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1 Henu 1 3aga4n u3y4eHUs1 TUCHUIINHBL

1.1 eab ocBoeHMSI AUCUMILIIMHBL.

Lenbto Kypca JAMHEHHOW anreOpbl U AHAIUTUYECKOW T€OMETPUH SBISIETCS HU3y4EHHE
OCHOBHBIX aJiIreOpandeckux U T€OMETPUUECKUX MOHATHHI, UX B3aUMOCBSI3U U Pa3BUTHS, a TaKKe
OTBEYAIOLIUX UM METOJIOB pacuéra, MCIOJIb3yEeMbIX /ISl aHalIM3a, MOJEIMPOBAHUS U PELICHUs
MPUKIAIHBIX 3a/a4.

1.2 3agauu IMCUMILIHHBI.

B 3amaun xypca «Anredpa u aHaJIUTUYECKas! TEOMETPUS» BXOJAT:

1. Pa3BuTHE aNrOpUTMHUYECKOTO U JIOTHYECKOTO MBIIICHUS CTYJEHTOB.

2. OBiaieHle METO/IaMU HUCCIIEI0OBAaHUS U PEIICHUs MaTeMaTHUECKUX 3aa4.

3. Boipa0OoTka y CTYZ€HTOB YMEHHSI CAMOCTOSITENILHO PacIIUpsTh CBOU MaTeMaTHUECKUE
3HAHUS U IPOBOAUTH MaTEMaTUUYECKUM aHaIU3 MPUKIIAJHBIX 3a/1a4.

1.3 MecTo 1MCcUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/lbHOM IPOrpaMMBbl.

Huctunnuna «Anredpa W aHaIUTHYECKas TEOMETPHUsS» OTHOCUTCA K 0a30BOiMl yacTu
broka 1 "Qucuumuunel" yue6Horo ruiana. /s usydenust kypca HEOOX0IMMO TBEPAOE 3HAHUE
CTyAeHTaMH 0a30BOT0 Kypca MaTeMaTHKH CpeJHed WIKoJbl. «Ajnredpa M aHalIUTUYECKas
reoMeTpusi»  sBIseTcs (yHAaMEHTOM JUIsl W3YYEHHUs JPYruxX pas3/esioB Kypca BbICIIEH
MareMaTuKu. JlucuuruiMHa npu3BaHa JaTh CTYAEHTaM MaTeMaTHMYecKUd anmnapaTr, KOTOpbIi
OyZeT UCMOJb30BaThCs B JAJIbHENUIIEM MPU M3YYEHUU JUCUUIUINH: «MaTeMaTH4eCKUil aHan3»,
«Iunddepenunanbuble U pa3HOCTHBIE ypaBHEHUs», «Jluckpernas maremaruka», «HucieHHbIe
MeTOAbI», «TeopHst cUCTEM M CUCTEMHBIN aHau3» U Jp., a TaK )K€ B y4eOHO-UCCIIEI0BATEIbCKON

pabore.

1.4 IlepeyeHb MIAaHUpPYEMBIX Ppe3yJbTaTOB
COOTHECEHHBIX C IUIAHUPYEeMbIMH pe3yJibTaTaMi 0CBOeHHs 00pa30BaTe/IbHOI NPOrpaMMBbl.

oﬁyqe}mﬂ nmo AUCHHUIIJIMHE,

N3yuenne panHOW y4ueOHOW AMCHUIUIMHBI HampaBieHO Ha (OPMHUPOBAHHE Y
obyuaroruxcs odmenpodeccuonanbHbIx KommnereHui (OI1K)
No Nunexc Conepxanue B pesynbTaTe uzydeHus: yaueOHON JUCITUTUITHHBI
. r_[ KOMIIe- | KOMIIETeHIIUHU (MiH e€ 00ydJaronuecs: JOJKHbI
" | TEHIMU 4acTu) 3HATh YMeTh BJIAIETh
1. OIIK-1 OCHOBHBIE MPUMEHSTh 0a30BBIMU
CrocoOGHOCTHIO p
0a30BbIC OCHOBHBIC METOJaMHu
WCIIOJIb30BAaTh
MaTeMaTHYEeCKUE | METOJIbI U MTOJTy4YCHUS
0a30BbIC 3HAHUS 1 yg
3HaHUs (IOHATHS, | aJTOPUTMBI TTyOJIEHHBIX
€CTECTBCHHBIX HaYK, ( ’ g yIy .
METO/IbI reOphl U HaHUM JTsT
MaTeEMaTUKU u CTOZEL, anreop 3Ha AL
AT OPUTMBI T€OMETPUH B CIICHUS
nH(pOpPMAaTUKH, g P P
anreOpsl u aMEHTaJb | TEOPETHUYECKUX
OCHOBHBIE (bakThl, P (bygll P
TCOMETPUHN ) HOH Y TIPUKJIATHBIX
KOHIICTIIINH,
. | CBSI3aHHBIE C MaTeMaThKe U | 3a/1a4 B
MPUHIUIBI  TEOPHH, .
uHpopmarukoil u | uHopmartuke | obnactu
CBSI3aHHBIX c o b
. WH(POPMALIMOHHBI | ISt nHpopManuu-
MPUKIIATHOM pMall - pmar
. MH TEXHOJIOTHSIMU | pa3pabOTKH OHHBIX
MaTEeMaTHKOMN u .
. MH(POPMAIIMOH | TEXHOJOTHI
nH(pOpMaTUKON (bopman
HBIX




No Nunexc Conepxanue B pesynbTaTe nzydeHus: yaueOHON JUCITUTUTHHBI
. r_[ KOMIIe- | KOMIETeHUUHU (Wiu e€ 00yuaroumecs J0IKHbI
" | TEHIMU 4acTu) 3HATH YMeTh BJIAIETH
TEXHOJIOTUH
2. CTpyKTYpa M coiep:KaHHe JMCIUIIJIHHBI.
2.1 PacnipenesieHne TpyA0€MKOCTH JUCHUILIMHBI 110 BUaM padoT.
OO6mass Tpyrno€MKOCTh JUCUUIUIMHBI cocTaBiseT 12 3au.en. (432 waca), wux
pacmpeenieHre 1Mo BuiaM padoT MPEACTABICHO B TaOIHIIE
Bun yuebnoit paboTsl CemecTpbl
Bcero (dacer)
Yacos 1 2
CeMeCTp | ceMecTp
AyIMTOpHBIE 3aHATHS (BCero) 237 112 125
B Tom uucne:
3aHsTHs JIGKIIMOHHOTO TUIA 102 52 50
3aHATHS] CEMUHAPCKOTO TUIA (CEMHUHAPBI, TPAKTUYECKUE
3aHSITHS) i i i
JlaboparopHble 3aHsATUS 122 54 68
KCP 12 6 6
HKP 0,8 0,3 0,5
CamocrosiTeJbHast padoTa (Bcero) 105,8 59 46,8
B ToMm uucne:
Kypcosas pabora - - -
[TpopaboTka yaeOHOTO (TEOPETHUECKOT0) MaTepraia 46 26 20
BelnonHeHne MHAMBUYaIbHbIX 3a0aHUI 14 7 7
Pedepar - - -
[ToaroToBKa K TeKyniemMy KOHTPOIIO 45,8 26 19,8
IIpoMe:xxyTOYHast aTTecTAlUA (KOHTPOJIb) 89,4 44,7 44,7
OO6mast TpyA0€MKOCTh qac 432 216 216
3a4. efl. 12 6 6

2.2 CTpyKTYypa AMCHMILINHBI:

Pacrnipenenenne Bu10B yueOHON pabOTHI U UX TPYAOEMKOCTH IO pa3/ieiaM JUCIUIUINHBL.

Paznensl qucuuminebl, n3ydaemsbie B 1 cemectpe.

AynutopHas Bneaynurop
No HanmenoBanue pasnenos Bcero Boero Pabora KCP Hat Ei?fé;
JI | JIP CPC e
1 2 3 4 5] 6 7 8 9
1. |KommiekcHbie uncna 26 12 6| 6 8 6
2. |MHorousneHsI 26 12 6| 6 8 6
3. |Marpuibl U cUCTEMBbI IMHEHHBIX YpaBHEHUH | 56 36 18| 18 12 8
4. |BekropHas anrebpa 45 26 12| 12 2 10 8,7
5. DNIEMEHTHI aHAJMTHYECKON TeOMETPUHI 37,7 18 8 8 2 11,7 8
6. |JluHeitHbIC MPOCTPAHCTBA 25 8 21 4 2 9 8
Bcero no pasaenam quCUUILUIMHBI 215,7| 112 |52 54 6 59 44,7
[Tpomexyrounas arrectauus (MKP) 0,3 0,3




|Umozo 3a 1 cemecmp:

| 216 | 112,3 [52] 54 |

6 | 59| 44,7 |

[Ipumeuanue: JI — nexuuu, 113 — npaktudeckue 3anarusi / cemuHapsl, JIP — maboparopubie
3anstus, CPC — camocTosTensHas paboTa CTyIeHTa

Paznensl aucuuIuinHebl, U3ydaeMbie BO 2 CEMECTpE.

AynutopHas paboTa Bneaynuropnas
No HaumenoBanue paszznenos Bcero padora
Bcero 1| P KCP CPC KOJI::pO
1 2 3 4 516 7 7 8
7.  |JluneitHple moAnpocTpaHCcTBa 32 18 | 8| 10 7 7
8.  |EBKINMJOBO M YyHUTapHOE IPOCTPAHCTBA 26 14 | 6| 8 6 6
9.  |JluneitHble onepaTopsl 34 20 | 8 1 10 2 8 6
10. CoOcTBeHHBIC 3HAYCHHUS U COOCTBCHHBIC 42 26 101 14 2 ] 7,7
BEKTOPA
11. |KBagparuunsie hopmbl 28 16 | 6 | 10 6 6
12. |Kpussble BToporo nopsijka 28 16 | 6 | 8 2 6 6
13. |OcHOBBI TEOPHH I'PYIII 26 14 | 6| 8 6 6
Bcero no pazaenaM IuCHUATIITUHBI 124 |50 68 6 46,8 44,7
IIpomexyrounas arrectauus (MKP) 0,5 | 0,5
Umoeo 3a 2 cemecmp: 216 [124,5 |50 | 68 6 46,8 44,7
HUmoeo no pazoenram oucyuniunwl. 432 (236,8 |102| 122 | 12 105.,8 89,4

[Ipumeuanue: JI — nexuuu, 113 — npaktudeckue 3anarusi / cemuHapsl, JIP — maboparopHbie
3anstus, CPC — camocTosTensHas padoTa CTyIeHTa

2.3 Conepsxkanue pa3aesioB JUCHUNIMHBI:

2.3.1 3auAaTus JeKIHOHHOI'0 THIIA.

dopma
HanmenoBanue
Ne Coneprxanue pazziena TEKYILETO
paznena
KOHTPOJISI
1 2 3 4

1. |Kommnekcuble uncia| Baenenue. OcHOBHbIE CUMBOJIBI M 0003HaUeHUs. | KosmokBuyM,

Cucremsbl KoopauHaT. Anredpanyeckas, 9K3aMEH,

TPUTOHOMETPUYECKAs U MOKa3aTeabHast (HOPMBI
KOMIUIEKCHOTO uncia. JleicTBus Hax
KOMIUIEKCHbIMU ynciaamu. Dopmyina Myaspa

YCTHBIH OIpOC

2. MHorouneHsl MHorounes ot ogHou nepeMenHon. JlerctBus Hag | Kosmoksuywm,
MHorouneHamu. Kopau MmHOrowieHos. Teopema JK3aMEH,
besy. Cxema I'opuepa. Hanbomnpimmii oOuiuit YCTHBIHN OIIpOC
JEIUTENh IBYX MHOTOWIEHOB. Anroput™ EBkinia.
B3anMuoO npocteie MHOTOWIEHBI. KOpHU ypaBHEHUH
BTOPOM, TPETHEH U YETBEPTON CTEIICHEH.

3. MaTpuib! 1 CHCTEMbI OcHoBHbIe onpeneneHus. Onepanuu Haj Komnoxsuywm,
HOHHBIX MAaTpHUIIAMH. ]}eTepMHHaHTBI.VPaHF MAaTpPHULBI. 3K3avMeH,
S Cucrema nuHelHbIX ypaBHeHUI. Meton ["aycca. | ycTHBIN ompoc

Popmynsl Kpamepa.

4. Bekropsl. Cucrembl koopauHat. 3amena 6azuca u | KoymokBuym,

Bexropnas anrebpa cucteMbl koopAauHat. CKalsipHOE, CMEIIaHHOE U JK3aMEH,

BEKTOPHOE IPOU3BECHUSI.

YCTHBII OIPOC




5. |9nemeHTbl [Ipsimble TUHUM U TUIOCKOCTH: o61iee nousitue 06 | Komnoksuym,
AHAIIMTUYECKOMN YPAaBHEHUAX. Y PaBHEHUS MPSAMBIX U INIOCKOCTEMN. JK3aMCEH,
reOMETPUH OcCHOBHBIE 33]]a4l O MPSMBIX U MJIOCKOCTSIX. YCTHBIN OIIPOC

