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PabGouast mporpamma mucturmimHbel «Beicmas marematuka». Hampasnenue moarotoBkum 24.03.02
CucteMbl ynpaBieHHUS JIBHKCHHEM W HaBuraius, npoduis: «LludpoBbie cucTtembl ynpaBieHUS U
HaBHTranus OecruiaoTHRIX ammapatoBy / O. FO. EBgoknumoBa — M.: UMIID um. A.C. I'puboenosa. — 22c¢.

PaGouas mporpamma BbICIIEr0 O0pa30BaHHMsS COCTaBJI€HAa Ha OCHOBaHUHM  (elnepaibHOTro
roCy/IapCTBEHHOI'O 00pa30BaTEJIbHOIO CTaHAapTa BBICHIET0 O0pa3oBaHHUs — OakanaBpuaTr IO
HanpasJieHUIo 11oaArotoBku 24.03.02 CucteMsl ynpaBiieHUs JBUKEHUEM U HaBUTALMsl, YTBEPKIEHHOTO
npuka3zomM MuHucTepcTBa 00pa3oBaHus u Hayku Poccuiickoit deneparnuu ot 5 deBpans 2018 . Ne 72
(¢ m3menenusimu ot 26 HOsOps 2020 r., 8 despans 2021 r.); IlpodeccruonanbHOro craHgapra
«CrenuaiucT 1O  HAyYHO-UCCIIEAOBATEIBCKAM W ONBITHO-KOHCTPYKTOPCKUM  pa3paboTKam»,
YTBEPKJICHHBIN NpuKazoM MuHUCTEpCTBa TpyJa U colMaibHOM 3amuThl Poccuiickoit denepaunuu ot
04.03.2014 Ne 121 (3apeructpupoBan MunHmcrepcTBoM toctuiun Poccuiickoit denepanmu 21 mapra
2014 rona, peructparronHbiii Ne 31692).

Pazpabotunku: 0. 10. EpntokuMoBa, crapiinii 0pernoaaBaresb

OTBETCTBEHHBIN PEIICH3EHT: O. A. JleBuueB, KaHAMAAT BOCHHBIX HAYK, TOIEHT,
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OTBETCTBEHHBIN PELIEH3EHT: A. M. Cokos0B, KaHAUAAT TEXHUYECKUX HaYK,
npemnojasarenb BoeHHoM akagemMun PakeTHBIX BOKWCK
CTpaTernyeckoro HasHaueHus umenu llerpa Benukoro

Pabouas nporpamMMa JHCHUMIUIMHBI pacCMOTpeHa M OJo00peHa Ha 3acelaHuu Kadeapbl CUCTEM
yIIpaBJICHUS IBWKeHHEM U HaBurauuu 17.12.2025r., mporokon Ne6

3aBenyrouiuii kadeapoit /E.A. 3ubuposn
(moamuce)

CormacoBa”o 0T OUOINOTEKHU / O. E. Crenknna
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Paznen 1. Ileqn u 3a1a4u 0CBOEHUA TUCHUILIHHBI

HCHBIO OCBOCHUA JHUCIUIIIINHBI «BriclIas MaTreMaTHKa» SBIISETCS HU3YUCHUC OCHOBHBIX
MaAaTEMAaTHYCCKUX HOHHTHﬁ, HX B3aMMOCB3H M Pa3BUTHUSA, 4 TAKXKC OTBCHAIOIHUX UM MCTOOOB pvaéTa,
HCIIOJIb3YCMBIX IJISA aHaJIn3a, MOACIUPOBAHUA U PCIICHUS NPUKIIAAHBIX 3a/1a4.

33,[[8‘11/1, pe€acMbI€ B XO0A€ OCBOCHUS IMTPOrpaMMbl JTUCHUIITIMHBL: Pa3BUTUC aAJITOPUTMHUYCCKOI'O U
JIOTMYCCKOI'0 MBIIJICHUA CTYACHTOB, OBJIAJICHUC METOAaMU UCCIICAOBAHNA U PCIICHUA MAaTCMATUYCCKUX
3aaa4, BBIpa60TKa Y CTYACHTOB YMECHUSA CaMOCTOATEIIbHO paCIIUPATh, CBOUM MaTEMAaTUYCCKHUEC 3HAHUA U
IMpOBOAUTD MaTeMaTHUECCKUM aHaIu3 MMPUKJIAAHBIX 3a1a4.

Pasznes 2. [linanupoBanne pe3yjbTaToOB 00y4YeHHS 10 TUCUHUIJIMHE, COOTHECEHHbIE ¢
IJIAHUPYEMBIMHU Pe3yJ1bTATAMH OCBOEHHS 00Pa30BaTeIbHOI NPOrPaMMBbl

Kox NHaukaTopsl 10CTHKEHUSI KOMIIETeH MU
KOMITET ®opmyJIHpOBKA (st IUIaHMPOBAHHUS PE3YNbTATOB 00y4eHus Mo dIeMEHTaM
J— KOMIIeTeHIIUH 00pa3oBaTeNbHON MPOTPAMMBI U COOTBETCTBYIOIUX OLIEHOYHBIX
CPEJICTB)

OIIK-1 | Cnocoben OIIK-1.1 3HaeT OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYUHBIX
MIPUMEHSATH TUCIUIUIMH B IPO(ECCHOHATBbHOM  JIEATENbHOCTH, METOJbI
€CTECTBEHHOHAyYH | MAaT€MaTH4YECKOr0 aHajau3a U MOJEIUPOBAHUS, TEOPETUUECKOTO U
bl€ U AKCIIEPUMEHTAIILHOIO UCCIIE0BAHMS
obmennxkenepusie | OIIK-1.2 Ymeer MCII0JIb30BaTh 0a3oBbIC 3HAHUS
3HAHUS, METO/IbI €CTECTBEHHOHAYYHBIX  JUCHUIUIMH B  TIpodeCcCHOHaIbHOU
MaTEMaTUYECKOI0 | JIEATEIbHOCTH, MPUMEHITh METOJIbl MaTEMaTHYECKOIo aHajlu3a U
aHaiau3a u MOJEIIUPOBAHUSA,  TEOPETUYECKOTO M  IKCIIEPUMEHTAIBHOIO
MOJIEJIMPOBAaHUS B | MCCIIE0BaHUs
npodeccuonansuo | OIIK-1.3 Brnageer HaBbIKaMu UCIIONIB30BAaHUS 3HAHUN
51 €CTECTBEHHOHAYYHBIX JUCLUUIUIMH B IPO(ECCHOHATIBHOM

JIEeATEIbHOCTH, IPUMEHEHHSI METOJI0B MaTEMAaTUYECKOI0 aHau3a U
MOJIETTUPOBAHUS, TEOPETUYECKOTO U SIKCIIEPUMEHTAIILHOTO
MCCJIEIOBAHMS

Pa3nes 3. MecTOo IMCHUILIMHBI B CTPYKTYpPe 00pa30BaTeJIbHOM IPOrpaMMBbl
Hucnunnuna «Beiciias MaTeMaTukay u3ydaercs B 1 U 2 cemecTpe, OTHOCUTCSA K 00s13aTebHOM
gactu bnoka b.1 «/luciummunsl (Moaynn)», oOpa3oBaTeNbHOW NPOrpaMMbl IO HAalpaBlICHUIO
noarotoBku 24.03.02 Cuctemsl ynpaBieHUs ABM>KEHUEM U HaBUraus, npopuis: «{udpossie cucteMsl
yIIpaBJICHUS U HaBUTAIUs OECIIMIIOTHBIX aIapaToB»

Pa3nen 4. O0beM (TPyA0EMKOCTB) M CIHHIIIHHBI
(0o0masi, mo BuAaM y4eOHOH padoThl, BUAAM NMPOMEKYTOYHOH ATTECTALMH)

TpynoeMKoCcTh JMCHUIIIMHBI M BU/IbI Y4eOHOM HAIPY3KHU

HA 04HOI1 hopMe 00yUeHH S

IMpaktiu |  Kypcosoe | Camocto TeK}’ Konrpors,
YA | IPOMEKYTOY
3.€. Htoro Jlexnuu €CKHe MPOEKTUPOBA | ATEJIbHAsA
KOHT Hasda
3aHATUA HUEC pa60Ta
pOJIH aTTecTarns
Cemectp 1
4 144 32 32 a4 DK3amMeH
36
Cemectp 2
36
4 144 32 32 44
DK3aMeH




HToro mo fucuuninHe

8 288 64 64 | 88 | | 72
HA 04YHO0-3204HOM Gopme 00ydyeHHs
[IpakTuyu KypcoBoe Camocro TeKY Kowrposts,
Ui | IpPOMEXYTOY
3.€. Hroro Jlexuuu | eckue IIPOCKTUPOBA | ATEIbHASA
KOHT Has
3aHATUA HUE paborta
poiib | arTecTanus
Cemectp 1
4 144 12 12 84 Drsamer
36
Cemectp 2
36
4 144 12 12 84
DK3aMeH
HToro no pucuuniainHe
8 | 288 | 24 24 | | 168 | | 72
TemaTu4yeckuii NJIaH TMCUUNIMHBI
Ounas popma 00yueHus
Paspgenst / TeMmbl Jlexuuu | Ilpaktuue | Camocros | Texkymmuit | KoHTpo:s, Bcero
CKHe TelbHasE | KOHTPOJIb | IPOMEXYT 4acoB
3aHSATHUS pabota ouHas
aTTecTanu
S
Cemectp 1
Pa3nes 1. DieMeHTHI TeOpUM Mpejieia.
Tema lv.l. OyHKUIUHU U 8 8 11 27
UX CBOWCTBA
Tema 1.2. [Ipenen 8 8 11 27
I10CJIEZIOBATEILHOCTH.
Tema 1.3. I[Ipenen 3 8 11 97
GyHKIMH.
Tema 1.4.
HemnpepsiBHOCTH 8 8 11 27
GbyHKIIH.
JK3aMeH 36 36
utoro 3a 1 cemectp 32 32 44 36 144
Cemectp 2
Paznen 2. Duementsl AuddepeHunaabHOr0 HCHNCIEHUS.
Tema 2.1. Ilousarue
IIPOU3BOJIHOM U 4 4 ) 13
g depeHnmana
Tema 2.2. [IpaBuna 4 4 5 13
muddepeHIpOBaHUSL
Tema 2.3. HEI/IMeHeHHe 4 4 5 13
ITPOU3BOTHOM
Tema 2.4. DxcTpeMyMbl
(ymxan. 4 4 5 13
HccnenoBanue
GyHKIHU.

Paznen 3. DiieMeHTHI HHTErpaJIbHOTO HCYHCJICHHS.

4




Tema 3.1.
Heonpenenennniit 4 4 6 14
MHTErpal
Tema 3.2.
OmnpeneneHHbIi 4 4 6 14
UHTErpal
Tema 3.3. [Ipunoxxenus
OTpEJICTICHHOTO 4 4 6 14
MHTErpaia
Tema 3.4. [lonsTue o
(G YHKIMSIX HECKOJIBKUX 4 4 6 14
IIEPEMEHHBIX.
JK3aMeH 36 36
UTOTO 3a 2 CEMECTp 32 32 44 36 144
HTtoro 64 64 88 72 288
OuHo-3a04Hasi popma oOyueHust
Paspgenst / TeMmbl Jlexuuu | Ilpaktuue | Camocros | Texkymmit | KoHTpo:s, Bcero
CKHe TelbHasE | KOHTPOJIb | IPOMEXYT 4acoB
3aHSATUS pabota OuHas
aTTecTanu
S
Cemectp 1
Pa3nesn 1. DiieMeHTHI TEOPUM Mpejieia.
Tema 10.1. DyHKIMHU U 5 2 21 o5
WX CBOWCTBA
Tema 1.2. [Ipenen 5 2 21 o5
MOCJIEIOBATEIHLHOCTH.
Tema 1.3. [Ipenen 4 4 21 29
byHKIHN.
Tema 1.4.
HenpepriBHOCTB 4 4 21 29
byHKIIH.
JK3aMeH 36 36
utoro 3a 1 cemectp 12 12 84 36 144
CemecTtp 2
Pasnea 2. DaemenTsl A PepeHnnaJIbLHOro HCYHCICHHUs.
Tema 2.1. Ilousarue
IIPOU3BOJIHOM U 2 2 10 14
g depeHnmana
Tema 2.2. [IpaBuina 5 5 10 14
muddepeHIpOBaHUSL
Tema 2.3. HIBI/IMCHGHI/IG 2 10 12
ITPOU3BOTHOM
Tema 2.4. DxcTpeMyMbl
(ymxan. 2 10 12
HccnenoBanue
GyHKIHU.
Paznen 3. DiieMeHTHI HHTErpaJIbHOT0 HCYHCJIEHHSI.
Tema 3.1.
Heonpenenennsrit 2 11 13
WHTErpal




Tema 3.2.
OrnpeneneHHbIi 2 11 13
MHTErpal
Tema 3.3. [Ipunoxenus
OTIPEICTICHHOTO 2 2 11 15
WHTETpaa
Tema 3.4. [lonsaTue o
(bYHKIHSAX HECKOIBKUX 2 2 11 15
MIEPEMEHHBIX.
JK3aMeH 36 36
HUTOTO 32 2 CEMECT] 12 12 84 36 144
Hroro 24 24 168 72 288
CTpyKTypa u coep:KaHue THCIUTLITUHBI
I‘D‘i HanmeHoBaHMe pa3jae/ioB U TeM Conepxanue TeMbl
Cemectp 1
Pa3nen 1. DineMeHTHI TeOpUM Mpeaea.
1 Tema 1.1. ®ynkuuu u ux [Monsarue Gynkun. ['papux pynkumu. OCHOBHBIE
CBOICTBa pIeMEHTapHbIE PYHKITHH.
Tema 1.2. [Ipenen [Ipenen nocnenoBarensHocTu. [Ipenen MOHOTOHHOM
MOCIIEI0BATEILHOCTH. Mocle0BaTeIbHOCTH. beckoHeuHo Mambie
2 MOCJIeI0BaTeIbHOCTH. beckoHeuHO OobIme

IOCJICO0OBATCIIBHOCTH, UX CBA3b C 0eCKOHEUYHO MaJabIMH. YHco
€.

