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1. Hean u 3a1a4u 0CBOEHH AUCHUILIMHBI
Wzyuenue aucuuminHel «JIuHeliHas anreOpa U aHalIUTHYECKasi FEOMETPUs» 00eCIIeUMBAET TEOPETHUECKYIO

MOATOTOBKY M MPaKTHYECKUE HABBIKU B 001aCTH anreOpbl U TeOMETPHH.

B xypce paccmaTpuBaroTcs CleAyIolue pa3aeibl anreOpsl 1 TeOMETPUH: TEOPUsl MaTPHUI] U OTpeIeIUTeNeH,
CHCTEMB! JINHEHHBIX anreOpanyecKux YpaBHEHHMH, BEKTOpHas aiaredpa, CHCTEMbl KOOPIMHAT, ajaredpandeckue
JIMHUY HA TUIOCKOCTU U B IPOCTPAHCTBE.

Heasimu ocBOCHUSI JaHHOW Y4€OHON TUCIMIUIMHBI SIBISIOTCSI:

— BBEACHHE CTYJICHTOB B KpPYI MaTeMaTH4YEeCKUX IOHATHI, aNrOpUTMOB M MOJAENEH, HCIOJB3YEMBIX IIpU
PELICHUN IPAKTUYECKH BCEX COBPEMEHHBIX HAyUHO-MCCIEI0BATENLCKUX U IPUKIIAIHBIX 3a1a4;

—  YCBOEHHE CTYACHTaMU IOHATUH M TEOPEM MaTEMAaTH4ECKOro aHajlu3a, HEOOXOOUMBIX NPHU U3YUYCHHU APYTHX
MaTeMaTHYEeCKUX U Mpo(ecCHOHATbHBIX AUCIUIIIIH;

—  ¢QopMupoBaHHE y CTYJCHTOB HAaBBIKOB HCIIOJNIb30BaHMUsI MAaTEMaTH4ecKOro S3blKa W MaTeMaTHYeCKOH
CHMBOJIMKH TIPH IIOCTPOECHUM MOJENIEH Pa3lUYHbIX MPOLECCOB M NPUMEHEHHSI MATEeMaTHYeCKUX METOJOB MPH
pelieHny 3a1a4 B npodeccuoHanbHou cdepe;

npruoOpeTeHNEe HaYaIbHOTO OTBITa OCTPOCHUS MPOCTEHIINX MAaTEMAaTHYECKUX MOJIEJICH.

3agayu AMCHMILIMHBI

—  00Oy4YuTh CTyIEHTOB OCHOBaM anreOpbl U TE€OMETPHH;

—  chopMupoBatTh y CTyIEHTOB HaBBIKH CAMOCTOSITENILHOM paboThl ¢ y4eOHOH U HaAyYHOU JINTEpaTypoii;

—  Hay4YuThb CTYJCHTOB INPUMCHATH MATEMaTHUYECKYyI0 CHUMBOJIMKY TpU (HOPMYIHPOBAHMH NMPO(ECCHOHATBHBIX
3a[1a4, aHIN3UPOBaTh U MHTEPIPETHPOBAThH YCIOBHSA 331a4H U IIOJIyUYCHHBIE PE3YJIbTAThI;

—  chopMupoBaTh 1 pa3BUTH HABBIKW MIPUMEHEHUS METOJIOB anreOpbl U TEOMETPHUHU TPU PELICHUH MPAKTHYECKUX
3a7a4 B poheCCHOHAIBHOM chepe.

Ob0bexkTamMu podecCHOHATHHON ACSITETFHOCTH B paMKax M3ydaeMOW AMCHUTUIMHBI (MOMYIISA) SBIISIOTCS:

CJIOKHBIE MH(OPMAMOHHBIE, OPraHU3aLMOHHO-TEXHUYECKUE YEIOBEKO-MAIIMHHBIE CHUCTEMbl M TEXHOJIOTHH, a

TaK¥XKE O6'bCKTI)I, TpC6yIOlLII/I€ JJ1 ynpaBJICHUS CUCTEMHO-aHAJIMTUYICCKOT'O NoAXoaa.

2. Mecrto aucuumiunel B cTpykrype OIIOIT
JlaHHasi TUCHMIIMHA OTHOCHUTCS K 0a30BOM 4YacTH MOATOTOBKHM OakaynaBpoB 1o HampasieHuto 01.03.02
«IIpuknanHas maTemMaTtuka U nH(GoOpMaTukay, o0s3aTebHa JJisi OCBOSHHUS Ha IepBoM roay ooyuenus (1 cemecTp).

Kypc onupaercst Ha 3HaHUS 31E€MEHTApPHONM MATEMATHKU U BBIUKCIUTEIbHBIE HABBIKM B PaMKax MPOrpamMMbl
CpeJIHEN IKOJIbI.

SIBnsieTcss OCHOBOM JUISl NIOCTPOEHMS Psiia JAlNbHEMIIMX MAaTeMaTUYECKUX M NPUKIAIHBIX KypcoB: «Teopus
BEPOSITHOCTE W MaTEMaTUYECKas CTATUCTHUKA», «JlUCKpeTHass MareMatuka», «Teopuss CHUCTEM U CHUCTEMHBII
aHanu3», «MaTemaTuueckass JIOTMUKa WU TEOpUsl alropuTMoB», «Metoasl onTumuzauum», «MoaenupoBaHue
cuctem», «HucieHHble METOIbI», « Teopusi IPUHATHS PELICHUI.

3. IlnaHupyemble pe3yJIbTaThl 00y4UeHHUS MO0 THCIUTLINHE
HuctumnuHa «JIuHeiiHas anreOpa W aHAIMTHYECKas T'€OMETPHUS» CHOCOOCTBYeT (HDOPMUPOBAHUIO Y
CTYICHTOB Cleayiomux kommeTeHnui, npeaycMoTpeHHpix @OI'OC BO mno wnampaBnenuio «[IpukmagHas
MaTeMaThKa U WH(QOpPMAaTHKa» B COOTBETCTBHU C BHIAMHU NPOGECCHOHAIBHON NEATENBHOCTH: MPOU3BOJICTBEHHO-
TEXHOJIOTUYECKON M HAy4YHO-UCCIIE0BATENbCKOM, a TaKkKe crienrain3anue «MareMaTu4eckoe MOJIETUPOBaAHUE):

®opmupyemMble NuaukaTopbl 10CTHKEHUS
N IInanupyemble pe3yJIbTaThl 00y4eHHUs 110
KOMIIETEHIIUH KOMIIETEeHIN i
JUCHMIIMHE (MOXYJIIO)
(k00 u HaumeHo8aHUEe) (k00 u popmynuposxa)
3HaTh cHeru(UKy CUCTEMHOTO IMOAX0/1a
3HaTh CHEU(HUKY JOTMIESCKUX METOJIOB aHAJH3a H
VK-1 Cnocoben VK-1.1. Ananusupyer 3anady, CHHTE3a
OCYIIECTBJISATH IMOMCK, BBIICIAS €€ 6330B51e VYMmeTn MIPOBOAUTH aHAJIU3 3aJavdu, BBIJACIIATE €€
KPUTHYECKUN aHaJIu3 U COCTaBIISIONIHE 6a30BbIC COCTABIISIOLINE U YOPMYIUPOBATH
cUHTE3 HH(OpPMALIAH pe3yJIbTaThl, KOTOPbIE HEOOXOIUMO JOCTUTHYTh
9
IIPUMEHSTh CHCTEMHBIN YMeTh MPUMEHSTh CUCTEMHBIH MMOAXO/T IJIsl aHAI|3a 1
IIOAXOJ JUIsl PELICHHS pENICHUS IOCTABJICHHBIX 33134
MOCTABJICHHBIX 33124 VK-1.2. Onpenensier u Brnagets HaBbIKaMU pabOTHI C HAYIHOU U yueOHOM
pamkupyeT HHPOPMAIIHIO, JTUTEepaTypon
TpeOyeMyI0 JJIs PEIICHHS Bragers MeTo1aMi KPUTUYECKOTO aHATTN3a M CUHTE3a
MTOCTABJICHHOM 33724t nH(pOpMaIuu




OIIK-1 Cnocoben
MPUMEHSTh
(yHIaMeHTaTbHBIC 3HAHUS,
MOJTy4eHHBIE B 00JIaCTH
MaTeMaTHYECKUX U (HJIH)
€CTECTBCHHBIX HAYK, U
UCIIOJIb30BaTh UX B
npoecCuoHaIbHON
JeSTeIILHOCTH

OIIK-1.1. ®opmynupyet
0a30BbIC TIOHATHS, IOKA3bIBACT
OCHOBHBIE MOJIOKEHUS TEOPHH

MaTeMaTHYECKUX U
€CTECTBEHHO-HAYYHBIX
JUCLUIUIMH U PelIaeT TUTIOBBIC
3a7a4il ¢ IPUMECHEHHEM

CTaH/IapTHBIX ITOJIXO/IOB.

3HaTh OCHOBHYIO TEPMHHOJIOTUYECKYIO Oa3y
MaTeMaTHYECKUX M €CTECTBEHHO-HAYIHBIX
JUCIIUTUTH, (POPMHUPYIONIYIO CIIOCOOHOCTh PEIIaTh
po(ecCUOHAIBHBIC 3a/1a4l B COOTBETCTBUU C
POQUIEM ITOATOTOBKH

3HaTh CTAaHAAPTHBIC MMOAXOAbI IJIA PCHICHUA TUIIOBBIX
3aJa4 B 00J1acTH MaTEMAaTHYECKUX U €CTCCTBEHHO-
HAay4YHBIX JUCHUIIIINH

YMmeTh AOKa3bIBaTb OCHOBHBIC IMOJIOXKCHHUA TCOPHUU
MAaTEMATUYCCKUX U €CTECTBCHHO-HAYYHBIX
JUCIHUIIINH

YMeTh BBIONHSTE CTAHAAPTHBIC JICHCTBHS, PEIIATh
TUTIOBBIE 33191 C YYETOM OCHOBHBIX TIOHSATHH H
001X 3aKOHOMEPHOCTEH, (hOPMYIIMPYEMBIX B paMKax
0a30BbIX TUCIUTUINH MATEMATHKU, HHPOPMATHKH U
CCTCCTBCHHBIX HAYK

OIIK-1.2. Ucnons3yeT
($byHIaMEeHTaIbHBIN anmapar
MaTEMAaTUYCCKUX U
€CTCCTBCHHOHAYYHBIX
JUCLUIUIAH JUTS TOCTPOCHUS
MOJIeJICH U BBIYMCIUTENBHBIX
CXEM IpH Pa3pabdOTKe PelICHU
MPUKIAIHBIX 3a0a4 B 00JacTi
po(hecCHoHaTHHBIX HHTEPECOB

YMeTh UCTIoNB30BaTh GyHAaMEHTATBHBIN
MOHSATUHHBIN anmapaT MaTeMaTHYECKUX,
€CTECTBEHHO-HAYYHBIX TUCITUTLINH H METOIBI
MOJEIUPOBAHUS I (bopMam/BauI/H/I NPEAMETHBIX
3a/1a4 npo(ecCHOHATBbHON NeITeITHhHOCTH

YMeTh aHaM3UpOBaTh, BEIOUPATh U IPUMEHATh
0a30BbIe MOZICIIH, METO/IBI U aJITOPUTMBI
MOJIEIMPOBAaHUA JJI TOCTPOEHUS Mozenell u
BBIYUCIUTEIBHBIX CXEM IIPU pa3pabOTKe peIIeHuH
NPUKJIAIHBIX 3a7a4 B 0071aCTH POeCCHOHANBHBIX
HWHTEPECOB

