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Pabouast mporpamma JuCHUIIMHBL pa3paboTaHa B COOTBETCTBUU C:

- @enepalibHBIN TOCYIAPCTBEHHBIN 00pa30BaTENbHBIN CTAaHAAPT 110
HarpaBJieHUI0 TOATr0TOBKH (crneruainbHocTh) 08.03.01 «CTpouTenbcTBO» U YPOBHIO
BBICIIIETO 0Opa3oBanus bakanmaBpuat, yTBep>KACHHBIN MPUKa3oM MUHOOpHAYKH
Poccun ot 31.05.2017 Ne 481 (manee — ®I'OC BO);

- y4eOHBIM IUJJTAHOM OYHO-3a04YHOM (HOpMBI OOy4YEHHUs IO HaIPABJICHUIO
noaroroBku 08.03.01 «CtpourtenbcTBO».

Pabouas mporpamMmma AWCITUIUITMHBI BKIIFOYAET B Ce0sl OICHOYHBIC MaTepHaIbI
JUTSL TIPOBEACHUS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOYHOU aTTECTAITUU
mo gucruiuinHe (1.8 @DOHI OIEHOYHBIX CPEACTB IS TPOBEIACHUS TEKYIIETO
KOHTPOJISI YCIIEBa€MOCTH, IPOMEKYTOUYHON aTTeCTallud II0 HWTOTaM OCBOCHHS
JTUCITUTUTMHBI)

ABrop  Kynenuna  TartbsiHa — AjekcaHapoBHa,  KaHauaaT  (QU3UKO-
MaTeMaTUYECKNX HAayK onieHT _kadenpsl MH)OPMAIIMOHHBIX _ TEXHOJIOTHUM
AIEKTPOIHEPTETUKY U CUCTEM YNPABJICHUS

(vkazamv QHO, yuenyio cmenenv, yuenoe 36anue uiu O0IHCHOCHb)

[Iporpamma omobpena Ha 3aceganuu  kadeapsl  HMubopmarmoHHBIX
TEXHOJIOTHI, 3JEKTPOIHEPreTUKH M cHucTeM ympasiaeHus (mporokon Ne 10 or
14.05.2022 r.).



1. IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB O0yYeHUS IO JAUCHMILIMHE,
COOTHECEHHBIX C IUIAHUPYEMBbIMH Pe3yJbTATAMH OCBOCHUS 00pPa30BaTeIbLHOM
nporpammsbl (Llesiu ocBOeHUS TUCUHMIIIIMHBI)

1.1. HenssmMu OCBOECHHS TUCHUIUIMHBI «MaTeMaTHUKa» SBIISIOTCS:

pa3BUTHE JIOTUYECKOTO U aJITOPUTMHUYECKOTO MBIIIUICHHUS,

ITOBBILIEHNE YPOBHS MATEMAaTUYECKOUN KYJIBTYPBI;

OBJIJICHUE COBPEMEHHBIM MaTEMAaTUYECKUM amnmnapaTroM, HEOOXOAUMBIM IS
W3YUYEHUSI E€CTECTBEHHOHAYYHbIX, OO0MIENpo(ecCUOHANbHBIX U  CHEHUAIbHBIX
TUCLUIUINH;

" 0CBOEGHHE METO[0B MATEMATHUECKOTO MOIETHPOBAHHSE

OCBOECHHUE IIPUEMOB ITIOCTAHOBKH U PELICHUs MATEMAaTUYECKUX 3a4a4

OpraHu3alysi BBIYUCIUTEIBbHON 00pabOTKH pe3ylbTaTOB B IMPHUKIATIHBIX
VMH)KCHEPHBIX 33/1a4ax.

3ajayaMy OCBOCHHUSI JUCLUIUIMHBI «MaTeMaThKay sBIISIOTCS:
M3yYEHHE OCHOBHBIX IIOHATUH BBICIIEM MATEMATUKU;
OCBOCHHME METOJIOB PEIIEHUs 3a7ay JIMHEHMHOW ayireOpbl, aHaIUTHYECKOU
reOMETPUHU, MAaTEMATUYECKOTO aHaIN3a, TU(PdepeHIUaTbHBIX YPABHEHMI;

" npuobpeTeHHe HABBIKOB PEIICHHS KOHKPETHBIX KJIACCOB 3a/ad JIMHEHHOI
anreopsl, AHAJIMTUYECKOU rE€OMETPHH, MaTEMaTUYECKOro aHaJIn3a,
b depeHnranbHbIX ypaBHEHUH;

" OBJAjeHHE KOHKPETHBIMU MATEMATHUCCKHMH 3HAHHAMH, HEOOXOIMMBIMH
JUISL U3yYEHHUsI KypCOB II0 TEOPUH BEPOATHOCTEN, MATEMAaTUYECKOM CTATUCTHKE.

1.2.  OO6nactu  mpodeccuoHanbHOM  jAesTenbHOCTH  U(Win)  cdepbl
npo(hecCHOHANBPHON  JIeATENBHOCTH, B  KOTOPBIX  BBIMTYCKHUKH, OCBOUWBIIHNE
IpOrpaMMy, MOTYT OCYIIECTBIISATh MPOPECCHOHATBHYIO IESTEIbHOCTD:

16 CrpouTenbCTBO U IKWIMITHO-KOMMYHaJIbHOE XO34UCTBO (B cdepe
WHXEHEPHBIX M3BICKAHUM Il CTPOMTENbCTBA, B c(depe MpPOEKTUPOBAHUS,
CTPOUTENBCTBA U OCHALIEHUSI OOBEKTOB KAMUTAIBHOI'O CTPOUTENIBCTBA U KUJIMILHO-
KOMMYHAJIBHOTO XO3siicTBa, B c(epe TEXHHMYECKOW SKCIUlyaTalud, PEMOHTa,
JEMOHTa)Ka M PEKOHCTPYKLMH 3JaHUM, COOPYKEHHM, OOBEKTOB >KUIIUIIHO-
KOMMYHaJIBHOTO XO03siiCTBa, B cepe MPOU3BOJACTBA M MPUMEHEHHS] CTPOUTEIbHBIX
MaTepUaloB, U3AEIUNA U KOHCTPYKIUH).

1.3. K OCHOBHBIM 3ajauaM HM3YyYEHHS IUCIUILIMHBI OTHOCUTCS TMOJATOTOBKA
oOyyarommxcsi K  BBIMIOJHEHUIO TPYJIOBBIX (DYHKIMA B  COOTBETCTBUU C
npodeCCUOHANIBHBIMY CTaHAapTaMu:



HaumenoBanue Kon, HammenoBanue u Koa u HaumeHoBaHue TPYAOBBIX
npo¢eccuoHAIbHbIX YPOBeHb KBAJINPUKAIIUN (GyHkumnii, Ha KOTOpPBIE
cranaaprtosB (I1C) OT®, na koTopbie OPHEHTHPOBAHA JUCIUIIIMHA
OPHEHTHPOBAaHA
AMCUMILUIHHA

16.025
[IpodeccronanbHblil cTaHgapT B/01.6
"CHeIII/IaJII/ICT o opraHnu3anvn IToaroroBka k IPOU3BOJICTBY OTJEIbHBIX
CTpouTenscTBa",  YTBEpXKIEH 3TaNoB CTPOUTENBHBIX PabOT
MIPUKA30M MunucrepcTBa B B/02.6

TpyJa U COIUAIBHON 3alUThI

OpraHmauI/m IMpoOU3BOACTBA

VYnpasieHne Ipou3BOCTBOM OTAETHHBIX
3TANoB CTPOUTEIBHBIX PadoT

Poccniickoit  ®enepanuu  OT OT/ICIIbHBIX ITANOB B/03.6
21.10.2021 Ne 747u CTPOUTEIBHBIX PA0OT . :

