®K1O: [facka anepbeany

Jomxhoctb: Pektop

[lokyMeHT noan i1 3NeKTPOHHOIMIHOBRHAY KN POCCHUN
NUHdo MaLl,MW'O DenepaibHOg TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTebHOE

yapeXaeHHe BBICIIEro 00pa3oBaHus
«Yensbunackri rocynapcrBennsiil yausepcurer» (PI'BOY BO «Uenl V)

[ata jognucanus: 17.06.2025 12:10:59

YHukafibHbl AR FPERANMGIUCIMIUTHHE " AHATHTIYECKAs TCOMETPHS'" TI0 HATPAB/ICHHIO MIO/IrOTOBKH (CTICIHATbHOCTH)
04c19%d8bfb98f3b6ch77a 4%%.9%@% é’gﬁlg%@?as"zxganpala terHOCTH (Ipodrutro) Pmsuka GT'BOY BO «Uenl'Y»

crp. 1

PaGouasi nporpaMmMa QU CHUIJIMHBI (MOXYJIfA)*
AHanMTHYECKass FTEOMETPHS

HampaBienue moaroToBku (coenuajlIbHOCTD)

03.03.02 Pusuka

Hanpasnennocts (mpoduiinb)

dusuka

[IpucBanBaemas kBanudukaiys (CTEICHb)

Oakajas

dopma o0ydeHus

Oo4dHasis

I'ox(e1) HAGOPaA 2025

*Pabouas mporpaMMa JUCHUILINHBI (MOIYIS) afanTUpOBaHa AJIsl MHKIIO3UBHOTO 00Yy4eHHS

HWHBAJIMAOB U JIUI C OTPAaHWUYCHHBIMH BO3MOKHOCTAMU 3JOPOBbBA

Yemsaouuck 2025 1.

© ®I'BOY BO «Henl'V»




MUMWHOBPHAYKHN POCCHUU
\,’} denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pabouas nporpamma AUCIMIUIAHBI "AHATUTHYECKAst TEOMETPHS" 110 HAIIPABJIEHHIO IIOATOTOBKH (CHEIUATBHOCTH)

03.03.02 "duzuka" HanpasnerHoctH (poduimo) Guzuka GPI'BOY BO «Uenl'Y» ctp. 2

Conep:xanue

1. Llenn ocBOEHUS TUCITUTUTNHBI

2. Mecrto nucuuminsbl B ctpykType OITOIT

3. Kommnerenuuu o6ydaromierocsi, GopMupyeMbIe B pe3yJbTaTe OCBOCHUSI TUCIIUATIITUHBI
(Momyst)

4. O0beM AUCIUIUIAHBI (MOTYJIs)

5. CTpykTypa u cojiepKaHue TUCUUTUIUHBI (MOTYIIs)

6. ®OHI OLICHOYHBIX CPEACTB

6.1. IlepeueHb BUOB OLIEHOYHBIX CPEACTB

6.2. TUnoBbIe KOHTPOJIbHBIC 3aJJaHUSI U MHBIE MaTEpHabl JJIsl TEKYILEeH aTTecTalluu
6.3. TunoBbIe KOHTPOJIHHBIE BOMPOCHI U 3aIaHUs JUIsl TPOMEXKYTOUHON aTTeCTAIlluU
6.4. Kputepuu olieHUBaHUsA

7. YuebHo-MeToan4YecKoe U HHOOpMAIIMOHHOE 00eCIIeueHUEe TUCIUTUTUHBI (MOTYIIs)
7.1. PexomenayeMas aureparypa

7.2. Ilepedenn pecypcoB HHPOPMAITMOHHO-TEICKOMMYHUKAITMOHHOH ceTu "MuTepHeT"
7.3. Ilepeuernr nHGOPMAITMOHHBIX TEXHOJIOTHI

8. MaTepuanbHO-TEXHHUECKOE 00eCIIeYeHHE TUCITUTUTMHBI (MOTYIIS)

9. Meronunueckue ykazaHus sl 00yJaromMXcsl 0 OCBOCHUIO AUCIIUTUIUHBI (MOTYJIs)
10. CriennanpHble yCI0BUS OCBOCHHMSI TUCUUILIIMHBI O0yJYarOIUMHUCSA C
WHBAJIMJIHOCTHIO U OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI

© ®I'BOY BO «Henl'V»




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

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouas nporpamma AUCIMIUIAHBI "AHATUTHYECKAst TEOMETPHS" 110 HAIIPABJIEHHIO IIOATOTOBKH (CHEIUATBHOCTH)

03.03.02 "duzuka" HanpasnerHoctH (poduimo) Guzuka GPI'BOY BO «Uenl'Y» ctp. 3

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
TCOMETPUICCKMMHU METOAaMU.

3aaaanI/I N3YUCHUA AUCIHUIIINHBI ABJISIOTCA:

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

2. OBnazieHHe OCHOBHBIMHM HaBBIKAMHU M METOJIAMHU PELICHHUS 3a/1ay aHAJUTHYECKON reOMEeTpUr U IMPUMEHEHHE UX B
Oymymieit mpogecCHOHANBHOM NeITeNbHOCTH.

3. BripaboTka y CTyAeHTOB CIIOCOOHOCTH K CaMOOPraHM3aLlUH U CaMOOOpa30BaHHIO, YMEHHSI CaMOCTOSTEIIFHO
U3y4aTh yueOHYIO TUTEPaTypy [0 MaTeMaTHKE U e MPUIIOKEHHSIM.

Pe3yJ'H>TaTI)I 06y‘IeHI/I${ 10 JUCHUIITMHE HAITPABJICHBI HA JOCTUKECHUC NHIUKATOPOB!

OIIK-1.1. O6mamaer 6a30BBIMH 3HAHUSIMH, OTYIEHHBIMU B 001aCTH (PU3NKO-MaTEeMaTHIECKNX ¥ (MJIM) €CTECTBCHHBIX HAYK.

OIIK-1.2. JIleMOoHCTpHpYeT YMEHHUE pemaTh 3a1a4u, GopMyIHpyeMble B paMKaxX (GH3HKO-MAaTEeMaTHICCKUX U (MITH)
€CTECTBEHHBIX HaYK.

OIIK-1.3. VimMeeT HaBBIKK UCIIOJIL30BaHHS OCHOBHBIX TIOHSATHA, 3aKOHOB (PM3UKO-MaTeMaTHUECKUX W (HJTH) €CTECTBEHHBIX
HayK JUTs pelIeHus 3a/1a4 Mpo(ecCHOHaIbHOH IESITEBHOCTH.

2. MECTO JUCIIUMIIJIMHBI B CTPYKTYPE OIIOII

[uxr (pa3aen) OIOIL: | 51.0.02

2.1 TpeOoBaHus K NPeABAPUTEJILHOI IIOAT0TOBKe 00y4Yarolerocs:

JlaHHAas JUCIUILTHHA ABJISIETCsl 0a30BOM B cMcTeMe 00pa30BaHus 10 TAHHOMY HamnpaBJieHUIo. Ee u3ydeHne onupaercs Ha
3HaHUSI 110 AIEMEHTAPHON MaTeMaTHKe, TOJYISHHbIE CTYJICHTAMH B CpETHEH MIKOJIe | MapajlieibHOe U3ydeHre

MaTtemaTHyecKuH aHaIu3

2.2 IMCOMILTHHBI M IPAKTHKH, J1J18 KOTOPBIX 0OCBOEHUE TAHHOI JHCHHILITMHBI (MOXYJIs) HEOOXOIHMO KaK
NpeanIecTBYOIIee:

3HaHUA 110 TCOMETPUH ITOJIC3HBI IJIA U3YICHUA JUCHUITINH!

