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PaGouas nporpamma JUCIUIUTHHBI pa3paboTaHa B COOTBETCTBUHU C:

- @enepalibHBIN TOCYAAPCTBEHHBIN 00pa30BaTENbHBIN CTAaHAAPT 1O
HarpasliieHHI0 MoAroToBku (cnennanbHocTH) 08.03.01 «CTpoUTenbcTBO» U YPOBHIO
BEICIIETO 0Opa3oBanus bakanaBpuar, yTBepKACHHBINA MPUKa3oM MHUHOOpHAYKH
Poccun ot 31.05.2017 Ne 481 (manee — ®I'OC BO);

- y4eOHBIM IIJJAHOM OYHO-3a04YHOM (HOopMbI OOyYEHHsS] IO HaIPaBJIEHUIO
noarotoBku 08.03.01 «CtpoutenscTBO».

PabGoyast mporpaMma IUCHUIUIMHBI BKJIIOYAET B CEOSl OLICHOUHBIE MaTepUalIbl
JUISl IPOBEICHUS TEKYILETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTecTaluu
no aucuuiuiiHe (1.8 @DOHJI OICHOYHBIX CPEACTB I TPOBEACHUS TEKYIIEro
KOHTPOJISI YCIIEBA€MOCTH, IIPOMEXKYTOYHON aTTECTalldd I10 MTOraM OCBOCHHSI
JACITUTIIIAHBI )

Astop EdumoBa Hatanus AHaronbeBHA, KaHAUIAT (PU3MKO-MAaTEeMAaTUYECKHX

HAYK, JIOIeHT kKadenapbl MHbOPMANIMOHHBIX TEXHOJIOTHA W CHCTEM YIPABICHUS

(vkazamo @HO, yuenyio cmenens, yuenoe 36anue uiu 00IHCHOCHb)

[Iporpamma omobpena Ha 3aceganuu kadenpsl uGopmMamoHHBIX TEXHOJIOTHN U
cucrteM yrpaniienus (mpotokod Ne 6 ot 04.03.2023 r.).



1. IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB OOYYeHUS MO AUCIHHUILIMHE,
COOTHECEHHBIX C IUIAHHMPYEMBIMH Pe3yJbTATAMH OCBOEHHSI 00pa3oBaTebHOM
nporpammbl (Llesin ocBOeHMs AU CHMIIJINHBI)

1.1. LemstMu 0CBOCHUS AUCIHUIUINHBI «MaTeMaTUKa SIBIISIFOTCS

Pa3BUTHUE JOTUYECKOTO U aJITOPUTMHUYECKOTO MBIIUIEHUS;

MOBBILICHUE YPOBHSI MAaTEMAaTUYECKOU KYJIbTYPbI;

OBJIaJICHUE COBPEMEHHBIM MAaTEMAaTHUUYECKUM arlapaToM, HEOOXOAUMBIM JIJIst
U3YUEHUSI E€CTECTBEHHOHAYYHBIX, OOMIENPO(YECCHOHANBHBIX H  CHEIUATBbHBIX
JTUCIUTINH;

" OCBOCHHE METOIOB MATEMATHIECKOTO MOJICTTUPOBAHUS,

OCBOCHME MPHUEMOB MMOCTAHOBKHU U PEILICHUSI MATEMATUYECKUX 3a/1a4

OpraHu3allds BBIYHUCIUTEIBHOW 00paOOTKH pe3yJbTaTOB B MPUKIATHBIX
WH)XCHEPHBIX 3a/1adax.

3agayamMu OCBOEHUS TUCHUIUIMHBI «MaTtemMaTuKay sIBISIOTCS:
" U3ydYeHHe OCHOBHBIX HOHATHII BBICIICH MATEMATUKHL
OCBOCHHE METOJIOB PEIIEHUs 3a7a4 JIMHCWHOW anreOpbl, aHATUTHYCCKOU
T€OMETPUH, MAaTEMATHIECKOTO aHanu3a, Tu¢dhepeHITnaTbHBIX YPaBHCHHUM;

" mpuoOpeTeHHe HABBIKOB PELICHMS KOHKPETHBIX KIACCOB 3a1ad JIMHEHHOI
anreopsl, AHAIUTUYECKOMN r€OMETPHUH, MaTeMaTU4YECKOTrO aHanusa,
nuddepeHuanbHbIX YpaBHEHUH;

" OBJIAJEHHE KOHKPETHHIMH MATEMATHYECKUMH 3HAHHSIMH, HEOOXOMMMBIMU IS
M3y4YE€HUS KypPCOB M0 TEOPUU BEPOSTHOCTEN, MATEMATUYECKON CTATUCTHUKE.

1.2. O6nactu  mpodecCHOHANBHOM  JeATeIbHOCTH  HW(WJIH) chepbl
npo(eCCUOHATLHOW ~ JESATEIIBHOCTH, B  KOTOPHIX  BBIMYCKHHKH, OCBOUBIIIHE
IpOrpaMmy, MOTYT OCYIIECTBIISATH TPO(PECCHOHATBEHYIO AESTEIBHOCTD:

16 CrpouTenbCTBO | IKWIUITHO-KOMMYHAJIbHOE XO3sSHCTBO (B cdepe
WHKCHEPHBIX W3BICKAHWUN [JII  CTPOUTENBCTBA, B cdepe MPOCKTUPOBAHWS,
CTPOUTEIHCTBA U OCHAIICHUSI 0OBEKTOB KAMMTAILHOTO CTPOUTEIHCTBA M SKHIIUIIHO-
KOMMYHQJIBHOTO XO35WCTBA, B cdepe TEXHUYECKOW SKCIUTyaTallud, PEMOHTA,
JNEMOHTaXa ¥ PEKOHCTPYKIMU 3JaHUN, COOPYKEHHI, OOBEKTOB >KHJIMIIHO-
KOMMYHQJIBHOTO XO35IMCTBa, B c(pepe MpOoM3BOACTBA U MPUMEHEHUS CTPOUTEIbHBIX
MaTepuaoB, U3ICIUA U KOHCTPYKIIUN).

1.3. K oCHOBHBIM 3ajjayaM HU3Yy4YEHHUS TUCHUIUIMHBI OTHOCHUTCS MOJATOTOBKA
oOydJarommxcsi K  BBIIOJHEHUIO TPYJIOBBIX (PYHKIMH B  COOTBETCTBUU C
npodeccuoHanbHBIMU CTaHAAPTAMU:

HaumenoBanue Kon, nHaumeHnoBanue n Kon u HaumeHOBaHHe TPYI0BBIX
npo¢ecCHOHATBHBIX YPOBEHb KBATH(HUKALNH (yHK1uMii, Ha KOTOpbIE
crangapros (IIC) OT®, na xkoropsble OPHEHTHPOBAHA JMCUMIINHA
OpPMEeHTHPOBaHA
AUCHUILINHA




HanMeHoBaHHEe
npogeccuoHaIbLHbIX
cranuaapros (I1C)

Koa, HamMeHOBaHHE H
YPOBeHb KBaTU(UKANNH
OT®, na xoTopsble

Koa n HammMeHOBaHuUE TPYAOBBIX
(GyHKumii, Ha KOTOpBIE
OPHEHTHPOBAHA IMCUMILIAHA

OpPHEHTHPOBaHA
AHCIHUILIAHA
16.025
ITpodeccronanbHblil  cTaHIApT B/01.6
"CrenuanucT 1o OpraHM3alnuu IToaroToBka K MPOU3BOJACTBY OTIACIBHBIX
cTpoutTenscTBa",  YTBEpXKIEH 3TaroB CTPOMTENBHBIX PabOT
[PHUKA30M MunucTepcTBa B B/02.6

TpyAa U COLUMAJIBbHOW 3aILMTHI

Opranu3anys Ipou3BOCTBA

YnpasneHne Npou3BOACTBOM OTIECIBHBIX
3TAIOB CTPOUTENBHBIX PabOT

Poccuiickoit  ®enepanyu ot OTZEJIBHBIX ITATIOB B/03.6
21.10.2021 Ne 74TH, CTPOHTCH?HX pador CrpoutenbHslit KOHTp;)J'II) IIPOU3BOJCTBA
3aperucTpupoBaHoO B OTJIENBHBIX 3TATIOB CTPOUTENBHBIX PAbOT
Munucrepcrse FOCTHIIMH B/04.6
Poccuiickoit  ®enepaunn 19 Criaya U IpUEMKa BBITIOTHEHHBIX
HO$I6pSI 2021 roja, OTJCNIbHBIX TAMOB CTPOUTEIBHBIX PaboT
peructpanroHHBIA N 65910
16.032
[TpodeccuonanbHbIN
crangapt "Croenuaiuct B
obmactu C/01.6
IPOU3BOJICTBCHHO- BxonHoit KOHTpONb U
TEXHUYECKOI'O u COTJIaCOBAaHHUE C 3aKa3YMKOMIIPOCKTHOU U
TEXHOJIOTHIECKOTO paboreit
C JOKYMEHTAIHHU 10 00BEKTYCTPOUTEIIHCTBA
obecrnieueHus
Oprauuzanus paboT u C/02.6
CTPOUTECIIBHOTO PYKOBOJICTBO paboTamMu 1o InanupoBaHUe U KOHTPOJIb BBIMOTHEHHS
IPOM3BOJCTBA", OpraHu3aluOHHO- pa3paboTKU U BeIeHHUsI OpPTraHU3allMOHHO-

YTBEPKICHHBIN IPUKA30M
MunuctepcTBa Tpylaa u
COLUAIIBHOM 3ALUTHI
Poccuiickoii  deneparuu
oT 29 okTs0ps 2020 r. Ne
7601 (3aperucTpupoBaH
MuHucTEpCcTBOM
roctuiu Poccuiickoit

®eneparun 4 nexabps 2020r.,

peructpanroHHBIA Ne 61262)

TEXHOJIOTHYECKOMY H
TEXHHYECKOMY 00ECTIEeHEeHHIO
CTPOUTENILHOTO TIPOU3BOACTBA B
CTPOUTENBHOM OpraHu3aIn

6

TEXHOJOTMYECKON M UCITOJIHUTEJILHOMN
JIOKYMEHTAIIUU CTPOUTEIbHOMN
OpraHu3anuu

C/03.6

ITnannpoBaHne U KOHTPOJIb PadoT,
BBINIOJHAEMBIX CYONOIPSAHBIMU U
CHeNHATU3UPOBAHHBIMHI CTPOUTEIHHBIMH
OpraHu3aIsIMU

1.4. Kommerennuu oOyuaromerocs, popMupyembie B pe3yJabTaTe€ OCBOCHHS

JTUCHHUILINHBI
HaumenoBanue Koa m HaumeHoBaHue Koa m HaumeHoBaHue Ilepeuenn
KaTeropum KOMIIETeH M HHAUKATOpPA IUIAHUPYEMbIX
(rpynmnbi) JOCTHKeHUS pe3yJbTaToB
KOMIIeTeHITHH KOMIIETEeHITHH 00yueHusI
OIIK-1. Cnocoben | OIIK-1.1 3HaTh:
elaTh 3agauu €MOHCTPHUPYET 3HAHUE | - OPEAMET, 3a0aUd U
TeopeTnueckas p o A PPy PEAMET, a1
npodeCcCuOHAIbHON OCHOBHBIX 3aKOHOB CTPYKTYpy IpeaMeTa
(byHIaMeHTanpHas
HOArOTOBKA NEeATEILHOCTH Ha | MAaTEMATUYECKUX U «MareMaTukay;
OCHOBE HCITOJIb30BAaHUS | €CTECTBEHHBIX HAYK, - IMHEWHYO anreopy;
TEOPETHUECKUX H | HeOOXOIUMBIX IS - AHATUTUYCCKYIO




NPaKTUYECKUX  OCHOB
€CTEeCTBEHHBIX "
TCXHUYCCKHUX HAYK, a
TaKKe
MaTeMaTHYECKOTO
ammapara

peIICHU TUIIOBBIX 3a/ia4
npodeCcCuOHAIBHON
ACATCIIBHOCTU

TEOMETPHUIO Ha
IIOCKOCTH H B
MIPOCTPAHCTBE;
YMeTs:
- pemaTh 3a1a4u, Kak
WJUTFOCTPHUPYIOIINE
TEOPETHUUECKUE
MOJIOKEHUS, TaK U
HOCSIIC
MPUKJIATHON
XapaxTep;

Bnaners:

- HaBBIKAMU PEIICHHS
BBIUHUCJIUTCIIBbHBIX
3a7a4;

- HABBIKaMU pCLHGHI/ISI
3a7a4 Ha
JI0Ka3aTeIbCTBO;

- HaBBIKAMU
JIOKa3aTelIbCTBa
OCHOBHBIX TEOPEM;

- HAaBBIKAMH ITIOHUCKa
peIIeHus 3a/1a4 WK
JI0OKa3aTelIbcBa TEOPEM;

OIIK-1.2

Hcnomnp3yeT 3HaHuS
OCHOBHBIX 3dKOHOB
MaTeMaTHYECKUX U
CCTCCTBCHHBLIX HaYK JUUIA
pEIICHHS CTaHIAPTHBIX
3a71a4 B 00J1aCTH
MPOMBIILICHHOTO U
rpak TaHCKOTO
CTPOMTENIHCTBA

3HaTh:

- TEOPHIO TMIPEIETIOB;
- muddepeHnmraIbLHOE
UCYHCIICHHE,

- HHTETPAITbHOE
HCYHCIICHHE;

- METO/IbI PeIICHHUS
nuddepeHIaIbHBIX
YPaBHEHUN;

YMersb:

- HaXOJUTh PEIICHHE
3a/1auu WU
JI0Ka3aTeJIbCTBO
TEOPEMBI;

- IPUBOJIUTH TIPUMEPHI
U KOHTPIIPUMEPHI K
OCHOBHBIM
oTnpeeNIeHUusIM 1
TeopeMaM Kypca
MaTeMaTHKH

- Bnagets:

- HaBbIKaMu
JIOKa3aTeJIbCTBA
OCHOBHBIX TEOPEM;

- HaBBIKaMU TTOHCKA
pelIeHus 3a/1a4 U




JI0Ka3aTeIbCTBA
TEopewM;

OIIK-1.3

dopMuUpyeT cxeMy U
MOCJIEI0BATEITLHOCTh
MPUMEHEHHUS OCHOBHBIX
3aKOHOB
MaTeMaTHUYECKUX U
€CTECTBEHHBIX HAYK IS
peanu3alnnuy NPOeKTHHIX
perieHuit B obaactu
MIPOECKTUPOBAHUS U
AKCIUTyaTalluy 31aHUHN U
COOpYKEHUH

3HaTh:

- METO/IbI peIICHHUS
G hepeHIHATEHBIX
YpaBHEHU;

- TEOpHIO (PYyHKITHIA
KOMILIEKCHOTO
MEPEMEHHOTO;

- pSABI U UX
MpUMEHEHNE

- TEOPHIO
BEPOSITHOCTEM.

YMeTs:

- IPUBOIUTH TPUMEPDI
U KOHTPIIPUMEPHI K
OCHOBHBIM
oTpeieNIeHUusIM 1
TeopemMam Kypca
MaTeMaTHKU
-CaMOCTOSITEJILHO
UCIIOJIb30BaTh
MaTeMaTUYECKUI
amnmnapar,
coaepKaluics B
JauTepaType mo
MPUKJIAIHBIM HayKaM,
paciupsTh CBOU
MaTeMaTUYeCKHe
MO3HAHUSL.

Bnaners:

- HaBbIKaMU MOMCKa
pelieHus 3a1a4y win
JI0Ka3aTenbCTBa
TEOpeM;

- MaTeMaTH4eCKOM1
CUMBOJIUKOHN 11
BBIPAXKEHUS
KOJIMYECTBEHHBIX U
KauyeCTBEHHBIX
OTHOIICHUN 00BEKTOB;
-IIepBUYHBIMU
HaBBIKAMH U
OCHOBHBIMH METOJAMH
perieHus
MaTeMaTHYeCKUX 3a7a4
U3 OOIIENH)KEHEPHBIX U
CHeIUAIbHBIX
JUCLUIIIIUH




npoUIn3aum.

2. Mecro mucuumiannsl B cTpykrype OINOII

Hucuumnmuaa b1 JI(M).b.11  «Marematuka» peanusyerca B  paMKax
oOsa3aTenbHON yacTu bioka 1 «lucuurimael (MOyJIsl)» IporpaMMbl OakajaBpuarta.

JlucuuiuinHa npenojiaeTcsi o0y4aromumMcs o O4Ho-3a0uHOM popme — B 1, 2, 3,
4 -M cemecTpax.

HucunmuinHa ~ «MareMatuka» — SBIISIETCS  NPOMEXKYTOUYHBIM  J3TalloM
dbopmuporanus kommnerennuit OIIK-1 B npouecce ocoenust OIIOIN.

Huciuiumea «MaremMaTnka» OCHOBBIBAECTCS HA 3HAHUAX, YMEHMSAX M HaBBIKAX,
OpUOOPETEHHBIX MPU MU3YYEHWU JUCUMIUIMH: (U3MKA, OCHOBBI IMPOEKTHOU
NEATEIbHOCTH, WHOCTPAHHBIM  A3bIK, PYCCKMH A3BIK W  OCHOBBI JI€JIOBOU
KOMMYHUKAIIMM U SIBJISIETCS NMPEAUIECTBYIOIIEH JUIsl M3Y4YEHUs NUCLUMIUINH XHUMMS,
METpPOJIOTHS, CTaHAapTU3alusg U cepTUUKALUsi, TeopeTHUecKas MeXaHHUKa,
COTMPOTHBIICHUE MAaTE€pPHAJIOB, HauepTaTelIbHasi TEOMETPUS M WHXEHepHas rpaduka,
uH(pOpMaTUKa, TE€O0Je3Us, TCOJOTUsl, OCHOBBI APXUTEKTYPhl U CTPOUTEIHHBIX
KOHCTPYKIMH, MEXaHMKa T[PYHTOB, NIPOEKTHas J€ATE€IbHOCTb, CTPOMUTEJbHAA
uH(pOpMaTHKa, TOCYJAPCTBEHHON UTOTOBOM aTTECTALIUH.

DopMoOil MPOMEKYTOUHOW aTTECTAI[MU 3HAHUN OO0ydaeMbIX MO OYHO-3a0YHOMN
dopme saBisieTcs 3a4eT B 1 1 3 cemecTpax, 3k3aMeH BO 2 U 4 cemecTpax.

3. O0beM TUCHUIIIIHHBI

OO6miast TpyJI0EeMKOCTh JUCIMIUIMHBI COCTaBJsgeT 12 3a4eTHBIX eauHuIl (432
aKaJeMHUYECKUX Yaca), B TOM YHCIIE

04HO-3204Hasi Gopma o0yUeHuUs:

Cemectp 1,234
JIEKIIAHU 30
J1a00PATOPHBIC 3aHSATHS -
CEMHUHApPBI M MPAKTHUCCKUE 3aHITHSI 48
KOHTPOJIb: KOHTaKTHas paboTa 72

KOHTPOJIb: CAMOCTOATC/IbHAA pa60Ta -

pacueTHO-rpaduIecKre paboThl, KypcOBbIE paOOTHI (IPOEKTHI): KOHTAKTHAs paboTa -

pacuyeTHO-rpadudIecKre padoThl, KypCOBBIE pPaOOThI (IIPOCKTHI): CAMOCTOsITEIbHAs paboTa -

KOHCYJIbTallMU 2
KonrakrHas padora 78
CamocrosiTenapHas padora 280

Bun npomexxytouHoi arrectauuu (popma KOHTPOJIS): 3a4eT, SK3aMEH, 3auer,
AK3aMEH.
4. Conep:xxanmne IMCHUILIMHBI, CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3aesiam)

OuHo-3204Has ¢popma 00yueHHs




KonuuecTBo wacoB Kon
KOHTAKTHas pabora WHANKATOpa
Tema (paszmen) covmmapoin | CAMOCTOSITEIIbHAS TR
JICKIIUN TP MPAKTUYECKUE pa60Ta A
" samsTHS P KOMITCTEHIIUU
3aHATHSA
1 cemecTp
Tema 1. Jluneiinas anrebpa u OIIK-1.1
9
WCIIOJIb30BAaHNE OCHOBHBIX 3aKOHOB
2 - 4 18 OIIK-1.2
TUCTIATIINH WH)XEHEPHO- OIK-1 3’
MEXaHMYECKOTO MOJTYJIs. -
Tema 2. Bekropel. JluneiiHbie
onepanuu. Koopaunatel. Omnepanuu
YMHOXCHHUA BCKTOPOB. OIIK-1.1
Ucnons3oBanue BEKTOPOB B ) 4 18 OIK-1 2’
OCHOBHBIX 3aKOHaX OITK 1' 3’
€CTECTBEHHOHAYYHBIX  JUCIUILINH, )
MpaBWJIaX IMOCTPOCHUS TEXHUYECKUX
CXEM U YepTexKeEH.
Tema 3. AnanuTHuecKas T€OMETPHSL.
E€ npumeHeHue B IPUHIMIHUAIBHBIX
0COOEHHOCTSX MOJICTTHPOBAHHS OIIK-1.1
9
MaTeMaTH4ecKuX, (U3NIECKUX U
2 - 4 18 OIIK-1.2
XUMHUYECKHX Mpo1eccax, OITK-1 3’
MPEeIHA3HAYCHHBIX JUISI KOHKPETHBIX Sl
TEXHOJIOTTIECKIX TIPOIIECCOB.
Hroro: 6 12 54
2 cemecTp
Tema 4. Teopus  mpenenos
MOCIIeI0BATENIEHOCTEH U PYHKINH, e€ OITK-1.1
9
WCIIONIb30BAaHNE B OCHOBHBIX 3aKOHAX
3 - 6 27 OIIK-1.2
JUCHUIINH HWHXEHEPHO- OIK-1 3’
MEXaHUYECKOTO MOJTYJIS. o
Tema 5. HenpepbIBHOCTB (yHKIHUHU.
[IpousBoanas. [IpumeneHue
NpoOM3BOJHONM B paborax  1mmo OITK-1.1
COBEPLIEHCTBOBAHHIO 3 6 27 OIK-1 2’
MIPOM3BOJACTBEHHBIX  TPOILECCOB  C i
ITK-1.
HCTIOJIb30BaHIEM 0 3
IKCIEPUMCHTAJILHBIX  JIAHHBIX U
PE3YJITaTOB MOJICIMPOBAHHSL.
Tema 6. MurerpajapHOe HCUHCIEHHE
U €ro NpUMEHEHHE BO BJAJCHUU
HaBBIKAMH JICJIOBOTO B3aUMOJICHCTBUS OIK-1.1
C CEpPBUCHOH CITy>KOOH M OIIEHWBAaHUU ) 6 27 OTIK-1 2’
- -1.2,
pEeKOMEHIAIH c Y4eTOM
AKCIIEPUMEHTAIBHOM paboThI OIIK-1.3
TEXHOJIOTUIECKOTO oT/iena
MPEAMPHSTHUS.
Hroro: ] 12 81
3 cemecTp




Tema 7. OyHKIHMS HECKOIBKUX
MIepEeMEHHBIX. HemnpepsiBHOCTSD.
YacTHble IIPOU3BOJHBIC 51
QG hepeHIua. OKCTPEMyMBI
byHKIIH 2-x MEPEMEHHBIX.
YcnoBHbIl u a0CONIOTHBIH
3KCTPEMYMBI byHKINU 2-x
NepeMeHHBIX. VX TpuMeHeHHe B
MIPUHIATTHATBHBIX 0COOEHHOCTAX
MOJICIIMPOBAHUSL ~ MaTeMaTHUYECKHX,
¢uznueckux u XUMHUYECKUX
mporieccax, NpeaHa3HauYeHHBIX IS
KOHKPETHBIX TEXHOJIOTHUYECKHX
IPOIIECCOB.

20

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Tema 8. Huddepennansabie
ypaBHEHUS 1-ro HOpAJIKA.
Huddepennmansupie ypaBHEHUS 2-T0
nopsinka. Jluneitnple muddepeH.
Ypasuenus 2-ro nopsaka. JIAY 2-ro
nopsinka ¢ noct. Koagduiuenramu.
Hopmanbasie CHUCTEMBI
madepeHraIbHBIX ypaBHEHUH.
Hcnonb3oBaHue B OCHOBHBIX 3aKOHAX
JUCLUTLITIH WH)KEHEpHO-
MEXaHHMYECKOTO MOAYJIS.

18

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Tema 9. YucioBbie u
(yHKIIMOHATTbHBIC PAIBL.
Hcnonp30Banre B OCHOBHBIX 3aKOHAX
JUCHUIINH HWHXEHEPHO-
MEXAaHUYCCKOI'0O MOOYJIA.

18

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Hroro:

56

4 cemecTp

Tema 10. Ilpenmer Teopun
BEPOSTHOCTEM. OcHOBHBIE
noHsATUA. OCHOBHBIE TEOpPEMBI U
(hopMyIIbI TEOPUU BEPOSITHOCTEH.,
e€ TMpUMEHEHUWE BO BJIAJCHUU
HaBBIKAMHU JIEIIOBOTO
B3aUMOJICCTBHSI C  CEPBUCHOU
CITY K00 u OIICHUBAHUH
PEKOMEH1alluu c Y4ETOM
JKCIIEPUMEHTAIBHON paboThI
TEXHOJIOIMYECKOI0 oTzena
MPEATPUSITHSL.

29

OIK-1.1,
OIK-1.2,
OIK-1.3

Tema 11. IToBTOpHBIE HCIIBITAHUS.
Nx npumMeHeHwe BO BIlaJI€HUU
HaBBIKAMHU JIEJI0BOTO
B3aUMOJICCTBUSI C  CEPBUCHOU
CITY K001 u OIICHUBAHUH
PEKOMEHIalluu c Y4ETOM
JKCIEPUMEHTAIBHON paboThI
TEXHOJIOTMYECKOr0 oTAeIIa

30

OIIK-1.1,
OIIK-1.2,
OIIK-1.3




TP ATIPUATHSL.
Tema 12. CnyuaiiHble BEJIMYMHBI.
[IpumeHeHne ciy4aifHbIX BETUYUH
B paborax o OIMK-1.1
COBEPIICHCTBOBAHUIO ) i 3 30 OIK-1 ’ 2’
MPOU3BOACTBEHHBIX MPOLECCOB C OIK- l. 3’
HCIIOJIb30BaHUEM '
IKCIIEPUMEHTAIBHBIX JAaHHBIX U
PE3YNIBTaTOB MOJECIUPOBAHHSIL.
Hroro: 8 10 89
OIIK-1.1,
Koncynpranuu 2 - OIIK-1.2,
OIIK-1.3
OIIK-1.1,
Kontponp (3auet, 5K3aMeH, i 7 OIK-1.2
3a4eT, HK3aMeH) OILIK 1' 3’
OIIK-1.1,
PacueTHo-Trpaduueckue i i OIK-1.2
paboTEI OIK 1' 3’
UTOroO 80 280

5. Oo0pa3oBarenbHbIe TEXHOJIOTMHM, IPHUMEHsieMble IIPH OCBOCHHH
AUCUMILTHHBI

Mertoauka npenoiaBaHus JIUCLMUIUIMHBL U peann3aius KOMIETEHTHOCTHOTO
NOAXO0JA B U3JIOKEHUH U BOCIPUATHH MAaTEpHaIIa MPEyCMAaTPUBAET UCIIOJIb30BAHUE
cienyomux GopM MPOBEACHUS TPYNIOBBIX, HHAUBUAYAJIbHBIX, Ay IUTOPHBIX
3aHATHI B COUETAHWU C BHEAYAUTOPHOU pabOTOH C 11es1bi0 (hOPMHUPOBAHUS U
pa3BUTHS TPO(DHECCHOHATBLHBIX HABBIKOB 00YUYaOIIUXCS:

1. HayuHo-uccienoBaTebCKie METOIbl B 00YYEHHUH: TOATOTOBKA K YYacTHIO B
KOH(EPEHLIUAX, KOHKYpCcaxX U TpaHTax;

2.MupopmMainoOHHO — KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU: Ha JISKIIHSIX
UCIOJIb3YETCSl MyJbTUMEUINHOE 000pyA0BAHKE, MaTepUal B popMaTe MPEe3eHTALNM,
BUJIEOMATEPHAIT;

6. IlpakTyeckasi MOArOTOBKA

[IpakTudeckas MOArOTOBKA peau3yeTcsl MyTeM IPOBEACHUS MPAKTHUUECKUX
3aHATHH, MPEAyCMaTPUBAIOIINX YYaCTHE OOYYAIOIIMXCS B BBINOJIHEHUH OT/AEIbHBIX
AJIEMEHTOB paboT, CBsA3aHHBIX C Oyayuiedl mnpodecCHOHANBHOW e TEIbHOCTHIO.
O0bem 3anaTuii B hopMe MPaKTHUIECKOM MOJATOTOBKH COCTaBIAET 48 4acoB (10 OYHO-
3a04HOM PopMme 00ydeHUs)

OuHo-3a04Has popMa 00yUeHUs

Kon
KonuuecTBo MHMKAaTOpa
Bun 3anarus Tema 3angaTHS ®opma poBeICHUS o
qaCcoB OJOCTHXKCHHUU
KOMIICTCHIIN N
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lMpakTnyeckoe
3apaHune

Onpexnenurenu U UxX
cBOMcTBa. MaTpuubl 1
IEUCTBUS HAaJ HUMHU.
[TocTpoenue obpatHoOM
Martpulbl. MaTpu4HbIi
METOJ] pELIEHUSI CUCTEM
JIMHEUHBIX YPAaBHEHUM.
Pemenne cucrem,
JIMHEUHBIX YPAaBHEHUN
Metonamu ["aycca u
Kpamepa.

TecT,
3apad

pelueHne

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

lMpakTnyeckoe
3agaHune 2

JIuHeitHple omnepanuu Haj
BEKTOpaMH. CkansipHoe
MPOU3BEJICHUE  BEKTOPOB.
Ero cBoiictBa. BekropHoe
MPOU3BEJICHUE  BEKTOPOB.
Ero cpoiictBa. CMmemannoe
MPOU3BEJICHUE  BEKTOPOB.
Ero cBoiicTBa.

TecT,
3apgayd

pelueHne

OIK-1.1,
OIK-1.2,
OITK-1.3

MpakTnyeckoe
3agaHue 3

Meton KOOpJIMHAT.
IIpssMoyronbHBIE
JIEKapTOBbl  KOOPAMHATHI
TOYKM  Ha  IUIOCKOCTH.
OcHOBHEIE 3a7a4n B
KOOpJIMHATAaX. YPpaBHEHUE
JUHUA  HA  IUIOCKOCTH.
Paznuunsle (bopmsl
YpaBHEHUSA MPSMOM.
Kpusbie BTOpOro mopsaxa.
[ToBepxHOCTH BTOPOTO
MOPSJKA.

TecT,
3apad

pelueHne

OIK-1.1,
OIK-1.2,
OITK-1.3

MpakTnyeckoe
3agaHve 4

[Ipenen byHKIIN B
KOHEYHOH H OECKOHEYHO
yAaneHHOM TOYKaX.
OCHOBHBIE ~ TEOpEMBI O
npenenax. HempepbIBHOCTD
¢ynkuuu. Touku paspbiBa
byHKIMH u ux
KJIACCU(DHMKALIMSL.

TecT,
3apad

pelueHne

OIK-1.1,
OIK-1.2,
OITK-1.3

MpakTnyeckoe
3agaHue 5

[IpousBogHas QyHKIMH U
mudpdepennman. Tabmuma
MIPOU3BOIHBIX.
JuddepennmpoBanne
CIIOXXKHOM W oOpaTHOM
byHKIHN.
HuddepennupoBanne
apaMeTpU4eCcKOn u
HESIBHOU (DYHKIIHH.

TecT,
3apgayd

pelueHne

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

lNpakTnyeckoe
3agaHue 6

OOmiee wucclenoBaHue |
IIOCTPOCHHE rpaduKoB
GYHKITUH.

TecT,
3apgad

pelueHne

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

[pakTnyeckoe

[TepBooOpasnast (QyHKITHSI.

TecT,

pelueHve

OIIK-1.1,
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3agaHue 7 Heomnpenenenusrii 3agav OIIK-1.2,

HWHTErpaj U ero CBOMCTRA. OIIK-1.3
OrnpesesieHHBI  UHTErpal, OIIK-1.1,
lMpakTnyeckoe o TecrT, pellieHne
safaHme 8 ero reOMETPUUYECKUI 2 sanay OIIK-1.2,
CMBICJI M CBOMCTBA. OIIK-1.3
OyHKIMT JIBYX
MePEMEHHBIX: TIOHSTHE,
JUHUW ypOBHs, Tpaduk. OITK-1.1
MNMpakTuyeckoe | Ilpenen QyHkmuM  OBYX ) TecrT, pelueHune OHK-I.Z,
3agaHue 9 MEPEMEHHBIX. 3apgad -
OIIK-1.3
HenpepbsiBHOCTS  DyHKITHH
JIBYX TePEMEHHBIX.
YacTHbIC IPOU3BOIHBIC.
[TonsiTue JIBOMHOTO
OIIK-1.1,
lMpakTuyeckoe | uarerpana. Ilomstme o 5 TecrT, pewenue | Je |
3agaHue 10 TPOMHOM HWHTETpajie¢ M €ro 3agad OHK-I. 3’

(bU3HYECKUN CMBICTL.

7. YdeOHO-MeTOaMYeCKOEe oO0ecliedyeHHE CaAMOCTOSITEJIbHOW  PadoThI
CTY/AICHTOB

CamocrosiTenbHas paboTa CTYACHTOB IMPEAYCMOTpPEeHa Y4YEOHBIM IUTAHOM TIO
TUCHUIUIMHE B oObeMe 280 YacoB 10 OYHO-3a09HOM ¢opme oOydeHHS.
CamocTtosiTenbHasi paboTa peajgu3yercds B paMKax M[pOrpaMmbl  OCBOCHUS
JUCHMILTAHBI B CIAEAYIONINX (hopMax:

- paboTa Cc KOHCIIEKTOM 3aHsATUs (00paboTKa TEKCTA);

- paboTa HaJ| yueOHBIM MaTepUaAIOM YUCOHUKA;

- MpopabOTKa TEMATUKHU CAMOCTOSITEILHON paOdOTHI;

- mouck uHgopmanuu B cetu «HTEpHET» M NTUTEpATYpE;

- BBIIIOJIHEHUE pacYETHO-rpapuUIecKux pador;

- IOATOTOBKA K Cllaue 3ayeTa U dK3aMeHa.

CamocrosiTenbHas paboTa TMPOBOAUTCS C IENbIO: CHCTEMaTH3alud |
3aKpETUICHHUs] TOJIYYEHHBIX TEOPETUYECKUX 3HAHMM U TPaKTUYECKUX YMEHH
oOyyJaronuxcsi; yriayOolieHus W paclIupeHus TEOPETUUYECKUX 3HAHHUM CTY/IEHTOB;
dbopMHUpOBaHUS YMEHHMH HCIOJIb30BaTh HOPMATUBHYIO, IIPABOBYIO, CIPABOYHYIO
JTOKYMEHTAIINIO, YIEOHYIO U CHEIHANTBHYIO JIUTEPATypPy; Pa3BUTHS MO3HABATEIHHBIX
CHOCOOHOCTEM W AaKTHUBHOCTH  OOyYarOUIMXCs: TBOPYECKOW  MHUIMATHUBBI,
CaMOCTOATENIbHOCTH,  OTBETCTBEHHOCTH,  OpPraHM30BaHHOCTH;  (OPMHUPOBAHUE
CaMOCTOSATEIbHOCTH MBILLLJIEHUS, CIIOCOOHOCTEM K CaMOPAa3BUTHIO,
COBEPILECHCTBOBAHUIO M CAaMOOpPraHu3aluu; (OpMHUPOBAHUSA MPOPECCHOHATBHBIX
KOMITETEHLIUI; Pa3BUTHIO UCCIIEA0BATEIbCKUX YMEHUN CTYIC€HTOB.