Brnanets HaBbIKaMu paboThI ¢ Y4eOHO TUTEpaTypoit
1o 6a30BBIM AUCLUITIIMHAM MAaTEeMAaTHKH,
MHQOPMATHKH U €CTECTBEHHBIX HAYK

OIIK-2 Cniocoben
UCIIOJIb30BaTh U
aIanTHPOBATh
CYIIECTBYIOILIUE
MaTEMATHUYCCKUEC METOAbI 1
CUCTEMBI
MIPOrpaMMHUPOBAHUS JUIS
pa3paboTKu U peanu3anuu
QITOPUTMOB PEIICHUS
MPUKIAJHBIX 33124

OIIK-2.1. Ucnons3yeT
CYILIECTBYIOIINE
MaTeMaTHYECKHE METOJIbI IS
pa3paboTku Moesnei
HENIPEPBIBHBIX U JUCKPETHBIX
00BEKTOB MPH PELICHUU
MPUKIAIHBIX 33724

3HATh TEOPETUICCKUE OCHOBBI JIJIs1 pa3padoTKU
Mo/ielieil HeMPEPBIBHBIX M JAUCKPETHBIX 00BHEKTOB B
o0nacTu mpoeCCUOHANBHOM JIEATSIbHOCTH

34 gacoB - JIEKIUH;

4. O0beM IMCHHUILIHHDBI

OO0beM AUCHUIIIUHBL (MOAYNS) HAa O4YHOM (popme 0OydeHHs cocTaBisieT 4 3a4eTHBIX €IUHUIIBI,
Bcero 144 akageMHU4ecKnx 4acoB, U3 KOTOPBIX:
113 yacoB cocTaBnsieT KOHTaKTHasi paboTa 00yUaIOIIETrocs C MPEnoJaBaTeIeM:

34 yacoB - mpakTUYECKHe (CEMUHAPCKUE) 3aHATHUS;
31 yacoB cocTaBisSeT CaMOCTOATEIbHAS padoTa 00yJaromerocs.
[IpomexyTounas aTTecTamus — dK3aMeH (4549acoB).




Ounas hopma oOydeHHs.

5. ConepxaHue TMCUMILUIUHBI (MOTYJIs1)

[Ipu peann3anuu AUCHUIUIMHBI OPraHU3YyETCs IPAKTHYECKas IIOArOTOBKA IyTEM IPOBEICHHUS IPAKTUYECKUX 3aHATUN.
ITpakTrdeckas MOArOTOBKA IIPU U3yYEHUH NUCLUIUIMHBI PEAIN3yETCsl HEMOCPEACTBEHHO B YHUBEPCUTETE.

B TOM YHCIIE:
Beero KonrakTHas padora (paboTa BO B3aUMOJICHCTBHUH C
HanmeHoBaHHe pa3/ieNioB U TEM AUCIMILIHHBI (MOITYIIS) (axagem. npero/aBarenem) CamocrosTenbHas
yacel) [IpakTnueckue Ta6ODATOPHEIC pabora
Jlexkmun | (ceMHHApCKUE) paTop KPII | Bcero o0ydaromerocs
SAHSTHSL 3aHATHA
1 cemectp
Paznen 1 ManI/IHI)I. Onpenenurenu. CUCTEMbI IUHEHHBIX 32 12 12 24 8
yYpaBHEHUH.
Pazgen 2. BekropHas anreopa. 18 6 6 12 6
Paznen 3. Ilpsimas 1 mJIOCKOCTb. 18 6 6 12 6
Pasnen 4. Kpusele BToporo nopsiaxa. 13 4 4 8 5
Paszgen 5. IIoBepXHOCTH BTOPOTO MOPsIIKa. 18 6 6 12 6
[IpomexxyrouHas arrecrauus: 45
JK3aMeH
HToro 3a cemecTp 144 34 34 68 31




Coaepxxanne pa3gesa

Paznen 1
Marpunsl.
Onpeaenurenu. CUCTEMBI
JIMHEHHBIX YPaBHEHUM.

[TonsiTue maTpuiibl. OCHOBHBIE OTIEpalliy HAJ MAaTPULIAMU U UX CBOMCTBA: CIOKEHUE
MaTpul, YMHOKEHUE MATPULbI HA YUCIIO, YMHOXEHUE MAaTPULl, TPAHCIIOHUPOBAHUE.
OnpenenuTeny BTOPOTO U TPETHETO MOpsAKoB. [loHsTHE OnpenenuTens N — mopsiaka,
obmrast popmyna. CBoiicTa onpeaenuTeneii. MUHOPHI U aNreOpandecKue JOMOTHEHUS
a1eMeHTOB MaTpuIlkl. CIIocOOBI BEIYHCIIEHUS onpenenuteneii. OopatHas matpuma. N-
MepHOe apru(pMeTHIECKOe BEKTOPHOE IPOCTPAHCTBO. JIMHeHAs 3aBUCUMOCTD U
HE3aBHCUMOCTDH apr(PMETHUCCKUX BEKTOPOB. PaHT MaTpuIikl, Teopema o panre. CriocoObt
BBIYHMCIICHHS PAHI'a MATPULBL: METOJ OKAMMIIIOIIMX MUHOPOB, METOJI 3JIEMEHTAaPHBIX
npeoOpazoBanuii. [loHsTHE CHICTEMbI TMHEWHBIX ypaBHEHH U ee pemeHusi. OCHOBHBIE
onpenenenus. Teopema Kponekepa-Kanemnu. [IpaBuno Kpamepa. Pemenne cucteMsl ¢
WCIIOJIb30BaHUEM 00paTHON MaTpuilbl. CTPYKTypa 00IIero pelieHus COBMECTHON
HEOTHOPOTHOW CHCTEMBI INHEHHBIX ajdre0panveckux ypaBHeHUH. OTHOPOIHBIE CUCTEMBI
JIMHEHHBIX aNreOpandeckux ypaBHeHUH. OyHIaMeHTaIbHas CUCTEMA PEIICHUH
OJTHOPOJTHOM CHUCTEMBI JIMHEHHBIX alreOpandeckux ypaBHeHUH. Meron
MOCIIEI0BATENBHBIX UCKITFOUEHUH ["aycca peleHns cucTeM JTMHEHHBIX anreOpandecKux
YpaBHEHUH.

Paznen 2.
BexTopnas anrebpa.

CucTtemMbl KOOPAMHAT: 1€KAPTOBbI MPSMOYTOJIbHBIE CUCTEMBI KOOPIMHAT Ha IUIOCKOCTH U B
MPOCTPAHCTBE, NOJSIPHBIE KOOpAUHATHL. [IpocTeiiiiue 3aqaun aHATUTUYECKON Tr€OMETPUU.
ITonsTHE BEKTOpA, IMHEHHBIE ONIEPALIMM HAJl BEKTOpaMu. JInHelHas 3aBUCUMOCTD
reoMeTpuyeckux BeKTopoB. ba3uc Ha miockocTy U B mpocTpancTBe. KoopauHatst
BekTOpa. [IpsMOyronpHbIe 1EKapTOBBI CHCTEMBI KOOpAMHAT. CKaIsIpHOE MPOU3BEICHHE
BEKTOPOB. Y CIIOBHE OPTOTOHAIBHOCTH JIBYX BEKTOPOB. BBIpaskeHHE CKAIPHOTO
IIPOU3BEIEHUS YEPE3 KOOPAMHATHI BEKTOpOB. BexTopHOe npousseneHue. Yciaosue
KOJUIMHEAPHOCTH JIBYX BEKTOPOB. I '€OMeTpHUeCKUii CMBICI BEKTOPHOTO MPOU3BEICHUSI.
BrIpaykeHre BEKTOPHOTO POU3BEACHUS Yepe3 KOOPAUHATHI BEKTOpOB. CMelaHHOe
MIPOM3BEIEHUE TPEX BEKTOPOB. | €OMETpUUECKHil CMBICT CMEIIAHHOTO MPOU3BEICHUSI.
BrIpakeHne cMelIaHHoro Npor3BeIeHHUs Yepe3 KOOpIMHATHI TEPEMHOKAEMbIX BEKTOPOB.

Paspgen 3.
IIpsiMas 1 II0CKOCTb.

YpaBHEeHUs IPSIMOH HA TIOCKOCTH: 00IIiee, B 0Tpe3Kax, KAHOHIMYECKOE,
MapaMeTpHIecKoe, ¢ YIIIOBBIM KO3(Q(PHUIIMEHTOM, HOPMUPOBAHHOE, YPaBHEHHUE TIPSMOIA,
MPOXOJIAIIEH Yepe3 JIBE 3aJJaHHbIE TOUKU. PaccTOsIHUE OT TOUKHM J10 IPSAMOM Ha MIIOCKOCTH.
YpaBHEHHUS IJIOCKOCTH B MIPOCTPAHCTBE: 0011ee, B OTPe3Kax, HOPMUPOBAHHOE, YPABHCHHE
IJIOCKOCTH, MIPOXOJAIIEH Yepe3 TpH 3aJaHHbIe TOUKH, HE JIeKAIUe HAa OJHOM MPsMOil.
PaccrosiHue OT 3aJaHHOM TOYKH 10 IUIOCKOCTU. Y PaBHEHUS IIPSIMOM B IIPOCTPAHCTBE: KaK
JINHUM NIEPECEUYEHUS JIBYX TUIOCKOCTEMN, KAHOHMYECKHUE, TapaMETPUUECKUE, YpaBHEHUS
OpsIMOM, MPOXOAsIIeH uepe3 ABe 3adaHHble TOUKH. [IpsiMas U MIO0CKOCTh B MPOCTPAHCTBE.
HccnenoBanue B3aMMHOTO PACIOIOKEHUS MPSIMOM U IIIOCKOCTH.

Paznen 4. JInHMK BTOPOTO MOpSIIKa Ha IUIOCKOCTH: JUIHIC, Tunepbona, napabdomna. OnpexnenexHue,
Kpussie Broporo o0mmue xapaktepucTuku. KanoHndeckoe ypaBHeHUE, Ucciae10BaHUE (POPMBIL.
HOpsIZIKA. OKCIEHTPHUCUTET, TUpeKTprchl. O0IIee ypaBHEHHE KPUBO.
IToBepxHOCTH BTOpOrO NIopsiaka. O6Iee ypaBHEHHE TIOBEPXHOCTH BTOPOTO MOPSAIKA.
Pa3nen S. Kanonnueckne ypaBHEHMs U BUJ TOBEPXHOCTEH: 3JUIUIICON A, OXHOIOIOCTHOTO
[loBepxHocTH BTOpOoro | runepoosionja, ABYHOJIOCTHOTO THIIEPOOION A, SITUIITHYECKOTo apadononaa,
HOpPSIZIKA. runep6onmueckoro nmapabdononna. LlmmuHapruueckre TOBEpXHOCTH, KOHUYECKUE

MTOBEPXHOCTH.