Tema 1.3. I[Ipenen pyHxuum.

[Ipenens! GpyHKIUH (B TOM YKCIIE€ OAHOCTOPOHHHUE).
beckoHeuHO Malibie M 0eCKOHEYHO OoubIIre ()yHKIIHH.
Apudmernueckue 1eHCTBUS ¢ IpeaeIaMu

Tema 1.4. HenpepbIBHOCTH
GbyHKIHN.

HenpepbIBHOCTH B TOUYKE (B TOM YHCIIE OJJHOCTOPOHHSISA).
Knaccudukanus Touek paspbeiBa. HenmpepbIBHOCTE OCHOBHBIX
pIIeMEHTapHbIX QYHKIMNA. ApudmeTnueckue JecTBus C
HenpepbIBHBIMU QyHKIMSAMU. HenpepbiBHOCTH 00paTHOM
¢ynkuuu. Teopema 0 HEMPEPHIBHOCTU 3JIEMEHTAPHBIX
(dyHkui. Bepxuss (HWKHAA) TpaHb QYHKIMH.

Cemectp 2

Pasnen 2. Dnemen

ThI AU PepeHnATbLHOI0 HCYUCICHH.

Tema 2.1. [TonsTHE TPON3BOAHON
u auddepenHunana

Onpenenenne npon3BoHON. [Ipon3BoiHbBIE OCHOBHBIX
preMeHTapHbIX QyHKIMMA. ['eoMeTpruyeckuili 1 MEXaHUUECKHI
CcMBbICH pou3BoAHOM. KacarenpHas 1 HOpMallb K rpaduky

(byHKIIH.

Tema 2.2. [IpaBuna
g depeHIIMpOBaHUS

[Ipon3BOAHBIE CYMMBI, IIPOU3BEACHUSA U OTHOLLIEHUS JBYX
¢dynakuii. [IpousBoanas cynepnosuiuu. [IponsBonnas
oOpatHo# ¢yHKuMU. [Tpon3BOHBIE BHICIIUX MOPSIIKOB.

Tema 2.3. [Ipumenenue
IIPOU3BOIHOMN

[TpaBuno Jlonurans. ®opmyna Teinopa. Ycinosus
Bo3pacTaHus U yosiBaHus QyHkuun. Teopema Poms. Teopema
Jlarpanxa. Teopema Komn.

Tema 2.4. DxcTpeMyMbl QYHKITUH.
Uccnenoanue GhyHKIINA.

Touku 3xcTpemyma. Teopema depma. BeIykiiocTs,
BOTHYTOCTb, TOUKHU Nepernoda rpaduka GyHKIUU. ACUMOTOTHI

rpaduka GyHKIUH.

Pa3nes 3. DiieMeHThI HHTEIPAJIbLHOI0 HCYHMCIICHHS.

Tema 3.1. Heonpenenenusiii
UHTErpal

[lepBooOpasHas u HeomnpeaeneHHbIH uHTerpai. Tabnuma
OCHOBHBIX HHTETpaIoB. JIMHEHHOCTh HEeONpeaeIeHHbBIX
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MHTETpalioB. 3aMeHa nepemMeHHoro. MurerpupoBanue mno
YaCTSIM.
Tema 3.2. OnpenesieHHbII OnpeneneHHblid HHTErpall, €ro reOMETPUYECKUM CMBICII.
10 |HHTErpan DyHKINH, UHTErpUpyeMble Ha oTpeske. Popmyna HeroToHa-
JleiitOHuIa. 3aMeHa MepeMEHHOM B OIIPEIeJICHHOM HHTETpasle,
WHTETPUPOBAHUE T10 YACTSIM.
11 Tema 3.3. [Ipunoxxenus Brruucnenue miomaaei ¢uryp. Berancinenue o0beMoB TeI.
OIIPENIEJICHHOI'0 UHTETPAJIA JInuHa mIocKkoi KpuBOK.
Tema 3.4. [lonsarue o pynknusax |Onpenenenue. [ 'eomeTpuueckoe n3o0paxeHue.
12 | HeCKONBKUX MMEPEMECHHBIX. HemnpepbIBHOCTS.
4.YacTHble MPOU3BOJIHBIC.

3aHATHA CEMHUHAPCKOIO THIIA
(ITpakTHYecKHe 3aHATHS)

OO01re pekoMeHAalNy 10 NOAr0TOBKE K CEMUHAPCKUM 3aHATUAM. [Ipu moaroroske k padboTe BO
BpeMsl IPOBEACHUS 3aHATHM CEMHHApPCKOIO THMA CleqyeT OoOpaTUTh BHUMaHME Ha CIeIyrolue
MOMEHTBI: Ha TPOIIECC MPEIBAPUTEIBHON IMOATOTOBKH, Ha PabOTy BO BpeMs 3aHATHS, 00pabOTKy
IIOJIyYEHHBIX pe3yJbTaTOB, HCIpaBIEHUE NOJIY4YEHHBIX 3aMedaHuil. IlpeaBapurenbHas MoAroToBKa K
y4eOHOMY 3aHSATHIO CEMHHAPCKOTO THIIA 3aKII0YAaeTCsl B M3YYEHHUH TEOPETHYECKOro Marepuaia B
OTBEICHHOE I CAMOCTOSATENIbHOM paboThl BpeMsi, 03HAKOMJICHUE C MHCTPYKTUBHBIMU MaTEpUaIaMu C
1LIeJ1bI0 OCO3HAHUS 3a/1a4 3aHATHA. PaboTa BO BpeMs IpOBEACHUS 3aHITHUSI CEMUHAPCKOT0 THIIA BKIIOYAET
HECKOJIbKO MOMEHTOB: a) KOHCYJIbTHPOBAaHME OOY4YalOLIMXCS IMpenojaBaTelsiMU C  LEIbI0
MIPEOCTABIICHUS MCYEPIIBIBAIOIIEH HH(OpMAIH, HEOOXOIMMOM IJI1 CaMOCTOSITEIILHOTO BBITIOTHEHUS
IIPE/UIOKEHHBIX TpernojaBaresieM 3ajad, 0) caMOCTOSITEIbHOE BBINOJHEHUE 3aJaHUN COIJIACHO
0003HaYeHHOH y4eOHOI MPOrpaMMON TEMaTHKH.

Pa3jnen 1. DiiemeHnTHI Teopuu npeaesa.
. OyHKIIMH U UX CBOMCTBA.
. I'paduk pynkuuu
. IIpenen nocie10BaTeIbHOCTH.
. MeTo/1bl BEIUMCIIEHUS TIpeJieNa MOCIeI0BATEIbHOCTH.
. Ipenen pynkuun.
. DKBUBAJICHTHOCTh OECKOHEYHO MaJIbIX.
. 3amedarTenbHbIe TTPEICIIbI.
. HenpepbIBHOCTB.

O~NOO O WN PP

Paznen 2. dnemenThl A depeHINAIBLHOTO HCYHCTICHHS.
1. IlpousBoanas u quddepeHnnar.
2. IIpou3BOoHBIE CIIOXKHOM U NTapaMeTpUiecKku 3aJaHHoi GyHkmii. Jlorapudpmuyeckoe
b depeHIMpoBaHUE.
. IlpousBoaHbIe U qudepeHIratbl BBICIINX MOPSAIKOB
. [IpaBuno Jlonurans. ®opmyna Teinopa
. DKCTpEMYyMbI, aCUMIITOTHI, HAauOOJIbIIIEe U HAMMEHbIIee 3HaYeHUs QyHKIIUN
. [TomHOE MccaenoBanmre QyHKIIUN.
. PU3MYECKUN U TEOMETPUYECKUN CMBICII IIPOU3BOIHOM.

~NOo O bhWw

Pazjen 3. DiieMeHTHI HHTErpajibHOI0 HCYUCICHUS.
. HeonpeneneHHb1il MHTETpa.
. 3amMeHa IepeMEeHHOM B HEOIIPEEIICHHOM UHTErpalie.
. IHTErprpOBaHue MO 4aCTAM.
. MaTerpupoBanue parimoHaIbHbIX (QYHKITHI.
. UHTerpripoBanne UpparMoOHATIbHBIX U TPUTOHOMETPUIECKUX (QYHKITUN
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6. Beruucienue onpeeneHHOro HHTeTrpaia

7. IlpunosxeHus onpeaeseHHOro NHTErpana

8. UacTHbIC TPOU3BOIHBIEC 1-TO M BHICHIMX MOPSAKOB

9. I'paguent. [IpousBoaHas no HampasieHuto. KacarenbHas IIIOCKOCTh

Pa3nes 5. YuyeOHo-MeToqMYeCKOe 0OecniedeHHe CAMOCTOATEIbHOI padoThl 00y4aOLINXCH
10 JMCUHUIIHHE

Hapsiny ¢ ureHuem JIeK1uil 1 IpoBEIEHUEM CEMUHAPCKUX 3aHATUN HEOTHEMIIEMBIM 3JIEMEHTOM
y4eOHOro Ipolecca sIBISETCs camocmoamenvhas paboma. I1pu caMoCTOATENBHOM paboTe JOCTUTaeTCsl
KOHKPETHOE YCBOEHHME Y4eOHOro MaTepuasa, pPa3BHBAIOTCS TEOPETHUECKUE CIIOCOOHOCTH, CTOJIb
Ba)XHbIC ISl YCHEIIHOW TOATOTOBKM M 3aIIUTHI BBINIYCKHOW paboTel OakanmaBpa. Dopmbl
CaMOCTOSITENIbHONH palboThl, 00y4aeMbIX MOTYT ObITh pa3HooOpa3HbIMH. CaMocTosiTenbHas paboTa
BKJIFOUACT: H3y4EHUE JIUTEPaTypbl, BeO-PECypcOB, OLEHKY, OOCYXIEHHE U PELEH3UPOBaHUE
nyOJIMKyeMbIX CTaTed; OTBEThl Ha KOHTPOJbHBIE BOINPOCHI, PELICHHE 33Jay; CaMOTECTHMPOBAHUE.
BrimonHenue Bcex BUOB CAMOCTOSATENBHOM pabOThI YBSA3BIBACTCS C U3YUEHHUEM KOHKPETHBIX TEM.

CamocrosiTeibHas padora

HaumeHnoBaHue pa3ae/ioB/TeM Bujbl 3aHATHIH 1J151 CAMOCTOATEIbHONH PadoThI
Pasnea Nel «JuemeHTBI - YCBOEHHME H3Y4aeMOIO MaTepuaja 10 PEKOMEHIYEeMOMU
TEOPHH Ipeesia y4eOHOH, y4eOHO- METOIMYECKON W HaydyHOH JHuTeparype
Tema 1.1 @yHkumu u ux W/WIIN TI0 KOHCIIEKTY JIEKLIUY;

CBOICTBa - BBINOJIHEHUE YCTHBIX YIPaKHEHUH;

Tema 1.2: IIpenen - BBINIOJIHEHHUE IMCbMEHHBIX YIPAKHEHUN U IPAKTUYECKUX
MOCJIEI0BATEILHOCTH. pabor;

Tema 1.3 IIpenen ¢pynkuuu. - BBIIOJHEHUE TBOPUYECKUX PadoT;

Tema 1.4 HenpeprIBHOCTB - y4acTHE B IPOBEACHUN HAyYHBIX 3KCIIEPUMEHTOB,
GyHKUIMU. MCCIICJOBAHUM

Pazjnen No2 «JsiemeHTBI - YCBOCHHME HM3Y4aeMOro Mmarepuana Mo PEeKOMEHIyeMOMH
nngepeHUATBLHOTO yueOHOM, y4eOHO- METOJWYECKOW W HAaydHOH IuTeparype
HCYMCTICHUS W/WJIM TI0 KOHCIIEKTY JICKIINH;

Tewma 2.2 IIpaBuna - BBINOJIHEHUE YCTHBIX YIIPAXXKHECHUM;

g depeHIIMpOBaHUS - BBINOJIHEHHWE MUCbMEHHBIX YIPA)KHEHUHN U MPAKTUYECKUX
Tema 2.3 IIpumenenne pabor;

IIPOU3BOTHOM - BBINOJIHEHHUE TBOPYECKUX paboT;

Tema 2.4 DxcTpeMyMbl QYHKINU. - y4acTHE B IPOBEICHNN HAYyYHBIX 3KCIIEPUMEHTOB,
HccnenoBanne QyHKIMH. M CCJIEJOBaHUM

Pa3nea Ne3 «JiemeHTBI - YCBOCHHME H3y4yaeMOIro MaTrepuaja II0 PEKOMEHIYeMOM
HHTErpajbHOr0 MCYUCICHUS» yueOHOM, y4yeOHO- METOJWYECKOM M HAaydHOH JuTeparype
Tema 3.1 HeonpeneneHnHsii W/WIIN TI0 KOHCIIEKTY JIEKIINU;

UHTErpal - BBINOJIHEHHE YCTHBIX YIPaKHEHUI;

Tema 3.2 OnpeneneHHbIN UHTETPAl | - BBIINOJHEHUE MMCHbMEHHBIX YIPAXHEHUH U MPAKTUUYECKUX
Tema 3.3 [punoxenus pabor;

OIIPEAEIEHHOTO NHTETpala - BBIIOJHEHUE TBOPUYECKUX PadoT;

Tema 3.4 [lonstre o GyHKIUAX - Y4acTHE B IPOBEJICHUH HAY4YHBIX YKCIIEPUMEHTOB,
HECKOJIbKUX NTEPEMEHHBIX. MCCIJIEJOBAHUM

5.1 llpumepHas TeMaTHKAa dcce’
1. Uctopus u pasBUTHE BBICHIEH MAaTEMAaTUKH.
2. MaremaTtuyecke MOJIeN YCTOWYMBOCTH COOPY>KEHUH.