’ 6 CTpouTeNBHBINA KOHTPOIH TPOU3BOICTBA
3aperucCTpupoBaHo B OT/IETIBHBIX ITAIOB CTPOUTENBHBIX PAbOT
MunucTepcTBe IOCTHIIMH B/04.6
Poccuiickoit deneparuu 19 Criaya U IpUEeMKa BBITIOJTHEHHBIX
HOH6p51 2021 roja, OT/IETBHBIX TANOB CTPOUTENBHBIX pabOT
peructpanronHsii N 65910

16.032
[IpodeccronanbubIit
crangapt "CnenuaiucT B
obnactu C/01.6
IIPONU3BOACTBCHHO- BxoaHo# KOHTpOJIb U
TeXHUYECKOTO " COTJIaCOBAHUE C 3aKA3YMKOMITPOCKTHON U
TEXHOJIOTUYECKOTO paoueii
C JIOKYMEHTAITUH TI0 00BEKTYCTPOUTEIHCTBA

obecrieyeHust

Oprauuzanus paboT u C/02.6
CTpOHTeHLHOF? PYKOBOACTBO pa60TaMI/1 o IInanupoBanue U KOHTPOJIb BBITIOJIHEHUS
HIPOU3BOACTBA OpraHM3aIlMOHHO- pa3spabOTKH U BeJICHUS OPraHU3alOHHO-

YTBEPKACHHBIN PUKA30M
MuHuncrepcTBa Tpyaa H
COLMAIbHOMN 3aIUThI
Poccuiickoit  denepannn
ot 29 oktsa6ps 2020 r. Ne
7601  (3aperucTpupoBaH
MuHucTepcTBOM
roctunn Poccuiickoit
Oeneparun 4 nexadpst 2020r.,
perucTpanoHHbIi Ne 61262)

TEXHOJIOTHYECKOMY H
TEXHHYECKOMY 00ECTIeYEeHHIO
CTPOUTEIBHOTO IPOM3BOICTBA B
CTPOUTENIBHOM OpraHu3aIn

6

TEXHOJOTM4YECKON U UCITOJIHUTEIHHOMN
JIOKYMEHTAalLIU1 CTPOUTENBHOMN
OpraHu3anuu

C/03.6

[TnanupoBaHue ¥ KOHTPOJIb padoT,
BBIITOJIHACMbBIX CY6H0}1p51Z[HbIMl/I n
CHEUATM3UPOBAHHBIMHU CTPOUTELHBIMU
OpraHu3ausIMU

1.4. Komnerenuuu oOydaromierocsi, (popMupyeMble B pe3yibTaTe OCBOCHUS

JICUTUINHEI
HaumenoBanue | Koaum nammenoBanme | Koaum HammeHoBaHue Ilepeyenn
KaTeropuu KOMIIETeH M HHNKATOpa IJIAHUPYEMbIX
(rpynmsi) AOCTHIKEHUSA pe3yJIbTaToB
KOMIIEeTEeH M KOMIIETEH UM o0yuyeHust
OIIK-1. CnocobGen | OIIK-1.1 3HaTh:
Teopetuueckas pemaTh 3a%auH JleMOHCTpUpY€eT 3HaHUE | - IPEAMET, 3aJ]a4l U
npodeccroHaIbHOM OCHOBHBIX 3aKOHOB CTPYKTYpY Ipeamera
byHnaMeHTaIbHas
HOArOTOBKA JeSITETbHOCTH Ha | MaTEMaTUYECKUX U <<MaTe1:/1aTHKa»;
OCHOBE HCIIOJIb30BAHUS | €CTECTBEHHBIX HaYK, - IMHENHYO0 anredpy;
TEOPETUYECKUX U | HEOOXOJIUMBIX JUIs - AHAJIMTHUYECKYIO




NPAKTHYECKUX  OCHOB
C€CTCCTBCHHBIX 158
TEXHUYECKUX HayK, a
TaKKe
MaTeMaTH4eCKOro
ammapara

pEIIeHHUs TUTTOBBIX 3324
npodeccrnoHaTbHOM
JEeSITeTHHOCTH

OIlK-1.2

Hcnonb3yeT 3HaHUSA
OCHOBHBIX 3aKOHOB
MaTEeMaTHYECKHUX U
€CTECTBCHHBIX HAYK JIJIS
pellIeHus] CTaHIaPTHBIX
3a/a4 B 00J1aCcTH
MPOMBINIIICHHOTO U
TPaKIAHCKOTO
CTPOHTEIHCTBA

OIIK-1.3

dopmupyeT cxemy U
MOCJIEI0BATEIHLHOCTh
MPUMEHEHHUSI OCHOBHBIX
3aKOHOB
MaTeMaTUIeCKUX u
€CTCCTBCHHBIX HAyK JUIS
peain3aiuu MPOEKTHBIX
pemieHnii B oOmactu
MIPOEKTHUPOBAHUS u
AKCIUTyaTalluy 3JIaHUi U
COOpPY>KEHUH

TEOMETPUIO Ha

IUIOCKOCTH u B

MPOCTPAHCTBE;

- TEOPUIO NPEIEIIOB;

- muddepeHIraIbLHOe

VCUHCIICHUE;

- UHTETpaIbHOE

VCUHUCIICHUE;

- METOIbl  pelIeHHUs

mddepenatbHbIX

YpaBHEHUM;

- Teoputo  (YHKIHA

KOMILJIEKCHOTO

IEPEMEHHOT0;

- PSLIIBI u

MIPUMCHEHHE

- TEOpUIO

BEPOATHOCTEM.

YMers:
- pemath 3a/1a4M, Kak
WITIOCTPUPYIOIINE
TEOpPETUYECKHE
MOJIOKEHUS, TaK U
HOCSIINE
MIPUKIIATHON
Xapaxrep;

- HAXOJUTh PEIICHHE
33749 WIH
JI0KQ3aTeIIbCTBO
TEOPEMBI;

- IPUBOJIUTH
TIPUMEPHI U
KOHTPIPUMEPHI K
OCHOBHBIM
OIIpECIICHUSIM U
TeopeMaM Kypca
MaTeMaTuKu

-CaMOCTOSTEILHO
HCITOIH30BaTh
MaTeMaTUdeCKHi
arrapar,
COAEPKAIIMICS B
JuTeparype mno
MPUKJIATHBIM HAyKaM,
pacupsTh CBOU
MaTeMaTUYECKHUe
TO3HAHUS.

Bnagers:

- HaBBIKAMU PEILICHUS
BBIUHCIUTEIBHBIX




3a7a4;

- HaBBIKAMH PEIICHUS
3a7a4 Ha
JI0Ka3aTelIbCTBO;

- HaBBIKAMH
JI0Ka3aTeJIbCTBA
OCHOBHBIX TEOPEM;

- HaBBIKAMU ITOMCKA
penieHus 3a1a4 win
JIOKa3aTelIbCTBa
TEOpEM;

- MaTeMaTHYEeCKOU
CHUMBOJIMKOHN 1
BBIPAKCHUS
KOJIMYECTBEHHBIX U
KaueCTBEHHBIX
OTHOILIEHUH 0OBEKTOB;
-[ICPBUYHBIMU
HaBBIKAMH U
OCHOBHBIMHM METOIaMU
perreHus
MaTeMaTHYECKHX 3a71a4
13 OOIIEUHKECHEPHBIX U
CIIelHaIbLHBIX
JUCIATIIIAH
npodUIn3aIug.