@opMbI U BUJBI CAMOCTOSITENBLHOW pabOThl CTYJEHTOB: YTEHUE OCHOBHOU M
JOTIOJTHUTENBHOW JIUTEPaTypbl — CaMOCTOATENbHOE HW3Y4Y€HUE Marepuaia [0
PEKOMEHTyEeMbIM JIUTEPATYPHBIM UCTOYHUKAM; paboTa ¢ OMOIMOTEYHBIM KAaTaloroM,
CaMOCTOATENbHBIN MOJA00pP HEOOXOAUMOW JUTEepaTyphl; padoTa €O CIOBapem,
CIPAaBOYHUKOM; TOUCK HeoOXxomumou  uHopmanuu B cetu  MHTepHer;
KOHCIIEKTUPOBAaHUE HCTOYHUKOB; pedepupoBaHUE HCTOYHUKOB; COCTaBJICHHE
AHHOTALUM K MPOYUTAHHBIM JIUTEPATypPHBIM UCTOYHHKAM; COCTABICHUE PELICH3UN U
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OT3BIBOB Ha IMPOYUTAHHBIN MaTepHall; COCTaBlIeHHE 0030pa MyONMKalUi MO TEME;
COCTAaBJICHME U  pa3pab0TKa TEPMHUHOJOTHYECKOTO  CIIOBapsi; COCTaBIICHHE
XPOHOJIOTHYECKOW TabNuIlel; cocTaBieHne Oubmuorpaduu (Oubmmorpaduaeckoit
KapTOTEKH); TMOATOTOBKA K PAa3IUYHBIM (GopMaM TEKYIIeH W TPOMEKYTOIHOU
arrectaumu (K TECTUPOBAHMIO, KOHTPOJIbHON paboTe, 3adery); BBINOJIHEHHE
JIOMAITHUX KOHTPOJIBHBIX palOT; CaMOCTOSATEIHbHOE BBIMOJIHEHUE MPAKTUYECKUX
3aIaHUN PENpPOYKTUBHOTO THUIA (OTBETHI HA BOMPOCHI, 33/1a4, TECThI; BHIITOJIHECHUE
TBOPUYECKUX 3aIaHHM).

TexHonorust opraHu3alKyi CaMOCTOSTENBHOM Pad0Thl 00YUYaIOIIMXCS BKIIOYAET
UCIIOJIb30BaHUE  HMH(GOPMALIMOHHBIX U MaTepUAIbHO-TEXHUYECKUX  PECypCOB
00pa30BaTENbHOTO YUPEKIACHUS: OUOIMOTEKY C YMTAJIBHBIM 3aJI0M, KOMIIbIOTEPHBIE
KJIACChl C BO3MOXHOCTBbIO paboTel B MHTepHer; ayauTopun (KJacchl) IS
KOHCYJIbTAIIMOHHOM JI€SITEIbHOCTH.

[lepen BbIMOTHEHUEM OOYYAIONIUMUCS BHEAYJUTOPHON CaMOCTOATEIbHOMN
paboThl TIpernojiaBaTesib MPOBOJUT KOHCYJIHTUPOBAHHE MO BBIMOJHEHHUIO 3aJaHUs,
KOTOPBIM BKJIIOYAET 1€db 3aJaHUsl, €ro COJEpKaHUsA, CPOKH BBINOJHECHHUS,
OPHEHTHUPOBOYHBIN 00BEM pabOThI, OCHOBHBIE TPEeOOBaHUS K pe3ysibTaraMm padoTHI,
KpUTEPUH OICHKH. Bo Bpems BBINOJHEHHUS OOYYaIOIMIMMUCS BHEAYAUTOPHOM
CaMOCTOATENbHON pabOThI U NMPU HEOOXOJUMOCTH MPENOIaBATENb MOKET MPOBOIUTH
WHJIMBUIYaJIbHBIC U TPYNIOBBIE KOHCYJIbTAIUU.

CamocrosiTenbHass padboTa MOXKET OCYIIECTBIATHCS WHAUBUAYAIBHO WU
rpynmnamMu oOy4aroluxcs B 3aBUCUMOCTH OT II€JIM, 00beMa, KOHKPETHOW TEMaTUKHU
CaMOCTOATENIbHON padOThl, YPOBHS CI0KHOCTH, YPOBHSI YMEHUN 00yYarOIIXCsl.

KonTtpons  caMmocTosiTennbHOM  pabOThl  CTYJEHTOB  MpelyCMaTpHUBAET:
COOTHECEHHUE COEP>KaHUS KOHTPOJIS C HEIIMU 00ydeHUS; 00bEKTUBHOCTH KOHTPOJIS;
BaJIUAHOCTh KOHTPOJIS (COOTBETCTBHE NPEABABISIEMBIX 3aJaHUM TOMY, YTO
npenanonaraeTcs MpoBepUTh); audepeHnnanuo KOHTPOIbHO-U3MEPUTEIbHBIX

MaTepuanoB.
@DopMBI  KOHTPOJS CaMOCTOATENIHHON paldOThl: MPOCMOTP U TPOBEpKa
BBITIOJTHEHUST ~ CaMOCTOATENBHOM  paboThl  TpemnojaBaTesieM;  OpraHu3aIus

CaMOTIPOBEPKH, B3aMMOTPOBEPKH BBHITIOJIHEHHOTO 3aJlaHUs B TPYIIE; OO0CYXICHHE
PE3yIbTATOB BBHITOJTHEHHOW PabOTHI HA 3aHSITHH; MPOBEJACHUE MIUCHMEHHOTO OIPOCa;
IIPOBEICHUE YCTHOTO OIpOCa; OpraHW3alMs | TPOBEACHUE WHIUBUIYAITBHOTO
coOece1oBaHNtsI; OpraHu3aIlys M IPOBEICHHE CO0eCeI0BaHUsI C TPYIIIOM.

Ne

w/n Bua yuedHO-MeTOAMYECKOTO 00eciedeHust

1. KonTponbHble 3a1anus (BapuaHThl).

2. TectoBble 3a1anusl.

3. Bonpocs! 11 CaMOKOHTPOJISI 3HAHUH.

4 TurmoBsIe 3a1aHUs 7S IPOBEJCHUS TEKYIIETO KOHTPOJIST YCIIEBAEMOCTH 00yYaIOIIHXCSI
" | (TectoBbIe 3aJaHNA, TPAKTUYECKNE CUTYaTUBHBIE 3aa4H)

5 3amaHust U1 TOArOTOBKH K TPOMEKYTOYHOM aTTECTAIH MO AUCIUTUINHE
' (Bompock! k 3aueTy, K 9K3aMEHY)
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8. ®oHa OULEHOYHBIX CPEACTB /AJsi NPOBEJCHUS TEKYyILIero KOHTPOJIA
yCIeBaeMOCTH, IPOMEKYTOYHOM aTTeCTAIIUM 10 UTOraM OCBOCHHUS TN CIUIIINHBI

8.1. ITacmopTt ¢oHIAa OLIEHOUYHBIX CPEACTB

npohecCHOHATILHOM

Ne | KoHTponmpyemble pa3ness Kox n HanmeHOBaHME WHpaukaTop AOCTHXKEHUS HanmMeHnoBanue
(TCMBI) JUCITUITIINHBI KOMIIECTCHIITUHN KOMIIECTCHIITUHN OLICHOYHOI'O
CpelcTBa
Tema 1. Jlunetinas anre6pa | OITK-1 OIIK-1.1
" HUCIIOJIBb30BAHNEC OCHOBHBIX CriocobeH pemiars HeMOHCTpI/IpyeT
34KOHOB AACIAILIAH 3a7aun 3HAHHE OCHOBHBIX
HWHXXCHCPHO-MEXaHUYCCKOT'O . 3aKOHOB
MOI[yIDI. HpO(beCCI/IOHaHI)HOI/I MaAaTEeMAaTHUYCCKUX U
ACATCIBHOCTH Ha €CTECTBEHHBIX HayK,
OCHOBC HEOOXOAUMBIX IS
HCIIOJIb30BaHM:A peuIeHns TUIIOBBIX
TEOPETUYECKUX U 3a1a4
IIPaKTHIECKHX npodeCcCHOHANTBHON
OCHOB JIESITCILHOCTH
OIIK-1.2
€CTECTBEHHBIX U
Ucnonb3yer 3HaHuA
TCXHUICCKNX HAYK, | cHOBHBIX 3aKOHOB
4 TaKxKe MaTeMaTHICCKHX U
MaTeMaTUYeCKOTO €CTECTBEHHBIX HAYK
amnmapara AJId pCUICHU A OHpOC, TECT
CTaHJIapTHBIX 3aJ1a4 B pelieHue
o0racTu 3a71a4
MPOMBIIIJIEHHOTO U
rpak1aHCKOr0
CTPOUTENLCTBA
OIIK-1.3
dopMupyeT cxemy U
MOCJIEI0BaTEIbHOCTh
MPUMEHEHUSI OCHOBHBIX
3aKOHOB
MaTeMaTHIeCKHX i
€CTECTBEHHBIX HayK
TSI peanu3anumu
IIPOCKTHBIX PELICHUN B
obiactu
MPOEKTUPOBAHUSA u
SKCIUTyaTallid 3AaHuil
U COOPYKEHHUI
2. | Tema 2. Bextoper. | i g OIIK-1.1 Ompoc, Tect
Jluneiinble omnepanum. JleMoHCTpHUpYyET pelieHue
Koopmunatel.  Onepaiuu Criocoben perath 3HAaHUE OCHOBHBIX 3ama4
YMHOXKEHHUSI BekTopoB. | 3adadn _ | 3akonoB
Hcnonp3oBaHue BEKTOPOB B npodecCuOHaTbHON MATEeMATHICCKIX 1
OCHOBHBIX 3aKOoHax | ACATCIBbHOCTU Ha eCTECTBEHHBIX HaYK,
CCTCCTBCHHOHAYYHbBIX OCHOBEC HEO 6XO,I[I/IMBIX s
JUCIHUILINH, NpaBuiax | YCI0JIb30BaHUA CIICHMS THIOBBIX
HOCTpOCHI/IH 'I:JCXHI/ILIGCKI/IX TeOpeTquCKI/IX u Eaﬂaq
CXEM M YCPTCIKCH. HpaKTI/I‘IeCKI/IX
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OCHOB
€CTECTBEHHBIX U
TCXHUYCCKUX HAYK,
a TaKkKe
MaTeMaTu4deCKoOro
amrmapara

NeATeIIbHOCTH
OIIK-1.2

Hcnons3yer 3HaHuA
OCHOBHBIX 3aKOHOB
MaTeMaTUYECKUX U
€CTECTBEHHBIX HAYK
JUTSL peleHust
CTaHJIapTHBIX 3a]1a4 B
obactu
MPOMBIIIIEHHOTO U
PaKIaHCKOTO
CTPOMUTENHCTBA
OIIK-1.3

dopmupyeT cxemy U
MOCJIeI0BATEIbHOCTh
MPUMEHEHHUSI OCHOBHBIX
3aKOHOB
MaTEeMaTHIECKUX u
€CTECTBEHHBIX HayK
TS peanu3anuu
MPOEKTHBIX PEIICHUN B
obmactu
MPOEKTUPOBAHUS u
SKCIUTyaTalid 3JaHui
U COOPY KEHHUI

Tema 3. AmnanuTuyeckas
reomerpusi. E€ npumeHeHue
B MIPUHIATTHATBHBIX
0COOEHHOCTAX
MOJCIIUPOBAHUS
MaTeMaTUYECKUX,
(GM3UYECKUX W XUMHYIECKUX
mporieccax,
MpeTHa3HAYCHHBIX
KOHKPETHBIX
TEXHOJIOTHYECKHX
MIPOIIECCOB.

IS

OIIK-1
CnocobeH pemiaTth
3aaun

npodeccroHanbHOM

ACATCIIBHOCTH Ha
OCHOBE
HCIIOJIb30BAHUS
TCOPCTUUCCKHUX U
IMPAKTUYCCKUX
OCHOB
€CTECTBEHHBIX U
TEXHUYECKUX HayK,
a TaKkKe
MaTeMaTu4deCKoro
anmapara

OIIK-1.1
JleMoHCTpHUpYyET
3HaHUE OCHOBHBIX
3aKOHOB
MaTeMaTUYECKUX U
€CTECTBEHHBIX HaYK,
HEOOXOIUMBIX I
peIICHHSI TUTIOBBIX
3aj1a4
npodeccroHanbHOM
NESATSIIEHOCTH
OIIK-1.2
Ucnonb3yet 3HaHUA
OCHOBHBIX 3aKOHOB
MaTeMaTHICCKUX U
€CTECTBEHHBIX HAYK
JUTSL PEIICHUS
CTaHJAPTHBIX 3314 B
obnactu
MIPOMBIIIIJIEHHOTO U
TPaXTaHCKOTO
CTPOUTENHCTBA
OIIK-1.3
dopmupyeT cxemy U
MOCJIC/IOBATEIILHOCTD
MIPUMEHEHUS OCHOBHBIX
3aKOHOB

Omnpoc,
pelieHue
3aj1ad

TECT
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MaTeMaTHYIECKUX U
€CTECTBEHHBIX HAYK
JUISL peanu3aluu

MPOEKTHBIX PEIICHUI B

oOJactu
MIPOCKTHPOBAHUS U

SKCIUTyaTaluuu 31aHu1

M COOPYKECHHUH

4 Tema 4. Teopus npenenos | OTTK-1 OIIK-1.1 Ompoc, TecT
M0CJIe0BaTENbHOCTEN ¥ | Crocoben pemarp | HeMoHcTpupyer pelieHue
GyHKuui, €€ ncnosb3oBaHme sajaun 3HAHUE OCHOBHBIX 3ama4
B OCHOBHBIX 3aKOHaXx o 3aKOHOB
TUCIMITIINH WHXXEHEPHO- Npo(heCCUOHATILHOM MATEMATHYCCKIX H
MEXaHNU4YE€CKOTO MOIYJIA. ACATCIIBHOCTHU HaA eCTEeCTBEHHBIX HayK,

OCHOBC HEOOXOAUMBIX IS
HCIIOJIb30BaHMA pelIeHns TUIIOBBIX
TEOPETUYCCKHUX U 3a7a4
MIPAKTHUYECKUX npogeccHoHaTbHON
OCHOB JEATETLHOCTH
OIIK-1.2
€CTECTBEHHBIX U
Hcnonb3yer 3HaHUA
TEXHIMCCKUX HAYK, | cHOBHBIX 3aKOHOB
a TaKxkKe MaTeMaTHYECKUX U
MaTEMAaTHYECKOIO €CTECTBCHHBIX HAyK
arrapara JUL pCIICHU
CTaHJIAPTHBIX 3a/1a4 B
obOactu
MIPOMBIIIIJICHHOTO 1
IPaXKIaHCKOTO
CTPOUTEIILCTBA
OIIK-1.3
dopmupyeT Ccxemy U
IOCJICI0BATEIIBHOCTh
MIPUMEHCHHS OCHOBHBIX
3aKOHOB
MaTeMaTHYECKHX u
€CTEeCTBEHHBIX HayK
JUISt pean3anuu
MPOEKTHBIX PEHICHUN B
obnactT
MPOCKTUPOBAHHUS u
SKCIUTyaTalMd 3AaHuid
U COOPYKEHHUI

5 Tema 5. Henpepssrocts | OIIK-1 OIIK-1.1 Ompoc, Tect
byHKIMY. Hpoussonuas. | Crocoben pemary | AleMOHCTPHpYET pelieHue
[IpuMeHeHne pOU3BOIHOM saaam 3HAaHUE OCHOBHBIX 3amaq
B paborax o - | saxoHOB
COBEPIICHCTBOBAHUIO npodecCHOHANIBHOM MATEMATHICCKHX H
MMPOU3BOJACTBCHHBIX JCATCIIBHOCTHU HA
HUCITIOJIB30BAHUEM HCIIONb30BAHMS pe]_]_[eH]/IH THIOBBIX
SKCIICPUMCHTAJIbHBIX
JAHHBIX M pe3ynprarop | TCOPETUYECKHX U 3a71a4
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MOJEIUPOBAHMUSL.

MIPaKTUYECKHUX
OCHOB
€CTECTBEHHBIX U
TEXHUYECKUX HAYK,
a TaKkxke
MaTeMaTU4eCKOro
amnmapara

npodeccruoHaIbHOM
NEeATEITbHOCTH
OIIK-1.2

Ucnonb3yet 3HaHuA
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HayK
JUTSL peLIeHUs
CTaHJapTHBIX 33724 B
obnactu
IIPOMBIIIJIEHHOTO U
IPaKIAHCKOTO
CTPOUTENBCTBA
OIIK-1.3

dopmMupyeT cxemy u
IIOCJIEI0BATEIbHOCTh
IIPUMEHEHHSI OCHOBHBIX
3aKOHOB
MaTeMaTHYECKUX u
€CTECTBEHHBIX HayK
JUTSt peanuzanuu
MIPOEKTHBIX PEIICHUN B
obacTu
MIPOEKTUPOBAHUS "
JKCIUTyaTalluu 3JaHui
M COOPYKEHUH

Tema 6.

MNurerpansnoe
HCYHCIICHHE u

€ro

MMPUMCHCHUC BO BJIaJICHUH

HaBBIKAMHU
B3aUMOJICUCTBUS
CEepBUCHOU

ACJIOBOI'O

C

CIyXOoh |

OIICHUBAHUN PEKOMCHIAIIUN

C

y4eToM

AKCIIEPUMEHTATHLHOU pabOTHI

TEXHOJIOTMYECKOTO
OPEANPHUSITHSI.

oTacia

OIIK-1
CnocobeH pemiaTth
3a1aun

npo¢eCcCHOHATBHOM

JCATCIIBHOCTH Ha
OCHOBC
HCIIOJIb30BaHHUA
TCOPCTUUCCKUX U
MPaKTUYCCKUX
OCHOB
€CTCCTBCHHBIX U
TCXHUYCCKUX HAYK,
a TaKXKeE
MaTEeMaTU4ICCKOI'O
alrapara

OIIK-1.1
JleMoHCTpHpYyET
3HAHHE OCHOBHBIX
3aKOHOB
MaTeMaTHYECKHUX U
€CTECTBEHHBIX HayK,
HEOOXOIUMBIX JUIS
PEIICHUS THTIOBBIX
3ama4y
npo¢ecCHOHATBHOM
NeSTeIbHOCTH
OIlK-1.2
Hcnonw3yeT 3HaHUS
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHUX U
€CTECTBCHHBIX HAyK
JUTSL pEIIeHuUs
CTaHJApTHBIX 33724 B
obnactu
MIPOMBIIIJICHHOTO U
TPaXTaHCKOTO
CTPOUTETTHLCTBA
OIIK-1.3
dopmMupyeT cXemy U
MOCJIeI0BATEIbHOCTh
MIPUMEHCHHS OCHOBHBIX

Ormpoc,
pelieHne
3a1a4y

TECT
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3aKOHOB
MaTeMaTHIECKUX U
€CTECTBEHHBIX HAYK
JUTSL peaii3ariu

IIPOCKTHBIX PEIICHUN B

oOJactu
MPOSKTUPOBAHHUSI U

SKCIUTyaTaluy 31aHui

U COOPYKEHUI

VpaBHeHus 2-r0 TOpsaKa.
JIIY 2-ro mopsiaka ¢ IOCT.

OCHOBC

€CTECTBCHHBIX HayK,
HEOOXOIUMBIX IS

1 Tema 7. ®Oynkrums | OIK-1 OIIK-1.1 Ompoc, TecT
HECKOJIBKHUX TIICPEMECHHBIX. CHOCO6€H pemarb Z[eMOHCTpI/IpyeT pE€mICHUC
HerepLIBHOCTB. YacTHEIE 3a1a4n 3HAHUE OCHOBHBIX 3aJ1a4
MPOU3BO/THbIE u p . | 3axonOB

npodeCcCHOHATBHOMI
gnq)(bepeHuHaﬂ' 5 P MaTeMaTH4ecKuX 1
KCTPEMYMBI  (DYHKIIHH 2-X | NeATeNbHOCTH Ha €CTECTBEHHBIX HAYK,
HepeMeHHLIX. yCJIOBHI)II/I n OCHOBE
o HEOOXOIUMBIX JIJIs
aOCONIIOTHBIA ~ DKCTPEMYMBI N ——
GYHKIMH 2-X TEPEMEHHBIX. PCIICHUS THITOBBIX
Ux NpUMEHEeHHe B | TEOPETUUECKUX U 3amad
NPUHITUITHATBHBIX MPAKTUYECKUX npodeCCHOHAIBHON
0COOEHHOCTIX OCHOB ACATCIIBHOCTH
MOJICTUPOBAHUS OIIK-1.2
€CTECTBCHHBIX U
MaTeMaTHYECKHUX, Hcnons3yeT 3HaHUA
¢usnueckux M xumudeckux | TEXHMYCCKUX HAYK, | oo poy 2ac0HOB
nporneccax, a TaKxKe MaTeMaTUYECKUX U
MPEeHA3HAYCHHBIX B | MaTeMaTHIeCKOro €CTECTBEHHBIX HayK
KOHKPETHEIX
P arnmapara JUTSL peleHust
TEXHOIOTMYECKHUX
CTaHJIapTHBIX 3a]1a4 B
MIPOIIECCOB.
obiactu
MPOMBIIIIEHHOTO U
PaKJIaHCKOTO
CTPOMUTENLCTBA
OIIK-1.3
dopMupyeT cxemy U
IOCJICA0BATCIILHOCTD
MIPUMEHEHHUST OCHOBHBIX
3aKOHOB
MaTeMaTUYEeCKHX n
€CTCCTBCHHBIX HayK
TSt peanu3anuu
MPOEKTHBIX PELICHUN B
obmactu
MIPOEKTUPOBAHUS u
SKCIUTyaTalMd 3AaHui
U COOPY KEHHUI

8 Tema 8. | OIIK-1 OIlIK-1.1 Omnpoc, Tect
Juddepeniuanbabie CrniocobeH pemars | Al@MOHCTpUpYyeT pelieHue
ypaBHeHust 1-ro mopsxa. 3HAaHUE OCHOBHBIX 3a71a4

3aJa4uu
Huddepennuransaie - | saxoHOB

II HOHAIbHOU
ypaBHenus 2-ro mopsaka. | TPodeccuo oM | ATeMATHYCCKHX 1
JIuneiinsie muddepeHl. | I1eITEIbHOCTU Ha
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Koadpummenramu.
Hopmanbabie CHUCTEMBI
nuddepeHInaTbHBIX
ypaBHeHul. Mcnonb3oBaHue
B OCHOBHBIX 3aKOHaX
TUCTIATITIH WH)XEHEPHO-
MEXaHMYECKOTO MOJTYJISI.

HCIIOJIb30BaHUS
TEOPETHUYECKUX U
MPaKTUYECKUX
OCHOB
€CTECTBEHHBIX U
TEXHUYECKUX HayK,
a Takxke
MaTeMaTH4ECKOIro
anmnapara

pELIEHNs TUIIOBBIX
3a1a4
npodeccroHabHOM
NEeATETbHOCTH

OIIK-1.2

Ucnonb3yet 3HaHuA
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HayK
JUTSL peLIeHUs
CTaHJapTHBIX 337a4 B
o0nactu
IIPOMBIIIJIEHHOTO U
IPAXKIAHCKOTO
CTPOUTENBCTBA
OIIK-1.3

dopmupyer cxemy U
MOCJIEZI0BATEIbHOCTD
MIPUMEHEHNS OCHOBHBIX
3aKOHOB
MaTeMaTHYECKUX u
€CTECTBEHHBIX HayK
JUTSt peanuzanuu
MIPOEKTHBIX PEIICHUN B
obacTu
MIPOEKTUPOBAHUS "
JKCIUTyaTalluu 3JaHui
M COOPYKEHUHU

Tema 9. UYwuciaoBble u
(yHKIIMOHATBHBIC  PSJIBL.
HMcnonp30BaHie B OCHOBHBIX
3aKOHax JUCIHUITIIINH
HWHXCHCPHO-MEXaHUYECKOT'O
MOJTYJISL.

OIIK-1
CrnocobeH pemiaTth
3a1aun

npo¢ecCuoHATBHOM

JCATCIIBHOCTH Ha
OCHOBC
HCIIOJIBb30BaHUA
TCOPCTUUCCKUX U
MPaKTUYCCKUX
OCHOB
€CTCCTBCHHBIX U
TCXHUYCCKUX HAYK,
a TaKXKeE
MaTEeMaTU4ICCKOI O
alrapara

OIIK-1.1
JleMoHCTpHpYyET
3HAHHE OCHOBHBIX
3aKOHOB
MaTeMaTHYECKHUX U
€CTECTBCHHBIX HayK,
HEOOXOIUMBIX JUIS
PEIICHUS THTIOBBIX
3ama4y
npo¢eCcCHOHATBHOM
JeSTeNIbHOCTH
OIIK-1.2
Hcnonw3yeT 3HaHUS
OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKHUX U
€CTECTBCHHBIX HAyK
JUTSL pEIeHuUs
CTaHIApTHBHIX 33724 B
obnactu
MIPOMBIIIJICHHOTO U
TPaXXTaHCKOTO
CTPOUTETHCTBA
OIIK-1.3
DopMUPYET CXEMY |

Ormpoc,
pelieHue
3a1a4y

TECT
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IOCJICA0BATCILHOCTh
MPUMEHEHUSI OCHOBHBIX
3aKOHOB
MaTeMaTHIEeCKHX u
€CTCCTBCHHBIX HayK
TSI peanu3anumn
IIPOCKTHBIX PELICHUN B
obnactu
MPOEKTUPOBAHUS Hu
SKCIUTyaTallid 3AaHui
U COOPYKEHHUI

Tema 10. [Tpenmer | OTIK-1 OIIK-1.1 Omnpoc, TecT
TEOPUU BEPOSITHOCTEH. | CriocobeH pemats | JeMOHCTpHpYeT pelieHue
OcHoBHBIE MOHSATHSL. | 55 nayy 3HaHUE OCHOBHBIX 3a/1a4
OcCHOBHBIE TEOpEeMBl U . | 3aKOHOB
npodeccroHanbHOM
hopMyITBI TEOPUH MaTeMaTHYECKUX U
BEpPOSITHOCTEH. eg | AACATCIPHOCTH Ha €CTECTBEHHBIX HAYK,
NpUMeHEHHEe BO Biajenuu | OCHOBC HEOOXOAUMBIX IS
HaBBIKaAMU Ien0BOro | UCIIOJIb30BaAHUA pelICHU TUIIOBBIX
B3aUMOJICHCTBUS C | TEOPETHUECKUX U 3a1a4
CEpBHCHOU cioyxO00if u IPaKTUYECKHX npodeccHoHaIbHOM
OIICHUBAHUU OCHOB NEeATeTLHOCTH
PEKOMEHJALUU C Y4YETOM OIIK-1.2
9 €CTECTBCHHBIX U
AKCTIEPUMEHTAILHON Hcnonp3yeT 3HaHus
paboThI TCXHUHCCKUX HAYK, | ocHOBHBIX 3aKOHOB
TEXHOJIOTMYECKOro oTxaena | 4 TaKKe MaTeEMaTHYECKUX U
MpEANPUITHS. MaTeMaTH4eCKOro €CTECTBEHHBIX HAYK
amnmapara JUTSL peLIeHUs
CTaHJapTHBIX 33724 B
obnactu
MIPOMBILIJIEHHOTO U
TPaKIaHCKOTO
CTPOUTETHCTBA
OIIK-1.3
dopmMupyer cxemy U
MOCJIeI0BATEIILHOCTh
MIPUMEHEHHUS OCHOBHBIX
3aKOHOB
MaTeMaTUYECKUX u
€CTECTBEHHBIX HayK
JUTSt peanu3anuu
MIPOEKTHBIX PEIICHUN B
obnactu
MMPOCKTUPOBAHUS u
SKCIUTyaTalluu 3JaHui
M COOPYKECHUH
Tema 11. IloBropusie | OIIK-1 OIIK-1.1 Ompoc, Tect
HUCIIBITAHUS. Ux | Cnocoben pemmars | HeMoHcTpupyer pelieHue
NPUMCHCHHUE BO BIANCHUH | 54 ;qqy 3HaHUE OCHOBHBIX 3a/1a4
HaBBIKAMH JIEJIOBOTO .. | 3aKOHOB
npo¢eCcCUOHANTBHOM

B3aHMOICUCTBUSA C
CEPBUCHON  CIY)KO0OM |

JACATCIIBHOCTH Ha

MaTEMAaTHYCCKUX U
CCTCCTBCHHBIX HayK,
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OLICHUBAHUU OCHOBE HEOOXOTUMBIX JIJIst
PEKOMEHJIAIMA C YYETOM | pCriosb30BAHMS peuIeHus] TUITOBBIX
JKCIIEPUMEHTAIBHON TEOPETHYECKNX 1 3a7a4 §
paboThl IPAKTHTECKHX npo¢eCcCHOHATBHON
TEXHOJIOTMYECKOTO OT/ela NeSATETbHOCTH
NPEINPUATHSL. OCHOB OIIK-1.2
CCTCCTBCHHBIX 1 Hcrnonp3yer 3HaHus
TCXHUYCCKUX HAYK, | OCHOBHBIX 3aKOHOB
a Takxke MaTeMaTHYECKUX U
MaTematuueckoro | CCTECTBCHHBIX HAyK
anmapata JUTSL peleHust
CTaHJapTHBIX 337a4 B
obnactu
MIPOMBIIIJIEHHOTO U
IPaKJIAHCKOTO
CTPOUTEIBCTBA
OIIK-1.3
®opMupyeT cxemy U
MOCJIeI0BATEIbHOCTh
MIPUMEHEHHUST OCHOBHBIX
3aKOHOB
MaTeMaTHYECKUX "
€CTECTBEHHBIX HayK
JUTSt peanuzanuu
MPOEKTHBIX PEIICHUN B
obiactu
MIPOEKTUPOBAHUS u
SKCIUTyaTallid 3AaHui
U COOPYKEHHUI
Tema 12. CiyuaiiHbie OIIK-1.1 Omnpoc, Tect
BeqMuMHBL.  [IpumeneHue JleMoHCTpHpYyET pelieHue
CIIy4yallHbIX BEJIMYHMH B 3HaHUE OCHOBHBIX 3a1a4
paborax no 3aKOHOB
COBEPILICHCTBOBAHHIO OIIK-1 MaTEMaTHUYECKUX U
MIPOU3BOJICTBEHHBIX Cnocoben pemarh | €CTECTBEHHBIX HAYK,
MPOLECCOB C | 3amauu HEOOXOIUMBIX TSI
HCIIOJIb30BaHUEM poQeCCUOHAIBHOMN | PCIICHUS TUITIOBBIX
OKCIICPUMCHTAJIBHBIX IEeATCIIBPHOCTH Ha | 3aga4
JAHHBIX U PEe3YyJbTAaTOB | OCHOBE npodeccroHanbHOM
MOJEIIMPOBAHUS. WCIIOb30BAHUS NEeSATeTLHOCTH
teopernueckux  u | OIIK-1.2
MPaKTUYECKUX Hcnons3yeT 3HaHuA
OCHOB OCHOBHBIX 3aKOHOB

CCTCCTBCHHBIX n
TCXHUUYCCKHUX HAYK,

a TaK¥XKEC
MaTeMaTU4ICCKOIo
aliriapara

MaAaTEMATHUYCCKUX U
€CTECTBEHHBIX HAyK
JUTSL PEIICHUS
CTaHJapTHBIX 3a/1a4 B
obnact
MIPOMBIIIIJIEHHOTO U
TPaXXTaHCKOTO
CTPOUTENHCTBA
OIIK-1.3
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dopMupyeT cxeMy H
MIOCJIEI0BATEIbHOCTh
MIPUMEHEHHUS OCHOBHBIX
3aKOHOB
MaTeMaTHYeCKUX u
€CTECTBEHHBIX HayK
JUTSt peanu3anuu
MPOEKTHBIX PEIICHUN B
obnactu
MIPOEKTUPOBAHUS u
SKCIUTyaTaluMyd 3JaHui
M COOPYKEHHUH

Jranbl (opMHpOBaHUS KoMieTeHuui B mpouecce ocBoeHusi OITOII
OPsIMO CBSI3aHBI C MECTOM JMCLMIUIMH B 00pa3oBaTeabHOM nporpamMmMe. Kax bl atan
dopMupoBaHUs KOMIETCHIIMHM, XapaKTEPU3yETCA ONPEACICHHBIMH 3HAHUSAMH,
YMEHUSIMU U HaBblKaMU W (WJIM) OMNBITOM NPOQPECCHOHATBLHON JesATEIbHOCTH,
KOTOPBIE  OLIEHMBAKOTCS B  IIPOLIECCE TEKYUIErO0 KOHTPOJISI  yCIEBAEMOCTH,
IPOMEKYTOUYHOM aTTecTallMy MO JUCUUIIIMHE (TPAKTUKE) U B MPOIIECCE MUTOTOBOM
aTTECTallNH.

JucunminHa «MaTtemMaTrukay SIBJIIETCS MPOMEXKYTOUHBIM 3TAalOM KOMILIEKCa
TUCIUIUINH, B XOJIe¢ U3YYEHHUS] KOTOPBIX Y CTYACHTOB (HOPMHUPYIOTCS KOMIIETEHIIUH
OIIK-1.

®opmupoBanusa komnereHiuu OIIK-1 HaunHaeTcst ¢ u3ydyeHus: AUCUUILUIMHBI B
1 yuebHOM cemecTpe.

3aBepmiaercs pabora 10 (GOPMHUPOBAHUIO Y CTYJIEHTOB yKa3aHHBIX
KOMIIETCHIIMIA B XOJ€ MPOU3BOACTBEHHOM MPAKTUKU: MPEIIUINIOMHON U MOATOTOBKE
U CIa4e TOCyJapCTBEHHOIO 3K3aMEHa.

UtoroBas ouenka chopmupoBanHoctu kommneteHnuit OIIK-1 onpenensercs B
NIEPUOJ MOATOTOBKH M CIaYX FOCYIAPCTBEHHOTO JK3aMEHa.

B npouecce u3yyeHus JUCHUILIMHBI, KOMIIETEHIMH TaK:Ke (POPMUPYIOTCH
MO0ITAIHO.

OcHoBHbIMH »Tanamu (popmupoBanus OIIK-1 npu u3ydeHMM AUCUMIUIMHBI
«MareMaTnka» SIBIIIETCSI MOCJIEA0BATEIBHOE U3YUYEHHUE COIAEPKATEIBHO CBA3aHHBIX
MEeXAy co0oil TeM yueOHbIX 3aHsATUH. M3ydeHue KaKJoll TeMbl Mpeanojaraer
OBJIAJICHUE CTYJACHTAMH HEOOXOJUMBIMH JIECKPUNTOpPaMHU  (COCTaBIISIOIIMMH)
KOMIIeTeHIIUN. [ OlleHKU YpOBHSI C(POPMUPOBAHHOCTH KOMIIETCHIIMI B TMpoIiecce
U3YUYEHHs] JUCLMIUIMHBI IPEAYCMOTPEHO IMPOBEACHUE TEKYLIEro KOHTPOJIS
YCIEBAEMOCTH IO TeMaM (pa3zenam) IUCUUILIMHBI U IPOMEXYTOYHON aTTeCTalluu 110
JUCHUIUIMHE — 3a4€T U K3aMEH.

8.2. KonTpoabHbIe 3aJaHUsl M MaTepHaJbl, HEOOXOAMMBIE AJIs OLUEHKH
3HAHUM, YMEHUI ¥ HABBIKOB U (WJIH) ONBITA AEATEJIbHOCTH, XaPAKTEPHU3YIOLIHUX
Tanbl (POPMHUPOBAHUA KOMIIETEHUMHA B Ipouecce 0CBOeHHs 00pa30BaTebHO
NMporpamMMsl
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8.2.1. KoHTpoJubHbIe BONPOCHI MO TemMaM (pa3gejiamM) JJs ONpPoOca HA

3aHATUAX

Tewma (pazaen) Bomnpocsl

Tema 1. Jluneiinas anredpa Uto Ha3pIBaeTCs ONPENEIUTENIEM BTOPOIO, TPETBETO, N-TO
U UCHOJb30BaHUE OCHOBHBIX HOpﬂ,HKOB?

3aKOHOB JUCLMILIAH
WHXCHEPHO-MEXaHUIECKOTO
MOMYJISI.

HazoBute 0OCHOBHBIE CBOWCTBA OMPEACIUTENCH.

Uro Ha3pIBaeTCI MHUHOPOM, ajreOpandecKuM JIOMOJHEHUEM
3JIEMEHTA OTIPEACITUTENA?

Hanmummre d¢opmynsr Kpamepa permieHuss CUCTEMBI JTHUHEHHBIX
ypaBHEHHUH. B Kakux ciydasx X MOXHO MCTIOJIb30BaTh?