! Tlepeuenn TeM He sABNIsETCS HcUepbIBaroIMM. OOyYaloIUHACS MOXKET BHIOPATh MHYIO TEMY 110 COTJIACOBAHMIO C
IPErnoaBaTeIeM.



. HerpepsIBHBIE U JUCKPETHBIE MOJEIN CTPOUTEIBHBIX ITPOLIECCOB.

. MonenupoBaHue MOTOKOB B apXUTEKTYPHBIX IPOCTPAHCTBAX.

. AHaIU3 CTPYKTYPHI 3MaHUH ¢ TOMOIIBIO TU(dEepeHITHATBHBIX YPABHCHHH.

. MareMaTrnuyeckue MOJEIN YCTOMYMBOCTH COOPYKEHUM.

. Ucroprueckue npumepbl TPUMEHEHUS BBICIIEH MAaTEMAaTUKH B ApXUTEKTYPHBIX IIE/IEBPaAX.
. BnusiHue KpuBBIX U IOBEPXHOCTEN HA apXUTEKTOPCKOE BOCIIPUATHE.

. 3D-neyars B apXUTEKType U MaTeMaTUyecKas ONTHUMH3AIIHS.

10. Metopb! BBICIIEH MaTEMAaTUKH B TPAJIOCTPOUTEIEHOM POSKTHPOBAHUH.

11. Bynyiee apXUTEKTYphl: HHTErpalisi MAaTEMAaTUKHU U TEXHOJIOTHH.

12. Pa3paboTka MaTreMaTH4eCKUX MOAYJIEH AJii COBPEMEHHOTO MPOEKTUPOBAHUS.

O 003N n KW

5.2 llpumepHbIe 3a1aHUS AJI51 CAMOCTOATEIbHON padoThI

Bapuanr 1.
Haiitu npenen ¢pyHkum:
3 2_ ) X
¥om g — 17x3 — x3x2 7 g, X+2
) i X 5% 6. lim (; i )
a0 YTrx-VT-x e
3. lim (/x + 5x - x) 7. lim (3x)
— 2 : X
Co2x?—x—1 8. lim 23x° + 51n3x'e
4. Llﬂﬁ x—0 tg7x + 15x3

[TponuddepenurpoBaTh GyHKINU:

9. vy =arcsin®x - (6% + tg*5x); y'—?
10 _arcctgx +ctgx v
i Inx Py

11. CocTaBuTh ypaBHEHHE KacaTelbHOH K rpaduky GyHkmun y = 3x> — 7x, obpasyromeii ¢ ockio Ox
yrom 135°.

12. TToka3aTh, 9TO PYHKIUSA Yy = e * SIN2x yIoBIETBOPSACT Au(hepeHIIMaTLHOMY YPaBHEHUIO
y"+2y'+5y=0.

13. Teno aBuxkeTcst BoJb ocu OX 0 3aKOHY:

x(t) = % — 2t2 + 3t 1 YCKOPEHHE B MOMEHT BpeMeHH t = 3

_ x3=3x
14. ViccnenoBath (hyHKIIMIO U TOCTPOUTH €€ Tpaduk: e
Bapuanr 2.
Haiitu npenen GyHkuu:
13
_ 7x5 —242x* +5 5. lim x?-log, x
1. lim 3 x=+0 : .
T _3xF —\x+7 - (4—3x 5-21x
 Yx=6+2 = 34—3;:)
2. lim ———
-2 x3+4+8 ) 11
3. lim (Va2 = 7x+1-yx? + 14x — 1) 7. lim(cos 3x) >
xr—oo
7x% —15x + 2 . tg2x +sin3x
4. lim ———— 8. lim————
x=2 x:2—5x+6 X+ x

[IpomuddepenurpoBaTh GyHKINIO:



9. y = In(7x + 3) - (553 +sin°3x); y'-?
arccosx +vx
10. = dy-?
Y sinx Y

11. Yka3aTh TOUKY, B KOTOPOH KacaTenbHas K rpaduky GpyHKIMM y = x2+ 2x — 3, mapajienasHa ocH
abcrucc.

12. TToxa3zate, uTo GyHKIHA ¥ = e % (2x + 1) ynosnerBopseT muddepeHnnansHoMy YPaBHEHHIO
yll+6y!+9y_0

13. TeJIO MaCCOH 100 r aBUXKETCS IPSAMOJIMHENHO 110 3aKOHY:

S@) =% + =

mvz)
OHpe[[eJII/ITL KHHETHYCCKYIO OHEPIUIO ( 2 JTena qepe3 5 CCKYHJ ITOCJIC Ha4YaJ1a IBUKCHU.

14. UccrnenoBath GYHKIUIO U IIOCTPOUTH €€ TpaduK
3x%+7x+2
(x+1)2

Bapuanr 3.
1. I3MeHNUTDh NOPSA0K MHTEIPUPOBAHMUS

a)  [ydx [, f(xy)dy 6 [, dyfyz | Fxy)dx

2. BeruuciauTh 1BOMHOM MHTErpal

o [y

, Tie obmactb D 3amaercs HepaBeHcTBaMu X > 0, y > X, y< 2 — x2.

H dm’}
D JL‘ + y +1 2 2 o
, e obmacts D 3amaercs HepaBeHcTBaMu x>0, y>0, x“+y“<1. [lepeiiTu B mOISIpHYIO

CUCTCMY KOOPpAHUHAT.

3. C mnomompl JBOWHOTO WHTETpaja HaWTH IUIONIAAb O0O0JIACTH, 3aJaHHOW HEpaBEHCTBAMH
vEal-x, x=0, y=2x-1

4. BBIUHCIIATB 00BEM TeJIa, OrPAaHMUEHHOTO KOOPAMHATHBIMA II0cKocTsMU X=0, y=0, =0, II0CKOCTHIO
x+Y =1 u mapabonounom z = x% + y?

J’(“%} xz dy + d_': V= l

1 )
5. Beruncnutp ”" 1o myre KpUBOH *

F=Q@y+x)i+@x-y)] IIPU MepeMELIeHUH TOUKHU BJI0JIb TyTH MapadoIIbl

6. Beruncnute paboTy CuItbl
y =1-x? ot Touku A (0;1) 1o Touku B (1;0).
§ (xdy — yav)

7. llpumensist popmyny I'puHa, BBIUUCIUTE () [0 3aMKHYTOMY KOHTYpY, 0Opa3oBaHHOMY

zxz_l_ yzl_yz
2 O6XOI[ KOHTYpa COBCpIIacTCA

rpadMKaMi KpUBBIX, 3a/laHHBIX YpPaBHEHHUSIMHU
IIPOTUB YaCOBOM CTPEIIKHU.

8. Jloka3aTh, 4TO HHTErpaj He 3aBUCUT OT (OPMbI IYTH HMHTETPUPOBAHUS M BBIUUCIUTH €rO
(1.2
[(2x—3,g-3 +29)dx +(2x —3xy + 2y)dy

0,1y

Bapmuanr 4.
1. U3MeHNUTh NOPSA0K MHTETPUPOBAHMUS
ey 3 1+ J1+¥
a) _j"ul dx fx“  f(x,y)dy Ia‘v jf[x V)dx

2. BelynuciauTh JBOMHON MHTErpall
a) H (x + y )dxdy
D

, e o6mactb D 3agaercs HepaBenctBamu  0SX=L yz-x, y= Jx

10



0) H ydxdy , rie obnacts D 3anaercs nepasencteamu vy = 1, x% +y% < 2.
D

3. C mnomompl JBOWHOTO WHTETpajia HAWTH TIUIOMIAAb O0OJIacTH, 3aJaHHOW HEpaBEHCTBAMH

— x2 X1
y=1l—-x%y= .

4. BbIUMCINMTB TUIOMIAIb YaCTH TOBEPXHOCTH HMMIMHApA 2 Z =1— X2, jnexalieil B MepBOM OKTaHTE,
BBIPE3aHHYIO IUIOCKOCTAMU y=0, y=X U IJI0CKOCThIO X =1

jcos'1 xdx + ydy
5. BblUMCIUTh KPUBOJIMHEHHBIA UHTErpAT = rjae z — kpusas, Y=sin X ot Touku A (0;0) mo

TOYKHu B (%1}
1

F=y2T +x2J R
6. BEI4ucIuTh paboTy CHITBI TIpU MIepEMEIEHUH TOYKH BONb KpHBOH ¥ OT ToukHu A

(0,5;2) mo Touku B (1;1)
if(x+y)2 dx +x’dy
7. llpumensis popmyny ['puna, Beraucautp rae ¢ — 3aMkHyThIi KOHTYp AABCA ¢
BepmuHamu A (2;0), B (2;2), C (0;2).
8. JlokazaTh, 4TO WHTErpajg HE 3aBHUCUT OT (OPMBI NyTH HUHTETPUPOBAHUS M BBIYUCIHUTH €r0
(1:4)
I ye'dx +e*dy

(0:2)

Bapmuanr S.
1. Haiitn HeonpeaeeHHbIN UHTErpajl. BEINOIHUTE IPOBEPKY.
[ x(1- 227 dx
2. Haiitn HeonpeieneHHblil UHTErpai. BIOIHUTE IPOBEPKY.
22° -7 +1
[T,
7
3. Haiitn HeonpeaeseHHbIN UHTErpajl. BEINOIHUTE TPOBEPKY.
2x% +3x -1
[ErEl,
2x
Bapuanr 6.

Pemnre ypaBHeHus:

11



1. 4dxdx— 3}’(,]5,’ = 31‘3}:@'}: — zx_};zdx_
2. y'=(x-y)P+1

3. y'=y—;+4£+2.

X X

4 y_ xty-2
. —y_x_‘} .

5 y'—lzf,ﬂl):ﬂ-
X
6. ¥ +xy=(l+x)e "y’ y0)=1.
7.y = —

- Y= xcosy+sin2y
8. 3x’e’dx+(x’e’ —1dy=0.
9. (xy2—y3)dx+(1—xy>)dy =0

10. MoTopHas JIoKa ABHXKETCS CO CKOPOCThIO V =18 km/4. Uepe3 5 MUHYT mociie BBIKIIIOUEHUS
MoTopa v=6 km/4. HaiiTu myTbh, poiiieHHBIN JOKOM 10 MHEepIuH 3a 15 MUHYT, €CIT COMPOTUBIICHHE
IPOMOPLUOHAIBEHO CKOPOCTH JIOAKHU.

Bapmuanr 7.
Pemmre ypaBHeHnus:

1. 4+ yide—ydy=x"ydy.

1

2.y zln(2x+y]_
X+ vy
3. y=222
xX—y
, y+z2
4.y T 2x4y-4

5. y'+ycosx= %sinzx, ¥(0)=0.

20/ +y)=x", y(1)=2.
yide+(xy—=1dy=0, y()=e.

(3x + 4y )dx + (8xy + e’ )dy =0.
2y + xy3)dx + (x + x2y*)dy = 0

hedR -

10. I/IBBCCTHO, YTO CKOPOCTH OXJIAKACHUA TCJIa B BO3AYXEC MPOMOPLHUOHAJIBHO PA3HOCTHU TEMIICPATYP

tena T(t) u Bozayxa. Haittu T(t) , ecnu 3a 10 munyT Temnepatypa tena causmiack ot 100 no 60o C, a
TeMIlepaTypa Bo3yxa ObL1a MOCcTOsHHOM, paBHoi 200 C.

Bapuanr 8.
Haiitu uHTErpansl OT TPUrOHOMETPUUECKUX (DYHKIIMMA:

1) fsillz 2x . 2) J'n:os-;2 Adxdx 3) J?;in?’ dx .

in* x

053 X
461)( . 4 2 - 4 3
4) "S . 5) fsul tcos tdt; 6) J'sul XCos xdx;

12



7) J‘sinBXCOSB xdx . 8) fsin 5xsin 2xdx . 9) J'COSSXCOS 2xdx .

