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1 Hean u 3aga4uu u3yyeHusl AU CHUILIHHBI.
1.1 Ilesab ocBOeHUS AMCHUTIIMHBL,

Hensto kypca «YrmyOneHHbId aHanmu3 JaHHbIX U Big Data»y sBisercs uzydeHue
OCHOBHLIX IIOHATHH H IMPUHIMUIIOB er'Iy6J'IeHHOFO aHalln3a MJaHHbIX M , HUX B3aUMOCBI3U H
pPa3BUTHA, a TaKXKe OTBEUAIOIIMX WM METOJOB pacuéra, HCIOJB3YeMbIX IS aHalu3a,
MOJCIUPOBAHUA U PCUHICHUA ITPUKIIAAHBIX 3a1a4, CBA3aHHBIX C OoJBIIIMMH 00BEMAMU JaHHBIX.

1.2 3apaum QAUCHUNITHHBL.

B 3amaun kypca «YrnyOneHHbli aHanu3 AaHHbIX U Big Data» Bxonst:

1. Pa3BuTHE aNropuTMHUYECKOTO U JIOTUYECKOTO MBIIICHUS CTYJEHTOB.

2. OBilaileHle METO/IaMU UCCIIEIOBaHMS U PEIlIeHUsI MaTeMaTHUeCKUX 3aa4.

3. BoipaOoTka y CTYZ€HTOB YMEHHSI CAMOCTOSITENILHO PacIIUpsATh CBOU MaTeMaTHUECKUE
3HAHMUSL.

4. TIpou3BOANUTH aHAJIU3 IAHHBIX OOJIBIIOTO 0ObEMA U Ha €r0 OCHOBE Mpe/yIaraTh IMyTH
pELIEeHHS TTOCTAaBICHHOM 3a/1auHu.

1.3 MecTo 1MCcUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/1bHOM POrpaMMBbl.

JucuumiuHa «YrinyOneHHbId aHanu3 naHHbIX U Big Data» otHocuTcs Kk 6a30BOi yactu
broka 1 "Qucuumuunel" yue6Horo ruiana. [[ins usydenust kypca HEOOX0AMMO TBEPAOE 3HAHUE
CTyJIeHTaMH 0a30BbIX KypcOoB «AnreOpa W aHAIUTHUYECKass TE€OMETpus», «MaremaTu4ecKuit
aHanu3», «Jluddepennuanbaple U pa3sHOCTHBIE ypaBHEHUS», «JlUCKpeTHas MareMaTukay,
«YucneHHsle MeTOIbI», «Teopust cuCTeM M CUCTEMHBIN aHanu3» u Apyrue. [loyyeHHbIe HaBbIKU
U 3HAaHUA B MPOLIECCE M3YYEHUs ITUCHUIUIMHBI MOTYT OBbITh HAampaBi€Hbl Ha BBIIOJHEHHE
CTYIACHTaMH y4e€OHO-HUCCIIEeI0BATENbCKON PaOOTHI.

1.4 Ilepevyenbr TMIAHMPYEMBIX Ppe3yJabTAaTOB O0y4YeHHs] 1O JUCIHHUIJIMHE,
COOTHECEHHBIX C MJIAHUPYEMbIMH pPe3yJabTATAMHU OCBOEHHS 00pa30BaTe/IbHOI MPOrpaMMbl.

N3yuenne panHOW yueOHOW AWCHUIUIMHBI HampaBlieHO Ha (HOPMUPOBAHHE Y
obyvaroruxcs odmenpodeccuonanbHbIx KommneteHui (OI1K)

No Nunexc Conepxxanmne B pesynbTaTe uzydeHus: yaueOHON JUCITUTUTHHBI
. r_[ KOMIIe- | KOMIETeHUHHU (Wiu eé oOyuaronuecs J0IKHbI
" | TeHumm 4acTH) 3HATh YMeTh BJIaJleTh
OCHOBHBIEC 0a30BbI€| TPUMEHSTH 0a30BBIMU
CHOCOOEH MPUMEHSTh p
1 OIK-1 MaTeMaTU4YECKHE | OCHOBHbBIE METOJaMHU
dbyHIaMEHTATBHBIC
3HaHUs (IOHATHS, | METOJIBI U MOJIy4YEHUs
SHAaHWA, HOJYICHHBIC | \eopl, aJrOpPUTMBI yIIIyOJIEHHBIX
B obsactu aJITOPUTMBEI anreOpsl u 3HAHUU I
MaTEeMaTHYECKUX M | alreOpsl U r€OMETPHH B perieHus
(MIIH)  €CTECTBEHHbIX | [COMETPUH) dbyHIaAMEHTAIBH | TEOPETUUECKHUX
CBSI3aHHbIE C Ol MaTeMaTuKe | U MPHUKIAIHBIX

HayK, U HMCIIOJIb30BaTh .
uHpopmaTtukoi u | U uH(opmarTuke | 3a7a4 B

170 B
. nH(OpPMaLMOHHBIM| Ul pa3paboTku | o0nactu

npodeccuoHaNbHOM U TEXHOJIOTUSIMH | UH(OpMaIu- uHpopmanu-

ACATCILHOCTH OHHBIX OHHBIX

TEXHOJIOT U TEXHOJIOT U




No Nunexc Conepxanue B pesynbTaTe nzydeHus: yaueOHON JUCITUTUTHHBI
. r_[ KOMIIe- | KOMIETeHUUHU (Wiu eé 00yuaroumecs J0IKHbI
"| TeHUHH 4acTu) 3HATH YMeTh BJIAIETH
2 OCHOBHbIE MIPUMEHSTh HaBbIKaMU
IK-1 crocobeH pemarb p
METO/Ibl U M3Yy4YEHHbIE eIICHUS
aKTyaJlbHbIE " 5 v P
AJITOPUTMBI METO/Ibl U MPaKTUYECKUX
3HAYUMBIE 3a/1auu
. VCLUTUTMHbI QITOPUTMBI HAa | 3a]1a4 Ha
MIPUKIAIHOMN et p &
MIpaKTUKE OCHOBE
MaTeMaTUKU p
M3Y4YEHHBIX
METOJI0B 1
JITOPUTMOB

2. CTpyKTYpa M coiep:KaHHe JMCUHUIIIHHBI.

2.1 PacnipenesieHue TpyA0€MKOCTH JUCHUILIMHBI 110 BUaM padoT.

Hucuumnuna «YrinyOneHHbIH aHanu3 JaHHbIX M Big Data» uuraercs B 8 cemectpe,
KOHTPOJIb — 9Kk3aMeH. O011as Tpy10€MKOCTh TUCIUTUIMHEI cocTaBsieT 3 3ad.en. (108,3 vaca), ux
pacmpeenieHre 1Mo BuiaM padoT MPEACTABICHO B TaOIHIIE

Bcero | 8 cemectp

Bun yuebnoit paboTsl Yacos (uacer)
AyIMTOpHBIE 3aHATHS (BCero) 36,3 36,3
B Tom uucne:
3aHsTHs JIEKIIMOHHOTO TUIA 14 14
3aHATHS] CEMUHAPCKOTO THUIA (CEMHUHAPBI, TPAKTHYECKUE
3aHSITHS) i )
JlaGoparopHbie 3aHATHS 28 28
KCP 4 4
HKP 0,3 0,3
CamocrosiTesbHas padoTta (Bcero) 8 8

B ToMm uucie:

KypcoBast pabora -

[TpopaboTka yaeOHOTO (TEOPETHUECKOTO) MaTepuasa 2 2
BrinosHeHe WHIMBUTyaIbHBIX 3aJaHUN 4 4
Pedepar - -
[TonroToBka K TEKylemMy KOHTPOJIIO 2 2
IIpoMe:xxyTo4yHast aTTecTalUsA (KOHTPOJIb) 54 54
OO6mast TpyA0€MKOCTh qac 108,3 108,3
3a4. efl. 3 3

2.2 CTpyKTYypa AUCHMILUINHBI:
Pacrnipenenenne BugoB yueOHOM pabOThl U UX TPYJOEMKOCTH MO pa3fesiaM JUCHUIUIHHBI,
n3y4aeMou B § ceMecTpe, MPEACTABICHO B TAOIHIIE HUXKE.




AynutopHas paboTa Bneaynuropnas
No HaumenoBanue paszznenos Bcero pabota
Bcero 1| 1P KCP CPC Kontpo
Jb
1 2 3 4 516 7 8 9
L BBenenue B yriyOieHHbIN aHaIu3 21 4 - ] 6
JAHHBIX
[IpeaBaputenpHas 0OpabOTKa JaHHBIX 21 4 - 2 12
3. |Metoapl yriay0aeHHOTO aHAIN3a TAaHHBIX 41 8 2 2 12
n [Ipuknanueie 3a1a4u yriryojaeHHOTO 21 4 ] ) 12
aHaJIM3a JJTaHHBIX
5. |Texnonoruu Big Data 41 8 2 2 12
Bcero no pasaenaM IuCHATIIINHBL 14| 28 4 8 54
[Ipomexyrounas arrectauus (MKP) 0,3 | 0,3
Umoeo 3a 8§ cemecmp: 108,3108,3 | 14 | 28 4 8 54

[Ipumeuanue: JI — nexuuu, 13 — npaktudeckue 3anarusi / cemuHapsl, JIP — maboparopubie

3anstusi, CPC — camocrosrensHas paboTa CTy/IeHTa

2.3 Conepsxkanue pa3aesioB JUCHUNIMHBI:

2.3.1 3auAaTud JeKIHOHHOI'0 THIIA.

dopma
HanmenoBanue
Ne ConepxaHnue pazjena TEKYLIEro
pasznena
KOHTPOJISI
1 2 3 4

1. |BBenenue B Benenue. OcHoBHbIE CUMBOJIBI U 0003HaueHus. | Komnoksuywm,
yTI1yOJICHHBIN Cucremsl KoopaAuHAT. Anredpanyeckas, JK3aMeEH,
aHaJIN3 JaHHBIX TPUTOHOMETPHUUYECKAs U MOKa3aTeabHast JOPMBbI | YCTHBIA OIPOC

KOMIUIEKCHOTO uuncia. JleicTBus Hax
KOMIUIEKCHBIMM unciaamu. Popmyiia Myaspa
2. MHorouneH ot ogHou nepeMenHon. JlerictBus Hag | Kosmoksuywm,
MHorouneHamu. Kopau MmHOrowieHos. Teopema JK3aMEH,
IpexBaputenbhas bezy. Cxema 'opuepa. Hanbonbmmii oOmmit YCTHBIN OMPOC
00paboTKa JaHHBIX | AETUTENb JBYX MHOro4JeHOB. Ainroput™ EBkinuaa.
B3anMHO nipocteie MHOTOWIEHBI. KOpHU ypaBHEHH
BTOPOM, TPETHEH U YETBEPTON CTEIICHEH.
3. |Meromst Ocnosnble onpezenenus. Onepanyun Haz Konnoksuym,
Marpunamiu. [lerepmunanTel. PaHr MaTpuisl. 9K3aMeH
yTIIyOJIEHHOTO pul {1 p N pun R
Cucrema nmuHEHHBIX ypaBHeHud. Metos ["aycca. | ycTHBIN ompoc
aHaJIM3a JaHHBIX
Popmynsl Kpamepa.