6. IlepeyeHb y4eOHO-METOAMYECKOr0 0O0ecneYeHUsI MO TUCHUTIIHHE (MOIY.TI0)
Jnist obGecriedeHrs peanu3anuy IporpaMMbl JUCHUIUIMHEL (MOAYISA) pa3paboTaHBbl:

— METOIMYECKUE MaTepUaIIbl K JIEKIIMOHHBIM U TPAKTUYECKUM (CEMUHAPCKUM) 3aHATHSM;

— METOIMYECKNE PEKOMEH AU JUIsl IPEN01aBaTes;

— METOJMYECKUE MaTepUAIIbI 110 OPTraHU3alUN CAMOCTOSTEILHONW PaboThl 00yYaroIuXCs;

— METOAMYECKUE MaTepHallbl 0 OpraHu3alMy U3y4eHHs AUCHUILIUHBI (MOIYJIs) C IPUMEHEHHEM
3IIEKTPOHHOT'O OOYYEHUs, TUCTAHIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA;

— MCTOAHNYCCKUC PCKOMCHAAIHUU IJIid 06yqaloumxcs1 C OI'paHUYCHHBIMH BO3MOXHOCTAMU
30POBbsI U MHBAJIUJIOB 110 OCBOEHUIO IPOTrPAMMBI JUCLHUIUIMHBI (MOAYJIA).




MeTtonudyeckue MaTepHalbl M0 TUCHUIUIMHE (MOIYII0) U 00pa3oBaTeNbHOM MpOrpaMMe B IEJIOM
MPEACTaBICHBl Ha OQUIIMATBLHOM caiiTe oOpa3oBaTenbHOW opranm3anuu (pasgen «CBemeHust 00
oOpa3oBaTenbHOI opranuzanun» - OopazoBanue - OOpa3oBaTeIbHbIC TPOrPAMMEI).

7. oHJ OLEHOYHBIX CPEACTB N0 JUCHUIINHE (MOAYJII0)

Jns arrectanuu oOy4yaroUIMXcs Ha COOTBETCTBUE WX NEPCOHAIBHBIX JOCTHKEHHH MO3TarHBIM
TpeOoBaHUSM 00pa30BaTENBHOM TMPOTrpaMMbl IO AUCHUIUIMHE (MOAYNI0) pa3paboTaHbl  (POHIBI
OLICHOYHBIX CPEJICTB, MO3BOJISIOUIUNE OICHUTh pPe3yJabTaThl OOyueHHUs (3HAHMS, YMEHHs, HABBIKH) U
chopMupoBaHHbie (popMHUpyeMble) KOMIETEHUUU. DTU (OHABI BKIIOYAIOT TEOPETUYECKHUE BOIPOCHI,
TUIIOBBIE TPAKTHUECKUE 33/JaHUs, KOHTPOJbHbIE paboTHI, JOMamIHHE paboOThl M HWHBIC OLIEHOYHBIE
MaTepuaibl, HCIOJIb3yeMble NpU MPOBEACHUM MPOIEAYp TEKYLIEro KOHTPOJS YCIIEBAEMOCTH U
IIPOMEKYTOUYHOM aTTECTALUN.

@DOH/IbI OIIECHOYHBIX CPEACTB MPEACTABICHBI B PUIIOKEHUHU K pabouel mporpaMmme.

[Tpu HEOOXOMMMOCTH OOydalOIIMecs C OrPAaHMYCHHBIMH BO3MOKHOCTSIMHU 3/I0POBBSI U WHBAJIUIBI
o0ecreynBaroTCs OLIEHOUYHBIMH MaTepHaiaMu B (hopMax, aJanTUPOBAHHBIX K OTPAHUUYEHUSM UX 3]I0POBBS
Y BOCIIPUATHUS UH(POPMALUH:

s nuy ¢ HapyweHusMU 3peHusL:

— B TIeYaTHOM (popMe yBeTHMUEHHBIM MIPU(TOM,
— B (hopMe PIIEKTPOHHOTO JOKYMEHTA,

— B popme ayanoaiina,

— B IeyaTHO# ¢opme Ha s3bIKe bpaiins.

Lna nuy ¢ napywenusamu cuyxa:

— B Ie4aTHOM opme,

— B ()OpME AIIEKTPOHHOTO JTOKYMEHTA.

s nuy ¢ napywenusmMu 0nopHo-08UamenbHO20 annapama.:
— B mie4aTHoM (opme,

— B opMe DIEKTPOHHOTO JTOKYMEHTA,

— B (hopme ayauodaiina.

8. PecypcHoe o0ecnieueHue
Ilepeyennb auTEepaTypsl

Ocnoenasn yuebnaa numepamypa

1. Uneun B.A. Jlunelinas anre6pa: YueOnuk st By3oB / Unbun B. A., Tlo3usk O. I'.; Ilox pen.
A.H.TuxoHoBa u 1ip. - 6-e u3a.,crep. - M.: ®uzmariur, 2005. - 280c.

2. Unbun, B. A. Anaimtudeckas reometpus / B. A. Unsun, O. T'. Tlo3usk. — M. : ®usmariur,
2002. — 240 c.

3. COopHUK 3a/1a4 TI0 MaTeMaTuke Jijis BTy30B: B 4 u.: YueOHoe ocoOue. U.1: JIuneiinas anredpa u
OCHOBBI MareMarudeckoro ananuza / boiaro B. A. [u np.]; [lox obur.pen. Edumo A. B.,
Hemunosuu b. I1. - M.: ®uzmarnur, 2004. — 480c.

4. Jluneiinas anrebpa: yue6. mocobue/ T.B. KombutoBa. — JlyOHa: MexayHapoaHBI YHUBEPCUTET
MIpUPO/bI, 001IecTBa U uenoBeka «Jyona», 2011. — 150 c.

5. Ananutudeckas reomerpusi: yde0. mocobue/ T.B. KombuioBa. — JlyOna: MexayHapoIHBIHA
YHHUBEPCHTET MPUPOJIBI, 00IIecTBa 1 YenoBeka «/{yoHa», 2009. — 140 c.

Jononnumenvnasn yuednaa numepamypa

1. bexnemumes J[.B. Kypc anamuThueckoil reomMeTpuM W JUHEWHOW anreOpbl: Y4eOHUK /
bexnemumes JImutpuii Bnagumuposud. - 9-e u3z.,ucnp. - M.: @usmarmur, 2002. - 375c.

2. bexnemumeBa JILA. COOpHHK 3alad TIO AHATUTHUYECKOW TEOMETpPHH M JIMHEHHOW amnredpe:
VYuebnoe mnocobue / beknemumena JI.LA., TlerpoBuu A.}O., Uybapor W.A.; Ilox pen.
J1.B.bexnemumena. - 2-e uzn.,nepepad. - M.: ®uszmatnut, 2001. - 496¢.

3. IIpockypsikoB N.B. CoopHuK 3amau mo JuHEHHOUN anredpe: YueOHOe mocoOue Il BBICIIETO U
cpeaHero crneuuanbHoro oobpasosanus / IlpockypskoB U. B. - 8-e m3a. - M.: Jlabopatopus
Bazosrix 3nanui, 2003. - 384c.



Ilepuoouueckue uzoanusn

1. Bectnuk MockoBckoro yHuBepcuteta. Cepusi 1, Marematnka W MexaHUKa: [DJICKTPOHHBIN
pecypc]: Hay4HbIH KypHAI/ yapeauTenb: Mock.yH-T uM. M.B.Jlomonocosa; ti.pen. O.Bb.JIymanos.
-M.:MTI'Y, 2013.

2. Bectauk MockoBckoro yausepcurera. Cepus 15, BeruucnurensHas MaTeMaTHKa U KHOCPHETHKA!
[DnekTpoHHBIN pecypc]: Hay4HbId >KypHa/yupenutenb: Mock.yH-T uMm. M.B.JlomoHOCOBa;
ri.pen. O.b.JIynanos. -M.:MI'VY.

3. BectHuk MexayHapoJHOTO YHHUBEpPCUTETa NpPHUPOIbI, oOlecTBa U 4yenoBeka «JlyOHay.
Nel(32)/2015/ rn.pen. A.C.Aenukun. — JlyOHa: MexayHapOIHBI YHUBEPCUTET IPUPO/IBI,
obmecTBa 1 yenoBeka «/lyona», 2015. — 92 c.

Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTEepHET»
Inekmponno-oudIUOMeuHvle cucmemsl U 0a3vl OAHHBIX
1. VumBepcuteTckas  OuOnIMoTeka  OHJAWH:  DJIEKTPOHHO-OMOIMOTEYHAass  cHCTeMa.  —

http://biblioclub.ru/.

2. IOPAMNT: O6pasosarenshas miatdopma. — https://urait.ru/.

3. Znanium.com: DiekTpoHHO-0MOMMoTeuHast — http://znanium.com/.
4. Jlanb: DnektpoHHO-OMOMMOTeUHas cuctema — http://e.lanbook.com.
5. ApXuBbBI HAyYHBIX KYPHAJIOB

6. Xypnans! uzgarensctBa KemOpumkckoro yausepeurera (CUP)

7. HudopmanmonHo-oOpa3oBaTensHas nporpamma Pomeron

8. HammoHnanbHas 31eKkTpoHHAs OMOIMOTEKA

9. Cnosapu Oxchopackoro yauepcuteta (Oxford Reference Online)

10. Cratucruka Poccun
11. OnexTponHas Oubnuorexa nucceprauuii PI'b
12. East View
13. Elibrary.ru. Hayunast snekrponHnas outmorexa (PYHOB)
Hayunvie nouckogwvle cucmemul
Google Scholar

ArXiv.org
Math-Net.Ru

Ilpogheccuonanvnuie pecypcol cemu «Hnumepnuemy
www.fepo.ru
https://eios.uni-dubna.ru
https://meet.google.com

Heo0xonqumoe MmaTepuaibHO-TEXHUYECKOE o0ecneuyeHne

CriennanpHble MOMELICHUS MPEACTaBIAIOT CO00N ydeOHble ayTUTOPUU ISl IPOBEACHUS 3aHATHH
JIEKIIMOHHOTO THUIIA, 3aHATHH CEMHHAPCKOTO THIIA, KYPCOBOTO MPOCKTUPOBAHUS (BBIIOJIHEHUS KYPCOBBIX
paboT), TPYNMOBBIX M WHIUBHIYaJIbHBIX KOHCYJIbTAI[MH, TEKYHIETO KOHTPOJII U TNPOMEXKYTOYHOMH
aTTEeCTAllNM, a TAKKe TOMEIIEHHs I CaMOCTOSITENbHOW pabOThl M TIOMEIICHUS Ui XpaHCHUS |
npopHIAKTHIECKOTO 00CTyKHBaHUs yueOHOro ob6opynoBanus. s mpoBeeHus 3aHATUI JIGKIIMOHHOTO
TUNIAa HUMEIOTCS Habophl JIEMOHCTPAIIMOHHOTO OOOpYyNOBaHHMA U Y4eOHO-HAIVISIIHBIX IOCOOUH,
o0ecreynBamIMe TEeMAaTUYeCKHe WJUIIOCTPALMM, COOTBETCTBYIOLIME MPHUMEPHBIM IporpaMMam
TVCIIATUTAH, pabodnM y4eOHBIM TIPOTpaMMaM JTUCIIATLIIH.