- dx - dx
10) J‘cosstin 2xdx; 11) J‘S + 4sin x : 12) Il +cosx;

dx
13) J-5 + 4sin x |

Pa3nen 6. OueHouHble 1 METOAMYECKHE MAaTEePHAJIbI 110 00pa30BaTeIbHOM MpOrpamMme
(hoH1 OLIEHOUYHBIX CPEACTB) sl MIPOBEJEHUS TEKYIIEero KOHTPOJISl YCIIeBAeMOCTH U
NMPOMEKYTOYHOM aTTecTallun

6.1. ®opma NpoMeKYTOYHOM aTTeCTAIIMH 00yUYAIOUIerocs Mo Y4eOHOH AUCHUILINHE

B niporiecce ocBoeHHs yueOHOW TUCIUTLIMHBI IS OLICHUBAHUSA COPMUPOBAHHOCTH TPEOYEeMBIX
KOMITETEHITHI MCIIOJIB3YIOTCS OIEHOYHBIC MaTepHaibl ((DOH/IBI OLIEHOYHBIX CPEJICTB), MPEACTABICHHBIC
B Ta0uLe

Iliianupyemsbie
IIpuMepbI KOHTPOJIBHBIX
pe3yJabTaThbl, N
Conep:xanue y4eOHOTo BOIIPOCOB U 3aaHMi
XapakTepusyoliue N
MaTepuaa AJIsl OLleHKY 3HAHU,
JTanbl GOpMUPOBAHUS N N
YMEHMUIi, BJIaIeHUI
KOMIIeTeHIIHH

OIIK-1 Cnoco0eH NpUMEHSATh €CTECTBEHHOHAYYHbIE U 001lleMHKeHEePHbIE 3HAHUS, METObI
MATEMATHY€eCKOI0 aHAJIN3a U MO/IeJINPOBaHUs B NPO(decCHOHAIBLHOIM

OIIK-1.1. I1. 6.2 HacTosIe padoueit I1. 6.3 HacTosmIei padouei
MPOTPaMMBI JTUCITUTUTHHBI MIPOTPaMMBI JTUCITUTITHHBI

OIIK-1.2. I1. 6.2 HacTosIe padoueit I1. 6.3 HacTosmIei padouei
MPOTPaMMBI JTUCITUTUTHHBI MPOTPaMMBI JTUCITUTITHHBI

OIlK-1.3 I1. 6.2 HacTostmieit paboueit I1. 6.3 HacTostieit padoueit
MPOrPaMMBbI TUCITUTUTHHBI MPOTPaMMBbI TUCITUTITMHBI

6.2. TunoBble BONPOCHI M 32 JaHUSA

Ilepeyens BOoNpocoB A5 MOATOTOBKH K MPOMEKYTOYHOM aTTecTaluu
(k 3x3aMeny)

1. MHOXecTBO onepanuu HaJl MHOKeCTBaMH. JleHCTBUTEIbHBIE YUCIIA.
2. YucoBsle MPOMEXYTKH, OKPECTHOCTH TOUKH. O TpaHHIIaX YMCIOBBIX MHOXKECTB.
3. AGcountoTHas BETMYMHA YUCIIA.
4. Tlonsatue GyHKIUU U cocoObl ee 3aganus. Apudmernyeckue aecteus Haj GpyHKuuaMu. CrnoxxHas
u oOpaTHas QyHKIMH.
5. OCHOBHBIE AJIEMEHTapHbIE QYHKIIMHU U UX TPAPUKH.
6. CoiicTBa (QyHKIMH.
7. IlonaTHeE Ipeena mociaeI0BaTeIbHOCTH. beCKOHEYHO Mastble B OECKOHEYHO OOJIbIINe
8. mocienoBaTeIbHOCTH U UX CBOMCTBA
9. MOHOTOHHBIE MTOCIIE0BATETLHOCTH. YHUCIIO €.
10. Ipenen ¢pyukuuu. OCHOBHBIE TEOPEMBI O Tpezienax (HyHKIHH.
11. 3amevarenbHbBIC TIPEICIHI.
12. Beckoneuno mainbie ¢pyHkun. OCHOBHBIE CBOWCTBA. beckoHeuHo Oobie (YHKIIHH, CBSI3b MEXKITY
0eCKOHEYHO MalbIMH M OeckoHe4HO OonbmuMH. CpaBHEHME OECKOHEYHO MallblX (DYHKIMH.
DKBUBaJICHTHbIE OECKOHEYHO MaJible (DYHKIINU.

13



13. IlonsTue HenpepbiBHOCTH (hyHKIHMH. CBOMCTBA (DYHKIIMHM HETIPEPHIBHBIX HA OTPE3KE.

14. TlonsiTue Mpou3BOIHON (PYHKUIUHU

15. 'eomeTpuyeckuii CMBICT Tpou3BOgHON u muddepennmana ¢GyHKnuH. DUHYECKUN CMBICIT
npousBoaHoi. KacarenbHas rpaduky ¢pynkuuu. MaBapruantHOCTH GOpMBI TepBoro auddepennnana.
16. [IpaBuno auddepennupoBanus. Tabmuia TPOU3BOAHBIX W TU(PEPEHIHATIOB OCHOBHBIX
AJIEMEHTAPHBIX ()YHKIIUHA.

17. Jlorapudmuueckoe auddepennuporanue. [IponsBoansie u qudGepeHnanbl BBICIIUX TOPSIKOB.
18. OcHoBHbIe TeOopeMbl U HepeHITNATEHOTO UCUUCIICHUSL.

19. PackpeiTue Heonpenenennocten. [Ipasuno Jlomurans.

20. ®opmymna Teitnopa.

21. YcnoBue Bo3pacTtanus ¥ yObIBaHUS (YHKIHU. DKCTPEMYMBI (DYHKITHH.

22. Haubonpliee 1 HaMMEHbIIIee 3HAaYCHHE (PYHKITUU HA OTPE3KE.

23. HampaBnenue BoIMyKIOCTH rpaduka pyHkuuu. Touku neperuoa.

24. ACUMITOTHI.

25. T'unepbonuyeckre GYHKIMU U UX IPOU3BOIHEIE.

26. O0mras cxema ucclieoBaHus PYHKIIUU U TTOCTPOSHUS Tpaduka.

27. Ionsitue nepBooOpa3Hoit pyHkunu. OCHOBHBIE CBOMCTBA HEOPEeIEHHOCTEH nHTerpana. Tabmuma
OCHOBHBIX HEOIPEAEICHHBIX HHTETPAJIOB.

28. MeToapl MHTETPUPOBAHUS HEONPENCICHHOCTEH WHTErpaioB (METOA 3aMEHBl IEpEeMEHHOMH,
WHTETPUPOBAHUE TI0 YACTSM).

29. HTerpupoBanne palioHAIBHBIX (YHKIUH.

30. MuTerpupoBanue UppavoHaNIbHbIX (PYHKINN, HHTETPUPOBAHHE TPUTOHOMETPUUECKUX (PYHKIIHIA.
31. TTonsiTHE ONpeneNeHHOCTEeH HHTETPATIOB.

32. 'eomeTpuyecKuil CMBICI ONPENEICHHOCTEN HHTEerpaa.

33. OcHoBHBIE CBOICTBa onpeenieHHocTel naTerpaia. ®opmyna Herotona — Jleiioauia.

34. MeToapl HMHTETPUPOBAHMS  OMpEACNIEHHOCTEH MHTErpajga: MeETOJ 3aMEHbl IEePEMEHHOM,
WHTETPUPOBAHUE T10 YACTSM.

35. Onpenenenue rpynmnsl. [Ipumepsr.

36. HekoTopsle cBoiicTBa rpymim. [Ipu3Hak moArpymisl.

37. 'omomopdpusM u u3zomMoppusM rpymi. Teopembl 0 HEUTPATLHOM 3JEMEHTE U CUMMETPUYHOM
aJieMeHTe mpu romoMopdrOM oTobpakenuu rpymibl G B rpymmy Gi. Teopema o romomophHOM 00pase
TPYIIIbL.

38. Mzomopdusm rpymm.

39. IlonsTHe KONBIIA, TPUMEPBI.

40. HexoTopsie CBOKCTBA KOJIEII.

41. Onpenenenue nons. [Ipumepst noneit. Hekotopslie cBoiictBa nonei. Iloanone u xapakrepucTuka
TOJISI.

42. AxcuoMaTHUEeCcKOe OTIpeieIeHue Mol JeHCTBUTENbHBIX YHCE.

43. HekoTopsie CBOMCTBa MMOJIS TeHCTBUTENBHBIX uucen R. [Tpuammm ApxumMena.

44. Tlone KOMIUIEKCHBIX yHcen. TeopeMa o 1mosie KOMIUIEKCHBIX uncell. [1oje KOMIUIEKCHBIX YHMCceN Kak
Hazamnoze nomust R.

45. Tlone komIIeKCHbIX yucen. JlelcTBUS HaJl KOMITJIEKCHBIMH YHCIIaMHU.

46. ITonsTie apudMeTHIecKoro N — MEPHOTO BEKTOPHOTO MPOCTPAHCTBA.

47. OnpeneneHre BEKTOPHOTo npocTpancTsa. [Ipumepsl.

48. Tpocreiinme cBOMCTBA BEKTOPHOTO IMPOCTPAHCTRA.

49. JIunHeitHas 3aBUCIMOCTh BEKTOPOB.

50. PazmepHOCTH BEKTOPHOTO MPOCTPAHCTBA. ba3nc BEKTOPHOTO MPOCTPAHCTBA.

51. ba3uc BEKTOpHOro MPOCTpaHCTBAa. TeopemMa O pa3MEPHOCTH BEKTOPHOI'O MPOCTPAHCTBA, Oasuc
KOTOPOTO COCTOUT U3 N BekTopoB. CiieficTBre. Teopema o TOTOTHEH!H IMHEHHO HE3aBUCHUMOM CHCTEMBI
BEKTOPOB MPOCTPAaHCTBA Ln 70 6a3uca 3TOro npocTpaHCTBa.

52. Koopnunater Bektopa. KoopmuHatHast ctpoka. KoopawHaTHBIE CTPOKM CYMMBI BEKTOPOB H
MIPOU3BECHUS BEKTOPA HA YUCIIO.
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53. CBsa3p Mexny Oa3zucamMu TMPOCTPAHCTBA. TeopeMa O MaTpHIle Iepexoja OT OJHOro 0Oaszuca
MPOCTPAHCTBA K IPYTOMY €ro 0a3ucy.

54. [IpeobpazoBanue KoopaUHAT BeKTOpa. Teopema.

55. M3omophu3M BEKTOPHBIX MpOocTpaHCcTB. CBOMCTBA M30MOP(HU3MA, BBITEKAIOIINE U3 OMPEICIICHUSI.
56. M3omop¢u3m BekTOpHBIX mpocTpaHcTB. Heobxomumoe u nocTaTouyHOE YyClIOBUE H30MOpdHU3Ma
JIBYXBEKTOPHBIX MPOCTPAHCTB.

57. llonsitue noanpocrpanctea. [lpumepst. [lpusHak noampocrpancTaa.

58. Ilonstue noanpocrpanctsa. [Ipumepsr. Teopema 0 pa3MepHOCTH MOANIPOCTPAHCTBA.

59. Jluneiinas ob6osouka BekTopoB. [lepeceuenue noanpoctpancts. Cymma MoANpPOCTPAHCTB.

60. Teopema o0 pa3sMepHOCTH CyMMBI IBYX MOAIpOcTpaHcTB. [Ipsmas cymma noamnpoctpancTs. [Ipusnak
IIPSIMON CYMMBI.

61. [Ipsimast cymma noamnpocTpancTB. Teopema 0 pa3MepHOCTH MPSIMON CyMMBI IOJIIPOCTPAHCTB.

6.3. [IpumepHbIe TeCTOBBIE 3aJaHUS
[TonHbli 6GaHK TECTOBBIX 3aJJaHUM JJI TPOBEACHUSI KOMIIBIOTEPHOTO TECTUPOBAHUE HAXOIATCS B
AJIEKTPOHHOW MH(POPMAIIMOHHON 00pa3oBaTeNIbHON cpejie U BKiIovYaeT Oojee 60 3amanuid, U3 KOTOPBIX
B CITyJaitHOM Topsifike GOpMUPYETCs TecT, cocTosmmii u3 20 3a1aHuil.

Komnerenuuu Tunosbie BONPOCHI M 33 ]aHUS
OIIK-1 1. Tans! BepimHbl Tpeyrosbauka $A (-2, 1), B (3, 3), C (1, 0)$. Haiitu:
a) uHy croporsl SABS;
0) ypaBHeHue meauanbl SBMS;
B) $\cos$ yrna $BCAS;

r) ypaBHeHHe BHICOTHI $CDS;

1) anuHy BeicoThl $CDS;

e) wiomaap Tpeyroipauka $ABCS.

2. [IpoBectu momHOE MCCIe0BaHNE (PYHKIIMHA U TIOCTPOUTH TpaduK.
$Sy=\frac{xH{\sqrt{x"2+x}}.$$

3. HaiiTu nnuHy 1yru KpyuBOH, 3aJaHHON apaMeTpUYECKUMU YPaBHEHUSIMMU:
$$ x=3(1-\cos t)\cos t, \quad y=3(1-\cos t)\sin t, \quad O\leq t \leq \pi. $$

4. ®yHkius y = a*x + b spnsercs:

a) TUHEIHOI;

0) MmokazaTebHOMT;

B) Jlorapu(pMUYECKOI];

') TPUTOHOMETPUUYECKOIA;

5. Auddepennnanbabie ypaBHEHUS OBIBAIOT:

a) TOJIbKO OOBIKHOBEHHBIE;

0) TOTbKO HEOOBIKHOBEHHBIE;

B) OOBIKHOBEHHBIE U B YaCTHBIX IIPOU3BOIHBIX;

I') HCOOBIKHOBEHHBIE U B YACTHBIX MPOU3BO/IHBIX.

6. [Ipon3BoHas PYHKITUH OTIPEAETISeT:

a) u3MeHeHHne QYHKIMU MPH 331aHHOM U3MEHEHNHU apryMEeHTa;

0) M3MEHEeHNe apryMeHTa py 331aHHOM U3MEHEHUHU (YHKINY;

B) M3MECHEHHUE apTyMEHTa MPH 3aJaHHOM 3HaueHUH ()YHKIIUH;

I') CKOPOCTh U3MEHEHNE (PYHKIIUH NPH U3MEHEHUH apryMEHTA.

7. Ecnu 3nauenue kodduimenta Koppensauuu paBHo £ 1, To:

a) 3aBUCUMOCTb MEX/y CIy4alHbIMU BETMYMHAMU SIBIISIETCS
(YHKIIMOHATIBHOW 3aBUCUMOCTBIO;

0) 3aBUCHMOCTb MEX]y CITy4allHbIMU BEJIMUMHAMHU SIBIISICTCSI HHTET PAJIbHON
3aBHCHUMOCTBIO;

B) 3aBUCHMOCTh MEXAY CIIYYaiHBIMU BEIIMYMHAMH SIBJISIETCS KBaIPATUIHOMN
3aBHCHUMOCTBIO;
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I') KOPPEJSAIMOHHAs 3aBUCUMOCTD SIBIISIETCA €1a00 BBIPa)KEHHOI;

8. ITo crenenu (cuie cBA3M) KOPPEISALHS MOKET OBITh:

a) MPOIOPLHOHANIbHAS, HENPONOPIMOHATIbHAsL, 00pAaTHO MPOMOPLUOHAIBHAS;
0) norapudmMuyeckas;

B) SKCIIOHEHLIMAIbHAS,

') CUJIbHAs, CpeAHsis, ciabdas.

