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1. Ilesin ocBOEHUS AUCHUILIMHBI

JucrumnnnHa «Anredpa 1 TeoMeTpus» o0ecrieunBaeT MpuoOpeTeHrne 3HAaHUN U YMEHUHN B
COOTBETCTBUH C TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM, OTHOCUTCS K (pyHIaMEHTY
MaTeMaTHYECKOro 00pa3oBaHus M CONEHCTBYET (DOPMUPOBAHUIO MHUPOBO33PCHHS MaTEeMaTHKA-
HNpUKJIaTHUKA.

Lenpro pernoiaBaHysl TUCIUTUTHHBL SIBISICTCS 03HAKOMIICHUE CITyIIaTeNIel ¢ OCHOBaMHU
aJ'II‘GGpBI U aHAJIUTHYECKOU reoMeTpuu, ux BaXKHEUIIINMU MOHATHUAMHU, PE3YyJIbTaTaMU U MCTOJaMU, a
TaKXe MOJITOTOBKA CTYJCHTOB K M3yYCHHUIO APYTUX JUCIUTUINH.

B nporniecce 00ydeHust CTyI€HTHI JOJDKHBI YCBOUTH METOMKY OCTPOCHUS areOpandecKux
CTPYKTYP, BHYTPEHHIOIO JIOTHKY, CBSI3bIBAIOIYIO JIMHEHHYIO alre0py ¥ aHAIUTHIECKYIO
TEOMETPHIO, M IPUOOPECTH HABBIKU MCCIICIOBAHUS U PEIICHHS 3a/1a4 alreOphl U aHATUTUIESCKOM
TCOMETPHH.

2. MecTo TMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

JlaHHasi AMCUMIUIMHA OTHOCUTCS K O00S3aTeNbHONW YacTH 00pa3oBaTENbHOW MPOTPaMMBI.
Howmep B PYII - B1.0.3.

JlucuuIuiiHa OTHOCUTCSL K YHCIY BaXXHEWINNX (PyHIAMEHTaIbHBIX MaTeMaTHYECKUX
JUCLUIUIMH B CHJIy OCOOOM 3HauuMOCTH €€ MaTepuajna Juid IHOJArOTOBKM OakanaBpa. 3HaHUsA
Y HaBBbIKH, TOJYYEHHbIE NPU H3YYEHUU TUCLUIUIMHBI «AJredpa U TIeoMEeTpus», HCIOIb3YHOTCS
CTYJEHTaMH B IIPOLIECCE U3YUYEHHUSI BCEX MAaTEMATUYECKUX U KOMIIBIOTEPHBIX JUCLUIUIMH.

3. [InanupyeMble pe3yabTaThl 00y4eHUs] MO JUCIHHUILIHHE, COOTHECEHHbIE C MUIAHNUPYeMbIMH
pe3yJbTaTaMHu OCBOECHHS 00pa30BaTeIbHOI NPOrpaMMBbl

[Iponecc n3ydeHus AUCIUILIMHBI HANIPaBIIeH Ha (POPMHUPOBAHUE CICAYIONTUX KOMITCTCHITHIA
B cootBeTcTBUU ¢ ®I'OC BO, OOII BO 1 npuoOpereHus Cleayomux 3HaHu, YMEHHH, HaBBIKOB
U (WIK) OIbITA AESTEIHLHOCTH:

®opmupyemas
KOMMEeTEHIUs
(xoa u popMyTHPOBKA)

NHaukaTop N0CTUKEHUS
KOMIIeTeHLIMH
(xoa u popMyJIMpOBKA)

Ilepeyennb
IJIAHUPYEMBIX Pe3yJIbTaTOB 00y4eHus

Oo6umenpodgeccuoHalbHbIe KOMIETEHIIUN

OIIK-1 Cnocoben
IPUMEHSITD
(byHI1aMeHTaJIbHbIE
3HAHHUS, TIOJYYCHHBIE B
obmnactu

MaTEeMaTHYECKHUX u
(W)  €CTECTBEHHBIX
HayK, W HCIIOJIb30BaTh
ux B
podeCCHOHATBHON
JESITEIIbHOCTH

NJ_OIIK-1.1 O6nagaet
OCHOBHBIMH
(yH1aMeHTaJIbHBIMU
3HaHUSAMH B 00JaCcTH
MaTeMaTHKU U ee
MIPUIIOKEHNUN, UMEET
MIPEJCTABICHUS O
cnienuduke ux
UCIOJIb30BAHUS B
npodecCuoHATBHON
JESATEIBHOCTH

3HaTh

OCHOBHBIE  TIOHSATHA W  PE3YJIbTaTHI
JAUHENHHOU anreOpbl, oOmeld anreGpsl,
AQHAJTITHYECKOW Te€OMETPUH, BUJIETh CBS3b
BOIIPOCOB aJIreOpbl U T€OMETPUU

YMeTh

pelmarb TUIOBBIE BBIUHUCIUTENbHBIE U
AQHAINTUYECKUE 3aJa4d C NPUMEHEHUEM
anmapara  JIMHEHHOU anreopsl u
AHAJINTUYECKOU TEOMETPUH

Brnagers HaBbIKaMu

CaMOCTOSITETFHOTO W3YUYEHHsI BOIPOCOB
anreOpbl U TEOMETPHH, B YACTHOCTH, B
obmactu pa3paboTku AITOPUTMOB
pelieHus 3a1a4




N/ OIIK-1.2 Ymeer
KBaJTU(UIIMPOBAHHO
OIpEEISTh 00JIaCTh
(byHIaMEeHTAIbHBIX
3HAHWUU, OTHOCSAIINXCS K
IIOCTaBJICHHOM 3a7a4e

3HaTh

OCHOBHBIE  AJITOPUTMUYECKHE  METOMbI
pereHus anredpanvaecKux u
TEOMETPHUYCECKUX 337124, UX OCOOCHHOCTH

Ymern
BBIIEIIATE anreOpanvecKyro u
r€OMETPUUYECKYIO COCTAaBIIAIOIINE B

IIOCTABJICHHBIX 3aJadax

Bnaners HaBbIKaMu
YUCIIEHHOTO PEIICHUS T'COMETPHUYECKUX
3aJa4 C TIOMOIIBI0 METOJa KOOPJIMHAT,
MPUMEHECHHSI TeX WM WHBIX aJITOPUTMOB
JUHEHHOU areOphl

N OIIK-1.3 Nmeet
HAaBBIKM aHAIMTHYECKOU
paboTBhI, CBA3aHHOM €
IIPUMEHEHHUEM
(byHIaMEeHTaIbHBIX
3HaHUH Ha IPAKTUKE

Ymerb

MI0JIb30BATHCSl AHATUTUYCCKUM amapaToM
anreOpbl U TeOMETPUU MPU MPUMEHEHUU
KOMITBIOTEPHBIX ~ METOAOB  (pa3paboTka
QIrOpUTMOB,  rpaduka,  MpPUMEHEHUE
CUCTEM KOMIIBIOTEPHOH MaTeMaTUKH |

zp.)

Bnaners
CIIOCOOHOCTBIO COBEPILIEHCTBOBATh CBOU
3HAHUSA 10 alredpe U reoOMeTpUH

4. O0beM, CTPYKTYpA U co/iepKaHue U CHUTLTHHBI

OO61mmas TpyA0eMKOCTh AUCHUIIINHBI cocTaBisieT 10 3aueTHbIX eaunull, 360 akaj. 4yacos.

Ne Tembl (pa3nenbl) Buapl yueOHBIX 3aHSITHIA, DopMBbI TEKYILIET0
n/n JMCUHUIJIMHBI BKJIKOYAsl CAMOCTOSITE/IbLHYIO KOHTPOJISI YCIIeBAeMOCTH
padoTy CTya1eHTOB,
U UX TPYAOEMKOCTH DopMa NPOMEKYTOYHOM
o (B akazeMHYecKHX 4acax) aTrecTalun
3 KonTtakTHas pa6ota (no cemecmpam)
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3aJIaHUASA IS
1. |BBenenue 1 1 1 CaMOCTOSITEILHON
paboThl




CucreMsl JIHHEHHBIX

3ajaHus U
CaMOCTOSITEIbHON

2. |ypaBHEHUH W UX peIIcHUE 2 |10 2 4 .
paboThl, yCTHBIN OMPOC,
meroqoM ["aycca
KOHTpOJIbHAs paboTa
Marpuiibl 1 1€UCTBUS C 3alaHus UIA
3. |HEUMH 3 4 1 3 CaMOCTOSITEILHOMN
paboThI, yCTHBIN OMPOC
3aJaHus IS
Bexkrtopnas anrebpa u .
4, P P 5 10 1 5 CaMOCTOSITEIILHOM
CUCTEMBI KOOPAMHAT N
paboThl, YCTHBIN OIPOC
" 2 2 2 3aaHus U
YpaBHeHUsI TUHUN U .
5. . CaMOCTOSATEIBHON
MTOBEPXHOCTEH. .
paboThI, YCTHBIN OMPOC
. 5 16 2 7 3aJaHus I
JIuneiiHble 00pa3bl HA A . .
CaMOCTOSITEIILHOM
6. |IJIOCKOCTH U B N
paboThl, YCTHBIN OTpoC,
MIPOCTPAHCTBE.
KOHTpPOJIbHAs paboTa
6 12 2 6 3aaHus ISt
JInHMY ¥ NOBEPXHOCTH .
7. CaMOCTOSITEILHOM
BTOPOTO TOPSIIKA. N
paboThl, YCTHBIN onpoc
ToMsTie 0 FHVILLE 3 2 2 3aaHus IS
8. PYHIIE, CaMOCTOSITEITLHON
KOJIBLIE, TIOJIE. o
paboThl, YCTHBIN OMPOC
KomirekcHble uncia u 3 6 2 4
9 . KOJUIOKBHYM
IEVCTBUSA C HUMH.
NupuBunyansHoe
6 mom uucne ¢ 20 u JIOT 2 4 3a7aHue
OVK B LMS Moodle
Pemenue 3agau reomerpun SaNaHMS LIS
M anreOpsl ¢ MOMOIIBIO .
10. p HIPIO 2 |2 2 CaMOCTOSTEIIbHON
CUCTEM KOMITBIOTEPHOM
paboThI
MaTEMAaTHKH
2 0,5 |33,5 |’x3amenH
Bcero uacos 3a 1-ii 32 |64 14 10,5 (69,5
ceMecTp
6 mom uucne ¢ 30 u /[OT 2 4
2-ii cemecTp
11. |MHorouieHsl 5 14 4 5 KOJUIOKBUYM
NuauBunyansHOE
6 mom uucne ¢ 30 u JJOT 2 5 3aJlaHue
OVK B LMS Moodle
4 12 1 6 3a0aHus ISt
12. |Omnpenenutenu CaMOCTOSITEILHON
paboThl, YCTHBIN onpoc
8 16 2 8 3aJaHus IS
13 JIuHeitHbIe NPOCTPAHCTBA, CaMOCTOATEIIbHOMN

MOANIPOCTPAHCTBA U PAHT

paboThl, YCTHBII OMpoc,
KOHTpOJbHas paboTa




2 8 14 2 8 3aaHus U
o CaMOCTOSITECIbHOM
14. |JIuneitHbIC ONEPATOPHI .
paboThl, yCTHBIN OMPOC,
KOHTpOJIbHAs paboTa
o 2 3 4 1 4 3aaHus U
bununennnie u o
15. KBaJIpATHUHbIC (GOPMBI CaMOCTOSITCIbHOM
P P paboThI, yCTHBIN OMPOC
16. JIunelHbIe OnepaTophl B 2 5 4 Vernsiii ompoc
€BKJIMJIOBOM IIPOCTPAHCTBE
2 0,5 |33,5 [|sk3amenH
Bcero yacos 3a 2-i 32 |64 14 10,5 |69,5
ceMecTp
6 mom uucne ¢ 30 u J|OT 2 5
Bcero yacos 3a rog 64 |128 28 |1 139
6 mom uucne ¢ 30 u J[OT 4 9

Conep:xaHue pa3/iesioB U CHUTITHHBI

Beenenne. Ilpenver u wmeron guctumumbbel «['eomerpuss u anreOpa». Kparkue
UCTOpUYECKHE cBeneHus. «['eomMeTpus 1 airedpay Uisi MaTeMaTHKa-TTPHKIIaTHUKA.
Cucrembl JTUHeHHBIX YPaBHEHUI U UX pemieHue MeToaoM I"aycca. OOmumii BIa cucTEMBI
JTUHEHHbIX ypaBHeHui. Knaccugukanus. DieMeHTapHble CTylneHuYaThld Bui. Pemienue
npeoOpa3zoBanusi. CTyleHYaThIe U CIIENHUAJIbHBIE CTYIIEHYAThIe MATPULIBI. AHAJIU3 CUCTEMBI
ypaBHEHUH, nMerolen cucteM metosioM ['aycca. Tpynoémkocts merona ["aycca. [lonsrue o
JIPYTUX METOJAX PEIICHUS JTUHEHWHBIX CHUCTeM. BbhruuciuTernbHble OCOOEHHOCTH PEIICHUS
JIMHENHBIX CUCTEM.

Matpuusl 1 geiicrBusi ¢ HUMH. [IpoctpanctBo Rn. /lelicTBHs ¢ n-MEpHBIMH BEKTOPAMHM.
IIpoctpanctBo Marpuny Mm,n. IIpocTeitiune onepanuy ¢ MaTpuliaMy. Y MHOKEHHUE MaTPHIL.
MHorouieH ot MaTpuibl. BaxHelmme Kiiaccsl MaTpHLL.

