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1. HEJIA U 3AJJAYU OCBOEHUA JUCHHUTITJIMHBI
1.1 [lenb OCBOCHMS JUCHUTILIHHBI:

— pa3BUTHE COBPEMEHHBIX (OPM MaATEMaTHYECKOrOo MBbIIUICHUA Uil (GopMalu3auuu |
MaTeMaTHYECKOM MOCTaHOBKH NMPO()ECCHOHAIBHBIX 3a/1a4;

— (popMupoOBaHUE NpeACTaBICHUH O MOHATUAX U METOAAX B 00JACTU UCCIIEOBAaHUS KOHEUHBIX
MaTEMaTHYECKUX CTPYKTYP.

1.2 3amaum 0CBOSHUS TUCIUTUTHHBI (MOIYJIS):

— 3HaHWE OCHOBHBIX MOHATUN MPOU3BOAHBIX U MHTErPAJIOB, MU (HepeHINAIBHBIX YPaBHEHUN U
PALOB,;
— npuMeHenne auddepeHnnanbHbIX YpaBHEHUH B MPAKTHYECKHX 33/1a4ax (PU3UKU, MEXaHUKH.

2. MECTO JUCHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM TPOI' PAMMBI

VYuebHas mucumiuinHa «MaTemMaTuka» BKIIOUYEHa B O0s3aTENbHBIA TepeueHb JUCIUILTAH
00s13aTeNIbHOM yacTH 00pa30BaTeNbHOM NPOrpaMMbl BHE 3aBUCHUMOCTH OT €€ HAalpaBJIEHHOCTH
(mpodust). AucummuimHa peanusyercst B cooTBeTcTBUU ¢ TpeboBanusmu OI'OC, OI1 BO u YII, no
JAHHOMY HallpaBJICHUIO TOATOTOBKH.

JucuuruimHa Oasupyercs Ha clenyromux aucuuiuimHax: Matematnka u WHpopmaruka (B
00BEMe Kypca CpeiHel IIKOJIbI).

HucuunnuHa «MartemaTtuka» SBJSIETCS. OCHOBOIOJIATAMOIIEH [l M3Y4YEHUS CIIEAYIOLIUX
JMCLUIUIMH: AJTOPUTMBI U CTPYKTYpbI AaHHBIX, Teopus urp, Teopus BepositHocTel, DopmanbHble
SI3BIKA ¥ TEOPHUST KOMITHIISLINH.

Pabouas nporpamMMa JTuCHUIIIMHBI « MaTeMaTHKay JJIsl UHBAIUJIOB U JIUI] C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU ~ 37I0POBbsl  pa3zpalaThiBaeTcsi HHIAUBUAYAIbHO C  Y4€TOM  OCOOEHHOCTEH
NCUXO(PHU3MUECKOT0 Pa3BUTHS, WHAWBUAYAIbHBIX BO3MOXXHOCTEH U COCTOSHHS 3/10pOBbSI TaKHX
o0yyarouuxcsl, Mo UX JUYHOMY 3asIBJICHUIO.

3. KOMIIETEHIIMX OBYYAIOUIEI'OCsl, ®OPMUPYEMBIE B PE3YJbTATE
OCBOEHMA JUCIUITIJIMHBI (MOAYJISA)

Tabmuna 1 — ®opmupoBanue komneternun OIK-3 mucrummaaMu
Jnist ouHOM popMBI 00yUeHUs

Kommneren Haspanus yueOHbIX CemecTpsl GOPMUPOBAHHS KOMIICTEHIINU
s JIACLIMIUIAH, MOJYJICH, 1
K 2K K 4 x
MPAaKTHK, YYaCTBYIOIIUX B ype ype 3 xype ype
hopMupoBaHUY KOMITETEHITUH| CEMECTP CEMECTp CEMECTp CeMeCTp
BMECTE C JaHHOU 1 2 3 4 5 6 7 8
JTUCIATIIINHOMN

OIIK-3 |Maremaruka

duszuka

dusmka. JlomOJIHUTEIbHEIC
IJ1aBbI

Xumus

TeopeTnueckas MexaHUKa




OxoHOMUS u yder
9HEPropecypcos u
SHEpPreTUYeCKUil MOHUTOPUHT

IlogrotroBka K  mpoueaype
3alUTEl U MpoIeaypa 3aluTa
BKP

Jist 3a0uHO (hOpMBI O0yUSHHS

Komnerenig
s

Hazpanus yueOHBIX

Kypcs! popMupoBaHus KOMIETEHINT

JACLMIUIAH, MOYJIEH,
MPaKTHK, YUYaCTBYIOIIUX B
(hopmupoBaHNH KOMITETEHITHH]
BMECTE C JaHHOH
ITUCIUATIIINHON

OIIK-3

Maremaruka

Puszuka

4 xypc

5 Kypc

dusuka. JlomoTHUTEIbHBIC
TJIaBBI

Xumus

TeopeTquCKaﬁ MCXaHHKa

OKoHOMUS u ydeT
9HEPropecypcoB u
SHEpPreTUYeCKUit MOHUTOPUHT

IloaroroBka Kk  mpoueaype
3alIUTHl U TMPOLIeAypa 3alluTa

BKP




INEPEUYEHb ITJIAHUPYEMBIX PE3VJIbTATOB OBYYEHUS 110 JAUCHUIIIMHE, COOTHECEHHBLIX C IINIAHWUPYEMbBIMU
PE3VJIBTATAMU OCBOEHUI 4 OI1
Ta0nuua 2

Hepeqenb IVIAHUPYEMBIX PE3yabTaTOB oﬁyqe}ma 0 JUCHUIIJINHE, COOTHECCHHBIX C INIAHUPYEMBIMHA PE3YyJdbTATAMHU 0CBOCHUSA

Kon 1 HaumeHoBaHue O1eHOUHBIE CpecTBa
Kon 1 HaumeHoBaHue MHJIMKaTopa .
KOMITETeHIIN OCTHDKEHHS [Inanupyemsble pe3ynbTaThl 00yUeHHUs 10 AUCIUIUINHE Texymiero IIpomesxyTouHoH
PN — KOHTPOJIS aTTecTaluu

OIIK-3. Criocoben HOIIK-3.1. 3Hath:- [lonsTue MHOXECTBa, | YMeTh: - Buaners: TectupoBanue B | Bompocst JUIs
NIPUMEHATH IIpumensier CIOCOOBI 150:¢ 3a7aHuA n | - Ucnons3oBatsb - HaBbikamu CHCTEME YCTHOTO
COOTBETCTBYIOIITIH MaTeMaTHICCKHH anreOpandecKkue Omepanu Ha HAX | aJTOPHUTMHYCCKUC MaTeMaTHJec- MOODLE. (3 | cobecenoBanns u
¢busuKo- ammapar CBOHCTBa orepanui HaJl | MpHeMBl  pemeHWs | Kol (opmanu- | TECTUPOBAaHUS, B | 3a1a4u UL
MaTeMaTHIeCKHH aHAITNTHYECKOH MHO)KECTBAMH; CTAaHOAPTHHIX 3ajad | 3alHuu 6aze Ka)XJOTO | MPaKTHIECKOTO
anmapar, METObI TEOMETPHH, - bazoBble TOHATHA W OCHOBHBIC | JMHEHHOW anreOpbl, | MPUKIATHBIX TECTUPOBAHUSA MIPUMCHEHHS
aHanusza u TUHEWHOW anreOpel, TEXHUYECKHE MpUEMbl MaTpuyHOW | - [IpuMmeHsTH 3amad Ha ©Oaze | 100  BOmpOCOB), | M3YYCHHBIX
MOJIETTMPOBAHHS, i depeHnmans anreOpHl, aHAMTHYECKON | muddepeHnnanbHoe | 3HAHUH cobeceoBaHNE M | METOZOB B
TEOPETUYECKOT0 U HOTO U TeOMETpHH; u HHTETpajJbHOE | MaTeMaTH4ec- OTYETHI NIPH caue | 3K3aMEHAI[HOHHBIX
9KCHEPUMEHTAIBHOTO | HHTETPaJbHOI0 - Ompenenenue ¢byHKIUH, ee | MCUHCIICHHE JUI | KOTO  aHanmu3a, | 1abopaTOpHBIX ouserax (20
HCCIIeIOBAHUS IIPU HCYHCIICHUS CBOMCTBA M CIIOCOOBI 33/1aHHS; pelIeHHs]  TUMOBBIX | AHAJTMTHYECKOH | paboT OuseroB)
peLeHun (bYHKIMH OHOM - OCHOBHBIE CBOMCTBAa YHUCIOBBIX M | 3a1ay; TreOMEeTpUH U
npodeccHOHaNbHBIX NIEPEMEHHOM. (yHKIMOHATBHBIX PSINOB M WX | - BeipaboTath JIMHEHON
3a1aq MPUIIOKEHUS; CIIOCOOHOCTD anreOpHl.

- Konerpyxunn MIPOM3BO/IHOM, | T€OMETPUUYECKOTO

madepeHnrara u 0000ICHHE HA | BUACHUS

(DYHKIIMM HECKOJIBKHX NEPEMEHHBIX; | (hOpMaJIbHOTO

-O0mgyro  cxeMy — IIOCTPOCHHS | ammapara

MHTETpaJa W €ro INpUMEHEHHEe K | JAUCLIUILUINHBI c

pelIeHUIO 3a1a4 MeXaHUKU. OU3UKU | OJHOM CTOPOHBI H

Y TEXHHKE; yMEHHe

- OcHoBHble cBoiicTBa (yHkuMo- | popmanuzoBath B

HaJIbHBIX PSIJIOB, U UX MPUIOXKEHUs], | TEPMHUHAX

MeTOAB! peneHus auddepeHuans- | TUCIUIDIMHGL 331291

HBIX YPaBHEHHUI U UX CHUCTEM; T€OMETPHYECKOTO H

- DIIeMEeHTBI TrapMOHMYECKOTO | aHAJIMTHYECKOTo

aHaIN3a,; XapakTepa ¢ Jpyrou.

- DJIeMEHTBI TEOPHH BEPOSTHOCTEH 1

MaTeMaTH4eCKOH CTaTUCTHKHU.




4. CTPYKTYPA U COAEPKAHUE JUCTIUITJIMHBI

4.1 Pacnipenenenue Tpya0EMKOCTH JUCIMIUIMHBI TIO BHIaM paboT IO ceMecTpam

OO6mas Tpyno€MKOCTh AUCHUIUIMHBI cocTaBisger 14 3ad.en./504 waca, pacmpeneneHue

9acoB IO BHJIaM pabOT ceMecTpaM IPEeCTaBICHO B Ta0. 3.

(DOpMaT HU3YYCHUA JUCHUIIIMHBI: C UCIIOJIb30BAHUEM 3JIEMCHTOB 3JICKTPOHHOI'O 06yLIeHI/I${

Tabnuna 3 - Pacnpenesnenne Tpya10éMKOCTH TUCHHMILIMHBI 10 BUIaM padoT Mo cemecTpam

st ounoii gopmbl 00ydeHus1

Bun yuebHoli paboThl Bcero CemecTpbl
4acoB 1 2 3
el I IR R I
1.1. AyauTopHble 3aHATHS (BCEro), B TOM YHCIIE: 170 68 68 34
- nexruu (JI) 85 34 34 17
- nabopartopHbie padoTsl (JIP)
- npaktuaeckue 3ansatus (113) 85 34 34 17
- npakTukyMsl (I1)
1.2. BHeayauTopHbIe 3aHATHA (BCeEro), B TOM YHCIIE: 10 4
- TPYNIIOBbIE KOHCYJIbTAMHU 110 JUCLUILIMHE 4 1 1 2
- TPYMNIOBbIE KOHCYJIbTAIIMH IO MPOMEXKYTOYHON 6 2 2 2
aTTecTanuu (3K3aMEHBI)
- UHIUBUyajbHas paboTa MpernoaaBaress
¢ oO0yyaromumcst 1o BeimoaHeHno KP
2. CamocrositesbHas padora cryaenta (CPC) (Bcero) 198 127 37 34
Bua npoMexyTOYHOM aTTeCTAllMM  IK3aMEHBbI 126 54 36 36
OO01mast TPy10eMKOCTh, 4aChl/3a4€THbIE e THHUIIBI 504/14 | 252/7 | 144/4 | 108/3
st 3a04HOi popMbI 00yUeHHs
Bun yuebHoit paboThl Bcero Kypcsr
4acoB 1
1. KonrakTHas pabota o0y4yaommxcs ¢ mpenogaBarteaem (1o
BUJIaM Y4EOHBIX 3aHATHH) (BCEro), B TOM YHCIIE: 52 52
1.1. AyauTopHble 3aHsITHSI (BCEr0), B TOM YHUCJIE: 56 56
- nexruu (J1) 16 16
- nabopatopuslie padoTsI (JIP)
- npaktudeckue 3ausaTus (I113) 24 24
- npakTuKyMmsl (I1)
1.2. BHeaynuTopHbIe 3aHATHUS (BCEr0), B TOM YHCIIE: 10 10
- IPYIIIOBbIE€ KOHCYJIbTAIIMU MO TUCIUIUINHE 5) 5)
- TPYIIOBBIE KOHCYJIbTALMU MO MPOMEXKYTOUHOU 5) 5)
aTTecTaluu (3K3aMeHbI)
- UHIUBUAyaIbHas paboTa MpernoaaBaTens
¢ oOyuaroumcs no BeinoaHeHuo KP




2. CamocrosiTeqbHas padora cryaenta (CPC) (Bcero) 436 436

Bua npome:kyTouHOM aTTecTALIMHI IK3aMeHbI 18 9K3/18

OO0uiasi TPY10€eMKOCTh, YAChI/3a4eTHbIE eJUHUIIbI 504/14 | 504/14

4.2 ConepxxaHue TMCUUILUIHHBI, CTPYKTYPHPOBAaHHOE 110 TEMaM

ConeprxaHue JUCUUIUIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM, MPUBEICHO B Tabnuue 4.

B cronbue «Bug CPy BBeACHBI CIeayIONUE COKPALICHUS:

«JlekuuU» — MpeanosaraeT U3yuyeHne MaTepruaioB Y4eOHHKOB M yUeOHBIX MMOCOOMIA st
IIOATOTOBKH K JIEKI[USIM U IIOBTOPEHUE MaTepuaa I0ocje IpOoCIyIBaHUs JICKLUHU Ul Y4acTHUs B
00CYX/IEHUSAX Ha MPAKTUUECKUX 3aHATHUSIX.

«[IpakTHKa» - OpearnonaraeT UCIOIb30BaHUE METOJNYECKUX pa3pabOTOK AJIs NOMOIIHU
IIPY PEIICHNN UHAMBUIYAIbHBIX 33[1a4 U PEIIECHUE 3a/1a4 U3 3aJaYHUKOB.



4.2 ConpepxxaHue TMCUHUILUIMHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tabnuma 4.1 - ConepkaHue AUCHUILTUHBI, CTPYKTYPUPOBAHHOE 110 TEMaM, IS CTYIEHTOB OYHON (POPMBI 00yUYEHUS

IInanupyemsbie Bunbt yueGHOI paboThI
(ouTpOHpYeMbI KontakThas g Hanmenosa-uue | Peanusauus Ha::[;:oxs
€) pesyJIbTaTeI pabora ‘g HCIIOJTB3YEMBIX B paMKax 6
OCBOECHUSI: a, npaxTiaec- | Pa3padora
= aKTUBHBIX U p HHOT'O
koaYK;OIIK; s .-
HaumenoBanue teM &) Y A= Bun CPC WHTEPAKTUBHBIX SIIEKTPOHH
K ol| = S o 5 2 MOATOTOBKH
s| 28 58 EE, o6pa3zoBa- ~ | orokypca
M UHAUKATOPbI o) o = o F = (Tpymoem ( K
S| 54 £E8 E¢ 7 TEJIBHBIX KOCTb B TPyZIoeM
JTOCTHKEHUSI E|l af E & 98/ . OCTbh B
. = o g ¥ K e F O TEXHOJIOTUU yacax)
KOMIIeTeHI U 51 8¢ &= 3 2 6 yacax)
= = o : g O o
1 cemecTp
Paznen 1 DneMeHTB MaTPUUHOM anreOpbl
Tema 1.1 Jlunelinple  onepauuu  Hajg | 2 2 4 IToxroroBka k nekiusm (6.1.1: C: 89 | Pa3bop pemenus
MaTpHULIAMHU U UX CBOMCTBA — 105); (6.1.4: C: 20 - 41), | KOHKPETHBIX
Tema 1.2 Onpenenurenn u uUX CBOMCTBa. | 2 2 4 BBINOJTHEHHE 3aaHuH JUI | IpUMEpOB c
O6paTHas MaTpHna caMocCTosATeNbHOM padoThl (6.2.1: C. | moMouipo
Tema 1.3 DnemenrtapHble npeobpazosanus | 2 2 4 28 — 32; 33 - 36; 39 - 40); (6.2.2: C. | mpe3eHTaMK H Y
Matpui. basuCHBII MHHOpD W  paHr 19 -24) JOCKH
MaTpHIIBI
Hroro no pazgeny 1 | 6 6 12
OIIK-3 pasiely
HNOIK-3.1 Pa3gen 2 CucteMbl THHEHHBIX anreOpandecKux ypaBHEHUI
Tema 2.1 Meron  Kpamepa wu  wmeron | 2 2 4 IToxroroBka k nekiusm (6.1.1: C: 53 | Pa3bop pemenus
obpatHo#i maTpuiel pemennus CJIAY - 59, 6.13: C: 166 - 173), | KOHKPECTHBIX
TeMav 2.2 OnHOpOHBIE § CHCTEMbI 2 2 4 BLIONHEHYE 3a7aHmi s | TIPMMEpoB c
JIMHCHHBIX YPABHCHHH. CroiicTsa caMmocTosTensHOU padotsr (6.2.1: C. TTOMOILBIO
pemenuii CJIAY 393336 -39 IPE3EHTAlMU U Y
—33,36-39) JIOCKH
Tema 2.3 Meron T'aycca. O6mas Tteopus | 1 1 4
CJIAY
Hroro no pazaeny 2 | 5 5 12
OIK-3 Pa3znen 3 BekTopHoe npocTpaHCTBO. DIIEMEHTHI BEKTOPHOM areOpsl
HOIIK-3.1 Tema 3.1 PazmepHocTh u Gazuc | 1 1 5 Ioaroroska k nekumsim (6.1.2: C: | Pa30op pemenus




IInanupyemsbie

Bunbt yueGHOI paboThI

MIPOCTPAHCTBE

KOHTPOJIUPYeMBbI KonTaktHas Hanmenos
( pospy 0 : a g Haumenosa-nue | Peammsamms R
€) pe3yJbTaThl Ta
) pesy pabo 9 HCIIOJTB3YEMBIX B pamMKax
. pas3pabora
OCBOCHUS: = HpaKTHIeC-
w AKTUBHBIX U T HHOTO
koaYK;OIIK; s KoM
HanmenoBanue TeM ) o 2w Bunx CPC WHTEPAKTUBHBIX 3IIEKTPOHH
K ol = E o B S HOATOTOBKH
S| &g 88 &, o6pa3oBa- (pynoem- | OTO Kypea
M HHIUKATOPDI Sl oF 27 5 Fs8 Py (Tpymoemk
S| S5 24 23° TENbHBIX KOCTE B pPyAa
JTOCTHKEHUA = o g E = o 35 = . OCTh B
. = S o X = S =0 TEXHOJIOTUN yacax)
KOMIIETEH I[Hii 51 8¢ & =& Z22 5 Jacax)
= 5 a =8 O o=
BEKTOPHBIX MIPOCTPAHCTB 164 — 191; 6.1.3: C: 19 - 31), | KOHKPETHBIX
BEITIOJTHEHHE 3aaHAH TS | IPUMEPOB ¢
Tema 3.2 Koopmuaatet B apdurHOM | 1 1 5 . A A prMEp
NPOCTpaHCTBE camocTosTeNbHON pabotel (6.1.5: C: | momotkio
Tema 3.3 JIuneiinsie oTepanuu n| 1 1 5 116 - 133); (6.2.3: C. 16 - 23) MPE3CHTAIIMH U Y
OPTOHOPMHUPOBAHHBI 0a3UC BEKTOPHOTO JIOCKH
MIPOCTPAHCTBA
Tema 3.4 CkanspHoe mpousBegerne B | 1 1 5
EBKIMI0BOM IIpOCTpaHCTBE
Tema 3.5 Bektopuoe 1 cmemanHoe | 1 1 5
NPOU3BEICHIE BEKTOPOB U MX CBOWCTBA
Hroro no pazaeny 3 | 5 5 25
Pasnen 4 Ananutuyeckasi reOMETpPHUs Ha INIOCKOCTH
Tema 4.1 Bunsl ypaBHeHHd mpsimoii Ha | 1 1 5 [onroroka k nmekmusm (6.1.2: C: 47 | Pa30op perreHus
IUIOCKOCTH - 68, 6.1.3: C: 59 - 70), BEIIONHEHNE | KOHKPETHBIX
Tema 4.2 Bsanmnoe pacrnonoxenne | 1 1 5 3aJ@aHUi  JUIA  CAMOCTOSTENBHOM | IPUMEPOB C
HPSAMBIX ¥ TOYEK Ha INIOCKOCTH paGoTeI (6.1.5:
Tema 4.3 [Tydex npsMbIX Ha TNIOCKOCTH. 1 1 5 C. 35-56) MTOMOIIBIO
Npe3eHTalUd U Y
JIOCKH
Hroro no pazneay 4 | 3 3 15
Pa3zpen S Ananutuyeckast reOMETpUs B IPOCTPAHCTBE
OIIK-3 Tema 5.1 Bunbsl ypaBHeHu# miockoctd B | 1 1 5 [oxroroBka k sekmusiM (6.1.2: C: | Pa30op pernenus
HOIK-3.1 3-XMEpHOM MPOCTPAHCTBE 201 - 236), BEIIOTHEHUE 3aTaHUI U | KOHKPETHBIX
Tema 5.2 Bupwl ypasuennii mpsmoit s | 1 1 S camocrosiTepHOM pabotsl (6.1.5: C. | mpuMmepos ¢
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IInanupyemsbie

