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1. HEJIU OCBOEHUSA JUCIIAITJINHBI

Lenn nzyyenus nucuuiuimabl «MatemaTukay:
- OBJIaJICHUE OCHOBHBIMHM METOJaMHU UCCIICIOBAHUS U PEIICHUSI MAaTEMaTUYECKUX 3aj1ay; -
- BBIpa0OTKa YMEHHUS CAMOCTOSITENIbHO PACHIMPATH MAaTEMAaTUUECKUE 3HAHUS U TIPOBOJIUTH

MaTeMaTHYCCKHUN aHaIN3 IMPUKIAAHBIX 3a1a4.

2. MECTO JUCIHUIIVIMHBI B CTPYKTYPE OIIOII
Hucnunmuna «MatemaTtukay BXoauT B biiok 1 «Jluctumimasl (MOAYIIH)» B 00s3aTENBHYIO

4acCThb.

[IpenmecTByromye JUCUUIUIUHBL (KypCHI,
MOJ1yJIN, IPAKTHKH)

[Tocnenyroume TUCUUITIMHBI (KYpCHI,
MOJ1yJIN, IPAKTHKH)

dusnka

Maremaruueckasi JIOTUKa U TEOPUsI
AJITOPUTMOB

Teopust cuCTEM U CUCTEMHBIN aHAIIN3
WudopmalinoHHbIE TEXHOJIOTUN U
porpaMMHupOBaHUE

Teopust BEpOATHOCTEN U MaTeMaTUYeCKast
CTaTUCTHUKA

Marematuyeckoe 1 UMUTAIMOHHOE
MOACIIUPOBAHUC

CucreMbl HCKYCCTBEHHOTO MHTEJUIEKTA

OcBoeHne AUCIUILIMHBI «MaremaTtuka» (GopMupyer y oOydaromuxcs: 3HaHUs, HaBbIKH U
YMEHUS B 00J1aCTH MaTEMATUKH, TPUMEHSIEMBIX B IPOrPaMMHUPOBAHHH.

3. IJTAHUPYEMBIE PE3YJIBTATHI ObYYEHHUA 11O JUCHUIIJIMHE

DopmMuUpyeMbIE KOMIIETEHLIMHU

[Inanupyemsblie pe3ysbTaThl

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

MATCMaTH4CCKOTO aHan3a 1 v OOlIEMHKEHEPHBIE | YMeeT — pemiaTh  CTaHIapTHBIE
M JIUPOBAHUA, T THYCCKOI'O U
OACHPO » TCOPETHHCCKOTO M | syapma B npoQeCcCHOHANBHBIE  3ala4d  C
OKCIICPUMECHTAJIBHOT'O o
po(eCCUOHATLHON | IIPUMEHEHHEM €CTECTBEHHOHAYYHBIX
HCCIIeIOBAHUS B N
JNIEATENEHOCTH. ¥ OOIEMH)KEHEPHBIX  3HAHMIA,

po(heCCUOHATBHON EATEIEHOCTH

METOIO0B MAaTEMAaTHYECKOIO aHaIM3a
Y MOJICITHPOBAHUS

BianeeTr HaBbIKAMH TEOPETHUYECKOTO
u IKCIIEPUMEHTAIILHOTO
HCCIIeIOBaHUS 00BEKTOB
npodecCHOHATBHOM IeATeITBHOCTH

YK-1. Crioco6eH oCymecTBISITh
IIOUCK, KPUTUYECKUN aHAIIN3
UH(pOpMaLUH, IPUMEHATh
CUCTEMHBIN NOAXOH IS

VYK-1.2. Hcnons3yer
CUCTEMHBIA IIOAXOJ
JUTSE pelIeHus
MMOCTaBJICHHBIX 3a1a4

3HaeT CyIIHOCTb U MIPUHIIUIIBL
CHUCTEMHOT0 MOAX0a

YMmeer aHAIM3UPOBATH 33]1a4y C
HUCIIOJIBb30BaHUEM CUCTEMHOI'O
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pElIeHHS TOCTABJICHHBIX 3a7a4 moaxona
Baaneer
aHajIu3a
IIOCTABJICHHBIX 3aJ1a4

HaBbIKaMH

TS

CHUCTEMHOT'0
pelieHus

4. OFBbEM JIUCHUITJIMHBI U BUAbBI YUEBHOW PABOTBI
OOmuit 00beM UCHHUIUIMHELI COCTABILIET 9 3aUETHRIX eOUHHUIL, 324 aKageMUIeCKUX Jaca.

Ounas hopma oOydeHHst

Bun yueGHOM paboThI Bcero TpumecTtpsl

4acoB 1 2 3

KonTtakTHas pabora (Bcero) 112,5 50 30 32,5

B TOM YHCJIE:

1) 3anarus nexiuonnoro tuna (JIK) 40 20 10 10

U3 HUX

— JIEKIIUH 40 20 10 10

2) 3anstusa ceMunapckoro tumna (I13) 70 30 20 20

U3 HUX

— cemuHapsl (C)

— npaktuueckue 3ausatus (I1P) 70 30 20 20

— nmaboparopHsie paboTsl (JIP)

3) rpynmnoBbie KOHCYJIbTAIUH 2 2

4) uHIMBUAYyadbHAs paboTa

5) npoMeXyTOuHas aTTecTalus 0,5 0,5

CamocrosiTesbHas padora (Bcero) (CP) 221,5 94 78 49

B TOM YHCIIE:

KypcoBoii mpoekt (pabora)

PacuerHo-rpadudeckme paboTh

KontponbHas pabora

Pedepar

CamomnoaroroBka (caMOCTOSITEIbHOE U3YUEHUE PaA3JIETIOB, 221 94 78 49

npopaboTKa ¥ MOBTOPEHHUE JIEKIIMOHHOTO MaTepHasa U MaTepuana

y4eOHUKOB U YU€OHBIX TOCOOUH, MOATOTOBKA K JJAOOPAaTOPHBIM H

MPAKTUYECKUM 3aHITHSIM, KOJUIOKBUYMaMH T.]1.)

IloaroroBka K arTecTralyu 26,5 26,5

O6muit 00bem, yac 360 144 108 | 108

dopma MpoOMeKyTOUHOU aTTecTaluu 3auer Hud. | Ok3

3a4er
3aouHas (hopma oOydeHHS
Bun yueGHOM paboThI Bcero TpumecTtpsl

4acoB 1 2 3

KonTrakTHas pabora (Bcero) 29,1 8,3 10,3 | 10,5

B TOM YHCJIE:

1) 3anarus nexiumonnoro tuna (JIK) 12 4 4 4

U3 HUX

— JIEKLIUH 12 4 4 4

2) 3anstusa ceMunapckoro tumna (I13) 16 4 6 6

U3 HUX




— cemuHapsl (C)

— npaktuueckue 3ausatus (I1P)

16

— naboparopusbie padotsl (JIP)

3) rpynnoBbie KOHCYJIbTAlUU

4) uaIMBUAYyadbHAs paboTa

5) NpoMeKyTOUHAsI ATTECTALIMS

1,1

0,3

0,3

0,5

CamocrositesbHas padora (Bcero) (CP)

330,9

132

94

89

B TOM YHCJIC:

KypcoBoii npoexT (pabora)

PacuetHo-rpaduueckne paboTsl

KontponbHas pabora

Pedepar

CamomoAroToBKa (CaMOCTOSATEIEHOE U3YUEHHUE Pa3IeiioB,
npopaboTKa ¥ MOBTOPEHUE JIGKIIMOHHOTO MaTeprala i MaTeprana
y4eOHHMKOB U y4E€OHBIX MTOCOOUH, TOATOTOBKA K JJAOOPATOPHBIM U
IMPAKTUYCCKUM 3aHATUAM, KOJUIOKBUYMaMH T.,Z[.)

315

132

94

89

ITonroroBka K arrecTanuu

15,9

3,7

3,7

8,5

OOmuit 006eM, gac

360

144

108

108

dopma MPOMEKYTOUHOMU aTTECTALNHU

Hudo.

OK3

3auer

3a4€CT

5. COAEPKAHUE U CTPYKTYPA JTUCHUIIJIMHDbI

5.1. Conep:xaHue TUCHMILINHBI

Ne paznena HaunmenoBanue Coneprkanue pasnaena (TeMbl)
(Tembl) paznena (Tembl)
1 pa3ped. JInneitHas aaredpa M OCHOBbBI AHAJIMTHYECKOI reoOMeTpHHU
Tema 1.1 Anrebpa MaTpuIl 1 [TonsiTue onpeaenuTens, €ro CBOMCTBA U BIUUCIICHUE.
OIPEAEIIUTENH. Marpunp! u neiictBust ¢ HuMu. O0paTHast MaTpuIa,

ITOPUTM OOpaleHus] MaTpuIbl. PaHTr MaTpuiibl 1
MIOPSAJIOK €0 ONPENETCHHUSL.

Tema 1.2. | Pemenune cucrem
JIMHEUHBIX YPaBHEHUN

Pemenue cucteMbl TMHEHHBIX anreOpanvdecKux
ypaBHEHHIA 10 npaBuiy Kpamepa, MaTpudHbIM CIOCOOOM
u metosioM ["aycca - XKopaana. OCHOBHBIE THUIIBI CUCTEM
JMHEWHBIX YpaBHEHHUH U CIIOCOOBI MX MCCIIEIOBAHMUA.
Teopema Kponekepa-Kanesnnu.

Tema 1.3. | BektropHbie
MIPOCTPAHCTBA.

ITonsTue BexTopa. JIMHENHbIE OIlepaluy HaJ BEKTOPaMH.
JIuneitHast 3aBUCUMOCTD U HE3aBUCUMOCTb BEKTOPOB.
[TonsaTue 6a3zuca U pa3sMEPHOCTH JTMHEHHOTO
npocTpaHcTBa. Pa3noxxenue BekTopa o 6asucy,
KoopauHaThl BekTopa. IIpoekius BekTopa Ha ocb,
TEOpEMBI O TPOCKUMAX. JINHEHHbIEC NEHCTBUS HAl
BEKTOpaMH B KOOpAMHATHOHU opme. PaccrosiHre Mexay
JBYMsI TOUKaMH, JEJICHHE OTPE3Ka B JTAHHOM OTHOLICHHH.

Tema 1.4. | JluneiiHble onepaToOpBHI.

CkansipHO€ ¥ BEKTOPHOE IPOU3BEIECHUE ABYX BEKTOPOB,
MX OCHOBHBIE CBOMCTBA. BrIpaskeHUE CKaNSIpHOTO U
BEKTOPHOI'O MPOU3BEJICHUS IBYX BEKTOPOB B
koopauHaTHOU (popme. Tpu Tuma mpou3BeIeHUN
BEKTOpOB. CMEIIaHHOE MTPOU3BE/ICHUE TPEX BEKTOPOB:
onpeereHue, CBOMCTBO, KOOPANHATHOE BBIPAXKEHUE.
JInHenHpIe onepaTopsl.

Tema 1.5. | IIpocTeiimue 3agaun

YpaBHEeHUE JTMHHI Ha TIJIOCKOCTH, YPAaBHEHHUE
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aHAITNTUYECKOM
TEOMETPHUH.

OKPY>KHOCTH. Y paBHEHUE NPSAMOM, MPOXOISIICH yepe3
JAHHYIO TOUKY MEPHEHIUKYIISIPHO JAHHOMY BEKTOPY.
Ob6miee ypaBHEeHHE IPSMON. Y paBHEHUE TIPSIMOIA B
OTpe3Kax. Y paBHEHHUE IPSIMOU C YIIIOBBIM
kod(purmentom. [lyqox npsMbIx. YpaBHEHHE MPSMOH,
MPOXOJSIIECH Yepe3 ABE JaHHbIE TOUYKHU. YTOJI MEKIY
MPSIMBIMH Ha TUIOCKOCTH. Y CJIOBUS NAPAJJIEIBHOCTH U
MEePIEHIUKYIISIPHOCTU MPSMBIX HA

mIockocTy. KaHoHNYeCKre ypaBHEHUS AJUINIICA,
rurnepOoJIbl, TapadoIibl U UccieI0BaHuEe UX (POPMBI.
Kanonnueckue ypaBHEeHUS IPSMON B TPOCTPAHCTBE,
HaIpaBJISIOIINE KOCUHYCHI, YTOJl MEXAY MPSMOUN 1
IIJIOCKOCTBIO.

2 pa3aei. MateMaTu4ecKHil aHAJIN3.

Tema 2.1 DJleMeHTapHbIe [Tonsitue MHOkecTBa. Oniepaniii HaJi MHOYKECTBaAMU.
HOHSITUS TEOPUU CX0MMOCTh MOHOTOHHOW OTpaHMYEHHON
MHOecTB. OO1ee MOCJIEI0BATEIHHOCTH
MIOHSITHE
G YHKIIMOHATBLHOM
3aBUCHUMOCTH.
Tema 2.2 [Ipenen uncnoBoit Uucnosas nocienoBaresbHOCTh. [Ipenen yncinoBoit
IIOCJIEI0BATENBHOCTH. | IIOCIEA0BATEIbHOCTH, CBONCTBA IIPEJEIIOB
MOCJIEZIOBATEIHLHOCTH.
Tema 2.3. | [Ipenen ¢pyHKIMM. ITpenen ¢pyHKIMU B TOUKE U HA OECKOHEYHOCTH.
OcHOBHBIE TEOPEMBI O TIpeeaax. beCkoHeuyHO Masbie
¢byHkuMu 1 ux cBoiicTBa. CBs3b PyHKIMH, €€ Mpeaena 1
O0eckoHeYHO Majoi. beckoneuHo OonbIre PyHKITUN U UX
CBsI3b C OECKOHEYHO MaJIbIMU. 3aMeyaTeIbHbIE PEIeIbl
1 UX HUCIOJIb30BaHUE.
Tema 2.4. | HenpepbiBHbIE HenpepoiBHOCT pyHKIINH B Touke. OTHOCTOPOHHUE
GyHKIIH. npeiebl U OJJHOCTOPOHHSISI HETIPEPBIBHOCTD. TOUKH
paspbiBa 1 ux kinaccupukanus. CBolicTBa QyHKIUH,
HEMPEPBIBHBIX HA OTPE3KE.
Tema 2.5 | JuddepennuansHoe [Tpou3BonHas GyHKLIUHU B TOUKE, €€ (PU3NUECKHUIA U
HCYHUCIICHUE PYHKIIUA | TEOMETPUUYECKHUI CMBICT. [Ipon3BOIHBIE CIIOKHON 1
OJIHOH NEpEMEHHOM. obpartHoit ¢pynkuuu. J{uddepenupoanne GyHKINH,
[TpousBoaHas u 3aJlaHHBIX TapaMEeTPUUYECKU U HESIBHO.
mudhepeHmman JuddepeHunpyeMocTh GYHKINH B TOUKE, CBSI3b C
GyHKIIHH. HemnpepbIBHOCTHIO. J(uddeperiman GyHKIUU 1 ero
reomeTpuueckuii cMmpica. CoiicTBa nuddepenuana,
MHBAapHUAHTHOCTH €ro (POpPMbI, MPUMEHEHUE
muddepeHnmana B IpuOIMKEHHBIX BHIYUCICHUSX.
Tema 2.6. | Ilpuinoxenue OcHoBHBIE TeopeMbl TU(hepeHITnaTLHOTO HCUUCIICHHUS.
muddepentmansioro | (Teopema @epma, Teopema Pomns, Teopema Jlarpanxa,
HCUYUCIICHUS K Ko u paBuno Jlonurans). @opmynsl Teitnopa,
HCCIIEIOBAHUIO Maxkiiopena u ux npumeHenue. Ilonsatue sxcrpemyma
GyHKIHHA 1 ¢dbyakunn. Heo6xommMoe ycimoBue sKkcTpeMyma.
nocTpoeHuIo rpadukoB | JlocTraTouHble MPU3HAKU CYIIECTBOBAHUS SKCTPEMyMa.
GbyHKIHIA. HccnenoBanmne pyHKIMH Ha BBITYKJIOCTb U BOTHYTOCTb.
Cxema NOJHOT0 Hccae0BaHus (YHKIUU U TOCTPOCHHE
rpaduka. DeMeHThl (YHKIIMOHATHLHOTO aHaJIN3a.
Tema 2.7 Oyaknun Heckonbkux | [Tonarne GpyHkImu HeCKOIbKHX nIepeMeHHbIX. [Ipenen u
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NIEPEMECHHBIX.
Juddepennmanpaoe
HCUYHUCIICHUE QYHKITUN
HECKOJIbKUX
TIEPEMECHHBIX.

HEMpPEePHIBHOCTh (DYHKIIUU HECKOJIBKUX TIEPEMEHHBIX.
YacTHble TPOU3BOIHBIE (PYHKIUI HECKOIBKUX
nepemeHHbIX. [ToaHOE pupamenne ¢pyHkuu. [TomHbIH
muddepeHnman, npuMeHeHne noaHoro auddepenuana
B NMPUOIMKEHHBIX BhIUKCIeHUAX. JuddepenmpoBanme
HESIBHOU (PYHKIIMH HECKOJIbKUX IMepEMEHHBIX. YacTHBIC
MIPOM3BOJIHBIE BBICIINX MOPSAKOB PYHKIIMU HECKOIBKUX
IIEPEMEHHBIX.

Tema 2.8.

Heonpenenennsiii
AHTETpAI.

Heonpenenennbrit maTErpai u ero cBoiicTea. Oomme
METO/bl UHTETPUPOBAHUS: HETOCPEICTBEHHOE
WHTETPUPOBAHUE, UHTETPUPOBAHUE 11O YACTSIM,
WHTETPUPOBAHNE PALIMOHABHBIX (QYHKIIUH TTyTeM
pasNioKeHUsT Ha TPOCTEUITNEe APOOH, HHTETPUPOBAHHIE
UppaloHaTbHBIX QYHKIUHI. YHUBepcanbHas
TPUTOHOMETPUYECKAs MOJCTAaHOBKA.

Tema 2.9.

OnpeneneHHbIN
WHTETpal.

OCHOBHBIE CBOWCTBA ONPEEIIEHHOI0 HHTErpasa.
®opmyna Hetorona Jleibnua.

Tema 2.10.

I'eomerpuueckue
MPUIIOKEHUS
OIIPEIIETICHHOT O
WHTErpaja.

IIpunoskeHus ONpeAeIIeHHbIX UHTETpaJIoB. Beruncienue
momasei miockux guryp. Berancienue o6beMoB Ted.
JlnvHa 1yru KpuBoOil.

Tema 2.11.

HecoOcTBeHHBIN
UHTErpal.

[Tonsatue HecoOCcTBEeHHOTO MHTErpana. CBONCTBA U
MPU3HAKH CXOAUMOCTH HECOOCTBEHHBIX NHTETPAJIOB.
Brruucnienne HecoOCTBEHHBIX HHTErpasioB. [Ipunoxenus
HECOOCTBEHHBIX MHTETPAJIOB.

Tema 2.12.

KpatHbie nnTerpans.

ITonsTue kpatHoro uHrerpana. CBolicTBa KpaTHBIX
MHTETpaJioB. BeIUnCIeHNE KpaTHBIX MHTETPAJIOB.
IIpuinokeHnst KpaTHBIX UHTETPAJIOB.

Tema 2.13.

YucnoBble psbl.

[TocnenoBarenbHOCTh. [ToHATHE UKMCIIOBOTO psifa;
CXOISIIMECS M PACXOIAIIMECS PAAbI, CYMMa psja.
OcCHOBHBIE CBOMCTBA CXOAIIMXCS PsAAoB. JlocTaTouHble
MPU3HAKU CXOJUMOCTH PsAJI0B 3HAKOUYEPETYIOUIUECS U
3HAKOMEPEMEHHBIC PSJIbI, A0COIOTHAS U YCIIOBHAS
cxonuMoctu. OyHKIMOHATIBHBIE PSAAbI, 007acTh UX
CXOJIMMOCTH, CBOMCTBA PABHOMEPHO CXOJISAIINUXCS PSIIOB.

Tema 2.14.

CreneHHbIE PSAIBI.

CreneHnHble psibl ¥ UX cBolicTBa. IHTEpBan u paauyc
CXOAMMOCTH CTEIIEHHOTO psija.

Tema 2.15.

KommnekcHble unciaa u
NEUCTBUS HAJ HUMHU.

['eomeTprueckoe npencTaBiIeHe KOMIUIEKCHBIX YUCEL.
Mopnynp 1 apryMeHT KOMILIEKCHOTrO uucia. Gopmel
MIpeICTaBICHMS] KOMIJIEKCHBIX YKce. ApupMeTHIecKue
JIEUCTBUS HaJ KOMIIJIEKCHBIMH YHCJIaMU. Y MHOXKCHHE U
JIEJIEHNE KOMIUIEKCHBIX YMCEI B TPUTOHOMETPUUECKOU U
KOMILIEKCHOU (hopmax. Bo3BeneHre KOMIIEKCHOTO
YHCla B CTENCHB, popMyia MyaBpa. M3BineueHne KopHs
13 KOMIUIEKCHOTO YMCJIa B TPUTOHOMETPUYECKON U
nokazatenbHou popmax. Dopmynsl Ditnepa. [lonstue
(GYHKIMN KOMIIJIEKCHOTO IIEPEMEHHOTO.

