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1. IACIIOPT PABOYEW ITPOI'PAMMBI YYEBHOM JUCITATIINHBI
OI1.07 MATEMATHUKA

1.1. MecTo 1MCUMIJIMHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl:

Huctumumaa OI1.07 «MatemaTtrukay SBISETCS 4acThio 00IIenpodeccHOHAIBHOTO Y4eOHOTO
IIUKJIa OCHOBHOM TpodeccuoHabHOM oOpa3oBarenbHON mporpamMmbl B cooTBeTcTBUM ¢ PI'OC 1o
cneuuansHoctu 40.02.04 «HOpucnpyaeHms»

Hucnummuaa OI1.07 «MatemaTtukay oOecrieunBaeT (GOpMHPOBaHHE OOIIMX KOMIICTCHIIMH B
coorBercTBUM ¢ @PI'OC no cnenmansnoctu 40.02.04 «tOpucnpynenuus». Ocoboe 3HaueHUE
TUCHUILTMHA UMEET PpHU (POPMHUPOBAHUH PA3BUTUS CIAEAYIOIINX KOMIETCHIIUEH:

OK 01, OK 02.

Koxa HanMenoBanue o0IMX KOMIIETEHIITUN

OK 01 BriOupats cioco0sl perienuns 3aaa4 npodecCHoHaIbHON AeITeTbHOCTH
IIPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 02 Hcnons30BaTh COBpEMEHHBIE CPECTBA ITIOMCKA, aHATIN3A U HHTEPIIPETALIUN
uHpopMalnuu 1 HHPOPMALIMOHHbBIE TEXHOJIOTUH JUUIsl BHITIOJIHEHUS 3a/1a4
pohecCHOHATLHOM IS TEIILHOCTH.

1.2. [lnanupyemble pe3yJbTaThl 0CBOCHUS THCIHUILINHBI:
B pe3ynbrate u3yueHus: AMCUUILTUHBI 00yUaIOIIUICS TOKEH:

ymemb - pemarh 3a7aydl Ha OTBICKAaHUE MMPOM3BOJHON CIOKHOW (DYHKIIMH, TIPOU3BOIAHBIX
BTOPOT'O U BBICUIMX IOPSAJKOB;

- IPUMEHSTh OCHOBHBIE METO/IbI UHTEIPUPOBAHUS IIPU PELLICHNN 3a/1a4;
IIPUMEHSTh METO/bl MATEMATUUECKOTO aHAJIN3a ITPU PELICHUH 3a/1a4 IPUKJIATHOTO
XapakTepa, B TOM 4YHcie Mpo(hecCHOHAIbHOW HAPaBIEHHOCTH;

3HAmMY. - OCHOBHBIE MOHATHUSA U METOBI MATEMAaTHUECKOTO aHAJIN3a;

- OCHOBHBIE YHCJICHHBIE METO/IbI PEIICHHUs IPUKJIAIHBIX 3a/1a4;




2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIAHBI
2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4e0HOH padoThl

Ounas gopma o0yueHus

Bup yueOHoii padoThl

O0BbeM yacoB

O0bem o0pa3oBaTe1bHOM NPOrpaMMbl Y4eOHOM U CHMIIIMHBI 64
B TOM YHUCIIE:

TEOPETHYECKOE 00yUeHre 32
nabopaTopHbie paboThI (e npedycmompero)

MIPaKTUYECKHUE 3aHATHS 32

KypcoBast paboTa (MPOeKT) (e npedycmMompeHo)

KOHTpOJIbHast pabota (ne npedycmompeno)

Camocmosmenvhas paboma

Koncynbranun

IIpomekyTouHas aTTecTanms

Ju¢ppepeHupoBaHHbINI
3ayer




2.2. TemaTn4yeckni IJIAH U CoJepKaHNe YUeOHON TUCHUNIMHBI

HaumenoBanmue Conep:xxanue yuye0HOro MmarepuaJa, Oo0bem Koapl komnerenuui,
pa3/iesioB U TeM JabopaTopHbie pa0oThl M NPAKTHYECKHE 3aHATHS, CAMOCTOSITeIbHASA B yacax (dbopmMHpOBaHUIO
yuyeOHasi padoTa 00y4aoumuxcs KOTOPBIX
CIOCOOCTBYET
3JIEMEHT
IPOrpaMMbD»
1 2 3
Pazjen 1. OCHOBHBbIE NOHATHSA KOMILJIEKCHBIX YHCEJ 4
Tema 1.1 Coaep:xanue y4eOHOro MaTepHuaJia 4
Kommuiekcnble unciaa | Teoperuyeckoe odyueHnue OK 01
U JeiicTBUS HAJl Omnpenenenre KOMIUIEKCHOTO YUCia B anreOpanueckoil ¢opme, AeicTBUS HaAJ
HUMH HUMU. 5
I'eomeTpuueckoe n300paskeHNue KOMIUIEKCHBIX YUCEI.
Monyib 1 apryMeHThl KOMILIEKCHOTO YKCIa.
Pemenne anredpanyeckux ypaBHEHHIA.
IIpakTnyeckune 3ansTHA. PemieHue 3agad ¢ KOMIUIEKCHBIMH YHCIIAMHU. 5 OK 01
['eomeTpryeckas HHTEPIIPETALMSI KOMIIJIEKCHOTO YUCIIA.
Pa3ned 2. DiieMeHTBI JJMHEHHOM aJredpbl 18
Tema 2.1. Marpuubl | Conep:kanue yueOHOro MaTepuajia 6
1 ONpeAeTUTeH Teopernueckoe o0yuenune OK 01, OK 02
DKOHOMHMKO-MaTeMaTH4YE€CKHE METO/IbI.
MatpuuHble MOJIEH. 2
Marpuiibsl 1 1€MCTBUS HAJ HUMU.
Onpenenurens MaTpULBbL.
IIpakTnyeckue 3aHATHA: 4 OK 01, OK 02
IIpakTHyeckoe 3anATHE. J[eiCTBUA HAJ MaTpULIAMHU 2 OK 01, OK 02
) OK 01, OK 02
IIpakTnyeckoe 3ansaTHe. ONpeneanuTeNIn BTOPOTO U TPETHETO MOPSIIKOB
Tema 2.2. MeToambl Conep:xxaHue yueOHOro MaTepuaJa 8




peleHusi CUCTEM
JIMHENHDBIX
YpPaBHeHUil

Teopernueckoe o0yueHue
Meron lNaycca.

[IpaBuino Kpamepa.

MeTto 00paTHON MaTpUIIbL.

OK 01, OK 02

IIpakTuyeckue 3aHATHS:

OK 01, OK 02

IIpakTuyeckoe 3ansaTue. Meron ["aycca (MeTo1 UCKITIOYEHHS] HEU3BECTHBIX )

OK 01, OK 02

IIpakTnueckoe 3ansaTue. opmyisl Kpamepa (s cucteM JTMHEWHBIX
yYpaBHEHMH C TpeMsl HEeU3BECTHbIMM). PellieHre MaTpU4HbIX YpaBHEHUH.

OK 01, OK 02

Tema 2.3.
MopeaupoBanue u
peleHue 3a1a4
JIMHEHHOT 0
NPOrpaMMHUPOBAHNS

Coaep:xaHue yueOHOro MaTepuaJia

Teoperuueckoe odyueHune

Maremarnueckre MOAEIH.

3a)1aq1/1 Ha NPAKTHYCCKOC NPUMCHCHNUEC MATCMATHYCCKUX MOﬂeHeﬁ.
OOmas 3a1a4a JIMHEHHOTO IPOrPaMMHUPOBAHUSL.

Marpuunasi popma 3arucH.

OK 01

IIpakTH4yecKkue 3aHATHS:

OK 01

IIpakTHyeckoe 3ansiTHe. PereHre OqHOMHICKCHBIX 3a]a4 JIMHEHHOTO
IIpOrpaMMHUpPOBaHHUs ¢ ucnojb3oBanueM Microsoft Excel

OK 01

IIpakTnueckoe 3ansiTue. ['paduueckuii MeTo 1 pelIeHus 3a1a4u JMHEHHOTO
IIPOrpaMMHUPOBAHUS

OK 01

Pa3pen 3. Beeaenue B anajau3s

Tema 3.1. IIpenenst n
HeNpepbIBHOCTh

Conep:xaHue yueOHOro MaTepuaJia

Teopernueckoe o0yuenune

ITpenen ¢pynkuuu.

beckoneuHo manble GyHKIUH.

MeToa 5KBUBaJIEHTHBIX OECKOHEYHO MaJbIX BEIMYHH.
Packpeitue Heonpenenénnoctu Buaa 0/0 u oo/oo.
3ameuaTeNbHbIE IPECIbI.

HenpepriBHOCTH QyHKITUY.

OK 01, OK 02

IIpakTHYecKHe 3aHATHSA:

HpaKanecxoe 3aHsTHE. Beiuncienue npeacioB BLIpa)KeHHﬁ, COACpKaINX

OK 01, OK 02




sorapu@mbl ¥ MoKa3aTelbHbIe (PyHKINN

IIpakTnueckoe 3anaTHe. CpaBHEHNE OECKOHEYHO MaJIbIX BEJIMYMH.
Haxoxnenue npenenos GyHKIMM B TOUKE U HA OECKOHEYHOCTH; HaX0XKJICHHUE
TOYEK pa3pbiBa M CKAYKOB (DYHKIMH, HEMPEPHIBHOCTH (DYHKIIHH.

OK 01, OK 02

Pasznea 4. ludPepennuanbHoe ucuncienmne

Tema 4.1.
IIpousBoaHas u
auddepenuunan

Coaep:xaHue y4eOHOIro MaTepuaJia

Teopernueckoe o0yueHue

[TpousBoaHas GyHKIUH.

[TepBrrit nuddepennran GyHKINUU, CBSI3b C IPUpANIEHUEeM (YHKITHH.
OcHoBHbIe npaBuiia audGepeHInpoBaHMsL.

[IpousBoaubie U AuQdepeHInanbl BEICIINX MOPSIKOB.

Bospacranue u yosiBanue GpyHKIHIA.

DKCTpeMyMbl PYHKIUH.

YacTtHble MPOU3BOJHBIE (PYHKIIMH HECKOJIBKUX ITEPEMEHHBIX.
[Tonnsnii muddepenmnmann.

YacTHble MPOU3BOIHBIE BBHICIIUX MTOPSIKOB.

OK 01, OK 02

IIpakTH4yeckue 3aHATHS:

OK 01, OK 02

IIpakTHuyeckoe 3aHsiTHE. DKCTPEMYM (PYHKIIMU HECKOJIIBKUX TEPEMEHHBIX

OK 01, OK 02

IpakTuyeckoe 3anaTue. J{uddepennuansHoe ucunucieHue GyHKINAN
HECKOJIBKMX MEPEMEHHBIX.

OK 01, OK 02

Paspnen 5. UnTerpanbHoe ucuucjienue v anuddepeHunaiabHbie YPABHEHUS
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Tema 5.1.
Heonpeneaénubli
HHTErpaja

Conep:xanue y4eOHOro Marepuasa

Teopernueckoe o0yuenune
ITepBooOpazHas GyHKIMS U HEONPEIENEHHBIA HHTErpaJl.
OcHoOBHbIE MpaBUjIa HEONPEAEIEHHOTO HHTETPUPOBAHMUSL.

