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1 Heab JUCHUIIMHBI.
B pesynbraTe 0CBOCHHUS TaHHOM JUCHUIUIMHBL Y O0O0YYaromerocs JA0JDKHA ObITh C(HOPMHpPOBAHA KOM-
NETeHIUSI OCHOBHOM MpodeccHOHAaTbHONH 00pa3oBaTeIbHON MPOrpaMMBbl aKaJeMHYECKOTo OakanaBpuara

(manee - OITOIT): OK-3.

1.1

®opMupyeMble KOMIIETEHIIMH

Tabmuma 1 - ®opmupyempie AUCITUTUTHHOW KOMIICTCHITUH

HaunmenoBanue Buga
KOMIICTCHIIMHU

HaunmeHoBaHue kateropuu
(TpymITbl) KOMITETCHITHHA

KOZ[ 1 Ha3BaHUC KOMIICTCHI MU

OO0meKkyIbTypHas

OK-3.

CrocoOHOCTE HCIIOJIb30BaTh OCHOBBI 3KOHOMMYE-
CKHX 3HAHHI B Pa3IUYHBIX chepax AesTeIbHOCTH

1.23Hanus, ymeHus, HaBbIkH (3YB) no aucuuniuHe
Tabmuma 2 — JleckpuntopHbie XapaKTEPUCTUKHA KOMITETCHIINH, (POPMHUPYEMBIX JUCITUTIIMHOM

- OCHOBBI MaTeMaTHYECCKOTO aHAIN3a, INHEHHOU anreOphl, Teo-
PHUH BEPOATHOCTESH W MaTeMaTHUSCKOW CTAaTHCTHKH, HEOOXOIH-
MBI€E JUJIsl pEIIeHUs] SKOHOMMYECKUX 3a1a4

YMeThb:

- MIPUMEHATh METOJIbl MaTeMaTHYECKOT0 aHaju3a U MOJACIHUPO-
BaHUS AJIA pEeUICHUs DKOHOMUYECKHX 3a/1ay;

- paccuuThIBaTh HA OCHOBE TUIIOBBIX METOJUK U JEHCTBYIOIIEH
HOPMAaTUBHO-TIPAaBOBOM 0a3bl 3KOHOMHUYECKHE U COIHMAJIbHO-
9KOHOMUUYECKHUE MMOKA3aTEIU.

Baagern:

- COBpPEMEHHBIMH MeTOAaMHu cOopa, 00pabOTKH M aHalln3a KO-
HOMHYECKUX U COIMANILHBIX JTAaHHEIX

- HaBBIKAMHU 00pa0OTKH JAHHBIX JUIS OICHKH SKOHOMUYECKHUX U
COLIMAJILHO-9KOHOMHMYECKUX TIOKa3aTesled, XapaKTepU3yIOLIUX
JeSITeIPHOCTD XO3SIMCTBYIOIUX CYOBEKTOB M BBIABICHUS TCH-
JNIEHIIHN UX U3MEHEHUS.

Kon u Heckpuntopusle xapaktepucTuku kommneteHuu mo OITOTT JIMCUMIUTMHBL ¥ TPAKTUKH, (POPMHUPYIOIIHE
Ha3BaHUE xommereniuio mo OITOIT

KOMIIe-

TEHIUH
OK-3 3HaTh: B51.5.03 OcHOBBI 2KOHOMHYECKHX 3HAHHUI

Bb1.5.13 MaTemaTtuka

b1.5.18 UHcTHTynMOHATbHAS IKOHOMHKA
B1.5.20 DxoHOMMUYECKas U cOLMAIbHAS
reorpagus

Bb2.B.01(Y) YueOnas npaktuka. [IpakTika
0 TOJYYCHUIO TIEPBUYHBIX MPOodeccro-
HAJILHBIX YMCHUH W HABBIKOB, B TOM YHCJIC
MEPBUYHBIX YMEHHUI U HABBIKOB HAYYHO-
HCCJIEIOBATEIHLCKOM IEATCIbHOCTH
B3.5.01(1) 3ammra BBITyCKHOW KBamw(pu-
KaIlMOHHOW PpabOTHI, BKIIFOYAs TIOATOTOBKY
K IIPOIIeIype 3aIIUTHl U IPOIEAYPY 3allH-
TBI

2 O0béM M TPYI0EMKOCTb TMCUHUIIJIMHBI 10 BUAAM Y4eOHBbIX 3aHATHIl. Dop-

MBI IPOMEKYTOYHOM aTTECTALUM.
Tabmuma 3 — O0beM U TPYAO0EMKOCTh JTUCIUTUIMHEI TI0 BUJaM YIeOHBIX 3aHATHN

. O0BéM gacoB o popmam 00y-

OO1ast TpyI0eMKOCTh U BHBI YUeOHOH paboThl 110 JUCHHILIMHE, TPOBOIUMBIC B S
pa3HbIX popmax 000 0300 300
1 OO6miast TPy I0EMKOCTh JUCIIUILITHHBI 144 144
2 KonTtakTHas paboTa o0ydaromuxcs ¢ MpernoaaBaresieM (1o BUaaM yueOHbIX 38 12
3aHATHI) (BCETO)

AynuropHas pabora (Bcero): 38 12

B TOM YHCIIE:
JICKIMH 18 6
MPaKTHYECKUE 3aHITHSI, CEMUHAPBI 20 6
MPaKTHKYMBbI
JabopaTopHbIe paboTHI
B MHTEPaKTUBHOH (opme
B DJIGKTPOHHOH (opMme

BreayauropHnas paboTa (Bcero): 70 123




B TOM YHUCJIC, UHAUBUAYAJIbHAA pa60Ta o6yqa}0mnxcsl C OpernogaBaTciicM

MOATOTOBKA KYpPCOBOI pabOTHI /KOHTaKTHas paboTa

IIAXCS C TIPEITOIaBaTeieM)

TPYIIIOBasl, ”HAWBUAYaIbHAS] KOHCYJIBTAIUS W UHBIC BHJBI YYCOHOU ACATEIILHO-
CTH, TIPeIyCMAaTPHUBAIOIIIE TPYTIIOBYIO MIIH HHANBHIYaIbHYIO paboTy 00ydaro-

TBOpYEcKas padora (dcce)

3 CamocrosTenpHas paboTa oOydarommuxcs (Bcero) 70 123
4 TIpomexyTouHast aTTecTalys 00yJaromerocs: — 3K3aMeH 36 9
3. YuyeOHO-TeMaTHYECKU IJIAH U COep:KaHue AMCHUILIMHBI.
3.1 YueOHO-TeMaTHYeCKM i IJIaH
Tabmauia 4 - YueOHO-TEMaTHUECKUAH IIJIaH
= Oo0masn TpynoemkocThb 3aHATHI (4ac.) ®opMmbI Te-
E TpyAo- (01010 300 KyILIero KoH-
E Paznennl ¥ TEMBI THCHMILUIMHBI ém- AyIUTOPH. AyIUTOPH. TPOJIsI U MPO-
v 110 3aHATHAM KOCTh MEeKyTOYHOM
5 3aHATHS CPC 3aHATHSA CPC \
= (scezo JEKIL. | TPaKT. JEKIl. | NMpaKT. arrecTalluu
-4 yac.) yCIeBaeMoCTH
Marpuunas anredpa NupuBunyans-
12 2 2 8 1 13 HOE 33JIaHHe
CucTeMbl IMHEHHBIX YpaBHEHUI KonTtponbHas
12 2 2 8 1 14 pabota
AnanuTHyeckas TeoMeTpHs Ha IIoc- WunuBuyans-
KOCTH 12 2 2 : 1 1 16 HOE 3aJ]aHue
BBenenue B ananmus 12 ) ) 8 1 14 KonrponbHas
pabota
JuddepeHnmanbHOe UCUUCICHUE 12 ) ) 8 1 14 KonTtponbHas
(YHKIMH OZIHOW TIepeMEHHOM pabota
WurerpanpHoe HCUHCIIeHHE QYHKINT 12 ) 3 7 1 1 14 KonrponbHas
OJIHOW IepeMEeHHOM pabota
JuddepeHunansHpie ypaBHEHHS KonTtponsHas
12 2 2 8 1 14 paBora
DyHKIMY HECKOJIBKHX MEPEMEHHBIX 12 2 3 7 1 1 12 KoHnTponbHas
pabota
Pannr 12 2 2 8 1 12 KonTtponbHas
pabota
[IpomexxyTodHas aTTeCcTaIUsg 36/9 Ok3aMeH
Bcero: 144 18 20 70 6 6 123




3.2. Conep:xanue 3aHATHI IO BUIaM Y4eOHOH padoThI
Tabnuma 5— Conepxkanue TUCHUTITHHBI

Ne
n/m

HaumenoBanue paszacia,
TEMBI JUCHHUITIIMHBI

ConeprxaHue 3aHATHSI

Coodepotcanue 1eKYUOHHO20 Kypca

Martpuunas aareopa

Ionsitue matpuuel. Buael matpun. Onepanuu Haj matpunaMu. CBoicTBa
onepanuii. TpancrmonupoBanue Marpui. CBOHCTBA TpPaHCIOHHPOBAHHBIX
Matpuil. OnpeaennuTend, uX cBoicTBa. MUHOPHI U anredpandecKue JOmod-
HeHus. Berancienue onpeaenurens. Teopema Jlammaca. OOpaTtHas Matpu-
na. Teopema o cymecTBoBaHUN 00paTHON MaTpuibl. CBOHCTBA 0OpaTHBIX
MaTpull. DJIeMeHTapHbIe IpeoOpa3oBaHms HaJl MaTpHUIlaMu. PaHT MaTpHIIbL.
JluHeiiHbIC KOMOMHAIIMY CTPOK U CTOJOIOB. TeopeMa O paHTe MaTPHIIBL.