Tema 2.16

ITousTue
OOBIKHOBEHHOT'O
nuddepeHIaIbHOTO
ypaBHeHUs. 3a1aua
Komm.

OO6bikHOBeHHBIE MU (D epeHITnaIbHbIC YPaBHEHUS,
MOPSZIOK YpaBHEHUS, 00IIIee ¥ YACTHOE PEIICHUSI.
I'eomerpuueckuii cMbica g depeHITnaIbHOTO
YpaBHEHUsA. Y PaBHEHHUs C pa3IeAOIUMUCS
nepemeHHbIMU. OHOpOAHBIC MU DepeHITaTbHBIE
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ypaBHEHUSI, TUHEHHbIE YypaBHEHU | mopsiaka, ypaBHEHUE
bepnynnu. JIuneliHpie OTHOPOAHBIE U HEOAHOPOIHBIE
muddepeHnraIbHbIe YPaBHEHUS C TTOCTOSHHBIMU
kodpunrenTamu. CTpyKTypa 0OIIEro perieHusl.
YpaBHEeHUsI BTOPOTO MOPSIAKA C MPABOM YaCThIO
crnienuanbHOro Buaa. AuddepeHunanbable ypaBHEHHS
BBICILIMX MOPSAKOB, JOIYCKAIOIUE TOHWKEHHE MOPSIKA.
OCHOBHbBIE YPaBHEHUSI MATEMaTHYECKON (DU3UKH.

5.2. CTpyKTypa IMCHUIIHHBI
Ounas hopma oOydeHust

Ne
pazzuena
(Temsr)

HaumenoBanwue pa3aena (Tembl) KonuuecTBo yacos
Bcero JK | C | ITIP | JIP | CP

1 pazneJ. JIuneiinas anredpa u
OCHOBBI AHAJITUTHYECKOM
reoMeTpHHu.

1.1

Anrebpa MaTpUIl M ONPEIACTUTEIH. 16 12

1.2

Pemrenue cucteM THHENHBIX 16
YpaBHEHUU

10

1.3

BekTopHble mpocTpaHCTBa. 14 10

1.4

JIuHeitHpIe onepaTopsl. 14 10

1.5

N (NN N
N (NN B~

[Ipocreiimue 3agaun 14

. 10
AHAJINTUYECKOU F€OMETPHH.

[IpomMexxyTouHas arrectauus

O6mmit o0sem 1 paznena 74 10 12 52

2 paszaen. MaremaTudeckuii
aHAJIN3.

2.1

DneMeHTapHbIe TOHSATHS TEOPHH
MHOkecTB. O0111ee ToHATHE 14 2 2 10
(YHKIIMOHATILHON 3aBUCHMOCTH.

2.2

[Ipenen uncnosoit
IIOCJIEI0BATEIbHOCTH.

18 4 2 12

23

~
~

ITpenen ¢pyHkuuu. 20 12

24

N
o

HenpepsiBabIe DyHKITNH. 18 12

2.5

JuddepernnanbHoe HCUUCTICHHUE
(GYHKIMH OJTHOM MIEPEeMEHHOM.
[TpousBonHas u quddepeHnnan
byHKIIHH.

18 4 2 12

2.6

[Ipunoxenue
mudpepeHIaTbHOTO HCUNCTICHUS
K UCCIICIOBAaHUIO PYHKUUH U
MTOCTPOCHUIO TPaUKOB QYHKITHHN.

14 2 2 10

2.7

O YHKIIUU HECKOJIBKHUX
nepemeHHbIX. {uddepennmnanpaoe
UCYHCIIeHUE (PYHKIIMH HECKOIBKUX
MIEPEMEHHBIX.

14 2 2 14

2.8

B~

HeonpeneneHHbIi nHTErpall. 18 2 12

2.9

OnpeneneHHblil MHTerpal. 18 2 4 12

2.10

I'eomeTprueckue NpuIoKeHus 14 ) ) 10
OIIPEAEIEHHOT0 NHTETpaa.




2.11 HecoOcTBeHHbIN nHTErpas. 14 2 2 10
2.12 KpaTHble uHTETrpabl. 14 2 2 10
2.13 UucnoBele psijbl. 16 2 2 12
2.14 CreneHHbIe psabl. 16 2 2 12
2.15 KomMiiekcHbIe yncia U JeHCTBUSI 14 ) ) 10
HaJ HUMHU.
2.16 [ToHsiTHE OOBIKHOBEHHOTO
Qg QepeHInaIbLHOr0 YpaBHEHUS. 14 2 2 10
3amaua Komn.
['pynmoBast KOHCyJIbTaIUA 2 - - - - -
IIpomexxyTouHas arrecranus 27 - - - - -
O6mmit 00sem 2 pasnena 253 40 38 157
OO6muit 00BemM 360 50 50 221
3aounast popma 0OyueHUs
No HanmMenoBanwue pazjiena (TeMbI) KomnuecTBo yacos
pas3zaena Bcero JK | C | IIP | JIP | CP
(TembI)
1 pa3nes. BBenenue B
MaTeMaTH4YeCKH aHAJIM3.
AuddepennupoBanue.
1.1 Anrebpa MaTpUIl M ONPEACTUTEIH. 20 2 4 14
1.2 Pemenne CHCTEM JMHEHHBIX 16 ) 14
ypaBHEHHIA
1.3 BekTopHble mpocTpaHCTBa. 14 14
1.4 JInHelHbIE O1epaTopsl. 14 14
1.5 [Ipocreiimue 3agaun 14 14
AHAJIMTUYECKOU TEOMETPUH.
[IpoMexxyTouHas arTecTanus
O6mmit o6sem 1 paznena 78 4 0 4 0 70
2 pa3neJ. UaTerpupoBanue.
2.1 DJileMEeHTapHbIE TOHATHS TEOPUH
MHOecTB. O011ee oHATHE 16 2 14
(GyHKIIMOHATLHOW 3aBUCUMOCTH.
2.2 [Ipenen uncnoBoit 18 ) 16
MOCJIEZIOBATEILHOCTH.
2.3 ITpenen ¢pyHkuuu. 18 2 16
2.4 HenpepsiBabIe DyHKITNH. 14 14
2.5 JuddepeHnnansHoe UCUHCICHUE
(GyHKIIUM OJJHOU MEPEMEHHOIA. 24 ) 4 13
[TpousBonHas u quddepeHnnan
byHKIHH.
2.6 [Tpunoxenue
g hepeHIMaTEHOTO HCYUCIICHUS 13 18
K MCCIICIOBAaHUIO (PYHKITUN 1
MOCTPOCHHIO rPpahuKOB PYHKITHIA.
2.7 O YHKIIMU HECKOJIBKHUX
nepeMeHHbIX. Jnddepennumansnoe 14 14
ucyHciIeHne PYHKIIMH HECKOIbKUX
MIEPEMEHHBIX.
2.8 Heonpenenennslii nHTErpal. 16 2 14




2.9 OnpeneneHHblid HHTErpall. 16 2 14
2.10 I'eomeTprueckue NpuIoKeHus 15 15
OIpeIeIEHHOTO UHTErpaa.
2.11 HecoOcTBeHHBIN HHTETpaJL. 14 14
2.12 KpaTtHble unTerpaisl. 14 14
2.13 Uuciosble psiabl. 20 2 18
2.14 CreneHHbIC PSAJIbL. 16 16
2.15 KomMiiekcHbIe ynciia U JeHCTBUSI 14 14
HaJ HUMHU.
2.16 [TonsiTEe OOBIKHOBEHHOTO
Qg QepeHInaIbHOr0 YpaBHEHUS. 18 2 16
3amaua Komn.
IIpomexxyTouHas arrecranus 17 - - - - -
O6mmit 00sem 2 pasnena 265 8 0 12 0 245
OO6uwmii 06bemM 360 12 0 16 0 | 315
5.3. 3aHATHSA CEMHUHAPCKOT0 THIIA
ouHasi hopMa oOyueHus
Ne Ne paznena Bun HaumenoBanue KonnuectBo
n/m (Tembl) 3aHATUS 4acoB
1 1.1 I1P Anrebpa MaTpuUILl U OIPEACTUTEIH. 2
2 1.2 I1P PelreHne cucteM JTUHEHHBIX YPAaBHEHUN 4
3 1.3 ITP BekTopHble mpocTpaHcTBa. 2
4 1.4 ITP JIuHeitHpIe onepaTopsl. 2
5 1.5 I1P IIpocreiimne 3a1a41 aHATUTUYECKON T€OMETPUU. 2
6 2.1 1P DJIeMEeHTapHbIE TOHATHS TEOPUU MHOMKECTB. )
Oouiee noHATHE (PYHKIIMOHAIBHOM 3aBUCHMOCTH.
7 2.2 I1P [Ipenen yncinoBoOil MOCIEAOBATEILHOCTH. 2
8 2.3 I1P ITpenen ¢pynkuuu. 4
9 2.4 I1P HenpepsiBabIC DYyHKITNN. 2
10 2.5 1P HuddepenunanbHoe ncuuciaeHne GyHKIUU
oaHoi nepemenHoi. [IponsBoaHas u 2
muddepeHman GyHKIUH.
11 2.6 1P [Tpunoxenue nuddepeHnnanbHOro NCYUCICHUS
K MCCIICIOBAaHUIO (PYHKITUN U TTIOCTPOEHUIO 2
rpaduKoB QyHKIHIA.
12 2.7 [P DYHKIIUY HECKOJIBKUX MEPEMEHHBIX.
HuddepenunanbHoe ncuuciaeHne GyHKIuU 2
HECKOJIbKUX MEPEMEHHBIX.
13 2.8 I1P HeonpeneneHHplil HHTErpaJl. 4
14 2.9 ITP OnpeneneHHblid HHTErpall. 4
15 2.10 I1P I'eomeTpuyeckue NpUIOKEHUS ONPENCICHHOTO )
MHTErpaa.
16 2.11 I1P Heco6cTBeHHBIN HHTETpaJL. 2
17 2.12 ITP KpaTtHbie unterpaisl. 2
19 2.13 I1P UucnoBele psijbl. 2
19 2.14 I1P CreneHHbIe PSbL. 2
20 2.15 I1P KomMiiekcHbIE ynciia U IeCTBUS HaJl HUMU. 2
21 2.16 [P [TonsiTre 06bIKHOBEHHOTO MU (DepeHITATEHOTO )
ypaBHeHus. 3anaya Komu.
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3ao4yHas hopma 0OydeHHs

Ne Noe paznena Bun Haumenosanue KonnuectBo
/1 (Temsr) 3aHATHUS 4acoB
1 1.1 [P Anrebpa MaTpHIl U OTIPEICITUTEIIN. 4
2.5 1P Juddepennuansaoe ucuncienue GyHKITII 4
oaHoit nepemenHoi. [IponsBoHas u
g depeHman GyHKIUH.
3 2.8 [P Heonpenenenublii HHTErpall. 4
4 2.9 I1P OnpeieneHHbI UHTErpadl. 2
5 2.13 I1P UucaoBbIe psijbl. 2
6 2.16 I1P [Tonsitue 06bpIKHOBEHHOTO U] hEpEHITNATHEHOTO 2
ypaBHeHus. 3anada Komm.

5.4. KypcoBoii npoekT (kypcoBasi padora, pacueTHo-rpadpunueckasi padora, pedepar,
KOHTPOJIbHAsi padoTa)
He npenycmorpeno

5.5. CamocrosiTesqibHas paboTa
ouHasi hopMa oOyueHus

Ne paznena Bunpl camocTosTensHON paboThI KonnuectBo
(Temsr) 4acoB
1.1 ITpopaboTka 1 MOBTOPEHKE JIEKIIMOHHOTO MaTeprasa 12
1.2 ITpopaboTKa 1 MOBTOPEHUE JIEKIIMOHHOTO0 MaTepraa 10
1.3 [ToaroroBka K MpakKTUYECKUM 3AHATUAM 10
1.4 ITpopaboTKka 1 MOBTOPEHKE JEKIIMOHHOTO MaTeprasa 10
1.5 ITpopaboTKa 1 MOBTOPEHUE JIEKIIMOHHOT0 MaTepraa 10
2.1 [ToaroroBka K MPaKTUYECKUM 3aAHATUIM 10
2.2 ITpopaboTKa 1 MOBTOPEHUE JIEKIIMOHHOTO0 MaTepraa 12
2.3 [TpopaboTka 1 MOBTOPEHKE JEKIIMOHHOTO MaTeprasa 12
24 [ToaroroBka K MpakKTUYECKUM 3AHATUAM 12
2.5 ITpopaboTKa 1 MOBTOPEHHUE JIEKIIMOHHOTO0 MaTeprasa 12
2.6 [TpopaboTKka 1 MOBTOPEHME JEKIIMOHHOTO MaTeprasa 10
2.7 IToaroToBKa K IPAKTUYECKUM 3aHATUSM 14
2.8 [TpopaboTka 1 MOBTOPEHKE JEKIIMOHHOTO MaTeprasa 12
2.9 ITpopaboTKa 1 MOBTOPEHUE JIEKIIMOHHOTO0 MaTeprasa 12
2.10 [ToaroroBka K MPaKTUYECKUM 3aAHATUIM 10
2.11 [TpopaboTka 1 MOBTOPEHKE JIEKIIMOHHOTO MaTeprasa 10
2.12 ITpopaboTKa 1 MOBTOPEHUE JIEKIIMOHHOTO MaTepraa 10
2.13 [ToaroroBka K MPaKTUYECKUM 3aAHATUAM 12
2.14 ITpopaboTKa 1 MOBTOPEHUE JIEKIIMOHHOTO0 MaTepraa 12
2.15 [TpopaboTka 1 MOBTOPEHKE JEKIIMOHHOTO MaTeprasa 10
2.16 [ToaroroBka K MpakKTUYECKUM 3AHATUAM 10
2.1 [TpopaboTka 1 MOBTOPEHKE JEKIIMOHHOTO MaTeprasa 10
2.2 [ToaroroBka K MPaKTUYECKUM 3aAHATUAM 12
2.3 IToaroToBKa K NPAKTUYECKUM 3aHATUSAM 12

IToaroroBka K arTecTanuu 26,5
Hroro: 2475
3a04Hast popma 00ydeHHs
| Ne paszena | Busl camocTosTenbHON paboThI | Kommuectso |
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(Tembl) 4acoB
1.1 ITpopaboTKa 1 MOBTOPEHUE JIEKIIMOHHOTO0 MaTeprasa 14
1.2 [TpopaboTKka 1 MOBTOPEHKE JEKIIMOHHOTO MaTeprasa 14
1.3 IToaroToBKa K IPAKTUYECKUM 3aHATUSIM 14
1.4 ITpopaboTKa 1 MOBTOPEHKE JEKIIMOHHOTO MaTeprasa 14
1.5 ITpopaboTKa 1 MOBTOPEHUE JIEKIIMOHHOTO0 MaTepraa 14
2.1 IToaroToBka K NPAKTUYECKUM 3aHATUSIM 14
2.2 ITpopaboTka 1 MOBTOPEHME JIEKIIMOHHOTO MaTeprasa 16
2.3 ITpopaboTKa 1 MOBTOPEHHUE JIEKIIMOHHOTO0 MaTeprasa 16
24 [ToaroroBka K MPaKTUYECKUM 3aAHATUAM 14
2.5 ITpopaboTKa 1 MOBTOPEHUE JIEKIIMOHHOTO0 MaTepraa 18
2.6 [TpopaboTKka 1 MOBTOPEHME JEKIIMOHHOTO MaTeprasa 18
2.7 [ToaroroBka K MPaKTUYECKUM 3aAHATUAM 14
2.8 ITpopaboTKa 1 MOBTOPEHUE JIEKIIMOHHOTO0 MaTeprasa 14
2.9 ITpopaboTka 1 MOBTOPEHKE JEKIIMOHHOTO MaTeprasa 14

2.10 [ToaroroBka K MpakKTUYECKUM 3aAHATUAM 15
2.11 [TpopaboTka 1 MOBTOPEHKE JEKIIMOHHOTO MaTeprasa 14
2.12 ITpopaboTKa 1 MOBTOPEHUE JIEKIIMOHHOTO0 MaTeprasa 14
2.13 [ToaroroBka K MPaKTUYECKUM 3aAHATUIM 18
2.14 [TpopaboTKka 1 MOBTOPEHKE JIEKIIMOHHOTO MaTeprasa 16
2.15 ITpopaboTKa 1 MOBTOPEHHUE JIEKIIMOHHOTO0 MaTepraa 14
2.16 [ToaroroBka K MPaKTUYECKUM 3aAHATUAM 16
IToaroroBka Kk aTTecTaliui 15,9
Hroro: 330,9

6. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

NudopmanuoHHble  TEXHOJOTHH,  HCHOJb3yeMble  NPH  OCYLIECTBJIEHUH
00pa3oBaTeIbHOI0 MpoIecca 1Mo JUCIHUIINHEe

— cOop, XxpaHeHHe, cucTeMaTu3anus, o0paboTKa U MpeACTaBIeHHE yuyeOHOM U HAy4YHOM
nHpopMmanuu;

— oOpaboTka pa3nmuuHOrO poaa UWHGOpPMALKUKU C TPUMEHEHHEM COBPEMEHHBIX
WH(OPMALIMOHHBIX TEXHOJIOTHH;

—  CaMOCTOSITEJIbHBIN TOWCK JOTIOJTHUTEIBHOTO Y4eOHOTO W HAy4YHOTO Marepuala, C
UCTIOJIP30BaHUEM TTOUCKOBBIX CUCTEM M CaTOB ceTH MHTEpHET, 2JIEKTPOHHBIX SHIUKIIONEAHNA
0a3 JaHHBIX;

—  HCIIOJIb30BaHME AJIEKTPOHHOW TOYTHI IS PACCHIIKM M ACHHXPOHHOTO OOIIEHHMS, YaTa
npernogaBaresied U 00yJaromuxcs, MEPEenucKd U 00CYKICHHS BO3HUKIINX Y4€OHBIX MPOOJIeM
JUTSL CHHXPOHHOTO B3aMMOJICHCTBHUS;

—  JIMCTaHIIMOHHBIE 00pa30BaTEIbHbBIC TEXHOJIOTUH (TIPU HEOOXOIUMOCTH).

HNHTepakTHBHBbIE H AKTHBHBIE 00pa30BaTe/IbHbIE TEXHOJOTHI

Ne pazpena Bun Hcnonp3yeMble THTEPAKTUBHBIC U AKTUBHBIC Konunuectso
(TempI) 3aHATHUS 00pasoBarebHbIE TEXHOJIOTUH 4acoB
(JIK, IIP, C, ODO/3P0
JIP)
1.1 JI Juckyccusl. 2/2
2.5 J Omnepexarolasi caMoCTosTeIbHas paboTa 2/0
CTYJICHTOB.
2.9 JI Jluckyccus. 2/0
[IpakTuueckasi moAroToBKa 00y4yaronmxcs
Ne paznena Bun Bunst pabot Konunuectso
(TembI) 3aHATHUS 4acoB
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(JIK, TIP,
JIP)

7. ®OHJI OHEHOYHBIX CPEJACTB (OLHEHOYHBIE MATEPHUAJIbI) JJIA
TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU, IMPOMEXYTOYHOH
ATTECTAIIMA

@OHJ  OLECHOYHBIX CpPEACTB(OLIEHOYHBIE MaTepHaibl) s  TEKYIIEro  KOHTPOJISA
YCIIEBAEMOCTH, MTPOMEKYTOYHOHN aTTECTALUH 110 JUCLAIIIIMHE IPUBOIATCS B IPUIIOKECHHH.