Ha3oBuTte cxeMy pelleHHs CHUCTEMbl JMHEHHBIX YpaBHEHHUH MO
merony ["aycca.

Yro HazpIBaeTCA MaTpULIEH?

Kax onpenensitorcst OCHOBHBIE IEUCTBUS HAJ MaTPUIIAMHU?

Kakas marpuma HaspiBaeTcsi OOpaTHOW MO OTHOUICHHIO K JTaHHOM
matpuue? Kak HaiiTu maTpuily, 0OpaTHYIO TaHHOU?

Urto Ha3biBaeTcs panrom maTpuiibl? Kak HaliTH paHr MaTpuisl?

Cdopmynupyiite Teopemy Kponekepa-Kanemnu.

JINHEVHBIX

Onummure MaTpuuHBId CIIOCOO pEIICHUS CHUCTEMBbI
YpaBHEHUM.
KakoBa reoMerpuueckas HMHTEPIPETAlUA  CUCTEM  JIMHEWHBIX

ypaBHEHUN U HEPABEHCTB?

Tema 2. BekTopsl.
JIuneiinbie OIeparuu.
Koopaunatsl. Omnepanuu
YMHOKECHHSI BEKTOPOB.

Hcnons3oBaHue BEKTOPOB B
OCHOBHBIX 3aKOHAax
€CTECTBEHHOHAYYHBIX
JUCLUIUIVH, paBuiax
IIOCTPOEHUSI  TEXHHYECKHUX
CXEM U YepTexKeH.

Kakve BenmnuuHbI Ha3bIBAIOTCS CKATSIPHBIMU? BEKTOPHBIMU?

Kaxkue BekTOpbI Ha3bIBAIOTCS KOJITMHEAPHBIMU?

Kaxkue nBa BekTOpa Ha3bIBAIOTCS PAaBHBIMU?

Kax cnoxwute nBa Bexktopa? Kak, ux Beruects?

Kaxk HaliTh KOOpAMHATHI BEKTOpA IO KOOPJAMHATAM TOYEK €ro Hayaia
H KoHIIa?

HazoBuTe mpaBuia ClI0KE€HUS, BHIUUTAHUS BEKTOPOB, 3a/IaHHBIX B

KoOpAuHATHOU dopme. Kak yMHOKHUTH BEKTOP Ha CKaJsp?

Kakuve BenmnuuHbI Ha3bIBAIOTCS CKASIPHBIMU? BEKTOPHBIMU?

Kaxkue BeKTOpbI Ha3bIBAIOTCS KOJJTMHEAPHBIMU?

Kaxkue nBa BekTOpa Ha3bIBAIOTCS PaBHBIMU?

Kax cnoxwute nBa Bexktopa? Kak, ux Beiuects?

Kaxk HaliTh KOOpAMHATHI BEKTOpA IO KOOPJAMHATAM TOYEK €ro Hayajia
H KoHIa?

HazoBute mpaBuna cioKeHHs, BEHIYUTAHUS BEKTOPOB, 3aJaHHBIX B

KoopauHaTHOU dopme. Kak yMHOKUTH BEKTOP Ha cKasp?

JaiiTe omnpeneneHUe CKaJISPHOTO MPOU3BEICHHS IBYX BEKTOPOB.
[lepeuncnure OCHOBHBIE CBOMCTBA CKAJSIPHOTO POU3BEACHUSI.
Kak HaWTH ckamspHOE TPOU3BEIAEHUE JIBYX BEKTOPOB
KoopauHaTam?

Hamummte ¢popmyty ams onpeneneHns yriia Mex, Iy IByMsI BEKTOpaMHu
Hanumure YCIIOBHSL: KOJUIMHEApHOCTH IBYyX BEKTOPOB,;
NEPIEHIUKYISIPHOCTH

o ux

Hux

Tema 3. AmHamuTuueckas
reomerpusi. E€ npumMeHeHue
B MPUHIATTHATBHBIX
O0COOEHHOCTAX
MOJICITUPOBAHUS

Haiite  omnpeneneHue MNPAMOYTOJIBHOM  JI€KApTOBOM  CHUCTEMBI
KOOpP/MHAT.

Hanummre opmymny s HaXO0XKIEHUS PACCTOSHUS MEXAY IBYMs
TOUKaMU.

Hamumure dopMynsl i onpeneneHus KOOPAMHAT TOYKH H
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MaTEMATUYCCKUX,
(GU3HYECKUX M XMMHYECKUX
mporieccax,
npeHa3HaYeHHbBIX
KOHKPETHBIX
TEXHOJOTHYCCKHX
MPOIIECCOB.

JUISt

JeJSIIENd TaHHbIM OTPE30K; B JAHHOM OTHOILLICHUHU.

Hammumure ¢dopmynel, mnpeoOpa3oBaHUs KOOpAWHAT: a) TpH
napajieIbHOM TIepEeHOCe CHUCTeMbl KOOpIMHAT; ©) MpH IOBOPOTE
CUCTEMBI KOOpJUHAT.

Hanummre ypaBHEHHS MpsIMOI: a) ¢ YIIIOBBIM Koa(dduuueHTom; 6)

MPOXOJAIIeH Yepe3 JaHHYIO TOYKY B JaHHOM HamlpaBlieHUU; B)

MIPOXO/SIIEH uepe3 JBe JaHHbIE TOUKHU; I') B «OTPE3KAX).

Kak HailTu KOOpAMHATHI TOUYKU NEPECEUCHUS JBYX MPSAMBbIX ?

Hanmummre dopmyny [uist ompeneieHusl yriia MexXAy IBYMs
MPSAMBIMU.

KakoBbl ycinoBusl mapaieTbHOCTH W MEPIEHIUKYISIPHOCTH ABYX
NpAMBIX?

Chopmynupyiite ornpeeneHue OKpyKHOCTH.

1. Hamumure ypaBHEHHE OKPYXHOCTH C LIEHTPOM B JIFOOOW TOYKE
I10cKoCTH XOy; ¢ HEHTPOM B Hauyajle KOOpAUHAT.

[Haiite onpeaenenue suica. Hanummre kKaHOHUYECKOE YpaBHEHHE
AIUINTICA.

Haiite onpenenenue sumnca. Hanummnre KaHOHMYECKOE YpaBHEHHE
AIUINTICA.

Uto HaspBaeTCs OJKCIeHTpucHTeToM J3immunca? Kak wmsmensiercs ¢opma
ANIIUIICA ¢ U3MEHEeHHeM dKcieHTpucurera ot 0 10 17

I[aﬁTe OMpPEACIICHUEC T I/Il'Iep6OJ'ILI. Hanumure kxaHOHHYECKOE YpaBHCHUC
TUIIEPOOITEL.

Tema 4. Teopust npenenoB
MOCJIEIOBATEILHOCTEH Hu
¢dyHKUUMH, e€ UCIonb30BaHue
B OCHOBHBIX 3aKO0Hax
JUCITMITLITIH HWHXXEHEPHO-
MEXaHUYECKOT0 MOTYJIS.

Coopmynupyiite onpeesneHue NoHATUs GyHKINU.

Uto wnHaspiBaeTcss 00yacThio ompeaeseHuss (QyHKIuu? 0071acThIO
U3MeHeHUs QyHKIMU?

[lepeuncnure ocCHOBHBIE 3yieMeHTapHble GyHKIUH. HazoBute wux
OCHOBHBIE CBOMCTBA.

Kakne QyHkumuu
IIPUMEPBHI.

Uro Ha3pIBaeTCA MPEEIoM YHCIOBOM MOCIEA0BATEILHOCTH ?

Coopmynupyiite onpeneneHue npeaenia GyHKINY.

HazoBuTe 0CHOBHBIE CBOICTBA NMpEAETOB (PyHKIIHII.

Kakasg ¢yHknus HaspiBaeTcss OECKOHEUHO Masloi? OecKOHEYHO
O0bIIon?

HazoBuTe cBoiicTBa OECKOHEUHO MaJIbIX (DYHKIIHIA.

Hanwummmre hopMyssl IepBOTo U BTOPOTO 3aMeYaTENIbHBIX MPEIEIIOB.

Kakue norapudmbl Ha3bIBalOTCSI HATYpPaJIbHBIMU?

JaiiTe onpeneneHus OTHOCTOPOHHUX MpeieoB GYHKIIUU B TOUKE.

Ha3bIBAIOTCA  dJeMeHTapHbIiMH?  [IpuBemute

Tema 5. HenpepsBHOCTE

dyHKINY. [IpouzBoanas.
[Ipumenenne npou3BOIHON
B paborax 1o
COBEpPIICHCTBOBAHHIO
MIPOM3BOJCTBEHHBIX
MIPOLIECCOB c
HCTIOJIb30BaHHEM
9KCIEPUMEHTAIILHBIX
JaHHBIX WM Pe3yJbTaToB
MOJICTTHPOBAHUSL.

Kaxkas pyHKkIMs Ha3pIBaeTCS HEMPEPHIBHOW B TOUKE? HAa HHTEpBaje?

Kaxkas Touka Ha3pIBaeTCsl TOYKOM pa3pbiBa MEPBOro poaa? BTOPOro poja’?

[lepeuncnuTte OCHOBHBIE CBOWCTBA HEMPEPHIBHBIX HA OTPe3Ke QYHKLUH.
UTto Ha3bIBaeTCS MPOU3BOIHON (QYHKIIMH?

KakoB reomerpuueckuii, Gu3NIeCKuid CMBICI IPOU3BOTHON?

Kak  B3auMOCBsI3aHBI ~ HENPEPHIBHOCTH  (PyHKIMM U ee
mudepeHIpyeMOoCTh B TOUKE?

Hanummre ocHoBHBIE npaBuiia 1uddepeHupoBaHus GyHKIHA.

Harmumure hopmytbr nuddepeHIpoBaHms OCHOBHBIX

AJIEMEHTAPHBIX (QYHKIIHH
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KakoB reomerpuueckuii cMmpica quddepenipana GyHKIUH.
[Tepeuncnure ocHOBHBIE CBOMCTBA AuddepeHimana GyHKIUH.
Hanummre Qopmyny, MO3BONSIIONIYI0 HAXOIUTh MPHOIMKEHHOE
3Ha4YeHHE (PYHKIIUU TP oMoIH ee nuddepeHiuana.
Kaxk HaliTu mpou3BOJHYIO BTOPOI0, TPETHETO, N-T'0 MOPSAKOB?
Kakas xpuBasi Ha3pIBaeTCs BBITYKJIOW? BOTHYTOM?
Kax HaliTu uHTEpBasbl BHITYKIOCTH U BOTHYTOCTH KPUBOM?
ChopmynupyiiTe MOCTATOYHBIA TNPU3HAK CYIIECTBOBAHUS TOYKH
nepernda KpuBoil.
Urto Ha3pIBacTCS acUMNTOTONH KpuBoW? Kak HaWTH BEpTHKAIBHBIE U
HAaKJIOHHBIC ACUMIITOTHI?
HazoBuTte CXEMY HUCCICOA0OBaHUA d)YHKLII/II/I 1 IIOCTPOCHHUS €€ rpad)HKa.

Tema 6. WuterpambHoe
HCYHCIICHHE u ero
NPUMEHEHUE BO BIAJCHUH
HaBBIKAMH JIeTI0BOTO
B3aMMOICHUCTBHS C
CepBUCHOI  ciyxOol U
OLICHMBAHUHN PEKOMEHIALNU

Cdopmynupyiite onpeaeneHue nepBooopasHoil pyHKIUH.

Uro Has3pIBaeTCs HEOIPEACICHHBIM HHTErPAJIOM OT JaHHOW:
bysKIIR?

IIepeuncinre OCHOBHBIE CBOMCTBA HEONPEIEICHHOIO UHTETpaa.

Hanuummre ¢popmysibl TaOnIMIIbI OCHOBHBIX HHTETPAJIOB.

B yem cymHocTh METOZ]a MHTETPUPOBAHUS 3aMEHOM TIEPEMEHHOM?

c yaeToM Hanummre  gopmyny — WHTErpupoBaHHs IO  4YacTsIM B
9KCIIEPUMEHTAIBHON pabOoThI HCOIPENCICHHOM HHTETPAJIC.
TEXHOIOTHIECKOTO  OTAENA Ha3zoBute 3amaum, mNpuBOAIIME K MOHSATHUIO OIPEAEIIEHHOIO
TPEANPHUSITHSL. HHTETpala.
Hanummre unTerpaiibuyto cymmy aisi GyHKIUH y=f(x) Ha OTpe3Ke
[a; B].
Uto Ha3bIBaeTCsl OMPECICHHBIM HHTETpaJioM OT QYHKIUH y=f(x) Ha
otpeske [a;b]?
Hanummre gopmyiny MHTErpupoBaHUs MO YaCTSAM B OMPEICICHHOM
HHTErpae.
Kak BbluMCIUTh 00BEM TeNa, OOPa30BaHHOTO BPAILEHUEM ILTOCKOM
¢urypst Bokpyr ocu Ox? ocu Oy?
HaﬁTe OIMpeacIICHNUC HECOOCTBEHHOIO HUHTCIrpajia ¢C OECKOHEYHBIMU
IpeeaMyd HHTErPUPOBAHUA.
CdopmynupyiiTe TOHATHE HECOOCTBEHHOTO HMHTErpajia OT pPa3pbIBHOM
(hyHKIHM.
Tema 7. ®yukups | JlaiiTe onpenenenne GyHKIUHU IByX HE3aBUCHUMBIX IIEPEMEHHBIX.
HCCKOJIbKHX IIEPEMCHHBIX. HpI/IBeI[I/ITe IIPUMCPEIL.
HenpepeiBrocts.  HacTHble | Yro HasbiBaeTCs 00JIACTBIO ONMpeaeieHus (PyHKIUH IBYyX HE3aBUCHMBIX
HPOU3BO/IHBIC 11 mepemennabix? KakoBo reomerpuueckoe m3oOpaxkeHHe (PYHKIIUU JTBYX
g hepeHIua.

OKcTpeMyMbl (pyHKIHH 2-X
IIEPEMEHHBIX. YCJOBHBIA U
a0CONFOTHBI  9KCTPEMYMBI
(byHKIMHA 2-X TIEpEMEHHBIX.
Nx IIPUMEHCHUE B
MIPUHIIATTHATBHBIX
0COOEHHOCTSIX
MOJIETTHPOBAHUS
MaTEeMaTHYECKUX,
(hM3UYECKUX U XUMHYECKUX
polieccax,
MpeaHa3HaYeHHBIX
KOHKPETHBIX
TEXHOJIOTHIECKIX

JUIS

IIEPEMEHHBIX ?

UYro Ha3pIBaeTCs 4aCTHBIM M IOJHBIM MpUpPALICHHEM (QYHKLUUHU JBYX
HE3aBHCHUMBIX [IEPEMEHHBIX ?

Chopmynupyiite onpeneicHue mpeaena QyHKINA IBYX TepeMEHHBIX.

Kakas ¢yHKIMS Ha3bIBae€TCSl HEMIPEPHIBHOM B Touke? 1 001acTu?

JlaliTe ompeneneHWe YacTHBIX NPOM3BOJHBIX IIEPBOrO  MOPSJIKA
¢byHKIMH 1ByX nepeMeHHbIX. KakoB MX reoMeTpudecKuii CMbICT?

Yro Ha3pIBaeTCs MOMHBIM JupdepeHiranom QyHKINA IBYX TePEMEHHbIX?
Kak HaliTu yacTHbIE NMPOU3BOJHBIE BTOPOTO MOpAIKa (YHKIUH IBYX
IIEPEMEHHBIX ?

Uro sBisieTcsi HEOOXOIMMBIM YCIOBHUEM JKCTpeMyMa (YHKIMH JBYX
MePEMEHHBIX?

ChopmynupyiiTe AOCTATOYHBIA NPU3HAK SKCTpeMyMa-(QyHKIUU JBYX
IIEPEMEHHBIX.
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HPOILECCOB.

Tema 8.
Hduddepennnanpabie
ypaBHEeHUs 1-ro TopsAKa.
Huddepenumanbueie
ypaBHEHUsI 2-r0 MOpsKa.
Jluneitanie maddepentr.
YpaBHeHHs 2-TO TOpsAKa.
JIAY 2-ro mopsigka c MOCT.
Koaddummenramm.
Hopmanbhbie CHCTEMBI
g depeHanbHbIX
ypaBHeHuil. Vcnonbs3oBaHue
B OCHOBHBIX 3aKOHaxX
JUCLUTLTIH HMHXEHEepHO-
MEXaHUYECKOTO MOJTYJIS.

UYro HazbiBaercs auddepeHnnanbHbIM ypaBHEHHEM ?
Yro HazbiBaeTCs OOMMM pereHreM Iu¢(depeHIuaTIbHOrO YpaBHEHU?
YaCTHBIM pELICHUEM?

Kakos reOMEeTPUYECKHUH CMBICT 4aCTHOTO penieHus
Qg QepeHInanbHOTO YpaBHEHHS IEPBOT0O MOpsiIKa?
[TpuBenute  mpumepsl  auddepeHIMaNbHBIX  ypaBHEHUH  C

Pa3AeIAIOIMUMUCS TEPEMEHHBIMU
Kakoe nuddepenunanbHoe ypaBHEHHE IEPBOTrO MOPsAKa HAa3bIBACTCS
nuHeHHBIM? ypaBHeHHEeM bepHymm? Ykaxute crnocod ux pemeHun
Kakoe ypaBHeHUe Ha3bIBaeTCs TUHEHHBIM Au(depeHInaIbHbIM
YpaBHEHHMEM BTOPOTo HopsiaKa’?

Kaxoe ypaBHeHUe Ha3bIBaeTCs XapaKTEPUCTHUECKUM JUISl OHOPOIHOTO
mudQepeHInaIbHOTO YpaBHEHUS BTOPOTO MOPsIKa?

.Kaxkoit Bun umeer oOiree pemenne ogHopoAHOro nudepeHInanbHOro
ypaBHEHHsI BTOPOTO MOPsAKA B 3aBUCUMOCTHU OT IUCKPHUMUHAHTA
XapaKTepUCTHUECKOTO ypaBHEHUS?

Kak naiitu ob1miee pernienne 0HOPOAHOTO A PepeHIInaTLHOTO
ypaBHEHHS BTOPOTO NOPSAKA C MOCTOSHHBIME K03 uirentamu?
Kakoii Bu MMeeT 4acTHOE pelieHue HeO0JTHOPOTHOTO

g depeHInaIbHOTO YPaBHEHHS BTOPOTO MOPSIKA C OCTOSIHHBIMU

K03 (HIIMEHTAMH, €CJIM €T0 MpaBas YaCcTh €CTh MHOT'OUJICH?

Tema 9. UwnciaoBele H
(YHKIIMOHANILHBIC — PSIBL.
HMcnonb30Bane B OCHOBHBIX
3aKOHax JUCLUIIIINH
HUHXXCHCPHO-MEXaHUYICCKOTI'O
MOJTYJISI.

Urto Ha3bpIBaeTCA YUCIOBBIM PSAOM?

Urto Ha3bIBaeTCs n-i YaCTUYHOU CYMMOM YHMCIIOBOTO psia?

Kakoii unciioBoi psiJi Ha3bIBA€TCS CXOASIIMMCA?

Uro sBisieTcst HEOOXOIMMBIM YCIIOBUEM CXOAMMOCTH YHCIOBOTO psiia?
HazoBute poctatoyHble NpU3HAKKM CXOAWMOCTH, OCHOBaHHbIE Ha
CpaBHEHUU PSIOB.

HazoBute npusznak /lanambepa cXoIUuMOCTH PSIOB.

B uem cocTout nHTErpasibHbIN npu3Hak cxogumoctu Komm?

Kakwue psiapl HazpiBaroTCs 3Hakouepenyommumucs? [Ipusenure
MIPUMEPHI.

Chopmynupyiite mpusHak JleliOHNIIa CXOTUMOCTH
3HAKOYEPEyIOUIUXCS PSJIOB.

Kakue 3nakouepeayronmecs psasl Ha3bIBAIOTCS aOCOIIOTHO
CXOJSAUIUMUCA? YCIOBHO CXOJAIIUMUCS?

JlaliTe onpeneneHne CTENeHHOTo psi/ia U 00JaCTH €ro CXOIUMOCTH.
Kak Haiitu 0071acTh CXOUMOCTH CTEIIEHHOTO psiga?

MosxHo 51 owieHHO nuddepeHpoBaTh WK HHTETPUPOBATH
cTeneHHou psan?

3anummuTe paszoKeHUE B CTENEHHOW psn (GyHKIHMHA e, sinx, cosx,
(14+x)™, In(1+x).

Kaxk obecnieunBaetcs Tpedyemasi TOYHOCTh TPH MPUMEHEHUH
CTCTICHHBIX PSI0B B MPHUOIMKEHHBIX BEIUHACICHUSIX ?
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Tema 10. IIpenmer Teopun
BepoATHOCTEH. OCHOBHBIE
TIOHSITHUS. OcCHOBHBIE
TeopeMbl u  (PopMyIIBI
TEOPUH BEPOATHOCTEH., €€
MIPUMEHEHNE BO BIIAJICHUU
HaBBIKaMU JI€JI0BOTO
B3aUMOJICUCTBU c

HazoBute Kiaccuueckoe onpeeieHue BEpOSTHOCTH, TPUMEPHI.
Hamummre ocHOBHBIE (POPMYITBI KOMOMHATOPUKH.

Kaxkue neiictBust Haj COOBITHAMH BEI 3HAETE?

Uto Takoe reomeTpuyecKkasi BEpOATHOCTh?

Uro takoe nonHas rpynmna coosrtuii? [IpuBenute mpuMepsl.

Kakue coObITHS Ha3bIBAIOTCS MPOTUBOIIOJIOKHBIMU, HE3aBUCUMBIMU ?
Kaxkue Teopembl ymMHOKEeHUS BeposATHOCTEHN Bbl 3Haete? [IpuBenure
MIPUMEPBI.

cepBUCHON ciyk00if 1 | Kakue TeopeMbl cioxkeHus: BeposTHOCTE! Bbl 3HaeTe? [Ipumepsl.
OLICHUBAaHUH Hanummure acumnroruueckyio gopmyny [lyaccona.
pexoMeHaanuu ¢ ydyeroMm | Hamummmre ¢popmyity MoOnHOM BEpOSATHOCTH.
AKCIEPUMEHTATbHON UTo BBl HOHUMAETE MOJI YCIOBHON BEPOATHOCTHIO?
paboThI Hanummre ¢opmyiay BEpOSTHOCTH TOSBICHHUA XOTS OBl OJHOTO
TEXHOJIOTMYECKOIo OT/AeNa | COOBITHS.
MIPEANPUATHSL. Yto BBl IOHMMAETE NOJ1 BEPOATHOCTHIO TUIIOTE3?
Hamumure hopmyny baiieca.
Tema 11. Tloropusie | Hamumure hopmyny beprymmu.
HCTIBITAHUS. Wx | Hanumute acumnroTrueckyto hopmyiy Ilyaccona.

MIPUMEHEHHE BO BIIAJICHUHU
HAaBbIKaAMHN JCJIOBOI'O
B3aHUMOJICUCTBU C

Hanummwre nokaneHyto Teopemy Jlammaca.

Hanummre unterpaibHyto Teopemy Jlammnaca.

CepBUCHOH  CIyKOOH U | Ypg Takoe HauBeposATHEIiILIEE YHCIIO MOSBICHHH COOBITHS B
OLICHMBAHHMH HE3aBUCHUMBIX UCTIBITAHUSIX?

PEKOMEHIALUN C YYETOM

SKCHEPUMEHTAILHON Urto Takoe BEpOSITHOCTh OTKIIOHEHUSI OTHOCUTEIILHOM YaCTOTHI OT
paboThI MTOCTOSTHHOM BEPOSITHOCTH B HE3aBUCUMBIX HCIIBITAHHSIX ?
TEXHOJIOTMYECKOro OT/AeNa

MPEANPUSITHSL.

Tema 12. Cnyuwaiinsle | UTo Takoe ciiyyaiiHas BenuuuHa? [IpuBenure npumepsl.
BennunHbl. [Ipumenenue | HazoBuTe BUIBI Clly4yallHbIX BEJIMYMH.

CIy4allHBIX BeNW4YMH B | Hanmummre 3aKoH pacnpenesneHus BEpoSTHOCTEH 11.C.B.

paboTax o | Yto Takoe OMHOMHAIILHOE pacipeeneHue?
COBEPUICHCTBOBAHUIO Hanummure 3akon pacnpenenenus Ilyaccona.
MIPOU3BOJICTBEHHBIX UTo Takoe MaTeMaTuuecKoe OXKUAaHue?

MPOIECCOB ¢ | Uro Takoe nucnepcus?

HCIIOJIb30BaHUEM Urto Takoe moaa?

AKCIIEPUMEHTAIBHBIX Hanummure ocHOBHBIE 3aKOHBI pacIipe/ieJIeHHs] HEIPEPhIBHOM C.B.
JaHHBIX H  Pe3yJNbTaToB | UTO TaKoe MIIOTHOCTH PacIpeie]ICHHs BEPOSITHOCTEH H.C.B.
MOJIETTUPOBAHUSI. HazoBuTe uncioBble XapaKTEpUCTUKH H.C.B.

HIkana oneHUBaAHUS OTBETOB HA BONPOCHI

IITkana oneHUBaHUI

Kputepuu orieHuBaHuUs

OOyuaromuiics riryOOKO M COAEpKATelIbHO PACKPHIBACT OTBET Ha

«OTanyHO» KKl TEOPETUYECKUI BONPOC, HE NOMYCTHB OMMUO0OK. OTBET HOCHT
pa3BEPHYTHINA U UCUEPIIBIBAIOIIUN XapAKTED.

OOyJaromuiicss B IIEJIOM PacKpbIBa€T TEOPETHYECKHUE BOIPOCHI,

«Xopomuio» OJIHAKO OTBET XOTs Obl HA OJAMH U3 HUX HE HOCUT PA3BEPHYTOTO U

MCYEPIBIBAIOIIETO XapaKTepa.
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«Y IOBJETBOPUTEIBHO

OOyyaronuiicsi B IEJIOM PACKPHIBAET TEOPETUYECKHE BOMPOCHI H
JOMyCKaeT  psAJ  HETOYHOCTEW,  (parMEHTapHO  PACKpPHIBAET
COJIEpKAHUE TEOPETHUUYECKUX BOMPOCOB WM HMX  PACKPHIBAECT
CoJIepKaTeIbHO, HO JOMYyCKasi 3HAYUTEIbHbIE HETOYHOCTH.

«HeynoBneTBOpUTEIBLHON»

OOyuaronuiicss He 3HaeT OTBETOB HA IIOCTABJICHHBIC TEOPETUUECKHUE
BOIIPOCHI.

8.2.2. TeMbl 1151 TOKJIA10B

SNh W=

[IpousBoansie u qudpepeHnanbl BHICIIUX NOPSIKOB.

JIuHenHble onepaTophl U AEUCTBUS HAZl HUMU.

OKBUBAJICHTHBIE (PYHKIUU.

[IpsiMas 1 MIOCKOCTh B MPOCTPAHCTBE.

HecoOcTBeHHBIE MHTETpaJIbl ¢ OECKOHEUHBIMU TPEJEIaMUd U OT HEOTPAaHUYEHHBIX

(byHKIMH, ©X OCHOBHBIE CBOMCTBA.

Ha

[Ipon3BoiHas 110 HANPABJICHUIO
['eoMerpruueckre U MEXaHUYECKHUE MPUIIOKEHUS KPATHBIX, KPUBOJIMHEUHBIX HU

ITIOBEPXHOCTHBIX UHTETPAJIOB.
8. HaxoxneHue noreHmnuana.

9. IlonsTHe 0 KpaeBbIX 3ama4yax s Au¢hepeHITuaTbHBIX YPABHCHHM.
10.YpaBHEHHs ¢ TPaBOM YaCTHIO CIEIUAIBHOTO BHU/IA.

IIIxana oueHUBaHUA

[IIxama oneHUBaHUA

Kputepun oneHMBaHuUS

OOyuaromuiics TIyOOKO | COJAEPXKATEIbHO PpACKPHIBACT TEMY

«OTInaHOY JOKJIaga, He MAOomycTUB OIMOOK. OTBET HOCHUT pPa3BEpHYTHIA U
HCUYCPIILIBAIONINUM XapaKTep.

OOyyaromuiicst B 1I€JI0M pacKpbhIBaeT TeMY JOKJIaaa, OAHAKO OTBET

«Xopomo» X0Ts Obl HA OJJUH U3 HUX HE HOCHUT Pa3BEPHYTOI'O U UCUEPIIBIBAIOIIETO

XapakTepa.

«y,Z[OBJ'IeTB OpHUTCIIBHO»

OOyuatonuiicst B LI€JIOM PacKpbIBaeT TEMY JOKJIaJa U JOMYyCKaeT
psl  HETOYHOCTEH, (parMeHTapHO  pPACKPBIBAET  COJCpXKaHUE
TEOPETUUYECKUX BONPOCOB HJIM UX PACKPBIBAET COAEPKATEIbHO, HO
JIOIIyCKasl 3HAYUTEIIbHbIE HETOUHOCTH.

«HeynoBaeTBOPUTEIIBHOY

OOyyJaromuiics He BJIaJiceT BEHIOPAHHON TEMOM

8.2.3. OueHoYHbIE CPEICTBA OCTATOYHBIX 3HAHUI (TECT)

1. HpOI/IBBCILGHI/Ie A>B JIBYX KBaJpaTHBIX MaTpPHII

_ _ - 40
gg - 6g §7 Q-paBHO...
. -~ &8 -90
@ -7 80 _el7 12¢ &7 -216 & 110 ¢ t
)¢ + 2) —: 3)3 4)¢ = el 7=
€9 -6 -55 V& 27 - 68 2 e V&2 65 Vg 2
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2 1 1
2. Onpenenurenb 1 -4 -1 paBeH...
-1 8 3
1) -6 2)-16 3)6 4) 14 5) 16
B 20

3. OOpaTHOM MaTpHIICH I TaHHOW MaTPHIIBI g4 3 - BJIAETCS MATPHUIIA. ..

@8 -20 & 30  m3 -26 @3 -2
1)54 3@ 2)g3 45 3)§4 3‘”@4 - 35

a3
g - 3@
|x+2y+3z =0,
2x y+z =3,
4. CI/ICTeMa UMEET...
13x+y+4z =3.

1) onHo pemienue 2) nBa pelieHusi 3) He UMEET PEIICHUI
4) MHOXECTBO pELIEHUN 5) Tpu perieHus

12x+7y =8,
5. Pemenuem cucremsl ‘:‘6 x +5y =- 8. ABIAeTCs napa. .
D-3:-2) 0 2)(-3:2) 332 4B32) 5H(12)
2 1
6 2a-3
1)-3 2)3 3) 2 4)0 5)5

_ - 20 e 1 30
7. Jlansl ManI/IHBI gq' 5 gB gO 25 -. Matpuma 24 - B*? paBHa...

6. Onpenenurens pasen Onpu A = ..

el -78 a -70 el -70 a 70
1)§6 6 3 D& 6z V&6 .o, Y& 65
- 76
9% o2
ge 1 2 40
8. /lana marpuna 4 :94k- 32 5_ . Anrebpandeckoe JOMOJTHEHNUE
' -3 7 104
A33 :OHpH k =...

-1 2)2 3) 1 40 5) -2
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x7 -3 1('3

C :
A=¢4 -4 0=
9. Jlana matpuna ~. Torma cymma 351eMEHTOB,
&2 6 24
PAcCIIOIOKEHHBIX Ha IVIABHOM JUArOHAJIM 3TOM MATPHUILIBI, PaBHA. ..
1)-5 2)5 3)13 4) -7 5) 10

10. Cymma koopauHat Bektopa AC tpeyroinbHuka ABC: AB={2; 3; —1}
BC={-1;2;2} paBHa
1)-2; 2)0; 3)3; 4)7;, 5)-1.
11. Bektopsl a={2—-a; —1; 3+a} u b={1; 2a; 2} opTOroHaJIbHBI, €CJIN YUCJIO a
paBHO:
1)-2; 2)0; 3)6; 4)8; 5)-4.
12. CkanspHoe mpousBeacHUE BEeKTOpoB, a = {2; 3; -1; 1; 0} b= {0; —1; 2; 2;
1} 3amaHHBIX B OPTOHOPMHPOBAHHOM 0a3nce paBHO:
1)-2; 2)-3; 3)0; 4)1; 5)4.
13. VYroa mexnay Bektopamu a={—1; —1; 0} u b={1; 0; 1} paBen
1) 300; 2)arccos0,75; 3) 600; 4) 1200; 5) 450.
14. VYpaBuenue npsmoii, mpoxozsuieit uepe3 Touku A(2; 0; 1) u B(—1; 1; -3),
UMeeT BU/I:

x-2 _y _z+3 x+2 y _z+3 x-2 _y _z+l
1) === ;2 == =""": 3 =S
3 1 -4 -3 1 -4 -3 1 -4
x-2_y _z-1 xX-2 'y _z+3
V3T VT Ty

15. YpaBHeHue npsMol, N300paKEHHOI Ha pUCYHKE

UMEET BULL. ..

1)3x+2y=6; 2)2I+3y=6;3)3x+2}? =1; 4)2x+3y=1.

16. Jlansl 1Be cMexHbIe BepiinHbl kBaapaTa A(5,6) u B(-2,5). Toraa miomans
ATOTO KBajpaTa paBHa...

)50 2)410 3)+/50 4)10
17. Toukoii mepecedeHus MIOCKOCTH ~ 2x+3y+2z-6 =0 ¢ocpi0 OY
SIBIISICTCS ...
1) C(0:3,0)  2) B(0;-2:0) 3) D(O;1;3) 4y A(0;2;0)

18. YcranoBuTE COOTBETCTBUE MEKIY YPABHEHUSAMM IUIOCKOCTH U TOUYKAMHU,
KOTOPBIE JIEXKAT B ATUX IJIOCKOCTSIX

1. x+2y+3z-6=0 2. 3x+y-4=0 3 4y+z-x=0
4. 6x+5y+2z-1=0
1) (0;0;1) 2) (1;1;0) 3) (0;0,0) 4) (1;1;1)

19. Paamnyc OKpy»XHOCTH, 3aJaHHOW YPAaBHEHUEM , PABEH. ..
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1)5;  2)3: 3)4;  4)2.

2 2
X YV _

20. YpaBHEeHHE L, A< =1 Ha IUIOCKOCTHU OMPEIEIISIET. ..
P 36 25

1) runepbomny

2) mapabomy

3) ommurc

4) mapy npsiMbIX

2
: x -4
21. 1 i lim
penen GYHKIMH B YKa3aHHON TOYKE o - 10 paBeH
1
4 4 9 -
¥, 2)—; 3)-—; 4 =; 5 5.
D¥ 25 -2 4% )3
22, Ucnionp3yss mpaBuno Jlomurans mnpeaen GyHKIUA B TOYKE
. et -x-1
lim ——
X® 0 Sll’12 3x PaBCH...
A RERN
D7 21 g Y33 7
— .2
23. uddepennuan pyakuuu V —X +5x-7 paBeH. ..
)Y :(2x+5)dx 2) ¥ =(x? +5x- 7)dx 3) y =- (x? +5x- T)dx
4) ¥ =(5- 2x)dx 5) He cylecTByeT
X
24. TIpousBoaHas 4acCTHOTO Jx- ] PpaBHa...
4x-1 1 1 1
Dx-1p P lx-1F Y Geap P 21 Y
1
2x-1
f(x>—lx3 - x? - 2
25. HaumensbIiee 3HaueHUE QYHKITUH 3 3 Ha OTpe3ke
[‘ 1;1J PaBHO. ..
2 4 5
1)0 2)-2 373 43 59

26. YCTaHOBUTH YETHOCTH WU HEYETHOCTDH

— 4
GyHKIMH J(x)=x"sinTx
1) uetnas 2) HeueTHas 3) HU yeTHasl, HU HEe4YeTHast
4) HEBO3MOKHO ONPEACIIUTh
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2
y -
27. Toukamu pa3psiBa GyHKIUN 2 - 3y 4 JBIAIOTCA...