Bunbt yueGHOI paboThI

KOHTPOJIUPYEMBI Hanmenos
(xoHTpOIHpYE KonraxrHas g Haumenosa-nue | Peammsamms R
JbTATHI
€) pesy pabora 9 HCIIOJTB3YEMBIX B pamMKax a3paGoTra
OCBOCHHS: o, npaktugec- | PooP
= aKTHBHBIX U T HHOTO
koaYK;OIIK; s KoM
HanmenoBanue TeM ) o 2w Bunx CPC WHTEPAKTUBHBIX 3IIEKTPOHH
K 2 E o B S HOATOTOBKH
Q| B o ¥ g &8 = obpa3zoBa- oro Kypca
= Q< Q = =N o (prI[OGM-
U HHAMKATOPBI o5 27 s5S (TpynoeMK
S| S5 24 23° TENbHBIX KOCTE B pPyAa
JTOCTHKEHUA = o g E = o 35 = . OCTh B
. = o g ¥ S = O TEXHOJIOTUU yacax)
KOMIETEeH i £1gg &E 22 > Jacax)
S| S8 E§ s
Tema 5.3  B3aumnoe  pacnonoxenne | 1 1 5 141 - 165); (6.2.5: C: 14 - 25) MTOMOIIBIO
TOYCK, IUTOCKOCTEH n MIpsAAMBIX B NpE3EHTAlUuU U Y
MPOCTPAHCTBE JOCKH
Hroro mo pazneay 5 | 3 3 15
Pa3aen 6 Kpublie 1 MOBEpXHOCTH 2-T'0 HOPsIIKa
Tema 6.1 Buabl kpuBbIx BTOpOro nopsiaka | 1 1 5 IToxroroBka k sexuusMm (6.1.2: C: | Pa3bop perenus
OIIK-3 ¥ MX CBOWCTBA 106 — 123; 6.1.3: C: 72 — 110; 6.1.4: | KOHKpPETHBIX
HMOIIK-3.1 Tema 6.2 [Ipusenenne  obwero ypashe- | 1 1 > C: 205 - 220), (6.2.4: C: 3 - 25) | mpumepoB ¢
HUA KPHBOH 2-T0 NOPAAKA K KaHOHH- BBINIOJTHEHHE 3a7aHuH JUIS | TIOMOIIBIO
4EeCKOMY B, 5
AT = caMmocTosATenpHON paboTsl (6.1.5: C. | mpe3eHTau U 'y
Tema 6.3 Buasl moBepxHocTeld BToporo | 1 1 5 i
MOpsAJIKa U MX CBOICTBA 96 —112; 165 — 185) AOCKH
Tema 6.4 [IpuBencuue ypaBHeHus | 1 1 5
MOBEPXHOCTH 2-ro TopsiIKa K
KaHOHMYECKOMY BHIY
Hroro mo pazneay 6 | 4 4 20
Pa3nen 7 Beenenue B MaTeMaTUUECKUI aHAIU3
Tema 7.1 OcHOBHEIE CBEIIEHUS ol 1 1 5 IToaroroBka k nekmusam (6.1.4 C. 92-
MHOKecTBaX. CHMBOJIBI MaTeMaTHYCCKOM 102)’ BBIIIOJIHCHUE SaﬂaHI/Iﬁ hinig:
OIIK-3 JOTMKM M WX wucnonb3oBaHue. [lonsTne CaMOCTOAITENBHOI pa6oTst (6.1.5 C.7-
HOIK-3.1 ($yHKIMH, crIOCcOOBI 3aJaHns PyHKINH. 10)
Tema 7.2 Cnoxnast ¢ynkuus. OOparnas | 1 1 5 IoxroroBka k nekmmsm (6.1.4 C.

¢yakausa.  OCHOBHEIE
(hyHKIMHK U UX TpaduKy.

3JIEMEHTapHbIE

102-104), BBINOIHEHHWE 3aJaHUI TS
CaMOCTOSTEIIFHON pabOTHI
(6.1.5 C.10-14)
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IInanupyemsbie
(KOHTPOJIMPYeMbI
€) pe3yJabTaThl
OCBOCHMS:
koaYK;OIIK;
K
U MHAUKATOPbI
JOCTHKEHUsI
KOMIeTeHI Uil

HanmenoBanue Tem

Bunbt yueGHOI paboThI

KonrakTHas
pabota

JlabopaTopHubie
DPabOTHI, Yac

3aHATHS, Yac

CamocTosgTeabpHas pa60Ta

(CPC), uac

Bux CPC

Hammenosa-uue
HCIIOJIb3YEMBIX
aKTHUBHBIX B
HUHTEPAKTUBHBIX
oOpasoBa-
TENbHBIX
TEXHOJOT UM

Peannzanmsa
B paMKax
TIpaKTHIeC-
KoM
MOJITOTOBKHU
(Tpynoem-
KOCTb B
yacax)

Hanmenos
aHme
pa3paboTta
HHOTO
JIIEKTPOHH
oro Kypca
(Tpynoemk
OCTb B
yacax)

Hroro no pasneny 7

N | Jleknuu, yac

ro| IIpakTnueckue

N | 0OyJaroIIXCs

[y

Paspnen 8 Teopus npenenon

Tema 8.1 [ToHssTHE YHCIIOBOH IOCIENO-
BaTenpHOCTH. [lpeaen 4uCIOBOW mocie-
IOBAaTEIbHOCTH. DBECKOHEYHO Mallble U
OECKOHEYHO OOJIBIINME IOCHENOBATEINL-
HocTH. OCHOBHBIE TEOPEMBI O IpeAenax
MoCIeA0BaTEeIbHOCTH. Ynco €.

IToaroroBka k nekmusm (6.1.4 C.110-
115), BeInONIHEHUE 3alaHUH 1JIs
CaMOCTOSTENFHON paboOTHI
(6.1.5.C.25-34)

OIIK-3
HOIIK-3.1

Tema 8.2 [Ipenen GpyHKuMM B TOUKe W Ha
OeckoneuHocTH. TeopeMbl o Tpene-nax
¢yukuuu. HeorpeseseHHbIe BbIpaKeHUSI.
IlepBplii ¥ BTOpOH  3ameyarelbHbIE
npezensl. beckoHeuHO Manble (QYHKIMH,
kinaccupukanuss ~ OCCKOHEYHO  MalbIX.
[TpuHIUT 3aMEeHbI DKBUBAJICHTAMHU.

Hroro no pazieny 8

2

2

20

OIlIK-3
HOIIK-3.1

Paznen 9 [luddepennuporanne GhyHk

UMK OHOU ITepeMeHHOMN

Tema 9.1 [lonsatHe  TPOM3BOTHOH,  e¢
TEOMETPUICCKUN W MEXaHHICCKHIA CMBICIT.
IIpaBuna  BBIYMCIICHHUS  MPOU3BOIHOM.
Jlorapudgmuyeckas MIPOU3BOJIHASI.
IIpon3BoHAs HESIBHO 3a/IaHHBIX (DYHKITHA.
IIpousBonHas GbyHKIHH, 3aJJaHHOM
napaMeTPUICCKH.

1

1

5

IToaroroBka k nexmusm (6.1.4 C.137-
140),
CaMOCTOSITEIbHOM

C.44-79)

3aJjaHUHd IS
(6.1.5

BBITIOJIHEHHE
paboTs!

Tema 9.2 [ludpepennnan ¢$yHKIMN.
WHBapuaHTHOCTD (bopmbl MepBOro
JuddepeHnuaa. [Ipon3BosHBIE u

12




IInanupyemsbie

Bunbt yueGHOI paboThI

(xonTpoaupyembt KonraxTHas g HaumenoBa-uue | Peanmmsanms Hagr;:m
€) pe3yJbTaThl pabora 8 HCTIONB3YeMBIX B paMKax
. s pas3pabora
w AKTUBHBIX U T HHOTO
koaYK;OIIK; s KoM
HanmenoBanue TeM ) o 2w Bunx CPC WHTEPAKTUBHBIX 3IIEKTPOHH
K ol = E o B S HOATOTOBKH
Q| B o ¥ g &8 = o6pazoBa- oro Kypca
&g 3 & =9 (Tpymoem-
M HHAUKATOPbI T o5 27 58S by (TpymoemMk
S| 84 Eg €27 TENBHBIX KOCTD B
JOCTHIKECHUSA = o g B = O 5 = o OCTh B
. = o g ¥ S = L TEXHOJIOTUU yacax)
KOMIIeTeHIH i £1gg &E 22 5 Jacax)
S| S8 E§ s
TuQepeHITHAaTB BRICIIAX MTOPSIKOB.
Hroro mo pazneay 9 | 2 2 10
Pa3gen 10 [IpumeHeHwe IpoW3BOTHOM K HCCIIEOBaHUIO (PYHKIUI U IOCTPOCHHUIO TPaQUKOB Pazbop pemenns
KOHKPETHBIX
Tema 10.1 OcHOBHEIE TEOPEMBI 1 1 6 Jlexuum: 6.1.4 C.164-178 MpHMEPOB c
muddepeHIraIpbHOTO HeuncaeHns: Oomas Ipaxrtuka: 6.1.5 C.86-114 S
OIIK-3 cxeMa  HWcclenoBaHMA — QyHKOUH U [IpE3CHTAIH H Y
MIOCTPOCHHUS TPAPHKOB. OCKH
HOIK-3.1 Tema 10.2 HanGonpmiee u HauMeHbIIEE 1 1 7
3HaueHHe (QYHKOMM Ha  3aMKHYTOM
OTpe3Ke M HHTEpBAJIC
Hroro mo pazneny 10 2 2 13
Hroro mo 1 cemecTpy 34 34 127
2 cemecTp
Paspnen 11 Heonpenenenuslil uHTErpai Pazbop pemenns
KOHKPETHBIX
Tema 11.1 Onpenenenue nepBooOpa3-HOt 6 6 6 Jlexmmu: 6.1.4 C.193-219 HpI/IMIZ)pOB c
u HEOIPEICIIEHHOTO HHTETpAlIa. Ipakruka: 6.1.5 C.129-156 TTOMOIITBIO
OIIK-3 HHTerpupoBanue MOICTaHOBKOW (3aMeHON
. Npe3eHTalud Uy
HOIIK-3.1 HEPEMEHHOM). OCKH
Tema 11.2.. ®opmyna UHTErPUPOBAHUSA MO 4 4 6
yactsiM.  [loHsatne o  Hebepylmuxcs
MHTEerpajIax
Hroro no paznenay 11 10 10 12
OIK-3 Pasnen 12 OnpeneneHHbIN HHTETpa
HOIIK-3.1 Tema 12.1 Iloustue OIPEIEIEHHOTO 6 6 6 Jlexuuu: 6.1.4 C.221-237
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IInanupyemsbie

Bunbt yueGHOI paboThI

KOHTPOJIUPYeMBbI KonTaktHas Hanmenos
( pospy 0 : a g Haumenosa-nue | Peammsamms R
€) pe3yJbTaThl Ta
) pesy pabo 9 HCIIOJTB3YEMBIX B pamMKax 6
OCBOCHHS: o, mpaxTHgec- | Pa3padora
= AKTHBHBIX U p HHOT'O
. . < %
koaYK;OIIK; s KoM
HanmenoBanue TeM ) o 2w Bunx CPC WHTEPAKTUBHBIX 3IIEKTPOHH
K ol = E o B S HOATOTOBKH
S| 2g 58 &z, obpasoBa- _ oro Kypca
M HHIUKATOPDI Sl oF 27 5 Fs8 (Tpynoem (Tpymoemk
S| S5 24 23° TEIbHBIX KOCTE B PyA
JTOCTHKEHUA = o g E = o 35 = . OCTh B
. = S o X = e = O TEXHOJIOTUU yacax)
KOMIIeTeHI U 5| 89 & = 2 2 6 yacax)
= 5 a =8 O o=
uHTerpanma. TeopemMa  CyIIECTBOBaHWUSL. [pakruka: 6.1.5 C.145-156
CBoiicTBa OIpeICIIEHHOTO MHTErpaa.
Tema 12.2 OnpeneneHHBI  WHTETpAN  C 6 6 6
TIepEMEHHBIM BEPXHIM TIPEIEIIOM.
HecoGcTBeHHBIC HHTETPAIBL.
Hroro no pazgeny 12 12 12 12
Paznen 13 TuddepennmansHoe ncancieHne QyHKIHA HECKOJIPKIX IIEPEMEHHBIX
Tema 13.1 Onpenenenue ¢byHKIHN 4 4 4 Jlexmun: 6.1.4: C: 261 - 263
HECKOJBKUX  IepeMeHHbIX. (OCHOBHEIC Ipaxruka: 6.15: C.208-224
TEOPEMBl O HENPEPHIBHBIX (QYHKIHUAX.
CBoiicTBa (yHKIIMI HENpephIBHBIX Ha
3aMKHYTOM OTPaHHYEHHOM MHOJKECTBE.
Tema 13.2 YactHbie MIPOU3BOTHBIE 4 4 4
(YHKIMHM ~ HECKOJIBKUX  NEepPEeMEHHBIX.
Ionuei  muddepennuan. KacatenpHas
TUIOCKOCTh M HOPMaJIb K ITIOBEPXHOCTH.
Tema 13.3 YacTtHrle [IPOU3BOIHBIE 4 4 5
BhICIIMX moOpsiikoB. Dopmyrna Teinopa
UiT  GYHKOUH MHOTHX — IEepEMEHHBIX.
DKCTPEMYMBI GbyHKIHN MHOTHUX
MepEeMEHHBIX.
Hroro no pazgeny 13 12 12 13
HToro no 2 cemecTpy 34 34 37
3 cemecTp
OIK-3 Pa3ngen 14 OGsikHOBeHHBIC TH((QepeHIInaBHBIC YPABHEHUS
HOIIK-3.1 Tema 14.1 Tuddpepenunansuoie 2 2 4
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IInanupyemsbie
(KOHTPOJIMPYeMbI
€) pe3yJabTaThl

OCBOCHMS:
koaYK;OIIK;
K

U MHAUKATOPbI
JOCTHKEHUsI
KOMIeTeHI Uil

HanmenoBanue Tem

Bunbt yueGHOI paboThI

KonrakTHas
pabota

Jlexunu, yac
JlabopaTopHubie
DPabOTHI, Yac
[IpakTnueckue
3aHATHS, Yac

CamocTosgTeabpHas pa60Ta

oOyJaromuxcs
(CPC), uac

Bux CPC

Hammenosa-uue
HCIIOJIb3YEMBIX
aKTHUBHBIX B
HUHTEPAKTUBHBIX
oOpasoBa-
TENbHBIX
TEXHOJOT UM

Peannzanmsa
B paMKax
TIpaKTHIeC-
KoM
MOJITOTOBKHU
(Tpynoem-
KOCTb B
yacax)

Hanmenos
aHme
pa3paboTta
HHOTO
JIIEKTPOHH
oro Kypca
(Tpynoemk
OCTb B
yacax)

ypaBHEHHs MEpBOTO TIOpsAKa. 3ajxada
Kommm. Teopema cymecTBOBaHHS pELICHUS
Y nepBoro nopsaxa.

[pakruka: 6.1.5 C.291-325

Tema 14.2 Tlpocreiimme muddepen-
[MaJbHblE YpaBHEHHs IIEPBOTO IOPSIKA.
OcoObie perieHus. YpasHeHne bepHyiuu.
Jluneitnble Y ypaBHenus. IIpuHnun
CYIEepIO3ULUH.

Tema 14.3 Jluneiinbie OJIHOPOJHBIE
muddepeHnnanbHbIe ypaBHEHHE c
MOCTOSHHBIMU KO3 duImMeHTaMu. Metoz
Bapuanuy IOCTOSHHBIX. YacTHOe pemenne
HEO/IHOPOIHOTO YpaBHEHUS c
MTOCTOSTHHBIMU KO3 QUIHEHTAMU.
IIpunoxenus.

OIIK-3
HOIIK-3.1

Tema 14.4 Cuctemsr  JIY.  Jluneitnas
omHOponHas cucteMa auddepeHans-
HBIX  ypaBHeHMH. OOmee  pemeHue
oaHopoaHoW cucteMbl JY ¢ mnocross-
HbIMH KOd(¢uunentamu. HeonHopoa-Has
cucreMa JMHEeWHbIX J[Y € NOCTOSHHBIMU
Ko unneHTamu.

[pakruka: 6.1.5 C.192-204

Hroro no pazaeny 14

8 8

16

Pasnaen 15 Psjpl v 3JIeMEHTBI TAPMOHUYECKOTO aHaIM3a

Tema 15.1 UucnoBeie psapl.  [IpusHaku
CXOANMOCTH, CreneHHbIE PSABL.
OcHOBHBIE  CBOMCTBa (PYHKIIMOHAIBHBIX

2 2

[pakruka: 6.1.5 C.192-204

15




IInanupyemsbie

Bunbt yueGHOI paboThI

KOHTPOJIUPYeMBbI KonTaktHas Hanmenos
( pospy : g Haumenosa-nue | Peammsamms R
€) pe3yJbTaThl abota
) pesy P 9 HCIIOJTB3YEMBIX B pamMKax a3paGoTra
OCBOCHHS: o, mpaxTigec- | Pa3pador
= AKTHBHBIX U paKTH HHOT'O
koaYK;OIIK; s KoM
HanmenoBanue TeM ) o 2w Bunx CPC WHTEPAKTUBHBIX 3IIEKTPOHH
K ol B E o B S HOATOTOBKH
S| &g 88 &, o6pa3oBa- = | oro kypca
M HHIUKATOPDI Sl oF 27 5 Fs8 (Tpynoem (Tpymoemk
S| S5 24 23° TENbHBIX KOCTE B pPyAa
JTOCTHKEHUA = o g E = o 35 = . OCTh B
. = S o X = S =0 TEXHOJIOTUN yacax)
KOMIIETEH I[Hii 51 8¢ & =& Z22 5 Jacax)
= 5 a =8 O o=
PSIIOB, ¥ UX MPUIIOKEHHS.
Tema 15.2 DneMeHTEI ~ TapMOHHYECKOTO 2 2 6
aHAN3a, MPUMCHEHHE TapMOHHYECKOTO
aHAJIN3a IIPH PEIICHUH 3a1a4.
Hroro mo pazneny 15 4 4 10
Pa3pen 16 DiaeMeHTHI TEOPHHU BEPOATHOCTEH U MAaTeMaTHYECKOH CTaTHCTUKH
Tema 16.1 DnemeHTEl ~ KOMOHMHATOPHKH, 2 2 4 [paxruka: 6.1.5 C.328-333
KJIACCHYECKOE OIpEeIeeHHe BEPOSTHOC-
OIIK-3 1, opmyna bBaifeca, dopmyna momHOMH
NOMK-3.1 BEPOSTHOCTH.
Tema 16.2 Oyakuus pacnpeneieHusI. 3 3 4
UYucnoBble XapakTepUCTHUKH. JIEMEHThI
MaTeMaTUYECKON CTATUCTUKH.
Hroro mo pazneiy 16 5 5 8
HToro no 3 cemecTpy 17 17 34
HToro nmo xucuuminae 85 85 270
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Tabnuna 4.2 - Coneprkanue JUCHUILTUHBL, CTPYKTYPUPOBAHHOE 110 TeMaM sl 00yYaroIuXxcsl 3a04H0I (opMbl 00yUeHUS