CucTeMbl JHHEHHBIX
YPaBHeHUIA

JluneiiHble ypaBHEHHS U CUCTEMBI JTMHEHHBIX anTreOpanvdecKux ypaBHEHUH.
Pemenne cuctem n JIMHEHHBIX alreOpanyecKUX ypaBHEHUH ¢ N HEU3BECT-
HbIMH 110 TipaBmiTy Kpamepa. Perienue cuctem JTMHEHHBIX alnreOpandecKux
YpaBHEHHWH W MaTPUYHBIX ypaBHEHUH C IMOMOIIBIO OOpaTHON MaTpHIIBI.
Pemenne cucteM m JIMHEHHBIX alreOpanveckux yYpaBHEHUH ¢ N HEHU3BECT-
HbIMHU MeTOoJIoM ["aycca.

AHaINTHYECKas reoMeT-
pus HA MJIOCKOCTH

[Ipsimast Ha TuTOCKOCTH. CHIOCOOBI 3a1aHusl. YTOI MEXKAY ABYMS TIPSMBIMIL.
YenoBus napajuieNIbHOCTH U IEPIIEHIUKYIISIPHOCTH NpsAMbIX. PaccTosiHue
OT TOYKHU J0 MPSIMOM.

BBenenue B aHaJIn3

HucnoBble MOCIEIOBATEIBHOCTH U X CBOMCTBA. [Ipeaen uncioBoi nocie-
noBarenbHOCTH. [Ipenen pynkuun. OgHOCTOpOHHUE Mpeaensl. beckoHeu-
HO MaJible BeNM4rHbl. beckoneuno Oonpiune Benuuunbl. OCHOBHBIE TEOpe-
MBI 0 Mpesenax. 3aMmevarenbHble npenessl. Heonpeaenennoctu. Hempe-
PBIBHOCTH (pyHKIIMH B TOuKe. ToUkr pa3peiBa GyHKIIMH U UX KIIacCHU(pHUKa-
1. OCHOBHBIE TEOPEMBI O HENPEPHIBHBIX (YHKIUSIX.

HenpepbIBHOCTB 37IEMEHTAPHBIX (DYHKIIUH.

AuddepenunanbHoe uc-
yucjeHue GyHKIUM OXHOM
nepeMeHHOi

Onpezaenenne npou3BoaHol. Cxema BbIUUCICHUS NpOU3BOAHOU. OCHOB-
HBIe TIpaBmia quddepennnponanus. [Ipon3BoHast C0KHON 1 0OpaTHON
¢ynkunu. [Ipor3BoJHbIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITUH.
JuddepenunpoBanne HEABHBIX U TAPAMETPUUECKH 3aJaHHBIX (YHKLUH.
Jlorapudmuyeckoe auddepenimporanne. [Ipor3BoIHbBIC BHICIIUX TOPSI-
koB. Bo3pacranue u yObiBaHue QyHKUUH. DKCTpeMyM (QyHKIIHH.
HauOonbiee n HanMeHblIee 3HaUeHUsT (PYHKIUU Ha OTPE3Ke.
Beimykiocts ¢yHknmu. Touku nepern6a. AcUMOTOTH rpaduka QyHKIUH.
OObmas cxema ucciieoBanus GyHKLIUI U TOCTPOEHUS UX ITpauKOB

Cooeporcaniue npakmuieckux 3aHamul

MaTtpuunas aareopa

Omneparuu Hajg MaTpullamMd. TpaHCTIOHUPOBAHUE MaTpwil. BwraucieHue
onpenenuteneid merogom Cappyca. BeruucieHnue onpeneiauTencii npu mo-
Moiu Teopembl Jlaruiaca. HaxoxaeHue oOpaTHBIX MaTpHIl. DJieMeHTap-
HbIe peoOpa3oBaHus HaJ MaTpuliamu. [IpuBeeHre MaTPHIIBI K CTyIIeHYA-
TOMY BUAY.BbIunciieHue panra MaTpHIlbl.

CucreMbl JIMHEHHBIX
YPABHEHUIA

JluHeliHbIe ypaBHEHUS U CHCTEMbI JIMHEHHBIX aNreOpandecKux ypaBHEHUH.
Pemenue cucreM n JMHEHHBIX areOpanvdecKuX YpaBHEHUH C N HEU3BECT-
HBIMU TI0 nipaBwily Kpamepa. Perienue cucrem TMHEHHBIX allreOpandecKux
YpaBHEHHH W MaTPUYHBIX YPaBHEHUH C IOMOIIBI0 OOpaTHON MAaTpHIIBL.
Pemenue cucreM m JHHEHHBIX adreOpandeckux ypaBHEHHUH ¢ N HEU3BECT-
HbIMU MeTOJioM ["aycca.

Pemenne onHopoHbIX cucTteM. DyHIaMEHTaIbHASI CUCTEMA PEILICHUH.

AHaJIuTHYECKas reoMeT-

Paznuunbie criocoObI 3adaHuA HpﬁMOfI Ha INJIIOCKOCTH.




n/n

HaumenoBanue paszacia,
TEMbI JUCHUIIIINHBI

ConepxaHue 3aHATHS

pud HA MIJIOCKOCTH

Haxoxxnenue yria Mexxty 1ByMs NPSMBIME. Y CIIOBUS APAJJICIIBHOCTU U
MEPIIEHINKYIISIPHOCTH MPSIMBIX
HaxoxxneHue paccTodHUS OT TOYKH J10 IPSMON




HaumenoBanue paszacia,
TEMbI JUCHUIIIINHBI

ConepxaHue 3aHATHS

BBenenue B ananns

[Ipenen ynuCIOBOM MOCIEIOBATEILHOCTH U CIIOCOOBI €T0 BRIYHCIICHHS.
Haxoxaenue npenena GpyHKIHH.

HaxoxneHnne oqHOCTOPOHHUX TIpeieloB. beCKOHeYHO MaJble BETHIHHEI.
CpaBHeHHE OECKOHEYHO MANTBIX. BeCKOHE4HO OOJbIINE BEIHUMHBL Pac-
KpBITHE HeompeaenenHoctel. McciaenoBanue GyHKIMI Ha HEMPEPHIBHOCTb.
Haxoxnenue Touek pa3pbiBa GyHKIMH U UX Kiaccudukanus. Hemnpepbis-
HOCTB (DYHKITMHM Ha MHTEPBAJIC U Ha OTpe3ke. Mcnons30BaHue CBOMCTB
(YHKIIH, HENPEPBIBHBIX HAa OTPE3KeE.

JuddepeHunaibHoe uc-
yncjaeHue GyHKIUM OAHOM
nepeMeHHOi

HaxosxaeHnue mpou3BOJHBIX C HCHOIB30BAHMEM TaOIUIBI POU3BOIHBIX U
npaBui nudQepeHITpOBaHUS.

Haxoxnenue mpou3BOIHBIX CIOXKHON M 00paTHON (yHKIIHH.
JuddepenunpoBanre HESIBHBIX U TAPaAMETPUUCCKH 3aJaHHBIX (QYHKIUH.
Jlorapudmmyeckoe nuddepennmposanne. Haxoxaerne npeaenoB GyHK-
Ui 1o npasuity Jlonuras.

HaxosxaeHue mpoMeKyTKOB BO3pacTaHus M yObIBaHUS (PyHKIMH U TOUEK
sKcTpemMyMa. HaxoxaeHue mpoMeKyTKOB BBITYKIOCTH, BOTHYTOCTU Tpa-
¢uka pyHKIMK H TOYEK mepernda. ACUMOTOTHI rpaduka GpyHKIHH.
UccnenoBanne GyHKIWIA U TOCTPOSHHSI UX TPpaUKOB.

