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OO11ast TPYA0EMKOCTh
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Cemectp(bl) U3yUEeHUS

MartemaTuka 1

Kadeapa ropsoro geqaa

21.05.04 T'opHoe nemno

IMonzemHast pa3paboTka pyAHBIX MECTOPOXKICHUH

TopHBIii HHKeHep (CIEeINAJINCT)

Ounas
73ET
252 ®dopma KOHTPOIIS:
B TOM YHCIIE: DK3aMeH
90
126
36
1

Pacrlpezle.ﬂeﬂne YaCoB JMCHUIIMHBI IO CeMECTPpamM

Cemectp 1 HUroro

Bun 3anaTuii VII | PIT | VII| PII
Jlekuun 44 | 44 | 44 | 44
[TpakTnaeckue 46 | 46 | 46 | 46

KonrakrtHas pabota

90 | 90 | 90| 90

Cawm. pabota

126 | 126 | 126] 126

Yackl Ha KOHTPOJIb

36 | 36 | 36 | 36

Hroro:

252 | 252 | 252| 252

T'on HaGopa 2020.
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CaMOCTOSITeNIbHO YCTaHABIMBAEMbIi 00pa30BaTEIbHBIN CTAHIAPT BHICIIETO 0OPa30BaHUS — YPOBEHD CIICIIHATNTETA
(henepanbHOro rocyapCTBEHHOTO aBTOHOMHOT'O 00Pa30BATEILHOTO YUPEKICHUSI BBICIIET0 00pa3oBaHuUs
«HarmoHaneHBIN UccIeoBaTeNbCKUN TeXHOTOTHIecKkuid yHUBepcuTeT « MU CuCy» mo cnermanproctr 21.05.04
T'oproe nemo (mpukas ot «02» mexadps 2015 r. Ne 602 0.B.)
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1. HEJIM OCBOEHHUSA

Heab aucuunianubl — GopMupoBaHre 0a30BBIX 3HAHWN B 00JACTH BBICIIEH MaTEMATHKU: CIOCOOHOCTH BHIOUPATh
W TIPUMCHSTh AHAINTHYCCKHE W YHCICHHBIE METOABI NpH pa3paboTke M pacyeTe MaTeMaTHIeCKHX MoJenei
(hM3MYeCKUX SIBICHHUHA, YMEHHUS UCIIONB30BaTh OCHOBHBIC OHATHS M METOIBI MATEMaTHYECKOTO aHAJI3a, TMHEHHON
anreOpbl U AHATUTHYCCKON T€OMETPHH, BRIOMPATh ONTUMAJIbHBIC BAPUAHTHI IIPH PEIICHUU SKCTPEMATBHBIX 3a/1a4.
3agaun TUCHUIUIAHBI — HAYYUTH:
- ONEpPHPOBATH OCHOBHBIMH MOHSATHSIMH MATEMAaTHYCCKOTO aHAlIN3a, JTUHCHHOW M BEKTOPHOH anreOphl,

AHATUTHYCCKON reOMETPUH;

— UCMOJIb30BaTh WX JUIS MOCTPOCHHS M pacyera MPOCTCHINNX MAaTEMaTHUCCKUX MoJenei (pu3HmuecKux
SIBJICHUI;
— MPOBOJIUTH HCCIICJOBAHUS MATEMATUYCCKUX MOJEJICH, IMPOU3BOIUTh HEOOXOUMBIC PACUCThl U ONTHMHU3HUPOBATH
pe3yIbTaTHI

2. MECTO JUCLUILIMHBI (MOAYJISI, IPAKTUKHU, HUP)
B CTPYKTYPE OIIOII BO

Yacte OIIOITI BO | Gazosas

21 TpeGoBanus K NpeIBapUTEIbHOM MOATOTOBKE 00YYAIOIIMXCA — MpealiecTBYIONIUE JUCHUIJINHBI

2.1.1 | Maremartuka B 00beMe OOIIET0 CpeIHero 00pa3oBaHus:

2.1.2 | ®usuka B 00beMe 0OIIEro CpeIHero 00pa3oBaHus:

2.1.3 | Uudopmaruka B 00beMe 00IIero cpeHero o0pa3oBaHus:

2.2 Jucuuniaunsl (Moayau), npaktuku 1 HUP, 111 KoTOpBIX HE06X0AMMO O0CBOCHHE AAHHOM
JMCUMILUTHHBI — MOCJIeYIIHeE TUCUMILTHHBI (Moayau), npakTuku u HAP

2.2.1 | ®usuxa-1

2.2.2 | Nndopmarnka

2.2.3 | IlpuxiasiHasi MexaHUKa

2.2.4 | mxeHepHas U KOMIbIOTepHAs rpaduka

2.2.5 | DnekTpoTexHUKa

2.2.6 | Maremaruka-2

3. AHAUKATOPHI ®OPMUPOBAHU S KOMITETEHIIUA,

COBMEMEHHBIE C PE3YJBTATAMMU OBYYEHNSA 11O JUCIUIIJIMHE

YK 6.1—I[eMOHCTpPII)OBaTL l".]'ly60]€06 3HAHMEC U IOHUMAaHHue (l)yHI[aMeHTaJI])HBIX HaYyK, a TAK/K€ 3HAaHUA B
MEKANCHUIIVIMHAPHBIX 00J1aCTAX npmbeccnona.nbﬂoﬁ ACATCIbHOCTH

YMers: YK 6.1 ¥-1-21. [IpumensTs MeTo1bI AUGGEPEHIIUATBHOTO HCYUCICHHS ISl PELICHUsI IPAKTHYECKUX
3a1ad

Baagers: | YK 6.1H —1-21. Metopamu auddepeHInanbHOoro HCHUCIEHHS.