8. YYHEBHO-METOJUYECKOE U HMH®OPMALHWOHHOE OBECIIEYEHHME
JANCHUITINHBI

8.1. OcHoBHas quTepaTypa:

1. Hukonosa, I'. A. Maremaruka. Teopust u mpaktuka : yaeonoe nmocodue / I'. A.
Huxonosa, H. B. Hukonosa. — Kazanp : Ka3zanckuii HallmoHaJIbHBIN
MCCIIEIOBATENIbCKUIM TEXHOJIOTHYeCK yHuBepeurteT, 2016. — 234 ¢. — ISBN 978-5-
7882-1999-8. — TeKcT : 2IeKTpOHHBIHN // DekTpoHHO-Onbmmoreunas cucrema [PR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/79318.html — Pexxum moctyma:
Ju1s asropusup. [lons3oBarenei

2. boromornog, H. B. TlpakTudeckue 3aHsATHS IO MaTeMaTHKE : yaeOHOE OCOOue IS
npukiaanoro 6akanaspuara / H. B. boromonos. — 11-e u3a., nepepab. u nom. —
Mocksa : M3natensctBo IOpaiit, 2020. — 495 c. — (bakanasp. [Ipuknaanoi kypc). —
ISBN 978-5-9916-7559-8. — Tekcr : anextponssiit // 3BC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/448109

8.2. lonotHuTEIBHAS JIUTEPATYPA:

1. Maremaruka : yue6Hoe mocodbue / P. I1. lllenenesa, H. W. T'onoBko, b. H. BanoB [u
ap.]. — Capatos : Aii IIu Dp Menua, 2018. — 194 c. — ISBN 978-5-4486-0107-1. —
Tekct : amekTpoHHBIN // DnekrpoHHO-OnOMHoTeyHas cucrema IPR BOOKS : [caiiT]. —
URL: http://www.iprbookshop.ru/70267.html ~ — Pexum nocryma: 1jis aBTOPU3HD.
[Tonb3oBareneit

2. Kasume B.M. Benenue B martematuky [DnektpoHsslii pecypc] / B.M. KazueB. —
DneKTpoH.TeKCTOBbIE JaHHble. — M. : HHTepHeT-YHuUBepcutrer MHbOpMaImoHHBIX
Texnonoruit (MHTYUT), 2017. — 197 ¢. — 978-5-9556-0105-2. — Pexum nmoctyma:
http://www.iprbookshop.ru/62812.html— 3bC «IPRbooks»

3. Tlerpos N.b. BBenenue B BRIYUCIUTEIBHYIO MaTeMaTUKy [DIeKTpoHHbIN pecypc] / W.b.
[TerpoB, A.M. Jlob6aHoB. — DNEKTPOH.TEKCTOBBIC maHHBIE. — M. : HHTepHer-
Yuuepcurer Uudopmannonnsix Texnonoruit (MHTYUT), 2017. — 352 ¢. — 2227-
8397. — Pexxum nmoctyna: http://www.iprbookshop.ru/62810.html— 9BC «IPRbooks»

8.3. [IporpammHoOe oOecniedeHue
Microsoft Windows, Sumexc 360, Microsoft Office Professional
Plus 2019, Google Chrome, SIanexc.bpay3zep.

8.4. [IpodeccuonanbHbie 0a3bl JAHHBIX

1. . baza pmannbix IT cnoemuanucray [DnexkTpoHHsld pecypc| — Pexum nocryma:
http://info-comp.ru/

2. baza mganHbIX mporpamMMHoro obecneuenusi Oracle [DnexTpoHHBIH pecype] — Pexum
noctyma: https://www.oracle.com/ru/inde x.html
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3. baza paHHBIX HMHPOPMALMOHHO-aHAIUTHYECKUX MAaTEPUATIOB HH(OPMAIIMOHHBIX
pemenuii «LexisNexis». [DnekTpoHHbBIN pecypc]| — Pexxum noctyna: www.lexisnexis.ru

8.5. UudopmaumoHHbIe CIPABOYHbIE CHCTEMbI
1C: bubauoreka - https://www.sksi.ru/environment/eor/library/
CnpaBouno-npaBoBas cuctema «Koncynprantllmtocy - http:// www.consultant.ru/
Touckosvie cucmemvl
ITouckosas cucrema Yandex- https://www.yandex.ru/
ITouckosas cucrema Rambler — https://www.rambler.ru/

8.6. UnTepHeT-pecypchl

1. NuTepHeT yHHMBEpPCHTET MH(GOPMAIIMOHHBIX TEXHOJIOTHH [DIEKTpOHHBIA pecypc| —
Pexxum noctyna: http:/www.intuit.ru/
2. OnekTponHas oubnuoreunas cucrema «[PRbooks» [DnekTponnsiii pecypc] — Pexum

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

8.7. MeToan4yeckune yKazaHusi 10 OCBOEHHUIO THCIIUTIINHbI
Memooduuyeckue ykazanus npu pabome Ha0 KOHCNEKMOM 80 8peMsl NPOBeOeHUsl TeKYUU

B Xonme NeKIMOHHBIX 3aHATUH HEOOXOIUMO BECTH KOHCHEKTUPOBAHHE Y4EOHOIO
matepuana. OOImMe W YyTBEpAMBIINECS B MPAKTUKE MpaBWIa W MPHEMBl KOHCIECKTUPOBAHUS
JIEKIH:

KoncnektupoBanue JeKIUH BEAETCS B CIEUUATBHO OTBEICHHOW MJIA ATOrO TETPajH,
KOKIBI JIMCT KOTOPOM JOJDKEH MMETh TMOJsA, Ha KOTOPBIX [JEHAlOTCS TIOMETKH W3
PEKOMEH/IOBAaHHOW JUTEPATYpPHl, JOMOJHSIONIME MaTepuall MPOCIYIIAHHOW JIEKIIMH, a TaKXKe
MOTYEPKHUBAIOIINE 0COOYIO BXKHOCTh T€X HJIM UHBIX TEOPETUUYECKUX MOTOKEHHH.

HeoOxonuMo 3anuchiBaTh TeMy U IUIAH JIEKLUUNA, PEKOMEHAYEMYIO JIUTEpaTypy K TeMe.
3anucu paszenoB JIEKIUU JOHKHBI UMETh 3arojIOBKH, IMOA3arojIOBKH, KpacHble CTpoku. s
BBIJICJICHHSI PA3/I€JIOB, BBIBOJIOB, ONPEIEIICHHI, OCHOBHBIX UEH MOYKHO HCIOJIb30BATh LIBETHBIC
KapaHJamu 1 GaoMacTepsl.

HazBanHble B JeKIIUU CCHUIKM HA IEPBOMCTOYHUKU HAJI0 TIOMETUTH HA MOJIAX, YTOOBI IPU
CaMOCTOSITENIbHOW paboTe HAWTHU U BIIUCATD UX.

B koHcnekTe NOCI0BHO 3alMCHIBAIOTCS ONPENCIICHUS TMOHITHH, KAaTErOpUA M 3aKOHOB.
OcTanpHO€E T0JKHO OBITH 3aIMCaHO CBOMMU CJIOBaMHU.

Kaxnomy oOydaromemycsi HEOOXOIWMO BBIPaOOTaTh W HUCIOJIB30BATh JOITYCTUMBIE
COKpaleHus: HanOoJiee paclpoCTPAaHEHHBIX TEPMUHOB U TIOHATHH.

B koHCcmekT cienyer 3aHOCUTh BCE, UTO IPENOJAaBaTeNb MHIIET HAa JIOCKE, a TAKXKE
PEKOMEHIYEMBIC CXEMBbI, TAOIHIIbI, JUATPAMMEI H T.].

Memoouyeckue ykazanus no n0020moeKe K NPpaKkmuyeckum pabomam

[lenbio MpakTUYECKUX 3aHATUN SIBISETCA YIUIyOJIeHHE U 3aKpeIUICHHE TEOPETUYECKUX
3HAHUH, MOJyYEeHHBIX 00YJarOIIMMUCS Ha JIGKIHUAX U B MPOIECCE CAMOCTOSTEBHOTO U3YUCHHS
yueOHOro Mmarepuana, a, CleJoBaTeIbHO, (OPMUPOBAHUE Yy HHUX OMNPEICIIEHHBIX YMEHUH U
HaBBIKOB.

B xonme moAroToBkM K MPAKTUYECKUM 3aHATHSAM HEOOXOAWMO IPOYUTATh KOHCIIEKT
JEKLUU, U3YyYUTh OCHOBHYIO JIUTEPATypy, O3HAKOMMTHCS C JOINOJHUTEIBHON JIMTEPATYPOH,
BBIIIOJIHUTHh ~BBIJAAHHBIE IpernojasareneM 3agaHus. [lpm 3TOM  y4ecTp peKOMEHIaluuu
npernoaBaTesns U TpeboBaHus mporpaMmsl. JlopabaTbiBaTh CBOI KOHCIIEKT JIEKIIMH, Aejast B HeM
COOTBETCTBYIOIIME 3aMUCH W3 JIUTEepaTyphl. JKelareapHO NpPHU MOArOTOBKE K MPAKTUYECKUM H
1a00paTOpHBIM paboTaM MO JTUCIUILIMHE OJHOBPEMEHHO HCIIOJIb30BAaTh HECKOJIBKO HCTOUHUKOB,
PAaCKpBIBAIOIINX 3a/IaHHBIE BOIIPOCHI.
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Memoouyeckue yKazaHus no OpeaHu3ayuu camoCmosamenrbHou pabomol

CamocrosTenbHas paboTa MPHUBOAUT OOYYAIOMIETOCS K TOJYYCHHIO HOBOTO 3HAHUS,
YIOPAJOYCHUIO M YIUIYOJCHHWI0O  MMEIOUIMXCS  3HAaHUHM, (QOPMHUPOBAHUIO Yy  HETO
poeCCHOHATHLHBIX HABBIKOB 1 YMCHUH.

CamocrodrenbHas paboTa BHIIOIHSET Psil GYyHKIUA:

- pa3BUBAIOIIYIO;

- nH(pOPMAIMOHHO-00Y4YaIOIIYIO;

— OpPUEHTHPYIOUIYIO U CTUMYJIHPYIOIIYIO;
- BOCHHTHIBAIOIYIO;

—  HCCIIEIOBATEIBCKYIO.

Bunsl camoctosTensHON paOboThI, BHITOJTHIEMbIE B paMKax Kypca:
[TpopaboTKka 1 MOBTOPEHHUE JIEKITMOHHOTO MaTepHraa
[TonroToBka K MpakTUYECKUM 3aHATHSIM
[ToaroToBka K 1a00pPaTOPHBIM 3aHATHSIM
Pedepar
. INonroroBka k arrecTanuu

OOyuaronmmMcsi peKOMEHIyeTcs C CaMOro Hayaja OCBOEHHS Kypca paboTaTh C
JUTEPATypOl U TpeylaraeMbIMHU 33JaHUSIMUA B ()OpME TIOATOTOBKU K OUEPEAHOMY ayIUTOPHOMY
3aHATHIO. [Ipu 3TOM aKTyanM3upyloTCs HMMEIOUIMECs 3HaHUs, a TaKkkKe co3maercs 0aza s
YCBOEHHSI HOBOT'O MarepHuajia, BO3HHUKAIOT BOIPOCHI, OTBETHl HAa KOTOPBIE OOYYAIOIIHICS
HOJy4aeT B ayAUTOPHUH.

MOXHO OTMETHTh, YTO HEKOTOPBIC 3aJaHUsl Ui CAaMOCTOSATENBHON pabOTHl MO KypCy
UMEIOT ompeielieHHyIo crienuduky. Ilpu ocBoeHnn Kypca 00ydaronuiicss MOXKeT MOJIb30BaThCs
OMOJMOTEKON By3a, KOTOpas B IOJTHOM Mepe OOecleueHa COOTBETCTBYIOIICH JUTEPATYpOM.
3HAaYUTENbHYIO TIOMOIIb B TIOJArOTOBKE K OUYEPEIHOMY 3aHATHIO MOXKET OKa3aThb MMEIOLIHICS B
y4eOHO-METOINIECKOM KOMIUTIEKCE KPAaTKHi KOHCIIEKT JeKIuid. OH jKe€ MOXKET UCTIOIb30BaThCS U
JUISL 3aKpETUICHHS TOJTyYEeHHOTO B ayIMTOPHH MaTepHuaa.

Al

Memoouueckue yxazanusi no pabome ¢ 1umepamypou

Bcro nuTepatypy MOXKHO pa3zenuTh Ha YUYCOHHKU M y4eOHBIC MOCOOMS, OPUTUHAILHBIE
Hay4Hble MOHOTpa(UYeCKHe MUCTOYHHKH, HAy4YHbIe MyOIMKalMK B MEPUOJHUYECKON medyatu. U3
HUX MOJXHO BBIACIUTh JIUTEPATypy OCHOBHYIO (PEKOMEHIYEMYIO), JIOTOJHUTENbHYIO U
JUTEpATypy Uil yriIyOJIeHHOTO U3YYEeHUS AUCIUTLTUHBIL.

W3ydyenne NUCUUIUIMHBI CleIyeT HAuyuHATh C y4eOHUKA, MOCKOJIbKY Y4YeOHHUK — 3TO
KHUTA, B KOTOPOH H3JIOKEHBI OCHOBbI HAay4YHBIX 3HAaHUW IO OIpPENEJICHHOMY IpeIMeTy B
COOTBETCTBHUHU C LIETSIMH U 33/1a4aMH 00y4YeHHs], yCTAaHOBJICHHBIMU MTPOrPaMMOIA.

[Tpu pabote ¢ IUTEpaTYpOi ClIeAyeT YUUTHIBATh, YTO UMEIOTCS pa3IMYHbIC BUABI YTCHHUS,
U KaX/IbIi U3 HUX UCIOJB3YETCS Ha ONMPEeNIEHHBIX Tamax OCBOECHUS MaTepHaa.

[IpenBapuTenbsHOE YTEHUE HAMIPABICHO Ha BBISIBICHUE 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 Hadaia 10 KoHua. CKBo3HOE
YTEHUE JIUTepaTypbl W3 MPHUBEIEHHOIO CIHCKAa JaeT BO3MOXHOCTh OOydaromemycs
c(hopMHUPOBATH CBOJT OCHOBHBIX MOHATUI U3 U3ydyaeMOi 00JaCTH M CBOOOHO BJIAJIETh UMH.

Bri6opouHoe — HA060POT, UMEET 1IeNBI0 TIOUCK M 0TOOp MaTepuana. B pamkax maHHOTro
Kypca BIOOpOUHOE UTEeHHUE, KaK CII0COO OCBOEHUS COJIEp:KaHus Kypca, TOJKHO UCIOIb30BaThCS
IPY TOJATOTOBKE K JIA0OPaTOPHBIM MPAKTUKYMaM MO COOTBETCTBYIOIIUM pa3zieiaMm.

AHanuTHYECKOe YTEHHE — J3TO KPUTHUYECKUH pa3dbop TEKCTa ¢ MOCIEAYIOIUM €ro
KOHCTIeKTUpoBaHHeM. OCBOCHHE YKa3aHHBIX MOHATHH Oyner Haubonee >(PQPEKTHBHBIM B TOM
cllydae, eclid MpU YTEHUU TEKCTOB oOydaromuiics OyaeT 3ajaBaTh K 3TUM TEKCTaM BOIPOCHI.
Yacte U3 3THX BOMpocoB copmynupoBaHa B npuBereHHOM B @OC mepeyHe BOMPOCOB IS
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cobecenoBanus. [lepedeHb ITUX BOIMPOCOB OrpaHHUYEH, TOITOMY BaKHO HE TOJIBKO COJEp)KaHHE
BOITPOCOB, HO CaM MPHUHIIUI OCBOEHHUS JINTEPATYPhI C TIOMOIIBIO BOITPOCOB K TEKCTAM.

Lenpi0 M3y4aroLero YTeHus SBISIETCS TITyOOKOe M BCECTOPOHHEE NMOHMMaHUe y4eOHOH
uHpopmanuu.

EcTbh HECKOJIBKO MPUEMOB M3YUYaIOLIET0 YTEHUS:

1. Urenue mo ajroputMmy mpejmnoiaraeT pazouenne uHbopMauu Ha OJIOKW: Ha3BaHUE,
aBTOp; MCTOYHMK; OCHOBHAs HJesl TEKCTa; (PaKTUYeCKHil MaTepual; aHajiu3 TEKCTa IyTeM
COMOCTABJICHUS] UMEIOIUXCS TOUEK 3PEHUS IO pacCMaTpPUBAaEMbIM BOIIPOCAM; HOBU3HA.

2. [TpueM nMocTaHOBKH BOIPOCOB K TEKCTY UMEET CJIECAYIOIINI aIrOPUTM:

- MEIUIEHHO IPOYMUTATh TEKCT, CTApasiCh MOHATH CMBICI U3JI0KEHHOTO;
— BBLICIIUTH KJIKOYEBBIE CJIOBA B TEKCTE;
- IIOCTapaThCs MOHATh OCHOBHBIC HJIEH, TOJTEKCT U OOIINI 3aMBbICeNT aBTOPA.

3. Ilpuem Te3upoBaHUsI 3aKIFOYACTCS B ()OPMYITUPOBAHUHU TE3MCOB B BHUJE TOJIOKCHUH,
YTBEPKICHUM, BBIBOJOB.

K »TtoMy MOXHO 100aBUTh W UHBIE TPUEMBI: MpPHEM peQepupoBaHUs, IPHUEM
KOMMEHTHPOBAHUS.

Baxxnoli coctaBistomeld a1000TO COJIMIHOTO HAYYHOTO HW3JAHUS SIBISACTCS CIHCOK
JUTEpPaTypbl, Ha KOTOPYIO cchblaaeTcss aBTop. [IpM BO3HMKHOBEHMHM HHTEpeca K KaKOW-TO
obcyxmaeMoii B TeKcTe TmpoOjeMe Bceraa €CTh BO3MOXKHOCTh OOPAaTHTHCS K  CIHUCKY
OTHOCALIeHcAS K HeW Jureparypel. B sToM ciydae Bcs mpobiema kak Obl pa3OuBaeTcs Ha
COCTABJISIFOLIME YaCTH, KaXKas U3 KOTOPBIX MOYKET M3ydaTbCs OTIAEIBHO OT Apyrux. IIpu stom
B)XHO HE TEPATH U3 BUAA OOIMINN KOHTEKCT U HE MOTPY>KaThCsl Ype3MEPHO B JACTAIH, IOTOMY YTO
TaKUM 00pa30M MOXHO HE YBUJIETh TJIaBHOTO.

NuTepakTHBHBIE 00pa3oBaTe/bHbIC TEXHOJOTHH, HCIOJIb3yeMble B
ayJAUTOPHBIX 3AHATHAX
Jduckyceus:

OmauM 3 TpeOOBaHWM pPa3BUTHUSI 3HAHWK, YMEHMA M HABBIKOB YYaIllUXCS SIBIISCTCS
TpeOOBaHUE PaA3BUTHUS MPABHIBHOW MaTeMaTH4ecKoi peun. Ho mMOCKONBKY S3BIK BTOPHYEH, a
MBICJIb IIEPBUYHA, TJIaBHAs Halla 337a4a HAYYUTh IPABUIBHO MBICIUTh.

KynpTypa peun — 3TO HE IPOCTO YMEHUE TPaMOTHO CTaBUTh YJApEHMs], MPaBUIBHO
MPOU3HOCUTh 3BYKM M OOXOOUTHCS 0€3 CIOB-Mapa3suToB. Bce BhllIeNepeunciIeHHoe JHIIb
BHEINHAS 000JI0YKa TaKoro CIOXKHOTO Ipolecca, Kak peub. Ham kpyrosop, oOpas3oBaHme,
BOCIIUTAHHE, YPOBEHb KYJIbTYpbI, HAIM MBICIH, KOTOPBIE MBI JaJ€KO HE BCErAa BBICKA3bIBAEM
BCIyX, — BCE A3TO TOXE€ peub! A 3HAYUT, Ymoodbl HaAyuumMbCA YOEOUMENbHO 20680PUMDb,
Heo0X00UMO HAYUUMbCA ACHO MbICIUMD.

ToT 4enoBeKk, KOTOPBIN BiajeeT KyIbTypOl peyH, BCETr/a JETKO aJlauTHPYETCs B JIIOOBIX
00CTOSITENECTBAX, YMEET MPAaBWIBHO CTaBUTh 3aJaud, ObICTPO POPMYITUPYET CBOIO TOUYKY
3peHHs M JIETKO HAXOOUT CIOC00, KaK JOHECTH ee O OKpYXaroluxX. Takoi 4emoBeK Bcerjaa
3HAeT, Yero OH XOYeT M KaK A3TOro JAOCTHYb! [pamomuas, ybeoumenvHas pedv - MO He
BDOJHCOEHHBIU Oap, A COZHAMENLHO 8bIPAOOMAHHDIL HABBIK, U PA3EBUEAMb MO YMEHUe He NPOCHO
B03MOJHCHO, HO U HCUHEHHO HEe0OX0OUMO.

[Ipumenenne Takoi (GopMbl OpraHu3alMKM y4eOHOU NEATENbHOCTH, KaK JUCKYCCHUS, MO3BOJISET
pa3HooOpa3uTh BUABI 3aHATUHN, cleiaTh UX 00Jee NHTEPECHBIMU M 3allOMHUHAIOIUMUCA. B Tom
cilyyae, Korja HeoOXOAMMO PEIIUTh OOJBIIYI0 W HEOJHO3HAUHYIO HAY4YHYIO MpOOIeMy WM
BBIHECTH OOOCHOBAHHOE CYXKICHHE 0 Ba)XHOCTU IMOCTABJIEHHOW MpoOjeMbl, BO3HUKAIOIIEH B
CBSI3U C COJEpKAaHUEM H3y4aeMOW IUCIMIUIMHBI, IeIeCO00pa3HO MPOBEACHHUE CIIECHUAIBLHOTO
3aHATHUA C HCIIOJIb30BAHMEM JUCKYCCHM. OTH 3aHSATUS JOJDKHBI ObITh OpPUEHTHUPOBAHBI Ha
peleHne peanbHbIX (WM HUCTOPUYECKMX) HAayYHBIX M COLMAIBHBIX HpOOJeM ¢ TeM, 4TOOBI
ydalpecs MOTJM  «IpOUIPaTh» CHTYyalUI0, KOTOpas IOATOTOBJIIEHA IPENoJaBaTesieM
MaTeMaTHKU. B CBsS3M co BceM, CKa3aHHBIM BbIlIE, OCOOEHHO BaXHOH CTaHOBHUTCS Ipobiema
BbIOOpa TeM [UIsl 3aHATUH C HCIOJB30BaHUEM MHCKYCCHM, a TakKe pelIeHHEe Bompoca O
KOJINYECTBE TOJOOHBIX 3aHATUH B Kypce MaTeMaTUKH. 3]1eCh, O€3yCIOBHO, BaXXHO YYBCTBO
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Mepbl. OnBIT paboThl CBUIETENBCTBYET, UTO TAKUX YPOKOB HE TOJKHO OBITH CIUIIKOM MHOTO:
YYEHHMKHU K HUM NPUBBIKAIOT, U 3TO CHUYKAET UX UHTEPEC U MOTUBALIUIO.

