
ucunciaeHne QyHkuuu ogHor | IpakTHuecKkue 3aHsTHS 2 - -
JEUCTBUTEIILHOM MepeMeHHON | CamocTosTeIbHAs paboTa
00y4aromuxcs i i i
Tema 5. luddepenumansioe | Teopetnueckoe o0yueHue - - - 2
MCYHCIIeHNE PYHKITUN [TpakTudeckue 3aHATHS 2 - -
HCCKOJIBKHUX I[Gf/iCTBI/ITGJ‘IBHBIX CamMmocTosarenpHas pa60Ta 2 } )
IIEPEMEHHBIX oOyyarouuxcs
Tema 6. UaterpanbHOe Teopernueckoe oOydeHne - - - 2
UCUHCIIeHNEe PYHKIIUN [TpakTuyeckue 3aHATHS 2 - -
HECKOJIBKUX JIEHCTBUTEIbHBIX CamocrosTenpHas pa60Ta 2 _ _
NEPEMEHHBIX 00y4aronuxcs
Tewma 7. Teopus psaoB Teopetnueckoe oOydeHne - - - 2
[IpakTrueckue 3aHATHS 2 - -
CamocrosrenbHas pabora 5 i i
00yJaronmxcst
Tema 8. OObIKHOBEHHbBIE Teopernueckoe obydyeHue 2 - - 2
muddepeHnranbHbIe [TpakTudeckue 3aHATHS 2 - -
ypaBHEHUS CamocrosTenpHas padora 5 i )
o0yJaromuxcs
Tema 9. Martpuue! u Teopernueckoe oOyueHue - - - 2
OIpeIeIUTENN [TpakTHveckue 3aHATHS 4 - -
CamocrosrenbHas pabora 5 i i
00yJaronmxcst
Tema 10. Cucremsl tuHeHbIX | Teopernyeckoe oOydeHue - - - 2
ypaBHEHHI [TpakTudeckue 3aHATHS 4 - -
CamocrosTenbHas pabora 2 - -

5




00yJaromuxcs

Tema 11. Bektops! u nevictBus | Teopernyeckoe oOydeHHe - - - 2
C HUMH [IpakTuueckue 3aHATHS
CamocrosiTenbHas paboTa
00yJaromuxcs

Tema 12. Ananurnueckas Teopernueckoe 00ydueHue
reOMeTpHUsl Ha III0CKOCTH [IpakTHyeckue 3aHATUS
CamocrosiTenbHas padbora
00yJaronmxcst

DK3aMeH

| N (NP> NN
1
1

Koncyabranus

Hroro 68 - -

2.3. Marpuua dgopmMupyeMbIx 00X M NPO(eCCHOHAJBHBIX KOMIIETCHIHI B mpoiecce
U3y4YeHUs JUCHUILUITUHBI «JIeMEHThI BbICIIE MATEMATUKI

OO61re KOMIETeHIINH
Pa3nenst / Tembl yuebHOM
AUCIATITHHBI OK 01. OK 05.
Tema 1. + +
Tema 2. + +
Tewma 3. + +
Tema 4. + +
Tema 5. + +
Tewma 6. + +
Tema 7. + +
Tewma 8. + +
Tema 9. + +
Tema 10. + +
Tewma 11. + +
Tewma 12. + +




2.4. Coneprxkanue pa3iesioB / TeM y4eOHOM TUCIUNINHBI

Tema 1. OcCHOBBI TEOPHH KOMILIEKCHBIX YK CeJI

Conep:xanue yueOHOro MaTepuaJa:

Omnpenenenre KOMIUIEKCHOTO yucia. DopMbl 3amucu KOMIUIEKCHBIX 4Hcel. ['eomeTrpuueckoe
n300pakeHre KOMIUIEKCHBIX YUCET.

IIpakTHyeckoe 3aHsATHE:

Pemenue 3aJa4 C KOMIIJICKCHbIMHU YHCJIaMU.

@opMbI TEKYLIET0 KOHTPOJIA 0 TeMe: MpaKkTHieckas padoTa.

Bomnpocsl U1 MOATOTOBKH K TeKYIlel aTTecTalllu M0 TeMe:

1. ChopmynupyiiTe onpezeneHrne KOMIUIEKCHOTO YHCIA.

2. Kakue cymiectBytoT ¢OpMbI 3aITUCH KOMIIEKCHBIX YHCeN?

3. Kak BBIIONHUTH CIOXEHHE, BBIYUTAHHE, YMHOXKCHHUE, JEJICHHE KOMIUICKCHBIX YHUCEN B
anredpandeckoit popme 3amucu?

4. Kak BBIOJHUTH TEPEX0oJ OT anreOpamueckodl (OpMBI 3aMMCH KOMILICKCHOTO YHCIa K
MOKa3aTeIbHONU U TPUTOHOMETpHUEcKor dhopme?

5. Kak BbINONAHATH JCHUCTBUA HAJl KOMIUIEKCHBIMM YHCIaMU B  TIOKa3aTeIbHOW U
TPUTOHOMETPUYECKOH hopmax?

Tema 2. Teopusi npenenon

Coaep:xanue yueOHOro MaTepuaJa:

Uucnossle mnocnenoBatenbHocTu. [Ipenen ¢ynkuuu. CBoiicTBa mpenenoB. 3aMedaTelbHbIe
Ipeernbl, pacKphiTHe HeompeneneHHocTeil. OIHOCTOPOHHME TpeIeNnbl, KiacCHu(UKaus TOYEeK
pa3pbiBa.

IIpakTHYeckoe 3aHATHE:

Pemenue 3ana4 no Teopuu Npeiesos.

CamocrosiTesibHas padora: V3ydyeHne TeopeTHuecKoro MaTepuaia.

@opMbI TeKyLIero KOHTPOJISA M0 TeMe: NpaKkTHyecKas padora.

Bonpocs! 1J1s1 TOATOTOBKY K TeKylleil aTTecTalluM 110 Teme:

1. Yro Ha3bIBaOT NpeenoM GyHKINUU B TOUKe?

2. Yro Ha3bIBaIOT NMpeAenoM (pyHKIHUU IPU X CTpEMSIIIEMCs K 0o?

3. Kakue cymecTtByoT cBoiicTBa npenenoB (pyHkuuii? Kakue u3 HUX Bbl UCMOJIB30BAIM HpPU
BBITIOJTHEHUH JTAHHBIX 3aaHUN?

4. Kakue 13 3amMevaTeIbHbIX IPEEIOB UCIOIb30BAIH MIPH BBITOJIHEHUH JaHHBIX 3aaHUN?

5. UTo Ha3BIBAIOT HEOMPEAETEHHOCTHIO TP BBIYUCICHUH TIPEIeoB HYHKIIUMA?

6. Kakue BubI Heonpeien€HHOCTEH CyIeCTBYIOT?

I 0 A
7. Kak packpbITh HEONpeIEIEHHOCTh BUIA E?_? 00-00?
(=)

Tema 3. {uddepenunanbHoe ucuucjieHne PyHKIHMA OJHOM AeliCTBUTEIBLHOM NepeMEeHHOMN

Conep:kanue y4yeOHOro MaTepuaJa:

Omnpenenenue npousBoaHoil. IIpousBonnsie u auddepennnanst Beicmmx mnopsakos. [lomHoe
uccinenoanue Gpynkuuu. [loctpoenue rpapukos.

IIpakTHYeckoe 3aHATHE:

Brruucnenune npousBoanoi. [ToHoe nccnenoBanme GyHKIIMN U TOCTpOeHUE Tpaduka.

@opMbI TeKyIEro KOHTPOJISA M0 TeMe: NpaKTHuecKas paboTa, MMCbMEHHBIN OIpocC.

