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1. HEJIU OCBOEHUSA JUCIIAITJINHBI

Lenu nzyyenus nucuuiuimebl «MatemaTukay:
- OBJIaJICHUE OCHOBHBIMHM METOJaMHU UCCIICIOBAHUS U PEIICHUSI MAaTEMaTUYECKUX 3aj1ay; -
- BBIpa0OTKa YMEHHUS CAMOCTOSITEIbHO PACHIMPATH MAaTEMATUUECKUE 3HAHUS U TIPOBOJIUTH
MaTeMaTUYECKUW aHAJIN3 IPUKIAJAHBIX 3a/1a4.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
Hucnunnuna «MatemaTtukay BXxoauT B biiok 1 «luctumimasl (MOAYIIH)» B 003aTENBHYIO

4acCThb.

[IpenmecTByronye AUCUUIIINHBI (KYpPCHI,

MOJ1yJIA, IPAKTHKH)

[Tocnenyromme TUCIUTIINHBI (KYPCHI,

MOJ1yJI, IPAKTHKH)

JlnckpeTHass MmaTeMaTuka

Teopust cUCTEM U CUCTEMHBIN aHAIIN3

Teopust BEpOATHOCTEN U MaTeMaTUYeCKas
CTaTUCTUKA

BreraucnurenpHbIC CHUCTEMBI, CCTHU U
TCIICKOMMYHHUKAIIUN

HccnenoBanue onepauuii 1 METObI
ONTHMMU3AIUHN

MareMaTrudeckoe u HUMHUTAIIMOHHOC
MOACIIUPOBAHUC

OrnepalnoOHHbIE CUCTEMBbI

IIporpaMMHas HHKEHEpUs

duzuka

OcBoenne IUCIUITUHBI «MaremaTikay GopMHUpYeT Y 00yJaromuxcsl HayalbHbIe 3HAHU,
HaBBIKU M YMEHUS B 00JaCTH MaTEMATUKH, TPUMEHSIEMBIX B IPOrPaMMHUPOBAHHH.

3. IJTAHUPYEMBIE PE3YJIBTATHI ObYYEHHUA 11O JUCHUIIJIMHE

DopmMuUpyeMbIE KOMIIETEHLIMU

[Inanupyemsblie pe3ysIbTaThl

(Ko KOMIIETEHITUH, o0yJeHus
HAaMMEHOBAHHE)
OIIK-1 Crioco0eH NpUMEHSTh OIIK 1.1. 3Haer OCHOBBI MaTEeMaTHKHU,
€CTECTBCHHOHAYYHBIC U [Ipumensier (U3HUKY, BBIYUCIUTEIHHON TEXHHUKHU
OOIICHHKEHEPHBIC 3HAHUA, METONIB! | ocTeCTBEHHOHAYYHBIC | H MPOrPAMMHPOBAHMS

MaTEeMaTUYECKOTO aHaIKu3a 1
MOJCIUPOBAHUS, TEOPETUUECKOTO U
9KCIIEPUMEHTAIBHOTO
WCCIIEIOBAHUSA B
po(heCCUOHATBHON EATENEHOCTH

1 OOIIIeMHKEHEPHBIE
3HaHUS B
npodeccroHabHOI
JESTeTbHOCTH.

OIIK 1.2.
[Ipumensier MmeToabl
MaTeMaTH4eCKOT0o
aHaM3a u
MOJICTTUPOBAHUS,
METOIbI
TEOPETUYECKOTO U
AKCIEPUMEHTAIHHOTO
WCCIICIOBaHUS B
npodeCcCuoHATBHON
JESITEILHOCTH.

Ymeer pewarb CTaHJapTHbIC
npodecCuOHATbHBIC 3a/1a9un c
MPUMEHEHHEM E€CTECTBEHHOHAYYHBIX
u OOIIEeMHKEHEPHBIX 3HAHUH,
METOJIOB MaTEMATHYECKOTO aHaIH3a
Y MOJICTTUPOBAHUS

BianeeTr HaBbIKAMH TEOPETHUYECKOTO
u 9KCIIEPUMEHTAILHOTO
HcCcIeA0BaHUs 00BEKTOB
npodeccnoHalbHOI 1eATeNbHOCTH
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YK-1. CiocobeH oCyIIecTBISATh
MOUCK, KPUTUYECKUI aHAIIN3
uHpOpMaLnH, IPUMEHSTh
CUCTEMHBIN MOJIXO JIIs
PCHICHHUA IMOCTABJICHHBIX 3a/1a4

VYK-1.2. Hcnonszyer
CUCTEMHBIA ITOOXOJ
TSt peuieHus
MMOCTABJICHHEIX 3a7a4

3HaeT CyIHOCTh, CBOICTBA, BUJIBI U
MCTOYHUKU MH(OPMALIUU, METO/IbI
MOKMCKA ¥ KPUTUYECKOTO aHaIN3a
nHpopmarun

YMeeT 0CylIECTBIISITh MTOUCK,
KPUTHUYECKHI aHaJIN3 U CUHTE3
uHpopmanuu; 06001maTh
pe3yNbTaThl aHAIKM3a AJISl PeLIeHUS
MOCTABIICHHBIX 3a7a4
Baaneer HaBBIKaMH
aHanmn3a 1 00paboTkH nHpOpMaAUU

MOKMCKA,

4. ObPBbEM JJUCHUITJIMHBI U BUbBI YUYEBHOM PABOTHI
OOwmwmii 00beM AUCHMILINHEI COCTABIIACT 9 3aUETHRIX €NUHUILI, 324 aKkaleMUYEeCKHX Jaca.

Ounast popma 00ydeHus

Bun yaeOHO# paboThI Bcero TpumecTpsl
4acoB 1 2 3
KonTakTHasi padora (Bcero) 102,5 40 20 42,5
B TOM YHCIIE:
1) 3ansTus nekuuonHoro tumna (JIK) 50 20 10 20
U3 HUX
— JIEKITUHU 50 20 10 20
2) 3ansTusa ceMmuHapckoro tuma (I13) 50 20 10 20
U3 HUX
— cemuHapsl (C)
— npaktuueckue 3ausatus (I1P) 50 20 10 20
— naboparopusbie padotsl (JIP)
3) rpynmnoBbie KOHCYJIbTAIUH 2 2
4) unauBUAyanbHas paboTa
5) MpOMEKyTOUHAsI ATTECTAIIHS 0,5 0,5
CamocrositebHas padora (Bcero) (CP) 221,5 68 88 39
B TOM YHCIIE:
KypcoBoii poekT (pabora)
PacuerHo-rpaduyeckue paboTh
KontposbHas padota
Pedepar
CamornoaroroBka (caMOCTOSITEIFHOE H3YUCHHUE Pa3JIeIIOB, 195 68 88 39
npopaboTKa ¥ MOBTOPEHHUE JIEKIIMOHHOTO MaTeprala i MaTepraa
Y4eOHHMKOB U y4E€OHBIX MTOCOOWH, TOATOTOBKA K JJAOOPATOPHBIM U
MPAKTUYECKUM 3aHITHSIM, KOJUIOKBUYMaMH T.]1.)
ITonroroBka K arrecTanuu 26,5 26,5
OOmuit 006eM, gac 324 108 108 108
®dopma MPOMEKYTOTHOM aTTECTAIUH 3auer Hud. | O3
3a4er
3aounast popma 0OydeHUs
Bun yaeOHO# paboTh Bcero TpumecTpsl
4acoB 1 | 2 | 3




KonTakTHasi padora (Bcero)

25,1

8,3

8,3

8,5

B TOM YHCJIC:

1) 3ansTus nekuuonHoro tumna (JIK)

12

U3 HUX

— JIEKLINHU

12

N

N

N

2) 3anstusa ceMunapckoro tumna (I13)

12

N3 HUX

— cemuHapsl (C)

— npaktuueckue 3ausatus (I1P)

12

— naboparopusbie padotsl (JIP)

3) rpynnoBbie KOHCYJIbTAlUN

4) naaMBUAYyadbHAs paboTa

5) NpoMeKyTOUHAsI ATTECTALIMS

1,1

0,3

0,3

0,5

CamocrosiTesbHas padora (Bcero) (CP)

298,9

99,7

99,7

99,5

B TOM YHCJIC:

KypcoBoii poexT (pabora)

PacuetHo-rpaduueckne paboTsl

KontponbHas pabora

Pedepar

CamomnoaroroBka (CaMOCTOSITEIbHOE U3YUEHUE PA3JIETIOB,
IpopaboTKa 1 MOBTOPEHUE JIEKIIMOHHOTO MaTepHraja U Marepuasia
y4eOHUKOB U Y4€OHBIX TOCOOUH, MOATOTOBKA K JTAOOPAaTOPHBIM U

283

96

96

91

IMMPAKTUYCCKUM 3aHATUAM, KOJJIOKBUYMaMH T.I[.)

IloaroroBka x arrecTanuu

15,9 3,7 3,7 8,5

OOmuit 006eM, Jac

324 108 108 | 108

dopma MPOMEKYTOUHOM aTTECTALNU

Hud. | Ok3

3a4€CT

3auer

5. COAEPKAHUE U CTPYKTYPA JTUCHUIIJIMHDbI

5.1. Conep:xaHue TUCHHUILINHBI

Ne paznena
(Tembl)

HaumenoBanue
paznena (Tembl)

Coneprxanue pasnaena (TeMbl)

1 pazne. JIuneiinas ajredpa U 0CHOBbI AHAJIUTHYECKOH reoMeTpUuM

Tema 1.1

Anrebpa MaTpHIl 1
OIPENEIIUTEIH.

[TonsiTue onpenenuTensi, €ro CBOMCTBA U BBIYUCIICHUE.
Martpuiibl u neiictBust ¢ Humu. OOpaTHast MaTpuIa,
aNrOpUTM OOpaIieHusi MaTpuIlbl. PaHT MaTpuiis! u
MOPSIZIOK €r0 OMPEACIICHUSI.

Tema 1.2.

Pemenune cucrem
JIMHEUHBIX YPaBHECHUN

Pemenue cucteMbl TMHEHHBIX anreOpanvdecKux
ypaBHEHHIA 10 npaBuiry Kpamepa, MaTpudHbIM CIOCOOOM
u metozioM ["aycca - XKopaana. OCHOBHBIE THUIIBI CUCTEM
JMHEWHBIX YPaBHEHHUH U CIIOCOOBI MX MCCIIEIOBAHMUA.
Teopema Kponekepa-Kanesnu.

Tema 1.3.

Bekropuslie
IIPOCTPAHCTBA.

ITonsTre BexTopa. JIMHENHbIE Ollepaluu HaJ BEKTOPaMH.
JIuneitHast 3aBUCUMOCTD U HE3aBUCUMOCTb BEKTOPOB.
[TonsaTue 6a3zuca U pa3sMEPHOCTH JTMHEHHOTO
npocTpaHcTBa. Pa3noxxeHnue BekTopa o 6asucy,
KoopauHaThl BekTopa. IIpoekius BekTopa Ha ocb,
TEOpEMBI 0 TPOCKUMAX. JINHEHHbIE NEHCTBUS HAl
BEKTOpaMH B KOOpAMHATHOHU opme. Paccrosiare Mexay
JBYMsI TOUKaMH, JEJICHAE OTPE3Ka B JTAHHOM OTHOLICHHH.
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Tema 1.4.

JIuHeitHbIe onepaTopsl.

CkaysipHOE M BEKTOPHOE NIPOU3BEICHHUE JBYX BEKTOPOB,
UX OCHOBHBIE CBOMCTBA. BbIpakeHUE CKaIsApHOrO U
BEKTOPHOI'O ITPOU3BENICHUS ABYX BEKTOPOB B
KoopauHaTHOH popme. Tpu Tuna npousBeaeHu
BEKTOPOB. CMemaHHOE IPOU3BEICHUE TPEX BEKTOPOB:
OIpelie]ICHUE, CBOMCTBO, KOOPAUHATHOE BBIPAXKCHUE.
JIuHeitHpIe onepaTopsl.

Tema 1.5.

[Ipocreiimme 3am1aun
aHAJNTUYECKOH
TEOMETPHUH.

YpaBHeHHE TUHUN HA IUIOCKOCTH, YPAaBHECHUE
OKPY>KHOCTH. Y paBHEHUE NPSAMOM, MPOXOISIICH yepe3
JAHHYIO TOUKY NEPIEHIUKYIIPHO JaHHOMY BEKTOPY.
O6miee ypaBHEeHHE IPSMOK. Y paBHEHUE TIPSIMOI B
OTpe3Kax. Y paBHEHUE IPSIMOU C YIIIOBBIM
kod(purmentom. [lyqok npsMbIx. YpaBHEHHE IPSMOH,
MPOXOJSIIEH Yepe3 ABE JaHHbIE TOUYKHU. YTOJI MEKIY
MPSIMBIMU Ha TUIOCKOCTH. Y CJIOBUS NAPAIIEIBHOCTH U
MEePIEHUKYISIPHOCTH MPSMBIX Ha

mIockocTy. KaHoHNYeCKre ypaBHEHUS AJUINIICA,
rurnepOoIbl, Tapadolibl U UccieI0BaHuEe UX (POPMBI.
Kanonnueckue ypaBHEHHS IPSMON B TPOCTPAHCTBE,
HaIpPaBJIAIOIINE KOCUHYCHI, YTOJI MEXY NPSIMOM U
IIJIOCKOCTBIO.

2 pa3aei. MareMaTu4ecKuii aHAJIN3.

Tema 2.1 DJieMeHTapHbIe [Tonsitue MHOkecTBa. Oniepaniii HaJi MHOKECTBaAMU.
HOHATHUS TEOPUHU CX0aMMOCTh MOHOTOHHON OTpaHUYEeHHON
MHOecTB. OO1ee MOCJIE0BATEIHHOCTH
MIOHATHE
G YHKIIMOHATBLHOM
3aBHCHMOCTH.
Tema 2.2 [Ipenen uncnoBoit Uucnosas nocinenoBarebHOCTh. [Ipenen yncinoBoit
MOCJIEI0BATENIBHOCTU. | TIOCJIEIOBATEIILHOCTH, CBOICTBA MIPEIENIOB
MOCJIEZIOBATEIHLHOCTH.
Tema 2.3. | [Ipenen ¢pyHKIMM. [Tpenen ¢pyHKIMU B TOUKE U HA OECKOHEYHOCTH.
OcCHOBHBIE TEOPEMBI 0 TIpeeIax. becCkoHeuHO Masbie
¢byHkuMu U ux cBoiicTBa. CBsA3b PyHKIMH, €€ Ipeaesna 1
O0eckoHeYHO Majioi. beckoneuHo OonbIre PyHKITUN U UX
CBsI3b C OECKOHEYHO MaJIbIMU. 3aMeyaTeIbHbIE PEIebl
1 UX HUCIOJIb30BaHUE.
Tema 2.4. | HenpepbiBHbIE HenpepsiBHOCT PyHKIINH B Touke. OTHOCTOPOHHUE
GbyHKIIH. npeiebl U OJJHOCTOPOHHSISI HETIPEPBIBHOCTD. TOUKH
paspbiBa 1 ux kiaccupukanus. CBolicTBa QyHKIUH,
HEMPEPBIBHBIX HA OTPE3KE.
Tema 2.5 | JduddepennumansHoe [Tpou3BonHas GyHKIUHU B TOUKE, €€ (PU3NUECKUIA U
HCYHUCIICHUE PYHKIIMU | TEOMETPUUYECKHUI CMBICT. [Ipon3BOIHBIE CIIOKHOM 1
OJIHOH NEpEMEHHOM. obpartHoit ¢pyHnkuuu. Juddepenmpoanne GyHKINH,
[TpousBoaHas u 3aJJaHHBIX TTApaMETPUUYECKU U HESIBHO.
mudhepeHmman JuddepeHunpyeMocTh GYHKIINH B TOUKE, CBSI3b C
byHKIHH. HeTnpepbIBHOCTHIO. Jluddeperiman GyHKIUU U ero
reomeTpuueckuii cMpica. ColicTBa nuddepenuana,
WHBAapUAHTHOCTH €ro (POpPMBbI, MPUMEHEHUE
muddepeHnmana B npuOIMKEHHBIX BHIYUCICHUSX.
Tema 2.6. | Ilpunoxxenue OcHoBHBIE TeopeMbl AU PepeHIINATHHOTO HCUHCTICHHUS.
muddepennmanbaoro | (Teopema depma, Teopema Posutsi, Teopema Jlarpanxa,
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WCUHUCIICHUS K
WCCJICTOBAaHHIO
byHKIHNA 1
MOCTPOCHUIO TPpaUKOB
GyHKIHA.

Ko u paBuno Jlonurans). @opmynsl Teitnopa,
Maxkiiopena u ux npumeHenue. Ilonstue sxkcrpemyma
¢dbyakunn. Heo6xommMoe ycimoBue sKkcTpeMyma.
JlocTaTouHbIE IPU3HAKU CYLIECTBOBAHMSI SKCTPEMYMA.
HccnenoBanmne pyHKIMH Ha BBITYKJIOCTb U BOTHYTOCTb.
Cxema OJHOro Hccae0BaHus (YHKIUU U TOCTPOCHHE
rpaduka. DeMeHThl (YHKIIMOHAIHLHOTO aHaJIHN3a.

Tema 2.7 Oynkuuu Heckoybkux | [lonsTHe QyHKIIMM HECKOMBKUX nepeMeHHbIX. [Ipenen u
IIEPEMEHHBIX. HEMpPEePHIBHOCTh (DYHKIIUN HECKOJIBKUX TIEPEMEHHBIX.
Huddepennnanpaoe YacTHble MPOU3BOIHBIE (PYHKIMI HECKOIBKUX
ucumucienne GyHKuu | nepeMeHHbIX. [lomHoe npupamenne ¢ynkiuu. [TomHbii
HECKOJIBKUX muddepeHnman, npuMeHeHne NoaHoro auddepenuana
MEePEMEHHBIX. B MPUOIMKEHHBIX BhIUKCIeHUAX. JuddepenmpoBanme

HESIBHOU (YHKIIMH HECKOJIbKUX MePEMEHHBIX. YacTHbIC
MIPOM3BOJIHBIE BBICIINX MOPSAKOB PYHKIIMHU HECKOIBKUX
IIEPEMEHHBIX.

Tema 2.8. Heonpenenennsiii Heonpenenennbrit maTErpai u ero coiicTea. Oomme

MHTETpall. METO/]Ibl UHTEIPUPOBAHUA:HETIOCPEICTBEHHOE
WHTETPUPOBAHNE, NHTETPUPOBAHUE T10 YACTSM,
MHTETPUPOBAHUE PALIMOHATBHBIX (QYHKIIMIA TyTEM
pa3oXKeHus Ha MpocTene Ipoodu, UHTErpUPOBaHKE
UppalMoOHATBHBIX (PYHKIUHI. YHUBepcanbHas
TPUTOHOMETPUYECKAs MOACTAHOBKA.

Tema 2.9. | OnpeneneHHbI OCHOBHBIE CBOWCTBA ONPEEIEHHOr0 HHTErpasa.
WHTErpall. ®opmyna Herorona Jleibnua.

Tema 2.10. | I'eomerpuueckue IIpunosxeHus ONpeAeIeHHbIX UHTErpaJIoB. Beruncienue
MPUIIOKEHUS rionaiel mwiockux ¢uryp. Berancnenue o6beMoB Tell.
OIIPEAECICHHOIO JlnvHa 1yru KpuBoOil.

WHTErpaja.
Tema 2.11. | HecoOGcTBeHHBIN [Tonsatue HecoOCTBEeHHOTO HHTETpana. CBONCTBA U
WHTErpall. MPU3HAKU CXOJMMOCTH HECOOCTBEHHBIX MHTETPAJIOB.

Brruucnienne HecoOCTBEHHBIX HHTErpasioB. [Ipunoxenns
HECOOCTBEHHBIX UHTETPAJIOB.

Tema 2.12. | KpaTHble uHTErpasl. ITonsiTue kpatHoro uHrerpana. CBolcTBa KpaTHBIX
MHTErpaJIoB. BeIynciieHre KpaTHBIX HHTErPAJIOB.
ITpriio’keHNs KpaTHBIX MHTETPAJIOB.

Tema 2.13. | HucnoBble psbl. [TocnenoBarenbHOCTh. [ToHATHE UKMCIIOBOTO psifa;
CXOZSIINECS U pacXoJsilIecs psabl, CyMMa psja.
OcCHOBHBIE CBOMCTBA CXOAsIIMXCS psAaoB. JlocTaTouHbie
MIPU3HAKH CXOJUMOCTH PsAI0B 3HAKOYEPEAYIOLIUECS U
3HAKOTIEPEMEHHBIE PSJIbI, A0COTIOTHAS U YCIOBHAs
cxonuMoctu. OyHKIMOHATIBHBIE PSAAbI, 00JaCcTh UX
CXOJMMOCTH, CBOMCTBA PABHOMEPHO CXOJSAIINXCS PSIAOB.

Tema 2.14. | CrenieHHbIE PSABI. CreneHHbIE pAIIbI U UX CBOMCTBA. IHTEepBaN U panuyc
CXOAMMOCTH CTENIEHHOTO psija.

Tema 2.15. | KommekcHble uncna u | ['eoMeTprueckoe MpeacTaBiIeHue KOMIUIEKCHBIX YUCET.

IEUCTBUS HAJ HUMHU.

Mopnymnp 1 apryMeHT KOMILIEKCHOTO uncia. Gopmel
MIpe/ICTaBICHHS] KOMIJIEKCHBIX YKcel. ApupMeTHIecKue
JIIEUCTBUS HaJ KOMIIJIEKCHBIMH YHCJIaMHU. Y MHOKCHHE U
JIEJIEHNE KOMIUIEKCHBIX YMCEI B TPUTOHOMETPUYECKON U
KOMILIEKCHOU (hopmax. Bo3BeneHre KOMIIEKCHOTO
YHCia B CTENECHb, popMyra MyaBpa. M3BieueHne KopHs
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13 KOMITJICKCHOTO YMCJIa B TPUTOHOMETPUYECKOHN U
nokaszarenbHoi Gopmax. @opmyinsl Ditnepa. [Tonstue
(YHKIIMH KOMIJIEKCHOTO IIEPEMEHHOTIO0.

Tema 2.16

Tlonsatue
OOBIKHOBEHHOT'O

Qg epeHIaIbLHOro
ypaBHEHUs. 3a7a4ya
Kommn.

OObIkHOBEHHBIE MU epeHnanbHble ypaBHEHUS,
MOPSAZIOK YpaBHEHUS, 00111ee ¥ YaCTHOE PELICHUSI.
I'eomerpuueckuii cMbica 1udhepeHInanTbHOTo
ypaBHEHHUsI. Y paBHEHHUS C pa3AesaOIUMUCS
nepemeHHbIME. OHOpOAHbIE MU epeHIaNbHbIe
ypaBHEHUSI, TUHEHHbIE YypaBHEHU | mopsiaka, ypaBHEHUE
bepnynnu. JIuneliHpie OTHOPOAHBIE U HEOAHOPOIHBIE
muddepeHnrabHbIe YpaBHEHUS C TTIOCTOSHHBIMA
kodpunnrenTamu. CTpyKTypa o0IIEero perieHus.
YpaBHEHUsI BTOPOTo MOPSIAKA C MPABOM YaCThIO
crienuanbHOro Buaa. AuddepeHunanbaple ypaBHEHHS
BBICILIX MOPSAKOB, JOMYCKAIOIUE MTOHWKEHHUE MOPAIKA.
OCHOBHbBIE YPaBHEHUSI MATEMaTHYECKON (DPU3UKH.

