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ObsacTh NpUMEHeHus

@onx oueHouynsix cpeacts (POC) — sBisgercs 00s3aTeIbHBIM MPUIOKEHHEM K paboueit
nporpaMMe JUCLUIUIMHBI «AHATUTHUYECKass TeOMETpUs» M 00eCHeunMBaeT IPOBEPKY OCBOEHUS
IUTAHUPYEMBIX PE3YyJIbTaTOB 00y4eHUs (KOMIIETCHIUH 1 UX HHIUKATOPOB) IIOCPEACTBOM MEPOIPUATHI
TEKYyILIEeH U IPOMEKYTOUHON aTTeCTallMy 10 AUCLHUILINHE.

Hesn 1 3a1aun PoH/IAa OLIEHOYHBIX CPEACTB

Lenpto @oHAa OIEHOYHBIX CPEACTB SIBIISCTCS YCTAHOBJICHHE COOTBETCTBHUS YpPOBHS
HOJArOTOBKM OOyyaromuxcst TpeOoBaHUAM (heAepalbHOTO TOCYJapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa.

I[HSI JOCTHXXCHUA MMOCTaBJIICHHOM neiaun q)OHI[OM ONCHOYHBIX CPCACTB II0 AJUCHUIIIMHC
«AHaIUTUYECKAsi TEOMETPHS» PEIIAOTCS CIeIyIOIUe 3a1a4n:

— KOHTpOJIb M YIPAaBJICHHE MPOLECCOM NMPHOOpPETeHHUsS OOYYAIONUMUCA 3HAHUM, YMEHHHA |
HaBBIKOB, IPElyCMOTPEHHBIX B PAMKAX JAHHOM JUCLHILINHBI,

— KOHTPOJIb U OLCHKA CTCIICHU OCBOCHHA KOMHCTGHHHﬁ, NpeaAyCMOTPCHHBIX B paMKax HaHHOﬁ
JUCLUIUIMHBI;

— obecrie4yeHre COOTBETCTBUSI PE3ybTaTOB OOyueHHUs 3ahadaMm Oynyiied npodeccruoHalbHON
NeSITeIbHOCTH Yepe3 COBEPIIEHCTBOBAHHE TPAJAMLIMOHHBIX U BHEJPEHUE MHHOBAI[MOHHBIX METO/0B
o0yudeHus: B 00pa30BaTebHBIN MpoliecC B paMKaxX JaHHOW JUCLMUILINHBI.



1. IlepeyeHpb NJIaHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs MO TUCUMUIJIMHE, COOTHECEHHBIX €
IVIAHNUPYEMBIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHOH NPOrpaMMbl

1.1. B pesynmbrate ocBoenus OIl OakamaBpuata OOYYArOIIMIICS JOJDKEH OBJAJNETh CISAYIOUTUMU
pe3ysbTaTaMu 00y4YeHHs MO0 AUCIUILIUHE:

Koovt komnemenuyuii Haumenosanue K00 u naumenosanue unouxamopa 00Cmudicenus
Komnemenuyuu Komnemenyuu
OIIK-1 CriocobeH HCIONB30BaTh 3-OIIK-1 3HaTh: 6a30BbIE 3aKOHBI
0a30BbIe 3HAHMS €CTECTBCHHOHAYYHBIX JIUCIHUILINH; OCHOBHBIC
CCTCCTBCHHOHAYTHBIX MaTeMaTHYeCKHe 3aKOHbI; OCHOBHBIC (PU3NYECKHE
AUCHUILIVH B SIBJICHUS, TIPOIIECCHI, 3aKOHBI M TPAHUITBI UX
PO eCCHOHATBHOMI IIPUMEHUMOCTH; CYIIIHOCTb OCHOBHBIX
ACATCIIbHOCTH, IPUMCHSATD XAMUYECKHUX 3aKOHOB M SIBJICHUI; METOIbI
METOAbI MATEMATUICCKOI'O MaTEeMaTHYECKOTO MOJISTHPOBAHUS,
aHaJln3a 1 MOICTUPOBAHUA, | TeopeTHYECKOr0 U AKCIIEPUMEHTAILHOTO
TEOPETHYECKOTO U HICCIIEIOBAHMS,
IKCHCPUMCHTATILHOTO V-OIIK-1 YMeTh: BBIIBISTD
HCCIICOBAHMA €CTECTBEHHOHAYYHYIO CYIIHOCTh MpooIieM,
BO3HHKAIOIIUX B X0J1€ MTPO(HEeCCHOHATLHOM
JEATEILHOCTH, IPUBIICKATH JIJIS UX PEUICHUS
COOTBETCTBYIOIINH (PHU3HKO-MaTeMaTHUECKUI
amnmapar;
B-OIIK-1 Brnaners: MaTeMaTUUYE€CKUM allapaToM
JUTsL pa3pabOTKU MOJIEJICH MPOLIECCOB U SIBJIICHUI,
penieHus MPaKTUYECKHUX 3a1a4
MpopeCCUOHANIBHONW ~ JICATEIPHOCTH, HaBBIKAMU
WCIIOJIb30BaHUS ~ OCHOBHBIX  00IIE(U3NUECKUX
3aKOHOB U MPUHITUTIOB,;
IK-2 CriocobeH poBOUTS 3-11K-2 3HaTh METOIBI METAMATEMATHYECKOTO
MaTEMaTHIECKOC aHalM3a Jisi MOAETMPOBAHHUS MTPOIIECCOB B
MOJCIIHPOBAaHUE JUTA SIIEPHO-3HEPTETUYECKOM U TEIUIOMEXaHUYECKOM
aHayM3a BCei obopynosanuu ADC;
COBOKYIHOCTH HPOLCCCOB B | v ey YMETb MPOBOJIUTH MaTeMaTHIECKOe
AACPHO-OHCPICTIHCCKOM H MOJICJIMPOBAHKE TIPOIIECCOB B SIIEPHO-
TCIIOMCEXAHITHICCKOM SHEPTreTUUYECKOM U TEIJIOMEXAHUYECKOM
o0opynoannn A3C obopynoBanuu ADC;
;
B-IIK-2 BnageTp CTaHIAPTHBIMH  IMaKETaMH
ABTOMATHU3UPOBAHHOTO MPOEKTUPOBAHHUS u
HCCIEIOBAHNH];
YKE-1 CrocoGeH HCronp30BaTh 3-VKE-1 3HaTh: OCHOBHBIE 3aKOHBI

