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1. IEJIM ¥ 3AJJAYM OCBOEHUSA JUCIHUTIIAHBI (MOIY.JIA)

1.1. HeasiMmu 0cBOEHUS M CHUTJINHBI

]_IGJIBIO HU3YUCHUA JUCHUIIINHBI «MarteMmaTuka» SBISICTCS OCBOCHHE HCO6XOI[I/IMOI‘O
MaTEMAaTUYCCKOro arimapara, ¢ IIOMOIIBKO KOTOPOro p33pa6aTBIBaIOTCH n  HUCCICAYIOTCA
TCOPCTUUCCKHUEC U SKCIICPUMCHTAJIbHBIC MOICIN 00BEKTOB HpO(i)GCCHOHaHBHOﬁ JACATCIIBHOCTH.

1.2. 3agauu ocBOeHHUSA THCIHMIIIINHBI

- pa3BUTHE HABBIKOB MaTEMATHYE€CKOTO MBIIIJICHUS CTYICHTOB;

- OBJIaJICHUE METO/IOB UCCIIEOBAHUS U PEIICHHS] MaTeMaTHYECKUX 3a]1a4;

- BBIpAOOTKA y CTYACHTOB YMEHHSI CAMOCTOSTEILHO PACIIUPATH CBOM MaTEMaTUUECKHE
3HAHUS;

- pa3BUTHE HABBIKOB UCIIOJIb30BAHMS MATEMAaTHYECKUX METOJIOB M OCHOB
MaTEeMaTUYeCKOr0 MOJICTUPOBAHUS B IPAKTUUECKOMN JACATEIHHOCTH.

2. MECTO JJUCIUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI' PAMMBI

VYyeOunas aucuuminHa «MaTemaTukay BKIIIOUEHA B 00s3aTeNbHBIN NepedeHb TUCIUTUINH
B pamKkax 0a3oBoit yactu bioka 1, ycranosnennoro ®I'OC BO, u siBisieTcst 00s13aTebHOM 17151
BceX Mpoduiiel HanmpaBIeHUs MOATOTOBKH.

JucuunnuHa 0a3upyercs Ha cleyolux qucuuiuiniax: «Maremarukay, «Anredpa u
Hayvaja aHanu3ay», «l'eomeTpus» B 00bEMeE Kypca CpeIHeN IIKOIIBI.

Jucuuninuna «MaTemaTikay SBJIsSeTCS OCHOBONOJIAraroei 11 U3y4eHus CIeyI0InX
qucuuiuivH: HauepraTenbHast reoMeTpusi M HHXKEHEpHas rpaduka, TeopeTndyeckas MeXaHUKa,
®uzuka, ConporuBieHnue marepuanos, [Ipuknagnas matematuka, Matepuanosenenue, OOmias
AIIEKTPOTEXHUKA U DJIEKTpOHKKA, MeTponorus, [IpuknanHas Mmexanuka, ['uapasiuka,
KoncTpyknus u pacuetr aBromoOuie, BeimonHenue, moAroToBka K npoueaype 3auThl 1
3amuTa BKP.

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUS JTUCHUTIJIUHbBI (MO YJIA)

[Ipouiecc n3yueHuss AUCUUIITUHBI (MOys) «MaTemaTHKay HalpaBJIeH Ha
dbopmupoBanue 3aeMeHTOB obienpodeccuonanbHon komrerenuu OIIK-1 B cooTBeTCTBHM C
OIIOIT BO mno Hampasnenuto noarotoBku (cnernuanbaoctr) 23.03.01 «TexHomorus
TPAHCIIOPTHBIX MTPOIIECCORBY

Taonuua 1- @opmuposanue Komnemenyuil OUCYUNITUHAMU

Haumenoeanue
OUCHUUNJIUH,
dopmupyrouwux Cemecmpol, hopmuposanus KomnemeHyuil OUCYUNIUHAMU
KoMnemeHyuio
COBMECHIHO

OIIK-1 1 2 3 4 5 6 7 8

MaTtemaTuka v v
(b1.B.9)

Haueprarenbnas
reoMeTpus U v
WHXXeHEepHas rpaduka
(b1.5.4)

Xumus (b1.5.7)

AN

Oxounorus (b1.5.8)




Haumenosanue
OuUCHUUNIUH,
dopmupyrouux
KOMRnemeHyuro
COBMECMHO

Cemecmpul, hopmuposanus Komnemenyuil OUCYUNIUHAMU

OIIK-1

TeopeTnueckas
mexanuka (b1.5.14)

®usmka (b1.5.15)

MarepuanoseneHue
(b1.b.16)

O6mas
JJIEKTPOTEXHUKA U
anexkrponuka(b1.5.17)

TpancnoprHas

uH(ppacTpykTypa
(b1.5.21)

[ToaroroBka k ciaue u
crada
rOCYAapCTBEHHOTO
sk3amena (b3.I'.1)




4. TIEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 IUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Tabnuya 2- Ilepeuens naanupyemuix pe3yibmanog 00yueHus no OUCYUNIUHE, COOMHECEHHBIX ¢ NIAHUPYEMbIMU PE3YIbMAMAMU 0C8OCHUS

Ko n Kox v nanmenoBanue OueHo4YHbIE CPeICcTBA
HHIUKATOPA .
HAaHMEHOBaHHUeE OCTHKEHMSI Ili1anupyeMble pe3yJibTaThl 00yYeHUs 0 JUCHHUILIHHE Texyuero IIpomeskyTOUHOM
KOMIIETEeHITHH KOHTPOJIfA aTTecTanuu
KOMIIETEeHITHH
OIIK-1. Criocoben HOIIK-1.3. [Tpumenser 3HATD: YMETh: BJIAJIEThH: - KOHTDOIBHLC - Bompocs! nist
IIPUMEHATH METOJbI MATEMaTUYECKOI0 | - OCHOBHBIE IIOHATUSA - Ha OCHOBE - MaTEMaTUYECKUMU Bor ochI o 3ayera (16 GuaeToB)
CCTCCTBCHHOHAYYHBIC aHaJin3a U MOACIUPOBAHUA U MECTObI MATEMATUYCCKUX METOAaMU U Teo peTPI‘IeCKOM - BOHpOCLI JJIsL
nu O6H.IGI/IH)KeHepHBI€ B HpO(I)eCCHOHaJ'ILHOﬁ MaTEMAaTHYCCKOT'O 3HAHUN penuiaTb METOANKAMHU MaTI; A y YCTHOI'O 5K3aMCHa
3HaHHsA, METOAbI ACATCIIBHOCTHU aHalin3a, TCOpun HpO(l)eCCI/IOHaJ'ILHBIe pacyeToB U -3a gHHﬂyK (15 6I/IH6TOB)
MaAaTEMATUYCCKOI'O BepOfITHOCTeﬁ nu 3aayu (B TOM 4HHUCJIC MOACINPOBAHUA HI/ICfMeHHLIM
aHaJIin3a u MaTeMaTH4YECKOU 10 MO,I[GJ'II/IpOBaHI/I}O). IIpO1EeCCOB B CcBO€El
v KOHTPOJIbHBIM
MOJCINPOBAHNA B CTaTHUCTHUKH, HpO(i)eCCI/IOHaHBHOI/I a6OTaM o
npodeccnoHambHOMI JTUHEHHON anreOphl, JIeATETbHOCTH. gawenaM
CATCIbHOCTHU n CPCHIIMAJIBHOT'O
A A bepenn -Tectuposanue 1o
UCUYUCIICHUS,
pazzaenam




5. CTPYKTYPA U COAEPKAHUE JUCIUITJIMHBI

5.1 PacnipeesieHue TPY10EMKOCTH JUCIHUIJIMHBI 10 BUIaM PadoT Mo ceMecTpam

OO6mas TpymO0EMKOCTh JHUCHMILIMHBI COCTaBisgeT 8 3adeTHBIX eauHuI], 288 dYacos,
pacmpezieieHre 9acoB 10 BUIaM padoT MO0 ceMecTpaM MPeICTaBIeHO B Tabmuie 3.

Taoéauya 3 -Pacnpedenenue mpyooémkocmu OUCYURIUHBL RO 8UOAM PAOOM RO cemecmpam

TpynoémkocTh B yac
Buj yueoHoii pa6oThl Bceero B T1.4. mo cemecTpam
4acoB lcem | 2cem

C UCIIOJIb30BAHHECM 3JICMCHTOB

(I)OpMaT H3YyYCHUA TUCHHUIIIINHBI
QJICKTPOHHOI'O 06yquI/m

OO0masi Tpy10€MKOCTb TUCIUILIMHBI TIO

288 108 180
yueOHOMY TJIaHy

1. KonrakTHas padora: 127 o4 73

1.1. AyauTopHasi paGoTa, B TOM YHucJe: 119 51 68

3aHATHA JeKImoHHoro tumna (JI) 51 17 34

3aHsTHsI ceMuHapckoro tuna (I13-cemunapsi, 68 34 34
HPAaKTUYECKHUE 3aHATHS U JIP)

naboparopusie padboTs (JIP)

1.2. BuHeayauTopHasi, B TOM YHCJe 8 3 5

KypcoBast pabota (mpoekt) (KP/KIT)
(KOHCYNbTaIUS, 3aITUTA)

TEKYIIUHA KOHTPOJIb, KOHCYJIBTAIIMH TIO
IUCLIUILIHHE

KOHTaKTHasi paboTa Ha MPOMEXYTOUYHOM
koHTpose (KPA)

2. Camocrositeasnasi padora (CPC) 134 54 80

pedepat/acce (1MOArOTOBKA)

pacuétHo-rpaduueckas padora (PI'P)
(moaroToBKa)

KOHTpOJIbHAs paboTa + ++ +

KypcoBasi pabora/mpoext (KP/KII)
(ToAroTOBKA)

CaMOCTOSITENIbHOE U3yYEHHUE Pa3/IeNOB,
CaMOIIOATOTOBKA (MTpopaboTKa U TOBTOPEHUE
JIEKIIMOHHOTO MaTepuasa i MaTepuasa
y4eOHUKOB U Y4eOHBIX MTOCOOHIA, MOATOTOBKA K
71a00PATOPHBIM H MPAKTUICCKUM 3aHATHSM,
KOJUTIOKBUYM H T.J.), B T.4. IOATOTOBKA K 3a4eTy

134 54 80

3averT IK3aMEH

[ToaroroBka k 3x3aMeHy (KOHTPOJIb) 27 0 27




5.2. Coep:xaHue AMCUUILINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM

Tabnuya 4 - Cooeprrcanue oucyuniunovl, CmpyKmypupoeannoe no memam

Buabl yueoHoi padoTsl

IInannpyemsie
KonTakTHasi Peanm3anus
(KOHTPOJIHPYEMBIE) & @ HanmenoBanne HanmenoBanue
padora ] 2 B paMKax
Pe3yJIbTaThI Z = HCIO0JIB3YeMBIX pa3paGoTaHHOrO
© @ 258 IIpakTnuyeck
OCBOEHHMSI: © 2ol =l 3 %5 AKTHUBHBIX U . DJIeKTPOHHOTO
HaunmeHoBaHMe pa3aesioB, TeM < Z e € S| B> - Bup CPC on
kox YK; OIIK; IIK ) 2727|856 3) HHTEPAKTUBHBIX Kypca
| © = = MOJAr0TOBKH
M MHAUKATOPBI = =zZ| £ E| S s B 00pa3oBaTeIbHBIX (TpPyAOEMKOCTH B
= |85|E]25%¢ . (Tpynoemkoc
OCTHIKEHHU ST 2z = § ; 5 © TEeXHOJIOTHi qacax)
. o SSIE8z3 = Th B Yacax)
KOMITeTEH I it = &lE S
=
1 CEMECTP
Pa3znen 1 DneMeHTH! TMHEHHOM alreOphl M aHATUTHYECKOM T€OMETPHUH.
Tema 1.1. Matpuiisl 1 oneparnyu Hax MOArOTOBKA K JICKLHSIM eLearning Server 4G
Humy. OnpeenuTend BTOPOro 1 [7.3.13] DUOC HI'TY
TPETHETO TOPSIKOB, HX CBOWCTBA. TIOATOTOBKA K https://edu.nntu.ru/subjec
2 2 2 TMIPaAKTUYECKUM H H H
OrmpeenuTesiy n-ro MopsAKa U METOIBI t/course/index/subject_id
3aHsTUsiM [7.3.1] .
ux Bbruucienus. OOparHas MaTpuIia. [1117/course_id/2805
Pemienue MaTpuuHbIX ypaBHEHUI
Tema 1.2. Panr MaTpuIsl 1 METOJIBI €TO TOATOTOBKA K JICKIIASM
onpezenenusi. Pemenue cucrem [7.3.13]
OIIK-1 JMHEHHBIX anreOpanyecKux ypaBHEHUH 1 1 2 MOJrOTOBKA K
NOIK-1.3 MaTPUYHBIM CITIOCOOOM, METOJIOM IPAaKTHYCCKUM
Kpamepa, metogom I'aycca samstam [7.3.1]
Tema 1.3. MccnenoBanne Mpon3BOIBHBIX MIOATOTOBKA K JICKLHSM
CHCTEM JIMHEIHBIX anrebpandecKux [7.3.13]
ypaBHeHuil. Teopema KpoHekepa - 1 2 3 TMIOATOTOBKA K
Kanemau. OgHOpOoIHBIE CUCTEMBI MPaKTHICCKUM
JHEUHBIX YpaBHEHUN samsTHsM [7.3.1]
Tema 1.4. CucTeMbl KOOPJMHAT HA nojroToBKa K nekiiv | elearning Server 4G
TIPSAMO}A, TIOCKOCTH U B TIPOCTPAHCTBE. 1 9 3 [7.3.14] OUOCHITY

BekTops! 1 nuHelHbIE oniepalyy Hal
HUMH. [Ipoeknys BekTopa Ha OCh U ee

moAroToBKa K
TMPaKTUIECKUM

https://edu.nntu.ru/subjec
t/course/index/subject id



https://edu.nntu.ru/subject/course/index/subject_id/1117/course_id/2805
https://edu.nntu.ru/subject/course/index/subject_id/1117/course_id/2805
https://edu.nntu.ru/subject/course/index/subject_id/1117/course_id/2805
https://edu.nntu.ru/subject/course/index/subject_id/1117/course_id/2889
https://edu.nntu.ru/subject/course/index/subject_id/1117/course_id/2889

Ilnanupyemble
(KOHTpoOJINpYeMBbIe)
pe3yabTaThl
OCBOCHUS:
koa YK; OIIK; IIK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIETeHIM I

Bunel yueonoi padoTsl

KonTakTHas Peanu3anus
" HanmeHoBaHue HaumeHnoBanue
pa6ora s 2 B paMKax
Z E HCII0JIb3YyeMBbIX pa3padoTaHHOIO
© & - IIpakTnyeck
5 ZolEQl 3 X%F AKTHBHBIX H . DJIEKTPOHHOT 0
HanmeHoBaHue pa3aesioB, TeM < = N R Z = Buxg CPC oH
- 25|27 g ) HMHTEPAKTUBHBIX Kypca
S S22 F22 HOArOTOBKH
= S2|l=£E|2 & @) 00pa3oBaTeIbHBIX (Tpya0eMKoOCTh B
Z |2g8|E&| 287 . (TpyaoeMKoc
£ 18|28 3% TEeXHOJIOT Ui ) yacax)
= l% o é- S| O = Th B Yacax
cBoiicTBa. Hampasstromiie KOCHHYChI 1 sausTaAM [7.3.2] [1117/course_id/2889
JUTHA BekTopa. CraisapHoe
MIpOU3BE/ICHUE BEKTOPOB. BekropHoe
npousBeaeHue. CMeranHoe
MIPOU3BEICHUE TPEX BEKTOPOB.
[IprMeHeHHE CKAIAPHOTO, BEKTOPHOTO U
CMEIIaHHOTO MTPOU3BEACHNUS B PEIICHUN
MPUKIIATHBIX 32/1a9
Tema 1.5. YpaBHeHus nuHuil Ha eLearning Server 4G
TUTOCKOCTH. Pazmmanpie popmbt MOArOTOBKA K JICKIMAM | 3p10C HI'TY
ypaBHEHUs IPAMOM Ha MIOCKOCTH. YToi [7.3.15], [7.3.16] https://edu.nntu.ru/subjec
MEXIy PSIMBIMHA. PacCTosiHIE OT TOUKH 2 1 3 TIO/IrOTOBKA K t/coursefindex/subiect id
Jio mpssMoii. KpuBbie BTOporo mopsiaka: HPAKTHYECKUM 3
OKPYXHOCTb, JJUTHIIC, THIIEpOOa, 3adsTUsiM [7.3.3] [1117/course_id/2894
napaboua.
Tema 1.6. YpaBHEHUS TIIIOCKOCTH H HO/TOTOBKA K JICKIIAM eLearning Server 4G
IPSAMOM B IPOCTPAHCTBE. YTOI MEXTY [7.3.17] SUOC HI'TY
IJIOCKOCTSIMH, yronvMenczly NIPSIMBIMU, 1 1 3 HOATOTOBKA K https://edu.nntu.ru/subjec
TOJI MCXK, IIPsIMOMU U IINIOCKOCTH. . . .
égaHMHO eﬂyacioﬂomme o NpAKTHYECKUM t/course/index/subject _id
P P sansrisv [7.3.3] /1117/course_id/2895
Tema 1.7. YpaBHeHUE IOBEPXHOCTH B
npoctpanctie. L{mmmaapudeckue HOArOTOBKA K JTEKIIHAM
noBepxHoctH. Cdepa. Konycsr. [7.3.17]
Ommuncouna. 'nnepOoIous. 1 0 4 HOAFOTOBKA K
ITapabonounpl. ['eomerpudeckue HpaKTHECKIM
CBOWCTBA 3THX MOBEPXHOCTEH, sanssm [7.3.3]
HCCIICIOBaHKUE UX (POPMBI METOIOM -
ceueHui. [IpumeHeHrne reoMeTpuIecKux



https://edu.nntu.ru/subject/course/index/subject_id/1117/course_id/2889
https://edu.nntu.ru/subject/course/index/subject_id/1117/course_id/2894
https://edu.nntu.ru/subject/course/index/subject_id/1117/course_id/2894
https://edu.nntu.ru/subject/course/index/subject_id/1117/course_id/2894
https://edu.nntu.ru/subject/course/index/subject_id/1117/course_id/2895
https://edu.nntu.ru/subject/course/index/subject_id/1117/course_id/2895
https://edu.nntu.ru/subject/course/index/subject_id/1117/course_id/2895

Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas Peanuzanus
(KOHTpoOJINpYeMBbIe) " HanmeHoBaHue HaumeHnoBanue
pa6ora s 2 B paMKax
pe3yabTaThI Z E HCII0JIb3YyeMBbIX pa3padoTaHHOIO
® @ - IIpakTryeck
OCBOEHUS: 9 2ol EQl s K= AKTHBHBIX H . DJIEKTPOHHOT 0
HaumeHoBaHuUe pa3aenos, TeM s E |2 S| = 2 < Bup CPC ot
kox YK; OIIK; IIK = = AN R-E ) HHTEPAKTUBHBIX Kypca
3 - 3 MOAr0OTOBKH
M MHAUKATOPBI = =i ZE| 5 B {'3 o0pa3oBaTebHBIX 8 (TpyA0eMKOCTH B
5 |2E|lEE| e8¢ N (TpyaoemMKoc
IOCTHKEHHUS < S S § ; § © TEXHOJIOr Ui qacax)
. é SSa83 S 2 Th B Yacax)
KOMIIETEHIIHU = ) =
CBOMCTB IIOBEPXHOCTEU B PEILICHUU
MPUKJIAIHBIX 33134
Hroro no 1 pasneany 9 9 20
Pasnen 2 BeeneHnne B MaTeMaTHUYECKHI aHAIIA3
Tema 2. Oynkuus. Yucnosas eLearning Server 4G
MOCJIEIOBATEILHOCTD U €€ MpeJiel. SUOC HI'TY
gpeﬂe“ byHKumH B TOYKE. Caoi https://edu.nntu.ru/subjec
. f;i‘:;ioé{;zzEgslg;i;un;o“cma noaroToBka K neximaM | t/course/index/subject_id
) 7.3.18 i
OIIK-1 HexkoTtopeie 3aMedaTesHbIE TIPEACIEI H [ ] [1117/course_id/2893
3 10 14 MMOJTOTOBKA K
MOIIK-1.3 cienctBus u3 Hux. CpaBHeHue
v MPaKTUYCCKUM
0ECKOHEYHO MAITBIX (PYHKITHI.
3aHsTHsIM [7.3.4]
HenpeprBHOCTh QYHKINH B TOUKE U €€
cBoiicTBa. ToOUYKM pa3pbiBa U UX
kiaccudukanus. CBolcTBa HYHKIMNA
HEIIPEPBIBHBIX HA OTPE3KE.
Hroro no 2 pazgeny 3 10 14
Paznen 3 [luddepenipanibHoe HearcieHne GyHKIMN OHON IeHCTBUTENLHOM epeMEHHON
Tema 3.1. OnpeneneHue Npou3BOAHOM, eLearning Server 4G
€€ TeOMETPUIECKUI U MEXaHUUECKUI HOATrOTOBKA K JIEKIIUAM SUOC HI'TY
cMbici. [IpousBoHas OT OCHOBHBIX [7.3.19] https://edu.nntu.ru/subjec
MeHTapHBIX (GyHKIUA. OCHOBHBI 1 3 3 HO/ITOTOBKA K . - .
OIK-1 z;sznaa}i’Hq)q)e?;ZHHEPOBgICmO ¢ HijmquKHM t/course/index/subject_id
HOIIK-1.3 i
¢yaxouit. Jlorapudmuyaeckoe 1 HEsIBHOE 3ansTHsIM [7.3.5] [1117/course_id/2907
nmuddepeHIpoBaHue QYHKITHMA.
Tema 3.2. [IpousBogHbIE BBICILINX ITOArOTOBKA K JICKIUSAM
nopsakoB. luddepenunan GpyHkuny B 1 2 2 [7.3.19]
TOUKe U ero cBoiictpa. [Ipumenenue HOJArOTOBKA K

10



https://edu.nntu.ru/subject/course/index/subject_id/1117/course_id/2893
https://edu.nntu.ru/subject/course/index/subject_id/1117/course_id/2893
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Ilnanupyemble
(KOHTpoOJINpYeMBbIe)
pe3yabTaThl
OCBOCHUS:
koa YK; OIIK; IIK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIETeHIM I

Bunel yueonoi padoTsl

KonrakTHas Peanuzanus
" HaumenoBanue HaumenoBanue
pa6ora s 2 B paMKax
Z = HCHOJIb3YyeMBbIX pa3padoTaHHOIO
® @ 258 IIpakTnuyeck
o |Fu|lEe|l &= AKTHBHBIX U . DJ1eKTPOHHOT O
HanmeHoBaHue pa3aesioB, TeM < =R Z S| = Z = Buxg CPC oH
Tl at|8 7| 850 HHTEPAKTUBHBIX Kypca
E |22 R| F e NOJAr0TOBKH
= SERIEE|QEC 00pa3oBaTeIbHBIX (Tpya0eMKoOCTh B
5 |2E|lEE| e8¢ N (TpyaoemMKoc
218 % Z2S TEXHOJIOT Hi gacax)
- AT R Th B Yacax)
= =
quddepeHnmana B mpuOImKEHHBIX [PaKTHYECKAM
BBIYUCIICHUSX. 3amsTisM [7.3.5]
Tema 3.3. uddhepeHimanbl BRICIIAX TIOJIrOTOBKA K JIEKIUAM
nopsakos. Juddepennupopanue [7.3.19]
(bYHKIH#, 38 JaHHBIX TTAPAMETPUIECKH. 1 1 2 TIO/ITOTOBKA K
Teopema ®epma. Teopemsl Poms, HPAKTAIECKUM
Jlarpanxa, Komm, ux npuMeHeHue. 3aHsTHM [7.3.5]
Tema 3.4. ®opmyna Teiinopa c HOJrOTOBKA K JICKLHSIM
OCTATOYHBIM 4JIEHOM B (hopme [7.3.19]
Jlarpanska. [IpejicTaBieHre HEKOTOPBIX 1 2 2 TIO/IrOTOBKA K
¢dhyraxumit o popmye Teitnopa. HPAKTHYECKIM
IIpasuno Jlonurans. 3aBATHAM [7.3.5]
Tema 3.5. Ycii0BUS MOHOTOHHOCTH HOAIFOTOBKA K JIEKIIAM
(hyHKIHA. DKCTpeMyM, HE0OX0AUMOe U [7.3.19]
JOCTaTOYHBIC YCIOBHS CYLICCTBOBAHHUS 1 2 HOATOTOBKA K
dKCcTpeMyMa B Touke. Haubonbiiie u 05
MIPaKTU4YCCKUM
HaMMEHbIINe 3HaYeHUst QYHKIUH Ha
3aHsATHAM [7.3.5]
OTpe3Ke.
Tema 3.6. BoinykiiocTh U BOTHYTOCTh MOATOTOBKA K JIEKIUAM
KPHMBOH, TOUKHU MEperuda. ACHMIITOTBI 05 3 4 [7.3.19] moaroroBxa K
KpuBo#. OOImas cxema HUCCieI0BaHMs ' NPaKTHYECKUM
(hyHKIHMHK ¥ TOCTpOEHHE TpaduKa. 3adsTusM [7.3.5]
Hroro no 3 pasneny 5 12 15
Pa3nen 4 KomiekcHble dncia
Tema 4. KommuiekcHble uucna u HOArOTOBKA K eLearning Server 4G
JieficTBUS HAJl HUIMU. 0 3 5 NPaKTHICCKIM OUOC HI'TY
TpuroHoMeTpHUecKas U moKasaTeabHas sanssm [7.3.28] https://edu.nntu.ru/subjec
(hOpMBI KOMILICKCHBIX YHCEIL. t/course/index/subject_id

11



https://edu.nntu.ru/subject/course/index/subject_id/1117/course_id/2926
https://edu.nntu.ru/subject/course/index/subject_id/1117/course_id/2926

Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAs Peanuzanus
(KOHTpoOJINpYeMBbIe) " HanmeHoBaHue HaumeHnoBanue
pa6ora s 2 B paMKax
pe3yJbTaThl = HCIOJIb3yeMBbIX pa3padoTaHHOIO
© & - IIpakTnyeck
OCBOEHHSI: HaumenoBate pasieiios, Tem ¢ |Zg|5g| 5" o (CTEE aKTHUBHBIX H o DJIEKTPOHHOI0
kox YK; OIIK; IIK ’ /. E.. =12 7|5 E G" A HHTEPAKTUBHBIX D — Kypca
M HHIUKATOPBI S |EZ|EE| 5S¢ 3 006pa3oBaTelbHBIX 8 (Tpy/10eMKOCTh B
5 |&5|lE&ElS8< . (TpyaoemMKoc
JIOCTHKeHUS = S| % E § © TEeXHOJIOT Ui yacax)
. é SSa83 S 2 Th B Yacax)
KOMIIETEH I = = =
MHorousieHbl U ux cBoiicTBa. Teopema [1117/course_id/2926
besy. PaznokeHue npaBuibHOU
palMoOHAIBHOMN IPOOU Ha MPOCTEHIIIHE.
Hroro no 4 pasneay 0 3 5
HUTOI'O 3A 1 CEMECTP 17 34 54
2 CEMECTP
Pa3nen 5 HeonpeneneHHbINH HHTETpal
Tema S. Ilepoobpa3zHast. MOArOTOBKA K JICKLHSIM eLearning Server 4G
HeonpeieieHHbINH HHTErPal U €ro [7.3.20] DUOC HI'TY
cBoiicTBa. TabnuIa OCHOBHBIX (GOPMYJI TIOATOTOBKA K https://edu.nntu.ru/resour
HHTETPUPOBaHus. VHTerpupoBaHue mo HpaKTquCI;Hgd(S] ce/index/index/subject i
4acTAM U MMOACTAHOBKOM. saaTaM [7.3. d/1117/ordergrid1117/titl
WHTerpupoBaHue paiuoHaIbHbIX e_ASC/publicgrid/1/orde
npobeit. UHTerpupoBaHue MPOCTEHIITHX 6 8 18 rgrid/subject ASC/subje
OIK-1. anredpanvdeckux UpparMoHAIBHOCTEH. ctgrid1117/1117/gridmo
HOTIK-1.3 Wnrterpuposanue muddepeHnuansHoro d/ajax/startgrid1117/35/r
6unoma. MHTErpupoBaHue BBIpaXXKECHUH, esource_id/20315
COZIEPKAIIMX TPUTOHOMETPHUICCKUE
¢byukuun. MHTETprUpOBaHnie HEKOTOPBIX
UPPAIHOHATBHBIX QYHKIMH C TTOMOIIIBIO
TPUTOHOMETPHYECKHUX MMOCTAHOBOK.
Paznen 6 OnpeneneHHbI HHTErPaT
Tema 6. IlonsTHE ONpeneeHHOro HOArOTOBKA K JICKLHSIM eLearning Server 4G
MHTErpaja v ero CBONCTBa. 4 4 10 [7.3.21] DUOC HI'TY
OrnpezeNieHHBIM UHTErpa ¢ HOArOTOBKA K https://edu.nntu.ru/subjec
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https://edu.nntu.ru/subject/course/index/subject_id/1117/course_id/2926
https://edu.nntu.ru/resource/index/index/subject_id/1117/ordergrid1117/title_ASC/publicgrid/1/ordergrid/subject_ASC/subjectgrid1117/1117/gridmod/ajax/startgrid1117/35/resource_id/20315
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https://edu.nntu.ru/resource/index/index/subject_id/1117/ordergrid1117/title_ASC/publicgrid/1/ordergrid/subject_ASC/subjectgrid1117/1117/gridmod/ajax/startgrid1117/35/resource_id/20315
https://edu.nntu.ru/resource/index/index/subject_id/1117/ordergrid1117/title_ASC/publicgrid/1/ordergrid/subject_ASC/subjectgrid1117/1117/gridmod/ajax/startgrid1117/35/resource_id/20315
https://edu.nntu.ru/resource/index/index/subject_id/1117/ordergrid1117/title_ASC/publicgrid/1/ordergrid/subject_ASC/subjectgrid1117/1117/gridmod/ajax/startgrid1117/35/resource_id/20315
https://edu.nntu.ru/resource/index/index/subject_id/1117/ordergrid1117/title_ASC/publicgrid/1/ordergrid/subject_ASC/subjectgrid1117/1117/gridmod/ajax/startgrid1117/35/resource_id/20315
https://edu.nntu.ru/subject/course/index/subject_id/1117/course_id/2024

Bunel yueonoi padoTsl

Ilnanupyemble
KonTakTHas Peanu3anus
(KOHTpoOJINpYeMBbIe) " HanmeHoBaHue HaumeHnoBanue
pa6ora s 2 B paMKax
pe3yJbTaThl Z E HCII0JIb3YyeMBbIX pa3padoTaHHOIO
© & - IIpakTnyeck
OCBOEHHMSI: Q Z ol =9l 8 x-F AKTHBHBIX U . DJIEKTPOHHOT 0
HaumeHoBaHuUe pa3aenos, TeM < TS| £ S| = z < Bug CPC OH
kox YK; OIIK; IIK = = AN R-E ) HHTEPAKTUBHBIX Kypca
3 - 3 MOAr0OTOBKH
M MHAUKATOPBI = =i ZE| 5 B ?3 o0pa3oBaTebHBIX 8 (TpyA0eMKOCTH B
5 |2E|lEE| e8¢ N (TpyaoemMKoc
IOCTHKEHHUS < S S § ; § © TEXHOJIOr Ui qacax)
. é SSa83 S 2 Th B Yacax)
KOMIIETEHIIHU = ) =
MEPEMEHHBIM BEPXHUM MPEICIIOM. IPaKTHIECKAM t/course/index/subject_id
®opmyna Herotona-JIeit6ruma. MeToms! sansTiaM [7.3.6] [1117/course_id/2024
BBIYHCIICHHS OIIPEICICHHOTO HHTErpaja.
Heco6cTBeHHBIE HHTETPAJIBI C
0EeCKOHEYHBIMU npeaciaMu u oT
HeorpaHH4YeHHBIX QyHKIMH. [Ipr3Haku
CXOJIMIMOCTH HECOOCTBEHHBIX
uHTerpaios. [Ipuioxenus
OTIpEeIeTICHHOT0 HHTErpaja K
BBIYHCIICHHIO TUIONIAIEH TIIOCKUX
¢uryp, AMMH IyT KPUBBIX.
Paznen 7 OyHKIMM HECKOJIIBKUX TIEPEMEHHBIX
Tema 7. DyHKIMH HECKOIBKHIX MOArOTOBKA K JICKLHSIM eLearning Server 4G
nepeMeHHbIX. O6JIaCTh ONPE/IENEHHS. [7.3.22] DUOC HI'TY
Ipenen v HeMPEPBIBHOCTh (HYHKIIHH. TMOArOTOBKA K https://edu.nntu.ru/subjec
v MIPaKTUYCCKUM H H H
YacTHblE MPOM3BOAHBIE. [TOJHBIHA t/course/index/subject id
4 3 10 3aHsTUsIM [7.3.7] -
nudhepeHIran mepBoro mopsiIKa [1117/course_id/2056
(YHKIIMH HECKOJIBKUX ITEPEMEHHBIX.
OKkcTpeMyM (QYHKIIHH HECKOIBKHX
NepeMEHHBIX.
Pa3znen 8 O0bikHOBeHHBIE AubdepeHnnanbabie ypaBHeHus. Cuctemsl 1uddepeHraIbHbIX ypaBHEHHN
Tema 8. [ludpepenunansHbe IO/ATOTOBKA K JICKLHSIM eLearning Server 4G
OfK-1 ' [7.323] DHUOC HI'TY
HOTIK-1.3 ypaBHEHHS IIEPBOT'O MOpsiIka. 3anava 8 6 12
) moAroTOBKa K . H
Komm. TuddepeHnnanbsHble ypaBHEHHS https://edu.nntu.ru/subjec
TIpAKTITICCIAM t/course/index/subject_id
BTOPOTO MOPSAJKA, TOMYCKAIOIINE samsism [7.3.8]
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Ilnanupyemble
(KOHTpoOJINpYeMBbIe)
pe3yabTaThl
OCBOCHUS:
koa YK; OIIK; IIK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIETeHIM I

Bunel yueonoi padoTsl

KonrakTHas Peanuzanus
" HaumenoBanue HaumenoBanue
pa6ora s 2 B paMKax
Z E HCI0JIb3YeMbIX pa3padoTaHHOIO
© & - IIpakTnyeck
9 Z ol =9l 8 x-F AKTHBHBIX U . DJIeKTPOHHOT 0
HaumeHoBaHuUe pa3aenos, TeM s E |2 S| = 2 < Bup CPC ot
- 27| 3 5 = B @) HMHTEPAKTUBHBIX Kypca
=R IR - - = NOAr0TOBKH
= SERIEE|QEC 00pa3oBaTeIbHBIX (Tpya0eMKoOCTh B
5 |2E|lEE| e8¢ N (TpyaoemMKoc
£ 18 2Z|Ee TEXHOJIOT i 4yacax)
= AR SR Th B 4acaX)
= =
MOHIDKeHUE Mopsiaka. JInHeWHbIe [1117/course_id/2063
OJTHOPOJIHBIC TU(hepeHIINATbHEIC
ypaBHEHHS N-TO MOPSIIKA C
MOCTOSIHHBIMH KO3 (h(pULIEHTAMH.
CrpykTypa 00IIero peuicHus.
JIuneiinble HEOJHOPOIHBIE
muddepeHIraTbHbIe YPaBHCHHUS C
MOCTOSTHHBIMU K03(h(hUITHEHTaMHL.
MertobI Mo100pa YaCTHOTO pEIICHUSI.
Merton BapHanyy pOU3BOIBHBIX
MOCTOSIHHBIX. CHCTEeMbI 0OBIKHOBEHHBIX
muddepeHnInaTbHBIX YpaBHEHUI
Pa3znea 9 Kpatabie nHTETpaIIEI
. eLearning Server 4G
Tema 9.1. BerauciieHue 1BOWHBIX ITOJIFOTOBKA K JICKIIHSIM SOC HITY
HHTETPAJIOB NOBTOPHBIM 7.3.24 .
[ ] https://edu.nntu.ru/subjec
HHTETPUPOBAHUEM B I€KAPTOBBIX 4 3 10 IIOATOTOBKA K _ 3 N
N t/course/index/subject_id
KoopAuHaTax. BelunciaeHue ABOMHBIX MIPAKTUICCKUM .
samsisv [7.3.9] [1117/course_id/2790
MHTETPAJIOB B IMOJISIPHBIX KOOPAWHATAX. -2
Tema 9.2. BrunciieHue TpoitHbIX eLearning Server 4G
HHTErPanoB HOBTOPHBIM TOATOTOBKA K JICKINAM DUOC HI'TY
[7.3.25] . ;
HHTETPUPOBAHIEM B ICKAPTOBBIX https://edu.nntu.ru/subjec
N 2 4 10 MOJTrOTOBKA K . - .
KOOpAMHATaX. BelunCIIeHre TPOHHBIX t/course/index/subject_id
TMPaKTUIECKUM R
MHTETPAJIOB B CHEPUUECCKUX samsTusM [7.3.10] /1117/course_id/2804
koopauHatax. [IpunoxeHus KkpaTHbIX
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas Peanuzanus
(KOHTpoOJINpYeMBbIe) " HanmeHoBaHue HaumeHnoBanue
pa6ora s 2 B paMKax
pe3yabTaThI = E HCII0JIb3YyeMBbIX pa3padoTaHHOIO
© & - IIpakTnyeck
OCBOEHUS: HanMeHoBAHNE PATICIOB, TeM g Z g Sglga= Ban CPC AKTHBHBIX H oi DJIEKTPOHHOT 0
- /|
kox YK; OIIK; IIK P ’ = E.. =12 7|5 E 3) A HHTEPAKTUBHBIX Kypca
3 - 3 MOAr0OTOBKH
M MHAUKATOPBI = =i ZE| 5 B ?3 o0pa3oBaTebHBIX 8 (TpyA0eMKOCTH B
Z |2g8|E&| 287 . (TpyaoeMKoc
JIOCTHKeHUS = === § © TEeXHOJIOT Ui yacax)
. é SSa83 S 2 Th B Yacax)
KOMIIETeHIIUH = ) =
HHTETPAJIOB.
Pa3gen 10 YncnoBsle 1 QyHKIIMOHATBHBIE PSABI
Tema 10. Yucnossie psagpl. CXOTUMOCTD MOATOTOBKA K JIEKLIUSIM eLearning Server 4G
u cymma psina. HeoOxomumoe ycmoBue [7.3.27] SUOC HI'TY
OIIK-1 CcXoIUMOCTHU. JIeHCTBUS Hall psAaaMu. IIOATOTOBKA K https://edu.nntu.ru/subjec
HOIIK-1.3 PsAnpl ¢ MONIOKUTENBHBIMH YJIEHAMHU. 6 6 10 HPAKTHYECKUM t/course/index/subject id
[Ipuznaku cxonumoctu. [Tpuznax 3aHsaTusM [7.3.12] -
Jleitonuna. O61aCTh CXOIUMOCTH. [1117/course_id/2789
CBoiicTBa paBHOMEPHO CXOSIINXCS
psnoB. Crenennsle psiapl. Psjg Teinopa.
UTOTO 3A 2 CEMECTP 34 34 | 80
HUTOI'O no aucuun/imHe o1 68 134
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6. TEKYIIIM KOHTPOJIb YCIIEBAEMOCTH U TIPOMEXYTOYHAS
ATTECTALNMUA 11O U'TOTI'AM OCBOEHUA JUCHUITINHBI

Texyiuit KOHTPOJIb OCYIIECTBISICTCS 1O BCEM BUIaM Y4eOHOTo mpoiiecca: yCTHOe
cobeceloBaHUE 110 TEMaM JIEKIIMOHHBIX 3aHSATUH, TECTUPOBAHKE, PEIICHUE TPAKTUYECKUX 3a]1aY,
KOHTPOJIbHBIE PaOOTHI.