BexTopHass aaredpa m cucrembl KoopauHaTt. [loHsTHEe TreoMeTpUuYEecKOro BEKTOpA.
Komnuueaprnocts u  komiuiaHapHocTh. IIpoctpanctBo Vn. JIuHelHass 3aBUCUMOCTH
BekTOpoB M3 Vn, n =1, 2, 3, u Rn, neN. CpolicTBa InHEWHON 3aBUCUMOCTHU. PemieHue
3amaun o JUHEHHoU 3aBrucuMocTd B Rn. baszuc Vn. Xapakrepuszanus 6azucos V1, V2 V3.
Paszmepnocts. Koopaunater BexkTopa. [elictBust B koopaunarax. M3zomopduszm Vn u Rn, n
=1, 2, 3. AppunHas u nexkapToBa CHCTEMbl KOOpAMHAT Ha NpPSIMOM, HA IJOCKOCTU U B
npoctpaHcTie. [lonspHas cucremMa KOOpAMHAT HA INIOCKOCTHU. [[pyrue cucteMsl KOOpAMHAT.
BekropHas u ckanspHas IPOEKIUN BEKTOPA HAa OCh U UX CBOMCTBA. [ '€OMETpUYECKUI CMBICII
JIEKapTOBBIX KoopauHaT. CKaJasipHOE, BEKTOPHOE M CMELIaHHOE MTPOU3BEACHUS BEKTOPOB, X
cBoiicTBa. Brruncnenue muomaseiit 1 00bEMOB C MOMOIIBIO OTpeeIUuTeNeH 2 — 3 mopsiKa.
YpaBHeHusi JuHMii M mnoBepxHocrteii. [IpeoOpasoBanus ad@uHHBIX KOOpAMHAT Ha
OpsMOM, Ha TUIOCKOCTH M B IpocTpaHcTBe. lIpeoOpazoBaHMs JeKapTOBBIX KOOpPJIMHAT.
[ToBopoT 1 nepeHoc. Paznuunble BUIbI YypaBHEHUN JTMHUU U TOBEPXHOCTU. ANreOpandeckue
U JMHUU W MOBEpXHOCTU. He3zaBUCHMMOCTHh MX mMopsaka OT BbIOOpa apUHHON cHcTeMbl
KOOpPJMHAT.

JInneiinbie 00pa3bl HA VIOCKOCTH M B IPOCTPaHCTBe. PaznuyHbIe BUIBI YpaBHEHUM
IpSMOI Ha MIIOCKOCTH — BEKTOPHOE, KAHOHUYECKOe, apaMeTpruieckue, odmiee. Heronneie



10.

11.

12.

13.

ypaBHEHUs. Y paBHEHHE B OTPE3Kax. Y paBHEHHUE C YIIIOBBIM Koddurimenrom. [lepexos ot
OJIHMX YPaBHEHUH K JPYIMM. YTOJI MEXKIY ABYMs NpsAMbIMU. [lapamiensHOCTs U
NEPIEHIUKYIIPHOCTD ABYX NpsAMbIX. HopManbHOe ypaBHeHUE. OTKIOHEHHE TOUYKH OT
npsiMoid. PacctosiHue ot Touku 70 npsiMoid. OCHOBHBIE THIIBI 331a4. Y paBHEHUE INIOCKOCTH
B BeKTOpHOU opme. [TlapameTpuueckue u od1iee ypaBHeHus. HemonHble ypaBHEHUS
IIJIOCKOCTH, YpaBHEHUE B oTpe3Kax. Ilepexon or onHux ypaBHeHUH K ApyruM. HopmansHoe
ypaBHEHHUE INIOCKOCTH. OTKIIOHEHHE TOYKHU OT IJIOCKOCTH. PaccTosiHue OT TOUKH 10
IJIOCKOCTH. Pa3nuynble BUIBI YPaBHEHUN NIPSAMOM B IPOCTPAHCTBE. Y TJIbl MEKIY NPSIMBIMU
Y TUIOCKOCTSIMM. 3a/1adil Ha B3aMMHOE PACIIOJIOKEHUE TOYEK, MPSMBIX U INIOCKOCTEH.
CucreMbl TUHENHBIX HEPABEHCTB. BhINyKiIble MHOKECTBA.

JIMHUM ¥ IOBEPXHOCTH BTOPOro nopsaaka. [Ipoucxoxnenue. Konnyeckue ceyeHusl.
Hcrtopuueckue ceenenus. Onpenenenus, KaHOHUYECKUE YPABHEHUS, XapaKTEPUCTUKH U
CBOMCTBA 3JUIUIICA, TUIIEPOOJIbI, Tapadoibl. JUPEKTPUCH! IMHUI BTOPOTO MOpAAKA, UX
cBOiCTBO. IIpuBeeHne ypaBHEHUH JIMHUI BTOPOTO NMOPAJIKA K KAHOHUYECKOMY BUAY IIPU
IIOMOLIY II0BOPOTA U IIEPEHOCA IEKAPTOBOM CUCTEMBI KoopAuHaT. IIpocreine ypaBHeHus
BTOPOI0 HOPsi/IKAa U UX TeoMeTpuyeckre oopassl. OOIee ypaBHEHUE TOBEPXHOCTH BTOPOTO
nopsaka. Knaccugukanus noepxHoctel. LleHTpaibHbIe TOBEPXHOCTU. DIIUIICOMI.
['unep6onounasl. [Tapadononasl. Konye u nuiauspsl BToporo nopsaka. Kanonnueckue
yYpaBHEHMsI U OCHOBHBIE CBOMcTBa. [IpsimonHelinble 00pa3yroliye NOBEpXHOCTEH BTOPOro
nopsjaka. [Tonstiue o MeToe coOCTBEHHBIX 3HAYEHUN TIPU MPUBEIEHUH TOBEPXHOCTEN
BTOPOT'O MOPSAKA K TJIaBHBIM OCSIM.

IlonsiTue o rpymme, Koubue, moJie. buHapHas omnepauus, anreOpandeckas CUCTEMA.
[Tonyrpynna u rpynna. Tepmunonorus. [loarpynna. Teopema Jlarpanxka. Kosbno u nosne,
ux pasHoBuAHOCTH. [Ipumepsl n cBorictBa. Koneunsie cTpykTypsl. Koabio u nose BEIYETOB.
[pyrue KoHe4YHbI€E MOJIS.

KommiexkcHble 4meaa u  fAeiictBuss ¢ HuMH. OrnpeneneHue W XapaKTEPUCTHKU
KOMIUICKCHBIX umcen. JlelicTBUS B anreOpandeckoll W TPUTOHOMETPUUECKOW (opMe.
COBOKYITHOCTh ~KOMIUJIEKCHBIX YHCEJl Kak mojie. [eomerpuueckass WHTEpIpeTaIus
KOMIUIEKCHBIX uncelsl. Kopuu u3 1, ux cBoiicrsa.

Pemienne 3aga4 reoMeTpuu U aare4pbl ¢ NOMOILIbLIO CHCTEM KOMIIBIOTEPHOI
MaTeMaTUKH. Beruucienus u rpaguyeckue nocTpoOeHHs C MPUMEHEHUEM CUCTEMBI
Wolfram Mathematica u npyrux cucteM KOMIBIOTEPHOW MaTEeMaTHKH.

Mmuorouiensl. MuHorounens! Haa R u Hag C. [Ipyrue kosibiia MHOrOWIEHOB. [{enuMocTs.
Teopema o nenenuu ¢ ocratkoM. Haubonpmuii oOmuit genurens, anroput™ EBknna.
Henpusoaumelie MHOTOUsIEHBI. Pa3noxeHue B npousBeacHUE HenpuBoguMbIX. KopHu
MHorowieHa. Kpatuele kopHu u quddepenipponanue. OCHOBHas TeopeMa anreopsl
MHOro4wieHoB. Jlokanusauus kopHen. MHTepniosauys maorowieHamu. @opmyiel Jlarpanxka
u HeroToHa.

Onpeneanrenn. IlepectanoBku u naBepcuu. OnpenenuTeins nopsaaka n. Ceolcraa
omnpenenurens. Beruncnenue meronom ["aycca. Paznoxenue no crpoke (cTonbdiyy), Teopema
Jlannaca. OnpenenuTens NPOU3BEACHUA ABYX MaTpull. [IpunokeHue Kk peeHnio CUCTEM
JUHENHBIX ypaBHeHU. Kputepuii onpenenéHnocty, npasuio Kpamepa. Onpenenurens
Bangepmona u 3a1aya UHTEpIONAMM MHOrowIeHaMu. OOpaTHas MaTpula 1 eé
BbIunciaeHre. OOpaTUMOCTh U HEBBIPOKJIEHHOCTh MaTPULL.

JInHeliHbIE NPOCTPAHCTBA, NOANPOCTPAHCTBA M paHr. OnpeneneHue U NpuMepbl
JIMHENHBIX NMPOCTPaHCTB. JInHelHas 3aBUCHMMOCTh U HE3aBUCUMOCTh. KOHEUHOMEpHBIE N
OeckoHeYHOMEpHBIE TpOCcTpaHcTBa. basuc, pasmMepHOCTh, KoopauHaThl. M3omMoppuzm
TuHEeHHBIX pocTpancTB. [loanpocrpancTsa. JInneiHas o0onouka. Panr u 6a3a cucTemsl



BekTOpoB. CyMMa u niepeceueHne noanpoctpancts. [Ipsamas cymma. Onpenenenre padra
MaTpHIIBl KaK paHTra CUCTEMBI CTOIOOB. TeopeMa o panre (0 6a3ucHOM MUHOpPE). MeTo b1
BbIUKCIIeHMs paHra MaTpulbl. Teopema Kponekepa — Kanemnu. Onpenenenue pazMepHOCTH
u 6a3zuca nmoampocTpaHcTBa Rn, 3aqaBaeMoro cucTeMoit TMHEHHBIX OJJHOPOTHBIX
ypaBHeHUN. OyHAaMEHTAIbHAS CUCTEMA PEILIEHUN.

14. JInneiinbie onepaTopbl. OnpeneneHue U NpUMEPhl JUHEHHBIX ONIEPATOPOB B OCHOBHBIX
IIpocTpaHcTBax. MaTpuia JIMHEHHOro oneparopa. J[eicTBys ¢ IMHEHHBIMU OIIEPATOPaMHU.
Snpo u 06pa3, nedext u panr onepatopa. OnpeneneHue panra u aedexra o MaTpuie
onepaTopa. OOpaTUMOCTh U HEBBIPOKAECHHOCTb. VI3MEHEHNEe MaTpHULIbl OIIEpaTopa Ipu
u3MeHeHnu 6asuca. [lonoOneie MmaTpuilsl. IHBapraHTHBIE TOANPOCTPAHCTBA OTIEPATOPA.
Omnpenenenue, CBOMCTBA U BBIUUCIEHUE COOCTBEHHBIX 3HAUYEHUIN U COOCTBEHHBIX BEKTOPOB.
XapakTepucTU4ecKuil MHOroujieH oneparopa. CoOCTBEHHbIE OIIPOCTPAHCTBA.
Juaronanusupyemsie oneparopsl. KaHoHndeckas ¢popma MaTpuUIlbl JMHEHHOIO OllepaTropa B
KOMIIJIEKCHOM JINHEHHOM NPOCTPaHCTBE (>KOpJaHOBa HOpMaslbHas (hopMa MaTpPHULLbI).

15. buuHeliHble U KBaJpaTu4Hble opmbl. OCHOBHBIE onpeeeHus. MaTpuia OMIMHeHHON
dopmsbl. [IpuBenenue kBagpaTHuHOW (HOPMBI K KAHOHUUECKOMY BUIY MeToaaMu Jlarpanxka
u Slko6u. [TonoxurenbHas onpeaeaéHHOCTb KBaIpaTUYHOM Gopmbl, kputepuit CunbBecTpa.
3aKOH MHEPLMHU KBaJPAaTHUHBIX (OpM.

16. JIuHeiiHble omepaTopsl B €BKJMIOBOM mnpocrpaHcTBe. COnpsHKEHHBIM omepaTop.
CUMMeETpUUYHBIE ONEpaTopbl M MX CBOWCTBA. JlMaroHaJIu3MpyeMOCTb CHUMMETPUYHOIO
oneparopa. [IpuBenenue kBaapaTuyHON (HOPMBI K KAHOHUUECKOMY By C MCIIOJIb30BaHUEM
CBOWCTB CHUMMETPHYHOIO omepaTopa (MeToj COOCTBEHHBIX 3HaueHH). OpTOroHajbHbIE
orepaTopsl U ux cBoiicTBa. KanHoHnueckas ¢poopMa MaTpuULlbl OPTOrOHAIBHOIO OIlepaTopa.

5. 06p330BaTeJ'[bele TEXHOJOI'MH, B TOM YHMCJI€ TEXHOJOIMM 3JIECKTPOHHOI'O 06yqe}mﬂ Hu
AUCTAHIHUOHHbIC 06p330BaTeJII>HI>Ie TEXHOJIOTHH, HCHOJb3yeMbI€ IIPH OCYIICCTBJICHUU
06p330BaTeJ'lI)HOFO npouecca mo JTMCHUMIIMHE

B npouiecce 00yueHust HCMOIB3YIOTCS ClleAyole 00pa3oBaTebHbIE TEXHOIOTHH:

BBoaHas sekuus — AaeT nepBoe LEJI0CTHOE MPEACTAaBICHUE O JUCHMIUIMHE U OPUEHTUPYET
CTyJEHTa B CHUCTEME HM3y4eHHUs NaHHOW TUCHUIUIMHBI. CTyIeHThl 3HAKOMSTCS C Ha3HAY€HHUEM U
3a/ladyaMH Kypca, €ro poJjiblo U MECTOM B CHCTEME Y4E€OHBIX TUCIUIUIMH U B CHCTEME MOATOTOBKH B
nenoM. JlaeTcs kpaTtkuii 0630p Kypca, HCTOpUS Pa3BUTHS HAYKH U MPAKTUKHU, TOCTHKEHHUS B ITON
cdepe, UMEHa U3BECTHBIX YUYEHBIX, M3JIaraloTcs MEepCIeKTUBHBIE HaMpaBlIeHUs uccienoBanuii. Ha
ATOM JIEKIIMU BBICKA3BIBAIOTCS METOJMYECKUE U OPraHU3alMOHHBIE 0COOEHHOCTH pabOThI B paMKax
JAaHHOW JUCHUIUIMHBI, a TakXke JaeTcsi aHalu3 pPEKOMEHIyeMOH y4eOHO-MEeTOIUYEeCKOM
JUTEPATYpPHI.

AKaI[eMI/I‘IeCKaH JCKOUA ¢ 3JICMCHTaMU J'IeKI_[I/II/I'6eCeI[LI — [OCJICAOBATCIBHOC H3JI0O-XKXCHHC
Marcpuralia, OCymeCTBIACMOEC MNPCUMYIICCTBECHHO B BHJC MOHOJIOTa IPEIoAgaBaTCIIA. OIeMEHTHI
JICKL[I/II/I-6CCCI[LI 00ecreynBalOT KOHTAKT npenoaaBarTeiisd € aynHTopHeﬁ, YTO IMO3BOJIACT ITPUBJICKATDH
BHUMAHHEC CTYJACHTOB K HanoOoee Ba)KHBIM TeMaM JUCIIMITIIIMHBI, aKTUBHO BOBJICKATh UX B y‘—IG6HLII71
mponecc, KOHTPOJIUPOBATL TEMIT U3JIOKCHUS y‘IGGHOI‘O MaTepuajia B 3aBUCUMOCTH OT YPOBHSA €TO
BOCITpHUATHUA.