4. |(Ilpuxnanueie 3aaaun | Bextopsl. Cucremsl koopAauHat. 3ameHa 6asuca u | Komioksuywm,
YTITY6GJIEHHOTO cucteMbl koopAauHat. CKalsipHOE, CMEIIaHHOE U JK3aMEH,
AHAIH3A TAHHBIX BEKTOPHOE IIPOU3BEACHUS. YCTHBIH OIpOC

5. |TexHOMOrMH Big [IpsiMble TMHUM U TUIOCKOCTH: 00I1lee MOHATHE 006 Komnoksuym,
Data YPAaBHEHUAX. Y PaBHEHUS MPSAMBIX U INIOCKOCTEMN. JK3aMEH,

OcCHOBHBIE 33]]a4l O MPSMBIX U TNIOCKOCTSIX. YCTHBII OIPOC

2.3.2 3aHATHSA CEeMMHAPCKOI0 THIIA.




3aHATHS] CEMMHAPCKOTO THUIIA — HE IIPEyCMOTPEHBI.

2.3.3 JIaGopaTopHbI€e 3aHATHSL.

N dopma
HanmenoBanue TemaTuka NpakTUYECKUX 3aHATHI
No TEKYILETO
pasznena (cemuHapoB)
KOHTPOJISI
1 2 3 4
1. |BBenenue B CrnoxeHue, yMHOXXEHHUE, JCIICHHE KOMIUIEKCHBIX Pemenne 3amay,
yTI1yOJICHHBIN YUCEIT; HAXOXKJICHHE apryMEHTa U MOYJIs KOHTPOJIbHAs
aHAJIN3 TaHHBIX KOMILJIEKCHOTO YHMCIIa; IPEJICTABICHUE paborta

KOMILJIEKCHOTO YHUCIIa B ajlredpandeckoi,
TPUTOHOMETPUUECKON U MOKa3aTeNbHON Gopmax;
BO3BE/ICHHE B CTEIICHb, U3BIICUCHUE KOPHS U3
KOMILICKCHOTO YHCIIA.

2. JencrTBus Hax MHorouneHaMu. KopHu Pewrenne 3anauy,
TTpeaBapuTebHAs MHorowieHoB. Cxema ['opaepa. Hanbosbmuit KOHTPOJIbHAS
OOl 1eNUTENh ABYX MHOTOWIEHOB. AJITOPUTM pabora
00paboTKa JaHHBIX
EBxnuaa. BzanMmuo npocteie MHOTOWIEHBI. KOpHI
YpaBHEHU BTOPOU, TPETHEW M YETBEPTOM CTEIICHEM.
3. CrnosxeHue, BBIYUTaHUE, YMHOKEHHE MAaTPHII, Pemenue 3anauy,
MeTobI HaXO0XJECHHUE ONPEENIUTENSI BTOPOTO, TPETHEr0 KOHTpPOJIbHAs
MOPSIIKOB U MaTPULbl N-To MOPsiiKa, 00paTHON T
yTI1yOJIEHHOTO P pul pajka, 0bp pabora
MaTpHullbl; paHra Marpuilsl. HaxoxaeHnue petieHus
aHaJIu3a JJaHHBIX
cuctemsl o popmynam Kpamepa, ¢ nomonipbro
obOpaTtHO# MaTpuIlbl, MeTogoM ["aycca.
4. CrnosxeHre BEeKTOpOB, YMHOKEHHE BEKTOpa Ha Pewrenne 3anauy,
CKaJIsIp, HAX0XkI€HUE JUIMHBI BEKTOPA, yria MeXJIy | KOHTpOJIbHAsS
BEKTOPAMH, ILIONIA/IN TTapajuieorpaMMa, 00beM pabota
Ipuknanuble 321291 |apanneenunena, TPEyroIbHOM THPAMUIB,
yIIIyOJIE€HHOTO IIOCTPOCHHBIX Ha BekTopax. CKalsipHOEe, BEKTOPHOE
aHaJIN3a TaHHBIX U CMEIIaHHOE MPOU3BECHMs BEKTOpOoB. Pemenune
TPEYroJbHUKA, HAX0K/IEHUE YpaBHEHUs MEJIMaH,
BBICOT TPEYTOJIbHUKA; YPaBHEHHUE MPSMBIX.
U IJIOCKOCTEM.
5. Omnpenenenre NOJISIPHBIX U IEKapTOBBIX KOOpauHaT | Pemienue 3anay,

Texnonorun Big
Data

TOYKH HaA IIJIOCKOCTH, OIMPEACTICHUC KOOPANHATBL
TOYKH B HOBOW CHCTEME TP MapalIeIbHOM
MEpEeHoCe, MOBOPOTE OCEr JIeKapToBOM; [lenenue
OTpe3Ka B 3aJJaHHOM OTHOIICHUH, IUIOIIA/Ib

MHOTI'OYI'OJIbHUKA. CMelaHHbIe 3ala4yi Ha MPsAMYIO.

KOHTpPOJIbHAA
pabota

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

2.4 IlepeyeHb y4eOHO-METOUYECKOTO 0D0ecTIeYeHHUsI ISl CAMOCTONITEILHON PadoThI

00y4aromuXxcH 1Mo JUCUMIJIMHE




[Tepedyenn yueOHO-METOIUUECKOTO 00ECTICUCHUS JUCIIUTLTHHBI
Ne Bun CPC I10 BBIMIOJIHEHUIO CAMOCTOSITEIbHON pabOThI

1 2 3
1 |H3ydenue pa3nenon
Kypca «JIuneiinas

[Tucemennsbii 1. KoHCIEKT €KUM 10 BhICIIEH MATEMATHKE.
[Tommsriit kypc. M: Aitpuc-ipecc. 2012.-608c.

anreopay»

2 |U3y4yenue paznenos|Unbun B. A., Ilo3usk O. I'. Ananutudeckast reomerpusi: Yueo.
Kypca «Ananutuueckas|/ns By30B. — 7-e u3za., crep. — M.: ®DU3MATIIUT, 2004. —
TEOMETPHUSI» 224 c.

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

«JIunelinoii anrebpe» |acmekTsl. YuebHOE mocobue.

Y4eOHO-MeTOAMYECKUE MaTepHalibl JJIs CaMOCTOSATENbHONM paboThl O0ydaroIUXCs M3
YHUCJIa MHBAJIUAOB | JIUI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 310poBbs (OB3) nmpenocTraBistoTcs
B (hopMax, alalTHPOBAHHBIX K OTPAaHUYEHHSIM UX 3[0POBbS U BOCIIPHUSTHS HHPOPMAIIUH:

Jjig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B IIeYaTHOU opme yBeIMYEHHBIM HIPUPTOM,

— B (hopMe IIEKTPOHHOI'0 JOKYMEHTA,

JList AL ¢ HapyHIEHUsIMHU CIIyXa:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOT'O JOKYMEHTA.

Jljig U1 ¢ HapyIIEHUSIMH ONIOPHO-JBUTaTEILHOTO anmnapara:

— B IIe4aTHOM dopme,

— B (hopMe IIEKTPOHHOI'0 JOKYMEHTA,

JIaHHBII TIepeYeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHIEHTA
00yJaronuxcs.

3. O0pa3oBare/ibHbIE TEXHOJIOTHH.

B cootBerctBUM ¢ TpeOOBaHHAMHM [0 HAalpaBiICHUIO IMOJArOTOBKU peaau3anus
KOMIIETEHTHOCTHOT'O THOJX0Ja JOJKHA MPelycMaTpuBaTh LIMPOKOE MCIOJIb30BAaHUE B YUEOHOM
MpoIlecCe AaKTHBHBIX M HWHTCPAKTHBHBIX (HOPM TMPOBEIACHHUS 3aHATHH (KOMIIBIOTEPHBIX
CUMYJISIIUM, JI€JOBBIX U POJIEBBIX WIpP, Pa300p KOHKPETHBIX CHUTYallMi, MCUXOJOTMYECKHE U
MHbI€ TPEHUHTH) B COUYETAHUU C BHEAYAUTOPHON pabOTOH ¢ 1enbio GOPMUPOBAHUS U Pa3BUTHS
po¢ecCHOHANTBHBIX HABBIKOB 00YJaIONTUXCSI.

B npouecce npenoiaBaHus AUCHUIUIMHBL IPUMEHSIOTCS CIEIYIOLNE METO bl 00YUEHHUS:

IIpobremnas nexyus. HaunnaeTcsi ¢ BOIPOCOB, C IOCTaHOBKHU MTPOOJIEMBbI, KOTOPYIO B XOJ€
U3JIOKEHUS MaTepuasa HEeoOXOAMMO pelMTh. JIeKuus CTpouTcs TakuM o00pa3oM, uTo
NESITeNIbHOCTh CTYAEHTAa MO €€ YCBOCHHMIO NPHUOIMKAeTCs K MOUCKOBOM, HCCIIENOBATEIbCKOM.
OOsi3aTeneH nuanor MpenojaBaTeNss U CTYAEHTOB. lIpuMepom npoOneMHON JEKIUMH MOMKET
CILY’KUTb JeKIus 1o Teme: «VccnenoBanue cucTeM JMHEHHbBIX alnreOpandeckux ypaBHEHUID.

Jlexyus-koncynomayusi, ipu Kotopoit 10 50% BpeMeHU OTBOJUTCS HA BOMPOCHI CTYICHTOB.
Jlekumst — xoHcynbTanusa Hambosiee >PQPEeKTHBHA, €CIHM SBISETCS 3aBepIIAIONISH JIEKIHeH
ceMmecTpa.

Jlexyusa-eusyarusayusi. YUUT CTYIEHTOB HpeoOpa3oBbIBaTh YCTHYIO U IUCBMEHHYIO



nH(pOpMaLIMIO B BU3YaJIbHON (hOpMeE; MCIOJIb3YIOTCSI CXEMbI, PUCYHKHU, YEPTEXKH, K MOATOTOBKE
KOTOpBIX IpHBIEKaloTcs oOydaromuecs. B kypce «AnreOpa u aHanuTHuYecKas TeOMETpPUS» K
TaKUM JIEKIMSIM OTHOCSTCSl JIEKUMH, TEMaTUKa KOTOPbIX CBf3aHa C TIE€OMETPUYECKHUMHU
MIOCTPOEHHUSAMH Ha IJIOCKOCTH.

Ha npaktuueckux 3aHATHAX UCIIOJIB3YIOTCS HEUTPOBbIE MMUTALIMOHHBIE METOIbI O0YUYEHHUS:

3anamus ¢ npumenenuem  3ampyOHAIOWUX  yCA06uli  (BPEMEHHbIE OIPaHUYEHUS;
3alpelieHusl Ha UCMOJb30BaHUE OINPEIEICHHBIX METOANK; HH(OPMALMOHHAS HEJJOCTATOYHOCTD).
Hamnpumep, Tema: «BpranciieHHe paHra MaTpuLbI».