MaTtemaTHyecKuM aHaIu3

Jlunetinas anrebpa

Juddepenimansablie ypaBHEHUS

TeopeTquCKaﬂ MCXaHHKa

Teopus BeposTHOCTEN U MaTeMaTUYECKask CTATUCTUKA

3. KOMIIETEHLIMU OBYYAIOILETOCSl, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLIMTIINHBI
(MOZY.JIA)

OIIK-1: Crioco6eH npuMeHSITh 02a30Bble 3HAHUS B 00J1aCTH (PU3UKO-MATEMAaTHYEeCKUX U (MJIM) eCTECTBEHHBIX HAyK B
c(epe cBoeii npodeccHOHANBHOI 1eATEeIbHOCTH;

3HaTh:

Jnst noctmxenunst OITK-1.1: oCHOBHBIE MMOHSTHS, PE3YIbTATHI U METOJIBI AaHATUTHYECKON TeOMETPHH, 00JIACTh UX
MIPUMEHEHUS

YMmers:

Jis noctmxenns OITK-1.2: nmpuMeHATs P pelIeHnH 3a/1a4 anmapaT aHATUTHIECKOH TeoMeTpUn

Baanern:

Jnsa noctuxenus OIIK-1.3: HaBbIkaMu pelIeHHs 3a1a4 C IOMOIIBIO aNllapaTa aHaJIUTUYEeCKOM reOMETpUU

B pe3yjbTaTe 0OCBOCHUS TUCHUILINHBI Oﬁy‘lalOH.ll/IﬁCﬂ AOJIKCH

3.1 |3narn:

3.1.1 | ocHOBHBIC MOHATHS, PE3YNBTATHI M METO/IbI AHATUTHIECKON TEOMETPHH, 00TACTh UX PUMECHEHHUS

3.2 | YMeTh:
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3.2.1 | IpUMEHSTH IPH peIeHNH MpodecCHOHANBHBIX 3aa4 anmnapar aHaJIUTHIECKOH TeOMETPHH
3.3 | Baagers:
3.3.1 | pemienus 3a7a4u ¢ MOMOIIBIO anmapaTa aHaJIUTUIECKOH TeOMETPUH
4. OFBbEM JUCIUIIVIMHBI (MO Y JIsI)
OOwas TpyaoeMKocTb 33ET
YacoB 1o yaeOHOMY IUIaHY 108 Bunsl koHTpONS B cemecTpax:
B TOM YHCIIE
ayAUTOPHBIE 3aHITHS : 52 9K3aMeHBI |
caMoCTosTeNbHas paboTa : 1,6
4acoB Ha KOHTPOJIb : 45
KOHTaKkTHas pabora: 61,4
UKP: 9,4
5. CTPYKTYPA U COAEPKAHME JUCLHHUIIIMHBI (MOYJIST)
Kon HaumeHoBaHue pa3/iesioB U TeM /BUA 3aHATHSA/ Cemecrt | Hacos Jlutepartypa
3aHATH p / Kype
Pa3gen 1. BekTophas anredpa
1.1 BekTopsl Ha MIIOCKOCTH U B IpocTpaHcTBe. CHCTeMBI KOOPAWHAT Ha 1 2 JI1.1 J11.2J12.1
IJIOCKOCTH | B TPOCTpaHCTBE. JIMHEHHAs 3aBUCMOCTh BEKTOPOB. JI2.2J12.3
KoopauaaTs! BexTopa /JIex/
1.2 CxasipHO€E [IPOU3BE/ICHNE BEKTOPOB. BekTopHOE ITpou3BeieHue 1 2 JI1.1 J11.2J12.1
BekTOopoB. CMeImaHHOe MPOr3BeAeHUE BEKTOPOB /JIek/ J12.2J12.3
1.3 [Tpumeps! cucrem koopauHAT. HaxokaeHrne KOOpMHAT TOUKH B Pa3HBIX 1 2 JI1.1 J11.2J12.1
cucremax koopauHat. KoopauHatel BekTopa. JnuHa BekTopa. JIuneitHas JI2.2J12.3
3aBHCHMOCTB M HE3aBHCHMOCTH BekTopoB /T1p/
1.4 CxasipHOE IPOU3BEIEHUE BEKTOPOB U €ro cBoicTBa. Kpurepuit 1 2 JI1.1 J11.2J12.1
OpPTOTOHANBHOCTH. BhIuncieHue yrioB Mexay Bekropamu /IIp/ J12.2J12.3
1.5 BekropHoe npousBeaeHre BEKTOPOB U €ro cBoicTBa. Kpurepuit 1 2 JI1.1 J11.2J12.1
KOJUITMHEAPHOCTH. BhIyrciieHre mionaam TpeyrojabHuKa 1 JI2.2J12.3
napasresnorpamma /IIp/
1.6 CMel1aHHOE IPOU3BENEHUE BEKTOPOB U €ro cBoiicTBa. Kpurepuil 1 2 JI1.1 J11.2J12.1
KOMIITaHApHOCTHU. Bhruncinenne o6seMa TeTpasapa J12.2J12.3
Mp/
1.7 KonTponbsHast padbota o teme «BekropHas anredpay /TIp/ 1 2 JIT.1JI1.2J12.1
J12.2 7123
1.8 BekTopsbl: BEKTOPBL, UX CI0XKEHUE U YMHOKEHUE HA YUCIIO; TUHEHHAS 1 0,2 JI1.1 JI1.2J12.1
3aBHCHUMOCTH BEKTOPOB U €€ TeOMETPHUYECKUI CMBICT; 0a3uc u J12.2J12.3
KOOPAMHATHI; CKaJIIPHOE IPOU3BEIEHHE BEKTOPOB; IEPEXO] OT OJHOIO
0asmca K ApyromMy; OpHEHTaIHsl; OPUSHTHPOBAHHEIA 00beM
HapauleNenuiea; BEKTOPHOE W CMEIIAaHHOE IPOU3BEICHUS
BekTOpoB /Cp/
Pa3gen 2. IIpsimasi IMHUS HA VIOCKOCTH
2.1 [Ipsimas Ha mmockoctu. [lapamMerpuyeckoe, KaAHOHMYECKOE U 001Iee 1 2 JIT.1JI1.2J12.1
ypaBHeHHs npsiMoii. B3auMHoe pacronoxeHue AByX NpSIMbIX Ha JI2.2J12.3
IUTOCKOCTH. PaccTostane 0T ToukHM 10 trockoctH /JIex/
2.2 Kanonmueckue, mapaMeTprdecKue 1 o0Iee ypaBHeHUS IPSIMOH Ha 1 2 JI1.1 JI1.2J12.1
IUIOCKOCTH. YpaBHEHUE NPSIMOH, IPOXOISIIEH Yepe3 JBe 3aJaHHbIe J12.2 J12.3
TOYKH. YpaBHEHHE MPSIMOU 110 BEKTOpY HOpMaiH 1 Touke /I1p/
23 B3aumHoe pacnonoxeHne AByX NpSMbIX Ha TUIOCKOCTH. YTOJI MEXILY 1 2 JIT.1 JI1.2J12.1
JBYMs IPSIMBIMU. PaccTostHme 0T Toukm 1o mpsmotit /TIp/ J12.2J12.3
2.4 KonTtponsHast pabota o TemMe «YpaBHeHHE MPSIMOH Ha TUIOCKOCTI» /I1p/ 1 2 JIT.1 JI1.2J12.1
J12.2J12.3
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2.5 IIpsiMast TMHUS B IVIOCKOCTH: CUCTEMBI KOOPJUHAT; ypaBHEHUE MIPSIMOI 1 0,2 JI1.1 JI1.2J12.1
JIUHUU Ha TUIOCKOCTH; B3aMMHOE PACIOJI0XKEHUE MPSIMBIX Ha J2.2J12.3
rockoctu /Cp/

Paznea 3. IliockocTh U psiMasi B MPOCTPAHCTBE

3.1 YpaBHeHHS MIPSAMOM U TUIOCKOCTH B TPOCTpaHCTBE. B3anMuoe 1 2 JIT.1JI1.2J12.1
pacmnoioKeHUe NMPSMON U TUIOCKOCTH. B3auMHoOe pacronoxeHue AByx JI2.2 J12.3
IUIOCKOCTeH. PaccTosiHUE OT TOYKHM 10 MIIOCKOCTH. /JIek/

3.2 B3anMHoOe pacnosioxkeHue JByX NpsIMBIX B IpOCTpaHCcTBe. PaccTosHue 1 2 JI1.1 J11.2J12.1
MEXIY CKpEIMBAIOIUMUCS NpMBIMU. PaccTosiHIE OT TOUKH 10 JI2.2J12.3
npsiMoit /JIex/

33 [Tapamerpuueckoe, KAHOHUYECKOE ypaBHEHHUE MPSMOI B IPOCTPAHCTBE. 1 2 JIT.1 JI1.2J12.1
YpaBHeHHe MpsIMON, IPOXOAIIel Yepe3 1BE 3aJaHHbIE TOUKH. J12.2J12.3
[Tapamerpuueckue, ob1iee ypaBHEHHS IUIOCKOCTH. Y paBHEHUE
TUIOCKOCTH, TIpoXoasuied uepe3 Tpu Touku /I1p/

34 B3aumHoe pacnonoxenue npsMoi U miIockocTu. Bzanmuoe 1 2 JIT.1JI1.2J12.1
pacroiokeHue AByX IockocTel. IIpsmas kak IMHYA epecedeHus IByX J12.2J12.3
II0CKOCTeH. PaccTosiHue OT TOUKH 10 MIOCKOCTH. PaccTosiHUE OT TOUKH
JI0 TIpSIMO#. BeIUucieHne yriioB MEXy NPSMBIMHU M TUTOCKOCTSIMH.