B xu3Hu Mbl roBopum: «CMOTpU» - U 3TO MOXKET CIY>KUTh JOKA3aTelbCTBOM. B maTemaTuke
TakoM crmoco0 Jgoka3aTesnbcTBa HenomycTuM. MaTemaTHdecKoe [10KA3aTeJIbCTBO /I0JIKHO
NPEeICTABJIATh C€O00H HEMmOYKY JIOTMYECKHX CJIeACTBHA M3 HCXOJAHBIX AaKCHOM,
omnpeaejieHuid, yCJI0BUA TeopeMbl J0 TpeOyeMoro 3ak/w4denusi. Ho mMHorue ydammecss He
MOTYT BOCIIPOU3BECTH 3Ty JIOTHUECKYIO [[EMOYKY JOKA3aTENbCTB MOMPOCTY MOTOMY, YTO BOOOIIE
HE BJIQJICIOT NIPAaBUJIBHONW MAaT€MATHYECKON pEeUYbl0, HE YMEIOT BbICKA3aTh IPAMOTHO CBOU MBICIIH,
OTCTOATHh CBOIO TOYKY 3peHHus. Beap Ha ypokax MaTeMaTHKH Mbl PEIKO CIOPUM, OMpPOBEPraeM
Yy)KO€ MHEHHE, JI0Ka3blBa€M HWCTUHHOCTb CBOEro. B pe3ynbrare Ha 3aHATHSAX MPOCTO
BOCTIPOM3BOAT MaTepHall yueOHHKA, HE BHOCS HUUErO CBOETO, MOJIYa COTJIAIIAsCH C aBTOPOM.
[Tpu nmoBeaeHun aucnyTa HEOOXOAUMO COOMIOAATH OMPEEIEHHBIE TPaBUIIA:

* Kaxaplli ydamuiics — aKTUBHBI YYacTHUK CIIOpa, NPU 3TOM OH OIEPUPYET MPOCTHIMH,
SCHBIMU U TOYHBIMU MTOHATHUSIMY;

* Beaute apryMeHTanuno KOPPEKTHO MO OTHOLICHUIO K yYaCTHUKAM JMCIYTa; OTKPBITO U Cpazy
IIPU3HANTE MPABOTY, €CJIM Balll ONITOHEHT IIpaB; CHAa4yaJla OTBETHTE HA €r0 apryMEHTHI, a 3aTEM
NPUBOJIUTE CBOUM COOCTBEHHBIC, CTPEMHUTECh H30eraTb MPOCTOro IepeyucieHus: (akToB H
apryMEHTOB, JIYYIlle IOKKUTE UX IPEUMYILECTBA;

* He nepebusaiite, momuute onuH u3 coBetoB JI. Kapueru: «bonbmuHCTBO Nt0oeH, KOTJa OHU
CTPEMSATCS CKIIOHUTh KOTo — JIM00 K CBOEH TOYKE 3pEHHs], CITUIIKOM MHOTO TOBOpST caMu. Jlaiite
BO3MOKHOCTh BBITOBOPUTHCSI IPYroMy 4esIoBeKYy. Eciii BBl ¢ HUM HE COIJIACHBI, Y BaC MOXET
BO3HHUKHYTh JXKellaHue nepebuthb ero. He memaiite aToro. 1o omacHo. OH He oOpaTHT Ha Bac
BHUMAaHMS, [I0Ka HE MCUYEPHAET BECH 3aIlaC NEPENOJHAIIMUX ero uaen. [loatomy BeiCHyIIaliTE
€ro TepmenuBo W Hempea3sATo. [IposBuTe HMCKpeHHOCTh. JlaiiTe €My BO3MOXKHOCTh
00CTOSITENTEHO M3JI0KHUTH CBOU MBICITH.

* OTHOCUTECH K ONIOHEHTAM C YBA)XEHUEM, JA)X€ €CIM BBl HE COIVIACHBI C MX MHEHHUEM;
COM3MEPSITE TEMIT M HACBHIIICHHOCTh Balllell apryMEHTAIMH C OCOOCHHOCTSMHU €€ BOCIIPUSATHUS
BaIlllMM ONIIOHEHTOM WJIM ayIUTOPUEHN, BBICMEMBATH UyKO€ MHEHUE HEJJOMYCTUMO;

* CriopbTe UCKPEHHE, HE UCKAXANTE CJIIOB U MBICJIEH CBOMX OMIMOHEHTOB;

* ['maBHOE — (haKThI, JIOTHKA, JOKA3aTEIbCTBA;

* He oOwxaiiTech, eciii Balle MHEHHE OCTANOCh 0Oe3 moanepkku. Eciu BbICKa3aHbl JBE
IIPOTHUBOIIOJIOKHBIE TOUYKHU 3PEHUs, HE CIEAYET CIEMINUTh C BBIBOJIOM, YTO «ACTHUHA MOCEPEANHE.
Emé nemenkuit most M.I'€re 3ameTw1, 4To mocepeuHe ocTaéres nmpoodiema;

* [logBeguTe UTOTH, CHIENANTE BHIBO/I.

Benyumum sBnsiercs mpenogaBaTelib, KOTOPBIM HaNpaBisieT AMCKYCCHIO, IMOMOTaeT JeNaTh
BBIBO/IbI, 30CTPSAET IPOOIJIEMBI.

JTansbl NPoBeIeHUsI JUCKYCCHH

1. BBogHoe nndopmupoBanue. Beaymuii uHGpopMupyeT o mpodiieme, MelsaxX U CaMOl CUTYaIlnH,
HOPOJUBILEH MPoOIEMY.

2. ApryMeHTanus CTOpOH.

3. OnnonupoBanue. Kaxnas wu3 rpynm, uMmeromas CBOKW TOYKY 3PEHMS, BBICKA3bIBAaCT U
apryMEHTHPYET CBOIO MO3ULHMIO, BBICKA3bIBAET KPUTUUECKHE CYXKICHHS, COMHEHMUS.

4. AKTUBHOE MPOTHBOOOPCTBO CTOpOH. [loMCK  JMOMOTHUTENBHBIX apPryMEHTOB U
KOHTPapryMeHTOB, CONOCTABJICHHE albTepHATHB. Jlydiie Bcero 3To CAenarh CHayajla B XOJ€
TPYNHOBOTro 00CYKIEHUS, C BBIBOJIAMHU KOTOPOTO BBICTYIIAET MPEICTABUTEND TPYIIIIHL.

6. [Touck nmpruemsieMoro pemeHusi 1 0000IIeHne PE3yIbTaTOB.

Juckyccus Ha Temy: «IIpodeccuss HauMHaeTcs ¢ MATeMATHKN» (BBOAHOE 3aHsATHE Nel)

Bonpocs! 1151 00cyKIeHust:

1. MOHO Ju CTaTh XOPOIIUM CHEIHUAIUCTOM, HE 3Hasi MATEMATUKH?
2. Tlepeuncnute npodeccuu, s MOIy4YSHUSI KOTOPBIX He TPeOYIOTCS 3HAaHUS MAaTeMaTHKHU?

17



3. Hyxna nu maremaTHka Bpady, IOPUCTY, CTOJIApY, IBee? A KakuM HpodeccusiMm He
oboiiTuce 0e3 MmaTreMaTUKH?

4. Kak BBl Jymaere, Kak MOXXET TPUTOAMUTHCS MarTeMaTHKa JUIs Bamied Oymyrien
npodeccun?

5. BepHo 5u, 4yTO MaTeMaTUKU NpEACTaBIsIeT cOoO0OW BceoOImMi s3bIk Hayku? Kak 310
IIOHATH?

6. Uro Takoe mareMarnyeckoe MozenrnpoBaHue? MOXXHO JM C €ro NOMOIIBIO IO3HATh
3aKOHBI IPUPOABI U 001IeCcTBA?

7. llpuBegure mpUMEPHI TEM 110 MATEMATUKE, KOTOPHIE HY>KHBI B IPUBBIYHON KU3HH.

[IpumeHsieMm 1 MbI B OBITY 3HAHUSI TEOMETPHUH?

9. Kak BBl nymaere, moueMy MaTeMaTHKa SIBJISIETCS 00s3aTEIbHBIM 9K3aMEHOM B IIKOJIE?

*

IToaBeneHHe HTOTOB 3aHATHS:

He 3ps roBopsAT, 4TO MaTeMaTHKa IMPEICTaBIsET COOOW BCEOOLIMH SA3bIK HAyKH. OTY
CTOPOHY MaTEMAaTHUKHU Y€ JaBHO BbIIeIsUH. Tak, Hanmpumep, emie ['anumneit moutu 400 net Hazaz
nucan: «Punocodus HanucaHa B TpaHIHMO3HON KHUTE — BCceneHHo, KOoTopasi OTKphITa HallleMy
IIPUCTAIBHOMY B3rJIsiAy. HO MOHATH 3Ty KHUI'y MOJKET JIMIUb TOT, KTO HAay4WJICS IIOHMMATh €€
SI3BIK M 3HaKU, KOTOPBIMU OHa U3J0’keHa. HanncaHa jke oHa Ha 3bIKe MaTEMATHUKU. .. ».

Nzyuenune nmro60i Hayku TpeOyeT riayOokoro 3HaHUSI MaTeMaTuku. Eciu ke ydecTs, 9To
BCE COBPEMEHHOE IMPOM3BOJCTBO, CEIBCKOE XO3SIMCTBO, cepa 0OCTyKUBAHHUS CTPOSTCS Ha
HAay4yHOM OCHOBE, TO CTaHET TMOHSATHBIM CJIeNlyIollee yTBepkAeHue axkagemuka A.H.
KOJIMOI‘OpOBaI «be3 3HaHMA MaTeMaTUKHU HENb3s IIOHSATH HU OCHOB COBpeMeHHOﬁ TCXHUKH, HU
TOT0, KaK y4eHbIe U3Y4alOT MPUPOIHBIEC U COLUAIBHBIEC SIBICHUS.

Juckyccust Ha Temy: IIpuiio:keHust onpeaeieHHOro nHTerpasga. OCHOBHbIE YHCJIEHHbIE
METO/IbI pellieHNs MPUKJIAAHBIX 32/1a4

Bonpocs! 1151 00cyKIeHusI:

1. 3aueM u3y4arb METOABI MAaTEMAaTUYECKOTO AHAIM3A B IIKOJIE, 4 TOTOM B HHCTUTYTE?
MoskeT 3TH 3HaHHSI HUKOMY HE HYKHBI?

2. Kakas cBsi3b MeX 1y nepBooOpa3Hoit u uarerpaiom? (Gopmyna Heiotona — JleiiGuuma).

3. Jlns 4yero MBI HCIONB3yeM HHTErpal B MaremaTtuke? (st BbIYMCIEHHS TIIOMAACH
IIOCKUX (uryp, oOBEMOB Tel, BCIIOMHHAeM Jp. MPUIIOKEHUS OMNPEIEICHHOTO
UHTETpana).

4. A npu n3ydeHun Gu3MKU (M IPYrUX MPEIMETOB) T/ie MbI Hcnoib3yeM uHTerpan? (Ilpu
BBIUMCICHUH PaOOThI IEPEMEHHOM CHIIBI, JJII HAXOXKJICHUS IEHTPa MacC, BBHIYUCICHUS
paboThl, 3aTpadyeHHOM Ha CXKaTHe WIM PaCTSHKCHHUE TMPYKUHBL, MPU HAXOXKICHUU
KMHETUYECKOU SHEPTUU BPAIICHUS CTEPKHSI , TPH BBIYMCICHUHU paOOThI ra3a u Jip.).

5. Kakwue 3agaun matemaruku JpesHeit ['pennu 1 Puma Ha3zpiBaJIM 3aga4amMu O KBaapaTrype
riockoi ¢purypsl? (3agaun Ha BEIYUCICHUS TUIOIMIAZCH).

6. Kto npumymain cinoBo uumezpan? Utro ono o3navaer? (S.beprymmu, 1690 r. MaTerpan —
NIEPEBOJIUTCS KaK NPUBOOUMb 8 NPedCHee COCMOsAHUE, 80CCIMAHABIUBAMD)

IToaBOoAMM MTOI 3aHATHA:

DNeMeHThl MaTeMaTHYECKOro aHalu3a 3aHMMaeT 3HAYUTEeNIbHOE MECTO B Kypce
MaTE€MaTUuKU. y‘-IaH_II/IMC}I HGO6XOI[I/IMO OBJIAZICTb MATCMAaTUYCCKHUM allllapaToM, KOTOpBIﬁ MOXKET
OBITh 2((HEKTUBHO HCITOJIB30BaH MPU PEIICHUHW MHOTHX 3a7a4 MaTEMaTUKH, (U3UKH, TEXHUKH.
SI3BIK IPOM3BOIHON M MHTETpajla MO3BOJISET CTPOro (POpMyIUpOBATH MHOTHE 3aKOHBI TPUPO/IBL.
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B kypce marematuku ¢ mNOMOIIBIO JU(G(GEPEHIINATFHOIO W HHTETPATbHOTO HCYUCICHHUH
HCCIIEAYIOTCSI CBOMCTBA (DYHKIMH, CTPOSATCA MX TpaduKu, pEmIaroTcs 3aJ1a4u Ha HauOoJbIee 1
HAanMCHBIICC 3HAYCHHA, BBIUYHMCIIAIOTCA ILIOIIaau U O6’beMBI TCOMCTPHUICCKUX (bI/Ipr apmvMun
CJIOBaMH, BBEJICHHEC HOBOTO MAaTEMaTHYECKOTO armapara IMO3BOJISIET PAacCMOTPETh PsJ 3ajad,
PCIINTL KOTOPBIC HCIIB3A JJICMCHTApHBIMU MCTOJAMMU. O,Z[HaKO BO3MOXHOCTH METOAOB
MaTeMaTHYECKOTO aHAJIN3a TAKUMH 3a]]Ja4aMi HEe UCUEPITBIBACTCSI.

MHorue TpaaMLIMOHHBIE DSJIEMEHTapHble 3alayl (JOKa3aTeNIbCTBO HEPABEHCTB, TOXKIIECTB,
UCCIIEIOBAaHKUE M PELICHUE YpaBHEHUH U apyrue) 3(p(HEeKTUBHO PeuIaroTcs ¢ MOMOIIBIO TOHATHHA
NPOU3BOJHOM M UHTerpaiga. BmecTe ¢ TeM HECTaHIAPTHOE UCIOJIB30BAHUE SJIEMEHTOB
MaTeMaTHYECKOr0 aHaJn3a MO3BOJISET TITy0)ke YCBOUTH OCHOBHBIE TIOHATHS U3y4aeMON TEOPHH.
31ech NPUXOANUTCS MOAOUPATh METOJT PEILICHUS 3aJa4l, TPOBEPATH YCIOBHS €r0 MPUMEHUMOCTH,
aHATM3UPOBATh IOJydYeHHbIE pe3yibTarhl. 1o CymiecTBy, 3a4acTyio MPOBOAUTCS HEOOJBIIOE
MaTeMaTU4YeCKOe HCCIEAOBaHUE, B IMPOLIECCE KOTOPOTO Pa3BUBAIOTCS JIOTMUECKOE MBIIUICHHE,
MaTeMaTHYECKUE CIIOCOOHOCTH, TIOBBIIIACTCS MaTeMaTHUECKas KyJIbTypa.

MeToanyeckue yKazaHusi 0 MOATOTOBKe K MPOMEKYTOYHOI aTTecTallnu

[TpomexxyTouHasi aTrTecTanusi MO AUCIHUILIMHE NPOBOIUTCS B (opMe 3adera B TIEPBOM
TpuMecTpe, IupGepeHIMPOBAaHHOTO 3a4yeTa BO BTOPOM TPHUMECTpE M OSK3aMEHa B TpPETheM
TpHUMECTpeE.

3ayuer — 3TO (opMa MPOMEKYTOUHOM aTTECTAllMH, 3aJadeil KOTOPOrO SBISETCS
KOMIUIEKCHOE OIICHKa YPOBHEH OCTH)KCHUS IUIAHUPYEMBIX pPE3y/lIbTaTOB OOy4YCHHS TIO
TUCITUTLIIAHE.

3auer st oyHOW (opMBI OOYYEHHs MPOBOAWUTCS 3a CYET YACOB, OTBEIEHHBIX Ha
U3y4eHHE COOTBETCTBYIOIIEH JAUCIUTITNHBIL.

3a4er Mo MUCIMIUIMHE MPOBOIUTCS BKIIIOUAET B ceOsi: coOeceoBaHKE MPETOaaBaTelis CO
CTYZICHTaMH 110 KOHTPOJILHBIM BoIlpocaMm (He 6osee 5) ¥ 1 cuTyallmoHHOM.

[Iponienypa mpoBeneHHsI TAaHHOTO OLIEHOYHOTO MEpOINPHATHS BKIIIOYAeT B cels: Oecemy
mpernojaBareniss ¢ OOyJaroIMMCS Ha TEMbI, CBSI3aHHBIE C HM3y4aeMOW JTUCIUIUIMHON, U
paccyrTaHHOE Ha BBISICHEHHE 00beMa 3HAaHUI 00YUaIOIIerocs 10 ONPEICICHHOMY pa3/ielly, TEMe
JUCITUTUIAHEI.

KoHTponbHBIE BONPOCH W CHTYAallMOHHBIC 33aJaud K 3a4eTy JOBOJSATCS 1O CBEICHHS
CTY/ICHTOB 3apaHee.

HuddepennrpoBanHpiii 3a4eT — 3TO ¢GopMa MPOMEKYTOUHOM aTTECTAlMH, 3a7adei
KOTOPOH SIBJISICTCS KOMIUIEKCHAsI OIIEHKAa YPOBHEHW OCTHIKCHHUS IUIAHUPYEMBIX Pe3yJIbTaToOB
00y4YeHUs MO TUCIUTUINHE.

[Mpu moaroroBke k auddepeHInpoBaHHOMY 3a4eTy HEOOXOIUMO TOBTOPUTH KOHCIIEKTHI
JIeKIMA 10 BCEM pasjeiaM JUCHUIUIMHBL Ha 3adere CTyIeHT JOJDKEH MOATBEPAMTH YCBOCHHE
y4eOHOTO MaTepHualia, HpPEeIyCMOTPEHHOrO pabodeid MpOrpaMMoOi JWCIHUIUIMHBI, a TaKkKe
MPOJIEMOHCTPHPOBATH MPHUOOPETCHHBIE HABBIKY aJANITAIIMH IMOJTYYCHHBIX TEOPETUICCKIX 3HAHUN
K CBOe mpodeccruoHanbHoi aesTenpHOCTU. [IndhepeHnnpoBanHbIii 3a4€T TPOBOIUTCS B hopMe
YCTHOTO co0eceoBaHus MO KOHTPOJIBHBIM BOIPOCAM, a TakXke 00ydaromemycss HeoOXOAUMO
PEIIUTh CUTYaITMOHHYIO 3a]1a4y.

Jns nmomycka K 9K3aMEHY CTYACHTY HEOOXOIMMO BBINOJHUTh W YCIEUIHO CHaTh
MpaKTUYECKHUE padoThl (MPAKTUISCKUE 3a/IaHUsI) TT0 KaXKIOU TeMe.

[Ipu monaroToBke K SK3aMeHY HEOOXOAMMO TOBTOPUTH KOHCIEKTHI JIEKIMHA MO BCEM
pasaenaMm AMCUUIUIMHEL [0 3K3aMeHa OOBIYHO TMPOBOIMTCS KOHCYJIbTALWS, HO OHA HE MOXKET
BO3MECTUTh OTCYTCTBHSI CHCTEMAaTHYECKOH paboOThl B TEUYEHHE TPUMECTpPa W TIOMOYb 32
HECKOJIbKO 4acOB OCBOMTH Marepuall, TpeOyIomuiics K sk3aMeHy. Ha KOHCyIbTaluu CTyIeHT
MOJTy4aeT JUIIb OTBETHl HA TPYAHBIE WJIM OCTaBIIUECS HEACHBIMH BONpOChl. [lonp3a oT
KOHCYJIbTAIlH OYAET TOJIBKO B TOM CIIydae, €CJIM CTYACHT JI0 Hee MpopaboTaeT BECh MaTepHall.
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Ha »ok3ameHe cCTyneHT JOJDKEH TMOATBEPAUTh YCBOEHHE y4yeOHOro MaTepuana,
NPEIYyCMOTPEHHOTO pabodeld MporpaMMol AWCHUIUIMHBL, a TaKXe IPOJEeMOHCTPUPOBATH
npuoOpeTeHHbIe HAaBBIKM  aJanTalldd  TOJXYYEHHBIX TEOPETHUYECKHMX 3HAaHMM K CBOEH
po¢)eCCHOHAIBHON JEATENHHOCTH. DK3aMeH MPOBOAUTCS B (hOpME YCTHOTO COOECEeOBaHUsI 11O
KOHTPOJIBHBIM BOIPOCaM, a TakkKe OO0YyYaromeMycsi HEOOXOJUMO PpELIMTh CHUTYallMOHHYIO
3ajauqy.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Jis  peanuzanuM  AMCLUUIUIMHBL TpeOyeTcs cienylolee MaTepHalbHO-TEXHUYECKOE
obecrieueHue (CreruaaIbHbIC TOMEIICHHUS ):

- JUId IPOBE/ICHUS 3aHATUH JIEKIIMOHHOT O THIIA

yueOHasi ayuTOpHsl, OCHAIleHHasi yuyeOHOH mebenbio, o0opyaoBanHas npoekTopom, 11K,
3KpaHOM, JOCKOM.