6. Onpenenenus. CpoiictBa. JIunelinas 3apucumoctsh | Komnoksuym,

3JIEMEHTOB JIMHEWHOTO MPOCTpaHCTBA. basuc. JK3aMeEH,
PasmepnocTs. [IpeobpazoBanue KOOpAWHAT IPH | YCTHBINA OMPOC
3aMmeHe 6a3uca. [lepeceuenne u cymma JTMHEHHBIX
JIuneitnpie noanpoctpancts. [Ipsmas cymma. PasmepHOCTD.
MIPOCTPaHCTBa EBxuinoBo mpoctpanctso. Onpenenenus. [ponecc
oproroHanu3anuu I'pamma-IlImuara. HepaBeHcTBO
Komn-bynsikosckoro. HopmupoBanHbie
npoctpaHcTBa. OpTOroHaIbHOE JAOMOJIHEHHUE.
YHUTapHOE NPOCTPAHCTBO.
7. Marpuna JMHEHHOTro OIepaTopa u ee Komnoksuym,
npeoOpa3oBaHusl. XapaKTEpPUCTUUECKOE YPaBHEHUE. 9K3aMEH,
AHHYIMPYIOIHAA 1 MUHUMaJIbHBIA MHOTOUYIEHBL. | YCTHBIM OIPOC
JInnelinble CobcTBeHHbIE UncIa U COOCTBEHHBIE BEKTOPA, UX
OnepaTopsl BbIuKcieHue. CBoiicTBa COOCTBEHHBIX BEKTOPOB.
WuBapuanTHbIE IOAIPOCTpaHCTBA. TpeyronbHast
(dhopma onepatopa. JIuHelHbIE OTIEpaTOPHI MPOCTOM
cTpykTyphl. KopraHosa popma.
8. Omnpenenenue. [IpeoOpazoBanust KBaApaTUIHOM Komnoxsuywm,
dhopmbl. KaHoHMUYECKHIT 1 HOPMATBLHBIN BU]L. JK3aMEH,
KBanpatuuneie o o
(bopMbI OptoronanbHOE MpeoOpazoBaHuE KBa/IpATHMHOH | YCTHBIH ONpOC
¢dopmbl. 3akoH unepuuu. Kpurepuit Cunbpectpa.
[Tapsl kBaipaTUUHBIX (HOPM.
0. Omnpenenenus. [IpeoGpa3zoBanue cucTeMbl Komnoxsuym,
koopauHat. Kanonndeckuii Bual. LleHTpasibHbIEC U JK3aMEH,
HELEHTPaJIbHbIE KPUBbIE BTOPOTO MOPSIIIKA. YCTHBIN OIIpOC
Kpussie BTOporo Knaccugukanus KpuBbIX BTOPOTO HOPSAKA.
MopsiJIKa TeopemMa eMHCTBEHHOCTH. DJUIHIIC, TUIIepOoIa U
napaloJia: BbIBOJI KAHOHUYECKOTO YPAaBHEHUS,
uccienoBaHue GOpMbl, AUPEKTPUCHI,
AKCHEHTPUCUTET, POKYChI, ONTHUECKHE CBONCTBA.
10. Onpenenenus. Akcuomsl rpynmnsl. [Toarpynmnsr. Komnoksuym,
Knaccsl cmexHocTu. Llukinnueckue rpynmsl. 9K3aMEH,
OcHOBBI TEOpUH Apudmernka octatkoB. OyHKIUS Ditiepa. YCTHBIU ONpPOC
CpyIIII Anroputm EBknuaa. Kuraiickast reopema 00
ocratkax. Koneunsle nmosss. HopmansHaeie
noArpynnsl U pakroprpynmsl. ['omomopduzm.
2.3.2 3aHATHSA CEeMMHAPCKOI0 THIIA.
3aHATHS] CEMMHAPCKOTO THUIIA — HE IIPEyCMOTPEHBI.
2.3.3 JIaGopaTopHbI€e 3aHATHSL.
. dopma
HanmenoBanue Temarnka npakTUYECKUX 3aHITUI
No TEKYILETOo
pasnena (cemuHapoB)
KOHTPOJIS
1 2 3 4
1. [KommiekcHbie yncna |CroxeHnne, yMHOKEHHE, JEICHHE KOMIUIEKCHBIX Pemenne 3amay,
qlcell; HaX0XICHUE apryMEeHTa U MOJTyJIsl KOHTPOJIbHAs




KOMILIEKCHOTO YHCIIA; IPEICTaBICHUE
KOMILJIEKCHOTO YHUCIIa B ajlredpandeckoi,
TPUTOHOMETPUUECKON U MOKa3aTeNbHON opmax;
BO3BE/ICHHE B CTEIICHb, U3BIICYCHUE KOPHS U3
KOMIIIEKCHOTO YHCIIA.

pabota

2. |MHOTOYJIEHBI HevictBusa Hag MHOTOWIeHaMu. KopHu Pemenue 3anauy,
MHorowieHoB. Cxema ["'opuepa. Haubospuit KOHTPOJIbHAS
00U IENUTENb IBYX MHOTOWICHOB. AJITOPUTM pabota
EBxnuaa. BzanMmuo npocteie MHOTOWIEHBI. KOpHI
YpaBHEHUN BTOPOU, TPEThEW M YETBEPTOM CTEIICHEM.

3. CrnosxeHue, BBIYUTaHUE, YMHOKEHHE MaTPHII, Pemenue 3anauy,
MaTpuib! 1 CHCTEMbI HaXO3K/ICHHUE ONPEEIUTENsS BTOPOTO, TPETHETO KOHTpPOJIbHAs
HHEHHLIX MOPSIIKOB U MaTPULbl N-To MOPsiiKa, 00paTHON pabora
ypaBHeHHuii MaTpHullbl; paHra Marpuilsl. HaxoxaeHnue peuieHus

cuctemsl o popmynam Kpamepa, ¢ nomonipro
obpaTtHo# MaTpuIlbl, MeToioM ["aycca.
4. CrnosxeHre BEeKTOpOB, YMHOKEHHE BEKTOpa Ha Pewrenne 3anauy,
CKaJIsIp, HAX0XkA€HUE JUIMHBI BEKTOPA, yria MEXIy | KOHTPOJIbHAsS
BEKTOpaMH, IJIOLIAAM Napajuiesorpamma, 0o0beM pabora
napajuieJienunes1a, TpeyroJabHON TUPaMUIbl,
Bexrophas anredbpa |mocTpoeHHBIX Ha BeKTopax. CKallipHOE, BEKTOPHOE
U CMEIIaHHOE MPOU3BECHMs BEKTOpOB. Pemenue
TPEYroJbHUKA, HAX0XK/IEHUE YpaBHEHUs MEJIMaH,
BBICOT TPEYTOJIbHUKA; YPaBHEHHUE MPSMBIX.
U IJIOCKOCTEM.

5. Onpenenenre NOJISIPHBIX U IEKapTOBBIX KOOpauHaT | Pemienue 3anay,
IEMEHTEL TOYKH HA IIIOCKOCTH, ONPE/IENCHUE KOOPIHATHI KOHTpPOJIbHAs
A THAECKO TOUKH B HOBOIf CHCTEME NIPH NapaiUIebHOM pabora
reoMeTpHH nepeHoce, MoBOpoTe ocell AekapToBoii; [lenenue

OTpe3Ka B 33JJaHHOM OTHOILIEHUH, IJIOIA/Ib
MHOTOYroJibHHKa. CMelIaHHbIE 33]]aul Ha IPSIMYIO.
6. [IpoBepka MMHEHOM 3aBUCUMOCTH BEKTOPOB, Pemenue 3anauy,
HaxoXJAeHue 6a3uca JIMHEHHON 000JI0YKH BEKTOPOB;| KOHTPOJIbHAS
JInnelinble HaxoXJAeHue (PyH/IaMEHTaIbHON CUCTEMbI PEeLICHUIM paborta
MIPOCTPaHCTBa CUCTEMBbI JIMHEWHBIX OJTHOPOJHBIX YPAaBHEHUN;
HaxoXJAeHHe MaTpuLibl nepexona. [lepeceuenue
MOANPOCTPAHCTB.
7. Haxosx1ieHne MaTpuibpl JMHEMHOTO OIlepaTopa; Pewrenne 3anauy,
Oa3uca sapa u oopasa. [Ipomecc oproronanu3anuu KOHTPOJIbHAS
JInnelinble I'pamma-lImuara. HaxoxaeHne coOCTBEHHBIX pabora
onepaTopsl qrcesl ¥ COOCTBEHHBIX BEKTOpOB. [locTpoenue
KOPJAaHOBOM (JOPMBI MATPUILIbI, HAXOKICHHUE
KOpJAHOBOTO Oa3uca.

8. T — Haxoxaenue MaTpuiibl KBaIpaTUYHOU (OPMBI; Pewrenne 3anauy,

(bopMbI MPUBEACHNUE KBaIPATUUHON (POPMBI K KOHTpPOJIbHAs
KaHOHHW4eckoMy Buay. [1apel kBagpaTHUHBIX HOPM. pabora
0. Kpupbic Haxoxnenue GoxycoB, SKCIIEHTPUCUTETA, Pemenue 3anauy,
HOBEpXHOCTH aCHUMITOT, IUPEKTPUCHI TUIIEPOOIIbI, dlmICa, KOHTpPOJIbHAs
napabouibl. OnpeaeneHue ThIa KpuBoi u pabora
BTOPOTO MOPsIKA
MTOBEPXHOCTH BTOPOTO NOPSJIKA.
10. |OcHoBBI TeOpHH I'pynma. IMoarpynmer.  Huknudeckas mnoarpynma.| Pemenue 3amay,

rpynm

[Topsnox rpymmsl. Ilopspok snemenrta. Kitacchl

KOHTpPOJIbHAA




cmexHocTu. Teopema Jlarpanmxka.  HopmanbHas pabora
MOArpyMma. ['pynmst npeoOpa3oaHuil.
Cummerpuueckas rpynna. @ynkuus Jinepa. RSA-
anroput™m. @akrtop-rpynna. 'omomopdusmsl. Tpu
TEOPEMbI 0 TOMOMOPpU3MAX.

2.3.4 [IpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)
KypcoBblie paboThl - HE IPEAYCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOUYECKOTO 00ecTIeYeHHUsI ISl CAMOCTOSITEILHON PadoThI

00y4aromuXcH 1Mo JUCHMIJIMHE

[Tepedyenn yueOHO-METOIUUECKOTO 00ECTICUCHUS JUCIIUTUTHHBI

No Bux CPC T10 BBITIOJIHEHUIO CAMOCTOSATEIBHON PabOTHI

1 2 3

1 |H3ydenue pa3nenon . N o
N y:a « Hngeﬁiaa [Tucemennsbii 1. KoHCIEKT €KUM 10 BhICIIEH MATEMATHKE.

P [Tommsriit kypc. M: Aitpuc-nipecc. 2012.-608c.
anreopay»

2 |U3yuyenue paznenoB|Unbun B. A., Ilo3usk O. I'. Ananutudeckast reomerpusi: Yueo.
Kypca «Anamutuueckas|/Ins By3oB. — 7-e u3n., crep. — M.: ©USMATIIUT, 2004. —
TEOMETPHUSI» 224 c.

3 Pemenue 3agau no  |I.C. IlleBuoB. JluneitHas anreGpa: Teopuss M MpHUKIAJHBIE

«JIuneliHoi anredpey

acIexTel. YueOHoe nmocooue.

Y4eOHO-METOINYECKHE

MaTepuaigbl A1 CaMOCTOATEIBbHON pabOThl 00yJaronmuxcs W3

YHUCJIa MHBAJIUAOB | JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) nmpenocraBistoTcs

B (popmax, alanTUPOBAHHBIX K OTPAHUYEHUSAM UX 310POBbsI U BOCIPUATUS HH(POPMALIUU:

Jljig U1 ¢ HapyIIEHUSIMU 3PEHUS:
— B IIeYaTHOU opme yBeIMYEHHBIM HIPUPTOM,
— B (hopMe IIEKTPOHHOI'0 JOKYMEHTA,

JList AL ¢ HapyHIEHUsIMHU CITyXa:

— B IIe4aTHOM dopme,

— B (pOpMeE DIIEKTPOHHOI'O JOKYMEHTA.
JList JIAL ¢ HapymeHUsIMHM OTIOPHO-JBUTaTEIbHOTO alapara:

— B IIe4aTHOM dopme,

— B (hopMe AIIEKTPOHHOI'0 JOKYMEHTA,
HaHHBII\/’I MNEPCUYCHbL MOXKCET OLITH KOHKPETHU3UPOBAH B 3aBUCHMMOCTU OT KOHTHHI'CHTA

00yJaronuxcs.

3. O0pa3oBare/ibHbIE TEXHOJIOTHH.
B cootBeTrcTBUHM C TpC6OBaHI/I${MI/I M0  HAIPaBJICHHUIO IIOATOTOBKH pcCau3anuid

KOMIICTCHTHOCTHOT'O IIOJAXO04a J0JDKHA MPCAYCMAaTPUBATL HIMPOKOC HMCIIOJIb30BAaHUC B y‘IG6HOM

MpoLecce AaKTHUBHBIX M HUHTEPAKTUBHBIX (OPM MpPOBEACHHUS 3aHATHH (KOMIBIOTEPHBIX

CUMYJISIIUM, JI€JOBBIX U POJIEBBIX WIpP, Pa300p KOHKPETHBIX CHUTYallMi, MCUXOJOTMYECKHE U




MHbI€ TPEHUHTH) B COUYETAHUU C BHEAYAUTOPHON pabOTOH ¢ 1esnbio GOPMUPOBAHUS U Pa3BUTUS
po¢ecCHOHANTBHBIX HABBIKOB 00YJaIONTHUXCSI.

B npouecce npenoiaBaHus AUCHUIUIMHBL IPUMEHSIOTCS CIEIYIOLNE METO bl 00YUEHHUS:

IIpobnemnas nexyus. Haunnaercst ¢ BOPOCOB, C TOCTAHOBKHU MPOOJIEMBI, KOTOPYIO B X0JI€
U3JIOKEHUS MaTepuana HEoOXOAMMO pelIMTh. JIeKuus CTpouTcs TakuM o00pa3oM, uTo
NEeSITebHOCTh CTYAEHTAa MO €€ YCBOCHHMIO NPHUOIMKAaeTcs K MOUCKOBOM, HCCIIENOBATEIbCKOM.
OOsi3aTeneH nuanor MpenojaBaTeNss U CTyAEHTOB. llpuMepom mnpoOneMHON JEKIUMH MOXKET
CILY’KUTb JeKIus 1o Teme: «VccnenoBanye cucTeM JMHEHHbBIX alnreOpandeckux ypaBHEHUID.

Jlexyus-koncynomayusi, ipu KoTopoi 10 50% BpeMeHU OTBOJUTCS HA BOMPOCHI CTYICHTOB.
Jlekumst — xoHcynbTanusa Hambosiee >PQPEKTHBHA, €CIHM SBISETCS 3aBepIIAIONISH JIeKIHeH
ceMecTpa.

Jlexyusa-eusyarusayusi. YUUT CTYIEHTOB HpeoOpa3oBbIBaTh YCTHYIO U IUCBMEHHYIO
nH(pOpMaLIMIO B BU3YaJIbHON (hOpMeE; HMCIOJIb3YIOTCSI CXEMbI, PUCYHKHU, YEPTEXKH, K MOATOTOBKE
KOTOpBIX IpHBIEKatoTcs oOydaromuecs. B kypce «AnreOpa u aHanuTHuYecKas TeOMETpPUS» K
TaKUM JIEKIIMSIM OTHOCSTCSl JIEKUMH, TEMaTUKa KOTOPbIX CBf3aHa C TIE€OMETPUYECKHUMHU
MIOCTPOEHHUSMH Ha IJIOCKOCTH.

Ha npaktuueckux 3aHATHAX UCIIOJIB3YIOTCS HEUTPOBbIE MMUTALIMOHHBIE METOIbI O0YUYEHHUS:

3auamuss ¢ npumenenuem  3ampyoOHAOWUX  Ycl08uti  (BPEMEHHbIE OTPaHUYEHUS;
3alpelieHusl Ha UCMOJb30BaHUE OINPE/IEICHHBIX METOAMUK; HH(OPMALMOHHAS HEJOCTaTOYHOCTD).
Hamnpumep, Tema: «BpranciieHre paHra MaTpuib».

Memoo Jlenvgpu TpymmoBoro perieHus TBOpYeCKHX 3anad. [lomoraer BwIOpaTh u3
IpeylaraeMoi cepuu ajJbTepPHATUBHBIX BApUAHTOB JIYUIIHI: OT YIEHOB I'PYNIbl TpeOyeTCs 1aTh
OILICHKY Ka)kJIOTO BapHaHTa B OIpPENIEIICHHON MocieaoBaTeNbHOCTU. [IpuMepomM MOXKET CIyKHUTb
MIPaKTUYECKOE 3aHATHE MO TeMeE: «YpaBHEHUS PSAMOM Ha TIOCKOCTI.