Paccrosare Mexy ckperuBaronmmMucs npsimbivu /ITp/

3.5 KontponsHas paboTa 1o TemMe «YpaBHEHHS IPSIMOH U IIIOCKOCTH B 1 2 JI1.1 JI1.2J12.1
npoctpanctsey /I1p/ J12.2J12.3

3.6 [Ipsimast TMHYSA U TUIOCKOCTB: CUCTEMBI KOOPAMHAT; NIEPEX0/] OT OJHON 1 0,2 JI1.1 J11.2J12.1
CHCTEMBI KOOPJMHAT K APYrod; ypaBHEHUE NIPSIMOM JIMHUU M IUIOCKOCTH B J12.2J12.3
MIPOCTPAHCTBE; B3aMMHOE PACHOI0KEHNE MPSAMBIX M TUIOCKOCTEH B
MIPOCTPaHCTBE; MpsiMas B pocTpancTse /Cp/

Pa3nen 4. IIpeodpa3oBanue KOOPAMHAT

4.1 [IpeobOpazoBanusi koopAuHAT B ah(HUHHBIX CHCTEMaX KOOPIUHAT. 1 2 JI1.1 J11.2J12.1
[IpeoGpa3oBanusi KOOpAWHAT B MPSMOYTOJIBHBIX CHCTEMAaX JI2.2J12.3
koopauHaT /JIex/

4.2 Iepexon ot omHOM apPUHHOH (TIPSIMOYTOIBEHOM) CHCTEMBI KOOPAMHAT K 1 0,2 JIT.1 JI1.2J12.1
JIpYroii; OpTOrOHANbHBIE MATPHIIBI U TPEOOPa30BaHUS MPSIMOYTOIBHBIX J12.2J12.3
koopnunat /Cp/

Pasnen 5. Kpusbie BToporo nopsigka
5.1 Kpugsie Broporo nopsiaka. dmurc. ['unep6ona. [Tapadora /Jlex/ 1 2 JI1.1 J11.2J12.1
J12.2712.3

5.2 OproroHanbHas KiIaccu(UKaIys KPUBBIX BTOPOTO mopsiaka. [Ipusenenne 1 2 JI1.1 J11.2J12.1
YpaBHEHUs KPHBOH BTOPOTO MOpPAAKa K KaHOHHYeCKOMY Buay /JIex/ J12.2J12.3

53 YpaBHeHue siurca, runep0osl, mapadosnst /IIp/ 1 2 JI1.1 J11.2J12.1

JI2.2J12.3

5.4 [IpuBenenue ypaBHEeHHsI KPUBOM BTOPOTO MOPSIIKA K KAHOHUYECKOMY 1 2 JIT.1JI1.2J12.1
BU/Ty OPTOTOHAJIBHBIME IpeoOpa3oBanmsamu /I1p/ J12.2J12.3

5.5 KonTtponsHast pabota no Teme «KpuBble BTOpOro mopsiIKay» 1 2 JIT.1 JI1.2J12.1
Mp/ J12.2J12.3

5.6 JIuHUM BTOPOTO MOpsAIKA: KBaAPaTUIHbIC (DYHKIIUH HA IUIOCKOCTH U HX 1 0,4 JIT.1JI1.2J12.1
MaTpPHIIBL; IUIMIIC, THIIepOoa 1 napadona. OpToroHaNbHBIC HHBAPHAHTEI JI2.2J12.3
KBaJIpaTUIHBIX (PYHKIWH; IPUBEJCHUE YPABHEHHSI JIMHUH BTOPOTO
MopsiAiKa K KAHOHMYECKOMY BHY; MlepecedeHue JUHUN BTOPOTO MOPsAKaA C
MPSIMOI1; LIEHTPBI JINHUI BTOPOTO MOPSIIKA; aCUMIITOTHI U CONPSKEHHbIE
JIMaMeTPhI; TTIaBHBIC HAIPABIICHHUS U TJIaBHBIEC THAMETPHI; OCH
cummetpun /Cp/

Pa3znen 6. [loBepxHOCTH BTOPOrO NMOPSIAKA
6.1 00630p nmoBepxHOCTEi BTOporo nopsaixa /JIex/ 1 2 JI1.1 J11.2J12.1
JI2.2J12.3
6.2 YpaBHeHHs TOBEPXHOCTEH BTOporo nopsiaka /TIp/ 1 2 JIT.1JI1.2J12.1
J12.2712.3
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6.3 [IpuBenenue ypaBHEHHs TIOBEPXHOCTH BTOPOTO MOPSIAKA K 1 2 JIT.1 JI1.2J12.1
KaHOHMYECKOMY BUIY OPTOTOHAJIBHBIMU MpeoOpa3zoBanusimu /I1p/ J2.2J12.3
6.4 KonrponeHas padota 1o reme «IloBepxHOCTH BTOpOTro nopsiakay /Ip/ 1 2 JI1.1 J11.2J12.1
J12.2J12.3
6.5 [ToBepxHOCTH BTOPOTO MOPsi/IKA: TEOpEMa O KAHOHUYECKUX YPABHEHHUSAX 1 0,4 JIT.1JI1.2J12.1
MOBEPXHOCTEH BTOPOTO Mopsika (0e3 JoKa3aTeNbCTBA); HIUTUIICOUIBI; J12.2J12.3
runepOOoI0UIbl; TapaboTOUIbl; IUIUHAPEL; KOHUYECKHE CeUCHUS;
HpSIMOJIMHEHHbIE 00pa3yIoNye; OPTOrOHANbHAs KiIacCU(HUKALINSA
MOBEPXHOCTEH BTOpOro mopsinka. /Cp/
Pa3gen 7. Mnasi koHTaKTHas1 padora
7.1 VHnuBuayanbHbIe KOHCYIBTAINH, TeKyIHit KoHTpos /KP/ 1 9,4 JI1.2J712.2 J12.3

6. POHJI OIEHOYHBIX CPEJACTB

6.1. Hepeqem, BU/I0B OLICHOYHBIX CPE/ICTB

KontponsHble paboTHI.
Bormpocs! k 3K3ameHy.

6.2. TunoBbIe KOHTPOJJIbHBIC 3A1AHUA U MHBIC MATCPHAJIBI 1J1d TeKymeﬁ aTTreCTalluu

IlepeyeHb KOHTPONBHBIX PabOT:

Kontponsnas padora Nel — BektopHas anreopa.

Kontponsnas pabota No2 — YpaBHEHHE IPAMOI HA IIIOCKOCTH.

Kontponsnas pabora Ne3 — YpaBHeHUsI IPSIMO# U TIIOCKOCTH B IPOCTPAHCTBE.
KonTtpomnsHast padbota Ne4 — KpuBbie 1 MOBEpXHOCTH BTOPOTO MOPSIKA.

TumnoBsie KOHTPOJIbHBIC pa60TbI JUTSL TEKYHICTO KOHTPOJIA NPUBEACHBI B IIPUIOKCHNUU.

