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1. HEJIM OCBOEHUA JUCHHUIIJIMHbI
1.1 Ieablo ocBOEHUS TUCIUIUIMHBI «MaTeMaTukay sBisieTcs GOPMHUPOBAHUE CHCTEMBI

TEOPETUYECKNX 3HAHMA B OOJACTH BBICHIEH MAaTeMaTHUKHU, COOTBETCTBYIOIIMX KOMIIETEHIIHIH,
TOTOBHOCTH OOYy4Yaromerocss K BBHIMIOJHEHHIO Pa3NUYHBIX BHUIOB  MPOQECCHOHATHHON
JEATENIBHOCTH C HCHOJB30BAHUEM MATEMaTUYECKUX METOJOB M OCHOB MaTEeMaTUYECKOro
MOJIETTMPOBAHHUS B TPAKTUUECKOU 1€ TENBHOCTH.

[Ipu o9TOM 3@ad0auamu  JUCUMIUIUHBI  SBISIOTCS:  (OPMUPOBAHHME  COOTBETCTBYIOIIMX
MPAKTUYECKUX HABBIKOB, MO3BOJIIONIMX OOYUYAIOIIMMCS IPAMOTHO MIPOMEHSTh B PaMKax CBOCH
npohecCHOHANBLHOM JESTENHOCTH OCHOBHBIE TOHSATHS MATeMAaTHYECKOTO aHamu3a, anreOpbl,

TeOMETPUH, TEOpUHU TUDPEPEHIINATBHBIX YPaBHEHUH, TEOPHH BEPOSITHOCTEH U MaTEeMAaTHIECKOM
CTaTUCTUKU

2. MECTO JJUCIIUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI' PAMMBI

2.1. IucuumimHa «MaTeMaTuka» OTHOCUTCS K 00s13aTenbHOM yacT, bioka 1. JIucuIinHe
(MOJTyiH), UMEET TECHYIO CBA3b C APYTMMH TUCIUILUIMHAMH.
2.2. B Tabmume mnpuBEACHBI MPEAIICCTBYIONIME W IOCICAYIOIINE JTUCIHMILIAHEI,

HarpaBjeHHbIE Ha (POpMHUpOBaHWE KOMIIETCHIIMHA TUCHUILIMHBI B COOTBETCTBHHM C MAaTpHUIIEH
komnerennuii OI1.

HpeIlHIeCTBleH.lI/Ie H nmocjeayrimue 1TuCuuniInHbI,
HallpaBJCHHbBIC HA q)opanOBa}me KOMIIeTeHIUii

/o HpeIIHICCTByIOIIII/IC JUCIMITIIMHBI HOCJIGIIYIOIIII/IC JUCHUITIINHBI

®duznka

OcCHOBBI OyXraiTepckoro yuera

Teopust BEpoATHOCTEHN U
MaTeMaTH4ecKasi CTAaTUCTHKA
Onwupaercs Ha 3HaHUS, chopMUpoBaHHBIe | Teopus CUCTEM U CUCTEMHBIN aHAIIN3
JTUCHUTUTMHAMU TIPEABIIYIIET0 YPOBHS YucieHHbIe METOABI 00pabOTKH
oOpa3oBaHHs nH(pOpMAaIIUY B YKOHOMUYECKUX
MH(OPMALIMOHHBIX CHCTEMAX
DKOHOMHKO-MaTeMaTH4YeCKHe MOJENN U
METO/IbI




[Lnanupyemsbie

pe3yNbTaThI

OCBOCHU

o0OpasoBaTenbHON

3. INTAHUPYEMBIE PE3YJIBTATbBI ObBYYEHUS

nporpammbel  (OIl) -

KOMIIETEHIIMM OOy4aloluXcsl ONpeAensioTcs TpeOOBaHUSIMHM CTaHAapTa MO HaNpaBlIEHUIO

MOATOTOBKU U (DOPMUPYIOTCS B COOTBETCTBUH C MaTpuiie komneteHui OI1

Ne Homep/ HaumenoBanue B pe3yabTarte usyueHus
n/n HHIEKC KOMIIETeHIIHH AMCIHUIIAHBI 00y4Yarouuecst
KOMIIETEHIIUH (WIM ee YacTH) JOJIKHBI:
1 2 3 4
1.
NJK-OIIK-1.1. Ilpumenser MeToabl
MATECMATHUYCCKOT' O aHaJIn3a 158
CrocoOHOCTh MPUMEHSATH MOJCIIUPOBaHUS B TPOo(ecCHOHAIBHON
eCTeCTBeHHOHay‘IHBIe nu NCATCIIBHOCTHU
OIIK-1

oOlIeMHKEHEPHbIE 3HAHUS,
METO/bl MATEMATHUYECKOTO
aHaJIM3a U MOJIETIMPOBAHUS,
TEOPETUYECKOTO U
AKCIIEPUMEHTAILHOTO
HCCIIE/IOBaHUS B
npodeccroHanbHOM
NEeSATEeIbHOCTH;

NAK-OIIK-1.3. JleMoHCTpHUpYyET
3HaHUsA 0 COBPEMEHHBIX
€CTECTBEHHOHAYUYHBIX KOHLEMIHIX,

OOIIENHKEHEePHBIX MOIX0JIaX, METOaaxX
MaTEMaTHYECKOTO aHaau3a H
MOJICIIUPOBAHUS

NAK-OIIK-1.6. Ilpumenser 3HaHusS B

obnactu byHIaMeHTaIbHOU
MaTeMaTUKd ¥ €CTECTBEHHOHAyYHBIX
TUCHUIUIMH B Tpo(ecCHOHANTBHOM

ACATCIIbHOCTH.




4. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHBI

4.1. OFbEM JUCHUNIJINHBI U BUJbI YYEBHOH PABOTHI

Ounas popma o0yueHust

Buj yueOHoit padoThI Bcero Cemectpsl
qacos Nel Ne 2
4acoB 4acoB
1 2 3 4
AyauTopHasi KOHTaKTHas padora (Bcero) 172 84 88
B ToMm uuce: - - -
Jlexmum (J1) 68 34 34
[TpakTnueckue 3anstus (I13) 104 50 54
KonrakTHasi BHeayauTopHas padora 4
B TOM YHCJIC: UHIMBUIYATbHBIC U TPYIIIIOBHIE 4
KOHCYJIbTAITUH
CamocrosiTesibHas padora odyuarwuerocs (CPO) 58 31 27
Pabota ¢ 351eKTpOHHBIM NOPT(HOINO 12 6 6
[ToaroToBka K MPaKTUYECKUM 3aHITHSIM, 24 12 12
TECTUPOBAHUIO, K KOJJIOKBUYMY
Brimonaenune pacuetHo-rpaduyeckux pador, 12 6 6
KOHTPOJIbHON pabOThI
CamornoAroToBka 10 7 3
9K3aMeH (D) 9 (54) 9 (27) 2 (27)
B TOM 4YHCJI€:
ITpuem 5k3., yac. 1 0,5 0,5
Koncynbranus, yac. 4 2 2
CPO, yac. 49 24,5 24,5
WUTOrO: O6mas 4acoB 288 144 144
TPYAOEMKOCTh 3a4. en. 8 4 4




3aounas popma o0yueHust

Buna yueOHoii padoThI Bcero CemecTpsl
1acos Ne 1 Ne 2
4acoB 4acoB
1 2 3 4
AyauTopHasi KOHTAKTHas padora (Bcero) 16 8 8
B ToMm uncie: -
Jlexruu (JI) 8 4 4
ITpaxtrueckue 3anstus (I13) 8 4 4
KonTakTHasi BHeayaAuTOpHas padoTa 2 1 1
B TOM YHUCJIE: HHIUBUAYAIbHBIE U IPYIIIOBBIE 2 1 1
KOHCYJIbTallr
CamocrosiTeibHas padora odyuaromerocs (CPO) 252 126 126
PaboTa ¢ anekTpoHHBIM TOPTGHOIHNO 52 26 26
[ToaroroBka K MpakTUYECKUM 3aHATHUSM, K 52 26 26
KOJUIOKBUYMY
IToAroToBKa K TECTUPOBAHUIO 48 24 24
Brimonnenue pacdetHo- rpaduyeckux pador, 48 24 24
KOHTPOJIbHON PabOTHI
CaMonoaroToBka 52 26 26
sk3ameH () 9 (18) 209 209
B TOM 4YHcCJIe:
[Tpuem 5xk3., yac. 1 0,5 0,5
KoHncynpranus, gac. — -
CPO, yac. 17 8,5 8,5
UTOrO: O6mas 4acoB 288 144 144
TPY10€MKOCTH 3a4. el. 8 4 4




4.2. COAEP KAHUE JUCHUIIVINHbI

4.2.1. Pa3znesbl (TeMbl) IUCHHUILIAHBI, BUIbI Y4€0HOM 1eATeJIbHOCTH U ()OPMBbI KOHTPOJIA

Ounas popma o0yueHust

Buabl yueOHoii 1eATEIbHOCTH,

DopmMbl
BKJIIOYASI CAMOCTOSITEJIbHYIO .
Ne HaunmeHnoBaHue pa3nena paboty o0yuaromuxcs reRymen
n/n JMUCHUILIMHBI (B yacax) HPOMe)IfyTOq
HOM
aTrecTanuu
J JIP I3 CPO | Bcero
1 2 3 4 5 6 7 8
Cemectp 1
1 | Pasden 1. DneMeHTHI JIMHEHHOU 10 - 14 8 32 KonTposnbhbl
anreOpsbl. € BOIIPOCHI,
TeKyIIUH
2 | Pazden 2. DneMeHTBI BEKTOPHOI 8 - 14 8 30 | recroBbrii
anreOpsl. KOHTPOJIb
KOHTPOJIbHbBIE
3 | Pazden 3. Ananutudeckas 6 - 12 8 26 | pa6ots (KP).
TCOMETpPHA Ha INIOCKOCTHU U B KOHHOKBI/IYM,
MIPOCTPAHCTBE. pac4eTHO-
4 | Paszoen 4. BBenenue B aHaIu3. 10 - 10 7 27 | P aucckas
pabora.
5 | KonrakTHas BHeayAuTOpHAas 2 WHAWBUIYaIb
pabora HBIC U
TpyTIOBBIE
KOHCYJIbTaI!
6 | [Ipome:xkyTouHasi aTTecTalNs 27 JK3aMeH
7 | Htoro B 1 cemecTpe 34 - 50 31 144
8 | Pasoden 5. nTerpanbpHOE 12 - 20 9 41 KoHTponbHbI
ucurcieHne QyHKIMU OJHOM Te- € BOIIPOCHI,
PEMEHHOM. TEKYILUN
TECTOBBIN
9 | Paszoden 6. [luddepennmanpHoe 12 - 16 9 37 KOHTPOITH
UcUHCIIeHUE (PYHKIIMA HECKOJIBKUX KOHTPOITbHBIE
MEPEMEHHBIX. pa6otsr (KP).
10 | Pazoden 8. Yucnosbie u 10 18 9 37 | Komnoksuywm,
(YHKIIMOHATILHBIC PSIJIBI. pacdeTHoO-
rpadudeckas
paborta.
11 | KonTakTHast BHEAyIMTOpHAs 2 MHJIMBHLY-
pabora aJIbHBIC U
TPYNIIOBHIC
12 | Ilpome:xkyTOUHAS aTTECTANMS 27 JK3amMeH
13 | toro Bo 2 cemecTpe 34 - 54 27 144
14 | Hmozo 68 104 58 288




3aounas popma oOyueHust

Buabl yueOHOI 1esiTeJIbHOCTH, Dopmbl
BKJIIOYasl CAMOCTOSITEIbHYI0 .
Ne HaumeHnoBanue pasgena padoTty o0y4arommxcs TeRYIen 1
n/n JUCHHUILTHHBI (B yacax) leOMe?IfyTO'l
HOM
aTTecTallu
J JIP 13 CPO | Bcero
1 2 4 5 6 7 8
Cemectp 1
1 | Pazden 1. DneMeHThl TUHEHHON 1 30 32 | KoHTponbHbI
anreopsl. € BOIIPOCHI,
TEKyLIUH
2 | Pazden 2. DneMeHTHI BEKTOPHOM 1 30 32 | tecToBLIl
anreopsr. KOHTPOJIb
KOHTPOJIbHBIE
3 | Pazoen 3. Ananutuueckas 1 30 32 pa6otsr (KP).
TCOMETpUA HA INIOCKOCTHU U B KOJ'IJ'IOKBI/IYM,
MIPOCTPAHCTBE. pacyeTHoO-
4 | Pazden 4. Benenue B aHams. 1 36 38 rpaduyeckas
paborta.
5 | KonrakTHas BHeayAUTOpHAS 1 WHAWBUAYaNb
pabota HBIC U
IpyIIIOBbIE
KOHCYJIbTAI!
6 | IIpomexxyTouHasi aTrecTanusi 9 IK3amMeH
7 | AT1oro B 1 cemecTpe 4 126 144
8 | Pazoden 5. InTerpanbHOE 2 40 44 KonTposnbhbl
UcUHCIieHUE PYHKIIMH OJTHOH T1e- € BOTIPOCHI,
PEMEHHOI. TEKyIIUH
TECTOBBII
9 | Pazoden 6. {uddepennmansroe 2 40 43 KOHTPOITH
ucuucieHne QyHKIIMU HECKOIbKUX KOHTPOIbHbIE
MNEPECMCHHBIX. pa60TBI (KP)
10 | Pasoden 8. Yucnossie u 46 47 | Komnoksuywm,
(GyHKIMOHATIBHBIE PSIbIL. pacydeTHO-
rpaduyeckas
paborTa.
11 | KoHTakTHas BHeayIUTOpHAas 1 MHJMBULTY-
pa60Ta aJIbHBIC U
TPYIIOBBIE
12 | IIpomeskyTO4HAs aTTeCTALMS 9 IK3aMeH
13 | UToro Bo 2 cemecTpe 4 126 144
14 | Hmozo




4.2.2. JIeKIINOHHBIH KYPC.

HaunmeHnoBanue
pa3nena
JTUCIHHUILINHBI

HaunmeHnoBanue
TeMBbI JIeKIIUH

Conep:xkanue Jekuuu

Bcero uacos

101010

390

2

3

4

5

Cemectp 1

Pazoen 1. Dne-
MEHTBI JIHUHEHHOU
anreOpEI.

Tema 1.1 Matpuisl
U OTIPEIETUTENH.

[lonsiTue MaTpulbl, oONepauuud HaL
MaTtpullaMu M uX cBoiictBa. Ompe-
JICIUTENH, UX CBOMCTBAa. BrruncieHwe
onpeneauTenei. MuHopb! u
anreOpandeckne  momoiHeHUsA.  OO0-
paTHas MaTpPHIIA, PAaHT MaTPHIIHL.

Tema 1.2 Teopus
CHUCTEM JIMHEMHBIX
ypaBHEHUI.

Cucrtemsl # TUHEHHBIX aNre0panvdecKux
YpaBHEHUH C 7 HEU3BECTHBIMH.
Ycaosue COBMECTHOCTH CJIAY.
MarpudHas ®  BEKTOpHAs  3allCh
CJIAY. I'eomeTrpudeckas
WHTEpIpeTanusi  pelIeHus  CUCTEeM
JIMHEWHBIX ypaBHEHUM M HEPaBEHCTB.
Meronst pemenus CJIIAY. Ilonstue
MeToza Kopnana-T'aycca K
BEIUMCIICHUSM  paHra MaTpulbl H
0o0paTHOI MaTpHIIBI.

10

Pazoen 2. Dre-
MEHTBI BEKTOPHOU
aIreOpHl.

Tema 2.1
OneMeHTHI
BEKTOPHOMU
reOpHI.

al-

BekTopbl, OCHOBHBIE OmpeneicHUs,
JIMHEHHBbIE ONEpaluu HaJl BEKTOPaMH.
[Ipoekmust BekTOpa Ha OCh, MOIYJH
BekTopa. CKalsipHOE  MPOU3BEICHUE
BEKTOpoB.  JluHelHas  3aBUCHUMOCTb
BEKTOPOB, OCHOBHEIE TEOPEMBL.
I'eomeTpuueckuii  cMbBICT  JIMHEWMHOU
3aBUCUMOCTH 2-X, 3-X, 4-X BEKTOPOB.
BekTropHOE TIpOM3BENCHHE BEKTOPOB,
cBoOiicTBa, mpuMeHeHue. CmemaHHOe
MIPOU3BEICHUE BEKTOPOB, CBOMCTBRA.

Pazoen 3. Ananu-
THYECKasd FeoMeT-
pUsl Ha MIOCKOCTH
5 B
MIPOCTPAHCTRBE.

Tema 3.1 Ananutu-
4JecKass TIeOMETpHs
Ha IIJJOCKOCTH U B
IIPOCTPAHCTRBE.

IIpamass HAa  IUIOCKOCTH M B
mpocTtpaHcTBe. lIpsMas n miIockocTs B
npoctpancTBe.  Obmiee  ypaBHEHHE
PSAMOM B MIPOCTPAHCTBE.
KanoHnnueckoe ypaBHeHHME MpsSMOH,
Mpoxozsimeit yepes3 ase Touku. [lepexon
oT o01ero ypaBHEHUS K
KaHOHHYECKOMY. YTON MEXIy ABYyMs
NPSMBIMH, YCJIOBHSI TapauIeIbHOCTH U
HNEPHEHAUKYJIIPHOCTH.  YTOJI  MEXIY
IPSMON U MJIOCKOCTBIO, YCIIOBUS Hapail-
JISIBHOCTH ¥ IEPIEHINKYISIPHOCTH.

Pasoen 4. Bsene-
HHUE B aHAIU3.

Tema 4.1 Teopus
IIPEETIOB.

UucnoBble  MOCICAOBATEIBLHOCTH U
npenenbl.  CBOWCTBA — CXOASALIUXCS
nocrienoBaTenbHoCTel. [lepemMeHHbIe U
MOCTOSIHHBIE BEIWYUHBL. DyHKIHH U
crmocoObl  ux 3amaHus.  OCHOBHEIE
JJIEMEHTapHble  (QYHKIMH M HX
rpaduku. MuaTteprnonmpoBanne GyHK-




muit. Ilpenen Qynkoum. OcHOBHBIE
TEOpeMBl O Npejenax. 3amedaTelbHbIe
mpenensl.  beckoHeYHO — Manble
0EeCKOHEYHO Oompme (hyHKIHH.
OKBHUBaJCHTHBIC OECKOHEYHO Majble
(GyHKINN.

Tema 4.2 Hudde-
pEeHLIHAIBHOE
HCYHUCIICHHUE
GbyHKIIH
NIEPEMEHHOM.

OJIHOI

[IponzBoanas ¢byHKIHIH, reoMeT-
pUYECKU M MEXAaHUYECKHH CMBICIL
OcCHOBHBIE  TpaBWJIa U IPUEMEI
nuddepeHnTrpoBaHUS. Tabmmma
MPOM3BOAHBIX  OCHOBHBIX  3JIEMEH-
TapHBIX byHKLU. [IponsBognas
CJIOKHOHM, O0OpaTHOH, HESIBHOW, TIa-
pamMeTpudeckn  3aJaHHOW  (DYyHKITHH.
[onstne auddepennmana, reomer-
pudeckuit cMbica. OCHOBHBIE CBOMCTBa
maddepennnana.  IlpowsBomHble U
IuddepeHIransl  BBICHIMX — MOPSAKOB.
WuBapnanTHOCTH (OPMBI TEPBOTO U
WHBapUAHTHOCTb  (OPMBI  BBICHIMX
nuddepeHnnanos. IIpunoxxenus
Mpou3BoAHON. OCHOBHBIE  TEOpPEMBI
nrddepeHITnaTLHOTO HMCYUCIICHUS
(®epma, Pommsa, Jlarpamxka, Kormm).
IIpaBuno Jlonurans pacKpuITHs
HEOIIPEIECTIEHHOCTEN. dopmyna
Telinopa, OlleHKa OCTaTOYHOI0 YJIeHa.

Tema 4.3 OyHxmun
KOMILUIEKCHOH — IIe-
PEMEHHOM.

[lonsiTHE W  OpencTaBiIeHUE  KOM-
IJIEKCHBIX  uMcen. JledicTBus  Haj
KOMIUIEKCHBIMH ~ uyHciaamu. DyHknums
KOMILJIEKCHOrO nepemenHoro. Ilpenen u
HEepPEepbIBHOCTh GbyHKIUHN
KOMIIJIEKCHOTO [IEPEMEHHOTO.
HuddepenunpoBanue ¢byHKIMN
KOMIIJIEKCHOT'O IEPEMEHHOTO.

HUTOTI'O yacos B 1

ceMmecrTpe:

34

Paszoen 5. Wure-
rpajgbHOe
HCUYKCIICHUE
GyHKIIMH  OTHOM
[IEPEMEHHOM.

Tema 5.1
Heonpenenénnslii
WHTETpall.

[lepBooOpasHass (yHKUMM H  HEOI-
peneneHHblii  uHTerpan.  CBoiicTBa
HEONPEEIeHHOro uHTerpana. Murerpan
OT OCHOBHBIX 3JI€MEHTAPHBIX (QYHKIIHH.
OCHOBHBIE METOABI HMHTETPUPOBAHUS
(HeTIoCpeACTBEHHOE  MHTETPHUPOBAHNE,
3aMe€Ha IEPEMEHHON, HMHTErPUPOBAHUE
1o qacTaM). WnTerpuposanue
panoHaIBHBIX npoOeii.
WnuTerpupoBanre TPUTOHOMETPHUUIECKIX
¢yHkuuii. MIHTETpUpOBaHKE HEKOTOPBIX
UPPaLUOHAIBHBIX (DYHKIMH.

12




Tema 5.2 Ompene-
NEHHBIA UHTETpall.

[lonsTre ompeneneHHOro WHTErpaia,
ero reomeTpuueckuii cMmpici. CBoiicTBa
OTIpeACTICHHOTO WHTETpana.
WnuTerpanpHble CyMMBI, HHTErpan Kax
¢yHKuMs BepxHero mpenena. Dopmya
Herorona-JlelioHuiia. Teopema 0
cpenHeM. BhruucieHue omnpeaeneHHOro
WHTErpaJla METOJaMH HHTETPUPOBAHUSI
[I0 4YacTsIM M 3aMEHOM IEPEMEHHOM.
HekoTtopple reomerpuueckue u  Qu-
3WYECKUE TPIIIOKEHHUS ONpeAesIeHHOTO
uHTerpana. [IpuOIMKEHHBIE METOJBI
BBIYUCIICHUS OTIpeIeIIEHHBIX
uHTerpamoB  (hopMyiasl  Tpamelui,
NPSIMOYTOJILHUKOB, CHMIICOHA), OLlEHKa
MOTPEIIHOCTH BBIYUCIICHHUH.
HecoOcTBeHHBIE HHTErpaibl, MPU3HAKU
CXOIMMOCTH.