OOyuaromiyecss U3 4MCiIa UHBAJIMIOB M JIMI C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU 3/10pPOBBSI MOTYT
UCTIOJTB30BaTh CIIEIUAIM3UPOBAHHOE MAaTePHATIHLHO-TEXHHUECKOE 00eCTIeYCHHE:

[Tpu HEOOXOIMMOCTH OOydarolMecs ¢ OrpaHMYCHHBIMH BO3MOKHOCTSIMHU 3/I0POBBSI U MHBAJIUIBI
00€eCTIeunBarOTCs TICYaTHBIMU M (MJIH) DJICKTPOHHBIMU 00pa30BaTEIbHBIME pecypcaMu (0Opa3oBaTebHas
nporpaMma, y4eOHMKH, y4eOHbIe 1mocoOust U 1p.) B (opmax, aJanTUPOBAHHBIX K OTPaHUYEHUSIM HUX
3JI0POBBS U BOCTIPUATHUS HH(POPMAIUH:

[na auy ¢ napywenusamMu 3penus:
— B IeyaTHOM (opMe YBETUUYECHHBIM MPUDTOM,


http://lib.uni-dubna.ru/biblweb/search/resources.asp?sid=246
http://lib.uni-dubna.ru/biblweb/search/resources.asp?sid=304
http://lib.uni-dubna.ru/biblweb/search/resources.asp?sid=306
http://lib.uni-dubna.ru/biblweb/search/resources.asp?sid=305
http://lib.uni-dubna.ru/biblweb/search/resources.asp?sid=88
http://lib.uni-dubna.ru/biblweb/search/resources.asp?sid=285
http://lib.uni-dubna.ru/biblweb/search/resources.asp?sid=292
http://lib.uni-dubna.ru/biblweb/search/resources.asp?sid=221
http://lib.uni-dubna.ru/biblweb/search/resources.asp?sid=106
http://scholar.google.com/
http://arxiv.org/
http://www.mathnet.ru/
http://www.fepo.ru/
https://eios.uni-dubna.ru/

— B pOpMeE FIIEKTPOHHOTO JOKYMEHTA,

— B opMme ayanodaiina,

— B meyaTtHoi opme Ha sa3b1ke bpaiis.

Jna nuy ¢ napywenusamu cuyxa:

— B IIEYaTHOU (opme,

— B (hopMe FIIEKTPOHHOTO JOKYMEHTA.

na auy ¢ napywenusmu onopHo-08ueamenbHo20 annapama.:
— B IeyaTHoO# dopme,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA,

— B ¢popme ayauodaiina.
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Ipunoscenue. oo oyeHouHvIX Cpeocme

DoHJ OLIEHOYHBIX CpeaACTB 0 TUCIHUIIJINHE (MO[[y.]IlO)

JIMHEMHAS AJITEBPA U AHAJIMTUYECKASI TEOMETPUS

HamnpaBnenune nmoaroToBku (CenuaabHOCTD)
01.03.02 «IIpukaagHas MaTeMaTHKa U HHPOPMATHKAY

YpoBeHb BBICIIETO 00pa30BaHMS
bakajgaspuar

HamnpasnennocTs (mpoduiis) mporpamMmsl (CrieruaaIn3ams)
MatemaTH4eckoe Mo/JeJTHPOBaHNE

dopma o0yueHus
Ounas

Jna Hatopa 2020 roga

r. ly6na, 2021 r.
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Ilepeyenb KOMMNeTEeHIHIT BHIMYCKHUKOB 00pa30BaTe/IbHOM MPOrpaMMBbI € YKa3aHUEM Pe3yJbTaTOB
00y4eHusi (3HAHUI, yMEHMH, BJIAIeHNH), XapAKTEPU3YIOIIMX 3TANbI UX (POPMUPOBAHUS, ONIUCAHUE
nokasareJieil U KpUTepHeB OLEHUBAHNSI KOMIIETEHIIHII HA PA3JIMYHBIX 3Tanax uxX (popMUPOBaAHUS

[TonHBIE TEpeYeHb KOMIIETEHIIMA BBIMYCKHUKOB oOpaszoBarenbHol mporpammbl  01.03.02
[MpuknagHas maremaThka U WHPoOpMaTHKa (Mpodumis MaremMaTnieckoe MOJCIMPOBAHUE) C YKa3aHHEM
pe3ynbTaToB 00y4deHHs (3HAHUN, YMEHU, BIAJCHMII), XapaKTepU3YIOUIUX ATamnbl X (OPMUPOBAHUSA,
OMMCaHUE TOoKa3zaTeled M KPUTEPUEB OLECHUBAHUS KOMIIETEHIIMA Ha pa3IMYHbIX JTamax Hux
dbopMupOBaHUS IPUBEACH B KapTaX KOMIIETEHIIMI 00pa30BaTEIbHON IPOrPaMMBbI.

[lepeyeHr KOMITETEHIIMA BBITYCKHHKOB oOpa3zoBatenbHor mporpammbl 01.03.02 Ilpuxmannas
MaTteMaTHka U uHpopMmaruka (nmpoduiab MaTeMaTHUYECKOE MOJICIMPOBAHKUE), B (POPMHUPOBAHUU KOTOPBIX
y4acTBYeT JaHHas IMCLUUILIMHA MPEACTaBIIeH B pasnenie 3 paboueil mporpaMMbl JUCITUILINHEL.

VYkazanue pe3ynbTaToB OOy4YeHHs (3HAHUM, YMEHMH, BIAJEHUI), XapaKTEPU3YIOIIUX 3TaIlbl
dbopMupOBaHUA KOMIETEHLIMH, ONMCAHUE IOKa3aTejlell W KPUTEpUEB OLIEHWBAHUS KOMIIETCHLUH Ha
Pa3IUYHBIX dTanax uxX (GopMHUpOBaHUS MPEACTABICHO HUXKE.

Onucanue MIKaJ oueHUBaHUS
Onurcanue mIKand OLEHUBAaHUA IS Pa3JUYHbIX 3aJaHHM, BBIIOJHAEMBIX B PaMKax TEKYILIEro
KOHTPOJIS, MPEICTABICHO B METOJMYECKHMX MATEpHAIaX, ONPEACIAIOUIMX IPOLEAYPbl OLICHUBAHUSA
3HaHWW, YMEHUH, HABBIKOB U (WMJIM) OMbITA JEATEIBHOCTH, XapaKTEePHU3YIOIIUX STambl (OPMUPOBAHUS
KOMIICTCHITHH.
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Kputepun u npoueayps! OneHNBaHUS Pe3yJIbTATOB 00y4YeHHsl N0 TUCHHUILINHE, XapAKTePU3YIOIIUX 3Tanbl JOPMHUPOBAHNS KOMIIETECHIIUH

YK-1. Cnocoden OCYIECTBJIATH IIOUCK, KpI/ITI/I‘leCKHﬁ AHAJIU3 U CHHTE3 mul)opMaunn, NPUMEHATD CHCTEMHBIH MOAXO0d IJIA peuICcHUs

MNOCTABJICHHBIX 3aJa4

KPUTEPUU OLIEHUBAHUS PE3YJIBTATA OBYYEHUSA

PE3YJBTAT OBYUEHUS 10 JUCHUILTUHE (MOYJIIO) NPOLHEAYPBI
N0 JUCHHUILINHE (MOYJII0) IIKAJIA oneHuBaHUsS OLEHUBAHUA
1 | 2 | 3 | 4 5
VK-1.1. Ananusupyem 3aoauy, evioenss ee 6a308vie COCMABIAIOUUE
CdopmupoBanHoe,
3Haer cnenu(puKy CHCTEMHOTO Cnaboe B nenom ycremnrsoe, HO JlemoHCTpHpYET
’ ’ HO coJeprKalllee
moaxoja (parmMeHTapHOE HE CTPYKTYPHPOBaHHOE CBOOOIHOE U
OrtcyTcTBHE OTJIC/IbHBIE MPOOEITBI Yemuoe
N 3HaHue. [Jonyckaer 3HaHue. Jlonyckaer YBEPEHHOE 3HAHUE.
3HAHUN 3HaHue. J{omyckaeT cobecedosaHue
MHOJKECTBEHHBIE | JIOCTATOYHO CEPhE3HbBIC OTIOIBHbIE He nomyckaer
rpyObIe OIIHOKH. OIINOKH. OIINOOK.
HerpyObie OMOKH.
CdopmupoBanHOE
3HaeT crenuduKy JOTHYeCKHX Cnaboe B nenom ycmnensoe, HO (bopmnp ’ Jemonctpupyer
’ ’ HO CoJeprKalee
METO/IOB aHAJIM3a U CHHTE3a (parMeHTapHOE HE CTPYKTYPHUPOBAHHOE CBOOOHOE U
OrtcyTcTBHE OTJICJIbHBIE MPOOEITBI Yemuoe
N 3HaHue. J{omyckaeT 3HaHue. [lomyckaeT YBEpEHHOE 3HAHUE.
3HAHUUT 3HaHue. Jomyckaer cobecedosarnue
MHOKECTBEHHBIE | JIOCTATOYHO CEPhE3HBIC OTICIBHbIE He nonyckaer
rpyOble OIIMOKH. OIINOKH. OIMOOK.
HerpyOble OmmMOKH.
Cnaboe, CdopmupoBanHoe,
YMeeT npoBOIUTH aHAIU3 3a/1a4H, (bparMeHTapHOe B uenom ycnemnoe, HO HO CONEDIKALLEE JeMoHcTpupyet Buinonnenue
BBIICJISITH €€ 0a30BbIC p P HE CTPYKTYPHUPOBAHHOE JepKall cBOOOJTHOE H npocmozo
OTtcyTcTBHE yMEHHE. OTJIEbHBIE TPOOEITHI
COCTaBJISIONINE U POPMYITHPOBATH . ymenue. Jlonyckaer YBEPEHHOE YMEHHUE. NPAKMU4ecKozo
YMEHHIA JomyckaeT ymenue. Jlonyckaer
pe3ybTaThl, KOTOPhIE HEOOXOAMMO JIOCTaTOYHO CEPhE3HBIE He nomyckaer KOHMPOILHO20
MHOKECTBEHHbIE OT/ICIIbHBIC
JOCTUTHYTh OLINOKU. OILIUOOK. 3a0aHus
rpyObIe OIIMOKY. HerpyOble OIMOKH.
N Cnaboe, CdopmupoBanHoe,
YMeeT mpUMEHSITh CUCTEMHBIN (parMeHTapHOE B uenom ycnemHoe, HO HO COepIKaLLIee JeMoHcTpupyet Buinonnenue
MOAXOJT JIJISl aHAJIM3a U PEIICHMSI p p HE CTPYKTYPHUPOBaHHOE p CBOOOHOE U npoCmozo
OTcyTCcTBHE yYMEHHE. OTJIE/IbHBIE MPOOEITBI
MOCTaBJICHHBIX 33a4 . ymenue. Jlonyckaer YBEpPEHHOE YMEHHUE. NPAKMU4ecKo2o
yYMEHUN Homyckaet ymenue. Jlonyckaer
JIOCTaTOYHO CEPhE3HBIC He nomyckaet KOHMPONbHO20
MHOKECTBEHHbIE OT/ICIIbHBIC
OINOKHU. OIIMOOK. 3a0anus

rpyOble OmHOKH.