6.3. TumoBBIe KOHTPOJIBLHBIE BOMPOCHI H 3aJaHHS /IS MPOMEKYTOYHOH aTTeCTANUH

Bompoces! k sx3aMeHy

1. Bekropel. Onpenenenue BekTopa. PaBeHcTBO BekTOpoB. KOMIMHEapHOCTh U KOMIUIAHAPHOCTh BEKTOPOB.

2. Jluneiinple onepanuu Hall BeKTopaMu. JIuHeiHas KoMOMHALUS BEKTOPOB.

3. IIpennoxxeHne o KoIIMHEApHBIX BekTopaX. CBOMCTBA IMHEHHO 3aBUCHMBIX U HE3aBUCHMBIX CHCTEM BEKTOPOB.
4. Kputepuii nuHEeHHOM 3aBUCUMOCTH CHUCTEMBI U3 OAHOTO, IBYX, TPEX BEKTOPOB. JIMHEIHAs 3aBUCUMOCTb YETBIPEX
BEKTOPOB.

5. basuc. ba3sucel Ha npsIMOi, MIOCKOCTH, B MpocTpaHcTBe. KoopauHaTel BekTopa B Oasuce. CioxkeHHe BEKTOPOB U
YMHO’KEHUE BEKTOPA HA YHUCIIO B KOOPJUHATAX.

6. A¢¢urHasS cucTeMa KOOPAMHAT Ha INIOCKOCTH M B MIPOCTPAaHCTBE. KOOPIMHATHI TOUKH.

7. Koopnaunate! BekTopa. IIpsiMoyrosibHasi cucteMa KOOPAMHAT HA IUIOCKOCTH U B IPOCTPAHCTBE.

8. Jlenenue oTpeska B 3aJaHHOM OTHOIIECHHU.

9. INonspHas cucrema KOOpAUHAT HA INIOCKOCTU U B IIPOCTPAHCTBE.

10. OmnpeneneHne U CBOUCTBA CKATIPHOTO MPOU3BEICHUS BEKTOPOB. 3alHCh B KOOPIUHATAX.

11. Jlnuna BekTopa. PaccrosHue Mexay AByMsl TOUKaMH. YTOI MEXAY BEKTOPAMHU.

12. BekropHast oproroHanbHasi NPOEKLUs U CKaJIspHAs MPOEKLUS BEKTOpa Ha OCh.

13. CBs3p KOOpAMHAT B 0a3nce M CKAJISAPHBIX IPOEKIHIi 3TOTO BEKTOpa Ha OCH KOOPAMHAT.

14. OpueHTauus NpsIMOH, IIOCKOCTH, pocTpancTBa. [lpaBeie u jeBble 6a3uchl. [100KUTENbHO OPUEHTUPOBAHHBIE U
OTpHULIATENHFHO OPHEHTHPOBAHHbBIEC 0a3KCHI.

15. [Tnomazne opreHTHPOBAHHOTO MapauienorpaMma. OOBbEM OPHEHTHPOBAHHOTO MapaluleIeHHIea.

16. OmnpeneneHne U CBOWCTBAa CMEIIAHHOTO NPOU3BEICHHUS BEKTOPOB. BhIpaxkeHHe CMELIAHHOTO MPOM3BEICHHS
BEKTOPOB 4Yepe3 KOOPAUHATEI COMHOXKUTENEH.

17. OnpezneneHue U CBOWCTBA BEKTOPHOIO IPOU3BENECHUSI BEKTOPOB.

18. BelpaxceHue BEKTOPHOIO IPOU3BEIECHUS BEKTOPOB Y4epe3 KOOPAUHATHI COMHOKUTEICH.

19. O6mee nonarue 00 ypaBHEHUSIX. AnreOpandeckue JUHUHM U MOBEPXHOCTH.

20. ITapameTpuueckue ypaBHEHUs NPSAMOM M MIIOCKOCTH.

21. BekropHble ypaBHEHUS MPSIMOH U IJIOCKOCTH.

22. Kpurepuii napannenbHocTy miockocred. Kpurepuii napanneabHOCTH IPsAMBIX Ha miockoctu. Kpurepuit
KOMITTaHAPHOCTU BEKTOpPA MIOCKOCTH.

23. VYpaBHeHus npsAMoi B npocTpaHcTBe. IIpsimMas Kak JIMHUS NEepeceueHrue OBYX IIIOCKOCTEH.

24. Kanonuueckoe ypaBHEHHE NPSMON B IIPOCTPAHCTBE.

© ®I'BOY BO «Henl'V»




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

MIMHOBPHAYKHU POCCHU
@” denepanbHOE rOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

Pabouas nporpamma AUCIMIUIAHBI "AHATUTHYECKAst TEOMETPHS" 110 HAIIPABJIEHHIO IIOATOTOBKH (CHEIUATBHOCTH)

03.03.02 "duzuka" HanpasnerHoctH (poduimo) Guzuka GPI'BOY BO «Uenl'Y» crp. 7
25. VYpaBHeHHE IPSMOMH, POXOJAIEH Yepe3 ABE TOUKU. YPABHEHHE IUIOCKOCTH, IPOXOIAIIEH Yepe3 TPU TOUKU.
26. [omynpocTpaHCTBO, ONpeaensieMoe MIOCKOCTbI0O M HOPMAJIBHBIM BEKTOPOM 3TOH MIIOCKOCTH.
27. [Tonynnockocts, onpenensiemasi NpsIMOA U HOPMAJIBHBIM BEKTOPOM 3TOU MPSIMOM.
28. PaccrostHre OT TOYKH 70 TUIOCKOCTH.
29. PaccrosiHue OT TOYKM A0 NPSMOM B IPOCTPAHCTBE.
30. PaccrosiHie Mexny CKpelMBAIOIIUMUCS MPSIMBIMU.
31. Yroa MexIy ABYMS IUTOCKOCTSIMH. YTOJ MEXIY ABYMs NPSAMBIMH B IPOCTPAHCTBE. YTOJ MEXTY MPSIMOU U
IUTOCKOCTBIO.
32. YpaBHeHHEe TEePHEHANKYISIPa, OMYLIEHHOTO M3 TOUKU Ha MPSMYIO.
33. VYpaBHeHHEe OOILIEro MeprneHIuKynsapa K AByM CKPELIUBAIOMIUMCS MPSIMbIM.
34, VYpaBHeHHE MPOEKINH NPSIMON HA MIOCKOCTb.
35. IMTygox mpsiMeIx. CBsI3Ka U ITy9OK IIOCKOCTEH.
36. Iepexox ot omHOW ad(hUHHON CHCTEMBI KOOPIMHAT K JPYrOd C TEM K€ Ha4aJoM.
37. Iepexox ot omHOW ah(UHHON CHCTEMBI KOOPIMHAT K IPYroll ¢ M3MEHEHWEM Hadajia KOOpIUHAT.
38. Ilepexon oT 0gHOMN NMPSIMOYTOJBHOM CHUCTEMBI KOOPIUHAT HA INIOCKOCTU K JPYrod MpsMOYTOJIbHON CHCTEME
KOOpAMHAT.
39. Omnpezenenue sunca. KaHonnueckoe ypaBHEHUE 3JUIMIICA.
40. JlupexTopuanbHOe CBONCTBO 3IIIUIICA.
41. OnTryeckoe CBOICTBO AIUIHIICA.
42. Omnpenenenue runepOosnsl. KaHOHHUECKoe ypaBHEHUE TUNEPOOIIbL.
43. JlupexTopuanbHOe CBOHCTBO TUIIEpOOIIHI.
44. OnTnaeckoe CBOHCTBO THUIEPOOIIEL.
45. Omnpenenenne napadonsl. KanHoHndeckoe ypaBHEHHE MapaOoIbL.
46. OnTHyeckoe CBOMCTBO MapaboJIbl.
47. INonsipHOE ypaBHEHME >IUTHIICA, THHIEPOOIBI U MTapaOOIIbL.
48. A¢¢unnBIe IpeoOpa30BaHUS MIOCKOCTH W IMPOCTPAHCTBA.
49. Addunnas kmaccubHUKaIKs KPUBBIX BTOPOTO MOPSIKA.
50. DJUIMTICOU]I: KAHOHUYECKOE YpaBHEHHE, CBOMCTBA, CEUEHMUS.
51. OIHONOJOCTHBIN TUIIEPOOJION: KAHOHUIECKOE ypaBHEHUE, CBOWCTBA, CCUCHUSI.
52. JIBYNOJIOCTHBINH THNEepOOIOn: KAHOHMYECKOE YpaBHEHHE, CBOMCTBA, CEUEHHUS.
53. Konyc Broporo nmopsiaka: KaHOHHYECKOE YpaBHEHUE, CBOWCTBA, CEUECHUSI.
54. DNMUNTHYeCKUi mapadosion]: KAHOHWMIECKOE ypaBHEHHE, CBOWCTBA, CCUCHUSI.
55. lunepGonmuecknii napaboIONa: KAHOHMYECKOE YPaBHEHHE, CBOICTBA, CEUEHMUS.
56. Hunuuapel BTOPOro mopsiaka: KaHOHUYECKUE YPaBHEHUs, CBOMCTBA, CEUECHUSI.
57. IToBepxHOCTH BpallleHHUS.
58. Teopema o mpuBeIeHUN OOIIET0 YpaBHEHHsI BTOPOTO MOPSIKA K KAHOHHYECKOMY BHIY.
59. Teopema 06 OpTOrOHAIBHON KiIacCHU(UKALUKN TOBEPXHOCTEH BTOPOTO MOPSIIKA.