Pazoen 6. ud-

YacTHBIE TPOM3BOAHBIE M YacTHbIE
nmuddepenunansl. Jnddeperunpyempre
¢ynkuun. Heobxoaumoe u 1octaTouHoe
yCIoBUe IuddepeHInpyeMoCTH.
[IpowsBomgHass  CHOXHOW  (YHKITUH.
[onueit auddepenuman. [IponzBonnas

(bepenumanbroe o HampasieHuto. ['panment. CBs3b
MCHUCIICHNE NPOU3BOJAHON IO  HAaNpaBICHUID C
(ynKmH ne- | Tema 6.1 Hacruere rpagueHToM. IlpousBomubie u audde-
CKOIIBKHX Iepe- | POM3BOMIHIC. peHLuanbl BBICHIMX IOPSJIKOB, PaBEH-
MEHHBIX. CTBO CMEIIAHHBIX POU3BOAHBIX.
UuciioBbIe psIBI, CXOMUMOCTh B CYMMA. 12
JleiicTBus C psAnamu. MeTtonbl
HCCIEI0BAHUS CXOJIUMOCTH
3HAKOMOCTOSIHHBIX ~ PSJOB. MeTtonbt
WCCIIEJIOBAHNS CXOJMMOCTH 3HAKOIIe-
PEMEHHBIX PSIOB.
Tema 6.2 Okc-
TpeMyM u Haubonpuiee u HaumeHblee SHAYCHM
. GyHKIMH.  DKCTpEMYM M YCIIOBHBIH
YCIIOBHBIN 3KCTpe-
Mym byHKwm 3KCTPEMYM byHKIIIH MHOTHX
MHOTHX MPOU3BOAHBIX. MeTon  MHOXHUTECH
Jlarpanxa.
TIPOW3BOTHBIX.
UucnoBble psbl, CXOIUMOCTh U CyMMA.
JleiicTBus C psnamu. MeTtobl
Tema 7.1 | nccnenoBaHus CXOJIMMOCTH
YHucnoBble psibl. 3HAKONIOCTOSIHHBIX  Ps/IOB. MeTtoabl
HCCIEIOBaHUS CXOOUMOCTH 3HAKOIIEe-
PEMEHHBIX PSIOB.
Paszoden7. Ywucino- OyHKINOHATBHBIE  PAOBI,  O0JIACTh
Bble M (yHKIIHO- Tena 7 | CXOIUMOCTH. CreneHHbIe PAIBL, 10
HaJbHBIC PSAIBI Crenentbie  pAbL pasioKeHue (by}EKum/I B CTCIMEHHBIE
PasIoNKCHIe panel. Psag  Tedinopa, Z0CTaTOHbIE
S/IeMEHTEDHEIX YCIIOBUSI CXOAMMOCTH psa Tennog)a.
Gyncimii B i Pa3J'IO>KteI/Ie AJIEMEHTAPHBIX (PYHKIHN B
Teiinopa, pan  Teitnmopa. TpuroHomerpuyeckue

[IpubmmkenHoE
MOMOIIBIO  PSIIOB.

panel, psan  Pypse.
BBEIYHCIICHHE C




buHOMHManbHBIL  psn.
PAAOB K pELISHUIO 3a/1a4.

IIpunoxenue

HUTOI'O yacoB Bo 2 cemecTpe:

34

BCEI'O yacos:

68

4.2.3. JIaGopaTopHbIii NPAKTHKYM — Y4eOHBIM IUIAHOM HE MPeyCMOTPEH

4.2.4. llpakTHyecKue 3aHATHS

Ne | HaumenoBanu | HammeHnoBaHu Coaepixkanue NPpaKTHYeCKOIo Bcero yacos
n/ e pasjena e 3aHATHSA
pasi 0®0 | 300
N | JUCHUIVIMHBI | HPAKTHYECKOr
0 3aHATHSHA
1 2 3 4 5
Cemectp 1
[lonsTe MaTpuibl, oOmepanuu Hax
MaTpuuaMd H HxX cBoicTtBa. Ompe-
Marpuiipt U | ICNUTENIU, WX CBOMCTBa. BrluncneHue
OIPEICIIUTENH. OIpeAeIUTENEH. MuHopbI 5
anreOpanueckue nomnonHeHus. O6paTHas
MaTpHIA, PAaHT MATPULIBL.
Pasoen 1. Dne- Cucrembl 7 JTUHEWHBIX ajre0panvecKux
1. | menTHI YPaBHEHUH C 77 HEU3BECTHBIMU. Y CIIOBHE
N 14 1
JIMHEWMHOU comectHoctn CJIAY. Marpuunas u
anreOpsbl. BEKTOpHAas 3aMUCh CJIAY.
Teopuss cucrem
. I'eomerpuueckas UHTEpHpeTanus
JIMHEHHBIX N o
. pElIeHus] CUCTEM JHMHEWHBIX ypaBHEHHM
ypaBHEHUH.
1 HepaBeHCTB. Metojibl pemeHust CJIAY.
IToustue wmerona Xopmana-I'aycca k
BBIUMCJICGHUSAM  paHra MaTpuisl U
00paTHOH MaTpHUIIBL.
BekTopsl, OCHOBHBIE  ONIpEAEICHUS,
JTUHEWHbIE Olepalud HaX BEKTOpaMH.
[Ipoexuuss BexkTopa Ha 0Cb, MOIYJb
BekTopa. CKalsipHOE  NPOMU3BEACHHE
Pazoen 2. One- p P p
Iy DNeMEeHTHI BeKTOpoB.  JIuHeiiHas  3aBHCHUMOCTH
2. . BEKTOPHON  ajI- | BEKTOPOB, OCHOBHBIE TEOPEMBI. 14 1
BEKTOPHOH  aj- . N
re6pbI reOpHl. I'eomeTpudeckuii  cMblcn  JIMHEHHOU
) 3aBUCUMOCTH 2-X, 3-X, 4-X BEKTOpOB.
BexTtopHoe mpomusBeneHHE BEKTOPOB,
cBoiicTBa, mpuMeHeHue. CMelaHHOe
IPOM3BEICHIE BEKTOPOB, CBOMCTRA.
IIpsmMass Ha IUIOCKOCTH W B IIPO-
ctpanctBe. Ilpsmas W IJIOCKOCTH B
Paszoen 3. P p
AHanuTru4eckass | IPOCTPAHCTBE. Obmee  ypaBHEHHE
AHanutrndeckas 9
reoMeTpHus Ha | mpsiMOM B mpocTpaHcTBe. Kanonnveckoe
3. | reomerpus  Ha . . 12 1
IUIOCKOCTH X B | ypaBHEHHE IPSIMOM, MPOXOIsIeil uepes
IUIOCKOCTH ¥ B
MIPOCTPAHCTBE. nBe Touku. [lepexon ot obmero ypasHe-
IIPOCTPAHCTBE.
HUSI K KAaHOHHYECKOMY. YTOJI MEXIy
JBYMs IIPSAMBIMH, YCJIOBHSI IAPAJICIIbHO-




CTH M TNEepHeHAUKYJIIPHOCTH. YTOI
MEXIY MPSAMOH M MIOCKOCTBIO, YCIOBHS

Paszoen 4.
BBenenue B
aHaJn3.

Teopus
TIPEJIENOoB.

MapaIeTbHOCTA W TEePIEHINKYIISAP-
HOCTH.

UucnoBble MOCIEAOBATEIRHOCTH U TIpe-
EIIBI. CaoiicTBa CXOISAIIAXCS

nocienoBatenbHocTell. [lepeMeHHbIE |
MOCTOSHHBIE BeMMYUHBL. DYHKIMU U
criocoObl ux 3amanus. OCHOBHEIE diie-
MEHTapHble (GYHKIHH W HX TpaduKy.
WNuTtepnonmupoBanne ¢yakmui. IIpemen
¢yskin. OCHOBHBIE TEOPEMBI O Tpejie-
Jax. 3aMeuarenbHble mpenaenbl. becko-
HEYHO Majble W OECKOHEYHO OOoJbIIne
¢$yHKUIMHN. DKBUBAJICHTHBIE OECKOHEYHO
MaJible QYHKIIHY.

Huddepenumans
HO€ HCUHUCIICHHE
GyHKIHH  OTHOU
[IEPEMEHHOM.

[IpousBognas ¢yHKIUM, TeoMeTpUye-
CKuM 5 MEXaHUYECKUI CMBICIL.
OCHOBHBIE  TpaBWIa U  IPUEMEI
nuddepeHTnpoBaHUS. Tabimma
MPOU3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkumii.  IIpomsBonmHas  CIOXKHOH,
0o0paTHOH, HESBHOH, MapaMEeTPHUUECKU
3amaHHON QyHKIuu. I[loHartne audde-
peHnmana, reomeTpudeckuii cmpica. Oc-
HOBHBIE  CBoOiicTBa  muddepeHunana.
[IpomsBomaple w  auddepeHITHATB
BBICIIMX MOPSAKOB. HBapHaHTHOCTb
¢opMBI TIEpBOTO M MHBApHAaHTHOCTH
¢opMer  BeicX U depeHIInanos.
[Ipunoxxenust mpomnsBogHONW. OCHOBHBIE
TeopeMbl auddepeHInanTbsHOro HeUncIe-
Hus (Oepma, Pomnst, Jlarpamxka, Komm).
[IpaBuno Jlonurans PaCKpBITHS
Heornpeaenennocteit. @opmyina Teitnopa,
OIIEHKa OCTaTOYHOI'O WIEHA.

OyHKIUU
KOMILIEKCHOH IIe-
PEMEHHOI.

[lonsiTue W OpeacTaBICHHE  KOM-
MJIEeKCHBIX  uucen.  JledictBus  Haj
KOMIJICKCHBIMU ~ uncliaMu.  DyHKITHUS
KOMIUIEKCHOTO nepeMeHHoro. IIpexen u
HENPEPBHIBHOCTH (DYHKITUH KOMITJIEKCHOTO
MePEMEHHOTO. Huddepennmpopanme

(l)yHKLlI/II/I KOMIIJICKCHOI'O IIEPEMCHHOTO.

HNUTOI'O yacoB B 1 cemecTpe:

50

2 cemecTp

Pasoen 5.
NHrerpansHoe
WCUHUCIICHHE
(GYHKIAA OITHOU
MIEPEMEHHOM.

Heonpenenénupiit
WHTErpai.

IlepBooOpa3Hast pyHKIMHM KU HeEoIpene-
JICHHBIH HHTErpai. CaoiicTBa
HEOIIpeIeTIeHHOro unrerpaia. Marerpan
OT OCHOBHBIX DJIEMEHTAPHBIX (YHKIIHA.
OCHOBHBIE METOIBl MHTETPUPOBAHUS
(HemocpenCTBEHHOE  MHTETPUPOBAHUE,
3aM€Ha IEPEMEHHOM, WHTETPUPOBAHME
mo yactsaM). MHTerpupoBaHue pamnuo-
HaIBHBIX JpobOeit.  MHTerpupoBaHue
TPUTOHOMETPHUUECKUX GbyHKIUi.
WnrerpupoBanue HEKOTOPBIX
HUPPauUOHANBHBIX (PYHKIMH.

20




OnpenenéHHbIi
WHTETpal.

[lonsiTie oOIpeneneHHOro WHTETpana,
€ro reoMeTpuieckuii cmbici. CBolicTBa
ompesiereHHOTo  WHTerpaia.  MHre-
rpajbHBIE  CYMMBI, HWHTETpall  Kak
¢dbyHKIUsS BepxHero mpenena. Gopmyra
HeroTona-Jleiibanma. Teopema 0
cpenHeM. BrrumcineHnue ompeeneHHOTro
WHTETpajla METOJaMH HHTErPUPOBaHUS
0 YacTsIM M 3aMEHOH IEepPEeMEHHOM.
Hekotoprie reomerpuueckne u ¢u-
3WUYECKUE TMPUIOKEHUS OIPEACICHHOTO
uHTerpana. [IpubmmkeHHBIE METOMbI
BBIYHCIICHUS OTpeNeICHHBIX HWHTe-
rpaioB  (dopMynbl Tpamenumi, Mps-
MOYTONbHUKOB, CHMIICOHA), OLEHKa
MOTPEIIHOCTH BBIYHCIICHUMN. He-
COOCTBEHHBIC HHTETpalibl, IPU3HAKH
CXOJUMOCTH.

Paszoen 6.

Hud-
(dhepeHImanpHOe
WCUUCIICHHE
GyHKIIME ~ He-
CKOJIBKUX TIepe-
MEHHBIX.

YacTtHEIE
MIPOU3BOTHEIE.

YacTHble IPOU3BOIHBIE U YaCTHbBIE UG-
(hepeHnnansl. Huddepenumpyembie
¢ynkumu. Heo6xomumoe u JocTaToyHOe
yCIIOBHE muddepeHInpyeMoCTH.
[IpowsBomgHass  ciaokHOM  (pyHKIHH.
onuerit quddepenuman. [MpousBoanas
no HampaBneHuto. ['paguent. Css3b
MPOU3BOJHOM IO  HaIpaBJICHHUIO C
rpaguentoM. IlpomsBomnbie u mudde-
pPEHLIMANIBI BBICIIMX ITOPSIKOB, PaBEH-
CTBO CMEIIAHHBIX NPOU3BOIHBIX.

OKCTpeMyM u
YCJIOBHBII
KCTPEMYM
(YHKIIME  MHOTHX
MIPOU3BOIHBIX.

HauGonplilee ¥ HauMEHBIIEE 3HAYECHUS
GyHKIMH., DKCTPEMYM U YCIIOBHBIN 3KC-
TpeMyM hyHKIIH MHOTHX
NpOU3BOAHBIX. Meroag  MHOXUTENEH
Jlarpanxa.

16

Paszoen7.
YucaoBbie n
($YHKIMOHAB-
HBIC PSIIBI

Tema 7.1
YHucnoBsle psabl.

YHucnoBele psiabl, CXOOAUMOCTb U CyMMa.
JlerncTBus C psanamMu. MeTtoabl
HCCIIeIOBAHUS CXOJIMMOCTH
3HAKOIOCTOSIHHBIX  PSI/IOB. MeTtoapl
HCCICIOBAHNUS CXOJUMOCTH 3HAKOIIe-
PEMEHHBIX PSJIOB.

Tema 7.2
CreneHHble psabL.
Paznoxenune
3IEMEHTapHBIX
GyHKIME B psg
Teinopa.

OyHKIMOHANBHBIE  PSIOBI,  00JacTh
CXOJIUMOCTH. Cremnexnusie pAbI,
pasnoxxeHne (QYHKUMH B CTEICHHbBIE
pansl. Psin Teitnopa, tocTaToyHbIe yCIIO-
BUs cxoaumoctu psiaa Teismopa. Pas-
JIOKCHUE 3JEMEHTApPHbIX (QYHKUMI B
pan Teinopa. Tpuronomerpuueckue
panel, psag  Dypwe. [lpubmmxennoe
BBIUMCJIEHHE C  TIOMOLIBIO  PSIJIOB.
bunomuaneseiii  pan.  llpunoxenue
PAAOB K PEIIESHUIO 33/1a4.

18

HNUTOI'O yacoB BO 2 cemecTpe:

54

=

BCEI'O yacosB:

104




4.3. CAMOCTOSATEJIBHAS PABOTA OBYYAIOIIEI'OCHA

Ne HaumeHnoBanue Ne Buasr CPO Bcero yacos
n/ pasaea (TemMbl) n/n
n AUCHUILIMHBI 0®0 | 300
1 3 4 5 6
Cemectp 1
1.1 | IloaroroBka K NpakTUYECKUM 3AHATHAM, 8 30
1 Paszden 1. OnemeHThl TECTUPOBAHUIO, K KOJNIOKBUYMY
" | IMHERHOM anreOpbL. 1.2 | BelnonHeHHe pacueTHO- rpauuecKux
paboT, KOHTPOJIBHOU PadOTHI
2.1 | IloaroroBka K MpakTUYECKUM 3aHATHIM, 8 30
TECTUPOBAHUIO, K KOJUJIOKBUYMY
o) Pazden 2. Onementsl | 22 | BpINONHEHHE PACYETHO- IPaUIecKuX
BEKTOPHOH anreGper. paboT, KOHTPOJILHOM PaOOTHI
2.3 | CamonoaroToBka
Pazdens. 3.1 | IloaroroBka K NpakTUYECKUM 3aHATHAM, 8 30
AHATHTHICCKAS TECTUPOBAHUIO, K KOJUJIOKBUYMY
3. | reomerpus wa | 3.2 | BeimonHeHne pacyeTHO- rpaguuecKux
IUIOCKOCTH u B paboT, KOHTPOJIBLHOU PadOTHI
IPOCTPAHCTBE. 3.3 | Pabota ¢ 31eKTpOHHBIM TOPTHOINO
4.1 | IloaroroBka K MPaKTUYECKUM 3aHATUSM, 7 36
TECTUPOBAHUIO, K KOJUIOKBUYMY
4.2 | BoimonHeHue pacueTHO- rpaduyecKux
4 | Pasoer 4. Beenenue s paboT, KOHTPOJILHON pabOThI
aHajms. 4.3 | Pabota ¢ 3JIEKTPOHHBIM ITOPT(OIHO
4.4 | [loaroToBka K MpOMEKYTOUYHOMY
KOHTPOJIIO
HUTOI'O yacos B 1 cemecTpe: 31 126
2 cemecTp
1.1 | [TogroroBka K NpakKTUYECKUM 3aHATHUSM, 9 40
TECTUPOBAHUIO, K KOJUNIOKBUYM
Paszoen 5. Unte- o 1B P 2 YMY
5 IPAIBHOE HCTHCICHAE . BINOJHEHHE PACHETHO- rpaduueckux
* | dyHKIMM oo Mepe- paboT, KOHTPOJIBLHOM pabOThI
MEHHOA. 1.3 | PabGota c 35eKTpOHHBIM OPTHOITHO
1.4 | camomoaroToBka
2.1 | [logroroBka K MpakTUUYECKUM 3aHITHUSM, 9 40
Paoen 6. Tud- TECTUPOBAHUIO, K KOJUIOKBUYMY
dbepenumambsHOE 2.2 | BoimonHeHue pacueTHO- rpau4ecKux
6. | ucyucieHne yHKIHH paboT, KOHTPOIBLHOM PaBOTEI
HECKOIBKHX IIEpe- 2.3 | Pabora ¢ 3eKTpOHHBIM MOPTHOINO
MCHHBIX..
2.4 | CamonoarotoBka
3.1 | IloaroToBka K NpakTUYECKUM 3aHATUSAM, 9 46
7 Pasoden?. Unucnossie u TECTUPOBAHHUIO, K KOJUIOKBUYMY
($yHKUMOHAIBEHBIE 3.2 | BeimonHeHWE pacyeTHO- rpapUIecKuX
pSLIBI paboT, KOHTPOJILHOH pabOTHI
3.3 | Pabota c 35ekTpoHHBIM OPTHOITHO




4.4

IToaroroBka K MpoOMeXyTOYHOMY
KOHTPOJIIO

HUTOI'O yacos B cemecTpe:

27

126




5. HEPEYEHb YYEBHO-METOJIUYECKOI'O OBECIIEYEHUA J1JIS
CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIINXCS O JUCHUILJIMHE

5.1. Meroanyeckne ykKa3aHusi Ui MOATOTOBKHM O0y4YalOIIUXCHA K JIEKIHOHHBIM
3aHATHAM

Jlexuus sBISE€TCS OCHOBHOU (pOopMOil 00yueHHs B BhICIIEM y4eOHOM 3aBEACHUU. 3aIlUCH
JeKUUMHA B KOHCHEKTaX JOJDKHBI OBITh HM30UpaTeNbHBIMH, IOJHOCTBIO CIEIyeT 3alichbiBaTh
TOJIBKO oOmpeleneHus. B KOHCIEKTE pEKOMEHIYeTCs NPUMEHATh COKpAlllEHUE CJOB, YTO
YCKOpSIET 3anuch. Bompockl, BO3ZHMKAKOIIKME B XOAE JIEKIHMH, PEKOMEHIYETCs 3aluChiBaTh Ha
HOJISIX M TIOCJIE OKOHYAHUS JICKITUH 00OPaTUTHCS 32 Pa3bsICHEHUEM K IPETIOIaBaTENIo.

PaboTta Haj KOHCIIEKTOM JIEKIIUU OCYIIECTBIISIETCS TI0 TAlaMm:

* IOBTOPUTH U3yUEHHBIN MaTepHUall 10 KOHCIIEKTY;

* HEMIOHATHBIE TIOJIOKEHUSI OTMETUTh Ha MOJIAX U YTOUHUTH;

* HEOKOHYECHHbIE (pa3bl, MPOIYIIECHHbIE CJIOBA M JApPYrHe HEJOYEThl B 3aMHUCAX
YCTPaHUTh, MOJIb3YsICh MaTepHalaMu U3 yU4eOHHUKA U IPYTHUX UCTOYHUKOB;

* 3aBEpIIUTh TEXHHUYECKoe O(OopMIIEHHE KOHCIHEKTa (MOAYEPKHBAHUSA, BBIACICHUE
[JIaBHOT'O, BBIJICJICHUE Pa3/eioB, MOAPA3/IEIOB U T.I1.).

CamocrosTenbHy0 paboTy cliefyeT HauuHaTh C JOpaOOTKM KOHCIIEKTa, JKEJIaTEeIbHO B
TOT € JIeHb, I0Ka BpeMsI HE CTEPJIO COJIEep KaHue JIEKIIMK U3 naMatu. PaboTa HaJ KOHCIIEKTOM
HE JOJDKHA 3aKaH4YMBaThCsd C IpociaymuBaHus Jjekuuu. llocne nekumm, B mpouecce
CaMOCTOSITENIbHOM paboThl, Iepes TeM, KaK OTKPBITh TETPa/b C KOHCIIEKTOM, MOJE€3HO MBICIEHHO
BOCCTAHOBUTH B IIaMATH COJEPKAHUE JIEKLIUH, BCIIOMHUB €€ CTPYKTYPY, OCHOBHBIE IIOJIOKEHUS U
BBIBO/IBI.

C nenpio 10pabOTKH HEOOXOIUMO HPOUYUTATh 3alUCH, BOCCTAHOBUTH TEKCT B MaMATH, a
TaK)K€ MCIPABUTh OIKCKH, paclIMppoBaTh HE MPUHATHIE paHEE COKPAIICHMsS, 3alOJIHUTh
IIPOIYIIEHHBIE MECTA, MOHATh TEKCT, BHUKHYTh B €ro cMbICI. [lanee mpounTaTe Marepuai Io
PEKOMEHIyeMOW JUTepaType, paspelias B XOJA€ YTEHHUs, BO3HUKIINE paHee 3aTpyJHEHHS,
BOIIPOCHI, a TAKXKe JOTOJTHEHUS U UCTIPABIISISI CBOU 3aIUCH. 3alMCH JOJDKHBI ObITh HATJISAHBIMH,
JUISL 4Yero CleqyeT MPUMEHSTh pa3jnuHble crocoObl BblAeNeHUN. B xone 1opaboTku KOHCIEKTa
yIIyOJISIOTCS, PACIIUPAIOTCS U 3aKPEIUISIOTCS 3HAHMA, a TaKkKe JOMOJHIETCS, UCTIPABIISETCS U
COBEpUICHCTBYETCS KOHCHEKT. Emie nydine, eciau Bbl nepepadoTaeTe KOHCIEKT, JaJuTe €ro B
HOBOW CHUCTEMAaTHM3alMM 3aluced. JDTO, HECOMHEHHO, 3aliIMET HEKOTOPOE BPEMs, HO MaTepHall
BaMU OyJleT XOpouio MpopaboTaH, a KOHCIEKTHBHAs 3alllCh €ro NMpuBeJeHa B yIOOHBIN aiis
3allOMMHaHUs BUJ. BBeJeHHe 3arojoBKOB, CKOOOK, 0000MIAOMNX 3HAKOB MOKET 3HAUUTEILHO
MOBBICUTH KA4€CTBO 3alHMCH. JTOMY MOXET CIYXUThb TaKXe MOJYEpKUBAHUE OTIEIbHBIX MECT
KOHCIIEKTa KpPacHBIM KapaHJallloM, MpHBEIEHHE Ha IMOJIAX WJIM Ha OOpaTHOM CTOpOHE JIUCTa
KpPaTKOM cXeMbl KOHCIIEKTA U JIp.