Bomnpocsl 111 NOATOTOBKH K TEKyLIEH ATTeCTAllUM 10 TeMe:

1. Onpenenenue GpyHKINHU, 06JIACTH OTIpeieNeHusl U 00IacTH 3HaUYeHUS (PYHKITUH.

2. HazoBure Bub! GyHKIUH.

3. JlaiiTe onpeneneHne NPOU3BOIHON U IEPBOOOPA3HOM (PYHKITUH.

4. ChopmynupyiiTe paBuiia BEIYUCICHUS IPOU3BOTHON M TIEPBOOOPA3HOMN (PYHKITUH.

5. Tabnu1el POU3BOIHBIX U Ta0JIMIIAa TIEPBOOOPA3HBIX (PYHKITUH.

6. AITOPUTM TTOJTHOTO UCCIIEOBAaHUS (DYHKITHH.



Tema 4. UnTerpajbHoe ncyuciaeHue (PyHKIMU OHOI TelCTBUTEIbHON NepeMeHHOoM
Conep:xanue yueOHOro MaTepuaJa:

Heomnpenenenuslii u onpeneneHHbId HHTETpall U €ro CBOICTBa. Briunciienne HeonpeneaeHHOro
MHTETpaja ¢ TOMOIIBIO TAOJIUIBI HMHTETPATIOB, METOIOM MOJCTAHOBKH H IO YaCTSIM.

Brruncnenue onpeeneHHbIX HHTErpaioB, HaX0XK/IEHUE TUIOIIA I KPUBOJIMHEHHON Tpamnenuu.

HecoGcTtBennble MHTErpanbl ¢ OECKOHEYHBIMU MpeJesiaMi HMHTETPHpPOBaHUS. BrruucieHue
olpesieNIeHHBIX HHTErpasioB. [IpuMeHenne onpeeneHHbIX HHTETPAJIOB.

IIpakTHyeckoe 3aHsATHE:

NuTerpanbHoe UCUMCICHHE, PEIICHUS! HHTETPAJIOB, BHIYMCICHIE UHTETPAJIOB.

@opMbI TEeKYHIEro KOHTPOJISA M0 TeMe: MpaKTHIecKas padora.

Bomnipocsl U1 MOATOTOBKH K TeKYIleill aTTecTalllu M0 TeMe:

1. OnpeneneHrie HEONPEAEIEHHOTO U OIIPEIEIEHHOTO UHTETpaia.

2. HazoBute BUIbI QyHKIIHA.

3. JlaiiTe onpeeneHne MPOU3BOIHON U TEPBOOOPA3HON (PYHKITUH.

4. ChopmynupyiiTe npaBuia BIYUCICHUS TIPOU3BOIHON U MIEPBOOOPa3HON (HYHKIUH.

5. Tabmuip! TPOU3BOIHBIX U TAOIHIA TIEPBOOOPA3HBIX (DYHKITHH.

6. AJrOpUTM MOJHOTO UCCIEIOBAHUS (PYHKITHH.

Tema 5. [AuddepeHunanbHoe HCYMCIeHHEe (YHKIUM HECKOJbKHX [1eiiCTBUTEIbHBIX
nepeMeHHbIX

Conep:xanue y4eOHOro MaTepuasa:

[Ipenen u HenpepbIBHOCTh (YHKIWHM HECKOJIBKUX II€PEeMEHHBIX. YacTHBIE NPOW3BOIHEIE.
HuddepenunpyeMocTb (QYHKIUN HECKOIBKHUX IEepeMEeHHbIX. [IpOM3BOJHBIE BBHICIIUX MOPAIKOB H
Qg QepeHIranbl BBICIIUX MOPSIKOB.

IlpakTH4yeckoe 3aHATHE:

Pemrenne 3axad ¢ 4aCTHBIMH MPOU3BOIHBIMH.

CamocrosiTesibHasg padora: V3ydeHne TeopeTH4ecKoro MaTepuana.

@opMBbI TEKYLET0 KOHTPOJIA 10 TeMe: IMMCbMEHHBIHN OIpOC.

Bonpocs! 1J1s1 MOATOTOBKY K TeKylIeill aTTecTalliu 110 TeMe:

1. Onpenenenrie pyHKINN HECKOJIBKUX MTEPEMEHHBIX.

2. IIpenen 1 HENPEPHIBHOCTh (PYHKLIUU HECKOJIBKHUX IEPEMEHHBIX.

3. HaxosxeHre 9acTHBIX IPOU3BOIHBIX (DYHKITHH.

Tema 6. UnTerpanbHoe ucuncjieHne PyHKIHMN HECKOJIbKHUX JAeliCTBUTEJbHBIX NepeMeHHbIX

Conep:xanue yueOHOro MaTepuasa:

JIBoliHBIE MHTErpanel M HUX cBoWcTBa. IloBTOpHBIE HHTErpansl. IlpunoxeHue IBONMHBIX
UHTETPAJIOB.

IIpakTHYeckoe 3aHATHE:

Pemrenne 3a1a4 npuMeHEHUEM JBOMHBIX HHTETPAJIOB.

CamocrosiTeqbHast padora: 3yyeHrne TeopeTuuecKoro Marepuaia.

DopMbI TEKYILEI0 KOHTPOJIA 110 TeMe: MMCbMEHHBII OIIPOC.

Bomnpocsl 111 MOATOTOBKH K TeKYyLeH aTTeCTalMH 110 Teme:

1. Onpenenenue JBOMHOIO MHTETpaIa.

2. CBolicTBa JBOMHOTO UHTETpaa.

3. IIpuMeHeHne JBOMHBIX HHTETPAJIOB.

Tema 7. Teopus psinoB

Conep:kanue y4yeOHOro MaTepuaJa:

Onpenenenue uyucinoBoro psga. CBoicTBa psaoB. BeluncieHune CymMMbl YHCIOBOTO psja.
QOyHKIIMOHAIBHBIE [TOCIIEN0BATEIBLHOCTH U psiibl. MccnenoBanue cxoauMoCTy psAaoB.

IIpakTHYeckoe 3aHATHE:

Brruncnenue cyMMbl YMCIOBOTO psija.

CamocrosiTesibHas padora: V3ydeHne TeopeTHueckoro MaTepuania.

@®opMbl TEKYLIET0 KOHTPOJISI 0 TeMe: MUCbMEHHBIN OIpocC.
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Bomnpocsl U1 MOATOTOBKH K TeKYIleill aTTecTallly M0 TeMe:

1. Onpenenenue YMCIOBOrO psifia U €ro CBOMCTBA.

2. Onpeznenenue GyHKIMOHATIBHOM MOCIIEA0BATENBHOCTH U (DYHKIIMOHAJIBHOTO psAJa.
3. UccnenoBaHue cX0IMMOCTH PSI0B.

Tema 8. O0bikHOBeHHBbIE TU(PepeHINATIbLHbIE YPABHEHUS

Conep:kanue y4yeOHOIro MaTepuaJa:

OOmiee u yacTHoe pemeHue quddepeHranbHbpX ypaBHeHuid. Juddepenunansusie ypaBHeHUs
2-ro nopsiaka. Pemenue auddepeHnnanbHbIX YpaBHEHUH 2-T0 MOPsIIKa.

IIpakTHyeckoe 3aHsATHE:

Pemenue nuddepeHnrabHbBIX YpaBHEHHM.

CamocTosiTe1bHast padoTa: 3yyeHne TeOpeTHIeCKOro MaTepuania.

@opMbI TEKYLIEr0 KOHTPOJIS N0 TeMe: IpakTHueckas padoTa.

Bonpocs! 1151 NOATOTOBKH K TeKYylIei aTTecTallMu M0 Teme:

1. Onpenenenue auddepeHnnaIbHOr0 ypaBHEeHU, BUAbI AU(depeHInaTbHbIX YPaBHEHHIH.

2. Meton pa3zaeneHus NepeMeHHbIX.

3. Meroa bepnymnu.

Tema 9. MaTpuubl U onpeaeJuTen

Coaep:xanue yueOHOro MaTepuaJa:

[Tonstue matpunsl. JeiictBus Hag maTpunamu. Omnpenenutens MaTpuilbl. OOpaTHas MaTpHIia.
Panr matpunsl.