3HaHUA
CCTCCTBCHHOHAYYHBIX
AUCHUILUIWH, TIPUMCHATH
METOAbBI MATEMATHYCCKOT'O
aHaJIM3a U MOACTIUPOBAaHMA,
TCOPCTUUCCKOTO U
OKCIICPUMCEHTAJIIBHOT'O
HUCCICIOBAaHUA B
IIOCTABJICHHBIX 3agadax

€CTECTBEHHOHAYYHBIX JUCITUILINH, METOIbI
MaTeMaTHYECKOTO aHAIN3a U MOJCITUPOBAHHS,
TEOPETUYECKOTO M AKCIIEPUMEHTATIBHOTO
HCCIIEI0BAHMNS,

V-VKE-1 ymeTh: ncnosib30BaTh MaTEMAaTHYECKHE
METOJIbl B TEXHUYECKUX MTPUIIOKEHUSAX,
paccUuThHIBAaTH OCHOBHBIEC YHCIIOBBIE
XapaKTEPUCTUKH CIIyYalHbBIX BEJIMYMH, PEIIAThH
OCHOBHBI€ 33/1a4 MaTEMATHYECKONU CTaTUCTUKH;
pelaTh TUIOBBIE PACUETHBIE 3a/1a4U;

B-YKE-1 BiageTs: METOOAMH MaTEMATHUYECKOTO
aHaJIM3a U MOJACIUPOBAHUS, METOJIAMHU PEIICHUSI




3a/la4 aHaJIKM3a M pacuyera XapaKTepUCTUK
(hU3HYECKUX CHCTEM, OCHOBHBIMHU ITPHEMAMHU
00pabOTKH IKCIIEPUMEHTAIbHBIX JTAHHBIX,
METOJIaMH pabOTHI C MIPUKIAHBIMH
MIPOrPaMMHBIMH MPOJTYKTaMHU;

1.2. Dmanwt hopmupoeanus komnemenyuii 6 npoyecce oceoenusn OIl cneyuanumema

KoMmMrnoHeHThl KOMIleTEHIUH, Kak MpaBuio, (HOPMHUPYIOTCS MPU HM3IYYEHUH HECKOJIbKHUX
JUCLHUIIIMH, a TAaKK€ B HEMAJIOM CTENEHU B Ipolecce NpoxoxacHus npaktuk, HUP u Bo Bpems
CaMOCTOSTENIbHOW paboThl oOydvarorierocs. Bemonnenne u 3ammura BKP sBisiroTcss Bugom ydeOHON
JeSITeIbHOCTH, KOTOPBIH 3aBepIacT mporecc (OpMUPOBAHHSI KOMIETECHIUH.

Oranbl GOpMUPOBAHUS KOMIIETEHIIUU B MIPOLIECCE OCBOCHUSI TUCIUTUIUHBI:
- Ha4YaJdbHbIi 3Tam — Ha 3TOM dTane (OPMUPYIOTCS 3HAHHEBBIE M HHCTPYMEHTAIbHBIE OCHOBBI
KOMIIETEHIIMHM, OCBaMBalOTCA OCHOBHBbIE KaTeropuu, (opmupyroTcs O6a3oBble ymeHHs. CTyneHT
BOCIIPOM3BOAMT TEPMHUHBI, (PaKThI, METOBI, IIOHATHS, IPUHIIUIIBI U IPABMIIA; PEIIaeT yIeOHbIE 3a1auu
o o6pasiy;
- OCHOBHOM »Tan — 3HaHWS, YMEHHUS, HaBbIKM, obOecreuuBarouiyie (HOpMHUPOBAHHE KOMIIETEHLUHU,
3HAQUUTEJIBHO BO3pACTalOT, HO €Hl€ HEe JOCTUrarT HUTOroBbIX 3HaueHW. Ha 3ToM srtame cryneHTt
OCBaMBaeT aHAJIUTHYECKHUE JAEUCTBHUS C NPEIMETHbIMU 3HAHUAMU IO JUCLUIUIMHE, CIIOCOOEH
CaMOCTOSITENILHO pelliaTh yueOHbIE 3a/1aui, BHOCS KOPPEKTUBBI B aJITOPUTM IEHCTBHI, OCYILIECTBIISSA
KOPPEKIIHIO B X0J1€ padOThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS;
- 3aBepUIAKIIMH >Tall — Ha 3TOM 3Tale CTYAEHT JOCTUraeT UTOTOBBIX MOKa3aTeNel MO 3asBICHHOU
KOMIIETEHIINH, TO €CTh OCBAaUBACT BECh HEOOXOAUMBI 00BEM 3HAHHIA, OBJIA/IEBAET BCEMHU YMECHUSIMHU U
HaBbIKaMU B cepe 3asBiaeHHON komrieTeHIMH. OH cmocoOeH HCIOJIb30BaTh 3TH 3HAHMS, YMEHUS,
HaBBIKU IPU PELIEHUH 33/1a4 TOBBIIIEHHOMN CII0)KHOCTH U B HECTaH/IAPTHBIX YCIIOBUSX.

Otansl  (GOPMHUPOBAHUS KOMIIETEHIMH B XOJ€ OCBOEHHUS JUCHUIUIMHBI OTpa)XkaroTcs B
TemaTrueckoM rurane (cm. PTLT).