OK 01

IIpakTHYeckHne 3aHATHSA:

OK 01

IpakTHyeckoe 3anaTHEe. HaxoxaeHue HeonpeaeI€HHOro HHTErpaia ¢
MTOMOIIIBIO TAOJINII, & TAK)KE UCTIOJIB3YsI €T0 CBOMCTBA

OK 01

HpaKanecxoe 3aHsTHE. MeToAbl 3aMEHBI nepeMeHHoﬁ U UHTCTPpUPOBAHUSA

OK 01




1o yacTsiM. HTerpupoBanue NpoCcTeNINUX palliOHAIBHBIX Apobeit

Tema 5.2. Conep:xanue yueOHOro MaTepuaJia OK 01
OnpeneséHHbIi
HHTErpa Teoperudeckoe o0yueHue OK 01
3ajada HaXOKIECHUS IJIOIIAAN KPUBOJIUHEHHOMN TpaIelyH.
OnpenenéHHplil UHTErpal.
®dopmyna Herotona-Jleibuuma.
OcHOBHBbIE CBOWCTBA ONPEAEIEHHOr0 HHTErpaa.
IIpakTHYeckue 3aHATHSA: OK 01
IIpakTuyeckoe 3ansaTue. [IpaBuia 3aMeHbl IEPEMEHHON U UHTETPUPOBAHUS OK 01
110 YacTsIM
IIpakTnyeckoe 3ansTHe. IHTErpupoBaHUe YETHBIX U HEYETHBIX QYHKIUN B OK 01
CUMMETPUYHBIX Npeesax
Tema 5.3. Coaep:xanue yueOHOro MaTepuaJia OK 01
Heco6cTBennblit
HHTErpaJl Teopernueckoe odyuenue OK 01
WuTerpupoBanue HEOTPAHUICHHBIX (YHKITUH.
NuTerpupoBanue o 6€CKOHEUHOMY TPOMEXKYTKY.
IIpakTnyeckue 3aHATHA: OK 01
IIpakTnyeckoe 3ansaTHe. BoruriciieHne HeCOOCTBEHHBIX HHTETPAJIOB. OK 01
VccnenoBanue cX0AMMOCTH (pacX0JIMMOCTH ) HHTETPAJIOB
IIpakTHyeckoe 3ansaTHE. [IpUIIOKEHNSA UHTErPATBLHOIO UCYUCIICHUS OK 01
Tema 5.4. Coaep:xanue yueOHOro MaTepuasa OK 01
JAudpdepenunanbHbIe
ypaBHeHUSs Teoperuueckoe o0yuenue OK 01
[Tpumeps! 3a1a4, TPUBOAALIMX K AU (HepeHIHATEHBIM YPABHEHUSM.
OcCHOBHbIE TIOHATHUS U OTIPEIETICHHUSI.
IIpakTnueckue 3anaTus: uddepeHunansHpie ypaBHEHUS IEPBOTO MOPSAIKA OK 01

Y TIEpBOH CTeNEHU. Y pPaBHEHUS C pa3AeAIOIIMMUICS IEPEMEHHBIMH.
Onnopoansie nuddepeHnranTbHpIe ypaBHEHHS

Pa3nes 6. AHaIuTHYeCKasl TeOMeTPHs




Tema 6.1. BexkTopbl n
JNeHCTBHA ¢ HUMH

Conep:kanue y4eOHOIro MaTepuaa
Teopernueckoe odyuenune

OK 01, OK 02

Onpenenenne BekTopa. Onepanuu HaJ BEKTOpaMH, UX CBOKWCTBA 2

Brruncnenue ckajisipHOro, CMEIIAHHOTO, BEKTOPHOTO IPOU3BEIEHUS BEKTOPOB

[IpunosxkeHus cKanusipHOro, CMEMIAHHOTO, BEKTOPHOT'O MPOU3BEAECHUS BEKTOPOB
Tema 6.2. Conep:xanue yueOHOro MaTepuaJia 4 OK 01, OK 02
AHaJuTHYECKAS
reoMeTpusi Ha Teoperuueckoe o0yueHue OK 01, OK 02
ILIOCKOCTH YpaBHeHuUEe NpsIMOIl HA TJIOCKOCTH

Yron mexay npsameiMu. PacctostHue OT TOUKH 10 IPSIMOM 2

JIuHuuM BTOPOro MopsiaKa Ha MIOCKOCTH

VYpaBHEHHE OKPYKHOCTH, SJUIMIICA, TUIIEPOOIIBI M MapadoJIbl Ha MIIOCKOCTH

IIpakTHYeckue 3aHATHA: Pemienne 3a1a4 110 aHAIMTUYECKOM NeOMETPUH ) OK 01, OK 02
KypcoBoii npoekT (pabdota) (ke npedycmompena) -
CamocrosiTe/ibHAs yyeOHasi paGoTa 00y4yarouierocsi Ha/i KyYpcoBbIM NPOeKTOM (padoToii) (e
npeoycCMompeHa) i
Koncyabranuun -
IIpoMe:xxyTOYHast aTTECTALIUA: Judpdepenun

POBaHHBINI
3auer

Bcero: 64
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3. OCOBEHHOCTH PEAJIM3ALIMU JUCHUIIJIMHBI B OTHOILEHUU JIUI] U3
YUCJIA UHBAJIMAOB U JIN1l C O'PAHUYEHHBIMHA BO3MOKHOCTSIMHU 310POBbSI
O6yanOU.[I/IeC5I C OrpaHM4YCHHBIMHU BO3MOXHOCTAMH 3J0POBbs, B OTIUYHUC OT OCTAJIbHBIX
00y4aroIIUXCs, MMEIOT CBOU Criel(pruIeckue 0COOCHHOCTH BOCIIPHSITHS, IEpepabOTKU MaTepraia.
[TonGop u pa3paboTka yu4eOHBIX MATEPHUATIOB JOJDKHBI MPOU3BOJUTCS C YYETOM TOTO, YTOOBI
NpPEOCTABNIATh 3TOT MaTepUall B PA3IHUHbIX (OPMax TakK, 4TOObI MHBAIMIBI C HAPYHICHUSIMH CITyXa

nojyyanu WHGOpPMAIMIO BU3YaJbHO, C HApYUICHUSMH 3pEHUS — ayAualbHO (Hampumep, ¢
UCIOJIb30BAHUEM IIPOrPaMM-CHHTE3aTOPOB pEeYM) WM € MOMOILBIO TU(IOMHPOPMALMOHHBIX
YCTPOMCTB.

Bei0op cpeacTB u MeTo10B 00y4EHHUsI OCYLIECTBISAETCS caMUM IpenoaasaresnsM. [lpu stom B
00pa3oBaTENTFHOM MPOIIECCe PEKOMEHAYETCS UCIOIb30BAHNE COIMATBHO-aKTUBHBIX U PE(IIEKCUBHBIX
METOZ0B O0YYEHUs, TEXHOJIOTUI COLMOKYIbTYPHOM peabMIMTaluU C LEJNbI0 OKa3aHHUs MOMOLIM B
YCTQHOBJICHHH TOJIHOLIEHHBIX MEXIMYHOCTHBIX OTHOUICHWH C JPYIMMHU OOyYaroIIMMUCS, CO3TaHUU
KOM(OPTHOT'O NICUXOJIOTHYECKOT0 KJIMMaTa B CTYACHUYECKON TpyIIIIE.

CornacHo TpeOOBaHUSIM, yCTaHOBJICHHBIM MuHOOpHaykn Poccum K TMOpSAKY peanu3anuu
00pa3oBaTeNbHON NEATEIbHOCTH B OTHOIIEHUHM MHBAIMJIOB U JIUL C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
3JI0POBbSI, HEOOXOIUMO UMEThH B BUJLY, UTO:

1) MHBaIMBI U JIMIA C OTPAHUYEHHBIMU BO3MOXHOCTSMHU 37I0POBbS 110 3pEHUI0 UMEIOT IPaBo
MPUCYTCTBOBATH HA 3aHATHUSIX BMECTE C ACCHCTEHTOM, OKA3bIBAIOIIUM O0YYaIoUIeMyCsi HEOOXOANMYTO
IIOMOILb.

2) MHBAJIMBI U JIMA C OTPAaHHYEHHBIMH BO3MOYKHOCTSIMHU 3JI0OPOBBS 110 CIIyXy UMEIOT IPaBO Ha
HCIOJIb30BaHUE 3BYKOYCHUIIMBAIOILEH armnapaTypsl.

[Tpu nmpoBeneHNH MPOMEKYTOYHOH aTTECTAIMH 110 JUCHHUILIMHE 00€CIIEUnBACTCS COOII0ICHHIE
CJIEYIOIIUX OOIINUX TPeOOBaHUM:

- IPOBE/ICHUE ATTECTAIMH JJISi MHBAIHUOB B OJJHON ayTUTOPHH COBMECTHO C O0YYarOIIUMHUCH,
HE SBJIAIOLIMMHCA HWHBAJIWAAMHU, €CIM 3TO HE CO3[JaeT TPYAHOCTEH M HMHBAJIUAOB M HHBIX
o0yJaroImuxcs Mpyu NPOXOKICHUN TOCYIapCTBEHHON HTOTOBOM aTTeCTaINH;

- IPUCYTCTBHE B AayAUTOPUM ACCUCTEHTa (ACCHUCTEHTOB), OKa3bIBAIOILEro OOydYaroUIMMCs
WHBAINJAM HEOOXOJMMYI0 TEXHHYECKYI0 MOMOIIb C YYETOM WX HHIUBUAYAJIbHBIX OCOOCHHOCTEH
(3aHATH paboyee MecTO, IMEPeIBUTaThCs, NpouUTaTb U OGOPMUTH 3aJaHue, oOlaTbci C
9K3aMEHaTOPOM);

- I0JIb30BaHHE HEOOXOAMMBIMU OOYYArOIMMCS MHBAJIUAaM TEXHHUUECKUMH CPEICTBAMM IpH
MIPOXOXKJICHUN aTTECTAIMU C YI€TOM MX WHAWBUAYAIBHBIX OCOOCHHOCTEH;

- o0ecrneyeHHe BO3MOXKHOCTH OECHpPENITCTBEHHOIO JOCTyHa OOydYaroUIMXCsi HWHBAJIMIOB B
ayJAMTOPHUH, TyaJICTHBIEC U IPYTHe IOMEIICHUS, a TAKXKe WX NMPEOBIBAHUS B YKa3aHHBIX TIOMEIICHHSIX.

[To mnucbMeHHOMY 3asBJICHHI0O OOYYalOIIErocss HWHBAIWAA MPOAOIDKUTEIBHOCTh CAa4M
00yJaroImuMCsl MHBAJIHMIOM HK3aMeHa MOXKET OBITh yBENMYeHa 10 OTHOUICHHWIO K YCTAHOBIICHHOM
MPOJOIKUTEIBHOCTH €0 CIauu:

- IPOJIOJDKUTEIHLHOCTD C/Ia4H YK3aMeHa, IPOBOJUMOTO B MMMCBMEHHOU (hopme, - He Ooiee yem
Ha 90 MUHYT;

- TPOJIOIDKUTENBHOCTD MOATOTOBKH OOYYaroIIerocsi K OTBETY Ha SK3aMEHE, IPOBOJMMOM B
ycTHOM (opme, - He OGosiee ueM Ha 20 MUHYT;

B 3aBucHMMOCTH OT WHIUBUAYATBHBIX OCOOEHHOCTEH OOYYalONIMXCS C OrpaHWYCHHBIMU
BO3MOKHOCTSIMH 37I0pPOBbSI OpraHU3aIMsl 00eclieurBaeT BBIOJHEHHE CIEIYIOUIMX TpeOOBaHUM NpH
MIPOBE/ICHUH aTTECTAIUH:

a) JUIsl CJICTIBIX:

- 3aJaHUS W WHBIE MaTepHajbl JUIsl CAa4d dK3aMeHa O(GOpMISIFOTCS penbe(HO-TOUCUHBIM
mpudToM bpaiinsg wim B BUAE MEKTPOHHOTO JTOKYMEHTA, JOCTYIHOTO C MOMOIIbI0 KOMIIbIOTEpPA CO
CTIEIMATM3UPOBAHHBIM TIPOTPAMMHBIM 00ECTICYCHHEM JIJIS CIIETIBIX, JIN0O0 3aYUTHIBAIOTCSI aCCHCTEHTOM;

