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1. AHHOTALNUA
K padouyeil mporpaMme AU CHHUILIMHBI
b1.0.15 AJITEBPA U TEOMETPUA
TpynoeMkocTbs73.€.

1.1 Henb ocBoeHUs1 M KPaTKoe Co/iep:KaHue M CIHIIIHHbI

Hear ocBoeHMsI JMCHUILVIMHBI: TIONMy4YeHHWE O0a30BBIX 3HAHWW 10 JIMHEHHOW anredpe u
aHAJIUTUYECKOW TreoMeTpuu, oOydueHHe CTyJEHTOB O0leMaTeMaTHUecKol KyJIbType (yMeTb
JIOTUYECKH MBICIUTh, IPOBOJUTH J0Ka3aTEeIbCTBA OCHOBHBIX YTBEP)KICHHUH, YyCTaHaBIMBATb
JIOTUYECKHE CBA3M MEXAY IOHATHUAMH, IPUMEHATh IOJIYYEHHBIE 3HAHUSA JUI PELICHMS
anredpandyeckux U reOMEeTpUUECKUX 3a/lad U 3a/1a4, CBA3aHHbBIX C MPHIOKEHUSIMH alredpandeckux
METO/IOB U 3a/la4aMi Ha OCTPOCHHE).

Kpatkoe conep:xkanue aucuMiuidHbl: CucrteMa KOOpPAMHAT Ha TUIOCKOCTHU, OCHOBHBIC TOHSITHS.
Bekrophnas anrebpa. Matpuusl u onpenenutend. CucreMsl TUHEHHbIX ypaBHeHu#. Ilnockocts u
npsiMasi B IpocTpaHcTBe. KpuBble U MOBEPXHOCTH BTOporo mnopsaka. OO1iee ypaBHEHHE KPUBOH
BTOPOTO MOpsAAKA. ['pymmel, KOJbLA, IOJIA; KOJBLO MHOTOWIEHOB; [JEJIEHHE MHOTIOWIEHOB C
OCTaTKOM; HaWOOJBIIUI OOIIMI JIENUTENb MHOTOWICHOB, €T0 HAXOXKICHUE C TIOMOMIIBIO AJITOPHTMA
EBxnupa. [1osie KOMIUIEKCHBIX YHCEIl Ha TNIOCKOCTH.

1.2. IlepevyeHb MJIaHMPYeMbIX Pe3yJIbTATOB 00yUeHHs M0 JUCHHUILINHE, COOTHECEHHBIX C
IJIAHUPYEMBbIMH Pe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTe/IbHON MPOrpaMMbl

HaumenoBanue [Tnanupyemslie HaumenoBanue ITnanupyembie OueHouHbIe
KaTeropuu (TPyIIITbL) pe3yIbTaThl WHIUKATOpa pe3yIbTaThl 00yYeHUS cpencTBa
KOMIETCHIIIHA OCBOCHHSA JOCTIKEHUS 0 JUCTIUTUTAHE
TIPOTPaMMEI KOMIIETEHITUI
(comepxanue u
KOJIBI
KOMITETEHITHI)
Oo6menpodeccuonansusie | OIIK-1: ciocodern | OIIK-1.1: Cmocoben | 3HaTh: OCHOBHBIE | BrImonmHeHne
KOMIETEHINH MPUMEHSTH MIPUMEHATh  0a30BBIM | MOHATHS, (haxThl, | 3amaHUN Ha
(yHIaMCHTAJIBHBIC | MaTeMaTHYCCKHUI KOHIICTIIINH, MPAaKTUICCKUX
3HaHUS, ammapar, CBSI3aHHBIH C | TIPUHIIHITBI TEOpHH | 3aHATUAXK
MOJTyYCHHBIC B MIPUKIIAHON €CTeCTBEHHBIX Hayk, | TectupoBaHue
obactu MaTeMAaTHUKOM ¥ | MaTeMaTUKH u | [IpoBepka
MaTeMaTHYeCKUX U | HH(POPMATHKOH nadopmaTHKy; PI'P
(vn) OIIK-1.2: Crnocoben | 6a30BbIit OK3aMeH
€CTECTBEHHBIX pemaTh TUTIOBBIE | MaTEMaTHIECKHUA
HayK, 1 3aJaqd  C  Y4YeTOM | ammapar CBSI3aHHBIA C
WCTIONB30BAaTh HX B | OCHOBHBIX THOHSATHHA W | HPHUKJIATHON
npodeccuoHanbHOM | 00muX MaTeMaTUKON 1
JIeSATEIIbHOCTH. 3aKOHOMEPHOCTE, UHPOPMATHKOH.
dbopMyIHpyeMbIx B | YMeTb:  BBINOJHATH
pamKax 0a30BbIX | CTaHIAPTHHIC
JUCIIMILTAH JICACTBYS, pemars
MaTEMAaTHUKH, TUTIOBBIC ~ 33Jaddl  C
nHPOPMATHUKA U | y4eToM OCHOBHBIX
€CTECTBCHHBIX HAYK MOHATHH ®  O0IMX
OIIK-1.3: CnocoOeH | 3aKOHOMEPHOCTEHH,
BEISBIIATH dbopMmympyeMBIX B
€CTeCTBEHHOHAYYHYIO | paMKax 0a30BBIX
CYITHOCTh TpOOJIEeM, | TUCIUILIIH
BO3HHUKAIOMINX B XOJI¢ | MaTEeMaTHKH,
npodeccHoHaNbHON nHPOPMATUKU "
JIeSITeNbHOCTH, €CTECTBEHHBIX  HaYK;
MpUBICKaTh JUISS WX | IOHUMATh u
peleHust MIPUMECHSATh Ha
COOTBETCTBYIOIIUE MIPaKTHKE
3HAHUS, TMIOJyYCHHBIC | KOMITBIOTCPHEIC
B o0xacTu | TEXHOJIOTUH UL
MaTeMAaTHYeCKUX ¥ | PEIIeHHs Pa3NIHBIX
3a7a4.




(W) ecTecTBEHHBIX | BiaameTb: HaBBIKaMH
HayK pabotel c y4eOHOM
JIUTEpaTypoil 1o
OCHOBHBIM
€CTECTBEHHOHAYYHBIM
U MareMaTH4eCKUM
JUCTIUTUTHHAM,
HaBbIKAMHM  PEIICHUS
MPaKTUYECKNUX 3ajad,

6a30BBIMH 3HAHUA
€CTECTBEHHBIX  HayK,
MaTeMaTHUK{ "
“HGOPMATHKH,
CBSI3aHHBIMHU c
MPUKJIAHOMN
MaTeMaTHKOH u
nHdopMaTHKOH.

1.3. MecTo AucHMILIMHBI B CTPYKTYpe 00pa3oBaTelbHON NPOrPaMMbl

HNunexc

HaunmenoBaunue
NUCIUILTAHEI

Cemectp
N3yUYCHHUS

WNHuaexcel 1 HAMMEHOBAaHUS YY€OHBIX TUCIUTUIHH
(Momyneit), MpakTHK

Ha KOTOPbIE ONUPAETCS JUI. KOTOPBIX COJIEpIKaHUE
cozepKaHue JTaHHOU NAHHOW OUCIUAILINHEI
JUCUUIUIMHBL (MOAYNsE) | (MOJMyJisl) BHICTYIIAET ONOPOM

b1.0.14

Anrebpa u
TeOMETpHs

1-2

IIIxoJBHBIN KypC b1.0.20 YucneHnHsle METOBI
MaTEeMaTHKH b1.0.23 Metonasl
OIITHMU3ALIMHU

b1.0.13 MaremaTuyeckuit
aHaJIu3

b1.B.03 MaremaTudeckoe u
HMUTAIMOHHOE
MOJICJIUPOBAHNE
b1.B.JZIB.09.01
MaremMaTudeckoe
moaenupoBanue MathCad
b1.B.JZ1B.09.02
MareMaTHYECKOE
monenupoBanne MathLab

1.4. SI3bIk npenogaBaHus: PyCCKU




2. O0beM AUCHHMINVIMHBIB 32YETHBIX ¢IMHUIAX € YKa3aHHEM KOJIMYeCTBA aKaJeMHYeCKHX
4YacoB, BbIJIeJIEHHbIX HA KOHTAKTHYIO padoTy o0y4aroimuxcs ¢ npemnojasaresieM (110 BHIaAM
Y4eOHBIX 3aHATHI) U HA CAMOCTOATEJIbHYI0 padoTy 00y4aromuxcst

Brimucka u3 yuebnoro minana (rp. BA-IIM-23):

Kon 1 HazBanue AUCIUIUIMHBI TT0 YY€OHOMY IIJIaHy

b1.0.14 Anrebpa u reomerpust

Kypc n3ydenus

1

CemecTp(bl) H3yUYEHHUSI 1,2

dopMa MPOMEKYTOYHOM aTTecTanuu (3a4eT/IK3aMeH) AK3aMEH/9K3aMEH

PI'P, cemecTtp BbITIOTHEHUS 1,2

Tpynoemkocts (B 3ET) 73ET

Tpynoemkocts (B yacax) (cymma ctpok Nel,2.3), B T.4.: 252

Nel. KonraktHasn pabora 00y4yarImuXxcs ¢ | O6bem ayuTOpHOU Br.u. ¢

npenoaasareaeM (KP), B yacax: paboTsI, IIPUMEHEHUEM

B gacax JOT umm D0, B

gacax

O6bem paboTsl (B yacax) (1.1.+1.2.+1.3.): 76/84 -

1.1. 3aHsTHS JIEKIIMOHHOTO THMA (JICKIIUH) 36/32 -

1.2. 3aHTHs CEMUHAPCKOTO TUIA, BCETO, B T.4.: - -

- CEMUHAPHI (MPAKTUYECKUE 3aHATHUS, KOJUIOKBUYMBIH T.11.) 36/48 -

- 1abopaTopHbIe paboThHI - -

- IPAKTUKYMBI - -

1.3. KCP (xoHTpOdb CaMOCTOSITENIBHOW  paboOTHI, 4/4 -

KOHCYJIBTAITIH )

Ne2. CamocrositeibHas padora odyqaromuxcst (CPC) 5/33
(B yacax)
Ne3. KosmyecTtBo 4acoB Ha 3K3aMeH (IpU HATMYMU 27/27

9K3aMeHa B YUeOHOM IJIaHe)

1yKa3LIBa€TCH, €CJIM B aHHOTallu1 O6paBOBaT€HBHOﬁ IporpaMMebl 110 NO3ULHHU ((CBGHCHI/IH O IPUMCHCHUU
JUCTAHIITMOHHBIX TEXHOJIOTUH K QJICKTPOHHOI'O O6y‘l€HI/IH» YKa3aH OTBCT «Aa».




