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1. [lesin OCBOEHHUSA AW CIUILINHBI

HeJIHMI/I OCBOCHUS NTUCHUIIIINHBI «Maremartukay SIBIISIIOTCS:
- Pa3BHUTHUC JIOTHYCCKOI'O MBIIJICHUA, MaTeMaTH4YeCKOi KYJbTYPHI;

- (hopMupoBaHre HEOOXOAUMOTO YPOBHS MAaTEMaTHUYECKOM MMOATOTOBKH

JUIsl TOHUMAaHUS NOCJIEAYOIUX TACHUILINH;

- (hopMupoBaHKE MOHATHI 00 HJIEMEHTAaX MaTEMAaTUYECKOI0 anmapara, He0OOXOAUMOTO IS PELICHUS
TEOPETUUECKHUX U MPAKTUYECKUX 3a/1a4 arpapHOi HayKU U CEIbCKOXO03SIMICTBEHHOTO IIPOU3BO/ICTBA;

- (bOpMI/IpOBaHI/IC IMOHATHH O METOJax MaTEMAaTUYCCKOTO UCCICAOBAHUSA IPUKIIaAHBIX BOIIPOCOB.

VY4eOHbIil Kypc BKIIOYAET TEOPETHUYECKOe 000CHOBAaHNE HAYYHBIX OCHOB Han0oJiee YHUBEPCAIbHBIX
MOAXO/0B K PEIICHUIO 33/1a4 MOBBIIICHHON TPYAHOCTH C YY€TOM HIKOJIBHOTO KypCca MaTeMAaTHUKU;
MIPaKTUYECKOE UCTOIb30BaHMUE MMOTYYSHHBIX 3HAHUN I pellieHus yKa3aHHbIX 3aAa4. [Ipu uzydyenun
JAHHOM JUCIMIUIUHBI TPOBOJISITCS MIPAKTUUECKHUE 3aHSATHS, HAIIPABJICHHBIC HA IMOBBIIIICHUE YPOBHS
MaTeMaTHYeCKOMN MOArOTOBKHU CTYACHTOB.

OcHOBHbIE 32Ja4M JIUCLUILIUHBI COCTOST B CIEIYIOLIEM:

3amaun OCBOCHUS AUCLIUTUINHBL

- PacCKpbITh OCHOBHBIE IMTOHATHS MIKOJIBHOTO Kypca MaTEMaTHUKH C TOUYKH 3PEHUS 3aJI0)KEHHBIX
B HUX (yHIAMEHTAIbHBIX MAaTEMATUIECKUX HJICH.

- CTYJIEHT JOJDKEH OBJAJeTh BA)KHEUIIIMMU METOAaMH MaTeMaTUKH, YMETh IPUMEHSTH X
IS TOKA3aTeNIbCTBA TEOPEM U PEIICHHUS 3a/1a4.

- IO3HAKOMUTbH C COBPEMEHHBIMH HAIPaBICHUSIMH Pa3BUTUS MATEMAaTHKH U UX
MIPUIIOKECHUSMHU.

dopMmupyemble  AUCHUIUIMHOW 3HAaHUS M YMEHHMS TOTOBAT  BBIIYCKHUKAa JaHHOU

00pa3oBaTeNbHON MPOrpaMMBI K BBHITIOJHEHUIO CJAeAYIOIIHX 0000ILIEeHHBIX TPYAOBBIX (GyHKUMI
(TpyaOBBIX GYHKIUH):

Kon u
HaMMeHOBaHUe
podeccuonanbHoOr O0001eHHbIE TPYI0BbIE
0 Tpynosbie pynkuun
pyHKkuuH
cTaHapTa
03.001 Ilpogeccuonanvhoiii po
BeH
b
cmanoapm KO HAMMEHOBaHUE KO \monmypo
«Cneyuanucm no BeHb)
coyuansHoi HaumenoBanue
pabomey
A Hesimenvrocmob no Onpedenenue unousUOYAIbHOU HYAHCOAEMOCHIU AloL6 °
npedocmaeneHuio 2DAANCOAH 8 COYUATLHOM OBCILYIHCUBAHUU
COYUANBHBIX YCIYe, Mep
COYUATLHOU NOOOEPICKU U
Onpedeneniie nopsoKa 1 KOHKPEMHbIX YCL0GULL AloL6 °
peanusayuu npedcmagienHol noyyamenem
COYUANBHBIX YCILYE UHOUBUOYATLHOU
npo2paMmbl NPEOOCMABICHUSL COYUATILHBIX
yenye
Opeanusayus A/016 |6




Coyuanvrozo obcryacusanus noxyyamenetl
coyuanbHbIx yciye ¢ yuemom uHOUSUOyaIbHoU
npoZpamMMbl NPeOOCmMasieHUs. COYUANIbHbIX YCIye,
uHOUBUOYaANbHBIX NOMpedbHOCmell U
0bCmosmenseme, no KOMopbiM 2paxcOanut
NPUIHAH HYICOATOWUMCSL 8 COYUATLHOM
06CyICUBAHUU
03.006 Ipogheccuonanvhwiii O6ecneuenue u Ob6ecneuenue u 3awuma npasa pedOenKa Heumbv u AJ01.6
3awuma npag u Bocnumvisamvcs 6 cemve, Ha OOUjeHUe ¢ POOUMenaMU
cmanoapm «Cneyuanucm 3aKOHHBIX UHMEPECO8 u Opyeumu poocmeennukamu
opeana onexit u HeCoBepUEeHHOIeMHUX
noneyumenbcmea 6
omHoweHuu
Heco6epuIeHHONeMHUX )
Buissnenue oemell, \Boisisnienue u yuem oemetl, HysHcOArOUUXCS 6 B/01.6
HYHCOAIOUUXCSL 8 NOMOUJU nomowu 2ocyoapcmsa,
eocyodapcmea, cooelicmsue
OKA3AHUIO NOMOWJU CEMbAM C
dembMu, HAXOOSUUMCSL 8
MDVOHOU HCUZHEHHOU
Obecneuenue 3auumel ux npas u 3aKOHHBIX
uHmepecos
Tloozomoska mamepuanog 0 NPUHAMUSL B/02.6
peuienst no onpedenenuio Gopmuvl 3auumaol
npas pebenKa, HyHcoauezocs 8 NOMowU
eocyoapcmesa
Codeticmaue OKaz3aHuio NOMOWU CemMbsM, B/03.6
umerowum oemeil, HaAXOOSUWUMCSL 8 MPYOHOU
JICUSHEHHOT CUmyayuu
[essmenvrocms no Okasanue aopecHoll COYUaIbHOU NOMOWU U A/01.6
03.009 0KA3aHUIO npedocmasnenie KOMNIEKCHbIX YCLy2 CeMbAM
IIpogpeccuonanvn coyuanbHoti
bl cmanoapm nomougu (yerye)
«Cneyuanucm no
patome ¢ cembaM,
cempetiy COYUATLHOMY Onepayuonno-ananumuieckoe ConposodicoeHue AJ02.6
CONpoBodICOeHUIO
cemetl ¢ Oemvmu

2. Mecto aucuumiannsl B crpykrype OIIOII 6akanaBpuara

JucnurniauHa OTHOCUTCS K BapuaTuBHOW 4acTh bioka 1 «Jluctumimuubl (MOIYIIN)», SBISETCS
00s13aTEeNbHOM.

Taoauna 2.1.

CBs3b AUCHUILIHHDBI «MaTemMaTHukKa» ¢ NpeAmeCTBYOIUMHA TUCHUIIVIMHAMHA U CPOKU UX U3YUYCHUSA



Kon JIMCIMITITNHBL, PEAMIECTBYIONTNE TUCIIUILTHHE Cemectp
JUCITATITHHBI
Wzyuenue nucnuiuinHbl «MareMatukay 6asupyeTcs
Ha 3HAHUAX CTYJAEHTaMHU IPEeIMETOB 00Ieodpa3oBaTeIbHON
IITKOJIBI,
Tabnuna 2.2.

Cas3b AucuMILIHHBI «MaTeMaTHKa» ¢ mocjienyoIMMU THCHUIVIMHAMEA ¥ CPOKH HX H3Yy4eHHSsI

Kon JIMCUUIIIINHEIL, CIEAYIOIHNE 3a TUCIUILUINHON Cemectp
JUCLIUTIIHBI «MaTEeMaTHKa»
b1.B.02 CouuanbHas CTaTUCTUKA 3

b1.B./IB.12.01 |Jloruka 6

Tab6umua 2.3.

CBsi3b IUCHUIIMHBI « MaTeMaTHKa» €0 CMEKHbIMM U CHUIIIHHAMMA

Kon JIMCUMTIIMHBL, CMEXHBIE C TUCLUILTMHON Cemectp
JCIATUTAHBI «MaTeMaTHKa »
b1.B.02 HNudopmaruka 1

3. Pe3yabTaThl OCBOEHUS TUCHUTLIHHBI
[Ipouiecc w3yueHus AMCUMIUIUHBI HAMpaBlieH Ha (QOPMHUPOBAHUE DIEMEHTOB CIEIYIOIINX
kommeteHIuii B coorBercTBuu ¢ GI'OC BO mo nanHOMY HampaBJIeHHIO:

Kareropus Kox v HamMeHoBaHue Kon n HamMeHOBaHUe HHAUKATOPA
YHHUBEPCAJbHBIX YHHUBepPCaJIbLHOI AOCTHKEHHSI YHUBEPCAIbHOI
KOMIIeTeHI Ui KOMIIETeHIIMHI KOMIIETeHIIU U




CucreMHoe 1
KPUTHYECKOE
MBILIEHUE

VK-1. Crnocoben
OCYH.ICCTBJISITB IIOUCK,
KPUTHUYCCKUI aHAIN3 U
CHHTE3 HH(pOpMAIIHH,
MIPUMEHATH CUCTEMHBIH
MOAXOJ I PEIIEHUS
IIOCTABJICHHBIX 3aJ1a4

NVYK-1.1.Ananu3upyer 3a1auy,
BbIJIeJIsAs €€ 0a30BbIE COCTABIISAIOLINE;

NYK-1.2. Onpenenser,
HHTEPIPETUPYET U PAHKUPYET
uHpopManu, TpedyeMyro s
peLIeHNs TOCTAaBJICHHOW 3aa4H;

NYK-1.3. OcymiecTBisieT mOUCK
UHGOPMAIIMH JIJIST PEIICHUS
MOCTABIICHHOM 3a/1a4M 10 Pa3InIHBIM
TUIIaM 3aIpPOCOB;

NYK-1.4. IIpu o6paboTke nHbOopMauu
oTan4aeT (pakThl OT MHEHHI,
UHTEPIpPETAINN, OLICHOK, JOPMHUPYET
COOCTBEHHBIC MHEHHS U CYKICHHS,
apryMEHTUPYET CBOH BBIBOJIbI U TOUKY
3peHus,

NVYK-1.5. PaccmarpuBaeT u npeajgaraer
BO3MOYKHBIE BAPUAHTHI PEILICHUS
MIOCTaBJICHHOM 3a7a4M, OIICHNBAs NX
JIOCTOMHCTBA U HEI0CTATKU

Camoopranu3anus u
camopasBuTHE (B TOM

YHCIIe 3/I0POBbE
coepexeHue)

YK-6. CnocobeH yrpaBisiTh

CBOMM BPCMCHEM,
BBICTpanBaTh U
PCAIIN30BbIBATH

TPACKTOPUIO CaMOPA3BUTHUA

Ha OCHOBE NPHUHLUIIOB
o0Opa3oBaHUs B TCUCHUE
BCEH KU3HU

NVYK-6.1. icionb3yeT HHCTPYMEHTHI U
METO/Ibl YIIPABIEHUS BPEMEHEM ITPH
BBITIOJTHEHUH KOHKPETHBIX 3a]1ad,
IIPOEKTOB, IPU JOCTUKEHUN
IIOCTABJICHHBIX 1IEJIEH;

NVYK-6.2. Onpenenser npuOpUTETHI
COOCTBEHHOHN NEATEILHOCTH,
JMYHOCTHOTO PAa3BUTHUS
po(hecCHOHATLHOTO POCTa

NVYK-6.3. OuenuBaer TpeGoBaHUS
PBIHKA TPY/Ja U TPEI0KEHHS
00pa3oBaTeNbHbIX YCIYT s
BBICTPAaNBaHUS TPACKTOPHU
COOCTBEHHOT0 MPO(HECCHOHAIBHOTO
pocTta

NVYK- 6.4 Ctpout npodeccuoHaIbHYyO
Kapbepy U ONpeAEIIeT CTPATETHIO
po(hecCHOHATLHOTO Pa3BUTHS




Kareropus

Koa v HaMeHOBaHue

KOII H HAMMCHOBAHHUEC MHAUKATOpa

odmenpodec- o0menpogeccHOHATBHO AOCTHKEHU S

HOHAJbHBIX i KOMIIETeH UM o0menpodgeccuoHAIbLHOMI
KOMIIeTeHIH i KOMIIEeTeHIIH U

Nudopmanmonno OIIK-1. Ciocoben HOIIK-1.1. [IpumeHsier coBpeMeHHbIE
KOMMYHUKAaTHBHAs MIPUMEHSTh COBPEMEHHbIE uH($OPMaIMOHHO-

rPaMOTHOCTH MPHU nH(}OPMAIIMOHHO- KOMMYHUKAI[TMOHHBIE TEXHOJIOTUH JIJIsi
pelieHun KOMMYHUKAIIMOHHBIE cbopa u xpaHeHus uHGoOpMaIUU TIpU
npo(heCCHOHANBHBIX | TEXHOJIOTUHU B penieHnn mpodecCHoHANBHBIX 3371249 B
3a/1a4 npodecCuoHATBHON chepe conranbHON pabOThI

