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1. [IlepeyeHb MJIAaHUPYEMBbIX Pe3y/IbTATOB 00y4Y€HUsI 0 AUCHUIIUHE,
COOTHECEHHBIX C IVIAHUPYEMBbIMM pe3y/JbTaTaMU OCBOEHHUsS 06pa3o-
BaTeJ/JIbHOM MPOrpaMMbl

Llesn ocBOeHHSI IMCUUILVIMHBI: TTOTy4YeHUE 3HaHUH, (HOpMUPOBAHHE YMEHHUI U HABBIKOB, He-
00XO0AUMBIX JJ1s1 GOPMHUPOBaHUs 00IIETIPO(ECCHOHATBHBIX B MPO()EeCCHOHATBHBIX KOMIIETCHIIUN BBIITY-
CKHUKA; Pa3BUTHE a0CTPAKTHO-JIOTHYECKOTO MBIIUICHHUS; 3aKiIaka GyHIaMeHTa Uil U3y4eHHsl mocie-
AYIOUIMX MaTeMaTHYECKUX TUCHUIUIMH (MaTeMaTHYeCKOro aHallM3a, TEOPUU BEPOSTHOCTEH W MaTreMa-
THUYECKON CTATUCTHKH).

JInst TOCTHKEeHNs yKa3aHHbIX 11e1ell Heo0X0IMMO peleHHe CIeTYIONHNX 3a1ay:

— U3ydeHHe 0a30BBIX MOHATHH JMHEHHOW anreOpbl U OCBOGHHE OCHOBHBIX METOJIOB PEIICHHS
NPaKTHYECKHX 3a/1ay;

— OCBOCHHE METOJO0B MaTEMAaTHYECKOTO MOJCIUPOBAHMS M aHAIN3a SKOHOMHUYECKHUX IpoIec-
COB;

— (hopMupoBaHHEe HaBBIKA CAMOCTOSITEIILHOTO BHIOOPA METOJIa UCCIICIOBAHUS M PEIICHUS TIPH-
KJIa/IHBIX 337134,

— NMPUBUTHE OOIIEMATEeMaTHYECKOW KYIbTYphl: YMEHHUS JIOTUYECKH MBICIHTh, OOOCHOBHIBATH
BBIOOP METOJIOB PEICHHS ITOCTABICHHON 337a4H, KOPPEKTHO MPOBOJUTH HEOOXOAUMBIE PACUETHI, KOP-
PEKTHO MPUMEHATh MATEMaTHYECKYIO CHMBOJINKY;

— (opMupoBaHUEe HABBHIKOB CaMOCTOSTEIFHOTO TOMCKAa M aHajlu3a HeoOXoauMoi MHpopMma-
uuu;

— (hopMUpOBaHHE COIMATHHO-JIMYHOCTHBIX KAauyeCTB: IIENIEYCTPEMIIEHHOCTH, OPTaHU30BaHHO-
CTH, TPYJOTIOOHS, KOMMYHHKAaTUBHOCTH, OTBETCTBEHHOCTH.

JucnuniuHa HanpasjieHa Ha (OPMUPOBAHUE CIIEIYIOIMIMX KOMIEeTeHIMIi:

e (CnocoOHOCTBIO peniaTh CTaHIAPTHBIC 33/1a4u MPOGEeCCUOHATBHOM EeATeTbHOCTH Ha OCHOBE WH-
¢dbopmanimoHHoH u  Oubnuorpapuyeckod KyabTyphl C HpPUMEHEHHEM HH(OPMAIMOHHO-
KOMMYHMKAI[MOHHBIX TEXHOJOTHMH M C Y4€TOM OCHOBHBIX TpeOoBaHUI MH(POpPMalMOHHON 0e30-
nacHoctu (OIIK-7).

e Biagenuem HaBbIKaMH KOJIMYECTBEHHOTO M KaYECTBEHHOI'O aHajW3a MH(OpMalUU NMpU NPUHSA-
TUW YIPaBIEHYECKUX PEIICHUH, TOCTPOCHUSI SdKOHOMUYECKHX, (PUHAHCOBBIX U OpraHU3alMOHHO-
YIpaBIE€HYECKUX MOJIETICH MMyTeM X a/laliTalluy K KOHKPETHBIM 3aaa4dam yrpasieHus (I1K-10).

B PE3YIbTATC U3YUCHUA JUCHUIIJIMHBI CTYACHT HOJIKCH:

Ho-
Mep/uH B pesynbrare uzyyenus yaeOHON AUCIMIUIMHBI 00YYaIOLIHECs TOJIKHBIL:

JEKC
KOMIIe- 3HaThH VYmeTh Buaners
TEHLIUU

OIIK-7 | ocHOBHBIC NOHSTHS W WH- | IPUMEHSITh HOJIYICHHBIC 3HAHHWSA 110 JUHESHHOW | HAaBBIKAMH IIpHME-
CTPYMEHTBI JIMHEWHOU aji- aﬂre6pe U aHAIUTUYECKOU TCOMECTPHUH JIA pelIC- | HCHUS IIOJYUYCH-
HHS CTAHJAPTHBIX 3a7a4 NpOo(heCCHOHAILHON A€sl- | HBIX 3HAHUK 1O
TEIbHOCTH: JUHEHHOW anredpe
- BBINOJIHATH OCHOBHBIE JIEHCTBHS HAJ MaTpHLIAMM | U AHATUTHYECKOU
AJIA PEIICHNA CTAHAAPTHBIX | (cjojkeHne/BBIYMTAHNE, YMHOXKCHHE HA YHCIIO, TEPE- | reOMETPHM  JUIS

FC6DBI M aHAJIUTHYCCKOU

TeOMETPHH, HEOOXOIMMBIE

3aja4 1podecCHOHATILHON | MHOXKCHHE, HAaXOXICHHE OOPaTHOM MAaTPHIIBI, HAXOX- pelenys CTaH-
ESTENLHOCTH: JieHHe paHra, IpUBEIEHUE K CTYIIEHYaTOMY BHILY); APTHBIX 3ana4
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- 4TO TaKoe CHCTeMa JIHHEH-
HBIX YpaBHEHHH, penieHue
CHUCTEMBI;

- Kakasg CUCTEMa YpaBHEHUIl
Ha3bIBACTCSI COBMECTHOM, Kak
HCCIIeIoBaTh €€ Ha COBMECT-
HOcTh (Teopema Kponekepa-
Kanennn);

- KaK peIuTh CHUCTEMY JIH-
HEUHBIX YPAaBHEHUH C IIOMO-
Bl omnpexaenuTeneid (Meron
Kpamepa);

- 4TO TaKoe MaTpULa, BUABI
MaTpull, KakK BBIIOJIHSIIOTCS
OCHOBHBIE ACHCTBHSI HaJl Mat-
punaMu (cmoxe-
HUE/BBIYUTAHUE, YMHOXCHHE
Ha 4KCII0, TPAHCIIOHUPOBAHHUE,
HaXOXXJCHHE OOpaTHOH Mart-

pI/IIH)I, HAaX0XXICHUC paHra,
HpI/IBe,Z[eHI/Ie K CTyHeH’-IaTOMy
BUJLY);

- KaKk peImuTh CHUCTEMY JIH-
HEUHBIX YPAaBHEHUHM C IOMO-
opl0  OOpaTHOW — MaTpHIIHI
(MaTpUYHBIA METO);

- KaK pemuTh CUCTEMY IIH-
HEHHBIX YpaBHEHHI METOJ0M
laycca;

- 9TO HAa3BIBACTCA MEXKOTpac-
JIEBBIM OajlaHCcOM, KaK €ro
3amucaTth B MaTPHUYHOM BHIE;
YTO TaKO€ MAaTpHLA IOIHBIX
3aTpar, Kak e€ HalTu; 4ro
Takoe MaTpHUIla NPSMBIX 3a-
Tpat, KaK IMPOBEPUTH NMPOIYK-
TUBHOCTH MaTPHIIEI,

- 9WTO TaKoe KBaJpaTHYHAsL
¢dopma, kak e€ 3ammcaTth B
MaTpUYHOM BHJE, KaK e€ mpo-
BEPHUTh Ha 3HAKOOMIpEHCIEH-
HOCTE;

- YTO TaKoe BEKTOp, KakKue
OBIBAalOT BHUJBI BEKTOPOB, YTO
Takoe MOIyJdb BEKTOpa, Kak
€ro HailTh; 4TOo Takoe KOoop-
JUHATBI BEKTOPa, KaK MO KO-
OopAMHATaM HadaJa ¥ KOHIA
BEKTOpa HAaMTH KOOpPAHMHATHI
BEKTOpa;

- KakK BBIIOIHIIOTCA OCHOB-
HBIE IEHCTBHA HAJl BEKTOpPAMHU
(cmoxeHWe/BBIYUTAHUE,  YM-
HOXCHHWE Ha YHCIO, CKaJsip-
HO€ TIPOM3BEICHHE, HAIPaB-
JISIOIINE KOCHHYCHI, YTOJI Me-
Xy BEKTOpPaMH, IpOBEpPKa Ha
KOJJIMHEapHOCTb U OpPTOTO-
HaJIBHOCTb, IPOEKLIUsS BEKTOpa
Ha BEKTOD);

- YTO Ha3bIBACTCS JIMHEHHBIM
(BEKTOPHBIM) TPOCTPAHCTBOM;
- 9TO TaKO€ MPSIMOYTOJHHBIE

- MCCIIEJ0BaTh CHUCTEMbI JIMHEHHBIX ypaBHEHMI Ha CO-
BMECTHOCTh M HAXOAWTh UX pemeHne meromamu: Kpa-
Mepa, MaTpuuHbIM U ["aycca;

- 3amcaTh COOTHOIICHMS MEXOTPACIeBOro OalaHca B
MaTpPUYHOM BUJIE;

- HaXOJWUTh MAaTPUILy MOJHBIX 3aTparT, MPSIMBIX 3aTpaT,
MIPOBEPHUTH NTPOLYKTUBHOCTH MATPHIIBI;

- M300pa)kaTh TOYKY Ha IUIOCKOCTH B MPSIMOYTOJbHOM
cucTeMe KOOpAMHAT, CTPOUTh KpPUBBIE: MPAMYIO, OK-
PYKHOCTB, 3JUIUIIC, Tapadoity, runepooiy;

- COCTaBISATh YPAaBHEHHUE JIMHUM HA IMJIOCKOCTU (TIps-
MOH, OKPY>KHOCTH, JJIJIMIICA, THHEpPOOIbI, napadosl),
HaXOJAUTh €€ mapaMeTphl.

npodhecCHOHANb-
HOW  JIeSITEeIbHO-
CTH:

- METOAUWKON mpen-
CTaBJICHUS  KOHO-
MHYECKHX 3a71a4 B
MaTpUYHOM M BEK-
TOpHOH (opme;

- METOIMKOW pere-
HHUS CHUCTEM JIMHCH-
HBIX ypaBHEHUH;

- METOAMKOHN pelie-
HUS 3a7a4 MEXOT-
paciieBoro banaHca;
- METOAUMKON mpen-
CTaBJICHUS JAHHEIX B
rpagu4eckoM BUIE.




KOODPJMHATHI TOYKH;
- 4TO Ha3bIBaeTCs JIMHHEH Ha
IUIOCKOCTH, MOPAAKOM JIMHHHY,
ypaBHEHHEM JIMHHY;

- 9TO TaKoe yTIOBOU K03 hu-
UEHT IPSAMOHU, Kakue hopmy-
JBl CYIIECTBYIOT IUISl COCTaB-
JICHUS ypaBHEHHsI IPSIMOiA;

- 4TO Takoe KpuBas 2-ro Mo-
psnKa, KakMMH CBOHCTBaMH
00MafaloT TOYKH OKPYXKHO-
CTH, OJUIUICA, THIEPOOIIBI,
napa0osbl, KakMMH YypaBHe-
HUAMH ~ 3QJIaI0TCSL  TIepedHC-
JICHHBIe KPHBBIC, KaK HMX IO-
CTPOMTb.

[1K-10

OCHOBHBIC TIOHATHUA W HH-

OPUMEHITh IOJIYYEHHBIE 3HAHUS 10 JIMHEHHON

HaBbIKaMHM ITPHUMEC-

CTPYMEHTHI JIMHEHHOMN aJI-

anrere 1 aHAJUTUYCCKON T€OMETPUM JJIsl KOJIH-

HCHUA HHCTPY-

reOpel ¥ aHAIUTUYECKON

YECTBCHHOI'O M Ka4YC€CTBCHHOI'O aHa/JIM3a I/IHd)OD-

MEHTOB JIMHECHHOH

T€OMETPUH, HEOOXOIMMEIE

MallM{ IPU IPHUHATHN YVIIPABICHUYECKUX PEIIECHNI

anreOpsl ¥ aHaId-

I KOJIMYCCTBCHHOI'O H

HOCTPOEHHUS] DKOHOMHUYECKNX, (DMHAHCOBBIX U Op-

THYECKOU Te€OMET-

Ka4CeCTBCHHOT'O aHaJIn3a

TraHNU3aIMOHHO-YIIPABICHYCSCKUX MOJICIICH:

HHGOPMAIIUK _IpU _NIPUHS-
THU _YOPaBJIECHYECKUX De-
IIECHUM, TOCTPOCHUS HKO-
HOMHYCCKUX, d)I/IHaHCOBI)IX
Hu OpraHM3alMOHHO-
VIIPABACHYECKUX MOJEIECH:
- 4TO TaKOo€ ONpCACIUTECIIb,
TOPSAAOK OTIPEEIUTENS;

- KaK BBIYHCIIATH ONPCACTIUTEC-
JIK pa3IMYHbIX TOPAAKOB;

- OCHOBHBIE CBOWCTBa orpe-
JACITUTCIIA,

- 4TO TakO€ MHHOD, anre6pan—
YECKOE AOIIOJIHECHHUE DJIEMEHTA

ONpENEINUTENS;
- 4YTO TAaKO€ CUCTEMa JIMHEH-
HbIX YpaBHEHUH, peEIICHUe
CHCTEMBI;

- Kakasg CUCTeMa YpaBHEHUH
Ha3bIBAETCS COBMECTHOM, Kak
uccienoBaTh €€ Ha COBMECT-
HocTh (Teopema Kpomnekepa-
Kanemnm);

- KaK peIUTb CUCTEMY JIH-
HEIHBIX YpaBHEHHH C IOMO-
b0 omnpexaenuTeneid (MeTon
Kpawmepa);

- 4TO TaKoe MaTpHIa, BUABI
MaTpuI], KaK BBIIOJIHIIOTCS
OCHOBHBIE JICHCTBHS HAJ Mat-
pumaMu (cioxe-
HUE/BBIYMTAHUE, YMHOXCHHE
Ha YKCJI0, TPAHCIIOHUPOBAHMKE,
HaxoXJeHne oOpaTHON Mat-

pULBI, HaxOXXICHHE paHIa,
IIPUBEACHUE K CTYIIEHYATOMY
BHILY);

- KaK peIIUTh CUCTEMY JIH-
HEWHBIX YpPaBHEHHUU C TOMO-
mpl0  OOpaTHOW  MaTPHIIBI

- BBIYHCIIATH ONPENEIUTENN JIF000T0 MOPAIKa;

- BBINOJIHATE OCHOBHBIE JCHCTBHA Hal MaTpHLAMU
(cnoxeHHWe/BBIYMTaHNE, YMHOXKEHHE Ha 4YHCIIO, Iepe-
MHOXKEHHE, HaXOXJCHUE OOpaTHOW MaTpHIIbI, HAXOX-
JICHUE PaHTa, IPUBEIICHNE K CTYNIEHIaTOMY BHIY);

- HCCIIeIOBaTh CHUCTEMbI JIMHEHHBIX YpaBHCHUH Ha CO-
BMCECTHOCTb U HAXOAUTh UX PCHICHUEC METOAAMM: Kpa-
Mepa, MaTpuuHbIM U ["aycca;

- 3amMcaTh COOTHOIIEHHSI MEXOTPACcIeBOro OajaHca B
MAaTpUIHOM BUIE;

- HaXOQUTh MAaTPHIly MOJHBIX 3aTparT, NMPSMBIX 3aTpart,
MPOBEPUTH MMPOAYKTUBHOCTH MAaTPHUIIbI;

- 3amycaTh KBaJpaTHYHyI0 (JOpMY B MaTPUIHOM BHJIE,
HCCIe0BaTh €€ 3HAaKOOTPEIeIEHHOCTD;

- HaxXOJIUTh KOOPIWHATHI, MOAYJIb BEKTOpa, Halpas-
JISIFOIIME KOCHUHYCBI;

- BBINIOJHATH OCHOBHBIE JCWCTBHS HAJ BEKTOPaMH
(cmoxeHue, BBIYMTaHWE, YMHOXKEHHE HA YHCIO, CKa-
JIIPHOE TIPOM3BEJCHHE, MPOEKIMS BEKTOpa Ha BEKTOD,
YToJl MEXAY BEKTOPaMH, 3alIUCh B CUCTEME OPT);

- TPOBEpATh BEKTOPHl HAa KOJUIMHEAPHOCTH, OPTOTO-
HaAJbHOCTD;

- OIIpEneIIATh, 00Pa3yIOT JIM BEKTOPHI OAa3HC MPOCTPaH-
CTBa, Pa3JIOXKUTh BEKTOP 10 OA3UCHBIM BEKTOPaM;

- 3amycaTh MaTpHIly JIMHEWHOTO oOIeparopa, HaWTH
00pa3 3a/laHHOT0 BEKTOPa;

- HaXOJIUTh COOCTBEHHBIC 3HAYECHUS M COOCTBEHHBIC
BEKTOPBI JIMHEHHOTO OIepaTopa;

- M300pa)kaTh TOYKY HA IUIOCKOCTH B MPSIMOYTOJLHOM
CUCTEME KOOpAWHAT, HAXOAUTH PAaCCTOAHUEC MEXKIY
ABYMS TOYKaMHU Ha IJIOCKOCTH, KOOPAMHATBI CEPEIUHBI
OTpe3Ka, KOOPJIWHATHI TOUKH, JEJAIIEH NaHHBINA oTpe-
30K B 33JaHHOM COOTHOILICHHH;

- COCTaBJIATh YPAaBHCHHUC JIMHUU Ha IJIOCKOCTH (Hpﬂ-
MO, OKPYKHOCTH, 3JUTHIICA, THIIEPOOIHI, Mapadoisl),
HaXOJUTh €€ IapaMeTphl;

- 110 U3BECTHOMY YPaBHEHUIO JIMHUH IIOCTPOUTH €€;

- 1300paXkaTh TOUKY Ha IJIOCKOCTH B NOJISIPHOM CHCTe-
M€ KOOpAMHAT, MEePEBOAUTH IMOJIIPHbIE KOOPIUHATHL B
MIPSIMOYTOJIBHBIE U HA00OPOT; CTPOUTH JIMHUU B TIO-
JIAPHOM CUCTEME KOOPAMHAT;

pUH Ul KOJUYe-
CTBEHHOIO M Kaue-
CTBEHHOIO aHAJIN-
32 uHGbOPMAIUN
pu PUHITUA
VIIPaBICHYECKUX

pEIICHUHN o-
CTPOEHHUS  DKOHO-
MHUYECKUX, dbu-
HAaHCOBBIX M Opra-

HHU3aIITMOHHO-
YIIPaBJICHYCCKHUX

MOJICJICH:

- METOAMKON mpen-
CTaBJICHHS  DKOHO-
MHYECKMX 3aja4 B
MaTpUYHOM M BEK-
TOpHOH opme;

- METOIUKOM perie-
HHSI CHCTEM JIMHE-
HBIX YpaBHEHUIA;

- METOIMKOM perie-
HUS 3a7a4  MEXOT-
pacieBoro OanaHca;
- METOAMKON mpen-
CTaBJICHHS JIaHHBIX B
rpaduueckom BUE.
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(MaTpUYHBIA METON);

- KaK pemnTh CHUCTEMY JIH-
HEHHBIX YpaBHEHUII METOJ0M
laycca;

- 9TO HAa3BIBACTCA MEXKOTpac-
JIEBBIM OajlaHCOM, KakK €ro
3ammcaTth B MaTPHUYHOM BHIE;
YTO TaKO€ MaTpULa IOJIHBIX
3aTpar, Kak €€ HaWTu; 4To
Takoe MaTpula NpSMBIX 3a-
TpaT, Kak MPOBEPUTh MPOAYK-
TUBHOCTbh MAaTPUIIBL;

- 4YTO Takoe KBajJpaTHuYHAas
¢dopma, kak e€ 3ammcaTh B
MAaTpUYHOM BHJE, KaK €€ mpo-
BEpUTh Ha 3HAKOONPEIENIEH-
HOCTE;

- YTO TaKoe BEKTOp, KakKue
OBIBAIOT BUIBI BEKTOPOB, YTO
Takoe MOJIyJdb BEKTOpa, Kak
€ro HailTh; 4TOo Takoe KOoop-
JUHATBl BEKTOPa, KaK MO KO-
OopJMHAaTaM Hadaja M KOHIA
BEKTOpa HAWTH KOOpPAUHATHI
BEKTOpa;

- Kak BBIMIOJHSIOTCS OCHOB-
HBIC IEHCTBHA HaJl BEKTOPAMU
(cmoxeHUE/BRIYUTAHUE,  YM-
HOXCHHME Ha YHCIO, CKaJsip-
HOE TpPOM3BEJCHHUE, HaIpaB-
JISIOIINE KOCHUHYCHI, YTOJI Me-
XKy BEKTOpaMH, IPOBEpKa Ha
KOJJIMHEapHOCTh U OpPTOTO-
HAJIBHOCTB, IIPOEKIHUS BEKTOpa
Ha BEKTODP);

- YTO Ha3bIBaeTCs JIMHCHHBIM
(BEeKTOPHBIM) IPOCTPAHCTBOM;
- KaKue BEKTOPHI Ha3BIBAIOTCS
JUHEWHO HE3aBUCUMBIMH;

- 4TO Takoe 0a3ucC JIMHEHHOTO
IIPOCTPAHCTBA, KaK IO KOOP-
JUHATaM BEKTOPOB  IIPOBE-
puTh, 00pa3yroT JIn OHH 6azuc
IIPOCTPAHCTBA; KaK Pa3I0XkKUTh
BEKTOp MO ©0a3ucy HaHHOTO
MIPOCTPAHCTBA;

- YTO TaKoe JIMHEWHBIN omepa-
TOp, KaK 3amucaTb €ro MaTpu-
Ily; 4YTO TaKoe COOCTBEHHBIH
BEKTOp U COOCTBEHHOE 3Haye-
HUE JIMHEWHOro omeparopa,
KakK uX HaWTH,

- 9TO TaKo€ MPSIMOYTOJHHBIE
KOOpAWHATHl TOYKH, IMOJSP-
HbIe KOOPJAWHATHI TOYKH, KaK
MIEPEUTH OT MPSIMOYTOJBHBIX K
TIOJISIPHBIM M HA000pOT;

- KaK BBIYUCIUTH JJIHHY OT-
pe3ka MO KOOpAMHATaM €ro
KOHIIOB, KaK HalTH KOOpAHHA-
THl CEpPEIMHBI OTpPE3Ka; Kak
HAlTH KOOPIWHATHI TOYKH,
JIeJsiel OTpe30K B 3aJJaHHOM

- COCTaBIIATh YpaBHEHHE MNPSAMONH B IPOCTPAHCTBE,
ypaBHEHHE IUIOCKOCTH, ONPEACIATh KOOPAMHATHI HOP-
MaJIBHOTO BEKTOpa IUIOCKOCTH, KOOPAWHATH HAIPaB-
JISIOMIETO BEKTOpa MPSAMOH; HAXOOUTH YTON MEXKAY
MIPSIMBIMH, TTOCKOCTSIMH, TIPSIMOH H TUIOCKOCTBIO.




