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1. HEJIX OCBOEHUSA JUCHUIIJINMHBI

1.

Ju—

3HAKOMCTBO O0YYAIOIINXCS C MECTOM M POJIBI0O MATEMAaTHKN B COBPEMEHHOM MHUPE, MUPOBOH KyJIbTYpe M UCTOPHH;
¢dbopMupoBaHHe JTHYHOCTH OOYUAIOMIUXCS, Pa3BUTHE X MHTENIEKTa U CIOCOOHOCTEH K IOTHYECKOMY U
QJITOPUTMHUYECKOMY MBILUIEHUIO.

1.2 O6y‘{6HI/Ie OCHOBHBIM MaT€MaTH4Y€CKUM MECTO/IaM, H606XO,I[I/IMLIM JJI1 aHajIu3a U MOJCIMPOBAaHUA yCTpOﬁCTB, mpoueccoB

U SIBJICHUH TP ITOUCKE ONTHMAIBHBIX PEIICHUH /IS OCYIIECTBICHNS HAYYHO-TEXHUIECKOT0 ITporpecca U BEIOopa
HaWIy4IIAX CTIOCOOO0B peann3aui STHX PelIeHNH, a Takke 00ydeHne MeToaM 00pabOTKH 1 aHANN3a Pe3yIbTaToOB
9KCIIEPUMEHTANIBHBIX JaHHBIX.

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT:

b1.0.13.02

2.1

TpeOoBaHus k NpeaBapUTEIbHOH IOATOTOBKE 00y4al0LIerocs:

2.1.1

Jucrmmuimaa MaTteMaTndeckuii ananu3 0a3upyeTcs Ha 3HAHUSX, OITyYCHHBIX IPH H3yYeHNH y4eOHBIX TUCIUILTIH
OCHOBHBIX 00II[€00pa30BaTEIbHBIX IPOTPAMM.

2.2

I[l/lClIl/ll'I.]'[l/Il-lbl 1 MPAKTUKHU, ]I KOTOPbLIX OCBOCHHE JAHHOM TUCHHMILIHHBI (MO}Iy.]'ISl) He00X0UMO KaK
npeamecTreyruiee:

221

JuddepeninansHple ypaBHEHUS

222

KomiiekcHbIlH aHaIn3

223

VYueOHas (mpakTHKa MO MOIYYEHUIO IEPBUYHBIX HABBIKOB HayYHO-HCCIEI0BATENbCKOM paboThI)

224

HpOI/IBBOI[CTBCHHaH (HpOCKTHO-TeXHOJIOFI/I‘{eCKaSI) IIpaKTUKa

225

HpI/IKJ'IaI[HbIC IMaKCThbl B MAaTEMATUKEC

3. KOMIIETEHIIMHA OBYYAIOIIETOCSl, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHHUS JUCLIATLIAHBI
(MOYJISA)

YK-1: CniocobeH ocyuiecTBIATh NOMCK, KPUTUYECKUI AaHAJIN3 M CMHTe3 HH(OPMALMH, IPUMEHSTh CUCTEeMHbIH MOAX0/ /151
pelleHus MOCTABJIEHHBIX 32124

Nunukatop 1

VK-1.2. Mcnionp3yeT cucTeMHBIN TOIXO sl pEIICHUS TOCTaBIEHHBIX 3a/1a4

OIIK-1: Crioco0eH NpUMEeHATh (PYHAAMEHTAJIbHbIE 3HAHUS, OJTy4YeHHbIE B 00JIACTH MATEMATHYECKUX U (HJIN)
€CTECTBCHHBIX HAYK, H UCMIOJIb30BATH UX B HpO(l)CCCMOHaJ]bHOﬁ JeATECJbHOCTH

Nnnukatop 1

OIIK-1.1. IIpumensieT hyHIaMEHTAIBHBIC 3HAHUS, TOJYYCHHBIC B 00JACTH MaTEMAaTHICCKUX W (W) €CTECTBEHHBIX

HayK
B pe3yiabTate ocBOEHHMS AUCHUILIHHBI 00yYAIOIIMIiCS T0JIKEH
3.1 |3uars:
3.1.1 | ocHOBHBIE IPUHIUIIB © METOABI CHCTEMHOTO TI0/IX0/1a; OCHOBEI MAaTEMaTHYECKOTO arapaTa, IPUMEHIEMOTO JIIS
pemeHust 33249 B 00J1aCTH MaTeMaTHIeCKUX U (W) €CTECTBEHHBIX HAYK.
3.2 | YmeTn:
3.2.1 | mpUMEHATh METOABI CUCTEMHOTO TTOJIX0/Ia [T PEIICHHUS ITOCTABICHHBIX 3a/1a4; IPUMEHATh (yHIaMEeHTAIbHbIC 3HAHNS,
MIOJTy4YeHHBIE B 00JIACTH MAaTeMaTUYeCKUX U (MJIM) €CTECTBEHHBIX HayK.
3.3 | Bragers:
3.3.1 | HaBBIKaMU BBISBIICHUS HAYYHBIX IPOOJIEM IPEIMETHOH 001aCTH U UCTIONB30BAaHMS aJeKBATHBIX METOIOB JJISI MX
pelIeHHsl; MeTOAaMU MaTeMAaTHUECKUX U (WJIN) IPYTUX €CTECTBEHHBIX HAYK M HABBIKAMH OIICHKU PE3yJIbTaTOB.
4. CTPYKTYPA U COAEP)KAHHUE JUCIHUIIJIMHBI (MO YJIS)
Kon Bun HaunmenoBanue pa3genoB u | Cemectp / | HacoB | Komneren- | JIuteparypa | Wure | Ipumeuanue
3aHATHA | 3aHATHS TeM Kypc UM PaKT.
Pazgen | Pa3gen 1. Bekropnas
ajqredpaHaJ BeKTOpaMu, UX
CBOlicTBA.
1.1 Jlex BexTopsl, OCHOBHBIE IOHSTHUS. 1 4 VK-1 OIIK- | JIL.1JI1.2 2 YK-1.2, OIIK
CucrteMa KOOpAMHAT Ha 1 JI1.3J12.1 -1.1
MIPSIMOM, Ha MJIOCKOCTH, B J12.2
npoctpancTse. JInHelHbIe JI2.3J13.1
oIepauyu HaJl BEKTOpaMHu, UX JI3.2
CBOICTBA.
1.2 Cp BekropHas anredpa Hax 1 37 OIIK-1 JIT.1J11.2 0 VK-1.2, OIIK
BEKTOPAMHU, UX JI1.3J12.1 -1.1
2.2
JI2.3J13.1