B npouecce npoBeneHns NpakKTUYECKUX 3aHATUNA MOKHO HCIIOJIB30BaTh Ta- KOM METOI, KaKk
denogas uzcpa (UTpOBOM MMHUTALIMOHHBIA MeETOA), Hampumep, o teme: «Cucrema JIMHEHHbIX
ypaBHeHMit». [lenoBas wurpa - ¢opmMa U MeTon oOydeHHs, B KOTOPOH MOACIUPYIOTCS
MNpEeIMETHBIH W COLMAJbHBIA AaCHEKThl COJEpKaHUs MPO(ECCHOHANBHON JesSTEIbHOCTH.
[Ipennaznauena nasi oTpabOTKU MPO(EecCHOHATBHBIX yYMEHUH M HaBBIKOB. B nenoBoil urpe
pa3BepThIBaE€TCA KBa3HNpPO(ecCHOHANbHAS AEATEIbHOCTh O0O0YydaloluXxcs Ha HMUTAIMOHHO-
UTPOBOM MOJENH, OTpaKarouleld cojaep)KaHue, TEXHOJIOTMH M JUHAMUKY IpodeccuoHanbHOU
NeATeIbHOCTU CIELUATNCTOB, €€ LEJOCTHBIX (parMeHTOB.

bunapnoe s3anamue — onHa w3 3(GEKTUBHBIX METOAMK, IMO3BOJISIONMIAs Haubosee
3¢ (GEeKTUBHO JEMOHCTPUPOBATH MEXKIPEAMETHBIE CBsI3U, (OpPMUPOBATH MPOQecCHOHATbHbIE
KOMIIETCHIIMM CTY/ICHTA, a TaKKe CIIOCOOCTBYIOIIAsl aKTUBU3AIMH Y4eOHOTO Tporecca (Tip.
3aHATHE TI0 TeMe: PereHne cCucTeM JTUHEHHBIX alreOpandecKux ypaBHEHUN).

Texnonocus paszeusaiowjeli Koonepayuu — MEKIMYHOCTHbIE KOMMYHHUKAIlMU, B OCHOBE
KOTOpBIX OepeTcsi CHOCOOHOCTh WHAMBMJIA BCTaTh Ha MO3UIMIO0 JIPYroro ueloBeKa WIH
IPYIIbI JIOAEH, U TOJIBKO C 3TOW MO3UIMH OIIEHUTh CBOM COOCTBEHHbIE aelcTBusA. Pabora B
rpynmnax (mp. 3aHsTie no reMam: JIuHeitHbIe IPOCTPAHCTBA).

B npouecce oOydeHHs] CTyIEHTBl Y4acTBYIOT B IOCTPOEHHM MaT€MaTHYECKUX MoJjienei
MPaKTUYECKUX 3a/1a4, BHISBICHUH YCTOMYMBBIX AITOPUTMOB PEIICHUS 3a/1au.

WnnuBuayaneHple 3aJjaHus, CAMOCTOSTENIbHBIE M KOHTPOJIbHBIE pabOThl, pacuéTHO-
rpaguyeckue paboThl BHINOIHSIOTCS CTYIEHTaMU B MUCbMEHHOH (opme. Mcnonb3yercs OanbHO-
pENTHHIOBAs CCTEMA OLIEHKU PE3yIbTaTOB.

KauectBo 00yueHuss gocturaercs 3a CYET MCIIOJIb30BAHUS CJEIYIOIIUX aKTUBHBIX M



MHTEPAKTUBHBIX (POpPM yueOHOI pabOThl: aKTHUBHBIE JEKIUHU, UTPOBasl TEXHOJIOTHs, OMHApHOE
3aHSTHE, JIE€I0Basl UIPa, TEXHOJOTHs Pa3BUBAOIIEH KOOIEpaluU U Jp.
VY nenpHBIN BeC 3aHATHI, IPOBOAMMBIX B UHTEPAKTUBHBIX opMax, MpUBEeAEH B Tabnue 7.

Tabnuna 7
Bun 3ansTus Hcnonp3yemble HHTEPaKTUBHBIE KomnuecTtso
Cemectp
(JI, I1P) 00pa3oBaTesIbHbIE TEXHOJIOTUN 4acoB
[IpoOnemuast nexuus, JeKIUS-BU3yaTH3aLus,
T JeKUuus — Ipecc-KOH(epeHIus, JIeKIHs- 10
Oecena WM JIEKUMS-TUCKYCCHSI, JIEKIHS C
1 paz00poOM KOHKPETHOM CUTYaIluu
P Hcnonb3oBanue METOJI0B IPYIIIOBOTO 10
pelIeHNs TBOPUECKUX 3a/1a4.
[IpoOnemuast nexuus, JAeKIUSA-BU3yaTH3aLus,
T JeKUuus — Ipecc-KOH(epeHIus, JIeKIHs- 10
Oecena WM JIEKUMS-TUCKYCCHSI, JIEKIHS C
2 paz00poOM KOHKPETHOM CUTYaIluu
0 Hcnonb3oBanue METOJI0B IPYyIIIOBOTO 10
P pelIeHHs TBOPUYECKUX 3a/1a4
Hmoczo: 40

21.]'[5[ JuL ¢ OrpaHUYCHHBIMH BO3MOXXHOCTSAMHU 3J0POBbA MPEAYCMOTPCHA OpraHu3alunsa
KOHCYJ’IBTaHI/Iﬁ C UCIIOJIb30BaAaHUEM 3J'I€KTp0HHOI\/'I IIOYTHI.

4. OueHo4Hble cpeacTBa IS TEKYIero KOHTPOJIsl YCIIeBaeMOCTH M NPOMeKYTOYHOMH
aTTecTaluu.

Texymuii KOHTPOJIb YCIIEBAEMOCTH MIPEJICTABIISIET COOON MPOBEPKY YCBOECHUS Y4€OHOTO
MaTtepuaia, peryjasipHO OCYIIECTBISEMYIO Ha NPOTsHKeHUH cemecTpa. K 1ocTtomHcTBaM 1TaHHOTO
THIA OTHOCUTCSl €r0 CHUCTEMATHYHOCTb, HEMOCPEACTBEHHO KOppEIUpyollas ¢ TpeOOBaHHEM
MIOCTOSIHHOTO U HEIIPEPHIBHOTO MOHUTOPHHIA KayecTBa 00yUEeHHUS.

Texkymuii KOHTPOJIb YCIIEBAEMOCTH CTYJEHTOB MPEICTaBISAET COOOM:

— YCTHBIN onpoc (IpyNIoBOi WIN UHIAUBUAYaIbHBIN);

— MPOBEPKY BBIMOJHEHUS MMCbMEHHBIX JOMAITHUX 3aJJaHH;

— MPOBEJCHUE KOHTPOJIbHBIX PaboT;

— MPOBEACHUE KOJNIOKBUYMOB (B MUCbMEHHOU (popme);

— KOHTPOJIb CAMOCTOSITEIIBHOU PaObOTHI CTYJAECHTOB (B MUCbMEHHOW MJTH YCTHOHM (hopme).

JIisi caMOCTOATEIbHOM pabOThl MCHOJB3YeTCsl yd4eOHO-METOoAM4YecKoe obecrieueHne Ha
OYMa)KHBIX U DJIEKTPOHHBIX HOCHUTENSAX. TeMaTHhka caMOCTOATEIbHOM pabOThl COOTBETCTBYET
COJIEP’KAHUIO Ppa3/eNIOB JUCIUIUIMHBL M TeMe JoMallHero 3aaaHusa. OcBoeHHE Marepuala
KOHTPOJIUPYETCSI B MPOIIECCE MPOBEICHUS TPAKTUUECKUX 3aHSATHH.

KoHTponbHble BOmpockl UM 3ajaHus sl  NPOBEACHUS  TEKYIIEro  KOHTPOJIS
BBIOMpAIOTCS M3 COJIEpP’KaHUS pPa3/eioB JUCHUIUIMHBL BpINoIHEHHe JOMaIHero 3aJaHus
o0OecrieunBaeT HENPEPbIBHBIM KOHTPOJb 3a IMPOLIECCOM OCBOEHHUS Y4eOHOro MaTepuaa




Ka)KJI0ro 00y4arouierocsi, CBOEBpEMEHHOE BbISIBJICHHUE U YCTPAHEHUE OTCTaBaHUI U OIMOOK.
HpOMe)KYTO'-IHaﬂ aTTecranuAa 110 uToraM OCBOCHUS AUCIUIIIIMHBI: sK3amMeH—1 CEMECTP,
3a4eT, IK3aMEH — 2 CEMECTP.

4.1 D oHJ O1LIEHOYHBIX CPEaACTB AJIA MPOBEACHUSA TEKYIIECIr0 KOHTPOJIs.

K ¢opmaM nHCEMEHHOTO KOHTPOJISI OTHOCHTCSI KOHMPObHAS paboma, KOTOpast SBISETCS
OJIHOU M3 CJIOXKHBIX (JOPM MPOBEPKH; OHA MOKET MPUMEHSTHCS ISl OIICHKH 3HAHUN 10 0a30BBIM
U BapWaTUBHBIM AWCHHUIIIMHAM BCEX HHUKIIOB. KOHTpOJ'IBHafl pa60Ta, KaK IpaBUJI0, COCTOUT U3
HEOOJIBIIOr0 KOJMYECTBA CPEAHMX 10 TPYAHOCTU BOIPOCOB, 3aday WM 3aJaHUN, TPEOYOIINX
MOMCKa O0OOCHOBAHHOTO OTBeTa. BO BpeMsi MpOBEpPKHM M OLEHKH KOHTPOJIbHBIX MHCbMEHHBIX
pa60T IMPOBOAUTCA aHAJIN3 PE3YyJIbTAaTOB BBIIIOJTHCHHS, BBIABIAIOTCA TUIIMYHBIC OIHI/I6KI/I, a TaKXKe
NpPUYMHBI WX TosiBieHUs. KoHTponbHAs paboTa MOXKET 3aHMMaTh 4acTh WM TOJIHOE ydeOHOe
3aHATHE C Pa300pOM IMPaBUIILHBIX PEIICHUN Ha CleayromeM 3aHaTud. [lepedeHb KOHTPOJIBHBIX
paboT IpUBENIEH HIKE.

Konmponvnas paboma 1. KommiiekcHsie yucia

Konmponvnas paboma 2. MuOTOUICHBI

Konmponvnas paboma 3. MaTpuiisl 1 CUCTEMBI TUHEHHBIX YPAaBHCHUI
Konmponvnas paboma 4. Bexropnast anredpa

Koumponvnas paboma 5. DnemeHTbl aHATUTUYECKON F€OMETPUH
Koumponvnas paboma 6. JIuneliHble IpOCTPaHCTBA

Koumponvnas paboma 7. Jlunelinple onepaTtopbl

Koumponvnas paboma 8. KBanpatuunsie popmbl

Koumponvnas paboma 9. KpuBble 1 HOBEPXHOCTU BTOPOTO MOPSIIKA

Koumponvnasa paboma 10. OCHOBBI T€OpUU TPYIIIT

BapuanT 11 MOATOTOBKM K KOHTPOJbLHOH padore Ne 1 mo teme «KommiexkcHble
YHCIIA».
Nel.

3-i3Y
3+i\/§ '

Haiitn eficTBUTENBbHYI0 1 MHUMYIO YaCTH KOMIUIEKCHOTO YHCIIa

No2,

Haiitu Monyns M riaBHOE 3HadeHHe aprymMeHTa ( —z T ¢ < 7 ) KOMIUIEKCHOTO 4YHclia
W = e2+i .

Ne3,

Haiitn Bce 3HaueHus1 KOpHEN U IOCTPOUTH UX Ha KOMIUIEKCHOM IIOCKOCTH =i

Ne4.

N300pa3uTh  MHOXECTBO  TOYEK  KOMIUIEKCHOW  IUIOCKOCTH,  YJIOBJIETBOPSIOLIUX

HEPaBEHCTBY |z| +Rez<1.

Nos,
[IpencraButh B anrebpanueckoil popMe 3HaUeHHE PYHKIIMH KOMILIEKCHOTO MEPEMEHHOTO

.
(rIaBHOE 3HAYECHHME apryMEHTa HaXOIUTCS B IPOMEXYTKeE (—T; T]) /g El .

Ne6.



Jlokasath ToXIECTBO: €08 (iz)=chz.

BapuaHT A/ IOAT0OTOBKY K KOHTPOJIbHOH padoTe Ne 2 o teme « MHOTro41eHbD».

Nel.

Haiiti octaTok OT meneHmst MHOrowreHa f(x)=5x"—3x’+2x>+x—13 Ha MHOrouieH
gx)=x-2.

Ne2.
. . 3x° +4x+9
[Tonb3ysck cxemoii 'opHepa, pa3noKuTh Ha IpocTeiiine JpoOu BeIpakeHHe W

Ne3.
Yemy paBeH IoKa3areib KpaTHOCTHU KOpPHA | JIuE: MHOT'O4JIEHa

f(x)=x"=5x" +9x> = Tx+27?

Ne4.,

Haiitn wamGombmmii o6muii memutens d(x) MHOrowleHoB f(x)=3x"+4x-7 n
g(x)=x"=5x" +10x’ —=10x> +5x —1.

NeS.

Haiitn kopau ypaBHenust x* —3x° +8x—-6=0.

BapuanTt 11 MOATOTOBKM K KOHTPOJIbHOI paGore Ne 3 mo teme «Martpuubl u
CHCTEMBbI JTUHEHHBIX YPABHEHH D).

Ne 1 Beruuciuts

-1 1 =2 0 1 2
det|| 3 -3 6 |-|-1 0 -2
2 -2 4 -2 2 0

Ne 2 Haiitu o6parnyto matpuny 4, eciu

A
Il
p— p— N

1
2
1

N = =

Ne 3 Pernth cucteMy JIMNHEMHBIX YPABHEHUH U ONPEIEIIUTH PAHT MAaTPHULbI CHCTEMBI

2x, +4x, —x; +2x, =2
- X, +2x, —2x, +3x, =5
X, =3x; +x, =-1
3x, —4x, +x; —x, =19

—2x, +3x, —4x; +x, =-13

Ne 4 Pemuth cucteMy JIMHEWMHBIX ypaBHEHHM, HCTIONB3Ys (hopmyinbl Kpamepa



X —2x,+x;=2
- X, +3x;, =1

2x,—x,+2x;,=0

BapuanT a8 NMOArOTOBKH K KOHTPOJbHON paGore Ne 4 mo teme «BekrTopHas

ajareodpa».

Nel

BBIYHCITUTE TPOSKIMIO BEKTOPA K= (3; 2; 2) Ha OCh BEKTOpa g + & , €CIU l;) = (—1; 4; — 6)
uc=(32 -1).