COOTHOLIECHUH;
- YTO HA3BIBACTCS JIMHWEH Ha
IUTOCKOCTH, TOPSIIKOM JTHHUH,
YpaBHEHHEM JINHHY;

- 9TO TaKoe yTIoBOU Ko3(hhu-
UEHT IPSAMOHU, Kakue hopmy-
Tl CYIIECTBYIOT AJISI COCTaB-
JICHUS ypaBHEHHsI IPSIMOiA;

- KaK HaliTW yroil MexXay IBY-
Msl IPSIMBIMH, B KaKOM Clly4ae
IpsIMBblE  TIApaJUISNIBHBL, TIep-
NIeHJUKYIISPHBI;

- 4TO Takoe KpuBas 2-ro Mo-
psinKa, KakMMH CBOHCTBaMH
007amal0T TOYKH OKPYIKHO-
CTH, DJJUTUICA, THIEPOOIHL,
mapaboibl, KakKuMH ypaBHE-
HUSIMH  33/1a10TCS  TIepeduC-
JICHHBIC KpHBbIE, KaK HX IIO-
CTpPOUTB;

- UYTO HAa3bIBACTCA IMOBCPXHO-
CTBIO B TPOCTPAHCTBE, ypaB-
HCHHUEM IMMOBEPXHOCTHU;

- C MOMOILIBbI0 KaKuX (GopMys
MOXKHO COCTaBHUTh ypaBHEHHE
IUTOCKOCTH;

- KaK HaliTH yroil MeXIy IBY-
Ms IUIOCKOCTSIMH, B KakoM
cilyyae  IUIOCKOCTH  T1apai-
JIETIbHBI, TIEPIICHIUKYIISPHBL;

- KaK COCTaBUTh YypaBHEHHE
IIPSIMOM B IIPOCTPAHCTBE, KaK
HAalTU Yrol MEXIy JByMs
npsAMbBIMU B TMPOCTPAHCTBE, B
KaKkoM clly4ae MpsiMble Iapasi-
JIEJIbHBI, IEPIIEHIUKYIIIPHBI,

- KaK HalTH yroia Mexay nps-
MOH M TJIOCKOCTBIO, B KaKOM
cllyyae OHH  TApaJJIEITbHBI,
NepHEeHANKYIISIPHBI.

BbinmyckHUK, OCBOMBHIMI HporpaMMmy OakajiaBpHaTa, B COOTBETCTBHHM C BHJIOM HPOQecCHOHATBHOMN
JesTeIbHOCTH, JOJKEH OBITh TOTOB pellaTh Cleayrolre npodeccuoHaibHble 3a/1auu:

WH(POPMAIIMOHHO-aHATTUTHIECKAs IeATEIIbHOCTb!

- cOop, oOpaboTKka u aHaM3 UHPOpMAaIMK O (PaKTOpax BHEIIHEW U BHYTPEHHEH Cpe/bl OpraHu-
3allUy TSI IPUHATHUS YIPABICHYECKUX PEIICHUH;

- TIOCTPOCHHUE U MOJIep)KKa (PYHKIIMOHUPOBAHUS BHYTPEHHEH MHPOPMAIIMOHHON CUCTEMBI Op-
raHu3aluy s coopa MHGOPMAIMH € LENbIO IPUHATHS pelleHUH, IITaHUPOBAHUS IEITETbHOCTH U KOH-
TPOJIS;

- cO3/laHMe U BeJeHHe 0a3 JaHHBIX MO PA3JIUYHBIM MOKa3aTesiM (YHKIIMOHHUPOBAHUS OpraHu-
3aIuii;

- OIIeHKa 3((EKTUBHOCTH ITPOEKTOB;

- MOJITOTOBKA OTYETOB 1O pe3yNbTaTaM WH(POPMAIIMOHHO-aHATTUTUIECKOHN IS TETLHOCTH;

- oreHKa 3 QEeKTHBHOCTH YIPABICHUECKUX PEIICHHUN.




2. MecTo gucuMIIMHLI B CTpyKType OOII

Hucnunnuna «JIuneiinas anre6pa» BXoAUT B 0a30ByI0 4acTb 00pa3oBaTeNIbHOM MPOrpaMMBI
MOATOTOBKU OakallaBpoB MO HampaBieHUI0 «MeHemxMeHT». [ n3ydeHus TUCUUIUTMHBI He0OXOIUMBI

3HaHUS Kypca MaTeMaTHKU B 00bEMe 00111e00pa3oBaTeIbHON CPEHEH IIIKOJIBI.

CoJiepKaTesbHO-JIOTHYECKUE CBI3U AUCIUTUIMHBI (MOTYJIS)

CojepxaresbHO-

JIOTUYCCKHEC CBA3HU

HA3BaHHUE YYCOHBIX TUCIUIUTHH (MOJyJIEH ), TPAKTUK

Ha KOTOPBIC ONHUPACTCS COJEpP)KAHUE JTaHHOM
y4eOHOM TUCIUTUIMHBI (MOJTYJIIS)

JUISL KOTOPBIX COJIep)KaHue JaHHOW y4ueOHOM auc-
LUUTUTAHBI (MOJTYJIs1) BBICTYIIA€T ONOPOM

MaremaTuyecKkuii aHajIu3.

Teopust BEpOATHOCTEN W MaTemMaTU4yecKas CTaTh-
CTHUKA.

OcHoBBl (DMHAHCOBBIX BBIYHCICHUN B MEHEK-
MEHTE.

DUHAHCOBBIN yUeT.

DUHaHCOBBIN aHAIN3.

Crarucruka.

3. CTpyKTypa U cojepKaHue JUCUUILIUHBI «/IMHeiHasa ajareopa»

O61mas TpyA0EMKOCTh IUCHUIUINHBI COCTaBIsET 3 3a4€THBIX equHUIlbI, 108 yacos.

Bopma 06 [IpakTuyue-
Cemectp Ee}nxm Y Ayn. CPC Jlexun CKHE KonTpons Bcero
3aHATHA
Ounas 60 48 30 30 3auér
1 3a4d 108
a4yeT
3aouHas 12 92 4 8 4
3.1 CrpykTypa AUCHUIIIMHBI
Bugsl yueOHOI paboThl,
dopwma:
Bruitodasi CPC u Tpy10eMKOCTh (B
-TEKYIEro KOHTPOJIA
< Jacax)
B ycneBaemoctH, CPC
Ne § Pa3znen aucuumumHel, © (110 HenensIM ceMecT-
/o g TEMBI pazzena 5 pa);
% = - E = 5 | -mpomexyToUHOi aT-
% % g E c% E O E* TecTaruu (TIo cemMecT-
S | = 2 | & | 88| C | g |rpw
Ounast popma 00ydeHHs
Onpenenurenu. Mart- Tekymuii KOHTPOJIb:
1 1-5 putibl. CUCTEMBI JIH- 36 10 10 16 eKxeMecsiuHasg ~ aTTe-
1 HEWHBIX YpaBHCHUM. cramus, IPOBEPOU-
2 6-8 | BektopHas anrebpa. 22 6 6 10 HBIC 1 KOHTPOJIBHBIC




AHanuTnyeckas reo- paboThI, BOMPOCHI 110
3 9-13 | meTpus Ha IiockocTu U | 34 10 10 14 TEOpHH, oOpartHas
B IIPOCTPAHCTBE. CBA3b Ha JICKLIMH,
4 14-15 | KommuiekcHble yncia 16 4 4 8 TECTUPOBAHHC.
[IpomexxyTouHas
UTOI'O 108 | 30 30 48 aTTecTanus —
3AYET.
3aouHas popma oOydeHHS
Onpenenurenu. Mart- [IpoBepka KOHTPOIb-
1 putibl. CUCTEMBI JIH- 36 1,5 3 30,5 1 HOM paOOTHI.
HEHHBIX YPABHECHUM.
2 Bekropnas anre6pa. 22 1 2 18 1
1
AHanmuTA4yecKas reo-
3 METpHsI Ha TIJIOCKOCTH 34 1 2 30 1
U B IIPOCTPAHCTBE.
4 KommnekcHeie uncia 16 0,5 1 13,5 1
[IpomexxyTouHas
UTOI'O 108 4 8 92 4 arrecranus —
3AYET.
3.2 Matpuna GopMUpyeMbIX AUCHUILIMHON KOMIETEHIIUN
NoNo Konnue- Komnerenuuu
o Pa3zgenbl u TeMbl AUCHUIIAHBL CTBO o01ee KoIm4IecT-
n/m A Anel ONK-7 | TIK-10 . N
qacoB BO KOMIIECTCHIIUH
1 Onpenenurenu. Matpuipsl. CucTeMbl JH- 36 N N ’
HEHHBIX YPABHEHUN.
2 | BekropHas anreopa. 22 + + 2
AHanmMTAYECKasi TeOMETPHS Ha TUIOCKOCTH U
3 34 + + 2
B [IPOCTPAHCTBE.
4 | KommiekcHele unca. 16 + 1
3.3 Coneprkanue pa3iesioB JUCITUTUTHHBI
NoNe
o/n HasBanme pasaciia CO):[Gp)KaHI/IC pa3aciia B JUAAKTUICCKUX CANHULIAX
Onpenenurenu 2-r0 U 3-T0 MOPSIKOB, CIMOCOOBI MX BBIYMCIICHUS.
Onpenenurenu. Mar- . .
1 uibt CHCTEMBI v Martpuiiel 1 neicTBUS HaJg HUMUA. MeTOBl pelieHUs CUCTEM JMHEMN-
PHIBL . HBIX ypaBHeHUI: Kpamepa, ['aycca, oOpatHoit marpuiiel. KBagparud-
HEWHBIX YpaBHEHUM. o
Hble hopmbl. Mozenb JIeoHTheBa MHOTOOTPACIEBOM SKOHOMUKH.
JelicTBUsSI HaJ BEKTOpPAMH, KOJUIMHEAPHOCTh M MEPHEHANKYISPHOCTh
2 BEKTOpOB. JInHelHass He3aBUCUMOCTh BEKTOPOB, 0a3UC MPOCTPAHCTBA.
Bekropnas anreopa. o
JlunHeitHbIe onepaTopsl, KX COOCTBEHHBIC 3HAUCHUS M BEKTOPHI.
AHanuTuyeckass  Teo-
[IpsiMast Ha MIIOCKOCTH, KpUBBIE 2-TO nopsiaka. [IpsMast 1 mI0CKoCTh B
3 | MeTpus Ha TJIIOCKOCTH U
npoctpancTse. [lomsipHasi cucrema KOOpArHaT.
B IMPOCTPAHCTBE.
4 | KommiekcHble yucna. KommiekcHbie uncna.




3.4 IlpakTyeckue 3aHsATUs

Ne Tpy-
No paznena nqucuun- N AOCM-

/ TIMHBI Tematuka MPAKTUYCCKUX 3aHATUU KOCTb

I (qac.)

Ounas hopma oOyueHUS
Onpenenurenyt 2-ro U 3-ro HOPSAKOB, CHOCOOBI UX BBIYHCIEHUS.
Onpexeuren. Martpuupl 1 1eHCTBHUS HaJ HUMHU (CIIO’KEHHE/BBIYUTAHHE, YMHOKEHHE
Matpiisi. Cucre- Ha YHCIIO0, NIEPEMHOMKEHNE, TPAHCIIOHMPOBAHNE, HAXO0XKICHHE obpart-

1 MBL THOHHEX HOU ManI/ILUZI, Haxonc):[eHHevpaHra Matpuilel). Meroabl PGI_HGHI/ISI 10
ypABHCHHI, cUCTeM JIMHENHHBIX ypaBHeHui: Kpamepa, I'aycca, oOpaTHON MaTpu-

upl. KBagpatuunsie ¢opmbl. Moaens JleoHTheBa MHOTOOTpPACIIEBOM
HKOHOMHUKH.

JleiicTBusi HaJg BEKTOpaMH: CIIOKCHHE/BBHIYMTAHHE, YMHOXKEHHE Ha
4HCII0, IIPOU3BENICHUE: CKAISIPHOE, BEKTOPHOE, cMemanHoe. Komnu-

> BekropHas anre0- | HEapHOCTh U OPTOrOHAIBHOCTH BEKTOPOB. JIMHEWHas HE3aBUCUMOCTD 6
pa. BEKTOPOB, 0a3uC BEKTOPHOI'O IPOCTPAHCTBA, PA3JI0KEHHE BEKTOPA 110

0a3ucy. JIunelinble omepaTopsl, UX COOCTBEHHBIC 3HAYEHUSI U BEKTO-
PBL.
AHanuruueckas [TpsiMast Ha TIOCKOCTH: YroJl HAKJIOHA, YII0BOH ko3¢ dument. Paz-
reOMeTpHUsl Ha JIMYHBIE YPABHEHMSI IPSIMON Ha INIOCKOCTH. B3aumMHoe pacnionoxenue

3 | mocKoCTH M B IpSIMBIX Ha IUIOCKOCTH, Yroi Mexay HUMH. Kpuble 2 mopsjika: Ok- 10

IIPOCTPAHCTBE. PYXKHOCTb, 3JUIMIIC, TUniepbona, napabona. AHaIUTHYECKAas I'€OMET-
pHs B IIPOCTPAHCTBE: MpsiMasi U IUIOCKOCTb B MPOCTPAHCTBE, X B3a-
uMHoe pacnosoxenue. [lonsgpHas cucteMa KOOpuHar.
KommnnekcHble yncna (MOHATHE, MOIYNb, apryMeHT). JlelcTBus Haj
KOMIUIEKCHBIMU YHCJIAMU: CJIOKEHHE/BBIYUTAHHE, YMHOXEHHE Ha
KommiekcHsie
4 N YHCII0, MIEPEMHOXKEHUE, BO3BEACHNE B CTeMeHb. Pa3nuuHble GopMbl 4
3aMycy KOMIUIEKCHOTO yucia (anredpanyeckas, nokasareiabHas, TpU-
TOHOMETpPUYECKas).
UTOIro 30
3aouHas popma oOyueHHs
OnpeeuTen. OnpenenHTem/IuZ—ro U 3-r0 TMOPSJIKOB, CIIOCOOBI MX BBIYUCIICHUS.
Marpuir, Crcre- Matpuubl ¥ 1eicTBUS HaJl HUMH (CJI0’KEHUE/BBIUUTAHUE, YMHOKEHNE
1 MBI JTHHCHHBIX Ha YHCIIO, NEPEMHOMKEHNE, TPAHCIIOHMPOBAHNUE, HAXO0KICHHE obpart- 3
- HOM MaTpHllbl, HaXxOXXIEHHE paHra MaTpuilsl). MeTonapl pelieHus
CHCTEM JIMHEHHBIX ypaBHeHUi: Kpamepa, oOpaTHON MaTpHIlbl
JlelicTBus Hajg BEKTOpaMHM: CIOKEHHE/BBIUMTAHHE, YMHOXKEHHE Ha
BexTopnas anre0-
2 pa. YUCII0, IPOU3BEJCHUE: CKAIPHOE, BEKTOPHOE, cMmemanHoe. Kommu- 2
HEapHOCTbh U OPTOTOHAJILHOCTh BEKTOPOB.
AHanuruyeckas [Ipsimast Ha MJIOCKOCTHU: YTOJI HAKJIOHA, YIIIOBOM Koa(duiuenrt. Pas-

3 | reoMeTpus Ha JMYHBIE YPAaBHEHMS IPSMOM Ha IIIOCKOCTH. B3aumMHoe pacnionoxenue )
IJIOCKOCTH U B NpSIMBIX Ha IJIOCKOCTH, Yrojl Mex1y HUMH. Kpuble 2 mopsika: Ok-
ITPOCTPAHCTBE. PYKHOCTb, SJUIMIIC, TUTIepOoia, mapaboia.

K OMILICKCHELE KommuiekcHble uncna (MOHATHE, MOAY/b, apryMeHT). JleicTBus Haj
4 I KOMILJIEKCHBIMH UYWCJIAMHU: CJIOKEHHE/BBIUNTAHHE, YMHOXXEHHME Ha 1
YHCJI0, TIEPEMHOKEHNE, BO3BE/ICHNE B CTENECHb
WUTOIO 8

10




3.5 CopeprkaHue caMOCTOSITEIbHON paboThl M (YOPMBI €€ KOHTPOJIS

Ne Bcero | Copeprxanue caMmoCTOsI-
i Paznen aucuurniavuHbl 4ACOB TeNbHOR PaBoTHI dopma KOHTPOJIS
Ounas hopma oOydeHHs
| Omnpenenurenu. Marpuupl. CucTemsl Jin- 16 Pabora ¢ y4yeOHo#i nu- | Onpoc 1o Teo-
HEWHBIX YpaBHCHUH. TEepaTypoil, JIEKUHUOH- | PUM Ha IPAKTHU-
2 BGKTOpHaSI aﬂre6pa_ 10 HBIM MaTrepraaioM, | YCCKHUX 3aHATU-
3 AHaJIUTUYECKAs TEOMETPUS HA INIOCKOCTH 14 HOArOTOBKA K YCTHOMY | X, TEKyIne
H B TIPOCTPAHCTBE. Ornnpocy 1mo TCEOpUuH. | HPOBCPOYHBIC H
BeinonHenue jgomaii- | KOHTPOJIbHbBIE
Hux 3amanuii. Ilomro- | paGoTel, oreHKa
TOBKa K TECTUPOBa- | pabOTHI y JOCKH,
4 | KOMIUIEKCHBIE YHCIIa. g | HHIO. posepka 10~
MallHUX  3ajJa-
HU, TECTHUpPOBa-
HUE.
[IpomexxyrouHnas
HUTOIo | 48 aTTecTanus -
3AYET
3aounas Gpopma 00yueHUs
1 Onpenenurenu. Matpuibl. CUCTEMBI JIH- 30.5 Pabora ¢ y4yeOHo#i nu- | [IpoBepka KoOH-
HEMHBIX YPAaBHEHHM. ’ TEepaTypoil, JIeKIHOH- | TPOJIBbHON pabo-
’ Bekropnast anrebpa. 18 HBIM MaTepHaoM. | THI.
AHanmuTUYeCcKasi FeOMETPHs Ha MIIOCKOCTU Brinonnenue KOH-
3 | W B IPOCTPAaHCTBe. [Tonsiprast cucrema xo- 30 TPOJILHOM PabOTHI.
OpJIMHAT.
4 | KoMmieKcHBIE YHCa. 13,5
[Ipomexyrounas
HUTOT'O 92 aTTecTanus -
3AUET

4. [lepeyeHb y4€OHO-METOAUYECKOT0 OOecriedeHUus AJis CaMOCTOS-
TeJIbHOM pPadoOThl OO0Yy4YaKINUXCA NO AUCHUIUIMHE «/IMHeWHasA aJi-
reopa»

1) Pabouas mporpamma nuctuiuinHbl «JIuHeHas anreopay.