BEKTOPHBIX IPOCTPAHCTB

Ilnanupyembie Bunsl yueOHOM paboThI H
aNMEHOBa- q
(onTposMpyembl KonraxThas pabota g HHE UCIIOJb- Peanuszanns a::[;:OB
€) pesyJIbTaThI 8 SyeMBIX ak- B paMKaX e
OCBOEHH: = MpaKTu4ec- pasp
& TUBHBIX U . HHOTO
koaYK;OIIK; 2 KoM
HanmeHoBanue Tem ) o 7w Bug CPC HWHTEPaKTHB- 3IIEKTPOHH
K o 2 | Eo § ¢ HOATOTOBKH o K
g o < o g E K o HBIX (Tpynoem- Ooro Kypca
M MHIAUKATOPBI . SR I - < | g 6 - (Tpynoemk
o 4 Eg 287 00pasoBa KOCTb B
JTOCTHKEHUSI = o & E E O 5 ~ OCTb B
. g S5 2§ g50Q TEBHBIX Jacax)
KOMIIeTeHI U bl [Y &I 3% . gacax)
= E 8 EE J58C TEXHOJIOTHH
1 kype
Pa3gen 1 DieMeHTH MaTpUIHOI anreOpsl
Tema 1.1 JluneitHple  omepanuu  Haf 0,4 0,4 8 HoxroroBka k sekmusMm (6.1.1: C: 89 — | Pa36op
MaTpUIIAMU U UX CBOMCTBA 105); (6.1.4: C: 20 — 41), BBHIIOTHEHUE | pEIICHUS
Tema 1.2 Onpenenurenn u ux coiictea. | 0,4 0,4 8 3aJaHui Ul CaMOCTOSATENbHOM pabOThl | KOHKPETHBIX
OO6partHas MaTpHIa (6.2.1: C. 28 — 32; 33 — 36; 39 - 40); | npumepoB ¢
Tema 1.3 DireMeHTapHBIE 0.4 0,4 8 (6.2.2: C. 19 - 24) MIOMOIIBIO
npeoOpa3oBaHUst MaTpwll. ba3ucHBII Npe3eHTalnU
MHUHOP M paHI' MaTPHIIBI h'y NOCKH
Hroro mo paznmeny 1 1.2 1,2 24
OIlK-3 Paznen 2 Cucrembl TMHEHHBIX anreOpandeckux ypaBHEHUH
HOIK-3.1 Tema 2.1 Meronx Kpamepa u w™eron 0,4 0,4 8 HoxroroBka k sekmusMm (6.1.1: C: 53 — | Pa36op
obparHo# Matpuup! peenust CJIAY 59, 6.1.3: C: 166 - 173), BbImonHEeHHe | PEUIEHHSA
Tema 2.2 OgHOpOIHBIC cucremsr | 0.4 0,4 8 saanuii U1 CaMOCTOSTENbHOH paGots | KOHKPETHBIX
JIMHENUHBIX YpaBHEHHI. CaoiicTBa (6.2.1: C. 32 — 33; 36 - 39) IpUMEPOB  C
pemrennii CJIAY R ' MOMOIIBIO
Npe3eHTalu
Uy TOCKH
Tema 2.3 Mertox 'aycca. OOrmas Teopust 04 0,4 8
CJIAY
Hroro no pazgeny2 | 1.2 1,2 24
OIIK-3 Pasnen 3 BekTopHOE IPOCTPaHCTBO. DIEMEHTHI BEKTOPHOH alreOphI
HNOTK-3.1 Tema 3.1 PazmepHocTh u basuc | 0,4 0,4 8 IMoaroroeka k nexuusim (6.1.2: C: 164 — | Pa3bop
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TOYEK, IUIOCKOCTEM W TpsMBIX B

IInanupyemsbie Bunbt yueGHOI paboThI HarMeHoBa-
Haunmenos
(KOHTPOJIMPYeMbI KonrtaktHas padoTa g HYE HCIOMb- Peammsars
€) pe3yJbTaThl S 3yeMBIX ak- B paMKax 4HHC
. 8 pa3paboTta
OCBOECHUSI: THBHBIX 1 TIpaKTH4ec-
3 o HHOT'O
koaYK;OIIK; g KoM
HanmeHoBanue Tem ) o 7w Bug CPC HWHTEPaKTHB- SIIEKTPOHH
K o 2 E ol B 9 MOJArOTOBKU
S £8 335 28 HBIX (tpymoem- | OroXypea
1 MHIAMKATOPbI :ﬁ S5 2 g 559 oBpasosa- Ify o (TpymoeMk
TOCTHKEHHU A = g E = = § % ~ oc OCTh B
ii g g9 & 229 TENBHBIX yacax)
KOMIIeTeHI U bt g9 &8 22 8 . yacax)
= =R = -8 TEXHOJIOTHH
Tema 3.2 Koopaunater B ad¢unnom | 0,4 0,4 8 191; 6.1.3: C: 19 - 31), BBHIIOJIHEHHWE | pEIICHUS
HIPOCTPAHCTBE 3aJaHuil Ul CaMOCTOSATENbHOM pabOThl | KOHKPETHBIX
Tema 3.3 Jluneiiupre  omepammn — u | 04 04 8 | (6.1.5:C:116-133);(6.2.3: C. 16 -23) | npumepos ¢
OPTOHOPMHUPOBAHHBIN 0a3uC BEKTOPHOTO TOMOIIIBIO
POCTPaHCTBA -
Tema 3.4 Ckamsipuoe mnpomsBencuHue B | 0,4 04 8 P H
EBKIIMI0BOM IPOCTPAHCTBE 1y nockn
Tema 3.5 Bektropsoe u  cmemranHoe | 0,4 0,4 8
NPOM3BEICHIE BEKTOPOB U MX CBOWCTBA
Hroro no pazneny 3 2 2 40
Pa3nen 4 Ananutudeckasi TeOMETPUsS Ha TNIOCKOCTH
Tema 4.1 Bunsl ypaBHeHUN TpsIMOW Ha 0,2 0,4 8 HoxroroBka k mexmusim (6.1.2: C: 47 - | Pa36op
TJIOCKOCTH 68, 6.1.3: C: 59 - 70), BBIIOJHEHHWE | pEIICHUS
Tema 4.2 Bzanmnoe pacrionokenue | 0,2 0,4 8 3alaHMil U CaMOCTOATENBLHON paboThl | KOHKPETHBIX
HPSAMBIX ¥ TOYEK Ha INIOCKOCTH (6.1.5: TPHMEPOB ¢
Tema 4.3 [Iyyex mpsameix Ha 1wioc- | 0,2 0,4 8 C. 35-56) TIOMOIIIBIO
KOCTH. Npe3eHTalu
Uy TOCKH
Hroro no pazneny 4 0,6 1,2 24
Paspen S Ananutuyeckast reOMETPUs B IPOCTPAHCTBE
Tema 5.1 Bunsr ypaBuenwuii miockoctu B | 0,2 0,4 8 [Moaroroska k nexkuwmsim (6.1.2: C: 201 - | Pa3bop
3-XMEpHOM IPOCTPAHCTBE 236), BBIIOJIHEHHWE  3aJaHUN IS | pelICHUS
OIIK-3 Tema 5.2 Bunei ypasuenuii npsmoid B | 0,2 0,4 8 camocTosaTeapHOi padotsl (6.1.5: C. 141 | KOHKPETHBIX
HOIK-3.1 [IpOCTPAHCTBE - 165); (6.2.5: C: 14 — 25) TIPUMEPOB C
Tema 5.3 Bszaumuoe pacnonoxenue | 0,2 0,4 8
TIOMOIIBIO
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Hast ¢yHkous. OCHOBHBIE 3JEMEHTap-
HBIE (QYHKIUHN U UX TPaQUKH.

104), BeIMONHEHHWE  3aJaHUM
CaMOCTOSTEIIFHON pabOTHI
(6.1.5 C.10-14)

IS

IInanupyemsbie Bunbt yueGHOI paboThI HanMeHoBa-
KOHTPOJHPYeMbI Hanmenor
( poJupy Konraxrhas pabora g HHE UCHONb- | Peanmsanus R
€) pe3yJIbTaThI 8 SyeMBIX ak- B PAMKAX e
OCBOCHHS: a — npaktugec- | PooP
. HHOTO
koaYK;OIIK; e KoM
HanmeHoBanue Tem ) o 7w Bug CPC HWHTEPaKTHB- 3IIEKTPOHH
1K g é Q % 2 § g o HBIX TOATOTOBKIL 1 Kypca
U MHAUKATOPbI ) S5 27 x5S (Tpynoem-
] 549 £« 287 00pa3oBa- (Tpynoemk
TOCTHKEHHU A E gz E =Sl B g = KocTh B OCTh B
. =t oo 2% 280 TENbHBIX Jacax)
KOMIIETEH I[Hii % gy &k 22 ) TeXHOTOLL Jacax)
= HE g B3 Oo< CXHOJIO
MIPOCTPAHCTBE Mpe3CHTAINA
7 Y JOCKH
Hroro no pazneny 5 0,6 1,2 24
Pa3aen 6 Kpubie 1 MOBEpPXHOCTH 2-T0 HOPsIIKA
Tema 6.1 Buapt KPHUBBIX Broporo | 0,2 0,4 8 IMoaroroska k nexuusm (6.1.2: C: 106 — | Pa3bop
HOPsA/IKA M MX CBOWCTBA 123; 6.1.3: C: 72 — 110; 6.1.4: C: 205 - | pemeHus
Tema 6.2 HPHBeHeHHe obuiero ypasue- | 0,2 0,4 8 220), (6.2.4: C: 3 - 25) BBINOJHEHHE | KOHKPETHBIX
HWA KPUBOH 2-TO NOPAAKA K KAaHOHH- 3aMaHui I CaMOCTOSITEIBHON pabOTHl | IPUMEPOB C
4eCKOMY BHIY
> 6.1.5: C.96—-112; 165185
Tema 6.3 Bugpl moBepxHOCTEH BTOPOTO 0,2 0,4 8 ( ) TIOMOIITEFO
TOPsIIKA U X CBOHCTBA Hpe3CHTALH
W Y JOCKH
Tema 6.4 [IpuBencuue ypaBHenus | 0,2 0,4 10
MTOBEPXHOCTH 2-To opsiaKa K
KaHOHHYECKOMY BHIY
HToro mo pazuery 6 0,8 2 34
Pa3nen 7 Beenenue B MaTeMaTUUECKUI aHAIU3
Tema 7.1 OcHoBHEBIE CBEICHHS 0 0,2 0,4 10 IToarotoBka k nekmusm (6.1.4 C. 92-
MHOKECTBax. CHUMBOJIBI MareMarTru- 1 02)’ BBIIIOJIHEHUE 3a,l:[aHHI>i IS
ECKOH JIOTMKM M HX HCIOJIb30BAHUE. camocTosTeNBHOI paboTs (6.1.5 C.7-10)
OIIK-3 Ionstne ¢QyHKIMH, CIMOCOOBI 3aTaHUs
HOIIK-3.1 (YHKIHH.
Tema 7.2 Cnoxnass Qynkmusa. OOpar- 0,2 0,4 10 HoxroroBka x nekmusim (6.1.4 C. 102-
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IInanupyemsbie
(KOHTPOJIMPYeMbI
€) pe3yJabTaThl

OCBOCHMS:
koaYK;OIIK;
K

U MHAUKATOPbI
JOCTHKEHUsI
KOMIeTeHI Uil

HanmenoBanue Tem

Bunbt yueGHOI paboThI

KonrakTHas pabora

JlaGopaTtopHbie
[IpakTuueckue
3aHsTHUS, Yac

paboThl, yac

CamocrosiTenbHas padoTa

obyyJaronmxcs
(CPC), uyac

Bux CPC

Hawmmenona-
HHE UCITOJIb-
3yEMBbIX aK-
TUBHBIX 1
HMHTEPAKTHUB-
HBIX
oOpasoBa-
TENbHBIX
TEXHOJOTUM

Peannzanmsa
B paMKax
TIpaKTHIeC-
KoM
MOJITOTOBKHU
(Tpynoem-
KOCTb B
yacax)

Hanmenos
aHme
pa3paboTta
HHOTO
JIIEKTPOHH
oro Kypca
(Tpynoemk
OCTb B
yacax)

Hroro no pazueny 7

o| Jleknuu, gyac

EN

o
[e)

N
o

Paspnen 8 Teopus npenenon

Tema 8.1 IToHsATHE YHCIIOBOH IIOCIIENO-
BaTelbHOCTH. [Ipenmen YuCcIoBOW mocie-
JIOBAaTEIbHOCTH. BECKOHEYHO Majble U
OECKOHEYHO OOJIBIIKE IIOCIIEN0BATEND-
HocTu. OCHOBHBIE TEOPEMBI O Tpeaeax
MoCIeA0BaTEeIbHOCTH. Ynco €.

o
N

<o
~

10

IToaroroBka k nekmusm (6.1.4 C.110-
115), BeInONIHEHUE 3alaHUH 1JIs
CaMOCTOSTENFHON paboOTHI
(6.1.5.C.25-34)

Tema 8.2 [Ipenen ¢pyHKIMM B TOUKE U HA
6eckoHeuHOCTH. TeopeMbl O Mpeze-lax
¢ysknun.  HeompezneneHHble — BBIpa-
skeHus. IlepBblii U BTOpOH 3amedarelb-
HBle Tpenensl. beckoHeYHO  Majble
(yHKIMH, KIaccuUKAIUs OECKOHEYHO
Manblx. [IpuHOUN 3aMeHBl  JKBUBa-
JIEHTaMH.

0,2

0,4

10

HToro no pazneny 8

0.4

0,8

20

OIlIK-3
HOIIK-3.1

Paznen 9 [luddepeniuporanne GyHKIui o

HOM IIepeMEHHOU

Tema 9.1 [lonATHE TPOHU3BOAHON, ee
T€OMETPUUECKUI " MeXaHUYEeCKUH
cMmbicin. [lpaBuia BBIYUCICHHS IPOU3-
BonHOU. Jlorapudmmueckas TpOU3BOJI-
Has. [IpowsBomHas HESBHO 3aJaHHBIX
¢ynkumii.  IlpomsBognass  (yHKIMH,
3a/1aHHO ITapaMeTPUUECKHU.

0,2

0,5

10

IToarotoBka k nexmusim (6.1.4 C.137-
140), s
camocrosTensHoil paboTer (6.1.5 C.44-
79)

BBIIIOJTHEHUE  3aJaHUi

Tema 9.2 Tuddepenunan
MuBapraHTHOCTE  (hOPMEI

¢GyHKINH.
IEPBOTO

0,2

0,5

10

20




IInanupyemsbie Bunbt yueGHOI paboThI HanMeHoBa-
(KOHTPOJIMPYeMbI KonrtaktHas padoTa o HIE HCIOMb- Peamusanus Hanmenos
) aHme
€) pe3yJIbTaThI 8 SyeMBIX ak- B PAMKAX e
OCBOCHHS: a — npaktugec- | PooP
. HHOTO
koaYK;OIIK; e KoM
HanmeHoBanue Tem ) o 7w Bug CPC HWHTEPaKTHB- 3IIEKTPOHH
1K g é Q % 2 § g o HBIX TOATOTOBKIL 1 Kypca
U MHAUKATOPbI ) S5 27 x5S (Tpynoem-
] 549 £« 287 00pa3oBa- (Tpynoemk
JAOCTHKEHUS = SE EF 5 &~ KOCTE B OCTh B
. =t o' g 2 & 2 20 TENbHBIX Jacax)
KOMIIeTeHI U bt 2 & Z 23 8 TeXHOTOIHL yacax)
= S o B &8 OoZ
mapdepennmana.  [IpousBomuple U
JuQepeHITHaIB BRICIINX MOPSIKOB.
HTtoro mo pazuery 9 0,4 1 20
Pa3nen 10 [IpumeHeHwe Ipou3BOTHOM K HCCIIEOBaHUIO (PYHKIUI U IOCTPOCHHUIO TPaQUKOB Paz6op
CIICHUS
Tema 10.1 OcHOBHEIE TEOPEMBI 0,2 0,5 10 Jlexmun: 6.1.4 C.164-178 EOHerTHHX
auddepeHInanLHOro HCYHCIICHUS: [pakruka: 6.1.5 C.86-114 PUMEPOB ¢
OTIK-3 OO6mas cxema mccineoBaHus QYHKIUN U [HOMOLIIbIO
HOMK-3.1 MIOCTPOCHHUS TPAPHKOB. npeseHTAIMH
Tema 10.2 HanbGonpiee ¥ HanMeEHBIIEE 0,2 0,5 10 Wy HOCKH
3HaYCHHE (DYHKIUH HA 3aMKHYTOM
OTpe3Ke U HHTepBaje
Hroro mo pazneay 10 | 0,4 1 20
Paspnen 11 HeonpenenenHslil uHTErpai Pazbop
peIIeHust
Tema 11.1 Onpenenennie  mepBooOpaz- | 1 1 20 Jlexmmu: 6.1.4 C.193-219 KOHKDETHBIX
HOH W HCOIIPEACIICHHOIO0 HHTErpasa. HpaKTI/IKa: 6.1.5 C.129-156 IPUMEpPOB c
OIIK-3 WNurerpuposanue MOJCTaHOBKOM IIOMOMIEEO
HOIIK-3.1 (3aMeHO MepeMeHHOH ). Npe3eHTAHH
Tema 11.2.. ®opmyna WHTETPUPOBAHUS 0,5 1 20 Wy JOCKH
mo yactsaM. IloHATHE O HEOEPYUIHXCS
HHTErpagax
HToro no pazneny 11 15 2 40
Pa3nen 12 OnpeneneHHbIH HHTETpaT
OTIK-3 Tema 12.1 ITousTtue OTIPEICIICHHOTO 0,5 1 20 Jlexuun: 6.1.4 C.221-237
HOMK-3.1 MHTErpaa. Teopema cyIliecTBOBaHUSI. Ipaxruka: 6.1.5 C.145-156
CBOIiCTBa OIIPE/ICIICHHOTO HHTErpaa.
Tema 12.2 Onpenenennpiii unrerpan ¢ | 0,5 1 20
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Ilnannpyembl Bunpl yueOHOM paOOThI
pyemeple < Al yueo 60 pado Haunmenosa- q
KOHTPOJIUPYeMBbI anMEHOB
( PoJIHpY OHTaKTHas paboTa g HHUE UCTIONb- Peanmmszanns anme
JbTATHI
€) pesy S 3yeMBIX aK- B pamKax a3pabora
OCBOCHHS: o npaktugec- | PooP
= THUBHBIX U T HHOTO
koaYK;OIIK; H e KoM
alMEHOBAHHUE TEM ) o 7w Bug CPC HWHTEPaKTHB- 3IIEKTPOHH
K o 2 | E o § ¢ HOATOTOBKH
S s oS =X o HBIX (Tpynoem- oro Kypca
M MHIUKATOPBI = o5 27 55¢ 6 PyA (TpymoemMK
o S £ 227 0bpasoBa- KOCTb B
TOCTHKEHHU A = 28 EB 2=/ OCTh B
. g 8 9 Z = g F O TENbHBIX yacax)
KOMIeTeHIuii bt 2 &= 2258 . yacax)
= E S EE J58C TEXHOJIOTHH
MEPEMEHHBIM  BEPXHHUM  MPE/IEIIOM.
HecobOcTBeHHBIE HHTETPATIBI.
HTroro mo pazneay 12 1 2 40
Paznen 13 IuddepennmansHoe ncancieHne QyHKIHA HECKOJIBKIX IIEPEMEHHBIX
Tema 13.1 Onpenenenue GhyHKIHN 0,5 1 20 Jlexmun: 6.1.4: C: 261 - 263
HECKOJIBKUX IepeMeHHbIX. (OCHOBHBIE Ipaxruka: 6.15: C.208-224
TEOPEMBI O HENPEPHIBHBIX (YHKIHAX.
CpoiicTBa (YHKIWH HENpPEpHIBHBIX HA
3aMKHYTOM OTPaHHYEHHOM MHOYKECTBE.
OIIK-3 Tema 13.2 YactHble npousBogHble | 0,5 1 20
HOIIK-3.1 (YHKIMM ~ HECKOJNIBKUX  [EPEMEHHbIX.
Ionueiii guddepennuan. KacarensHast
TUIOCKOCTh M HOPMaJIb K ITIOBEPXHOCTH.
Tema 13.3 YactHbie MIPOU3BOTHBIC 0,5 1 20
BbIicIuX nopsakoB. @opmyna Teitnopa
Uit (QYHKIMH MHOTHX IEPEMEHHBIX.
DKCTpEMYMBI GbyHKIHN MHOTHUX
epeMEHHBIX.
HTroro mo pazneay 13 1,5 3 60
Pa3ngen 14 OGrsikHOBeHHBIC TH(QepeHIInATBHBIC YPaBHEHUS
Tema 14.1 Tuddpepenunansubie 0,5 0,5 20
YPaBHEHHs MEPBOrO mopsjka. 3ajgada [pakruka: 6.1.5 C.291-325
OIIK-3 Komm. Teopema CyILECTBOBAHMSL
HOIIK-3.1 pemenus J[Y nepBoro nopsaka.
Tema 14.2 IIpocreiimme muddepen- | 0,5 0,5 20