YMers: YK 6.1 ¥-1-22. IIpuMeHsTh METO bl IMHEHHOH alreOphl 1 aHAJTUTHUECKOI TeOMETPUH JIsl PELICHUSI

IPAKTUYCCKUX 3aJ1av.

YK 7.1 - c1ocoGHOCTDh K a0CTPAKTHOMY MbILLJIEHUK), AHAJIU3Y, CHHTEe3Y

3HaTh: YK 7.1 3-1-22. OcHOBBI TUHEWHOW anreOphl H aHATUTHISCKON TeOMETPHHI

3HaTh: YK 7.1 3-1-21. OcHoBHI mu(depeHIaTbHOTO HCYHCICHUS.

YMers: YK 7.1 ¥-1-21. [IpumeHsTh MeTOIbI AUPPEPEHIIMATBHOTO UCUUCICHUS ISl PEILICHNS TPAKTUUECKUX
3azad.

YK 5.2 cioco0HOCTB COBEPIIEHCTBOBATh H PAa3BUBATH CBOIl MHTE/LUICKTYAIbHBIH H NPO(decCHOHAIbHBI
YPOBEHb B TeUeHHe BCei KU3HH

Banets: I YK 5.2 H-1-22. Metonamu TUHEHHOW anreOpbl 1 aHATUTUIECKOH TeOMETPUH




4. CTPYKTYPA U COAEP KAHUE

Kon HaunmenoBanue pasiesioB H TeM KoanuectBo
- A — Cemectp aacon Komnerenuuu | Jluteparypa | Ilpumeuanue
Pa3zzaen 1. DiieMeHTbI JIUHeETHO
anredpbl
1.1 Martpuupsl 1 JIMHEHHBIE ONepaluu
HaJ HUMH. Y MHOXKEHHE MaTpPHIL. VK 7.1
O6patHast MaTpuna. MaTpudHble 1 2 3-1-22
ypasHeHus. OnpenenuTenn .1
KBaJIPATHBIX MATPUIL. J'Il' >
Mumnops! 1 anrebpandeckue 3,
nononHenus. Teopema o 1.2,
Pa3JIOKEHHUH ONPENEIUTEIS.
OrnpenenuTens N-ro MopsIKa.
/ nexuust
1.2 Onepanuu Hajl MaTPHUIAMH. VK 6.1
Berauncnenue onpenenureneii 2- 1 2 V-1-22, ﬁ} ';’
ro ¥ 3-ro nopsKoB. Pasnoxkenue YK 5.2 H-1-22 H2'2’
10 DJIEMEHTaM CTPOKHU H CTONOLA. -
/mpakTHKa
1.3 Haxoxienne oOpaTHOi 1 YK 7.1
MaTpHIlsl. Perenne cucteMbl 2 3-1-22 JI11,
JIMHEHHBIX ypaBHEHUI! ¢ ﬁég’
OMOILBIO 0OPATHOM MaTPHIIBL. -
Teopema Kpamepa..
HennopoaHbie CUCTEMBI.
YcnoBue cyniecTBOBaHHs
HETPUBHAJILHBIX PEILEHHUIA.
IToHsTHE paHTra MaTPHLIBL.
Teopema Kponexepa-Kamenmm
| aexuus
14 Peluenue cuCTEMBI JIMHEHHBIX 1 2 JI1.1,
YPaBHEHHH ¢ IIOMOIIBI0 0OpaTHOH YK 6.1 ﬁ;;’
MaTpHLbI U 110 GopMyIam y-1-22, -
Kpamepa . /mpakrnka YKS5.2H-1-22
15 Meton laycca (MckiroueHus 1
HEM3BECTHBIX) PEICHHUsI 2 VK 7.1 J1.1,
JIMHEWHBIX CHCTEM M OTIPEIETEHHUS 3-1-22 ﬁ;;
paHra MaTpuusL./ JeKuust -
1.6 Kontpoannas paGora Ne 1 1 2 J1.1,
Pemienus nuHeHHBIX cucTeM YK6.1 JIL.3,
N VY-1-22, J12.2,
ypaBHEHHH /mpaKTHKa
YK 5.2 H-1-22
Pa3zngen 2. DiieMeHTHI
BEKTOPHO¥ aJ1reGpbl
2.1 BeKTOpHEIE U CKaJSIPHBIE 1
BeIWYMHBL. JIMHENHbIE onepann 2 YK 7.1 JI11,
¢ BekTopamu. KommneapHsie n 3-1-22 g;g >
KOMILTaHAPHbIE BEKTOPBI. -
Teopema 0 pa3oKeHHH BEKTOpa
0 TPEM HEKOMILTAHAPHBIM. Basuc
¥ KOOPJIMHATBI BEKTOPA. / JIeKIHUsI
2.2 JleliCTBHS C BEKTOPaMH B 1 2
KOOPAMHATHOH (hopme. YK 7.1 J1.1,
CkaJsipHOe, BEKTOPHOE 3-1-22 1.3,
J12.2,