Memoo Jlenvghu TpymmoBoro pemieHus TBOpYeCKHX 3anad. [lomoraer BwIOpaTh u3
IpeyiaraéMoi cepuu ajJbTepPHATUBHBIX BapUAHTOB JIYUIIHI: OT YIEHOB I'PYNIbl TpeOyeTCs 1aTh
OILIEHKY Ka)kJIOTO BapHaHTa B OIpPENEIICHHON MocieA0BaTeNbHOCTU. [I[puMepomM 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
ypaBHeHmi». [lenoBas wurpa - ¢opmMa u Meton oOydeHHs, B KOTOPOW MOJACIUPYIOTCA
MNpEeIMETHBIH W COLMAJbHBIA AaCHEKThl COJEpKaHUS MPO(ECCHOHANBHON JesSTEIbHOCTH.
[Ipennaznauena nias oTpabOTKU MPO(ECcCHOHATBHBIX YMEHUH M HaBBIKOB. B nenoBoil urpe
pa3BepThIBaE€TCA KBa3UIpPO(ecCHOHANbHAS AEATEIbHOCTh OO0Yydaloluxcs Ha WMUTAIMOHHO-
UTPOBOM MOJENH, OTpaKarouleld cojAep)KaHue, TEXHOJOTMH M JUHAMUKY IpodeccuoHanbHON
NeATeIbHOCTU CIELUATIMCTOB, €€ LEJOCTHBIX (parMeHTOB.

bunapnoe s3anamue — onHa u3 3(GEKTUBHBIX METOAMK, IMO3BOJISIONIAs Haubosee
3¢ (GEeKTUBHO JEMOHCTPUPOBATH MEXKIPEAMETHBIE CBsI3U, (OpMUPOBATH MPOQecCHOHATbHbIE
KOMIIETCHIIMM CTY/ICHTA, a TaKKe CIIOCOOCTBYIOIIAsl aKTHBHU3AIMH Y4eOHOTO Tporecca (Tip.
3aHATHE TI0 TeMe: PereHne cCucTeM JTUHEHHBIX alreOpandecKux ypaBHEHUN).

Texnonocusi paszeusaiowjeli Koonepayuu — MEKIMYHOCTHbIE KOMMYHHUKAIlMU, B OCHOBE
KOTOpBIX Oepercsi CHOCOOHOCTh WHAMBHMJA BCTaTh Ha MO3UIMIO0 JIPYrOro ueloBeKa WIH
IPYIIbI JIOAEH, U TOJILKO C 3TOW MO3UIMH OIIEHUTh CBOM COOCTBEHHbIE aelcTBusA. Pabora B
rpynmnax (mp. 3aHsTie no reMam: JInHeitHbIe IPOCTPAHCTBA).

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

WnuBuayaneHble 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 (POpM yueOHOI pabOThl: aKTHUBHBIE JEKIUU, UTPOBasl TEXHOJIOTHs, OMHApPHOE
3aHATHE, JET0Basi UTPa, TEXHOJIOTHS Pa3BUBAIOLICH KOOIEpaIuu U Jp.

VY nenpHBIN BeC 3aHATHM, IPOBOAMMBIX B UHTEPAKTUBHBIX opMax, MpUBEAEH B Tabnue 7.

Tabnuua 7
Bun 3ansTus Hcnonp3yemble HHTEPaKTUBHBIE KomnuecTtso
Cemectp
(JI, I1P) 00pa3oBaTesIbHbIE TEXHOJIOTUN 4acoB
[IpoOnemuast nexuus, JeKIUS-BU3yaTH3aLus,
2 T JeKUuus — Ipecc-KOH(epeHIus, JIeKIHs- 10
Oecena WM JIEKUMS-TUCKYCCHSI, JIEKIUS C
pa3zb0poM KOHKPETHOM CUTyalluu




P Hcnonb3oBanue METOJIOB TPYIIIOBOTO 10

pelIeHNs TBOPUECKUX 3a/1a4.

Umoeo: 20

21.]'[5[ JuL ¢ OrpaHUYCHHBIMHU BO3MOXHOCTSAMHU 3J0POBbA MPEAYCMOTPCHA OpraHu3alunsa
KOHCYJ’IBTaHI/Iﬁ C UCIIOJIb30BaAaHUEM 3H€KTp0HHOI>i IIOYTHI.

4. OueHo4Hble cpeacTBa IS TEKYIero KOHTPOJIsl YCIIeBaeMOCTH M NPOMEeKYTOYHOMH
aTTecTaluM.

Texymui KOHTPOJIb YCIIEBAEMOCTH MPEJICTABISIET COOON NMPOBEPKY YCBOECHUS Y4eOHOTO
MaTtepuaia, peryjasipHO OCYIIECTBISEMYIO Ha NPOTsHKeHUH cemecTpa. K 1ocTtomHcTBaM 1aHHOTO
THIA OTHOCUTCSl €r0 CHUCTEMAaTHYHOCTb, HEMOCPEACTBEHHO KOppEIUpylollas ¢ TpeOOBaHHEM
MIOCTOSIHHOTO U HEIIPEPHIBHOTO MOHUTOPHHIA KayecTBa 00yUEeHHUS.

Tekymuit KOHTPOJIb YCTIEBAEMOCTH CTY/IEHTOB MPEACTABIISIET COOOH:

— YCTHBIN onpoc (IpyNIoOBON WIN HHIAUBUAYaAIbHBIN);

— MPOBEPKY BBIMOJHEHUS MMCbMEHHBIX JOMAITHUX 3aJJaHH;

— MPOBEJICHUE KOHTPOJIbHBIX PaboT;

— MPOBEJCHUE KOJNIOKBUYMOB (B IMUCbMEHHOU (popme);

— KOHTPOJIb CAMOCTOSITENIbLHOM paboThl CTY€HTOB (B MMCbMEHHOW UM YCTHOU (hopme).

JIist caMOCTOATEIbHOM pabOThl MCMOJB3YeTCs y4eOHO-METOoAMYecKoe 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 BoOmpockl U 3ajaHus sl  NPOBEACHUS  TEKYIIEro  KOHTPOJIS
BBIOMPAIOTCS M3 COJIEpP’KaHUS pAa3/eioB JUCHUIUIMHBL BpINoIHEHHe JOMaIHero 3aJaHus
o0OecrieunBaeT HENPEPbIBHBIM KOHTPOJb 3a IMPOLIECCOM OCBOEHHUS Y4eOHOro MmaTepuaa
Ka)KJI0ro 00y4Jarouierocsi, CBOEBpEMEHHOE BbISIBJICHHUE U YCTPAHEHUE OTCTaBaHUI U OIMOOK.

[IpoMexyTouHast aTTecTalys MO UTOraM OCBOEHMs JMCUUIUIMHBL: dK3aMeH—1 ceMmecTp;
3a4eT, IK3aMEH — 2 CEMECTP.

4.1 D oHJ O1LIEHOYHBIX CPEaACTB AJIA MPOBEACHHUSA TEKYHIECIro KOHTPOJIs.

K dbopmamM nmrcEMEHHOTO KOHTPOJISI OTHOCUTCSI KOHMPOLbHASL paboma, KOTOpast sIBISETCS
OJTHOW M3 CJIOXKHBIX (HOPM MPOBEPKH; OHA MOXKET MIPUMEHSTHCS JIJIsl OLIEHKH 3HAHHUH 110 6a30BBIM
¥ BapHAaTUBHBIM JIUCIMIUIMHAM BceX IHUKIOB. KoHTponbHAs paboTa, Kak MpaBUIIO, COCTOHUT W3
HEOOJIBIIOr0 KOJMYECTBA CPEAHMUX 10 TPYAHOCTU BOIPOCOB, 3aday WM 3aJaHUN, TPEOYOIINX
MOWCKa O0OOCHOBAHHOTO OTBETa. BO BpeMs MPOBEPKH M OICHKH KOHTPOJBHBIX TMHCHMEHHBIX
paboT MPOBOAMTCS aHATIN3 PE3YIIBTATOB BBHITIOIHEHHUS, BBISIBIISIIOTCS THITMYHBIE OITHOKH, a TaKKe
NpPUYMHBI WX TosiBiieHUs. KoHTponbHAs paboTa MOXKET 3aHMMaTh 4acTh WM TOJIHOE ydeOHOe
3aHATHE C Pa300pOM MPaBWILHBIX PEIICHUI Ha ClleAylomeM 3aHATHH. [lepedeHp 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 aHATUTUYECKOM F€OMETPUH
Koumponvnas paboma 6. JluneliHble IPOCTPAaHCTBA

Koumponvnas paboma 7. Jlunelinple onepaTopbl

Konmponvnas paboma 8. KBagparuunsie hopmbl

Koumponvnas paboma 9. KpuBble 1 HOBEPXHOCTH BTOPOTO MOPSIIKA

Koumponvnasa paboma 10. OCHOBBI T€OpUH TPYIIIT

BapuaHT 11 MOATOTOBKM K KOHTPOJbLHOH padore Ne 1 mo teme «KommiekcHblie
YHCIIA».
Nel.

3213
3+i\/§ '

Haiitn eficTBUTENBbHYI0 1 MHUMYIO YaCTH KOMIUIEKCHOTO YHCIIa

Ne2.

Haiitu monyne m riaBHOe 3HaueHue aprymeHta ( —7 < @ < 7 ) KOMIUIEKCHOTO 4YHCIa
W= eZ+i .

Ne3.

Haiitn Bce 3HaueHus1 KOpHEN U IOCTPOUTH UX HA KOMIUIEKCHOM IIOCKOCTH N-i.

Ned.,

N300pa3uTh  MHOXECTBO  TOYEK  KOMIUIEKCHOW  IUIOCKOCTH,  YIOBJIETBOPSIOLIUX
HEPABEHCTBY |z|+Rez£l.

Nos,
[IpencraButh B anreOpanueckoil popme 3HadeHHE QYHKIIMN KOMIUIEKCHOTO IEPEMEHHOTO

.
(raBHOE 3HAYECHHME apryMEHTa HaXOIUTCA B IPOMEXYTKeE (—T; 7)) 12 El .

Ne6.
Jlokazath ToxkIeCTBO: €08 (iz)=chz.

BapuaHT A/ IOAT0TOBKYM K KOHTPOJIbHOH padoTre Ne 2 o teMe « MHOTro4/1eHbD».

Nel.
HaiitTu octaTtok oT meneHus mHorouneHa f(x)=5x"—3x’+2x”+x—13 na MHOrounses
gx)=x-2.
Ne2.
. . 3x +4x+9
[Tonw3ysice cxemoit 'opHEpa, pa3noKUTh HA MPOCTEHIIHE APOOU BRIpAKEHNE ————————
(x—1)

Ne3.

Yemy paBeH MoKa3aTelb KpPaTHOCTH KOpHS 1 TSt MHOTOYJICHA
f(xX)=x" =5 +9x* —=Tx+2?

Ne4.,

Haiitn nHambGomsmmii o6ummii gemutens d(x) MHorouneHoB f(x)=3x"+4x-7 u
g(x)=x"=5x" +10x’ —10x* +5x - 1.

NeS.



Haiitu kopHu ypaBHenus x*' —3x> +8x—6=0.

BapuaHT 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 Haittu o6parnyio marpuuy A ', ecin

'
Il
—_— — [\]

1
2
1

N = =

Ne 3 Pernthb 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 Pemnth cucteMy JIMHEWMHBIX ypaBHEHHM, HCTIONB3Ys (hopmyibl Kpamepa

X, —2x,+x;=2
- X, +3x; =1

2x,—x,+2x,=0

Bapuant a5 MOArOTOBKH K KOHTPOJbHON paGore Ne 4 mo teme «BekrTopHas

ajiareopa».

Nel

BEIYHCIHTD IPOEKIMIO BekTopa d = (3; 2; 2) Ha OCh BeKTOpa b +¢ , ecit b = (-1; 4; —6)
me=(32 -1).

No2

CpencTtBaMHu BEKTOPHOHM aireOphl BBIYUCIHTH JUIMHY BBICOTBI AP TpeyroibpHHKa C
BEPIIMHAMHU B TOUKAX A(6; 0; —3), B(—2; 1; 2) u C(l; 10; —l).