HerpyOble OmnOKy.
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VK-1.2. Onpeoensem u pansicupyem ungopmayuio, mpedyemyro 05 peuteHus NOCMasieHHoU 3a0adu

CdopmupoBanHoe,

Brnaneer HaBbikamMu paboOTHI ¢ Cmaboe,
N N . B uenom ycnemnoe, HO HO cojeprkailee JeMoHCcTpupyeT Buinonnenue
Hay4YHOU U y4eOHOU JuTepaTypoit ¢parmeHTapHOE
HE CTPYKTYPUPOBAaHHOE | OTIENbHBIC POOETBI cB0OOHOE U npoCcmoco
OtcyTcTBHE BJIaJICHUE.
N BianeHue. JJomyckaer BJIaJICHHE. YBEPEHHOE NpaKmu4ecKo2o
BJIAJICHUI Honyckaet
JIOCTaTOYHO Cephe3HbIE Homnyckaet BnaaeHue. He KOHMPONLHO20
MHOXECTBEHHBIC
OIINOKH. OTJIETbHBIE JTOITYCKaeT OIMIMOOK. 3a0aHus
rpyObIe OIHOKH.
HerpyOble OmmMOKH.
CdopmupoBanHoe
Bnameer MmeTonaMu KpUTHIECKOTO Cmaboe, (bopmnp ’
B nenom ycneumsoe, HO HO cojeprKalllee JemoHCcTpUpyer Buinonnenue
aHaJIM3a U CUHTE3a WH(pOpMAIIH (dparMeHTapHOE
HE CTPYKTYPUPOBAaHHOE | OTHENbHBIC MPOOETBI cBOOOHOE U npoCcmo2o
OrtcyTcTBHE BJIAJICHUE.
. BiajeHue. JJomyckaer BJIaJICHHE. YBEPEHHOE NPAKMU4ecKozo
BJIAJICHUI Honyckaet
JIOCTaTOYHO Cephe3HbBIE Jomnyckaet BiaaeHue. He KOHMPObHO20
MHOXCCTBCHHBIC
OIINOKH. OTJICITbHEIC JTOITYCKAaET OIIHOOK. 3a0aHus

rpyOble OIIMOKH.

HerpyOble OmmMOKH.
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OIIK-1. Cnoco0eH nmpuMeHATH (yHAAMEHTAJbHbIC 3HAHHUS, MOJYYeHHbIe B 00JIACTH MaTeMATHYeCKMX M (MJIH) eCTeCTBEHHBIX HAYK, H
HCI0JIb30BATH UX B NPOdecCHOHAIBLHOM 1eATeILHOCTH

PE3YJBTAT OBYUEHMUSI
1o JUCHUILINHE (MOYJII0)

KPUTEPUU OLIEHUBAHUS PE3YJIBTATA OBYYEHUS

1o JUCHUILTUHE (MOYJIIO)
IIKAJIA oneHuBaHUsS

1

2

3

4

5

MPOLIETYPbI
OLIEHUBAHUS

OIIK-1.1. ©opmynupyem b6azosvie noHsAmMuUsl, 00KA3bl8AENM OCHOBHbIE NONOIHCEHUS MEOPUU MAMEMAMUYECKUX U eCTNeC8EeHHO-HAYYHbIX OUCYUNTIUH U peuidem
Munosvle 3a0ayu ¢ NPUMeHeHuem CmaHoapmuslx n00X0008

3HAEeT OCHOBHYIO

CdopmupoBanHoe,

TEPMHUHOJIOTHYECKYIO Oasy Cnaboe, B nenom ycremnrsoe, HO HO COeRALIEe JemoucTpupyet
MaTEMAaTUICCKUX U CCTCCTBCHHO- (bparMeHTapHOE | HE CTPYKTYPHPOBAHHOE P CBOOOIHOE U
HAYYHBIX JTHCITATLINH OrtcyTcTBHE OTJIC/IbHBIE MPOOEITBI Yemuoe
y4 > - 3Hanue. Jlomyckaer 3Hanue. Jlomyckaer snarme. JlomycKaer YBEPEHHOE 3HAHHE. cobecedosane
(hopMupyrOLLyIO CIOCOOHOCTH MHOJKECTBEHHBIE | JIOCTATOYHO CEPhE3HbBIC OTﬁenLHI}:Ie He nomyckaer
peuiath MPOGECCHOHANBHBIC 3a/1a4H rpy0bie OMIMOKH. OLINOKH. 6 5 OIINOOK.
B COOTBETCTBUHM C TIPODHUIEM HETPYOBIC OLINOKH.
MOATOTOBKU
CdopmupoBanHoe
Cnaboe, B nenowm ycnemsoe, Ho g)o E onel: Kallee ’ JeMoHcTpupyet
3HaeT CTaHJAPTHBIC MOJXO/bI s OTCVICTBIe (bparmeHTapHOE HE CTPYKTYPHUPOBAHHOE omenbnmg DOGEILL cBOOOJTHOE H Vemnoe
PCILICHHUS THIIOBBIX 3a/1a4 B 001aCTH 3£Hﬂﬁ 3HaHue. Jlomyckaer 3HaHue. JlomycKaer SATe I[onp cxaep | YBCPCHHOE 3HaHHC. cobecedosaiie
MaTEMaTUIECKUX U €CTECTBCHHO- MHO>KECTBEHHBIE JOCTaTOYHO CePhE3HBIE OTJl.eJII)HI}:Ie He nomyckaet
Hay9HBIX TUCIIMILIMH rpyOble OMMOKH. OLINOKH. OLIMOOK.
HerpyOble OmmMOKy.
Cnaboe, CdopmuposanHoe,
(bparMeHTapHO B nienom ycneuxoe, HO HO COEpIKaIIIEe JlemoHCTpUpyeT Buinonnenue
YMeeT N0Ka3bIBaTh OCHOBHBIE p p HE CTPYKTYypPHUPOBaHHOE P CBOOOHOE 1 npocmozo
TOJI0KEHNS] TEOPUH OrtcyTcTBHE yMEHHUE. OTJICJIbHBIE MPOOEITBI
erii Jlonyckaer ymenue. Jlomyckaer ymente. JlomycKaeT YBEpEHHOE YMEHHUE. NPAKMUYEcKo20
MaTEMAaTUICCKUX U ECTCCTBEHHO- y VHosecTBeHHpe | ACCTATOUHO CephesHbie om.eanHe He nomyckaer KOHMPOIbHO20
HayqHBIX THCHHUIUINH OINOKHU. OIMOOK. 3a0anus
rpyOble OmMOKH. HerpyOble OmnOKH.
VMeeT BBINOIHATH CTaHIapTHBIC
i Cnaboe CdopmupoBarHOE
ACUCTBIA, PCILIATH THHOBLIC 3a/1a4H dparmenTa ,HOC B uenom ycnemHoe, HO I?O 2 0;[5 Kalee ’ JeMoHcTpupyet Buinonnenue
C y4CTOM OCHOBHBIX HOHATHH 1 OrevreTsie p MeHHep HE CTPYKTYPHPOBaHHOE OTﬂeHLHHSH . CBOOOIHOE U npocmozo
00LIMX 3aKOHOMEPHOCTEA, RZ;HHI;,I Jl}cl)n CKa'eT ymenwue. Jlomyckaer VeHHe )Ionp ckaer | YBEpeHHOE ymenwe. NPAKMUUECKO20
(hopmyTHPYEMBIX B PaMKax y MHO)KG(}J]TBCHHI)Ie JIOCTaTOYHO CEPbE3HBIE y OTJ];GJIBHIie He nomyckaer KOHMPONbHO20
0a30BbIX TUCLUUILIMH MATEMaTHKH, ONIHGKIL OLIMGOK. 2a0aHus.

MH(GOPMATHKU M €CTECTBEHHBIX
HayK

rpyObIe OIHOKH.

HEerpyObIe OINOKH.
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OIIK-1.2. Hcnonv3yem ¢hyHOameHmanvbHblll annapam mMamemamuyeckux u ecmecmeeHHOHAYYHbIX OUCYUNIUH 011 NOCMPOEHUs MOOeell U 8bIYUCTUMENbHBIX CXeM
npu pazpabomie peueHull NPUKIAOHbIX 3a0a4 8 001acmu nPophecCcuoOHaIbHbIX UHMEPECOs8

VMeer UCIoJb30BaTh Cnaboe, CdopmupoBanHoe,

. Lo B uenom ycnemsoe, HO JemoHcTpHpyeT Buinonnenue
yHAAMEHTAL HEIH MOHATHHHEH (parmenTaprioe HE CTPYKTYPHUPOBAaHHOE HO coNepraliee cBOOOHOE U npocmozo
e Orcyrersue YMEHHC. MeI;I}I//Ie y}[)mri) CKaeT OTACIBHEIC POOCIEL BEPEHHOE YMEHHE n afmuqecmeo
€CTECTBEHHO-HAYYHBIX AUCUUILIMH U yMeHHuit Jlomyckaet y . y ymenue. Jlomyckaer yBEP y . p
METO/IbI MOJICIMPOBAHUS JJIs MHOKECTBEHHbIE J0CTaTOYHO CEPHE3HEBIC OTICIBHBIE He JOITyCKacT KOHMPOJbHO20
(bopManHu3auy IpeIMETHBIX 3a1a4 OIIHOKH. OIHOOK. 3a0aHus

N rpyOble OIMOKH. HerpyOble OmnOKy.

HpO(l)eCCI/IOHaJ'II)HOI/I JCATCIBbHOCTHU
YMeeT aHaJIu3UpOBaTh, BEIOUPATh U
Cnaboe CdopmupoBanHoe
MPUMEHSATH 0A30BBIC MOJICIH, METOIBI 1 bparmerTa ,HOG B nenom ycneumxoe, HO g)o I;oz[ep Kalee ’ JemoHcTpupyer Buinonnenue
AJITOPUTMBI MOJICTUPOBAHUS IS OTevicTBIe p MeHHep HE CTPYKTYPHPOBaHHOE omenbﬂmgn . cBOOOHOE U npoCcmo2o
HOCTPOCHMA MOZCIICH U N}[:Hnﬁ I[}(])H cxaéT ymeHue. Jlomyckaer MCHIE I[onp ckacr | YBEPCHHOC yMeHHE. nPAKmMuyecko20
BBITHCIUTCIIEHBIX CXCM TPH y y JOCTATOYHO CEPHE3HBIE y ‘ Y He nomyckaer KOHMPONbHO20
pa3paboTKe peIIeH I IPHKIIaIHBIX MHOKCCTBCHHBIC OIMGKH OTACIIBHBIC OIIMOOK 3a0anus
3a7a4 B 00J1acTH IPOHECCHOHATBHBIX rpyOble OIIMOKH. ' HerpyObie OIMNOKH. '
HHTCPCCOB
Craboe CdopmupoBanHoe,
(bparmenTa ,Hoe B uenom ycnemnoe, HO HO coJeprKalee JeMoHcTpupyet Buinonnuenue
Brnaneer HaBbIKaMu pabOTHI ¢ yueOHON OTevIcTBie pBHaHeHHI; HE CTPYKTYPHPOBAHHOE | OTAENbHBIC IPOOEIIHI cBOOOHOE U npocmoz2o
JIATEPATyPOii 110 6a30BIM BH;’;@HHIZ Tlon CKae:F Biasienue. Jlomnyckaer BJIaJICHUE. YBEpPEHHOE NpaKmuyeckKo2o
AMCLHILTHHAM MaTeMATHKH, Y JIOCTaTOYHO CEPHE3HbIE Jlomyckaer Brnajenue. He KOHMPONIbHO20
HH(bOpMaTHKI/I 1 €CTCCTBCHHBIX HAYK MHOXCECTBCHHBIC
OINOKH. OTJIEITbHEIE JTOITYCKAaET OIIMOOK. 3a0anus

rpyOble OIIMOKH.