CMENIaHHOE MPOU3BEIEHHE
BeKTOpoB. Pemenne

TCOMETPUUCCKHUX 3a/1a4 METOAaMHU




BEKTOPHO# anreOpsl. / JIEKIHsI

2.3 JluHeiiHbIE ONepaLuK Hal JIL1,
BekTopamu. CKajspHoe, YK 6.1 JIL.3,
BEKTOPHOE ¥ CMENIAHHOE, v-1-22, 122,
NPOM3BE/IEHHS BEKTOPOB YK 5.2H-1-22 2.2
PeleHre reoMeTpuyecKux 3a1au
METOJIaMU BEKTOPHOU anreOpbl
/upakTHKa
Pa3pen 3.
JJIeMeHThbI AHAJIUTHYECKOM
reoMeTpun
3.1 [IpsiMast JTMHKSA HA UIOCKOCTH.
KpuBbie BTOpOro mopsijixa: YK 7.1 J1.1,
3IUIMIIC, THIIEpOOIIa, mapabona, ux 3-1-22 J.3,
cBoiicTBa./ JeKkuus 1.2,
3.2 IIpsMas TMHUA HA IIOCKOCTH. VK 6.1 J1.1,
KpuBble BTOPOro nopsika: v-1-22, JIL.3,
/mpakTika VK 5.2 H-1-22 J2.2,
3.3 TL1OCKOCTE U TIpsiMast B
[pOCTpaHCTBE. B3aumuoe VK 7.1 J1.1,
PACIIONIOKEHHE MPAMBIX H 3-1-22 JL.3,
wiockocreit. PaccrosiHue 1o 2.2,
IUIOCKOCTH./ JIEKIHSI
34 TI1OCKOCTE U TIpsMasi B VK 6.1 J1.1,
NpOCTPAHCTBE. v-1-22, JIL.3,
/npaxTuka VYK 5.2 H-1-22 J12.2,
35 TpocTeiiliye NOBEPXHOCTH
BTOpOro mopsiaka: coepa, VK 7.1 J1.1,
SJUTUIICOMI, KOHYC M JPYTHE. 3-1-22 JIL.3,
TlosspHbIE KOOPAMHATHI 2.2,
[/ nexuust
3.6 YK 7.13-1-22 J1.1,
KonTpoannas padora Ne 2/TIp/ YK6.1V-1-22, JL3,
YK 5.2 H-1-22 2,
Paznen 4. MaremaTu4eckuii
aHaJIM3 PYHKUIHI OHOH
nepeMeHHOMH
41 UYucIioBbI€ MOCIEA0BATENBHOCTH.
MOHOTOHHOCTb, OTPAHUYEHHOCTb,
CXOIIMMOCTh. BeCKOHEUHO Maltbie
nocienoBarenbHocTH. CBoMCTBA
CXOJISIIUXCS
nocienosarensHocTel. I[Ipenen
(byHkimu B Touke. OCHOBHBIE
TEOPEMBI TEOPUHU TIPEJIENIOB.
CpaBHeHHE OECKOHETHO MAJTBIX
BeanuuH. [epBbri
3amevartenbHbli npeaen. [penen VK 7.1 J11,
Ha GeckoHeuHocTH. Bropoii 3-1-21, JI11.3,
3aMevaTeNbHbIA Ipeen. 122,
T'opusoHTanbHBIC U HAKJIOHHBIE 2.2

acumnToThl. HempepsiBHOCTB
¢dynkipn B Touke. Touku
paspsia. HerpepbsiBHOCTH
CJIOXKHOH 1 00paTHOH (yHKIHH.
CpoiicTBa (yHKIHI
HENpPEepHIBHBIX HA OTPE3Ke.

[nexuus




4.2

Beoruncnenue npezerna
TOCJIE/[0BATENBHOCTH.
BeranciieHne npenenoB QyHKIUH.
3amMeyaresbHbIC PEeIIbl.
CpaBHeHHe GECKOHEYHO MaJIbIX.
/mpakTHKa

YK 7.1
V-1-21,

J1.1,
JI1.3,
J12.2,

n22

4.3

ITpomsBogHast GyHKIHH, ee
reoMeTPUUYECKUN U MEXaHUYECKUH
cmbici. [IpousBoaHbie
JJIEMEHTAPHBIX (DYHKIIUH.
Tab6uua npousBoaHbIX. [IpaBuia
BBIYHCIICHUS IPOM3BOIHOM.
JluddepeHnupoBanne CI0KHON U
00paTHOW (GyHKIIMH.
Juddepennupyemsie HyHKIHH.
Juddepenmman. [IpudnmxeHHbIe
BBIYHCJICHUS] C IOMOMLIBIO
muddepenimana. [IpousBoaHsle n
1 hepeHIHabl BBICIIHX
nopsaKoB. JIokanbHbIN
skcTpeMyM. Teopema Pepma.
Teopemsl Poms, Jlarpanka u
Komm. Ycnosus nocrosHeTBa u
MOHOTOHHOCTH. Heobxonnmere n
JIOCTAaTOYHBIE YCIOBUS
JIOKaJBHOT'O SKCTpeMyMa
muddepeHpyeMol GpyHKINH.
BrinykiiocTu, Touku neperunda
rpaduxa Gpyskmu. [lonHoe
uccrnegoBanyue QyHKIUU U
noctpoenue ee rpaduxa. IIpaBuio
Jlomurainst pacKpbITHs
HeomnpeneneHHoctei. Teopema
Teitnopa. ®opmyisl Telnopa ms
JJIEMEHTAPHBIX (DYHKIUH.
TIpubnkeHHbIE BBIYUCIICHUS
3HaYEeHHH QYHKIHIA./ JTeKIust

YK 7.1
3-1-21,

J11,
113,
122,

n22

4.4

BerunciieHne mpou3BOIHBIX
(byHKUMH, 3a1aHHBIX
[apaMEeTPUYECKH U HESBHO.
T'eomerpuyeckuii u puznueckuit
CMBICJI TPOU3BOTHON. Y paBHEHHUS
KacaTeIbHON ¥ HOPMAJIH.
Juddepennman GpyHKoum.
TIpubmkeHHbIe BBIYUCICHUS C
OMOMIBIO TG depeHIIHATOB.
Tponssoxusie u muddepentmaes
BBICIIHX TTOPSIKOB. Braucnenus
HPEIEIIOB C MIOMOIIBIO TTPaBHiIa
Jlomurans. Mccnenosanue
¢dynkumii. [Toctpoenue rpadgukos.
Dopmymna Telinopa, ee
TIpUMEHEHHE K MPUOIIIDKEHHBIM
BBIYHCIICHUSIM./TIPAKTHKA