Cooepotcanue 1eKyuoHH020 Kypca

HNHuTerpanbHoe ucuncle-
HHUe PyHKIUM OJHOM mepe-
MEHHOI

[lepBooOpa3Has pyHKIMS U HEONPEISICHHbIN HHTEerpai. CBOWCTBA He-
omnpeeneHHOro nuTerpaia. Tabnuma ocHOBHBIX HHTErpasioB. Hemocpen-
CTBEHHOE MHTETPUPOBAHUE.

Meron 3amMeHBI TepeMEHHOW. MeTo1 HHTErpUpPOBaHUS 110 YacTsIM.
WuTerpupoBanne pannoHAIBHBIX 1podeii. [lorsTre onpeneneHHoro naTe-
rpajia, ero reoMeTpuuecKuii 1 SKOHOMUYecKHii cmbici. CBOMCTBa onpese-
neHHoro uHTerpaia. @opmyna Herorona-Jleitbuuma. Teopema o cpeaaem.
3aMeHa nepeMeHHON U MHTETpUPOBAaHUE 10 YaCTSIM B ONpeeIeHHOM HHTe-
rpasie. HecoOcTBeHHbIe nHTErpaibl. Berancnenue miomaneit miockux Gpu-
ryp. Beruncienue odbema Tena BpaleHus.

JuddepeHunaibHbie
YPABHEHHUSI

3agauu, npuBoAsIINE K MU PepeHINATLHBIM YPaBHEHHUSAM. Y PaBHEHHUS C
paszzaessomMucs nepeMeHabMu. OtHopoansle auddepeHInaibHbIe
ypaBHeHUs. JIuHelHbIe ypaBHeHUs. Y paBHeHNe bepHyiun. YpaBHeHus,
JIOITyCKaloIIye OHWKeHne nopsiaka. JlnneiHele onnopoansie auddepen-
[UaJIbHbIE YPAaBHEHUSI BTOPOT'O MOPSIIKA C MOCTOSIHHBIMU KO3 dHULneHTa-
Mu. JIuHeiHbIe HEOAHOPOIHBIE TU(PepeHINATEHBIE YPABHEHHS BTOPOTO
MOPSJIKA C TOCTOSTHHBIMU KO3 QHUIIMEHTAMU.

@DYHKIHM HECKOJIbKHMX Ie-
PeMEHHBbIX

Onpenenenne QyHKIMK IBYX U Oonee mepeMeHHbIX. O0NacTh omnpexaese-
HUsl, rpaduK GYHKUUHM OBYX nepeMeHHbIX. JIuHum ypoBHs. YacTHble mpo-
W3BOJIHBIE, UX T€OMETPUYECKUI cMbIci. [Ipon3BoaHAs MO HamNpaBlIEHUIO U
TpaJIeHT.

Juddepenuupyemocts u nonusiid auddepennman pynkuun. Ilpumenenue
nostHOTO nr(depeHnrana K IpUOIMKEHHBIM BbIUNCIEHUIM. YacTHBIE TIpo-
W3BOJIHBIC BTOPOTO MOPSIKA. DKCTpEMyM (PYHKIMH JIBYX IEPEMECHHBIX.
YcnoBHbIii skcTpeMmyM. Hanbonbiiee 1 HauMeHslIee 3HaueHUs QyHKIMNA B
3aMKHYTOH 00JIaCTH.

Pann1

IlonsiTre psna 1 ero CXOAUMOCTH. DTaNoOHHbIE pAabl. CBOMCTBA CXOAAIINX-
cs panoB. HeoOxoauMmelid mpu3HaK cXoAUMOCTH. JlocTaTouHbIe IPU3HAKU
CXOIMMOCTH PSAOB C MOJIOKUTEIbHBIME YWICHAMH.

3nakouepenytomuecs psabl. lpusnak JleiiOnuna. 3HakonepeMeHHbIE psi-




No Haumenoanue pazaena,
n/n TEMBI JUCIIATUIHHEI

ConepxaHue 3aHATHS

J6l. AGCONIOTHAS U YCIIOBHAS CXOMUMOCTh. O0IacTh CXOAMMOCTH CTETICH-
Horo psaaa. Teopema AbGens. JuddepeHunpoBaHUe ¥ HHTETPUPOBAHHE CTe-
MEeHHBIX pA0B. Pan Makiopena u psan Teinopa.

Pasnoxenune GyHKINI B cTeEHHbBIC psbl. [[puMeHEHHe PSIOB B MIPHU-
OJM>KEHHBIX BBIYMCIICHUSX.

Codepotcanue npaxmuueckux 3aHamuil

6 HNHTerpasbHoe HCYHCIIe-
HHe pyHKIUM OJHOM mepe-
MEeHHOI

HenocpencTBeHHOE HHTETPUPOBAHKE.

Meton 3ameHbl iepeMeHHOM. MeToJ1 HHTErPUPOBaHUS 110 YaCTSIM.
WnTterpupoBanre palMoHalIbHBIX ApoOeld. Brruncienne onpeneneHHbIX
uHTerpanoBno Gopmyne Hetotona-JleiiOnnna. 3ameHa nepeMeHHON U WH-
TErpUPOBAHUE 10 YACTSAM B ONPEICIICHHOM UHTETpalie. Berancinenue He-
COOCTBEHHBIX WHTETPAJIOB.

IIpunoskeHus OmpeneIeHHOro HHTETpaa

7 JuddepenunanbHbie
YpPaBHeHUsI

YpaBHEHHS ¢ pa3aeISIONUMICS TepeMeHHBIMA. O mHOpoIHbIe TuddepeH-
IUabHbIE YpABHEHNUSI.

JIunelineple ypaBHeHUs. YpaBHeHue bepHyn. YpaBHeHuUs, 1OMyCKaOLINE
MOHIKEHHUE MOpsIKa. JInHelHbIe 0AHOpOAHbIC MU (epeHIIUANbHBIC YPaB-
HEHHS BTOPOTO MOPsAKA C IOCTOSIHHBIMU KO3 UIIMEHTaMU.

Jluneiinble HeogHOPOAHBIE AU depeHIMaNbHbIE YPaBHEHHS BTOPOTO 110~
psIKa C TOCTOSIHHBIMU KO3 PUIIMEHTaAMU

8 DOYHKIUN HECKOJIBKUX
nepeMeHHbIX

Haxoxxnenue obnactu onpenenenus GpyHKIUK ABYX nepeMeHHbIX. [locTpo-
eHHe JMHUK ypoBHs. HaxoxkieHre YacTHBIX MPOU3BOAHBIX MEPBOTO U BTO-
poro nopsaaxoB. [Ipon3BoaHas M0 HANIPABICHUIO U TPAIUCHT.

[Tpumenenune monaoTO MUdepernrana K MpUOIMKEHHBIM BEIYUCICHUSM.
HuddepenuupoBanne ciaoxHoit ¢yHkuuu. HaxoxaeHneskcTpemyma
(GYHKUIUH IBYX IEPEMEHHBIX.

HaxoxnenueycnoBHoro sxctpemyma. Oynkuus Jlarpanxa.
HaxoxneHnenanOopliero ¥ HauMMEHBIIETO 3HaueHWH (YHKOIUHM B 3a-
MKHYTOU 00J1acTH.

9 Panel

HccnenoBanue psaoB Ha CXOJUMOCTD IPY TIOMOIIN HEOOXOAMMOTO TPH-
3HaKa CXOIMMOCTH M IIPU3HAKOB CPABHEHHUS.
HccnenoBanue psaoB Ha CXOAUMOCTE IIPH MOMOIIH Mpu3HakoBKomm u
Hamambepa.
HccnenoBanne Ha cXOJUMOCTh 3HAKOUEpeLytomuecs psaaos. Pasnoxenue
¢byHKUMH B psin MakiopeHa.
Pasnoxxenune Qynkuumii B psa Teitnopa.

[IpuMeHeHue psIOB K MPHOIMKEHHBIM BBIYHACICHUSIM.

4 TlopsanoK OLEeHUBAHUS YCIIEBAEMOCTH M C(POPMHUPOBAHHOCTH KOMIIe-
TEHI U 00y4arouerocss B TeKylei U NpoMe;KyTOYHON aTTeCTAUM.
I[J'ISI MHOJIOKUTEIHLHOU OICHKHU IO pE3yJibTaTaM OCBOCHUA NUCHUIIIIMHBI O6y‘{aIOH_ICMy'C$IHeO6XOI[I/IMO
BBITIOJIHUTE BCC YCTAHOBJICHHBLIC BHUIBI yqe6H01”4 pa6OTLI. OI_ICHKE[ PE3YJIbTAaTOB pa60TBI 06yqafomeroc;[ B
Oamnax (Mo BUJaM) MpUBeAeHA B TabmuIe 6.