HerpyObie OHMOKH.
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OIIK-2. CnocofeH HCHOAb30BATHL W aJaNTHPOBATh CyHIECTBYIOIME MaTeMaTHYecKHe MeTOAbl M CHCTeMbl NPOrpaMMHMPOBAHUS UIA
pPa3padoTKHU U peajin3alii AJITOPUTMOB pellleHUsl NPUKJIAJIHBIX 3a71a4

PE3YJBTAT OBYUEHUA
1o JUCHUILINHE (MOYJII0)

KPUTEPUHU OLNIEHUBAHUS PE3YJIBTATA OBYUEHUSA
1o JUCHUILTUHE (MOYJIIO)
IIKAJIA oneHuBaHUsS

1

2 | 3 | 4

5

MPOLIETYPbI
OLIEHUBAHUS

OIIK-2.1. Hcnonvzyem cywecmsyrouue mamemamuyeckue memoowvl 0l pazpadomxu Mooeell HenpepbleHbIX U OUCKPEMHbIX 00beKMOo8 Npu peuleHuu

NPUKIAOHBIX 3a0aY

3HAET TEOPETUUCCKUE OCHOBBI JIJISI
pa3paboTKu Mozemnei
HETPEPHIBHBIX U JJUCKPETHBIX
00BEKTOB B 0OMacTH
po(hecCUOHATBHOMN JCSITEIbHOCTH

OrtcyTcTBHE
3HaHUI

CdopmupoBaHHOE
Cnaboe, B nenom ycmernisoe, HO (bopmip ’
HO cojeprKaiiee
(dparmMeHTapHOE | HE CTPYKTYpHPOBaHHOE
OTJeNbHBIE TPOOEITHI
3HaHue. [Jonyckaer 3HaHue. Jlonyckaer
3HaHue. JJomyckaet
MHOXECTBEHHbIE | JIOCTATOYHO CEPhe3HBIC
OT/ICIIbHBIE
rpyObIe OIMIHOKH. OIINOKH.
HerpyObie OOKH.

JeMoHncTpupyet
CBOOOIHOE U
YBEpPEHHOEC 3HAHHE.
He nonyckaer
OIIIHNOOK.

Yemmnoe
cobeceoosanue
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Ilepeyenn y4eOHO-MeTOAMYECKOT0 O0ecTieYeH sl VIS CAMOCTOSITeIbHOI padoThl 00y4arOIIUXCs MO

AUCIHHIIMHE M MeTOAMYECKUE YKA3AHUS JJI51 00y4aIOIMXCHA M0 0CBOEHUIO U CIIUTIIMHBI
Memoouueckue ykazanusa K npaKkmuieckum (CeMuHapcKum) 3aHAmuam
[Ipakriueckue 3ausaTus (cemMuuapsl) 1-i cemectp

Ne Ne 0231614 THCLHILIHHEL HaumenoBanue npakTUYECKUX 3aHITUI T ——
n/n ® pasaesa et (ceMuHapoB) YAHTOP A
Pazgen 1. Martpuiiel. Oniepaiiui HaJi MATPUIIAMU.
Cl MatpHuiibl, Onpeaenurenn BTOPOro U TPEThEro MOPSIIKOB. Ne 3.76, 78, 80, 82, 84, 86,
OTpeeIUTeNd, CACTEMbl | BhIdncienue onpeaenuTeneii TpeTbero nopsaka mno 93,103,1,3,13, 24,27,29,31
ypaBHCHUH. MPaBUITy TPEYTOJIbHHKA.
Pazgen 1. CaoiicTBa omnpeaenuTencii. Beraucnenme
o MatpHuiibl, omnpeaeauTec N-ro mopsaka (pasaoKeHHe o Ne 3.13, 50, 52, 55, 61,
OTpEeICTUTENH, CUCTEMBI CTpOKe Wiu cToJOIy U oOHyneHue). OOpaTHas 65,67,106,109,121,122,123
YPAaBHEHU. MaTpHuIa.
Pazpen 1. Panr maTpuisl. MeTon 351eMeHTapHbIX
3 Martpuupi, MpeoOpa3oBaHMUil BRIYHCIICHHUS PAHTa MATPHUIIBI. Ne3.131,140,142,150,152,159,1
ompeaenuTend, CucTeMbl | JInHeHast 3aBUCUMOCTh M HE3aBUCUMOCThH CUCTEMBI 65,167,174,175,181,184
YpaBHEHUH. BEKTOpOB. basuc.
Paspen 1. CucrteMbl TUHENHBIX ypaBHeHul. [IpaBuiio
MartpuueL, 1 yp - pasi Ne 3.198, 206, 207, 210, 211,
C4 Kpamepa. Teopema Kponekepa-Kanemnu. Meton
OTIPEICTUTENN, CACTEMBI 212,213
9 I'aycca.
ypaBHEHUH.
Paszen 1. Pemrenre 0IHOPOIHBIX CUCTEM JIMHEHHBIX
C5 Marpuug, aBHeHI/H?)I1 BIE)I g.)l(@HI/IC GHICEI/IH yepes Ne 3.225, 226, 229, 230, 236,
OTIPeIeTUTENH, CHCTEMBI yp - OPIP p P 238, 240, 241, 242
N (yHIAMEHTATBHYIO CUCTEMY PEIICHUH.
ypaBHEHUH.
Pazpen 1.
C6 Martpunl, KontponbHas pabota Ha TeMy «MaTpuIsl,
OTIPEICTTUTEIH, CUCTEMBI OTIPEICTTUTEIN, PAHTH, CHCTEMBI YPaBHEHHID».
YpaBHEHUI.
Pasnen 2. I'eomeTpuyeckrie BEKTOPHI M JJMHEHHBIC OTIepaIiK Ne 3.7-3.9: 3.18; 3.19: 3.23:
C7 Haj HuMU. basuc. Pasnokenue BekTopa mo 6asucy. )
Bexropnas anreoOpa. 3.26; 3.27
JlexapToBa nmpsMoyTobHAs CUCTEMAa KOOP/IUHAT.
Paznen 2 CxanspHoe npousBejcHue. BekropHoe Ne3.35;3.36; 3.38; 3.41-3.44,
C8 Bekro Hjﬂ am;e6 a P HpOHSBeﬂeHI/Ie‘ P 3.65,3.67; 3.68,3.70; 3.71;
P pa. POMSBEAICHC. 3.78; 3.81; 3.88
Ne 3.98; 3.99; 3.100 (a,0); 3.102;
9 Pazgen 2. Bekropnoe npoussenenue. CMEIaHHOE 3.106; 3.107; 3.109; 3.110;
BexTopnas anredpa. MIPOM3BEICHHE. 3.112; 3.118; 3.124; 3.126;
3.127 (a); 3.133; 3.137; 3.138 (a)
Pasgen 2.
C10 BekropHas anredpa. Kontponbaas pabora Ha TeMy «BeKTOpBD».
Paznen 3. Ne 3.141 (a); 3.142 (a); 3.143(a);
Cl IIpsiMast ¥ MIIOCKOCTb. Tpsmast Ha n10CKoCTH. 3.144 (a); 3.145; 3.147
Pazpnen 3. Ne 3.180 (a); 3.181 (a); 3.182(a);
CL2 1 Hpsvas u miockocts, Tnockocts. 3.183(a); 3.184 (a); 3.185: 3.186
C13 Paznen 3. [Ipsimast B mpocTpancTBe. Bzaumuoe pacmonoxkenue | Ne 3.197(a); 3.200; 3.201; 3.203
IIpsiMast ¥ MIOCKOCTb. MPSIMOM U MJIOCKOCTH. (a); 3.204; 3.206; 3.210; 3.214
Pasnen 4. Ne 3.246; 3.249 (a,6); 3.252;
Cl4 Kpussie Broporo Kpusslie BTOporo mopsiaka. DIITHIIC. 3953
MopsIIKa. ' '
Paznen 4.
Ne 3.265; 3.266; 3.269(a);
Cl15 Kpussie BTOporo Kpussie Broporo nopsaka. ['unepoona. [lapadona. 3.285(a,0); 3.288(a,B).
TopsIzIKa.
Paznen 5.
KontponbHas pabora Ha Temy «lIpsmasi, IITOCKOCTh
Cl16 [ToBepxHOCTH BTOpOTO
1 KPUBBIE BTOPOTO TIOPSTKA.
TopsiIKa
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Pasznen 5.

[ToBTOpEHME MPOHAEHHOTO

C17 [ToBepXxHOCTH BTOPOTO 00630p MPOWACHHOTO MaTepHaa vaTepHana
MOpsIKa
Memoouueckue ykazanus 013 camocmoamenbHol padbomaol 00y4aowuxcs
Jomaninme pabotel  1-if cemecTp
No Tema 3aganmus JlomarHue 3a1aHus
Marpuupl. Onepauny Hag MaTPULIAMH. OnpeﬂermTenH BTOPOTO H Ne3.79, 81, 85, 94, 104 6, 7, 12,
A1 TPETHETO MOPSAKOB. BrIunciieHne onpeaenuTesneii TpeTbero nopsaKa
16,25, 28, 30, 31
10 TIPaBHITYy TPEYTOIHHHKA.
CsoiicTBa onpenenuTeneid. Beraucienue onpenenureneii N-ro mopsaka Ne3.51,53,56, 57, 62, 66, 68, 107, 108,
12 (pasnmokeHue 1Mo CTPOKE WK CTOJNIOIY 1 00HyNneHue). OOpaTHas
110, 124.125
MaTpHIIa.
15| panra arputen, Tameivior sasmemiocrs n nesasnemioers enereuss | 134 141, 151, 153, 161, 165
P PHIBL 168, 175, 177, 182
BEKTOpOB. basuc.
T4 Cucremsl TuHeHbIX yYpaBHeHUH. [IpaBuiio Kpamepa. Teopema Ne 3.200, 208, 214, 215, 216
Kponekepa-Kanemnnu. Meton 'aycca.
15 Perienue oTHOPOAHBIX CUCTEM JIMHEHHBIX YPaBHEHHH. BI)IpEl)KCHI/IC Ne3.231, 232, 237, 239, 243
peuieHus yepe3 GpyHIaMeHTABHYIO CHCTEMY PEIICHHH.
716 [lonroroBka K KOHTPOIBHON paboTe Ha TeMy «MaTpHilpl,
OTIpEICITUTEIH, PAaHTH, CHCTEMBI YPaBHEHHIT.
I'eomeTpryeckre BEKTOPHI U IMHEHHBIE ONepaliy HaJl HUMH. ba3zuc. Ne 3.10-2.12: 3.20: 3.22; 3.24: 3.28:
7 Pasnoxenue Bekropa mo 6asucy. JlekapToBa npsiMOyroyibHasi CHCTEMa 3.29
KOOpIMHAT. '
J8 CkanspHoe Impon3BeacHue. BekTopHOE Mpon3BeacHIE Ne3.37; 3.39; 3.45; 3.46; 3.66; 2.69;
PHO® POHSBEALEHIE. PHO® TPOHSBEALCHHE. 3.72; 3.82; 3.83; 3.89
Ne 3.100 (B,r); 3.108; 3.111; 3.113;
19 Bekropnoe npousseaenue. CMEIIaHHOE TPOU3BEACHHUE. 3.119; 3.125; 3.127 (6); 3.132; 3.135
(a); 3.138 (0)
J10 IlonroroBka K KOHTPOJILHON paboTe Ha TeMy «BeKkTopb».
Ne 3.141(6); 3.142(6); 3.143(6);
11 IIpsimast Ha MIOCKOCTH. 3.144(6); 3.146: 3.149,
Ne 3.180 (6); 3.181 (6); 3.182 (6);
a12 [TnockocTh. 3.183 (0); 3.184 (6); 3.187; 3.188;
3.195
[Ipsimas B mpocTpaHcTBe. B3aumMHOe pacnonioskeHue npsiMoi u Ne 3.197(6); 3.198; 3.199(a);_3.203 (6);
a13 .
TUIOCKOCTH. 3.205; 3.215
114 Kpussle BToporo nopsaka. DIIIUIIC. Ne 3.247; 3'24§ él;)é 3.254; 3.255;
Ne 3.267; 3.269(0,8); 3.272; 3.273;
15 Kpussie Broporo nopsiika. 'unep6oa. [lapaboa. 3.285(5.r): 3.288(6.r); 3.290
16 IMoaroroBka kK KOHTPOJIBHOM padote Ha Temy «[Ipsimast, TNIOCKOCTh U
KPHUBBIE BTOPOT'O TOPSIIKA.
A17 [ToBTOpEHME MPONHAECHHOrO MaTepHana IloBTOpEHME NTPONAEHHOr0 MaTepuaia