1 x=lLx=2 ) x =3,x=-2 3yx=-1x=2
g x=lLx=-2 5 x=-3,x=2

2

28. VYpaBHeHue kacaTelbHOU K rpaduKy QyHKIIHH S (x ) =x" +2 prouke

X0 =1 YMEET BUIL. ..
1
1))"3:'5(3“1) 2)y-2=3(x-1) 3)y-3=2(x-1)
4) y-1 :2(x- 4) 5y V- 1=x*+2

29. Opnno¥ u3 MepBooOpa3HBIX PYHKITUN y=3—2x SABIACTCS PYHKITUS
1)3—=x2% 2)3x—=x>+1; 3)3x-2; 4)3x-2x% 5)3x>2x+1.

30. OmpeneneHHbI HMHTETPAJ, BBIPAKAONIMN IUIOMIAAb TPEYrOJIBHUKA C
BEpIIMHAMU
(0; 0), (-2; 0), (-2; —3) umeet BUA
32 3
1) - Zx)dx; 2y O ydy; 3y OF xdx;
-2 2 _33 _22
0 3 0
4) Oz ydy;  5) Pxdx.
52 5
31. [Inomans (GUIypbl, OrPaHUYEHHOM JMHUAMH J=2x—x> U J=X,

MMPEACTABIISICTCS HMHTCTPaIOM
1

1) g2x- x*)- xldx; 2) z‘j(2x- x?) = (- x)]dx;
3) 3d(- x)- 2x- x*)]dx; 4) z‘jx- (2x - x7)]dx;
5) é{x +(2x - x?)]dx.

32. Ilmomanp GuUrypsl, OrpaHHICHHOW JTUHUSIMH y=Ssinx, y zgx (0£x£p/2),
P

paBHa

) (p+4)/4; 2) p/2; 3) p/4; 4) (4-p)/4; 5)p.

2

)[i%
1) 2x3+6y%;,  2) 6x%y-2x; 3) 2x3+6y*+6x°y-2x; 4) 2x*+6y°;
5) -2x+6y>.

33. YacTtHas pou3BOIHASL oT QyHKIMU z=2x>y—x>+2)°-3 paBHa
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e’dy :ﬂ

34. OOwwuii uaTerpan AugpdepeHunaIbHOro ypaBHeHHUS MMEET

BHJI ...
1) ¢’ =Inlx|+C 2) y=hx[+C  3) e’ = xiz+ C 4)
e’ =x+C
35. PemenneM ypasuenus (8 X X' Y =2 gpngercs GyHKIHA ...
)y =3xgx-2 oy y=36inx-2 3y y=3xtgx-2
4) Y =3>6inx +2

36. U3 nanubix qudpepeHnnanbHbIX ypaBHEHUN YPABHEHHUSIMU C
pa3JIESOIUMUCS IEPEMEHHBIMU SIBIISIIOTCS ...

dy _ y’ sdy 3 dy _ x°
— =—+1 -+ =0 — =
Ddx x+1 2) Y dx r 3)ydx y> +1
dy x_ 2 _
4)E-Zex +y =0

37. U3 nanubix quddepeHnnanbHbIX ypaBHEHUH ypaBHEHUSAMU bepHymu
SIBJISIFOTCA ...

dy 2 dy 2 x dy 3
- - +yp= - y= el —
Dy 3x7 +y =0 z)xdx y=ye 3)ydx+x 0
3
DY, Y
YD dx x i3
38. KakoB BuJ 4aCTHOTO pelIeHUs ISl AAHHOTO U] PepeHInaIbHOTO
ypaBHEHUS
Y2y +y=10e*?
1) Ae*; 2) Ax’e*; 3) Axe™; 4) Axe*; 5) AeX.
;3

n
39. PaaMyc cXOIMMOCTH CTEIIEHHOTO psaga d 1 | X paBeH
n=0 N

1)3; 2)oo; 3)1; 4)1/3; 5)0.
'3
A S pasna...

40. YactuuHas cymMma S3 pana .
n

9 9 18 3
D125 P15 o5 s
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1(3[4]2)2|5[3[2]4 14124411 ]|4[431|1]1

IlIkana oneHNBaHKUA Pe3yJbTATOB TECTUPOBAHHUS

% BepHBIX pelieHul (0OTBETOB) [[Ixana oueHUBaHUS
85-100 OTJINYHO
70 - 84 XOPOIIIO
50- 69 YJIOBJIETBOPUTEIBHO
0-49 HEYJ0BJIETBOPUTEIBHO

8.2.4 Tlpumepsl MHAMBUAYAJBHBIX 321aHUI (pellleHHe 32/1a4)

KonTpoabnas padora Ne 1

1. Peruth cucreMy JIMHEHHBIX ypaBHEHUI: a) Mo npaBuity Kpamepa; 0) cpeactsamu
MaTPUYHOTO UCUUCIIEHUS;, B) MeTo/IoM [ 'aycca

ix+y+z=0
[2x+y =4
}x- y-2z=5

2. OnpenenuTh KOOPAWHATHI TOYKH MEPECEUCHHUS IBYX B3aUMHO NEPIEHIUKYIISPHBIX
2 2

X
MPSMBIX, TPOXOSIIHNX Yepe3 (HOKYCHI AILTUTICA 55 + % =1, €CJIM U3BECTHO, YTO TOYKA

A (-2; 6) neXUT Ha MPSMOM, IPOXOAAILEH Yepe3 ero mpasblil Gokyc.

3. Jlanbl KOOpAMHATHI BEpIIUH TUpaMuabl A, Ay, As, Aqt A1 (3;51;4), A, (-1;6;1),
As(-1;1;6), A4 (0; 4; -1). Haiitu: 1) nmuny pedpa AA;; 2) KOCUHYC yTiia MEXTy
pebpamu A A, u Ay Ay; 3) oiomans rpanu A A, As; 4) ypaBHeHue TpaHu A A, As;
5) ypaBHEHHE BBICOTHI, OMYIIEHHOMN 13 BepIIUHbI Ay HA TpaHb AjA,Aj; 6) 00beM
nupamubl. CaenaTh YepTexK.

4. HaiiTu yka3aHHbIC TIPEICIIbI

== = 0) lim—x2 - 3x+l B) lim sinSx ax +1 sz+3
s®22x" - 5x+2’ oY 4% + x- 2’ *®0 tg2x .\»®¥gx- 2¢
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5. Haiitu mpon3BoiHbIe (DYHKITUT.

a) y =xtgx +Incosx +e>* 0)y =e" > B)x’y’ - 2xy+3 =0

KonTpoabnas padora Ne 2

1. Haiitu HeonpeneneHHbIe HHTETpabl. [[paBUIIBHOCTD MTOTYYEHHBIX PE3YJIHTaTOB
POBEPUTH TUDPEPEHIIUPOBAHUEM.

3x” + 14x + 37 x*dx B) (px’ 2xd
) & d 6) & Oox"arctg2xdx
VO v an s 1) ) O

2. BeIYMcnuTh onpeneeHHbIA HHTETPpall.
1

C‘)(\/; - l)dx.

0

3. BeaucauTh miomaap miockon (GUrypsl, OrpaHUYEHHON 33 JaHHBIMUA KPUBBIMH.
Cnenath yepTex 001acTH.

3x° -4y =0, 2x- 4y +1=0

4. HaliTn HauMmeHbIee 1 HanboJbIee 3HaUeHUsT QYHKIMU z = f{x,V) B 3aMKHYTOM
obnactu D, 3aaHHOM cucTeMon HepaBeHCTB. ClenaTh YepTex.

z=x>+y"- 9xp +27; 0Ex£3, 0£y£3

5. Haiitu obmiee pemenue nuddepeHinaaibHOro ypaBHEHUS.

0 0) y¥sinx - ycosx =1 ;
1.a) X¢ =y1ng;5;

yo =0, %o :5-

6. Haiitu yactHoe pemienue nudpepeHraibHOro ypaBHEHUSI BTOPOro MOPsiiKa,
YZIOBJIETBOPSIOLIEE 3a/1aHHBIM HaYaJIbHBIM YCIOBHSIM.

Y&+ 6y¢+9y =10e>*, y(0) =3, y0) =2.

7. Haiitu oO1iee perenue cuctemsl g depeHIanbHbIX YpaBHCHUN
ONEPallMOHHBIM METOO0M.
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dx,
7 = 12x1 + 5x2

i
dt

— i —— —

=5x, +12x,.

8. HCCJ’IGI{OB&TB Ha CXOOIHMMOCTb YHUCJIOBOM paa € TIOMOIIBIO JOCTATOYHBIX IIPHU3HAKOB

CXOOJUMOCTH

é¥ 2n+5
n:14n3' 1.

9. UccnenoBars paguyc 1 HHTEPBAII CXOAMMOCTH CTEIIEHHOTO psiaa. MccienoBaTth
CXOJIUMOCTH Psi/ia Ha KOHIIaX UHTEpBaia CXOJAUMOCTH.

2

s nt+3
a—,  x+3)"
n=0 3

Ixana oneHNBaHUA

[IIkxana orieHUBaHUS

Kpurepuu oneHuBaHus

«OTINYIHOY oOydJalomuics SICHO H3JIOXKHJI YCJIOBHE 3aJaud, pelICHHE
000CHOBAJ

«Xopormio» 00y4JaroIniCs SICHO U3JIOKUIT YCIOBUE 33/1a4d, HO B 000CHOBaHHUH
pEIICHUS] UMEIOTCSI COMHEHHSI,

«Y TOBIIETBOPUTEIIBHO» 00y4JaroIIUACsA M3II0XKUI PElIeHUE 3aJadyd, HO B PEIICHUH €CThb
OIINOKU;

«HeynoBneTBOpUTEITBHOY oOydJarIuiicss HE VYSICHWI YCIOBHE 3a/add, pCIICHUE He

000CcHOBAJ, INOO HE cl1all padOTy Ha MPOBEPKY.

8.2.4. TeMbl 17151 CAMOCTOSITEJIbHOM PAa0OTHI CTYIEHTOB

TeMbl 1151 CAMOCTOSATENbHOM PA0OTHI:

1. Omnpenenurenu U UX CBOMCTBA. X MCIOIB30BAHME B OCHOBHBIX 3aKOHAX
JTUCLUILIMH UHKEHEPHO-MEXaHUYECKOTO MOYJIS.

2. Marpunsl u aeiictBus Hag HUMU. OOpaTHas mMatpuna. Mx ucnonb3zoBaHue
B OCHOBHBIX 3aKOHAaX JHUCIUIUIMH UHKEHEPHO-MEXaHUYECKOTO MOYJIA.

3. Meroapl pelleHusi CUCTEM JIMHEHWHBIX ypaBHEHMH. X HMCIoOib30BaHUE B
OCHOBHBIX 3aKOHAX JUCLMIUIMH WHXKEHEPHO-MEXAHUYECKOTO MOIYJIA.

4. Bektopsl. JIuneiinesie onepanuu. Koopannatsel. FMicnonb3oBaHue BEKTOPOB B
OCHOBHBIX 3aKOHAX €CTECTBEHHOHAYYHBIX JUCHHUILINH, TPABUIAX HOCTPOCHUS
TEXHUYECKUX CXEM U YEPTEKEM.
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5. Omnepanu yMHOXEHHUSI BEKTOPOB. Mcrnoib30BaHHE BEKTOPOB B OCHOBHBIX
3aKOHAaX €CTECTBEHHOHAYYHBIX JUCLHUIUIMH, MpPaBUJIaX IOCTPOCHUS TEXHUYECKUX
CXEM M YEPTEXKEN.

6. Meron xoopauHat. I[Ipocteiimume 3agaun. MeToa KOOpJAMHAT B OCHOBHBIX
3aKOHAaX €CTECTBEHHOHAYYHBIX JUCLUIUIMH, TPaBUJIAX MOCTPOCHUS TEXHUYECKUX
CXEM U YEPTEXKEM.

7. llpsimasi nuHUS HA TUJIOCKOCTH, HCIMOJB30BaHUE MPSIMOM B OCHOBHBIX
3aKOHaX €CTECTBEHHOHAYUYHBIX JIUCHUIUIUH, TpPaBUJaX MOCTPOCHUS TEXHUYECKUX
CXEM U YEPTEXKEN.

8. KpuBbsie 2-ro mopsaka. [IpuMeHeHME KPUBBIX B OCHOBHBIX 3aKOHaX
€CTECTBEHHOHAYYHBIX JHCIUIUIMH, MpPaBUIaX IOCTPOCHUS TEXHUYECKHX CXEM H
YEPTEXKEU.

9. Ilmockoctn w® mTOpsMble B  MOpocTpaHcTBe. VX  OpuUMEHEHHE B
NPUHIIMITHAIBHBIX OCOOCHHOCTSAX MOJEIMPOBAHUS MAaTEMaTUYECKUX, (PU3NYECKUX U
XUMUYECKUX TMpoleccax, MpPeAHA3HAYEHHBIX Ui KOHKPETHBIX TEXHOJOTMYECKUX
IIPOLIECCOB.

10. IToBepxHoctu 2-ro mnopsiaka. VX mnpuMeHeHHWe B MNPUHIUIIHATIBHBIX
OCOOEHHOCTSIX MOJICIIMPOBAHUS MAaTEeMAaTHYECKUX, (OHU3UYECKUX U XUMHYECCKUX
npoiieccax, NpeIHa3HauYCHHbBIX JJISI KOHKPETHBIX TEXHOJIOTMYECKUX MPOIIECCOB.

11. AGcTpakTHas anreOpa. E€ npruMeHeHre B MPUHUIMITUAIBHBIX OCOOCHHOCTAX
MOJCIUPOBAHUS MaTEMAaTHYECKUX, (PUIMUECKUX ¢ XUMHUUYECKUX IMpoIeccax,
npeAHa3HAYCHHBIX ISl KOHKPETHBIX TEXHOJIOTHYECKUX MPOIIECCOB.

12. quckpetHass wmatemMatuka. E€ mnpumeHeHHe B  MNPUHIUIIHAIBHBIX
OCOOEHHOCTSIX MOJICJIMPOBAHUSl MaTeMaTHYEeCKUX, (U3UYECKUX U XUMHYECKUX
poleccax, NPeIHa3HaYECHHbBIX JJIsI KOHKPETHBIX TEXHOJIOTMYECKHUX MTPOIIECCOB.

13. Teopus npenenoB nocieaoBaTenbHocTel U GyHkui. E€ ncrnons3oBanue B
OCHOBHBIX 3aKOHAX JUCLMIUIMH UHKEHEPHO-MEXaHUYECKOTO MOITYJIS.

14. HempepoiBHOCTh  pyHKIIMU. EE wncmonp3oBaHMEe B OCHOBHBIX 3aKOHAX
JUCUUIUINH HHXEHEPHO-MEXAHUYECKOT'O0 MOJTYJISI.

15. IIpousBoanas ¢ynkuuu u ee auddepeniuan. [[pumMeHnenne npon3BOIHON B
padboTax Mo COBEPIIEHCTBOBAHUIO TPOU3BOACTBEHHBIX MTPOLIECCOB C UCIIOJIb30BAHUEM
AKCIEPUMEHTANIbHBIX JAaHHBIX U PE3YJbTaTOB MOJICIUPOBAHHUS.

16. O6mee wuccnenoBanue ¢yHkuuid. Iloctpoenue rpaduxon. Ilpumenenue
uccinenoBanusi QyHKIUMA B paboTax MO COBEPIICHCTBOBAHUIO MPOU3BOJICTBEHHBIX
MPOIIECCOB C HCIOJIb30BAHHEM OKCIEPUMEHTAJIbHBIX JAHHBIX W Pe3yJIbTaTOB
MOJIETUPOBAHMUS.

17. Heonipenenenuslii uHTerpali. MeToabl BhIUMCIEHUS. Ero mpuMeHeHue BO
BJIAJICHUM HaBBIKAMHU JIEJIOBOTO B3aUMOJECUCTBUSI C CEPBUCHOM cHyx00il u
OLICHUBAHWUU  PEKOMEHJAIMM  C  Y4YEeTOM  OKCIEPUMEHTAIbHOH  pabOThI
TE€XHOJIOTUYECKOTO OT/IeJa MPEAIPUATHUS.

18. UnuTerpupyemsie kmacchl (yHknuil. VX mnpumMeHeHne BO BIaJCHUHU
HaBBIKAMH JIEJIOBOTO B3aWMOJCHCTBUS C CEPBUCHOM CIYKO0O0H © OIEHWBAHHUH
PEKOMEHJIAIN C YYETOM JKCIIEPUMEHTATBHOW PabOThl TEXHOJOTHUYECKOTO OTHaesa
OpEeANPUSTHUS.
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19. Onpenenennblii uHTErpan. Metonbl BblUMCIEHUS. Ero mpuMeHEHHE BO
BJIaJICHUM HaBBIKAMU JIEJIOBOIO B3aUMOJICHCTBUS C CEPBHUCHON Ciyx00i u
OLICHMBAHWM  PEKOMEHJAIlMM C  Y4eTOM  OJKCIEpUMEHTAIbHON  paboThl
TEXHOJIOTUYECKOTO OTIEJIA MIPEAIIPUATHS.

20. IIpusioxeHnst ONpeneneHHoro nHrerpaina. Ero npumMeHeHne BO BIIAJICHUHU
HaBbIKAMH JI€JIOBOTO B3aMMOJCHCTBUS C CEPBUCHOM CIyK00il M OLEHUBAHHUH
PEKOMEHJallMM C YYETOM 3KCIEPUMEHTAIbHOU pabOThl TEXHOJOTMYECKOro OTHAEeNa
IPEANPUATHUA.

2]1. OyHKIMA HECKONBKHMX INEepeMeHHbIX. HenpeprpiBHOCTh. IX mpuMeHEHHE B
NPUHIMITHAIBHBIX OCOOCHHOCTSAX MOJECIMPOBAHUS MAaTEMaTUYECKUX, (PU3NYECKUX U
XUMHUYECKUX IIpoleccax, IPEIHAa3HAYCHHBIX [UII KOHKPETHBIX TEXHOJIOIMYECKUX
IIPOLIECCOB.

22. YactHple mnpou3BoAHble U nauddepenuman. Mx npumeHeHue B
OPUHLUIUAIBHBIX OCOOCHHOCTSIX MOJEIMPOBAHUS MaTEMaTHUECKUX, (PU3HUECKUX U
XUMHYECKUX MpoLeccax, NPEeAHAa3HAYEHHBIX JUIi KOHKPETHBIX TEXHOJOIMYECKHUX
IIPOLIECCOB.

23. Dkctpemymbl  QyHKIMU ~ 2-X  MEepeMeHHbIX. VX mnpuMeHenme B
NPUHLUITHATBHBIX OCOOCHHOCTSIX MOJEIMPOBAHHS MAaTEMaTHUECKUX, (DU3HUECKUX U
XUMHAYECKUX TMpoLeccax, NPEeAHA3HAYEHHBIX JUISI KOHKPETHBIX TEXHOJOTMYECKHUX
IIPOLIECCOB.

24. YcnoBHBIA U a0CONIOTHBIM 3KCTpEeMyMbl (DYHKIIMH JABYX NMepeMeHHbIX. Mx
NPUMEHEHUE B MPUHIMIUAIBHBIX OCOOCHHOCTSAX MOJEIUPOBAHUS MAaTEMaTHUYECKUX,
Gu3MUEeCKMX W XUMHUYECKHX Tpoleccax, MpeAHa3HAYEHHBIX MJii KOHKPETHBIX
TEXHOJIOTUYECKHUX IIPOLIECCOB.

25. JIBoliHbBIEC M TPOMHBIC UHTErpasibl. X MpUMEHEHHE BO BIaJ€HUM HABbIKAMU
JIeJIOBOTO B3aMMOJEHCTBHSI C CEPBUCHON CIy>KOOW M OLIEHMBAHWU PEKOMEHAALUU C
YU€TOM 3KCIIEPUMEHTAIIBHON pabOThl TEXHOJIOTMUECKOTO OTJENA MPEAPHUATHSL.

26. Ilpunoxenust nBOMHOro wuHTerpana. X mNpUMEHEHHWE BO BIIAJICHUU
HaBBIKAMHU JISJIOBOTO B3aWMOJICHCTBUS C CEPBHCHOM CIIy»KOOM M OIICHUBAaHHH
PEKOMEHIAlMU C YYETOM JKCHEPUMEHTANIbHON pabOThl TEXHOJIOTUYECKOTO OTHAesa
IPEANPUATHUSA.

27. KpuBonuHelHble MHTErpaibl. X NpuMeHeHuEe BO BIAJACHUM HABBIKAMH
JIEJIOBOTO B3aMMOJICUCTBHS C CEPBUCHOM CIIy>)KOOM M OLICHUBAaHUU PEKOMEHJIALUU C
Y4ETOM IKCIIEPUMEHTAIBHON pabOThl TEXHOJIOTUYECKOTO OTIEIa MPEAPUATHU.

28. IIpusioxkeHnst KpUBOJIMHENHBIX UHTETPAJIOB. X MpUMEHEHUE BO BIIAICHUU
HaBbIKAMM JIEJIOBOIO B3aMMOJCHCTBUSL C CEPBUCHOW CIY>KO00M M OIEHUBAHUU
PEKOMEHIALMU C YYETOM JKCHEPHUMEHTAIbHOM pabOThl TEXHOJIOTMYECKOTO OTHAEsa
IPEANPUATHS.

29. NuddepenuupoBanue KOMILIEKCHBIX GYHKIUH. [Ipumenenue
IPOU3BOJAHON B paboTax MO COBEPLICHCTBOBAHHUIO MPOM3BOJCTBEHHBIX MPOLECCOB C
UCII0JIb30BAHUEM DKCIIEPUMEHTAIIBHBIX JAHHBIX U PE3YyJIbTATOB MOJCIUPOBAHMUS.

30. Juddepennmanbuas reomerpus. EE€ mpuMeHeHHe B NPUHIUIHAIBHBIX
OCOOCHHOCTSIX MOJICIUPOBAHHS MATEMaTHUECKUX, (U3MUYECKUX U XUMHUYECKHX
IIpoleccax, NPEeIHA3HAYEHHBIX 11 KOHKPETHBIX TEXHOJIOIMYECKHUX ITPOLIECCOB.
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31. luddepenumanbupie ypaBHeHHsI IepBoro mnopsjaka. Vcmonb3oBaHue B
OCHOBHBIX 3aKOHAX JUCLMIUIMH UHKEHEPHO-MEXaHUYECKOTO MOIYJIA.

32. ludpdepennmanbuple ypaBHEHHs BTOpOro mopsijaka. Mcmonb3oBaHue B
OCHOBHBIX 3aKOHAX JUCLMIUIMH UHKXEHEPHO-MEXaHUYECKOTO MOIYJIA.

33. Jluneiinsie quddepeHnranbable ypaBHeHUs 2-ro nopsaka. Mcnons3oBanue
B OCHOBHBIX 3aKOHAaX JHUCIUIUINH WHKEHEPHO-MEXaHUYECKOTO MOYJIA.

34. JIAY 2-ro nopsiaka ¢ NOCTOSHHBIMU Kod(dduimentamu. Mcnonap3oBaHue B
OCHOBHBIX 3aKOHAX JUCLMIUIMH UHKEHEPHO-MEXaHUYECKOTO MOTYJIS.

35. Hopmanbhble cuctemsl quddepeHnnanbHbix ypaBHeHul. Mcnonb3oBanue
B OCHOBHBIX 3aKOHAX JUCIUIUIMH WH)XEHEPHO-MEXaHUYECKOIO0 MOYJIS.

36. Uncnosele psapl. Mcnons3oBaHHE B OCHOBHBIX 3aKOHAX JUCLUIUIMH
MHXEHEPHO-MEXaHUYECKOTO MOJTYJISL.

37. ®yHKIMOHANbHbIE psAAbl. Vcnoib30BaHME B OCHOBHBIX  3aKOHAX
JUCLUIUIMH WH)KEHEPHO-MEXAHUYECKOIO MOTYJIA.

38. Crenennbie psabl. Mcmojib30BaHWE B OCHOBHBIX 3aKOHAaX JMCIUTUIMH
WHXEHEPHO-MEXaHUYECKOTO MOYJIA.

39. Panprt Maknopena u Teinopa. Mcnons30BaHHE B OCHOBHBIX 3aKOHAX
JVCHUTUINH WHKEHEPHO-MEXAHUYECKOTO MOJTYJIS.

40. Panst  dypbe. HMcnonmp3oBaHME B OCHOBHBIX 3aKOHAX AUCHMIUIMH
VHKEHEPHO-MEXaHUYECKOTO MOYJIA.

41. Opurunan u uzobpaxkenue 1o Jlamnacy, ero cBoiicrBa. Ix npumeHeHne Bo
BJIQJICHUM HaBbIKAMHU JIEJIOBOTO B3aUMOJCHCTBUSL C CEpPBUCHOM chy:k00i u
OLICHMBAHWM  PEKOMEHJAIlMM €  Y4eTOM  3KCIEPUMEHTAJIbHONH  paboThI
TEXHOJIOTUYECKOI0 OTAEIIA PEATIPUATHS.

42. @opMyIMpOBKa OCHOBHBIX TEOPEM OIEPalMOHHOrO HcunciaeHus. Mx
IIPUMEHEHUE BO BJIAJICHUM HABBIKAMMU [JEJIOBOIO B3aUMOJIECHUCTBUS C CEPBUCHOMN
ciy’k00i1 U OLIEHMBAaHWU PEKOMEHJAIMU C YYETOM SKCIEPUMEHTAIbHOM paboThI
TEXHOJIOTUYECKOTO OTEIIA IPEAIIPUATHS.

43. Pemienne  audQepeHuranbHbIX  YpaBHEHUH W CHCTEM  METOAOM
ONEPALMOHHOTO HMCYMCIeHus. X npruMeHeHune BO BIaJACHUM HABBIKAMU JIEJIIOBOTO
B3aMMOJICUCTBHS C CEPBUCHOM CIYKOOM M OLICHMBAaHUM PEKOMEHJALUHU C YYETOM
AKCIIEPUMEHTAJIBbHON pabOThl TEXHOJOTUYECKOTO OT/IEa IPEANPUATHUS.

44. IToBepXHOCTHBIA MHTErpan neporo poxaa. IIpuinoxeHus nMoOBEpXHOCTHOTO
UMHTErpasa mnepBoro poxaa. Mx mNpuMeHEHHWE BO BIAJACHUM HAaBBIKAMHU JIEJIIOBOTO
B3aMMOJICUCTBHS C CEPBUCHOM CIY>KOOM M OLIEHMBAaHUU PEKOMEHJIALUUA C YYETOM
AKCIIEPUMEHTAIbHON PabOTHI TEXHOJIOTUYECKOTO OTAEIA IPEIPUITHS.

45. IloBepXHOCTHBI HMHTETpan BTOporo poxaa. CBsA3b NOBEPXHOCTHBIX
MHTETPajoB IEPBOrO M BTOPOro poja. MX mpumeHeHue BO BIAJACHUM HaBbIKAMHU
JIEJIOBOTO B3aMMOJICHCTBUSI C CEPBUCHON CITy>)KOOW M OIICHMBAaHUU PEKOMEHJIAIUU C
YU€TOM 3KCIIEPUMEHTAIIBHON pabOThl TEXHOJIOTMUECKOTO OTENA MPEPHUITHSL.

46. BektopHble (YHKIMM CKaJIIpHOrO aprymeHTra. VX mnpumeHeHue BO
BJIQJCHUM HaBBbIKAMHU JIEJIOBOTO B3aUMOJCHCTBUSL C CEPBUCHOM CIy:)KO0H H
OLICHUBAaHUM  PEKOMEHJAIMM  C  Y4YETOM  OJKCHEPUMEHTAIbHOW  paboThI
TEXHOJIOTUYECKOTO OT/IEIIA MIPEAIPUATHS.
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47. CxanspHoe mnose. Ero npuMeHeHHE BO BIIAJICHHH HaBBIKAMH JIEJIOBOTO
B3aMMOJICUCTBHS C CEPBUCHOM CIY>KOOW M OIICHMBAaHUU PEKOMEHIAIUU C YYETOM
HKCIIEPUMEHTAIBLHON PabOThl TEXHOJIOTUYECKOTO OTAeNa IPEIIPUITHS.

48. BextopHoe none. Ero mprMeHeHHe BO BIIaJICHUM HaBBIKAMHU JIEJIOBOTO
B3aMMOJICHCTBHS C CEPBUCHOM CIYyKOOM M OLICHMBAaHUM PEKOMEHJALHUHU C YYETOM
AKCIIEPUMEHTAJIBbHON pabOThl TEXHOJOTUYECKOTO OT/IEIa IPEANPHUSATHUA.

49. Jlueprenuysa U poTop BEKTOpHOro mnosis. VX mpumeHeHue BO BIAJICHUU
HaBBIKAMHU JIEJIOBOTO B3aMMOJICUCTBUS C CEPBUCHOM CIIy»KOOM U OIICHUBAHUU
PEKOMEHJAllMK C YYETOM JKCIEPUMEHTAIbHOU pabOThl TEXHOJOTMYECKOro OTHAela
NPEANPUATHUA.

50. [ToTok ¥ LUPKYJSUUsA BEKTOPHOro mojs. VX mpumMeHeHne BO BIAJEHUU
HaBBIKAMH JIEJIOBOTO B3aWMOJCHCTBUSL C CEPBHUCHOM CIY>KO0M M OICHUBAHUU
PEKOMEHJIAIMK C YYETOM JKCIEPUMEHTATBHOM paboThl TEXHOJOTHYECKOro OTHela
IIPEAIPUSITHUA.

51. [loTeHMaIbHBIE U COJICHOUAAIbHBIE TOJIA. VX mpuMeHeHrue BO BIaJ€HUU
HaBBIKAMU JIEJIOBOTO B3aMMOJICUCTBUS C CEPBUCHOM CIIy00il M OLICHUBAHUU
PEKOMEHJAlMU C YYETOM 3KCIEPUMEHTAIbHOU pabOThl TEXHOJOTMYECKOro OTHAEesa
MPEINPUSITHUSA.

52. IIpenmer teopun BepoATHOCTEN. OCHOBHBIE MOHATHUS. MIX npuMeHeHnE BO
BJIQJCHUM HaBBbIKAMHU JIEJIOBOTO B3aUMOJCHCTBUSL C CEPBUCHOM CIy>)KO0H H
OIICHMBAHUU  PEKOMEHJAIMM  C  YY4E€TOM  OSKCIEPUMEHTAIbHOM  pabOThI
TEXHOJIOTUYECKOTO OT/IEIIA MPENIIPUATHS.

53. OcHOBHBIE TEOpPEMBI U (POPMYJIIBI TEOPUU BEPOSITHOCTEH.

54. IloBTropHble  ucnbiTanus. VX  mpumeHeHue B~ paborax 1O
COBEpUICHCTBOBAHUIO  NPOM3BOJCTBEHHBIX  MPOLECCOB €  HCIOJIb30BAHUEM
JKCIIEPUMEHTAJIBHBIX TAHHBIX U PE3YJIBTATOB MOJICIIUPOBAHUS.

55. JIuckpeTHbI€ CIIy4YaHbIE BEJIMYMHBI U UX YUCIIOBBIE XaPAKTEPUCTUKH.

56. HenpepbIBHBIE CTy4YailHbIe BETMYUHBI U KX YUCIIOBBIE XapaKTEPUCTUKHU.

57. BeIOOpPOYHBII METOJT U3YUYEHUS T€HEPATIbHON COBOKYITHOCTH.

58. TodeuHsle U HHTEPBAIBHBIE CTATUCTUYECKUE OLIEHKU ITapaMeTPOB
pacrpeneneHus.

59. DneMeHThl KOppENALMOHHOrO aHain3a. Vcrnonb3oBaHME B OCHOBHBIX
3aKOHAaxX AUCUUIUINH HHKEHEPHO-MEXaHUYECKOTO MOTYJIS.

60. Kputepuu cornacus U runoressl 0 BUJe pacnpenencHus. X npumeHenue
B paboTax 1O COBEPIICHCTBOBAHUIO  IMPOU3BOJCTBEHHBIX  IPOLECCOB  C
MCIIOJIb30BAaHUEM SKCIIEPUMEHTAIIBHBIX JAHHBIX U PE3YyJIbTATOB MOJCIUPOBAHMUS.

IIxana oneHUBAHUA

[Ikana oneHMBaHUA Kpurepun onennBanust

«OTnuHO» OO6yuarommiicss TayOOKO M COJEPKATEIbHO PACKPBHIBACT TEMY
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CaMOCTOSITENIbHOW PabOThl, HE IOMYyCTUB OIMOOK. OTBET HOCUT
Pa3BEPHYTHIN U UCUEPIIBIBAIOIINNA XapaKTep.

«Xopouo» OOyuaromuiicss B IEJIOM PACKPBIBAET TEMY CaMOCTOSITEIbHON
paboThl, OJHAKO OTBET XOTA OBl HAa OJWH U3 HUX HE HOCHT
Pa3BEPHYTOIO U UCYEPIIBIBAIOIIETO XapaKTepa.

«Y 1OBJIIETBOPUTEIBLHO» OOyuaromuiicss B IEJIOM PACKPBIBAET TEMY CaMOCTOSTEIbHON
paboTel M JOMYyCKaeT psAJ HETOYHOCTeH, (parMeHTapHO
PacKpbIBaeT COAEpKAHME TEOPETUYECKUX BOMPOCOB WM HUX
pacKpbIBaeT  COAEP)KATENIbHO, HO  JIONyCKas  3HA4YUTENIbHbIE

HETOYHOCTH.

«HeynoBiaeTBOpUTEIBLHO» OOyuarommiicsi He BJIaJIeeT BHIOPAHHOM TEMOW CaMOCTOSTEIbHON
paboThl

8.2.5. NuauBuayajbHble 3a4aHUA IS BBINOJHEHMS PACYETHO-

rpaguyeckor padorTbl, KypcoBoii padoThl (IIPOEKTA)

PI'P no nucniunnune «MaremaTrukay pabodeii mporpaMMoil 1 y4eOHbIM
TUTAHOM TIPEAYCMOTPEHBI B KQXKIOM CEMECTpE.

BapuanTsl 1t BeinosiHenus: PI'P

NunvBunyaibHbIC 3a1aHUS:
PI'P Ne 1

1. Pemmuth cucteMy JTMHEHHBIX ypaBHEHHN: a) 0 mpaBmwty Kpamepa; 0)
CpeICTBaMHU MaTPUYHOTO UCUUCIIEHUS; B) MeTo/IoM ["aycca

ix+y+z=0
2x+y =4
1x-y-2z=5

2. OHpeI[eJII/ITB KOOPAMWHATBI TOYKHU IIEPECCUCHUS IBYX B3aUMHO
2 2

X
NEPHEHAUKYJISIPHBIX MPSMBIX, TPOXOASIINX Yepe3 (POKYChI AIIIUIICA pr % =1, eciu

U3BECTHO, UTO TOUKA A (-2; 6) JIEXKUT Ha NPAMOI, MPOXOASIIEH Yepe3 ero MpaBbiid
doxyc.

3. JaHbl KOOpAMHATHI BEpUIMH mupamMuabl A, As, As, Aqt A1 (351;4), A, (-
1;6;1), A3(-1;1;6), A4 (0; 4; -1). Haittu: 1) nmuny pedpa A;A;; 2) KOCUHYC yria
Mexay peopamu A A, u A Ay; 3) ttomaas rpanu Ay A, As; 4) ypaBHeHUE rpaHu A

41




A; Aj3; 5) ypaBHEHHUE BBICOTHI, OMYILIEHHON U3 BEPIIUHBI A4 HA TpaHb A1 A,Aj; 6)

o0bveM upamubl. Caenath 4epTex.

4. HaiiTu yKa3aHHbIE TTPEAEIbI

2. 2. . sin5x <23 +3
a) lim3x2 7x+2; 6) lim >~ : 3x+1; B) lim : r) limgex+lg
®22x° - 5x+2 W®¥4xT +x- 2 *®0 tg2x Ww¥Ex- 2 g
5. Haiitu npousBoHbIe HyHKITUH.
a) y =xtgx +Incosx +e>* 0)y =" B)x’y’ - 2xy+3 =0

PI'P Ne 2

1. Haittn HeonpeneneHHble HHTErpalibl. [[paBUIBHOCTD MOTYy4YEHHBIX

pe3yAbTaTOB MPOBEPUTH AUPDHEPEHIIUPOBAHUEM.

3x° +14x + 37 x*dx B) (px’ 2xd
A d 6) ¢ Obx"arctg2xdx
VO +ar+ 19 ) O

2. Bpraucnuts onpeneneH bl HHTETpal.

1 )
O(V x-1)dx. 3. BpuucanTh miaomaab miockon (GUrypsl, OrpaHuuEeHHON
0

3aJlaHHBIMU KpUBbIMU. ClienaTh 4epTex 001acTH.