YK 7.1
Vy-1-21,

J1.1,
JI1.3,
J2.2

45

KonrpoasHas paGora Ne 3/IIp/

YK 7.1
v-1-21,
YK 7.1
3-1-21,

4.6

Komnoxsuym/TIp

YK 7.1 V-1-21,
YK 7.1 3-1-21,
YK 7.13-1-22
VK 6.1 V-1-22,
YK 5.2 H-1-22

Pasznen 5. MaTtemaTnieckuii
aHaau3 QYHKIMI HeCKOJIBKUX

TepeMEHHbIX




51 DYHKIUN HECKOBKHX 1 4
HEPEMEHHBIX, HPeeN U YK 7.1 J1.1,
HENpepLIBHOCTE. I'paduueckoe 3-1-21, JJ¥[12 '32’
n300paxkeHne GyHKIHMH JABYX ’
nepeMeHHsbIX. [Ipumepsl. Jlunuu u
[IOBEPXHOCTH YPOBHSL. / JIEKIHsI
5.2 O6nacth onpenesenus. JIMHUM 1 6 VK 7.1
[OBEPXHOCTH ypOBHsL. YacTHbIE v-1-21, J1.1,
JI1.3
npousBoHbIe. [Ipon3BojHbIe OT >
P P v-1-21, mn.2,
CITOKHBIX (DYHKIIHIA.
H-1-21
Jubdepenimansl nepBoro u
BTOPOTO NOPsAKOB. ITpou3BoaHas
[0 HAIPABJICHHIO BEKTOPA.
I'panueHT /mpakTHKa
53 YacTHble HPOU3BOHBIE U 4
nuhhepeHIuas! IepBoro u VK 7.1 1.1
BBICIIUX TIOPSIIKOB. a ’
MuBapuaHTHOCTD (POPMBI IIEPBOTO 3-1-21, 1.3,
mupdepeHnyana. J12.2,
HuddepenuupoBanne GpyHKIHH,
3aJJaHHOM HESIBHO. Y PaBHEHHS
KacaTenbHOM IIIOCKOCTH U
HOpMaJIi K MOBEPXHOCTH. /
JIeKIHs
5.4 KacarenpHast IUIOCKOCTb U 4
HOpMaJIb K IIOBEPXHOCTH. VK 7.1 1
DKcTpeMyM. Y CIIOBHbIH v-1-21 m 3’
skcTpeMyM. Hanbonbnree ' H2'2’
HaMMeHbIlIee 3HAYCHHE. ’
Pacuernas pabora Ne 1. y-1-21,
/mpakTuKa H-1-21
55 CkassipHOE T0JIe, IIPOU3BOJHAS B 1 4
JIaHHOM TOYKE I10 3aJaHHOMY 1
HAIIPABJICHUIO U TPAJUEHT MOJIA B S
JTaHHOM TOUKE. CaoiicTBa YK 7.1 JL.3,
rpamuenta. ®Dopmyna Teiinopa 3-1-21, 22,
byHKIHH HECKOJIbKHX
MepPEeMEHHBIX. IpubmmkeHHbIe
BBIYUCIICHUS c [IOMOII[BFO
(dopmysl Teiinopa / nekuust.
56 KontponsHast pabora Ne. 4./TIp 1 2 YK 7.1 V-1-21, J1.1,
VY-1-21, H-1-21 JI1.3,
JI2.2,
Yacs! Ha KOHTpOIb. / KoHTpos/ 1 36 VYK 7.1 V-1-21, JI1.1,
YK 7.13-1-21, J1.3,
YK 7.13-1-22 2.2,
YK 6.1 V-1-22,
YK 5.2 H-1-22
YK 7.1 V-1-21,
YK 6.1 H-1-21

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

51 KOHTpOJ’lLHLIe BOIIPOCHI 11 CaMOCTOAITEJIbHOM MOJATOTOBKH K npomemyToqnoﬁ aTTreCTalumu
110 UTOraM M3y4eHus JAUCHUIJIUHDbI

Bonpocwi k konnoxeuymy
1. Marpuipl 1 TUHEWHBIC ONepallMy Ha/l HUMH. Y MHOXKCHHUE MATPHIL.
OnpenenuTeny KBaapaTHbIX MaTPHIl U UX CBOHCTBA. MUHOPBI U ainredpandecKue TOTOTHECHUSI.
Omnpenenutenp N-ro nopsaka. Teopema o pa3ioKeHUH ONPEIETUTENS.
O6parnast Mmatpuna. [ToctpoeHne 06paTHO MaTPHIIB.

o~ wD

CucteMbl TUHEHHBIX ypaBHeHHH. OCHOBHBIE IOHATHS U OIpeeeHus. PerieHre cucTeMbl IMHEHHBIX ypaBHEHUH C
nomoIneto Metoaa Kpamepa.




14.
15.
16.
17.
18.
19.

20.
21.
22.

Pemenne cucteMbl TMHEHHBIX YpaBHEHHUH ¢ TOMOIIBIO 00paTHOM MaTpulsl. Metoa I'aycca perieHus cucremM
JIMHEWHBIX ypaBHEHHUH.

OnHOPOIHBIE CUCTEMBL. Y CIIOBHE CYIIECTBOBAHMS HEHYJEBBIX PEIICHHUI.

OO6u1as Teopusi cucTeM JTUHEHHBIX ypaBHeHHH. [lonaTue panra marpuisl. Teopema Kponekepa-Kamnemnn.
BexTopHble BenuuuHbl. JIMHEHHBIE ONIEpPALUU C BEKTOPAMHU.

CkasipHOE POU3BEICHHE BEKTOPOB.

JluHeltHast 3aBUCHMOCTb M HE3aBHCUMOCTh BEKTOpOB. KonanHeapHbIe M KOMIUTaHAPHBIE BEKTOPBHI.