LUAJIbHBIE YPABHEHUs MEPBOro MOpPsAKa.
Oco0sble peuieHus. YpaBHeHHe
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Ilnanupyembie Bunpl yueOHOM paboThI
py < AbLY ; P Haumenosa- q
KOHTPOJHPYeMbI OHTaKTHas padoTta aNMCHOB
( pospy p g HHE UCHONb- | Peanmsanus R
€) pe3yJabTaThl
) pesy S 3yeMBIX aK- B pamKax
. pas3pabora
OCBOCHUS: = HpaKTHIeC-
& TUBHBIX U T HHOTO
koaYK;OIIK; e KoM
HanmeHoBanue Tem ) o 7w Bug CPC HWHTEPaKTHB- 3IIEKTPOHH
K o 2 E o B S MOJITOTOBKHU
S 29 53 er HBIX oro Kypca
=3 87 B S8 (Tpymoem-
U UHAMKATOPBI ) o5 3 = Py (Tpymoemxk
= S £g €37 obpazosa- KOCTb B pyaA
MOCTHIKEHHUS = o f E 5 o3 OCTb B
. = S o = g 2 70O TEJIBHBIX yacax)
KOMIIETEH I[Hii % gy &k 22 ) . Jacax)
= =R = -8 TEXHOJIOTHI
bepuynnu. Jluneitnsle 1Y ypaBHEHHUS.
[puHDUD cyTepro3nuIum.
Tema 14.3 JIuneiinsie OJTHOPOJIHEIC 0,5 0,5 20
mupdepeHIaTbHbIE  ypaBHEHHE  C
MOCTOSIHHBIMU K03(pULIMEHTAMH.
Merton Bapuanuu nocTosiHHbIX. YacTHOE
pellicHHe HEOHOPOJHOTO YPABHCHHS C
MOCTOSIHHBIMU k03 pULKEHTAMH.
ITpunoxxenus.
Tema 14.4 Cucremsr  JIY. Jluneitnas | 0,5 0,5 16 [paktuka: 6.1.5 C.192-204
onHOpoaHas cuctema auddepeHnnainb-
HBIX ypaBHeHHW#. OOmee pemieHHe
oIHOpoAHOM cucteMbl Y ¢ moCTOsIH-
HBIMH Ko3(¢urmeHTamu. HeomHopon-
Hag cuctema JuHehWHeix Y ¢
MOCTOSTHHBIMU K03(h(hHUITHEHTaMU.
HTroro mo pazneay 14 2 2 76
Paspgen 15 Psaspl ¥ 571eMEHTBI TapMOHUYECKOTO aHAIN3a
Tema 15.1 Yucnoseie psgpl. [lpusHaku 0,5 0,5 10 [pakruka: 6.1.5 C.192-204
CXOJUMOCTH, CrencHHEIC PSIBL.
OIIK-3 OcHOBHBIE CBOICTBa (PYHKIIMOHAITBHBIX
HUOIK-3.1 PSIOB, U MIX TIPUIIOKEHUSL.
Tema 15.2 DiieMeHTbI TapMOHHYECKOTO 0,5 0,5 10

aHajM3a, NMPUMEHEHHE TapMOHHUYECKOTO
AHAITN3a TIPY PEIICHUH 3a/1a4.
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IInanupyemsble Bunp! yueOHOI paboThI
Py < ABLY ; p Hanmenona- q
KOHTPOJIHPYEMBI OHTaKTHas paboTa alMEHOB
( posupy p g HHUe UCIoNb- | Peanmsanus R
€) pe3yJabTaThl
) pesy S 3yeMBIX aK- B pamKax a3pabora
OCBOCHHS: o npaktugec- | PooP
= THBHBIX U T HHOT'O
koaYK;OIIK; e KoM
HanmeHoBanue Tem ) o 7w Bug CPC HWHTEPaKTHB- 3IIEKTPOHH
oK 3 E o B S [TOATOTOBKH
Q Z oo o ® oro Kypca
s 28 58 8o HBIX (TpyzoeM- yp
M HHIUKATOPDI B o5 o F w3538 Py (Tpymoemk
) § 4 £ 837 obpazoBa- KOCTb B by A
MOCTHIKEHHUS = o f E 5 o3 OCTb B
. = S o = g 2 70O TEJIbHBIX yacax)
KOMIIETEH M i = 2y &= = 2 & . yacax)
= =8 =8 O <) TEXHOJIOTUU
HTroro mo pazneay 15 1 1 20
Pa3zpnen 16 DneMeHThI TEOPUH BEPOSITHOCTEH U MATEMATHIECKOM CTATHCTUKH
Tema 16.1 DremMeHTHl KOMOWHATOPHKH, 0,5 0,5 10 [paxruka: 6.1.5 C.328-333
KJIACCHYECKOE OIPEeNICHUE BEPOSTHOC-
1, opmyna Baiteca, hopmyna momHOMH
OIIK-3 BEPOSTHOCTH.
HMOIIK-3.1
Tema 16.2 Oyaxuus pacrpeneneHusl. 0,5 0,5 10
YucnoBble XapaKTePUCTUKH. JJIEMEHTHI
MaTeMaTUYECKON CTAaTHUCTHKH.
Hroro no pazaeny 16 1 1 20
HToro nmo pucumminue 16 24 506
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5. TEKYIHIMA KOHTPOJIb YCIHEBAEMOCTA M IPOMEXYTOYHASA
ATTECTANMUA ITO U'TOTI'AM OCBOEHUA JUCHUITINHBI

5.1. TumoBble KOHTPOJIbHBIC 3aJaHHsI WU HHBIE MATEPUAIbI, HEOOXOJHMMBIC NJISi OIICHKH
3HAHUU, YMEHUHN U HaBBIKOB U (UJIM) OMBITA AEATEIbHOCTU

1) IlpuMepHasi TeMATHKA KOHTPOJIBHBIX padoT:
PelieHnne MaTpUUHBIX YpaBHEHUI;
Perenne onHOpOAHOM U HEOTHOPOJHOM CUCTEM JIMHEWHBIX anreOpandeckux ypaBHEHH,
Pemrenne 3amay mo BeKTOpHOM anredpe;
Pewienue 3a1a4y o HaXOKACHUIO YPaBHEHUM MPSMOH Ha MIIOCKOCTH;
Pemenne 3amau Ha ypaBHEHHS IIIOCKOCTH U IPSMOM B TPOCTPAHCTBE;
Pemenne 3aa4 Ha KpUBBIE BTOPOTO MOPSAIKA;
3anmayn Ha BHEIIHEE ¥ BHyTPEHHEE ONICaHNe JIMHEHHOTO OIPOCTPAHCTBA;
Pemenue 3agau Ha mpeoOpazoBaHne BEKTOPHBIX IPOCTPAHCTB;
Onpenenenne cOOCTBEHHBIX YHCET U COOCTBEHHBIX BEKTOPOB MaTPHII;
OrnpezaeneHye TUIIOB OBEPXHOCTEN BTOPOIO MOPSIKA.

IIpumep 3a1anuii K KOHTPOJIbLHOI padoTre:

2X—-4y+9z =28
1) Haiitu Bce peuienust cuctembl: 4 (X+3y—6z=-1
7X+9y—-9z=5

2) Cuna F= {4;—3;—2} npuioxena k Touke M (1,—5;3) . Haiiti MOMEHT 3TOii CHIIBI OTHOCUTEIBHO

Hayaja KOOpJUHaT.
3) VYcraHOBUTH, KaKast JIMHHUS OMPEEIISETCS CIACAYIOUINM yPaBHEHHEM U H300pa3UTh €€ Ha YePTEKe:

y:—l+§\/x2—4x—5_

4) W3 Touku A(— 3 5) nox yriom 45° k ocu abeuuce HampasiieH JIyd CBETa, KOTOPbIM, JOMIA 10
9TO# ocH, oTpaxkaercs oT Hee. COCTaBUTh YpaBHEHHSI Taal0NIEr0 U OTPAKEHHOIO JTyYei.
5) W3 touku A(3;—2; 4) OMYCTHUTH MEPIEHIUKYIISIP HA IOCKOCTh SX+3y—72+1=0.

2) TecTbl IJIsl TEKYIIEro U MPOMEKYTOYHOI0 KOHTPOJIS 3HAHUI 00y4a0IUXCst
Tectsl, poBoIMMBIE Ha AeKkTpoHHOU TuIaThopme Moodle wa caiite AITW HI'TY mno aapecy:
http://dpingtu.ru/Moodle
Bxutrouarot perenue 3a1ad mo TeMaM Kypca ¢ BBIOOpOM MPpaBWIILHOTO BapUaHTa OTBETA.
3) Bompochl 1Jisi MOATOTOBKH K KOHTPOJbHBIM MEPONPHATHSAM (TEKYIIHii KOHTPOJIb B
¢popme ycTHOTO Ompoca):
1) ChopmynupyiiTe MOHATHE MATPHIBI, TPAHCIOHUPOBAHHON MATpPHUIIBI, TPOM3BEICHUS] MATpPHIL,
CTETIeHH MaTPHUIIBL.
2) OnpenenuTe TMHEHHbBIC ONEPALIUK HAJl MATPHUILIAMU M TIEPSYHCIIUTE UX CBOWCTBA.
3) ChopmynupyiiTe TMOHATHE OINPEACIHUTEN, MUHOpPA, alreOpanvecKoro JIOMOJIHEHUS 3JIeMEeHTa
KBaJpaTHON MaTpULII.
4)[Mepeunciante CBONCTBA OMPEICTUTEIICH.
5) laTb ompezeneHne NPUCOSANHEHHON MaTPHIbl, 00PAaTHOW MaTPUIIbI, MATPUYHOTO YPaBHEHHS.
6) [IpogeMOHCTPUPOBATh METOIUKY PEIICHNUE YPAaBHEHHS METOOM OOpaTHOW MaTpHIIBL.
7)Jlath ompenenieHHe MHHOpa MAaTPHIBI TOpsAAKa S H ero anreOpandeckoro JOTMOJHCHUS.
Chopmymupyiite Teopemy Jlammaca. IIpomeMoHCTpHpOBaThH €€ TPUMEHEHHWE K BBIYHCICHHUIO
OIpeAETUTENS.
8)Uto Takoe pelieHne CHCTeMBbI JIMHEHHBIX areOpandeckux ypaBHeHuid? ChopMyaupyiite npaBuia
Kpamepa s pemenust Takux cucteM. B kakom ciydae cuctemMa He IMEET pelIeHHs !
9) ChopmynupoBaTh MOHATHE JIMHEWHON 3aBUCHMOCTH CHCTEMBI CTPOK M cTojOmoB. [lepeunciaurh
CBOMCTBA JTMHEHHO-3aBUCHUMOM CHCTEMBI CTPOK.
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10) ChopmynupyiiTe TeopeMy O paHre MaTpuibl. [lepeyuciuTe 3JIEMEHTapHBIC
npeoOpazoBanusg Matpull. OnuiIuTe METOIWKY TNPUBEICHUS MATPHUIBl K BEpXHE-
TpaneueBUIHOMY BUAY .

11) Mare mousitue pacmupenHoir Matpuisl CJIAY. ChopmymupoBate Teopemy Kponekepa -
Kanemnmu.

12) Onwmcath 0OIIYIO TEOPUIO CUCTEM JIMHCHHBIX AlIT€OPandeCKUX YpaBHECHHI.

13) Onucatps meton [aycca pemerns CJIAY. Onucars npruMeHEHHE METOa B CiTydae OECKOHEYHOTO
MHO’KECTBA PEIIECHUH.

14) PewieHne 0MHOPOIHOM CUCTEMBI JIMHEWHBIX aNreOpandeckux ypaBHEHUI.

15) lekaproBa cucTeMa KOOpIWHAT. PaccTosHue Mexmy Toukamu. JleneHue oTpe3ka B 3aJaHHOM
OTHOILIEHUHU.

16) Bekrop. [lnuna. PaBeHCTBO JBYX BeKTOpOB. EMMHMYHBIN U HyJeBO BekTopbl. KommnHeapHOCT
BEKTOPOB.

17) Paanyc-BeKTOp TOYKH M €€ KOOpAMHATHL. JIMHEHHbIC OTepalliy Hajl BEKTOPAMH U UX CBOMCTBA.

18) Ipoekuus BexkTopa Ha ocb. CBoiicTBa mpoekuuit. OpThI OCEH U 3aMKCh Yepe3 HUX BEKTOpa.

19) BolpakeHUH KOOPAMHAT BEKTOpa dYepe3 KOOPAMHATHI €ro KOHIA W Havana. KoopauHathl
JTUHEHHOW KOMOWHAIINY BEKTOPOB.

20) TTonsiTre Ga3uca MPOCTpaHCTBA BEKTOPOB. Pa3noxkeHue BekTopa mo 6asucy.

21) Beluucinenue MOyJIsi BEKTOpa uepe3 ero KoopauHaThl. Hampapisronie KOCHHYChl BEKTOpa U UX
BBIYHCIICHUE Y€PEe3 KOOPIUHATHI.

22) Oprt BekTopa. J{oka3aTeabCcTBO COOTHOIICHUSI MEK/Ty HAMPABIISIONIMME KOCHHYCAMH.

23) CkansipHOE TIPOM3BEJCHUE BEKTOPOB M €ro cBoiicTBa. HeoOXoauMoe M OCTaTOYHOE YCIOBHE
NEepIEeHIUKYISIPHOCTH BeKTOpoB. KocuHyc yria Mexxay AByMsl BEKTOPaMH.

24) BeipaxkeHne pabOThI CHIIBI Yepe3 CKaIIpPHOE MPOU3BECHHE. BhipakeHHe MPOSKIUH BEKTOpa Ha
0Ch Yepe3 CKaJSIPHOE MPOU3BE/ICHHE.

25) Ckamnstpubiii kBaapar. CKalsgpHbIC MPOU3BEACHUS OPTOB OCEH KOOpAWHAT. 3alUCh CKATSPHOTO
NPOM3BEICHHSI BEKTOPOB Yepe3 JeKapTOBbI KOOPIAUHATEI BEKTOPOB.

26) «IIpaBbie» U «IeBbIE» TPOMKH BEKTOPOB. BekTopHOE MPOU3BEICHHE BEKTOPOB U €TI0 CBOMCTBA.

27) BekropHoe mpou3BeAeHHE OPTOB oceil. BekTopHoe mpou3BeqeHHEe BEKTOPOB B KOOPIMHATHOM
¢dbopme. MOMEHT CUIIBI OTHOCHUTENIEHO TOYKH.

28) CMeriaHHOE TPOM3BEICHHE BEKTOPOB M €ro cBoiicTBa. HeoOXoammMoe M J0CTaTOYHOE YCIOBHE
KOMIUTaHaPHOCTH BEKTOPOB.

29) BbIBO/I BBIp@KEHHUSI CMEIIAHHOTO TIPOM3BEICHUS Yepe3 KOOPAUHATHI.

30) YpaBHeHHe NpsMOi Ha IUIOCKOCTH, MPOXOMSIICH Yepe3 IBE 3aJaHHBIX TOYKH. KaHOHHYEcKoe
YpaBHEHHUE NPSMOM Ha MJIOCKOCTH.

31) OGiee ypaBHeHHE MPSIMOM Ha IIOCKOCTH. HopMaith 1 HanpaBIIsOIIIA BEKTOP.

32) YpaBHeHne mpsMOil Ha IUIOCKOCTH, MPOXOMAIICH Yepe3 3aJaHHYK TOYKY, MEPIeHIMKYISIPHO
3aJIaHHON HOpMAJIH.

33) YpaBHeHHE Te€OMETPUUSCKOTO MECTa TOYEK Ha IJIOCKOCTH, PABHOYIAJICHHBIX OT JBYX JaHHBIX
Touek Al u A2.

34) YpaBHeHHE MPSAMOIA Ha TUIOCKOCTH, MTPOXOJIAIICH Yepe3 3aaHHY0 TOUKY MapajieibHO 3aIaHHOM
IPSIMOA.

35) YpaBHeHHe MpsMOil Ha MJIOCKOCTH «B OTpe3kax». YacTHbIC Cilydau pacIoOoKeHHs HpsMOW Ha
TUIOCKOCTH OTHOCUTEJILHO Havaja KOOpIUHAT.

36) Yron HakJIOHA NPsSMOI Ha TUIOCKOCTH. Y CIOBHE MAPAICIbHOCTH U MEPICHIMKYISPHOCTH IBYX
NPSMBIX Ha TIOCKOCTH.

37) BekropHOe ypaBHEHHE MPSMOI Ha INIOCKOCTH. Y paBHEHHE IPSMOil Ha TIOCKOCTH B HOPMAJIbHON
dopme.

38) B3anMHOe pacrosioKeHHe MPsIMOi U TOYKHU Ha TIOCKOCTH. B3arMHOE pacrionokeHne IByX TOUeK
Ha TIOCKOCTH.

39) Uro Takoe Mmy4yoK MPsIMBIX Ha IIOCKOCTH.

40) Buzbl ypaBHEHHIT TUIOCKOCTH B IPOCTpPaHCTBE. [TOHSATHE HOPMAILHOTO BEKTOpPa

41) T'eomeTpuvecKasi HHTEPIPETAIHS TAPAMETPOB OOIIIEr0 YPaBHEHHUS MJIOCKOCTH B POCTPAHCTBE

42) I'eomeTpudecKasi ”HTEPIPETAIHs TAPaMETPOB HETOJIHBIX YPaBHEHHUH TNIOCKOCTH B TPOCTPAHCTBE

43) T'eomeTpudecKasl MHTEpHpETAIMs [MapaMETPOB  BEKTOPHOIO  YpaBHEHHs IUIOCKOCTH B
MIPOCTPAHCTBE
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44) BzauMHOE pacrojOKeHHE IBYX IUIOCKOCTeH B MpocTpaHcTBe (YCIOBHS Ha TMapaMeTphbl
ypaBHEHHI)

45) 'eomeTpuyecKasl HMHTEpIPETAlMs apaMeTPOB HOPMAJIBHOTO ypaBHEHHs IUIOCKOCTH B
MPOCTPAHCTBE.

46) TToHsiTHE OTKIIOHEHUSI M PACCTOSIHUSI TOUKH OT IUIOCKOCTHU B TIPOCTPAHCTBE

47) YpaBHeHHE TIPSAMOH B MPOCTPAHCTBE KaK IMepecedeHus MABYX IUTOCKocTed. OnpenencHue
HaMpaBJISIOLIETO BEKTOPa

48) Yto Takoe my4oK IIockocTeid? BapuaHTsl ypaBHEHHUIT IyUKa H UX OTJIHYHE JAPYT OT Apyra

49) KaHoHHYECKOE ¥ TApaMETPHYECKOEe yPaBHEHHS MPSIMOil B IPOCTPAHCTBE

50) BzanMHOe pacroyiokeHHe MPSIMOH U IUIOCKOCTH B MPOCTpaHCTBe (YCIIOBHS Ha MapamMeTphl
YpaBHEHHH )

51) CrrocoObI ompeIeIeH st PACCTOSHIS OT TOYKH IO IPAMOM B IPOCTPAHCTBE

52) Ompenenenue 1 NpUMepbl JIMHEWHBIX POCTPAHCTB. [loHsATHE M30MOphH3Ma

53) Ompenenenne cCOOCTBEHHBIX 3HAYCHHI H COOCTBEHHBIX BEKTOPOB JINHEHHOTO IPE0Opa3oBaHus

54) IIpeo6paszoBaHKe IPOCTPAHCTBA, CBI3aHHOE C PABHOMEPHEIM CXKaTHEM

55) INousTre KBagpaTHIHOH popMbl. KaHOHMYECKMIT BUI KBaAPATHIHON HOPMEL.

56) Meton Jlarpanka npuBeeHUs KBapaTuIHON (GOPMBI K KAHOHHYECKOMY BUILY.

57) Meton SlkoOu npuBeCHUS KBaAPaTUIHON (HOPMBI K KAHOHUYECKOMY BHTY.

58) IIpeobOpazoBanue KBaJAPaTHIHON (OPMBI TIPH JIMHEWHOH 3aMEHE TTEPEMEHHBIX

59) Konnueckue ceueHus: 1 KpUBbIE BTOPOTO MOPSIKA

60) I'eomeTpuueckas HHTEPIPETALUS TAPAMETPOB YPABHEHUS OKPYKHOCTH U JJLIHIICA.

61) [TapamMeTphl U CBOWCTBA 3JUTHIICA

62) I'eomeTpruecKass HHTEPIPETAIIUS TAPaMETPOB YPaBHEHHUS THIIEPOOIIBL.

63) ITapameTpbI 1 CBONCTBA THITEPOOJTBI

64) I'eomeTprueckas HHTEPIPETAIIUS TapaMETPOB YPaBHEHHUS MapadoIbl.

