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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma auctumuimael "['eomerpust” 1o HarpaBJIeHUIO TOArOTOBKY (crienuanbsHocTr) 02.03.02
"dynnamenranbHas nHGopMaTHKa 1 HHGOPMAaIIMOHHBIE TEXHOJIOTHH" HanpaBieHHOCTH (poduito) [pukiannoe crp. 3
IIPOrpaMMHpPOBaHKE U cHcTeMbl cKyccTBeHHOro uHremiekra ®I'bOY BO «Uenl'V»

1. IEJIX OCBOEHUA N CHUIIJINHBI

LICJ'H)IO npenoaaBaHus TUCHUILIMHBI ABJIICTCA 3HAKOMCTBO C OCHOBHBIMU MMOHATUSAMH, IMOJIOKCHUAMA U MECTOAaMU
aHAJTUTHYECKOMN TCOMETPUH. CDOpMI/IpOBaHI/Ie Y CTYACHTOB JIOTHYECKOTO MBIIIJICHUS, HABBIKOB B PCIICHUHU NPUKITAAHBIX 3a1a4
TCOMETPUUCCKUMHU METOAaMU.

3aaaanI/I N3YUCHUA AUCIHUIIINHBI ABJISIOTCA:

1. W3ydeHne cTymneHTaMH JaHHOTO HAmpaBlIeHHS (DyHIaMEHTAIbHBIX 3HAHHH B 00JIACTH aHAJMTHYECKON T€OMETpHUH.

2. OBnazieHHe OCHOBHBIMM HaBBIKAMHU M METOJIAaMHU PELICHHUS 3a/1ay aHAJUTHYECKON reOMEeTpUu U NMPUMEHEHHE UX B
Oymymieit mpogecCHOHANBHOM NeITeNbHOCTH.

3. BripaboTka y CTy#AeHTOB CIIOCOOHOCTH K CAaMOOPraHM3aLUH U CaMOOOpa30BaHMIO, YMEHHSI CaMOCTOSTEIFHO
U3y4aTh yueOHYIO TUTEPaTypy [0 MaTeMaTHKE U e MPUIIOKEHHSIM.

Pe3yJ'H>TaTI)I o6yqu1/1;1 IO JUCHUIIITMHE HAITPABJICHBI HA JOCTUKECHUC NHAUKATOPOB!:

OIIK-1.1. O6mamaer 6a30BBIMU 3HAHUSIMH, TOTYIEHHBIMU B 00JIaCTH MaTEMaTHIECKHX U (MIJIN) €CTECTBEHHBIX HAYK

OIIK-1.2. JIleMOHCTpHpYET YMEHUS peIIaTh THITOBEIE 3a/1a4H, (POPMYIHpyeMbIe B paMKaX MaTeMaTHYECKUX | (MIIH)
€CTECTBEHHBIX HaYK

OIIK-1.3. ImMeeT HaBBIKK HCIIOJIB30BAHISI OCHOBHBIX TIOHATHI, TEOPEM, 3aKOHOB MATEMAaTHKH U (WUJIN) €CTECTBEHHBIX HAYK
JUISL pelleHus 3a1a4 Ipo(ecCuOHaIBHON NeaTeIbHOCTH

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

[uxa (pa3aen) OIOIL | 51.0.03

2.1 TpeOoBaHus K NPeABAPUTEIbLHOI IIOAT0TOBKE 00y4Yar0Ierocs:

JlaHHAas IUCIUTUTHHA SBJIsIeTCsl 6a30BOM B cMcTeMe 00pa30BaHus 10 TaHHOMY HampasJieHuo. Ee u3ydenne onupaercs Ha
3HAHUS 110 DIEMEHTAaPHON MaTeMaTHKeE, OTYYSHHbIE CTYACHTAMH B CpeTHE MIKOJIE U NMapaulebHOE U3ydeHHe

Anrebpa

MartemaTuyeckui aHaIu3

2.2 TuCUMILUTMHBI M IPAKTHKH, 1JI51 KOTOPBHIX OCBOCHHE JAHHOI TUCHMIIUHBI (MO1Y/Is1) HEOOXOTUMO KaK
npeauIecTByIoLIee:

3HaHu 10 TCOMETPHUU TTOJC3HBI JJId U3YUCHUA TUCIUTUINH:

Juddepennmansabie 1 pa3HOCTHBIE YpaBHEHUS

KommnbrorepHast rpaguxa

Teopus BeposTHOCTEH

3. KOMIETEHIIMHA OBYYAIOUETOCSI, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSI JUCIIATIINHBI
(MOJLYJIS)

OIIK-1: CnocodeH npuMeHSITH )yHIaMeHTAIbHbIE 3HAHHUSA, OJIy4eHHbIe B 00J1aCTH MaTeMAaTHYeCKHX M (MJIH)
€CTeCTBEHHBIX HaYK, U HCIOJIb30BATh HX B MPO()eCCHOHATLHON NesITeTbHOCTH

3HaTh:

Hnsa noctrxenust OIIK-1.1: ocHOBHBIE TOHSTHS, PE3YAbTATHI U METO/Ibl AaHAIMTHYECKON TreOMETPHHU, 00JIACTh UX
HPUMEHEHUS

YmMmernb:

Jns noctmwkenust OIIK-1.2: pemaTs crangapTHBIE 3a/1a4H 110 aHATUTUYECKOW T€OMETPUH M CBOJUTH HOBBIC 33]]a41 K
CTaHJAPTHBIM

Baanern:

Jus noctmxenust OITK-1.3: MeTogamMu petieHus reoMeTpUIecKrX 3a7ad B Mpo(pecCHOHATBLHON eI TeTbHOCTH

B pe3yjibTaTe OCBOCHUS TUCHUILINHBI oﬁyllamumﬁcn JOJIKCH

3.1 |3narn:

3.1.1 | ocHOBHBIC MOHATHS, PE3YNBTATHI K METOIbI AHATUTUIECKON TEOMETPHH, 00TACTh UX PUMEHEHHUS

3.2 | YMmeTh:

3.2.1 | pemaTh 3a1a4X BRIYUCIUTEIHLHOTO ¥ TEOPETHIECKOTO XapaKTepa B 00IACTH TEOMETPHH IByXMEPHOTO U
TPEXMEPHOTO (EBKJIMIOBA) MPOCTPAHCTBA
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"dynnamenranbHas nHGopMaTHKa 1 HHGOPMAaIIMOHHBIE TEXHOJIOTHH" HanpaBieHHOCTH (poduito) [pukiannoe ctp. 4
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3.3 | Baagerb:
3.3.1 | ucronp30BaHMSA MaTEMaTHIECKOTO allapaTa FeOMETPHH, aHATMTHIECKUX METOI0B FCCIISIOBAHHS
TeOMETPHUYECKUX 0OBEKTOB
4. OFBbEM JUCIUIIVIMHBI (MO Y JIsI)
OOwas TpyaoeMKocTb 63ET
YacoB 1o yueOHOMY IUIaHy : 216 Bunsl koHTpONsS B cemecTpax:
B TOM YHCIIE
ayAUTOPHBIE 3aHATHSA 118 9K3aMeHsI 1, 2
caMocTosTeNbHas paboTa 46,4
4acOB Ha KOHTPOJIb 45
KOHTaKTHas pabora: 124,6
HUKP: 6,6
5. CTPYKTYPA U COAEP)KAHUME JUCLHHUIIIMHBI (MOYJIST)
Kon HaumeHoBaHue pa3/ie/ioB U TeM /BUJA 3aHATHA/ Cemecrt | Hacos JlutepaTtypa
3aHATH p / Kype
Pa3gen 1. Bekrophas anredpa
1.1 BekTopsl Ha IIIOCKOCTH U B pocTpaHcTBe /JIex/ 1 JI1.1J11.2
JI1.3J12.1 J12.2
1.2 CuHcTeMbl KOOPAWHAT Ha TNIOCKOCTH U B ITpocTpaHcTie /JIek/ 1 JIT.1JI1.2
JI1.3J12.1 J12.2
1.3 Jluneiinast 3aBUCHMOCTB BekTopoB. KoopaunaaTs! BekTopa /JIex/ 1 JI1.1 J11.2
JI1.3J12.1 J12.2
1.4 CkalnsipHoe mpou3BeieHre BeKTopoB /Jlek/ 1 JI.1J11.2
JI1.3J12.1 J12.2
1.5 BekTopHoe npousBeneHue BekTopos /JIex/ 1 JI1.1J11.2
JI1.3J12.1 J12.2
1.6 CMenraHHOe TIpou3BeIeHNE BEKTOPOB /JIex/ 1 JIT.1JI1.2
JI1.3J12.1 J12.2
1.7 Ornepannu Haj BeKTopamu. JIMHEHHOE BhIpaKEHHE BEKTOPA Yepes 1 JIT.1JI1.2
npyrue /I1p/ JI1.3J12.1 J12.2
1.8 ITpumeps! cucrem koopauHaT. HaxoxaeHne KoopJMHAT TOUYKU B Pa3HbIX 1 JI1.1J11.2
cucremax koopauHat. Koopaunatel BexkTopa. JliiuHa BeKkTopa. JI1.3712.1 JI12.2
JIuHeiiHas 3aBUCHMOCTB M HE3aBUCHMOCTB BekTopoB /I1p/
1.9 KonTtposnsHast padbota o teme «BekropHas anredpay /TIp/ 1 JIT.1JI1.2
JI1.3J12.1 J12.2
1.10 [ CxansipHoe npousBeneHUE BEKTOPOB U ero cBoiicTBa. Kpurepuii 1 JIT.1JI1.2
OpPTOTOHANBHOCTH. BhIuncieHue yriaoB Mexay Bekropamu /IIp/ JI1.3J12.1 J12.2
1.11 | BekTopHOE Mpou3BeAeHIE BEKTOPOB U €ro cBoiictBa. Kpurepuii 1 JI1.1J11.2
KOJUITMHEAPHOCTH. BhIYyrciieHre ionaam TpeyrojabHuKa 1 JI1.3J12.1 J12.2
napasrenorpamma /I1p/
1.12 | CMmeniaHHOE IPOU3BENIEHUE BEKTOPOB U €ro cBoiicTBa. Kpurepuit 1 JI1.1 J11.2
KOMIITAaHapHOCTHU. Bhruncinenne o6seMa TeTpasapa JI1.3J12.1 J12.2
Mp/
1.13 | KonrtponbHas paboTa no teme «CKalsipHOE, BEKTOPHOE U CMEIIaHHOE 1 JIT.1JI1.2
TIpom3BeieHHs BeKTOpoB. VIx cBoiicTay /I1p/ JI1.3712.1 J12.2
1.14 | BekTopbl: BEKTOPHI, UX CI0KEHUE U YMHOKEHUE HA YUCIIO; IUHEHHAs 1 JI1.1 J11.2
3aBUCHMOCTb BEKTOPOB U €€ TEOMETPUIECKHUIN CMBICI; 0a3HC U JI1.3J12.1 J12.2
KOOPAMHATHI; CKaJIIPHOE IPOU3BEIEHUE BEKTOPOB; IIEPEXO]] OT OJHOTO
0a3mca K ApyroMy; OpHEHTaIHs1; OPUCHTHPOBAHHEIA 00beM
HapauIeNenuiea; BEKTOPHOE M CMEIIaHHOE IPOU3BEICHUS
BekTOpoB /Cp/
Paznen 2. IIpsimasi IMHUSA HA IUVIOCKOCTH
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2.1 [psimast Ha miockoctu. [TapaMeTpudeckoe, KAHOHHMYECKOE B o01IIee 1 2 JIT.1JI1.2
ypaBHEHHS MPAMOH Ha mockocty /JIex/ JI1.3J12.1 J12.2
2.2 B3auMmHOe pacroioxKeHue AByX MPsIMbIX Ha IUIOCKOCTH /JIex/ 1 2 JI1.1J11.2
JI1.3J12.1 J12.2
2.3 Paccrostaue ot Touku 10 npsimoii /JIex/ 1 2 JIT.1JI1.2
JI1.3J12.1 J12.2
2.4 Kanonmueckue, mapaMeTpudecKue 1 o0IIee ypaBHeHUS IPSIMOH Ha 1 2 JI1.1 J11.2
IJIOCKOCTH. Y paBHEHHE NPSIMOU, TIPOXOSIIEH Yepe3 IBe 3aJaHHbIC JI1.3J12.1 J12.2
TOYKH. YpaBHEHHE MPSIMOH 110 BeKTOpY HopMaiH 1 Touke /I1p/
2.5 B3aumHoe pacnonoxenne AByX NPSIMBIX Ha TUIOCKOCTH. YTOJI MEXILY 1 2 JIT.1JI1.2
IBYMs IpsIMBIMU. PaccTostHMe 0T ToukM 10 mpsmotit /TIp/ JI1.3712.1 JI12.2
2.6 KontponsHas paboTa 1o TemMe «YpaBHeHHE IpIMoi Ha miockoctiy /I1p/ 1 2 JI1.1J11.2
JI1.3J12.1 J12.2
2.7 [Ipsimast TMHUS B TUIOCKOCTH: CUCTEMBI KOOPAWHAT; YpaBHEHHUE PSIMOM 1 5 JIT.1JI1.2
JIMHUY Ha IUIOCKOCTH; B3aUMHOE PACIIOJIOXKEHUE MIPSIMBIX HA JI1.3712.1 J12.2
mwiockoctH /Cp/
Paznen 3. ILnockocTs U nIpsiMasi B IPOCTPAHCTBE
3.1 [Tnockocts B mpocTpancTse /Jlex/ 1 2 JIT.1JI1.2
JI1.3J12.1 J12.2
32 B3aumHoe pacnonoxeHue AByX INIOCKOCTeH. PaccTosiHue OT TOUYKH 10 1 2 JIT.1JI1.2
rockoctH /JIex/ JI1.3J12.1 J12.2
33 [psimast B mpoctpanctse /Jlek/ 1 2 JIL.1J11.2
JI1.3712.1 J12.2
34 B3anMHoe pacnosioxeHue npsaMoit u miockoctu /Jlex/ 1 2 JI1.1J11.2
JI1.3J12.1 J12.2
3.5 B3anMHOE pacnooxeHue IBYX MPsIMbIX B IpocTpaHcTBe /JIek/ 1 2 JIT.1JI1.2
JI1.3J12.1 J12.2
3.6 ITapameTpuueckoe, KAHOHMUYECKOE YPABHEHUE IIPSIMOM B IIPOCTPAHCTBE. 1 2 JI1.1 J11.2
YpaBHeHHe NPSAMOH, MPOXOAILeH Yyepe3 aBe 3agaHHble Touku /IIp/ JI1.3J12.1 J12.2
3.7 [TapameTpuueckue, ob1iee ypaBHEHHS TUIOCKOCTH. Y paBHEHUE 1 2 JI.1J11.2
TUTOCKOCTH, TIPOXOIsIIeH dyepes Tpu Touxu /I1p/ JI1.3J12.1 J12.2
3.8 B3aumHoe pacnionoxenue npsMoi U miockocTu. BzanMuoe 1 2 JIT.1JI1.2
pacIoiokeHHe ABYX IIocKocTel. IIpsmas Kak TMHUS IepecedeHusl IBYX JI1.3J712.1 JI12.2
mwiockocrei /Tp/
39 PaccrostHre OT TOYKH 10 TIIOCKOCTH. PaccTosiHUE OT TOYKH 0 NPSIMOM. 1 2 JI1.1 J11.2
BeranciieHne yriioB MeKIy MpSIMBIMA U II0cKocTsamMu /T1p/ JI1.3J12.1 J12.2
3.10 | PaccrosiHMe MEXIY CKpEIIUBAIOIUMHECS TIpsiMbIME /T1p/ 1 2 JIT.1JI1.2
JI1.3J12.1 J12.2
3.11 | KonuTpomnbHas paboTa 1o TeMe «YpaBHEHUs IPAMOI U TIIOCKOCTH B 1 2 JI1.1J11.2
npoctpancte» /I1p/ JI1.3J12.1 J12.2
3.12 |IIpsimast TMHUSA W TUIOCKOCTh: CUCTEMBI KOOPAMHAT; TIEPEX0/] OT OJHOM 1 6 JIT.1JI1.2
CHCTEMBI KOOPJUHAT K APYrOd; ypaBHEHUE NIPSIMOM JIMHUU U IUIOCKOCTH B JI1.3712.1 J12.2
MPOCTPAHCTBE; B3aHMHOE PACHOI0XKEHNE MPSAMBIX H INIOCKOCTEH B
MPOCTPAHCTBE; IpsiMasi B mpoctpaHcTse /Cp/
Pa3nen 4. IIpeoGpa3oBanne KOOPAMHAT
4.1 Ipeobpa3oBanus KoopaUHAT B a(DUHHBIX U MPSIMOYTOJIBHBIX CHCTEMaX 1 4 JIT.1JI1.2
koopauHaT /JIex/ JI1.3712.1 J12.2
4.2 Iepexonx ot omHOM adPUHHOH (TIPAMOYTOEHOM) CHCTEMBI KOOPAWHAT K 1 2,7 JIT.1JI1.2
JIPYroii; OpTOrOHAJIBHBIE MATPHIIEI U IIPe0Opa30BaHUS IPSMOYTONBHBIX JI1.3J712.1 JI12.2
koopaunat /Cp/
Pa3nen 5. Kpusbie BToporo nopsigka
5.1 Kpussie Broporo nopsiaka. Dsurnc. ['unepboa. [lapadona /Jlex/ 1 2 JI1.1J11.2
JI1.3J12.1 J12.2
5.2 Kpussie Broporo nopsiika. e, ['umep6ona. [Tapadoa /Jlex/ 2 2 JIL.1J11.2
JI1.3J12.1 J12.2
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53 OproroHaibHas KiIaccH(pUKams KpUBBIX BTOPOTO Topsiaka /JIex/ 2 2 JI1.1 J11.2
JI1.3J12.1 J12.2
54 [IpuBenenue ypaBHEHHS KPUBOM BTOPOTO MOPSAAKA K KAHOHUYECKOMY 2 2 JI.1J11.2
Buny /Jlex/ JI1.3712.1 J12.2
5.5 IlentpanbHble KpUBbIE BTOPOTO Nopsiaka. OpToroHanbHble HHBAPHUAHTEI 2 2 JI1.1J11.2
KPHBBIX BTOPOTO mopsiaka /Jlex/ JI1.3712.1 JI12.2
5.6 Pacmio3HaBaHMe IEHTPaNIbHBIX KPUBBIX BTOPOTO Hopsaka /JIex/ 2 2 JI1.1 J11.2
JI1.3J12.1 J12.2
5.7 OpToroHajbHbIC TOJYMHBAPHAHTHI KPUBBIX BTOPOTO mopsiaka /JIex/ 2 2 JIT.1JI1.2
JI1.3J12.1 J12.2
5.8 Pacrnio3HaBaHMe HENIEHTPAILHBIX KPUBBIX BTOPOTO Topsika /Jlex/ 2 2 JIT.1JI1.2
JI1.3J12.1 J12.2
5.9 Addunnas knaccupukays KpUBBIX BTOporo nopsiaka /Jlex/ 2 2 JI.1J11.2
JI1.3J12.1 J12.2
5.10 | YpaBHeHwue suiunca, runep0oiisl, mapadosst /TIp/ 1 2 JIL.1J11.2
JI1.3J12.1 J12.2
5.11 | YpaBuenwue smummrnca, Tunep0oist, mapadosst /IIp/ 2 2 JIT.1JI1.2
JI1.3J12.1 J12.2
5.12 | IIpuBeneHue ypaBHEHUsI KpUBOW BTOPOTO MOPAIKA K KAHOHUYECKOMY 2 2 JI.1J11.2
BHJIy OPTOTOHATLHBIMY NpeoOpa3oBanusamu /IIp/ JI1.3712.1 J12.2
5.13 | Pacnio3naBaHue KpUBBIX BToporo nopsaka /ITp/ 2 2 JIT.1JI1.2
JI1.3J12.1 J12.2
5.14 | Apcdunrnas xmaccudukanms KpuBsIX BToporo nopsaxa /I1p/ 2 2 JI1.1 J11.2
JI1.3J12.1 J12.2
5.15 | JIuauu BTOPOTO MOps/Ka: KBaJApaTUIHbIC QYHKIIMH Ha MIIOCKOCTH U UX 2 13 JIT.1JI1.2
MAaTpPHIIBL; IUIMIIC, THIIepOoa i napabdona. OpToroHaNbHBIC HHBAPHAHTEI JI1.3712.1 J12.2
KBaJIpaTUIHBIX (PYHKIWH; MPUBEJCHNE YPABHEHHSI JMHUN BTOPOTO
nopsiAka K KAHOHMYECKOMY BHTY; IlepecedeHue JMHUN BTOPOTO MOpsAAKa C
[IPSIMOI1; LIEHTPBI JINHUI BTOPOTO MOPSIIKA; aCUMIITOTHI U CONPSKEHHbIE
JIMaMeTPhI; TTIaBHBIC HAIIPABJICHHUS U TJIaBHBIE THAMETPHI; OCH
cummerpun. /Cp/
Pa3gen 6. IloBepxHOCTH BTOPOr0 MOPSIAKA
6.1 [ToBepxHOCTH BTOpOTO MOpsiAKa. dmnuncons. OTHONOIOCTHBIN U 2 2 JI1.1J11.2
JIBYTOJIOCTHBIN runiepoononabl. /Jlek/ JI1.3712.1 J12.2
6.2 DIUTMNTHYECKUH B THIepOondeckuii mapadosousl. [{unuuaapudeckue 2 2 JIT.1JI1.2
moBepxHOCTH. /JIek/ JI1.3J12.1 J12.2
6.3 Konycel. Konndeckne ceuenus /Jlek/ 2 2 JIL.1J11.2
JI1.3J12.1 J12.2
6.4 [psimonuneiinsie o6pasyromue /Jlex/ 2 2 JI1.1 J11.2
JI1.3J12.1 J12.2
6.5 OproroHabHas KJIacCHPUKAINS TTOBEPXHOCTEH BTOPOTO mopsika /JIex/ 2 2 JIT.1JI1.2
JI1.3J12.1 J12.2
6.6 IpuBenenue ypaBHEHHs IOBEPXHOCTU K KAHOHHYECKOMY BHY /JIex/ 2 2 JI1.1 J11.2
JI1.3J12.1 J12.2
6.7 OpTOroHa bHbIC HHBAPUAHTHI U TIOJYUHBAPUAHTHI IOBEPXHOCTEH 2 2 JIT.1JI1.2
BTOpOTO Nopsiaka /JIek/ JI1.3J12.1 J12.2
6.8 Pacrnio3HaBaHue OBEPXHOCTEH BTOPOTO Topsiaka. /JIek/ 2 2 JIT.1JI1.2
JI1.3J12.1 J12.2
6.9 Acdunnas knaccuduKkanys MOBEpXHOCTEH BTOPOTO HOPAIKA. 2 2 JI1.1J11.2
KacaTenbHast TIOCKOCTh K TOBEPXHOCTH BTOPOTO mopsiaka /JIek/ JI1.3J12.1 J12.2
6.10 | YpaBHeHUsI mOBepXHOCTEH BTOporo nopsiaka /I1p/ 2 2 JIT.1JI1.2
JI1.3J12.1 J12.2
6.11 |IIpuBeneHue ypaBHEHUs IOBEPXHOCTU BTOPOTO MOPSAKA K 2 2 JI1.1 J11.2
KaHOHMYECKOMY BUY OpPTOTOHAJIBHBIMU MpeoOpazoBanusmu /I1p/ JI1.3J12.1 J12.2
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6.12 | Pacno3naBaHue moBepxHoOCTeH BTOporo nopsiaka /I1p/ 2 2 JIT.1JI1.2
JI1.3J12.1 J12.2

6.13 | Apdunnas knaccudukaims noBepxHocreit Broporo nopsaka /Ilp/ 2 2 JI1.1J11.2
JI1.3J12.1 J12.2

6.14 |IloBepxHOCTH BTOPOTO MOPS/IKA: TEOPEMA O KAHOHUYECKUX YPABHEHHUSAX 2 14,7 JIT.1JI1.2
MTOBEPXHOCTEH BTOPOTO MOpsinka (0e3 1oKa3aTenbCTBa); AIITUIICOU B, JI1.3J12.1 J12.2

rUIepOOoIOU b, MapaboTONIbL; IIMITHHAPHI, KOHHYECKHE CEUCHNUS;
NpsIMOJIMHEHHbIE 00pa3yrolre; OPTOTOHANIbHAS KiIacCu(UKAIHSI
MOBEPXHOCTEH BTOpOro mopsinka. /Cp/

Pa3gen 7. Mnasi kOHTaKTHasA padora

7.1 VHnuBuayanbHbIe KOHCYIBTAINH, TeKyIHit KoHTpos /KP/ 1 3,3 JI1.1 J11.2
JI1.3J12.1 J12.2

7.2 WnpuBuayanbHble KOHCYIbTALMH, TEKYLIIMNA KOHTpoJb /KP/ 2 3.3 JI.1J11.2
JI1.3J12.1 J12.2

6. POH/I OIEHOYHBIX CPEJCTB

6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

CpezncTBa OLICHWBAHMS, HCTIONB3YEMBIE IS TEKYIIEr0 KOHTPOJIS:
- KOHTpOJBHas paboTa;
-TEOPETUUECKUI cpe3.

6.2. TumoBbIe KOHTPOJIbHBIE 3aaHAS M HHbIE MATEPHATBI /I TEKYIIeHd aTTecTalnn

Tumnosie KOHTPOJIbHBIC pa60TBI JJI TEKYIIETO KOHTPOJIA NPUBEACHBI B ITPUJIOKCHHH.