- NHCbMEHHBIE 3aJ[aHMs BBINOJHIIOTCA OOydaromMMHcs Ha Oymare penbe(HO-TOUECUHBIM
mpudToM Bpailins nim Ha KOMIBIOTEpPE CO CHEIHATH3UPOBAHHBIM MTPOTPAMMHBIM 00eCTIeueHHEeM ISt
CIIeNBbIX, TM00 HAJIUKTOBBIBAIOTCS ACCUCTEHTY;
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- [pu  HEOOXOAWMMOCTH  OOYyYAIOUIUMCS  TPEJOCTaBISETCS  KOMIUIEKT  MHUChMEHHBIX
MPUHAICKHOCTEH W Oymara Juisi mUchbMa pelibe()HO-TOYCUHBIM IpUGTOM bBpaiins, koMmbloTep CO
CHETHATM3UPOBAHHBIM TIPOTPAMMHBIM 00€CTICYCHUEM TSI CIICTIBIX;

0) st c1aboBUIAIINX

- 3aJIaHUS U MHBIC MATEPUAIIBI IJIS1 CIaYH dK3aMeHa 0(hOPMIISIOTCS YBEIIMYEHHBIM MIPU(TOM;

- oOecrieyrBacTCsl MHIMBUyalbHOE PaBHOMEPHOE ocBemeHue He MeHee 300 Jrokc;

- TpU HEOOXOAUMOCTH OOYYAIOUIMMCS TPEIOCTABISCTCS YBEIMUYMBAIOIIEEC YCTPOMCTBO,
JIOITYCKAETCS MCIIOJIb30BAHKME YBEIIMYUBAIONIUX YCTPONCTB, UMEIOIIUXCS Y 00YYarOIIMXCS;

B) JIJISl TIIYXUX U CIa0O0CIBIMIAIINX, C TSHKEIBIMU HAPYIICHUSIMU PEUH:

- obecrieynBaeTcsl HAIMYME 3BYKOYCHJIMBAIOIIEH ammaparypbl KOJUICKTHBHOTO IOJIb30BaHUSA,
Opy  HEOOXOJMMOCTH  OOYYaroIIMMCS  TPEAOCTABISICTCS  3BYKOYCHIIMBAMOINAS  ammaparypa
WHIUBUIYAITBHOTO TI0JIb30BaHUS;

- 110 MIX YKEJIAHUIO UCTIBITAaHUS TIPOBOJIATCS B MUCHMEHHON (hopMe;

r) JUIS JIMI C HapyHICHUSMH OIIOPHO-JABHIaTEIBHOIO ammapara (TSHKeIbIMA HapyIICHUSMHU
JBUTATEIBHBIX QYHKIMA BEPXHUX KOHEUHOCTEH UM OTCYTCTBUEM BEPXHUX KOHEUHOCTEH):

- NHCBMCHHBIC  3aJaHHUS  BBIOJHSAIOTCS  OOYYAIOIIMMHCS Ha  KOMIIBIOTEPE  CO
CHCTIMATM3UPOBAHHBIM TIPOTPAMMHBIM 00€CIICYCHHEM MJTH HATMKTOBBIBAIOTCS ACCUCTEHTY;

- 110 UX YKEJIAHWIO UCIIBITAHMSI TPOBOJIATCS B YCTHOH (hopme.

O HeoOXomuMocTH OOECIeUeHHUsT CHEIUAIBHBIX YCIOBUH ISl TIPOBEACHHS AaTTECTAINH
00y4YaroIuics J0DKEH COOOUIMTh MUChMEHHO He To3/1Hee, yeM 3a 10 aHel no Havana atrecrarmu. K
3asBJICHUI0  TMPWIATAIOTCS  JOKYMEHTBI, TOJITBEPKIAIONIME  HAIWYHEe Yy  OOydJaromerocs
WH/IMBUYyAIbHBIX 0COOCHHOCTEH (TIPU OTCYTCTBHH yKa3aHHBIX JOKYMECHTOB B OpTaHU3AIINN ).

4. 3ATAHHS J1JISI CAMOCTOSITEJIBHOM PABOTBI OB YUAIOIINUXCS
CamocrosTenbHas paboTa 00y4aronmxcs N0 AUCHUILUIMHE HEe MPeyCMOTpEHa.

5. SAJTAHMS U1 TIPAKTUYECKHX 3AHATHAM

[To nucuMIUIMHE MPEAYCMOTPEHBI MPAKTUYECKUE 3aHATUS C HCIOJIb30BaHHWEM AKTUBHBIX U
WHTEPAKTUBHBIX (OpPM TMpOBeNeHUs 3aHATHH (pa3dbopa KOHKPETHBIX CHUTYyalMii, TPYIIOBBIX
JIUCKyCCUW) B COYETAaHWU C BHEAyIUTOPHOH paboToil ans (opmupoBaHUS U Pa3BUTHS OOLIMX U
PO eCCUOHAITBHBIX KOMITETEHIIMM 00yYaroInuXCsl.

HaumenoBanue pa3aesioB U TEM (I)opMupyeMble KOMIICTCHIUHA
nncunnnnnm/npaKaneCKne 3aHATHUSA

1 2
Pa3zngea 1. OcHoBHBIE MOHATHA KOMILIEKCHBIX YHCEJI
Tema 1.1 KoMmniiekcHble YncIA | OK 01, OK 02

JeHCTBUA HAJA HUMH

Pemenue 3a4a4 ¢ KOMIIJICKCHBIMHU YHCJIaMU.
FGOMGT’pI/I‘IGCKafl HHTEPpIIPETAlNA KOMITIJICKCHOT'O
qucja.

Pa3nes 2. DiieMeHTBI JJMHEHHOH aJredpbl

Tema 2.1. MaTpuubl 1 onpeenTe Il OK 01, OK 02

JlelicTBus Hax MaTpULAMU

Onpenenurenu BTOPOTo U TPETHETO
MOPSIAKOB

Tema 2.2. MeToabl penieHusi CHCTEM OK 01, OK 02
JIMHEHHBIX YPABHEHHU

Meton 'aycca (MeTO MCKITIOUSHHUS
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HEU3BECTHBIX)

®opmyinsl Kpamepa (as1s1 cucteM JTUHEHHBIX
YpaBHEHUH C TPeMsl HEU3BECTHBIMHU)

PemeHne MaTpu4yHbIX ypaBHEHUN

Tema 2.3. MoaesiupoBaHue U peliieHne OK 01, OK 02
3a/1a4 JIMHEIHOT0 MPOrpaMMHPOBAHUS

PenreHne 0JHOMHICKCHBIX 33/1a4 JIMHEHHOTO
NpOrpaMMHpPOBaHHUS ¢ UCTONb30BaHueM Microsoft
Excel

I'padmueckuit MeTo perieHus 3a1a491
JIMHEWHOTO IPOrpaMMHUPOBAHUS

Pasnen 3. BBeaenue B anajaius OK 01, OK 02

Tema 3.1. Ilpenesbl 1 HENPEPBIBHOCTH OK 01, OK 02

Brrunciienue npeaenoB BeIpakeHUH,
COJIEpIKaIIKX JTOrapru (MBI M MTOKa3aTeIbHBIC

byHKIIUU

CpaBHeHI/IC OECKOHEYHO MAJIbIX BEIMYNH

Haxoxxnenne npenenoB GpyHKINHA B TOUKE U
Ha OECKOHEYHOCTH; HaXOXKACHUE TOYEK Pa3phiBa U
CKA4KOB ()YHKIIMH, HETPEPHIBHOCTH (PYHKIINH.

Pasznen 4. ludPepenumanbubie ucuncieHmst

Tema 4.1. IlpousBognas u nuddepenuua OK 01

OKeTpeMyM (QYHKIIMHM HECKOJIBKUX
IIEPEMEHHBIX

JuddepenunanbHoe ucuucieHne QyHKuum
HECKOJIbKUX MTePEMCHHBIX.

Pazaea S. UnTerpajbHoe ucumnciaenne u JudgepeHunanbable YPAaBHEHUS

Tema 5.1. Heonpene1éHHbIN MHTErpaJI OK 01

HaxoxieHne HeonpenenéHHOro nHTerpana ¢
MIOMOIIBIO TaOJIMIIL, a TAKXKE UCIOJIb3Ys €ro CBOIMCTBA

Merto/1bl 3aMEHBI IEPEMEHHOMN 1
VHTETPUPOBAHUSA I10 YACTAM

HNuTerpupoBanue npoctenmmx
paIoHaIbHBIX Ipo0eit

Tema 5.2. OnpenesiéHHbIH HHTErpaJ OK 01

IIpaBuia 3aMeHBbI IEPEMEHHON U
VHTETPUPOBAHHUS 110 YACTIM

WuTerpupoBanue YETHBIX U HEYETHBIX
(GyHKIMH B CHMMETPUYHBIX Ipeaenax

Tema 5.3. HecoGcTBeHHBIH HHTErpaJ OK 01

Beruucrienne HeCOOCTBEHHBIX HHTETPaJIOB.
HccnenoBanue cxoquMocTu (pacxoIuMOCTH)
UHTETPaJIoB

HpI/IJ'IO)KeHI/ISI HHTCTIPAJIbHOI'O0 UCUHUCIICHUA

Tema 5.4. Ilu¢pdepenunanbubie OK 01
YpPaBHEeHUs

Huddepennnanbaple ypaBHEHUS IEPBOTO
MTOPSIIKA U IEPBOU CTENIEHU

YpaBHeHI/Iﬂ C pasaCiIArOmUMHUCH
MEPEMEHHBIMU
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Onnopoanoe nuddepeHnraibHOe ypaBHECHHE \

Pa3nes 6. AHauTHYeCKasi TeOMeTpHs

Tema 6.2. AHaJIUTHYECKASI TeOMETPUS HA OK 01, OK 02
IIOCKOCTH

Pernrenue 3agad mo aHaJIuTHUYECKOU
r€OMETPUU

6. YCJOBUS PEAJIM3AIINU ITIPOT'PAMMBI YYEFHOM JUCHUATIIINHBI

6.1. I peaan3anuy MporpaMMbl JHCIHIVIMHBI TPEAYCMOTPEH KaOMHET MaTeMaTHYCCKUX
JTUCIMIUIAH, YydeOHas ayauTopus JUIS TPOBEICHUSA 3aHATHH JICKIIMOHHOTO THIIA, 3aHATHN
CeMI/IHapCKOI‘O THIIA, IpynHOBBIX nu I/IHIII/IBI/I[[yaJ'IBHBIX KOHCYJIBTaLIHfI, TeKyIJ_[eI‘O KOHTpOJISI nu
MIPOMEXKYTOYHOM aTTeCTallii, OCHAIIICHHAass HA0OpOM JIEMOHCTPAIMOHHOTO O0OPYAOBAaHUS M Y4eOHO-
HArJISIIHBIMA TOCOOWSMH; YydeOHash ayauToOpus I TEKYIIEro KOHTPOIS W MPOMEKYTOYHON
aTTeCTallid, OCHAIICHHas Ha0OpOM JIEMOHCTPAIMOHHOTO OOOpYIOBaHUS M y4eOHO-HATJISTHBIMU
HOCO6I/ISIMI/I; 6I/I6JII/IOT€Ka, '-II/ITaJIBHbe/’I 3aJ1 C BBIXOJIOM B I/IHTCpHeT; IIOMCUIICHHUC I XpaHeHI/ISI 58
MPO(QHIAKTHYECKOr0 OOCITy)KMBaHHUS y4eOHOro OO0OpYIOBaHMS; AKTOBBIA 3aj; IOMELICHUE IS
CaMOCTOSITeNTbHOW paboThl, ocHameHHbie B coorBercTBUM ¢ OIl CITO mo cnenmansnoctu 40.02.04
«OpucnpyneHms».