1.3. Ca3b Mexkay (popMupyeMbIMH KOMIIETEHIIUSAMH M GopMaMi KOHTPOJISI HX OCBOEHUS

Ne | KonTpoumpyembie NHauKaTop 10CTHIKEHHUA HaumeHoBaHHEe OLIEHOYHOTO
n/n pa3eJibl (TeMbl) KOMIeTeHHH cpelacTBa TeKyuleii u
AUCHMILTUHBI MPOMEKYTOYHOM aTTecTalu
Texymas arrecranus, 1 cemectp
1. Paznen 1 3-OIIK-1, V-OIIK-1, B-OIIK-1 KonTtponsHas pabora Ne 1

3-11K-2, Y-1IK-2, B-I1K-2
3-YKE-1, Y-YKE-1, B-YKE-1

2. Paznen 2 3-0OIIK-1, V-OIIK-1, B-OIIK-1 KonTtposnbHast pabota Ne 2
3-11K-2, Y-IIK-2, B-TIK-2
3-YKE-1, V-VKE-1, B-YKE-1

3. Paznen 3 3-OIIK-1, V-OIIK-1, B-OIIK-1 KonTponbnas padora Ne 3
3-I1K-2, Y-IIK-2, B-TIK-2
3-YKE-1, V-YKE-1, B-YKE-1

IIpome:xxyTouHas arrecranus, 1 cemectp

DK3aMeH 3-OIlK-1, Y-OIIK-1, B-OIIK-1 DK3aMeHaIMOHHbBIA OUJIET
3-T1K-2, V-IIK-2, B-TIK-2
3-YKE-1, YV-YKE-1, B-YKE-1




2. Onucanne nokasareseidl M KpUTepHeB OLCHUBAHUS KOMIIETEHIMH Ha PA3JIMYHBIX 3Tanax ux GopMHpPOBaHHs, ONIMCAHNE LKA OLleHUBAHUS
KoHeuHbIMU pe3yabTaTaMd OCBOEHHS IIPOrpaMMbl JUCLUIUIMHBI SABJISIOTCS CPOPMHUPOBAHHBIE KOTHUTHUBHBIE JECKPHUIITOPBI «3HATHY», «YMEThbY,

«BJIAZIETH», PACIIMCAHHBIE IO OTAEIbHBIM KOMIIETEHLIUAM, KOTOpbIE IpUBeAEHbI B 11.1.1. @opMupoBaHue 3TUX IECKPUITOPOB MPOUCXOAUT B IpOLECCE

M3y4YEHUs TUCLIMILIMHBI 10 3TalaM B paMKax pa3jIMYHOI0 BUA y4EOHBIX 3aHATHH U CaMOCTOSITEIbHOIN paboThI.
Briensrores Tpu ypoBHSI CQOPMHPOBAHHOCTH KOMITETEHIIMI HA KaXIOM dTare: HOPOTOBbIi, TPOIBUHYTHIA U BHICOKH.

YpoBHuU Coaep:xaTtejibHOE OcHOBHbBIE MPU3HAKHU BbljIeJIeHUsI YPOBHA BPC, ECTS/IIaTudanibuas
onucaHue YpOBHA % HIKAJIA VIS OLeHKH
OCBOEHHsl | JK3aMeHa/3a4yeTa
Boicokuii TBopueckas IeATENbHOCTh | BKarouaem Hudxcecmosuuil yposeHs.
Bce 6uovl komnemenyuti CryneHT AeMOHCTpHUpYeT cBOOOAHOE 00Iananme
chopmuposaHvl Ha 8bICOKOM KOMIIETCHIIMSIMH, CITOCOOCH MMPUMEHUTH UX B A/
VPOBHE 6 COOMBEMCMBULL C HECTaHJAAPTHBIX CUTYAIIUSX: TIOKA3bIBACT 90-100 Otmiio]
yenamu u 3a0a4amu YMEHHUE CaMOCTOSITEIILHO MPUHUMATH PEIICHUE, 3auTeHo
OUCYUNTIUHDBL pemats mpobiieMy/3a1ady TeOpeTUIECKOro Uiu
MPUKIIQJHOTO XapaKkTepa Ha OCHOBE M3YYEHHBIX
METOJIOB, IPUEMOB, TEXHOJIOTUH
IIpoaBuHYTHII [lpumeHenne 3HaHWA W | Briarouaem Hudxcecmoswuil yposeHs.
Bce 6uovl komnemenyuii yMeHul B Oosiee mupokux | CTYACHT MOXET J0Ka3aTh BIIAJICHHUE B/
chopmuposanvl Ha KOHTEKCTaX Y4eOHOH ¥ | KOMIETEHIMSIMH: JEMOHCTPHPYET CIIOCOOHOCTD 85-89 OueHb XOpoIo/
NPOOBUHYMOM YPOBHE 8 npodeccuoHaNbHOM co0uparth, CUCTEMATU3UPOBATh, AHATTU3UPOBATH 3auTeHO
coomeemcmeuu ¢ yeasimMu u | JIeSTeTbHOCTH, HEXENIW TI0 | M TPAaMOTHO MCIOJIB30BaTh HH)OPMAIIHIO U3
3a0ayamu OUCYUNJIUHbL o0pasiy, Oosbliei gonel | caMOCTOATENbHO HallIGHHBIX TEOPETHUECKUX C/
CaMOCTOSITETEHOCTH ¥ | HCTOYHHUKOB U HJUTIOCTPUPOBATH HMHU 75-84 Xoporo/
WHUIUATHBBI TEOpPETUYECKHE MOJIOKEHNS WM 00OCHOBBIBATh 3auTeHo
MPAKTUKY TPUMCHCHHS.
70-74 D/Xopormio/ 3a4ureHo
IToporossrit PenponykrusHas CryneHt JEMOHCTPHUPYET BIIaJICHUE 65-69 D/V nosnerBoputensHO/
Bce 6uovl komnemenyuii JeSITeTTHHOCTD KOMIIETEHIIMSIMA B CTaHNAPTHBIX CHTYalUsX: 3auTeHO
cgpopmuposaHvl Ha NOPO208OM u3Jaraer B mpejaesax 3agad Kypca TeOpeTUYeCKH
ypogHe U TIPAKTHYECKU KOHTPOIMPYEMBIN MaTepHal. 60-64 E/llocpencserto
/3auTeHo
OTcyTCcTBHE PU3HAKOB TIOPOTOBOTO YPOBHS: KOMIIETEHITUH HE CPOPMHUPOBAHBI. 0-59 HeynosnerBopurenbHo/