6.3. TunoBbIe KOHTPOJIbHBIE BOIIPOCHI M 3alaHUsA MJIAA IIpOMemyTO‘-IHOﬁ aTrecTalmumn

Teopernueckue BOIPOCHI K DK3aMeHy 3a 1 cemecTp

Bexktopsl. Onpenenenne Bekropa. PaBencTBo BekTopoB. KonrHeapHOCTh U KOMIIIAaHAPHOCTh BEKTOPOB.
JIuneiinsle onepanuu Haj BekTopamu. CpolictBa onepanuil. TeopeMa 0 KOJIMHEApHBIX BEKTOpaX.
AddunHas cucrema KOOpAMHAT HA MJIOCKOCTH U B MPOCTpaHCTBE. KOOPAMHATHI TOUKH.

Koopaunats! Bekropa. IIpsiMoyronbHasi cucreMa KOOpAMHAT HA INIOCKOCTU U B MPOCTPaHCTBE.
IonsipHas cucrema KOOPIUHAT HA IIIOCKOCTU. CBsI3b C NPSAMOYIOJIBHOM.

Hunuaapraeckas, ceprdeckast CHCTEMbI KOOPIUHAT B MpocTpaHCTBE. CBA3b € MPSIMOYTOJIBHOI.
JIuneiinast komOUHAIMsI BEKTOPOB. JIMHEHHO 3aBUCHMBIE, HE3aBUCHMBbIE BEKTOPHI.

CBolicTBa IMHEHHO 3aBUCHMBIX U HE3aBUCHMBIX CHCTEM BEKTOPOB.

. I'eomerpuyeckue CBONCTBA JIMHEIHO 3aBHCUMBIX CUCTEM BEKTOPOB, COCTOSIIUX M3 OAHOIO, ABYX, TPEX BEKTOPOB.
JIuneiiHast 3aBUCUMOCTb YEThIPEX BEKTOPOB.

RN

10. basuc. ba3sucel Ha npsMoii, MIOCKOCTH, B MpocTpaHcTBe. KoopauHaTel BekTopa B Oasuce. Ci1oxkeHHe BEKTOPOB U
YMHO)KEHHE BEKTOpA Ha YUCIIO B KOOPIMHATAX.

11. Jenenue orpe3ka B 3aJaHHOM OTHOLLECHHU.

12. OnpezeneHue CKaaspHOTo MPOU3BEICHUS BEKTOPOB.

13. JnuHa BekTopa. PaccTossHue Mexay OByMs TOYKaMHU. YTOJI MEXAY BEKTOPaMHU.

14. BekropHas opToroHanbHas MPOEKIUs U CKAISPHAs MPOEKLUs BEKTOpa Ha 0ch. CBOMCTBA CKAJIIPHOMN MPOEKIMU.
15. Jloka3aTenbCTBO CBOMCTB CKaJsIPHOTO MPOMU3BEACHUA. TeopeMa O 3alUCH CKAJIIPHOIO IMPOM3BEACHUS B
KOOpJIUHATAX.

16. IIpaBas Tpoiika BEKTOPOB: OIPENEICHUE U IPUMEPHL.

17. OmnpeneneHne U CBOWCTBAa BEKTOPHOTO IMPOU3BEICHUS BEKTOPOB. TeopeMa 0 3amucH BEKTOPHOTO NPOU3BEICHUS B
KOOpJIUHATAX.

18. OmnpeneneHne U CBOWCTBA CMENIAHHOTO NMPOM3BENCHH BEKTOPOB. Teopema 0 3alMCH CMEIIaHHOTO IMPOU3BEICHUS
BEKTOPOB Yepe3 KOOPAWHATEI COMHOXKUTEIEH.

19. Hanpassironye KOCHHYCHI.

20. OO61ee moHATHE 00 ypaBHEHUAX. ANreOpandeckue JIMHUM U MOBEPXHOCTH.

21. Hanpasmstromuii Bektop. Bekrop Hopmanu. [lapamerpudeckoe ypaBHEHHE NMPSIMOM Ha IJIOCKOCTH.

22. Kanonuueckoe ypaBHEHUE NPSAMOM Ha ILIOCKOCTH.

23. OOuiee ypaBHEHHE MPSIMO HA IJIOCKOCTH. ['eoMeTpuyecKuii cMbIca K03 (HUIUEHTOB.

24. Kpurepuii konmmHeapHOCTH BEKTOpa U MPSMOH.

25. PaccrosiHue 0T TOYKM 10 NPSIMOM HA IIOCKOCTH.

26. B3anMHoe pacnosoxeHue MpSMbIX Ha TIOCKOCTH.

27. TeopeMa 0 MONYIIIOCKOCTSIX.
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28. [TapameTpuueckoe ypaBHEHUE IIJIOCKOCTH.

29. OO61ee ypaBHEeHHE MJIOCKOCTU. ['eomMeTpudeckuil cMbIca KO (GHUIIMEHTOB B O0IEM ypaBHEHUU IJIOCKOCTH.
30. B3aumHoe pacnonoxeHHe MIOCKOCTEH.

31. PaccrosiHue OT TOYKM 10 IJIOCKOCTH.

32. ITapaMeTpuueckue ypaBHEHUs IPSMOU B MPOCTPAHCTBE.

33. Kanonunueckoe ypaBHeHHE NPSMON B IPOCTPAHCTBE.

34. IIpsiMas kak JIMHUS NEpecedeHue ABYX IUIOCKOCTEH.

35. Kanonuueckoe ypaBHEHHE NPSMON B IIPOCTPAHCTBE.

36. B3anMHOe pacnosoxeHue MpsiMoi U MIOCKOCTH.

37. B3aumHoe pacnonoxeHue NpsIMBIX B TIPOCTPAHCTBE.

38. PaccrosiHue oT TOYKM A0 NPSIMOM B IPOCTPAHCTBE.

39. PaccrosiHue Mexny CKpEIUBAIOMIMMUCS IPSIMBIMU.

40. ITepexon ot oxHO# adpUHHOM cHCTEMBI KOOPIAMHAT K IPYTOil ¢ TEM K€ Ha4yaJoM.

41. Iepexox ot omHOW ah(UHHON CHCTEMBI KOOPIMHAT K IPYroll ¢ M3MEHEHWEM Hadajia KOOpIUHAT.
42. Ilepexon oT 0gHOMN NMPSIMOYTOJBHOM CHUCTEMBI KOOPIUHAT HA INIOCKOCTU K JPYrod MpsMOYTOJIbHON CHCTEME
KOOPJHHAT.

43. Omnpenenenne KpUBOH BTOporo nopsiaka. KoppekTHOCTh onpeseneHus.

44. Onpenenenue auunca. KaHoHnueckoe ypaBHEHUE 3IUIMIICA.

45. JupexTopuanbHoe CBOMCTBO dutniica. ONTHYECKOE CBOMCTBO AIIIHIICA.

46. Omnpenenenue runepOosnsl. KaHOHHUECKoe ypaBHEHUE TUNEPOOIIbL.

47. JupexropranbHOEe CBOWCTBO rHep0oibl. ONTHYeCKOe CBOWCTBO TMIEpPOOIIHI.

48. Omnpenenenue mapaboinsl. KanoHmueckoe ypaBHeHre mapadosibl. ONTHYECKOe CBOHCTBO Mapaboibl.

TeOpeTI/I‘-IeCKI/IC BOIIPOCHI K DK3aMCHY 3a 2 CEMECTp

1. Ompenenenne cOOCTBEHHOTO BEKTOPa MaTpUIbL. J{0Ka3aTeNnbCTBO JEMMBI O COOCTBEHHBIX BEKTOPaX CUMMETPHUYECKOM
MaTpHIIBL

2. JIoxa3aTensCTBO JIEMMBI O IPUBECHIN CHMMETPHYCECKON MATPHITHI K THArOHATHHOMY BHITY.

3. JIoka3aTenbCTBO TEOPEMbI O MPUBEICHIH YPABHEHUSI KPUBOM BTOPOTO MOPSIIKA K KAHOHUYECKOMY BHIY.

4. OnpenerneHne OpTOroHaJIBHOTO HHBApHAHTa KPHBOI BTOPOTO MOpsaKa. J(0Kka3aTebCTBO JIEMMBI O XapaKTepPUCTHUECKOM
MHOTOWICHE MaTPHUIIbI KBaAPATHIHON JacTH U CIEACTBHE U3 Hee. Jloka3aTelbCTBO JIEMMEI 00 OnpeeNTiTeNie paciupeHHON
MaTpHLIBL.

5. OnpeneneHue NEHTPAIBHOI KPUBOI BTOPOTo HopsiaKa. Jloka3aTelbCTBO TEOPEMBI 0 HAXOXKICHUH [ICHTPa KPHBOI BTOPOTO
TopsIIKa.

6. Jloxa3aTensCTBO TEOPEMBI O PACIIO3HABAHHIH IIEHTPAJIBHBIX KPHBBIX BTOPOTO MOPSIIKA TP HOMOIIH OPTOTOHATIBHBIX
WHBAapPHAHTOB.

7. OmpezeneHre OpTOrOHAIBHOTO MOJMYHHBAPHAHTA KPUBOH BTOPOTO MOPsAKa. JJ0Ka3aTeIbCTBO JIEMMBI O
XapaKTePUCTHIECKOM MHOTOWICHE pacIIMPEHHO MaTPHIIHI U CIISCTBHUE U3 Hee. [l0Ka3aTeIbCcTBO JIEMMBI 00
MHBApPHAHTHOCTH IapaMeTpa S.

8. JIoka3aTeapCTBO TEOPEMBI O PaCIIO3HABAHHH HEIIEHTPAJIBHBIX KPHBBIX BTOPOTO MOPSIIKA MPU IIOMOIIU OPTOTOHATBHBIX
WHBApPHAHTOB U ITOJYHHBapHAHTOB.

9. Onpenenennie adpGUHHBIX TPEOOPA30BAHHIN TNTIOCKOCTH U MIPOCTPAHCTBA.

10. Joxa3zatenbcTBO TeopeMbl 00 adpUHHOM Kilaccu(UKAIIMK KPUBBIX BTOPOTO MOPSIKA.

11. OnpeneneHne MOBEpXHOCTH BTOPOTO Mopsinka. KoppekTHOCTE ompenencHus.

12. OnpeneneHus >UTHIICON/IA, OXHOMOIOCTHOTO M ABYIIOJIOCTHOTO THUIIEPOOIIONIOB, ITHITHIECKOTO 1 THIIEpOOIINIECKOTO
napabonounaos. MccnenoBanue nx GopMbl H TOCTPOCHHUE.

13. OnpeneneHre KOHHYECKOH OBepXHOCTU. ONpeneNeHUe LTI THYSCKOTO KOHYCa H ero nmoctpoeHue. Kpuebie BToporo
MOpsIIKa KaK KOHHIECKHE CCUCHHS.

14. Onpenenenne OUINHIPUIECKOH MOBepXHOCTH. ONpeneneHns MU TIHIECKOT0, THIIePOOTIMIECKOTO 1 TapadoInIecKoro
nuIMHIpoB. Mx nocTpoeHue.

15. ®opmynrpoBKa TEOPEMBI O PSMOIUHEHHBIX 00Pa3yIONIHX OTHOMOIOCTHOTO THIIEpOOIonIa.

16. ®opMynHpoOBKa TEOPEMBI O TPSIMOIMHEIHBIX 00pa3yIONINX THIEPOOTHIECKOTo Mapaboionaa.

17. ®opMynHpoBKa JIEMMBI O IUATOHATH3UPYEMOCTH MAaTPHUIEI KBAAPATUYHON YacTH ypaBHEHHS IIOBEPXHOCTH BTOPOTO
MOpPsIIKA.

18. ®opMymUpoOBKa JIEMMBI 00 OPTOTOHAIEHOCTH COOCTBEHHBIX BEKTOPOB CUMMETPHUIECKOM MaTpPHIIBI pa3Mepa 3% 3.

19. Toka3aTenbCTBO TEOPEMBI O IPUBECHUH YPaBHEHHS IIOBEPXHOCTH BTOPOTO MOPSIKA K KAHOHNIECKOMY BHLY.

20. OnpefesneHre OpTOroHaIbHOTO HHBAPUAHTA U MOJyHHBAPUAHTA [TOBEPXHOCTEH BTOPOro mopsika. Jloka3aTeapCcTBO
JIEMMBI O XapaKTePUCTUICCKOM MHOTOUICHE MAaTPHUIIBI KBaIPAaTUYHON YacTH U CICACTBHE U3 Hee. Jl0Ka3aTenbCTBO JIEMMEI O
XapaKTePUCTHIECKOM MHOTOWICHE PacIInPpEeHHOH MaTPHIIHL.
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21. OnpeneneHnie HEHTPAIbLHONU MOBEPXHOCTH BTOPOTO MOPSIKA.

22. Jloka3aTenbCTBO TEOPEMbI O HaXOXKIECHUH LIEHTPa IIOBEPXHOCTH BTOPOTo mopsiaka. Jloka3aTeabCTBO TEOPEMBI O
pacno3HaBaHUH MOBEPXHOCTEN BTOPOTo MOPsIKA MPH MOMOIIN OPTOTOHAIBHBIX HHBAPHAHTOB U MOJyHHBAPUAHTOB.
23. loka3aTenscTBO TeopeMbl 00 adduHHON KitaccnpuKaniuy NOBEPXHOCTEH BTOPOTO MOPSIIKA.