9. Yto siBisieTCs 3aKOHOM pacHpeeIeHUs ISl TUCKPETHBIX CITydailHbIX
BEJIMYUH?

a) 3aBUCUMOCTb BEPOSATHOCTU CIYyYalHON BEIMUYMHBI OT 3HAUEHUS CIIy4aiiHON
BEJIMYHHEI;

0) 3aBUCUMOCTb BHIOOPOUYHOI IUCIIEPCUU OT YUCIIA YWICHOB CTATUCTHYECKOTO
pana;

B) 3aBUCHMOCTb CPEHETO BHIOOPOYHOTO 3HAUEHUS OT KBajpaTa Yhclia YWICHOB
CTaTUCTHYECKOTO PSJIA;

I') 3aBUCUMOCTh CPEHEr0 BHIOOPOUYHOT0 3HAUEHHUS OT YHUCIIa YWICHOB
CTaTUCTUYECKOTO psija.

10. I'pagueHT GyHKIMM IBYX MIEPEMEHHBIX X U Y B JAHHOW TOYKE:

a) IePIECHANKYIISPEH TUIOCKOCTH XY;

0) HarpaBJieH 10 OCH Z;

B) TICPIICHIUKYIISIPCH JIMHUU YPOBHS 3TOM (pyHKIINU;

T') KacaTeJeH JUHUHN YPOBHA 3TON (QYHKIUU.

11. Moaynb BEKTOPHOTO MPOU3BEIEHUS IBYX BEKTOPOB PaBEH:

a) MJIOLIAAN KBapaTa, MOCTPOSHHOI'O HA 3TUX BEKTOpax;

0) Tutomnaau poMoOa, MOCTPOCHHOTO Ha 3TUX BEKTOpax;

B) IUIOIIAIU MapaiieorpaMMa, MOCTPOEHHOTO Ha ATHX BEKTOPAX;

T') TUIOIIAAN TPAIEIMH, TOCTPOCHHOM Ha 3TUX BEKTOpaXx.

12. B Touke neperuda rpaduka QyHKIUU:

a) rpauk MeHsIeT HalpaBJIeHNE BBITYKIOCTH;

0) rpaduK MPOXOUT Yepe3 MAKCUMYM;

B) MEHSETCSI 3HaK MPOU3BOTHOI;

T) Tpa K MPOXOIUT YePe3 MHHUMYM.

6.4. OueHoYHbIEe HIKAIbI
6.4.1. OuneHuBaHMe TeKyIEero KOHTPOJIsI

[{enbro MpoBeACHUS TEKYILIETO KOHTPOJIS SBISETCS TOCTHKEHUE YPOBHS Pe3yabTaTOB 00yUeHUS
B COOTBETCTBUU C MHIUKATOPAMHU KOMITETEHIIUA.

Texymuii KOHTPOIb MOXET MPEICTaBISATh COOOM MHUChbMEHHBbIE WHIUBUIYyaJbHbIC 3aTaHUS
cocrosimue u3 3-5 BOIPOCOB WK B (JOPME TECTOBBIX 3a/IaHUN TI0 U3YUYECHHBIM TEMaM JI0 MPOBEICHUS
MIPOMEXKYTOUHOM aTTecTaluu. PexoMeHJOBaHHBIA IUJIAHUPYEMBI IEepuoj MPOBEACHUS TEKYILETO
KOHTPOJIS 32 3 HE/IEH /10 MPOMEKYTOYHON aTTeCTALUH.

IlIka/na oueHUBAHUSA IIPH TECTUPOBAHUHU

Ounenka Kpurtepuu BbicTaBJ1eHUs OLIEHKH
3auTeHo KonngecTBo BepHbIX 0TBETOB B MHTEepBase: 71-100%
He 3auteno KonmaecTBo BepHBIX 0TBeTOB B MHTEepBaje: 0-70%
Ikana oueHnBaHus1 NpU NUCbMEHHOI padore
Ounenka Kputepun BbICTABJICHUSI OLICHKHU
00yUaroIUICs TOKEH:
3auTeHo - IPOJIEMOHCTPUPOBATH O0IIIee 3HAHUE N3YYaeMOro MaTepuana;

- I1I0Ka3aThb 0611_166 BlaJeHUE OHITUIHBIM arrapaToM OUCHUIIIIMHBI,
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- YMEThb CTPOUTh OTBET B COOTBETCTBHHM CO CTPYKTYPOH H3JIaraeMoro
BOIIPOCA;

- 3HATh OCHOBHYIO PEKOMEH/IYEeMYIO MPOrpaMMoii YIeOHYIO TUTEPATYPY.
00yJaromuics: JIeMOHCTPUPYET:

- He3HAHUE 3HAYUTEIILHON YaCTH MPOrPaAMMHOTO MaTepHaa;

- HC BJIaZICHUC HOHATUHMHBIM afrmnapaTomM JUCHUIIINHBI,

He 3aureno - CYIIECTBEHHBIC OIMOKH MPH U3JI0KEHUH y4eOHOrO MaTepHraa;

- HEYMCHHUE CTPOUTH OTBET B COOTBETCTBHU CO CTPYKTYPOU M3JIaraeMoro
BOIIPOCA;

- HCYMCHUC ACJIaTh BBIBOJLI 110 U3JIaraCMOMY MaTCpually

6.4.2. OneHuBaHNe CaMOCTOSITEIbHOI MMCbMEHHOM PadoThI
(KOHTPOJILHOM padoThI, Icce)
IIpu oLleHKE yUUTHIBACTCA:
1. IIpaBuaBLHOCTH OPOPMIICHUS
2. YpoBeHb C(OPMHPOBAHHOCTH KOMITCTCHIINH.
3. YpOBEeHb YCBOEHHUS TEOPETUYECKHUX IOJOXKEHUH ITUCLMIUIMHBI, MPaBHIBHOCTh (HOPMYIMPOBKU
OCHOBHBIX TIOHSITHI U 3aKOHOMEPHOCTEHA.

4. YpoBeHb 3HaHUS (DAKTHYECKOTO MaTepHaia B 00beMe MPOrpaMMBl.
5. Jloruka, CTpyKTypa v TPaMOTHOCTh U3JI0KEHUS TUChbMEHHOW PaOOTEHI.
6. ITonHOTa M3MOXKEHUsT MaTepuana (PaCKphITHE BCEX BOIPOCOR)
7. Wcnonbp30BaHuEe HEOOXOUMBIX HCTOYHHKOB.
8. YMeHue cBsA3aTh TCOPHUIO C IPAKTUKOM.
9. Ymenue nenath 0000IICHNUS, BEIBOIBL.
HIkana oueHnBaHNsI KOHTPOJIbHOI PadOTHI M 3CCe
Ounenka Kputepun BbicTaBJ/IeHUs] OLIEHKHU
3auyTeHo OO0yyaromuiicst TOJIKeH:
- MPOJAEMOHCTPUPOBATH 00IIee 3HAHNE U3y4aeMOI0 MaTepuaa;
- MOKa3aTh 00IIIee BJIaJICHUE TOHATUHHBIM anmapaToM AUCITUTUINHBL,
- YMETh CTPOUTH OTBET B COOTBETCTBHHM CO CTPYKTYpOH H3JIaraemoro
BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIYEMYIO MTPOTrpaMMOi yueOHYIO JTUTEPATYDPY.
He 3aureno OOyuaronuiics AeMOHCTPUPYET:

- HE3HAHHE 3HAYUTEIIbHON YaCTH NMPOrPaMMHOI0 MaTepHaa;

- HE BJIaJICHUE MTOHATUHWHBIM alapaToM JUCLUILINHBI,

- CYIIECTBEHHbIE OMIMOKU MPU U3JI0KEHUH y4eOHOTr0 MaTepuraia;

- HEyMEHHUE CTPOUTH OTBET B COOTBETCTBUM CO CTPYKTYPOU M3J1araeMoro
BOIIPOCA;

- HCYMEHHE JIe1aTh BBIBOJBI 110 U3J1ara€MOMY MaTepHUally

6.4.3. OueHuBaHue 0TBETOB HA BONPOCHI M BbINOJIHECHUS 3a1aHU I
NMPOMEKYTOUYHOM aTTecTallun
[Tpu orieHKe 3HAHUH YUUTHIBAETCS YPOBEHDb CHOPMHUPOBAHHOCTH KOMIIETECHIIHIA:
1. YpoBeHb YCBOEHHUS TEOPETUUYECKHX TIOJOXKCHUN TUCIUIIINHBI, TPABWIHLHOCTh (HOPMYITUPOBKU
OCHOBHBIX TOHSTHH ¥ 3aKOHOMEPHOCTEM.
2. YpoBeHb 3HaHUS (PAKTUYECKOTO MaTeprana B 00beMe IpOTrpaMMEl.
3. Jloruka, CTpyKTypa U TPaMOTHOCTh U3JI0KEHUS BOMIPOCA.
4. YMeHue cBsi3aTh TEOPUIO C MPAKTUKOM.
5. Ymenue nenatb 0000IICHUS, BLIBOIBL.
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IlIxasa oneHUBaHUS HA IK3aMeHe, 3aUeTe C OlleHKOo

Ounenka

Kpurtepuu BbicTaB/IeHUS OLIEHKH

OTINYHO

OO0yuaromuiicst TOKEH:

- TMPOJEMOHCTPUPOBATh TIIYOOKOE€ M MPOYHOE YCBOCHWUE 3HAHUI
MIPOTrpaMMHOTO MaTepHaa;

- UCYEPIIBIBAIOIIIE, TIOCIEI0BATEIHLHO, TPAMOTHO U JIOTUYECKU CTPOHHO
M3JIOKUTH TEOPETUUECKUIA MaTepua;

- MPaBWJIBHO (hOPMYIIUPOBATH OMPEICIICHUS;

- TNPOJEMOHCTPUPOBATh YMEHHUS CaMOCTOATEIBHOH paboThl C
JIUTEPATYPOU;

- YMETb CJIeJaTh BBIBOJIBI IO M3J1araéMOMY MaTepHay.

Xopomo

OOyyJarommiicst TOJKEH:

- IPOJIEMOHCTPUPOBATh JOCTATOYHO IOJHOE 3HAHHE MPOTPAMMHOIO
Marepuana;

- IPOJIEMOHCTPUPOBATh 3HAHHE OCHOBHBIX TEOPETUICCKUX MOHATHI;

- JOCTaTOYHO IOCJIE0BATEIbHO, I'PAMOTHO M JIOTMYECKU CTPOIHO
u3J1arath MaTepHal;

- IIPOJIEMOHCTPUPOBATH YMEHHUE OPUEHTUPOBATHCS B JIMTEPATYPE;

- YMETh CIIeJIaTh JJOCTATOYHO 0OOCHOBAHHBIC BHIBOIBI 110 U3JIAracMOMY
MaTepuany.

y):[OBJ'IeTBOpI/ITCJ'IbHO

OOyyaromuiicst TOJIKeH:

- MPOJAEMOHCTPUPOBATH 00IIee 3HAHNE U3y4aeMOI0 MaTepuaa;

- MOKa3aTh 00IIIee BIIaJICHUE MTOHATUHHBIM arnmnapaToM AUCITUTIIMHBL,

- YMETh CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOH H3JIaraemoro
BOIIPOCa;

- 3HaTh OCHOBHYIO PEKOMEHAYEMYI0 MporpaMmor  y4eOHYyIO
JTUTEPaTypy.

HeynosnersopurensHo

OO0yuaromuiicst IeMOHCTPUPYET:

- He3HAHUE 3HAYMTEIIBHOM YacTH IPOrPaMMHOTO MaTepHala;

- HC BJIAZICHUC HOHATHUHHBIM arrmnapaTomM JUCHUITIINHBI,

- CYIIECTBEHHBIC OMIMOKK NIPU U3JI0KEHUHU YISOHOTO MaTepHaa;

- HEYMEHHME CTPOUTb OTBET B COOTBETCTBUM CO CTPYKTYpOU
M3JIaraeéMoro BOmpoca;

- HEyMEHUE JEJIaTh BBIBOJBI 110 U3JIAra€MOMY MaTepHally.

IxaJ/ia oneHUBAHHUA HA 3a4eTe

Onenka

Kpurtepuu BbicTaBJIeHUS OLIEHKHU

3autreHo

OOyyaromuiicst TOJKEH: yMETbh CTPOUTH OTBET B COOTBETCTBUU CO
CTPYKTYpPO#l H3J1araeMoro BOIPOCA; MPOJAEMOHCTPUPOBATH MPOYHOE,
JOCTaTOYHO TIOJHOE YCBOCHHME 3HAHUI NPOrPaMMHOIO MaTepHaia;
IPOJIEMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETHUYECKUX TOHITUH;
NOpaBWIBHO  (pOpPMYIMPOBaTH  ONpPEAETCHUS;  MOCIEIO0BATENbHO,
IPaMOTHO U JIOTHYECKU CTPOMHO M3JIOKHUTh TEOPETHUECKUI MaTepHal;
NPOJIEMOHCTPUPOBATh ~ YMEHHSI ~ CaMOCTOSITETIbHOH  paboOTBl €
JUTEPATypOii; yMETh ClIeNaTh J0CTaTOYHO OOOCHOBAHHBIE BBHIBOJBI IO
M3J1araeéMoOMy MaTepuainy.