ITonroToBNEHHBII KOHCIIEKT M PEKOMEHJyeMasl JIMTepaTypa HCHOJIb3yEeTCs IpU
MOJMOTOBKE K MPAKTUYECKOMY 3aHATHIO. [10AroToBKa CBOJUTCS K BHUMATEIBHOMY NMPOUYTEHUIO
y4eOHOro MaTepuana, K BBIBOJY C KapaHAalloM B pyKaX BCEX YTBEpXAEHUH U opmyn, K
pEIIeHUI0 MPUMEpPOB, 3aJady, K OTBETaM Ha BOMPOCHI, NPEUIOKEHHbIE B KOHIE JIEKLIUU
IpernojaBaTesieM WIM IOMEIIEHHbIE B pekoMeHayeMou muteparype. Ilpumepsi, 3amgaun,
BOIPOCHI IO TeME SABJISIOTCS CPECTBOM CAMOKOHTPOJIS.

HenpemeHnHbIM ycioBreM TIyOOKOTO YCBOGHHsI Y4eOHOTO MaTepuana sIBISETCS 3HAHHUE
OCHOB, Ha KOTOpBIX CTpOMTCA H3j0keHHe Mmarepuana. OObIUHO NpernoaaBaTeslb HAllOMHHAET,
Kakoil paHee M3y4eHHBII MaTepual U B KaKoW CTENeHH TPeOyeTcsl MOATOTOBUTH K OYEPEIHOMY
3aHATHIO. JTa PEKOMEHIAIMsI, KaKk ¥ TPEeOOBaHHE CHCTEMATHYECKOW M CEpbe3HOM pabOThI HaJ
BCEM JIEKLIMOHHBIM KYPCOM, MOAJICKUT 0e3yCIIOBHOMY BBINIOIHEHUIO. [loTepu norudeckoit cBszu
KaK BHYTPHU TEMBbI, TaK U M€Ky HUMH IPUBOAUT K HETATUBHBIM IOCIEICTBHUSIM: MaTepHUaI
y4eOHOH JUCHUIUIMHBI TEepPecTaeT OCHOBATEIbHO BOCIPHHUMATBHCS, a TBOPYECKHHA TPYX
MOJIMEHSIETCSl YTOMJIEHHBIM TiepenuchiBanreM. ObOpalienre K paHee U3ydeHHOMY MaTepHaly He
TOJIBKO ITOMOTa€T BOCCTAHOBUTH B IAMATH W3BECTHBIE IMOJIOXKEHHS, BBIBOABI, HO W IPUBOAUT



pa3po3HEHHbIE 3HAHUS B CHUCTEMY, YIIyOusisseT u pacmmpsier ux. KaxIelii Bo3BpaT K cTapomy
MaTepuaay IO3BOJISIET HaWTH B HEM YTO-TO HOBOE, MEPEOCMBICIUTH €r0 C HHBIX MO3HUIINM,
ONpCACIINTL OJId HETO HaI/I60JICC noaxondmee MECTO B YiKC HMGIOHleICSI CHUCTEME 3HaAHMH.
HeonHokpatHoe oOpareHue K MpOHJCHHOMY MaTepualy SBIsSeTCS HanOoliee parMoHaTbHON
dbopmoit mpuoOpeTeHus u 3aKperieHus: 3HaHui. OYeHb MOJIe3HBIM, HO, K COXAJICHUIO, eIIle MaJlo
UCIONB3YEMBIM B  MPAKTUKE CAMOCTOSITENbHOM paboOThl, SBJSETCS  INpEeABapUTEIbHOE
O3HAaKOMJIEHHE C y4eOHbIM MaTepuanoM. Jlaxe KpaTkoe, OErioe 3HaKOMCTBO C MaTepUaioM
ouepenHO seknuu aaer MHoroe. OOywarommecs MOJIy4aroT oOlee MNpeICTaBICHHE O ee
COACpKaHNU U CTPYKTYpC, O TIJIaBHBIX HW BTOPOCTCIICHHBIX BOIIPpOCAX, O TCPMHUHAX H
onpezeneHusix. Bce aTo obneryaet paboTy Ha JEKIUH U JIENIAET €€ LeJeyCTPEMIICHHOM.

5.2 MeToauuecKue YKazaHuda AJId NOATrOTOBKH oﬁyqamumxca K naﬁopaTopHHM
3AaHATUAM
-HeE l’lp@dl’lO]lClZdiOmc}l

5.3 Meroauuyeckue yka3aHusi JJIsi NMOATOTOBKHM OOYYAKOIIUXCH K NMPAKTHYECKHM
3aHATHAM

B npomecce noAroroBKM M MPOBEACHMsS NPAKTUYECKUX 3aHATUH oOydarouuecs
3aKpeIUIAIOT TOJYYEeHHBIE paHee TEOpPeTUYEeCKHe 3HAHMS, NPUOOPETAIOT HABBIKM HUX
[PaKTUYECKOI0 IPUMEHEHUS, ONBIT pallMOHAILHON OpraHu3aly yueOHOM paboThI.

[lockosibKy aKTMBHOCTb Ha MNPAKTUYECKUX 3aHATHUAX SIBISIETCS IPEIMETOM BHYTPU
CEMECTPOBOr0 KOHTPOJISL €r0 NPOABM)KECHUS B OCBOCHMM Kypca, IIOATOTOBKA K TAKUM 3aHATUAM
TpeOyeT OTBETCTBEHHOI'O OTHOLIEHMSI.

[Ipn moarotoBke K 3aHATHIO B MEPBYIO OYepelb JOJDKHBI HCIOJIB30BaTh MaTepuall
JIEKIMH U COOTBETCTBYIOIIUX JINTEPATYPHBIX NCTOUHUKOB. CaMOKOHTPOJIb KaUu€CTBA IOATOTOBKU
K KaXXIOMy 3aHSTHUIO OCYIIECTBIISIFOT, MPOBEpsisi CBOM 3HAHWS M OTBEYash HAa BOIMPOCHI s
CaMOIIPOBEPKH 110 COOTBETCTBYIOLIEHN TEME.

BxonHO# KOHTPOJB OCYIIECTBISETCS MPENOoAaBaTeeM B BUAE MPOBEPKH U aKTyalIn3aluu
3HaHUI 00YyYarOLINXCS TI0 COOTBETCTBYIOIIEH TEMe.

BbIxogHOW KOHTPOJb OCYIIECTBISIETCS MpenojaBaTelieM MPOBEPKOl KadecTBa H
MIOJIHOTHI BBITTOJIHEHUS 3aJaHUS.

[ToAroToBKy K MNpPaKTHUYECKOMY 3aHATHIO KaXKIbIH OOydaroluiicss JTOJKEH HayaTh C
O3HAKOMJIEHHST C IUIAHOM IIPAKTHUYECKOIO 3aHATHS, KOTOPBIM OTPAaKaeT CoJEp)KaHue
npeyIoKeHHON TeMbl. TiiaTenbHOe IPOAYMbIBaHHE U U3YUYE€HHE BOIIPOCOB IUIAHA OCHOBBIBAETCS
Ha MpopabOTKe TEKYIIEero marepHuaia, a 3aTeM H3y4YeHue 00s3aTelbHON W JIOTOIHUTENbHOU
JUTEPATYPBI, PEKOMEHIOBAaHHOM K JaHHOU TEME.

Bce HOBbIE MOHATHS MO M3yyaeMOl TeMe HEeO0O0XOIMMO BBIYYHUTh HAaU3yCTh M BHECTH B
riioccapuii, KOTOPBIN 11e71eCO00pa3HO BECTH C CaMOT0 Havajia u3ydeHus Kypca. Pesynbrar Takoit
paboThl JOJDKEH TPOSIBUTBCS B CHOCOOHOCTH oOydaromierocs CBOOOJHO OTBETUTh Ha
TEOPETUYECKHE BOIPOCHI, €r0 BHICTYIUIEHUU U YYACTHH B KOJJIEKTUBHOM OOCY’KJIEHHH BOIIPOCOB
U3y4aeMOM TEMbl, INPaBUJIBHOM BBIIIOJHEHUM TNpakTHUecKux 3afaHuil. [lpennmaraercs
CJIeTyIOIIasi OOpHAs cXeMa MOJArOTOBKU K MPAKTHUECKUM 3aHSITHUSIM.

OOyuaromuiics Mpu MOJrOTOBKE K MPAKTHUECKOMY 3aHATHIO MOXKET KOHCYJIBTHUPOBATHCS
C TMpemojaBaTeleM U TMOJydaTh OT HEro HaBOJAIIME pa3bsCHEHHs, 3aJaHus s
CaMOCTOSITENIbHON PaOOTHI.

1. O3HakOMJIEHME € TEMOW MPAKTUYECKOTO 3aHATHs. BbljeneHue TriIaBHOTO
(OCHOBHOM TEMBI) M BTOPOCTENIEHHOTO (TIOPa3AeIIbl, YACTHBIE BOIIPOCHI TEMBI).
2. OcBoeHHE TEOPETUYECKOr0 MaTepuaja Mo TEeME C ONOpOd Ha JIEKIIMOHHBIN

MaTepual, y4eOHHUK U Jpyrue ydeOHble pecypcbl. CamMompoBepKa: IMOCTaHOBKa BOIIPOCOB,
3aTparuBaroOIX OCHOBHBIC TEPMHUHBI, ONIPEACICHUS 1 TIOJIOKEHHS TI0 TEME, M OTBETHI HAa HUX.



3. Brimonnenue npakrtuueckoro 3aganus. OOHapyKeHHE OCHOBHBIX TPYIHOCTEH, UX
pelIeHHe C TIOMOIIBIO JOMOJHHUTEIBHBIX WHTEIUICKTYAbHBIX YCHIMH W/WIU TOAKITIOUCHHS
JOITIOJIHUTCIIbHBIX UCTOYHHUKOB I/IH(bOpMaI_II/II/I.

4. Pemenne TUTIOBBIX 3a1aHMi pacdeTHO-rpaduIeCcCKOi pabOTHI.

5.4. MeToanuyeckne yKazaHus 10 CaMOCTOAATEIbHOI padoTe 00yyaromuxcst
PaGota ¢ iuTepaTypHBIMHM HCTOYHUKAMH U HHTEPHET pecypcaMu

B mpomecce moaroToBKM K MPaKTUYECKUM 3aHATHSIM, COOydYaromMMCS HEOOXOANMO
o0patuTh 0co00€ BHHMMAaHHE Ha CaMOCTOSATEIbHOE H3YYCHHE PEKOMEHJIO0BAaHHOH y4eOHO-
METOIMYECKOH (@ TaKk)Ke HAyYHOW U MOITYJISIPHON ) JTUTEPATYPHL.

CamocrosTenbHas paboTa ¢ yaeOHUKaMHU, y4eOHBIMU ITOCOOMSAMHU, HAYYHOH, CIPAaBOYHOM
U TONMyJSPHOW JIUTEpPAaTypoOd, MaTepuaniaMy MepUOAMYECKUX u3daHuii u VHTepHera,
CTaTUCTUYCCKUMU OJAaHHBIMH SBJISICTCA Hauboee 3(1)(1)GKTI/IBHBIM MCTOAOM ITOJIYUCHUA 3HaHHI>i,
MO3BOJISICT 3HAYMTENLHO AaKTHBU3UPOBATH IPOLECC OBJIAJIeHUS HH(OpMAaNuei, CrocoOCTByeT
Oosiee TIIyOOKOMY YCBOEHHIO HM3Y4aeMOro Marepuana, (opMHUPYeT y OOYYaroLIUXCsS CBOE
OTHOIIEHHE K KOHKPETHOU IpoodIieMe.

Bbonee rimy6okoMy pacKkpbITHIO BOIIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JOIOJIHUTEIbHON
JUTEPATypOi, PEKOMEHIOBAaHHOM IIperojaBaTeleM [0 KaXJAO0W TeMe CEMHUHApPCKOro WU
MPAKTUYCCKOI'0 3aHATHA, YTO MO3BOJIACT O6y‘IaIOH_[I/IMC$I IMpOsABUTH CBOXO MHAWBUAYAJIIBHOCTH B
paMKax BBICTYIUICHHS HA JQHHBIX 3aHATHSX, BBIABUTH IMIMPOKUI CIEKTP MHEHUI MO M3y4aeMOMH
npobieme.

Mertoanyeckue peKOMeHAAINH /151 BbINOJHEHHS pacyeTHO-rpaguyecKux pador,
KOHTPOJIbHOI padoThI

PacueTtHo-rpaduueckas pabora JOMKHA BBHIIOJIHATHCS B COOTBETCTBUU C YCTAaHOBJIEHHBIM
rpa¢ukoM (yTOYHUTH y MperogaBaTes).

OCHOBHBIE Tarbl BBHITIOJIHEHHS pacuyeTHO-TpadhuIecKor paboThI:

1. Coop 1 U3ydeHune TEOPEeTUUECKOro MaTepuala.

2. [IpopaboTka 3a1a4, paCCMOTPEHHBIX Ha MPAKTUYECKUX 3aHATHSIX.

3. Hanmucanue TeopeTnyeckoi yacTH K KaxkJ10i 3a1aye.

4. BrinonHeHue MpakTUYeCKOn 4acTH.

5. Hammcanue BBIBOJIOB K KaXKIOH 3a1aye.

6. ®opMUpPOBaHUE CIMCKA UCTOIb30BAHHON JIUTEPATYPHI.

7. OpopmieHue paboTHI.

B nporuiecce BbInonHeHNs pacueTHO-rpaduueckoil paboThl JOMYCKaIOTCS KOHCYJIbTAUU Y
mpernoaaBaTeliss Ha MPAKTHUECKUX 3aHATHIX. BBINOIHEHNE OCHOBHBIX ATANOB KOHTPOJIUPYETCS
mpernojaBaTesieM W YUWUTHIBA€TCS MPU  MPOBEIECHUU MPOMEKYTOUHBIX aTTECTallUi IO
JUCLIUIUIMHE U IIPU OLIEHKE pacueTHo-rpaduueckoil pabotsl. B ciyuyae odopmiienus paboTsl B
COOTBETCTBUH € TPEOOBAaHUAMH 00YUaIOIIMIACS 3aIIUIIAET PaboTy.

Mertoanyeckue peKOMeHAAINH K KOJJIOKBUYMY

IlonrotoBka K  KOJUIOKBUYMY  HAuMHAeTCd C  YCTAaHOBOYHOW  KOHCYJbTallUU
IpenoaaBaTesis, Ha KOTOPOl OH pa3bsACHSAET Pa3BEPHYTYI0 TEMATHKy IPOOJIEMbI, pEKOMEHAYET
JUTEPATYPy Ul U3ydeHUs U 0OBICHSIET NpOoLeypy HPOBEICHHUS KOUIOKBUYMa. MeToauyeckue
YKa3aHUS COCTOAT W3 PEKOMEHAALMN [0 U3yYEHUIO UCTOUYHUKOB U JIUTEPATyphl, BOIPOCOB JIS
CaMOIIPOBEPKH M KPATKUX KOHCIIEKTOB OTBETA C MEPEUUCICHUEM OCHOBHBIX ()aKTOB M COOBITHIA,
OTHOCSAIIMXCS K TYHKTAM IUIaHa KaXAOH TEeMbl. JTO JOJDKHO IOMOYh OOYYaIOIIMMCS
IeJIeHANpPaBIEHHO OpPraHU30BaTh PabOTy 10 OBJIAJACHUIO MAaTEPUAJIOM M ero 3anoMuHaHuto. [1pu



MOJMOTOBKE K KOJUIOKBUYMY CJEIyeT, MPEXKIE BCEro, MPOCMOTPETh KOHCIEKTHI JICKIHA W
NPaKTUYECKUX 3aHATUH U OTMETUTHh B HUX MMEIOIINECS BOIPOCH! KOJUIOKBIUyMa. Eciu kakue-To
BOTIPOCHI BBEIHECEHBI NPEIOAaBaTeieM Ha CaMOCTOSATEIbHOE M3YYCHHE, CICAyeT OOpaTHThCS K
y4eOHOM JTUTEepaType, PEKOMEHIOBAHHOM IIPETo/IaBaTelieM B KAUeCTBE UCTOYHHKA CBEACHUH.
KomnokBuym npoBogutcst B hopMe HHIUBUAYATbHOU Oece/pl MpenoiaBaTeis ¢ KaXIbIM
oOyyaromuMces wid Oeceqpl B HEOONMpIUX rpynmnax (2-3 yenobeka). OOBIYHO TPENoaBaTelb
3a/1aeT HECKOJIbKO KpPAaTKMX KOHKPETHBIX BOMIPOCOB, TMO3BOJISIONIMX BBISICHUTH CTEIICHBb
JOOPOCOBECTHOCTH PabOThI C JIMTEPATypO, MpoBepsieT KoHcrekT. [lanmee Oosee moapoOHO
o0cykaeTcs Kakas-11ub0 CTOpoHa MPOOIEMBbI, YTO TIO3BOJISIECT OLICHUTh YPOBEHb MOHUMaHUs. 1o
UTOTraM KOJUIOKBHYMa BBICTaBIsieTcs AuddepeHnrpoBaHHas OIICHKA MO MATHOAUTEHON CHCTEME.

MeToanuyeckne peKOMEHIAUM K BHINIOJHEHUI0 KOHTPOJIbHOM padoTe

[IpuctynaTh K BBINOJHEHUIO KOHTPOJBHOH pabOTBl PEKOMEHAYETCs MOocie H3Y4YCHHUs
BCEX TE€M JUCLMILIMHBL, IPELyCMOTPEHHBIX IIPOrPaMMOM.

[Ipu BBIIOTTHEHUH KOHTPOJIBHOHM paboTy oOyuaromeMmycst He00X0AUMO BBIOpAaTh HOMEP
BapHUaHTa, KOTOPBIA ONPEENATCs COrNIAaCHO nocieanel nudpbl 3a4eTHOM KHIDKKU. [Ipexae yem
IPUCTYIUTh K HAIlUCAHUIO KOHTPOJIBHOW pabOThl, HEOOXOIMMO O3HAKOMMTHCS C JINTEPATypOH,
PEKOMEHI0BAaHHOW Ha MPAKTHUYECKUX 3aHATHIX.

B xonue kaxaoit paboTsl HEOOXOAMMO MPUBECTH CHHCOK MCIOIB30BAHHOM JIUTEPATYPHI
U JIpyT'UX UCTOYHUKOB HH(OPMALIHH.

MeTtoauveckue peKOMEeHIAMH 0 MOJATO0TOBKE K TECTOBOMY KOHTPOJIIO

TecTbl - 3TO 3agaHus, MpeaycMaTPUBAIOIINE KOHKPETHBIM, KpaTKUW, YETKUHA OTBET Ha
UMEIOIMECS 3TAIOHBI OTBETOB. ['OTOBACH K  TECTUPOBAaHUIO, HEOOXOAMMO NpopadboTaTh
WHGOPMAIMOHHBI MaTepHuan IO JAUCIUILUIMHE.

OOyuatoemMycsi HEOOXOUMO TMPOKOHCYJIBTUPOBATHCS C TPETMOAABATENIEM I10 BOIPOCY
BbIOOpA yueOHOI JTUTEpaTyphl; YETKO BBISICHUTE BCE YCIOBUS TECTUPOBAHUS 3apaHee.

IIpuctynas k paboTe C TecTaMH, BHHUMAaTEIbHO M O KOHIA IPOYTUTE BOIPOC H

npeajiaracMbi€ BapUAHTBI OTBCTOB. BLI6CpI/ITC IIpaBUJIbHBIC. B mponecce PCUICHHUA
JKCIIATCIIbHO HNPUMCHATHL HCCKOJIBKO IIOAXOAOB B PCIICHHUU 3aJlaHUA. OTO TO3BOJISAET
MaKCHUMaJIbHO ruoOKo OnepupoBaThb MCTOdaMU PCUICHNA, Haxogs Ka)KI[BIﬁ pas

ONTUMAaJIbHBIA BAPUAHT.

HpOME)KYTO'-lHaﬂ aTTeCTalud

[To utoram 1 u 2 cemecTpa mpoBoauTCs dk3ameH. [Ipu MOATOTOBKE K clade dK3amMeHa
PEKOMEHAYCTCA IIOJIB30BAThHCA MaTCpruajlaMu MPAKTHYCCKUX 3aHATHH U MarcpuaiaMu,
U3YYCHHBIMH B XOJ€ TEKYIIEeH CaMOCTOSATENbHOW paboThl. DK3aMeH MPOBOAMTCS B YCTHOU
dbopme, BKIIOYAET MOJATOTOBKY M OTBETHI O0YYarOIIETOCs Ha TEOPETHYECKHUE BOMPOCHL. Tak ke
oOydaromeMycsi He0OXOIUMO TMPEJICTaBUTh Ha JK3aMEHe BBHITIOJTHEHHYIO ~ PacyeTHO-
rpaguveckyio padborty.

