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1 Bsenenue

@onj oneHouHbIX cpejicTB (POC) sBisercs MpIIOKeHneM K pabodeil mporpaMme JTUCIUILTHHBL 1
IpeJICTaBisieT cO60i COBOKYIMHOCTH KOHTPOJIbHO-U3MEPUTEIBHBIX MATEPHAJIOB (TUIIOBBIE 3a1a4u (3a1a-
HHsl), KOHTPOJIbHBIE PAOOTHI, TECTHI U JIP.) W METOJ0B UX MCIIOJIL30BAHUS, IPEJIHASHAYCHHBIX JIJIsI H3Me-
peHusi YPOBHS JOCTUKEHUST CTYJIEHTOM yCTAaHOBJIEHHBIX pe3yabraroB oOydenus. POC mo pucnumimne
(IpakTHKe) MCIOJb3yeTCs MPH TPOBEIEHNH TEKYIIEero KOHTPOJIsI yCIIeBAeMOCTH W TIPOMEKYTOTHON aT-
TecTalluM CTYJIeHTOB. [lepedenb 3aKkpernieHHbIX 3a JUCIUAILIHHON KOMIIETeHIUH TpuBejieH B Taduie 1.

Tab6muna 1 — Ilepedyensb 3aKpeJieHHBIX 3a ANCIHUILINHONW KOMIETEHITIH

CPEJICTBAMH TOJIYUEHUsI, XPAHEHUST,
nepepaboTku nHMOpMAIT

Koz ®opMyJIMPOBKA KOMIIETEHIINN Oranbl (bopMUpOBaHUA KOMIETEHIINN
OK-7 cIocoOHOCTH K camoopranu3anuu u | JLoJI>KeH 3HaTh OCHOBHBIE HMOHITHUS MaTeMaTH-
caM00Opa30BAHUIO YECKOI'0 aHaJjn3a; METOJbl, CIOCOObI U CPEeJCTBA
HOJTY9€HUsI, XPAHEHUs, TePePabOTKN MaTeMaTHIe-
OIIK-3 | crocobHOCTD BJIaJIETh OCHOB- | CKOIf MHGOpPMAIUN, IPUHATHIE B MAaTEMATHIECKOM
HBIMH ~ MeTOJaMu, clocobaMu ¥ | aHAJIU3e, BKJIIOYas METOIbI PEIICHUS THIIOBBIX 3a-

JIa9 MaTeMaTHIeCKOTO aHAIH3a.
oJI>keH yMeTh IIPUMEHHATh METOJIbl, CIIOCOObI U

CpE/ICTBAa MOJIyIeHNd, XPaHeHN, IepepabdoTKA Mar-
TeMaTu4Ieckoit uudopMalny, IpuHITHIE B MaTeMar-
THYeCKOM aHaJIu3e, AJId pellleHns THIOBBIX 3a]1a4,
JIJIs1 OCBOEHWS JPYTUX JUCITUILINH, TPeTyCMOTPEH-
HBIX Y4YeOHBIM ILJIAHOM, W PerieHus Hpodeccuo-
HaJbHBIX 3a/1a4. [losib30BaTHCS IpU HEOOXOMMO-
CTU MaTEeMaTUYeCKON JInTepaTypoi.

onxxkeu BjageTb MeTOIaMH, CIIOCOOAMU U CPeJI-
CTBAMH IOJyUYeHUs, XpaHeHHUs, ImepepaboTKu Ma-
TeMaTu4Ieckoil nudopManun, IpUHITBEIMA B MaTe-
MaTHUIeCKOM aHaJIn3e, BKJIIOYasi OCHOBHBIE METO/IbI
peleHnst TUIIOBBIX 3a/a4; HABhIKAMHU CAMOOPTaHM-
3alii ¥ caMOOOPa30BaHus Jjisd U3YYeHHs BOIIPO-
COB, KaCAIOIAXCsl MATEeMATHIECKOr0 aHAJIN3a.

2 Peanuzanusa KoMmneTeHInii

1 Komnerennua OK-7

OK-7: cmocobHOCTh K CAaMOOPraHU3anuym U CaMOOOpPa30BaAHUIO.

g popMupoBaHUS KOMIETEHITUN HEOOXOINMO OCYIECTBUTH PsIJ TANOB. DTanbl (hOpMUPOBAHUS
KOMIIETEHIIN Y, TPUMeHsIeMble JIJIs 9TOTO BHBI 3aHATUN U UCHOJIB3YeMbIe CPeJICTBA ONEHUBAHUS ITPEeJI-
CTaBJICHBL B Tabjaume 2.
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Tabauma 2 — dransl hopMUPOBAHUA KOMIIETEHIINN U UCIIOJb3yeMble CPEeACTBA OIeHNBAHUS

e Tecr;

o Coobmenue Ha
CceMUHApPE;

e OrBer Ha
KOJLIIOKBUYME;

e Kontpospnas
pabora;

e DK3aMeH;

¢ KoHTpoJsbHasg
pabora;

e Odopmienne m0-
MAIITHETO 33/ JaHHUS;

e Komncnekr marepu-
aJjla, BHIHECEHHOTO
Ha CAMOCTOSITEJb-
HYI0 paboTy;

e DK3aMeH;

Cocras 3HaTh YMeTb Baagern
Copnepkanue 3
HaeT OCHOBHBIE TIOHA- yMeeT IIPpUMEHATH BﬂaﬂeeT MeToAaMu, CIIO-
oTatmos THS ~ MaTeMaTHIeCKOro | MeTOJ/bl, CIOCOOBI M | cODaMH H CpeJICTBAMU
aHaIN3a; MEeTO/IBI, | CPeJICTBA  IOJIYUEHHS, | TOJyYeHUus, XpaHeHus,
crmocoObBl M CPeJcTBa | XpaHeHus, mepepabOTKH | mepepaboTKH — MaTeMa-
MIOJYyYEeHUd, XPaHEeHud, | MaTeMaTUYeCKOR UH- | THYECKOH uHMOPMAINH,
nepepaboTKu  MareMa- | bopMalu, HPUHATHIE | IPUHATBIMA B Marte-
THYeCKOit mHopMaInuu, | B MaTeMaTHYIeCKOM | MATHYECKOM  aHaJN3e,
OPUHATBIE B MaTeMa- | aHaJu3e, JJId  pelle- | BKJIOYad OCHOBHBIE
THYIECKOM aHa/u3e, | HAs  THIOBBIX  3aJa4, | METOJbI PeIleHHusT TUIIO-
BKJIIO9ad METOAbL pe- JJidd OCBOCHHA JIpyrux BbIX 3a/Ja4; HaBblKaMU
IIeHnd THUIIOBBIX 3aJda4 JAUCITATIINH, apeay- CaMOOpIraHu3alnuu n
MaTeMaTHIeCKOr0 aHa- | CMOTPEHHBIX  yIeOHBIM | caMOooOpa3oBaHus I
JIA3a. IJIAHOM, W PelleHus | U3YYeHHs BOIIPOCOB,
npodecCHOHANBHBIX 3a- | KACAIOMMUXCS MATeMaTH-
jgad. Tloab3oBarbes nmpu | 9eCKOro aHa/In3a.
HEOOXOOMMOCTH MaTeMa-
THYECKON JINTEPATYPOH.
Buan:
3aHATHN
o Jlexnum; e I[IpakTuyeckue e [IpakTmueckue
3aHATUA; 3aHATUA]
e [IpakTuyeckue
3aHATHS; e ['pymmosbie e ['pymnmoBeie
KOHCYIbTAINH; KOHCY.JIbTAINN;
o CemuHApHI;
e Brumosinenue — 1o- e Brinosinenue
e ['pymmosbre MAIITHETO 33 TaHUL; HHIABHI YA IHHOTO
KOHCYJIbTAIlUuH; 3a/1aHus;
e CamocrosTesbHasd
o Camocrogrenbuas paboTa CTYIeHTOB; e CamocTodTeIbHAL
pabora CTYIEeHTOB; paGoTa CTYICHTOB;
Ncnonw3yembre
cpeacTBa
OIlEHUBAHUSI

e KoHnTpoJibHAL
pabora;

e Odopmaenne
U 3allUTa
UHIUBULYAJIHHOIO
3aJaHUS;

e ODK3aMeH.
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O6H_[I/Ie XapaKTEPpUCTUKHU nokasareJjei n KpuTepueB OlleHNBaHUA KOMIIETEHIIMHA Ha BCEX 3TallaX Mpu-

BeJeHbl B TabJuie 3.