HpaKTquCKoe 3aHATUC — 3aHATUC, TIOCBAIICHHOC OCBOCHHUIO KOHKPETHBIX YMeHI/If/'I u
HABBIKOB I10 3aKPCIUICHUIO MOJIYYCHHBIX Ha JICKIIUU 3HAHUH.

B paMKax MPaKTUYICCKUX 3aHIATHI BO3MOKHO IMPUBJICYCHUS KOMIIBIOTCPHOI'O IMPAaKTUKyMa.



KoHcynbpTanuu — BuA ydeOHBIX 3aHITHH, SBISIOMMICS OAHOM U3 (GOPM KOHTPOJIS
CaMOCTOSITENIbHOW ~ paboThl  cTymeHToB. Ha  KOHCymbTamusx 1o m1poch0e  CTYACHTOB
paccMaTpruBarOTCA HaI/I60JIee CJIOXKHBIC MOMCHTBHI IIpU OCBOCHHHM Marcpuajia AUCHUIIIIMHEBIL,
npenoaaBarcyib OTBCHACT Ha BOIPOCHI CTYACHTOB, KOTOPBLIC BO3HHUKAKOT Yy HHX B IPOLCCCEC
CaMOCTOSITENIbHOM pabOThI.

B paMKax IMPaKTHUYCCKUX 3aHITHI BO3MOKHO IMMPUBJICYCHUS KOMIIBIOTCPHOI'O IIPAKTUKYMaA.

B nporecce 00ydeHus: MCIOIB3YIOTCS CIEIYIOLME TEXHOJIOTUU IEKTPOHHOrO 00yYeHUs U
JMCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOIOTUU:

- DJIEKTpOHHBIE y4yeOHBIe Kypchl «Anredpa u reomerpus IIMU 1 cem Hesckuit» u
«Anredbpa u reomerpusi [IMU 2 cem Heckmii» B LMS Onekrponnsni ynusepcurer Moodle
SApl'y.

B 3TuX 31eKTpOHHBIX y4eOHBIX Kypcax Kypcax:

- TPEICTaBICHBI pPA3IMYHBIE MaTepHalbl, HEOOXOJUMBIC OOYyYAIOIIUMCS [UIS H3yYCHHS
JUCLHMIUIMHBL  (CIIMCOK ~ PEKOMEHJyeMOM  JINTepaTypbl, IPOrpaMMbl  MPOXOXKIAECHUS
IPOMEXYTOUHOM aTTecTaluu MO0 AMCLHUILUIMHE, TPeOOBAaHUA K MPAKTHUYECKUM HaBbIKAM M
YMEHUSM CTY/IEHTOB, YIPAXKHEHUS K JEKIMAM O AUCUUILUIMHE U Jp.);

- I[peAcTaBiieHbl yueOHbIe OCOOUS O AUCLHUILIUHE;

- mpeacrasieHa nHpopMmanus o GopMe U BpeMEHHU MPOBEJIEHUs 3aHATUH MO JUCLUIUIMHE B
pPEKHUME OHJIANH;

- 0003HaueHBI TEMbI JUCLUILIMHBI,

- [peAcTaBleHbl 3aJaHusl JUId CaMOCTOSITEIbHOM padoThl O0ydaromMxcs MO0 TeMaM
JUCLUIUIMHBI,

- OCYIIECTBIISIETCA MIPOBEIEHUE OTJEIbHBIX MEPONIPUATUI TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTHU
CTY/ICHTOB;

- TpH peau3aliy AUCTAHIMOHHOTO O0YYEeHHUsT — MPOBOIATCS KOHTPOJIBbHBIE paOOTHI, a TAKKE
MEPOTPHATHSI IPOMEIKYTOUHOM aTTeCTAllMH (IK3aMEHBI);

- coJepXarcs HEKOTOpble JIOMOJHUTENbHbIE  MaTepuayibl  (CCBUIKHM, KOMMEHTapuH,
WJUTFOCTPALIMH | JIP. ).

CuHXpOHHOE WIM AaCHUHXPOHHOE B3aUMOJIEHCTBHE MEXAy OOydaloluMucs U
IpernoJiaBaTesieM B paMKaxX M3y4eHHUs JTUCLMILIMHBI OCYILECTBIISETCS MOCPEACTBOM COOOIIEHUH
B LMS Dnextponnsiii yausepcuter Moodle SApl'VY, a Takke 371€KTPOHHOI MOYTHI.

6. [lepeyeHb JIMIIEH3MOHHOT0 W (WJIHM) CBOOOJHO PACHPOCTPAHSAEMOI0 TPOrPaAMMHOIO
o0ecreyeHusi, HCNOJB3YeMOr0 MPH OCYHIECTBJICHHMH 00pa30BaTeIbHOr0 mpomecca 1o
AUCHHUILIMHE

B npouecce ocyuiecTBieHns 06pa3oBaTe/IbHOro npouecca no gucumnanHe mpu GOpMUPOBAHUHT
MaTepHaIoB [l TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH U IIPOBEIECHUS IIPOMEXYTOYHOM aTTeCTalllH,
npu GOpMUPOBAHUS METOAMYECKMX MATEPHAJIOB MO JUCLUIUINHE HCTIOJIB3YOTCS:

- nporpammbl Microsoft Office;

- m3parenbckas cuctema LaTex;

- Adobe Acrobat Reader

- cucrema Wolfram Mathematica. (https://www.wolframcloud.com/)

[IporpammHoe oOecnieueHue Ui CO3IaHus U AEMOHCTPALMU MPe3eHTalui, HIUTIOCTpaluil 1
JIPYTUX y4eOHBIX MaTe€pHAaJIOB:


https://www.wolframcloud.com/

Microsoft Windows (B coctase Microsoft Imagine Premium Electronic Software Delivery).

Microsoft OfficeSTD 2013 RUS OLP NL Acdmc 021-10232 Microsoft Open License
Ne0005279522.

Network 15 Mathematica 11 Increment Standard Bundled List Price with Service.

Network 15 Mathematica 11 Upgrade L3549-7407.

7. IlepeyeHb cOBpeMeHHBIX TNPO(ecCHOHANBbHBIX ©0a3 JaHHBIX H HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, MCIOJIb3yeMbIX IPH OCYLIECTBJEHUH 00Pa30BaTeIbLHOI0 Npouecca mo
AUCHHILINHE (PU HE00X0AMMOCTH)

B mporuiecce ocymiecTBiaeHUs: 00pa30BaTeIbLHOrO MpoLiecca Mo AUCHUILTUHE UCIIONb3YIOTCS
(MM MOTYT MCHOJIb30BAThCH):

- DnekTpoHHas 6nbauoTeKa yueOHbIX MaTepuaioB Spl'yY
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekTpoHHO-O0ubMHMoTeuHas cuctema «tOpaitT»
https://www.biblio-online.ru/

- DIIeKTpOHHO-O0uOMHOTeUHas cuctema «JIaHpy
http://e.lanbook.com/

- ABTomMaTH3upoBaHHas OuOmoTedHo-uHpopMannonHas cucrema «kbYKHU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- Hayunas snekrponnas oubauorexka eLIBRARY.RU
http://elibrary.ru/

baza nayunsix crateit Mathnet

baza Scopus

basza Web of Sciences

8. [lepeyeHb  OCHOBHOII W  JOMOJHHTEJNbHOW  Yy4uyeOHOIi  JHUTepaTypbl, PpecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOH ceTHn «/HTepHer» (HpM HE0OXOAUMOCTH),
PEKOMEHYyEeMBbIX /ISl 0CBOCHHS IHCUHUILIHHbI

a) OCHOBHAasl JIUTEpPaTypa

1. Nnbun B.A., [To3usk O.I'. JIuneitnast anre6pa n aHauTudeckas reomerpusi. M.:
®dusmataur, 2003. 240 c.
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=305620&cat_cd=YARSU

2. Hesckuit M.B. Jlekiuu no anrebpe: yuedHoe nocodue. Apocnasib: Apl'Y, 2002. 265 c.

http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=295497&cat_cd=YARSU

Dnexrponnas Bepcus (Pdf-haiin) mocrymnua Ha caiite kadeapsr:

https://math.uniyar.ac.ru/uchebnyie-posobiya-i-metodicheskie-materialyi-kafedryi-
matematicheskogo-analiza

3. Hesckuii M.B., YxanoB A.JO. D1eMeHTH aHATUTUYECKON TEOMETPUHU: YaeOHOe TTocoOue.
SApocnasns: Apl'Y, 2020. 112 c.

Dnexrponnas Bepcus (Pdf-haiin) mocrymua Ha caiite kadeapsr:

https://math.uniyar.ac.ru/uchebnyie-posobiya-i-metodicheskie-materialyi-kafedryi-
matematicheskogo-analiza

4. IIpockypsikos Y. B. CoopHuK 3a7a4 10 JTUHEHHOMN anredpe: yue0. mocodue st By30B. /
H. B.IIpockypsikoB; M-Bo o6miero u mpod. oopazosanust PO - 8- uzz. - M.;CI16.: duzmariur,
2001. - 382 c.


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
https://www.biblio-online.ru/
http://e.lanbook.com/
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://elibrary.ru/
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=295497&cat_cd=YARSU
javascript:
javascript:
javascript:

http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=289985&cat cd=YARSU

5. Knerenuk /[. B. COopHUK 33714 110 aHATUTHYECKON TreOMeTpuu: yued. mocooue st
By30B. - CII0.: Jlans, 2011. - 223 c.
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=1378770&cat_cd=YARSU

6. Monenos I1.C., [Tapxomenko A.C. COOpHUK 3a/1a4 110 aHATUTUYECKOM reoMeTpun. M. ;
WxeBck: PerynsipHas xaotuyeckas auHamuka, 2002. 384 c.
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=315440&cat_cd=YARSU

7. HeBckuii M.B. Marepuassl 1o AUCHUIUIMHE «AJre0pa U reoMeTpusi»: y4eOHO-
MeToandeckoe rmocodue. Apocnasis: Apl'Y, 2019. 52 c.

DnexktrponHnas Bepcus (Pdf-aiin) mocrymnna Ha caiite kadeapb:
https://math.uniyar.ac.ru/uchebnyie-posobiya-i-metodicheskie-materialyi-kafedryi-
matematicheskogo-analiza

0) 10MOJIHUTE/IbHAS JIUTepaTypa
8. Koctpukun A.U. Beenenue B anredpy. Yacts 1. OcHoBbI anreOpsl. M.: ®usmariur,
2000. 272 ¢. http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=281406&cat_cd=YARSU

9. Koctpukun A.U. Beenenue B anredpy. Yacts 2. JIuneiinas anredpa. M.: duzmariur,
2001. 367 c. http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=281395&cat_cd=YARSU

10. Coopuuk 3amay no anreope / [lox pen. A.U. Kocrpukuna. M.: ®uzmatnut, 2001. —
464 c.  http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=301383&cat_cd=YARSU

11. HeBckuit M.B. DneMeHTHI TeOpuH QYHKIINI KOMIUIEKCHOTO MEPEMEHHOT0: ydeOHOoe
nocobue . Apocnasis: Apl'Y, 2014. 106 c.
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec id=1529217&cat cd=YARSU

OnextponHas Bepcust (pdf-¢aiin) moctymnHa Ha caiite Kadeapsi:

https://math.uniyar.ac.ru/uchebnyie-posobiya-i-metodicheskie-materialyi-kafedryi-
matematicheskogo-analiza

12. VxanoB A.1O. [Ipaktukym no Wolfram Mathematica: npaktukym. SIpocnasis: Spl'V,
2020. 40 c. DnextponHas Bepcus (pdf-gaiin) gnoctynHa Ha caiiTe Kadeapb:

https://math.uniyar.ac.ru/uchebnyie-posobiya-i-metodicheskie-materialyi-kafedryi-
matematicheskogo-analiza

13. Kimumos B.C., YxanoB A.IO. Pemenne 3ama4 MaTeMaTH4eCcKOTO aHaIN3a C
UCIIOJIb30BAaHUEM CHUCTEM KOMITbIOTEPHOH MaTeMaTuku: ydyeOHoe nmocobue. Spocnasis: SplY,
2014. 96 c. DnextponHas Bepcus (pdf-gaiin) goctynHa Ha caiiTe Kadeapb:

https://math.uniyar.ac.ru/uchebnyie-posobiya-i-metodicheskie-materialyi-kafedryi-
matematicheskogo-analiza
9. MatepunajbHO-TeXHHYecKasi 6a3a, HeoOXoAUMAs JIsl OCyLIeCTBJIeHUsI 00pa30BaTeIbHOI0
npouecca no AUCHHUILINHE

MarepuanbHO-TeXHHUECKas 0a3a, He0OX0qUMast JAJIsl OCYIIECTBICHUS 00pa30BaTEILHOTO
mporecca 1o AUCHUIUIMHE BKJIIOYAeT B CBOM COCTaB ClielUalbHbIe TOMELICHHUS:

- yueOHbIe ayTUTOPUHU JJISl IPOBECHUS 3aHATUH JIEKITMOHHOTO THIIA;

- yueOHbIE ayTUTOPUU JJISl IPOBEACHUSI MPAKTUUECKUX 3aHITUN (CEMUHAPOB);

- yueOHbIe ayTUTOPUHU JJISl IPOBEACHHSI IPYIIIOBBIX U UHIAMBUAYAIBHBIX KOHCYIbTALIUH;

- yqe6HHe AYAUTOPUHN [JIA MIPOBEACHUA TCKYIIECTO KOHTPOJIA U HpOMC)KyTO‘IHOﬁ aTTeCTalum,
- IOMEIICHUS JJIs1 CAMOCTOSITENIbHON pabOThI;

10


javascript:void(0)
javascript:void(0)
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=1378770&cat_cd=YARSU
http://www.lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=1529217&cat_cd=YARSU

- IOMCIICHUA [JIA XPAHCHUSA U HpO(i)I/IJIaKTI/I‘-IeCKOFo O6CJIy)KI/IBaHI/IH TCXHUYCCKHUX CPCIACTB
00yJeHusI.

CHGLII/IaJIBHbIe NMOMCHICHUA YKOMIIJICKTOBAHbI CpCACTBAMU 06yquH51, CJIy’KallluMu - [T
npecTaBlIeHUs YIeOHOH nHpOpMayuy OOJIBIION ayTUTOPUH.

[Tomemienust At CaMOCTOSATENBHOW pPabOThI OOYYAIOUIMXCS OCHAIIEHBI KOMITBIOTEPHOM
TEXHHUKOH C BO3MOYKHOCTBIO NOAKIIOYEHUs K cetu «VMHTepHeT» M obecneyeHneMm I0CTyIma
K DJIEKTPOHHON MH(pOpMaImoHHo-00pa3oBatenbHoi cpeae SApl'Y.