Tabnuua 6 - bamibHO-pedTHHIOBast OIIEHKa pe3yJIbTaToB yueOHol paboTsl oOyyatonuxcs no suaam(bPC)

VYuebHast paboTa
(BUBI)

CymmMma
6amtoB

Bunbl u pe3ynbraThl O1eHKa B aTTEeCTAlMU Bamer
y4eOHO# paboThI (17 nenenn)




Texywian yueonaa paboma O@0O

Tekymas yueoHas |60 KonrponbHbie paboThl 3a ogny KP ot 510:10 6annos
paboTta B cemectpe (3a1uTa KOHTPOJIBHOMN 56a1110B (TOPOroBOE 3HAYCHHE) 20- 40
paboThl) 10 6aynoB (MakCUMabHOE 3HAYCHUE)
3amanne 106amm0B (IOPOTOBOE 3HAUCHUE) 10- 20
20 6annoB (MakcUMaIbHOE 3HAYCHHE)
Texywan yueonas paboma 300, 0300
Texymas yueoHas |60 KonrponbHas pabora mo |3a oquo 3aganue ot S 1010 Gagmos 30-60
paboTa B cemecTpe Kypcy 5 6anoB (MOpPOroBoe 3HAUCHHE)
10 6anoB (MaKCHMaJIbHOE 3HAYEHHE)
Hroro no tekymeii padote B cemecTpe 30 - 60
IIpomexxytounas |40 Permrenne 3amaun 1. 5 6aas10B (TOPOTOBOE 3HAUCHHUE) 5-10
aTTecranus (3K3a- 10 6ans0B (MakCUMaIIbHOE 3HAYCHUE)
MEH) Perienue 3amaun 2. 5 6ansoB (MOPOroBOC 3HAYCHUE) 5-10
10 0a/10B (MaKCUMAaTIbHOE 3HAUCHUE)
Bompoc 6unera Nel 5 6annoB(moporosoe 3HauUeHHE) 5-10
10 6a/10B (MaKCUMAaTIbHOE 3HAYCHUE)
Bompoc 6unera No2 5 6ann0B (MOPOTOBOE 3HAUCHUE) 5-10
10 6ay10B (MaKCUMaIbHOE 3HAYCHUE)
HToro no npomMe:KyTo4HOI aTTecTanuu (3K3aMeHy) 20-400.
CyMMapHasi OLeHKA 110 AUCUMILJIMHE: CymMa 0aioB TEKyIIeH U MPOMEXYTOYHOM aTTecTallin 50 - 100 6.

B npomexyTo4HOI aTTecTaluy OlleHKa BbICTaBIsgeTCs B BeAOMOCTh B 100-0amnpHoi 11Kane u B OyKBEHHOM

SKBUBaJIEHTE (TabIUIIA):

Tabnuna OneHKa ypOBHSI YCBOSHUS AUCIMIIMHBI U KOMIIETEHIUN

Kpurepuu oneHuBaHNS KOMIIETCHIIUN

Hrorosas OLICHKa

YpoBeHb ycBo-
CHHUA AUCIIU-
IINIMHBI 1 KOM-

DK3aMeH /3auer ¢
OILICHKOM

3a4€CT

BykBeHHBIN 3KBUBa-
JIEHT / OLIEHKA

NETEHINHN

BbyxBeHHbII
SKBUBAJIECHT

Cymma 6amios
o 100-
OaUILHOM IIKa-
e

OO6yuatomnuiics He BIaleeT TEOPETUIECKUMHU OCHOBaMHU
JUCUUIUIMHBI U HAYYHOU TEPMUHOJIOIUEH, JEMOHCTPUPY-
€T OTPBIBOYHBIE 3HAHUS, HE CIOCOOEH pelIaTh NpaKkTH4e-
cKue npodecCHOHAIbHBIE 33/1a4H, JOIMyCKaeT MHOXKE-
CTBEHHBIE CYIIIECTBEHHBIC OIIMOKH B OTBETaX, HE yMEET
UHTEPIPETUPOBATh PE3YIBTATHI U IENATh BBIBOJBL.

HeynosnerBopuresnbsHo
/2

NEPBBIN

He 3aureno

Menee 51 6an-
na

OOyuaronuiics BIaJeeT YaCTHYHO TEOPETUUSCKUMU OC-
HOBaMU JUCIUILINHBI U HAYYHOH TepMUHOIOTHEH, (hpar-
MEHTApHO CIOCO0EH peraTh NpakTUIecKue mpodeccruo-
HAJIbHBIC 3a/1a4H, JIOIYCKACT HECKOJIBKO CYIIECTBEHHBIX
OINOOK PEeIIeHUsIX, MOXKET YaCTUIHO HHTEPIIPETUPOBATh
MOJTyYE€HHBIE PE3YJIbTATHI, TOMYCKAET OMIMOKHA B BBIBO-
Jax.

Y 10BIETBOPUTEIHHO /

3

MIOPOTOBBIHI

O6yqaron_u/11710ﬂ BJIaACCT TCOPECTUICCKUMU OCHOBAMU JIUC-

OUITNIMHBI 1 Hay‘IHOfI TCpMHHOJ’IOFHCﬁ, T'paMOTHO MU3JjlIaracTt

MaTepual, Coco0eH peraTh MpakTHIeckue mpodeccro-
HaJIbHBIE 3aJ1a4H, HO JIONYCKAaeT OT/AEIbHBIE HECYIlle-
CTBEHHBIE OIITNOKH B MHTEPIIPETALINH PE3YIHTATOB U BBI-
BOJIAX.

MTOBBIIEHHBIN Xopormio / 4

OOyuaronuiicst B IOJHOH Mepe BJIaJIeeT TEOPETUIECKUMHU
OCHOBAMH JAUCLUILINHBI U HAYYHOI TE€PMUHOIOTHEN, rpa-
MOTHO M3J1araeT MaTepHall, CliocoOeH HIUTIOCTPUPOBATh
OTBET IpUMEpaMH, (haKTaMH, JaHHBIMU Hay4YHBIX HCCIIe-
JIOBaHUI, IPUMEHSITH TEOPETUIECKUE 3HAHUS JIJIS perie-
HUS IPAKTHIECKHUX MPO(eCCHOHANBHBIX 3a1ad. [IpaBuib-
HO MHTEPIPETHPYET MOTyYeHHbIE Pe3yIbTaThl U JIEJIaeT

MPOABUHYTHIN OTtnnyno/ 5

3aureHo

51-65

66-85

86-100




|O60CHOBaHHBIe BBIBO/JIbBI. ‘ ‘ ‘ ‘

5 MarepuajibHO-TeXHHYECKOe, IPOrPpaAMMHOE U Y4eOHO-MeToIu4YecKoe
o0ecneyeHne TUCIHUILJINHLI.

5.1 YueOHas quTeparypa
OcHoBHasi yueOHasi IuTepaTypa

1. Beicmas MmaTemaTHKa JUIsl SKOHOMHUYEcKoro OakanaBpuara B 3 4. Yacts 1 : yueOHUK M MPAKTUKYM IS
By30B / moja penakmueit H. III. Kpemepa. — 5-e¢ u3n., mepepab. u mom. — Mocksa : M3gaTenbcTBO
FOpaiit, 2020. — 276 c. — (Boicmiee obpazoBanue). — ISBN 978-5-534-05820-8. — Tekcr : anek-
tpouHbiii / DBC FOpaiit [caitr]. — URL: https://urait.ru/bcode/452112 .

2. Beicmas MareMaTuka aJisi 3KOHOMUYECKOro OakanaBpuaTa B 3 4. YacTh 2 : y4eOHHUK U MPAKTUKYM IS
By30B/ mojn pemakiueii H. III. Kpemepa. — 5-¢ m3a., nmepepad. u momn. — Mocksa : M3gatenscTBoO
Opaiit, 2020. — 241 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-05822-2. — Texkcr : a1ek-
tpouusiii / DBC FOpaiit [caiir]. — URL.: https://urait.ru/bcode/452113 .

3. Beiciias maremartuka A 3KOHOMUYeckoro OakanaBpuata B 3 4. YacTp 3 : yueOHHMK U IPAKTHUKYM AJIs
By30B/ moja pemakuueit H. L. Kpemepa. — 5-e u3z., mepepad. u mon. — MockBa : M3gatenscTBo
IOpaiit, 2020. — 418 c. — (Bricmiee o6pa3oBanue). — ISBN 978-5-534-05823-9. — Tekcr : a1ek-
tpouubiii / DBC FOpaiit [caiit]. — URL.: https://urait.ru/bcode/452114

JonosiHUuTe/IbHAA YueOHas1 JIuTepaTypa

1. Tlomos, A. M. Bricmas matemaTuka ajsi 5SKOHOMUCTOB. B 2 4. YacTp 1 : y4eOHUK U MPAKTUKYM IS
By30B/ A. M. I[lonos, B. H. CotHukoB. — 2-¢ u3M., mepepad. u gomn. — Mocksa : M3naTenbcTBo
FOpaiit, 2020. — 271 c. — (Bwicmee obpazoanue). — ISBN 978-5-534-08550-1. — Tekcr : amek-
tpouHsiit / DBC FOpaii [caiit]. — URL: https://urait.ru/bcode/455761 .

