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PaGouast mporpamma yueGHoii mucummimast EH.01 DJIEMEHTBI BBICIIEHN
MATEMATUKU pa3paborana Ha ocHOBe TpeboBanuii PI'OC cpeanero obmero
o0Opa3oBaHus, MPEIBSBISIEMBIX K CTPYKTYpE, COICPKAHUI0O M pe3yjbTaTaM OCBOCHHUS
yueonorr auctumumael  EH.01  3JIEMEHTDI BBICIIIEA MATEMATUKU, B
COOTBETCTBUU C PexkoMeHmamusMu 10 OpTraHM3alud TOJXYYCHHS CpPEIHEro OOIIero
oOpa3oBaHusi B TMpeJelax OCBOEHUS  00pa3oBaTENbHBIX MPOrPaMM  CPEIHETO
npodecCHoHaIBLHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO 00IIEro oOpa3oBaHUSA, C YUETOM
TpeboBanuit denepanbHOr0 TOCyJapCTBEHHOIO0 00pa30BaTEIbHOIO CTaHaapTa (maiiee —
®I'OC) no crneunanbHOCTU cpeAHero mnpodeccuoHanbHOro obpazoBanus (nanee CIIO)
09.02.071H(dOopManMOHHBIE CUCTEMBI M TTPOTPaMMUPOBAHUE, YTBEP)KICHHOTO MPUKA30M
MunwncrepctBa obpazoBanusi u Hayku P® ot 28.07.2014 Ne804, 3apermctpupoBaH B
Muntocte Poccun 21.08.2014 Ne 33733.

Hucuunmuaa EH.01 D1eMenTsl BhICIIeH MaTeMaTHKU

dopma 00yueHus OuHas

YyeOHsll roxg 2021-2022

2 Kypc 3 cemecTp
JIEKIIAU 704
NPAaKTUYECKHUE 3aHATHS 484
CaMOCTOsITeNTbHAs paboTa 44

(dbopma KOHTpOJIS 9K3aMeH
CocrtaBuTenb: MPenoiaBaTeib JI. B. Xyk
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€CTECTBEHHOHAYYHBIX JUCIUIUINH

ITpotokom Ne 10 or 20 mas 2021 r.
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1. MACHOPT PABOYEN TPOI'PAMMBbBI YUEBHOM JUCIUITIINHBI

Oonacmo npumeHeHus NPoOPammol
PabGowas mporpamma ydeOHoi mucnmmuimHEel  EH.01  DnemenTsl  BhICHICH
MaTEMaTUKHU SIBJIIETCS YACThIO MPOrpaMMbl MOATOTOBKH CHELMAIMCTOB CPEIHErO 3BEHA B
cootBercTBUU ¢ PI'OC CIIO no cnenumansHocty 09.02.07MHpOpManMOHHBIE CUCTEMBI U
IpOrpaMMHUpPOBAHUE.

Mecmo yuedoHOll OuCUUNIUHBL 8 CIPYKHLYPE RPOZPAMMBL HOO2OMOBKU CREUUANUCHO8
cpeoHezo 36eHa:

VYyeOHas AUCIUIIMHA OTHOCHUTCS K MAaTEMaTHUYECKOMY U €CTECTBEHHOHAYYHOMY
UKy npodeccuonanbHoi noarorosku I111.

JInst oCBOCHUSI JUCHMIUIMHBI OOYYarOIIMECs HWCIOIB3YIOT 3HAHUSA, YMEHUS W
HaBBIKH, CHOPMHUPOBAHHBIC MpH M3ydeHnH nuctuiuinabl OY J[.04MatemaTuka.

CoxaepxaHue JUCHUIUIMHBI JODKHO OBITh OPHEHTHPOBAHO HAa IOJTOTOBKY
oOyyJaromuxcsi mo 0a30BOM U yriayOJEHHON MOATOTOBKE K OCBOCHHIO TTPO(EeCCHOHATBHBIX
moayneir OIIOII mo cmemuansHOCTH  09.02.07MHMOpMAIIUOHHBIE  CHUCTEMBI |
MIpOrpaMMHUPOBAHKE M OBJIaJIeHUIO MpodeccuoHanbHbIME KoMIieTeHIusIMH (11K).

Ilenu u 3a0auu yuyeoHOU OucCUUnIUHBL — MPEOOBAHUA K PE3YIbMAMAM OCBOCHUS
OUCUUNTIUHDBL:

B pesynbrare usyuenus o0s3aTeIbHON YacTh y4€OHOTO ITUKJIIA JUCITUTLTAHBI
00y4Jaromuncs 10HKEH: YMeTh:

- BBITNIOJIHATH ONI€pallMy HaJl MATPUIIAMU U PEIIaTh CUCTEMBbI TUHEWHBIX YPABHEHUI;

- pelaTh 3a/1auu, UCIOJIB3Ysl YPaBHEHUS MPSMBIX U KPUBBIX BTOPOTO MOPsIKa HA
MJIOCKOCTH;

- IPUMEHSTh METOAbI AU (PEPEHIINATBPHOTO U UHTETPATIBHOTO UCUUCIICHHUS;

- pemath auddepeHInanbHbIe ypaBHEHUS;

- IOJIb30BAThCS MOHATUSAMU TEOPUH KOMIUIEKCHBIX YHUCEI

3HATH:

- OCHOBBI MATEMATHUYECKOTO aHAJIN3a, JINHEHHOU anreOpbl U aHATTUTUHYECKON TEOMETPHUH;
- OCHOBBI AU (P HEPEHIINATBHOTO U MHTETPaIbHOTO UCYUCIICHNUS,

- OCHOBBI TEOPUU KOMILIEKCHBIX YUCEI.

HMETh MPAKTHYECKHH ONBIT (BJIAETH):

- ICTIOJIB30BaTh MPHOOPETECHHBIC 3HAHUS U YMECHHS B NMPOGECCHOHATILHON JIeITCIIBHOCTH 1
MOBCEIHEBHOM JKU3HU IS MOCTPOEHHUS M HCCIEIOBAHUS MPOCTEUIINX MATEMaTHUYECKUX
MOJIEJIEN C MOMOIIBI) CUCTEM JIMHEUHBIXYPABHCHUH;

- HWCIOJIb30BaTh OCHOBHBIE MOJOKEHUS KIIACCUUYECKUX PaA3/ICIOB MATEMAaTHUYECKON HAYKH,
0a3oBbIe HJIEM W METOJBl MAaTEMaTHYECKOTO aHaiW3a JJIg pelieHus 3a1ad B
npodeccuoHaNbHON JeSTEINBHOCTH;

- UCIIOJIb30BATbOCHOBHBICTIONOKEHNSI TEOPUM  KOMIUIEKCHBIX YHCEN ISl PELICHHS
MPAKTUYECKUX 33/1a4 B JEATECIIbHOCTH.

- HWCIOJIb30BaTh OCHOBHBIE  MOJOXEHUS  JUPPEpeHInaTbHOTO  HUCYUCICHHUS B
po¢eCCUOHATBHON NESITEIBHOCTH VIS PEIICHUS MPUKIAAHBIX 3aad Ha HCIOJIb30BaHUE
npaBull U popmyn auddepeHmpoBaHus; Ha HaUOOJbIINE U HAUMEHBIIINE 3HAYCHHS, Ha
HAXO0XJCHHE CKOPOCTH U YCKOPEHUST; Ha MCClieJoBaHue ()YHKITMOHATbHBIX3aBUCUMOCTEH

- IPUMEHATh OCHOBHBIE METO/bl HHTETPAJIbHOIO UCUUCIIEHHUS JJIs1 BBIITOJIHEHHUS
YHCIICHHBIX PACUYETOB B JIESITEIIBHOCTH.



MaxkcumanpHasi yueOHast Harpy3ka ooydvaromerocst 122 gaca, B Tom gucie:
- oOsi3aTenbHas ayTUTOpHAas yaeOHast Harpy3ka oOyuatomierocst 118 gacos;
— caMmocTosITeNbHas paboTa obyuatomierocs 4 Jaca.

Ilepeuenv nnanupyemovix pe3ynbmamos o0yueHus no OucCUuUnIuHe (nepeveHs
Gopmupyemuvix KomnemeHnyuii)

OOydatromuiicss JODKEH 00J1a1aTh OOIUMHI KOMIICTCHITUSIMU, BKITIOYAIOIIMMH B
ce0st cocOOHOCTB:
OK 1BwiOupate cmocoObl  perieHus
MPUMEHHUTEIIHHO K PA3TMYHBIM KOHTEKCTaM.
OK 05. OcymiecTBisATh YCTHYIO W NMHUCHMEHHYIO KOMMYHHKAIIUIO HAa TOCYIapCTBEHHOM

3aJgad HpO(i)eCCI/IOHaJIBHOI)’I JACATCIIBHOCTU,

SI3bIKE C YYETOM OCOOCHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

Wn- B pe3yabrare nzyueHusi y4eOHOI JMCHUILIMHBI 00y4aloniuecs: J0JKHbI
Ne | pexe Conep:xanue
. | KoMm- KOMIIeTeHIINN NPaKTHYECKHii ONbIT
M. | MeTeH | (WM e€ YacTH) Hark ymere (BI1aeTH)
10071
1. | OK1 | Bribupars METOJIbI COBPEMEHHOI KPUTUYECKH OLIEHUTh | NMOHUMATh U
CIOCOOBI MaTeMaTUKH, UMETh OCBOCHHBIE TEOPHH U MPUMEHSTH B
penieHus 3agau MIPE/ICTABICHUE O POJIM | KOHIEIIHH, TPAaHULBl | MPOQECCHOHANBHOM
npodeccHoHabH | MaTeMaTHKU B UX MIPUMEHUMOCTH; JIeSITeNTBHOCTH
Ol IeSITENbHOCTH, | CTPYKTYype BBISIBUTH COBpPEMEHHBIN
NPUMEHHUTENBHO K | MPOo(eCcCHOHATBHON €CTECTBCHHOHAYYHYI0 | MaTeMaTW4ecKHi
pa3IUYHBIM JeATEeIbHOCTH; " anmapar;
KOHTEKCTaM OCHOBHBIE TCHICHINN MEKANCIUILIMHAPHYIO | Pa3BHBaTh
2 | OK5 | OcymectBisirh Pa3BUTHSL, TIOJIOKCHNH, | CYIIHOCTH MpoOIeMm, CcocoOHOCTHIETATh
YCTHYIO U 3aKOHOB BO3HUKAIOIINX B BKJIa]] B IMYHOCTHBIN
MHCEMEHHYIO MaTeMaTHIECKHX, xXoaenpodeccHoHaNbH | POCT U MOBBIIICHUE
KOMMYHHKAITHIO HayK, Ol 1eSITeNbHOCTH, s¢dexTrBHOCTUIIPODE
Ha 0 BO3MOKHOCTH | HCIOJIB30BATh JJIS CCHOHAJIBHOU
rOCYJIapCTBEHHOM | MCIIOIb30BaHUS pemeHus JIESITeTTBHOCTH -
A3BIKE C YUETOM 0a30BBIX TOJIOKEHHUH | MPO(eCCHOHATBHBIX KPUTHUYECKH
ocoOeHHOCTEN MaTeMaTHKH npu | 3amad MIEPEOCMBICTIBATh
COIIMAIBHOTO U pEIIeHNH COLMAIBHBIX | COOTBETCTBYIOIIMN HaKOIUICHHBIN OMBIT, -
KyJIbTYpHOTO 1 poecCHOHANBHBIX | Hay4YHBIH anmapar - BHOCHTBH U3MEHEHUS B
KOHTEKCTa 3a1a4 OCYIIECTBIISITH COOP, paboumne mporeccsl ¢
poirp W 3HauYeHWe | 00paboTKy, aHANM3 U Y4€TOM WHHOBAINH, -
nH}popMannoHHo- CHCTEMaTH3AIHIO BHOCHTB CBOI1 BKJIaJ B
KOMMYHUKaIIMOHHBIX Hay4HO-TEXHUYECKON ONITHMU3ALIHIO
TEXHOJIOTHH B | mH(OpManuu mo pabo4mx MpoueccoB ¢
OCBOCHMH MaT€MaTHKH | Ipodeccuy, Y4eTOM Pa3BUTHSA
c [EeNIbI0 | BBIOMPATh METOIUKY U | HAYKH M TEXHOJIOTHH -
COBEPIICHCTBOBAHHSA CPEICTBA PELICHUS YUUTHIBATH
cBOEH 3a/1a4, UCIIOIB3YS COBpPEMEHHBIE
po¢eCCHOHATIBHOM HAYJHYIO JINTEpaTypy | TEHACHINH Pa3BUTHSA
JeSITeIbHOCTH 1 3JICKTPOHHBIE MIPHUKIIaTHOM
nHpopManmoHHo- MaTeMaTHKH,
oOpazoBaTebHbIC nHdopmMaTuku u
pecypcel, BBIYHCITUTEIILHON
nHpopMannoHHo- TEXHHKH,
KOMMYHHUKaIMOHHbIE KOMITBIOTEPHBIX
TEXHOJIOTHH TEXHOJIOTHHI B
npodeccrnoHaTbEHOM
JIESITETTBHOCTH




2. CTPYKTYPA U COAEP)KAHUE YUEBHOM JUCIHUILIVHBI

Oo0vem yueoHot OucyunIuHbl U 6UObL y4eOHOU padomul

Bup yyeOHoM neATEJILHOCTH

3 cemecTp

MaxkcuMaJibHasi ydyeOHasi Harpy3Ka (Bcero)

122

O0s3aTenbHast ayIUTOPHAs y4eOHAs HArpy3Ka (Bcero)

118

JIEKIIK

70

TIPAKTUYICCKUEC 3aHATUI

48

CamocTosiTe1bHast padoTa 00y4alonero

4

KOHCIICKTa

IIOArOTOBKaA COO6IIIeHP[I71;peIHeHPIe 3a,uaq;pa60Ta C y‘{CGHHKOM;COCTaBHeHI/Ie

4

Hrorosast arrecranus

9K3aMeH

Cmpykmypa oucyuniunsl

HaumeHoBaHue pa3iesioB U TeM
Bcero

Konu4yecTBo ayuTOPHBIX CaMoCTOsIT

4Jacos eJbHas

Teopertu-
yeckoe
o0yueHnue

IIpakTnuec- padora
KHe o0yyaromer
3aHATHSA ocst

Tema 1. OcHOBBI T€OPUHU KOMIIVIEKCHBIX 1M CEJI

2

4 2

Tema 1.1 OnpeneneHrie KOMIJIEKCHOTO YHCIA. 4
DOpMEI 3aIUCH KOMIUICKCHBIX YHCET

2

Tema 1.2 'eomeTprueckoe H300pakeHUE 4
KOMIUIEKCHBIX YHCEI

Tema 2. Teopusi npeeJioB 10

2
2 2
4

Tema 2.1Yucnossie MOCJIEA0BATENBHOCTH. 2
[penen pynkun. CBoiicTBa mpeaeIon

Tema 2.23amedarenbHble Mpenenbl, PaCKPbITUE 4
HEeOoIpeiesIeHHOCTEN

Tema 2.301HOCTOpOHHUE MTPENIENbI, 4
KJaccu(UKaIusI TOUeK pa3pbiBa

Pazpnen 3.ludpdepenuuanbuoe ucuuciaeHue 10
(pyHKUMH 01HOI JeliCTBUTE/IbHOI IepeMEeHHOM

Tema 3.1 Ompenenenue NPOU3BOIHOM

Tema 3.2 TlpousBoaHbie U TU(HepeHIHATE
BBICILIMX MOPSAKOB

Tema 3.3 TlosiHOE UccienoBanne QYHKIUH. 4
[MocTpoenue rpagukoB

Tema 4. UHTerpanbHoe HcUUcIeHHE (PYHKINU 10
OJIHOM JelCTBUTEJIbHOI IepeMEeHHOM

Tewma 4.1 HeomnpeneneHHbIH 1 onpeeneHHbIIH 2
HHTETpaJl U €ro CBOMCTBA

Tema 4.2 HecoOCTBEHHbIE HHTETPAIIBI C 4
0ECKOHEYHBIMH IpeeIaMy HHTETPUPOBAHNUS

NI N[NNI DNINOOO NN DN O

Tema 4.3 BrprunciieHne onpeeaeHHbIX
uHTerpanos. [IpuMeHeHne onpeneaeHHbIX 4
HHTETrpaJioB

Tema 5. JuddepeHuuanbHoe HCYHCIEHHE
(GYHKIMH  HECKOJBKHMX  JefiCTBHTEIbHBIX 10
nepeMeHHbIX

Tema 5.1 [Ipenen u HeMPEPHIBHOCTD QYHKIINN 2
HECKOJIbKUX MEPEMEHHBIX

Tema 5.2 YacTHble TPOU3BOIHBIE.
JuddepernupyeMocTs GYHKIINNA HECKOIBKUAX 4
TIepPEMEHHBIX

Tema 5.3 [Ipou3BoHbIE BHICIIMX MOPSIJIKOB U 4
JuddepeHnransl BRICIIMX MOPSIIKOB




Tema 6. MHTerpajbHoe HCUHCTeHHEe PYHKITHH

HECKOJbKHUX AeiiCTBHTE/ILHBIX ePeMeHHBIX 10 6 4
Tema 6.1 JIBoiiHBIC HHTETPAJBI K UX CBOWCTBA 2 2

Tema 6.2 IToBTOpHBIC HHTETPAJIBI 4 2 2
Tema 6.3 TlpunoskeHre TBOWHBIX HHTETPAJIOB 4 2 2
Tema 7. Teopusi paaoB 10 6 4
Tema 7.1 OnpeneneHue YUCIOBOTO psijia. 2 2

CoiicTBa psnoB

Tema 7.2 OyHKIIMOHATHHBIE 4 2
TIOCJIEI0BATEIILHOCTH | PSIBI

Tema 7.3 HccrenoBanue CXOTUMOCTH PSIIOB 2

Tema 8. O0bikHOBeHHBIE T epeHIHATBHbIE 10 6

YpaBHeHUsI

Tema 8.1 O6miee u yacTHOE pelnIeHue 2 2
muddepeHnnanbHBIX YpaBHEHIHA

Tema 8.2 luddepennuanbabie ypaBHEHUS 2-TO 4 2 2
TIopsiaKa

Tema 8.3 Pemenne nuddepeHumansHpx 4 2

YpaBHEHHH 2-T0 MOpsAAKa

Tema 9. MaTpuubl U ONpeIeTUTETN 10 6

Tema 9.1 [ousitue Martpuupsl. [lelicTBus Hax 2

MaTpHLaMA

Tema 9.2 Onpenenurens MaTPUIIBI 4 2 2
Tema 9.3 O6paTtHas matpuna. Panr MaTpuiist 4 2 2
Tema 10. CucteMsl JIMHEHHBIX YPABHEHH 10 6 4
Tema 10.1 OcHOBHBIE OHSATHS CUCTEMBI 2 2

