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OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHHUE BBICIIETO
00pa3zoBaHus

"CAHKT-IIETEPBYPI'CKUI1 TOCY JAPCTBEHHBIM YHUBEPCUTET
ADPOKOCMUYECKOTI'O ITPUBOPOCTPOEHIM A"

Kadempa Ne 5

YTBEPX/IAIO
PykoBonaurens HanpaBieHus

JIOII.,J.T.H.,JOII.

(OIDKHOCTB, yU. CTEICHb, 3BAaHUE)

H.A. XunpuukoBa

(vHMIMAIE], aMUITIS)

7
Ll

(moamucek)

«23» urons 2021 r

PABOYAS ITPOTPAMMA JIMCLTATIJIMHBI

((MO,Z[CJIHpOBaHI/IC MNPpUPOAHO-TEXHUYCCKUX CUCTCM>»
(HanmeHoBaHWe JUCIUILINHEL)

Kon nampasieHust moaroToBKu/
CIIELIMATIbHOCTHU

20.04.01

HanmenoBanue HaITpaBJICHU

TexHnocdepHas 6€30MacHOCTh
HOHFOTOBKI/I/ CIICINAJIBHOCTHU

HaumenoBanue WM HHOBaLIMOHHBIE TEXHOJIOTUHU U HKOJIOT0-3KOHOMUYECKAS
HaIpPaBJIEHHOCTU OIIEHKa 0€30TMaCHOCTH B IPUPOJHO-TEXHUYECKUX CUCTEMAX
®dopma 00yueHUs 3a04yHas

Cankr-IlerepOypr— 2021r.




JIucT coritacoBaHms pabodeii IPOrpaMMEI AUCITUILTAHEL

[Iporpammy cocraBui (a)

Jlo1., K.T.H., JIOIL. ‘%f“’f 23.06.2021

A.B. Enndanon

(OKHOCTB, Y. CTETICHb, 3BaHHE) (moamucsk, nara)

[Iporpamma ono6pena Ha 3acenanuu Kadeapor Ne 5

«23» urons 2021 r, nmporokosa Ne 03-06/2021

u.0 3aBenyromuii kageapoi Ne 5

II.T.H.,JIOII. 23.06.2021

(MHUTHATEI, (haMUITHS)

E.A. ®pososa

(y4. cTerneHb, 3BaHUE) (oamuce, nata)

OteerctBenHsbIit 32 OI1 BO 20.04.01(01)

JIOII.,JI.T.H.,JO01I. %/ 23.06.2021

(MHULMATEL, (aMIIIHs)

H.A. JKunpaukoBa

(IOIDKHOCTBD, Y. CTCIICHb, 3BaHHUE) (moanwuck, gara)

(MHMLKANTBI, haMUITHS)

3amecTuTenb TUpeKTopa MHCTUTYTA (AekaHa (akynbTeTa) Ne ®IITU no meTonuyeckoit padore

JIoM.,K.T.H.,JIOII. == 23.06.2021

M.C. CmupHOBa

(TOMKHOCTB, yU. CTETICHb, 3BAHHE) (moxmucek, nara)

(MHUTIHATEI, (haMUIIHS)



AHHOTaNM

I[I/ICL[I/IHJII/IHa ((MOIIGJII/IpOBaHI/Ie MMPUPOAHO-TCXHUICCKUX CUCTEM» BXOOUT B
00pa3oBaTeNbHYI0 MPOrpaMMy BBICIIErO O00pa30BaHUS — MPOrpaMMy MAarucTpaTypbl IO
HampaBieHuio mnoxarotoBku/ cneuuanbHocTH  20.04.01  «TexHochepHas 0e30MacHOCTHY
HanpaBIeHHOCTH  «/IHHOBAIlMOHHBIE TEXHOJIOTUM M  DKOJOT0-DKOHOMHUYECKas  OIICHKa
0€30I1aCHOCTH B TPUPOJHO-TEXHUYECKHX cHcTeMax». JlucuuruimHa peanusyercss Kadeapoi
«Ne5y.

JlucuuruinHa HaresieHa Ha ()OPMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIOLUIMX KOMITETCHIINIA:

IIK-1 «Cnocoben pa3pabaTeiBaTh ¥ BECTH 0a3bl 3KCIICPUMEHTAIBHBIX JTaHHbBIX,
MMPOU3BOJAUTH IIOUCK U BBI60p METOAOB U MOHeHeﬁ AJI1 pCHICHUA HAYYHO-UCCIICA0BATCIBCKUX
3aj1a4, MPOBOJUTH CPaBHEHHE M aHAIU3 TOJIYYCHHBIX PE3YJIbTaTOB WCCIICIOBAHHIA, BBITIOIHSTH
MaTeMaTHYECKOE U MALTMHHOE MOJICTTMPOBAHUE)

[TK-3 «CriocoOeH BBIMOIHATH CIOXKHBIE HHKEHEPHO-TEXHUYECKUE pa3paboTKu B 00JacTh
TexHoCc(hepHOU Oe30MacCHOCTI

ConepkaHue JUCHUILUIUHBI OXBAaThIBAET KPYr BOINPOCOB, CBS3aHHBIX MOJICIHPOBAHUE
NPUPOIHO-TEXHUYECKHX IPOILIECCOB

[IperoaBanrie MUCHMIUIMHBI TMPEIyCMAaTPUBACT ClieAyIONHMe (HOPMbI OpraHHU3alUuu
y4eOHOro mporiecca: JEKIUU, 1abopaTopHble pabOThI, CaMOCTOSITENIbHAS paboTa CTYICHTA.
[TporpamMMoii AUCIUTUIMHBI IPEITYCMOTPEHBI CIICAYIOUIME BUIbI KOHTPOJIS: TEKYIIHHA KOHTPOJIb
yCIIEBaEMOCTH, MTPOMEXKYTOUHAS aTTecTanus B (hopMe dK3aMeHa.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BUIBI KOHTPOJIS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO6miast TpyJOEMKOCTh OCBOCHHS JAUCIIUIUIMHBI COCTaBiIseT 4 3a4eTHBIX enuHulbl, 144
yaca.

SA3bIK 00yUYeHHUS 110 AUCIHUIUINHE «PYCCKUH »



1. IlepedeHb IIAaHUPYEMBIX PE3YJIBTATOB O0YUEHHS 110 JUCLUILIMHE

1.1. Ilenu npenoaaBaHusl JUCHUTUIUHBI
Ilenpl0 MOATOTOBKM MO JUCHMILIMHE «MoJenupoBaHue MNPUPOJIHO-TEXHUYECKUX CHCTEM»
SBNSIETCA  BBIpA0OTKA y CTYIACHTOB TOHMMAaHHUS CTPYKTYpel ¥  (DYHKIIMOHUPOBAHHS
npupogHoTexHuueckux cucreM (IITC), a Taxke HaBBIKOB MX MOJEIMPOBAHUS U MCIIOJIb30BaHUS
MoJieNiell B MPaKTHUECKOW NIEATENbHOCTH, MOJyYeHHE CTYACHTAaMH HEOOXOJMMBIX HAaBBIKOB B
00J1aCTH 3KOJIOTMYECKOTO MOAETUPOBAHHUS.

1.2. JlucumnnuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOH  y4acCTHUKAMH
00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeIbHOM MporpaMMbl BbICHIEr0 00pa3oBaHus (Jajiee —
OIl BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 110 AUCLHUILUINHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHus OIT BO.