NeSITeILHOCTH B cepe
COIMAIIBHOM PabOoThI

NOIIK-1.2. IIpuMeHsieT COBpEMEHHBIE
WH(POPMAIIMOHHO- KOMMYHUKALIMOHHBIE
TEXHOJIOTUH JUTst 00pabOTKH
UHPOpPMALIUHU TIPU

peneHnn mpoheCCHOHATBHBIX 3a/1a4 B
cthepe conranbHON pabOThI

NOIIK-1.3. IIpuMeHsieT cOBpeMEHHbIE
UH(POPMAIIMOHHO-
KOMMYHHMKaIIUOHHBIE TEXHOJIOTUHU TS
npecTaBiIeHNs HHPOPMALIUHU TIPH
peleHny npopecCHOHATIBHBIX 3a]1au B
cdepe conmanbHON paboThI

NOIIK-1.4. IlpumeHsieT cOBpeMEHHbIE
UH(POPMAaLIMOHHbIE TEXHOJIOTUH NTPU
B3aNMOJEUCTBUU C 00BEKTAMH U
cyObeKkTaMu NpodeccHoHaIbHOM
NEeSITETBHOCTH C YI€TOM TpeOOBaHUI
uH(GOPMaIMOHHON 0€30MaCHOCTH B
cthepe conranbHON pabOThI




4. CTpyKTypa H coliep:KaHue JUCIHUIITHHBI (MOAYJIsT)
4.1. CTpyKTypa QM CHUIINHBI (MOAYJIs1)
OO011ast TPYA0EMKOCTh AUCIUILIMHBI COCTABIISET 2 3a4e€THBIX €JMHULIBI, 72 yaca.

Ne Bunsbi yueOHol#i padoThl, BKII0OYass | DopMbI TeKyliero KOHTPOJIst
o/ CaMOCTOSITEJILHYIO PA0OTy CTYIEHTOB| YyCIE€BAaeMOCTH (1o Hedenam
U TPY/10eMKOCTb (B Yacax) cemecmpa)
KonrakTHas CamocrosTeb- Popma npoMeKyTOUHOI
paGoTa nast pa6ora aTrecranmu (no cemecmpam)
HaumenoBanue pa3aesioB u . 5
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o MR B B HR | [F HgL | (F |[BE |[FE |[EHEEHR
MaTpuubI U ONIpeJeTuTe/ I 7
1 Marpuis! U 1eHCTBUS HaJl HUMH. 2 |3 |2 |1 3 4
UluHeliHble oniepay Hajl
MaTpuLaMy. Y MHOKEHHE MaTPHIL.
TpaHCcIOHMpOBaHUE MATPULL.
2 Onpepenwrtens U UX CBOMCTBA. 2 3 2 1 3 4
Teopema 06 onpenenurene
MPOU3BEACHHS MaTPHILI.
3 |ObparHas marpuIa. 2 |4 |12 |2 3 4
OpTOrOHANBHBIC U YHUTapHbIE
MaTpULIbI, UX CBOUCTBA.
CucreMbl JIHHEHHBIX 7
ajredpanyecKux ypaBHeHU
4 |OmnpeneneHue CHCTEMBI IUHEHHBIX | 2 |4 |2 | 2 3 4
aIredpanvyecKux ypaBHEHUI.
CucTeMsl ¢ KBafipaTHOI
HEBBIPOXKIECHHON MaTpHLEH.
5 | @opmyner Kpamepa 2 |4 |12 |2 3 4
6 |Cuctemsl ob1iero Buga. MeTo 2 4 2 2 3 4
laycca vcciieoBaHus U pelieHus
CHCTEM.
AHaIMTHYECKAsI TeoMeTPHsI Ha 7
MJI0CKOCTH




[Mpsimast Ha mmockocTu. Paznuunele
TUIBI ypaBHEHUH NPsIMOI Ha
IUIOCKOCTH

B3zauMHO€E pacnonoxeHue MpsiMbIX
Ha ITOCKOCTH. PaccTossHHE OT TOUKH
1O IPSIMOM.

KpuBblie BTOpOoro nopsaka.
Kanonuueckue ypaBHEHUS U
CBOICTBA 3JUTUIICA, TUIIEPOOJTH,
mmapadoJTbI

Kypcosas paboma (npoexm)

Iloozomosxka k sx3ameny

OO01mas TpyI0eMKOCTh, B Yacax

34 |18 | 16 12 | 26 | [IpomexxyTouHast aTTeCTaLHs

dopma

3auer

3a4eT ¢ OLEHKOM

DK3aMeH

4.2. Conep:xaHue TMCUMILIUHBI (MO1YJIs1)

Pa3nes, TeMa QM CHUIIINHBI

Coaepxanue nporpamMmbl y4eOHOH AU CHHUILIMHBI

Mampuywt u onpederumenu

Marpuiisl ¥ qeicTBUS HaJ HUMH. JIMHEHbIE onepanuy Hajl
MaTpuliaMu. Y MHOKEHUE MAaTpULl. TpaHCIIOHUPOBAHUE MATPHII.
Omnpenenurenun W uX cBoicTBa. Teopema 00 ompenenutesne
npousBenenus marpuil. ObpatHas maTpuinia. OpTOroHaabHbIE U
YHUTapHBIE MAaTpHUILbl, X cBOWcTBa. Panr marpunsl. Teopema o
06a3uCcHOM MUHOpE. MeTo/Ibl BBIYMCIICHUS PAHTa MATPHUIIBL.

Cucmembi
aneebpauieckux ypasHeHuil

JUHEUHbIX

OnpeneneHue  CUCTEMbl  JIMHEMHBIX  anreOpanyeckux
ypaBHeHHH. CHcTeMBl €  KBaJpaTHOW  HEBBIPOXKJIECHHOU
matpuueid. ®opmynsr Kpamepa. Cucremsl obuiero suaa. Meroa
I'aycca nccnenoBaHus U pelIeHNs CUCTEM. ba3uc U pa3sMepHOCTH
MPOCTPAHCTBA PELICHUN OJHOPOJHOM CHCTEMBI JIMHEHMHBIX
ypaBHeHM. OOmee  pemieHHe HEOJHOPOJHOM  CHCTEMBI
JUHEHHBIX anreOpanyecKux ypaBHEHHH.

Ha njaockocmu

Ananumuueckas ceomempust

[Ipsmas Ha mnockocTH. PasnuuHble TUNBI  ypaBHEHHM
NpsAMOM Ha IUIOCKOCTH. B3anMmHOE pacmoyioxkEeHHE MPSIMBbIX Ha
miockocT. Paccrosinue ot Touku A0 npsimoil. Kpussie BToporo
nopsiaka. KaHoHWYeckuMe ypaBHEHMSI M CBOWMCTBA DJUIMIICA,
runepOonel, mapadonsl. [lapameTpuueckue ypaBHEHHS STHUX
KpuBbIX. OnTHYecKHe CBOWCTBAa  AJIIMICA, TUNEPOOJIBI,
napabonel. [IpuBeneHHe K KAaHOHMYECKOMY BHIY OOIIEro
ypaBHEHUs KPUBOW BTOpOro mnopsiaka. MHBapuaHThI KpHUBBIX
BTOPOTO MOPSIKA.




HToro aynuropHsix yacon: 34

CamocTtosiTeibHas padoTa cTyaeHTa: 38

Bcero yacoB Ha 0CBOeHHe YU4eOHOr0 MaTepuaJa: 72

5. O6pa3oBare/ibHbIe TEXHOJIOTHHI
B xoze ocBoeHus AMCHUIIIIMHBI IPU IPOBEEHUH AYAUTOPHBIX 3aHITUNA UCIOJIB3YIOTCS
cieayronre o0pa3oBaTesIbHbIE TEXHOJIOTHH:
JEKLUU, CEMHHAPCKUE 3aHSATHUS, IMPAKTUUYECKHE 3aHSATHS C HUCIOJIb30BAaHUEM AaKTUBHBIX U
UHTEPAKTUBHBIX (OPM IIPOBEAEHUS 3aHATUH: cOop, 0O0paboTKa [aHHBIX, MOCTPOCHUE
TEOPETUYECKUX MOJEIECH B3aUMOCBSI3€H SABJICHUM U IIPOLIECCOB.

6. YueOHO-MeTOIHUYECKOE OOecreyeHne CaAMOCTOSATENBLHOI pPadoThl cTya1eHTOB. OLeHOYHbIe
CpeAcTBa JIsl TeKYIIero KOHTPOJISI yCINEeBAeMOCTH, NMPOMEKYTOUYHON aTTeCTAMH MO HMTOram

OCBOCHUA TUCHHUIIJIMHBI.

6.1. Il1an camocTOsATEILHOM PadOThI CTY/ICHTOB

Ne ni/m HaumenoBanmue pazjiesa Bun 3ananue Pexomenpye | Kosmmuect
(TeMbI) JTUCIUILIUHBI CAMOCTOATEIHLHOM Masi BO YacCoB
padoThI JuTepartypa
1. Tema 1. [IpeaBapurensusie| Iloaroroska k | 1. Ilogroroska k OcHoBHas | 2
noustust. [Ipeamer KOHTPOJIbHOW  |JIEKIIUSIM. 1,2,3,4
JIMHEHHOM anredpe! 1 pabote 2. TloaroToBka K Jor.
MaTpUYHOTO aHAJIN3a.
MPaKTUYECKUM 12,4
3aHSATHUSAM.
2. Tema 2. MatpuuHnas IToaroroska k | IIpakTukym — OcHoBHas | 3
anreOpa koHTposibHOM |[loaroroBka k 1,2,3,4
pabote KOHTPOJIBHON Hor.
pabote Ne 1 1,2,3
«Marpuus! u
ONPEACTUTETN»
3. Tema 3. Onpenenurens IToaroroska k | — Pemenne tTunoBeix | OcHoBHas | 3
MaTpHIblL. KOHTPOJIbHOM |3a/1a4 U OCBOCHHE 1,2,3,4
pabote METOJIOB MpHU Jorm.
MMOATOTOBKE K 12,34
MIPOMEKYTOUHOMY
TECTY.




Tema 4. HeBbIpOXKI€HHbBIE

IloaroroBka k

IloaroroBka K

OcHoBHaA

maTpubl. ObparHas KOHTPOJIBHOW  |JIEKIIUSIM. 1,2,3,4
MaTpuia. pabote Jor.
1,2,3
Tema 5. Pemenue IToaroroska k | IloaroroBka OcHoBHas
CHCTEMBI JIMHEHHBIX KOHTPOJIbHOW |[IPAaKTHUYECKUM 1,2,3,4
ypasuenuit. Meron 'aycea paboTte 3QHATUSAM. Jlon.
u l'aycca-XXopnana. 1234
Tema 6. Pasnoxenue IToaroroBka k | [IpakTnkym — OcHoBHas
MaTpHUIbl 10 MaTprLaM koHTposibHOM |[Toaroroska xk PI'P 1,2,3,4
TIOJIHOTO paHtra. pabote «Pemmenue Jor.
Hopmansnoe o
S — CHCTEM JIMHEHHBIX 1,2,3
anredpandecKux
YpPaBHEHUI».
Tema 7. JInnelinwie IToaroroska k | CaMOCTOSITEILHOE OcHoBHas
MpOCTPaHCTBA U KOHTPOJIbHOM |HM3y4YeHHe yueOHOTo 1,2,3,4
JIMHEWHBIE OTIePaTOPHI. pabore MaTepHana: Jlo.
Monens JIeoHThEBa 1,2,3
— MOJEIb
MHOT0O0TpacieBOi
SKOHOMHKH
Tema 8 EBxitnioso IToaroroBka xk | IloaroroBka k OcHoBHas
IIPOCTPAHCTBO. KOHTPOJIBHOM |KOHTPOJIBHOM 1,2,3,4
pabote pabote Ne 2 Jom.
«DIIEMEHTBI 2,3,4
MaTPUYHOTO aHAJIH3a
Tema 9. CoOcTBEeHHEIE ITogroroBka k | PelieHre TUIIOBBIX OcHOBHas
3HAYEHUS ¥ COOCTBEHHBIE KOHTPOJILHOM |3a/1a4 U OCBOCHHE 1,2,3,4
BEKTOPHBI JINHEITHOTO paboTe METOJIOB TpH Jlor.
orepaTopa (MaTpHIIbI). HOJFOTOBKE K 12,4

MIPOMEKYTOUHOMY
TECTY




10. Tema 10. Cummerpuunbie | IloarotoBka k | CamocTosiTenbHOE OcHoBHas |5
H OPTOI'OHAJIbHBIC KOHTPOJIbHOW |M3y4eHHe y4eOHOTO 1,2,3,4
MaTpPHIIBI ¥ HX CIICKTPHI. pabore MaTepuana; — Jlom.
bununeinnie n .