JIMHEIHBIX ypaBHEHHH

Tema 10.2 HpElBI/IJ'IO pemeHI/IﬂvnpomBOﬂLHoﬁ 4 2 2
CUCTEMBbI JINHEWHBIX ypaBHEHUI

Tema 9.3 Penienue cucteMsbl JIMHEHHbBIX 4 2 2
ypaBHeHuii metogoM I'aycca

Tema 11.BekTopbl 1 1eiicTBUSI ¢ HUMU 10 6

Tema 11.1 OnpeneJ}eHHe BekTOopa. Onepanuu Haj, 2 2

BEKTOPaMH, UX CBOHCTBA

Tema 11.2 BeruuciieHHe CKaISPHOTO,

CMEMIAHHOTO0, BEKTOPHOTO MPOU3BEICHHUS 4 2 2
BEKTOPOB

Tema 11.3 [IpunoxeHus: CKaIIPHOTO,

CMEMIAHHOTO0, BEKTOPHOTO MPOU3BEICHHUS 4 2 2
BEKTOPOB

Tema 12.AHa/IMTHYECKAsI TeOMETPHUSI HA 14 8 4
IJIOCKOCTH

Tema 12.1 YpaBHeHHE IPSAMO HA TNIOCKOCTH 2

Tema 12.2 VYron Mexay npsimeiMu. PaccTosiHue 2

OT TOYKH J10 IPSIMOM

Tema 12.3 Jluauu BTOpOTO HOpsIKa Ha 4 2 2
TIOCKOCTH

Tema 12.4 YpaBHeHHEe OKPYKHOCTH, IIIJIHIICA, 5 2 2
runepOoIIBl ¥ MapaboIIbl Ha MIIOCKOCTH

UTOI'O 122 70 48




Temamuueckuil nnan u cooeprcanue y4eoHou OUCYUNIUHbL

Copaep:xanue y4e0HOro MaTepuaJja, 1a00paTopHbie paGoThI H

HaumenoBanue pasjenon NpaKkTHYeCKHe 3aHITHS, CAMOCTOSITEe/IbHAs padoTa Obnem | Vposenn
" TeM o0yuaommuxcs, Kypcopasi padora (IpoeKT) 1acoB | OCBOCHHS
1 2 3 4
Paspnen 1.0cHOBBI TEOPUM KOMILJIEKCHBIX YHCEJI 8
Tema 1.1 KommiekcHoe Copaep:xanue y4eOHOI0 MaTepuaJia 2
YHCIIO 1 | IMTonsitue n Gopmbl 3anmcu KOMIUIEKCHOTO YHCIIa 2 2
IIpakTuyeckue 3aHATUA: 2
1| JeHcTBHUS ¢ KOMIUIGKCHBIMHU YHCIaMHU 2 2,3
Tema 1.2 T'eomerpuueckoe | Coaep:kaHue y4eOGHOro MaTepualia 0
n3o0pakeHrne KoMIiekcHbIX | IlpakTH4ecKkue 3aHATHSA: 2
qucen 1| T'eomerpuyeckoe n300paskeHNe KOMITICKCHBIX YHCEI 23
CamocrosiTe1bHast padoTa 00y4aromuxcsi: 2 '
[TpumeHeHne KOMIUIEKCHBIX YUCeT
Pa3nen 2.Teopus npenesioB 10
Tema 2.14ucnoBsie Coaep:kanue y4e0HOr0 MaTepuaia 2
HOCICNOBATEIILHOCTH. 1| Ilpenen bynkimu. CBoHCTBA IpeieoB
[penen pynxumun. CoiicTa 2 2
MIpeeIIoB
Tema 2.23ameuarenbHble Coaep:xanue yueOHOro MaTepuaJa 4
Tpeesbl, PACKphITHE 1| 3ameuarenbHble TPECIbI 2 2
HEOIIpeIeIIEHHOCTEH 2 | HeompeneneHHOCTH 2 2
IIpakTHyeckune 3aHATHS 2
1| Briuucnenue npeaenon 2 2,3
Tema 2.3 Conep:xanue yueOHOro MaTepuasa 2 2
OmHOCTOPOHHUE TIPEICTIHI, 1 | OpHOCTOpOHHUE ITpeesbl. ToukH pa3peiBa 2
KIIacCU(pUKAIHS TOYEK IIpakTHyeckue 3aHATUS 2 2,3
pas3pniBa 1| Brranciaenue TIPEACIOB U ONPEACIICHUC TOUCK Pa3pLIBOB 2
Paznen 3/IuddepennmanbHoe ucuuciaeHue PyHKIUM OJHOM AelicTBUTEIHLHOI epeMeHH ol 10
Tema 3.1 Conep:xanue yue0HOro MaTepuasa 2
Omnpenenenue npouzsoaHon | 1 | Onpenenenre MPOU3BOAHON 2 2
Tema 3.2 Copaep:xanue y4eOHOro MaTepuaJia 2
Hpoussoausie 1 1 | ITpousBonHble U AnddepeHIaTb] BEICIINX TOPSAKOB 2 2
b depenImae BpicImx IpakTHYecKue 3aHATHS
TOpA/koB 1 | BpruncieHue MpOn3BOAHBIX 1 1 GepeHIInanoB BEICIITHX 2 2,3
MOPSIIKOB
Tema 3.3 Conep:xanue yueOHOro MaTepuasa 2 5
[TomHOE HMccnenoBaHMe 1 | [TonHoe uccnenoBanne GyHKIUU 2
¢yukiuu. [loctpoenue [pakTudyeckue 3aHATHS 2 23
rpadukoB 1| HccnemoBanue u NOCTPOCHUE TPaUKOB 2 '
Paszpnen 4UHTerpaibHoe ucuuciaeHue pPyHKUMHU OAHOI JeliCTBUTEeIbHON NepeMeHHOH 16
Tema 4.1 Copaep:xanue y4eO0HOro MaTepuaJa 2
Heonpenenennsiii u 1| Wurerpan u ero cBoiicta 1
OIpe/IeJICHHbI UHTETpa U 2
€ro CBOWCTBa
Tema 4.2 Conep:xanue yueOHOro MaTepuajia 2 2
Heco6ctBennsie uaTeTpansr | 1 | HecoOcTBeHHbIE HHTETPAIIBI 2
¢ 6eckoHeuHbIMM TIpeJienaMu | [IpakTHYeCKHEe 3aHATHSI 2 2,3
HHTETPUPOBAHUS 1| BeruucieHre HeCOOCTBEHHBIX HHTETPAIIOB 2
Tema 4.3 Coaep:xanue yueOHOro MaTepuajia 2 2
Brruncienue onpeneneHHsix | 1 | OnpenencHHBIC HHTETPAIIBI U UX IPUMCHEHUE 2
uHTerpanos. IIpumenenue IlpakTH4eckne 3aHATHS 2 2,3
ONPEACICHHBIX NMHTCI'PAJIOB 1| Buluncienue onpe/eIeHHbIX HHTErPaIoB 2
Paznen 5/InddepenuuanbHoe ncunciaeHue PyHKUMU HECKOJIbKUX e CTBUTENbHBIX 10
nepeMeHHbIX
Tema 5.1 Conep:xanue yueOHOro MaTepuaia 2
[Ipexnen u HeNIPepBIBHOCTH 1| [Ipenen u HEIPEPBIBHOCTH (PYHKIIUU HECKOIBKUX TEPEMEHHBIX
(YHKIMH HECKOJBKHUX 2 1

TICPEMECHHBIX




Tema 5.2 Cozepkanue y4e0HOIro MaTepHaa 2

Hactnbie nponssoaHble. 1| YacTHble IPOU3BOHEIE

JuddepeHnnpyeMocThb 2 2

(YHIIMH HECKONBKHX IIpakTHYyeckune 3aHATHS

TCPEMEHHBIX 1| Ompenenenue nuddepennmana GyHKIMNA HECKOIBKUAX 2 23

MIEPEMEHHBIX '

Tema 5.3 CopepixaHue y4eOHOI0o MaTepHaJa 2

ITpon3BoHBIE BBICIINX 1 | [TpouzBonHbIie U ) hepeHInaTbl BRICIINX MOPSIIKOB 2 2

NOpAAKOB 1 IIpakTHyeckne 3aHATUSA 2

IauddepeHansl BHICIINX 1| Onpenenenre NPoU3BOAHBIX U AU (HEPESHIIUATOB BBICIITUX 2,3

MOPSIIKOB MOPSIKOB

Paznen 6inTerpanbnoe ucunciaenne GyHKIMH HECKOJbKHUX 1efiCTBUTEIbHBIX MIepeMeHHbBIX 10

Tema 6.1 Conep:xanue yue0HOro MaTepuaia 2

JIBOMHBIC MHTErPalbl U UX 1| JIBoliHbIe MHTETPANBI U UX CBOICTBA 2 1

CBOHCTBa

Tema 6.2 Conep:xanue yue0HOro MaTepuaia 2 2

IToBTOpHBIE HHTETpaAIBI 1| HosTopHble HHTErpaIBI 2
IIpakTuyeckune 3aHATUS 2 2,3
1| BplunciieHre NOBTOPHBIX HHTEIPaJIOB 2

Tema 6.3 Conep:xanue yue0HOro MaTepuasa 2 2

[IpunoxeHue JBOUHBIX 1 | IIpunosxeHue NBOMHBIX UHTEIPAJIOB 2

MHTETPAIIOB TIpakTHyecKue 3aHsATHS 2 2,3
1| IlpunoxxeHue TBOWHBIX HHTETPAJIOB 2

Pa3nesn 7 Teopus psjaoB 10

Tema 7.1 Copaep:xanue y4eO0HOro MaTepuaJia 2

Huddepennnansasie 1| HuddepeHnuansHple ypaBHEHHUS IIEPBOTO MOPSAKA 2 1

YpaBHEHHsI IEPBOTO MOPSIIKA

Tema 7.2 Copaep:xanue y4e0HOro MaTepuaJia 2

OyHKIMOHAILHBIE 1| ®yHKUMOHAIbHBIE IOCIIE0BATENLHOCTH  PSIbI 2 2

MOCTIeI0BaTEIbHOCTH U IpakTuyeckue 3aHATHS 2

psAbI 1| Brruncnenue GyHKIMOHATILHBIX IOCIEI0BATEILHOCTEN 1 5 2,3

psioB

Tema 7.3 Copaep:xanue y4eO0HOro MaTepuaJia 2 2

HccnenoBanne cXoauMoOCTH 1 | CX01MMOCTb PSAOB 2

psioB IIpakTnyeckue 3aHATUS 2 2,3
1| UccrnenoBanue CXOOUMOCTH PSIOB 2

Pa3zgen 8 Oo0bikHOBeHHBIE TU(depeHIHATbHbIE YPABHEHUS 10

Tema 8.1 Copaep:xanue y4eO0HOro MaTepuaJia 2

OO01ee 1 9acTHOE pelIeHue 1| O6miee n gactHOe pemeHne AU epeHInaNTbHBIX YPaBHEHIH 2

i epeHInanbHBIX 2

YpaBHEHHUN

Tema 8.2 Copaep:xanue y4eOHOro MaTepuaJia 2

Huddepennuanbsabre 1| inpdepenumanbhbie ypaBHeHns 2-T0 NOpsIKA 2 2

ypaBHEHHS 2-TO NOPsIKa IIpakTHyeckune 3aHATHS
1| Pemienue nuddepeHnanbHbix ypaBHEHHH 2-T0 HOpsiIKa 2 2,3

Tema 8.3 Conep:xanue yueoOHOro MaTepuasa 2

Pemenne 1 | Perienne nuddepeHnnanbHpIX ypaBHEHHH 2-ro nopsKa 2

nu(depenranbHBIX IpaKkTHYecKUe 3aHsATHS 2 2,3

YPaBHEHHii 2-ro OpsiKa 1| Peuenue nuddepeHmanbHbIX ypaBHEHHI 2-T0 MopsiIKa

Pazgen 9 MaTpuubl ¥ onpeaeuTe u 10

Tema 9.1 Conep:xanue yueoOHOro MaTepuasa 2 2

INonsatue Matpuusl. 1 Marpuua. JlelicTBus HaJ MaTpULlaMH1 2

JeiicTBus HaJ MaTpuaMu

Tema 9.2 Conep:xanue yueoOHOro MaTepuasa 2 2

Omnpenenurens MaTpHIIbL 1 | Onpeznenurens MaTPHUITHI 2
IIpakTHyeckue 3aHATUS 2 2,3
1| BplunciieHne ONPeIeaUTeIs] MATPHUILIBI 2

Tema 9.3 Conep:xanue yueoOHOro MaTepuasa 2 2

OOparHas marpuna. Panr 1 | Ob6partHas Matpuna. Pasr MaTpuis 2

MaTPHIIBI IpakTu4ecKue 3aHATHS 2 2,3
1| Burluncnenue oOpaTHOM MaTpHUIlbl M ee paHra 2
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Pazgen 10 CucreMbl IMHEHHBIX YpaBHEHHU 10
Tema 10.1 Conep:xanue yuedOHOro MaTepuasa 2
OCHOBHBIE TTIOHATHS 1| Cucrema TMHEHHBIX ypaBHEHHUN 2 2
CUCTEMBI JINHEWHBIX
YpaBHEHUH
Tema 10.2 CopepixaHue y4eOHOIo MaTepHaJa 2 2
IIpaBuio pemieHus 1 | Crioco0b1 penieHns CHCTEM JTHHEHHBIX YpaBHEHHHA 2
NPOU3BOJILHOM CUCTEMBI IIpakTH4ecKkue 3aHATHS 2 2,3
JTMHEHHBIX yPABHCHUH 1| Pemenne cucteM JUHEHHBIX YpaBHEHUH pa3IUNuHBIMU 2
criocobamu
Tema 10.3 Conep:xanue yue0HOro MaTepuaia 2 2
Pemenne cucteMsl 1 | Pemenue cucteMsl IMHENHBIX ypaBHEHUI MeTooM [aycca 2
JIMHEHHBIX ypaBHECHAN IIpakTH4yecKkne 3aHATHSA 2 2,3
metoziom aycea 1| Pemenue cuctemMsbl IMHEHHBIX ypaBHEeHUH MeTonoM ["aycca 2
Pasnen 11BekTopsl u AelicTBUS ¢ HUMH 10
Tema 11.1 Conep:xanue yue0HOro MaTepuaia 2 2
Omnpenenenne BEKTOpa. 1| BexkTopsl u onepanuu HaJ HUIMU 2
Omnepanuu HaJ BEKTOpaMH,
HX CBOWCTBA
Tema 11.2 Conep:xanue yueOHOro MaTepuasa 2 2
Brluncienue ckansipHoro, 1| CxansipHoe, CMeIIAHHOE 1 BEKTOPHOE IPOU3BE/IEHHE BEKTOPOB 2
CMEIIaHHOT0, BEKTOPHOTO IIpakTHYecKkne 3aHATHS 2 2,3
HIPOMU3BCACHU BEKTOPOB 1| Beruucnenue CKalsipHOTO, CMEMAHHOT0, BEKTOPHOTO 2
MPOM3BEACHHSI BEKTOPOB
Tema 11.3 Conep:xanue yueOHOro MaTepuasa 2 2
[TpunoxxeHust ckaxapHOTO, 1| [IpunoskeHUs CKaISAPHOTO, CMEIIAHHOTO, BEKTOPHOTO 2
CMEIIaHHOT0, BEKTOPHOTO MIPOM3BEACHHSI BEKTOPOB
MIPOU3BENECHUS BEKTOPOB IIpakTuyeckue 3aHATUS 2 2,3
1| IIpunoxeHus CKaIsIpHOTO, CMEIIAHHOTO, BEKTOPHOTO 2
MPOU3BEACHHSI BEKTOPOB
Pa3gen 12 AHanuTH4ecKasi reOMeTpHs HA MJIOCKOCTH 14
Tema 12.1 Copaep:xanue y4eOHOro MaTepuaJia 2 2
VYpaBHeHue npsiMoit Ha 1| VYpaBHeHue npsiMOK Ha IMJIOCKOCTU 2
TUIOCKOCTH
Tema 12.2 Copaep:xanue y4eO0HOro MaTepuaJia 2 2
YTon MeXay NpsIMbIMH. 1| Yron mexny npsMbeIMU. PaccTosiHEE OT TOUKH 10 IPSMOI 2
Paccrosnue oT TOUKH 110
psIMOH
Tema 12.3 CopepikaHue y4e0HOT0 MaTepHaJa 2 2
Jluunn Broporo nopsiaka Ha | 1] JIMHuM BTOPOTO NOpSI/IKa HA IIOCKOCTH 2
IJIOCKOCTH TpaKkTHYecKne 3aHATHS 2 2,3
1| JIuanm BTOpOTO NOpsAKA Ha TUIOCKOCTH 2
Tema 12.4 Copaep:xanue y4eO0HOro MaTepuaJia 2 2
YpaBHEHHE OKPYKHOCTH, 1| YpaBHEeHHE OKPYKHOCTH, DIUIUICA, TUIIEPOOIIBI M TapadoJIbl HA 2
9IJUIMIICA, THIIEPOOIIBI U TUIOCKOCTH
napaboJibl Ha IOCKOCTH TlpakTHYecKHe 3aHsATHS 2 2,3
1| Beruucnenue ypaBHEHUH OKPYKHOCTH, JUTHIICA, THIEPOOITHI U 2
napa0oJIbl Ha TUIOCKOCTH
CamocrosiTenbHasi padora 2 2
IToaroroBka K 9K3aMeHaM 110 BOIPOCaM
BCEI'O 122
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Cooepotcanue pazoenoe OucyuniuHvl

3ansATHS JIEKIUOHHOTO THIIA

Dopma
HaumeHnoBanuepas
Ne ena Copep:xanue pa3neia TeKyLero
KOHTPOJIA
OcHOBb TeopHH KommekcHele uncina; anredpandeckas popmMa KOMIUIEKCHBIX YHCEI;
1 TPUTOHOMETpHUeckass  (opMa  KOMIUIEKCHBIX 4Hcer; (popMmyia v, T
KOMIIICKCHBIX YHCE .
Diinepa; mokaszatenbHas popMa KOMIUICKCHBIX YUCE
Yucnosele nocnenoBarenbHocTd. [lpenen ¢ynkouu. CsoiicTBa