B pesynbrare u3ydyeHus AUCUUILUIMHBI OO0YyYaroLIUIiCs NOKEH 00J1aJaTh CIelyroIUMU
KOMIIETEHIIMSIMU HJT WX 9acTAMH. KoMIeTeHIINY U WHAMKATOPHI UX JOCTHKCHHS NPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIIMHA U HHINKATOPOB MX JOCTHKCHHS

Kareropus (rpynma) | Kog u HaumenoBanue | Koa m HauMeHOBaHME HHIUKATOPA TOCTUKEHUS
KOMIIETCHIIUHU KOMIETECHIIMU KOMIIETEHLINU

I1K-1 Criocoben
paszpabaThIBaTh U
BECTH 0a3bl
AKCIIEPUMEHTAJIbHBIX
JAHHBIX,
MIPOM3BOIUTH TTOUCK

[TK-1.3.1 3HaTh METOJIBI M MOJICIH JJIsI PEIICHUS
1 BBIOOpP METOJIOB H

" Hay4YHO-UCCJIEA0BATENIbCKUX 3aa4
MOJENEH It
IIK-1.VY.1 ymeTs pa3zpabaTbIiBaTh U BECTH 0a3bl
pEeLIEHHs HAy4YHO-
[Ipodeccuonanbubie SKCIEPUMEHTAIbHBIX JaHHBIX
HCCIIENOBATEIIHLCKUX
KOMIICTEHIINH [TIK-1.B.1 BnageTs HaBbIKAMU MPOBEACHUS
3a/1a4, MPOBOJUTH
CpPaBHEHUS U aHAJIM3a MOJTYYEHHBIX PE3yIbTaTOB
CpaBHEHHUE U aHAJIU3 o
HCCIIEeIOBAHNH, BEIITOJIHEHNSI MAaTEMAaTHUECKOT'O 1

MOJTYYEHHBIX
MAaIIMHHOTO MOJISTHPOBAHUS
pe3yIbTaTOB

HCCIICIOBAHNM,
BBITTOJIHATH
MaTeMaTHUYeCKOe 1
MAIIIMHHOC
MOJIETIUPOBAHHUE

[1K-3 Criocoben
BBIITOJIHATH CJIOKHBIC

WHKXEHEPHO-
[1K-3.3.1 3HaTh MeTOIBI BEIOOpA U pacyeTa
[IpodeccuonabHbIe | TEXHUYECKUE
OCHOBHBIX TTapaMEeTPOB CPEJICTB 3aALTUTHI
KOMHCTEHIHH paspaboTiu B YeJIoBeKa U OKPYKaromeil cpeipl
obnactu Py p
TexXHOC(epHOH
0€301acHOCTH

2. Mecro nucnuIuiHHbEL B cTpykType OI1
JucuumimHa MOKeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YyYECHUU CIEAYIOINX JUCIUTIINH:
— « YHpaBlIeHHE pUCKaMH, CHCTEMHBIA aHAJIN3 U MOJCIIUPOBAHUEY,
— «YnpaBieHHE KAYECTBOM CIIOKHBIX CUCTEM.




3HaHUs, TOJYYCHHBIC TPH HM3yYCHWHM MaTepuasia JTaHHOW JUCIUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUE€HHE, TaK U MOTYT UCIIOIb30BATHCS MPU U3YUYEHUHU APYTUX TUCLMILIAH:

— « IIpousBoacTBEeHHAs TPEAIUILIOMHAS TPAKTUKAY,

— « IIponsBoacTBeHHAs! TPOCKTHO-KOHCTPYKTOPCKAS TTPAKTUKA).

3. O0BeM U TPYJ0EMKOCTb JUCIUTUINHBI
JHannaple 006 o0meM oO0beMe TUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYJ0EMKOCTH IO CeMeCTpaM) IPeACTaBICHbI B
Tabnuie 2.

Tabmuna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIINHBI

TpynoemMKoCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
No4
1 2 3
Oowan mpyooemKocmo OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (1ac)
U3 Hux uacoe npaxmuyuecKkoil no020moeKu 8 8
AyoumopHhusie 3anamus, BCETo vac. 16 16
B TOM YHCIIC:
nekiuu (JI), (dac) 8 8
npakTudeckue/cemunapckue 3anatus  (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 8 8
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
sK3aMeH, (Jac) 9 9
Camocmoamenvnan paboma, Bcero (dac) 119 119
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sx3ameH (3auer, Judd. 3auy, OK3. OK3.
OK3.**)

4. ConeprkaHue TUCIUTUTMHBI
4.1. Pacnpezenenue Tpy10€MKOCTH TUCHIUTUIMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3aensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

Jlexrum | 113 (C3)| JIP KII CPC

Pazgensl, TeMBI TUCITUTIIMHEI (uac) (qac) (4ac) (qac) (qac)

Cemectp 4

Paznen 1. OcHOBHBIE IOHATHS W OOIITHE TPUHIIUIIEI
MOCTPOCHUS MAaTEeMaTHIECKUX MOJIENIEH OMaCHBIX
MIPOIIECCOB

Tema 1.1 CucreMHBIH aHAINA3 U CUCTEMHBIA MTOIXO0.I ) 0
KaK OCHOBa KBTU(UITUPOBAHHOTO TIOCTPOCHHSI
MaTeMaTHIECKON MOJIEIH OMACHOTO TpoIlecca
Tewma 1.2. OCHOBHBIE TPUHITUIIBI MOJEITHPOBAHHUS
CHCTEM

35

Paznen 2. Mogenuposanue B I[ITC

Tema

2.1.MaccomnepeHoc 1 TEIUIONEePEeHOC B BOJAHBIX
00BeKTax

Tewma 2.2. MacconepeHoc B aTMOC(HEPHOM BO3IIyXe
Tema 2.3 MonenupoBanus 30H noaromtenwst [ITC




Paznen 3. Mopenu pa3BuTHs o01ecTsa

Tema 3.1 Mogenn n3MeHEHHUS YUCIICHHOCTH HACCIICHUS
2 2 44
3emiu
Tema 3.2. Mopenu pa3Butus 001IeCcTBa
HWroro B ceMecTpe: 8 8 119
Hroro 8 0 8 0 119

IIpakTnyeckass MOATOTOBKA 3aKJIIOYAcTC B HENOCPEACTBEHHOM  BBIIIOJHEHUHU
Oo0y4yaromMMHUCST ~ OMNpPENEeNeHHBIX  TPYNOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;ymei
npoeCCHOHATIBHON 1A TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JICKIIMOHHBIX 3aHSTUH.
ConepxaHue pa3/ieiioB M TeM JICKIIMOHHBIX 3aHITHI MIPUBEICHO B Ta0OHIIC 4.