2. Tlomos, A. M. Beicuias MareMaTHKa Juisi 3KOHOMUCTOB. B 2 4. YacTp 2 : yueOHHUK U MPaKTUKYM IS
By30B/ A. M. Ilonos, B. H. CotHukoB. — 2-¢ u3na., mepepad. u gomn. — Mocksa : M3natenbcTBo
FOpaiir, 2020. — 295 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-08552-5. — Tekcr : amek-
tpounsii // DBC Opaiit [caiit]. — URL: https://urait.ru/bcode/455762 .

3. Kimommu, B.JI. Beicmias MmaTematuka s SKOHOMHCTOB : ydeOHOe mocoOue i BY30B /

B. JI. Kirfotme. — 2-¢ u3z., ucnp. u jgon. — Mocksa : U3parensctBo FOpaiir, 2020. — 412 ¢c. —
(Beicmee obpazoBanue). — ISBN 978-5-534-08689-8. — Tekcr : anexrponnsii // ObC HOpait
[caiiT]. — URL.: https://urait.ru/bcode/449848 .

4. Ilunaues, B. C. Bricmias maremaruka : yueOnuk / B.C. IllumaueB. — Mocksa : UHOPA-M, 2021.
— 479 ¢. — (Bsiciree obpasosanue). — DOI 10.12737/5394. - ISBN 978-5-16-010072-2. - Tekcr :
anektpoHHbIi. - URL: https://znanium.com/catalog/product/1185673. — Pexxum nmoctyma: mo mo-

MIUCKE.
5. Kypc Bbicmieli mareMaTuKH AJisi SKOHOMHCTOB : yueOHuk / moj pexn. P.B. CaruroBa. — Mocksa :
NH®PA-M, 2019. — 647 c¢. — (Bwicee oOpa3oBanue: bakamaBpuar). —

www.dx.doi.org/10.12737/13680. - ISBN 978-5-16-011091-2. - Tekct : snekrponHsid. - URL:
https://znanium.com/catalog/product/989794 — Pexwum A0CTyIa: 1O MOAMKCKE.

6. XKyxosa, I'. C. Beiciass maTtematuka a1 OakanaBpa. [IpakTukym : yueOHOe mocobue : B 2 4acTsXx.
Yacte 1 / I'.C. XKykoBa. — Mocksa : TH®PA-M, 2019. — 223 c. — (Bricuiee obpa3zoBanue). -
ISBN 978-5-16-108293-5. - Teker : JJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1067376 . — Pexwum gocTymna: 1mo mommcke.

7. XKyxoga, I'. C. Bricmas matematuka s OakanaBpa. [Ipaktukym : yueOHOE mocoOue : B 2 4acTsX.
Yacts 2 / I'.C. XKykoBa. — Mocksa : UHOPA-M, 2019. — 275 ¢. — (Bricmee obpazoBanue). -



https://urait.ru/bcode/452112
https://urait.ru/bcode/452113
https://urait.ru/bcode/452114
https://urait.ru/bcode/455761
https://urait.ru/bcode/455762
https://urait.ru/bcode/449848
https://znanium.com/catalog/product/1185673
https://znanium.com/catalog/product/989794
https://znanium.com/catalog/product/1067376

10.

ISBN 978-5-16-108294-2. - Texcr URL:
https://znanium.com/catalog/product/1067390. — Pesxum gocTyma: mo moamucKe.

Bricmias MatemMartuka aJisi 5KOHOMHUCTOB: COOpHUK 3a1a4: YueOHoe nmocobue / boopuk I'.U., ['punIte-
Buutoc P.K., Marsees B.U., - 3-¢ uzn., ucnp. - M.:HUIl UH®PA-M, 2019. - 539 c. (Bricuiee obpa-
soBanue: bakanaBpuar) (Ileperter 7bLl/be3 muthsa)ISBN 978-5-16-010074-6. - TekcT : 31meKTpoH-
ueiid. - URL: https://znanium.com/catalog/product/989742 — Pexwum q0ocTyma: MO MOIMKUCKE.
[Mumnages, B. C. 3agaunuk no Beicmielt MaremaTtuke : yaueoHoe nocooue / B. C. IllumayeB. — 10-e
u3., crep. — MockBa : UHOPA-M, 2020. — 304 c. — (Bricmiee oo6pa3osanue). - ISBN 978-5-16-
010071-5. - Tekcr : anexrponnsiii. - URL: https://znanium.com/catalog/product/1042456 . — Pexxum
JIOCTYTIA: TIO TIOJIITHCKE.

Hanmgaiiko, JI.B. Maremaruka s skoHomuctoB. COopHUK 3amanwmii: yue0.mocooue / JI.B. Hamu-
Baiiko, H.B. MBammna, }O./l. llImuar. — CII6. : Jlans, 2011. — 432 c. — TecT 2IeKTPOHHBIA —
URL: https://e.lanbook.com/book/662

AJIEKTPOHHBIN. -

5.2 IlporpammHoe U UH(POPMAIUOHHOE O0ecleYeHre OCBOCHUS AMCIMILIU-

HbI.

Y4eOHbIe 3aHATHS IO AUCIUTUTHHE TPOBOIATCS B yueOHbIX ayauropusx HOU KemI'Y, npuBenennsie B Tadbmmie 7.

Tabnuua 7 — MaTepuanbHO-TeXHUYECKUE YCIOBHS 00eclieueHUe ay TUTOPHBIX 3aHSATHH 1O IUCIMIUIMHE

HaumMeHoBaHue noMelIeHUH [UIs IPOBECHUS BCEX BUIOB yYEOHOM EATENLHOCTH, IPEyCMOT-
PEHHOH y4eOHBIM ITAHOM, B TOM YHCIIE IIOMELIECHHUS I CaMOCTOSTENIBHOI paboThl, ¢ yKa3aHU-
€M IIepeyHst OCHOBHOIO 000pYI0BaHUsl, Y4€OHO-HATIISIHBIX TOCOOMH U HCIIOIB3YEMOTro MPo-
rpaMMHOro obecreyeHus

Anpec (MECTONOJIOKEHUE) TIOMEILEHUH JJIs IPOBe-
JICHHS BCEX BUJIOB yIEOHOI! NesATeIbHOCTH, IIpey-
CMOTPEHHOHU y4eOHbBIM IUIAHOM (B ClIy4ae peanusa-
UK 00pa30BaTENILHOM NPOrpaMMbl B CETEBOM
(hopMe IOTIOJTHUTEINILHO YKa3bIBaeTCsl HANMEHOBA-
HUE OpPraHU3alliy, C KOTOPOH 3aKJIIOUYEH JOrOBOP)

401 YyeOnas aynutopus (MyJIbTUMEIUIHAS) IS TIPOBEICHUS:

-3aHATUI JICKUXOHHOTO THITA
Croenuajau3npoBaHHas (yueOHas1) MeGesib: Tocka MenoBasi, kadezpa,
CTOJIBI, CTYJIbS.
OobopynoBanue: cmayuonapHoe -KOMIBIOTED, YKpaH, MPOEKTOP,
aKycTH4ecKasi cucreMa, MUKpO(OH TIpernoiaBarelis.
HMcnoan3yemoe nporpammHoe odecneuenue: MS Windows (Microsoft
Imagine Premium 3 year mo cy0mmnen3nonaoMy moroBopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBobomHO pactmpocTpaHsieMoe
[10), SArnexc.bpaysep (oTedecTBeHHOE CBOOOAHO pactpocTpansemoe [10).
HurtepHer ¢ odecnieyenuem nocryna B IUOC.

654079, KemepoBckas 0071acTs,
r. HoBoky3Henk,
np-kT Metamnypros, a. 19

403 YyeOHast ayTUTOpHS JJIS IPOBEACHUS:
- 3aHSTUH CEMHHAPCKOTO (MPAKTHYECKOT0) TUIIA;
- IPYIIIOBBIX U UHIUBH/YAIbHBIX KOHCYJIbTAINII;
- TEKyIIEr0 KOHTPOJIS M MIPOMEKYTOYHOMN aTTECTAIIUH.

CrnenuanusupoBaHHas (yueOHas) Me0esib: JOCKa MEJIOBast, CTOJIBI, CTYJIbSI.

O0opynoBaHue ISl IPe3eHTALUN Y4eOHOI0 MaTepUAJIa: nepeHoCHble -
HOYTOYK, 9KpaH, MPOEKTOP.

Hcnoab3yemoe nporpammHuoe obecnevenue: MS Windows (Microsoft
Imagine Premium 3 year no cyonunensnonHomy gorosopy Ne 1212/KMP or
12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBobomHO pacmpocTpaHsieMoe
[10), SArnexc.bpaysep (oTedecTBeHHOE CBOOOAHO pactpocTpansiemoe [10).
HurtepHer ¢ obecnieyenuem nocryna B IUOC.