3. Conep:xaHue AMCUUILUINHBI, CTPYKTYPHPOBAHHOE [0 TeMaM € YKa3aHHeM 0TBeJeHHOr0 Ha
HHUX KOJHMYeCTBA aKaJeMHYeCKHX YaCOB U BH0B Y4eOHbIX 3aHATHI

3.1. PacnpenesieHue 4acoB Mo pa3jejaM U BUAaM y4eOHbIX 3aHATHI

KonTakTHas pa60Ta, B yacax
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1 cemect
Jluneiinas anredpa 12 6 6
BekTopHas anreOpa 22 10 10 2
AHanuTHueckass reoMeTpus 31 12 12 2 5(PT'P)
Ha TJIOCKOCTH
KowmmiekcHbie uncna 16 8 8
DK3aMeH 27 27
Uroro (1 cemectp): 108 | 36 36 4 5+27
2 ceMecT
AHanuTHYeCKass TeOMETpHUs
B IIPOCTPAHCTBE. 42 12 18 2 5(PI'P)
5(T3)
DJIEMEHTHI BBICIIICH 5(13)
anredpbl 38 10 16 2 5(T3)
BexTopHblie mpocTpaHCTBAa;
0a3uc 1 pa3MEepPEHHOCTH; 5(13)
MOMTPOCTPAHCTBA; CyMMa H 37 | 10 14 5(T3)
nepeceyeHue
3(TM)
MOITPOCTPAHCTB; MPSMBIC
CYMMBI;
DK3aMeH 27 27
Uroro (2 cemectp): 144 | 32 48 4 33+27
Bcero gacos 252 | 68 - 84 | - - - - - | 8 38+54

[Ipumeuanne: TM — u3yueHue TeopeTudeckoro Marepuania, J[3-BplNoNHEHNE TOMAIIHETO 3aJaHMsl,

T3-BeIMOTHEHUE TECTOBBIX 3aManuid, PI'P — Hanmncanue pacueTHo-rpadudeckoit paboThI.

3.2. CopepxaHue TeM NPOrpaMMBbl AU CHHUIIIMHBI

Tema 1. J/Inneiinas anareopa.

Marpuibl. OcHoBHBIE TTOHATHS. Onipenenutenu. OcHOBHbIE NOHATHA. OTIPEASTUTENN BTOPOTO,

TPETHETO MOPSIIKA.

MeTo1bl BEIYUCIIEHHUS ONIpEIeIUTeNIel n-ro nopsaaka. Panr Mmarpuiisl. TeopeMa o paHre MaTpHIIbl.
CucreMpl TUHENHBIX ypaBHEHUH. OCHOBHbIE IOHATHUS. PellieHre cucTem JIMHENHBIX YpaBHEHUM
MeTozioM ["aycca. PelieHre HeBBIPOXKIEHHBIX JIUHEHHBIX cucTteM. Dopmyinsl Kpamepa.




Heswipoxnenusie matpuibl. O0paTHas MaTpuia. MaTpudHBIA METO PEIICHHUS HEBBIPOKICHHBIX
JIMHEHHBIX CUCTEM.

Tema 2. BekTopHas anreopa

Bextop. Henunelinpie onepanuu. CkajispHOE, BEKTOPHOE, BMELIAHHOE IMPOU3BEAECHHUE BEKTOPOB.
CaolicTBa.BeIpakeHue CKaJspHOTO, BEKTOPHOIO, CMEIIAHHOIO IPOMU3BEACHHUS BEKTOPOB 4eEpe3
KOOPAWHATBI COMHOXHUTEIICH.

Tema 3. AHaJMTHYecKas reoMeTpPHUs HA MJIOCKOCTH

OO11ee ypaBHEHUE NPSIMOH JIMHUY Ha MJIOCKOCTU. Y paBHEHUE MPSMOI JIMHUU B BEKTOPHOI

dopme. Kanonnueckoe u mapameTpuueckoe ypaBHeHus npsamoil. HopmanbHoe ypaBHEeHHE npsiMoi
JWHUAW. YpaBHEHHE MPSMON B OTpe3KaxX. Y paBHEHHUE MPSMO C YIIIOBBIM Kod(dumueHToM. Bekrop
HOpPMAaJIH K IIPSIMOM U ypaBHEHHE NIPSIMOM 3aIIMCAHHOE YEPE3 CKAISIPHOE MPOU3BEACHHE. YTOJ MEKIY
IPSIMBIMU JINHUSIMH, YCJIOBMS MAPAJUIEIbBHOCTU M NEPIEHINKYJIIPHOCTH NpsMBIX. PaccrosHue oT
TOYKU /10 MPSIMOM JMHUM. YpaBHEHHME IydKa MPSMbIX JUHUN. YpaBHEHHE OMCCEKTPHCHI yIJa.
VYcnoBue nepeceueHus TpeX MPSIMBIX JIMHUM B OHOM Touke. . Diunc. KanoHndeckoe ypaBHEHUE.
I'mnep6ona. Kanonuueckoe ypaBHenue. IlapaGona. Kanonumueckoe ypasHenue.lloBepxHoctu
BpaiieHus. IloBepxHocTu BpaiieHuss Broporo mnopsjaka.Kmaccudukanust nmoBepxHocTeil BTOPOro
NOpsIJKA.

Tema 4. KomniekcHble ynciia

KommnekcHsle uncia, anredpanyeckas popMa KOMIUIEKCHOTO yucia. JledcTBUs Hal KOMIUIEKCHBIMU
qrcaamMu B areOpandeckoit hopme. BeKTOpHI Ha MITOCKOCTH KaK N300paKeHHE KOMIUIEKCHBIX YHCE.
Moaynb U apryMeHT KOMIUIEKCHOTO 4HcCia U CBSI3b MEXIAY HUMHU. TpHroHomerpuueckas gopma
KOMIUIEKCHOTO ~ YHCJa. YMHOXXEHME M  JICJICHHE KOMIUIEKCHBIX 4YHCEl 33JaHHBIX B
TpuroHomerpuyeckoid ¢opme. BosBeneHue B CTENEHb U M3BJICYEHHE KOPHSA U3 KOMIUIEKCHOI'O
yrcia.Penienne qByYwIeHHBIX YpaBHEHNH 3-i U 4-1i CTeNeHH ¢ IEHCTBUTEIBHBIMA KOA(QUITHSHTAMH.
Anrebpanueckoe ypaBHEHHE N-i CTENIEHH.

Tema 5. AHaIUTHYeCKAs TeOMeTPHUS B IPOCTPAHCTBeE.

OO11ee ypaBHEHHE IUIOCKOCTH B MPOCTPaHCTBE. BekTopHOe, mapamMeTpruueckoe U HOpMaibHOE
YpaBHEHUS IJIOCKOCTH. BEKTOp HOpMasH K IJIOCKOCTH, YIOJl MEXAY IJIOCKOCTSIMH, PACCTOSHU

€ TO4kH 10 mockoctu. [Tydok minockocreit. Jluauu B npoctpanctse IIpsimast nMHMA B TPOCTPAHCTBE.
BexTopHoe, kKaHOHHUYECKOE U MapaMeTpuyecKoe ypaBHeHHUs npsiMoi. CucreMa JBYX ypaBHEHUH C
TpeMsl HeU3BECTHBIMU. HanpaBistoninii BEKTOp IpsAMON.

Tema 6. DieMeHTHI BbIcHIel aJredpbl

OcHOBHBIE NOHATHS TEOPUH MHOrOwIeHOB. JlelicTBus ¢ MHorouneHamu. Cxema ['opuepallensie n
NpoOHBIE KOPHH MHOTOWICHOBKOpHM W JMHEWHBIE MHOXXUTENIM MHOrowieHoB. Teopema besy.
PasoxeHre MHOTOWIEHOB HA MHOXUTEIN. HanOonpmmii o0 NejINTENb U HanMEHbIee o01ee
KpaTHO€ MHOTou4JIeHOB. KpaTHble KOpHM MHOrOUYJIEHA

3.3. ®opmMbl U METOABI POBEICHNSI 3AHATHI, IPUMeHsAieMble Y4eOHbIe TEXHOJIOTHU
B mponecce mpenogaBaHUs TUCHUILUIMHBI HCIOJB3YIOTCS TPaJUIIMOHHBIE TEXHOJOTMHM HapsIy ¢
AKTUBHBIMH U UHTCPAKTUBHBIMU TCXHOJIOTUAMMH.
y‘le6Hbl€ mexrnoJocuu, UcCnojibzyemsle 68 O6p61306ame]le0M npoyecce

Pazpen nucuuninmHel Cemectp Hcnons3yemblie KomnuectBo
AKTUBHBIX/MHTEPAKTUBHBIC 4acoB
00pa3oBaTeybHbIC TEXHOJIOTUH
1 UCKyccuoHHvle Memoosl :case-stud 10
Bexropnast anrebpa Hucky Yo
JEKIUSI- TUCKYCCHS
AHanuTHuecKas 1 Huckyccuonnvie memoouwl :case-study , 7
reoMeTpHsl Ha IIIOCKOCTH JEKUUS- TUCKYCCHSL.
AHnanurnyeckas 2 7

reoMeTpHsl B
IIPOCTPAHCTBE




DJIEeMEHTHI BbICIIEH 2 Jlucxyccuonnvle memoow: :case-study , 10
anredpbl JIEKIUSI- TUCKYCCHSL.
Wroro: 34 4,

[Ipu npobremrom o06yyenuunion PyKOBOACTBOM TpenojaBareiiss (HopMymupyeTcss TpOoOIeMHBIN
BOIIPOC, CO3JAK0TCA Hp06HCMHbIe CUTYyallun,B pC3yJIbTATC YCTr0 AKTUBU3ZUPYCTCA CAMOCTOATCIbHAA
JeSITeTbHOCTD CTYICHTOB,IIPOUCXONT OBJIaJICHUE MPO(HeCcCHOHATEHBIMI HaBBIKAMHU.
Juckyccuonuvie memoOsi MOTYT OBITh pEaIM30BaHBI B BHJIE JUAIOTa YYACTHUKOB WU TPYIII
YYaCTHHKOB, COKPAaTOBCKON Oecellbl, TPYIIOBON AMCKYCCHH, aHAJIN3a KOHKPETHOW CHTYalluu WIIH
JIPYTHUX.