Ne2

CpenctBamMu BEKTOpHOUM anreOphl BBIYMCIWTH JUIMHY BBICOTBI AP TpeyrospHHKa C
BEPIIMHAMHU B TOUKAX A(6; 0; —3), B(—2; I; 2) u C(l; 10; _1)_
Ne3

BexTopst & n g obpazytot yroa 60°, mpuuem m =2, g} = 3. Onpenenurtb yroj MexIy

,J

BEKTOpaMHU g=g+g ud =g+3g.

Neq

K=0:1: P_(1 _».

Breruuciauts cunyc yria, 00pa3oBaHHOTO BEKTOPaMHU d = (2, I —2) UcC= (1, -2; 2).

Ne§

3Hasi BEKTOpBI, 00pa3yrolue TPeyroJbHUK: AB=28- 35 , BC=8- 65 , CcA=-38+ 95 ,
e & wu g B3aMMHO TMEPICHAUKYJIAPHBIC OPTHI, OIPEACINTh BHYTPEHHHE YTJIBI 3TOTO
TPEYroJbHUKA.

BapuaHT 11 MOATOTOBKH K KOHTPOJILHOI padore Ne 5 mo Teme «Dj1eMeHTHI
AHAJIMTHYECKOM reoMeTpumn».

Nel

CocTaBuTh YpaBHEHHME IUIOCKOCTH, MEPIEHIUKYISIPHOU BEKTOPY ]tf) = (1; 3 - 2) "
oTcekaromieir Ha ocu OX OTPE30K a = 5.

No2

CocTaBuTh ypaBHEHHUS IUIOCKOCTEH, KOTOpbIE JENAT IIOIO0JIaM JIBYTPaHHBIM Yrod,
oOpa3oBaHHbIN IIOCKOCTIMU —16Xx+15y—122-5=0u x+2y—-22z+5=0.

Ne3

JlBe rpaHu KyOa Jexar Ha INIOCKOCTIX 2x—2y+z—-1=0 u 2x-2y+z+5=0.

Brerunciaute 06beM 3TOTO Kyda.

Neq

CocTaBUTh ypaBHEHHE IJIOCKOCTH, TIPOXOIAIICH Yepe3 MPsMYIO TepecedeHHs TNIOCKOCTEH
2x—y+3z-5=0u x+2y—z+2 =0 napajuieabHO BEKTOPY l;):(2; -1; —2).

Ne§
x+7 y+4 z+3 . x=21 y+5 z-2

4 -2 6 -4 -1

Haiitn paccrosinue Mexay npsMbIMU



BapuaHTt 151 MOATrOTOBKM K KOHTPOJbHOI padore Ne 6 mo Teme «JIuHeliHble

MPOCTPAHCTBAY.
Nel

B mpoctpanctBe Rj; 3amansl BekTop X U 06azuce = {61,62,63}. Koopaunatsel BEKTOpPOB
sananbl B HeKOoTopoM Oasuce e’ = {e],e),e;}. Haiitn koopauHatel Bektopa x B 6asuce €' u

MaTpuIly nepexoza ot Gasuca e = {e,,e,,e,} k e ={e/,e;,e;} .

x=(1, 4,-1)
e;=(5,-1,2)

e =(2, 3, 0)

e =(-2,1,1)

Ne2

Haiitn pa3sMEepHOCTH, 0a3uchl CYMMBI U nepeceyeHus HOAIIPOCTPAHCTB

=<a,,a,,a,>un H, =<b,,b,,b, >

a, = (2,1,2)T b, = (2,3,—1)T

a, = (1,1,—1)T u b, = (1,2,2)T

a3 = (19393)T b3 = (191)_3)T

Ne3

Cunrasi, dYTO BEKTOPHl 3aJaHbl KOOPIWHATAMH B OPTOHOPMHPOBAHHOM Oasuce,
OPTOHOPMHPOBATH CHCTEMY BEKTOPOB g, = (i, 0, l)T, gz = (i, i, l)T, & = (1, 0, i)T.

Neq

Haiitn yron mexnay BeKTOpoOM g :(2,0, l)T U TOAIPOCTPAHCTBOM L, =<Jz)l,g2>, ecinu
=117, 8 =(1,20).

NeS

Haiitn paccrosine Mmexay MHoroobpasusmu P =H +x, n P =H,+x,,
H, =<a,,a,>un H,=<b,,b, >

a, =(1,2,2,2) b, =(2,0,2,1)

a, =(2,-11,2) u b, =(1,-2,0,-1)

x, =(4532) x,=(1,-2,1,-3)

Ne6

9 1
Haiitu Ga3uc opToroHajJbHOTO JOINOJIHEHHS L~ moAmpocTpaHCTBa L, HATAHYTOrO Ha

BEKTOPBI 2;’1, 5)2, &,ecnn g, :(1,1,-1,-2)7, gz :(5,8,-2,-3)7, & =(3,9,3,8)T.



Ne7

CunTasi BEKTOpbI 33JJaHHBIMU KOOPAMHATaMU B OPTOHOPMHPOBAHHOM Oa3uce, MpOBEPUTb,
YTO CIEAYIOIIHE CHCTEMBI BEKTOPOB OPTOIOHAIBHBI, W JOIOJHHUTh HMX J0 OPTOIOHAIBHBIX

0a31COB MPOCTPAHCTBA: g, = (1, -1,1, -3)7, gz = (— 4,1,5, O)T

Bapuant 1451 MOATOTOBKM K KOHTPOJILHOH paGore Ne 6 mo Teme «J/IuHeiiHble
onepaTopbD).
Nel

Omneparop ¢ nepeBOIUT BEKTOP X = (X,,X,,X;) B BEKTOP go(x). SBniseTcs u oneparop ¢

nuHerHbpIM? Eciiu siBRIsieTCs1, TO 3amMcaTh €ro MaTpuIly.
a) (p(x): (x, +2x, +3x,5x, — 22,3 %, —3x, )

b) o(F) = (x, + x5x25x, + 1)
Ne2

JluneiiHblii onepatop ¢ B Oasuce 5,52,53 nMeer Marpuny 4. Haitu matpuiy 3toro

orepaTtopa B Oa3uce é);,é’;,‘e);, ecim g] =(4,-4,-3), 52 =(=8,7.5), (5)3 =(-5,-11), g]’ =(L-11),

1 -1 1
B =01-1, 8 =01, 4=2 1-1
3-1 1

Ne3

Jlisg MaTpuibl A HaWTH )KOpJAHOBY GOPMY U KOpAaHOB Oa3uc.

0 10
A=|—-4 4 0
21 2

Neq

Haiitu oproHOpMHpOBaHHBIH 0a3uC, B KOTOPOM OIEpaTOp MPOCTOH CTPYKTYphl HMEET
KaHOHWYECKUI BuUJA. 3amucaTb KAHOHMYECKHI BHJ MaTpHIbl oOllepaTopa B 3TOM Oasuce.

9 -5 =2

A=|18 =13 -3
18 -9 -7
Ne§

Haiitu matpuity npeoOpa3oBaHus, IEPEBOASAILETO BEKTOPbI g, = (1, 4,-5)7, gz = (2,3,-4)T
83 = (1,-2,-1)T B BEKTOPBI l;: = (1,1,1)7, l;; = (1,1,-1)7, 53 =(2,1,2)T B TOM JXe Oa3smce, B

KOTOPOM 3aJaHbl KOOPAWHATBI BEKTOPOB.

BapuaHT 1J151 MOATOTOBKH K KOHTPOJbHOH padore Ne 7 mo teme «KBagpaTuuHbie
popmbI».



Nel

[IpuBectn kBagpaTUuHyl0 GOPMY K KAHOHMYECKOMY W HOPMAaJbHOMY BHJY, HaWTH
JMHEIHbIE HEBBIPOXKICHHbIE MpeoOpa3oBaHUs, MPHUBOJANINE KBaJApaTHUHYIO (GOpMYy K ITUM
BUJIaM.

X{ + X5 +5x; —6x,x, — 2x,X; + 2X,X,

Ne2

Haiitu Bce 3HaueHuWs mnapamerpa A, TpHU KOTOPBIX IIOJIOKUTEIBHO OMpeesieHa
KBaJpaTtuyHas Gopma:

2x] +2x5 + X2+ 2hx,x, + 6x,x;, + 2x,X,

Ne3

BreisicHuTB, YTO B CIEOYIOIIMX Tapax KBaApaTUYHBIX (GopM oaHa ¢opma SBISETCS
MOJIOKUTEIFHO  ONpeNesieHHOW. HalWTh  HeBBIpOXKIEHHOE JIMHEWHOE mpeoOpa3oBaHuUeE,
MPUBOJSIIEE TIOJOKHUTEIBHO OIpeNesieHHYl0 (opMy K HOpMalbHOMY BHUAY, a JAPYIylO — K
KaHOHHYECKOMY:

f=x] +26x; +10x,x,

g=x] +56x; +16x,x,

BapuaHT 1151 MOATOTOBKM K KOHTPOJILHON padore Ne 8 mo teme «Kpusbie u

IOBEPXHOCTH BTOPOI0 MOPSAAKA».
Nel
Onpenenuth BUJ KpuBod 2 mopsinka. Hailtu nentp. 3anucarb B KaHOHMYECKOM BHJIE,

HANTH KAHOHMYECKYIO CHCTEMY KOOP/IMHAT.
a) 9x* —16y* —6x+8y—144=0
b) 9y -7y—-16=0
Ne2

CocTaBuTh ypaBHEHUE U OIPEICIUTh TUIl KPUBOM BTOPOTO MOPSIIKA, MPOXOAdIel yepes 5
TOYEK, 3a/IaHHbIX CBOMMH KOOpPJIMHATAMMU:

(_17_1)9 (170)9 (071)9 (372) 7(273)
Ne3
HccnenoBaTh 3aBUCUMOCTH THIIA KPUBOM OT IapamMeTpa A

x> +20xy +1y° =0

Neq
CocTaBuTh YypaBHEHHE KacaTeIbHOM K KpUBOW B TOUKE:
2 2
X Y
e )
12 4

5x* +6xy+5y> —16x-16y—16=0 (0,1)

BapuaHT 111 IOATOTOBKH K KOHTPOJbHOH padore Ne 9 mo teme «OCHOBBI TeopuH

rpymnim».
Nel



a=a, +ia, a, a _

HYCTB 3a1aHO MHOXCECTBO KOMIIJICKCHBIX YHCECJI BHU/IA: , TIC
IMpHUHAJICKAT OO HeﬁCTBHTGHBHBIX yucen. Beectn onecpanuun CJIOKCHHA U YMHOXCHUA
KOMIUIEKCHBIX YHCEIl ¥ MOCTPOUTH alNredpy KOMIUIEKCHBIX Yrcen. SBisieTcs i 3Ta anredpa
KOMMYTAaTHBHOM MO0 YMHOXeHUI0? SIBsieTcs J1u 3Ta anreOpa JuHeitHON anredpoil ¢ nenenuem?
No2
[TocTpoliTe HMKINYECKYIO TPYIITY, TOPOKAAEMYIO IEPECTAHOBKAMH BUA!

12345
53142
Ne3
3aHaH MHOFOYFOJ'H)HI/IK CIIMCKOM KOOp)II/IHaT BCpIHI/IHZ
X -1 2 1 ) 0
y 1 20 -2 -2 0

Martpuua adpdruHHOTO IPeodpazoBaHUsI UMEET BUL!

21 4
2 21

Boruncnute KoopAMHATHI BEPUIMH M1OCIIE TPeoOpa3oBaHus, HEHTPbI GOpPMBbI GUTYPHI U
IUJIOLIAIM JI0 U Mociie IpeoOpa3oBaHusl.

Kputepuu o1ieHKH KOHTPOJIBHBIX padoT:

— OIICHKA “3a4T€HO’’ BBICTABIISIETCA MPH MOJHOM PACKPBITUH TEMbI KOHTPOJIbHOM palboThI,
a TaKXKE IIpH IMOCICAO0BATCIBHOM, YCTKOM H JIOTUYCCKHU CTpOfIHOM €€ H3JI0KCHHU. CT}U]@HT
OTBCYACT HA JOIMOJHUTCIILHBIC BOIIPOCHI, I'PAMOTHO 000CHOBBIBAET IIPUHATBIC PCIICHM,

— OLIEHKa “He 3a4TeHO”’ BBICTABIAETCS 3a CJIA00€ W HEMOJHOE pPAaCKPBITHE TEMBbI
KOHTpOJ'IBHOﬁ pa60TBI, HECaAaMOCTOATCIIBHOCTb U3JIOKCHUA MaTCpHralia, BBIBOABI U IMMPCAJTOKCHUS,
HOCSIIKME OOMIMM XapakTep, OTCYTCTBHE HAIJIAJHOTO MPEACTaBICHUS pabOThl, 3aTPYAHEHUS IPU
OTBETaxX Ha BOIPOCHI.

Konnokeuym — naubonee pacnpoCTpaHEHHbIH METOJ KOHTPOJIA 3HaHWM ywamuxcs. [lpu
YCTHOM OIIPOCE YCTAHABIMBAETCS HEMOCPEICTBEHHbIH KOHTAKT MEXIY IpernojaBaTelieM H
yydaliumcsi, B IPOLECCe KOTOpPOro IpernojaBaTelib MOJy4daeT IIMPOKHUE BO3MOXKHOCTU JUIsS
W3YYEHUs UHIUBUYaTbHBIX 0COOEHHOCTEN YCBOCHHUS yYalllUMUCS y4eOHOTO MaTepuania.

[lenb KOJUTOKBUYMA: TEKyIIasi MPOBEPKa 3HAHUI ydalluXcs; IPOBEpKa YMEHUHN ydallluxcs
MMCBbMEHHO M3JIaraTb MaTepual.

[lepeueHp TeM, BKIIOUEHHBIX B KOJUIOKBUYM IIEPBOTO CEMECTpPA, IPUBEJCH HUXKE:

Tema 1. KoMIIeKCHBIE YuCa

Tema 2. MHOTOWIECHBI

Tema 3. MaTpulbl U CHCTEMBI JIMHEVHBIX YPaBHEHHUU

Tema 4. BexTopnas anredpa

Tema 5. DneMeHThl aHATUTUYECKON FreOMETPUH
B KoJI0KBHYM BTOPOTO CEMeCTpa BKIIOUEHBI CIIEIYIOLNE TEMbI:

Tema 6. JInHeNHBIE IPOCTPAHCTBA



Tema 7. JInnenHpIe ONIEpaTOPBI

Tema 8. KBappatuunbie GopMbl

Tema 9. KpuBble 1 MOBEPXHOCTH BTOPOTO MOPSAKA

Tema 10. OCHOBBI TEOPUU TPYII

Bomnpocer nnst mpoBeeHHsT KOJUIOKBUYMa IO JUCIUIIINHE «AnreOpa W aHaTUTHYECKas
TEOMETPHUS VTS KaXKIOW U3 TIEPEUNCICHHBIX TeM IIPUBEICHBI HIKE:

Tema 1. KomniiekcHbIe YnciIa

1.1. ITIpssmMoyroJibHast ¥ MOJSIPHAsE CUCTEMbI KOOPJAWHAT. B3aMMOCBSI3b KOOPAMHAT TOYEK B
cUcTeMax.

1.2. AnreOpamdeckas ¢opma KOMIUIEKCHOTO uwncia. J[eHcTBHS Haa KOMIUIEKCHBIMHU
YUCJIAMHU.

1.3. Tpuronomerpudeckas opmMa KOMIIJIEKCHOTO YHUCIIA.

1.4. Bo3BeneHne KOMIUIEKCHOTO YHMCIa B CTENEHb C LENbIM Moka3areneM. Dopmyna
Myagpa.

1.5. HM3BnedyeHue KOpHS U3 KOMILJIEKCHOTO YUCIIA.

1.6. IlokazarenpHas opmMa KOMILJIEKCHOTO YHUCIIA.

1.7. V3BnedeHne KBaApaTHOTO KOPHS M3 KOMIUIEKCHOTO YMcia B ainredpandeckoit Gpopme.
Tpuronomerpuieckue GyHKIIMHA OT KOMIJIEKCHOTO YUCJIa.