KBapATIIHbIE hOPMBL. Jlunetlinple onepanuu 2,3,4,6
HaJl BEKTOpaMH.
CkansipHoe
MIPOU3BE/ICHUE
BEKTOPOB. YTOI
MEXKy BEKTOpaMU —
JInnelinas Moaenn
obMeHa

11. Tema 11. [ToaroroBka k | [IpakTuKym — OcHoBHas | 5
HeorpunarensHbie koHTposibHOM |[loaroroBka k 1,2,3,4
MaTPHIIBL. pabote BBIIIOJTHEHUIO Jor.

N3 Ne 1,2,4,6
1

12. Tema 12. DaeMeHTEI IToaroroska Kk Camocrositenpaoe | OcHoBHas | 5
AHAJIMTUYECKON KOHTPOJIBHON |U3ydeHHe y4eOHOro 1,2,3,4
TCOMETPHH. pabote MaTepuaia: — BbIBoJ Jorm.

YpaBHEHHUIA 1,245
runepOoIbl U

napabobl. — YTIIbI

MEXTy TIPSIMBIMH,

IJIOCKOCTSIMHU,

IpsIMOM U

IJIOCKOCTBIO B

13 Tema 13. DaeMeHTEI — Perrenne THIOBBIX 5
JIMHEHHOTO 3a7]a4 ¥ OCBOCHUE
MPOrPaMMHUPOBAHHUSL. METOJIOB MpHU

MOJTOTOBKE K
MIPOMEKYTOUHOMY
TeCTy

K camocTosaTenpHO# paboTe CTYAEHTOB OTHOCUTCS: AeTalbHAs MpopaboTKa JIEKIWH, y4eOHOM TuTepaTyphl,
CaMOCTOSITENILHOE  JI0KA3aTeNbCTBO YKA3aHHBIX IPENOJABaTeNeM TEOpPEM, BBHIIIOJHEHHE JAOMAIHUX U
WHIMBUAYaJIbHBIX 3aJlaHUH, BBIIOJHEHWE KOHTPOJIBHBIX Pa0OT. s KOHTpONS TeKylleW YCIeBaeMOCTH H
MPOMEXKYTOYHON aTTECTAIMH UCTIOIB3yeTCs HHPOPMAIIHOHHO-U3MEPHUTEIbHASI CHCTEMAa OIICHKH 3HAHUH.

Cucrema TEKyIIeTo KOHTPOJISA BKIIFOYAET:

— KOHTPOJb AKTUBHOCTH CTYIEHTa Ha 3aHATHAX, BKJIIOYas AaKTUBHOCTh IPU ONPOCAX, MPOBEACHUU
MPOOJIEMHBIX JICKITUI B TUCKYCCHI;

— KOHTpPOJIb 3HAHWH, YMEHUH, HABBIKOB YCBOCHHBIX B ITAHHOM Kypce B popMe MUCHMEHHOW KOHTPOILHOM
paboTsl.



Pabota Ha mpaKkTUYECKHUX 3aHATUSX OLICHUBACTCS TPEMOIABATEIIEM [T0 UTOTaM MOATOTOBKH M BBITIOJTHEHUS
CTYJICHTAMH TPAKTHYCCKUX 3aJaHUH, aKTUBHOCTU pa0OTHI B TPYMIE U CAMOCTOSATENBHON pabote. Bee Bumb
KOHTPOJISI HAXOJIAT KOJIMIECTBEHHOE OTPAXKEHUE B TEKYIIIEM U HTOTOBOM PEHTHHTE CTYJICHTA 10 TUCIIUTUTHHE.

CamocrosiTensHas paboTa mpenHa3HaueHa JUIsl OLCHKH 3HAHWH, YMEHHWH M HaBBIKOB, MPHOOPETEHHBIX B
MPOIIECCEe TEOPETUUESCKUX U MPAKTHIECKUX 3aHATHH 1O JaHHOW TUCIUIUINHE.

Or1ieHKa 3a CAMOCTOSITENEHYIO PA0OTY BBICTABIISIETCS B COOTBETCTBUU CO CIEIYIONIMMU KPUTCPUSIMH:

— omeHKa «omMIHOY (5 6amioB) - 80-100% mpaBUIILHO pelICHHBIX 3aaHui;

— oLIeHKa «xopouio» (4 6amna) - 65-79% npaBUIIbHO PELICHHBIX 3aJaHHN;

— OIICHKA «yJIOBJIETBOPUTENHHOY (3 Oanna) - 50 -64% npaBUIBLHO pEIICHHBIX 33/IaHU;

— OIIEHKa «HEYIOBIETBOPUTENHHOY - 49% 1 MEeHee NMpaBWIHHO PEIICHHBIX 3aJaHHM.

Ha npaktuueckoM 3aHSTHM CO CTYAGHTaMH 3a04HOH (OpPMBI OOYYeHHs MOAPOOHO paccMaTpUBAIOTCS
TUIIOBBIC IPUMEPHI TI0 YKa3aHHOH TeMe, 00CYKIAeTCs XO/1 PelICHUs], aHATHM3UPYIOTCS BOZMOKHBIE BAPHAHTHI

6.2. MeToan4yeckne yKa3aHusl M0 OPraHU3aIlUU CAMOCTOSITEIbHON Pad0ThI CTYIEeHTOB

st 6onee 3pGEKTUBHOTO OCBOCHHSI U YCBOCHHSI MaTepuania PEKOMEHIYETCS O3HAKOMHTBCS C
TEOPETUUECKUM MaTEpPHAaJIOM 110 TOW WJIM MHOM TeMe A0 IPOBEAEHUS CEMUHAPCKOTO 3aHsATus. PaboTy ¢
TCOPCTUUCCKUM MATCpHaJIOM 10 TEME C HCIIOJIB30BAHUEM yT-I€6HI/IKa NN KOHCIICKTa JIGKIII/II;'I MOXHO
MIPOBOJMTS IO CIEAYIOIICH cxeme:

- Ha3BaHHE TEMBbI;

- LIeTIM ¥ 33/1a4 U3yYCHUS TEMBI;

- OCHOBHBLIC BOITPOCHI TEMBI;

- XapaKTepUCTHKA OCHOBHBIX MOHSATHI U ompeneNeHuil, HeOOXOIUMBIX AJSi YCBOCHHS TaHHOM
TEMBI;

- CIIUCOK PEKOMEHIyeMOil INTepaTyphl,

- HaI/I6OJIe€ Ba’XHBIC q)paFMCHTI)I TEKCTOB PEKOMCHAYCMBIX UCTOYHHUKOB, B TOM YUCJIC Ta6JII/IIlI)I,
PUCYHKH, CXEMBI H T.I1.;

- KpaTKHE BBIBOJbI, OPUECHTHPYIOLIUE HA OIPEACICHHYI0 COBOKYITHOCTh CBEJCHHUI, OCHOBHBIX

UJeH, KIIFOUEBBIX MOJOKEHUH, CUCTEMY TOKa3aTeNbCTB, KOTOPhIE HEOOXOUMO YCBOUTb.

B xozne paboThl Hal TEOPETUUECKUM MaTepHaIOM JOCTUraeTcs

- IOHUMAaHME MOHATUIHOIO aIlapara paccCMaTpUBaEMOU TEMBI,

- BOCTIpou3BeieHHe (PaKTHYECKOro MaTepuana;

- PaCKpBITHE IPUYNHHO-CIIEICTBEHHBIX, BDEMEHHBIX U JPYIUX CBSI3EH;

- 000011eHNE ¥ CUCTeMaTH3allMsI 3HaHUI 110 TeMe.

[Ipy moAroTOBKE K 3K3aMEHY PEKOMEHJIyeTcs MpopadoTaTh BOIPOCHl, PACCMOTPEHHBbIE Ha
JEKIMOHHBIX M TPAaKTUYECKUX 3aHATHAX. M TpeACTaBIE€HHblEe B pabouel Mporpamme, HUCHOIb3Ys
OCHOBHYIO JINTEPATYypPY, JONOJIHUTEIBHYIO JUTEPATYPY U HHTEPHET-PECYPCHI.

6.3. Marepuanbl [1Jisi NPOBeJEHUS] TEKYIIEr0 M MPOMEXKYTOYHOI0 KOHTPOJISI 3HAHUM
CTY/IEeHTOB
KoHTpoJsb ocBoeHNsI KOMIIETEeHIIUIA
Taonuua 6.2.

Bua xkonTposs KoHTpoJsmpyeMsblie TeMbl (pa3aeJibl) Komnerenuun,
KOMIIOHEHTBI
KOTOPBIX
KOHTPOJIMPYIOTCH




Ox3amen |[Ipeamer nuHeitHON anredpsl U MATPUYHOTO aHAIH3. YK-2

MatpuuHas anreopa OIIK-1
Onpenenuresib MaTPUILBL. OIIK-2
Hespipoxaenubie Matpuibl. OOpaTHas MaTpuUIa.
PeliieHue cuctembl JIMHEHHBIX YpaBHEHUNH. MeTo
["aycca u ['aycca-Kopnana.

Pa3noxeHne MaTpULbl 10 MaTPULIAM OJHOTO PaHra.
HopmanbHoe niceBnoperieHue

CUMMETPUYHBIE U OPTOTOHAIBHBIE MATPULIBI U X
CHEKTphl. bunnHeiiHble U KBaJpaTHUHbIE (POPMBI.
HeoTpunarenbHble MaTPULBI.

DJIEMEHTBI aHAIUTUYECKOW T€OMETPHH.

(DJIEMEHTHI JIMHEHHOTO MPOrPaMMHUPOBAHUS

Bompocsl k 3a4ery

arwN

© oo~

11.
12.

13.
14.
15.
16.
17.
18.
19.

20.

21.

22.

23.
24.

25.

JlaliTe ompezaereHHEe MUHOpAa U anreOpanvyeckoro JONOJHEHUs 3JEMEHTa OINpeIeIUTeNs.
Cdopmynupyiite mpaBuiio BEIYUCIECHUS ONPEAEIUTENSL.

Kak ocyiecTBist0TCs JIMHEHHbIE ONIEpalluy Ha/l MaTpULIaMH?

Kak nepemHosatorcs qse marpuiipl? CBoMCTBA MPOU3BEIECHUS MAaTPHULL.

KaxkoBa cxema HaxoxaeHUs1 00paTHON MaTpPUIIBI?

Jlaiite ompeneneHuss peUIEHUs] CUCTEMbl JIMHEWHBIX aireOpanvyeckux ypaBHEHHI.
Pacmngpyiite HIOHSITHS «COBMECTHAsI, «HECOBMECTHASI, «OTIpEeCIIEHHAN»,
«HEONPEEIIEHHAS» CUCTEMBI.

Hanummre popmynst Kpamepa. B kakom ciiyyae oHM IpUMEHUMBI?

UYro Ha3biBaeTcsa panrom matpuipl? Kak on Haxoautes?

Coopmynupyiite Teopemy Kponekepa — Kanemnnu.

[Ipn Kakux ycloBHSIX cHCTEMa JMHEWHBIX anreOpanyecKux ypaBHEHUN HUMEET MHOXECTBO
pemennii? Korna oHa UMEET €qUHCTBEHHOE PELIEHUE?

Onumure metof ['aycca penieHus: CUCTEM JTMHEHMHBIX YpaBHEHUH.

Kakne Hen3BecTHbIE Ha3bIBAIOTCS CBOOOHBIMHU, a KaKue 0a3uCHBIMU?

Kakue ocoOeHHOCTH pelleHrs OJAHOPOIHBIX CHCTEM JIMHEWHBIX alreOpanyeckux ypaBHEHHM
Bbl 3HaeTE?

Kak crpoutcs pynnamentanbHas cucreMa pereHui?

Kak BBINONHAIOTCS TUHENHBIE ONlepaliiy HaJl BeKTopaMu? KakoBbl CBOMCTBA 3THUX Ollepanyii?
Kakue BexkTopa Ha3bIBarOTCs IMHEHHO 3aBUCUMbBIMH, a KaKUE JIMHEHHO HE3aBUCUMbBIMU?

UYro takoe 6a3uc? Kakue BekTopa 006pa3yroT 6a3uc Ha MIIOCKOCTH U B IPOCTPAaHCTBE?

Kakoii 6a3uc Ha3pIBatOT 1€KapTOBBIM?

Yro Takoe KoopauHaThl BEKTOpa?

Uto Ha3pIBaeTCs CKAISAPHBIM HpousBereHueM BeKTopoB? KakoBbel ero cpoiictBa? s
peleHHsI KaKMX 33/1a4 U KaK OHO MOXET ObITh HCIOJIb30BAHO?

Uto Ha3pIBaeTCs BEKTOPHBIM IHpou3BeAeHUEM BeKTopoB? KakoBbel ero cpoiictea? Jlns
peleHHsI KaKuX 33/1a4 U KaKk OHO MOXET ObITh HCIOIb30BAHO?

Uro Ha3pIBaeTCAd CMEIIAHHBIM NpOW3BeAeHUEM BeKTOpoB? KakoBel ero cpoiicrBa? [{ns
peleHHst KaKuX 33/1a4 U Kak OHO MOXET ObITh HCIOJIb30BAHO?

3anummuTe B BEKTOPHOM M KOOpJMHATHOM (opMax  YCIOBHS  KOJUTMHEAPHOCTH,
OpPTOTOHAJILHOCTH Y KOMIIAHAPHOCTH BEKTOPOB.