2) KyznenoBa, O.B. Jluneiinas anrebpa u aHaIuTHYEeCKasi TeOMETpHs [ DIIEKTPOHHBIN pecypc] : TpaKTH-
KyM JIJIsl S)KOHOMHYECKHUX HarpaBJieHui OakamaBpuata u cnernuanuteta / O.B. Ky3nenoBa. — MkeBck :
OI'bOY BO WxeBckas I'CXA, 2015. - 92 C. - Pexum JOCTyTa:
portal.izhgsha.ru/docs/15012018_22753.pdf

3) KysneroBa, O.B. Maremaruka [DneKTpOHHBIM pecypc| : METOIUYECKHE YKa3aHUs ISl CaMOCTOSI-
TeIbHOU pabOThl CTYIEHTOB 3a04HOM (hOpMBI OOyUeHUs MO0 HaNpaBieHUsSM OakanaBpuara "DKOHOMHU-
ka", "Menemxment" / O. B. Ky3nenosa ; ®I'bBOY BIIO Nxesckas ['CXA, 2014. — 78 c. — Pexxum noc-
tyna: http://portal.izhgsha.ru/docs/23012017 19704.pdf
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5. OuneHoYHbIe CpeACTBA AJiA NPOBeAEHMS NMPOMEXKYTOYHOU aTTe-
CTaLMM 00y4YaKLIMXCA N0 AUCHUILUINHEe «/IMHellHas aareopa»™

*DOH/1 OLICHOYHBIX CPEJICTB MPUBE/ICH B MPUIIOKEHUH K paboueil mporpamme.

6. [lepeyeHb OCHOBHOU U JOINOJIHUTE/JIbHOW Y4€OHOMN JIUTEPATYPHI,
He006X0AMMOM AJ1s1 0CBOEHUS AUCLUIIMHBI «/IMHeMHasAa ajireopa»

6.1 OcHoBHasi iMTEpPaTYpa
1. Beicmas mMaTemaTHiKa JUIE SKOHOMHUCTOB [DnekrporHbId pecype] : yueOnuk / H.III. Kpemep, B.A.

[Tytko, U.M. Tpumun, M.H. ®punman, pen.: H.I11. Kpemepa. — 3-e uzn. — M. : KOHUTU-AAHA, 2015.
— 482 c. — (Bonoroit ponxa poccuiickux yueOHUKoB). — ISBN 978-5-238-00991-9 . — Pexxum nocryna:
https://rucont.ru/efd/351744

2. Ky3uenosa, O.B. Jlunelinas anre0dpa v aHanuTHYECKas reoMeTpHsl [ DJIEKTPOHHBINA pecypc] : MpaKTH-
KyM i1l 5)KOHOMHYECKHUX HarpaBjieHui OakanaBpuata u cnenuanuteta / O.B. Ky3nenoBa. — MkeBck :
OI'BOY BO Mixesckas 'CXA, 2015. — 92 c. — Pexum gocryna: https://rucont.ru/efd/357516

6.2 JlonosiHuTE/IbHAS JIUTEPATYypa
1. [IpakTukym mo marematuke [DnextpoHHbid pecype] / O. B. Ky3nenosa. — Uxesck : ®T'BOY BIIO

Nxesckas [[CXA, 2014 . — 56 c. — Pexxum noctyna: http://rucont.ru/efd/357517

2. Kysnenosa, O.B. Martemaruka [DJIE€KTpOHHBIN pecypc]| : METOIWYECKHE YKa3aHMs JUIsl CaMOCTOsI-
TEIbHOW pabOThl CTYIEHTOB 3a04HOM (hOpMbI OOyUeHUs [0 HaAIpaBleHUsSM OakanaBpuarta "IKOHOMHU-
ka", "Menemxment" / O. B. Ky3nenosa ; ®DI'bBOY BIIO Nxesckas ['CXA, 2014. — 78 c. — Pexxum noc-
tyna: http://portal.izhgsha.ru/docs/23012017_19704.pdf

7. llepeyeHb pecypcoB MHPOPMALUOHHO-TE/IEKOMMYHUKALMOHHOM
CeTU «MHTEPHET», HeOOXO0AUMBbIX AJisl OCBOEHHUs AUCLUIIUHBI «JIu-
HeMHas ajireopa»

OnekTpoHHas 6ubanoTeuHas cuctema PykoHT http://rucont.ru/
BHyTpurBYy30BCKas cucTtemMa IMCTaHIIMOHHOTO 00yueHus http://moodle.izhgsha.ru/
[TouckoBas cucrema Pam6nep http://www.rambler.ru/

ITouckoBas cucrema JAunekc https:// www.yandex.ru/

OO0pa3oBarenbHBI MaTeMAaTUYECKUI caiT http://exponenta.ru/

Mup maremaTnueckux ypaBHeHu http://eqworld.ipmnet.ru/indexr.htm
Ob6pazoBarenbHblil mopran «MatemaTuka i1 Bcex» http://math.edu.yar.ru/
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8. MeToanYecKHe YKa3aHHUA AJIA 00y4YaIIUXCA M0 OCBOEHHMIO JAMC-
IUIIMHBI «/IMHelHas ajare6pa»

[lepen u3yueHueM TUCHUILIMHBI CTYJEHTY HEOOXOAMMO O3HAKOMUTHCS ¢ paboueil mporpammon
JTUCLUIUIMHBI, pa3MEIICHHON HA NMOPTAJIE U MPOCMOTPETh OCHOBHYIO JIMTEPATYpPy, PUBEACHHYIO B pa-
0odeil mporpamme B pazzene «llepedyeHh OCHOBHOW M JOMOJHUTEILHON y4eOHOHN nuTepaTypsl, HE00X0-
JUMOU NIl OCBOCHUS NUCUUIUINHBI «JIuHeliHas anreOpa». Y4eOHUKH, ydeOHbIE TTOCOOMS, METOIUYe-
CKHE YKa3aHHs, pa3MEIIEHHBIC B AJIEKTPOHHO-OMOIMOTEYHBIX CHCTEMaX, AOCTYIHBI U3 JIF000M TOYKH,
rae umeercs BeIxod B «VHTepHET», BKIIIOYAsl JOMAIHHE KOMIIBIOTEPBI U YCTPOMCTBA, MO3BOJISIOLINE
paborats B cetu «MuTepHeT». Eciau Bol BbIsiBUIN MPOOIIeMbI JOCTYIA K YKa3aHHOM JUTepaType, oopa-
TUTECH K MPENOJABATENIO.

N3yueHnue QuCHUILIMHBI TPE1yCMaTPUBAET €KEHEACIbHYIO JIEKIUIO U €XEHEEIbHOE MPaKTHYe-
CKO€ 3aHATHE, 3aBepluaeTcs 3a4€ToM. Ha mepBoM 3aHATHM IpenoAaBaresib 03HAKOMUT Bac ¢ ycioBus-
MH [0JIy4eHUs 3a4€Ta.

JIist u3y4eHus TUCIMIUTMHBI He0OX0IMMO UMETh JIBE TETpaau 00bEMOM HEe MeHee 48 TUCTOB —
OJIHA JUUII KOHCIIEKTOB JIEKIIUH, Apyras — I MPAaKTUYECKUX 3aHSITUN W BBIIIOJIHEHHS JTOMAIIHUX 3a7a-
Huii. Ha nekinoHHoe 3aHATHE HY>KHO MPUHOCUTH C COOOM TOJIBKO JICKIIMOHHYIO TETPaJib, HA MIPaKTHY e-
CKO€ 3aHsTHE — 00€ TeTpau.

Jnst 5pPexTuBHOr0 OCBOCHUS AUCUUILIMHBI PEKOMEH/IyeTCs MOCEIIaTh BCEe BUBI ayTUTOPHBIX
3aHATUN B COOTBETCTBUU C pacnucaHueM. l[lepen nekiueil peKOMEHIyeTcsi MPOCMOTPETh KOHCIIEKT
MpeAbIaYyIIEH JEKINU, BO BPeMsI KOHCIIEKTUPOBAaHUS HYKHO IIOMEUYaTh MOMEHTHI, BbI3BABIINE 3aTPy I~
HEHHUsI, 3aTEM Pa300paTbCsi C HUMU CaMOCTOSITEIIBHO, UCIIONB3Ysl PEKOMEHIOBAaHHYIO JIMTEPATYPY, WU
00paTUTHCA 32 TOMOIIBIO K MPETOaBaTENIo.

[Ipy mOATOTOBKE K MPAKTHYECKOMY 3aHSATHUIO HYKHO:

- BBITIOJIHUTH BCE 3aJIaHHBIE HA JIOM 3aJIaHusl, IPU BOSHUKHOBEHUH 3aTPYIHEHUN MOKHO 0Opa-
TUTHCS K TIPETroiaBarento (MPUMTH Ha KOHCYIBTAIMIO, KOTOPYIO MpernoaBaTelb MPOBOIUT €KEHEIEb-
HO B TEYCHHE CEMECTPA);

- MIOATOTOBUTHCA K YCTHOMY OIPOCY MO MPOMJACHHOW Ha MPEAbIAYyIEM MPaKTUYECKOM 3aHITHU
TeMe (MIOBTOPUTH OTIpEeAeNICHUs, TEOPEMBI U T.11.);

- IPOCMOTPETH JICKIIHIO IO TEME MPEICTOSAIIETO MPAKTHUYECKOTO 3aHATHSL.

B ciyuae nmpomycka mpakTUYECKOTO 3aHATHSI HEOOXOAMMO TIOJIYUUTh Y TIPENOIaBaTelis 3a1aHus
10 MPONYIIEHHON TEME U BBINOJHUTH UX.

Bnanenue koMreTeHIMsIMU TUCIMIUIMHEI B MIOJTHOM Mepe OyAeT moAaTBepkaarhes Bammm yme-
HUEM MPUMEHSATH MOJYUYCHHbIE B MPOIECCE U3YUYEHHUS AUCIUIUIMHBI 3HAHUS, YMEHUS U HABBIKU U1 pe-
IIeHusl MPOoQeCcCUOHANBHBIX 3a/1a4.

9. llepeyeHb MHPOPMALMOHHBIX TEXHOJIOTUM, UCNOJIb3yEMbIX MPH
OCyLIeCTBJIECHMM OOpa30BaTe/JIbHOr0 Mponecca Mo JUCHUIIMHE
«/InHeMHasa ajareo6opa», BKJIWYas nepedyeHb MPOrpaMMHOro ooéecmne-
YyeHUA 1 MTHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM

[Touck nndpopmaiuu B riaodanbHoi cetu UnTepHeT

PaboTa B 251eKTpOHHO-OMOIMOTEUHBIX CHCTEMAX

Pa6ora 8 OUOC By3a (paboTa ¢ moprajaoMm u oHJIaiH-Kypcamu B cucteme moodle.izhgsha.ru)
MynbTUMEIUITHBIE JIEKIIUT
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PaboTa B KOMITBIOTEPHOM KJ1acce
KomneloTepHoe TeCcTUpOBaHME

Ilpu usyuenuu yuebHo2o mamepuana UCnOIb3YeMcs: KOMNIEKM JUYEHIUOHHO20 NPOCPAMMHO20
obecneuenus ciedyouje2o cocmasa:

1. Onepannonnas cucrema: Microsoft Windows 10 Professional. I[Tognucka na 3 rona. JloroBop
Ne 9-BJ1/19 ot 07.02.2019. [locnenusisi nocrynHasi Bepcus nporpammbl. Astra Linux Common Edition.
Horosop Nel73-I'K/19 ot 12.11.2019 .

2. bazoBriii maker nporpamm Microsoft Office (Word, Excel, PowerPoint). Microsoft Office
Standard 2016. beccpounas munensus. JoroBop Ne79-I'K/16 ot 11.05.2016. Microsoft Office Standard
2013. beccpounas muuensus. [doroBop Ne0313100010014000038-0010456-01 ot 11.08.2014. Mi-
crosoft Office Standard 2013. beccpounas nunensus. Jlorosop Ne26 ot 19.12.2013. Microsoft Office
Professional Plus 2010. beccpounas nunensus. JoroBop Nel06-I'K ot 21.11.2011. P7-Oduc. lorosop
Nel73-I'K/19 ot 12.11.2019 1.

3. UudopmannonHo-cripaBoyHas cuctema (crpaBouyHo-mpaBoBas cuctema) «Koncynbrantll-
mocy. Cornamenue Ne MKI12016/JICB 003 ot 11.01.2016 nis ucnonb3oBaHus B y4eOHBIX Lesx Oec-
cpounoe. OOHOBIsIETCS perynsapHO. JIuleH3us Ha BCe KOMITBIOTEPHI, HCIOJIb3yeMble B Y4eOHOM IPO-
1ecce.

Obyuarowumcs obecneuen 00Cmyn (YOanienHvlli O0CMYn) K Ciedyiouum Co8PEMEeHHbIM npogec-
CUOHATILHBIM 0A3AM OAHHBIX U UHDOPMAYUOHHBIM CAPABOYUHBIM CUCTNEMAM:
WudopmannoHHO-CcIIpaBoYHas crucTeMa (CrpaBouHo-mIpaBoBas cuctema) «KoncymprantlLmocy.

10. OnucaHue MaTepua/IbHO-TEXHUYECKON 60a3bl, HE0OXOAUMOU AJIA
OCyLIleCTBJIEHUSI 00pa30BaTe/IbHOr0 mpolecca N0 JAUCHUILIMHE
«/InHernHaA ajareopa»

HaumeHnoBaHue momenieHuii isl MPOBEACHUS BCEX BUIOB y4eOHOU JesTelb-
Tun aynuropun HOCTH, TPETyCMOTPEHHOH Yy4eOHBIM TJIAHOM, B TOM YHUCJIE€ MOMEIICHUS s
CaMOCTOSITENIbHOM paboTHI.

Jlexuun VYyeOHast aynutopus JUisl IPOBEACHUS 3aHATHH JIGKIIMOHHOTO ¥ CEMHUHApPCKOT0
TUIA, TPYNIOBBIX U MHIUBUAYAIbHBIX KOHCYJIbTALlUM, TEKYILET0 KOHTPOJIA U
MIPOMEXYTOYHOM arTecTaluu. AyAUTOpHUS, YKOMIUIEKTOBAHHAs CHELUATIU3U-
pOBaHHON MEOENbI0 M TEXHUYECKHUMH CpEeICTBAMHM OOYYEHMs], CIyXallluMU
JUI TIpeCTaBieHuss y4yeOHOM MH(popManuu OONBLUION ayAMTOPUU: TEpPEeHOoC-
HOM KOMIIBIOTED, IIPOEKTOP, JOCKA, DKPAH.

IIpakTukn VYueOHas ayIuTOpHs Ul IPOBEACHUS 3aHATUH JIEKLIMOHHOTO U CEMUHAPCKOTO
TUIA, TPYNIOBBIX U UHIUBUAYAIbHBIX KOHCYJIbTAllUM, TEKYILEr0 KOHTPOJIA U
MIPOMEXYTOUHOM arTecTanuy (MPaKTHUECKUX 3aHATHI). AyIuTopus, YKOM-
IJIEKTOBaHHAS CIIEUATN3UPOBAHHON MeOENbl0 U TEXHUYECKUMHU CPECTBAMHU
oOyueHus1, Cay>KalluMH JJis IpeJCcTaBieHns yueOHoN nHpopmanuu 601610
ayIUTOPUU: TIEPEHOCHON KOMIIBIOTED, IPOEKTOP, AOCKA, IKPaH.

CamocrosarenbHas pa- | [lomemenue ans camoctosiTensHoN paboThl. [TomerieHne ocHaIEeHO KOMIIbIO-
6ota TEPHOM TEXHHUKOH C BO3MOXHOCTBIO MOAKIIOYEHHS K ceTu "HHTepHer" u
o0ecreyeHrneM J0CTyna B AJIEKTPOHHYIO WH(OPMAIIMOHHO-00pa30BaTEeIbHYIO
cpeay OpraHu3aluH.
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Obmee  nomenienue | [Tomemnienne A XpaHeHUs: U NPOPUIAKTHUECKOTO OOCITYKUBaHUS y4eOHOTO
UL XpaHEHHsT U Mpo- | 000pyIOBaHHUS.

¢unakTuyeckoro  00-
CIIy>KMBaHHs y4eOHOIO
o0opyoBaHUS
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IMPUJIOXKEHUA (POHA OLLEHOYHBIX CPECTB)

®OH/I OHEHOYHBIX CPEJICTB

AJIS1 ITIPOBCACHU A HpOMe}KYTOLIHOﬁ arTeCTaluu CTYICHTOB
10 uTOraM OCBOCHMA NUCHUITIINHBI

Jluneiinas ajaredopa
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1. IlepeyeHb KOMIIETEHIMH C YKa3aHHEM ITANOB UX (popMUPOBaHUA B IIpolecce 0C-

BOEHHSI 00pPa30BaTe/bLHOI MPOrpaMMbl

Tabnuma 1.1. [TaciopT GoHIa OIEHOYHBIX CPEICTB

Kon xon- OneHouHbIE CpenCTBA
KOHTpOHprCMLIe ;}Ii')é)li/[-lgl;l 5 (1)
Tamnsl pOpMUPOBA- o N
pasziesbl AUCIUILTHHEL COMITe- 13 roMHeTCI T NoNe 3aaHmii
TEHIIUU
3uars (1-i aTan) Bonpocsr (1-16)
2 YmMmerts (2-if oTaim) 3amauu (1-6)
ONK=7 Tect 1 (1-8)
Ompenenuresy, MaTPHIIb, Bnanets (3-# aTan) | Tecr 2 (1,4-8)
CUCTEMBI JIMHEWHBIX ypaB- Keticer (1-3)
HEHUH 3nars (1-i oTam) Bompocsi (5,9,10,12)
[IK-10 Ywmerts (2-1 oTan) ?ranaqzlzl((37—79))
. ecT ,
Bnanets (3-# aTamn) Keiicst (1-3)
3uars (1-i rTam) Bompocsr (20-39)
OIK_7 Ymerts (2-i1 oTamn) 3anauu (10-18)
Bnanets (3-# aTamn) Teer 1 (9-12)
Tect 2 (9-10,12-13)
Bekropnast anrebpa 3nHath (1-# Tamn) Bomnpocsr (20-21,23,26,31-39
TK-10 YmMmerts (2-1 aTan) 3anaum (11-13,16,18)
Bnanets (3-# sTamn) Tecr 1(5-7, 10-20)
Tect 2 (3,7)
3nath (1-# sTamn) Bompocsr (40-64)
OIK_7 YmeTs (2-i1 oTamn) 3amaun (19-43)
AHanuThyeckas reoMeTpus Bnanets (3-# aTamn) Tecr 1 (13-22)
Tect 2 (16-2)
Ha TUTOCKOCTH U B TIPO- _
CTpaHCTBe 3uars (1-i sTam) Bonpocsr (41-49-51)
Ywmets (2-#1 oTan) 3anaun (24,42-43)
[TK-10
Bnanets (3-i atam) Teer 1(13,17.21)
Tect 2 (16)
3uars (1-i sTam) Bomnpocsr (65-69)
OIIK-7 | Ymers (2-it otam) | 3anaunm (44)
KowmriekcHsie yncna
Bnanets (3-# atam) Teer 1(23-25)
A Tecr 2 (24-25)

JucnuninHa HanpasieHa Ha (OPMUPOBAHUE CIEIYIOMIMX KOMIeTeHIMii:

e (CnocoOHOCTBIO pelniaTh CTaHIaPTHBIE 3a/1a4k MPOo(ecCHOHaNbHOM NesTeIbHOCTH HAa OCHOBE MH-
¢dbopManmoHHo u  Oubnuorpaduyeckod KyJabTyphl C TpUMEHEHHEM HH(OPMAIMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJOTHHM M C Y4eTOM OCHOBHBIX TpeOOBaHUU MH(OpPMALMOHHOU 06e30-
nacHoctu (OITK-7).

e Biagenuem HaBbIKaMH KOJIMYECTBEHHOTO M KaYeCTBEHHOI'O aHajW3a MH(OpMalMU MpU MPUHSA-
TUU YIPABJICHUYECKUX PEIICHUH, TOCTPOEHUS IKOHOMUUYECKHX, (PMHAHCOBBIX M OPraHU3alMOHHO-

YIPaBJICHUYECKUX MOJICTICH TyTeM UX aJanTallii K KOHKPETHBIM 3a1auaM ynpasieHus (I1K-10).
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VkazaHable KOMIICTCHIIUHU (bOPMI/IpyIOTCSI B COOTBETCTBHH CO CIACAVIOINMUMH 3TAIIaMMU:

1-# sTan: ¢popmMupoBaHue 6a3bl TCOPETUUECKUX 3HAHUH.

2-#1 oTan: popMHUpPOBaHUE MTPAKTUYECKUX YMEHHA.

3-# sram: (bOpMI/IpOBaHI/Ie HAaBLIKOB PCHICHHUA KOMINJICKCHBIX MATCMATUYCCKUX WU MMPHUKIIAAHBIX 9KOHO-

MHYCCKHX 3aJa4.

Ta6muma 1.2 — Dransl GopMHUPOBaHUS KOMIIETEHITUH.