654079, KemepoBckast 0071acTs,
r. HoBoky3Henk,
np-kT Metamnypros, a. 19

5.3 CoBpeMeHHbIe TIpodeccHOHAIbHBIE 0a3bl JaHHBIX U MH(pOpPMALM-

OHHBIC CIIPABOYHBLIC CUCTCMbI.

1.  OOmepoccuiickuii MaTeMatndeckuii mopran (nHGopmannonHas cucrema) http://www.mathnet.ru/

6 Unble cBeeHus U (MJIM) MaTepHAJIbI.

6.1.1lpumepHbIe TeMbI MICbMEHHBIX Y4eOHBIX PpadoT

6.1.1. UapuBuayaabHoe 3aqaHue 1o TeMe « MaTpudHas aaredpa»


https://znanium.com/catalog/product/1067390
https://znanium.com/catalog/product/989742
https://znanium.com/catalog/product/1042456
https://e.lanbook.com/book/662
http://www.mathnet.ru/

1. BblUMCAUTD ONPEAETUTEND! 2. Jloka3aTb TOXAECTBO:

2 -5 -1 3 2

2 -5 9 1| %9

3 -1 5 _s& 1 b b°l=(b-a)(c—a)(c—b).
2

2 18 -7 -0 ¢ °©

3. Haiitu 3HaueHue mHorowieHa f(X) ot maTpuirsr A:

1 -2 3
f(x)=3x*-2x+5 A=2 -4 1|
3 -5 2

4. Pemuth MaTpuyHOe ypaBHeHue. CaenaTh NPOBEPKY.
1 3 -1 3 O
X =
2 5 1 2 -

5. Haittu panr Matpuusl A:

5 -1 4 2 1
-1 2 1 5 6
3 -5 2 -8 -1
2 4 2 10 12

A=

6.1.2. KoutpoabHasi padota no teme «CHCTeMbI JIMHEHHBIX YPaBHEHUID»

1. PemuTh cucteMy JTMHEWHBIX YpaBHEHUI: 2. PemnTh cuctemMy JMHENHBIX ypaBHEHUN MeToa0M [ayc-
ca.
a) metogoM Kpamepa; Haiitu oO1iee perienue, yacTHOE, ClI€NaTh IPOBEPKY.

0) metogom ["aycca;

B) IIPH MTOMOIIIM OOPATHON MaTPHIIbI.

2X, =X, +3X; =X, + X, =3
83X, +2X,+ X3 =5, | 3X, +4X, - X, +4X, =2
2X, +3X,+X; =1 <X, +5X, -4X,+5X, - X, =-1
2X, +X,+3X, =11 |4X, +9X, -5X, +9X, - X, =1

6.1.3. UnauBuayaabHOE 3a1aHHE M0 TeMe «AHAJTUTHYECKAsi TeOMeTPHs Ha MJI0CKOCTH»

. YpaBHeHUE 0HOI U3 cTOpoH kBagpaTa X+3y—5=0. CocTaBUTh ypaBHEHHS TPEX OCTAJIbHBIX CTOPOH KBaJIpa-
ta, eci (-1;0) — Touka mepecedeHus ero TMaroHaei.

. Jlanbl ypaBHeHUs 0/1HOM U3 cTOpoH pomba 2x+y—5=0 u ogHOI U3 ero quaronaneit y—1=0. Jluaronanu
pomba nepecekatotcs B Touke (3;1). Haiitu ypaBHEHHs OCTalIbHBIX CTOPOH poMOa.

. VpaBHEHUS JBYX CTOPOH Hapajuienaorpamma x+2y+2=0 u x+y=0, a ypaBHEHHE OJJHOM U3 €ro AHaroHaeH
x+2=0. HaiiTu KoOpinHAaTBI BEPILINH NapauIeIOorpaMMma.

. Mansl nBe Bepumabl A(-3, 3) u B(5, -1) utouka D(4, 3) nepeceueHus BbICOT TpeyroabHUKa. COCTaBUTH
YpaBHEHHUS €ro CTOPOH.



5. Hansl Bepuunsl A(1, 1), B(2, 3), C(4, 1) Tpanertuu ABCD (AD || BC). U3BecTHO, 4TO AUAroHa€u Tpare-
UM B3aMMHO TIepHEeHIUKYJIsipHbl. HailTu koopanHaTel BepiimHbl D 3TO# Tpanenuu.

6.1.4. KontpoJsbHas padora no teme «Ilpenen»
Haitu npegenst:a) 1M — X2 ; 0) IimM- B) lim 2 ;
D2XT =X+ 27 T aoe 1-3xT T kol €08 2x

6.1.5. KontpoJsbHas padora no reme «HenpepbrIBHOCTB)»

HccnenoBaTh (pyHKIIMM HA HETIPEPBIBHOCTD: ) Y =

i,xzz
X =<2
32 —-x

+27F
x?+5

B) Y=

6.1.6. KonuTposbHasi padora no teme «luddepeHunanbHoe HCHUCTEHUE»

HccnenoBats MeTonamMu tudepeHIIMaIbHOTO HCYUCIICHUS clieAytomue (GyHKIIUU |, UCTIONIB3YS pe-
3yHBTaTBI HCCIICAOBAaHUs, IOCTPOUTDL UX rpa(bI/IKI/I.
2X+2 2% — x2

X2 —
1) y=———, 2) y=¢
x-1

6.1.7. KoutpoabHas padora no teme «MHTerpajibHoe ucyucjieHue PYHKIMU OTHOM me-
peMeHHOoi»

|. HaitTu unTEeTpans:

1) I(Z 4x)sin2xdx; 2) j%dx, 3) J.XZ):-;XZA—3d 4) J'(fidr)—(ix_s;)l(

1. BeramucanTs:

2. [e*dx.

o —38

'[ x& +1
I1l. HaiiTi niomane Gurypsl, orpaHUuE€HHON JIMHUSMHU:
y=x"+1, y:%xz, y=5.
IV. Haiitu 00beM Temna, MOoJyYeHHOTO NPH BpallleHuH (GUTYpbI, OTPAaHUYSHHOM JTMHUSMU:
=y?, x=1, y=0. (0X, QY).

6.1.8. KonTpoabHasi padora no teme «/AuddepenuuanbHbie ypaBHeHHD)

Pemmts ypaBHeHHS:



1. xyy' =1-x2. 6. y' —ysin x = y?e*®*. 10.y" -4y’ +13y =0.

' 1 y 1
2.xy+y:y2,y(1):§. 7'y:sin2x'

11. y" — 4y’ + 3y = 2e*

3. (xy? + X)dx+ (x’y —y)dy =0, y(0)=1. 12.y"+y =4sin2x.

4. Y'=—X_;y- 8. y”+2yy':0' y(O):Z, y,(O):—4
by X+1 " ’

5y -—==——. 9.y"-2y' -3y =0.
y L= y" -2y’ ~3y

6.1.9. KonTpoabHasi padota no teme « DyHKIIMU HECKOJIBKHUX MepeMeHHbIX

1. Haiitu naubonbiuee n Hanmenbuee 3uavenus Gynkumn Z = f (X, Yy) B 3amknyroii o6mactn D,
3a/IaHHON CHCTEMOM HEPaBEHCTB.
Z=x2+y?—9xy +27; 3>x>0, 32y>0.

2. DKCIIEPUMEHTAIBHO NOJIyYEHBI IATh 3HAYEHUH ncKoMoi GyHkiuu Yy = f (X) NpH nATH 3HAYEHUAX
apryMeHTa, KOTOpbIe 3alHcaHbl B Tabmune. MeTojoM HanMeHbIINX KBaapaToB HaiTh dyHkimio Y = f(X)B
Buge Y =ax+b.

X 1 2 3 4 5
y 4,3 5,3 3,8 1,8 2,3

6.1.10. KonTpoJbHas pa6oTa 1o teme «IKCTpeMyM (PyHKIHM ABYX MepeMeHHbIX»

Keiic-3apanmue:

B npouiecce npon3BoAcTBa MCHOJIB3YIOTCS /ABa BUa pecypcoB: kanutan K u tpyn L. @yHkuus BbI-
0,5 703
IyCKa UMEET BH/I Z=aK" L™, apenny ponos (kanuTana) U omiary Tpyaa BeienaeHo 60 y.e., cTo-
MMOCTh apeH/Ibl €IMHHIBI (POHIOB paBHa 3 y.e., cTaBKa 3apaboTHol muatel 4 y.e.Ilpu kakom 3Hauenun K

JIOCTUTAETCS HAMOOIBIIHI 00BEM BhITyCcKa?