6.2. UnopmanmonHoe odecnevyeHne peaju3auuy NporpamMmbl

Jns peanmuzanuy mporpaMMbl  OMONMOTEYHBINH (HOHI YHUBEpCUTETa HMEET AIIEKTPOHHBIC
oOpa3zoBaTenbHble U HH(GOPMAIIMOHHBIE PECYpPChbl, PEKOMEHIYEMBIX Ui HCIOJIb30BaHUSA B
00pa3oBaTeTLHOM TIPOIIECCe.

6.2.1. DJIeKTPOHHBbIE U3IAHUA
boromosnos, H. B. MaremaTuka : y4eOHHK Ui CpEIHEro npodeccHoHaIbHOTO 00pa3oBaHus /

H. B. boromosnos, II. . Camoiinenko. — 5-e uzn., nepepad. u gon. — Mocksa : U3marenscTBo
HOpaiit, 2024. — 401 c. — (IIpodeccuonansuoe obpazopanue). — ISBN 978-5-534-07878-7. —
Texkct : onekrponnwnidi // OOpazoBarenpHas miardopma HOpait [caiit]. — URL:

https://urait.ru/bcode/536607

6.2.2. DyIeKTpOHHBIE pecypchl
1. Maremarrueckuii moprain http://mathportal.net/
2. Hayunas snekrponHnas oubnuorexka eLIBRARY.RU https://elibrary.ru/
3. DnektponHas oubnuoreunas cucrema FOpaiit M3natensctBo FOpaiit https://biblio-online.ru/
4. Tlnatrdopma «bubnmmokomiuiektaropy http://www.bibliocomplectator.ru/

6.2.3. J/lonoHUTENbHDbIE HCTOYHHKH
Hopodeena, A. B. Maremaruka : yueOHUK ISl CpeiHero npodecCuoHaATBHOT0 00pa3oBanus / A.
B. lopodeeBa. — 3-e uzn., nepepad. u gomn. — Mocksa : U3parensctBo KOpaiit, 2024. — 400 c. —
(TTpodeccronansuoe oopazosanue). — ISBN 978-5-534-15555-6. — Tekcr : a1eKTpoHHBIH //
O0pazoBarenbHas iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/537121

6.3. O0s3aTeIbHOE NPOrPpaMMHOe O0ecreyeHme
1. Astra Linux Special Edition «Cmonenck», «Opemn»; PenOC
2. MoitOduc Crangaptasiii 2, MoiitOduc O6paszoBanue, P7-O¢uc I[Ipodeccrnonanbhbiii
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http://mathportal.net/
http://www.bibliocomplectator.ru/
https://urait.ru/bcode/537121

7. ®OH/I OHEHOYHBIX CPEJICTB JJis1 IPOBEJAEHUSA TEKYIEI'O
KOHTPOJISI U IPOMEXYTOUYHOM ATTECTAIMU IO JUCIHIAIIJIMHE
OI1.07 «MaremMaTHuKa»

7.1. IACHOPT ®OHJA OIHEHOYHBIX CPEJICTB IO AUCIUIIJIMHE
@OH OIEHOYHBIX CpPEACTB IMpeaHa3HaueH /JJs KOHTPOJS M OIECHKH 00pa3oBaTelIbHbIX

JIOCTMDKCHHUH 00y4YaroIuXxcsi, OCBOMBIINX MporpaMmy yueoHoi nucuurumabl OI1.07 «MaTtemaTukay

no cnermanbHocTH CIIO 40.02.04 «HOpucnpyneHums.
®DoH/ OLIEHOYHBIX CPEeACTB pa3paboraH B cooTBercTBHHM ¢ TpeboBanusmu OI'OC CIIO 40.02.04
«¥Opucnpynenuusa» u padoueit nporpammoit gucuuiuiniel OIL.07 «MaremaTukay.

B pe3ynbraTe 0CBOCHUS IUCHUIUIMHBI O0YYarOIHICS TOJKEH:

- OCBOMTH 00IIIME KOMIIETEHLIUU:

Koxa HanMenoBanue 00IMX KOMIIETEHIIUN

OK 01 BriOupats cioco0sl perienuns 3aaa4 npodecCHoHaIbHON AeITeTbHOCTH
IPUMEHUTEIIBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 02 Hcnons30BaTh COBpEMEHHBIE CPECTBA ITIOMCKA, AHATIN3Aa U HHTEPIPETALIUN
uHpopManuu 1 HHPOPMALIMOHHbBIE TEXHOJIOTUH JUIs BBINOJIHEHUS 3a/1a4
pohecCHOHATLHOM IS TEIILHOCTH.

- [IOJIYYUTb YMCHUA U 3HAHUA:

ymemb - pemaTh 3a/1a4d Ha OTHICKAHWE NPOM3BOIHON CIOXKHOW (PYHKIIHH, MTPOU3BOIHBIX
BTOPOT'O U BBICLIMX IOPSAIKOB;

- IPUMEHSTH OCHOBHBIE METO/Ibl MHTETPUPOBAHUS IIPU PEILICHUU 3a7ay;

- IPUMEHATH METOABl MAaTEMaTU4YEeCKOrO0 aHalIW3a IPU pPELIEHUM 3a]1ad
IPUKIIATHOTO XapaKTepa, B TOM YKcie NpopecCHOHaIbHON HAPaBJIEHHOCTH;
3HAmMY. - OCHOBHBIE ITOHATHUSA U METObI MATEMATUYECKOT0 AHAIN3A;

- OCHOBHBIE YHCJICHHbBIE METO/bl PELICHUS IPUKIIAJAHBIX 3a/1a4;

7.2. MEPEYEHDb KOHTPOJIUPYIOIIUX MEPOITPUSITHAM JIJIsI TIPOBEJIEHUA
TEKYIIEIO KOHTPOJISI U MTIPOMEXYTOUYHOM ATTECTAIIUU

[lepeueHb KOHTPOJHUPYIOMIMX MEPOIPHUATHI ANl TMPOBENEHUS TEKYIIero KOHTPOJS IO
mucnummnae OI1.07 «MarteMmaTtukay:

Texkyumui KOHTPOJIb
Howep IT o= : P / ()]
aKTHYeCKHue edepar OpMHpOBaHHE
ceMecTpa | TecrupoBaHue Omnpoc P (bep pMHP
3aaHusl AOKJIAT nopt¢oauo
1 + + + + -

[lepeueHb KOHTPOIUPYIOLIUX MEPONPUATHHI Il IPOBEICHUS IPOMEXYTOUHON aTTECTAI[UU 110
mucrumonae  OIL.07 «MaremaTukay:

ITpoMeKyTOUHAs ATTECTAIMSA
Homep - -
OMEKYTOYHOC 1 CPECHIIUPOBAHHBLIU
cemecTpa Kypcosasi pa6ora P Y Audpgepenunp IK3aMeH
TeCTHPOBaHHE 3ayer
1 - - + -
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7.3. PE3YJIBTATBI OCBOEHUSA JNCIUIIJINHbI

Memoow
Pe3ynomamut 00yuenus Kpumepuu oyenxu
OUeHKU
YmMmerb YMEHHE pPelIaTh aredpandeckue ypaBHCHHUS C VYcrHblii onpoc,
- pemiatb ~ 3a7a4d = Ha | KOMIUIEKCHBIMU YUCIIAMY; TECTUPOBAHUE,
OTBICKAHUE YMEHME PEIIaTh 33Ja4l ¢ KOMIUIEKCHBIMU YHCIaMH; | IPaKTHYECKHE
NPOM3BOAHON  CiiovKHof | YMEHNE TEOMETPHUECKN HHTEPIPETHPOBATE 3a/1aHMS,
KOMIUIEKCHOE YHCJIO; JOKJIa,
GyHKIIMHM, TPOU3BOIHBIX V-
YMEHHUE HaXOJIUTh IJIOIIA b KPUBOJIUHEHHON pedepar
BTOPOr0O M BBICIIHUX
p Tpanenuu;
HIOPAZIKOB, YMEHHE HaXOUTh ONPEAEIEHHbIN HHTErPa
- IPUMCHATH ~ OCHOBHBIC | UCIIONB3Ysl OCHOBHBIE CBOMCTBA, IPaBHIIa 3aMEHbI
METO/1bI IIEPEMEHHON U UHTETPUPOBAHUS 110 YACTSIM;
MHTCTPUPOBAHMS.  [pH | YMCHHUE BBIYHMCIIATH HECOOCTBEHHBIC HHTETPAJIHI;
peIICHMH 3314, YMEHHE UCCIIeI0OBaTh CXOAUMOCTH (PacXOAUMOCTh)
UHTETPaJIOB;
- NPUMEHSATH METO/bI
YMEHUE COCTABIISITH MATPUILIbI U BBITIOJIHSTh
MaTeMaTUYECKOI 0 .
JIeUCTBUS HAJI HUMH;
aHajau3a IMpU PELIEHUU
YMEHUE BBIYHUCIIATH ONPEACIUTENb MATPUILLBL;
3a1a4 MIPUKJIAHOTO
YMEHHE pellaTh 3aJja4u [IPU IOMOLIU
Xapakrepa, B TOM 4YHCIIE .
. muddepeHIMaTbHBIX YpaBHEHHUI;
npoeccnonaLHok eHne pemarb AudQepeHnraibHble ypaBHECHHS
HaIlpaBJIECHHOCTH; ™ P petl yp
MIEPBOTO MOPsI/IKa U EPBOU CTEIICHH;
yMeHue pemath 1uddhepeHuaibHbie YPaBHEHUS C
pa3IENAOIUMHCS IEPEMEHHBIMY;
yYMEHHE peliaTh OAHOPOAHbIE Tu(PepeHIraTbHbIE
YpaBHEHUS;
YMEHUE PEIIaTh CUCTEMbI IMHENHBIX YPAaBHEHUI
MeroaoM ["aycca, nmpaBunom Kpamepa u merogom
00paTHOMN MaTpuIbL;
YMEHUE HAXOJIUTh HEONPEAENEHHBIN HHTETPa C
MOMOIUIBIO TaOJIUI], a TAKKE UCIIONb3Ys €r0
CBOICTBA;
YMEHHUE BBIYUCIISITH HEOTIPEACIEHHBIA HHTErPall
METO/IOM 3aMEHBI IEPEMEHHON U UHTETPUPOBAHUS
0 YacCTsM;
YMEHHE UHTETPUPOBATH MPOCTEHUIIINE PAIMOHAIBHBIC
Apobu;
YMEHHE pelIaTh 0JHOPOAHbIE U] PepeHInanbHbIE
YpaBHEHUS;
YMEHHE HaxOJIUTh HEOIpeIeIEHHBIN HHTETPaI C
MOMOIIIBIO TAOIUII, a TAKXKE UCTIONB3YS €T
CBOMCTBA;
YMEHUE PelliaTh 3a/1a4 M0 aHATUTUYECKOU
TEMETPHH.
3HaTh 3HAET ONPEAEICHUE KOMIJIEKCHOTO YHCIIa B VYcrHblii onpoc,
- OCHOBHBIE TIOHATHS U | anreOpanueckoit ¢opme, NeHCTBUS HAJ HUMU; TECTUPOBAHHUE,
METO/IbI 3HAET, KaKk FeOMETPUUECKU N300pa3uTh MIPaKTUYECKHE
MaTeMaTU4eCcKoro KOMILJIEKCHOE YHUCIIO; 3a/1aHus,
aHaIu3a; 3HAET, YTO MPEACTaBISAET COOOM MOAYNb U ApPTyMEHT | TOKJall,
- OCHOBHBIE  YHCIICHHbIE | KOMILUIEKCHOTO YHCIA; pedepar
METOJIbI peLIeHMs | 3HAET, KaK HANTH TUIOIIA/Ib KPUBOJUHEHHOMN
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MIPUKJIAHBIX 33]1a4;