Huxe noporosoro

CTy,Z[CHT HC B COCTOSIHUU IIPOACMOHCTPUPOBATH O6HaI[aHI/IC KOMIICTCHIUSAMU B

CTaAaHJAPTHBIX CUTYyallugX.

3aureHo







OneHnBaHue pe3ynbTaToB OOYyUEHUSl CTYAEHTOB MO AUCLUMILIAHE OCYIIECTBISIETCS MO PErJIaMeHTy
TEKYILEro KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH.

Kpurepun onieHuBaHMs KOMIETEHIUN HA KaX/10M 3Talle U3y4eHUs TUCLMIUIMHBI U KaXXI0ro BUIa
OLIEHOYHOTO cpeacTBa U npuBoasaTcs B 1. 4 @OC. Mtorosslil ypoBeHb c(hOPMUPOBAHHOCTH KOMIETESHIIUH
IpU M3yYEHUU AUCLHMILTUHBI ompenenserca no tabmuue. [Ipu 3tom cienyer moHUMarh, YTO TpaHMIIA
MEXJY YPOBHSMHU JJIsi KOHKPETHBIX pE€3YyJIbTaTOB OCBOEHMsI 00pa30oBaTENbHOM IMPOrpaMMbl MOKET

CMEIIAaThCs.

Yposenb chopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpoMe:xxyTO4YHas aTTECTALUA
KOMIIETCHIMHU
BbICOKUI BbICOKUI
BBICOKUH NpPOOBUHYMbLLL BbLCOKULL
BbICOKULL NnpPOOBUHYMbLUL
nopo2oawll BbLCOKULL
BbICOKULL Nnopo2oswiii
IIPOJIBUHYTHIN NMPOJABUHYTHIN NPOABHHYTHINI
npoOBUHYMbLLL nopo2coewlii
nopo2o6wiii NnpOOBUHYMbLLL
IIOPOTOBbIN MOPOroBbIN NOPOrOBbIi
HIDKE TOPOFOBOrO NOPOrOBbIi HM2Ke TIOPOroBOro
HHKe MOPOroBOro -

3. Meroauyeckne MaTepHalibl, ONpeAelsiomMe MPOUEeAyPbl OLEHUBAHUSI 3HAHMI, YyMeHMId,
HABBIKOB H (MJIM) ONBITA 1eATeIbHOCTH, XapPaAKTEPU3YIOIIMX 3TaNbl (JPOPMUPOBAHUA KOMIIETEHIH

Hrorosas arrecranus 10 JUCLUMILUIMHE SBIISCTCS UHTEIPAIBHBIM II0KA3aTelIEM KaueCTBa TECOPETUYECKUX U
MPAKTUYECKUX 3HAHUH M HABBIKOB OOY4YalOIIMXCS MO AMCLUMIIMHE M CKJIAJbIBA€TCS U3 OICHOK,
ITOJIYYEHHBIX B XOJI€ TEKYLIEH U IIPOMEKYTOUHOM aTTECTALNH.

Texymas arTecraiys B ceMecTpe MPOBOJUTCA C IENIbI0 00ecrieueHHs] CBOEBPEMEHHON 00paTHOM CBs3H,
JUISL KOPPEKIMH 00y4YeHHUsI, aKTUBHU3AIIMH CaMOCTOSATEIbHON pabOThl 00yYatOINXCS.

HpOMC)KyTO‘-IHaSI arrectanuus IpeAHasHA4YCHa JId 00BEKTHBHOTO NOATBCPKACHUA U OLCHHUBAHUA
AOCTUTHYTBIX PE3YJILTATOB 06y‘ICHI/I$[ IIOCJIC 3aBCPIICHUA U3YUCHHUA AUCIUIIIIVHBI.

Tekymas aTTecTanus OCyIeCTBISETCS 1Ba pa3a B CEMECTP:

e koHTpoabHas Touka Ne 1 (KT Ne 1) — BoIcTaBisieTcs B 3JIEKTPOHHYIO BEIOMOCTh HE MO3HEE 8 HEAETU
yuebHoro cemectpa. Bximrouaer B cebsl OLEHKY MEpONPUSATHIA TEKYLIEro KOHTPOJS ayTuTOPHOH U
CaMOCTOATENbHON paboThl O0OydYaromIerocs Mo pasjenam/TeMaM Y4eOHOW IUCHUILTUHBI ¢ 1 mo 8
HEJIeI0 y4eOHOro ceMecTpa.

e koHTpodbHas Touka Ne 2 (KT Ne 2) — BwicTaBisieTcsi B RJIEKTPOHHYIO BEIOMOCTh He rMo3aHee 16
Helenu y4yeOHoro cemectpa. Bximrouaer B ceOs OLIGHKY MEPONPHUSATHI TEKYIIEro KOHTPOJIS
ayJAMTOPHOM M CaMOCTOSITEIbHON pabOThl 00yUaloILIerocs Mo pasjesnam/TeMaM yaeOHOH AMCHUIUINHBI
¢ 9 mo 16 Hegeno yueOHOTO ceMecTpa.