2. Mecto pucuuniinnbl B crpykrype OIIOII

Hucuummuaa b1 JI(M).b.13  «Martematuka» peaquszyercss B  paMmKax
oOs3aTenbHON yacTu bioka 1 «lucuuminael (MOyJis)» IporpaMMbl OakaiaBpuaTa.

JucuuminHa npernoaaeTcss 00y4yarmmumcs 1Mo 04Ho-3a049Hoi ¢popme — B 1, 2, 3,
4 -M ceMmecTpax.

Hucunminaa  «MarteMatnka» — ABJISIETCA  OPOMEXKYTOYHBIM — 3TaroM
dbopmupoBanus komnereruii OIIK-1 B mporecce ocoenus: OITOIL.

Hucunminaa «MaTeMaTrka» OCHOBBIBAETCS HAa 3HAHUSX, YMEHUSX U HABBIKAX,
OpUOOPETEHHBIX NPU HU3YYEHUM JUCHUIUIMH: (U3HKA, OCHOBBI IMPOEKTHOMN
NEATENIbHOCTH, WHOCTPAHHBIM S3BIK, PYCCKUH S3BIK M KyJbTypa pPEYU, OCHOBBI
OuOIMOTEUHO-ONOMMOrpHUYECKUX 3HAHUW U SABIAETCA MPEIIIECTBYIOUICH IS
W3Y4YEHUsl JUCUUIUIMH XUMUS, METPOJIOTHs, CTaHAApTU3alMs W cepTUuuUKanus,
TEOpEeTHYECKasi MEXaHHUKa, CONTPOTUBIICHUE MaTE€pUaJIOB, HaUepTaTeIbHas TeOMETpUs
Y MHXeHepHas rpaduka, THPOpPMATHKa, T€0JE3Usl, F€0JIOTHSI, OCHOBBI ApXUTEKTYPbI U
CTPOUTENBHBIX KOHCTPYKUMW, MEXaHWKA TPYHTOB, TMPOEKTHAs JESITEIbHOCTD,
CTpouTenbHast uH(OpPMaTHKa, TOCYIaPCTBEHHON UTOrOBOM aTTECTAlLIUU.

dopmMoii TPOMEKYTOUHON aTTECTAIMH 3HAHWK O0y4aeMbIX M0 OYHO-3a0YHOMN
dbopme sBisieTcst 3a4eT B 1 U 3 ceMecTpax, dK3aMeH Bo 2 U 4 cemecTpax.




3. O0beM IUCHHUILINHBI

OO6mast TpyJ0OEMKOCTh JUCHUILUIMHBI COCTaBisAeT 12 3aueTHbIX enuHull (432
aKaJIeMUYECKHX Jaca), B TOM YHCIIe

04HO-3204Hasi popMa 00yUeHHUsI:

Cemectp 1,2,3,4
JICKLIUH 30
J1ab0opaTOpPHBIC 3aHATHUS -
CEMHUHApPhI U IPAKTHYECKUE 3aHATHS 48
KOHTPOJIb: KOHTaKTHasl paboTa 1
KOHTPOJIb: CAMOCTOSITEIbHAs paboTa 89
pacyeTHoO-rpadudecKkre paboThl, KypcoBbIe PabOTHI (ITPOEKTHI): KOHTAKTHAs paboTa 1,2
pacueTHO-TrpaduUecKre padoThI, KYpCOBBIC paOOTHI (IIPOCKTHI): CAMOCTOSATENIbHAs paboTa 34,8
KOHCYJIbTaIUN 2
KonraktHas pabora 82,2
CamocTosTenpHas paboTa 349,8

Bua npoMexxyTouHoit arrectanuu (popMa KOHTPOJIs): 3a4eT, IK3aMEH, 3a4eT,
sk3ameH,PI'P

4. Coaep:xanue ITMCHUIIMHBI, CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3esiam)

OuHo-3a04Hast hopMa 00y4eHUs

KonuuectBo wacos Kon
KOHTAaKTHasi paboTa UHAUKATOpa
Tema (paznen .
(pasnen) roxtmn | naboparopre | CoMMHADHL CaMOCTOSTENBHA | 166y oprpid
TIPaKTHYECKUE pa60Ta o eTe
u 3aHATUS S— KOMIICTCHIIUN
1 cemecTp
Tema 1. JlubeliHas anrebpa u
HCIIOJB30BAHAE OCHOBHBIX 3aII)<OHOB OIK-L.1,
3 - 4 17 OIIK-1.2,
JUCHIUTUIAH WH)KEHEPHO- OIK-13
MEXAHUYECKOTO MOJLYJI. -
Tema 2. Bekropel. JluHeiiHbie
onepanuu. Koopauaatel. Omnepanuu
YMHOXKEHUS BEKTOPOB. OIIK-1.1
Ucnons3oBanue BEKTOPOB B W
OCHOBHBIX 3aKOHAaX 3 ) 4 17 OIIK-1.2,
OIIK-1.3
€CTECTBCHHOHAYYHBIX  JIMCIUIUIVH,
MpaBWJIaX TOCTPOCHHS TEXHHUYECKHIX
CXEM U YepTEeKeH.
Tema 3. AnamutHyeckas reOMETpPHSL.
E€ npuMmeHeHWe B NPHHIMIHMAILHBIX
0COOEHHOCTSX MOJICTTUPOBAHUS OIIK-1.1,
MaTeMaTH4YeCKuX, (U3NYECKUX U 3 - 4 17 OIIK-1.2
bl
XAMAYECKAX mporeccax, OIMK-1.3
MpeIHA3HAYCHHBIX ISl KOHKPETHBIX
TEXHOJIOTHYECKUX MTPOIECCOB.
Hroro: 9 12 51




2 ceMecCTp

Tema 4. Teopust  TpezeaoB
HOCJIEN0BATENBHOCTEN U QYHKIMH, €€
UCIIONB30BAHUE B OCHOBHBIX 3aKOHAX
JIACIMIUTAH UHXKEHEPHO-
MEXaHUYECKOTO MOJTYJIS.

17

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Tema 5. HenpepbIBHOCTH (yHKIIHH.
[IpousBoanas. [Ipumenenue
TIPON3BOIHOMN B  paborax  TIO
COBEPIIICHCTBOBAHUIO
MIPOU3BOJCTBEHHBIX ~ MPOILECCOB  C
WCTIOJTb30BaHIEM
OKCHEPUMCHTAIIBHBIX ~ JAHHBIX U
PE3YNBTaTOB MOJICITMPOBAHHSI.

17

OIK-1.1,
OIK-1.2,
OIK-1.3

Tema 6. UnTerpanbHoe HUCUYHUCICHHE
W ero TmpUMEHEHHEe BO BIAJACHUU
HaBbIKaMH JIEJIOBOTO B3aMMOJAEHCTBUSA
C CEpBUCHOH CITy)KOOW M OIIEHWBaHUU
pEeKOMEHAALH c Y4eTOM
IKCHEpUMEHTAIILHOM paboTsl
TEXHOJIOTUYECKOTO otnena
MIPENIPHUSITHS.

17

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

HTroro:

12

51

3 cemecTp

Tema 7. OyHKOMS HECKOJBKHX
NIEPEMEHHBIX. HenpepbiBHOCTS.
YactHble IIPOU3BOIHBIE 51
muddepeHnuan. DKCTpEeMyMBbI
¢byHKUNH 2-x NEPEMEHHBIX.
VYcnoBHbIH u a0COIIOTHBIN
3KCTPEMYMBI ¢byHKIIN 2-x
NepeMeHHBIX. X TnpuMeHeHHEe B
MPUHIUITNHAIBHBIX 0COOEHHOCTAX
MOJICIIUPOBAHUSI ~ MAaTeMaTHYECKUX,
¢duznueckux u XUMUAYECKUX
mporeccax, MpeJHa3HaYeHHBIX I
KOHKPETHBIX TEXHOJIOTHYECKHX
MIPOLIECCOB.