CamocrosiTesibHasi padora: BrimonHeHne apupMeTHUYECKHX OIepaluii HajJ MaTpHUIIAMU.
Brruncnenue onpenenurens marpuibl. Haxoxaenue oOpaTHON MaTpuUIIbI.

IIpakTH4yeckoe 3aHATHE:

Pemenune 3amau mo nuHelHON anreOpe. BolmonHenue apudMerndyeckux onepanui Hal
MaTpuliamMu. Berancienue onpenenurens MaTpuilbl. Haxoxaenue oOpaTHO MaTpHIIbL.

®opMBbI TeKylIero KOHTPOJIS M0 TeMe: TUCbMEHHBIN OMpoc.

Bomnpocsl )i NOATOTOBKH K TeKylIeld aTTeCTAIlUM M0 TeMe:

1. Onpenenenyie MaTpUILIbl U OIIPEIETUTES.

2. Buapl MaTpull U onpeaenuTens.

3. CBoiicTBa onpeaeanTeNs.

4. [TonsiTe 0OpaTHOI MaTPHUIIBI, HAXOXKJICHHE 0OPATHONW MATPHUIIHI.

5. MeTo1bl BBIYUCIIEHUS OTPEICITUTEIS.

6. [elicTBUs HA1 MaTpULIAMU.

Tema 10. Cucrembl THHEHHBIX YPABHECHU

Conep:kanue y4yeOHOro MaTepuasa:

OCHOBHbBIE TOHATHS CUCTEMBl JIMHEHHBIX ypaBHeHui. IIpaBuio pemieHuss NPOU3BOIBHON
CHUCTEMBbI JIMHEMHBIX YpaBHEHUN. Perienue cuctempl IMHEHHBIX YpaBHEHU MeTo10M [ aycca.

IIpakTHYeckoe 3aHATHE:

Pemenne 3amau mo smHelHON anreOpe. PemieHue cucrteM JUHEHHBIX ypaBHEHUN METOA0M
I'aycca.

CamocrosiTesibHas padoTa: U3y4eHHE TEOPETUUECKOTO MaTepHaa.

@opMbI TeKyLIEro KOHTPOJISA M0 TeMe: NpaKkTHyecKas padora.

Bomnpocsl 111 NOATOTOBKH K TeKyLIeld aTTeCTALMH 10 TeMe:

1. Crynenuartslii MeTox ["aycca uist perieHns CUCTEM JIMHENHBIX YPaBHEHUI.

2. [IpeoGpa3oBaHue cCUCTEMBI JIMHEWHBIX ypaBHEHUH CTyIeHUaThIM MeTo1oM [ aycca.

Tema 11. BekTopbl U 1eHCTBUA ¢ HUMU

Conep:xaHue yueOHOro MaTepuaJa:

Onpenenenne BekTopa. Omepaiuy HaJ BEKTOpaMH, UX CBOWMCTBA. BhIUMClIEHME CKAJISIPHOTO,
CMENIaHHOT0, BEKTOPHOTO MPOU3BEACHUS BEKTOPOB.

IIpakTHyeckoe 3aHATHE:



HaxosxneHne ckaisipHOTO, CMEIIaHHOTO, BEKTOPHOTO MPOU3BEACHHS BEKTOPOB.
CamocrosiTesbHas padora: M3yueHue TeopeTH4ecKkoro MaTepuaa, moAroToBKa K omnpocy.
@opMbI TEKYIIEr0 KOHTPOJIA MO TeMe: MIChbMEHHBIH OIpocC.

Bonpocsl 111 NOATOTOBKH K TeKYlIeld aTTeCTAIlUM 0 TeMe:

1. Onpenenenue BEKTOpa.

2. CBoiicTBa BEKTOPOB.

3. Onepanuu HaJ BEKTOPAMH.

4. CkansgpHoe, CMEIIaHHOE, BEKTOPHOE MPOU3BEACHHE BEKTOPOB.

Tema 12. AHaIMTHYECKAS] T€OMETPHUS HA MJIOCKOCTH

Conep:kanue y4yeOHOIro MaTepuaJa:

VYpaBHeHHE NPAMON HA IJIOCKOCTH. YTOJI MEXAY HNPSAMBIMU. PaccTOsTHUE OT TOYKM 10 IIPSIMOM.
Jluaum BTOpOrO MOpsAKa Ha IJIOCKOCTH. YpaBHEHHE OKPYXKHOCTH, JUIMAICA, TUIIEPOOIIBI U Mapaloibl
HAa IIJIOCKOCTH.

IIpakTH4yeckoe 3aHATHE:

Pemrenne 3a1a4d 1o aHAIMTHYECKOW FEOMETPHH.

CamocrosiTesibHas padora: 3yueHne TeopeTHuecKoro MmaTepuaiia.

®opMBbI TeKyLIero KOHTPOJISA M0 TeMe: IIpakTHueckas padoTa.

Bomnpocsl i1 NOATOTOBKH K TeKylIeld aTTeCTAIlUM 10 TeMe:

1. IloHsiTHEe paccTOSHUS MEXy TOUKAMH B IIPOCTPAHCTBE.

2. YpaBHEHHE NPSIMON Ha MJIOCKOCTH.

3. PaccTosiHME OT TOUKH J10 MPSIMOM.

4. YpaBHEHHE OKPYKHOCTH, JIUIUICA, TUIIEPOOIIB M MapaboJIbl Ha MIIOCKOCTH.

Metoauyeckue ykasaHusi AJ18 00y4ar0uXxXcs 10 0CBOCHUIO JHCIUILIHHBI

VYcnemHoe ocBoeHHE Y4eOHOM IUCHUIUIMHBI NPEANoJiaraeT akTUBHOE, TBOPYECKOE YydacTue
oOyyJarolerocss Ha BCEX OJTalax ee OCBOEHHUS IIyTeM IJJaHOMEpPHOW, IOBCEHEBHOW pabOTHI.
OOyuaromuiics 00s3aH MOcCeIaTh JEKIUUW M MPAKTUYECKUE 3aHATUS, MOJy4daThb KOHCYJIbTALUU
MPEIo/IaBaTeNsl U BBIMOIHATh CAMOCTOSITENIbHYIO PadoTy.

Beibop MeTtonoB U cpeacTB 00y4yeHHs, OOpa30BaTEIbHBIX TEXHOJOTUN OCYIIECTBISETCS
IpernojiaBaTesieM MCXOJs M3 HEOOXOJUMOCTH JIOCTHXKEHUs OOy4arolMMHUCS —IUIAHUPYEMBIX
pEe3yJIbTaTOB OCBOCHMS JUCUMIUIMHBI, a TakXe€ C Y4YE€TOM WHJIMBHUIYAJIbHBIX BO3MOXKHOCTEH
o0yyJaroImuxcs U3 4YUCiIa MHBAIKU/IOB U JIUI] C OTPAHUYEHHBIMU BO3MO>KHOCTSIMU 37]0POBBSI.

Opranuzanus y4deOHOro mpolecca IMpeaycMaTpUBaeT NPUMEHEHHE HWHHOBALMOHHBIX (QOpM
y4EOHBIX 3aHATUH, Pa3BHBAIOIIMX Yy OOYYaIOUIMXCS HAaBBIKM KOMaHIHOW paOOThI, MEKIMYHOCTHOM
KOMMYHMKAI[UM, MPHUHITHUS pEIIeHUH, JUAEepCKue KayecTBa (BKJIIOYas, INpU HEOOXOJAMMOCTH,
IIPOBEJICHUE WHTEPAKTUBHBIX JIEKIUI, TPYNIIOBBIX IUCKYCCHM, POJIEBBIX WUIP, TPEHHUHIOB, AHAIU3
CUTYyallull 1 UMUTAIMOHHBIX MOJIeNIeH, peroiaBaHre TUCIUILIMH B OpMeE KypCcOB, COCTaBIIEHHBIX Ha
OCHOBE pe3y/IbTaTOB HAY4YHBIX HCCJIEIOBAHUM, MPOBOJUMBIX OpPraHU3alMEN, B TOM UYHUCIE C YYETOM
PErHOHANIBHBIX O0COOCHHOCTEH MPO(EeCCHOHATBHON MESITEIIBHOCTH BBITYCKHUKOB W TOTPEOHOCTEH
paboTtopareneit).