6.1. TunoBbIe KOHTPOJIbLHBIE 32/IAHUS WM HHbIE MATEPHUAJIbI, HE00X0TUMBbIE /1JIsI
OLlEHKHU 3HAHU, YMEHHH ¥ HABBIKOB M (WJIH) ONBITA 1eATEJILHOCTH

WNHauBuIyalbHBIC 33JIaHUS, TECTHI, BOITPOCHI IS TEKYIIIETO KOHTPOJIS 3HAHUIA 00y4aromnXxCs
cdopmuposansl B eLearning Server 4G SMOC HI'TY u naxozasrcst B cBOGOIHOM JOCTYIIE.

https://edu.nntu.ru/subject/index/courses/subject _id/1117

HCpC‘IGHB BOIIPOCOB, BBIHOCUMBIX Ha IPOMEKYTOUYHYIO aTTCCTAlUIO, C(i)OpMPIpOBaH B
eLearning Server 4G DMOC HI'TY u HaxonsTcsi B CBOOOIHOM JIOCTYTIE.

https://edu.nntu.ru/subject/index/courses/subject_id/1117

6.2. Onucanune noxkasareseii 1 KpuTepHeB KOHTPOJIS YCIIEBA€MOCTH, ONMCAHHE
IIKAJI OLeHNBAHHUS

Jlnisi OLIEHKY 3HAHWM, YMEHUH, HABBIKOB U (DOPMUPOBAHMS KOMIETCHIIUH 10 JUCIUILTUHE
JUIS TEKYIIETO KOHTPOJs B ceMecTpe (mepBasi UM BTOpask KOHTPOJIbHAST HEHENs) M OLIEHKH
BBITIOJIHCHHUS KOHTPOJIBHBIX pabOT NPHUMEHSETCS O0aJIbHO-PeHTHHIOBAasl/TPAINMIMOHHASI
CHUCTeMa KOHTPOJII W OIEHKH YCIEBAeMOCTH CTYACHTOB. Ha ycMmoTpeHHe mperogaBaTess
POMEKYTOUHAsI aTTECTAllds MOXKET OBITh NPOBEJICHA HAa OCHOBAHWM PEUTHHIA CTYJICHTA B
COOTBETCTBHUH C Ta0I.5.

Taobnuya 5 — bannvHo-peiimunzo6an cucmema OYeHUBaAHUA

HIxana
IK3aMeH 3auer
OLICHUBAHNA
41-50 OTan4HO
31-40 Xoporo 3auTeHO
21-30 Y 10BAETBOPUTETHHO
0-20 HeynosnerBopurensHO He 3aureno

IIpoMeXyTOUHBI KOHTPOJIb OCYIIECTBISIETCS C MCIOJIb30BAaHUEM TPaJuIIMOHHON
CUCTEMBl B YCTHO-IUCbMEHHON ¢opme. Ilpu nOpomMEeKYyTOUYHOM KOHTpOJE (SK3aMeEH)
yCIIEBAEMOCTh CTYJEHTOB OLICHMBAETCS MO YEThIPEXOAJUIbHOM CUCTEME: «OTIMYHOY, «XOPOLIO»,
«yJIOBIICTBOPUTEIHHO», «HEYAOBIECTBOPUTENbHO». [lpu mpoBeaeHNHM 3adeTa BBICTABIIACTCS
OLIEHKA «3a4YeT» UITH «HEe3aueT».
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Tabnuya 6 —Kpumepuu ouenusanus pezyibmama 00yueHus no OUCYUNIUHE U WIKAIA OYCHUBAHUSA

Koa n
HANMMEHOBaHHE
KOMIIETEHIIUH

Kputepun oneHuBanus pe3yibTaToB 00y4eHHs

Kox 1 HauMeHOBaHUe
HHIUKATOPA TOCTHKEHHS
KOMIIeTeHIIUH

OrneHka

«HEYAOBJIECTBOPUTEJIBHO»

/ «HE 3a4TEHOY
0-59%
OT Mmax peUTUHTOBOI
OIICHKH KOHTPOJIS

OneHka
«yJ10BJIETBOPUTEJIHLHO
/ «3a4TCHOY
60-74%

OT Mmax peUTUHTOBOI
OIICHKH KOHTPOJISI

OrneHka
«xopouo» /
«3aYTEHO»
75-89%

OT max peTUHTroBOH
OLIEHKH KOHTPOJIS

OneHka
«OTJIHYHOY /
«3aUTEHO»
90-100%

OT Max PEeUTHHTOBOI
OIICHKHU KOHTPOJIS

OIIK-1. Criocoben
MPUMEHSTh
€CTECTBEHHOHAYy4YHbIC
1 OOIECHHKEHEPHBIE
3HAHUS, METOJIBI
MaTeMaTHIECKOro
aHanm3a u
MOJICITUPOBAHUS B
npodecCHOHATBLHON
JeSTEeIbHOCTH

NOIIK-1.3. IIpumenser
METOAbI MATEMATUYECKOI'O
aHaM3a U MOZCIHPOBAHUS B
npoeCCHOHATBHOM
JeATSIbHOCTH

He BirazeeT T€OpETUYECKUM
MaTepHUaIoM I10 JUCLUIUINHE;
HE yMeeT I10JIb30BaThCs
CIIPaBOYHOM JIUTEPATYpOil;, HE
CTIIOCOOCH MPUMEHAITh METOIBI
MaTeMaTU4ECKOTO aHaIN3a U
MOJIEITMPOBAHUS B
npoeccnoHambHON
JEATEIILHOCTH, HE YMEET
JeaaTh 0000IIeHus,
BBIBOJIBI, YTO IIPEIIATCTBYET
YCBOCHHUIO MOCIIELYIOUIETO
marepuana

IToBepXHOCTHO BiazxeeT
TEOPETHUCCKUM MATEPUATIOM
Mo AUCLUIIIIMHEC, HC
CIoco0eH yBEpEeHHO
MOJIb30BATHCS CIPABOYHON
JUTEPaTypoi; HE B MOJHOM
o0BeMe CcIocoOeH
MIPUMEHSTH METO/IBI
MaTEeMAaTHYECKOT0 aHAM3a U
MO/JICITUPOBAHHUS B
npoQeCCHOHATBHOM
JIeATENHEHOCTH,
JIOIYCKAFOTCSI OT/IeJIbHbIE
CYIIIECTBEHHBIE OINOKH,
HCIIPABIICHHBIE C TIOMOIIBIO
npenoaaBaTesst

Xopouio BiIazeeT
TEOPETUUECKUM
MaTepHaIoM I10
JUCIUILIVHE, HO B
OTZENBHBIX pa3Jenax
JIOIyCKaeT HETOYHOCTH,
YMEET I0JIb30BaThCs
CIIPAaBOYHOM
JUTEPaTypOH; CIIOCOOCH
TIPUMEHSTh METOJIBI
MaTeMaTU4YECKOTO
aHanu3a u
MO/JIEJINPOBAHUS B
npodeCCHOHATBHOM
JIESITEILHOCTH, HO
3aTPyAHAETCS CHAETIATh
BBIBOJIBI

YBepeHHO BIIAAEET
TEOPETHICCKUM
MaTepHuasoB; yMeeT
CBOOOTHO MOJIH30BATHCS
CIIPABOYHOU JIUTEPATYPOU;
croco0OeH MPUMEHSTh
METOBI MATEMaTHIECKOTO
aHaIn3a ¥ MOJICINPOBAHUS B
npogecCHOHATBHOM
NIESITETFHOCTH U CIIENIATh
BBIBO/IBI
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Ouenka Kpurepun onenuBanus
OILICHKY «OTJIMYHO» 3aCIyKUBACT CTYACHT, OCBOMBILIUI 3HAHUS,

Bricoxuui .
OBCHE <5 YMEHUSI, KOMIIETCHIIMM U TEOPETHYCCKUI MaTepHral 0e3 MpooOesoB;
YI()OTJ'II/I‘IHO) BBITIOJTHUBIIIHMIA BCE 3aJIaHUS, MPEYCMOTPEHHBIC yUeOHBIM TUIAHOM Ha

BBICOKOM KaU€CTBEHHOM YPOBHE; IPAKTUYECKNE HABBIKU
po(heCCHOHATTLHOTO NPUMEHEHHUSI OCBOCHHBIX 3HAHUH C()OPMHUPOBAHBI.
Cpennuii ypoBEHb | OLIEHKY «XOPOILLO0» 3aCIIy>KUBAET CTYACHT, IPAKTUYECKU MTOJIHOCTHIO

«» OCBOMBIIIHI 3HAHUS, YMEHUSI, KOMIIETCHIIMU U TEOPETUUECKUI
(xoporo) Matepuai, yueOHbIe 3a/JaHus HE OLEHEHbl MAaKCUMaIbHBIM YHCIOM
0aJI0B, B OCHOBHOM C(hOPMHUPOBAIT MPAKTUICCKUE HABBIKH.
[Toporossiii OLICHKY «Y/I0BJIETBOPUTEJIbHO)» 3aCITYKUBAET CTYACHT, YACTUYHO C
YPOBEHB «3%» poOeTaMy OCBOUBIIWI 3HAHUS, YMEHUS, KOMIIETCHIIUU U
(YOOBIETBOpUTENb | TEOPETUUYECKUI MaTepuall, MHOTHE ydeOHble 3a1aHus Ju00 He
HO) BBITIOJTHWIL, JTHOO OHU OLIEHEHBI YHCIIOM 0aIOB OJIU3KUM K

MUHUMaJIbHOMY, HEKOTOPBIE IPAKTUUYECKUE HABBIKU HE COPMHUPOBAHBI.
MuHuUMAaNbHBIA | OLIEHKY «HEYJOBJIETBOPUTEIBHO» 3aCIyKUBAET CTY/IEHT, HE OCBOMBIINI

YPOBEHB «2» 3HAHUS, YMEHUsS, KOMIICTCHIIMM W TEOPETHYCCKHI MaTepuai, yueOHbIe
(HeyIOBIIETBOPHUTE | 3aJaHUs HE BBITIOJIHUI, TPAKTUYCCKUE HABBIKUA HE C(HOPMUPOBAHBHI.
JILHO)

7. YYHEBHO-METOANYECKOE OBECIHEYHEHHUE JUCHUIIVIMHbI

7.1.Y4eOHas iuTepaTypa, ne4aTHble U31aHus 0udIuoTedHoro gpounaa
bubnuroreunsiit GOHI YKOMIUIEKTOBAH MEYATHBIMH HU3/aHUSMU U3 pacyera He menee (0,25

HK3EMITISIpa KaXJ0T0 M3 M3JAaHHM, YKa3aHHBIX HIDKE Ha KaXJI0ro O0O0ydaromierocss U3 4uciia JIuIl,
OJIHOBPEMEHHO OCBAaWBAIOIIIUX COOTBETCTBYIOILIYIO ITUCHUTUIHHY (MOAYIb).

7.1.1 TIIuckynoB H.C. [uddepenuunansHoe u uHTErpagpHoe wucumcienue. T.1 M.:
Wnterpan-Ilpecc, 2007

7.1.2 TIluckynoB H.C. [luddepenumansHoe M HHTErpagpHoe wucumcienue. T.2 M.:
Unterpan-Ilpecc, 2006

7.1.3 IlunauyeB B.C. Bpicmias matemaruka. ba3oBblii kypc: yueOHoe mocoOue Juist
6akanaBpos/noz pen. A.H. Tuxonosa. M.: - [Ipocnekt, 2002. -600c.

7.2. CnpaBo4HOo-O0ubuorpaduyeckas aureparypa

7.2.1 Tlucemennsnid JI.T. Koncnekr yeknwmii o Beictield marematuke / JI.T. TTucbMeHHBIH.
M: Aiipuc-nipecc, 2011. — 604 c.

7.2.2 Knerenuk J1.B. COOpHUK 3a/1a4 10 aHATUTHYECKON reoMmerpun: yueO.mocodue/ J1.B.
Knerenuk.- CII6.: [Ipodeccus, 2006.-240c.

7.2.3 JlemunoBud B.I1. 3agaun u ympakHEeHUs 10 MaTEMaTHYECKOMY aHATHN3y AJIs BTY30B:

yue0.1moco0. I CTyJeHTOB BbIcII.TexH.yue0.3aBeaenuit/I.C. bapanenkoB u np.; nox pexa. b.II
HemunoBuya. - M.: ACT: Actpens, 2007. -495c.

7.2.4. Jlanxo TLE., [TomoB A.I"., KoxxeBHukoBa T.f. Beiciias marematnka B ynpaXHEHHUSIX
u 3aaa4ax . U.1 M.: Onuxc 21 Bex; Mup u obpazoBanue, 2012

7.2.5. Jlanxo ITLE., [TomoB A.I'., KoxeuukoBa T.f. Beiciias MmaremaTtnka B yrpaKHEHHSX
u 3ama4ax . 4.2 M.: Onukc 21 Bekx; Mup u obpazoBanue, 2009

7.2.6 AntonoB, B.M. DneMeHnTapHas MaTeMaTuka /i IEPBOKYPCHUKA: yueOHOe mocooune
1utst By30B / B. WI. AatonoB, @. 1. KoneneBuu. - CI16.: JIans, 2013. - 101 c.

7.2.7 bpounmreitn, 1.H. CripaBo4HHK IO MaTeMaTHKE JUIsl HH)KCHEPOB W yJaIllUXCs BY30B :
YuebHoe nocobue i By3os / M.H. bponmreiin, K.A. Cemengses. - CI16.: Jlans, 2010. - 608 c.
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7.2.8 Nlertspesa, O. M. MaremaTuka B mpuMepax M 3ajadax [ DIeKTpOHHBIN pecypc]:
yuae0. mocobue / O.M. Jlertsapesa, JI.H. XXyp6enko, I'.A. Hukonosa, H.B. Hukonoga, C.H.
Hypuea. — M. : UHOPA-M, 2017. — 372 c.// ZNANIUM.COM : 351eKTpOHHO-OMOIMoTeYHast
cucreMa. — Pexxum noctyna: http://www.znanium.com/catalog.php.

7.3. MeToanueckue yKa3zaHusl, pEKOMEHIAIUM U IPyrue MaTepuajbl K 3aHATHAM

Memoouueckue ykazanus, pazpadomanHsle NPenooasameamu:

7.3.1. Meronuueckue peKOMEHIANN K IPAKTUYECKUM 3aHATHSIM 110 TeME DJIEMEHTBI
muneiHon anreopsl. CJ10 e-learning DUOC HI'TY Pexum goctyma
https://edu.nntu.ru/subject/course/index/subject id/1117/course_id/2805

7.3.2. MeTonuueckue peKOMEHIalMK K TPAKTUUYECKUM 3aHSATHUAM 110 TeME DJIEMEHThI
BekTopHOH anredper. CO e-learning DMOC HI'TY Pexum nocryma
https://edu.nntu.ru/subject/course/index/subject id/1117/course id/288

7.3.3. MeTonyeckrue peKOMEHIAUU K MPAKTUYECKUM 3aHATHAM 10 TeMe AHaIuTHIecKast
reometpusi. CJIO e-learning SUOC HI'TY Pexxum noctyna

https://edu.nntu.ru/subject/course/index/subject id/1117/course_id/2894

https://edu.nntu.ru/subject/course/index/subject id/1117/course_id/2888
https://edu.nntu.ru/subject/course/index/subject id/1117/course_id/2895

7.3.4. MeTO,I[I/I‘leCKI/Ie PCKOMCHAAIUUN K ITPAKTHYCCKHUM 3aHATUAM I10 TCMC Hpe,[[eJ'ILI u
HenpepbiBHOCTh. CJ10 e-learning SUOC HI'TY Pexum nocryna
https://edu.nntu.ru/subject/course/index/subject id/1117/course_id/2893

7.3.5. MGTO,I[I/I‘IGCKI/IG PCKOMCHAAINH K ITPAKTHYCCKHUM 3aHATUAM I10 TEMC HpOI/ISBOHHHe.
CHO e-learning DUOC HI'TY Pexum nocryna
https://edu.nntu.ru/subject/course/index/subject id/1117/course id/2907

7.3.6. MeToauueckne peKOMEHAANY K TPAKTUYECKUM 3aHATHIM 110 TeMe MHTerpupoBanue
¢bynkimu ognout nepemennoi. CJ1O e-learning SUOC HI'TY Pexum nocryna
https://edu.nntu.ru/resource/index/index/subject _id/1117/ordergrid1117/title_ ASC/publicgrid/1/or
dergrid/subject ASC/subjectgrid1117/1117/gridmod/ajax/startgrid1117/35/resource _id/20315
https://edu.nntu.ru/subject/course/index/subject id/1117/course_id/2024
7.3.7. Meroauieckue peKOMEHIAINN K TPAKTUYECKUM 3aHATHSIM 10 TeMe DyHKIuu
Heckonbkux nepemenHbix. CJ1O e-learning DMMOC HI'TY Pexwum mpocrymna
https://edu.nntu.ru/subject/course/index/subject id/1117/course_id/2056
7.3.8. MeToauueckrue peKOMEHAANN K TPAKTUYECKUM 3aHATHUSIM 10 TeMe
Hubdepennnanbupie ypasaenus. CJ1O e-learning DUOC HI'TY Pexum nocrymna
https://edu.nntu.ru/subject/course/index/subject id/1117/course_id/2063
7 .3.9. MCTO,Z[I/ILICCKI/IC PCKOMCHIAUHA K TPAKTUYICCKUM 3aHATHUAM 110 TEMC KpaTHBIe
unrerpaisl. CHO e-learning DMUOC HI'TY Pexxum nocryma
https://edu.nntu.ru/subject/course/index/subject id/1117/course_id/2790
7.3.10. Meroauyeckue peKOMEHIAUHN K MPAKTUYECKUM 3aHITUSIM 10 TEME
Kpusonuneitabie u noBepxHoctHbie uaTerpansl. CJO e-learning SUOC HI'TY Pexum noctyma
https://edu.nntu.ru/subject/course/index/subject _id/795/course_id/2891
7.3.11. Meroauyeckne peKOMEHIAUHN K MPAKTUYECKUM 3aHITUSM 110 TEME DJIE€MEHTHI
BekTopHoro aHanm3a. CJ10 e-learning DUUOC HI'TY Pexxum poctymna
https://edu.nntu.ru/subject/course/index/subject id/795/course_id/2891
7.3.12. Metoaudeckue peKOMEHIaluK K npaktuieckum 3ansatusm Psaer. CJ1O e-learning
OUNOC HI'TY Pexum nocryna
https://edu.nntu.ru/subject/course/index/subject id/1117/course_id/2789
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7.3.13. Jlekuuu o Teme DiieMeHThI inHeiHo# anreoper. C/1O e-learning DMOC HI'TY
Pexxum pgocrymna

https://edu.nntu.ru/subject/course/index/subject id/1117/course_id/2805

7.3.14. Jlekuuu 1o TeMe DiieMeHThl BekTopHoi anreopsr. C/1O e-learning DMMOC HI'TY
Pexum nocrtyna

https://edu.nntu.ru/subject/course/index/subject id/1117/course _id/288

7.3.15. Jlexumu no TemMe AHanuTHueckas reomerpus . [Ipsmas Ha mockoctu. CJ1O e-

learning DUOC HI'TY Pexum gocrtymna
https://edu.nntu.ru/subject/course/index/subject id/1117/course id/2894

7.3.16. Jlexumu o Teme AHanutuueckas reomerpusi. Kpusbie BToporo nopsiika CJO e-
learning SUOC HI'TY Pexum noctyna
https://edu.nntu.ru/subject/course/index/subject id/1117/course_id/2888

7.3.17. Jlexkuuu no Teme AHanuTHueckas reomerpus B mpoctpanctee CJ1O e-learning
OUOC HI'TY Pexum nocryna
https://edu.nntu.ru/subject/course/index/subject id/1117/course_id/2895

7.3.18. Jlexiuu o teme Ipenenst. CJIO e-learning DMMOC HI'TY Pexum goctymna
https://edu.nntu.ru/subject/course/index/subject id/1117/course_id/2893

7.3.19. Jlekuuu mo teme IIpoussognas. CJO e-learning DMMOC HI'TY Pexum nocryma
https://edu.nntu.ru/resource/list/index/subjecttype/subject/subject id/1118
7.3.20. Jlexkuuu no Teme MHTErpasibHOE NCYHCTICHIE (DYHKITUN OHOMN IIEPEMEHHOM.