- U IPOBE/ICHUS 3aHATUN CEMUHAPCKOT0 THIIA, TPAKTHUECKUX 3aHATHH

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

- JUIS IPOBE/IEHUS , TEKYILET0 KOHTPOJIS ¥ IPOMEXYTOUYHOM aTTecTalluu

yueOHasi ayuTOpHsl, OCHAIIIeHHasi yuyeOHOM mMebenbio, 00opyaoBanHas npoekTopom, 11K,
3KpaHOM, JOCKOM.

- U CAMOCTOSITEIIbHOM PabOTHI:

MIOMEIIIEHUE, OCHALIEHHOE KOMIIBIOTEPHOW TEXHUKOW C BO3MOXHOCTBIO MOAKIIOUEHUS K
cetru "HHTepHer" u  obOecreueHHMEM ~JIOCTya B  3JEKTPOHHYIO  MH(POPMALMOHHO-
oOpa3oBatenbHyto cpeny HcTUTyTa

10. OCOBEHHOCTH OCBOEHUA JANCIUITIIMHBI JMIOAMU C
OI'PAHMYEHHBIMU BO3MOXHOCTAMMU 3/10POBbs

OOyuaronMcss € OTPaHUYCHHBIMH  BO3MOXKHOCTSMHU  370POBbSI  MPEIOCTABISIOTCS
CrienMaibHble y4eOHUKH, ydeOHbIe MOCOOMS M JMJAKTHYECKHE MaTepUalIbl, CIICIHAIbHBIC
TEXHUYECKHE CPEJCTBA OOYyYEHHUS KOJJICKTMBHOTO M HHIUBUAYaJIBHOTO IMOJB30BaHMS, YCIYTH
accucTeHTa (ThI0TOpa), OKa3bIBAIOIIETO O0YUYaIOIIMMCS HEOOXOIUMYIO TEXHUUECKYIO TTIOMOIIb, a
TaKXe YCIYTU CypAONEepeBOTYUKOB U TU(IOCYpronepeBoaUnKoB. Opranusanus oOecreynBaeTt
NICYATHBIMHU H/HMJIM SJICKTPOHHBIMU 00pa30BaTEeIbHBIMU pecypcaMu B (hopMax aJaarTHPOBAHHBIX
K OTPAaHUYEHUSAM HX 370POBBSI.

OcBoeHUE AUCIUIUIMHBI OOYYAIONIMMUCS C OTPAHWYCHHBIMH BO3MOXKHOCTSIMHU 3IOPOBBS
MOXET OBITh OPraHM30BaHO COBMECTHO C JPYTUMH OOYYAIOIIMMHUCS, a TaKXe B OTACIbHBIX
rpyImax.

OcBoeHNe AUCIUIUIMHBI OOYYAIOMIMMUCS C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3/I0OPOBbS
OCYIIECTBIISICTCSI C YYETOM OCOOEHHOCTEH ICUXO(PU3NIECKOTO Pa3BUTHS, WHIMBHIYaTbHBIX
BO3MOXHOCTEH U COCTOSIHUS 3710POBBSI.

B memsax JOCTYMHOCTH TOJNydYeHHsI BBICHIEro oOpa3oBaHusi 1O 00pa30BaTEbHOM
porpaMMe JIMI[aMHU C OTPAaHUYCHHBIMHU BO3MOXHOCTSIMU 37I0POBbSI IIPU OCBOCHUH JHCLUTUIMHBI
o0ecrieunBaeTcs:

1) n7st U1 ¢ OTpaHUYEHHBIMU BO3MOXKHOCTSMU 370POBBS IO 3PEHHUIO:

— MPUCYTCTBHE THIOTOPA, OKA3bIBAIOIINI CTYJICHTY HEOOXOIUMYIO TEXHUYECKYIO TTOMOIIh
C Y4ETOM MHAMBHUIYaIbHBIX OCOOCHHOCTEH (IIOMOraeTr 3aHsTh pabodyee MEeCTO, IepeABUraThCs,
POYUTATh U 0)OPMHUTH 3a/IaHKE, B TOM YHUCIIC, 3AITHCHIBAS IO AUKTOBKY),

— MUChMEHHBIE 3a/IaHUs, a TAK)KE MHCTPYKIUHU O TOPSIIKE UX BBIMOJHEHHUS 0(QOPMIISIOTCS
YBEIUYCHHBIM IIPHPTOM,

— crieualibHble y4eOHUKH, y4eOHbIe MMOCOOMS M JUJAKTHUECKUE MaTepualibl (MMEIoIue
KPYIHBIA PpUGT WK ay1nohans),
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— MHAMBUIyaJIbHOE paBHOMEpPHOE ocBelleHne He MmeHee 300 Jrokc,

—nOpu  HeoOXOOUMOCTH CTYACHTY JJis BBINOJHEHHS 3aJaHUS  IPEOCTaBISAETCS
YBEJIMUMBAIOILIEE YCTPOMCTBO;

2) AJig UL ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/JOPOBBS TIO CITYXY:

— OpUCYTCTBUC ACCUCTCHTA, OKa3E>IBaIOH_II/II‘/JI CTYACHTY HGOGXO,Z[I/IMYIO TCXHUYCCKYIO
MOMOIIb C YYETOM WHIWBHUAYAIbHBIX OCOOEHHOCTEH (ITOMOTaeT 3aHATh pabouyee MecCTo,
NnepeABUTraThCs, MIPOYUTATh U Oq)OpMI/ITI: 3aaHUC, B TOM 4YUCJIC, 3aIlIMChIBas 110/ ,Z[I/IKTOBKy),

—o0ecrnieurBaeTcss ~ HajJM4Me  3BYKOYCWJIMBAIOIIEW  ammapaTrypbl  KOJUIEKTHBHOIO
NOJIb30BaHUSA, TP HEOOXOTUMOCTH OOydaromeMmycst MpeaoCTaBIAeTCs 3BYKOYCHIMBAIOIIAs
anmnaparypa UHAUBHAYaIbHOTO MOJIb30BaHUS;

— OGGCHG‘-II/IBaeTCH HagjiexxXamyumMun 3BYKOBBIMHA cpeacrBaMmu BOCIIPpOU3BCICHUSA
nHpopmanuu;

3) AJig a1y ¢ OrpaHU4YCHHBIMHA BO3MOXXHOCTAMUA 310POBbs, UMCIHOIIINX HAPYIICHHUA OIIOPHO-
JBUTATEIBHOTO armapara:

— NUCbMCHHBIC 3aJlaHUs BBIIIOJHAIOTCA Ha KOMIBIOTCPES CO CIHCHUAIIU3UPOBAHHBIM
POrpaMMHBIM 00€CTIeYeHUEM WIIM HAIUKTOBBIBAIOTCS THIOTOPY;

— TI0 XEeJIaHUIO CTYJEeHTAa 3aJJaHUsI MOTYT BBIMIOJIHATHCSA B YCTHOH (opMe.
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®OH/I OHEHOYHbBIX CPEJCTB (OIEHOYHBIE MATEPHUAJIBI) AJIsA

IIpunioxenne k padoyeii nporpaMme JMCIHUIIIHHBI
«MaremaTuka»

IMPOBEJAEHUSA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU "
MPOMEXYTOYHOM ATTECTAIIIA

1. OIIMCAHUE MMOKA3ATEJEN OIIEHUBAHUA KOMIETEHIIA,
®OPMUPYEMBIX B ITPOLHECCE OCBOEHUA JUCHUIIJIMHBI

Kon n [Ipouenyps! oneHUBaHUsA
Ko u HalMEHOBaHUE OLIEHOYHBIE CPE/ICTBA
HaI/IMeHI([)BaHI/Ie WH/IUKATOpa Hoxasarern (Telllcymnﬁ I;Ipzi)Me)K)yT
N OLICHUBaHUS
bopmupyemoit JOCTHKEHUS KOHTPOJIb OYHas
. (pe3ynbTaThl 00y4YeHHUs)
KOMIIETEHIINH bopmupyemoii yCIIEBAEMOCT | aTTeCTalH
KOMIIETEHIINH U s
OIIK-1 Cnocoben OIIK 1.1. 3Haer OCHOBBI VYcrHbiit Kontposnb
HPUMCHATE [Ipumensier MaTeMaTuKu, (QU3UKH, ornpoc HEIE
CCTCCTBCHHOHAYTHPIC | ecTeCTBEHHOHAYYHB! | BBIYMCINUTEIbHON (Bompochl Ne | BOmpOCHI
1 ODIEHIIKEHEPHBIE | ¢ 1 TEXHUKH u 1-23) (Bompoc
3HAHHA, MCTObI O0IIEenHXEHEPHBIE IPOrpaMMUPOBaHUS Nel-10)
MAaTEMATUYCCKOI'O
aHanmm3a u SHAHUA B .
MOTIEIEPOBAHHS, npogeccuoHaTbHON
TEOPETHYECKOTO U ACATCIPHOCTH.
OKCIICPUMCHTAJIBHOT'O
HCCICOOBAaHHUA B
poheCCUOHANTBHON
ACATEILHOCTH Ymeer pemats Tumnossie
CTaHIapTHbIE MPaKTUYECKU
npodeccuoHaNbHbIC € 3a1aHus /
3aJa4M ¢ IpUMEHeHneM | TBopueckue | Curyauuo
€CTECTBEHHOHAYUYHBIX U 3a/laHus HHas
0OIIIENHKEHEPHBIX (tema Nel-4) | 3amaua
3HAHMA, METOJIOB (Nel-9)
MaTeMaTH4eCKOTo
aHaJIM3a u
MOJIEJTUPOBAHUS
Baageer HaBBIKaMH Tumnossie Curyaro
TEOPETUYECKOTO U | MPAaKTUYECKU HHast
AKCIIEPUMEHTAIBLHOTO e 3aaHus / 3a/1aya
WCCIICIOBAHUS tBOpUeckue | (Nel(-16)
00BEKTOB 3a/1aHus
npodeCCHOHATbHON (Tema No5-6)
JESTEIIBHOCTH
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Konun [Ipouenyps! olleHUBaHMS
Kon u HauMEHOBaHHE OLICHOYHBIE CPEJICTBA
HaI/IMeHI([)BaHI/Ie MHIMKATOpa Hokasaren (TeLII<yH11/H71 I1)1pl([)Me>K)yT
N OLICHUBAHUS
bopmupyemoit JIOCTIKEHMA (pe3yNbTaT! 06yueHNs) KOHTPOJIb OuHast
KOMIIETEHIINH bopmupyemoit yCIIEBaEMOCT | aTTecTalH
KOMITETEHITUHI u s
YK-1. Cniocoben VK-1.2. Ucnonp3yet | 3HaeT CyIIHOCTh U YcTHbIi KonTpons
OCYUIECTBIISITh CUCTEMHBIN MOAXOJ | IPUHIUIIBI CHCTEMHOTO onpoc HbIE
MOWUCK, TUISE pelieHus | moaxosa (Bompochkl Ne | BOMpOCHI
KPUTHYECKUI IIOCTaBJIEHHBIX YMmeer aHaM3upOBaTh 31-111) (Bompoc
a”HaAIIN3 3a7a4 3a/auy ¢ Neol-11)
uH(pOopMaIuy, HCIOJIb30BAaHUEM
MPUMEHSITh CHUCTEMHOTI'0 M0/IX0/1a Curyanuo
CHUCTEMHBIN ITOAXO Baageer HaBBIKaMH Tumnossie HHas
JUTSL peIIeHUS CUCTEMHOIO  aHaju3a | MPaKTUYECKU | 3a/ada
MTOCTaBJICHHBIX TUTSt pemenus | e 3amaHusi/ | (Nel-7)
3a1au MOCTaBJICHHBIX 3aJa4 TBOpUYECKHE
3a1aHUs
(Tema Ne6-8)
Tumnoseie
npaktudecku | Cutyanuo
e 3amaHus / | HHaAs
TBOpYECKHE | 3aJ1a4ya
3aJIaHus (Nel10-16)
(Tema Ne8-

11)

2. METOAUYECKHUE MATEPHUAJIBI, OTPEAEJIAIOIIUE ITPOLHENAYPBI
OIIEHUBAHUA

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

C 1menpro ONpeAcNieHHs YPOBHS OBJIAJICHUS KOMIICTCHITUSMU,

3aKpCIIJICHHBIMH  3a

JUCLIUIUINHOM, B 3a/laHHbIE IPENOAABATEIEM CPOKH IMPOBOAMUTCA TEKYLIUN U MPOMEXKYTOUHBIN
KOHTPOJIb 3HAHUH, YMEHUH U HaBBIKOB Ka)KJ0I0 00Y4aromerocs.

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

[Ipouenypa oueHuBaHus

OpraHu3anus 1eSTeIbHOCTH 00yJaroerocs

Brinonnenue
3aJIaHUN

MPAKTUYECKUX

BOIIPOCHl U

[Tpy BBHINOJIHEHUU MPAKTUYECKUX 33JJaHUN/ TBOPUECKUX
3alaHuil 00yJaroIIMMCS HEOOXOUMO BBIMIOJHHUTH BCIO
paboTy corimacHo TEeKCTy 3anaHus. Pe3ynpTarel paboThI
coxpanuth B (haiinax. Ilocrme BbIMOMHEHUS 3alaHUs
HEO0OXOIMMO TPENOoJaBaTeN0 MPOJAEMOHCTPUPOBATH
pe3ynbraTthl paboThl U OBITH TOTOBBIM OTBETUTH Ha
MPOAEMOHCTPUPOBATH
OT/ACJIbHBIX MYHKTOB 3aJlaHMs. 3allUTa MPAKTHUYECKUX
paboT OCYIIECTBIIACTCS HA MPAKTUIECKUX 3aHATUSIX.

BBIITOJIHCHHUEC
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YcTHBIN onpoc

CpenctBo KOHTPOJIS, OpraHU30BaHHOE KaK
crenranbHas Oecena MpenoaBaTeNst ¢ 00yJaromuMes
Ha TEMBI, CBSI3aHHBIE C M3y4aeMOW IUCLUMIUIMHON, U
paccuMTaHHOE Ha  BBISICHEHHME oObeMa  3HAHHMA
oOyJaromierocsi Mo ONpeAciEHHOMY pa3feny, TeMe,
npobieme U T.1I.

PassepHyTbIit OTBET o0yyJaroIerocs JOJKEH
MPEACTABIATh co0oif CBSI3HOE, JIOTUYECKH
MOCIIEZIOBAaTeIbHOE COOOIEHWE Ha 33JaHHYI0 TEMY,
MOKa3bIBaTh €ro yMEHHE IMPUMEHATh OIpeieIeHHUs,
MpaBHJia B KOHKPETHBIX CIyYasX.

[TokazaTenu st OIEHKHM YCTHOTO OTBeTa: 1) 3HaHUWE
Marepuana; 2) TOCIeI0BaTEeIbHOCTh H3JIOXKECHHS; 3)
BJIa/ICHUE peubto u npodeccuoHanbHOM
TepMUHOJNOTHEH; 4)  TpUMEHEHHWE  KOHKPETHBIX
MIPUMEPOB; 5) 3HaHHWE paHEee U3YYCHHOr0 MaTepuaia; 6)
YpOBEHb TEOPETUYECKOTO aHaiu3a; /) CTeleHb
CaMOCTOSITENILHOCTH;  &8) CTENEeHb AaKTHUBHOCTU B
nporecce; 9) BBINOIHEHNUE PETIaMEHTa.

VYpoBeHb 3HaHUW  OOYyYalOMIErOCsS  OMPEIEsAeTCs
OLICHKaMHU COTJIIMYHO, «XOPOLIO,
«YIOBJIETBOPUTEIBHO», «HEYIOBJIECTBOPUTEIILHO.
Kpurepuun u mkana ouenku npuseaeHsl B 1. 3. @oHna
OLICHOYHBIX CPE/ICTB.

2.2. MeToan4yeckne MaTepuaJibl, ONpeae/siionye npoueaypbl OeHUBAHUS B PAMKAaX

NMPOMEKYTOYHOM aTTecTalluu

3ayer — 95T0 (QopMa MNPOMEKYTOYHOM aTTECTAIMHU, 3aJadeli KOTOPOHM SIBIISETCA
KOMILJICKCHAsl OIIGHKAa YPOBHEH JIOCTMIKEHHUS IUIAHUPYEMBIX pPE3ylbTaTOB OOy4YeHHS IO

IUCILIUILIHHE.

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

IUCILIUILINHEL.

3aueT Mo MUCIUIUIMHE MPOBOAMTCS BKIIOYAET B ce0si: cobeceaoBaHue MpernoaaBaTelis o
CTYJICHTAMH 110 KOHTPOJIbHBIM BoOIpocaM (He Oosiee 5) u | cCUTyallMoOHHYIO 3a/1a4y.

KoHTpoabsHbIE BOIPOCH!

KoHTpONBbHBIA BOMPOC — 3TO CPEACTBO KOHTPOJIS YCBOCHHS
y4ueOHOro MaTepHasa AUCHUILITNHBL.

[Ipouenypa mpoBeneHUs JTaHHOTO OIEHOYHOTO MEPOIPHUSITHS
BKJIFOYAET B ceOs: Oecemy mpernojgaBaTeis ¢ 00yJaroMMCs Ha TEMBI,
CBSI3aHHBIE C H3Y4ae€MOM JHUCUUIUIMHOM, M pPAacCUMTAHHOE Ha
BBISICHGHHE O0BbeMa 3HAHWK OOydYaloIIerocss IO OINPEIACICHHOMY
paszfeny, TeMe UCIUTLTUHBL

CuTtyanmonHas 3agaya

OLleHOYHOE CPENCTBO, BKIIIOYAIOIIEE COBOKYMHOCTh YCIOBHUM,
HAIIpaBJICHHBIX Ha DPEIICHHE IPAKTUYECKH 3HAYUMOM CUTyaluu ¢
1enbio GopMUpOBaHUS KOMIETEHIIHH, COOTBETCTBYIOUINX OCHOBHBIM
TUIIaM MPO(ECCHOHATLHON 1EATEIbHOCTH.

[Ipouenypa mpoBelneHUsI JaHHOTO OLEHOYHOTO MEPOIPHUSATHS
BKIJIIOUAET B ce0s: OIEHKY MPAaBHJIBHOCTH DPELICHUS 3a/ad, KPaTKo
U3JIOKUTh €€ cojepxaHue. B ciayyae BapuaTUBHOCTH pEIICHUS
3a/1a4yM CcIeayeT 000CHOBATh BCE BO3MOYKHBIC BAPUAHTHI PEIICHUSI.

[lepeueHb KOHTPOJBHBIX BOIPOCOB M CUTYallMOHHBIE 3a]aud K 3a4€Ty, a TAKKe KPUTEPUHU
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Y IlIKaJIa OLIEHKU NpuBeAeHbI B 1. 3. DoHAA OLIECHOYHBIX CPEACTB.

KoHnTponbHble BOMPOCHI M CUTyallMOHHBIE 3aJjaud K 3a4eTy JOBOASATCS 1O CBEICHUS
CTYJCHTOB 3apaHee.

[Ipy noOAroToBKE K OTBETY MOJb30BAHUE Yy4YEOHMKAMHU, Yy4e€OHO-METOIUYECKUMU
OoCOOUSIMU, CPECTBAMU CBSI3U U 3JICKTPOHHBIMU PECYpCaMM Ha JIIOOBIX HOCUTEISAX 3alpeleHo.

Ha otBer cryneHTa mo KaXaoMy KOHTPOJBHOMY BONPOCY M CHUTYallMOHHOM 3amauu
OTBOJIUTCSI, KaK MPABUJIO, 3-5 MUHYT.

[Tocne oxoHuUaHUsT OTBeTa IpenojaaBareib OOBSABISAET oOOydarolEeMycsli OLEHKY 10
pe3ysbTaTtaM 3auera, a TakKe BHOCHUT 3Ty OLIEHKY B 3aU€THO-IK3aMEHALIMOHHYIO BEIOMOCTb,
3aUETHYI0 KHIDKKY. YPOBEHb 3HAHHWHM, YMEHUHW W HABBIKOB OOYYAIOIIETOCS OMPEISIsIeTCs
OIICHKAMH «3aUTEHO», «HE 3aUTEHO.