He 3aureno

OOyuaronuiics JIEMOHCTPUPYET: HE3HAHUE 3HAUUTENLHOW 4YacTu
MPOrpaMMHOT0 MaTepuaia; He BIIJeHHE IOHATHIHBIM anmnapaTtom
JUCLUUIUIMHBL, CYIIECTBEHHbIE OIIMOKM NPU H3JIOXKEHUU Y4eOHOTo
MaTepuana; HEYMEHHE CTPOUTh OTBET B COOTBETCTBHH CO CTPYKTYpOM
M3JIaraéMOoro BOIIPOCA; HEYMEHME JENaTh BBIBOJBI IO H3JIaraeMoOMy
MaTepHaity.
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6.4.4. TecrupoBanue

Ixana oueHuBaHuA

OneHka Kputepuu BbICTaBI€HUs OLIEHKU

OTiinyHO KonnyectBo BepHbIX 0TBeTOB B HHTepBaie: 71-100%
Xopo1io KomnuecTBo BepHBIX OTBETOB B HHTEpBase: 56-70%
Y 10BJIIETBOPUTEIBLHO KonnyectBo BepHBIX OTBETOB B HHTepBaie: 41-55%
HeynosneTBopuTenbHO KonnyectBo BepHbIX 0TBETOB B HHTepBane: 0-40%
3auTeHo KonnyectBo BepHbIX 0TBeTOB B HHTepBaie: 41-100%
He 3aureno KonnyectBo BepHbIX 0TBeTOB B HHTEepBase: 0-40%

6.5. MeToanyecKue MaTepuaIbl, oNpeaesiomue Npoueaypy oueHUBaHUs c(hOPMHPOBAHHBIX
KoMInerennuii B coorsercresuu ¢ OOI1

KadecTBo 3HaHMIA XapaKTepU3yeTcs CIOCOOHOCTHIO 00YYaIOIerocs TOYHO, CTPYKTYPHPOBAHHO
U YMECTHO BOCIIPOU3BOJUTH MH(GOPMAILIMIO, TOJYUYEHHYIO B MPOIECCE OCBOSHUS AUCLMILIUHBI, B TOM
BHUJIE, B KOTOPOM OHa ObLIa M3JI0KEeHA B y4eOHOM M3JaHUU WIIM TPETO/IaBaTeIeM.

YMeHus, Kak mpaBuio, (OpMUPYIOTCS Ha 3aHATHUSX CEMHUHApPCKOTrO THMA. 3aJaHus,
HaIpaBJICHHBIC HAa OIICHKY YMEHH, B 3HAUUTEIILHON CTETIEHU TPeOyIOT OT 00yUaromIerocs: mposiBICHUS
CTEPEOTUITHOCTH MBIIUICHUS, T.€. CIIOCOOHOCTH BBHIMOJHUTH paboTy MO 0OpasliaM, ¢ KOTOPBIMU OH
pabotan B mporecce oOyuyenus. [lpenomaBaTens ke OLEHHMBAECT CBOCBPEMEHHOCTh M NPABHIIBHOCTH
BBITIOJTHEHUS 3aJaHMUSL.

HaBbikn MOXHO TpakTOBaTh KaK aBTOMAaTHU3MPOBAHHBIE YMEHUS, pPa3BUThIC U 3aKpEIICHHbIE
OCO3HAaHHBIM CAMOCTOSATEIbHBIM TPYAOM. HaBbiku GOpMUPYIOTCS IPH CAMOCTOSITETHHOM BBITTOJIHEHUU
O0yJaroIMMUCS ~ TPAKTHUKO- OPUEHTHPOBAHHBIX  33/JaHUH, MOJCIHMPYIOUIMX  pPELHICHHE UM
MIPOM3BOJICTBEHHBIX U COLMOKYIBTYPHBIX 33/1ad B COOTBETCTBYIOIIEW 00nacTu mpodecCHOHATBHOM
NESITEIbHOCTH, KaK MPAaBWJIO, NPU BBINOJIHEHUH JOMAIIHUX 33JaHUN, KYypCOBBIX NPOEKTOB (paldoT),
HAyYHO-HCCIIEIOBATENIbCKUX PA0OT, MPOXOXKACHUU MPAKTUK, MpH paboTe WHIUBUAYAIbHO WU B
COCTaBe IPyMNIbl U T.1.

YCTHBIN Ompoc — 3TO MpoLeAypa, OPraHW30BaHHAs KakK CIelralbHas Oecea mpernogaBaTens ¢
rpynmoi ooy4aromuxcs (GpoHTaNIBHBINA ONMPOC) WK C OTIAECTLHBIMU 00y4YatOIUMHUCS (MHANBUYaTbHbBIN
OIIPOC) C MLEJbI0 OLEHKH CHOPMHPOBAHHOCTU Y HUX OCHOBHBIX MOHATHUH M YCBOEHHUS y4eOHOTro
MaTepuaiga. YCTHBIM ONPOC MOXKET HCHOJIb30BaThCSl KaK BHJ KOHTPOJISI U METOJ OLIEHUBAHUS
dbopMUpyeMbIX KOMIETeHIMH (Kak UM KadyecTBa UX (HOpMHUpOBaHMs) B paMKaX CambIX pasHbIX GopMm
KOHTpOJISI, TAKUX Kak: coOeceoBaHUE, KOJUIOKBUYM, 3a4eT, SK3aMEH 0 JUCIUIUIMHE. Y CTHBIA ONpoc
(YO) no3BosisieT OLEHUTh 3HaHUS M KPYro3op OOydyaromierocs, yMeHue JJOTH4eCKU MOCTPOUTh OTBET,
BJIa/ICHHE MOHOJIOTUYECKOW peubl0 W HMHblE KOMMYHUKAaTHBHbIE HaBblkM. YO ob6magaer O0nbIIMMU
BO3MOKHOCTSIMHM BOCITUTATEIbHOTO BO3/IeHCTBUS Npenoaasaresisa. BocnuratensHas pynkuus YO umeer
PSAA BaKHBIX aCHEKTOB: MPO(PECCHOHATbHO-ITUUECKUNH M HPABCTBEHHBIM AaCMEKTbI, TUIAKTUUYECKHM
(cucremaTu3anus MaTepuaia IpU OTBETE, JIydllee 3allOMMHAHWE MaTepualla IPU MHTEUIEKTYaJIbHON
KOHIEHTpALMN), IMOLMOHAIBHBIN (pPaJocTh OT YCHEIIHOTO IMPOXOKIEHUS coOeceoBaHMs) U Ap.
Ooyuaromas pyHkuus YO cOCTOUT B BBISABICHUHM JIeTalleil, KOTOpbIe 0 KAKUM-TO IPUYMHAM OKa3aJIuCh
HEJ0CTaTOYHO OCMBICIIEHHBIMH B XOJI€ YUEOHBIX 3aHITUN U MPH MOATOTOBKE K 3a4ETY MJIM SK3aMEHY.
YO oOnagaer Takke MOTHUBUPYIOIIEH (YHKIMEH: NpaBWIHLHO OpraHU30BaHHBIE COOEce0BaHUE,
KOJIJIOKBHYM, 3a4€T U 9K3aMEH MOTYT CTUMYJIMPOBATH YU€OHYIO JIEATEIbHOCTh CTYACHTA, €r0 ydacTue
B Hay4yHOM paboTe.

TecTel gBNSAOTCS MpocTeiimedt GopMoOi KOHTPOJIsS, HAampaBICHHON Ha MPOBEPKY BIAJCHUS
TEPMHUHOJIOTHYECKHUM afapaToM, COBPEMEHHBIMU HHPOPMAITMOHHBIMU TEXHOJIOTUSMHU U KOHKPETHBIMU
3HaHUAMHU B 00JacTH (PyHAAMEHTATbHBIX W MPUKIAJHBIX JUCIHUIUIMH. TECT MOXET MPeIOCTaBIsATh
BO3MO>XHOCTh BbIOOpa U3 NEPEYHS OTBETOB (OJMH UM HECKOJIBKO MPAaBUIBHBIX OTBETOB).

CemuHapckue 3aHATHS. OCHOBHOE Ha3HAYEHHME CEMHHAPCKHMX 3aHATUH 10 JUCUUIUIMHE —
obOecrieunTh TIYOOKOE YCBOGHHE OOYYalOMMMHCS MAaTE€pPUaloOB JIEKI[MH, TPUBUBATh HABBIKU
CaMOCTOSITENTbHON paboThI C JIUTEPATypPOl, BOCIIUTHIBATE YMEHHE HAXOIUTh ONTHUMAJIbHbIE PEIICHUS B
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YCIIOBUSIX M3MEHSIOIIUXCSl OTHOUIEHHUM, (OPMUPOBATH COBPEMEHHOE MPO(ecCHOHATBHOE MBIIIICHHE
oOyuatomuxcs. Ha ceMHMHapCKUX 3aHATHSIX TPEIOIaBaTeNb MPOBEPSET BHIMOTHEHHE CAMOCTOSTEIbHBIX
3aIaHM W Ka4vyeCcTBO YCBOCHMsI 3HAHWUH, YMEHHUM, OMNpEeNesieT YPOBEHb CHOPMHUPOBAHHOCTH
KOMIIETECHIIUH.

KonmokBuym MoxkeT ciyxutb (GOpMOH He TOJIbKO IMPOBEPKU, HO U  IOBBIIICHUS
MIPOM3BOIUTEIILHOCTH TPY/AA CTyIeHTOB. Ha KOJITOKBHyMax 00CYKIAIOTCS OTACIbHBIC YACTH, Pa3ciibl,
TEMBbI, BOIIPOCHI M3y4aeMOro Kypca, OOBIYHO HE BKIIOYaeMble B TEMATHKy CEMHHAPCKUX M JIPYTHX
MPAKTUYECKUX yUEOHBIX 3aHSITHIA, a TAKKE pedepaTsl, MPOSKTHI U UHBIC PaOOTHI 00yJaIOIIUXCSI.

Jokian, coobieHne — MpoAyKT CaMOCTOSITENIbHON padoThI CTYJEHTa, MPEACTABIAIOMNN OO0
MyOJIMYHOE BBICTYIUICHUE MO MPEICTaBICHHUIO TOJYYEHHBIX PE3YylbTaTOB DPELICHUS OIpeaeaeHHON
y4e0HO-TIPAKTUIECKOH, y4eOHO-UCCIIEA0BATEIBCKON HITM HAYYHON TEMBI.

KonTponbHast paboTa — cpeAcTBO MPOBEPKH YMEHUIN MPUMEHSTH IMOJTyYE€HHbIE 3HAHMS JUIS
pelIeH s 3a/1a4 OTIPEICIICHHOTO TUIIA MO0 TEME WM Pa3/ieiy.

[TpodeccnonanbHO-OPUEHTUPOBAHHOE 3CCE — 3TO CPENICTBO, MO3BOJISIONICE OICHUTH YMEHHE
o0ydJaromerocsi MUCbMEHHO H3JIarath CyTh MOCTaBICHHOW MPOOJIEMBI, CAMOCTOSITEIBHO MPOBOIUTH
aHaJIM3 3TOM MpoOJeMbl C HCIOIb30BAaHHUEM AHATUTHUYECKOTO WHCTPYMEHTApHUsi COOTBETCTBYIOILEH
TUCHUIUIMHBL, JIeJaTh  BBIBOJBI, OOOOMIAIONIME AaBTOPCKYIO IO3WUIHAI0 IO  TOCTaBICHHOU
npodeccnoHanTbHO-OPUEHTUPOBAHHOM Mpolieme.

Pedepar — npoaykt camocTOSTENHHOM pabOThl CTYAEHTA, MPEACTABISIOMIUN COOOM KpaTKoe
U3JI0’KEHUE B MHMCHMEHHOM BHJIE MOJYYCHHBIX PE3YJIbTaTOB TEOPETHUECKOrO aHAIM3a ONpeaeIeHHON
HAy4YHOH (y4eOHO-HMCCIIeI0BATENbCKOM) TEMBI, TJI€ aBTOP PACKPBIBAET CYTh MCCIEIYEMOU MPOOIIEMBI,
MIPUBOJIUT Pa3IMYHbIC TOYKHU 3PEHHUSI, & TAKKE COOCTBEHHBIE B3IJISA/IbI HA HEE.

CutyanluoHHBIN aHau3 (KEeMC) — 3TO KOMIUICKCHBINM aHaJU3 CHUTYallMd, UMEBIIUNA MECTO B
peasibHOM TpaKkTHKE MNPO(EeCcCHOHATBHOM NEATENbHOCTH CHEelHaTucToB. KOMIIIEKCHBIM aHamu3
BKJIIOYAaeT B ceOs CIEAYIONIME COCTABISIONIME: TMPUYUHHO-CICICTBCHHBI aHaian3 (yCTaHOBJICHHE
MPUYMH, KOTOpPBIE MPUBEIN K BOSHUKHOBEHHIO JAHHOW CUTYyalluH, U CICACTBHI €€ pa3BepThIBAHUS),
CUCTEMHBI aHanmu3 (ONpeIeICHHE CYIIHOCTHBIX IPEIMETHO-COACPKATCIbHBIX XapaKTEPHUCTHUK,
CTPYKTYpHI CUTYyallUd, €€ PYHKIHIA U Jp.), IEHHOCTHO-MOTHUBAIIMOHHBIN aHANIN3 (TOCTPOCHUE CUCTEMBI
OIICHOK CUTYAIUH, €€ COCTABIISIONINX, BBISIBJICHHE MOTUBOB, YCTAHOBOK, IMMO3HUIINN ACHCTBYIOIIHX JIHII);
MPOTHOCTUYECKUI aHanmu3 (pa3paboTka MEPCIEeKTUB pPa3BUTUS COOBITUH IO MO3UTHBHOMY U
HEraTHUBHOMY CIICHApHIO), PEKOMCH/ATEIbHBIA aHamu3 (BHIPA0OTKAa PEKOMEHJANNNA OTHOCHTEIHHO
MOBE/ICHUS JEUCTBYIOIIMX IUI] CUTYallMu), MPOTrpaMMHO-IIe]IeBON aHanmu3 (pa3paboTka MporpaMm
JESATEILHOCTH TS pa3pelieHus JAHHON CHTYAIIHH).