Heomnpenenennsiit uarerpan CJ1O e-learning DMMOC HI'TY Pexum mocryma
https://edu.nntu.ru/resource/index/index/subject _id/1117/ordergrid1117/title_ ASC/publicgrid/1/or
dergrid/subject ASC/subjectgrid1117/1117/gridmod/ajax/startgrid1117/35/resource_id/20315
7.3.21 Jlexuuu no Teme MHTerpanbHoe ncunucienue (pyHKIUKU oJJHOM epeMeHHOI.
Ompenenennsrit uaterpan CJ1O e-learning SUOC HI'TY Pexum gocryna
https://edu.nntu.ru/subject/course/index/subject id/1117/course_id/2024

7.3.22. Jlexuuu o Teme OyHkImu Heckoinbkux nepemennbix. C/10 e-learning 9OC
HI'TY Pexum nocrymna
https://edu.nntu.ru/subject/course/index/subject id/1117/course id/2056

7.3.23. Jlexuuu no Teme Auddepennunansupie ypasaenus. C/10 e-learning SUOC HI'TY
PexxuMm nocryna
https://edu.nntu.ru/subject/course/index/subject id/1117/course id/2063

7.3.24. Jlexuun no teme Kparubie uarerpanst. C/10 e-learning SUOC HI'TY Pexum

JoCTyIa
https://edu.nntu.ru/subject/course/index/subject id/1117/course id/2790

7.3.25. Jlexkuuu o teme KpuBomnmHeitHble 1 ToBepxHOCTHBIE HHTErpansl. C/10 e-
learning SUOC HI'TY Pexxum moctyna
https://edu.nntu.ru/subject/course/index/subject id/1117/course_id/2804

7.3.26. Jlekuuu o teme DieMeHThI BekTopHoro arnanmusa. CJ1O e-learning SOC
HI'TY Pexum nocryna
https://edu.nntu.ru/subject/course/index/subject id/795/course_id/2891

7.3.27. Jlexuuu o teme Psaawl. CJ10 e-learning SUOC HI'TY Pexum ngoctyna
https://edu.nntu.ru/subject/course/index/subject id/1117/course_id/2789

7.3.28. Jlexkuuu mo teme Kommuekcusie gucia. CJ1O e-learning DM1OC HI'TY Pexum
JIOCTYTIa
https://edu.nntu.ru/subject/course/index/subject id/1117/course_id/2926
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Memoouueckue ykazanus, paspabomannvie HI'TY

7.4.1. Meroauueckrue peKOMEHJAIH 110 OPTaHU3alUU ayIUTOPHOU paboThl. [IpuHATHI
YuebHo-meronnyeckum coeroM HI'TY um. P.E. Anekceea, mporokon Ne 2 ot 22 anpens 2013 r.
DJIEKTPOHHBIN aJpec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
Hara obopamenns 23.09.2015.

7.4.2 MeTtoanueckue peKOMEHIAINHY 110 OPTaHU3aUH U TUIAHUPOBAHUIO CAMOCTOATEIbHOM
paboTHI CTYNEHTOB 1Mo auciuiuinHe. [IpuasaTer YuebHo-metoauyeckum copetom HI'TY um. P.E.
Anexceesa, IIPOTOKOJI Ne 2 oT 22 anpes 2013 I. ONEeKTPOHHBIN
anpec:http://www.nntu.ru/RUS/otd_ sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

7.4.3 Yuebnoe nocobue «IIpoBenenune 3aHATHI ¢ TPUMEHEHUEM MHTEPAKTUBHBIX (HhOpM H

MeTronoB  oOyuenusi», Epmakoa T.M., MHWeamkwn E.I'., 2013 r. DaekTpoHHBII
anpec:http://www.nntu.ru/RUS/otd_sl/'ymy/metod _dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

8. HHOOPMALIMNOHHOE OBECHHEYEHUE JUCHUIIJIMHBI

VY4ebHblil nporuecc 1o JUCUUIUIMHE 00ecriedeH He00X0AUMBIM KOMIJIEKTOM
JMLEH3HOHHOTO ¥ CBOOOTHO PacIpOCTPaHAEMOr0 IPOrPAMMHOI0 00ECIIEUEHUS, B TOM YHCIIE
0TEYECTBEHHOI'O MPOMU3BO/ICTBA (COCTAB 10 JUCLUIUIMHE ompeaeseH B HacTosmen PIT n
HOJICKUT OOHOBJIEHUIO ITPU HEOOXOAUMOCTH).

8.1. [lepeuens pecypcoB HHGPOPMALHMOHHO-TEIeKOMMYHUKAIIMOHHOH ceTH
«HTEepHET», HEOOXOAUMBIX JJIsl OCBOCHHS TUCIHUTLIUHBI (MOTYJIs1)

[MepeueHb MPOrpaMMHBIX MPOAYKTOB, HCIIOIb3YEMbIX TPH MTPOBEICHUN PA3IMYHBIX BUIOB
3aHSTUI 0 TUCHUIUTAHE (OTKPBITHIN TOCTYII):

1. ®enepanpHblil mopTan. Poccuiickoe odpazoBanue. http://www.edu.ru/

2. Poccuiickuit 06mieodpaszoBareabHbIi moprai. http://www.school.edu.ru/

3. Alleng.ru O6pa3oBarenbHbie pecypckl MHTEpHETa - Maremarnka

http://alleng.org/edu/math9.htm

8.2. IlepeueHb NPOrpaMMHOIo odecrneyeHusi 1 HHGOPMANMOHHBIX CIIPABOYHBIX
cucTemM

Tabauya 7 - Ilepeuens neKmpoHHbIX OUOIUOMEUHBIX CUCTEM

Ne HaumenoBanue ObC Ccblika, o KoTopoii
ocymectpasercs gocryn K IbC
1 KoHCyJIbTaHT CTy/IeHTa http://www.studentlibrary.ru/
2 JlaHb https://e.lanbook.com/
3 IOpaiit https://urait.ru/
Taonuuya 8 - Ilepeuenv npocpammnozo odecneuenus
IIporpammHoe o0ecnieyeHue, HCNOJAb3yeMoe B IIporpammHoe obecnieueHue
YHUBEPCHUTETE HA IOTOBOPHOM OCHOBE CBO0OTHOT0 PACPOCTPAHEHUS
Microsoft Windows XP, Prof, S/P3 (moanucka DreamSpark Open Office 4.1.1 (munieH3us
Premium, morosop NeTr113003 ot 25.09.14) Apache License 2.0)
Microsoft Windows 7 (moamucka MSDN 4689, noamnucka Adobe Acrobat Reader
DreamSparkPremium, norosop Ne Tr113003 ot 25.09.14) (FreeWare)
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http://clck.yandex.ru/redir/AiuY0DBWFJ4ePaEse6rgeAjgs2pI3DW99KUdgowt9XtO8xHuNro5yUka1Asi_GPRUfpVWcZ0thQJqXdRPmqyVMp8rAZlWp1PtAEnhJ4vJ19Ce8RD_hgBc5GVJhSvEJ1hVCqYU4SBEeSgAJL_R3YkOA0g7gx1LvvGZGbYzahv8nA?data=UlNrNmk5WktYejR0eWJFYk1Ldmtxbzh2eURVb2U3SDZRcUJaTU1zdmdwVzd1WG56cXZtWWJhakRPYzdzT2JjY1dJRlNScjd1UnBVQ0lKNW0xS2JNM0h1TUN1YVh6ZjZ4RENsYUxLbmhRNnUwLVB1WVRNM3pFQzZrdGo5OVYzZTI5eUJiZnFWSWQzSQ&b64e=2&sign=97922950de85b63556a60ffe6fbe8a2f&keyno=8&l10n=ru&mc=0&i=4
http://alleng.org/edu/math9.htm
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://urait.ru/

Taonuya 9 - Ilepeuens coepemennvlx npogheccuonanbHbvIX 6a3 OAHHBIX U UHPOPMAYUOHHBIX

CRpPABOUHbBLX cucCmem

B tabnune 9 ykazan mepeueHb Mpo¢eCCHOHAIBHBIX 0a3 TaHHBIX M HHGOPMAIIMOHHBIX
CIIPABOYHBIX CHCTEM, K KOTOPBIM o0ecriedeH AoCTyI (yIaleHHbBIN H0CcTyI). JJaHHBIN IepeueHb
MO/JIC)KUT OOHOBJIEHHUIO B cCOOTBeTCTBHH ¢ TpeboBanusmu OI'OC BO.

B manHOM paszene MoryT ObITh IPUBEICHBI PECYPCHI (CCHUIKK Ha CalThI), HA KOTOPHIX
MO>KHO HAWTH MOJIE3HYIO AJIsl Kypca HH(GOPMAIUIO, B T.4. CTATUCTUYECKHE UITH CIIPABOYHBIE
JaHHBIC, Y4eOHbIC MaTepHAalIbl, OHJIAWH KYpPCHI U T.II.

Ne | HaumeHoBaHue npodeccCHOHAIBHOM 0a3bl JAHHBIX, Hoctyn k pecypcy (yAaJleHHBbIH
UHGOPMALMOHHO-CIIPABOYHOM CHCTEMbI JAOCTYI ¢ YKa3aHueM
CCHUIKH/IOCTYI U3 JIOKAJIBLHOM ceTH
YHHBEPCHTETA)
1 2 3
1 baza JTAHHBIX CTaHAapTOB " peraaMeHTOB https://www.qgost.ru/portal/gost
POCCTAHIAPT /[home/standarts
2 | DnekxrponHas 6a3a m30paHHBIX cTarei 1o pumocopuun http://www.philosophy.ru/
3 Enunblil apXuB 3KOHOMHYECKUX M COIIMOJIOTMYECKUX htto://sophist.hse.ru/data_access.shtml
JTAHHBIX
4 ba3pl nannpix HanpoHanbHOro coBeTa mo OLEHOYHOU htt://AWWW.neva.ru
NEeSATEIbHOCTH
5 | CopaBounas npaBoBas cuctema «Koncynprantllmocy JOCTYM U3 JIOKAIIBHOUN CETH
6 | MadopmainmonHo-cpaBoyHas cuctema «TexkcmepT» JOCTYI U3 JIOKAIBHOU CETH

9. OBPA3OBATEJIBHBIE PECYPCBI JJ1s1 UTHBAJIMAOB U JIUL C OB3

B 126:1.10 yka3aH nepeueHb 00pa3oBaTeNbHBIX PECYPCOB, HMEIOUIHX (OPMBI,
a/IalITUPOBaHHbIE K OTPAHUYECHUSM UX 37I0POBbS, a TAKXKE CBEACHUS O HAJIMYUHU CIIEIUAIbHBIX
TEXHUYECKHUX CPENICTB OOYUEHUS KOJUIEKTUBHOTO U MHIUBUAYATLHOTO MOJIH30BAHNS.
WNudopmanus o cnenyaibHO 000pyI0BaHHBIX yUeOHBIX KaOWHETax pa3MelleHa B Mojpas/ene
«locTymHas cpena» cnenuainzupoBanHoro paszena caiita HI'TY «Cenenust 06
oOpazoBarenpHOM opranu3amm» https://www.nntu.ru/sveden/accenv/

Tabauua 10 - Oopazosamenvusvie pecypcwl 01a uneanuoos u auy ¢ OB3

Ilepeuens 00pa3oBaTe/IbHBIX PECypCcoB,

CaeneHns 0 HAJIMYUM CHENHAJBHBIX
TEXHUYECKHX CPEICTB 00yYeHUs

Ne NPHCIOCO0JICHHBIX VIS MCIIOIb30BAHUS
KOJIJICKTHBHOTO ¥ HHAMBHUAYAJbHOIO
HHBaIMAaAMH U gunamu ¢ OB3
10JIb30BAHUA
1 OBbC «KOoHCYJIBTaHT CTYJEHTA» 03BYYKa KHHT M yBeJIMYeHue mpudra
CHenualbHOe MOOMIIbHOE MPUIIOKEHHE -
5 9BbC «Jlanb» CHUHTE3aTOp peuH, KOTOPBII
BOCIIPOM3BOANT TEKCThI KHUT U MEHIO
HaBUT ALK
3 ObC «lOpaiity BEPCHS TSI CIIA00BUSTITUX

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJIAUMOE JIJIsA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA 11O JUCHUIIJIMHE

VuebOHbIe ayauTopuun i MIPOBCACHUA 3aHATHI 110 JUCHUIIIIMHEC, OCHAIIICHBI

000py/I0BaHNEM U TEXHUYECKHUMHU CPEICTBAMU 00YUEHHUS, COCTaB KOTOPBIX ONpeesieH B TaHHOM
paszere.
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Taobnuya 11 - Ocnawgennocmo ayoumopuii u noMeuw,eHull 011 NPO8edeHUs YUeOHbIX
3AHAMUI U CAMOCHOAMENbHOU PAOOMbL CMYOCHN 08 N0 OUCUUNIUHE

HaumenoBanue
ayAMTOPHUIl U
noMeleHun aJjis

OcHaleHHOCTh ayAuTOpHii

IlepeyeHb JMLIEH3HOHHOTO
NMPOrpaMMHOI0 oOecreYeHusl.

Ne NMpoBeAeHUs M IOMeIeHH i IJIs
- o PexBu3urnl MOATBEPKAAKLICTO
y‘leﬁHle 3AHATUU U CaAMOCTOATEC/JIBbHOU paﬁOTLI
N JOKYMEHTAa
CAMOCTOATECJIBbHOU
padoThI
1. locka menoBas; Windows 10 Home (nuyenszus 00327-
6141 2. MynbTUMEUHHBINA TIPOEKTOP 30997-02572-AAOEM), Microsoft Office
JlabopaTopHas Epson EB-X12; cmanoapmueiti 2010 (nuyensus 02260-
MyIbTUMEUHAS 3. Kommnetorepst PC (10 mir) AMD | 018-0000106-48659)
ayTuToOpus Athlon X2 (X3)/ 8 GB DDR3/
1 "UudopManuoHHbIe video int. / SSD 64Gb Sata3
Martepuansl” 4. DKpaH I MyJIbTUMEJUAHBIX

r. Hwxuuit Hosropon, yi.
Kazanckoe mocce, kopi. 6

npoektopoB Lumien Master Picture
(1530x2030 mm)

5. Kon-Bo mocaounbix mMecT - 8 (3a
naptamu) + 10 (3a cronamu c 1K)

6308
JlaGopatopHas

MyJIbTUMEANMHAS

ayIuTopus
2 "NupopmanmoHHbIC

Martepuansl”

r. Hwxuuit Hosropon, yi.
Kazanckoe mocce, kopi. 6

1. JTocka menoBas;

2. MynbTUMETUIHBINA IPOEKTOP
Epson EB-X12;

3. DKpaH i MyJIbTUMEIUINHBIX
mpoekTopoB Lumien Master Picture
(1530%2030 mm)

4. Kox-BO mocaiouHBIX MeCT - 36

Windows 10 Home (nuyensus 00327-
30997-02572-AAOEM), Microsoft Office
cmanoapmuvii 2010 (muyenzus 02260-
018-0000106-48659)

5225
VYuebHas ayguropust Ams
MPOBEJCHUS 3aHATUN
3 JIEKITHOHHBIX U
MPAKTUYECKHUX
r. Huwxnuit Hosropon, yi.
MunuHa, kopri. 5

[lepeHocHOE MyIbTUMEIUIHHOE
obopymoBanue (MPOEKTOP, dKPaH,

HOYTOYK)

Windows XP, S/P3
(IloonuckaDreamSpark Premi-um)
Dr.Web (cpoxauy.2016-02-29 — 2017-04-
27) MS Office 2007 nuy Ne4384774

Prof,

11. METOAMYECKHUE PEKOMEHJIAIIUU OBYYAIOIIUMCS IO OCBOEHUIO

JUCHUTJINHBI

11.1. OO0mue MeToaMYeCKHEe PEKOMEHJAUMHU A OO0y4YalOIIUXCA MO OCBOECHHIO
AUCHHUILINHBI, 00pa3oBaTeJbHbIC TEXHOJIOTHH

JucuunimHa

peanusyercs

MOCPEACTBOM

MIPOBEACHUS

KOHTAKTHOW  pabOTBI ¢

oOyyaromuMucs (BKIIIOYas MPOBEIEHUE TEKYIIEro KOHTPOJIS YCHEeBAEMOCTH), CaMOCTOSTEIbHOM
paboThl 00yUYaIOIINXCS ¥ TPOMEXKYTOUHOM aTTeCcTaluu.
KonrtaktHas pabora MOXeT ObITh ayJTUTOPHOI, BHEAYTUTOPHOH, a TakKe MPOBOAUTHCS B

ANIEKTPOHHON HWH(GOPMAIIMOHHO-00pa3oBaTebHON cpene yHuBepcutera (mamee - DOMOC). B
cllyyae MpPOBEIEHUS YacTH KOHTAaKTHOW paboTsl mo mucuuiuinie B DMOC (B cOOTBETCTBHU C
pacnycaHueM Y4eOHBIX 3aHSTHUI), TPYAOEMKOCTh KOHTakTHOW paboTsl B DMOC sKkBHBajieHTHA
ayJIUTOpHOM pabore.

[IpenonaBanue  ITUCIHUIIIMHBI
00pa3oBaTeNbHBIX TEXHOJIOTHIL:

- 3JIEKTPOHHOE O0YUCHHUE;

- KOHTpOJIbHAst paboTa;

- TECT;

BEJIETCS C TNPUMEHEHHWEM  CIEIYIOIUX  BHUIOB
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- cobeceioBaHueE.

ITpu npenoaBaHNK JUCLHUILUIMHBI UCTIOIB3YIOTCSI COBPEMEHHBIE 00pa30BaTeIbHbIE
TEXHOJIOI'MH, IT03BOJIAIOIINE ITIOBBICUTH aKTUBHOCTH CTYAEHTOB IIPYM OCBOCHUU Marepuania Kypca u
IPEJOCTaBUTh UM BO3MOXKHOCTb 3(PPEKTUBHO Pean30BaTh YaChl CAMOCTOSITEIbHON pabOTHI.

Becs JIeKIIMOHHBIN MaTepuai Kypca COIIPOBOKAAETCS KOMIIBIOTEPHBIMU IIPE3CHTALMSAMU, B
KOTOPBIX HarjIsAHO MPEMOJHOCIATCS MaTeprall Pa3INuHbIX Pa3/IeoB Kypca U 4TO 1aeT
BO3MOXHOCTH 00CYIUTh MaTepUall CO CTYJACHTaMH BO BPEeMs UTEHHs JIEKLUI, aKTUBUPOBATH UX
JeSITeIbHOCTD IIPU OCBOEHUM MaTepuasia. MaTepuaisl JIEKIMH HaXOAATCS B CBOOOHOM JOCTYIIE B
eLearning Server 4G DM1OC HI'TY u MoryT ObITh MOJYYEHBI 10 YTCHUS JICKIUN 1 IpopaboTaHbI
CTYAEHTaMH B XOJI€ CAMOCTOSATEJIbHON padoThI.