Tema 2. MHOTO4J1€HbI

2.1. MHorouneH oT oJgHOM nepeMeHHOW. JlelicTBus Hax MHorowieHamu. KopHu
MHOrouwieHoB. Teopema be3y.

2.2. Cxema 'opHepa.

2.3. KpatHble KOpHHU.

2.4. HauGonpmuii 00IHi 1eTUTENh IBYX MHOTOWICHOB. AnroputMm EBximmna.

2.5. CBoMCcTBa AETUMOCTH MHOTOYJICHOB.

2.6. B3auMHO TpoCThIE MHOTOWJICHBI.

2.7. CBoMCTBa B3aUMHO MPOCTHIX MHOTOYJICHOB.

2.8. KopHu KBaJpaTHOTO YpaBHEHUS

Tema 3. MaTpuubl U CHCTeMbI JIMHEHHBIX YPaBHEHUH

3.1. Matpuipl, AEHUCTBUS C MaTPUIIaMU — OCHOBHBIE CBOMCTBA.

3.2. llonstue onpenenurens 2-ro, 3-ro U n-ro nopsjaka. Beluucnenue onpenenurenei 2-
r0, 3-TO TIOPSIIKOB.

3.3. OcHOBHBIE CBOICTBA ONIpEACTUTEINEH.

3.4. Berunciienne onpeaenuTened n-ro nopsijaka, reopema Jlarmaca.

3.5. OOpartHas MaTpuila, BbIYUCICHIE 00paTHBIX MATPHLI.

3.6. KpamepoBckue cucTeMbl JIMHEHHBIX YPaBHEHU, UX PEILICHHUE.

3.7. Meton mocnenoBaTeIbHOIO HCKIIOYEHUs mepeMeHHbIX (Merona ['aycca) perneHus
CUCTEM JIMHEHHBIX YPaBHEHUN.

3.8. JluneiiHasi 3aBUCHUMOCTb U JIMHEHHAs HE3aBHUCHUMOCTb CTPOK (CTOJIOLIOB) MaTpUIBL
CaoiictBa JI3 u JIH3. ba3uc u paHr cTpoxk.

3.9. Panr maTpusl. Borurcienue panra MaTpHiibl.

3.10. OgHOpOIHBIE CUCTEMBI TMHENHBIX ypaBHeHUN. DyHAaMeHTaIbHas CUCTEMa PEeIIeHUN
OJIHOPOJIHBIX YPABHEHUM.

3.11. Heognopoansle cucTeMmbl JIMHEWHBIX ypaBHeHHH. Teopema Kponekepa-Kamemmm.



O6iee perieHrne HEOJHOPOHON CUCTEMBI INHEWHBIX YPaBHEHUM.

Tema 4. BextopHas anredpa

4.1. [lonsTie BEeKTOpA, CIOXKEHUE U Pa3HOCTb BEKTOPOB. PasiokeHune BeKTOpa Mo TpeM
HEKOMILJIaHAPHBIM BEKTOPaM.

4.2. CkansipHO€ ¥ BEKTOPHOE YMHOKEHUE BEKTOpOB. OCHOBHbIE CBOMCTBA.

4.3. CwmemaHHoe TMpou3BeACHHE BEKTOpoB. CBONCTBA CMEIIAHHOIO IPOU3BEIEHUS
BEKTOPOB.

Tema 5. JneMeHTHI AaHAIMTHYECKOH reOMeTPUH

5.1. YpaBHeHue psAMOM Ha IUNIOCKOCTU. YTOJ MEXIY ABYMS IIPSIMBIMH.
5.2. O6mee ypaBHeHUE NMPsMOK. PaccTosiHuEe OT TOUKH JI0 TPSMOM.

5.3. IIpeoOpazoBanne MPSIMOYTOIBHBIX KOOPAUHAT.

5.4. Tlonspuas cuctema koopauHat. HopmanbHoe ypaBHEHHE TPSIMOH.
5.5. O0miee ypaBHEHHE IJIOCKOCTH. YTOJ MEX]TY NIOCKOCTAMHU.

Tema 6. JInHeiiHble NIPOCTPAHCTBA

6.1. Onpexnenenue nuHenHOro npocrpaHcraa. [Ipumepsl.

6.2. CBoiicTBa TUHEIHOIO MPOCTPAHCTBA

6.3. JIuneiiHas 3aBUCUMOCTD IEMEHTOB JIMHEWHOTO MPOCTPAHCTBA.
6.4. CBoiicTBa cucTeM BEKTOPOB.

6.5. ba3uc nMHEWHOro MPOCTPaHCTBA.

6.6. PazmepHOCTh JIMHEHHOTO MPOCTPAHCTBA.

6.7. IIpeoOpa3zoBanne KOOpANMHAT BEKTOpa MpH 3aMeHe Oa3uca.

6.8. Onpenenenre TMHEHHOTO NOANMPOCTPaHCTBA. JInHelHas 000I09Ka.
6.9. Ilepeceuenue U cymma JIMHEHHBIX TOIIPOCTPAHCTB

6.10. [Ipsimast cymma JIMHEHHBIX OIITPOCTPAHCTB.

6.11. PazamepHOCTb TMHEHHOTO MOANIPOCTPAHCTBA

6.12. Onpenenenue eBKINI0BA MPOCTPAHCTBA.

6.13. Ilponecc oproronanuzanuu ['pamma-IlImusra.

6.14. HepasenctBo Komu-bynsikoBckoro.

6.15. HopMupoBaHHbIE IPOCTPAHCTBA.

6.16. OproronansHoe AonoiaHeHue. [locTpoeHne OpTOroHATBHOTO JTOTIOJTHEHHS.
6.17. YauTapHO€ IPOCTPAHCTBO.

Tema 7. JInneiiHbIe onepaTropbl

7.1. OnpexneneHue v NpUMeEPHI JIMHEHHBIX olepaTopoB. Aapo u 06pa3. JledekT u paur.

7.2. Matpuiia TMHEHHOTO oTiepaTopa U ee mpeoopa3oBaHue.

7.3. XapakTepuCTUYECKOE€ YpaBHEHHME MaTpuibl. JIaMOma-maTpuua. AHHYIUPYIOIIUN U
MUHUMAJIBHBIA MHOTOYJICHBI.

7.4. XapakTepuCTHYECKOE ypaBHEHHE JIMHEWMHOTO OTepaTopa.

7.5. CoOcTBEHHBIE 3HaUEHUSI U COOCTBEHHbIE BEKTOPBI IMHEHHOIO onepaTopa.

7.6. CBoiicTBa COOCTBEHHBIX BEKTOpPOB. BpbruncieHne coOOCTBEHHBIX BEKTOPOB.
OptoronanpHas matpuia. OpToroHaasHOE MPeoOpa3oBaHUE.

7.7. IHBapyaHTHBIE IO AIIPOCTPAHCTBA.



7.8. TpeyronsHas gopma.

7.9. JIuneiHble onepaTopsl MPOCTOW CTPYKTYPHI.
7.10. XKopnanosa dopma.

7.11. XKopnanos 6a3uc.

Tema 8. KBanparuunsie GopMbl

8.1. OcHoOBHBIE ompeneneHus KBaapaTHuHbIX (opm. JluHeiiHoe npeoOpazoBaHue
MIEPEMEHHBIX

8.2. KanoHuyeckuil BU KBaipaTUUHON (POpPMBI

8.3. Anroputm metofa Jlarpanxa npuBeIeHUS KBaJpaTUYHON (OpPMBI K KAHOHUYECKOMY
BUIY

8.4. OproronanbHoe peoOpazoBaHue KBaapaTHuHOi ¢popMmbl. [IpuBeneHne KkBaapaTuyHOM
¢opMbl K KAHOHMYECKOMY BHJy IpU IOMOUIM MpeoOpa3oBaHUs MEPEMEHHBIX C BepXHEH
YHUTPEYrOJIbBHOW MATPULIEH.

8.5. 3akoH uHepuUn

8.6. Kpurepuit CunbpBectpa

8.7. [lapa kBagpaTu4HbIX popmM

Tema 9. KpuBble M1 NOBEPXHOCTH BTOPOI'0 NMOPSIKA

9.1. OcHoBHble omnpenenenus. [IpeoOpa3oBaHusi KOOpAMHAT: NapaylIebHBIM NEPEHOC U
MIOBOPOT; 00K Ciryyai.

9.2. IIpuBeneHne KpUBOM BTOPOTO MOPSAAKA K KAHOHUYECKOMY BULY.

9.3. LlenTpasibHBIE U HELIEHTPAIbHBIE KPUBBIE BTOPOTO MOPSAIKA

9.4. Knaccudukanust KpuBbIX BTOPOTO MOPSIJIKA

9.5. OproronanbHo€e npeoOpa3oBaHue IEPEMEHHBIX KPUBOM BTOPOTO MOPsiAKa

9.6. Pacnagaromuecs KpuBbI€ BTOPOTO MOPSIIKA.

9.7. Teopema eTMHCTBEHHOCTH.

9.8. Dmnunc. Onpenenenue. BoiBog kaHOHMYEcCKoro ypaBHeHUs. MccienoBanue QpopMbl
JupekTpucsl u kacatesnbHble. ONTHYECKUE CBOMCTBA.

9.9. Tumep6osa. Ompenenenue. BviBOg KaHOHWYECKOTO ypaBHeHUs. McciemoBanue
dbopmel. JupexTpucsl u kacatenbable. ONTHYECKUE CBOWCTBA.

9.10. TIlapaboma. Ompenenenne. BrpiBom kaHoHWYECKOro ypaBHeHUs. MccinepoBanue
dbopmel. JupexTpucs u kacatenbable. ONTHYECKUE CBOWCTBA.

Tema 10. OcHOBBI TEOPUM I'PYII

10.1. HexoTopsle oOuine noHATUs anredpbl. AKCHOMBI I'PYIIIIHI.
10.2. TMoarpymnmsl. Kinaccel cMEKHOCTH.

10.3. Iluknudeckue rpymmsl.

10.4. Apudmeruka ocTaTKOB.

10.5. ®ynkuus Dunepa.

10.6. MynbpTHUIUIHKATUBHBIE 0OpATHBIE IO MOYTI0 N .

10.7.  Anroputm EBknupaa. Pacimpennsii anroput™ EBkinuaa.
10.8. Kwuraiickas Teopema 00 ocraTkax.

10.9. Koneunsle moss.

10.10. HopmanbHble HOArpYyNIbl U GaKTOPTPYIIIIHI.

10.11. Knaccbl cMEXHOCTH 0 HOpMaIbHOU NOJArpyIIe U (pakToprpymnma.



10.12. T'omomopdu3m.

OneHoOYHBIE CpencTBa ISl WHBAIMIOB W JIMI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH
3JI0POBBS BEIOUPAIOTCS C YIETOM WX WHAWBHIYATbHBIX TICHXO(PH3MUECKUX 0COOCHHOCTEH.

— MPU HEOOXOTMMOCTH MHBAJIMIAM | JIUIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 370POBBS
MIPEIOCTABIISIETCS JOTIOTHUTEIBHOE BpeMs JJIsl IOATOTOBKM OTBETA HA IK3aMEHE;

— TpU TIPOBEACHUU TPOIETYPHl OIICHUBAHUS PE3yJIbTAaTOB OOYUCHHSI WHBAJIUIOB U JIHI[ C
OTPaHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBSI IIPEIYCMATPHBACTCS UCTIOIH30BAHNE TEXHHUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHIAMBHIYAITBHBIMH OCOOCHHOCTSMU;

— IIPU HEOOXOJMMOCTH T 00yUarOIINXCsl C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBBSI U
WHBAIAJOB TMPOIeAypa OIICHWBAaHUS pE3yJbTaTOB OOydYeHHsS] 1O JUCHHUIUIMHE MOXKET
MIPOBOJIUTHCSI B HECKOJIBKO JTAIOB.

[Iponiemypa oleHMBaHUS PE3YJIHTATOB OOYYCHHS WHBAJIHIOB W JIAIl C OTPAaHUYCHHBIMH
BO3MO’KHOCTSIMHU 3I0POBBSI TI0 JUCIUILTHHE MTPEIyCMAaTPUBAET MPEIOCTaBICHNE HHPOPMAIIUHU B
(dbopmax, alanTHPOBAHHBIX K OTPAaHHYCHISIM UX 3/I0POBbSI X BOCIIPHATHS HHPOPMALIH:

JIiist T ¢ HapyIIeHUSIMH 3pEHUS:

— B IIeYaTHOM opMe yBEIUYEHHBIM LIPUPTOM,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyHIEHUsIMHU CITyXa:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JUiist T ¢ HapyIIEHUSIME OTIOPHO-JIBUTATEIBHOTO amapara:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOT'O JOKYMEHTA.

JIaHHBIA TIepeYeHb MOXKET OBITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
00yJaronuxcs.

4.2 ®oH/1 OLIEHOYHBIX CPECTB /ISl MPOBEIeHUsI MPOMEKYTOYHOM aTTeCTAlMU.

K dopmam KoHTpOJISI OTHOCHUTCS 3Kk3ameH — 3TO (opMa IMPOMEKYTOUHOM aTTecTauuu
CTyJIEHTa, ompesensemMas y4eOHBIM IUIAHOM TOJrOTOBKH IO HampasieHuio BO. Dk3amen
CIIykuT (OPMOM TMPOBEPKH YCIICIIHOTO BBIMOJIHEHHUS OakajaBpaMu KOHTPOJBHBIX paboT u
yCBOEHHUS y4eOHOT0 MaTepurasa JCKIIMOHHBIX 3aHITHI.