Tabauma 3 — O6IIMe XapaKTEPUCTUKU TTOKA3aTejell U1 KPUTEePUEB OIEHNBAHUS KOMIIETEH-

Iy 110 3TallaM

TeJIbHO (IOpPOTOo-
BBIli YPOBEHbB)

OCHOBHBIX TOHATHHA Ha
YPOBHE  HA3BaHUA u
obo3HavYeHUil, AJTOPUT-
MOB pe€IIeHUsd THUIIOBBIX
3824

YMEHUSAMU, TPEOYyeMbIMU
JJIA  BBINOJHEHUA TIPO-
CTBIX THITOBBIX 3aJ1a4

ITokazarenn u | 3HaTh YMmeTh Baagers
KpUTEPUN
OranuHo Obaanaer cucrtemubiMu | O6nagaer auamna3oHoM | KoHTpoaupyeT BBITIOJ-
(BBICOKMTIT " rIyOOKMMM 3HAHUSIMHU | IPAKTUIECKUX YMeHUui, | HaeMyi pabory, ImpoBO-
YPOBEHB ) B IIpejesax wu3ydaemoii | TpebyeMbIxX i pa3BU- | JUT OIEHKY BBHITIOJHEH-
JUCIUIINHBL ¢ [MOHUMAa- | THS TBOpPYECKHX pelre- | HOit paboTel, Momgupuiim-
HUeM TPAHUIl TPUMEHHU- | HUi, abCTparupoBaHUs | PyeT ITAIBI pabOTHI
MOCTHU Ipob.IeM
Xoporrio Obsranaer snanusgvu | Obiamaer awmamnaszonom | Omepupyer OCHOBHBIMH
(6azoBbIii OCHOBHBIX IIOHATHI Ha | HPAKTHYECKHX YMEHWIi, | MeTOJaMH peIleHns 3a-
YPOBEHB ) YPOBHE ommpeeneHuil | TpeOyeMbIX I pellle- | Jad U MCCJIeT0BAHHIMA
U B3aHMOCBSI3ell MeXK- | HUsI THIOBBIX 3a1a9 C
Iy HOHMH B MOpeaeax | 3JeMeHTaMH HCCIeI0Ba-
M3y9aeMON AUCHUILJIUHBL | HUM
YaoBaerBopu- Obaamaer snanusgMu | O6mazaer  ocHOBHBIME | Paboraer mnpu mpsmMom

HaDOJIIOIEHUU ¥ KOHTPOJIe

QopMyJIHPOBKA ITOKa3aTe el 1 KpUTEepUeB OIeHUBAHUS JaHHON KOMIIETEHIIUN IpUBeIeHa B TabJIH-

e 4.
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Tabauma 4 — IToka3aTenum U KpUTEepUM ONEHUBAHUS KOMIIETEHITUIT

Ha 9Tamnax

ITokazaTean u | 3HaTh YMmeTh Baagers

KPpUTEepUn

Or1ianuno

(BbICOKMI PACKpBIBaeT CYIII- e CcBOOOIHO pu- e CBOOOIHO oOmepu-

YPOBeHb) HOCTH MAaTeMaTH- MEHSIET  MeTOJbI pyer MeTOIAMUI
YeCKUX TOHSTHUM, pelleHud 3aJ1a4 A3y4aeMOi AuCIu-
OpoBOANT KX Xa- B HE3HAKOMBIX JINHBI;
PaKTEPUCTUKY; CUTYAIAAX;

® OpraHmu3yer  KOJ-
aHaJIU3UPYET CB:- yMeeT MaTeMaTH- JEKTHBHOE BBI-
31 MEXK/y pas3Jand- 9eCKH II0Ka3aTh U [IOJIHEHHEe paboTHI,
HBIMH ~ MAaTEMaTH- apryMEeHTHPOBAH- 3aTparuBaloieit
1E€CKHMHU HOHATHA- HO J0Ka3aThb MOJO- U3ydaeMyro  Aauc-
MH; JKEeHUS W3ydaeMoit HATIINHY;
JUCIUILINHBL;

00OCHOBBIBAET ® cBOOOJIHO BJIAjIEET
BLIOOD MaTeMaTHu- pasHBIMH C1IOCO6a-
9ecKoro  MeToJa, MW TIPEe/ICTaBICHUSI
ILJIAH, dTallbl MaTeMaTHYeCKOR
pellleHus 3a1a4H; nH(pOpMaLH.

Xopomio

(6a3oBbIil JlaeT  ompejesie- crIocobeH  pasiH- ¢ KpATHICCKA

YPOBEHB ) 1304871 OCHOBHBIX OCMBICAUBAET IIO-

HOHATUN U IPUBO-
JUT IPpUMEphl UX
[IPUMeHeHN;

IIOHUMaeT CB4A3U
MeXKAY Ppa3/IMYHbI-
MU INOHATHUAMU;

apryMEeHTHPYyeT
BBIOOD MeTo/1a
peIlleHHs 33, 1a49H;

COCTaBJIsIET ILJIAH
peleHus 3a/1a49u;

9UTH CTAHJAPTHBIE
7 HOBBIE CATYAIlUH
1pu pelieHun
3a/1a49;

yMeeT KOPPEKTHO
BBIpaXKaTb W ap-
TYMEHTHUPOBAHHO
060CHOBBIBATH II0-
JIOKEHU u3ydae-
MOU AHACITATLINHBI;

JIYIYCHHBIC SHAHUA,

e crocoben pabo-
TaTh B  KOJLJIEK-
THBE, 3a/1a9u

KOTOPOTO 3aTparu-
BalOT M3yIaEMYIO
JIUCTIATLINHY;
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Iloka3arean n
KpuTepuun

3HATBH

YMmern

Baagers

YaoBiaerBopu-
TeIbHO (IIOPOTO-
BBIli YPOBEHbD )

® BOCIIPOU3BOJIUAT
OCHOBHbBIE (DaKThI,
UJIeHu;

® DACIO3HAeT OCHOB-
Hble MaTeMaThu4e-
CKUe O0bEKTHI;

® 3HacT aJI'OPUTMbL
pemeHnd TUIIOBbIX
3a,/1a4;

® yMeeT TPUMEHSATH
AJIPOPUTMBI pellie-
HHUS TUIIOBBIX 3a-
Jad Ha IPaKTUKE;

e ymMmeeT paboTarh CO
CIPABOYHON JIUTE-

paTypoii;

e ymeeT oOpMILATH
pPe3yabTaThl CBOEH
paboOTHI;

® TIOJJIEPKUBALT
pasroBop Ha Te-
MBI U3y4aeMOi
JUCTATLINHBL;

® BJIaJIEeT OCHOBHOMN
TEPMHHOJIOTU-
eil n3y4aeMon
JUCTHATLTUHBI.

2 Komnerennua OITK-3

OIIK-3: cnocobHOCTH BJIageTh OCHOBHBIMH METOAAMU, CIIOCODAMU M CPeICTBAMU II0-
Jy4deHUs, XpaHeHus, nepepadboTku nHdopManmnm.
s dpopMupoBaHEsa KOMIIETEHIIUA HEOOXOAUMO OCYIIECTBUTH PAJI TAOB. DTalbl (hOPMUPOBAHUS
KOMIIETEHIIMH, IPUMeHseMble /It 9TONO BHJIbI 3aHATHH U HCIIOJIb3YeMble CPEJICTBA OICHUBAHUS IIPEI-
CTaBJEHBI B TaOIUIE 5.

Tabaumna 5 — dransl popMuUpOBaHUss KOMIETEHIINHN 1 NCIIOJb3yeMblI€ CPEICTBA OIIEHNBAHUS

CoctaB 3HaTh YMmeTh Baagers
Conep>kaHue 3
HAaeT OCHOBHBIE IIOHS- | YMeeT IpuMeHATh | Biaageer merogamu, cio-
STAToB TU ~ MaTeMaTHYeCKOro | MeTOAbI, CIOCOOBI W | cobaMH M CPeICcTBaMU
aHaJ/u3a; METO/IbL, | CPeACTBA HOJIYYCHUS, | LIOJYUYCHUA, XPAHEHUS,
CcrocoObl M CPEACTBA | XpaHEHHUsl, mepepabdOTKu | mepepaboOTKH  MaTeMa-
HOJYYeHUdA, XPaHEHUd, | MATeMaTUYCCKON WH- | THYecKo# wuHpoOpMaImu,
mepepaboOTKH ~ MaTeMa- | pOpMAallui, UpPHHSITHbIE | IPUHATHIMA B MarTe-
TU4YecKoit mHpopmanuu, | B MaTeMaTHIeCKOM | MATHYECKOM  AHAJIMI3e,
HIpUHATDBIC B MaTeMa- aHaJIu3e, JJI penie- BKJIIO4Yad OCHOBHDbBIE
TUYECKOM aHaJIn3e, HUA TUITOBBIX 3a/1a4, MeTOAbI pelleHud THIIO-

BKJIIOUAsT METOJbl pe- | JAJd OCBOEHUWs JIPYIWX | BBIX 3aJa4; HaBbIKAMU
MeHusT TUTOBBIX 33134 | JUCIUILINH, npeJy- | caMOOpTaHU3aluu u
MaTeMATHYECKOr0 aHa- | CMOTPEHHBIX  y4YeOHBIM | caMOOOpa3oBaHud  JIJid
Jm3a. IJIAHOM, W  pelleHusd | n3ydeHus BOTIPOCOB,

npodeccuoHaJIbHbIX  3a-
nad. [Honb3oBarhes mpu
HEOOXOIMMOCTH MaTeMa-
THUYCCKON JINTEPATYyPOHl.

KaCaloIuXcd MaTeMaTH-
YECKOI'0 aHaJIn3a.
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Buan:

3aHATHIA
Jlexnym; [IpakTrdeckue [IpakTrdeckue
3aHATHA; 3aHITHI;
[IpakTuueckue
3aHATHUSI; ['pynnosnie ['pynnosnie
KOHCY/IbTAIUH; KOHCYJ/IbTAIUN;
CemuHAapHI;
Boinmosimenune  mo- Boimoanenne
I'pymmonsie MAITHETro 33, TaHu; HHMBILYaIHHOTO
KOHCYJ/IbTAIIH; SaTaHms;
CamocTosiTe/ibHAsT
CamocroaTenbras paboTa CTYIeHTOB; CamocTosaTebHAd
paboTa cTy/IeHTOB; paboTa CTYICHTOB;
Vcnons3yemsbie
cpescTBa
ONECHUBARMA Tecr; KonTpospnas KonTponpnas
pabora; pabora;
Coobrienue Ha
CeMUHAPE; Odopmiienne  10- Odopmrenne
MAIITHerO 33/ IAHWS; 1 3aImTa
Orper Ha HH/IABHTYAJIbHOTO
KOJIJIOKBUYM€; Koncuekr marepu- Saanms:
aJia, BBIHECEHHOT'O
Konrposbnas Ha CaMOCTOATETh- DK3aMeH.
pabora; HyI0 paboTy;
DKzamMen; DK3aMeH;
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O6H_[I/Ie XapaKTEPpUCTUKHU nokasareJjei n KpuTepueB OlleHNBaHUA KOMIIETEHIIMHA Ha BCEX 3TallaX Mpu-

BeJeHbl B TabJmie 6.