Tabmuna 4 — ConeprkaHue pa3JesioB U TeM JEKIMOHHOTO [IUKIIa

Howmep paznena HasBanue u conep:xkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1 OcHOBHbBIE MOHATHS U 001Me NPUHIUIBI IOCTPOCHUSA
MaTeMATH4YeCKHX Mo/ieJieil ONACHBIX NMPOLECCOB

Tema 1.1 CucreMHBIN aHaIU3 U CUCTEMHBIN OIX0J KaK OCHOBa
KBJIM(ULIMPOBAHHOTO TIOCTPOEHUSI MATEMAaTUYECKOM MOJeNn
onacHoro npouecca [lonstus cucremuoctu OC,
[I03HABATEJILHON U NPaKTUYECKON AesITeNbHOCTH. OCHOBBI
CUCTEMHOI'0 IIOJIX0/1a ¥ aHaIu3a. AJITOPUTM UCCIIEI0BAHUS
cucteM. Boienenue cucrem B OC. Oxocucremsl u [ITC B
pamkax Teopun cucteM. OCHOBHBIE ATallbl CHCTEMHOTO aHAJINU3a.
[Tpuniun abcrparupoBanus. [ MIOTETUKO-eTyKTUBHAS
METOJI0JIOTUS U3YUEHUS TPUPOAHBIX cucTeM: CyTh TMIIOTETUKO-
JIeAyKTUBHOM MeTofosoruu. KommdecTBeHHas olleHKa
uHpopmanuu. CocTaBIsIOLINE ONEPAaTUBHON HHPOPMALIUH.
[Ipsimble 1 0OpaTHbIe cBA3U B cucteMax. [lonoxurensHas u
OTpHUIIaTeNIbHAs 00paTHasl CBs3b. ABTOKOJIEOATEIbHBIE
IpoLEecChl. DJIeMEHThI cucTeM. [lepeMeHHbIe B cucTeMax:
BXO/JIHBIE, BBIXO/IHBIE, BO3MYLIAIOIINE, IEPEMEHHBIE COCTOSHUS.
VYnpasienue B 3kocucteMax. Perynuposanue B 7 9KOCUCTEMAX.
Hepapxuueckas CTpyKTypa 9KOCUCTEM. Y POBHU UEPAPXUHU
Tema 1.2. OCHOBHBIE IPUHIIUIIBI MOAEITUPOBAHUS CUCTEM
Knaccugukanun mozeneid. CpaBHUTENbHAS OLIEHKA PA3IMYHbIX
croco6oB MozenupoBanusi. Moaenu u napagurmel. [Ipupona
Mojenen, uaeanusanua. OCHOBHBIE XapaKTEPUCTUKH MOJIEIICH.
@yHknun Mozeneld. OCHOBHBIE OITACHOCTU MOJEIIUPOBAHUS.
Pons monenupoBanus npu nzydyennu [ITC. ITTC kax
CTPYKTypHas eaununa texunocdepsl. Ocnonuslie bl [TTC.
OcnosHnble coiicTBa [ITC. 3akonomeproctu crpoenus [ITC.
OcHoBHbIe 3akoHOMepHOCTH (yHKIHOHUpoBaHus [ITC. IToToku
Beniectsa U sHepruu B IITC. IIponeccs camoopranuzanuu B
IITC. Ynpasnenue [1TC




Pa3nea 2 MoaeanpoBanne B IPUPOAHO-TEXHUYECKUX
cucremMax

Tema 2.1.Terio 1 MacconepeHoc B BOTHBIX 00bekTax [ToHATHS
MPUPOJTHO-TEXHUIECKUX CUCTEM KaK OOBEKTOB IS
moaenupoBanus. Kommonents! [1TC. Pacuér Teroodmena B
noxe Bonoéma. Pacyer reronepenoca B BogoToke. OCHOBHbIE
muddepeHIranbHble ypaBHEHUS [IEPEHOCa 3arPA3HSIIOIINX
BEIIECTB B BOJHBIX 00beKkTaxX. TeopeTuueckrue OCHOBBI IepeHoca
3arpsI3HSAIONIUX BEHIECTB. MeTOIbI pelIeHUs
muddepeHInaTbHBIX ypaBHEHUH. [ paHnYHbIC 1 HAYAIIbHEIC
yCIIOBUs. MeToa KOHEUHBIX pa3sHOCTe. OCHOBHBIC ypaBHEHUS
MepeHoca BemecTBa. Pacuer HOpMaTHUBOB TOMYCTUMBIX COPOCOB
B BOJIOTOKaX

Tema 2.2. Macconepenoc B armochepHoM Bo3ayxe OCHOBHBIE
muddepeHIranbHbIe YpaBHEHUS MIEPEHOCA 3aTrPA3HSIIOIINX
BEIIECTB B aTMOC(EpHOM Bo3ayxe. TeopeTruueckrue OCHOBBI
NepeHoca 3arps3HsIIONINX BelecTB. MeTo bl penieHus
muddepeHIMATBHBIX ypaBHEHUH. [ paHUYHbIC M HAYAIbHBIC
ycinoBusi. OCHOBHBIE YpaBHEHHUS IIEPEHOCA BEIIECTRA.

Tema 2.3. MonenupoBanust 301 noarorieHus [ITC
Teopernueckre OCHOBBI pacyeTa KOJIMYECTBA OCAKOB U
00BEMOB MMOBEPXHOCTHOTO CTOKa. PacueT BojonpomyckHoi
CIOoCOOHOCTH BOJI0OTBOAsMIIEH ceTr. OneHka ymepoa ot
MOJTOIICHUS] TEPPUTOPHM PA3IMUHOTO HA3HAYCHUS

Pasnen 3. Moaesnu pa3Butus 001ecTBa

Tema 3.1 Mopaenu n3MEHEHN YUCIIEHHOCTH HAaceJIEHUs 3eMINA
Marematnueckue MoJielib MUPOBOTO JeMOrpaduuecKkoro
mporecca.

Tema 3.2. Mogenu pa3Butus obuectsa ['mobanbHble MOAEITH:
Monenu Pumckoro kiry6a. PaboTel u mporno3s! Pumckoro kiyo6a.
MonenupoBanue norpedienus pecypcoB. Monens «lIpenenst
pocTay

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
TeMbl MpaKTHYECKUX 3aHATHHA U X TPYJTOEMKOCTh ITPUBECHBI B TAOIHUIIE 5.

Ta6J'II/II_Ia 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYIOCMKOCTb

N3 nux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTudeckux | TpyloeMKOCTb, |MPAaKTHYECKOM |paznena
n/m 3aHATUN 3aHATUH (uac) MOATOTOBKH, | AUCIUI

(gac) JIUHBI

VY4eOHbIM MJIaHOM HE MPEyCMOTPEHO

Bcero

4.4. JlabopatopHble 3aHATUS




Tembl 1aOOPaTOPHBIX 3aHATHHA U UX TPYJAOEMKOCTh IPUBEACHBI B Ta0OHIIE 6.

Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HaumenoBanne 1abopaTopHbBIX paboT TpyROeMKOCTS, | MPAKTHUECKOH | pasiena
/1 (gac) MOJATOTOBKH, | JUCIIHII
(dac) JIUHBI
Cemectp 4
1. | MoaenupoBaHue MaccomepeHoca 3 3 2
3arpsI3HSIONINX BEIIECTB B BOJIOTOKE Ha
ocHoBe Mozenu KJIIT u I1B u mporpammsl
Waste
2. | Pacuer GanaHca 3arps3HSIONIMX BEIIECTB TS 3 3 2
KOHCEpPBATHUBHOUN Y HEKOHCEPBATUBHOMN
IPUMECH
3. | Pacuer mapameTpoB pacTekaHus MsTHA 2 2 2
He(TENPOAYKTOB
Bcero 8

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI

V4eOHBIM IJIAaHOM HE npeayCcMOTpCHO

4.6. CamocrosTenbHas padoTa 00yJaronIIXcs
Buppl camocrositenbHON paboThI U €€ TPYJOEMKOCTh ITPUBEICHBI B TabHLe 7.

Tabauna 7 — Busabl camocToaTenbHONU paboThI U €€ TPYAOEMKOCTh

. Bcero, | Cemectp 4,
Bua camocrositensHOM paboTh
qac qac
1 2 3
M3ydeHne TeopeTHYecKoro Marepuasia
50 50
qucturinHbl (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Beimonuenue pedepara (P)
[ToaroroBka Kk TEKyIIeMy KOHTPOJIIO 20 20
ycrneBaemoctu (TKYVY)
Jlomamaee 3amanue (J13) 10 10
KonTponbabie paboTsl 3a04HIKOB (KP3) 10 10
IToaroToBKa K MPOMEXYTOYHOMU 29 29
arrectanuu (I1A)
Beero: | 119 119

5. Ilepedyens yueOHO-METOIUYECKOTO 0OECTICUCHUSI
JUIS CAMOCTOSITENIbHON PaboThl 00yUarOMUXCs [0 JUCIUIUIMHE (MOJTYIIIO)
VY4eOHO-MeTOAMYECKHE MaTepHasbl ISl CaMOCTOSITEIbHON padoThl 00yYaromMXCsl yKa3aHbl B

. 7-11.