5.2. CTpyKTypa IMCHUILIHHBI

Ounas hopma oOydeHust

Ne
pazzuena
(Temsr)

HaumenoBanwue pa3nena (Tembl)

KomnuectBo yacoB
Bcero JIK C 1P | JIP | CP

1 pa3nes. JIuneiinas anredpa u
OCHOBBI AHAJITUTHYECKOH
reoMeTpHHu.

1.1

Anrebpa MaTpUIl M ONPEACTUTEIH.

13

1.2

Pemrenue cucteM THHENHBIX
YpaBHEHUU

13

1.3

BekTopHbIe IPOCTPAHCTBA.

14

10

1.4

JIuHeitHpIe onepaTopsl.

14

10

1.5

[Ipocreiimue 3agaun
AHAJIUTUYECKON T€OMETPHUU.

14

N (NN N[

N (NN N[

10

[IpomexxyTouHas arrecrauus

O6mmit o6sem 1 paznena

68

48

2 paszaen. MaremaTu4veckuii
aHAJIN3.

2.1

DneMeHTapHbIe TOHATHS TEOPHH
MHOkecTB. O0111ee ToHATHE
(YHKIIMOHATILHON 3aBUCHMOCTH.

13

2.2

[Ipenen uncnosoit
IIOCJIEI0BATEIbHOCTH.

15

23

ITpenen ¢pyHkuuu.

15

~

24

HenpepsiBabIe DyHKITNN.

16

N

2.5

JuddepernnanbHoe HCUUCTICHUE
(GYHKIMH OJTHOM MEPEeMEHHOM.
[TpousBonHas u quddepeHnnan
byHKIHH.

16

10

2.6

IIpunoxenue
mudGepeHIaTIbHOTO HCUNCTICHUS
K UCCIICIOBAaHUIO (PYHKLUH U
MTOCTPOCHUIO TPaUKOB QYHKITHHN.

14

10




2.7

@OyHKINN HECKOIBKUX
nepeMeHHbIX. Jnddepenumansnoe

14 2 2 10
ucyHcieHNue QYHKIIMU HECKOIbKUX
MIEPEMEHHBIX.
2.8 Heonpenenennslii H”HTErpal. 14 2 2 10
2.9 OnpeneneHHblil MHTerpal. 14 2 2 10
2.10 ['eomeTpuyeckue npuIoKeHus 14 ) ) 10
ONpEJICJICHHOTO MHTErpaa.
2.11 HecoOcTBeHHbIN nHTErpa. 14 2 2 10
2.12 KpaTHble uHTETrpab. 14 2 2 10
2.13 Uuciossle psiabl. 14 2 2 10
2.14 CteneHHbIe PAJIbL. 14 2 2 10
2.15 KoMmnekcHble unciia ¥ JEHCTBUA 13 ) | 10
HaJ HUMH.
2.16 [ToHsITHE OOBPIKHOBEHHOTO
mudPepeHIMATBHOTO YPaBHEHHUS. 13 2 1 10
3agaua Komn.
['pynimoBast KOHCyJIbTaNUA 2 - - - - -
IIpomexxyTouHas arrecranus 27 - - - - -
O6mmit 00Bem 2 pasnena 256 40 30 157
OO6muit 00bemM 324 50 40 205
3aounas hopma oOydeHHS
No HaumenoBanwue pa3nena (Tembl) KonuuecTBo yacos
pazgena Bcero JK | C | IIP | JIP | CP
(Temsr)
1 pa3nes. Beenenue B
MaTeMAaTH4YeCKUIl aHAJIM3.
JAnddepennupoBanne.
1.1 Anrebpa MaTpHUIl M ONPEIACTUTEIH. 16 2 2 12
1.2 Pewenne CHCTEM JHHEHHBIX 14 ) 12
ypaBHEHHIA
1.3 Bekropnble mpocTpaHCcTBa. 12 12
1.4 JIuHeitHpIe onepaTopsl. 12 12
1.5 [Ipocreitmme 3ua):[aq1/1 12 12
aQHAJIUTUYECKOW T€OMETPHH.
[IpoMexxyTouHas arrecrauus
O6mmit o6sem 1 paznena 66 4 0 2 0 60
2 pa3nes. UaTerpupoBanue.
2.1 DJieMEeHTapHbIE TOHATHS TEOPUH
MHOecTB. O011ee oHATHE 15 2 13
(GYHKIIMOHATLHOW 3aBUCUMOCTH.
2.2 [Ipenen uncnoBoit 16 ) 14
MOCJIeI0BATEILHOCTH.
2.3 [Tpenen Gynkun. 16 2 14
2.4 HenpepbiBHbIe QyHKITUH. 14 14
2.5 JuddepeHnraibHOE HCUUCTICHIE
(GyHKINN OJTHOM TEPEeMEHHOM.
18 2 2 14
[TpousBoanas u quddepennman
GyHKIMH.
2.6 [Tpunoxenue 14 14




mudpepeHIaTIBHOTO HCUNCIICHUS
K UCCIICIOBAaHUIO QYHKUIUH U
MTOCTPOCHHUIO TPadUKOB (PYHKITUH.

2.7 O YHKIIMU HECKOJIBKHUX
nepemeHHbIX. {uddepennmnansaoe
UCYHCIICHUE (PYHKIIMH HECKOIBKUX
MIEPEMEHHBIX.

14 14

2.8 HeonpeneneHHplil HHTErpaJl. 16 2 14

2.9 OnpeneneHHblid HHTErpall. 16 2 14

2.10 I'eomeTprueckue NpuIoKeHus 14 14
OIIPEAETICHHOT0 HHTETpaa.

2.11 HecoOcTBeHHBIN HHTETpaJL. 14 14

2.12 KpaTHble uHTETrpabl. 14 14

2.13 UucnoBele psijbl. 16 2 14

2.14 CreneHHbIe b 14 14

2.15 KomMiiekcHbIe ynciia U JeHCTBUSI 14 14
HaJl HUMH.

2.16 ITousitne 0OBLIKHOBEHHOT'O
Qg QepeHInaIbHOr0 YpaBHEHUS. 16 2 14
3amaua Komn.

IIpomexxyTouHas arrecranus 17 - - - - -

OO6mmit 00sem 2 pasnena 258 8 0 10 0 223

OO0uwmii 00bemM 324 12 0 12 0 | 283

5.3. 3ansTHS CEMMHAPCKOrO THIIA
ouHas popma 00ydeHUs

Ne | Nepaszpena Bun Haumenosanue KonuuectBo
/11 (TembI) 3aHATHUS 4acoB

1.1 I1P Anrebpa MaTpuUIl U OIPEIACTUTEIH. 2

1.2 ITP Pemienue cucrem JTMHEWHBIX YpaBHEHHI

1.3 I1P BekTopHbIE IPOCTPAHCTBA.

1.5 I1P IIpocreiimne 3a1a41 aHATUTUYECKON T€OMETPUU.

AN N[ [WIN| —

2
2
1.4 ITP JIuHeitHpIe onepaTopsl. 2
2
2

2.1 [P DJIeMEeHTapHbIE TOHATHS TEOPUU MHOMKECTB.
O61ee moHsaTre QYHKIIMOHATHLHON 3aBUCHMOCTH.

~
N

2.2 I1P [Ipenen ynciaoBOil MOCIEAOBATEILHOCTH.

o0
N

2.3 I1P [Tpenen Gyukimm.

9 2.4 1P HenpepbiBHbIE QYHKITUH. 2

10 2.5 1P JuddepennmanbHoe ucHUCIeHHe PyHKITUN
oHOU nepemeHHoi. [IponsBonHas u 2

muddepennman GyHKIuu.

11 2.6 1P [Tpunoxenue nuddepeHnnanbHOro NCYUCICHUS
K UCCIIEJOBAaHUIO (DYHKIUI U TIOCTPOCHHIO 2
rpaduKoB QyHKITHI.

12 2.7 [P DYHKIIUY HECKOJIBKUX MEPEMEHHBIX.
HuddepenunanbHoe ncuuciaeHne GyHKIuU 2
HECKOJIbKUX MEPEMEHHBIX.

13 2.8 I1P HeonpeneneHnHplil HHTErpaJl. 2

14 2.9 I1P OnpeneneHHblid HHTErpall. 2

15 2.10 ITP ['eomeTpuyeckue npuaoKeHus ONpeIeICHHOTO 2
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MHTErpaa.
16 2.11 I1P Heco6cTBeHHBIN HHTETpaJL. 2
17 2.12 I1P KpaTtHbie unTerpaisl. 2
19 2.13 I1P HucnoBble psiabl. 2
19 2.14 I1P CreneHHbIC PSJIbL. 2
20 2.15 I1P KoMmmnekcHble uncia ¥ JEUCTBUSA Hag HUMU. 1
21 2.16 [P [TonsiTre 06bIKHOBEHHOTO MU (DepeHITATEHOTO 1
ypaBHeHu4. 3anaya Komu.
3ao4yHas (hopma 0OydeHHs
Ne Ne paznena Bun HaumenoBanue KonuuectBo
/11 (Tembl) 3aHATHUS JacoB
1 1.1 I1P Anrebpa MaTpUIl M ONPEAETUTEIH. 2
2 2.5 I1P Huddepennmanproe ncuucieHne GyHKINNA 2
onHOU nepemeHHou. IIpousBonnas u
nuddepennman GyHKIm.
3 2.8 I1P HeonpenenenHnslil nHTErpal. 2
4 2.9 I1P OnpenieneHHbI UHTErpadl. 2
5 2.13 I1P UucaoBble psijbl. 2
6 2.16 I1P [TonaTue 0OBIKHOBEHHOTO MU (PepeHIINATHHOTO 2
ypaBHeHus. 3anaya Komn.

5.4. KypcoBoii npoekT (KypcoBasi padora, pacueTHo-rpaduueckasi padora, pedepar,
KOHTpPOJIbHasA padoTa)
He npenycmoTtpeno

5.5. CamocrosiTeqibHast paboTa
ouHas Gpopma 00ydeHUs

Ne pazpena Bunasl camocTosTensHON paboThI Konnuectso
(Tembl) 4acoB
1.1 ITpopaboTKa 1 MOBTOPEHUE JIEKIIMOHHOTO0 MaTeprasa 9
1.2 ITpopaboTka 1 MOBTOPEHUE JIEKIIMOHHOTO0 MaTeprasa 9
1.3 [ToaroroBka K MPaKTUYECKUM 3aAHATUAM 10
1.4 ITpopaboTKka 1 MOBTOPEHUE JIEKIIMOHHOT0 MaTeprasa 10
1.5 [TpopaboTka 1 MOBTOPEHKE JEKIIMOHHOTO MaTepuasa 10
2.1 [ToaroroBka K MpakKTUYECKUM 3AHATUAM 9
2.2 [TpopaboTKka 1 MOBTOPEHKE JEKIIMOHHOTO MaTeprasa 9
2.3 ITpopaboTKka 1 MOBTOPEHME JIEKIIMOHHOTO MaTeprasa 9
24 [ToaroroBka K MPakKTUYECKUM 3AHATUAM 10
2.5 [TpopaboTka 1 MOBTOpEHKE JEKIIMOHHOTO MaTeprasa 10
2.6 ITpopaboTKa 1 MOBTOPEHUE JIEKIIMOHHOTO0 MaTeprasa 10
2.7 [ToaroroBka K MPaKTUYECKUM 3aHATUAM 10
2.8 ITpopaboTKa 1 MOBTOPEHUE JIEKIIMOHHOTO0 MaTeprasa 10
2.9 [TpopaboTKka 1 MOBTOPEHME JEKIIMOHHOTO MaTeprasa 10
2.10 [ToaroroBka K MPaKTUYECKUM 3aAHATUIAM 10
2.11 ITpopaboTka 1 MOBTOPEHUE JIEKIIMOHHOTO0 MaTeprasa 10
2.12 ITpopaboTKka 1 MOBTOPEHKE JEKIIMOHHOTO MaTeprasa 10
2.13 [ToaroroBka K MPakKTUYECKUM 3AHATUAM 10
2.14 ITpopabGoTka 1 MOBTOpEHKE JEKIIMOHHOTO MaTeprasa 10
2.15 ITpopaboTka 1 MOBTOPEHUE JIEKIIMOHHOT0 MaTeprasa 10
2.16 [ToaroroBka K MpakKTUYECKUM 3AHATUAM 10
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2.1 [TpopaboTKka 1 MOBTOPEHKE JEKIIMOHHOTO MaTeprasa 15
2.2 [ToaroroBka K MpakKTUYECKUM 3aAHATUAM 15
2.3 [ToaroroBka K MPaKTUYECKUM 3aAHATUAM 20
IToaroroBka Kk aTTecTaliui 26,5
Hroro: 231,5
3ao4yHas hopma 0OydeHHs
Ne paznena Bunpl camocTosTensHON pabOThI KonnuectBo
(TeMbr) 4acoB
1.1 ITpopaboTka 1 MOBTOpEHKE JEKIIMOHHOTO MaTeprasa 12
1.2 ITpopaboTka 1 MOBTOPEHUE JIEKIIMOHHOTO0 MaTeprasa 12
1.3 [ToaroroBka K MPaKTUYECKUM 3aAHATUIM 12
1.4 ITpopaboTKa 1 MOBTOPEHUE JIEKIIMOHHOTO0 MaTeprasa 12
1.5 [TpopaboTka 1 MOBTOPEHKE JEKIIMOHHOTO MaTeprasa 12
2.1 [ToaroroBka K MPaKTUYECKUM 3aAHATUIAM 13
2.2 ITpopaboTka 1 MOBTOPEHUE JIEKIIMOHHOTO0 MaTeprasa 14
2.3 [TpopaboTka 1 MOBTOpEHKE JEKIIMOHHOTO MaTeprasa 14
2.4 IToaroToBKa K IPAKTUYECKUM 3aHATUSM 14
2.5 [TpopaboTka 1 MOBTOPEHKE JIEKIIMOHHOTO MaTeprasa 14
2.6 ITpopaboTka 1 MOBTOPEHUE JIEKIIMOHHOTO0 MaTeprasa 14
2.7 [ToaroroBka K MPaKTUYECKUM 3aAHATUIM 14
2.8 [TpopaboTka 1 MOBTOpEHKE JIEKIIMOHHOTO MaTeprasa 14
2.9 ITpopaboTKa 1 MOBTOPEHUE JIEKIIMOHHOTO0 MaTeprasa 14
2.10 [ToaroroBka K MPaKTUYECKUM 3aAHATUIM 14
2.11 ITpopaboTKa 1 MOBTOPEHUE JIEKIIMOHHOTO0 MaTeprasa 14
2.12 [TpopaboTka 1 MOBTOpEHKE JEKIIMOHHOTO MaTeprasa 14
2.13 IToaroToBKa K IPAKTUYECKUM 3aHATUSIM 14
2.14 ITpopaboTka 1 MOBTOPEHUE JIEKIIMOHHOTO0 MaTeprasa 14
2.15 [TpopaboTka 1 MOBTOPEHME JEKIIMOHHOTO MaTeprasa 14
2.16 IToaroToBKa K IPAKTUYECKUM 3aHATUSIM 14
IToaroroBka K arTecTanuu 15,9
Hroro: 298.9
6. OBPA3OBATEJIBHBIE TEXHOJIOTI'MAU
NudopmanuonHble  TEXHOJOTHMH,  HCHOJb3yeMble  NpPH  OCYLIECTBJIEHUH

00pa3oBaTeIbHOI0 Mpouecca 1Mo JMCHUIINHe

— cbop, XxpaHeHHe, cUCTeMaTH3alus, 00paboTka U MpeACTaBICHUE yUeOHOW M HAyYHOM
nHpopMmanuu;

— 00paboTka pa3auyHOro pojaa HMHPOpPMALUU C
MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

—  CaMOCTOSITEIbHBII MOUCK JOTMOJIHUTEIBHOTO Yy4eOHOrO M HAay4HOTO MaTepHana, C
UCIIOJIb30BAHUEM TTOUCKOBBIX CUCTEM M CaTOB ceTH MIHTEpHET, 2JIEKTPOHHBIX SHIUKIIONEANN U
0a3 JaHHBIX;

—  HCIIOJIb30BaHME AJIEKTPOHHON MOYTHI I PACCHIIKM M ACHHXPOHHOTO OOIIEHHS, YaTa
npenojaBaTeneii u o0yJaromuxcs, Mepenucki U 0O0CYKICHHUS BO3ZHHUKIINX Y4EOHBIX Mpobiem
JUISl CHHXPOHHOTO B3aWMOJICHCTBHS;

—  JIMCTaHLMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHHU (TIPH HEOOXOMMOCTH).

HNHTepakTHBHBbIE H AKTHBHBIE 00pa30BaTe/IbHbIE TEXHOJOTHU

IMNPUMCHCHUCM  COBPCMCHHBIX

Ne paznena Bun Hcnonb3yeMble MHTEPAKTUBHBIE U AKTUBHBIE KomnuectBo
(TeMbr) 3aHATUSA o0pa3oBaTeNbHbIC TEXHOJIOTHI 4acoB
(JIK, ITP, C, 0DO/300
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JIP)

1.1 JI Jluckyccusl. 2/2

2.5 J Omnepesxarorasi cCaMOCTOSITeNIbHAs paboTa 2/0

CTYJICHTOB.
2.9 JI Juckyccusi. 2/0
[TpakTudeckasi MOAroOTOBKA 00yYaIONINXCS
Ne paznena Bun Buasr pabot KonnuectBo
(Tembl) 3aHATHUSA 4acoB
(JIK, I1P,

JIP)

7. ®OHJI OHEHOYHBIX CPEJACTB (OHEHOYHBIE MATEPHAJIbI) JJIA
TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTMN, IMPOMEXYTOYHOU
ATTECTALIUA

@OoHJ  OIEHOYHBIX CpEeACTB(OLIEHOYHBIE MaTepHaibl) M  TEKYIIEro  KOHTPOJIS
yCIEeBAaEMOCTH, MPOMEKYTOUYHOM aTTECTALIMU 10 TUCHUIUIMHE IPUBOJISATCS B IPUIIOKEHUU.

8. VUEBHO-METOJIAYECKOE W WH®OPMALMOHHOE OBECHEYEHUWE
TV CHATIIAHBI

8.1. OcHoBHas TuTEpaTypa:

l. Marazunnukos JI.W. Beicias matemaruka. J{uddepennuanbnoe nCUuCIeHNe
[DnexTpoHHbIi pecypc] : yaebnoe mocodue / JI.M. MarazunnaukoB, A.JI. Mara3suHHUKOB.
— DJIEKTPOH.TEKCTOBbIE JaHHbIe. — Tomck: ToMCcKuil rocyaapCTBEHHBIH YHUBEPCUTET
CHCTEM YIPABJICHUS U paiuodaeKTpoHuku, 2017. — 188 ¢. — 978-5-4332-0114-9. —
Pexxum noctyna: http://www.iprbookshop.ru/72078.html

2. Hogsak E.B. Bricmias marematuka. Anredpa [DneKTpoHHBIN pecypc] : yueOHOe
noco6ue / E.B. Hoak, T.B. Psi3anoBa, 11.B. HoBak. — DneKTpOH.TEKCTOBBIC JAHHBIE. —
ExarepunOypr: Ypanbckuii penepanpabiii yausepcutet, 9bC ACB, 2017. — 116 ¢. —
978-5-7996-1537-6. — Pexxum gocryma: http://www.iprbookshop.ru/69589.html

3. Hertsapea O.M. Bricmias maremarrka. MaTtepuasl AJ1s MOATOTOBKHM OaKaTaBpOB U
cneunanuctoB. Yacts | [DnexTpoHHbI pecypce] : yuebHoe nocodbue / O.M. [lertsipesa,
P.H. Xy3unaxmeroBa, A.P. Xy3naxmeroBa. — DJIEKTPOH.TEKCTOBBIE AaHHbIE. — Ka3aHs:
Kazanckuil HalMOHABHBIA UCCIIEI0BATEILCKIUN TEXHOIOTHYECKU yHuBepcuTeT, 2018.
— 104 c. — 978-5-7882-1912-7. — Pexxum nocryna:
http://www.iprbookshop.ru/61962.html

8.2. lonoiHuTE/ILHAS JIUTEPATYypAa:

1. Pacromumna O.M. Bricmias maremaTuka [DIeKTpOHHBIA pecypc]| : mpaktukym / O.M.
Pactomunua. — DneKTpoH.TEKCTOBbIE AaHHbIE. — M. : MOCKOBCKUI IMEIaroru4ecKuiil
rocygapctBeHHbll yHuBepcurer, 2017. — 138 c. — 978-5-4263-0534-2. — Pexum
nocryna: http://www.iprbookshop.ru/72486.html

2. Kasume B.M. Benenue B matematuky [DnektpoHsbslii pecypc] / B.M. KazueB. —
DOneKTpoH.TeKCTOBbIE JaHHble. — M. : HHTepHeT-YHuUBepcurer MubopMarmoHHBIX
Texunonoruit (MHTYUT), 2017. — 197 ¢. — 978-5-9556-0105-2. — Pexkum moctyma:
http://www.iprbookshop.ru/62812.html— 3bC «IPRbooks»

3. Tlerpos N.b. Benenue B BRIYUCIUTEIBHYIO MaTeMaTUKy [DneKTpoHHbIN pecypc] / WU.b.
ITerpoB, A.M. Jlob6aHoB. — DNEKTPOH.TEKCTOBBbIC maHHBIE. — M. : HHTepHer-
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Yuuepcurer Uupopmannonnsix Texnonoruit (MHTYUT), 2017. — 352 ¢. — 2227-
8397. — Pexxum nmoctyma: http://www.iprbookshop.ru/62810.html— 9BC «IPRbooks»

8.3. [IporpammHoOe obecniedeHue
Microsoft Windows, Microsoft Office, Koncynbrant miroc. Google Chrome

8.4. IlpodeccnonanbHbie 0a3b1 TaHHBIX
He npenycmoTtpeHo

8.5. UndopMannoHHble CIPABOYHbIE CHCTEMBI
https://www.yandex.ru/
https://www.rambler.ru/
https://www.yahoo.com/
https://accounts.google.com/

8.6. UnTepHeT-pecypchl

1. NHTepHeT yHMBEpPCHUTET MH(GOPMAIIMOHHBIX TEXHOJIOTHH [DIEeKTpOHHBIA pecypc| —
Pexum noctyna: http://www.intuit.ru/
2. OnekTponHas oubnuoreuHas cucrema «[PRbooks» [DnekTponnsiii pecypc] — Pexum

nocrymna :http://www.iprbookshop.ru/

8.7. MeToan4yeckne yKazaHusi 10 OCBOEHHUIO THCIIUTIIMHbI
Memoouueckue ykazanus npu pabome Ha0 KOHCNEKMOM 80 8peMsl NPOBeOeHUs IeKYUU

B Xxome NEKIMOHHBIX 3aHATHM HEOOXOAMMO BECTH KOHCIEKTHPOBAHUE Y4eOHOIo
marepuana. OOIue M yTBEpAMBIIHECS B IMPAKTHKE MPAaBUIA U TPUEMBl KOHCIIEKTUPOBAHHS
JIEKIH:

KoHcnektupoBanue Jekuuii BeAeTcs B CIELMAIbHO OTBEIEHHOW AJI 3TOTrO TETPaIu,
KOKIBIA JIMCT KOTOPOM JOJDKEH HMMETh IO, Ha KOTOPBIX [ENaloTCsd IIOMETKH U3
PEKOMEH/I0BAaHHOM JIMTEPATyphl, JOMONHSIIONIME MaTepHal IPOCITYIIAHHOM JIEKIUH, a TaKkKe
HOJYEPKUBAIOIINE 0COOYIO BaXKHOCTh TE€X WM MHBIX TEOPETHUYECKHUX TOJI0KEHUH.