17

OIIK-1.1,
OIlK-1.2,
OIIK-1.3

Tema 8. JuddepeHnuanbHbie
YpaBHEHUS 1-ro MopsJIKa.
Huddepennpanbapie ypaBHeHUsT 2-TO
nopsaka. Jlunelinsle nuddepeHu.
VYpaBHeHus 2-ro nopsaka. JIAY 2-ro
mopsinka ¢ moct. Koaddurmuentamu.
HopmanbHbie CHCTEMBI
mddepeHnranbHbIX YpaBHEHUH.
Vcnionb30BaHNEe B OCHOBHBIX 3aKOHAX
JHCIHTUTAH WH)KEHEPHO-
MEXaHMYECKOT'O MOJYJISI.

17

OIK-1.1,
OIK-1.2,
OIK-1.3

Tema 9. YucnoBble u
(GyHKIIMOHAITLHBIS PAIBL.
HCHOJ’IIBOB&HHC B OCHOBHBIX 3daKOHax

17

OIIK-1.1,
OIIK-1.2,
OIIK-1.3




JUCIHUILINH
MCXaHHUYCCKOI'O MOJYJIA.

HHXEHEPHO-

Hroro:

13 51
4 cemecTp
Tema 10. Ilpenmer Teopun
BEPOSATHOCTEM. OcHoBHbIE
noHATUsl. OCHOBHBIE TEOPEMBI H
(bopMyJIBI TEOPUH BEPOSITHOCTEH.,
€€ MpUMEHEHHE BO BJIAJCHUU
HaBBIKAMH JIEII0BOTO OIlK-1.1,
B3aUMOJICHCTBUSI C  CEPBUCHOU B 5 17 OIIK-1.2,
ciyx00it u OIICHUBAHHUH OIIK-1.3
pEKOMEHAaLuU c y4eToM
IKCIEPUMEHTAIBHON paboTsl
TEXHOJIOTHYECKOTO oTaena
MIPEAIPUATHSL.
Tema 11. IToBTOpHBIE HCIIBITAHUS.
Nx npumeHeHue BO BIAJACHUU
HaBBbIKAaMH JIEJI0BOTO
B3aUMOJCUCTBUSA C  CEPBUCHOU OIIK-1.1,
CITy K001 u OIICHUBAHUU - 3 28 OIIK-1.2,
PEKOMEHIalluu c Y4ETOM OIIK-1.3
JKCIIEPUMEHTAIIBHOMN paboThl
TEXHOJIOTUYECKOTO oTaena
PEIIPUSATHSL.
Tema 12. CnyuaiiHble BEJIUYUHBI.
[IpuMeHeHne ciydailHbIX BEJIMYHUH
B paborax 1o OIK-1.1
COBEPLICHCTBOBAHUIO ) 3 23 OITK-1. 2:
IIPOU3BOJCTBEHHBIX IPOLIECCOB C OITK-13
HCIOJIb30BAHUEM
OKCIIEPUMEHTAIBHBIX  JITAHHBIX H
PE3yJIbTaTOB MOJIETUPOBAHUSI.
Hroro: 11 73
OIIK-1.1,
Koncynpranuu 2 - OIIK-1.2,
OIIK-1.3
OIIK-1.1,
Konrpone (3auer, 3K3amMeH, 1 29 OIIK-1.2,
3a4€T, IK3aMEH) OIIK-13
OIIK-1.1,
PacuetHo-rpaduyeckue 12 34.8 OIIK-1.2,
paboThI OIIK-13
HUTOI'O 82,2 349,8




5. OOpa3oBaresbHbIe TEXHOJIOTHHM, INPHUMEHsieMble IIPH OCBOCHUHM
AACHUITHHBI

MeTtonnka npenogaBaHus JUCUUILIMHBL U peain3alusi KOMIIETEHTHOCTHOTO
MIO/IX0/1a B U3JIOKEHUH U BOCIIPUATUYU MaTepHalia MpeyCMaTpUBAaET UCIIOIb30BaHNE
CIIeIYIOMUX (POPM MPOBEACHUS IPYIIOBBIX, HHANBUAYATbHBIX, &y IUTOPHBIX
3aHATHI B COYETAHUM C BHEAYIUTOPHOM pabOTOM ¢ Lenbto popMUpPOBaHUS U
pa3BUTHS NPO(HECCHOHATBHBIX HABBIKOB 00YYaOIIUXCS:

1. HayuHo-uccnenoBarenbCckie METOAbl B 00yUYeHHH: MOATOTOBKA K YYaCTHIO B
KOH(epeHIUIX, KOHKypcax U IpaHTax;

2.MlHpopMallMOHHO — KOMMYHHUKAI[MOHHBIE TEXHOJOTUHU: Ha JEKLIUIX
UCIOJIb3YETCSI MyJIbTUMENITHOE 000py10BaHEe, MaTepuai B (opMaTe Mpe3eHTauil,
BUJICOMAaTEPHAIL;

6. IlpakTyeckasi MOAroTOBKA

[TpakTryeckass OATOTOBKA pEaTU3yeTCsl IMyTEeM IMPOBEIACHUS MPAKTHICCKUX
3aHATHH, TTPEAYCMATPUBAIOIINX YJaCTHE OOYYArOIIMXCS B BBITIOJHEHUN OTIEIBHBIX
AJIEMEHTOB paboOT, CBS3aHHBIX ¢ OyAyiied NpodecCHOHATBHON NESITENHHOCTHIO.
OO0beM 3aHATHIA B (hOpPME MPAKTUIECKOM MOJATOTOBKHM COCTaBIIAeT 48 4acoB (110 OYHO-
3a04HOM (hopMe 00yUeHHS)

OuHo-3204Has1 popma 00yUeHHsI

Kon
KommnuectBo WH/IUKaTOpa
Bun 3ansaTus Tema 3aHATHS ®dopma npoBeACHUS N
qaCoB JOCTHXKCHNN
KOMIICTCHIIMN
Onpenenurenu u ux
cBOMcCTBA. MaTpuisl U
JIEUCTBUS HaJl HUMU.
[Toctpoenue obpaTHOMI
MaTpuibl. MaTpu4HbIi OIIK-1.1,
[IpakTrueckoe
sanammel METO/I PELICHHS CUCTEM 2 Tect, pemenune 3ama4u OIIK-1.2,
JIMHEHHBIX YPABHEHUM. OIIK-1.3
Pemenne cucrtem,
JIMHEHHBIX YPAaBHEHUN
Metonamu ['aycca u
Kpamepa.
JIvHeiHble omepanuu  Haj
BEKTOPaMH. CkansipHoe
MPOU3BEJICHHE  BEKTOPOB. OIK-1.1
IIpaxtudeckoe | Ero cBoiictea. BekrtopHoe P
2 Tecrt, pemenue 3ana4y OIIK-1.2,
3agaHue 2 MPOU3BEJICHNE  BEKTOPOB. OITK-13
Ero cBoiictBa. CMmeranHoe '
MIPOU3BEJICHUE BEKTOPOB.
Ero cBoiicTga.
Meton KOOpJINHAT. OIIK-1.1
IIpaktuueckoe | IIpsaMoyronasHbIE Y
P PAMOY 2 TecT, pemenue 3a1a4 OIIK-1.2,
3agaHue 3 JIEKapTOBBI KOOPIUHATHI OIK-13
TOYKM  HA  IUIOCKOCTH. '
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OcHOBHBIE 3a7a4d B
KOOpAWHATaX. YpaBHEHHUE
JINHUHU Ha  IUIOCKOCTH.