6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepeueHpb nevaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3IaHUH MpHUBeieH B Tabaule 8.
Tabnuua 8— [lepeyeHb Ne4yaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUN

HIudp/ KomyecTBo 5K3eMILIPOB B
URL apec bubnuorpaduueckas ccplika OHOHOTEKE

(KpOMe JIEKTPOHHBIX IK3EMILISIPOB)
504 1. Bexman, M. H. Beicimas MaTemaTuka:

MaTeMaTHYECKUH armapaT TuPy3un : yIeOHHUK IS
By30B / U. H. bekman. — 2-e u3., uctip. 1 1011 —
Mocksa : U3garensctBo HOpaiit, 2020. — 459 c. —
(Bsiciiee oopazoBanue). — ISBN 978-5- 534-00025-2.
— Texcr : anextponnsiii // DBC IOpaiit [calT]. —
URL: http://biblioonline.ru/bcode/452500

E 67 OCHOBBI MOJIEIMPOBAHUSI IPUPOTHOTEXHUUECKUX 50
CHCTEM : yueOHO-MeTomuIeckoe mocodue / A. B.
Emudanos ; C.-Ilerep6. roc. yH-T a3pOKOCM.
npudopoctpoerus. - Cankt-IletepOypr : Uza-Bo
I'VAIL, 2019.-50 ¢

Manaskos, A. B. Ypboskonorus u Texaocdepa :
YyueOHHK U MPaKTUKYM /st By30B / A. B. MaHaHKOB.
— Mockaa : U3natensctBo FOpaiit, 2020. — 494 ¢. —
(Boicmee obpazoBanue). — ISBN 978-5- 534-06909-9.
— Texcrt : anextponusiii // IBC IOpaiit [calt]. —
URL: http://biblioonline.ru/bcode/454056

o, Y. A. Dxomorus MOMyIAnUii 1 COOOIIECTB :
yaeOnuk s By3oB / U. A. [llunoB. — Mocksa :
WznmatensctBo FOpaiit, 2020. — 227 ¢. — (Bricmee 10
obpazoBanme). — ISBN 978-5- 534-13188-8. — Tekcr
: anexTpoHHsblii // DBC Opaiit [caiit]. — URL:
http://biblioonline.ru/bcode/449398

7. TlepedeHb 3JEKTPOHHBIX 00Pa30BaTENBLHBIX PECYPCOB
MH(}OpPMallMOHHO-TEIIEKOMMYHHUKAIIMOHHOM cetn «IHTepHEeT»
Ilepeuenn JJIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(pOpMaIMOHHO-
TEJIEeKOMMYHUKalIMOHHON cetu «MHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS JUCLHUILINHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HHQPOPMALMOHHO-
TEJIEKOMMYHUKAaNOHHOM ceTh «HTEpHET»
URL anpec HaumenoBanue

http://www.opengost.ru/ | TToptai HOpMaTUBHBIX JOKYMEHTOB

http://science.guap.ru [TopTan Hay4HOI U MHHOBAIIMOHHOM nesitenbHocTH ['Y ATl

8. Ilepeuensr nHPOPMAITMOHHBIX TEXHOJIOTHI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOIb3yeMOIro MpH OCYLIECTBICHUU
00pa30BaTeNILHOrO MpoIecca MO0 AUCLUIINHE.
[lepedeHp UCONB3yeMOro MPOrpaMMHOro odecrieueHus npejacranieH B Tadbuuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOT0 00€CIICUCHHIS

Ne i/ HaumeHnoBanue

He npenycmotpeno




8.2. Ilepeuenp WH(POPMaITMOHHO-CIPABOYHBIX CHCTEM,HCITIOTh3YEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE

[lepeyeHb WCMONB3YEMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TMPEICTABICH B
tabnuie 11.

Tabnuna 11— [epeuens nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUIUIHHE, IPEICTaBIeH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHUUECKON 6a3bl

Ne HanmeHnoBaHue cocTaBHOM YacTu Howmep aynutopun
n/n MaTepHATbHO-TEXHUYECKOH Oa3bl (npu HEOOXOMMOCTH)

1 | MynsTumeauiiHas JEKIIMOHHAS Ay IUTOPHUS

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJII MPOBEIACHHUS MPOMEKYTOYHOW aTTecTaluu
00y4JaromuXcs 10 JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuua 13 — CocraB OIIEHOYHBIX CPEACTB ISl IIPOBEJICHHS IPOMEKYTOYHOMN aTTeCTalluu

Bua npoMexyTo4HOM aTTecTaluu [IepedyeHp OLICHOUYHBIX CPEACTB
OK3aMeH Crncok BONPOCOB K 9K3aMEHY;
DK3aMeHaI[HOHHBIC OUJICTHI;
3amauny;
TecTsl.

10.2. B kauyectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHCcs MPUMEHseTcsl 5-0ajulbHas MIKajla OLIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIIMM, KoTopas puBeaeHa B Tabauie 14. B TeueHune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma  MOJIYJIBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpCUTETa,  IpaBHIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kputepuu ouieHKH YpoBHS ¢hOPMHUPOBAHHOCTH KOMIETEHUUN

Or11eHKa KOMITETEHITUH

Xapakreprucrrka chOpMUPOBAHHBIX KOMIIETEHIIAN
5-0ayutbHas mIKana P P (bopmp

— oOyyvaromuiicss TIyOOKO M BCECTOPOHHE YCBOMJ IPOrpPaMMHBIN
MarepHa,

— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIbHO U TPAMOTHO €r0 U3J1araer;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOMOJHHUTENIBHOH JHUTEPaTypHI,

COTIINYHOY J
GATICHOY TECHO TPUBS3LIBAECT YCBOCHHBIC HAYYHBIC MOJOXKECHHS C MPAKTUIECKON
JIESITEIILHOCTHIO HAIPABJICHHS;
— yMeJ0 000CHOBBIBAET U apIYMEHTHPYET BBIJIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOALI H 000OIIEHHUS;
— ¢BOOOJIHO BJIaJICET CHCTEMOM CIIEIIMAIN3HPOBAHHBIX OHSITUH.
— 00yJaroIuics TBEPIO YCBOWII MPOTPAMMHBIN MaTepHajl, TPaMOTHO H
[0 CYIIECTBY HW3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
«XOpOIIO» JINTEPATYPHI;
«3aYTEHO»

— HC JOMMYCKACT CYIICCTBCHHBIX HGTOqHOCTeﬁ;
— YBA3BIBA€T YCBOCHHBLIC 3HAaHHUA C npaKTqucxoﬁ JACATCIIBHOCTBIO




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

HaIIpaBJICHUS;

— apryMEHTUPYET HAYUYHBIE TIOJIOKEHHUS;

— JIeTIaeT BBIBOJIBI M 000OIICHHUS,

— BJIQJICET CUCTEMOM CIIeIMAIU3UPOBAHHBIX TOHATHH.