Heo6xoanMo 3anuchiBaTh TEMY U IUIaH JIEKIMHA, PEKOMEHAYEMYIO JIUTEPATYpy K TEME.
3anucH pas3zenoB JIEKIUU JOJDKHBI MMETh 3arojIOBKHU, IOA3aroJIOBKHM, KpacHble CTpokH. s
BBIJICTICHUS Pa3/IeJIOB, BBIBOAOB, ONPENEICHUM, OCHOBHBIX UJEH MOKHO HCIIOJIb30BATh I[BETHBIC
KapaHJamu 1 GaoMacTepsl.

Ha3BaHHbIE B JIEKIIMU CCBUIKM HA EPBOMCTOUYHUKHU HA/I0 MIOMETUTh Ha MOJISAX, YTOOBI IpU
CaMOCTOSITENIbHOW paboTe HAWTHU U BIIUCATD UX.

B KkoHCHEKTE NOCIIOBHO 3alMCBIBAIOTCS OIPENEICHUS NOHATUN, KAaTETOpPUM U 3aKOHOB.
OcranbHOE T0JKHO OBITh 3alIMCAHO CBOUMHM CJIOBaMH.

Kaxnomy oOydaromemycss HEOOXOIUMO BbIpaOOTAaTh M HUCIOJIB30BATh JIOMYCTUMBIE
COKpallleHUs1 HanboJjiee pacpOCTPaHEHHbBIX TEPMUHOB U TOHATUH.

B KOHCIEKT ciemyeT 3aHOCHTBh BCE, YTO IPENOJABaTENIb NHINET Ha JIOCKE, a TAKXKE
PEKOMEHIYEMBbIE CXEMBbl, TAOJIULIBI, AUATPAMMBI U T.]I.

Memoouyeckue ykazanus no no020moeKe K NpaKkmuyeckum pabomam

[lenbio mMpakTUYECKUX 3aHATUN SIBISETCA YIUIyOJIeHHE U 3aKpeIUICHHE TEOPETUYECKUX
3HAHWA, TTONYYEHHBIX O0YYAIONIMMUCS Ha JIEKIUAX U B MPOIECCEe CaMOCTOSTEIBHOTO U3Y4eHUs
yueOHOro Mmarepuana, a, CleoBaTeIbHO, (OPMUPOBAHUE Yy HUX OMNPEICIICHHBIX YMEHUH U
HABBIKOB.

B xonme moAroToBkM K MPaKTUYECKUM 3aHATHSAM HEOOXOAWMO IPOYUTATh KOHCIIEKT

JIEKLIIMM, HU3YyYUTh OCHOBHYIO JIUTEPATypy, O3HAKOMUTHCS C JONOJHUTEIBHOU JIMTEPaTypoOH,
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BBINIOJIHUTH  BBIJIAHHBIE IIpenojaBaTesieM 3adaHusd. [lpm 3TOM ydecTh peKOMEHAaluuu
npenoaaBaresns U TpeOoBaHUS MporpaMMebl. JlopabaTbiBaTh CBOII KOHCHIEKT JIEKIUH, JIeasi B HEM
COOTBETCTBYIOILIME 3aIlUCU U3 JHUTEpaTypbl. JKenaTelbHO MpU MOATOTOBKE K INPAKTUYECKUM U
1ab0paTOpHBIM paboTaM MO AUCHUHUIIIIMHE OJJHOBPEMEHHO HUCIIOJIb30BaTh HECKOIBKO HCTOYHHUKOB,
PacKpBIBAIOIINX 3aJaHHbIE BOIIPOCHI.

Memoouyeckue yKazaHus no OpeaHu3ayuu camoCcmosamenrbHou pabomol

CamocrosTenbHas padoTa MPHUBOAUT OOYYAIOMIETOCS K TOJYYCHHIO HOBOTO 3HAHUS,
YIOPAIOYCHUIO M YIUIYOJICHHWI0O  MMEIOUIMXCS ~ 3HAaHUHM, (QOPMHUPOBAHUIO Yy  HETO
poeCCHOHATHLHBIX HABBIKOB 1 YMCHUH.

CamocrosrenbHas paboTa BHIIOIHSET Psil GYyHKIUIA:

- pa3BUBAIOIIYIO;

- uH(pOPMAIMOHHO-00YYaIOIIYIO;

— OpPUEHTHPYIOUIYIO U CTUMYJIHPYIOIIYIO;
- BOCHHTHIBAIOIIYIO;

—  HCCIIEIOBATEIBCKYIO.

Bunsl camoctosiTensHON paboThI, BHITOJIHSEMbIE B paMKax Kypca:
[TpopaboTKka 1 MOBTOPEHHUE JIEKITMOHHOTO MaTepHraa
[TonroToBka K MpakKTUYECKUM 3aHATHSIM
[ToaroToBka K 1a00pPaTOPHBIM 3aHATHSIM
Pedepar
. INoaroroBka k arrecTanuu

OOyuarommMcsi peKOMEHIYyeTcs C CaMOro Hayajla OCBOEHHS Kypca paboraTh C
JUTEPATypOl U TpeIaraeMbIMHU 3aJaHUSIMUA B ()OPME TIOATOTOBKU K OUEPEAHOMY ayIUTOPHOMY
3aHATHIO. [IpyM 3TOM aKTyalnM3HpylOTCs HMMEIOUIMECs 3HaHUs, a TaKkkKe co3maercs 0asza s
YCBOEHHSI HOBOT'O MarepHuaja, BO3HUKAIOT BOIMPOCHI, OTBETHl HAa KOTOPBIE OOYYAIOIIHICS
HOJy4aeT B ayAUTOPHUH.

MOXHO OTMETHTh, YTO HEKOTOPBIC 3aJaHUsl Ui CAMOCTOSATENBHON paboOTHl MO KypCy
UMEIOT omnpeseeHHyo crenuduky. Ilpu ocBoeHnn Kypca 00ydaronmiics MOXKeT MOJIb30BaThCs
OMOJIMOTEKON By3a, KOTOpas B IOJHOM Mepe oOecreueHa COOTBETCTBYIOIICH JTUTEPATYpOM.
3HAaYUTENbHYIO TIOMOIIb B TIOJTOTOBKE K OYEPEIHOMY 3aHATHIO MOXKET OKa3aThb MMEIOLIMICS B
y4eOHO-METOIMIECKOM KOMIUTIEKCE KPaTKHi KOHCIEKT JeKIuid. OH jke€ MOXKET UCIIOIb30BaThCS U
JUISL 3aKpETUICHHS TOJTyYeHHOTO B ayIMTOPHH MaTepHuaa.

Al

Memoouueckue ykazanusi no pabome ¢ 1umepamypou

Bcro nuTepatypy MOXKHO pa3lienuTh Ha YUYCOHHKUA M y4eOHBIC MOCOOMS, OPUTUHAIBLHBIC
Hay4YHbIE MOHOTpapUUYECKHE UCTOYHUKHU, HAYYHBIC MYOJIMKAIMK B MEPUOIUYECKON meuaTu. U3
HUX MOJXKHO BBIICIUTh JIUTEPATypy OCHOBHYIO (PEKOMEHIYEMYIO), JIOTOJHUTEIbHYIO U
JTUTEPaATypy ISl YTIyOIeHHOTO U3YICHUS TUCITUTUINHEI.

W3ydyeHune NUCHUIUIMHBI ClelyeT HauyuHATh C y4eOHUKA, MOCKOJIbKY Y4YeOHHUK — 3TO
KHHWTa, B KOTOPOW HW3JIOKEHBI OCHOBBI HAyYHBIX 3HAHUW MO OMPEIEICHHOMY IMPEAMETY B
COOTBETCTBHUHU C LIETSIMH U 33/1a4aMH 00y4YeHHsI, yCTAHOBJIEHHBIMU MTPOrPaMMOiA.

[Tpu pabore ¢ nuTEpaTypoOi CleIyeT YIUTHIBATh, YTO UMEIOTCS PAa3JIMYHbIC BUJIBI YTCHHUS,
U KaX/IbIi U3 HUX UCIOJB3YETCS Ha ONMPEeNIEHHBIX Taax OCBOSHUS MaTepHaia.

[IpenBapuTenbHOE YTEHUE HAMPABICHO HA BHISIBJICHUE B TEKCTE HE3HAKOMBIX TEPMUHOB U
MOMCK WX 3HA4Y€HUs B CIPABOYHOW JUTEeparype. B dYacTHOCTH, NMpH UYTEHUH YKa3aHHOU
JUTEPATyphl HEOOXOAUMO MOIPOOHEHIIINM 00Pa30M aHAIU3UPOBATH TOHATHSL.

CkBO3HOE YTEHME MpeJIoyiaraeT MPoYTeHHEe MaTepuaia OT Hadada 10 KoHua. CKBO3HOE
YTEHUE JIUTepaTypbl M3 MPHUBEIEHHOIO CIHCKAa JaeT BO3MOXHOCTh OOydaromemycs
c(hopMHUPOBATH CBOJI OCHOBHBIX MOHATUI U3 U3ydyaeMOi 00JaCTH M CBOOOHO BJIAJIETh UMH.
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Bri6opouHoe — HA060POT, UMEET IIeNBI0 TIOUCK M 0TOOp MaTepuana. B pamkax maHHOTro
Kypca BbIOOpOUYHOE YTEHHUE, KaK CII0OCOO OCBOEHUS COJECpPKAHUSA Kypca, JOKHO MCIIOJIb30BaThCS
IpY TOJATOTOBKE K JIA00OPaTOPHBIM MPAKTUKYMaM MO COOTBETCTBYIOLIUM pa3zieiaM.

AHaIUTHYECKOE YTEHHE — 3TO KPUTHUYECKHH pPa300p TEKCTa C MOCIEAYIOIIMM €ro
KOHCTIeKTHpoBaHHeM. OCBOCHHE YKa3aHHBIX MOHATHH Oyner Hanbonee >(PQPEKTHBHBIM B TOM
cilydae, eclid MpH YTEHUU TEKCTOB oOywaromuiicss OyIeT 3afaBaTh K 3TUM TEKCTaM BOIPOCHI.
Yacte U3 3THX BOMpocoB copmynupoBaHa B npuBereHHOM B @OC mepeyHe BOMPOCOB IS
cobecenoBanus. [lepedeHb ITUX BOIPOCOB OrpaHUUYEH, IOITOMY BaXKHO HE TOJIBKO COZEpIKaHHE
BOIIPOCOB, HO CaM IIPUHIIUII OCBOEHHUS JIUTEPATYPhI C IOMOILBIO BOIIPOCOB K TEKCTAM.

[enpro M3y4aroLEero YTeHUs SBISIETCS TITyOOKOe M BCECTOPOHHEE NMOHMMaHUE y4eOHOH
uHpOpMaLIUH.

EcTb HECKOJIBKO MPHEMOB M3YYaIOIIEr0 YTCHUS:

1. YUrenue mo anroputMmy mpeanosnaraeT pasouenue MHGpopManuu Ha OJOKU: Ha3BaHUE;
aBTOp; MCTOYHMK; OCHOBHAas MJesl TEKCTa; (DaKTHYECKH MaTepual; aHaliu3 TeKcTa IyTeM
COIIOCTABJIEHHS HMEIOLMXCS TOUEK 3PEHHUS 110 pacCMaTpUBaEMbIM BOIIPOCAaM; HOBU3HA.

2. IIpyem nocTaHOBKH BOIIPOCOB K TEKCTY UMEET CIEAYIOIINUN alrOpUTM:

— MEAJICHHO MPOYUTATh TEKCT, CTAPAsICh MOHATH CMBICI U3JI0KEHHOT0;
—  BBIJCJIUTH KIIIOUEBBIE CII0OBA B TEKCTE;
— II0CTapaTrhbCs MOHATh OCHOBHBIE MJIEH, TOATEKCT U OOIIUI 3aMBbICEIT aBTOPA.

3. IIpuem Te3upoBaHUs 3aKiI0YacTCs B (POPMYIMPOBAHUU TE3UCOB B BHJIE MOJOXKECHUH,
YTBEPKICHHI, BEIBOJOB.

K »sromy MOXHO m00aBUTh M MHBIE NpUEMBL: TpuUeM pedepupoBaHus, MpHEM
KOMMEHTHPOBAHMUSL.

BaxHo#t cocraBmstomeld J1t000ro COJMIHOTO HAYYHOTO W3JIAaHUS SBISETCA CIHCOK
JUTEpaTyphl, Ha KOTOPYIO ccbuiaeTcsd aBTop. [IpyM BO3HMKHOBEHMHM HHTEpeca K KaKOH-TO
oOcyxnaeMoll B TeKCTe MpobieMe Bcerja ecTb BO3MOXKHOCTh OOpaTUTBCS K  CHHCKY
OTHOCSIIEHCS K Hel auteparypbl. B sTom ciydae Bcsi mpoOiema kKak Obl pa3OuBaeTCs Ha
COCTaBJISIOLIME YaCTH, KaX/aas U3 KOTOPBIX MOYKET U3ydaTbCsl OTAEIBHO OT Apyrux. [lpm stom
Ba)XHO HE TEPATh U3 BUA OOIINN KOHTEKCT U HE MOTPY»KaThCsl UpE3MEPHO B AETAIH, IOTOMY UTO
TaKUM 00pa3oM MOKHO HE YBUAETH TJIaBHOTO.

HNuTepakTHBHBIC 00pa3oBaTe/IbHbIE TEXHOJIOIHH, HCIIOIb3yeMble B
ayIMTOPHBIX 3aHATHAX
JAuckyccus:

OnHuM U3 TpeOOBaHUI pa3BUTHS 3HAHWN, YMEHHH M HABBIKOB YYaIlUXCS SBISETCS
TpeOOBaHUE pPa3BUTHUS NMPABHIBHOW MaTeMaTH4eckoil peun. Ho mockonbKy sI3bIK BTOpUYEH, a
MBICJIb IIEPBUYHA, [JIaBHAS HAIlA 337a4d HAyYUTh IPABUIILHO MBICIUTD.

KyneTypa peun — 3TO He MpOCTO yMEHHE TPAMOTHO CTAaBUTh YJApEHUs, MPaBUIBHO
IPOM3HOCUTH 3BYKHM M 0O0XOAUThCS Oe€3 cloB-mapa3uToB. Bce BbIIENEpeYHCICHHOE JIUIIb
BHEILIHAs 000JI04Ka TaKoro CIJIOXKHOIO Ipolecca, Kak pedb. Ham kpyrosop, oOGpa3oBanue,
BOCIIMTAHHUE, YPOBEHb KYJIbTYPBhl, HAIIM MBICIH, KOTOPHIE Mbl JAJIEKO HE BCETJa BBICKA3bIBAEM
BCIIYX, — BCE 3TO TOXE€ peuyb! A 3HAUUT, Ymodbl Hayyumovcsa yoeoumenbHoO 2080pUMb,
He00X00UMO HAYUUMBCA ACHO MbICTIUND.

ToT yenoBek, KOTOPBIN BiAJ€ET KyJbTypOoll peuH, BCEr/a JEerko aJlanTHpPYyeTcsl B JIIOOBIX
0OCTOATENILCTBAX, YMEET IPABWIBHO CTaBUTh 3a7aud, ObICTPO (GOPMYIUPYET CBOIO TOUKY
3peHMs U JIETKO HAaXOJUT CHoco0, KaK JOHECTU ee J0 OKpyXkarolux. Takoi 4eloBek Bceraa
3HAET, Yero OH XOuYeT M Kak 3TOro JIocTtuub! [pamommuas, ybeoumenvHas peub - 3MO He
8DOJHCOEHHBIU Oap, A COZHAMENbHO 8bIPAOOMAHHbLI HABBIK, U PA36UEAMb MO YMEHUE He NPOCHO
B03MOICHO, HO U IHCUZHEHHO HEOOX0OUMO.

[Ipumenenue Takoil (popMbl OpraHu3alMKd y4eOHON NEATENbHOCTH, KaK JUCKYCCHUs, MO3BOJISET
pa3HooOpa3uTh BUJIBI 3aHATHH, cAelIaTh UX 0ojiee MHTEPECHBIMH U 3allOMUHAIOMKUMUCS. B Tom
cily4ae, KOrjla HeoOXOAMMO PEeNIuTh OOJBINYI0 M HEOJHO3HAYHYI0 HAy4YHYIO MPOoOJIeMy WIIH
BBIHECTH OOOCHOBAaHHOE CYXJIEHHE 10 Ba)KHOCTU TOCTaBJIEHHON MpoOJIeMbl, BO3HUKAIOUICH B
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CBSI3M C COJEpKAHUEM H3y4aeMOW IUCHUIUIMHBI, 11eJIeco00pa3HO IMPOBEIEHUE CIEIUATHHOTO
3aHATHUS C HCIIOJIb30BAHMEM JUCKYCCHM. OTH 3aHSATUS JOJDKHBI ObITh OPUEHTHUPOBAHBI Ha
pelleHrne pealbHbIX (WM HCTOPUYECKUX) HAYYHBIX W COIMATBHBIX TPOOJIEM C TeM, UYTOOBI
ydalipecs MOTJM  «IPOUIPaTh» CHTYyalHI0, KOTOpas IOATOTOBJIIEHA IPENoaBaTesieM
MaTeMaTHKU. B CBsI3M cO BCeM, CKa3aHHBIM BBIIIE, OCOOCHHO BaXKHOW CTaHOBUTCS MpodiiemMa
BbIOOpa TeM [UIsl 3aHATUH C HCHOJB30BaHUEM MHCKYCCHM, a TakKe pEeLIeHHEe Bompoca O
KOJIMYECTBE TOJMOOHBIX 3aHATHA B Kypce MaTeMaTHKU. 311eCh, 0€3yCIOBHO, Ba)XXHO YYBCTBO
Mepbl. OnbIT paboThl CBUIETENBCTBYET, UTO TAKUX YPOKOB HE JOJIKHO OBITH CIUIIKOM MHOTO:
YUYEHHKHU K HUM MPUBBIKAIOT, U 3TO CHUXKAET UX UHTEPEC U MOTUBALIUIO.

B xu3HM MbI roBopuM: «CMOTpPHU» - U 3TO MOXKET CIYXHUTh JI0Ka3aTeabCTBOM. B maremarnke
TaKoH Ccrmoco0 JoKa3aTelbcTBa HeNOomycTuM. MaTeMaTH4ecKoe 0Ka3aTeJbCTBO JI0JIKHO
NPeACTABJATL CO00M NEeNmoYKYy JIOTMYECKHX CJIeACTBUHA M3 HMCXOAHBIX AaKCHOM,
onpeaeleHuii, yCJI0BHil TeopeMbl 10 Tpedyemoro 3ak/jarodenusa. Ho mMHorue ywamuecs He
MOTYT BOCIIPOU3BECTH 3Ty JIOTUUECKYIO [IEMOYKY JJOKa3aTeNIbCTB MOMPOCTY MOTOMY, YTO BOOOIIIE
HE BJIQJICIOT NMPABUIIBHOW MaTeMAaTUUE€CKOM peublo, HE YMEIOT BbICKA3aTh IPAMOTHO CBOU MBICIIH,
OTCTOATHh CBOIO TOYKY 3peHHus. Beap Ha ypokax MaTeMaTHKH Mbl PEIKO CIOPUM, OIPOBEPraecM
Yy>KO€ MHEHHE, JI0Ka3blBA€M HCTUHHOCTh CBOero. B pe3ynbrare Ha 3aHATHSX MPOCTO
BOCIPOM3BOAT MaTepHall yueOHHKa, HE BHOCS HUUErO CBOET0, MOJIYa COTJIAIasiCh C aBTOPOM.
[Tpu moBeneHnM nucmyra HE0OXOIUMO COOTIOIATh ONPEIeIEHHBIE TPaBUJIA;

o Kaxnprii yyanuiicsi — akTHUBHBIM Y4YaCTHUK CIIOpa, MPH 3TOM OH ONEPUPYET MPOCTHIMH,
SICHBIMA U TOYHBIMH MTOHSATUSIMHU;

* Beaute apryMeHTanMo0 KOPPEKTHO MO OTHOLIEHUIO K YyYaCTHHKAM JMCIYTa; OTKPBITO U Cpasy
MpU3HANTE MPaBOTY, €CJU Balll ONIMOHEHT MpaB; CHayajla OTBETbTE HA €r0 apryMEHThI, a 3aTeM
MPUBOAUTE CBOM COOCTBEHHBIC; CTPEMUTECh H30eraTh IMPOCTOTO IEpeYHCIeHus (HAKTOB U
apryMEHTOB, JIYYIII€ MOKKUTE UX TPEUMYIIECTBA;

* He nepebusaiite, momaute oauH u3 coBetoB J. Kapueru: «bonbmmHCTBO H0EH, KOT/1a OHU
CTPEMSTCS CKIIOHUTH KOT0 — JINOO K CBOEW TOYKE 3PEHHUS, CIIMIIIKOM MHOTO TOBOPSAT camu. JlaiiTe
BO3MOKHOCTh BBITOBOPHUTHCSI IPYrOMY 4YeJIOBEKY. EciiM BBl ¢ HUM HE COIVIACHBI, Y BaC MOXET
BO3HUKHYTH JKelnaHue nepeOuth ero. He nemaiite atoro. Oto omacHo. OH HEe oOpaTUT Ha Bac
BHUMAaHMS, MOKa HE MCUYEPHAET BECh 3aIac MEPENoJHAIUX ero uaen. [loatomy BeicHyIIaiTe
€ro TepunenuBo U Hemnpeas3ATo. IIposBure uCKpeHHOCTh. JlaliTe €My BO3MOKHOCTb
00CTOSITENTEHO U3JI0KUTH CBOU MBICIIH.

* OTHOCUTECh K ONMOHEHTAM C YBAXXEHUEM, JAXE €CIM Bbl HE COIVIACHBI C MX MHEHUEM;
COM3MEpANTE TEMIT M HACBHIIICHHOCTh Balllell apryMEHTAallMH ¢ OCOOEHHOCTAMHU €€ BOCTIPUSTHUS
BaIllUM ONIIOHEHTOM WJIM ayIUTOPUEH, BLICMEUBATH YY>KO€ MHEHUE HEJJOMYCTUMO;

* CnopbTe UCKPEHHE, HE UCKAXKaNTE CJIOB U MBICIIEH CBOMX OINIMOHEHTOB;

* ['maBHOE — (haKTHI, TIOTHKA, JOKA3ATEIbCTBA;

* He oOwxaiiTech, eciim Balle MHEHHE OCTajloCch Oe3 TMOoIepKKH. Eciu BBICKa3aHBl JBE
MPOTUBOIIOJIOKHBIE TOUKH 3PEHUS, HE CIEAYET CIEIIUTh C BEIBOJIOM, YTO «MCTUHA MOCEPEANHE.
Emé nemenkuii most M.I'ére 3ametw1, 4To mocepennHe ocTaércst mpodiema;

* [ToaBeauTe UTOTH, CACTIANTE BHIBOJI.