3x° -4y =0, 2x- 4y +1=0

4. HaiiTn HauMeHblee 1 HanbombIIee 3HaYeHUs! GyHKINH z = f(x,y) B
3aMKHYTOU 00acTu D, 3aJlaHHOM cUCTEeMOI HepaBeHCTB. Clienarh YepTex.

z=x>+y"- 9xy +27; 0Ex£3, 0£y£3

5. Haiitu obmiee pemenue qudpepeHnnanbHOT0 ypaBHEHUS.

20 0) y¢sinx - ycosx =1;
L a) 06 =yIng 2
X
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_b
Yo =0, Yo _E

6. Haiitu yactHoe penienue nudpepeHnaibHOro ypaBHEHUSI BTOPOro MOPSAKa,
YAOBJIETBOPSIOIIEE 3aJaHHBIM Ha4aJbHBIM YCIOBUSIM.

y&+6y¢+9y =10e", y(0) =3, y{0) =2.

7. Haiitu obmiee pemenue cucteMsl ¢ depeHIuanbHbIX YPaBHEHHM
OTIEPAIIMOHHBIM METOJIOM.

dx,
7 = 12)Cl + 5x2
ax,

i
1
} =5x, +12x,.

8. I/ICCJ'Ie,[[OBaTI) Ha CXOINUMOCTDb YHCJIOBOU paa € IOMOIIBIO AOCTATOYHBIX
ITPU3HAKOB CXOANMOCTHU

5 2n+5
:14113' 1.

n

9. UccnenoBath painyc U UHTEPBAJI CXOJUMOCTU CTETICHHOTO Psija.
HccnenoBarh cXOIUMOCTD psijia Ha KOHI[AX MHTEPBaja CXOUMOCTH.

2
n

a—— <x+3>

n=0

PI'P3

1 Haiiaute mpon3BOIHYIO MIEPBOTO MOPSAKA PYHKITHH .
Haitnure nuddepennman GpyHKIuu U3 myHkra 1.

Haiinqute mpon3BoiHY0 BTOPOTO MOPsiaKa GYHKIIMN U3 TTyHKTA 3.

siny

2
_ = 2
3 HaiizuTe IpOM3BOAHYIO IEPBOTO mopsiaKa GpyHKmun ¥ = 7% T3
4
S

Haiinute npon3BOHYIO IEPBOTO MOpsiaKa PyHKIHH Y ~ (z+1)
{x =3* -2
3
6 Haiigure IpoM3BOAHYIO EPBOTO Mopsaaka GpyHkuuu W = S
7 HaiinuTe mpou3BOIHYIO0 BTOPOTO MOPsAKa (DYHKIIMU U3 TyHKTA 6.
8
9

2 — —
HaiinnTe npon3BoIHy0 IEPBOTO MOPsIKa HEABHON (QyHKIUH 3x «f; =3
Yemy paBeH yrioBoit kodh@uimeHT KacaTeabHOH K Tpaduky (QyHKIHH

4223 .
y=4x" = 3% g rouke ¢ abermecoii =17
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2 3
10 Yemy paBeH yriioBoi ko3 GuIeHT HopMain K rpaduky GyHkmun » = 4x°-3x"

Touke ¢ abcumccoit * =17

P
11 Haiigure ypaBHeHHe KacaTeldsHOH K rpaduky Qymxmum ¥ =45 ~3% 5 rouke ¢

aocruccoi =1,

R B
12 Haiimute aOcrmccy TOYKM MHHUMYMa (QYHKIHH =4 =35 ecom oma

CYILIECTBYET.

_ 2 3
13 Haiiimre MuOXecTBO, rie GyHkums * = 4% ~ 3% ppykia BBepx.

4.2 =
14 VkaxxuTe KOJIUIECTBO TOYEK meperunda QyHKuu ¥ =~ Ax —3x7
4.2 o
15 Haiizure nanGonbiee 3Hauenne pyuxiun ¥ =45 ~ 3% ya orpeske [02]
3
X

I:]_.? =
16 Haitnure BepTHKAIbHYIO aCUMITOTY rpaduka QyHkmuu  2x— 15,

PI'P 4
4.1 Opnunata [aOcmmcca, ammuidkara] BEKTOpa ﬂﬁ-, e A-23 1y 3(4"3;03,
paBHa

4.2 AoOcuucca [opawHaTa, amiuidKata] cepeaudHbl oTpe3ka AB: ﬂ(—z;B;U),
B(430) papna

4.3 Jimna sexropa & = 53~ 4) papua:

4.4 Annnukara [abciucca, opanHaTa] BEKTOPHOTO MPOU3BEICHUS BEKTOPOB
ad=(13-4) - b =(30-1 paBHa
4.5 CkanspHOe MpOoHu3BeIcHUE BEKTOPOB b=(30-1) ye=(2-1] paBHO
4.6 CmeniaHHOE TPOU3BEICHUE
pextopos & =(L0-D.5=B0-1. &=(2-1D papyo

4.7 YpaBHeHHE TPSIMOH, MPOXOISIICH yepe3 TOUKH A-23) y 32 ymeer
BU]I

4.8 VpaBHEHHUE IUIOCKOCTH, IPOXOLLeii uepes Touky Ak 5407,
nepreHauKkysipHo Bektopy © = U1 pmeer Bun

4.9 Vpagrenue mwiockoctu <%~ 77 +32=3=0 g grpeskax umeer Bug

4.10 KanoHn4eckoe ypaBHEHUE MPAMOM B MPOCTPAHCTBE, IPOXOIAIICH Yepes
toukn A L& —-4)y B(32,-5) , IMEET BUJI

4.11 3anummTe napaMeTPUUYECKOE YpaBHEHHE MPSAMON C HaIMpPaBIISIIOLIUM

sexropom ° = (%~ 31y npoxomsmeit wepes Touxy AL2—4),
4.12 3anumMre KAHOHUYECKHUE YPABHEHHE DJUTUIICA C MOJIyocsiMu ¢ = fh=1
4.13 KaHOHHYECKOE ypaBHEHHE THUIEPOONBI ¢ MoayocsMu %= 26=5 "¢
NEACTBUTENLHOM MOIyochr0 UV [CX] ymeer Bun
4.14 @okycel sumnca [rumnepbonbi] ¢ momyocsMu ¢ T LE2=1 yveror

KOOPpANHATLBI

It =Tyt =

4.15 DKCUEHTPUCUTET KPUBOU 4 paBeH
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4.16 doxkyc mapabossr ‘=

7 ymeer KOOPIMHATHI
1 3 =5
2 0

4 0 -1
4.17 3HaueHne OonpeacIUTEINs [MOeT OBITh ONMpeeuTeb BTOPOTO

nopsiJika] paBHO

4.18 Halimure MUHOp 3JIEMEHTA @23 MaTpPULIbI

4.19 Haiigure

1 3 =5
A=|7 2 0
4 1 -1

4.20 Haiinute paHr MaTpulbl CUCTEMBbI

2 -1 1
3 2 2

1 -2 1
MaTpPHULIBI ]

1
A=7 2 0
4 1
aHFe6paI/I‘{eCKO€ JOIIOJIHEHUCEC JJIEMCHTA @23 MaTpPHUIbI
2x—v4+z=2

Ax+2yv+2z=-2

x-2y+z=1 [Haiinure panr

IxaJyia oneHUBaAHUSA

[IIxama oneHUBaHUA

Kputepun oneHMBaHUS

OOyuarommiics TayOOKO M COJAEPXKATEIbHO pPACKPhIBACT TEMY

«OTIn4IHOY JOKJIaaa, HE J0mycTUB OMmMUOOK. OTBET HOCHT pa3BEPHYTHIM U
HCUYSPIILIBAIONINN XapaKTep.

OOyuaromuiicsi B eJIOM PacKpbIBaeT TeMY JOKJIa/a, OJTHAKO OTBET

«Xopomo» XOTsI OBl Ha OJIMH M3 HUX HE HOCUT PA3BEPHYTOI'O U UCUEPIIBIBAIOIIETO

XapakTepa.

«YI[OBJ'IeTBOpI/ITeJ'II)HO»

OOy4aromuiics B IIETIOM PAacKpbIBaeT TEMy JOKJIana M JOMYyCKaeT
psl  HETOYHOCTEH, (parMeHTapHO  pPACKPBIBAET  COJECpXKaHUE
TEOPETUYECKUX BONPOCOB WJIM UX PACKPBIBAET COAEPKATEIBHO, HO
JIOITyCKasl 3HaYUTEIbHbIE HETOUYHOCTH.

«HCYJIOBJ'IGTB OpHUTCIBHO»

OOyyaromuiicsl He BJIaJIceT BEBIOPAHHON TEMOM

8.2.6. OHEHOYHBIE CPEJACTBA HPOMEXKYTOYHOI'O
KOHTPOJIA

Bomnpocs! (3aganust) A5 3a4eTa/ 3K3aMeHa:

I cemecTp (3auer)

1. Omnpenenurenu u UX CBOMCTBA. VX HMCIONB30BAaHHE B OCHOBHBIX 3aKOHAX
JTACUUIUINH WHKEHEPHO-MEXAHUYECKOTO MOJTYJIA.

2. Marpuibl 1 A€HUCTBUA HaJ HUMH. VX MCMOJIb30BaHME B OCHOBHBIX 3aKOHAX
JTACUUIUIMH WHKEHEPHO-MEXAHUYECKOTO MOJTYJIA.
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3. Iloctpoenue oOparHoi Marpulibl. VMcmoiib30BaHME B OCHOBHBIX 3aKOHaX
JUCLUIUIMH HHKECHEPHO-MEXAHUYECKOTO MOYJIS.

4. Pemenue cucrteMm, JMHEHHBIX YypaBHeHUW 1o npaBwiry Kpawmepa.
Hcnonb3oBaHHE B OCHOBHBIX 3aKOHAX MAUCHHUIUIMH WHXEHEPHO-MEXAHUYECKOIO
MOy JISL.

5. Pemenue cucreM, MTMHENHBIX ypaBHEHUN MeTonoM [ 'aycca. Mcnonb3oBanne
B OCHOBHBIX 3aKOHAX JUCIUIUINH HHAKEHEPHO-MEXAHUUECKOTO MOIYJISI.

6. MarpuuHbli  METOA  pElEHHs  CHCTEM  JIMHEMHBIX  yPAaBHEHHM.
Hcnonb30oBaHWE B OCHOBHBIX 3aKOHAX MAUCHMIUIMH HMHXEHEPHO-MEXAaHUYECKOTO
MOZYJIA.

7. JluHenHble omepanuud  Haja  BeKropamu. lcmosnb3oBaHHME  BEKTOPOB B
OCHOBHBIX 3aKOHaX €CTECTBEHHOHAYUYHBIX NHUCIMIUIMH, MMPAaBUJIaX MOCTPOCHUS
TEXHUYECKUX CXEM U YEPTEKEM.

8. Komnuneapusie BekTopel. HeoOxomuMoe W JIOCTATOYHOE  yCIIOBHE
KOJUIMHEAPHOCTU BEKTOPOB.

9. Kommnanapasle BekTopbl. HeoOxommMoe U J0CTaTOYHOE  yCIOBHE
KOMIUIAHAPHOCTH BEKTOPOB.

10. CxangpHoe npousBesieHre BeKTOpoB. Ero cBoiictBa. Mcnonb30BaHre BEKTOPOB
B OCHOBHBIX 3aKOHAX €CTECTBEHHOHAYYHbBIX JUCIUILUINH, IPABUJIAX MOCTPOCHUS
TEXHUYECKUX CXEM U YEPTEKEM.

11. CkansipHoe Tpou3BEEHUE BEKTOPOB B KOOpAMHATHOM (dopme. YcimoBue
MEePIECHIUKYJISIPHOCTH BEKTOPOB B KoopAuHATHOM (opme. X mpuMeHeHHE B
MPUHIUMHUATBHBIX ~ OCOOCHHOCTSIX  MOJICJIMPOBAHUS  MaTeMaTHYECKHX,
bu3MYEeCKUX MU XMMUYECKHX Ipolleccax, MpeIHa3HAYeHHBIX AJII KOHKPETHBIX
TEXHOJIOTUYECKUX MPOLIECCOB.

12. BextopHoe mnpousBeaeHue BekTopoB. Ero cpoiictBa. X mnpumMeneHue B
NPUHLUINAIBHBIX ~ OCOOEHHOCTSIX ~ MOJEIUPOBAHUS  MaTeMaTHYECKHUX,
bu3znyecKuX MU XUMHUYECKHX Mpoleccax, MpeIHa3HaYeHHbIX ISl KOHKPETHBIX
TEXHOJIOTUYECKHUX MPOLIECCOB.

13. BekTopHOE mTpOM3BEJCHHE BEKTOPOB B KOOpAWHATHOW (opme. VYcioBue
KOJUIMHEApPHOCTH  BEKTOpOB. HMX  mnpuMeHeHME B NPUHUUNHAIBHBIX
O0COOEHHOCTSIX MOJEIMPOBAHUA MATEMaTUUYECKUX, PU3NYECKUX U XUMUYECKUX
IIPOIIECCAX, MPEAHA3HAYCHHBIX ISl KOHKPETHBIX TEXHOJIOTHYECKUX IPOLECCOB.

14. CmemanHoe npowu3BeneHUE BeKTOpoB. Ero cpoiictBa. X npuMeHeHHE B
NPUHIUMIUAIBHBIX ~ OCOOCHHOCTSAX  MOJCIMPOBAaHUS  MAaTeMaTHYECKHX,
GU3MYEeCKUX U XMMHUYECKHX Mpolleccax, MpeIHa3HAYeHHBIX AJII KOHKPETHBIX
TEXHOJIOTUYECKUX MPOLIECCOB.

15. CMmemianHOE TPOU3BEJCHUE BEKTOPOB B KOOpAWMHATHOW ¢opme. YcmoBue
KOMIUIAHAPHOCTH  BEKTOpPOB. MX  mnpumeHeHHe B  IPUHUUINHAIBHBIX
OCOOCHHOCTSIX MOJEIUPOBAHUS MAaTEMaTHUECKUX, PU3NYECKUX U XUMHUUYECKHX
IIPOLIECCAX, IPEAHA3HAYCHHBIX JUIsI KOHKPETHBIX TEXHOJIOTMYECKUX IPOLIECCOB.
16. Merox koopaunar. [IpsMoyrosibHble J€KapTOBBI KOOPAUHATHI TOUKH HA

10cKoCTU. VX MpUMeHeHNe B IPUHLIUITHAIIBHBIX OCOOCHHOCTSAX MOJIETUPOBAHUS
MaTEMaTUYECKUX, PUBHMUECKUX U XUMUYECKUX MPOLECCaX, MpeaHa3HaYE€HHBIX IS
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KOHKPETHBIX TEXHOJIOTUYECKUX IPOLIECCOB.

17. PaccTositnue mexay AByMs TOYKaMU Ha IUIOCKOCTH. Ero mpumeHeHue B
OPUHLUIUAIBHBIX OCOOCHHOCTSIX MOJEIMPOBAHUS MaTEMaTHUECKUX, (DU3HUECKUX U
XUMHAYECKUX TMpoLeccax, NPEeAHA3HAYEHHBIX JUISI KOHKPETHBIX TEXHOJOIMYECKHUX
IIPOLIECCOB.

18. Jlenenne oTpe3ka B JaHHOM OTHOHIEHMH. Ero mnpumMeHeHue B
OPUHIMITHAIBHBIX OCOOCHHOCTSAX MOJEIMPOBAHUS MAaTEMaTUYECKUX, (PUINYECKUX U
XUMHYECKUX TMpoueccax, NMPEAHA3HAYEHHBIX JUISI KOHKPETHBIX TEXHOJOTMYECKHUX
IIPOLIECCOB.

19. [lmomaae TpeyroyibHUKA. MCcroap30BaHNE B OCHOBHBIX 3aKOHAX JUCUUILIMH
VWHKEHEPHO-MEXaHUYECKOTO MOYJIA.

20. YpaBHeHHE JIMHUM Ha IUIOCKOCTH. J[BE OCHOBHBIE 3aJjauMl aHAJIUTUYECKOM
FEOMETPUU Ha IUIOCKOCTH. VICIOJIb30BaHME B OCHOBHBIX 3aKOHAX JIHUCIUIUIMH
VHXEHEPHO-MEXaHUYECKOTO MOYJIA.

21. Paznmuunbie Gopmbl ypaBHeHHs TpsimMoil. Vcmonb3oBaHME B OCHOBHBIX
3aKOHAX AUCLUILINH HHKEHEPHO-MEXaHUYECKOIO MOTYJIS.

22. Yron  Mexay JByMs  OpSAMBIMH.  YCJIOBUS  MAapajuleIbHOCTH |
NEPNEHANKYJIAPHOCTH NPsAMBIX. MCronp30BaHNEe B OCHOBHBIX 3aKOHAX IHACLHUIUIMH
WHXEHEPHO-MEXaHUYECKOTO MOYJIA.

23. YpaBHeHrEe NPsMOM Ha IUIOCKOCTH, NMPOXOASUIEN 4Yepe3 JaHHYIO TOYKY B
JAHHOM HampasjeHHH. lcronp30BaHME B  OCHOBHBIX 3aKOHAX JIMCLUIUIMH
VWHXEHEPHO-MEXaHUYECKOTO MOYJIA.

24. YpaBHeHHE TpAMOHM, MPOXOJAIICH 4epe3 JABE€  JaHHbIE  TOYKH.
Hcnonp30oBaHWE B OCHOBHBIX 3aKOHAX JHUCLHUIUIMH WHXEHEPHO-MEXaHUYECKOTO
MOMYJIA.

25. PaccTtosiHue OT TOYKHA A0 MpsMOMW. Vcronb30BaHME B OCHOBHBIX 3aKOHaX
JUCLUIUIMH WHKEHEPHO-MEXAHUYECKOI'O MOTYJIA.

26. OkpyxHocth. OOmmee W  HOpPMaAbHOE  ypaBHEHUS  OKPY>KHOCTH.
Hcnonp30BaHne B OCHOBHBIX 3aKOHAX JHUCLHUIUIMH WHXEHEPHO-MEXaHUYECKOTO
MOZYJIA.

27. Ommnc. dokanbHOE cBOMCTBO. KaHOHNMUYeckoe ypaBHeHME. Mcnonb3oBanue
B OCHOBHBIX 3aKOHAaX JHUCIUIUINH WHKEHEPHO-MEXaHUIECKOTO MOIYJIA.

28. I'unepbomna.  PoxkanpHOe  cBoiicTBOo.  KaHoHMueckoe  ypaBHEHUE.
AccumnToTel. lcnonb3oBaHME B OCHOBHBIX 3aKOHAX JHMCIUIUIMH HWHKEHEPHO-
MEXaHUYECKOTO MOLYJIS.

29. [Tapabona. @oxanpHOE CBOMCTBO. Kanonunueckoe YpaBHEHHE.
Hcnonp30BaHne B OCHOBHBIX 3aKOHaX MAMCLHMILIMH HMHKEHEPHO-MEXaHUYECKOIO
MOJTYJIS.

30. YpaBHEHHE TOBEPXHOCTM U YypaBHEHUS JIMHUM B TPOCTPAHCTBE.
Hcnonp30BaHne B OCHOBHBIX 3aKOHaX MAUCLUMIUIMH HHXEHEPHO-MEXaHUYECKOrO
MOJTYJIS.

31. O6mee ypaBHEHHE TUIOCKOCTU. PaccTossHME OT TOYKH JI0 TIJIOCKOCTH.
Hcnonp30BaHne B OCHOBHBIX 3aKOHaX AMCHMIUIMH HHKXEHEPHO-MEXaHUYECKOTO
MOJLYJIS.

32. Yron MEXKIY IIJIOCKOCTSIMH. YcnoBus I1apajuIeIbHOCTH 151
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NEePHEHIUKYJIAPHOCTH  IJIOCKOcTe. Mcmonb3oBaHHE B OCHOBHBIX — 3aKOHAX
JUCUUIUIMH HHXXEHEPHO-MEXAHUYECKOT'O MOJTYJISI.

33. [TapameTprueckue © KAHOHWYECKUE YpaBHEHHUS MOPSIMOMl JIMHUU B
npocTpancTBe. VICmosib30BaHKE B OCHOBHBIX 3aKOHAX JUCHHUIUIMH HWHXEHEPHO-
MEXaHUYECKOTO MOLYJIS.

34. YpaBHeHUa NpsIMOW NPOXOIAIIEH yepe3 ABe Touku. [Ipsmas nuHHMS Kak
MEpEeCceUECHUEe NIBYX IUIOCKOCTEN. Mcmosib30BaHME B OCHOBHBIX 3aKOHAX JWCIUILIMH
WHXXEHEPHO-MEXaHUYECKOTO MOTYJIS.

35. [loBepxHOCTH BTOpOro mnopsaka. Mcrmonp30BaHME B OCHOBHBIX 3aKOHaX
JTUCUUIUIMH WHXEHEPHO-MEXaHUYECKOT'O MOTYJISI.

36. BextopHble mnpocTpaHcTBa. Mcmonp30BaHME B OCHOBHBIX — 3aKOHax
JUCLUUIUIMH HHXXEHEPHO-MEXAHUYECKOTO MOJTYJIS.

37. Jluneitnpie  oToOpakenus. WX npuMeHeHWE B MPUHIUIHAIBHBIX
OCOOEHHOCTSIX MOJICIMPOBAHUS MaTeMaTHYECKUX, (U3UYECKUX U XUMHYECKUX
npoliieccax, NpeIHa3HauYCHHbIX JJISI KOHKPETHBIX TEXHOJOTMYECKHUX MPOIIECCOB.

38. Onepanuu Haag MHOXecTBamMu. VX NOpUMEHEHHE B MNPUHIMIHAIBHBIX
OCOOEHHOCTSIX MOJCIUPOBAHUS MAaTEeMaTHYECKUX, (QU3UYECKUX U XUMHYECCKUX
npoueccax, NpeaHa3HAYEHHbIX JJI1 KOHKPETHBIX TEXHOJIOTUYECKUX MPOLIECCOB.

39. OCHOBHBIE JIOTUYECKHE CBS3KM (OmNepanuu) JOTHKUA BBhICKa3bIBaHUM. Ix
NPUMEHEHHUE B MPUHIUMHAIBHBIX OCOOCHHOCTIX MOJICIUPOBAHUS MAaTEMAaTHUYECKUX,
bU3UYECKMX W XUMHUYECKHX [MpoIleccax, MNpPeJIHA3HAUYCHHBIX JI1 KOHKPETHBIX
TEXHOJIOTUYECKUX IPOLIECCOB.

40. OCHOBHBIE CXEMBI JIOTHUECKU MPABUIIBHBIX pacCcykIeHui. X nmpumeHeHue
B NPUHIUIHAIBHBIX OCOOCHHOCTAX MOJICIUPOBAHUSI MATEMATHUYECKUX, (HU3HUUECKUX
U XMMHYECKUX Mpoleccax, NPEeIHA3HAYCHHBIX JI1 KOHKPETHBIX TEXHOJOTHUYECKUX
IIPOLIECCOB.

41. OcHoBHbIE (HOPMYJITEI KOMOMHATOPHUKH.

42. llpenen QyHKIMU B KOHEYHOM M OECKOHEUHO YyJajJeHHOW Todkax. Ero
NPUMEHEHHUE B MPUHLIHUNHAIBHBIX OCOOCHHOCTSIX MOAECIUPOBAHUS MATEMATHUYECKUX,
GuU3MUEeCKMX W XWMHYECKHX TIpOIeccax, MPEeAHA3HAYCHHBIX I KOHKPETHBIX
TEXHOJIOTUYECKUX IPOLIECCOB.

43. OcHOBHBIE TEOpEMBbl O Tpenenax. Mcrnonb3oBaHME B OCHOBHBIX 3aKOHAX
JUCHUTUIMH WHXEHEPHO-MEXAaHUYECKOT'O MOTYJISI.

44. beckoHeyHO Oouiblliie U OeckoHeyHO Maible (yHKuuMH. Mcnons3oBaHue B
OCHOBHBIX 3aKOHAX JUCIMIUIMH UHKEHEPHO-MEXaHUYECKOTO MOTYJIS.

45. OCHOBHbIE THIBI HEOMNpENEICHHOCTH (YHKIIMM B Touke. PackpeiTue
OCHOBHBIX THUIIOB HEOIPEAEICHHOCTU. MCHoMb30BaHHE B OCHOBHBIX 3aKOHAX
JUCHUUIUINH HH)XEHEPHO-MEXAHUYECKOTO MOJTYJIS.

46. 3ameuarenbHble  mpeAenbl.  Mcmoiib3oBaHWE B OCHOBHBIX — 3aKOHAaxX
JUCUUIUINH HHXEHEPHO-MEXAHUYECKOTO MOJTYJIS.

47. HenpepsiBHOCTh ~ (yHKIIMU. Mcmonb3oBaHWE B OCHOBHBIX  3aKOHAxX
JTUCUUIUINH UWHXEHEPHO-MEXAHUYECKOT'O0 MOJTYISI.

48. OCHOBHbIE TEOPEMBl O HENPEPBIBHBIX (QYyHKUUAX. Fcnoiap3oBaHHE B
OCHOBHBIX 3aKOHAX JUCIUIUIMH UHKEHEPHO-MEXaHUYECKOTO MOTYJIS.

49. Toukn paspbiBa (GyHKIMH W uX Kiaccudukarus. VMcnonb3oBanue B
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OCHOBHBIX 3daKOHAX JUCHUIINIMH HHXXCHCPHO-MCXaHNYCCKOI'O MOIYJIA.

10.

II cemecTp (3K3aMeH)
[IpowsBognass ¢ynknuu. [lpumenenne mnpow3BogHOW B paboTax 1o
COBEpIIICHCTBOBAHUIO IPOU3BOJICTBEHHBIX MPOIECCOB C HCIOJIb30BAHUEM
AKCIIEPUMEHTAIBHBIX TAHHBIX U PE3yIbTaTOB MOJCITUPOBAHHUS.
HuddepenuupoBanue cinoxHol ¢yHkuud. I[IpuMeHeHHe NPOU3BOJHON B
paboTax TIO COBEpPUICHCTBOBAHWIO IPOU3BOJICTBEHHBIX IPOIECCOB C
HCTIOJb30BaHUEM IKCMEPUMEHTATBHBIX JTAaHHBIX " pe3yJIbTaTOB
MOJICTTUPOBAHUSI.
Hudbdepennuporanue oOpaTtHoH (yHkuuu. I[lpumeHenne mTPOU3BOIHOMN
oOpaTHOM (GyHKIMKU B paboTax MO COBEPIICHCTBOBAHUIO MPOW3BOJICTBEHHBIX
MPOIIECCOB C HCIOIb30BAHUEM HKCIIEPUMEHTAIBHBIX JaHHBIX U PE3yJbTAaTOB
MOJIETTUPOBAHUSI.
HuddepennmpoBanue ¢GyHKIUNA 3alaHHBIX MapaMmeTpudecku. [Ipumenenue
NPOM3BOJHOW B paboTax MO COBEPIICHCTBOBAHUIO IPOU3BOACTBEHHBIX
MPOIIECCOB C HCIOJIb30BAHUEM 3KCIEPUMEHTAIbHBIX JAaHHBIX M PE3YyJIbTaTOB
MOJICTTUPOBAHUSI.
HuddepenumpoBanue  GyHKUMA  3aJaHHBIX  HesABHO.  [Ipumenenue
NPOM3BOJHONW HesBHOW (yHKIMM B paboTax MO COBEPIICHCTBOBAHUIO
MPOM3BOJCTBEHHBIX IMPOILECCOB C HCIIOJIB30BAHUEM OJKCIEPUMEHTATbHBIX
JaHHBIX U PE3YJTbTATOB MOICTUPOBAHUSI.
[lorsiTie O TPOM3BOMHBIX (YHKIMM BBICIIMX MOPAIKOB. [IpumeHeHHE
MOBTOPHOM  TPOU3BOJAHOM B paboTax MO  COBEPILIEHCTBOBAHHIO
MPOU3BOACTBEHHBIX TPOIECCOB C HCIOJb30BAHUEM HKCIIEPUMEHTAIbHBIX
JAHHBIX U PE3yJbTaTOB MOJICIUPOBAHUSI.
OkctpemyM (yHKIIMU OJHOW TmiepeMeHHOU. [lpumeHeHMe »3KcTpemyma B
paboTax 1O COBEpPUICHCTBOBAHMUIO  IPOU3BOJICTBEHHBIX IPOIECCOB C
HCIIOJIb30BaHUEM HKCMEPUMEHTATbHbBIX JTAaHHBIX u pe3yIbTaToOB
MOJIETTUPOBAHUSI.
BornyTtocth 1 Beiyki0cTh rpaduka pynkuuu. Touku neperuda. [Ipumenenne
B paboTax MO COBEPIICHCTBOBAHHUIO IPOU3BOJCTBEHHBIX TMPOIIECCOB C
UCTIOJIb30BaHUEM IKCMEPUMEHTATBHBIX JTAaHHBIX U pe3yIbTaToB
MOJICTTUPOBAHUSI.
OO6miee uccienoBanve W mnoctpoeHue rpapukoB ¢GyHkuuil. [Ipumenenue B
paboTax TIO COBEpPUICHCTBOBAHWIO IPOU3BOJICTBEHHBIX MPOIECCOB  C
HCITIOJIb30BAaHUEM AKCIIEPUMEHTAIBHBIX JTAHHBIX u pe3yiabTaToOB
MOJICJIUPOBAHUSI.
Huddepennman ¢GyHKIUM U €ro reoMeTpuueckuii cmbici. [Ipumenenue
muddepennpana B paboTax IO COBEPIICHCTBOBAHUIO MPOU3BOJACTBEHHBIX
IIPOLIECCOB C HCIOJIb30BAHUEM 3KCIEPUMEHTAIbHBIX JaHHBIX M PE3YyJbTaTOB
MOJIETTUPOBAHUSI.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

CpoiicTBa 1 mpaBwia Bberuucienus nuddepennnana. [Ilpumenenune B padborax
II0 COBEPIICHCTBOBAHUIO IPOM3BOACTBEHHBIX IIPOLIECCOB C HMCIIOJIB30BAHUEM
AKCIIEPUMEHTAIIBHBIX TAHHBIX U PE3YJIbTATOB MOJCIUPOBAHUS.

[TepBooOpasnas dyukmus. HeompeneneHHbIN WHTErpal W ero cBoiicTBa. Mx
IIPUMEHEHHUE BO BJIAJICHUN HABBIKAMH JIEJIOBOIO B3aWMOJEHUCTBUS C CEPBUCHOMU
CIyO0OW M OLEHUWBAHMHM PEKOMEHJALUWU C YYETOM OSKCIEPUMEHTAIbHON
pabOThI TEXHOJIOTMYECKOT0 OTeNa MPEITPHUITHS.

HNHTerpupoBaHus M0 4acTSAM B HEOIPEAENIEeHHOM HMHTerpaine. [Ipumenenne Bo
BJIQJICHUM HABBIKAMHU JIEJIOBOTO B3aUMOJEHCTBUS C CEPBUCHOM CIy>KO00M u
OLICHUBAaHUU PEKOMEHJALMU C YYE€TOM OKCIEPUMEHTAIbHOW  paboThl
TEXHOJIOTUYECKOTO OT/IeJ1a IPEAIPUATHSL.

3aMeHa T[IEpEMEHHOW B HEOINpeaeIeHHOM wuHTerpane. IIpumeHeHue BO
BJIQJICHUM HaBBIKAMU JIEJIOBOTO B3aMMOJICHCTBUS C CEPBHCHOU CIIy»)O0O0i u
OIICHMBAaHUU PEKOMEHJAIMK C Y4YeTOM DOKCIEPUMEHTAIbHONW  paboThI
TEXHOJIOTUYECKOTO OTJIeJIa MPEANPUATHS.

Teopema paznoxxkenuss mpaBwIbHOW 1poOu. I[lpumeHeHue BO BIajeHUU
HABBIKAMH JIEJIOBOTO B3aMMOJICHCTBUS C CEPBUCHOM CIIyKOOW W OIICHUBAHUU
PEKOMEHJAMU C YYETOM 3KCIEPUMEHTAIbHOU pPabOThl TEXHOJOTHYECKOIO
OTJZeJIa IPEAIPUATHS.

NurterpupoBanue anredpamdeckux Jgpobeit. IlpumeneHue BO BiaJeHUU
HaBBIKAMM JIEJIOBOTO B3aUMOJIEHCTBUS C CEPBUCHOM CIIyOOW M OLIEHUBAHUU
PEKOMEHJAIMKM C YYE€TOM DSKCIEPUMEHTAIbHOU pPabOThl TEXHOJIOTHUYECKOIO
OTJeJIa PEAIPUATHS.

WNurterpupoBanue uppanvoHaibHbiX GyHKIui. [lpuMeHeHune BO BlaJeHUU
HABBIKAMH JIEJIOBOTO B3aUMOJICHCTBUSA C CEPBUCHOM CIIyKOOW U OLICHUBAaHUU
PEKOMEHJAIMU C YYE€TOM DJKCIEPUMEHTAIBHOM pPabOThl TEXHOJIOTUYECKOTO
OTAeNa IPENITPUATHS.

Tpuronomerpuyeckue MOJACTAaHOBKH y=sinx, y=cosx, y=tgx. IIpuMeHenune BO
BJIaJICHUM HABBIKAMM JIEJIOBOTO B3aWMOJICUCTBUS C CEPBUCHOWU CIyXOOW U
OLICHMBAaHUM PEKOMEHJAUMU C YYETOM SKCHEPUMEHTAIBHOH  padOThI
TEXHOJIOTUYECKOT0 OT/EIIA NPEIIPUATHS.

YHuBepcanbHas TPUTOHOMETPUYECKAsT NOACTaHOBKA. lIpumeHenne BO
BJIQJICHUM HABBIKAMHU JIEJIOBOTO B3aUMOJECHCTBUS C CEPBUCHOM CIy>KO00M u
OLICHMBAaHUU PEKOMEHJALMK C YYEeTOM SKCHEPUMEHTAIbHOM  paboThI
TEXHOJIOTUYECKOTO OT/EJIA MPEIPUATHS.

OnpeneneHHbpli  WMHTErpajl €ro TEOMETPUYECKMH CMBICI UM CBOKCTBA.
IIprumeHeHue BO BIIaJICHUU HABBIKAMU JIEJIOBOTO B3aUMOJIEUCTBUS C CEPBUCHOU
CIIy0OW M OIEHWBAHMM PEKOMEHJALUU C YYETOM SKCIEPUMEHTAIbHON
pabOThI TEXHOJIOTUYECKOTO OT/IeNa MPEITPHUITHS.

NuTerpupoBanue 1o 4acTsM B OIPEIEICHHOM HHTerpaie. lIlpuMmeHnenue Bo
BIIQJICHUM HABBIKAMHU JICJIOBOTO B3aMMOJICHCTBUS C CEPBUCHOM CIY>KOOM u
OIICHMBAaHUU PEKOMEHJAIMA C Yy4YeTOM DOKCIEPUMEHTAILHONW  paboThI
TEXHOJIOTUYECKOT 0 OT/EJIA PEIIPUATHS.

3ameHa NepeMEHHON B onpeneseHHOM uHTerpaie. [I[pumenenue Bo BilaJieHUN
HaBBIKAMM JI€JIOBOTO B3aUMOJEHCTBUSA C CEPBUCHOM CIIyOOW M OLIEHUBAaHUU
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PEKOMEHJIallMU C YYETOM SKCIEPUMEHTAIbHONH pabOThl TEXHOJIOTUYECKOTO

OTJeJ1a IPEAIPUATHS.

23.IInomanes B MNOpPAMOYTOJIBHBIX KoopauHarax. [IpuMeHeHMe BO BIllaJeHUU
HaBbIKAMU JIEJIOBOTO B3aMMOJICHCTBHS C CEPBUCHON CIIyKO0H M OIlCHHUBaHHUH
PEKOMEHJAMU C YYETOM 3KCIEPUMEHTAIbHOU pPabOThl TEXHOJOTHYECKOIO
OTJZIeJIa IPEAIPUATHS.

24./IlnmHa Oyru B OPSMOYTOJBHBIX KOoopauHartax. [IpumeHeHne BO BiaJcHUU
HABBIKAMM JI€JIOBOTO B3aUMOJIEHCTBUS C CEPBUCHOM CIIyOOW M OLIEHUBAaHUU
PEKOMEHJAIIMM C YYE€TOM DSKCIEPUMEHTAIbHOU pPabOThl TEXHOJOTUYECKOIO
OTJIeJIa IPEAIPUATHS.