Ne3

Bekropsl @ u b o0pasyrot yroi 60°, mpuyem |Zz| =2,

b ‘ = 3. OnpenenuTs yroya MexIy

BEKTOPaMH C = d+bud=a+3b.
Neq
Beruncnauth cuHyc yria, 00pa30BaHHOTO BEKTOpaAMU d = (2; L —2) UcC= (l; -2; 2).
NeS



3Hasi BeKTOpbI, 00pasyiolme Tpeyroabuuk: AB=2d—3b, BC=d—6b, CA=-3a+9b,
rne @ u b B3auMHO MEPIEHANKYJIAPHBIE OPTHI, ONPENEIUTh BHYTPEHHHE YIJIbl 3TOTO
TPEYroJbHUKA.

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

Nel

COCTaBHTh ypPABHEHHWE ILUIOCKOCTH, TMEPICHANKYIAPHOH BeKTOpy N = (1; 3 - 2) "
oTcekaromieid Ha ocu OX OTpe30K a = 5.

Ne2

CocTaBuTh ypaBHEHHUS IUIOCKOCTEH, KOTOpbIE JENAT IOIO0JIaM JIBYTPaHHBIM Yrod,
o0Opa3oBaHHbBIN IIIOCKOCTAMU —16x+15y—122-5=0u x+2y—-2z+5=0.

Ne3

JIBe rTpanm KybOa JexarT Ha IUIOCKOCTAX 2x—2y+z—-1=0 um 2x-2y+z+5=0.
Boerunciaute 06beM 3TOTO Kyda.

Neq

CocTaBuTh ypaBHEHUE IJIOCKOCTH, MPOXOAAIIEH Yepe3 NpsIMYI0 IIepecedeH sl I0CKoCcTen
2x—y+3z-5=0wu x+2y—z+2=0 mapajyieaIbHO BEKTOPY b :(2; -1; —2).

Ne§

x+7 y+4 z+3 " x=21 y+5 z-2

HaﬁTH ACCTOSTHHUC MECXK IIpAMbIMHU
P Ay TP 4 -2 6 4 -1

BapuaHTt 151 MOATOTOBKM K KOHTPOJbHOI padore Ne 6 mo Teme «JIuHeliHble
MPOCTPAHCTBAY.

Nel

B mpoctpanctBe Rj; 3amansl BekTop X U 06azuce = {61,62,63}. Koopaunatel BEKTOpPOB

! ! ! ! o)
sananbl B HeKOTopoM Oasuce e’ = {e|,e;,e;} . Haiitn koopimHarsl Bektopa x B Gasuce € u

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

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

e =(2, 3, 0)

e =(-2,1,1)

Ne2

Haiitn pa3sMEpHOCTH, 0a3uchl CYMMBI U nepeceyeHus HOAIIPOCTPAHCTB

H, =<a,,a,,a,>u H,=<b,,b,,b, >



a, =212 b =23-1"
a, =(LL,-D" u b, =(1,2,2)"
a, =(1,33)" b, =(,1,-3)"
Ne3

Cuurasg, dYTO BEKTOPHl 3aJaHbl KOOPJAWHATAMH B OPTOHOPMHUPOBAHHOM Oasmce,
— . T - .. T - YA
OPTOHOPMHPOBATH CHCTEMY BEKTOPOB d, = (i, 0, 1) ,d, = (i, i, 1) , a, :(l, 0, z) .

Neq

HaiiTi yron Mexiy BEKTOpoM b =(2,0, l)T U TIOJNPOCTPAHCTBOM L, :<ZZI,ZZZ>, eciu
a =011, a,=020).
Ne§

Haiitn  paccrostHue Mexay Muoroobpasusmu P =H,+x, u P, =H, +x,,

H, =<a,,a,>n H, =<b,,b, >

a, = (1,2,2,2) b] =(2,0,2,1)
a,= (2,-1L1,2) u b2 =(1,-2,0,—1)
x, =(4,5,3,2) x, =(1,-2,1,-3)
Ne6

9 1
Haiitu 6a3uc opTOoroHajJbHOTO JOINOJIHEHHS L~ MOANpPOCTpaHCTBA L, HATAHYTOTO Ha

BEKTODHI &, , d,, dy, ecmn d, =(1,1,-1,-2)", @, =(5,8,-2,-3)", @, =(3,9,3,8)" .
Ne7

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

0a3MCOB MPOCTPAHCTBA: d, = (1, -1,1, -3)7, a, = (— 4,1,5, O)T

BapuaHTt 151 MOATOTOBKM K KOHTPOJbHOH padore Ne 6 mo Teme «JIuHeliHble
oneparTopbb».
Nel

Oneparop ¢ NEpPEBOIUT BEKTOP X = (X,,X,,X;) B BEKTOP go(x). SIBniseTcs u oneparop ¢

nuHerHbpIM? Eciu siBRsieTCs1, TO 3amMcaTh €ro MaTpuILy.

a) go(;): (x] +2x, +3x55%, —2x35 X, —3x3)
b) @(¥) = (x; + 35053, + 1)
Ne2



Jlunelnpli onepaTop ¢ B Oasuce é,,€,,e, uMmeer marpuny A . Haitn marpuiy sToro

omeparopa B 0a3uce é,,¢,,¢é,, ecnn e, = (4,-4,-3), e, =(-8,7,5), &, =(-5,-11), ¢, =(1,-L1),

1 -1 1
& =(01,-1), & =0Ll), 4=2 1-1
3-1 1

Ne3

Jlisg MaTpuibl 4 HaWTH )KOpJAHOBY GOPMY U KOpAaHOB Oa3uc.

0 10
A=|—-4 4 0
21 2

Neq

Haiitu oproHOpMHpOBaHHBIH 0a3uCc, B KOTOPOM OIEpaTOp MPOCTOH CTPYKTYpPhl HMEET
KaHOHWYECKUI BuUJA. 3amucaTb KAHOHMYECKHI BHJ MaTpHIlbl oOllepaTopa B 3TOM Oasuce.

9 -5 =2

A=|18 =13 -3
18 -9 -7
Ne§

Haiiti matpuny npeoOpa3oBaHus, NEPEBOIAIIECIO BEKTOPHI ¢, = (1, 4,-5)T , a, = (2,3,-4)T
i, =(1,-2,-1)" B Bextoper b =(1,1,1), b, =(1,1,-1)", b,=(2,1,2)' B Tom xe Gasuce, B

KOTOPOM 3aJaHbl KOOPAWHATBI BEKTOPOB.

BapuaHT 17151 MOArOTOBKH K KOHTPOJILHOH padote Ne 7 mo teme «KBaaparumunblie
(popmbI».

Nel

[IpuBectn kBagpaTUuHyl0 GOPMY K KAHOHMYECKOMY W HOPMaJbHOMY BHJY, HaWTH
JUHEIHbIE HEBBIPOXKJCHHBIE INpeoOpa3oBaHUs, MPHUBOJANINE KBaJpaTHUHYIO (POpMYy K ITUM
BHJIAM.

X; + x5 +5x; —6x,x, — 2x,X, + 2X,X,

Ne2

Haiitu Bce 3HaueHuWss mnapamerpa A, TpU KOTOPBIX TIIOJIOKUTEIBHO OMpeesieHa
KBaJpaTtuyHas Gopma:

2x] +2x; + X2 + 2Ax,x, +6x,x, + 2x,X,

Ne3

BreiscHUTB, YTO B CIEOYIOIIMX Tapax KBaApaTUYHBIX (GopMm oaHa ¢opma SBISETCS
MOJIOKUTEIFHO  ONpeAesieHHOW. HalTh  HeBBIpOXKIEHHOE JIMHEWHOE mpeoOpa3oBaHumeE,

MPUBOJIALIEE MOJOKUTEIBHO ONpPENEICHHYI0 (HOpMYy K HOpMaibHOMY BHUAY, a JIPYIyl0 — K
KaHOHUYECKOMY:



f=x]+26x; +10x,x,
g=x] +56x] +16x,x,

BapuaHT 1J1s1 MOATOTOBKM K KOHTPOJIbHON padore Ne 8 mo teme «Kpusbie u

MOBEPXHOCTHU BTOPOI'0 MOPHAIAKA.

Nel
Onpenenutpy BUJ KpuBoM 2 mopsinka. Hailtu nentp. 3amucarb B KaHOHMYECKOM BHJIE,

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

No2
CocTaBuTh ypaBHEHHUE U ONPEICINUTH TUIl KPUBOM BTOPOTO MOPSIIKA, MPOXOAdIel yepes 5

TOYCK, 3a/JaHHBIX CBOMMH KOOpJUHATAMM:

-L-1), (L,0), (0,1), (3,2) ,(2,3)

Ne3
HccnenoBaTh 3aBUCUMOCTH TUIIA KPUBOM OT IapamMeTpa A

4x> +20xy + 1> =0

Neq
CocTaBuTh YpaBHEHHE KacaTeIbHOM K KpUBOW B TOUKE:
32 yz
LA AN
12 4

5x> +6xp+5y> —16x—-16y—16=0 (0,])

BapuaHT 111 MOATOTOBKH K KOHTPOJbHOH padore Ne 9 mo teme «OCHOBBI TeopHH

rpymnim».
Nel

.a=a,+ia, a, a,
HYCTB 3aaHO MHOXXECTBO KOMIIJICKCHBIX YHMCCJI BUA: , T€ ,

IMpHUHAJICKAT OO HeﬁCTBHTGHBHBIX yucen. Beectn onecpanuun CJIOKCHHA U YMHOXCHUA
KOMIUIEKCHBIX YHCEIl ¥ IOCTPOUTH alredpy KOMIUIEKCHBIX Yrcen. SIBisieTcst i 3Ta anredpa
KOMMYTAaTHBHOM MO0 YMHOXeHUI0? SIBsieTcs J1u 3Ta anreOpa JuHeitHON anredpoil ¢ nenenuem?

Ne2
[TocTpoiiTe IMKINYECKYIO TPYIITY, TOPOKIAEMYIO TIEPECTAaHOBKAMH BHUIA:
12345
53142
Ne3
3a/1aH MHOTOYT'OJIBHUK CITUCKOM KOOPAWHAT BEPIINH:
X -1 2 1 -2 0

y | 1| 2 2 2 o




Martpuua adpdruHHOTrO IpeodpazoBaHUsI UMEET BU!

21 4
2 21

Boruncnute KoopAMHATHI BEPUIMH MOCIIE TPeoOpa3oBaHus, HEHTPbI GOpPMBbI GUTYPHI U
IJIOLIAIM JI0 U Tociie IpeoOpa3oBaHusl.

Kputepuu o1ieHKH KOHTPOJIbHBIX padoT:

— OIICHKA “3a4TE€HO’’ BBICTABIISIETCA MPH IOJHOM PACKPBITUN TEMbI KOHTPOJIBHOM palboThI,
a TaKXKE IIpH IMOCICAO0BATCIBHOM, YCTKOM H JIOTUYCCKHU CTpOfIHOM €€ H3JI0KCHHU. CT}U]@HT
OTBCYACT HA JOITOJHUTCIIbLHBIC BOIIPOCKHI, I'PAMOTHO 000CHOBBIBAET IIPUHATBIC PCIICHM,

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

Konnokeuym — naubonee pacnpoCTpaHEHHbIH METOJ KOHTPOJIA 3HaHWM ywamuxcs. [lpu
YCTHOM OIIPOCE YCTAHABIMBAETCS HEMOCPEICTBEHHBIH KOHTAKT MEXIYy IpernojaBaTelieM HU
ydaliumcsi, B IPOLECCe KOTOpPOro IpernojaBaTelib MOJy4daeT IIMPOKHUE BO3MOXKHOCTU JUIsS
W3YYEHHUs UHIUBUYaTbHBIX 0COOEHHOCTEN YCBOCHHUS yJalllUMUCS y4eOHOTO MaTepuaia.