Tabauma 6 — Ob1IMe XxapaKTEPUCTUKU TTOKA3aTejell 1 KPUTEePUEB OIEHNBAHUSA KOMIIETEH-

Iy 110 3TallaM

TeJIbHO (IOpPOTOo-
BBIli YPOBEHbB)

OCHOBHBIX TOHATHHA Ha
YPOBHE  HA3BaHUA u
obo3HavYeHUil, AJTOPUT-
MOB pe€IIeHUsd THUIIOBBIX
3824

YMEHUSAMU, TPEOYyeMbIMU
JJIA  BBINOJHEHUA TIPO-
CTBIX THITOBBIX 3aJ1a4

ITokazarenn u | 3HaTh YMmeTh Baagers
KpUTEPUN
OranuHo Obaanaer cucrtemubiMu | O6nagaer auamna3oHoM | KoHTpoaupyeT BBITIOJ-
(BBICOKMTIT " rIyOOKMMM 3HAHUSIMHU | IPAKTUIECKUX YMeHUui, | HaeMyi pabory, ImpoBO-
YPOBEHB ) B IIpejesax wu3ydaemoii | TpebyeMbIxX i pa3BU- | JUT OIEHKY BBHITIOJHEH-
JUCIUIINHBL ¢ [MOHUMAa- | THS TBOpPYECKHX pelre- | HOit paboTel, Momgupuiim-
HUeM TPAHUIl TPUMEHHU- | HUi, abCTparupoBaHUs | PyeT ITAIBI pabOTHI
MOCTHU Ipob.IeM
Xoporrio Obsranaer snanusgvu | Obiamaer awmamnaszonom | Omepupyer OCHOBHBIMH
(6azoBbIii OCHOBHBIX IIOHATHI Ha | HPAKTHYECKHX YMEHWIi, | MeTOJaMH peIleHns 3a-
YPOBEHB ) YPOBHE ommpeeneHuil | TpeOyeMbIX I pellle- | Jad U MCCJIeT0BAHHIMA
U B3aHMOCBSI3ell MeXK- | HUsI THIOBBIX 3a1a9 C
Iy HOHMH B MOpeaeax | 3JeMeHTaMH HCCIeI0Ba-
M3y9aeMON AUCHUILJIUHBL | HUM
YaoBaerBopu- Obaamaer snanusgMu | O6mazaer  ocHOBHBIME | Paboraer mnpu mpsmMom

HaDOJIIOIEHUU ¥ KOHTPOJIe

QopMyJIHPOBKA ITOKa3aTe el 1 KpUTEepUeB OIeHUBAHUS JaHHON KOMIIETEHIIUN IpUBeIeHa B TabJIH-

e 7.
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Tabauna 7 — Iloka3aTtenn u KpUTEPUN OLEHUBAHUSA KOMIIETEHITIN

Ha 9Tamnax

ITokazaTean u | 3HaTh YMmeTh Baagers

KPpUTEepUn

Or1ianuno

(BbICOKMI PACKpBIBaeT CYIII- e CcBOOOIHO pu- e CBOOOIHO oOmepu-

YPOBeHb) HOCTH MAaTeMaTH- MEHSIET  MeTOJbI pyer MeTOIAMUI
YeCKUX TOHSTHUM, pelleHud 3aJ1a4 A3y4aeMOi AuCIu-
OpoBOANT KX Xa- B HE3HAKOMBIX JINHBI;
PaKTEPUCTUKY; CUTYAIAAX;

® OpraHmu3yer  KOJ-
aHaJIU3UPYET CB:- yMeeT MaTeMaTH- JEKTHBHOE BBI-
31 MEXK/y pas3Jand- 9eCKH II0Ka3aTh U [IOJIHEHHEe paboTHI,
HBIMH ~ MAaTEMaTH- apryMEeHTHPOBAH- 3aTparuBaloieit
1E€CKHMHU HOHATHA- HO J0Ka3aThb MOJO- U3ydaeMyro  Aauc-
MH; JKEeHUS W3ydaeMoit HATIINHY;
JUCIUILINHBL;

00OCHOBBIBAET ® cBOOOJIHO BJIAjIEET
BLIOOD MaTeMaTHu- pasHBIMH C1IOCO6a-
9ecKoro  MeToJa, MW TIPEe/ICTaBICHUSI
ILJIAH, dTallbl MaTeMaTHYeCKOR
pellleHus 3a1a4H; nH(pOpMaLH.

Xopomio

(6a3oBbIil JlaeT  ompejesie- crIocobeH  pasiH- ¢ KpATHICCKA

YPOBEHB ) 1304871 OCHOBHBIX OCMBICAUBAET IIO-

HOHATUN U IPUBO-
JUT IPpUMEphl UX
[IPUMeHeHN;

IIOHUMaeT CB4A3U
MeXKAY Ppa3/IMYHbI-
MU INOHATHUAMU;

apryMEeHTHPYyeT
BBIOOD MeTo/1a
peIlleHHs 33, 1a49H;

COCTaBJIsIET ILJIAH
peleHus 3a/1a49u;

9UTH CTAHJAPTHBIE
7 HOBBIE CATYAIlUH
1pu pelieHun
3a/1a49;

yMeeT KOPPEKTHO
BBIpaXKaTb W ap-
TYMEHTHUPOBAHHO
060CHOBBIBATH II0-
JIOKEHU u3ydae-
MOU AHACITATLINHBI;

JIYIYCHHBIC SHAHUA,

e crocoben pabo-
TaTh B  KOJLJIEK-
THBE, 3a/1a9u

KOTOPOTO 3aTparu-
BalOT M3yIaEMYIO
JIUCTIATLINHY;

CornacoBaHa Ha noptane N2 16188

20




Iloka3arean n
KpuTepuun

3HATBH

YMmern

Baagers

YaoBiaerBopu-
TeIbHO (IIOPOTO-
BBIli YPOBEHbD )

® BOCIIPOU3BOJIUAT
OCHOBHbBIE (DaKThI,
UJIeHu;

® DACIO3HAeT OCHOB-
Hble MaTeMaThu4e-
CKUe O0bEKTHI;

® 3HacT aJI'OPUTMbL
pemeHnd TUIIOBbIX
3a,/1a4;

® yMeeT TPUMEHSATH
AJIPOPUTMBI pellie-
HHUS TUIIOBBIX 3a-
Jad Ha IPaKTUKE;

e ymMmeeT paboTarh CO
CIPABOYHON JIUTE-

paTypoii;

e ymeeT oOpMILATH
pPe3yabTaThl CBOEH
paboOTHI;

® TIOJJIEPKUBALT
pasroBop Ha Te-
MBI U3y4aeMOi
JUCTATLINHBL;

® BJIaJIEeT OCHOBHOMN
TEPMHHOJIOTU-
eil n3y4aeMon
JUCTHATLTUHBI.
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3 TunoBble KOHTPOJIbHBbIE 3aJaHUSA

1 peanmsanuy BBINIENTEPEYUCTEHHBIX 3a/1a9 O0yUYeHUs MUCHOJB3YIOTCA CJeIYIoNne MaTepuasbl:
THUIIOBBIe KOHTPOJIbHBIE 33JaHUs WJIW WHBIE MaTepHasbl, HeOOXOAUMbIe I ONEHKW 3HAHWH, YMeHUi,
HABBIKOB M (MJIN) OIBITA JIeATEJIbHOCTH, XapAKTePU3YIOMIUX dTalbl (POPMUPOBAHUS KOMIETEHIUI B IIPO-
recce OCBOEHUSI 00PA30BATEIbHOM MPOTPaAMMBI, B COCTABE:

TecT: UTOroBBIH TECT 110 QJIEMEHTapHBbIM 3HaHUAM U IIPAKTHUYECKHM HaBbIKaM

1. Haiigure obsacrs oupexenenus byukinuu f(x) = In(x? - 1), x € R. U306pasure obiacrs
ONPEICICHNST HA TUCJOBOH OCH.

2. YKaxKuTe TOYKH pa3pbiBa (PYHKIUH

r+3
5 npu x <0,
f(x)= 9; __1 reR.
5 npu x> 0,
x -—
z-1
3. Haiigure obiacrsb oupenesenust byuxiuu f(z) = o ? eC.
z

4. Vraxute HyHKINN, KOTOPbIe SBIAI0TCA 9€éTHbIME. OTBeT 0b0CHYiiTE!
a) f(x) = cos(2); 6) f(x) = sin(2z); B) f(x) =(z-1)%
r) f(x) =sin(2x + 2); n) f(z) = cos(2x + 2); e) f(x) =22