Ha nexuusx, mpakTHYECKHUX 3aHATUAX PEaIu3ylOTCsd HHTEPAKTUBHBIE TEXHOJIOTUH,
IIPUBETCTBYIOTCS BOIIPOCHI M 00CYKIEHHUS, UCII0JIb3YEeTCs TMYHOCTHO-OPUEHTUPOBAHHBIN MOAXO0/,
TEXHOJIOTUS pabOTHI B MaJIbIX IPYIINAX, YTO IMO3BOJISET CTYCHTAaM MPOSIBUTH Ce0s1, MOITYIUTh
HAaBBIKU CAMOCTOSATEIBHOIO U3yYEHHUsI MaTepualla, BBIPOBHATh YPOBEHb 3HAHUM B IPYIIIIE.

Bce BoIpockl, BOSHUKIIINE MTPH CAMOCTOATENBHOM padoTe HaJl JOMAITHUM 33JaHHEM,
HoIpOoOHO pa3dbuparoTCs Ha MPAKTHUECKUX 3aHATHX U JeKIUsIX. [IpoBoasTCS MHIUBUAYaTIbHBIE U
IPYIIIOBBIE KOHCYJIBTALMK C UCIIOIb30BAHUEM, KAK BCTPEY CO CTYACHTaMH, TAK U COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUI: YaT, 3JIeKTpOHHas routa, Skype.

WNHunuupyercst akTUBHOCTb CTYJEHTOB, IOOIPSETCS 3aJjaHKe JH00BIX BOIIPOCOB IO
MaTepuaity, IPakTHUKYeTCsl HHAUBUAYAJIbHBIM OTBET HA BOIIPOCHI CTYIEHTa, PEKOMEHAYIOTCSA
METO/IbI YCIIEIIHOIO CAMOCTOSTENBHOIO YCBOEHHSI MaTeprasa B 3aBUCUMOCTH OT YPOBHS €TI0
6a30B0i1 MOATOTOBKH.

Jljig OLIeHKU 3HAHUI, YMEHH, HAaBBIKOB U YPOBHS C()OPMUPOBAHHOCTH KOMITETEHIIUU
IpUMeHseTcs 0aUIbHO-PEUTUHIOBAsi CUCTEMAa KOHTPOJISI U OLIEHKU YCIIEBAEMOCTHU CTY/IEHTOB B
npolecce TeKylero KouTpods. I1o ntoram Tekyiei yceBaeéMOCTH CTYIEHTY MOKET ObITh
BBICTaBJIEHA OLIEHKA 110 MPOMEXYTOYHOH aTTECTAllMU B COOTBETCTBUU C HAOPAHHBIMU 33 CEMECTP
Oamamu. CTyA€HTHI, BHIIIOJIHUBIINE BCE 00s13aTENbHbBIE BUIbI 3aIIAHUPOBAHHBIX YUEOHBIX
3aHATUH, JOIIYCKAIOTCS K MIPOXO0XKACHUIO IIPOMEKYTOUHOHN aTTECTALIUH.

PesyabraT 00yueHuss cuuraercsi cOpMHMPOBAHHBIM HA NMOBBIIIEHHOM YPOBHe, €CIlU
TEOPETUYECKOE COZEp KaHUEe Kypca OCBOEHO MOJHOCThIO. IIpu ycTHBIX coOecetoBaHUAX CTYIEHT
MCYEPIBIBAIOIIE, ITOCIIEI0BATENIbHO, YETKO U JIOTUYECKU M3JaraeT yueOHbI MaTepuai; CBOOOJHO
CIpaBJIsAETCA C 3aJa4aMH, BOIIPOCAMM M JPYIMMHU BHAAMU 3aJaHWM, HUCIOJIB3YyeT B OTBETE
JOTIONTHUTENbHBIA MaTepuan. Bce mpemycMoTpeHHble paOouell yuyeOHOM mporpamMmon 3ajaHus
BBIIOJIHEHBl B COOTBETCTBUM C YCTAHOBJICHHBIMH TpeOOBAaHUSAMH, CTYJIEHT CHocoOeH
AQHAJIM3UPOBATh IOJYYCHHBIE PE3YyJbTaThl, IPOSBISAET CAMOCTOSATEIBHOCTh IIPU BBIIOJHEHUN
3aJlaHuH.

Pesyabrar 00yueHusi cuMraercs C(OPMHUPOBAHHBIM HA IOPOIrOBOM YPOBHE, €CIHU
TEOpPETUYECKOe COJIep’KaHNe Kypca OCBOEHO MOJHOCThIO. IIpH ycTHBIX coOeceJOBaHUSAX CTYAECHT
MOCJIEI0BATENbHO, YETKO M JIOTMYECKH CTPOMHO H3JlaraeT y4eOHbIM MaTepuai; CHpaBisieTcs ¢
3aJauaMy, BONPOCAaMHM M JPYTUMHM BHUAAMHU 3aJaHHid, TpeOyIOUIMX NPHUMEHEHHUs 3HaHWM; Bce
MpEeayCMOTPEHHBIE paboueld y4eOHOW MpOrpaMMOM 3aJaHHsl BBITIOJIHEHBI B COOTBETCTBUH C
YCTQHOBJICHHBIMH TPEOOBAaHUSMH, CTYAEHT CIOCOOEH aHAIM3HPOBATH MOJYYEHHBIE PE3yJbTAThI;
MIPOSIBIISIET CAMOCTOSITEIBHOCTD IIPH BBITOJIHEHUY 3aJaHUI

PesyabraT 00y4eHust cuuraercss Hec)OPMHPOBAHHBIM, €CJIM CTY/IECHT IIPH BBIOJIHEHUN
3aJJaHUul HE JAEMOHCTPUPYET 3HAHUN Y4eOHOro Marepuasa, JOMYyCKAaeT OMMOKH, HEYBEPEHHO, C
OOJNBIIUMH 3aTPYJHEHUSMHU BBINOJIHSACT 33/1aHUS, HE JEMOHCTPUPYET HEOOXOAMMBIX yMEHUH,
KayeCTBO BBINOJHEHHBIX 33JJaHUI HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBaHUSIM, KAUECTBO MX
BBITIOJIHEHUS OLIEHEHO YMCIIOM 0ajuIOB HUXKE TpeX MO OLEHOYHOH CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOrOBOMY YPOBHIO.

11.2. MeTtoanyecKkue yKa3aHus AJs 3aHATHI JIEKIIHOHHOI0 THIA

JIEKIMOHHBIN KypC MIPEAIONAracT CHCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro TUIaHa. B Xo/ie IEKIMOHHBIX 3aHATHH pacKpbhIBatOTCS 0a30BbIE BOMPOCHI B PAMKax
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KOKIOW TeMbl AucHUIUIMHBL (TaOauia 4). O003HAYalOTCsA KIIIOUEBHIC aCIEKThI TEM, a TaKkKe
JIeNAl0TCs aKICHThl Ha HaumOoJiee CIIOKHBIE M BaKHBIC IOJIOKEHHUS H3y4aeMOro MaTepuala.
Marepuansl JEKIHUI SBISAIOTCS OMOPHOM OCHOBOM JUJIsi TOATOTOBKUA OOYyYaroIUXCA K
MIPAKTUYECKUM 3aHATHUAM / Ja0OpaTOpHBIM paboTaM M BBIMOJHEHHUS 3aJIaHHK CaMOCTOSTEIHHOM
paboThl, a TakXke K MEpPONPHUSATUSAM TEKYIIEro KOHTPOJIS YCIEBAEMOCTH M IPOMEXKYTOUYHOMN
aTTecTaluy M0 JUCIIAILINHE.

B Xxome nNeKIMOHHBIX 3aHATUH PEKOMEHIYeTCsS BECTH KOHCIEKTHPOBAHHE Y4YEOHOTO
Marepuaia.

11.3. MeToauyeckue YyKa3aHHsl MO0 OCBOEHUIO [UCHMUIUIMHBI HA 3aHATHAX

CeMHHAPCKOI0 TUIA

[IpakTryeckue (CeMHUHAPCKHUE) 3aHITUS MPEICTABIISAIOT COO0H AeTann3anuio JEKIIMOHHOTO
TEOPETUYECKOr0 MaTepuaya, MPOBOJATCS B IENIAX 3aKpelsieHUs Kypca M OXBaThIBAIOT BCe
OCHOBHbIE pazzenbl. OCHOBHOM ()OpMOM NpPOBEACHUSI CEMHUHApPOB M IPAKTUYECKUX 3aHITHH
ABIIETCS OOCYXKIeHHe HamOojee MPOOJIEMHBIX U CIOXHBIX BOIPOCOB MO OTICIBHBIM TeMaM, a
TaK)Ke peUIeHHE 3a/1a4 U pa300p NpUMEPOB U CUTYallui B ayAUTOPHBIX YCIOBHUSX.

[IpakTuueckue (ceMUHAPCKHE) 3aHATUS 00yUYaAIOLIUXCSl 00eCIIeYnBaIOT:

- IPOBEPKY M YTOUHEHUE 3HAHUI, [TOJIy4EHHBIX Ha JIEKLMSIX;

- MOJIy4eHHE YMEHHUH W HaBBIKOB COCTABJICHUS IOKIJIAJOB U COOOIIEHUH, OOCYXKICHUS
BOIIPOCOB 110 Y4eOHOMY MaTepualy JUCLUILIUH.

Ha mpaxkTudeckux 3aHATHUAX TPOBOAUTCS pEIIEHUE 3a]ady U YHpPaXKHEHUI B mpolecce
popaboTKy HarboJiee CIOKHBIX B TEOPETUICCKOM IIIAHE MTPOOJIEM U TIPOBOAITCS B TpeX (opMax:

- YCTHBIH ONPOC CTYJIEHTOB 110 KOHKPETHON TeMAaTHUKE MPAKTUYECKOTO 3aHSITHS,

- peleHre U 00bsICHEHHE TUIIOBBIX 3aa4 110 JaHHOU TEME;

- caMocCToOsITellbHas paboTa CTYACHTOB C UCIOJIb30BaHUEM Y4YEOHBIX MOCOOUA, JEKIUN U
KOHCYJIbTAIMM NMpernojaBaTelis P BHITOJIHEHUH UMH KOHTPOJIbHBIX 33aHUH.

11.4. MeToau4eckue yKa3aHusl 0 CAMOCTOSITeIbHOI padoTe 00y4aromuxcst

CamocrosiTenbHass paboTra oOecrneyuBaeT MOATOTOBKY OOYy4Yaromlerocs K ayJIuTOPHBIM
3aHATUSAM U MEPONPUATHIM TEKYILEro KOHTPOJIS U MPOMEXYTOUHOM aTTeCTalluy MO M3ydaeMou
TUCHUIUIMHE. Pe3ynbTaTbl 3TOW MOATOTOBKM MPOSBISAIOTCA B aKTMBHOCTM 00ydYarollerocs Ha
3aHATUSAX U B KaueCTBE BBHIMOJHEHHBIX MPAKTHMYECKUX 3aJaHUi M Jpyrux (opM TeKyliero
KOHTPOJISL.

[Ipy BBIMONHEHUM 3aJaHUM 7SI CAMOCTOSITENBHONW PabOThl peKOMEHAyeTcs MpopadoTka
MaTEepUAIOB JIEKUMH M0 KaXJOW MNPONUIACHHOW TeME, a TaKKe H3Yy4eHHE PEKOMEHIyeMOU
JUTEpATyphl, IPEACTAaBICHHON B pa3zene 6.

B mporecce camocToATenbHON pabOTHl MPHU W3YYEHUH JUCIHHILIMHBI CTYAEHTHI MOTYT
paboTaTh Ha KOMIBIOTEPE B CHELUATM3HPOBAHHBIX AYIUTOPHIX AJS CaAMOCTOSTENbHON paboThI
(ykazano B Tabm. 11). B aymutopmsx wumeercs AocTyn depe3 HHGPOPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «MHTepHeT» K 3JIEKTPOHHON MH(POPMALMOHHO-00pa3oBaTeIbHON
cpene yauBepcurera (OQMOC) u anexTponHoi 6ubmmuorednoit cucreme (ObC), rae B 2IeKTPOHHOM
BUJIE pAcCIONiaraloTcsl y4eOHble M y4eOHO-METOAMYECKHE MaTepHajbl, KOTOpble MOTYT OBITh
MCIIOJIb30BAHBI JIsl CAMOCTOSATEIHHON PaOOThI MPU U3YUYEHUU AUCLUTLINHBI.

s obyvaromuxcs 1Mo 3a04HON (opme 00ydeHus: camocTosiTelbHas paboTa siBIsSETCA
OCHOBHBIM BHJIOM Y4eOHOM 1eATeIbHOCTH.

11.5. MeTtoanyeckue yKa3aHus A5 BbINOJTHEHHUS] KOHTPOJBHBIX padoT

IIpn wusydyeHun Kkypca «MaremaTtuka» TMPOBOAUTCS 3 KOHTPOJIbHBIE pPabOTHl (2
KOHTPOJIbHBIE PaOOTHI B IEPBOM ceMecTpe M 1 KOHTpoJIbHAs paboTa BO BTOPOM CEMECTPE).

B xontponbHBIe paboTel Ne 1, 2 BXOASAT TeMbI, H3y4aeMbie B IEPBOM ceMecTpe. THIoBbIe
3aJjaHus TPEJCTaBIEHbl B METOIUYECKOM 1ocoOun PacueTHble 3aanus o MaTeMaTHke 1 4acTe.
BJIEMEHTBI JIMHEMHOWM AJITEBEPBI 1 AHAJIMTUYECKOM TEOMETPUU. MATEMATUYECKWI AHAJIN3
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OYHKIOUN OAHOT'O TMEPEMEHHOTI'O. JUOD®EPEHIIUMAJIBHOE MCYUCIEHUE ®YHKIOMKWU OJHOI'O
[NEPEMEHHOTI'O.

B xouTposbHyto paboTy Ne 3 BXOAST TEMbI, U3y4aeMble BO BTOPOM cemecTpe. TunoBsie
3a/laHus MPEJICTAaBICHBl B METOJAMYECKOM TocoOum PacueTHbie 3aiaHus 10 MaTeMaTUKe 2 4acTh
HUHTETPAJIBHOE UWCUYUCJIIEHUE ®YHKIOWM OJHOUM TIIEPEMEHHON JU®OEPEHIIMAJIBHOE
UCYNCJIEHUME ®YHKIMI IBYX U TPEX ITEPEMEHHBIX, OBBIKHOBEHHGIE JIU®OEPEHIIMAJIBHBIE
YPABHEHUI.

12. OHEHOYHBIE CPEJACTBA JJI51 KOHTPOJISAI OCBOEHUSA U CIHUIIJINHBI

12.1. TunoBbie KOHTPOJILHBbIE 32JaHUSI WJIU HHBbIE MATEPHUAJIbI, HEOOXOUMBIE ISl
OLIEHKHU 3HAHM I, YMEHNH, HABBIKOB U (MJIM) ONBITA B X0/1€ TEKYIIEr0o KOHTPOJIsI
ycneBaeMoCTH

12.1.1. Bompocsl A TPOBePKH [IOCTHKEHHSI KOMIIETEHIIMH YPOBHS «3HATbH)»

(OCHOBHBIE IOHATHUS, ONIPEIETICHUS, TEOPEMBI).
| cemecTp:

JIMHEWHASI AJITEBPA, BEKTOPHASI AJITEBPA. AHAJIMTUYECKASI TEOMETPHUSL.
1. Marpunsl. Buasr matpun. [Tonstue paBenctBa matpuil. CliokeHHe, BEBIYUUTAHUE, YMHOKCHHE
MaTpHII.
2. Ompenenutenu 2-ro nopsaka. Onpeaenurtenu 3-ro nopsaka. Mx cpoiictea. Teopema
paznoxxeHusi. CiocoObl BEIUMCIIEHUS OIPEASIUTEICH.
3. MeTozpl pelieHus: CUCTEMBI IMHEHHBIX ypaBHeHUH (MaTpuuHblii, Kpamepa, XXopaana — 'aycca)
4. Panr marpunbl. Teopema Kponekepa — Kanemi. CoBMECTHOCTh CUCTEMbBI JTUHEHHBIX
ypaBHeHU. Koan4ecTBo pemieHuii CUCTEMBI.
5. Ilonstue Bektopa. JInHElHbIE ONepally C BEKTOPAMH.
6. CxansipHOe pou3BeieHue BEKTOpoB. OmpeiesieHue, CBOMCTBa, MPUIIOKEHHSL.
7. BektopHoe npou3sBesieHue BeKTOpoB. OnpezeneHue, CBONCTBA, MPUIOKEHHUS.
8. CmemaHHOe npou3BeieHre BEeKTOpoB. OnpesieneHne, CBOUCTBA, TPUIOKEHHUS.
9. Koopaunatsl Ha TuiockocTu. Jlenenne oTpeska B 3ajaHHOM oTHOIIeHUH. [IpeobpazoBanue
KOOpJUHAT.
10. Ipsimas Ha MIOCKOCTH. BUBI ypaBHEHUH.
11. PaccTostHEE OT TOYKH 10 MPSMOI Ha MIOCKOCTU. YTOI MEXY IBYMS MPSIMBIMH. Y CJIOBHS
NapajuIeIbHOCTU U NEPIEHANKYISIPHOCTH TPSIMBbIX.
12. Buzp! ypaBHEHUH MJIOCKOCTH B IPOCTPAHCTBE. YTOJI MEX/y IUIOCKOCTSAMU. Y CIIOBUS
NapajuIeIbHOCTU U NEPIEHANKYISIPHOCTH TIOCKOCTEH.

13. Ilpsimass B mpocTpaHcTBe. Bumbl ypaBHEHHWH. YTON MeXIy NpPSIMBIMH B IPOCTPAHCTBE.
VYcnoBus napaieIbHOCTH U NEPIEHIUKYISIPHOCTH IPSIMBIX.

14. BzaumHoOe pacnonoxeHue NpsMoil U MIOCKOCTH. YTOJI MKy NPSIMON U TUIOCKOCTBIO.
VYcnoBus napaieIbHOCTH U NEPIEHIUKYIIPHOCTH IPSIMON U INIOCKOCTH.

15. JIunuu Il nopsinka. OxpysxHocTh. Diurnc. ['unep6ona. [lapadona. KanoHnueckue ypaBHEHUSI.
ITocTpoeHue.

MATEMATUYECKHI AHAJIW3

16. ®yHkius [IEHCTBUTENBHOTO IEPEMEHHOro. OJeMEHTapHble (QYHKUMM M UX Tpaduku
Ornpenenenne npeaena QyHKIUH.

17. OcHOBHBIE TEOPEMBI O MpEJeNax.

18. beckoneuno maibie (YHKIIMA U UX CBOMCTBA.

19. CpaBHeHue OECKOHEYHO MAJIBIX (DYHKITHIA.

20. DxBUBasIeHTHBIE OeCKOHEYHO Majbie pyHkimu. CBolicTBa. Tabnwuiia.

21. beckoneuHo Oousbmme ¢GyHKuud. CBsi3b OECKOHEYHO OONBIIMX M OECKOHEYHO MAabIX

G YHKIIHA.
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22. IlonsiTve HEONPENETEHHOCTH.

23. | 3ameuarenbHbIl ipeen. || 3amedaTenbHbIN Ipeaei.