[enb KOJUTOKBUYMA: TEKyIIasi MPOBEpPKa 3HAHUI ydalIuXcs; IPOBEpKa YMEHUHN ydallluXxcs
MMCBbMEHHO M3JIaraTb MaTepual.

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

Tema 1. KoMILIeKCHBIE YuCa

Tema 2. MHOTOYJIEHBI

Tema 3. MaTpullbl U CHCTEMBI JIMHEVHBIX YPaBHCHHUU

Tema 4. BexTopnas anredpa

Tema 5. DneMeHThl aHATUTUYECKON F€OMETPUH
B KoJII0KBHYM BTOPOTO CEMeCTpa BKIIOUYEHBI CIIEIYIOLNE TEMbI:

Tema 6. JInHenHBIE TPOCTPAHCTBA

Tema 7. JInnenHpIE ONIEPATOPHI

Tema 8. KBappatuunbie GopMbl

Tema 9. KpuBble 1 MOBEPXHOCTH BTOPOTO MOPSAKA

Tema 10. OCHOBBI TEOPUU TPYII

Bormpocel nis npoBeaeHUsT KOJUIOKBHYMa MO JUCHUIUIMHE «Anredpa W aHaIWTHYECKas
TeOMETPUS» I KaXKJOM U3 NePEUnCICHHBIX TEM PUBEICHBI HUXKE:

Tema 1. KomniiekcHbIe YnciIa

1.1. ITIpssMoyroJibHast ¥ NOJSIPHAsE CUCTEMbI KOOpJAMHAT. B3aMMOCBS3b KOOPAMHAT TOYEK B
cUcTeMax.

1.2. AnreOpamdeckas ¢opma KOMIUIEKCHOTO uucia. J[eHcTBHS Haa KOMIUIEKCHBIMHU
YHCIIaMU.

1.3. Tpuronomerpuueckas opmMa KOMIIJICKCHOTO YHUCIIA.

1.4. Bo3BeneHne KOMIUIEKCHOTO YHMCIa B CTENEHb C LENbIM IMoka3areneM. Dopmyna
Myagpa.

1.5. HM3BnedyeHue KOpHS U3 KOMILJIEKCHOTO YHUCIA.



1.6. Iloka3arenbHas popmMa KOMILJIEKCHOTO YHKCIA.

1.7. V3BnedeHne KBaApaTHOTO KOPHS M3 KOMIUIEKCHOTO YMcia B ainredpandeckoit Gopme.
Tpuronomerpuueckre GyHKIMU OT KOMIUIEKCHOTO YHCIIA.

Tema 2. MHOTO4J1€HbI

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

2.2. Cxema 'opHepa.

2.3. KpatHble KOpHH.

2.4. HauGonpmuii 00ImHi 1eITUTENh IBYX MHOTOWICHOB. AnroputMm EBximmna.

2.5. CBolCcTBa AETUMOCTH MHOTOYJICHOB.

2.6. B3auMHO npoCTble MHOTOUJIECHBI.

2.7. CBOMCTBa B3aUMHO MPOCTHIX MHOTOYJICHOB.

2.8. KopHu KBaJpaTHOTO ypaBHEHMS

Tema 3. MaTpuubl U CHCTeMbI JIMHEHHBIX YPaBHEHUH

3.1. Matpuusl, AeiCTBUSA ¢ MaTpULIAMU — OCHOBHBIE CBOMCTBA.

3.2. Ilonsatue onpenenurens 2-ro, 3-ro U N-ro nopsaxka. Beruncnenne onpenenurenen 2-
ro, 3-ro NOpsIAKOB.

3.3. OcHOBHBIE CBONCTBA ONIpEACTUTEIIEH.

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

3.5. OOpatHas MaTpuila, BbIYUCICHHE 00paTHBIX MATPHII.

3.6. KpamepoBckue cucTeMbl JIMHEHHBIX YPaBHEHU, UX PEILIECHHUE.

3.7. Meton mocnenoBaTeIbHOIO HCKIIOUEHUs mepeMeHHbIX (Merona ['aycca) perneHus
CUCTEM JIMHEHHBIX YPaBHEHUM.

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

3.9. Panr maTpuusl. Beruucnenue panra MaTpHIIbL.

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

3.11. HeoagHopoaHbie cucTeMbl JIMHEHHBIX ypaBHeHHil. Teopema Kponekepa-Kanemn.
Oob1iee penieHue HEOJHOPOIHOM CUCTEMBbI TMHEHHBIX YPaBHEHUH.

Tema 4. BextopHas anreopa

4.1. [lonsTie BEeKTOpA, CIOXKEHUE U Pa3HOCTb BEKTOPOB. PasiokeHue BeKTOpa Mo TpeM
HEKOMIJIaHAPHBIM BEKTOPaM.

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

4.3. CwmemaHHoe TMpou3BeAeHHE BEKTOpoB. CBONCTBA CMELIAHHOIO IPOU3BEIEHUS
BEKTOPOB.

Tema 5. JneMeHTHI AHAIMTHYECKOH reOMeTPUH

5.1. YpaBHeHue psAMOM Ha IUNIOCKOCTU. YTOJ MEXIY ABYMsS IIPSIMBIMH.
5.2. O6mee ypaBHeHHE MPsMOK. PaccTosiHuEe OT TOUKH JI0 TMPSMOM.

5.3. IIpeoOpazoBanne MPSIMOYTOIBHBIX KOOPAUHAT.

5.4. TlonspHas cuctema koopauHat. HopmanbHoe ypaBHEHUE TPSIMOU.
5.5. O0miee ypaBHEHHE IIJIOCKOCTH. YTOJ MEX]TY MIOCKOCTAMHU.



Tem
6.1.
6.2.
6.3.
6.4.
6.5.
6.6.
6.7.
6.8.
6.9.

6.10.
6.11.
6.12.
6.13.
6.14.
6.15.
6.16.
6.17.

Tem

a 6. JIuHeliHbIe POCTPAHCTBA

Onpenenenre TMHEHMHOTO NpocTpaHcTBa. [lpumepsl.
CpoiicTBa JIMHEHHOTO MPOCTPAHCTBA

JInHeiHas 3aBUCUMOCTD 3JIEMEHTOB JIMHEWHOTO MPOCTPAHCTBA.
CBOIiCTBa CHCTEM BEKTOPOB.

ba3uc nuHenHoro npocTpaHcTBa.

Pa3zmepHOCTh IMHEHHOTO MPOCTPAHCTBA.

[IpeoGpa3oBaHue KOOpAMHAT BEKTOpA MpHU 3aMeHe Oasuca.
Ompenenenre TUHEHHOTO MOANPOCTpaHCTBA. JInHelHas 00o0I0UKa.
[lepeceuenue u cymma JUHEHHBIX MOJIPOCTPAHCTB

[IpsiMast cymMa TMHENHBIX 110 IPOCTPAHCTB.

Pa3zmepHOCTh TMHEHHOTO MOANMPOCTPAHCTBA

Onpenenenre eBKINI0BA IPOCTPAHCTBA.

[Ipouecc oproronanuzannu ['pamma-IlImuara.

HepasencrBo Komn-byHsikoBckoro.

HopmupoBaHnHbIe TpocTpaHCTBA.

YHuTapHOE NPOCTPAHCTBO.

a 7. JInneiiHble oneparopbl

OpToroHainbHOE J0TI0IHEHHE. [locTpoeHrEe OPTOrOHAIBHOTO JOTIOTHEHHS.

7.1. OnpeneneHue v NpUMeEPHI JIMHEHHBIX OlepaTopoB. Aapo u 00pas3. [ledexT u paur.

7.2.

Martpuia THHEHHOTO orepaTopa u ee mpeoOpa3oBaHUeE.

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

MHUHHUMAaJIbHBII MHOTOYICHEL.

7.4.

7.5. CoOGCTBEHHBIE 3HAaYEHUS U COOCTBEHHBIE BEKTOPHI JUHEHHOTO OTeparopa.

7.6.

XapakTepUCTUUECKOE YpaBHEHHUE JIMHEHHOTO OIlepaTopa.

CpoiicTBa COOCTBEHHBIX BEKTOPOB. BpluncieHne CcoOCTBEHHBIX

OptoronanpHas matpuia. OpToroHaasHOE MPeoOpa3oBaHUE.

7.7.
7.8.
7.9.
7.10
7.11

Tem

8.1.
MEepEMEHH

8.2.

HNuBapuaHTHBIE OANPOCTPAHCTBA.
Tpeyronbnas popma.

JInHelHbIE onepaTopsl MPOCTOM CTPYKTYPBHI.
. Kopmanosa ¢opma.

. Kopnanos Ga3zuc.

a 8. Ksaaparuunsie ¢opMsl

BEKTOPOB.

OcHoOBHBIE oOmpeneneHus KBaapaTuuHbIX ¢opm. JIuHelHoe mpeoOpazoBaHUe

BIX
Kanonuueckuil Bu KBaipaTUuHON (POpMBI

8.3. Anroputm metofa Jlarpanxa npuBeIeHUS KBaJpaTUYHON (OpPMBI K KAHOHUYECKOMY

BUAY

8.4. OproronanbHoe peoOpazoBaHue KBaapaTHuHOil ¢popMmbl. [IpuBeneHne KkBaapaTuyHOM

¢opMbl K KAHOHMYECKOMY BHJy IpU IOMOUIM MpeoOpa3oBaHUs MEPEMEHHBIX C BepXHEH

YHUTPEYrOJIbBHOW MATPULIEH.

8.5.
8.6.

3aKOH MHEPIHUH
Kpurepuii CunbBectpa



8.7. [lapa kBagpaTu4HbIX popm

Tema 9. KpuBble M1 NOBEPXHOCTH BTOPOI'0 NMOPSIKA

9.1. OcHoBHble ompenenenus. [IpeoOpa3oBaHusl KOOpAMHAT: MapaylIebHBIM NEPEHOC U
MIOBOPOT; 00K Ciryyai.

9.2. IIpuBeneHne KpUBOM BTOPOTO MOPSAAKA K KAHOHUYECKOMY BULY.

9.3. LleHTpasibHBIE 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 kaHOHMYecKoro ypaBHeHus. McciaenoBanue QopMbl
JupekTpucs! u kacatesbHble. ONTHYECKUE CBOMCTBA.

9.9. Tumepb6osa. Ompenenenue. BrpiBOg KaHOHWYECKOTO ypaBHeHUs. McciaemoBaHue
dbopmel. JupexTpucs u kacatenbHble. ONTHYECKUE CBOWCTBA.

9.10. TIlapaboma. Ompenenenne. BrpiBon kaHoOHWYECKOro ypaBHeHUs. MccinepoBanue
dbopmel. JupexTpucs u kacatenbHble. ONTHYECKUE CBOWCTBA.

Tema 10. OcHOBBI TEOPUM I'PYIII

5.1.  Hexotopsle o0miye noHATHs anreOpbl. AKCMOMBI TPYIIIBL.
5.2. [Toarpymnmsi. Kinaccel cMeKHOCTH.

5.3. Iluknu4eckue rpymmsl.

5.4.  Apudmernka oCTaTKOB.

5.5. ®ynkuus Dinepa.

5.6.  MynbTUNIIMKAaTUBHbBIE OOpaTHBIE 110 MOIYIIO NN .

5.7. Anroput™m EBknupa. Pacmmpennsiii anroput™ EBxina.
5.8.  Kuraiickas Teopema 00 ocraTkax.

5.9. Koneunsie noJs.

5.10. HopmanbHble TOArPYIIIBI U (PAKTOPTPYIIIIHI.
5.11. Knacchl CMEXHOCTH 110 HOpMaJIbHON NOArpyIIe U (pakToprpymnmna.
5.12. Tomomopdusm.