Ho-
Mep/uH B pesynbrate uzyyenns yaeOHON AUCIMIUIMHBI 00YYaIOLINeECs TOJIKHBIL:

JEKC
KOMIIe- 3Hath YMeTb Biagers
TEeHIUH (1-i1 sTam) (2-# oTam) (3-i1 aTam)
OIIK-7 | OCHOBHBIE NMOHATHA W WHCTPY- | OPUMEHATh NOJYYCHHBIC 3HAHWSA MO JMHEW- | HABBIKAMH IpUME-

MEHTHl JIMHEWHOW aiureOpsl U

AHAJUTHYECKON I€OMETPHUH, HE-

00XOMMBI€E JUISL PEIICHUs CTaH-
3aga4__ npodeccro-
HAJILHOH JIEATEIILHOCTH:

- YTO TaKkoe€ CHCTeMa JIMHEHHBIX
YpaBHEHUH, PEIICHUE CUCTEMBI;

- Kakas CUCTEMa YpaBHECHMIH Ha3bl-
BaeTCsd COBMECTHOM, KaK HCCIEI0-
BaTh €€ Ha COBMECTHOCTb (TeopemMa
Kporekepa-Kanemm);

- KaK pelIUTh CHCTEMY JIHUHEHHBIX
YPaBHEHHMH € MOMOIIBIO ONpEeAeIu-
teneit (meron Kpamepa);

- YTO TaKO€ MaTpULa, BHUIBI MaT-
pHIl, KaK BBINOJHSIIOTCS OCHOBHBIE
NENCTBUST HAJl MAaTpUllaMu (CIIOXkKe-
HHUE/BBIYMTAHHE, YMHOXXEHHE Ha
YHCIO, TPAaHCIIOHHMPOBAHHE, HAXO-
JKJaeHue OoOpaTHOHW MaTpulbl, Ha-
XOXJEHHE paHra, MpHUBEICHHE K
CTYIEHYATOMY BHIY);

- KaK pelIUTh CHCTEMY JIUHEHHBIX
YpaBHEHHI C TIOMOIIBIO OOpaTHOM
MAaTpHUIBI (MATPUIHEIA METO]);

- KaK pelIUTb CHCTEMY JIHUHEHHBIX
ypaBHeHuii metogoM ["aycca;

- 4TO Ha3BIBAETCS MEKOTPACIIEBBIM
OanaHCOM, Kak €ro j3amucarb B
MaTPUYHOM BHJE; YTO TaKOEe Mart-
puLa NOJIHBIX 3aTPaT, Kak €€ HalTH;
YTO TaKOEe MaTpHIla IPSAMBIX 3aTpar,
KaK TpPOBEPUTb MPOIYKTUBHOCTh
MaTpUIBL;

- 4TO Takoe KBajapaTu4yHas Qopma,
Kak e€ 3amucaTb B MaTpUYHOM BH-
Jie, Kak €€ IMpOBEpUTh Ha 3HAKOOI-
penenEHHOCTD;

- 9TO TaKO€ BEKTOp, KaKWe OBIBAIOT
BHIBI BEKTOPOB, YTO TaKOE€ MOIYJIb
BEKTOpa, KaK €ro HaWTH; YTO TaKoe
KOOpAMHATBI BEKTOPa, KaK IO KO-
OpAYHATaM Haydana U KOHLA BEKTO-
pa HaliTU KOOPAUHATHI BEKTOPA;

JapTHBIX

HOHl anrebpe W aHAIUTUYECKOH T'E€OMETPHUU

HCHUA TIOJIYYCH-

JUIS pellIEHHs CTaHAapTHBIX 3ajad npodec-

HBIX 3HAaHUM 1O

CHOHAJIbHOU NEATEIbHOCTH:

- BBINOJIHATH OCHOBHBIE ACHCTBHS HaJl MaTpHUIla-
MU (CIIOXKEHHE/BBIUNTAHNE, YMHOXXCHHE Ha 4YHC-
JI0, TIEpEMHOKEHHE, HaX0XKICHUEe 00paTHOM Mart-
pUIIBI, HAaXOXJAEHHE paHra, MpHUBEICHHUE K CTY-
NIEHYaTOMY BHIY);

- UCCIIEZI0BATh CUCTEMBI IMHEHHBIX YPABHEHUM HA
COBMECTHOCTh M HAXOJUTh MX pEIICHHE METOJa-
mu: Kpamepa, marpuunsiv u 'aycca;

- 3ampcaTh COOTHOLICHHUS MEXOTpacieBoro 0Oa-
JIlaHca B MaTPUYHOM BHJE;

- HAXOJMUTh MAaTpHIly MNOJHBIX 3aTpaT, MNPSIMbIX
3aTpar, MPOBEPHUTH MPOTyKTUBHOCTD MaTPHIIBI;

- n300pakaTh TOUYKY Ha IUIOCKOCTH B HPSMO-
YTOJIBHON CHCTEMe KOOPAUHAT, CTPOUTH KPHBHIE:
OpsIMYIO, OKPY>KHOCTb, 3JUIHIIC, Mapadoiy, TH-

nepbouy;
- COCTaBJIATbL YPAaBHCHUEC JIMHHUU Ha IIJIOCKOCTH
(psIMOiA, OKPYXKHOCTH, JIUIMICA, TUIEPOOJIbI,

1apa0oJIbl), HAXOAUTH €€ apaMeTphl.

JIMHENHON anreOpe
U aHAJIUTHYECKOU

TrcoOMECTpUHnu JJIA
peIcHus CTaH-
JapTHBIX 3aJ1a9
npoheCcCUOHANb-
HOW  JesSTelhbHO-
CTH:

- METOAUKOHN Tmpea-
CTaBJICHUA 3KOHO-

MHYECKMX 3a7a4 B
MaTpU4HOM U BEK-
TOpHOI1 hopme;

- METOAMKOM pere-
HHMSI CHUCTEM JIMHEN-
HBIX YpaBHEHHUIA;

- METOAMKOH perie-
HHMS 3a7a4 MEXOT-
pacneBoro 6anaHca;
- METOAMKON Tmpea-
CTaBJICHHS JAHHBIX B
rpaduuecKoOM BHJIC.
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- Kak BBIINOJHSAIOTCS OCHOBHBIE
JCHUCTBUSL HaJl BEKTOpaMH (CIOXe-
HUE/BBIYNTAHUE, YMHOXXEHHE Ha
YHCII0, CKAIAPHOE IPOU3BEICHHE,
HaNpaBISIONINE KOCHHYCBI, YOI
MEXJy BEKTOpaMH, IpOBEpKa Ha

KOJIJ'II/IHeapHOCTL nu OpTOl"OHaJ'II)-
HOCTb, HpOGKIII/IH BeKTOpa Ha BCK-
TOp);

- YTO Ha3bIBaeTCs JIMHEHHBIM (BEK-
TOPHBIM) IIPOCTPAHCTBOM;

- YTO TaKO€ MPSMOYTOJIbHBIE KOOP-
JIMHATHI TOUKH;

- 4TO Ha3bIBACTCS JIMHUEH Ha IJIOC-
KOCTH, TMOPSIKOM JIHHUH, ypaBHe-
HHUEM JTHHUY;

- 9TO TaKOE€ YIJIOBOH KOA(PPUIIMECHT
NpsIMOM, Kakue (HOpMyIbl CyIIecT-
BYIOT JUISl COCTaBJICHHS! YPaBHEHUS
HIPSIMOY;

- 4TO Takoe KpuBas 2-ro IMopsika,
KakiMH  CBOMCTBaMH  00JIaiaioT
TOYKH OKPYKHOCTH, DJUIMIICA, T[H-
IepOOIIHL, mapaboibl, KaKUMHU
YPaBHEHHSIMU 3a/IaI0TCS [IePEUUC-
JICHHBIE KPUBBIE, KaK HX IOCTPO-
UTb.

[1IK-10

OCHOBHBIC NOHATHA W HHCTPY-

MIPUMEHAITh IOJIYYCHHBIC 3HAHUS 110 JIMHEH-

HaBBIKaMH IIPUMC-

MEHTBl JIMHEMHOW aireOpsl U

HOIl anrebpe W aHAIUTUYECKONH I'E€OMETPUH

HCHUA HHCTPY-

aHAJIUTUYECKON I'eOMETPUH, HE-

I KOJIMYCCTBCHHOI'O M KQYCCTBCHHOT'O aHa-

MEHTOB JIMHECHHOU

00XOMMBbIE JUISL KOJIMYECTBEH-

JM3a “HGOPMaLWHU [IPY NPUHIATHHA VIIPABIECH-

anreOpsl M aHAIH-

HOro M Ka4€CTBCHHOI'O aHaJin3a

YECKUX PEHICHUM, MOCTPOCHUS SKOHOMMYEC-

THYECKON IeoMeT-

uHGoOpMAIMK  IIPU  OPUHITUH

CKHX, d)I/IHaHCOBLIX W OpraHu3aliMOHHO-

pUM ISl KOJIHYe-

VIPaBJIEHUYECKUX PEIIEHUH, I10-

VIIPABJIIEHYECKUX MOJEIEN:

CTPOCHHUS JKOHOMHYECKHUX, (HH-
HAHCOBBIX W OPraHHU3alMOHHO-
YIIPaBJICHYECKUX MOJIETICH:

- 9TO TaKO€ OIPEIEIUTEINb, TOPS-
JIOK OTIPEIICITUTEIIS;

- KaKk BBIYUCIATH ONPEIENUTENIH
Pa3JINYHBIX TOPSAIKOB,

- OCHOBHBIE CBOMCTBAa OIPEIENIU-
Test;

- YTO TaKOe MHUHOp, ajrebOpande-
CKO€ JIOIIOJIHEHHE 3JIEMEHTa OIlpe-
JCITUTEIIS,;

- 9YTO TaKoe CHCTeMa JIMHEWHBIX
YpaBHCHHH, pEIICHIE CUCTEMBIL,

- Kakas CHCTeMa YpaBHCHUH Ha3bI-
BaeTCsl COBMECTHOM, KaK HCCIeI0-
BaTh €€ Ha COBMECTHOCTb (TeopeMa
Kponekepa-Kanennm);

- KaKk pC€uInTb CHUCTEMY JIMHEUHBIX
YpPaBHEHHUM C MOMOIIBIO ONpEEITH-
teneit (meton Kpamepa);

- 4TO TaKO€ Marpula, BUAbI MaT-
PHII, KaK BBIMOJHSIIOTCS OCHOBHBIC
JCWCTBUS HAJ MaTpUIlaMU (CIOXKe-
HUC/BBIYMTAHWE, YMHOXCHHE Ha
YHCIIO0, TPaHCIIOHMPOBAHUE, HAXO-
KJIEHUEC OOpaTHOW MATpPHUIBI, Ha-
XOXKIICHHE paHTa, MPHUBEICHHE K

- BBIYHCIIATH ONPENEIUTEINN JII000T0 OPSIKa;

- BBINIOJIHATH OCHOBHBIE ACHCTBHS HaJ MaTpHUIla-
MU (CIO0XEHHE/BBIYUTaHHE, YMHOXXEHHE Ha YHC-
710, TIEPEMHOXEHNE, HAXOXKACHHEe 00paTHON MaT-
pHIIBI, HAaXOXJEHHE paHra, MPHUBEICHHE K CTY-
NeHYaTOMY BUAY);

- UCCIIEZ0BATh CUCTEMBI JIMHEIHBIX YPABHEHUM HA
COBMECTHOCTh U HAaXOJWTh MUX PELIEHHE MEeTOoAa-
mu: Kpamepa, matpuunsiM u ["aycca;

- 3ampcaTh COOTHOILICHHUS MEXOTpacieBoro 0Oa-
JIaHCa B MaTPUYHOM BHJIE;

- HAXOJUTh MaTpHIly MHOJHBIX 3aTpaT, MNPSIMbIX
3aTpar, MPOBEPHUTH MPOTyKTUBHOCTD MaTPHIIHI;

- 3amucaTh KBaJApPaTHYHYI0 (OpPMYy B MaTPHYHOM
BH/JIE, UCCIIEJIOBATh €€ 3HAKOOIPEEIEHHOCTD;

- HaXOJWTh KOOPJMHATHI, MOAYJIb BEKTOpa, Ha-
MIPABIISAIOIINE KOCHHYCHI;

- BBINIOJIHATH OCHOBHBIE ACUCTBUS HaJl BEKTOPAMHU
(cnoxxeHue, BBIYUTAHWE, YMHOXKEHHE Ha 4YHCIIO,
CKaJIIpHOE MPOM3BEIEHUE, MPOEKLUSI BEKTOpa Ha
BEKTOp, YToJl MEXJY BEKTOpPaMH, 3aIlCh B CHCTE-
Me OpT);

- IIPOBEPATH BEKTOPBI Ha KOJIIMHEAPHOCTb, OPTO-
TOHAJILHOCTBH;

- ONpeneNsTh, 00Pa3yIOT JIM BEKTOPHI Oa3uC Mpo-
CTPAHCTBA, PA3JIOKUTH BEKTOP MO OA3WCHBIM BEK-
TOpaM;

- 3aMycaTh MaTpUIly JIMHEIHOTO oreparopa, Haii-
TH 00pa3 3aJaHHOTO BEKTOPA;

CTBEHHOI'O M Kaue-
CTBEHHOI'O aHAJIM-
32 MHGOPMAIIUN
pH [PUHITHH
VIIPaBJIECHYECKUX

pEIIeHUI o-
CTPOEHHUS _ DKOHO-
MHYECKUX, bu-
HAHCOBBIX W _Opra-

HHU3allTMOHHO-
YHIpaBJICHYCCKHUX

MOJIEJICH:

- METOAMKON Tmpea-
CTaBJIEHUs]  DKOHO-
MUYECKUX 3ajad B
MaTpUYHOH M BEK-
TOpHOH (opme;

- METOJUKOW pelie-
HUSL CHCTEM JIMHEM-
HBIX ypaBHEHUH;

- METOAMKOH pelle-
HUS 33739 MEXOT-
pacneBoro OanaHca;
- METOAMKON Tmpea-
CTaBJICHUS JAHHBIX B
rpaduIecKoM BHIE.
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CTYIEHYATOMY BHIY);

- KaK pEIIuTh CHCTEMY JIMHEHHBIX
YpaBHEHHI C TOMOIIBIO OOpaTHOM
MaTpHUIIB! (MATPUIHEIA METO]);

- KaK pEIIuTh CHCTEMY JIHUHEHHBIX
ypaBHeHMI MeToioM ["aycca;

- 4TO Ha3bIBAETCA MEKOTPACIEBBIM
OanaHcOM, Kak €ro 3ammcarb B
MaTpUYHOM BHJE; YTO TaKOe Mart-
pulLa NOJIHBIX 3aTPaT, Kak €€ HalTH;
YTO TaKOE€ MaTpHILA NPSAMBIX 3aTpar,
KaKk IpPOBEPUTH MPOIYKTUBHOCTh
MaTpUIBL;

- 4TO Takoe KBajapaTudyHas Qopma,
Kak e€ 3amucaTh B MAaTPUYHOM BH-
1€, KaKk €€ IPOBEPUTh Ha 3HAKOOII-
penenEHHOCTS;

- 4TO TaKOE BEKTOP, KaKHe OBIBAIOT
BHJBI BEKTOPOB, YTO TaKOE€ MOIYyJb
BEKTOpa, KaK €ro HaWTH; YTO TaKoe
KOOpAMHATHI BEKTOpa, KaK IO KO-
OpJMHATaM Haydana M KOHIA BEKTO-
pa HallTH KOOPAUHATHI BEKTOPA;

- KakK BBIIIOJHAKTCA OCHOBHBIC
JCHCTBUSL HaJ BEKTOpPaMH (CIloxe-
HHUE/BBIYNTAHUE, YMHOXXEHHE Ha
YHCIO, CKaJsIpHOE IPOU3BEICHHUE,
HaMpaBIAOIE KOCHUHYCBI, yrOll
MEXJy BEKTOpaMH, IpOBepKa Ha

KOJ'IJ'II/IHeapHOCTI) nu OpTOFOHaJ'lI:.-
HOCTb, HpOGKHI/Iﬂ BCKTOpa Ha BCK-
TOp);

- YTO HA3bIBACTCS JHMHEHHBIM (BEK-
TOPHBIM) IIPOCTPAHCTBOM,;

- KaKue BEKTOPHI HA3BIBAIOTCS JIH-
HEITHO HEe3aBHCUMBIMU;

- 9TO Takoe 0a3WcC ITMHEWHOTO IPOo-
CTpaHCTBa, KaK IO KOOpIUHATAM
BEKTOPOB MPOBEPUTH, 00pa3yIoT I
OHM 0a3uC NPOCTPAHCTBA; KaK pas-
JIOXKHUTh BEKTOP MO 0a3uCy AaHHOTO
MIPOCTPAHCTBA;

- YTO TaKO€ JIMHEWHBIH omepaTop,
KaK 3amucarth €ro MaTpHily; 4TO
Takoe COOCTBEHHBIN BEKTOp U COO-
CTBCHHOEC 3HAYCHHE JIMHEHHOTO
oreparopa, Kak uX HalTH;

- YTO TaKOE€ IMPSMOYTOJBHBIE KOOP-
JUHATBl TOYKH, MOJSPHBIC KOOPIH-
HATBl TOYKH, KaK MEPEUTH OT Mpsi-
MOYTOJIFHBIX K TMOJSIPHBIM H Ha-
000poT;

- KaK BBIYUCIIUTH JJIMHY OTPE3Ka 10
KOOpAMHATAM €ro KOHIIOB, Kak
HANTH KOOPAUHATHI CEPEAMHBI OT-
pe3Kka; Kak HalTH KOOPAWHATHI TOY-
KM, JCISIIeH OTPe30K B 3aJaHHOM
COOTHOIIICHUH;

- 9TO HA3bIBACTCS JTUHHUEH HA ILIOC-
KOCTH, TIOPSIIKOM JIMHHH, YpaBHE-
HUCM JIVHUY;

- 9TO TaKOE€ YIIIOBOH KOA(PPUIIHECHT
MIPSIMOii, Kakne GOPMYNBI CYIIeCT-

- HaXOIMUTh COOCTBEHHBIE 3HAUYEHHUS U COOCTBEH-
HbIE BEKTOPBI JJMHEWHOTO OIlepaTopa;

- #“300pakaTh TOYKY Ha IUIOCKOCTH B MPSIMO-
YTOJIBHOW CcHCTeMe KOOpIWHAT, HAXOOUTH pac-
CTOSHHE MEXIy JBYMS TOYKAMH Ha IUTOCKOCTH,
KOOpAMHATH CEpPEeIUHBI OTpe3Ka, KOOPIMHATHI
TOYKH, AENALIEH AAHHBIA OTPE30K B 3aJaHHOM
COOTHOIIICHHM;

- COCTaBIISITh YpPaBHEHHE JIMHUU Ha IUIOCKOCTH
(IpsiMOM, OKpY>KHOCTH, 3JUIAICA, THUICPOOIIBI,
mapaboIIbl), HAXOIUTh e€ MmapaMeTpEhl;

- 0 U3BECTHOMY YPaBHEHHIO JIMHUU MOCTPOUTH
eé;

- M300pakaTh TOYKY Ha IUIOCKOCTH B TOJISIPHOM
cHcTeMe KOOPJIMHAT, IIePEBOANTH MOJSAPHBIE KO-
OpAWHATHI B NMPSIMOYTOJBHBIE W HA0OOPOT; CTPO-
WTh JTUHUHN B TIOJIIPHON CHCTEeME KOOPAWHAT;

- COCTaBJIATH ypaBHCHHE IPSMON B TIPOCTPAHCTBE,
YpaBHEHHE IUIOCKOCTH, OIMPEIENATh KOOPAHHATHI
HOPMAJIbHOTO BEKTOpa IJIOCKOCTH, KOOPJAMHATHI
HaIpaBJAIOIMIETO BEKTOpa MPsAMOM; HAXOIUTh
YIroJl MEXJy NPSIMBIMH, IJIOCKOCTSIMH, MPSAMOU U
IUIOCKOCTBIO.
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BYIOT Il COCTABIICHUS ypPaBHEHUS
TIPSIMOM;

- KaKk HalTH yrom Mexay HABYyMs
IPSMBIMH, B KAKOM CIIy4ae MpsiMble
HapajieNIbHbl, IEPIECHIUKYIISPHBL;

- 4TO TaKoe KpuBas 2-ro IMOopsJKa,
KaknMH  CBOMCTBaMH  00JIafaioT
TOYKH OKPYXKHOCTH, JJUIMIICA, TH-
nepooJIH, napalosbl, KakUMHU
YPaBHEHUSAMHU 3aJal0TCA MHepeduc-
JICHHbIE KpUBBbIE, KaK WX IOCTpO-
UTh;

- YTO Ha3bIBAETCS MOBEPXHOCTHIO B
MIPOCTPAHCTBE, YpPaBHEHHEM IIO-
BEPXHOCTH;

- C TIOMOIIBI0 KakuX (OPMYIT MOX-
HO COCTaBUTh YpPaBHEHHE IIOCKO-
cTH;

- KaKk HalTH yrom Mexay HABYyMs
IJIOCKOCTSIMU, B KakKOM Clydae
IJIOCKOCTU IMapajlleNbHbl, NEpIECH-
JUKYJISIPHBL;

- KaK COCTaBUTb YpPaBHEHUE IIPSIMOU
B IPOCTPAaHCTBE, KAK HAWUTU YyIoJ
MEXIy OBYMs NpSMBIMH B IIpO-
CTPaHCTBE, B KAKOM CIIy4ae MpsiMble
HapajieNbHbl, IEPIEeHINKYIISPHBL;
- KaK HalTW Yroj Mexay npsMou u
IUIOCKOCTBIO, B KAKOM CIIy4ae OHU
NapasuIeNIbHbL, NePHIEHIUKYJIISPHBI

2. Iloka3aTeau u KPUTEPUHU OLCHUBAHHUSA KOMHeTeHHHﬁ Ha Pa3’jMYIHbIX 3Talmax HUx

¢popmupoBanus, MIKAJIbI OLlEHUBAHUS

Tabmuua 2.1. - [TokazaTenu U KpUTEpUU ONpEAeTeHHUs YPOBHS COPMHPOBAHHOCTU KOMIIETEHIMHA Ha
Pa3IMYHBIX ATanax ux GOpMUPOBAHHUSL.