JexapToBa cucteMa KOOpauHaT. JIeHCTBHS C BEKTOpaMU B KOOPAWHATHON GopMe. YToI MEXIy BEKTOPaMH.
BexropHoe u cMmelraHHOe pou3BeieHne BeKTOpoB. CBOWMCTBA U TeOMETpHUYECKUI cMBICI. Brruncnenue yepes
KOOpPAMUHATHI BEKTOPOB.

IIpocreiimne 3aaaun aHANTUTUYECKON T€OMETPUM Ha IIIOCKOCTH.

IlonspHble KOOPAXHATHI.

IIpsimas Ha miockoctu. PaznuyHble BUbI ypaBHEHUS IPSIMOM.

Paccrosinus ot Touku 10 NpsAMOM.

B3aumHoe pacronoxeHHe NPSIMBIX Ha IUIOCKOCTH. YTOI MEXIy MPSIMBIMH.

IInockocTs B mpocTpancTBe. PaznuuHble BUABI ypaBHEHHUS IUIOCKOCTH. B3anMHOE pacookeHue MiI0CKOCTEH.
PaccrosiHME OT TOUKH 70 IIOCKOCTH.

IIpsimas B mpocTpancTBe. B3aumHOE pacnonokeHue NpsAMbIX U MJIOCKOCTEH. YT0J MEKAY NPSAMOM U INIOCKOCTBIO.
Kpussle Broporo nopsiaka. dmmurnc. ['unepbona. [Tapaboma.

Yucnossle nocnenoBarenbHOCTH. OCHOBHBIE MOHSTHS. [IpHMepsI.

Bompocs! 1-22: YK 7.1 3-1-22; YK 6.1 V-1-22;YK 5.2 H-1-22
Bonpocui k sxsameny

1.

o wpd

1S

14.
15.
16.
17.
18.
19.

20.
21.
22.
23.

24,

25.
26.
27.
28.

Martpuibl ¥ TMHEHHbIE ONIEPALUU HAaJl HUMU. Y MHO’KEHUE MATPHIL.
OmnpenenuTeny KBaApaTHBIX MAaTPUI] U UX CBOHCTBA. MUHOPHI U anreOpandecKue JOMOTHEHUS.
Omnpenenutens N-ro mopsiaka. Teopema o pa3nokKeHUN ONpeIeTuTes.
Ob6parnas marpuna. [loctpoenue o0paTHOI MAaTPHUIIBL.
CucreMsbl TUHEWHBIX ypaBHEeHH. OCHOBHBIE TIOHATHUS | OTIpeesicHus . PerieHrne cucTeMpl TIMHEHHBIX YpPaBHEHUH C
nomoibio Merosna Kpamepa.
Penienue cucrembl THHEHHBIX ypaBHEHUH ¢ TOMOLIBIO 00paTHO# MaTpuubl. Metox ["aycca pemenus cucrem
JIMHEWHBIX ypaBHEHUH.
OIHOPOTHBIE CUCTEMBL. Y CIIOBHE CYIIECTBOBAHMS HEHYIECBBIX PEIICHUI.
O0m1as Teopus cucTeM JTHMHEHHBIX ypaBHeHHH. [loHsATHE panTa MaTpunpsl. Teopema Kponekepa-Kamemm.
BexrTopHble BenuuuHbl. JIMHEHBIE ONlepalluy C BEKTOPaMH.
CkansipHOE PON3BEICHHE BEKTOPOB.
JluneliHast 3aBUCHMOCTb M HE3aBHCHMOCTH BEKTOpOB. KomnHeapHbIe M KOMIUTaHAPHBIE BEKTOPEIL.
JexapToBa cucreMa KOOpauHaT. JIeHCTBHS C BEKTOPaMH B KOOPAWHATHOH GopMe. YTOI MEXIy BEKTOPaMH.
BekropHoe u cMemnranHOe Ipon3BeieHne BeKTOpoB. CBOMCTBA M T€OMETPHUYECKU CMBICI. BrIUuCieHHe uepes
KOOpPAWHATHI BEKTOPOB.
IIpocreiimue 3aga4n aHATUTHYECKON T€OMETPUH Ha TIIOCKOCTH.
ITonsipHble KOOPAXHATHI.
IIpsimast Ha mutockocTu. Pa3nuyHble BUbI ypaBHEHUS IPSIMOM.
Paccrostnus ot Touku A0 TpsAMOi.
B3anmHoe pacronoxeHne MPSIMBIX HA IUIOCKOCTH. YTOI MEXy TPSIMBIMH.
IInockocTs B mpocTpancTBe. PasznuuHble BUABI ypaBHEHHUS IUNIOCKOCTH. B3anMHOe pacnoioskeHue MmioCKOCTeN.
PaccrostHre 0T TOYKH 70 TNIOCKOCTH.
IIpsimas B mpocTpancTBe. B3anmmHoe pacnonoxkeHne NpsAMbIX U MI0CKOCTEH. YTOJI MEXTy MPSIMON U IIIOCKOCTHIO.
Kpussie Broporo nopsiaka. Dmmurnc. ['unepbona. [Tapaboma.
Yucnossle nocnenoBarensHOCTH. OCHOBHBIE MOHSTHS. [IprMepsI.
Cxopsiruecst mociaeaoBarebHOCTH. CBOMCTBA CXOMAIINXCS TTOCTIEI0BATEIBHOCTEH.
n

Brruncienue npezaena lim{ 1+~

Nn—o n
[Monstue pynkimu, rpadux GyHnkimu, oopatHas GyHkuus. [Ipumeps.
[Ipenen ¢pyHkunu B Touke. Teopemsl 0 Tpeaesax.
[Ipenen (byHKuml Ha OECKOHEYHOCTH. ACUMIITOTBI (byHKL[HM. HaxoxneHue acMMIITOT.
BeckoHeuHo Masble U OeckoHeyHo Oounbinne GyHkimn. CpaBHeHHe OeCKOHEUHO ManbIX. [IpuMepsl.