«YOOBJICTBOPUTCIIEHO
(GauTCHO»

— o0yyaroluiicss yCBOWJI TOJBKO OCHOBHOW MPOrpaMMHBINA MaTepua,
[0 CYILIECTBY M3JaraeT €ro, ONUpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATyPHI;

— JIOIYCKaeT HeCYIECTBEHHbIE OIIMOKN 1 HETOYHOCTH;

— UCTIBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM NPUMEHEHUU 3HAaHUUN
HaIlpaBJICHUS,

— cnabo apryMeHTUPYET Hay4YHbIE TTOJI0KEHUS;

— 3aTpyaHseTCs B (OPMYIUPOBAHUU BBIBOJOB U 0000IIEHUI;

— YaCTUYHO BJIaJIeeT CUCTEMOM CelIMaTU3UPOBAHHBIX MTOHSITHA.

«HCYHAOBJICTBOPUTCIILHO»
«HC€ 3a4TCHO»

— o0yJaromuicss HE YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrpPaMMHOTO
MaTepuana,

— JIOMYCKaeT  CYyIIECTBCHHbIC  OIMMOKM W  HETOYHOCTH  TpHU
paccMOTPEHHH MPOOJIEM B KOHKPETHOM HaIlPaBJICHUH;

— UCTIBITBIBACT TPYJHOCTH B MPAKTHYSCKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC TOJIOXKCHHUS;

— He GOpPMYJIHPYET BBIBOJIOB H O00OIICHUI.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bompocsr (3amaun) nis sK3aMeHa peIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne /it [Tepedyens BonpocoB (3a1a4) s IK3aMeHa Koz
VHJIUKaToOpa

1. Iemu, 3agaun 1 0COOCHHOCTH MOJICITUPOBAHUS B IK-1.3.1
DKOJIOTHH.

2. [Ipeamer u 3agauu Teopun cucteM. OCHOBHBIE HK-1.Y.1
MOHSITHS: CUCTEMA, DJIEMEHTEI.

3. Cucremuplii aHaimn3. OCHOBHBIE 3TAabl CUCTEMHOI'O IIK-1.B.1
aHajm3a

4. OO6mas cxeMa MaTeMaTHYeCKOTr0 MOJACITMPOBAHUSI. ITK-1.3.1

S. OCHOBHBIC 3TaITbl MOJICTUPOBAHMS, MX B3aUMOCBs3b. | [IK-1.3.1

6. Knaccudukanus 3agad 1 MeTo10B MoaenupoBanus. | ITIK-1.3.1

7. CroxacTtrueckue Moaeiu. MeToabl OLIEHKHA IK-1.3.1
CIy4YalHbIX OMYJISILIHM.

8. OMITUPHUKO — cTaTucTudeckue Mmozaenu. CymnHoCTb, HK-1.3.1
OTpeICIICHHS, KJITaCCH(PUKAITHSI.

9. OnTUMHU3aIMOHHBIC U UTPOBBIC MO B dkoyioruu | [TK-1.3.1

10. ®dwusnveckue mozenu. [IpakTuueckoe MpuMEHEHHE HK-1.3.1
IIPH MOJICJTMPOBAHUH PYCIIOBBIX IIPOIECCOB

11. MeTtonpl pemieHrs 3a1a4. AHATUTHYCCKUH, IK-1.¥.1
YHCJICHHBIN

12. MonenupoBaHue iepeHoca 3arps3usonux semects | HK-1.Y.1
B II0JI3€EMHBIX BOJIAX

13. [Tonsitre cnoxHocTh 3kocucTeMbl. CtpyktypHoe n | [IK-1.V.1




MOp(doIOTHYeCcKOe ONMCaHUE SKOCHCTEMBI.

14.

HpI/IMeHeHI/Ie MECTOAO0B CXEMOTCXHHUYCCKOI'O
MOACIHMPOBAHMA B OKOJIOTHUH.

I[K-1.V.1

15.

AHaIuTHYeCKUE U HUMUTAIIMOHHBIC MOACIIN B
skonorun. OCOOCHHOCTH.

[IK-1.V.1

16.

KoHeuHo-pa3HOCTHBIE CXEMBI PEIICHUS
muddepeHnnanbHbIX ypaBHeHUH. Pacuer nepenoca
Teria B JIOXKE BOJIOEMA

ITIK-1.V.1

17.

KoHneuHo-pa3HOCTHBIE CXEMBI PEIICHHUS
auddepeHnnanbHbIX ypaBHeHH. PacueT nepenoca
3arpsI3HSIONINX BEIIECTB B BOJOTOKE

[IK-1.B.1

18.

MCTOI[OJ'IOFI/I‘—ICCKI/IG OCHOBBI MOJCIIMPOBAHUA.
CpaBHHTeHBHBIﬁ aHaJIM3 MaTCMaTH4YCCKUX MCTOA0B B
OKOJIOTHH.

[IK-1.B.1

19.

banancoBbie MOJCIIH. OcHOBHBIC YPaBHCHUA
0aJIaHCOBBIX MO,Z[GJIGfI JJI1 KOHCCPBATHBHLIX BCIICCTB

IIK-1.B.1

20.

banancoBbie MOJCIIH. OcHOBHBIC YPaBHCHUA
0aJTaHCOBBIX MOI[CJIGﬁ AJII HCKOHCCPBAaTHBHBIX
BCIICCTB

IIK-1.B.1

21.

IIporpamMmMHOE oOecrieueHue pacyeTa HOpMaTUBOB
JOIYCTUMBIX cOpOcOoB. OCHOBHBIE MAaTEMATHUECKUE
3aBUCUMOCTH pacyeTa.

[IK-1.B.1

22.

OCHOBHBIE MATEMATUYECKUE MOAEIH
pacnpocTpaHeHus: He()TePOAYKTOB 110 BOJAHOU
IIOBEPXHOCTHU

IIK-1.B.1

23.

Mopenu sxocucteM. KauecTBeHHBIE MOJICIIH.

IIK-1.B.1

24,

[IpumeHeHne reonHPOpPMaMOHHBIX CUCTEM B
HKOJIOTUYECKOM MOJEIUPOBAHNM.

[IK-1.B.1

25.

CoBpeMeHHOE POrpaMMHOE 00eCTICUEHHE TTPH
DKOJIOTUYECKOM MOJICTHPOBAHHUHU.

[IK-3.3.1

26.

Mopenu sxocucteM. Mojienu pa3BuTHUs 0011IeCTBa.
Mojienib «Ipeesbl pOCTay.

[IK-1.B.1

Bompocsr (3amaun) aiis 3adeta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.

Tabnuua 16 — Borpocs! (3a1aum) ais 3aueta / qudd. 3auera

No /1t

[Tepedyens BompocoB (3amav) myist 3adeta / nudd. 3auera

Kon
WHJIUKAaTOpa

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

[lepeuenr TeM s KypcOBOTO MPOEKTUPOBAHHUSA/BBIIIOIHEHUSI KypCOBOM pabOThI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabauna 17 — IlepeyeHb TeM Juisi KYpPCOBOT'O TPOEKTUPOBAHMUSI/BBIIOJIHEHUSI KYPCOBOM pabOThI

Ne i/t

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

KypcOBOH pabOThI

Y4eOHBIM IJIAHOM HE IPEYyCMOTPEHO




Bompocel 11 mpoBeneHHsT TPOMEXYTOYHOM aTTecTaliiii B BUIIE

npeICTaBIeHBI B Ta0nwie 18.