Kputepun o
[Tokazarenu oleHNBaHUs YPOBHS C(HOPMUPOBAHHOCTU KOMITETEHITHIA
OLICHUBaHUS
Kox KOMITETEHIIUN
KOMIIE- | Ha pPa3JINYHBIX
TEHLMH | 3Tarax ux Y 10BIIETBOPUTEIIHHO Xoporio OT1in4yHO
(hopmupoBa-
HUS
OIIK-7 1-i 3ran - OCHOBHBIE OIIPEIEJICHUS] | - OCHOBHBIE OMpENEICHUs | - BCE, YTO IEPEUMCIIEHO B

3HATh: ochoB- | MreOpsl U reomerpun (Om-

HEIC TIOHATUS M
HHCTPYMEHTBI
JIMHEHHOU  a-
reOpel U aHaIH-
THYECKOH Teo-
MEeTpUH, Heoo-
XOOUMBIC JJISA
pelIeHusT CTaH-
JApTHBIX 3a1ad4
pogeccuo-
HaJILHOM  Jes-
TEILHOCTH.

penenuTenb, MaTpula, CHUC-
TeMa JHMHEHHBIX ypaBHEHUI],
BEKTOD, MpsiMasi, KpuBasi 2-ro
MOPAIIKA);

- Kakoi-nmubo cmocod BbI-
YHUCJIEHUsl ompeaenuTens 3-
TO MOPSJIKA;

- Kak BBITIOJHSIOTCS TIPO-
CTEHIINe JIEHCTBUS HaJl MaT-
pUIlaMH;

- METOIbI PEIICHUS CHUCTEM
JINHEWHBIX YpaBHEHUMH;

- Kak BBIMOJHAIOTCA MPO-
cTelire neicTBAS HaJl BEK-

anreOpsl M reoMeTpuu (Om-
penenuTens, MaTpULa, CUC-
TeéMa JMHEHHBIX ypaBHEHUH,
BEKTOD, TpsiMasi, KpuBas 2-To
TOPSIIIKA);

- cII0cOoOBl BBIYHCIICHHS OII-
penenurenst r000ro mopsii-
Ka;

- KaK BBINOJIHAIOTCS BCE OC-
HOBHBIE JIEHCTBHS HaJ MaT-
pHuIaMu;

- BCE METOJIBI PEIICHUS CHC-
TEeM JIMHEWHBIX YPaBHEHU;

- KaK BBINOJIHAIOTCS BCE OC-
HOBHBIC NICWCTBHSI HaJ BEK-

BONIpOCaxX JUIsI  IPOBEPKH
3HaHUII 1O  JAMUCLUILIINHE
«JInneiinas anredpay.
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TOpaMmu;
- MpOCTeWIIne YypaBHEHUS
CTaHJapTHBIX JIMHUN  Ha
IUIOCKOCTH (TIpsiMasi, OKPYX-
HOCTB, DJIUIHIIC, THIepOoia,
mapaboia); Kak IOCTPOUTH
9TH JINHHN.

TOpamuy;
- Kak BBINOJIHIIOTCS BCE OC-
HOBHBIC JCHCTBUS Hajx JH-
HEHHBIMU OIepaTOpaMu;

- Kak BBINOJHIIOTCS BCE OC-
HOBHBIC JEHCTBHS HaJ KBajl-
paTHIHBEIME (HOopMaMH;

- ypaBHEHMSA CTaHJApPTHBIX
JUHUH Ha TMJIOCKOCTH (Tpsi-
Masi, OKPYXHOCTb, 3JUIHUIIC,
runepbosia, mapaboia); Kak
MOCTPOUTH ITH JIUHUM.

- ypaBHEHHUS HpSAMOH B mIpo-
CTPaHCTBE, ypaBHEHUA
IUIOCKOCTH; KaK HaWTH yroi
MEXAY TPSIMBIMH, IIIOCKO-
CTAMH, MEXAY MNpsAMONl u
IUIOCKOCTBIO.

2-¥ 3Tan
Ymern: mpu-
MCHSTh  TOJTY-
YEHHbIC 3HAHHS
o  JIMHCHHOHI
anredpe u aHa-
JINTUYIECKOMN
TCOMETPUH IS
pellleHusT CTaH-
JApTHBIX 3alad
npodeccuo-
HaJIbHOM
TEIbHOCTH.

JAcA-

- BBIYHCIIATH ONPENEITUTENN
2-ro u 3-ro NOpsAKOB;

- BBINOJIHATH IpoCTeHIIne
JeHcTBUS HaJ MaTpULAMU
(cnoxeHue, BHIYUTAHHE, YM-
HOKCHHE Ha 9HCIO);

- peumlatb CUCTEMY JIMHEH-
HBIX YpaBHEHUH KaKUM-TH00
METOJIOM;

- BBINOJIHATh OCHOBHBIE J€H-
CTBHS HAJ BEKTOpamMH (KO-
OpAMHATHI, MOAYNb BEKTOPA,
CIIO’)KE€HHE, BBIYUTAHHE BEK-
TOpPOB, YMHOXCHHE Ha YHC-
710);

- 3amucaTh MaTpHIly KBajapa-
THYHOI1 (hOpMBI;

- 3amucaTh JIMHEWHBIN oOlle-
parop B MaTpu4HO# (Gopme;

- n300pa3uTh TOYKYy Ha
IUIOCKOCTH B MPSIMOYTOJIb-
HOM W MOJSpHOHN cuctemax
KOOpAMHAT; HAHTH paccTos-
HUE MEXAYy TOYKaMH, KOOp-
JUHATHI CEPEANHBI OTPE3Ka,;

- pemiaTh mpocTteiiue 3aaa-
YH Ha COCTaBJICHHE ypaBHe-
HUSI TMHUN Ha TUIOCKOCTH;

- CTPOMTh Ha IIIOCKOCTH
NpocTEHIINe JIMHUU: Ips-
MY, OKPYXHOCTb, 3JUIUIIC,
rurnep6oury, mapadouny;

- IO 33/laHHOMY YPaBHEHUIO
IUIOCKOCTU HAamucaTtb Koop-
JUHATBl €ro HOPMAJILHOTO
BEKTOpa, IO YypPaBHEHHIO
NpsIMOM B TPOCTPAHCTBE -
KOOpIMHAaThl €€  Halpas-
JISIOIIET0 BEKTOPA.

- BBIYUCIITH OIPEACTUTEIN
Tr000TO0 MOPSI/IKa;

- BBINOJIHATH BCE OCHOBHBIE
JieficTBUSA HajJ MaTpHULaMy,
BKJIIOYasl HaxOXXAEeHHe 00-
paTHOWM  MaTpMLbl, paHra
MAaTpUIIBL;

- pemaTth CHCTEMY JHHEH-
HBIX YpaBHEHUH KaKUMH-
100 IByMS METOJaMHu;

- 3amucath KBaJPAaTHIHYIO
¢dbopMy B MaTpUYHOM BHIE,
ucciaenoBaTb €€ 3HAKOOI-
PEIIEHHOCTD;

- BBITIOJIHATH BCE OCHOBHBIE
JIEHCTBUS HAJl BEKTOpaMy;

- 3amucaTbh MaTpully JIUHEH-
HOTO omepaTopa, HalTH 00-
pa3 3a1aHHOTO BEKTOPA;

- COCTaBJIAITh  ypaBHEHHUE
JVHUHM Ha IUIOCKOCTH (TIpsi-
MOH, OKpPYXHOCTH, 3JUIUIICA,
THITEPOOIIHI, napadoIbl),
HaxOAWTb WX TapaMeTpsbl;
CTPOWTh JIMHUM (TIpOCTEii-
M€ U CMENIEHHEIE);

- BBITIOJIHATH BCE JEHCTBHUSA C
MPSIMOYTONBHBIMUA U TIOJISAP-
HBIMH KOOPJFTHATaAMH;

- COCTaBIATh YypaBHEHHE
OpsMOM B NPOCTPAHCTBE,
YpaBHEHHE IUIOCKOCTH, OI-
penenaTb KOOPIUHATHI HOP-
MAaJIbHOTO BEKTOpa MJIOCKO-
CTH, KOOpPJAWHATBHl Halpas-
JISIIOILET0 BEKTOpa MpPsSMOi;
HaXOIUTHh YTOJ MEXIy Mps-
MBIMH, IUIOCKOCTSIMH, TIps-
MO U IJIOCKOCTBIO.

- BBIYHCISITH OIPEACTUTEIIH
T000TO TOPSIIKA BCEMH Me-
TOoJaMHu (METOJ TPEYTOJIbHH-
KOB, MeToa  J00aBicHHS
CTpOK  (CTOJIOIIOB), METO.
pa3NoXKeHUs: MO 3JIEeMEeHTaM
cTpoku (cTonbua));

- BBIIOJIHATH BCE OCHOBHBIC
JEUCTBHSA HaJl MaTPHLIAMH;

- pemiath CHUCTEMBI JIMHEH-
HBIX ypaBHEHHH BCEMH Me-
togamu  (Meron Kpawmepa,
MaTpUYHEIHA, MeTox ['aycca);
- pemats 3a/1a4y MexoTpac-
JIEBOTO OajaHca;

- BBITIOJIHATH BCE JIEHCTBHSA C
KB3JIpaTUUHBIMH  (hOpMaMH
(3amucarb Matpuny (HopMmsl,
HCCIIeIOBaTh Ha 3HAKOOIIpe-
JICTIEHHOCTD );

- BBIIOJIHATE BCE JICHCTBUSA
HaJl BEKTOpaMu (IpOCTEH-
mue JeWCTBHsS + pasiioxke-
HUe 110 0a3ucy);

- BBITIOJIHATH BCE JIEHCTBHSA C
JMHEMHBIMU  OIIEPATOPAMHU
(3ammcaTh MaTpHIly JIMHEH-
HOTO omeparopa, HaiiTh 006-
pa3 3a/laHHOTO BEKTOpa; Ha-
XOIUTh COOCTBEHHBIE 3HAUE-
HUSI 1 COOCTBEHHBIE BEKTOPHI
JIMHEHHOTO OIeparopa);

- COCTaBJISITh  ypaBHEHHE
BCEX CTAaHAAPTHBIX JUHUHA Ha
IUIOCKOCTH  (IPSIMOi,  OK-
PYXXHOCTH, 3JIJIMIICA, THIEp-
Oombl, mapabosiel), B TOM
YHCIe CMEMEHHBIX, HaXo-
JIUTh UX MTApaMeTpBbl;

- 110 U3BECTHOMY YPaBHEHHIO
JIMHUHU TTIOCTPOUTH €€,

- BBINIOJIHATH BCE JIEHCTBHSA C
MPSMOYTOJBHBIMU U TIOJISIP-
HBIMH KOOPJMHATAMU;

- BBIIIOJIHATH BCE JICHCTBHSA C
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ypaBHEHHEM IIPSIMOH B IpO-
CTPaHCTBE U C YPaBHEHUEM
IUIOCKOCTH; CTPOWUTH MpS-
MYIO ¥ INIOCKOCTb.

3-ii 3Tan
Baagerb: wHa-
BBIKAMU TpUMe-
HEHUS noJy-
YEHHBIX 3HAHMUH
o  JIMHCHHOH
anredpe u aHa-
JINTHIECKON
TECOMETPUH IS
pelieHust CTaH-
JApTHBIX 3am1ad

- METOUKOH TIpeICTaBICHUS

SKOHOMHYECKHX 33Jad B
MaTpUYHOM U  BEKTOPHOM
dopme;

- METOJUKOI MpeaACTaBJICHUSA
JaHHBIX B I‘pa(l)I/ILICCKOM BU-
ac.

- METOJIUKOI TIpeaCTaBICHUA

SKOHOMHYECKHX 33734 B
MaTpU4HOM U  BEKTOPHOU
dopme;

- MeTOZ[PIKOﬁ peuieHus cuc-
TEM JTUHEHHBIX ypaBHeHI/IfI;

- MeTOZ[PIKOﬁ npeaAcCTaBJICHUA
JaHHBIX B Fpa(l)I/I‘IeCKOM BU-
ac.

- METOAWKOH TpeACTaBICHUS

SKOHOMHYECKHX 337ad B
MaTpUYHOM U  BEKTOpPHOU
dopme;

- METOJUKOHN PEILIEHUS CUC-
TEM JIMHEHHBIX YPaBHEHUH;

- METOJMKOI! perieHus 3agau
MEXO0TpaclIeBoro Oananca;

- METOJIUKOH NPEACTABICHUS
JaHHBIX B TpaduueckoM BH-
ze.

npodeccuo-
HaJIbHOM  jes-
TEIbHOCTH.

TIK-10 1-ii >Tan - TOpOCTEHINNE UHCTPYMEH- | - OCHOBHBIC MHCTPYMEHTHI | - OCHOBHBICE HHCTPYMEHTHI
3HAThb: OCLOB- | THl TEOPUH ONpENENUTENeH H | TEOPUM OIpPEACTIMTENeH ¥ | TEOPUM ONpeAeIHuTeNed |
HBIC TIOHATHS w | MaTpuIll MaTpuIl; MaTpHull;

MHCTPYMEHTHI - TpocTedImne WHCTPYMEH- | - OCHOBHBIE HHCTPYMCHTHI | - OCHOBHBIE HWHCTPYMEHTHI
JIMHElHOM  aj- | TPl BEKTOPHOTO aHallN3a; BEKTOPHOTO aHAJIM3a; BEKTOPHOTO aHAaJII3a;

re6psl U aHaTH- | - MpOCTeHIIe WHCTPYMEH- | - OCHOBHBIE HHCTPYMEHTHI | - OCHOBHBIE HHCTPYMEHTHI
THUECKOH reo- | Tl AQHAJIUTHYECKOH TEOMET- | aHATUTUYECKOH T'eOMETPHUHU | aHAJMTUYECKOH TI'eOMETPHHU
MeTpHH, Heol- | PHH (cmoco0b1 mpencTaBie- | (CHOCOOBI  TIpencTaBIeHUS | (CHOCOOBI  TIPEICTAaBICHHS
XOmUMble g | HHASA DKOHOMHYECKHUX JAHHBIX | JKOHOMUYECKMX JAHHBIX B | JKOHOMHYECKHX JaHHBIX B
KOJTMYECTBCH- B BHJC YpaBHCHHWH, HX Irpa- | BUIC YpaBHEHUH, X rpadu- | BUIAC ypaBHCHUH, WX TIpa-

HOTO M KadecT-
BEHHOTO aHaJIH-
3a mHOpMAaIH
NP TIPUHATHR
yIpaBJeHde-

CKHX pEILICHUH,
MOCTPOCHHUS

9KOHOMUYE-

ckux, (uHaHco-
BBIX WM OpraHHu-

(huvecKOM U300paKCHIH).

YECKOM M300paKeHUH).

(hUvIeCKOM U300paKCHIH).

3aI[UOHHO-
yrpaBiieHYe-
CKHX MOJEJICH.

2-1 Tan — (opMyIHPOBaTh 3KOHOMHU- | — (POPMYIIHPOBATH SKOHOMHU- | — (POPMYIHPOBATH SKOHOMHU-
YMerTb: npu- | YSCKHE 33/@4M HA MaTeMa- | YeCKHe 33/ Ha Marema- | 9eCKHe 3ajadH MOBBIMICHHO-
MEHSITh  mony- | THUECKOM  sI3bIKE (cTpoUTh | THYECKOM sI3BIKE (CTPOUTH | TO YPOBHSA CIOXHOCTH Ha

YEHHBIE 3HAHUS
o  JIMHEHHOU
anrebpe W aHa-
JIMTUYECKOU
TCOMETPUH IS
KOJIMYECTBEH-
HOTO U Kaydect-
BEHHOT'O aHaJu-
3a nHQpOpMaIUU
IpH  TPUHSATHA
yIpaBlieHYe-
CKMX pEILICHUH,
MTOCTPOCHHUSI
SKOHOMHYE-
CKHX, (hPUHAHCO-
BEIX U OpraHU-
3allMOHHO-
yIpaBJieHYCe-
CKHX MOJIEJICH.

IpocTeiiue  MaTeMaTHde-
CKHE MOJICTIN);
— BBIOWpaTh TpocTeiimue

METOJ/bI JIMHEHHON aireOps
M aHAIUTHYCCKOW TeoMeT-
pUU ISl pElIeHUs SKOHOMH-
YEeCKHUX 3a7a4;

— IPUMEHATH IPOCTEHIINE
METOJIbl JIMHEHHOU anreOpsI
M aHaJIUTHYECKOH TIeoMeT-
puu A aHanM3a MOJy4eH-
HBIX PE3YJIbTATOB U 00OCHO-
BaHHUS BEIBOJIOB.

MaTeMaTHIEeCKHE MOJICIIN);

— BBIOMpATh ONTHUMAJbHEIC
METOJIbI JTMHEWHON anreOpsbl
W aHAIMTHYECKONW TeoMeT-
pUU sl pelieHus SKOHOMHU-
YeCKHX 3a/a4;

— TMPUMEHSITh METOJBI JIH-
HEHHOI anreOpbl U aHAINUTH-
YECKOM reoMeTpuu AJis aHa-
JIu3a MOJIyYEHHBIX pe3ysbTa-
TOB U OOOCHOBAHHS BBIBO-
JIOB.

MaTeMaTHIECKOM SI3BIKE
(cTpouTh  MaTeMaTHYECKHE
MOJIETIH);

— BBIOMpATh ONTHMAJbHEIC
METOABI JMHEHHON anreOpsl
U aHaJUTHUYECKOHM TIeoMeT-
pUH U PEemIeHUS SKOHOMHU-
YECKUX 33/1a4 MOBBILIEHHOI'O
YPOBHSI CI0KHOCTH;

— MOPUMEHSTH METOABI JIU-
HeWHOW anreOphl 1 aHAIUTH-
YeCKOM IeoOMEeTpUM AJsl aHa-
JM3a MOJyYEHHBIX Pe3yJibTa-
TOB M OOOCHOBAaHHUS BBIBO-
JI0B.
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3-ii oTan
Baagernb: na-
BBIKAMU TpUMe-
HEHUSI HHCTPY-
MEHTOB JIMHEH-
HOW anredpsl U
aHAJIMTHYCSCKOMN
TEOMETPUH TSt
KOJIMYECTBEH-
HOIO M KadecT-
BEHHOI'O aHaJIN-
3a mHpOpMAIH
IpU  TPUHATHA
yHIpaBJeHYe-
CKMX pCIICHUH,
MIOCTPOCHHUS
SKOHOMHUYE-
ckux, (uHaHco-
BBIX M OpraHu-
3alMOHHO-
yHIpaBJeHYC-
CKHUX MOJIENIEH.

— HaBBIKaMM BbIOOpa NpoO-
CTEHIIMX METOJIOB JTMHEHHON
anreOpel W aHATUTHYECKOU
TEOMETPUH: MeToga Mpea-
CTaBJICHUS HKOHOMHYECKHX
JAHHBIX B MaTPUIHOH, BEK-
TOpHOU (opme, B BUE CHC-
TEM JIMHEHHBIX YPaBHECHHUN, B
rpau4ecKoM BUJE;

— HaBBIKAMHU aHalU3a pe-
3y/lbTaTOB PacyE€ToB U 000C-
HOBaHMS TIOJIyYEHHBIX BBI-
BOJIOB Ha OCHOBE IIPOCTEH-
IIUX METOJOB JHMHEHHON
anreOpsl W aHATUTHYECKOU
TEOMETPHH.

— HaBBIKAMHU BBIOOpA OCHOB-
HBIX METONOB JIMHEWHOM
anreOpsl W aHAIATHYECKOU
TEOMETPUH: METoJa Ipes-
CTaBICHUSI HKOHOMHYECKHX
JAHHBIX B MaTPUYHOM, BEK-
TopHOU (opme, B BUIE CHC-
TEM JIUHEHHBIX YPABHCHUM, B
rpaduueckoM BUJIE;

— HaBBIKAMHM aHaiIHM3a pe-
3yJIbTaTOB pacuéroB u 00oc-
HOBaHMS TIOJIyYCHHBIX BBI-
BOJIOB Ha OCHOBE METOJIOB
JTMHEHHOU anreOphl U aHAIN-
TUYECKON r€OMETPUH.

— HaBbIKAMHU BBIOOpa OCHOB-
HBIX METONOB JIMHEWHOU
anreOpsl W aHATUTHYECKOU
TEOMETPUH: METoJa Mpea-
CTaBJICHUSI 3KOHOMHYECKHX
JaHHBIX B MaTPUYHOM, BEK-
TopHOH (popme, B BHUIE CHC-
TEM JINHEWHBIX ypaBHEHUH, B
rpagu4ecKoM BUJIE;

— HaBbIKaMH aHajlh3a pe-
3yJIbTaTOB pacu&€ToB M 000C-
HOBaHMS IIOJYYEHHBIX BBI-
BOJIOB HAa OCHOBE METOJOB
THHEHHON anreOpsl U aHATH-
TUYECKON FEOMETPHH.

IToka3zaTensiMu ypoBHsSI OCBOEHHOCTH KOMIIETEHLIMI Ha BCeX 3Tanax ux (POpMUPOBaHUS SBISIOTCS:
1-ii 3Tan (ypoBeHb 3HAHUIA):
- YMeHue oTBe4aTh Ha OCHOBHBIE BOIPOCHI M TECTOBBIC 33JaHUSl HA YPOBHE IOHUMAHUS CYTH —
YIOBJIETBOPUTENBHO (3) = 3a4TEHO.