Tparnenumy;
3HAET, YTO HA3bIBACTCS OINPENEIEHHBIM HHTEIPAJIOM;
3HaeT Gpopmyny HeroTona-JleliOnuna;

3HACT OCHOBHBIE CBOMCTBA ONPEIEIEHHOTO
UHTErpaia;

3HAET MpaBHJIa 3aMEHbI IEPEMEHHON U
MHTETPUPOBAHHE I10 YaCTsM;

3HAeT, KaK HUHTETPUPOBATH HEOTPAHUYCHHBIE
bynkuun;

3HAET, KaK HUHTETPUPOBATH IO OECKOHEUHOMY
IPOMEXKYTKY;

3HAET, KaK BBIYUCIIATH HECOOCTBEHHBIE HHTETPAIIBL;
3HAET, KaK UCCIIEZI0BAaTh CXOUMOCTb
(pacxoIMMOCTb) UHTETPAJIOB;

3HAeT SKOHOMHUKO-MaTEeMaTU4YECKNUE METOIbI;
3HAET, YTO MPEICTABIISAIOT COOON MaTpHUUHBIC
MO/JIEeIH;

3HAET ONpeAeTICHNE MATPHIIBI U JCHCTBUS HAJ
HUMH;

3HAET, YTO MPECTaBIAET COO0H OnpeenuTeNhb
MaTpHIIBL;

3HAET, YTO TaKOE ONPEAEIUTEIb BTOPOTO U TPETHETO
MOPSI/IKa;

3HaeT 3a/lau, NpuBosIMe K AuddepeHnanbHbM
YpaBHEHHSM;

3HAeT OCHOBHBIE IIOHATHS U OTIPEIeJIEHUS

g epeHnaIbHbIX ypaBHEHUH;

3HaeT Meto[ ["aycca, npasuno Kpamepa u meron
00paTHON MaTpUIbL;

3HAeT, 4YTO MpeCTaBIIsAeT co00i nepBooOpasHast
(byHKIMS ¥ HEOTIpEeIeIEHHBIH NHTETrPaT;

3HAeT OCHOBHBIE MPaBUJIa HEONPEAENEHHOTO
MHTETPUPOBAHUS;

3HAeT, KaK HaXOJUTh HEONpPeAEIEHHbIN HHTETpa ¢
MOMOIIBIO TAOJIHII, & TAKXKE UCTIONB3YS €T0
CBOICTBA;

3HAeT B 4YEM 3aKITI0YAETCS] METOJT 3aMEHBI
NEPEMEHHOI U MHTETPUPOBAHUS 110 YaCTAM;

3HAeT, KaK HHTETPUPOBATH MPOCTEHIIINE
panroHaIbHbIE IpOOH;

3HAET olpesiesieHue npezena GyHKIIY;

3HaeT onpezeeHre OECKOHEUHO MaJIbIX (DYHKINI;
3HAET METO/] SKBUBAJICHTHBIX OECKOHEYHO MaJTbIX
BEJINYMH;

3HAET, KaK pacKphIBaTh HeonpeaenéHHocTs Buaa 0/0
U 00/00;

3HAEeT 3aMevaTeIbHbIE MTPEIEIbI,

3HAET ONpeeTIeHUEe HeNPEPhIBHOCTU (DYHKIIUH;
3HAET, YTO MPEJICTABIAET COO0 MaTeMaTndecKast
MO/IEJIb;

3HAeT KaK MPaKTHYECKU MPUMEHSTh
MaTeMaTHYECKUE MOJIEIH MTPH PEIICHUN PA3ITUYHBIX
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3a/1ad4;

3HaeT 0OLIYI0 3a7auy JMHEHHOTO
IpOrpaMMHUPOBAHHUS;

3HAeT MaTPUYHYIO POPMY 3aIHCH;
3HAEeT, KaK 3a/1aBaTh QYHKIMU JABYX U HECKOJIBKUX
NEPEMEHHBIX, CHMBOJIUKY, 00JaCTh OINpeIeIeHus;
3HaeT rpaduyecKkuii MEeTo/ peIeHus 3a1aun
JMHEWHOTO MPOTPaMMHUPOBAHHS;
3HAET OIPEeETICHUE BEKTOPA U MOPSI0K ICHCTBUIA
HaJl HUMH;
3HAEeT OCHOBBI aHAJTMTUYECKON T€OMETPHUU Ha
TJIOCKOCTH.

7.4. OMUCAHMUE IMOKA3ATEJIEH U KPUTEPUEB OLIEHUBAHUSA
KOMITETEHIIUM HA PA3JIMYHBIX DTAIIAX UX ®OPMUPOBAHMUSI, ONTMUCAHUE
IIKAJI OHEHUBAHMUWSI.
Texkymmii KOHTPOJb 3HAHUI MpEACTaBIsET COOOW KOHTPOJIb OCBOCHHS IMPOTrPAMMHOIO
Marepuaia y4eOHOW IUCUMUIUIMHBI, C IIEJbI0 CBOCBPEMEHHOW KOPPEKIMH OOyuYeHHUs, aKTUBU3AIUU
CaMOCTOSITENTLHOM pabOThl M IPOBEPKU YPOBHS 3HAHUN U YMEHHI oOydaromuxcs, chopMUpOBaHHOCTU

KOMIIETEHIIUH.

HpOMe)KyTO‘lHaH aTTeCTalusa 110 JUCHUIIIIMHE IMO3BOJIACT OLCHUTH CTCIICHDb BBIPAXKCHHOCTU

(copMHUpPOBaHHOCTH) KOMIIETEHLIUI:

Conepxanue y4eOHOro Marepuaia
1o JUCHUIIHHE

THIl KOHTPOJBLHOT0 3aJAHUS

Paznen 1. OcHOBHBbIE IOHATHS Bomnpocsl k Bomnpocs! k TectupoBanue
KOMILJIEKCHBIX YHCeJI muddepeHIMPOBaHHOMY | YCTHOMY OIIPOCY
3auery [IpakTnueckune
3a/laHus
Pa3nes 2. DiieMeHTBI JIMHEHHOMI Bomnpocsr k Bormpocs! k TectupoBanue,
ajredopol muddepeHMpoBaHHOMY | YCTHOMY OIpoCy; | AOKJIaZ,
3aueTy [TpakTueckue pedepar
3aJlaHus
Pa3nes 3. BBenenue B anaym3 Bomnpocs k Bormpocs! k TectupoBanue
muddepeHMpoBaHHOMY | YCTHOMY OIPOCY;
3aueTy IIpakTueckue
3aJlaHus
Pasnen 4. Iudpepenuuaibubie Bomnpocsr k Bonpocsr k TectupoBanue
HUCYHCJICHHA muddepeHpoBaHHOMy | YCTHOMY OIIPOCY;
3aueTy IIpakTrueckue
3a/laHus
Paspen S. UnTerpansHoe Bompocs k Bormpocsr k TectupoBanue,
HCYHUCTICHHUE U HH(I)(I)CPCHHI/IPOBaHHOMY YCTHOMY OIIPOCY;, JOKJIand,
au(pdepeHunaTbHbIC YPABHEHUSA 3aueTy [IpakTrnueckue pedepar
3a/laHus
Pasznen 6. AHasmTH4yeckas Bompocs k Bormpocs! k TecTtupoBanue
reomMerpus muddepeHMpoBaHHOMYy | YCTHOMY OIIPOCY;
3auery [IpakTrnueckue
3a/laHus
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7.4.1. KoMIUIeKT OLlEHOYHBIX CPECTB JJIs TEKYLIEro KOHTPOJIsI

Texymuii KOHTpPOJIb 3HAHWUW TPEACTABISIET COOOH KOHTPOJIb OCBOEHHUS IMPOTPAMMHOIO
MaTepuana y4eOHOH IUCIUIUIMHBI, C IENbI0 CBOCBPEMEHHOW KOPpEKIHU OOydYeHUs, aKTUBU3AIUU
CaMOCTOSITENIbHOM pabOThl M IPOBEPKU YPOBHS 3HAHUN U YMEHHI oO0ydaromuxcs, copMUpOBaHHOCTU
KOMITETEHITMH. Pe3ynbTaThl TEKYIIEro KOHTPOJIS 3aHOCSITCS B )KYPHAIBl YUCOHBIX 3aHITHIA.

DopMBbI TEKYIIETO0 KOHTPOJISI 3HAHUIA:

- YCTHBII OIIpOC;

- IPaKTUYECKHUE 3a/1aHNUS;

- TECTUPOBAHUE;

- HaIMCaHMe JTOKJIa0B/pedepaToB.

[IpopaboTka KOHCHEKTa JEKIHA M y4eOHOH JUTepaTyphl OCYIIECTBISETCS CTYIACHTAaMH B
TEYEHHE BCET0 CEMECTpa, OCIIe U3yUYeHUsI HOBOW TEMBI.

[IpenogaBaTens KOHTPONMPYET 3HAHWE CTYJEHTOM NPOHIAEHHOIO MaTepuana ¢ IOMOIIbIO

KOHTPOJIbHBIX BOIIPOCOB HJIK TECTUPOBAHHUSI.

Bomnpoce! 111 TeKymero KOHTPoJisi 3HaHui (YCTHBIH 01poc)
@opmupyemote komnemenyuu — OK 01, OK 02.
. Matpunsl u 1efcTBUS HaJl HUMH.
Onpenenurenn U UX CBONUCTBA.
Panr maTpunsl.
JlnaroHanbHasi ¥ €MHUYHAS MATPHUIIBL.
TpancnonupoBaHHas MaTpuLa, oOpaTHast MaTpULa.
CucreMbl TUHEHHBIX YPAaBHEHUH.
[IpaBuno Kpamepa.
Meron lMaycca.
JIuHeliHbIe BEKTOPHbIE IPOCTPAHCTBA.
0. ®opmyrna pacCTOSTHHS MEXKILYy IBYMsI TOUKAMH.
1. IIpsimast, mpoxoasias yepe3 ABe JaHHbIE TOUKH.
12. Bekropsl. KoopauHatel BekTOpa. Moaynb BeKTopa.
13. PaBeHCTBO BEKTOPOB.
14. JIuneitHas 3aBUCUMOCTh U HE3aBUCUMOCTb BEKTOPOB.
15. CnoxeHne BEKTOPOB U YMHOXEHHE BEKTOpa Ha YUCIIO.
16. CkansipHOE ITPOM3BEICHNE, OCHOBHBIE CBOWCTBA.
17. Ilousatue Gynkuuu. CriocoObl 3a1aHust QyHKIHHA.
18. O6nactp onpenenenusi. CBoWcTBa (PYHKITHIA.
19. Knaccugukanus 3eMeHTapHbIX QYHKIUH.
20. [Ipumenenne GyHKIHUNA B IKOHOMHUKE.
21. TloHATHE MOC/IEA0BATENILHOCTH U €€ Mpejiena.
22. Tlpenen MOHOTOHHOM OrpaHHYEHHOH MTOCIIE0BATEILHOCTH.
23. beckoHeuHO yObIBaroIasi FeOMETpUYECcKas Iporpeccus 1 ee cymma.
24. Tlpenen ¢pynkuuu. Teopemsl 0 peaenax.
25. beckoHeuHO OoblINe U 6eCKOHEUHO Malible (PYHKIMU. CBSA3b OECKOHEYHO MaNbIX U
0ECKOHEYHO OOJIBIINX (QYHKIIHUH.
26. 3ameuarenbHbIC TIPEIEIbI.
27. TloHsTHE HETIPEPHIBHOCTH (PYHKIIMU B TOYKE U HA HHTEPBAJIC.
28. Touku pa3psiBa. OTHOCTOPOHHUE MTPEIEIIBI.
29. HenpepbIBHOCTH 3JIEMEHTAPHBIX (QYHKIIHH.
30. CoiicTBa HENPEPHIBHBIX HA OTPE3Ke (PYHKIIHIA.
31. AcumnTOTHI K TpadukaM (yHKITHA.
32. 'eomerprueckuii 1 (pU3NIECKUN CMBICII IPOU3BOIHON. Y paBHEHHE KacaTeIbHOM.
33. CBolicTBa MPOU3BOIHOIA.
34. Tabnua npou3BOIHBIX OCHOBHBIX 3J€MEHTapHBIX (PyHKIMIA (€3 BbIBOA).