OneHouHble cpeAcTBa JJIi HMHBAJIWJIOB W JIUI C OTPAHUYECHHBIMH BO3MOXKHOCTSIMHU
3/10pOBbsI BHIOMPAIOTCS C YUIETOM UX UHIUBUIYAIbHBIX IICUXO(PHU3NIECKIUX 0COOCHHOCTEN.

— IIpU HEOOXOIMMOCTH UHBAJIUJAM U JINLAM C OTPAaHUYEHHBIMH BO3MOKHOCTSMHU 370POBbSI
IIPEAOCTABIISIETCS AOIIOJHUTEIBHOE BpeMs JUIsl IIOArOTOBKU OTBETA HAa K3aMEHE;

— IpHU IPOBEACHUM MPOLIETyphl OLIEHUBAHUS PE3yJIbTaTOB OOy4eHUs MHBAJIUIOB U JIUILL C
OTPAaHWYEHHBIMU BO3MOKHOCTSIMU 370POBbs MPEIyCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3U C UX UH/IWBUIYaIbHBIMU OCOOEHHOCTSAMU;

— IIpU HEOOXOIUMOCTH IS 00YHAIOLIUXCS C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI U
MHBAJIUAOB TMpolielypa OLEHUBAHUS pE3yJbTAaTOB OOYyYEHHUs 1O JUCHUIUIMHE MOXET
IIPOBOJIUTHCS] B HECKOJIBKO JTAIOB.

[Ipouenypa olueHHBaHUS PE3yAbTATOB OOY4YEHHS MHBAJIUIOB M JHUI] C OTPAaHUYEHHBIMU
BO3MOXHOCTSIMU 3/I0POBBSl IO JUCLUILIMHE MPEIycCMaTpUBAeT MpelocTaBiIeHne nHOpMaluu B
¢dbopmax, aTanTUPOBAHHBIX K OTPAaHUUYEHUSAM UX 3/I0POBbS U BOCIPUATHS HHPOPMAIUH:

JList AL ¢ HapyIEeHUsAMU 3PEHUS:



— B IIeYaTHOU opme yBeJIMYEHHBIM HIPUPTOM,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyHIEHUsIMHU CITyXa:

— B Iie4aTHoOU Qopwme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JUiist T ¢ HapyIIEHUSIME OTIOPHO-JIBUTATEIBHOTO amapaTra:

— B Iie4aTHoOU Qopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JIaHHBIA TIepeYeHb MOXKET OBITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA

00yJaronuxcs.

4.2 ®oH/1 OLIEHOYHBIX CPEICTB /Il MPOBEIEHUSI MPOMEKYTOYHOM aTTeCTAlMU.

K dopmam KoHTpoJII OTHOCHUTCS 3Kk3ameH — 3TO (opMa IMPOMEKYTOUHOM aTTecTauuu
CTyJIEHTa, ompeenseMas y4eOHBIM IUIAHOM TOJrOTOBKH IO HampasieHuio BO. Dk3ameH
CIIyXUT (OPMOM TMPOBEPKH YCIICIIHOTO BBIMOJIHEHHUS OakajaBpaMu KOHTPOJBHBIX paboT u
YCBOEHHUS y4eOHOTO MaTepurasa JCKIIMOHHBIX 3aHITHI.

Kputepuu BbICTaBieHUS OLICHOK Ha IK3aMEHE:

— OIICHKA “OTJIMYHO” BBICTABJIAETCS, KOI/A JaH TIOJHBIA, pa3BEpHYThI OTBET Ha
IIOCTABJICHHBIE BOIIPOCHI, II0KA3aHA COBOKYIIHOCTb OCO3HAaHHBIX 3HAaHUM IO AWCIUIUIMHE,
JIOKa3aTeJIbHO PACKPBITHl OCHOBHBIE ITOJIOKEHHUS BOIIPOCOB; B OTBETE IMPOCIIECKUBAECTCS UYETKAs
CTPYKTypa, JIOTHYECKasi II0CIECNOBATENBHOCTb, OTPAXKAKOLIAs CYIIHOCTb PAaCKPBIBAEMBIX
MOHATHM, TEOopeM, YTBEpXKACHUW. 3HaHME MO JUCHUIUIMHE JEMOHCTpHUpyeTcs Ha (QoHe
MIOHUMAaHHs €ro B CHUCTEME JaHHOM HayKu M MEeXAUCLUILIMHAPHBIX cBsi3ed. OTBET M3JI0KEH
JUTEPATYpHBIM SI3bIKOM C HCIOJIb30BAaHUEM CHELHAIbHBIX TEPMUHOB. MOryT OBITH JOIMYILEHBI
HEJIOYETHl B OINPEICICHUMN IOHATUM, WCIPABICHHBIE CTYJIEHTOM CAMOCTOSITEIBHO B IPOLECCE
OTBETA;

— OLIEHKA “XOpoII0” BBICTABISIETCSA, KOI'ZA IOJY4YeH IMOJHBIA, pa3BEepHYTbIH OTBET Ha
IIOCTABJIEHHBIE BOIIPOCHI, IIOKAa3aHO YMEHHE BBIJIEIUTh CYILIECTBEHHBIE M HECYIIECTBEHHBIE
MPU3HAKU, IPUYUHHO-CIIEACTBEHHbIE CBA3H. OTBET UETKO CTPYKTYpUPOBaH, JIOTUYEH, U3JI0KEH
JUTEPATYPHBIM SI3BIKOM C UCIOJIb30BAHUEM CHEIUAIbHBIX TEPMUHOB. MOT'yT OBbITh 1OMYILEHBI 2-
3 HETOYHOCTH WJIM HE3HAYUTENIbHbIE OLIMOKM, WCIPABICHHbIE CTYACHTOM C IOMOIIbIO
IIPETIOIaBaTels;

— OLEHKa “yJOBJIETBOPUTENLHO BBICTABJISIETCSA, KOIZA NPEJCTaBI€H HEJ0CTaTOYHO
MOJIHBIA ¥ HEJOCTAaTOYHO Pa3BEPHYTHIM OTBET. JIOormka M MOCIIENOBATENBHOCTh HW3JIOKECHUS
UMEIOT HapylieHus. JlomyieHsl OmMOKU 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 O0O0OOIIEHHbIX 3HAHMN HE TMoKa3aHo. PeueBoe odopmiieHue TpedyeT MONpaBoK,
KOPPEKIINY;

— OIICHKA “HEY/IOBJIETBOPUTEIHHO BBICTABIIAECTCSA, KOTJA OTBET MPEIACTABIsAECT COOOMU
pa3po3HEHHbIE 3HAaHUA C CYLIECTBEHHbIMM olIMOkamu 10 Bompocy. Ilpucyrcryror
(bparMeHTapHOCTh, HEJIOTMYHOCTh M3/I0KeHHUsS. CTyJeHT HEe OCO3HAEeT CBs3b OOCYXJAaeMOro
BOIpoca MO Owiery ¢ JOpyrdMH OOBEKTaMHM JUCHUILIMHBIL.  OTCYTCTBYIOT — BBIBOJIBI,



KOHKpETHU3allusd W  OOKa3aTCIbHOCTb  H3JIOKCHUA. Peun HErpaMOTHasd, OSKOHOMHYCCKAA

TCPMHUHOJIOTHUA HE UCIIOJIB3YCTCA. I[OHOJ'IHI/ITCJ'IBHBIC 1 YTOUHSAIOIIHEC BOIIPOCHI IPEIOAaBaTCIId HE

IIPUBOJAT K KOPPEKLIUH OTBETA CTYJICHTA.

20.
21.
22.
23.
24.

25.

26.
27.

28.

29.

30.
31.
32.
33.
34.

IIpuMepHbIe Bonpockl K 3k3ameny (1 cemecTp)

[IpssMoyronpHasi W TOJSpPHAs CUCTEMBI KOOpAWHAT. B3auMOCBS3b KOOpPAMHAT TOYEK B
cUcTeMax.
AnrebOpandeckas popMa KOMIUIEKCHOTO Yrciia. JIeMCTBUS HaJl KOMIIJIEKCHBIMU YUCIIaMHU.
Tpuronomerpudeckas opma KOMIIJIEKCHOTO YHUCIIA.
Bo3BeneHne KOMIUIEKCHOTO YHUCIIa B CTENEHb ¢ LeNbIM nokaszareneM. ®opmyna Myaspa.
N3Bnedenne KopHs U3 KOMILJIEKCHOTO YHCIIA.
ITokazarenbHas popmMa KOMIUIEKCHOTO YHCIA.
W3Bneuenune kBagpaTHOrO KOPHS U3 KOMIUIEKCHOTO YKciia B aliredpandeckoi popme.
Tpuronomerpuieckue GyHKIIMHA OT KOMIIEKCHOTO YUCJIA.
MHorousneH ot oiHOU nepeMeHHou. JleficTBus Hag MHOrowieHaMmu. KOpHH MHOTOYJIEHOB.

. Teopema be3y.

. Cxema I'opHepa.

. KpatHbie xopHu.

. Hanbonpmmii o01uii renuTens AByX MHOIOWwIeHOB. Airoput™ EBkina.

. CBoiicTBa J€IMMOCTH MHOTOYJICHOB.

. B3anMHO 1poCThIE MHOTOYJIEHBI.

. CBoiicTBa B3aIMHO IIPOCTHIX MHOTOUYJICHOB.

. KopHu kBagpaTtHOro ypaBHeHus

. MaTpuipl, 1eiCTBHS C MATPULIAMHA — OCHOBHBIE CBOKCTBA.

. IlonsTne onpenenurens 2-ro, 3-ro u n-ro nopsiika. Beraucienne onpenenureneit 2-ro, 3-ro

MOPSIIKOB.

OcHOBHBIE CBOMICTBA ONIPEICTUTENCH.

Brrunciienue onpegenurenei n-ro nopsiaka, reopema Jlamiaca.

OOpaTHas MaTpula, BEIYUCIIEHUE OOpaTHBIX MaTpPHIL.

KpamepoBckue cucteMsl JIMHEWHBIX YPABHEHUN, UX pPELICHUE.

Meto 1 nocnenoBaTeabHOIO HUCKIIOYEHUs NepeMeHHbIX (Metona ['aycca) pelieHus cuctem
JIMHEWHBIX YPAaBHEHUM.

JluneitHas 3aBUCUMOCTh U JIMHEMHAsl HE3aBUCUMOCTDb CTPOK (CTON010B) MaTpuibl. CBOHCTBa
JI3 u JIH3. bazuc u pasr cTpoxk.

Panr marpuiel. Beruncinenue panra MaTpuuebl.

OpHOpOJHBIE CHUCTEMBI JIMHEHHBIX ypaBHeHUU. DyHAaMeHTanbHas CHUCTEMa pEeLICHHM
OJIHOPOJIHBIX YPABHEHUM.

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

[lonsiTHe BEKTOpa, CIOKEHHWE U PA3HOCTh BEKTOPOB. Pa3nokeHHe BEKTOpa IO TPEM
HEKOMILJIaHAPHBIM BEKTOPaM.

CkansipHO€ U BEKTOPHOE YMHOKEHHE BEKTOPOB. OCHOBHBIE CBOIICTBA.

CMmenianHoe Mpou3BeieHne BEKTOpoB. CBOMCTBA CMEIIAaHHOTO MPOU3BECHHS BEKTOPOB.
VYpaBHEHHE NPAMOM Ha IJIOCKOCTH. YTOJ MEXIY ABYMS IIPSAMBIMHU.