PCBYJ'IBTaTBI TCKYH_ICI‘/’I n HpOMC)ICYTOHHOﬁ arTeCTallui IOoABOAATCA IIO IIKaJIC GaHHLHO-pCﬁTHHTOBOﬁ
CHUCTCMBI.

JTan peiiTHHroBoii cucTemsbl / Henens Bbana
OuenovHoe cpeacTBo MuHmMyM™ Maxcanym
Texymasi aTrecramusi 1-16 36 60
KontpoabHast Touka Ne 1 7-8 18 30
Koumponvnas paboma Nel 7 18 30
KonTpoJsbHasi Touka Ne 2 15-16 18 30




Koumponvnas paboma No2 15 9 15
Koumponwvnasa paboma Ne3 16 9 15
IIpomexyTouyHas aTTecTanus - 24 40
3auer -

Bonpoc Nel - 6 10
Bonpoc N2 - 6 10
3aoaua - 6 10
3aoaua - 6 10
HUTOI'O no xucuuminfae 60 100

* MUHHMaJIbHOE KOJMYECTBO OAJUIOB 3a OIEHOYHOE CPEJCTBO — 3TO KOJHMYECTBO OayioB, HaOpaHHOE
00y4aroIuMcsl, P KOTOPOM OLEHOYHOE CPEACTBO 3aCUUTHIBACTCS, B IIPOTUBHOM CITydae 00y4aronuics
JOJI’KEH JIMKBUUPOBATH MOABHUBUIYIOCS AKaJICMHUYCCKYIO 3a10JI2KEHHOCTDb 110 TeKyu[eﬁ 15010750
MPOMEKYTOUYHOW aTTecTallud. MHHHUMAIBHOE KOJMYECTBO OAJJIOB 3a TEKYIIYHO AaTTeCTaluio, B T.4.
OTJIETTbHOE OLIEHOYHOE CPEJICTBO B €€ COCTaBe, U IMPOMEKYTOUHYIO arTecTaiuio cocrasiser 60% ot
COOTBETCTBYIOIIMX MaKCHUMAaJIbHBIX OAJUIOB.

CryneHT cunTaeTcsl aTTECTOBAHHBIM I10 pa3Jieny, 3a4eTy WM dK3aMeHy, eciii OH HaOpas He meHee 60%
OT MaKCUMaJIBHOTO 0ajia, MpeayCMOTPEHHOT0 paboyei mporpaMmMoii.

CrtyneHT MOXeT OBITh aTTECTOBAH IO IUCHUIUIMHE, €CIM OH aTTECTOBaH IO KaKIOMY pasfeny,
3a4yeTy/3K3aMeHy M €ro CyMMapHbIii 0ai cocTasisieT He MeHee 60.

Onpeoenenue 60Hycos u wmpagos

Bonycel: moomputenbHbie 0aibl CTYACHT MOXET MOJIYYUTh K CBOEMY PEHTHHTY B KOHIIE CeMecTpa 3a
MIPUCYTCTBUE HA JICKIHIX, MPAKTUYECKUX U JAOOPATOPHBIX 3aHATUSIX U aKTUBHYIO U PETYJSIPHYIO paboTy
Ha 3aHATUSAX.

bonyc (nmpemuanbHble Oajuibl) HE MOMKET NpPEBbINIATH 5 OamioB, BMecTe C OaylaMd 3a TEKYILYHO
aTTecraiuio — He 6onee 60 OanoB 3a cemecTp.

4. TunoBble KOHTPOJIbHBIE 32/IaHUS WM HHbIE MATEPHAJIbI, He00X0AUMBbIe /1JIsl OLleHKU 3HAHWH,
YMeHM, HABLIKOB



MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUS POCCUMCKON ®EJEPAIIUU
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ZII/ICI_II/IHJII/IHa AHanutnueckas IrcoOMCTpuUsd

3K3AMEHAIIMOHHBIN BUJIET Nel

Bektopsl u onepamun Hax HUMHA. KOMIUIAaHApHOCTh, KOJUIMHEAPHOCTH BEKTOPOB.
JIuHeilHas 3aBUCUMOCTh M HE3aBUCHUMOCTb BEKTOPOB. ba3Wc Ha IUIOCKOCTH W B
npocTtpadcTBe. KoopauHatel BekTopa B 6a3uce. JIelcTBUS ¢ KOOpAMHATAMU.

[Ipocrenimme 3agauv  AHAJUTUYECKOW TEOMETPHUM: JICJIEHME OTpe3Ka B JaHHOM
OTHOIIICHWUH, KOOPJIUHATHI LIEHTPA Macc.

3anaua: Jlano A(1,2), B(3,1), C(4,5). Touku 4, B u C ABISAIOTCS CepeIMHAMU CTOPOH
HEKOTOPOT0 TpeyrojibHuka. HalT KoopIMHAThI BEPIIMH 3TOT0 TPEYTrOJIbHUKA.

3anava: JlaHbI BEKTOPLI H b = {6,-3,2} . BeluMcnuTs (G +5)>.

CocraBurenb M.B.Kanantauk
(oammuce)
PykoBoaurens OOIT A.A. YnanoBa
(oammuce)
« » 20 T




MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUS POCCUMCKON ®EJEPAIIUU
®EJEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/JAEHUE BBICUIETO OBPA3OBAHUSA

«HanuoHanpHBIH HCCAENOBATENbCKUN ANECPpHBIN yHUBepcurer «KMUDHU»
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BOIIPOCHI K DK3AMEHY

1. Bekropel u omnepauuu Haag HUMA. KOMIUIAaHAPHOCTH, KOJUIMHEAPHOCTH BEKTOPOB.
JIuHeHass 3aBUCHUMOCTb M HE3aBHCHUMOCTb BEKTOPOB. ba3uc Ha IUIOCKOCTH U B
npoctpaHcTBe. KoopauHaTel BeKTOpa B 0asuce. [[efcTBUs ¢ KOOPAMHATAMH.