I[IpumeHnsieMbie 00pa3oBaTe/bHbIe TEXHOJIOTMH IS Pa3JIHYHbIX BUA0B YUeOHbIX 3aHATHII U 1UIA

KOHTPOJIS 0CBOCHHUS 00y4al0IMMHUCS 3aIlJIAHUPOBAHHBIX Pe3y/IbTATOB 00y4eHHUsI
OO6pa3oBarenbHbIEe TEXHOJIOTHUH, UCTIOIb3yEMbIE MPU PEeaTU3alluU Pa3InYHbIX BUIOB y4eOHOM
paboThl 1 Aaronre Haubosee 3(hHeKTUBHBIE PEe3yIbTaThl OCBOCHUS AUCLIUIUINHBL

ITocemnieHne JeKIIMOHHEIX 3aHATHIH;

OTBeTHI HA TEOPETUUYECKHUE BOIIPOCHI HA CEMUHAPE;
Pemenue npaktuueckux 3aay v 3alaHUN Ha CEMUHAPE;
BrlinonnHeHHe KOHTPOIBHBIX PaboT;

BrinmonHnenue nomamHux padbor.
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Konmponsnuie padomut

KoHTpoabHbIe pabOThI 1-# cemectp
No Tema paboThl HeJeNs
KP1 | KonrponbHas pabora mmo TeMe «MaTpuIlbl, ONPeAeTUTEH, PAaHTH, CUCTEMBI 6
YpPaBHEHUI»:

1. Pemenue cucteMbl ypaBHEHUH ¢ TOMOIIbIO 0OPaTHOW MAaTPHULIBL.
2. ®opmynsl Kpamepa.

3. OOwiee peuieHne HEOJHOPOAHOW CHCTEMBI.

4. dyHnaaMeHTaJIbHAs CHCTEMA PELICHHUH.

KP2 | KonrponbHas padora mmo TeMe «BekTops»: 10
1. JluHeiHBIC OTIepalliy HaJ BEKTOPAMH
2. CxansipHoe MpoH3Be/ICHHE.

3. BekTopHOE mpou3BeeHHE.

4. CwmemaHHOE TPOU3BEICHIE.

KP3 | KonrponbHas pabora o teme «IIpsimasi, mIocKOCTh U KPUBBIE BTOPOTO MOPSIIKA)»: 16
1. Tlpsimast Ha MIIOCKOCTH U B IPOCTPAHCTBE.
2. TlmockocTs.

3. KpuBble BToporo nopsiika.

MeTtoauyeckue MaTepuaJbl, ONpee/IsoIe NPoue1ypbl OLeHUBAHUS 3HAHUI, YMEHHUI, HABLIKOB

U (WJIM) ONBITA JesITeIbHOCTH, XapaKTePU3yIOLIUX 3Tanbl GOpMHPOBAHUS KOMIIETeHIH I

JUi1 KOHTpOJIsl 3HaHUHM CTYJNEHTOB 110 JTAHHOM JUCLMIIIMHE HEOOXOIMMO MPOBOJUTH TEKYLIMH U
IIPOMEXKYTOUHBIM KOHTPOJIb. TEeKyIIHi KOHTPOJb BBIIOJHSETCS B BHUJE IpPHEMA JIOMYCKOB M 3aIIUT
OPAaKTUYECKMX W HMHIUBUAYAJIbHBIX pPabOT, YCTHONO ONpoca Ha IPAKTHUYECKUX  3aHATHSIX.
[IpomexyTOUHBIN KOHTPOJIb NMPOBOJUTCS B BUJAE 3aueTa, Ha KOTOPOM OOCYKIAIOTCS TEOpPETHYECKHE
BOIPOCHI Kypca. [IpakTiueckas 4yacTh 3a4UTHIBAETCs MO pe3yabTaTaM padoT, BBHIIOJIHEHHBIM B CEMECTPE,
Ha OCHOBE OaJlIbHO-peUTUHrOBOW cucTeMbl. [Ipu peTHHrOBOI crcTeMe Bce 3HaHMs, YMEHUS U HABBIKH,
npruoOpeTaemMble CTyIEHTAMU B PE3yJIbTaTe 3Y4YEHUs AUCLHUILINHBI, OLIEHUBAIOTCS B Oaliax.

Ornenka kKayecTBa pabOThl B pEHTHHIOBOM CUCTEME SBIISETCS HAKONMUTEIbHOW M UCIOJIb3YETCs JUIs
OLICHUBAHMsI CHCTEMHOM palOThl CTY/AEHTOB B TEYEHHE BCEro mnepuoja oOyueHHs. MakcHMalbHO
BO3MOXKHasg cymMMa OajjioB Mo BceM BuaaM 3aaaHuil npupaBHuBaerca 100 %. Ilpum sToM Takxke
YUUTBIBAETCS MMOCEUIAeMOCTb 3aHATui — 0,5 6asia 3a mocemeHne OAHOT0 3aHATHS TPOAOKUTETbHOCTHIO
1 akagemuueckuil dac, NMpPU STOM MaKCUMalbHBIA Oamn 3a mocemaemMocTs paBeH 17. Kaxpoe
IIPAKTUYECKOE 3aJaHUE OLIEHUBAETCS B 3aBUCHUMOCTH OT CJOKHOCTH 3aJaHus U ONpEeHesiercs
IpenojaBaTeeM B Hadalle CeMECTpa, IPOCTABISAETCS B JKypHAJIE€ YCIEBAEMOCTH U JOBOJUTCS 10
CBEJCHMSI CTYICHTOB.

YroObl OBITH NONYLIEHHBIM K 3a4yeTy, CTYIEHT 00s3aH MpojesiaTh M CllaTh BCE MPaKTUYECKHE
pabotel. PaboTel, mpomylieHHble 0e3 YyBa)KUTEJBbHOM NPHUMHBI, a Takke padoThl, HE 3alUIEHHbIC
CTYJEHTOM B TEUEHHWE 2-X HeJeNnb I[ocje TMPOBEACHUS MPAKTHYECKOM YacTH, OLEHUBAIOTCS
npernojiaBaTeseM ¢ MOHKaIM Kodgduuuentom 0,5.

[IpenogaBaTtens MOXET HUCHOIb30BaTh «1Tpadbl» B BHUJE yMEHBbLICHHS HaOpaHHBIX OayioB 3a
OPOMYCK MPAaKTUYECKHX 3aHATHH, 3a HapylIeHHE CpPOKOB BBHINOJHEHUs Yy4ueOHOM paboThl, 3a
CUCTEMAaTUYECKUI OTKa3 OTBEYaTh HA CEMUHAPCKUX 3aHATUAX U T. [I.

Pe3ynbraThl paboThl CTYAEHTOB (PUKCUPYIOTCS MPETOAaBaTEeNIeM B )KypHaJle YCIIEBaeMOCTH.
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Mamepuanwt, HeoOX00uMble 0N OUEHKU Pe3YTbmMamos o0yueHus
Bupl TeKyliero KOHTPOJIs yCIeBaeMOCTH U MPOMEKYTOYHON aTTeCTalluu: IPOBEPKa BBITOJIHEHUS
JOMAITHUX PabOT ¥ KOHTPOIBHBIX PadOT.
Koumponvnasa paooma Nel
Bapuanr 1.

1. JlaHHYyIO cHCTeMY JIMHEHHBIX YpaBHCHUM:
2X, + X, — X3 =2,
3X, + X, —2%X; =3,
X, +X; =3
3anucaTh B MAaTPUYHOM (hOopMe U PelIuTh ¢ TOMOIIBI0 OOPaTHON MaTPHIIBL.

2. Pemmuth cuctemy u3 1.1, ucrons3ys ¢popmyisl Kpamepa.
3. Haiitu obmiee penieHrne HEOJHOPOIHON CUCTEMBI TMHEHHBIX YpaBHEHUN

2%, — X, +4X; + X, =3,
X, +3X, +2X; —10x, = -2,
4%, +5X%, +8%, —19x, = -1,
3%, —5X, +6x, +12x, =8.

4. Haiitu o01ee perieHue yepe3 pyHIAMEHTATLHYIO CHCTEMY PEIICHHIH OJTHOPOIHON CUCTEMBI
5X, +7X, +6X; —2X, +2X; =0,
8%, +9X, + 9%, — 3%, + 4%, =0,
X, + X, +6X; —2X, +6X; =0,

4X, — X, +3X; — X, +4x; =0.
Konumponvnaa paboma N2
Bapuanr 1.

1. 8= {3-1-2}, b = {1,2,—1}. Haiitu yronm Mexmay BeKTOpamMu Y b ) MPap] (Zg— 3k})J) :

2. KoMrmiaHapHsbI 1M BEKTOPBI £- {2,3,-1}, b= {1,-1,3}, £- {1,9,-11}.
3. Bektop X, mepreHmukymspHei k ocu OZ 1 BEKTOpY & ={8,—15,3} oOpazyet octpslii yrox ¢ oceto OX.
3Has1, 4To M =51, HallTk ero KOOpIMHATEHI.

4. M — Touka mepeceueHus menuan tpeyroibHuka ABC, O — mpou3BosibHAas TOYKAa MPOCTPAHCTBA.
Joxa3zats paBeHcTBO OM = %(OK +0B +0C )

Konumponvnas paboma Ne3
Bapuanr 1.
I) Hana nmpsimast X-3y=2 u Touka M(3,1). Haiitu:
1. ypaBHEeHHUE NpsAMOH, MapajuIeIbHON TaHHON U POXOoAsIIel yepe3 Touky M;
2. ypaBHEHHUE NPSIMOH, MEPIEHAUKYISIPHOMN TaHHOM U Mpoxosiiei yepes Touky M;
3. paccrostHre OT Touku M 710 JaHHOM TPAMOIA.
I1) Jausr npsimast
Xx-2 y+4 z-1
2 -3 -1

L:

1 TUIOCKOCTb
P: 2x-y-3z+2=0.
1. HaiiTi yron Mexay npsiMOi U TUIOCKOCTBIO.
2. CocTaBuTh ypaBHEHHE IJIOCKOCTH, MPOXOASIIEH yepe3 NpsaMyro L neprneHauKyaspHo miockocTH P.
3. Hanmcarb ypaBHEHUE NEPIIEHIUKYIIAPA, ONYIIEHHOr0 U3 Touku M(4,1,4) Ha miiockocTs P.
1)  CocraBuTh ypaBHEHHE KPUBOW, CyMMa PacCTOSIHUI OT TOYEK KOTOPO# 10 To4yek F, (—3,0) u
F,(3,0) paBHa 12. ITocTpouTh AaHHYIO KpUBYIO. BEIUNCINTD BCE XapaKTEPUCTHKH ITOM KPUBOH (Kakue

€CTh) M TIOKa3aTh T€, KAKUE MOXKHO, Ha Tpaduke.
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®Dopma UTOrOBOTO KOHTPOJIS: SK3aMEH.
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22.

24,
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26.

21.

28.