Benymum sBisercs npemnonaaBaresib, KOTOPBIM HampaBisieT AWCKYCCHIO, MOMOTAaeT JeaTh
BBIBO/IBI, 320CTPSIET IPOOJIEMBI.

JTansbl NPOBeIeHUs JUCKYCCHH

1. BBognoe undopmuposanue. Benymmii undopmupyer o npobieme, Hensx U caMoi CUTYaIHH,
MOPOUBIIEH TTPOOIEMY.

2. AprymeHTanusi CTOpOH.

3. OnnonupoBanue. Kaxpas u3 rpynm, uMeromas CBOK TOYKY 3pEHMS, BBICKa3bIBACT U
apryMEHTHPYET CBOIO MO3UIMIO, BHICKA3bIBAET KPUTUUECKHUE CYXKICHHS, COMHEHHUS.

4. AxTHUBHOE TIPOTHBOOOPCTBO CTOpPOH. IlOMCK  /JOTIONMHHUTENBHBIX  aApryMEHTOB H
KOHTPapryMEHTOB, COINOCTABJICHHE aibTepHATHB. Jlyulne Bcero 3To cAenarh CHayalla B XOJ€
PYyNHoBOro o0CYXJIE€HUS, C BIBOJAMU KOTOPOTO BBICTYIAET MPEICTABUTEND IPYIIIIHL.
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6. ITouck mpuemiieMoro petieHus 1 00001eHIE Pe3yIbTaTOB.
Jduckyccus Ha Temy: «IIpodeccuss HauyuHaeTcst ¢ MaTeMaTUKW» (BBOAHOe 3aHsATHE Nel)

Bomnpoce! 1151 00cy:KaeHus:

MO>KHO 1 CTaTh XOPOIITUM CIEIUATUCTOM, HE 3HasI MAaTEMATHUKH?

[Tepeuncnure nmpodeccuu, A MOTydeHUS KOTOPBIX He TPEOYIOTCS 3HAHUS MaTEMATHKU?

3. HyxHa 5mu maremaTuka Bpady, IOpUCTY, CTOJsApy, miBee? A KakuMm mpodeccusiMm He
000HTHCE O0€3 MaTEMAaTUKU?

4. Kak BB nOymaere, Kak MOXET TMPUTOIUTHCS MaTeMaTHKa IS Balled Oymaymien
npodeccun?

5. BepHo 5, 4yTO MaTeMaTHUKH NPEICTaBISAET cOO00W BceoOmui s3Ik Hayku? Kak 370
MMOHSATE?

6. Uto Takoe maTeMaTH4ecKoe MojeaupoBaHuE? MOKHO JIM C €ro MOMOUIbIO IO3HATh
3aKOHBI IPUPOIBI M 001IecTBa?

7. TlpuBeguTe mpUMEpPHI TEM MO0 MaTEMAaTHKE, KOTOPHIE HY>KHBI B TPUBBIYHON KU3HH.

[Ipumensiem 1 MbI B OBITY 3HAHHSI TEOMETPUU?

9. Kak BbI 1ymMaere, moueMy MaTeMaTHKa SIBISIETCS 0053aTeIbHBIM DK3aMEHOM B IIIKOJIE?

N —

S

IToaBeneHHe HTOTOB 3aHATHS:

He 3pst roBopsAT, 4TO MaTeMaTHKa IMPEJICTaBIsAET COOOW BCEOOLIMH S3bIK HAyKH. OTY
CTOPOHY MaTEMAaTHUKHU Y€ JaBHO BbIIeIsUIH. Tak, Hanpumep, emie ["anunei moutu 400 net Hazaz
nucan: «dunocodus HanucaHa B TpaHIMO3HON KHUTE — BCceneHHo, KOoTopasi OTKphITa HallleMy
IIPUCTAIBHOMY B3rJIsAy. HO NMOHATH 3Ty KHUI'Yy MOJKET JMIUb TOT, KTO HAay4WJICS IIOHMMATh €€
A3BIK U 3HAKH, KOTOPbIMH OHa U3J10XxeHa. Hanucana jxe oHa Ha s13bIKe€ MaTEMATUKH. .. ).

N3zyuenue mo0o0if Hayku TpeOyeT Tiy0oKoro 3HaHUA MaTeMaTHKH. Eciu ke ydecTb, uTo
BCE COBPEMEHHOE ITPOM3BOJICTBO, CEIILCKOE XO3AHCTBO, cepa OOCIYyKHBAHHSA CTPOSTCS Ha
HAay4YHOIl OCHOBE, TO CTaHEeT TOHATHBIM ClEAylollee yTBEpKIAeHHe akanemuka A.H.
Konmoroposa: «be3 3HaHMS MaTeMaTHKH HENb3s MOHATh HU OCHOB COBPEMEHHOM TEXHUKH, HU
TOT0, KaK YYCHBIC U3Y4alOT IPUPOHBIC U COLIUAIBHBIC SIBICHUS.

Juckyccusi Ha Temy: IIpuiio:keHust onpeaeieHHOro nHTerpaga. OCHOBHbIE YHCJIEHHbIE
METO/IbI pellieHusI MPUKJIAAHBIX 32/1a4

Bonpocs! 1151 00cyKIeHust:

1. 3aueM u3y4arb METOABl MAaTEMaTHYECKOTO aHalK3a B IIKOJIE, & TOTOM B HHCTUTYTE?
MoxeT 3TH 3HaHUSI HHKOMY HE HY>KHbI?

2. Kakas cBsa3b Mexy nepBooOpasHoit u unterpaigom? (Popmyna Hetorona — JleliOuuna).

3. Jlma dero MBI UCHONB3yeM HMHTerpan B Maremaruke? ([l BelUMcieHus Tiomaaei
WIOCKUX (uryp, oOBEMOB Tel, BCIIOMHHAEM Jp. MPHUIOXKEHUS OMNPEIEICHHOTO
UHTETpana).

4. A npu n3ydeHun Gu3NKU (M IPYrUX MPEIMETOB) T/ie MblI ucnoib3yeM uHTerpan? (Ilpu
BBIUMCIICHUH PaOOThI IEPEMEHHOMN CHIIBI, JJII HAaXOXKJICHUS IEHTPa MacC, BBHIYUCIICHUS
paboThl, 3aTpadyeHHOM Ha CXKaTHe WIM PacTSHKEHHUE TMPYKUHBL, MPU HAXOXKICHUU
KMHETUYECKOW SHEPTUU BPAILICHUS CTEP>KHSI , TPHU BBIYMCICHUH paOOTHI ra3a u Jip.).

5. Kakwue 3agaun matemaruku JpesHeit ['pernu 1 Puma Ha3zpiBasIM 3aga4amMu O KBaapaTrype
riockoi ¢purypsl? (3agaun Ha BEIYUCICHUS TUIOIIAZCH).

6. Kto nmpumymain cinoBo uumeepan? Uto ono o3navaer? (S.beprymmu, 1690 r. MuTerpan —
NIEPEBOJIUTCS KaK NPUBOOUMb 8 NPedCHee COCMOsAHUE, 80CCIMAHABIUBAMD)
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IToaBOoaAMM MTOI 3aHATHA:

DneMeHThl MaTeMaTHYeCKOro aHajlu3a 3aHMMaeT 3HAuuTeNbHOE MECTO B Kypce
MaTEeMaTUKHU. YYalMces: He0OOX0IMMO OBJIA/IETh MATEMAaTHUECKUM aIllapaToM, KOTOPBIH MOXET
ObITh 2(PPEKTUBHO HCIIONB30BAaH MPU PEUICHUH MHOTHX 33Ja4 MaTeMaTUKH, (GU3UKU, TEXHUKH.
SI3BIK IPOM3BOHOM M MHTETpaIa MO3BOJISIET CTPOrO (HOPMYINPOBATH MHOTHE 3aKOHBI ITPUPOJIBL.
B kypce Mmarematuku ¢ mNOMOIIBIO JU(G(GEPEHIINATFHOIO W HHTETPATbHOTO HCYUCICHHUH
HCCIIEAYIOTCSI CBOMCTBA (DYHKIMH, CTPOSATCA UX TpaduKu, pENIaroTcs 3aJadu Ha HauOoJibliee u
HaMMEHbIIIEe 3HAYCHHUS, BBIYMCISIOTCS IJIOUIaTd M 00beMbl reoMeTpuueckux ¢uryp. MHpiMu
CIIOBaMH, BBEJCHHE HOBOTO MAaTEeMaTHUYECKOTO ammapaTa MO3BOJSIET PacCMOTPETh psij 3ajad,
pEeIIUTh KOTOpBIE HENb3sl JJIEMEHTApHBIMH MeToAaMu. OJHAKO BO3MOXKHOCTH METOJIOB
MaTEeMaTHYECKOT0 aHaIN3a TAKUMH 3aJjadaMi HEe MCUEPIIBIBACTCSL.

MHorue TpaaMLIIMOHHBIE DSJIEMEHTapHble 3alayl (JOKa3aTeNIbCTBO HEPABEHCTB, TOXJIECTB,
UCCIIEIOBAaHHME M PELICHUE YpaBHEHUH U apyrue) 3p(HEeKTUBHO pPeuIaroTcs ¢ MOMOIIBIO TOHATHHA
MPOU3BOJHOM M UHTerpaiga. BmecTe ¢ TeM HECTAaHIAPTHOE UCIIOJIb30BAHUE SJIEMEHTOB
MaTeMaTHYECKOro aHaJn3a MO3BOJISIET TITy0)ke YCBOUTH OCHOBHBIE TIOHATHS U3y4aeMON TEOPHH.
31ech MPUXOAUTCS MOAOUPATh METOJT PEILIEHUS 3aJa4l, TPOBEPATH YCIOBHS €r0 MPUMEHUMOCTH,
aHATM3UPOBATh IOJyYeHHbIE pe3yibTarhl. 1o CymiecTBy, 3a4acTyio MPOBOAUTCS HEOOJBIIOE
MaTeMaTU4YeCKOe HCCIEA0BaHUE, B IMPOILIECCE KOTOPOTO Pa3BUBAIOTCS JIOTHUECKOE MBIIUICHHE,
MaTeMaTHYECKUE CIIOCOOHOCTH, TIOBBIIIACTCS MaTeMaTHUECKas KyJIbTypa.

MeTtoauyeckue ykazaHus 10 NOATOTOBKeE K MPOMeKYTOYHOM aTTecTaluu

[IpomexxyTouHasi arrectanus MO AUCIHUILUIMHE MPOBOIUTCS B (opMe 3ayeTa B IEPBOM
TpumecTpe, nud@epeHIupoBaHHOrO 3a4eTa BO BTOPOM TPHUMECTPE U SK3aMeHa B TPEThEeM
TpUMECTpeE.

3auer — 9TO0 (opmMa MPOMEKYTOYHOW AaTTECTAIMHU, 3aJadeld KOTOpPOTO SIBISETCS
KOMILJIEKCHOE OIIeHKa YPOBHEH [OCTM)KEHHUS IIJIAaHUPYEMBIX pPE3ylIbTaTOB OOy4YCHHS IO
JTUCIUIINHE.

3ayer st oyHOH (opMbI OOy4YEeHHs MPOBOAUTCS 3a CYET YACOB, OTBEIEHHBIX Ha
W3Y4YE€HHE COOTBETCTBYIOIIEH AUCIUILTUHBL.

3a4yer Mo MUCHMILIMHE MPOBOIUTCS BKIIOUYAET B ceds: cobeceoBaHME MPEToaaBaTelis Co
CTYJICHTaMH 110 KOHTPOJIbHBIM BompocaM (He 6osee 5) u 1 cutyarmoHHOi.

[Iponienypa mpoBeneHUs] TaHHOTO OLIEHOYHOTO MEpPONPHUSATHs BKIIOYaeT B ceds: Oeceny
npenojaBatenss ¢ 00y4arolmMMCs Ha TEeMbl, CBSI3aHHBIE C M3y4aeMOW JTUCIUIUIMHON, U
paccuMTaHHOE Ha BBISICHEHHE 00beMa 3HaHUI 00yUaloIIerocs o ONpeIeICHHOMY pa3/elly, TeEMe
JUCIUTUIAHBI.

KoHTponbHBIE BONPOCH M CHTYyallMOHHBIE 33aJauyd K 3aueTy JOBOJATCS 1O CBEICHHS
CTYJICHTOB 3apaHee.

JuddepernurpoBanHblii 3a4eT — 3TO ¢GopMa MPOMEKYTOUHOW aTTeCTalMM, 3aJadyei
KOTOpPOM SIBISIETCSI KOMIUIEKCHAsl OLIEHKa YpPOBHEH IOCTMKEHMS IUIAHUPYEMBIX Ppe3ylbTaToB
00ydYeHUs MO TUCITUTUINHE.

[Tpu moxaroroBke K aAud@epeHInpOBaHHOMY 3a4eTy HEOOXOAUMO MOBTOPUTH KOHCIIEKTHI
JIeKIMIA 10 BCEM pasjenaM JUCHUIUIMHBL Ha 3adere cTyneHT JOJDKeH MOATBEPAMTH YCBOEHHE
yueOHOro Matepuasa, MpeIyCMOTPEHHOro pabouell mporpaMMod AHUCHUIUIMHBI, a TaKXke
IPOIEMOHCTPUPOBATH MPUOOPETECHHBIE HABBIKHU Al TAIllUH MTOJYYCHHBIX TEOPETUYECKUX 3HAHUN
K CBOe mpodeccuoHanbHoi aesTenpHOCTU. [IndhepeHnnpoBanHbIii 3a4€T TPOBOIUTCS B hopMe
YCTHOTO co0eceoBaHMUsl MO KOHTPOJIBHBIM BOIPOCAM, a TaKXke O00ydaromemycss HeoOXOAUMO
PELINTh CUTYallMOHHYIO 3a/1a4y.

Jns nmomycka K 9K3aMEHY CTYACGHTY HEOOXOIMMO BBIOJHUTh W YCIEUIHO CHaTh
MpaKTUYECKHe paboThl (MPAaKTUYESCKUE 3a/IaHUsI) TT0 KaXKIOU TeMe.
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[Ipu monaroTroBke K SK3aMeHYy HEOOXOAMMO TOBTOPUTH KOHCIEKTHI JIEKIMHA MO BCEM
pasgenaM AMCUUIUIMHBL J[0 3K3aMeHa OOBIYHO TMPOBOIMTCS KOHCYJIbTALMS, HO OHA HE MOXKET
BO3MCCTUTL OTCYTCTBUSA CHUCTEMaTHU4ECKOU paGOTBI B TCUCHUC TPUMCCTpa U IIOMOYb 34
HECKOJIbKO 4YacOB OCBOMTH Marepual, TpeOyIomuiics K sk3aMeHy. Ha KOHCYIbTaluu CTyIeHT
MmoJIiy4qyacT JiMIIb OTBCTHI HA TPYAHBIC HJIM OCTAaBIIMCCA HCACHBIMU BOIIPOCHL. ITons3a ot
KOHCYJIbTAIIMH OYAET TOJIBKO B TOM CIIydae, €CJIM CTYACHT JI0 Hee popaboTaeT BECh MaTepHall.

Ha »ok3ameHe cTyneHT JOJDKEH TMOATBEPIUTh YCBOEHHE y4yeOHOro MaTepuana,
NPeIYyCMOTPEHHOTO pabodell MporpaMMol AWCHUIUIMHBL, a TaKXe IPOJEeMOHCTPUPOBATH
npuoOpeTeHHbIe HAaBBIKM  aJanTalldd  TOJXYYEHHBIX TEOPETHUECKHMX 3HAaHMM K CBOeH
poeCCHOHAIBHON JEATENHHOCTH. DK3aMeH MPOBOAUTCS B (hOpME YCTHOTO COOECEOBaHUsI 11O
KOHTPOJIBHBIM BOIIPOCaM, a TakkKe OO0YyJaromeMycsi HEOOXOJUMO PpELIMTh CHUTYallMOHHYIO
3ajauy.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Jns  peanuzanuM  AMCLUUIUIMHBL TpeOyeTcs cieayrolee MaTepHalbHO-TEXHUYECKOE
obecrieueHue (CreruaaIbHbIC TOMCIICHHUS ):

- JUIS IPOBE/ICHUS 3aHATUH JIEKIIMOHHOTO THIIA

yueOHasi ayuTOpHsl, OCHAIIeHHasl yuyeOHoi mMebenbio, o0opyaoBanHas npoekTopom, 11K,
3KpaHOM, JOCKOH.

- JUIS IPOBE/ICHUS 3aHATUN CEeMUHAPCKOT0 THUIIA, TPAKTHUECKUX 3aHATHH

ydaeOHasi ayIuTOpHs, OCHAIIICHHAs yueOHO MeOenbio, o0opymoBanHas mpoekTopom, [1K,
AKPAHOM, JIOCKOM.

- U IPOBE/IEHUS , TEKYILET0 KOHTPOJIS ¥ IPOMEXYTOUYHOM aTTecTallu

yueOHasi ayuTOpHsl, OCHAIIIeHHasi yuyeOHOH Mebenbio, o0opyaoBanHas npoekTopom, [1K,
3KpaHOM, JOCKOM.

- U1 CAMOCTOSITEIIbHOM PaOOTHI:

MIOMEIIIEHUE, OCHALIEHHOE KOMIBIOTEPHOW TEXHUKOM C BO3MOXHOCTBIO MOAKIIOUEHUS K
ceru "HHTepHer" u  obOecreueHHMEM JIOCTya B 3JCKTPOHHYIO  MH(OPMALUOHHO-
oOpa3oBatenbHyto cpeny MHcTuTyTa

10. OCOBEHHOCTH OCBOEHU JANCIUITIIMHBI JMIOAMMU C
OI'PAHUYEHHBIMUA BO3MOXHOCTAMMU 3/10POBbS

O6y‘{aIOH_[I/IMC$I C OrpaHU4YCHHBIMHU  BO3MOXHOCTAMU  3O0OPOBBA  HNPCAOCTABIAIOTCA
CrienMaibHble y4eOHUKH, yUeOHbIe TMOCOOMS W AMJAKTHYECKHE MaTepUalIbl, CIICIUAIbHBIC
TCXHUYCCKHEC CPCACTBA O6y‘-IGHI/I$I KOJUICKTUBHOTO W HMHIAWBUAYAJIBHOI'O IIOJIB30BaHUA, YCIIYI'
accucTeHTa (ThIOTOpa), OKa3bIBAIOIIETO 00YUJaIOIIMMCS HEOOXOIUMYIO TEXHUUECKYIO TTIOMOIIb, a
TaK)Ke YCIYTU CYpIOTNEepEeBOAUUKOB U TH(IOCYpaonepeBoaunkoB. Opranusaius o0ecrneynBaeTt
NICYATHBIMHU H/HMJIH SJIEKTPOHHBIMU 00pa30BaTEeIbHBIMU pecypcaMu B (opMax aJaanTHPOBAHHBIX
K OrpaHUYCHUAM UX 310POBbA.

OcBoeHUE JUCIUIUIMHBI OOYYAIONIMMUCS C OTPAHWYCHHBIMH BO3MOXKHOCTSIMH 3IOPOBBS
MOXKET 6BITB OpraHnu30BaHO COBMCCTHO C APYruMU 06y‘-IaIOH_II/IMI/IC5I, a TakKX€ B OTACIBbHbBIX
rpyImax.

OcBoenue JUCHUITIIMHBI OGy‘IaIOH_[I/IMI/ICSI C OTrpaHUYCHHBIMU BO3MOXHOCTAMH 30POBbA
OCYIIECTBIISICTCSI C YYETOM OCOOEHHOCTEH ICUXO(MU3NIECKOTO Pa3BUTHS, WHIAMBHIYaTbHBIX
BO3MOXXHOCTEH M COCTOSIHUS 3/I0POBBSI.