25.Bblunciienne o0bemMa Tela C  TOMOULIBIO  OMPEACNIEHHOrO HHTEerpala.
[IpuMeHeHue BO BIaJEHUH HAaBBIKAMU JIEJIOBOTO B3aUMOJECHCTBHS C CEPBUCHOM
CIIyOOW M OIEHWBAHMM PEKOMEHJALUU C YYETOM SKCHEPUMEHTAIbHON
paboThl TEXHOJIOTMUYECKOTO OTJENA MPEIPHUITHSL.

26. yHKUMK ABYX NEPEMEHHBIX: MOHATHE, JIUHUU ypOBHS, rpaduk. [Ipumenenune
BO BJIQJICHUU HAaBBIKAMH JIEJIOBOTO B3aUMOJAEUCTBUS C CEPBUCHON CITY>KOOW U
OLICHMBAaHUM PEKOMEHJAUMW C YYETOM SKCHEPUMEHTAIBHOH  padOThI
TEXHOJIOTUYECKOTO OT/EIIA PEIIPUATHS.

27.1lpenen yHKUMU NBYX nepeMeHHbIX. [IprmeHeHne BO BlaJleHUM HaBbIKAMU
JICJIOBOIO  B3aUMOJICEUCTBHSI C  CEPBUCHOM  cinyk00il M  OLICHMBAaHUU
PEKOMEHJAIMU C YYE€TOM DSKCIEPUMEHTAIbHOU pPabOThl TEXHOJIOTUYECKOIO
OTJZIeJIa IPEANPUATHS.

28. HempepbIBHOCTh (PYHKIIMU JBYX MEepeMEHHbIX. lIprMeHeHue BO BIlaJIEeHUU
HABBIKAMH JIEJIOBOTO B3aUMOJICHCTBUSA C CEPBUCHOM CIIyKOOW M OLICHUBAaHUU
PEKOMEHJAIIMKU C YYE€TOM DJKCIEPUMEHTAIbHOM pPabOThl TEXHOJIOTUYECKOTO
OTzeJa MPEaNPUATHS.

29.YacTHble npou3BoaHble. VX mpuMeHeHHe B MPUHIMIHAIBHBIX OCOOEHHOCTSIX
MOJIETTUPOBAHUSI MAaTeMaTUYECKUX, (PU3MUECKUX M XMUMHUYECKHUX IpoIleccax,
IIpEHA3HAYEHHBIX U1 KOHKPETHBIX TEXHOJIOTHYECKUX IIPOLIECCOB.

30. 'eomMeTpUYECKU CMBICH YAaCTHBIX NPOU3BOAHBIX. Ero mnpumeHeHue B
OPUHIUIHAIBHBIX OCOOCHHOCTSAX MOJEIMPOBAHUS MAaTEMaTUYECKHUX, (PUINYECKUX H
XUMHAYECKUX TMpoLeccax, NPEAHA3HAYEHHBIX JUISI KOHKPETHBIX TEXHOJOTMYECKHUX
IIPOLIECCOB.

31. Quddepenuman. MuBapuantHocTh  ¢dopmbel. Ero mnpumeHenue B
OPUHIMITHAIBHBIX OCOOCHHOCTSAX MOJEIMPOBAHUS MAaTEMAaTUYECKUX, (PUBNYECKUX U
XUMHYECKUX TMpolLeccax, MPEAHA3HAYEHHBIX IS KOHKPETHBIX TEXHOJOTMYECKHUX
IIPOLIECCOB.

32. Ilpuznak nonHoro nuddepennuana. Ero npumeHeHne B IpUHIMITHAIBHBIX
OCOOEHHOCTSIX MOJIETTUPOBAHUS MATEMATUYECKUX, (PU3MUECKUX U XUMUYECKUX
IIPOLIECCaX, IPEAHA3HAYCHHBIX JUIsI KOHKPETHBIX TEXHOJIOIMYECKUX IPOLIECCOB.

33. Ilpumenenue nuddepeHimana K npuOIMmKEeHHBIM BIYUCICHHUSIM. Ero
NPUMEHEHNE B IPUHLIUITUATIBHBIX OCOOEHHOCTAX MOJEIUPOBAHUS
MaTeMaTHYECKUX, PU3NIECKIX U XUMUYECKUX MPOLIECCax, MpeIHa3HAYeHHBIX
JUIS1 KOHKPETHBIX TEXHOJIOTHYECKHUX MPOLIECCOB.

34. HacTtHble MPOM3BOAHBIE BBICIINX MOPAAKOB. MIX nmpuMeneHne B

51



35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

MPUHITUITHATBHBIX 0COOEHHOCTSIX MOJCIIUPOBAHUS MATEMAaTUYECKHUX,
(GU3UYECKUX U XUMUYECKUX TIPOIIECCax, MPeHA3HAUYCHHBIX JIJIs1 KOHKPETHBIX
TEXHOJIOTUYECKUX MPOLIECCOB.

Heobxoanmoe ycinoBue skcTpeMyMa (QYHKIIHN IBYX EpeMEeHHBIX. Ero
MPUMEHEHUE B TPUHITUITHATHHBIX 0COOCHHOCTSIX MOACITUPOBAHUS
MaTeMaTU4YEeCKUX, PU3NUECKUX U XUMUYECKHUX MPOIeccax, MpeHa3HAUCHHBIX
JUISl KOHKPETHBIX TEXHOJIOTUYECKUX MPOLIECCOB.

JloctarouHoe yciioBue 3kcTpeMyMa (yHKIHMA 1BYX nepeMeHHbIX. Ero
MIPUMEHEHHUE B MPUHIMIHAIBHBIX 0COOEHHOCTSAX MOACIUPOBAHUS
MaTeMaTU4YECKHX, (PU3NUECKUX U XUMUYECKHX MpoIeccax, MpeJHa3HAYCHHBIX
JUIS1 KOHKPETHBIX TEXHOJIOTUYECKUX IPOLIECCOB.

IIponsBoaHas o HanpasneHuto. ['paguent. Ero npuMmeHnenue B
MPUHITUITHATBHBIX OCOOEHHOCTSIX MOJCIIUPOBAHUS MAaTEMAaTUYECKHUX,
GU3HYECKUX U XUMUYECKUX TPOIIeCCax, MPeIHA3HAUYCHHBIX JIJIs1 KOHKPETHBIX
TEXHOJIOTUYECKHUX MPOLIECCOB.

YcnoBHbIN d5kcTpeMyM. MeToa muHoxutenent Jlarpanxa. Ero npumenenue B
MPUHIUNHATBHBIX OCOOEHHOCTSX MOACIHPOBAHUS MATEMATUYECKUX,
(GU3UYECKUX U XUMUYECKUX TIPOIIECCax, MPeTHA3HAUYCHHBIX JIJIs1 KOHKPETHBIX
TEXHOJIOTUYECKHUX MPOLIECCOB.

AOCOMIOTHBIN 3KCTpeMyM (PYHKIHMH JIBYX MepeMeHHbIX. Ero npuMeHneHue B
MPUHIUMHATBHBIX 0COOCHHOCTSAX MOJACIUPOBAHUS MAaTEMaTUUECKUX,
(hU3MYECKUX U XUMHUYECKHUX ITpoIleccax, MpeIHa3HauYe€HHbIX JJISI KOHKPETHBIX
TEXHOJIOTUYECKUX MPOLIECCOB.

ITonsatue pBOWHOrO wuHTerpana. lIpuMeHeHne BO BIAQJACHUU HAaBbIKAMU
JICJIOBOTO  B3aMMOJICUCTBHSI C  CEPBUCHOM  CIy>K00M U  OLICHMBaHUU
PEKOMEHJAIMK C YYE€TOM DJKCIEPUMEHTAIBHOM pPabOThl TEXHOJIOTUYECKOTO
OTAENa IPENITPUATHS.

I'eomeTrpruuecknii CMBICT JBOWHOTO HHTErpana. lIpuMeHeHne BO BiaJeHUU
HaBBIKAMH JICJIOBOTO B3aMMOJICHCTBUS C CEPBUCHOMN CIY>KOOH W OIlCHHBaHUU
PEKOMEHAAIMU C YYE€TOM OHKCIEPUMEHTAIbHOM pPAaOOThl TEXHOJIOTHYECKOIO
OTJZIeJIa IPEAIPUATHS.

JIBOMHOM HHTETpax B NPSIMOYTOJBHBIX KoopauHaTtax. lIpumeHenune BO
BJIQJICHUM HABBIKAMHU JIEJIOBOTO B3aUMOJECHCTBUS C CEPBUCHOM CIYy>KO0O0M u
OIICHUBAHUU PEKOMEHJAIUM C YYEeTOM OJKCIEPUMEHTaIbHOM  pabOThI
TEXHOJIOTUYECKOT 0 OT/EJIA MPEIPUATHS.

JIBOMHOW HHTErpaji B IOJAPHBIX KOOpAMHaTax. [IpruMeHeHne BO BIaJICHUH
HABBIKAMH JIEJIOBOTO B3aUMOJICHCTBUSA C CEPBUCHOM CIIy’KOOW W OLICHUBAaHUU
PEKOMEHJAIIMU C YYE€TOM DJKCIEPUMEHTAIBHOM pPabOThl TEXHOJIOTUYECKOTO
OTAeNa IPEMITPUATHS.

['eomeTrpruueckne NPUIOKEHUST JABOMHOrO wuHTerpana. Ilpumenenue BO
BIIQJICHUM HABBIKAMHU JIEJIOBOTO B3aWMOJICHCTBUS C CEPBUCHOM CIYKOOM u
OIICHMBAaHUU PEKOMEHJAIMM C Yy4YeTOM DOKCIEPUMEHTAIbHONW  paboOThI
TEXHOJIOTUYECKOTO OT/IEJIa MPEANPUATHS.

du3nyecKrne MPUWIOKEHUS ABOMHOrO MHTerpana. [IpumeHeHue BO BIaJICHUU
HaBBIKAMM JI€JIOBOTO B3aUMOJEHCTBUS C CEPBUCHOM CIIyOOW M OLIEHUBAHUU
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PEKOMEHJAIIMU C YYE€TOM DJKCIEPUMEHTAIBHOM pPabOThl TEXHOJIOTUYECKOTO
OTAENa IPEMITPUATHSL.

46.IlonsiTie 0 TPOMHOM WHTErpaje M ero ¢uznueckuii cmpica. [Ipumenenune Bo

BJIQJICHUM HABBIKAMHU JIEJIOBOTO B3aHMOJECHCTBHSA C CEPBUCHOM CIy»KO0O0W W
OLICHMBAaHUM PEKOMEHJAUMU C YYETOM JSKCHEPUMEHTAIBHOM  padOThI
TEXHOJIOTUYECKOT O OT/EJIA MPEIPUATHS.

47. KpuBonuHenHbld uHTErpan 1-ro poma u ero cpoucrBa. [IpumeHenne Bo

BJIQJICHUM HABBIKAMHU JIEJIOBOTO B3aUMOJEHCTBUS C CEPBUCHOM CIYyKO00M u
OLICHMBAaHUU PEKOMEHJALMK C YYeTOM SKCHEPUMEHTAIbHOM  paboThbl
TEXHOJIOTUYECKOT0 OT/EJIA MPEIPUATHS.

48. ®u3nuecKkuil CMbICI KPUBOJIMHEHHOro uHTEerpaia 1-ro poga. [Ipumenenue Bo

BJIaACHHNHU HaBbIKaMH JICJIOBOI'O BSaHMOﬂCﬁCTBHH C CGpBHCHOﬁ CJ'IY)K60fI )41
OOCHMBAHHUU  PCKOMCHIAIMHM C  YUYCTOM BKCHepHMeHTaHLHOﬁ pa6OTI>I
TCXHOJIOTHYCCKOI'O OTACIIa ITPCAIIPUATHA.

49. KpuBonuHENHHbI WHTErpan 2-ro pojla U ero cBoictBa. [IpumeHeHune BoO

BJIQJICHUM HABBIKAMM JIEJIOBOI'O B3aWMOJICUCTBUS C CEPBUCHOWU CIyXOOW U
OLICHUBAHUU PEKOMEHJALUM C YYE€TOM OKCIEPUMEHTaJbHOM  pabOThI
TEXHOJIOTUYECKOTO OT/IeJIa MPEANPUATHS.

50. ®u3nvecKnii CMBICI KPUBOJIMHENHOTO MHTErpasa 2-ro pona. [Ilpumenenne Bo

51.

BJIQJICHUM HABBIKAMHU JIEJIOBOTO B3aUMOJEHCTBUS C CEPBUCHOWM CIyKO0O0M W
OLICHMBAaHUM PEKOMEHJALMU C YYE€TOM SKCHEPUMEHTAIbHOM  paboThI
TEXHOJIOTUYECKOT 0O OT/EJIA MPEIPUATHS.

Hes3aBUCMMOCTP  KPHMBOJMHEMHOrO HMHTErpajia 2-ro  poja OT IIyTH
uHTerpupoBanusd. IIpumeHeHne BO  BIAJEHUM  HABBIKAMU  JEJIOBOIO
B3aUMOJEHUCTBUSI C CEPBUCHON Ciy’)kO0H M OLICHMBAHMM PEKOMEHAALMUU C
Y4ETOM 3KCIIEPUMEHTAIBHON pabOThl TEXHOJIOTMUECKOT0 OT/IENA MPEAPUATHSL.

IIT cemecTp (3auer)

. AnddepenunpoBanne KOMIUIEKCHBIX (yHKIUA. Mcmoinb3oBaHHE B OCHOBHBIX

3daKOHAaX AUCHOUIIINH MHKCHCPHO-MEXAHUYICCKOTO MOy JIA.

. Iudbdepennmansuoe ypaBHEeHHE W €ro MOpsAIoK. Mcmonap30BaHWEe B OCHOBHBIX

3daKOHaxX JUCHUININH MHKCHCPHO-MCXaHNYCCKOI0O MOIAYJIA.

. O01iee u yactHoe pereHus quddepeHnanbHoro ypaBuenus. Mcnonb3oBanue B

OCHOBHBIX 3dKOHAX OUCHUIIINMH HHKCHCPHO-MEXAHUYCCKOTIO MOJYJIA.

4.3agaua  Komm s auddepeHuuanbHOro  ypaBHeHUs 1-ro  mopsijaka.

9,

Hcnonb3oBaHue B OCHOBHBIX 3aKOHAX AUCIUIUIMH WHXXEHEPHO-MEXaHUYECKOTO
MOIYJIS.

. ludbdepennnanbupie  ypaBHEHHS € pa3leisIONMMUCA  MEPEMEHHBIMHU.

Hcnionp3oBaHre B OCHOBHBIX 3aKOHAX JIUCUUIUIMH WHKECHEPHO-MEXAHHUYECKOTO
MOTYJIS.

6. OnHOopoaHbBIE muddepeHnranbHbIe ypaBHEHUS MIEPBOrO MopsaKa.

3

Hcnonp30BaHne B OCHOBHBIX 3aKOHAX AUCLUILIMH WHKXEHEPHO-MEXaHUYECKOTO
MOZYJIA.

. Jluneitnbie quddepeHnmanbabie YpaBHEHHS TIEPBOTO MOpsiaka. Vcmonp3oBaHue B

OCHOBHBIX 3aKOHAX OUCHUIIIMH HHKCHCPHO-MEXaAHUYICCKOTIO MOYJIA.
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8. [lonmxenue mnopsaka auddepeHIuanbHOT0 ypaBHEHUsT BUIA y¢¢ = f(x,y¢).

Hcnonb30BaHKne B OCHOBHBIX 3aKOHAX JUCLMIUIMH MHKEHEPHO-MEXAHUYECKOTO
MOy JISL.

9. [lonmxenue mopsanka nuddepeHIaIbHOTO ypaBHEHUs Buma y¢¢ = f(y,y¢).

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Hcnonbs30oBaHne B OCHOBHBIX 3aKOHAX JUCLUIUIMH WHKEHEPHO-MEXAHUYECKOTO
MOJTYJIS.

3amava Komm mia  guddepeHunanbHOro  ypaBHEHUS  2-TO  MOPSAKA.
Hcnonbs30BaHWE B OCHOBHBIX 3aKOHAX JUCLMIUINH MHKEHEPHO-MEXAHUYECKOTO
MOJTYJIS.

JIuneliHO-3aBUCUMbIE U JIMHEHHO-He3aBUCcUMbIe (yHKIWU. Mcronb3oBaHue B
OCHOBHBIX 3aKOHAX JTUCUMUIUINH UHKEHEPHO-MEXAHUUECKOTO MOIYJIS.

.OO01ue cBOWMCTBAa pelIeHUH JIMHEHHBIX OXHOPOJHBIX aud@d. ypaBHEHUH 2-TO

nopsiaka. Mcmnonpb30BaHHE B OCHOBHBIX 3aKOHAX JUCLHMIUIMH WHXEHEPHO-
MEXaHUYECKOT0 MOJTYJISL.

Teopema 00 o01IeM pelIeHnH JTHHEHHOTO HEOJHOPOIHOTO nudd. ypaBHEeHUH 2-
ro nopsaka. Vcrnons3oBaHHE B OCHOBHBIX 33aKOHAX JIUCUUIUIMH WHKXEHEPHO-
MEXaHUYECKOT0 MOJTYJISL.

Jluneiinpie omHOpoAH. Au(d. ypaBHEHHA 2-TO TOPSAKA C TOCTOSHHBIMU
ko3pdunrentamu. Mcnosnb3oBaHue B OCHOBHBIX 3aKOHAaX  JUCUUILUIMH
UHKEHEPHO-MEXaHUYECKOT0 MOJTYJISL.

JIuneitnple HEOAHOPOIH. aU(Q. ypaBHEHUs 2-r0 TOpsAIKa C TOCTOSH.
kod(pdunueHTamMmu ¢ mpaBod uacThlo Buaa f(x) = Me™. lcnonb3oBaHue B
OCHOBHBIX 3aKOHAX JHUCIMIUIUH HHKEHEPHO-MEXaHUYECKOTO MOIYJIS.

Jluneiinpie HeomAHOpPOMH. audd. ypaBHEeHUs 2-TO TOpsSJaKa C TIOCTOSH.
kod(punmenTamMmn ¢ mpaBod dYacThio Buaa flx) = Mcos(wx)+Nsin(wx).
Hcnonb30BaHne B OCHOBHBIX 3aKOHAX AUCIUINIMH WHXEHEPHO-MEXaHUYECKOTO
MOJTyJIS.

Jluneiinple HeomHopoaH. nudp@d. ypaBHeHHs 2-r0 TOpSAKAa C TOCTOSH.
ko3¢ duIrieHTaMl C NpaBOWd YacThl0 B BHUJAE MNoJuMHOMa. Mcmonb3oBaHHE B
OCHOBHBIX 3aKOHAX JUCLMIUIMH UHKEHEPHO-MEXAaHUYECKOTO MOTYJIS.

Pemenne  HOpManbHOM  cUCTEMBI  OOBIKHOBEHHBIX  JU(epeHInanbHbIX
ypaBHEeHHI. Vcnonb30BaHME B OCHOBHBIX 3aKOHAX AMCIUIUIMH WHKEHEPHO-
MEXaHU4ECKOTO MO JISL.

3agaua Komm a1 HOpManbHONW cUCTEMBbl OOBIKHOBEHHBIX JU((epeHIINATIbHBIX
ypaBHeHUH. Vcrnonp30BaHME B OCHOBHBIX 3aKOHAX JHUCLHMIUIMH WHXEHEPHO-
MEXaHUYECKOTO MOLYJIS.

Yucnosbie psabl. CxomuMocTh U cyMMa psiga. Mcnosib3oBaHME B OCHOBHBIX
3aKOHAaX JUCLUIUIMH HH)KEHEPHO-MEXaHUYECKOIO MOTYJIS.

HeoOxomumoe ycioBue CXOAMMOCTH YHCIOBOrO psijaa. Mcnonp3oBaHue B
OCHOBHBIX 3aKOHAX IUCLMIUIMH UHKEHEPHO-MEXaHUYECKOTO MOYJIS.

IIpn3nak cpaBHeHUs PSAOB M €ro cieiactsue. lMcmosnb3oBaHHE B OCHOBHBIX
3aKOHAX JQUCLUIUIMH NHKEHEPHO-MEXaHHIECKOTO MOIYJIA.

[Ipuznak cxoaumoctu JlamamOepa. HMcmonb3oBaHHE B OCHOBHBIX 3aKOHAX
JUCHUIUIMH HHXXEHEPHO-MEXAHUYECKOTO MOJTYJIS.

Nurterpanpupiii npusHak cxoaumoctn Komm. HMcenonb3oBaHHEe B OCHOBHBIX
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3aKOHaX JUCUHUIUIMH UHKEHEPHO-MEXaHUYECKOTO MOTYJIS.

25. AGcomoTHas M YCIIOBHAs CXOJAMMOCTb YHWCIOBOrO psina. Mcmonwp3oBaHue B
OCHOBHBIX 3aKOHAX JUCLMIUIMH WHXKEHEPHO-MEXAHUYECKOTO MOYJIA.

26. 3nakouepenytomuecs psasl. [Ipusnak cxoaumoctu JleitOuuia. Mcnons3oBanue
B OCHOBHBIX 3aKOHAaX JHUCIUIUINH WHKEHEPHO-MEXaHUYECKOTO MOYJIA.

27. ®yHKIMoHaNbHbIE psaabl. O0nacTh cxogumocTu. Mcmnosib30BaHMEe B OCHOBHBIX
3aKOHAaxX JUCUUIUIMH HHKEHEPHO-MEXaHUYECKOTO MOTYJIS.

28. Maxopupyemsbie psaabl. PaBHOMEpHas cXxoauMocTh. Mcnionb30BaHUE B OCHOBHBIX
3aKOHAaxX JUCUUIUINH HHKEHEPHO-MEXaHUYECKOTO MOTYJIS.

29.CpoiicTBa pPaBHOMEPHO CXOIAIIMXCS PsAaoB. VcCnonab30BaHHME B OCHOBHBIX
3aKOHAaxX AUCUUIUIMH HHKEHEPHO-MEXaHUYECKOTO MOTYJIS.

30.Crenennbie psansl. WHTepBan u oOnacte cxoaumoctu. Vcmonb3oBaHue B
OCHOBHBIX 3aKOHAX JUCLMIUIMH UHKEHEPHO-MEXaHUYECKOTO MOTYJIS.

31. luddepennupoBanre U UHTETPUPOBAHUE CTEMEHHBIX psoB. Mcmons30BaHue B
OCHOBHBIX 3aKOHAX JUCLMIUIMH WHXKEHEPHO-MEXAHUYECKOTO MOTYJIA.

32.Paznoxkenne GyHKIMM B CTeeHHOW psana. Psaner Makmopena u  Teinopa.
Hcnonbs30BaHKWe B OCHOBHBIX 3aKOHAX JUCLUIUIMH WHKEHEPHO-MEXAHUYECKOTO
MOZYJIA.

33.1lpumeHeHne  CTENEHHBIX  PSAAOB K  NPUONMIKEHHBIM  BBIYMCIICHHSIM.
Hcnonp30BaHne B OCHOBHBIX 3aKOHAX AUCUUILIMH WHKEHEPHO-MEXaHUYECKOTO
MOMYJIA.

34. OpTOroHaJIbLHOCTh  OCHOBHOM  CHCTEMBbl ~TPUTOHOMETPUYECKUX  (PYHKIUH.
Hcnonp30BaHWEe B OCHOBHBIX 3aKOHAX AUCUUILIMH MHKEHEPHO-MEXaHUYECKOTO
MOMYJIA.

35. Tpuronomerpuueckue psasl Pypbe. Mcnonb3oBaHME B OCHOBHBIX 3aKOHAX
JUCUUIUINH HH)XEHEPHO-MEXAHUYECKOTO MOJTYJIS.

36. Teopema cxonumoctu psiaa Oypre KycouHo-rnaakon Gpyukmuu. Mcnons3oBanue
B OCHOBHBIX 3aKOHAX JUCIUIUINH UHKEHEPHO-MEXAHUUECKOTO MOIYJISI.

37.Panei Dypbe 4YETHBIX W HEYETHHIX (QYyHKIUH. Mcmomb3oBaHME B OCHOBHBIX
3aKOHaX JUCUHUILINH WHKEHEPHO-MEXaHUYECKOTO MOTYJIS.

38.Tlonsitue o psamax Dypbe Hemepuoanuyeckux (QyHkumid. Mcmomp3oBaHue B
OCHOBHBIX 3aKOHAX JUCLHMIUIMH UHKEHEPHO-MEXAaHUYECKOTO MOTYJIS.

IV cemecTp (3x3ameHn)

l. ®opMynbl  KOMOWHATOpUKHU. [IpUMeHEHHEe BO BIAJICHUU HABBIKAMHU
JIEJIOBOTO B3aMMOJICHCTBHSI C CEPBUCHOM CIIY)KOOH M OIICHUBAHUU PEKOMEHJAIIUH C
Y4E€TOM DKCIIEPUMEHTATILHON pabOThl TEXHOJIOTHYECKOTO OT/IeTIa TIPEAPUSITHS.

2. CoObITust u onepanuu Hag HUMU. [[puMeHeHre BO BlIaJICHUN HaBbIKAMU
JIEJIOBOTO B3aMMOJICHCTBUSI C CEPBUCHOM CIIY>KOOM M OIIEHMBAHUU PEKOMEHJAIUU C
Y4ETOM DKCIEPUMEHTAIBHON pabOThl TEXHOJOTMYECKOI0 OTAea MIPEATPUSITHSI.

3. Knaccuueckoe ompezneneHue BEpOSITHOCTU. [IpuMeHeHHE BO BiIaJicHUU
HaBbIKAMM JI€JIOBOTO B3aMMOJCHCTBUS C CEPBUCHOM CIyK00i M OLEHUBAHUU
PEKOMEHJAIMK C YYETOM JKCIIEPUMEHTAIbHON pabOThl TEXHOJOTMUYECKOTO OTjela
IIPEAIIPUSTHUA.
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4. [Tonnas rpynma coObiTuii. I[lpuMeHeHHe BO BIaJCHUHM HaBbIKAMH
JICJIOBOTO B3aMMOJICHCTBHSI C CEPBUCHON CITy>)KOOW M OIICHMBAHWUU PEKOMEHJIAIUU C
y4€TOM DKCIIEPUMEHTATIBLHON pabOThl TEXHOJIOTUYECKOTO OT/IeTIa TIPEAIPUSITHS.

5. TeopeMbl yMHOXEHHSI BEpOATHOCTEW. lIpuMeHeHne BO BiajgeHUH
HaBbIKAMH JI€JIOBOTO B3aMMOJCHCTBUS C CEPBUCHOM CIyK00il M OLEHUBAHHUH
PEKOMEHJAllM C YYETOM 3KCIEPUMEHTAIbHOM pabOThl TEXHOJOTMYECKOro OTHAEeNa
MPEINPUSITHUA.

6. TeopeMsbl ciiokeHuss BeposATHOcTed. [IpuMeHeHue BO  BIIAJCHUHU
HaBBIKAMHU JIEJIOBOTO B3aMMOJICUCTBUS C CEPBUCHOM CIIy»KOOM U OIICHUBAHUU
PEKOMEHJAllMK C YYETOM JKCIEPUMEHTAIbHOU pabOThl TEXHOJOTMYECKOro OTHAela
IIPEAIIPUSTHUSA.

7. dopmylia NOJTHOM BEPOATHOCTU. [IpuMeHEeHHE BO BJIAJICHUHU HABBIKAMU
JICJIOBOTO B3aMMOJICHCTBUSI C CEPBUCHOM CITY>)KOOM M OLICHMBAaHWUU PEKOMEHJIALUU C
Y4€TOM DKCIIEPUMEHTAILHON pabOThl TEXHOJIOTUYECKOTO OT/IeTIa IPEAPUSATHS.

8. ®opmynia berieca. IlpuMeHeHHE BO BIIAJICHUM HAaBBIKAMHU JEJIOBOTO
B3aMMOJICUCTBUS C CEPBUCHOM CIY>KOOM M OIICHMBAaHWUU PEKOMEHIAIUU C YYETOM
AKCIIEPUMEHTATILHON pabOThl TEXHOJIOTUYECKOTO OT/IeIa IPEATIPUSITHA.

9. JIucKkpeTHble CilyyalHble BeENWYMHBL. [IpumMeHeHne BO BianeHUU
HaBbIKAMH JI€JIOBOTO B3aMMOJCHCTBUS C CEPBUCHOM CIyK00il M OLEHUBAHHUH
PEKOMEHJAllMM C YYETOM 3KCIEPUMEHTAIbHOM PabOThl TEXHOJOTMYECKOro OTHAEeNa
MPEINPUSITUSA.

10. MaremaTuyeckoe OXHUJIaHUE, €ro CBOMCTBA. [IpuMeHeHrne BO BiIagCHUU
HaBbIKAMM JIEJIOBOIO B3aMMOJCHCTBUSL C CEPBUCHOW CIY>KO00M M OIEHUBAHUU
PEKOMEHJAIMK C YYETOM JKCIEPUMEHTAIbHOU paboThl TEXHOJOTMYECKOro OTHela
IPEAIPUSTHUA.

11.  ucnepcus, ee cBoiicTBa. IIpuMeHeHHMe BO BIAJECHUHU HABBIKAMHU
JIEJIOBOTO B3aMMOJICHCTBUSI C CEPBUCHON CITy>)KOON M OIICHMBAHWUU PEKOMEHJIAIUU C
Y4€TOM DKCIIEPUMEHTATILHON pabOThl TEXHOJIOTUYECKOTO OT/IeTIa IPEAPHUSITHS.

12.  HenpepbiBHbIE cllyyaliHble BeIWYUHBL. [IpuMeHeHuEe BO BIIAJICHUU
HaBBIKAMU JIEJIOBOTO B3aMMOJICUCTBUS C CEPBUCHOM CIIy»K00il M OLICHUBAHUU
PEKOMEHJAMU C YYETOM 3KCIEPUMEHTAIbHOU pabOThl TEXHOJOTMYECKOro OTHAEesa
MPEINPUSITHUA.

13. IInotHOCTBH pacmpeneneHuss BepOSTHOCTU. [IpuMeHeHne BO BIIaICHUU
HaBbIKAMM JI€JIOBOTO B3aMMOJCHCTBUS C CEpPBUCHOM CIyK00il M OLEHUBAHHUH
PEKOMEHJAllMK C YYETOM JKCIEPUMEHTAIbHOU paboThl TEXHOJOTMYECKOro OTHAela
NPEANPUSITUSA.

14. MaremMaTuyeckoe OXHUJAHUE HENPEPHIBHOM CIIy4YalHOM BEJIMYUHBI.
[IpumeHeHne BO BIAJECHUM HABBIKAMU JIEJOBOTO B3aWMOJECHCTBUS C CEPBUCHOU
CIIy’00i ¥ OIICHMBAaHUU PEKOMEHJAIMU C YYETOM 3SKCIEPUMEHTAIBHOW pPaOOTHI
TEXHOJIOTMYECKOTO OT/IEIIa IPEAIPUATHS.

15. Jlucnepcusi HenpepbIBHOW cly4ailHOW BenuuyuHbl. lIpumeHeHune BO
BJIQJICHUM HaBBIKAMHU JIEJIOBOTO B3aUMOJCHCTBUSL C CEPBUCHON CIyXO0W w
OIICHMBAHUU  PEKOMEHJAIMM C  YYE€TOM  SKCIEPUMEHTAIBHOM  pabOThI
TEXHOJIOTUYECKOTO OTIEIIA MPENIIPUATHS.
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16. HopmansHoe pacnpeaeneHue. [IpuMeHeHHe BO BIIaJICHUM HaBBIKAMHU
JIEJIOBOTO B3aMMOJICHCTBHSI ¢ CEPBUCHOM CITY)KOOH M OIICHHBAHUU PEKOMEHIAIIUH C
YU€TOM 3KCIIEPUMEHTAIILHOM pabOThl TEXHOJIOTMUECKOTO OTENA MPEAPHUATHSL.

17. IlpaBuno tpex «curmy». [I[puMeHeHue BO BiaJieHUU HaBBIKAMU JIEJIOBOTO
B3aMMOJICHCTBHS C CEPBUCHOM CIYyKOOM M OLICHMBAaHUM PEKOMEHJALHUHU C YYETOM
AKCIIEPUMEHTAJIBbHON pabOThl TEXHOJOTUYECKOTO OT/IEIa IPEANPHUSATHUA.

18.T'enepasibHast U BBIOOpOYHAs COBOKYNMHOCTH. [IlpumeHeHune B paborax 1o
COBEPUIEHCTBOBAHUIO TPOU3BOACTBEHHBIX IIPOLIECCOB C HCIOJIB30BAHUEM
AKCIEPUMEHTAIIBHBIX JAHHBIX U PE3YyJbTATOB MOJEINPOBAHHS.

19.CnocoOb1 0TOOpa B BHIOOPOUHYIO COBOKYMHOCTh. [IpuMeHenue B paborax 1o
COBEPIICHCTBOBAHUIO IIPOM3BOJCTBEHHBIX IPOLECCOB C HCIOIb30BAHUEM
JKCIIEPUMEHTAJIBHBIX JAHHBIX U PE3YJIbTATOB MOACIUPOBAHUS.

20.HecMmernieHHOCTB, 3)(EKTUBHOCTh U COCTOSATENBHOCTh OLICHOK. [IpuMeHeHue B
paboTax MO COBEPILIEHCTBOBAaHUIO IPOU3BOJICTBEHHBIX IPOLIECCOB C
UCIIOJIb30BAHUEM AKCIIEPUMEHTAJIbHBIX JAHHBIX " pE3yIbTaTOB
MOZEIUPOBAHUS.

21.01eHKa reHepaNbHOM CpelHer 1Mo BBEIOOpouHOH. [IpumMmeHneHne B paboTax mo
COBEPUICHCTBOBAHUIO IPOU3BOACTBEHHBIX IIPOLIECCOB C HCIOJIB30BAHUEM
AKCIEPUMEHTAIIBHBIX JAHHBIX U PE3YyJIbTATOB MOJEINPOBAHHS.

22.01eHKa reHepaibHOU TUCIIEPCUU 10 BbIOOpOoUHOH. [Ipumenenue B pabotax mno
COBEPUIEHCTBOBAHUIO TPOU3BOACTBEHHBIX IIPOLIECCOB C HCIOJIB30BAHUEM
AKCIEPUMEHTAIIBHBIX JAHHBIX U PE3YyJbTATOB MOJIEINPOBAHHS.

23.0neHKka TEHEPAJbHOM  JUCIEPCUM 10  HUCIPABICHHOM  BBIOOPOUHOM.
[Ipumenenne B paboTax IO COBEPILIEHCTBOBAHUIO IPOU3BOJCTBEHHBIX
IIPOLIECCOB C MCIOJB30BAHUEM HKCIIEPUMEHTAJBHBIX JAaHHBIX U PE3YJIBTATOB
MOJIEJIUPOBAHMUS.

24 VlHTepBaIbHBIE OLIEHKH MaT. OKHUJAHWUS HOPMAJIbHOIO PACHPEIECICHUS IPU
m3BecTHOMS.  [Ipumenenme B paboTax MO  COBEPIICHCTBOBAHMIO
IIPOU3BOJICTBEHHBIX IPOLIECCOB € MCIOJIB30BAHUEM OJKCIIEPUMEHTAIBHBIX
JAHHBIX U PE3yJIbTaTOB MOAECIUPOBAHUS.

25.VlHTepBANIbHBIE OLIEHKM MAaT. OXKHWJAHHUS HOPMAJIbHOIO PACHPENEIICHUS IpU
Heu3BecTHOM S. [lpumeHenne B paboTax 1O COBEPIICHCTBOBAHMIO
IIPOU3BOJCTBEHHBIX IIPOLIECCOB € MCIOJIB30BAHUEM DKCIIEPUMEHTAIBHBIX
JAHHBIX U PE3YyJIbTaTOB MOAEIUPOBAHUS.