RRoOoo~NoOR~wNE
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35.
36.
37.
38.
39.
40.
41.

42.
43.
44,
45,
46.
47.
48.
49,
50.
o1,

[TpumeHeHne TPOU3BOTHON K UCCIEIOBAaHUIO (DYHKIIHMIA U IIOCTPOCHUIO TPa(HKOB.
Heonpenenennslii HHTErpal ¥ €ro CBOMCTBA.

Tabnua ocHOBHBIX ()OPMYIT HHTETPUPOBAHUSI.

HenocpencTseHHOE MHTETPUPOBAHUE.

HHTerpupoBaHue 1o 4acTsM U IOJACTaHOBKOM.

Omnpenenennpiii uaTerpain. ®opmyna Herotona-JleliOnua.

[IpuMeHeHne OnpeneIEeHHOrO NHTErpalla 1l HAX0KICHMs IUIOLaA1 KPUBOJIUHEWUHON
Tpaneuuu.

Beruncienue onpeneseHHbIX HHTErPaaoB METOJaMHU 3aMEHBI IIEPEMEHHOM U 110 YaCTsM.
IIpumepsl IpUMEHEHNS MHTErpajia B 9JKOHOMUKE.

CocraBiieHne MaTEMAaTUYECKUX MOJENIEH IKOHOMUYECKUX 3a]1a4.

OO1w1ast mocTaHOBKA 3a/1a4M JIMHEHHOI'O IPOrPaMMHUPOBAHMSL.

I'paduueckuii meron perienus. ['paguenT TMHEHHON QyHKIINK U ero CBOMCTBA.
CuMIekc-MeTo | pelieHns 3a1a4 JIMHEHHOTO TPOrpaMMUPOBAHHS.

Teopust IBOMCTBEHHOCTH.

TpancnoprHas 3anauva.

Onpenenenue BeKTopa

YpaBHEHHE OKPYKHOCTH, JUIUIICA, TUIIEpOOJIbl U apaldoiibl Ha MII0CKOCTH

IIpumepHas TemaTHKa 10K/JIa/10B/pedpepaToB

Dopmupyemoie komnemenyuu — OK 01, OK 02.
1) JluneiiHble ONEpAlMK HAJ MATPUIIAMH U UX CBOWCTBA.
2) OmnpenenuTenn
3) OGparHas Matpuia
4) Jlunuu 2-r0 mopsaKa
5) Hcropust pa3BUTHSI BEKTOPHOI anreOpbI
6) HcTopust MOSIBIICHUS aHATUTHYECKON reOMETPUH
7) Tlpenen v HENPEPHIBHOCTH (PYHKIIUH HECKOIBKHX MTEPEMEHHBIX
8) IlpumeHeHHE TPOU3BOTHOM
9) OcCHOBHBIEC KOHIIEIIIUH MATEMATHIECKOTO MOICTHPOBAHHSI
10) ITpumeHeHre KpaTHBIX JTMOO TPOWHBIX HHTErPAJIOB
11) Ipexernsl ¥ MPOU3BOJHBIC: CYLIHOCTh, 3HAYCHHUE, BHIYMCIICHHE
12) MaTtemaTH4yecKue roJOBOJIOMKH M UTPBI: CYITHOCTb, 3HAYCHUE U BHUIBI
13) [IpumMeHeHne MaTpUI] B HAYKE U TEXHUKE
14) YacTtHble POU3BOIHBIC
15) [IpuMeHeHne NPOU3BO/IHBIX BICIIUX MOPSIIKOB
16) [IpMeHeHNEe HHTETPATBHOTO HCYHCIICHUSI
17) MaTerpaiiioHHbIi COr03. DTH HENNOOUMBbIE, HEU30SKHBIC HAJIOTH
18) 3ajaun JIMHEWHOTO MPOrPAMMHUPOBAHUS B SKOHOMHUKE

HpHMeprlﬁ MNEPEICHb NPAKTHYCCKUX 3aJaHUH MO TUCIHUILJINHE

Dopmupyemovie komnemenyuu — OK 01, OK 02.

4 -1 2 3 1 3
1. Mawermarpump: A=(1 1 2|B=|-1 2 1
0 -1 3 4 0 2
Boruncnuts: a) 2B-3A  6)A-B
2 6 0 1] 2|3
2. BerynciauTh onpeaennTenu: 1 3 N 1.0 1/=2
a) |, s 4 -7 g)
25 4, -1/0| 3
1 0 4
2,4 5 6

3. Pemuth cUCTEMBI JIMHEHHBIX
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ypaBHeHul MeToaoM Kpamepa
{4x+y =17
4. Peminth cucremy ypaBHeHui metoaoM ['aycca:
{2x +3y —z=17{3x+ 8y =30
5. lanbl Bektopsl: a = (0;3;0),b = (1;-2;3),c = (1;1; 2)
Haiiti: a) KOOpAMHATHI BeKTOpa d = 23 — b + 28
0) BBEIYUCIHUTH cos(c‘i; 5) B) d-¢

6. IIpoBepuTh, MEPIECHIUKYISIPHBI TU BEKTOPHI b = (3;1; —2),c = (1;3;3)

7. Jlanst Touxu A(1; 0; 5), C(-3; 1; 5). Haiitu |AC|

8. CocraBuTh ypaBHEHHE NPAMOIL, poxoasmiei yepe3 Touku A(-2; 5) u B(1;0)

9. CocraBuTh ypaBHEHHE MPSAMOU, TPOXOASIICH Yyepe3 Touky M(2; 5), mapanienpbHo NpsMoin
x+3y-7=0.

10. Haiitu paccrosiaue ot Touku M(1;2) mo mpsimoii 2x +2y +7 =0

11. Berumcnenue npeaenoB QyHKIHH:

. . x2-1 . WxF1I-1 . x3-1
lim(x? — 5x + 12) lim lim——— lim ————
Xx—5 x—0 2x2—x—1 x—0 X X—00 6x2+4x—1
. x2—1 . sin8x . 3N\
lim——— lim lim (1 + —)
x—1 X4—2x+1 x—0 4X X—00 X
o X 2 ! x—=1Y)’
12. Haiitu npou3BojaHbIE: @) (5 -== 7x% +x — 6) 0) (2X+1)

6) (2 +5x)(3x% —4))' 2) (In(cosx))’
13. BeramcauTh IpeeItbl, HCIONIb3Ys MpaBmwiIo Jlomurars:
lim = im=—; m =
x—1 X4—2x+1 x—0 2X“+X x—00 X4 +5x
14. Jlan 3aKOH IBM)KEHUS MaTepuaabHO# ToukH s(t) = 1/3 t +t +2 (m). Halitu ckopocTh 1
YCKOPEHHE MpHU t=5¢

x—1 . x2-x3 . x?—x3

15. CoctaBuTh ypaBHEHUS KacaTeJIbHON U HOPMAJH K rpaduky GyHKIUHN y = — X +2X — 2 B TOUKE
¢ abcuuccoii x = 0

16. BblunciieHHE HEOPEIEIEHHBIX HHTETPATIOB
a) [(4x3 —6x% — 4x + 3) dx 6) J(Vx— cosx)dx
B) [ r) [(x—5)e*dx

17. BerumcieHre ONpPe/IeTICHHBIX HHTErPAIOB f03(3x2 +2) dx

18. MakcuMHu3upoBaTh TUHEWHYIO QYHKINIO L = —x; + 2Xx, NPH OrpaHUYCHUSIX:
{2x; — %, = —6{x, 2 0{x, < 4
19. PemuTh «TpaHCIIOPTHYIO 3a7a9y»:
B pesepBe Tpex xene3HoqopoxkHbIX cTaHui 4, B u C HaxoasaTces coorBeTcTBeHHO 50, 80 1 100

BaroHoB. COCTaBUTh ONTHUMAJILHBIN IIJIaH IIEPETOHA TUX BarOHOB K YETHIPEM ITYHKTaM TOTPY3KH
xJyeba, - ecnu myHKTY Ne 1 Heooxoaumo 40 Baronos, Ne 2—50 Baronos, Ne 3—80 Barono u Ne 4—50
BaroHoB. CTOMMOCTH TIEPETOHOB OJTHOTO BarOHA CO CTAHIIUU A B YKa3aHHBIE ITYHKTHI COOTBETCTBEHHO
paBusl 1, 2, 3, 4 nen. ex., co cranuuu B —4, 3,2, 0 nen. en. u co cranuuu C — 0, 2, 2, 1 neH. en.

20. 1151 naHHOM TPaHCHOPTHOM 3a7]a4M COCTAaBUTh HAYAJIbHOE OIMOPHOE PEIICHUE, HCTIOIb3YS

MCTO CEBCPO-3allaJTHOTO yTJjia 1 MHHUMAaJIbHON CTOMMOCTH:

40 40 30 50
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40 3 1 ) 4

50 5 1 2 3

50 4 4 ) 7

IIpumepHBIe TeCTOBBIE 32/IaHUS 10 THCIHUILIHHE
Dopmupyemovie komnemenyuu — OK 01, OK 02.

1. Tlopsiiox MOKET OBITh TONBKO Y MATPUIIBI CIIECIYIOIIETO BHIA:
1) npsSMOyrobHOM
2) KBajpaTHOMU
3) mroboit
4) MaTpHIBI-CTPOKU
2. JlnaroHaJIbHOM HA3bIBACTCSI MATPHUIIA, Y KOTOPOH
1) Bce 37€MEHTHI BHE IJIABHOM JHArOHAIHM PaBHbI HYITIO
2) BCE DIIEMEHTHI IIABHOW JHArOHAIN PaBHBI HYJIFO
3) Bce 3JEMEHTHI Ha TJIABHOM U TOOOYHOMN JTHArOHAJSX PABHbI HYJIIO
4) BCe 3JIEMEHTBI TIEPBOM CTPOKHU PaBHBI HYITIO
3. Kakoe u3 ypaBHeHUM HE SBIACTCS JTUHEHHBIM?