N3ydyeHne AUCUUIIMHBI CIeAyeT HAa4MHATh C MPOopabOTKK HacTosmied paboueil mporpaMmsl,
METOAMYECKUX YKa3aHUH M pa3paboTOK, yKa3aHHBIX B IpOrpaMMme, 0co60e BHUMAaHUE YIEIUTh LIEISIM,
3aJlayaM, CTPYKTYpe U COJAEP>KAHUIO AUCIUILITUHBL.

I'maBHOM 3aauell KaX /101 JIEKIIUHU SIBJISIETCS PaCKPBITHE CYLHOCTU TEMBI U aHAJIU3 €€ OCHOBHBIX
nonoxkeHuid. Cozeprkanue JeKIUi onpeensercs HacTosel paboueit mporpaMMoi JUCITUTUIUHEIL.

Jlekuuu — 3TO cCHCTEMaTHYeCKOe YCTHOE H3JIOKeHHe yueOHoro Marepuana. Ha Hux
oOydJaronuiicss Moay4aeT OCHOBHOM 00beM HWHGOpMAIMU O KaKI0M KOHKpeTHOW Teme. Jlekmmm
OOBIYHO HOCAT NPOOJEMHBIM XapakTep M HallelleHbl Ha OCBELIEHME Hauboyiee TPYIHBIX U
JTUCKYCCHOHHBIX BOIIPOCOB, KPOME TOTO OHH CIOCOOCTBYIOT (DOPMHUPOBAHUIO Yy OOYYArOIIUXCS
HaBBIKOB CAMOCTOSITENIbHON pabOThI C HAYYHOU JIUTEPATYPOH.

[Ipennonaraercs, 4ro oOydarouiyecs NPUXOAAT Ha JIEKLUM, IMPEABAPUTEIbHO IpPOpabdoTaB
COOTBETCTBYIOLIMM y4eOHBIM MaTepual IO HCTOYHHMKAM, PEKOMEHIyeMBIM mporpammoii. Yacto
o0yJaroImuMcsl TPyIHO pa3o0paTbcs C AUCKYCCHOHHBIMHM BOINPOCaMH, J1aThb OJHO3HAYHBIA OTBET.
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[IpenonaBatenb, cpaBHHUBAs pa3IMYHbIE TOYKHM 3PEHMsI, U3JIaraeT CBOM B3IV M HALIEIMBAECT UX Ha
JAJbHEUIINE WCCICAOBAHUS M IOUCK HAayyHbIX pemieHuid. [locime nekuuu jkenaTenbHO BEYepOM
nepeyuTaTb M 3aKpPeNHTh IMONY4YeHHYI uHpopMaiuio, Toraa 3()QPEeKTUBHOCTh €€ YCBOCHHUS
3HAYUTENBHO Bo3pacTaeT. llpm paboTe ¢ KOHCIEKTOM JIEKIUH HEOOXOIMMO OTMETHTh MaTepuall,
KOTOPBIM BBI3BIBACT 3aTPYIHEHMS ISl IOHUMaHUs, ONBITATHCSI HAWTU OTBETHI HAa 3aTPYIHUTEIIbHbBIC
BOIPOCHI, UCIOJB3Ys MpeIaraeMyro JIMTepaTypy. Eciau caMocTosITeIbHO HE yIanoch pa3o0paThCs B
MaTepuaie, chopMyIHpyITe BOIIPOCH U 00paTUTECh 3a MOMOUIBIO K MPEToAaBaTelIio.

[lenpto TPAKTUYECKMX 3aHSATHH SBJISETCS IPOBEPKA YPOBHS IMOHUMAHHUS OOYUYAIONUMUCS
BOIIPOCOB, PAaCCMOTPEHHBIX Ha JIEKIUSAX M B Y4eOHOW JMTEeparype, CTENEHU M KauyecTBa YCBOCHHS
MaTepuaia; IpUMEHEHUE TEOPETUUECKUX 3HAHUI B peajbHON MIPAKTUKE PEILICHUS 3a/1a4; BOCIIOJIHEHNE
MpoOeJIoB B MPOMJIEHHOW TEOPETUYECKOM YacTH Kypca M OKa3aHHUsS IOMOIIM B €ro OCBOCHHH.
[IpakTuueckue 3aHATHS B PaBHOM Mepe HaNpaBJIEHbl HA COBEPIICHCTBOBAHUE HWHIUMBUIYAIbHBIX
HABBIKOB PELICHUS TEOPETHUYECKUX W MPHUKIAIHBIX 3a/1a4, BhIPAOOTKY HABBIKOB HHTEIUIEKTYalbHOU
paboThl, a Takxke BeleHUs AucKyccuid. KOHKpeTHbIE MpOMOpUUH pa3HbIX BUAOB PadOTHI B IpyMIe, a
TaK)Ke CIOCOOBI MX OIIEHKH OIpPEIesIOTCS IperoiaBaTeieM, BeyIUM 3aHATHS.

Ha mpaktudeckux 3aHATHAX IO PYKOBOJCTBOM IIperojaBaTeliss oOydarommecss 0O0CYXIaroT
JIMCKYCCUOHHBIE BOIIPOCHI, OTBEUAIOT Ha BOMPOCHI TECTOB, 3aKPEIUisii MNPUOOpPETCHHbIE 3HAHMS,
BBITIOJIHSIIOT TPAKTUYECKUE 3aJaHus M T.1M. s yCrmemrHoro mpoBENEHUsI MPAKTHYECKOTO 3aHSTHS
oOyuarolemMycs ciaeayeT TIATeNbHO MOArOTOBUTHCA.

OcHoBHOW  (POpPMOI TOATOTOBKM OOYYAIOUIMXCS K TPAKTHYECKUM 3aHSATHSAM  SBISETCS
camMocTosiTenibHasE paboTta ¢ yueOHO-METOIMYECKUMHU MaTepuajamMH, HayYHOW JHUTepaTypoil,
CTATUCTUYCCKUMHU JIAHHBIMU U T.II.

W3y4ynB KOHKpPETHYIO TeMY, OOYy4aroIIHiicsl MOXKET ONpeAeNuTh, HACKOIBKO XOPOLIO OH B HeH
pazoOpaics. Ecnu kakue-To MOMEHTHI OCTAaUCh HETOHSITHBIMH, I€IECOO0PAa3HO COCTABHUTH CITHUCOK
BOIIPOCOB U HA 3aHSATUHU 33/1aTh UX IpenojaaBaTento. [IpakTuyeckue 3aHATUS IPEAOCTABIIAIOT CTYICHTY
BO3MOXKHOCTh TBOPYECKH PACKPBITHCS, MPOSBUTh WHUIMATUBY M Pa3BUTh HABBIKU IMYyOJIUYHOTO
BEJICHUS TUCKYCCUH U 001IeHus, COPMUPOBATH ONpPeAeTICHHbIC HABBIKU U YMEHHS U T.11.

CamocrosiTenbHast paboTa CTYJ€HTOB BKJIOUAET B ce0sl BHIMOJIHEHHUE PA3JIMYHOrO poja 3aJaHuil
(u3yueHue yueOHOW M HAyYHOW JIUTEPATyphl, MATEPHUATIOB JIEKIIUH, CUCTEMATH3AIUIO MPOYUTAHHOTO
MaTepuaia, MoAroTOBKY KOHTPOJIBHOM padoThl, peleHue 3a4a4 U T.I1.), KOTOpble OPUEHTUPOBAHbI Ha
Oonee riyOOKOEe YCBOGHME MaTepuaia H3ydyaeMod IucHuIIMHbL — [lo kaxaol Teme yueOHOM
JUCHUILIMHBI MperoJaBaTelb MpeagaraeT oOydaromuMcsl IepeyeHb 3aJaHuil s caMOCTOSTEIbHOM
pabotel. CamocTosaTenbHas padoTa 1Mo y4yeOHOW JUCIHIUINHE MOXKET OCYIIECTBISTHCS B Pa3iIMYHbIX
dbopmax (HarpuMmep, MOArOTOBKA JIOKJIAJI0B; HaNTMcaHue pedepaToB; Ipyrue).