Oob1uee ypaBHeHHUE npsMoi. PaccTosiHue OT TOUKU 10 IPSIMOM.

[IpeoOpa3oBaHue MPSIMOYTOIbHBIX KOOPAUHAT.



35. Ilonspuas cuctema koopauHat. HopmaiibHOe ypaBHEHHE NPSAMOI.

36. O61iee ypaBHEHHE IIJIOCKOCTH. YTOJI MEXKTY TUIOCKOCTSIMH.

IIpuMepHbIEe BONPOCHI K 3K3aMeHY (2 cemecTp)
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21.
22.
23.

24.
25.
26.
27.
28.
29.

30.
31.

32.

33.
34.
35.
36.

Onpenenenre TMHEHHOTO IpocTpaHcTBa. [lpumepsr.

CBoiiCTBa JTMHEWHOTO MPOCTPAHCTBRA.

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

ba3uc nuHelHOro NpoCcTpaHCcTBa.

Pa3mepHOCTH TIMHEITHOTO MPOCTPAHCTBA.

[IpeoGpa3oBaHue KOOpAMHAT BEKTOpa IpU 3aMeHe Oa3uca.
Ompenenenne TMHEWHOTO MOANpOocTpaHcTBa. JInHeHas 000I0UKa.
[Iepecedyenne u cymMMa JINHEMHBIX TIOAIIPOCTPAHCTB

. [IpsiMast cyMMa JTMHEHWHBIX ITOIIPOCTPAHCTB.

. Pa3MepHOCTh MMHEWHOr0 NOANPOCTPAHCTBA

. Onpenenenre eBKJIN0BA IPOCTPAHCTBA.

. [Iponiecc oproronanuzannu I'pamma-IImuara.

. HepaBenctBo Komm-byHsikoBckoro.

. HopmupoBaHHbIe IpOCTpaHCTBA.

. OproronanbHoe fomnosHeHue. [locTpoeHne OpTOroHaNbHOIO AOMOJIHEHUS.

. YHUTapHOE IPOCTPAHCTBRO.

. Onpenenenue u npuMepsl JMHEHHBIX onepaTtopoB. SAapo u 06pa3. Jledekt u panr.
. Marpuua nuHelHOro oneparopa u ee npeodopa3zoBaHHe.

. XapaKTepucTU4eCcKoe ypaBHeHHE Marpullbl. JlssmOnma-mMarpunia. AHHYIUPYIOIUN U

MUHUMAaJIbHBIH MHOTOUJICHBI.

XapaKkTepucTUYECKOE YpaBHEHUE JIMHEHHOTO onepaTopa.

CobcTBeHHbIE 3HAUEHUSI U COOCTBEHHBIE BEKTOPBI JIMHEWHOTO OIlepaTopa.

CpoiicTBa  COOCTBEHHBIX  BEKTOpPOB. BbluuciieHue COOCTBEHHBIX  BEKTOPOB.
OptoronanpHas maTpuia. OpToroHaasHOE MPeoOpa3oBaHUE.

HNuBapuaHTHBIE NOANPOCTPAHCTBA.

TpeyronpHas popma.

JInHeliHbIE OnIepaToOPsI MPOCTON CTPYKTYPBHI.

Kopnanosa ¢opma.

Xopnanos Oazuc.

OcHoBHBIE ompeneneHus KBaapaTUyHbix (opm. JlunelitHoe mpeoOpa3zoBaHue
MIEPEMEHHBIX

Kanonunueckuil Bua KBaapaTUUHON (POPMBI

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

OproronanbHOe peoOpazoBanue KBaapatuyHoi (opmsbl. lpuBenenue kBagpaTuyHOM
¢bopMbl K KaHOHMYECKOMY BHIY IpH IOMOIIM IpeoOpa3oBaHUs MEPEMEHHBIX C
BEPXHEN YHUTPEYTrOJIbHON MaTPHIICH.

3aKOH MHEPIUH.

Kputepuii Cunbpectpa.

[Tapa kBagpaTU4HbIX popm

OcHoBHble ompenenenus. [IpeoOpazoBaHus KOOpAMHAT: MapajljIesIbHbI IMEPEeHOC U



MIOBOPOT; 00K Ciryyail.

37. IlpuBeneHue KpUBO BTOPOTO NOPAIKA K KAHOHUUECKOMY BUTTY.

38. LlenTpanbHble U HELIEHTPaJIbHbIE KPUBbIE BTOPOTO MOPSIIKA

39. Knaccudukanusi KpuBbIX BTOPOTO MOPSIIKA

40. OpToronanpHO€E MpeoOpa3zoBaHUE TEPEMEHHBIX KPUBOU BTOPOTO MOPSIKA

41. Pacmanarommuecsi KpuBbIe BTOPOTO MOPSIKA.

42. Teopema €TUHCTBEHHOCTH.

43. Onnune. Omnpenenenue. BriBoJ kaHOHMYECKOro ypaBHeHud. VccnenoBanue (QopMmbl.
JlupekTpucel u kacatenbHble. OnTUuyecKue cBOiCTBa.

44. I'mnepbona. Omnpenenenne. BpiBog kaHoHWMYECKOoro ypaBHeHusa. MccnepoBanue
dbopmel. JupexTpucsl u kacatenbable. ONTHYECKUE CBOWCTBA.

45. Ilapabona. Onpenenenue. BoiBoa kaHoHM4eckoro ypaBHeHus. VccnenoBanue Gpopmsbl.
JlupekTpucsl u kacatenbHble. OnTuyecKue cBOiCTBa.

46. HexoTopsie oOu1ye MOHATUS areOpbl. AKCHOMBI TPYIIIIHI.

47. lloarpynmsl. Kimaccel cMEKHOCTH.

48. Lluknuyeckue rpymnimsl.

49. ApudmMeTnka OCTaTKOB.

50. ®ynkusa Ditnepa.

51. MynbTUIIIMKAaTUBHBIE OOpaTHBIE 110 MOAYIIO N .

52. Anroput™m EBxinpa. Pacimpennsiii anroput™ EBkina.

53. Kuraiickas Teopema 00 ocTaTKax.

54. KoneuHsble 1os.

55. HopmanbHble IOATpYyNIbl U (PaKTOPTpyIIIb.

56. Kitacchl CMEXHOCTH 110 HOPMaJIbHOM MOATpyIIe U paKkToprpymmna.

57. TomoMopdusm.

OneHouHble cpeAcTBa JJIi HMHBAJIWJIOB W JIUI C OTPAHUYECHHBIMH BO3MOXKHOCTSIMU
3/10pPOBbsI BHIOMPAIOTCS C YUIETOM UX UHIUBUIYAIbHBIX IICUXO(PU3NIECKIUX 0COOCHHOCTEN.

— IIpU HEOOXOIMMOCTH UHBAJIUJAM U JIMLAM C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3710POBbSI
MIPEIOCTABIISIETCS JOTIOJHUTEIBHOE BpeMsI IJIsl MOATOTOBKU OTBETA HA 3K3aMEHE;

— IpHU IPOBEACHUM MPOLIETyphbl OLIEHUBAHUS PE3yJIbTaTOB OOy4EHUs UHBAJIUIOB U JIUILL C
OTpaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbsI MPEAYCMATPUBAETCS HUCIIOIb30BAHUE TEXHUUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3U C UX UHJUBUIYaTbHBIMU OCOOCHHOCTSIMU;

— IIpU HEOOXOIUMOCTH ISl 00YHAIOIIKUXCSI C OTPAaHUYEHHBIMUA BO3MOYKHOCTSIMU 3/I0POBbS 1
MHBAJIUAOB TMpolielypa OLEHUBAHUS pE3yJbTaTOB OOYyYEHHUs 1O JUCHUIUIMHE MOXET
MIPOBOJUTHCS] B HECKOJIBKO 3TAIIOB.

[Ipouenypa oleHHMBaHUS PE3yIbTATOB OOY4YE€HHS MHBAJIUIOB WM JHUI] C OTPAaHUYEHHBIMU
BO3MOXHOCTSIMU 3JI0POBBSl IO JUCLUILIMHE MPEIycCMaTpUBAeT MpelocTaBieHue nHOpMaluu B
¢dbopmax, aTanTUPOBAHHBIX K OTPAaHUUYEHUSAM UX 3/I0POBbS U BOCIPUATHS HHPOPMAIUH:

Jjig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B IIe4YaTHOU opme yBeJIMYEHHBIM HIPUPTOM,

— B (hopMe JIEKTPOHHOT'O JOKYMEHTA.

JList AL ¢ HapyIIEHUsIMHU CITyXa:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOT'O JOKYMEHTA.



JList AL ¢ HapylmeHnssMHU OTIOPHO-JBUTaTEIbHOTO alapara:

— B IIe4aTHOM dopme,

— B JOpMeE DIIEKTPOHHOTO JOKYMEHTA.

HaHHBII\/’I MNEpCUYCHbL MOXKET OBITH KOHKPCTU3UPOBAH B 3aBUCUMOCTH OT KOHTHHI'CHTA
00ydJaronuxcs.

5. IlepeyeHb OCHOBHOII M JONOJIHUTEIbHON y4eOHOM JTUTepaTypbl, HeO0X0AMMOM IS
OCBOEHHS THCHHUTIMHBI.

5.1 OcHoBHas JIuTEpaTypa:
1. [MTucemennsiit, Jmutpuii Tpodumosuy. Koncnekr nexuuii no Beicuieil matemaTuke [Teker] :
[B2u4.]. Y. 1/ J. IluceMennsiid. - 12-e u3a. - Mocksa : Apuc-nipecc, 2013. - 280 c. - (Bricuiee
oOpazoBanue). - ISBN 9785811248551. - ISBN 9785811240005 : 135.75.
2. Ilonos B.C. Jluneiinas anredpa: yuebHoe nocodue st Tex. yauBepcureroB Uza: MI'TY um.
H.D. baymena. 2016r. — 256 c.
3. lesnoB I'.C. Jluneiinas anrebpa: Teopus ¥ NPUKIAIHBIE aCMEKTHI: yuyeOHOe mocodue — 3-¢
u3 1. ucnp. u gon. — M.: Maructp: UHOPA-M, 2016. — 544 c.
4. Kpemep H.II., ®punman M.H. Jluneiinas anreOpa. Y4eOHHMK U NPAKTHUKyM: 2-€ H3..
M.:U3parensctBo FOpaiit, 2017r. — 309c. (http://urait.ru/catalog/401101)
5. Ly6epoumnep O.H. 3agaun u ynpaxkHeHus 1o aHanutudeckoi reometpun. Cankt-IletepOypr,
Mocksa, Kpacuonap, JIans, 2009.
6. Kpskeun, B.Jl. Jluneiinas anreOpa B 3ajayax U YIpaKHEHUAX [DJIEKTPOHHBIN pecypc] :
yaeonoe nocooue / B.Jl. Kpsiksun. — Dnexrpon. nan. — Cnb: Jlanb, 2016. — 592 ¢. — Pexum
noctyna: https://e.lanbook.com/book/72583..

I[J'If[ OCBOCHUSA AUCHUIUIMHBI MHBAJIMJAMHU W JIMIaMU C OTPaHUYCHHBIMHU BO3MOXXHOCTSAMU
300POBbA HUMCIOTCA H3JaHUSA B JJICKTPOHHOM BHIC B 3H€KTpOHHO-6I/I6J'H/IOTeLIHBIX CUCTeMax
«Jlaub» u «¥OpaitT».