DK3aMeH MPOBOAMTCS B YCTHOUM hopMe, BKIIFOUAET TOJTOTOBKY U OTBETHI 00YYArOIIEroCs
Ha TEOpEeTHYECKUE BOMPOCHL. [10 uTOoram sk3aMeHa BBICTABIISETCS OICHKA.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Ne
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1 2 3 4 5

Jlexyus «BexTopbl Ha MIIOCKOCTU U B | Jlekyus, npezenmayusl c

1. | 1 | mpocTpaHcTBe. Bektopusbie | ucnonvzosanuem Power Point. 2
MIPOCTPAHCTBA»

2 |1 Jlexyus «HenpepoeiBHble (QyHKIUU. | [IpoOremnoe obyuenue )
Touku pa3pbiBa QyHKIIUI
Ipaxmuueckoe 3auamue | Texnonoeus paszeumus

3. | 1 | «Onpenenurenu KBaJIPaTHBIX | KPUMUYECKO20 MbIUUTEHUS 2
MaTpPHID
Ilpakmuueckoe 3anamue «Pemenue | Texnonozus pazeumusi

4. | 1 |cucreM IMHEHWHBIX aNreOpPaMUuECKUX | KPUMUUECKO20 MbIULLIEHUs 2
YPAaBHEHUI»

5. | 1 Ipaxmuueckoe 3auamue | Texnonoeus pazeumus )
«3amMeuarenbHbIC MPEISIbD» KpUMuU4eckKo20 Mulul1eHUsl
Jlexyus. «IIpousBonnsie | Jlekyus, npezermayusi c

6. | 2 | mpocredimux GyHKIMA, OOpaTHOH, | ucnorvzosarnuem Power Point. 2
CIOKHOU (DYHKITUI
Jlexyus. «ITpumenenue | Jlexyus, npe3eHmayus c

7. | 2 | OpoM3BOAHOM K  HCCIENOBAHMIO | ucnoivzosanuem Power Point. 2
byHKIIN
Jlexyus. «I"'eomeTpruueckue u | Jlexyus, npesenmayus c

8. | 2 | dbusuueckue NPUJIOKEHUS | ucnoavszosanuem Power Point. 2
HMHTErpajia»
Ipaxmuueckoe sauamue. | Ilpobremnoe ob6yuenue

9. | 2 | UnTerpupoBanue palMOHAIBHBIX 4
JIpooei»
Ilpaxmuueckoe sauamue. | Ilpobremnoe ob6yuenue

10.| 2 | «HccnenoBanue GyHKIHHA u 2
NOCTPOCHHUE TpaduKay

TRE: Jexyus. «nrerpupoBanue | Jlexyus, npesenmayus c 2
palMOHAIBHBIX APOOEii» ucnoavzosarnuem Power Point.
Jexyus «CtpykTypa obero | Jlexyus, npe3eHmayus c

12.| 3 | pemieHusl JIMHEHHOTO OJHOPOJHOIO | Ucnoaw3zosanuem Power Point. 2
YpaBHEHUS»
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YYEBHO-METOJUYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHHE
JUCIHUIIJINHBI
7.1. TlepeyeHb OCHOBHOW W AONOJHHUTEIbHON y4eOHOM JIUTEpaTypPbl

CnuCcOK OCHOBHOM JIMTEPaTypPbl

Kyxkosa, I. C. Maremaruka ans HanpasineHust «busnec-unpopmaruka». Y.II : yuebHoe mocobue s
OpraHu3alMk CaMOCTOSATEIBLHON palboThl B oOydaromiedi oOpasoBarenbHOM cpeae Moodle / I C.
Kykosa, I'. B. boiikoBa ; nox pemaxuueit I. C. )KykoBoil. — Mocksa : IIpomereii, 2024. — 416 ¢c. —
ISBN 978-5-00172-652-4. — Texkct : anektpoHnbiii // IludpoBoii obpa3oBarenbhbiii pecypc PR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/153513.html (mara obGpamenus: 12.09.2025).
— PexxuM jrocTyna: Juist aBTOpU3HP. MOJIB30BATEIICH

3amanaeB, C. A. Maremaruka Ha s3bike R : yuebnmk / C. A. 3amamaeB. — 3-e u3g. — Mocksa :
[Tpomereit, 2024. — 346 c. — ISBN 978-5-00172-606-7. — Tekct : snexrponnsiid // Iudposoi
obpazosarenbHbiil pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/153466.html
(mara obpamenus: 12.09.2025). — Pexxum goctyna: st aBTOPU3UP. MOIb30BaTEIICH

Ucnamranues, /[. B. Maremaruka. Y. 1. Crenennast u nokasatenbHass GyHKUuuU : npaktukym / J[. B.
Ucnamranues, B. b. ITatkoBa. — Mocksa : At [Iu Ap Menua, 2025. — 87 ¢. — ISBN 978-5-4497-
4359-6 (u. 1), 978-5-4497-4360-2. — Texcr : anexkrponnbiit // L{udposoit oOpazoBaTenbHbIN pecype
IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/150459.html (1ata o6pamenus: 02.10.2025). —
Pexxum moctyma: mist apropusup. nmosibizoBareneid. - DOI: https://doi.org/10.23682/150459

Ucnamranues, [I. B. Maremaruka. Y. 2. Jlorapudmuueckas ¢ynkuus : npaktukym / J[. B.
Ucnamramues, B. b. [larkoBa. — Mocksa : Aii [Ilu Ap Meaua, 2025. — 50 ¢. — ISBN 978-5-4497-
4362-6 (u. 2), 978-5-4497-4360-2. — Texkcr : anmekTponHbIi // LludpoBoit oOpazoBaTenbHBIN pecypc
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/150460.html (mata obOpamenus: 02.10.2025). —
Pexxum noctyna: ans aBropusup. moib3osateneil. - DOI: https://doi.org/10.23682/150460

Wcnamranues, JI. B. Maremaruka. Y. 3. Tpuronomerpuueckue (QyHKIHH U HX NpeoOpa3oBaHUS :
npaktukym / 1. B. Ucnamranues, B. b. [IatkoBa. — Mocksa : At [Tu Ap Menua, 2025. — 74 ¢. —
ISBN 978-5-4497-4639-9 (u. 3), 978-5-4497-4360-2. — Tekcr : osnektpoHHbil // Ludposoii
obpazoBarenbHbiii pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/154253.html (z1aTa
oopamenusi:  02.10.2025). — Pexum pgoctyma: mais aBTOpH3up. Tmondb3oBareneid. - DOI:
https://doi.org/10.23682/154253

KoctiokoBa, H. . KomOuHaTOpHBIE anrOpUTMBI JJII POTPaMMHUCTOB : ydeOHoe mocobme / H. U.
KoctiokoBa. — 4-e¢ m3a. — MockBa : UHreprer-YHuepcurer Mubopmaimonnsix TexHOMOTrHiA
(UHTYUT), Au Ilm Ap Memma, 2024. — 216 c. — ISBN 978-5-4497-2406-9. — Tekcr :
anektpoHublt  //  Iludposoit oOpazoBatenvubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/133945.html  (mata oOpamenus: 12.09.2025). — Pexum pgocryma: mis
aBTOPH3UP. MMOJIb30BATENEH

Martemartuka: nuddepeHalbHbIE YpaBHEHUS, PSJIbI, TEOPHUS BEPOSTHOCTEH M MaTeMaTHYecKas
cratuctuka : mpakTukym / cocraButenu O. A. Cokomnoa, A. A. Cugopenko. — Boponex :
Boponexckuii rocynapctBeHHbId TexHuueckuid yausepcuter, 9bC ACB, 2025. — 100 ¢. — ISBN
978-5-7731-1231-0. — Texkcr : snextponHslii // L{udposoii oOpasosarenbuelii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/152442.html (mara oOpamenus: 02.10.2025). — Pexum
JIOCTYTIA: JIIsl aBTOPU3HP. NOJIb30BaTEIeH

Cwmupnos, /I. E. [ludposas matematuka B LibreOffice Calc : yuebnoe mocodue / JI. E. Cmupnos, 1O.
I1. KumkoBuu, E. C. Hukutuna ; nox penakuueit . E. CmupnoBa. — Mocksa : [Ipomereit, 2024, —
244 c¢. — ISBN 978-5-00172-638-8. — Tekcr : anekrponHslit // LludpoBoit 06pazoBaTeNbHbII pecypc
IPR SMART : [caiit]. — URL: https:/www.iprbookshop.ru/153569.html (mata oOpamienus: 12.09.2025). —
PesxxuM focTyna: uisi aBTOPU3UP. T0JIh30BaTENCH

Cnucok 10N0JTHUTEIbHOM JTUTePaTyphl
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Bbopucoga, JI. P. Maremaruka u ananu3 qaHHbIX ¢ moanaep:xkkoit MS Excel u s3pika R. [paktukym. Y.1 :
yuebnoe nocodue / JI. P. Bopuconra, U. 10. Censix, M. b. Xpumnynona ; nox pexaknueid 1. FO. Cenpix.
— Mocksa : Ilpomereit, 2024. — 374 c¢. — ISBN 978-5-00172-595-4. — TekcT : 31eKTPOHHBIN //
[Hudposoit 00paszoBaTeIbHBIN pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/153435.html (mara oOpamenus: 12.09.2025). — Pexum jgoctyma: ajs
aBTOPU3UP. OJIb30BATENCH

Brruucnurenpaas matemartuka : yaueOHnoe nmocodue / B. H. Bapamaes, 1O. B. Ocunos, I'. JI. Caduna, H.
H. PoraueBa. — Mocksa : MUCU-MI'CY, Aii [Iu Ap Meaua, 9bC ACB, 2024. — 88 ¢. — ISBN 978-
5-7264-3472-8. — Texct : snextpoHHbiil // Ludposoii obpazoBatensHbi pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/140466.html (mata oOpamenus: 02.10.2025). — Pexum
JIOCTYTA: JI7Isl aBTOPU3UP. MOJIb30BaTEICH

lankuna, M. 1O. [luckpernas matemaruka. [Ipumepsr u 3amaum : npaktukym / M. 1O. Nankuna. —
HoBocubupck : Cubupckuil rocygapCTBEHHBIM YHHBEPCUTET TEIEKOMMYHUKALUA M HH(DOPMATHUKH,
2024. — 29 c. — Tekcrt : anexrponHslii // [{ludposoit oopazoBarenbubiii pecypc IPR SMART : [caiit].
— URL: htps://www.iprbookshop.ru/149507.html (nata obpamenus: 12.09.2025). — Pexum noctyna: amns
aBTOPH3UP. MOJIb30BATEIEH

Pacrommunna, O. M. Briciias matematuka : npaktukym / O. M. Pactornuuna ; nox peaakuueit A. U.
Hwxnukosa, T. H. IlomoBoii. — 2-¢ wm3a. — MockBa : MOCKOBCKHH IIeJarorndecKui
rocyiapcTBeHHblii yHuBepcurer, 2024. — 138 c. — ISBN 978-5-4263-0534-2. — Tekcr :
anektponublt  //  Iludposoit oOpazoBatenbubiii pecypc IPR SMART : [caiit]. — URL:
https:/www.iprbookshop.ru/145684.html  (1ata oOpamenus: 02.10.2025). — Pexum pocryma: uist
aBTOPU3HP. N10JIb30BATENEH

UYepnsiea, C. H. [luckperHas matematrka B mporpammupoBanuu. [Ipaktukym : yue6HOe mocobue / C.
H. Yepnsiesa, JI. A. Kopo6osa, 1. C. ToncroBa. — Boponex : BopoHexckuil rocyaapCTBEHHBIH
YHUBEPCUTET HMHXKEHEpHbIX TexHosorui, 2023. — 60 c. — ISBN 978-5-00032-623-7. — Tekcr :
anektpoHubit  // Iludposoit oOpazoBatenbHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/132741.html  (mata oOpamenus: 12.09.2025). — Pexum pgoctryma: mis
aBTOPHU3HUP. MOJIb30BATENEH

7.2 IlepeueHb pecypcoB HH(POPMALMOHHO-TEJIEeKOMMYHUKAIIUOHHOM ceTu «AHTEpHET»

http://elibrary.ru - Hay4yHas 3ieKkTpoHHast OnOIroTEKA.

7.3. UnpopManmoHHbIe TEXHOJOTHH, JTUIEH3NOHHOE MPOrPaMMHOe o0ecrneyeHune

JIMIIeH3NOHHOE POTpaMMHOe | PeKBU3UTHI TUIICH3UI/ JTOTOBOPOB

o0ecrieueHue
MS Office 2003, 2007, 2010, Ceenenus 06 Open Office: 63143487, 63321452, 64026734,
2013 6416302, 64344172, 64394739, 64468661, 64489816,

64537893, 64563149, 64990070, 65615073
Jluniensus 6eccpounas

Antusupyc Dr.Web Desktop JIM1IeH3NOHHBIN CepTUDHUKAT

Security Suite Cpok nevictBus: ¢ 24.12.2024 no 25.12.2025
KoncynpranT Ilmtoc Jorosop Ne 272-186/C-25-01 ot 30.01.2025 1.
Hudposoii oOpazoBatenbublii | JInnensnonnsiit qorosop Ne 12873/2511 ot 02.07.2025 .
pecypc Cpok aeitctBus: ¢ 01.07.2025 r. 1o 30.06.2026 .

IPR SMART

becnmatroe I1O

Sumatra PDF, 7-Zip
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

8.1. TpeGoBanus kK ayTMTOPUAM (MOMeLIEHUAM, MeCTaM) /1JIsl IPOBeAeHUs 3aHATHI
1. YueOHasi ayquTOpUS 11 NPOBeeHNs 3aHATHI JIEKIIHOHHOT0 THIA

Criennanu3upoBaHHas MeOEb:

Kadenpa - 1., tocka menoBas - 11t., maptsl - 30mwT., cTynbd - 61mr.,

Habop nemoHCcTpanimoHHOro 060pyA0BaHMs U yUeOHO-HATIISAHBIX TOCOOUH, 00eCeunBarOIInX
TEMaTU4YECKHE WIIIOCTPALUH:

[TpoexTop - 1mt. Dxpan MoTopuzoBaHHbIi - 1mT. HoyTOyK -1mIT.

2. Y4yeOHas ayaiuTOpPHUs AJIsl IPOBEICHUS 3aHATHI JIEKIIMOHHOI0 THIIA

Crneunanu3upoBaHHasi MeOEb:

Kadenpa namonpHas - 1mr., cTyn npenojaBaTeiabCKUil MATKHUM - 11IT., mapTel - 181T., CTynbs
MATKHE -3211T., CTyJIbs yueHu4eckue- 1 1 mr., tocka menosas - 1mr.

Habop nemoHCcTpanimoHHOro 060pyA0BaHMs U yUeOHO-HATIISAHBIX TOCOOUH, 00eceynBaroIInuX
TEMaTUYECKHE UIUTFOCTPALIUU:

WNuTepakTuBHas cucreMa — | mT.

Cucremuslii 6510k -1 mT.

ITpoexrop — 1.

3. Y4eOnas aynuTopusi AJ1s IPOBeACHNUA 3aHATHI CEMHHAPCKOI0 THIIA, KypCOBOIO
NPOeKTHPOBAHNS (BBINOJTHEHNE KyPCOBBIX padoT), PYNIOBbIX U HHANBUAYAJbHBIX
KOHCYJIBTAIMH, TEKYLIEI0 KOHTPOJISl ¥ POMEKYTOYHOM aTTeCTalliu.
Crnennanu3upoBaHHasi MeOEb:

Hocka menoBas - 1mt., maptel - 35 mWr., cTynbs - 66 wT., Kadeapa HamonpHas - 1T,
TexHMUecKue cpencTBa 00ydYeHus, CayXKalue Ui IpeocTaBlIeHUs yaeOHOH nHpopMaIiu
00NBIION ayAUTOPUU:

Hacrennsiii sxpan — 1 mr;

IIpoektop — 1,

HoytOyk — 1.

4. YueOHas ayiMTOpPHUs AJIs1 IPOBe/IeHUsI 3aHATHI CEMHUHAPCKOI0 THIIA, KYPCOBOI0O
NPOEKTHPOBaHNS (BbINOJIHEHUE KYPCOBBIX padoT), IPYNNOBBIX M MHAMBHAYAJIbHBIX
KOHCYJIbTALUMM, TEKYLIero KOHTPOJISI M IPOMEKYTOYHOM aTTecTaluH.
Criennanu3upoBaHHas MeOeb:

Kadenpa nacronpHas - 1mr., tocka MenoBas - 11IT., CTyJbs - 651IT., TapThI - 341IT.
TexHuueckue cpencTBa 00ydeHus, caykKalue Ui IpeJocTaBlIeH!s yueOHoH nHdopMau
0O0JIBbIION ay TUTOPHUH:

DKpaH Ha mTaTuBe — | MmIT.

[Ipoextop — 1 mit.

HoytOyk — 1 miT.

5. YueOnass ayauTopusi /Ui NPOBEJACHHS] 3aHATHI CEMHUHAPCKOI0 THIA, KYPCOBOIO
NPOEKTHPOBAaHUS (BBINOJHEHHE KYPCOBBIX paldoT), IPyNmoBbIX M HMHAWBHAYAJbHBIX
KOHCYJIbTALMI, TEKYIIEr0 KOHTPOJISI H NPOMEKYTOYHOM aTTecTaluM.

Crneunanu3upoBaHHasi MeOEb:



Kadenpa nacronpHas - 1mr., maptel — 28 mr., cTynss - S1mrt., 1ocka MenoBas - 1mT.
TexHuueckue cpencTBa 00y4eHus, ciayXkKalue Ui IpeJocTaBlIeHus yueOHOH HHpopMau
OO0JIBIION ayUTOPUU:

[IpoekTop -1 mT. kpaH pyJTOHHBI HacTeHHBIN -1 mT. HoyTOYK -1 1mIT.

6. YueOHasi ayiuTOpHUs 1JIsl IPOBEACHUS 3aHATHH CEMUHAPCKOIr0 THIIA, KYPCOBOI0
NMPOEeKTUPOBAHUS (BbINOJTHEHHE KYPCOBBIX padoT), TPyNNOBBIX U HHAMBUAYAJBHBIX
KOHCYJIbTALMIi, TEKYLLIEr0o KOHTPOJISI U IPOMEeKYTOYHOM aTTecTalluH.
Criennanu3upoBaHHas MeOEb:

Kadenpa HacronpHas - 11mT., cTON NpenoaaBaTeabCKUM - 11IIT., CTYJ MATKHM - 11IT., TAPTHI -
16mr., cTynbs — 32 mIT., TOCKa MeJioBast - 11IT., mKad ABYXIBEpHBIN - 11T,

TexHuyeckue cpefcTBa 00yUYeHUs, CIyKallue Ui IPe0CcTaBiIeHus yueOHoi nHpopManuu
0O0JIbIION ay IUTOPUH:

OKpaH Ha mTaTuBe — | mT.

ITpoexrop — 1 .

HoytOyk — 1 miT.

7. IlomenieHue 1Jis1 CAMOCTOSATEIbHOM PadoThbl. BUOIMOTEYHO-N31ATEILCKUA HEHTP

Otaes 00Cay:KMBaHNUS MEYATHBIMU U3TAHUSIMU

Crneunanu3upoBaHHasi MeOEb:

Paboune ctonsl Ha 1 mecTo — 21 mT.

CryJnibs — 55 .

Habop nemoHCTpanmoHHOTO 000PYAOBAaHMS U yU4eOHO-HATIISAHBIX TTOCOOUH, 00eCTIeYnBaIOIINX
TEMaTUYECKHE WILTIOCTPAIIH:

DKpaH HACTeHHBINA — | mIT.

IIpoexTop — 1 mr.

Hoytbyk — 1 mir.

NudopmannonHo-o6nd1uorpadpuyeckuii oTaedr.

Crnennanu3upoBaHHas MeOEb:

Pabouwne ctonbl Ha 1 MecTo - 6 mIT.

Crynbs - 6 mrT.

KommnbroTepHas TeXHUKaA C BO3MOKHOCTBIO TIOJKITIOUEHUs K ceTH «HTepHeT» 1 obecrnieueHneM
JOCTyTa B 3JIEKTPOHHYIO HHPOpMaIoHHO-00pa3zoBaTenbHyto cpeny PI'bOY BO «CesKasl'A»:
ITepcoHanbHbIN KOMIBIOTEP — 11T.

Ckanep — lmr.

MOV — lmr.

Otaen 00cay:KUBAHNUS JIEKTPOHHBIMU U3JAHUSAMU
Cnenuanu3upoBaHHasi MEOEIb:

PaGouue ctomnsl Ha 1 MecTo — 24 mmT.

Crynbs — 24 wr.

HaGop nemMoHCTpaiimoHHOro 000pyI0BaHUs U Y4eOHO-HATIISAHBIX TOCOOMH, 00eCTeYnBaIONINX
TEMaTUYECKHE WILTIOCTPAIUH:

WNurepakTuBHas cuctema — 1 mr.

Monurop — 21 .

CereBoit TepmuHan —18 wir.

IK — 3 .

M®YV — 2 mir.

[Tpuntep — 1.



8.2. TpeGoBaHusi kK 000py10BaHUIO Pa0OYNX MECT NpenogaBaTess U 00y4aroIIuXCs

Pabouee mecTo npenogaBarens, OCHAIIEHHOE KOMITBIOTEPOM C JOCTYIIOM B MIHTepHeT.
PaGoune MecTta 00ydarolMXcsi, OCHAIlEHHBbIE KOMIbIOTEpaMH ¢ JocTynoM B MHTepHer,
npeHa3HaYeHHbIE Ul pa0OThI B 3JIEKTPOHHOH 00pa3oBaTeiIbHOI cperne, U T.11.

8.3. TpeGoBaHus K crieUAJIU3HPOBAHHOMY 000PYA10BAHMIO HET

9. OCOBEHHOCTH PEAJ/IMBALIMU JUCHUIIJIMHBI 1151 UHBAJIM1OB U JIMIL C
OI'PAHUYEHHBIMUA BO3MOKHOCTAMM 310POBbs

Jns obecriedeHus: 0Opa3oBaHMsI WHBAIMIAOB M OOYYAIOUIMXCS C OTPAHUYCHHBIMU
BO3MOKHOCTSIMUA 3JI0pPOBbsI pa3pabaThiBaeTcs (B cliydae HEOOXOIUMOCTH) aaanTHpOBaHHAs
oOpa3oBarelibHasl MporpamMma, UHJIMBHAYaJIbHBIM y4eOHBIN IJIaH C YYe€TOM OCOOEHHOCTEH HX
NMCUXO(PU3NUECKOTO PAa3BUTUS M COCTOSIHHSL  3JI0POBBS, B YAaCTHOCTH TMPHUMEHSETCS
WHANBUIYAIBHBIN TOIXO0J K OCBOSHUIO TUCIUIUIMHBI, WHIWBUIYyalbHBIC 3aJaHus: pedeparTsl,
MMCbMEHHBIC PaOOThI M, HA00OPOT, TOJIBKO YCTHBIC OTBETHI W JWAJIOTH, WHIWUBUIYAIbHBIC
KOHCYJIbTAIliM, WCIOJIb30BaHUE JUKTOGPOHA W JPYIHX 3aNMUCBHIBAOIINX CPEJICTB IS
BOCITPOM3BE/ICHHUS JIEKIIMOHHOTO U CEMUHAPCKOI0 MaTepuaa.

B mensx oOecreueHuss oOydaromuxcs WHBAIWAOB W JIMII C OTPAHHYCHHBIMH
BO3MOKHOCTSIMA ~ 3JIOPOBBSl  KOMIUIEKTYeTCs (POHI OCHOBHOM Y4YEOHOW JIUTEPaTypOH,
aIaNTUPOBAHHON K OTPAHHYCHHUIO DIICKTPOHHBIX O00pa30BaTEIBHBIX PECYPCOB, TOCTYN K
KOTOpbIM opranuzoBaH B BHUIl Axanemun. B OubOmuoTexke NpPOBOIATCS WHIWBUIYAIbHBIC
KOHCYJIbTAIIUU JIJIsl JAaHHOW KaTerOpHH IMOJb30BaTelied, OKa3bIBACTCS MOMOIIb B PETUCTPALIUU U
WCIIOJIb30BAHUM  CETEBBIX W JIOKAJTBHBIX  DJICKTPOHHBIX  0Opa30BaATENBHBIX  PECypPCOB,
MPEA0CTABIIAIOTCS MecTa B YUTAIHLHOM 3aje.



[Tpunoxxenue 1

®OH/JI OHEHOYHbIX CPEIACTB

O ANCIUIIJIMHE Marematuka



1. MACIIOPT ®OHJIA OLIEHOYHBIX CPEJICTB IO JUCIHUTIIJINHE

MareMaTHKa

1. Komnerenuuu, popmMupyembie B mpolecce H3yUYeHHs TUCHUNIUHbI

WNunexc DopMyIMPOBKa KOMIIETEHIIUH

OIIK-1 CriocoGeH NpUMEHSTh €CTECTBEHHOHAY4YHble U OOIIEUH)KEHEPHbIE 3HaHMUS,

MCTOAbI MATCMATHYCCKOI'0 aHaJinM3a W MOACIMPOBAHUA, TCOPCTHYCCKOI'O H
SKCIICPUMCHTAJIBHOT'O UCCJIICJOBAHUS B HpO(l)eCCI/IOHaJ'II)HOI\/'I JACATCIIBHOCTH,

2. OTanbl (l)OpMI/IPOBaHHﬂ KOMIICTCHIIMMA B IIPOLECCE OCBOCHUA NUCHUITJIMHDBI

OcHoBHBIMU dTanamMu  (HOPMHUPOBAHMSI YKA3aHHBIX KOMIIETEHIMH TIpH U3YyYECHUU
JTUCIUTIIMHBI SIBIISIFOTCS MTOCJIEIOBATEILHOE N3YUEHUE COACPIKATEIBLHO CBSI3aHHBIX MEXKITY COO0M
pa3nenoB (Tem) yueOHBIX 3aHATHH. W3ydeHwe Kaxkaoro pasaena (Tembl) Hpearnojaraer

OBJIQJICHHE OOyYarOIIMMHUCS  HEO0OXOAMMBIMH

KOMIICTCHIIUSMU. PGBYJ'IBTaT arrecTaiuu

06yqa}01u1/1X05{ Ha pPa3jiIMdYHbIX JTalax (bOpMI/IpOBaHI/IH KOMIIETCHIIUM IMOKa3bIBaeT YPOBCHb

OCBOEHUS KOMIETEHIINH 00y4arOIIUMHUCH.