B memsax JOCTYMHOCTH TOJydYeHHsI BbICHIEro oOpa3oBaHUsi 1O 00pa30BaTEbHOM
nporpamme JIMiaMm € OTrpaHUYCHHBIMU BO3MOXXHOCTAMU 30POBbS IIPU OCBOCHUU JHUCHUILIMHBI
obecrieunBaeTcs:

1) nuist d1L ¢ OTpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI 110 3pEHHUIO:
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— MPUCYTCTBHUE THIOTOPA, OKA3bIBAIOLINI CTYJCHTY HEOOXOIUMYIO TEXHUYECKYIO TTOMOIIb
C Y4E€TOM MHAMBUAYAIbHBIX OCOOCHHOCTEH (IOMoraer 3aHsTh pabouee MecTo, MepeiABUTaThCA,
poYnTaTh U 0HOPMUTH 3a/1aHKUE, B TOM UHUCIIE, 3aIMChIBAs 1Ol AUKTOBKY),

— NUCbMEHHBIE 3aJ]aHMsl, a TaK)Ke MHCTPYKIMH O TOPSAAKE MX BBIIOTHEHHS 0()OpMIISIOTCS
YBEJIMUYEHHBIM IpUPTOM,

— crienuagbHble YYeOHUKH, y9eOHbIE TTOCOOMS W JUIAAKTUUYECKHE MaTepuaibl (MMEIOIINe
KPYIHBIN WpudT mim ayauodaiiier),

— UHIMBUyaJIbHOE paBHOMEpPHOE ocBenieHne He meHee 300 mrokc,

—Npud  HEOOXOAMMOCTH CTYIEHTY JUIsl BBIMOJHEHUS 3aJaHusl  IPEJOCTaBIIACTCS
YBEJIMUMBAIOIIIEE YCTPOMCTBO;

2) n7st UL ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBBS IO CIIYXY:

— IPUCYTCTBHE AaCCUCTEHTa, OKa3bIBAIOIIUN CTYACHTY HEOOXOAUMYI0 TEXHUYECKYIO
IOMOIIlb C YYETOM MHIMBHUAYaJbHBIX OCOOCHHOCTEW (ITOMOTaeT 3aHATh pabouee MecTo,
NepeBUTaThCs, MPOYUTATh U OPOPMUTH 33JJaHHE, B TOM YHCIIE, 3aIUChIBAs MO/ JUKTOBKY),

—obecrieunBaeTCsl  HaJM4YMe  3BYKOYCHUJIMBAIOIIEH  ammaparypbl  KOJUJICKTHBHOTO
MOJIb30BAaHUA, MpPHU HEOOXOAWMOCTH OO0YyYaromeMmycsi HpeIoCTaBIsSeTCs 3BYKOYCHJIMBAIOILAS
anmaparypa UHAUBUIYIbHOTO TIOJb30BaAHUS;

—o0ecrnieunBaeTcss  HaJJIeXKAIlMMU  3BYKOBBIMH  CpPEACTBAMH  BOCIIPOU3BEACHUS
uHpOpMaLnu;

3) anst A1 C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBS, UMEIOLINX HAPYIIEHHs OTIOPHO-
JIBUTATENILHOTO amrapara:

— NUCbMEHHBIE 3aJaHMsI BBINOJHAIOTCA HA KOMIIBIOTEpE CO CHEUATU3HUPOBAHHBIM
POTPaMMHBIM 00ECTIEYCHHEM MIIM HaIMKTOBBIBAIOTCS THIOTOPY;

— I10 JKEJIAaHUIO CTY/ICHTA 3a/IaHUsI MOTYT BBIMIOJHATHCS B YCTHOH (opme.
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®OH/I OHEHOYHBbBIX CPEJCTB (OIEHOYHBIE MATEPHUAJIBI) AJIsA

IIpnioxenne k padoyeii nporpaMmme JMCIHUIIHHBI
«MaremaTuka»

IMPOBEJAEHUSA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU "
MPOMEXYTOYHOM ATTECTAIIIA

1. OIIMCAHUWE MMOKA3ATEJEN OIIEHUBAHUA KOMIETEHIIA,
®OPMUPYEMBIX B ITPOLHECCE OCBOEHUA JTUCHUIIJIMHBI

Kon n IIpouenyps! oneHUBaHuUsA
Konn HaMEHOBaHUE OLIEHOYHBIE CPE/ICTBA
HaI/IMeHI([)BaHI/Ie WH/IUKATOpa Hoxasarern (Telllcymnﬁ IEIpIE)Menc)yT
N OLICHUBAHUS
bopmupyemoit JOCTHKEHUS KOHTPOJIb OYHas
. (pe3ynbTaThl 00y4YeHHUs)
KOMIIETEHIINH bopmupyemoii yCIIEBAEMOCT | aTTECTalH
KOMIIETEHIINH u s
OIIK-1 Cnocoben OIIK 1.1. 3Haer OCHOBBI YcrHbiit Kontpoinb
HPUMCHATD [Ipumensier MaTeMaTUKH, (QU3UKH, ornpoc HEIE
CCTCCTBCHHOHAYYIHPIC | ecTeCTBEHHOHAYYHB! | BBIYMCINTEIBHON (Bompochl Ne | BOmpOCHI
1 ODIEHIKEHEPHBIE | ¢ 1y TEXHUKH u 1-23) (Bompoc
3HAHHA, MCTOBI OO0IIEenHXEHEPHbIE IIPOrpaMMUPOBaHUS Nel-10)
MAaTEMATUYCCKOI'O
aHanm3a u SHAHUA B .
MOZIEPOBAHNS, npogeccuoHaTbHON
TEOPETHYECKOTO U ACATCILHOCTH.
OKCIICPUMCHTAJILHOT'O
HUCCICOOBAaHHUA B
poheCCUOHANTBHOMN
ACATEILHOCTH OIIK 1.2. Ymeer pemats Tumnossie
[Ipumensier MeToIbl | CTaHAAPTHBIE MPaKTUYECKU
MaTEMaTH4ECKOI0 npodeccruoHaIbHbIE e 3aaHus /
aHanu3a u 3aJa4d ¢ IpUMEHEeHueM | TBopueckue | Curyauuo
MOJIETTUPOBAHUA, €CTECTBEHHOHAYUYHBIX U 3a/1aHus HHas
METO/IbI 00IIIENHKEHEPHBIX (tema Nel-4) | 3amaua
TEOPETUYECKOTO U 3HAHU, METOJIOB (Nel-9)
AKCIIEPUMEHTAIBHOT | MaTEMaTHYECKOTO
O HCCIIEI0OBaHUS B aHaJIM3a u
npodeccuoHanbHOM | MOZIETPOBAHUS
IESATENBHOCTH. Baaneer HaBBIKAMU Tumnossie Curyarmo
TEOPETUUECKOTO U | MPAaKTUYECKU HHast
AKCIIEPUMEHTAIBLHOTO e 3aaHus / 3aja4a
WCCIICIOBAHMS tBOpUeckue | (Nel(-16)
00BEKTOB 3aaHHs
npodeCcCHOHAIBHON (Tema No5-6)
JESATEIIBHOCTH
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Konun [Ipouenyps! olleHUBaHMS
Konu HauMEHOBAaHHE OLICHOYHBIE CPEJICTBA
HaI/IMeHI([)BaHI/Ie UHIMKATOpa Hokasaren (TeLII<ymm71 I1)1pl([)Me>K)yT
N OLICHUBAHUS
bopmupyemoit JIOCTIDKEHMA (pe3yNBTaT! 06yueHNs) KOHTPOJTh OuHast
KOMITETEHITUHN bopmupyemoit yCIIEBaEMOCT | aTTecTalu
KOMITETEHITUHN u s
YK-1. Cniocoben VK-1.2. Ucnonb3yeT | 3HaeT CylIIHOCTb, YcrHbIi KonTpons
OCYUIECTBIISITh CUCTEMHBII MOAXOJ | CBOMCTBA, BUIBI U onpoc HbIE
MIOUCK, TUISE pelIeHns | UICTOYHUKH (Bompochkl Ne | BOMpOCHI
KPUTHYECKUI ITOCTaBJICHHBIX UH(OPMAaLIUU, METOIBI 31-111) (Bompoc
a”HaAIIN3 3a7a4 [IOMICKa U Neol-11)
uH(pOopMaIuy, KPUTHYECKOTO aHaIn3a
MPUMEHSITD uH(popMaluu Curyanuo
CHUCTEMHBIN OAXO YMmeer oCcynieCTBIIATh Tunossie HHAas
JUTSI peLIeHUS MOUCK, KPUTUYECKUI MPaKTUYECKH | 3ajaya
TTOCTaBJICHHBIX aHaJlu3 U CUHTE3 e3amanus/ | (Nel-7)
3a1au uH(pOpMaLnu; TBOpUYECKHE
000011aTh pe3yIbTaThl 3aaHus
aHaJM3a JIsl PeIeHUs (Tema Ne6-8)
MOCTaBJICHHBIX 3a/1a4
Baaneer HaBbIKaMU Tumosksie
MOMCKa, aHanu3a U | npaktudyecku | Curyanuo
00paboTKu e 3amaHus / | HHaAs
uH(pOopMaIIun TBOpYECKHE | 3aJ1a4ya
3aJIaHust (Nel0-16)
(Tema Ne8-

11)

2. METOAUYECKHUE MATEPUAJIbBI, OTPEAEJIAIOINUE ITPOLENLYPBI
OIEHUBAHUA

2.1. MeToanyecKue MaTepUabl, onpee/somue Npoueaypbl OLeHMBAHUS B paMKax
TEeKYILero KOHTPOJIsl yCIieBaeMoCTH

C menpro ONpeAcNiCHUs YPOBHS OBJIAJICHUS KOMIICTCHITUSMU,

3aKpCIJICHHBIMU  3a

JUCLUIUINHOM, B 3a/laHHbIE MPENOAABATEIEM CPOKH IMPOBOAMUTCA TEKYIIUN U MPOMEXKYTOUYHBIN
KOHTPOJIb 3HAHUH, YMEHUH U HaBBIKOB Ka)KJ0I0 00Y4aromerocs.

Kpatkasg xapakTepucTHKa MpOLEAYypbl pealu3aluy TEKYIIEro M IMPOMEXKYTOYHOI'O
KOHTPOJIS JUIsl OLIEHKH KOMIIETEHIMH 00yJaroIuxcs MpeaCcTaBiIeHa B TaOIHILIE.

[Ipouenypa oueHuBaHus

Opranuzanus AeTeIbHOCTH 00Y4aroerocs

Brinonnenue
3aIaHUN

MPAKTUYECKUX

BOIIPOCHl U

[Tpy BBINOJIHEHUU MPAKTUYECKUX 33JJaHUN/ TBOPUECKUX
3alaHuil 00yJaroIMMCS HEOOXOJUMO BBIMIOJTHHUTH BCIO
paboTy corimacHo TEeKCTy 3anaHus. Pe3ynbpTaTtel paboThI
coxpanuth B (haiinax. Ilocrme BeIMOMHEHUS 3alaHUs
HEOOXOMMO TPENOoJIaBaTeN0 MPOJAEMOHCTPUPOBATH
pe3ynbraTthl paboThl U OBITH TOTOBBIM OTBETUTH Ha
MPOAEMOHCTPUPOBATH
OT/ACJbHBIX MYHKTOB 3aJlaHMs. 3allUTa MPAKTHUYECKUX
paboT OCYIIECTBIIACTCS HA MPAKTUIECKUX 3aHATHSIX.

BBIITOJIHCHHUEC
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YceTHBII onpoc

CpenctBo KOHTpOJIS, OpraHU30BaHHOE KaK
crenranbHas Oecena MpenoaBaTeNst ¢ 00ydaromuMes
Ha TEMBI, CBSI3aHHBIE C W3y4aeMOW IAUCLMUIUIMHON, U
paccuMTaHHOEe Ha  BBUSICHEHHME oObeMa  3HAHHMA
oOydaromierocsi Mo ONpeAeiEHHOMY pa3feny, TeMe,
npobieme U T.1I.

PassepHyTblit OTBET o0yyJarorerocs JOJDKEH
MPEACTABIAThH co0oif CBSI3HOE, JIOTUYECKH
MOCIIEZIOBAaTeIbHOE COOOINEHNE Ha 33JaHHYI0 TEMY,
MOKa3bIBaTh €ro0 yMEHHE MPUMEHATh OIpeleIeHHUs,
MpaBHia B KOHKPETHBIX CIyYasx.

[TokazaTenu s OIEHKHM YCTHOTO OTBeTa: 1) 3HaHUWE
Marepuana; 2) TOCIeI0BaTEeIbHOCTh H3JIOXKECHHS; 3)
BJIa/ICHUE peubto u npodeccuoHanbHOM
TepMUHONOTHEH; 4)  TpUMEHEHHWE  KOHKPETHBIX
MIPUMEPOB; 5) 3HaHHUE paHEe U3YYCHHOr0 MaTepuaia; 6)
YpOBEHb TEOPETUYECKOTO aHaiu3a; /) CTeleHb
CaMOCTOSITENILHOCTH; §8) CTENEeHb AaKTHUBHOCTU B
nporecce; 9) BBINOIHEHNUE PETIAMEHTA.

VYpoBeHb 3HaHUW  OOYYalOMIETOCsS  OMPEIEsAeTCs
OLICHKaMHU COTJIIMYHO, «XOPOLIOY,
«YIOBJIETBOPUTEIBHO», «HEYIOBJIECTBOPUTEILHO.
Kpurepuun u mkana oueHku npuseaeHsl B 1. 3. @onna
OLICHOYHBIX CPE/ICTB.

2.2. MeToan4yeckne MaTepuaJibl, oNpeae/siiomye nNpoueaypbl OleHUBAHUS B PAMKAaX

NMPOMEKYTOYHOM aTTeCTAlluu

3ayer — 9510 (QopMa MNPOMEKYTOYHOM AaTTECTAIMHU, 3aJadeli KOTOPOM SIBIISETCA
KOMIUJICKCHAsl OIIGHKAa YPOBHEH JOCTIKEHUS IUIAaHUPYEMBIX pPE3ylbTaToB OOy4YeHHS IO

IUCILIUILINHE.

3aueTr 10 JAUCHUIINIMHE TIMPOBOAUTCA 3a CYCT YacoB, OTBGI[éHHBIX Ha HU3YYCHHUC

IUCLIUILINHEL.

3aueT Mo JUCHUILIMHE MPOBOAMTCS BKIIOYAET B ce0si: coOeceoBaHue MpernoaaBaTelis o
CTYJICHTaMH 110 KOHTPOJIbHBIM BOIpocaM (He OoJiee 5) u | cuTyallMoHHYIO 3a/1a4y.

KoHTpoabsHbIE BOIPOCH!

KoHTpOdBbHBIA BOMPOC — 3TO CPEICTBO KOHTPOJIS YCBOCHHS
y4ueOHOro MaTepHasa AUCUUTLITNHBL.

[Ipouenypa mpoBeneHUs JaHHOTO OIEHOYHOTO MEPOIPHUSITHS
BKJIFOYAET B ceOs: Oecemy mpernogaBaTeis ¢ 00yJaroMMcs Ha TEMBI,
CBSI3aHHBIE C H3Y4aeMOM JHUCUMUIUIMHOM, M pPAacCUUTAHHOE Ha
BBISICHGHHE O0BbeMa 3HAHHWK OOydYaloIIerocss IO OINPEIACICHHOMY
paszfeny, TeMe AUCIUTLTUHBL

CuTtyanmonHas 3aaya

OLleHOYHOE CPEeNCTBO, BKIIIOYAIOIIEE COBOKYMHOCTH YCIIOBHUM,
HAIIpaBJICHHBIX Ha DPEIICHHE IPAKTUYECKH 3HAYUMOM CUTyaluu ¢
1enbio GopMUpoBaHUS KOMIETEHIIHH, COOTBETCTBYIOLIMX OCHOBHBIM
TUIIaM MPO(ECCHOHATLHON AEATEIIbHOCTH.

[Ipouenypa mpoBelneHUs JAaHHOTO OLEHOYHOTO MEPOIPHUSATHS
BKIJIIOUAET B ce0s: OIEHKY MPABHJIBHOCTH DPELICHUS 3a/ad, KPaTKo
U3JIOKUTh €€ cojepxkaHue. B ciayyae BapuaTUBHOCTH pEIICHUS
3a/1a4M CcIeayeT 000CHOBATh BCE BO3MOYKHBIC BAPUAHTHI PEIICHUSI.

[lepeueHb KOHTPOJBHBIX BOIPOCOB M CUTYallMOHHBIE 3a]aul K 3a4€Ty, a TaKXKe KPUTEPUU
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Y IlIKaJIa OLIEHKU NpuBeAcHbI B 1. 3. DOoHAA OLIECHOYHBIX CPEACTB.

KoHnTponbHble BONPOCHI M CUTYyallMOHHBIE 3aJjaud K 3a4eTy JOBOMASATCS 1O CBEICHUS
CTYJEHTOB 3apaHee.

[Ipy noOAroToBKE K OTBETY MOJb30BAHUE YyYEOHMKAMHU, Yy4eOHO-METOIUYECKUMU
O0COOUSIMU, CPECTBAMHU CBSI3U U 3JICKTPOHHBIMU PECypCaMt Ha JIFOOBIX HOCUTEISAX 3alpeleHo.

Ha otBer crymeHTa mo KaXaoMy KOHTPOJBHOMY BONPOCY M CHUTYallMOHHOM 3adauu
OTBOJIUTCS, KaK MPABUIIO, 3-5 MUHYT.

[Tocne oxoHuUaHUsi OTBeTa MpenojaaBareib OOBABIAET OOydarlEeMycsli OLEHKY 10
pe3ysbTaTtaM 3auera, a TakKe BHOCHUT 3Ty OLIEHKY B 3aU€THO-IK3aMEHALIMOHHYIO BEIOMOCTb,
3aUETHYI0 KHIDKKY. YPOBEHb 3HAHHWH, YMEHUHW W HABBIKOB OOYYAOIIETOCS OMPEASIsIeTCs
OIICHKAMH «3aYTEHO», «HE 3aUYTEHO.

JAuddepeHnupoBaHHbIi 3a4eT 10 JUCIHUIUIMHE TIPOBOJUTCS BKIIOYAeT B ceOs:
cobecei0BaHUE TPENogaBaTesst Co CTy/ICHTaMH 10 KOHTPOJIbHBIM BompocaM (He Oonee 5) u 1
CUTYallMOHHOM 3aJ1auHu.

KoHTponbHbIE BOTPOCHI KoHTpoJsibHBII BONPOC — 3TO CPENCTBO KOHTPOJISA YCBOEHUS
y4eOHOT0 MaTepHasa JUCIUTLTHHBL.

[Ipouenypa mpoBelneHUsI JaHHOTO OLEHOYHOTO MEPOIPHUSATHS
BKJIIOYAET B ce0si: Oecey mpemnogaBaTelis ¢ 00yJaronuMcs Ha TEMBIL,
CBSI3aHHBIE C H3Y4ae€MOM JHUCUMUIUIMHOM, M pPAacCUMTAHHOE Ha
BBISICHCHHE O0BbeMa 3HAHHWK OOYydYalomIerocss IO OINPEACICHHOMY
pazzeny, TeMe TUCHUILIAHBIL.

CuryaunoHHas 3ajayda OneHoYHOE CPENCTBO, BKIIIOYAOIIEE COBOKYIHOCTH YCIIOBHIA,
HaIpaBJICHHBIX Ha pEIIeHUE MPAKTUYECKH 3HAYMMOM CUTyalluu C
1ENbI0 POPMHUPOBAHUS KOMIIETEHIIHH, COOTBETCTBYIOIIUX OCHOBHBIM
TUIIaM NTPO(ECCUOHABHON AEATEIbHOCTH.

IIpouenypa npoBeneHUs NaHHOTO OLEHOYHOTO MEPOIPHUSATHS
BKJIFOYACT B CeOsl: OIEHKY MPaBWJIBHOCTH PEIICHUS 3a1ad, pa3doop
pe3yJabTaTOB: KPAaTKO H3JIOKUTH €€ COJEp)KaHHe, OOBSICHUTH CYTh
BO3HUKIIETO CIOpa, KpaTko pa3o0paTh M OLEHUTb JOBOJBI
YYaCTHMKOB. B cilyuae BapuaTHBHOCTH pEIICHHS 3alauyd CIEIyeT
000CHOBATh BCE BO3MOKHbIE BAPUAHTBI PEIICHUS.

[lepeueHb KOHTPOJBHBIX BOINPOCOB M CUTYallMOHHBIE 3a7aud K AUQGEepeHIHpPOBaHHbBIN
3a4eTy, a TAKXKE KPUTEPHUH U I1IKaJIa OLEHKH MPUBEICHBI B 1. 3. DOH/Ia OLIEHOYHBIX CPEJICTB.

KonTponbHble BONPOCHI M CUTYallMOHHBIE 3alaud K Au(QepeHIupOoBaHHOMY 3aueTy
JIOBOJISITCSI 10 CBEJICHUS CTY/ICHTOB 3apaHee.

[Ipy noAroToBKE K OTBETY MOJb30BAHUE Yy4YEOHMKAMHU, Y4e€OHO-METOIUYECKUMU
MOCOOHSIMH, CPEICTBAMU CBSI3H U AJIEKTPOHHBIMU PECYpCcaMu Ha JIIOOBIX HOCUTENSX 3aMpeIieHo.

Ha otBer cryaeHTa mo KaxI0OMy KOHTPOJIBHOMY BOMNPOCY M CUTYal[MOHHOW 3aJadyu
OTBOJIUTCS, KaK MPABUJIO, 3-5 MUHYT.

[Tocne oxoHuUaHUsT OTBeTa MpenojaaBareib OOBSABISAET oOOydarleMycsi OLEHKY 10
pesynbrataMm nudpepeHIMpOBaHHOTO 3aueTa, a TakKe BHOCHUT OTY OIICHKY B 3a4€THO-
9K3aMEHALIMOHHYIO BEIOMOCTbh, 3a4ETHYIO KHUKKY.

YpoBeHb 3HaHUM, YMEHUIl W HABBHIKOB OOYYAIOIIETOCS OMPEICNSCTCS OLIEHKAMHU «OTIMYHOM,
«XOPOLIOY, «YJOBICTBOPUTEILHOY, «HE 3aUYTECHO.

IK3aMeH — 3To (opMa MPOMEKYTOUHON aTTECTAIMHU MO JUCIMIUIMHE, 3a7a4e KOTOpOn
SIBJISIETCS. KOMILUIEKCHASI OLIEHKA YPOBHEH JOCTHKCHUS TUTAHUPYEMBIX PE3YyIbTaTOB OOYUCHHS IO
JUCLUTIIINHE.

[Ipouenypa mpoBedeHUST JTAaHHOTO OILIGHOYHOTO MEPOMNPHATHS BKIIOYaeT B ceOs:
cobecemoBaHnEe TpEnoaaBaTeNsl CO CTYACHTAMH 1O 2 BOMpocaM M | CUTyallMOHHOW 3aJadu
dK3aMeHalnoOHHOTo Omiera. IlepedeHh BOMPOCOB K 3K3aMEHy, a TaKXKEe KPUTEPUU U IIKala
OIICHKH TIpUBEACHBI B 1. 3. DOH/1a OLIEHOYHBIX CPEICTB.
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KoHTponbHbBIE BOTPOCHI KoHTpoJsibHBII BONPOC — 3TO CPEICTBO KOHTPOJISA YCBOEHUS
y4e0HOro MaTepHasa JUCIUTLTHHBL

[Ipouenypa mpoBeneHUs JAaHHOTO OLEHOYHOTO MEPOIPHUSATHS
BKJIIOYAET B ce0si: Oecemy mpemnogaBaTelis ¢ 00y4JaronuMcs Ha TEMBI,
CBSI3aHHBIE C H3y4ae€MOM JHCIUIUIMHOM, M pacCUMTaHHOE Ha
BBISICHEHHE O0beMa 3HaHWW OOydarolerocs IO OMNpPEIeIICHHOMY
paszfeny, TeMe JUCHUTLITUHBL.

CuryaunoHHas 3ajayda OneHOYHOE CPENCTBO, BKIIIOYAOIIEE COBOKYIMHOCTH YCIIOBHIA,
HalpaBJICHHBIX Ha pEIIEHUE MPAKTUYECKH 3HAYMMOM CUTyalluu C
1ENIBbI0 OPMHUPOBAHUS KOMIIETEHIIHH, COOTBETCTBYIOIIUX OCHOBHBIM
TUIIAM NPO(ECCUOHATBHON AEATEIBHOCTH.

IIpouenypa npoBeneHUs JNAaHHOTO OLEHOYHOTO MEPOIPHUATHS
BKJIIOYAET B ce0sl: OLEHKY MPaBWIBHOCTU PELICHMs 3a/ad, KpaTKo
U3JIOKHUTh €€ COJAep)KaHhe, OOBSICHUTh CYTh BO3HHUKILIETO CIIOpa,
KpaTko  pa3o0paTb M OLUEHUTh  JIOBOJABl  YYaCTHHKOB
COOTBETCTBYIOLIIETO CIOpa © OOOCHOBaTh CO CCBUIKAMHM Ha
HOpPMAaTHUBHBIE AKThl COOCTBEHHOE pEIIEHUE MPEeJIOKEHHON 3a1auu.
B cnyyae BapuaTUBHOCTH pELICHUS 33/1a4H ClIeAyeT 000CHOBAThH BCE
BO3MOJKHBIE BAPUAHTHI PEILICHMUSL.

Bomnpockl k 5k3aMeHy JOBOAATCS 10 CBEJICHUS CTYACHTOB 3apaHee.

[Ipu mnoaroroBke K OTBETY TOJb30BAHWE Y4YEOHHUKAMHU, Y4eOHO-METOAMUYECKUMHU
OCOOUSIMH, CPEICTBAMHU CBSI3U U AJIEKTPOHHBIMU PECYpCaMU Ha JIFOOBIX HOCUTEJISAX 3alpeIleHoO.

Bpems na noarorosky orseta — ot 30 10 45 MUHYT.