TBopYeckoe 3aJaHle — 3TO YACTUYHO PETIaMEHTUPOBAHHOE 33/I1aHKe, UMEIOIIee HECTAaHAApTHOE
pelleHre W TO3BOJISIIOIIECE JTUArHOCTUPOBATh YMEHHS WHTCTPUPOBATH 3HAHUS PA3IUYHBIX HAYYHBIX
o0racTeid, apryMEeHTUPOBATh COOCTBEHHYIO TOUKY 3PEHHsI, TOKa3bIBaTh MPAaBUILHOCTh CBOCH MO3UIINH.
MOoeT BBIMONHITHCS] B HHIUBUYaTHHOM TOPSIKE VI TPYIIONH 00yJaromuXcsl.

JlenoBass u/unmu poleBas WUrpa — COBMECTHAs JEATENbHOCTh TPYMMBl OOYYarOMIMXCA H
MperoaBaTelis o YIPaBJICHUEM TIperoaaBarelis ¢ MeIbl0 PeleHUs YIeOHbIX U MPodecCHOHATEHO-
OPUEHTHUPOBAHHBIX 3aJa4 IyTEM UIPOBOTO MOJCIUPOBAHMS peaTbHOW MPOOIEMHON CHUTYallUU.
[To3BoJIsIET OTICHUBATH YMEHHE aHATM3UPOBATh U PEIIaTh TUITHIHBIC IPOPECCHOHATBHBIC 3aIa4H.

«Kpyrislii cTomy, AUCKycCcUs — UHTEPAKTUBHBIE OIIEHOYHBIE CPEICTBA, TO3BOJISIONINE BKIIOYUTh
o0yJaroImuxcss B TPOILECC OOCYXKIEHHsI CIIOPHOTO BOIPOCa, MPOOJIIEMBbI W OIEHUTh HX YyMEHHUE
apryMEHTHUPOBAaTh COOCTBEHHYIO TOYKY 3pEHHUS. 3aHSATHE MOXKET MPOBOJIUTH MO TPAJAULMOHHON
(KOHTAKTHOM ) TEXHOJIOTUH, JTUOO C MCIIOTH30BAaHHEM TEJICKOMMYHUKAIIMOHHBIX TEXHOJOTHH.

[IpoekT — KOHEUYHBIH MPOGECCHOHATHLHO-OPUEHTUPOBAHHBIN TPOAYKT, TMOJTy4aeMblii B
pe3ysibTaTe IJIAaHUPOBAHUS W BBHIMOJTHEHHS KOMIUIEKCA YYEOHBIX W HCCIICIOBATSIIBCKUX 33 aHWM.
[To3BoISIET OLIEHUTH YMEHUSI 00 yUYAIOITUXCS CAMOCTOATEIHLHO KOHCTPYHPOBATh CBOY 3HAHUS B TIPOIIECCe
pelIeHrs TPAaKTHYECKUX 3aJlad U Mpo0JIeM, OPUESHTHPOBATHCS B WH(OPMAITMOHHOM IPOCTPAHCTBE U
yYpOBEHBb CPOPMUPOBAHHOCTH AHATUTUYECKUX, UCCIIEIOBATETLCKUX HABBIKOB, HABBIKOB MPAKTHYECKOTO
U TBOPYECKOTO MBINUICHHUS. MOXET BBIMOJHATHECS B HWHAWBHIYAJTHLHOM IMOPSJIKE WM TPYIIION
00y4aroIuXcs.
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Pa3znes 7. MeToanuyeckne ykazaHusi 1Js 00y4aIOMIMXCS M0 OCHOBAHUIO TUCHMILIUHBI

OcBoenne oOydarommmMcst y4eOHON AMCHUIIIMHBI TPEANoJiaraeT H3yuYeHHE MaTepUaioB
IVCUIUIUIMHBI Ha ayJUTOPHBIX 3aHATHSIX U B XOJE CaMOCTOSITEIIbHON pabOThl. AYAUTOpPHBIC 3aHSATHS
MPOXOJIAT B (hOpME JICKIIHIA, CCMHHAPOB U MPAKTUYECKUX 3aHATHH. CaMocTosITeNbHAs paboTa BKIFOYAET
Pa3HOOOPAa3HBI KOMIUIEKC BUIOB M (JOpM pabOThI 00yUarOIIHNXCS.

JIJist  yCIIEITHOTO OCBOCHUS YYEOHOW JUCHUIUIMHBI W JIOCTIIKEHHS IOCTABICHHBIX IIEIeH
HE00XO0IMMO BHUMATEIBHO O3HAKOMUTHCS C HACTOsIICH paboueii mporpaMMbl y4eOHOM AMCIUTUINHBL
Crnenyet 0OpaTUTh BHUMAHKE HA CIICOK OCHOBHOM W JIOTIOJTHUTEIBLHOU JIMTEPATYPBI, KOTOPAst UMEETCS
B DIJIEKTPOHHOW OMONMOTEYHOW cucTeMe YHHBepcuTeTa. JTta HHGMOpManus HeoOXoauma st
CaMOCTOSITEITLHON pabOThI 00yYaroIIerocs.

[Tpu MOATOTOBKE K ayTUTOPHBIM 3aHATUSM HEOOXOIUMO MIOMHUTH OCOOCHHOCTH KXKIOU (POPMBI
€ro MPOBEICHUSI.

[ToaroroBka K y4eOHOMY 3aHATHIO JIGKIIMOHHOTO THma. C 1enbi0 00eCredeHus YCHEITHOTO
00y4YeHHsT 00YYAIOIIUIICS TOJKSH TOTOBUTHCS K JICKIIHHU, TOCKOJIBKY OHA SIBJISIETCS BayKHEUTIeH PopMoit
OpraHm3aIyy y4eOHOT0 MpoIiecca, MOCKOIbKY: 3HAKOMUT C HOBBIM YY€OHBIM MaTEPHAIIOM; PA3bICHSCT
yueOHBIC 3JIEMEHTBI, TPYIHBIC U1l IOHUMAHHUS, CACTEMATH3UPYET YUEOHBIH MaTepua; OpUECHTHPYET B
y4eOHOM TpoLecce.

C 3Toif 1eNbI0: BHUMATEIILHO NPOYUTANTE MaTepuas MPEAbLIYIIEH JCKIMH, 03HAKOMBTECH C
y4eOHBIM MaTEPHAJIOM I10 YYCOHHKY U y4eOHBIM MOCOOHSIM C TEMOH MPOYNUTAHHOH JICKIIMU; BHECUTE
JIOTIOJTHEHHUS K TIOJTyYCHHBIM PaHEee 3HAHHSIM 110 TeMe JICKIIMH Ha MOJISIX JICKIUOHHOW TETPaJIN; 3alUIINTE
BO3MOXKHBIE BOIIPOCHI, KOTOPBIC BHI 33/ JUTE JICKTOPY Ha JICKIIMH TI0 MaTepualy U3y4eHHOU JICKIUY;
MocTapanTech YSCHUTh MECTO M3y4aeMOW TEMbI B CBOCH IMOJATOTOBKE; Y3HAWTE TEMY MHpPEICTOSIICH
JIEKIUH (110 TEMAaTUYECKOMY IIJIaHy, 0 HHPOPMAIUH JICKTOPa) U 3alTUIIATE HHPOPMAITUIO, KOTOPOH BBI
BJIaJIeeTe 10 JAHHOMY BOIIPOCY

[IpenBapuTenbHas MOATOTOBKA K YYEOHOMY 3aHITHIO CEMHHAPCKOTO THIIA 3aKII0YAeTCS B
W3YYCHUH TEOPETHUYECKOr0 MaTepualia B OTBEICHHOE JUISI CaMOCTOSTEIbHOH pabOThl BpeMs,
03HAKOMJICHHE C HHCTPYKTHBHBIMU MaTepUaIaMH C IEJIbI0 OCO3HAHUS 3334 3aHSATHS.

CamocrostenbHass pabora. [l Oosnee yrIyOJCeHHOTO WM3YYEHUS TEMbl 3allaHusl  JUIs
CaMOCTOSITEITLHOM pabOThl PEKOMEHTyeTCsl BBITIOJHSATH MapaJUICIbHO C U3YYCHHUEM JTaHHOU TeMbl. [Ipu
BBITOJIHEHUH 3aJIJaHHI TT0 BO3MOXXHOCTH UCIIOJIb3YHUTE HATIISAHOE MPEICTABICHUE MaTepraia.

[ToxroroBka Kk 3adery, »O9Kk3ameHy. K 3adery, OSK3aMeHy HEOOXOJMMO TOTOBHUTCS
I[eJIeHANIPaBICHHO, PETYISPHO, CUCTEMATUUYECKU U C MEPBBIX JHEH 00y4ueHUs MO NaHHOW JUCIHUILINHE.
[TombITKH OCBOHUTH YUCOHYIO TUCIUILINHY B TIEPHO]] 3a9ETHO-IK3aMECHAIIMOHHON CECCHH, KaK TIPABHIIO,
MPUHOCAT HE CIUIIKOM YAOBIETBOPUTENbHBIE pe3ynbTaThl. [IpuM MOATOTOBKE K 3aueTy oOparute
BHHUMaHHWE HA 3alTUTY MPAKTUYECKUX 33JIaHUH Ha OCHOBE TeopeTuiIeckoro marepuana. [Ipu moaroroske
K DK3aMEHY IO TEOPETUYECKOW YacTh BBIIEIUTE B BOMPOCE TIJIABHOE, CYIIECTBEHHOE (TIOHATHUSA,
MPU3HAKA, KIACCUPUKANUA W Tp.), NPUBEIUTEC TPUMEPHI, WUTIOCTPUPYIONINEC TEOPETHUSCKHE
MOJIO’KEHUS.

7.1. MeTonn4eckne peKOMEHIAIMH M0 HANIMCAHUIO 3CCe

Occe (oT (paniy3ckoro €ssai — OMBIT, HAOPOCOK) — KaHP HAYYHO-TYOIUITUCTUYCCKOMN
JUTEPATyphl, COYETAIOMIEH NOMYEPKHYTO-MHIUBUIYAIbHYIO MO3ULUI0 aBTOpa IO KOHKPETHOU
npobieme.

['maBHBIME 0COOEHHOCTSIMH, KOTOPBIE XapaKTEPHU3YIOT ICCe, SBJISIOTCS CIETYIOIIUE MOJTOKEHUS:

® cOOCTBEHHAsI TIO3UIMSI 00SI3aTENBHO JIOJHKHA OBITh apryMEHTHPOBaHA M MOAKPEIUIEHa CChUTKaMU
Ha UCTOYHUKH, aBTOPUTETHBIE TOUKH 3pEHUSIMU U Oa3upoBaThcs Ha PyHAaMeHTaIbHON Hayke. HebounbIoit
00beM (46 crpanuir), ¢ 0hOPMIIEHHBIM CITUCKOM JINTEPATYPhl 1 CHOCKaMH Ha €€ CIOJIb30BaHHE;

® CTHJIb M3JIOKEHUSI — HAyYHO-MCCIICIOBATEIBCKHUM, TPEOYIONNN Y€TKOM, MOCIIeIOBATEIFHON 1
JIOTUYHOM  CHUCTEMBl JIOKA3aTeNbCTB, MOXET OTIMYaThCid OOpa3HOCTbIO, OPUTHHAIBHOCTHIO,
a(pOpPUCTUYHOCTHIO, CBOOOTHBIM JIEKCHYECKUM COCTABOM SI3bIKa;

® ICCIICIOBAHNE OTPAHUYMBACTCS UYETKOW, JIAKOHWYHOM TPOOJIEeMOW C  BBISIBICHHEM
MPOTUBOPEUHH U pa3pelieHueM STHX POTUBOPEUUid B TaHHOH paboTe.
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7.2. MeToan4yeckre peKOMEH AN 10 UCI0JIb30BAHUIO KellCOB

Keiic-meton (Case study) — MeTon aHanm3a pealbHOM CUTYyallMH, OIMUCAaHUE KOTOPOWM
OJTHOBPEMEHHO OTpPa)kaeT HE TOJBKO KaKyl-JTMOO MPAKTUYECKYIO MPOOJieMy, HO M aKTyaJU3UpyeT
OIpEe/ICIICHHBbI KOMIUIEKC 3HAaHUM, KOTOpBIM HEOOXOAMMO YCBOMTH IPHU DPA3PELICHUM JaHHOMN
npo6aemsl. [Ipu 3ToM cama npoOieMa He UMEET OJTHO3HAYHBIX PEILICHHH.

Keific kak MeTO/1 OLIEHKM KOMITETEHIIUH JOJKEH yIOBJIECTBOPSTH CIEAYIOIUM TPeOOBaHUSAM:

— COOTBETCTBOBATh YETKO IOCTaBICHHOM LIEJIN CO3/1aHus;

— UMETh MEXIUCLUIUIMHAPHBIN XapaKTep;

— UMETb JOCTATOYHBIA 00bEM IEPBUYHBIX U CTATUCTUYECKUX JaHHbIX;

— UMETb COOTBETCTBYIOIIUN YpPOBEHb CIIO)KHOCTH, HMJUIIOCTPUPOBATH TUIIMYHBIE CHUTYyallH,
UMETh aKTyaJbHYI0 MpoOJeMy, MO3BOJIAIONIYI0 MPUMEHUTHh Pa3HOOOpa3HBIE METOJbl aHaIu3a MpU
IIOMCKE PELICHHUs], UMETh HECKOJIBKO PELICHUM.