OTalHOCTh (I)OpMI/IpOBaHI/IH KOMIIETEHITHM npaMoO CBA3aHa C MCECTOM IOUCHUIUIMHBI B

00pa30BaTesIbHOM porpaMme.

Pazaenpl ITMCIIUIIIIMHBI

®opMupyemMble KOMIEeTeHIUH (KOABI)

OIIK-1
Pasoen 1. dnemeHTH TMHEHHOHN anreOpHI. +
Paszden 2. DnemeHTHI BEKTOPHOH anTreOpsl. +
Pasden 3. Ananutudeckas TeOMETpUS  Ha +
IUIOCKOCTH U B IPOCTPAHCTBE.
Paszoen 4. BBeneHue B aHaus. +
Paszoen 5. VnrerpanbHoe ucuuciieHue (GYHKIUH +
OJIHOU IIEPEMEHHOM.
Pazoen 6. JluddepeHnumansHoe HUCUHUCICHHE +
(bYHKIIUHM HECKOJIbKHX IMEPEMEHHBIX.
Pasoen 7. Yncnosble 1 GYHKIUOHAIBHBIE PSIBL. +




3.I1oka3aresin, KpUTEPUHU U CPEACTBA OLIECHUBAHMS KOMIIeTeHIIM, JOpMHUPYyeMBbIX B NpoLecce U3y4YeHUs TUCIUTIIUHbI
OIIK-1. CmocobGeH mNpUMEHSATh €CTECTBEHHOHAY4YHbIE M OOIIEMH)KEHEPHbIC 3HAHUS, METOIbl MaTEMaTUYeCKOrO aHaju3a W MOICTUPOBAHMA,
TEOPETUYECKOI0 U IKCIEPUMEHTAIBHOIO UCCIIEIOBAHUS B MPO(PECCUOHAIBHOM 1eATeIbHOCTH

HNunuxaropsl Kputepnn oneHnBaHus pe3yJibTaTOB 00y4eHHUs CpencrBa olleHUBAHMS
JOCTHKEHUS pe3yJIbTaTOB 00yYeHHs
KOMITeTEeHIUU HEY/JIOBJIETBOPUTEJIbH | YI0BJIETBOPUTEILHO XO0pOII0 OTJIMYHO Texymmii IIpome:kyTo
0 KOHTPOJIb YyHas
arTecTanus

1 2 3 4 5 6 7
NJIK-OIIK-1.1. He npumensier YactruuHo npumeHsaer | [IpumeHseT MeTo bl VYBepeHHO NPUMEHSET | TECTOBBIN
[Ipumenser MeToab! METOJIBI METOJIBI MaTEeMaTHYECKOTO METO/IBI KOHTPOITb,
MaTeMaTHYeCKOTOo MaTeMaTH4YeCKOro MaTeMaTH4YeCKOro aHanuza u MaTeMaTHYEeCKOTO KOHTPOJIbHAS OK3aMeH
aHanmm3a u aHaiau3a u aHanau3a u MOJEJIUPOBAHUS B aHanuza u paborta,
MOJIEJTMPOBAHHS B MOJIEJIMPOBAHHUS B MOJIEJIMPOBAHHUS B pohecCHOHATBHOM MOJIEJIMPOBAHUSA B KOHTPOJIbHBIC DK3amMeH
po(heCcCHOHATBHON npodecCHOHaANBHOM | mpodeccuoHaabHON JIESTeILHOCTH po(heCCUOHANTBHOMN BOTIPOCHI,
JEeSITENbHOCTH JIeITENHOCTH JIeITENHOCTU JESITENbHOCTH KOJIJIOKBUYM, prp
NAK-OIIK-1.3. He nemonctpupyer YactuuHo JeMoHCTpUpyeT 3HaHUS O | YBEPEHHO TECTOBBIN
JleMoHCTpUpyeT 3HaHUA | 3HAHUSA O JIEMOHCTPHUPYET COBpPEMEHHBIX JEMOHCTPUPYET KOHTPOIIb,
0 COBPEMEHHBIX COBPEMEHHBIX 3HaHUA O €CTECTBEHHOHAYYHBIX 3HAHHUSA O KOHTPOJIbHAs
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBI | COBPEMEHHBIX KOHIETIIHSX, COBpPEMEHHBIX paborta,
KOHIEMIHSIX, X KOHIEMIHSIX, €CTeCTBEHHOHAYYHBIX | OOLIEWH)KEHEPHBIX €CTECTBEHHOHAYYHBIX | KOHTPOJIbHBIE OK3amMeH
OOIIEHHKEHEPHBIX 001IenH)KEHEPHBIX KOHIIEMIIHSX, MO/IX0JaX, METOAAX KOHUEMIHSIX, BOIIPOCHI,
MOIX0J1aX, METO/IaxX MOJIX0J]aX, METO/IaX | OOIIENH)KEHEPHBIX MaTeMaTHYECKOTO OOIIEeMHKEHEPHBIX KOJUIOKBUYM, PIp DK3amMeH
MaTeMaTHYECKOTO MaTeMaTHIeCKOTO MOIX0J1aX, METO/IaX aHanmm3a u MOIX0J1aX, METO/Iax
aHanm3a u aHaJIN3a U MaTeMaTH4YeCKOro MOJIETUPOBAHUS MaTeMaTH4YEeCKOTO
MOJICTTMPOBAHUS MOJIETHPOBAHUS aHam3a u aHanmmza u

MOJIETTMPOBAHUS MOJICTTMPOBAHHS

NIK- OIIK-1.6. He npumenser YactuuHo npumMensier | [Ipumensier 3HaHuA B YBEpEeHHO NPUMEHSET | TECTOBBIN
[IpumeHnseT 3HaHUS B 3HAHUS B 00JIACTH 3HAHUS B 00JIACTH obnacTtu 3HaHUS B 00IaCTH KOHTPOIIb,
obractu (dbyHIaMeHTaTbHON (dbyHIaMeHTaTbHON (hyHIamMeHTanTbHON (hyHIaMeHTaTpHOU KOHTPOJIbHAS SK3aMeH
(hyHIameHTaTbHON MaTeMaTHKH U MaTeMaTHKH U MaTEeMaTHKH U MaTEeMaTHKH U paborta,
MaTeMaTHKH U €CTEeCTBEHHOHAYYHbI | €CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYUYHBIX €CTECTBEHHOHAYYHBIX | KOHTPOJbHbIE SK3aMeH
€CTECTBEHHOHAYYHBIX X TUCITUILIUH B JUCIIUILIINH B TUCIIUILINH B TUCIIUTUIVH B BOTIPOCHI,
TUCITUTUTHH B npodeccruoHanbHOW | TpodheCCHOHAITBHOMH PO eCCHOHATTEHOM podeCCHOHATTEHOM KOJUTOKBUYM, PTP
npodeccHOoHANBEHON JIeITeTbHOCTH. JIeSITeTbHOCTH. JeSITeTLHOCTH. JeSITeTbHOCTH.
JeSITETbHOCTH.




4. Komnjekrt KOHTPOJIbHO-0IICHOYHBIX CPEACTB M0 JTUCHHUILINHE

Bomnpocekl K 3k3aMeHy M0 JUCHUIIINHE
«MaTteMaTHKa»

Cemectp I

1. Marpuupl, aeiictBust Hag MaTpuriamu. Panr marpuiel. OOpaTHas MaTpuIia.

2. OmnpegnenuTeny, OCHOBHBIE CBOMCTBA ONPENEIUTENEH.

3. Cucremsl IMHEHHBIX anreOpanueckux ypaBHeHui. Teopema Kponekepa — Kanemnu. Meron
l"aycca, Mmeton oOpatHOl MaTpullsl, popmysel Kpamepa.

4. Bekropsl. OcHOBHBIE onpeneneHusd. JyinHa Bekropa. JInHeliHbple onepaluy Hajl BEKTOPaMH.

5. CkanspHoe npou3Be/IeHUE BEKTOPOB, UX CBOMCTBA, KOOpAMHATHAsA (hopma, TPUMEHEHHUE.

6. BexTtopHOoe mNpou3BeNeHHE ABYX BEKTOPOB, MX CBOWCTBa, KOOpAMHATHas (opma, MpH-
MEHEHHE.

7. CmeniaHHOE NPOU3BEIEHUE TPEX BEKTOPOB, UX CBOMCTBA.

8. BriBoxg o0miero ypaBHEHHs IUIOCKOCTH, T'€OMETPUYECKUH CMBICT €ro KO3(pPHUIIMEHTOB.
Pa3nnynble TUNBI ypaBHEHUS IUNIOCKOCTH, PACCTOSIHUE OT TOYKHU J0 IUIOCKOCTH.

9. BekTopHOE, KaHOHMYECKOE M IapaMETPUYECKOE YPABHEHHUs MpPsSMOM B IPOCTPAHCTBE,
[apajUIeIbHOCTh U NEPIEHAUKYJISAPHOCTh JABYX MPSAMBIX. YTOJI MEXAy MpsIMOH H
IJIOCKOCTBIO, YCIIOBUSI IPUHAJIEKHOCTH MTPSAMOM U INIOCKOCTH.

10. O6uiee ypaBHEeHHMe TIpsMOii B R’ (ypaBHEHHS NMPAMOi Ha MIOCKOCTH). YTON MEXIY ABYMs
npsAMBIMU. PaccTostHMe OT TOYKM 1O HPAMON. YCIOBUS NApAUIENBHOCTH MW IEp-
NEHAUKYJSIPHOCTH ABYX NPSMBIX. Y paBHEHUE NIPSIMON B OTpE3KaX.

11. YpaBHEeHME OKPYKHOCTH, JUIMIICA.

12. YpaBHeHue runepOosbl 1 napadodibl.

13. DnemenTsl Matematuueckou Joruku. llpemen mocmemoBaTenbHOCTH. beckoHEeYHO Masbie
[OCTIeIOBATEIbHOCTH, TEOpeMbl O OECKOHeYHO MajblX. Teopembl 0 mpezenax.
[lepexon k npeneny B HepaBeHCTBaX. MOHOTOHHBIE [TOCIIE0BATEIBLHOCTH.

14. Yucino e.

15. OcHoBHbIe TeopeMbl 0 npenenax. [lepexon k mpeneny B HepaBeHcTBaX. [lepBblit U BTOpOIt
3aMeuaTeNIbHbIE IPEEIIbI.

16. Teopema BeiiepmTpacca. HenpepblBHOCTh 3yeMeHTapHbIX GyHKIUNA. OrpaHUYeHHOCTH
HenpepbIBHBIX (YHKUIUI Ha oTpe3ke. [IpoMexyTouHble 3HAUEHUS! HEMPEPbIBHBIX (YHKLUN
Ha otpe3ke (Teopema bonbriano-Komm). 'eomerpudeckuii 1 MexaHUUECKUA CMBICTT.

17. CBsa3p nuddepennmana u npousBoanoi ¢pynkiuu. Ilpumenenne auddepennnana B npu-
OJIMKEHHBIX BHIYMCIICHUSX.

18. [Ipon3BoHbEIE CyMMBI, IPOU3BEIEHUS U YACTHOTO.

19. IlpousBonHass cnoxkHOW (QyHKIHMH, JOrapuMHUUECKOW, TIOKA3aTeIbHON, CTETICHHOU
¢ynkuuu. [Ipon3BoHbIE BHICIINX MOPSAKOB OT CIOXKHBIX (DYHKIIUH.

20. Teopema @epma. O600IIEHHAS TEOPEMA O CPETHEM.

21. Teopema Jlarpanska, Poss.

22. Teopema Kommn. ITpaBuno Jlonurass.

23. [Ipu3HaK MOHOTOHHOCTH (PYHKUMHU. TOUYKH 3KCTpeMyMa.

24. JloctatouHble IpHU3HAKU BSKcTpemMyMma. lccienoBaHue Ha SKCTPEMYM C IOMOIIBIO IPO-
W3BOJIHBIX BBICILIETO MOPSIKA.

25. HauGounbliiiee 1 HauMeHbIIee 3HaUeHUs (PYHKIIMU HA OTPE3KeE.

26. BeITTyK10CTh U BOTHYTOCTh (yHKIMH. Touku nepernda. ACUMNOTOTH KpUBBIX. OOIHH M1aH
MMOCTPOCHHUS TPa(hUKOB.

Cemectp 11
1. IlepBooOpa3Hast pyHKIMY ¥ HEONPEAEICHHBII HHTErpaJl.

2. CpoiicTBa HEONPEIECIECHHOTO UHTETpaIa.
3. HWuTerpan oT OCHOBHBIX 3J€MEHTapHBIX (PyHKIUI (TabKIIa HHTETPAJIoOB).
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13.

14.
15.

16.
17.
18.
19.

20.
21.
22.

23.

24.
25.
26.
27.

28

OCHOBHBIE METO/IBI MHTETPUPOBAHNUS (HEMIOCPEICTBEHHOE UHTETPUPOBAHNE, 3aMEHA Tepe-
MEHHOH, UHTETPUPOBAHUE T10 YACTSIM).

WHTerpupoBaHue palMoHAIbHBIX JpoOei.

WuTerpupoBaHie TPUrOHOMETPUYECKUX (PYHKINH.

HHTerpupoBaHie HEKOTOPHIX UPPALMOHATIBHBIX (DYHKIIHHA.

[ToHsATHE ONPENCICHHOTO UHTErPajla, €r0 FEOMETPUYECKHNA CMBICIL.

CpoiicTBa ONpEEICHHOIO UHTETpala.

. ®opmyna Hetotona-Jleitoauia. Teopema o cpegHem.
. Boruncnenue omnpeieeHHOro HHTerpajia MeToJaMi HHTETPUPOBAHHUSI 110 YaCTSAM U 3aMEHOM

[IEPEMEHHOM.

. HCKOTOpLIC TCOMCTPHUYCCKUC U (I)I/ISI/I‘-ICCKI/IG MPUITOKCHUSA ONIPCACIICHHOTO UHTCIPAJIA.

HecoOcTBeHHbIC HHTETrpaIIbl, MPU3HAKKA CXOJAUMOCTH.

[TpuGinkeHHbIE METOABI BBIYUCICHUS ONPEICIICHHBIX HHTETPAJIOB ((OpPMYIIbI Tparenui,
NPSMOYTOJIBHUKOB, CUMIICOHA), OI[EHKA ITOTPEITHOCTH BHIYHCICHUH.

YacTHbie TPOU3BOIHBIC U YACTHBIC TU(hepeHITHATHI.

Huddepennmpyemoie pynknun. Heooxoaumoe u moctatounoe ycinosue audde-
PEHIIPYEMOCTH.

[TpousBonHas cnoxHoi Gpynkuuu. [lonusiit nupdepennnan.

[TpousBoaHas MO HAMPABICHUIO.

I'paguent. CBsi3p IPOU3BOAHON IO HAIIPABJIEHUIO C TPAJUEHTOM.

[TpousBogHbIe U AU PEepeHIInATBI BBICITUX MOPSIKOB, PABEHCTBO CMEIIAHHBIX
npou3BoIHBIX. Hanbounbmiee n HanMeHbIee 3HaUYCHHUST (DyHKITHH.

DKCTPEMYM H YCIIOBHBIA IKCTPEeMyM (QYHKITUU MHOTHX TIEPEMEHHBIX.

YacTHbIe TPOU3BOIHBIC U YACTHBIC TU(hepeHITHATBI.

Huddepennmpyemoie pynkuuu. Heodxoaumoe u moctatounoe yciaoue auddepeH-
nupyemoctu. [IponsBognas cinoxxnoit ¢hynkuun. [onaeii muddepenmnmann.
[TpousBogHas o HanpaBieHuto. [’ paauent. CBA3b MPOU3BOIHON 1O HATIPABIECHUIO C
rpaguerToM. [IpousBoansie u quddepeHIranbl BRICIIMX TOPSAKOB, PABEHCTBO CMEIIAaHHBIX
MPOU3BOIHBIX.

[Tonsitue uncnoBoro psiga. OcHOBHBIE orpeeneHus. CBOWCTBA CXOISIIUXCS PAIOB.
Heo6xonmumoe ycioBre CXOUMOCTH YUCIIOBBIX PSIIIOB.

Psipl ¢ HeOTpHUIIaTENEHBIMU YeHaMU. [IpU3HaKu cpaBHEHHST CXOUMOCTH Psifa.
Psanet ¢ HeoTpunarensupiMu wieHaMu. [Ipusnak Jlanambepa cxonumoctu psija.

. Panpl ¢ HeoTpuLaTeIbHBIMU YjieHaMu. MIHTerpanbHblil IPU3HAK CXOJIUMOCTH pAAA.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

Psanel ¢ HeoTpunaTenpHpIMU WieHaMu. PanukanbHblil npuszHak Komm cxonuMoctu psaa.
3HaKouYEpEIyIOIIHECS PSAABI.

AOCOI0THAs M YCIOBHAs CXOJUMOCTh 3HaKOIIEPEMEHHBIX PS/I0B.
@yHKUIHMOHAIbHBIE psifibl. OCHOBHBIE OIIPEIETICHMS.

Crenennble psaapl. Onpenenenue. MHTEpBan CXOIUMOCTH CTENEHHOTO psija.
Teopema Abens. JlokazaTenbCTBO.

Paguyc cxoauMoCTH CTEIEHHOTO pAJa.

CBONCTBA CTENIEHHBIX PSIOB.

Paznoxenue ¢pyHkuuii B crenennsle psabl. Paasl Telnopa u MakinopeHna.
Paznoxenue snemeHTapHbIX QyHKUIUH B psija Teitnopa

Psaner @ypee. Tpuronomerpuueckuit psag Oypsoe.

Pasnoxxenue B psin @ypre 21 — nepuoanueckux pyHkuuil. Teopema Jupuxie.
Pasnoxenue B psii @ypbe UETHBIX U HEUETHBIX (PYHKIIHH.



3amayu K IK3aMeHy N0 JucHuIInHe «MartemMaTuka

1. HaiiTi HeomnpeieeHHbIE MHTETPAJIBL.

_[ sinxdx

V3 +2cosx

J. x* sindxdx

J‘(x2 —x+1)dx
xt+2x7 -3

2. Tone3ysick popmysnoit Herorona-JleiiOHMI, BBIYACIUTD OIIPEAeIeHHBI HHTErpaJl.
z
j- cosxdx
o 1+sinx '

3. Haiitu mutomans Gurypsl orpanndeHHON THHUSAME. CIenaTh YepTex.
¥2=9x, y=3x.

4. HaiiTi 9acTHbIE IPOU3BOJIHBIE TIEPBOT'O U BTOPOTO MOPs/IKA (QYHKIIHMU:

z=yx"+y*+2°
5. Haiftu rpamuerT GyHKIUN Z — f (x ) y) B Touxe M ()C , y)

Z:%, M(-12)
X +y

6. lccnenosars pyHKIUIO Z = f ()C, y) Ha DKCTPEMYM.
z=x" +y2 —-2x-2y+8
7. HaliTi HEOnpe1eIeHHbIE MHTETPAJIEL.

j sinxdx

33+ 2cosx

I x* sindxdx

J-(xz—x+l)dx
xt+2x° -3

8. IMonp3ysichk Gopmynoit HetoTona-JIeliOHMITa, BEIYUCIUTH ONPE/IEIICHHBIN HHTETPaJl.
s

2

I cosxdx

o 1+sinx '

9. Haiitu niomaap Gurypsl orpaHudeHHON THHUAME. CienaTh 4YepTex.
V’=9x, y=3x.

10. HaiiTi 9acTHBIE IPOM3BOIHBIE TIEPBOTO U BTOPOT'O IOPSAKA (DYHKIMH:

z=4x"+)y"+2°
11. Haiitu rpagueHt GyHkinuun Z = f(x, y) B TOUKE M(x, y)
5
2=, M(-12)
X +y
12. Uccnenorars GhyHKIMIO Z = f (x,y) Ha KCTPEMYM.
z=x° +y2 —2x-2y+8

13. Haiitu HeonpeeeHHbIE MHTETPaTHL.



Iarctg\/;dx
\/;(1 +X)
Ixsinxcosxdx
I x2dx

x' =81

14. Iome3ysicek hopmynoii HeroToHa-JIeHOHMIIA, BRIYACITHATE ONPECICHHBIN HHTETPa.
T

3

J ctgxdx.

s

4
15. Haiitu mmomanps ¢GUrypsl orpaHndaeHHON TuHISIMA. CHenaTs 4epTex.

y=3x’+1, y=3x+7.
16. HaiiTu yacTHbIE MPOU3BOHBIE TIEPBOTO U BTOPOrO MOPAIKA (PyHKIIMH:

2xy

XYy
17. Haiitu rpaguenT GyHKIMu Z = f(x, y) B TOUKE M()C, y)
z=x?=2xy+3y—1, M(1;2)
18. MccnenoBaTh QyHKIUIO Z = f ()C,y) Ha DKCTPEMYM.
z=2xy—4x -2y
19. Haiitu HeonpeaeneHHbIE HHTETPaIbL.

sinxdx

3'\/ CcO 82 X

1
Ixarcsm—dx
X

J-—3(x-|;3) dx
X +x"—2x

20. [Monbp3ysce popmyinoit HetotoHa-JleiiOHMIIa, BEIYUCIUTD ONPEIeICHHBIH HHTErpall.
0 x
2
j (x> +2)e2dx.
-2

21. Haiiti mutomaas Gurypsl orpaHndeHHON TuHUAME. CHenaTh YepTex.
y=AXx,y=x.

22. HaiiTi yacTHBIC TIPOU3BOIHBIC IEPBOTO M BTOPOTO MOPS KA (QYHKIIUH:

2x —
=20

x+2y
23. Haiitu rpaguenT QpyHkuun Z = f(x, y) B TOUKE M(X, y)

z=x>+y>, M(42)
24. Vccnenosarh QyHKIMIO Z = f (X,y) Ha 9KCTPEMYM.

z=x +8y3 —6xy+1



CEBEPO-KABKA3CKAS T'OCYJAPCTBEHHAA AKAJIEMUA
Kadenpa Maremaruku
202 —202  yueOHbI rojg
Dk3amMeHaMoHHbIN Oner Ne 1

110 JUCHHUITIIMHE MarteMaTuka

Jist obygarommumxcs 1 kypca
Hanpasnenuss noarorosku 09.03.03 Ilpuknaanas nndopmatuka

1. YUwncnoBrie PAAbI: OCHOBHEIC OIIPCACIICHUA.

. Hekoropsle reomerpuueckue u (U3MYECKHE NPHIOKEHHUS OINPENEICHHOTO
UHTErpasa.

3. Haittu HeonpeaeNeHHbIE HHTETPAJIBI.

sin xdx

Vcos® x

3aB. kadenpoii A.M. Koukapos



Bonpochbl K KOJUIOKBHYMY
no aucuunauHe «MaremaTuka»

MaTpuusl 4 onpeaeTuTesH.

[TonAaTHe MaTpuLbI.

Omneparnuu HaJl MaTpULIaMu U KX CBOMCTBA.