ABTOD:

3aB. kaeapoli MaTeMaTHYECKOTrO aHAN3a,
JTOKTOp (U3.-MaT. HAYK, TOICHT M.B. HeBckuii
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IIpuiaoxenne Nel
K pado4eil nporpaMmme IMCUUNIMHBI
«AJuredpa u reoMmeTpus»

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUS TEKYIIero KOHTPOJIS yCIeBaeMOCTH
U IPOMEKYTOYHOM aTTeCTAIMHU CTYAEHTOB MO0 JNUCHUILIHHE

1. TunoBble KOHTPOJIbHBIC 3a1aHUA U UHbIC MaTepHaAJIbI,
HCIIOJb3YEMbIE B IIPOLHECCE TEKYIIET0 KOHTPOJIA YCIIEBAECEMOCTH

3agaHus A5 CaMOCTOSITEIbHON PadoThl JaroTcs 1Mo 3agaunukam [4], [5], [9], yueOHBIM
nocobusm [6], [10], npaktuxkymy [11], Mmeromuueckum ykazanusim [13]-[16]. Moryr
NPUMEHSTHCS U Ipyrue COOpPHUKH 3ajau.

OtH 3aIaHn HE OLICHUBAIOTCS, HO UX BBIIIOJIHCHUC KOHTPOJIUPYCTCA HA ITPAKTUYCCKUX
3aHATHUAX.

KonTposbnas padora Ne 1

w

Pemure cucremy ITMHEMHBIX YpaBHEHUH (Cilydaidl ONpeeIEHHON CUCTEMBI).

Pemnrte cucreMy JMHEHHBIX ypaBHEHMH (Clydall HECOBMECTHOW WJIM HEOIpeNleIeHHON
CUCTEMBI).

Pemure MaTpu4HOE ypaBHEHHE.

Haiinute obpaTHyro MaTpuiry.

KonTposbnas padora Ne 2.

1
2.
3.
4
5

Haligure opTOroHanbHyrO IPOEKIUIO TOYKU Ha IUIOCKOCTbD.

Haiinure opTOroHaNIbHYIO MPOEKIHIO TOYKH HA MPSMYIO.

Onpenenure B3aMMHOE PACIIOJIOKEHHUE TPSIMON U TUIOCKOCTH.

Hanumure napamerpuieckrie ypaBHEHUs IJIOCKOCTHU IO O0ILIEMY YPaBHEHUIO.
Haligure paccTossHME MEXKy TOYKON U IIPSIMOIA.

KonTposbnas padora Ne 3.

1
2.
3.
4
5

Haiinure pyHnaMeHTaIbHYIO CUCTEMY PELICHUN ISl CHCTEMBI JINHEHHBIX YpaBHEHUH.
Haiiaure panr u 6a3y cucTeMbl n-MEpHBIX BEKTOPOB.

Haiinurte pazmepHocTh U 6a3uc TaHHOTO HOAMPOCTPAHCTBA.

Haligure panr MaTpuusl.

Beluucnure onpenenurens.

KonTpoubnas padora Ne 4.
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BBISICHI/ITG, SIBJISICTCS JIU TUHEHNHBIM JaHHOC OTOGpﬁ)KCHI/Ie.

Haiingure MaTpuIly JaHHOTO JIMHEHHOTO OlepaTopa B JaHHOM Oa3uce.

Haiinute panr u gedexT nanHoro oneparopa, 6a3uchl sapa u odpasa.

Haiiaure coOcTBeHHBIE BEKTOPBI U COOCTBEHHBIE 3HAYCHHUSI IMHEIHOTO omepaTopa.

NS

Kaxxnas 3amaua orieHuBaercs B 25 6amioB (ITOJTHOE PEIICHHE).
OlieHKa «HEyAOBIETBOPUTEILHO» - HAOpaHO MeHee 25 6alioB.
O1eHKa «yI0BJICTBOPUTEILHOY» - HAOpaHo oT 25 6amioB 110 59;
Orenka «xoporoy» - Habpano ot 60 10 74 6annos;

OrneHka «OTJIMYHO» - HaOpaHO 75 OaIOB U BBILIE.

B nensix 3¢ (hekTuBHOr0 KOHTPOJISI 3HAHUM MOTYT MCIIOJIb30BAThCS U APyTUe 3aJaHusl.

YnpaxkHeHus] K JIEKIMAM MOTYT JaBaThCs U3 y4eOHO-MeToandeckoro nocobus M.B.
Hesckoro «Marepuansl mo muciuminie “Anredpa u reomerpus”™» (Spl'Y, 2019 r.), $$7,8. B
3TOM COOpPHHKE JaeTcsi OOJIBIIOE KOJIMYECTBO 3a]au KaK OOBIYHOTO THIIA, TaK M IOBBIIICHHOM
TPYIHOCTH. 3agadyu pa3OUTHI MO TeMaM AUCHUIUIMHBL. OOBIYHO 005S3aTENBHOTO BBITIOJHEHUS
9THX ymnpakHeHUil He TpeOyercs. CTyAEeHTBHI MOTYT NPEICTABUTH IPENOJABATENIO PEHICHHS
Jr00BIX 33124 B 000 hopme (muceMenHO, B pasznene DYK B Moodle SpI'Y u np.) B TeueHue
2-3 HejeNb MOCIE U3YYCHHS JaHHOH TeMbl. Pe3ynbTaThl BBIITOMHEHUS STHX YIIPAKHEHUH MOTYT
YUYUTBHIBATHCSI B TIOJIOKUTEIBHYIO CTOPOHY IPH MPOMEKYTOUHON aTTeCTaIHH.

[Tpu mpoBepke Kax0e ynpaxHeHue oreHnBaercs u3 10 6amios. Obmiee ynciao 0amios,
HaOpaHHBIX CTYIEHTOM 32 CEMECTp, M €CTh IOKa3aTelb aKTUBHOCTH OOYYaIOIIeTrocs 3a 3Ty
dbopMy pabOTHI.

BosmoxxHo u  menecooOpa3HO — MPOBEACHHE  KAaKUX-TO  CAMOCTOSITEJIbHBIX
(KOHTPOJILHBIX) PadOT CMENIAHHOW TeMaTHMKHM. Takue 3aJaHusi MOTYT BBIAABAaThCA WM IS
nomairHeit pabotsl. [IpuBeneM nmpuMepsl MOA0OHBIX 331aHUH .
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KOHTPOJILHASI PABOTA
BAPUAHT 1

1) IMokasars, 9TO BEKTOPHI €1, €3, €3 0OpasyloT Hasuc B R?® u HaiiTH KOODIMHATEHI
BEKTOpa T B TOM Hasmuce.

€1 :(01‘_1) €2 = (10 1) €3 = (_11‘0)‘ T = (1‘2‘3)

2) Haiitn Bce penreHns: CHCTeMBI JIMHEHHBIX aJrebpanvecKux ypaBHEHMIl

3 =2 2 0
Az = b, rie A= 1 0 1], b=1]20
2 =21 0

3) HaiiTn 3Ha"eHe BhIpayKeHIi

a) V1 +1, 6) |6+ 8.

4) Brimoanuts VKa3aHHbIe ,H‘eI';ICTBHH C KOMILJIEKCHBIMH YTHCJIaMM

a) (—1+3i)(=2+4), ©) 3:

5) BripazuTe cos 6z uepes cos u sin z.

6) IIpeacrasurs cos® T B BHJIe MHOTOUJICHA II€PBOil CTEIEHN OT TPHIOHOMETPHIECKIX
GbYHKINH YITIOB, KPATHBIX .

7) Haiitu A1, ecom
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KOHTPOJILHAS PABOTA
BAPHAHT 2

1) IloxkasaThb, 9TO BEKTODHI €1, €2, €3 0OpasyioT Gasuc B R® u HailTH KOOPAHHATHI
BEKTOPa T B 9TOM Oaszmuce.

e1=(2,-3.1), es=(0,2.1), es=(1,0,2), z=(1,2.3).

2) Haiitu Bce pelleHHs CHCTEMBI JIHHEIHBIX alrebpantecKux ypaBHeHHI

1 =2 0 -1
Ax =D, rjie A= 1 1 -1 1], b= 1
2 -1 -1 0

. 4
3) a) Haiitn sHauenne Boipazkenns v/ —1;

1 1
1+e“+1+e4'

4) Brmonnurn YEKasaHHBbIE ,ELE‘-ffiCTBHH C KOMIIJICKCHBIMH “THCJIAMHA

6) Haiitu BemecTBeHHYIO 9acTh BbIpaXKeHHs!

a) (e + mi)(e + wi), 6) T

5) Bripasurs sin 5z depes cosz u sin .

6) IIpexcraBurs Sin° = B BHJIe MHOTOUIEHA TIEPBO CTEIEHN OT TPUTOHOMETPHIECKHX

dyHKIMIT YIII0B, KDATHBIX .
2 3
(21

7) Haiitn A~!, ecom
KOHTPOJILHAST PABOTA
BarPuaHT 3

1) Ilokasars, UTO BEKTODH €1, €3, €3 00pasylT HasHc B R® u HaiiTH KOOp/HMHATEHI
BEKTOpa T B 9TOM Hasuce.

er=(0,1,1), es=(1,0,1), ey=(1,1,0), z=(4.4,2).

2) HaiiTu Bce peleHHsi CHCTEMBI JIHHEHBIX anreOpantiecKux ypaBHeHHi

2 11 -1
Axr =1b, rie A= 21 1], b= 1
-1 01 1

3) Haiitu sHauenue BhIparKeHMHii

a) Imlni, 6) V27.

4) Brimonnnts YEazaHHbIe ,ZL(E‘.I';ICTBHH C KOMILTEKCHBIMW YTHCTAMH

) 2—)(3+5), 6 =%

1

5) Bripasuts sin 8z 1epes cosz u sin .

- 6 u
6) H]JE,JICT&BI/ITI) 51 T B BUJAe MHOTOY/IeHAa TIepBOH CTelleHn OT TPUTOHOMEeTPUYIeCKNX

hyHKIMIT YT7I0R, KPATHRIX .
7) Haiitu A~!, ecom
34
A= ( 2 ) _
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KOHTPO/IBHAST PABOTA
BAPUAHT 4

1) Tokasarh, UTo BeKTODH e1, €2, €3 obpasylr Gasuc B R* u maliTi KoopMHATHI
BEeKTOpa T B 3TOM Hasuce.

er=(-2,0,1), e =(1,2,1), es=(0,1,1), z=(2,—1,0).

2) HaiiTn Bce peneHHs cHCTEMBI JIHHEHHEIX anrebpanteckKux ypaBHeHui

10 1 -1
Ar =1, e A= 01 1 , b= 1
10 -1 -1
3) Haiitn 3HateHne BhIpaskeHMi
1

a) v/—27, 6) Re

14+

4) Bromonnurn YKasaHHbBbIe ,ILeI';ICTBHH C KOMILTCKCHBIMH “THCJIAMHA

1
6) -

5) Beipasuts sin bz gepes cosz u sinz.

6) Hpe,ELCTaBI»{TL C‘OS:l I B BH/AC MHOT'OYJICHA r[epBoi/i CTeIleHH OT TPHIOHOMETPHYCCKHX

byHKIHI YTI0B, KPATHBIX .
45
a-(12).

7) Haiitu A~!, ecom
KoHTPO/ILHAY PABOTA
BaruaHT 5

1) IlokazaTh, UTO BeKTODHI €1, €2, €3 obpasyT Gasuc B R* 1 HailTH KOODIMHATEL
BEKTODA T B 3TOM Dasice.

e1=(1,—1,0), ex=(0,1,2), es=(10,-2), z=(0,4,4).

2) HaiiTn Bee perreHns cHCTEMBI JIMHEHEIX anrebpantecKux ypaBHeHHi

1 -2 1 1
Az =D, riae A= 0 2 1|, b=1]1
1 -1 1 0

3) Haiitn 3HAYeHHe BRIpAKeHHIT
a) vV—1—1, 6) arg(ﬁ—i—i).

4) Brimoanunrs YKaszaHHble ,I[el'/'lCTBHH ¢ KOMIIJICKCHBIMH “THC/TAMM

i3

a) (2+4)(3+14), 6) T
5) Boipasuts cos 6z depes cosz u sin z.

6) IIpegcraBuTh sin! z B Blje MHOroWIeHa [epEOil CTEEHH 0T TPUIOHOMETPHTIECKIX
hVHKIHIT YTII0B, KPATHRIX .

7) Haiita A, ecom
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Meronnka oueHku paboT aHaloruyHa npeaplrymei. O0mas Tpy10eMKOCTh 3aJaHHsl CUUTAEeTCA
paBoii 100 Oammam. OIleHKa BBICTaBIAETCS B COOTBETCTBUM C TNPUBEACHHBIMU BBIIIE
KPUTEPHIMHU:

Ol1ieHKa «HEYI0BJICTBOPUTEIIBHO» - HAOpaHO MeHee 25 OalIoB.
OreHKa «yOBIETBOPUTEIHHOY» - HAOpaHo OT 25 6amioB 10 59;
OrneHka «xopo1ioy - Habpano ot 60 qo 74 6aios;

OrneHKa «OTJIMYHO» - HAOpaHO 75 OaIOB U BBILIE.

BOl'[pOCLI K KO/UVIOKBUYMY IO TEME «KoMILIeKCHBIE YHCJIA»

OnpeneneHne KOMIUIEKCHBIX uuced. KoMIiekCHOe 4YHcllo Kak ynopsaoYeHHas mapa
JIEMCTBUTENbHBIX uucen. JlelicTBUTenpbHAsS U MHUMAas 4acTH KOMIUIeKCHoro uucia. Ilepexon k
anrebpandeckoii (opme. JlelictBus B anreOpamdeckoir ¢opme, ux cpoiictBa. COBOKYIHOCTb
KOMIUIEKCHBIX 4Kcell Kak noJie. Conpsix€Hnoe uncio. CBOMCTBO onepauy CONpsKEHHS.

N300pa’keHre KOMIUIEKCHBIX YMCENl Ha IUIOCKOCTH. Monynb u apryment. CBoiicTBa MOIyJs.
Tpuronomerpuueckas popmMa KOMIIJIEKCHOTO YHCJIA, CBA3b C aiureOpandeckoil. YMHOXEHHe,
JiefieHHe, BO3BEIEHHE B CTENEHb B TpPUrOHOMETpuueckoil ¢opme. W3Brnedyenue KoOpHA
HATYpaJIbHOH CTENEHH B TpUTOHOMeTpuieckoil ¢opme. Kopuu u3 1 HaTypanbHOW CTENEHHU, MX
CBOICTBA.