2 Teopust MpeAeon MIPEICIIOB. BalMeanenLHLIe MIpeesl, packpeiTue T,P
HeonpenesneHHocTed. OTHOCTOPOHHHE TPEeebl, KiacCUPHUKAIUS
TOYEK pa3phiBa

HuddepenimansHoe | Onpenenenue npou3BogHoW. IlpomsBogubie u  anddepeHnuais
HCUHUCIIEHUE BelclnX mopsnakoB. IlonHoe wuccnenoBanue ¢yHkiuu. Toukn
3 (byHKIMU OHON neperuba. Bospacranme u yObiBanue ¢yHkunu. Haumbonbmee wu v, T
JeUCTBUTEIBHON HauMeHblIee 3HaueHne pyHkuu. [locrpoenue rpadukos
TIEpEMEHHOMN
HurerpansHoe HeonpeneneHHelil ¥ ONpPENETICHHBI HHTETpPall U €ro CBOMICTBA.
HCUHCIICHHUE HecoOcTBeHHbIE ~ HMHTErpajibl ¢  OCCKOHEYHBIMH  IIpelesiaMu
4 (byHKIMH OTHOK HMHTETPUPOBAHUSL. Brruucnenue OIPENEIEHHBIX v, P
JIEACTBUTEILHOMN uHTerpaioB.Iliomans  KpUBONMHEWHOW  Tpameuud;  ¢dopmysa
NIEPEMEHHOMN Herorona-JleitOnuma. IlpumeneHne onpeeeHHbIX HHTErPaJIOB
ODyHKIUY HECKOJIBKHX IEPEMEHHBIX; MpeIel U HENPEPHIBHOCTD
HuddepennmansHoe | GYHKIMH HECKOJBKUX MNEpeMEHHBIX; auddepeHnuan QyHKIUU
HCUHCIIECHUE HECKOJIbKUX TIEPEMEHHBIX; YacTHbIE IPOU3BOJHEBIC; KacaTelbHas
5 byHKIMN IUIOCKOCTh; HOpPMallb K ITOBEPXHOCTH; YAaCTHBIC IPOM3BOJHBIC V. T
HECKOJIBKUX BBICHINX MOPSAKOB; Au(QepeHinan BhICIIMX MOPSIAKOB; (opmyna ’
JIECTBUTEINIbHBIX Teiinopa; skcTpeMyMbl (QYHKUUH, HauOoJblllee W HaMMEHbIIEEe
MIePEMEHHBIX 3HauYeHHe (PYHKIMM HECKOJIBKUX MEPEMEHHBIX; IKCTPEMYMBI
(YHKIMH; YCIIOBHBIN 9KCTPEMYM; METOJ MHOKHUTEA Jlarpamka
HurerpansHoe J{BoiiHBIE MHTETPAJIBI U UX CBOKCTBA. IIOBTOpHBIE UHTETPAJIBI.
HCYUCIICHUE IIpunoxeHue JBOMHBIX UHTEIPAJIOB
6 ymxm Y, KP
HECKOJIBKUX
JIEMCTBUTEIbHBIX
HNEPEMEHHBIX
UucnoBoil  psj;  cXoAdAIIMEC M PacXOAdIIUecs — PSJIbL
3HaKOYepeIyIOLIHecs pAABL; 3HaKOIIepEMEHHBIE pAasL;

7 Teoprs praos (YyHKIMOHANBHBIE PsJIbl; CTENEHHbIE psibl; Npu3Hak JlelOHuua; V. P
paanyc ¥ MHTEpBaJl CXOAUMOCTH;00JIaCTh CXOAMMOCTH CTEHEHHOTO
pAaa;pa3ioKeHUE dJeMEHTapHbiXx (QyHKIMA B psg  Teittopa-
MaknopeHna
JuddepennnanbHple  ypaBHEHHS BTOPOTO  IOPSIKA;TMHEIHbIE

OBbIKHOBCHHbE OJTHOPOIHBIE yp'fusHeHmv BTOPOTO TOPSiAKA C  TOCTOSHHBIMH
8 | mnddepernmannibic Koaq)(bI/IuHeHTaivm, JIMHEHHbIE  OJHOPOJHBIE ypaBHEHHS  2-TO V. T
ypaBHCHUS MOpA/IKa; JMHEHHEIE HEOHOPOJHLIE ypaBHEHNS 2-TO TIOPSIIIKA,;
JTUHEWHBIE OJTHOPOJHEIE YpaBHEHHS c MTOCTOSTHHBIMU
KO3 pHuIHEeHTaMHU
9 Matpuusl 1 Martpunsl 1 1efCTBHUA HaJ HUMHU; 0OpaTHas MaTPHIIA; OTMPEAEITUTENN v T
OIPEACTIUTEIN MaTpuI| ’
10 Cucremsl muHelHBIX | CrcTeMsl anreOpandeckux ypaBHEHH; mpasmio Kpamepa; merton vV T
YpaBHEHUH T'aycca ’
. I'eomeTprueckie BEKTOPHI M ACHCTBHUS HaJl HUMHU; CHCTEMBI
Bekrtops! u nefictBust .
11 © HuMH KOOpJIMHAT NpPsIMOM; CUCTEMBI KOOPAMHAT Ha IIOCKOCTH; CUCTEMBbI V,P
KOOpAWHAT B IPOCTPAHCTBE
P —— ypaBH?I.{I/IC JIMHUH] yPABHEHHE MOBEPXHOCTH; o0miee ypaBHEHHE
12 reoMeTpH Ha IpAMOH; ~ypaBHEHME IpAMOH C  YIJOBBIM K03('1)(1)I/IL[I/IGHTOM, V. KP
IOCKOCTH ypaBHEHHE MPSIMOIT B OTPE3Kax, yrod MEXIYy MPSIMBIMH; KPUBBIE

BTOPOTO HOPsiaKa (OKPY>KHOCTB, SJLIHIIC, THnepOona, mapadosna)

[Mpumeuanue: T — tectupoBanue, P — Harucanue pedepara, Y — yctHblit onpoc, KP — koHTposbHas padoTa
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HpaKaneCRne 3aHATHUA

®opma
Ne HammenoBaHme pa3zigena HanvenoBaHne MpakTHYeCKHX PadoT TeKYIero
KOHTPOJIs
1 OCHOBBI TEOpUU JleHcTBUS ¢ KOMIUIEKCHBIMH YHCIIaMU P
KOMIUIEKCHBIX uncen  |['eoMeTprueckoe H300paKeHNEe KOMIUIEKCHBIX YHCEIT
Briuucnenue npenenos
2 Teopus npenenos
Brruncienue mpeenos 1 onpeeseHne TOYeK Pa3phiBOB I1P
Huddepennmnansaoe  |Brraucienue mpou3BoAHBIX U AU HEpEHIINAIOB BHICIINX MTOPSIKOB
3 | Hcumcnenue GbyHKIIH P
OIHOM NeliCTBHTENBHOI HccnenoBanne u moctpoeHue rpadukos
[IEpEMEHHOMN
UnTerpanpHoe Brruncienne HeCOOCTBEHHBIX HHTETPATIOB
4 | meuncnenue GhyHKIIN TP
OJIHOM neiicTBUTeNbHOL |BBPYUCIIEHHE ONPENENEHHBIX HHTETPANIOB
HNepeMEHHO
Huddepernnansaoe |Onpenencaue quddepeHnnara GyHKINA HECKOIBKAX TEPEMEHHBIX
UCUHCIIEHNE (QYHKINU
5 HECKOJIbKUX 0 P
CHCTBUTENBHEIX MIpeeIeHIEe IPOU3BOAHBIX U M (hepeHnnaNoB BEICIINX ITOPSIKOB
NepeMEHHBIX
WnrerpansHoE Bprruncienne MOBTOPHBIX HHTETPAJIOB
HCUHCIIEHNE (QYHKINU
6 HECKOJIbKUX = I1P, KP
. [punosxeHne ABOMHBIX HHTETPAJIOB
JeUCTBUTEIBHBIX
NepeMEHHBIX
Brruncienue GpyHKIMOHANBHBIX TOCIIEI0BATEILHOCTEH U PSJIOB
7 Teopus psanoB I1P
HccnenoBanue cXxoquMoCTU psIOB
OOBIKHOBEHHBIE Pemenne nuddepeHnnanbHpIX ypaBHEHHH 2-T0 MOpsIKa
8 mnddepeHIHanbHbe  |Perenne nuddepeHInanbHBIX YpaBHEHHIH 2-T0 MOPsIKa [p
YpaBHEHUS
9 Marpunsl 1 BprlunciieHue onpeaenuTesnsi MaTpHILbI p
OIIPENEIIUTENN Brruncnenue o0paTHON MaTPHIBI U €€ paHra
10 CucreMbl TMHEHHBIX  |PellieHne CUCTeM IMHEHHBIX YpaBHEHUH pa3IUIHBIMU CITOCOOaMH TP
YpaBHEHUU Pemenue cucteM nuHENHHbIX YpaBHeHUM MeTofoM [aycca
Brruncienue cKaIsipHOTO, CMEIIaHHOTO, BEKTOPHOTO ITPOU3BEICHNUS
11 BexTopsl u AelicTBUS ¢ |BEKTOPOB p
HUMHA [puoxeHns CKaNIpHOTO, CMEIIAHHOTO, BEKTOPHOTO MTPOM3BEICHNUS
BEKTOPOB
JIvHMM BTOPOTO MOPSIJIKA HA TIIOCKOCTH
AHanuTHueckas —
12 Berunciienne ypaBHEHHH OKPYKHOCTH, SJUTATICA, TUIIEPOOITBT 1 1P, KP

TreoMETpHs Ha IJIOCKOCTH

napa6om>1 Ha IJIOCKOCTH

Coaepxanue caMOCTOATEILHOM PadoThI

Ilpumepnas memamuka pegpepamos:

@YHKINUN HECKOJIBKUX ITEPEMEHHBIX

KommiekcHpie uncina. JIeHcTBUS ¢ KOMIUIEKCHBIMU YUCIIAMU
Psan Teitnopa-Maxkinopena

Kpussie BTOporo nopsiika

Teopema Benepirpacca

[Tpuznak lanamb6epa

Komm u ero oTkpeitus

[IpakTrueckoe NpUMEHEHUE ONPEAEICHHOT 0 UHTErpaja
IIpakTueckoe NpuMeHEHNE ABOMHOTO UHTETpasa

©CoNOR~wNE
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Cocmaenenue maoauy

KpuBbie BTOpOTO mopsiaka

Bunbl mudhepennmanbHbIX ypaBHEHUI

XapakTEePUCTUKU KPUBBIX BTOPOTO MOPSIKA HA IJIOCKOCTH
XapakTEePUCTHKH IIOBEPXHOCTEH BTOPOTO MOPSIIKa
Tabmuna wHTErpaIoB

Tabmuma quddepenmnuanon

ouksrLdE

Pewenue 3a0au no memam:

MaTtpuiibl ¥ onepanuy HaJ HUIMH

Cuctembl TUHENHBIX YPABHEHUI U METOIbI UX PEIICHUS
VYpaBHeHUE NPAMON Ha INTIOCKOCTH

[Ipenens! u HENPEPHIBHOCTH

@DYHKIMH HECKOJIBKUX TEPEMEHHBIX

Heonpenenennsliii nuuterpan. MeToasl MHTErPUPOBAHUS

MeTo1bl UHTETPUPOBAHUS

Yucnossle psaabl

Pemenne nuddepennmanbHbIX ypaBHEHUI

©CoNoakwNE

IIpumepnvie 6onpocwl 014 KOHMPOIA CAMOCMOAMENbHOU PAOOMbL:

1. Matpuiisl u oneparuu Haj HUMHU.

2. OCHOBBI aHATTUTHYECKOU TEOMETPHH.

3. UccrnenoBanne GpyHKIHN HA HEMPEPHIBHOCTb.

4. ViccnenoBanue GyHKIHMI C TOMOIIIBIO TPOU3BOIHOMN U MMOCTPOSHHUE TPaPUKOB.

5. I'eomeTpuueckuil CMbICT ONPENEICHHOr0 HHTerpana. [IpunoxkeHne uHTErpana K pelieHuro
MIPUKJIAHBIX 3a/1a4.

6. HaxoxxneHue skcTpeMyMoOB (DYHKIIMM MHOTHX TIEPEMEHHBIX.

7. 3agauu, npuBoAsIINEe K AMPPEpeHIINATBHBIM YPABHEHUSIM.

8. Muddepennuanbabie ypaBHEHUS B HAYKE U TEXHHUKE.

9. [IpakTHyeckoe NpUMEHEHUE CTENEHHBIX PSAIOB.

10. KommiekcHbie uncia. Ornepalnuu HaJl KOMITIEKCHBIME urciiamu. @opmyiia MyaBpa. Pemenue
YpaBHEHUM.

IlepeueHb yueOHO-METOAMYECKOTO OOecTieYyeHHs 1JIs1 CAMOCTOSITEIbHOM PadoThI
00y4arommXxcs no AMCUUILVINHE

CamocrosiTensHas pabora o00ydJaroImIuXcsl sABISETCS BaxHewmeidl ¢opmoil yuebHO-
MI03HABATEIBHOTO IIpOLIECCa.

OcHOBHas 11e7Ib CAaMOCTOSITENILHON pabOThl 00yUalOIIErocs Mpu U3yYeHUU JTUCUUTIIMHBI —
3aKpENUTh TEOPETUUYECKUE 3HAHUS, IOJYYEHHBbIE B XOJ JIEKUMOHHBIX 3aHATHH, a TaKxKe
copMHUpPOBATH MPAKTHYECKNE HABBIKH MOJITOTOBKU B 00JaCTH WH(POPMAITMOHHBIX TEXHOJIOTHII.

CamocTosTenpHas paboTa Mpolecce OCBOSHUS TUCHUIIIMHBI BKIIFOYAET:

-MU3y4€HUE OCHOBHOM U JIOMIOJIHUTEIBHOMN JINTEPATyphl IO KYpCY;
-CaMOCTOSITENIbHOE U3yUYE€HNE HEKOTOPBIX BONPOCOB (KOHCIIEKTUPOBAHUE);
-paboTy C 3JEKTPOHHBIMU YYEOHBIMU pPECYpCamu;

-U3y4eHue MaTepuasoB MepUOINYECKON MevaTu, UHTEPHET PECypCoB;
-[IOATOTOBKY K TECTUPOBAHMUIO;
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-TIOATOTOBKY K MPAKTHYECKUM 3aHATHSIM,
-CaMOCTOSITEIIbHOE BBITTOJTHEHUE JJOMAITHUX 32/ IaHUH,
-TIOJIrOTOBKY pedepaTa (0KIana) mo oJHOM U3 mpodIIeM Kypcea.

Ha camocTosiTe/ibHYI0 padoTy 00y4aroImuxcsi OTBOAUTCS 84yaca yueOHOro BpeMeHH.

KOMIIJICKCHBIX YHUCCJI

N HaumenoBanue | [lepeyeHb yueGHO-METOMMYECKOT0 0fecnedyeHHs JUCIMILTHHBI 10 BHINOJTHEHUIO
) pasnena CaMOCTONITeJbHOM PaboTel (umetouezocs ¢ oubnuomexe u/unu 6 IbC)
1 2 3
1. Boromonos, H. B. Maremaruka: yue6Huk mns CIIO / H. B. boromonos, II1. U.
Camoiinenko. — 5-¢ u3a., nepepad. u mon. — M.: U3narensctBo HOpaiit, 2021. —
396¢
OcHoBbl Teopuu  |BaBpun, UW. W.Martematika mjis TEXHHYECKHX KOJUIC/DKEH H TEXHHUKYMOB

[DnekTpoHHbIil pecype]: yueOHuk u mpaktukym s CIIO / U. U. baspun. — 2-¢
u31., ucrp. u pom. — M.: MsmaremsctBo Opaiit, 2021. — 329 c. - URL:
https://www.biblio-online.ru/viewer/061FDB2A-55DC-4D29-8627-

A56160689F30#page/1
2. Boromonos, H. B. Martemaruka: yueonuk mis CIIO / H. B. Boromornos, II. U.
Camoiinienko. — 5-¢ u3a., nepepad. u mon. — M.: U3narensctBo HOpaiit, 2021. —
Teopus npenenos 396¢
3BC Uspatenscta «Jlauby: caiit.- URL:http://e.lanbook.com
3. Boromonos, H. B.Maremaruka [OnexrpoHHsli pecypc]: yaeonuk st CI1O / H. B.
Jinddepenimanshoe Boromornos, I1. M. Camoiinenko. — 5-e u3., nepepad. u gon. — M.: 3naTenscTBoO
chpmnime FOpaiit, 2022. — 396 c. - URL: https://www.biblio-online.ru/book/D4B1DES57-
(byHKIIH OHOG SDCA-464F-9D73-2B57AACBD299
YHIH AHon Boromonos, H. B.Maremaruka. 3agaun ¢ pemeHusaMu B 2 4. YacTs 2 [DneKTpOHHBIH
JIEWCTBUTENBHOI
HeDCMCHHOG pecypc]: yuednoe nmocodue st CITIO / H. B. Boromonos. — 2-¢ u3n., HCTIp. | JIOTI.
p — M.: UzpatensctBo Opaiit, 2022. — 285 c. - URL: https://www.biblio-
online.ru/viewer/0523A6DF-2657-4F49-8ACE-1B790E30D8C8#page/1
4. Boromonos, H. B. Maremaruka: yue6nuk ans CIIO / H. B. boromonos, II. U.
nrerpabHoe g;ig/[OHﬂeHKO. — 5-¢ u3m., nepepabd. u mon. — M.: U3aarensctBo HOpaiit, 2021. —
HCYUHCIIEHUE ¢ .
. |baBpun, 1. I.MaTemaTuka 1l TEXHUUECKMX KOJUIEIKEN U TEXHUKYMOB
GbyHKIUM ORHOM N
o . |[DnexrponHslii pecypc]: yueoHuk u npaktukym s CI1O / U. U. Baspun. — 2-¢
JIeWCTBUTEIBHON . .
HlepeMeHHOM U3, uctp. u aon. — M.: UznatensctBo FOpaiit, 2021. — 329 c. - URL:
https://www.biblio-online.ru/viewer/061FDB2A-55DC-4D29-8627-
A56160689F30#page/1
5. Boromonos, H. B. Maremaruka: yueonuk mis CIIO / H. B. Boromonos, II. U.
JInddepeHimansHoe g;g[OI/IHeHKO. — 5-e m31., nepepab. u gon. — M.: U3narensctBo Opaiit, 2021. —
HCYUHCIIEHHUE ¢ .
baspun, 1. 1. MaTtemaruka a1 TEXHUYECKUX KOJUIEIKENH U TEXHUKYMOB
(YHKIMH HECKOJIBKUX N
o [DnexTponnbIil pecype]: yueOHuk u npaktukym mis CI1O / U. Y. baspun. — 2-¢
JIUCTBUTEIBHBIX . .
HepeMeHHbIX M3J1., UCTIP. H JIOTL. — M 1/13212_1TenLCTBo FOpaiir, 2021. — 329 c. - URL:
https://www.biblio-online.ru/viewer/061FDB2A-55DC-4D29-8627-
A56160689F30#page/1
6. baspun, U. . MaremaTtuka [DneKTpoHHBIH pecypc]: yYeOHHK M TPaKTUKyM IS
CIIO / W. U. BaBpun. — 2-¢ u3a., nepepad. u mom. — M.: U3garensctBo FOpaiiT,
Wurerpamsioe  [2021. — 616 c. - URL: https://www.biblio-online.ru/viewer/3F803EA3-2037-4108-
HCYHCIICHUE BEB3-6997D8AFAD9E#page/1
¢bynkuun neckonpkux | Kpemep, H. 111 Marematrka [DnektpoHHbId pecypce]: yuebHoe mocodue mis CIIO /
nevicteutensubix  |H. . Kpemep, O. I'. Koncrantunosa, M. H. ®punman; ots. pea. H. 1. Kpemep. —
MIepPEeMEHHBIX 10-e u3n., mepepad. u porn. — M.: UsnarensctBo FOpaiit, 2022. — 622 c. - URL:
https://www.biblio-online.ru/viewer/B826E179-E3BF-4C56-B2E2-
0CBE9A121A45#page/1
7. Bappun, . 1. MaTtemaruka [DIeKTpoHHBIH pecypc]: y4eOHHK W MPAaKTUKYM (IS
CIIO / W. W. BaBpun. — 2-¢ u3a., nepepad. u mom. — M.: U3garensctBo FOpaiiT,
2021. — 616 c. - URL: https://www.biblio-online.ru/viewer/3F803EA3-2037-4108-
BEB3-6997D8AFAD9E#page/1
Teopus psnoB