Tabmuua 18 — IIpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

TECTUPOBAHUA

Ne /it [IpumepHbIil IEpedeHb BOMPOCOB 17151 TECTOB

Kon
WHIUKATOpa

1. | MatemaTtu4eckuii METO/1, TTO3BOJISIONIUI YCTAaHOBUTD (hOpMYy,

a) KOppEIsIMOHHBIN aHan3
0) rapMOHHUYECKHIA aHAJIH3
B) CIIEKTpaJbHbIN aHAIIN3

') pErpeCCUOHHBIN aHaIn3
J1). KOMIIOHEHTHBIN aHaJIN3

HaIpaBJICHUE U TCCHOTY CBA3U MECXKAY pacCMaTpuBaCMbIMU SBJICHUAMU

[IK-1.B.1

2. | Merononoruueckasi OCHOBa MOJEIUPOBAHUS COCTOMT ...
00BEKTaxX, KOTOpBIE CYIIECTBYIOT BHE HAIIETO CO3HAHUS U
B3aMMOJIEHCTBYIOT MEX 1y COOO0M 1 BHEUIHEN cpenoit
cucTeM

npobiieMy

') B MHTEHCU(UKAIIUHU TIPOIIECCOB CO3/IaHUS HOBBIX
KOHKYPEHTHOCIIOCOOHBIX METO/I0B M M3JICIIHIA.

a) B YIOPSAI0YCHUH TOJTy4YeHUs 1 00paboTku nHpopManuu oo

0) B 00001IEHNH METOIOB MCCIICIOBAaHUS BO BCEX 00JIACTSAX 3HAHHUH U
HAYYHOMCCIIEI0OBATEIIHCKOTO METO0/1a OIICHOK XapaKTEPUCTHK CIIOKHBIX

B) B ONMCAaHUH CYOBEKTUBHOTO 00pasa, KOTOPBIA PEUIril Obl BOZHUKIIYIO

ITIK-1.B.1

3. | Cucrema HOPMAJIBHBIX YPAaBHEHH COJCPKHT JBA YPaBHEHHUSI, €CIIN

MPOBOAMTCS ANMIPOKCUMAIIUS
a) MOJMHOMOM 1-¥ cTeneHu

0) moaMHOMOM 3-#1 CTeTICHU

B) MOJIMHOMOM 2-¥ CTETEeHU

I') IOJIMHOMOM YETHOW CTEeTEeH!

[IK-1.B.1

4. | ®OyHKuus, OpUOIMKEHHO ONMKMCHIBAIOLIAs TA0IMYHO 33aHHYIO
(byHKLHIO, 3TO

a) UHTEpHOJIUpYIoLas GyHKIH

0) annpokcuMupyromas GyHKIHs

B) asireOpanyveckast pyHKIHS

I') HHTErpupymouas QyHKIus

[IK-1.B.1

5. | Kakas ¢popma maremarnueckoil Moienn 0oToOpaxaeT mpearnicaHue
MOCJIEI0BATEIBHOCTH HEKOTOPOM CUCTEMBI Ollepalivii HaJl HCXOIHBIMU

JAaHHBIMU C LIEJIBIO MTOJIy4YEHUs pe3yJibTaTa:
a) aHAJTUTHYECKast

0) rpaduueckas

B) nu¢posas

I') aITOpUTMUYECKast

[IK-1.B.1

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOUIUXCSl 3a0YHOM (OPMBI

oOydeHus1, IpecTaBIeHbl B Tabmuie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PabOT
1 ["paHu1IbI MPUMEHUMOCTH (PU3HUECKUX MOJIeNIeH

2 MeTtosl pemieHust AuddepeHnrnaabHbIX YpaBHEHHM

3 OcHoOBHbIE YpaBHEHUs OajaHca 3arPsI3HAIONINX BEIIECTB




10.4. Meroauueckue  Marepuainbl,  ONPEACHAIONIME  HPOLEIyphl  OLICHUBAHHS
UH/IMKATOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLHMH, COAEpKarcs B
JIOKaJIbHBIX HOpMaTuBHBIX akrax [YAIIL, perlaMeHTHpPYIOIUX MOPSINOK U  HPOLERypY
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U IMIPOMEKYTOUHOM aTTecTaluyu 00ydaromuxcs
I'VAIL

11. Meroaudeckue yKa3aHus Ui 00YJIArOIIUXCS IO OCBOSHUIO JUCIIUILTAHBI

11.1. marepuana.

OcHOBHOE Ha3zHAY€HUE JIEKIIMOHHOTO MaTepuaja — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe W SICHOE€ H3JIOKEHHE ydeOHOro marepuana. HasHaueHHe COBpEMEHHOW JICKIIUU B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI TOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
byHIaMEHTANBHBIX MPOOJIEeM AWCIUIUIMHBI, METOJIOB HAYYHOTO TIO3HAHHUs, HOBEHUIIHMX
JTOCTHIKEHUH HAay4YHOW MBICTU. B yueOHOM mporiecce JICKIUS BBITIOIHSAET METOI0JIOTHYECKYIO,
OpraHU3AIMOHHYI0 M MHPOPMAIMOHHYI0 (yHKIHU. JIeKIHs pacKpblBaeT MOHATHHHBIN armapar
KOHKPETHOM 00JlacTh 3HaHUs, €€ MpoOJeMbl, JaeT IEJbHOE MPEJCTaBICHUE O AUCIUIUIMHE,
MOKa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUTUTHHAMM.

[LranyupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAIOIIMMHUCS JICKIIMOHHOIO MaTepHaa;

— TIOJIyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHbBIX 3HAHUN, YPOBEHb KOTOPBIX
OTIpeieNisIeTCs 1IeJIeBOM YCTAaHOBKOM K Ka)X /10l KOHKPETHOI TeMe;

— TMOJyYeHHE OIbITa TBOPUYECKON PabOThl COBMECTHO C MPEMOIaBaATEIIEM;

— pasBuTHE MpOo(ecCHOHANBHO-/IETOBBIX  KAauecTB, JIOOBH K  IOpeaMeTy U
CaMOCTOSITEJIbHOT'O TBOPYECKOTO MBIIIJICHUSI.

— TOsIBJICHHE HEOOXOUMOI0 UHTEpeca, HEOOXOIUMOTO VISl CAMOCTOSATEILHON PabOTHI;

— TIOJIy4eHHE 3HAHUW O COBPEMEHHOM YPOBHE Pa3BUTUSI HAYKH M TEXHUKHU U O MPOTHO3E
WX Pa3BUTHUS Ha OJIMDKAUIIINE TOJIBI;

— Hay4HMTbCS METOAMYECKH 00palaThiBaTh MarepHall (BBIACIATH TJIABHBIE MBICIH U
MOJIOKEHHUS, TPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATh WX B Pa3IMYHBIX
bopMyIIHpOBKax);

— TIOJIy4€HHE TOYHOTO TTOHMMAaHUS BCEX HEOOXOIMMBIX TEPMUHOB U TTOHSTHH.

JlekUMOHHBI MaTepual MOXET CONPOBOXKIAThCA JIEMOHCTpauuend ClIalJioB WU
WCIIOJIb30BAHUEM pPa3/laTOYHOr0 Marepuana TMpU TPOBEACHUH KOPOTKHUX JUCKYCCHUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTAECTBHBIX TEMATHK IO IUCIUTUIHHE.

CTpykTypa IpeoCTaBACHMS JSKIIMOHHOI'0 MaTepHaia:

(hopMyITUpPOBKAa OCHOBHBIX TEM, Pa3/CIIOB U MOAPA3ACIIOB JCKIINUH;
BBE/ICHHE HOBBIX TTOHATUH U TEPMHUHOB, (POPMYJIMPOBKA OMIPEACIICHUM,
MIPUBEICHNE TPUMEPOB OMMCAHHBIX SIBJICHUI B KOHKPETHBIX CUTYaIUsX,
OTBETHI HA BOSHUKAIOIINE BOMPOCHI,

0000111eHIE U3JI0’)KEHHOTO MaTepHraa.