[IpsiMast THHUS HA TTIOCKOCTH, €€ 0011Iee ypaBHEHNE

JlaiiTe MOHSATHE HOPMAJIBHOI'O U HAIIPABIIAIOIIET0 BEKTOPOB MPAMON Ha INIOCKOCTH, YIJIOBOTO
kod(durmenra.

3anuiuTe pasiM4YHbIE BBl IPSIMOM M YKaXUTE T'€OMETPUYECKUI CMBICI IapaMeTpOB
YPaBHCHHUS.



26. 3anumuTe YCJIOBHSI MapajUIeIbHOCTH W MEPHEHAMKYISIPHOCTH MPSMBIX Ha IJIOCKOCTH B

cilydae pa3jIM4YHbIX BHJIOB YPaBHEHHI TPSMbIX.
27. Kak HaliTH TOYKY NIEPECEUCHHS MPSIMBIX Ha TUIOCKOCTH?
28. Kak BbIUMCIIACTCS pacCTOSHUE OT TOYKH JI0 MPSIMOM Ha TIOCKOCTH?
29. JlaiiTe onpeeneHue IUIAICA U 3aIUIINTE €r0 KAHOHMYECKOEe YpaBHEHHE.
30. [aiite onpeneneHue runepOoIIbl U 3aUIIUTE €€ KAHOHUYECKOE YpaBHEHHE
31. Mlaiite onpenenenue napadosIbl ¥ 3aUIINTE €€ KAHOHMYECKOE YpaBHEHHUE

32. Uznoxure

CXeMy TMpHBEIEHHUs OOIIEero ypaBHEHHsS KPHUBOH

KaHOHUYECKOMY BHIY.
33. JlaiiTe mOHATHE NOJSAPHON CUCTEMBI KOOPAUHAT.
34. Onumure nmapamMeTpudecKuii crocod MoCTPOSHNUS IMHUHM Ha IMIIOCKOCTH
35. Ilimockocth, e€ obIiee ypaBHEHUE

36. Kak

OIIpCACIIACTCA

B3aUMHOE  pACIOJOKEHHUE IUJIOCKOCTEW?  3anmuimmTe

MapalyiICJIbHOCTH U NICPIICHAUKYIIAPHOCTU IUIOCKOCTEH.
37. Kak Beruucisgercs pacCTOAHUEC OT TOYKH OO IUIOCKOCTH?

38. 3amummuTe pa3nU4HBIE BUABI YPaBHEHWH MPSIMOM B MPOCTPAHCTBE U MOSICHUTE CMBICI

apaMeTpoB, BXOAIIUX B yPaBHEHUS.
39. Uznoxute cxemy MpHUBEICHHS OOLINX YPaBHEHUH MPSAMON K KAHOHUYECKOMY BHUJTY.
40. Kak onpeaenuTb B3aMMHOE PACHOJIOKEHHUE IPSAMBIX B IPOCTPAaHCTBE?

41. Kax BBIYHCIAETCS pacCTOSHUE OT TOYKHU JI0 MPSMOM B IPOCTPAHCTBE?

42. Kak onpeaenuTb B3aMMHOE PACHOI0KEHHUE PSAMON U IIIOCKOCTU?

43. Kak umiercst TOUKa nmepecedeHus mpsMoi U IIIOCKOCTH?

Kpurepun oueHKH npoMe:KyTOYHOM aTTecTauuu B gopMe 3K3aMeHa
Tabnuya 6.3.

Onenka

XapakrTepucTuka Tpe0oBaHMH K pe3yJbTatam arrecrauuu B dopme
JK3aMeHa

«OTINYHOY
(91-100)

Teopernueckoe cojepkaHue Kypca OCBOCHO MOJHOCTbIO 0e3 IMpoOesnos,
CUCTEMHO U TJIYyOOKO, HEOOXOIuMMble MNPAKTUYECKHE HABBIKU paboOThl ¢
OCBOGHHBIM MarepuajoM c(hOpPMHUPOBAHbI, BCE NPEAyCMOTpEHHbIE padoueii
y4eOHOMU MporpaMMoil yueOHbI€ 3aJaHus BBITIOJHEHBI 0€3yIpeyHO0, KAYeCTBO MX
BBINOJIHEHUS OLIEHEHO YHCIIOM 0aJlsIoB, OJIM3KUM K MAaKCUMYMY.

«Xopomro»
(81-90)

Teopernueckoe coaep:kaHue Kypca OCBOEHO B IeoM 0e3 mpoOenos,
HE00XO/MMBbIE NPAKTUYECKHE HAaBBIKK PAa0OThl C OCBOEHHBIM MaTepHuajoM B
OCHOBHOM c(hOopMHpOBaHbI, MPEAYCMOTPEHHBIE paboueli ydeOHOIl nmporpaMmoin
y4eOHbIe 3aJjaHHs BBINOJHEHBl C OTJENbHBIMA HETOYHOCTAMH, KauecTBO
BBITIOJTHCHUST OOJIBIIMHCTBA 3aJaHUN OICHEHO YHCIOM OaiioB, ONM3KHM K
MaKCUMYMY.

«y,Z[OBJ'IeTBopI/IT
CIIBHO)

(61-80)

Teopernueckoe copepkaHue Kypca 0CBOSHO OOJIbIIEH 4acThi0, HO MPOOEIbI
HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOIWMBbIE MPaKTUYECKHE HaBBIKU
paboThI ¢ OCBOSHHBIM MaTEpPHAIOM B OCHOBHOM C(OPMHUPOBAHBI, OOIBIIUHCTBO
MPEAYCMOTPEHHBIX pabouelt ydeOHOW mporpaMmor y4eOHBIX —3aJaHuid
BBITIOJTHEHBI, OT/JICJIbHBIE U3 BBIMTOJIHEHHBIX 3aJJaHHi COIep)KaT OMIMOKY.

«Heynosnersop
UTEIBHO
(menee 61)

Teopernueckoe cojepkaHUe Kypca OCBOCHO YAaCTHYHO, HEOOXOJHUMBIE
HaBBIKM PabOTHl HE cHOPMUPOBAHBI MU CHOPMUPOBAHBI OTAEIbHBIE U3 HUX,
OOJIBIIMHCTBO TMPEAYCMOTPEHHBIX paboyeil ydyeOHOM mMmporpaMMoil y4eOHBIX
3aJJaHUI HE BBITIOJIHEHO JIMOO BBHIIOJIHEHO C IPyOBIMU OIMOKAMH, KaUeCTBO UX
BBINOJIHEHUS! OLIEHEHO YKCIIOM 0aIoB, OJIM3KMM K MUHHUMYMY.

BTOPOr0 IOpAJKa K

yCJ10BUA




1. quﬁno-MeTonnquRoe H MaTEePUAIBbHO-TEXHHYECKOEC o0ecneuyeHue JAUCHUIIJIHHBI

OcHoBHasl JuTepaTypa
1. JIuneitnas anreOpa u ananuruyeckas reomerpusi. CoopHuk 3amay. [Ipaktukym
N3narenscTBO: MOCKOBCKAs TOCYapCTBEHHAS aKaAeMuUsl BOJHOTO TPAHCIIOPTa

Agtopsl: Jlenosckas E.B. T'oxg uznanus:2019

2.IIpakTuKyM MO BBICIIEH MaTeMaTUKE B MPUMEPAX U 3a/1a4ax. AHANUTUYECKAs TeOMETpus. YueOHoe
rmocobue

N3narenbcTBO: MOCKOBCKMI I'YMaHUTAPHBIN YHUBEPCUTET
I'onoBun M.B. T'ox uznanunsa:2018

3.JIuneitnas anredpa. Yacts 1. YueOHO-MeTonndeckoe nmocodue M3znarenscTBo: By3oBckoe
oOpa3zoBaHue

[Monny6nas M.JI., CeepnnoBa E.I'. T'ox u3nanusa:2018
4. Anrebpa MaTpull ¥ JTUHEHHBIE IPOCTPAHCTBA
UznatensctBo: UnTepHeT-YHUBepcuTeT Mudpopmannonnsix Texnomoruit (MHTYUT)
MuxaneB A.A., Muxane A.B. T'ox uznannsa:2016
JlonmoJiHUTEIBLHAS

1. YmuoB A.E. AHanuTudeckasi reoMeTpus U JIMHelHas anredpa
yuebHoe nocobue M.: MOU. 2009.-469 c.

2. Kum I' /1., Kpuukos JI.B. Anredpa u ananutudeckasi reOMEeTpHsi:
Teopems! u 3agaun. Tom 1. M.: IInanera 3nanwmii, 2007.-469 c.

3. Cmupnos F0.M. «C60pHUK 3a/1a4 IO aHATUTHYECKON T€OMETPUU U
nuHenHou anredpe» - M.: Jlotoc, 2005-372 c.

4. Antonos B. U. u np. JIuneiinas anredpa v aHaTUTHYECKAs
reometpus. OnopHslid KOHCNEKT.- [Ipocnekr, 2011.-139 c.

5. bexnemumena /[.B. Kypc ananuTtrueckoil reOMETpUU U TUHEMHOMN
anreOpsl.-10-e u3n., ucnp.- M.: DUSMATIINT,2005.- 304 c.

6. EpumoB H.B. Kpatkuii kypc aHanmuTuueckoi reomerpun: YueoHoe
nocobue. 13-e uznanue,crepeot.- M.: DUSMATIIUT, 2005r.- 166¢.

Hngpopmayuonnoe obecneuenue



1. ®enepanbubiii mopran «Poccuiickoe oopazoBanuey: http://www.edu.ru /.

2. ®enepanbHoe xpaHwnuine «EnuHas Komekius nupoBbIX 00pa30BaTENbHBIX PECYpPCOBY:
http://school-collection.edu.ru /.

3. Hayunas snekrponnas oubmuoreka eLIBRARY.RU: http://elibrary.ru /.

[lepeyenp  WMH(POPMALMOHHBIX  TEXHOJOTWH,  MCHOJNB3YEMBIX  TPM  OCYLIECTBICHUU
00pa30BaTeNLHOrO Ipolecca M0 AUCHUIUIMHE (MOAYJ0), BKJIKOYas IEpeYeHb [POrPaMMHOIO
oOecrieyeHNs U HHPOPMAITMOHHBIX CIIPABOYHBIX CHCTEM (IIPU HEOOXOIUMOCTH).

1. Microsoft Word. 2. Microsoft Excel. 3. Microsoft PowerPoint.

7.2. UaTepHeT-pecypchbl

http://www.lib.mexmat.ru - DmekTpoHHas OHOIMOTEKAa MEXaHHMKO-MATeMaTHUECKOro (hakysbprera
MOCKOBCKOT'0 TOCYIapCTBEHHOT'O YHHBEPCUTETA

http://www.mathnet.ru/ - OG6mepoccuiickuii Maremaruueckuii mopranm Math-Net.Ru — 310
COBpeMeHHass HMH(OpPMAIMOHHAs CUCTEMa, MPEIOCTABILSIIONIAS POCCUICKUM M 3apyOeKHBIM
MaTeMaTHKaM pa3nvHble BO3MOXKHOCTH B IMOMCKEe HH(MOPMAIMM O MAaTEMAaTHYCCKOW JKH3HH B
Poccun.

http://www.benran.ru/ - bubnuoreka o ecrectBeHHbIM Haykam Poccuiickoit Akanemun Hayk.

Hapsngy ¢ TpaaWIMOHHBIMH W3JaHUSMH CTYICHTBI M COTPYAHHUKH HWMEIOT BO3MOXHOCTH
M0JIb30BATHCS AJICKTPOHHBIMH MOJTHOTEKCTOBBIMH 0Oa3aMH JTaHHBIX
Tabnuya 7.1.