8.3. MeToanueckue MaTepuaJibl, ONpeAeA0IKe NPoueIypbl OeHUBAHUSA
3HAHMI, yMEeHN, HABBIKOB U (MJIH) ONBITA JeSAITEJbHOCTH, XapaKTepu3yIMX
3Tanbl GOPMUPOBAHMA KOMIIETEHIIMI

OCHOBHOM 1LIENBIO TNPOBEACHUS TNPOMEKYTOUHOM aTTECTALUM  SIBIIAECTCS
ONpeJeNeHNe CTENEeHU JOCTHKEHUs Ieed 1o ydyeOHOH IUCUUIUIMHE WU ee
paznenaM. OcCyHIeCTBIIIETCS ATO IPOBEPKOM M OLIEHKOW YPOBHS TEOPETHUYECKOM
3HAHWM, TMOJYYEHHBIX OOYy4YalOIUMHCS, YMEHHS NPUMEHSATh HUX B PEIICHUU
IOPaKTUYECKUX 3a/ady, CTEIEHH OBJIAJACHUS OO0yYarollMMHUCA NPAKTUYECKUMHU
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HaBbIKAMHU U YMEHHUSAMH B 00beMe TpeOoBaHMii paboueil porpaMMBbl 10 JUCITUTUIHHE,

a TaK)Ke UX YMEHHE CAMOCTOSITENIbHO paboTaTh C y4eOHOM JTUTEPATYPOI.
Opranuzamusi MPOBEACHUS MPOMEKYTOUHON aTTECTAIlMU PETJIaMEHTHPOBaHA

«Ilonoxennem 00 opraHuzanuu oOOpa30OBATENBLHOrO Tpolecca B (eaepaabHOM

roCyJapCTBEHHOM aBTOHOMHOM OOpa30BaTEIbHOM  YUPEKICHUU

NOJIMTEXHUYECKAN YHUBEPCUTET

«MOCKOBCKHUU

8.3.1. Iloka3zare/in OLCHUBAHUS KOMIICTCHI U HA PA3JIMYHBIX ITANax MX

(¢popMupOBaHUs, IOCTHKEHHE OOYYAIONIUMHUCH IUIAHHUPYEMbIX pe3yJbTaTOB

00yueHMs MO0 JUCUMILIHHE

Konx u nammenoBanme kommerenuun OIIK-1 CnocobeH pemarh 3amgaud  npodeccHoHaTbHON
JIEATENBHOCTH Ha OCHOBE HCIIOJb30BaHUS TEOPETUUYECKUX U MPAKTUYECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKUX HAYK, a TAK)KE MATEMATHYECKOI0 arapara

Kpurepuu oneHuBanus

Jran

(YypoBeHb)
HEY/I0BJIETBOPUTEIBLHO | YIOBJETBOPUTEILHO X0poIIo OTJIHYHO

3HATH OOyuatontmiics OO6yuaromuiicst Obyuarommiics OO6yuaromuiicst
JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
MOJIHOE OTCYTCTBHUE HEIIOJIHOE YJaCTHIHOC IIOJTHOE
WJIH HEAOCTAaTOYHOE COOTBETCTBHUE COOTBETCTBUE COOTBETCTBUE
COOTBETCTBHE CIEAYIOIIMX 3HAHUM: | CIAEAYIOIINX CHEAYOLIUX
CHEAYIOLIMX 3HAHUM: - IPEJIMET, 3aJa41 U | 3HAHUU: 3HAHUM:
- IPEAMET, 3aJ1a4u U CTPYKTYpY NpeamMeTa - IpeAMET, 3a1a4u
CTPYKTYpy npeamera | «Marematukay; - IPEMET, U CTPYKTYpY
«MaremaTukay; - IMHelHy1o anredpy; | 3a1a4M U peaMeTa
- IMHEWHYIO anreopy; -aHAJUTUYECKYIO | CTPYKTYpY «MaremaTuka;
-AaHAJIHUTHUYCCKYII | TCOMETPUIO Ha | mpeaMeTa - JIMHENHYIO
T€OMETPHIO Ha | IINIOCKOCTH )54 B | «MaTteMaTuka; a_]'[re6py;
ITOCKOCTH u B | IPOCTPAHCTRBE; - JIMHEHHYIO | ~aHATUTHYECKY IO
IMPOCTPAHCTBE; - TCOPHUIO IPEACIIOB, anre6py; I€OMETPHUIO HA
- TEOPHIO TIPEIEIIOB; - mudepeHATBHOE | -apg JTUTHYECKYIO | [NOCKOCTH M B
- nuddepeHMaTBEHOE | HCUMCIIEHHUE; F€OMETPHUIO Ha | TPOCTPaAHCTRBE;
HCUHCIICHHE; - UHTETPATBHOC | [JocKOCTH W B | - TCOPHUIO MPE/ICIIOB;
- HMHTETPaAJIbHOE | HCUHUCIICHHE; IPOCTPAHCTBE; -
HCYHCIICHHE; - METOJbl PpEIICHHS | - Teopuro | P PepeHIHanbHoe
- Meronpl peurenus | JuddepeHranbHbIX TPEIEIOB; HCUYHCIICHHE,
g depeHnanbHbIX YpaBHEHUH; - - HUHTErPaIbHOE
ypaBHeHHfI; - TCOPHUIO (I)yHKLIPIfI I[I/I(b(bepeHHHaﬂbH HUCYUCIICHHUEC,
- Teopuio (QYHKIHHA | KOMILUIEKCHOTO 0€ UCUUCIICHHE, - METOJbI PEIICHUS
KOMILJICKCHOTO MIEPEeMEHHOTO; - uHTerpampHOoe | AU PepeHInanbHbI
IICPEMECHHOTI O, - pAAbL 151 ux HCYUCIICHUE; X ypaBHeHHﬁ;
- PAIBI u UX | IPUMEHEHHE; - METOJIbI | - TEOpHUI0 (YHKIUI
MIpUMEHEHHE; - T € 0 p U 1| peueHus KOMILJICKCHOT'O
- T € O p Hu I | BCPOATHOCTCU. JIH(l)(i)epeHHI/IaHBH IIEPEMEHHOT0;
BEPOATHOCTEI. BIX YPaBHECHHIA; - pAOpl W HX

- TEOPUIO IIPUMCHEHHUC,
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byHKITHIA

-Teopuimw

KOMILIEKCHOTO BEPOSTHOCTEH.
TIEPEMEHHOTO;
- pAabI u nux
pUMEHEHHE;
-TeEeopHu I
BEPOSITHOCTEH.
yMeTh OOyuatomiuiics He OOyuatomuiics OO6yuaronuiics OOyuatomtuiics
YMEET WU B JIEMOHCTPHPYET JIEMOHCTPHPYET | JIEMOHCTPUPYET
HE0CTATOYHOM HETIOJIHOE YACTHYHOE TIOJIHOE
CTETIEHH YMEET COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
BBINOJIHSATH: CIIELYFOIIHX CIIETYOIIHX CIIELYFOIIHX
- peliaTh 3a/1a4u, YMEHUM: YMEHUM: YMEHUM:
KaK - peniarh 3a/1a4H, - peniath
WUTKOCTPUPYIOLINE KaK 3a]a4H, KaK - peliaTh 3a/1a4H,
TEOPETUYECKHE WUIIOCTPUPYIOLIUE | HWIUTFOCTPUPYIO KaK
TIOJIOKEHHMS, TAK U TEOPETUYECKHIE 1ye WLTFOCTPUPYIOLI
HOCAIIHE TOJIOKEHUS, TAK U TEOPETUYECKHE ue
IPUKIIATHON HOCSIIHE TI0JIOKEHHS, TEOPETUYECKHUE
XapakKrep; HPUKJIAHON TaK U HOCSIIIUE TOJIOKEHHMS, TAK
XapaKTep; IPUKIIAIHOM ¥ HOCSIIHE
- HAXOZIUTH XapakTep; HPHUKJIATHOM
pelIeHre 3a1a49n - HAXOJIUTh XapaKTep;
WIH JJOKa3aTellbCTBO | PEIIEHHE 3a1a491 - HAXOJIUTh
TEOPEMBI; WK peleHue - HAXOJIUTh
JI0Ka3aTeIbCTBO 3a/1a491 WA peleHre 3a1a49u
- IpPUBOZTUTH TEOPEMBIL; JTI0KA3aTeIbCTBO WIn
IPUMEPHI U TEOPEMBI; JI0KA3aTeTHCTBO
KOHTPIPUMEPHI K - IPUBOAUTD TEOPEMBI;
OCHOBHBIM PUMEPHI U - IPMBOJNTE
OIpEIENCHUAM U KOHTPIPHUMEPHI K IPUMEPHI U - IIPUBOIMTE
TeopeMaM Kypca OCHOBHBIM KOHTPIIPUMEPHI HpUMEPHI U
MaTeMaTUKH OIpEICIIEHHSAM 1 K OCHOBHBIM KOHTPIPHUMEPHI K
TeopeMaM Kypca ONIPEIENEHUAM OCHOBHBIM
-~CaMOCTOATCIEHO MaTeMaTUKH ¥ TEOpEMaM ONpeIETIEHUAM 1
UCIOMBb30BATE Kypca TeopeMaM Kypca
MaTeMaTHYECKH -CaMOCTOSTEHLHO MATEMATHKH MATEMATHKH
armapar, HCIIOJIb30BaTh
colep Kanuiics B MaTeMaTUYECKHI -CaMOCTOSITELHO | -CAMOCTOSTEHHO
JUTEpATYpE TI0 armapar, MCIIOJIb30BaTh HCIIOJIb30BaTh
HPHMKJIaIHBIM HayKaM, | COJAEpKALIUics B MaTEeMATHYECKUI | MaTeMaTUYECKHI
PacHIMpATL CBOU JUTEpATypE TI0 armapar, armapar,

MaTeMaTU4YCCKUC
IIO3HAHUS.

MPUKIIAJHBIM
HayKaM, pacIIupsTh
CBOM
MaTeMaTH4eCKHe
MIO3HAHUS.

coaepKaluncs B
JuTEpaType 1o
MPUKIIATHBIM
HayKaM,
paclIupsATh CBOU
MaTEMATHUYCCKUEC
MMO3HAHUS.

COZEPIKAILMICS B
JuTepaType 1o
MIPUKJIATHBIM
HayKaM,
paclUpATh CBOU
MaTEMATHYCCKHUE
[O3HAHUA.
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BJIAAEeTh

OOyuarommuiics He
BJIQJCET WM B
HEJIOCTAaTOYHOM
CTEIICHH BJIAJICET:

- HaBBIKaMHU peIIeHUs
BBIYMCIUTENIBHBIX
3aja4;

- HaBBIKAMH PEIICHUS
3a7a4 Ha
JI0Ka3aTeIIbCTBO;

- HaBBIKaMHU
JIOKa3aTeJIbCTBA
OCHOBHBIX TEOPEM;
- HaBbIKAMH MOHUCKA
pelieHus 3a/1a4 WK
JIOKa3aTeJIbCTBA
TEOpeM;

- MaTeMaTHYEeCKOMN
CUMBOJIMKOM I
BBIPKEHUS
KOJIMYECTBEHHBIX U
KauyeCTBCHHBIX
OTHOIIICHUH
00BEKTOB;
-IICPBUYHBIMHU
HaBBIKAMH U
OCHOBHBIMH
METOJaMU PEIICHUS
MaTeMaTHYECKHUX
3a7a4 13
0OIIENHKEHEPHBIX U
CIIeIUAJIBHBIX
JTUACIIATUIMH
popUIN3AIIH.

OO6yyaromwmiics
BJIQJICCT B HETIOJHOM
o0beMe U MPOosBIISIET
HEJ0CTAaTOYHOCTh
BIIaJICHUS HaBBIKaMU
paboTHI :

- HaBBIKAMHU
pelIeHus
BBIYHCITUTENbHBIX
3ajaq;

- HaBBIKAMU
peIlICHUs 3a/1a9 Ha
JI0Ka3aTeNbCTBO;

- HaBBIKaMU
JI0Ka3aTeIbCTBA
OCHOBHBIX TEOPEM;

- HaBBIKAMH TTOUCKA
pENICHUS 3a/1a4 W
JI0Ka3aTebCTBA
TEeopeM;

- MAaTEeMaTUYECKOMH
CHUMBOJIMKOH JIg
BBIPKCHUS
KOJIMYECTBEHHBIX U
Ka4yeCTBEHHBIX
OTHOILIEHU I
00BEKTOB;
-TIEpPBUYHBIMU
HaBBIKAMH U
OCHOBHBIMH
METOJaMH PEIICHHUS
MaTeMaTHIEeCKHIX
3aja4 u3
OOIIENH)KEHEPHBIX H
CTeIUATBHBIX
TUCTIATLTAH
po¢UITH3aIUH.

OO0yuarommmcst
JIOTTYCKAIOTCS
HE3HAYUTEIIbHBIC
OIINOKHU,
HETOYHOCTH,
3aTpyIHEHUS,
YaCTUYHO
BIIaJIcCT
HaBBIKAMH
paboTHI:

- HaBBIKAMU
perIeHus
BBIYHCIIUTEIIBHBIX
3a71a4;

- HaBBIKAMU
perieHus 3a1a4
Ha
JI0KA3aTeIIbCTBO;
- HaBBIKAMU
JI0Ka3aTelIbCTBA
OCHOBHBIX
TEOpEM;

- HaBBIKAMU
MOVMCKA PEIICHHS
3a1a49 WIIH
JI0Ka3aTelIbCTBA
TEOpeEM;
MaTeMaTH4eCKOi
CHUMBOJIMKOM IS
BBIPOKCHHS
KOJINYECTBEHHBIX
1 KQ4eCTBEHHBIX
OTHOIIICHUHN
00BEKTOB;
-TIePBUYHBIMU
HaBBIKAMH U
OCHOBHBIMH
METOIaMH
perieHus
MaTeMaTHYECKUX
3a7a4 U3
00IIIENHKEHEPHBI
X U CIELHaIbHbIX
JUCIUILUTIH
npoUIn3aIug.

OO6yyaromuiics
cBOOOIHO
MPUMEHSIET
MOJTy9ICHHBIC
HAaBBIKH, B TIOJITHOM
00BEME BiIajieeT
HaBbIKaMU pa0OTHI:
- HaBBIKAMU
pelieHus
BBIYHCIIUTEIBHBIX
3a1ad4;

- HaBBIKAMH
pelleHus 3a1a4 Ha
JI0Ka3aTeIbCTBO;

- HaBBIKaAMHU
JI0Ka3aTeIbCTBA
OCHOBHBIX TEOPEM;
- HaBBIKAMH
MTOMCKA pEeIICHUs
3a7a4 WIH
JI0Ka3aTeIbCTBA
TeopeM;

- MaTeMaTHYECKOMH
CUMBOJIMKOM TS
BBIpKCHUS
KOJINYECTBEHHBIX U
KayeCTBEHHBIX
OTHOIICHUH
00BEKTOB;
-TIEpPBUYHBIMU
HaBBIKAMH U
OCHOBHBIMH
METOdaMH
pelnieHus
MaTeMaTHYECKHUX
3aJ7a4 U3
00IIEeNnHKEHEPHBIX
U CIIEIUATbHBIX
JUACIUATUIMH
npoUIN3aIIg.
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8.3.2. MeTroauka OleHNBAHUS Pe3yJIbTATOB IPOMEKYTOYHOM aTTEeCTALMU

(17151 3a4eTa)

[Toka3aTenssMu OLEHUBAHUSA KOMIIETCHIIMM HAa JTale MIPOMEXYTOYHOU
aTTeCTallMy MO JUCHUIUIMHE «MareMaTtukay SBISIFOTCS Pe3yibTaThl OOYYCHHS TIO0
JTUCLUTLUIAHE.

OHCHO‘IHLIﬁ JIUCT PE3YJAbTATOB Oﬁy‘leHI/lﬁ o AMCIOMIIJINHE

YpoBeHb
Ko cpOPMHUPOBAHHOCTH
KOMHCTé[H]_[I/II/I 3uanus Ymenna Hapbriu KOM(li']Ie’II:‘)eHIfI/II/I Ha JaHHOM
sramne / OleHKa
Hemonctpupye | Ucnonb3yer Hcnonb3yer
T 3HAHUE | 3HAHUSA 3HAHUS OCHOBHBIX
OCHOBHBIX OCHOBHBIX 3aKOHOB
3aKOHOB 3aKOHOB MaTeMaTHYeCKHUX U
MaTEeMaTHYeCK | MATEMATHYECKHA | €CTECTBECHHBIX
ux U|XHu HayK JJIs peleHUs
€CTECTBCHHBIX | €CTECTBEHHBIX CTaHIaPTHBIX
OILTK-1 HayK, HAYK s 3a/a4 B 0051aCTH
HEOOXOJUMBIX | PEIICHUS MIPOMBIIIJICHHOTO U
JUIS  PELIeHUs | CTAaHAAPTHBIX IPa)KTaHCKOTO
THTTOBBIX 3aJ1a4 B 00JIACTH | CTPOUTEIIHCTBA
3amaqy MPOMBINIICHHOT
npogeccuoHai | o u
BHOM TPaXKTAHCKOTO
JCSATCIILHOCTH | CTPOUTEIIbCTBA
OreHka Mo JUCIUIUIMHE (CpeHee apuPpMETHIECKOE)

Onenka 110

JUCHUITIIINHE

3aBHCHUT oT

YPOBHS

c(hopMUPOBAHHOCTH

KOMIIETEHIIMNA, 3aKPEIUICHHBIX 3a IUCLHMIUIMHOM, M TPEJCTaBIIeT COOOW CpenHee
apu(pMETUYECKOE OT BBICTABICHHBIX OLIEHOK IO OTAEJIbHBIM PE3yJibTaTaM O0yuYeHUs
(3HAHUS, yMEHUS], HABBIKN).

OneHka «3a4TeHO» BBICTABJISETCS, €CIIU CpeliHee apupMEeTHYECKOe HaXOAUTCs
B uHTepBasie oT 2,4 no 5,0. OueHka «HE 3a4T€HO» BBICTABISETCA, €CIIM CPEIHEe
apudmMeTHIecKoe HaxoauTcsl B uHTepBanie ot 0 10 2,4.

[IpomexxyTouHast arrectanusi oOydarommxcs B (Gopme 3a4eT MPOBOJIUTCS IO
pe3yibTaTaM BBIMOJHEHUST BCEX BHUAOB Y4YeOHOW pabOThI, MPETYyCMOTPEHHBIX
y4eOHBbIM IUIAHOM 10 JUCHUIUIMHE «MaremaTukay, OpU 3TOM YUYUTHIBAIOTCS
pe3yibTaThl TEKYLIEro KOHTPOJI YCIEBAaEMOCTM B TedeHue cemectpa. OleHka
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CTENEHU JIOCTHKEHHUSI O0Yy4YaloIUMHKCS IJIAHUPYEMBIX PE3yIbTaTOB OOY4YEHUS TIO

NUCHUTLINHE

IIPOBOAUTCA IIPCIIOAABATCIICM, BCAYIIHMM 3aHATHA 110 JHCHOUILIMHC

METOJIOM 3KCIEpTHOM oOueHku. [lo uroraMm mnpoMexyTOYHOM aTTecTauuy I10
JVCLUIIMHE BBICTABIISECTCS OLEHKA «3aUTEHO», WU «HE 3aYTECHO».

Ixana
OLlCHUBAaHUA

Onucanue

3auTeHo

BrinonHens! Bce BUIbl y4eOHOH paOOThI, MPEeTyCMOTPEHHbIE YUEOHBIM IJIAHOM.
CTyzneHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB IIPUBEICHHBIM B
TabInuax IokKas3areneil, omepupyer NpUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMHU,
HaBBIKAMU, IPUMEHSET UX B CUTYalMIX ITOBBIIIEHHON CIIOKHOCTH. [Ipu 3TOM MOTryT
OBITh JIOMYIIEHBl HE3HAYUTEIbHBIE OMIMOKH, HETOYHOCTH, 3aTPYAHEHUS TIpU
AQHAJUTUYECKUX  ONepanusax, I[EepeHOCe 3HAaHUM M yMEHUHM Ha  HOBBIE,
HECTaHJApTHBIC CUTYyalLUH.

He 3aureno

He BbimosnHeH oauH win Oojiee BUIOB y4eOHOM pabOThI, IpPETyCMOTPEHHBIX
yueOHbIM IaHOM. CTyJIeHT JOeMOHCTPUPYET HENOJIHOE COOTBETCTBHE 3HAHMHU,
YMEHHUM, HaBBIKOB MO A3TanaM (YypoBHAM) CQOPMHUPOBAHHOCTH KOMIIETEHLUH,
JIOITyCKAIOTCS 3HAYUTEIbHbIC OLIMOKU, MPOSBISIETCS OTCYTCTBUE 3HAHUM, YMEHMH,
HaBBIKOB I10 psAY IMOKa3aTeslel, CTYACHT UCTBIThIBAET 3HAYUTEIbHBIE 3aTPYIHEHUS
IIPY ONIEPUPOBAHUU 3HAHUSMHU U YMEHUSMH IIPU UX MIEPEHOCE HA HOBBIE CUTYaLUH.

8.3.2. Meroauka OLeHMBAHUSA Pe3yJIbTATOB IPOMEKYTOYHOM aTTEeCTALMU

IlokazarenamMu OLCHUBAHUS KOMIIETCHIIMII Ha DTare

IIPOMEKYTOUYHOU

aTTeCraiuu I10 AUCHUIIIINHE «MareMaTukay SBIISIFOTCS PE3YJIbTAThI O6y‘IeHI/I$I I10

JNUCIHUILINHE.
OHeHO‘IHblﬁ JIUCT PE3YJAbTATOB Oﬁy‘-leHI/Iﬂ o AUCHUIIJINHEC
YpoBeHb
c(hopMHPOBAHHOCTH
Kox xommereninu 3HaHus VYMmenus Hasriku KOMIIETEHIINH Ha
JIaHHOM dTare /
OLICHKA

OIIK-1 - IpEeAMET, 3a/1a4u - peuiarth 3aj1a4n, | - HaBbIKAMH
Cnocoben U CTPYKTYpYy KaK pCLICHHAA
pelmaTh 3anaun npeameTa WUTIOCTPUPYIONT | BEIYUCITHTEIBHBIX

«MaremaTukay; ue 3a/1ay4;
po¢eCCUOHAIIbH .

. - JIMHEWHYIO | TEOPETHYECKHE - HaBBIKAMU
W NeATEIbHOCTH

OH CATEIBHOC anreopy; MIOJIOXKEHUS, TaK pellleHus 3aa4 Ha
Ha OCHOBC -aHAJIUTUYECKYO | W HOCSIINE JI0Ka3aTeIbCTBO;
HUCIOJIb30BaHUA T€OMETPUIO Ha | IPUKIATHOU - HaBbIKaMH
TEOPETHUYECKUX U | INIOCKOCTH M B | XapakTep; JI0Ka3aTelIbCTBA
IIPAKTHYCCKUX MIPOCTPAHCTBE; OCHOBHBIX TEOPEM;
OCHOB - Teopuro | - HaXOIHUTH - HaBBIKAMH

PE/IETOB; PCIICHNC 3aNIa91 | fjopcka perneHus
€CTECTBEHHBIX U WIH

- 3a/1a49 WA
TCXHIMICCKIX muddepenmanpyo | AOKA3ATCILCTBO JTI0OKa3aTeNIbCTBA
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HAyK, a TAKKE € UCUHUCIIEHHE; TEOPEMBI; TEOPEM;
MAaTEMATHYECKOT - HHTETrpaJIbHOC - MaTeMaTH4YeCKOi
0 anmapara UCUHCIICHUE; I'THPHBOHHTB CHUMBOJIUKOMN IS
- MeToabl pemenus | TPAMEPbI U BBLIPAKEHHUS
nuddepenipansupr | KOHTPIPUMEDBI K| w6 jppgecTBEHHBIX U
X YpaBHEHHUIA; OCHOBHBIM KAueCTBEHHBIX
- Teoputo Gynkuuii | OMPCACTICHWAM U | oryomennii
KOMILIEKCHOTO TCOpEMaM Kypea | oGrekToB;
[IEPEMEHHOT0; MaTeMaTHKH -[IEPBUYHBIMH
- pAmBl W WX HaBBIKAMU U
[PUMEHEHHUE; ~CaMOCTOATCIIBHO 1 - 4 oBHBIMI
ST e o p u | HCHOMBIOBATE MeTOaMH
BEPOATHOCTEM. MaTeMaTHHCCKIH peleHus
arnapar, . MaTeMaTHYECKUX
CONCPRAMMHACA B | oo
JITEPATYPE 110 OOIIEMHKEHEPHBIX
TIpHKITATHBIM Y CIIEIAAIBHBIX
HayKam, TUCILUILINH
PacLIMPSATH CBOM S~
MaTeMaTHIECKHE
HO3HAHUSL.
OreHka Mo JUCHUIUINHE (CpeaHee apupMeTHIECKOe)
Onenka 1O JUCHMIUIMHE 3aBUCUT OT YPOBHS  CHOPMHPOBAHHOCTH

KOMIIETEHIIMIA, 3aKPEIJICHHBIX 3a IUCLMIUIMHOW, M MPEJCTaBIAET COOOW CpenHee
apu(pMETHIECKOE OT BBICTABIICHHBIX OICHOK IO OTACIBHBIM PE3yJIbTaTaM OO0yYCHHUS
(3HaHMSI, YMEHUSI, HABBIKH).

O1ieHKa «OTJIMYHOY» BBICTABJISETCS, €CJIM CpeHee apuPpMeTHyeckoe HaXOAUTCs
B uHTEpBAIIE OT 4,5 110 5,0.

O1ieHKa «XOPOIII0» BBICTABISACTCS, €CIIU CpeHee apuhMETHIECKOe HAXOAUTCS
B UHTEpBaJIE OT 3,5 10 4,4.

OrneHka «yI0BJIETBOPUTENILHO» BBICTABIISIETCS, €CJIU CPpeHEE apUPMETHIECKOE
HaXOJUTCs B UHTEPBaJe OT 2,5 10 3.4.

Ouenka «HEYI0BIIETBOPUTEIIBHO BBICTaBIISIETCS,
apudmeTndeckoe HaxoauTcs B uaTepBaie ot 0 1o 2,4.

[IpomexxyTounasi arrectaius oOydarommxcs B GopMe dK3aMeHa MPOBOIUTCS
10 pe3yibTaTaM BBIMOJTHEHUS BCEX BHUJIOB y4eOHOH pabOTHI, MPEITyCMOTPEHHBIX
y4eOHBIM IUUIAHOM 1O JUCHUIUIMHE «MaremaTukay, OpU 3TOM YUYUTHIBAIOTCS
pe3yJbTaThl TEKYIIEro KOHTPOJS YCINEBAEMOCTH B TeueHue cemectpa. OlieHka
CTEMEHU JOCTUXKEHUSI OOYUYaroNIUMUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOy4EeHHUsS IO
JTUCUUIUIMHE TPOBOJUTCS TMPENojaBaTesieM, BEAYIIUM 3aHITHS 10 JIUCIUIUIMHE
METOJIOM DJKCIIEpTHOM oOneHku. Ilo uroraMm mnpoMexyToO4HOM arrecTauuy I10
JTUCUUIUIMHE BBICTABIIACTCS OIEHKA «OTIUYHOY», «XOPOIIOY, «YIOBICTBOPUTEIHHO
WJIN «HEYJIOBJIETBOPUTEIBHOY.

cClin CpPCaHCC

Ikana onenuBanusa | Onucanue

63




Brimonnensl Bce BUABI y4eOHOUM pabOTHI, MPEeayCMOTpPEHHbIE Y4eOHBIM
miaHoM. CTyJIeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHWUM, yMEHUH,
HaBLIKOB TPUBEJEHHBIM B Ta0nulax ToKa3aTeled, omepupyer
NPUOOPETEHHBIMUA 3HAHHUSMH, YMCHHSIMH, HaBBIKAMHU, MPUMCHSCT UX B
CUTYallUSAX MOBBIIIEHHON cI0XKHOCTU. [Ipr 3TOM MOTYT OBITH JOMYIIEHBI
HE3HAYUTEIIbHbBIC OIINOKH, HETOYHOCTH, 3aTpyIHEHUS npu
AQHAJMTUYECKUX ONEpalusX, MEePEeHOCE 3HAHMM M yMEHUH Ha HOBBHIE,
HECTAHAAPTHBIE CUTYAI[UU.

OTJINYHO

Boinonnensl Bce BUAbI yueOHOUM paOOTHI, MPeayCMOTpPEHHbIE Y4EOHBIM
w1aHoM. CTyZIeHT AEMOHCTPUPYET HENOJHOE, IPAaBUIIBHOE COOTBETCTBHUE
3HaHWUW, YMEHHH, HABBIKOB NPUBEACHHBIM B TaOIMIIaX MOKa3aTenen, 1udo
€CJIU TIPU 3TOM OBUIM JOMYILIEHbI 2-3 HECYILIECTBEHHbIE OIIMOKH.

Xopomio

BoimonHensl Bce BuAbl yueOHOH paloThl, MpeayCMOTPEHHbIE Y4eOHBIM
wiaHoM. CTyJIeHT JIEeMOHCTPUPYET COOTBETCTBHE 3HAHHM, B KOTOPOM
OCBEIIIeHa OCHOBHAs, HanboJiee BaKHAs YacThb MaTepHala, HO MPH 3TOM
JIOTIyIIEHA OJIHA 3HAYUTENbHAs OIIMOKA WIIK HETOYHOCTb.

Y 10BIIETBOPUTEIIEHO

He BbimomHen oauH wiu  Oojee  BUIOB  yueOHOW  paboThl,
OPEIyCMOTPEHHBIX  y4eOHbIM  maHoM. CTYyAEHT JIeMOHCTpUPYET
HETIOJTHOE COOTBETCTBHE 3HAHWH, yYMEHWH, HABHIKOB IPHBEICHHBIM B
TabMMIIAX  TOKa3aTeneW, JOMYyCKAaIoTCA  3HAYMTEIbHbIE  OLIMOKH,
NPOSIBIISICTCS.  OTCYTCTBUE 3HAaHWH, YMEHHH, HABBIKOB 110  PsIy
nokaszaresei, CTYJEHT MHCIBITBIBAET 3HAYUTENbHbIE 3aTPyIHEHHS INpU
OTIEPHPOBAHWUU 3HAHWSAMU M YMEHHUSMH IPH WX MEpeHOoce Ha HOBBIE
CUTYaIHH.

HeynosnerBopurensHo

9. JDjaekrpoHHas HHGOPMAIMOHHO-00pa30BaTe/bHAA cpeaa

Kaxnaplii oOyyaromuiicsi B T€4€HUE BCEro mepuojia o0ydeHus o0ecrneunBaeTcs
WHIVNBUyaIbHBIM HEOTPAHWYCHHBIM JIOCTYIIOM K 3JIEKTPOHHOW HH(POPMAIMOHHO-
oOpazoBatenbHOM cpene YebOokcapckoro wuHcTuTyTa (dunuana) MOCKOBCKOTO
MOJIMTEXHUYECKOTO0 YHUBEPCUTETA U3 JIOOOM TOUKH, B KOTOPOM MMEETCsS JOCTYN K

UH(OPMAIIMOHHO-TEJIEKOMMYHUKAUMOHHON cetn  «MHTepHeT» (nmamee — ceThb
«HTEepHEeT»), KaK Ha TEPPUTOpHUH (PHUIIHalia, TaK U BHE €€.
OnexTpoHHas HMHPOPMAILMOHHO-00pa30oBaTelbHasl Cpela — COBOKYIHOCTb

UH(OPMAIIMOHHBIX M TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHM, COOTBETCTBYIOUIUX
TEXHOJIOTUYECKUX  CPEJCTB, OOECHEYMBAIOIIMX  OCBOEHHE  OO0YyYaIOIIUMHUCS
00pa3oBaTeNbHBIX MPOTPAMM B MOJTHOM O0BEME HE3aBUCUMO OT MECTAa HAXOXKJICHUS
oOyyarommxcs.

OnexTpoHHas HWH(POPMAIMOHHO-00pa3oBaTelbHAsI Cpena oOecleyuBaeT: a)
JIOCTYTI K Y4eOHBIM IJIaHaM, paboYuM MporpaMMaM JUCIUTIINH (MOJIyJIe ), TPaKTUK,
AIIEKTPOHHBIM YUYEOHBIM HM3JaHHUSIM M 3JIEKTPOHHBIM 00pa3oBaTelbHBIM pecypcam,
yKa3aHHbBIM B pa0ouuMx TporpamMmax JIUCHUIUIMH (MOAYyJEW), NPaKTHK; ©O)
dbopMupoBaHUE JIEKTPOHHOTO MOPTGHOIHO 00YyHAIOIIEroCs, B TOM YKCJIE COXPAHECHHE
ero paboT ¥ OILICHOK 3a 3TH paboThI; B) (hUKCAILMIO X0/1a 00pa30BaTEIHLHOTO MpoIiecca,
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pE3yAbTATOB MPOMEXKYTOUHOW aTTECTAlMM U PE3YJIbTATOB OCBOCHHS IMPOTPAMMBbI
OakanaBpuaTa; T') MPOBEJACHUE YUYCOHBIX 3aHSATHH, MPOIEAYP OIEHKH PE3yJIbTaTOB
oOydeHus, peayn3aiusi KOTOPBIX MPEIyCMOTPEHA C TMPUMEHEHHEM 3JIEKTPOHHOTO
oOy4eHMs, TUCTAHIIMOHHBIX OOPa30BaTEIBHBIX TEXHOJOTHH; 1) B3aMMOJICHCTBHE
MEXIy Y4JaCTHUKaMH 0O0pa3oBaTeNbHOTO MPOIECCa, B TOM YHCIE CHHXPOHHOE H
(W) aCHHXPOHHOE B3aUMOJICHCTBUS MTOCPEICTBOM ceTh «MHTepHeTY.