Kpewmep, H. III. MartemaTuka [DneKTpoHHBIN pecypc]: yaedHoe mocooue mist CITO /
H. III. Kpemep, O. I'. Koncrantunosa, M. H. ®puaman; ots. pea. H. III. Kpemep. —
10-e u3n., mepepad. u mon. — M.: UsmarensctBo FOpaiit, 2021. — 622 ¢. - URL:
https://www.biblio-online.ru/viewer/B826E179-E3BF-4C56-B2E2-
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https://www.biblio-online.ru/viewer/061FDB2A-55DC-4D29-8627-A56160689F30%23page/1
https://www.biblio-online.ru/viewer/061FDB2A-55DC-4D29-8627-A56160689F30%23page/1
http://e.lanbook.com/
https://www.biblio-online.ru/book/D4B1DE57-5DCA-464F-9D73-2B57AACBD299
https://www.biblio-online.ru/book/D4B1DE57-5DCA-464F-9D73-2B57AACBD299
https://www.biblio-online.ru/viewer/0523A6DF-2657-4F49-8ACE-1B790E30D8C8%23page/1
https://www.biblio-online.ru/viewer/0523A6DF-2657-4F49-8ACE-1B790E30D8C8%23page/1
https://www.biblio-online.ru/viewer/061FDB2A-55DC-4D29-8627-A56160689F30%23page/1
https://www.biblio-online.ru/viewer/061FDB2A-55DC-4D29-8627-A56160689F30%23page/1
https://www.biblio-online.ru/viewer/061FDB2A-55DC-4D29-8627-A56160689F30%23page/1
https://www.biblio-online.ru/viewer/061FDB2A-55DC-4D29-8627-A56160689F30%23page/1
https://www.biblio-online.ru/viewer/3F803EA3-2037-4108-BEB3-6997D8AFAD9E%23page/1
https://www.biblio-online.ru/viewer/3F803EA3-2037-4108-BEB3-6997D8AFAD9E%23page/1
https://www.biblio-online.ru/viewer/B826E179-E3BF-4C56-B2E2-0CBE9A121A45%23page/1
https://www.biblio-online.ru/viewer/B826E179-E3BF-4C56-B2E2-0CBE9A121A45%23page/1
https://www.biblio-online.ru/viewer/3F803EA3-2037-4108-BEB3-6997D8AFAD9E%23page/1
https://www.biblio-online.ru/viewer/3F803EA3-2037-4108-BEB3-6997D8AFAD9E%23page/1
https://www.biblio-online.ru/viewer/B826E179-E3BF-4C56-B2E2-0CBE9A121A45%23page/1

0CBE9A121A45¢#page/1
8. baspun, . Y. MaremaTuka [DeKTpOHHBII pecypc]: y4eOHUK M NPAKTUKYM IS
CIIO / 1. U. baBpun. — 2-e u3na., nepepad. n gon. — M.: U3narenscrBo OpaiiT,
OBLIKHOBCHHbIE 2022. — 616 c. - URL: https://www.biblio-online.ru/viewer/3F803EA3-2037-4108-
BEB3-6997D8AFAD9E#page/1
muddepeHnraIbHbIC .
ypaBHCHHA [unages, B. C. MaremaTtuka [DIeKTpOHHBIA pecypc]: YIeOHHK M MPAKTHKYM UL
CIIO / B. C. lllumaues; nox pen. A. H. TuxonoBa. — 8-e m3x., mepepad. u gom. —
M.: UsnarensctBo FOpaiit, 2016. — 447 c. - URL: https://www.biblio-
online.ru/viewer/3ESEBA19-DC34-4025-B856-A20AC595B921#page/1
9 Marpuis! i bappun, M. V. Marematuka [OneKTpoHHBIH pecypc]: ydeOHHK M MPAKTHKYM Ui
onpenemnrenn  |CI1O / Y. M. baspun. — 2-¢ m3n., nepepal. u pom. — M.: Usnatensctso Opaiir,
2021. — 616 c. - URL: https://www.biblio-online.ru/viewer/3F803EA3-2037-4108-
BEB3-6997D8AFADYE#page/1
Kpemep, H. III. Marematuka [DnekTpoHHBIN pecypc]: yaedHoe mocodue mst CIIO /
H. II. Kpemep, O. I'. Koncrantunosa, M. H. ®puaman; ots. pen. H. 1. Kpemep. —
10-e u3n., mepepad. u gon. — M.: UznarensctBo FOpaiit, 2021. — 622 c. - URL:
https://www.biblio-online.ru/viewer/B826E179-E3BF-4C56-B2E2-
0CBE9A121A45#page/l
10 | Cucrems! muneiinsx |[Poromonos, H. B. Matemaruka: yue6bnuk mms CIIO / H. B. boromonos, II. M.
ypaBHeHwuiA Camoiinenko. — 5-e u3f., mepepab. u gon. — M.: UznatensctBo FOpaiit, 2021. —
396¢
baBpun, WM. W.Marematuka i1 TEXHUYECKHX KOJUIE[DKEH M TEXHUKYMOB
[DnekTponHbIil pecype]: yueOHHK U mpakTukyMm st CIIO / U. U. baBpun. — 2-¢
u31., ucrp. u pom. — M.: M3maremsctBo Opaiit, 2021. — 329 c. - URL:
https://www.biblio-online.ru/viewer/061FDB2A-55DC-4D29-8627-
A56160689F30#page/1
11 | Bekropst u aeiicteus [Poromonos, H. B. Maremaruka: yueGunk ans CIIO / H. B. Boromonos, IL. M.
¢ HUMH Camoiinenko. — 5-e u3f., mepepab. u gon. — M.: UznatensctBo FOpaiir, 2021, —
396¢c
OBC UsparenscrBa «Jlanpy»: caiir.- URL:http://e.lanbook.com
12 Anamurtideckas |boromonos, H. B. Martemaruka: yue6nuk aas CIIO / H. B. Boromomnos, II. U.
reoMeTpHs Ha Camoiinenko. — 5-e m3x., mepepad. u mom. — M.: U3garensctBo Opaiit, 2021. —
IIOCKOCTH 396¢
OBC Usnparenscra «Jlauby: caiit.- URL:http://e.lanbook.com

KpOMG MNEPCUYNCICHHBIX NCTOYHUKOB 110 TEMaM CaMOCTOSITCIIbHOM paGOTBI, CTYACHT MOXKCT

BOCIIOJIb30BAThCSl  DJIEKTPOHHO-O0MOMMoTeunbiMu  cuctemamu  (OBC), mnpodeccroHaabHBIMU
06azaMM  JaHHBIX,  OJEKTPOHHBIMH  0a3aMM  NEPUOAMYECKUX  U3JAHHM, JPYTUMH
MHPOpPMAIIMOHHBIMU ~ pecypcaMM, YKa3aHHbIMH B pasgene 5.4  «llepedenp pecypcos
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHON ceTn  «MHTepHEeT», HEOOXOAUMBIX JJisi OCBOCHHUSA

JUCHUIUIMHBD), BKIIOYAIOIIUNA pecypchl, JOCTYH K KOTOpPHIM OOECHeYeH IO JI0roBOpaMm ¢
npaBooOiasaTeNsiMu, U 00pa3oBaTellbHbIC, HAYYHbIE, CIIPABOYHBIE PECYPCHl OTKPBITOTO JIOCTYIIA,
uMerolue cratyc opuuuaibHbeIX ((denepanabHble, OTpacieBble, YUPEKICHHUH, OpraHu3zanuil u
T.I.), @ TAK)K€ MOMCKOBBIMHU cucTeMaMu ceTh MHTepHeT /it moucka u paboTbl ¢ HEOOXOAUMOM
uHpOpMaIHEH.

JUiss OCBOEHHUSI MJAaHHOM JUCHUIUIMHBI W BBINOJHEHUS MPEIyCMOTPEHHBIX Yy4eOHOMH
MpOrpaMMoi Kypca 3aJJaHuil IO CaMOCTOSITeNIbHON paboTe 00ydaromuics MOXKET HCIOIb30BaTh
cieayroliee yueOHO-METOIMYECKOe 0O0ecreueHue:

-METOJMYECKHE PEKOMEHJAIIMH MPEroiaBaTelis K JeKIMOHHOMY MaTepuaity;

-METOANYECKUE PEKOMEHAINH NTPENO0IaBATENS K IPAKTHUECKHUM;

-METOJMYECKHE PEKOMEHAAIMH TpPEernoAaBaTesss K BBIIOJHEHUIO CAMOCTOSITEIbHBIX JOMAITHUX
3aJIaHNi.

Hauanom opranmzamum mr000# CcamMOCTOATEIBHONM pPAaOOTHI JOJDKHO OBITH TPUBHUTHE
HaBBIKOB M YMEHHUH I'PaMOTHOH paboThl C y4eOHON W HAaydyHOW JIUTEpaTypoi. DTOT mpoliecc, B
MIEPBYIO OUYepe/ib, CBSA3aH C HAXOXACHHEM HEOOXOIUMON AJis YCIEUIHOTO OBJIaJeHUsI Y4eOHbIM
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https://www.biblio-online.ru/viewer/B826E179-E3BF-4C56-B2E2-0CBE9A121A45%23page/1
https://www.biblio-online.ru/viewer/3F803EA3-2037-4108-BEB3-6997D8AFAD9E%23page/1
https://www.biblio-online.ru/viewer/3F803EA3-2037-4108-BEB3-6997D8AFAD9E%23page/1
https://www.biblio-online.ru/viewer/3E8EBA19-DC34-4025-B856-A20AC595B921%23page/1
https://www.biblio-online.ru/viewer/3E8EBA19-DC34-4025-B856-A20AC595B921%23page/1
https://www.biblio-online.ru/viewer/3F803EA3-2037-4108-BEB3-6997D8AFAD9E%23page/1
https://www.biblio-online.ru/viewer/3F803EA3-2037-4108-BEB3-6997D8AFAD9E%23page/1
https://www.biblio-online.ru/viewer/B826E179-E3BF-4C56-B2E2-0CBE9A121A45%23page/1
https://www.biblio-online.ru/viewer/B826E179-E3BF-4C56-B2E2-0CBE9A121A45%23page/1
https://www.biblio-online.ru/viewer/061FDB2A-55DC-4D29-8627-A56160689F30%23page/1
https://www.biblio-online.ru/viewer/061FDB2A-55DC-4D29-8627-A56160689F30%23page/1
http://e.lanbook.com/
http://e.lanbook.com/

MaTepHalioM JUTepaTypoi. O0yJaromuiics: T0JDKEH YMETh MOJIh30BaThCS (PoHIaMU OUOIMOTEK U
CIIPaBOYHO-OMOMHOrpadUuecCKUMU U3AaHUSIMH.

OO6yyatonecss A TOJHOIIEHHOTO OCBOEHHUS Y4YeOHOro Kypca JIOJDKHBI COCTaBJISTh
KOHCIIEKTHI KaK TPH MPOCITYIIUBAHUN €T0 TEOPETUYECKOW (JIEKIIMOHHOW) YacTH, TaK W TPH
MOATOTOBKE K MPaKTUYECKUM (1abopaTopHbIM) 3aHATHAM. JKemaTtenbHO, 4YTOOBI KOHCHEKTHI

JIEKIIMWA 3alMCHIBAIMCh B JIOTMYECKOW IMOCIEIOBATEIbHOCTA M3YUYEHHUS Kypca U COJEPKaIUCh B
OIHOM TETpaIu.
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Jins peanu3and KOMIIETEHTHOCTHOIO IOAXOAA IIPEAYCMATPHUBACTCS MCIOJIb30BaHUE B
y4eOHOM TpOLECCE AaKTUBHBIX M HHTEPAKTUBHBIX (OPM NPOBEIEHUS aAYyAUTOPHBIX H
BHEAYJIUTOPHBIX 3aHATHH C 1enbi0 (OPMUPOBAHUS U Pa3BUTUS NMPO(ECCHOHATBHBIX HABBIKOB

00ydJaromuxcs.

B mnponecce mnpenonaBaHMs TPUMEHSIOTCS OOpa30BaTENIbHBIE TEXHOJOTHUU Pa3BUTHS
KpUTHYECKOro MbllUIeHUs. OO0s3aTeNbHbl KOMIIBIOTEPHBIE J1a00paTOpHBbIE MPAKTUKYMbI 10

pasaciiaM JUCHUIIINHBI.

B yuebHoM mporecce Hapsay ¢ TpaAUIMOHHBIMH OOpa30BaTENbHBIMU TEXHOJIOTHUSMHU
UCIIOJIBb3YIOTCSI KOMIIBIOTEPHOE TECTUPOBAHHWE, TEMATUUYECKUE IIPE3EHTALlMH, WHTECPAKTUBHBIC

TCXHOJIOTHH.

OobpazoseamenbHble MexHOI02UU RPU NPOBEOCHUU JIEKYUTL

No Tema Buabl npuMensiembix o6pa3zoBaresbHbiX | Kosa-Bo
h TEXHOJI0Tuit yac
1 OCHOBBI TEOPUH KOMIUIEKCHBIX YHCET [TpoGnemMHOE M3MIOXKEHUE 2
Kpyrueriit cror™
2 Teopus npenenos pyL ’ 6*
ayJMOBU3yalbHast TEXHOJIOTHs
JuddepeHnuanbHoe HCYUCTCHUE PYHKITUH OTHON
3 . N . JuddeperurpoBanHoe oOydeHme 6
JICUCTBUTEIBHON TIEpEeMEHHON
HHuTerpanbHoe ucuucieHue QyHKIUU OAHON
4 pai s by . [IpobnemMHOE U3JI0KESHUE 6
JICUCTBUTEIHHON TIEpEeMEHHON
nddepeHranbHoe HCYUCICHUE QYHKIINN AynyroBu3yalibHast TEXHOJIOT U, TIpecc-
5 6*
HECKOJIBKUX JIEHCTBUTENBHBIX IEPEMEHHBIX KoH(pepeHuus *
6 WurerpanbHoe ucunciieHne QyHKIUH HECKOJIbKUX Jlexkuusi-nuckyccus, 6
JEHCTBUTEIBHBIX IEPEMEHHBIX ayANOBH3yaIbHast TEXHOJIOTHS
7 Teopms pos Pemenne 3aga4, nMeOMmux 6*
npo¢eCCHOHANBHBIN CMBICT*
8 | OObikHOBeHHbIE MU depeHIranbHble ypaBHEHHs Jlexmms—auckyccus 6
9 MaTtpulibl 4 onpeAeTuTeNN Kpyrasriii cron*, 6*
ayANOBH3yabHast TEXHOJIOTHS
10 CucreMbl TMHEWHBIX ypaBHEHUN [Ipo6neMHOe U3JI0KEeHHEe 6
11 Bexkrops! 1 gelicTBUSA C HUMH uddepenunpoBannoe 00y4uenue 6
12 AHanuTHyeckas reoMeTpHs Ha IIOCKOCTH uddepenunpoBannoe 00y4uenue 8*
Hroro mo xkypey 70
B TOM YHCJIC MHTEpaKTHUBHOE 0Oyuenne*|  10*
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OébpazosamenvHble MexXHOI02UU NPU NPOBEOEHUU NPAKMUYECKUX 3AHAMULL

Ne Tema 3ansaTus Buael npuMeHsieMbIX 00pa3oBaTeIbHbBIX Koa.
TeXHOJI0Tuii yac

1 |IIpaktuyeckas padora Ne 1 Jluckyccust 10 TEOPETHYECKUM BOIIPOCAM. 2
«JleficTBUS ¢ KOMIUIEKCHBIMU YHCIIaMI» Pemenue 3a1a4 MHANBUYATEHO

2  |IIpaktuueckas padota Ne 2 Jluckyccust o TeOpEeTUIECKIM BOIIPOCaM. 2*
«["eomeTprueckoe H300pakeHne KOMIUIEKCHBIX Pewenne 3a1a4 HHANBUIYAIBHO C
qHCce IPYNIIOBBIM 00CYXKIICHHEM

3 |IIpakrmueckas padora Ne 3 WumuBuayansHoe perieHue 3a1ad 2

«Bpramcienue npeaenosy
4 | I[paxrrgeckas pabora Ne 4 JIMCKyCCHs TTO TEOPETUIECKUM BOTIPOCAM. 2
«Bpruncienue npenenoB U onpeeIeHue TOUeK Pemenne 3agad MaJsIMH TPYIIIaMH
Pa3phIBOBY»

5 |IIpaktuaeckas paborta Ne 5 JIMCKyCCHs TT0 TEOPETUIECKUM BOTIPOCAM. 2
«Bprancienue npousBoaHbEIX U quddpepennnanos | Pemenne 3amad MHANBUIYAIBHO C
BBICIINX HOPSIKOBY TPYIIIOBBIM 00CYXICHHEM

6 |IIpaktudeckas padota Ne 6 Juckyccust o TEOpETHYECKUM BOIIPOCaM. 2
«MccnenoBanue u MocTpoeHUE TpauKoBy» Pemenne 3a1a4 HHANBUTYaTbHO

7  |IIpaktudeckas padorta Ne 7 [pecc-koHpEpeHIIHS IO TEOPETUISCKUM 2
«Bprunciaenne HeCOOCTBEHHBIX HHTETPATIOB) BOIIPOCaM.