4. IlepeyeHb y4eOHO-METOAHYECKOT0 00ecredeHusl 1JIs CAMOCTOSTeIbHOM
PadoTHIZ00yYAOUINXCS 110 TUCHHIITHHE

ConepxanuneCPC
Ne | HammenoBanue Bun CPC Tpyno- DOpMBI U METOIBI
paszena (TeMbl) €MKOCTh KOHTPOJIS
NUCHUTIINHBI (B yacax)
1 cemectp
1. | AHamuTHyeckas 3amura PT'P
reoMeTpHsl Ha Beimonanenue PI'P 5(PTP)
MJIOCKOCTH
DK3aMeH 27 20 3K3aMeEHaIIMOHHBIX
OMJIETOB
Bcero gacos (1 5+27
ceMecTp)
2 cemMecTp
2. | AHanmuTHYecKas
reoMeTpus B Beimmonnenue PI'P 5(PT'P) | 3amgura PI'P
MPOCTPAHCTBE. [ToaroToBKa K TECTHPOBAHUIO 5(T3) | Bemmonnenue tecta
3. | DneMeHTBI Brimmonnenue noMamHux 5(13) Brinmonnenue 3amanui Ha
BBICIICH anreOpbl | 3aJaHui 5(T3) MPAKTUYECKUX 3aHATUAX
IToaroToBKa K TECTUPOBAHUIO BelnonHeHue recra
4. | BekropHble Brinmonnenue noMamHux Brinmonnenue 3a1annii Ha
MIPOCTPAHCTBA; 3aJlaHui MPAKTUYECKHUX 3aHATUAX
0aszuc u [ToaroroBka Kk MpakKTUYECKUM
Pa3MEpEHHOCTD; 3aHATUAM 5(13) | Bemomnnenue Tecta
HOJIIPOCTPAHCTBA, 3(TM)
cymMma u [ToaroToBKa K TECTHPOBAHUIO 5(T3)
nepeceyeHue
MOJITPOCTPAHCTB;
PSIMBIE CYMMBI;
5. | Ok3ameH 27
Bcero yvacos (2 33+27
CeMECTp)

Pa6Gora Ha NIpaKTH4YeCKOM 3aHATHH
B mepuon ocBoeHUS AUCIUIUIMHBI CTYACHTHI MOCEHIAIOT JIEKIIMOHHBIE 3aHSTHS, CaMOCTOATEIBLHO
U3YyYalOT JOTMOJHUTENbHBI TEOPETUUECKH MaTepuan K MpPaKTUYECKUM 3aHsaTHsIM. Kputepusmu

2CamocTosiTenbHass paboTa CTY[EHTAa MOXKET OBITH BHEAYANTOPHOH (BBIIONHSICTCS CTYACHTOM CAMOCTOSTENBHO 6€3 ydacTHs
HperosiaBaTeNsi — HalpUMEp, IOATOTOBKA KOHCHEKTOB, BBIINOJHEHWE NUCBMEHHBIX PabOT M Jp.) M ayAUTOPHOH (BBINOJHSAETCS
CTYJIGHTOM B ayIMTOPUH CaMOCTOSTEJILHO MOl PYKOBOZCTBOM IIPEIOJaBaTelIsi — HapuMep, 1a00opaTopHas WM IIpaKTHYecKas paboTa).




OLCHKU pa60TI)I Ha MPAKTUYCCKUX 3aHATHAX ABJIACTCSA: BIAACHUC TCOPCTUUCCKUMU ITOJIOKCHUAMU 110
TeMe, BBITIOJIHEHUE TPAKTUYECKUX 3aJaHUN

Kpurepusimu 11 OLIEHKM pe3yJbTaTOB BHEAYIUTOPHONM CAMOCTOSITEIbHOW pPadOTHl CTYIEHTa
SBIISIIOTCS:

—YpOBEHb OCBOCHHUS y4eOHOT0 MaTepHaa;

—YMCHUC UCIIOJB30BATb TCOPCTUUCCKUC 3HAHUSA ITPH BBIMTOJIHCHUUN MPAKTUYCCKUX 3a1a4;
—Cc(OPMUPOBAHHOCTHOOIICYUCOHBIX YMEHUH;

—000CHOBAaHHOCTh M YETKOCTh U3JIOKEHHS OTBETA.

MaxkcuManbHbIN 0au1, KOTOPBINA CTYJIEHT MOXKET Ha0paTh 3a BBIIOJHEHUE MPAKTUYECKOT03aJaHus:

1 cemectp - 4 6amna.

2 cemecTp — 3 Gamia

CamocrosiTesibHast padoTa CTyIeHTa
Brutouaer npopaboTKy KOHCIIEKTOB JICKIIHIA; BBIMOJHEHHE MPAKTUUYECKUX 3aJaHUN 10 pa3zieliaMm.
OcHoBHo# hopmoii mpoBepkr CPC sBisieTcs pemeHre 3a/1a4 Ha TPaKTHIECKOM 3aHSITHH.
Tembl 3amaHmil 151 CAMOCTOSTENHHOW PAaOOTHI CTYJCHTOB
Tema 1. JIuneiinas anreopa.
Tema 2. BexropHast anredpa
Tema 3. AHaIUTHYECKAasT TE€OMETPHS Ha IJIOCKOCTH
Tema 4. KommuiekcHble uncna
Tema 5. AHaMTHYECKAasi TEOMETPUS B MPOCTPAHCTBE.
Tema 6. DeMeHTHI BICIIEH anreOpsl
Tema 7. BekTopHBIE TPOCTpaHCTBA.
Kpurepuu ouenkmu:
0 6amIoB — caMOCTOSITeNIbHAsI paboTa HE BBHIITOTHEHA.
1 Gamn — 1EeMOHCTPUPYET, JIUIIb MOBEPXHOCTHBIA YPOBEHb BBITIOJIHEHUSI pabOThI, B COACPKAHUU
BBITMIOJTHEHUS 3a/1aHUS JOIMYIIEHbI IPUHIUIHAIbHbBIE OIIHOKH.
2 Gamna —CTaBUTCS TOT/AA, KOTAA CTYJCHT BBIMOJIHMI CAMOCTOSTENIbHYIO paboTy, MMOKa3aH BBICOKUIA
YPOBEHb OCBOCHUSI CTYIEHTOM y4eOHOro MaTtepuaa, Coiep>KaHue BBIMOJHEHUS 3aJaHUs HE COIEPIKUT
OLINOOK.

OO0pa3sIibl TECTOBBIX 3aJJaHUM:
TecTupoBanue 1
1. Jomomaute
### HazpIBaeTCs MPSAMOYTOJIbHAS TaOJIMIA YUCEIT, COIEPIKAIIast m CTPOK U /1 CTOJIOIIOB.
OTtBeT: MaTpuiei
2. JonosHuTe
Matpwuiia, y KOTOpOH 9HCIIO CTPOK PABHO YHCITY CTOJIOIIOB, HAa3bIBACTCS #HH.
OTBeT: KBaJpaTHOIl
3. Jomomaute
KBangparnas maTpuiia, y KOTOpO# BCe 3JIEMEHTBI, KPOME 3JIEMEHTOB IJIaBHOM IMaroHaIu, paBHbI
HYJII0, Ha3bIBAETCS #iH.
OTBeT: IMArOHAJIbHOM
4. Jomomaute
JlnaroHanbHas MaTpuLa, y KOTOPOU KaXIbli HJIEMEHT IJIaBHOM AMArOHaIU PaBeH €IUHHUIIC,
Ha3bIBACTCS #H#.
OTBeT: eIMHUYHOM

5. Y CcTaHOBUTH COOTBETCTBUE MEXKIY MaTPUILIAMH:
1. Bekrop-cTpoka 1 0 0
2. JnaronanbHas
01 0
3. Enqunnunas
4. KBanpaTtHas 0 01



x 0
0 sz
1 00
210
2 21
(5 2 4
OrtBer:
1.(5 2 4
5 X OzJ
0 y
1 00
3.0 1 0
0 0 1
1 0 0
4.12 1 0
2 21
6. OTMmeThTE MPaBUIIBHBIN OTBET

Marpuria, nojgy4deHHas U3 JaHHOW 3aMEHOMN KaKJJOW ee CTPOKHU CTOJIOIIOM C TEM K€ HOMEPOM,
Ha3bIBACTCS

TPEYTOJIbHOW;

TPAHCIIOHUPOBAHHOM;

CTYIEHYATOM;

oOpaTHOH.
OTBeT: TPAHCIIOHUPOBAHHOM

IlIkaja oueHUBAHUSA:

IIpoueHT BBINOJHEHHBIX TECTOBBIX
N KosmmuecTtBo HaOpaHHBIX 02/1U10B
3aIaHui

91% - 100% Otmmuno 1006am1oB

81% - 90% OT1nmar096a1710B

71% - 80% Xopoio80amioB

61% - 70% Y noBieTBopuTesibHO7 OaioB
51% - 60% Y 1oBAETBOPUTETHHO6 OaIOB

<50% HeynosnerBopurensno( 6amion

O0pa3ubl KOHTPOJILHBIX 32JaHUH
PacueTrHo-rpajduueckas padora Nel
10 TeMe «AHAJTUTHYECKAS] TeOMEeTPHUs HA MJIOCKOCTID)

3agava 1. /{ansl Bepiunnel Tpeyroiabuuka ABC: A Lx,;y, L, B Ux,y, L, C Uxy; y;L0.

Haiitu: nnuny BeICOTBICH.

1.1. A(-3; 0), B(3; 2), C(2;5).
1.2. A(-2; 0), B(4; 2), C(2;6).
1.3. A(-3; -2), B(14; 4), C(6; 8).
1.4. A(-2; 0), B(2; 4), C(4;0).
1.5. A(1; -2), B(7; 1), C(3;7).
1.6. A(-2; -3), B(1; 6), C(6;1).
1.7. A(-4; 2), B(-6; 6), C(6;2).
1.8. A(4; -3), B(7; 3), C(1;10).



1.9. A(4; —4), B(8; 2), C(3; 8).

1.10. A(-3;-3), B(5; -7), C(7; 7).

3agaya 2. CocTaBUTh KAHOHUYECKHE YPABHEHHS: a) SJUTUIICA; 0) THIIepOOIIBI; B) MapalboIIbl.

A, B — Touku, Jexanire Ha KpuBoi, F' — ¢okyc, a — 6onbinas(aeiicTBUTenbHas ) MOIyoch, b — Manas
(MHHMAs) TOTYOCh, [ | — 3KCHEHTPUCHUTET, y [ [1kx — ypaBHEHUS aCUMIOTOT runepoosst, D —
JUpEKTpUca KpuBoi, 2¢ — pOKyCHOE pacCTOSTHUE.

21.a)a=l11, E=$: 0) k =%, 2¢=104/13; B) ock cHMMeTpHH OX 1 A(27;9).

2.2, a]A{_E:ﬁl B(0;2);06)2a=8,2c=10;8)D: x=135.

e |

2.3.a)A4(3;0), B(E;%J;ﬁ] k==, E=§; B) D:y=—2.

24 a) = J? A(-5:0): 6) .4(«1'%;3} 3(4\@:3«5]; B) D:y=1.

2.5 a) b=15, F(-10; 0); 6) 2a = 26, E=E; B)D:x=—-4

2.6.a) .4(— EELE} b=3;ﬁ)k=% a =8 B) ock cummeTpHl OX u A(4; —8).
2.7.a)a=4,F(3;0);06) b=2410, F(-11;0); B) D: x=-2.

28.a)b=4 F(9:0).06)a=25, s:%;B}D:x=ﬁ_

29.2) 4(0;43) E{E:l} 6) k:%, e= L D y=—4a

10
7 4 =
2.10. a}a:E, A(8; 0} ﬁ)ﬂ-z? 2¢0=20; B) D: y=4.

3anaua 3. [IpeoOpazoBaTh K KAHOHUYECKOMY By YPAaBHEHHS U TIOCTPOUTH KPUBEIE.

3.1. 16x*+ 25 y 2+ 32x + 100 y + 284 = 0.

3.2.yH4y=2x

3.3.16x*+ 9y 2+ 64x + 54 y + 161 = 0.

3anaua 4. [Tomoc NOSPHON CUCTEMBI KOOPAWHAT COBMAIAET C HAYAJIOM KOOPAMHAT, a TIOJIsIpHast
OCb COBIAJAET C MOJIOKUTEIBHON MOIyOChl0 abcLucc.

Haiitu:

a) IeKapTOBbI MPSIMOYTOJIbHBIE KOOPIMHATHI JaHHON TOUKU M, €CIi U3BECTHBI €€ MOJISIPHbIE
KoopAuHATHI M(p; ©);

0) HoJsIpHbIE KOOPIMHATHI TOUKU IPSIMOYTOJIbHBIM KOOpAMHATaM P 10 ee JaHHBIM JeKapTOBBIM

P(x; y).