IK3ameHauyuoHHble 60NPOCHL.
[Tonsstne matpuipl. OCHOBHBIE omepauuu HaJ MmarpunaMmu. ClloKeHHE MAaTpULl U YMHOKEHHE
MaTpuLbl Ha yuciio. CBOMCTBA ATUX oNepanuil.
[lonsitue w™arpuupl. OCHOBHBIE oONEpalMyd HaJ MaTpULAMU. YMHOXKEHHE MAaTpull U
TpaHcroHupoBaHue MaTpull. CBOICTBA 3TUX ONEpaLIUi.
Omnpenenurenn BTOPOro U Tperbero mnopsakos. [loHsTue ompenenurtens n-ro nopsiaka. O6mas
dbopmya.
CaoiicTBa onpeaenuTesneu.
MuHopsl u anredpandeckue IOMOJHEHHUS 53JeMEHTOB Marpuilbl. CrocoOb BBIYMCIICHHS
ONPEAECITUTENEH.
OO6patHas matpuna.
JInneliHas 3aBUCUMOCTD U JIMHEWHAs HE3aBUCUMOCTb CUCTEM BEKTOPOB.
Panr wmatpunsl. Teopema o paHre Marpuubl. MeTton »sieMeHTapHBIX MpeoOpa3oBaHUN
BBIYMCIICHHS PAHTa MaTPULBI.
[TonsaTre cucreMsl JIMHENHBIX ypaBHeHU. OCHOBHBIE OpeneiacHus. MaTpuyuHas 3aluch CUCTEMBI
JMHEHWHBIX alNreOpandecKuX ypaBHEHHM.
CoBMecTHOCTh cUCTEeMbI JTMHEHHBIX ypaBHeHUH. Teopema Kponekepa-Kanemnu.
KBagparusie cucremel. @opmynsl Kpamepa. Pemenne cucreMbl ypaBHEHMH C HCIOJIB30BAHMEM
00paTHON MaTpUIIBI.
CtpykTypa OOIIEro penieHus COBMECTHOM HEOJHOPOIHON CUCTEMbI JTUHEUHBIX alreOpandecKux
YpPaBHEHUU.
Meron [Maycca pemeHus CUHCTEM JTMHEUHBIX YPaBHEHUM.
OpHOopoaHBIE CHCTEMBbl JIMHEHHBIX anreOpanueckux ypaBHeHH. CBOWCTBa  pELICHHIA.
@yHIaMEHTAIbHASI CUCTEMA PELIEHUI OJTHOPOJIHOM CUCTEMBI JINHEWHBIX YPaBHEHHM.
JlekapToBbl IPSAMOYTOJBHBIE CHUCTEMBl KOOPAWHAT HA IIJIOCKOCTH U B IPOCTPAHCTBE.
ITonsapHbIE CUCTEMBI KOOPJAMHAT.
IIpocreitmue 3a1aun aHATUTUYECKOU T€OMETPUU.
[TonsaTue BekTopa. JInHEHbIE OnIepali Hal BEKTOPaMU U UX CBOWCTBA.
KonnuHeapHOCTh BEKTOpPOB. ['eoMeTpHUYECKUil CMBICI TUHEHHON 3aBUCUMOCTH JIBYX BEKTOD OB.
KomnnanapHocTe. ['eOMETpUYECKMH CMBICH JIMHEWHOM 3aBHUCUMOCTH TpEX BEKTOPOB.
JInHenHas 3aBUCUMOCTD YETBIPEX BEKTOPOB.
bazuc m KooOpAMHATBI BEKTOPOB Ha INIOCKOCTM M B IPOCTPAHCTBE. JlekapToBbI
OpsIMOYTOJIbHBIE KOOPJUHATBI, OCHOBHBIE (OPMYJIBI. ['€OMETpUUECKUN CMBICI AEKapTOBBIX
MPAMOYTOJBHBIX KOOPIUHAT BEKTOPA.
CkansspHOoe Tpou3BeneHHE BEKTOpoB. OrmpeneneHne, OCHOBHBIE CBOICTBAa. BrIpaxeHue
CKaJISIPHOTO IPOU3BEICHUS Yepe3 KOOPAUHATHI COMHOKHUTENEH.
BekxropHoe mnpousBenenue. OnpeneneHue, reoMETPUUYECKUN CMBICI, OCHOBHBIE CBOWCTBA.
BripaxxeHne BEKTOPHOTO MPOU3BENEHUS YePEe3 KOOPAUHATHI COMHOKHUTEIECH.
CMemanHoe NMPOU3BEIAEHUE BEKTOPOB, €r0 I'€OMETPUYECKUM CMBICI U OCHOBHBIE CBOICTBA.
BrlpaxkeHne cMEIaHHOoro MPONU3BEAECHNSI BEKTOPOB Y€pe3 KOOPIUHATHI COMHOKHTENEH.
Obmee ypaBHEHHE MNpPsIMOM Ha IUIOCKOCTH W €ro HCCleJ0BaHHME. YpaBHEHHE MpPSMOH B
OTpE3KaX.
KaHoHnueckoe ypaBHEHHME NPSIMOM Ha INIOCKOCTH. YpaBHEHUE NPSAMOM, MPOXOASIIEN uepes
JIBE 3aJjaHHble TOUKH. [lapameTrprueckne ypaBHEHHS NPSIMON. YpaBHEHHE MPAMOM C YTIIOBBIM
K03 hULIHEHTOM.
Yron Mexay JOByMA TOpSIMbBIMM  HA  IUIOCKOCTH. YCJIOBUA  MapajuIeIbHOCTH U
MEePIEHIUKYIISIPHOCTU IBYX IPSMBIX Ha IUIOCKOCTH.
HopMupoBannoe ypaBHeHHE MpsiMOil Ha TuIocKOocTH. [IpuBenerne o0mero ypaBHEHUS MPSIMOM
Ha IJIOCKOCTU K HOPMUPOBAHHOMY BUAY. PacCTOsIHHE OT TOYKM 10O NPAMOU Ha IJIOCKOCTH.

[TnockocTh B TpexmepHOM mpocTtpaHcTBe. OOmiee ypaBHEHHE IIJIOCKOCTH W €O
uccieaoBaHue. Y paBHCHUE MJIOCKOCTH B OTPE3Kax.

Yron Mexay AByMs IUIOCKOCTSIMHU. YCJOBHUS MapajuIeIbHOCTH U NMEPIEeHIUKYISIPHOCTH IBYX
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IUIOCKOCTEHN. Y paBHEHHE NIJIOCKOCTH, MIPOXOAALIEH Yepe3 TPU 3aJaHHBIC TOUKH.

29. HopmupoBaHHO€ ypaBHEHHE IUIOCKOCTH. [IpuBeneHue oOIIETO ypaBHEHUSI IUIOCKOCTH K
HOPMHUPOBAHHOMY BUAY. PacCTOsIHME OT TOUKHU JI0 TJIOCKOCTH.

30. [Ilpsmas B mpocTpaHCTBE  KaK JIMHHS IepecedeHusi AByX IulockocTedd. KanoHuyeckue u
apaMeTPUUECKUE YPABHEHUS. Y PaBHEHUS NPSIMOM, TPOXOASLIEH Yepe3 ABE 3a/IaHHbIC TOUKH.

3l. VYron mexay OpsMbIMH B IMPOCTPAHCTBE. YCJOBHS NapauIeIbHOCTH U MEPHEHIUKYISIPHOCTH
npsMbIX. McenenoBanue B3aMMHOTO PACIONIOKEHHS IBYX MPSIMBIX B IIPOCTPAHCTBE.

32. HccnenoBaHue B3aMMHOTO PACHOIOKEHUS MIPSIMON U IJIOCKOCTH.

33.  Dmnunc. OnpeneneHne, KAHOHUYECKOE YpaBHEHHE, HCCIIeJ0BaHIE (DOPMBI.

34. T'unepbomna. OnpeneneHue, KAHOHUYECKOE YpaBHEHUE, UCCIIEOBaHUE (DOPMBI.

35.  DKCIEHTPUCHUTET, TUPEKTPUCHI M CBSA3b MEKY HUMU JIJISI QJUTUIICA U TUIIEPOOITBI.

36. Ilapaboisa. OnpenencHue, KAHOHUYECKOE ypaBHEHUE, UCCIIEIOBAaHUE (DOPMBI.

37. Dmmuncoua. Kanonnueckoe ypaBuenue. MccnenoBanue Gopmbl. DIUIMIICOU BPALICHUS.

38. OgpnomonoctHelii  runepOononn. Kanonuueckoe —ypaBHEHHE. HccnenoBanune  Gopmsl.
OHOMONIOCTHBIN TUTIEPOOIIONT BPAIICHHS.

39. IsymosoctHbiii  runepbonoua. KaHoHudeckoe — ypaBHEHUE. Uccnenoanue  Gopmsl.
JIByT10J10CTHBIN rUnepOOIOn]] BPALLIEHUS.

40. Dmnuntuyeckuit mapabonoun. Kanonnueckoe ypaBuenue. HccnenoBanue ¢opmbl. [Tapabomonn
BpAIICHUSI.

41. Tunepbonuueckuit mapabonoua. Kanonnueckoe ypaBuenue. lMccnenoBanue Gpopmbl.

42. lunuHIpuYecKue U KOHMYECKHE TOBEPXHOCTH.

KpuTtepuu onieHHBaHus OTBETOB CTY/A€HTOB Ha IK3aMeHe:
CTyneHT MoKa3bIBaeT HE TOJIBKO BHICOKUN YPOBEHb TEOPETHUECKUX 3HAHHUM
M0 U3y4aeMoOi AUCIUILIUHE, HO U BUIUT MEKTUCIUILIMHAPHBIE CBSI3U.
O1eHKa «OTIUNIHOY YMmeer aHaTU3UPOBaATh MPaKTHYECKUE cuTyaru. OTBET MOCTPOCH

JOTUYHO. Marepuan usnaraercs 4eTko, ICHO, apryMEHTUPOBAHO. Y MECTHO
MCIOJIb3YETCs] MHPOPMAIIMOHHBIM U MILTIOCTPAaTUBHBIN MaTepual.

OHCHKa «Xopommo»

CrTyneHT NoKa3bIBaeT JOCTATOYHBIN YPOBEHb TEOPETHUECKUX U

MIPAKTUYECKUX 3HAHUH, CBOOOHO ONEpUpPYEeT KaTerOpUaIbHBIM alllapaToM.
YMeeT aHanu3UpOBaTh MIPAKTUYECKUE CUTYALUH, HO IOITYCKAaeT HEKOTOPbIE
norpemHocTi. OTBET NOCTPOEH JIOTHYHO, MaTEpUaJl U31aracTcs rpaMoTHO.

CTy,[[eHT IMOKAa3bIBACT 3HAHUC OCHOBHOI'O JICKIIMOHHOTI'O U IIPAKTHUYCCKOT'O

Onenka MaTepuana. B oTBeTe He Bcerna MpuCyTCTBYET JIOTMKA U3I0KEHUS.
«yZOBJIETBOPUTEIIHLHO CTyneHT UCIBITBIBACT 3aTPyAHEHUS IPU IPUBEACHUN TPAKTUUECKHUX
IIPUMEPOB.
CryneHT nmoka3bIBaeT ciadblif ypoBeHb TEOPETUUECKUX 3HAHUN, HE MOXKET
Onenka MIPUBECTHU MTPUMEPBI U3 peabHON NpakTUKN. HeyBepeHHO U JTornyecku
«HEYIOBJIETBOPUTEIILHO HEIOCJIEI0BATEIbHO U3J1araeT Marepuai. HempaBuibHO OTBEYaeT Ha

JOIMOJTHUTCIIBHBIC BOITPOCHI NUJIN 3aTPYAHACTCA C OTBETOM HA HUX.

23