Pemenne 3agad MaasIMu TPYIIIaMH

8 |IIpaktmdaeckas padota Ne 8 Juckyccust o TeEOpeTUYECKUM BOIIPOCaM. 2

«Bpruncienue onpeeneHHbIX HHTErPaaoBy Pemenne 3a1a4 HHANBUIYAIBHO C
IPYTIIOBBIM 00CYX/ICHHEM

9 |IIpaktmaeckas padota Ne 9 [pecc-koHpEpeHIIHS IO TEOPETUISCKUM 2
«Omnpenenenne nuddepermana GyHKIm BOIIPOCAM.

HECKOJIbKUX TIEPEMEHHBIX Pemenne 3amad 1mo anroputmy

10 |IIpaktmueckas pabora Ne 10 JIMCKycCHs TI0 TEOPETHYECKIM BOTIPOCaM. 2
«OmnpeneneHre Mpou3BOAHBIX U tnddepenuanos | Pemenne 3a1au MHANBUAYAIHHO
BBICIINX TOPSIIKOB

11 |IIpaktmueckas padora Ne 11 [pecc-koHpEepeHIIHS IO TEOPETUISCKUM 2
«BpI4yKcIIeHUE TTOBTOPHBIX HHTETPAJIOBY BOIIPOCaM.

Pelenue 3a1a4 MHIMBHYaIBHO

12 |IIpaktmueckas padota Ne 12 WunuBuayansHOE penieHue 3a1ad 2
«IIpunoxeHue ABOMHBIX UHTETPAJIOBY»

13 |TIpaktuueckas padora Ne 13 JlucnyT 1o TeopeTHIecKuM Borpocam™. 2*
«Bpruncienue GpyHKIMOHATBHBIX Pelenue 3aa4 HHANBUIYAIBHO C
MOCJIEI0BATENILHOCTEH U PSIIOBY» IPYIIIOBBIM 00CYX/IEHHEM HTOTOB

14 |IIpakTtmueckas pabora Ne 14 Kpyruislii cToJI 10 TEOPETUIECKUM 2*
«MccaenoBaHne CXOIUMOCTH PSIIOBY Borpocam*.

Pemenue 3a1au keic-MeTOI0M

15 |IIpaktudeckas pabora Nels Jluckyccus o TEOPETUUECKHUM BOIIPOCaM. 2*
«Pemenue quddhepeHnnanbHbIX ypaBHEHUI 2 Pemrenue 3agad MansIMu rpynmamMu *

TOPSIIKA

16 |ITIpaktuueckas padora Ne 16 Pemenue 3a1a4 HHAUBUYaIbHO C 2
«Pemenne qudpepeHnnanbHbIX ypaBHEHUH 2 IPYIIIOBBIM 00CYXICHHUEM HTOTOB
TIOPSIIKaY

17 |Ilpaktmueckas pabota Ne 17 Pemenue 3an1a4 MHAMBUYAIbHO C 2
«BpIumcIIeHUE ONpeIeUTENs] MATPHILIBI» IPYIIIOBBIM 00CYXJCHUEM HUTOTOB

18 |TIpaktuueckas padora Ne 18 Jluckyccust Mo TeopeTUIecKuM 2

«Bpraucienne oOpaTHO MAaTPUIIBI U €€ paHTay»

BonpocaM.PemeHne 3a1a4 THAUBUIYaJIbHO
C I'pyInoBbIM O6cy)KHCHI/IeM
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19 |IIpaktuyeckas pabora Ne 19 Jluckyccust o TEOPETHUECKUM BoIIpocam ™. 2*
«Pemenune cucteM TMHEWHBIX YpaBHEHHH Jenoas urpa
Pas3IMYHBIMH CIIOCOOaMI»
20 |IIpaktudeckas padota Ne 20 Pemenue cuTyaTuBHBIX U 2
«Pemenne cucteM JIMHEWHBIX YpaBHEHUI METOJIOM | IPOM3BOICTBEHHBIX 3a/1a4
T'aycca»
21 |IIpaktuueckas padota Ne 21 Juckyccust o TeopeTUYeCKUM BOIPOCcaMm. 2
«BpI4nciIeHUe CKaIIpHOTO, CMENIaHHOT O, Pewenue 3a1a4 no aroputmy
BEKTOPHOI'O TPOM3BEICHHUS] BEKTOPOB)
22 |Ilpaktuueckas padota Ne 22 Juckyccust o TeopeTUYeCKUM BOIPOCcaMm. 2
«[IpunosxeHne cKansipHOT0, CMEIIAHHOTO, Pewenne 3a1a4 HHANBUIYAIBHO C
BEKTOPHOI'O TPOM3BEICHUS] BEKTOPOB) IPYNIIOBBIM 00CYXKIICHHEM
23 |IIpaktudaeckas pabota Ne 23 JIMCKyCCHSI TTO TEOPETUIECKAM BOTIPOCAM. 2
«JInHMM BTOPOTO MOPSIZIKa Ha TIOCKOCTH Pewenue 3a1a4 no aroputmy
24 | IIpaktudeckas padota Ne 24 JIuckyccusl o TEOPETHYSCKUM BOTIpocaM™, 2*
«BpluncieHne ypaBHEHU OKPY>KHOCTH, dJIuIca, | Pemlenue 3agau uHAMBUYyaIbBHO
runepOoJIbl ¥ MapaboiIsl Ha INIOCKOCTH
Hroro mo kypey| 48
B TOM YHMCJIE UHTEPAKTUBHOE 00yueHne* 14*
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4. YCJIOBUA PEAJINBALIUU ITPOT'PAMMBI INCHUTIJIMHBI

Mamepuanvno-mexnuueckasn oasza, HeobOx00umasn ona ocyuiecmenenus
00pazoeamenbHo20 npouecca no OUCUYUNIUHE
Peanuzanus yueOHOM JUCIUIUIMHBI OCYIIECTBISETCS B CIIEUAIbHO 000pYIOBAaHHOM
KaOuHeTe THPOPMATUKN U HHPOPMAITMOHHBIX TEXHOJIOTHH.
O6opynoBanue yueOHOTO KaOMHETaMaTEMaTHKH:
- yueOHbIe MecTa U1 00yJaronmxcs u Mebelb;
- pabouee MecTo IpernogaBaTes;
- NEPCOHAJIBHBIN KOMIIBIOTED;
- I0CKa y4yeOHas;
- MYJIbTUMEIUMHBIA IPOEKTOP.

Harasaabie mocoous:

Kommekt nnakaroB mo temam: «CTeNeHU U UX CBOMCTBay», «Jlorapudmsl u ux cBoiictBay,
«Tpuronomerpus», «OcHOBHbleOpMyNbl  AuddepeHurpoBanus», «OCHOBHbIE  (QOpPMYJIbI
uHTerpupoBanusy, «llpaBunaguddepenunpoBanusn», «MHOrorpaHHuKN», «Tena BpalleHUs»,
«BekTopb».

YueOHo-MeTOAUYECKOE 00ecIieueHue:

Pabouvas yueOHas mporpamma

@DOH/| OIIEHOYHBIX CPEACTB

VyeOuuku

Metoandeckre pa3pabOTKH K 3aHIATHAM

JInmakTMYeCcKrii pa3aTOuYHbIN MaTepual

Kaprouku-3aganusi, TeCTOBbIE 3a1aHUS

JleMoHCTpaIiMoOHHbIE MaTepUalbl (MyIbAUMEIUNHBIE MPE3EHTAIIUN, BUICO(DUITbMBI)

Ilepeuens HeoOX00UMO20 RPOZPAMMHO20 0DecneyeHus

1. 7-zip; (nuueH3us Ha aHTI. hitp://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade; (tutiensus - https://get.adobe.com/reader/?loc=ru&promoid=KL XME)
3. Adobe Flash Player; (imuen3us - https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
4. Microsoft Office 2003; (mumenswus - http://www.openoffice.org/license.html)
5. FreeCommander; (umeH3us -
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%hb5%d0%bd%d0%b7%d0%hb8%
d1%8f/)
6. Mozilla Firefox.(numensus - https://www.mozilla.org/en-US/MPL/2.0/)
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5. MIEPEYEHb OCHOBHOM U g[Ol’[OJIHHTEJII;HOfI YUYEBHOU JIUTEPATYPHI,
HEOBXOJAUMOMU AJISA OCBOEHUA JUCHUITJINHBI

Ocnoenasn numepamypa

1. ['puropres, B. I1.OnemeHTHl BbICHICH MaTeMaTUKH : YYEOHHK Ui WUCHOJB30BAaHUSA B Y4eOHOM
mporiecce o0pa3oBaTeIbHBIX YUpEKIeHUM, peanusytonux nporpammbl CIIO mo ykpymHEHHOW Tpymre
cnenuranbHocTel "MHpOpMaTHKa ¥ BRIYHCIUTENbHAS TeXHHUKA'", "DIIeMEHThI BhIcIIeld Mmarematuku'" / B.
I1. I'puropses, 0. A. Jlyounckuii, T. H. CabypoBa. - 2-e u3a., crep. - Mocksa : Akagemus, 2018. - 400 c.
— TekcT: HenocpenCTBEHHBIN

Jlonoanumensnasn numepamypa

1. Bapnymikun, B. B. MaremaTtuka. DieMeHThI BHICIIECH MAaTEeMaTHKH : y4eOHUK : B 2 ToMax. Tom 1/
B. B. bapaymkun, A. A. IIpokodpreB. — Mockga : KYPC : UHOPA-M, 2021. — 304 c. — (Cpennee
npodeccuonansHoe obpazoBanme). - ISBN 978-5-906923-05-9. - Tekcr : snekrponHsii. - URL:
https://znanium.com/catalog/product/1235904. — Pexxum gocTyna: 1mo moArnucke.

2. Ocunenko, C. A. DieMeHTHI BbICIICH MaTeMaThKH © yuebHoe mocobue : [16+] / C. A. Ocurnenko.
— Mocksa ; bepnun : Jupekr-Menua, 2020. — 202 c. : wir., Tabn. — Pexkxum goctymna: mo moamucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=571231. — bubauorp.: ¢. 193-194. — ISBN 978-5-
4499-0201-6. — DOI 10.23681/571231. — TeKcT : 3J€KTPOHHBIA.
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Ilepuoouueckue uzoanusn

1. DKoHOMUKA U MateMaTtuueckue MeToasl.-URL:
http://dlib.eastview.com/browse/publication/499/udb/4
2. Cubupckuii )KypHaJI BBIMUCIUTEIbHOW MaTeMaTuku. - URL:

http://biblioclub.ru/index.php?page=journal red&jid=435065 ; To ke - URL.:
https://e.lanbook.com/journal/2169#journal_name

3. Marematrka B BeiciiieM oopasoanuu.-URL: https://e.lanbook.com/journal/2368#journal_name
4, Ksanr -URL: http://e.lanbook.com/journal/element.php?pl10 id=2372

1.3 Ilepeyenb pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHUKANUOHHOM ceTH «HTEepHETY,
HEeO0XOAUMBIX VIS OCBOCHHS IUCHUIIMHBI

1. OBC «Yuupepcuterckas oudmuoreka ONLINE»: caiit. — URL:http://biblioclub.ru
2. OBC UsnarenscTBa «Jlaup»: caitt. — URL:http://e.lanbook.com

3. OBC «}Opaiity»: caiit. —-URL:https://urait.ru/

4, OBC «BOOK.ru»: caiit. — URL: https://www.book.ru

5. OBC «ZNANIUM.COM»: caiit. — URL.: https://www.znanium.com

6. Bassl nannbix komnanuu «Mcet Beroy: caiit . —URL: http://dlib.eastview.com

7. Haydnas anekrponHas 6ubnuoreka «eLabrary.ru»: caitr. — URL: http://elibrary.ru/
8. OnekTpoHHas oubauoteka "M3narenbckoro goma "['pedbennnkos”. - URL:
http://www.grebennikon.ru/

9. Yuuepcuterckas uapopmanuonnas cuctema POCCUS (YUC Poccus). - URL:
http://uisrussia.msu.ru/

10. "Jlekropuym TB" - Buaeconekuu Beaymux JekropoB Poccun. - URL:
http://www.lektorium.tv/

11. ba3a y4eOHbIX M1aHOB, Y4€OHO-METOIMYECKUX KOMILUIEKCOB, MyOIUKALUMA U

koH(pepennmit KyoI'V. - URL: http://docspace.kubsu.ru/
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6. METOAUWYECKHUE YKA3ZAHUSA AJ151 OBYYAIOIIIUXCA

OOyuaromiecss s TIOJHOIICHHOTO OCBOCHHSI Y4eOHOTO Kypca [IOJDKHBI COCTaBIISITh
KOHCIIEKThl KaK MPU MPOCIHYIIMBAHUU €TI0 TEOPETUUYECKOW (JIEKIMOHHOW) 4YacTH, TaK U MpHU
MOJIFOTOBKE K MPAKTUYECKUM (CEMUHAPCKUM) 3aHATUAM. JKenaTenbHo, 4TOObI KOHCTIEKTHI JIEKIUN
U CEMHHApOB 3alUCHIBAJIUCh B JIOTMYECKOM MOCIEAOBATEIbHOCTH H3YYEHHS Kypca U
COJIEpXKAJTUCh B OJHOW TeTpaau. DTo oOecreuuT 0ojiee MOJIHYI0 MOATOTOBKY KaK K TEKYIIUM
y4eOHBIM 3aHATHSIM, TaK U CECCHOHHOMY KOHTPOJIIO 3HAHHIA.

CamocrositenpbHass paboTa sBisieTcsl BaxHelmed ¢(opMoill yueOHO-II03HABATEIBHOTO
nporecca. Llens 3amanuii Ay caMOCTOSITENIBHOW pabOThl — 3aKPENUTh U PACIIUPUTH 3HAHUSA,
YMEHHUsI, HABbIKU, MPUOOpPETEHHBIE B pe3yJbTaTe W3y4YEHUS IUCUMUIUIMHBI, OBJIAIETh YMEHUEM
WCIIOJIb30BaTh MOJIYYEHHBIE 3HAHUS B MPAKTHUYECKON paboTe; MONYYUTh MEPBUYHBIC HABBIKU
npodeccuoHanbHON AESTENBHOCTH.

Havanom opranmzanuu 000 camMOCTOSTENBHOW pabOThl JOKHO OBITh MPUBUTHE
HABBIKOB MU YMEHMI TPAaMOTHON paboOThl ¢ y4eOHON M HAy4HOU JIMTEpaTypoil. ITOT mpolecc, B
MEPBYIO OYEpE/lb, CBSA3aH C HAXOXKJICHHEM HEOOXOIMMOM NJisi yCHEIIHOTO OBIAJACHUS y4eOHBIM
MaTepuaIoM JUTEpaTypoi. Yuanuiics JOHKEH U3YUYUTh CIIMCOK HOPMAaTHUBHO-TIPABOBBIX aKTOB U
HKOHOMHYECKON JTUTEPATYphl, PEKOMEHAYEMbIN M0 y4eOHOW AMCIMIUINHE; YMETh MOJIb30BATHCS
dbonmamMu GUOINOTEK U CHPABOYHO-OMOIMOTpa)UIECKUMHU U3TAHUSIMH.

3amaHus IS CaMOCTOSITENIbHOM pabOThl BBINONHSIOTCS B THUCBMEHHOM BHJE BO
BHeayJUTOpHOE Bpemsi. PaboTa noKHA HOCHTH TBOPUYECKHM XapakTep, NpU €€ OILICHKE
MpenoaBaTeib B MEPBYI0 OYEPEIb OLIEHHUBAET 0OOCHOBAHHOCTh M OPUTHHAIBLHOCTH BHIBOJOB. B
MHUCbMEHHON paboTe Mo Teme 3aJaHusl YJYalluics JOHKEH MOJHO M BCECTOPOHHE PacCMOTPETh
BCE AaCHEKThl TEMbI, YETKO C(HOpPMYIMpOBaTH U AapryMEHTHPOBATH CBOIO TO3UIUIO TIO
HCCIeyeMbIM BompocaM. BpIOOp KOHKPETHOrOo 3aJaHusi ISl CaMOCTOSITETbHON  paboThl
MPOBOJIUT NPENOJABATENb, BEAYIIMH NPAKTUYECKUE 3aHSITHUS B COOTBETCTBUHM C TIEPEUYHEM,
yKa3aHHBIM B IJIaHAX MPAKTUYECKUX 3aHATHM.

OOyueHne CTYJEHTOB OCYIIECTBISCTCS MO TPATUIMOHHON TEXHOJOTUU (JICKIIHH,
MPAKTUKHU) C BKIIFIOYEHUEM MHHOBALIMOHHBIX 3JIEMEHTOB.

C TOYKM 3peHUs UCIOJI3YEMbIX METOJIOB JIEKIIUHU TOJIPa3eIAI0TCs CIeNYOUMM 00pa3oM:
WH(pOPMAIIMOHHO-00BSICHUTEIbHAS JICKIIHSI, TTOBECTBOBATEIbHAs, JEKIHA-Oecema, MpobdiIeMHas
JIEKUUS U T. 1.