Ha3zBanmue pecypca Ccebuika/nocTyn

OnekTpoHHass OubOnuoreka onnaiiH «EmamHoe okHO K | http://window.edu.ru
00pa3oBaTEIbHBIM PECypcam)

«O0pa3oBaTenbHbIi pecypc Poccuny» http://school-collection.edu.ru

®denepanbHbIii  00pa30BaTeNbHBIA TOPTAN: yupexaenus, | http://www.edu.ru —
nporpammel, craiaaptsl, BY3b1, tectol EID, THA

DdenepanbHblii HeHTp HH(pOpMaIMoHHO-00pa3oBaTenbHbIX | http://fcior.edu.ru -
pecypcos (PLIMOP)

ObC "KOHCVYJIbTAHT CTYJEHTA". O3nekrponnas | http://www.studentlibrary.ru -
OnOIMOTEKa TEXHUYECKOTO By3a

Pycckas BupTyainbHasi OubInoTeKa http://rvb.ru —

W3nareascTBO «JIauby. DrnexkTponHo-6ubaHOTeuHas | http://e.lanbook.com -

crcTemMa

ExxenenenbHuk Hayku u oOpasoBanus FOra Poccum | http://old.rsue.ru/Academy/Archive
«AxageMus» s/Index.htm

Hayunast snextponHas oubsiamnoreka «e-Library» http://elibrary.ru/defaultx.asp -
DnekTpoHHO-0nbnmoreunas cucreMa [PRbooks http://www.iprbookshop.ru -

DJIeKTPOHHO-CIIPAaBOYHAsT CHUCTeMa JIOKyMeHTOB B cdepe | http://www.informio.ru
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ITPUJIOKEHME 1

®OH/I OHEHOYHBIX CPEJICTB JUCHUIIJIMHBI (MOY JIS)
b1.0.38 MaremarTuka

1. IlepeyeHb KOMIETEHIUI ¢ YKa3aHHEM 3TanoB ux (GopMuUpPOBaHHUS B Mpouecce
OCBOEHHsI 00pa3oBaTeIbHONH MPOrpaMMbl

B mpomecce ocBoeHuss  oOpa3oBaTeNbHON  MpOrpaMMbl  KOMIIETEHIIUU
(bopMHPYIOTCSA IO CIETYIONTUM dTaram:

1) HavajdpHBIA dTam JaeT OOIIee MPeACTaBICHUE O BUIC ACITCIbHOCTH, OCHOBHBIX
3aKOHOMEPHOCTSX  (YHKIUOHUPOBaHUS  OOBEKTOB  MpodeccroHaIbHOM
JEATEIIbHOCTH, METOJIOB U AJITOPUTMOB PEIICHUS TPAKTUYECKUX 33/1a4;

2) OCHOBHOM  93Tam  IIO3BOJISICT  pellaTh  THUIIOBBIC  3aa4d, I[PUHAMATH
npodeccCHOHaNbHbIE U YIPAaBICHUYECKUE PEIICHHS MO0 W3BECTHBIM aJITOpPUTMaMm,
MpaBUJIaM U METOJIMKAM;

3) 3aBeplIarOIIMiA 3TAIl MPEANoIaracT TOTOBHOCTh pellaTh MPAKTHYSCKUE 3a/1auu
MOBBINICHHON CI0KHOCTH, HETUIIOBBIE 3a/1a4, IPUHUMATh TPO(PECCHOHATILHBIE U
YOpaBJIEHUYECKUE PEIICHUS B YCIOBUSIX HEMOJHOW OINpPEeAeICHHOCTH, TIpHU
HEJIOCTATOYHOM  JOKYMEHTAJIbHOM,  HOPMaTUBHOM W  METOJMYECKOM
o0ecrieuyeHuu.

[Ipr ocBOGHMM AMCIUILIMHBI (MOIYJIsl) KOMIETEHIIMH, 3aKpPEIJICHHbIC 3a HEH,
peanu3yroTcs 1o TeMaM (pasziesiaM) TUCHUILUIMHBL (MOJYJIsl), B ONPENEICHHON CTEIEeHH
(TOJIHOCTHIO MJIM B OTOBOPEHHOW 4YacTH) W Ha OMPEACIICHHOM 3Tare, 4TO MPUBEICHO B

Tabmnure 1.

Tabmuna 1. IlepeyeHb KOMIETEHIMH € yKa3aHWEM 3TaloB UX (OPMHUPOBAHUS B MPOIECCE OCBOCHHS

00pa3oBaTenbHOM MpOrpaMMbl

YK-3, OIIK-7
Kon HaumenoBanue Nuaaukatop A0CTHXKEHUS B pe3ynbTaTe ocBOEHUA
KOMIIETEH- KOMIIETCHILIUU KOMIIETCHIIUU JUCITUTLTAHBI 00yYarOIIHIACS

Jansis JOJI7KEH:



YK-3

Cnocooden
OCYIIeCTBJISATH
COIMAJIBLHOE
B3anMoOJelHCcTBHE

H peain30BbIBATH
CBOIO POJIb B KOMAaH]IE

YK-3.1. Onpenenser cBOIO poib B
COIIATBHOM B3aUMOACHCTBUH U
KOMaHJHOH paboTe, NCXOs U3
CTpaTeruy COTPYIHUYECTBA IS
JOCTY)KEHHS TIOCTABJICHHON I1eJIN;

VK-3.2. [Ipu peanuzanuu cBoeki
POJIH B COITUATTBHOM
B3aNMMOJICHCTBUU U KOMaHIHOMN
paboTe yauThIBaeT
0COOEHHOCTH MTOBEACHUS U
HWHTEPECHI JPYTUX YUYaCTHUKOB;

VYK-3-3. AHanu3upyet BO3MOXKHEIC
HOCIENCTBUS JIMUHBIX IEUCTBUN B
COIMAILHOM B3aMMOIEHCTBUU U
KOMaH/IHO# paboTe, U CTPOUT
MPOAYKTHBHOE B3aMMOJIEICTBHE C
Y4eTOM 3TOTO;

VK- 3.4. OcymecTBiser oOMeH
nH(pOpMAaIUCH, 3HAHUSAMU U OTIBITOM
C WICHaMH KOMAaH/IbI; OIICHHBAET
UJICH JPYTUX YICHOB KOMAHIBI JJIs
JIOCTUKEHHUS TTIOCTABJICHHOM 11ETIH;

YK-3.5. CobnroaeT HOPMEI 1
YCTaHOBJICHHBIE MIPABHIIA
KOMaHJHOH paboThI; HECET JTUUHYIO
OTBETCTBEHHOCTH 3a PE3yJIbTaT.

3HaTh:

- OCHOBBI OPT'aHN3AINH
COLIMAJIBHOTO B3aMMOJIENCTBUSA, B
T.4. C y4€TOM BO3PACTHBIX,
TeHJEPHBIX 0COOCHHOCTE;

- COBPEMCHHBIC TCXHOJOTHH
B3aUMO/ICHCTBUSA, C YU4ECTOM
OCHOBHBIX 3aKOHOMEPHOCTEH
BO3PACTHOTO M UHIUBUAYAIHLHOTO
Pa3BUTHSI, COUANTBHBIX,
STHOKOH()ECCUOHABHBIX U
KYJBTYpPHBIX Pa3JInIHi,
0COOEHHOCTEN COIMAIN3AIINT
JIMYHOCTH.

YMmerh:

- OpPTaHNW30BBIBATH, YIPABIATH
CUTYalUsIMU OOIICHHUS,
COTPYIHUYECTBA, pa3BUBAs
aKTHBHOCTL, CAMOCTOSITEILHOCTD,
WHHUIIUATUBHOCTD, TBOp‘-IeCKI/Ie
CIIOCOOHOCTH YYaCTHHUKOB
COIIMAJIbHOT'O B3aUMOJICHUCTBHUS

- co31aBaTh 0E30TMACHYIO U
TICUXOJIOTHIECKU KOM(OPTHYIO
Cpeny, 3amuias JOCTOMHCTBO U
HWHTEPECHl YIaCTHUKOB
COLMAJIBHOTO B3aMMOIEHCTBHS.
Baanern:

- METOJIaMU OpTaHU3aINU
KOHCTPYKTHUBHOT'O COI[HAILHOTO
B3aMMOJIEHCTBHS, - CIIOCOOHOCTHIO
OpFaHI/ISOBLIBaTI), praBHHTI)
CUTyalUsIMH OOIIEHMUS,
COTPYIHUYECTBA, C YYETOM
BO3PAaCTHOTO ¥ HHAWBHUIYAITEHOTO
Pa3BUTHSI, COMUAIBHBIX,
STHOKOH(ECCHOHAIBHBIX U
KYJIBTYpPHBIX Pa3IMIHil eTo
YYaCTHHKOB;

OIIK-7

Cnocoben
B3aUMO/1elicTBOBATD C
Y4ACTHHKAMU
o0pa3zoBaTeabHBIX
OTHOLIEHMIT B paMKax
peanuzanuu
o0pa3zoBaTeabHBIX
MporpamMm.

7.1. B3auMoielCTBYET
poauTensMu (3aKOHHBIMHU
MPEJICTABUTENISIMHU )
00yJaronuxcs C y4eTOM
TpeOoBaHUI HOPMATHBHO-
MPaBOBBIX aKTOB B chepe
0o0pa3oBaHUs M UHIUBUTYaTbHON
CUTYyaIu OOy4eHHUsI,
BOCTIUTAHUS, PA3BUTHUS
0o0ydJaromerocs.

7.2. Y4uTBIBAaCT 3aKOHBI Pa3BUTHUS
ITHYHOCTH ¥ TPYIIIBI, 0COOCHHOCTH
MPOSIBJICHUS TMYHOCTHBIX CBOWCTB
B TPYIIIOBOM B3aUMOCHCTBHH;
0OOCHOBAHHO BHIOMPAET U
peain30BBIBAET (POPMBI, METOIHI,
[IPUCMBI U CPCACTBA

BSaHMOHGfICTBI/I}I C ydaCTHUKaMHU

3HaTh:

- OCHOBBI OpFaHI/ISaHI/II/I
B3aI/IMO,E[eI‘/'ICTBI/I$I y‘laCTHI/IKOB
00pa3oBaTEeFHBIX OTHOIICHHUN B
COOTBETCTBUH C TPEOOBAHUAMU
(henepabHBIX TOCYJAPCTBCHHBIX
00pa30BaTEeNBHBIX CTAHIAPTOB U
COJIEpKaHUEM 00pPa30BaTEIEHBIX
MPOrpamMM JOMIKOJIBHOTO,
Ha4YaJILHOTO OOIIEr0, OCHOBHOTO
00111eTo, cpeaHero 0o0Iero
obpazoBaHus;

- coZIep)KaHKUe HOPM, MIPABHUIT
B3aUMOJEICTBYS, PETYIHUPYIOIINE
oOpa3oBaTenbHbIE OTHOIICHHS
OTHOIIICHUH ;

- COBPEMCHHBIE TICHXO0JIOT0-
[1€1arOTMYECKUE TEXHOIOT U
B3aMMOJICHCTBHS, C YUCTOM
OCHOBHBIX 3aKOHOMEPHOCTEH
BO3PACTHOTO W MHAUBHIYAJILHOTO
Pa3BHUTHSA, COUATHHBIX,




0Opa30BaTEIBLHOTO MPOIIECcCa B
COOTBETCTBHH C KOHTEKCTOM
CUTYalllH B paMKaxX peaii3aliu
OOpazoBaTEIbHBIX TPOTPAMM.

7.3. Ucnionb3yeT TEXHOJIOTUH,
MIPUEMBI 1 METOJIbI
B3aMMO/ICICTBUS U
COTPYAHHUYECTBA B
o0pa3oBaTesbHOM Ipoliecce U
CHOCOOBI peuIeHus IpoodIeM MpH
B3aMMOJICHCTBUH C yUaCTHUKAMU
00pa3oBaTebHBIX OTHOIICHUH.

STHOKOH(ECCHOHAIBHBIX U
KYJIBTYPHBIX Pa3In4uH,
0CcOOCHHOCTEN COlMaIN3aINT
JIMYHOCTH.

YMmern:

- OPTaHU30BBIBATH, YIIPABIAThH
CUTYalusIMU OOIIEHUS,
COTPYJHHYECTBA, pa3BUBas
aKTHBHOCTbH, CAMOCTOSITETIHHOCTb,
MHHUIUATUBHOCTh, TBOPUECKHE
CHOCOOHOCTH 00yJaroImuXcs,
(hopMupys TPasKIaHCKYIO
HO3UIIMIO, CIIOCOOHOCTH K TPYLy U
XKHU3HU, (hopMHPYsT Oe30TacHbIN
00pa3 KU3HH ;

- COTPYJHHUYATh C POJUTEIISIMH
(3aKOHHBIMU IIPEACTaBUTEILIMH)
00y4Jaromuxcs, IpyruMu
IeJarOTHYECKUMH PAOOTHUKAMH 1
CIEIUATINCTAMH B PEIICHUN
00pa3oBaTEIbHBIX 3371aY ;

- cO371aBaTh OE30MACHYIO U
MICUXOJIOTMYECKU KOM(POPTHYIO
o0Opa3oBaTeNbHYIO Cpeny,
3alIuIIas JOCTOMHCTBO U
HMHTEpECHI 00yUJaIOMUXCs .
Baagers:

- METOJIaMU OpraHU3alnH
B3aNMOJAEHCTBHS C
00YyJalOINMHUCS, UX POTUTEIIMHU
(3aKOHHBIMU TIPEICTABUTEIISIMH),
JIPYTHMH TIe1arOTHIeCKUMHU
pabOTHUKAaMH U CIICIMAIUCTAMH ;
- CIIOCOOHOCTBIO OPTaHU30BBIBATD,
YIPABISITH CUTYAIMSIMH OOILEHHS,
COTPYJHHYECTBA, C yYETOM
BO3pPacTHOTO U MHAMBUAYaJIbHOTO
Ppa3BUTHSL, COLHAIBHBIX,
STHOKOH()ECCUOHAIBHBIX U
KyJIbTYpPHBIX pa3inuuii
YYaCTHUKOB 00pa30oBaTesIbHBIX
OTHOIIICHHH ;

- HaBBIKaMH CO3JIaHMs
KOM(pOPTHOH, AETOBOA,
Jpyxenro0HOH aTMocdepsl,
3alIMIIas JOCTOMHCTBO U
MHTEPECHI 00YUJaIOMINXCS .

2. Onuca”nue moka3artejieil M KpUTepHeB OLEHMBAHUS KOMIIETEHIMIi, ONMMCAHHe

IIKAaJ OIICHUBaAHUA

IIxana OLCHUBAHMUMA, TNMOKA3aTC¢/JIM U KPUTCPHHU OLCHUBAHHUNA Oﬁpa3OBaTeJ'ILHI>IX pe3yjabTaToB

00y4JaIerocsi BO BpeMsi TEKyIleid aTTecTaluu

Ixana
OlICHUBAHUA

IToxa3aTenu U KpUTEPUHU OLIEHUBAHUS

5, «OTIUYHOY

C

«OTJIIMYHO» CTAaBUTCA, C€CJIU CTYACHT CTPOUT OTBET JIOTUYHO B
COOTBETCTBHH

IIJIaHOM, IIOKa3bIBa€T MaKCHUMaJIbHO FHY6OKI/I€ 3HaHUA

npoeCCUOHATIBHBIX TEPMUHOB, TOHATUH, KATETOPHH, KOHIENIUHA U TEOpUil.
YcranaBnuBaer

collep)KaTelbHblE  MEXKIIPEAMETHble  CBsI3U.  Pa3BepHyTO

apryMEHTHPYET BBIABUTAEMbIC MOJIOKEHUS], IPUBOAUT YOS TUTEIbHBIC IIPUMEPHI.