4.1. .H[:L - 242 247 ) 42 .w[z. TT| PO 5).
43, .u[gﬂn f‘ P(=3:0). 44, ”L’E}T—H Pt -+3)
45 M(7:-x), P(-1;-1). 46. ”L{j;ﬁ P(0: 1),

47. M(5: 0), Pl.A3). 48. .w{m\ §| PR3 -2)
49, lf|&i P(-2-2). 4.10. _'Li":;ll ET P(1; 1)

Pacuerno-rpaduyeckas padora Ne2
M0 TeMe «AHAJNTHYECKAs TeOMeTPHSA B IPOCTPAHCTBE

3apanue 1. [TocTpouTh IIIOCKOCTH U HAWTH YTOJI MEXAY HUMHU.
3x+y+2z-6=0, x—y=0.
x=3y+5=0, 2x—-y+5z-16=0.
x=-3y+z-6=0, x+z-1=0.
x+y-2z=4,2x-3y=0.
2x—y+z-6=0, 2x-3=0.
2x—y+5z-10=0, x-3y =6.
x+3y—-6z=6, z=y.
4x+y—-2z4+4=0,3y—-z=0.
.3x+y—-2z2+46=0, 2x—y+4z=0.
10. 2x—y+3z+6=0, 3x—z=0.

3aganue 2. IlocTpouTh NpsiMble U HAUTH YroJd MEKIY HUMHU.
1 x-1_ y+3 z-1 x y-4 z

o R N S

2 1 =27 -1 0 -2
5 x—2=y—3=z+l, x—lzl= z+3
-1 -1 4 1 0 2
3. x+1:y—3:z+1’ x—5:l: z—-2
3 -4 5 1 1 0
n x—l_y+5_z—1’ x+3:L: z=2
-1 4 2 0 -5 2
5.x_—l:X z+3, x+2_y+3__z
1 0 2 -2 1 2
6.x—5=y—3=2—2’_x=1= z=2
1 -1 1 0 O 3
- x+1_y+2_z—3’ x—2_y+1__z
-3 2 -2 0 0 -2
2 x—l_y—2_z—3’_x:y_+2:_z
-2 1 -2 0 1 2
9 x—2_y+3_z—l, x—lzy—2:_z
-2 -1 4 2 0 1
0. x—2_y—l_z+4’_x=1= z—1
-1 1 -2 2 1 0



3ananue 3. Haiitu paccTosHue ot Touku Mo 10 IJIOCKOCTH, IpoXoAsiel yepe3 Touku M1, M2 u
M.

- M (=3:4-T7),M,(1;5,-4), M, (=5;-2;0), M ,(-12;7;-1)
M, (-1;2;-3),M,(4;-1,0), M, (2;1;-2), M ,(1;—6;-5)

M, (-3;-L1),M,(-9;1;2),M,(3;-5;4),M ,(=7;0;-1)

M, (;-L1),M,(-2;0;3), M, (2;1;-1), M ,(—2;4;2)

M, (1;2;0),M,(1;-1;2), M, (0;1;-1), M ,(-2;4;2)

M, (1;0;2),M,(1;2;-1), M, (2;-2;1), M , (=5;-9;1)

M, (1;2;-3), M, (L;0;1), M ;(—2;-1;6),M ,(3;-2;-9)
M,(3;10;—1), M ,(-2;3;-5), M ,(—6;0;-3), M ,(—6;7;-10)
- M (=1,2;4), M, (=1;-2;-4), M, (3;0;-1), M ,(-2:3;5)
10. M,(0;-3;1), M ,(—4;1;2), M, (2;-1;5), M ,(—3;4;-5)

[u—

© 0 N L R W N

3ananme 4. Hanmcats KaHOHUYECKHE M TapaMeTpUYECKUe YpaBHEHUs IPSAMOM, 3a1aHHOM B 00111eM
BUJIE.
2x+y+z-2=0,

2x—y—-3z+6=0.
x=2y+z-4=0,

2x+2y—-z-8=0.
2x+3y+z+6=0,
x=3y-2z+3=0.
x+5y+22+11—0

¥
s {5x+y 3z+4=0,
x—y+2z+2=0.
4x+y-3z+2=0,
{Zx y+z+-8=0.
x=3+2z+2=0,
{x+3y+z+14 0.
x+y+z-2=0,
{x y—2z+2=0.
{3x+y z—6=0,
3x+4y-2z+1=0,
{2x—4y+3z+4=0.

3ananme 5. Haiiti Touky nepecedeHus NpsIMO C MIIOCKOCTBIO U YTOJ MEXy HUMHU.

TR e Nl YD S VR PR} g XF2_ym2_ZRS oy o 1i=o.
1 1 4 1 0
p XL _y=3 _zHl oy sz420=0. s XL _y¥2_z72 0 i4z=0

3 4 5 3 10

x—1_ y+5 z+1 x—=1_ y+5 z+1

, Xx+3y-5z+9=0. 6

= = . = = , x=3y+7z-24=0.
-1 4 5 -1 4 5



7 XLy _ 2% 4o, o, X r=2 2t yysze17=0.
1 0 2 -2 1 -l
_ _ _ 11.
g X _y=3_z 2, 3x+y—-5z-12=0.
1 -1 0
-3 -1 0

3apanue 6. Haittu Touky M’ cummeTpuaHyto Touke M OTHOCUTENBHO TpsMoi (11t BapraHToB 1-15)
WJIM TJI0CKOCTH (117151 BapuaHToB 16-20).
x-1 y+15 =z

1. M(2;-3;-2) —— —
1 -1 1
2. M(2-1) x—4,5 _ y+3 _ z=2
1 —05 1
3 My X=2or*bszol
) 1
4. M(1:2:8) x—065 _ y+15 _ z—15
-1 1
5. M@0y X222 o yTlS T2
2 0
6. M(2:1:0) x—2 _ y+i,5 _ Z+10,5
7. M(=2:-3:0) x+0,5 _ y+1,5 _ z—=0,5
0 1
8. M(—Lo—1) o271 _z=2
- 0 1
0. MOy XY 72
2 -1 1
10, M(3=31) x—06 :y—3,5 _ z+0,5
5 4 0

3aganue 7. Haiitn npoekuuy npssMoi Ha KOOpAUHATHBIE TUIOCKOCTH.
) x=7 y-3 z+1

3 1 -2
) x+3 y-2 z+5
0 -3 11
3 x—=1_ y-3 z+2
1 0 -2
4 x-1_ y+2 z-3
2 -5 =2
5 x=2 y-1_ z+3
4 -3 -2
6 x—1_ y-3 z+5
6 1 3
7 x+1_1_z+1

-2 0 3
g x-3 y+2 z-8
1 -1 0




x-5 y+3 z-1
-1 5 2
3apanue 8. [locTpouTh KOHYC, IBYIOJIOCTHBIN WA OJTHOIIOJIOCTHBIN TUIIEPOOTIONI.

10.

A A A
4 9 36
2 X Y2
4 9 36
3.x7+y -z =-1
4 x2+y—2—i=0
4 9
x2 y2 Z2
5. ———+-—=1
4 9 9
6. 4x> —y* —2* =
RS
81 36 9
g X Y T
3 4 25
x2 y2 ZZ
S =
3 4 25

10. —%+y2+22 =1

3aganue 9. IloctpouTs mapa®ooOH b

1.%+%=2Z 6. Zz+y2: -
x2 7 x—+Z—=2_y
2.2-z=""12) 2 8
2 2 y2
2 2 8, —+Z—=22
3 x=y7+? 3 22 )
x° oz
x2 2 9 2y:—_—
4.2 Y _o; 5 92 4
4 3 10. z2 +y* =x
5. 4z:xz+y2

3apganme 10. IlocTpouTh HMIMHAPBL.

2

1. y=x% y7+(z—2)2=1
2.x° 2" =4; z=y-2
3.x=2y% (x=D)’+(y+1)°*=2
4.z=2y"; (x=3)+(y+1)’ =4

_1\2 2
502220y, D DT

4 9

2
6. x =3z7%; xz—(y+2) =1
4

7.4x° +9y* =36; y=z+4
8. X’ +z° =4, z=4-)°

9.x°—z"=4; Z"=4+y
10. x> +9z =36; 2z=9-)"



Kpurtepun onenku:
I1o uToram BeInoJIHeHUs1 padoThI- MAKCUMANbHBIN 0a/u1- 10.Kaxoe 3a1anne oueHnBaeTcs B
OoIIrH Oa

5. MeTtoanyeckue yKazaHusi JUIsi 00y4arOIINXCS 10 OCBOCHHIO THCIMIIIHHBI
Metoauueckue ykazaHus A HOMOLIM OOYYaroIMMCS B YCIEIIHOM OCBOECHUH JUCLUIUIUHBI B
COOTBETCTBUH C 3aIUTAHUPOBAHHBIMH BUJAMH YUEOHOM U CAaMOCTOSATENILHONW PabOThI 00yUYaIOIIUXCSL:
Camoxuna B.M. MeTtoanyeckue yka3aHusi K BBIIOJHEHUIO pacueTHO-rpaduyeckort pabotel Ilo
JUCIUIUINHE «AnreOpa U reoMeTpusi» Ha TeMy: «CUCTeMbl JUHENHBIX anreOpanyecKkux ypaBHEHUI
st HanpaeneHus: nmoarotoBku: 01.03.02 «[lpuknannas marematuka u uHpopMatuka»,- HeproHrpu

2017.Meroaudeckue yKa3aHHsI pa3MeIeHsb! B clo moodle:
http://moodle.nfygu.ru/course/view.php?id=13379
PelTHHrOBBIH perJiaMeHT 10 JUCHHUILIMHE:
Ne Bua BeinonHseMoit yueOHoM Komnuecto | KonnuectBo Ilpumeuanue
paboThI OaioB OaJsioB
(KOHTPOJMPYIOLIME MaTEPHAJIbI) (min) (max)
HUcnvimanus / Bpewms,
Dopmwvr CPC uac
1 cemectp
Pabora na CBoeBpeMEHHOE
1. | mpakTHYeCKHX 10*46=40 15*46=60
S BBITIOJTHEHHE
2. | Brummonunenune PI'P 5 5 10 3amura
SK3aMel 27 30 CobecenoBanue 1Mo
omeram
Bcero 3a cemectp 5+27 45 100
2 cemMecTp
[ToaroroBka k KoncnektupoBanue.
10. | mpakTHYeCKUM 3 2 5 Penrenue 3amad mo
3aHATUIM M3YUYEHHOUN TemMe
AKTHBHOE y4acTHe B
11 Brimonnenue 10 2 15 00cyX1aeMbIX BOMPOCAX,
JIOMAIITHETO 33JaHUS BBITIOJTHEHHE MTPAKTUUYECKUX
3aJaHui.
17, TectupoBanue 1o 15 6 10 Brmonnenue Tecta (30
pazzenam BOIIPOCOB)
Pabora na CBoeBpemMeHHOE
18. | mpakTHYeCKHX 7*36=21 10*36=30
S BBHITIOJTHEHHE
Brinonnenue PI'P 5 8 10
DK3aMeH 27 30
20. | Bcero 3a cemectp 33+27 45 100