24. OnpeneneHue KacaTeIbHON IPSIMOM K TTOBEPXHOCTH BTOPOTO mopsiaka. PopMynnpoBKa TEOPEMbI O KacaTelIbHOI
TLIOCKOCTH.

6.4. Kputepuu onieHuBaHUA

BaﬂJ’ILHO-peﬁTHHI‘OBaH CHCTEMa OLICHKU 3HAHHUI CTYACHTA 110 JUCHUIIIMHE BBICTPAWBACTCA HAa OCHOBC OajtoBOM OLICHKH
Pa3INYHBIX (bOpM ACATCIIBHOCTU CTYACHTOB. ll]'[i[ OLICHKH 3K3aM€Ha CYMMUPYIOTCs OaJbl CEMECTpa U 5K3aMECHaA.

OrneHnBaHKE CTYICHTA [IPU TEKYIIEM KOHTPOJIE BeIeTCs 0 HECKOIBKUM (hopMaM:

. AkTHBHas paboTa CTyIeHTa Ha 3aHSITHU.
. Brinmonnenue JoMalHuX 3aJaHUMN.
. BrImonHeHne KOHTPOJIBHBIX padoT.

HanMeHoBaHHME U KpaTKoe CofiepKaHIe KOHTPOIBHBIX MeponpuAThii (MakcuManbHOE KOJIMIECTBO 0ayIoB)

1. KonrponbHas pabora o Teme «BekropHas anredpa» (15 6annos)

2. KonrponbHas pabota no Teme «CKaasipHOe, BEKTOPHOE U CMEIIaHHOE MPOU3BeAeHUs BeKTOpoB. VX cBoiicTBa» (15
0aJIoB)

3. KonTpomsHas pabora 1mo Teme «YpaBHEHHE IPsMOI Ha ITocKocTH» (15 Gamnos)

4. KonTtponbHas paboTta 1o TeMe «YpaBHEHHUS MPSIMOU U INIOCKOCTH B IIPOCTPAHCTBe (15 6anoB)

5. Teopernueckuii cpe3 (I cemectp) (20 Ganos)

6. ITpoBepka momamHux 3aganuii (1 cemectp) (10 GamioB)

7. AKTUBHOCTP Ha mpakTrdeckux 3auatusx (1 cemecrp) (10 H6ammoB)

Uroro (1 cemectp) 100

1. JlomarHsst KOHTpOJIbHAsS paboTa 1mo Teme «Kpussie BToporo mopsiaka» (15 6amios)

2. JloMmamiHss KOHTposIbHast paboTa no Teme «Knaccupukanus KpUBBIX BTOPOro mopsiakay (15 6annos)
3. JlomainHss KOHTpOJIbHas pabdora o teme «[loBepxHOocTH BTOpOro nopsiaka» (30 6amios)

4. Teopermueckwuii cpes (II cemectp) (20 6amtoB)

5. TlpoBepka momantaux 3ananwuii (2 cemectp) (10 H6ammoB)

6. AKTUBHOCTD Ha MpakTHYECKUX 3aHATUX (2 cemectp) (10 HamnoB)

Uroro (2 cemectp) 100

KontponsHaas pabota o Teme «BexTopHast anrebpa» MpoBOAUTCS HA MPAKTHIECKOM 3aHATHH H BBIIOTHSACTCS B TCICHHH
JIBYX aKaJeMHYECKNX YacoB.

3amaHue A1 KOHTPOJIBHOW PabOThl COJEPKHUT TIATh 3a1a4.

MaxcuMambHBIH 0aut 3a penreHre oHON 3a1aun — 3 Oamna. Kaxxnas 3agaga orieHUBaeTcs CIeyonM 00pa3om:

3 Gayuta — 3aJaya perieHa BEpHO, OIINOOK HET;

2 Gana — BEIOpaH BEPHBIH METO]] PEIICHNS 3a/laul, BO3MOKHA apu(MeTHuecKas oOmmnoKa;

1 6amm — BEIOpaH BEpHBII METOJT peleHus], ecTh 1—2 rpy0OnIe ommnoKy;

0 6anI0B — OTCYTCTBYET pelIeHHe HiIH CeTaHo Ooee 2 TpyObIX OMHOOK.

KontponsHas pabota o Teme «CKansipHOE, BEKTOPHOE M CMEIIaHHOE TIPON3BEICHUS BEKTOPOB. 1IX cBOWCTBa» MPOBOANTCS
Ha MPaKTHYECKOM 3aHITUU H

BBITOJIHSETCS. B TCUEHUH JIBYX aKaJIeMHUECKHX YacOB. 3aJaHue Uil KOHTPOJIBHOM paboThl COAEPIKHUT YETHIPE 3adauH.
MakcuManbHBIN Oaut 3a penieHne OgHOH 3a1aun — 3 Oayura. Kaxxnast 3amada OLleHHBACTCS CIIEIYIOIIIM 00pazoM:

3 Gayura — 3aJa4a perieHa BepHo, OMMOOK HET;

2 6anma — BEIOpaH BEPHBIH METOJ pEeLICHHS 3a/1a41, BO3MOXKHA apr(MeTHIecKas OInoKa;

1 6aut — BeIOpaH BepHBIA METOJI pelieHHs], ecTh 1—2 rpyOble OmUOKH;

0 6anIoB — OTCYTCTBYET pElIeHHE HIH CIIeTaHo Oosee 2 TpyObIX OMIHOOK.

KontponbHast pabota 1o TemMe «YpaBHEHHE NPSIMON Ha TUIOCKOCTH» MPOBOAUTCS HA IIPAKTUUECKOM 3aHITHU U BBITIOIHACTCS
B TEUCHHH JIBYX

aKaJeMHYIECKIX JacoB. 3aaHue Ul KOHTPOIBHOM pabOTHI COEPIKHT IIATh 3a1ad.

MaxkcuManbHbIH 0at 3a penieHne oqHOU 3a1aun — 3 Oamna. Kaxxnas 3agaga onieHnBaeTcs CIeyonmM 00pa3om:

3 fanna — 3a7a4ya pelieHa BEpHO, OLTHOOK HET;

2 Ganma — BEIOpaH BEpHBIM METOJ] peIICHHS 33/1a41, BO3MO)KHA apr(MeTHIecKas OIIHOKa;

1 6amm — BEIOpaH BEpHBII METOJI peleHus, ecTh 1—2 rpy0Onle ommnoKy;
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0 6aJIIOB — OTCYTCTBYET pellieHHe WU ceNlaHo Oosee 2 rpyObIX OIIHOOK.

KonTponpHas paboTta 1o Teme «YpaBHEHHUS NPSIMO ¥ TUIOCKOCTH B TIPOCTPAHCTBEY IPOBOIUTCS HA MIPAKTHICCKOM 3aHATHU
U BBITIOJTHSETCS B TSUCHUH JBYX aKaJIEMHIECKHIX JacOB.

3agaHue A KOHTPOJIBHOM pabOoThI COAEPKUT MIECTh 3a1ad. MakcuMambHBIH 0a 3a pemeHne nepBoif 3agadun — 3 6ara.
[MepBas 3ama4a OLICHUBACTCS CICAYIOLIIM 00pa3oM:

3 bayua — 3aJja4a perieHa BepHo, OIMOOK HET;

2 6amnma — BEIOpaH BEPHBIM METOJ] peIIeHHS 3a/1a41, BO3MOXKHA apH(MeTHIecKas OInoKa;

1 Gasut — BeIOpaH BEepHBINA METOJI pelieHHsl, ecTh 1—2 rpyOble OmuOKH;

0 6ayI0B — OTCYTCTBYET pEILIEHHE WK CAeNaHo OoJiee 2 TPYObIX OMIMOOK.

MaxkcuMambHBIN 0ayuT 3a pelIeHre Kax 1ol BTOpoi-1IecToi 3amaun — 2 6amia. Kaxxnas 3ajada oneHHBaeTCs CIICAYIOIUM
obpazom:

2 fanna — 3a7a4ya pelieHa BEpHO, OUTHOOK HET;

1 6amm — BEIOpaH BEpHBIN METOJT pelIeHHs, CleTaHa apudMeTHIecKas OMnoOKa;

0 6aJITOB — OTCYTCTBYET peIlleHHe WU cleTlana Tpydast ommoka.

Teopernueckuil cpes MpoBOAUTCA Ha MOCIETHEN JEKLUH, TPOAoKUTENbHOCT 40 MunyT. CocTouT U3 10 TeopeTHueckux
BOIIPOCOB ((hOPMYITHPOBKH OTIpeAeNeHHH, TeopeM). KaxpIii BepHO OTBEUEHHBIH BOIIPOC OIleHNBaeTCa B 1 Gai.
JlokazaTenbCcTBO OTHOM U3 C(OPMYITHPOBAHHBIX TEOPEM oleHHBaeTcs B 10 6amios.

IIpoBepka nomamHux 3ananui (1 cemectp)
Ormenka 1 6aymut MoXxeT OBITh BBICTaBiIeHA 32 60% BBIOTHEHHBIX 1 CIAHHBIX B CPOK JOMAITHUX 33JaHUH 32 OTUCTHBIN
HEePHO.

DK3aMeH IPOBOJUTCS [0 OKOHYAHHH IepBOro ceMmecTpa. CyMMapHbIH 6ami sx3aMeHa oneHnBaercst 40 Gamuiamu.

DK3aMeH cocTOUT U3 5 BompocoB. Popma NpoBeICHHS IK3aMCHA — MUCEMCHHAsL.

MaxcumanbHas OIleHKa 33 KaKIBIH BOIIPoC cocTaBisieT 8 0amtoB. [Ipu olieHMBaHNM OTBETA HA KaXK/IBIH M3 BOIIPOCOB
HCTIONB3YeTC s CICAYIONast MKajla OCHKH:

8 6anIoB — BOIPOC PaCKPHIT HOJTHOCTHIO, OIIMOOK B OTBETE HET;

7 6aJIII0B — BONIPOC PACKPBIT HE MOJHOCTHIO (HEe MeHee 90%), oOoK B OTBETE HET;

6 6aJITOB — BOTIPOC PACKPHIT HE MOTHOCTHIO (He MeHee 80%), omrbOK B OTBETE HET;

5 6amIoB — BOIIPOC PACKPHIT HE OTHOCTHIO (He MeHee 80%), 1-2 HerpyObie OmmOKu;

4 Ganya — BOIIPOC PAcKPHIT HE NOJTHOCTHIO (He MeHee 80%), MPUCYTCTBYIOT IpyOble OIINOKH (He Oojiee ABYX);

3 Gama — BOTIPOC PACKPHIT YAOBIETBOPUTEIBHO, IMEIOTCS CYIIECTBEHHBIC HEJJOCTATKH IO TIOJTHOTE U COJICP)KaHHIO OTBETA;
2 Ganma — OTBET He SBJIACTCS JOTHUECKH 3aKOHYEHHBIM H 000CHOBAHHBIM, TIOCTABICHHBIH BOIPOC PACKPBIT
HEYIOBICTBOPUTEIILHO C TOYKH 3PCHHUS MOTHOTHI U TITyOHUHBI H3JI0KCHUS MaTepUaa,;

1 6amm — B OTBeTE MPUBOIATCS OECCHCTEMHBIEC CBEICHHS, OTHOCSIINECS K TOCTABICHHOMY BOIIPOCY, HO HE JIAIONIHE OTBETa
Ha HETo;

0 6anIoB — OTCYTCTBYET OTBET Ha BOIIPOC MIIM COJIEp KaHHE OTBETA HE COBIAJACT C IIOCTaBICHHBIM BOIIPOCOM.

JloMarmHsist KOHTpoJIbHAs padoTa 1mo Teme « KpruBBIe BTOPOTO MOPSIIKay MPOBOIUTCS Mocie 17 MPaKTHYIecKOTo 3aHATHS.
3amaHue A1l KOHTPOJIEHOM PabOThI COJEPIKUT YEThIpe 3a1aun. MakcuMallbHBIN Oal 3a penieHne oaHoH 3anaun — 3 Oaia.
Kaxnas 3aa4a OLEHUBACTCS CIACAYIOLIM 00pa3oM:

3 fanna — 3a7ava pelieHa BEpHO, OUTHOOK HET;

2 Ganma — BEIOpaH BEpHBIH METO]] pelIeHHs 33/1a41, BO3MOXKHA apr(MeTHIecKas OIHoOKa;

1 6amm — BEIOpaH BEpHBII METOJ pelIeHus], ecTh 1—2 rpy0Osle omuoKy;

0 6ayI0B — OTCYTCTBYET pellieHHe I caenaHo 6oee 2 rpyObIX OmMOOK.

JloMamrHsIst KOHTpoJIbHAs padoTa 1mo Teme «Kmaccnguranus KpUBEIX BTOPOTO MOPSIIKay TPoBoaUTcs mocie 20
MPaKTHYECKOTO 3aHATHA. 3alaHue Ui

KOHTPOJILHOH paboThI CONEPIKUT TPH 33AaUH.