JI3.2




1.3 IIp JexapToBa cucrema 11 VYK-1 OIIK- | JIL.1JI1.2 YK-1.2, OIIK
KoopauHaT. BekTropsl B 1 JI1.3J12.1 -1.1
npoctpancTBe. KoopanHaTsl J2.2
BEKTOpa, AJIUHA, IPOEKIUH, JI2.3J13.1
HaNpaBJISIONE KOCHHYCHI. JI3.2
JIuHelHbIEe onepaly HaJl
BEKTOPaMH.

1.4 Jlex Koopaunats! BexTopa, 1yinHa, 4 YK-1 OIIK- JIT.1 JI1.2 VK-1.2, OIIK
MIPOEKIINH, HAIIPABIISAIOIINE 1 JI1.3J12.1 -1.1
KOCHHYCBI. J2.2

JI2.3J13.1
JI3.2
1.5 IIp CkansipHO€ IpOU3BEICHUE 9 VK-1 OIIK- | JIL.1JI1.2 YK-1.2, OIIK
BEKTOPOB. 1 JI1.3J12.1 -1.1
J12.2
JI2.3]13.1
JI3.2

1.6 Jlex CxanspHoe, BEKTOpHOE, 4 VYK-1 OIIK- JI1.1 J11.2 VK-1.2, OIIK
CMEIIAHHOE MTPOU3BEICHNE 1 JI1.3J12.1 -1.1
BEKTOPOB. VX npuioxeHus. 2.2

JI2.3J13.1
JI3.2

1.7 IIp BexTopHoe npousseneHue 9 VK-1 OIIK- | JI1.1 JI1.2 VYK-1.2, OIIK
BeKkTOpoB. CMelIanHoe 1 JI1.3J12.1 -1.1
MIPOU3BE/IEHNE BEKTOPOB. 2.2

JI2.3J13.1
JI3.2
1.8 Kontp.pa |Bekropnas anredpanan 10 OIIK-1 JIT.1 JI1.2 VK-1.2, OIIK
0. BEKTOpPAaMHU, UX CBOMCTBA. JI1.3J12.1 -1.1
2.2
J12.3]13.1
JI3.2
1.9 DOx3ameH | Bexrtophas anrebpanan 20 OIIK-1 JIT.1J11.2 YK-1.2, OIIK
BEKTOpPaMH, UX CBOICTBA. JI1.3J12.1 -1.1
J2.2
JI2.3J13.1
JI3.2
Pasnen |Pasnmei 2. AHajmTH4yeckas
reoMeTpus IVIOCKOCTH

2.1 Jlex IIpocreiimme 3anayun 4 VK-1 OIIK- | JI1.1 JI1.2 VYK-1.2, OIIK
AHAJIUTUYECKON F€OMETPHUH. 1 JI1.3J12.1 -1.1
AdPunHBIE KOOPAMHATEIL. 2.2
®dopmyisl Tpeodpa3oBaHus JI2.3J13.1
KOOpJUHAT. JI3.2

2.2 IIp [pocreiimme 3ama4un 4 VYK-1 OIIK- | JI1.1JI1.2 YK-1.2, OIIK
AaHAJIUTUYECKOW F€OMETPHUU. 1 JI1.3J12.1 -1.1
AdHUHHBIE KOOPIUHATEI. J2.2
®opmyer npeobpa3oBaHUs J12.3J13.1
KOOPJIMHAT. JI3.2

2.3 Jlex Pasnuunbie BuabI 3a1aHUS 6 VK-1 OIIK- | JIL.1J11.2 YK-1.2, OIIK
ypaBHEHUS OPSIMON. YOI 1 JI1.3J12.1 -1.1
MEXy IPSIMBIMU. Y CIIOBUS J2.2
HapajyIeIbHOCTH U J12.3713.1
MEPIIEHANKYISIPHOCTH. JI3.2
paccTosiHie OT TOUYKH JI0
IIPSIMOIA.

2.4 IIp Yroa Mexay npsiMbIMU. 6 VK-1 OIIK- | JI1.1 JI1.2 YK-1.2, OIIK
VYcnoBue napannenbHOCTH U 1 JI1.3J12.1 -1.1
TIePIICHIUKYJIIPHOCTH. J2.2
Paccrosinue Mexay Toukoil u JI2.3J13.1
IPSIMOM. JI3.2