24. HenpepbiBHOCTH PpyHKIIMM B Touke. Kiaccudukamnus Touek pa3pbiBa GyHKINH.

25. IIpousBoanas. Onpenenenue. CBoMcTBA.

26. OcHoBHble npaBwia auddepeHmrpoBanuss QyHKIUHM B Touke. [Ipom3BoaHas ClIOXHOU
GyHKIIHH.

27. Tabnuna mpou3BOTHBIX.

28. Nuddepenunan pyakuun. OnpeaeneHue.

19. IlpousBonnas | u |l mopsiaka GpyHKIMK, 3aJaHHON HESIBHO U TApAMETPHUECKH.

30. Jlorapudmuueckas mporu3BOIHAS.

31. [Ipon3BoAHbIE BBICIINX HOPSAKOB.

32. IIpaBumno Jlonurans.

33. UccnenoBanue GpyHKIIMN ¢ TOMOIIBIO IPOU3BOHON. Bo3pactanue u yOpiBaHue QpyHKITUH.

34. IlonsaTtue sxctpeMyma. Heobxoanmoe ycrnoBue sKcTpemyMma B Touke. JlocTaToyHOE YClIOBHE
AKCTPEMYyMa B TOUKE.

35. UccnenoBanue (yHKIMU C MOMOIIBI0 BTOPON MPOM3BOAHON. BBIMYKIOCTE M BBITHYTOCTH
kpuBoil. Touku neperuda.

36. AcumnroTel. OnipenencHue.

37. BepTukaibHble, TOPU30HTAIBHBIC, HAKIIOHHBIE aCUMITTOTHI.

38. IlonHoe uccrnenoBanue pyHKINU U OCTpOEHHE ee rpaduKa.

Il cemecTp:
OVYHKINN HECKOJIBKUX ITEPEMEHHBIX

1. Onpenenenne GyHKINN HECKOIBKHUX TEpeMEHHBIX. [ eomeTprueckoe n3o0pakeHne yHKINH
nByx nepeMmeHHbIX. [Ipenen. HempepbslBHOCTh GyHKIIMU ABYX NEPEMEHHBIX.

2. YacTHOe 1 NOJIHOE MpHUpalieHre GyHKINN ABYX NepeMeHHbIX. YacTHbIE MPOU3BOIHBIE
(GyHKLIUU IBYX EpEMEHHBIX (OnpeeseHre, TeOMeTpUUYecKast HHTEpIIpEeTarLys).

3. [TonHOE mpupalieHne U NoJHbIN JuddepeHnnan GyHKIUHU IBYX NEPEMEHHBIX.
['eomeTpuueckuii cMbica nosHoro Auddepennnana.

4. YpaBHEeHHE KacaTeIbHOM MJIOCKOCTH M HOPMAJIU K TIOBEPXHOCTH.

5. IlpousBoHast CI0KHOM (PyHKIIMHM HECKOIbKUX NepeMeHHbIX. [1onHas mpon3BoaHas.

6. [Ipon3BogHbIE BBICIINX MOPSIKOB. Teopema 0 paBeHCTBE CMEIIAHHBIX TPOU3BOIHBIX.

7. IlpousBogHast OT (PyHKIMH, 3a1aHHON HEsIBHO. [I0BEpXHOCTH YpOBHSIL.

8. Ilpon3Boanast no HanpasieHuto. ['pagueHT (onpeaeneHue, OCHOBHbIE CBOWCTBA)

9. OkcTpeMyM (YHKIMHU ABYX NepeMeHHbIX. HeoOXxoaumble 1 1OCTaTOUHbIE YCIOBUS HKCTPEMyMa.
10. HauOonpiiee 1 HauMeHblIee 3HaueHUe PYHKIMH IBYX NEPEMEHHBIX.

WHTET'PAJILHOE UCUMCJIEHUE ®YHKIIMU OJITHOM ITEPEMEHHOI

11. TlepBooOpa3nast pyHKIMS U HeonpeaeaEHHbIi nHTerpan. OCHOBHBIE CBOMCTBA
HEOIPEIEIEHHOTO UHTErpaJa.

12. Meton 3amensl niepeMeHoi. @opMyiia HHTETPUPOBAHUS 10 YACTSIM.

13. IIpocrelimme UHTErpasbl, COAEPKAIINE KBaJAPAaTHBINA TPEXUIICH.

14. IuterpupoBaHue paroHaIbHBIX IpOOeit.

15. aTerpupoBanye HppalOHAIBHBIX BBIpaXEHUH. TPUrOHOMETPUUYECKUE TIOJCTAHOBKH.
Teopema I1.JI. YUeObimeBa 00 nHTErpupoBaHuu AU PepeHnaibHOro OMHOMa.

16. UnTerpupoBanue TPUrOHOMETPHUECKUX (DYHKIMNA. YHUBEpCalIbHas TPUTOHOMETpUYEcKast
MTO/ICTAHOBKA.

17. 3agaun, npuBOAAIINE K MOHATHUIO ONIPENEIEHHOIO HHTErpasa. Teopema CynecTBOBaHUS
onpeaeneHHoro nHTerpaia. OCHOBHbBIE CBOWCTBA.

18. [Ipon3BoaHast OT MHTErpalia C IepeMEeHHBIM BEPXHUM TpeaenoM, popmyna HeioToHa-
Jletioauma. ®opmyiia 3aMeHbI MIEPEMEHHON U MHTETPUPOBAHUS 10 YaCTSIM B ONPEIACIEHHOM
UHTErpae.
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19. [IpumeHeHue onpenenéHHOro HHTErpaia K BBIUUCICHUIO T€OMETPUYECKUX BEIWYHH (TUTOLIalb
TJIOCKOUW (pUTYPBI, JJIMHA TYTH).

20. HecoOGcTBeHHBIE MHTETPAIBI ¢ OECKOHEUYHBIMU TPEAeIaMi HHTETPUPOBAHUS U OT
HeorpaHWYeHHbIX QyHKIMH. Berancnenne. ViccnenoBanue Ha cxonuMocTb. [Ipu3Haku cpaBHEHUS.

JNODEPEHIIMAJIBHBIE YPABHEHUA

21. O6bikHOBeHHBIE AuddepeHnnanbable ypaBHeHUs. OCHOBHBIEC MOHATHUS U OMPEICICHHUS.
3anaya Komm. Teopema Komu.

22. OCHOBHBIE TUIIbI YpaBHEHUH MEPBOro MOpsiaKa. MeTo bl MX pelICHUS.

23. JIuneiinsie nuddepenunansupie ypaBHeHus 1-ro nopsaka. CTpykTypa oOLIero pemeHus.
BriBon hopMyibl 00111€TO pelieHrs METOI0M BapHUallii IPOU3BOIbHON OCTOSTHHOM.

24. YpaBuenus bepnysuiu. CBenenue ypaBHeHUs! bepHyu K TMHEHHOMY.

25. YpaBHeHus B noaHbIx quddepennnanax. Haxoxaenue GyHKIUU 110 €€ MOJTHOMY
muddepeHmany.

26. luddepennmanbubie ypaBHeHus 2-To nopsaka. 3aaada Kommu. Teopema Ko, YpaBuenus,
JIOTTYCKAIOIUE TOHUKEHHUE MTOPSJIKA.

27. Jlunelinsie onHOpOAHbBIE U] PepeHInanbHbIe YpaBHEHHS C MOCTOSHHBIMH KO3 pulineHTamu.
XapakTepucTUYeCKOE ypaBHEHUE.

28. JIuneiinple HeoTHOPOAHBIE MU epeHIalbHbIe YPAaBHEHUS C TOCTOSTHHBIMU

koo dunmentamu. Teopema o0 CTpyKType 0OIIETo pemeHus TMHEHHOTO HEOJHOPOIHOTO
YpaBHEHHUS.

29. OTbICKaHNE YaCTHBIX PELICHUH B CIIyyae MpaBbIX YacTel CHEUaIbHOTO BUAA (METO
HeonpeaenEéHHbIX K03 PHUIIIEHTOB).

30. Meron Bapualuy Npou3BOJIbHBIX OCTOSTHHBIX JUUIsl YPABHEHUS 2-TO MOPSAKA.

31. HopmanbHbie cucteMbl 0OBIKHOBEHHBIX AU depenmanbubix ypaBuenuid. Teopema Ko,
OGiee pereHue.

32. HopmainbHble cCTEMBbI JIMHEHHBIX OTHOPOIHBIX JU(PepeHINaTbHbIX YPaBHEHUH C
MOCTOSTHHBIMU KO3 duiimeHTaMu. MeTo bl pelieHusl.

33. Cucremsl TuHEHHBIX AU HepeHInaTIbHBIX YpaBHEHUH ¢ TOCTOSHHBIMU KO3(¢ pULIEHTaMHU.
Merton UCKITIOUEHUS TIEPEMEHHOM.

KPATHBIE UHTEI'PAJIbI

34. JIpoiiHo# nHTETpa (onpeaesieHue, OCHOBHBIE CBOWCTBA, TEOMETPUICCKUHN M (PH3UICCKHIA
CMBICT).

35. Berunciienne MBOMHBIX HHTETPAIOB IMYTEM CBEACHHUS K TOBTOPHBIM. 3aMeHa MEPEMEHHBIX B
JBOITHOM MHTerpaie. SIkoOnaH, ero reoMeTpUYECKUl CMBICH, TBOMHON MHTETpall B OJISPHBIX
KOOp/IMHATAX.

36. TpoitHoit MHTETpan (onpeaeneHne, OCHOBHBIE CBOMCTBA, TEOMETPHUECKHUA U (U3UUECKUI
cMbIci). Beruncnenue TpoiHBIX HHTErpaioB MyTEM CBEJEHHS K TOBTOPHBIM.

37. 3aMeHa mepeMeHHBIX B TPOMHOM MHTeTpase. TpoitHOW uHTerpa B chepruuecKux
KOOp/IMHATAX.

38. IIpunoxeHus 1BOMHBIX U TPOWHBIX UHTETPAJIOB.

YUCJIOBBIE PAABI. CTEIIEHHBIE PAJIBI.

39.Yucnossle psabl. Cymma psia. CBoiicTBa cxoasamuxcs psgoB. HeoOXxoauMeblil mpu3Hak
CXO/IMMOCTH psifIa.

40.3HaKOMONOKUTEIbHBIC PSIIBL.

41. Ilpu3Haku cpaBHEHUSI.

42. Tlpusnak Jlanambepa.

43. PagukabHBIA U MHTETPAIbHBIN pu3Haku Koy,

44, 3nakouepenyromuecs psapl. OLEeHKa ocTaTka 3HaKOUepeIyroIIerocs psaaa.

45. Tlpuznak JleiOHMIIA 7151 3HAKOUEPEAYIOMUXCS PAAOB. AOCONIOTHAS U YCIIOBHAS CXOTUMOCTh
PsIOB.
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46. Crenennsle psabl. Teopema Abems. MaTepBan u paanyc cxogumoctu. [lounennoe
UHTErpupoBaHue U AuddepeHIupoBaHUEe CTEIEHHBIX PSI0B.

47. Psan Teiinopa. Teopema 0 HEOOXOIUMOM M JOCTATOYHOM YCIIOBHSAX Pa3IOkKeHUs QYHKIIMH B
pan Teinopa.

48. Psner Teiinopa Ui 3JIeMEHTApHBIX (QYHKIMNA U UX TPHIIOKEHHUSL.

12.1.2. Bonpocsl AJisi NPOBEPKH TOCTHKEHUSI KOMIIETEHIIHH YPOBHSA «YMeTh».
| cemecTp:

JIMHEMHAS AJITEBEPA, BEKTOPHA S AJITEBPA. AHAJIUTUYECKAS TEOMETPHS.

1. YMeTh BBINIOJHATH ONEpaliy CIOKEHUSI MATPULl, YMHOXKEHHUS HA YUCIIO, YMHOXKEHHSI MaTpPHII,
TPAHCIIOHUPOBATH MATPHUIIHI.
2. BeraucnaTs onpenenuTenu 2-ro U 3-ro MmopsiaKoB.

3. HaxonuTh MUHOpPHI U anTreOpandecKkue TOTOTHEHUS.

4. Beruucnsate onpeneauTenu 001ee BRICOKOTo MOPsAKa, YeM 3-i ¢ UCIOJIb30BAHUEM Pa3I0KECHHS
M0 CTPOKE (CTOJIOIY) U CBOWCTB OINPEACIIUTEIIS.

5. Haxoautb 00paTHyI0 MaTpuLy.

6. Pemrate MaTpuuHbIe ypaBHEHUS.

7. Haxonuthb perieHue A HEBBIPOKICHHBIX CUCTEM N JTMHEHHBIX YpaBHEHUMN C N HEU3BECTHBIMU
no ¢popmynam Kpamepa, meTojoM 00paTHON MaTpPHUIIBHI.

8. HaxomuTh paHr MaTpHIlbl METOZOM «OKAMMIISIONIMX» MUHOPOB M C IOMOIIBIO DJIEMEHTAPHBIX
npeoOpa3oBaHUM.

9. Pemath cuCTEMBI IMHEWHBIX alreOpandeckux ypaBHeHui metooM JKopnana—I[aycca.

10. Pemate cucTeMbl IMHEWHBIX aNreOpanuecKuX YpaBHEHUH, BbIeIsisl Oa3UCHbBIE IEpEeMEHHbIE U
CBOOO/IHBIE TIEPEMEHHBIE.

11. ITpou3BOUTH TUHEWHBIE ONEPALMU HAJ] BEKTOPAMHU.

12. HaxomuTh MPOEKIINIO BEKTOPA Ha OCh.

13. HaxomuTh KOOPJMHATHI BEKTOPA 110 KOOPMHATAM €ro Hadasia ¥ KOHIIA.

14. TTpou3BoIUTH TUHEWHBIE ONEPALMU HAJ] BEKTOPAMHU B KOOpIUHATAX.

15. BeIUUCHATh CKalsipHOE MTPOU3BEJCHUE PA3HBIMU CLIOCOOAMH.

16. BeUuCnsATh BEKTOPHOE NMPOU3BEICHIE Pa3HBIMH CITOCOOaMHU.

17. BeIYHCISITh CMENIaHHOE IIPOU3BCACHUC 3-x BCKTOPOB, 3aJIaHHBIX CBOMMH KOOPpAWHATAMMU.

18. HaxonuTh miomia s napauiesaorpaMmma u TpeyrojibHuKa, 00bEM mapasuienenumnesna 1
TETpa3/pa, HIOCTPOECHHBIX HA BEKTOPAX.

19. CocTaBnsaTe ypaBHEHHUE NPSAMON Ha MJIOCKOCTH, IPOXOASILIEH Yepe3 ABE TOUKHU.

20. CocTaBiATh ypaBHEHHE IIJIOCKOCTH, POXOALIEH Yepe3 TPU TOUKH.

21. CocTaBiATh ypaBHEHHE MPSIMOM B MPOCTPAHCTBE, MPOXOAIIECH YEPE3 IBE TOUKHU.

22. HaxoauTh paccTosiHME OT TOYKH JI0 MPSIMOI Ha MIIOCKOCTH U B TIPOCTPAHCTBE.

23. HaxoauTe paccTosiHUE OT TOYKH JI0 MJIOCKOCTH.

24. HaxomuTh yroy MeXIy IpSMbIMA Ha IJIOCKOCTH U B TPOCTPAHCTBE.

25. HaxoauTh yros Mexmry psiMOi U TUTOCKOCTBIO.

26. HaxoauTp yros Mexy IIOCKOCTSIMH.

27. CTpouTh Ha IMJIOCKOCTU KPUBBIE BTOPOTO MOPSAKA, 3HAsI UX KAHOHUYECKHUE YPABHEHMS.

28. [IpuBOoAMTH YpaBHEHUE KPUBOM 2-TO TOPsIIKA K KAHOHUYECKOMY BUY C TIOMOIIIBIO
napajuieJIbHOTO IEPEHOCA U TOBOPOTA OCEH KOOPAMHAT, CTPOUTH 3Ty KPUBYIO.
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MATEMATUYECKUI AHAJIN3

29. Haxoauts npesen GpyHKIMH, UCTIONb3YS CBOMCTBA OECKOHEYHO MAIBIX (DYHKITHI.
30. Haxoaute nipenen pyHKIMH, UCTIONB3YS 3aMevaTeIbHbIC TPEIEIbI.

31. Onpenenars HEMPEPHIBHOCTH (PYHKITUH.

32. KnaccudumupoBarh TOYKH pa3pbiBa GYHKIIUH.

33. Ucnonb3oBarh TabaMIly MPOM3BOAHBIX U MpaBuiia 1udhepeHInpoBaHMUs.

34. lupdepenmpoBath CIOXKHYIO QYHKIHIO.

35. Haxoauts nuddepenunan pyHkuuu.

36. Hcnonp3oBaTh nuddepeHnuan Kk npuOInKeHHOMY BEIYHCIICHUIO.

37. HaxoauThk pOU3BOAHYIO (YHKIIUH, 3aIaHHON HESBHO W MapaMETPHUCCKH.

38. Mcnonb3oBath JorapuMuUUecKyro IpOru3BOIHYIO NpHU AU PepeHInpoBaHnN MOKa3aTeIbHO—
CTENeHHON (YHKITHH.

39. Haxoaute nmpousBoaHyt0 U AuddepeHinan BpICIIEro nopsaKa.

40. CocTaBnsiTh YpaBHEHUS KacaTeIbHON U HOPMAJIH.

41. Ilpumenarts npasuiio Jlonurans.

42. HaxoauTh JIOKAJbHBIN SKCTPEMYM B TOUKE.

43. OnpenernsTs BBITYKIOCTh Tpaduka PyHKIINH B TOUYKE.

44. Haxoauth TOYkH neperuda rpaduka GyHKIIH.

45. HaxoauTh acCUMOTOTHI K TpaduKy QyHKIIMH.

46. IIpoBoauTh MONIHOE Hccaen0BaHUE (PYHKIIMHU U CTPOUTH €€ rpaduk.

Il cemecTp:
OVYHKINN HECKOJIBKUX ITEPEMEHHBIX

1. HaxoauTte 4acTHOE U MOJHOE MpUpalieHne GYHKIUH JIBYX IepEMEHHBIE, YaCTHbIE
NPOU3BOJIHBIE (PYHKILIUH JIBYX IEPEMEHHBIX.

2. Vlcrionb30BaTh MOJIHOE TIPUpAIeHHe U MONHBIN auddepeHnnan GyHKIUN IBYX NEPEMEHHBIX B
NPUOIMKEHHBIX BBIUHUCICHUSIX.

3. CocTaBisTh ypaBHEHHS KacaTeIbHON TUIOCKOCTH W HOPMAJTH K TIOBEPXHOCTH.

4. HaxoauTh NpOU3BOIHYIO CII0)KHON ()YHKIIMH HECKOJIBKUX TEPEMEHHBIX.

5. HaxonuTh npon3BOAHbIE BBICIINX NOPSAKOB. Jl0OKa3pIBaTh paBEHCTBO CMELIaHHBIX
IIPOU3BOIHBIX.

6. Haxoautb mpon3BoiHbIE OT (DYHKIINH, 3alaHHON HESBHO.

7. HaxoauTh MpOM3BO/IHBIE TIO HAIPABJICHUIO.

8. HaxomuTh rpaiueHT QyHKIUH.

9. UccnenoBarh Ha SKCTpeMyM (DYHKITHH JBYX ITEPEMEHHBIX.

10. Haxonute Hanbosblllee ¥ HauMeHblIIee 3HaueHus1 (PYHKIUU JIBYX [IEPEMEHHBIX B 3aMKHYTOM
o0nacTH.

WHTEI'PAJILBHOE UICUMCJIEHME ®YHKIMU OJJHOM ITIEPEMEHHOM

11. [IpumeHsTHh TaONMIly HHTETPAJIOB U UX CBOWCTBA IIPU BBIYUCIICHUH HEONPEAEIEHHOTO
WHTETpaa.