- YMeHue rpaMOTHO paccy/1aTh [0 TEME 3aJ]aBa€MbIX BOIIPOCOB — XOPOILO (4) = 3a4TEHO.
- Ymenue GpopMynupoBaTh MPOOIEMBI IO CYTH 33/1aBa€MbIX BOIPOCOB — OTIMYHO (5) = 3a4TeHO.
2-ii 3Tan (ypoBeHb YMeHHUI):
- YMeHwue pemarh MpocThie 3a7a4i ¢ HE3HAYUTEIbHBIMUA OIMUOKAMH - yIOBJIETBOPHUTENBHO (3) =

3a4TCHO.

- YMeHwue pemiaTh 3a1a4i CpeIHEN CI0KHOCTH — XOPOoIIo (4) = 3auTeHo.

- YMeHue pelaTtsb 3aaavuun MOBBIIICHHOMN CJIO)KHOCTH, CAMOMY CTAaBUTH 3aJJda4W — OTJIUYHO (5) =

3a4YTCHO.

3-ii 3Tan (YpoBeHb BJIaJeHUs] HABBIKAMH):
- YMenue (HopMyaHpoBaTh M PeLIaTh 3a/J1a4M U3 pa3HbIX Pa3/ieloB ¢ HE3HAYUTEIbHBIMH OLIMOKa-

MU - YJOBJIETBOPUTENBHO (3) = 3a4TEHO.
- YMeHHe HaxoJIuTh NpOOJIEeMbl, peliaTh 3aJaud MOBBIIIEHHOW CIOKHOCTH — Xopolo (4) = 3a-

YTCHO.

- YMeHHe caMOMY CTaBUTh 3aJau, HAXOJUTh HEAOCTATKU U OLIMOKHU B PEUICHUSIX — OTIUYHO (5)

= 3a4YTCHO.

Ha ocHoBanuu IpUBCACHHBIX MoKa3aTesei YPOBHA OCBOCHHOCTU KOMIIETECHIIUM Ha BCEX dTamax
ux (I)OpMI/IpOBaHI/IH OIPCACIIICTCA METOJAUKA OLICHUBAHUSA YPOBHA C(I)OpMI/IpOBaHHOCTI/I KOMIIETEHIIUN B

OCJIOM ITO JUCIHUITIINHE!

- OOC€HKa «yOOBJICTBOPHUTECIBbHO)» CTABUTCA CTYACHTY, IMIOCPECACTBCHHO (I/IMGIOTCH CCPBLE3HBIC HE-

A0YECTHI, PE3YJIBTAThI YAOBJICTBOPAIOT MUHUMAJIbHBIM Tpe60BaHI/I5[M) OBJIAJICBHIEMY JJICMCHTAMU KOM-

HeTeHHI/Iﬁ «BHAaTb», «KYMETb», «BJIAACTb», TO €CTh IMPOABUBIICMY 3HAHUA, YMCHUA W BJIAJACHUA 110 OC-

HOBHOMY IpPOTrpaMMHOMY MaTepHaiay mo JucuuiuinHe «JIuHeiHas anreOpa» B 00bEéMe, HEOOXOIUMOM
ISl TIOCJIEYIONIero 00yUeHHs U MPEACTOSIIEH MPaKTUYECKON 1eATeNbHOCTH, 3HAKOMOMY C OCHOBHOM
PEKOMEHI0BAaHHOW JIUTEPATYpOH, JOMYCKAIOLEMY HETOUHOCTH B COOTBETCTBYIOLIMX OTBETaX Ha JK3a-

MEHE;

- OLIEHKA «XOpOII0» CTaBUTCS CTYJEHTY, OBJaJieBllIeMy (B II€JIOM MPOBEJeHa cepbe3Has paboTa,
HO C HEKOTOPBHIMU HEIOYETAMM) SJEMEHTAMU KOMIIETEHLUN «3HATh», «YMETb», «BIAJETb», TO €CTb
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IIPOSIBUBILIEMY IIOJIHBIE 3HAHUS, YMEHHS U BJIAJCHHS IO BCEMY IIPOIPaMMHOMY MaTepHally 110 JUCLHII-
nuHe «JIuneitHas anre6pay», OCBOUMBIIEMY OCHOBHYIO PEKOMEHYEMYIO JINTEpaTypy, NOKa3aBIIeMy CTa-
OUIIBHBIN XapakTep 3HAHWH, YMEHHIA, HABBIKOB U CIIOCOOHOMY K MX CaAMOCTOSATEIBHOMY NPHUMEHEHHUIO,
OOHOBJICHHIO B XOJI€ MOCIEIYIOMEr0 0OYYEeHUs U MIPAKTHYECKON JAEATEIbHOCTH;

- OIICHKA «OTIUYHOY» CTaBUTCS CTYIEHTY, OBJIaJeBIIEMY (IIOKa3aBIIEMy OJIECTSIINE PE3YIbTATHI
C HE3HAYUTEIbHBIMU HEJOYETaMH) 3JE€MEHTAaMH KOMIETEHLUH «3HATh», KYMETbY», «BIAJETh», TO €CTh
IIPOSIBUBIIEMY INIyOOKHE 3HaHUS, BCECTOPOHHEE YMEHME U BIJIaZICHUE HaBbIKAMU 110 BCEMY IPOrpaMM-
HOMY MaTepualy 1o JucuuIiuinHe «JIuHelHas anreGpa», OCBOMBLIEMY OCHOBHYIO U JOIOJHHUTEIbHYIO
JUTEpaTypy, MOKa3aBIIEMy TBOPUECKUE CIIOCOOHOCTU B MOHMMAHUM, U3JI0KEHUU U MPAKTUYECKOM HC-
MOJIb30BaHUN YCBOCHHBIX 3HAHUN, TPHOOPETECHHBIX YMEHHUI U HABBIKOB;

- OIICHKA «HEY/IOBJIETBOPUTEIBHOY» CTAaBUTCS CTYJCHTY, HE OBJaJeBIIEMY (TpeOyeTcs BBIMOJIHE-
HUE 3HAYUTEIBHOTO 00BhEMa JTOTIOIHUTENLHON paboThl, MO0 MOBTOpa Kypca B yCTAHOBJICHHOM IOPSI/I-
K€) 2JIEMEHTaMU KOMIIETEHIINH «3HaTh», KyMETb), «BIAJAETh», TO €CTh UMEIOLEMY CYIIECTBEHHbIE MPO-
OJeMbl B 3HAHUSAX, YMEHHUSIX M HaBBIKAX 110 OCHOBHOMY IIPOIpPaMMHOMY MaTepuaily M0 TUCLMILIMHE
«JIuneitHas anreGpay», NOMYCTUBILEMY IPUHLIUINAIBHBIE OIIMOKH B COOTBETCTBYIOLIMX OTBETaX Ha JK-
3aMeHe, KOTOpble HE MO3BOJIAIOT €My MpPOAOJDKUTh O0ydeHue 0e3 JOMOJIHUTENBHOW MOJIrOTOBKU IO
JAHHOU AUCLIUIIINHE;

- OLIEHKA «3a4T€HO» COOTBETCTBYET KPUTEPUSM OLEHOK OT «YJOBJIETBOPUTEIBHO» /10 «OTIMY-
HOY;

- OLICHKA «HE 3aYTEHO» COOTBETCTBYET KPUTEPUSIM OLIEHKU «HEY/IOBJIETBOPUTEIBHOY.

3. TunoBble KOHTPOJIbHBIC 3aJaHud WJIH HHbIC MaTEpHAJIbI, HCOﬁXOI[I/IMbIe JJIA
OLICHKHN 3HAHM, YMEHNH, HABBIKOB U (MJIM) ONbITA JAESATEJIbHOCTH, XapaKTepPHU3YI0-
KX 3Tanbl GopMHUPOBAHNS KOMIIETEHIIMI B NMpoLecce 0CBOeHNsI 00pa30BaTeIbHOM
MPOrpamMMBbl

Bonpocs! 1151 ouenku 3Hanuii (1-if 3tam)
Kak Beluncisercs onpeaenurens 2, 3 nopsaka?
UYro Takoe MUHOp U anredpanyeckoe JO0MOTHEHUE JIEMEHTa ONpeAeTUTENs?

UTo Ha3bIBaeTCs pelICHUEM CUCTEMBI YPAaBHEHUI?
Kaxkas cucrema Ha3bIBa€TCsl COBMECTHOM, HECOBMECTHOM, OJTHOPOIHOM, HEOTHOPOTHOM ?

M S

Kakum o0pazoM MOXHO PEIIUTh CUCTEMY JIMHEHHBIX YpaBHEHUN ¢ TTOMOIIBIO omnpeaenureneii? Kak
Ha3bIBAETCS 3TOT METO/I PeIlieHus?

6. Kakue BuIbpI MaTpHUIl CyIIECTBYIOT?

7. JIroOble 1 MaTpUILIbI MOKHO CIIOKHUTb, BEIYECTh, IEPEMHOKUTH?

8. Kak naiitu oOparnyro matpuity? Kak nmpoBepuTh, BEpHO Jin HaiijieHa oOpaTHas MaTpuua?

9. Kak MOXHO MPUMEHHUTH 00PATHYIO MAaTPUILy IPU PELICHUN CUCTEM JIMHEWHBIX YpaBHEHUI?
10. JIroOble 11 CUCTEMBI TMHEHHBIX YPaBHEHHH MOKHO PELIUThH C TIOMOIIbI0 0OpaTHON MaTpHIIbI?
11. Yro Ha3bpiBaeTcs panrom marpuiel? Kak ero Haitu?

12. B uém coctout Merox ['aycca pemeHns crucTeM JUHEHHBIX YPABHEHUN?

13. Kakue ypaBHEHHS HA3bIBAIOT COOTHOMICHUsIMU Oananca? Kak mux 3amucatbh B MATpUIHOM BHU7IE?
14. KakoBa ocHOBHas 3aa4ya MexxoTpacieBoro 6ananca? Kak e€ pemmrts?

15. Kakas MaTpuila Ha3bIBa€TCsl MaTpUILel NpsSMBIX 3aTpart, MOJHBIX 3aTpar?

16. Kak mpoBepuTh NPOAYKTUBHOCTh MAaTPUILIbI IPSMBIX 3aTpaT?

17. Yro takoe kBanparnyHas ¢popma? Kak e€ 3anmucars B MaTpuuyHOM BUjie?
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18.

19.
20.

21

24.
25.
26.

27.

28.
29.

30.

31.
32.

33.
34.

35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

45.
46.
47.
48.

49.
50.

B kakom ciyuae kBajzpaTuuHas (opMa Ha3bIBACTCS MOJOKUTEIBHO ONpPENeIEHHON, OTPULIATEIBHO
onpeneaeHHON?

KakoBbI KpUTEpHH MPOBEPKH 3HAKOOTIPEIEIEHHOCTH KBAAPATUIHON (POpMbI?

Kak HaiiTu KoopuHaThl BEKTOPA, 3Hasi KOOPAUHATHI €r0 Hayasla ¥ KoHLa?

. Kak Berunciute Mosynp Bekropa?
22.
23.

Uto Takoe opT BekTOpa?

Kakue BeKTOpbl Ha3bIBAIOTCS PAaBHBIMH, KOJUIMHEAPHBIMH, COHANPABICHHBIMHU, MPOTHUBOIOIOKHO
HaIpaBJIEHHbIMH, KOMITJITAHAPHBIMU?

Kak HaiiTu mpoekiuio BeKTopa Ha OCh, Ha BEKTOp?

UYro Takoe HampapJAOILMe KOCUHYChI BekTopa? Kak ux Haitu?

Kak cnoXuTh/BbIYECTh BEKTOPBI, YMHOXKHUTH BEKTOP HA YUCIIO, €CIM U3BECTHBI KOOPAWHATHI BEKTO-
poB?

Uto Ha3bIBaeTCs CKaJIIPHBIM [TPOU3BEACHUEM BeKTOpoB? Kak ero HailTH, €ciau U3BECTHBI KOOpAUHA-
Tbl BEKTOPOB?

Uro sBsieTCs YCIOBUEM KOJUTUHEAPHOCTH U IEPIICHINKYISIPHOCTH BEKTOPOB?

Urto Ha3bIBaeTCsl BEKTOPHBIM MPOU3BeeHIEM BeKTOpoB? Kak ero HallTH, ecliu M3BECTHBI KOOPIMHA-
ThI BeKTOpoB? Kak BBIYUCIUTD MIIOMIAAbL MPIMOYTOJIbHUKA, TPEYTOJIbHUKA C TOMOIIBIO0 BEKTOPHOTO
MIpOU3BEIEHUsA?

Uro Ha3bIBa€TCs CMEIIAHHBIM MPOU3BEAEHNEM BeKTOpoB? Kak ero HalTu, €ciu U3BECTHBI KOOPIHU-
HaThl BeKTOpoB? Kak BbruncianTh 00BbEM napauienenunesia, mupamMuibl ¢ TOMOIIbIO CMEUIAaHHOIO
IIPOU3BEIECHUSA?

Urto Takoe BEKTOPHOE MPOCTPAHCTBO?

Uro Takoe nuHelHas KOMOUHAIMS BeKTOpoB? B KakoM ciydyae BEKTOPHI Ha3bIBAIOTCS JIMHEWHO He-
3aBUCUMBbIMU? JIMHENHO 3aBUCUMBIMU?

UYro Takoe pa3sMepHOCTh MPOCTPAHCTBA, Oa3KC, pa3ioKeHHe BEKTOpa 1o Oazucy?

Kak mpoBeputh, 00pa3yloT U JaHHBIE BEKTOpbI 0a3uc mpocTtpaHcTBa? Kak pa3noxuTh TaHHBIN
BEKTOp IO 3TOMY Oazucy?

Urto Takoe TUHEHHBIN oriepaTop, o0pa3, mpoodpa3, MaTpuiia oneparopa’?

Kak naiitu 006pa3 3aaHHOTO BEKTOPa, 3HAsI MATPHILy onieparopa?

Kaxoit BekTOp Ha3pIBaeTCs COOCTBEHHBIM BEKTOPOM JIMHEUMHOTO ornepartopa’?

Yro Takoe cOOCTBEHHOE 3HAYEHME JIMHEIHOTrO onepaTopa?

Kak HaliTu coOCTBEeHHOE 3HaUeHHE U COOCTBEHHBII BEKTOP JIMHEHHOTO oneparopa?

Hanummre hopmyiy A HaX0XKASHUS KOOPIMHAT CEPEIMHBI OTPE3Ka.

Uro Ha3bpIBaeTCA ypaBHEHUEM JIMHUU HA TIOCKOCTH?

Urto Takoe yrioBoit Ko3(pHUIIMEHT MPSIMOi?

Kaxkue cBoticTBa yrimoBoro koddduiimeHta npsiMoi CyIecTByOT?

Hanummure ypaBHeHHe npsiMoii ¢ yriaoBbIM KoddduirieHToM. O0bSICHUTE 3HAaUEHHUE KaX/I0ro mnapa-
MeTpa B YpaBHEHUHU.

Hanumire ypaBHeHHE NMpsIMOM ¢ M3BECTHBIM YIJIOBBIM K03 duumeHTom, mpoxoaduiei uepes 3a-
JAHHYIO TOUKY.

Hanummre ypaBHeHue npsAMoOH, IPOXOASIIEN Yepe3 ABE 3a/1laHHbIE TOUKH.

Hanummre ypaBHeHHe NpsMOi «B oTpe3kax». Hamummre ob1iee ypaBHEHHE MPSIMOH.

Kak nHaiiTu ypaBHeHHE MPsIMON, MPOXOAsIel yepe3 3aJaHHyI0 TOUKY MapajljiesibHO (IepreHINK Y-
JIIPHO) TaHHOM MpsiMOiA?

Kaxk mocTpouTs Ha I0CKOCTH 00J1acTh pelIeHuH JIMHEHHOTo HepaBeHcTBa AX+By+C > 07

Kakas kpuBas Ha MIIOCKOCTH HA3bIBAETCA KPUBOM 2-TO MOpsIKa?
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51. [aiite onpeneneHus OKPYKHOCTH, JUIMIICA, THIIEPOOJIbI, Mapaboabl U UX KaHOHHMYECKUE ypaBHe-
HUS.

52. Kak 3aaércs nosisipHas cucteMa KOopJIuHaT?

53. Kak HaliTH NOJIsIpHbIE KOOPAUHATHI TOUKHU, 3aJaHHON B IPSIMOYTOJIBHON CUCTEME KOOpUHAT?

54. Kak HaliTH IpsAMOYTOJIbHbIE KOOPAMHATHI TOUYKH, 33/1aHHOM B MOJISPHOM cUcTeME KOOPAUHAT?

55. HanumuTe ypaBHEHUE IUIOCKOCTH, IPOXOJAIIEH Yepe3 3a/laHHyI0 TOUKY HNEepIEHAUKYIIPHO JaHHO-
MY BEKTOpY.

56. HanumuTe ypaBHEHHE IUNIOCKOCTH, IPOXOASIIEH Yepe3 TpH 3a/laHHbIE TOUKH.

57. Kak HalTH yroy MeX1y IBYMS IJIOCKOCTSIMU?

58. ChopmynupyiiTe ycIoBHE MapaIIEIIBHOCTH IBYX IJIOCKOCTEH.

59. Hanumure ypaBHEHHs IPSIMOU B MPOCTPAHCTBE, MPOXOAIICH uepe3 B€ 3a/laHHbIC TOUKHU.

60. Hanumure ypaBHEHUS PSAMOM B IPOCTPAHCTBE, IPOXOAAIIEH Uyepe3 3aJaHHYI0 TOUKY [TapajljIenbHO
JTAHHOMY BEKTOpY.

61. Hanumure napaMeTpudeckue ypaBHEHUs IPSMON B IPOCTPAHCTBE.

62. Kak HaliTu ypaBHEHHE INIOCKOCTH, IPOXOIAILIEH NEPHEHANKYIIAPHO 3aJaHHON NpsIMOi?

63. Kak HaliTu ypaBHEHHE NPSAMOUN, TPOXOASILEH NEPIECHANKYIISIPHO 33JaHHON III0OCKOCTH?

64. Kak HaliTu yroy MeX1y NpAMOU U MJIOCKOCTBIO?

65. UTto Takoe KOMILJIEKCHOE YUCIIO?

66. Kak HaliTh MOZy/Ib U apTyMEHT KOMILJIEKCHOTO yucia?

67. Kakne KOMIUIEKCHBIE YHCIIa Ha3bIBAIOTCS CONPSKEHHBIMU?

68. 3ammmmTe (GOpPMBI 3aITUCH KOMIUIEKCHOTO YHCIIa: adredpandecKyro, MoKa3aTeabHyl0, TPUTOHOMET-
puyeckyro?

69. Kak nepeMHOXUTb, pa3AeiauTh KOMIUIEKCHbIE YHCIIa B aJire0pandecKol, MoKa3aTelIbHOW, TPUTOHO-
MeTpudeckoit popmax?

3agaum 119 OeHKH YyMeHM i (2-# Tam)

1. Jana matpuia A. Haiitu As.

0 215
1 3 4 1
A=
0 8 1 2
-2 410
2. Jlana marpuna A. Haiitu M 4.
4 0 1 -1
6 3 2 4
A=
0 2 5 2
1 31 2
3. Haiitu AB u BA:
-2
35
A=|5 , B=
4 1

4. Haittu A™' u czienath npoBepky:
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10.

11.

12

13.

14.

15.
16.

17.

Haiitu AB+E:

. 3 4 -4 6
. Hawitu onpenenurens marpunbsl A=2B —3C, eciiu B = , C= .

-2 5 1 0
Pemnts cucreMy JIMHEMHBIX ypaBHEHU MeTooM Kpamepa:
2x-3y+4z=5,
6x+5y=-7, Y
a 0) {3x+4y—-2z7=-8,
3x-2y=1.
x—6y+5z="7.
Pemmth cucreMy TUHEHHBIX YpaBHEHUI ¢ TIOMOIIBbIO OOpaTHOM MaTPHIIbL:
2x—3y+4z=5,
6x+5y=-7,
a) 0) {3x+4y—-2z7=-8,
3x-2y=1.
x—6y+5z="7.

Pemmmts cucremy nuHeHbIX ypaBHeHUN MeTotoM ["aycca:

2x—3y+4z=5,
6x+5y=-7,
0) {3x+4y—-2z7=-8,
3x-2y=1.
x—6y+5z="7.

Haner  Bektopel  a=(—2;1) u b=(3;4).Iloctpouth Ha KOOPJAMHATHOW IUIOCKOCTH BEKTOPHI
c=a—2b u d =3a+b. HaitTu KoopIuHATHI K MOyJIN BEKTOPOB 71 ¢ d.
Ha Bekropax a= G;-L3)u b= (0;—6;4) noctpoeH napayuienorpamMMm. HaliTu JuiMHBI €ero nuaroHa-

Jei.

. Ha BexTopax a= (4,-3;0) u b= (2;5;—5) noctpoen napamienorpamMm. HailTu yron mexay ero aua-

TOHAJISIMHU.
Han tpeyroasauk ABC: A(-2; 3; 4), B(8; -1; 0) u C(6; 1; 4). Haiitu yron mexnay ctoponoit AB u
Mmenuanon AM.