2.5 Jlex Kpussie BTOpOro nopsjaka. 4 VYK-1 OIIK- | JIL.1JI1.2 YK-1.2, OIIK
Kanonuveckue ypaBHEHHUS. 1 JI1.3J12.1 -1.1
IIpuBenenue ypaBHeHUs J2.2
KPHUBOI BTOPOTr0 MOPSIIKA K JI2.3J13.1
KaHOHUYECKOMY BHUJLY. JI3.2
2.6 IIp Knaccudukarus u 4 VK-1 OIIK- | JI1.1 JI1.2 YK-1.2, OIIK
HCCIIEIOBaHUE JIMHUM BTOPOTO 1 JI1.3J12.1 -1.1
NOpSAKA. J12.2
JI2.3J13.1
JI3.2
2.7 Cp AHanuTHYEeCKasi TEOMETPUS 40 OIIK-1 JIT.1J11.2 VK-1.2, OIIK
IJIOCKOCTH JI1.3J12.1 -1.1
2.2
JI2.3J13.1
JI3.2
2.8 Kontp.pa | AHanutuyeckas reoMeTpus 4 OIIK-1 JIT.1J11.2 VK-1.2, OIIK
6. IIOCKOCTH JI1.3J12.1 -1.1
2.2
J12.3]13.1
JI3.2
2.9 Ok3aMeH | AHAIUTHYECKas TeOMETPHS 20 OIIK-1 JI1.1 J11.2 YK-1.2, OIIK
IIOCKOCTH JI1.3J12.1 -1.1
J2.2
JI2.3J13.1
JI3.2
Pasnen | Pasnme 3. Anajmrunyeckasi
reoMeTpus MPOCTPAHCTB
3.1 Jlex YpaBHEHHE MOBEPXHOCTH. 4 VK-1 OIIK- | JI1.1 JI1.2 VK-1.2, OIIK
YpaBHeHHE III0CKOCTH. 1 JI1.3J12.1 -1.1
PacnonoxeHune miockocTy B 2.2
MIPOCTPAHCTBY paBHEHHE JI2.3J13.1
IIOBEPXHOCTHU. Y paBHEHUE JI3.2
miockoct. Pacnionoxenue
IUIOCKOCTH B IIPOCTPAHCTBE.
3.2 IIp YpaBHEHHE MTIIOCKOCTH. 4 VK-1 OIIK- | JI1.1 JI1.2 VK-1.2, OIIK
YacTHble cilydyan ypaBHEHUS 1 JI1.3J12.1 -1.1
ITIOCKOCTH. J12.2
JI2.3J13.1
JI3.2
33 Jlex Pasznuyanble criocoOBI 3a1aHus 4 VK-1 OIIK- | JI1.1 JI1.2 VYK-1.2, OIIK
MIPSIMOM B MIPOCTPAHCTBE. YTOII 1 JI1.3J12.1 -1.1
MeXIy IpsMbIMU. PaccrosHue 2.2
MEXIY CKPEIIUBAIOIIUMUCS JI2.3J13.1
IPSIMBIMH. JI3.2
3.4 IIp Yroa Mexay npsiMbIMU. 4 VYK-1 OIIK- JIT.1 JI1.2 VK-1.2, OIIK
Paccrosnue mexny 1 JI1.3J12.1 -1.1
CKPEIIMBAOIIUMHUCS TTPSIMBIMHU. J2.2
J12.3J13.1
JI3.2
3.5 Jlex B3aumHoe pacnonoxenue 4 VK-1 OIIK- | JIL.1J11.2 YK-1.2, OIIK
MPSMOM U TUIOCKOCTH. 1 JI1.3J12.1 -1.1
PaccrositHue ot ToukH 110 J12.2
IPSMO. J12.3713.1
JI3.2
3.6 IIp [IpoekTBHAS reOMETpUS U ee 4 VK-1 OIIK- | JI1.1 JI1.2 YK-1.2, OIIK
MIPUMEHEHHE B KOMIIbIOTEP-HOU 1 JI1.3J12.1 -1.1
rpaduke. TuIs! mpoexnnii n J12.2
mpeobpa3oBaHue KOOP-JHHAT. JI2.3J13.1
JI3.2
3.7 Cp AHanuTHYECKas TEOMETPUS 20 OIIK-1 JIT.1J11.2 VK-1.2, OIIK
MIPOCTPAHCTBA JI1.3J12.1 -1.1
2.2
JI2.3J13.1

JI3.2




3.8

Kontp.pa
6.

AHanuTHuecKas TeOMeTpHs
HPOCTPaHCTBA

OIIK-1

JI1.1J11.2
JI1.3J12.1
J2.2
JI2.3J13.1
JI3.2

YK-1.2, OIIK
-1.1

3.9

DK3aMeH

AHanuTHYeCKasi FeOMETPUS
HPOCTPaHCTBA

10

OIIK-1

JI1.1J11.2
JI1.3J12.1
2.2
JI2.3J13.1
JI3.2

YK-1.2, OIIK
-1.1

Paznen

Paznen 4. Aniredpa maTpuig

4.1

Jlex

Martpuipl, uX KiacCU(pHKaIHS.
Ornepanuu ¢ MaTpuLaMH.

YK-1 OIIK-
1

JI1.1J11.2
JI1.3J12.1
2.2
J12.3]13.1
JI3.2

VK-1.2, OIIK
-1.1

4.2

Ip

OrnpenenuTens 1 ero CBONCTBA.
Brrunciienue onpenenureneil.

VK-1 OIIK-
1

JI1.1J11.2
JI1.3J12.1
2.2
JI2.3]13.1
JI3.2

VK-1.2, OIIK
-1.1

43

Jlex

OrnpenenuTens U €ero CBONCTBA.
Brruncnenue onpenenureneil.

VK-1 OIIK-
1

JI1.1 J11.2
JI1.3J12.1
J12.2
JI2.3]13.1
JI3.2

VK-1.2, OIIK
-1.1

44

Ip

O6parHast MaTpHLa, MHHOPBI,
anreOpanyecKye JONOIHEHHSI.

YK-1 OIIK-
1

JI1.1J11.2
JI1.3J12.1
J12.2
JI2.3J13.1
JI3.2

YK-1.2, OIIK
-1.1

4.5

Jlex

OOpartHast MaTpuIia, MUHOPHI,
anreOpamyecKre JOMOTHEHHUS.