X

lim| 1+ 1

29. Brruncnenue npenena X0 X . CnencrBus.
. (sinX
lim| —

30. Bsruncnenue npezaena X200 X . CnencrBust.

31. HenpepbiBHOCTb (YHKIIMH B TOYKE U Ha HHTepBaie. [[pumepsl.

32. CaoiicTa (yHKIHH, HEPEPHIBHBIX HA OTPE3KE.

33. Touka pa3pbiBa QpyHKiHH. OTHOCTOPOHHHE MTPEIEIIBI.

34. 3apaum, npUBOAAIINE K MOHITHIO pon3BoAHON. [Ipon3BoaHas GyHKUNH B TOUKe. [ €OMETpHIECKHA CMBICIT
MpPOU3BOHON. YpaBHEHHE KacaTeIbHON U HOpMaIH K Tpad UKy (yHKIHH.

35. Ompenenenre qupdepenimana GpyHkiuu. [IpuMeps.

36. T'eomerpuueckuii cMbicn nuddepenipana.

37. TlpaBuia BBIYHMCICHUS TIPOM3BOAHBIX.

38. IIpowm3sBoaHbie meMeHTapHbBIX QyHKIMH. [[prMepsI.

39. TIpowmsBoaHast CIOXKHON (QyHKIMHU, HPOU3BOAHAS 00paTHOH GyHKuuH. [IpruMepbL.

40. TIpumenenue nudpepeHIana A1 IpUONKEHHBIX BEIYUCICHNH 3HaUCHUN QyHKIUH.

41. TIpousBoaubie u AU depeHIHatbl BHICUIMX TOPAKOB. [IpiumMepsl.

42. TIpumeHeHHEe MPOM3BOAHBIX IS UCCICAOBAHMS (DYHKIHUIA. Y CIOBHE MOHOTOHHOCTH.

43. TloHsTHe JOKaJIbHOTO SKcTpeMyMa. HeoOxomuMoe 1 J0CTaTOYHOE YCIIOBHE CYIIECTBOBAHUS SKCTPEMyMa.

44. Bemykible QyHKOUU. Y CIOBUS BBITYKIOCTH.

45. Teopemsl nuddepennmansaoro ucuncienus: Pepma, Jlarpamxka, Komm.

46. TIpaBuio JlonuTasns pacKphITHS HEOPEICTEHHOCTEH.

47. OyHKUWU HECKOJBKHUX MEPEMEHHBIX. JINHUN 1 TOBEPXHOCTH YpoBHs. [ padmueckoe nzodpaxenue QyHKIUH 2-X
nepemeHHbIX. OOIee ypaBHEHHE OBEPXHOCTH B IIpocTpaHcTse. [IpocTelimie MoBepXHOCTH 2-TO MOPSAIKA.
Iunmaaprdeckre MOBEPXHOCTH.

48. Tlpenmen u HENPEPHIBHOCT HYHKIIMU HECKOJIBKHUX TTEPEMEHHBIX.

49. NMuddepenuupyemsie pyukuun. Juddepeniman. YactHpie mpousBoanbie. HeoOXoanMbIe 1 J0CTATOYHBIE YCIOBUS
I depeHInpyeMOCTH.

50. VpaBHeHUsI KacaTeIbHOH IUIOCKOCTH M HOPMAH K MOBEepXHOCTH. ['eomeTpuueckuii cmbic audepeHimana.

51. IlpowmsBomHas no HampaBieHHI0. CBA3b C YACTHBIMH HPOU3BOIHBIMHE. [ €OMETpHIeCcKHil CMBICIL.

52. T'paaueHT U ero CBOMCTBA.

53. YacrHble Ipou3BOHBIE U AU (DEepEeHIHANBI BEICIIMX TOPSIIKOB. TEOPEMBI O CMEIIAHHBIX TPOU3BOIHBIX.

54. HeoOxomumble U TOCTATOYHBIE YCIOBHUS dKCTpeMyMa (PYHKIUI HECKOJIBKHUX MMEPEMEHHBIX.

55. VYcnoBHsI 3KCTpeMyM. MeToa HeonpeIeIeHHbIX MHOKUTeNel Jlarpamxka.
Bompocsr 1-21: YK 7.1 3-1-22; YK 6.1 V-1-22;VK 5.2 H-1-22;
Bompocer 22-55: YK 7.1 3-1-21, YK 7.1 ¥-1-21, YK 6.1 H-1-21,

Hepeqeﬂb paﬁoT, BBINOJHACMbBIX B IPOECCEC U3YUCHUSA TUCHMIVIMHBI

Hnousuoyanvhvie domauinue 3a0aHusL:
1. Pemenue cucreM nuHeWHbIX ypaBHeHuit YK 6.1 V-1-22;VK 5.2 H-1-22;
2. Pemenue 3aa4 BeKTOpHOIT anreOpbl U aHanuTH4eckoit reomerpun. YK 6.1 V-1-22;VK 5.2 H-1-22;
3. MUccnenosanue pynknuit ognoit nepemennoit. YK 7.1 ¥V-1-21, VK 6.1 H-1-21;
4. Hccnenosanue QyHKIMN HECKOIbKUX mepeMeHnbix. YK 7.1 V-1-21, YK 6.1 H-1-21;

Koumponvnuie pabomot:

Pemenue cucrem nuHelHbIX ypaBHenuil. YK 6.1 V-1-22;VK 5.2 H-1-22;
Bekropnas anredpa n ananutudeckas reometpus. YK 6.1 V-1-22;VK 5.2 H-1-22;
[penensr u nmpousBoansie YK 7.1 V-1-21, YK 6.1 H-1-21,