6.1.11. KonTpoabHasi padoTa no teme «4uc/joBble, cTenieHHbIE PSIAbD»

1. UccnenoBarh CXOAMMOCTD PSIJIOB:

n?/2 1
Inn -1 en’ —1 X 4
a) 31NN ;b) Z( ) .+ C) Z £ 72,9 Ssin(n® + 4).
n=invn® +1 an+1 —1”'3n h 11 cos- "
n

2. Haiiti 00nacth cxoauMocTH (pyHKIIMOHATIBHOTO Psija.
n
- (1)

1 (X+ n)’]/5



ig—xznsin(xwm)
n=1
© (x— 3)
Z n+1

n=1L

6.2. IlpumMepHbie BONPOCHI U 3aJaHUA / 3aa4U JJIA NPOMEKYTOUYHOMN

arrecranmumn

Tabauua 8 - [IpumepHbIe TeopeTHYECKHE BOMPOCHI M MPAKTHYECKHE 3aJaHNsI K IK3aMeHY

Pa3neinre! u TeMbl

IIpumepHsbie
CKH€ BOTIPOCHI

TeopeTuye-

[TpumepHBIE paKTUYECKHE 3aJaHuUs

1. MaTpuuHas ajaredopa

1.1 Matpuupl, onepa-
LM HaJl MaTpULIAMH

1. Marpuiibl, BUJIbI MaT-
pun

2. Ormeparnuy Hag MaT-
pUIIaAMH.

1 2 -3
1. Haiitu marpuny JIFABC-3E, e A=|1 0 2
45 3
1
B=| 2|, C=(Q2 0 5), E-eaunu4nas MaTpuIa.
1
2. Haiitu 3nauenne Mmuorowiena f(x) ot marpurpr A:
1 -2 3
f(X)=3x"=2x+5 A=|2 —4 1|
3 -5 2

1.2.0mpenenurenu, ux
CBOIiCTBa.

3. CaolicTBa onpenenu-

TCICH.

4. Beluncienue
onpeaenuTenei.

3. BouucnuTh onpenenuTens MaTpuibl A

1.3. O6parnas MaTpu-
ua. Panr marpuusl

5 OGOpaTtHas MaTpHua.
Teopema o cymie-
CTBOBAHHUHU OOPATHOM
MaTpPHULIBL.

6 DnemeHTapHbBIE Mpe-
o0pa3oBaHHI MaTpH-
1bl. PaHr Matpuiibl,
€ro BBIYHCIICHHE.

1 -2 3
A=|2 -4 1|
3 -5 2
4. BBIYUCIUTH ONPEACTUTEND:
-2 -5 -1 3
2 -5 9 1
-1 5 -5
2 18 -7 -10
5. Haiitu matpuiy B=11.(A-1)/+A/,
1 -2 3
A=l2 -4 1]
3 -5 2
6. Haiitu panr matpuis! A:
1 3 -2 0

3 -1 5 4
2 -4 7 4
3 -1 5 4




2. CucreMbl JIMHEHHBIX YPABHEHHUIA

2.1. Pemenne cucremn | 7 CucTembl TUHEHHBIX 7. PemuThb cucTEMY JIMHEWHBIX YpaBHEHUH METOJOM
JTMHEHHBIX anredpanye- anreOpanvecKux X, +X,+2X,=-1,

CKUX ypaBHEHHH ¢ n YpaBHEHHUH.

HEU3BECTHBIMU METO-
oM Kpamepa.

8 Pemenue cuctem nu-
HEWHBIX YPABHEHUI
metosioM Kpamepa.

Kpamepa..2x, — X, +2X, = -4,
4X, + X, +4X, =-2.
X1-2X7+3X3=6,
2X1 +3Xy —4X35 =20,
3X]-2X, -5X3=6.

8.

2. 2. Pemenne cucrem
JUHEHHBIX anreOpanye-
CKUX ypaBHEHMU U MaT-
PUYHBIX YPABHEHUH C
MOMOIIBI0 0OpaTHOM
MaTpPHIIBI.

9 Pemenne cucrem -
HEWHBIX YPABHEHUH C
ITOMOIIIBIO OOpaTHOU
MaTpHLIBI.

10 Pemienue MaTpuUyYHBIX
YpaBHEHUH

9. Pemmth CUCTEMY JIMHCHHBIX YPABHEHHUH C TOMOIIIBIO
00paTHOH MaTpHULBL.
X1-2X7+3X3=6,
2X1 +3X2 —4X3 =20,
3X1-2X5-5X3=6.
10. Pemnth MaTpuvHOE ypaBHeHUe. ClenaTh MPOBEPKY.

1 3 -1 3 0
2 5 1 2 -1

2.3. Pemenue cucrem
m JIMHEHHBIX ajreopa-
WYECKUX YPAaBHEHUN C
HEU3BECTHBIMH METO-
nom ['aycca.

11 Pemenue cuctem nu-
HEHHBIX ypaBHEHUI
MeroqoM ["aycca.

12 OnpHoponHBIE CUCTE-
MBI JJUHEHHBIX ypaB-
HEHU.

13. Pemmuts cuctemy metonom ['aycca, Haiitu oOriee
peleHne. YaCTHOE, C/eNaTh IIPOBEPKY.
X, +2X,-3X;+X,-3X; =2,
2X, - X, + X, —4X, + X5 =1,
3X,+X,-2X,;-3X,-2X;=3.

3. AHaJIuTHYeCKAas reoMeTpus Ha IJIOCKOCTH

3.1. [Ipsimas Ha moC-
koctH. CriocoOsl 3a/1a-
Hust. OCHOBHEBIE 3a1a4

13 VYpaBHeHHE TPSIMOH C
YTIIOBBIM K02 GUIIH-
€HTOM, o0IIee ypas-
HEHHE MPSAMOH, ypaB-
HEHUE IIPSIMO, ITpo-
XOJIATIEH Yepe3 OJIHy
1 JIBE 3aJIaHHBIE TOY-
KH.

14 VYron mexmy nByms
NPSIMBIMH Ha TJIOCKO-
CTH. YCIIOBHE Tapai-
JIENTEHOCTH U TIEPTICH-
JTUKYJSIPHOCTH JIBYX
MPSIMBIX.

14. Hanucath  ypaBHEHHsI MNPSMBIX, MPOXOJSIINX
yepe3 Hayajao KOOPAMHAT Mof yriaoMm 45° Kk npsamoit
y=4-2x.

15. Cpenu mpsMBIX HAWTH MapauieTbHBIE W MEPIEHIN-
KYyJISIpHBIE.
a) x-2y+3=0;
0) -2x+4y+5=0;
B) -2X+Yy-3=0;

4, BBenenne B aHAJIN3

4.1. Ilpenen uncnoBoit
MOCJIe0BATEILHOCTH U
npezen QyHKIn

15 Ywmcnoas nmocieaona-
TEJIBHOCTD U €€ Tpe-
JIeL.

16 [penen pynkuum.
OCHOBHBIE TEOPEMBI O
mpeaenax.

17 BeckoHeyHO MaIble U
0OECKOHEYHO OOJIbIIINE
BEJIMYUHBI, HX CBOM-
CTBa.

16. Haiitu npenensr:
X2 —X—6




11 1 1
lim —+—+ +—
x—m{l-z 2-3 n-(n+1)}

4.2. HenpepbIBHOCTH
hyHKITIN

18 HenpepsiBHOCTD
(YHKLUH B TOYKE U
Ha MHOYKECTBE.

19 Touku pa3pbiBa
(GYHKITUN.

17. ViccnenoBaTh PyHKINN HA HENIPEPHIBHOCTH:

x+4, x<-1
f(x)=4x"+2, —-1<x<1
2x, x2>1

18. UccnenoBaTh Ha HEMIPEPHIBHOCTH (DYHKITUIO M OTIPE-
JICIUTh THUIT TOUEK Pa3phIBa, €CJIU OHU €CTh

V2-x gty = 1

B X2 _3x+2

X2 +5

5. luddepennuanbHoe ucunciaeHue GyHKUMM 0THOI nepeMeHHOi

5.1. IlponsBomHas

20 Ormpexnenenue mpous-
BOJHOM B TOYKE. I'eo-
METPUYECKUI CMBICIT
IIPOU3BOHOM.

21 TIpowm3BoaHAsI CYMMBL,

MIPOU3BECHNS, YaCT-
HOTO IBYX (DYHKITHHA.

22 llpowusBoHAs CIOXK-
HOH (pyHKIMH, HESB-
HOU QyHKIHH, CTe-
TICHHO-
MOKAa3aTeIbHOU
byHKIHH.

—2X+5

2

19. B kako#i Touke mapaOoIbl y=X HYKHO
MIPOBECTH KacaTeJIbHYIO, YTOOBI OHA OBLIA TIEpITeH-
JTUKYJsipHA OHMCCEKTpUCE MEPBOTO KOOPAWHATHOTO
yria.

20. Haiitn npon3BoaHbIe (QYHKITUH:

yzw'ﬁ.