12. TlpuMeHsSTh METO] 3aMEHBI TIEpEMEHOH, POPMYITY HHTETPHPOBAHUS TIO YACTSIM.

13. UaTerpupoBaTh paliioHaIbHbIE TPOOH.

14. aTerpupoBaTh UppalliOHAIBHBIEC BRIpaKeHHs. [IpUMEHSATh TPUrOHOMETPHUYECKHE
MIOJICTAHOBKH.

15. Ilpumensts Teopemy I1.JI. YebbimeBa 06 nuTerpupoBanuu auddepeHunaibHoro 6HHOMA.
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16. UaTerpupoBaTh TpuroHoMeTpuueckue GyHKIuu. Mcrnonp30BaTh yHUBEPCATbHYIO
TPUTOHOMETPHUECKYIO IIOJICTAHOBKY.

17. Ucnonb3oBath Gpopmyna HeroTona-JIeitOnuma, hopmyiny 3aMeHbI IEPEMEHHON U HHTETPHPO-
BaHUs 10 YacTSIM B OIIPEEIEHHOM UHTETpaJIE.

18. IlpuMeHsTH onpeAeaEHHbI HHTETPAT K BBIYUCICHUIO TUIOMIAIN TUIOCKON (DPUTYPHI U ITTHHBI
JyTH.

19. HccnenoBath HECOOCTBEHHBIE MHTErPANIbI ¢ OECKOHEUHBIMU MpPEIEIaMU UHTETPUPOBAHUS U OT
HEOrpaHMYEHHBIX (PYHKIMH Ha CXOAUMOCTb. [[puMeHsTh NpU3HaKku CpaBHEHMUS.

JUODEPEHIIMAJIBHBIE YPABHEHUA

20. Pematp quddepeHnmanbHbie ypaBHEHHS C Pa3IeITIONIMHUCS TIEPEMEHHBIMH.
21. Pemats uHeHBIC qudPepeHnanbHple ypaBHEHHS 1-T0 MOpsaKa.

22. Pemate oqHOpOaHbBIE qU(GepeHraIbHbIe YpaBHEHH 1-T0 mopsiaKa.

23. Pemate ypaBHeHUS B OTHBIX auddepeHmanax.

24. Pemats muddepeHnmanbHbie ypaBHEHNUS, TOIYCKAIOIINE TIOHIKEHUE TTOPS/IKA.
25. Pemate imHeiHBIE 01HOpOIHBIE AU (epeHIInaIbHBIC YPABHEHUS C TOCTOSTHHBIMH
K03((HUIIMEHTaMU, UCTIONB3YS XapaKTEPUCTHYECKOE yPaBHEHHE.

26. Pematp JinHeliHbIE HEOJHOPOIHBIE U] depeHIaTbHbIe YPaBHEHHUS C TOCTOSHHBIMU
k03¢ punmentamu. [IpuMeHATs TEOpEMy O CTPYKType OOIIEro pemeHus JIMHEHHOTO
HEO/IHOPOJHOTO ypaBHEHMsI. HaXx0aUTh yacTHBIC PELICHNUS B CIIydae MPaBbIX YacTel
CHENHATBHOTO BHJIA (METO HEOTPEIEIEHHBIX KO (UIIEHTOB).

27. IIpuMeHsTh METO/T BApUAIIMH TPOU3BOJIBHBIX TOCTOSIHHBIX.

28. Haxonuts perienue cuctemsl 1 hepeHInalbHbIX YPaBHEHUH.

KPATHBIE UHTEI'PAJIbI

29. BpIuucnaTe NOBTOPHBIE U IBOMHBIE HHTETPAJIbI.

30. V3sMeHATh NOPSA0K UHTEIPUPOBAHUS B IBOMHBIX MHTErpaiax.

31. [IpoBoANTE 3aMeHY NEPEMEHHBIX B IBOMHOM MHTETpaje.

32. Berauciste ABOWHOW MHTETPAN B OJSIPHBIX KOOPIUHATAX

33. Boruucnare TpoiHble HHTETrpajibl MYTEM CBEJCHHS K TOBTOPHBIM.

34. IIpoBoNTH 3aMEHY ITEPEMEHHBIX B TPOHOM HHTETpale.

35. Beruucnare TpoifHo# uHTErpain B cpepruueckux KOopAnHaTax.

36. Beruncnath miomnaipb miockoi (GUrypsl ¢ IoMOIIbIO0 JBOIHOIO HHTErpaa.
37. Beruucnenue o0bEmMa 3aMKHYTON 0071aCTH ¢ TIOMOIIBIO TPOMHOTO HHTETpaa.

YUMCJIOBBIE PAABI. CTEITEHHBIE PAJIBI.

38. Haxoaute cymmy psna. [IpuMeHsaTs CBOHCTBA CXOMSAIIUXCS PAIOB, HEOOXOAUMBIN MPU3HAK
CXOJIMMOCTH Psiia, TOCTATOYHBIN MPU3HAK PACXOJUMOCTH.

39. [IpuMeHsATh NPU3HAKU CPAaBHEHUS IIPU UCCIIEIOBAaHUN YHCIIOBBIX PAJIOB HA CXOIUMOCTb.

40. IpumensaTs mpu3Hak Jlamambepa. mpH UCCIIeIOBAaHIH YUCIOBBIX PSIOB Ha CXOJAUMOCTb.

41. TlpuMeHATh paAuKaIbHBINA U HHTETPaTbHbIN Mpu3Haku Kommm npu rcciae0BaHuu YMCIOBBIX
PA0B Ha CXOAUMOCTb.

42. TIpoBOUTH OLIEHKY OCTaTKa 3HAKOUYEPEAYIOIIEerocs psa.

43. Ucnonp30Bath mpu3HaK JIeHOHMIIA 1715 3HAKOYEPEAYIOIUXCS PsioB. OnpenensiTh
a0COJIIOTHYIO U YCIIOBHYIO CXOAMMOCTb 3HAKOYEPETYIOIUXCS PSJIOB.

44, HaxoauTh MHTEpBA U PalnyC CXOAUMOCTH. CTENIEHHBIX PAIOB.

45, TIpuMeHsTh TeopeMy 0 HEOOXOAMMOM U JIOCTATOYHOM YCJIOBUSIX Pa3IoKeHUs! QYHKIIUH B P
Tewnopa.

46. YMeTh 3anuchiBaTh (GyHKIMHU B BUjE psna Teitnopa.

31



12.1.3. Bonpochbl 1Jisl NPOBEPKH T0CTHKEHUSI KOMIeTEHIMN YPOoBHs «BiaieTb».
| cemecTp:

JIMHEMHAS AJITEEPA, BEKTOPHASI AJITEBPA. AHAJIUTUYECKASI TEOMETPUSL.

LB (1 2 3) (5 7 0)
. BEIYMCIUTE CYMMY MaTpHII 4 5 6 Hu 6 3 2/

2

5 z) Ha 4HCIIo 5.

1
2. BelaucinuTh ITIPOU3BCACHUC MAaTPULBI (4

3. BBIUUCIuTh MPON3BEICHHE MATPHII (

2 3 40)143
1 -1 2 1 3

1
2 —3).

4. Beranciutb pazHocts AB — BA, rne A = (1 2 ), B = (_4 .

4 -1

5. Haiitu matpuily, TpaHCIOHUPOBAHHYIO 110 OTHOLIEHUIO K JIaHHOM:

2 4 0 5
A:(lﬂﬂs)'

6. Beruncnuts AAT 51 ATA 11 3a0aHHOM MaTpuuel A = (

7. f(x) =2x% —5x + 3,

1 2 1
Haiita f(A),eemA=|—-2 0 3
4 1 -1

8. Beruncauth onpenenuTeis yepes 3aHyJIeHne CTPOK WM CTOJI0IOB
3 5 22
-4 7 4 4
4 9 37
2 6 -3 2
9. Haiitu Matpurry C™", 06paTHYIO K MATPHIIE C = A B 2, €CIH
10 3 34 1
A= B = .
02 1 15 0

10. Pemutn MaTpUYIHOC YPABHCHUC U CACIIATH IIPOBCPKY.

(3 0)-0)
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1 2 3

4 5 6
11. HaifTu panr mMaTpulibL:

/7 8 9

10 11 12

12. Pemith cuCTEMY JTUHEHWHBIX YPaBHEHUM:
a) metogom Kpamepa;
0) MaTpUYHBIM METOJIOM;
B) MeroaoM Kopnana—T'aycca

4%, +5X, +6X5 =19,
X1+ 2X, +3X53=10,
X, +8X, =1.

13. Pemnth MpOU3BOIBHYIO CHCTEMY JIMHEHHBIX ypaBHeHHN MeToaoM JKopaana—I aycca:

[(3x, —6x, — x; +4x, =11,

4x, — x, —6x; +3x, =10,

1 2%+ x, —4x,+ x, =4,
x, —4x, + x3+2x, =95,

8x, —11x, — 6x; +9x, = 26.

14. Haiitu yron mexnay Bektopamu ABu AC, ecim
A(2;2;7), B(0;0;6), C(-2;5;7).
15. BBI4MCIINTS IUIOMAb MAPAIIENorpaMMa, TTOCTPOSHHOT0 Ha BeKTopax a u b .
a=7p-20q,b=p+3q,|p=05.[q =2(pg)=n/2.
16. Jlexar i roukn A(2,4,0),B(2,-2,4), C(1,8,—4), D(2,7,—2) B 01HOIi MIOCKOCTH.
17. Jlansl koopauuathl BepiuuH mupamuasl ABCD @ A(3-2,2), B(L,-31), C(2,0,4), D(6,—4,6) .
Haiitu: 1) mutomans rpanu ABC ; 2) 06bem mupamuasl ABCD ; 3) inHy BBICOTBI ITUPAMUIBI,
OMyILEHHON 13 BepuIMHbI D.
18. Mausl koopaunatel Touek 4(1; 2), B(2; 5), C(-3; 6). Haiitu:
a) ypaBHeHHe cTopoHbl AC TpeyronbHuka ABC;
0) ypaBHeHUE BBICOTHI BH, ee IuHY;
B) ypaBHeHust meauan CCi, A4, Tpeyronsuuka ABC;
r) Touky nepeceuenust menuan CCy, AA1;
n) yron A tpeyronsauka ABC,
e) ypaBHenus ctopoH AD, CD mapamnenorpamma ABCD,;
) KoopanHaThl BepinHbl D napannenorpamma ABCD.
19. CocraBuTh ypaBHEHHE IIJIOCKOCTH OL, IPOXOIALIEN Yepe3 TOUKY

Xx-3 y+2 z-1
2 -3

20. Haiitn paccTosiHME MEX Yy HapaJlIeIbHbIMU NPSMBIMU

X=2 y+1 z+4 X+2 y+4 z-3
0, = = u 0, = = :
2 -1 -1 2 -1 -1

M (1; 0;— 2) U IPSAMYIO C YPaBHEHHEM
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21. VYcraHOBHUTH, NPHUBEACHUEM K KAaHOHUYECKOMY BHIY, KaKyl0 KpPUBYIO 2-TO TOpsSAKA

onpeAeseT Cleayonee YypaBHEHHE: 5x? + 9y2 —30x+18 Y+ 9=0.
Haiitu koopAuHATHI LIEHTpa (BEPILUHBI), TOTYOCH, IKCLIEHTPUCUTET.

MATEMATUYECKHU AHAJIM3

22. Haiitu yka3zaHHBIE IIpeJIeibl, HE MOJIb3YACh MpaBmiioM JlonuTans:

) lim 3x° +7x* - 2x 5) lim 9-x?
a o T e -
X—>+0 5X2 +6X5 -4 x—>-3 2X2 +3x-9
. 3x o X+X 9\
B) M ———— r) im ———— lim|1+—
t V14X —+1-x ) Marcsnax Hw( xj
23. UccnenoBarh GyHKIIUIO HA HEPEPHIBHOCTD:
2
—, ecau X < -1,
X+1

f(x)= 2x%, ecnu —1< x <0,

X, eciu 0 < X <1,

2, eciu X >1.

dx

24. HaliTn mpou3BOIHBIC d— JAHHBIX (YHKIIHIA:

2 .
2) y= X L 6) y = coS x’ B) y:25m6x
x' +3 arctg x
o !/ 14 o
25. Haiitu npou3BoIHbIE Vo Vi (GyHKIMY, 3a1aHHON MapaMeTpU4ECKH:
X=At?+1
t-1 .
Nt? +1
d?y
dx?

, 1) y=(ctgx)™*, m x’y=arcsiny.

11t GYHKIMH: ) y:ctgzx, 6) X=v1-t*, &) y:t2 +1.

26. Haittu — u
X

27. Haiiti HanGonblee i HaUMEHbIIee 3HAUCHUS | (X) =7-3%’ na OTpe3Ke [— 1, 2].
28. CocTaBUTh ypaBHEHMs KacaTelbHOi 1 HopMany K kpusoit Y = f (X) B Touke X = X .
Crenatb ueprex: Y =X~ —2X, X, =2.
29. TIpoBectu mostHOE HccaenoBanue GyHKIUH. [TocTpouTh rpaduk.

y? =(x—4)*(x+1).
30. Haiiti mpenensl GpyHKIMIA 1o ipaBuiy Jlommrans:

. X —arctg x : X 1 o 1-x? . 1-sin2x
a) lim =———== 6) lim 1) ) [im D lim>——s.

X0 x® x—>1 SIN TIX R (7'[ — 4)()2
4
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Il cemecTp:
OYHKINN HECKOJIBKUX ITEPEMEHHBIX

X*—4y
In(1—x*-y?)’

1. Haiiti u moctpouTtsh 001acTh onpeaencHus GyHKuun Z =

2. HaiiT yacTHBIE MPOU3BOIHBIC MIEPBOTO MOPSAAKA QYHKIIMH Z = x2y +xY — y+1.

3. HaiiTu yacTHbie mpOM3BOJHbIE BTOPOTO MOPsiAKa QYyHKIMH Z = In(x2 — y2) . Y6enutncs, 4To

0’z 0%z

OXoy Oy oX

. dz y .
4. Haiitu a,eCHI/IZ:X , TIe x=|nt, y:smt.

5. Beruucautb npubInKeHHO \/ (4, 05)2 + (3, 07)2 .
6. CocTaBUTh ypaBHEHMsI KacaTeJIbHON INIOCKOCTH U HOPMAJIHM K TOBEPXHOCTH
Z=2X* —3Xy + X +5Y sroue M, (L,2).
0z 01
7. Haittu —, —, ecin X3 + 2y3 + 7 —-3xyz-2y+3=0.
OX 0oy

8. Haiitu npousBonnyto ¢pynkuun U = xy223 B TOYKE M0(3, 2, 1) B HAIIPAaBJICHUU BEKTOpPA
M N, rze N(5, 4, 2).

9. Haittn rpaament dymxmm U =tgX—X+3siny—sin®y+z+ctgz s touxe
7T 7T T

Mo 2. %).
4 3 2

10. Haiitu sxcTpemyMm QyHKIMU Z = x® + y3 —6Xy.

. 2 2 .
11. Haittu HanGonbliee n HauMeHsblnee 3HaueHus pynkuuu Z = XY + XY™ + XY B 3amkHyTOH

) 3 1
00J1acTH, OTpaHUYCHHOM TUHUAMH: X = 1, x=2, y= _E , Y =—.
X
UHTEI'PAJIBHOE UCUMCJIEHUE ®VHKIIMU OJTHOM [TEPEMEHHOM
L. 2X —sin 2X
12. BeaucnuTh HeONpeeIEHHBI HHTETPal dx.

Vx? +cos” X
/2
13. BBIUHCIIUTD ONPENENEHHBII HHTErPaT .[(2 —4x)sin 2xdx.
0

14. Beraucnutsb Heonpeaenéunsiii uarerpai | In( x* +4) dx.
p p

2x° —4x%* —8x +17

(x—2)° (x2 —4x+ 5)dx

15. BeruncnuTh HeonpeneaEHHbINA UHTETPAT j
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(1+cos x) dx
1+CosX+sin x

Vo,
oty

2
N XS -4
18. BeruucnuTh HeONpeAeAEHHbIH HHTETpal I — dx.
X

16. BeruucnuTh HeonpeaeAEHHbI HHTETpal .[

17. BoruncnuTh HeolpeieaEHHbINA UHTETPal I

o0
dx
19. BeruucnuTh HeCOOCTBEHHBIM HHTETPAT UM I0KAa3aTh PACXOJUMOCTD: J- 3
xIn’ x
e
2
. X dx
20. Bprancnuth HeCOOCTBEHHBIN HHTETPAJT HITM I0KA3aTh PACXOIUMOCTh: 3
2
0 (X — 4)

o 2
21. BerauciuTh miomans GUrypel, OrpaHU4eHHON TMHUSAMH: Y = (X + l) ) y2 =x+1.

22. BeluucnuTh mwiomaab GUrypsl, orpaHi4eHHON TuHuAMu: I = 2COS(p, r= 6COS(p .

JUODEPEHIIMAJIBHBIE YPABHEHU A

23. Haiitu oOuiee penienue win ooumii uurerpan nuddepeHnuanibHoro ypapHeHus. Pemuts
3agauy Komm.

(3x* —y*)y'=2xy, y(0)=1.
24. Haiitu pemenue 3aaauu Kommu:
Y +xy=00+x)e*y* y(0)=1.
25. Haiitu oOmiee pemienue nugdepeHunaibHOro ypaBHEeHHS: xy’” + y” = \/; .
26. Haiitu obmiee pemenne nuddepennuansaoro ypasaenus: Y +2Y'+5y = 7e**,
27. Haiitu oOmiee perenne nuepeHInanibHOro ypaBHEHHS . y” +y=1g X.
28. Haiitu oOmiee penieHne CUCTEMBl YpaBHEHUI METOIOM UCKITFOUEHUS IIePEeMEHHOM:
X'=5x+2y
y' =2Xx+2y.
KPATHBIE MHTEI'PAJIbBI

29. IlocTpouTh 001aCTh U U3MEHUTH MOPSI0K HHTETPUPOBAHUS
J=xP-2x

idx If(x, y)dy.

30. IToctpouts o6nacts D . PaccTaBuTs mpeensl HHTErpHpOBaHKS B ABOWHOM HHTErpae.
Beraucnuts uaTErpa.

H(9x2y2 +48x3y3)dxdy,meo6nacn, D:x=1, y=x, y=-x°
D

dxd
31. Beruucauth ABOMHOM MHTETpaj B MOJISPHON CUCTEME KOOPAUHAT ”%, rae
X +y

D

o6nacts D 3amana nepasencteamm: X + Y  >1, X +y*<4uny>0, y< X~/3.
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32.

33.

34.

35.

36.

37.

38.

39.

40.

41.
42.

43.

BpruncnuTs TpOMHON UHTETpA: _UI XZdXdde y Tae o0xacTk V orpaHnyeHa NOBEPXHOCTAMHU
\

x=0,y=0,2z=0,xX*+y*+2°=1(x>0,y>0, z>0).

BbraucnauTs miomazas miockoi purypsl, orpaHMu4E€HHOM KPUBBIMHU:

y=X, y=5% x=1.
Haiitu 00bEM Tena, OrpaHUYCHHOTO MTOBEPXHOCTSIMHU:
z=\/16—x2—y2, 62 =x"+Vy°
- n-4

Haiitu cymmy psna .
23: n(n-1)(n-2)
HcenenoBars pst Ha CXOIUMOCTbD: Z ! .
~ninn
0 (_1) n+1

HccnenoBath psijt Ha CXOIUMOCTb. Z

m3n2+2n-1

* Ccosn
HccnenoBath psijt Ha CXOIUMOCTb. Z

& (=1)'n

HccnenoBaTh Ha CXOAMMOCTh 3HAKOUYEPEIYIOIIUNCS PSII: Z

o0 n
. (x—5)
HccenenoBars Ha CXOAUMMOCTD CTEIICHHOW P Zﬁ .
=23 nin°n
Pa3noxuts B cTeneHHON pa GyHKIu0 Y = V27T +X.