Kputepuu BbICTaBieHUS OLIECHOK Ha IK3aMEHE:

— OIICHKA “OTJIMYHO” BBICTABJIAETCS, KOI/A JaH TIOJHBIA, pa3BepHYTHI OTBET Ha
IIOCTABJICHHBIE BOIIPOCHI, II0KA3aHA COBOKYIIHOCTh OCO3HAaHHBIX 3HAaHMM IO JWCIUIUIMHE,
JIOKA3aTeJIbHO PACKPBITBl OCHOBHBIE ITOJIOKEHHUS BOIIPOCOB; B OTBETE IPOCIIECKUBAECTCS UYETKAs
CTPYKTypa, JIOTHYECKasi IIOCIECNOBATENBHOCTh, OTPAXKAKOWIAsd CYIIHOCTb PAaCKPBIBAEMBIX
MOHATHM, TeOopeM, YTBEpXKACHUW. 3HaHME MO JUCHUIUIMHE JEMOHCTpHUpYyeTcs Ha (QoHe
MIOHUMAaHMs €ro B CHUCTEME JIaHHOM HayKu M MEeXAUCLHUILIMHApHBIX cBsi3ed. OTBET M3JI0KEH
JUTEPATYpHBIM SI3bIKOM C HCIOJIb30BAaHUEM CHELHAIbHBIX TEPMUHOB. MOryT OBITH JOIMYILEHBI
HEJIOYETHl B OINPEICICHUN IOHATUM, WCIPABICHHBIE CTYJIEHTOM CAMOCTOSITEIBHO B IPOLECCE
OTBETA;

— OLIEHKA “XOpoII0” BBICTABIISIETCSA, KOI'ZA IOJY4YeH IMOJHBIA, pa3BEepHYThIH OTBET Ha
MIOCTABJICHHbIE BOIIPOCHI, MOKAa3aHO YMEHME BBIJEIUTh CYLUIECTBEHHBbIE W HECYIECTBEHHBIE



IIPpHU3HAKW, MPUIUHHO-CJIICACTBCHHBLIC CBA3H. OTBeT 4eTKO CTPYKTYPUPOBAH, JIOTHYCH, HU3JIOKCH
JIUTEPATYPHBIM A3BIKOM C UCIIOJIb30BAHUEM CIICHHUAJIBHBIX TCPMUHOB. MOFYT OLITH JOIMyHICHBI 2-
3 HETOYHOCTH MWJIM HE3HAYUTEIIbHEIC OHII/I6KI/Ij HCIIPABJICHHBIC CTYJACHTOM C IIOMOIIBIO
IMpernoaaBaTCid;

— OLEHKa “yJOBJIETBOPUTENLHO BBICTABJISIETCSA, KOIZAa MPEJCTaBI€H HEJ0CTaTOYHO
MOJIHBIA W HEJOCTAaTOYHO Pa3BEPHYTHIM OTBET. JIOormka M MOCIENOBATENBHOCTh H3JIOKECHUS
UMeEIoT HapyuieHus. JlomyieHsl OmMOKM B PACKPbITUM TMOHATUH, yNOTpPeOJIeHUH TEPMHUHOB.
CryneHT He cnocoOeH caMOCTOSITENbHO BBIIEIUTh CYIIECTBEHHBIE U HECYIIIECTBEHHbIE TPU3HAKU
U TNPUYUHHO-CIICJICTBEHHbIE CBS3U. B OTBeTe OTCYTCTBYIOT BBIBOJBL. YMEHHE pPaCKpbITh
3HaueHue OO0OOIIEHHbIX 3HAHMNM HE TMoKa3aHo. PeueBoe odopmiieHue TpedyeT MONpaBoK,
KOPPEKIINY;

— OIICHKA “HEY/IOBJIETBOPUTEIHHO BBICTABIIAECTCSA, KOTJAa OTBET MPEIACTABIsECT COOOMU
pa3po3HEHHbIE 3HAaHUA C CYLIECTBEHHbIMM olMOkamMu 1o Bompocy. Ilpucyrcryror
(bparMeHTapHOCTh, HEJIOTMYHOCTh M3/I0KEeHHUsS. CTyJEeHT HE OCO3HAEeT CBs3b OOCYXJAaeMOro
BOIpoca MO Owiery ¢ JpyrdMH OOBEKTaMHM JUCHUILIMHBIL.  OTCYTCTBYIOT — BBIBOJIBI,
KOHKpETHU3allusd W  OOKa3aTCIbHOCTb  H3JIOKCHUA. Peun HErpaMOTHasd, OSKOHOMHWYCCKAA
TEPMHUHOJIOTHUA HE UCIIOJIB3YCTCA. I[OHOJ'IHI/ITCJ'IBHBIG 1 YTOUHSAIOIIHWEC BOIIPOCHI IPEIOAaBaTCIId HE
MIPUBOIAT K KOPPEKIIUU OTBETA CTYIACHTA.

IIpuMepHbIe Bonpockl K 3k3ameny (1 cemectp)

1. IlpsMoyronbHass W TOJNSIpHAs CHCTEMBI KOOpAMHAT. B3aMMOCBSA3b KOOpPAMHAT TOYEK B
cUCTeMax.
AnrebOpandeckas popMa KOMIUIEKCHOTO Yrciia. JIeMCTBUS HAl KOMIIJIEKCHBIMU YUCIIaMHU.
Tpuronomerpudeckas popma KOMIIJIEKCHOTO YUCIIA.
Bo3BeneHne KOMIUIEKCHOTO YHCIIa B CTENEHb ¢ LeNbIM nokaszareneM. ®opmyna Myaspa.

2

3

4

5. H3BnedeHne KOpHs U3 KOMIUIEKCHOIO YMCIIA.

6. IlokazarenpHas hopMa KOMIUIEKCHOTO YHCIIA.

7. W3BneueHue KBaJIpaTHOTO KOPHS U3 KOMIUIEKCHOTO YHUCIIa B anredpanyeckoit popme.

8. Tpuronomerpuueckue pyHKIUU OT KOMILJIEKCHOTO YHUCIIA.

9. MHorouseH OT 0JIHOM nIepeMeHHOM. [lelicTBrUA Hax MHOrowieHaMu. KOpHM MHOTOYJIEHOB.

10. Teopema be3y.

11. Cxema I'opuepa.

12. KpaTHble KOpHH.

13. HanGouspimmii 001mii 1eTUTeNb IBYX MHOTOWICHOB. AnroputM EBKina.

14. CBoiicTBa AETUMOCTH MHOTOYJICHOB.

15. B3auMHO MpOCTbIE MHOTOYICHBI.

16. CBoiicTBa B3aMMHO MPOCTHIX MHOTOYJIECHOB.

17. KopHu KBapaTHOTO ypaBHEHUS

18. MaTpuiipl, 1EHCTBHS C MATPULIAMHA — OCHOBHBIE CBOWCTBA.

19. Tlonstue onpenenutens 2-ro, 3-ro U N-ro nopsiaka. Beraucnenue onpenenureneit 2-ro, 3-ro
MTOPSIKOB.

20. OcHOBHBIC CBOMCTBA OIPEACIUTEIICH.

21. Beruucnenue onpenenurened n-ro nopsjaka, reopema Jlamnaca.

22. ObpaTHasi MaTpulla, BBIYUCIIEHNE OOpPaTHBIX MATpPHIL.

23. KpamepoBcKH€e CUCTEMbI JMHEMHBIX YPaBHEHUH, UX PEILLIEHUE.



24.

25.

26.
27.

28.

29.

30.
31.
32.
33.
34.
35.
36.

Meto 1 ocnenoBaTeNbHOIO HUCKIIOYEHUs NepeMeHHbIX (Meton ['aycca) pelieHust cuctem
JIMHEWHBIX YPAaBHEHUM.

JluneitHas 3aBUCUMOCTh U JIMHEMHAsI HE3aBUCUMOCTDb CTPOK (CTOJI010B) MaTpuibl. CBOHCTBa
JI3 u JIH3. ba3uc u panr cTpok.

Panr marpunel. Beruncinenue panra MaTpuuebl.

OpHOpOJHBIE CHUCTEMBbI JIMHEHHBIX ypaBHeHUU. DyHAaMeHTanbHas CHUCTEMa pEeLIeHHM
OJIHOPOJIHBIX YPABHEHUM.

Heomnopoansie cuctemsl nuHEWHBIX ypaBHeHHH. Teopema Kponekepa-Kamemmm. OOmiee
penieHne HeOJHOPOIHOM CUCTEMBI JINHEWHBIX YPABHEHH.

[lonsiTHe BeKTOpa, CIOKEHHWE U PA3HOCTh  BEKTOPOB. PaznoxkeHHe BEKTOpa MO TPEM
HEKOMILJIaHApPHBIM BEKTOPaM.

CkaysipHO€ ¥ BEKTOPHOE YMHOKE€HHE BEKTOpOB. OCHOBHBIE CBOMCTBA.

CMmeniaHHoe mpou3BeieHne BEeKTOpoB. CBOMCTBA CMEIIAaHHOTO MPOU3BECHHS BEKTOPOB.
VYpaBHEeHHE NPAMOM HAa IVIOCKOCTH. YTOJ MEXIY ABYMS IIPSMBIMHU.

O6miee ypaBHeHue psMOM. PaccTosiHue OT TOYKH A0 MPSMOH.

[IpeoOpa3oBaHue MPSIMOYTOIbHBIX KOOPAUHAT.

[Tonspnas cucrema koopauHat. HopMasibHOE ypaBHEHHUE IPSIMOU.

Ob1ee ypaBHEHUE MIIOCKOCTH. YTOJI MEXAY MIOCKOCTSIMHU.

IIpuMepHbIEe BONPOCHI K 3K3aMeHYy (2 cemecTp)

Onpenenenre TMHEHMHOTO IpocTpaHcTBa. [lpumepsr.
CBoiiCTBa JTMHEWHOTO MPOCTPAHCTBRA.

JInHeHas 3aBUCUMOCTD 3JIEMEHTOB JJUHEMHOTO TPOCTPAHCTBA.
CBoiiCTBa CHCTEM BEKTOPOB.

ba3uc nuHelnHOro NpocTpaHcTBa.

Pa3mepHOCTH IMHEIHOTO MPOCTPAHCTBA.

[IpeoGpa3oBaHue KOOpAMHAT BEKTOpa IIpU 3aMeHe Oa3uca.

N kWD

Ompenenenue TMHEWHOTO MOANpocTpaHcTBa. JInHeHas 00oI0UKa.

©

[Iepecedyenne u cymMMa JINHEMHBIX TIOAIPOCTPAHCTB

—
o)

. [IpsiMast cymMMa JIMHEHWHBIX ITOIIPOCTPAHCTB.

[
[E—

. PasMepHOCTB JINHEWHOTO MOAIIPOCTPAHCTBA

—_—
\S)

. Onpenenenne eBKINI0BA IPOCTPAHCTBA.

—
[98)

. [Iponiecc oproronanuzannu I'pamma-IImuara.

—_—
N

. HepaBencrBo Komm-byHsikoBckoro.

—
9]

. HopmupoBaHHbIe IpOCTpaHCTBA.

—
o)

. OproronasnbHoe gonosHeHue. [locTpoeHne OpTOroHa IbHOTO AOMOTHEHHUS.

—
~

. YHUTapHOE NPOCTPAHCTBO.

—
o0

. Onpenenenue u npuMepsl JMHEHHBIX onepaTtopoB. SAapo u 06pa3. Jledekt u panr.

—
\O

. MaTpwuiia nuHeHHOTO onepaTopa 1 ee mpeoOpa3oBaHue.

\®)
S

. XapaKTepucTU4eCcKoe ypaBHeHHE Marpullbl. JlsmOnma-mMarpunia. AHHYIUpPYIOLIUN U
MUHUMAaJIbHBIH MHOTOUJICHBI.
21. XapakTepucTU4eCKOe YpaBHEHHUE JIMHEHNHOTO OIepaTopa.
22. CoOcTBeHHBIC 3HAYECHHS 1 COOCTBEHHBIE BEKTOPBI IMHEHMHOTO OIepaTopa.
23. CpoiicTBa  COOCTBEHHBIX  BEKTOpPOB. BblumcieHue  CcOOCTBEHHBIX  BEKTOPOB.
OptoronanpHas matpuia. OpToroHaasHOE MPeoOpa3oBaHUE.
24. luBapuaHTHbIE IOANPOCTPAHCTBA.



25.
26.
27.
28.
29.

30.
31.

32.

33.
34.
35.
36.

37.
38.
39.
40.
41.
42.
43.

44,

45.

46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

TpeyronpHas gpopma.

JInHeliHbIE OnepaTopsl MPOCTON CTPYKTYPBHI.

Kopnanosa ¢opma.

XKopnanos Oazuc.

OcHoBHBIE ompeneneHus KBaapaTUyHbix (opm. JluneltHoe mpeoOpa3zoBaHue
MEPEMEHHBIX

Kanonunueckuil Bua KBaapaTU4HON (POPMBI

Anroput™m metona Jlarpanxka npuBeAeHHs] KBaJApaTUUYHON (OPMBI K KAHOHUYECKOMY
BU]TY.

OproronanbHOe peoOpazoBanue KBaapatuyHoi (opmsl. IlpuBenenue kBagpaTuyHOM
¢bopMbl K KaHOHMYECKOMY BHIY IpH IOMOIIM IpeoOpa3oBaHUs MEPEMEHHBIX C
BEPXHEN YHUTPEYTrOJIbHON MaTPHIIEH.

3aKOH UHEPIUH.

Kputepuii Cunbpectpa.

[Tapa kBagpaTU4HbIX popm

OcHoBHble ompenenenus. [lpeoOpazoBaHus KOOpAMHAT: MapajljIeNIbHbIA IMEPEHOC U
MIOBOPOT; 00K CiTyyail.

[IpuBeneHne KpUBOM BTOPOTO MOPsIIKA K KAHOHUYECKOMY BUY.

LlenTpanpHble U HELEHTPaIbHbIE KPUBBIE BTOPOTO MOPSIAKA

Knaccugukanus KpuBbIX BTOPOT0 HOpsAKa

OptoroHanbHOE IpeoOpa3oBaHue NEPEMEHHBIX KPUBOI BTOPOTO MOPSIKa
Pacnagaromuecs kpuBble BTOPOro MOpsiiKa.

Teopema eIMHCTBEHHOCTH.

Omnunc. Onpenenenue. BeiBox kaHoHumYeckoro ypaBHeHus. MccienoBanue ¢GopMbl.
JupekTpucel u kacatenbHble. OnTuyecKkue cBoiCcTBa.

I'mnepbona. Omnpenenennie. BpiBog KaHOHWYECKOTO YypaBHeHHs. VccimemoBanue
dbopmel. JupexTpucsl u kacatenbable. ONTHYECKUE CBOWCTBA.

[Tapabouna. Onpenenenue. BriBog kaHOHHYECKOTO ypaBHeHUs. MccnenoBanue GopMBl.
JlupekTpucsl u kacatenbHble. OnTHuyecKue cBOiCcTBa.

HekoTopsie o61ue noustus anredpbl. AKCHOMBI FPYIIbI.

[Toarpynmnsl. Kitaccsl cMeKHOCTH.

[{uknuyeckue rpynmsl.

Apudmernka oCcTaTKOB.

Oynkuus Ditnepa.

MynbTUIUIMKaTUBHBIE OOpaTHbBIE IO MOy N .

Anroput™m EBxinna. Pacmmmpennsiii anroput™ EBxinia.

Kuraiickast Teopema 06 ocTaTkax.

Koneunsle nois.