BOl'lpOCbI K KOJUVIOKBUYMY IO TEME «MHOro4JeHbI»

Muorowrensr Hagza R w mag C . JleiictBus ¢ Humu. CTerneHb MHOTOWICHA.
COBOKYITHOCTh MHOTOYJICHOB KakK KoJIbIIO. JlenuMocTh MHOrowieHoB. CBOMCTBa JEIMMOCTH.
Teopema o peneHun ¢ octarkoM. HauOonpmmii oOwmui Jgenurenb JBYX MHOTOUYJIECHOB.
CymecTBoBaHuE, €IMHCTBEHHOCTb, cBoWcTBa. Anroput™ EBkinga u ero o0OCHOBaHHE.
HenpuBomumeie mHoOrowieHbl. TeopemMa O pas3ioXEHWHW B TPOU3BEICHHUE HEMPUBOIUMBIX.
HenpuBoaumeie Muorouwnensl Hax R u Han C . Kopens MHorounena. Teopema besy. Kparusie
kopuu U guddepenuupoBanre. OcHoOBHasg Teopema anreOpbl (0€3 0Ka3aTenbCTBA).
Jlokamm3anms kopHei. IlpaBuno 3HakoB Jlekapra, omnpeneneHre 4Yuciaa KOPHEW B JTAaHHOM
uHTepBane (06e3 noka3arenbcTB). [locTaHOBKa 3a7ayMl  MHTEPNOJSIIMM  MHOTOYJIEHAMHU.
Cy1iecTBOBaHUE M €IMHCTBEHHOCTh MHTEPIOJAIMOHHOTO MHOToueHa. @opmyibl Jlarpanxka u
HproroHa.

[Ipy mpoBeaeHUMH KOJUIOKBUYMa B YCTHOM Qopme CTylneHTy npearaercs Ouier c¢
TEOPETUYECKUM BOIIPOCOM M JBYMs ynpakHeHHsMH. OlueHka (GopMupyercs Tak ke, Kak U Ha
yCTHOM 3K3aMeHe (cM. jaanee). IIpu mpoBeneHHH KOHTPOJIBHON pabOThl BMECTO KOJUIOKBHYMa
CTYIEHTY mpejaraercss BapHaHT K3 10 KOPOTKMX 3aJaHWi, TEOPETUYECKOTO IUIaHa WIIN
ynpaxkaennil. Kaxxnoe 3aganue onenuBaercsa u3 10 6amioB. OmieHKa BBICTABIISIETCS TaK)Ke, KaK U
3a KOHTPOJIbHBIE pabOTHI.

1.2 Cniucok BonpocoB U (WJM) 3aJaHUI 1Jis1 MPOBeIeHUsI MPOMEKYTOUYHOI aTTecTalnuu

DK3aMeH 110 JUCIUITIIIMHEC «Anre6pa U TCOMCETPUA)» MOKET IPUHUMATHCA KaK B YCTHOﬁ,
Tak U MHUCbMEHHOM (bopMe. B CJIy4dac nmpoBEACHU MMCbMCHHOTO 3K3aMC€HAa BO3MOXKHA
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JOTIOTHUTENIbHAs YCTHas Oeceia co CTYACHTOM M0 MaTepuaiy (BompocaM) AMCUUILINHBL Hinke
JAIOTCS BOTIPOCHI K 9K3aMEeHY, OUJIETHI [yl YCTHOTO SK3aMeHa, IPUMEPHBIA BapUaHT s
MHCbMEHHOTO 3K3aMeHa (OTAEIbHO i 1 1 2 ceMecTpoB).

Bonpocsl k 3k3aMeny B 1-M cemecTpe

1. IlpoctpanctBo Rn . IlpoctpancTtBo Matpunm Mm,n . Ilpocreiimne onepauuu c
MaTpULIAMHU U UX CBOMCTBA.

2. YMHOX€EHHUE MaTpUll U €r0 CBOMCTBA.
3. IIpoctpanctBo Vi, n=1, 2, 3. JIu"eitHast 3aBUCIMOCT BEKTOpoB U3 Vy , N =1, 2, 3,
u R". n € N . CBolicTBa TMHEHHON 3aBUCUMOCTH.

4. CBs3p JuHEHHON 3aBUcUMOCTH B Vh, n = 1, 2, 3, ¢ KOJJIMHEAPHOCTHIO H
KOMIUTAHAPHOCTRIO. Pelenue 3aauu o nuHeiHo# 3aBucumoctd B R", n e N.

5. bazuc u xoopauHatel B Vn . Xapaktepusanus 6a3ucos B V1, V2, V3. PasamepHOCTS.

6. Apdunnas u nmekaproBa (NPSMOYrOJbHAS) CHUCTEMBl KOOPAMHAT Ha TPSMOW, Ha
IUIOCKOCTH U B NPOCTPAHCTBE. BbluncieHnue AIUMH M pacCTOSHUM B JAEKapTOBBIX KOOpIHMHATAX.
[TonsipHas cucteMa KOOPAUHAT HA INIOCKOCTH.

7. BekTopHas ¥ CKaJIpHAs MPOECKLMKM BEKTOpPA HA OCh U UX CBOWCTBA. ['eomeTpuueckuit
CMBICJI IEKAPTOBBIX KOOPAUHAT.

8. CkalsipHOE TPOU3BEINCHUE TE€OMETPUUYECKMX BEKTOPOB U €ro  CBOMWCTBA.
OpToHOpMUpPOBaHHBIN 6a3uc. Beluncienne ckanaspHOro Npou3BeIeHus, JUIMH BEKTOPOB U YIJIOB
MEXIy HUMH B IEKapTOBBIX KOOPAUHATAX.

9. Onpenenenre U CBOMCTBA BEKTOPHOI'O MTPOU3BEICHUS.
10. Onpenenenne, reoMeTpUYECKUI CMBICI ¥ CBOMCTBA CMELIAHHOTO IIPOU3BEACHUSL.

11. Matpuna mepexoaa OoT omHoro Oasuca k apyromy. IIpeoOpazoBanue adPuHHBIX
KOOpJMHAT Ha IJIOCKOCTH W B mpocTpaHcTBe. [IpeoOpasoBaHue OEKapTOBBIX KOOPAMHAT Ha
mockocT. CABUT U MTOBOPOT.

12. KomIuiekcHOE YHCIIO KaK YIMopsAoueHHas mapa JIeHCTBUTENbHBIX uncen. Oneparuu ¢
KOMIUIEKCHBIMA YHCJIaMH, uX cBoicTBa. [lepexon k anreOpamueckoit dopme. ComnpspkEHHOE
KOMIIJIEKCHOE YMCJI0, CBOMCTBA coNpsikeHus. M300paxeHne KOMIIEKCHBIX YUCE Ha MIIOCKOCTH.
Monynp 1 apryMeHT.

13. JleiicTBUSA ¢ KOMIUIEKCHBIMH YHCJIaMUA B TPUTOHOMETpUUYECKOr popme (yMHOXKEHHUE,
JIeJIEeHUE, BO3BEJICHUE B CTEIICHb, U3BJICUEHHUE KOPHS).

14. PaznuuHble BUABI YpPAaBHEHMM JIMHUM HA IJIOCKOCTH, IOBEPXHOCTH W JIMHMM B
npocTpaHcTBe. Anredpandeckie U TPaHCLEHIEHTHbIE JINHUU (TIOBEPXHOCTH).

15. Pa3nuunple BUABl ypaBHEHHMI NpPsIMON Ha IUIOCKOCTH: BEKTOPHOE, KAHOHHUYECKOE,
napaMmerpuueckue, oouiee, ¢ yrioBeiM Kod(UIMEeHTOM, B OTpe3kax. PaccTosHue oT TOYKH /10
IPSIMOA.

16. Paznuunbie BUIBI ypaBHEHUH TIIOCKOCTU: B BEKTOPHOW (dopMme, mapaMeTpudecKue,
obmree, B oTpe3kax. PaccTostHue OT TOYKH A0 TIIOCKOCTH.
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17. Pa3znuuHble BUIbI YpaBHEHMH NpPsIMOM B IPOCTPAHCTBE. I'€OMETPUUYECKUI CMBICIH
koa(urmenToB ypaBHeHuil. [lepexom oT 0OJHUX YpaBHEHUM K APYTUM.

18. OO6miee ypaBHEHHWE JMHUU BTOporo mnopsaka. OmnpeaeneHue, KaHOHUYECKOE
ypaBHEHUE, XapaKTEePUCTUKHU U CBOMCTBA ILIUIICA.

19. Onpenenenue, KAHOHUYECKOE YPaBHEHUE, XapaKTEPUCTUKU U CBOMCTBA T'MIIEPOOIIBI.
20. Onpenenenne, KAHOHNIECKOE YPABHEHHE, XapaKTEPUCTHKH U CBOICTBA 1MapadoJIbL.

21. OOmee ypaBHEHHE IOBEPXHOCTH BTOPOro mopsiaka. Dimurncoua. KaHoHuueckoe
YpaBHEHUE U CBOMCTBA.

22. 'unepOonouasl. KanoHnueckue ypaBHEHHs U CBOMCTBA.

23. [Tapabononapl. KaHoHWYeCKHe ypaBHEHUS U CBOWCTBA.

24. Konyc ¥ IUIMHJPBI BTOpOro nopsiaka. Kanonnyeckue ypaBHEHHS U CBOMCTBA.
25. I'pynna, kosb110, osie. OCHOBHBIE OMPEIENICHUS U IPUMEPBHI.

26. KonpI10 ¥ moJie BEIYETOB.

Busersl k ycTHOMY JK3ameHy B 1-M ceMmecTpe
buser Ne 1

1. IpocrpanctBo R" . IIpocrpanctBo marpurr, M mp. Ilpocreiimue omepamuu ¢
MaTpULAMHU U UX CBOMCTBA.

2. Paznuunble BUABI ypaBHEHHHM JIMHUU HA IUIOCKOCTH, IMOBEPXHOCTH W JIMHUM B
npocTpaHcTBe. Anredpandeckie U TPaHCLICHIEHTHBIE JIMHUU (TIOBEPXHOCTH).

3. 3agaua
buner Ne 2
1. YMHOX€eHMe MaTpUI] U €r0 CBOWCTBA.

2. Pa3nuunble BUABI YpaBHEHUN MPSMOM Ha TUIOCKOCTHU: BEKTOPHOE, KAHOHUYECKOE,
napameTpuueckue, odiiee, ¢ yriaoBeIM KodhduimeHTom, B oTpe3kax. PacctossHue OT TOUKH 10
IPSIMOA.

3. 3agaua

buter Ne 3
1. ITpoctpanctBo Vi, n=1, 2, 3. JIuHeitHas 3aBUCUMOCTb BEKTOpOB U3 Vi, N =1, 2, 3,
u R", n € N . CpoiicTBa JINHEHHON 3aBUCUMOCTH

2. Pa3znuuHble BUIBI YpaBHEHHUH TJIOCKOCTH: B BEKTOPHOH (hopme, mapameTpudeckue,
obmree, B oTpe3kax. PaccTostHuEe OT TOYKH 70 TIIOCKOCTH.

3. 3amaua
buset Ne 4

1. Cps3p nuHelHOW 3aBucuMocTH B Vn , n = 1, 2, 3, ¢ KOJJIMHEAPHOCTHIO H
KOMIUTAHAPHOCTRIO. Pelenune 3a1auu o nuHeiHoi 3aBucumoctd B R", n e N.
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2. PaznuuHble BHUIBl ypaBHEHUHN IpPsAMOM B NPOCTPAHCTBE. ['€OMETpUUYECKUI CMBICI
koa(urmenToB ypaBHeHuil. [lepexom oT 0OJHUX YpaBHEHUM K APYTUM.

3. 3amaua
Buner Ne 5
1. ba3uc u koopaunatel B Vn . Xapakrepuzanus 6a3zucos B Vi, V2, V3 . PazmepHocTs.

2. OOmee ypaBHEHHE JIMHUM BTOporo mopsaka. OmnpenencHne, KaHOHHYECKOE
ypaBHEHHE, XapaKTEPUCTUKU M CBOMCTBA DIUIHIICA.

3. 3amaua

buiter Ne 6

1. Apdunnas u pnexaptoBa (NPSIMOYrojbHAsl) CUCTEMBl KOOpPIAMHAT HA TPSMOW, Ha
IUIOCKOCTH U B NPOCTPAHCTBE. BbluncieHue AMUMH M pacCTOSHUM B JAEKapTOBBIX KOOpPIMHATAX.
[TonsipHas cucteMa KOOPAUHAT HA INIOCKOCTH.

2. Omnpenenenne, KAHOHUYECKOE ypaBHEHUE, XapaKTEPUCTUKUA U CBOWCTBA THIEPOOIIBI.
3. 3agaua
Buner Ne 7

1. BekTopHasi u ckajisipHasi MPOSKIIUKA BEKTOpPA HA OCh U UX CBOMCTBA. [ 'eomeTpuueckuit
CMBICJI IE€KAPTOBBIX KOOPAUHAT.

2. Ompenenenrie, KAHOHUYECKOE ypaBHEHUE, XapaKTEPUCTUKU U CBOMCTBA MapaloIIbl.
3. 3agaua
Buner Ne 8

1. CkansgpHoe mpOU3BEIEHUE T'€OMETPUUECKUX BEKTOPOB M €ro CBOICTBa.
OpTroHOpMHUpPOBaHHBIN Oa3uc. Beruncienne cKaasipHOro NMPOU3BEACHHUS], [UIMH BEKTOPOB U YIJIOB
MEX/1y HUMH B IEKapTOBBIX KOOpIUHATAX.

2. OO6miee ypaBHEHHE MOBEPXHOCTH BTOPOTO TMOpsiaka. Dmmrncous. KaHoHuueckoe
ypaBHEHHE U CBOWCTBA.

3. 3agauga
buner Ne 9
1. Onpenenenue U CBOMCTBA BEKTOPHOTO MTPOU3BEACHHUS.
2. 'mnep6omnouasl. KaHoHMueckne ypaBHEHHS U CBONCTBA.
3. 3agaua
buner Ne 10
1. Onpenenenue, TeOMETPUYECKUI CMBICI U CBOIMCTBA CMEUIAHHOTO MTPOU3BEIECHUS.
2. [NapabGononasl. KanoHnueckue ypaBHEHUS U CBOMCTBA.
3. 3agauga
buner Ne 11
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1. Matpuna nepexona oT ogHoro Oasuca Kk apyromy. IIpeoOpasoBanue aduHHBIX
KOOpJMHAT Ha IUIOCKOCTH M B mpocTpaHcTBe. [IpeoOpazoBaHme MeKapTOBBIX KOOpPAWHAT Ha
m1ockocT. CABUT U MOBOPOT.