Pasnnuneie bopmbI
YpaBHEHMUSI MIPSIMOM.
KpuBsle BTOpOrO mnopsaxa.
[ToBepxHOCTH BTOPOI'0
MOPSJIKA.

[Ipenen byHKIIIN B
KOHEYHOH © OECKOHEUHO
yIAaJICHHOU TOYKAX.

OIIK-1.1,

[IpakTnueckoe
palcrit OcHOBHBIE  TCOpEMbI O Tecr, pemienue 3a1a4 OIIK-1.2,
3ananue 4 npenenax. HempepbIBHOCTD OITK-13
¢bynkun. Touku paspbiBa '
byHKIIIN u 170
KIaccuukanusi.
[IpowsBogHass ¢GyHKIUM U
muddepennman.  Tabmuma
MIPOU3BOIHBIX.
TMpaxTideckoe HuddepenmpoBanue OIIK-1.1,
CIIOXHOM W 0oOpaTHOM Tecrt, pewieHue 3ama4y OIIK-1.2,
3a1aHue 5
byHKIMN. OIIK-1.3
HuddepenmmpoBanue
apaMeTpU4eCKOU u
HESIBHOW (DYHKIIHH.
[Mpaktuueckoe | OOmee wuccienoBaHUEe U OIIK-1.1,
3agaHue 6 IIOCTPOEHHUE rpadukoB Tecr, pelmieHue 3ama4y OIIK-1.2,
GYHKUUH. OIIK-1.3
IT . OIIK-1.1,
TpakTieckoe epBooOpa3Has } byHKIMA
Heonpenenennslit uaTerpan Tecr, pemieHue 3a1a4y OIlK-1.2,
3ananue 7 .
Y €r0 CBOMCTBA. OIIK-1.3
OnpeneneHHbli  MHTErpail, OIIK-1.1,
[IpakTnueckoe o
ero F€OMETPUYECKUI Tecrt, perienue 3ama4y OIIK-1.2,
3agaHue 8 <
CMBICJI U CBOMCTBA. OIlK-1.3
DOyHKIMHA JIBYX
MEPEMEHHBIX: MIOHSITHE,
JUHAW  YPOBHS, Tpaduk. OIK-1.1
IIpakTnueckoe e
P Hpenen  dynxwan  nByx Tecr, pemenue 3agau OIIK-1.2,
3ananue 9 [EPEMEHHBIX.
OIIK-1.3
HenpepsiBHOCTE  QyHKITUH
JIBYX [IEPEMEHHBIX.
YacTHble MPOU3BOJIHBIE.
Tlonarue JIIBOMHOTO OTIK-1.1,
IIpaktuueckoe | unrerpana. Ilonatue o
N Tecr, pemieHue 3ama4y OIIK-1.2,
3amanue 10 TPOMHOM HHTETpaJie U €ro
. OIIK-1.3
(bU3HYECKUI CMBICIL.
7. Y4eOHO-MeTOAHYECKOe oO0OecleYeHHe CaAMOCTOSITeIbHO PadoThI

CTY/IEeHTOB

CamocrosiTenbHas paboTa CTYJAEHTOB MPEAyCMOTpeHa Yy4eOHBIM IUIAHOM II0

JIIUCLUILINHE

B o0beMe 349.8 dYacoB 10 OYHO-3a0YHOU

dbopme oOydeHHS.




CamocrositenpbHass paboTa peanmusyeTcss B  paMKax MPOrpaMMbl  OCBOCHHS
JUCLMILIMHBI B CIEYIOMMX (hopMax:

- paboTa ¢ KOHCTIEKTOM 3aHATHA (00paboTKa TeKCTa);

- pabota HajJ yueOHbIM MaTepHaioM YUeOHHUKa,

- IpopabOTKa TEMAaTUKH CaMOCTOSITEIbHOM paObOThI;

- mouck nHpopmanuu B cetu «MIHTepHET» U IUTEPATYPE;

- BBIIIOJIHEHHE PACUETHO-TpaduIecKux padoT;

- MOATOTOBKA K Caue 3a4eTa 1 K3aMeHa.

CamocrosiTenbHass paboTa TMPOBOJUTCS C LEJbIO: CHCTEMaTH3allud U
3aKpeIJICHHs] TOJIYYCHHBIX TEOPETHUECKUX 3HAHUM W TPAKTUYECKUX YMEHHM
oOydaromuxcs; yriyOJIeHUs W pPacUIMpeHUs] TEOPEeTUYECKUX 3HAHUM CTYJEHTOB;
(GopMHUpOBaHHA YMEHUH HCIOJIb30BaTh HOPMATHUBHYIO, IPAaBOBYIO, CIIPABOYHYIO
JOKYMEHTAIMIO, YUEOHYIO U CIELHAJIbHYIO JINTEPATYpPY; Pa3BUTUS [103HABATEIbHbBIX
CIIOCOOHOCTEM M  aKTUBHOCTH  OOYy4YarOIIMXCS:  TBOPYECKOM  MHMIIMATHUBBI,
CaMOCTOSITENIbBHOCTH, ~ OTBETCTBEHHOCTH,  OPTraHHW30BAaHHOCTH;  (hOpMHpOBaHHE
CaMOCTOSITENIbHOCTH MBILLUICHHUS, CHOCOOHOCTEM K CaMOpa3BUTHIO,
COBEpIICHCTBOBAHUIO W CAMOOpraHu3aluy; (OpMHUPOBAaHUS NPOPECCHOHATBHBIX
KOMIIETSHIIHI; Pa3BUTHIO UCCIIEI0BATEIbCKIX YMEHHUI CTYIEHTOB.

®opMBl U BUABI CaMOCTOSITENIBHON PabOThl CTYyAEHTOB: YTEHHE OCHOBHOW H
JOTIOJIHUTENIPHON  JIUTEpaTyphl — CaMOCTOSITENIbHOE W3YYEHHE MaTephaia IIo
PEKOMEH/IyeMbIM JINTEPATYPHBIM UCTOUYHUKAM; PaboTa ¢ OMOTMOTEYHBIM KaTaJIOroM,
CaMOCTOATENbHBI MOA00pP HEOOXOAUMOM JUTEparyphl; paboTa cO CIIOBapeM,
CIPaBOYHMKOM; TOWCK HeoOxomuMoil wmHpopmanmuu B ceth  VHTepHeT;
KOHCTIICKTUPOBAaHNWE HCTOYHUKOB;, pedepupoBaHWE WCTOYHHUKOB, COCTaBIICHHUE
aHHOTalUI K MPOYUTAHHBIM JIMTEPATYPHBIM HCTOUYHUKAM; COCTABJICHUE PELICH3UIN U
OT3bIBOB Ha IMPOYUTAHHBI MaTepuai; COCTaBIEHHE 0030pa MyOJMKALUN [0 TEME;
COCTaBJI€HHME U  pa3paboTKa TEPMHHOJIOTHYECKOIO  CJIOBaps;  COCTaBJICHUE
XPOHOJIOTHYECKOW TabMuUIbl; cocTaBieHue Oubnuorpaduu (6udmuorpaduyeckoi
KapTOTEKH); MOATOTOBKAa K pAa3IMYHBIM (opMaM TEKylled U MPOMEXYTOUHOMN
arrectauu (K TECTUPOBAHMIO, KOHTPOJIBHOM paboTe, 3a4yeTy); BBIIOJHEHHUE
JOMalIHUX KOHTPOJBHBIX pabOT; CaMOCTOSITENIbHOE BBIMOJIHEHNUE MPAKTHUECKUX
3aJJaHuil PENpPOAYKTUBHOTO THMA (OTBETHI Ha BOMPOCHI, 3a7aUH, TECThI; BHIIIOJHEHUE
TBOPYECKHUX 3aJaHUM).