YK-1 OIIK-
1

JI1.1J11.2
JI1.3J12.1
J12.2
J12.3]13.1
JI3.2

YK-1.2, OIIK
-1.1

4.6

Ip

Panr matpunsl. Ero coiicta u
BEIUUCIICHHE

VK-1 OIIK-
1

JI1.1J11.2
JI1.3J12.1
J12.2
J12.3]13.1
JI3.2

VK-1.2, OIIK
-1.1

4.7

Jlex

Panr maTpuupsl, ero cBoiicrsa u
BeIuKCIeHUE. JIuHeHas
3aBHCHMOCTb CHCTEMBI
BEKTOPOB.

VK-1 OIIK-
1

JI1.1J11.2
JI1.3J12.1
2.2
J12.3]13.1
JI3.2

VK-1.2, OIIK
-1.1

4.8

Ip

JIuneiiHast 3aBUCUMOCTb CTPOK
(cTONOIOB) MaTPHUIIBIL.

YK-1 OIIK-
1

JI1.1 J11.2
JI1.3J12.1
J2.2
JI2.3J13.1
JI3.2

YK-1.2, OIIK
-1.1

4.9

Cp

Anrebpa mMaTpuil

OIIK-1

JI1.1J11.2
JI1.3J12.1
J12.2
JI2.3J13.1
JI3.2

YK-1.2, OIIK
-1.1

4.10

Kontp.pa

Asrebpa MaTpuI|

OIIK-1

JI1.1J11.2
JI1.3J12.1
2.2
J12.3]13.1
JI3.2

VK-1.2, OIIK
-1.1




4.11 Ox3ameH | AnreOpa MaTpHIl OIIK-1 JI1.1J11.2 YK-1.2, OIIK
JI1.3J12.1 -1.1
2.2
JI2.3713.1
JI3.2
Pazgen | Pazmen S. Jluneiinas anareopa
5.1 Jlex CHcTeMBI TMHEHHBIX YK-1 OIIK- JI1.1 J11.2 VYK-1.2, OIIK
ypaBHeHuit. Metog Kpamepa 1 JI1.3J12.1 -1.1
peleHus CucTeM. MaTpu4HbIH J12.2
METO/]I PELLIEHUS CUCTEM. JI12.3J13.1
JI3.2
5.2 Ilp MaTtpuyHbIii METO, pEIICHHUS VK-1 OIIK- | JI1.1 JI1.2 YK-1.2, OIIK
CHCTEM JINHEHHBIX YPaBHEHHM. 1 JI1.3J12.1 -1.1
2.2
JI2.3J13.1
JI3.2
53 Jlex Merton 'aycca pemenust VK-1 OIIK- | JI1.1 JI1.2 YK-1.2, OIIK
IIPOU3BOJIBHBIX CUCTEM. 1 JI1.3J12.1 -1.1
2.2
JI2.3J13.1
JI3.2
54 IIp Merton I'aycca pemenust YK-1OIIK- | JI1.1 JI1.2 VK-1.2, OIIK
MIPSIMOYTOJIBHBIX CHCTEM. 1 JI1.3J12.1 -1.1
J2.2
JI2.3713.1
JI3.2
5.5 Jlex OOHOPOAHBIE CHCTEMBI. VYK-1 OIIK- JI1.1J11.2 VK-1.2, OIIK
OdyHaamMeHTaIbHas cucTeMa 1 JI1.3J12.1 -1.1
pelIeHu. J12.2
JI2.3713.1
JI3.2
5.6 IIp OHOPOTHBIE CUCTEMBI VYK-1 OIIK- JI1.1 JI1.2 VK-1.2, OIIK
JIMHEWHBIX YpaBHEHUH. 1 JI1.3J12.1 -1.1
2.2
JI2.3J13.1
JI3.2
5.7 Cp Jlunetinas anredpa OIIK-1 JIT.1J11.2 VK-1.2, OIIK
JI1.3712.1 -1.1
2.2
JI2.3J13.1
JI3.2
5.8 Kontp.pa |Jluneitnas anrebpa OIIK-1 JIT.1J11.2 YK-1.2, OIIK
6. JI1.3J12.1 -1.1
2.2
JI2.3713.1
JI3.2
5.9 DOx3ameH |JIuHeiiHas anrebpa OIIK-1 JIT.1J11.2 YK-1.2, OIIK
JI1.3J12.1 -1.1
J12.2
JI2.3713.1
JI3.2
Pasnen | Pasnmea 6. JInneiinbie
onepaTopsl
6.1 Jlex JIuneitHble U BEKTOPHBIS VK-1 OIIK- JI1.1 JI1.2 VK-1.2, OIIK
MIPOCTpPaHCTBA, Oa3uc, 1 JI1.3J12.1 -1.1
pa3MepHOCTb. 2.2
JIunelinas 3aBUCUMOCTb JI2.3J13.1
BEKTOPOB. JI3.2

JIuneiiHble U BEKTOpHBIE
MIPOCTpaHCTBa, Oa3uc,
Pa3MepHOCTb.
JIuneitHas 3aBUCUMOCTD
BEKTOPOB.