65) ITapameTphl U CBOWCTBA MapaboIIbI

66) IIpuBeneHre ypaBHEHUsI ICHTPAILHOM JIMHUK BTOPOTO MOPSIIKA K KAHOHUYECKOMY BHILY

67) IlpuBeieHrEe MPOU3BOILHOTO YPaBHEHHS TapadoIIbl K KAHOHUYECKOMY BUIY

68) IIpeobOpa3zoBaHie CHCTEMBI KOOPIUHAT IIPU MOBOPOTE OCEit

69) OnpesienieHre yria MoBOpoTa OCed KOOPAMHAT MO IMapameTpaM YpPaBHEHHS KPHBOH BTOPOTO
nopsiiKa

70) Busl moBepxHOCTE#H BTOpOro nopsiaka. OCHOBHBIE MAPaMETpPbl H CBOWCTBA

4) Hepeqeﬂb BOIIPOCOB, BLIHOCMMBIX HA NIPOMEKYTOYHBbIE aTTECTAlMH

TEOPETUYECKUE BOIIPOCHI k 3x3ameny:

1 Ilonstue matpunsl. JInHelHbIe omepanuu Haj Mmarpuuamu. IIpomsBeneHne marpuim. J[0ka3aTelbCTBO CBOWMCTB
oneparuil.

2 TlpousBenenue MaTpuubl Ha BekTop. IlpomsBeseHue AByX Marpull. JloKa3arenbCTBO CBOWCTB MPOM3BEACHUS
IlepecTanoBounbie MaTpuIlpl. CTETIEHh MATPHUIIHL.

3 TlousTre onpenenutens. Jloka3aTeabCTBO CBOMCTB ONMPEICIUTEICH.

4 TIpaBuia Kpamepa penierus cucteM JMHEHHBIX YpPaBHEHHH C J0Ka3aTeIbCTBOM. beCKOHEUYHOE MH-BO PELICHUI
CHCTEMBL.

5 OOparnas mMaTpuna. MaTtpuyHas 3aIiuch CUCTEMBl ypaBHEHHH. MeToJ] 00paTHOI MaTpHIbl pEIICHNS! CUCTEMBI
ero o00CHOBaHUeE.

6 Marpuna Kak cuctemMa cToJ010B WM CTPOK. [IoHATHE JTMHEHHOH 3aBUCUMOCTH CTPOK:

7 CBOMCTBA CUCTEMBI CTPOK C JI0Ka3aTeILCTBOM.

8 BasucHblit MUHOpP 1 paHr MaTpullbl. CBOWCTBA paHra ¢ I0Ka3aTeJIbCTBOM.

9 Jloka3aTenbCcTBO TEOpPEMbl: DJeMeHTapHble MpeoOpa3oBaHMsl HE MEHSIOT paHra Marpuipl. Jloka3arenbcTBO st
Bcex 4 BHAOB peoOpa3oBaHUM.

10 J[okazarenbcTBO Teopembl Kponekepa-Kamesu.

11 OO6mas Teopus cHCTEM JIMHEWHBIX anredpandeckux ypaBHeHuid. Meron ["aycca.

12 Tlousitue BekTOpa. Jl0OKa3aTeIBCTBO CBOMCTB JTMHEHHBIX ONEpaIiii HaJl BEKTOPaMHU.

13 CxkanspHoe mnpousBeneHHe BeKTOpoB. Ero BeIpakeHHMe dYepe3 KOOpAMHATHL. JlOKa3aTeNnbCTBO CBOMCTB
CKaJIIPHOTO NPOU3BEICHHUS.

14 BexTopHOe mnpou3BeneHHE BEKTOpOB. Ero BelpaxkeHHMe dYepe3 KoopAMHATHL. JlOKa3aTenbCcTBO CBOMCTB
BEKTOPHOT'O NIPOU3BEICHHUS.
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15 CwmemanHoe npowusBeneHHE BEKTOpPOB. Ero BelpakeHHe dYepe3 KoopAnMHATHL. JloKa3aTelbCcTBO CBOMCTB
CMEIIAaHHOTO NPOU3BECHHUS.

16 6 BHIOB ypaBHEHHMH NpSMOM Ha IUIOCKOCTH C WX BBIBOJIOM (KaHOHHMYECKOE, NapaMeTpuueckoe, oduiee, «B
OTpe3Kax», BEKTOPHOE, Yepe3 yriIoBoil K03 HULIUEHT).

17 BsIBOI HOPMaIBHOTO ypaBHEHHs NPSMOM Ha IUIOCKOCTH. B3amMmHOe pacrosioskeHue NpsMOW M TOYKH Ha
IUIOCKOCTH. B3auMHOe pacnonoxeHue AByX IpsSMBIX.

18  Bunasl ypaBHEHHI! IIIOCKOCTH B IIPOCTPAHCTBE

19  BrBoj 00miero ypaBHEHHS IUIOCKOCTH B ITPOCTPAHCTBE

20  T'eomerpudeckas HHTEPIPETANs HEIOIHBIX YPABHEHNH MIIOCKOCTH B IIPOCTPAHCTBE

21  BbIBOJ BEKTOPHOTO YPABHEHHS ITIOCKOCTH B IPOCTPAHCTBE

22  BsamMHOE pacIoiOKEHHE ABYX IUIOCKOCTEH B IPOCTPAHCTBE

23  HopmanbpHOe ypaBHEHHE IUIOCKOCTH B IIPOCTPAaHCTBE. B3anMHOEe pacrojioKeHHe TOYKH W IUIOCKOCTH B
MPOCTPAHCTBE

24 YpaBHeHHE NPSIMOH B MPOCTPAHCTBE KaK MMEPECEUCHUS JBYX MIOCKOCTEH

25  KanoHnyeckoe ¥ mapaMeTpHuecKoe ypaBHEHHS IPSIMOIl B IPOCTPAHCTBE

26  BszauMHOe pacIojoXeHHe NPsIMOH U IIIOCKOCTU B ITPOCTPAHCTBE

27  PaccTosiHHE OT TOYKH JI0 IPSIMOM B IPOCTPAHCTBE

28 CHMBOJIBI MaTEMATHYECKOHN JIOTHKU M UX HCHOIB30BAHUE.

29 IousaTre GYHKINU U CTIOCOOBI X 3aTaHUS.

30 OcHOBHEIC AJIeMEHTapHbIe (PYHKINH U UX TPpaduKH.

31 [NonsTHE YMCIOBOW MOCIEN0BATEALHOCTH. [Ipeaen urcaoBoi Nocaea0BaTENbHOCTH.

32 BeckoHe4HO Majble ¥ OECKOHEYHO OOJIBIINE MOCIEAOBATEILHOCTH, HX CBOHCTBA.

33 Yucuno e.

34 Ipenen QyHKIMU B TOUKE U HA OECKOHCUHOCTH.

35Teopemsl 0 mpeaenax GHyHKIUH.

36 IlepBeIii 1 BTOpO 3aMeyUaTeNbHBIC IPEIEbI.

37 BeckoHeuHO Manble (QyHKUIUH, KiacCUPHUKALUs OECKOHEYHO Manble (GyHKUWH, Kiaccupukanus OeCKOHEUHO

MaJbIX.

38 IIpuHuun 3aMeHbl QYHKIUI IKBUBAJICHTHOCTH.

39 HenpepBbIBHOCTH OCHOBHBIX 3JICMEHTAPHBIX (DYHKITHIA.

40 OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX (PYHKITUIX.

41 CpoiicTBa QYHKINH HEMPEPHIBHBIX HA 3aMKHYTOM OTpPE3KeE.

42 TloHsiTHE IPOU3BOIHOM, €€ TEOMETPUUECKUI U MEXaHUUECKUN CMBICIL.

43 IMpaBuina BEIYHCICHUS IPOU3BOJHOM, TaOJIHIIa IPOU3BOIHBIX.

44 Jlorapudmuyeckas NpPOU3BOJHASL, MPOMU3BOJHAS HESBHO 33JaHHON (YHKIMH, TPOWU3BOJHAS IMapaMETPUYECKH

3aIaHHOHN (DyHKITHH.

45 uddepeniman GyHKIIUH, €0 CBONCTBAa U METO/IbI BEIYMCIICHHUS.

46 VuBapuanTHOCTH GopMBI TepBoro quddepeHnnana.

47 IlpownzBoaubie 1 AudepeHInabl BHICIIHX MOPSIIKOB.

48 OcHOBHBIE TeOpeMBI TU( G EepeHIINATHFHOTO UCYHCIIeHus: TeopeMbl Depma, Poist, Jlarpamka, Komm.

49 Tlpasuio Jlonurans.

50 ®opmyna Teitnopa.

51 MOHOTOHHOCTb, PKCTPEMYMBI (YyHKIIHH.

52 HampaBienue BBITYKIOCTH Tpaduka QyHKIIUH, TOUYKHU Mepernoa.

53 AcumnroTsl rpaduka GyHKIHH.

54 OOmas cxema ucciiefoBaHus (YHKIHUH U MOCTPOSHHE TPAPHUKOB.

55 Haubounbliiee 1 HanMeHbIIIee 3HaueHUe (PYHKIMI HAa 3aMKHYTOM OTpPE3KE ¥ UHTEpBAJIE.

56 IlonsTue nepBooOpa3HOI U HEONPEAEICHHOTO HHTETpaa.

57 Tabauma unterpanoB. CBOHCTBA HEOMPEIEICHHOTO HHTETpaIa.

58 ®opmyna HHTErpupOBaHUs MO YacTsIM. IHTerpupoBaHue 3aMEeHOU epeMeHHON

TUIIBI 3AJAY ITPAKTUYECKOI'O 3AJJAHUA

Omnpenenenre pa3sMepHOCTH MIPOCTPAHCTBA BEKTOPOB.

Pemenne cuctem JMHEHHBIX ypaBHEeHHH (2 3aaHust Ha 2 Pa3IMYHbIX METOAA).
[Ipsmast Ha uTOCKOCTH (TPH U3 8 THIOBBIX 3371a4).

[Ipsmast n mI0CKOCTH B MpocTpaHcTBe (ABe M3 10 THIOBBIX 3a1a4).
Brruncnenue npeaena nociea0BaTeNbHOCTH.

Brruncnenue npenena GyHKIUH.

Brrancienue mpou3BOIHBIX OT QYHKIHH.

Brruncienne mpou3BOAHBIX OT (PYHKIHH 3aJaHHBIX HEABHO U ITApaMETPHUIECKH.

TEOPETMYECKUE BOIIPOCHI k 3x3ameny:
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. [TonsTHE IEpBOOOPA3HON M HEOTIPECIICHHOTO HHTETpaa.

. Tabmura mHTErpanoB. CBOWCTBA HEONIPEACIEHHOTO HHTETpaIa.

. @opMyJia HHTETPUPOBAaHMSI 110 YacTAM. MIHTerpupoBaHue 3aMEHON IEPEMEHHOM.

. IaTerpupoBanne parioHaIbHBIX ()yHKITHIA.

. IHTeTpHpOBaHUe NPPAIHOHANBHBIX, TPUTOHOMETPUIECKUX (YHKIIHH.

. IlonsiTie 0 HEOEpyIMXCSl HHTETpaIax.

. [lonatue onpeneneHHOro HHTErpana, ero FreoOMeTpHUUECKU U MEXaHUIECKUH CMBICII.

. Teopema cymecTBoBaHusl.

. CBolicTBa OIpeIeIeHHOT0 HHTerpana. Teopema o cpeJHEM 3HAaUeHUH.

10. OnpeneneHHbII HHTErpall ¢ IEPEMEHHBIM M BepXHUM npezaenoM. Popmyna HetoTona-JleiidHuna.
11. 3ameHa nepeMeHHOH B OIpefeNeHHOM UHTerpane. @opMyia HHTETPUPOBAHUS 110 YACTSIM.
12. TeomeTpuueckue u GU3UIECKUC H3TOKEHHS OTIPEIIIEHHOTO HHTErpaa.

13. HecoOGCTBeHHBIC HHTETPAITBL.

14. TlonsiTne pyHKITNH HECKOIBKUX MEPEMEHHBIX.

15. TIpenen 1 HENPEPHIBHOCTH (PYHKIINH HECKOIBKUX MEPEMECHHBIX.

16. OcHOBHBIE TEOPEMBI O HENPEPHIBHBIX (DYHKIIHAX.

17. CroticTBa (hyHKIHI HETIPEPHIBHBIX Ha 3aMKHYTOM OTPAaHUYEHHOM MHOKECTBE.

18. YacTHble mpou3BoAHbIE (DYHKIIUHM HECKOJIBKUX MepeMeHHbIX. [lomHblil nuddepennnar.
19. HesiBuble pynkunu. KacatenbHas IIJIOCKOCTh U HOPMAJIb K TIOBEPXHOCTH.

O 0 1O\ L Wik —

TUIIbI 3AJAY ITPAKTUYECKOI'O 3AJJAHNA

e  BrruncieHue HHTETPAIOB METOOM BHECEHHsI MO 3HaK auddepeHiuaa.
e  BrpluncieHre HHTETPaNIoOB METOIOM HHTEIPUPOBAHUS IO YaCTSIM U 3aMEHOM MEpEMEHHOTr0.
e  BrluncieHue onpeaeneHHbIX HHTErPalloB.

TEOPETMYECKUE BOIIPOCHI k 3x3ameny:

. YacTHBIC TIPOM3BOJHBIC BBICIINX MOPSIKOB.

. ®opmymna Tetnopa s GyHKIHIT MHOTHX TIEPEMEHHBIX.

. OKCcTpeMyMBbI QYHKIHA MHOTHX TIEPEMEHHBIX. Y CIIOBHBIH SKCTPEMYM.

. Muddepenmmansapie ypaBaeHus (1Y), oOmme NOHATHS.

. AY nepBoro nopsaka. 3agaya Komm.

. Teopema cymecTBoBaHus pemeHus [[Y epBoro mopsjaka.

. [Ipocretimue Y neporo nopsaka. OcoObie perieHus.

. JIuneiinpie Y. [IpuHuun cynepno3uuuu.

. Jluueitnoe JIY mepBOro mopsjaka ¢ MOCTOSHHBIMU KO3 PHUIIUECHTAMU.

10. JIuneitnoe oguopoaHoe JIY ¢ mocTossHHBIM KO3()HUITHEHTOM.

11. JluneiiHble OJHOPOHBIE YPaBHEHHSI BTOPOTO TIOPSIKA C MOCTOSHHBIMU K03 duiimeHTamu.
12. Merox Bapuanuu NOCTOSIHHBIX. YacTHOE pelieHre HeOITHOPOIHOTO YPAaBHEHHS C TOCTOSIHHBIMU
KO3 pHUIHeHTaMU.

13. Cucremsr [1Y. Jluneitnas onHopoHas cuctema V.

14. O6mee pemeHne 0THOPOAHOM cucTeMBI 1Y ¢ MOCTOSTHHBIME KO3 QHUIICHTaMU.
15. HeomHopoanas cuctema 1Y ¢ MOCTOSSHHBIME KO3 pHIIEHTaMU.

16. KpaeBrle 3a1aun.

17. Ilpu3HaKku CXOAMMOCTH YUCIIOBBIX U CTETIEHHBIX PSJIOB.

18. OcHOBHBIE CBOWCTBA (DYHKIOHAIBHBIX PSIJIOB.

19. OcHOBHBIE KOMOMHATOPHBIE CXEMBI.

20. OcHOBHBIE TEPMHUHBI TEOPUH BEPOSITHOCTEH.

21. ®opmyia baiteca u popmya MoIHOIM BEPOSITHOCTH.

22. OCHOBHbIE TEPMUHBI MATEMATHYECKOH CTATUCTHKH.

O©oo~NO O WNPEF

TUIIBI 3AJAY ITPAKTUYECKOI'O 3AJJAHUA

Pemenne muddepeHnuanbHpIX ypaBHEHHH IEpPBOTO TOPsAKa.

Pemenne nmuneitHbIx 1uddepeHranbHpIX YpaBHEHHH ¢ TOCTOSIHHBIME KO3 (HUIINEHTaMH.

Pemenne cuctems! muddepeHnraIbHbIX YPaBHEHHH BTOPOTO MOPSAAKA C TOCTOSHHBIMU KO3 GUITUEHTAMH.
OmnpeneneHne cX0AUMOCTH HEKOTOPOTO psifia.

Pemenne 3anaun Ha onpeieNieHHE BEPOSITHOCTH HEKOTOPOTO COOBITHS.
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5.2. Onucanue nokasarenei 1 KpUTepUeB KOHTPOJIS yCIIEBAEMOCTH, OIIMCAHHUE IIIKAJl OLICHUBAHUS

Jlyist OLIeHKW 3HaHWM, YMEHHIA, HaBBIKOB M (POPMUPOBAHUS KOMIICTCHIIUU IO JUCIHILTAHE
pUMeHseTCs 0aTbHO-PEUTHHTOBAs CHCTEMa KOHTPOJISI M OIICHKH YCIIEBAEMOCTH 00YYarOIIUXCs
OYHOUM (OPMBI W TpPAJAUIIMOHHAS CUCTEMa KOHTPOJIS M OIICHKH YCIIEBAEMOCTH OOYYarOIIUXCS
3a04HOM (hopmbl. OCHOBHBIC TpeOOBaHUS OAIILHO-PEUTUHTOBOM CHUCTEMBI IO JUCHUILIMHE U
IKajia OLICHUBAHUS MIPUBEJEHBI B TAOIUIIAX O - 7.

Tabmauma 5

TpebGoBanus 0a1J1bHO-PEHTHHIOBOM CHCTEMBbI 10 JUCHHUILINHE

MakcumanpHEIe

Konngec OTIOJIHU
6ams! 3a moasux | Cpoku A HItpadusie 6amisl
TBO TEJbHBIC
Bunsr padot paboThI BBITION
TIOJIBUJIO Oassl 32
HEHUs 3a HapyleHue | 3a KadyecTBO
Bpabotel | 1 | 2 | 3 | 4 Ka4ecTBO
CPOKOB
KonTtpomnsHbie 4 65| 5 |¢g |cHeMee Ho +23a | [Jlo-23a 1 paboty Jo-23al
paboTsl SIYHO 1 paboty pabory
Brinonnenue Hdo 3 6ammoB3al | exenen | [lo  +1 | Ilo -1 Gammy 3a 1
JIOMAIITHUX 3aJaHul 14 paboty enpHO | Oaymta 3a | paboty
1 paboty
Brinonuenne Io 5 Gamnos 3a 1 Jo +5
JIOTIOHHTEIbHBIX /3 . pa6oty GaIoB
IIOBBINICHHOU 4
CJIO)KHOCTH (st 3a 1
JKeJIAIOIINX) paboty
[ocemenue Ho 2 6ammoB3a 1 | exenen | Oteer y | Ilo -1 Gamry 3a 1
3aHATHHA (y4acTue B 13 HEJICITIO eIIHO | JOCKH MIPOTIYCK
00CyKIeHUIX bi(o) +1
3a/1a4) Oayuta
OTBeT Ha PK3aMCHE 1 10 STHBaph
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Kputepuu oneHuBanus pe3yibTaTa 00y4eHus Mo JMCUUIIMHE U IIKAJA OLeHUBAHUS

Tabmuna 6

KpuTepun oneHnBaHus pe3yibTaTOB 00y4eHHS

Kon u Kox ¥ HAHMEHOBAHHE Onenka Onenka Onenka Onenka
HATMCHOBAHMIE WHIIMKATOPA IOCTHKEHH «HeynonnngzgnTeano» «y[lOB.]'ICSTSB(;g:;TeJIBHO» «);ipé)g:/o» «g;.ﬂfolg;/o»
KOMITCTECHIIUU KOMITCTECHIINU 0 . D7V 0970 . 070 .