PexoMeHnyeTcsi BECTH KOHCIIEKT JIEKIIUHU CIIETYIOIMUM 00pa3oMm:

Kaxxnprit cMBICIIOBOM pazzien 1eiaecoo0pa3Ho HauMHATh C ab3ala ¢ HOBOM CTPOKH.
[Ipy mnoOsIBIEHMM HHTEPECHBIX MBICIEH, BOMPOCOB MO TOBOAY COOTBETCTBYIOLIEH
nHpOpMaNUK, WU YCHBIIIAB BaXXHBIH KOMMEHTApUW MpENoAaBaTeNs, CTYIEHT MOXKET
OTMETHUTH ATO TaKUM 00pa3oM, YTOOBI OBLIO SCHO, K KAKOMY pa3feNy JISKIIMH 3TH TOMETKH
OTHOCATCS, HACKOJIbKO B&)XHBIMH HMX CUYUTAET MPENOJaBareiib, KaKoe BHUMaHHUE CIEAyeT
yACTUTH MOAPOOHOMY UX aHATHN3Y, U3YUCHHIO.

B 3aBucMMOCTHM OT 3HAYUMOCTH TEKCTa II€JIeCOO0pPa3HO BBIIETSATH €TI0 IIBETHBIM
MapkepoM. B ciyuae, korjga mnpernogaBaTenb JA€T JEKUMM HE B TPAAUIMOHHOW, a B
WHTEPAKTUBHOW (opMe, HEoOXOJMMO BHHUMATEIBHO BBICIYIIATh TpPaBWIA W AKTHUBHO
paboTaTh, BHITIONHSS yKa3aHUS MIPeroaBaTes.




[Tocemenne nexuuii siBisiercs oOsA3aTENbHBIM W, B CiIy4dae MpOIyCKa 3aHATHS,
00yJaroIUICs TOJDKEH U3YUUTh €r0 COJEPIKAaHUE CAMOCTOSATEIHHO.

11.2. Meroauueckue yKa3aHus sl OOy4aroIIMXCS IO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabor

B xozme BeImOMHEHHS J1a0OpaTOpHBIX paboT oOyyaromuMicsS [OJDKEeH YIIyOuTh u
3aKpeNUTh 3HAHMS, NMPAKTHUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIEPUMEHTAa B COOTBETCTBUH C KBAJIM(UKAMOHHONW XapaKTEPUCTHKOW OO0YyYaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTed U KOHTPOJIBHBIX MEPOIIPUATHH.

BeinonHenue 51abopatopHbBIX paboT OO0yyaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHUS JUCHMIUIMHBI, OIpenensieMoil ydeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHue CIeTy0IUX OCHOBHBIX 33a4 00y4aroIerocs:

— IpUOOpEeTEeHUE HaBBIKOB UCCIIEOBAHUS POLIECCOB, SIBJICHUN U 00BEKTOB, H3y4aeMbIX
B paMKax JaHHOH IUCIMIIINHBI;

— 3aKpeIuieHue, pa3BUTHE U JeTalu3alls TEOPETUYECKUX 3HAHWH, MOJYYEHHBIX Ha
JCKITHSIX;

— TOJy4YeHHEe HOBOH MH(GOpMAIMU IO U3y4aeMOH TUCIUILIHNHE;

— npuoOpeTeHHe  HABBIKOB  CaMOCTOSITEIBHOM  paboThl Cc  J1aOOpaTopHBIM
o0opyaoBaHHEM U pubopamu.

3ajanue ¥ TpeOOBaHUS K IPOBEJICHUIO JJaOOPAaTOPHBIX PabOT

1. O3HakOMHUTBCS C TEOPETUYECKUM MAaTEpUajoM, JMUTEPaTypol U pecypcaMu CeTH
HHTEepHET B COOTBETCTBHH C 33JaHUEM IIPETIO1aBaTes;

2. BbIIOJIHUTE HEOOXOAMMBIE PACUETHI;

3. I1oAroTOBUTH OTYET O BHIOJHEHUU PAOOTHI;

4. 3a1IUTUTh OTYET y MPENo1aBaTesl.

Crpykrypa u opma oTuera o J1abopaTopHOU padboTe
OT4eT AOKEH BKIIIOUATh CIEAYIOIINe 00s3aTeTbHbIEe Pa3Aeibl:
1. KpaTkoe u3noxeHne CyTy MOCTaBIEHHOM 3a/1a4H;
2. Kparkoe H3I0KEHHE TEOPETUYECKOTO MaTepuaia, HEOOXOAMMOTO ISl BBHIMOTHEHHUS
3a/IaHUS;
. UcxoaHble TaHHbIe [T BHITTOJIHEHUS 3aJaHHS;
. Pacuetnbie popmyibl, He0OXOAMMBIE TPAPUKH, TAOTHIIHI;
. [lepeueHp UCTIOIB30BAHHBIX JJISI BBIMOJTHEHUS PaOOTHI IPOrPAMMHBIX CPE/CTB;
. Onucanue xo/1a BHIMOTHEHUSI PAOOTHI U MOJTYyUYEHHBIX POMEXYTOYHBIX PE3YyJIbTATOB;
. Pe3ynbTathl pacyeros;
. AHaNu3 MOJyYEeHHBIX PE3yIbTaTOB;
. BEIBOIBI

03NN DN KW

TpeboBanus k oopmIIeHHIO OTUETa 0 JabopaTOPHOU paboTe

Otyet 0 mabopaTopHOU pabOTE MODKEH CONIePKaTh: TUTYIbHBIN JTUCT, OCHOBHYIO YacTh,
CIHMCOK MCTOYHHMKOB. THUTYJBHBIH JHMCT OTY€Ta JOJDKEH COOTBETCTBOBATH IIaOJIOHY,
[IPUBEICHHOMY B CEKTOpE HOPMaTUBHOMN JOKYMEHTaUN I'VAII
http://guap.ru/guap/standart/titl_main.shtm

OdopmieHre OCHOBHOM 4YacTW OT4YeTa JIOJDKHO OBITh O(OPMIIEHO B COOTBETCTBUHU C
I'OCT 7.32-2001 (u3manmst 2008r.). TpeOGoBaHusi mNpHBENEHBl B CEKTOpPE HOPMATHUBHOU
nokymenrtaruu I'Y AT http://guap.ru/guap/standart/prav_main.shtml

11.3. Mertoaudeckue ykazaHus JUIsl OOYJaIONIMXCS 1O MPOXO0XKIESHHIO CAMOCTOSITEITHHOM
paboThI



B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJaroNIuiics BHITOIHAET pabOTy IO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpemojaBaTelisi, HO 0e3 ero HemocpeaCTBEHHOTO
YYaCTHS.

s oOywarommxcsi 1Mo 3a04HOM (opMe OOydeHHs, CaMOCTOsTEIbHas padoTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mpouecce BBIMONHEHUS CaMOCTOSTENbHONW paboOThl, y oOywaromerocs (GopMupyercs
nenecoo0pa3Hoe IIaHUPOBaHUe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMECHHUS
N HABBIKM B YCBOCHHHU W CHCTCMATH3ALIUH HpI/IOGpeTaeMBIX 3HaHI/If/'I, 06CCHe‘II/IBaeT BBICOKHUH
YPOBEHb YCIEBAGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IOJYYUTh HABBIKH TIOBBINICHHS
npo¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckiMH ~ MaTepuallaMH,  HAmpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00y4aroUUXCASBIISIOTCS:

— y4eOHO-METOAMYECKUN MaTepuall 10 AUCLHUIIINHE;

— METOAMYECKUE YKa3aHUs IO BBIIOJHEHUIO KOHTPOJIBHBIX paboT (i 00ydarommxcs
1o 32049HOU (hopme 0OyIeHus).