JAuddepeHnupoBaHHbIii 3a4eT 10 JUCIHUIUIMHE TIPOBOJUTCS BKIIOYAeT B ceOs:
cobecel0BaHNE TPENoaBaTessl Co CTy/ICHTaMH 10 KOHTPOJIbHBIM BompocaMm (He Oonee 5) u 1
CUTYallMOHHOM 3aJ1ayHu.

KoHTposnbHbIE BOTPOCH KoHTpoJibHBII BONPOC — 3TO CPEICTBO KOHTPOJISA YCBOEHUS
y4eOHOT0 MaTepHasa JUCIUTLTHHBL

[Ipouenypa mpoBeleHUsI JaHHOTO OLEHOYHOTO MEPOIPHUSITHS
BKJIIOYAET B ce0si: Oecemy mpemnogaBaTelis ¢ 00yJaronuMcs Ha TEMBI,
CBSI3aHHBIE C H3Y4aeMOM JHUCUMUIUIMHOM, M pPAacCUMTAHHOE Ha
BBISICHGHHE O0BbeMa 3HAHHMK OOydYaloIIerocss IO OINPEACICHHOMY
pazzieny, TeMe TUCHUILIAHBIL.

CuryaunoHHas 3ajada OneHOYHOE CPENCTBO, BKIIIOYAOIIEE COBOKYIHOCTH YCIIOBHIA,
HalpaBJICHHBIX Ha pEIIeHUE MPAKTUYECKH 3HAYMMOM CUTyalluu C
1ENbI0 POPMHUPOBAHUS KOMIIETEHIIH, COOTBETCTBYIOIIUX OCHOBHBIM
TUIIaM MPO(ECCUOHATBHON JEATEIbHOCTH.

IIpouenypa npoBeneHUsl JNaHHOTO OLEHOYHOTO MEPOIPHUATHS
BKJIIOYACT B CeOsl: OIEHKY MPaBWJIBHOCTH PEIICHUS 3a1ad, pa3doop
pe3yabTaTOB: KPAaTKO H3JIOKUTH €€ COJEp)KaHHe, OOBSICHUTH CYTh
BO3HUKIIEIO CIOpa, KpaTko pa3o0paTh M OLEHUTb JOBOJBI
YYaCTHMKOB. B cilyuae BapuaTHMBHOCTH pEIICHHS 3alaud CIEIyeT
000CHOBATh BCE BO3MOKHbIE BAPUAHTBI PEIICHUSI.

[lepeueHb KOHTPOJBHBIX BONPOCOB M CUTYallMOHHBIE 3a7aud K AUQepeHInpOBaHHbBIN
3a4eTy, a TAKKE KPUTEPHUH U I1IKaJIa OLEHKH MPUBEICHBI B 1. 3. DOH/IA OLIEHOUYHBIX CPEJICTB.

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

[Ipy noOAroTOBKE K OTBETY MOJb30BAHUE YyYEOHMKAMHU, Y4eOHO-METOIUYECKUMU
MOCOOMSIMH, CPEICTBAMU CBSI3H U AJICKTPOHHBIMU PECYpCaMU Ha JIFOOBIX HOCUTENISX 3aMpeIieHo.

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

[Tocne oxoHuUaHusi OTBeTa MpenojaaBareib OOBSABISET OOydarolmEeMycsi OLEHKY IO
pesynbratam nudpepeHIUpPOBaHHOTO 3aueTa, a TakKe BHOCHUT OTY OIICHKY B 3a4€THO-
9K3aMEHALIMOHHYIO BEIOMOCTbh, 3a4ETHYIO KHUKKY.

YpoBeHb 3HaHUM, YMEHUIl W HABBHIKOB OOYYAIOIIETOCS OMPEICNSACTCS OLIEHKAMHU «OTIMYHOM,
«XOPOLIOY, KYJOBICTBOPUTEILHOY, «HE 3aUTECHO.

IK3aMeH — 3To (opMa MPOMEKYTOUHON aTTECTAIMHU IO JTUCIMIUIMHE, 3a7a4e KOTOpOn
SIBJISIETCS. KOMILUIEKCHAsI OLIEHKA YPOBHEH JOCTHKCHHUSI TUTAHUPYEMBIX PE3YIbTaTOB OOYUCHHSI IO
JUCLUTIIINHE.

[Ipouenypa mpoBedeHUST JTAaHHOTO OLIGHOYHOTO MEPOMPHATHS BKIIOYaeT B ceOs:
cobeceoBaHrEe TpeEnoaaBaTeNsl CO CTYACHTAaMH 1O 2 BOMpocaM M | CUTyallMOHHOW 3aaadu
PK3aMeHalnoOHHOTo Omiera. llepedeHh BOMPOCOB K 3K3aMEHy, a TaKXKEe KPUTCPUU U IIKala
OIICHKH TTpUBEACHBI B 1. 3. DOH/1a OLIEHOYHBIX CPEICTB.
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KoHTposbHbBIE BOTPOCHI KoHTposibHBII BONPOC — 3TO CPEICTBO KOHTPOJISA YCBOEHUS
y4e0HOr0 MaTepHaa JUCIUTLTHHBL.

[Ipouenypa mpoBelneHUsI JaHHOTO OLEHOYHOTO MEPOIPHUSATHS
BKJIIOYAET B ce0si: Oecey mpemnogaBaTelis ¢ 00yJaronuMcs Ha TEMBI,
CBSI3aHHBIE C H3y4ae€MOM JHCIUIUIMHOM, M pacCYUTaHHOE Ha
BBISICHEHHE 00beMa 3HaHWK OOydalolerocs IO OMNpPEeIeIICHHOMY
paszfeny, TeMe AUCHUTLITUHBL.

CuryaunoHHas 3ajada OneHOYHOE CPENCTBO, BKIIIOYAOIIEE COBOKYIHOCTh YCIIOBHIA,
HaIpaBJICHHBIX Ha pEIIEHUE MPAKTUYECKH 3HAYMMOM CUTyalluu C
1ENbI0 OPMHUPOBAHUS KOMIIETEHIIH, COOTBETCTBYIOIIUX OCHOBHBIM
TUIIaM NPO(ECCUOHABHON EATEIbHOCTH.

IIpouenypa npoBeneHUsl NAaHHOTO OLEHOYHOTO MEPOIPHUATHS
BKJIIOYAET B ce0sl: OLEHKY MPaBWIBHOCTU PELICHMs 3a/ad, KpaTKo
U3JIOKHUTH €€ COJAep)KaHue, OOBSICHUTH CYTh BO3HHUKILIETO CIOpa,
KpaTko  pa3o0paTb M OLUEHUTh  JIOBOJABl  YYaCTHHKOB
COOTBETCTBYIOLIIETO CIOpa © OOOCHOBaTh CO CCBUIKAMHM Ha
HOpPMAaTHUBHBIE AKThl COOCTBEHHOE pEIIEHUE MPEeJIOKEHHON 3a1auu.
B cnyyae BapuaTUBHOCTH peUICHUS 33/1a4H ClIeAyeT 000CHOBAThH BCE
BO3MOJKHBIE BAPUAHTHI PEILICHMUSL.

Bomnpockl k 5k3aMeHy JOBOAATCS 10 CBEJICHUS CTYACHTOB 3apaHee.

[Ipu mnoaroroBke K OTBETY TOJb30BaHHE Y4YEOHHKAMHU, Y4eOHO-METOAMUYECKUMHU
O0COOUSIMU, CPEICTBAMHU CBSI3U U AJIEKTPOHHBIMU PECYpCaMU Ha JIIOOBIX HOCUTEJAX 3alpelleHo.

Bpems Ha noarorosky orseta — ot 30 10 45 MUHYT.

[lo wucreyeHMM BpeMEHHM NOATOTOBKM OTBETA, CTYJEHT OTBEYaeT Ha BOINPOCHI
9K3aMEeHAIlMOHHOTO Ouiera. Ha OTBEeT cTyzneHTa Mo KaXaoMy BOMpOCY OujieTa OTBOIMTCS, Kak
MpaBwiIo, 3-5 MUHYT.

[Tocne oTBeTa cTyAeHTa MperojaBaTeNlb MOKET 33JaTh JOMOJHUTENbHBIEC (YTOUHSIOMINE)
BOIIPOCHI B IIpeJiesiaX MPeIMETHOM 00JacTH 3K3aMEHALMOHHOTO 3aJaHMsL.

[locne oxoHuUaHMS OTBETa MpeNoAaBaTellb OOBABISET OOydyaloOImIeMycsl OLEHKY IO
pe3yabTaTaM 3K3aMeHa, a TAK)Ke BHOCHUT ATY OLIEHKY B 9K3aMEHAIMOHHYIO BEJOMOCTb, 3a4ETHYIO
KHUXKKY.

VYpoBeHb 3HaHUI, YMEHUIl U HABBIKOB OOYYAIOIIEroCs ONPEIENAeTCS OLIEHKAMHU «OTIMYHOY,
«XOpOILI0Y», «YAOBIETBOPUTEIBHOY, «HEYIAOBIETBOPUTEIBHOY.

3. OHEHOYHBIE CPEACTBA, KPUTEPUU U LIKAJIA OHEHKH

THNoOBBIE 3aJaHUS ISl TEKVIIET0 KOHTPOJIS YCIIEBAEMOCTH

Hepeqenb THUNOBBIX KOHTPOJbHBIX BONMPOCOB JIfl IOATOTOBKHA K YCTHOMY OIIPOCY

YcTHBIE OIIPOCHI POBOAATCS BO BPEMs JIEKLIMM, IIPAKTUYECKUX 3aHATUNA U BO3MOXKHBI IIPU
IIPOBEJCHUN IPOMEXYTOYHOM AaTTECTallMM B KadeCTBE JOIOJHMUTEIBHOTO HCIBITAaHUSA IIPU
HEJ0CTaTOYHOCTU PE3YJbTAaTOB TeCTUpPOBaHUA. (OCHOBHBIE BOIPOCHI JUIsI YCTHOIO OIpoca
JIOBOJIATCS 10 CBEJICHUs 00yUarOIIMXCsl Ha MPEAbIIYILIEM 3aHITHH.

Pa3zBepHyThIif OTBeT oOOyuaromerocss JODKEH NPEACTaBIsATh cO000M CBSI3HOE, JIOTHYECKH
II0CJIEI0BATEIbHOE COOOILIEHHE Ha 33/JlaHHYI0 TeMy, IOKa3blBaTh €ro YMEHHME NPUMEHSTH
OIIpElIEICHUS, IIPaBUila B KOHKPETHBIX CIIydasx.

1. TlonATue onpenenurens, €ro CBOMCTBA M BHIYHCIICHHE.
2. Matpulsl U AEUCTBUS C HUMH.
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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.

OOpatHast MaTpHIla, AITOPUTM OOpAIICHHUS MATPHUITHI.

Panr MaTpwuIibl 1 OPSAIOK €ro ONpeIeIeHHUS.

Pemmenre cucteMbl TUHEHHBIX anreOpandecKux ypaBHEHHH 110 mpaBmity Kpamepa,
Pemrenne cucteMbl THHEHHBIX aNreOpandecKuX YpaBHECHHH MaTPUIHBIM CITOCOOOM.
Pemenre cucteMbl TUHEHHBIX anredpandeckux ypaBHeHHH MetoaoM ["aycca - JKopmana.
OCHOBHBIE THITBI CUCTEM JIMHEWHBIX YPAaBHEHHN U CIIOCOOBI X UCCIICIOBAHUS.

Teopema Kponekepa-Kanemnnu.

. IlonsiTHe BekTOpA.

. JInnelHbIe onepanuy HaJ BEKTOPaMHU.

. JInneliHas 3aBUCUMOCTb Y HE3aBUCUMOCTb BEKTOPOB.

. IlonsiTHe 6a3uca v pa3MEPHOCTH JTMHEHHOTO IPOCTPAHCTBA.

. Paznoxenune BekTopa o 6a3ucy, KOOpAMHATHI BEKTOPA.

. IIpoexuus BEKTOpa Ha OCb, TEOPEMBI O IPOCKLHUSIX.

. JIuneitHple neicTBUS Ha/l BEKTOPAMU B KOOPIMHATHOM (opme.

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

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

KOOpIUHATHOHU dopMme.

Tpu Tuma npous3BeIeHNI BEKTOPOB.

CwMmenianHoe IPOU3BEIEHUE TPEX BEKTOPOB: OIpe/ieJIeHHEe, CBOICTBO,
KOOpPJIMHATHOE BhIPAKEHHUE.

JIuHeitHbpIe onepaTopsl.

VYpaBHeHUE TMHUI HA TIJIOCKOCTH, YPABHEHHUE OKPYKHOCTH.

YpaBHeHHE NPSIMOi, TPOXOAIIEH Yepe3 TaHHYIO TOUKY NEPIECHIUKYIISIPHO
JAHHOMY BEKTOpY.

Ob6miee ypaBHEHHE TIPSMONA.

VYpaBHeHUE NPSIMOIl B OTpe3Kax.

YpaBHeHHE IPSMOM C YTIOBBIM KO3(PDUIIUESHTOM.

IIy4ok npsMBbIX.

YpaBHEHHE NPAMO, TPOXOAALIEH YEPE3 JIBE TAHHBIE TOUKHU.

VYroa Mexay npsSMbIMU Ha TIIOCKOCTH.

VYcnoBus napaliyieIbHOCTH U MEPIEHIUKYIISIPHOCTH MPSMBIX HA IJIOCKOCTH.
Kanonuveckue ypaBHEHHS dJUIUTICA, TUTIEPOOIIBI, TapaboIIbl M UCCIETOBAHUE HX
(bopMmBL.

Kanonunueckue ypaBHeHHs IPSIMON B MPOCTPAHCTBE, HAMPABIIAIOIINE KOCUHYCHI,
YIOJI MEXAY IIPSMOM U TUIOCKOCTBIO.

Oo1mee moHsATHEe HYHKITMOHATHLHOW 3aBUCHMOCTH.

[TonsiTe MHOXKECTBA.

Onepanuu HaJ MHOXKECTBAMH.

CX0IMMOCTh MOHOTOHHOM OTPaHUYECHHOM MOCIIEI0BATEIIbHOCTH

UYucnoBas mocie10BaTeIbHOCTb.

[Ipenen yncinoBoil MOCIEAOBATEILHOCTH,

CaoiicTBa MpeesioB MOCIIEI0BATEIHLHOCTH.

[Ipenen GpyHkIMu B TOUKe M HA OECKOHEUYHOCTH.

OcHOBHBIE TEOPEMBI O IIpeieax.

beckoneuno Manbie PyHKIIUM U UX CBOMCTRBA.

CBs13b QyHKIINH, € TIpeiesa 1 OECKOHEYHO MaJIoM.

beckoneuno 6onbire GyHKIIMU U UX CBSI3b ¢ OECKOHEYHO MAJIBIMHU.
3ameuaTeNbHbIE MPeAebl 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 (PYHKIIH B TOUKE.

OnHOCTOPOHHME MIPENEbl U OJHOCTOPOHHSS HENPEPBIBHOCTD.
Touku pa3pbiBa U UX Kiaccu(puKaIus.

CaoiicTBa (hyHKIMH, HETIPEPHIBHBIX Ha OTPE3KE.

[TpousBoaHast GyHKIIUU B TOUKE, €€ (PU3UUECKHUI U TEOMETPUUSCKUN CMBICI.

[Tpon3BoIHBIE CIIOKHOW U OOpAaTHON (PYHKITUH.

JuddepenunpoBanue GpyHKIHMHA, 3aJaHHBIX TApAMETPUUECKH U HESIBHO.
HuddeperunpyemMocTs QYHKIIUN B TOUKE, CBSI3b C HEMPEPHIBHOCTHIO.

Juddepernunan QyHKIHM U €T0 TEOMETPUUECKUN CMBICI.

CaoiictBa nuddepennnana, HHBAPUAHTHOCTD €ro (POPMBI, TPUMEHEHHE

muddepeHnrana B npuOIMKEHHBIX BHIYUCICHUSX.

OcHoBHbIe TeopeMbl nuddepennmansaoro ucurcienus. (Teopema depma, Teopema

Poms, Teopema Jlarpanska, Komu u mpasuiio Jlonmurans).

. ®opmynsl Teinopa, MakinopeHa 1 ©X IpUMEHEHHE.
59.
60.

[TonsTue skcTpemyMa GyHKIUH.
HeoOxonumoe ycroBue 3kcTpeMyma.

. JlocTaTouHble MPU3HAKU CYLIECTBOBAHMSI SKCTPEMYMa.
62.
63.
64.
65.
66.
67.
68.
69.

HccnenoBanue GyHKIUH Ha BBITYKJIOCTh M BOTHYTOCTb.

Cxema IoJTHOTO HccletoBaHus (QyHKINU B IOCTpOeHHE Tpaduka.
DneMeHTH! GYHKIIMOHATLHOTO aHAN3a.

[TonsiTHe GYHKIMHM HECKOJIBKUX NEPEMEHHBIX.

[Tpenen n HENPEPHIBHOCTh (PYHKIMH HECKOJIBKUX TIEPEMEHHBIX.
YacTHble TPOU3BOHBIE (PYHKIMI HECKOJIBKUX ITEPEMEHHBIX.
[TonmHOE npupamienrne GyHKINH.

[Monusit nuddepenima, npuMeHeHue noyiHoro quddepeHmnuaia B
NPUOIMIKEHHBIX BBIYUCIICHUSX.

JuddeperurpoBanue HesBHOM (QYHKIIMHM HECKOIBKUX MEPEMEHHBIX.
YacTHble IPOU3BOHBIE BHICIIUX MOPSAAKOB (DYHKIIMHU HECKOJIBKUX MEPEMEHHBIX.

HeonpeneneHHbI HHTErpai v €ro CBOMCTBA.

OO1u1re MEeTOAb! HHTEIPUPOBAHUSA: HEMOCPEICTBEHHOE HHTETPUPOBAHHE,
MHTETPUPOBAHUE 10 YACTAM, HHTEITPUPOBAHHUE PALMOHAIBHBIX (YHKIUN MyTeM
pas3ioKeHus Ha MpOoCTenIe ApoOH, HHTETPUPOBAHUE UPPALTMOHATBHBIX (PYHKITUI.

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

83

YHuBepcanpHasi TPUTOHOMETpUYEcKasi MOJCTaHOBKa.

OCHOBHBIE CBOMCTBA OMPEACICHHOTO UHTErpara.

®opmyna Hetorona Jleibnua.

[IpunoxeHus onpeaeeHHbIX HHTErPaJIoB.

Brruucnenue miomnaaen miockux Guryp.

Brruncnenme o6beMOB Tell.

JlnuHa 1yru KpuBOU.

[TonsiTrie HecOOCTBEHHOTO UHTETpaJa.

CBoiicTBa ¥ MPU3HAKH CXOIMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

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

[IpunoxeHust HECOOCTBEHHBIX HHTETPAJIOB.
IIoHsATHE KPaTHOrO MHTErpaIa.

CBoiicTBa KpaTHBIX HHTETPAJIOB.
Brrunciienne KpaTHbIX UHTETPAJIOB.
[IpusioxkeHust KpaTHBIX UHTETPAJIOB.
ITocnegoBaTenbLHOCT.
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90. IToHsiTHE YNCTTOBOTO PAJIa; CXOAAIIUECST U PACXOAAIINECS PSAIbI, CyMMa psija.
91. OcHOBHBIE CBOMCTBA CXOALIUXCS PSIOB.

92. JlocTaTouHble IPU3HAKU CXOUMOCTH PSA0B

93. 3Hako4epenyromuecs: 1 3HaKONEPEMEHHbIE Psi/ibl, A0CONIIOTHAS U YCIIOBHAsS

CXOOUMOCTH.

94. ®yHKUMOHATBHBIE PSABI, 00JaCTh UX CXOJAUMOCTH, CBOMCTBA paBHOMEPHO
CXOZSIIUXCS PAJIOB.

95. CreneHHblIe pslibl U UX CBOMCTBA.

96. nTepBan v paguyc CXOJAUMOCTU CTETIEHHOTO psija.

97. I'eoMeTpuyecKoe Npe/ICTaBICHUE KOMIUIEKCHBIX YUCEI.

98. Monynb 1 apryMeHT KOMIUJIEKCHOT'O YHUCIIa.

99. ®opMbl TpeACTaBICHHUS KOMIUIEKCHBIX YUCEN.

100. ApudmeTrndeckue ASHCTBUSA HaJl KOMIIEKCHBIMUA YUCITaAMH.

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 YKCIIa B TPUTOHOMETPUUYECKON U
MoKazaTebHOU (popmax.

104. ®opmynel Ditnepa.

105. Tlonarue GyHKIIMN KOMITJIEKCHOTO ITEPEMEHHOTO.

106. O6bikHOBEeHHBIC U PepeHIInaTbHBIE YPAaBHEHHUS, TIOPSAIOK YpaBHEHUs, o0IIee 1
YaCTHOE PELICHHUS.

107. T'eomerpuueckuii cMbIch auddepeHnnanbHOro ypaBHEHHs.

108. YpaBHeHUs C pa3AesOIIMMUCS TEPEMEHHBIMHU.

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

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

111. Crpykrypa 0011ero pemeHus.

112. VYpaBHeHHs BTOPOro NOpsAAKa C MPaBOM YaCThIO CIELUAIBHOTO BUA.

113. Tuddepennumanbaple ypaBHEHUS BBICIINX MTOPSIKOB, JOMYCKAIOIINE TOHWKEHHUE

nopsiaKa.