K BbIonHEHWIO 3alaHuil AJIE  CaMOCTOSITENBHOM pa0oThl MPEbSIBIAIOTCS CIEAYIOIINe
TpeOOBaHUs: 3aJaHUS JOJDKHBI UCIOJIHATHCS CaMOCTOSITENIBHO JUOO TPpYyNIOW M IPEJICTaBISITHCS B
YCTaHOBJICHHBIN CPOK, a TAK)K€ COOTBETCTBOBATh YCTAHOBJICHHBIM TPEOOBAHUSIM 11O 0O()OPMIICHHIO.

Kaxnyro Henento pekoMeHayeTcsl OTBOAUTH BpeMsl AJisi MOBTOPEHUS MPONUJEHHOI0 MaTepHala,
MPOBEPSISt CBOM 3HAHUSI, YMEHUS U HaBBIKHU 10 KOHTPOJIbHBIM BOITPOCAM.

PesynmbraroMm caMoCTOSITENPHOM pabOTHl JOKHO CTaTh (OpMUpPOBAHWE y OOYUYarOIIETOCs
ONPEACIICHHBIX 3HAHUM, YMEHUH, KOMIIETEHLIU.

Cucrema OLIEHKM KadyecTBa OCBOCHHS Y4E€OHOM IMCHUIUIMHBI BKJIIOYAeT TEKYIIMH KOHTPOJIb
yCIIEBAEMOCTH, IPOMEKYTOUHYIO aTTECTALIUIO.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OOECIEYMBAET OLICHMBAHUE X0Jila OCBOCHUS JHUCIHMILIAHEI,
MPOMEXKYTOUHAsl aTTecTallds OOY4YalolUXCs - OLIEHWBAaHHWE TMPOMEXKYTOYHBIX M OKOHYATENIBHBIX
pe3yIbTaTOB OOYUEHHS TI0 TUCIUTIINHE.

[Ipyn mpoBeneHUU MPOMEKYTOUHOM aTTECTAlMM OOYYaIOIIErocs YYUTBIBAIOTCS PE3yIbTaThl
TEKYyIeH aTTecTallui B TEYEHHE CEMECTpa.

[Ipouienypa oleHMBaHUs PE3yJIbTATOB OCBOCHHS Y4eOHON MMCHMIUIMHBI OCYIIECTBISETCS Ha
ocHOBe JeicTByromero [lojoxkeHuss 00 oOpraHuM3alMu TEKYHIETO KOHTPOJS YCIIEBAaEMOCTH U
MIPOMEKYTOUHOM aTTecTanuu oOyyaromuxcs Barl'y.

Jlnst mpuoOpetreHus: TpeOyeMmbIX 3HAHWK, YMEHHUW W BBICOKOM OIGHKH TIO0 JUCIHUILINHE
o0y4aromumcsi He0OXO0JMMO BBITIOJHSTH BCE BHIBI pa0OT CBOEBPEMEHHO B TEUEHUE CEMECTpA.
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3. YCJOBUSA PEAJIN3AIIMM YYEBHOM JUCIHUILIVNHBI

3.1. TpeGoBaHus K MUHMMAJIBbHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0
Peanu3arust yaeOHOM MUCIUTUIMHBI TPeOyeT HATMYKS KaOMHETa MaTeMaTHIEeCKUX JUCIIUTLINH.
OcHoBHOE 000py0BaHNE KaOWHETa MATEMAaTHYECKUX TUCIIATUIHH:

— pabouune Mecta 00yJarouuxcs;

— pabouee MecTO Mpero1aBaTes;

—  ydeOHas JOCKa;

—  KOMIUICKT KJIACCHBIX HHCTPYMEHTOB.

YyeOHO-HarISIIHbBIE ITOCOOU:

—  KOMIUIEKT T€OMETPUYCCKUX TEI;

—  KOMIUICKTHI TaOJIuII.

3.2. UndopmanuonHoe odecnieyeHne 00y4YeHuUs1

Ilepeyenb pekoMeHyeMbIX Y4eOHBIX M3/1aHMIi, JONOJTHUTEIbHOM JuTepaTyphbl, UHTEpHeT-
pecypcoB

OcHoBHas nuTeparypa:

1. T'puropses, Banepuii IlerpoBuu. DnemMeHThI BbICIIEH MaTeMaTHKU [DJIEKTPOHHBIN pecypc]:
yueOnuk / B. II. I'puropses, H0. A. Iyounckuii, T. H. CabGypoBa. - Mocksa: Akagemus, 2017. - 400 c.

JlononaHUTeNbHAs IUTEpaTypa:

1. Marasunnukos, JI. U., JluneitHas anreOpa W aHaAIMTHYECKash T€OMETpHUsl [DIEKTPOHHBIN
pecypc]: yue6Hoe nocobue / J.W. Mara3unnukos. - Tomck: Onb Kontenr, 2012. - 180 c.

2. T'puropses, Banepuii IlerpoBuu. DnemeHTsl BbIcmIel Marematuku [Tekcr]: yueb. ams
CTY/IGHTOB YUpexXJeHHH cpel. mpod. obpaszoBanus / B. II. I'puropses, 10. A. lyounckuii, T. H.
Cabyposa. - Mocksa: Akaaemusi, 2017. - 400 c.

3. T'puropses, Banepuii IlerpoBuu. CoopHuk 3ama4 mo Beicuield maremaruke [Tekcr]: yueO.
nocobue s CTyJIeHTOB cpell. npod. oopazoanus / B. I1. I'puropses, T. H. CabypoBa. - Mocksa:
Axanemus, 2017. - 156 c.

IIepeyenb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHUKAUMOHHONH cetH «HHTEepHeT?,
HeO00XO0AMMBIX JJISl 0CBO€HH S TUCIHUILJINHbI

1. Pazgen odummansHOro caiita Batl'VY, conepxkamwmii omnucanue 00pa3oBaTENbHOM
nporpaMMbl  [DNeKTpoHHBIH — pecypc] /-Pexum  moctyma: https://www.vyatsu.ru/nash-
universitet/obrazovatelnaya-deyatel-nost/kolledzh/09-02-07-informatsionnyie-sistemyi-i-
programmirova.html

Ilepeyenb 3/1eKTPOHHO-OMOJIMOTEYHBIX cHcTeM (pecypcoB) HW  0a3 [JaHHBIX s
CaMOCTOSITE/IbHOI PadoThI

Hcnonb3yeMbie CTOpOHHHE IEKTPOHHBIE Onbauorednsie cucteMsl (OBC):

1. DOBC «Hayunas snexkrponnas oudiaunoreka eLIBRARY» (http://elibrary.ru/defaultx.asp)
OBC «M3parenscrsa Jlausy (http://e.lanbook.com/)
DBbC «YuuBepcuretTckast oudanoreka online» (www.biblioclub.ru)
3BC «HOPAWT» (http://biblio-online.ru)
CBoOoaHBIH KaTanor nepuoauku oudmuorex Poccuu (http://ucpr.arbicon.ru/)

gk~ wn
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_ 4. KOHTPOJIb M OHEHKA PE3YJIbTATOB OCBOEHHU
YYEBHOU JUCIIMIIJIMHBI B XOJE IPOMEXYTOYHOU ATTECTALIUN

Pe3yabTarnl 00yyeHus

@DopMbI U METOIbI KOHTPOJIA JIJIA
OIIEHKH Pe3YJbTATOB 00y4eHH sl

OcBoeHHbIE YMEHUS:

BBINIOJIHATh OMNEpalMd HaJ MaTpUIlaMH U pelaTh
CUCTEMBI JINHEWHBIX YPaBHECHUH;

pemaTh 3a1aud, MCIONb3YySl YPaBHEHHUS TMPSAMBIX U
KPHUBBIX BTOPOTO MOPSAKA HA MJIOCKOCTH;

MIPUMEHSITh METO/IBI nuddepeHIaIbHOTO u
MHTETPATBHOT0 HCYHCIICHUS;

pemats auddepeHnruaIbHbe ypaBHESHUS;

MOJIb30BATHCS OHATHSIMH TEOPHH KOMIUIEKCHBIX YHCE.