5. YKayKuTe Mpeaesbl, B KOTOPBIX MPUCYTCTBYET HEONpPeIeIEHHOCTD 0

2 +1 . sinx ) x -3 4z +1
: 6) lim : B) lim : .
@3 21 — 6 @3 1 e=3In(2? - 22 - 2) w00 31 + 2

6. Yraxknre HyHKIUNA, OECKOHEYHO OOJIbINHe TIpH & — —oo. OTBeT 000CHYyiTE:

A) f(r)=cos(2e); 6) ()= w) f@)=e B 1) f@)=25 ) fa) =20

In(1 +sin(2
7. Haitoure lim n(1+sin(2))
x—0 tg (4{[)

8. Haiiure npouspoauyio u juddepennuan Gynkmun y = sin(5x?).

9. Haitaure rpaguent dyuxiun u(x,y) = yy/dr? +y. Beiuucaure ero 3uauenue B Touke M (0, 1).

1 1 1
10. VaosyierBopser qu byukiusa y(x) = §x4 - gx?’ + 5952 ypasuenuo Yy’ =3x —27
+1 0?
11. Tana dyuxuus u(x,y) = T Haiinmnre ay
0xdy
22
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12. Jlau rpacduk dyakmun (). YKakure NpOMEKYTOK, HA KOTOPOM BBITIOJHSIIOTCSA TPU YCJIOBHUSL:
f(x) <0, f'(x)>0, f'(x)>0
Y4

3
x2-4r+3

13. Haiigure acumnrors rpaduka Gyukuun f(x) =

5
14. 3uauenue GyHKIMA y = Vr* B TOUKe g+ AT MOXKHO BBIYUCJIUTD 110 (POPMYJIE

1
L/ (wo+ Ax)t = /ag + S Az +o(Lx) 3. I (wo + Ax)t = I/ te
Lo
4
2. (g + Lx)t = 5/353—FA$+0(A:U) 4. f(xg+ ox)t=3/x ——Ax+0(A:c)
9 l’o

15. Haiigure Toukn skcrpemyma dbynkmun f(x) = 22/3 + 25/3.

A r+o(Ax)

16. Bpramceaure mwiomaab (GpUrypel, orpaHndeHHol muanamu: y = 22 + 1, y =2, z = 0.

1
(z-2)2(z+3)

17. Haiigure nepsoobpasuyto dyukuuu f(x) =

1 1
18. UseecTHo, 4TO f f(z)dz =3, / g(x)dz = /3 -1. Yemy pasen
0 0

1

[ (V3 42)f(2) + (V3= Dg()] da?

0

-2 3
19. Tlycrs [ flz,y)dxdy = fd:v[f(x,y)dy. Torpa obsacth maTerpuposanus [ JaHHOTO
D | 2
MHTErpaJIa NMEEeT BH/L
1) TpeyrosbHuKa
2) OKPYKHOCTH
3) KBaapaTa
4) npsIMOyTOJIBHUKA

23
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20. YcTraHoBuTe COOTBETCTBHE MEXKAY JaHHBIMU MHTETrpaJlaMi N Ha3BAHUAMHA U3 CIIUCKA!:

1. /(x +y)dl, no konrypy L: x%2+1y%=09;
L
2. [/ e*Ydxdy, D — durypa, orpanndennas quausasvu x =0, z=1, y=0, y = 2;
D

3. f/ xdydz + 2y drdz + z dxdy, S — 9acTb WIOCKOCTH T + Y + 32 — 2 = 0 B IepBOM OKTAHTE.
S

a) Heompeenénubiii uarerpas 1) KpuBomHeilHbI WHTErPaI MepBOro poja

6) OnpeneéHubI HHTEIPAJT e) KpusosmHeitublii mHTErpas BTOPOro pojia
B) [IBoitHOl MHTErpa K) TToBepXHOCTHBIII HHTErpaJ IEePBOTO pojia
r) Tpoiinoit uaTerpas 3) [ToBepXHOCTHBIIT HHTErpaJ BTOPOrO POJIA.

21. 3anumunre nCXoaHoe CoOoTHOoIeHue AJ14d BbIYUCJICHUA pa6OTbI BEKTOPHOTI'O ITOJIA

f=yi+

H
2y

110 MepeMeIeHno MaTepraIbHOil ToUdKY BI0JIb KpuBoil L: x = 2y? ot rouku 0(0,0), 10 Touku B(8,2).

22. Borumciumre wmHTerpasn. Ecim GyHKINS aHaJIHTHYECKas, HCHIOAb3YHTe dopMmyny HbooToHna-
Jleitbuumna:

f zdz; L — orpesok mpamoit, mexay Toukamu O(0,0), B(1,2).
L

23. dpasterca au dyuknua f(z) = z + zZ anaauruueckoii? Orser 000CHYATE.

24. Mana dyukuuga f(z) = e**2. Haiigure |f(2)|, arg f(2).

25. Boruucsure 3uadenue npousBoaHoit pyukuun f(2) = cos(3z + 61) B Touke zy = 1 — 2i.

KonTpoabHabie paboThI 110 TeMaM:
1. BBenenue B anaans;
2. luddepennunaibHoe UCIUCTIEHTE;

3. NaTerpanbHoe HCUYUCIEHTE. DJIEMEHTHI TEOPHUH MOJIS.

24
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Jemo-sapuarmol KOHMPOALHBLET Pabom.

Tema: BBenenve B aHAIN3

BapmanT nemo-1

1. HUccnenoBaTh Ha HEIPEPBIBHOCTD JaHHYIO (pyHKIHIO. OXapaKTepru30BaTh €€ TOYKU Pa3pbiBa.

_sin(z +1) .\ arctg (z - 2)

A B A Sy P

(581.PII) B oTBeT BBOAUTH BCe TOYKH pa3pbiBa (CJeBa HANPABO), YKA3bIBas CJIEJIOM 3a TOYKOH THII
paspsiBa (1;2;y).

sin®(3x)

2. Beigennts raaBHyto gacth 6eCKOHEYHO Masoii a(x) = upu x — 0. (071.PII
(a:+3)(\/4+3x2—2) ( )

B orBer BBecTu cuavasia c, 3arem k.

Haiitu npenessr
z+3 12 -3

3.1im($_3)“; A lim(x_g)%”

Tema: [duddepennnaibaoe ncUncjIeHne

Bapuant gemo-1

1. Jana dyuxmus u = 23y — xy3 — 322. Haiiaure:
a) (101.PII) gradu u xoopaunarsl BekTopa gradu B Touke M(1,1,-1);

0
6) (371) a—u B Touke M B HampasiaeHuu BekTopa a{2,-2,-1}.
a

2. K kakuM u3 4eTHIPDEX OCHOBHBIX KJIACCOB OTHOCATCA JAaHHBIe dyuKiun! OTser obocuyiiTe. Haii-
nute auddepeHImabl TaHHbIX (QYHKITH:

a) f(z) = x.arcsing; 6) f(x,y) = [ \/;22/;2?/2 ]

0%z 0%z

3. Jlokazkure, 9T0 (PYyHKIHSI 2z = arctg Yy YIOBJETBOPAET ypaBHeHUuI0 —— + —— = 0.
x oy? 0Ox?

4. UNccnenyiiTe (pyHKIMIO HA aHAJUTHYHOCTH BCEMH BO3MOYKHBIME CIocobaMu. Fciam Kakoii-to u3
€rocobOB TPUMEHHThH CJIOXKHO (HEBO3MOYKHO), 000CHYIiTe movYemy.
z
22+9

a) Re(z +22); 0)

25
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5. Hafinure ¢ momortpio mpasuia Jlonurasis:

3z
. el —1 : .4 : 1
a) lim ———; 6) lim xsin—; B) lim (2¢+z)""
z—~0 arcsin4x z—>+o0 x z—>+00

BapmunanT gemo-2

yz+1

1. Mana dpyukius u = arctg . Haiigure:

a) (CP2.PII) gradu u koopmuuaTsl BekTopa gradu B Touke A(1,2,-3);

6) (6T2) Ou B Touke A B HampasieHun BekTopa a{3,0,-4}.

2. K kakuM u3 9eThIpEX OCHOBHBIX KJIACCOB OTHOCATCA AaHHble dhyHKIuu! OTser obocuyiite. Haii-
jure guddepennuasibl JAHHbIX (DYHKINIA:
a) f(x,y) =Y, 6) f(t) =€’ -i+sin®t-j+cos?t-k.

0z 0%z
3. Jlokaxkure, uro pyHKIM 2 = yInx yIoB/JIeTBOPSET yPaBHEHUIO — — 1 - =
ox 0xdy

4. UccnenyiiTe DYHKIUIO HA AHATUTUYHOCTD BCEMHU BO3MOXKHBIME criocobamu. Ecam kakoil-to u3
c110c000B IPUMEHHUTD CJ0KHO (HEBO3MOZKHO), 000CHYiiTe movYeMy:

a) Im(22 + 2); 0) sin(2z + 1).

5. Haitnure ¢ momortpio npasuia Jlonurasis:

—W—Qarctgx; 6) lim( A ); B) lim z!/m(e*-1),
ctgx 2cosx -0

a) lim

T—>+00 edlr —1 z—>7[2

Tema: VInTerpajbl. DJeMEHTHI TEOPHH IOJI.

Bapuanr gemo-1

1. Beruncsmre uaTerpasnl. Jns anaaurudeckux HyHKIME ucnoab3yiite dopmyny Heorona-Jleii6-
HUIIA.
a) f cos(2z +1)dz; L — orpesok npsmoii, mexay Toukamu O(0,0), B(1,3).
L
6) / zIm zdz; L —|z|=2.
L

2. HaiiauTe moToK BEKTOPHOTO moJjs f = zi + xj + yk 4epe3 4acTb IJIOCKOCTH 24 + 3y + 2 = 1,
PACIIONIOKEHHYIO B MEPBOM OKTaHTE (7 — OCTPBI).