OyHKIMK HeCKOIbKIX mepeMennbix. YK 7.1 V-1-21, YK 6.1 H-1-21;

LN PE

Konnoksuym (c1aércst B IMCbMEHHOM BHUJIE IO OUJIETAM, aHAJOTHYHBIM 3K3aMEHAIIMOHHbIM )

OueHoYHBIE MaTepHUAJbI (OLIEHOYHBIE CPEICTBA), HCNOJIb3yeMble /Il IK3aMeHa

DK3aMeHalOHHBIN OWJIeT BKIIOYAeT B ce0s 4 TEOpeTHUECKUX BOMpPOCa M3 YCTAHOBJICHHOrO IMepedyHs U 4 3ajadu 10 TeMam,
U3JI0KEHHBIM B 4 paznene nanHoi PIT/I.
Bunersl, TECTHI U T.II. XpaHATCs Ha Kadeape U YTBEpIKICHBI €€ 3aBEAYIOLINM.

MeToaMKa OLEHKH Pe3yJIbTATOB 00y4eHHs 10 JUcHHIuInHe (MoayJio, npakTuke, HUP)

L4 TpeGOBaHI/ISI K OIICHUBAaHWIO B COOTBCTCTBHHU C y‘{e6HLIM IJTAHOM: DK3aMeH B 1 CEMECTPE.
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o Cucrema OLICHUBAHMUS, UCIIOJIB3YyEMast MMPEIIoAaBaTeIEM I TCKyH_IeI\/'I OLCHKH YCIIEBAEMOCTH —

OayuIbHO-pEITHHIOBAS:

- BBINIOJIHEHUE KOHTPOJIBHBIX paboT 1o 4 6ayta 3a KP (He 6osee 16 6awios);

- BBIMOJIHCHUE TOMAIITHKUX 3aaHuii — 1o 6 6aioB 3a 3aganue (UToro He 6ojee 24 6amioB);

- BBINOJIHEHUE TEKYIINX 3aJaHuil (He 6onee § OamioB);

- cada KoJutokBuyma (He Gosnee 8 6aioB);

- OCelIeHNe 3aHATUil — He Gornee 4-X 6asoB.
HTOT O e 6onee 60 6anoB B cemecTpe.
. YcnoBue omycka K 3K3aMeHy 10 AUCHUIUIMHE — HAIM4ue He MeHee 33 0ayioB ceMecTpoBOil paboTHL

L4 Mertonuka pacuyeTa OLICHKH Ha 3K3aMEHE.

OrtBeT Ha 3k3aMeHe oreHuBaercst B 40 6aswioB: 1o 10 6amioB 3a oTBeT Ha TeopeTHdeckre Bonpocs! U 10 30 6awioB 3a

OTBETHI Ha NPaKTHYECKHe 3a1aHusl. KpuTepun onpeaeneHus OLeHOK Ha SK3aMeHe M3JI0kKeHbI B paszene 5 [TonoxeHus
0 IPOMEKYTO4HOM arrecranuu cryaeHToB PLCAOY BO HUTY «MHUCuCy (I1 239.09-14)

6. YA EBHO-METOANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUITJINHBI

(MOJY.JISI, MPAKTUKH, HUP)

6.1. Pekomenayemast qureparypa

6.1.1 OcHoBHas JUTEpPaTYpa

Oobo3HaueHue ABTOpBI, 3arnaBue Bubéaunoreka H3parenncTBo,
COCTABHMTEJIH rojg
1.1 Byrpos S1.C. BeICIlas MaTemMaTHKa. DneMenTsl  |bubmiorexa I'd HUTY|  Pocros H/JL.,
THHEHHOI anreGph! ’ MHCuC Denne, 1997,
AQHAJIUTUYECKOM reOMEeTpHUH :
Y4eOHUK A7t BY30B.-4-¢ U31.,
nepepad. u Jo1.
12 Byrpos .C. Beicmias Matemaruka. T.2. Bubnuorexa ['® M. :Hayxka,
Huddepennmansnoe HUTY MUCuC 1984.
HHTErPAIbHOE UCYUCIICHHUE
Y4eOHuUK 1711 By30B
J13 Hanko ILE. Bricmias matemaruka B Bubnunotexa ' Onnke : Mup u
YIpaKHEHUAX ¥ 3ajauax. YueGHoe HUTY MUCuC obpasoBanme,
2005.
mocobue 11 By308 B 2. U.1.
6.1.2 JlononHUTEIBbHAS JTUTEPATYpa
O06o3HaueHUE ABTOpBI, COCTaBHTENH 3armaBue Bubnuorexa W3 pgaTenscTBo, O]
J12.1 Kpemep H.11I. Bricast Mmatemartuka uist Bubnmotexa 'O M.: FOuuTH-
SKOHOMHCTOB: y4€0. HUTY MUCuC Hana, 2004.
122 Jopoodees C. H. BhICIIas MaTeMaTHKa. 13 pecypcos ObC M.: Mup u
nttps://biblioclub.ru obpasosarie, 2011
/index.php?page=
book_red&id=102357
6.1.3 Meroauyeckue MaTepuaJbl
O6o3HaueHne ABTODBHI, 3arnaBue bubnnoreka N3narenscTBO,
COCTaBUTEIN roj
JI3.1 Tonosuenko T.B., Maremaruka. JIunelinas anre6pa: DNEKTPOHHAS CTU HUTY
Yomuusu C.A. METOJIMUECKHE YKAa3aHUs IS bubnuorexka I'd MMUCuC, 2012
BBITNOJIHEHMS IOMAITHUX 3aJaHUM HUTY MUCuC
J13.2 B.II. Apxumnos, E.M. MaremaTtnueckuii ananu3 GpyHKIHA DNeKTpOHHAs CTU HUTY
boraros, OJIHOY TIEpEeMEHHOM: MaTepuabl bubnuorexa I'd MUCuC, 2014

9.3. Jloaromnososa

JUIS CAMOCTOSATEJILHOH pabOoTBhI.