6.4. Kpurepun oueHuBaHus

BannbHO-pedTHHIOBas cUCTeMa OLEHKH 3HAHUM CTYy[EeHTa 110 IUCIMIUIMHE BHICTPauBaeTCs Ha OCHOBE 0aJJIOBOM OLICHKU
Pa3IUYHBIX (OPM JSSITENBHOCTH CTYNEHTOB. [[JIs OIIEHKH 3K3aMeHa CyMMHUPYIOTCS OalIbl ceMecTpa M dK3aMeHa.

OrneHuBaHNE CTYCHTA [IPU TEKYIIEM KOHTPOJIE BEIETCS IO HECKOIBKUM (hopMaM:

. AxTHBHas paboTa CTyneHTa Ha 3aHATHU. OLEHMBAEeTCS BBIXOJ CTYJIEHTa K JOCKE WM €ro pabdoTa Ha MecTe B 1
6asut, HO He Oosee 10 3a cemectp.

. Beimonnenue nomamHux 3azanuil. IIposepsiercst BHIIOIHEHUE NOMAIIHUX 3alaHuil 5 pa3 B CEMECTpe, 3a KaxJ0e
BBITOJIHEHHOE 3aJaHKe CTYAEHT MOJIydaeT MaKCUMyM 2 Oaia.

. BeInonHeHne KOHTPOIBHBIX PadoT.

OneHrBaHNE BBIMIONHEHUS JoMatHel padoTs (0-2 6amoB):

2 fanna - 3aJaHUe BHIIOJIHEHO B MOJHOM 00bEMe, MOJYYCH MPAaBUIBHBII OTBET;

1 6aJut - moTyIIeHsI OMHUOKK B BBIOOPE (OPMYI HIIM B MATEMaTHUSCKHX pacueTax; 3aJlaHie PEIIeHO He B TIOJTHOM;
0 6anIoB - CTyAEHTOM 3a/IaHHE HE PEIICHO.

HaunMeHoBaHHUE M KpaTKOE COAEpKaHIE KOHTPOIBHBIX MeponpuaThii (MakcHManbHOE KOJMYECTBO OaJlIoB)

1. KonTponpsHas pabora mo teme «BekropHas anrebpa» (15 6amnos)

2. KontponpHas pabora o Teme «YpaBHEHHE NPSIMOH Ha MIOCKOCTHY (15 GainoB)

3. KoHnTtponbHas paboTa 1o teMe «YpaBHEHHS MPSMOM U TUIOCKOCTH B TIpocTpaHcTBe» (15 6amios)
4. KonTponbsHas pabdora mo teme «KpuBble 1 TOBEpXHOCTH BTOPOTO mopsakay (15 0amios)

Hroro 60
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OrneHrBaHNE BBIMOTHEHUST KOHTPOJIBbHOHM paboThl Nel - Ne4 (0-15 6amnnoB):

15 6amtoB - BeImostHEHO 95-100 % 3amaHuid, JaHO MOJHOE, Pa3BEPHYTOE PEIICHHE;

11 - 14 6amnoB - BemonHeHO 70-94 % 3aaHuii, JaHO MPaBWIBLHOE PEIICHNE; OJHAKO OBLTH JIOMYIIIEHBI HETOYHOCTH B XO7IC
perreHus

7 - 10 6annoB -BeimonHeHo 50-69 % 3anaHuii, 1aHO HETIOJIHOE PEIICHUE, B OTBETE COJNEPIKUTCS OIIMOKa

3 - 6 6ayut -BemoaHEHO 20-49 % 3amaHunii, OTBET OTCYTCTBYET WM HETIOJHBIH, TIPH PEIICHUH JOIYIICHBI CYIIIECTBCHHBIC
OIINOKH

0 - 2 6amnos - BemmonHeHo 0-19 % 3amaHuii, OTBET OTCYTCTBYET MIIU HETIOJHBIH, IPH PEIICHUH JOMYILIEHBI CYIIECTBEHHbIE
OIIHOKU

OK3aMeH NPOBOJUTCS B IPUCYTCTBUU MIPENOAaBaTeNs U MPeANoaaraeT pelleHre 3aad U pa3BepHYTHII, IIONHBIN OTBET Ha
TEOPETUYECKUE BOIPOCKL. Bompock! cocTaBiisores ¢ yuéTOM MaTepHaia, IpOHIeHHOTO KaK Ha JIGKUUOHHBIX 3aHATHUSX, TaK U
Ha MIPaKTHYECKUX 3aHATHAX. Bpems, OTBOIMMOE Ha BBITIOJIHEHHE UTOTOBOH paboThl, 90 MUHYT.

OrieHrBaHNE OTBETA HA DK3aMcHE:

15 - 20 6aoB — 00yJAOMIUHCS MOCIESIOBATEILHO, TPAMOTHO H JIOTHYECKH CTPOMHO M3JIaraeT MaTepuall; BiajceT
OCHOBHBIMH MaTeMaTHYECKHUMH METOJIaMH U aNTOPUTMAMH PELICHUS 3a/1a4; YMEET CTPOUTh MaTeMaTHUECKIE MOJIEIIH,
YBSA3BIBATh TEOPHUIO C IPAKTUKOM, TIOKa3bIBAET YMEHUE IPUMEHATH 3HAHMUS.

10 - 14 6aoB — 00yJarOIIUICS TPAMOTHO | IO CYIIECTBY M3JIaraeT MaTepHall; BIaJeeT OCHOBHBIMH MaTeMaTHICCKUMH
METOJaMU; He JOMYCKAET CYIIECTBEHHBIX OIMMUOOK, HO HCIIBITHIBAET 3aTPYAHEHUS B BEIBOJAX M JOKA3aTEINbCTBAX; YMEET
MPUMEHSTH OCHOBHBIE TIOJIOXKEHUS U (POPMYIBI AJISl pEIICHUS 3a1a4.

5 - 9 6annoB — 00y4JAaIOIIKICS HMEET 3HAHUSA TOJIBKO OCHOBHOTO MaTepHalia, HO He YMEeT JeaTh BHIBOJIOB U J0KA3aTeNbCTB;
JIOITYCKAeT OMMOKH, IPUBOJUT HENOCTATOYHO MPaBHIIbHBIE (POPMYITHPOBKH; C TPYJIOM YBSI3BIBAET OCHOBHBIC MTOJIOKEHUS C
IIPAKTUKOM.

0 - 4 6annoB - oOyyaroLuiicss He 3HaeT OCHOBOIIOJIArarolIMX BOIIPOCOB U3y4aeMOro Kypca WM 3HaUUTeIbHON YacTu
MPOrPaMMHOTO MaTepHaja; JOIMyCKaeT OMHOKH, OOHAPY)KHBACT HEYyMEHUE WX UCTIPABIIATE; HE MOXKET YBSI3aTh TCOPHIO C
IIPAKTUKOM.