6. ®oH/ OLICHOYHBIX CPEACTB AJIs IPOBeIeHUs IPOMEKYTOYHOM aTTecTAlNU 00y4aloIMXCcs 10
AUCHHILIHHE

6.1. [Toka3zarenu, KpUTEPUH U IIKAJIa OLICHUBAHMUS
[Tokazarenn YpoBH Kputepun onenuBanust Ornenk
OLICHUBAaHHUS u (eckpunTopsl) a
(mo m.1.2.PI1JT)

HanmenoBanue
WHJUKAaTOpa




JOCTUXKEHUS OCBOEH
KOMITIETEHIINH s

OIIK-1.1: 3HaTh: OCHOBHbIC | Bpicok | /laH MOJHBIN, pa3BEpHYTHIM OTBET Ha OTJINY

Crniocoben MIOJIOKEHUS u un IIOCTaBJIEHHBIN BOIPOC, TOKa3aHa HO

IIPUMEHSTh 3aKOHBI COBOKYITHOCTbh OCO3HAHHBIX 3HAHHH 110

0a30BbIi MaTeMaTUKH, B JUCLUILINHE, I0Ka3aTeIbHO

MaTeMaTU4ecKuil | MpodeccuoHanbH PaCKpBITEI OCHOBHBIE IOTO0XKEHUS

anmapar, Ol J1eATEIbHOCTH. BOIIPOCOB; B OTBETE MPOCIIECHKUBAETCS

CBSI3aHHBIN C | yMeThb: YeTKas CTPYKTYypa, JIOTHYECKas

IIPUKJIATHON IIPUMEHSTH MOCJIE0BATEIBHOCTD, OTPAKAIOILAS

MaTeMaTUKOM U | GyHIaMEHTAIbHBI CYIIHOCTb PaCKpbIBAEMbIX MOHITHH,

MHPOPMATUKOM e 3HAHUA TEOpUH. 3HAHUE 110 IPEIMETY

OIIK-1.2: MaTeMaTHUKHU B JEMOHCTpHUpYyETCs Ha (hoHE

Crniocoben TEOPETUYECKUX U NIOHMMAHHS €r0 B CUCTEME JaHHOU

pelarh THUIOBBIE | SKCIIEPUMEHTAJIbH HAyKU ¥ MEKIUCLUILTIMHAPHBIX

3ala4i C Y4YETOM | BIX cBsizell. MoryT ObITh JOMYILEHBI

OCHOBHBIX UCCIJIETOBAHMSIX, HEJ0YETHI B ONPEAETICHUH MTOHATHH,

MTOHSTUH U | BBISIBUTH VICIIPABJICHHBIE CTYIEHTOM

00Immx €CTECTBEHHOHAYY CaMOCTOSITEJIBHO B IPOIIECCE OTBETA.

3aKOHOMEPHOCTE | Hyl0  CYIIHOCTH | ba3oBsl | /laH MONHBIN, pa3BEpHYTHIM OTBET HA | XOPOILI

, npo0Jem, 51 MTOCTaBJICHHBIN BOIIPOC, MOKa3aHO 0

(GopMyIMpYEMBIX | BOSHUKAIOUIUX B YMEHHE BBIICINTD CYLIECTBEHHBIE U

B pamKax | xoze HECYILIECTBEHHbIEC TPU3HAKH,

0a30BbBIX npogecCUoHaIbH IPUYUHHO-CJIEICTBEHHBIE CBS3H.

TUCLMILIIUH Ol J1eATEeIbHOCTH, OTBeT 4eTKO CTPYKTYpHUPOBAH,

MaTeMaTHKH, WIIPUBIIEKATD JUIS jgoruyeH. MoryT ObITh AOMYIIEHBI 2-3

MHPOPMATUKHA U | UX perieHus HETOYHOCTHU WJIM HE3HAYUTEIIbHbIE

€CTECTBEHHBIX COOTBETCTBYIOIIN OIIMOKH, UCTIPABIICHHBIE CTYICHTOM C

HayK 17§ MOMOUIBIO IPENOAABATEIS.

OIIK-1.3: MaTeMaTHYeCKUi | Muuu- | /laH HEIOCTATOYHO HOJHBIA U y/IOBJIE

Criocoben amnmapar. MaJbH | HEJOCTATOYHO Pa3BEpPHYTHII OTBET. TBOPHUT

BBIABIIATH BJ1a/1eTh:0a30BbI BIN Jloruka 1 mociie0BaTeIbHOCTD €JILHO

€CTECTBEHHOHAy4Y | MU 3HAHMSIMH B U3JI0KEHHS UIMEIOT HAPYILICHHS.

HYIO CYITHOCTh o0nactu Jlony1ieHsl OMOKU B paCKPBITHH

npobiiemM, CCTCCTBCHHOHAYY HIOHATHH, yIOTPEOICHUN TEPMHUHOB.

BO3HUKAIOIIKUX B | HBIX JIHUCLUIUIMH, CryneHT He criocoOeH

xoJze MaTEeMaTH4YeCKUM CaMOCTOSITEIIBHO BBIJCIIUTH

npo(eCcCHOHAIbH | anmapaTtoM  JUist CYILICCTBCHHBIC U HECYILICCTBCHHBIC

ou pemieHus  3aja4 IIPU3HAKU U IPUYMHHO-CIICCTBCHHBIE

ACATCIIBHOCTH, npo(heCCUOHATIEH CBs3U. B oTBETE OTCYTCTBYIOT

HPUBJICKATDb IJIsA OW JEATCIIBHOCTH. BBIBOJIbl. Y MEHHE PACKPBITh 3HAYCHUE

UX pELICHUs 0000I1IeHHBIX 3HAHUH HE MOKA3aHo.

COOTBETCTBYIOLU He OtBert npencrasiseT co0oit HEYJIOB

€ 3HAHUS, OCBOEH | Pa3pO3HEHHBIE 3HAHMSI C JIETBOP

IOJIy4CHHBIC B Bl CYIIECTBEHHBIMH OITMOKAMH T10 HUTENbH

obsacTu Bonpocy. IIpucyrcrByror 0

MaTeMaTHICCKHX (parMeHTapHOCTb, HEJIOTHYHOCTh

¥ (Un) uzsokeHns. CTYZIEHT HE OCO3HAET

CCTECTBCHHBIX CBs3b 00CY/1aeMOr0 BOIpPOca 10

HayK ounery ¢ ApyrumMu o0beKTaMu

JUCIHHUITIINHBI. OTC}’TCTBYIOT BBIBOJHI,
KOHKPCTU3alus U 10Ka3aTCIIbHOCTh
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n310KeHus. JlonmoaTHUTEIbHbIE U
YTOUHSIOIINE BOMPOCHI
MIpeno/iaBaTelisi He MPUBOIAT K
KOPPEKLUHU OTBETA CTYJICHTA.
unu

OTBeT Ha BONPOC MOJTHOCTHIO
OTCYTCTBYET

unu

OTKa3 oT OTBeTa

6.2. TunoBble KOHTPOJIbHBIE 32IaHUS (BONIPOCHI) IS IPOMEKYTOYHOM aTTEeCTALNH
OK3aMeH N0 AMCLUUIUIMHE IMPOBOAUTCS B (popMe cobeceqoBaHUS MO 3K3aMEHALMOHHBIM OHJIETaM.
DK3aMEHAIMOHHBIH  OWJIET BKJIIOYAeT OJUHTEOPETCUECKH BOMPOC M JBa MPAKTUYECKHUX
3aganus.IIporpamma sx3ameHa BKIIto4yaeT B ce0s 1 TeopeTrueckuil Bonpoc 1 2 MpakTUUECKUX 3aJaHus,
HarpaBJICHHbIC Ha BbISIBIEHUE YpOBHS chopmupoBanHocT komnerenimn OITK-1

1 cemecTp

l. [TonspHbIe KOOPAMHATHL. 3aBUCUMOCTH MEX Y MPSIMOYTOJIbHBIMU U MOJISIPHBIMU KOOPIMHATaAMHU.
2. JIunelinble onepanny HaJ BEKTOPaMHU.

3. CkansipHoe mpou3BejieHre BeKTOpoB. CBOMCTRA.

4. BexTtopHoe nmponsseneHne BeKTopoB. CBOMCTBA.

5. CwMmenianHoe npou3sBeieHue BeKTopoB. CBoiicTBa.

6. BeIpaskeHne CKalsipHOTO NPOU3BEACHHUS BEKTOPOB Y€PE3 KOOPANHATEI COMHOKUTENEH.
7. BrIpaxeHnue BEKTOPHOTO IPOU3BEAECHUS BEKTOPOB Y€PE3 KOOPANHATEI COMHOXKHUTENEH
8. BeIpaskeHne cMEIaHHOro NPOU3BEACHHSI BEKTOPOB Uepe3 KOOPAUHATEI COMHOKUTENEH.
9. VYpaBHeHME JTMHUM HA IUIOCKOCTH.

10.  Kanonuueckoe u nmapaMeTpu4ecKoe YpaBHEHHE MPSIMOM.

11.  YpaBHeHue npsmMoii B oTpe3kax. Hernonnble ypaBHeHUsI IPAMOIA.

12.  YpaBHeHue npsAMoi Npoxoasiel yepes Ase Touku. HopmaneHOE ypaBHEHHE IIPSIMON.
13.  VYpaBHeHHE NPSIMOii ¢ YIIIOBBIM K03 UimeHToMm.

14.  VYros mexny nByMs NpsAMBIMH. Y CJIOBHE NAPAJUICIBHOCTH U NEPIEHIUKYIAPHOCTH IPSIMBIX.
15. CnocoObl 3a1aHUs] KOMIUIEKCHOTO YHUCIIA.

16.  JlelicTBUs HaJ KOMILJIEKCHBIMH YHCIIaMU B anredpandeckoit hopme 3ammcu.

17. JleicTBYSI HaJl KOMIUIEKCHBIMU YHCIIAMH B TPUTOHOMETPUYECKOH (hopMe 3aIicH.

18.  JlelicTBUs HaJ KOMILJIEKCHBIMH YHCIIaMU B TIOKa3aTENbHON opme.

19. Martpuiisl. OCHOBHBIE TTOHSITHS. .

20.  Omnpepnenurenu. OcHOBHBIE NOHATHA. ONpeNENUTENN BTOPOrO, TPETHErO MOPsAIKa

21. CBoiicTBa omnpeaenuTeneu.

22. JleficTBUA HaJl MaTpULIAMU.

23.  Panr marpuusl. Teopema o paHre MaTpHILIbI.

24.  Cucremsbl TMHEWHBIX ypaBHEHUH. OCHOBHBIE IIOHATHS.

25.  PemieHue cucTeM JUHEMHBIX ypaBHEHHI MeTo10M ["aycca.

26.  Pemienue HeBBIPOXKACHHBIX JIMHEUHBIX cucTeM. Dopmyisl Kpamepa.

217. Pemenue cucremsl inHeHbIX ypaBHeHu. Teopema Kponekepa-Kanesu.

28. . HeBbIpoxkieHHBIE MaTpuLibl. OOpaTHas MaTpHLa.

29. . MaTpu4HbIii METO, pELICHUS HEBBIPOKICHHBIX JIMHEUHBIX CUCTEM.