11.4. Metoauueckue yKazaHMsl JUIsl OOyYaroIMXCS IO IMPOXOXKICHHIO TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPELyCMaTpPUBACT KOHTPOJIb KayecTBAa 3HAHUU
00yyaroIuxcs, OCYLECTBISEMOIO B TEYEHUE CEMECTpa C LIeJIbI0 OLEHUBAHUS XO/1a OCBOCHMS
JUCLUIUINHBI.

I'maBHOE ycClIOBHE YCHEIIHOCTH B OCBOCHUHU YyUEOHOM AMCHUIUIMHBI - CUCTEMAaTHYECKUE
3aHATUA. [[Ig MOJMHOro IOHMMaHWA HM3y4aeMoro Marepuana CleayeT 3alaBaTbh BOIPOCHI
HEMOCPEACTBEHHO Ha MPAKTHUUYECKUX 3aHATHUSAX, YTOOBI HE OCTABIATH MPOOEIIOB B MU3Y4YEHUHU. 3a
JIOTIOJIHUTEIbHBIMU PA3bSICHEHUAMM W PEKOMEHJAIMSMH CTYAEHT MOXET o0pamarbes K
IIPENOAABaTeNl0 BO BPEMs KOHCYJbTauui. Pe3ynpTaThl TEKyILEro KOHTPOJIS YCIEBAEMOCTH
OyIyT yU4UTBIBaThCS IPU MPOBEACHUN TPOMEKYTOUHOM aTTEeCTaLUH.

11.5. Meroauyeckue ykazaHusi Ajisi 0Oy4aroUIUXCsl MO MPOXO0XKICHHUIO MPOMEKYTOUHOM
aTTECTALlUN.

[IpomexyTouHas  arrectanus  OOydalOIIMXCS — NpeAycMaTpUBaeT  OICHUBAHHE
IPOMEXXYTOUHBIX U OKOHYATENIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuiiHe. OHa BKIIIOYAeT B
ceos:

— o9K3aMeH — ¢opma OIEHKH 3HaHWM, IOJYyYEHHBIX OOYyYalolmUMCs B MpoOIecce
U3y4YeHUs] BCeW NUCLUIUIMHBI WIK €€ YacTH, HaBBIKOB CaMOCTOSITENIbHOW paboThl, CHOCOOHOCTH
OPUMEHSTh MX JUIS pEHIeHUs NPAaKTUYECKUX 3ajad. ODK3aMeH, KaK IpPaBUJIO, MPOBOJIUTCS B
NEPUOJ HSK3aMEHALIMOHHOW CECCHMM M 3aBEPIUACTCS aTTECTALlMOHHOM OLIEHKOW «OTJIIMYHOY,
«XOPOILIO», «YJOBIETBOPUTEIHHOY», «HEYIOBIETBOPUTEIHHOY.

[ToaroToBka CTYIEHTOB K 3K3aMeHy BKIO4aeT: - CaMOCTOATENbHYIO padoTy B
Te4eHue ceMectpa. - HemocpencTBeHHYI0 MOATOTOBKAa B JIHU, MHPEIIIECTBYIOIINE 3K3aMEHY.
[ToaroToBKy K 3K3aMeHy 11€1eco00pa3HO HauMHATh C IUIAHUPOBAHUS U 1M0J00pa HOPMATHBHO-
IIPaBOBBIX MCTOYHMKOB M JIUTepaTypbl. llpexne Bcero cieayer BHHUMATEIbHO IE€PEUNUTATh
y4eOHyI0 MIpOrpamMMy U NMPOrpaMMHBIE BOIPOCHI AJISi MOATOTOBKH K 9K3aMeHY, YTOOBI BBIIEIUTh
U3 HUX HauMeHee 3HaKomble. [lajiee oJKeH cie0BaTh 3Tal MOBTOPEHUS! BCETO MPOrPaMMHOTO
matepuaia. Ha sty paboTy neinecoo0pa3HO OTBECTH OOJBIIYIO YaCTh BpeMEHH. Te3UChl OTBETOB
Ha HauOojee CJOXHBIE BOINPOCH JKEIaTeIbHO 3amucaTh. JlutepaTypa Ui TOATOTOBKU K
9K3aMeHYy OOBIYHO PEKOMEHJyeTcs mpernoaaBareneM. s MoJHOTH yuyeOHOM HHpOpManuu u ee
CpaBHEHHsI JIydllle HCIOIb30BaTh HE MEHEE JIByX y4eOHHKOB (yueOHBIX mocoouil). CTyIeHT cam
BIIpaBe MPUJIEPKHUBATHCS JTH000I M3 MPEACTAaBICHHBIX B YUeOHMKaX TOYEK 3PEHHUs IO CIIOPHOU
npobisieMe (B TOM YUCi€ OTIMYHOM OT MO3UIMH MPENo aBaTesi), HO MPU YCIOBUU JTOCTaTOUHOM
Hay4yHOl aprymeHTanuu. HamGosee onTUManbHBI JUIsI MOJTOTOBKH K 3K3aMEHY YUYEOHHKH U
y4eOHbIe TOCOOUsI, peKOMEHI0OBaHHbIE MHUHHCTEPCTBOM 00Opa3oBaHus U Hayku. CiieyeT TOYHO



3allOMUHAaTh TEPMHUHBI, KiIaccU(UKAIMM M KaTerOpuH, IIOCKOJIbKY B HX OMNPEICIICHUIX
co/iepaTcsl MPU3HAKU, MO3BOJSIONIME YSCHUTh HUX CYIIHOCTb M OTJIUYHUTH 3TH MOHSATHUS OT
npyrux. s 6onee 3hpekTUBHOr0 MOHMMaHUS MPOrPaMMHOTO MaTepuasa MoJe3HO 00IaThCS ©
IpernojaBaTesieM Ha TPYNIOBBIX UM MHIMBUAYaJbHBIX KOHCysbTalusax. CHucTeMa OLEHOK IpU
MPOBEJICHUH MPOMEKYTOYHONW aTTECTallMd OCYIIECTBIISIETCS B COOTBETCTBHHM C TPEOOBaHUSIMU
[Tonoxxennit «O TekylleM KOHTPOJIE yCIIEBAEMOCTH U MPOMEXYTOYHOM aTTECTALlUU CTYIEHTOB
I'VAII, oOyuaromuxcsi Mo mporpaMmbl BeICIIEro oOpazoBaHus» U «O MOIyJIbHO-PEHTHHTOBOM
CHCTEME OIICHKH KauecTBa yueOHo paboThl cTyeHTOB B 'Y AID».

Cucrema OLICHOK IIPU IPOBEIECHUM TEKYIIEr0 KOHTPOJIA U MPOMEXYTOYHOM aTTeCcTaluu
OCYILECTBIISIETCS B COOTBETCTBUU C PYKOBOISIIUM JOKyMeHTOM opranuzauuu PJIO T'YAIL
CMK 3.76 «IlonoxxeHue o TEKyIIEM KOHTPOJE YCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTalluu
CTYACHTOB M aCHUPAHTOB, OOYyYalOIIMXCA 10 OOpa3oBaTeIbHBIM MPOTPaMMaM BBICIIETO
obpasoBanus B ['YAI» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.
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