2. Ilpocteitmue 3agauM aHAIUTUYECKOW TE€OMETpUM: JEJIEHHE OTpe3ka B JaHHOM
OTHOLIECHWH, KOOPAUHATHI LICHTPa Macc.

3. CucteMbl KOOpAWHAT: JEKapTOBAa NPSIMOYTOJIbHAS, TOJISApHAs, ITWIHHAPHUYICCKAS,
chepuueckasl.

4. Tlonstue HanpaBieHHON ocH. IIpoekuus (opToroHajibHasl) BEeKTopa Ha ocb. CBOICTBa
MPOEKIUH.

5. CkanspHoe TIPOU3BEIICHHE BEKTOPOB (OIpejeieHnue, CBOWCTBA, BBIPAXKECHHE B
MPSIMOYTOJIbHBIX KOOpIMHATAX).

6. [Ipoekius BeKkTOpa Ha OCH JACKAPTOBOW MPSMOYTOJBHOW CHUCTEMBI KOOPJWHAT.
Hanpasnstomue kocunycol. CBONMCTBA HAITPABIISIONIMX KOCUHYCOB.

/. TlpaBble W JeBbIe TpOWKU BEKTOPOB. BekTopHoe mnpousBenenue. OnpenaeseHue,
cBolicTBa. BekTopHOE Mpou3BeieHre B KOOPAMHATHOM (popme.

8. Cmemannoe mnpousBeneHue. CBs3b € 00BEMOM MapajuieNienuiena. Y ClIOBUe
KOMIUTAaHAPHOCTH TPeX BEKTOPOB. CMEIIAHHOE MPOU3BEECHNE B KOOPIUHATAX.

9. JIBoiiHOe BeKTOpHOE Ipon3BeaeHne. ToKIECTBO [a.blc]=ba,c)-alb,c)

10.IIpeoOpa3zoBanue NE€KAPTOBBIX MPSMOYTOJbHBIX KOOPJIMHAT HA MJIOCKOCTH (ITOBOPOT U
napaJuIeIbHBIA IEPEHOC).

11.TonssTue o0 ypaBHEHUSAX JIMHUH U TIOBEPXHOCTEH. AnreOpanueckue KpUBBIC
(moBepxHoctH). Ilopsimok kpuBoit (moBepxHOCTH). Teopema 00 HWHBapHUAHTHOCTHU
nopsiaka. [loBepxHOCTH, 3a1aHHbIE TAPAMETPUUECKH.
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12.YpaBHeHUE TUIOCKOCTU: YpaBHEHHUE MO TOYKE W BEKTOPY HOpMaJld; 00lllee ypaBHEHHUE;
ypaBHEHUE B OTpe3Kax; ypaBHEHHE IUIOCKOCTH, MPOXOMSIIECH Yepe3 TpU pa3iuyHbIe
TOYKH, HE JIeJKal[ie Ha OJIHOM MPsIMOM; YpaBHEHUE IIIOCKOCTH, MPOXOSIIECH yepes JiBe
TOYKH MapaJijIesIbHO 33JJaHHOMY BEKTOPY, MapaMeTPUUECKOe 3a/IaHUE MIIOCKOCTH.

13.HopmasibHOE ypaBHEHHE IMIOCKOCTH. OTKIIOHEHHWE TOYKH OT IUIOCKOCTH. PaccrosiHue
OT TOYKHU JIO TUIOCKOCTU. YTOJ MEXIY IUIOCKOCTSMHU. YCJIOBHS MAapauIeIbHOCTH U
IIEPIIEHIUKYJIIPHOCTH TUIOCKOCTEM.

14.T1y4oK mIOCKOCTEN U CBSA3KA MIIOCKOCTEH.

15.YpaBHeHue mpsMOM Ha IUIOCKOCTU: 0O0Ilee ypaBHEHHE, ypaBHEHHE C YIJIOBBIM
kKod(puImeHToM, ypaBHEHHE B OTpE3Kax, MMapaMETPUUYCCKHE YPAaBHECHHS MPSIMOM.
HopmanbHoe ypaBHeHue mnpsMod. OTKIOHEHHME TOYKM OT MHpsMoil. PaccrosiHue ot
TOYKH JI0 TpAMOA. VYTroa MeXIy NpsSMbIMHU, YCIOBUS MapajuieIbHOCTH U
MEePICHIUKYJISIPHOCTU NPSAMBIX. [Iy4OK MpsIMBIX Ha TIOCKOCTH.

16.YpaBHeHus NpsAMON B MPOCTPAHCTBE (IepecedeHue ABYX IUIOCKOCTEH, KAaHOHUYECKHE
YpaBHEHHUSI, YPABHEHUS MPAMON, MPOXOMSIIEH 4Yepe3 ABE TOYKH, MMApaMETPUUYECKHUE
ypaBHEHUs).  YToJd  MEXIy  MNpsAMBIMH,  yCIOBUS  TNApaUIeIbHOCTH U
NEPHEHIUKYIAPHOCTU. PaccTosSHUE OT TOYKM A0 MPSMOW, PACCTOSTHUE MEXKIY IBYMS
CKPEILIUBAOIIUMUCS MPSIMBIMH.

17.B3auMHOEe pacrmojio)KeHHEe TPsIMOM M IUIOCKOCTHM B  MPOCTPAHCTBE (YCIOBHS
MPUHAJICAKHOCTH JIBYX MOPSIMBIX K OJHOM IIJIOCKOCTHU, YroJ MEXIy MpSIMOM u
IJIOCKOCTBIO, YCJOBUSA TApPAUICIbBHOCTH W MNEPHEHAUKYISIPHOCTH MPSAMOA U
IJIOCKOCTH). 3a/layu: OCTPOEHUE OOIIEro MEPIEeHIMKYISpa JIBYX CKPEIIMBAIOLIUXCS
MPSIMBIX, TOCTPOCHUE MEPIICHANKYISIPA U3 TOYKH HA MPSIMYIO, U3 TOYKH Ha TJIOCKOCTh.