30. CucreMbl JMHEHHBIX OJHOPOIHBIX YypaBHeHUH. @DyHOaMmeHTanpbHas CHCTEMa pPEIICHUN
OJTHOPOJIHOM CUCTEMBI JINHEWHBIX YPaBHEHUM.
31. OxpyxHocTb. KaHOHMYECKOE ypaBHEHHUE.

32.  DOnnunc. KaHoHn4eckoe ypaBHEHHUE.

33.  Danunc Kak pe3yJsbTaT CXKAaTusl OKPY’KHOCTH K €€ AUaMeTpy.
34.  DOnnunc. [lapameTpudeckoe ypaBHEHHUE.

35.  T'unepOomna. KanoHnueckoe ypaBHEHHE.
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36
37

[TapaGosa. KanoHMueckoe ypaBHEHHE.
OO11ee ypaBHEHHE JIMHUU BTOPOTO MOPSAKA.

TumnoBsle 3aJJaHusA

WX kW=

1. YcraHoBuTh, 00pa3yIoT JIM BEKTOPHI OA3UC, €CIH [1a, TO BEIYUCIUTD KOOPIUHATH BEKTOPa 6 B

6asuce <a, , a,, a, > ¥ HaIlUCAaThb COOTBETCTBYIOLIEE pa3noxkeHue no 6asucy. a, (1,2, 0),

a,(1,1,2), a,(1,0,1), 6=—2i — j + k .

2. JlaHBI BEKTOPHI au 6. Haiiru: CKAIPHOE MPOM3BENCHHE p ¢, ¢S ( p ,q ), IPOCKIIHIO mp q

secmt: a(1,2,-2),6(1,0,3), p=a— 6, qg=a-+s.

2 Cemectp

JnuHa otpeska. Jlenenue oTpe3ka B JaAHHOM OTHOIIICHUH.

[IpsiMmoyronbpHBIE AEKAPTOBBI KOOPANHATHI.

[TonsipHBIE KOOPAWUHATEI.

3aBUCHMOCTHU MEXKIY NPSMOYTOJIbHBIMU U MOJISPHBIMU KOOPJAUHATAMMU.

YpaBHEHHE TUHUN Ha IUIOCKOCTH.

Kanonunueckoe 1 napaMeTpuuecKkoe ypaBHEHUE MIPSIMOM.

OO0muit BU ypaBHEHHS TIPSIMOM.

VYpaBHeHuUe NIPsMOU B OTpe3Kax. HenoiHble ypaBHEHNS PSIMOM.

YpaBHeHHE NPSIMOI TPOXOIAIIEH Yepe3 IBe TOUKU. HopManbHOe ypaBHEHUE PSAMOI.

. YpaBHEHHE MPSAMOI C YTIIOBBIM KO3()PHUIIHEHTOM.

. Yros Mexay IByMs MPSIMBIMU. Y CIIOBHE NMAPAJUIEIIBHOCTY U NEPIEHANKYISIPHOCTH IPSIMBIX.
. B3aumHoe pacnosioxkeHue Tpex npsiMbIX.

. PaccTosiHre OT TOYKH 10 TIPSMOM.

. Ob11ee ypaBHEHHE TUIOCKOCTH.

. YpaBHEHHE IIIIOCKOCTH B OTPE3Kax.

. 26. YpaBHEHHUE IJIOCKOCTH MPOXOJIAIIEH Yepe3 TPU TOUKH.

. HopmansHoe ypaBHEHHE III0CKOCTH. PaccTosiHME OT TOUKH 10 IIIOCKOCTH.
. Yron Mexay miockocTsIMU. B3auMHoe pacnosokeHue JByX IMIOCKOCTEH.

. IIpsimas B mpoCTpaHCTBE.

. B3aumHoe pacnosioxxeHue npsMou U MIOCKOCTH.

. Onnunc. KanoHnueckoe ypaBHEHUE.

.. 'unepbona. Kanonnueckoe ypaBHEHHE.

. [Tapabona. Kanonnueckoe ypaBHEHHE.

. [ToBepxHocTu Bpaiienus. [loBepxHOCTH BpallleHUs BTOPOTO MOPSIKA.

. Kitaccudukanusi moBepxHOCTE BTOPOTO MOPSIIKa.

. JIuneiinble mpocTpaHCTBa (OMpE/IeIICHNE, CBOWCTBRA).

. baszuc u pazmMepeHHOCTh JUHEUHOTO TPOCTPAHCTBA.

. [onsiTre n3oMopdu3ma TMHEHHOTO MPOCTPAHCTBA.

. JIuneitnoe noanpoctpancTBo. [lepeceuenne u cymma moanpoCTpaHCTB.

. PaznosxeHnue nTMHEHHOTO MPOCTPAHCTBA B MPSMYIO CYMMY HOJIIPOCTPAHCTB.
. CBsI3b MEXTy pa3IuIHBIMK O0a3ucaMu B IPOCTPAHCTBE.

. EBKITMI0BBI IpOCTpaHCTBa (OMpeie]IeHIe, CBOMCTBA).

. HepasenctBo Ko — ByHSIKOBCKOTO.

. OpTOHOPMUPOBAHHKIH Oazuc.
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35. Anroputm opToroHanu3zainuu (2 crnocoba)

36. Onpenenurens ['pamMma.

37. CBoiicTBa OPTOHOPMHUPOBAHHOTO Oa3wmca.

38. OpTOoroHajibHOE JOMOJIHEHUE.
39. bununelinbie GOPMEI.

40. KBanpatuunas ¢opma.

41. Merop Jlarpamxa.

42. Merton SAxo0Ou.

43. 3aK0oH WHEPLUU KBAIPATUIHBIX (HOpM.

44. Kputepuii onpeaeneHus BUAOB KBaIpaTHUHBIX (HOPM.

45. Kpurepuit CuiibBecTpa 3aKOHOOIIPEICIIEHHOCTH KBaIPATUYHBIX (POPM.
46. JIunelinple onepaTopsl (OMpeesieHre, Onepaluyd HaJ HUMU, CBOMCTBO YMHOKEHHUS ).
47. SInpo m 0Opa3 muHEHHOTOo omnepaTopa.

48. Matpulisl TMHEHHOTO orepaTopa B 33IaHHOM 0a3rce JTMHEHHOro MpOCTPaHCTBA.

49. TIpeoOpazoBaHre MaTPUIIBI IMHEHHOTO ONlepaTopa MpU Mepexo/ie 0T OHOTO Oa3uca K APyromy.
50. XapakTepuCTUUECKU MHOTOUWIEH JINHEWHOTO OnepaTopa.
51. CoOCTBEHHBII BEKTOP B COOCTBEHHOE 3HAYCHUE.

52. KaHOHWYEeCKHI BUJ MPOU3BOJIBHOTO JIMHEHHOTO ONEepaTopa.

TumnoBsle 3aJJaHusA

Haittu paccrosinre ot Toukr Mo 10 TIIOCKOCTH, MPOXOAsIIe yepe3 Touku M1, M2 u Ms.
L M\ (=3:4-7),M,(1;5:-4), M, (=5;-2;0), M ,(-12,7;:-1)
2.HamnucaTte KaHOHMYECKHE U TTapaMeTpUUYECKre YpaBHEHUS PSIMOH, 3aJaHHOM B 00I1IeM BUJIE.

2x+y+z-2=0,
2x—y-3z+6=0.

Kpurepum ouenkmu:

Crniocob6eH pemiaTh TUTIOBBIC 3aa9H
C YY4ETOM OCHOBHBIX TIOHATUN U
00IIX 3aKOHOMEPHOCTEH,
(hopMyIIHpPYEMBIX B paMKaxX

OCHOBHBI€ ITOJIOKEHUSI BOITPOCOB; B OTBETE
MIPOCIICKUBACTCS YeTKasi CTPYKTYypa,
JIoTUYecKasi MoCiIe10BaTeIbHOCTD,
OTpakarolas CyIHOCTh PACKPBIBAEMBIX

XapakTepucTHKAa 0TBETA HA KonnuectBo
Komnerenuuu TeopeTHYeCKUI BONPOC / BHINOJHEHUS HaOpaHHBIX
NPaKTHYECKOr0 3a/IaHUs 0aJ1J10B
CriocobeH NpUMEHATh 0a30BBIN JlaH TOJIHBIN, pa3BEPHYTHIN OTBET HA
MaTeMaTHUYeCKuH anmnapar, MTOCTaBJICHHBII BONPOC, OKa3aHa
CBS3aHHBIN C IPUKIIATHON COBOKYIIHOCTh OCO3HAHHBIX 3HAaHUU 110
MaTeMaTHKON U HH(OPMATUKOH. JUCUUIUINHE, 10KAa3aTEIbHO PACKPBITHI
(OIIK-1.1) OCHOBHBIE T10JI0’KEHUS BOIIPOCOB; B OTBETE
Crnioco0eH pemiath TUIIOBBIE 33J1a4K | IPOCJIEKUBAETCS YETKAasl CTPYKTYpa,
C YYETOM OCHOBHBIX IIOHATUI U Joru4eckKasi Mmocie10BaTeIbHOCTD, 10 ©.
OOIINX 3aKOHOMEPHOCTEH, OTpa)karolasi CyIHOCTh PACKPBIBAEMBIX
(hopMyIIHpYEeMBIX B paMKaxX MOHSTHN. 3HAHUE TI0 NIPEIMETY
0a30BbIX TUCUUIUIMH MaTEMATUKH, | AEMOHCTpUPYETCS Ha (OHE MOHUMAHHUS €r0
MH(POPMATHUKU U €CTECTBEHHBIX B CUCTEME JIaHHOW HAyKU U
Hayk. (OIIK-1.2) MEXIUCIUTITHHAPHBIX CBs3el. [IpuBeaeHbI
CrniocobeH NpUMEHATh 0a30BbIN JI0Ka3aTeIbCTBA TEOPEM H BBIBOBI (HOPMYIJI.
MaTeMaTHYeCKuH anmnapar, JlaH TOJIHBIN, pa3BEpPHYTHIN OTBET HA
CBSI3aHHBIN C IPUKJIIATHON MOCTaBJIEHHBIN BOIPOC, TOKAa3aHA
MaTeMaTHUKON U HH(OPMATUKOM. COBOKYITHOCTh OCO3HAHHBIX 3HAHUU 10
(OIIK-1.1) JTUCLMIUIMHE, JOKA3aTEIbHO PACKPBITHI 96
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0a30BbIX TUCIUIUINH MAaTEeMaTHKHY,
MH(OPMATUKU U €CTECTBEHHBIX
Hayk. (OIIK-1.2)

CrniocobeH NpUMEHATh 0a30BbIN
MaTeMaTUYECKU anmnapar,
CBS3aHHBIN C MPUKIIATHON
MaTeMaTUKOW U MHPOPMATHUKOM!.
(OIIK-1.1)

Crniocob6eH pemiaTh TUMIOBBIC 3a7a41
C YYETOM OCHOBHBIX IOHATUN U
O0MIMX 3aKOHOMEPHOCTEH,
(bopMyIIHpyEeMBIX B paMKax
0a30BbIX IUCIUIUIMH MAaTEMaTHKH,
MH(OPMATUKU U €CTECTBEHHBIX
Hayk. (OIIK-1.2)