HToroBas orjeHka BEICTaBIAETCS MO OampHON cucteMe. CyMMUPYIOTCS OaJUTBI, TOydEeHHBIC 32 KOHTPOJIBHBIC Pa0OTHI,
JOMaIrHue paboTHI U 32 aKTUBHYIO Pa0OTY Ha 3aHATUSX, OaJUIbL, IOJyYCHHBIC Ha SK3aMeHe. ITOroBast OLleHKA BBICTABIICTCS
no 100-6annbHOM MmIKane, UCXOIs U3 MOJTy4eHHON CyMMBbI OalIoB:

Ot 0 0 49 GannoB — KHEYIOBICTBOPUTEIHLHO

Ot 50 1o 69 GannoB — «yHXOBIETBOPHTEIHLHOY

Ot 70 1o 90 6amIoB — «XOPOILIO»

Ot 91 1o 100 6anIoB — OTIUIHO

7. YHAEBHO-METOIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIMIIJIMHBI (MOZY JIS1)

7.1. Pexomenayemasi 1uTepaTypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTODHI, 3arnaBue UznarensctBo, Pecypc

JI1.1 | CmupnoB 1O. M. COOpHUK 3a/1a4 M0 aHAIUTHYECKON TeOMETPHH U JIMHSHHON Mocksaa : Jloroc, 9bC
anredpe: COOpPHUK 3a7a4 U YIPAKHESHAH 2005
(https://biblioclub.ru/index.php?page=book&id=84738)

JI1.2 | Anexcanapos I1. C. | Jlekuuu mo aHaIUTHYECKOH TEOMETPUH, TIOIIOTHEHHBIE CaHKT- 3BC
HEOOXOAUMBIMH CBEACHHUSAMH U3 aJreOphI C IPHIOKESHHEM IerepOypr :
coOpaHus 3a/1a4, CHa0)KEHHBIX PEIICHUSIMU, COCTABICHHOTO Jlans, 2022
A. C. ITapxoMeHKO
(https://e.lanbook.com/book/183619)

7.1.2. JlonoiHUTEIbHAS JIUTEPATYPA

ABTOpBI, | 3ariaBsue W3parenserBo, Pecypc
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI2.1 | Ananusa JI. A, COOpHUK 33124 110 aHATUTHIECKOI TeOMETPHUHN U JIMHEHHOI Mockaa : Jloroc,
I'yceitn-3age C. M., |anrebpe: yueOGHOe mocobue 2005
JlpiaHukoB U. A.,
Manyiinos B. M.,
Munmmnonmmkos /1.
B., CmupHoB 0. M.
JI2.2 | bexnemumesa JI. A., | COOpHHK 3a7a4 10 aHATTUTHYECKON TeOMETPUHN U JIMHEHHON CaHKT- 9bC
bexnemumies J[. B., |anreOpe: yueOHOE mocoOue i By30B IetepOypr :
[erposuy A. 1O., (https://e.lanbook.com/book/341228) Jlanb, 2023
Uybapos U. A.
JI2.3 | bexnemumues /1. B. Kypc ananutuyeckoit reomerpun 1 TMHEHHON anreOpsl: yueOHUK | CaHKT- 9BC
JUTS BY30B IerepOypr :
(https://e.lanbook.com/book/402917) Jlanb, 2024

7.3 Ilepedyenb HHGOPMALMOHHBIX TEXHOJIOT I

7.3.1 IlporpammHoe obecnieyenune

LMS Moodle

OpenOffice

7.3.2 lIpodeccuonanbHbie 6a3bl AAHHBIX U HHGOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. Hayunast snextponnas ouonmoreka eLIBRARY .RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : nHayunast
3NeKTpoHHAs OubmmoTeka : caifT. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pesxxum mocrtyma: i 3aperiucTpup.
N0JIb30BaTeNel. — TEKCT : 2IEKTPOHHBIH.

2. TH®OPMMUO [DneKTpOoHHBIH pecypc] : IMeKTPOHHBIN CIIPaBOYHUK [00ecIeyeHre BceX THIIOB 00pa30BaTEIbHBIX
YUIpexIeHUI HOPMAaTUBHBIMH, METOAUIECKIMH, HAydHO-IIpakTHYecKUMHU MaTepuatamu]. — URL: http://www.informio.ru/

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCIUITIJIMHBI (MOJY JISA)

Jis peanu3anuy TUCIUIUIMHBI UCTIONB3YIOTCS Y4eOHbIE ayAUTOPUH JUTS IPOBECHHUS 3aHATHH JIEKITAOHHOTO THIIA, 3aHATHI
CEMHHApPCKOI'0 TUIA, TPYIIOBBIX U MHAWBUYaJIbHBIX KOHCYJIBTALMM, TEKYLLIETO KOHTPOJISA U MPOMEKYTOUYHOU aTTeCTalluu, a
TaKKe OMEUICHUS Il CAMOCTOSITENIbHOM paOoTHI.

Y4eOHbIe ayTUTOPUH YKOMILICKTOBAHBI CIICIIAAN3UPOBAHHON MEOCIIBIO M TEXHUYECKUMH CPEICTBAMU O0yICHHS
(MyNbTUMEANIHOE YCTPOUCTBO, MTPOEKTOP, HOYTOYK HIJIM CTAIIHOHAPHBINA KOMIIBIOTED).

IToMemeHust 11 CaMOCTOSTENBHOM PabOTHI 00YJAIONIMXCSl OCHAIICHBI KOMITBIOTEPHOH TEXHHUKOH C IMOIKITIOUYCHAEM K CEeTH
"WuaTtepHer" 1 oOecriedeHHeM JIOCTyIa B 3IEKTPOHHYIO HH(POPMAIIOHHO-00pa30BaTENBHYIO Cpely YHHBEPCHUTETA.

JUi1s mpoBeneHus 3aHATUH JISKIIMOHHOTO TUIIA NIPEIJIAraloTCs HabOPhl IEMOHCTPALMOHHOTO 000PYIOBaHUS U y4eOHO-
HaIJIAAHBIX TTOCOOMH (TIpe3eHTaINH, paciioiokeHHbIe B cucteme LMS Moodle).

9. METOAUYECKHUE YKA3AHUA 1JI51 OBYYAIOIIIUXCSA IO OCBOEHUIO JUCHUITIMHBI (MOAY JI5T)

IMpn n3ydeHnn qaHHON TUCIIUIIIMHEI HCIOIB3YIOTCS JIEKITMOHHBIE, MPAKTHYCCKUE 3aHATHS U CaMOCTOSITeNTbHAs paboTa
crymeHTa. Ha eKIMOHHBIX 3aHATHAX MIPEIoAaBaTeNb H3JIaraeT OCHOBHOE COZlepKaHue TeM mporpaMMsl. [IpopaboTky
JIEKIIMOHHOTO MaTepuaa CTy[EHTY JKellaTelIbHO IPOBOJUTH KaK MOCHE KaXKI0TO 3aHATHS, TaK U MO 3aBEPIICHUIO TEMBI. JTO
IIO3BOJIMT CBA3aTh BOCIMHO IIOJIY4CHHBIE CBEJCHUS M COCTABUTH LICIbHYIO KADTHHY.

Ha npakTuueckux 3aHATUAX PACCMATPUBAIOTCS OCHOBHBIE METOABI U IPUEMBI PEILICHUS 3a7a4 AaHATUTUYECKOM FeOMETpUH.
Pexomenayercs nepen Kax/IbpIM IPAaKTUUECKUM 3aHATHEM BBIIIOJHHUTD JOMAILIHEE 3aJaHUE, YTO [103BOJIUTD JIy4llle YCBOUTh
HpeAbIIYIINI MaTepyal, U U3ydUTh JEKIIUOHHBIN MaTepual o npejacrosiueil reme. CTyneHTy *KenaTeIbHO MPOSIBIATH
AKTHBHOE YJacTHe Ha NIPAKTUYECKHUX U JICKIMOHHBIX 3aHATHAX, 33/1aBaTh BOMPOCH, ITOCKOJIEKY YMEHIE 000CHOBEIBATE CBOIO
TOUKY 3pEHUS, HAX0KJEHUE KOMIPOMHCCHOIO PEILEHNS B 3TUUECKH BBIIEPAKAHHOM JUCKYCCUU HE TOJIBKO BaXKHO VIS
JIy4lIEro yCBOCHHUS MaTepualla, HO U LEHUTCS B PEaJIbHOM KU3HU.