OnpenenuTenu, ©X CBOMCTBA.

Brruncnenue onpeaennTennei.

MuHOpBI U anredpandecKue T0MOJTHCHHUS.

Paznoxxenue onpenenuTesnss MaTPUILBI IO SJIEMEHTaM CTPOKH WJIW CTOJIOMA.
OOpatHast MaTpwIa.

. Panr marpuiipl.

Teopus cucTeM JHHEHHBIX YPaBHEHHH.

1.

2.

3.

4,

5.

6.

7.

8
1.
2.
3
4,
5
6.
7.
8.
9,

CucTembl n TUHEHHBIX aaredpandyecKux ypaBHEHUN ¢ N HEU3BECTHBIMHU.
VYciioBre COBMECTHOCTH CUCTEMBI JIMHEHHBIX anreOpandeckux ypaBHenuit (CJIAY).
Marpuunas u BekropHas 3anuck CJIAY.

BrlnyKiblii MHOTOYTOJIBHUK Ha IJIOCKOCTH U MHOTOI'PAHHUK B IIPOCTPAHCTBE.
['eomeTprueckast MHTEpIIpETalus PEILICHHS CUCTEM JIMHEMHBIX YPAaBHEHUI U Hepa-
BEHCTB.

Mertonbl pemennst CJIAY (maTpuunbiii Metoa, Kpamepa, ["aycca).

[Tpumenenue merona Kopaana-I'aycca Kk BBIUMCIEHUSAM paHra MaTpULbl U
00paTHON MaTpHIIbL.

CucrteMbl m JIMHEHHBIX YpaBHEHUN ¢ n Heu3BecTHhIMU. Teopema Kponekepa-Ka-
TIEJUIH.

CucreMbl TUHENHBIX OAHOPOJHBIX YpaBHEHUM. DyHIaMEHTalIbHAsL CUCTEMA
peLICHUI.

DJ1eMeHThl BeKTOPHOM aareopnl.

XN B W=

BekTopbl. OCHOBHBIE IOHATHSL.

JInneliHble onepanyy HaJl BEKTOPaMHU.

IIpoekuus BekTopa Ha ock. Molynib BEKTOpAa.

JleicTBUA Hal BEKTOPAMHU.

CkansipHO€ IPOU3BEICHNUE BEKTOPOB.

JIuHeiHas 3aBUCUMOCTb BEKTOPOB, OCHOBHBIE TEOPEMBI.

['eomeTpuyeckuii CMbICT TUHEUHOW 3aBUCUMOCTH 2-X, 3-X U 4-X, BEKTOPOB.
Henunelinbie onepanuu HaJl BEKTOPAMU 33/IaHHBIMU KOOPIMHATAMH.
BekTopHoe nmpousBeieHue BEKTOPOB, CBOMCTBA, TPUMEHEHUE.

10. CmemanHoe ipousBeieHus: BEKTOpoB. CBOMCTBA CMEIIAHHOTO MPOU3BEACHHUS.
AHaJUTHYECKAsl TeOMeTPHs HA MJIOCKOCTH M B MPOCTPAHCTBE.

1.
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IIpsiMas B mpoCcTpaHCTBE.

IIpsimast ¥ IJIOCKOCTB B IPOCTPAHCTBE.

OO1ee ypaBHEHUE IPSIMO B IIPOCTPAHCTBE.

KaHoHnueckoe ypaBHEHHUE NPAMOH, IPOXOIALIEH Yepe3 IBE TOUKH.

Ilepexon oT 0011€T0 YpaBHEHUS K KAHOHUUECKOMY.

VYron Mexay ABYyMsl IPSIMBIMM, YCJIOBHS MAPAJUIEIBHOCTH U NIEPIICHANKYIISIPHOCTH.

VYrois Mex 1y NpsAMOMN U INIOCKOCTBIO, YCIIOBHUS NTApAJUIEIBHOCTH U IIEPIICHIUKYJIIPHOCTH.
[InockocTh, OCHOBHBIE YpaBHEHUS.

[Ipeo6pazoBanue KOOPIAUHAT HA MJIOCKOCTH.

. OOuiee ypaBHEHHE TIOCKOCTH.
. HemonHeie ypaBHEHHUs INIOCKOCTH, YPAaBHEHHE INIOCKOCTH, IIPOXOIAIIEH Yepe3 OJIHY, TpU

TOYKH.

. HopmupoBanHoe ypaBHEHUE MIIOCKOCTH.
. PaccTostHre OT TOUKH /10 TIIOCKOCTH.
. Yo Mex 1y MIOCKOCTSIMHU, YCJIOBUSI MAPaUIeIbHOCTU U NEPHEHANKYIJISIPHOCTH TII0OCKO-

CTEN.

. Kpussie BTOporo nopsiika. ['unep6ona, onpenenenue, BbIBOJ ypaBHEHUS, UCCIEIOBaHHE

($hopMBI. ACUMIITOTHI TUTIEPOOJTBI



KonTpoabHble BOIPochI
no aucuunauHe «MaremaTuka»

Teopus npeaesos.

XN B W=

YucnoBbie MOCIEA0BATEILHOCTH U PEAECIBI.

CBoiicTBa CXOIAIIUXCS TOCTEA0BATEIHHOCTEM.

[lepemeHHbIE U TOCTOSIHHBIE BEJTUUMHBI.

@OyHKIUM U CIIOcO0bI X 331aHus. OCHOBHBIE dJIEMEHTapHbIC (PYHKLIUU U UX TPAQUKH.
NuTepnionupoBanue QyHKITHA.

[penen Gpynkipu. OCHOBHBIE TEOPEMBI O TPEEax.

3amMeuarenbHbIe Tpe/IeNbl.

3ajaua 0 HeNMpepbIBHOM HAYHCIICHUH MTPOLICHTOB.

beckoneuHo Mastbie 1 OECKOHEUHO OO0JIbIIHE (DYHKIIH.

10 DOKBHBAJICHTHBIE OECKOHEYHO MaJible (DYHKIIMH.

11

. OmHOCTOPOHHME TIPEICITBI.

12. HenpepsiBHOCTh (yHKIMH. Kiaccudukanust Touek pazpbisa.

JudpepenumanbHoe ncuuciaeHue GyHKUUNA 0HOM epeMEeHHOM.

=00 Nk~
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13.

14.
15.
16.

[IpousBoaHast GyHKIUH.

I'eomeTprueckuii 1 MEXaHUYECKUN CMBICIL.

OcHoBHBIE MTpaBuiia U pueMbl TudGepeHIIMPOBAHUSL.

Tabnuia npou3BOAHBIX OCHOBHBIX AJIEMEHTAPHBIX (YHKIUH.

[Ipou3BoHAas CIOKHOM, OOPaTHOM, HEIBHOM, TApaMETPUIECCKH 3aJaHHON (YHKIIHH.
[Nonsitne nuddepeHnmana, reoMeTpUIECKUil CMBICI.

OcHoBHbIe cBOMCTBa MU dhepeHImaia.

[TpousBonHbIe U TU((EpEHITHAIBI BHICIINX MOPSIIKOB.

NuBapuanTHOCTH (hOPMBI IEPBOTO M HEMHBAPUAHTHOCTH (POPMBI BBICIIHX AU PEepEHIIHATIOB.

. OcHoBHBIe TeopeMsl nuddepennmansaoro ucuncinenus (Pepma, Porst, Jlarpamka,

Komm).

. IIpaBuno Jlonurans pacKpbITHs HEONPEAEICHHOCTEH.
12.

®dopmymna Teitopa u ee cBsI3b ¢ 3a1a4eii TPUOINKEHHOTO BEIYUCICHUS 3HAYCHUH (QyHK-
1007078

[Ipumenenue auddepeHnaibHOr0 HCUUCICHUS K UCCIIeJOBaHUIO (PYHKIIHMI U mocTpoe-
HUIO TpapuKOB.

[Ipu3Haku MOHOTOHHOCTH.

DKCTPEMYMBI U TIpaBUJIa UX HAXOXKJICHHUS.

BrInykocTh, BOTHYTOCTb, TOUKH Mepernda. ACUMITOTHI

HNuTerpanbHoe ucuucjieHue PyHKIMH OHON MepeMeHHOI.

1. TlepBooOpa3Has (GyHKIMH U HEONPEAEICHHbIH HHTErpal.
CBolicTBa HEONPEEICHHOIO UHTErpaIa.
WHTerpan oT OCHOBHBIX 3J€MEHTapHBIX (PyHKIUI (Ta0aMIla HHTErpaioB).

Eal

OcHOBHBIE METO/IbI UHTETPUPOBAHUS (HETIOCPEICTBEHHOE HHTETPUPOBAHUE, 3aMEHA
NEPEMEHHOH, HHTErPUPOBAHUE TI0 YaCTSIM).
NHTerpupoBanre paiioHaIbHBIX APOOEH.
WHTerpupoBanre TPUrOHOMETPUYECKUX (PYHKIIUHA.
WHuTerpupoBanue HEKOTOPHIX UPPALMOHATIBHBIX (DYHKIIHH.
[TonsTHE ONIPENENEHHOTO UHTErPaJla, €T0 FT€OMETPUUECKUM CMBICIL.
CBolicTBa OIpENEIEHHOIO HHTETpaIa.
. ®opmyna Herotona-JleitOnuma. Teopema o cpennem.

I A

— O

. Beruncnenue onpeeeHHOro HHTerpajia METoJaMi MHTETPUPOBAHUS 110 YaCTAM U 3a-
MEHOH NIEPEMEHHOM.

12. HexoTopble reoMeTprudecKue 1 (pU3ndecKue MpuiIoKeHNs ONpPeeIEHHOT0 UHTErpa-

na. HecoOcTBeHHBIE HHTETpaIbl, MPU3HAKH CXOJIUMOCTH.



13. TIpubnuxeHHbIE METOIbI BEIUUCICHHS OMPEIEICHHBIX HHTETPaioB (POpMYJIbI

Tpaneunﬁ, npAMOYT'OJIbHHUKOB, CI/IMHCOHa), OIICHKA ITOTPCHIHOCTU BBIUMCIICHU.

JuddepennnaibHoe HCUHCTEHNE (PYHKIIUN HECKOIbKHX NePeMEHHbIX.

1.
2.

AN IS

YacTHble MPOU3BOIHBIC U YaCTHBIC MU (HepeHITHAIBI.

Hduddepenmmpyemsre pynkunu. Heodxoaumoe u gocrarounoe ycinosue audde-
PEHIIMPYEMOCTH.

[TpousBoaHas cnoxxuoit pynkuuu. [lonasid quddepenmmar.

[Tpou3BoHAs 110 HAIIPABICHHIO.

I'panuent. CBA3b NPOU3BOAHOM 110 HAIIPABICHUIO C TPAIUCHTOM.

[TpousBoaubie U AU QepeHIInanbl BHICIIUX MOPSIKOB, PABEHCTBO CMEIIAHHBIX
npou3BoIHBIX. Hanbounbiiee 1 HanMeHbIee 3HaUYCHHUST (QyHKITHH.

DKCTPEMYyM U YCIOBHBIN AKCTPEMYM (DYHKIIMU MHOTHUX ITEPEMEHHBIX.

JuddepeHunanbHbie YpaBHEHHUS.

1.

A

o

Juddepenunanbaple ypaBHEHHS, OCHOBHBIE TOHATHUS.

Juddepenunanbupie ypaBHeHHs 1-ro nopsijaka.

Juddepenunanbable ypaBHEHHS BBICIINX HOPSIIKOB.

JIuneitHble OAHOPOAHBIE U] PepeHInanbHble YPaBHEHHSI BHICIIUX HOPSIIKOB.
CrpykTrypa 00111ero pemeHus JINHEHHOT0 OHOPOJHOTO ypaBHEHUs, (opMyIia
Octporpaackoro-JInyBuis.

JIuneiiHble HEOAHOPOAHBIE AU(depeHIInaIbHble ypaBHEHUS 1-ro nopsaka.
Cucrema 0OBIKHOBEHHBIX AH(QepeHnanbHble ypaBHEHUS 1-ro nopsaxa.

YucnoBble 1 PYHKIMOHAJIbHbIE PSAABI.

1.

A

Yucnosble psiibl, CXOOUMOCTh U CYMMA.

JelicTBus ¢ psauamu.

MeTtopl nccine10BaHUs CXOAUMOCTH 3HAKOIIOCTOSIHHBIX PSI/IOB.

MeTtopl nccie10BaHUS CXOAUMOCTH 3HAKOIIEPEMEHHBIX PSJIOB.
@OyHKIMOHAIBHBIE PsAJbL, 00JaCTh CXOJUMOCTH.

CreneHHbIE Psi/ibl, pa3ioKeHUe QYHKIHA B CTEIEHHBIE PSIIbI.

Psan Telinopa, nocrarounsle yCIOBHs cXOAUMOCTH psfa Teiutopa. Paznoxenne
aNeMeHTapHbBIX QyHKIUN B psan Teitnopa.



KoMIuieKkT TecTOBBIX 3agaHni
no JucnuIInae «MareMaTukKa»

5 3 2
1. Onpenenurens Tpethero nopsaka |[—1 2 4| papen
7 3 6
lim x* +5x+4
2. 3HaueHue , ol T3~ o aBHO
x*=3x+7) "

3. Tlpu KakoM 3HaueHUH mapaMerpa & BeKTOpHI k(2 a -2 m30,4).20L40) OynyT
KOMILTaHAPHBI

1. a=-5
2. a=5
3. a =4
4, a = —4

4. Ecnu cymecTBYIOT KBaJpaTHbIE MaTpuilbl X MU A OJHOrO MOPSJKa, YAOBIETBOPSIOIINE
YCIIOBUIO:

XA =AX =E,
rae, E - eauHMuHas MaTpuua TOro K€ CaMOro IMopsjka, 4To M MaTpuua 4, To marpuma X
Ha3bIBACTCS K Matpule A 1 0003HauaeTcs
-3 7 8
5. lana marpunia A= 4 -5 6| TOorma cymma 3JI€MEHTOB d; +d,, +d;, A3TOU MaTPUIIbI
6 4 9
paBHa
1. -9
2. 19
3.1
4. 9
5 3 -8
6. Jlana matpyma A= 9 -7 6 | Torga cymMma 3JE€MEHTOB PACIOJIONKEHHBIX HA 21ABHOU
10 3 8

OouazoHanu TON MaTPUIIbl, paBHA

1. -5
2. -6
3. 25
4. 6



7. Onepauml YMHOKCHHA ABYX MAaTpPUIl BBOOAUTCA TOJBKO AJId CJIy4as, Korjga 4rucijio
MEPBOM MaTPUIBI PABHO YUCITY BTOPOI MaTpHIIbI.

8. CroyiOIel (CTPOKM) MATPHIIBI HA3BIBAOTCS JTMHEWHO 3aBUCUMBIMH, €CIIM CYIICCTBYET HX
JUHCHHAsT KOMOWHAITUS, paBHas , WMEIoIasi HeTpUBUAJbHBIC (HE paBHBIE HYJIIO)
peLIeHus.

3 2

9. OnpenenuTens
Sa—1

paBeH 0 mpu o=

1) -4
2) 0
3) 1
4) 2

10. MHOXkecTBO IEpBOOOpa3HBIX (PYHKIUHU f'(x) = %/7 UMEET BUI:
DAx" +c
S5 4e
2) 12
Ei/x” +c
3) 5
4) 73 x> +e
5

11.JlaHbl BepIIMHBI TPEYTOJIbHUAKA: A(O;l); B (6;5); C(l 2;—1). CocTaBHUTh ypaBHEHHUE
BBICOTBI TPEYTOJIbHUKA, IpoBeneHHoit u3 Bepumubl C .

1) 2x+3y—-34=0;

2)3x+2y—-34=0;

3) 3x+2y—-17=0.

4)2x—3y—34=0

12. Cuctema IMHEHWHBIX areOpanyecKuX ypaBHEHUI COBMECTHA TOTa U TOJIBKO TOT/a,
KOI'Zla paHr MaTpULbl CUCTEMBI PaBEH PAHTY MaTpPULbI CUCTEMBI.

13. Ecnu paHr COBMECTHOM CUCTEMBI PABEH YHCIIy HEU3BECTHBIX, TO CUCTEMA UMEET
peuieHue.

14. Eciu paHr COBMECTHOM CUCTEMBI MEHBIIIE YUCIIA HEU3BECTHBIX, TO CUCTEMA UMEET
pEeLIeHUN.

2 0 -4 1
15. Jlaabl MaTpuIlsl A:(O JuB:( { O} torna A B paBHO ...



2)—82j
10
g8 2
3’)10]
-7 0
a7 )

16. Ecnu (X1, X2, X3) pelieHHe CHCTEMBbI JIMHEHHBIX alreOpandecKux ypaBHEHHN

TO X;* X3 — Xp*X3+ X X3=
1)1
2)0
3)-1
4)3

17. J1ns1t Toro, 4toObl cucTeMa OJIHOPO/IHBIX YPaBHEHUN UMella HEHYJIEBbIE PEIICHNUS,

HGO6XOI[I/IMO 1 JOCTATO4YHO, YTOOBI paHr €€ MaTpUulbl OBbUT MEHBIIIE YHCIIa

18. YpaBHeHue npsaMoil npoxoaut yepe3 Touky M (2;2;-2) nepneHAuKyIspHO IJIOCKOCTH
Tx+7y-z-7=0, umeeT BuJ...
1 x-2 y-2 z+2

=7 7 -1
2) x+2:y+2:z—2
7 7 -1
3) x+2:y+2:z—2
-7 7 -1
4) x—2:y—2:Z+2
7 7 -1

. COosX
19. 3nauenus npenena hmx_,E 2x—p DaBHO
1) 0
2) -0.5
3) «
4) 2

20. Hanmenbliee 3HaueHne QyHKIuu f(x) = %x“ —6x +5 Ha orpeske [-1;2] paBHO

1) 0
2) -15
3) 10,5

4) -1.5



21. Haubonbmee 3Hauenue pyHkuuu f(x) = éx3 — %xz + 2 Ha otpeske [0;3] paBHO

1) 8/3
2) 473
3) 2
4 3

22. IIpon3BoaHast 4aCTHOTO paBHa

4x -1
7
(4x —1)*
24x +1
(4x —1)
7
4x -1
7
 (4x—1)

1)

2)

3)
4)

23. MHOX€ECTBO — 370 ...
1) mpou3BosIbHAs COBOKYITHOCTb OOBEKTOB
2) ynopsiio4eHHbII HabOp AJIEMEHTOB
3) COBOKYITHOCTb YHCEll
4) COBOKYITHOCTb 3JIEMEHTOB, KOTOPbIE MOYKHO ITIPOHYMEPOBAThH

24. YxaxuTe 4eTHbIC (PYHKIUU:

1) Y=x?
2) Y =COS(2x)
3) Y = EXP(X)

4) Y = 14+LN(X)
25. IlpousBonHast yHKIMU YV = X + arctga\E paBHa

. . 1
26. OnpeneneHHbI UHTETpal OT HEOTPULATENbHON (QYyHKIUU fﬂ In(1 + x)dx uucneHo paBeH

2
27. Unrerpan: [ (ﬁ +3 ) dx paBen

2
x—+2x"’ x+3R/x +¢;
2 7

—

2. x*+x° +33\/;+c;
3. x+x\/;+x3;

4. x+c.

28. Uurerpan: [ e ¥ - sinx dx paBen



1 €3COSX

1. —— +c;
3

2. 0+

3. ¢

4. cosx+ 0",

29. UnTerpan: sz & pasen

+6x+25
1 )

1. —arcsinx+c;
2
1 x+3

2. —arcth+c;

3. sinx+cosx+c;

4. arctg(x + 3) +c.

30. ®opmyiia I f(x)dx = j f [(o(t)]go'(t)dt HasbIBaeTCs POPMyIION

x3

31. Ucnonb3yst METOM MTOACTAHOBKH, MOJTYYUM _f dx paBHBIM

X +1
1. ln‘x3 +1‘ +C
2. lln‘xS +1‘ +C
3
3. 3ln‘x3+l‘+C

4. In(x* +1)*+C

32. UnTerpan fol xe *dx paBeH

e—2

1. e

2
3. €+1;
4

_e+2.

33. Unrerpan j—:;. i—f paBeH



[\) —_
w =

3,
4,

woo | —

T
34. Ucnons3sys Gopmyiny Herorona-Jleibnuua, nonyunma | (2x + sin2x)dx paBHbIM
p
0

NN

el e
ﬁo

5
35. Ucnonb3ys popmyny HeroTona-JIelOnuma, momyquim _[

dx paBHBIM

2 eX T
1. l1n7
2
2. 2In7
3. l+1n7
2
4. 2+1In7

36. Haiitu oGimii uaTerpan ypasuenus:(x +y + 2)dx + (2x + 2y — 1)dy = 0.

[S—

c:x+2y+51n|x+y—3

2. c+x+y=5;
3. In(x+y+3)=c;

4. c¢=0.

37. Iuddepennmansroe ypapaenue ¥’ — (x + ¥)y’ + xy = 0 umeer penrenue

I. 2x+y=0;

2

2. (y—x——cJ(y—cex):O;
2

3. x+y’+ce’=0;

4. e"+y+x=0.

38. BriOpaTh (yHKIMIO, KOTOpas yAOBIETBOPSET TaHHOMY YPAaBHEHHUIO, ITyTEM €€ MOJICTAHOBKHU



1. y=5x7
2. y=x
3. y=x"
4. y=x

39. Omnpenenutb, Kakas TIeOMETpUYECKas XapaKTEpUCTHKAa OTBEYaeT OOLIEMY pELICHUIO
!/
nmuddepenmansroro ypapuenus ¥ = f(x, )
1. ceMbs MHTErpanbHbBIX KPUBBIX
2. HHTErpanbHasi KpUBasi, KOTOpask IPOXOAUT YEPE3 3aJaHHYI0 TOUKY
3. moJie HampaBJICHUI UHTErPaIbHBIX KPUBBIX
4. n30KyInHa

2
40. Ompenmenurte Buj Au(QEpPeHIUANLHOrO ypaBHeHHs. YpaBHenme Buma X))y =1—x

Ha3bIBAETCSl YPAaBHEHHUEM

41. Ecom pap Y7 q W, = Uy + Uy + -+ u, + -, cxomures, TO €ro obwmil wieH Uy,
CTPEMHUTCS K , To ecTh lim,, _,q, U, = =+
3]":

42. Tlo npusHaky Jlanambepa JAQHHBIA P Dope1 =



3agaHus VI KOHTPOJIbHBIX padoT

o AMCIUIIJINHE MarteMaTHKa

KountpoabHas padora Nel.




KontpoJsbHas pabora Ne2



Bapuanr 2

1. UccnenoBats cucTeMy ypaBHEHUH Ha COBMECTHOCTE U ONPENEsICHHOCTD,
He pelasd ee. YKasaTh riiaBHble (6a3ucHbe) 1 CBOOONHBIE EPEMEHHDIE,

( 22y — X+ 3z3+ Sx4= -3;
—2zy + 3z, — X4
{ T2y —3234+ 223+ 434 = O
-2y — 2z + 4z3+ T4 = —14;
;_2&‘1 - 229 + 11z3 + 18x4 = —23.

Il
2o

2. Pemute cucremy ypasuenuit meronoM laycca. Ykasatrs ofuee u omHO
YaCTHOE PEUIEHUA.

3y + 282 — 234274 = -3
-y — 372 + 2x4 = -3
zy —4z3 + x4
Ty — Ty +3z3+3x4= 6.