YcTHOE WBNIOXKEHHWE Y4YeOHOTro Marepualia Ha JIEKIUU JOHKHO KOHCIIEKTHPOBAThCS.
Cnymars JEKIHI0 HYXHO yMETh — MOJACPKHBaTh CBOE BHHUMAaHUE, IMOHATh M 3allOMHUTh
YCIBIIIAHHOE, YJIOBUTH Nay3bl. B mporecce H37I0KEHUs IPENoAaBaTeIeM JIEKUUH CTYAEHT
JOJDKEH BBISICHUTH BCE HEMOHSATHBIE BOMPOCHL. 3alMChIBaTh COJAEPKAHUE JICKIUH HYKHO
00s13aTeTbHO — 3alKMCH TMOMOTAIOT TMOJJIEPKUBATh BHUMAaHWE, CIOCOOCTBYIOT MOHUMAHUIO U
3allOMUHAHUIO YCIBIIIAHHOTO, MPUBOAUT 3HAHHE B CHUCTEMY, CIY>KAaT OMOPOW NJsl Mepexona K
60J1ee ri1y0oKOMy CaMOCTOATEILHOMY U3YUEHHIO TIpeIMETa.

Mertonuueckue peKOMEHIAIUHU 110 KOHCTIEKTUPOBAHUIO JICKIIHH:

— 3aMUCh JOJDKHA OBITh CUCTEMHOM, MPEACTaBIATh COO0M COKpaIIEHHBIN BapUaHT JICKIIUH
npenogaBatens. Heo6xoaumo ciaymaThk, 00AyMBIBATh U 3alMCHIBATH OJTHOBPEMEHHO;

— 3aMKUCh BEAETCSA OY€Hb OBICTPO, YETKO, MO BOZMOKHOCTH KOPOTKUMHU BBIPAKEHUSIMU;

— HE TpeKpaias CiylaTh MNpernojaBaTelis, HY)KHO 3alHuChiBaTh TO, YTO HEOOXOIUMO
ycBOUTh. Henb3si 3amuchiBaTh Cpa3y K€ BBICKA3aHHYIO MBICIb MpENojaBaTens, CIeayeT e¢€
MOHSATH M MOCJE 3TOTO KPaTKO 3amucaTh CBOMMHU CIIOBAMH WJIM CIIOBAMHM IpenojaaBatens. BaxHo,
9TOOBI B HEW HEe ObUT MOTEPSIH OCHOBHOM CMBICIT CKa3aHHOTO;

—MMEHA, AaThl, HA3BaHMUsI, BEIBObI, ONPECICHUS 3aUChIBAIOTCS TOYHO;
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—ClielyeT o0paTuTh BHUMaHHE Ha OOPMIICHHE 3aluCH JIEKIHUU. 71 KaKIO0ro mpeaMera
3aBoAMTCsA oOmiast TeTpaib. OTIMYHBIM OT OCTaJbHOIO I[BETA CJIEAYET BBLAEIATH OTAEIbHBIE
MBICIM U 3arojIOBKH, COKpAllaTh OT/AEIbHBIE CIOBA U MPEAJIOKEHUS, MCII0JIb30BaTh YCJIOBHBIE
3HAKU, OYKBBI JIATUHCKOIO M TIpedyecKkoro anaaBUTOB, a TaKKe HEKOTOpbIE MPUEMBI
CTEHOIpa(MUECKOro COKpAIIEHUs CIIOB.

[IpakTnueckue 3aHaTUA N0 AucuuIuinHe «HpopMalMoOHHBIE TEXHOJIOTHM» MPOBOIATCS B
OCHOBHOM IIO CXEM€:

-YCTHBIH OMPOC MO TEOPUU B Hauaje 3aHsITUs (00CYXJACHUE TEOPETUUECKUX MPOOIEMHBIX
BOIIPOCOB II0 TEME);

-paboTa B rpynnax 1o pa3peuieH1Io pa3IMuyHbIX CUTyalluid [0 TEME 3aHATHS;

-peuieHe NpakTUYECKUX 3a1a4 UHIUBUIYaAIbHO;

-II0JIBEJICHUE UTOTOB 3aHATHS (MU pediekcus);

-MH/IMBHU1yaJIbHbIE 3aJaHUS 1711 IOJTOTOBKHU K CIEYIOIIUM NMPAKTUYECKUM 3aHATHSIM.

Lenb mpakTHUECKOr0 3aHATHS - HAYYUTh CTYJCHTOB IPUMEHATh TEOPETUYECKHE 3HAHUS
IIPU PELICHUH MTPAKTUUECKUX 33/a4 Ha OCHOBE PEajbHbBIX JaHHbIX.

Ha npakTuueckux 3aHATHAX MIPe0d1afatoT CIelyIoIne METObI:

-BepOasibHbBIC (TIPE00IaJA0NIUM METOIOM JIOJKHO OBITh OOBSICHEHHUE);

-pakTH4ecKue (MMCbMEHHBIE 3JaHMsl, TPYNIOBbIE 3aJJaHUs U T. I1.).

BaxHbIM 17151 CTyIeHTa SIBISETCS YMEHHE pallMOHAIBHO MOI0MPaTh HEOOXOAUMYIO
yueOHyto uteparypy. OCHOBHBIMU JINTEPATyPHBIMU UCTOYHUKAMH SIBJISIOTCS:

— 6ubnmoreunsie pouabl punnana KyoI'Y B r. I'enenmxuke;

— 3JIEKTPOHHAast OMOIMOTEUHAasE CUCTEMa « Y HUBEpPCUTETCKasi ONOInOTEeKa OHJIalH;

— 3JIeKTpOHHast Oubnuoreynas cucrema MznarensctBa «JIaHby.

[Touck kHUT B OMOIMOTEKE HEOOXOJUMO HAYMHATH C U3YUEHHUS MPEAMETHOIO KaTajlora u
CO3/IaHMSI CTIMCKA KHUT, MOCOOU, METOIMYECKUX MATEPUAJIOB MO TEME U3yUEHUS.

[TpocMOTp KHUTY HAUMHAETCS C TUTYJIBHOTO JIUCTA, CIAEAYIOIIEro rnocie 06aoxku. Ha HéM
OOBIYHO TOMEUIAIOTCS BCE OCHOBHBIE JaHHBIE, XapaKTEPU3YIOLME KHUTY: Ha3BaHHE, aBTOD,
BBIXOJIHbIE JlaHHbIC, JaHHbIE O mnepeusgaHuu U T.4. Ha obGopoTe TUTyiapHOro aucra Aaércs
aHHOTallMsA, B KOTOPOM YKa3bIBAa€TCSI TEMATHKa BOIIPOCOB, OCBEUIEHHBIX B KHUTE, ONPEIEISAETCS
Kpyr yuTaTesel, Ha KOTOpBIM OHa paccuuTaHa. bosblloe 3HaUeHHEe UMEET MPEANCIOBUE KHUIH,
KOTOpOE 3HAKOMUT YMTATENsl C JIMYHOCThIO aBTOpA, UCTOPUEH CO3JaHMSI KHUTH, PacKpbIBaeT
CoJIep/KaHue.

[IpounTaB mpeauciIoBUE U MOIXY4YHUB OOlIee MPEeACTaBIeHIE O KHHUIe, CIelyeT 00paTUThCs
K ornasieHuto. OryaBlieHHEe KHUIM 3HAKOMHUT O0y4aeMOro C COJIEp)KaHUEM U JIOTHYECKOU
CTPYKTYpOH KHUTH, MO3BOJIIET BbIOpATh HYKHBII MaTtepuan Ui u3ydeHus. ['oq u3naHus KHUTH
MO3BOJISIET CYJUTh O HOBU3HE MaTepuasa. B kHUre MOryt ObITh MpUMEYaHusi, KOTOPBIE COAEPKAT
pa3nuyYHbIE TONOJHUTENbHbIE cBeAeHHsI. OHU MevaTaloTcs BHE OCHOBHOTO TEKCTa U Pa3bsCHSIOT
oTHeNbHbBIe BOMpochl. llpenMerHble W andaBUTHBIE yKa3aTeldW 3HAYUTEIBHO OOJEerdaror
MOBTOPEHUE M3JI0KEHHOTO B KHUI€ Marepuala. B KOHIIE KHUIM MOXET pacrojararbces
BCIIOMOTaTeNbHBIN MaTepuasl. K HeMy OOBIYHO OTHOCSTCS MHCTPYKLMHU, TMPUIIOKECHHS, CXEMBI,
CUTYallMOHHbBIE 3a/1a4¥, BOMPOCHI JUIsI CAMOKOHTPOJIS U T.1.

JUist TydImero mpecTaBiIeHUs U 3alIOMUHAHMS MaTepHaia 1eJIeco00pa3Ho BECTH 3aIUCH U
KOHCIEKTBI Pa3JINYHOTO COECPKaHUs, 2 UMEHHO:

— IIOMETKH, 3aMEYaHHUs, BbIECJICHUE TJIaBHOTO;

— TUTIaH, TE3UCHI, BEIMUCKU, IIUTATHI;

— KOHCIEKT, pabouas 3anuch, pegepar, J0KIaJ, JEKIHs U T.1I.

Yurarh yueOHUK HEOOXOAMMO BAYMYHBO, BHUMATEJIbHO, HE MPOMYCKasl TEKCTa, CTapasch
MOHATh Kaxaylo ¢pa3y, OJHOBPEMEHHO pa30upasi NPUMEpBI, CXEMbI, TaOJUIBl, PHUCYHKH,
NpUBEIEHHbBIE B yUeOHUKE.
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OmHMM W3 BaXHEHIINX CPEACTB, CIMOCOOCTBYIONIMX 3aKPEIUICHWIO 3HAHWUMU, SIBISETCS
KpaTKasl 3alMch IPOYUTAHHOIO MaTepuaia — COCTaBJIeHUE KOHCIeKkTa. KoHCIekT — 3To KpaTkoe
CBSI3HOE W3JI0KEHHME COJEepKaHUsS TEeMbl, y4eOHMKAa WM €ro 4acTd, 0e3 MHogpoOHOCTeH U
BTOPOCTENEHHBIX AeTaned. [lo cBoel CTpPyKType M IOCIIEIOBATEIBHOCTH KOHCIIEKT AOJKEH
COOTBETCTBOBATh IUIaHy ydueOHUKa. [[09TOMYy Ba)KHO CHaudana COCTaBHTH IUJIaH, a MMOTOM IHUCATh
KOHCIIEKT B BMJI€ OTBETa Ha BoIpochl IaHa. Ecim yueOHMK pa3nenéH Ha HeOousblIne
03arjaBJIEHHbIE YaCTH, TO 3aroJIOBKM MOKHO paccMaTpHUBaTh KaK IyHKTHI IUIaHA, a U3 TEKCTa
Ka)XI0M 4acTH CJIeIyeT 3aucaTh T€ MBICITH, KOTOPBHIE PACKPHIBAIOT CMBICIT 3ar0JIOBKA.

TpeboBaHMs K KOHCIIEKTY:

— KpPaTKOCTb, CKATOCTb, 11€JIECO00PA3HOCTh KaK10T0O 3alIUChIBAEMOrO CJIOBA;

— COJIEPKATENBHOCTH 3aIMCH - 3alMChIBAEMBIE MBICTH CIEAyeT (OpPMYIHpPOBATH KPATKO,
HO 0e3 ymep6a i cMbicia. OObEM KOHCIEKTa, KaK MPaBUiIO, MEHBIIIE NU3y4aeMOro TeKcTa B 7-
15 pas;

—KOHCIIEKT MOKET OBITh, KaK MPOCTHIM, TaK U CIOXKHBIM IO CTPYKTYpPE — 3TO 3aBHCHUT OT
COJIepKaHMsI KHUTU U LT €€ U3ydeHusl.

Metoanueckue peKOMEHIAINH TT0 KOHCTIEKTHPOBAHHIO:

— MPEXJIe YeM HA4YaTh COCTABIIATH KOHCIIEKT, HY)KHO O3HAKOMHUTHCSI C KHUTOH, IIPOYUTATH
e€ cHayaja /10 KOHLA, HOHATh IPOYNUTAHHOE;

— Ha 00JIOKKE TeTpaJay 3alHChIBAIOTCS HA3BAHNWE KOHCIEKTUPYEMON KHUTH W MMl aBTOpa,
COCTaBJISIETCS TUIAH KOHCIIEKTUPYEMOTO TECTa;

— 3alKCH JIydllle JieJaTh IpU NMPOYTEHUU HE OJIHOTO-IBYX ab3aleB, a LeJoro naparpadga
WM TJIaBHI,

— KOHCIIEKTHPOBaHUE BEAETCS HE C LeNbI0 UMETh OINpeiei€HHbIN 3amucu, a Ui Ooiee
MIOJTHOTO OBJIQJICHUSI COJAEPKAHHEM H3Yy4aeMOro TEKCTa, MOJTOMY B 3alUCAX OTMEYaeTcs U
BBIZIEIISIETCS BCE TO HOBOE, MHTEPECHOE M HY)KHOE, YTO OCOOCHHO MPHUBJIEKIIO BHUIMAHUE;

— MOCJIe TOr0, KaK CJelaHa 3aluch coJep:kaHus maparpada, riiaBbl, ClIeIyeT MepeuuTaTh
e€, 3aTeM CHOBa 00paIaThCcsl K TEKCTY M IPOBEPUTH CeOsl, MPAaBUIBHO JIM U3JI0KEHO COJIEPKaHUE.

TexHMKa KOHCTIEKTUPOBAHUS:

— KOHCIIEKTUPYSI KHUTY OOJIBIIOr0 00bhEMA, 3alKCh CIIEYET BECTU B OOIIEH TETpaIu;

— Ha K]0 CTpaHULIE CJIeBa OCTABISIOT MOJIS WUPUHOM 25-30 MM U1 3alIMCU KOPOTKUX
0J13ar0JIOBKOB, KPATKUX 3aMEeUaHHii, BOIIPOCOB;

— Ka)kJ1asi CTaHUIIA TeTPaIu HyMEepYyeTCs;

— JUI1 TIOBBIIICHHWS YUTACMOCTH 3alFCH OCTABJISAIOT HMHTEPBAIBI MEXKIY CTPOKaMH,
a03amamMu, HOBYIO MBICTIb HAUMHAIOT C «KPACHOI» CTPOKU;

— MPU KOHCTIEKTHPOBAHWH IIMPOKO HCIIOJIB3YIOT Pa3IUYHbIE COKpAIICHHUS U YCIOBHBIC
3HaKH, HO HE B yIIepO CMBICTY 3amucanHOro.PekoMeHIyeTCst MPUMEHSITh 00IIeyTOTpEeOUTEIHHBIE
COKpAIIeHHUs1, HanpuMep: M.0. — MOXKET ObITh; TOC. — FTOCYIaPCTBEHHBIH; 1.0. — JOKHO OBITH U
T.J.

— He CJIeyeT COKpaIlaTh MMEHA U Ha3BaHMs, KPOME OYEHb YaCTO MOBTOPSIOLINXCS;

— B KOHCIIEKTE HE JOJDKHO OBITh MEXaHHMYECKOTO TIIePENHChIBAaHUS TEeKcTa 0Oe3
MPOAYMBIBAHUS €r0 COJCPKAHMSI U CMBICJIOBOTO aHATN3a.

Jlnst HanucaHus pedepaTa HEOOXOAUMO BBIOpATh TEMY, COTIACOBATh €€ C MPenoiaBaTelieM,
1mo100paTh HECKOIBKO UCTOYHUKOB I10 TeMe (JIuTepaTypa yueOHas, nepuoanyeckas u MHTepHer-
peCypChl), BBIMOJHUTh aHATU3 UCTOYHUKOB TIO PEIICHHUIO MPOOIEeMbI, 000CHOBATH CBOIO TOUKY
3peHHUsI Ha PEIICHUE MPOOIEMBI.

Oo6mwem pedepara — e meree 10 crpannn popmata A 4.

Pedepar momkeH mMeTh (TUTYIBHBIA JIMCT, CONEPIKAaHUE, TEKCT OJDKEH OBITH pa3OUT Ha
paszfienbl, COrNIaCHO COJEPKaHUI0, 3aKITI0YEHHE, CIIUCOK JIUTepaTyphl HE MEHEE 5 UCTOUYHUKOB)
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O6cyxnaenne TeMm pedepaToB MPOBOAUTCS HA TE€X MPAKTUYECKUX 3aHSITHUSX, IO KOTOPHIM
OHM pachpe/ieNieHbl. DTO sABIAETCA 00s3aTeNIbHBIM TpeOoBaHUEM. B ciiydyae He mpencTaBieHUsS
pedepara coriacHo YyCTaHOBJIEHHOMY Trpaduky (0e3 yBaXUTENbHON MNPUYMHBI), YYallUiCs

00s13aH MOATOTOBUTH HOBBIN pedepar.
Nudopmanus no pedepary He noixHa npeBbimarh 10 MuHyT. BeicTynarommii noykeH

MOJIFOTOBUTH KPaTKKE BBIBOBI MO TeMe pedepara sk KOHCTIEKTUPOBAHHUS.
Cnaua pedepara npemnojiaBaresto o0s3aTeNbHa.
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7. OHEHOYHBIE CPEACTBA 1JIs1 KOHTPOJIA YCIIEBAEMOCTH

Ilacnopm ¢ponoa oyenounvix cpeocme

Kon konTponupyemon
No KonTponupyemsbie pazaens A POJIHPY HanmenoBanue
/1 (TemMbl) AUCIUTUTMHBI KOMIICTCHIH OLIEHOYHOT'O CPEICTBA
(wm ee yacTu)
1 OK1, OK2, OK3, OK4, OK5, OKG6, TectupoBanue
' OcHoOBBI JMHEHHOH areOpel | OK7, OK8, OK9, IIK1.1, TIK1.2, | KonrponsHas pabora
T1K2.4, 11K3.4 I[Mpaktiyeckas pabora
VYeTHBII onpoc
2. OcHoBBI AQHAINTUYECKOHN | OK1, OK2, OK3, OK4, OK5, OK6, TectupoBanue
reOMETpUU OK7, OKS8, OK9, I1K2.4, I1K3.4 Peq)epaT
IIpakTruyeckas pabora
3 OcHoBBI OK1, OK2, OK3, OK4, OK5, OK6, YcrHBI# ompoc
" | mupdepeHnnaIBbHOrO OK7, OK8, OK9, IIKl.1, IIK1.2 | KonrposnsHas paboTa
UCUMCIICHHS TK2.4 INpakTryeckas pabora
OK1, OK2, OK3, OK4, OK5, OK6, YceTHBII onpoc
4. iﬁﬁ?{?{;ﬁcmﬂbmx OK7, OKS, OK9, MKI.1, TIK12, Pedyepar
p TIK2 4, TIK3.4 IIpakTuueckas pabora
KonTponbhas padora
OCHOBBI HHTETPAILHOTO OK1, OK2, OK3, OK4, OK5, OK6,
. B p OK7, OKS, OK9,IIKI.1, IK 1.2, Pedepar
T1K2.4, TIK3.4 I[pakTuueckas pabora
VYeTHBII onpoc
6 OcHOBBI TEOpUU OK1, OK2, OK3, OK4, OK5, OK6, TecTHPOBARIC
" | KOMIUTEKCHBIX YHCEI OK7, OK8, OK9,I1K2.4 P
[IpakTnueckas pabora
Huddepenuunanbrsie OK1, OK2, OK3, OK4, OK5, OK6 e
1. YpaBHCHHUS, UX BUABI U OK7, OK8, OK9, IIKl1.1, IIK1.2, Konrporbuas pabora
T1K2.4, TTK3.4 Pedepar
METOBI peIICHUS 4 .
[IpakTnueckas pabora
KonTponbhas padora
8 TeoDrst DSIOB OK1, OK2, OK3, OK4, OK5, OKe, P (1)
' P pAl OK7, OK8, OK9, TTK2.4 coepar
[IpakTnueckas padota

Kpumepuu oyenku 3nanuii

KoHTpousb 1 o11eHKa pe3ysIbTaTOB OCBOCHUS TUCLMILUIMHBI OCYILECTBIISAETCS IIPENOJaBaTeiieM B
IIPOLIECCE TPOBEICHUS MNPAKTUYECKUX 3aHATUH, TECTUPOBAHMS, BBIIOJIHEHUE KOHTPOJBHBIX
paboT, a TaK)Ke BBINOJHEHUSI 00Yy4arOIUMHCS UHIMBUYAIbHBIX CAMOCTOATEIbHBIX 3aJaHUH.