YcBoeHHDBIE 3HAHMA:

OCHOBBI MaTEMaTHYECKOI'0 aHaJu3a, JIMHEHHOW areOpsl
U aHAJIUTUYECKON '€OMETPUH;

OCHOBBl AU depeHInanbHOr0 M HMHTErpajbHOIo
HCYMCIICHUS;

OCHOBBI TEOPUHU KOMIUIEKCHBIX YUCEIL.

Dk3aMeH B popMe TECTUPOBAHHUS.




IIpunoxenne 1

®OH/I OHEHOYHbLIX CPEACTB IJIs1 HPOBEI[EHI/I}IVHPOME)I(YTOIIHOIX
ATTECTAIAA OBYYAIOIIUXCA 110 YYEBHOU JINUCHUIIJIMHE
«JJ1IeMeHThI BBICHIEH MATEMATHKH)

1. OO0wmme moJI0KeHUS

@opMbl M TPOLEAYpPHl TMPOMEXKYTOYHOH aTTeCTallid IO AWCHUILUIMHE pa3padaThIBArOTCA
IIPENoIaBaTeNsIMU M JIOBOJATCA O CBEICHHUsA OOYYaIOUIMXCSl B TEUEHHE INEPBBIX JIBYX MECSILEB OT
Hayvana oOyueHHs.

[TpomeskyTOUHBIH KOHTPOJIb 110 YU€OHOH TUCIMIIIIMHE OCYLIECTBIsETCS B (hOpME IK3aMEHa.

Buasl 3a1aHui IPOMEXYTOYHOM aTTECTALIMU: TECT.

2. MeToanyecKue MaTepualibl, ONpeAesione NpoueIypbl OLeHHBAHUA Pe3yJbTaTOB
o0yueHust

2.1. IIpome:xkyTouHasi aTTecTAlUs B (hopMe IK3aMeHa

Hesas npouenypsei:

[lenbto MPOMEXYTOUHOM aTTeCTalMU 10 Y4eOHOM IUCHUIUIMHE SIBISIETCA OLIGHKAa YpPOBHS
yCBOGHHs OOYy4YalolMMUCS 3HAHUH M OCBOCHUS YMEHUW B pe3ylbTare U3ydyeHUs y4deOHOU
JUCIUIUIAHBL.

Cy0beKThbl, Ha KOTOpPbIE HANPABJICHA MPOLEAYypa:

[Ipouenypa oneHUMBaHUS JOJDKHA OXBaThlBaThb BCEX 0€3 MCKIIOUEHHUs OOydaroluxcs,
OCBAMBAIOIIMX JTUCHUIUIMHY. B ciydae, ecnu oOydaromuiicas He NPOXOAMWI Mpouenypy 0e3
YBaXKUTEJIbHBIX IPUYMH, TO OH CUUTAETCS] UMEIOILUM aKaJJEMUUECKYIO 3aJI0JKEHHOCTb.

Ilepuon npoBeaeHus: NpoueaypbI:

[Tpouenypa oleHUBaHHUS TMPOBOJUTCS IO OKOHYAHMM HW3YYEHHUS JTUCHUIUIMHBI B MEPHOL
IPOMEKYTOUHOM aTTECTAllM, B COOTBETCTBHHM C KAJIEHAAPHBIM YU€OHBIM rpaUKOM.

TpeGoBanusi K NMoMelIeHUAIM MATePHATbHO-TEXHUYECKHUM CpPeACTBAM UIA NPOBedeHHSA
NpoueayphbI:

TpeboBanust Kk  kaOWHETy  JAJs  HPOBEIEHUS  MpOLEAypbl U HEOOXOAUMOCTH
CHELMAIM3UPOBAHHBIX ~ MATEPUAIBHO-TEXHUUYECKUX  CPEICTB  ONPENEIAIOTCS  MPENOJaBaTENEM,
BEYLIUM JUCHUIUINHY.

TpeGoBanns k KaApoBOMY 00eCIIeYCHHIO NIPOBEACHHUA MPOLEAYPbI:

[Tpouenypy npoBoAMT MpenoaaBaTesb, BEAYIINH TUCIUIUINHY.

TpeGoBannus k poHIY OLICHOYHBIX CPEACTB:

Jo mavaia mpoBelIeHUs TPOLEIYphl MpernojaaBaTesieM pa3padarbiBaeTcst (DOHJI OIEHOYHBIX
CPeACTB JUI OLICHKM 3HAHUN M YMEHMH, KOTOpBI BKJIIOYAeT MpPUMEpPHBIE BOMPOCHI M 3aJaHus, U3
MepeyHsi KOTOpPbIX (QOPMHUPYIOTCS HSK3aMEHAIlMOHHBIE OWJIeThl. OK3aMEHAI[MOHHbIE OWJIETHI
paccMaTpuBarOTCid Ha COOTBETCTBYIOUIMX LMKJIOBBIX KOMHCCHUSX M YTBEPXKIAIOTCA 3aMECTUTENIEM
JTUPEKTOpa KoJUlepka To ydeOHoi pabore. KommdyecTBO BOMpocoB B OuieTe ompenenseTcs
IIpENnoJaBaTesIeM CaMOCTOSITEILHO B 3aBUCUMOCTH OT BHJA 3aJaHuil, HO He MeHee AByX. KomndecTBo
HK3aMEHALIMOHHBIX OWJIETOB, KaK MPaBUJIO, MPEBBIIIAET KOJWYECTBO OOYYAIOMIMXCS, MPOXOJSALINX
IpoIelypy IPOMEKYTOUHOM aTTecTaliu B (hopMe SK3aMeHa.

OnucaHue npoBeeHUs MPoLeYpPbI:

Kaxnomy oOydaromemycst Ipy NpeabsIBICHUN 3a4€THOM KHUKKHU BBIZIAETCS IK3aMEHALIMOHHBIH
ounert. [locne nomydyeHus 3K3aMEHallMOHHOTO OWJIeTa M MOATOTOBKU OTBETOB, O0yYarOMIMiCs AOKEH
B Mepy HMEIOIUXCS 3HAHWUW M YMEHUH BBINOJIHUTH MPENJIOKEHHbIE 3aJaHHs B YCTAHOBIIEHHOE
npenojaBaTeneM Bpems. [IpoJoKUTEN HOCTh MPOBENEHUS SK3aMeHa OIpenessieTcsl U3 pacuera
0,3 yaca Ha KaXJ0T0 00YYaroIIerocs.

Ixajbl OLleHKH pe3yJIbTATOB MPOBeeHNs NPOLeaAYyPbI:

PesynbpTarel mpoBeneHUs 3K3aMEHA OLEHUBAIOTCSA IPENOJABaTeeM C IPUMEHEHUEM
YeThIpeX0aJIIbHON IIKAJIBI B COOTBETCTBUH C KPUTEPUSIMHU OLICHKH.
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3. KoHTpoJb 1 o1leHKa 00pa30oBaTeJbLHbBIX Pe3yJibTaTOB

Jis  KOHTpPOJST M OLEHKM OOpa30BaTEeNIbHBIX pE3yAbTaTOB MO Yy4eOHOW JUCHUIUINHE
pa3pabatbiBaroTcsi (POHABI OIEHOYHBIX CPE/ICTB, KOTOPHIE MO3BOJISIOT OLIEHUThH BCE MPEyCMOTPEHHbBIE
pabodeii mporpaMMoi yMEHUS U 3HAHUS.