4, «XOpOIIO»

OneHka «XopoIo» CTaBUTCS, €CIU CTYACHT CTPOUT CBOM OTBET B COOTBETCTBUU C
miaHoM. B otBeTe OpCACTABJICHBI PA3JIMYHBIC IMOAXOHAbI K HpOGHGMe, HO HX
00OCHOBaHME  HEAOCTATOYHO  MOJIHO.  YCTAHABIMBAE€T  COJEP)KATEIIbHBIE
MEXIIPEIMETHBIE CBS3U. Pa3BepHYTO apryMeHTHPYET BBIIBUIAEMbIE I10JI0KECHMS,
IOPUBOAUT  HEOOXOIMMBIE  IPUMEpbI, OJHAKO  IIOKa3bIBA€T  HEKOTOPYIO
HEIOCJIEI0OBATEIbHOCT ~ aHAJIM3a. BpiBoabl mnpaBuwibHBL.  Peub  rpaMoTHa,
UCIOJb3YyeTCsl PO ecCHOHANIbHAS JIEKCUKA.

3, «yIOBJIETBO-
PHUTEIBEHO

OLIGHKa «YOOBJICTBOPUTCIIBHO» CTABUTCHA, €CJIM OTBCT HCIOCTATOYHO JIOTMYCCKH
BBICTPOGH, IUIAaH  OTBeTa  coOmrojaercs — HemocnepoBarenbHO.  CTynmeHT
00OHapy>KUBAeT c1a00CTh B Pa3BEPHYTOM PACKPBHITUH NMPO(HECCHOHAIBHBIX MTOHATHA.
BeigBrraeMele 1mosioyKeHus IEKIapUPYIOTCs, HO HEIOCTATOYHO apryMEHTHPOBAHBI.
OTBeT HOCUT IPEUMYILIECTBEHHO TEOPETUYECKUI XapaKTep, IPUMEPbI OrPaHUYEHBI,
1100 OTCYTCTBYIOT.

2, «HEYIIOBJIE-
TBOPUTEIHHOY

OueHKka «HEYIOBIIETBOPUTEIBHO» CTABUTCSI NPU YCIOBUM HEAOCTATOYHOIO
packpeITUsi MPO(PECCHOHAIBHBIX IOHSATHH, KaTeropui, KOHICMIUN, TEOPHIA.
CTyneHT MposBISET CTpPeMIICHHE MOJMEHUTh HaydyHOe O0OCHOBaHHME MpPOOIEM
paccyXIeHHsIMU  OOBIJICHHO-TIOBCETHEBHOTO ~ OBITOBOTO  Xapakrtepa. OTtser
COJIEPXKUT PsIJl CEPbE3HBIX HETOUHOCTEN. BBIBO/IBI TOBEPXHOCTHBI

[IIkajna oueHMBaHUS, NMOKA3aTeJM M KPUTEPUHM OLEHUBAHUS 00pa30BaTeJbLHBIX Pe3yJbTATOB

00y4yauerocss BO BpeMs MPOMeKYTOYHOM aTTecTAlMU

Onenka 3xk3amMeHa Iloxa3aTenu U KPUTEPHUH OLCHUBAHUA 00Pa30BaTeIbHBIX
(HOpMaTuUBHAs) pe3yJIbTaToB

ep.1

ep.2

35,

OTJIIMYHO

Ounenka «5 (OTIIMYHO)» BBICTABISETCA OO0ydYaroIEeMycs, €CIU OH
riiy0OKO ¥ IPOYHO YCBOMJI IIPOrPAMMHBIN MaTepuan U JIEMOHCTPUPYET
9TO Ha 3aHATHUAX U DK3aMEHE, MCUEPIIbIBAIOLIE, [TOCIEN0BATEIbHO, YETKO
Y JIOTHYECKH CTPOWHO M3JIaraja €ro, yMeeT TECHO YBS3bIBATh TEOPHIO C
NPaKTUKOM, CBOOOHO CIIpaBIIsieTCsl C 3ajauaMu, BOPOCAMH U JIPYTUMHU
BUJaMH IpUMEHeHus 3HaHui. [IpruemM oOydaromuiics He 3aTpyIHSIICS C
OTBETOM IIPU  BHUAOU3ZMEHEHUU IMPEMIOKCHHBIX €My  3aJaHuM,
UCIOJIb30BaJl B OTBETE Marepuan y4eOHOM U MOHOTrpaduueckoi
JUTEPATyphl, B TOM YHUCJIE U3 IOIMOJHUTEIBLHOIO CIHUCKA, IPABUILHO
000CHOBBIBaJI MPUHATOE PELICHUE.

Y4yeOHbIC NOCTH/KEHHSI B CEMECTPOBBIM TIEpUOA M PE3YJIbTAaThl
pyOEXKHOrO  KOHTPOJISI  JIEMOHCTPUPOBAJIM  BBICOKYK0  CTelleHb
OBJIaJIeHUS IPOrPAMMHBIM MATEPHATIOM.

KoMnerenuuu, 3akperui€éHHbIE 32 TUCHUIUIMHOM, c(opMHMpOBaHbI Ha
YPOBHE — BHICOKHIA.

4,
XOPpOIIO

Ounenka «4, (Xopouio)» BbICTaBISETCS 00y4aIOLIEMYCs, €CIIU OH TBEPJIO
3HAeT MaTepuall, FpaMOTHO U IO CYLLECTBY M3JIaracT €ro Ha 3aHATHUIX U
DK3aMEHEe, HE JIONMyCKas CYIIECTBEHHBIX HETOYHOCTEM B OTBETE Ha
BOIIPOC, IIPAaBUJIBHO IIPUMEHSAET TEOPETHUUYECKUE IIOJOKEHUs IIpU
PEIICHUN MPAKTUYCCKHUX BOIIPOCOB M 3ajad, BJIAACCT HCO6XO}II/IMBIMI/I
HAaBBIKAMU U NIPUEMAMU UX BBIIIOJIHEHHUSL.

Y4yeOHble HOCTH:KEHHSI B CEMECTPOBBIM TMEpUOA U Pe3yabTaThl
PYOEKHOTO KOHTPOJISI IEMOHCTPUPYIOT XOPOLIYIO CTelleHb OBJIAdeHUSs
NMPOrpaMMHBIM MaTEPHAJIOM.

Kommnerenuuu, 3akpemiéHHble 32 JUCHUILUIMHON, cOpMHPOBAaHBI HA
YPOBHE — XOPOIIMii (CpexHmii).




OneHka 3k3aMeHa IToxka3zaTenu u KPpUTEPUHU OLICHUBAHUSA 06pa30BaTeJ’leBIX

(HOpMaTHBHAs)

pPe3yJIbTaTOB

ep.1

ep.2

3,

YIIOBJIETBOPUTEIBHO

Ouenka «3 (YI0BJIETBOPHUTEJIbHO)» BBICTABISIETCS OOydJaronemMycs,
€CJIM OH MMEET W JIEMOHCTPUPYET 3HAHUS Ha 3aHATHUAX U IK3aMEHE
TOJIBKO OCHOBHOI'O MaTepHuasia, HO HE YCBOWJI €ro JAETallel, JOIYCKaeT
HETOYHOCTH, HEIOCTATOYHO MpaBUIIbHBIC (OPMYIUPOBKHU, HAPYIICHUS
JIOTUYECKOW  MOCJIENOBATEIbHOCTH B H3JIOKEHUU IPOrPAMMHOIO
MaTrepuaa, UCIBIThIBACT 3aTPYAHEHUS MIPU BBIMOJHEHUN MTPAKTUYECKUX
pabor.

Y4eOHble JOCTHKEHUSI B CEMECTPOBBIA TEPUOJI U  Pe3yibTaThl
pyOexKHOTO KOHTPOJIA JIEMOHCTPHUPYIOT JAOCTATOYHYIO
(Y10OBJI€TBOPUTE/ILHYI0) CTeNeHb  OBJIAJEHUS] MPOrPaMMHBIM
MAaTepPHAJIOM.

Kommnerenuun, 3akperui€HHbIE 32 IUCIHUILIMHOW, C()DOPMHMPOBAHbI HA
YPOBHE — 10CTATOYHBI.

2,

OuneHka «2 (He yI10BJIETBOPUTEJIBHO)» BBICTABIIsETCS 00ydaroImemMycs,

HE yJIOBJIETBOPUTEIILHO KOTOpBI HE 3HaeT Oosblied YacTH MPOrpaMMHOIO Marepuaa,

JIOTYCKaeT CYIIECTBEHHbIE OIIMOKH, HEYyBEpEeHHO, C OOJIbIIUMU
3aTPY[HEHUSIMM BBINOJIHAET IpakTHUYECKUe paboThl Ha 3aHATUAX U
sk3aMeHe. Kak mpaBuio, OLEHKa «HEYIOBJIIETBOPUTEIBHO» CTABUTCS
oOyyaromuMcsi, KOTOpble HE MOryT MpOJOKUTh o0ydeHue Oe3
JIOTIOJIHUTEJIbHBIX 3aHATHHI 110 COOTBETCTBYIOLIECH NUCIUILIMHE.
Y4yeOHbIC NOCTH/KEHHS] B CEMECTPOBBIM IIEpUON U PE3YJIbTAaThl
pPYOEKHOrO KOHTPOJIS AEMOHCTPUPYIOT HEBBICOKYIO (HEI0CTATOUYHYIO)
CTeNeHb OBJIA/ICHUS] IPOTPAMMHBIM MaTEPHAJIOM.

KoMnerenuun, 3akperi€éHsple 3a JUCIUIUIMHON, He C()OPMUPOBAHBI.

Ixana OCHUBAHMUSMA, TNOKA3aTC¢/IM U KPUTCPHH OLCHUBAHUN OﬁpaSOBaTeﬂbﬂbIX pe3yjabTaToOB

oﬁyqalomerocn Ha 3a4eTe 1Mo JMCIHUIIJINHE

Pe3yasbTaT 3a4era

IToxa3aTenu U KpUTEPHUH OLICHUBAHUs 00pPa30BaTeJbHBIX Pe3yJIbTATOB

ep.1

ep.2

3a4YTCHO

Pe3ynbTaT «3a4TeH0» BBICTABISIETCS 00yUYaArOIEMYCsl, €CIIM 00yJaroIIuiics Ha
y4eOHBIX ~ 3aHATHUSAX W 10  pe3yiJbTaTaM CaMOCTOSITENbHOW  paboThI
JAEMOHCTPUPOBAN 3HAHUE MaTepHraia, IPaMOTHO U IO CYILECTBY H3JIaral ero, He
JOMYCKaJl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, INPABHIBHO
MPUMEHSIJT HCIIOIb30Bal B OTBETaX yueOHO-METOIUUSCKHII MaTepHUa UCXOIS 13
crie(HUKH TPAKTUYECKUX BOIPOCOB M 33/ay, BIaaell HEOOXOIUMBIMU
HaBBIKAMH U TPUEMAMHU MX BBITIOJIHCHUS.

Y4yeGHble MOCTHKEHHSI B CEMECTPOBBI MEPUOA W PE3YNbTaThl PyOEKHOTO
KOHTPOJISL IMOHCTPUPYIOT BbICOKYIO (15....13) /xopoyio (12..10) / mocraTounyio
(9...7) crenenb oBJIaieHUsI IPOTPAMMHBIM MAaTEPHAJIOM.

KomrietreHimy, 3aKperuiéHHbIe 3a JIUCHHUILUTHHON, C(OPMHUPOBAHBI HAa YPOBHE OT
JOCTaTOYHOT'O JI0 BHICOKOTO.

HEC 3a4TCHO

Kak mpaBuio, «He 3a4TEHO» CTaBUTCS OOYYArOIIMMCS, KOTOPbIE HE MOTYT
MPOJIOJDKUTh OOydeHHue 0e3 MOTOJHUTEIBHBIX 3aHATHH O COOTBETCTBYIOIIEH
JIHUCLHITIMHE.




Pe3y.111>TaT 3adyeTa IToxa3zaTenu u KpPUTEPUHU OLICHUBAHUSA 06pa30BaTeJ’leBIX pe3yjibTaToB

ep.1 ep.2

YueOHbIE TOCTHKEHHS B CEMECTPOBBIM MEPUON U PE3yIbTaThl PyOEKHOTO
KOHTPOJSL  JIEMOHCTPUPYIOT  HEBBICOKYI0  (HEAOCTATOYHYIO) CTelleHb
OBJIa[IeHUS MPOTPAMMHBIM MATEPHAJIOM.