HopmanpeHbie noarpynmnsl ¥ GakTOprpymnbl.

Knaccsl cMexHOCTH IO HOpMaJIbHOM MOArpyMIe U (pakToprpymia.

['omomopduzm.

OIICHOLIHBIC cpeacrtBsa jid HMHBAJIMAOB W JiML C OIPaHUYCHHBIMH BO3MOXHOCTAMU

3I0POBBSI BEIOMPAIOTCS C YIETOM MX UHIWBUAYAIbHBIX ICUXO(PU3UUECKIX 0COOCHHOCTEH.



— MPU HEOOXOTMMOCTH MHBAJIMIAM | JIUIAM C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 370POBBS
MIPEIOCTABIISIETCS JOTIOJHUTEIBHOE BpeMs JIJIsl MOATOTOBKU OTBETA HA 3K3aMEHE;

— TPU TIPOBEACHUU TPOIETYPHl OIICHUBAHUS PE3yJbTAaTOB OOYUCHHSI WHBAJIUIOB U JIHI] C
OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 370POBBSI IIPEIYCMAaTPHBACTCS UCTIOIH30BAHNE TEXHHUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAMBHUIYAIbHBIMH OCOOCHHOCTSIMHU;

— TIPU HEOOXOJMMOCTH TSI 00YHArOIIUXCS C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBBS U
WHBAIAJOB TMPOIeAypa OIICHWBAaHUS pE3yJbTaTOB OOYdYeHHsS TIO JUCHHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO JTAIOB.

[Iponiemypa oleHMBaHUS PE3YJIHTATOB OOYYCHHS WHBAJIHIOB W JIAIl C OTPAaHUYCHHBIMU
BO3MOJKHOCTSIMHU 3I0POBBS TI0 JUCIUILTHHE MTPEIyCMATPUBAET MPEIOCTaBICHNE HHPOPMAIIUHU B
(dbopmax, alanTHPOBAHHBIX K OTPAaHHYEHISIM UX 3/I0POBbSI ¥ BOCIIPHATHS HHPOPMALIUH:

JIiist T ¢ HapyIIEeHUSIME 3pEHUS:

— B IIeYaTHOU opMe yBEIMYEHHBIM LIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyHIEHUsIMHU CITyXa:

— B IIeUaTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JUiist T ¢ HapyIIEHUSIME OTIOPHO-JIBUTATEIBHOTO ammapara:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOT0 JOKYMEHTA.

JIaHHBI TIepedYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBHCUMOCTH OT KOHTHHIEHTA
00ydJaronuxcs.

5. IlepeyeHb OCHOBHOII M JONOJHUTEIbHON y4eOHOM JTUTepaTypbl, HEOOX0AMMOM IS
OCBOEHHS THCHUTIMHBI.

5.1 OcHoBHas JiuTEpaTypa:
1. [MTucemennsit, Jmutpuii Tpodumosuu. Koncnekr nexuuii no Beicuieil matemaTuke [Teker] :
[B2u4.]. Y. 1/ J. IluceMennsiid. - 12-e u3a. - Mocksa : Aipuc-nipecc, 2013. - 280 c. - (Bricmiee
oOpazoBanue). - ISBN 9785811248551. - ISBN 9785811240005 : 135.75.
2. Tlonos B.C. Jluneiinas anredpa: yuebHoe nocodue st Tex. yausepcureroB Uza: MI'TY um.
H.D. baymena. 2016r. — 256 c.
3. llesnoB I'.C. Jluneiinas anrebpa: Teopus ¥ NPUKIAIHBIE aCMEKTHI: yuyeOHOe mocodue — 3-¢
u3 1. uchp. u gon. — M.: Maructp: UHOPA-M, 2016. — 544 c.
4. Kpemep H.II., ®punman M.H. Jluneiinas anreOpa. Y4eOHHMK U NPAaKTHUKyM: 2-€ H3..
M.:U3parensctBo FOpaiit, 2017r. — 309c. (http://urait.ru/catalog/401101)
5. Ly6epoumnep O.H. 3agaun u ynpaxxHeHus 1o aHanutudeckoi reometpun. Cankt-IletepOypr,
Mocksa, Kpacuonap, Jlans, 2009.
6. Kpsaxsun, B.J[. Jluneitnas anreOpa B 3ajavax U YOPOKHEHHUSIX [DIEKTPOHHBIN pecypc]
yaeonoe nocooue / B.Jl. Kpsiksun. — Dnexrpon. nan. — Cnb: Jlanb, 2016. — 592 ¢. — Pexum
noctyna: https://e.lanbook.com/book/72583..

I[J'[f[ OCBOCHUSA AUCHUIUIMHBI MHBAJIMJAMHU W JIMIaMU C OTPaHUYCHHBIMHU BO3MOXXHOCTSAMU
300POBbA HUMCIOTCA H3JaHUSA B JJICKTPOHHOM BHIC B 3H€KTpOHHO-6I/I6J'H/IOTC‘~IHBIX cucremMax

«Jlaub» u «¥OpaitT».

JlonotHuTe/IbHASI JIUTEpaTypa:



1. ITaxomona E.I'., PoxxxoBa C.B. Jluneiinas anreOpa u aHaTUTHYECKAsi TE€OMETPHSL.
COopnuk 3ama4: yuel. mocodOue i MpuKIagHoro bakamaspuara, 2016r. — 110c.
(http://urait.ru/catalog/392498)

2.  TeipreimmaukoB E.E. OcHoBbl anreOpsl. U3a-Bo: «@usmatiuty, 2016 - 464 c.

3. Tloramos A.Il. Jluneiinas anreOpa u aHaJIUTUYECKasi TEOMETpUsL. YUEeOHUK U
MPaKTUKYM JIJIs1 TpUKIagHoro 6akanaBpuara. 2016r. — 309c. (http://urait.ru/catalog/395378)

4. bypmucrposa E.b., Jlo6anoB C.I'. Jluneiinas anredbpa. YueOHUK U IPAKTUKYM JJIs
akamemuueckoro 6akamaspuara. 2017r. — 421 c.

5. IIpockypsakos U.B. Coopuuk 3ana4 no auHeitHOM anredbpe. MockBa-CI16, Jlans, 2010.

6. Uneun B.A., [To3usk D.1". JIuneitnas anre6pa: yueonuk mis BY30B. 6-¢ u3., crep.
M: ®uzmatimt, 2005. — 208 c.

7. ®annees /JI.K., Comunckuii U.C. 3agauu no Beicuieil anreOpe: yueOHoe mocodue ass
cTyaeHToB By30B. — Cnb.: Jlanb, 2008. — 288 c.

5.3. [lepuoguyecKkue U3IaHMUS:

1. Maremaruyeckue 3aMETKHU:  €XKEMECAYHbIM  HaydHbli okypHan  OtaeneHus
matemaTnueckux Hayk PAH. ISSN 2305-2880 (online), 0025-567X (print)

2. Maremaruyeckuii CcOOpHUK: HayuyHbIM JKypHan Poccuiickoil akazemMun Hayk
(MaremaTtuyeckuii uHcTUTYT UM. B.A. CrexioBa). ISSN 2305-2783 (online), 0368-8666 (print).

3. VYcnexu marematuueckux Hayk: Hayunsiii xypHan PAH(Martemaruueckuif HHCTUTYT
uM. B.A. Creknona). ISSN 2305-2872 (online), 0042-1316 (print).

4. Aurebpa u ananu3: Hayunsiii sxxypnan PAH (OI'VII «Akagemusnaruentp «Haykay).
ISSN 0234-0852 .

5. CospemenHble mnpoOiembl MareMmatuku: Hayunblii KypHan MareMarudeckoro
uncturyta uM. B. A. CrexiioBa PAH. ISSN 2226-5937 (online), 2226-5929 (print).

6. Marematuyeckue  TPY/bI: Hay4YHbId  KXypHal  MHCTMTYyra = MaTreMaTuKu
uM. C. JI. Co6oneBa CO PAH. ISSN 1560-750X.

7. @yHIaMeHTaJIbHAs W IPUKIAJHAsA MAaTeMaTHKa: HaydHbIM KypHan LleHTpa HOBBIX
MH(OPMALIMOHHBIX TEXHOJIOTUH MockoBCKOTO roCy/1apCTBEHHOTO YHUBEpCUTETA
uM. M. B. JlomonocoBa. ISSN 1560-5159.

6. Ilepeyenb pecypcoB  HMH(OPMANUOHHO-TEJEKOMMYHHMKAIMOHHON  CeTH
«HTepHET», HEOOXOAMMBIX IJISI OCBOEHUS TUCHHUILINHBI.
1.  http:/moodle.kubsu.ru/ cpena MoxynbHOro TMHaAMUYECKOro 00yuenus Kyol'V

2.  Enmunas komnekuus nuQpoBbIX 00pa3oBaTeabHBIX pecypcos - http://school-
collection.edu.ru

®opmbl 00yueHHUsI B COBPEMEHHBIX YCIOBUSX - http://www.anovikov.ru/artikle/forms.htm
Maremaruka B UTHTEPHET - http://www.benran.ru/E_ n/MATHINT.HTM

Maremaruxka - http://e-science.ru/math/

Buxunenus - http://ru.wikipedia.org/wiki/

I'moccapuit.py - http://www.glossary.ru/

CrnoBaps - http://www.math.ru/

A e

Google Directory — Math (directory.google.com/Top/Science/Math) - karamor
MaTeMaTHYEeCKHX PEeCypCOB, YIOPSIOUYCHHBIX 10 TUITY U TeMaThke. COIEepPIKUT CChUIKU Ha OoJiee
gem 12 000 BeO-caiiToB



10. Google Directory — Math Software (directory.google.com/Top/Science/Math/Software)
- KaTaJIoT MaTeMaTHIeCKOTO IPOTPaMMHOTO 00ECIICUCHHUS.

11. Math Archives (archives.math.utk.edu). - apxuB M Karamor MareMaTH4eCKHX PECYpCOB,
TEMaTUYECKHUX CIIUCKOB PACCHUIKHA U 00pa30BaTEbHBIX MaTEPUAIIOB.

12. Math Forum @ Drexel (mathforum.org). - oauH M3 BeayMX LHEHTPOB MATEMATHKU M
MaTeMaTH4ecKoro oOpa3oBanus B IHTepHETE

13. Bubauoreka ecrecrBennbix Hayk PAH - http://www.benran.ru/

7. Meroauyeckue yKa3zaHus /sl 00y4aIOIIMXCS 110 OCBOCHUIO THCIUIITIHHBI.

Teopernueckne 3HaHUS [0 OCHOBHBIM pasjenaMm Kypca «Auredpa M aHalUTHYECKas
TFEOMETPHS» CTYIEHThl NPUOOPETAIOT Ha JIEKUUAX M MPAKTHUYECKUX 3aHSATHUSIX, 3aKPEIUISIOT U
pacIIUpsIOT BO BPEMsI CAMOCTOSITEIbHON paboThI.

Jlexuuu mo xypcy «AnreOpa U aHaJUTHYECKas F€OMETPUS» MPEICTABISIOTCS B BUJE
U3JI0KEHUS MaTepuana IO TEeME JIEKIMH C JEMOHCTpalMed Npe3eHTaluid 1[0 OTAEIbHBIM
OCHOBHBIM T€MaM IIPOrPaMMBI.

Jisa yroyOneHus M 3aKpeIuIeHUs TEOPETUYECKUX 3HAHMM CTYIEHTaM PEKOMEHAyeTCs
BBINIOJIHEHUE OIPENIEJICHHOTO0 O00beMa CaMOCTOATENbHOW paboThl. OOmui 00BEM Yacos,
BbIJIJIEHHBIX TUIS BHEAYAUTOPHBIX 3aHSTUH, COCTaBJIsI€T
202 4aca.

B pamkax camMoCTOATENbHOW NO3HABATEJIbHOM JEATEIBHOCTU CTYIEHTaM TaKkkKe
[peIaraeTcsi U3y4nuTh HEKOTOPBIE pa3fielibl, He BOLIEAINE B JEKIIMOHHBIN KypC.

Bueaynuropnast pabora mo aucuMiuiiHe «Ajredpa M aHaJUTHYECKas T'€OMETPUs»
3aKJII0YAETCS B CIEAYIOIIEM:

— MOBTOPEHHUE JIEKIIMOHHOTO MaTepuaia u NpopaboTKa yueOHMKOB U y4eOHbIX TOCOOUH;

— MOATrOTOBKA K IPAKTHUUECKUM 3aHSTUSM;

— npopaboTKa TeM, BBIHECEHHBIX HAa CAMOCTOSITENIbHYIO ITOJTOTOBKY.

JUis 3aKkperuieHHsT TEOpEeTHYECKOro MaTepuaja W BBINOJIHEHHUS KOHTPOJIUPYEMBIX
CaMOCTOSITENIbHBIX pa0OT MO AMCLUMILIMHE BO BHEYYeOHOE BpeMs CTYAEHTAM IPEIOCTaBIIAETCS
BO3MOXHOCTb M0JIb30BaHUs Oubnuorekoir Kyol'V, Oubnnorexoil ¢axyapTeTa KOMIBIOTEPHBIX
TEXHOJIOTUH U NMPUKJIAJHON MaTeMaTUKH, BOBMOKHOCTSIMU KOMIIBIOTEPHOTO Kiacca (haKkyibTeTa.

WTOroBslii KOHTPOJIb OCYILECTBIIAETCS B BUJIE 3a4€TOB U DK3AMEHOB.

B ocBoeHuu AucUMIIIMHBI MHBAJIMIAMHU U JIMIAMHU C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU
310pOBbsl OOJIBIIOE 3HAYEHHE MMEET UHAMBHAyallbHas ydeOHas paboTa (KOHCYIbTAaLlUU) —
JIOTIOTHUTEIBHOE pa3bsiCHEHHE yueOHOro MaTepuara.

WuauBuayanbHble KOHCYJAbTAllMM 10 MPEIMETY SBISAIOTCA BaXKHBIM  (haKkTOpOM,
CHOCOOCTBYIOLIUM MHJMBHTyaTH3aluU O0yYEHHs] U YCTAaHOBJICHUIO BOCIIUTATEIbHOTO KOHTAKTa
MEeXAy IHpernojaBaTesieM M 00yJarolmMMCs WHBAJIMIOM WIM JIMLOM C OrpaHUYEHHBIMU
BO3MOXHOCTSIMU 3JI0POBBSI.

8. IlepeyeHr MH(pOPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX IIPH OCYLIECTBJICHHH
00pa30BaTeIbHOIO NMpouecca M0 JUCUUILIHHE.

8.1 Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOIHH.

JIOTIOJIHUTENbHBIE W WHAMBUIYAIbHbIE 3aJaHUS ULl CTYJEHTOB IOATOTABIMBAKOTCS B
JIEKTPOHHOM BHUJE U IEpefaroTCs IMOCPEACTBOM 3JIEKTPOHHOM mnouTel. lIpemycmorpena



BO3MOXHOCTb KOHCYJIbTUPOBAHHA CTYACHTOB TaK K€ MMOCPCACTBOM MECCH/KECPOB U ITOYTHI. I{J’Ifl

IMPOBCACHUA JICKIITMOHHBIX 3aHATHH HGO6XOI[I/IMI>I AyAUTOPUH, OCHALICHHBIC ITIPOCKTOPOM.