3.1. IToxa3aTean OICHKH 06pa3OBaTeJIBHLIX pe3yJbTaToB

O0pa3oBaTeibHbIE Pe3yabTATHI
(3HAHHUSI, YMEHHS)

IToxa3aTenn
OLIEHKH pe3yJibTaTa

OCHOBBI MATEMaTHUYECKOI'0 aHAJIN3a,
JIMHEWHOU anreOpbl U aHAIUTUYECKOU
TreOMETPHH;

(dbopMynMpoBaHUE OCHOBHBIX MOHSATHH U METOI0B
MaTeMaTHYeCKOro aHaJln3a, JIUHEHHON anreOpsl U
AQHAJIMTUYECKON TeOMETPUHN

OCHOBHI T PepeHITHAITBHOTO U
WHTETPATHHOTO HCUUCIICHYIS,

(dbopMyIMpOBaHUE OCHOBHBIX MOHSATHA U METOJIOB
muddepeHIaTbEHOTO u WHTETPAJIIBHOTO
HCYUCIICHUS

OCHOBBI TCOPHUU KOMIIICKCHBIX YHMCEII,

Q)OpMYJ'II/IpOBaHI/Ie OCHOBHBIX MMOHSITHH U MCTOAOB
TCOPHUU KOMITIJICKCHBIX YUCCII

BBIIIOJIHATH OIIEpalMM HaJl MATpPULIAMU U
pelaTb CUCTEMBI JIMHEWHBIX YPaBHEHUN;

BBINOJIHEHHE apU(METHYECKUX OIepaluil Hax
MaTpulaMH{,  pEeUIeHHWEe  CUCTEM  JIMHEWHBIX
ypaBHEHUH

pelark 3a1a4u, UCIOJIb3Ysl YPaBHEHUS
IIPSIMBIX ¥ KPUBBIX BTOPOI'O MOPsIKa HA
IJIOCKOCTH;

pelIeHHE 3a/1a4 aHAJTMTUYECKON T€OMETPUH,
HCIIOJIb3Ysl YPABHEHHUSI IIPSIMBIX U KPUBBIX BTOPOTO
nopsiaKka

MIPUMEHATh METO/BI ] PepeHIaTIbHOTO U
MHTErpaJIbHOr0 UCUYHUCIICHUS,

peienue 3ana4 AuddepeHnnaIbHOro U
WHTETPAIbHOTO UCYUCIICHUS

pemath quddepeHanbHble ypaBHEHNUS;

pemenue nudhepeHIuanbHbIX YpaBHEHUN

MMOJIb30BATHCA MMOHATUAMU TCOPHUU
KOMIIJICKCHBIX YHCCII.

(GbopMyIMpOBaHNE OCHOBHBIX MOHITUI U METOJIOB
TEOPUHU KOMIUIEKCHBIX YMCEI U IPUMEHEHUE UX
IIPU PELICHNH 3a/1a4

3.2. Hepeqeﬂb BOIIPOCOB JIsI KOHTPOJIA 3HAHUEBbIX Oﬁpa3OBaTe.}'II)HLIX pe3yabTaToB

HpOBepﬂeMble 06pa30BaTeJ’lebIe

pe3yJbTaThl (3HAHHUS)

le/lMeprIe BOIIPOCKHI JISI KOHTPOJISA B COOTBETCTBUH

C YPOBHEM OCBOEHHSI

OCHOBBI MaTEMaTHYECKOTO
aHayn3a, JMHEHHOW areOpbl U
AHAJIMTUUYECKON T€OMETPHH;

1. Onpenenenue npenena GyHKITUM.

2. CoiicTBa IPENETIOB.

3. 3aMeyareNbHbIe PEEIb.

4. MeTo/ibl CHATHSI HEONPEAETECHHOCTH.

5. OnpeneneHre MaTpyLibl U ONPEAETUTENSL.

6. Apudmerrueckue AeHCTBHUS HaJl MAaTPUIIAMHU.

7. MeToibl BBIYMCIICHHUS ONPEIEIATES.

8. ITonsiTne 0OpaTHON MaTpPUIIBL.

9. CucreMbl TMHENHBIX YPABHEHHH.

10. Meron I"aycca i1st pereHus: CUCTeM JIMHEHHBIX YPAaBHEHHI.
11. Onpenenenvie BeKTopa.

12. CBoiicTBa BEKTOPOB.

13. Onepanum Hajy BEKTOpaMH.

14. CxanspHoe, cMeIIaHHOE, BEKTOPHOE MPOU3BEICHUE BEKTOPOB
15. TlonsiTHE pacCTOSHUS MEKAY TOUYKAMH B IIPOCTPAHCTRBE.

16. YpaBHeHHeE MpsAMOIi HA TIOCKOCTH.

17. PacctostHEEe OT TOYKH JI0 IPSIMOA.
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18. YpaBHeHHE OKPYKHOCTH, JUTATICA, THUTIEPOOITBI U Mapaboibl
Ha IJIOCKOCTH.

— OCHOBHI TU(depeHITnanbHOro U
WHTETPATHHOTO HCUUCIICHYS,

1. ITonsiTHe MPOU3BOIHOM.

2. IlpaBuiia BBIYMCIIEHUS] TPOU3BOAHBIX.

3. [lonsiTue nHTETpaa.

4. MeTo1bl BBIYMCIIEHUSI HHTErPATIOB.

5. Beruucnenue mwionianei KpUBOJIMHEWHBIX TPAIICLIAMN.

6. HacTHbIEC TPOU3BOIHBIE.

7. IBOMHOM UHTETpAI.

8. MeTo1bl BRIUMCIICHUS TPOU3BOTHOM M IIEPBOOOPA3HOM

byHKINN.
9. Meroapl pemenns nuddepeHImanbHbIX YPaBHECHHUH.

— OCHOBBI TCOPUH KOMIIICKCHBIX
YHUCCII.

1. Onpenenenue u CBOMCTBA KOMIUIEKCHBIX YHCEN.

2. IlpaBua BBIITOJHEHUS ONEPALUI ¢ KOMIUICKCHBIMU
YHCIIaMH.

3. ®opmbl IpecTaBIeHHs KOMIUIEKCHBIX YHCEIL.

3.2.1. Ilepeuenn 3axanuii 1J151 KOHTPOJISI YMEHHEBBIX 00pPa30BaTeILHBIX Pe3yibTATOB

IIpoBepsiemble 06pa3oBaTe/ibHbIE
pe3yJabTaThbl (YMEeHHUs1)

IIpumepHble NpaKTHYECKHUE 32IaHHUS 1JI1 KOHTPOJIS B
COOTBETCTBHHU C YPOBHEM OCBOEHMUS

—  BBIIOJIHATH ONIEpPaLMK HaJl
MaTpULAMH U PeIIaTh CHCTEMBI
JIMHENHBIX YPAaBHEHU;

— pemiarth 337a4u, UCIOIb3Ys
ypaBHEHHS IPSIMBIX U KPUBBIX
BTOPOTO MOPSIJIKA HA MIOCKOCTH;

— TIPUMEHSTH METO/bI
T pepeHIaIbLHOrO U
UHTETPAIbHOI0 MCUUCIICHMS,

— pewats audpepeHnnaIbHbIe
yYpaBHEHUS,

— IIOJIB30BAThCA MMOHATUAMU TCOPHUU
KOMIIJICKCHBIX YHCCII.