2. Konyc n nunuHapsl BToporo nopsiika. Kanonnueckue ypaBHEHUsI U CBOMCTBa
3. 3agaua

buier Ne 12

1. KoMIIJIeKCHOE YHCIIO KaK yIOpsJOYCHHAs TTapa JeHCTBUTENIBHBIX uncels. Onepanuu ¢
KOMIUICKCHBIMU 4YHCTIaMH, WX cBoicTBa. [lepexon k anreOpanmueckoit opme. CompspkéHHOE
KOMILIEKCHOE YHCII0, CBOMCTBA COMpPsKEeHUs. M300pakeHre KOMIUIEKCHBIX YUCEI Ha MJIOCKOCTH.
Mopyinp 1 apryMeHT.

2. I'pyninia, konb110, nose. OCHOBHBIE ONPEICTICHUS U TPUMEPBI.
3. 3amaua
buner Ne 13

1. JleficTBUS C KOMILJIEKCHBIMH YHCIIAMU B TPUTOHOMETPUYECKOW (opme (YMHOKEHHE,
JIeJIEHNE, BO3BEICHHUE B CTENIEHb, U3BJICUECHUE KOPHS).

2. KoJp11o 1 moJjie BEIUETOB.
3. 3agaua
buner Ne 14

1. KommiekcHOE YuClIO KaK ynopsii0YeHHas napa JeHCTBUTENbHBIX yncen. Onepauuu ¢
KOMIUIEKCHBIMU 4YHcTIaMH, uX cBoicTBa. [lepexox k anrebpaunueckoit popme. CompspkE€HHOE
KOMIUIEKCHOE YHCII0, CBOMCTBA conpsikeHus. M300pakeHne KOMIUIEKCHBIX YHUCEN Ha IIIOCKOCTH.
Mopnynb 1 aprymeHT.

2. PaznuuHble BHJBl ypaBHEHUH IPSAMOM B NPOCTPAHCTBE. ['€OMETpPUUYECKUN CMBICI
Ko3(¢umeHToB ypaBHeHU. [lepexo1 oT 01HUX ypaBHEHM K IPYTHM.

3. 3agauga
buner Ne 15

1. JleficTBUS C KOMIUIEKCHBIMU YHUCJIaMH B TPUTOHOMETPUYECKOH (hopme (YMHOKEHHE,
JieJIeHNEe, BO3BE/ICHUE B CTEIICHb, U3BJICUCHUE KOPH).

2. OOmiee ypaBHEHHE JHMHUU BTOpOro mopsaka. OrnpesaeneHne, KaHOHUYECKOE
ypaBHEHHUE, XapaKTEPUCTUKH U CBOMCTBA AJTUIICA.

3. 3agauga
I[IpuMepHBIE BAPpUAHT /151 TUCHbMEHHOTO JK3aMeHa B 1-M cemecTpe

1. lansr Bektopsl a={8,4,1}, b={2,-2,1} u c={4,0,3}. Haiigure Bekrop d miunsI 1,
NepHEeHANKYISIPHBI BEKTOpaM & U b 1 HanpaBiieHHBIH Tak, 4TOOBI Tpoliky &, b, ¢ u a,b,d umenn
MPOTHUBOIOJIOXKHYIO OpHEHTAIN0. KOOpIMHATEI BEKTOPOB JJaHbI B OPTOHOPMHPOBAHHOM Oa3uce.

2. CocTaBbTe KAHOHUYECKOE U 00I1Iee YpaBHEHUSI OMCCEKTPUCHI TYIIOTO yIila MEXKAY
NPSIMBIMHU Ha TJIOCKOCTH
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CucreMa KOOpAMHAT JEKapTOBA.

3. Haiinure paccrostaue ot Touku (1,3,5) 1o npsimoit
2x+y+z-1=0,
3X+y+22-3=0.

Cucrema KOOpIMHAT JIEKapTOBA.

4. Haiiiute SKCICHTPUCHUTET AJUIHIICA, 3Has, YTO CTOPOHBI BIIMCAHHOTO B HETO KBaapara
MPOXOJIAT Yepe3 OKYCHI.

5. HailiguTe Bce 3HaUYEHUS KOPHS, BBITIOJIHSS JICUCTBUS B TPUTOHOMETpHYECKOM popme:

Bomnpocs! k 3k3aMeHy BO 2-M ceMecTpe

1. Onpenenurens nopsaka N . CeoiicTBa onpenenurens. Beraucinenue meronom ["aycca.
2. IIpaBunio Kpamepa.

3. Paznoxxenue onpeneauTes mo cTpoke (cTonoiry).

4. O6parnas matpuna. Teopema 06 o6parHoii Marpune. CriocoObl Berumcaenus A~ 1 .

5. MHoOrouieHsl ¥ AEUCTBUS ¢ HUMH. TeopeMa 0 JEIEHUH C OCTATKOM.

6. HO/I nByx MmHorouneHoB. Anroputm EBkiuza .

7. HenpuBoauMmble MHOrowieHbl. PasnoxeHWe B NPOU3BEACHUE HEMPUBOIAUMBIX.
HenpuBoaumeie muorowiensl Hax R mwHan C.

8. Kopenb MHorounena. Kparueie kopau u auddepeniiupoBanue. OcHOBHas Teopema
anreopsl.

9. 3amaua wuHTepnosAuMM MHoOrowieHamu. CylecTBOBaHME M €IUHCTBEHHOCTb
WHTEPHOJIALMOHHOrO0 MHOTOWIeHa. Popmyisl Jlarpanka u HeroToHa.

10. Ompenenenvie M TpUMEpPHl JUHEHHBIX IMPOCTPAHCTB. JIMHEWHass 3aBUCUMOCTb M
HE3aBHCUMOCTh, UX CBOMCTBA.

11. Jlemma o nByx cucremax BEKTOPOB. basuc, pasmMepHOCTb, KoopauHatel. IlonsaTue o
0ECKOHEUHOMEPHBIX TPOCTPAHCTBAX.

12. JleiicTBUsI ¢ BEKTOpaMHU B KoopAHHATaX. M3oMoppu3M JTuHEHHBIX TPOCTPAHCTB U €T0
cBoiicTBa. Teopema 00 uzomopdusme. Ilpumepsr H30MOPPHBIX TPOCTPAHCTB.

13. TlommpoctpanctBa. CymMmMa M nepecedyeHHe MOANpocTpaHcTB. Teopema o
pa3MepHOCTAX CyMMbI U niepecedeHust. [Ipsimas cyMMa moanpocTpaHCTB.
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14. Panr matpunbl. Teopema o panre. MeToibl BBIYMCIIEHUS PAaHTa MaTPULBL.

15. Onpenenenue U npuUMepsl JTUHEUHBIX ONEepaTopoB. MaTpuila JMHEHHOTO OnepaTopa,
ee MpUMEHEHHUe JIIsl HaX0XKJIeHUsl KoopauHaT o0pa3a BekTopa. MI3MeHeHre MaTpullbl TMHEHHOTO
orepaTopa Ipu U3MEHEHuu Oasuca.

16. JleiicTBusi ¢ TMHEHHBIMU OriepaTopaMu. MaTpHIbl COOTBETCTBYIOLIUX OIEPATOPOB.

17. Slapo m o6pa3 nuHelHoro omeparopa. Teopema o panre u aedekre. OnpeneneHue
panra u aedekra o MaTpHiie orneparopa.

18. ObparHslii oneparop, ero JuHeHHOCTh. OOPaTUMOCTh U HEBBIPOXKICHHOCTD. Jpyrue
KPUTEPUH HEBBIPOKACHHOCTH OIIEpaTopa.

19. CoOcTBeHHBIE BEKTOPhI M COOCTBEHHBIC 3HAYCHUS JIMHEHHOTO oOIlepaTopa.
XapakTepuCTUYECKU MHOTOUYICH OIepaTropa, HE3aBUCUMOCTh OT 0Oa3uca. Bwruucienue
COOCTBEHHBIX 3HAYEHHI U COOCTBEHHBIX BEKTOPOB.

20. Ompenenenrie W NPUMEPHl €BKJIMIOBBIX MPOCTPAHCTB. JIMHEIHAsT HE3aBUCHMOCTh
OPTOTOHAJILHON CUCTEMBI.

21. JlnuHa u yron B eBKIM0BOM npocTpanctBe. HepaBenctso Komm — ByHskoBckoro.

22. OproroHajabHbII U OPTOHOPMUPOBAHHBIM 0a3UChl B E€BKJIMJIOBOM IIPOCTPAHCTBE.
[TpeumyiiectBa oproHOpMUpOBaHHOTrO Oazuca. Oproronanusanus ['pama - IlImuara.

23. OproroHajbHOE JAOIOJHEHUE K IMOANPOCTPAHCTBY €BKIMJOBA IPOCTPAHCTBA, €0
cBoiicTBa. JIBe 3a/1a4M O BBIYKMCIICHHH OPTOrOHAIBHOTO jJonoiaHeHus B R".

24. PaccrosHMEe B €BKJIMJOBOM IPOCTpaHCTBE. PaccrosHue OT TOUKH [0
MOANPOCTPAHCTBA.

25. bunuueitnpie u kBagpatuuHble (opmbl. [IpuBenenue kBaapaTUUHON (OPMBI K
kaHoHnueckoMmy Buny. Kpurepuit CusbBecTpa moJIoKUTEIbHONU ONMPEAeIEHHOCTH KBAIPAaTHYHON

(bopMmBl.

Busiersl K yCTHOMY JK3aMeHY BO 2-M ceMecTpe
Buster Ne 1
1. Onpenenurens nopsiaka n . CoiicTBa onpeaenurens. Berancnenne metoaom [aycca.

2. TlogmpoctpancTBa  JMHEWHOro  mpoctpaHctBa. CymmMa U IEpecedeHHe
HNOJANPOCTpaHCTB. TeopemMa O pa3MEepHOCTAX CyMMbl U mepeceueHus. llpsmas cymma
MOJANPOCTPAHCTB.

3. 3anaua
buner Ne 2
1. ITpaBuno Kpamepa pelieHus: CUCTEMbI IMHENHBIX YPAaBHEHUN.
2. Panr marpunel. Teopema o panre. MeToasl BEIYMCIEHUS pAHTa MaTPULBL.
3. 3amaga
buner Ne 3

1. Pa3noxxeHue onpenenuTens Mo CTpoke (CTooIry).
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2. Onpenenenue U MpUMEPHI JIMHEWHBIX OllepaTopoB. Marpuiua JIMHEHHOro onepaTopa,
ee MPUMEHEHNUE JJIs HaX0XKJICHHUs KOOpIUHAT 00pa3a BekTopa. MI3MeHeHne MaTpuLibl JIMHEHHOTro
oreparopa Ipu U3MEeHeHuH Oazuca.

3. 3agaua
buner Ne 4
1. . O6paruas marpuna. Teopema 06 o6patHoit MaTpule. CocoOsl Berunciaenus A1,

2. JleficTBHsI ¢ BEKTOpaMH B KoopauHartax. M3omopdus3m IMHEHHBIX MPOCTPAHCTB U €TO
cBoiicTBa. Teopema 06 uzomopdusme. Ilpumepsl H30MOPPHBIX TPOCTPAHCTB.

3. 3amaua
buner Ne 5
1. . MHOrOwWIEHbI U AeUCTBUS ¢ HUMHU. TeopeMa o IeIEHUU C OCTATKOM.

2. Slopo u ob6pa3 nuHeiHOro omeparopa. Teopema o panre u nedexre. OnpeneneHue
panra u aedekra 1o MaTpHiie orneparopa.

3. 3agaua
buner Ne 6
1. HOJIl nByx mHorouneHoB. Anroputm EBkiuza .

2. ObpatHblii onepartop, ero JuHeHHOCcTb. OOpPaTUMOCTh U HEBBIPOKACHHOCTb. Jpyrue
KPUTEPUU HEBBIPOKICHHOCTH OIepaTopa.

3. 3agauga
buer Ne 7

1. HenpuBomumble MHOrouwieHbl. Pa3noxeHue B IPOU3BENECHHUE HENPUBOAMMBIX.
Henpusonumeie MHOrOounensl Hax R mHan C.

2. OmpeneneHue ¥ TPUMEPHl E€BKIUIOBBIX MPOCTpaHCTB. JInHeWHas HE3aBUCHUMOCTH
OPTOTOHAJILHOW CUCTEMBI.

3. 3agaua
Bumer Ne 8

1. Kopenp muorounena. Kparueie kopau u auddepennupoBanue. OCHOBHas Teopema
anreopsl.

2. JlnvHa ¥ yroi B eBKJINI0BOM NpocTpaHcTBe. HepasernctBo Komm — byHsikoBckoro.
3. 3agauga
buiter Ne 9

1. 33)121‘13 HHTEPIOJIAONHA  MHOI'OYJICHAMMU. CymeCTBOBaHI/Ie n CAUMHCTBCHHOCTH
HHTCPNOJIATUOHHOI'O MHOT'OYJICHA. CDOpMy.TILI JIarpacha u HproToHa.

2. CoOcTBeHHBIE BEKTOPhI W COOCTBEHHBIC 3HAUEHUS JIMHEHHOTO oOIlepaTopa.
XapakTepuCTUYECKUH MHOTOWIEH OIlepaTopa, HE3aBUCUMOCTh OT 0a3uca. Beruucnenue
COOCTBEHHBIX 3HAYEHHUI U COOCTBEHHBIX BEKTOPOB.

3. 3agauga
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buier Ne 10

1. Omnpenenenve W NpuMeEpbl JUHEHHBIX MpocTpaHCTB. JIMHEWHAs 3aBUCUMOCTb H
HE3aBHCHUMOCTb, UX CBOWCTBA.

2. OpTOroHaJpHBIH W OPTOHOPMHUPOBAHHBI 0a3MChl B EBKIUJOBOM IIPOCTPAHCTBE.
[TpeumyiiectBa oproHOpMHUpOBaHHOrO Oazuca. Oproronanusauus ['pama - IImuara.

3. 3amaua
buier Ne 11

1. Jlemma o nByX cuctemax BeKTOpoB. basuc, pazmepHocTb, koopauHaThl. [loHatue o
0ECKOHEYHOMEPHBIX IPOCTPAHCTBAX.

2. OproroHanbHOE [JOINOJHEHHE K IOANPOCTPAHCTBY EBKJIMJOBA IPOCTPAHCTBA, €r0
cBoiicTBa. JIBe 3a/1a4M O BBIYKMCIICHHH OPTOrOHAIBHOTO jJomnonHeHus B R".

3. 3agaua
Bbuier Ne 12

1. JlefictBusl ¢ BeKTOpaMu B KoopauHartax. M3omopdusm aMHEHHBIX IPOCTPAHCTB U €ro
cBoiicTBa. Teopema 06 nzomopdusme. IIpumepsr H30MOPPHBIX TPOCTPAHCTB.