MaxcuMambHBIiH 0alt 3a peneHne mepBoi 3a1aun — 5 6aios.

1 Gayut — BepHO HalAEHBI COOCTBEHHEIE 3HAUCHUS;

2 Gaa — BepHO HaiiieH 0a3nc U3 COOCTBEHHBIX BEKTOPOB, BHITUCAHO YpaBHEHHE B HOBOM CHCTEME KOOPJIMHAT;
3 Gayta — BepHO HalIeHO KAHOHWYECKOE YPaBHEHNUE;

4 Gasta — BEpHO OTIPEAENIEH THIT KPUBOH, BEIITICAaHA KAHOHIMYECKAas! CHCTEMa KOOPANHAT;

5 6annoB — BepHO OINpEIENeH THII KPUBOM, BEIITMCAHA KAHOHIYECKAs CHCTEMa KOOPAMHAT U CIeNIaH CXeMaTHIEeCKHH
PHCYHOK;

0 6anyoB B OCTANBHBIX CIydasX.

© ®I'BOY BO «Henl'V»




y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE rOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma auctumuimael "['eomerpust” 1o HarpaBJIeHUIO TOArOTOBKY (crienuanbsHocTr) 02.03.02
"®ynnamenranbHas nHGopMaTHKa 1 MHGOPMAaIIMOHHBIE TEXHOJIOTHH" HanpaBieHHOCTH (poduito) [pukiannoe crp. 11
IIPOrpaMMHpPOBaHKE U cHcTeMbl cKyccTBeHHOro unremiekra ®I'bOY BO «Uenl'V»

MaxcuManbHBIN 0aut 3a perieHre BTOpoi U TpeThei 3a1auu — 3 Oaa.

Kaxnas 3a1a4a OLEHUBACTCS CICAYIOLIM 00pa3oM:

3 fanna — 3a7ava pelieHa BEpHO, ONTHOOK HET;

2 Ganma — BEIOpaH BEpHBIH METOJ] pelIeHHs 3a/1a41, BO3MOXKHA aprH(MeTHIecKas OIHoOKa;
1 6amm — BeIOpaH BEpHBII METOJ pelIeHus], ecTh 1—2 rpy0Osle omuoKy;

0 6ayI0B — OTCYTCTBYET pellieHHe WU caenaHo 6osee 2 rpyObIX OMIMOOK.

JloMamrHsIs KOHTpoJIbHAs padoTa 1o TeMe «IIoBepXHOCTH BTOPOTO MOPSAKA» MPOBOAUTCS 1Ocie 24 IPaKTHIECKOTO 3aHATHS.
3amaHue A KOHTPOJIBbHOM pabOThl CONEPKUT TPH 3aJaUH.

MakcuManbHbIN 0aJuT 3a pelIeHue MepBoi U BTOpoil 3aaauun — 3 Gana

Kaxxnas 3amaga orieHuBaeTCs CICIYIONIM 00pa3oM:

3 6amnma — 3a7a4a pelieHa BepHO, ONTHOOK HET;

2 Gasia — BEIOpaH BEPHBIM METO/1 PELICHHMS 3a/1a4i, BO3MOXHA apu(MeTHIECKast OINOKa;

1 6amm — BEIOpaH BEpHBIN METOJT pelIeHus], €CTh 1—2 rpyOBIe OmnoKy;

0 6aJIIOB — OTCYTCTBYET pellieHHe WIH ceNlaHo Oosee 2 rpyObIX OIIHOOK.

MaxkcuManbHbIH 0as 3a perieHne TpeTbel 3aaa4un — 5 6aoB.

1 6aJu1 — BEPHO BBIIMCAHO XapaKTEPUCTUUECKOE YPaBHEHUE;

2 Gay1a — BEpHO HaleHbI COOCTBEHHBIC 3HAUCHYIS,

3 6amma — BepHO HaleH 6a3uc U3 COOCTBEHHBIX BEKTOPOB, BEIMICAHO YPABHEHUE B HOBOH CHCTEME KOOPIUHAT;
4 Oana — BEpHO HalJJeHO KAHOHMYECKOE YPaBHEHHUE;

5 GayIoB — BEpHO OIIPEENeH THIT TOBEPXHOCTH, BEIITHCaHA KAHOHUYECKas CHCTEMa KOOPANHAT;

0 6anyI0B B OCTANBHBIX CIydasX.

Teopernueckuil cpes MpoBOAUTCA Ha MOCIETHEN JEKLUH, TPOAOKUTENbHOCT 40 MunyT. CocTouT U3 10 TeopeTHueckux
BOIIPOCOB ((hOPMYITHPOBKH OTIpeAeneHHH, TeopeM). KaxapIii BepHO OTBEUEHHBIH BOIIPOC OIleHNBaeTCa B 1 Gai.
JlokazaTenbCcTBO OTHOM U3 C(OPMYITHPOBAHHBIX TEOpPeM oleHHBaeTcs B 10 6amios.

IIpoBepka nomMalHux 3a1aHui (2 cemecTp)
Ormenka 1 6aymut MoXxeT OBITh BBICTaBIIeHA 32 60% BBIMOTHEHHBIX U CIAHHBIX B CPOK JOMAITHUX 3aaHUH 32 OTUCTHBIH
HEPHO.

AKTHBHOCTB Ha NTPAKTHUECKUX 3aHATHAX (2 ceMecTp)

2 6amna BEICTAaBISIETCS CTYICHTY, PETYISIpHO paboTaronieMy y JOCKH Ha MPAKTHUECKUX 3aHATHUX, a TAK)KE OTBEYAOMEMY Ha
BOIIPOCHI C MECTa.

0 GamnToB BBICTABIIIETCS CTYACHTY, KOTOPBIA HU pa3y He BBIIIEN K JTOCKE, a TAaK)Ke He OTBETHII HU Ha OJUH Borpoc. Bee
OCTaJIbHbIE BO3MOXHBIE 0aiutbl 0T O 10 2 BEICTABIIAIOTCS MIPOTOPIIMOHATIFHO YHCITy OTBETOB (BBIXOAOB K JIOCKE).

DK3aMeH POBOANTCS 10 OKOHYAHNUH BTOporo cemectpa. CyMMapHBIi 0ail sk3aMeHa oueHuBaercst 40 6amnamu. Jk3aMeH
COCTOHT U3 5 BonpocoB. PopMa NMpoBeeHNUs YK3aMeHa — MIChMEHHasI.

MaxcumanbHas OIeHKa 33 KaKIbIH BOIpoc cocTaBisieT 8 6amnoB. [Ipu oneHHBaHNM OTBETa HA KaXKABIHA U3 BOIIPOCOB
HCIIONIB3YeTCs CIISYIONIast Kaja OLCHKH:

8 6aJuI0B — BOIIPOC PACKPHIT MOJTHOCTEIO, OIIMOOK B OTBETE HET;

7 6aJIIOB — BOTIPOC PACKPHIT HE MOTHOCTHIO (He MeHee 90%), ommboK B OTBETE HET;

6 6a1710B — BOIIPOC PACKPHIT HE MOTHOCTHIO (He MeHee 80%), OmHOOK B OTBETE HET;

5 DaIoB — BOIPOC PacKpHIT He MOTHOCTRIO (He MeHee 80%), 1-2 HerpyOblie OImmOKH;

4 Gama — BOTIPOC PACKPBIT HE TMOJIHOCTEIO (He MeHee 80%), IpHUCYTCTBYIOT rpyOsIe omHOKH (He Oolee IBYX);

3 6amma — BOIIPOC PACKPHIT YAOBIETBOPUTEIHHO, IMEIOTCS CYIIECTBEHHBIE HEJJOCTATKH IO IIOHOTE U COJICP)KaHHIO OTBETA;
2 Gajna — OTBET HE SIBJISIETCS JIOTUYECKH 3aKOHUYEHHBIM H 000CHOBaHHBIM, ITOCTABJICHHbIH BOIIPOC PAaCKPBIT
HEY/IOBJIETBOPHUTEIBHO C TOUKH 3PEHUSI OJHOTHI U TTyOUHBI H3JI0)KCHUS

MaTepuaa;

1 Gajut — B OTBeTE NPUBOJATCS OECCHCTEMHBIE CBEJICHHSI, OTHOCSIIMECS K TOCTABICHHOMY BOIIPOCY, HO HE JAIOLINE OTBETa
Ha HEro;

0 6anyoB — OTCYTCTBYET OTBET Ha BOIIPOC MIIM COJIEp KaHHE OTBETA HE COBIAIACT C IIOCTaBICHHBIM BOIIPOCOM.

HroroBas oreHKa BBICTABIACTCS IO OayTbHOU cucteMe. CyMMUpYIOTCS Oallibl, HOTydeHHbIE 32 KOHTPOJIBHBIE PAOOTEL,
JIOMaIrHue paboTHI U 32 aKTUBHYIO Pa0OTY Ha 3aHATHSX, OaJUTBL, TOJTydeHHBIC Ha SK3aMeHe. [ITOroBast OIleHKA BHICTABIICTCS
no 100-6annpHOM MIKane, UCXOs U3 MOJTy4eHHONH CyMMBI OaJlioB:

Ot 0 1o 59 6amioB — «HEYIOBIECTBOPUTEILHOY

Ot 60 10 74 GayIOB — «YTOBICTBOPHTEIHLHOY
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Ot 75 1o 84 GaynoB — «XOpOIIO»
Ot 85 no 100 6ana0B — «OTIMYHOY

7. YHEBHO-METOJNYECKOE U HH®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JISA)

7.1. Pexomenayemasi JinTeparypa

7.1.1. OcHoBHasi IUTEpPaTypa

ABTODEIL, 3arnaBue WzpatensctBo, | Pecypc
JI1.1 | CmupnoB O. M. COopHHUK 3a/1a4 [0 aHAIUTHYECKONH TeOMETPUH U TUHEHHOU Mockaa : Jloroc, OBC
anrebpe: COOPHUK 3a/1a4 U YIPaKHEHU I 2005
(https://biblioclub.ru/index.php?page=book&id=84738)
J1.2 | Ananna JI. A, COOpHUK 33724 110 aHATUTHIECKOI TEOMETPHUHN U JIMHEHHOI Mocksa : Jloroc,
I'yceitn-3age C. M., |anrebpe: yuebHOe mocodue 2005

JpraHankoB U. A.,
Manyiinos B. M.,
Munmmnonmmkos /1.
B., Cmupnos 0. M.

JI1.3 | AnekcangpoB I1. C. | Jlekuuu o aHATUTUYECKOH T€OMETPHUH, MTOMOJIHEHHBIC CaHKT- 9bC
HEOOXOIUMBIMU CBEICHUSIMH U3 alTeOphI C MPUI0KEHUEM [etepOypr :
coOpaHus 3a/1a4, CHa0)KEHHBIX PEIICHUSIMU, COCTABIEHHOTO Jlanp, 2022

A. C. [TapxoMeHKO
(https://e.lanbook.com/book/183619)

7.1.2. lonoJHHUTeIbHAS JTUTEPATYpPa

ABTODHI, 3arnaBue WznarenscTBo, Pecypc

JI2.1 | bexnemumes /I. B. Kypc anamuTryeckoit reoMeTpun U TMHEHHON anreOpbl: yueOHuK | CaHKT- 9bC
JUTS By30B [erepOypr :
(https://e.lanbook.com/book/480134) Jlanb, 2025

JI2.2 | Bexnemumiera JI. A., | COOpHUK 3314 IO aHATUTUYECKONH TeOMETPUH U TUHEHHON CaHKT- 3BC
bexnemumnies J[. B., |anredpe: yueOHOE mocoOue i By30B IetepOypr :
Ietposuy A. 1O., (https://e.lanbook.com/book/510638) Jlanb, 2026

Uybapos 1. A.

7.3 IlepevyeHb MHGOPMAIMOHHBIX TEXHOJOTH

7.3.1 IlporpammHoe o0ecnieueHne

LMS Moodle

OpenOffice

7.3.2 IIpodeccronaibHble 0a3bl JAHHBIX U HHPOPMALIOHHO-CIIPABOYHbIE CHCTEMbI

1. Hayanas snexrponnas ouomuoreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : Hayunas
ANIEKTPOHHAsI OnbnmoTeka : caifiT. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum moctyma: asist 3aperucTpup.
noJib3oBartesnei. — TEeKCT : AIeKTPOHHBII.

2. CnpaBounuk «upopmuoy (http://www.informio.ru/) THOOPMHUO : anekTpoHHEIH CIpaBOYHHK [00ecredeHne Beex
TUIIOB 00pa30BaTENbHBIX YUPSKICHAN HOPMATHBHBIMHU, METOJMYCCKUMHU, HAYIHOIIPAKTHISCKMMHU MaTepuanamu|. — URL:
http://www.informio.ru/. — Pexxum ngoctymna: uist 3apeructpup. nojib3oparteneit Yenl'Y. — TekcT : 3eKTPOHHBIM.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIMITIJINHBI (MOJAY JIA)

I[J'IH peannsanun JUCHUIITIMHBI UCTIOJIB3YIOTCA y‘{@6HLI€ AYAUTOPHHU IJId IPOBCACHUSA 3aHATUH JICKIIMOHHOI'O THIIA, 3aHATUI
CECMHUHAPCKOro THIla, rpylmoBbIX 1 HHAUBUAYAJIbHBIX KOHch'[BTaHI/Iﬁ, TCKYIICTO KOHTPOJIA U HpOMeX(yTOqHOﬁ arrecranuu, a
TAKXKC IIOMCIICHUA JIA CaMOCTOSITCILHOM pa60T1)1.