Pa3noxuts B crenenHol psag pyHkuuo Y = In(l+ X+ X2) .

1
5

In(1+ 4x
BrruucnuTs onpeneneHHslid HHTErpal _[ ¥ dX ¢ tounoctsio @ = 0,001.

0 X

12.1.4. TunoBblie 3aAaHuUsl 1JII KOHTPOJIBHBIX PadoT

KOHTPOJIBHASI PABOTA Ne 1

TEMA «IMHENHASI 1 BEKTOPHASI AJITEBPA»

1.BeaucauTh OnpenenuTeNh Yepe3 3aHyJIeHNe CTPOK MITH CTOJIOIIOB
3 -5 -2 2

-4 7 4 4
4 -9 -3 7
2 -6 -3 2

2.Haiiti matpurty C™, 0GpaTHYIO K MATPHIE C = A" B 2

10 3 34 1
A= B =
(o 2 1) (1 5 oj

o 2
3.HaiiTu 3HaYeHNUE MHOTOWIEHA f(x) = 3x~ + x -2 OT MaTPHUILIbI

e

n=1 4n—3.
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4.PemTh MaTPUYHOE YPAaBHEHUE
(—4 —11) (—22 7 8)
X =
18 6 -7 -2
5.Pemuts cucrtemy meronom JKopaana - ['aycca
4%, +5X, +6X5 =19,
X1+ 2X, + 3X5=10,
6. Haiitu yron mexay BeKTOpaMu ABu AC
A(2;2;7), B(0;0;6), C(-2;5;7)
7. BeraucauTs miomas napauienorpaMmma, nocTpoeHHOro
Ha BekTopax aun b. a=7p-24,b =p+37q,|p|=05.]a/=2(pg)=n/2

KOHTPOJIBHASI PABOTA Ne 2
TEMA «IIPEJEJIBL. IM®O®EPEHIIUAJBHOE NCYUCJIEHUE @ YHKIIUU OJHOU IEPEMEHHOM»

farctg §/§

3 .2
1. Haiitu y' ans GyHkImy ) = 3 .arccos’ 5x + :
log, arcsin 5x

X =cost+6cos(t/6)

2. Haiiru !
aiite Y, byHKIMH { y =sint—6sin(t/6)

3. Beraucants mpeens:

. 14+2x . Xx+2)"" . o
) lim—— 6>I|m[x—j » lim(eosyx)-

x—1-0 1+ SE x—0 +4 x—0

X
4. IIpoBectu nosHOE HccienoBaHle QyHKIUU Y = T v? U TIOCTPOUTH IpaduK.

5. Borancnuts npesien, nenons3ys npaswito Jomurams: |jm (tg x) .

V1
X——
4

KOHTPOJIbHASI PABOTA Ne 3
TEMA «®HII. UHTEI'PAJIbL. TU®PEPEHIINAJIBHBIE YPABHEHMU S1»

9x® —30x* +28x —88
(x* —6X+8)(x* +4)
2. UccnenoBaTh GyHKIHMIO HA SKCTPEMYM:
z2=x>+8y® —6xy+1
3. Pemmnts 3amauy Komm:
3(xy'+y)=y’Inx, y@)=3

4. YKa3aTbh CTPYKTypy OOLIEro pelieH!s] ypaBHEHUs, HE HaXO/1s
KO3((HUIIMEHTOB €T0 YaCTHBIX PELICHUN:

y©® +2y® = x® + e* cos~/2x + xe*¥? — x%e* sin /2
5. Pemuth ypaBHeHue:

1. BelyncnuThs MHTErpai:

X +£+l dx + y 1_X

= =ty e |0
JXT+yS o Xy X“+y° Yy y
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12.1.5. TunoBbIe TeCTOBLIE 3aJaHUSA
TECT 10 TEME «J/Inneiinas ajareopa»

4

1.Onpenenurens paBeH ...

W o= N =
S O W O
S O = W

5
2
5
)2 2)1 3)5 4)-9

2. ECJ‘II/IA:|:3 l} I/IB:|:1 2i|,TO B-2A=...
-2 0 03

1)12)-19 3) E ﬂ 4) {‘45 g}

3 A 1 3 B 1 2 0
.JlaHbl MaTpUIBI = 5 7 = 31 0

Kakue u3 oneparuii MO>KHO BBIIIOJIHUTh
DA+B  2)4"+B  3)AB 4)BA
4. Kakue u3 MaTpull UMEIOT OOpaTHbIE

2 1 0 01 1 2 3 1 2 3
A=|3 1 B=|0 0 2| C=|0 2 3 D=|2 3 4
0 6 0 0 3 0 0 3 3 57

l)tomeko C 2)AuB 3)BuD  4)Bce marpuiis

2 3
5. Haiitu o6patHyto MaTpuily Az(l 2]

2 -3 2 3 -2 3 2 3
1) 2) 3) 4)
-1 2 1 2 1 2 1 -2
6. Peuts cucremy:
X, —2X, +3X; =6
2X, +3X, —4%x, =-1
3X, —2X, —5X; =—6
1) Her pemennii  2) (2;1;2) 3)(1;-1;2) 4) (0;1;1)

TECT IIO TEME «Js1eMeHTbl BeKTOPHOH a1re0pbl H AHATUTHYECKOH reoMeTpHI»

1) Bekrop d cocraBuser ¢ ocsimu OZ u OY yruet ¥ =60° [ =120° coorBercTBeHHO. Haiitn

ero MPOEKIIMIO Ha OCh OX, eClii | 8 |= 2, eciii yroj ¢ 0CbI0 OX, TYIOM.

1) 2 2)- 2 3)1 4)-1

2) Jlausl n1Ba BexTopa: a ={3,-2,6}, b= {-21,0}. Haiiti koopauHaTel BeKTOpa 2a + 3b.
1) {6412} 2) {0;-112} 3) {0112} 4) {0,-1-12}
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3) Haiitn ypaBHEHHE TIIOCKOCTH, MTPOXOISIICH Yyepe3 TOUKY (1;1;1), NEPIEHIUKYIIAPHO NPAMOI

I x=1_y+1 z
212 4 3
1) 2x+4y+3z-9=0 2) 2x—-4y+3z-9=0 3) 2x+4y—-3z-9=0 4)

2Xx—4y—-3z-9=0

4) Haiitu yron mexny miockoctsMu P i X—2y+z2=4u P, :2X+y+3z2=5.

1) 60° 2) 30° 3) arccos3j§_1 4) arcsin 321

5) Cwmemannoe npousBeaeHue Bektopos a ={2,3,—1}, b= {1,-13}, c={1,2,—1}pasno:
1)3 2)-1 3)1 4)-2

6) IIpuBecTH KpHBYIO K KAHOHUYECKOMY BHIY M OIPEIEIUTh ee THI X° —4X —2y> =0,
1 )mapa6ona 2) rurnep6oia 3) amuric 4) OKpY>KHOCTb

7) Jaust BexTops! a ={2,3,—1}, b= {1,-1,3}. Haiitu [a; b]

1) 8i-7j-5k 2) 81 +7] -5k 3) 8 +7j+5k  4) -8 +7j-5k
8) Ilomaap TpeyroibHUKa, TOCTPOSHHOTO Ha BekTopax a ={2,3,—1}, b ={1-13} paBHa:
1) —“1238 2) % 3) 12 4)24

9) IIpu kakoMm 3HaYeHHH A TIOCKOCTH 2X+4Yy+22—-9=0,
2X+ Y+ Az —9 =0 nepneHuKyIsApHbI?

1)3 2)-4 3)1 4) -2
10) Ipu kakux 3HAYCHUSIX M, N MIpsSIMBbIe XT_l = ll = Z—+1 5 XT_l =Y Z—+1 napasuleIbHbI?
- m
)m=-4n=-2 2) m=4n=2 3) m=-4,n=-2 4 m=4,n=-2

Tect no teme «MHTErpasibHOE HCYHCIEHHE (PYHKIIUH OHOH IEPEeMEHHON»

1.BbrauciuTe HeonpeaeIeHHbBIH HHTETpal _[ Cos 2xdx

a) - 2sin 2x+C; 0) -%sin 2X+C;  B) 2sin2x+C; 1) %sin 2x+C.
2.MHoXecTBO IepBoobpa3HEIX Gyrkmun f (X) = sin > X - COS X nMeeT BN
a) %sin *x+C; 6) -%sin ¥ X +C; B) 3sin® x+C; r) -3sin® x+C.

3. CKoJIbKO pa3 mpuMeHseTcst GopMysia HHTETPHPOBAHUS [0 YACTSAM MTPU BBIYUCICHHH
UHTErpaia I x* - cos 3xdx

a) 1, 06) 2; B) 3; 1) nnanHas GopMmyina HE IPUMEHSCTCS.
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4 TTpaBuibH AIMOHATFHYIO IPOOH X" +1 MO>KHO TIPEJICTABUTH B BHJIC
P yiop Y AP X 1) (X2 +9) P

CYMMBI IPOCTEHIINX IpoOei
A B Mx+ N A C B Mx+N |
a) + + § + + +

(x+2) (x-1? (x*+9)’ (x+2) (x=-1) (x-1? (x*+9)°
A C B D A C Bx+D Mx+ N

B) + + + r) + +
(x+2) (x-1) (x-D> (x*+9) (x+2) (x- 1) (x=1)% (x*+9)

5.3ameHna nepemeHHoi X = 3SiNt MPUBOAWT HHTErpas J.X\/ 9—x%dx K BuLY
a) 9Icosztdt; 0) 27Isintcosztdt ;  B) 9Isintcostdt ;1) -27jsintcosztdt

3

6. OnpeneneHHblid HHTErpall paBeH
I
a) 1; 0) 2; B) 3; r) 4.

3
7. JJaHHBII ONpeIeICHHbI HHTErPaJl I4dx T€OMETPUYECKH 3aa€T IUIOMAb

a) Kpyra; 0) TpeyroibHHKA ; B) MpPSMOYTOJIbHHKA; r) KBajpara.

8. Kaxomy 13 BeIpaykeHU paBHOCUIJICH OIPECIICHHBIA HHTETpaj J. X sin® xdx

—a

a a a
%.[xsin3 xdx ; 6) 2Ixsin3xdx; B) 0; r) jxsin3xdx
0 0 0
9. Inomaas GUTyphl, OTpaHHYEHHOM rpadukamMu GyHKIHHA Y = X* U Y = X°, 9HCIeHHO
paBHa 3HAYCHHUIO OTIPENIEIICHHOTO HHTETpaa

2 1 1 1
a) 2j(x2 =x%)dx;  6) [( —x*)dx; B) [(°=x)dx; 1) 2 [(xX* —x*)dx
1 0 0 0
10. CKOJ’ILKO I/IHTeraHOB B CHCI[yIOH.ICﬁ TPYIIIC ABJISIFOTCA HGCO6CTB6HHLIMI/I,
In x X2 x® +23
dx, | x%dx, dx dx,
I J IX_ I

0

a) 1; 0) 2; B) 3; r) 4.

Tect o Teme «Paann

> (1 1
1. Haiit cymmy pana - —
yMMY'D ;[n n+2j

3 11 5
D= 2= 31 4=
)2 )6 ) )6

2. Bribepure mogxonaIiuii IIpU3HAK IJIsI MCCIeI0BAHUS Psaa

1) ITpmsuax Jamambepa
2) Panmkassubri npusaak Kommm
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3) Ilpusuax Jle#buuma

4) VnTerpaspHBIN IpusHAK Komm

3. Bribepure momgXomAIIuMi A1 JAHHOTO PAA Z\/ﬁ sin2—1 PsI CpaBHEHUS
~ n°+n+

p Yyl o9yl gyl Hy

n \/ﬁ n=1

%

1
00 _1 n
4. Haiitu cymmy pa,uaz ) ¢ TouHocThI0 0,1:

2 1 7
1)-= 2)—= 3)-— 4)-0,3
3 3 8

0 (X _ 5)I’1
5. VKakuTe pagmyc CXOQUMOCTH CTEIIEHHOTO psiaa _Zm
=1 n-+

1

D1 23 3)3 4)9

0 n

6. Yraure d)YHRI_[I/IIO, pasiioxreHue ROTOpOfI B pAn MaRJIOpeHa, uMeeT BUI: Z_I
-1 N

1)e* 2e* 3)cosx  4)cos(2x)

12.2. OueHouHbIe cpecTBa AJs NPOBeIeHHs MPOMEKYTOUYHOIH aTTeCTALMHU CTY/IEeHTOB
10 TUCUMILINHE
12.2.1. Ilpumep O6usera—tecta (3auer 1 cemectp)

1. JTaHbI MaTPUIIBL:

1 -3 3 -2 -1 10 =
A:(2 _4], B:(S _4 _7} C=/3 1 -5
- I 6 4 -8

HpOI/ISBCI[CHI/IH KaKHuX MaTpuil CYH_IGCTBYIOT?

a) ABu AC; 6) ABuBC; B)BAuBC; 1)BAuAC.

2. V3 mpenctaBieHHBIX HW)KE YpPaBHEHHWH YKaXHTe o0Iee ypaBHEHHE MpsIMON Ha
IUIOCKOCTH:

X

a) y=kx+Db 6) AX+By+C =0 ;[)—+X=1.
a b

)X_XO Y=Y, XImt+X0,
B = r
m n y=nt+y,
3. YcTaHOBHTE COOTBETCTBHE MEXK/y YPABHEHHEM M THIIOM KPHBOM BTOPOTO MOPSIIKA:
1) X2 =2 )Y a) runepoona
2 y2
2) — — b—2 =1 6) mapaboua, ocb cumMmmeTpuu Ox
a
3) y2 = 2pX B) mapaboia, ock cummerpuu Oy
T') SJUTHIIC

OrtBer 3amnucats B ¢popmare: 1—a, 2—0, 3—B.
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4. Cpenu mnpeacTaBiICHHBIX HWKE YpPaBHEHMM YKaXHUTE IapaMETPUUYECKUE YPABHEHMS
IIPSIMOM B IIPOCTPAHCTBE:

X=X, Y=Y L—1,

a) AX+By+Cz+ D=0 0) = =
m n p
X=mt+X,, B c D -0
X + +C,z+ D, =0,
B)§+X+£:1 nay=nt+y,, n A YT '
a b c Ax+B,y+C,z+D, =0.
Z=pt+z,
5. Yron mexay mpamoii 3 Y =N+ Yo, u muockocTeio Ax+By+Cz+D=0
z=kt+ 2z,
HaxoJAT 1o Ghopmyie:
) sing m-A+n-B+k-C 5) COS m-A+n-B+k-C
a = , = )
Jm? +n? + k2 Jm?2 +n? + k2
s sin Im-A+n-B+k-C|
B Q= ;
Jm? +n% +k? /A% + B? +C?
Im-A+n-B+k-C|
r) COS@ =

Jm2+n?+k? A2 +B2+C2

6. Haiite onpenenenne 6eckonedrno manoi ynkunu f (X) B rouke X, Ha s3bike

€ — 0. B oTBete YKa)KUTC IMOCJICAOBATCIIBHOCTD IIGT]':I]f)éX HOMEPOB OTBETOB. HaHpHMep,
1,2,3,4.

®yukuus T (X) nHaswiBaeTcs GeckoHeuHo Masioif B TOUKe Xy, eciu QyHKIHS OmpejeneHa

B HEKOTOPOH OKPECTHOCTU TOUYKU X, 38 MCKIIOUEHHUEM, OBITH MOXKET, CAMON TOUYKU X, U

1) Ve>0 2) Vo >0 3)de(8) >0 4)35(e)>0
5) 0<|x—%|<e 6 0<|x=x|<d(e) n|f()<e 8|f(X)|<s

7. Jlee Oeckoneuno Gombmme ¢ynxkimn @ (X) u F(X) B Touke X, ABISIOTCS

OKBHUBAJICHTHBIMH, €CJIN:

a) lim ——= a(x) =0 6)I|mﬁ=0
% B(X) % [(X)
a(x) : _
B) XILanO 200 =1 r) XILrpo a(x)- p(x)=0.
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8. Ecim pynkumst Y = f (X) onpenenena B Touke X, u numeer snauenne pasuoe f (X)),

CYILIECTBYIOT OJJHOCTOPOHHUE IIPENIEIIbl PABHbIE lim f (X) =Au lim f (X) = B, npuuem

X—=>Xg—0 X—=Xp+0
A#B , TO
a) Xy - TOYKa pa3pbIBa IIEPBOro poJa, pa3pblB YCTPAHHUM;

0) X, — TOUYKa paspbiBa BTOPOrO POJIa;
B) X, — TOYKa HENPEPHIBHOCTH;

r) X, — TOYKa pa3pbiBa [IEPBOI0 POJIa, Pa3phbiB HEYCTPAHKM.

2
9. IIpousBonHas pyHKIMH ) = e paBHa:

a) y' = X :6) Y = 2e* B) Y = 2X€X2;r) y' = 2xe".
10. Bropas npousBoanas ¢pyHkuun Y = SiN 2X pagHa:
a) ' =4sin2x;6) y' =-4c0s2x;s) Yy’ =-2sin2x;r) y" = —4sin 2X.

12.2.2. Ilpumep 6uteTa (3K3aMeH 2 ceMecTp)

1. JIHAY c noctossHHBIME K03(PHIIMEHTaMu CO CHEIUAIbHOM MPaBOil YacThIO.

© 3 02
2. BbrauciauTs UHTErpasn J X~ ~10x" +16x+20 dx.

3 (X2 +4x+8)(x—2)*
3. Jloka3aTb paBEHCTBO CMELIaHHBIX MPOU3BOAHBIX BTOPOI0O MOPSAKA, €CIIU

f(xy)=y>*™".

HOJ’IHI:IfI (1)OHI[ OILICHOYHBIX CpeI[CTB JJISA KOHTpOJ'ISI OCBOCHHUS AUCHUIIIINHBI pa3M€HI€H B
OaHKe BOIIPOCOB JIaHHOTO Kypca auciuiuinHbl B eLearning Server 4G SUOC HI'TY no aapecy
https://edu.nntu.ru/subject/index/card/switcher/programm/subject id/1117
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YTBEPXIAIO:

Hupekrop uncrturyra UTC

O 202 T

Jucr aAKTyaJIu3anuu paﬁoqeifl NnporpaMmbl TUCHUIIIMHBI

« »
WHJIEKC 10 y4eOHOMY IUIaHy, HANMEHOBaHHE

JUTSL TIOJITOTOBKY OaKajaBpoB/ CIECIMATMCTOB/ MarucTpoB
Hamnpagnenue: {mudp — Ha3BaHue}

HamnpaBieHHOCTB:
dopma 00yueHuUs
['ox Hauana MOATOTOBKHU:

Kype
Cemectp

a) B pabGouyro nporpamMmy He BHOCATCS u3MeHeHHs. [IporpaMmMa akTyanu3upoBaHa Jyist

202 r. Havaja MmoJroTOBKH.

0) B paGouyro mporpammy BHOCSITCS CIAEAYIONINE U3MEHEHUS (yKa3aTh Ha KaKoM roj

Hayaja MOATOTOBKH):
1) ;

)
Pazpaboruuk (u):

(®UO, yueHas cTeneHb, yueHOE 3BaHHUE)

«_» 202_ 1.
PaGouas nporpamma nepecMoTpeHa 1 0JJ00peHa Ha 3aceaHnuu Kadeapbl
npotokos Ne OT «__ » 202_ 1.
3aBeayrouit kadenpoit
JIucT akTyaM3anuu NPUHSAT HA XpaHeHHe:
3aBenyromuii BeITycKaromiei kadeapoi (raumenosarue) « » 202_ 1.
Meroanueckuii otaen YMYVY: « » 202_ .
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