3. Haiinure div f u rot f B Touke M(1,2,-1), ecmm f = 22i +2yj+ z k.
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4. Kakoil W3 JaHHBIX WHTErPAJIOB yI00HEe BHIYUCIATH B MOJAPHON crucTeMe KOOpAWHAT (OTBeT

obocuyiiTe)? Berqucure 3T0T HHTETrpaJL.

a) f[ e"Ydxdy, ecim D — durypa, orpanndersas juHuaMu y = 4, y = 6, 3x — 2y +4 = 0,
D

3r-2y+1=0.

6) /f\/9—x2—y2dxdy, D — durypa 22 + % < x.
D

5. Berancanth nmorok Bekropuoro noas f = x2i+ 2yj + zk wepes nosepxnoctnb: 2 = 22 + 42, z = 1.

BroinosHeHne MHAWBUAYAIBHOTO 3aJaHUA 110 TEMaM:
1. Uccnemosanune pyuknumu;

2. Ilpujozxkenus onpeeiéHHOIO MHTErPAJIA.

Tema: VccaepoBanue (pyHKIMH

BapmanT nemo-1

OxapaxTepu3oBarh jganHoe orobpazkenue. [IpoBecTu mosHOE HCCIEIOBAHUE MOJYJ/ISI W apryMEHTa
nannoit pyukiun. Ilpumevarue: j — cranjgapTHOoe 000O3HAYEHWE MHUMON €JIMHUIIBI B PAJHOTEXHIYE-

cKuX JucruinHax, w € (0, +00).
2(w) =10 + jw- 1074,

Tema: TTpuytoxkenus onpe e IEHHONO HHTETPAJIa

Bapmuant gemo-1

1. @urypa D orpanudena KpUBLIMU
y= lAa Y= \/E

a) m3obpasure durypy D Ha pUCYHKE;
6) mosicHUTE, MOYKHO JIM cuuTaTh D mpocteiiineii obnactoio I Tuna; mpocreiimieii obracteio 11 Tumna;

B) HaiijuTe 1Ioma s Gurypsl D (ecaum MOXKHO, TO JBYMsl CIOCOGAMH ).

2. Beruncnure aauHy JIyru KpUBOii

{sz(t—sint), 0<t<

T
y =2(1-cost), 2

Zonoanumenvroe 3adarue: n306pa3uTe JaHHYIO KPUBYIO HA PUCYHKE.

Tembl 1ab0paTOpHBIX PaAbOT: HE MPEJTYCMOTPEHDI.
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Tembl A9 caMOCTOATENBHOI PabOTHI:

1. Dnemenrtapubie pyHKIUY;

2. UccnenoBanue GpyHKINN;

3. Ipenen nocaemosarenbuoctu. [pemesn pyukimu;

4. Huddepennnan dyuknuu. Ilpumenenne quddepennnana B MpuOJTHKEHHBIX BHIYUCICHALX.

Tembl KypcoBOro mpoekTa: He IpeyCMOTPEH.
TemMbl cCEeMIHAPOB:
1. Ocuosublie snementapuble dpyukmuu. llpemes dyuknuu;

2. Houngarue nuddepennupyemoii dyuknuu. /Tuddepennualibl 1 ux npuMeHnenne B npuOJIMKEHHBIX
BBIIHUCICHUSX;

3. Nurerpan mo MuOroo6pasmio (dburype).

Tembl KOJIJIOKBHYMA:

1. BBegenne B ananu3 (Bkiovas GyHKIME KOMIUIEKCHOIO [EPEMEHHOTO);
2. Muddepennmanproe ucancienue (BKIo0Yas (PYHKIUH KOMIUIEKCHOTO EPEMEHHOTO);

3. Nnrerpanbroe ucuncaenne HyHKIUHA OJHOR W MHO-TUX IEPEMEHHBIX (BKIOYas (QYHKIUH KOM-
IJIEKCHOTO TIEPEMEHHOT0). DJIEMEHTHI TEOPUH TIOJISI.

TemMbl gJoMaIIHUX 34 aHNIi:

1. BBesenne B ananu3 (Bkiovas GYyHKIMHE KOMIUIEKCHOTO [IEPEMEHHOTO);
2. Tuddepennmanbroe ucunciaenue (BKI0Yas byHKIUA KOMIUIEKCHOTO HEPEMEHHOTO);

3. Nnrerpanbroe ucuucaenue HbYHKIWHA OJHOH U MHO-TUX MEPEeMEHHBIX (BKIOYas (QYHKIUH KOM-
ILIEKCHOTO TIEPEMEHHOT0). DJIEMEHTHl TeOPUH OIS

DK3aMeHaIlNOHHbIE BOIIPOCHI:

1. OnumuTre KIacc OCHOBHBIX 3J€MEHTAPHBIX (DyHKIuit. g KazKaoil n3 OCHOBHBIX 9JIEMEHTAPHBIX
dbynkumit Tpedyerca NpOBOJANTL XapaKTePHCTUKY IO ILUIAHY HCCAeJI0BaHUd (DYHKIHU U CTPOUTH
rpacduk (a, b, ¢ — JeHCTBUTEIbHBIE TUCIA).
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22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

1. f(z)=ax+b 2. f(x)=azx®+bxr+c 3. f(z)=az3

4 fl2)=2 5. f(z) = VT 6. f(x)= Yz

7. f(x) = cosx 8. f(z) =sinz 9. f(z) =tgx

10. f(z) = ctgx 11. f(z) = arccos z 12. f(x) = arcsinz
13. f(z) =arctgr  14. f(x) = arcctgx 15. f(z) = a®

16. f(z) =e* 17. f(z) =chz 18. f(z) =shz
19. f(x) =log, = 20. f(z) =lgx 21. f(z) =Inw

Oxapakrepusyiire muoxkecrsa N, Z, Q, R, C. Tlosicanre, Kakne 9ucaa HA3BIBAIOT PAIHOHAIbHBI-
MH, UPPAIOHAIBHBEIMI. B 9éM 3aKII0YAIOTCS CBOMCTBA HEMPEPHIBHOCTH, TJIOTHOCTH W YIIOPSI0-
YeHHOCTH MHOXKECTBA, JAefCTBUTEIbHBIX THCE !

CdopmynupyiiTe TOHATHS OTPAHUYEHHOTO MHOYKECTBA, HEOIPAHUIEHHOTO MHOZKeCTBA. CUMBOJIBI
00, —00, +00. OQuepanuu ¢ CUMBOJIAMU 00, —00, +00. SAIUIIUTE B BUJE HEPABEHCTB: T € (@, +00),
x € [a,+0), x € (—00,a), x € (—00,a], KAKABI W3 yKa3aHHBIX MPOMEKYTKOB H300pa3nTe Ha
YUCJIOBOHN OCH.

[Tonstue dbyuknuu f: X € R, - Y € R,,. Kak omucarb objiacTh olpejeeHus U 00J1acTh 3HaYe-
HUH (DYHKIUU TPU PA3INIHBIX 3HaueHuax m u n? (MoxkHO orBeTuTh Ha npumepe m = 1,2,3 u
n = 1,2,3). Tlonsarue rpaduxa bysxiun. B Kakux ciaydagx mMeer CMBICT MOBOPUTH O rpaduke
byHKIMNI?

Oxapakrepusyiite dernipe Kiacca dyuknuii f : X € R, - Y € R, upun pa3jiudHbIX 3HAYCHU-
ax m u n. g KaxkI0ro Kaacca NpuBeguTe npuMep (peKoMeHayeM B3sTh (byHKIHA U3 JPYTUX
JTUCTIAILIMH, 9TOOBI Y TPUMepa ObLT MPAKTHIECKUIT CMBICT).

JlaiiTe onpejesieHre U NPUBEIATE MPUMEDPHI MOHOTOHHO yOBIBAIOIIEH, MOHOTOHHO BO3pacTaloNieit
dyHKIHIA.

JlaiiTe onpejie/ieHre U IPUBEIUTE IPUMEPHI YeTHO#, HedeTHON (byHKIuit 1 hYHKIUN OOIIEero BUIA;
nepuognvdeckoit byHKIUH.

JlaiiTe onpejie/ieHre U IIPUBEUTE NPUMEPHI (DYHKINI: OTPAHUYEHHON|, HEOTPAHUYEHHON; OrpaHu-
YEeHHOHU CBepXy, HEOIPAHUYEHHONW CBepXy; OrPAHUYCHHON CHU3Y, HEOIDAHUYEHHON CHU3Y.

aiiTe onpejesnenne PYHKIUA KOMILIEKCHOrO IepeMenHoro. I[lokaxkure, 9To 3ajanne pyHKIUH
f(2) cBomuTcsa K 3amanuio ABYX (DYHKIUIT ABYX BENECTBEHHLIX MEPEMEHHBIX HA KaKOM-HUOYIb
IIpuMepe.

Haiite onpenenenne komnosunuu pyuxiuit. [IpuBegure npumepnl. Kak naiitu obdiacts onpe/ie-
JIGHHS CJIOXKHOM (PYHKIUN?

[Tonsitue obparnoit dpyHkmuu. B Kakux ciaydasax g JaHHON (DYHKIUU MOXKeT OBITH BBeIeHA
obpatnasa dyuknusa? [lpuBeaure npumepbl 0OPATHBIX (DYHKIIMIA.
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32.