8.2 IlepeyeHb HEOOXOAUMOI0 MIPOrPAMMHOIO O0ecnevyeHus.
HeoO6xomuMbIM sIBIsIETCS MpOTpaMMHOE OOecredeHue JUisl JEMOHCTpAIlii U CO3JaHus

npesenTanuii («Microsoft Power Point»).

B npouecce nposeieHns JIEKIIMOHHBIX U IPAKTUYECKHUX 3aHATUM IPAKTUKYETCS IIUPOKOE

HCIIOJIb30BAHHUEC COBPEMCHHBIX TCEXHHUYCCKHUX CpPCIACTB (HpOeKTOpBI, HHTCPAKTUBHBIC JTOCKH,

UHTEPHET) W AaKTUBHBIX (OpM NpPOBEAECHUS 3aHSITH.

C wucnonb3oBaHMEM HMHTEpHETA

OCYILIECTBIISIETCS JOCTyn K 0a3aM JaHHBIX, WH(POPMALMOHHO-CIPABOYHBIM U MOHCKOBBIM

CUCTEMAM.

1.3 Ilepeyenb HHGOPMANUMOHHBIX CIIPABOYHBIX CHCTEM:

Ha3Banue nmakera IIpousBoauTe/b Anapec Tun pecypca
9bC
N3 paTenscTBO .
N30aTeIbCTBA o - www.e.lanbook.com IMOJIHOTEKCTOBBII
13 ” Jlanb
Jlanb
9bC
“YHuBepcurterckas N3 paTenscTBO o .
« ’ www.biblioclub.ru MMOJIHOTEKCTOBLIN
onbmmoTeka Jlupext-Menua
OHJIAMH”
ObC “ " . .
“«7NANIUM.COM” 000 “HUIl THD®PA-M WWW.znanium.com MHOJIHOTEKCTOBEIN
Science Direct NznarenbcTBO . . .
. « » www.sciencedirect.com MTOJTHOTEKCTOBBIN
(Elsevir) DIb3eBUP
Scopus MspatensCreo WWW.SCOpUs.com edepaTuBHbBIN
p “Onp3eBup” SCOPUS. pedep
eLIBRARY.RU (H9B)| OOO “Untpa- Lentp+” www.elibrary.ru MOJIHOTEKCTOBBIN
MunoOpHayKH ¢/IMHAsT UHTEPHET-
“JIekTopuym” Poccun [denaprament www.lektorium.tv onbmmoTeka
CTpaTpa3BUTHSA JIEKIU I
9. MarepuajgbHo-TexHH4YecKasi 0a3a, HeoOXoauMMasi UIA  OCYIIeCTBJICHUSI
9

06pa30BaTeJ1bHOFO nmpoumecca mo J1MCuuIlJImHe.

MartepuajibHO-TeXHUYecKOe o0ecnedeHne TUCHUIIUHBI 1
Ne Bun pador
OCHAIIIEHHOCTh
1. Jlexunonusle 3auaTusa | JIeKIIMOHHAs ayqUTOpusi, 000pYyAOBaHHAsSI BUJICONIPOEKTOPOM U
sKpaHoMm, ayna. 129, 131, A 301 6, A 305, A 307.
2. Cemunapckue 3anatust | He npemxycMoTpeHsl
3. JlabopaTopHbie Aynutopun s 1ab0paTOpPHBIX 3aHSTHH, O0O0OpYJOBaHHbBIE




3aHATUS nockamu, aya. 129, 131, 133, 147, 148, 149, 150, A3016,
A305, A307, A512, 100C.

KypcoBoe He npenycmorpeno

POEKTUPOBAHHE

['pynnoBsie Aynurtopus, o60pynoBaHHas Jo0ckoi, aya. 129, 131, 133, 147,

(MHAMBUTYaTTEHEIC) 148, 149, 150, A 301 6, A305, A307, A512, 100C.

KOHCYJIbTaINH

Texymuii  KoHTposb, | AynuTopusi, o0opyaoBaHHas 10CKOH, ayn. 129, 131, 133, 147,

IPOMEXKYTOUHAS 148, 149, 150, A 301 6, A305, A307, A512, 100C.

aTTecTarus

CamocrosiTenpHas Kabuner s caMocTosATeNbHOW paboOThl, OCHAIICHHBIN

paboTta KOMITBIOTEPHON TEXHHKOW C BO3MOXHOCTBIO TMOJKIIOUCHUS K

cetu «MHTepHET», MpOrpaMMoOil HKPaHHOTO YBEIMYEHUS U
00ecreYeHHbIN JOCTYIIOM B 3JIEKTPOHHYIO HH(OpPMaIMOHHO-
oOpaszoBaTelbHYI0 cpeny yHuBepcutera, ayd. 102-A wu
YUTAJIbHBIN 3aJ1.




PELIEH3USA

Ha pa0ouyio nporpammy y4yeOHoii nucuuniaudbl 51.6.05
«AJuredpa U aHATUTHYECKasl reoMeTpus» Mo HanpasJjeHuo 01.03.02 npukaaagnas
MAaTeMaTHKA U HHPOPMATHKA, KBAJIHM(PHUKALMA BHINYCKHUKA «0aKajaaBp», pa3padoTynk

K.T.H., IpenojgaBaTte/b Kadeapbl NpuKkJaaaHoil MatemaTnku [lesunenko E.1O.

VYueOHas mnporpaMma Oblla cocTaBlieHa MpernojaBarenaeM Kadeapsl NPUKIATHON
matematuku KybOaHckoro rocynapctBeHHoro yHuBepcurera Ilenunenko Exartepunoit
IOpbeBnoit. PaGouas mporpamma B mostHONW Mepe cooTBeTcTBYeT TpeboBanusiM GI'OC BO nmns
Hanpasyienus noarotosku 01.03.02 «Ilpuknagnas matemaTka v MHQOpMaTHKa» OYHON (OPMBbI
oOyuenusi. Bce komnereHuuu u TpeOyeMble 3HAHUA, OTPAXKEHHBbIE B MPOTpamMMe, MOJTHOCTHIO
COOTBETCTBYIOT TpeOoBaHMsIM. IIporpamma cOCTaBI€HO JIOTUYHO U  IOCJIEJOBATENBHO.
TpyaoeMKoCTb TEM U pa3JesioB OTPaKEHA JOCTOBEPHO.

VYyeOHas aucnuiuiiHa OyneT peanu3oBbiBaThes Ha 1 kypce, B 1 u 2 cemecrpax, OHa
npeaycMarpuBaeT oobeM 432 yaeOHBIX Yaca, B T.4.: Jiekiuu — 102 gaca, mabopaTopHbIe 3aHATHS
— 122; camocrositenpHast pabora — 106 gacoB; koHTpoib — 89 uaca. [Ipegycmorpena dopma
OTUETHOCTHU — K3aMeH B 1 cemecTpe, 3a4eT U 3K3aMeH BO 2 ceMecTpe.

[lenpto ocBoeHus yueOHOM IUCHUILUIMHBI «Ajredpa W aHAJIUTUYECKass TEOMETPUS»
SBIIIETCA pa3BUTHE MNPO(ECCHOHANBHBIX U OOIMIEKYIbTYPHBIX KOMIETEHIMH IPH OCBOEHUH
MaTtepuaia no Kypcy. ABTOp IporpaMMbl BbIJENSIET HauboJsiee aKTyalbHbIE 3a/1a4l, peliacMble B
mpouecce MpenojaBaHusl JaHHOW Y4eOHON JUCUUIUIMHBI, KOTOpPbIE HEOOXOJMUMBI  JUIsS
dbopMHUpOBaHMSI KOMIIETEHLMH CTYJIEHTOB, M3JIOKEHHBIX B palouell mporpamMme U
npeaycMotpeHHbIX @I'OC BO a1 cOOTBETCTBYIOMIETO HAMPABIICHHUS.

W3ydyenue aucuMiuinHel OazupyeTcss Ha IIKOJBHBIX 3HAHUSX CTYJEHTOB, a TakKXe Ha
3HAHUSIX, OJIYYaEMbIX B paMKax psAja AUCUUIUINH, U3y4aeMbIX MapaJljeNIbHO C TaHHOM.

B xauectBe 0CHOBHOI 00pa30BaTeIbHON TEXHOJIOTUH, IPUMEHSEMOM aBTOPOM, SBIISETCS
KOHTPOJb HWHIMBUAYaJIbHOM pabOThl CTYIEHTOB, a TakK >K€ pa3bsICHEHHWE MaTepuana Ha
JEKUMOHHBIX U MPAKTUYECKUX 3aHATUSAX.

Cunrato, uto pazpabotannas [lenunenko E. 0. pabouas mporpamma COOTBETCTBYET
OI'OC BO pmns yka3aHHOTO HANpPaBJICHHS TMOATOTOBKH M MOXET OBITh PEKOMEHJOBaHA IS

UCII0JIb30BAaHUS B yUEOHOM IpoLiecce.

Peuensenr:

IIMarmomankoBa TaresHa JIeoHnmoBHA,



JOKTOp MeIaroruueckux HayK, Kanauaatr (pUu3suko-MaTeMaTu4eckux Hayk, npodgeccop,
MOYETHBIN pabOTHUK BhICLIEro MpodeccuoHanbHOro 00pazoBanus PO, tupekTop HHCTUTYTA

¢ynnamentanbabix Hayk (MOH) ®I'BOY BO «KyoI TY».



PELIEH3USA
Ha paGouyio nporpammy y4ye6Hoii nucuuniauabl 51.6.05
«AJjredpa u aHAJIMTHYECKAas reomeTpus» no HanpasjeHuo 01.03.02 npukaagnas
MAaTeMaTHKA U HHGOPMATHKA, KBAJIM(PUKALMA BHINYCKHUKA «0aKajaaBp», pa3padoTynk

K.T.H., IpenogaBarte/b Kageapbl npukaagHoil MatemaTuku [eaunenko E.1O.

Pabouas mporpamma coctaBieHa s HampaiieHus noarotoBku 01.03.02 «IIpuknagHas
MaTeMaTHKa U UHPOpMaTHKa», OUHOU (opmbl 0OydeHus. YdyeOHas AMCLUILIMHA pealu3yercs B
OakanaBpuate, Ha 1 Kypce, B 1 u 2 cemectpax. OOmias TpyA0€MKOCTh AUCIIUTUIMHBI COCTABIISICT
o0bem 432 yueOHbIX yaca, B T.4.. jJekuuu — 102 wyaca, ynabopaTopHble 3aHsATHS — 122
camocrosiTenbHas padota — 106 yaco; KOHTpoJb — 89 vaca. [IpexycMoTpena opma oTueTHOCTH
—B3K3aMeH B 1 ceMecTpe, 3a4eT 1 AK3aMEH BO 2 CEMECTpE.

Peuensupyemass mporpamMMa cocraBieHa B cooTBeTcTBUM ¢ DenepaibHbIM
rocy/lapCcTBEHHBIM 00pa30oBaTeNbHBIM CTaHAapToM Bbiciiero obOpazoBanus (PI'OC BO) no
HanpasieHuto «lIpukinagHas MaTeMaTnka U HHQOPMATHKAY.

Heab0o ocBoeHHS Y4eOHOH IMCHUIUIMHBI «ANTeOpa W aHAIUTHYECKas TEOMETPHUS
SIBIISICTCSI OBJIaJICHHE OCHOBHBIMU HaBBIKAMH PEIICHUS 3a/1a4, MpHoOpeTeHne hyHaIaMeHTATbHBIX
3HAaHUH IO JUCHUTUTHHE C TENbI0 UX PUMEHEHHS B TIPAKTHYECKOH IEATEILHOCTH, a TaK K€ MPH

HU3YUCHUU CIICHUAIIBHBIX TUCHUIIIMH, U3YUYaCMbIX Ha CTApUINX KypCax.

PazpaGoTanHbpie 3amaHusi MO KypCy TO3BOJSIOT TPOBEPUTh W OICHHUTH KadecTBO
NpUOOPETEHHBIX 3HAHWHA y CTyAeHTOB. OpraHu3amus IMpolecca MPEenoJaBaHus CIIOCOOCTBYET
rIyOOKOMY U3ydeHnIo MaTepruana. OCHOBHOM LIEII0 MPUMEHEHHS 3aJJaHUH B MPOIIecce O0yUeHUs
ABIsieTCS (DOPMHUPOBAHME YMEHHMI W HABBIKOB IO PEIICHUIO NPUKIAJHBIX 33/1a4, a TaK XKe
¢dbopmupoBaHHio 0a30BbIX 3HAHUN IO JAUCLHUILIMHE, KOTOpPbIE OyayT CIOCOOCTBOBATH U3YyUEHHIO

NpOQUIBHBIX JUCLUUIUIMH Ha Kypce.

N3yuenne mucuurummabl «Anredpa W aHAIUTHYECKass TEeOMETpHUs» Oaszupyercs Ha
ITKOJIBHOM IMOATOTOBKE CTYACHTOB, a TaKXC HMCECT ICPECCUCHUA C 0a30BLIMU KypcaMu,

npenojgaBaeMbIMU B 1 B 2 ceMecTpax COOTBETCBYIOIIEH CIEIUATbHOCTH.

B pe3ynbrare ocBoeHus: yueOHOM AMCUUIITMHBI GOPMUPYIOTCS 00ILIEpodecCuOHaNIbHbIE
U npodeccroHaNnbHble KOMIETEHIIMHY, KOHKPETHBIA MepeyeHb KOTOPBIX MPUBOJUTCS B padboueit

nporpamme [lenunenxo E.1O.

B kauectBe OCHOBHOW 00pa30BaTeNbHOW TEXHOJOTMU IPUMEHSETCS METOJAMKa

OCHOBAaHHAasi Ha KOHTPOJIE WHIUBUAYaJIbHOM pabOThl CTYyJEHTOB, Ha pa30ope BCEX TUIIOB



SaHaHHfI Ha MNPAKTHYCCKUX 3aHATHAX, a TaK XXC Ha HO}lpO6HOM H3JI0KECHUHN JICKITMOHHOI'O

Marepuaia.

Cunrato, uro paspaboranHas Ilenunenko E.FO. pabouass mporpamma COOTBETCTBYET
OI'OC BO mua nanpasienuss noarotosku 01.03.02 u mokeT ObITh peKOMEHJOBaHA st

UCII0JIb30BAaHUS B yUEOHOM IpoLiecce.

Peuensenr:

MapxkoB Burtanuit Hukonaesny.

HoxTop Texuuueckux Hayk. [Ipodeccop kadenpsl nHGOPMALIMOHHBIX CUCTEM U
[IPOrpaMMUPOBAHUS MHCTUTYTa KOMIIBIOTEPHBIX CUCTEM U MH(POPMALIMOHHOM 0e301acHOCTH

(MKCulb) ®I'BOY BO «Ky6oI'TVY».