[lo wucreueHMM BpeMEHHM NOATOTOBKM OTBETA, CTYJEHT OTBEYaeT Ha BOIPOCHI
9K3aMEHAIlMOHHOTO Ouiera. Ha OTBeT cTyzneHTa Mo KaXaoMy BOMpOCY OujieTa OTBOIMTCS, Kak
MpaBwiIo, 3-5 MUHYT.

[Tocne oTBeTa cTyaeHTa MperoaaBaTeNlb MOKET 33JaTh JOMOJHUTENbHBIE (YTOYHSIOMINE)
BOIIPOCHI B IIpeJiesiaX MPeIMETHOM 00JacTH 3K3aMEHALMOHHOTO 3aJaHMsL.

[locne oxoHuUaHHMS OTBeTa MpeNoAaBaTellb OOBABISET OOydyaloMIeMycsl OLEHKY IO
pe3yabTaTaM 3K3aMEHa, a TaK)Ke BHOCHUT ATy OLIEHKY B 9K3aMEHAIMOHHYIO BEJOMOCTb, 3a4ETHYIO
KHUXKKY.

VYpoBeHb 3HaHUI, YMEHUIl U HABBIKOB OOYYAIOIIErOCs ONPEIENACTCS OLIEHKAMHU «OTIMYHOM,
«XOpOILIO0Y», «YAOBIETBOPUTEIBHOY, «HEYIAOBIETBOPUTEIBHO.

3. OHEHOYHBIE CPEACTBA, KPUTEPUU U LIKAJIA OHEHKH

THNOBBIE 3aJaHUS ISl TEKVIIET0 KOHTPOJIS YCIIEBAEMOCTH

Hepeqenb THUNOBBIX KOHTPOJbHBIX BOIPOCOB JJIfl IOATOTOBKHA K YCTHOMY OIIPOCY

VYeTHBIE OIIPOCHI POBOAATCS BO BPEMs JIEKLIMM, IIPAKTUYECKUX 3aHATUNA U BO3MOXKHBI IIPU
IIPOBEJCHUN IPOMEXYTOYHOM AaTTECTallMM B KadeCTBE JOIOJHMUTEIBHOTO HCIBITAaHUS IIPU
HEJO0CTaTOYHOCTU PE3YJIbTAaTOB TeCTUPOBaHUA. (OCHOBHBIE BOIPOCHl JUIsl YCTHOIO OIpoca
JIOBOJIATCS 10 CBEJICHHUs 00yUarOIIMXCsl HA MPEAbIIYILEM 3aHATHH.

Pa3zBepHyThIli OTBeT oOOyuaromerocss JOJDKEH NPEACTaBIATh cO000il CBSI3HOE, JIOTHYECKH
II0CJIEI0BATENIbHOE COOOILIEHHE Ha 33/JaHHYI0 TEeMy, IOKa3blBaTh €ro YMEHHME NPUMEHSTH
OIIpElIEICHUs, IIPaBUila B KOHKPETHBIX CIIydasx.

1. TlonATue onpenenurens, €ro CBONCTBA M BHIYUCIICHHE.
2. Matpulsl 1 AEUCTBUSA C HUMHU.
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20.
21.

22.
23.
24.

25.
26.
27.
28.
29.
30.
31.
32.

33.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

OO6patHass MaTpHIla, AITOPUTM OOpAIICHHUS MATPHUITHI.

PaHr MaTpuIbl 1 TOPSAIOK €ro ONpeIeIeHHUS.

Pemmenre cucteMbl TUHEHHBIX anreOpandecKux ypaBHEHHH 110 mpaBmity Kpamepa,
Pemrenre cucTeMbl THHEHHBIX aNreOpandecKuX yYPaBHECHUH MaTPUIHBIM CITOCOOOM.
Pemmrenre cucteMbl TUHEHHBIX anreOpandeckux ypaBHeHHH MeToaoM ["aycca - XKopmana.
OCHOBHBIC THITBI CUCTEM JIMHEWHBIX YPAaBHEHHI U CIIOCOOBI X UCCIICIOBAHUS.

Teopema Kponekepa-Kanemnnu.

. IlonsiTHEe BEKTOpA.

. JInnelHbIe onepanuy HaJ BEKTOPaMHU.

. JInneliHas 3aBUCUMOCTb U HE3aBUCUMOCTb BEKTOPOB.

. IlonsiTie 6a3uca v pa3MEPHOCTH JTMHEHHOTO IPOCTPAHCTBA.

. PaznoxeHune BekTopa mo 6a3ucy, KOOpAMHATHI BEKTOPA.

. IIpoexuus BEKTOpa Ha OCb, TEOPEMBI O MIPOCKLIHUSIX.

. JIuneitHple neficTBUS Ha/l BEKTOPAMH B KOOPIMHATHOM (opme.

. PaccrosiHne Mexy 1ByMsI TOYKaMH, JEJICHUE OTPE3Ka B JaHHOM OTHOLICHUH.

. CkasiipHO€E 1 BEKTOPHOE MPOU3BEEHHUE JIBYX BEKTOPOB, UX OCHOBHbBIE CBOWCTBA.
. BelpaxxeHue CKaasipHOro U BEKTOPHOTI'O MPOU3BEACHUS ABYX BEKTOPOB B

KOOpIUHATHOHU opMe.

Tpu Tuma npousBeIeHNI BEKTOPOB.

CMmenianHoe IpOU3BEIEHUE TPEX BEKTOPOB: OIpeieJIeHHe, CBOICTBO,
KOOPJIMHATHOE BhIPAKCHHUE.

JIuHeitHbpIe onepaTopsl.

VYpaBHeHUE TMHHUI HA TIJIOCKOCTH, YPABHEHHUE OKPY>KHOCTH.

YpaBHeHUE NPSIMOi, TPOXOAIIEH Yepe3 TaHHYIO TOUKY NEPIEHIUKYIISIPHO
JAHHOMY BEKTODY.

O6miee ypaBHEHHE TTPSMON.

VYpaBHeHUE NPSIMOIl B OTpe3Kax.

YpaBHeHHE NPSMOH C YTIOBBIM KO3(PDUIIUESHTOM.

IIy4ok npsMBbIX.

YpaBHEHHE NPAMO, TPOXOAALIEH YEPE3 JIBE TAHHBIE TOUKHU.

VYroa Mexay npsSIMbIMU Ha TJIOCKOCTH.

VYcnoBus napaliyieIbHOCTH U MEPIEHIUKYISIPHOCTH MPSMBIX HA IJIOCKOCTH.
Kanonudeckue ypaBHEHHS dJUIATICA, TUTIEPOOIIBI, TapaboIIbl U UCCIEIOBAHUE HX
(bopMmBL.

Kanonnueckue ypaBHeHHs PSIMON B IPOCTPAHCTBE, HAMPABIIAIOIINE KOCUHYCHI,
YIOJI MEXAY IIPSIMOM U INIOCKOCTBIO.

Oou1ee noHATHEe PYHKIIMOHAIBHOM 3aBUCHUMOCTH.

[ToHsiTe MHOXKECTBA.

Onepanuu HaJ MHOXKECTBaMH.

CX0IMMOCTh MOHOTOHHOM OTpaHUYECHHOM MOCIIEI0BATEIIbHOCTH

UYucnoBas mocie10BaTeIbHOCTb.

[Ipenen yncinoBoil MOCIEAOBATEILHOCTH,

CaoiicTBa MpeesioB MOCIIEI0BATEILHOCTH.

[Ipenen GpyHkmu B TOUKe M HA OECKOHEUYHOCTH.

OcHOBHBIE TEOPEMBI O IIpeieax.

beckoneuno Masnbie PyHKIIMN U UX CBOMCTRBA.

Ces13b QyHKIINH, € TIpeieia 1 OECKOHEYHO MaJIoM.

beckoneuno 6onpbire GyHKIIMU U UX CBSI3b ¢ OECKOHEYHO MAJIBIMHU.
3ameuaTeNbHbIE MPEAeIbl U UX UCIIOIb30BaHUE.
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47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

57.

58

61

70.
71.
72.
73.

HenpepbIBHOCTh (PYHKIIMH B TOUKE.

OnHOCTOPOHHME MIPENEbl U OJHOCTOPOHHSS HENPEPBIBHOCTD.
Touku pa3pbiBa U UX KiaccupuKaIus.

CaoiicTBa (hyHKIMH, HETIPEPHIBHBIX Ha OTPE3KE.

[TpousBoaHast GyHKIIUU B TOUKE, €€ (PU3UUECKUIA U TEOMETPUUCCKUIN CMBICI.

[Tpon3BoiHBIE CIIOKHOW U OOPAaTHON (PYHKITUH.

HuddepenurpoBanue GpyHKIHNHA, 3aJaHHBIX TApAMETPUUECKH U HESIBHO.
JuddeperurpyemMocTs QYHKIIUN B TOUKE, CBSI3b C HEMPEPHIBHOCTHIO.

Juddepennunan QyHKIHHU U €T0 TEOMETPUUECKUN CMBICI.

CaoiictBa nuddepennnana, THBAPUAHTHOCTB €ro (POPMbI, TPUMEHEHHE

muddepeHnmana B npuOIMKEHHBIX BHIYUCICHUSX.

OcHoBHbIe Teopembl nuddepennmansaoro ucurcienus. (Teopema depma, Teopema

Poms, Teopema Jlarpanska, Komu u mpasuio Jlomurans).

. ®opmynsl Teinopa, MakinopeHa 1 uX IpUMEHEHHUE.
59.
60.

[TonsiTue skcTpemyMa GyHKIUU.
HeoOxonumoe ycrioBue 3KkcTpeMyma.

. JlocTaTouHble MPU3HAKU CYIIECTBOBAHMSI SKCTPEMYyMa.
62.
63.
64.
65.
66.
67.
68.
69.

HccnenoBanue GyHKIUH Ha BBITYKJIOCTh M BOTHYTOCTb.

Cxema IoJTHOTO HccletoBaHus (PYHKINU M IOCTPOSHHE Tpaduka.
OneMeHTH! GYHKIIMOHAILHOTO aHaIN3a.

[TonsTHe GYHKIMHM HECKOJIBKAX EPEMEHHBIX.

[Tpenen n HENPEPHIBHOCTH PYHKIIMH HECKOJIBKUX TIEPEMEHHBIX.
YacTHble TPOU3BOJHBIE (PYHKIMI HECKOJIBKUX ITEPEMEHHBIX.
[TonmHOE npupatienrne GyHKINN.

[Monusit nuddepenima, npuMeHeHue noiHoro AuddepeHnuaia B
NPUOIMKEHHBIX BBIYUCIICHHUSX.

JuddeperurpoBanue HesBHOM (QYHKIIMHM HECKOJIBKUX MEPEMEHHBIX.
YacTHble IPOU3BOIHBIE BHICIIUX MOPSAAKOB (DYHKIIMHM HECKOJIBKUX MEPEMEHHBIX.

HeonpeneneHHbIN HHTErpail U €ro CBOMCTBA.

OOu1re MEeTOAb HHTEIPUPOBAHUS: HEMOCPEICTBEHHOE HHTETPUPOBAHHE,
MHTETPUPOBAHUE 10 YACTAM, HHTEIPUPOBAHHUE PALMOHAIBHBIX (YHKIUN MyTeM
pas3ioKeHus Ha MpOoCTenIre ApoOH, HHTETPUPOBAHUE UPPALTMOHATBHBIX (PYHKITHI.

74.
75.
76.
77.
78.
79.
80.
81.
82.

83

YHuBepcanpHasi TPUTOHOMETpUYECKasl MOJCTaHOBKaA.

OCHOBHBIE CBOMCTBA OMPEACICHHOTO UHTErpara.

®opmyna Herorona Jleiibnua.

[Ipuiio>keHus onpeeIeHHbIX HHTETPaJIoB.

Brruucnenue miomnaaen miockux Guryp.

Brruncnenme o6beMoB Tell.

JlnuHa 1yru KpUBOM.

[TonsiTrie HecOOCTBEHHOTO MHTETpaJa.

CBoiicTBa ¥ MPU3HAKH CXOIMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

. Beruncnenre HecOOCTBEHHBIX MHTEIPAJIOB.
&4.
85.
86.
87.
88.
&9.

[TpunoxeHus HECOOCTBEHHBIX HHTETPAJIOB.
IToHsATHE KPaTHOrO MHTErpaIa.

CBolicTBa KpaTHBIX HHTETPAJIOB.
Brruncnenune KpaTHbIX HHTETPAJIOB.
IIpunosxeHns KpaTHBIX UHTETPAJIOB.
ITocnenoBaTenbHOCTS.
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90. IToHsiTHE YNCTOBOTO PAla; CXOAAIIUECST U PACXOSAIINECS PSAIbI, CyMMa psija.
91. OcHOBHBIE CBOMCTBA CXOSALIUXCS PSIOB.

92. JlocTaTouHble IPU3HAKU CXOUMOCTH PSA0B

93. 3Hako4epenyromuecs: 1 3HaKONEPEMEHHBIE Psi/ibl, A0CONIIOTHAS U YCIIOBHAs

CXOOUMOCTH.

94. OyHKIMOHAIBHBIE PSABI, 00JIACTh UX CXOJUMOCTH, CBOWCTBA PABHOMEPHO
CXOZSIIUXCS PAJIOB.

95. CreneHHbI€ psJibl U UX CBOMCTBA.

96. nTepBan v paguyc CXOJAUMOCTH CTETIEHHOTO psija.

97. I'eoMeTpudecKoe Npe/ICTaBICHUE KOMIUIEKCHBIX YUCEI.

98. Monynb ¥ apryMeHT KOMIUJIEKCHOT'O YHUCIIa.

99. ®opMbl TpeACTaBICHHUS KOMIUIEKCHBIX YUCEN.

100. ApudmeTrndeckue ACHCTBUS HaJl KOMIIEKCHBIMUA YUCITaMH.

101. YMHOX€eHHE U AeIeHuE KOMIUIEKCHBIX YHUCENT B TPUTOHOMETPUYECKON 1
KOMILIEKCHOM popMax.

102. Bo3BeneHnre KOMIUIEKCHOTO YKCiia B CTeNeHb, (hopmyna Myaspa.

103. M3BneyeHre KOpHS U3 KOMIIEKCHOTO YMCIIa B TPUTOHOMETPUUYECKON U
MoKazaTenbHOU (popmax.

104. ®opmyel Ditnepa.

105. Tlonarue GyHKIIMN KOMITJIEKCHOTO ITEPEMEHHOTO.

106. O6bikHOBEeHHBIC MU PepeHIInaTbHBIE YPABHEHHUS, TIOPSIOK YpaBHEHUs, o0IIee 1
YaCTHOE PELICHHUS.

107. T'eomerpuueckuii cMbIch AuddepeHInanbHOro ypaBHEHHs.

108. YpaBHeHUs C pa3AeaiOIIMMUCS TEPEMEHHBIMHU.

109. Omgropoausie auddepeHnnanbHbie ypaBHEHUS, JINHEHHbIC ypaBHeHU | mopsijika,
ypaBHeHue bepHyiuu.

110. JIuneiinble OAHOPOIHBIC U HEOJHOPOIHBIE MU (DHepeHIIMATFHBIC YPABHEHUS C
MOCTOSIHHBIMU K03 punimeHTamu.

111. Crpykrypa 001ero pemeHus.

112. VYpaBHeHHs BTOPOro NOpsAAKa C MPaBOM YaCThIO CIELMATIBHOTO BUA.

113. Iuddepennumanbaple ypaBHEHUS BBICIINX MTOPSIKOB, JOMYCKAIOIINE TOHWKECHHUE

nopsiaKa.

114. OcHOBHBIC ypaBHEHUSI MAaTEMaTUUECKON (DU3UKH.
Kpurtepun u mkaja onieHHBaHUs YCTHOTO ONpoca

OTJIMYHO

1) crTymeHT MONHO W3NaraeT Marepual, JaeT IPaBHIIbHOE
ONPEAEICHUE OCHOBHBIX ITOHATHI;

2) oOHapyXuMBaeT TOHMMaHUE MaTepuaia, MOXXET O0OOCHOBATH
CBOU CYXKACHUA, MNPUMCHUTL 3HAHUA Ha IMPAKTHUKE, MIPUBCCTU
HEOOXOJUMBbIE TPUMEpPHl HE TOJBKO U3 ydyeOHHWKA, HO H
CaMOCTOATCIIbHO COCTAaBJICHHBIC,

3) uznaraer marepual MOCIeI0BaTeIbHO U IMPaBHIBHO C TOYKH
3peHUsi HOPM JINTEPATYPHOTO SI3bIKA.

XOPOIIIO

CTYJICHT JaeT OTBET, yIOBJETBOPSIOMIMNA TEM JX€ TPEOOBAHUSIM,
9TO M ISl OTMETKH, HO JomyckaeT 1—2 ommuOKH, KOTOpBIE caM Ke
WCIIpaBisieT, U 1—2 HemodeTra B MOCIEAOBATEIIBHOCTH M S3BIKOBOM
o OpMIIEHHUHU U3TIaraeMoro.

yIIOBJIETBOPUTEILHO

CTyICHT OOHapy)XMBaeT 3HAHWE H TIOHHUMAaHHE OCHOBHBIX
MOJ0XKEHUM JaHHOI TEMBI, HO:
1) wm3maraeT marepuang HEMOJHO M JOIMYCKAeT HETOYHOCTH B
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OIpeIeJIEHUH MOHATUI WU GOPMYJIMPOBKE IIPABUI,

2) He yMeeT AOCTAaTOYHO TIYOOKO W JO0Ka3aTellbHO O00OCHOBATh
CBOU CYXJIEHUS U IIPUBECTH CBOU IPUMEPBHI;

3) u3naraet mMarepuai HemocjaeI0BaTeIbHO U JOMYCKAeT OMIMOKU
B 513bIKOBOM O()OPMIJIEHUH M3J1araeMoro.

HEYOBJIETBOPUTEIIBHO

CTYJICHT OoOHapyKUBAET HE3HaHUe OobIei 4acTH
COOTBETCTBYIOIIETO BOIMPOCA, JIOMYCKaeT OMHUOKH B (POPMYIUPOBKE
OTIpeICTICHUI U MPaBUJ, UCKAXKAIOIMINE MX CMBICH, OECIIOPSAI0YHO U
HEYBEPEHHO H3iaraeT Matepuas. OIeHKa «HEYTOBICTBOPHTEIHHOY
OTMEYAeT TaKWe HEJOCTATKH B MOATOTOBKE, KOTOPBIC SIBIISIFOTCS
CEpBE3HBIM IMPEMATCTBUEM K YCIEITHOMY OBJIQJICHUIO MOCIIEIYIOIIUM
MaTepUajIoM.

Tunosbie npakTHYecKue padoTbl

Tunosoii pacyer mo/IMHeHOHN alredpe U AHAJTUTHYECKOI reoMeTpuu (4actsh 1).

4 2 -1 -1 5 2

3amaua 1. /laue matpunei A={3 -3 -1|{C=| 1 3 2

2 5 =2 -2 6 -2

1)Beruncnuts Marpuiy 4A - C + 6C"; 2) Bemmonnsercs 1 pasenctBo AC=CA?

3) Beruncnuts onpeaenuTenu |A C

4) [IpuBecTH K qUaroHaJIbHOMY BUY U BBIYUCIUTH ONPEIEIUTEIb

2 2

AC | Y TIPOBEPUTH PABEHCTBO |A C| = |CA| = |C||A| .

1 1 5 7
4 6 2 2
-5 2 31
8§ -2 1 5

5) Pemnth cucteMbl ypaBHEHUN:
a)rio hopmynam Kpamepa u MaTpuIHBIM METOAOM

X, +4x, —4x;, =1
2x,=3x,+x;,=0
7x, —4x, +3x, =6

0)meroniom ["aycca

2x,+6x, +9x, =17
X, +4x,-5x;=0
2x,+x, —10x; = -7

Sx,+x,—2x,+x, =6
X, =2x,—x;+2x, =2
2x,+5x,—x, =5

3x,+3x, —x;—3x, =-1

3amaua 2.1)[Toctpouts ToukH 1 BekTops: a) A(1, 7), B(-3, 8), 4B ; 6)C(2, 7, 2),
D(-3, -1, 0), CD; 2)Aaus! Bextopbl:a (1,7), b(—3,8). BeraucauTs 1 ©300pa3uTh B CHCTEME
KOODPJIMHAT CJIC/YIOIINE THHEHHbIC KOMOHMHAIIMH YTUX BEKTOPOB

2.a+h a—b 2tP

.3) Haiitu nuHeliHyr0 KOMOWHAIIMIO BEKTOPOB: a= 1,9,0,2),

b= (-8,1,0 ,1),2 =(7,5,-3,0) c koaddunuentamu o= 6, = -2, y = 5;4) bBynyT 11 BEeKTOpbI
JIMHEMHO 3aBUCUMBI WJIM JIUHEWHO HE3aBUCUMBI B CIEIYIOIINX TPEX CIydasiX:

a)a = (874)’b = (_49_2)36) a= (_19171)9b= (_27 29_1)9
B)a=(-1,5,1),b=(-2,2,-1),c=(2,-1,3).
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3anaua 3. /lansl Tpu BekTOpa: a= (2,2,3) ,E =(0,1,1) ,E =(2,1,1). Joka3aTsp, 4TO cUCTEMA
{a ,b ,C } oOpazyet 6a3uc B R, Haiitn pa3JIoKEHHUE BEKTOPA d :(2, 4, 6)110 TOMY Oasucy.

3anaua 4.1)/[aHbI BEKTOPHI 5(—2 1, O),E( 0,3,1). Haiitu ‘; ,Z (5 ,Z) N0 (2- a- E

2)a) I[Ipu kakOM 3HAYEHUHU X BEKTOP a= (1,— 6, x) oproronanen Bexkropy b =(-1,7,4).

0) [Ipy xaKkux 3HaYEHUAX X, }) BEKTOPEI a= 1,-6,) u b= (x, y,—1) mapamienbHb1?
3)Beruucnuth M0k U BBICOTY TpeyroibHHKa ¢ BepimuHamu A(7, 3, 4), B(1, 0, 6), C(4,5, 0).
4)BepmHbl TPEYroJbHON MUpaMUIbI HAXOAATCS B Toukax A(4,6, 5), B(6, 9, 4),

C(1, 0,10), D(7, 5, 0). Beruucnuth: a) 00bEM nupaMusl; 6) BEICOTY, ONMYIIEHHYIO U3 BEPUIMHBI
A; 5) Bersicauts, nexar au Touku D(9, 0,1) u E(0,1,- 4) B mnockoctu ABC, rae A(5,-3,0), B(- 4,
09 3)’ C(la 25_4)'
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TunoBoii pacyer 1mo JIMHEHOI anredpe U AHAJIUTHYECKOI reoMeTpUH (YacTh 2).
Mpamaa e B
1) a) Hafirm napauerpimeckne ypaesenns npasoft L npocogameft sepez tousy A(2.1,1)
napaiieisHo sekTopy b= (-2, 2. 4).
6) [Ipn kakom zHavenmn napaverpa t, Touxa B(1, 2, 3) npuragnessT smofll opauaod?
e) [IpmnagtesmT an rosxa (2,0, 5) moit npsuaoit?
r) [ocTponTs JaHEYH OPSMYH.
2) a) CocTaBNTE NapaMeTpHUCCKHE VpaEReHns npasodl L, npoxogsmedt wepes Touxn A(2,0,2)
u B(1,-1,1).
6) Henoneays napaserp A, mafimn koopausaThl Towek C n D, gensmmx orpesok AB ma
TPH PABHEE SRCTH.