6.2 IIp Martpuua cucTeMbl BEKTOPOB. 2 VYK-1 OIIK- | JIL.1JI1.2 YK-1.2, OIIK
IIpeoGpazoBanue KOOpAUHAT 1 JI1.3J12.1 -1.1
BEKTOpa. J2.2
JI2.3713.1
JI3.2
6.3 IIp JIuneitHbIe TOIPOCTPAHCTBA U 2 VK-1 OIIK- | JI1.1 JI1.2 YK-1.2, OIIK
JIMHEIHBIE 000JI0UKH 1 JI1.3J12.1 -1.1
BEKTOPOB. J12.2
JI2.3J13.1
JI3.2
6.4 Jlex Marpuna cucTeMbl BEKTOPOB. 2 VK-1 OIIK- | JI1.1 JI1.2 VK-1.2, OIIK
JIuneliHbIll onepaTop U ero 1 JI1.3J12.1 -1.1
MaTpuIia. J12.2
JI2.3J13.1
JI3.2
6.5 Jlex CoOCTBCHHBIC YHCIA U 2 VK-1 OIIK- | JI1.1J11.2 VK-1.2, OIIK
CcOOCTBEHHBIE BEKTOPHI 1 JI1.3J12.1 -1.1
JIMHEHHOTO oneparopa. J2.2
J12.3]13.1
JI3.2
6.6 IIp CoOcTBEeHHBIE BEKTOPHI 2 VK-1 OIIK- | JIL.1JI1.2 YK-1.2, OIIK
JUHEWHOTO oIeparopa. 1 JI1.3J12.1 -1.1
CoOcTBEeHHOE 2.2
HOJIIPOCTPAHCTBO. J12.3J13.1
JI3.2
6.7 Cp JIunelinbie onepaTopbl 10 OIIK-1 JIT.1J11.2 VYK-1.2, OIIK
JI1.3J12.1 -1.1
J12.2
JI2.3713.1
JI3.2
6.8 Kontp.pa |JIuneiiHbIe oniepaTopbl 4 OIIK-1 JIT.1J11.2 VK-1.2, OIIK
0. JI1.3J12.1 -1.1
2.2
JI2.3J13.1
JI3.2
6.9 Ox3ameH | JIuHeitHbIe onepaTopsl 2 VK-1 OIIK- | JI1.1JI1.2 VK-1.2, OIIK
1 JI1.3712.1 -1.1
2.2
JI2.3J13.1
JI3.2

5. OBPA3OBATEJIBHBIE TEXHOJIOI'IHA

O0pazoBaTeTbHbIE TEXHOJIOTHH C HCIIOIh30BaHNEM aKTHBHBIX METOIOB 00y4eHHs (JIeKnus — Oecena, KU — JUCKYCCHs,
poOJIeMHAs JIEKIUSL, JICKIUA-BU3YaTH3aLis, JIEKIHA C 3apaHee 3aIIaHUPOBAHHBIMU OIIHOKAMH, JIEKIUS — IIPecCc-KOH(epeHIus,
JIeKLUs ¢ pa300pOM KOHKPETHBIX CUTYAIUH, TeKIHsI-KOHCYNbTALU, 3aHATHS C IPUMEHEHHEM 3aTPYJHAIOIMINX YCIOBUN, METOIbI
IPYNIIOBOIO PELIEHUs TBOPUECKUX 3aJau, METOJ] pa3BUBAIOILEICS KOOIEepalum)

TpamunnoHHas (pepoXyKTHUBHAS ) TEXHOJIOTHSA (IIPEIoIaBaTellb 3HAKOMUT 00YJAIOIINXCS C TIOPSAKOM BBITTOTHEHHS 3a/1aHH,
HaOJIOaeT 3a BBITIOJIHEHHEM H IIPH HEOOXOIMMOCTH KOPPEKTUPYET paboTy 00ydaromuxcs)

TeXHOIOTHS KOIJICKTHBHOTO B3aMMOICHCTBHS (paboTa B MANIBIX TPYIITaX) (CaMOCTOSATEIBHOE H3YICHHE 00YJarOIIIMHUCS HOBOTO
MaTepraia MocpeICTBOM COTPYTHHYECTBA B MAIIBIX IPYTINaX, Jae€T BO3MOXKHOCTh BCEM YYaCTHHKAM y4acTBOBATh B padoTe,
NPAKTAKOBATh HABBIKK COTPYAHUYECTBA, MEKIUNIHOCTHOTO OOIIICHUS )

OO0pa3oBatesibHbIE TEXHOJIOTHH C UCTIONB30BaHHEM HHTEPAKTHBHBIX METOOB 00yueHHs (KpyIJIbli cTOd (AUCKyccHs, Ae0aThl),
CEeMHHap - HcclleoBanue, ceMuHap «IIpecc — anTHIpecc», MO3roBoii TypM (OpeHHCTOPM, MO3rOBast aTaka), JEJIOBbIE,
MMHTAMOHHEIE, OTIEPAIIOHHBIE U POJIEBBIC UTPEI, case-study (aHamM3 KOHKPETHBIX CUTYaIUi, CHTYaIlMOHHBIH aHAJIN3), MacTep
KJIacC, TUIAKTHUECKHUE UTPHI)

6. POHJ OLIEHOYHBIX CPEJICTB

6.1. KonTposibHbIE BOPOCHI M 32 IaHUA

Bomnpocs! 11 TeKyIIero KOHTpost

Paznen 1. BekTopHas anreOpaHaj BEKTOpaMU, UX CBOWCTBA.

1. basuc, pasmepHOCTb. JIMHEHAs 3aBUCUMOCTb BEKTOPOB.

2. CoOcTBeHHBIE YHCIa U COOCTBEHHBIE BEKTOPHI JINHEHHOTO omeparopa.
3.JIuneitHble onepayy HaJl BEKTOPaMH, UX CBOWCTBA.




4.CxanspHoe, BEKTOPHOE, CMEIIIAHHOE NTPOM3BECHUE BEKTOPOB.

Paznen 2. Ananutideckast reoMeTpus III0CKOCTH.
1.Pa3nuuHble BUIBI 3aJaHUS] YPABHEHUS NIPSIMOU. YTOII MEKAY NPSAMBIMHU.
2.KpuBsble BTOpOro mopsiaka.

Paznen 3. Amanutudeckast FreOMeTpHs IPOCTPAHCTBA.

1.VYpaBHeHHe NI0CKOCTU. PacnonoxkeHue miockoCcTH B IPOCTPAHCTBE.