Y4eOHbIe ayTUTOPUH YKOMIUICKTOBAHBI CTICIIHAIN3NPOBAHHON MeOETbI0 M TEXHUUECKUMH CPEICTBAMH 00yIeHHS
(MynBTHMENITHOE YCTPOHCTBO, IPOEKTOP, HOYTOYK I CTAI[HOHAPHBIA KOMIIBIOTED).

IMomemeHust 111 caMOCTOATENBHOM PabOTH! 00yJAIONIUXCSl OCHAIIEHBI KOMITBIOTEPHOH TeXHUKOH C IMTOJKITIOYCHHEM K CeTH
"UnTepHer" M o0ecneyeHneM JOCTyMa B 3JIEKTPOHHYIO HHPOPMaMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCHUTETA.

Jlns mpoBeeHns 3aHATHIA JIGKIMOHHOTO THIIA TPEAIararoTcsi HAOOPHI IEMOHCTPAIMOHHOTO 000pyIOBaHMs U yaeOHO-
HAIIHBIX TOCOOMH (Ipe3eHTaLuH, pacoiokeHHbIe B cucteme LMS Moodle).
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9. METOAMUECKUE YKA3AHUS J1JI51 OBYUAIOIIMXCS IO OCBOEHMIO IMCLIUILINHBI (MOIY.JI5)

ITpu M3y4eHny aHHOW JTUCIUIUIMHBI NCIIOJIB3YFOTCS JIEKIIMOHHbIE, IPAaKTHUECKHE 3aHATHS M CAMOCTOSATENbHAst paboTa
cTyneHTa. Ha JeKIMOHHBIX 3aHATHAX TPENoiaBaTelb H3IaraeT OCHOBHOE COZlepskaHue TeM NporpaMMbl. [IpopaboTky
JIEKIMOHHOTO MaTepuaia CTYACHTY JKellaTeIbHO IIPOBOHUTE KaK MOCIE KaXKI0TO 3aHATHSA, TaK M M0 3aBEPIICHUIO TEMBI. JTO
MO3BOJIUT CBS3aTh BOSJMHO IOJIYIEHHBIC CBEICHUS U COCTaBUTh LIENbHYIO KAPTUHY.

Ha npakTiyeckux 3aHATHAX pacCMaTPHUBAIOTCS. OCHOBHBIE METOIBI M IPHEMBI PEIICHHs 3aJa4 aHAINTHIECKOH TeOMETPHH.
PexoMmeHmyeTcs eper KaskAbIM IIPAKTHIECKUM 3aHATHEM BBHIITOJIHATH JOMAIIHEe 3aaHie, YTO MTO3BOJIUTH JIyYIIe YCBOUTH
IpeABIIYIIHI MaTepHal, H H3YIUTh JIEKIIHOHHBIM MaTepHual o npeacrosmieii reme. CTyneHTy KelnaTeIbHO MPOSIBIATH
AKTHBHOE Y4aCTHE Ha IPAKTHYECKUX U JICKIMOHHBIX 3aHATHSX, 33/1aBaTh BOIIPOCHI, OCKOJILKY YMEHHE 000CHOBBIBATH CBOIO
TOYKY 3pCHHS, HaXOXKIECHHE KOMIPOMHCCHOTO PEIIEHHS B 3THIECKH BBIIEPKAHHON IMCKYCCHHU HE TOJIBKO Ba)XKHO JUIS
JIy4IIeTo YCBOCHMS MaTepHaa, HO M EHUTCS B PEaNbHOMN JKHI3HN.

Ba)kHBIM MOMEHTOM IPH U3Yy4EHUH JI000H AUCLUIUIMHEI SBJISIETCS] OPraHU3aIHsl CAMOCTOSTENILHON paboTsl. [Ipu ocBoeHHn
MaTtepHala He CIeayeT CTPEMHTHCS K MEXaHWYECKOMY 3alIOMUHAHHIO IPUBEIICHHBIX OIpeielIeHHH, ()OPMYINPOBOK U
TIOJIOKEHMH, ecIM TPeOOBaHMS MPSIMO He yKa3BIBAIOT Ha 3T0. BrioHe 3¢ GeKTHBHOM MOXKET 0Ka3aThCs MOMBITKA MOHST CYTh
SIBJICHHS, BEIPaOOTaTh CBOE OTHOIICHHE K HEMY, OIIMPAsCh HAa MaTepuall, COJACPKAIIIHCS B PEKOMCHIOBAaHHON JIUTEpaTypeE.
CkazanHoe 0co0eHHO 3()()eKTUBHO, KOT/Ia peub HIET O TAKUX TPEOOBAHMUAX, KAK IIOHUMACT» HIH «UMECT IPEICTABICHULY.
HampoTus, eciv CTYIEHT UMeeTe JeNo ¢ TPeOOBAaHUEM K ASSTENBHOCTH «JIOJDKEH YMETh», TO PEKOMEHIYEeTCS
MOYIPaKHATHCS B COOTBETCTBYIOIIEM BHJIE JAEATEIHHOCTH. Bee 3T0 mMeeT HemocpeacTBEHHOE OTHOIIEHHE K ITOJITOTOBKE K
NPaKTUYECKUM 3aHSATHSIM.

B ocBoeHMHM quCHUIIINHEI (MOY/IST) MHBAIUIAMH U JMI[AMH C OTPAaHHYEHHBIMH BO3MOXKHOCTSIMH 37I0pPOBBSI OOJIBIIIOE
3HaYeHHEe NMeeT HHIUBHIyanbHas padoTa. [lox MHAMBHAYaIEHOM paboTol moApasymMeBaeTcs qBe (hOPMBI B3aHMOJICHCTBHUS C
IperoiaBaTeNeM: HHIUBHAyanbHas yaeOHas paboTa (KOHCYIbTanuN), T.€. JOMOIHUTEIBHOE Pa3bICHEHHE YICOHOTO
MartepHalia u yriyoJeHHOe U3ydeHHe MaTepralla ¢ TEMH 00y4aIoIMMHUCS, KOTOPbIE B 3TOM 3aUHTEPECOBAHbI, 1
WHIMBHIyaJIbHasl BOCHHTaTeIbHast paboTta. IHANBHAyaIbHBIC KOHCYNBTAIMH I10 TIPEAMETY SIBISIETCS] BaXKHBIM (pakTOpOM,
CIIOCOOCTBYIOIIMM HHANBHUYaIH3AIMH O0YICHUS U YCTAHOBJICHHUIO BOCITUTATEIHHOTO KOHTAKTa MEXIY IIPEMojaBaTeieM
00y4aIoMMMCs HHBAJIMIOM MM 00Y4aIOMMCs ¢ OTPaHNYCHHBIMU BO3MOYKHOCTSIMH 3/10POBbSI.

B ciydae npumeHeHus Ipy 00y4eHHN TUCIUTUIMHBI SJIEKTPOHHOTO 00y4eHHs, JUCTAHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH 00IIeHNE 00yJaIONXCS U TIPEHOAaBATENS OCYIIECTBILIETCS B PEKUME PEaNIbHOTO BPEMEHH (OHIAHH-TIEKIIHN
(BeOMHApBI), YaTHI, BUACO-KOH(GEPEHINN | Ap.) WK OTJIOKEHHOTO BpeMEHH (CHCTeMa AUCTaHIMOHHOTO 00yderus Moodle,
(hopyMBbl, SMEKTpOHHAS [TOYTA U AP.).

Bonpiryto yacTs BpeMeHH 00YHaIOMNECs] CAMOCTOSTEIBHO paboTAaIOT ¢ yIeOHO-METOJUIECKUMH MaTepruanaMu. CTyIeHTHI
MMEIOT BO3MOXHOCTh KOHCYJIBTHPOBATECS € IIPEHOAaBaTeIEM IT0 BCEM BOIIPOCaM, BOSHUKAOIIUM B X0JI€ CAMOCTOSATEITHHON
PaboThI IOCPEACTBOM JIEKTPOHHOI NOYTHI, COLMATIBHBIX CETEH M T.I1.

Jocryn oOy4arorerocst K yueOHbIM pecypcaM B PeKHME OTJI0KCHHOTO BPEMEHH, CAMOCTOSITENILHONW paboTh
OCYIIECTBIIETCS Yepe3 ceTh IHTepHeT B yIOOHOM ISl HEro MecTe, BpeMEHH U TeMITe.

[Tpu oOyueHnH U1 ¢ OTPaHUYEHHBIMHA BO3MOXHOCTSAMH 310POBBSI SIEKTPOHHOE 00ydeHUe, TUCTaHIIMOHHBIE
00pazoBaTeNbHbIC TEXHOJIOTHH MPEyCMaTPHBAIOT BOSMOXKHOCTH ITpHeMa-Tiepeiadi HHPOPMAIUU B JOCTYITHBIX JUIST HUX
dbopmax.

Peanuzanus TUCUMIUIMHBI C TPUMEHEHUEM dIEKTPOHHOTO 00y4eH s, AUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH (1asee
— 390, 10T) ocymecTBisieTcs Ha OCHOBaHUHU «[10JIOKEHUS 0 peann3alii OCHOBHBIX U TOTIOJIHHUTEIBHBIX 00pa30BaTeIbHBIX
IporpaMM C IPUMEHEHHEM JIEKTPOHHOTO 00ydeHNs N TUCTaHIMOHHBIX 00pa30BaTeNbHBIX TEXHOJOTHII B (heepaaIbHOM
TOCYIAapCTBEHHOM OIOPKETHOM 00pa30BaTEIbHOM YIPEXKICHHUH BRICIIETO 00pa3oBaHus «HemsIOMHCKUH rocynapCTBEHHbIH
yHUBEpCHUTET», «I100kKeHus 0 mopsaKe 3aueTa 00yJaromUMCs IO OCHOBHBIM NMPO(ecCHOHaIbHBIM 00pa30BaTeIbHbIM
mporpaMMam Boiciiero oopasosanus B ®I'6OY BO «Uenl V» pe3ynbTaToB 0CBOCHHUS B OPTraHNU3aIUAX, OCYIIECTBISIONINX
00pa3zoBaTeNbHYIO AESTENEHOCTD, YIEOHBIX MIPEAMETOB, KYPCOB, AUCIUIUIHH (MOIYyIIeH), IPaKTHK, JOTTOTHATEIBHBIX
00pa3oBaTeNbHBIX IPOTPaMM» IOCPEACTBOM EKTPOHHOH HH(POpMannmoHHO-00pa3oBaTensHoi cpeast PTBOY BO
«Yenl'Y». B HCKITIOYHUTENBHBIX CiTydasx (Hopc-Maxkop U T.I1.) IPU pean3anuy 00pa30BaTeIbHON ISSITEIHOCTH C
npumerenueM 30, IOT MOryT MpUMEHAITh KOMIIOHSHTBI, HE BXOJISIIIE B TIEPEUCHB 3JICKTPOHHON HHPOPMAITMOHHO-
00pa3oBaTeNbHOM CPebL.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUSA JTUCIUITIJIMHBI OBYYAIOINIUMHUCH C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMM 310POBbA

OcBoeHHME MUCLMIUIMHBl MHBaAMJaMM M JIMIAMU C OIPAaHUYEHHBIMM BO3MOXHOCTSMHU 370POBbsl OCYIIECTBILIETCA C
UCIIONIb30BAaHUEM CIEHHATIbHBIX TEXHUYECKHX CPEICTB U HH()OPMAIMOHHBIX TEXHOJOTHUH, IPeJoCTaBIAeMbIX PecypcHbIM
y4e0HO-METOANYECKUM LIEHTPOM MO OOY4EHHMIO WHBAJMJIOB U JII C OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 310poBbst Yenl'V 1o
3ampocy oOydaromerocst (MOOWIBHBIC CHEIMAJbHBIE TEXHWYECKHE CpEICTBA IS JIMI C HApYMICHHSAMH 3pEHHS H C
HapyYIIEHUEM CIIyXa, ACCHCTUBHBIC NH()OPMALMOHHBIE TEXHOJIOTUH).