I
&

3. Pemmuths cucremy ¢ nomompbio oOpaTHOH MaTpuusl u no dpopmynam Kpa-

Mepa.
21 + 229 — 313 = -3
—2z1 + 622 + 923 = —11;
~4x, — 3z + 8x3 = -2.

4. PelinTh OOHOPOOHYIO CHCTEMY ypaBHeHnH. YxasaTbh olulee pelieHue u
byH1aMEHTAIBHYIO CHCTEMY PelIeHHH.

2z, + Oxg — 223 — 44 = 0
-5z — 220 — 23+ dx4 = 0
-4z + 14x9 — 823 — 224 = 0

-1 + 1029 — 523 — 324 = (.

3. Peumith cucTeMy ¢ nomompio 06paTHo# MaTpuus U no ¢popmysnam Kpa-;
Mepa.
-3z +4xs + T3 =17;

201+ 22— 3= 0O
-221 + 32+ 523 = 8§;

4. PemnTh ONHOPOOHYIO CHCTEMY ypaBHeHul. YkaszaTh obllee pelleHue u
b yHOaMEHTANTBHYIO CUCTEMY peleHui.

[ 21+ 52y — 323 — 224 = O

-2z + z3+4x4 =0
Ty — 3x2 + 5z3 + 224 =0

L 9% — &z +6x3 —2x4 =0.




KonTtpoabnas paéora Ne3

Bapuanr 1

1.

2.

3.

4.

3.

B napannenorpamme ABCD: 0 — To4uxa nepeceyeHuss gdaroHajiel.
Haiitn z, ecin

1) AB=¢z-CD;
2) AC =z - AOQ;
3) OB =z - BD;
4) OC =z -CD.

Pa3soxuth BekTop ¢ = (9;4) mo BekTopam @ u b, eciin @ = (1;2) u
b=2i-3j.

Hafitu Bektop_d, 3Has, uTO dLla dLlb roe a=(23-1),
b=(1-23)ud- (2t - j+ k) = —6.

Hafitu miomanp napasiesiorpaMma, MNOCTPOEHHOTO HA BEKTOpax
a=3%p+gub=p-2qmelpl=41d =179 =15

Hana nupamuna ¢ sepmunama A;(7;2;4), Ax(7;,—-1;-2), A3(3;3;1),
A4(—4;2;1). Hatirn:

a) yron mexny pebpamu A Az u A; Ay;

6) obbeM mupaMHuIbL;

B) JJIMHY BBICOTHI, OMYIEHHOH Ha rpanb A; AxAj.

BapuauTt 2

1.

2.

5.

Han napansenorpamm ABCD. Hdokaszars, yto OA + OC = OB+ 0D,
roe O — npoU3BONLHAR TOYKA MPOCTPAHCTHA.

Panuyc-sextop Touke M cocrasnser ¢ oceio Ox yros 45°, ¢ oceio Oy —
60°. Ero nyuna |F| = 6. Hailitu xoopaouHaTsl Touku M, 3HaA, 4YTO TPEThA
KOODAMHATA OTPHLATEJIbHAA.

. Haittn enuununbill BEKTOp, nEepIeHANKYIAPHLIH BEKTOpaM @ = 21+ +k

ub=(1;1;2).

Haitte nnomaae Tpeyrossanka ABC, B kotopom A(2; 1;0), B(—2;4;1),
C(-3;—8;4).

Hana nupamupa ¢ BepummHamu A, (1;3;6), A2(2;2;1), As(—1;0;1),
A4(—4;6; —3). Hatitn:

a) KOCHHYC yrya Mexnay pebpamu A; As u A; Ay;

6) obbem mHpaMunb;

B) JJIEHY BBICOTBI, ONYIICHHOM Ha rpanb A; Az As.



KourpoanHast padora Nod




KourpoabHast padora Ne6




KourpoJubHas padora Ne6




KontpoJabHasa padora Ne7







PacueTHO-rpadpuyeckue padoTsl

CEMECTP 1
BAPHUAHT 1
3apanme Ne 1. Haiiti mpousBenenne matpui AB:
1 0o 1 1 2 2 -2 0 1
D s 1 3l solo 1 1 6)/1:[1_132]3: 13 1
o 2 _1 5 o 1 2012 2 —2-—1
3 1 0

3apanme Ne 2. Hatitn MaTpuiry, oOpaTHYIO JaHHOM:

A=(1 1
1 2
2 1

3apanue Ne 3. BoruucnuTh onpeaenuTens:

NN =

3 -3 —2 —5
> 5 4 6
‘A‘zs 5 8 7
4 4 5 o0

3apanmne Ne 4, Pemuth CHCTEMY ypaBHEHHMH METOIOM: a) OOpaTHOH MaTpHIlel, 0) mo dopMmyiaam
Kpamepa; B) metonom ["aycca:

2x, +5x, —3x; =4,

4x, —3x, +2x;, =9,
S5x;, +6x, —2x; =18;

3aganne Ne 5. Haiitu kocuHyC yria Mexay BEKTOpaMHu AB u AC:
A(O, —3, 6), B(—12, —3, —3), c(—9., -3, —6).
3apanue Ne 6. Brruncnuth miomnajas napauienorpaMma, HIOCTPOEHHOTO Ha BEKTOpax d u b:
a=3p+q, b=p—2q: |p|=4. |q|=1L (p"q)=7x/4.
3ananue Ne 7. KoMIianapHel i BEKTOPHL A , buc?
a= {3, 2, 1}, b = {2, 3, 4}, c = {3, 1, —1}.
3apnanme Ne 8. Haiftu paccTossHME OT TOYKH M o MO IUIOCKOCTH, NPOXOASIIIEd Yepe3 TOUYKU
M, M, M,
M, (—1, 2, —3), M, (4, —1, O), M, (2, 1, —2), M, (1, —0, —5).
3aganue Ne 9. HanmcaTh KaHOHUYECKHE ypAaBHEHUS TIPSMOM:

x—3y+2z+2=0, x+3y+z+14=0.

3aganue Ne 10. Berancants npenaenst QyHKINHA.

a),. 1+2x—3 6) 1iy X° —2x—D(x+D
lim—F———; lim ) >
x—>4 /x —2 ’ x—>—1 x"+4x° —5

3ananue Ne 11. [Tonw3ysicek Ta0nuieii MPOU3BOIHBIX, HAUTH MMPOU3BOIHBIE CISAYIONINX (YHKIIHIA:

y=1In’(x* -2Inx)

BAPHUAHT 2



3apanme Ne 1. Haiiti mpousBenenne matpui AB:

-12 0
1 -3 2
a) 3 256 6) 20 -13 0 -2 4
A=|3 -4 1| B=|1 2 5 A=lci0s 11875 | 5
2 -5 3 1 3 2
4 —3-1

3ananue Ne 2. Haiitu maTpuily, oOpaTHyIO JaHHOMU:

4 -8 -5
A=l 4 7
-3 5 1

3aganue Ne 3. BRIYHCIIUTE ONIPEIEINUTEND:

3 2 2 2

‘A‘_9 -8 5 10
|5 -8 5 8
6 -5 4 7

3aganue Ne 4. Pemmth cucremy ypaBHEHHH METOIOM: a) OOpaTHOW MaTpuIpl; 0) mo (Gopmyiam
Kpamepa; B) meTonom I"aycca:

4x, +2x, +3x, =2

2x, +8x, —x, =

3apanue Ne 5. Haiitu kocuHYyC yriia MeX1y BEKTOpaMu AB u AC:
A3, 3, —1), B(5, 5, —2), C(4, 1, 1).
3aganne Ne 6. BrrunciauTts miomane napamienorpaMmma, HOCTpOEHHOTO Ha BEKTopax A U b:
a=p—-3q, b=p-+2aq: |p|=1/5. |a|=1. (p a)==/2.
3ananue Ne 7. KoMIianapHbI Id BEKTOPHL A , buc?
a={1, 5, 2}, b={—-1, 1, —1}, c={1, 1, 1}.
3aganme Ne 8. Haiitu paccTosHue OT TOYKH M o MO IUIOCKOCTH, MPOXOJSIICH 4Yepe3 TOYKH
M,, M,, Mj;:

M, (-3, -1, 1), M, (-9, 1, —2), M,(3, -5, 4), M,(—7, 0, -—1).

3ananme Ne 9. HammcaTh KaHOHUYECKUE YPABHEHUS MIPSIMOIA:
x—2y+z—4=0, 2x+2y—=z—8=0.
3aganue Ne 10. Beraucnauts npenensl QyHKINHA.

- Al-x— , ’ ’
a) 1 3; 6) lim (3x +32x *2)
=8 24 3x ool x” +2x7 —x—2

3apanue Ne 11. [Toms3ysick Tabiuiielt TpOU3BOIHBIX, HAWTH TPOU3BOIHBIC CIACAYIOMNX (QYHKITHI:
y =Inlog, sinx
BAPHUAHT 3
3ananme Ne 1. Haiitu npousBenenue matpui AB:

3 5 7 1 2 4 5 0 6 -1
D 4|2 -1 0| B=|2 3 -2 ) y=|1 2 —1|B=| 2
4 3 2 1 0 1 3 5 8 1



3apanue Ne 2. Haiitu MmaTpuiry, oOpaTHYIO JaHHOM:

3 2 2
A=l 3
5 3 4

3apanue Ne 3. BeraucnuTh onpeaenuTens:
3 -5 2 -4
-3 4 -5 3
|4 =
-5 7 =7 5
8 -8 5 6
3apanue Ne 4. Pemmnth cucreMy ypaBHEHMH METOIOM: a) oOpaTHOW MaTpuubsl; 0) mo dopmyniam
Kpamepa; B) meTomom ["aycca:
2x, —3x, —x, +6=0
3x, +4x, +3x, +5=0

x, +x, +x, +2=0
3apanue Ne 5. Haiitu KocuHYyC yriia MeX1y BEKTOpaMu AB u AC:

A(—-1, 2, -3), B(3, 4, —6), C(1, 1, —1).

3aganume Ne 6. BrrunciauTs miomia s napamienorpaMma, IOCTpOEHHOTO Ha BEKTopax d U b

a=3p-2q, b=p+5q; |p|=4. |q/=1/2. (p"q)=>57/6.
3apanue Ne 7. KomrianapHsl Jid BEKTOpH A, buc?
a= {1, —1, —3}, b 2{3, 2, 1}, c={2, 3, 4}.
3aganme Ne 8. Haiitu paccTosHue OT TOYKH M o MO IUIOCKOCTH, MPOXOJSIICH 4Yepe3 TOYKH

M,, M,, M;:

M,(1, —1, 1), M,(-2, 0, 3), M, (2, 1, —1), M,(-2, 4, 2).

3aganne Ne 9. HanncaTh kaHOHHUYECKHE yPAaBHEHUS MPSMOM:
x+y+z-2=0, x—y—-2z+2=0.

3aganune Ne 10. Berauciauthb npeensl QyHKINHA.

2 Y

% -1 =3 x7 +4x7 +3x

3apanue Ne 11. [Tonb3ysich TabnuIEel NPOU3BOIHBIX, HANTH MPOU3BOIHBIE CIIEAYIONINX (yHKIMH
y =sin* cos(mx —3)

BAPUAHT 4
3apanme Ne 1. Haiitu npousBenenue matpun AB:
2 3 1 5 3 —1 5 s
a)A— 1 -3 O B=|0 6 7 )AZ(—I 0O —3 4)B= 2 -2
4 7 1 4 1 2 -1 4

3 -5
3aganue Ne 2. Haiitu Mmatpully, oOpaTHYIO JaHHOI



2
A=l
3

3apanue Ne 3. BEIYuCIUTE ONPEICITUTENE:

7 6 3 7
3 5 7 2
‘AFZS 4 3 5
5 6 5 4

3aganue Ne 4. Pemmth cucremy ypaBHEHHMH METOAOM: a) oOpaTHOH MaTpuisl; 0) 1Mo
Kpamepa; B) metonom ["aycca:

2x, +x, —x, =0
3x, +4x, +6 =0

x, +x, =1

3apanue Ne 5. Haiitu kocuHyC yriia MeX1y BEKTOpaMu AB x AC:

A(—4, -2, 0), B(-1, —2, 4), C(3, -2, 1).

3apanue Ne 6. Brruncinuth miomnajas napauienorpaMma, HIOCTPOEHHOTO Ha BEKTOpax A u b:

a=p—2q, b=2p+q; |p|=2. |q|=3. (p"q)=37/4.

3apanue Ne 7. KomrianapHsl Jid BEKTOpH A, buc?

a={3, 3, 1}, b={1, -2, 1}, e={1, 1, 1}.

dhopmynam

3apanue Ne 8. Hailtu paccTosiHue OT TOYKH M o MO IUIOCKOCTH, MNPOXOISIICH 9Yepe3 TOUKH

M, M,, M;:
M, (1, 2, 0), M,(1, -1, 2), M,(0, 1, -—1), M (2,

3aganne Ne 9. HanncaTh kaHOHUYECKHE yPAaBHEHUS MPSMOM:
2x+3y+z+6=0, x—3y—2z+3=0.
3aganue Ne 10. Beraucnauts npenensl QyHKINHA.

J— 3_
a)lime+13 2\/x+1; 6 iy 0 =(1+3x)

x—3 X2 -9 x—>—0 X+ .XTS

-1, 4).

3ananue Ne 11. [Tonw3ysichk Tabnuieii MPOU3BOIHBIX, HAUTH MPOU3BOHBIC CICAYIOUIMX (YHKIIHIA:

X 3x
y=——lge
V3 -x?
BAPUAHT 5
3aganue Ne 1. Haiiti nponsBenenune marpun AB:
—-12
> 8 b2 7-12 5 31(1)
) 4-l6 9 —5| B=|3 -1 4 6),4:(_ jB:_
4 1 3 s 1 o 3014 50-2
21 4

3apanue Ne 2. Haiitu matpuiy, oOpatHyio JaHHOM:
10 20 30
A=l 0 10 20
0 0 10



3apanue Ne 3. BEIYuCIUTE ONPEICITUTENE:

6 -5 8 4
9 7 5 2
7 5 3 7
-4 8 -8 -3

|4 =

3ananue Ne 4. Pemmth cucTeMy ypaBHEHHMH METOJOM: a) OOpaTHOW MaTpuibl; 0) mo ¢opmynam
Kpamepa; B) metomom ["aycca:

2x, +x, +x,+x, =1
X, —x, +2x,=2
2x, +2x, +3x, =3
3aganme Ne 5. Haiitu xocunyc yria Mexay Bektopamu AB n1 AC:
A(5, 3, -1), B(5 2, 0), C(6, 4, -1).
3aganme No 6. BHIHCIINTH IUIOMIAb TAPAILIEIOTPAMMA, IOCTPOSHHOTO Ha BekTopax A u b
a=p+3q, b=p-2q; |p|=2. |q/=3, (p"q)=7/3.
3ananue Ne 7. KoMIianapHbI JId BEKTOPHL A , buc?
a= {3, 1, —1}, b = {—2, —1, O}, c= {5, 2, —1}.
3apanue Ne 8. Hailtu paccTosiHue OT TOYKH M o MO IUIOCKOCTH, MPOXOISIICH 9Yepe3 TOUKH
M, M, M,

M (1, 0, 2), M,(1, 2, —-1), M,(2, —2, 1), M,(-5 -9, 1).

3ananue Ne 9. HanucaTh KaHOHUYECKUE YPAaBHEHUS MIPSIMOA:
3x+y—z—-6=0, 3x—y+2z=0.
3aganune Ne 10. Berancnauthb npeensl QyHKINHA.

Vx—6+2 . ox=3x-2
- = 6) lim——=

a) lim
el x? —x—2

2 x' 48

3apanue Ne 11. [Toms3ysick Tabnuiielt MpOU3BOIHEBIX, HAWTH TMPOU3BOTHBIC CIACAYIOMNX (QYHKITHI:
3 .
y=7"sin’ x
BAPHUAHT 6

3ananme Ne 1. Haiitu npousBenenue matpui AB:

1 3 1 7 -1 1 20
) 4=[2 1 o| B=|4 8 3 9 4-6 10 3)8=|""*
1 -1 2 5 2 1 >

0 —1

3apanue Ne 2. Haiitu matpuiy, oOpatHyio JaHHOM:

2 50
A=|3 0 7
01 5

3ananue Ne 3. BEr4uciuTh OnpeeIuTeNb:



3 -5 -2 2
—4 7 4 4
|4 = 4 -9 -3 7
2 -6 -3 2

3apanue Ne 4. Pemnth cucteMy ypaBHEHHMH METOJOM: a) OOpaTHOW MaTpuusl; 0) mo ¢opmynam
Kpamepa; B) metomom ["aycca:

x, —Xx, +x,=3
2x, +x, +x, =11

x +x, +2x,=8

3aganne Ne 5. Haiitu kocuHyC yria Mexay BEKTOpaMHu ABu AC:
A(—3, —7, —5), B(O, —1, —2), C(2, 3, O).

3aganume Ne 6. BrrunciauTs miomia s napamienorpaMma, IOCTpOEHHOIO Ha BEKTopax d U b:
a=2p—q, b=p+3q; |p|=3, |q|=2, (pAq):ﬁ/Z

3apanue Ne 7. KommianapHsl Jid BEKTOpHL A, buc?

a={4, 3, 1}, b={1, —2, 1}, e¢={2, 2, 2}

3apanue Ne 8. Hailtu paccTosiHue OT TOYKH M o MO IUIOCKOCTH, NPOXOJSIICH 9Yepe3 TOYKH

M,, M,, M,
M (1, 2, -3), M,(1, 0, 1), M,(-2, -1, 6), M,(3, -2, —9).

3apanue Ne 9. HanucaTh KaHOHUYECKUE YPAaBHEHUS MIPSIMOA:

XxX+5y+2z+11=0, x—y—=z—1=0.
3apanue Ne 10. BeraucauTs npenens! GyHKIAHN.

. AUx-2 . -
a) lim al ; 6) lim 3x 23x+2
x—16 [x_4 X—)lx —-X _x_+1

3apanue Ne 11. [Toms3ysick Tabiuiielt MpOU3BOIHBIX, HAWTH TPOU3BOTHBIC CIACAYIOMNX (QYHKITHI:

y=cos2" + 4l

BAPUAHT 7

3aganue Ne 1. Haiiti nponsBenenune marpun AB:

1 -2 6 1 1 2 0 -3 1 3
A 4-l3 —4 ol B=l3 0o -4 0) 4= 2 1 5 |B=|-2
0O 9 -1 6 —1 8 -4 0 =2 2

3apanue Ne 2. Haiitu maTpuiry, oOpaTHYIO JaHHOM:

2 —1 0
A=l _3 1 1
2 0 -1

3aganue Ne 3. BRIYHCIIUTE ONIPEIEINATEND:



3 -3 -5 8
-3 2 4 -6
2 -5 -7 5
-4 3 5 -6

|4 =

3aganue Ne 4. Pemmth cucremy ypaBHEHHH METOIOM: a) OOpaTHOW MaTpHIlbl; 0) 1o Qopmyiam
Kpamepa; B) metonom ["aycca:

x, +2x, —x, =7
2x, —3x, +x, =3

X, +x,—x,=6
3apanue Ne 5. Haiitu kocuHYyC yriia MeX1y BEKTOpaMu AB u AC:
A(2, —4, 6), B(O, —2, 4), C(6, —8, 10).
3aganume Ne 6. BrrunciauTs miomia s napamienorpaMma, IOCTpOEHHOTO Ha BEKTopax d U b:
a=4p+q, b=p—q; |p| =77, |q| =2, (pAq):ﬂ/4.
3ananue Ne 7. KommianapHsl Jid BEKTOpH A, buc?
a= {3, 2, 1}, b = {1, —3, —7}, c= {1, 2, 3}.

3aganme Ne 8. Haiitm paccrosmme ot toukn M o MO TIUIOCKOCTH, MpPOXOJISLICH 4Yepe3 TOUKH

Ml’ M27 M3:
M, (3, 10, —1), M,(-2, 3, =5), M,(-6, 0, =3), M, (-6, 7, —10).

3aganue Ne 9. HanncaTh KaHOHUYECKHE ypaBHEHUS TPSMOM:
3 x+4y—2z+1=0, 2x—4y+3z+4=0.

3aganue Ne 10. Boraucants npeaens! QyHKINHN.

. AV9+2x -5 X 4+4xT +5x+2
a) im———; 0) lim 3
-8 3y =2 -l xP3x =2

3ananue Ne 11. [Tonw3ysichk Tabnuieii MPOU3BOIHBIX, HAUTH MPOU3BOHBIC CICAYIONINX (YHKIIHIA:

y=2In(Inx)—2In2x

BAPHUAHT 8
3apanme Ne 1. Haiitn npousBenenue matpun AB:
3 —4 5 0 4 7 —-13 0
A 41> 3 11| B=l3 —6 1 @A:F—133JB:—211
3 _s _1 5 —1 0 20 —14 3 0-2
4 1 2

3apanue Ne 2. Haiitu matpuiy, oOparHyto JaHHOM:

100 200 300
0 100 200
0 0 100

3aganue Ne 3. BRIYHCIIUTE OMIPEIEINATEND:

-3 9 3 6
-5 8 2 7
4 -5 -3 -2
7 -8 —4 -5

|4 =



3ananue Ne 4, Pemmth CHCTEMY ypaBHEHHMHA METOIOM: a) OOpaTHOH MaTpuIlel, 0) mo dopMmyinam

Kpamepa; B) metonom ["aycca:

4x, +7x, +3x; =—10
2x, +9x, —x; =8
—x, +6x, —3x; =3

3apanue Ne 5. HaiiTu KoCHHYC yTiia MEXTy BEKTOPAMHU AB u AC:
A0, 1, —2), B(3, 1, 2), C(4, 1, 1).
3aganue Ne 6. BrraucnuTs 110ma s napasieorpaMma, TOCTPOEHHOTO Ha BEKTopax d u b:

a=p—4q., b=3p+q: |p|=1 |q|=2. (p"q)=7=/6.

3aganne Ne 7. KoMnanapHsl 1 BEKTOpHL A, buc?

a={4, 3, 1}, b={6, 7, 4}, c={2, 0, —1}.
3aganme Ne 8. Haiitm paccrosmme ot toukn M o MO TIUIOCKOCTH, MpPOXOJSLICH 4Yepe3 TOYKH
M,, M,, Ms;:

M, (-1, 2, 4), M,(-1, —=2, —4), M3, 0, —-1), M,(—2, 3, 5).

3aganne Ne 9. HanncaTh kaHOHHUYECKHE yPAaBHEHUS MPSMOM:

S5 x+y—3z+4=0, x—y+2z+2=0.

3apanue Ne 10. Berancnuth npeaenst GQyHKIUH.

VI-2x+x* —(1+x) . 0 +50°+85+4
; 6) lim 3 5
x 2 5 +35 -4

a) lim
x—0

3ananue Ne 11. [Tonw3ysce Tabnuieii MPOU3BOIHBIX, HAUTH MPOU3BOIHBIC CICAYIONINX (YHKIIHIA:

_Inzgx
6172)(
BAPHUAHT 9
3aganue Ne 1. Haiiti nmponsBenenune marpun AB:
2) 2 5 7 -1 0 2 5) o -2 1 -2
A=|6 3 4 B=|1 4 3 A=|3 -1 4 B=| 1

5 -2 -3 0O 5 8 5 o -3 -3

3apanue Ne 2. Haiitu matpuiy, oOpatHyto JaHHOM:

3 5 7
A=

1 2 3

1 3 5

3ananue Ne 3. BoruucnuTh onpeaenuTens:

2 5 1 2

‘A‘_—?, 7 —1 4
15 -9 2 7
4 -6 1 2

3aganue Ne 4. Pemmth cucremy ypaBHEHHH METOIOM: a) OOpaTHOW MaTpHIpl; 0) o Qopmyiam
Kpamepa; B) metonom ["aycca:
x, +3x, —2x; =—5

x, +9x, —4x; =—1
—2x, +6x, —3x, =6



_—

3aganme Ne 5. Haiitu KocuHYC yria Mexay BEKTOpaMHu ABu AC:
A3, 3, —1), B, 5 —2), C(4, 1, 1).