114. OcHOBHBIC ypaBHEHUSI MaTeMaTUUECKON (DU3UKH.
Kpurtepun u mkaJja onieHHBaHUs YCTHOTO ONpoca

OTJIMYHO

1) crTymeHT MONHO W3NIaraeT Marepual, JaeT MPaBHIIbHOE
ONPEAEIICHUE OCHOBHBIX ITOHATHI;

2) oOHapyXvMBaeT TOHMMaHWE MaTepuaia, MOXXET O0OOCHOBATH
CBOU CYXKACHUA, NPUMCHUTL 3HAHWA Ha IMPAKTHUKE, TPUBECTU
HEOOXOQUMBbIE TPUMEpPHl HE TOJBKO U3 ydyeOHWKA, HO |
CaMOCTOATCIIbHO COCTAaBJICHHBIC,

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

XOPOIIIO

CTYJICHT Ja€T OTBET, yIOBJETBOPSIONIMNA TEM JX€ TPEOOBAHUSIM,
9TO M ISl OTMETKH, HO JOmyckaeT 1—2 omuOKH, KOTOpPBIE caM Ke
WCIIpaBisieT, U 1—2 HemodeTra B MOCIEAOBATEIIBHOCTH M S3BIKOBOM
o OpMIIEHUHU U3TIaraeMoro.

yIIOBJIETBOPUTEILHO

CTyICHT OOHapy)XMBaeT 3HAHWE © TOHHUMaHHUE OCHOBHBIX
MOJ0XKEHUM JaHHOM TEMBI, HO:
1) wm3maraeT marepuang HEMOJHO M JOMYCKAeT HETOYHOCTH B
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OIIpeIeJIEHUH MOHATUI WU GOPMYJIMPOBKE IIPABUII,

2) He yMeeT AOCTAaTOYHO TIYOOKO W JO0Ka3aTelIbHO 00OCHOBATh
CBOU CYXJIEHUS U IIPUBECTH CBOU NPUMEPBHI;

3) u3naraer mMarepuan HemocjaeI0BaTeIbHO U JOMYCKAET OMIMOKU
B 513bIKOBOM O()OPMIJIEHUH M3J1araeMoro.

HEYOBJIETBOPUTEIBHO

CTYJICHT OOHapyKUBAECT HE3HaHUe OobIei 4acTH
COOTBETCTBYIOIIETO BOMPOCA, JIOMYCKaeT OMHUOKH B (POPMYIHUPOBKE
OTIpeIeTICHUI U MPaBUJ, UCKAXKAIOIMIUE MX CMBICH, OECIIOPSAI0OYHO U
HEYBEPEHHO M3iaraeT Matepuas. OIEHKa «HEYTOBICTBOPHTEIHHOY
OTMEYAeT TaKWe HEJOCTATKH B TMOATOTOBKE, KOTOPBIC SIBISIFOTCS
CEpBE3HBIM IMPEMATCTBUEM K YCIEITHOMY OBJIQJICHUIO MOCIIEIYIOIIUM
MaTepUajIoM.

Tunosbie npakTH4ecKkue padoTbl

Tunosoii pacyer no/IMHeHON aredpe H AHAJTUTHYECKOI reoMeTpun (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) Beruncnute onpeaenuTenu |A C

4) [IpuBecTH K qMaroHaJIbHOMY BUY U BBIYUCIUTH ONPEICIUTEIb

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 ypaBHEHUIA:
a)rio hopmynam Kpamepa u MaTpuIHBIM METOAOM

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

0)meronom ["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 H300pa3uTh B CHCTEME
KOODPJIMHAT CJIC/YIOIINE THHEHHbIC KOMOMHAIIMH YTHX 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) bynyT 11 BEeKTOpbI
JIMHEMHO 3aBUCUMBI WJIM JIUHEWHO HE3aBUCUMBI B CICIYIOIINX TPEX CIydasX:

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) ,Z' =(2,1,1). HJoka3aTsp, 4TO cUCTEMA
{a ,b ,C } oOpasyet 6a3uc B R, Haiitn Pa3JI0KEHHUE BEKTOPA d :(Z 4, 6)110 TOMY Oasucy.

3anaua 4.1)/[aHbl BEKTOPHI 5(—2 1, O),E( 0,3,1). Haiitu ‘; 4 (5 ,Z) NI 2- a- E

2)a) IIpu kakOM 3HAYEHUH X BEKTOP a= (1,— 6, x) oproronanen Bexropy b =(-1,7,4).

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

C(1, 0,10), D(7, 5, 0). Beruucnuth: a) 00bEM nupaMusl; 6) BBICOTY, OMYIIEHHYIO 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)5 C(la 27_4)'
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TunoBoii pacyer mo JIMHeHOI ajredpe U AHAJIUTHYECKOI reoMeTPpUH (YacTh 2).
Mpamaa e B
1) a) Hafitn nmapaserpimeckne ypaesenns npasolt L npoogamedt sepez tossy A(2.1,1)
napaiiensHo sexTopy b= (=2, 2. 4).
6) Ilpn kakom zHaveHmn napaverpa t, Touxa B(1, 2, 3) npreagnessT smoll npauod?
e) [IpunagtesmT mn Touxa C(2, 0, 5) moit npsuaoit?
r) [ocTponTs JaHEYH DPSMYH.
2) a) CocTaBNTE DapaMeTpHUeCKRE VpaEreHns npasoft L, npoxogsmedt wepes Touxn A(2,0,2)
u B(1,-1,1).
6) Henoneaya napaserp A, maftmn koopausatel Towek C »n D, gensmmx otpesok AB ma
TPH PABHEN SRCTH.

Maocxorms & B3

3) locrponTe rpadmen miockocTefl B YKAZATE 0COOCHHOCTH HX PACTIONOREHI:

ﬂ.} Py 4+ Ars 4+ 3 —0 = [I;
E}I iny+ 2 —lGi=1k
E) dra—G=10
r}l Or) —dra +r3 =1k
,Il_}l 2y — 13 =M
4) a) CocraenTs ypaksenne mnockocti P, kotopas npoxogsT wepes Touxy A(2, 3, 0) 0 mueer
HOpMATLEHE BexTop 71 = (1,5, 2).
6) [IpuragresmT an Tof wiockoeTs Touka B(—1,1,2)7

5) CocraenTe ypapsenne maockocTd P, npoxoagmedt vepes tpn rousn A(3.0.1), B(2,3.2) n
(1,1, -1).

6) Cocraents yvpassenne niockoct P, npoxogsmett sepes rouxy A(2.0, 1) 1 npssyio
L: {IL =t+1lixza =M +2;I.'-|.=3}.

7) Cocraeuts ypasnenne naockoctn P, npoxoammett wepes Jpe napaiiesHEe NPAMbe
Ly:{n=t4+2n=34+2n=2+1}uly:{r=t-Ln=3+2;z,=2t+ 1}

8) CocraEnTe yvparmenne niockocTn P, npoxogsmett wepez roaxn A(3, 1, 2) n B(1, —1.0), na-
paLensan BexTopy € = (—4,1,2).

9) CocTaEnTe ypasseane wockoeTn P, npoxogsmeit sepez roqsn A(2,2,3) n B(1, 1. 1), nep-
EHAREVIARHG IIockoeTn 6 @ 1y + 4z + Gy + 1 =10,

10) CocrapnTt ypaesenne miockoct P, npoconamedt sepes Touxy A(0,3,1) . napannensno
WwiockoeTn £ 2r 4 rz+ o3+ A =10

11) Ilpu kakom 3nasennn napasmeTpa a, wiockoeTd P i +dr + 23+ 2=0n
Qx4+ ars + drs + 2 =) GyayT nepleHInKVIspHLET

12) [lpn kakoum 3sasennn napaseTpok & B b, mockoern P 2r + 2r 4+ +d=0mn
Q : ary + dra + brs 4+ 2 = 0 GvIyT NARATIETLHET
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1)
2)

3)
1)

5)

6)

7)

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

ai I : aKoii-J . any E 15 g it ii: y = Tx — x°.
Haiitn xoopaunaTol KAKoii-Tubo TOYKH, NPHHAJJICKAIEH JAHHOH KPHBOI: 1 Tx — z2

OIII)(_‘,,ZL(_‘,.T_[I‘ITI: THIL KPI‘IBUﬁ H IIOCTPOHUTDL e

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

2

Haiitn obacth orpanudennyio JuauamMm: y = 2 — x4,y = x,y < 0.

Haiitu MOJIAPHOC VPABHCHHC H ITOCTPDOHTDL KPHEVIO!

a) 2? +y? = 2(2? + )/
6) —22 —-3y42-8=0.

2
I
I [}"C Th JaHda INOBEePXHOCTL, IIOJIVICHHAX BPAIIICHHEeM ' IICP60.J'I Bl — —

2

au rouka A(—2,1, —11) na sroit nosepxuocru? Ecnn mer, To naiigure no kpatineii Mepe Oy TOUKY
HAa 9TOH IIOBEPXHOCTH.

2
1
% = 1 Boxpyr ocu QY. Jlexur

(x+5)2 (@+2)? (2+11)2

Onumure 06/1aACThL, TOJYIEHHYIO B CedeHNH (PUTYPbI 5 3 5 = 1 ¢ mwIocKo-
§]
)
creio XOZ.
Haiinure Touxku nepecedenus npamoii {x = —1 + 9,y = —7 + 8,2 = 9 — 4t} ¢ sUOTHIECKUM
R
napaboJonaoM z = — + —.
6 2

Tumnosoit pacuer o nuddepeHupoBanuio (4actp 1)

3amaua Ne 1. HaiiTu npou3BoHbIe JAHHBIX (DYHKIMIA:

y:x8—7x2+8—3x—z+3x2; e y:3tg3x. 1 +COSV2X2+3.
X ' 5x—7 X0 -3x2 42
4 1
y=63x =24 4 ——; 9. y=(nx)*;

Y

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

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);

(+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=AUx? +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 CIeAYOMMX (PYHKIUIM:
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1. 2x* =y +5x=0; {x=5t—2
3.

b

3
2. % =sin(2x+3y)+3x; y=4
x=e
4.
_ o
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 PyHKUMH, HE HCMOJIb3YyH 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
T e . lim YX 104, 13, fim X H4 —8¥=9
D x0Ty 1 4x+3 x>0 arctgTx x>® x5 4 9x% +4x -5
— 2 . In(9+x)—1n9
+ lin(l)lnq SZX); 9. lim lo-x 4, 14 h—I>I(1) arcsindx
x>0 SInJX x>0 [« .2 ’ x
5 1im arctgsx > 3x \g 15 1; 442\
" 50 In(l+3x) 10. lim —~ ~**12 . e\ 94+ 2x)

x>0 453 +3x% +17 ’

3agaua Ne 5. HaiiTu cieayroniue npejaesibl, HCMOJIb3ys nNpaBuio Jlonurass:

2 _3y2 . In(1+4x S
Lolim ZE hg},—imgx); 7 s
xoo 6x° +x+ * . _
2 lim X t2 5. fim VX0+2. 8. Jim (x+6-x=6);
L xo03x2 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

Tunosoi pacyer no 1uppepeHUNPOBAHUIO (YACTH 2)

34



3agaya 1. Hanucate ypaBHeHHE KacaTelIbHOM U HOpMaJM B TOYKaxX ¢ adcIuccamu
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 mambosbliee W HaWMEHbIIEe 3HAYeHUE (DYHKIIMM Ha JTaHHOM
OTpE3KE:

1. y=5x"-7x%, [—1;2]; 2. y=2x+3x, [0;6].
3anaua 3. Haiitu s5xcTpeMyMbl 1 HHTEPBaJIbl MOHOTOHHOCTH (DYHKIIMIA:
x’ 2
1. y="——4x* - 5x; 4. y= 5
Y 2 * * 4 4+ x?
’ 5.y =xIn3x.
2 y=243x -1 4
5
3.y=x+ Z;
X
3anaua 4. Halitu acUMIITOTHI CAEAYIOIUX KPUBBIX:
I y= 4 3. = 2x
' x=3 ' x+5’
2 — 3x
2. y=3x"+=; 4.y =xe
X
3amava 5. Halitutouku neperrnda u MHTEPBaJIbl BRIMYKIOCTH (DYHKITHI:
1. y=4x>+7x+9; 3 4 5x
2. y=4x’ -x’ AT
4. y=>5xe".
3agaua 6. [loctpouTts rpaduku QyHKITHIA:
1. y=3x"—4x> +3; 2
Y 2. y=—F—7—.
x —5x+4

. 0z 0Oz .
3agaya 7. Haiiti yacTHBIC IPOU3BOIHEIE o 15, cneayiomx yHKImiL:
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. Haiith B Touked rpaaueHT GYHKIUKZ(X,V)d TPOM3BOAHYIO B

HallpaBJICHUKX BCKTOPA [ , CCJIN.

l.z=yIn’ x; A(e;—3);i=2;'—3;; - x3+y3;A(3;4);Z:2}+}_

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

I. Haiitu uHTETpalbl, HCTIONB3YS TAOTHMYHBIEC (DOPMYJIIBI i CBOMCTBO

JIMHEHUHOCTH.
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
X2 +5 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. BpraucauTs HHTErpalibl 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 Tabaumam.
S5x-=17

X x
1) Imdx 2) J-xarctggdx 3) Iln Bx+1)dx  4) J-smx
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TumnoBoi pacyer M0 MHTEITPUPOBAHMIO (YACTH 2)

1. Buuucaums onpedeifHHble WHITLE 2Paan:

=4 - 2
1) [ e” (1+ £ 5 ) dz; 3) [ze*dz;
g oos? T 1
= gin x =/l
2) | e 4) [ zsin2rdz.
wfd & o

2. Haitimu ofsém meaa, ofpasosamnozo epaulenuem soxpyz ocu Or duzypw, ozpanuven-
HOTL AUHILAMIL

1) y=z, y=0z=1,z=2; 2}y=cmz.y={]__r=%z=;—r.
3. Buwuucaumb Jsolinble UHITESPLAb
1) ff(122%y* — 6xy)dzdy, D:{zx=1, y=1* y=—\1}
3]
2) £f:rydrd'y. D:{z=y z=y"}
3) [[ysinzydzdy, D:{y=x/2, y=m z=1z=2}
3]

4. Hamenums nopadox uMIMEzpUpOSaHILA

o WI=2T 1 2 1
1) [dr [ flz.y)dy: 3) [dy [ flz.y)dx + [dy [ f(z.y)dz.
-1 x+1 1] [1] 1 Iny
I vIni—x2
2) fde [ flz.y)dy;
] E
5. Bwuucaums nacuads gusypsl ¢ noMmouib deoiiioes WHITLEZINLLL;
a}IF:-[1'=L—y2.1:=—4y}: B) F:{y=z, y=2z, z+y=6}

6) F:{y=hz. y=—-1l.z—y=1}

6. Hepelimu ® noaaprsm koopdunamam u 6 nyukme §) esvucauwms deolingti wHmeepat:
a) [[ flz,y)dedy. D:{z*—2x+y* <0, " —2y+2* <0}
JE

6) [[e = ¥dedy, D:{z*+y* <100, z <0}
n

7. C nomowmso deolinozo unmezpaia suviciums ofaém meaa, 02PoHUYEHHOZ0 LOSEPTHO-
CTTLAMIL

a) z=24+r+y. z=0r+y=1Lz=0y=1
6) z=d—-zr—y,z=0,z=1,r=-1, y=1y=—1;

B) z= Z—y 2+t =400, z=0, (r.,y,z = 0).
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TunoBoii pacyer no reme «Psaabn

Bapuant Nel.

I. HUccaenoBath HA CXOAUMOCTD PAAbI € IMOJO0KUTEC/IbHBIMHU WICHAMM:

Oon\/_-l—\/_ OOn-l—lnn @ | © 1

.Y —————; 2. ——; 3. > n-sin ;4. ;
ot nt+s amt n° +7n n=1 \/n_5 nz=:1 In*(n+1)
Z (n+2)-5" 6. Z Tn+2 Z (3n+Z) . 8. Zn!tgin.
n=1 n! ( 2T n=l n- n=1 7

II. YcranoBuTh Xapaxkrtep 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 CTENIEHHBIX PATOB:

T 2.3 ED
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 ¢ 33aHHOM 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. Pa3noxurhb B psag Pypbe (])yHRumo.

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

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

Pewums duhgeperuuoanise yposHenus:

1) v = (1 — =)y, 9) o +ytgr = y'sin® r;
T+y 1

2) y = —=; 10) " = .

EF =N ) sin® z

3) ¥ + 2oy ==t 11) wy" = (v')%
1 i d

4) v = ¥ +3tg g 12) I_r;”=y'11|y—:
T T T

5) xdy — ydz = \/x* + yidr: 13) 2zdy = (y + 3r°)dr;

6) 'y + 3y =4 14) (zy+ 1) =1,

Ny - Y el 15%) 6ry'y' + 24" + =0
T

VKazanue: ppecTH HOBYH) (i'.!_'u-'JI}{JI,H!II..l

8) ryy' =1—z% u(z) = .
Juneiinse odnopodnse yposHenus:

1) " — 3y +2y=1(; 5) v —dy +4dy=1;

2) o' +2 +y =0

6) ¥+ 3y =0 mpuy(1) =2, /(1) = 1;

3y +2+5y=10;
4) " —dy' =0, opu y(0) =1, ¥'(0) = 2; T) ¢+ 9y =10

Junetinse neodnopodnse yposHerus:

1) " — 4y’ + 3y =20+ T; 4) ¥+ 2y + 2y = cos 4x;
2) " — 6y + 9y = 2sin3r + dcos 31 5) "' — 5y = 21 + €,
3) v — 2 +y =€ 6) y'— 3y =x — cos 2z;

7) v +6/ + 13y = 3™, npuy(2) =0, 3 (2)=-1;
8) v' -5y +6y=1x2+3, npuy(—1)=0 ¢(-1)=-2;
9) "+ 16y = 2% + 3r + 7; Cmorpu: [uckynos, Toum 2, cTp. 96.

Pewumes memodosm sapuaiit Npoussoisiol nocmoaiHotl:

—E

2) ¥+ 2y + 2y = cos dr;

1) " +3/ + 2y =

246" Cpanmn © orseros mpeasepa Nol, ns Gooxs ¥ Taneimae

neoanopoTEee ypassean® |

KpuTepun u mkaJa onieHMBaHUs NPAKTHYECKUX 3a1aHuil (pador)

OTJINYHO CTYNEHT  CaMOCTOSITEIbHO W  MPaBUIBHO  pEIMI  yuyeOHO-
po(hecCHOHANBHYIO 33/1a4y, YBEPEHHO, JJOTUYHO, MTOCICIOBATEILHO U
apryMEHTHUPOBAHO U3JIarajl CBOE pEIIEHUE, HCTIOIb3Ys MOHSTHUS
JTUCITUTUIAHBI.

XOpO1LIO CTYJIEHT CaMOCTOSITEIbHO M B OCHOBHOM TIPaBHJIBHO PEIINI y4eOHO-

npodeCCHOHATBHYIO 33/1a4y, YBEPEHHO, JIOTUYHO, MTOCIEI0BATEIbHO H
apryMEHTUPOBAHO U3Jlaraj CBO€ pEIIEeHUE, HCIONb3ys TOHATHUS
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JUCHUITIINHBI.

YAOBJIETBOPUTENBHO CTYJEHT B OCHOBHOM pemui ydeOHO-podeccHoHalbHyI0 3aaady,
JOTIYCTHJI HECYILECTBEHHbIE OLIMOKH, €1a00 apryMEeHTHPOBAJl CBOE
peuieHue, UCIoJb3ys B OCHOBHOM MOHATHUS JUCHUIIIINHBL.

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

3a/1auy.

TunoBble 3a7aHUs 1JIs MPOMEKYTOYHOI'0 KOHTPOJISA

IlepeyeHb THNIOBBIX KOHTPOJIbHBIX BONPOCOB /LIS YCTHOI'O OIIPOCa HA

ANk

9.

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

18.
19.

20.
21.

22.