© ®I'BOY BO «Henl'V»




y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE rOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma auctumuimael "['eomerpust” 1o HarpaBJIeHUIO TOArOTOBKY (crienuanbsHocTr) 02.03.02
"®ynnamenranbHas nHGopMaTHKa 1 MHGOPMAaIIMOHHBIE TEXHOJIOTHH" HanpaBieHHOCTH (poduito) [pukiannoe ctp. 14
IIPOrpaMMHpPOBaHKE U cHcTeMbl cKyccTBeHHOro unremiekra ®I'bOY BO «Uenl'V»

[Ipu HEOOXOMUMOCTH /ISl OOYJAIOIIMXCS C HAPYIICHUSMH 3pEHUS Ha pabOYMX MeCTax JUisl MPOBENSHHS MPAKTHYESCKUAX WIH
nab0paTOpPHBIX 3aHATHH YCTaHABIMBAeTCsS CIELMAIBHOE MPOrpaMMHOE obecreyeHrne (ImporpaMma pedeBOil HaBHUTaLUH,
peyeBble CHHTE3aTOPBI, SKPAHHBIE JIYIIHI).

B yueOHble aynuTopum obOecrieunBaeTCsl OCSCHPENsATCTBEHHBIM JOCTYyn il OOyJalomuXcs C WHBATHIHOCTBIO W C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 370pOBbs. B Kaxmoil ayauropuu, rjae oOydarloTcss WHBAIWABI U JIMIA C OTPAaHMYCHHBIMU
BO3MOKHOCTSIMU  3JIOPOBbsI, IpPEIyCMaTpUBAETCsl COOTBETCTBYIOIIEE KOJIMYECTBO MECT Ui OOydaloluxcs € Yy4eToM
HapPYIICHUH UX 37I0POBBSI.

Jst OCBOGHUS JMCIUIUTUHBI WHBAIUAM W JIMIAM C OTPaHUYEHHBIMH BO3MOXHOCTSMH 3JIOPOBbBS MPENOCTABISIETCSI TOCTYIT K
MEYaTHBIM HMCTOYHHMKAM, MMEIOIMMCs B HaydHoll Oubnmorexke Yenl'V, ¢ mOMOIIBIO CHENMAJIbHBIX TEXHHUYECKHX CPENCTB;
JIOCTYIT C MOMOIIBIO CHEIHAIBHBIX TEXHUYECKUX W MPOTPAMMHBIX CPEICTB K AJIEKTPOHHBIM HCTOYHUKAM, MPEICTABICHHBIM B
(hopMe ANMEKTPOHHOTO TIOKYMEHTa B (hoHJe HaydHOU OnOimoTekn Yenl'Y wiu ek TpOHHO-OMOIHOTEYHBIX CHCTEMAX.
Y4eOHO-MeTOIMYeCKHe MaTepHaibl Uil OOYJaroIMXCS M3 YHCIa HHBAJIHIOB WM JIUI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH
3I0pPOBbS TMPEOCTABISAIOTCS B (opMax, aAanTUPOBAHHBIX K OTPAaHUYCHUSM HUX 3I0POBbSI U OCOOCHHOCTSM BOCIPHUSTHS
nHpOpManHH.

JIsi MHBANMHUIOB W JIUII C OTPAaHHMYSHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI OCBOCHWE JHMCIUILIMHBI MOYET OBITh YaCTUYHO WITH
MOJTHOCTBIO OCYIIECTBIICHO C MCIIOIB30BAHUEM TUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHH.

[Ipn mpoBeneHMM TPOMEXKYTOUHON AaTTECTAIMU IO JUCIHMILIUHE OOYYaIOIIMMCS C WHBAJIMIHOCTBIO W C OTPaHUYCHHBIMHU
BO3MOKHOCTSIMH 37I0POBBsI 00ECIIEUMBACTCS MO WX 3asBJICHUIO NPENOCTABICHUE B JIOCTYMHON (hopMe B 3aBHCHMOCTH OT UX
WHIWBUAYATbHBIX OCOOCHHOCTEH HMHCTPYKIMH O TMOPSAKE MPOBENEHHS MPOMEXKYTOYHOH aTTECTAallMH, OLEHOYHBIX CPEICTB H
BO3MOKHOCTH OTBETOB Ha 3a/aHusl (IHMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MUCbMEHHO IpudTom bpaiins, ¢
WCIIOJIb30BaHNEM YCIIYT aCCUCTEHTa, YCTHO).

[Ipu mpoBeneHNWU NPOLEAYPHl OIEHUBAHUS PE3YIHTATOB OOYUEHUS WHBAIUIOB W JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
3M0POBbS TPEAYCMATPUBAETCS HCIONb30BaHUE MpeAocTaBleHHBIX YenlY wunu coOCTBEHHBIX TEXHHYECKHUX CpPEACTB,
HEOOXOJUMBIX WM B CBA3M C WX WHAMBUAYAJIbHBIMH OCOOCHHOCTAMH. I[IpH HEOOXOMUMOCTH HWHBAIUAAM M JIHIAM C
OTPaHUYCHHBIMA BO3MOKHOCTSIMH 37I0POBbSI TIPEIOCTABIISCTCS OTOJHUTEIBHOS BPEMs JUIsl IMOJATOTOBKM OTBETA HA 3aJIaHUs,
MpoIeypa OLEHUBAHUS PE3YIbTATOB O0YUSHHUS IO AUCIUIIMHE MOXKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.

© ®I'BOY BO «Henl'V»




Konrpoabnas pabora 1
Bapuanm 1

1. Jdan rerpasap ABCD. Touka M cepe/IHHA CTOPOHLI
BC, O — nepeceuenne meyuan rpann ADC. Hafiru ko-
opauHaThl BekTopa M (3 B Oasuce m m& u DC.

2. np()Bi‘[)llTh .'Ilill(.‘nil_\"l() He3aBHCHMOCTEL CHCTEMbI BE€KTOPOB
ai = (2,4,1),a = (0,4,6) n a3 = (—4,-4,4). B cay-
Hae, eCcJIH CHCTeMa 3aBHCHMA, Bblpa,',}ll'l'l) OJIHH B(?K’I'()p He-
pe3 aBa JpVrHux.

. . )
3. Haftrun koopjunaTsl Toukn B R=, orcrosimeft or Tovek A =
(1.,1), B = (3.2) na paccrosinusi 3, 1 cooTBeTCTBEHHO.

4. B rpeyroasuuke ABC ¢ pepumnamun A = (=3, —-1). B =
(2,—4) u C = (7,7) naftTn Koop/JHHATHLI KOHIA OHCCEK-
Tpucekl AL.

ITapameTps! B 3aaHusIX HEOOXOIMMO 3aMEHUTH Ha YHCJIA:
a - KoJinuecTBO OyKB B Bareir pamuianu, b - KomdecTBo OYKB B BAIlleM IIOJIHOM HMEHU,
C - KOJIMYIECTBO OYKB B BAaIlleM OTYECTBE.

Kourposabuas pabora Ne2

1. M3BecTHBI KOODJMHATHI BeKTOpoB @ = {1;—2;3}, b = {—4;5; -6}, ¢ = {7;—8;0}. Haiitu koopauHaTHI
— — — — 7
BEKTOpa T , ecJln CKaJisipHble pousseiennst (z; a)=a, (z; b)=bu (=;¢) =c.
2. Haiitu gyuny Boicorsl CH Tpeyronsanka ABC ¢ sepmunaamu A(a;1;3), B(—b; 1; 3), C(0;c; 3).

—
a u

3. NsBectHO, 9TO MIOMAIL TAPAJIIETIOTPAMMA, TIOCTPOEHHOI'O Ha BEKTOPAX pasHa b. Haittn mromagn

_ — =
HapaJuresiorpaMMa, OCTPOEHHOIO Ha BeKTopax ca +ab u —a + b.

4. Haiitu o6bem Terpaszipa c sepmmnamu A(a; b;2), B(0; a;2), C(b;0;2), D(c;-c;0).

[TapameTpsl B 33 1aHUAX HEOOXOINMO 3aMEHUTh HA YUCIIA:
a - KoJimuecTBo OyKB B Baieil pamuinu, b - KojimaecTBO OYKB B BallleM IMOJTHOM UMEHU,
C - KOJIMYeCTBO OYKB B BallleM OTYECTBE.

Konrpoabpnas paGora Ne 3

1. Hanucarp ypasHenue npsmoii l1 Ha IJI0CKOCTH, HpoxoJsiieil yepe3 Touky M (a; b) napasiesabHo nupsMoit
ly : 3z — 2y + ¢ = 0. Haiitu paccrosguue Mexx1y OpsMbIME {1 H lo.
2. Haubl Bepiuunsl Tpeyroasuuka A(a; 1), B(—b; 1), C(0; c).
1) Hanmcarn obmiee ypasuenue nupsmoit AC
2) Hanucarpb obmiee ypasrenune menuanbl C M tpeyronbauka ABC;
3) Haiitu obimee ypasuenue Boicorsl C'D rpeyronbuuka ABC)
)

4) Haittu yron mexy npsimbivua AB u AC.



[TapameTps! B 3ajaHUSX HEOOXOIMMO 3aMEHUTH HA YHCJIA:
a - Koan4aecTBO OyKB B Barei paMuanu, b - KOTUIeCTBO OYKB B BallleM MTOJTHOM HMEHH,
C - KOJINYeCTBO OYKB B BallleM OTYECTBE.

Kourpoabpuas pabora Ne 4

ar+y—2=0

1. Haiitu npoekimio rouku A(c;0;1) Ha OpaMyIo, 33aHHYI0 YPABHEHUSIMHU:
2r—y+2+b=0

2. Tanwl BepmmHbl Terpasapa A(a; 1;—2), B(—b; 1;—2),C(0;¢; —2), D(a;1 — b; b — 2).
1) Hanucare ypasuenue nyockoctu ABC
2) Hamucarb ypasuenue meauanbl C M tpeyronbuuka ABC)
3) Haiitu qyimHy BBICOTBI T€TPasApa, OIYIIEHHOH 13 BepuuHbl D;
4) Haiitu yros mexy npsamoit AD u wiockocrsio ABC
)

5) Haitru mpoekiuio Toukn D nHa miockocts ABC.

HapaMeprl B 3aJJaHUAX HeO6XO,H‘I/Il\/IO 3aMEHUTDb Ha YHCJIa:
a - KOJIN49eCTBO 6yKB B Balmeit Cl)BJI\/II/I.J'II/II/I7 b - kKoymgecTBO 6yKB B BallleM IIOJIHOM HUMEHU,
C - KOJINYECTBO 6yKB B BallleM OT4YeCTBe.

Kourposabuas padora Neb

2 2
. z Y " "
1. /lano kaHOHWYECKOe ypaBHEHME KPUBON BTOPOTO MoOpsjka — — — = 1. Hammcars Tun xpusoit. Haiitu

a? p?

KOODAMHATHI (POKYCOB, SKCIEHTPUCUTET, TUPEKTPUCH U ACUMIITOTHI.

2. Hammcars ypaBuenue sjutniica, (poKychbl KOTOPOro jekat Ha ocu O, CHMMETPUYIHO OTHOCUTEIHFHO HAYAIIA
KOODJIMHAT, 3HAasl, YTO PACCTOSHIE MEXJY ero aupekrpucamu pasHo 2b + 1, a mexay dhokycamu paBHO

2b.

3. Cocrasuth ypaBHeHUe TapaboJIbl, €Cau JaHbl KoopauHaThl dhokyca F'(2a— ¢;0) u ypaBHEHNE JTUPEKTPHUCHI
T = —cC.

4. OHpeﬂe.HI/ITB TUII TIOBEPXHOCTU BTOPOI'O IMOPAJIKA, HAIIUCATH €€ KaHOHNYIECKOE yYpaBHEHUE.

a%z? + (—1)Pb%y? — 2a’cx + a’b’z + a%(c? — b?) = 0.

Kontponsnas padota Ne 6

Kpusas L BToporo nopsiika 3agaHa ypaBHEHUEM

Ox* +13y* +18xy +18x + 22y -11=0

1. IlpuBectn ypaBHeHHME KpuBOM L mpum mnoMomm OpPTOrOHaJbHBIX
npeoOpa3oBaHUil K KaHOHMYECKOMY BHIY. BbImucath KaHOHHMYECKYIO CHCTEMY
koopauHatr. OmnpenenuTs THN KpuBOW. C(CXEMaTWYHO HApUCOBaTh KPHUBYIO
OTHOCUTEJIBHO UCXOAHOW CHUCTEMBI KOOPAMHAT.

2. Ilpm momou OpPTOTOHAJIBHBIX WHBAPUAHTOB M MOJYHHBApUAHTOB
ONpEeEIUTh TUIl KPUBOHA L.

3. Meronom BbleNIEHNS TOJHBIX KBAJIPAaTOB MPUBECTH YPaBHEHUE KPUBOM K
KaHOHHWYeckoMy BuAy. Onpenenuts ahPuHHBIN THUIT KpUBOH L.



KonTposnbhas padora Ne 7

1. Onpenenute KOOpPAMHATBHI LIEHTpa M HaWTHU paauyc  cdepbl
X +y?+7°-12x+4y-62=0.
2. Hanummre ypaBHEHHE KpyIjoro LMWIMHJIpA, IPOXOISAIIEr0o Yepe3 TOUKY

(1, 2, -2), 0CbIO KOTOPOTO CITYKHUT TpsMast %z yT—l = %3
3 [TpuBectn ypaBHEHHE TIOBEPXHOCTH

X* —9y® +6xy+50x —50y-152-100=0 @ppu mnomomHM OPTOrOHAIBHBIX

HpCO6p&30BaHHﬁ K KaHOHHYCCKOMY BHIOY. Beimucatb KaHOHHUYCCKYIO CHCTCMY
KOOpOWHAT. OHpG,IICHI/ITB THII IIOBCPXHOCTH.