TexHosorHs opraHu3auy CaMOCTOSITEIbHON paboThl 00Y4aIOIIKXCS BKIIOYAET
UCMOJIb30BaHUE HWH(POPMALMOHHBIX M  MaTepUAIbHO-TEXHUYECKHMX  PECYpCOB
00pa3oBaTEIBLHOIO YUPEKICHUS: OMOIMOTEKY ¢ YMTAIBHBIM 3aJ10M, KOMIILIOTEPHBIC
KJIACChl C BO3MOXHOCTBIO paboTel B VIHTEepHET;, ayauTopuu (KJIacchl) IS
KOHCYJIBTAI[MOHHOM e TEIbHOCTH.

[lepen BBIMOIHEHWEM OOYYAIOIIMMHUCS BHEAYJAUTOPHOW CAMOCTOSATEIBHOM
paboThl MpemnojaBaTeNib MPOBOIUT KOHCYJIBTHPOBAHUE IO BBIMIOJHEHUIO 3a/laHusl,
KOTOPBI BKIIOYAeT IENb 3aJaHus, €ro COJAEp>KaHUs, CPOKH BBIIOJIHEHUS,
OpPUEHTHUPOBOYHBII 00BEM pabOThI, OCHOBHbIE TPeOOBaHUS K pe3yibTaTam paloThl,
KpUTEpUU OIEHKH. Bo Bpems BBHIMOTHEHHS OOYYarOIMIMMHCS BHEAYAUTOPHOMN
CaMOCTOSITENTLHON paOOTHI U MPU HEOOXOIUMOCTH MPEIO01aBaTeIh MOKET MPOBOIUTH
VH/IMBUlyaJIbHbIE U IPYIIIOBbIE KOHCYJIbTALUH.
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CamocrtosiTenbHass paboTa MOMXKET OCYIIECTBISATHCS WHIUBUAYAIBHO WU
rpynmnamMu o0y4aromuxcs B 3aBUCUMOCTH OT II€JIM, 00beMa, KOHKPETHOW TEMaTUKHU
CaMOCTOSITeNIbHOM Pa0bOThI, YPOBHS CI0KHOCTH, YPOBHS YMEHHI 00yYaIOIMIUXCS.

KonTpons  camocTosiTeNnbHOW  pabOThI  CTYJEHTOB  IpeayCMaTpUBAET:
COOTHECEHHUE COJIEP>KaHUS KOHTPOJIS C HEIIMU 00yUYeHUs; O0BEKTUBHOCTh KOHTPOJIS;
BAJIUJIHOCTh KOHTPOJISI (COOTBETCTBUE MPEABIBISEMBbIX 3aJaHUW TOMY, YTO
MpEAnoaraeTcss MpPOBEpUTh); auddepeHIuanuio KOHTPOJIbHO-U3MEPUTEIBHBIX
MaTepHaoB.

@opMbl KOHTPOJISI CaMOCTOSITEIbHOM paboThl: MPOCMOTP U MPOBEpKa
BBITIOJTHEHUSI ~ CAMOCTOSATENIbHOM  paboThl  MpernojaBarelieM;  OpraHu3alus
CaMOITPOBEPKH, B3aUMOIPOBEPKHU BBHITIOJIHEHHOTO 3aJaHUsl B TPYIINE; OOCYXICHUE
PEe3yJbTAaTOB BBIMOJHEHHOW pabOThl HA 3aHSATUM; MPOBEJACHUE MUCHMEHHOTO OMpPOCa;

IMPOBCACHNEC YCTHOI'O OIIpOCa;

opraHuzanuvss W MPOBCACHUC HWHIAWBHUAYAJIbHOTO

CO6€CCI[OB3HI/IH; opraHmi3aiusa 1 IMMpOBCACHNC CO6€C€I[OB3HI/IH C rpynnoﬁ.

Ne

/i Buja yueOHO-MeTOAM4YECKOT0 00ecneyeHus

L. KoHnTpoibHble 3a1anust (BapuaHThl).

2. TecToBbBIE 3a0aHUS.

3. Bormpocs! 1u1st caMOKOHTPOJISE 3HAHUI.

4 TumnoBsle 3a1aHus U1 IPOBEJCHUS TEKYIIIETO KOHTPOJISI yCIIEBaEMOCTH 00yUaIOIINXCs
' (TecroBbie 3aanusl, NPAaKTUYECKUE CUTYaTUBHBIE 3a/1a4H)

5 3amaHus 1S TOATOTOBKH K MPOMEXKYTOYHOM aTTECTAllUU 1O JUCHUILIMHE

(Bompocs! k 3aueTy, K K3aMEHY)

8. ®oHa OLEHOYHBIX CPEeACTB IS NMPOBEACHUS TEKYLIEro KOHTPOJIS
yCIIeBaeMOCTH, IPOMEKYTOYHOM ATTECTALUHM 110 HTOraM OCBOCHUS AMCUHUILIMHBI

8.1. [TacnopTt poHIA OLIEHOUYHBIX CPEACTB

Ne | KonTpommpyemsie pa3aeist Kon u HaumeHoBaHME WHaukatop JOCTHKEHUS HaunmenoBanue
(TGMBI) JUCIUITIINHBI KOMIICTCHIINHN KOMIICTCHIINHN OLICHOYHOI'O
CpenCcTBa
Tema 1. Jluneiinas anreopa | OIIK-1 OIIK-1.1
M HCTIONB30BAHNE OCHOBHBIX | CriocoGeH pewaTh JemoHcTpupyeT
3aKOHOB AUCHHUIIINH 39049 3HaHNE OCHOBHBIX
MHXCHEPHO-MEXaHUIECKOTO a 3aKOHOB
MOJTYJISI. npogeccuonatLHO’ MAaTEMaTUYECKUX U
ACATCIBHOCTH Ha €CTECTBEHHBIX HAYK,
OCHOBC HEOOXOIUMBIX IS Ompoc, Tect
HCIIOJIb30BAHUSA pEIIEHUS THITIOBBIX peueHne
TEOPETUYCCKUX U 3a1a4 3a7a4
NPaKTHYECKUX npogeccHoHaTbHOM
octo dereniocn
€CTECTBCHHBIX U o
Ucnonb3yeT 3HaHUS
TEXHIMCCKUX HAYK, | cHOBHBIX 3aKOHOB
a TAKXKC MaTEeMaTU4YECKUX U
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MaTeMaTH4eCKOro
armapara

€CTECTBEHHBIX HAYK
JUTSL peTeHUs
CTaHJApTHBIX 3a/1a4 B
obnactu
MPOMBILIJIEHHOTO U
TPaXKIaHCKOTO
CTPOUTENLCTBA
OIIK-1.3

dopmupyer cxemy H
MOCJIEIOBATETLHOCTD
MIPUMEHEHHUS OCHOBHBIX
3aKOHOB
MaTeMaTU4YeCKUX u
€CTECTBEHHBIX HayK
JUTS peauzanuu
MIPOEKTHBIX PEIICHUN B
obmactu
MIPOCKTUPOBAHUS "
SKCIUTyaTalluu  3JaHui
H COOPYKEHUH

Tema 2.
JIunelinsle
Koopaunars!. Onepanyu
YMHOKEHUS BEKTOPOB.
Hcnonb3oBaHne BEKTOPOB B
OCHOBHBIX 3aKOHaX
€CTECTBEHHOHAYYHBIX
JVCLUIUINH, MpaBuiax
MOCTPOEHUSI ~ TEXHHYECKUX
CXEM M YEPTEKEH.