KomrnereHuum, 3akperuiéHHble 3a AUCHUILTMHON, He ¢hopMUPOBaHbI

3. TunoBble KOHTPOJIbHbIEC 32JaHUSI WM HHble MATEPHAJIbl, HEOOXOAUMBbIE ISl
OllcHMBAHMUS 3HAHWI, YMeHMi, HaBBIKOB M (WJIM) ONbITA [eATEJbHOCTH,
XapPaKTepu3yIIHUX 3TANbl ()OPMHUPOBAHUS KOMIIETEHIIMI

Jlist oneHWBaHUS 3HAHUM, YMEHUN, HABBIKOB M (WJIM) ONBITA JESATEIBHOCTH,
XapaKTepU3yIKX 3Tanbl (GOPMUPOBAHUS KOMIIETEHIIUNA HCIOJB3YIOTCS CIEAYIOIIHe
TUTIOBBIE KOHTPOJILHBIC 3aIaHUS:
3.1. Tekyumuii KOHTPOJIb YCIIEBAE€MOCTH
Bonpochl Tekymiero KOHTPOJISI YCNEBAeMOCTH HA ceMHMHapax (NMPaKTHYeCKUX

3aHATHSIX)

44, JlaiiTe ompeaeneHHMEe MHMHOpa M aureOpandyeckoro JONOJHEHHS 3JIEMEHTa OMNpeAeTUTENs.
ChopmynupyiiTe IpaBUIO BEIYUCICHUS ONIPEACITUTEIIS.

45. Kak ocymiecTBiIs0TCs JMHENHHBIE ONepallui HaJl MaTpulamu?

46. Kak mepemMHOKaroTcs Be MaTpuibl? CBOWCTBA MPOU3BEICHHUS MATPHIIL.

47. KakoBa cxema HaXOXJIeHUS 00paTHOW MaTpPHUILIbI?

48. Jlaiite ompeneneHHs pEIICHUS CUCTEMbl JIMHEHHBIX alreOpandeckux ypaBHEHHU.
Pacmgpyiite HOHATHUS «COBMECTHas», «HECOBMECTHAs, «OTIpeACIIEHHAN»,
«HEOMPENENEHHASN) CUCTEMBI.

49. Hanumute popmynsl Kpamepa. B kakom ciaydae oHM pUMEHUMBI?

50. UYro HazbeiBaeTcs panrom matpuiibl? Kak oH Haxoaurcs?

51. Chopmynupyiite Teopemy Kponekepa — Kanennu.

52. Tlpu KakWX yCIOBUSAX CHCTEMa JMHEWHBIX alreOpandeckKux ypaBHEHUH MMEET MHOXKECTBO
pemennii? Korjna oHa UMEET €qUHCTBEHHOE PELIECHUE?

53. Onumute MeTon ["aycca pemeHus CHCTeM JTMHEHHBIX YPaBHEHHIA.

54. Kakue Hen3BECTHbIE Ha3bIBAIOTCS CBOOOHBIMHU, a KaKue 0a3UCHBIMU?

55. Kakne 0coOeHHOCTH pelleHHs] OJHOPOIHBIX CUCTEM JIMHEHHBIX anreOpanuyeckux ypaBHEHUI
Bbl 3HaeTe?

56. Kak crpoutcs ¢pyHIaMEeHTaIbHAS CHCTEMA PEIICHHIA?

57. Kak BBINONHAIOTCS JIMHEHHbIE onepanuy HaJl BekTopamu? KakoBbl CBOWCTBA 3THUX omeparuii?

58. Kakwue BekTOpa HA3BIBAIOTCS JIMHCWHO 3aBUCUMBIMH, a KaKWe JIMHCWHO HE3aBUCUMBIMU ?

59. Yro Takoe 6a3uc? Kakue BekTopa 00pa3yroT 6a3uc Ha MJIOCKOCTH U B IPOCTpaHCTBE?

60. Kaxkoii 6a3uc Ha3bIBAIOT AEKAPTOBBIM?

61. Uto Takoe KOOpIUHATHI BeKTOpa?

62. Yro Ha3bpIBaeTCs CKAJSPHBIM Mpou3BereHueM BekTopoB? KakoBbl ero cpoiictBa? s
pelIeHns KaKuX 3a]1a4 U KaK OHO MOXET ObITh UCTIOJIb30BaHO?

63. Uro Ha3bpIBaeTCs BEKTOPHBIM Mpou3BeneHueM BekTopoB? KaxoBbl ero cpoiictBa? s
pelIeHMsl KaKMX 3a1a4 U KaKk OHO MOXET ObITh HCIIOIb30BAHO?

. Uro Ha3piBaeTCcd CMELIAaHHBIM Hpou3BeacHUEM BekTopoB? KakxoBwl ero csoiicta? [lnd

64. U ? K ?
pelIeHMsI KaKMX 3a1a4 U KaKk OHO MOXET ObITh HCIIOJIb30BAHO?




65.

66.
67.

68.

69.

70.
71.
72.
73.
74.
75.

76.
77.
78.
79.

80.
81.

82.
83.
84.
85.
86.

3anummMTe B BEKTOPHOH H  KOOPJAWHATHOHW  (opMax  YCJIOBHS  KOJUTMHEAPHOCTH,
OpPTOTOHAJILHOCTH M KOMIUTAHAPHOCTU BEKTOPOB.

[Ipsimast TuHUS HA TIOCKOCTH, €€ 0011ee ypaBHEHUE

JlaliTe TOHATHE HOPMAJIBHOI'O U HAMPABJISAIOMIETO BEKTOPOB NPSMOK Ha IUIOCKOCTH, YTIIOBOTO
ko3 durmenra.

3anumuTe pa3auvHble BUABI NPSIMOM M YKAXUTE TEOMETPUUECKHI CMBICI MapameTpoB
YpaBHEHHUS.

3anumuTe YCJIOBHUS NApaJUICIbHOCTH U TMEPHEHAMKYISPHOCTH NPSIMBIX Ha TUIOCKOCTH B
ClIy4ae pa3IMYHbIX BUJOB YPABHEHUN MPSAMBIX.

Kak HaiiT TOuKy nepecedyeHus MpsiMbIX Ha IIJIOCKOCTH?

Kax Bbrunciisiercst paccTosiHue OT TOYKH 10 MPSAMON Ha MIIOCKOCTH?

JlaiiTe orpeaeneHue JUIUIICA U 3alUIINTE €0 KAHOHUYECKOE YPAaBHEHUE.

Haiite onpeenenue runepOO0IIbl U 3aNHUIINTE €€ KAHOHUYECKOE YpaBHEHUE

JlaiiTe onpezeneHre napadboIIbl U 3aMUIINTE €€ KAHOHUYECKOE YpaBHEHHE

W3noxkure cxemy TpuBeIEHUS OOIIEro ypaBHEHUS KPHUBOM BTOPOrO TOpSAKAa K
KaHOHUYECKOMY BUIY.

JlaliTe MOHATHE NOISAPHOM CUCTEMBI KOOPAUHAT.

Onummre napaMeTpHISCKHUA CIIOCO0 MOCTPOSHUS JIMHUH Ha IIOCKOCTH

[TnockocTs, €€ obiiee ypaBHEHHE

Kak ompenensiercss B3auMHOE  PacHoJIOKEHHE  IIOCKOCTEH?  3amuIIuTe  yCIOBUSA
MapajuieIbHOCTH U MEPIIEHIUKYISIPHOCTH IJIOCKOCTEM.

Kaxk Bbramcisiercst paccTossHue OT TOYKH JI0 TUIOCKOCTH?

3anuiuMTe pa3iauvHble BUAbl YPAaBHEHUH MpPsSMONH B MPOCTPAHCTBE U MOSCHUTE CMBICI
rapamMeTpoOB, BXOISIINX B YPaBHEHUS.

W3noxure cxemy npuBeeHHs OOIUX YPaBHEHU MPSAMO K KAHOHUYECKOMY BUJLY.

Kaxk onpenenuTs B3auMHOE pacIioioKEHUE MPSIMBIX B IPOCTPAHCTBE?

Kax Bbrumcisiercst paccTosiHiE OT TOYKU JI0 MPSIMOM B POCTPAHCTBE?

Kaxk onpenenuTs B3auMHOE pacoyioKeHNe MPSIMOIl U TNIOCKOCTH?

Kak umercs Touka nepeceyeHust NpsiMOi M MIOCKOCTH?

3aoauu 0nsa camoKOHmMPONA U NOO20MOBKU K 3auemy (cemecmp 1).

1. BbIYMCIUTH paHT MaTPULBI TYTEM IIPUBEACHHUS €€ K TPEYTOJIbHOMY BUlY

1 1113
2-2224
3 3335
3 8 2
2. Beraucnuts onpenenutens 6 2 -5
1 116
1 1 3
3. HIna wmarpunsl A=|2 -2 4 BeruncauTs Al |
3 3 5
2X+3y+2z=5
4. Pemmuts cuctemy metogoml aycca 5x+y+4z=1

X+6y+7z2=0



5. [Jlana wmarpuua A=(g;) pasmepa 4x4. Bpmmummre —anre6panveckoe  JIONONHEHHE

3JIEMEHTA &, .

2X+3y+2z=5
6. Pemmuts cucremy merogom Kpamepa 5X+y+4z=1
X+6y+7z2=0

7. Jlana  HeBblpoxneHHas — marpuua A=(g;) pasmepa 3x3. Bemummmre onement b,

Matpuisl B = Al

8 .OmnpenenuTs KOOPAMHATHI TOUKH A , €CIIU €€ palyCc-BEKTOP COCTABISAET C KOOPAUHATHBIMU
OCSIMU OJIMHAKOBBIC YTJIBI U €T0 MOJIYJIb PaBeH 3 .

9. Jloka3aTh, 9YTO BEKTOpbI @, D, ¢, yIOBICTBOPSIOIINE YCIOBUIO

[a, b]+[b, c] + [c,a] =0, koMIJIaHAPHBEI.

10. Berumcauth ckaisipHOe Tpou3BeaeHue BekTopoB (2 a—b, 3 b), ecnn
a=(23,-1), b= (4,-25) .

11. HanmcaTh ypaBHEHHE NPAMOU, TPOXoasiiei yepe3 Touky A(-1, 4) meprneHIuKyaspHO
npamoit  2x -7y -1=0.

12. CocraBuTh KaHOHMUYECKOE ypaBHEHHME Mapaboibl, eciu H3BecTHhl ee Gokyc F(4, 3) "
ypaBHEHHE AUpEeKTpuchl y +1 =0.

13. CoctaBuTh ypaBHEHHUE dIUIHICA C IIEHTPOM B Touke A(-1,4), (okycsl KOTOpOTro Jiexat Ha
npsiMoi, apasienbHoi ocu OV, eclii U3BECTHO, UTO PACCTOSTHUE MEXKIY (poKycamu paBHO 6, a
AKCLEHTPUCUTET paBeH 3/5.

Bonpocuwl k 3auemy (cemecmp 1)

[TonsTHs KBagpaTHOM MaTpuUIlsl U onpeaenuTens. CBoiicTa 1) — 6) onpenenauTenei.
[TonsiTus MuHOpa U anredpanyeckoro gonoiaHenus. CroiictBa 7)-11) onpenenurenei.
®opmynsl Kpamepa pemienns cuctemMsl TMHEWHBIX YPaBHEHU.

DneMeHTapHbIe MPeoOpa30BaHUs CUCTEMbI TMHEHHBIX YPaBHEHUI.

Meron lMaycca.

Ao

o

[ToHsiTHE MaTpULIBI TPOU3BOJIBHON pa3MEepHOCTH. [[elicTBUA Hal MaTpUIIaMH M UX CBOMCTBA.
6. Ilonstue panra matpuiel. [loHsTHEe BekTOpa M ero Moayis. JIMHEiHBIE omepamuu Haja
BEKTOpPaMHU U MX CBOMCTBA.



B

7. BexrtopHoe mpocTpaHcTBO. ITOHSATHS NMHEWHON 3aBUCHUMOCTH M HE3aBUCUMOCTU BEKTOPOB,
0a3uca B IpOCTPAHCTBE.
8. CkansipHOe IMpPOM3BEACHUE U €ro CBOICTBA. BhIunciieHHe CKaJIspHOrO MPOM3BENEHUS Yepe3

KOOPJHMHATBI.

9. BekropHOE IPOM3BEIECHUE U €0 CBOWCTBA. BbIuMCIEHHE BEKTOPHOrO NPOM3BEACHUS 4Yepe3
KOOPJHMHATBI.

10. CmemanHOE NpoU3BEIEHUE U €ro CBOMCTBA. BbluncieHne cMeaHHoro Npou3BeACHUs Yepes
KOOPJHMHATBI.

11. Buael ypaBHeHHUH mTpsSMOM Ha TIUIOCKOCTH: C YIVIOBBIM KoddduiumenTom, oodiee,
KaHOHUYECKOE, B OTPE3Kax.

12. HopmansHOE ypaBHEHHE NMPSMOM Ha IUIOCKOCTH. PaccTosiHue OT TOYKM 710 MPSAMOM. Y CIOBHS
NapauIeIbHOCTU U NEePIEeHANKYISIPHOCTH NPSIMBIX Ha TJIOCKOCTH.