33.

34.

35.
36.

37.

38.

39.

40.

41.

42.
43.
44.

45.
46.

[Tongrue nocienoBareabuocT. Bujbl moc/ieoarenbuocteit. [IpuBeanre npuMepsl YuCJI0BOI U
BEKTOPHOU IMOCAET0BATEIHLHOCTEHA.

JlajiTe ompeaeneHne OKPECTHOCTH KOHEUHON Touku o B R. ChopmynupyiiTe MOHATUS OTHOCTO-
pounux okpectHocteit B R. OkpectHocTt GeckoHedno yaanaénnoit Touku B R. OkpecTHOCTH KO-
HEYHOI ¥ GeCKOHEeUHO VIAJEHHONU Touek B Ry u Rj.

[ToraTHS BHYTpeHHel W IPaHUYHON TOYKHM MHOYKECTBA, I'PAHUIBl MHOXKECTBA, OTKPBITOTO W 3a-
MKHYTOTO MHOXKECTB.

[TonsTue npeaesbHoit Touku MHOXKecTBa. IIpenenbubie Touku B N u R.

Omnpeenenne mpesesa MOCAeI0BATEIBHOCTH. UeM pas/ndaioTcs ONMpeIe/IeHus JIJIg YUCTOBON 1
BEKTOPHOI ITOC/Ie10BaTe/IbHOCTe?

CdopmynupyiiTe TeopemMy 0 mpejese BEKTOPHOMW MOC/IeI0BATETHHOCTH. 'Te0OPEMBI O TIPejIieie KOM-
IJIEKCHOM MOC/Ie10BaTe/ IbHOCTH.

JlaiiTe onpejiesieHust Ha S3bIKe OKPECTHOCTEH U HEPABEHCTRB, MPUBEIUTE PUCYHOK JIJIsT MTOHSTHIL:

1. lim f(z)=A 2. lim f(z)=A 3. lim f(x)=A
r—>TQ x—x09-0 x—xo+0

4. lim f(x)=-o00 5. lim f(x) = +o0 6. lim Of(:c) =-00
T—>X0 T—=>T0 T—=>To—

7. mllglmf(x) =—00 8. mllggliof(x) = +00 9. mllgglmf(a:) =400

10. lim f(z)=A 11. lim f(x)=A 12. lim f(z) = -oo

13. lim f(x)=-00 14. lim f(z) = +oo 15. lim f(x) =400

Haiire onpenesnenne npeena pyakuuu f(z) npu z - zg.

Haiire onpejenenne Henpepbipaoil pyukuun f(z). Chopmynupyiite reopemy 0 HENPEPHIBHOCTH
dbyukuun f(2).

CdopmynupyiiTe TeopeMy 0 mpejese BeKTOPHOH (yHKIuu. Teopembl 0 mpejesie KOMILIEKCHOM
(DYHKIINN KOMILIEKCHOTO apTyMeHTA.

CdopmynupyiiTe TeOpemMy O CBS3H Hpejesa ¢ OJHOCTOPOHHUMU TIPeIe/IaMu.
CdhopmynupyiiTe TpHu onpee/eHls HENPePbIBHON (DYHKIME B TOUKE Xg.

Teopema 0 HeNPEPBIBHOCTU CYMMBbI, TPOU3BeJeHud B YacTHOrO dpyHKIUA. ChopMmyaupyiTe Teo-
pPeMBI O HENMPEPBIBHOCTU CJA0XKHON (DYHKIIMU, OCHOBHBIX 3JI€MEHTAPHBIX (DYHKITHIA.

[IpuBenute Kaaccudpukamuio Touek paspbiBa ¢yukiuu: f: X CR - Y cR.

HaiiTe ompejerenns 6ecKoOHeYHO MaJjioit u Oeckonedno 6osbmoil ¢gpyukmuit. [IpuBeaure npume-
pPbl OECKOHEYHO MaJIbIX U OGECKOHEYHO OOJIbIINX (DYHKIUNA B KOHEUHOW M OECKOHEYHO YIAJIEHHOM
TOYKAX.
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47.

48.
49.
50.
ol.
02.
53.

o4.

99.

56.

o7.

58.

29.

60.

61.

62.

63.

64.

65.

66.

Cdopmyaupyiite 1 J0KaKNUTe TEOPEMY O CBSI3M ODECKOHETHO MAJION W OECKOHEYHO OOIBINOI (DyHK-
UM,

Cdopmyupyiite TeopeMy 0 Npou3BegeHnN OECKOHETHO MaJjIoi u OrpaHuYeHHON BOYyHKIUIA.
[TonsTHe 3KBUBAJEHTHBIX OECKOHEYHO MAJIBIX U ODECKOHEYHO OOJIBITUX (DYHKIIHIA.

[naBuas 9acTh 6€CKOHEYHO MaJbIX M OecKoHedHo 6oabmux (pyukmuit. Kak eé BbIIeuTh?
KauecrBennoe cpaBnenune 6eCKOHEYHO MaJIbIX (DYHKIHIT.

KaugecTBennoe cpaBuenue 6e6CKOHEYHO OOJIBITUX (DYHKITHIA.

OObsIcHUTE, KaK TPUMEHSIOT SKBUBAJEHTHBIE OECKOHETHO MaJjible U OeCKOHeYHO Oosbiine (hpyHK-
UK IpHU OThICKaHUU TpeaeaoB. ChopMyaupyiiTe TeopeMy, JIEKAILYI0 B OCHOBE 3TOTO METOA.

Kak omnpejiesistior 6eCKOHEYHO MaJibie U 6€CKOHETHO OO0JIbIe (DYHKIUNA B C/Iydae

f:XCSR,~>YCcR,?

Haiite oupepesienne juddepentnupyemoit pyukiuu. [longarus npoussomauoil marpuiisl u jgudde-
peHIuaJIa.

Crpoenne npousBojHoii Marpunbl B ciaydae f: X ¢ R—Y ¢ R. Heobxomumoe u J10cTaTOYHOE
yeqosue auddepennupyemoctu dyukmun f: X € R—-Y c R.

Crpoenne pousBogHOit MaTpuilel B cay4dae [ : X € R, - Y ¢ R. [lousaTue 9acTHBIX TPOU3BO/IHBIX.
['pajguent.

Crpoenne npousBogaHoit MaTpunpbl B caydae f: X € R—Y ¢ R,,. Heobxomumoe u gocraTodHoe
yeaosue auddepennupyemoctu dyukimun f: X C R—-Y c R,.

Crpoenne mpou3BomHON MaTpuilsl B cay4dae f: X ¢ R, - Y ¢ R,,. Heobxoaumbie n 10cTaTodHble

ycsioBus JudpdepeHnupyeMocTu pyHKITI I
f:XcR,»YcRu f:X<cR,-YCR,.

Cdopmynupyiire suneitnoe coiictBo npou3Boanoii. llpuBepure npumepsl nNpuMeHEHUS] STOTO
CBOICTBA.

Cdopmyaupyiite npasuia guddepeHupoBanus Ipou3BeieHnsd U dacTHoro. [Ipuseaure npume-
PbI IPUMEHEHNST STUX ITPABIHLIL.

Cdopmynupyiite Teopemy o auddeperimpoBannn cioxuoi pyukiuu. [[puseanre npumepsr npu-
MEHEeHUd 3TON TeopeMbl.

[TonsiTHe MPOU3BOAHOM MO HANPpABJICHHIO. 3anuuTe OPMY/IY BBIYUCICHHS MPOU3BOIHON 1O Ha-
TTPaBJIEHUIO.

[Tongrue nupdpepenrupyemoit pyuknum KomiieKcHoTro iepemennoro. [Ipoussoanas. /Iuddepen-
UAT.

Yenosus quddepernupyeMocT DyHKINE KOMILIEKCHOTO mepeMeHHoro (yeaosus Komm-Pumana

.
0z

[TonsTue ananutudeckoil pyuxknuu. [Ipocreiinme cBoiicTBa aHAIUTHICCKHX (DYHKITHIA.

0).
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67.

68.

69.
70.
71.
72.
73.
74.

79.

76.
77.

78.

79.

80.

81.

82.

83.
84.
85.
86.

87.

88.
89.

[TonsiTre MPOU3BOAHBIX BBICITUX TOPIIKOB (PYHKITH

ftXcR->YCR u f: XCR->YCR,.

[ToHsaTHE YACTHBIX MPOU3BOIHBIX BBICIIMX IMOPAAKOB. I KaKuX KIaccoB (byHKIUA BBOIAT ITO
nougarue?

CdhopmynupyiiTe TeopeMy O PaBEHCTBE CMEIAHHBIX YACTHBIX MPOU3BO/IHBIX.
Feomerpuvecknit 1 MexaHwdecKuit CMbICJT Tpou3BoAHON (pyukmuu f: X C R —>Y C R.
Kaxk zamucars nudpdepentman qis Gyukmuit f: X CR—->Y cRu f: XcCR->Y cR,?
Kaxk zamucars nudpdepentman qus Gyukmun f: X € R, - Y ¢ R?

Kaxk zamucars nudpdepentman qis dyukmun f: X C R, - Y Cc R,,”

B uem 3ak/mioyaeTcs ¢BOMCTBO MHBApHAHTHOCTU (POPMBI 3amucu nepsoro auddepennuaia pyHk-
min f: XCR—->Y CcR?