2. Paccrosinue B €BKJIMI0BOM MPOCTPAHCTBE. PaccTosiHue OT TOYKU JI0 MOAIPOCTPAHCTBA.
3. 3agauga
buner Ne 13

1. bununeitnpie u kBagpatuunbsie (opwmbl. IlpuBenenue kBampatuyHO (GOpPMBI K
kaHoHnueckoMmy Buny. Kpurepuit CuiibBecTpa MOJ0XKHUTEIBHON ONMPEAeIEHHOCTA KBaIPaTHIHON

(hOpMBL.

2. CoOcCTBEHHBIE BEKTOpPbl M COOCTBEHHBIE 3HAYEHMs JIMHEWHOro oOIlepaTopa.
XapakTepUCTUYECKUII MHOTOYJIEH OIleparopa, HE3aBUCUMOCTh OT ©Oas3uca. Brluucnenue
COOCTBEHHBIX 3HAUEHHUH U COOCTBEHHBIX BEKTOPOB.

3. 3agauga

[IpumepHbIii BApUAHT AJ151 NMCbMEHHOI0 IK3aMeHa BO 2-M ceMecTpe

1. Haiinure coOCTBEHHBIE 3HAUYEHHUS U COOCTBEHHBIE BEKTOPBI JIMHEWHOTO OIeparopa
A::R® - R3, MaTpuua KOTOPOro B KAHOHUYECKOM 0a3UCe UMEET BUJ

2 -1 2
5 -3 3
-1 0 =2

2. Ilpumensis wHTEpHOJIANUMOHHYIO (opmyny Jlarpawka, Hadaure MHOrowieH f(X)
HAaWMEHBIIICH CTETICHH T10 CJICIYIOIIEH TabInIle 3HAYCHH:

x| -2 -1 0 1
fx)| -2 5 6 7

3. Ilycrs L=lin (a,b,c) € R*, rme a=(2,1,1,-1), b=(1,1,3,0)$, ¢=(1,2,8,1). Haiiaute
OpPTOTOHAJIBHYIO TpoeKIuio Y BekTopa X=(5,2,-2,2)Ha moamnpocTpaHcTBO L ¥ opTOroHambHYyIO
COCTaBJISIIOLIYIO Z BEKTOpa X OTHOCUTENBHO L, a Takke paccrosiHue d(X;L) ot X o L.
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4. JlomoJIHUTE NPOU3BEICHHE JIEMEHTOB  A13824335846857 OIPEAEIUTENS CEIBMOIO
HOpsi/IKa TaK, YTOOB! NOJTYYUTh YJIEH ITOTO ONPEASIINTENS, BXOAALIMNA B HETO CO 3HAKOM MHHYC.

5. Ilycts A: R? > R? --- nuHeiiHbli oneparop, X --- COOCTBEHHBII BEKTOp oIeparopa
A?. BepHO 11, 4TO X ABJISETCA COOCTBEHHBIM BEKTOpoM omneparopa A? OtseT o6ocHYyiiTe.
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IIpaBuiia BeICTaBJIeHUSI OLIEHKH HA dK3aMeHe (B yCTHoI ¢opme)

B OK3aMCHAallMOHHBIC OMJIET BKJIIOYAETCI ABa TCOPCTHUUYCCKUX BOIIPOCA M 3aJiayda. Ha
IMOATOTOBKY K OTBETY HACTCA 1 aCTPOHOMI/I‘{CCKI/Iﬁ qgac. [lo utoram sx3amMeHa BBEICTaBIISICTCS OJHa
N3 OLICHOK: «OTIIMYHO», «XOPOLIO», KyAOBJICTBOPUTCIBHO» UJIN «HCYJOBJIICTBOPUTCIILHOY.

OneHka «OTIUYHO» BBICTABISETCA CTYACHTY, KOTOPBIH JEMOHCTPUPYET TIIyOOKOe H
IIOJIHOE BJIAJICHUE COJACpPKAHMEM Marepuana M INOHATUHHBIM anmnaparoM IUCLUILIMHBI, JAeT
pasBepHyTble, IOJHbIE M YETKHE OTBETHl Ha BONPOCHl HK3aMEHAIlMOHHOro Owuiera H
JIOTIOJIHUTEIIbHBIE BOIIPOCHI, IPABUJILHO PEILIAET 3a1a4y

O1eHKa «XOpOIIO» BBICTABIIAETCS CTYIEHTY, OTBET KOTOPOIO Ha 3K3aMEHE B ILEJIOM
COOTBETCTBYIOT yKa3aHHBIM BBILIE KPUTEPUSAM, HO OTIMYAETCS MEHbILIEH O0OCTOSTENbHOCTHIO,
1yOMHOM, 0OOCHOBAHHOCTBIO U IMOJHOTOM. B 0OTBETe MMEIOT MECTO OTJENbHBIE HETOYHOCTU
(HecymiecTBeHHbIE  OMIMOKM), KOTOPBIE  HWCIPABIAIOTCA  CAMHM  CTYIEHTOM  IIOCIIe
JIOTIOJIHUTEIbHBIX U (MJIM) YTOYHSIIOIIMX BOIPOCOB 3K3aMeHaTopa. HeoOXxoaumbIM ycioBueM
ABJISIETCA XOTS Obl YACTUYHOE PELICHHE 3a/]auu.

OI.[GHKa «YJOBJICTBOPUTCIIBHO» BBICTABIIACTCA CTYHACHTY, KOTOpLIﬁ Ja€T HECJOCTAaTOYHO
IMOJIHBIC OTBCTBLI HAa BOIIPOCHI 9K3aMCHAIIMOHHOI'O ouiera u JAOINOJIHHUTCIIbHBIC BOIIPOCHI, HO IIpH
9TOM BCC K€ ACMOHCTPUPYET HCKOTOPLIC 0a30BbIe 3HAHUS 110 npeaMeTy. HpI/I ApryMCHTalluA
OTBCTAa CTYACHT HC 00OCHOBBIBAET CBOU CYKACHUA. Ha yacth AONONMHUTENBLHBIX BOIIPOCOB
CTYACHT 3aTpyAHACTCA JaThb OTBET UJINM OACT HCBECPHBIC OTBCTHI.

OneHka «Hey10BIETBOPUTEIBHO» BBICTABIISIETCS CTYJIEHTY, KOTOPbI HE JEMOHCTPUPYET
3HAHUA 6a3013},1x OOHITUI U PE3YIbTATOB, HE B COCTOAHUU PCIIWTH 3aaa4y, IJIOXO OTBCHACT HaA
JOIIOJIHUTCIIBHBIC BOIIPOCHI, HEC BJIaAcCT HOHSITUNHBIM MaTcpruajiIoM JOUCILIUITIIINHEBIL.
I[OHOJ'IHI/ITCJ'IBHBIG U YTOUHAIOUIMEC BOIPOCHI 5K3aMCHATOpAa HC MPUBOAAT K KOPPEKIIMKU OTBCTOB
CTyJACHTA. Ha OCHOBHYIO YaCTh AOIOJHHUTCIBbHBIX BOIIPOCOB CTYACHT 3aTPyAHACTCA OATh OTBET
UM Oa€T HEBCPHBIC OTBCTHI. KpOMe TOro, OII€CHKa «HCYJIOBJ'ICTBOPI/ITGJ'II)HO» MOXKET 6I)ITB
BBICTABJICHA npu HE3HAHUHN KaKux-To 62130BI>IX HOHSITUI u PE3YIbTATOB. OHGHKa
«HGYHOBJ'IGTBOPI/ITCJIBHO» BBICTABJIACTCA TaKXKC CTYACHTY, KOTOpI:Iﬁ B3s1J1 3K3aM€HaHHOHHLIﬁ
OmJIeT, HO OTBEYATh OTKA3aJICH.

IIpaBuiia BbICTaBJICHUS OLIEHKH HA 3K3aMeHe (B NMCbMeHHOoil ¢popme)

CryaeHTy mpemyaraeTcsi MHANBUIYATbHBIN BapHaHT 3aJaHui, cojepkamuii 4-6 3amad.
Ha BrimosiHeHWE M TIpEACTaBIICHHE 3a/JaHHil JlaeTcs He MeHee 3-X 4acoB. [Ipu orneHuBaHUHN
BBITIOJIHEHHBIX 3aIaHUH MOXET UCIIOJIb30BaThCS CIEAYIOIAs CUCTEMA OLIEHOK 3a OJHO 3aaHHUE:

+ (4 6amna) — 3aaHKe BBITIOJIHEHO MTOJIHOCTHIO, 0€3 OMIMO0K;
+. (3 6amna) — 3a1aHKe BHIMOJIHEHO C HE3HAUYUTEIHHON OIIMOKOM UITH MOYTH MOJIHOCTHIO;

+- (2 Oamra) — 3aJaHUe BBINOJHEHO C CYIIECTBEHHOW OIIMOKONH WM HpPUMEPHO
HaIOJIOBUHY;

-+ (1 68.J'IJ'I) — JIMIIb KAKHUC-TO 3JICMCHTBI IPCACTABIICHHOTO OTBETA MOTYT OBITH OLICHCHEI
IOJIOKHUTEIIBHO.
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HpI/I TAaKOM IIOAXOAC 3aaHN CUUTAOTCA NPUMCPHO PABHOICHHLIMU IO TPYAOCMKOCTH.

[Ipu mpoBepke pabOThI B KaXKJIOM 3aJaHUM OTMEYaroTcs HemoctaTku (B Qopme,
JOCTYITHOW CTYJCHTY), U TEM CaMbIM OOBSICHIETCS MOCTaBJICHHbIC OaylTbl 3a 3amanus. [1ycts k —
YHCIIO0 3a7a4 B IMpEaoKeHHOM BapuaHnte (Hampumep, k=5). Ompenensiercss obmee uucio M

M
0aiy1oB, HAOpaHHBIX CTYJIEHTOM. OleHKa 3aBUCUT OT BEJIMYUHBI OTHOIICHUS = v Tae N=4k —
MaKCHUMaJbHOE BO3MOXKHOE YHCIO OaiioB 3a pabory. Bo3MokHas rpajganmst OIICHOK
CIICAYIOIIAs:

0.75

IN

r<1 - oleHKa «OTIHYHOY;

A

0.60 < r<0.75 - oLEHKA «XOpOLIO»;

0.26 < r<0.59 - omeHKa «yIOBICTBOPUTEIHHON;

0< r<0.25 - omeHKa «HEYTOBICTBOPUTEIHLHOY.

Ecau 3apganus umeroT CYHICCTBCHHO PA3JIMYHYKO TPYAOCMKOCTbH (CJ'IO)KHOCTB), TO HX
MaKCHUMaJIbHas OLCHKa MOXKCT OBITh paanquﬁ. B sTom CJIydac B YKA3aHHYIO CXEMY BHOCATCA
COOTBCTCTBYIOIIHNEC U3MCHCHMU.

3a npenoaaBaTejicM UMCCTCA IMPABO YYUTLIBATh HA 3K3aMCHC B ITOJIOKUTCIIBHYIO CTOPOHY
pa60Ty CTYACHTA B CECMECTPC.
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IIpuaoxenne Ne2
K pado4eil nporpaMmme IMCUUNIMHBI
«AJuredpa u reoMmeTpus»

MeToauuyecKue YKa3aHuA QJI CTYACHTOB 110 OCBOCHHUIO JTHCIUIIJINHBI

1.TpeGoBanus K NPAKTHYECKUM YMEHHUSAM M HABBIKAM CTY/I€HTA.
TeMaTHKa OCHOBHBIX YIIPAKHEHU

HJ’I?I YCHGHIHOﬁ caa4yn S3K3aMCHa CTYACHT MOOJDKCH YMCTh pellaTh 3aJadd, KOTOPBIC
COOTBCTCTBYIOT HpHBeI[eHHOfI BBIIIC IIpOrpaMmc. OI[HaKO HaM  KaXCTCsa  II0JIC3HBIM
JOIIOJIHUTECIIbHO BBIACIIUTh TEMATUKY OCHOBHBIX 3a1a4.

B nepBom cemecTpe CTyIEHT IpeXkae BCEro JOJKEH XOPOLIO OCBOMTh Meron l'aycca
pelLIeHHs] CUCTEM JIMHEMHBIX YpaBHEHHUH; K 3TON NpoLeaype CBOIATCS MHOTHE 3aJaud Kypca.
TpebOyercs, panee, OCBOMTH MPOCTEHIINE ONEpalMd C MaTPUIIAMH, YMHOXXCHHE MAaTpHIL,
BBIYMCIICHHE MHOT'OWJIEHA OT MaTPUIBL.

ITo TemaM BEKTOPHOM aireOpbl HyKHO yMETh pelIaTh 337a4l Ha JIMHEHHYI0 3aBUCUMOCTb
Y HE3aBUCHMOCTb BEKTOPOB; Ha OCHOBHBIE JICHCTBUSA C BEKTOPaMH, B TOM YHCJIE B KOOPJMHATAX;
Ha BBIYUCJICHUE IPOCKLMKM BEKTOpa HAa OChb M Ha IUIOCKOCTb; HA CKAILIPHOE, BEKTOPHOE U
CMELIaHHOE NPOMU3BENCHM. B 4acTHOCTH, Ha0 yMETh ONPENEIATh OPUEHTALHIO IMap U TPOEK
BEKTOPOB, HAXOJUTh IUIOLIAM MapajuleJorpaMMOB M 00BbEMBI MapaiesIeNUIe 0B, HATAHYThIX
Ha BEKTOpBI, 110 MX KOOpJAMHATAM. YMETh pEIlaTh 3aJa4d, CBA3aHHBIE C JEICHUEM OTpE3Ka B
JJAHHOM OTHOLIEHUMU.

CTyz#eHT 0JKEH yMETh COCTaBUTh PAaBEHCTBA, CBA3BIBAIONINE KOOPIUHATHI OJHON U TOM
K€ TOYKU B JIBYX JIEKAPTOBBIX CHCTEMax KOOPAHMHAT HA TUIOCKOCTH (TPEAIoNaraercs, YrTo oJHa
U3 HHUX TOJIy4aeTCsl M3 JPYrol ¢ MOMOUIBIO IOCIEIOBATEIbHBIX MOBOPOTA M MapauIeIbHOTO
nepeHoca).