3apanue Ne 6. BEIIuCIUTh TUTOMIAAb ITapajuieIorpaMma, IIOCTPOSHHOTO Ha BEKTOpax d u b:
a=p+4q, b=2p—q; |p|=7. |q|=2. (p"a)=r=/3.

3ananue Ne 7. KoMIianapHBI Id BEKTOPHL A , buc?

a={3, 7, 2}, b={-=2, 0, -1}, e={2, 2, 1}

3apanue Ne 8. Hailtu paccTosiHue OT TOYKH M o HO IUIOCKOCTH, MPOXOJSIICH 4Yepe3 TOUKH

M,. M,, A,

M, (0, -3, 1), M, (-4, 1, 2), M, (2, —1, 5), M,(—3, 4,

3ananue Ne 9. HanucaTh KaHOHUYECKUE YPAaBHEHUS MIPSIMOA:
x—y—=z—2=0, x—2y+=z+4=0.

3apanme Ne 10. BeravucauTs npenens! GyHKIAH.

. N8+3x+x* -2 33—
a) lim al )2C ; 0) limsz2
¥0 X+x >l x4+ x

3apanme Ne 11. [Tomw3ysack TabnuIield MpOU3BOMHBIX, HAWTH IMPONU3BOIHBIC CIACAYIOMNX (YHKITHI:

y=In(x+ 2)ln(\/l+x2)

BAPHUAHT 10

3aganue Ne 1. Haiiti npounsBenenue marpun AB:

2 7 3 7 0 4 20

a) 0) —4 1
A=|3 9 4| B=| 8 3 5 A=(7 2 0 —1)B=

1 5 3 1 -1 0 1 =3

0 —1

3apanue Ne 2. Haiitu matpuiy, oOpatHyio JaHHOM:

A= 2 1 3
7 3 10
15 6 20

3ananue Ne 3. BoruucnuTh onpeaenuTens:

> —5 4 3
3 —4 7 5
=14 _o s 5
-3 2 —-5 3

—5).

3aganue Ne 4. Pemmth cucremy ypaBHEHHH METOIOM: a) OOpaTHOW MaTpuIpl; 0) mo Qopmyiam

Kpamepa; B) metonom ["aycca:

x, +x, —4x; =1,
x, +2x, —3x; =5,
3x, —2x, +4x; = 4;

3aganue Ne S. Haiiti KOCHHYC yTiia MEXAy BEKTOpaMH AB u AC.:
A1, —2, 3), B(O, —1, 2), C(3, —4, 5).

3aganme No 6. BI4HCITHTS IUTOMIAb TAPAIUIEIOrPAMMa, IIOCTPOSHHOTO Ha Bektopax A u D



a=p+2q, b=3p—q; |p|=1 |q|=2, (pAq):ﬂ/6.
3ananue Ne 7. KoMIiaHapHbI JId BEKTOPHL A , buc?

a= {2, 3, l}, b = {—1, 0, —1}, Cc= {2, 2, 2}.
3apanme Ne 8. Haiitu paccTosiHME OT TOYKH M o MO IUIOCKOCTH, NPOXOASIEH Yepe3 TOUYKU
M,, M,, Mj;:

M (-3, 4, -7), M,(1, 5 —4), M,(-5 -2, 0), M,(-12, 7, -1).
3aganne Ne 9. HanncaTh kaHOHHUYECKHE yPAaBHEHUS NMPSMOM:

2x+y+=z—2=0, 2x—y—3z+6=0.

3apanue Ne 10. Berancnuth npenenst GQyHKIUH.

3 _3[r7_ 2 1\2
2) lim Y27+ x \/247 x; 6) lim (2x" —x-1)
-0 x+23x =1 x4 2x7 —x =2

3aganue Ne 11. [Tons3ysce Tabnuiieil Mpou3BOIHBIX, HAUTH MTPOU3BOAHBIE CIEAYIOMIEH (yHKIHH

y — ecosxvsinx
CEMECTP 2
BAPHUAHT 1
3aganue 1. Haiitu HeonpeneneHHbIE HHTETPAJIbIL.
.2 .
a)_[ e™ "sin2xdx; 6) Iarctg\/;dx; B) J. 8
)C +

3amanmne 2. [Tonp3ysce popmyinoit HetoToHa-JleiiOHMIIa, BEIMUCINTD ONPEeICHHBII HHTErpall.

0
j (x> — 4)cos3xdx.

-2

3amanne 3. Haiitu rutomans Gurypsl orpaHudeHHON THUAME. CHenaTs 4epTex.
y=5-x2, 3xty=I.

3ananue 4. HaiiTi 4acTHbIE TPON3BOTHBIE IEPBOTO U BTOPOTO TOPsAKA (QYHKIHH:
z=x"

3amanue 5. Haiiti rpanuenT GyHkuun Z = f (x ) y) B Touke M (x, y)

z=xy=2x"+4y -5, M(2;3)
3apanue 6. Uccnenosars dynxumo Z = f (X, )) na sxerpemym.
z=6y—3y> —2x* —8x—6
BAPUAHT 2

3ananue 1. Haiitu HeonpeaeneHHbIE HHTETPAJIBI.

0) J.exln(1+3ex)dx; B)J.2x —3x+1 :

) .[ xdx
a .
2 6°
(x> +4) X +1
3anganue 2. [Tonp3ysick popmymnoit HetoToHa-JIeliOHMITa, BEIYUCIUTD ONPEICIICHHBIN HHTErpal.

'1[ 4arctgx—x dx.

2
0 1+x

3amanue 3. Haiitu rutomans Gurypsl orpaHndeHHON TuHUAME. CHenars 4epTex.



y=4-x%, y=x?-2x
3ananmue 4. Haiitu 9acTHBIE POU3BOAHBIE TIEPBOTO U BTOPOTO MOPAIKA (PYHKIINH:

1
Zz =

Y
x

arctg

3ananme 5. Haiitu rpaguent GyHkiuun Z = f (x , y) B Touxe M ()C, y)
2 =xy, M(42)
3aganue 6. Mccnenosars GyHknuo Z = f (X,y) Ha SKCTPEMYM.

z:y\/;—y3—x+6y

BAPUAHT 3

3ananme 1. Halitu HeonpeeneHHbIe HHTETPATIBL.

a)_[ x’dx ; 5 J.x3xdx; B)I (Bx—"T)dx

N X +4x* +4x+16

3ananme 2. [Tomp3ysice hopmynoii HeroToHa-JIeliOHMIIA, BEIYUCIUTE ONPEACICHHBI HHTETPAIL.

0
J-(xz +4x + 3)cosxdx.

3apanmue 3. Haiitu mutomans ¢purypsl orpanndeHHON TuHUSAME. CoenaTs 4epTex.
y=2x-x"+3, y=x’-4x+3.
3ananmue 4. Haiitu gacTHBIE TPOU3BOAHBIE IEPBOTO U BTOPOTO MOPAIKA (PYHKIINH:

Y

Z=X\y +—
Vx
3apanme 5. Haiitu rpaguent QyHkuun Z = f (x . y) B Touxe M (x, y)
4
2=, M(-12)
X +Yy

3aganue 6. Mccnenosars GyHkiuo Z = f (x,y) Ha DKCTPEMYM.

z=x +y2 —3xy

BAPUAHT 4
3ananue 1. Haiitu HeonpeaeneHHbIE HHTETPAIBI.
J~ dx j arcsmx J- dx
cos” x(3tgx+1) NI XX +2x+2

3ananue 2. [Tone3ysce popmymnoit HetoToHa-JIeiiOHMIIa, BEIMUCINTD ONpEeTIeHHBII HHTErpail.
1
2 3
Ix e’"dx.
0
3amanue 3. Haiitu rutomans Gurypsl orpaHndeHHON THUAME. CHenars 4epTex.
y=x’-4dx+8, y=3x*>-x°

3ananmue 4. Haiitu gacTHBIE TPON3BOAHBIEC TIEPBOTO U BTOPOTO MOPAIKA (PYHKIINH:

X
z=arctg—
y



3ananme 5. Haiitu rpaguent GyHkiun Z = f (x , y) B Touxe M (x, y)
z=arctg(y/x), M(L;l)
3amanme 6. lccnenopats GyHKIMIO Z = f (x,y) Ha DKCTPEMYM.

z=ex(x+y2)

BAPUAHT 5
3aganue 1. Haiitu HeonpepeneHHbIE HHTETPAIIBI.
cos3xdx N x’dx
a J.— 0) J.xzeg' dx B) I 3 5
4 +sin3x X +5x"+8x+4

3ananme 2. [Tomp3ysicek hopmynoii HeroToHa-JIeliOHMIIA, BEIYUCIUTE ONPEACICHHBI HHTETPAIL.
T
[ (8> +16x+17)cosdxdx.
0

3amanne 3. Haiitu rutomans Gurypsl orpaHudeHHON TUHUAME. CHenaTh 4epTex.
y=x>-3x, y=4x+6.

3ananue 4. HaiiTi 9acTHbIE TPON3BOHBIE IEPBOTO M BTOPOTO MOPSAKA (QYHKIIHH:
z =arctg(xy)

3ananue 5. Haiiti rpanuenT GpyHknun Z = f (x ) y) B Touxe M (X, y)

2
z :20—%—)/2, M(42)

3aganue 6. Mccnenosars GyHkiuio Z = f (x,y) Ha DKCTPEMYM.

z:3x+6y—xz—xy—y2

BAPUAHT 6
3ananme 1. Halitu HeonpeeneHHbIe HHTETPATIBL.
sinxdx 1 (x+3)
a) J'— 0) J.xarcsm— dx B) J-—dx
3 cos? x X X +x*—2x

3aganue 2. [Tonp3ysick popmymoit HetoToHa-JIelOHMITa, BEIYNCIUTD ONPEISIICHHBIN HHTErpal.
0 x
2
I(x +2)e?dx.
-2

3apanmne 3. Haiitu rromane Gurypbl orpaHndeHHON TuHUSAME. CaenaTh YepTeK.
y=AlX,y=x.

3ananmue 4. Haiitu gacTHBIE TPON3BOAHBIE TIEPBOTO U BTOPOTO MOPAIKA (PYHKIINH:
2x —
z = —y
x+2y
3amanme 5. Haiiti rpanuenT QyHkuun Z — f(x, y) B TOYKE M(x, y)
z=x"+y>, M(42)
3ananmue 6. Mccnenosare GyHkuuo Z = f (X,y) Ha SKCTPEMYM.

z=x" +8y3 —6xy+1



BAPUAHT 7

3aganue 1. Haiitn HeomnpeaeneHHBIC HHTETPAIIBL.
(x + arctgx)dx 2 (x* —3)dx
a) | —m—mmM 6) | xIn(x” +1dx
)-[ 1+ x* )J ( ) )Ix +5x° +6

3ananme 2. [Tomp3ysice hopmynoit HeroToHa-JIeliOHMIIA, BEIYUCIUT ONPEACICHHBI HHTETPAIL.
s

6
. 4
Ism 3xdx.
0
3amanue 3. Haiitu rutomans Gurypsl orpaHuueHHON TuHuAME. CHenaTh 4epTex.

y=9-x>, y=x-2x+35.
3aganne 4. Haiiti uacTHBIE IPOU3BOAHBIE IEPBOTO U BTOPOTO MOPAAKA QYHKIHUH:
z=x +3x"y -y’
3ananme 5. Haiitu rpaguent GyHkimun Z = f (x , y) B Touxe M ()C, y)
z=5x%y? =3xy° + y*. M(1;])
3aganue 6. Mccnenosars GyHkiuio Z = f ()C,y) Ha DKCTPEMYM.

xZ

1-2y

z =

BAPUAHT 8
3ananme 1. Halitu HeonpeeneHHbIe HHTETPATIBL.
arctg\/;dx ) x>dx
a) I— 0) Ixsmxcosxdx B) I
Jx(1+x) —81

3ananue 2. [Tone3ysce popmymnoit HeloToHa-JIeiiOHMIIa, BEIMUCINTG ONpEeIeHHBII HHTErpail.
T

.3[ ctgxdx.

V4

4
3amanue 3. Haiitu rutomanas Gurypsl orpaHuueHHON TuHuAME. CHenaTh YepTex.

y=3x’+1, y=3x+7.

3ananne 4. HaiiTi 4acTHbIE TPOU3BOIHBIE IEPBOTO U BTOPOTO TOPsAKA (QYHKIHMH:

_ 2xy
xX=y
3amanue 5. Haiiti rpanuenT GpyHkuun Z = f (x ) y) B Touke M (x, y)
z=x>=2xy+3y—1, M(1;2)

3amanmue 6. Mccienosars GyHKIMIO Z = f (x,y) Ha 3KCTPEMYM.

z=2xy—4x -2y
BAPHAHT 9

3anganue 1. Haiitu HeonpeaeneHHbBIC HHTETPAITBL.

sinxdx 2 . (x? —x+1)dx
0) | x“sindxdx
J.»\/3+2(:osx I -[ xt+2x° -

3amanmue 2. [Tone3ysce popmynoit HeroToHa-JIeiiOHMIIa, BEIMUCINTD ONPEIeICHHBIN HHTErpall.



cosxdx

oe— |y

1+smx

3ananne 3. Haiitu nnontaas GUrypsl OrpaHuueHHON nuHMSIMH. CaenaTh YepTex.
V?=9x, y=3x.

3a)1a1me 4. Haiitu yacTHBIE MPOU3BOAHBIC IEPBOT'O U BTOPOI'O IMOPSAIKaA (byHKIII/II/IZ

z= X"+ +2°
3anganue 5. Haiitu rpaguenT Qyskuun Z = f (x , y) B Touxe M (x, y)

5
2= M(-12)
X +y
3aganue 6. Mccnenosars GyHkiuio Z = f (x,y) Ha DKCTPEMYM.

z=x" +y2 —2x—-2y+8

BAPHUAHT 10
3aganue 1. Haiitu HeonpeneneHHbIE HHTETPAJIbI.
V4 +1Inx x —6
a) I —dx 0) J. xIn® xdx I (Cal) dx
b xt+6x*+8

3ananue 2 [Tonp3ysick Gopmynoii HetoTona-JIeliOHMITa, BEIYMCIUTD ONPEISICHHBIN HHTErpal.

j‘ COSX

5+ cosx

3ananne 3. Haiiti mnomane Gpurypsr orpannaeHHOMN TuHUSIMU. CenaTs YepTexk.
Y2=9x, y=x+2.

3ananue 4. HaiiTi 9acTHbIE TPON3BOHBIE IEPBOTO M BTOPOTO MOPSAAKA (QYHKIIHH:
z=x"sin’y

3apanme 5. Haiitu rpaguest QyHkuun Z = f (X . y) B Touxe M (x, y)

2 3 4 .

z=5x"y-3xy" +y", M(4;2)

3ananme 6. Vccrnenosatsh QyHKIMIO Z = f (x,y) Ha DKCTPEMYM.

=x3y2(6—x—y),(x>0,y>0)



5. Meroguuyeckne MaTepuaJibl, onpeaesonme npoueaypsbl
OLICHMBAHMA KOMIIETCHIMHU

5.1 Kpurepumn oneHMBaHUs KOJJIOKBUyMAa

OneHka «OTJMYHO» BBICTABIAETCA 3a TIyOOKOE 3HAHHE MPEILyCMOTPEHHOTO MPOrpaMMon
MaTepuaiga, 3a yMEHHE YETKO, JaKOHMYHO M JIOTMYECKU II0CJIEIOBATEbHO OTBEYaTh Ha
MOCTaBIICHHBIE BOMPOCHI.

OneHka «xopomo» — 3a TBEpJOE 3HAHHE OCHOBHOIO (IpOrpaMMHOr0) Marepuaia, 3a
rpaMOTHBIE, 0€3 CyIIeCTBEHHBIX HETOYHOCTEH OTBETHI HA IOCTABICHHBIE BOTIPOCHI.

OneHka «y10BJIeTBOPUTEIBLHO» — 3a 00lIee 3HaHWE TOJIbKO OCHOBHOI'O MaTepHalia, 3a OTBETHI,

COoACpIKAIINC HCTOYHOCTHU NN c1abo APpryMCHTHPOBAHHBIC, C HapylmcHUEM
MMOCJICAOBATCIIBHOCTHU U3JIOKCHUA MaTCpHrajia.
OLICHKa «HEYJAOBJECTBOPUTCIBHO» — 3a HC3HAHHC 3HAYUTENIBLHON YacTH IporpaMMHOIo

Mmarcpuajia, 3a CYHWCCTBCHHBIC OmMOKH B OTBETax Ha BOIIPOCHI, 3a HCYMCHUC
OPUCHTHUPOBATLCA B MaTCpUaAJIC, 3@ HC3HAHHUC OCHOBHBIX MOHATUN JUCIUILINHBI.

5.2 Kpurepnu OnleHUBAaHUS TeCTHPOBAHMS

[Ipu TectupoBanuu Bce BepHbIE OTBETHI OepyTcs 3a 100%.
90%-100% oTaruHO

75%-90% xoporo

60%-75% yIOBIETBOPUTEIHHO

MeHee 60% HeyI0BIETBOPUTEIHHO

5.3 Kpurepuu oueHUBAHNS KAa4eCTBA BbINOJHEHHUS PacyeTHO-IrpaguyecKux pador,
KOHTPOJIbHBIX padoT

OneHka «3a4TeH0» BBICTaBIISIETCA 00yyarouieMycs, ecial 00y4daroluics MOYTH OTBETHII
Ha BCE BOIIPOCHI, IOCTABJICHHBIE IIPENIOJABATEIIEM Ha 3aLIUTE.

OrneHka «He 3a4TeHO0» BBICTABISIETCA 00yYaroIeMycs, €ClIM 00y4aroIUiCs He MPOSBUI
rI1yOOKUX TEOPETUYECKUX 3HAHUH MPH OTBETE Ha BOIPOCHI.

5.4. Kpurepnu oneHMBaHUs Ka4eCTBA KOHTPOJILHOM padoThI
OIICHKA «3a4YTEeHO0» BBICTABISETCA OOydJaromemMycsi, eciau padoTa BBITIOJHEHAa 0€3 OIMOOK, U
o0yuyaromeMycs yJanoch 3alllUTUTh KOHTPOJIbHYIO paboTy 6€3 HaBOJSIIMX BOIIPOCOB;
OII€HKa «HE€ 3a4YTEHO0» BBICTABIISICTCA KOI'Ja pa60Ta HE BbBIIIOJIHEHA II0 Tpe60BaHI/I$IM, 501041
00yyaromuicss He MOXET 3alIUTUTh KOHTPOJIbHYIO paboTy.

5.5 Kpurepun oneHMBaHNsI KAa4eCTBA YCTHOIO 0TBETA
OneHka «OTJMYHO» BBICTABIAETCA 3a IIyOOKO€ 3HaHHE MPEILyCMOTPEHHOIO IMpOrpamMMoin
Marepualia, 3a YMEHHUE 4YETKO, JIAKOHUYHO M JIOTMYECKH TIOCIEI0BATEbHO OTBEYaTh Ha
IMMOCTaBJICHHBIC BOIIPOCHI.
OlleHKa «XOpomIo» — 3a TBEpPAOE 3HAHHE OCHOBHOrO (IIPOrpaMMHOTO) Marepuaia, 3a
T'paMOTHBIC, oe3 CYHICCTBCHHBIX HETOYHOCTEN OTBETHI HA IOCTABJIICHHEIE BOITPOCHI.
OlLleHKa «y/I0BJIETBOPUTEJIbHO» — 3a 00Iee 3HAHUE TOJIHKO OCHOBHOT'O MaTepHalia, 3a OTBETHI,

colepKalle  HETOYHOCTH  WiIM  cjnabo  apryMeHTHpOBaHHbIE, C  HapylIeHHEeM
IIOCJIEA0BATEIBHOCTH U3JI0KEHUS MaTepHrala.
OneHka «Heyl0BJEeTBOPHUTEJIbLHO» — 32 HE3HAHHWE 3HAYUTENIBHONM YacTh MPOrpaMMHOIO

MaTcpHraia, 3a CYCCTBCHHBIC OIIMOKH B OTBETaX Ha BOIIPOCHI, 3@ HCYMCHHUEC OPUCHTHUPOBATLCA
B MaTc€purajc, 3a HC3HAHUC OCHOBHBIX MMOHATUN JUCIUILINHEI.



5.6 Kpurepum oueHuBaHMS IK3aMeHAa M0 JUCHUILINHE « MaTeMaTHKa

OneHka «OTJMYHO» BBICTABIAETCA 3a TIIIyOOKOE 3HaHHE MPEILyCMOTPEHHOIO MpOrpamMMon
Marepuaa, COAeP>KalIerocs B OCHOBHBIX U JIOMOJHUTEIbHBIX PEKOMEHIOBAaHHBIX JTUTEPATYPHBIX
HMCTOYHMKAX, 332 YMEHUE YETKO, JIAKOHUYHO M JIOTMYECKH [OCIEAOBATEIbHO OTBEYaTh Ha
MOCTaBJICHHBIE BOIPOCHI, 32 YMEHHE aHAIIM3UPOBATh HU3yuaeMble SIBICHUS B UX B3aWMOCBSI3U
U JUAJEKTUYECKOM  pa3BUTUH, [PUMEHATh TEOPETUYECKHUE IIOJOKEHUS IPU PELICHUU
MPaKTUYECKUX 3a]1ay.

OneHka «XOpomo» — 3a TBEpAOE 3HaHHE OCHOBHOTO (IIPOrpaMMHOT0) MaTepuaia, BKIIouas
pac4deTsl (Ipu HEOOXOIUMOCTH), 3a TPaMOTHBIC, 0€3 CYyIIEeCTBEHHBIX HETOYHOCTEH OTBETHI HA
MIOCTaBJIEHHBIE BOIIPOCHI, 3a YMEHUE MPUMEHITh TEOPETHUUYECKHE IOJIOKEHUS Il pelICHUs
MPaKTUYECKUX 3a]1ay.

OneHka «yAOBJIETBOPUTEJbHO» — 3a O00Illlee 3HaHWE TOJbKO OCHOBHOIO Marepuana, 3a
OTBETHI, COJEpXallie HETOYHOCTH WIM CJad0 apryMEeHTHPOBAaHHBIE, C HapyIICHHEM
MOCNIE0OBATEILHOCTH HW3JIOKEHUS MaTepuana, 3a cia0oe TMPUMEHEHUE TEOPETHUECKHUX
MOJIOKEHUHN TIPU PELICHUU TPAKTUYECKUX 3a]1a4.

OueHka «HEyI0BJIETBOPHUTEJIBbHO» — 332 HE3HAaHUE 3HAYMTEIBHOM YacTU MPOrPaMMHOIO
MaTepuaia, 3a CYLIECTBEHHbIE OINMOKM B OTBETaX Ha BOMPOCH, 3a HEyMEHHUE
OPUEHTHPOBATHCS B pacyeTax, 3a HE3HAHHE OCHOBHBIX IMOHATUNA JTUCLUILINHBIL.