CrniocobeH NpUMEHATh 0a30BbIN
MaTeMaTHUYECKU anmnapar,
CBS3aHHBII C MPUKIIATHON
MaTeMaTUKOW U HHPOPMATUKOM.
(OIIK-1.1)

Crniocob6eH pemiaTh TUMIOBBIC 3a7a4U
C YYETOM OCHOBHBIX TOHATUN U
O0MIMX 3aKOHOMEPHOCTEH,
(bopMyIIHpyEeMBIX B paMKax
0a30BbIX TUCIUILIIH MAaTeMaTHKHY,
MH(OPMATUKU U €CTECTBEHHBIX
Hayk. (OIIK-1.2)

CrniocobeH NpUMEeHATh 0a30BbIH
MaTeMaTUYECKU anmnapar,
CBS3aHHBII C MPUKIIATHON
MaTeMaTUKOW U HH(POPMATUKOM.
(OIIK-1.1)

Crniocob6eH pemiaTh TUTIOBBIC 3a7a4U
C YY4ETOM OCHOBHBIX TOHATUN U
O0MIMX 3aKOHOMEPHOCTEH,
(bopMyIIHpYyEeMBIX B paMKax
0a30BbIX TUCIUILINH MAaTeMaTHKHY,
MH(OPMATUKU U €CTECTBEHHBIX
Hayk. (OIIK-1.2)

MOHSTUHN, TEOpUN. 3HAHUE TIO MIPEAMETY
JIEMOHCTpHpYyeTCs Ha (hOHE TOHUMAaHHUS €T
B CUCTEME JIAaHHOW HAyKH U
MEXIUCUUTUTMHAPHBIX CBsi3el. MOryT ObITh
JIONYIIEHbI HEAOYETHI B IOKA3aTEIIbCTBE
dbopMyI1 U TEOpEM, UCTIPABIICHHBIE
CTYJAEHTOM CaMOCTOSITEIILHO B IPOLECCE
OTBETA.

JlaH MOJHBIN, pa3BEpPHYTHIA OTBET Ha
MOCTABIICHHBINM BOMPOC, MOKAa3aHO YMEHHE
BBIJICINTE CYIICCTBCHHBIC U
HECYIIECTBEHHbIC TPU3HAKHU, TIPUIHMHHO-
ciencTBeHHbIe cBsi3U. OTBET YETKO
CTPYKTYpUPOBaH, JIoruueH. MoxxeT ObITh
JIOTyII€Ha OJ{HA HETOYHOCTH WUJIN
HEe3HaYuTeNbHas OLIMOKa MpU
JI0Ka3aTenbCcTBE GOPMYIT U TEOPEM
WCIIPABIIEHHBIE CTYJIEHTOM C TIOMOIIIbIO
npenojaBaTels.

8 0.

JlaH TOJIHBIN, pa3BEPHYTHIN OTBET HA
ITOCTABJICHHBIA BOIIPOC, MIOKA3aHO YMCHHE
BBIJICJIUTH CYLIECTBEHHBIE U
HECYILECTBEHHBIC ITPU3HAKHU, IPUIMHHO-
CJIEICTBEHHBIE CBA3U. OTBET YETKO
CTPYKTYpPHUPOBaH, JJOrHueH. MOXKeT ObITh
JOIYIIEHbI J1B€ HETOYHOCTU WU
HE3HAaYUTENbHbIE OINOKU ITPU
JI0Ka3aTeNnbCcTBE GOPMYIT U TEOPEM
HCIIPABJIEHHBIE CTYJEHTOM C IIOMOIIBIO
IIpenoaaBaTelis.

76.

Jlan He monHbIM oTBeT. JIoruka u
MOCJIEI0BATEIbHOCTh U3JIOKEHUSI UMEIOT
HapymieHus. JleMoHCTpupyeT 6a30BbIe
3HaHUs 10 npeameTy. IMerTcs HeTOUHOCTH
TIPH JIOKa3aTeIbCTBE (HOPMYJI, TEOpEM

6 0.

Jlan He momHbBIN oTBET. JIornka u
MOCIE0BATEIBHOCTD U3JIOKEHUSI UMEIOT
HapyuieHus. JleMoHCTpupyet 6a3oBbie
3HaHus no npeamety . [Ipu nokazarenbcTBe
TeopeM U (GopMyI JOMYIIEHBI
3HAYMUTEIIbHBIC OMHUOKH.

5 0.

Jlan He monHbIN oTBET. JIornka u
MOCJIEI0BATEIBbHOCTD U3JI0KEHUSI UMEIOT
HapyuieHus. JlomyIieHs! omuOKy B
PacKpbITUU TIOHATUH, YIIOTpEOIeHUN
TepMuHOB. [Ipu 10Ka3aTeNnbCTBE TEOpEM U
(dhopMysT AOIMyIIIEHBI 3HAYUTEIIbHBIC OTITHOKH.

40.

Jlomy1eHbl OMTMOKY B PACKPBITHH MOHATHH,
ynotpebiaeHnn TepMuHOB. He nmpuBeneHsl
JI0Ka3aTeNIbCTBA TEOPEM U BBIBOJBI (POPMYIL.

36.
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CTyzieHT He 0CO3HAET CBSI3b 00CYKIaEMOT0
BOINpOCa MO OUJIETy C APYTUMH O0BEKTaMU
TUCUUTUIAHBL. OTCYTCTBYIOT BBHIBOJIBI,
KOHKpPETHU3alysl U J0Ka3aTelbHOCTh
M3JI0KCHHUSI.

26

OTBet npezcTaBisieT co00l pa3po3HEHHBIE
3HaHUS C CYLECTBEHHBIMU OLIMOKaMU 110
Bornpocy. [IpucyTcTBYIOT (pparMeHTapHOCTb,
HEJIOTUYHOCTb U3JI0KEHHUS.

16

OTBeT Ha BOIPOC TOJTHOCTHIO OTCYTCTBYET
unu
OTKa3 OT OTBETa

0 6.

CriocoOeH BBISBISTH
€CTECTBEHHOHAYYHYIO CYITHOCTh
po06JieM, BO3HUKAOIINX B XOJI€
po¢eCCHOHATBHON JeATEITLHOCTH,
MIPUBJICKATD JUISI UX PEIICHHUS
COOTBETCTBYIOIIUE 3HAHUS,
MOJTy4YE€HHBIE B 00JIaCTH
MaTeMaTHYEeCKUX U (MJIH)
ectecTBeHHbIX HayK. (OITK-1.3)

[IpakTrueckoe 3aaHNe BBIMOIHEHO BEPHO,
OTCYTCTBYIOT OIIMOKH PA3IMYHBIX THIIOB.

10 ©.

[IpakTHueckoe 3aaHue BBIMOIHEHO BEPHO,
OTCYTCTBYIOT OIIMOKH PA3IMYHBIX TUIIOB.
MoryT OBITH JOMYIICHBI HEIOYETHI B
oTpesieNIeHUH MOHATUH, UCTIPABICHHbBIE
CTYJICHTOM CaMOCTOSITEJIbHO B MPOIIECCE
OTBETA.

96.

XO0J1 pelIeHnsI BEPEH, MOIYy4YEH HEBEPHBIM
OTBET U3-3a OJTHOM BBIYMCIIUTEIBHON
OIMOKH, HO TIPH 3TOM UMEETCsl BEpHast
[IOCJIEI0BATEIILHOCTD BCEX IIATOB PEILICHUS

8 0.

Xon pelleHus BepeH, MoJlydyeH HEBEPHbII
OTBET U3-3a JBYX BBIYUCIUTEIbHBIX
OLIMOOK, HO MPH 3TOM UMEETCS BepHast
I0CJIEI0BATEIbHOCTh BCEX LIArOB PEILICHMSL.

706

Xon pelleHus BepeH, Moly4eH HEBEPHbII
OTBET U3-3a JIBYX HE3HAYUTEJbHBIX OIINOOK
Pa3IUYHbIX TUIOB, HO IIPU 3TOM UMEeTCs
BEpHasl NI0CJIEJ0BATEIBHOCTD BCEX I1aroB
peLeHMSL.

6 0.

Xon pemienus He BepeH.JlomyiieHa oiHa
3HaYuTeNbHbIas omuoka.lononHureapHbIC
Y YTOYHSIOIINE BOIIPOCHI MTPEMNO1aBaTelis
MIPUBOJISAT K KOPPEKIIMK OTBETA CTYJICHTA

56

XoJ penieHus He BepeH.lonyIieHs! 1Be
3HAYUTENbHbIe OMHUOKH. [[omoTHUTETbHBIC U
YTOYHSIOLIUE BOIIPOCHI MPEINo1aBaTes
MPUBOASAT K KOPPEKIIMU OTBETA CTYJICHTA

46

XoJ penieHus He BepeH. [[onmyieHsl Tpu
3HAYUTENbHbIE OMHOKH. [[omoTHUTETbHBIC U
YTOYHSIOLIUE BOIIPOCHI MPEINOo1aBaTeNs
MPUBOAAT K KOPPEKIIMU OTBETA CTYJICHTA

36

He Bepnast mocie1oBaTenbHOCTD BCEX 11arOB
peneHus J{onoaTHUTENbHBIE U YyTOYHSIOIINE
BOIIPOCHI MIpenoaBaTeliss NPUBOIAT K
KOPPEKILMHU OTBETA CTYJICHTa

20
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He BCpHasA MOCICA0OBATCIbHOCTE BCCX IAr0B
peH_IeHI/ISIJ_IOHOHHI/ITeJ'IBHHC " YTOUYHSAIOIINC

16
BOITPOCHI NPCIOJAABATCIIA HEC IPUBOIAT K
KOPpPCKIUHN OTBCTA CTYACHTA
Bremonnenue IMPAKTUYCCKOI'O 3aJaHUs 06

OTCYTCTBYCT

6.3. Mertoauueckue MaTCpuraibl, OTIPCACIAOIINC ITPOLUCAYPhI OICHUBAHUSA

XapaKTepuCTHKH
Npoueaypsbl

Bun nponegypsl

DK3aMeH

[enb npouemypol

BBISIBUTH CTeTeHb copmupoBanHocTH KomrneTeHnuuOIIK-1.1; OITK-
1.2; OIIK-1.3

JlokanbHble  akThl  By3a, | [lonokeHHe O NpPOBEAEHMM TEKYLIEro KOHTPOJI YCIEBAEMOCTU U
periiaMeHTHPYIOLINe IPOMEXYTOUHOM aTTtectanuu oOyuatromuxcst CBOY, Bepcus 3.0,
IIPOBEJICHUE MPOLIETYPbI yTBepkAeHO pekTopoM CBOY 19.02.2019 1.
[Tonoxenue o 6amnbHO-peiTuHTOBOM cucteme B CBOY Bepcus
4.0,ytBepxaeHo 21.02.2018 r.
CyOBexkTsl, Ha  KOTOpBIX | CTYAEHTHI | Kypca OakanaBpuaTa
HarpasJIeHa IPoLeaypa
Ilepuon IIPOBEJEHUS | 3UMHSISI U JIETHSSI SK3aMEHALIMOHHBIE CECCUU
POLEeTypHI

TpeOoBaHUs K TOMEIICHUSIM U
MaTepHATbHO-TEXHIUECKUM
CpeicTBaM

TpeboBanms K 0aHKy | -

OIICHOYHBIX CPEJICTB

Ornucanne MPOBEACHUS | DK3aMeH TNpUHHMAaeTcss B  ycTHoM  Qopme 1o  Ouseram.