2.Pa3nu4HBIe CIIOCOOH! 3aJaHNS MTPAMOH B IPOCTPAHCTBE. YTONI MEXITy IPSMBIMA. PacCTosIHIE MEX/Ty CKPEIINBAOIIMUCS
IPSAMBIMU.

3. IToBepXHOCTH BTOPOTO MOPSIIKA.

Paznmen 4. Anrebpa matpwir.

1. Onepanuu ¢ MaTpUIIaMH.

2. Berunciienue ornpeaenuTencii.

3. JInHeiiHas 3aBUCUMOCTh CUCTEMBI BEKTOPOB.

Paznen 5. Jluneiinas anre6pa.

1. Meton Kpamepa.

2. Meton I'aycca pelieHus IPOU3BOIBHBIX CUCTEM.
3. Merton oOpaTHOI MaTpHIIbL.

Paznen 6. JIunelinsle onepaTopbl
1.Matpuua cucteMsl BEKTOpOB. JINHEIHBIM onepaTop U €ro MaTpula.
2.CobcTBeHHbIE YKcia U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO onepaTopa.

6.2. TeMbl NUCbMEHHBIX PadoT

1 cemectp. KonTponsHas pabota 1 « AHanuTH4eCKast TeOMETPHSD)

Lens: 1. Hayuurtscst paboTaTh ¢ YpaBHEHMSIMH TPSAMBIX H KPUBBIX BTOPOTO TIOPSAKA.

2.HayunTbes pemats 3aaqi IPaKTHIeCKON HAIPABICHHOCTH C IOMOIIBI0 O0OBEKTOB aHATUTHIECKON TEOMETPHH.

Copepxanue: 5 3amaHuit

1. ns tpeyronbauka ABC coctaBuTh: 1)ypaBHEHHS BCEX €ro CTOPOH; 2)ypaBHEHHUs BCEX €ro BhICOT; 3)ypaBHeHHE Meauanbl CM;
4) Haiitu yron mexnay meauanoit CM u ctoponoit BC.

2. Cpenath 3CKHU3 3aJaHHBIX KPUBBIX, BBIICIUB MTOJTHbIE KBAPAThl. 3alMCaTh KAHOHUUECKHUE YPAaBHEHUS JAHHBIX KPUBBIX.

3. B mpocTpaHCTBe 3aJaHbl ABE NpsIMble, 3aMUcaTh KAHOHUYECKUE ypaBHEHUS NpsiMoi. HaliTi yron Mesxkay mpsMbIMH.

4. CoctaBuTh ypaBHEHHUE IIJIOCKOCTH, IPOXOAALIEH Yepe3 Tpu 3afanHble Touku A, B, C. HaiiTu Touky nepeceyeHus noiny4eHHON
IJIOCKOCTH € 3a/laHHOM MPSIMOM.

5. BelgenuB NonHbIE KBAJPAThl, BEIICHUT BUJ] TOBEPXHOCTH U 3alIUCATh €€ KAHOHUYECKOEe ypaBHEHHE.

2 cemectp. KonTtponbsHast pabota 2 «O1neMeHThI IMHEHHOI U BEKTOPHOM anreOpbD»
Leunp: 1. HayunTbes paboTaTh ¢ MaTpULaMU ONIPESIUTENSIMH, CUCTEMaMH JIMHEHHBIX YpaBHeHUH. 2. HayunTbes pemars 3a1a4u
MPaKTHYECKOH HAIPABICHHOCTH C IIOMOIIBI0 0OBEKTOB BEKTOPHOI anreOpsl.
Conepxanue: 5 3anaHuit

1. Ilpoussectu neiictBust Hag MaTpuiiamu. Haiitu AB.

2. Peminth cuCTEMBI JIMHEHHBIX YpaBHEHUI.

3. Manst Touku A(1, N, -5), B(10-N, 3, 2) u C(0, 6, N-17). Haiitu:

quHy Menuansl CK tpeyronsanka ABC

Touky P, oraenstonryro Tpeth otpeska AC, cuuras ot C

KOOpPIMHATHEI BEKTOpa , €ro JJIMHY (W IIOCTPOUTH €ro Ha Oymare B KIETKY)
nepumeTp TpeyroiabHuka ABC

alTH TIoIab NapaiesorpaMma, IOCTPOEHHOTO Ha BEKTOPaX.

aHa nupaMuja ¢ BepmmHaMu. Haitu:

YTOJII MEXIy pedpamu;

00BbeM MUpPaMUIIBL;

JUIMHY BBICOTBI.

ao o

[o XN
oo XX

6.3. @oH/T O1LIEHOYHBIX CPEACTB

Bormpocsl k 3K3aMeHy.

Paznen 1. BekTopHas anreOpaHaj BEKTOpaMU, UX CBOWCTBA.

JluHeWHBIC ¥ BEKTOPHBIE IIPOCTPAHCTBA, 0a3uC, pa3MepHOCTh. JIMHeliHAs 3aBUCMOCTE BEKTOPOB.

1.Bexropsl, ocHOBHBIE OHATHA. CHcTeMa KOOPAWHAT Ha MPSMOii, Ha IUIOCKOCTH, B IpOocTpaHCcTBe. JInHeiHbIe onepaluy Haf,
BEKTOpaMH, UX CBOMCTBA.

2.KoopauHatsl BekTOpa, AJIUHA, IPOECKLIUY, HAIIPaBIJIAIOLINE KOCUHYCHI.




3.CkansipHOoe, BEKTOpPHOE, CMELIaHHOE POU3BEICHHE BEKTOPOB. VX mpuiokeHus.

Paznen 2. Ananutideckast reoMeTpus III0CKOCTH.