YcTHBII Oonpoc. YCTHBIN OTBET — 3TO Pa3BEPHYTHIA paccKas, BKIIOYAKOIIUN TEOPETUUECKUE
MaTepuasbl U IPUMEPBl UX IPUMEHEHHU. Y JOBJICTBOPUTEIIbHAS OLICHKA CTABUTCS, €CIIM CTYIECHT
JEMOHCTPUPYET HErIyOOKHE TEOpeTHUECKHe 3HaHMs, MposBIsieT ciaabo chopMUpOBaHHBIE
HaBBIKU aHaJIU3asIBJICHUI U IIPOLIECCOB, HEJ0CTAaTOYHOE YMEHHE JieNnaTh
apryMEHTHPOBAHHBICBBIBOJBl U MPHUBOJIUTH MPUMEPHI, MOKA3bIBAET HE JOCTaTOYHO CBOOOIHOE
BJIaJICHUEMOHOJIOTUYECKON pedblo, TEPMUHOJIOTUEH, JIOTUYHOCTBIO U
MOCJIEIOBATENIbHOCTBIOU3IIOKEHHS, JI€TaeT OLIMOKH, KOTOpPBIE MOXET HCIPAaBUTh TOJIBKO MpHU
KOPPEKLHUUIIPETIOAABATEIIEM.

Pegepart.Ilpogykt camMocTosTENbHON pabOTHI 00y4aroUIerocs, MPEACTaBISIONNNA CcOO0M
KpaTKO€ M3JI0’)KEHHE B NMHCbMEHHOM BHJI€ TOJIYYEHHBIX PE3YyJbTAaTOB TEOPETUYECKOIO AaHAIN3A
OIpe/eNICHHON Hay4HOW (yuyeOHO-MCCIEeN0BATENbCKOM) TEMBI, TIE€ aBTOP PAaCKpPbIBAET CYThb
ucciaeayeMon npobaemMsbl, IPUBOAUT PA3IMYHbIE TOUKU 3PEHUS, A TaKKe COOCTBEHHBIE B3IJISLIbI
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Ha Hee.Pedepar oreHmBaeTcs MO KOJMYECTBY MPUBICYEHHBIX HMCTOYHUKOB, TNIyOWHE aHanm3a
npo0OsieMbl, KauecTBe OOOCHOBAHHMS aBTOPCKOM TMO3WIMHU, TJIYOMHE PACKPBITUS TEMBI.
VY aoBneTBOpUTENbHAS OLIEHKA CTABUTCS, €CJIM TeMa OCBEIICHA JIUIIb YaCTHUYHO, JOMYIIEHBI
(dakTHueckue OomMOKH B COJIEpP)KaHUU pedepaTa, UM UMEIOTCS CYIIECTBEHHbIE OTCTYIUIEHUS OT
TpeOoBaHUH K peepupoBaHUIO, MM HETIOJIHBIE OTBETHI HA JOMOJHUTEIBLHBIC BOIPOCHI.

Tecr. Cucrema cTaHIapTU3UPOBAHHBIX 3a/laHUN, TO3BOJISAIONIAs AaBTOMATU3UPOBATH
npoleaypy H3MEpEeHUsi YPOBHs 3HAHMM W yMeHUM oOywatomierocs. TecT oleHuBaercs IO
KOJIMYECTBY MPaBUIbHBIX OTBETOB (He MeHee 50%).

Kontpoabnasa paGora. I[lucbmenHass mnpoBepouHas paboTa, mpeacTaBistonias coboi
U3JI0’)KEHHWE OTBETOB HA TEOPETUYECKHE BOIMPOCHI MO COACPKAHUIO YYEOHOW MUCHUIUIMHBI U
pelIeHHe MPAaKTUYECKUX 3alaHuid. PaboTa olieHHMBaeTCs yIOBIETBOPUTENBHO, €CJIM BBIIIOJHEHO
HE MEHEE IOJIOBUHBI pabOThl WM JONYIIEHO B HEH He Oosee ABYX IpyObIX OIIMOOK WM HE
OoJee oiHOM TpyOOH OMMOKK U OJHOTO HEI0YeTa, WU He 0oJiee ABYX-TPeX HETpyOBIX OLIUOOK,
WIK OJHOW HerpyO0oil omuMOKM M Tpex HEAOYETOB, WM IMPU OTCYTCTBUU OMIMOOK, HO TpH
Hainu4uuu 4-5 HEe10YETOB.

IIpakTnuyeckass pa6ora. I[Ipaktuyeckas paboTa — 3TO OCOOBIM BHI JEATEIBHOCTH
oOy4aroIerocs, 4ro MoApa3yMeBaeT BBHIMOJHEHUS PA3HOIUIAHOBBIX 3aJlaHUM, HE CBSI3aHHBIX C
00paboOTKON TeopeTHueckoro martepuaia. Bo Bpems BBINOIHEHHS CTYAEHTY HEOOXOIMMO
UCIIOJIb30BAaTh paHee IMOIy4YeHHbIE TeopeThyeckue 3HaHus. llomokurenpHas OIlEHKAa CTAaBHUTCA,
€CJIM BBITIOJTHEHBI BCE3a/IaHUs MPAKTUYECKOM pabOThl C 3aMEYaHHUSIMH; CTYJACHTOTBETHJI Ha BCe
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHHsIMHU.

KpuTtepuu ounenku 3HaHuii 00y4aromuxcs B HeJIOM M0 JUCIHUIINHE:

«OTJIMYHO» - BBICTaBIISICTCS oOyyaromemycs, NIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTEeMaTH3UPOBAHHbIE, TIyOOKHE 3HAHMUS Y4YeOHOW NpPOrpaMMbl AUCIHUIUIMHBI M YMEHHUE
YBEPEHHO MPUMEHATh MX Ha TMPAKTUKE MPH PEIICHUMH KOHKPETHBIX 3ajay, CBOOOJIHOE U
MpaBUIIbHOE 0OOCHOBAHHUE MIPUHSATHIX PEIICHU;

«XOPOIIO0)» - BBICTABIIACTCS 00yUaIOIIEMyCsi, €CIIH OH TBEPJIO 3HAET MaTepuai, TPaMOTHO U TIO
CYILIECTBY M3JIaraeT €ro, yMeeT NPUMEHSATh MOJyYeHHbIE 3HaHMS HA MPAKTHUKE, HO JIONMYCKAET B
OTBETE WJIM B PEIICHUHU 3a/1a4 HEKOTOPbhIE HETOUHOCTH;

«YHOBJIETBOPHUTEJIBHO» - BBICTABISIETCS OOydYaroIIeMycsi, TOKa3aBlieMy (parMeHTapHbIH,
pa3pO3HEHHBIN XapaKTep 3HAHUM, HEJOCTATOYHO MPABUWIbHBIE (DOPMYITUPOBKH 0Aa30BBIX TOHITHIA,
HapyIICHHS JIOTHYECKON MOCIe0BATEILHOCTH B U3JI0KEHUU MPOrPAaMMHOTO MaTepuaia, HO TpH
9TOM OH BIIaJeeT OCHOBHBIMU pa3jieliaMd y4eOHOW MpOrpamMMbl, HEOOXOAMMBIMHU IS
JabHENIero 00y4eHus 1 MOKET MPUMEHATH MOJy4YeHHBIC 3HAHUS 10 00pas3ily B CTaHIapTHOMN
CUTYyaluu;

«HEY/J0BJIETBOPUTEJIBHO» - BBICTaBISETCA OO0y4aromeMmycsi, KOTOPBIM HE 3HAeT OOJbIIeH
YaCTU OCHOBHOTO COJAEPKaHMs yueOHOM MpOrpaMMbl JUCHHUILIMHEI, JOMMYCKAeT IpyOble OITMOKHU B
(bOpMyIHpPOBKAX OCHOBHBIX TOHSTHA IUCIUIUIMHBI M HE YMEET HCIOJb30BaTh MOJIYYCHHBIE
3HAHUS TIPU PEIICHUH TUMOBBIX MPAKTHUECKUX 3a]1a4.

Ouenounvie cpeocme 01 nPOBeOeHUA meKyujeil ammecmayuu

Texymmii KOHTPOJIb MPOBOIUTCS B (hopMe:

- UHJMBUIYAJIbHBIM YCTHBIA OIPOC

- IUCbMEHHBI KOHTPOJIb

- TECTUPOBAHME 10 TEOPETUYECKOMY MaTEpUATy
- MpakTU4ecKas pabora

- 3amuTa pedepara
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®opma IpakTnueckuii | JIuunsie IIpumepsr
—— Ymenus OnbIT KayecTpa OLEHOUHBIX
(BJ1ageHUE) oOyuaromerocst cpeacTs
YcTHBIH Kontpons 3nHanunii | Ouenka ymenus | OueHka Orenka KontponpHbie
ompoc 1O | o pas3nuyarth HaBBIKOB CIIOCOOHOCTH BOIIPOCHI 10
TeMaM OIpENeIeHHBIM KOHKpPETHBIE paboThl ¢ OIEPaTUBHO U TeMaM
npoOiemam TIOHSTHS JUTEPaTypHbIMU | KayeCTBEHHO NpUIIararTcs
WUCTOYHHKAMHU oTBEYaTh Ha
MIOCTaBJICHHBIE
BOTIPOCHI
Pedeparsr KonTpons 3Hanuit | Ouenka ymenusi | OueHka Ouenka Temsl
o pasznuuarb HaBBIKOB CIIOCOOHOCTH K pedeparos
OTpeieNeHHBIM KOHKpETHBIE paboThl ¢ CaMOCTOSITEJIPHON | IpHJIararoTcs
npoOiemam MIOHATHUS JUTEpaTypHbIMU | paboTe U aHAIU3Y
WUCTOYHHKAMHU JUTEPATYPHBIX
HCTOYHHKOB
IIpaktnyeck | Kontpons 3Hanua | Onenka ymenus | OneHka Orenka Temsl paboT
ue paboThl TEOPETUIECKUX paboTarts ¢ HaBBIKOB CHOCOOHOCTH IIpUIararTcs
OCHOB JIEMEHTOB | TEOpHUEH, paboThl ¢ OTIEepPaTUBHO U
BBICIIICH HCIIOJIb30BaTh MaTeMaTH4YecKH | KaueCTBEHHO
MaTeMaTHKH, BO3MOKHOCTH M amnmnapaToM pemaThb
BO3MOKHOCTEH M | MPUMEHATH IIPU | TIPH PELICHUN MIOCTaBJICHHBIC HA
MIPUHLIUTIOB pereHnu KOHKPETHBIX NPaKTHYECKUX
HCTIONIb30BAHUS MIPAaKTHYECKUX 3amaq paborax 3agauu u
TEOPHH NIPH 3a7aq apryMEHTHPOBATh
pemeHue Ppe3yNbTaThI
MPAaKTHYECKUX
3azad.
TectupoBan | Kontpons 3Hanuit | Onenka ymenus | OneHka Orenka Bormpocst
ne 1o pasnuyartb HaBBIKOB CIIOCOOHOCTH MPUIIATaloTCs
OTIpeieIeHHBIM KOHKpETHBIE JIOTHYECKOT0 OTIEPaTUBHO U
mmpobiaemMam HOHATHS aHanm3a u Ka4yeCTBEHHO
CHHTE3a IIpHU OTBEYaTh Ha
COTIOCTaBICHNH | MOCTaBJICHHBIC
KOHKPETHBIX BOTIPOCHI
MOHATUI
Kontpors- Kontpons 3Hanus | Ouenka ymenus | OneHka Orenka KonTtpombHbIe
HBIE Pa0OTHl | TEOPETHIECKUX TIPUMEHSTh HaBBIKOB CIOCOOHOCTH paboTsI
OCHOB 3JIEMEHTOB | TEOPETUYECKHE | aJanTaiuy K OTIEPaTUBHO U MIPUJIArarTCs
BBICIIIEH 3HAHMS NIPH KOHKPETHBIM Ka4yeCTBEHHO
MaTeMaTHKH peIleHNH! 3a7a4, | YCIOBHAM pemaThb
OTBETOB Ha BBITTOJTHAEMBIX MOCTaBJICHHBIE
BOTIPOCHI 3a7a4 1 ux 3a1auu U
WHHOBAI[MOHHBI | apryMEHTHPOBATh
M peIICHUAM Ppe3yJbTaThI

Ilpumepnuie 6onpocel 011 ycmuoz2o onpoca (KOHmMpPOJIbHBIX padbom):

LoNOR~WNE

Uto Ha3bIBaeTCA MaTPULICH?
UTto Ha3bIBaeTCS MAaTPUIIEH-CTPOKOM, MaTpUIIEH CTOIOIIOM?
Kakue maTpuiibl Ha3bIBAIOTCSA NPAMOYTOJIbHBIMH, KBAIPATHBIMU ?
Kaxkas matpuiia Ha3pIBa€TCs TPEYrOIbHOMN?
UTo 3HAYUT TPAHCIIOHUPOBATH MATPHUILY?
UTto Ha3bIBaeTCs CyMMOM MaTpuil?
UTto Ha3bIBaeTCS MPOU3BEICHUEM MATPUIIbI HA YKCIIO?
Kaxk naliT mpousBeneHue A1Byx MaTpuu?

B ueM cocTout 00si3aTebHOE YCIOBUE CYIIECTBOBAHUS TPOU3BEACHUS MAaTPUIL?

10 UYto Ha3bIBaETCS ONPENEIUTEIEM MATPHULIbI?
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Ilpumepnvie mecmoenie 3?()2Hu;11: \

1. Ecnu maTpuna 4 :K ) _3 |, To MaTpuna 54 uMeer BU:
a)(24 10\]b)(20 57\C)|(_20 5\1
-12 -30 -10 -15 -10 -3
\ )\ )\ )

(1 0 4\| (2 1 —1\|

2. Ecmun matpunei A= 3 1 2| u B=|3 0 1 |, to marpuna 24+ B uMeeT BUJ:
-4 1 2 5 2 -3

(4 127y (-41-7y (-138 4)
a9 250 9|9 1 5] 2)|-31 -2
341 [(312) |41 of
( 4 1 7\|
3. Hnst matpunbl A= 9 2 5| ykaszaTb CyMMy D3JIEMEHTOB, DACIIOJIOKEHHBIX Ha
L—3 4 2 J
T[JIaBHOM TUaroHau
a) 6 b)10¢c) 8
4 1 7\| -
4. Jns marpunbl A= [9 2 5| YKa3aTb CyMMY 3JE€MCHTOB, pPACIIOJIOKCHHBIX Ha

L—3 4 2 J
MOOOYHON TUaroHaIn

@) 6 b)10¢) 8

5. Ilpu ymHOXeHMM MaTpullbl 4 Ha MaTpully B momxHO cobmronaThes ycloBue:
a) YUCJIO CTPOK MATPUIBI A PaBHO YHCIY CTPOK MaTpuIlbl B

b) umnciio cTpok MaTpwuIlbl 4 paBHO YHUCITY CTOJIOIOB MATPHIIBL B

C) YHCIIO CTOJNOIOB MaTPHIIBl A PaBHO YHCIY CTPOK MaTpuIlbl B

6. KBanmpatHast MaTpuIia Ha3bIBAETCS OUACOHANLHOLL, eCU!

a) DJIEMEHTHI, JieXKAalllie Ha TJIaBHOW AMAroHaIM PaBHBI HYIIO

b) pyIeMEHTHI, He JeKalllie Ha TIaBHOW JUAroHaINd PaBHbBI HYIIO

a) PJIEMEHTBI, JIeXKaIIre Ha TOOOYHON AUaroHaId paBHBl HYITIO

1 4 5
7. I1pu xakoM 3HaueHuU O ompexaenurens 0 4 2 |paBeH HYJIO?
0 0 2a-

@)2 )12 ¢) - 2

8. Ecnu momeHsTh MecTamMu JIB€ CTPOKH (ABa cT01011a) KBaJpaTHON MaTpPHUIIbI, TO ONPEAETUTENb:
a) HEe U3MEHHUTCAD) CTaHeT paBHBIM HYJIIOC) IIOMEHSET 3HAK

-1 2 0
9. Yemy paBeH MUHOP M1 onpenenutens |3 7 17
5 4 2

a) 4b) 0 o¢) 11
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-1 2 0
10. Yemy paBen MmuHOp M, omnpenenuteis (3 7 -17

5 4 2
a) 4b) -2 ¢) 0

Ilpumepnuie 3a0anusn 011 KOHMPOALHBLIX padom:

1. Beraucnure: 2A + 3B — C, ecin A = (23 41), B= (14 %),

C= (14
2

1 -2 3 - 12
2. [IpousBeauTe yMHOXKECHHUE ABYX MATPHIL a) (3 42) (3 4), 6)(‘11'1_231-(31‘12 1).

2 4
3. Brrancnure onpenenutens BTOPOro nopsijika |1 _J .
43
4. Borunciure onpenenurens TPEThEro MopsaKa 3E -1 ]
6 3
%= 24443,
w27 L,
X% 24 X7 4,
5. Pemmute MmeTonoMm 'aycca | #3x-2x-2x=1.