Kak onpegensitorca auddepennuanst d2f, d3f, ..., d*f? 3amummunre obmuit Bug quddepenima-
noB d2f, &3f, ..., d"f nna dynkuuit f: X € R—>Y € R, ecin  — He3aBUCHMAas IEPEMEHHASL.
Banummnre Boipazkenue jqisa d?f, ecom f: X € Ry > Y € R.

Sanummure dpopmyny Teitnopa mopsiaka n qis Gyskmuit f: X CR—->Y CR u
f:X<cR,—>YcR B mubdepennuanbuoii popme.

Banumure dpopmysy Teittopa mopsaka n aaa dyaknmii f: X € R - Y € R, ucno/ib3ys B 3alliCH
IPOU3BOIHEIE.

[TosicuuTe, Kak npumensior jguddepennuan u dopmyay Teitmopa B IpHOINKEHHBIX BBIYHCICHH-
SIX.

[Tonyuure bopmyiry Maksiopena i pyuxnuu e*.

Chopmymupyiire npasuio Jlonurasist paCKpHITHS HEOIPEAEIEHHOCTH 0

(e ¢]
Cdopmynupyiite nmpasuio Jlonuras pacKpbITUs HEONPe e IeHHOCTH —.
(0,@)

Kaxk packpoirh HeompeaeaeHHocTr 0 - 0o, 00, 1%, 00® ¢ momorpio npasuia Jlonurausa?

Haiite ompemeenne Touek sKcTpemyMma st pyakmmit f(x) u f(z,x2,...,x,).
Cdopmynupyiite nHeobxoaumoe yeiaoBue skcrpemyma st yukuuii f(x) u f(zy, xe,. .., 2,).
Cdopmynupyiite gocrarounbie ycjioBust KcTpeMyMa Jyist byHkiuii f(z), cBsi3aHHbBIE CO 3HAKOM

f'(x).

CdhopmynupyiiTe HEOOXOAMMBIE U JOCTATOTHBIE YCJIOBUSI BBIMTYKJIOCTH BHU3 (BBer) rpacduka
GYHKINHU, CBA3aHHBIE CO BTOPOIl ITPOU3BOIHOIA.

IlonsiTHE TOYKH HeperH6a " IIpaBUJIO UX OTBICKAaHHA.

Onumure mpapuiio auddepeHIupoBanus 06paTHbIX GYHKIWMA. I [puBeiuTe npuMepsl IpuMeHeHus
9TOTO MPaBUIA.
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90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

[TokaxkuTe Ha JABYX-TPEX NMpUMEPaX KaK MOJIyYeHbI TTPOM3BOIHBIE U3 OCHOBHON TaOJIHIIBI.

O0bsicHnTe TTapaMeTpuyecKnii crocod 3amanns Gyuaknnit. Omumure npasuaio auddepeHmpoBa-
HUSA IapaMeTPUIECKH 3aJaHHLIX (DYHKITUM.

[Tosicuure HestBHBIN criocob 3aganust Gyukmuit f: X ¢ R - Y € R. [Ipasuio ux auddeperimupo-
BaHMUS.

[TosicuuTe HesiBHBI criocob 3amanus Gyukmui f: X € Ry - Y € R. [IpaBujio oTbICKaHHS IaCTHBIX
MPOW3BOIHBIX (DYHKIHIA, 33/ IAHHBIX HESBHO.

SanumuTe ypaBHeHHE KacaTeJIbHON K KPUBOH IPU Pa3JIMUIHBIX CIIoco0ax eé 3aJiaHus.
YpaBHeHHe KacaTeJbHOU IJIOCKOCTH W HOPMAaJIU K MTOBEPXHOCTH.

Ompenenenne neppoodpasuoii. /lokaxkure, 40 JitobbIe JBe epBOOOpa3HbIe OHOM U TOil 2Ke (PYHK-
IIUH OTJIMYAIOTCS Ha KOHCTAHTY.

[TonsTre HeonpeaenéHHOro nuTerpaia. CBoiicTBa Heolpe e IEHHOI0 HHTerpaJa.

OYHKIME KAaKOro KJaacca HMeIoT mmepBoobpasubie? YrTo o3Havaror cioBa "HebGepymimiics nHTe-
rpaa"?

Tabsiuna unrerpasios. Kak ybenurbes B clipaBe iIEBOCTH (hOPMY TaOIUIIBI !

[IpocTeiirime MeTO b HHTEIPUPOBAHUS: HEIOCPEICTBEHHOE HHTEIPUPOBAHHUE, METOJ I0/IBEIeHUS
o 3HaK guddepennnasia. [Ipupeanre npumepsl.

DopMysa HHTETPHPOBAHAS 10 JaCTAM. B Kakux caydagax eé mpuMmenaior? [IpuBenure mpuMepsl.
Otrbickanne uHTerpasios tuna [ cosax cos Sz dx, [ cosaxsinfxdzr, [ sinaxsinfzdx.

Kaxkast ¢pyukmms HazsiBaeTcs ApobHOiT parmonaabuoit? JlaiiTe ompeiesienne mpaBuIbHON U HETIPa-
BUJIBHOI paIiOHAIBHBIX Ipobeii.

Kaxkne panuonanbable 1poOH HA3BIBAIOTCI dIeMeHTApHBIMEH! MeToabl HHTerPUPOBAHMS JIEMEH-
TapHBIX JIpobeil.

Kak npeacraBuTh panuoHaJIbHYIO ApoOb B BHJIE CYMMBbI 9JIEMEHTAPHBIX !

[IpaBusia nHTErpupOBaHus Bhipazkenuii [ sin™ x cos™ x dx, m u n neasie, m >0, n > 0. UHrerpass
tuna [ R(sinz,cosz)dr.

Nurerpanst tuna [ R(z, Yz, %/x,..., /x)dx, r; — ueable MOJ0KUTEIbHbIE Yncaa. LHTErpasbl
THIA
ar + b\PY [ qx + b\P2/e ar + b\Prlan
Rlz,|—— | — v | —— dzx.
cxr+d cx+d cr+d

Unrerpansr, cogepxanme Va2 — 22, Va2 + a2, Va2 - a2.
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109. Kaxk maiigeHnbl nHTErpaJsbl JOMOJHUTEIHLHONR TaOJIUIIHI:
1. [ e du; 2. [ cos(ax) dux; 3. [sin(ax) dx;

dx
4. fa2+x27 0. [ﬁ, 6. ftgﬂ?d.’l?,

7. [ctgadz; 8. f ; 9. [ ;
sinz’ cosz’

d
10. frmaQ; 11. [Inzdz; 12. [arctgzdzr.

110. TTongarue onpeaenénnoro uurerpasa. llocrpoenne naTerpaabHoil CyMMbl. ['eoMeTpUYecKnii CMbICT
OIIPeJIeJIEHHOTO MHTerpaJa.

111. Kakue dpyukmuu narerpupyemor mo Pumany?
112. CgoiicTBa ompeaeiéHHOTO HHTErpaJia, BEIPaXKeHHbIe PABEHCTBAMU.
113. CsoiicTBa onpeeI€HHOTO WHTErpaJia, BhIPaskKeHHbIe HEPABEHCTBAMH.

114. Teopembi 0 cpejiHeM (CBOHCTBA ONPEIETEHHOTO HHTETPAJIa).

115. Marerpasn ¢ nepemenusiv BepxauM npejensom. Ceoitcrsa Gyuknun I(x) = [ f(t)dt.

116. TlonsTre wHTErpaJia, 3aBUCAIIETIO OT IIapaMerpa.

117. HoxkazareabcTBo (opmyasl HeoTona-Jleitbnua.

118. dopwmya HTErpUPOBAHUS IO YACTIM JIJI OMPEJAEIEHHOTO HHTErpaJia.

119. 3amena nmepeMeHHBIX B OIPEIEJIEHHOM HHTEIDAJIE.

120. Boraucienue miomazeit (puryp B J1eKapTOBLIX KOOPIMHATAX.

121. Boruancienne JUTUHBI JyTW KPUBOH B JAE€KAPTOBBIX KOOPAMHATAX.

122. Tlousarue unterpaJa mno dpurype. Ilocrpoenne nHTErpaIbHON CYMMBI.

123. CsoiicTBa uaTerpaaa mo Gurype.

124. Bpraucienne KpuBOJIMHERHBIX HHTEIPAJIOB IIEPBOTO POJIA.

125. OpuenTupoBaHHble KpuBbie. Bbluncjienne KpUBOJIHHEHHBIX HHTEIPAIOB BTOPOIO POJIA.
126. Tlongarue BeKTOpPHOTO TOJIsA. Pabora BEKTOPHOIO TOJIA.

127. Iupkynganusa BeKTOPHOTO MOJIg. POTOp BEKTOPHOTO O,

128. YcnoBug He3aBUCUMOCTU KPUBOJWHENHBIX HHTErPAIOB OT IIYTH WHTETPUPOBAHU.
129. Tlorenmumanbubie mosist. OTbHICKAHUE MOTEHIIUAIA TOJIS.

130. Kaxk crpountcs uurerpanbias cymma Pumvana ot dbyukunu f(2)? dajite onpeenenne nHTerpaa
Pumana ot dbyukmun f(z2).
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131.

132.

133.
134.

135.

136.

137.
138.

139.

140.

141.
142.
143.
144.

145.

[Tomyunte BoraucuTeIbHBIE (DOPMYJIBI JIJTs f f(2)dz. Obuwuii coyqaii.
L
Teopema Kortmn miist onrocssiznoit obnactn. HesapucumocTh nHTErpaJia aHAJINTHYECKON (DYyHKITUN
OT IyTH UHTEIPUPOBAHUSI.
CymectBoBanue 1mepBoodpasHoit a1 anaauTudeckoi dpyukiuu. Popmyna Heiorona-Jleitbnuma.