4 Ipocreiimmue 3agaun aHATUTHYECKOH TeomeTpuil. AQpuHHEBIE KOOpANHATH. DOPMYIIHI IPeoOpa30BaHUs KOOPIUHAT.
5.Pa3nuunble BUAbI 3a1aHKs YPAaBHEHUS IPSAMON. YTOJI MEXy NPSMBIMU. Y CIIOBUS NAPAJUIETbHOCTU U MEPIEHAUKYIISIPHOCTH.
pacCTOsTHUE OT TOUKH [0 MPSIMOM.

6.Kpussle BToporo nopsinka. Kanonnueckue ypasHenus. [IpuBenenye ypaBHEHUs! KpUBOW BTOPOTO NMOPsAKA K KAHOHUYECKOMY
BUJLY.

Paznen 3. AnanuTHueckas reoMeTpus MpOCTPAHCTBA.

7.YpaBHEeHHNE TOBEPXHOCTU. Y paBHEHHUE TIOCKOCTU. PacmookeHue mIoCKOCTH B IPOCTPAHCTBE.

8.Paznuunble criocoObl 3a1aHusI IPSIMOM B POCTPAHCTBE. YTOI MEXAY NMPSIMBIMH. PaccTosiHMe MEKAY CKPEIINBAIOIIUMUCS
HPSIMBIMU.

9.B3anMHOe pacmnosIoKeHHE MPSMOM U TUNIOCKOCTH. PaccTosiHrE OT TOYKU A0 TIPSIMOH.

10. IToBepxHOCTH BTOPOTO MOPSAKA.

Paznen 4. Anrebpa matpuil.

11.Marpumpsl, ux xaccuukanus. Onepayu ¢ MaTpUIIAMH.

12.0mpenenuTens U ero cBoiicTBa. Brrunciaenue onpeaenuTenei.

13.06parHast MaTpuila, MUHOPBI, JIre0pandecKue JOMOIHEHHS.

14.Panr MaTpuIsl, €ro CBOWCTBA U BeIYMCICHUE. JINHENHAs 3aBUCUMOCTh CUCTEMBI BEKTOPOB.

Paznen 5. JIuneiinas anre6pa.

15.Cucremsl tuHeHHbIX ypaBHeHUH. Meton Kpamepa pemenust cucteM. MaTpuuHbIi METOJL PEIIEHUS] CUCTEM.
16.Metoz I'aycca penieHust IpOU3BOJIBHBIX CUCTEM.

17.01HOPOAHBIE CUCTEMBI.

18.®yHaMeHTaNbHas CUCTEMA PEIIEHUH.

Paznen 6. JluneitHble onepaTopsl.
19.Matpuna cucreMbl BeKTOpPOB. JIMHEHHBIN orepaTop U ero MaTpuIia.
20.CoOcTBEeHHBIC YHCIIa H COOCTBEHHBIE BEKTOPHI JINHEHHOTO OIlepaTopa.

6.4. IlepeyeHb BI/1I0B OLICHOYHBIX CPeICTB

BOTIPOCHI JUISI TEKYIIETO KOHTPOJIS;
3a/laHusI K KOHTPOJIEHOU paboTe;
BOIIPOCHI K IK3aMEHY.

7. YA4EBHO-METOAUWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIJIMHBI (MO YJIS)

7.1. PexomeHnayemasi aurepaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBL, 3arnmaBue WsnarensctBo, | Kon-Bo Omn. agpec
JI1. | bekuposa Marematuka. JInHelHas anrebpa: Bbparck: bpI'VY, 74
1 [P.C, Meroauveckue yKazaHus IJis 2005
JlaproHOBa CTYACHTOB HH)KCHEPHO-3KOHOMUYECKHIX
o.r, CTICIHATBHOCTEH
Mensenesa
Oo.n.
JI1. [ JTazaps O.B., |Bekropnas anredpa: Metomudeckue Bparck: bpl'Y, 53
2 |EmenpsHOBa |yKa3aHuUs 2006
H.B.
JI1. | BarunoB I'eometpusi: MeToanyeckue yka3aHus Bparck: bpHH, 29
3 |AB, 1996
Bbarunosa
T.I.
7.1.2. lonoJHUTe/ILHASA TUTEpPaTypa
ABTOpBL, 3armaBue WsnarensctBo, | Kon-Bo Omn. agpec
JI2. | beknemumies | Kypc aHanuTuueckoil reoMeTpuu U Mocksa: 8
1 [A.B. nuHeWHoU anreOpel: YueOHoe nocobue | PuzMaTiur,
ISl BY30B 2006
JI2. | boprakoBcku | AHanuTHYECKas reoMeTpus B ipumepax | Mocksa: 30
2 |HAC, 1 3a1a4ax: Y4e0. mocobue Ay By30B Bricmas mxonra,
INanTteneen 2005

AB.




ABTOpBI, 3armaBue W3narenscTBO, Kon-Bo On. aapec

JI2. | boprakoBcku |JIuHeliHas anreOpa B mpuMepax Mocksa: 30
3 |[BAC, 3agavax: Yueb. mocobue i By30B Bricmiag mkona,
[TanTeneen 2005
AB.
7.1.3. MeTtonuyeckue paspadoTku
ABTODBI, 3arnaBue W3narenscTBO, Komn-Bo On1. anmpec
JI3. | barmroBa Jluneitnas anrebpa: yaebHoe mocobue Bparck: bpIl'Y, 102
1 |T.I"., JInmgyx 2015
E.B.
JI3. | barunoBa AHanuTHyecKas TeOMeTpusi: Bparck: bpl'Y, 39
2 |TT., METOAMYECKUE YKA3aHUS JUIs 2017
EmenpsHOBa | IPaKTUYECKUX 3aHATHU U
H.B. CaMOCTOSTENIBHBIX PaboT