HUTY MUCuC

6.2. Ilepeyenn pecypcoB HHPOPMAMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « AHTEpHET»
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http://absotheque.sf-misis.ru/Opacunicode/index.php?url=/notices/index/9072/default
http://absotheque.sf-misis.ru/Opacunicode/index.php?url=/notices/index/9072/default
http://absotheque.sf-misis.ru/Opacunicode/index.php?url=/notices/index/9072/default
http://absotheque.sf-misis.ru/Opacunicode/index.php?url=/notices/index/9072/default
http://absotheque.sf-misis.ru/Opacunicode/index.php?url=/notices/index/9072/default
http://absotheque.sf-misis.ru/Opacunicode/index.php?url=/notices/index/13831/default
http://absotheque.sf-misis.ru/Opacunicode/index.php?url=/notices/index/13831/default
http://biblioclub.ru/index.php?page=author&id=28000
https://biblioclub.ru/
http://biblioclub.ru/index.php?page=publisher&pub_id=218
http://biblioclub.ru/index.php?page=publisher&pub_id=218

21 Ims.misis.ru — LMS Canvas HUTY «MUCuC»

D2 https://openedu.ru/course/misis/
D3 www.google.ru
6.3. IlepevyeHb MPOrpaMMHOro odecneveHust

Im1 Office Professional Plus 2016
2 WINHOME 10 RUS

6.4. Ilepeuenb MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM U MPOodecCHOHATbHBIX 023 TAHHBIX
ni 3BC «Yuusepcurerckas 6ubmmoreka ONLINE»
n2 3BC «Hay4nas snextponHas 6ubdiamoreka eLIBRARY.RU»
ns3 baza 3Hanmii 1 HaGop BBUHCIMTENBHBIX anroputMoB Wolfram|Alpha (cBoGommsrii mocTym mo

anpecy https://www.wolframalpha.com/)

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIUITJIMHBbI

7.1 Ayn. 410. JleknnoHHAs ayOUTOPUS. AyIUTOPHS IS MPAKTHUECKUX 3aHATHA.

1. KoMImiekt MynpTHMeIUHHON anmapatypsl: — MynsTuMenmiiHas mocka ACTIVboard 387Pro
— CUCTEMHBIH GJIOK 1 MOHUTOP;

2. Kommnekt yuebnoit mebenu Ha 70 mocagouHbIX MECT.

7.2 Ayn. 217. KabuHer 111 caMOCTOSATENbHOM pabOThl U KYpCOBOTO MPOEKTUPOBAHHS

[Tepeuenb 0CHOBHOTO 000PYAOBaHUS, y4eOHO-HATIISHBIX IIOCOOMI:

1. KoMnbroTepHas TEXHHKa C BO3MOXKHOCTBIO TIOJIKIIIOUEHHs K ceTH "VIHTepHeT": — CUCTeMHBIH OJI0K —
11 mwt.; — monuTop 20" 11 mr.

2. IInotrep;

3. IlnakaTsl.

4. KomrmiekT yaeOHoit Mebenn Ha 36 mocaJodHbIX MECT.

8. METOANYECKUE YKA3ZAHUA IJI OBYYAIOIIUXCA

Teopernueckast 9acTh Kypca H3/IaraeTcs B JHAIOTOBOM PEKHME C HCIOIb30BAHHEM JEMOHCTPAI[MOHHOHN MpE3eHTAIHN.
Jnst oBnajgeHus U3yd4aeMbIM MaTepralioM HEoOXOIMMO HE TOJIBKO HU3YYUTh TEOPHIO, HO M CAMOCTOSITENBHO PELINTh 3a/1audl 10
Kak#oi m3ydaemoit Teme. [IpakTudeckne 3aHATHS IPOBOIATCS B BUAE pa30opa KOHKPETHBIX 3a1ad.

JUi1st yCemmHo# MoAr0TOBKH K 9K3aMEHy CTYACHTaM PEKOMEHIYETCSI TOTOBUTBCS K KadcOOMy 3aHATHIO (M JEKIIMOHHOMY, U
MPaKTHYECKOMY); BBIMOJHSIThH BCE AOMAIIHKE 331aHusl (MHIUBHYyaIbHbIC H ©KEHEICIBHBIC) YETKO 8 CPOK, a TAKXKE 00513ameNbHO
HCIIONB30BaTh BO3MOXKHOCTB JUISL CHAYM YacTH CEMECTPOBOTO Marepuaia Ha Kowlokeuyme. [IOMEMO pPeKOMEHIOBAHHOMN
JATEpaTypbl MOXHO HCIOJb30BaTh BHICOJEKIMH MO Marematuke (kaHan YyouTube.ru, http://www.mathprofi.ru/ u np.)
VHauBuIyanbHbIe JOMAIIHAE 33aHIs HEOOXOINMO 3dujuiyanb, OTBEYas Ha BOTIPOCHI MIPEMOAaBaTeIsl.

K sk3amMeHy OOMyCKalOTCS CTYAEHTHI, BBINONHHBIINEG ¥ 3aIIUTHBIIME BCE JOMAIIHME 33JaHMS W HANWCABIINE BCE
KOHTPOJBHBIE PAOOTHI HA TTOJIOXKUTEIBHYIO OICHKY.
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http://www.google.ru/
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B7%D0%B0_%D0%B7%D0%BD%D0%B0%D0%BD%D0%B8%D0%B9
https://www.wolframalpha.com/
http://www.mathprofi.ru/
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