OT max pEUMTUHIOBOU OT max pEMTUHIOBOU OLCHKU OT max pCUTUHI'OBOU OT max pEUMTUHIOBOU
OLICHKH KOHTPOJISI KOHTPOJIS OIIGHKH KOHTPOJISI OIIGHKH KOHTPOJIS
OIIK-3. CnocoGen | MOIIK-3.1. TIpumensier | M3noxenne yaeOGHOTO dparMeHTapHsbIe, 3maer  marepuan  Ha | Umeer riryookue
IIPUMEHATE MaTeMaTHYCCKHUH MaTtepuana OECCHCTEMHOE, | IOBEPXHOCTHBIC 3HAHUS IO | TOCTATOYHO XOpOLIEM | 3HAHUS BCETO
COOTBETCTBYIOMINH anrapar aHalnuTHuCCKON | yeroHOe, HE 3HAET OCHOB | OCHOBAM ~ MAaTEMaTHYECKOIo | ypOBHE; MPENCTABJIACT | MaTepualia, IOHUMAeT
smxco- . TCOMCTPHH, THHCHHOH MaTeMaTUYECKOTO aHallu3a, | aHaIU3a U TeOMETPHH. OCHOBHBIE  3aJa4d B | CTPYKTYpY
MaTeMaTH4ecKUH anreOpsl, .
T€OMETPHH. W3noxeHne moay4eHHbIX paMKax NOCTAHOBKH | AWUCIMIUIMHBI,  OCBOMJI
anmnapar, Metonsl | auddepeHnnanrsHOro o N
He CHOCO6€H MNPUMCHATL | 3HAHUW HCIOJHOC, OJHAaKO | LEJICU u BI)I60pa HOBallM JICKIIUOHHOI'O

aHaJIku3a U | U UHTCIPAJIbHOTO 6
MOJIETpOBAH, HCUHCIIeRHS (yHKIHH METOJIbI u CpencTBa | 3TO HE HNPEIATCTBYET | ONTUMAIBHBIX  CIIOCOOOB | Kypca HE) CpPaBHEHUIO Cv
TEOPETHIECKOTO W | OHOI MIepeMeHHOiL. MaTEeMaTHYECKOTO0 aHAJIN3a | YCBOGHHIO  IOCIEAYIOMIETO | UX JOCTHIKCHHS. y4eOHOIl JuTepaTypo;
SKCMIEPHUMEHTATBHOTO Y TEOMETPUH. Mmarepuana.  Jlomyckarorcs U3JI0KEHUE
HCCIIeI0BaHuUsI npu OTJCNbHBIE  CYIIECTBEHHBIC NOJYYEeHHBIX  3HAHUH
pelieHuu OomKOKH, HCHpaBICHHBIE C TMIOJTHOE, CHCTEMHOE;
1poecCHOHATBHBIX IIOMOILBIO IpernoaaBaTes. JIONyCKaroTCs
3alad 3aTpyIHeHUS npu eIMHUYHBIE  OIIHNOKH,

(hopMyIHPOBAaHMH OCHOBHBIX CaMOCTOSITETILHO

TIOJIO’KEHU I " uX VCIIPaBIIIEMbIC pH

NPUMEHEHUH cobece10BaHUN
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Tabmauma 7
Kpurtepun onenuBanuns

Ounenka Kputepun onennBanns
. OLICHKY «OTJIMYHO» 3aCy’KUBaeT o0Oydalolmuiics, OCBOMBILUI 3HaHUS,
BeIcokwmii ypoBeHB N
YMEHHUS, KOMIETEHIIMH M TeopeTHdecKuil marepuan ©Oe3 mpoOenos;

«5»
(oTMuHO)

BBIMOJIHUBIIMI BCE 3aJaHus, IPEIyCMOTPEHHbIC Yy4YeOHBIM IUIAaHOM Ha
BBICOKOM Ka4eCTBEHHOM YPOBHE; MPAKTUUYECKUE HABBIKUA MPO(ECCHOHATHLHOTO
MPUMEHEHHUs] OCBOCHHBIX 3HAHUK COPMUPOBAHBI.

Cpennnii ypOBEeHb
«4»

OLICHKY «XOpo1uo0» 3acCily>KUBacT O6y‘l&IOH.[HfICH, IIPAKTUYCCKHU IIOJIHOCTBIO
OCBOMBIIIHMA 3HaHUs, YMCHUA, KOMIICTCHIIUU U TCOpCTI/I‘ICCKI/Iﬁ Marepual,

(xoporo) y4eOHbIe 3aJaHusl HE OLECHEHBl MAaKCUMAaJIbHBIM YUCIOM 0ajlyioB, B OCHOBHOM
c(hopMHPOBaI IPAKTUYECKUE HABBIKH.
[Toporoserii OLIEHKY «YJAOBJIETBOPHUTEJILHO» 3aCIy)KUBAaeT OOyJaroIUiics, 4acTHYHO C
YPOBEHB «3» npobenaMyu OCBOMBIIWE 3HAHHSA, YMEHHUS, KOMIIETCHIMH W TEOPETUYCCKUU
(ynoBneTBopHTeNb- | MaTepHal, MHOTHE yueOHbIC 3alaHus JINOO HE BBIMOJIHUI, JTHOO OHU OLICHEHEI
HO) YUCIIOM OayioB ONHM3KMM K MHHHAMAIBHOMY, HEKOTOpBIE IPAKTHUECKUE
HaBBIKU HE C(HOPMHUPOBAHBI.
MuHUMaNBHBII OLICHKY «HEY/IOBJICTBOPHUTEILHO» 3aCTyKHBaeT 00y4aIONIUHACS, HE OCBOUBIIHMN
YPOBEHB «2» 3HAHWSL, YMEHHS, KOMIICTCHIIUHN U TEOPETUICCKUI MaTepuall, yueOHbIe 3aJaHus
(HEeymOBIETBOPU- | HE BBIIIOJHMI, IPAKTUYECKUE HABBIKU HE C(HOPMHUPOBAHBI.
TEJIHO

6 YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCIUIIJINHbI

6.1. YueOnas nuteparypa
6.1.1 Kypom, A.I'. Kypc Beicuieii anreOpbr:*yue6. anst ByzoB / A.I'. Kypom. - 17-e u3z.; crepeorur. -
CII6.: Jlans, 2008. - 432c¢.: un. - (Kinaccuueckas yueOHas muteparypa mo Mmatemaruke). (15 sk3).
6.1.2 IlpuBanos, U.M. Ananutuyeckas reomerpus: yueOHuK s By3oB / M.W. I1puBanos.-37-¢
u3n.; crepeorun. - CII6.: Jlanb, 2008. - 304c.: wn. - (YueOHuku st By3oB. CrnernuaibHas
JUTEpaTypa).
6.1.3 Kierenuk JI.B. COopHuK 3a1a4 10 aHaauTH4ecKoit reomerpun. [lox pen. Edumora H.B. /
J.B.Knetrenuk. — CIIG.: [Ipodeccus, 2009. — 200c.
6.1.4 IIncemennbrii JI.T. KoHcriekT jekiuit o BeIcIIel MmaTemMatuke (B 2 1),-8¢ u3f., ucrp.-M.:
Atipuc-nipecc,2007. 288c. https://e.lanbook.com/
6.1.5 Bepman, I'.H. COopHUK 33a/1a4 TI0 KYpCY MaTeMaTHISCKOr0 aHAIM3a: PEIICHUe TUITHIHBIX
U TPYJHBIX 3a]ad: yuyeObHoe mocoodbue ans By3oB / I.H. bepman. - 3-e uzn.; crepeorun. - CII6.:
Jlanb, 2007. - 608c.: wu.

bubnuoreunsiii GoHJT YKOMIJIEKTOBAH MEYaTHBIMM M3JaHUAMU U3 pacuera He MeHee 0,25
IK3EMILISIpa KaKJI0TO M3 M3JaHHM, yKa3aHHBIX BBIIIE Ha Ka)KJOro oOydarolierocs U3 4ducia
JIM1I, OJHOBPEMEHHO OCBAMBAIOLINX COOTBETCTBYIOLIYIO JUCHHUILUINHY (MOAYIb).

6.2. Metoanueckue yka3zaHus, pEKOMEHJAUU U IPyTHe MATepUabl K 3aHATHIM

6.2.1 BoluuciaeHue NPOM3BOAHBIX (YHKIMI OJHOTO TEPEMEHHOT0 |[JJEeKTPOHHbIE TEKCTOBbIE
AaHHbIE|: METOJI. yKa3zaHus Iy oOydJaromuxcs Hanpasieruit noaroroku 01.03.04, 09.03.02, 13.03.02,
15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex ¢opm obyuenus / AN HI'TY; cocr.: A.IO.
Jlatyxun, H.M. borocmosckas. — JI3epxkunck, 2018. — 24 c.

6.2.2 Pemienne 3a1a4 mo TeOopuH BepOATHOCTell [JJIeKTPOHHbIE TEKCTOBbIE AAHHBIE|: METOI.
yKazaHusg Juig oOyuaromumxcs HamnpasieHuid moxarotoBku 01.03.04, 09.03.02, 13.03.02, 15.03.02,
15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex dopm oOyuenus: B 4u. U.4 / JATIKM HI'TY; coct.: H.M.
Bborocnosckas. — [I3epxkunck, 2018. — 25 c.

6.2.3 Pemienne 3an1a4 mo TeopuH BepPOATHOCTell [JJIeKTPOHHbIE TEKCTOBbIE AAHHBIE|: METOI.
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yKazaHus I oOywaronmuxcst Hampamiaermid moarotoBku 01.03.04, 09.03.02, 13.03.02, 15.03.02,
15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex dopm obyuenms: B 4u. U.3 / A HI'TVY; coct.: H.M.
Borocnosckas. — J{3epxunck, 2018. — 22 c.

6.2.4 Pemienne 3a1a4 1o TeOpUH BepPOATHOCTell [JJIeKTPOHHbIE TEKCTOBBIE AAHHBIE|: METOI.
yKazaHus Uil oOywarommxcsi HampaBieHwid moarotoBkm 01.03.04, 09.03.02, 13.03.02, 15.03.02,
15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex ¢opmbr oO0yuenus: B 4u. U.2 / JIIIN HI'TY; coct.: H.M.
Borocnosckast. — J[3epxkunck, 2018. — 24c.

6.2.5 KomniiekcHbie yncsia [JIeKTPOHHBIE TEKCTOBbIE JaHHbIE|: METOI. YKa3aHUs JJIs1 O0Y4atONIHXCSI
HanpasneHuit moarorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03
Bcex popm odyuenus / JIITM HI'TY; coct.: H.M. Borocnosckast, .}O. Xaputonoa. — J[3epxunck, 2018.
—19c.

6.2.6 Pemmienue 3aga4 1m0 TEOPMM BeposiTHOCTeil. AJreopa coobiTuii. Kiaccmueckas u
reoMeTpuYecKasi BepOSITHOCTHbIE CXeMbI [ DJIEKTPOHHbIE TEKCTOBBIE TaHHBIE]: METOJI. YKa3aHUS s
oOyJaromuxcs Hampasienuit mogarorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01,
19.03.02, 23.03.03 Bcex dopm obyuenus / JJIIN HI'TY; coct.: H.M. borocnosckas. — J{3epxxunck, 2018.
—-25c.

6.2.7 UncaoBble psabl [JIeKTPOHHBIE TEKCTOBbIE HAaHHbIE|: METOJ. YKa3aHUs IS OOYYaroIIUXCs
HanpasneHuit moarorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03
Bcex ¢opm ooyuernns / AN HI'TVY; cocr.: A FO. Jlatyxun, H.M. borocnosckas. — [I3epxunck, 2018. —
28 c.

6.2.8 Pemienue 3a1a4 o0 KOMOMHATOPUKE [JI€KTPOHHBIE TEKCTOBBIE JaHHbIE]: METO/I. YKa3aHUsI IS
oOydaronuxcs HampasineHus noarotoku 01.03.04 «llpuknagnas MaTeMaTHKa» O9HON POPMBI 0OyIECHUS
/ AITA HI'TY; cocr.: U.IO. Xapuronosa, H.M. borocnosckas.— J{3epxxunck, 2018. — 24 c.

6.2.9 lIpeodpazoBanne Jlanjaca u ero mpuMeHeHue [JIeKTPOHHBIE TEKCTOBBIE JaHHbIE|: METO/I.
yKazaHus Uil oOydwarormmxcsi HampaBleHwid moarotoBku 01.03.04, 09.03.02, 13.03.02, 15.03.02,
15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex dopm obyuenus: B 2u. U.1. / I HI'TY; cocr.: A.H.
Jlo6aer, H.M. Borocnosckas. — [I3epxkunck, 2018. — 20 c.

6.2.10 ITpeoOpa3oBanue Jlannaca u ero npuMeHenue [JIeKTPOHHbIE TEKCTOBbIE AAHHBIE]: METOI.
yKazaHus Uit oOydarormmxcsi HampaeieHwid moarotoBku 01.03.04, 09.03.02, 13.03.02, 15.03.02,
15.03.04, 18.03.01, 19.03.02, 23.03.03 Bcex ¢opm oOyuenus: B 2u. Y.2. / JAIIM HI'TVY; coct.: A.H.
JloGaes, H.M. borocnosckas. — [I3epxkunck, 2018. — 22 c.

6.2.11 IlnockocTh M NpPsiMasi B POCTPAHCTBE [DJIeKTPOHHbIE TEKCTOBbIE JaHHbIE]|: METO[. YKa3aHUs
Juts oOyJaromuxcst HarpaBieHui moarorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01,
19.03.02, 23.03.03 Bcex popm odyuenus / [N HI'TVY; coct.: A.H. Jlobaes. — [{3epxunck, 2018. — 25 c.
6.2.12 BekTopbl [JJeKTpOHHbIE TEKCTOBbIEe [aHHBIE|: METON. yKa3zaHUS A OO0YyYaromIuXCs
HanpasieHuil noarorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03
Bcex popm obyuenus / [T HI'TY; coct.: H.M. Borocnosckas. — J3epxxkunck, 2018. — 23 c.

6.2.13 Paapl ®@ypbe [DJIEeKTPOHHBIE TEKCTOBBbIE JaHHBbIE|: METOJ. yKa3aHUs JUIS OOYYaroIIUXCs
HanpasieHuil noarorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03
ouHo# Gopmel 00yuenns / I HI'TY; coct.: H.M. Borocnosckast. — J[3epxxunck, 2018. — 22 c.

6.2.14 Onpenenuresn [IJeKTPOHHbIE TEKCTOBBbIE TaHHbIE|: METOJ. yKa3aHUs Jis O0Yy4aroIIMXCs
HanpasieHuil noarorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03
Bcex ¢opm oOyuenus / I HI'TY; coct.: H.M. Borocnosckas. — I3epxxunck, 2018. — 24 c.

6.2.15 MaTtpuubl [J/eKTPOHHBIE TEKCTOBbIE JIaHHbIE|: METOJ. YKa3aHWUsi I OOYyYaroIIMXCs
HanpasieHuil noarorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01, 19.03.02, 23.03.03
Bcex ¢opm oOyuenns / I HI'TY; coct.: H.M. borocnosckas. — JI3epxxunck, 2018. — 41 c.

6.2.16 JIuHelinble NPOCTPAHCTBA [DJIEKTPOHHBIE TEKCTOBbIE€ JAaHHbIE|: METOJ. yKa3aHHUS II0
quciuminHaM «JIuHelHas anreOpa W aHAJIMTHYECKas IeoMeTpHs» U «MaTeMaTHYeCKUH aHamu3y JUis
oOyuaromuxcst HanpasieHus noarotosku 01.03.04 «Ilpuknannas MatemaTuKay 04HON (HOPMBI O0YUEeHUS
/ AITA HI'TY; cocr.: U.1O. Xapuronosa, H.M. Borociosckas. — [{3epxxunck, 2018. — 46 c.

6.2.17 IloBepXHOCTH BTOPOro MopsiAka [JJeKTPOHHbIE TEKCTOBbIE JaHHbIE|: METOA. YKa3aHHs IS
oOyJaromuxcs Harpasienuit mogarorosku 01.03.04, 09.03.02, 13.03.02, 15.03.02, 15.03.04, 18.03.01,
19.03.02, 23.03.03 Bcex dopm obyuenus / AU HI'TY; cocr.: AXO. Jlaryxun, FO.A. Jlaryxuna. —
Jzepxwunck, 2018. — 20 c.
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7 ”THO®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHBI

Y4eOHpIlli  mporecc MO  JUCHMIUIMHE  OO0CECIeYeH  HEOOXOIWMBIM  KOMIUICKTOM
JUICH3UOHHOTO U CBOOOJIHO PaCHpOCTPAHIEMOTO MPOrPaMMHOTO OOECIeUeHUs, B TOM YHCIIe
OTEYECTBEHHOTO IPOM3BOJICTBA (COCTaB MO IUCHUUIUIMHE ompeneneH B Hactosmenr PIIJ u
MOJIJTIC)KUT OOHOBJICHUIO MTPU HEOOXOAUMOCTH ).

7.1 Ilepedyenp MHGOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HI/ICHI/IHHI/IHa, OTHOCHUTCA K I'PYIIIC OUCHHUIUIMH, B paMKaX KOTOPBIX IIPCAIIOJaracTcs
HCIIOJIBb30BaHHUC I/IH(I)OpMaL[I/IOHHbIX TEXHOJIOTHI KaK BCIIOMOIraTeIbHOIO HHCTPYMCHTA.

WNudopMannoHHbIE TEXHOJOTHH MPUMEHSIOTCS B CICAYIOIINX HAMPABICHUAX: NPU MPOBEICHUH
TECTUPOBAHUS U BBINIOJIHEHUH 3aJJaHUH [ CAMOCTOSTENIbHON PabOTHI.

Tabnuma 8
IlepedyeHb IJIEKTPOHHBIX OUOJIMOTEYHBIX CHCTEM
Ne HaunmenoBanue 9bC Ccebliaka k ObC
1 | KoHCy/IbTaHT CTy/ICHTA http://www.studentlibrary.ru/
2 | Jlanb https://e.lanbook.com/

7.2. IlepedeHb JUIIEH3UNOHHOTO M CBOOOIHO PAaCIPOCTPAHSEMOTr0 MPOrPaMMHOI0 0OeCIieYeH s], B
TOM YHCJI€ OT€YECTBEHHOTO MPOU3BOICTBA, HEOOXOIUMOTO JJIsI OCBOCHUS TUCIUTIIIUHBI

Tabmuma 9
IIporpammHoe obecnieyeHue
Ne [IporpammHoe obOecrieueHue, UCIOIb3yeMOe B [IporpamMmmHoe oOecniedueHrne CBOOOTHOTO
o/ YHHUBEPCHUTETE Ha IOTOBOPHOM OCHOBE pacnpocTpaHeHHs

1 Microsoft Windows 10 (mommmcka MSDN | Adobe Acrobat Reader
700593597, moammcka DreamSparkPremium, | https://acrobat.adobe.com/ru/ru/acrobat/pdf-
19.06.19) reader.html

2 Microsoft office 2010 (JIuensust Ne 49487295 | OpenOffice https://www.openoffice.org/ru/
ot 19.12.2011)

3 Koncynbrant [limoc PTC Mathcad Express
https://www.mathcad.com/ru

Hepeqeﬂb COBPEMECHHBIX l'[pO(l)eCC]/IOHaJILHI)IX 0a3 AAHHBbIX U I/IH(l)OpMaII]/IOHHI)IX
CIpaBOYHBIX CUCTEM

B tabmume 10 ykazan mepedeHb MpOPEeCCHOHANBHBIX 0a3 JaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CHCTEM, K KOTOPBIM o0ecredeH JocTy (yAaaeHHbINH JOCTYII).

Tab6muma 10
IlepeyeHb coBpeMeHHBIX MPOPEeCCHOHATBHBIX 023 TaHHBIX 1 HHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM

OCTYII K pecypc AJIEHHBIN JOCTYT C
Ne HawnmenoBanue npodeccronanbHON 6236l floctyn x pecypey (ya g yv
. yKa3aHUEeM CChUIKH/IOCTYII U3 JIOKAIBHOM CETH
1/11 | AaHHBIX, THYOPMALIMOHHO-CIIPABOYHOMN CUCTEMBI
YHHUBEpPCUTETA)
1 2 3
1 ba3a JaHHBIX CTAHAPTOB U PETIIAMEHTORB https://www.gost.ru/portal/gost
POCCTAHJAPT //home/standarts
2 | Ilepeuens mpohecCHOHAIBHBIX 0a3 TaHHBIX U https://cyberpedia.su/21x47c0.html

34



https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
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UHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
WuctpymeHTtel W BeO-pecypebl s BeO- | https://techblog.sdstudio.top/blog/instrumenty-i-
3 ) .
paspabotku — 100+ veb-resursy-dlia-veb-razrabotki-100-plus
CupaBouHas TpaBoBas cucTeMa .
4 JOCTYT U3 JIOKAJTEHOU CETH
«KoncynprantlLiroc»

8 OBPA3OBATEJIBHBIE PECYPCBbI V11 UTHBAJIN/10B U JIML C OB3

B Ttabmume 11 ykazaH mnepedeHb 0OO0pa3oBaTEIbHBIX PECYpPCOB, HMEIOMUX (OPMBI,
aJaNTUPOBAHHBIE K OTPAHHYCHUSM HX 3JI0POBbS, a TAK)KE CBEJACHUS O HAIWYHH CIEIHATBLHBIX
TEXHUYECKHUX CPEIICTB OOYUYCHHUsI KOJUICKTUBHOTO U MHIUBUAYAIBHOTO MOJIH30BAHHUS.