IlepeueHb onpeeneHuil U TEOPEM K TEOPETUUECKOMY Cpe3y MO JUCIUILINHE
«I"eomeTpusi», 1 cemectp

1. Onpenenenue CBOOOJHOTO BEKTOpA, KOJUICHEAPHBIX, KOMILIAHAPHBIX

BEKTOPOB.

JIuHeiHble onepanyu HaJl BekTopamu. CBOKCTBA OlEpaIui.

Teopema 0 KOJUTMHEAPHBIX BEKTOPaXx.

4. Omnpenenenne abGUHHONW CHUCTEMBI KOOPJAWHAT HAa IUIOCKOCTH U B

IPOCTPAHCTBE.

OnpeneneHre KOOPAUHAT BEKTOPA.

OnpeneneHre NpsSMOYTOJIBHOW CHCTEMBI KOOPJIMHAT Ha IJIOCKOCTH WU B

IPOCTPAHCTBE.

7. OmnpeneneHue MOJISIPHOM CHCTEMBI KOOPAWMHAT HA IUIOCKOCTH. DopMyibl
nepexoza OT MOJIIPHON CUCTEMBbI KOOPAMHAT K MPSAMOYTOJIBHOM.

8. Ompenenenne MUIMHAPUYECKON, C(HEPUUECKON CHCTEMBl KOOPIWHAT B
npoctpaHcTBe. PopMyIibl IEpexoaa K IpsIMOYTOJIbHOM CUCTEME KOOPIUHAT.

9. Ompenenenue TMHEHHOW KOMOUHAIIHS BEKTOPOB.

10. Onpenenenne TMHEWHO 3aBUCUMBIX, HE3aBUCUMBIX BEKTOPOB.

11. CBoiicTBa TMHEHHO 3aBUCUMBIX U HE3aBUCUMBIX CHCTEM BEKTOPOB.

12.T'eomeTpruyecknue CBOWCTBA JIMHEWHO 3aBUCUMBIX CHCTEM BEKTOPOB,
COCTOSAIIMX M3 OJHOTO, NBYX, TPEX BEKTOpPOB. JIMHEWHas 3aBUCHUMOCTH
YETBIPEX BEKTOPOB.

13. Onpenenenue 6a3uca Ha NPSMOM, IIIOCKOCTH, B IPOCTPAHCTBE.

14.Onpenenenue KoopAMHAThl BekTopa B Oasuce. CiokeHUE BEKTOPOB H
YMHOEHHE BEKTOPA Ha YUCJIO B KOOPJIMHATAX.

15. Teopema o AesieHUH OTPE3Ka B 3aJAHHOM OTHOIIICHHH.

16. Onpenenenne CKaIsipHOTO MPOU3BEICHHUSI BEKTOPOB.

17. ®opmyna HaXOXIAEHUS [UIMHBI BEKTOpPA, PACCTOSIHUE MEXAY IBYyMS
TOYKaMHU.

18.Omnpenenenre BEKTOPHOM OPTOTOHAIBHOW TMPOCKIUA W CKAJISIPHOU
MIPOEKIMHU BEKTOPA Ha OCbh.

19. CpoiicTBa CKaIspHOI MPOEKITUH.

20. CBoiicTBa CKAJISIPHOTO MTPOU3BEICHUS.

21. Teopema 0 3amucH CKaJISIPHOTO MPOU3BENICHUS B KOOpANHATAX.

22.TlpaBas Tpoiika BEKTOPOB: ONPEIEIICHUE U IPUMEPHI.

23. OnpeneneHue U CBOMCTBA BEKTOPHOTO MPOU3BEICHHS BEKTOPOB.

24. Teopema 0 3anMCU BEKTOPHOTO MPOU3BEICHUS B KOOPMHATAX.

25. OnpeneneHue U CBOMCTBA CMEIIAHHOTO MPOU3BEIEHUS BEKTOPOB.

26.Teopema 0 3amUCHM CMEIIAHHOTO TPOU3BEACHHUS BEKTOPOB uepes
KOOPJUHATBI COMHOKUTENEH.

27. OnpeneneHue HAMPaBIISIIOIINX KOCHHYCOB.

28. OnpeneneHue HaAMPABJISIOIIETO BEKTOPa, BEKTOPa HOPMAJIH.

29. Teopema 0 mapaMeTpUUIE€CKOM YpaBHEHUU MPSAMOH Ha MJIOCKOCTH.

30. TeopeMa 0 KAHOHUYECKOM YPaBHEHUHU MPSIMON Ha TJIOCKOCTH.

31. Teopema 06 061IEM ypaBHEHUU TPSIMO HA TIJIOCKOCTH.
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32. YTBepXKJIeHHE O TEOMETPUYECKOM CMbIcIe KOA(P(UIMEHTOB B 00IIEM
ypaBHEHUU MPSIMOH.

33. Kputepuii KOJUTMHEQPHOCTH BEKTOPA U MPSIMOM.

34. Teopema 0 pacCTOSIHUM OT TOYKH /10 IPSIMOM Ha MIOCKOCTH.

35. Teopema 0 B3aMHOM PaCIIOJIOKEHUH MPSIMBIX Ha TJIOCKOCTH.

36. Teopema o MOJYIIOCKOCTSIX.

37.Teopema o0 mapamMeTpUIECKOM YPaBHEHHUH TIOCKOCTH.

38. Teopema 00 o011eM ypaBHEHHH MJIOCKOCTH.

39. VTBepkieHne O TEeOMETPUYECKOM CMbICiie KOA(h(OUIIMEHTOB B O0O0IIEM
YPaBHEHUU TIOCKOCTH.

40. TeopeMa 0 B3aUMHOM PacCIOJIOKEHUH TUIOCKOCTEH.

41. Teopema 0 pacCTOSIHUU OT TOYKH JI0 IIJIOCKOCTH.

42. Teopema 0 mapaMeTpUYECKOM YPABHEHHUH MIPSIMON B IMTPOCTPAHCTBE.

43. Teopema 0 KAaHOHUYECKOM YPaBHEHHUH MPSIMOU B TPOCTPAHCTBE.

44.TeopeMa 0 pAMON KaK JIMHUM MEPECEUEHUS ABYX MIOCKOCTEM.

45. TeopeMa 0 B3aMMHOM PacoJIOKEHUH NPSIMOU U TIIIOCKOCTH.

46. Teopema 0 B3aUMHOM PaCIOJIOKEHUH MPSMBIX B TPOCTPAHCTBE.

47.Teopema 0 pacCTOSIHUU OT TOUYKH JI0 MIPSIMON B MPOCTPAHCTBE.

48. Teopema 0 pacCTOSHUU MEXY CKPEIUBAIOITUMUCS TPSIMBIMHU.

49. Teopema o mepexozae oT ogHON apPUHHON CHCTEMBI KOOPAUHAT K APYTO# €
TEM K€ Ha4aJIOM.

50. Teopema o nepexojie oT oaHOU adHUHHON CHUCTEMBbl KOOPAUHAT K APYTOH C
U3MEHEHUEM Haudaja KOOpJIHHaT.

51.Teopema 0 mepexoje OT OAHON MPSMOYIOJIbHOW CHUCTEMBbI KOOPJIMHAT Ha
IUIOCKOCTH K JIPYTOi MPSIMOYTOJIbHON CUCTEME KOOpAUHAT.

52. OnpeneneHne KpUuBoi BTOPOTO MOPsIIKa.

53. KoppekTHOCTh ompeiecHusI.

54. OnpeneneHue IUTUICa.

55. YTBepkKIeHHE 0 KAHOHMYECKOM YPaBHEHUH JILIUIICA.

56. TeopeMa 0 TUPEKTOPHATIEHOM CBOWCTBE ILIHIICA.

57.Teopema 00 ONTHYECKOM CBOMCTBE 3JIIUIICA.

58. Onpenenenue runepOOIIbI.

59. V1BepkaeHne 0 KAHOHMYECKOM YPaBHEHUH TUTIEPOOITHI.

60. Teopema 0 TUPEKTOPUATIEHOM CBONCTBE TUIIEPOOIIHI.

61. Teopema 00 ONTHYECKOM CBONCTBE TUIIEPOOIIHI.

62. Onipenenenue mapadobl.

63. YTBepkeHne 0 KAHOHMYECKOM YpaBHEHUH MapadoJIbl.

64. Teopema 00 ONITUYECKOM CBOMCTBE MapadOJIbl.



Ilepeuens onpeneneHui U TEOPEM K TEOPETUUECKOMY CPe3y MO AUCLUIUIMHE
«['eomerpusi», 2 cemectp

1. Onpenenennre cOOCTBEHHOTO BEKTOPa MaTPHIIbI.

2. JlemMa 0 COOCTBEHHBIX BEKTOPaX CUMMETPUUECKON MaTpUIIbl pa3mepa 2X2.

3. JlemMma 0 npUBEIEHUH CUMMETPUYECKON MATPUIIbl K TMArOHAIbHOMY BUJLY.

4. Teopema O TIpUBEJACHUU YpaBHEHUS KPUBOM BTOPOro TMoOpsiaKa K
KaHOHUYECKOMY BUAY.

5. Onpezenenne OpTOroHAIbHOIO MUHBAPUAHTA KPUBOM BTOPOIO MOPSIIKA.

6. Teopema 0 XapakTepUCTUUYECKOM MHOTOUYJIEHE MAaTPUIIBl KBaJAPAaTUUHON
YacTH U CJIEJICTBUE U3 HEE.

7. Teopema 00 orpeaenuTese paciupeHHOM MaTPHUIIBI.

8. OmnpezienieHre EHTPaIbHOM KPUBOM BTOPOTO MOPSIKA.

9. Teopema 0 HaXOXKJICHUH IIEHTPA KPUBOW BTOPOTO TOPSIAKA.

10. Teopema 0 pacro3HaBaHWM LIEHTPAIBHBIX KPHUBBIX BTOPOTO MOPSIIKA
IIPU TOMOIIM OPTOTOHAJIBHBIX NHBAPUAHTOB.

11. Onpenenenue OPTOTOHAJIBHOTO IOJIYWHBAPUAHTA KPUBOM BTOPOTO
MOpSAKA.

12, Teopema O XapakTEPUCTUYECKOM MHOTOWIEHE  PAaCIIMPEHHOU
MaTpULbl U CIEACTBUE U3 HEE.

13. Teopema 06 MHBapUAHTHOCTHU TIapameTpa S.

14, TeopeMa 0 pacro3HaBaHUU HELEHTPAIBHBIX KPUBBIX BTOPOIO MOPSIIKA

IIPU TIOMOIITY OPTOTOHAIBHBIX MHBAPUAHTOB U MOJYMHBAPUAHTOB.

15. Onpenenenue ahGUHHBIX MPeoOpa30BaHM MIOCKOCTH U IPOCTPAHCTBA.

16. Teopema 00 adhpuHHOIM KITacCUPUKAIIMU KPUBBIX BTOPOTO MOPSIIKA.

17. OnpeneneHue NOBEPXHOCTH BTOPOTO MOPSIKA.

18. KoppeKkTHOCTh ompeneneHus.

19. OmpeneneHust  IUIMICOWAA,  OZHOIMOJOCTHOTO U JIBYHOJOCTHOTO
TUIEepOOJIOUIOB, FTLTUNTHIECKOTO U TUIIEPOOITMYECKOTO MapaboIOUI0B.

20. Onpenenenre KOHNYECKONH TOBEPXHOCTH.

21. Onpenenenure TUATUYECKOTO KOHYCA.

22. YTBepKICHHE O KPUBBIX BTOPOTO MOPSIKA KaK KOHWYECKUX CEUCHUSX.

23. Omnpenenenne MUINHAPUIECKON TOBEPXHOCTH.

24. Onpenenenus SJUIANTAYECKOT0, THIEPOOIUIECKOT0 M MapaboImdecKoro
IIUTHH]POB.

25. Teopema 0  MPSAMOJMHEHHBIX  OOpa3ylOMUX  OXHOIOJOCTHOTO
runepoosona.

26. TeopeMma 0  TOpSAMOJUMHEHHBIX  OOpa3ylIIUX  THHEPOOTUYECKOTO
napaboJiou/a.

27.JleMmma O JWArOHAJM3UPYEMOCTH MATPHUIIBI KBaApaTUYHOW YacTH
ypaBHEHUS TTIOBEPXHOCTH BTOPOTO MOPSIIKA.

28. Jlemma 00 OPTOrOHAILHOCTH COOCTBEHHBIX BEKTOPOB CHMMETPUYECKOM
MaTpulibl pazmepa 3x3.

29. Teopema O TpPHUBEACHUW YpPaBHEHUS TOBEPXHOCTH BTOPOTO TOpPSAKA K
KaHOHHYECKOMY BHILY.
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