['eomeTpudecKuit cMBICT ABOWHOTO MHTerpaJia. Beiaucaenne ABOWHOTO WHTerpasa B JIeKaAPTOBBIX
KOOP/INHATAX.

JIBoitnoit uuTErpas B IOJLAPHBIX KoOpauHaTax. llepexon u3 jeKapToOBOil CHCTEMbI KOOD/JMHAT B
MMOJAPHYIO.

B kakux ciaydagx JIBOITHONI WHTErpaJ BbIPAXKAeTCS depe3 MOBTOPHBIN ¢ TOCTOSHHBIMU MPeTeIaMu
HHTEerPUPOBAHUA !

l'eoMmeTpudecknit ¢cMbICTT TPORHOrO HHTeIrpaJga. TpoiiHoll HHTerpa B JeKapTOBBIX KOOPAUHATAX.

TpoitHoil mHTErpaJ B HUJIMHAPUYECKON cHcTeMe KoopauHaT. Ilepexon M3 AeKapTOBOM CHUCTEMBI
KOOpAMUHAT B HUJIMHAPUIECKYIO.

Tpoitnoii unrerpas B cpepudeckoit cucreme koopauHat. Ilepexoj u3 JIeKapToBOil cucTeMbl KOOP-
JITHAT B C(DEPUYUECKYIO.

B kakux caydagx TpOiTHOI WHTerpaJ BhIPAXKaeTCs depe3 MOBTOPHBIN ¢ TOCTOSHHBIME MPeTeIaMu
HHTErpUPOBAHUA !

Qopmysa /119 BEIYUCTEHUS IO TOBEPXHOCTH.

Boraucauresbubie pOpMyIIb I IOBEPXHOCTHOIO HHTEIPaJia IepPBOTro po/ia.
Boraucaurenabubie pOpMYIIB 171 IIOBEPXHOCTHOI'O MHTEI'PaJia BTOPOIo poja.
[ToTOoK BEKTOPHOTO MOJISA Uepe3 MOBEPXHOCTh. /uBepreHnusa BeKTOPHOTO MO,

WNurerpanbubie hopmyaier: ['puna, Crokca, Ocrporpajckoro-Taycca.

4 Meroanveckue mMaTepuaIbl

s obecriedenns mporiecca 00ydeHHsT U pelieHus 3a/a49 00ydeHus UCIOIb3YI0OTCH CJIe/IyIoIue Ma-
TePHUAJIBI:
MeTOMIECKHEe MATEPUAJIbL, OIPEIeSIONe TPOTe Iy Phl OleHUBAHNS SHAHUI, yMeHUil, HABHIKOB U (WJiH )
OIIBITA JEATEJIbHOCTH, XapaKTepu3yIomux dTanbl (POPMUPOBAHUS KOMIIETEHIIUN, B COCTaBe COTJIACHO
OYHKTY 12 paboueil mporpaMMbI:

1.

OcHoBHasg JuTeparypa

Marasunuukos, JI.U. Tnddepernnanaproe ncancienne [DaekTpoHublii pecypc|: yuebHoe mocobne
/ JL.U. Marasunnukos, A.JI. Marasuaaukos ; ToMCKUii rOCyapCTBEHHbBI YHUBEPCUTET CHCTEM
yIpaBjieHus U paguo3neKTporuku (ToMcK). - DaeKTpoH. TekcToBble aaH. - Tomck: [6. u.], 2007.
- on-line, 191 c. - http://edu.tusur.ru/training/publications /2246
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2. Enbnos, A.A. Uuarerpansroe ncaucienne. Inddepenipaibabie ypaBaennus : yaebHoe mocobue /
A.A. Eneno, T.A. Enbriopa ; @egepasbHOE areHTCTBO 110 00pa30BaHuio, ToMCKHUit rocyapcTBeH-
HbI{i YHUBEPCUTET CUCTEM YIIPABJIEHUs U PAInodaeKTpoHuku. - Tomck : TYCVP, 2007. - 263[1] c.
Dx3emiuisapbl Beero:100.

3. Bepmant, A.®. Kparkuii kypc maremarndeckoro ananusa / V.I' Apamanosud. C-TlerepGypr.:
Jaub, 2010. - 736 c. http://e.Janbook.com/books/element.php?pll id=2660

4. Tlerpymko, .M. Kypc Bbiciieit Mmaremaruku. Teopust GyHKIu#i KOMIUIEKCHON TepeMeHHON. /
.M. Ilerpymiko, A.I'. Exucees u ap. C-Ilerepbypr.: Jlanb, 2010. - 368 c.
http://lanbook.com /books /526

5. Marasunaukos, JI.U. TIpakrukym 1o auddepeHnnaibHoMy HCIHCTIeHnI0: YueGHoe nocobue /
JI.1. Marasunaankos, A.JI. Marasunankos; Munucrepcrso obpasoBannsa Poccuiickoit @egeparumn,
Tomckuit rocylapcTBeHHBII yHUBEPCUTET CUCTEM YIPABJICHUSA W PAJIUOIJICKTPOHUKU. - TOMCK:

TYCVYP, 2007. - 212 c. (99 9K3.)
MomosiHuTEIbLHAA JIUTEPaATypa

1. Byrpos, 4.C. Beiciag maremaruka: yaebuuk s By3os: B 3 . / 4.C. Byrpos, C.M. Hukoib-
ckuit; pea. B.A. Cagopanunii. T. 2: JludpdpepennuaabHoe 1 MHTEIPAIbHOE HCIUCIEHHE. - T-€ U3,
crepeorut. - M.: JIpoda, 2005. - 509 c. (31 3k3.)

2. Enpnos, A.A. [IpakTUKYM [0 HHTErpaJbHOMY HCYHCICHUIO U 1 PepeHualbHBIM YPABHCHIAM:
yuaebnoe nocobue / A.A. Eabnon, T.A. Exbnosa; @enepaibHoe areHTCTBO 110 06pazoBanuio (M.),

ToM-CKHil rOCyIapCTBEHHBI yHUBEPCHTET CHCTEM yhpaBjieHus u paaunodnekrponnkn (Tomck). -
Tomck: TYCVYP, 2005. - 204 c. (285 9k3.)

IIpakTnyeckue 3aHATHA TPOBOAATCH MO yYEOHBIM MOCOOUSIM:

1. Marasunnukos, JL.U. ITpaktukym o audepeHnmaibHoMy HCUUCAeHI0: YuebHoe mocobue /
JI.U. Marasunaukos, A.JI. Marasuaankos; Munucrepcrso obpasosanusa Poccuiickoit Qe gepanumu,
Tomckuit rocyTapcTBeHHBIN YHUBEPCUTET CUCTEM YIPABACHHI W PAJTHOITEKTPOHUKHU. - TOMCK:

TYCYP, 2007. - 212 c. (99 5k3.)

2. Enbnos, A.A. Uuarerpanbuoe ucuucienue. Iuddepennyuaibibie ypaBaenus : yaeGHoe mocobue /
A.A. Esbnos, T.A. Exabnosa ; @egepaibHOe areHTCTBO 110 00pa30BaHUI0, TOMCKU rOCy1apcTBeH-
HBI{l YHHBEPCUTET CHCTEM yIpaBjieHus u paaumodnektponuku. - Tomck : TYCVP, 2007. - 263 c.
dx3emmisapbl Beero:100.

3. IMerpymko, .M. Kypc Boicineii maremarnku. Teopusi DyHKIMHA KOMILUIEKCHOH 1epeMeHHO. /
.M. Terpymiko, A.T'. Enucees u ap. C-Ilerepbypr.: Jlanb, 2010. - 368 c.
http://lanbook.com /books /526
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3amaHusg Ha KOHTPOJbHBIE pabOThl 1 MHANBUAYyAJbHBIE 3aJJaHUS
NPUBEIEHBI B KAXKJIOM U3 CJAEAYIONINX y4IeOHbIX IMOCoOmii:

1. Marasuunukos, JL.U. ITpaktukym no auddepeHnmaaisHoMy HCUUCIeHno: YueOHoe mocobue /
JI.U. Marazunnukos, A.JI. Marazunnukos; Munucrepcrso obpazosanusi Poccuiickoit Qegepanumu,
Tomckmit TOCYIapCTBEHHBIH YHUBEPCHUTET CHUCTEM YIPABIEHUS U DPAJTHOITEKTPOHUKH. - TOMCK:

TYCYP, 2007. - 212 c. (99 5ks3.)

2. Eabnos, A.A. Uuarerpanbuaoe ucaucienne. Inddepennpanbubie ypasaenus : yaebHoe mocobue /
A.A. Enwnos, T.A. Easnosa ; @exepanbHoe areHTCTBO 10 00pa30BaHnio, TOMCKHIT TOCy1apCTBEH-
HBIIl YHUBEPCUTET CUCTEM yTIpaBIeHus u paanodiekrponnku. - Tomck : TYCVP, 2007. - 263 c.
Dk3eMIIgpsl Beero:100.

3. Tlerpymko, .M. Kypc Boicieii maremarnku. Teopust DyHKIMHA KOMILIEKCHON MepeMeHHOi. /
.M. Ilerpymiko, A.I'. Enucees u ap. C-Ilerepoypr.: Jlanb, 2010. - 368 c.
http://lanbook.com/books /526
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