Ba)kHBIM MOMEHTOM NPH U3y4EHUH JIF000H AUCIUILUINHEI SBISIETCS] OPTaHU3aIMs CAMOCTOSTEILHON paboTsl. [Ipu ocBoeHNN
MaTepuala He CIIeyeT CTPEMUTHCSA K MEXaHHIeCKOMY 3alIOMHHAHHIO ITPUBEICHHBIX OIPeIeNIeHNH, (OPMYITNPOBOK
MOJI0KEHUH, ecy TpeOOBaHUS MPSIMO HE yKa3bIBAIOT HA 3T0. BronHe 3¢ GeKTHBHOM MOXKET 0Ka3aThCs MOMBITKA MOHSTh CYTh
SIBJICHUS], BBIPAOOTATh CBOE OTHOLIEHHE K HEMY, OITMPAsCh Ha MaTepuall, COJEPKAILNICI B pEKOMEHIOBAHHOM JINTEpaType.
Cka3zanHOe 0c00eHHO 3(PEKTHBHO, KOTJa PeUb UJIET O TAKMX TPEOOBAHUSX, KAK «ITOHIMAET» WIN «UMEET IIPE/ICTaBICHHEY.
HamnpoTus, eciut CTyIeHT UMeeTe JeI0 ¢ TpeOOBaHUEM K AESTENBHOCTH «ITOJDKEH YyMETh», TO PEKOMEHIYeTCs
MOYIIPAXKHATHCS B COOTBETCTBYIOLIEM BUJIE NEATENBHOCTU. Bee 9T0 MMeeT HeNoCPEACTBEHHOE OTHOIEHHE K IIOATOTOBKE K
IIPAKTUYECKUM 3aHATUAM.

© ®I'BOY BO «Henl'V»




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

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouas nporpamma AUCIMIUIAHBI "AHATUTHYECKAst TEOMETPHS" 110 HAIIPABJIEHHIO IIOATOTOBKH (CHEIUATBHOCTH)

03.03.02 "duzuka" HanpasnerHoctH (poduimo) Guzuka GPI'BOY BO «Uenl'Y» crp. 10

B ocBoennn mucumMHB! (MOIY/IS) HHBAJIHIAMH ¥ JII[AMU C OTPAHHYCHHBIMH BO3MOKHOCTSIMHE 37I0POBBSI OOJIBIIIOE
3HaueHUE UMeeT UHAUBUAYyanbHas paboTa. [lox nHANBUAYaTbHOM paboTOIl MogpazymMeBaeTcs ABe (GOpMBI B3aUMOJIEHCTBUS C
TpeTioiaBaTelieM: HHIMBUIyalbHas yaeOHas paboTa (KOHCYIbTalllH), T.€. JOMOIHUTEIBHOE Pa3bsICHEHNE Y4eOHOTO
MaTepuala 1 yriyOJieHHOE H3y4eHHEe MaTepraa ¢ TeMH 00yJarolNMHICs, KOTOPBIE B 3TOM 3aHHTEPECOBAHEI, U
WHIVBHIyalbHast BOCHHTATeNbHast paboTa. IHANBUIyaTbHBIE KOHCYIBTAIUH IO IPEIMETY SBIISCTCS BaXHBIM (paKTOpOM,
CIMOCOOCTBYIOIIMM MHAUBUIYaIH3alU OOYYEHHUs U YCTAaHOBIEHHIO BOCIUTATEIBHOTO KOHTAKTa MEXAY MpernojaBaTeeM 1
00yJaromuMcst HHBATHIOM HITH 00yJaroIMMCS C OTPaHMYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI.

ITpu 0Oyderny NHI ¢ OTPAaHNYEHHBIMI BO3MOXKHOCTSMH 3[J0POBBSI MIEKTPOHHOE O0YUICHHE, TICTAHI[OHHBIC
o0Opa3oBaTenbHbIE TEXHOIOTUH MpeIycMaTPUBAOT BOSMOXKHOCTD IIpUeMa-Tepeiaui HHGOPMAIUY B JOCTYIMHBIX IS HUX
dbopmax.

Peanmsanust qUCIMIUIMHEI ¢ TPUMEHEHHEM 3IEKTPOHHOTO 00yJeHHMs, TUCTAHIIMOHHBIX 00pa30BaTeIFHBIX TEXHOIOTHH (faee
— 30, 10T) ocymecTBusieTcs Ha OCHOBaHUHU «I10JI0KEHNUS 0 peann3alii OCHOBHBIX U IOTIOJHUTEIBHBIX 00pa30BaTEIbHBIX
IporpaMM ¢ IPUMEHEHHEM JIEKTPOHHOTO 00YUeHUs U IUCTAaHLIMOHHBIX 00pa30BaTENbHBIX TEXHOIOIHUII B (heaepaabHOM
TOCYIapCTBEHHOM OIOIPKETHOM 00pa30BaTeFHOM YUPEKICHUH BRICIIETO 00pa3oBaHms «esIOMHCKUH rocynapCTBEHHBIA
yHEBepCcHTETY, «I1om0keHNs 0 TopsAAKe 3aUeTa 0OYJIAONIIMCS IT0 OCHOBHBIM MTPO(eCCHOHAIBHBIM 00pa30BaTeIbHBIM
nporpamMmMam Beiciiero oopasosanus B ®I'6OY BO «Uenl V» pe3ynbTaToB OCBOSHHUS B OPTraHU3aLUAIX, OCYIIECTBISIOMNX
00pa30BaTeNbHYIO NEATENLHOCTD, YICOHBIX IIPEIMETOB, KYPCOB, JUCUUILINH (MOIYIeil), IPaKTHK, JOTOIHUTEIbHBIX
00pa30BaTeNLHBIX MPOTPAMM» IMOCPEIICTBOM IEKTPOHHON MH(DOpMaImoHHo-00pa3oBatensHOl cpenst DTBOY BO
«Uenl'Y». B uckmoanuTenbHbIX Cirydasx ((Gopc-Maxkop U T.I1.) IPU peann3aniuy 00pa30BaTeNbHON IESTETFHOCTH C
npumeHenueM 20, IOT MoryT npUMeHSTh KOMIIOHEHTBI, HE BXOAAIINE B IepPeueHb 3IEKTPOHHON HH(OPMAIIIOHHO-
00pazoBaTeIbHOM CperbL.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUSA JTUCIIMITJINHBI OBYYAIOINIUMHUCH C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTSAMMU 31O0POBbSA

OcBoeHHME JAWCUWIUIMHBI HMHBAIWAAMH M JIMIIAMH C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI  OCYIIECTBIISIETCS C
WCIIOJIb30BaHUEM CIECIUAIBHBIX TEXHUYECKUX CPEICTB W WH(POPMAIMOHHBIX TEXHOJIOTHH, MpPEAOCTaBIsIeMbIX PecypcHBIM
y4e0HO-METOIMYECKUM LEHTPOM IO OOYYEHHIO WHBAIMIOB M JIHMII C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH 370poBbs Yenl'V mo
3ampocy oOydaromierocst (MOOWIbHBIE CHENHANbHBIE TEXHUYECKHE CPeICTBA IS JIMI[ C HAPYIICHUAMH 3PEHUS U C
HapyIICHUEM CITyXa, ACCUCTUBHBIC HHPOPMAIIMOHHBIC TEXHOIOTHH ).

[Ipu HEOOXOMUMOCTH /ISl OOYJAIOIIMXCS C HAPYIICHUSMH 3pPEHUS Ha pabOYMX MECTax JUlsl MPOBENCHHS MPAKTHYESCKUAX WIH
nab0paTOpPHBIX 3aHATHH YCTaHABIMBAeTCs CIHELMAIBHOE IPOrpaMMHOE obecreyeHrne (ImporpaMma pedeBOil HaBHUTaLlUH,
peyeBbIe CHHTE3aTOPBI, IKPAHHBIE JIYIIHI).