18.Onpenenenue nsnnunca, runepOboinsl W mapadoinbl. [lupektpuca, 3KCHEHTPUCHTET.
BbIBOJ KaHOHMYECKMX YpaBHEHUU 3JUIMIICA, TUNepOoiibl, mapadossl. MccnegoBaHue
dbopmbI druIIca, TUIIEPOOJIBI, TapadosIbl MO UX KAHOHUYECKUM YPABHEHUSIM.

19.®okanpHOE CBOWCTBO 2yuivIica. PacmojokeHue (GOKycoB, ypaBHEHHS JIHUPEKTPHC,
AKCIEHTPUCUTET DJUIMICA, 3aJaHHOTO KAHOHUYECKUM ypaBHEHHEM. DOKaJbHbIC
paguycChl.

20.DokanpHOE CBOMCTBO rurepOonbl. Pacmonoxenne (GpoxycoB, ypaBHEHHUs JTUPEKTPHC,
ACUMIITOTBI, AKCIEHTPUCUTET TUIEPOOJIbI, 3aJaHHOW KAHOHHMYECKUM YpPaBHEHHEM.
doKanbHbBIE PAINYCHI.

21.YpaBHeHUs KacaTeJbHBIX K JUTUIICY, TUrepOosie u napadose.

22.0nTru4eckre CBONCTBA dJIIUIICA, TUTIEPOOJIbI, TapadoJIbI.

23.0mnnurc, runepOosia v napadosia Kak KOHUYECKUE CEUCHHUS.

24.00u1ee ypaBHEHUE KpUBOW BTOPOTO MOpSAKA. YTPOIIEHHE YPAaBHEHHS KpPUBOMU
BTOPOTO MOPsAKA MyTEM [MOBOPOTA OCEH U MapaieabHoro nepeHoca. Knaccudukarms
KPUBBIX BTOPOTO MOPSIKA.

25.TloBepxHoct BTOporo mopsiaka. lluwmmHapuueckue, KOHMYECKHE TMOBEPXHOCTU H
MIOBEPXHOCTU BpanleHusa. HekoTopble BHUIbI IOBEPXHOCTEW BTOPOTO MOPSIKA:
AJUTMNITUYECKUA  KOHYC, DJUIMNITUYECKUM, TapaOoMuecKuii, THUIepOOTMISCKHi
HWIMHAD, DIUITANITHYECKUI napaboJIonI, TUIepOOTNYSCKU napaboJIonI,
OJTHOTIONIOCTHOM Turepbonons (MpsAMOJMHENHHBIE OOpa3yloIIue OJHOMOJIOCTHOTO
runepOoonaa), ABYMOJOCTHON rurepoononn, smauncoun. HccmemoBanue (Gopmel
MMOBEPXHOCTHU MO KAHOHUYECKOMY YPaBHEHUIO METOJIOM CEUEHUI.
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Kpurepun onneHuBaHus KOMIOeTeHIM (pe3yjJbTaToB):

OTAMYIHO/XOPOII0/YOBJIETBOPUTEIHLHO/HEY TIOBIECTBOPUTEIIHLHO

Onucanue MKAJbI OIIEeHUBAHNS ;

OueHnka

Kpurepun onenkn

OTIINYHO

36-40

CTyaeHT 10KeH:

- IPOAEMOHCTPHUPOBATH TITYOOKOE U IPOYHOE YCBOCHHUE 3HAHUM
IPOrpaMMHOI0 MaTepuana;

- HICUYCPIBIBAIOIIE, ITOCICA0BATCIIbHO, I'PAMOTHO U JIOTHYCECKHA CTpOfIHO
H3JI0KUTH TeOpeTI/I‘{eCKI/Iﬁ Marcpuall;

- IPaBUIILHO (POPMYIIMPOBATH ONPEICIICHHS;

- IPOAEMOHCTPHUPOBATH YMEHHSI CAMOCTOATEIBHOM paboThI ¢
JIUTEPaTypoOu;

- YMETb CIENATh BBIBOJIBI [10 U31ara€éMOMY MaTepUaly.

Xoporio
30-35

CTyneHT JOMKeH:

- IPOJIEMOHCTPUPOBATH J0CTATOYHO MOJIHOE 3HAHKE IPOrPAMMHOTO
MarepHana;

- IPOJIEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETUUECKHUX IMOHITUH;

A0CTAaTOYHO IOCICAOBATCIbHO, I'PAMOTHO U JIOTHYCCKU CTpOﬁHO
H3J1araTb MaTCpuall;

- IPOACMOHCTPHUPOBATH YMCHUC OPUCHTHUPOBATHCA B JIMTECPATYPE,

- YMETh CIIeJIaTh JIOCTATOYHO 0OOCHOBAHHBIC BBIBOJIBI 110 H3JIaracMOMY
Marepuaiy.

Y 10BIIETBOPUTEIIHHO
24-29

CTyneHT 10KeH:
- MPOIGMOHCTPUPOBATH OOIIEe 3HAHUE N3y4aeMOTO MaTepHaa;
- ITIOKa3aTh O6HI€€ BJIAICHUC HOHSITI/II\/JIHBIM annapaTOM JUCHUITIINHBI,

- YMETh CTPOUTH OTBET B COOTBETCTBUH CO CTPYKTYPOI U3JIaraeMoro
BOIIPOCA;

- 3HaTh OCHOBHYIO PEKOMEHAYEMYIO IPOrpaMMOil yueOHyro
JUTEpaTypy.