1) dx +5x, =7

2) 2m—3x+5=0
3) ntaxx—3x =0
4) fx=24

4. Ecnu cucteMa ypaBHEHUH paBHOCWIbHA JAHHOM, TO
1) w3 He€ MOYKHO MCKJIFOUHUTD JII000€e ypaBHEHHE O3 MOTEPU CMBbICITA
2) CHCTEMbI UMEIOT OJIMHAKOBBIC PEIICHUS
3) K Hell MOKHO 00aBUTH JT000€ ypaBHEHUE O3 MTOTEPH CMbICTA
4) cucrema He UMEET PeIICHUI
5. Kakoe u3 pelieHuil sBisieTCs pelieHueM CHCTEMbI YpaBHEHHIMA
2x43v=—4
Ax+Hv=1
NE2) 2)G2) 3(50) 4(52)

Sin XX

|'=|!—.b_u|=|

6. 2 paBeH
1)2 2)1 3)-1 4)0
7. Cuctema m X n 9rcel, PACIIONOKEHHBIX B PSIMOYTOJIbHOM TAOJIHILE, COCTOSIIEH W3 M CTPOK 1 N
CTOJIOIIOB, HAa3bIBAETCS
1) matpuna 2) Bektop 3) ckamsip 4) psan  S5) ypaBHeHue  6) omnpenenauTenb

1 2 1
2 3 2
O 1

8. B matpuie A=1? [JIABHYIO JMaroHaib 00pa3yloT 4ncia

1)231 2)232 3)230 4121 5131 6)122
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9. lpsiMosMHENHHOE JIBIDKEHHE TOYKH 33/1aHO ypaBHeHHeM S = 3t — 2t + 5(m ). Haiiti ckopocTh
JIBM)KEHUS TOUKM B MOMEHT BpeMeHHU t = 3c.
y = %xz — 2x + 4a26(m /c) b16(m /c) c30(Mm /c).
10. Haiitu y'(—1), ecnu

ay'(-1D) =1 by'(-1)=-3 ¢y'(-1)=5
11. Haitti unterpan [ xdTXS
a) In(x—5)+C b) sin(x—5)+C C) cos(x —5)+C
12. Haiitu uaterpan [ (2x + 1) dx
a) 2 )4 ¢)1
13. BBIYMCIUTH TUIONIAIb 3aIITPUXOBAHHON (UTYPBI

y /v

0 4 X
a4 b8 c5
14. 3nauenue npenena lim %})aBHO
X—>00 -
a0,25 b0,4 c2

15. B 3agaue muHEHHOTO MPOrpaMMHUPOBaHUS TPEOYETCs HAUTHU:
a) 3Ha4YCHHUE 1eJIeBON PYHKINY;
0) 3HaYCHUS MIEPEMEHHBIX, YAOBIETBOPSIOLIUX CUCTEME OTPaHUYCHHUI;
B) 3HAUCHHSI IEPEMEHHBIX, 00ECTIeYMBAIOIINX Max(min) 1eseBoi (HyHKIINH;
') HEOTpUIATENIbHbIE 3HAUCHUS IEPEMEHHBIX, KOTOPbIE 00ECIIEUNBAIOT IKCTPEMYM
1eJIeBOM (DYHKIMH, YAOBIETBOPSISI CHCTEME OTpaHUYCHUI.
16. [Ipu mpou3BoACTBE ABYX BUIOB MPOIYKIIUU UCIIOIB3YETCS TPU BUJIA CBHIPHSI.
HcxonHble JaHHBIE TAKOBBI:

3amacel CRIPEA Pacxog ceipha Ha egHHHITY
NPOIVKITHHE
Nel Ne?
30 1 3
48 4 3
60 3 3
TTpuosrs 70 &0
Toraa man BeITycKa MPOAYKIIMH, 00ECTIEUNBAIOIINNA MAaKCUMYM MPUOBUTH, TPUMET
BU/I...
1). F = 30x; + 48x; + 60x; — max 2). F = 30x; + 48x; + 60x; — max
x; +4x; +3x; =70, X +dx, + 3% = 70,
3x1 +3x; +3x; =60 3x; + 3%+ 3x: = 60;

x20.020x%20 x1z20.x=20x20

23



3). F =70x; + 60x; — max 4). F = 70x; + 60x; — max

X + ?I'KJ = 3':] X +3x = 3‘0

4}{1 + 33{1 = 48= 43{1 + 3}{1 = 48
3x; + 3% = 60; Ix + 3w = 60
=20 %=0 120, %=0

17. Jlana 3ajaya TMHENHHOTO IPOrPAMMHUPOBAHMUS
Z(X)= 2X1 +X2 +3x3—min
2tttz S

-xptEp-m3 S B
2m —up -2uz =4

=0,3=123

Torma nBoiicTBEHHAs I HEE 3aJada UMEET BU:

1) Z(y)= 2y1 +y2 +3yz—max 2) Z(y)= 5y1 + 8y2 + 4yz—max
Zyp+ytyss 2y -yaH2y3 £ 2
y1ty2-y358 yity2-y3sl
2y -y2-2y3£4 y1-y2-2y3 <3
%20,1=12 %i20,1=123

3) Z(y)=5y1 - 8y> + 4ys—max 4) Z(y)= 2y1 + y» + 3yz—max
2y typtlys 22 2y +ya+2y3 25
y1-v2-y51 ¥1-V2-¥358
y1+yz2-2y353 y1+y—2yz 4
y20,1=1.2 7i20,i=123

-1 X 1

18. Pemuth ypaBHEHHE

4
1)10 2)-10 3)-2 4)2  5)Her BEpHOro OTBETA

19. Vxa3zath rpaduk 4eTHOM HyHKINN

\A/=Aﬁ \L
\

1) 1 2) 2 33 44

20. Pemuts ypaBHEHuUeE 3 =97
1) 2 2) 4 3)5 4)0

v

21. Pemutp ypaBuenue log 5 (8 —x )=1
1) 5 2)3 38 4) -2
22. Pemmts ypaBHenue V2xZ2 —5x—3=1—x
1) (3:2) 2) (4-1) 3)(1;5 4)(20)

23. Haiiti mpou3BoHyto GyHKIMH ) = 3X . 2 sinx



1) 21x%+ 2cos x  2) y':3x6 -2C0S X 3)y'=21x6-2cosx
4)y':3x8-2003x

24. Haiitn HeonpeeIeHHbIH HHTErpal | (3x2

+ 2x)dx

Sx+2+C )x34x2+C 3)5x342x2+C 45x-2+C

25. BeIIIOJIHUTE AeicTBUA 8¢ 5 :2(c 5 )4
4 4 8

1) 4cs 2) 5cs 3) 10cs 4) 4
26. HaiiTn 3HaueHue BhIpaKeHus: 79873

1) 15 2)3 3)7 4) 4
27. Beruucnutb V27

N3

11 2)2 33 44

28. BpIunCcIUTh ONPEIEIEHHbBIN HHTErpajl foz xdx

D2 204 YL 4)-2 3.,
lim "

29. BerauciauTs npeaen
10 2) 1 3) 4) 3

30. Berunenute A + 5B, eciyp AE (i z)B = (_21 é)

o G DG DE 5
1) 2) 3) 4

31. Haiitu yrmoBo#t koadduumeHT npsmoir x — 2y + 5 =0
1) 2 2) -2 3)05 4) -0,5

32. lpsAMoJIMHENRHOE JIBMDKEHHME TOUKHU 3a]1aH0 ypaBHeHueM S = 3t — 2t + 5(m ). Haiiru
CKOpOCTh JIBUKEHHS TOUKH B MOMEHT BpeMeHH t = 3c.
126(M /c) 216(m /c) 330(m /c).

33. Haittu y’ (n) ecnu y = sin2x

6
o ()=~ ()= 117 () -

34. HaiiTu mioma s TpeyroJibHUKa ¢ BEpIIMHAMU A(-L23) B(z14) C(0-34)
1) 7 2) 10 3) 12 4) 9
35. B pannone *HBOTHBIX UCIOJB3YETCS JIBAa BU1a KOPMOB.
JKuBOTHBIE TOJDKHBI TTIOTy4aTh TP BHJIA BEIIECTB.
HcxonHble JaHHbBIE TAKOBBI:
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Heo0Oxomumoe ConepkaHue MUTaTEIHLHOTO
KOJIMYECTBO BEIIIECTBA B €IMHUIIE KOpMa
MUTaTEJIHbHOTO BEelleCTBa Nel Ne2
15 5 1
12 2 1
7 1 1
CTOMMOCTH €IUHULIBI 40 30
KOpMa

Tor;[a paloH KOPMIJICHHA, 06eCHe‘{HBaIOHlI/Iﬁ MHWHUMAJIBHBIC 3aTPaThl, IPUMCT BUA: . . .

1). F =40x; + 30x; — min 2). F = 40x; + 30x; — min
Iyt = 15, o +tx =135,
2x1+x;3_=“12: 2K1+K]£12:
K]_+KJE_."|; K1+KJE_.I'|;
=0 =0 =0 =0
3. F=15x; + 12x; + 7x; — min $).F=15x;+12x; + 7x3 — min
Sx+ 2%y + x5 = 40, ox1+2m;+ %3 2 40,
X +x +x; =30 x txz+x< 30
=0 x%=20%=0 120, %=20.x:=20

36. Jly1s TpaHCIIOPTHOM 3a/1auu

80 120 160 120
120 1 3 4 2
160 4 5 8 3
200 2 3 6 Il

HA4YaJIbHOC OIMMOPHOC PCIICHUE ITPU UCITOJIB30BAHUN METOAd MUHUMAJILHOT O TapI/I(l)a NMCECT
BU:

20 40 0 0 0 0 0 120
¥=|0o 80 80 0 X=|(0 0 160 0
0 0 80 120 80 120 0 O
1) 2)
20 0 0 40 0 120 0 0
¥=|0 0 80 =0 X=1|0 0 160 0
0 120 80 0 80 0 0 120
3) 4)

37. B onTuMa bHOM IUTaHE 33JIa9H JTUHEHHOTO MTPOrPaMMHUPOBAHHUS
max L =min S =13
Xont = (4;1), Yot = (0;4/3;1/3)
BTOPOH pecypc y» OKa3bIBaET HEKOTOPOE BIUSHUE HA MPUOBLIB, €CTh CMBICT €TO0. ..

1) yMEHBIIUTE  2) YBETUYUTh  3) XpaHUTh
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38. IIpsimasi, B KaXKJ0H TOUYKE KOTOPOH IiesieBasi PyHKIUS MPUHUMAET OJHO U TO K€ 3HaUCHUE,

Ha3bIBAETCH . . .
1) nuHuen ypoBHS

2) BEKTOPOM-TPaJUEHTOM

3) KacaTeIbHOU

39. Ouenure pe3yabTaThl Hapbl IBONCTBEHHBIX 3a7a4 C TOUKHU 3peHUS 1e(PUIIUTHOCTH
HCIIOJIb3YEMBIX PECYPCOB, €CIIU

X=(1:4), Y=(273:7/3:0)

minZix)

= maxL(v)=-7.

Vkazanue: samenume cnogo "nepuuutHbil " 6yxeou "n", "HenedunmtHe " 6ykeou "H".
Omeem byoem @vlensi0emsv cledyiouwum oopazom - THH.

1) non

2)unH  3) aHI

40. 3akOHYHTH ONpE/ICIICHNUE:
OOmast 3a1a4a JIMHEHHOTO POrPAMMHUPOBAHHS - 3TO . . .

1)

4)a1n

HaNMMCHBIIICC 3HAUYCHUC (PYHKHI/II/I,

2)

(I)YHKI_II/II/I " YOOBJICTBOPAKOT CUCTEMC OFpaHI/I‘ICHI/Iﬁ;

3)

HaXO0XCHUE 3HAYCHUH NIEPEMEHHBIX, T03BOJISIOIINX OIPENEIUTh HauOOIbIlIEE UIH
HaXO0XKJCHHE 3HAYCHUH MepeMEHHBIX, KOTOPbIE 00€CIIEUNBAIOT IKCTPEMYM IIEJIEBOM

HAax0’KJICHUE 3HAaYECHHUI IIEPEMEHHBIX, KOTOPBIE YIOBIETBOPAIOT CUCTEME OIPAHUYEHUMN.

Kpurepuu u mkaja oueHnBanus (YCTHBIH 0NIPoc)

Onenka

«OTJIHYIHO»

«X0pOLIo»

«YAOBJIETBOPUTECJIBLHO»

«HEYAOBJIECTBOPUTECJIBHO»

Tewma packpsiTa B
ITOJIHOM 00BEME,
BBICKa3bIBaHUS
CBSI3aHHbBIC U
JIOTHYHBIE,
HCIOJIb30BaHa
Hay4Has JIEKCHKa,
MIPUBECHBI
npumepsl. OTBETHI
JIaHbI B TOJTHOM

Tema packpsiTa HE B
IIOJIHOM 00BEME,
BBICKa3bIBaHUS B
OCHOBHOM
CBSI3aHHBIC H
JIOTUYHBIE,
HCITOJIH30BaHa
Hay4yHas JIeKCHKa,
MIPUBE/ICHBI
npuMepsl. OTBETHI

Tema packpsiTa
HEJ0CTaTO4YHO,
BBICKa3bIBaHUS
HECBSI3aHHBIE U
HenornuyHele. Hayuynas
JIEKCHKA HE
UCIOJIb30BaHA, HE
IIPUBEICHBI IPUMEDPBI.
OTBeTHI Ha BONIPOCHI
3aBUCST OT IIOMOILHU CO

Tema He packpsITa.
Jloruka nznoxxenus,
MMpUMEPHI, BLIBOABI 1
OTBETHI Ha BOIIPOCHI
OTCYTCTBYIOT.

o0BeMe. Ha BOIPOCHI JIaHBI HE | CTOPOHBI

B IIOJIHOM OOBEME. MIPEnoIaBaTeis.