JlonoJiHUTeIbHAS JIUTEpaTypa:

1. ITaxomona E.I'., PoxxkoBa 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 TEOMETpUs. YUEeOHUK U
MPAKTUKYM JIJIs1 TpUKIagHoro 6akanaBpuata. 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. IIpockypsaxos U.B. Coopuuk 3ana4 no auHeiHOM anredbpe. MockBa-CI16, Jlans, 2010.

6. Wneun B.A., [lo3usk D.1". JIuneitnas anre6pa: yueonux mis BY3o0B. 6-¢ u3., crep.
M: ®uzmatimt, 2005. — 208 c.

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

5.3. [lepuoguvecKkue U3aHMUS:

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

2. Maremarnyeckuii CcOOpHUK: HayuyHbI JKypHan Poccuiickoil akazemMun Hayk



(MaremaTtnyeckuii unctutyT UM. B.A. CrexiioBa). ISSN 2305-2783 (online), 0368-8666 (print).

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

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

5. Cospemennble mnpoOiembl Marematuku: Hayunblii KypHan MareMaTtudyeckoro
uncturyta uM. B. A. CrexiioBa PAH. ISSN 2226-5937 (online), 2226-5929 (print).

6. Marematuyeckue  TPY/bl: Hay4YHbId  XypHal  MHCTMTYyra = MaTreMaTuKu
um. C. JI. Cobosiera CO PAH. ISSN 1560-750X.

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

6. Ilepeyenp pecypcoB  HMH(OPMANUOHHO-TEJEKOMMYHMKAIMOHHON  CeTH
«HTepHET», HEOOXOAMMBIX IJISI OCBOEHUS TUCHHUILINHBI.
1.  http://moodle.kubsu.ru/ cpena MomynbHOrO TMHAMUYECKOTo 00yuenus Kyol'y

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

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

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

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

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

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

A e A

Google Directory — Math (directory.google.com/Top/Science/Math) - karamor
MaTeMaTHYEeCKHX PEeCypCOB, YIOPSIOUYCHHBIX 1O 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 MareMaTH4eCKUX PECYpCOB,
TEMaTUYEeCKHX CITUCKOB PACCBHIIKM U 00pa30BaTEIbHBIX MaTePHAIIOB.

12. Math Forum @ Drexel (mathforum.org). - oauH M3 BeIymMX LHEHTPOB MATEMATHKU M
MaTeMaTHieckoro oopazoBanus B lnTepuere

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

7. MeToanyecKkue yKazaHusl Ui 00y4aOUIMXCsl 0 OCBOEHUIO TUCHHIIUHBL

Teopernueckne 3HaHMSA MO OCHOBHBIM paslenaM Kypca «Anrebpa W aHaIUTHYECKas
reoMeTpusa» CTYACHTHI HpI/IO6peTaIOT Ha JICKOHUAX W HNPAaKTHYCCKHUX 3aHATHAX, 3aKPCIIAIOT U
PacIIUpSIIOT BO BPEMS CaMOCTOSITEIbHON paboTHI.

Jlekmm mo kypcy «Anrebpa M aHAIUTHYECKAs TE€OMETPHs» MPEACTABISIOTCS B BHUJC
W3JIOKEHHUST MaTepHaja 10 TeMe JIEKIMU C JEeMOHCTpalHel Mpe3eHTAli 10 OTISIbHBIM
OCHOBHBIM TEMaM IPOTIpaMMBI.

Jnst yriryOneHuss W 3aKperuieHHsT TEOPETHYECKUX 3HAHMHM CTYJEHTaM PEKOMEHIYeTCs
BBINIOJIHEHUE OIPE/IEJICHHOTO0 O00beMa CaMOCTOATENbHOW paboThl. OOmui 00BEM YacoB,



BBIJIEJIEHHBIX TUIs BHEAYAUTOPHBIX 3aHSTUH, COCTaBJIsI€T
202 4aca.

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

Bueaynuropnast pabora mo aucuMIUiiHE «Ajredpa M aHaJUTHYECKas T'€OMETPUs»
3aKJIF0YAETCS B CIEAYIOIIEM:

— MOBTOPEHHUE JIEKIIMOHHOTO MaTepuaia u NpopaboTKa yueOHMKOB U y4eOHbIX TOCOOUH;

— MOATrOTOBKA K IPAKTHUUECKUM 3aHSTUSM;

— npopaboTKa TeM, BBIHECEHHBIX HA CAMOCTOSITENIbHYIO ITOJTOTOBKY.

JUis  3aKkperuieHHsT TEOpEeTHYECKOro MaTepuaja W BBINOJIHEHHUS KOHTPOJIUPYEMBIX
CaMOCTOSITENIbHBIX pa0dOT MO AMCLUMILIMHE BO BHEYYeOHOE BpeMs CTYAEHTaM IPEIOCTaBIIAETCS
BO3MOXHOCTb M0JIb30BaHUs Oubnuorekoir Kyol'V, Oubnnorexoil ¢axyapTeTa KOMIBIOTEPHBIX
TEXHOJIOTUH U NMPUKJIAJHON MaTeMaTUKH, BOBMOKHOCTSIMU KOMIIBIOTEPHOTO Kilacca (hakyibTeTa.

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

B ocBoeHuu aucUMIIMHBI MHBAJIUWIAMHM U JIMLIAMHU C OTPaHUYEHHBIMU BO3MOKHOCTSIMU
3I0pOBbsI OOJIBIIIOE 3HAYEHHE MMEET WHAMBHAyallbHas ydeOHas paboTa (KOHCYIbTAaLUU) —
JOIOJIHUTEIBHOE Pa3bsICHEHNE YUeOHOI0 MaTepHaa.

WuauBuayanbHble KOHCYJAbTAlMM 10 IPEIMETY SBISAIOTCA BaXKHBIM  (aKkTOpoM,
CHOCOOCTBYIOLIUM MHJMBHIyaTH3aUU 00yYEHHs] U YCTAaHOBJICHUIO BOCIIUTATEIbHOTO KOHTAKTa
MEXAy IHpenojaBaTesieM M O00yJarolmMMCs WHBAJIMIOM WIM JIMLOM C OrpaHUYE€HHBIMU
BO3MOXHOCTSIMU 3JI0POBBSI.

8. IlepeyeHr MH(POPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHHH
00pa30BaTeIbHOIO NMpouecca M0 JUCUUILIHHE.

8.1 Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOT HH.

JIOTIOJTHUTENbHBIE W WHAMBUIAYAIbHBIE 3aJaHUS ULl CTYJEHTOB IOATOTABIMBAKOTCS B
JIEKTPOHHOM BHUJE U IEpefaroTCs IMOCPEACTBOM 3JIEKTPOHHOM mnouTel. lIpemycmorpena
BO3MOKHOCTb KOHCYJIbTUPOBAHUs CTYJEHTOB TaK K€ MOCPEACTBOM MECEH/KEPOB U NOUTHI. [
IIPOBEJICHUS JIEKIIMOHHBIX 3aHATUN HEOOXOAUMBI ayUTOPUH, OCHAILIEHHBIE IPOEKTOPOM.

8.2 IlepeyeHb HEOOXOAUMOI0 IPOrPAMMHOI0 O0eclevYeHus.

HeoOxonuMmbIM siBIsieTCsl porpaMMHOE oOecriedeHue JUIsl JEMOHCTpalMu M CO3AaHUs
npesenTanuii («Microsoft Power Point»).

B nponecce npoBeneHus JEKIUOHHBIX U MPAKTUYECKUX 3aHSITUN MPAKTUKYETCS IIUPOKOE
HCII0JIb30BAHNE COBPEMEHHBIX TEXHUYECKUX CpPEACTB (MPOEKTOpPhI, MHTEPAKTUBHBIE JIOCKH,
UHTEpPHET) W aKkTUBHBIX (opMm mpoBeneHus 3aHsTuil. C HCHOJB30BaHUEM MHTEpPHETA
OCYILIECTBJISIETCSl JOCTyn K 0a3aM JaHHBIX, WH(POPMALMOHHO-CIPABOYHBIM U HOHCKOBBIM
CUCTEMaM.

1.3 Ilepeyenb HHGPOPMANUMOHHBIX CIIPABOYHBIX CHCTEM:

Ha3Banue nmakera IpousBoauTe/b Anapec Tun pecypca




9bC W3naTenscTBO
HA31aTeJILCTBA M - www.e.lanbook.com MMOJIHOTEKCTOBLIN
13 2 HaHB
JlaHb
9BC
“YHuBepcurterckas N3 paTenscTBO o N
« ’ www.biblioclub.ru MMOJIHOTEKCTOBLIN
onbmmoTeka Jlupext-Meaua
oHyanH”
9BC
000 “HUIl UHD®PA-M” WWW.zZnanium.com MOJIHOTEKCTOBBII
“ZNANIUM.COM” 1
Science Direct W3 narenscTBO . . .
i o v www.sciencedirect.com ITOJIHOTEKCTOBBIM
(Elsevir) DIb3eBUP
W3naTenscTBO
Scopus WWW.SCOpus.com eepaTUBHBIN
p “Onp3eBup” p pedep
eLIBRARY.RU (H9B)| OOO “Untpa- Lentp+” www.elibrary.ru MOJIHOTEKCTOBBIN
MunoOpHayKH e/IMHAsT UHTEPHET-
“JIekTopuym” Poccun [denaprament www.lektorium.tv onbmmoTeka
CTpaTpa3BUTHSA JIEKIU I
9. MarepuajgbHo-TexHH4YecKasi 0a3a, HeoOXoaMMAasi JIA  OCYIIECTBJICHHS

06pa30BaTeJ1bHOFO nmpoumecca mo J1MCuuIlJIMHe.

e Bu paGot MarepuajibHO-TeXHUYecKOe o0ecnedeHne TUCHUIIUHBI 1
OCHAIIIEHHOCTh
1. Jlexunonusie 3auATUsa | JIEKIIMOHHAs ayqUTOpUs, 000pYyAOBaHHASI BUJICONIPOEKTOPOM U
sKpaHoMm, ayna. 129, 131, A 301 6, A 305, A 307.
2. Cemunapckue 3anuatust | He mpemxycMoTpeHsl
3. JlabopaTtopHbie Aynutopun i 1ab0OpaTOpHBIX 3aHITHH, O0OOpYyIOBaHHbBIE
3aHATUS nockamu, aya. 129, 131, 133, 147, 148, 149, 150, A3016,
A305, A307, A512, 100C.
4. KypcoBoe He npenycmorpeno
IIPOEKTUPOBAHUE
5. ['pynmoBsie Aynutopusi, obopynoBanHas nockoi, ayna. 129, 131, 133, 147,
(MHOMBUIYaTTEHEIC) 148, 149, 150, A 301 6, A305, A307, A512, 100C.
KOHCYJIbTAllUH
6. Texkymuit  KOHTPOJIb, | AyauTopusi, 000opyaoBaHHas nTockoi, ayn. 129, 131, 133, 147,
MIPOMEKYTOYHAs 148, 149, 150, A 301 6, A305, A307, A512, 100C.
aTTecTalus
7. CamocTosiTenbHas Kabuner s camocToATenbHOW pPabOTHI, OCHAILEHHBIH
paboTta KOMITBIOTEPHON TEXHHKOW C BO3MOXHOCTBIO TMOJKIIOUCHUS K
cetu «VHTepHET», MpOrpaMMoOil HKPaHHOIO YBEIUYEHUS U
00ecreYeHHbIN JOCTYIIOM B 3JIEKTPOHHYIO HMH(OPMAaIMOHHO-
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».