MPOLIEAYPBI DK3aMeHaIMOHHBII ouer () TUCIUTLTAHE BKJIIOYAET
OJIMHTEOPETHUYECKHI BOMPOC U J1Ba MPaKTUUYECKUX 3afaHus. Bpems Ha
MOJTOTOBKY — | acTpOHOMHUYECKHIA yac.

[ITxaner oneHuBanus | [llkana oreHuBanus pe3yapTaToB npuBeaeHa B . 6.1. PIIJI.

pE3yJIbTAaTOB

Pesyinbrarel npoueaypol

B pesynbTare cnaum BcexX 3aJaHUN CTYICHTY HEOOXOAMMO HaOpaTh 45
0am1oB, 4TOOBI OBITH JOMYIIEHHBIM K 2K3aMeHy win 60 0ayuioB s
MOJTyYCHUS 3a4eTa.
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6. IlepeyeHb OCHOBHOW M JIONOJHHUTEJIbHON y4eOHOM JIUTEPATYPbl, HEOOXOAUMOI 15
OCBOEHHS THCHUILINHBI

ONEeKTPOHHBI
ABTOp, Ha3BaHUE, MECTO U3AAHUA, Hb CB®Y, © M3/aHHA:
W3JIaTeNbCTBO, TO/I U3/IaHUS Hannuue kadenpaibHas rotKa
No y4eOHOU JTUTEPATYPHI, BUI U rpuda, BUI onbnmnorexka u AlocTyTa K Kon-o
XapaKTePUCTHKA UHBIX rpucda KOJI-BO peeypey cryRen
MH(GOPMALIMOHHBIX PECYPCOB AK3EMILISIPOB (ggl/ggg OS%H ToB
CBoY)
OcHoBHas nuTeparypa
1. | Kypou A.I'. Kypc BbIciieit 18
anreOpsl: y4ueb. s CTyI. By30B /
Kypom A.T'. - 17-e uzn., crep. - 9
Cankr-IletepOypr: Jlans, 2008. -
431 c.
2. | ®anees J.K. Jlekuu mo anrebpe: | PexomenaoBa 18
yue0. mocobue Asis By30B / HO
®anees J.K.- 5-e uzn., crep. - Munucrtepct
Cankr-IlerepOypr: Jlanb, 2007. — BOM 10
416 c. o0pazoBaHUs
u Hayku PO
3. | Unenn B.A., ITo3aak O.I. Pexomenmosa 18
Jluneiinas anre6pa: y4eO. s HO
By30B / Unbun B.A., [To3nsk Munucrepct
2.I'.- 6-e u3n., crep. - Mockaa: BOM 9
Jlans, 2009. - 280 c. o0OpazoBaHUs
PO
4. | bapanoBa E.C. IlpakTuueckoe JomyieHno 18
nocoOwue 1o BBICIICH MaTeMaTHKe. HAy4YHO-
TunoBbie pacyeTsl: yueo. METOIMYECKU
nocobue s ctya. By3oB / E. C. M COBETOM
bapanosa, H. B. Bacwisesa, B. I1. 1o 5
®enoros. - Cankt-IleTepOypr: MaTeMaTHUKe
[Turep, 2009 — 320c. BVY3os
CeBepo-
3amaja
JlononHuTenpHas TUTEpaTypa
5. | Ko3zak A.B. Jluneiinas anrebdpa: 18
yue0. mocobue / Kozak A.B.,
[MTumuauu B.C.- 2-e u3a. nepepad. YMO 10
u goi., Mocksa: By3oBckas
kaura. 2005 — 184 c.
6. | byrpos f.C. Bricuias PexomennoBa 18
MaTeMaTuka. yueo. mocoowue / HO
Bbyrpos A.C., Huxonbsckuit C.M. | Munucrepcr 1
- 7-e m3a. crep. T.1.- Mockaa: BOM
Hpoda 2005 — 284 c. o0Opa3oBaHUs
PO
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7. | Kocrpukun A.W. Beenenue B 18
anredpy: yue0. mocobue /
Koctpukun A.W. - 2-e uza. ucnp., 6
Mocksa: @usmatiut, 2001 — 368
c.
8. | Ilpockypskos U.B. CoopHuk PexomennoBa 18
3a/1a4 1o JTUHEWHOH anredpe: HO MuH-oM
yue0. [Tocobue / [IpockypsikoB ob1ero u 15
N.B. - 8-e uzn., Mockaa: pod.
Jlaboparopus 6a30BbIX o0Opa3oBaHus
3nannii,2002 — 382 c. PO

MeToanuyeckne pa3padoTKu By3a

I'natiox H.M. Metonudeckue ykazanus K Kypey «JIuHeiHas anredpa u reoMeTpus» 1o TeMe
«JIuneitapie orobpaxenusi»- Heprourpu: TU (¢p) ATY, 2008.

Camoxuna B.M. Metoanueckue yKka3aHHsl K BBIIIOJIHEHUIO pacueTHO-Tpaduueckoi padotsl [1o
TUCHUIUIMHE «ANredpa u reoMeTpus» Ha TeMy: « CHCTEMBbI JIMHEHHBIX alre0pandyeckux ypaBHEHUI»

g Hanpasiienus noarotoBku: 01.03.02 «IlIpuknannas matematuka u uadopmartuka»,- Hepronrpu
2017.
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8. Ilepeyens pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHHMKANMOHHOM ceTn « UHTEepHeT» (1as1ee
ceTb-VIHTEpHeT), HEOOXOAMMBIX /ISl 0CBOCHHS JMCIUIIIHHbI

1) [Topran Math.ru: 6ubnmoreka, mMenuaTeka, OJUMITHAIBI, 3a/1a4l, HAYYHBIC IITKOJBI,HCTOPHS
MaremaTukuhttp:// www.math.ru

2) MOCKOBCKUI IIEHTp HEMPEPHIBHOIO MaTeMaTHYeCKoro o0pa3oBanus http:// www.mccme.ru

3) [lpuknagHass MaTeMaTHKa: CIPABOYHHK MAaTEMaTHYECKUX (OpPMYJ, MPHUMEPbl M 3ala4d C

pemeHusiMu http://www.pm298.ru

9. Onucanne MaTepHAJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOI1 ISl OCYIIeCTBJICHUS
o0pa3oBaTeIbHOIO MpoLecca Mo JHCUUIIINHE

Ne Buabl yueOHbIX HanmeHnoBaHue ay1uTOpHi,
- . ITepedyenn obopynoBanus
n/n 3aHATHI KaOUHeTOoB, JJadopaTopuili u mp.
JlexumonHsbIe, MynbTUMEINITHBIN KaOMHET WHTEpPaKTUBHAs JOCKA,
1. | mpakTuyeckue HOYTOYK, MyJIbTUMEIUIHHBIN
3aHATHUS IPOEKTOP
) IMToxnroroska xk CPC | Kaouner giusg CPC Ne 402 Kommsrotep, noctyn k
' MUHTEPHET

10. Ilepeyenb HHGPOPMATMOHHBIX TEXHOJIOTHid, HCIOJIb3yeMbIX IIPH OCYIIECTBJIEHUH
00pa3oBaTeILHOIO MpPoIecca Mo JMCUMILINHE, BKJIKYAs epeuyeHb NPOrpaMMHOro odecrevyeHust
U HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

10.1. ITepeuenb nHGHOPMAIIMOHHBIX TEXHOJIOTHH, NCTIOIb3YEMBIX NP OCYIIECTBICHUN
006pa30BaTeNLHOrO MPOIECCa 110 AUCIHILIMHE

[Ipu ocymecTBieHMH 00pa3oBaTEIbHOIO Mpollecca IO AUCHUILIMHE HCIOIB3YIOTCS CIIEAYIOIIHe
MH(QOPMALIMOHHBIE TEXHOJIOTHH:
® JICIIOJIb30BAaHME Ha 3aHATHSX 3JEKTPOHHBIX M3JaHUM (YTEHHE JIEKUUH C MCIIOIb30BaHMEM Clai-
NPE3eHTAINH, 3JIEKTPOHHOTO Y4eOHOT 0o Moco0ust), BUI€0- U ayinoMarepuaioB (uepe3 uTepHer);
e OpraHu3alys B3aHMMOJCHCTBHS C OOYYArOIIMMHUCS TOCPEACTBOM 3JeKTpoHHOW mouTtel u CJ1O
Moodle.

10.2. IlepeueHs mporpaMMHOTo 0becTeueHus
Windows, MSOffice, Open Office

10.3. IlepeueHp nHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM
He ncnone3yrores.

B nepeune MOTYT GbITh yKa3aHbl Takue MH(QOPMAIMOHHBIE TEXHOJOTUHU, KAK HCIONb30BAHME HA 3AHSATUAX DIEKTPOHHBIX M3JaHUH (YTEHHE JNEKIHUid ¢
HCIIONB30BaHNUEM CIAiI-TIPe3eHTALHIA, JJIEKTPOHHOTO Kypca JISKIHUH, TpanuecKiux 00BbEKTOB, BHIEO- ay M0~ MaTepHaIoB (depe3 IHTepHeT), BUPTYyaIbHBIX
nabopaTopuii, MPaKTHKYMOB), CIICHUATU3UPOBAHHBIX U O(MHCHBIX MpOrpaMM, WHGOOPMALMOHHBIX (CIPAaBOYHBIX) CHCTEM, 0a3 JaHHBIX, OpPTaHH3aLMsI
B3aHMOJICUCTBHS ¢ 00YJaIOMIIMUCS OCPEACTBOM dIEKTPOHHO IOUTH, (HOpyMOB, FIHTepHET-TpyIII, CKAlill, 4aThl, BHACOKOH(EPEHIICBA3b, KOMIBIOTEPHOE
TECTHPOBaHHUE, JUCTAHIVOHHBIC 3aHATUS (OJIMMIMAB], KOH(pEpeHIuN), BeOUHAp (CeMHUHAp, OpraHU30BaHHbBIH depe3 VIHTEepHeET), IIOArOTOBKA IIPOSKTOB
CHCIIOJIb30BAaHUEM JIIEKTPOHHOTO O(¥ica UM 0OOTOUYKH) U T.II.

25



JUCT AKTYAJIM3AIIAU PABOYEM ITPOT'PAMMBI U CIHUILIAHBI

b1.0.15 AVITEBPA U TEOMETPUA

YueOHbIit BrecenHble n3MeHeHus [IpenonaBarens | IIporokos 3acenanus
roxa (®HO) BBIITY CKAIOIIEH
kadenpei(nara,Homep),
®UO 3aB.xadenpoit,
MIOJITHCh

B ma6ﬂm;e yKasvleaemcst moJIbKO xapaxkmep UMEHEeHU (HanpuMep, UBMEHEeHUue memsl, CHnUuckd
UCMOYHUKOB6 Nno meme uiu memam, Cp@()CWZG NpOMeENCYNMOURO2O KOHmpOJZ}l) C yKA3aHuem nyHKmoe

paboueti npoepammul. Camo cooepicanue UMeHeHUl O0QOPMAAEMC NPULONCEHUEM NO CKEO3HOU
HyMepayuu.
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