BexkropsL.
olepanuu.

OIIK-1

CnocobeH pemaTth
3a1aun
npodeccnoHaTbHOM
NESITEIbHOCTH Ha
OCHOBE
UCTOJIb30BaHUS
TCOPCTUUCCKHUX U
MPaKTUYECKUX
OCHOB
€CTECTBEHHBIX U
TCXHUYCCKHX HAYK,
a TaKxe
MaTeMaTU4YCeCKOIro
armrnapara

OIIK-1.1
JemoHcTpupyer
3HaHUE OCHOBHBIX
3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HAYK,
HEOOXOUMBIX ISt
pEILIeHUs TUIIOBBIX
3a1a4y
poheCCHOHATEHOM
JeSITEIIbBHOCTH

OIIK-1.2

Hcnons3yeT 3HaHus
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HayK
JUISL peLIeHUs
CTaHJapTHBIX 3a]a4 B
o0mactu
MIPOMBIIIIJIEHHOTO U
IpaXKAaHCKOTO
CTpOMTENBCTBA
OIIK-1.3

dopmupyer cxemy U
MOCTIEI0BATEIbHOCTD
MIPUMEHEHNS OCHOBHBIX
3aKOHOB
MaTeMaTU4eCKUX u
€CTECTBEHHbIX HayK
JUIs peanuzanuu
MIPOCKTHBIX PEIECHUN B
obsactu

Ompoc,
pelieHne
3ama4y

TECT
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MIPOEKTUPOBAHUS u
SKCIUTyaTaluy  3JIaHHUI
U COOPYKEHUH

i Tema 3. AmnamuTuyeckas

reomerpus. E€ npuMenenune
B MPUHIATHATEHBIX
0COOEHHOCTX
MO/ICJTUPOBAHUS
MaTeMaTUYECKHX,
(GU3NYECKUX M XHUMHUYECKUX
mporieccax,
HpeﬂH%Ha‘IGHHIﬂX
KOHKPETHBIX
TEXHOJIOTMUECKHIX
MTPOIIECCOB.

JUIA

OIIK-1

Cnoco0eH pemiarb
3aa9u
npodeccuoOHATBEHON
NESITEIIbHOCTH Ha
OCHOBE
UCTIOJIb30BAHUS
TEOPETUICCKHUX H
MPAKTHYECKUX
OCHOB
€CTECTBEHHBIX U
TEXHUYECKUX HayK,
a TaKkxe
MaTeMaTUIeCKOTO
ammapara

OIIK-1.1
JemoncTpupyer
3HaHUE OCHOBHBIX
3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HayYK,
HEOOXOIUMBIX IS
peuIeHus: TUITOBBIX
3a1a4y
poheCCHOHANILHOM
JESATEIIBHOCTH
OIIK-1.2

Ucnonb3yet 3HaHUA
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HayK
JUTSL peLIeHUs
CTaHIApTHBIX 3a/1a4 B
o0nactu
IIPOMBIIIJIEHHOTO U
TPaXKAaHCKOTO
CTPOMTENBCTBA
OIlK-1.3

DopmMHUpyET CXEMY U
MIOCJIEIOBATEIBLHOCTD
IIPUMEHEHUS OCHOBHBIX
3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HayK
JUTSL peanu3aiiu
MIPOEKTHBIX PEIICHUI B
obusactu
MIPOEKTUPOBAHUS U
SKCIUTyaTaluu 3JaHul
U COOpPYKEHUHN

Omnpoc,
pelieHne
3aga4

TECT

Tema 4. Teopust npenenos
0CJIEI0BATENLHOCTE u
(GyHKIMIA, €€ MCIIOIb30BAHNE
B OCHOBHBIX  3aKOHaX
JUCIMIUTAH WH)KEHEPHO-
MEXaHMYECKOTO MOJLYJIS.

OIlIK-1

CrnocobeH pemiath
3a71a49u
npodeccHoHaTbHOM
NESITEIbHOCTH Ha
OCHOBE
UCTIOTh30BaAHUS
TCOPCTUUCCKHUX U
MMPAKTUYCCKUX
OCHOB
€CTECTBEHHBIX U
TEXHUYECKUX HayK,

OIIK-1.1
JemoHcTpHUpyeT
3HAHHE OCHOBHBIX
3aKOHOB
MaTEMAaTHYECKUX U
€CTECTBCHHBIX HAYK,
HEOOXOIUMBIX IS
PEIICHUS TUTIOBBIX
3a1a4
npodeccuoHaTbHON
JIEATECILHOCTH
OIIK-1.2
Hcnonw3yeT 3HaHus
OCHOBHBIX 3aKOHOB

Ompoc,
pelieHne
3ama4y

TECT
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a TaKkKe
MaTeMaTu4dYcCKoOro
armapara

MaTEeMaTHYCCKUX U
€CTECTBEHHBIX HaYK
JUTSL peleHust
CTaHJAPTHHIX 3a/1a4 B
obnactu
MIPOMBIIIIJICHHOTO 1
TPaXKAaHCKOTO
CTPOUTENLCTBA
OIIK-1.3

dopmupyer cxemy H
MOCIICIOBATEIHLHOCTD
MIPUMEHEHHUS OCHOBHBIX
3aKOHOB
MaTeMaTHYECKHUX U
€CTECTBEHHBIX HayK
ini peanu3anumn
MPOEKTHBIX PEIICHUN B
obnacTu
MIPOEKTUPOBAHUS Hu
SKCIUTyaTalluy  3JIaHHI
H COOPYKEHUH

tn

Tema 5. HemnpepbIBHOCTE
byHKIHH. [IpouzBoaHast.
[Ipumenenue npoU3BOIHOMN
B paboTax 1o
COBEPIICHCTBOBAHHIO
MPOU3BOJICTBEHHBIX

IpoueccoB C

HCIIOJIB30BAHHUEM
OKCIICPUMCHTAJIbHBIX
JaHHBIX nu PE3YyIbTaTOB
MOOCIIMPOBAHNA.

OIIK-1

CnocoOeH periath
3a/1a91
npodeCCHOHATEHON
JCATCIIPHOCTH HaA
OCHOBE
UCITIOJIb30BAHUSI
TEOPETHUECKHUX U
HPaKTUYECKHX
OCHOB
€CTECCTBCHHbBIX U
TCXHUYCCKHX HAYK,
a TaKkxKe
MaTEeMaTHU4YCCKOIro
ammapara

OIIK-1.1
JemoncTpupyer
3HaHUE OCHOBHBIX
3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HaYK,
HEOOXOIUMBIX IS
peuIeHus: TUITOBBIX
3a1a4y
poheCCHOHAIBHOM
JESATEIIBHOCTH

OIIK-1.2

Ucnosnb3yer 3HaHuA
OCHOBHBIX 3aKOHOB
MaTEeMaTHUYECKUX U
€CTECTBEHHBIX HAYK
JUISL peLIeHUs
CTaHJApTHBIX 3a/1a4 B
obnactu
MIPOMBIILIJIEHHOTO 1
TPaXXAAHCKOTO
CTPOMUTEIBCTBA
OIIK-1.3

dopmupyer cxemy H
MOCJIEJ0BATEIBLHOCTD
IIPUMEHEHHNSI OCHOBHBIX
3aKOHOB
MaTeMaTU4eCKUX u
€CTECTBEHHBIX HayK
UL peanusanuu
IIPOCKTHBIX PELICHUN B

Ompoc,
peleHue
3ajau

TECT
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obnacTu
MPOEKTUPOBAHUSA u
SKCIUTyaTaluy  3JIaHHUI
M COOPYKEHUH