6. [IpoBepnTe mpuHamiexar au Touku A(3; 14), B(4; 13), C(-3;0), (0; 5) npsimoit 7x-
3y+21=0.

7. [Toctpoiite mpsimbie: 1) X =5; x=-3,x=0; 2) y=4,y= -2,y=0.

8. Brruucnure anuny otpeska npsamoit 3x + 4y — 24 = 0, 3aKII0YEHHOTO MEXK/y OCSIMU
KOOpPJMHAT.
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Ouyenounvie cpedcmaea 0711 NPOBEOEHUS RPOMENHCYMOUHOU AMMeCmayuu

. JInunble ITpumepst
®opma IIpakTuueckuii
3HaHuA Ymenus KadyecTBa OILIEHOYHBIX
aTTecTaluu OTIBIT (BJIAJIETH)
oOyuatomerocst | CpeacTB
Ox3aMeH KonTtpons OrneHka yMeHUs Orenka HaBeIkOB | OneHka Bompocsr:
3HaHMs 0A30BBIX | MIOHUMATh JIOTHYECKOT0 CHOCOOHOCTH
. MPHIArarTCs
MIOJIOXKEHUH B CHeNHaNbHYI0 COTIOCTaBJICHUSI U | TPaMOTHO U
obmactn TEPMHHOJIOTHIO XapaKTEpPUCTUKH | YETKO M3JaraThb
JJIEMEHTOB 00BEKTOB MaTepHuai
BBICIIEN 0 0 0 3
HKa YMEHUS HKa HaBBIKOB HKa angaun
MaTEMaTHKU HCHKa yME e ° e A
pelaTh TUIOBBIE | JIOTMYECKOTO CHOCOOHOCTH IIpUIararTcs
3aJauu B 00JacTU | MBIIIICHUS TIpU IpaMOTHO U

npoQeCCUuOHANbH
Ol ACATEIIbHOCTH

peLIeHuH 33/1a4 B
obmnactn

npogeccruoHaNbH
Ol IeATENEHOCTH

YETKO U3JIaraTh
XOJ peIIeHus
3a/1a4 B 00J1aCTH
npogeccroHaNb
HOIt
JIESATEIILHOCTH U
apryMeHTHpOBa
Th PE3YJIbTATHI

HpI/IMeprIe BOIIPOCHI AJIA MMPOBECACHUSA HpOMe)ICYTO‘{HOﬁ arrecranuu (3K3aMeH)

1. Matpurisl, 1eicTBUS HAJ MaTPUIIAMHU.
2. Onpenenurenu 1-ro, 2-ro, 3-ro mopsakoB. [IpaBuio TpeyroasHUKOB.
3. OOparHas MaTpuIia. AJTOPUTM HAXOXIACHHUS OOpPAaTHON MAaTPHIIBI.

4. Cucrema TUHEWHBIX ypaBHeHU. MeTo oOpaTHo#t maTpuilsl. @opmynsl Kpamepa.Meton

l"aycca.

5. [Ipenen dpynkiuu B Touke. OCHOBHBIE TEOPEMBI O MPEAeIIax.

6. [Ipenen dyHKIIMU TIpU X, cTpeMsIieMcs K 06CKOHEUHOCTH. 3aMedarebHbIe Mpeaessl. Yuco e.
7. HenpepsIBHOCTH (yHKIMH B TOUKE U Ha TpoMexyTke. Touka HenpepbsiBHOCTH (QyHKIMH. Touka
pa3pbiBa PYHKIIHH.

8. CnoiicTBa HenpepbIBHBIX (pyHKuMi. [Ipupamnienue aprymenta. llpupamnienne GyHkimm.

9. [IpousBoanast ¢pynkuuu. Juddepentman GpyHkimu.

10. TeomeTpudecKkuii CMBICITIPOU3BOTHON. MeXaHUYECKUI CMBICI TPOU3BOHOM.

IIpumepHbIe IK3aMEeHANMOHHBbIE 321241 HA IK3aMEeH
1. Haitnute nmpousBenenune matpui, AB

(2

A:(4 5 6)

1 2 3 B = 3 —1|.
\ J 5 4
4 1 2
2. Boruncnure ompenenutens |1 3 —5|.
8 -1 7
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(

2
3. Hailimute Matpuily, oOpaTHyl0 K NaHHOH: A = L?, -2 1J :
2 5 —4

4. PemuTh cucteMy ypaBHeHu# o gpopmynam Kpamepa

3x-8y+z=7,
-5x+4y+2z =-10,
2X+7y—32=06.

5. CocTaBuTh ypaBHEHUS JBYX MPSIMBIX, IPOXOIAIIMNX Yepe3 Touky A(4; 1), mapamieasHo
Y TIEpIEHINKYISIpHO TipsiMoit 3x —4y +2 =0

6. CocTaBuTh ypaBHEHHE Mapaboibl, eciin aanbl e€ Gpokyc F(4; 3) u qupexrpuca x-5=0
7. Haiitu npenen GyHKINH:
lim— ==

x>d 4—/X+12 1

2

8. Haiinute npoussoanyio dynku Y =€  2-arcSiN X prouke X, = >

9. [Tnomaae mapamienorpamma paBHa 17; ne ero Bepmunsl A(2;1) u B(5;-3). Haiitu nBe apyrue

BEPIIIMHBI, €CJIA TOYKA IEPECEUCHHS TUAarOHAJIEH JISKUT Ha OCH OpUHAT.

10. Onpenenuts yroy Mexay AByMs NpsMbiMu: 3X-2y+7=0, 2x+3y-3=0

11. Touka E(1;-1) siBisieTcsl IEHTPOM KBajpaTa, OJHA M3 CTOPOH JIGKUT Ha IpsMoit x-2y+12=0.

CocTaBUTh YpaBHEHHUS €0 CTOPOH.

12. YcTaHOBUTH KaKKe U3 CIEAYIONIUX Map MPSIMbIX MePIEHANKYISIPHBI:

3x-4y+1=0 u 4x-3y+7=0; 9x-12y+5=0 u 8x+6y-13=0; 5x-7y+3=0 u 3x+2y-5=0
2

(RN

X -
X=1
x2—x—6

13.Onpenenuth TOUYKHU pa3pbiBa QYHKLUKU U UCCIEI0BATh UX XapakTep f (x) =

14. TIpoBecTH MOTHOE UCCIIe0BaHue (YHKIMK U TTIOCTPOUTH eé Tpaduk. Y = T2

15. JTaHbI KOMIUTEKCHbIE yncna Z;, =1+i,.Z; =3-2i; HaZﬁTI/I:

a)Z1+ 27 6)Z1-Z2; B) S ir ) L 2
Z, ) 2,+2, Z, 7,

I[pyrne OIICHOYHBIC CPCACTBA MO NUCHUIINIMHC HC ITPEAYCMOTPCHBI.
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8. JONOJHUTEJBbHOE OBECINHEYEHUE JUCHUIIJINHBI
Ipunoxkenue 1. KpaTkuii KOHCNIEKT JeKIMOHHBIX 3aHSITHI

Jlexmusa Nel. Tema. «MaTpuiisl 1 OCHOBHBIE JEUCTBUS HAJ HUMK

Omnpenenenne. MaTpuiei pazmMepa mxn, TJie m- YUCIO CTPOK, N- YUCIIO CTOIOIIOB, HA3BIBACTCS
TabJIMLla YHCEJ, PACIOJOKEHHBIX B OINPEJCICHHOM TMOpsSAKe. OTH 4YHUCIa Ha3bIBAIOTCA
AJIEMEHTaMU MaTpUIbl. MecTO KaXkJI0TO 3JIEMEHTA OJTHO3HAYHO OIPEAEIAETC HOMEPOM CTPOKHU U
CTOJIOIIa, HA TTepeceYeHN KOTOPBIX OH HAXOJIUTCs. DJIEeMEHThl MaTPHUIbl 0003HAYAIOTC ajj, TE 1-
HOMEp CTPOKH, a j- HOMEp CTOJIONA.

a,;, dp a,
A dy Az,
aml am3 amn

Marpuiia MOKET COCTOSITh KaK U3 OJTHOM CTPOKH, TaK U M3 OJHOTO cToJioa. BooOie rosops,
MaTpHIla MOXKET COCTOSITh JaKe U3 OJHOTO DJIEMEHTA.

Omnpenenenue. Ecnu uncno cTonOnoB MaTpULIbl PABHO YUCIY CTPOK (M=n), TO MaTpHIa
Ha3bIBACTCAKBAJAPATHOM.

Onpenenenue. Marpuna Bujaa:

1 0 0
1 0
o o 1 )=,

HAa3bIBACTCS AMHUYHOM MATPHUIIEH.

Onpenenenune. Ecii amn = @nm , TO MaTpHIla HA3bIBACTCSI CHMMETPUYECKOM.

2 1
1 3
5 6

20 W0

Onpenenenne. KBaapatHas MaTpuiia BUja Ha3bIBACTCS JUATOHAJIBbHOM MATPUIICH.

a, 0 .. 0
0 a, 0

0
0 0 a

CioxeHne W BbIYMTaHHE MaTpull CBOAUTCA K COOTBCTCTBYIOIIHMM OIICpallussM HaJd HUX
anmemMeHTaMu. CaMBIM TJIaBHBIM CBOHCTBOM 3THX onepaunﬁ ABJISICTCA TO, YTO OHU ONPCACIICHBI
TOJIBKO JJId MAaTpHUIl OAMHAKOBOI'O pasMeEpa.

Omnpenenenne. Cymmoil (pa3sHOCTBIO) MAaTpUIl SBISAETCS MaTPHULA, JJIEMEHTAMU KOTOPOM
SIBJISIIOTCSI COOTBETCTBEHHO CyMMa (pa3HOCTh) 3JIEMEHTOB UCXOAHBIX MAaTPHIL.

Cij = aijt bij
C=A+B=B+A.

Onepanusi yMHOKeHH (JeJIeHrs) MaTPULIbI JIFoO0TO pa3Mepa Ha IPOU3BOJILHOE YHCIIO
CBOJIUTCSA K YMHOKEHHUIO (JIEJICHHUIO) KaXKJI0TO AJIEMEHTa MaTPHIIbl HA 3TO YHUCIIO.
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oag, od, .. 04,

wA=| % Cm . Oy,

oa, oda,, .. Oa

ml mn

o (A+tB) =0A £ aB A(atp) = aA £ BA

1 2 3 1 3 4
2 1 4 5 7 8
[Tpumep. Jlansl MmaTpunbl A = 3 2 3)p=(1 2 4 , Hanitu 2A + B.
2 4 6 3 7 10
4 2 8 9 9 16
-6 4 6 _|7 6 10
2A = ,2A+B=

Onpenenenne: [IpousBeaeHuemM MaTpHIl Ha3bIBACTCS MATPHUIIA, DIIEMEHTHI KOTOPOH MOTYT OBIThH
BBIYHCIIEHBI 110 CJIETYIOUIUM (GOPMYIIaM:

'bkj
k=1 AB=C;.

W3 npuBeaeHHOr0 onpeneneHus BUAHO, YTO OMEpaIis YMHOXKEHHSI MaTpHI] OINpeesieHa TOIbKO
JUTSL MATPUIL,YUCJIO CTOJIOLOB MEePBOi U3 KOTOPBIX PABHO YHMCJIY CTPOK BTOPOIi.

CBolicTBa onepaly YMHOKEHUS] MAaTPHIL

1) YMHOXXEHHE MaTpull He KOMMYTaTuBHO, T.e. AB # BA npaxe ecnu ompeneneHsl o0a
npousBeneHus. OQHAKO, €ClIU IS KaKuX — Ju00 Matpuil cootHoienne AB=BA BreimonHsieTcs,
TO TAaKUE€ MAaTPHUILIbl HA3bIBAIOTCSNEPECTAHOBOYHBIMHU.
CambIM XapaKTepHbIM IMPUMEPOM MOXKET CIYXUTh EIMHUYHAA MATpULA, KOTOpas SBISIETCS
MEePECTaHOBOYHOM € JII0O0OM IPYyroil MaTpHIIEH TOTO e pa3Mepa.
[TepecTaHOBOYHBIMU MOTYT OBITh TOJIBKO KBAJPATHBIE MATPHUIILI OHOTO U TOTO KE MOPSAKA.
AE=EA=A

O4eBUIHO, UTO IS JTFOOBIX MATPHIL BBHITIOIHSAIOTCS CIIEAYIOIIee CBOMCTBO:

A-O=0; O-A=0,rae O — HyJeBasi MaTpuIIa.

2) Omnepanysi MEPEMHOKEHHUS MAaTPHUIl ACCOIMATHBHA, T.€. €CJIM ONpeAeieHbI npou3BencHus AB
u (AB)C, To onpenenenst BC u A(BC), 1 BbIOIHSETCA PABEHCTBO:

(AB)C=A(BC).

3) Omepanus yMHOXEHHUS MATPUL JUCTPUOYTHBHA 110 OTHOLIEHUIO K CIIOKEHHUIO, T.€. €CIIU
uMeroT cmbica BeipaxkeHust A(B+C) u (A+B)C, To cOOTBETCTBEHHO:

AB+C)=AB + AC(A +B)C=AC + BC.
4) Ecau npousBenenue AB onpeneneHo, To s J1r000ro 4ucia oL BEpHO COOTHOIICHHE:

o(AB) = (aA)B = A(aB).

5) Ecnm onpeneneno npoussenenne AB, To onpeneneno npoussenenne BTAT u Bemonnsercs
PaBEHCTBO:

(AB)' = BTAT, rze

HHACKCOM T o6o3HayaeTCs TPAHCIOHHUPOBAHHASI MaTpUILIA.
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6) 3ameTuM TakKe, 9TO JUIS JTF0OBIX KBaIpaTHeIX MaTpull det (AB) = detA-detB.
Yro Takoe det OyneT pacCMOTPEHO HUIKE.

Onpenenenne. Matpuily B Ha3pIBaloOT TPAHCIMIOHUPOBAHHOM MaTpulle A, a mepexol oT A K
BrpancnioHupoBaHueM, €CiM 3JEMEHTHl KaXIOW CTPOKM MaTpullbl A 3amucaTb B TOM K€
HOpsIIKE B CTOJIOIBI MaTpUIlLl B.

A= m G o ap : B = AT: @, Gy e Gy, )
APYruMu CJI0BaMH, bji = aij.
B xadecTBe cineacTBUs U3 MMpCaAbIAYHICTO CBOMCTBA (5) MOXHO 3aImicaTrsb, 4TO.
(ABC)T = CTBTAT,

IIPU YCIOBUH, YTO ONpeaesieHo npousBeaeHne Mmarpury ABC.

2

1 0 1 —
- e
[pumep. laasr matpunpr A = (' =4 2) B=\2) C=\"1Jyugucno a = 2. HaiituA"TB+oC.

12 1 1 2 13 (1 1-1+2-3+1-2 9

0 4 —4 0 4 —al|3 0-1+4-3—-4-2 4

AT=(3 1 2 ) ATB=(3 > | l2] = | 31413422 | = |10)-
)

-2 9 —2 7

aC=\2 ) ATB+aC= 12+ 2 ) = 112)

)
1
4

=

[Ipumep. HaliTu mpousBeneHue MaTpuIy A = LJ uB= (2 4 1)

1 1.2 14 11 (2 4 1
4 4.2 4.4 4.1|=|8 16 4
AB=13).(2 4 1) _ (32 3.4 31) (6 12 3

1
a

BA=(2 4 1).U =21+44+13=2+16+3=21.

3 4
IIpumep. Halitn mpousBeaeHnEe MaTpUIL Az(1 2) ,B= [5 6]

3 4
AB= (1 2),[5 6]:(3+10 4+12) = (13 16)
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IIpunoxenue 2.
IpakTuyeckas padora Ne9 I[osnoe ucciaenoanue pynkuuu. [llocrpoenue rpaguxon

LEJIb PABOTbI: Hay4uThCsl IPOBOIUTH MOJIHOE UCCIIEI0BaHNE (DYHKIMIA C TOMOIIbIO IEPBOM U
BTOPOM IIPOU3BOJHON M CTPOUTH UX TPaUKH.

Jlis BbIMOJTHEHUST pabOThl HEOOXOIMMO YMETh OIpENeNsiTh 00JacTh OINpeAesieHUus U 00JacTh
3Ha4YCHHS (YHKIIMH, MPOMEKYTKHA Bo3pacTaHus (yObIBaHMS) GYHKIIMH, TOYKH ITeperuoa.

1)f(X)=x3-12x+11;
2)f(X)=x—16x2-2;

3) f (x) = 4x3— 21x 2+ 18x + 20;
2)F()=(x—2)?(x+2);

5) f (x) =In(x?—2x + 4);

6) f (X) =x +e7%;

7) f(x) =x* (x=4) ;

8) f(x) =x3-12x+ 1;
9)f(x)=In(x>+1);

10)f(x)=5x2+20x+9;
11)f(X)=—2x%+8x-9;
12) f(x) =x(x*>-4) ;

13) f(x) =x3-12x%+x-1;

14)f(x)=—x3+15x2—x—250;
15)f(X)=x*-4x3-18x?+45;
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IMpuioxenue 3.
JK3aMeHAIlUOHHBIH OujIeT
MuHHCTEpCTBO HaYKH U BhICIIEro o0pa3oBanus Poccutickoit ®enepanuu
¢bunmnan dpeaeparbHOrO rocyIapCTBEHHOTO OI0KETHOTO 00pa30BaTENBbHOTO YUPEKICHUS
BbICIIIEr0 00pa3oBaHus
«Ky0baHckuil rocyaapCTBEHHBIN YHUBEPCUTET»B T. [ enenmpkuke
CrneunansHocTb 09.02.07 MHpOpMaMOHHBIE CUCTEMBI U IPOIPAMMHUPOBAaHUE
JlncuurinHa
«OIJIEMEHTHI BBICUIEN MAaTEMATHKN

Bbuaer Nels

1. Opnoctroponnue npenensl GyHkuuu B Touke. [Ipeaen GpyHkium Ha 6€CKOHEYHOCTH U
OeckoHeuHbIH npeaen GyHkuuu. BepTukanbHble U TOPU30HTATBHBIEACUMITTOTHI.

2. Haiinure opaunary Touku B (1; y) u oTHOIIEHHE A, B KOTOpoM Touka M (2; 1)menut
otpe3ok AB, eciu A (5; 7).

[Ipencenarens npeaMeTHOM (IIUKIOBOM) KOMUCCHH JI. B. Kyx
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EH.01 DneMeHTHI BRICIIIEN MATEMATUKHU
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