7.2. Ilepeyensb pecypcoB HH(POPMAMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTu ""UnTepHeT"

o1

7.3.1 [lepevyeHb NPOrpaMMHOro odecreveHust

7.3.1.1 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level

7.3.1.2 | Microsoft Office Professional Plus 2010 Russian Academic OPEN 1 license No Level

7.3.2 IlepeyeHb UHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | Hayunas snekrponnas oubnmoreka eLIBRARY.RU

7.3.2.2 | Onekrponnas 6udnuorexa bpl'yY

7.3.2.3 | DnekTpoHHbIH KaTanor oubanoteku bpl'y

7.3.2.4 | «YHuBepcuTeTcKas 6ubnnoreka online»

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIJITUHBI (MO YJIA)

2305 JlexunonHas ayuTopus YuebHas mebenb

Al1303 JlexunonHas ayuTopus Yuebnas mebenb

2201 YUTATBHBIA 3211 Nel VYuebHas mebens
O6opynosanue 10- [1K i5-2500/H67/4Gb (morutop TFT19 Samsung); npunatep HP Laser
Jet P2055D

2305 JleximonHnas ayauropust Yuebnas mebeib

9. METOANYECKHUE YKA3AHUA JJIS1 OBYYAIOIIIUXCSA 11O OCBOEHUIO JUCIUITJIMHBI (MO YJISA)

OO0yuaromuiics JoJKeH pa3paboTaTh COOCTBEHHBIN PEXUM PABHOMEPHOTO OCBOCHUS TUCIMIUIMHEL I10AT0TOBKA CTYAEHTA K
HPECTOSIIEH JISKIN BKIIOYACT B CEOsl Psijl BAXKHBIX II03HABATEIBHO-IIPAKTHUECKUX JTATIOB:

- YTEHHUE 3amucell, CAETaHHBIX B MIPOLECCE CIYIIAHMUsI U KOHCIIEKTUPOBAHUS MPEAbIAYIIEH KK, BBIHECEHHUE Ha TIOJISI BCETO, YTO
TpeOyeTcst Ipy JaibHeHIIeH padoTe ¢ KOHCIIEKTOM U YYCOHUKOM;

- TeXHHYIECKOe 0(opMIIEHHE 3ance (TT0[9epKUBaHNe, BEIAETICHIE TT1aBHOTO, BEIBOJIOB, I0KA3aTENbCTB);
- BBIIIOJIHEHHUE [TPAKTUYECKUX 3a[jAHUH NIPEIOIaBaTels;
- 3HAKOMCTBO C MaTEepHaJIOM IIPEICTOSIIEeH ICKINH [0 yIeOHUKY U JOIOIHUTENIBHOI TuTepartype.

AxTHBHas paboTa Ha JICKIMH, €€ KOHCIIEKTHPOBaHHUE, PO IyMaHHasl, IieJICHAIIPaBlICHHAs, CHCTEMATHIECKasl, a TIIaBHOE -
JI0OpOCOBECTHAS M TITyOOKO OCO3HAHHAS MOCIIEAYIONas paboTa HaJl KOHCIIEKTOM - BAKHOE YCIOBUE YCIICIITHOTO O0YIEHUS
CTY/ICHTOB.

[paxTHdecKue 3aHATHS O3BOJISIOT CTYACHTY OoJiee TiyOOKO pa3o0paThCs B TEOPETHIECKOM MaTepHalle U OIPENeIHTh CHEphl Ero
HpaKTU4ecKoro npuMeHeHus. OCHOBHAS IIeIb IPAKTHUECKOTO 3aHITUS — Pa3BUTHE CAMOCTOSTEIBHOCTU CTyJeHTa. [loaroToBka k
HPaKTHYECKUM 3aHSITHIM COCTOMT B IOOPOCOBECTHOM aHAJIN3E TEOPETUUECKOTO MaTepHaa, COCTaBICHHN KPATKHX CIIPaBOYHHKOB,
CIIOBapPHKOB, CXeM, aJlTOPUTMOB. Kpome Toro, Bce ToMaITHue 3aIaHus K MPAKTHISCKOMY 3aHSATHIO JOJDKHBI OBITh BEITTOJHEHHI,
7100 TTOTOTOBIICHBI BOIIPOCHI MPETIOAABATEIII0, PACKPHIBAOIINE TPYTHOCTH B OCBOCHIH YIEOHOTO MaTepHaa.

KonTtponbHbIe paboThl NPeACTaBISIOT cO00i crocod MpoBepKU 3HAHUN 00YYaIOIIerocs, ero yMeHuil U IpeAnonaraoT
CaMOCTOSTEIBHOE BBIIIOJIHEHHE MTPAKTHUECKUX 3a1aHui. [10IroToBKa K KOHTPOJILHBIM MEPONPHUATUSM COCTOUT B OTBETCTBEHHOM
BBITTOJTHEHHHN BCEX JOMAIIHUX 3aJaHUi 10 AUCIUIUIMHE ¥ CAaMOCTOSATEIBHON TPOpaboTKe OCHOBHOM M JOTIOTHUTEIILHOM
nutepatypsl. [IpogyKTHBHOI SBISIETCS CaMOCTOATEIbHAS paboTa B OMONMOTEKe, Iie JOCTYIHEl OCHOBHBIC U JOTIOTHUTEIbHBIC
NEYATHBIC U YJICKTPOHHbIE HCTOYHUKH.

ITpu BEIOTHEHNH TPHBEICHHBIX BBIIIE PEKOMEH/IAIH ITOITOTOBKA K 9K3aMEHY CBEICTCS K IOBTOPSHUIO H3YUYECHHOTO
COBEPIICHCTBOBAHHIO HABBIKOB IPUMEHEHHS TEOPETHUECKUX TOIOKCHUH 1 Pa3INYHBIX METOAOB PELICHHS K CTAaHJaPTHBIM U
HECTaHJaPTHBIM 3aJaHHsIM.