3amaua 1. Jlansr maTpunbl A = | 3

Boruucnuts matpuny 4A - C +

3amaua 2. Jlansl MaTpunbl A = | 3

NPOMEKYTOYHOM aTTecTanuu (3a4eT)
[lonsTHE OTpenenuTens, €ro CBOICTBA 1 BEIYUCICHHUE.
Martpuiisl v ACUCTBUS C HUMH.
OOpatHass MaTpHIla, AITOPUTM OOpAIICHHUS MATPHUITBI.
PaHr MaTpuIibl U MOPSIOK €ro ONpe/IeIICHHS.
Pemmenre cucteMbl TUHEHHBIX anreOpandecKux ypaBHEHHH 110 mpaBmiy Kpamepa,
Pemmrenre cucTeMbl THHEHHBIX aNreOpandecKnX YPaBHECHUA MaTPUIHBIM
Coco0oM.
Pemenue cuctembl IMHEHHBIX alredpandeckux ypaBHeHUI MeTogom ["aycca -
Kopnana.
OCHOBHBIE TUIIBI CUCTEM JIMHEHHBIX YPAaBHEHUN U CLIOCOOBI MX MCCIIEAOBAHHUA.
Teopema Kponekepa-Kanennu.
[TonsiTue BekTOpA.
JInHeliHbIE onepanuy HaJ BEKTOPaMHU.
JInHeliHas 3aBUCUMOCTh U HE3aBUCHUMOCTh BEKTOPOB.
[TonsiTre 6azuca U pa3MEPHOCTH JIMHEHHOTO MPOCTPAHCTRA.
Paznosxenue BekTopa 1mo 6a3ucy, KOopAHMHATHI BEKTOPA.
[Ipoexnus BEKTOpa Ha OCh, TEOPEMBI O MMPOCKIIUSIX.
JluHeliHble NEHCTBUS HAJl BEKTOPaMHU B KOOPJMHATHOW (hopMe.
PaccrosiHue mexny 1ByMsl TOUKaMH, I€JICHUE OTPE3Ka B JAHHOM
OTHOILLICHUU.
CkansipHO€ U BEKTOPHOE MPOU3BEICHUE ABYX BEKTOPOB, UX OCHOBHBIE
CBONCTBA.
BripaxkeHune CkaJsIpHOTrO U BEKTOPHOTO MTPOU3BEICHHUS IBYX BEKTOPOB B
KOOpAWHATHOH (opme.
Tpu Tua Npou3BeIeHUN BEKTOPOB.
CwMmenianHOE TPOU3BEICHUE TPEX BEKTOPOB: OMpeiesieHrne, CBONUCTBO,
KOOPAUHATHOE BBIPAKECHUE.
JInHelHbIE OnIEepaTopHI.
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

40



4 2 -1 -1 5 2

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

Breraucnuth OINpCACIINTCIIN |A

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

HpI/IBCCTI/I K A1aroHaJJbHOMY BUYy U BbBIYHCJIUTD 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

3amaua 5. /lauet matpunei A={3 -3 -1|{C=| 1 3 2

2 5 =2 -2 6 =2

Pemmte cucremsl ypaBHeHuit o ¢popmynam Kpamepa u 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

3amaua 6. /lans matpunei A={3 -3 -1|{C=| 1 3 2

Pemuts cucreMsl ypaBHEeHHH 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 onpeesieHusi OlleHOK Ha 3a4eTe

KpnTeplm H IIKAaJIa OIICHUBAHUA 3a4Y€Ta M0 JTUMCHUIIJIMHE

3a4TEHO CTYICHT YCBOWJ MpPOTpaMMHBIA MaTepuai, MO CYIIECTBY H3JIaraeT ero,
ONHPasiCh Ha 3HAHUSI OCHOBHOH JINTEPATYPHI;
HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;
YBA3BIBACT YCBOCHHBIC 3HAHMS, MOHSATUS M TMOJOKEHHUS C MNPaKTHUECKOU
peanuzaiyen U peleHueM CUTYallMOHHOW 3aa4H;
JIeJTaeT BBIBOJBI 1 0000IIEHYSI, apTyMEHTUPYET UX;
BJIAJICCT MOHATUUHBIM anmnapaToM;
MIPABIIIFHO PEIIWII CUTYAIIMOHHYIO 33/1a4y.

HE 3a4TEHO CTYICHT HE YCBOWJI 3HAUUTEIHHON YaCTH MPOrPaMMHOIO MaTepHaa;

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

WCIIBITHIBAECT TPYIHOCTH B MPAKTUUECKOM MIPUMEHEHUH 3HAHUH;

He (popMyNnHpyeT BEIBOJOB U 0000IIEHHIA, HE MOXKET apryMEHTHPOBATh CBOU
MBICITH ¥ BBIBOJIBI,

HE BJaJICeT MOHITHHHBIM allapaToM;
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| HC PCIINJI CUTYAlITMOHHYIO 3a1a4y.

IlepeyeHb THNMOBBIX KOHTPOJIBLHBIX BONMPOCOB /JIsl YCTHOTO ONPOCa Ha
MPOMeKYTOYHOM aTtTecTaunu (1uddepeHunaabHbIi 3a4eT)
1. VYpaBHeHME NTUHUN Ha NJIOCKOCTH, YPABHEHUE OKPYKHOCTH.
VYpaBHeHHE NPAMOM, TPOXOASILEH Yepe3 JaHHYIO TOUKY NEPHEHANKYISIPHO JAHHOMY
BEKTOpY.
Oob1ee ypaBHEHHE MPSAMOIA.
YpaBHEHUE IPSIMOU B OTpE3Kax.
VYpaBHeHHE MPSAMOI € YIIIOBBIM KO3 PHUIIEHTOM.
[Ty4ok nmpambIX.
YpaBHEHUE NPAMOi, IPOXOAALIEH YEPE3 IBE TAHHBIE TOUKHU.
VYron Mexay npsSiMbIMU Ha TJIOCKOCTH.
VYcnoBus napaliieIbHOCTH U MEPIEHIUKYIISIPHOCTH MPSMBIX HA IIIOCKOCTH.
0. KanoHnueckue ypaBHEHHs SJUTUIICA, TUTIEPOOIIBI, TapadoIbl M UCCIIEI0BaHUE UX (OPMEI.
1. Kanonuueckue ypaBHEHUS NMPSIMON B MPOCTPAHCTBE, HAMIPABIISAIOIINE KOCUHYCHI, YTOJl
MEXAY MPSIMOH U IUIOCKOCTBIO.
12. Obuiee nouaTue GPyHKIIMOHATBHON 3aBUCUMOCTH.
13. TlonsiTie MHOKECTBA.
14. Onepauuu HaJ MHOYKECTBAMH.
15. CxoauMOCTh MOHOTOHHOM OTpaHUYEHHOM MOCIEI0BATEIbHOCTH
16. Uucnoas mocinea0BaTeIbHOCTbD.
17. Ilpenen uncnoBoi MOCAEI0BATEIBHOCTH,
18. CBoiicTBa npeenoB Mocae0BaTeIbHOCTH.
19. IIpenen pyHkuuM B TOUKE U HA OECKOHEYHOCTH.
20. OcHOBHBIE TEOPEMBI O TIpeaeIax.
21. beckone4yHo Manble GYHKIIUU U UX CBOWCTBA.
22. CBs3b (hyHKIINH, €€ Mpefena U 0ECKOHEUHO MaJIOH.
23. beckoHe4yHo 60mbIINe QYHKIUU U UX CBA3b C OECKOHEUHO MAaJIbIMU.
24. 3aMeyaTenbHbIe PEAEIIbl U UX UCIOJIb30BAHME.
25. HenpepbIBHOCTH GYHKIIUH B TOUKE.
26. OIHOCTOPOHHUE MPEAEIIbl 1 OJHOCTOPOHHSSI HEMTPEPHIBHOCTb.
27. Touku pa3pbiBa U UX KJacCU(UKAIUS.
28. CpoiicTBa pyHKINH, HEIPEPHIBHBIX HA OTPE3KE.
CuTtyanuoHHbIE 3212494 VISl IPOMeKYTOYHOI aTrTrecTaunu (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). Berancaute u n300pa3uTh B CHCTEME KOOPAMHAT CIEAYIOIINE

o

el I

JIMHEHHBIC KOM6I/IHaI_II/II/I 9TUX BEKTOPOB

2oat+h a—b 2P
2
3amaua9.

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

b= (-8,1, 0,1),2 =(7,5,-3,0) c koapdunuerramu o= 6, f=-2,y=75;
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3anaua 10.
ByayT nu BeKTOpBI IMHEWHO 3aBUCUMBI HJIA JTMHEHHO HE3aBUCUMBI B CICAYIOIMMUX TPEX CIydasx:

a)a=(8,4),b=(-4,-2):06) a=(-1,1,1),b=(-2, 2,-1);
B)a=(-1,5,1),b=(-2,2,-1),c=(2,-1,3).

3agaua 11. Jlans! Tpu BeKTOpAa: 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)T10 3TOMY Ga3ucy.

3anaua 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 1mno AMCUUIJInHe

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  HAy4HbIC
MTOJIOXKEHUS C TPAKTUYECKOMN JeATETHHOCTHIO;

- yMeno OOOCHOBBIBAa€T M apryMEHTHUPYET BBIJBUTAEMBbIE UM
1791 ()

- JIeJaeT BBIBOJBI H 0000IICHNS;

- CBOOOJIHO BJIQICET CUCTEMOM MOHATHUH 1O JUCIMILINHE;
-IIPABWJILHO PEIIWII CUTYAIlMOHHYIO 3a71a4y.

Xopoio - CTYJIEHT TBEPAO YCBOWJ IIPOrpaMMHBIN MaTepuai, TPaMOTHO U
MO0 CYUIECTBY H3JaraeT €ro, ONMUpasich Ha 3HAHUS OCHOBHOM
JUTEpaTyphl;

- HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

- yYBA3bIBa€T  YCBOCHHBIC  3HAHUSA C  TPAKTHYCCKOMN
JIeITCIbHOCTBIO;

- aQpTyMEHTHUPYET HAyYHBIE TTOJIOKCHUS;

- JIeJaeT BBIBOJBI H 0000IICHNS;

- BJAJCET CUCTEMOM MOHATHH 1O TUCIUILINHE;,

-IIPABWJILHO PEIINII CUTYAIlMOHHYIO 3a/1a4y.

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

- JIOIyCKAaeT HECYIIECTBEHHBIE OITMOKY U HETOUHOCTH;

- WCIBITBIBAET 3aTPyJHEHUS B NPAKTHUYECKOM MPUMEHEHUU
3HAHUM;

- c11abo apryMEeHTUPYET HAyYHBIE TTOJIOKCHUS;

- 3aTpyAHseTCs B (HOPMYITHPOBAHUH BBIBOJAOB U 000OIICHMIA;

- YJaCTHUYHO BJIaJIc€T CUCTEMOU MOHATHHI MO TUCIUTLINHE;

- C 3aTPYAHEHUSIMU PEIINJI CUTYallMOHHYIO 3aJ]1a4y.

HeynosnerBopurenbHo - CTYHEHT HE€ YCBOWJI 3HAQYUTEIBHOM YacTH MPOrPAMMHOIO
Marepuana;

- JIONYCKaeT CYIIEeCTBEHHbIE OIMMOKM M HETOYHOCTU MPHU
paccCMOTpPEHHUH TPOOIIEeM;

- UCHBITBIBAET TPYAHOCTH B MPAKTHYECKOM IPUMEHEHUHU
3HAHUM;

- HE MOXET apryMEHTHUPOBATh HAYUYHbBIC MMOJTOKEHUS;
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- He GOPMYIIHPYET BHIBOJIOB U 000OIICHUI;
- HE PeIInJI CUTYAlHOHHYIO 3a1a9y

N —

== 00N U kW

12.

13.
14.
15.
16.
17.
18.
19.
20.
. OCHOBHBIE METO/1bI MPUOJIMKEHHOTO BHIYMCIIEHUS OIIPENETICHHOI0 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 VI YCTHOI'O OIIPOCa HA
NPOMEKYTOYHOM aTTecTanuu (3IK3aMeH)

Heonpenenennslii ”HTErpal ¥ €ro CBOMCTBA.
OO0uue MeTo/1bl UHTETPUPOBaHUS (HEOCPEICTBEHHOE UHTETPUPOBAHKUE, METOJ 3aMEHbI
MIePEMEHHOM ).
Meroa UHTETPUPOBAHMS 110 YACTSIM.
ITpencraBnenue npaBUIbHOM paliMoOHaIbHON APOOH B BUJE CyMMBbI IPOCTEHIIUX.
WuTerpupoBanue paliMoOHaNbHBIX (DYHKIMIHA ITyTeM pa3iokKeHUs Ha MPOCTeHIIne Ipoou.
HHTerpupoBanue UppalMOHANIBHBIX (QYHKIUH
HHTerpupoBaHue ¢ MOMOILBI YHUBEPCAIBHOW TPUTOHOMETPUYECKOM MOICTaHOBKH
OCHOBHBIE CBOWCTBA ONPEICIEHHOI0 HHTErpasa.
®opmyna HeroToHa - Jleitbauna.

. IIputoxkeHus onpeneacHHbIX HHTErPajoB.
. Boruncnenne mromanel IUIOCKHMX (UTYp B JEKapTOBBIX KOOPAWHATAX C ITOMOIIBIO

ONpeIeIEHHOTO UHTErpaa

Brprunciienne mmomaau  KpUBOJIMHEWHOrO CEKTOpa C IMOMOIIBI  ONPENEIEHHOTO
WHTErpaia

Brruncnenue 06beMOB TeJl ¢ TOMOIIBIO ONPENEIEHHOIO HHTETpalla

Breluncnenue AauHbI 1yry IUIOCKOKW KPUBOW € MTOMOILBIO ONPEAEIEHHOr0 HHTETpaia
Beruncnenue mioniaay MOBEpXHOCTH BPALLIECHHUS C IOMOILBIO OIPEAEIEHHOIO HHTErpasa
Brruncnenue paboThl ¢ TOMOIIBIO ONPEAeIEHHOTO HHTErpaia

HaxoxeHre KoopAMHAT LIEHTPA TSKECTU C TIOMOIIBIO ONPEACIIEHHOTO HHTErpalla
[ToHsTHS HECOOCTBEHHBIX HHTETPAJIOB.

I'eomeTprueckuii cMbICI HECOOCTBEHHBIX HHTEIPAJIOB.

OcHoBHbIE CBOWCTBA U MPU3HAKU CXOJAUMOCTH HECOOCTBEHHBIX HHTETPANIOB.

ITonsiTrie HeCOOCTBEHHOTO MHTErpaJa.

CBoiicTBa M IPU3HAKK CXOIUMOCTH HECOOCTBEHHBIX UHTETPAJIOB.

Brruncnenne HecoOCTBEHHBIX HHTEIPAJIOB.

[TpunosxeHnss HeCOOCTBEHHBIX UHTETPAJIOB.

ITonsATHE KPaTHOrO MHTErpaa.

CBolicTBa KpaTHBIX HHTETPAJIOB.

Beluncnenne KpaTHbIX HHTErPAJIOB.

[IpunokeHus KpaTHBIX UHTETPAJIOB.

ITocnenoBarenbHOCTD. IIoHATHE YHCIIOBOTO Psia; CXOAAIIMECS U PACXOASIILUECS PSIBL,
CyMMa psja.

OcHOBHBIE CBOWCTBA CXOJAIINXCS PSIIOB.

JlocTaTOuHBIE IPU3HAKU CXOIUMOCTH PAIOB

3HaKo4epe1yIoIecs ¥ 3HaKOIIEPEMEHHBIE PsiJibl, a0COIIOTHAS U YCIOBHAs CXOIUMOCTH.
@OyHKIMOHANBHBIE PsIJIbl, 00JIACTh UX CXOIUMOCTH, CBOWCTBA PABHOMEPHO CXOSAIINXCS
PAIOB.

CreneHHbIe psbI U HX CBOWCTBA.

WuTepBan ¥ paguyc CXOAMMOCTH CTEIIEHHOTO pAJa.

I'eomeTpryeckoe MpencTaBIeHNEe KOMILIEKCHBIX YHCEI.

Monyinb 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.

YMHOXEHUE U JIeJIeHUE KOMITJIEKCHBIX YHCENI B TPUTOHOMETPUUECKON U KOMILIEKCHOM
dopmax.

BosBenenne KOMIUIEKCHOTO YHCIia B CTEIeHb, hopMyna Myaspa.

N3BneueHne KOpHA U3 KOMIUIEKCHOTO YHCIIAa B TPUTOHOMETPHYECKOM U MOKA3aTeIbHON
dopmax.

dopmyisl Diinepa.

[TonsTre GpyHKINHA KOMIUIEKCHOTO IEPEMEHHOTO.

OObixkHOBeHHBIE MU PepeHInanbHbIe YpaBHEHNUS, TIOPSIOK YpaBHEHUs, 00111ee 1 4aCTHOE
pEIICHHS.

I'eomerpuueckuii cMbica 1u¢HepeHnanTbHOT0 ypaBHEHHUS.

VYpaBHEHUS C Pa3IEISAIONUMUICS TEPEMEHHBIMH.

Onuoponusie nuddepeHnnanbHbie ypaBHEHHUS, IMHEHHBIC ypaBHEHUsI | mopsiaka,
ypaBHeHHe bepHym.

JluHeliHbIe OJJTHOPOAHBIE U HEOAHOPOAHBIC AU PepeHIInaNTbHbIC YPaBHEHHS C
MOCTOSTHHBIMH KO3 HUITMESHTaMH.

. CTpyKTypa 00I11ero pemeHus.
52.
53.

VYpaBHEHHs BTOPOTo MOpsAKa ¢ IPaBOil YacThIO CHENMAIbHOTO BUJA.
Juddepenunansable ypaBHEHHsI BHICIINX MOPSAKOB, TOMYCKAIOIINE TOHUKEHUE
HOpsIZIKA.

OcHOBHBIE YpaBHEHUS MaTeMaTHYeCKON (U3UKH.

CuryannoHHbIe 3212491 JAJ15 IPOMEKYTOYHOH aTTeCTANMHN (IK3aMEeH)

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

z=tg(x*+y’ —5)+cosxy;

3agaya 15. BbINOIHUTS HHTETPUPOBAHUE [TOYACTSIM.
1) J.xe_xdx
2) jarccos 3xdx

3agaya 16. Berunciautb HHTErpajbl OT pallMOHANBHBIX IpOOeii.

1)j(

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

3amauya 17. BeruucauTs 1o tadiumam.

D |

Sx=7
> dx  2) J-xarctgfdx
x“+2x+10 3

KpnTepnn H IIKAJA OICHKH JK3aMEHa IO JMCIUIIJINHE

Onenka XapakTepHCTHKH OTBeTa CTY/IeHTA

OT1imyno - CTYACHT FJ'IY60KO 1 BCCCTOPOHHC YCBOUJI HpOI‘paMMHI:IfI MaTcpual;

- YBEPEHHO, JIOTHYHO, MTOCIIEIOBATENIHO U TPAMOTHO €0 M3J1araer;
- OIMPAsACh Ha 3HAHWUA OCHOBHOW W JIONOJHUTEIHHON JINTEPATYPhI, TECHO TPUBSI3HIBACT
YCBOCHHBIC HAYYHBIE TOJOKECHUSI C MPAKTUYCCKOMN AESITeNbHOCTBIO;
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- YMeJI0 00OCHOBBIBACT M apPTyMEHTHUPYET BBIJBUTAEMBIC UM HJICH;
- IeJIaeT BHIBOABI K 0000IIEHNS;
- CBOOOIHO BJIAJIEET CUCTEMOM ITOHATUI 10 JUCIIAILUINHE.

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

- HE JTOMYCKAET CYIIECTBEHHBIX HETOUHOCTEH;

- YBSI3bIBAET YCBOCHHBIC 3HAHUS C IPAKTUUECKOM EATEIHHOCTHIO;

- ApTYMEHTUPYET Hay4YHbIC MOJIOKCHUS;

- IeJIaeT BHIBOABI K 0000IIEHNS;

- BIQJICET CUCTEMOM MOHITHUH 110 JIUCIHMIIIIHE.

Ya0oBIeTBOp | - CTYJACHT YCBOWJ TOJBKO OCHOBHO# MPOTPaMMHBIN MaTepHall, Mo CylmeCTBY H3jaract
UTEJILHO €ro, ONHMPAsCh HA 3HAHHS TOJHKO OCHOBHOM JINTEPATYPHI;

- JIOMyCKAaeT HeCYNIECTBEHHbIC ONIMOKH U HETOUYHOCTH;

- ACTIBITHIBACT 3aTPYIHCHUS B MPAKTHYCCKOM MPUMEHEHNH 3HAHUIA,

- ¢1abo apryMEHTHPYET HAyYHbBIE TTOJIOKCHHS

- 3aTpyaAHACTCS B (OPMYIHPOBAHUH BBIBOJOB U 00OOIICHHUH;

- YACTHYHO BJIAJICET CHCTEMOM TOHSATHIA 110 TUCIUIUIAHE.

HeynoBiers | - cTyJeHT HE yCBOMJ 3HAYUTEIBHOM YaCcTH MPOTPaAaMMHOI0 MaTepuana;
OpHUTEIBHO - JIONyCKAaeT CYIECTBEHHbBIE OMMNOKH N HETOYHOCTH IIPH PACCMOTPEHUH MTPOOIIeM;
- UCTIBITBIBAET TPYAHOCTH B IPAKTHYECKOM NPUMEHEHUH 3HAHUM;

- HE MOXXET apryMEHTHPOBATh HAyYHbIE MOJIOKCHUS;

- He QOpPMYIUPYET BHIBOJIOB U 0000IICHHUH.

[Iporpamma cocrasneHa B coorBeTcTBuM ¢ TpeboBanussMu GI'OC BO 1o HanpaBieHuo
noarotoku 09.03.03 IlpuknagHas nHboOpMaTHKA.
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