Kputepun u mkasna oneHnBanus (BbINOJHEHHE MPAKTHYECKUX 321aHUI)
Onenka
COTJIUIHO» «XOpOoIIo» «YAOBJIETBOPUTEJIBHO» | «HEY/AOBJIETBOPUTEIbHO»

[To pemennto 3amaun | Ilo pemienuto | [lo pemenuto 3amaun naH | 3agada HE penieHa
OaH HpaBHHBHBIﬁ 3a1a4u OaH ‘IaCTI/I‘-IHblf/'I OTBET, HEC | IIOJIHOCTBHIO
OTBET U | IpaBUJIbHBIN caellaH BBIBO
pa3BEpHYTHIN BBIBOJ | OTBET, HO  HE

cellad BBIBOJI

Kpurepun n mkaja oneHuBaHus (TeCTUPOBAaHHE)

Yuciao NpaBUJIbHBIX OTBETOB

Onenka

90-100% mpaBUIIBHBIX OTBETOB

OreHKa «OTINYHOY
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70-89% mpaBUIBHBIX OTBETOB

O1eHKa «XOpOIIO»

51-69% npaBUIBHBIX OTBETOB

OI_IeHKa «KYAOBJICTBOPUTCIIBHO»

Menee 51 % npaBUIBHBIX OTBETOB O1ieHKa «HEYTOBIECTBOPUTEIHHO

Kpure

WU M IIKAJIA OLeHUBAaHUA (JIOKJIaabl/pedepaTni)

Onenka

Kpurepun ouenku noknana/pedepara

«OTJIHYIHO»

1. Cobnronenue popmanbHbIX TpeboBaHMid K pedepary

2. 'paMOTHOE | TTOJTHOE PACKPBITHE TEMBI;

3. CaMocTosSTEeIbHOCTh B paboTe Hal pedeparom (MCIOIB30BaHUE
pedeparoB u3 ceru MHTEpHET 3anpeniaercs).

4. YMeHnue pabortats ¢ y4eOHOH, MpodecCHOHATBHOMN TUTEPATYPOA.
5. YMeHue paboTarth ¢ MepuoMIECKON JTUTEPATYPOH.

6. YMmenue 0000111aTh, A€/1aTh BEIBOIBI.

7. Ymenue odpopmisaTe Oubmmorpaduueckue Crmucok kK pedepary B
cootBeTrcTBUE ¢  TpeboBanmsmu [OCT P 7.1.- 2003
«bubnuorpadpuyeckas 3amuck. bubnuorpaduueckoe omucaHue.
OO61ue TpeboBaHMs U MTPaBUIIa COCTABICHUS».

8. Cobmonenue TpeboBanuii Kk opopmiieHuto pedepara.

9.YMeHue KpaTko H3JI0)KUTh OCHOBHBIE MOJIOXEHHs pedepara Mnpu
ero 3aluTe.

10. MmmrocTpanus 3amuThl pedepara npe3eHTanuei.

«XOpouIo»

1. Cobmonienue popManbHbIX TpeOoBaHUH K pedepaTy

2. 'paMOTHOE | TTOJTHOE PACKPBITHE TEMBI;

3. CamocrosTensHOCTh B paboTe Haja pedeparoM (UCHOIb30BAHUE
pedepaToB u3 cetu HTEpHET 3ampeniaeTcs).

4. YMeHnue pabotats ¢ yueOHOM, MpodeccuOHANbHOM TUTEPATYPOil.
5. YmMenue paboTarth ¢ MepHoOANYECKON JINTEPATyPOH.

6. He nosiHO 000011IEH U ClieaH BBIBO/I.

7. He TouHO odopmieHn Oubnuorpapuueckuil crucok kK pedepary B
cootBeTrcTBUE ¢  TpeboBanusmu [OCT P 7.1.- 2003
«bubnmorpaduueckas 3anuce. bubnuorpaduyeckoe omnucaHue.
OO6ue TpeGoBaHuUS U MTPABUIIA COCTABICHUSY.

8. He nmonHo co6moeHbl TpeboBaHus K 0popMiIeHHIO pedepara.

9. He 4erxko cdopMHpPOBaHBI KpaTKHE OCHOBHbBIE IOJOXKEHUS
pedepaTa npu ero 3amuTe.

10. MnmrocTpanus 3amuThl pedepara npe3eHTaluei.

«YAOBJIETBOPUTECJIBLHO»

1. Cob6monienue popManbHbIX TpeOOBaHUH K pedepaTy

2. 'paMOTHOE U MTOJTHOE PACKPBITHE TEMBI;

3. CamocrosTensHOCTh B paboTe Haja pedeparoM (UCHOIb30BaHUE
pedeparoB u3 cetu MHTEpHET 3amperiaercs).

4. He nonHo u3y4yeHsl yueOHasl, podeccroHalibHas JIUTepaTypa.

5. He nonHO u3yuyeHa nepuoandeckas JuTeparypa.

6. He 0000111€HbI 1 HE KOHKPETU3UPOBAHBI BBIBOJIBI.

7. He TouHo odopmien 6ubanorpapuueckuil crucok K pedepary B
cooTBeTcTBHE ¢  TpeboBanmsmu [OCT P 7.1.- 2003
«bubnuorpaduueckas 3anuch. bubnanorpaduueckoe omnucaHue.
OO6mue TpeboBaHUs 1 TTpaBUiIa COCTABIICHUS.

8. He cobmonenns TpeboBanus k opopmieHuto pedepara.

9. He 4derko c¢OpMHPOBAaHBI KpaTKWE OCHOBHBIC TIOJOKECHUS
pedepara npu ero 3amure.
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10. MutrocTpanus 3anuThl pedepaTta nIpe3eHTalueld OTCyTCTBYeT

Pedepar He mpencTaBieH MO COOTBETCTBYIOIIUM KPHUTEPHIM
OLICHUBAHHUS

«HEYAOBJIETBOPHUTECJIBHO»

7.4.2. KOMILIEKT OLIEHOYHBIX CPEJICTB JIJISI IPOMEXYTOUYHOM ATTECTAIIAA

IIprmepHbIe BONPOCHI /ISl MOATOTOBKHU K AU(depeHIMPOBAHHOMY 3a4eTy
Konmponupyemvie komnemenyuu — OK 01, OK 02.
1. MaTpuubl U AEHCTBUS HAJ HUMH.
2. OnpenenuTeny U UX CBOMCTBA.
3. Cucremsl JIuHeHbIX YypaBHeHUM. [IpaBuino Kpamepa.
4. Cucremsbl IMHENHHBIX ypaBHeHUI. MeTton ["aycca.
5. [Tllonatue moOcCnenOBaTeNbLHOCTM U €€ Ipezena.
[10CJIEI0BATEIBHOCTH.
6. [Ipenen pynkmuu. Teopemsl o mpenenax.
7. BeckoHeuHo Oomnpime U GeckoHedHO Maible PyHKIMH. CBS3b OECKOHEYHO MaJbIX U OCCKOHEYHO
00IbIINUX (PYHKIIHIA.
8. 3ameuarenabHbIE IPEIEIbI.
9. [IpousBogHas GyHKIMH B TOUKE, €€ TEOMETPUUYECKUN 1 PU3UIECKHIT CMBICIL.
10. CBoiicTBa MpOU3BOAHOM.

[Ipenen MOHOTOHHOW OrpaHUYEHHOMH

11. IlepBooOpa3nas. HeonpeeneHHbI HHTErpaj U €ro CBOMCTBA.
12. HenocpencTBeHHOE HHTErpUpoBaHue. IHTerpupoBaHue 1o 4acTsiM U MOJCTaHOBKOM.
13. Onpenenennsiit unrerpain. @opmyna Heiorona-Jleitbnuua.
14. Beluucienue onpeesieHHbIX HHTETPajloB METOJAaMU 3aMEHbI IEPEMEHHOM U 110 YacTsIM.

15. 3agaun nuHeEHOrO MporpaMMupoBanus. CocTaBlIeHHE MaTEMAaTHYECKUX MOJIEIEH S5KOHOMUYECKUX
3aj1a4. O01as MocTaHoOBKa 3a/1a4y JIMHEHHOTO MPOrpaMMUPOBAaHMSL.

Kputepun u mkaJjbl olleHUBAHUS NPOMEKYTOUYHOMH aTTecTAlMH

IIxana u kpurepuun oueHkn (muddepeHUpPOBaHHDII 3a4eT)

OT1ian4Ho

Xopowo

Y10BJI€TBOPUTEIBHO

HeynoBiieTBOpHTEJIBHO

1. Marepuan u3joxeH
rPaMOTHO, B OIIPEAEIICHHON
JIOTHYCCKOM
MOCJIEIOBATEILHOCTH,
MPAaBUJIBHO UCITOIB3YETCS
TEPMHUHOJIOTHUS;

2. [lokazano ymenue
UJUTFOCTPUPOBATH
TEOPETUYECKUE TIOJIOKEHUS
KOHKPETHBIMHU IIPUMEPaMHU,
MIPUMEHSATH UX B HOBOM
CUTYaLIUH;

3. IIpogemMoHCcTpUpOBaHO
YCBOCHHUE paHee
M3YyYEHHBIX
CONYTCTBYIOIIUX

1. OTBeT yaoBneTBopser
B OCHOBHOM TpeOOBaHUAM
Ha OLICHKY «5», HO IIPU
3TOM MOKET UMETH
CIIEYIOIINE HEAOCTATKU:

2. B uznoxxenuun
JOTYIIEHbI HEOOIbIITNE
po0ebl, He UCKa3HUBIINE
COJIepKaHUE OTBETA;

3. JlomymieHsl OIMH - J1Ba
HEeJI0ueTa MPHU OCBEIICHUH
OCHOBHOTO COJIEpP KaHUS
OTBETA, UCIPABJICHHbIE
10 3aMeYaHUI0
MPEeno/iaBaTels.

1. Henonxo nnu
HETOCJIeJ0BATEIBHO
PacKpBITO Co/IepIKaHue
MaTepHaa, Ho MoKa3aHo
o0111ee MOHUMaHKE BOIIpoca
Y TIPOJIEMOHCTPUPOBAHBI
YMEHUS, TOCTaTOUHbIE 115
JAIbHENIIETO YCBOCHUS
MaTepuana.

2. Imenuch 3aTpyaHEHUS
HIIN JONTYIICHEBI OIINOKHU B
ONPEACIICHUU TTOHATHH,
HCMOJIb30BAHUU
TEPMHUHOJIOTUH,
WCIIPaBJIEHHBIE M10CTIE
HECKOJIbKUX HaBOASALIUX
BOITPOCOB;

1. Conepxanue
MaTepuasa He PacKpbITO.

2. Omuoku B
OIIPEICIICHUN TTIOHATHUH,
HE HCIO0JIb30BATIAChH
TEPMUHOJIOTHS B OTBETE.
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BOIIPOCOB,
c(hOpMUPOBAHHOCTH
YMEHUH U 3HAHUK;

4. OTBeT Npo3BYyYaI
CaMOCTOSITEeNbHO, 0e3

HaBOOANIUX BOITPOCOB.

3. IIpu HEnmoONHOM 3HAHUU
TEOPETUIECKOT0 MaTepuana
BBISIBIICHA HEJIOCTATOYHAS
c(hOpPMUPOBAHHOCTh YMEHUI
Y 3HAHUM.
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