Maocxormes & B

3) locrponre rpadmen miockocTefl B YKAZATE 0CODEHHOCTH HX PACTIONOREHNN:

a} P+ Ars 3 —0 = [I;
'E}I iri+ 2 —hi=1k
BE) dra—G=100
r] Or) —drs + 3 =1k
,Il_} Py — 13 =M
4) a) CocraBnTh ypaksenne inockocti P, kotopas npoxoauT wepes Touxy A(2, 3, 0) 1 mueer
HOpMATLEHEE BexTOop 72 = (1, 5. 2).
6) [lpueagiesoT o sTofl wiockoeTs Touka B(—1,1,2)7

5) CocraEnTe ypassenne naockocTd P, npoxonmmedt sepes tpn rousn A(3.0.1), B(2,.3.2) n
(1.1, -1).

6) Cocraents ypassenne naockoct P, npoogsmett sepes rouxy A(2,0, 1) 1 opssyio
L: {IL =t4+1l;xs =H 4+ 27y =3}.

T) Cocrasurs ypasnenne naockocti P, npoxoagmett wepes ape napayiesHEe NPAMbEe
Ly:{n=t4+2n=84+2n=2+1}uly:{r=i-Ln=31+2;z,=2t+ 1}

8) CocraEnTs yvparmenne naockocTa P, npomasmett wepez toan A(3, 1, 2) u B(1, —1.0), na-
paLmensan BeRTopy €= (—4,1,2).

9) CocTaEnTe ypassenne wockoeTd P, npoxogsmedt sepez roqs A(2,2,3) n B(1, 1. 1), nep-
EHANKVIARHG IIockoeTn 6 1 1y + 4z + Gy + 1 =10,

10) CocrapnTt ypaesenne mwiockocrn P, npocogamedt sepes Touxy A(0,3,1) . napanineisno
WwiockoeTn 6§ 2r 4wz + o+ A =10

11) Ilpu kakom 3natennn napasmeTpa a, wiockoeTd P dr +dr+ 23+ 2=0n
Qx4+ ars + dre + 2 =) GyayT DepIeHIREVIApHET

12) Ilpn kakoum 3nadennn napaserpok & 0 b, mockoern P 2r + 2rs 4+ +d=0mn
Q) : ary + dra + brs 4 2 = 0 BVIyT NARATIETLHET
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1)
2)

3)
1)

5)

6)

7)

TunoBoi pacyer NOJUHEHHOH ajiredpe M AHAJIUTHYECKON reomeTpuu (4acrTh 3).

Haiitn xoopaunarol KAKO-1u00 TOYKH, IPHHAJJICIKAINEH JAHHOH KPHBOH: §y = Tx — z2.

OH[)(_‘,_ZLC.:[I‘ITI: THIL KPI‘IBUﬁ H IIOCTPOHUTL €C:

a) 22 —4y? +2r +4y—2=0;
6) 22 +y2 -3z +4y—1=0;
B) z=—32—y—1.

2

Haiitu o6aacts or YAHUYCHHVIO JIMHUAMM: 3y = 2 — 1<,y = x, < 0.
o E: . T =

Haiirn MNOJIAPHOC VPABHCHHEC H IIOCTDOHTDL KPHEVIO!

a) 2% +y% = 2(a? + y)'/3;
6) —22 —32 —8=0.
:1,2
]..!.}"CTL AdaHda IIOBePXHOCTL, IIOJIVICHHAM BPAIICHHUEM I"I—lIICpﬁO.HB =

2

au touka A(—2,1, —11) na sroit nosepxuocru? Ecnn mer, To naiiure no kpatineii Mepe oy TOYKY
HA 9TOH IIOBEPXHOCTH.

2
1
% = 1 Bokpyr ocu QY. Jlexur

(x+52 (@+2? (2+11)

Onumure 061aCTh, TOJYIEHHYIO B CedeHNH (PUTYPbI 5 3 5 = 1 ¢ mwIocKo-
§]
]
creio XOZ.
Haitnure Touxku nepecedenus npamoii {x = —1 + 9,y = —7 + 8,z = 9 — 4t} ¢ sUnTHIECKUM
e
napaboJonaoM z = — + —.
6 2

Tumnosoit pacuer o nuddepeHupoBanuio (4actp 1)

3amaya Ne 1. HaiiTu npou3BoaHbIe JAHHBIX (DYHKIMIA:

y:x8—7x2+8—3x—z+3x2; e y:3tg3x. 1 +COSV2X2+3.
X ' 5x—7 X0 -3x2 42
4 1
y=6x =24 4 ——; 9. y=(nx)*;

Y

) .
_8x+9 ef 10. y=3_6x -tg\/x+{/;+ arcsin ¥

C3x—5

+_7+(4—5x)-cosx; ln(l-l-COS3 6x),
X

y =-2sin5x+arccos@x—4)+In4-5x); 11. y= oesin3x 8

y:3 x2 +2x+3+e_4x+z‘g(4x3 -9);

(1+xIn2x ++/x)°
12. y = cos> (2tg6x) + ctg(xe ™ +3/x);

2
) 13. y=e* 2 +3/(sin? x+5)° ;
y =arcsine®™ +(x’ —=9)'° —Jctg7x - In2x r=e \/( x+3)

14 y=x? +2x+3+e ¥ +1g(4x> -9) ;

y = Insin+/2x +sin’ 2x* - 4)°; 15.

y =arcsine™ +(x’ —9)'% —/ctg7x In2x;

16. y =Insin~/2x + sing’(Zx4 - 4)5.

3apauya Ne 2. HaiiTu npou3BoaHbIe CIeAYOMMNX (PYHKIUIM:
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1. 2x* =y +5x=0; {x=5t—2
3.

b

3
2. y? =sin(2x+3y)+3x; y=4t
x=e
4.
_ oo
y=e

3amaua Ne 3. UccienoBaTh PyHKIMH HA HENPEPBIBHOCTh. YKA3aTh TOYKH Pa3pbiBa U

XapakTep pa3phbiBa:

l. y=

2.y

05 XSO, _ x2+1 )
tex, 0<x<m/2, T oD -11)

x, x>m/2 2x

— Qx+l

_x2_17. 4, y 9 .

x> +8

3agaua Ne 4. HaiiTu npenesibl yHKUMH, HE HCMOJIb3Yy paBuio Jlonurass:

2 - 9x? . sin2x —sin6x
Lolim Y70, 6 lim_ ¢ ~1 . 11. lim : :
x—>-2 x2 _4 0 sin(2x? +3x)’ x>0 arcsin6x
_x® —6x 3 8x 12, lim L Cos6x
2. lim : . € —e T n T
x>0 7. lm———y 7 (x— )2
5241 x—0 In(1 —8x) 2 b
3 fim © 3T . lim YX"10=%. 13, fim X H4Y —8¥=9
D x0Ty 1 4x+3 x>0 arctgTx x>® x5 4 9x% +4x—5
— 2 . In(9+x)—1n9
+ hn(l)lnq SZX); 9. lim o-x 4, 14 h—I>I(1) arcsindx
x>0 SInJX x>0 [« .2 ’ x
5 1im arctgsx > 3x \159 15 1; 442\
" 50 In(l+3x) 10. lim —~ X *12 . e\ 94+ 2x)

x>0 453 +3x% +17 ’

3agaua Ne 5. HaiiTu cieayromue npeaesibl, HCMOJIb3ys nNpaBuio Jlonurass:

2 _3y2 . In(1+4x S
Lolim ZE hg},—imgx); 7 s
x=w 6x° +x+ * . _
2 lim X t2 5. fim JX0+2. 8. Jim (x+6-x=6);
L o033y 47 x>=2  x®+8 9. lim x%e™;
. . X —>+00
3 liml—colex; 6. limsni(x 33); 3
x>0 1g6x 3 et —e 10. lim (1 + 4x)* .

x—0

TunoBoi pacuer no 1uppepeHUNPOBAHUIO (YACTH 2)
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3agaya 1. Hanucate ypaBHEHHE KacaTelIbHOM U HOpMaJM B TOYKaxX ¢ adCIuccaMmu
a, bv ¢ K KpUBBIM:

2.y:cos3x;a:%,b:£ i

l.y=x-5x;a=1,b=0,c=3 o=
127 18

3anaua 2. Haiitn manbonbliee W HaWMEHbIIEe 3HAYEHUE (DYHKIIMM HA JTaHHOM
OTpE3KE:

1. y=5x"-7x%, [—1;2]; 2. y=2x+3x, [0;6].
3anaua 3. Haiitu skcTpeMyMbl U HHTEPBAJIbl MOHOTOHHOCTH (DYHKIIMIA:
x’ 2
1. y="——4x* - 5x; 4. y= 5
Y 2 * * d 4+ x?
’ 5.y =xIn3x.
2. y=243¢ -2, Y
5
3.y=x+ Z;
X
3anaua 4. Halitu acUMIITOTHI CIEAYIOIUX KPUBBIX:
I y= 4 3. = 2x
' x=3 ' x+5
2 — 3x
2. y=3x"+=; 4.y =xe
X
3amava 5. Hailitutouku neperrnda v MHTEPBaJIbl BBIMYKIOCTH (DYHKITHI:
1. y=4x>+7x+9; 3 4 5x
2. y=4x’ -x’ AT
4. y=>5xe .
3agaua 6. [loctpouts rpa@uku GyHKITHIA:
1. y=3x"—4x> +3; 2
y 2. y = 2— .
x —5x+4

. 0z 0Oz .
3agaya 7. Haiiti 9acTHBIC IPOU3BOIHEIE o, 15, cneayiomnx GyHKImiL:
X Y

l. z=5x"y+2x-3y-3; 3. z=sin"(3x’ -2y’ ) +e™ V.
2. z=1tg(x* +y’ —5)+cosxy;;

3agaya 8. Haiitu B Touked rpaaueHT QYHKIUKZ(X,V)d TPOM3BOAHYIO B

HallpaBJICHUKW BCKTOPA [ , CCJIN.

1. Z=y211’13 X; A(ea_3),222;—3;, 2 7= x3+y3,A(3,4),Z:2;+;

3agaua 9.Haiitu AKCTPEMYMBI byHKIIUN JIBYX
NepeMEeHHBIX: z = —2xy + 2y +x” +3y° +5x+7.
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TumnoBoi pacyer Mo MHTErPUPOBAHMIO (YacTh 1)

I. Haiitu uHTETpalbl, HCTIONB3YS TAOMHMYHBIEC (HOPMYJIIBI i CBOMCTBO

JIMHEHHOCTH.
11 2
1) [5x* =7x2 + x+ 2 Jx 4 + dx
2) I(4ex—5sinx+3x)dx 5) J.(5x+8x)ix
3 1gx
!x +1! 6 &
3) I ¥ dx J.sm 2x
II. Haiitu uHTErpasibl METOAOM MOICTAHOBKH.
I)J-e Y dx 6)J-6tg x+§tgx+ld
e +1 cos” x
2) I 7) IV4—x2dx
xlnx
3) [2& g) [rdarcige
X245 1+x?
4) /1 X
J‘sm 7x+2 9)j 1+xdx
5) Isingx-cos3 xdx 10) J-\/_ x+1)
III. BBINOJHUTH UHTErPUPOBAHUE TTOYACTSIM.
1) J.xe_xdx 3) _[ de 5) Ixarctgxdx
cos?
2) jarccosSxdx 4) I 2 sin3xdx 6) Icos(lnx)dx

IV. BprauciauTh HHTErpasibl OT pAlIMOHATBHBIX JPOOCH.

)]

dx

11x+6
x2+2x-5 2)_[ _[
dx 2 —4x+3 “1)-(x+2)
) e vy )( x+3) 7 (x=1)-(r+2)
V. Broruucauth 110 TabaIumIam.
S5x-=17

X x
1) Imdx 2) J-xarctggdx 3) Iln Bx+1)dx  4) J-smx
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TumnoBoi pacyer Mo MHTErPUPOBAHMIO (YACTH 2)

1. Buuucaums onpedeifHHble WHITLE 2PaanL:

=74 - 2
1) [e* (1+ S 5 ) dz; 3) [ze*dx;
a oos? T 1
= gin x =/l
2) [ sz'ii'-f 4} [ zsin2rdr.
wfd = o

2. Hatimu ofsém meaa, ofpaiosariozo spauleHuem soxpyz ocu O duzypw, ozpanuvens
HOTL AUHILAMIL

1) y=z, y=0z=1,z=2; 2}y=cmz.y={]__r=%z=;—r.
3. Bwuucaumb Jeolinbe UHIMESPLAb
1) [f(122°y* — bxy)drdy, D:{r=1 y=1 y= -7}
o
2) g'ryd.rd'y. D:{z=y z=y}
3) [[ysinzydzdy, D:{y=xf2, y=m z=1z=2}.
fa]

4. Hamenums nopadox uMimezpuposaHiLn;

[ =) 1 F 2 1

1) [dr [ flz.y)dy: 3) [dy [ flz.y)dz+ [dy [ f(z.y)dz.
-1 x+1 1] [1] 1 Iny
o vIni—z2

2) fdx [ flz.y)dy:
] E 5

5. Buwuucaums naouads usypsl ¢ noMmouibio deoiiioeo WHITLEZINLLL:
a) F:{r=5—4" z=—4y}: B) F:{y=r1, y=2r, t+y=06}

6) F:{y=hz y=—-1.z—y=1}

6. Hepetimu ® noaapusm koopdunamam u 6 nyukme §) euquciums deolingti wHmeepaL:
a) [[ flz.y)dzdy. D:{z*—2x+y* <0, " —2y+2* <0}
&
6) [[e = ¥dedy, D:{z*+y* <100, z <0}
i
7. C nomowwsro deotinozo unmezpaia 66MUCAUTE 00BEM TEAd, OZPAHUMEHHOZ0 TLOGEPIHO-
CTTLAMEL:

a

)
6)
)

e

24r+yz=0r+y=L =0, y=10

422 g z=0z=1lL =1, y=1,p=—1;
y
1

v
1

2+ =400, z=0, (r.y,z = 0).

=]

be
Il
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TunoBoi pacyer no reme «Psaabn

Bapuant Nel.

I. HccaenoBath HA CXOAUMOCTD PAAbI € IMOJO0KUTEC/IbHBIMA WICHAMM:

Oon\/_-l—\/_ OOn-l—lnn @ | © 1

.Y —————; 2. ———; 3.2 n-sin ;4. ;
ot nt+s ast n° +7n n=1 \/n_5 nz=:1 In*(n+1)
Z (n+2)-5" 3 Z Tn+2 Z (3n+Z) . 8. Zn!tgin.
n=1 n! ( 2T n=l n- n=1 7

II. YcranoBuTh Xapaxkrep CXOI{I/IMOCTI/I 3HAKOYepeayIuXcs psaoB:
2n+5 [V n’

.Yy (-)"=—/—— 2.

Z ) n +4 Z 4"
n+l 11’1]’1

3.3 =D ;4
El( )" -1g n\/; Z( 1)

n=1

III. HajiTk 00J1aCTh CXOAUMOCTH CTENEHHBIX PATOB:

T 2.3 ED X
n=1 n+5 n=1 n!
( 1)l’l+1 n © (x_s)l’l '411
3. —5 4.5y —
nzl n .4n nZ=:1 7”
IV. BpuucauThb ¢ 32aaHHOM TOYHOCTLIO:
1.3/10 (0,001) ; 2. c0s17° (0 00001) ;
0.5 arctg x -1
3. | dx (0,001) ; 4. J dx (0,0001 ) .
0 X

V. Pa3znoxurhb B psaa Pypsbe (])yHRumo.

1. £(%) 2x, eciu —1< x<0,
()=
0, eciu 0 < x<1.

4
2. f(x) =x7 Ha ompeske [—r ; 1].
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TunoBoii pacuer no teme «/Anddepenuuanbupie ypaBHeHH s>

Pewums dughfepenuuoisise yposHeus:

1) ¥ = (1 -1y
Tty

2 = —

) v =122

3) v + 2oy ==t

4) y =¥ 1+ 312 2,
T &

5)
6) 'y +y' =4
7y — % =Inr;

8) zyy' =1—z%

rdy — ydx = /1* + yidx;

9) o +ytgr = y'sin® r;

10) ¢" = — 12 — T
sin r
11) yy" = ()%
12) ry" =y In %
13) 2zdy = (y + 3r°)dr;
4) (zy+y')y =1

15%) 6zy’y’ + 2 +x =

VYrasanHe: BEECTH HOBYE WWHKIHID
u(r) = .

Huneiinse odnopodnse yposHenus:

1) " -3 + 2y =0
2) ¥ + 2 +y=0;
Ny +2+ =10
4)

y' — 4y =0, npu y(0) = 1, ¥'(0) = 2;

5) v —dy + 4y =1

6) ¥+ 3y = 0. mpu y(1) =2, /(1) = 1;

T) ¥+ 0y =0.

Junetinve neodnopodnse yposHenust:

4) "+ 2y + 2y = cos dz;

5) " — 5y = 21 + €5,

6) y'— 3y=1x — cos 2z;

(2} = —1;

1) " — 4y’ + 3y =20+ T;

2) " — 6y + 9y = 2sin3r + dcos 31

3) ¥ -2 ty=e%

7) v + 6y + 13y = 3™, npu y(2) =0,

B) ' =5y +6y=x2+3, upn y(—1)=0. y'(-1) =-2;
9)

y" + 16y = 27 + 3r + 7. Cwmorpn: [Inckynon, Toum 2, eTp. 96.

Pewumes memodosm sapuayiil NPpoussoisHol nocmosHHotl:

==

P (=
2 +e*’

1) o +3 + 2y =

2) ¥+ 2y + 2y = cos dr;
Cpanme © orserom npasepa N, ps Gooma " Jlapeieae
neoaHOpoTHEe ypassenan®

KpuTepun u mkaJa onieHMBaHUs NPAKTHYECKUX 3aaHuil (pador)

OTIUYHO CTYNEHT  CaMOCTOSTEIbHO W  MPaBUIBHO  pEII  yuyeOHO-
po(hecCHOHANBHYIO 3a/1a4y, YBEPEHHO, JJOTUYHO, MTOCICIOBATEILHO U
apryMEHTHUPOBAHO U3JIarajl CBOE pEIIEHUEe, HCTOIb3Ys MOHSTHUS
JTUCIUTUIAHBI.

XOpOo1LIO CTYIEHT CaMOCTOSITEIbHO M B OCHOBHOM TIPaBHJIBHO PEIINI y4eOHO-

npodecCHOHATBHYIO 33/1a4y, YBEPEHHO, JIOTUYHO, MTOCIEI0BATEIbHO H
apryMEHTUPOBAHO U3Jlaraj CBO€ pEIIEeHUE, HCIOIb3ys TOHATHUS
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JUCHUITIINHBI.

YOBJIETBOPUTENBHO CTYJEHT B OCHOBHOM pemui ydeOHO-podeccHoHanbHyI0 3aaady,
JOTIYCTHJI HECYIIECTBEHHbIE OLIMOKH, €1ab0 apryMEeHTHPOBAJl CBOE
peuieHue, UCIoJb3ys B OCHOBHOM MOHATHUS JUCHUIIINHBL.

HEYJIOBJIIETBOPUTEILHO CTaBHUTCS, €CJIM: CTYAEHT HEe pemwn y4eOHO-podecCHOHATBHYIO

3a/1auy.

TunoBble 3a7aHus 15 MPOMEKYTOYHOI'0 KOHTPOJISA

IlepeyeHb THNIOBBIX KOHTPOJIbHBIX BONPOCOB /I YCTHOI'O OIIPOCa HA

ARl i e

9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.

20.
21.

22.

3amaua 1. Jlaner Mmatpunsl A = | 3

Boruucnuts matpuny 4A - C +

3amaua 2. Jlansl MaTpunbl A = | 3

NPOMEKYTOYHOM aTTecTalMu (3a4eT)
[lonsTHE OMpenenuTens, €ro CBOICTBA 1 BEIYUCICHHUE.
Martpuiisl v ACUCTBUS C HUMH.
OOpatHass MaTpHIla, AITOPUTM OOpAIICHUS] MATPHUITHI.
PaHr MaTpuIibl U OPSIOK €ro ONpeIeIICHHS.
Pemmenre cucteMbl TUHEHHBIX anreOpandecKux ypaBHEHHH 110 mpaBmiy Kpamepa,
Pemrenre cucTeMbl THHEHHBIX aNreOpandecKnX YPaBHECHUA MaTPUIHBIM
CHoco0oM.
Pemenue cuctembl IMHEHHBIX alreOpandeckux ypaBHeHUi Metogom ["aycca -
Kopnana.
OCHOBHBIE TUIIBI CUCTEM JIMHEHHBIX YPAaBHEHUN U CLIOCOOBI MX HCCIEA0BAHHUA.
Teopema Kponekepa-Kanennu.
[TonsiTue BekTOpA.
JInHeliHbIe onepanuy HaJ BEKTOPaMHU.
JInHeliHas 3aBUCUMOCTh U HE3aBUCHUMOCTh BEKTOPOB.
[TonsiTue 6azuca U pa3MEPHOCTH JIMHEHHOTO MPOCTPAHCTRA.
Paznoxenue BekTopa 1o 6a3ucy, KOOpaAHMHATHI BEKTOPA.
[Ipoexnusa BEKTOpa Ha OCh, TEOPEMBI O MMPOEKIIUSIX.
JluneliHble NEUCTBUS HAJl BEKTOPaMHU B KOOPJMHATHON (hopMe.
PaccrosiHue mexny 1ByMsl TOUKaMH, I€JICHUE OTPE3Ka B JAHHOM
OTHOILLICHUU.
CkansipHO€ U BEKTOPHOE MPOU3BEICHUE IBYX BEKTOPOB, UX OCHOBHBIE
CBONCTBA.
BripaxkeHnune CKaJsIpHOTrO ¥ BEKTOPHOTO MTPOU3BEICHHUS IBYX BEKTOPOB B
KOOpAWHATHOH (opme.
Tpu THIa NPOU3BENECHUN BEKTOPOB.
CwMmenianHOe TPOU3BEICHUE TPEX BEKTOPOB: OMpeiesieHrne, CBONCTBO,
KOOPAUHATHOE BBIPAKECHUE.
JInHelHbIE OTIEepaTopHI.
CutyanuoHHbIE 32/1a4H JJI51 IPOMEKYTOYHOM aTTecTanuu (3a4er)

4 2 -1 -1 5 2
-3 -1|C=|1 3 2

2 5 =2 -2 6 =2

6C™;

4 2 -1 -1 2
-3 —-1|C=| 1

2 5 =2 -2 6 =2
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4 2 -1 -1 5 2

3anaua 3. /lane matpunei A=|{3 -3 -1|{C=| 1 3 2

Breraucnute OIIpCACIINTCIIN |A

3anaua 4. Jlaue matpunei A={3 -3 -1|{C=| 1 3 2

HpI/IBCCTI/I K AMaroHaJiJcHOMY BUY U BbBIYHUCJIIUTD OIIPCACIUTCIIb

2 5 =2 -2 6 -2

,|Cl, AC| Y TIPOBEPUTH paBeHCTBo|AC| = |CA| = |C||A|

4 2 -1 -1 5 2

2 5 =2 -2 6 -2
1 1 57
4 6 2 2
- 2 31
8 -2 1 5

4 2 -1 -1 5 2

3anaua 5. /lauel matpunei A={3 -3 -1|{C=| 1 3 2

2 5 =2 -2 6 =2

Pemmts cucremsl ypaBHeHui o ¢popmynam Kpamepa nu MaTpuuHbIM METOI0M

X, +4x, —4x; =1
2x,—3x,+x;,=0
Tx,—4x,+3x; =6

2x,+6x, +9x;, =17

X, +4x,-5x,=0

2x,+x,=10x;, =7

4 2 -1 -1 5 2

3anaua 6. /lausl matpunei A={3 -3 -1|C=| 1 3 2

Pemuts cucreMsl ypaBHeHU M 110 MeTOA0M ["aycca

2 5 =2 -2 6 -2
S5x,+x,=2x;+x, =6
X, =2x,—x;+2x, =2
2x,+5x,—x, =5
3x,+3x, —x; —3x, = -1

Kpurtepuu onpesesieHusi OlleHOK Ha 3a4eTe

KpnTeplm H IIKAJIa OICHUBAHUA 3a4Y€Ta M0 JTUMCHUIIJIMHE

3a4TEHO CTYIEHT YCBOWJ MpPOTpaMMHBIA MaTepuai, MO CYIIECTBY H3JIaraeT ero,
OTHpasiCh Ha 3HAHUSI OCHOBHOH JINTEPATYPHI;
HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;
YBA3BIBACT YCBOCHHBIC 3HAHMS, MOHSATUS M TMOJOKEHUS C MNPaKTHUYECKOU
peanuzaiyen U peleHueM CUTYallMOHHOW 3aa4H;
JIeJTaeT BHIBOJBI 1 0000IIEHYSI, apTyMEHTUPYET UX;
BJIaJICCT MOHATUUHBIM anmnapaToM;
MIPABIJIFHO PEIINJI CUTYAIIMOHHYIO 33/1a4y.