210902 =24 ) —
8x +40} 44x+} 7 ABIISETCA

1. Kpusoii II nopsaka
- 3JJIUIIC, HE BBIPOXKACHHBIH B OKPYKHOCTb
- runepobona

napabosa

- OKPYKHOCTb

2. Kpusoi Il nopska 4x —11y" =23x+y =20

- DJUIHTIC, HE BBIPOXKJICHHBIN B OKPYKHOCTH

- runepoona

- mapabosa

- OKPYXHOCTh

3. YpaBHEHHEM TUIOCKOCTH, TPOXOJISIIICH Yepe3 TOUKY
A2.-1.-1)

7 x+1 _y l-,

-3 3 | spasercs

_ 3x+2y+z-3=0 6.3.\'+3|1‘+__+3:0

ABIJIACTCA

U NEPHEHAUKYISPHON MPAMON

a
B‘—3.\'+3j'+:+10:0

4. OGuiee ypaBHEHHE IJIOCKOCTH, CoAepkKalleld TOUKY

A1-52) apajyIeIbHOI I0CKOCTH
3x-10y+z-2=0

a x—5y+z-28=0
6 3x+2v+z+5=0

, UM€eT BU]I

B, ¥~ S5y+z-55=0
r 3x—-10y+z-55=0
A( =2
5. [Ipsimas, mpoxoasiias yepe3 TOUKY A(=2.0) ,
napajuleabHas npsiMoi 2x+2y+2=0. pyreer BUJ
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B.

X+2v+2=0
—2x+2y=0
2x+2y+4=0
2x+2v+2=0
8 1
. 23 3
. O6parHoii kK MaTpuIe “ SIBJISIETCS MaTpuIa
‘ 3 —1“] (-8 —1“]
i Ry —_
-23 8 5 \ =23 -3,
i é l
[3 1] 11
. L2
23 3 oo l23 3,
7 9
0 5 10
. npeaACanTCl]ib MaTpuubl ™ paBCH
[—? —9]
25 6.\ =3 10 g 115 50
(4B
. BLIpa)KeHI/IC . ! OKBHUBAJICHTHO
4'BT 6 B4T 5 BTAT r. A'B
. 3 4
1 2 3
3 4
215
~ 31
. HpOI/I3BC,Z[eHI/Ie MaTpun . paBHO
(-11 -10 —-29°
[18 15] -11 -10 -29
2 -5 -7 -—14
(24 17 6. \ ,
(10 10 29"
(19 15 11 9 29
I:4 18] 5 7 13
b £ 1". hS £

6 1
. 11 2
0. TpaHCIIOHUPOBAHHO K MaTpHUIlEe SIBIISICTCS

1
MaTpHIa
-uo6) L2
f é 1
o 11
B. '\11 6, T. '\].]. 2/

1

1. 3ayans! BekTopsl P = (5;3;1) a 4= (2;6;2).

Bripaxenue P (q-p) paBHO
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a. —d 6. 31 B. 32 r. >
3z, -5z o, =2+2i z,=

12. Cymma “=2° ecm 1 1+r’ paBHa
W 141 g 247 5 1421 L2420

13. IpousBeenne ~1-2° ecan ~1 S+21, = :1_2’,
paBHO

a. 10-8i 6. 9—Ti g 9-8i r. 9-9i
14. Cuctema TUHEHHBIX

[x,+2x,—2x, =0.

3 3%+ Ty, —x, =0,

3x, —2x, —4x, =0.
E - 1 UMCEECT

YpaBHEHUI L
a. OJIHO HYJIEBOE pelIeHUe

0. 6ECKOHEYHO MHOT'O pPEIICHUI

B. OJTHO HEHYJIEBOE PEIICHHE

I. HET peUIeHU

15. Marpuunoe ypaBHeHue XA =B ¢ HeBBIPOKAECHHOM
KBaJpaTHOW MaTpuIlel 4 UMEET pelleHHE

2. X=4B 6. X=A4"'B B, X=B4"

T. X =254

16. IlpousBoanas GpyHKUHH J(x)=xcos(x+3)+7 paBHa
cos(x+3)—xsin(x+3)

a.
6. xsin(x+3)+7
- sin(x+3)
- sin(x+ 3)—xcos(x+3)
17. IlpousBonHas pyHKINHU f(x)=Tcos(vx-9) paBHa
g —7sin(+/x—9)
5 3 ,_.1':_9 sin( +fx—9)
N cos(+fx—9)+ 24.:3 sin(+fx—9)
7

—7sin(+4/x—9)

r. 24x-9 (
of
18. YacTHo#t mpou3BogHOM OX s byHKIUH
f=15lnfx+ )’ ) ABISETCA
30x 15 30w 1

q Yt 3 6. ¥+ 3 g Xt 3 o Xt 3
19. O6mum permenuem auddepeHnnaIbLHOro
ypaBHeHHS J 17y +60y =0 SIBIISICTCS

a Ce”" +Ce™
6. C,e”" +C,sin(12x)

g Cicos(5x)+C,sin(12x)
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C:e:;“' +-C‘:z:5'EI

r.

4 -

[ (6x+¢")dx
20. OnpeneneHHbIA HHTETpAT —4 paBeH
a. 0 6. ¢ —e B, 6+¢€ r. 2e

lim 12x° +7x* —=32x+36
21. lpenen = 7x® —32x" +12x+36 paBeH

12 - 1
a. | 6.1 B. 32 r.
l_im[ .\‘+9]
22. Mlpenen ~~ X / pagen
a. 1 6. € B. 9 r. 0
- .T”
>
23. Paguyc cxoaMMocTH psajga ™t 117! paBeH

1
a +» .11 5 11 1

3.2.2. Kpurtepum oueHKH 00pa3oBaTeJbHBIX pPe3yJbTATOB

1. [IIkana O1EHKH TECTOB B COOTBETCTBUHU C KIIFOUOM K TECTY

IIpoueHT pe3yIbTATUBHOCTH KauecTBeHHas onieHKka
(K0/IM4eCcTBO NMPaBUJIbHBIX OTBETOB 00pa3oBaTeIbHbIX Pe3yJbTAaTOB
B Tecte %) 0aJsu1 (oTMeTKa) | BepOaJIbHBIN aHAJIOT
80 + 100 % 5 OTJIMYHO
70 +79 % 4 XOpOIIIO
60 + 69% 3 YAOBJIETBOPUTEIBHO
meHee 60% 2 HE YJIOBJICTBOPUTEIHHO

19




MUHHCTEPCTBO HAVKU U BBICILIEI'O OBPA3OBAHU S POCCUMCKOI ®EJIEPALINA

®DenepanbHoe rocyAapcTBeHHOE 0I0IKeTHOEe 00pa3oBaTe/ibHOe YUpeskAeHHe BbICIIero 00pa3oBaHus
«BATCKHUH rocyxapcTBeHHbI YHHBEPCHUTET)
(Barl'y)

Komnemx Barl'V

VTBEPXIAIO

Jlupekrop K@memka
‘%?tyzg Baxpymesa JI.B.
s A V

T 88X 0% 2018T.

JIuct u3MeHeHuH M 10TO0JTHeH U I
Ha 2018-2019 yueoHbIii roa
B padouylo npozpammy no yueoHou oucyuniune
DJieMeHThI BhICIIEel MaTeMATHKH
JUIS CTIeIMaTbHOCTH
09.02.07 NadopManinoHHbIE CUCTEMBI M IPOTPAMMHUPOBAHUE
perucTtpaunoHHbIi HOMep 3-09.02.07.52 2017_0021 ot 31 aBrycra 2017 r.

B pa60qy}0 mporpaMmy BHOCATCS CIICAYHOIINEC U3MCHCHUS:

1. Paznene «YciaoBus peanmszanuu y4eOHOW AuCHUIIMHBD B 4acTh «MHpopmanmonHoe
o0ecrieuenue oO0ydyeHus» HCTOYHMKM PpaHee 2013 roga MCKJIIYUTHL W3 COMCKA OCHOBHOM
JINTEPATYPBHI.

PaCCMOTpeHO U pCKOMCHIOBAaHO I_IK MaTeMaTU4YCCKUX H HH(bOpMaHHOHHBIX JAUCHUILUINH MPOTOKOJI Ne
901 31.08.2018 .

npezncenarens 1K &7/ g | Cepreea E.T.
(/nonnucu DdUO

JlonoJHEeHUs: M U3MEHEHHsI pa3MelleHbl Ha opuuuanbHoM caifite Barl'y

Meronuct Komnemka Barl'y ?//;M/ Tpydakuna T.B. 31.08.2018 r.
unas noomlice pacuughposxa noonucu dama

20