Tabmuma 11
Oo0pa3oBaTtesibHbIE pecypchl AJis1 HHBaIMA0B U Jiul ¢ OB3
No [lepeuens 0O6pa3oBaTENBEHBIX PECYPCOB, CBeicHUS 0 HATTMYUH CHEIUATBHBIX
MPUCIOCOOJICHHBIX AJISI HCIOIb30BAHUS TEXHUYECKUX CPEACTB 00yUCHUS
uaBaauaaMu u unamu ¢ OB3 KOJUIEKTUBHOT'O U UHAUBUAYAIBHOTO
MOJIH30BaAHUSI
1 | ObC «KoHCynbTaHT CTyIeHTa» 03ByYKa KHHT H yBEIIMYCHHE MPUPTA
NEC «Tatin CHEeLUAIBHOE MOOUIIBHOE 1;IpI/IJ'IO)I(6HI/I6 -
2 CHHTE3aTOpP PEUH, KOTOPHI BOCIIPOU3BOIMT
TEKCTHI KHUI' U MEHIO HaBUTallu{
3 | OBC «tOpaiiT» BEpCHS JUIS CITa00BUISAIINX

Cornacno ®enepanbHomy 3akoHy 00 oOpazoBanmu 273-O3 ot 29.12.2012 r. cr. 79, .8
"Ilpodeccuonanpuoe oOyueHHe u  npodeccuoHAIbHOE O0pa3oBaHHE OOYyYAIOIIUXCS  C
OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI OCYIIECTBIISIIOTCSI Ha OCHOBE 00pa3oBaTEIbHBIX
nporpaMM, aJanTUPOBAaHHBIX MPU HEOOXOIMMOCTH Al OOyueHHs yKa3aHHBIX OOydaromuxcs'.
AOII pazpabatbiBaeTcsl 0 Ka)kJ10M HANpaBICHHOCTH MPU HAJUYMU 3asiBICHUN OT OOydaroumuxcs,
SBJISIOIIMXCS MHBaJMAaMu Win aunaMu ¢ OB3 1 u3bsABUBIINX jkelaHue 00 00yueHUH MO0 JaHHOMY
TUIY 00pa30BaTEIbHBIX TPOTPAMM.

9 MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHME, HEOBXOJIUMOE /IS
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA IO AUCHUIIJIMHE

VYyeOHble ayAUTOPUM JUISI TMPOBEACHUS 3aHATMH 1O  JUCLUUIUIMHE, OCHAIECHbI
000py/TOBaHWEM M TEXHUYECKUMH CPEICTBAMH OOy4EHUSI.

B tabnuue 12 nepeuncieHs:

- yueOHbIe ayIMTOPHH ISl TIPOBE/ICHHs YIeOHBIX 3aHSATHIA, OCHAIIEHHBIE 000PYI0BaHHEM
U TEXHUYECKUMHM CPEJICTBAMU O0YUEHHUS;

- TOMEUICHHS Ui CaMOCTOSTEIBHOW paboThl 0O0ydYaroONIMXCs, KOTOPBIE OCHAIIEHBI
KOMITbIOTEPHOIN TEXHUKOH C BO3MOXKHOCTBIO MOAKIIOUEHHS K ceTH «HTepHeT» n obecredeHnemM
JIOCTYTIa B 3JIEKTPOHHYIO HH(GOpMAIIMOHHO-00pa3oBarenbhyto cpeay AN HI'TY.

Tabmuma 12
OcHaleHHOCTh Ay IMTOPUI M MOMEIIeHU VISl CAMOCTOSITEIbHOM
pa0oTHI oGy4yaomMXcs 10 AUCHHUILIMHE
Ne HaumenoBanue OcHaIEeHHOCTh Ay TUTOPHIA [Iepedens JIMLIEH3UOHHOTO
ayJUTOpUI 1 MOMEIIEHNN U ITIOMEIECHUN IS MIPOTPAaMMHOTO O0ECTICUCHHSI.
MTOMEILEHUH IS CaMOCTOSITETILHOM padoThI PexBU3UTBI TOATBEPKAAIOLIETO
CaMOCTOSITETbHON JIOKyMEHTa
paboThI
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1161 Ayautopus s
JIEKIIMOHHBIX u
NPAaKTHYCCKUX 3aHATHIA
Hwuxeroponckas 00:1., T.
J3epKUHCK, yII.
laiimapa, n. 49

KoMrutekT aeMOoHCTpaIiioHHOTO
000pyIOBaHUS: HOYTOYK,
MIPOEKTOP, IKpaH.

* Microsoft Windows
(mocraska c I1K)
* LibreOffice 6.1.2.1. (cBoboanoe I10)
» Foxit Reader (ceob6omgHoe [10);
» 7-zip ms Windows (cBobomHoe 110)

10 Homamuss

1234
Hayuno-TexHuueckas
ouonmmoreka AN
HI'TY, cryaenueckuit
YUTAJIbHBINA 34T,
Hmxeroponackas o0:1., T.
J3epKUHCK, yII.
laitmapa, 1. 49

KommuiekT neMoHCTpanoHHOTo
obopymoBaHUs:

IIK, C BBIXOJIOM Ha
MYJIbTUMEIUWHBIN IPOEKTOP, HA
6aze Intel Pentium G4560 3.5
I'ra, 4 I'6 O3Y, monutop 20° —
.

MynpTUMEIUIHBI ~ TTPOEKTOP
Epson- 1 mr;

Oxpan — 1 mrT.;

HaGop y4eOHO-HaTJISTHBIX

mocoomnit

* Microsoft Windows
(mocraBka c I1K)
* LibreOffice 6.1.2.1. (cBobomuoe 110)
» Foxit Reader (cBob6omgHOE [10);
» 7-zip ms Windows (cBobomaoe 110)

10 JIomamHss

1443a

KOMIIBIOTEPHBIN KJacc -
nomenieane i1 CPC,
KypCOBOTO
MPOEKTHPOBAHUS
(BBITIOJTHEHUS] KYPCOBBIX
pabot), Hmxeroponackas
0011., T. [[3epxuHCK, yII.
laitmapa, 1. 49

« TIK na 6as3e Intel Celeron 2.67
I'Tn, 2 T6 O3Y, mouutop Acer
17> — 4 1.

I[IK nonmkiwueHel K  CETH
«HTepHeT» W 00ecneunBaroOT
JOCTYTI B ANEKTPOHHYIO
WH(POPMAITMOHHO-
00pa3oBaTeNbHYIO cpemy
YHHBEPCHTETA

* Microsoft Windows
DreamSpark Premium)
* Apache OpenOffice 4.1.8 (cBoGoaHOE
110);

» Mozilla Firefox (cso6oanoe I10);

» Adobe Acrobat Reader (cBoboatoe
110);

o 7-zip mas Windows (ceo6omnoe I10);
» Koncynbrantllmoc (I'TIA Ne
0332100025418000079 ot 21.12.2018);

7 (mommucka

HCIIOJIB3YIOTCA
AKTHUBHOCTb OGy‘-IB.IOH.II/IXC}I Ipru OCBOCHUU MaTCpHalia KypCa U NpCAOCTAaBUThL UM BO3MOKHOCTH

10 METOJAUYECKHE PEKOMEH/JIALIUU OBYYAIOIIUMCS ITIO OCBOEHHIO

10.1 OOume

Hucuunnmza

MCTOAHNYCCKHE
JUCIMITIIMHBI, 06p&30BaTeHI>HI>IC TCXHOJIOTHH

peanuzyercs
oOy4aromuMucs (BKJIIOYas MPOBEICHUE TEKYIIETO KOHTPOJS YCIEBAEMOCTH ), CAMOCTOSITEIILHON
paboThl 00YYAIOITUXCS ¥ IPOMEXKYTOYHOM aTTeCTAIIHNH.

JUCUMUIIIAHBI

IOCPEICTBOM

PEKOMEHOaIuu  JJIsd 06yqaromec;1 10

MPOBEICHUS

OCBOCHHUIO

KOHTAaKTHOM  pabOTBl €

KonTakrHas pa60Ta: AyAUTOPHAsA, BHCAYJUTOPHASA, a TaKXKC MOKCT IHIPOBOAUTHCA B

IIpenonaBanue

JUCLIUTUTMHBI
00pa30BaTeNbHbIX TEXHOJIOTHUMA:

BCACTCA C

AJIEKTPOHHOU MH(OpMaIMOHHO-00pa3oBaTenbHOM cpeie yuuBepcurerta (nanee - DMOC).
MIPUMEHEHUEM

(S (591474:0)11170,€ BHU 0B

- 3HAKOMCTBO C MaTepuasiaMu JieKIuil 1 npezentauusmu B cpene MOODLE;

- IPOBEJIEHUE KOHCYJIbTAlUN B KOH(pEpeHIusx Zoom;

- OaJUIbHO-PEUTHHTOBAs TEXHOJIOTUSI OLIEHUBAHMS;
- TEKYIUI KOHTPOJIb 3HaHM B opme TectupoBanus B cpene MOODLE.
[Tpu mpenonaBaHUM JUCUMIUIMHBEL «JIuHelHas anreOpa M aHaIUTUYECKas TE€OMETPHUS»,

COBpPCMCHHBIC

3¢ (HEeKTUBHO peaTn30BaTh YaChl CAMOCTOSTEILHON paOOTHI.

O6p3.30BaTCHLHLIC TCXHOJIOTHUH,

IO3BOIAOIIMUEC  ITOBBICUTH

Bech nexknnonHbIM MaTCpHrall Kypca COIMPOBOKAACTCA KOMIIBIOTCPHBIMU MTPE3CHTAIUAMU, B

KOTOPBIX HATJSTHO TPEMOAHOCUTCS MaTepuail pPa3INudHbIX pa3/IesioB  Kypca,

4To [JaeT
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BO3MOXHOCTh OOCYANUTh MaTepuan ¢ 00ydyarolUMUCS BO BPEMs UTEHUS JIEKLIUH, aKTUBUPOBATh
UX JEATEIbHOCTh IPU OCBOCHUHU MaTepuana. MaTepuainsl JeKIHi B BUAE CIAI0B HaXOAATCS B
cBobogHoM noctyne B cucteme MOODLE u moryT OBITh MONyY€HBI 0 YTCHHUS JIEKUUH U
npopaboTaHbl 00YUYAIOIUMUCS B XOA€ CAMOCTOSITEIBHON PaOOTEHI.

Ha nexmusx M NpakTUYEeCKUX 3aHATUSX PEAIU3YIOTCS WHTEPAKTHUBHBIE TEXHOJIOTHH,
IPUBETCTBYIOTCS BOIPOCHl M OOCYKIEHHS, MCIIOJIb3YyeTCS JIMYHOCTHO-OPHUEHTUPOBAHHBIN
MOJX0/1, TEXHOJIOTUSI pabOTHl B MAJIBIX TPYIMIAX, YTO MO3BOJSET 00YUYArOIIUMCS MPOSBUTH CeO4,
HOJYYUTh HABBIKM CAMOCTOATENBHOTO M3Y4YEHHUs MaTepuasa, BBIPOBHITH YpOBEHb 3HAHUH B
rpymre.

Bce Bompochl, BO3HMKIIME IPU CAaMOCTOATENBbHOM paboTe Hajx JOMALIHUM 3aJaHUEM,
noapoOHO pa30uparoTcsl HA MPAKTHUYECKUX 3aHATUAX U JIeKIUsAX. [IpoBoasTcs nHAMBU Iy aTbHbIE
U TPYIIOBbIE KOHCYJbTALlMM C HCHOJIb30BAHMEM KaK BCTped € OOYy4arolMMUCS, TaK U
COBPEMEHHBIX HH(OPMAIIOHHBIX TEXHOJOTHHI (AJIEKTPOHHAs 1mo4yTa, Z00m).

WMHnnuupyercst akTUBHOCTb OOY4YarOLIMXCsl, MOOLIPSAETCs 3aJaHue JII0OBIX BOIPOCOB IO
Martepuaily, TPaKTHKYeTCS WHAMBHAYaJbHBI OTBET Ha BONPOCH  OOydaromerocs,
PEKOMEH/IYIOTCSI METO/Ibl YCIIEIIHOTO CaMOCTOSITENIbHOTO YCBOEGHHUSI MaTepualla B 3aBUCUMOCTHU
OT YpOBHs €ro 6a30BOI TIOJITOTOBKH.

JUis OolleHKM 3HAaHUM, YMEHMH, HaBBIKOB U YPOBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIMH
NpUMEHSEeTCs OaJUTbHO-PEUTUHTOBAs CHCTEMa KOHTPOJIS U OLIEHKU yCIIEBAEMOCTH O0YJarOIIIXCS
B IIPOLIECCE TEKYILEro KOHTPOJISL.

[IpomexxyTouHasi aTTecTamysi MPOBOIUTCS B (opMe »HK3aMeHa C YYEeTOM TeKyIIeh
yCIIEBaEMOCTH.

Pe3ysbTaT 00yuenusi cuuTaercsi cOPMHPOBAHHBIM HA MOBBILIEHHOM YPOBHE, €CIIU
TEOPETUYECKOE COJEP)KaHUE Kypca OCBOEHO TMOJIHOCThIO. IIpum yCTHBIX cobeceqoBaHUsX
00yJaromuicsl MCYepIBIBAIONIE, TOCIEOBATEIIEHO, YeTKO M JIOTMYECKH H3JaraeT y4eOHBIN
MaTepHuai; CBOOOJHO CIpaBiIe€TCs € 3ajJjayaMH, BONPOCAMU M JIPYTMMH BHJAMH 3aJlaHHM,
UCTIONIB3YET B OTBETE JONOJHHUTENBHBIM MaTepuai. Bce mpemycMoTpeHHble paboueil yueOHOM
OporpaMMOil 3a/laHusl BBIMOJHEHBl B COOTBETCTBUM C YCTaHOBJIEHHBIMU TpeOOBaHUSIMH,
oOydaromuiics  CHocoOEH  aHAJIM3UPOBaTh  IOJYYEHHbIE  pEe3ydbTaTbl,  IPOSBISAET
CaMOCTOSITENIbHOCTh TIPU BBIOJHEHUH 3aaHUH.

Pe3yabTaT 00y4yeHHsi cuuTaercss c(pOPMHPOBAHHBLIM HA NMOPOrOBOM YPOBHE, €CIH
TEOPETUYECKOE COJIEpP)KaHUE Kypca B OCHOBHOM OCBO€HO. IIpum yCTHBIX coOeceqoBaHUsX
oOydaromuiicss Nmocae0BaTeNbHO U3JIaraeT yuyeOHbI MaTepuall; MpH 3aTPyAHEHHUAX CIOcoOeH
10CJI€ HaBOJALIMX BONPOCOB MPOJOJIKHUTE 00CYKICHHE, CIIPABISETCs C 3a7ayaMU, BOIPOCaMHU U
JIPYTUMH BUJIAMH 3a/IaHUH, TPeOYIOMMX MPUMEHEHHUs 3HAHHIA; BCE TIPEAYCMOTPEHHBIE pabodei
yueOHOI mporpaMMoit 3a1aHNUs BBIITOJIHEHB! B COOTBETCTBUHM C YCTAaHOBJICHHBIMU TPEOOBAaHUSIMH,
oOyyaromuiics  crocoOeH  aHaJW3UpOBaTh  IOJIYYEHHbIE  PE3yJbTaThl;  MPOSBISAET
CaMOCTOSITENIbHOCTh TP BBIOJIHEHUH 331aHUI

Pe3yabTaT 00yuyeHHsi cuMTaeTcsi Hec()OPMHPOBAHHBIM, €CIIM OOYYAIONIMHCSA TIpH
BBIMOJIHEHUM 3aJlaHUi HE JIEMOHCTPUPYET 3HAHUM y4eOHOro MmarepHala, JOMyCKaeT OLIMOKH,
HEYBEPEHHO, C OONBIIMMH 3aTPyJAHEHHWSIMH BBHIONHSAET 3a/JaHUsl, HE JIEMOHCTPUPYET
HEOOXOIMMBIX YMEHMH, KaueCTBO BBIMOJIHEHHBIX 33JaHU HE COOTBETCTBYET YCTAHOBJICHHBIM
TpeOOBaHUSAM, KaueCTBO HX BBIIIOJHEHUS OLEHEHO YMCIOM OajIOB HIDKE TPEX MO OLEHOYHOU
CHCTEME, YTO COOTBETCTBYET JIOIIOPOTOBOMY YPOBHIO.

10.2 Meroauueckue yKa3aHUs I 3aHSITHN JICKITAOHHOTO THITA

JleKMOHHBIN Kypc TIpEeAnoaraeT CUCTEMaTU3UPOBAHHOE M3JI0KEHHUE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro TulaHa. B Xo/e JeKIMOHHBIX 3aHITHH PACKPHIBAIOTCS 0a30BBIE BOIPOCH B
paMKax KaXKaou Tembl auchuruiHabl (Tadmuna 4,1 u 4.2). O603Ha4arOTCsl KITIOUEBBIE ACTICKThI
TEeM, a Tak)Ke JENaloTCs aKIEHThl Ha Hauboyiee CII0KHBIE M BAXKHBIC TMOJIOKEHUS U3Y4aeMOro
MaTtepuana. MaTtepuaibl JEKIUHA SBISIOTCS OTIOPHON OCHOBOW JJISI TOATOTOBKH O0YYaOIINUXCS K

37



NPAaKTUYECKUM 3aHATUSAM U BBINOJHEHUS 3aJaHUH CaMOCTOATENBHOM paboThl, a TaKXke K
MEPOIIPUATHUAM TEKYIIETO KOHTPOJS YCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTECTalMU 110
JUCLHUIIINHE.

10.3 MeTtonuyeckue yka3aHus 10 OCBOEHUIO JUCLMILIMHBI HA IPAKTUYECKUX 3aHATHAIX

[ToAroToBKY K KaXKIOMY NPaKTHUYECKOMY 3aHITHIO OOYyYaIOIUIiCS JOJDKEH HadaTh C
O3HAKOMJIEHHS C pEKOMEHAyeMoi jureparypoit (tabmuua 4.1 u 4.2), KoTopas oOTpa)kact
COJIep)KaHUE TMPEeNJIOKEHHOW TeMbl. Kaxxaas camMoCTOSTENbHO BBHIMOJTHEHHAs paboTa 1o
WHAUBUAYAIbHOMY BapUAHTY MOAJICKUT IPOBEPKE MPEIOo1aBaTeIeM.

10.4 Metoaudeckne yKa3aHus MO0 CaMOCTOSATEIBbHON paboTe 00yJaroImuXxCst

CamocrosTenbHas paboTa obOecrneunBaeT MOATOTOBKY OOYyYaromUMXcs K ayJUTOPHBIM
3aHATHSAM U MEPONPUATHUAM TEKYIEr0 KOHTPOJIS U MPOMEXYTOUHON aTTeCTalluy M0 U3y4yaeMoMn
JTUCUUIUTMHE. Pe3ynpTarsl 3TOH MOATOTOBKM MPOSIBISIOTCS B AKTHBHOCTH OOYYAIOUIMXCS Ha
3aHATUAX M B Ka4eCTBE BBIIOJHEHHBIX 3a/aHUM U1 CaMOCTOSTENIbHONW paboThl U Apyrux (hopm
TEKYIIEro KOHTPOJIS.

[Tpy BbIMONHEHUM 3aJaHUMl 11 CAaMOCTOSITEIBHOM PabOThl peKOMEHAyeTcs MpopadoTKa
MaTepUaAIOB JIEKIMM I10 KaXJOM NPOHMIECHHOM TeMe, a TaKKe H3y4YEHHE DPEKOMEHIYEMOM
JUTEpaTypsl, IpeAcTaBiIeHHoM B Pa3znene 6.

B nporiecce camocTosTenbHON pabOTHl IPU M3YYSHUU TUCIHILTHHBI 00yYaloNIHecs MOTYT
paboTaTh Ha KOMIBIOTEPE B CIELUAIN3UPOBAHHBIX AyJAUTOPHUIX IJIi CAMOCTOSATENIbHOW PabOoThI
(Tabmuma 12). B ayIUTOpUSX  UMeeTcsl  JOCTyn  4epe3  MH(POPMAIUOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTh «ITHTepHEeT» K 3JIEKTPOHHON MH()OPMaMOHHO-00pa30BaTeIbHOM
cpene ynmBepcutera (OMOC) wu osnektponHoit Oubmmoreunoit cucreme (ObC), tme B
3JIEKTPOHHOM BHJI€ PAcIoyIaraloTcsi yd4eOHble M y4eOHO-METOJIMYECKHE MaTepuabl, KOTOpPbIE
MOTYT OBITh UCTIOIB30BAHBI JJIsi CAMOCTOSTEILHON paOOTHI IPU U3yUYCHNUHU JTUCIUTLTAHBI.

11 OHEHOYHBIE CPEACTBA JJIs1 KOHTPOJISA OCBOEHUA IUCHUTIJIMHBI

11.1 TunoBble KOHTPOJIbHBIE 3a/laHUs MM UHBIE MaTepHajbl, HEOOXOAUMBIE Ui OLIEHKH
3HaHWH, YMEHUH, HABBIKOB U (MJIN) OIIBITA B XOJI€ TEKYIIEr0 KOHTPOJIS yCIEBAEMOCTH

Jns  Tekymero KOHTPOJS 3HAaHUM oOydarommxcs [0 JUCHUIUIMHE IPOBOJMTCS
KOMILJICKCHASI OLICHKA 3HAHM, BKJIIOYAIOIIas

- IPOBEJIEHUE KOHTPOJILHBIX padoT;

- BBITOJIHEHUE 3aJIJaHUH [ CAMOCTOSITENTbHON pabOThI;

- TECTUPOBAHNE HA CalTe NPETOIAaBATENs 110 PA3IMYHBIM Pa3esiaM Kypcea.