HE 3a4TEHO CTYICHT HE YCBOWJI 3HAUUTEIHHON YaCTH MPOTrPaMMHOTO MaTepraa;

JIOMTYCKAeT CYIICCTBCHHBIC OMIMOKA W HETOYHOCTH B MPAKTUICCKOM
NPUMCHCHUU 3HAHUM, MOHATHM, YMEHMH U HaBBIKOB JJI1 pPELICHUs
CUTYallMOHHOM 3a/1a4H;

WCIIBITHIBAECT TPYIHOCTH B MPAKTUUECKOM MIPUMEHEHUU 3HAHUH;

He (popMynHpyeT BEIBOJIOB U 000OIIEHHIA, HE MOXKET apryMEHTHPOBATh CBOU
MBICITH ¥ BBIBOJIBI,

HE BJIaJICeT MOHITHHHBIM allapaToM;
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| HC PCHINJI CUTYAlITMOHHYIO 3a1a4y.

IlepeyeHb THMOBBIX KOHTPOJILHBIX BONMPOCOB /JIsl YCTHOTO ONPOCa Ha
MPOMeKYTOUHOM aTtTecTaunu (1uddepeHunaIbHbIN 3a4eT)
1. VYpaBHeHMEe NTUHUN HA IIOCKOCTH, YPABHEHUE OKPYKHOCTH.
VYpaBHeHHE NPAMOM, TPOXOASIIEH Yepe3 JaHHYIO TOUKY NEPHEHANKYIISIPHO JAHHOMY
BEKTOpY.
Oob1ee ypaBHEHHE MPSAMOIA.
YpaBHEHUE IPSIMON B OTpE3KaxX.
VYpaBHEeHHE MIPSAMOI € YIIIOBBIM KO3()PHUIIHEHTOM.
[Iy4ok nmpambIX.
VYpaBHEHUE NPAMOI, IPOXOAALIEH YEPE3 JIBE TAHHBIE TOUKHU.
VYroa Mexay npsSiMbIMU Ha TIOCKOCTH.
VYcnoBus napaliyieIbHOCTH U MEPIEHIUKYIISIPHOCTH MPSMBIX HA IIOCKOCTH.
0. KanoHnueckue ypaBHEHHsI SJUTUIICA, TUTIEPOOIIBI, TapadoIbl U UCCIIE0OBaHUE UX (OPMBI.
1. Kanonuueckue ypaBHEHUS MPSMON B MPOCTPAHCTBE, HAMIPABIISAIOIINE KOCUHYCHI, YTOJl
MEXAY NPSIMOH U IUIOCKOCTBIO.
12. Obuiee nouaTHe GPyHKIIMOHATBHON 3aBUCUMOCTH.
13. TlonsiTe MHOKECTBA.
14. Onepauuu HaJ MHOKECTBAMH.
15. CxoauMOCTh MOHOTOHHOM OIpaHUYEHHOM MOCIEI0BATEIbHOCTH
16. Hucnoast mocinea0BaTeIbHOCTbD.
17. Ilpenen yncnoBoy MOCAEI0BATEIBHOCTH,
18. CpoiicTBa npeenoB MNocae0BaTeIbHOCTH.
19. IIpenen pyHkuuu B TOUKE U HA OECKOHEYHOCTH.
20. OcHOBHBIE TEOPEMBI O TIpeaeIax.
21. beckone4yHo Manble GYHKIIUU U UX CBOWCTBA.
22. CBs3b (hyHKIIMH, €€ Mpefena U 0ECKOHEUHO MaJIOH.
23. beckoHe4yHo 6ombIIKe QYHKIUU U UX CBA3b C OECKOHEUHO MAaJIbIMU.
24. 3aMeyaTenbHbIe PEAEIIbl U UX UCIOJIb30BAHME.
25. HenpepbIBHOCTH GYHKIIUU B TOUKE.
26. OIHOCTOPOHHUE MIPEAEIIB 1 OJHOCTOPOHHSSI HEMTPEPHIBHOCTb.
27. Touku pa3pbiBa U UX KJIacCU(UKAIUS.
28. CpoiicTBa pyHKIUH, HEIPEPHIBHBIX HA OTPE3KE.
CuTyanuoHHbIE 3212494 VISl IPOMEKYTOYHOI aTTecTaunu (g depeHuanbHbIA
3a4er)
3anaua 7.
[TocTpouts Touku u BekTopsl: a) A(1, 7), B(-3, 8),@ ;0)C(2,7,2),
D(-3,-1,0), CD;
3anaua 8.
Hanst Bextopsl:a (1,7), b(—3,8). BeruancauTe u n300pa3uTh B CHCTEME KOOPIMHAT CIEAYIOIINE

o

e~ I

JIMHEHHBIC KOM6I/IHaI_II/II/I 9TUX BECKTOPOB

2.a+h a—b 2rP.
2
3amaua9.

Haiitu nunelinyro koMmOnHanuio BekTopoB: a =(1,9,0,2),

b= (-8,1, 0,1),2 =(7,5,-3,0) c koapdumuertamu o= 6, f=-2,y=15;
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3anaua 10.
ByayT nu BeKTOpBI IMHEWHO 3aBUCUMBI HJIM JTMHEHHO HE3aBUCUMBI B CICAYIOIMMUX TPEX CIydasx:

a)a=(8,4),b=(-4,-2):6) a=(-1,1,1),b=(-2, 2,-1);
B)a=(-1,5,1),b=(-2,2,-1),c=(2,-1,3).

3agaua 11. J/lans! Tpu BeKTOpa: a= (2,2,3) ,l_a =(0,1,1) ,E =(2,1,1). doka3zaTh, 4TO cucTEMA
{a ,b ,C } o6pasyer Gasuc B R’. Haiiti pasioxenue BekTopa d=(2,4,6)110 3TOMY Ga3ucy.

3agaua 12. JlaHbl BEKTOPHI 5(—2 ,1, 0),b_( 0,3,1). Haiitu ‘Z ,Z (; ,5) ,np; (2 a- 5

Kpurepun u mkana oneHku 1uddepeHunpoBaHHOro0 3a4eTa no AMCUUIInHe

Onenka XapakTepucTHKH 0TBeTa 00y4amerocs

OTiIn4HO - CTYACHT TIJIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBIN
MaTepHai;

- YBEpPEHHO, JIOTMYHO, IIOCJIENIOBATEIbHO W TPaMOTHO €ro
W3J1aracr;

- omupasch Ha 3HAHWS OCHOBHOM W JIONOJIHUTEIHHOMN
JUTEPaTyphl, TECHO MPHUBA3BIBACT YCBOCHHBIE  HAy4YHbIC
MTOJIOKEHUS C TPAKTUYECKOMN JeATETHHOCTHIO;

- yMeno OOOCHOBBIBAET M apryMEHTHUPYET BBIJIBUTAEMBbIE UM
1791 ()

- JIeJaeT BBIBOJBI H 0000IICHNS;

- CBOOOJIHO BJIQICET CUCTEMOM MOHATHUH 1O JUCIHMILINHE;
-IIPABWJILHO PEIINII CUTYAIlMOHHYIO 3a/1a4y.

Xopoiio - CTYJIEHT TBEPAO YCBOWJ IIPOrpaMMHBIN MaTepuai, TpaMOTHO U
M0 CYUIECTBY H3JaraeT €ro, ONUpasich Ha 3HAHUS OCHOBHOM
JUTEpaTyphl;

- HE JIOMYCKAaEeT CYIIECTBEHHBIX HETOYHOCTEH;

- yYBA3bIBACT  YCBOCHHBIC  3HAHUSA C  MPAKTUYCCKOMN
JIeSITCIbHOCTBIO;

- aQpTyMEHTHUPYET HAyYHBIE TIOJIOKCHUS;

- JIeJaeT BBIBOJBI H 0000IICHNS;

- BJAJCET CUCTEMOM MOHATHH 1O TUCIUILINHE,

-IIPABWJILHO PEIINII CUTYAIlMOHHYIO 3a/1a4y.

VY 10BIIETBOPUTENHHO - CTYIGHT YCBOWJI TOJBKO OCHOBHOHM MPOTPAMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONHPAsICh Ha 3HAHUS TOJBKO
OCHOBHOM JIUTEPATYPHI;

- JIOIyCKAaeT HECYIIECTBEHHBIE OITMOKU U HETOUHOCTH;

- WCIBITBIBAET 3aTPyAHEHUS B NPAKTHUYECKOM MPUMEHEHUU
3HAHUM;

- c1abo apryMEeHTUPYET HAayJHbIE TIOJIOKCHUS;

- 3aTpyAHseTCs B (POPMYITHPOBAHUH BBIBOJAOB U 000OIICHMIA;

- YJaCTHUYHO BJIaJIcET CUCTEMOU MOHATHH MO TUCIUILINHE;

- C 3aTPYAHEHUSIMU PEIINJI CUTYAallMOHHYIO 3a]1a4y.

HeynosnerBopurensHo - CTYHEHT HE€ YCBOWJ 3HAYUTEIBHOM YacTH MPOrPAMMHOIO
Marepuana;

- JIONYCKaeT CYIIECTBEHHbIE OIMMOKM M HETOYHOCTU IMPHU
paccMOTpEeHHUH TPOOIIeM;

- UCHBITBIBAET TPYAHOCTH B MPAKTHUYECKOM IPUMEHEHUHU
3HAHUM;

- HE MOXKET apryMEHTHPOBATh HAYUYHbBIC MMOJOKEHUS;
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- He GOpPMYIIHPYET BHIBOJIOB U 000OIICHUI;
- HE PEIInJI CUTYAllMOHHYIO 3a1a9y

N —

== 00N U kW

12.

13.
14.
15.
16.
17.
18.
19.
20.
. OCHOBHBIE METO/1bI MPUOJIMKEHHOTO BHIYMCIIEHUS OIIPENEICHHOIO HHTETpaIa.
22.
23.
24.
25.
26.
27.
28.
29.
30.

21

31.
32.
33.
34.

35.
36.
37.
38.
39.
40.

ITepeyeHb THIIOBBIX KOHTPOJIBHBIX BOIIPOCOB /I YCTHOI'O OIIPOCa HA
NPOMEKYTOYHOM aTTecTanuu (3IK3aMeH)

Heomnpenenennslii H”HTErpal ¥ €ro CBOMCTBA.
OOuue MeTo/1bl UHTETPUPOBaHUS (HEMOCPEICTBEHHOE UHTETPUPOBAHHUE, METOJ 3aMEHbI
MIePEMEHHOM ).
Meron UHTETPUPOBAHMS 110 YACTSM.
ITpencraBnenue npaBUIbHOM paliMoOHaIbHON APOOH B BUJE CyMMBbI IPOCTEHIIUX.
WuTerpupoBanue palMoOHATbHBIX (DYHKIMHA ITyTeM pa3iokKeHUs Ha MPOCTeHIIne Jpoou.
WHTerpupoBanue UppalOHAIBHBIX QYHKIUH
HHTerpupoBaHue ¢ MOMOILBI YHUBEPCAIBHOW TPUTOHOMETPUYECKON MOICTaHOBKH
OCHOBHBIE CBOWCTBA ONPEICIEHHOI0 HHTErpasa.
®opmyna HeroToHa - Jleitbauna.

. IIpuitoxkeHus onpeneacHHbIX HHTErPajoB.
. Boruncnenne mromanel IUIOCKMX (UTYp B JEKapTOBBIX KOOPAWHATAX C IOMOIIBIO

ONpeNIeIEHHOTO UHTErpaia

Brprunciienne mmomaan  KpUBOJIMHEWHOrO CEKTOpa C IMOMOIIBI  ONPEIEIEHHOTO
WMHTErpaia

Brruncnenue 06beMOB TeJl ¢ TOMOIIBIO ONIPEEIEHHOIO HHTETpalla

Brluncnenue AauHbI 1yry IUIOCKOKW KPUBOW € MTOMOILBIO ONPEAEIEHHOr0 HHTErpaia
Beruncnenue mioniaay MNoBEpXHOCTH BPALLIECHHUS C IOMOILBIO OIPEAEIEHHOIO UHTErpasa
Brruncnenue paboThl ¢ TOMOIIBIO ONPeAeIEHHOTO HHTErpaia

Haxox1eHre KoopAMHAT LIEHTPA TSKECTU C TIOMOIIBIO ONPEACIEHHOTO HHTErpalla
[ToHsTHS HECOOCTBEHHBIX HHTETPAJIOB.

I'eomeTprueckuii cMbICI HECOOCTBEHHBIX HHTEIPAJIOB.

OcHoBHbIE CBOWCTBA U MPU3HAKU CXOJAUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

ITonsiTie HeCOOCTBEHHOTO MHTErpaJa.

CBolicTBa M IPU3HAKK CXOJUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

Brruncnenne HecoOCTBEHHBIX HHTEIPAJIOB.

[Tpuno>xeHnss HecOOCTBEHHBIX UHTETPAJIOB.

ITonsiTHE KPaTHOrO MHTErpaa.

CBolicTBa KpaTHBIX HHTETPAJIOB.

Beluncnenne KpaTHbIX HHTErPAJIOB.

[IpunokeHus KpaTHBIX UHTETPAJIOB.

ITocnenoBarenbHOCTD. IIoHATHE YHCIIOBOTO Psia; CXOASAIIMECS U PACXOASIIUECS PSBI,
CyMMa psja.

OcHOBHBIE CBOWCTBA CXOJAIIMXCS PSIIOB.

JlocTaTOuHBIE IPU3HAKU CXOIUMOCTH PSAIOB

3HaKo4epeyIoIHecs U 3HaKOIIEPEMEHHBIE PsiJibl, a0COIIOTHAS U YCIOBHAS CXOJUMOCTH.
@OyHKIMOHANBHBIE PsIJIbl, 00JIACTh UX CXOJUMOCTH, CBOWCTBA PABHOMEPHO CXOSAIINXCS
PAIOB.

CreneHHbIe psbI U HX CBOWCTBA.

WuTepBan ¥ paguyc CXOAMMOCTH CTEIIEHHOTO pAJa.

I'eomeTpryeckoe MpeacTaBIeHNE KOMIUIEKCHBIX YHCEI.

Monyib 1 apryMeHT KOMIUIEKCHOTO YHCIIA.

@DopMBI IPEICTaBICHNUS KOMIIEKCHBIX YHCEII.

ApI/I(bMCTI/I‘ICCKI/Ie ,HeﬁCTBI/IH Had KOMIIJICKCHBIMU YU CJIaMHU.
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41.

42.
43.

44,
45.

46.
47.
48.
49.

50.

51

54.

YMHOXKEHUE U JIeJIEHUE KOMITJIEKCHBIX YHCENI B TPUTOHOMETPUUECKON U KOMIUIEKCHOM
dopmax.

BosBenenne KOMIUIEKCHOTO YHCTa B CTEIeHb, hopMyna Myaspa.

N3BneueHne KOpHA U3 KOMIUIEKCHOTO YHCIIA B TPUTOHOMETPUYECKOM U MMOKA3aTeIbHOMN
dopmax.

®opmyisl Diinepa.

[TonsTre QyHKINHA KOMIUIEKCHOTO IEPEMEHHOTO.

OObixkHOBeHHBIE MU PepeHInanbHbIe YPaBHEHNUS, TIOPSIOK YpaBHEHUs, 00111ee 1 4aCTHOE
pELICHHS.

I'eomerpuueckuii cMbica 1udhepeHnanTbHOr0 ypaBHEHHUS.

VYpaBHEHUS C Pa3IEISIONUMUICS TEPEMEHHBIMH.

Onuoponusie tuddepeHnnanbHbie ypaBHEHUS, IMHEHHBIC ypaBHEHUs | mopsiaka,
ypaBHeHHe bepHyn.

JluHeliHbIe OJJTHOPOAHBIE U HEOAHOPOAHBIC U epeHIInaNbHbIC YPaBHEHHS C
MOCTOSTHHBIMH KO3 HUITMESHTaMH.

. CTpyKTypa 00I11ero perieHus.
52.
53.

VYpaBHEHHs BTOPOTo MOpsAKa ¢ IPaBOil YacThIO CHENMAIbHOTO BUJA.
Juddepenunanbable ypaBHEHHs! BHICIINX MOPSAKOB, TOMYCKAIOIINE TOHUKEHUE
HOpsIZIKA.

OcHOBHBIE YpaBHEHUS MaTeMaTHYeCKON (DU3UKH.

CuryannoHHbIe 321241 AJ15 POMEKYTOYHOH aTTecTANMHN (IK3aMEH)

0z 0z
3agaya 13. HaiitTh dacTHBIC TPOM3BOAHBIE — H ——  CICAYIOMMX  (YHKIIHIA:
ox oy
z=5x"y+2x-3y-3;
} 0z 0z y
3agaya 14. HaiitTh dacTHBIC MPOM3BOIHBIC a— " 8_ CIIEAYIOMHMX  ()YHKIIHIA:
X Y

z =tg(x*+y’ —5)+cosxy;

3agaya 15. BeINOIHUTS HHTErPUPOBAHUE [TOYACTSIM.
1) J.xe_xdx
2) jarccos 3xdx

3agaya 16. Beruncauts HHTErpajbl OT pallMOHANBHBIX IpOOeii.

1)j(

2 42x-5 ?
); tex—o J- xdx
x +5)'(x—1) (x—1)~(x2—4x+3)

3amauya 17. BeruncauTs 1o tadiumam.

D |

Sx=7
> dx 2) J-xarctgfdx
x“+2x+10 3

KpnTepnn H IIKAJAa OICHKH IK3aMEHa IO JMCIHUIIJINHE

Onenka XapakTepHCTHKH OTBeTa CTY/IeHTA

Otimyno - CTYACHT FJ'IY60KO 1 BCCCTOPOHHC YCBOUJI HpOI‘paMMHI:IfI MaTcpual;

- YBEPEHHO, JIOTHYHO, MTOCIIEIOBATENIHO U TPAMOTHO €0 M3J1araer;
- OIMPAsCh Ha 3HAHWUA OCHOBHOW W JIONIOJHUTEIHHON JINTEPATYPHI, TECHO TPUBSI3BIBACT
YCBOCHHBIC HAYYHBIC TIOJOXKECHUSI C MPAKTUYCCKOMN AESITeNbHOCTBIO;
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- yMeJI0 00OCHOBBIBACT M aPTyMEHTHUPYET BBIBUTAEMbIC UM HJICH;
- IeJIaeT BHIBOABI K 0000IIEHNS;
- CBOOOIHO BJIAJIEET CUCTEMOM ITOHATHUH 10 JUCIIAIUINHE.

Xoporio

- CTYJCHT TBEPJO YCBOWJI MPOTPAMMHBIN MaTepuai, FPaMOTHO U 1O CYIIECTBY U3J1araet
€ro, OTMPAasiCh Ha 3HAHK OCHOBHOM JIUTEPATYPHI;

- HE JIOMYCKAET CYIIECTBEHHBIX HETOUHOCTEH;

- YBSI3bIBAET YCBOCHHBIC 3HAHUS C IPAKTUUECKOU NEATEIHLHOCTHIO;

- ApTYMEHTUPYET HAy4YHbIC MOJIOKCHUS;

- IeJIaeT BHIBOIBI K 0000IIEHNS;

- BIQJICET CUCTEMOM MOHITHUH 110 JIUCIMILIIHE.

Y noBneTBop
UTEIHHO

- CTYJICHT YCBOMJI TOJBKO OCHOBHOM MPOTrpaMMHBIl MaTepHal, Mo CYIIECTBY H3JIaraet
€ro, ONHMPAsCh HA 3HAHHS TOJHKO OCHOBHOM JINTEPATYPHI;

- JIOMyCKaeT HeCYNIECTBEHHbIC ONTMOKH U HETOUYHOCTH;

- UCTIBITHIBACT 3aTPYIHCHUS B MPAKTHICCKOM MPUMEHEHNH 3HAHUIA,

- ¢1abo apryMEHTUPYET HAyJHbBIE TTOJIOKCHHS,

- 3aTpyaAHACTCS B (OPMYIHPOBAHUH BBIBOJOB U 00OOIICHHUH;

- YACTHYHO BJIAJICET CHCTEMOM TMOHSATHIA 110 TUCIUIUIAHE.

Heynosners
OPHUTEIBHO

- CTYZCHT HE YCBOMJI 3HAYUTEIBHOM YaCTH MIPOTPaMMHOT0 MaTepuania;

- JIOMyCKAaeT CYIECTBEHHBIE OINOKH M HETOYHOCTH IIPH PACCMOTPEHUH MTPOOIIeM;
- UCTIBITBIBAET TPYAHOCTH B MPAKTHYECKOM NPUMEHEHUH 3HAHUM;

- HE MOXKET apryMEHTHPOBATh HAyYHbIE MOJIOKEHUS;

- He QOpPMYIUPYET BHIBOJIOB U 0000IICHHUH.

[Iporpamma cocrasnena B coorBeTcTBuM ¢ TpeboBanussmMu GI'OC BO no HanpasieHuo
noarotoku 09.03.03 IlpuknagHas nHbOpMAaTHKA.
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