Kelic-meToqy oOKa3pIBaeT COACWCTBUE pPa3BUTHUIO YMEHMs peliarb MpoOJeMbl C  YYETOM
KOHKPETHBIX YCIOBUM M 1pu Hanuuuu (akrudecko uHPopmauuu. OH pa3BUBaeT Takue
KBaJTM(UKAIIMOHHBIE XapaKTEPUCTUKU, KaK CIHOCOOHOCTh K IPOBEACHHUIO aHAINW3a U JUArHOCTHUKHU
npobieM, yMEHHE 4YeTKO (hOpMyaupoBaTh M BBICKA3bIBaTh CBOIO IO3UIMIO, YMEHHE OOLIaThCd,
IMCKYTHPOBaTh, BOCHPUHUMATh M OIIEHWBATh WH(POpPMAIMIO, KOTOpas MOCTYMaeT B BepOalbHON
HeBepOaTbHOU hopMme.

7.3. Tpe6oBaHus K KOMIETEHTHOCTHO-OPHEHTHPOBAHHBIM 3aJaHUSIM JIJISI IEMOHCTPALHH
BBINOJIHEHH NPodecCHOHATBHBIX 3a1a4

KoMIeTeHTHOCTHO-OPUEHTHPOBAHHOE 3aJlaHUe — 93TO BCErla IPAKTHYECKOE 3ajaHue,
BBITIOJIHEHWE KOTOPOTO HAIEJICHO Ha JEMOHCTPUPOBAHHUE JIOKA3aTEIbCTB HAIMYUS y OO0YYaroIuxcs
OOIIEKYJIBTYPHBIX, OOMIECTTPO(PECCHOHABHBIX M TMPO(ECCHOHATBHBIX KOMIICTCHIIMH, 3HAHHUH, YMCHUIA,
HEOOXOMMBIX TSI OyMytei podecCHOHATBHOM A TeTLHOCTH.

KoMIeTeHTHOCTHO-OpUEHTHPOBAHHBIC 3a[aHUsI OBIBAIOT PA3HBIX BHIIOB:

® HAIIPaBJICHHBIC HA ITOATOTOBKY KOHKPECTHOI'O ITPAKTUKO-OPUCHTHPOBAHHOI'O IIPOAYKTA (aHaJII/I?;
JIOKYMEHTOB, TEKCTOB, KPUTHKA, pa3paboTKa CXeM U JIp.);

® AHAIMTUYECKOTO M JMAarHOCTHMYECKOTO XapakKTepa, HalpaBJICHHbIC HA aHAIU3 Pa3IMYHbIX
acCreKTOB U Mpo0IeM;

®CBS3aHHBIC C BBINOJIHEHUEM OCHOBHBIX TNPO(PECCHOHANBHBIX (YHKIMH (BBIMOJHECHUE
KOHKpPETHBIX JeHCTBMM B paMkax BuAa MNpodecCHOHANBbHOM  AESITeNbHOCTH, HAMpUMeED,
dhopmynupoBaHUE 1eJIe MUCCHH, U T. T1.).

Pa3nen 8. Yue6Ho-MeToAMUeCcKoe M HHPOPMALMOHHOE 00ecnieyeHHne TUCHMILTUHBI

Ocnoenas numepamypa’

1. Ananus JI.A. CO0pHUK 3a/1a4 [0 aHATUTUYECKOI reoMeTpun U JInHeiHo# anredpe / Ananus
JLA., T'yceita-3ane C.M., IptaankoB U.A.. — Mockaa : Jloroc, 2005. — 376 ¢. — ISBN 5-94010-375-
8. — Tekcr : anextponnsiii / IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/9121.html

2. Bricmas marematuka. Yacte II. Maremarnueckuit ananu3 : ydeOHoe mocobue / B.U.
byxrosiposa [u ap.].. — Kemeposo : KemepoBckast rocynapcTBeHHast MeqUIMHCKas akaaemus, 2007. —
92 c. — Tekcrt : anekrponnsiii // IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/6112.html

3. KoueroBa 0.B. Anre6pa. KoneunomepHsle nmpoctpaHcTBa. JIMHelHbIe onepaTopsl @ Kypc
nexnmii / Kouerosa 10.B., Illupmosa E.E.. — Mocksa : IIpomereii, 2013. — 80 ¢. — ISBN 978-5-
7042-2454-9. — Tekcer : onekrponnbii // IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/23973.html

Jononnumenvnas rumepamypa®

213 DBC
3 U3 DBC
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4. BeperennnkoB B.H. Breicmias maremarnka. Marematwdeckuii aHaim3 (QyHKIIUHA OJIHOM
nepemenHoii / BeperennukoB B.H.. — Cankr-IlerepOypr : Poccuiickuii rocymapcTBeHHBIN
THAPOMETeopoorndeckuii yauBepcuteT, 2013. — 254 ¢. — Tekcer : snexkrponHsiii / IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/17901.html

5. DnemeHThI 00111e anredpsl 171 0aKaJaBpOB U CHEIUAINCTOB TEXHOIOTHYECKIX
HanpaBiieHu# : yaeOHoe mocobue / O.M. Jlertsipesa [u ap.].. — Kazanp : Kazanckuii HarimoHabHbIN
HCCIIeI0BATENbCKUI TeXHOJornuecknii yausepeuret, 2016. — 100 ¢c. — ISBN 978-5-7882-1920-0. —
Tekcer : anextponnsiii / [IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/62021.htmi

8.1. TpeGoBaHusi K MaTePHAIBbHO-TEXHHYECKOMY M Y4eOHO-MeTOANYEeCKOMY o0ecre4eHuIo
nporpaMmbl 0akajnaBpuara

8.1.1. YHHBepcHTET pacrionaraeT MaTepruajbHO-TEXHHUYECKOM 02301, COOTBETCTBYIOIICH IEHCTBYIOIIHM
NPOTHBOMOXKAPHBIM TpaBWJIaM © HOpPMaM M OO0ECIEeUYMBAIOUICH MPOBEACHUE BCEX BUJIOB
JUCLUIUIMHAPHON M MEXIUCLUIIMHAPHON MOJrOTOBKH, IPAKTUYECKON U HAayYHO-UCCIIE10BaTEIbCKON
paboT 00yUaronmxcs, IPeyCMOTPEHHBIX YUCOHBIM TUTAHOM.
ITomemienuss mnpencTaBisAloT co00il yueOHble ayAWTOPUM JJIs IPOBEACHUS Y4EOHBIX 3aHATHH,
NPEIyCMOTPEHHBIX IPOrpaMMoi OakajlaBpuara, OCHAIICHHBIE OOOPYJOBAaHHEM M TEXHUYECKUMHU
cpeAcTBaMU 00yu4eHUsl, COCTaB KOTOPBIX OIpeelisieTcs B pabounx mporpaMMax AMCLUUILUIMH (MOJYIe).
B VuuBepcureTre uMeEOTCS CIEUUATU3UPOBAHHBIE AyIUTOPUU [UIsl NIPOBEIACHHUS 3aHITUH IO
MH(GOPMALIMOHHBIM TEXHOJIOTHSIM.
[TomenieHust sl CaMOCTOSTENHFHON pabOThl 00YYArOIIMXCS OCHAIIEHBI KOMITBIOTEPHOW TEXHUKOH ¢
BO3MOYKHOCTbIO MOAKIIOYEHHS K ceTh "HHTepHer" M oOecrmeyeHHeM J0CTyna K 3JIEKTPOHHOM
MH(POPMAIMOHHO-00pa30BaTENBHOM cpelie Y HUBEpCUTETA.
JJieKTPOHHasi HHGOPMaLMOHHO-00pa3oBaTeIbHas cpela Y HUBePCUTeTa BKJIKYAET:

1. Odunmanbueiii caiit Yuausepcurera (https://www.iile.ru/)

2. DnexTpoHHas HH(pOpMAIMOHHO-00pa3zoBaTtenbHas cpena «1C: YHuUBepcUTET» IOroBOp OT
10.09.2018 1. NeITPKT-18281 (6eccpouno)

3. TIporpammser s 9BM. Cucrema aucraniuonHoro ooydenust «Mirapolis» - JIuieH3noHHBbIH
noropop Nel07/06/24-xk ot 27.06.2024 (Cneumdukamuss K JIMIEH3MOHHOMY JOTOBOPY
Nel07/06/24-x ot 27.06.2024, cpox ngeiictBus c¢ 02.07.2025 mno 01.07.2026 r1.)
https://impe.Ims.mirapolis.ru/mira/

4. Tlporpamma miast OBM. Bupryanshas komuata «Mirapolisy - JIMIECH3HOHHBINA 1OTOBOP
Nel07/06/24-x ot 27.06.2024 (Cneunduxanus k Jlunenznonnomy gorosopy Nel07/06/24-k ot
27.06.2024, cpok neiictust ¢ 02.07.2025 no 01.07.2026 r.) https://impe.Ims.mirapolis.ru/mira/

5. Cucrema tectupoBanus INDIGO nunensnonnoe cornamenwue (Jorosop ot 07.11.2018 r. NoJl-
54792, nononnutensHoe cornamenue Ne J[-5479/6 o npononranuu gorosopa a0 01.06.2026r.)
http://212.48.35.211:85/

8.1.2. VHuBepcurer obecrieyeH HEOOXOJUMBIM KOMIUIEKTOM JIMIEH3MOHHOIO M CBOOOJHO
pacrpocTpaHseMOro NporpaMMHOT0 00eCTIedeHus1, B TOM YU CIIe OT€4eCTBEHHOT O TPOU3BOJICTBA (COCTaB
ompezensercs B pabouux MporpamMmax AUCHUIUIMH (MOJyJed) W TOJUIEKUT OOHOBJICHHIO IPHU
HEO0OXOTUMOCTH).
Ilepeyens JMIEH3UOHHOTO TNPOrPaAMMHOrO o0ecnedyeHHsi, B TOM 4YHCJIe OTe4eCTBEHHOIO
NPOU3BOJCTBA:

1. OnmneparrionHas cuctema «ATimant - Atlant Academ ot 24.01.2024 r. (6eccpodHo)

2. AnrtuBupycHoe mnporpammuoe obecneuenue Kaspersky Endpoint Security mms Ouzneca —

Pacmmpennsriii Russian Edition qorosop-odepra Ne Tr000941765 ot 16.10.2025 1.

8.1.3. OGyuaroummcs obecreueH 0CTYI (yAaJeHHBIM JOCTYI) K COBPEMEHHBIM MpOodeccroHaTbHBIM
6a3aM TaHHBIX 1 UH)OPMAIIMOHHBIM CIIPAaBOYHBIM CUCTEMAaM, COCTaB KOTOPBIX OMpeAeseTcs B pabounx
porpaMMax JHUCHUIUIMH (MOJysiel) 1 OOHOBIIsIETCS MPU HEOOXOAMMOCTH, HO HE peXke OHOro pa3 B
rojl.
Ilepeyens coBpeMeHHBIX MPO(ECCHOHAIBHBIX 0a3 JaHHBIX W WHGOPMANMOHHBIX CHPABOYHBIX
cucTeM:
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1. Undopmarmonno-mouckosas cuctema «Koncynerant [lmroc» - Jlorobop NeMU-BUIIT-79717-
56/2022 (6eccpouHo)

2. DnexktpoHHO-OMOnMoreunas cuctema IPRsmart munenswonnsiii gorosop ot 01.09.2024 r.
Nel1652/24C (cpox neiictBus o 31.08.2027 r.) https://www.iprbookshop.ru/

3. Hayunas snexrponnas oubnuoreka eLIBRARY nmunensunonnsiii qorosop SCIENC INDEX Ne
SIO -3079/2026 ot 30.01.2026 r. (cpok aeiictBus 10 29.01.20271.) https://elibrary.ru

8.1.4. OOyuwarommecss u3 uucna wuHBaMAOB u Jml ¢ OB3  obecneueHbl 3JIEKTPOHHBIMU
00pa3oBaTeNbHBIMH PECypcaMu B OpMax, aJaliTHPOBAHHBIX K OTPAaHHYCHUSIM UX 3[JOPOBBSL.

Pa3znen 9. MaTtepuajibHO-TeXHHYECKOE 00eceyeHue
00pa3oBaTe/ILHOIO Npolecca

VYyeOunast ayautopust ans nposeaeHus | OOopynoBaHue: CHeUaIn3upOBaHHASL Mebenb
3aHSATHN JICKIIMOHHOTO THUIA, 3aHsATid | (Mebenb aymautopHas (12 cromoB, 24 cryna, JOCKa
CEMHHApCKOr0 THIMA, TPYNIOBBIX U | ayAUTOpHAas), CTOJ npernoaaBarers, CTYN
WH/IMBUyaTbHBIX KOHCYJIbTAIIHi, | IPeroiaBaTes.

TEKYIIEro KOHTPOJISI U MpoMexyTouHoi | Texuudyeckue cpefactBa oOydeHHUs: NepCOHANbHBIH
aTTecTaluu KOMIIblOTEp - 1; MynbTUMenuiiHOe 00O0pyJnOBaHME

(IpoeKTop, KpaH).

[lomemenne st camocrodrenbHol | CnenuanusupoBaHHas meOenb (9 cTonos, 9 crynbes),
paboTHl 00yJaroIIXCs NEPCOHANBHBIE ~ KOMIIBIOTEPHl C  BO3MOXKHOCTBIO
MOJKIIIOYeHUsT K cetd «MHTepHeT» U obecrneyeHneM
JIOCTyma B DICKTPOHHYIO  HMH(OpMannoHHO-
00pa3oBaTeNbHYIO Cpey YHHBEpCUTETA
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