JlaHbI eqMHUYHBIE BEKTOPBI ae l;, YToJ MeXay KOoTopbiMU paBeH 60°. Haiitu (321 - l;)z.
Haittu mpoekumto BekTopa c=2a-b Ha BEKTOP a , €CIIH a= S;-1,4)u b= (0;-3;6).
[TpoBepuTh, 00pa3yIOT M JaHHBIE BEKTOPHI Oa3uc mpocTpancTBa. Ecnu ga, To HAWTH pas3iiokeHue
BEKTOpa 6 B 3TOM Gasmce:
a) a=(-3;2),b=(15), x =(-5;-9).
6) a=(L-24), b=(4-5,6),c = (1,2-3),x = (53-5).

Haiitu koopauHaThl BekTOpa y = A(X), €CIIU OMepaTop 3aJaH MaTPUIICH

I i S
T2 o) TE
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18.

19.
20.
21.

22.
23.

24.
25.

26.
27.

28.

29.

30.

31.
32.

33.

34.

35.

36.
37.
38.

Haiitu coOcTBeHHbIE 3HAUEHUSI 1 COOCTBEHHBIE BEKTOPHI JINHEHHOTO OrepaTopa, 3aJaHHOT0 MaTpHu-

e A:
3 -4
a) A= ;
-2 1
1 1 8
6)A=|0 2 O
1 0 -1

Haiitu yrimoBoit koaddunmeHT npsmoit 4x+5y—2=0 1 mocTpouts €.
Hanwt Touku A(-3;5) u B(4;7). Halitu oy otpe3ka AB u ypaBHeHue npsimoit AB.
Haiitu ypaBHEeHHME mNpsMoH, mpoxojsiiei depe3 Touky A(6;-1) u cepenuny orpeska MN, ecnu
M(0;4), N(-2;6).
Haiitu ypaBHeHue npsmoit, npoxosuiei yepes Touky K(-4;1) mapannensuo npsimoit 3x—5y+1=0.
Haiitu ypaBHeHue npsmMoii, npoxonduieil uepe3 Touky C(7;-2) nepneHaAuKyIsipHO nNpsaMoil 2x+9y—
10=0.
Haiitu yron mexnay npsimbiMu y=5-4x u 7x—4y+5=0.
Haiitu ypaBHEHHE OKpY>KHOCTH, LIEHTP KOTOpo Haxoautcs B Touke A(-5;7), mpoxopsiel uepes
Touky B(2;4).
Haiitu ypaBHeHHe OKpY>KHOCTHU, AJIsE KOTOpoil oTpe3ok AB sBisercsa auamerpom: A(7;-8), B(5;0).
HaiiTi KoopAMHATHI LIEHTPA U PAUyC OKPYKHOCTH, 3aJJaHHON ypaBHEHUEM:

x2+y2+6x—4y+9=0.

2 2

ITocTpouts KpHBYyIO: A
9 4
2 2

[TocTponTs KpHBYyIO: e yf =1.

[ocTpouTs KpuByt0: ¥~ =—10x.
[locTpouTh KpHBYyIO: X~ =67,
OnpenenuTts TUI KPUBOW U IOCTPOUTH €€:
a) X*+4y"—16=0,
6) x*+4y*-6x+8y-3=0,
B) X +y*+10x-4y+13=0,
r) X°+4x+2y+4=0.
Haiit nmonsipHbIe KOOPIMHATHI 33JaHHBIX TOYEK:

A(—B), B(5:5),C(-3:43).

34. HaiiTu npsIMOYTOJIbHBIE KOOPAUHATHI TOYEK, 3aIaHHBIX B TIOJISIPHOM CUCTEME KOOPIMHAT:
A(45%4), B(-120°%3).

Hammcarp ypaBHeHUE MIIOCKOCTH, MPOXOAIIEH yepe3 Touky M(-2; 7; 1) nmepneHaIuKyIsipHO BEKTO-
py AB , ecmu A(-3; 0; 1), B(2; 3; -6).
Hanucats ypaBHEHUE IIIOCKOCTH, Mpoxoasiied yepe3 Touky A(4; 5; -1) mapajienbHO IIOCKOCTH
4x+7y-3z+5=0.
Hanucats ypaBHeHHE MI0CKOCTH, poxoasieit uepe3 Touku A(-3; 1; -3), B(2; 5; 1), C(6; -1; 4).
Haiitu yron mexnay mnockoctsamu: 3x+5y-2z+7=0 u 4x-5z+9=0.
IIpu kaKoM o IIIOCKOCTH MEPIEHANKYISAPHBL: 3X-60y+22-3=0 n ax-5y+4z-6=07?
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39.

40.

41.

42.

43.

44.

3aganue Ne 1. Omnpenenutens

3ananme Ne 2. Jana matpuna A4 =

Hammcarp ypaBHEeHHE TIpsIMOiA, poxo el yepe3 Touky A(-5; 4; 1) nmepneHaIuKyIsIpHO TIOCKOCTH

3x-7y+5z-8=0.

Hamnucarb ypaBHeHHE TIIOCKOCTH, MPOXosiieit yepe3 Touky B(5; 6; -3) nepneHaAuKyIspHO MpsSIMOn
x y-3 z+5

- 2 1

Hammcarpe ypaBHeHHE TpsIMOi, mpoxosiel yepe3 Touky A(4; 7; -2) mapauieIbHO BEKTOPY AB,

ecimm B(0; -5; 3).

-3 -7
Haiitu yron mexnay npsimoin XT = % = ZT U IJIOCKOCThIO 3X+Yy-4z-1=0.
. . Xx—2 y z+1
Haiitn KOOpAMHATBI TOUKH IIE€pEeCceUEHUs IPSIMON NS = ) = 3 U IUIOCKOCTH X-2y+7-3=0.

I/I306paSI/ITB KOMIIJICKCHOC YHCJIO Ha ITIJIOCKOCTH, HalTH ero MOIYJIb U apTYMCHT!
a) z=-2+2i
6) z=3-5i

TecTbl 1 Kelichl 1151 OLIEHKH HABBLIKOB (3-i 3Tam)

Tect 1

-2 5
paBeH HYJIIO TIpU K, paBHOM ...

1) 2,4;
2) 0;
3) -2/4;
4) 1.

. Torna Mas3 paBHO ...

|

[y
S \© SN SN |
N = = N

1) 3;

2) -16;
3) -3;
4) -14.

1 2 -5 -3 3 7 7 1 3
3apanme Ne 3. J[anbl MmaTpuipl: A = 0 , B= , C= .

-3 4 2 4 2 -5 2 0

Torpa matpuna D=2A+B—-C umeer Buj ...

6 2 0
1) ;
3 —4 6]
-8 0 -6
2) ;
7 0 6
-8 0 -6
3) ;
3 -4 6
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5 -2 -1
4) .
7 -1 2
-2 3 4
3ananme Ne 4. Jlanbl MaTpulibl A = _ u B= 3] Torpa npoussenenue marpuil AB paBHoO ...
-8 12
1) ;
[—15 —3}
(—27 9
4) 17
17

4 6 54 -3
3apanue Ne 5. J[anol MaTpuipl A = (3 5] u B :( 15 2 j Torpga matpuna B 6yner oOpaTHoil k

Marpuiie A pu A, paBHOM ...
1 1;
2) 0,5;
3) 0
4) 1/20.
3 9 6 12
3ananme Ne 6. Panr matpunet A= 1 -3 2 4 | paBeH...
-2 6 -4 -8

3x+2y-z=1,
3aganue Ne 7. [laHa cucrema JIMHEHHBIX ypaBHEHUH: ¢ x—y+ Az =0,
2x-2y+3z=0.
OTy cucTeMy Helb3sl peluTh MeTo oM Kpamepa ripu A, paBHOM ...
1) 0O
2) 3;
3) 1;
4) 1,5.
3ananue Ne 8. YcTaHOBUTE COOTBETCTBUE MEXKAY CHCTEMOW JIMHEWHBIX YPABHEHUN U €€ PACIIMPEHHON
MAaTpHUILIEH:

31



Sx—y+2z=0, 5 -1 7
3x+4dz=7], 1o 3 4
x+5y—bz=3 1 5 -6

iy

0
70
-1
1
3
0

5z 27(2—4 1 2 A —6]

A 3o =¥

%)

3+8x2 3 |4 -1 5|0

2r+y=1, 0f 22 | 1

3y-2-3, 5 2| 4
52—7z=0. R ‘ ;
5 -1 2|0
503 0 4|7

15 -6

5 2
3amanue Ne 9. CoOCTBEHHBIE 3HAYCHMs JIMHCHHOTO Omeparopa, 3aJaHHOTO MaTpHUIlleh A=(4 ,

n+2x,—x=—6 21 0
1) {4xm = +5x3 =0 2y |0 3 -2
4 {

37 48 |=1

g

L

-1
PaBHHI ...
1) 4=14=3;
2) A =-1,4,=3;
3) A=L4,=-

) A=-li=-

3amanne Ne 10. JJansr Touku A(2;3;1) u B(3;4;1). Torna qyinna BekTopa AB paBHa ...
1 78;
2) V2;

3) 2;

4) 19.
3amanue Ne 11. JlaHbl BEKTOpBI Zz=(0;—3;1) u b =(1;4;2). Torga ux nuHelHass KOMOUHAIIS b—2a paB-
HA ...

b (1:-2;0);

2) (1;:-2:4);

3) (1;10:0);

4) (1;7;2).

3ananue Ne 12. Jlanbl KoopiMHATHI BepiiuH TpeyroiabHuka: A(—5;3), B(1;6) . C(7;-2). Toraa mivHa
Menuansl AM paBHa ...
1) 82;

2) /85;
3) /82
4) 5.

3amanne Ne 13. Jlanbr Bepmuubl TpeyronbHuKka: A(3;-1), B(0;4), C(-4;-2). Toraa miomanas Tpeyroib-
HUKa paBHA

3amanue Ne 14. Touxka A(—S;xﬁ) 3a7aHa B MPSMOYTOJbHOW CUCTEME KOOpauHaT. Toraa e€ monsipHbie

KOOPJIMHATHI PaBHHI ...

1) r=2¢§,¢:—%;
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7[ .

2) r=2ﬁ¢=g,

3) rz%”,cozzﬁ;

4) rzzﬁ,goz%”.

3amanue Ne 15. Jlano ypaBHeHue npsiMoii B o0mieM Buae 3x—5y—15=0. Toraga ypaBHeHHE 3TOH mpsi-

MOIi B OTpE3Kax UMECT BU] ...

Xy
n 2o
) 3 5
2) £+l:1;
5 3
3) E_Xz();
5 3
4 2 _ Y g
1/3 1/5

3ananue Ne 16. YpaBHeHue npsamoii, mpoxozsiiei yepes Touku A (5;-3) u B (2;4) umeer Buf ...

7 26
1 =—Xx+—;
)y 3573
7 26
2 =——Xx+—
) y=-gx+
3 3
3 =—=X+—;
R
4) y=—x+2.

3ananue Ne 17. YpaBHeHHEe NPAMON, TPOXOAsIIeN yepe3 Touky M(2;—5) napamienbHo npsamMon
4x+y—2=0 umeer BUJ ...

1) 4x+y-3=0;
2) x—4y-22=0;
3) 4x—y-3=0;
4) 4x+y+3=0.

3amanne Ne 18. KanoHndeckoe ypaBHEHHE dJUTHIICA C TTOTYyOCAMH a=5 U b=3 umeeT BUJ ...
2 2

n 4L oy
5 3
2 2

2) x_+y_=0;
25 9
2 2

3) x_+y_:1;
25 9
2 2

4) r Y _
25 9

1 2 2
G+D _y? =1. Torga paccrosHue mexnay e€ pokycamu

3amanue Ne 19. JlaHo ypaBHEHHE TUIIEPOOIIBI

PaBHO ...
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1) 55

2) 10;

3) L

4) 6.
3ananue Ne 20. L{eHTp OKpYKHOCTH x° —8x+ y° +6y+21=0 HaXOmUTCsA B TOUKE ...

1) (-4:3);

2) (43);

3) (-4:-3);

4) (4;-3).
3aganue Ne 21. [1nockocTh oTcekaet Ha kKoopAauHaTHbIX ocsix Ox, Oy u Oz orpe3ku ajmHou 3, S u 2 ef.
COOTBETCTBEHHO. Tor/ia ypaBHEHUE TUIOCKOCTH UMEET BHJ ...

1) 3x+5y+2z=0;

2) 10x+6y+15z—-30=0;

3) 10x+6y+15z=0;

y _X_Z
3 5 2
3ananue Ne 22. KaHoHuueckue ypaBHeHUsI IpsAMOIi, npoxoadiieii uepe3 Touku  A(-5;3;8) u B(2;0;6),
HMEIOT BHU] ...

x+5 y-3 z-8

1 ;
) -3 3 14
2) x—5=y+3=z+8;

7 -3 -2
3) x+5:y—3:z—8;
7 -3 -2
4) x+5:y—3:z—8.
2 0 6

3ananue Ne 23. Ha pucyHke n300paxeHo KOMIUIEKCHOE 4Hcio. Torjga ero Moayiab U apryMEHT paBHBI

Ay

1) ||=3v2,0=135";
2) |7=3V2,p=-135"; E~ .
3) |4 =18,p=-135"; ar
4) |o|=32.p=45"
3ananue Ne 24. 3Hauenue Boipaxenust (5—2i)(i+1)—3i" paso ...

1) 7+6i;
2) 3+6i;
3) 7;
4) 3+3i.
3amanrne Ne 25. Bee TOUKH KOMIUIEKCHOM TUIOCKOCTH Z=X+Yyl, TpUHAAJIekKaIue MHOKecTBY D, n3o0pa-

XKEHHOMY Ha PUCYHKE 45, yIOBIETBOPSIOT YCIOBHIO ...

D |z=1>1; ‘//”\\ “

2) |z-1>1;
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3) |z+1=1;
4) 0<|g<2.

Tect 2

3ananue Ne 1. YKa)KUTE COOTBETCTBHE MEXIY ONPEACIUTENIEM U PE3YIbTATOM €r0 BbIYHC-
JeHus

5 -2 3
nojo 1 2 1 -3
-5 3 1 2y 10;
& 1 0 3 -7
2y |0 2 1 4y 17,
21 0 = 4
7 _]‘ &1 -3
3 :
301
4 -5 0
2 1
0 -1 x
3ananue Ne 2. [lonoxutenbHblil kopeHb ypaBHeHus (1 1 5/=0 paBen .
2 x 2
. . [5x—y=3,
3ananue Ne 3. [lyctpb (xo;yo) — PpEeLIeHHE CHUCTEMBbl JMHEMHBIX YpaBHEHUU Toraa
4x+3y=10.
2X,— Y, paBHO ___ .
5 23
3amanue Ne 4. Jlana matpunia A={ 1 0 4 |. Eciu A-B=E, To marpunia B paBHa ...
7 5 2
I -1 4
|2 1 5§
8 6 3
4 23
2) |1 -1 44§
7 5 1
-4 2 3
3 |[-1 1 -4
-7 =5 -1
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6 -1 4
4H 12 1 5|
8 6 3

-1 2
5 8

CTOJIOLI0B MaTpHULIBI A paBHO

-7
3aganue Ne 5. Jlana marpuna B =[ 4 j Torna npousBenenue AB CylliecTByeT, €CJIM YHUCIIO

-1 2 3
3aganue Ne 6. Jlanbl Matpuibl 4 =[ ) ] u B =( J. ITycts maTpunia C=AB. Torna sneMeHT cy;
paBeH .

2 3k
3ananue Ne 7. Marpuna A4 = (1 6 j HE UMeeT 00paTHOM MaTpHLbl pH K,

paBHOM . ¥

[

3ananue Ne 8. Panr matpunsl A paseH 3. Torna panr marpunsl 2A paBeH

3amanne Ne 9. Ha koopamHaTHOHN MmIockocTH M300paxEH BekTop d . Torma

\ _:.

3aganue Ne 10. Jlano 1ByMepHOE BEKTOPHOE IPOCTPAHCTBO ¢ Oa3ucoM ¢, e,. Ecim Bextop ¢, =(-3;2),

CTro IICpBas KOOpAWUHATA paBHA .

TO BCKTOpP EZ MOXCT UMCTb KOOPAWHATHI ...

2
D é=|-1L%|;
) & ( ,3j

2) e,=(25);
3) e,=(6;—4);
4) é,=(3%-2).

3amanue Ne 11. JIuneiiHOe TPOCTPaHCTBO HE OOpa3yeT MHOKECTBO ...
1) KBagpaTHBIX MaTpHIl 2-T0 MOPSIJIKA,;
2) HaTypaJbHBIX YHMCET;
3) nelCTBUTEIbHBIX YHCENT,;
4) nBYMEpHBIX BEKTOPOB.
3ananue Ne 12. Vkaxure IIOJIO’KUTEIBHOE 3HauYEHUe k, pu KOTOPOM BEKTOPBI

a=03;—k;1+k) u b= (—2;—4; k) mepreHIUKYyISIpPHBL.
3amganme Ne 13. Jluneiinbiii omeparop mnepeBomut BekTopsl X, =(0;2) m X, =(—1;3) B BeKTOpHI

¥, =(=2:8) u y, =(=5;9) coorBercTBeHHO. Toraa Marpuia IMHEHHOTO OnepaTopa UMEET BUJ ...

2 3
1) A= ;
-1 4
0 2
2) A= ;
-1 3
2 -1
3) A= ;
3 4
-2 8
4) A=
-5 9
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-2 1 0
3amanue Ne 14. Marpuie A=| 1 0 4| cooTBeTcTByeT KBajpaTHuHas Gpopma
0 4 5

1) L=-2x"+xx, +4x,x, +5x,;

2) L=-2x"+2xx, +8x,x, +5x;

3) L=2x"+2xx, +8x,x, +5x;

4) L=-2x"+x,"+2xx, +8x,x, +5x,.
3ananue Ne 15. Kpaaparuunas gopma x° —3xy + 3y’

1) sBasieTcst oTpULIATEIBLHO OMPEACIEHHOM;
2) He SBIAETCS 3HAKOONPEACIEHHOM;
3) sBISETCA MOJIOKUTEIHHO OMPEACIEHHOM.
3ananue Ne 16. Koopaunatsl Touku C, cummerpuuHoil touke A(-1;4) oTHocuTenbHO Touku B(2;5),
PaBHHI ...
D (1;-4);
2) (5:6);
3) (0,5:4,5);

4) (1;7). )
3ananue Ne 17. [lanbl npsiMble (pucyHoK). HanMmenbmuii yrinoBoii koaddu-
[UEHT UMEET TpsMasi O] HOMEPOM . @
3ananue Ne 18. JlaHo ypaBHEHHME TMpsMOM B IApaMETPUUECKOM BUJE

) 3

x=31—4, } } \ o~

Toraa yriosoii ko3 duIueHT NpsMoil paBeH . G)
y=06t+5. 2

3ananue Ne 19. Touka M(3;-7) sBnsieTcss OCHOBaHMEM MEPIIEHANKYISAPA, OMYIIEHHOTO U3 Hadajga Koop-
JIUHAT Ha IpsiMyto. Toraa ypaBHeHHEe dTON MPSIMON UMEET BHL ...
1) 3x-7y=0;
2) 3x—-T7y-58=0;
3) 3x—T7y+58=0;
4) 3x+7y—-58=0.
3ananme Ne 20. KoopauHATEI IIEHTpa OKPYKHOCTH Xx° + y° +6x—7 =0 paBHHI ...
1 (0:0);
2) (3:0);
3) (-3;0);
4) (0;-3).
3ananue Ne 21. Jlano ypaBHeHue mapa6osisl y° =—12x. Torjaa ypaBHeHHe €€ IUPEKTPUCH UMEeT BU]|

1) x=6;
2) x=3;
3) y=3;
4) y=-3.
3aganune Ne 22. Touka A(—l;3;z) MPUHAJICKUT TUIOCKOCTH Sx+ y—2z7+4=0. Torna z paBHO .

x—1 Yo z+4

3aganue Ne 23. Yros Mexay npsSMbIMU T = y—4_z+2

w =" 272 apen (rpamycoB)
-3 0 3 5 o P —— VPVYEOR)
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3ananue Ne 24. Uncno 2i** —3i” —3i pasuo .

3ananue Ne 25. KoMmriekcHoe 9uciio z =2—2i B TPUTOHOMETPUIECKOM (DopMe 3amucu UMeeT BH ...

3) z= 2\/5[005 (—%j + isin(—%jj;

T T
4) 7=242| cos=+isin= |.
) ( 4 4)

T T
1 z=2\/5 COS — +sin— |;
: ( 4 4)

2) 2) z= 2(cos(—zj+ism(_ﬁn;
4 4

Keiichl

1.1 Ipeanpustrie MPOU3BOAUT MPOAYKIHUIO 2-X BUAOB — S| U Sy, UCHOJIB3YS JIJIs1 3TOTO ChIPHE ABYX THU-
noB — C; u C,. B Tabnuie npuBeneHbl HOPMBI 3aTPaThl ChIPbsi HA TIPOU3BOJCTBO €IUHUIIBI MPOIYKIIUH

Ka)kKJIOTO BHJIa 1 00BEMBI pacxoja 3a OJIUH JICHb:

HopwMmel pacxoza celpbs Ha €. TPOIYKINH, YCII. Bun ceipbst

el C, G
[Mponykums S; 4 3
[Iponykuus S, 5 2
Pacxopn ceipbst Ha | news, yci. en. 1700 890

HYCTB CIKCAHCBHO MPCANPUATHEC BBIITYCKACT X1 U X2 €. IPOAYKIHUH KAXKXIO0T0 BUJa COOTBETCTBCHHO.
Torna MaTe€MaTU4YCCKasA MOJCJIb CKCAHCBHOI'O BBLIIMYCKA MPOAYKIMU KaXA0I'0 BHJa MOXKET MMCTh

BUJ ...
4x,+3x, =1700,
{le +2x, = 890.
4x, +5x, =1700,
{3)(1 +2x, =890.

x+x,=17,
Tx,+7x, =2590.