=t s X

y=1 5.

y =2°"".sin x
y = (sin x)*

5.2. ITIpunoxxenus npo-
U3BOJTHOMN

23 TlpusHaku Bo3pacTa-
HUSI U yObIBaHUS
(YHKIUN.

24 JxcrpeMyM (pyHKITHH.

Heobxomumoe ycio-
BHUE, JI0CTATOYHBIE
YCIIOBUS SKCTpEMyMa
¢byHKIHN.

25 BBIyKIOCTH U BO-
THYTOCTb TpauKa
¢yukiun. Touku me-
peruoa.

26 AcumnroTsl Tpaduka
¢ysakmmun. O61mas
cXeMa UCCIIeJOBAHUS
byHKIHH.

21. HccnemoBaTh Ha MOHOTOHHOCTR WM HAWTH TOYKHU
sKCTpeMyMa (pyHKITHH:
y = X

1-x -

X% —2X+2
x-1 ,

22. VccnenosaTh Ha BBIMTYKIIOCTh, BOTHYTOCTh WM HAUTH
TOYKH TIepernda QyHKIUH:

= X

1-x* -

23. HccneaoBath MeromaMu JAU(QEepeHIIHabHOTO HC-
YUCICHUS CIeAyIoNre (QYyHKIUN M, UCHOJB3Ys pe-
3yJbTaThl HCCIICAOBAHHUS, IIOCTPOUTH WX TpadUKH:

y X 1
= _ pl-Xx
1-x*.Yy=¢e

1. UHTerpanbHoe ucumncjaenne pyHKIyu oxHOM nepeMeHHOM

1.1. HeompeneneHHbIH
UHTETpal

1. TIlepBoobpa3Has QpyHK-
LUK ¥ HEOIIPEAETICHHBIN
nHTerpai. CBoiicTBa He-
OTIPENICIIEHHOT0 UHTErpa-
na. HemocpencrBeHHOE
HWHTErPUPOBAHHE.

2. Mertox 3aMeHbI Tiepe-
MEHHOM, HHTETPUPOBAHHUE
IO YacTsIM.

3. HWHrerpupoBanue pa-

1. Haiitu uHTETpAIIHL:
IXS +2x—34x dx
3/X2
1-cosx
J.—de
(x—=sin x)

I(3x+ 4)e¥dx




IMOHATBHBIX JIPOOCH.

J~ X+ 2 dx

X2 +X+3
2x? —3x -1
(Xx=4)(x-3)x

1.2. OnpeneneHHbIi
UHTETPAJ U €ro MpH-
JIOXKCHUS

4. OmpeneneHHbIN HHTE-
rpail, ero reOMETPUYECKHUMA
cMmbicit. CBOMCTBa ompee-
JICHHOT'O HHTETpaa.

5. ®opmyna HetotoHa-
JleitOnuma.

6. TInomaap rockoi
¢buryps.

7. OObemM Tena Bpaiile-
HUSL.

2. BeramcanTs:
5
J.\/_ 1 : sz-\ll—x3dx;
X+ 4
In2

j- vJe* —1dx :
3. Haiitu miomans GUrypsl, OrpaHHYCHHON JTUHUSIMU:

, Yy=5.

4. Haiitu oObeM Tena, MOMYYCHHOTO NPH BpaIlCHUH
_ 2
(Gurypsl, OrpaHMYCHHON JUHHUAMU: X=y x=1

y=0 ox, o).

1
=x"+1, y==x°
y y >

2. IndpdepeHunanbHble ypABHEHUS

2.1. uddepenumans-
Hble ypaBHEHUs | no-
psanka

8. Jluddepenumanpubie
YPaBHEHUS C pa3Ielsio-
IHUMUCA TICPECMEHHBIMH.
9. Opnoponusie audde-
PEHIMATILHBIC YPAaBHCHU A
MEPBOTo MOPS/IKA.

10. Jluneitabie qudde-
PEHIMATILHBIC YPAaBHCHU A
MEPBOTo MOPS/IKA.

5. Pemuts nuddepeHunanbHeie ypaBHEHHUS:
(X+2y)dx—xdy =0
(x+y)dx+(y—x)dy=0
xydx+ (x+1)dy =0

xyy'=1-x*

2.2. lnddepenimans-
HbIe ypaBHEHHS 2 T10-
psiaka

11. JluneitHple omHOPOI-
HbIE TUQQepeHITnaTbHbIC
yYpaBHEHHMSI BTOPOTO TI0-
psnka.

12. JluneiiHble HEOHO-
ponuble nuddepeHab-
HBIE YPaBHEHHUS BTOPOTO
MOPSKA C TOCTOSTHHBIMU
ko3 punmenTamu.

6. Pemmute nuddepeHuanbabie ypaBHEHUS:

y"'—4y'+3y=0
y'—4y'+4y =0
y/!_yr+3y:O
yll_y!+3y:ex

3. (I)yHKIIHH HECKOJBbKHUX MEPEMECHHBIX

3.1. Onpenenenue
(dhyHKITMN 1BYX U 00-
Jiee TIepeMEeHHBIX

13. Onpenenenue QyHK-
MM JIBYX U OoJiee mepe-
MEHHBIX.

14. T'eomeTrpuyaeckoe
n3o0pakeHne QyHKINH
JIBYX TIEPEMEHHBIX.

7. Haiitu obnacts onpenenenus QyHKImiA

Z=x*+y?—9xy +27;
Z=Xx2+2y*+1;

z=In(x-y)

7=+/4-X"—y?

8. IlocTpouTh TMHUY YPOBHS (PYHKIHU:

_ /4—x2—y2

3.2. [lpousBoansle u

15. YacTHbIe POU3BOI-

9. Haiitu yacTHBIC TPOU3BOIHEIE IEPBOTO U BTOPOTO




nuddepeHInanb
(YHKIHH HECKOIBKUX
HePEMEHHBIX

HBIC, UX TEOMETPHUYUCCKHIA
CMBICIL.

16. IIpousBoaHas 1o
HarmpaBieHHIO. [ paJiueHT.

TTOPSIIKOB

z=x2+y?-9xy + 27,
Z=X*+2y% + 1;
10. Haiitu nponsBoaHbIE CleAYIOMNX (GYHKINUH B TOUKE

M B HampaBneHuu BekTopa 71 .
u(x1 yl Z) = X2 + y27 22 ’ M(la 71’ 2) ’ n (l! 2a 72)

3.3. DkcTpemym

17. Dxcrpemym QyHKIHH

15. Haiftu sKcTpeMyMBI CIIEAYIONIX (yHKITHH:

(GyHKIMU IBYX IIepe- | ABYX IEPEMEHHBIX.
MEHHBIX 18. YcloBHBII 3KCTPEMYM. z7=y?—x?+xy —2X -6y
z= y\/;—yz—x+ By
16. HccnenoBaTh (hyHKINHU HA YCIOBHBIN SKCTPEMYM:
1 1
Z=—+—; npuxty=2;
Xy
Z=X—Y; upu x*+y*=1;
4. Paabi

4.1. YucnoBsie psIbI

19. Heob6xomumeblii mpu-
3HAK CXOJMMOCTH YHCIIO-
BOTO PSIA.

20. JlocTaTrouHbie NpU3HAa-
KH CXOJJIMOCTH TMTOJIOMKH-
TENBHBIX PSIIOB:

21. 3HaKoYepeIyroIrecs

panel. [Ipu3Hak JleitOHuIA.

17. Jlns psna ap +az +..., OTIPEACIUTH €ro OOIITHIt

o0
2. an
wien ' W 3ammMcath psAa B BUIE n=1
1 1-2 1.2.3 1.2-3-4
T ot 3 +...
3 3.2 3°.3 374

18. HccrmenoBaTh CXOAUMOCTH psijia:

> (0 +4n).e” ™I
n=1

© 1 p )"
nz_l “{n +1)j




4.2. Crenennsie psifpl | 22. Crenennsie psael. Pa- | 19. Haiitu o6macth cxoaumMocTi QyHKIIHOHATIBHOTO

JIMYC CXOIMMOCTH CTEIICH- psna.

HOTO psfa. % (_1)”
23. Paznoxenue QyHKUUI PR
B psiabl Maknopena u Teii- n=1 (X + n)
jopa.

0 gn on -

> =—x*"sin(x+7n)

n=1 n

Paznoxuts B psaa MakmopeHa QpyHKIHIO
f (X) = cos 5x

24. TIpuMeHeHne CcTerneH-

HBIX PSIJIOB K TPHOJIMKEH- 20

HBIM BBIYUCIICHUSIM.

. YKa3aTh 001aCTh CXOAUMOCTH MO~
JYYEHHOTO psijia.

21. Berumcauth uaTerpai ¢ TouHoctso a0 0,001,

01 )
J e ¥ dx
0

IIpomexyTouHas arte-
CTaLUs - IK3AMEH

Cocrasurens: 'pununna B.B., gouenT kadeapsl MareMaThKi, GU3HKA M MaTEMaTHYECKOTO
MOJEIIHPOBAHUS