HeynosnersopurensHo

23 1 MeHblie

CTyneHT 1eMOHCTPUPYET:

- HE3HAHWE 3HAUYUTEIHFHOM YacTH MPOrpaMMHOTO MaTepHaa,

- HE BJIaJIeHUE TTOHSATUHHBIM anmnapaToM JUCIUTITUHBI,

- CYIIECTBEHHBIE OIMMMOKH MPHU U3JI0KEHUH YIEOHOTO MaTepuarna;

- HEYyMEHHE CTPOUTH OTBET B COOTBETCTBHUH CO CTPYKTYPOU
U3JIaraeMoro BOIIPOCa;

- HCYMCHHC J1CJIaTh BBIBOJBI 110 U3JIaracMOMy MaTcpually.
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KomiuiekT 3aganui 1Jisi KOHTPOJbHBIX padoT

KonTpouabHast padora 1

1. Jams! Tpu BekTOpa d = (4,-2), b =(3,5), ¢ = (2,~14) . BbIpa3uTh BEKTOP C Uepe3 BEKTOPHI a i b.
2. Ha ocu abGcrucc HallTH TOYKY paBHOYIaIeHHYIO oT Touek A(1,-4) u B(5,6).
3. Jlaubl Tpu BekTOpa d =(2,3), b =(4,1.5), ¢ =(-1,3). OnpeaenuTs, NPy KAKOM 3HAUCHHH MapaMeTpa

K BEKTOp a + kb OyneT KoIIuHeapeH BEKTOpY ¢ .
KpuTepun onieHuBaHuA KOMIIETEHIHI (PE3VIbLTATOB):

KOHTpOJ'IBHaSI pa60Ta CUNTACTCS BBIIOJIHESHHOM npu YyCJIOBUH IMPAaBUJIBHOI'O PCHICHHA HE MCHCC 5
MMPEAIOKCHHBIX SaﬂaHI/Iﬁ OAHOI'0 U3 BapUaHTOB.

Onucanue MKAJbI OLEHUBAHUS:
Bce pemennbie 3a7aHusi B KaXIOM BapUaHTe CyMMapHO oreHuBarotcs 30 Oammamu: 3aaanue 1) — 2 6amna;
3amanus (2 —7) kaxmoe —5 Oaya.

KonTpouabHast padora 2

1. Hanucatp ypaBHEHUE TUIOCKOCTH , TpoXosien yepe3 Touky M( 1,2 , 3 ) nepneHaAuKyIsipHO 1BYM
TIocKocTsIM 3x -2y +2-1=0, 3x+2y+2z-2=0.

2. BBIYMCIUTB Yyrojl MEKIY BbIIIEYKa3aHHBIMU MIJIOCKOCTSAMM,

3. JlaHBI TpW TWIOCKOCTH : X +y+z=1, 2x +y+z=2,3X + 2y +2z2 = 5.

Kakyro reomerpuyeckyto purypy onu o6pa3yror?(Beep, npu3mMa, TpeXTpaHHBINA yro).
Kpurepuy oueHuBaHus KOMIIeTeHUH (Pe3yJabTaTOB):

KOHTpOJ'II:HaH pa60Ta CUNUTACTCS BBIIOJIHESHHOMN nopu YyCJIOBUM MPAaBUWIBHOTO PCIICHUA HE MCHCC 5
MPCAJIOKCHHBIX 3a,Z[aHI/II>i OAHOI'0O U3 BAPUAHTOB.
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Onucanue MIKAJIbI OLIEHUBAHUS:
Bce pemennbie 3amanns B KaXI0M BapHaHTE CYMMapHO orieHuBatotcs 14 6amramu: 3amanus (1 —7) xaxmnoe
— 2 Gamna.

KonTpoabHasi pabora 3

2 2

X o
1. ano ypaBHEHHE >JUIMIICA %+y?:1. Haiitn ero uentp, (oKychl, MOIYOCH, SKCIIEHTPUCHUTET,

YpaBHEHUS JUPEKTPUC.
2. CocTaBuTh KAaHOHHMYECKOE YpaBHEHHME dynmmnca, eciu pana Ttouka smmanca M (2,—5/3) u ero

skcrentpucurer & =2/3

3. CocTaBUTh KaHOHHYECKOE YpaBHCHUC FI/IHep6OHBI, €CJIM HaHbl YpPAaBHCHUA ACUMIITOT yzzx u

16

ypaBHeHus JupekTpuc X =1 —

Kpurtepuy oueHuBaHus KOMIleTeHUWH (Pe3yJIbTATOB):
KontponbHass paboTa cudMTaeTcs BBHIMOJHEHHOW IPH YCIOBUM TPABHIBHOTO pEHICHUS HE MeHee 5
MPeJIOKEHHBIX 3aJaHUi OTHOTO U3 BAPUAHTOB.

Onucanue MKAJbI OLIEHNBAHUS:
Bce pemennbie 3ajaHus B KQKJOM BapuaHTe CyMMapHO olieHHBaroTcst 16 Oamnamu: 3amanus (1 —7) kaxmaoe
— 2 fanna.

Kpurepun oneHuBanusg KoMIOeTeHmii (pe3yjibTaToB):

— YPOBCHBb OCBOCHUS O6y‘-IaIOIJ_II/IMC$I MaTtepualia, IpeaAyCMOTPCHHOT'O y‘Ie6H0ﬁ nporpaMMoﬁ;
— YMCHHUC 06}7‘131011_[61“005{ HCIIOJIB30BAaTh TCOPCTUUCCKUEC 3HAHUS ITPU BBITTOJIHCHUN 3aJaHuM U 3a4a4,
- O6OCHOB8.HHOCTB, YCTKOCTDb, KPATKOCTH U3JIOKCHUA OTBCTA.
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