9x, +5x, =2590,
x +x,=14.

1.2 JIns 3amaun 1.1 yCTaHOBUTE COOTBETCTBUE MEXKIY BHIOM MPOIYKIIMU U €KETHEBHBIM 00BEMOM €T0

BBIITYCKaA:

1. EsxxetHeBHBIN 00bEM BBIMTYCKa MIPOIYKITHH S;.
2. ExenneBHbII 00bEM BBITTyCKA MPOIYKIIUH S).

1) 150
2) 705
3) 104
4) 220

1.3 JIns 3amaun 1.1 u3BecTHA CTOMMOCTD €IMHUIIBI ChIphs Kaxaoro tuma: C=(8;12). Torga croumoctsb
CBIPBS, 3aTPaYMBAEMOr0 €KETHEBHO Ha MMPOU3BOJICTBO BCEH Mpoaykuuu 1-ro Buja, Oyner paBHa ....
2.1 JlaHHbIE 00 UCTIOTHEHUH OIOJKETa 32 OTUETHBIN Mepro/] IPUBEACHBI B TA0IHUIIE, B KOTOPOIl 3a1aHbI

KO3 PHUIHUEHTHI MPSMBIX 3aTpaT U KOHEYHAS MPOAYKIIHS OTpacIe:




[ToTpebnenue Koreunas
Ortpacib
Ne 1 Ne 2 npoaykuus (y.e.)
Ne 1 0,3 0,2 25
Ne 2 0,2 0,1 271

Torna marpuna K03 GUIIMEHTOB MOMHBIX 3aTPaT UMEET BUTT ...

1002 1

1 (-1
2) —
1000\ 2

59120

5 1 (70

3) 1 (90

59120

2.2 Jlns 3agauu 2.1 06bEM BanoBoi mpoaykiuu otpaciau Nel paBen .
3.1 IlorpeOurens TpaTUT BECh CBOM A0XO] Ha noTpedieHue AByx Osar A u B.

D 1 (3 2

)

2 .

_3j ’
20
70}’

20
90 )

B tabimne npuBene-

Hbl JAaHHBIC 3a TPU MECALA 00 00BéMax HOTpC6JI€HI/I$I 1 JUHAMUKE U3MCHCHUSA 10XO0Ja HOTp€6I/IT€JI$[ 10

OTHOUIEHUIO K MPEAbIAYIIEMY MECSLLY:

[ToTpebnenue
Mecsn Hoxon (y.e.)
bnaro A (exn.) bnaro B (exn.)
1 25 5
2 30 7 yBenuamics Ha 25%
3 32 10 yBenuumics Ha 16,8%

Torma oTHOIIEHHE CTOUMOCTH €IUHHUIIBI Oyara A K CTOUMOCTH CANHUIIbI Omara B paBHO ...

3
1) g;
5
2) g;
1
3) g;
1
4) >

3.2 Ecnu ctouMocTh enHuUIb! 65ara A paBHa 60 y.e., TO JJ0X0J MOTpeduTens B 3-M Mecsle U3MEHHUIICS

Ha y.€. (IT0 OTHONIIEHUIO K MPEIBIAYIIEMY MECSIILY).
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4. Meroauyeckue MaTepHaJibl, ONpeaeJs0lINe MPOLeIyPbl OLIECHNBAHUS 3HAHUIA,
YMEHHH, HABBIKOB U (MJIM) ONbITA AeATeJIbHOCTH, XapaKTepHu3yIuX Tanbl ¢Gop-
MHUPOBAHUA KOMIIETCHIIMH

YpoBeHb chOPMUPOBAHHOCTH KOMIIETEHIIUH B 1IEJIOM I10 IUCLUIUIMHE OIICHUBACTCS
— Ha OCHOBE pPE3yJbTaTOB TEKYIIETO KOHTPOJIA 3HaHWM (pEeHTHHra CTyJEHTa) B MPOILIECCE OCBOCHHUS
JUCIUIUTMHBI KaK UTOTOB CJIEAYIOIIMX OLEHOYHBIX MEPONPUITHI B TEUEHUE ceMecTpa (BCe PE3yJIbTaThI
BBIPAXKAIOTCS B IPOIEHTaX OT MAaKCUMYyMa):
® KOHTPOJIbHBIE PabOTHI MO KAXKAOMY paszieny (IIPOBOISTCS MO OKOHYAHUM M3Y4YEHHS pasjie-
na);
®  YCTHBIE OIIPOCHI [10 KaXA0MY paz/eny (IpOoBOJIATCS 10 OKOHYAHUU U3YyYEHUS pa3ziena);
e OIlIeHKa PabOThI CTYAEHTA Y JOCKHU (Ha KaXKIOM MPAKTUIECKOM 3aHATHH);
® HTOrOBOE TECTUPOBAaHWE IO BCEM pasjeniaM (B KOHIIE CeMEecTpa MO OKOHYAHWU W3YyYeHUs
BCEX PA3ICIiiOB).
— Ha OCHOBE PE3yJIbTAaTOB MPOMEKYTOUHON aTTECTAIlMM — KaK Pe3yJIbTaT PELEHUs 3a/1a4, BbIpaKEHHbII
B INPOLIEHTAaX OT MAaKCHUMaJbHO BO3MOKHOT'O (IIPOBOJUTCS Ha 3a4€THOMN Henese BO BPEMs IOCIEIHETrO
MIPaKTUYECKOIO 3aHATHUSA).

s cTyneHToB O4YHOW (opMbl OOy4yeHHS TEKYILIMH KOHTpPOJIb MPOU3BOAUTCS IO OAJIBHO-
PEUTHHIOBOU cucTteme. Bee pe3ysbTaThl KOHTPOJIS TEKYLIEH YCIIEBAEMOCTH OTPAXAKOTCA B KypHaJe
ydeTa MOCEIIEHNs 3aHATUH CTYACHTaMH. B KOHIle Ka)K0ro Mecsla ceMecTpa MpenoaaBaTellb BEIYNACI -
€T TEeKYIINI PEUTHHT CTyACHTa (B MPOLICHTAX ) M0 HAKOMUTEIHHOU CUCTEME, T.€. PEUTHHT 3a MOCICTHUI
MECSL CEMECTpA SIBISAETCS PEUTHHIOM 3a ceMecTp. Pe3ynbTaTbl BBIUMCIEHMsI PEHTHHIA 3aHOCSTCS B
€XKEMECSAYHBIM PEUTUHIOBBIN JINCT TPYyNIbl. IIOMUMO UTOrOB KOHTPOJIBHBIX MEPONPUATHI HA TEKYLIUN
PEUTHUHT BIMSET NOCEIAEMOCTD CTYIEHTOM ayIUTOPHBIX 3aHATUM U €r0 aKTUBHOCTH Ha 3aHATUSX.

Pe3ynbraTomM npomMekyTOUHON aTTECTALUHU SBIISIETCS OLEHKA «3aYMeHO» NN «He 3a4MeHO».
OneHka «3aumenoy BbICTABIIAETCS:

1) «aBTOMaTOM» — €CJIM PEUTHHT CTYyJI€HTa 3a ceMecTp He Huxe 75%;

2) ecnu pe3ysbTaT 3a4€THON pabOTHI (7151 CTYJIEHTOB C PEUTHHTOM HUXe 75%), MpOBOIMMOM B
TpaaUIIMOHHOM NMUCbMEHHOH popme, He HIke 50%.

O1eHKa «He 3aumeHo» BBICTABISETCS CTYACHTY, Y KOTOPOTO pe3yabTar 3a4€THOM paboThl Huxe 50%.

MCTOJII/IKa OIICHUWBAHHUA Ka4CCTBA PCHICHUA 3aJ1a4

B TEKVYIINX KOHTPOJBHBIX pad0OTax U B HTOrOBOU 3a4ETHOM padoTe

Kaxxnprit paznen MUCIUILIMHBI 3aBEPIIACTCS BBHITTOJTHEHUEM MHUCHhbMEHHON KOHTPOJIBHOU paOOTHI.
Ha xaxmyro yueOHYyIO TpyIIy COCTaBiIseTCs 4 BapuaHTa KOHTPOJBHBIX 3amanuii. Kak mpaBuio, oguH
BapHaHT COACPXKUT 3-6 3a7a4 B 3aBUCUMOCTH OT 00bEMa pazaena. Ha BoImonHEeHHE KOHTPOJIBHOH pabo-
Thl Ja€TCs B 3aBUCUMOCTH OT KOJMYECTBA M CIOXKHOCTH 3anad 45-90 muH. [Ipu BBINOJIHEHUM KOH-
TPOJBHOM MM 3a4E€THOM pabOTHI CTYACHTY pa3pelIeHO HCIOJIb30BaTh CIIPABOYHBIA MaTepua, CIelu-
QJIbHO CO3JIaHHBIN JUTSI 9TUX LIeJIe U HaXoAIIuiics Ha Kadeape, U KaabKyIarop.

Kaxnmas 3amaua B KOHTPOJIBHOW WJIM 3a4€THOM pabOTE OLICHUBAETCS OMPENEIEHHBIM YHCIOM
0aJIsIoB, KaK IpaBuiIo, OT 2-X (6osiee mpocThie 3ama4un) 10 4-X (O6osee caoxkHbIe). 3aTeM cyMMa OaJlsioB
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[0 BCEM 3ajJladyaM BBIpa)kaeTcs B IMPOLIEHTAaX OT MaKCHMaJbHO BO3MOXKHOI'O 3HAYEHHMs, MOJTyYCHHAs
1udpa 3aHOCUTCS B KYpHAI.

1) Ecnu 3agaua moJHOCTBIO pellieHa BEPHO, BEIOPAH ONTUMANBHBIA METOJ] PELICHHUs, PELICHUE N30k e-
HO T'PaMOTHO, JIOTUYECKH IOCIIEeI0BATEIbHO, APTYMEHTUPOBAHHO — MAKCHMAaJIbHO BO3MOKHBIN Oai,
T.e. 100%.

2) Ecnu B peuieHuH JOMYyIIEHbI HECYIIECTBEHHBbIE OIIMOKU, B LIEJIOM XOJ PEIICHUS BEPEH — MAaKCH-
MaJIbHO BO3MOXHBIN 0aut ymeHbInaercs Ha 0,5 Oaia.

3) Ecnu mpotiecc pemieHus B 1eIOM MPOBEAEH BEPHO, HO OTCYTCTBYIOT BBIYMCIUTENbHbBIC BBIKIAJAKU
WM apryMeHTalus — yMeHbliaercs Ha 1 6a.

4) Eciu pemeHne Hayato, HO HE JOBEACHO O KOHIA, WJIM B IMPOLECCE JOMYIICHbl 3HAYUTEIbHbIC
omnOku — ymenpraercs Ha 50%.

5) Ecnu npuBeneHs! OT/AEIbHBIC HE3HAYUTEIbHbIE MOMEHTHI B pemieHun 3anaun — 0,5 6ana.

6) Permienre oTCyTCTBYET MM MOJHOCTHIO HEBEpHO — () GaIOB.

MeToaMKa OICHUBAHMS KQUueCTBA OTBETOB IPU TEKYIIUX YCTHBIX OMPOCax

Texymue onpocsl NPOBOJATCS IOCTE 3aBEpIIECHUs KaKIOro pasjelna, Kak MpaBuio, B Gopme
OJUII-OMPOCOB, TOCJE YEro Ha STOM JK€ 3aHATHUHU CTYJCHTHI BBIOJHSIOT MMCHMEHHYIO KOHTPOJBHYIO
paboty. Kaxmprii BOIpoc OIEHUBAETCS ONMpeaeIEHHBIM YnciaoM 0amioB (1-2) B 3aBUCHMOCTH OT €T0
CIIO)KHOCTH U OOBEMHOCTH, 3aTE€M CyMMa IOJy4EHHBIX OasIOB MEPEBOAUTCS B MPOLEHTHI OT MaKCH-
MaJIbHO BO3MOXHOM.

1) Ecnu npu oTBeTe Ha 3a/laHHBIN BONPOC CTYAEHT B MOJHOM Mepe AEMOHCTPUPYET BiIaJeHUE MaTepua-
JIOM: TOYHO U YBEPEHHO HCIOJb3YET TEPMUHOJIOIHIO, YMEET MPOMIIIIIOCTPUPOBATh TEOPUIO KOHKPETHbI-
MU IpUMEpaMH, YMEET CBA3aTh TEOPETUUYECKHE MOJIOKEHHSI C paHEe 3YUYEHHBIM MaTepHalioM - MaKCH-
MaJIbHO BO3MOXKHBIN 0aii, T.e. 100%.

2) B nenoMm OTBET BepeH, HO COAEP)KUT HEOOJbIINE HETOYHOCTH - MAaKCUMaJbHO BO3MOXKHBIN Oai
ymeHbInaercs Ha 0,5 6anna.

3) Eciu cTyneHT AeMOHCTpHUpYET He MOJHOE BIIAJICHUE MATepPHalioM, HE BHIUT B3aWMOCBSI3H MEXIY
MOHATHSIMH B paMKax pazjiena, a TakKe ¢ paHee U3ydeHHbIM MatepraiioM — 50%.

4) Ecnu cTyneHT cnocoOeH 03ByYUTh TOJIBKO CaMH TEPMHUHBI, HE 00bsICHsIS UX cyTH — 0,5 Oamna.

5) Ecau oTBeT Ha BONPOC HE J1aH WJIU MOJIHOCTBIO He BepeH — () O6aoB.

MeTtoauKa OLICHUBAaHUS KauyecTBa Da6OTH CTYACHTA Y 1OCKHU

Ha KaXX10M HpaKTI/I‘IeCKOM 3aHATUN HpenouaBaTenL BBI3BIBACT CTYJIGHTOB K TOCKE pemaTL, KakK
HpaBI/IHO, 110 CHI/ICKy r‘pynnm HJIN 110 XKCIIAHUIO CTYJIGHTOB. Ka)I(JIBIﬁ BBIXO/ CTYJIGHTa OLICHUBACTCA OII-
penenéHapIM yucioM 6amios (1-2 6anna):

1) ecnu 3amada perieHa MOTHOCTHIO BEPHO, BHIOpAH ONMTHUMAJIBHBIN CIIOCOO pEIIeHHs, B MPOIECCe pe-
[ICHHs] TPUBOJISATCS YCTHBIE MOSICHEHHsI (CCBUIKU Ha OMpeIeTIeH s, TeopeMbl, (POpMYITbl), JaHBI BEpHBIC
OTBETHl Ha MOSBUBIIUECS BOMPOCH MPENOAaBaTessl WM CTYASHTOB — TOJHOE KOJMYECTBO OasioB
(100%);

2) ecnu 3a/1aya B IIEJIOM pellieHa BEPHO, HO €CTh HEJIOUEThI, I B MIPOIECCE PEUICHUS HET YCTHBIX TO-
SICHEHUH — 1osioBuHa 6amioB (50%);

3) ecnm 3a7a4a pernieHa B OCHOBHOM 3a CUET HAMpaBIISIONIMX JeHCTBUN mTpenonaBarens — 0,5 O6amna.
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MeToanKa OlICHMBAHKS KaUYeCTBa BBIITOJHEHHUS TECTa

[To oxoOHYaHWUM U3YUYECHHSI BCEX pa3zesioB TUCHUILIMHBI «JIuHeiiHas anrebpa» mpoBOIUTCS TECT B
KOMIIBIOTEPHOM KJlacce. Bpems Ha TtecT — 45 MUH, pa3pelieHo MCHOJIb30BaTh CIPABOYHbINA MaTepua,
CHEIMAILHO CO3/IaHHBIN AJIS ATHX IeJIel U HaXOASAIIUICS Ha Kadeape, U KalbKyIsaTop.

KonuuecTBo 6ai10B 32 KaXKJIblil BOIIPOC 3alIPOrpaMMHUPOBAHO MPHU CO3/IaHUU TECTa U BapbUpPY-
eTcsl B mpenenax oT 1 10 3-X B 3aBUCHMOCTH OT CJIOKHOCTH Borpoca (1 Gan 3a BepHBIM OTBET Ha BO-
MIPOC, TPOBEPSIOIINI YPOBEHb 3HAHUH CTYZAEHTa, 2 0ajuia — ypoBeHb YMEHHMH, 3 Oaiia — ypoBEeHb Bila-
nenuii). PezynpTaToM siBisieTcsl CyMMa MOJTYyYEHHBIX CTYIEHTOM OalljIoB, BbIpaKEHHAsI B MPOIEHTAX OT
MAaKCHMaJIbHO BO3MOKHOM.

Hpoue):wpa OpOBCACHUA HDOMC)KVTO‘IHOP'I aTrTeCTanuu

I CTYACHTOB 3a09YHOM d)ODMBI 06VT-IGHI/I$I

B Teuyenue cemecTpa CTyAE€HTHI 3a04HON (OPMBI O0yUYEHUS BBHIMOIHSIIOT KOHTPOJIBbHYIO paboTy
no nucruiuinbe «JIuneitnas anrebpay, 3atem 3a 7-10 qHel 10 Hauana ceccuu CAAIT €€ Ha MPOBEPKY Ha
kadenpy Boicuieii MatemaTuku @I'BOY BO «xeBckas [[CXAy». Torom mpoBepku KOHTPOIBHOMN pa-
OOTBI SBJSICTCS «3aUTEHOY» WJIM «HE 3a4TECHO». B TIepBOM ciiydae CTYJIEHT JOIMYCKAETCs K TMPOMEKYTO Y-
HOUM arrectanuu (3a4éTy), BO BTOPOM — HEOOXOIUMO HCIPABUTH YKa3aHHBIC OIIMOKUA M HEAOYETHI U
cAaTh KOHTPOJIbHYIO pa0oTy cHoBa. [IpomexxyTounast arrectamus (3a4€T) MPOBOAUTCS B MUCHMEHHOMN
dbopMe BO BpeMsi CECCHH COTJIACHO PACIHUCAHHMIO YYCOHBIX 3aHATHMA. Pa3pernieHo HCIoinbp30BaTh CIpa-
BOYHBIN MaTepual, CIeluaIbHO CO3IaHHBIN [T 3TUX LeIel U HaxoAdIuiics Ha kadeape, U KaabKyls-
Top. MeToauyeckie peKOMEHIAlMKU OIEHKHA KauecTBa BBIMOJIHEHHs 3a4€THON paboThI COBMAJAIOT C
aHAJIOTUYHBIMU PEKOMEHIAIUSIMU JIJISl OLIEHKH paboT CTYACHTOB OYHOU (hOpPMBI O0yUEHUSI.

OrneHka «3aymeHo» CTaBUTCS, €CIU CTYJIEHT B MPOIIECCe BHIMOTHEHUS 3a4€THON pabOThI Mpo-
JEMOHCTPHUPOBAII HE MeHee YyeM S50-TH MPOLIEHTHBINH YpoBeHb chopmupoBanHocTH KommeTeHiuit OITK-
7 u 11K-10; onteHka «re 3aumernoy - meHee 50 %.

MeTOI[I/IKa OIICHHWBAHHUA Ka4CCTBA BBIITOJHCHUSA KOHTDOJ’II)HOI\/’I Da6OTBI

JUIA CTYIEHTOB 3a0YHOU hOpMBI 00OVUEHUS

B pe3ynbrare npoBepku KOHTPOJIBHON paboOTHI CTy/AEHTa 3a04HOM (opMbl 00ydeHus npenoja-
BaTellb BBICTABJISIET B COOTBETCTBYIOIIEM KYPHAJIE «3aUTEHO» WM «HE 3auTeHo». KoHTponbHas pabora
3a4YTEHa, €CJIM BEPHO BBIMOJIHEHBI BCE 3a/1a4 MHIMBHUIYaJIbHOTO Ul KaXKJOr0 CTyJEHTa BapuaHTa (Ba-
pHAHT COOTBETCTBYET yueOHOMY IIU(PY CTYAEHTa), B MPOIECCEe PEUICHHs MPHUBEAECHb HEOOXOIUMbIE
MOSICHEHMUSI, cieNaHbl yepTexku. KoHTposibHas paboTa He 3auTeHa, €Cii pellleHbl He BCe 3a/1a4u, OOHa-
PY’KEHBI OLIMOKHU B PELIEHUSAX, HE MPUBEACHBI MOSICHEHUS, HE CIIEIaHbl YePTEKH WM BHIMOJIHEH Bapu-
aHT, HE COOTBETCTBYIOUINI yueOHOMY mu(py cTyAeHTa. B 3ToM citydae KoHTposibHas paboTa BO3Bpa-
I1aeTCsl CTYJIEHTY Ha J0paboTKYy.

BapuaHTel KOHTPOJIBHBIX pabOT U METOAMYECKHE YKa3aHHs JUIsl UX BBIIOJIHEHUS NMPUBEICHBI B
nocobun: Kysnernosa, O.B. MaremaTnka [ D1eKTpOHHBINA pecypc] : METOUYECKHEe YKa3aHUs JJIsl CaMo-
CTOSITENIbHOU paboThI CTYAEHTOB 3a04HON (pOpMBI 0O0YUEHHS 110 HaNpaBiIeHUsAM OakanaBpuara "DKOHO-
muka", "Menemkment" / O. B. Kysunenosa ; ®I'6OY BIIO Nxesckas 'CXA, 2014. — 78 ¢. — Pexxum
nocryna: http://portal.izhgsha.ru/docs/23012017 _19704.pdf
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