11.1.1 Tunossle 3a1aHus U1 KOHTPOJIBHBIX padoT
[To 3aBeprieHMM W3ydYEHHs] KaXXKIOTO paszeiia JUCIUILIAHBI MPOBOJISATCS KOHTPOJBHEIC
paboTHI.

[Tpumep 3a7aHKs HAa KOHTPOJIbHYIO paboTy 1o Teme 3:

KonTtpoJsbHasi pabora no teme «BexkTopHas anredpa»
Bapuanr 0

Hanbr toukn A(1,-2,0), B(-1,0,1), C(1,2,3),u BeKTOpHI 52{2,0,-2}, b ={1,-1,0}, C ={2,1,1}
1) Haiitu koopauHAaTBl TOYKHM M, Haxoxsmieics Ha Ouccekrpuce yria ZBAC wu orcrosmied oT Toukum A Ha
paccrosiHuu 5;

2) Pasnosxuts sexrop AB 1o 6asucy us sexropos @, D u C ;
3) Haiitn xoopaunats! Touku D Takoit, 4To0bI 4eThipexyroabHuK ABCD sBisics NpsSMOYTOJIbHON Tparennei;

—

4) Haiitu npoekuuio Bektopa C Ha Hanpasnenue Bexkropa BM, sBistionerocs Mequanoii tpeyronsauka ABC;
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5) Haiitu oTHOWIEHHE, B KOTOpoM HaxoasaTcs iuHbl oTpe3koB AH u HC, rne H - ocHOBaHHE BBICOTEHI, OMYIIEHHON
u3 Touku B Ha ctopony AC;

= =

6) Haiitu KoOpIMHATHI KOHIIA BEKTOpa X , HAYaJ0 KOTOPOrO HAXOJUTCS B TOUKe B, U BhioNHsOTCS yenoBus: X L
a, Xi1b u(X,C)=5
7) Haiitn xoopamaaThl Touku D, pacnonoxenHoit Ha ocn OZ Takoii, 4To0sr 00BeM TeTpadapa ABCD pasusuics 4,

BBIYHCIIUTH JUIMHY €70 BBICOTHI, ONYIIEHHON Ha IrpaHb ABD.
3ameuanue: pewenue cex 3a0anuli NPOBOOUMb HA OCHOBE CEOUCME ONEPAYULl HAO BEKMOPAMU.

[Tpumep 3aaHus HA KOHTPOJIBbHYIO paboTy 1o Teme 4:
KountpoabHas padora no teme «IIpamasi Ha mI0CKOCTH»

Bapuanr 0
1) B napamienorpamme ABCD wu3BectHb! ypaBHeHus cTopoH X —4y + 1 =0 (AB) u 3x+y—2 =0 (AD) u Touka
M(1; -3) - cepenuna (BC). Haiitu ypaBHeHHUs ABYX IPYTHX CTOPOH MapauieiorpaMma.
2) CocraBuTh ypaBHCHHE TPSAMBIX, POXOISMIAX Yepe3 Touky M(4; 3) u oTcekaromux OT KOOPAUHATHOTO yria
TPEYTOJBHUK C IUIOINAJbI0, paBHOM 13 KkB.ex.
3) CocraButh ypaBHEHHE NPSAMbIX, MPOXOAsAIInX uepe3 Touky A( -1; 5) u paBHOyAaNIEHHBIX OT ABYX Touek B(3; 7)
u C(1; -1).
4) Touka A(2; 0) sBIsieTCS BEpLIMHOW MPABHIBHOTO TPEYTONBHHKA, a MPOTHUBOJICKAIIAS € CTOPOHA JISKHUT Ha
npsmoii X + Y — 1 = 0. CocTaBUTh YpaBHEHUS ABYX IPYTHX CTOPOH TPEYTrOJIbHUKA.
5) Ompenenuth B KaKUX JIBYTPAHHBIX yriax (CMEXHBIX, BEPTHKAIBHBIX HIH OJHOM), 00pa30BaHHBIX MpHU Iepece-
YeHUH MpAMBIX o (mpoxomsmast yepe3 Touku 4 (1, -2) u B(2, -3)) u B (npoxoasmas yepe3 Touku B u C(-2 , 4))
Haxomarcst Touku Q(2, 3) u R(-1,5).
6) Hanucath ypaBHEHHE IPSIMOH, IPOXOSIIICH Yepe3 TOUKY MepeceueHust IpsiIMbIX 2X —yY —6=0 wu X +3y—11=
=0, HmepHeHIUKYJSIPHO mpsiMoit 3X — 4y - 18 = 0, He BRIYMCIISIS KOOPAUHAT TOYKHU MEPECCUCHUS TIPAMBIX.

[Tpumep 3ananns Ha KOHTPOJIBHYIO paboTy 1Mo Teme 5:
Kountpoabnas padora no teme «IIpsimasi 1 IJIOCKOCTh B IPOCTPAHCTBE»

Bapuant 0

3amanst Touku: Mi(1, 1, =3) u Mo(2, -1, 3), mnockoct a1: 2X—y—2+ 1+ 0u
op: 2X +3y —z + 7 = 0 u mpsmbIe
Liix—2y+z+4=0 wu Lxx=t+4
2x+y—-22+2=0, y=3t+3
=-2t-1
1) Ilepecekaet iu IIOCKOCTH 02 OTPE30K M1M>
2) BesicHUTB, IepecekaroTes i npsimbie Lilo
3) HammcaTs ypaBHEHHE IUNIOCKOCTH, IPOXOIAIIEH uepes mpsMyto L1, mapaniensHo BekTopy MiM>
4) BrraucnuTh paccTOSTHHE OT TOUKH M1 JI0 INIOCKOCTH, POXOAAIIeH depe3 npsmyto Lo u Touxy Mo
5) BBMUCTUTE KOOPIAMHATHI MPOEKIIUH TOYKU M> Ha TMIIIOCKOCTH 0l
6) Cuwuras, uto L, sBaseTcss ypaBHEHHEM TPAaeKTOPHH JBHXKCHHs MarTepHanbHOW TOukd K(X, Y, Z), BBISICHHTH,
CKOJIKO BPEMEHHU OHa OyJIeT ABUTaThCS OT MEPeCcedeH sl MIOCKOCTH 01 A0 MEPECEUCHNUs TNIOCKOCTH Ol
7) BeruucauTh paccTosiHUE OT TOUKH M1 10 mpsimoit Ly
8) BbIICHHTD, B KaKUX JBYTPAaHHBIX yIJIaX, 00pa30BaHHBIX IIPH NEPECEUEHUHN TNIOCKOCTEH L1 1 0l JIEKAT TOUKH M1
158 Mz
9) Hanwucare ypaBHEHHS IIJIOCKOCTEH, SBISIONIMXCS OWCCEKTPUCAMH JIBYTPaHHBIX YIJIOB, OOpa30BaHHBIX IPH
HepeceueHH! INIOCKOCTEN a1 U a2
10) HammcaTh kKaHOHMUYECKOE ypaBHEHUE NPSAMOMN, MPOXOoJsIell uepe3 Touky M1 U TOUKY, CAMMETPUYHYIO TOUKE
M> OTHOCUTENIBHO MIOCKOCTH 02

KonTpoannas padora no teme «Ilpenesa u HempepbIBHOCTh (yHKIMU»

T ) lim x (& 1)
I arcsin 3x | ' XIED '
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SN

. e =2sinx—¢e’" ) . T X
3. ; : a’—x°)tg—|.
"EE‘ X —sin X '!EE‘ [( ) Za}

. XCOSX—sin X ) s
5. lim ; , lim xIn®x .

x—0 x—0+

o

. 1—+/cosx
lim————

x>0 XSIN X

Kontpoannas pa6ora no teme «IIpou3BoaHas 1 ee MPUJIOKEHHSI»

2°°“3\/2 sin x tg*x
JIn®xsin?(1+x)

a) y=ctg (In®(cos2x)); 6)

tg(xy)—e”=-x", y,=?

N )
X=In°(1+t1) | o 9
y =cos(tg t)
[Toctpouts rpaduk GpyHkumu ¥ = Vxi-x
KonTposabnas padora no teme «HeonpenejeHHbIii HHTErpam»

Breraucnuts HHTCIrpalibl:

\/_+Inx

1 [~—"dx; 2. jlnzxdx;
X _ (x> —3x+2)
3. | ———1dx; 4,
I\/x2+x+2 ! Ix(x +2x+1)

dx

5 I _ 6. I\/l+\/_
xVx2+2x -1 x4/x®

x2dx
' 8. [xvx%—4dx;
F e P

[ T —
3sin X +4cosx COSX Sin” X

KonTtpoanHas padota no teme «OnpeneeHHbIH HHTETpaI»

Brrauciuth onpenesieHHbIi HHTErpat:

4 dx ™3 xdx

a)£4+\/2x+1; ? I4sm X

2. Haiitu mutomaap yacTi runepOossl Xy = 3, oTcekaeMoil oT Hee npsimoid X +y —4 = 0.
3. Haiiti 06beM Tema, 06pa3oBaHHOTO BpAIIEHHEM KPHBOii ' = & SiN%g BOKPYT MOIAPHOM OCH.
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4. BeluncInuTh HECOOCTBEHHBIE MHTETPAJIbI (MJIH YCTAHOBUTH UX PACXOAUMOCTH):

+00 1
). #dx; 5). j%
1 X @+x) 0 XT+X

KonTposbHasi padoTa no reMe «®@yHKIIMH MHOTHX MepeMeHHbIX»

1. HaiiTh yacTHBIE IPOU3BOAHBIE 10 IEPEMEHHBIM X U Y

a) Z = In3(tgﬁ}
y

0) X +2y3+ z3 —-3xyz—-2y+3=0.
2. Haiitu npousBoaHYI0 (QYHKIMH Z = X3 -2 xzy + xy2 +1 BTOUKE M (1; 2)
B HaIlpaBJICHUH, UAYILEM OT 3TOM TOUKH K Touke N (4; 6).
3. Haiitu grad z B TOuke (2; 1), eciu z = x3 + y3 — 3 Xy.
4. HaiiTu ypaBHEHHE KacaTelbHOM IUIOCKOCTH W HOPMald K IIOBEPXHOCTHU
xC+y3+ 22+ xyz-6=0 Brouke (1;2;-1).
5. Onpenenuth HaUOONBIINE W HAUMEHBIINE 3HAYCHUS (DYyHKIUH

7=x242 Xy —4x +8y Bobmactu: X>1 y>1; x+Yy<6.

KonTposabHasi padoTa mo reMe «JIkcrpeMyMbl (PYHKIUH MHOTHX IEPeMEHHBIX»

1. HaiitTu yacTHble MpPOM3BOJHBIE O NEpeMEHHbIM X u Y

sin Y
a) z=(xy) X;
0) 2x%+2 y2+ 22 -8xz-7+8=0.

2. Haiitu mnpousBojaHyo (GyHKUUMM Z =arctg (xy) B Touke P (ZL' 1)

B HampaBJIeHUHM OUCCEKTPHCHI NEPBOr0 KOOPIMHATHOTO YIJIa.
3. Haiitu grad z B Touke (1;2),ecmu z = X2 — 2xy+ 3y —1.
4. HaiiTn ypaBHEHHME KacaTelbHOM IUIOCKOCTH M HOPMajM K IOBEPXHOCTHU

4+ x2+y2+z2

=X+Y+2Z B Touke (2;3;06).
5. Onpenenuth HauOOJIBIINE W HAaWMEHBIINE 3HAYeHUS] (YHKIUU

z:4x2y_2x3y—2x2y2 B obmactu: X>0; y>0; X+y<6.

11.1.2 TunoBbIe 3aaHUs AJII CAMOCTOSTEIHFHOM padOThl 00YJArOIITUXCSI

Bapuant 0
3aZLaHLI BCKTOPLI:
2 2 1 2 1 2 -2 0 1 1
4 1 4 -1 4 3 1 4
fi= 1l f2:2 1| fa= 1| fa= 1| fs= 1 e 1 02= 1 193:0 . 4= . 05 = 0
3 -2 3 3 0 3 3 3 3 3
3 3 0 0 2 0 0 -2 2 -2

CHCTEMbI JIMHESHHBIX anre6pa1/1qec1<nx ypaBHeHHﬁ: " MaTpulibl:



2X—y+2t=0 X—-3y+2t=3

5y —2z+2u=0 X+5y—2z+2u=-1 13 -124 1 3 -12 4
()| az—2u+v=0 HCH] sz—y-2u+yv=2 A=[> 1 0 1 2/p=|5 1 0 12
3-11 20 3 -1 1 20

X+2y—z+t+u=0 X+y—z+t+u=1
+5y+2z=0 X+V+dy+2z=1 41261 41 261
yreymee= yrer= 2 3 0 11 2 3 0 11

1) Hoxkasats, uto cucteMbl BekTopoB (f) U (g) Moryr ObITh Gasucamu B JvHeliHoM npoctpaHcTee RS, Haiitu
maTpuly nepexoma ot Oasuca (f) x Gasucy (g) m xoopaunaTel Bektopa V = (2, -3, 4, 8, -9)7, 3ananunie B
CTaHJapTHOM 0a3uce, B KaXJIOM U3 3THX Oa3ucos (1 Oamr).

2) JluneiiHOe MOANMPOCTPAHCTBO MpocTpaHcTBa R® 3anaHo nuHeiiHoil o6onoukoii cronbuos o = Lin( fi, g1, go).
TpeOyercs coCTaBUTH TaKylO CHCTEMY OJHOPOAHBIX ypaBHEeHHH Ax = 0, MHOXKECTBO pEIICHUI KOTOPOH COBNaIaeT C
a. (1 6anm)

3) IMoanpoctpanctio P 3axano ognopoanoii CJIAY (*). Tpebyetcs Haiitu pasmepaocts K u 6asuc hy, ..., hg atoro
HOANPOCTPAHCTBA, TO €CTh MPEICTABUTD €ro B BUIE JUHEIHOW 00010uku BekTopoB 3 = Lin(hy, ..., hy).(1 6amn)

4) Kaxxoe U3 moanpocTpaHcTB ¥ = oL + 1 1 = o0 N B 3aJaTh BHEIIHKM M BHYTPEHHUM criocoOoM. (2 Oaia)

5) JluneitHoe MHOrooOpasue y 3amaHo HeogHopomuoi CJIAY(**) 3amareh ero yepe3 (GyHIAMEHTAIBHYIO CUCTEMY
pemenwii. (1 6am)

6) IIpeobOpaszoBanue Q 3agano marpuiieii 4 B crannaptHoM 6asuce. Haiitu matpuily A' 3Toro e mpeodpa3oBaHus B
6asuce (f).

7) IlpeoOpazoBanust ¢ U Ll 3aJJaHbl COOTBETCTBEHHO MaTpuliamMu A u B Haiitu MaTpuny npeoOpa3zoBaHus
- 2

€= (p+2p)%

8) Haiitu coGcTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAYCHUS TPe0oOpa3oBaHus L.

11.1.3 TunoBkle TeCTOBBIE 3aIaHUS
[To kaxmaoMy U3 pa3aeiioB JUCHHUILUIMHBI CHOPMHUPOBAHBI CBOW THUIIOBBIC 3adaHHs IS
TecTupoBanus B cucteme Moodle.

[Ipumep TecToBOTO 3aaHuA K pasneny 2, k teme 2.3:

Darsl MaTprLs:

(1 2 o) 0 2 1 2
A= 1 2| B 0 1 1| c=|2 o
0 2 3 L 2 14 2 1 2
BBIYKCAMT SHAUEHMA 3NEMEHTOE MATDMUE! X, RENRRILLENCA DELUEKHEM MATPUYHOTO YPaEHERIA!
X+AB=C

BolbepuTe 0MH OTEET:

a A

_rere
n

Bt Ry

\ }

o
.
= M R
n
= W k3

-1
Zaodn o ba

m

>

]
-
ok
b ma dn
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Haiti ONpegennTent, EENCAHKME HpECE‘pE}DBEHPﬂ:
| 4 cosm | 4 Ein i |

| —giney ] 4+coma |

| 1 1

BolbepuTe OOWH CTEET:
C:I d. snq i Lj]

' b. gpyron oTEeT
2 C (a vy = zil=

C d. .

PEWWTE CHCTEMY YDEEHEHMIA:

r4+dy—dz=0

2r— y- =1,
r4+dy+dz =8

EnlGepuTe OJHWH OTEET:

O a2, -1,-3)

2 b, HET EEpHOMD OTESTA
2 oo1,-1,2

2 d. (-k, 13k, 5k)

O e {5k, -11k, -7k}

O £(0,0,0)

[Ipumep TecToBoro 3aganus o reme 3.5:

Onpefeauth, OpPH KAKOM 3HAYEHHH G BEKTOPh
a=qi—3j-+2k 0 b=i+2j —ak B3aUMHO NepPNEHIHKY"
NS PHBL.

BuibepuTe ogWH CTEET:
C a(1,1/2 -1/2)
O b.-6

O ¢ arccos(-4/9)
O d. 45
O

. arccos(3/21)

[Ipumep TectoBoro 3aganus mno teme 4.1:



JlaHbel ypaBHeHHA [ABYX CTOPOH MPAMOYIOJbHHKA
bx+2y—7=0, 5x+2y—36=0 n ypaBHeHnHe ero aua-
rosaan 3x 4+ 7y — 10 ==0. CocTaBHTb ypaBHEHHS OCTa/b-
HbIX CTOPOH M BTOPOH JAHAroHajJH 3TOr0 NPSAMOYIOJbe
HHKa.

Boibepute oguk OTEET:

4x+y—3=—0

L 2x=5y43=0, 2¢—5y—26=0;
7x—3y —33=0.

<AB: 24y —8=0,BC: x+2% —1=0;CA: x—y—1=0

3x—SJ+4=0 x4+ 7y —16=0,
3x — 5y — 22 =0, x+7y+10=0.

11.2 TunoBble KOHTPOJIbHBIE 3alaHUS WM MHBIE MAaTEpUalbl, HEOOXOJUMBIE ISl OLECHKU
3HAaHUH, yMEHUH, HAaBBIKOB U (WJIM) OIBITA B X0JI€ MPOMEKYTOYHOM aTTECTAallMH 110 TUCIMITIIMHE
11.2.1 TunoBele MpaKTUYECKUE 3aJaHUS K IK3AMEHY:

1. BbluncauTh IpOU3BOIHbIE:

2C°“3\/2 sin x tg®x
JIn®xsin?(1+x)

a) y=ctg (In°(cos2x)); 6)

2. Haiitu npenensr:

e -1 i Y
a) R — 0) x(e"™-1).
'!DE‘ arcsin 3x lem ( )
1
3. HccnenoBath (GyHKIHUIO U TOCTPOUTH TpaduK: y= 1
—X
4. BBIYHCIUTD HHTETPATBI:
a) Iﬁn@1@9§; 0) Jh(m@+Ddﬁ
3x—2)dx
5) I( )
X* —4x+5"
nld 1
sin 2x dx
o [ Sn2xde 2 [xe¥dx.
o 14+cos” x 0

Brraucnauts HWHTCrpajibl:

. I (2x+4)dx 5 J dx I\/x+ +1
' V2+3x—2xF " Y 4cosx+3sinx+5 X +1— 1
+o0 ) 4 dX
4. [ xe™ dx; 5. | .
0 2/6x—x* -8
6. Haiiti miomans Gpurypsl, orpaHu4eHHOMN JIMHUSAMU:
y=3-2x, y=x%.
X
7. Boeruncnuth Z; u Z; , ecmn z=In*(ctg—)).
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1. UccnenoBats Ha CXOOUMOCTD

n

= 1
3. Z(—l)”(l—cos—j ; 4,
n=1 n
2. Onpenenuth 00JIACTh CXOAMMOCTH CTETIEHHOTO PsJa;

2)", 2.

oo —1)"
;—(4() (X+

—1)2"

(x+5)"""
Z(2n 4"

3. OnpenenuTh 00JaCTh CXOAUMOCTH CTETICHHOTO Psia:

n+l (X 3)
L Z( b (2n + 1)4n

Z(x+5)2”‘1
~ n.4"

; 2.

nZ:; 3n— 1)Inn.

coszm
nzz; nvn

i (x=9)"

~(n+4)In(n+4)

-D"

[Ms

n2"Inn

Il
N

n

Permament MMPOBCACHUA TCKYLICTO KOHTPOJIS B Q)opMe KOMIIBIOTCPHOI'O TCCTUPOBAHUA

Koi-Bo 3a1anuii B 6aHKe BOIPOCOB

Kon-Bo 3amanuii,
MPeIbSBISIEMBIX 00yUaOUIeMycs

Bpewms Ha

TCCTUPOBAHHUC, MUH.

250

10-15

30

[Tomublii poHA OLEHOYHBIX CPEACTB UL MPOBEACHUS MPOMEXKYTOYHOH aTTECTallMd B
dopMe KOMIBIOTEPHOIO TECTHPOBAHUS pa3MelleH B OaHKe BOIPOCOB JIaHHOIO Kypca

nucturmuabel B CJO MOODLE.
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