B yueOHble aymnuTopum oOecreynBaeTcsi OECHpeNsATCTBEHHBIH JOCTYyHn i OOyJalomuXcss C WHBATHIHOCTBIO U C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 370pOBbs. B Kaxkmoil ayauropuu, rae oOydaloTcss WHBANUABI U JIMIA C OTPAaHMYEHHBIMU
BO3MOXHOCTSIMH  3JI0POBbS, TPEAYCMATPUBAETCS COOTBETCTBYIOIIEE KOJMYECTBO MECT /Ui OOY4YalolIMXCSd C  Y4ETOM
HapyIeHU UX 340POBbsI.

Jst OCBOGHUS JVCIUIUTUHBI WHBAIUIAM W JIIAM C OTPaHUYEHHBIMH BO3MOXHOCTSMH 3JIOPOBbBS MPENOCTABISIETCS] JTOCTYIT K
MEYaTHBIM HMCTOYHHMKAM, MMEIOIMMCcs B HaydHoll Oubinmorexke Yenl'Y, ¢ mOMOIIBIO CHENMAJIbHBIX TEXHHUUYECKUX CPENCTB;
JIOCTYIT C MOMOIIBIO CHEIHAIBHBIX TEXHUYECKUX W MPOTPAMMHBIX CPEJICTB K AJIEKTPOHHBIM HMCTOYHUKAM, MPEICTABICHHBIM B
(hopMe INMEKTPOHHOTO TOKYMEHTa B (hoHJe HaydHOU oubimotekn Yenl'Y wiu aeKTpOHHO-OMOIHOTEYHBIX CHCTEMAX.
Y4eOHO-MeTOIMUeCKHe MaTepHajbl Uil OOYJarolIMXCS M3 YHCIa WHBAJIHIOB WM JIUI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH
3II0pPOBbS MPEOCTABISAIOTCS B (OpMax, aZanTUPOBAHHBIX K OTPAaHUYCHUSM HUX 3I0POBbSI U OCOOCHHOCTSM BOCIIPHUSTHS
nHpOpManHH.

Jis MHBANMHUIOB W JIUII C OTPAaHWMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI OCBOCHWE JHMCIUILIMHBI MOYET OBITh YaCTUYHO WITH
MOJTHOCTBIO OCYIIECTBIICHO C MCIIOIB30BAHUEM TUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHH.

IIpu mpoBeAeHUH NPOMEKYTOUHOW ATTECTAIMU IO JUCIMIUIMHE OOYJArONIMMCS C WHBAIMIAHOCTBIO M C OrPaHHMYCHHBIMU
BO3MOKHOCTSIMH 37I0POBBsSI 00ECIIEUMBACTCS MO WX 3asBJICHUIO TPENOCTABICHUE B JIOCTYMHON (hopMe B 3aBHCHMOCTH OT UX
WHAWBUAYATbHBIX OCOOCHHOCTEH WMHCTPYKIMHM O MOPSAKE MPOBENEHHS MPOMEKYTOYHOH aTTECTAallMH, OLEHOYHBIX CPEACTB H
BO3MOKHOCTH OTBETOB Ha 3a/aHusl (IMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MUCbMEHHO IpudTom bpaiins, ¢
WCIIOJIb30BaHNEM YCIIYT aCCUCTEHTa, YCTHO).

[Ipu mpoBeneHNU NPOLEAYPHl OIEHUBAHUS PE3YIHTATOB OOYUEHUS WHBAIUIOB W JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
3M0pOBbS TPEAYCMATPUBAETCS HCIONb30BaHUE MpeAocTaBleHHBIX YenlY wuiaum coOCTBEHHBIX TEXHHYECKHUX CpPEACTB,
HEOOXOJUMBIX WM B CBf3M C HMX WHAMBUAYAJIbHBIMH OCOOCHHOCTAMH. [IpH HEOOXOMUMOCTH HWHBAIWAAM M JIMIAM C
OTPaHUYEHHBIMHA BO3MOXKHOCTSIMH 3/I0POBbsSI IIPEJIOCTABIISETCS JOMOJHUTEIBHOE BpeMs Il MOJrOTOBKM OTBETa Ha 3a/aHus,
MpoIeypa OLEHUBAHUS PE3YIbTATOB O0YUSHHUS TI0 AUCIUIIIMHE MOXKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.

© ®I'BOY BO «Henl'V»




[IpumepHbIe BapuaHTHl KOHTPOJIBHBIX paboT

Koutposnbnas padora Ne 1

1. Ha mutockoctu nansl yetbipe Touku: A(1, -2), B(2, 1), C(3, 2) u D(-2, 3).
Haiinute xoopaunarel Bekropos AD,BD,CD,AD+BD s 6asuce { AB, AC}.

2. IIpoBepuTh IMHEIHYIO HE3aBUCUMOCTh cHCTeMBbI BekTopos d, ={1, -1, 2},
a,={0, 1, 1}, a,={4, 2, 0}.

3. Jlansl yetsipe BepinHbl napauienenunena ABCDA’B’C’D’: A(], 2, 3),
B(1,1,1),C(1,-1,1),B(2, 2, 1). Haiiru:

1) yron mexny Bexkropamu CA u CD';

2) miomaas Tpeyroiasruuka A’D’D;

3) o6bem napautenenuneaa ABCDA’B’C’D’;

4) chepuyeckre KOOpAUHATHI TOUKH A.

Kontponbnas padora Ne 2
1. Harmucats ypaBHeHue cTOpoH Tpeyroiabauka ABC, MenuaHbl v BBICOTHI,
omyineHHbIX u3 BepmuHbl A, ecin A(1, 2), B(2, 3), C(-1,1).

X=1+3t

2. Haliti yrois Mexny mmpsMbIMU nu2x+y-2=0.
y y TIp {y:1—2t y

3. OnpenenuTh B3aMMHOE paciojiokeHne mpsiMeix - X +Y-2=0 u
2X — 2y -2 =0 . Haiiti pacCTOsIHUE MEKITY MIPSIMBIMH.

Kontponbnas padora Ne 3

1. HanincaTth ypaBHEHHE IJIOCKOCTH, TIpoxoasiiei yepe3 Touku A(l, 2, 3),
B(0, 3, 5), C(-1, 5, 4). Haiitu ocnoBanue D BbicoTsr AD Tpeyronbanka ABC.

2. CocTaBUTh ypaBHEHHUE INIOCKOCTH, NEPIIEHANKYISAPHON TNIOCKOCTH

x-1 y-1 z-1

4X +4y -7+ 2=0 wunpoxossiieii uepe3 NpsIMyro

2 3 4
X=3+3t
3. IIpeacraButh mpsmyto 3 Y = 7 — 4t kak nuHHIO IEpeceueHus
Z=—-6+t

IUIOCKOCTeH, mapamuiensHbeix ocaim OX u OY.,

KonTtposnbshas padora Ne 4
1. CoctaBuTh ypaBHEHHE dJUTHIICA, eclii (pokycamu sBisitoTcst Touku (x1,0),

3
a TOYKa (\/§ : 7) MIPUHAJIEKUT JIUIATICY.

2. Onpenenuts appuuHbI THI KpuBoi X° + Y +9Xy +4Xx-4=0.



3. Ilpuectu xpubyro 9x* +13y* +18xy +18x +22y-11=0 «

KaHOHHYECKOMY BHLY.
4. Onpenenuth ahPUHHBIN TUIT TOBEPXHOCTH

x> =9y’ + 6xy +50x —50y -152-100=0,



03.03.02 ®usuka, Puszuka, AHaIUTHYECKAas reomerpus, 2025 rog Habopa, ouHas ¢popma

ITpopekTop 1o yueOHOH paboTte yTBepxkaeHo 24.02.25 A.A. CanamaToB

Y4eHbsIM COBETOM (hU3NIECKOTO (aKyabTeTa

ITporoxon 3aceganus Ne 05 ot 06.02.2025

[Ipencenarens YueHoro coBera
(husuyeckoro paxkynpTeTa COIIaCOBaHO M.A. 3arpeOun

3acenanneM Kadeapbl KOMIbLIOTEPHOI TOMOJOTHU U AJTe0pbl
IIporoxon 3acemanus Ne 5 ot 30.01.2025
3aBenyromui kapenpoi COIJIaCOBAaHO O. B. Mutuua

ABTOp (COCTaBUTEIH) E.A. Coponosa

CTpykTypa pa6oueii mporpaMmbl cO00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1