OYHKIMOHUPOBAHHUE AIIEKTPOHHON MHPOPMALIMOHHO-00PA30BaTENBHOU CPEIbI
o0ecrnieunBaeTcs COOTBETCTBYOIINMHU CpeICcTBaMH nH()OPMAITMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTMH W  KBanupuKamued  paOOTHHKOB, €€
UCTIOJIB3YIOIMX W HojaiaepkuBaronux.  DOyHKIIMOHMpPOBAHWE  DJCKTPOHHOU
UH(OPMAIIMOHHO-00pa30BaTENbHON  Cpellbl  COOTBETCTBYET  3aKOHOJATENIbCTBY
Poccuiickoit deaeparun. OcHoBHbIMU cocTaBiisronuMu DMOC punmana sapisitorcs:
a) calWT wuWHCTUTYyTa B ceTH VIHTepHET, pACHOJOXKEHHBIH IO  aJpecy
www.polytech21.ru, https://chebpolytech.ru/ koTopslli oOecreunBaeT: - HOCTYII
oOy4Jaronuxcst K y4eOHbIM IUIaHaM, padOyuM MporpaMMaM JUCIMIUIAH, MPAKTUK, K
U3JIAaHUSAM SJIEKTPOHHBIX OMOIMOTEUHBIX CHCTEM, DJICKTPOHHBIM HH(POPMAITMOHHBIM H
00pa3oBaTeNbHBIM pecypcaM, yKa3aHHBIX B pabOuyux Mporpammax (pasiensl cailta
«Cenenust 00 00pa3oBaTeIbHON OpraHu3aIun»);

- nH(opMupoBaHHe 00yUaromuxcsi 000 BCEX U3MEHEHUSX y4eOHOro mporuecca
(HOBOCTHas JICHTA caiiTa, JeHTa aHOHCOB);

- B3aUMOJICHCTBHME MEXAy ydYacTHHKaMu 0O0pa3oBaTeNbHOTO TMpolecca
(mozpasnensl caifiTa «3a1aTh BOIPOC TUPEKTOPY»);

0) odunMalbHBIE JJICKTPOHHBIE ajpeca MOAPA3ACICHUN U COTPYIHHKOB
UHCTUTYTa ¢ SHaekc-momeHoM (@polytech2l.ru (cnMCOK KOHTAaKTHBIX JIaHHBIX
nojpasneneHuil Ounnana pa3MeileH Ha odunuanbHoM caite Punmana B paszelne
«KOHTaKTh», CHUCKA KOHTAKTHBIX OQUIMATBHBIX  DJIEKTPOHHBIX  JIAHHBIX
npernojaBareneil  pasMmeinieHsl B moapasnenax  «Kadeape») obecneunBaror
B3aMMOJICHCTBHE MEXK/Ty YYaCTHUKAMH 00pa30BaTEIHHOTO MPOIIECCa;

B) JMUYHBIA KabuHeT oOywaromierocs (moptdonno) (BXoa B JUYHBIA KAOWMHET
pasMernieH Ha odunuansHOM caiite Ounmana B pazaene «CTyaeHTy» Tonpasfene
«OneKTpoHHass HMH(POPMAIIMOHHO-00pa3oBaTelNbHasl Cpeaa») BKIIOYaeT B cels
nopTHoanMo  CTyACHTA, DJJICKTPOHHBIC BEIOMOCTH, PEHTHHT CTYACHTOB W
00€ecCIeynBaeT:

- ukcanuio xoaa o0pa3oBaTEIBLHOTO MPOIECca, PE3yIbTATOB MPOMEKYTOUHOM
aTTECTAIlMU M PE3YJIbTATOB OCBOCHHS 00Pa30BaTEIBHBIX IIPOTPAMM O0YyYarOIIIUMHUCS,

- ¢opMHUpOBaHUE 3JIEKTPOHHOTO TOPTHOINO OOYUAIOIIETOCs, B TOM YHUCIIE C
coxpaHeHue padoT 00y4JaroIIerocs, peleH3uil U OLIEHOK Ha 3TU paboThlI,

I) DOJEKTPOHHBbIE OWONMOTEKH, BKIIOYAIOIIUE dJIEKTPOHHBIC KaTaJOrH,
MOJIHOTEKCTOBBIE JJOKYMEHTHI U 00€CTIEUMBAIOIINE HOCTYN K y4€OHO-METOINYECKUM
MaTepHaliaM, BBIITYCKHBIM KBAJIM(PUKAITMOHHBIM padOTaM U T.J.:

Yebokcapckoro uncturyta (pummana) - K MPBUC»

1) 2JIEeKTpOHHO-OuOIMoTeunbie cucteMbl (DBC), BKIOUaromuye >JeKTPOHHBIHN
KaTajlor M TOJHOTEKCTOBble MAOKyMeHTH: - «JIAHb» -www.e.lanbook.com -
Oo6pazoBatenpHas iardgopma FOpaiit -https://urait.ru

65



e) wiatdopma mupposoro oodpazoanus I[lomutexa -https://Ims.mospolytech.ru/
K) cuctema « AHTuraruar -https://www.antiplagiat.ru/

3) cuctema 3JeKTpoHHOTO nokyMeHTtoobopora DIRECTUM Standard —
obecreunBaeT JOKyMEHTOO00POT MexX Ty Driinanom u Y HUBEPCUTETOM;

n) cucreMa «1C Ynpasnenue BY3oM DnexTpoHHblil nexkaHat» (MoCKOBCKuUiA
NOJUTEXHUYECKUN YHUBEPCUTET) oOecreunBaeT (PUKCAIMI0 X0[a 00pa30BaTeIbHOTO
mporecca, pe3ylbTaTOB MPOMEXKYTOYHOW AaTTeCTallid W Pe3yJIbTaTOB OCBOCHUS
00pa3oBaTebHBIX MPOTPaMM 00YJaIOIITUMUCS;

k) cucteMa «POLYTECH systems» o0ecneunBaeT HWH(pOpMAIIMOHHOE,
JOKYMEHTAJIbHOE  aBTOMATHU3MPOBAaHHOE  COMPOBOXKICHHE  00pa30BaTEIHLHOTO
npolecca;

) cucTema «AOUTYpUEHT» oOecrieuynBaeT JIOKyMEHTAJIbHOE
aBTOMATU3UPOBAHHOE COMPOBOXKIEHNE PAOOThI MPUEMHON KOMHUCCHUHU.

10. IlepeyeHb OCHOBHOIl ¥ [ONOJHUTEJbLHOW Y4YeOHOIl JHUTEepaTypbl,
HEeOo0X0AMMOii 1J1s1 OCBOEHUSI TUCITUTITIMHbBI
OcHoBHas IUTEpaTypa
1. Mauymuc, B. B. Bricmas marematuka : ydebHoe mocobwe st By3oB / B. B.
Mauynuc. — 5-e u3z., nepepad. u non. — Mocksa : MU3natensctBo HOpaiit, 2024.
— 306 c. — (Bricuiee obpazoBanue). — ISBN 978-5-534-01277-4. — TexkcrT :
anexkTpoHHbI // OOpazoBarenbHas 1uiatdhopma HOpaitt [caiit]. — URL:
https://urait.ru/bcode/537916
2. umaueB, B. C. Bpiciias MaremaTuka : yuyeOHoe mocobue mis By3oB / B. C.

[MunaveB. — 8-e uzn., nmepepad. u gon. — Mocksa : M3narensctBo FOpaiit, 2024.
— 447 ¢. — (Bricmiee obpazoBanne). — ISBN 978-5-534-12319-7. — Texkcr :
anekTpoHHbi // O6pazoBatenpHas 1uiargopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/535509

ﬂ OIIOJIHUTCJILHAA JINTCPATYPA

1. Xopommnosa, E.B. Beicmras maremarwka. Jleknuu u ceMHHapHI : yueOHOE

nocobue s By3oB/ E. B. XopommioBa. — Mocksa : M3gatensctBo FOpaidr,
2023. — 452 ¢c.— (Brwicmiee oOpazoBanue). — ISBN 978-5-534-10024-2. —
Tekct : anmexkTponsslil // ObpazoBarenbHas minatdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/517162.

11. IIpodeccuonanbubie 0a3bl JAHHBIX U MH(OPMALHOHHO-CIIPABOYHBIEC

CUCTECMbI
[Tpodeccrnonanvhas 6a3a
JAHHBIX 1 WH(OPMAIIHOHHO- WNudopmanus o mpaBe COOCTBEHHOCTH (PEKBU3UTHI JOTOBOPA)
CIPAaBOYHBIE CHCTEMBI
YHuBepcurerckas Temaruueckas djekTpoHHass Oubnmoreka u  0Oaza I
nHpOpPMAaLMOHHAs cHCTEeMa OPUKIAJHBIX  HUCCIEAOBAaHMM B 00JacTH  HKOHOMHKH,
POCCHUA yOpaBieHUs,  COLMOJOIMM,  JIMHIBUCTHKH,  (unocoduu,
https://uisrussia.msu.r (bUI0JIOTHH, MEXIYHAPOJHBIX OTHOIICHHM, IpaBa. CBOOOJHBIN
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https://urait.ru/bcode/537916
https://urait.ru/bcode/535509
https://uisrussia.msu.ru/
https://uisrussia.msu.ru/
https://uisrussia.msu.ru/
https://uisrussia.msu.ru/

JOCTYII

Hay4Has JIEKTPOHHAS
6ubsnmoreka Elibrary
http://elibrary.ru/

Hayunas osnexkrponnas Oubmmoreka eLIBRARY.RU - 310
KpYIMHEHIUi  poccuiickuii  MH()OPMAIMOHHO-aHATTUTHYECKHHA
nopran B 00JacTM HAayKd, TEXHOJOTHMH, MEIULUHBI U
o0Opa3oBaHUs, coAepk aluid pedeparsl U MOJHBIE TEKCTHI 0oJee
26 MJIH Hay4HBIX CTaTed W MyOJMKalnuid, B TOM YHCIIC
JIIEKTPOHHBIE Bepcuu Oomee 5600 poccHiCKUX —HAay4HO-
TEXHUYECKUX JKYpPHAJIOB, U3 KOTOPhIX Oonee 4800 >kypHaAIOB B
OTKPBITOM JIOCTYIIE CBOOOIHBIN JOCTYI

cautr HMHctuTyra  HaydHOU
nH(popManuu o
oOmecTBeHHbIM Haykam PAH.
http://www.inion.ru

bubnmuorpadpuueckne 6a3pl  mgamapix MHWUOH PAH mo
COLIMAJIbHBIM M T'YMaHUTapHbIM HayKaM BeayTcs ¢ Hayana 1980-
X romoB. OOmui 00BEM MAaCCHBOB COCTaBJsIeT OoJiee 3 MIIH.
500 toic. 3anuceit (manubie Ha 1 sHBapst 2012 1.). Esxeromnbiit
npupocT — okoJio 100 TeIC. 3anucei.

B 6a3bl 1aHHBIX BKIIOYAIOTCS AHHOTUPOBAHHBIC OTIMCAHUS KHHT
W crared W3 IKypHaJoB U cOopHukoB Ha 140 s3bIKax,
noctynuBumx B ®DyHnameHntanbnyro Oubmmoreky HMHUWOH
PAH.

Onwucanus crareil ¥ KHAT B 0a3ax JaHHBIX CHA0XKEHBI HIH(PpPOM
XpaHEHUsI U CChUIKAMHM Ha IOJIHbIE TEKCThl MCTOYHHUKOB W3
Hay4Ho# 37eKTpOHHOM OUOIMOTEKH.

®denepanbHbIi
«Poccwuiickoe
oOpa3oBaHue» [DIEKTPOHHBIN
pecypc] — http://www.edu.ru

nopTan

®enepanbubiii moptann  «Poccuiickoe  oOpazoBaHHMe» — —
YHHUKaJIbHBIH HHTEPHET-pecypc B cepe 00pa3oBaHUs U HAYKH.

ExxenneBHO MyONMKyeT camble aKTyallbHbIE HOBOCTH, AHOHCHI
COOBITHH, MHPOPMALIMOHHBIE MaTEePHAIbl JJISI IIUPOKOTO Kpyra

YHTATEIICH. E)KeHeI[eJ'IBHO Ha rnopTajie pasMCIIarOTCs
OKCKJIFO3UBHBIC MaTcpualbl, HHTCPBLIO C BCAyIIUMU
crueoyuajnucraMu — IeaaroramMy, IICHUXOJIOraMH, YYCHBIMU,

pEenopTaxu U aHAJTUTUICCKHUE CTaThH.
YuTarenu MOAy4alOT JOCTYN K HOPMATHBHO-TIPABOBOW Oase
chepsl 00pa3oBaHHMS, OHH MOTYT IIOJIB30BATHCS CAMBIMHU
Pa3TUYHBIMKM TOJE3HBIMU CEPBUCAMU — TAaKUMH, KaK OHJIAWH-
TCCTHUPOBAHUC, OIIPOCHI 11O aKTyaJIbHBIM TCMaM H T.n.

Munctpoit Poccun
https://minstroyrf.gov.ru/

MUHHCTEPCTBO CTPOUTENBCTBA M KHIUIIHO-KOMMYHAJIBHOTO
xo3siiictBa Poccwmiickoii ®enepanuu — denepanbHbiid  OpraH
WCIIOJIHUTEJIbHOW BIIACTH.

BemomcTBO  ocymiecTBisieT  BBIpaOOTKY U
rOCYyJapCTBEHHONM  MOJIUTUKA W  HOPMAaTHUBHO-IPAaBOBOTO
perynupoBaHus B cdepe  CTPOUTENBCTBA, APXUTCKTYPHI,
rPaIOCTPOUTENBLCTBA U KWIMIIHO-KOMMYHAJIBHOTO XO351CTBA,
OKa3bIBaeT roCcyJIapCTBEHHBIE yCIIyTH, yIpaBisieT
rocy/1apCcTBEHHBIM UMYIIIECTBOM B COOTBETCTBYIOLIEH cepe.
Vka3 o co3ganuu MUHHCTEPCTBA CTPOUTENILCTBA U KWIHIIHO-
KOMMYHaJILHOTO X03siicTBa Poccuiickoit deneparun (MuHCTpOS
Poccun) mnoamucan 1 HosOps 2013 roma Ilpesuaenrom
Poccuiickoit deneparuu.

peann3aIuo

BenoMcTBO  ocymiecTBisieT  BBIpAOOTKY U peaM3allHio
TrOCyapCTBEHHOW  MONUTUKM U  HOPMATUBHO-IIPABOBOTO
perynupoBaHus B cdepe  CTPOUTENBCTBA, APXUTCKTYPHI,

rpajoCTPOUTENIBCTBA W KUJIUITHO-KOMMYHAJIBHOTO XO35MCTBA,
OKAa3bIBAET TrOCYJIapCTBEHHBIC YCIIYTH, YIPABISACT
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Poccun) moammcan 1
Poccuiickoit Denepanuu.

roCyapCTBEHHBIM UMYIIIECTBOM B COOTBETCTBYIOIIEH cepe.

VYka3 o co3ganur MUHHCTEPCTBA CTPOUTENBCTBA U KHJIMIIHO-
KOMMYHaJIbHOT0 X03s1iicTBa Poccuiickoit @enepauyu (MuHCcTpost
HosiOpst 2013 rtoma IlpesumeHtom

12. IIporpammHoe

o0ecreuenue

(1M EeH3uOHHOoE ]|

CBO0OOIHO

pacnpocTpaHsieMoe), HCIOJIb3yeMOe TPH OCYIIeCTBJEHHH O00pa30BaTEJILHOIO

npoiecca

Nel1126 [MomereHue 11 CaMOCTOSITETbHOM
padoThI 00yyaOIMXCH
(r. Yedokcapswl, yia. K.Mapkca. 60)

Kaspersky Endpoint Security s
6usHeca — Paciumpenssiii Russian
Edition. 150-249 Node 2 year
Educational Renewal License

CyOHIIeH3UOHHBINA JTOTOBOP
Ne977 1049.EI1/25 oT
10.12.2025

Windows 7 OLPNLAcdmc

noroBop NeJ[03 ot
30.05.2012) ¢
JOIICOTJIAIICHUSIMHA OT
29.04.14 1 01.09.16
(beccpouHast TUIICH3HS)

AdobeReader

cBOOO/IHO
pacnpocTtpaHsieMmoe
IIpOTpaMMHOE oOecriedeHre
(6eccpouHast JIUIIEH3HS)

T'apanrt-
cucTeMa

CIPaBOYHO-IIPaBOBas

JoroBop NeC-002-2025 ot
09.01.2025

Yandex Opay3ep

CBOOOIHO
pacmpocTpaHsemMoe
IporpaMMHOe obecrieyeHne
(beccpounas TUIICH3HS)

Microsoft Office Standard
2007(Microsoft DreamSpark
Premium Electronic Software
Delivery Academic (Microsoft
Open License

HOMeEp JIHLEH3UN-42661846
ot 30.08.2007) ¢
JIOTICOTJIAIIICHUSIMHA OT
29.04.14 1 01.09.16
(6eccpouHast JIULIEH3US)

MTC Jlunk Horosop Ne2/2026
(091 _168.EI1/26) ot
27.03.2026

AIMP OTEYECTBEHHOE CBOOOIHO

pacmpocTtpaHseMmoe
MpoTpaMMHOE oOecTiedeHre
(beccpounas TUIICH3HS)

Nel1116 YuebHas ayauTopus JJisl IPOBEICHUA
Y4eOHBIX 3aHATHI BceX BUIOB,
NpeyCMOTPEHHBIX IPOrpamMMoii 0akanaBpuarta/
cHeUAINTeTa/ MATUCTPATYPbI, OCHALLlEHHASI
000opy10BaHHEM H TEXHHYECKMMH CPeCTBAMHU
o0y4eHMsl, COCTAB KOTOPBIX oNpe/esieTcs: B
padounx nporpamMmax AUCHUIIMH (MOIyJIeii)

Kaspersky Endpoint Security mms
omneca — Pacmmpennsiii Russian
Edition. 150-249 Node 2 year
Educational Renewal License

CyOnuIeH3nOHHBIH TOTOBOP
Ne977 1049.EI1/25 oT
10.12.2025

MS Windows 7 Pro

JoroBop Ne
392 469.223.3K/19 ot
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(r. Yebdokcapsol, yia. K.Mapkca. 60)

17.12.19 (6eccpounas
JIUIIEH3US)

MTC JIunak

JHorosop Ne2/2026
(091 _168.EI1/26) ot
27.03.2026

Yandex Opay3ep

CBobogHoe
pacnpocTtpaHseMoe
MIpoTpaMMHOE oOecTieueHre
(6eccpouHast JIUIIEH3HS)

AIMP

OTEUECTBEHHOE CBOOOIHO
pacnpocTtpaHseMoe
IIporpaMMHOe o0ecredeHre
(OeccpouHasi TUIICH3HS)

Kaspersky Endpoint Security s
6usHeca — PacmmpenHsiit Russian
Edition.
Educational Renewal License

CyONUIEeH3NOHHBII TOTOBOP
Ne977_1049.E11/25 oT

150-249 Node 2 year | 10.12.2025

Ne 1200 YueOHasi ayquTOpus /15 NPOBeJeHust
YueOHBIX 3aHATHII BCceX BU/IOB,
NnpeaycMOTPEHHBIX POrpamMMoii DakanaBpuarta/

Windows 7 OLPNLAcdmc

noroBop NeJI03 ot
30.05.2012) ¢
JIOTICOTJIALIEHUSIMU OT
29.04.14 1 01.09.16
(beccpoyHasi TUIICH3HSA)

CNENMAINTETA/ MATHCTPATYPbI, OCHAIEHHAS MTC Jlunk Horosop Ne2/2026
o0opy/0BaHHEeM H TEXHHYECKHMMH CPeJCTBaMHU (091 _168.EI1/26) ot
00y4eHHsi, COCTaB KOTOPBIX ONpe/IeIsieTcsi B 27.03.2026
padounux nporpaMMax AMCHHUILIMH (MOayJIeii) Yandex 6paysep CBOGOIHOE
Ka0ouner MmaTeMaTHYeCKHX JAUCHHUIIJIMH ACIIDOCTDAHIEMOE
(r. Yedokcapsol, yia. K.Mapkca. 60) pactpocTp
MpoTpaMMHOE oOecIieYeHre
(beccpounas TUIICH3HS)
AIMP OTEYECTBEHHOE CBOOOIHO

pacmpocTpaHsieMoe
MIpoTpaMMHOE oOecTieueHre
(6eccpoyHast JIUIICH3HS)

13. MaTtepHajibHO-TEXHHYECKOe o0ecreueHne JUCHUIIHHBI

Tun u HOMCP IMOMCIICHHUA

[lepeyeHb OCHOBHOTO 00OPYIOBaHUS U
TEXHUYECKHUX CPEJICTB O0yUECHUs

Nel1126 ITomenienue AJIs1 CAMOCTOATEIbHOI PadoThI
o0yyarommxcsi
(r. Yedokcapswl, yia. K.Mapkca. 60)

O6opynoBanue: KOMILIEKT MeOeTH It yaeOHOTOo
mporiecca;

TexHuuveckue cpeicTBa  OOy4YEHHS: KOMIIBIOTEPHAs
TEXHUKA C BO3MOXKHOCTBIO TIIONKIIOYEHUSA K CETH
«/HTepHET» M O0ECIEYCHHUEM JOCTYNa B AJICKTPOHHYIO
rH(}OPMAMOHHO-00pa30BaTelbHyI0 cpeay Punnaia

Nel116 YueOnas aynuropus Jisi IPOBedeHUsI
Y4eOHBIX 3aHATHII BceX BUAOB, IPeyCMOTPEHHBIX
NnporpaMmoii 0akajaaBpuarTa/ cienuaJmTera/
MarucTpaTyphbl, OCHaIleHHAasi 000pPy/0BaHUEM U
TeXHHYeCKMMH Cpe/IcTBaMH 00yUeHHsl, COCTAB
KOTOPBIX onpejeJisieTcsi B padouux nporpaMmmax
JUCHMIIUH (MOYeii)

(r. Yedokcapsbl, ya. K.Mapkca. 60)

O6opynoBaHue: KOMILICKT MEOEIH I y4eOHOTO
mpoliecca; 10cKa yueOHas

Texuudyeckue cpelcTBa  OOy4YEHHs:  KOMITbIOTEPHAs
TEXHHKA; MYIJIbTUMEIUITHOe O0OpyAoBaHHE (IIPOEKTOP,
JKpaH)
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Ne 1200 YueOHasi ayniuTOopHs A5 NPOBeJIeHUA
y4eOHBIX 3aHATHIi BceX BUIOB, MPEAYCMOTPEHHBIX
NnporpaMmoii 6akajaaBpuaTa/ cieajJuTeTa/

MATHCTPATYPbl, OCHAILICHHAsI 000PY10BAHUEM H O6opynoBanue: KOMITIEKT MeOemH i1l yueOHOro
TeXHHYeCKHMH CpPeICTBAMH 00yUeHHs, COCTAB Iporecca; 10cKa y4eOHas; CTeHIbI

KOTOPBIX onpejeJisieTcsi B padouux mporpaMmmax Texundeckue cpecTBa 00YIEHUS: KOMITBIOTEPHAs
JUCHUILIMH (MoayJ1eil) TEXHUKa; MyJIbTUMEANNHHOE 000pyHOBaHIE (TIPOCKTOP,
KaOuHer MmaTeMaTHYeCKUX AU CHUIIINH 9KpaH)

(r. Yedokcapsbl, ya. K.Mapxkca. 60)

14. MeToauyeckne YyKazaHus Jas 00y4alllerocss IO OCBOCHHIO
AUCHUIIMHBI

Memoouueckue ykazanus 014 3aHAMUIL 1eKYUOHHO20 MUNA

B xome nekuMOHHBIX 3aHATUH  oOywaromemycsi HEoOXOIUMO BECTH
KOHCTIEKTUPOBAaHWE Y4YEOHOro Marepuasia, oOpaijaTh BHHMAHUE Ha KaTeroOpuw,
(bOopMyYJIMPOBKH, PACKPBIBAIOIINE COJEPKAaHUE TEX WM UHBIX SBJICHUN U MPOLIECCOB,
Hay4YHBIC BBIBOJBI U MPAKTUUECKUE PEKOMEHIAIIUH.

Heobxoaumo 3agaBaTh MNpemnoJiaBaTeNll0o YTOUHSIONIME BOMPOCHI C IIEJIbIO
YSICHEHHUS TEOPETUYECKUX  TOJOXKEHUM, pa3pelieHuss CHOPHBIX  CUTYyaluu.
[lenecoobpa3no mopabaTbiBaTh CBOW  KOHCIEKT JIKI[MU, Jellas B  HEM
COOTBETCTBYIOIIME 3allUCM W3 OCHOBHOM W JIONOJIHUTEIBHOW JIMTEPATYPHI,
PEKOMEHJIOBAaHHOM TMpernojiaBaresieM M TMPeIyCMOTPEHHON y4eOHON mporpamMmmoit
JTUCUUTUIAHBI.

Memoouueckue ykazanusa 011 3aHAMUN CEMUHAPCKO20 (NPAKMU4ecKozo)
muna.

[IpakTuyeckue 3aHATHUS MO3BOJSIOT Pa3BUBATh Yy 00YYaIOIIETOCS TBOPYECKOE
TEOPETHUYECKOE MBIIIJICHUE, YMEHUE CaMOCTOSITEIbHO HW3y4daTh JIUTEpATypy,
aHaJM3UPOBATh MPAKTUKY; y4aT 4eTKO (JOPMYJIUPOBATH MBICIIb, BECTU JUCKYCCHIO, TO
€CTh MMEIOT HUCKJIIOYUTEIBHO BaXHOE 3HAYCHUE B PA3BUTHU CAMOCTOSTEIIHBHOTO
MBIIIICHHUS.

[ToaroroBka K NpakTUYECKOMY 3aHATHIO BKJIOYAET nBa 3Tana. Ha mepBom
sTane oOOydYallIMiics TIJIAHUPYET CBOI0 CaMOCTOSITENIbHYI0 paboTy, KoTopas
BKJIIOYAET: YSICHEHHE 3aJlaHus Ha CaMOCTOATEIbHYIO padoTy; MoAOOp OCHOBHOW U
JOTIOJTHUTENIBHOW ~ JINTEPATyphl; COCTaBIiEHWE TIUIaHa padoThl, B  KOTOPOM
ONPENEIIAIOTCS OCHOBHBIE MYHKTHI MPEACTOSIIECH noaAroToBku. CocTaBlieHHE IUIaHa
JTUCITUTUTMHUPYET U TIOBBIIIAET OPraHN30BaHHOCTH B paboTe.

BTopoii 3Tan BKIOYAET HEMOCPEACTBEHHYIO MOATOTOBKY K 3aHITHIO, KOTOpas
HAYMHAETCSI C M3Yy4YCHUsT OCHOBHOW U JOMOJHUTENIbHOW muTepaTypbl. Ocoboe
BHMMAaHUE MPU FTOM HEOOXOJUMO OOpaTUTh HA COJIEPKAHHUE OCHOBHBIX IMOJOKEHUI
U BBIBOJIOB, OOBSICHEHHE SIBJICHUN U (DaKTOB, YSACHEHUE MPAKTUUECKOTO MPUIOKECHUS
paccMaTpUBaEeMbIX TEOPETHUYECKUX BOMPOCOB. Jlanee ciemyer MOArOTOBUTH TE3UCHI
JUIS. BBICTYIUIGHHM IO BCEM YYEOHBIM BOINPOCaM, BBIHOCUMBIM Ha MPaKTHYECKOE
3aHSATHE WM MO TEeME, BBIHECEHHOW Ha JUCKYCCHUIO (KPYTJbIH CTOJ), MPOAyMaTh
OpUMEpPHl C IENbI0 O0ECHEYeHUs] TECHOM CBS3M M3y4aeMOM TEMBbI C pealbHOU
AKU3HBIO.
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l'oToBsACh K AOKJIAMy WM BBICTYIUICHHIO B paMKaX HHTEPAKTHUBHON (DOpPMBI
(IucKyccHsi, KpYIJIbII CTOJ), TP HEOOXOJUMOCTHU CIIeayeT 00paTUThCA 3a MOMOUIBIO
K [IPENO0/IaBaTelo.

Memoouueckue ykazanusa K camocmoamevbHoi padome.

CamocTtosiTenbHass paboTa 00y4arolIerocs SIBIASETCS OCHOBHBIM CPEACTBOM
OBJIaJICHUSI YYEOHBIM MATEPHAIIOM BO BpeMsi, CBOOOJHOE OT 00s13aTEeNIbHBIX YUEOHBIX
3aHsTUi. CamocTosiTenibHAss paboTa O0O0y4arlIerocss HajJl YCBOEGHHUEM Y4YeOHOTO
MaTepuaia Mo Yy4eOHOM MAMCIUIUIMHE MOET BBINOJIHATHCS B OMOIHMOTEKE
YHUBEPCUTETA, yUeOHBIX KaOMHETaX, KOMIIBIOTEPHBIX KJIACCaX, a TAKXKE B JIOMAITHUX
ycinoBusx. CopepskaHue M KOJIMYECTBO CAMOCTOSITENIbHOM pPabOThl 00yYarolerocs
onpeensieTcss y4eOHOW MpOorpaMMon JUCIUIUIMHBI, METOJMYECKUMH MaTepuaiamH,
MPAKTUYECKUMHU 33IaHUSIMU M YKa3aHUSAMH TPEToaBaTesl.

Camocmoamenvhasn paboma ¢ ayoumopHoe 8pems MOX}cem GKII0UAMb:

1) KOHCIEKTHpOBaHUE (COCTABICHUE TE3UCOB) JICKITUH;

2) BBITIOJIHEHHE KOHTPOJIBHBIX padoT;

3) peueHue 3aaady;

4) paboTy cO CIpaBOYHOM U METOJUYECKOU JIUTEPATYPOIi;

5) paboTy ¢ HOpMATHUBHBIMH IPABOBBIMU AKTAMH;

6) BBICTYIUIEHHUA C JOKJIAaJaMH, COOOIIEHUSIMHA Ha CEMUHAPCKUX 3aHITHUSAX;

7) 3alUTy BBIMOJIHEHHBIX PaboT;

8) ydacTue B ONEpPaTUBHOM (TEKYIIEM) OMNPOCE IO OTACIbHBIM TeMaM
M3y4aeMOM JTUCUUTUINHBI,

9) yudactue B coOeceqoBaHUSX, JEIOBBIX (POJIEBBIX) HUIpax, IUCKYCCHUSX,
KPYTJBIX CTOJIaX, KOHPEPEHIUSX;

10) yuacTue B TECTUPOBAHUU U JIP.

Camocmoamenvnana paboma 60 6HeaAyOUNIOPHOE 8PEMA MOMCEH COCMOAMDb
u3:

1) nmoBTOpEeHUs JIEKUMOHHOTI'O MaTepHaa;

2) MOJArOTOBKU K MPAKTUYECKUM 3aHSATHUSIM;

3) u3ydyeHus yuyeOHOU U HayYHOU JIUTEPATYPHL;

4) wn3yuyeHuss HOPMATUBHBIX NPABOBBIX AaKTOB (B T.4. B 3JIEKTPOHHBIX 0Oazax
JTAHHBIX );

5) pelieHus 3a1a4, ¥ UHBIX IPAKTUYECKUX 3aJaHUI

6) TOATOTOBKHM K KOHTPOJIbHBIM paboTaM, TECTUPOBAHMIO U T.[I.;

7) TOATOTOBKM K MPAKTUYECKHUM 3aHATHUAM YCTHBIX JOKIaI0B (COOOIIeHHH);

8) moaroTtoBKM pedepaTtoB, 3¢C€ U HHBIX WHIUBUIYAIbHBIX MUCHhMEHHBIX
paboT 1o 3aJJaHUIO MPENOoIaBaTels;

9) BbINIOJIHEHUS KYPCOBBIX pabOT, IPEIyCMOTPEHHBIX YUYECOHBIM IIJIAHOM;

10) BBITIOJIHEHUS BBIITYCKHBIX KBATU(DUKAITMOHHBIX padOT U JIp.

11) Beiieniennst HanboJiee CIOKHBIX U TPOOJIEMHBIX BOMPOCOB IO M3y4daeMOM
TEME, IOJyYEHHE Pa3bACHEHHI M PEKOMEHJAUuid IO JaHHBIM BOIpPOCaM C
IPENnoJaBaTeIsIMUA Ha KOHCYJIbTALMSIX.

12) mpoBeneHHsI CaMOKOHTPOJII IYTEM OTBETOB Ha BOIPOCHl TEKYILEro
KOHTPOJISl 3HAHUM, PEIICHHsI NPEACTABICHHBIX B YU€OHO-METOJUUYECKUX MaTepraax
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Kadeapsl 3a1ay, TECTOB, HAllMCaHUS pedepaToB U 3CCe MO OTAEIbHBIM BOIPOCAM
M3y4a€MOU TEMBI.

Texyuuit KOHTPOJIb OCYyIIECTBISETCS B (JOpPME YCTHBIX, TECTOBBIX OMPOCOB,
JOKJIAZI0B, TBOPYECKUX 3aTAHUM.

B cnyuyae npomyckoB 3aHATHI, HATUYKUS UHIUBUIYaIbHOTO rpaduka oOydeHus
U I 33aKpeIUIEHHUs MPAKTHUYECKUX HABBIKOB CTYJAEHTAM MOTYT OBITh BBbIJAHBI
TUIIOBbIE WHAMBHUAYaJbHbIE 3aJaHUsl, KOTOpPbIE JIOJDKHBI OBITh CHAHBI B
YCTAaHOBJICHHBIN MPENOAABATEIIEM CPOK.

15. OcoGenHocTH peanM3auMu AMCHUIVIMHBI JJIS WHBAJUIOB M JHI C
OrpaHNY€eHHBIMHU BO3MOKHOCTSIMU 3I0POBbSI

OOyuenue mno gucuuiuiiHe «MareMaTukay UWHBAIUIAOB W JIMI C
OTpaHUYCHHBIMH  BO3MOXKHOCTSIMH  3710poBbsi  (manee OB3) ocymectBisercs
npernojaBareyieM ¢  y4eToM OCOOCHHOCTEH  MCUXO(PU3UYECKOTO  Pa3BHUTHI,
UH/IMBUIyaJIbHBIX BO3MOXKHOCTEH U COCTOSIHUS 3JOPOBBS TAKUX 00YyYaroIIMXCsl.

JIJ1st CTyIGHTOB C HApYIICHUSIMU OMOPHO-ABUTaTeNbHON QyHKImu u ¢ OB3 mo
CIIyXy HpeIlyCMaTpUBAETCS CONPOBOKIEHUE JIEKIMI W MPAKTHYECKUX 3aHATHH
MYJIbTUMEIUUHBIMU CPEACTBAMHU, Pa3AaTOYHBIM MATEPUATIOM.

Jns crynentoB ¢ OB3 1no 3peHHIO nIpeaycMaTpUBAeTCs IMPUMEHEHUE
TEXHUYECKUX CPEICTB YCHWICHHMS OCTATOYHOI'O 3pEHHUSA, a TAKXKE IPEIyCMOTpPEHa
BO3MOXHOCTb pa3pabOTKU ayIMOMAaTEepPUaOB.

[lo gucuuniumne «Marematuka» oOOy4YeHHME HWHBAIMIOB W JIMI[ C
OTPAaHUYECHHBIMM BO3MOYKHOCTSAMH 3/I0POBbS MOJKET OCYLIECTBIATHCS KaK B
ayIUTOpUHM, TakK MW C HCIOJb30BAHUEM  JJIEKTPOHHON  HMHPOPMALMOHHO-
o0pa3oBaTenbHOM Cpelibl, 00pa30BaTENBHOrO MOPTANIA U AIEKTPOHHOMN MOYTHI.
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JINCT AOIIOJHEHUN U UI3SMEHEHNI

paboueit mporpaMMbl JUCITUTUTMHBI

PabGouass mporpamMma IHUCHMIUIMHBI PAacCMOTpPEHa, OOCYXJeHa M ojo0peHa i
ucnonHenus B 2024-2025 ydeOHOM Toly Ha 3acedaHuu Kadeapbl, IpoTokod Ne 8 ot
«20» anpens 2024r.

Brecensl nomonmHEHWSs W W3MEHEHWS B YAaCTH AKTyaIW3alldy JIMIICH3WOHHOTO
IPOrPAMMHOIO o0ecrieyeHue, UCIIOIb3YEMOE npu OCYIIIECTBICHUU
00pa3oBaTEABLHOrO MPOIEcca MO0 JAAHHOW JAWCHUIIMHBI, a TaK KE COBPEMEHHBIX
npodeccroHanbHbIX 0a3 JaHHBIX W WH()OPMAIIMOHHBIX CHPABOYHBIX CHUCTEMaxX

AKTyaJlM3alliy 3JIEKTPOHHO-OMOJIMOTEUHBIX CUCTEM.

PaGouass mporpamma IUCHUIUIMHBI pPacCMOTpeHa, OOCYXKJIeHa MW oj00peHa s
ucrionHeHus B 2025-2026 ydeOHOM oty Ha 3acenaHuu kadenpsl, npoTokos Ne 9 ot
«17» mag 2025r.

BHecennl JOIIOJIHCHUA W M3MCHCHHA B _YdCTH AKTyaJIW3alluy JIUMICH3WOHHOI'O

IIPOrPAMMHOIQ obecrieueHue, UCIIOJIb3YEMOE pu OCYIIECTBJICHUN
00pa30BaTEeNLHOTO MpOIlecca MO JAHHOW JMCUWIIIWHBI, a TaK K€ COBPEMEHHBIX
npodeccroHanbHbIX 0a3 JaHHBIX W WH()OPMAIIMOHHBIX CHPABOYHBIX CHUCTEMAX,

aKTyaly3alliyd _TIEPeYHs OCHOBHOW W JIONOJHUTENbHON y4YEOHOW JUTEpaTyphl,
HEOOXOIMMOM UL OCBOCHUS TUCHUAILINHEI

PaGouas mnporpamma JHUCHMIUIMHBL _PaccMOTpeHa, 00CYKJIeHa M oj00peHa Juis
ucrnojgHeHus B 2026-2027 yueOHOM rojy Ha 3aceaaHuu kadeapbl, IpoTokod Ne 9 or

«22» masg 2026r.

BHeceHbl KOPPCKTHUPOBKHW W JOMOJHCHHUSA, HAIMPABJICHHBIC HaA AKTYAJIHW34dIIUIO
JUICH3WOHHOI'O IIPOI'PpaMMHOI'0 O6CCHC“IGHHH, IMPpUMCHACMOI'O B O6[2330B3T€J'II)HOM
IMPOIICCCE 110 NUCIUILIMHC, HCIIOJb3YCMbIX COBPCMCHHBIX HQO{I}GCCI/IOHEUII)HI)IX 0a3

JAHHBIX ¥ MH(OPMAIMOHHBIX CIPABOYHBIX CUCTEM, a TaKKE CIHMCKOB OCHOBHOW U
TOTOJHUTENBHON YIYCOHON AUTEPATYPBI, TPEOYEMOW JIIs N3YYCHUS NUCIUILIAHEL.

PaGouass mporpamma IUCHUIUIMHBI PAacCMOTpeHa, OOCYKJeHa MW oj00peHa st
ucrionHenus B 202 -202  y4eOHOM rojay Ha 3acenaHuu kKadeapbl, IPOTOKoJ No
OT & » 202 r.

Baecennl JOITOJIHCHUA 1 U3MCHCHUA
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