ITo temam «lIpsiMasd Ha 1uiockocTH», «IIMOCKOCTH M IpsiMas B IPOCTPAHCTBE» MPEKIE
BCEr0 HAJl0 OCBOUTH BCE BUbI YPABHEHHUU NPSIMOM M IJIOCKOCTH, 3HATh T€OMETPUYECKUN CMBICI
KO3(QUIIMEHTOB ypaBHEHMH, yMeTh HMX COCTaBIATh, MEPEXOAUTh OT OJHUX YpPaBHEHHH K
apyruMm. OTMETHM Tak)K€ OCHOBHBIE 3aJaud Ha B3aUMHOE PACIIOJIOKEHHE TOYEK, MPSIMBIX U
IJIOCKOCTEM, 3aJa4d HAa BBIUMCIEHUE IPOCKLUUN, PACCTOSHUN W HAXOXICHUE YpaBHEHUU
neprneHauKkynsapos. Crienyer oOpaTuTh BHMMaHHE Ha BO3MOXKHOCTh DPELIEHUS ATHX 3a/1ad C
MIOMOILBIO KOMITBIOTEPA.

IIo teme «JIMHMM BTOpPOro MOpPSAAKa» HAL0 HAYYUTHCSA COCTABIIATH U MCIOJIB30BAaTh
KaHOHMYECKHE M OJM3KHE K HUM YpaBHEHUS JJUIMIICA, TUIEpOONbl U mapalosibl, ONpeNesTh
XapaKTEPUCTUKH DTUX JINHUMN.

Bo BTOpOoM cemecrpe Meron [aycca Hago ymeTh INPUMEHATH JUISl BBIYMCIICHMS
onpenenuTeNnelf, HaXOXKJICHHs paHra MaTpUllbl U paHra CHCTEMbl BEKTOPOB, BBIYMCICHHS
00paTHON MaTpHUIIBI.

s 3aa4 BTOPOIro CeMeCTpa OTMCTUM 3aJadd Ha HAXOXKJICHUC 0asuca u PasSMEPHOCTHU
KOHKPCETHOT'O IMOAIIPOCTPAHCTBA JIMHENHOT O MMpOCTPAHCTBA, B YaCTHOCTH, JIMHEHHON 000JI0YKH
JaHHBIX BCEKTOPOB WM MMOAIIPOCTPAHCTBA pemeHHﬁ O)IHOpO)IHOﬁ CHCTEMBI JIMHEHHBIX
ypaBHCHHﬁ. HY)KHO YMCETH pCHIaTh 3aaa4u Ha OIPCACICHUC paSMepHOCTCﬁ u 0a3McoB CYMMBI U
NEPECCUCHUA ABYX IMOAIIPOCTPAHCTB.
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Jlnist TaHHOTO JIMHEHHOTO oreparopa TpeOyeTcsi yMeTh HaXOJUTh €ro MaTpUIly B JTAaHHOM
0asuce, 3HATh COOTBETCTBUE MEXKY JCHCTBHUAMH C ONEPATOPaMH U MX MATPUI[AMHU. 3HATH, YTO
U3MCHCHHE MATPUIIBI IPU U3MEHEHHH 0a3uca OMHUChIBACTCS MPeoOpa30BaHUEM MOA00US U YMETh
HNPUMEHSATh CBOMCTBA MOMOOHBIX MATpHIl (HApUMep, Ui SKOHOMHUH BbluucicHui). Tpedyercs
ompeAenaTh 0a3uchl W Pa3MEPHOCTH sAapa W o0pas3a omeparopa, HAXOAUTh COOCTBEHHBIC
3HAYCHHS U COOCTBEHHBIC BEKTOPHI

Hano 3HaTh, uTO Takoe OWIMHEHHbIE U KBaJpaTHUHbIe (JOPMBI, KaK OHH 3allMCHIBAIOTCS B
KOOpJMHATAX, KaK MEHSIOTCS WX MATPHIIBI MPU W3MEeHEeHuU Oaszuca. Hy)kHO yMeTh MPHBOIUTH
KBaJIpaTUUHYI0 (OpMYy K KaHOHMUYECKOMY BHJY M OTBETUTh Ha BOIPOC O €€ MOJIOKUTEIHHON
ONpeIeIEHHOCTH (MJIU MPUHAJJICKHOCTH K APYTUM KJlaccaM 3HaKOBOM OMpeeIEHHOCTH). 3HATh,
YTO TaKO€ MHAECKCHl MHEPLIUHU, PAHT U CUTHATypa KBaJpaTUUYHON (OPMBI U YMETh HaXOIUTh 3TU
XapaKTEPUCTUKH.

[To Teme «EBKIMIOBBI MPOCTPAHCTBa» TPEOYETCS OCBOUTH MPOLIECC OPTOrOHAIU3ALUH,
yMETh HaXxOJUTh OPTOHOPMMPOBAHHBIA 0a3uc MOANPOCTPAHCTBA W pEUIaTh 3aJauyd B
COOTBETCTBYIOIIMX KOOpAMHATaX. YMETh HaXOIUTh Oa3uC OpPTOTOHAIBHOTO JOMOJHEHHUS K
HOAIIPOCTPAHCTBY, 3aJaBaTb OPTOIOHAIBHOE JOIOJHEHUE K IOAIPOCTPAHCTBY KakK B BHIE
MHOXECTBA PEIICHUM CHCTEMbI JIMHEHHBIX OJAHOPOJIHBIX YPaBHEHHUW, TaK U B BUJC JIMHEWHOU
000JIOYKM JAaHHBIX BEKTOpoB. [l JaHHOro BeKTOpa TpeOyeTcss yMeTb HaXOAMUTh €ro
OPTOTOHAJIBHYIO NPOCKIHUIO Ha JaHHOE MOAIIPOCTPAHCTBO U OPTOTOHAJIBHYIO COCTABIAIOUIYIO, a
TAK)K€ BBIUUCIIATH PACCTOSHUE 10 3TOrO IOAIIPOCTPAHCTBA.

2. [lepBoKypCcHUKaM MAaTEeMaTH4eCKOI0 (paKy/JIbTeTa 0 CAMOCTOSITeIbHOI padoTe

ABTOp cuMTaeT 1eNecOO0pa3HBIM HW3JO0XKHUTh HEKOTOPBIE CBOM COOOPaXEHHS TI0
BOIPOCAM, CBSI3aHHBIM C U3YYCHHEM JHUCIUILUIMHBI «Aredpa U reOMeTpHs», IPYTUX ITUCIUILTHH
1 00ydeHUEM Ha MaTeMaTHIeCKOM (aKyJIbTeTe BOOOIIIE.

Wrak, BBl BbIOpasiM JUId Bamero oOpa3oBaHMs MaTeMaTHYeCKUil (axyiabTeT
KJIACCUYECKOTI0 YHUBEPCUTETA. DTO 03HAUAET. YTO B BALIEM JUILIOME OyZeT 0003Ha4Y€HO, YTO BbI
ABIsieTeCh OakaJaBpoM MaTematudeckoro mnpodwmid. Kakue ycioBust HEOOXOIUMBI JUIs
oBiajieHus npodeccueit Mmarematrka? [1o MHEHUIO aBTOpa, TAKUX YCIOBUH MSATh:

- TBEPABIN XapaKTep;

- KpUTHYECKOE OTHOIIEHHE K ceOe;

- CcHOCOOHOCTh 3aHMMAThCS MATEMATUKON U XKeJIaHHUe ATO JIeNaTh;

- peryiisApHBIC 3aHATHS MAaTEMaTUKOU;

- XOpollee 310POBBE.

Od4eHp 4acTo HE BCE ITU JJIEMEHTHI MMEIOTCA B HAJIUYMM; B 3TOM CIy4yac HAa4MHATh
HY)KHO € pabOThl IO TeM MO3UIMAM, I/Ie Bbl CaMM BUIUTE CBOM HepocTaTku. OJHAKO Jaxke B
cilyyae, KOrja 3TH YCJIOBUSL COOJIIOJIEHBI, B OOYYE€HHH CTyJEHTa MOTYT HPUCYTCTBOBATh
OIIpPEACIIEHHBIC TPYIHOCTH.

OpHa 13 IVIaBHBIX 3aKJIK0YAETCSA B TOM, YTO CTYJEHTBI YaCTO HEMPABWIBHO OTBEYAIOT IS
ce0st Ha BOMpPOC, B 4YEM 3aKJIIOYAeTCsl IOHMMaHUEe B MaTeMaTUKe, KAaKOB UX YPOBEHb ITOHUMAaHUS,
KAaKOBa CTEIIEHb MAaTEMaTU3alUU UX MBINUICHMS. J[€JI0 B TOM, UTO Ja)ke PETyJISIPHOE IOCELIEHUE
JEKIMM M MPaKTHYECKUX 3aHATHUN HE TapaHTHUPYeT XOpOILIEro IMOHMMaHWs mnpeamera. Jluns
yCBOEHHMsI MaTepuaiia TpeOyercs Oouiblas CcaMOCTOSATENbHAs paboTa MO TEOPETUYECKUM
BOIPOCAaM U PEIIEHUIO 3a7ady. 3HaTh, NOMHHUTH ONpENENCeHUS U (OPMYIUPOBKH TEOPEM,
KOHEYHO, He0OXO0MMO, HO 3TO €€ He 3HAYMUT IMOJIHOCTBIO MOHUMAaTh Marepuan. He cremyer
3ay4uMBaTh MaTeMaTHueckue (hakThl TaK, KaK ydaT, Hampumep, ctuxu. Hano BeipaboTath B cebe
IPUBBIUKY OCMBICISATH UX, O0IyMbIBaTh, aHAJIM3UPOBATh. TaK, «YUCTOE» 3HAHHME OMpPECNCHHS

30



0e3 yMeHHS €ero TMPHUMEHITh B HECIOXHOW CHTyallMd JOJDKHO OBITh  OIICHEHO
HEYJIOBJIETBOPUTEIHHO.

Hampumep, CTyZIeHT MOXKET BBIYYUTh U NPOIAEMOHCTPUPOBATH OIPEACIICHUE MaTpPUILIbI
JMHEWHOro oleparopa B JaHHOM Oa3uce: 3TO MaTpuiia, K-ii cronder; KOTOpOH COIEPIKUT
KOOpJAMHATHI 00pa3a K-ro 6asucHOro Bekropa B 3ToM Oasuce. OmHAKO 3a/avya HAWTH MATPHILY
oneparopa auddeperuupoanuss D : Ri[t]> Rit] B 6asuce 1 +t, 1 - t oka3biBaeTcs it HETO
HEMOCWJIBHOW. Y aBTOpa HAKONWJIOCh MHOIO IPUMEpPOB Takoro copra. Hayuurecs
CaMOCTOSITENIFHO TPOTHO3MPOBATH 1MOI00HKIE cuTyanuu. Hayunrech 3agaBath ceOe HECIIOKHBIE,
HO pa3HOOOpa3HbIe BOMPOCHI, CBSI3AHHBIE C OMPECNICHUIMU U TEOPEeMaMU, METOJJaMH pelIeHUs
3aga4, anroputmamu. I[lpu onpenen€éHHONM TPEHUPOBKE Balla IOArOTOBKA 3HAYUTEIBHO
YIIYYIIHUTCS.

Ocobo cremyer cka3arb O HEOOXOJMMOCTH M TIOJb3€ M3YYECHHUS MaTeMaTHYeCKHX
nokazarenbeTB. He cekper, 4To ceiiuac J0oKa3aTenbCTBO U3KUBACTCSA U3 IIKOJIbHOM MATEMAaTUKH.
OpHako WMEHHO [I0Ka3aTelIbCTBAa, a HE (OPMYIHMPOBKH PE3yNbTaTOB, COCTaBISIOT CYTh
MaTeMaTUKU. VIMEHHO JOKa3aTeNIbHBIM CTWIb MBIIUICHUS BBIACIHSAET MaTeMaTHKa W3
IpeCTaBUTENIeH MHOTHX IPYTUX Mpodeccuii 1 IMEHHO J0Ka3aTeIbCcTBAa HanOoJee 3HAYNTEIbHbBI
JUIsl TIOBBIIICHUSI CTEIIEHM MaTeMaTu3aluy MblluieHus. He cnenyer nymars, 4to, IpOCIIyIIaB
JI0Ka3aTeNbCTBO Ha JIEKIUH, BBl €ro IOJHOCTbIO MOHSUIM U ycBowau. IlompoOyiite
BOCIIPOM3BECTHU €T0 JI0OMa - KaK IIPaBWJIO, Bbl BCTPETUTECh CO 3HAYUTEIbHBIMUA TPYAHOCTSAMU. B
3TOM HET HUYEro HeOOBIYHOTO.

Ilo HamemMy MHEHMIO, Ja)kKe B Ka)KJIOM IPOCTOM Ha BUJ JOKA3aTEIbCTBE 3aKOJUPOBAHBI
T€ OTKPOBEHUS, HAXO/KH U OTKPBITH, KOTOpbIE ObLIM CAEIaHbl €r0 aBTOPOM MHOTO JieT Hazal. U
XOTS OHM CTJIQKEHbI IPU U3JI0)KEHUU Ha JIEKIIMU UM Ha CTpaHUIaX yueOHUKA, OHU CYILIECTBYIOT
U TpeOyroT ocMbiciieHus. Kaxaplii ckauok B NMO3HAHUM, CIACIAHHBINA JaBHBIM-IABHO Y4YEHBIM-
MaTEMAaTUKOM JOJDKEH UMETh CBOE OTPAaXEHHUE B TOJOBE U3YYaIOLIEr0 3TOT MPEAMET MHOIO JIET
cinycrs. lloatromy matemaruka TpyaHa HE TOJIBKO Ul TBOPYECTBA, HO M Ul U3ydyeHHUs. B
WU3BECTHOM CMBICIIE U3YYEHUE MAaTEMAaTHKU CaMO SBJISIETCS TBOPYECTBOM, TOJBKO TBOPYECTBOM
i ce0s. TpyaHOCTh MaTeMaTH4ecKOro 3HaHHWs MUMEET U APYryl0 CTOPOHY: MaTeMaTH4eCKHe
UCTUHBI YCTOMYMBBI, HENIEPEMEHUYUBBI U Ja)K€ BEYHbI. DTO OYEHb NPUBJIEKATEIbHOE KaueCTBO
Hallel HayKH.

CamocrosiTenbHast paboTa MO H3YYEHHIO MaTEeMaTHKH, KOTOpas OXHUIaeT Bac Ha
MaTemMaTuueckoM (QakynpTeTe, OyAeT Uis Bac TPYAHOM U, BO3MOXHO, TOKQXKETCS Bam
BpEMEHaMU CKYYHOW U OfHOO0Opa3Hoi. Ho Beah BB XOTHUTE CTaTh XOPOIIUMHU CIECIIHATUCTAMH,
He npaBja Jiu? ABTOpPY OCTAETCs MOKeJIaTh YCIEXO0B U yAaul Ha BallleM HEJIETKOM IyTH.
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