13. OGuiee ypaBHEHHE KPUBOM BTOPOTO MOPSIKA HA MIIOCKOCTH.

14. Omnpenenenue 3/uUIMICa, BEIBOJ €r0 KAHOHUYECKOTO YPaBHEHUS. DKCIICHTPUCUTET, TUPEKTpUCA
U €€ CBOWCTBO.

15. Onpenenenunie rumnepOoJibl, BBIBOJ €€ KAHOHUYECKOTO YpaBHEHHUS. OKCLEHTPHUCHUTET,
JUPEKTPUCA U €€ CBOWCTBO.

16. Onpenenenne mapa®oyibl, BBIBOA €€ KAHOHHYECKOTO YpaBHEHHS. OKCIECHTPUCHUTET,
JUPEKTPUCA U €€ CBOUCTBO.

KonTtpoJubHas padora no teme «OnpeaeanrTesid H CHCTEMbI»

BAPUAHT Ne 1
Haiitn matpunty X wu3 ypaBHEHHs

2 5 7 0 2 14
6 3 4 |- X=|5 1 13
5 -2 -3 6 -1 0

Pemmnte cucremy metonom Kpamepa

x +y +2z = -1
2x -y 42z = -—-4.
4x +y +4z = -2
Pemmte cucremy metonom ['aycca
2x, +x, —x; +x, = 1
3x, —2x, +2x;, -3x, = 2
-5x,  +x, -—x; +2x, = -3
2x, -x, +x; -3x, = -1

Haiitn pyngameHnTanpHy0 CUCTEMY U 00III€e pEIIeHUE OTHOPOTHON CUCTEMBI
3x, +5x, +2x; = 0

4x, +7x, +5x, 0
x, +x, —4x;, = 0
2x, +9x, +6x; = 0



o0 oo =

N

=

KonTposbHasi padoTa no reMe «AHAJIUTHYECKAS] T€OMETPHSI»
BAPUAHT Ne 1

. Manbl BepiuHsl TpeyroiasHuka: A(6;5), B(11;0), C(17;8).
Haittu:
. ypaBHenue ctopoH AB u BC u ux yrioBsie K03 UIIUECHTHI;
. YpaBHEHUE BBICOTHI, IPOBEJACHHON U3 BEPIIUHBI A U €€ JTHHY;
. buccekTpucy yria B;
. YpaBHEHHUE MPSMOH, poxosieit uepes Touky C, napamnensno AB.

CocTaBuTh ypaBHEHHE W ITOCTPOMTH JIMHHIO, KaXK1ask TOUYKAa KOTOPOM HAXOJUTCS BUYETBEPO JAIIBIIIE
K Touke M(6;-2), uem k Touke B(0;-2).

ITpuBecTH ypaBHEHHE JIMHUNA K KAHOHUYECKOMY BUAY U IIOCTPOUTH
a. 3x*—4y’+16y-36=0;

b. x*=4+2y;
Cc. —x*+2xy—y°+1=0.

. Manbl koopauHatel Touek A4,, 4,, 4,, A, v npsimas
A4(1-12), A (L), 4(LL4),  A4,(0,0,0)
/- x—1 _ y+2 _ z-1
-1 2 2

Haitu
YpaBHEHHE IUIOCKOCTH, IPOXOASIIEH uepe3 TOUKy A4, NepHeHIUKYIAPHO NpsmMon [ ;

YPaBHEHHE IUIOCKOCTH, IIPOXOAIIEH Yyepe3 TOUKy A, U coaepsKale npsamyo /|
YpaBHEHHE IUIOCKOCTU 77 , IPOXOAALIEH depe3 Tpu Touku 4, , 4,, A, ;
yYPaBHEHHE IPAMOM, IPOXOAALIEH Yepe3 TOUKY A, , IEPIEHAUKYIISIPHO INIOCKOCTH 7T |

TOYKY ME€PECEUEHUs U YroJl MeKAY NpsAMON ¢ U INIOCKOCTBIO 7 ;
ypaBHEHHE IPOEKINHU NpsIMON  / Ha MJIOCKOCTb.

o Qo 0 T

ITocTponTh MOBEPXHOCTH
a x +z°=2-4y;
b. 9x* -4y’ +2z°=36;

C. y=-3+ Jx.
Hanbet n1Ba muoxkectBa: A ={-1,0,3,5} uB={-3, 1,0, 7, 9}. Haiitu AUB u ANB.
M3BecTHO, 4TO BBICKa3biBaHUs d, D — wmcTMHHBL, @ C — JoxHO. ONpenenuTh HCTHHHOCTD

BBICKa3bIBaHUi AV D u (a A b) =>C

C nomouisto nuarpaMmbl BeHHa TpOBEpUTh UCTUHHOCTD CIIEIYIOIIETO PACcCyKAEHUS: HEKOTOphIE a
SBISIIOTCS D, a HeKoTopbIe b sBisieTcs C, ceoBaTeIbHO, HEKOTOPBIC & SBJISIOTCS C.

[Tycth A — MHOXECTBO BCEX KBaJI[paTOB €IWHWYHOW Tutomanu. Yepes B 0003HaUMM MHOXKECTBO
TOouYeK IU1ockocTH. KaxknoMy kBaapaTy u3 A cTaBsIT B COOTBETCTBUE €ro LEHTP. byner nu nanHoe
COOTBETCTBHE B3aIMO OJJTHO3HAYHBIM?

Haiitu npoussoanyto Gyskuun Y = sin? x +1



6. Kaxas Touka sBisieTcst abCIMCCOM TOYKH Tiepern6a st GyHKImn Y = X3 — 3X2 +3xX+17?

7. Kaxas Touka sBISeTCsl BEepTUKAIBHOM aCUMITOTON QyHKIMKM Y = ——?
x-1
8. Hamucatp ypaBHEeHUE KacaTelbHON K KPUBOM

y= x2 4+3x2 — 25 Touxe Xg=-1
9. YUemy paBHa 1epBo0OpaszHast GpyHKIUN X/ (X2 + 1)?

0 dx

1 x2+2x+2

10. Beriuuciuth onpeaesieHHbI HHTErpal
n
X
|

0
11. HaiiT nHTEpBaN CXOAUMOCTH psaa Z
n=1

13. BeraucnuTh yacTHBIE TPON3BOHBIE IEPBOTO M BTOPOTO MOPSIAKA ATl (QyHKIIUH
Z= x3—2xy2 + y2
14. Haiitu skctpemym Qynkiun Z = Xy(2—X—Y).

15. Inst pyakmun U= yZZ +322 - 4Xyz B touke K(3,1,1) HaiiT TpajienT.

(e o]
16. UccnenoBaTh Ha aOCOMIOTHYIO U YCIIOBHYIO CXOAUMOCTbD PSJ Y (_ 1)n+1 n .
3

n=1 n°—n+3
o 00 (X _ 1)n
17. HaiiTi uHTEpBaJI CXOIUMOCTH CTEIIEHHOTO Psiia Z .
ne1(3n+5)(2n+1)

1. ITepeyennb BOIPOCOB K dK3aMeHY
1. Omnepauuu Haj MHOXECTBaMH: 00bETUHEHHE, IIEpeceUeHe U pa3HoCTh. [IpuBennTe npuMepsl.
2. BzanMHO 0JTHO3HaYHOE COOTBETCTBHE MEKIy MHOXecTBaMu. [IpuBeaute npumepsl.

3. aiite onpeneneHne JOTHUECKUX ONEPallnil Ha/l BRICKA3bIBAHUSAMU: OTPUIIAHUS, KOHBIOHKIIHH,

JTU3BIOHKIMY, UMITTUKAUK. [IpuBeanTe npumepsl.

CdopmynupyiiTe OCHOBHBIE MTPaBHJIa BBIYUCICHUS TPEIEIIOB.

5. Jlatb onpexnenenue npousBoaHoil. Chopmynupyiite ocHOBHBIE ITpaBuia 1upHepeHIupOBaHMS.
IIpuBecTn mpuMepBL.

6. UYro Takoe IsOKanbHbIM MakcumyM QyHKuuu. Cdopmynupyiite HeoOXoaumoe yciIoBUE

MaKCHUMyMa, JOCTaTOYHOE YCIIOBHE MakcuMyMa. [IpuBecTr mpumepsi.

Jaiite onpeneneHue nepBooOpa3HoOil U HeonpeeNeHHOro HHTerpana GyHkuuu. [Ipumepsr.

8. OmnpeneneHHblil WHTETpaT (QYHKIMH Ha OTPE3KE M €ro reoMeTpudeckuii cmbici. Dopmyra
Herorona-Jleitbuuna.

9. Huddepernnan u ero reOMeTpUIECKUN CMBICI ((PYHKITUS OAHOM TepeMeHHON ).

10. Hanumre ypaBHEHME KacaTenbHOW MpsMON K Tpaduky auddepeHnrpyeMoi (GpyHKIuM B
3aJaHHOU TOYKE.

11. Heo6xonumoe U TOCTaTOYHOE YCIIOBHE ISl SKCTpeMyMa (PYHKIUH JIBYX MEPEMEHHBIX.

12. Harmumwte ypaBHEHHE KacaTebHOW IUIOCKOCTH K IOBEPXHOCTH B 3aJaHHON Touke. Kakoi
reOMETPUYECKUI CMBICI MOTHOTO U depeniana?

13. JlocTaTouHble TPU3HAKK CXOAMMOCTH 3HAKOIMOJOXUTEIBHBIX PSIOB (CHOPMYITHPOBATH).
[IpuBeauTe MpUMEpHI.

B

~



14. Psin Teitnopa ¢pynakiun 6eckonedHo nuddepennupyemoii. HamucaTs pa3nokeHre B CTEIIEHHON
psII TIO CTENEHSIM MepeMeHHOM X cienyromux ¢yHkuui exp(x), Sin(x); kakoit 3mech HHTEpBa
CXOJTUMOCTH?

15. [laiiTe moHsITHE HECOOCTBEHHBIX MHTErpanoB. Kak (GopMymupyroTcst yCIOBUS UX CXOAMMOCTH.
[IpuBeauTe nmpumep.

16. Jokaxure npuzHak J[amambepa cX0IMMOCTH 3HAKOIIOIOKHUTEIBHBIX PSIOB.

17. Jaiite ompezneneHue OBOHHOro uHTerpana. Kak 3TOT uHTerpans CBOAUTCA K IOBTOPHOMY
UHTErpany?

18. ChopmynupyiiTe pa3TudHbIE TOCTATOUYHbBIE YCIOBUS CXOIUMOCTHU AJis psina Dypbe.

Bunem 1

Teopernyeckue BONPOCHI
1. Tlonstue ompenenutenas N-ro mopsaka. MuHop. Anrebpamdeckoe JOMOJHEHUE.
Paznosxenue onpenenurens no crpoke (crondiry). CBoiicTBa onpeaenuTenei.
2. Ilpsmas nuHUS Ha TUIOCKOCTH. YpaBHEHHE MPSMON C YIIIOBBIM KO3()PHUIIMEHTOM.
HopmanbHoe ypaBHeHUE npsAMoil. B3auMHOE pacronoKeHue npsmbiX.
3agaun
1. Pemuth cucreMy ypaBHEHMI

X, —2x, +2x; +3x; =0
3x,—5x, +x; +4x, = 1
2x,=3x, —x;+4x,-3x;, = 1

—

2. Ha mnockoctu XOY ompeaeneHbl BEKTOPbI  d = 20, b=3i +3j, ¢=20+6J.

Pa3ioxuTh BEKTOP C MO BEKTOpaM d | b.
3. Haiitu mmny BeicoThl BD B Tpeyronsauke ¢ Bepmuaamu A(-3,0), B(2,5), C(3,2).




bunem 2

TeopeTnyeckue BOMPOCHI
1. OnHoponHble TMHEWHBIE CUCTEMBL. Y CIIOBUE CYIIECTBOBAHUS HEHYJIEBBIX PELICHUM

OJIHOPOJIHOM cucTeMbl. DyHIaMeHTaIbHAs cucTeMa pemieHuid. CTpykTypa o01ero
pElIeHUs] OTHOPOJIHON CUCTEMBI.
2. DOnnunc. CeoiicTBa. JIUpEeKTPUCHL. DKCIIEHTPUCHUTET.

3amaun
1. Haiitn oGparmyio Marpuiy A™
3 2 1

A= 2 3 1
-1 -3 -1
2. Jlans Bepunabl Tpeyronbauka A(-1,2), B(3,-1), C(0,4).
a. Yepe3s KaxIyl  BEpUIMHY  IPOBECTH  INPSAMYH,  HapalielIbHYIO

IPOTUBOIOJIOKHOU CTOPOHE (COCTaBUTh YPABHEHUS ITUX HPAMBIX).

b. CocraButh ypaBHEHHE BBICOTHI B TOUKE B.
. x—1 y+1 z+2
3. Hammcarp ypaBHEHHE IIIOCKOCTH, POXOSIIEH Yepe3 MPsIMYIO S T, T,

U TIEPTIICHIUKYIISIPHON K TUIOCKOCTH 2X+3Yy-2=4.
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[Tporpamma ogo6pena Y4eOHO-METOAMYECKHUM COBETOM IEaroruieckoro (akymbrera

ITpotokon Ne 4 ot « 06 » _ deBpans

2025 roga

CBe)IeHI/Iﬂ 0 MEPEYTBEPKACHUM TMPOTrpaMMbI

perucrpauuu u3MeHeHun

HA oOYepelHOW Y4eOHBIH TOa W

VueOHBbIi Pemenue

roj Kadeapsl
(Ne mporokona, nata)

BueceHHble M3MEHEHU

ITommuck 3aB.
kadenpoit