Tema 6. Wurerpansuoe | OIIK-1 OIIK-1.1 Omnpoc, Ttect
HCUHUCIICHHUE u ero | Crnocoben pemars | JeMOHCTpupyer pelieHue
NPUMEHEHUE BO BJIAJACHHUHU 3a1aun 3HAHUE OCHOBHBIX 3aJ1a4
HaBBIKaAMU JIEII0BOI0 . | 3sakoHOB
B3aUMOJICHCTBHSA ¢ | MpodeccHonaLHOM MAaTEMAaTUUYECKUX U
CEPBHCHOM  CIIy00M ¥ | JE€ATEIIBHOCTH Ha
OI_II;HI/IBaHI/II/I peK}(I)MCHZ[aHI/H/I OCHOBE CCTCCTBCHHBIX HaYK’
. yaeToM HEOOXOIUMBIX IS
BKCHCpHMCHTaﬂbHOﬁ pa6OTI>I MCTIONB3OBAHUA peHIeHI/Iﬂ THIOBBIX
TEXHOJIOTHUECKOro  otaeia | TCOPETHICCKUX U 3amaq
HPEIPHUSTHS. MIPAKTUYECKUX POeCCHOHATBHOI
OCHOB eI TeIIbHOCTH
OIIK-1.2
€CTECTBCHHBIX U
Hcnonb3yeT 3HaHus
TCXHUICCKAX HAYK, | cHOBHBIX 3aKOHOB
a TaKxke MaTeMaTHYECKUX U
MaTeMaTHIeCKOTO €CTECTBEHHBIX HAYK
afmapara JUL pCIICHU A
CTaHIApTHHIX 3a/1a4 B
obnactu
MIPOMBIIIIJICHHOTO 1
TPaXKAaHCKOTO
CTPOUTETHCTBA
OIIK-1.3
dopmMupyeT cxemy U
MOCIICIOBATCILHOCTD
MIPUMEHEHUSI OCHOBHBIX
3aKOHOB
MaTeMaTHIECKUX U
€CTECTBEHHBIX HAYK
JUISL peanu3aiuu
MIPOEKTHBIX PELICHUI B
obyacTu
MIPOEKTUPOBAHUS U
SKCIUTyaTaluuy 31aHul
U COOPYKEHUI
Tema 7. ®Oyukuus | OIK-1 OIIK-1.1 Ompoc, Tect
HECKOJIBKUX  MEPEMEHHBIX. | CriocoOeH pemarh HemMoncTpupyer peuienue
HerepHBHOCTB. YacrtHbBIE 3a1a4n 3HAHUE OCHOBHBIX 3a1a4
HpOI/ISBOI[HI)Ie nu o 3aKOHOB
mabdepentmar. npogeccnonaLHoil MaTeMaTHYECKUX U

DKCTpeMyMbl (GYHKIIAA 2-X
MEpEMEHHBIX. YCJOBHBIA U
aOCONIFOTHBI  3KCTPEMYMBI
¢GyHKIIH 2-X TepeMeHHBIX.

ACATCIIBHOCTH Ha
OCHOBC
HCIIOJIb30BaHUA

€CTEeCTBEHHBIX HaYK,
HEOOXOIUMBIX IS
pEIICHHS TUIIOBBIX

Nx NpHUMeHeH e g | TEOPETHYECKUX U 3a71a4
MPUHIATHATEHBIX MIPAKTUIECKIX npoheCcCHOHATEHOM
0COOCHHOCTSIX OCHOB JIEATEIIbHOCTH
MOJEIMPOBAHUS OIIK-1.2
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MaTEMaTHYECCKHUX, €CTECTBEHHBIX U Hcnonb3yer 3HaHuA
(1)I/I3I/I‘IGCKI/IX U XUMHWYCCKUX TeXHUYECKUX Ha}’K, OCHOBHBIX 3aKOHOB
nponeccax, 4 TAKKE MaTEMATUYECKUX U
TIpEAHASHAYCHHBIX AT €CTECTBEHHBIX HAYK
KOHKDPETHBIX MaTeMaTU4ECKOIO JU1 petiers
E;);ﬁ(;ﬁggl;ﬁ{ecmx annapara CTaHJIAPTHBIX 33]1a4 B
obnactu
MPOMBIIIIEHHOTO U
rPaKIaHCKOTO
CTPOMUTEIBCTBA
OIIK-1.3
dopmupyer cxemy H
MOCIEA0BAaTEILHOCTD
MPUMEHEHUS] OCHOBHBIX
3aKOHOB
MaTEeMaTHICCKUX u
€CTECTBECHHBIX HayK
s peanm3annu
MPOEKTHBIX PELICHUN B
ooacTu
IIPOEKTUPOBAHUS u
SKCIUTyaTalluy  3JIaHHI
H COOPYKEHUH
Tema 8. | OIIK-1 OIIK-1.1 Ompoc, Tect
Hubdepennmanbabie CriocobeH pemath JemoncTpupyer peueHue
ypaBHeHust 1-ro  mopsiika. 3a7aun 3HAHUE OCHOBHBIX 3a/1a4
Huddepenimansapie . | 3sakonoB
ypaBHEHUsT 2-TO  TOPSIIKA. PO(hECCHOHATLHOM MATEMATHYCCKHX H
JIuneiinsie maddepenw. | IeITETBHOCTHA HA

VYpaBHeHHs 2-ro TOpsAKa.
JIAY 2-ro mopsiaka ¢ MOCT.
Koappunmenramu.
Hopmainshsie CHCTEMBI
g bepeHITHATbHBIX
ypaBHeHuH. Hcnionp30BaHue
B OCHOBHBIX 3aKOHaX
JVCTIATUTAH WH)KEHEPHO-
MEXaHUYIECKOT'O MOJTYJIS.

OCHOBE
UCIIOJTb30BAHUS
TEOPETUYCCKHUX U
MPAKTHYECKUX
OCHOB
€CTECCTBCHHbIX U
TCXHUUYCCKHUX HAYK,
a TaKkxke
MaTEMaTU4YCCKOT O
ammapara

C€CTCCTBCHHBIX HAYK,

HEOOXOIUMBIX IS
PEIICHUS TUIIOBBIX
3a1a4

poheCCHOHANILHOM

JEATEIbHOCTH
OIIK-1.2

Ucnonb3yer 3HaHUA

OCHOBHBIX 3aKOHOB
MaT€MaTU4YCCKUX U

€CTCCTBCHHBIX HAYK

AJId pCUICHU A

CTaHJAPTHBIX 3a/1a4 B

obactu
MIPOMBIIIICHHOTO U
IPaXKIaHCKOTO
CTPOUTEIHCTBA
OIIK-1.3

dopMHpyET CXEMy H

IOCJICA0OBATCIbHOCTD

IIPUMEHCHUA OCHOBHBIX

3aKOHOB
MaTEMaTHYCCKHUX
CCTCCTBCHHBIX

u

HayK
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JUIA peanuzanuu
MIPOEKTHBIX PEIICHUN B
obyactu
MIPOEKTUPOBAHUS u
SKCIUTyaTalluu  3/1aHui
M COOPYKEHUH

Tema 9. UYucnoseie wu | OIIK-1 OIIK-1.1 Onpoc, Ttect
(yHkuMOHaNBHBIE  PsABL | CrocobeH pemats | JlCMOHCTpHUpYET pelieHne
Hcnons30BaHne B OCHOBHBIX samaun 3HaHUE OCHOBHBIX 3a1a4
3aKOHax JUCLUITIIINH o 3aKOHOB
HWHXCHCPHO-MCXaHUYCCKOI'O HpO(beCCI/IOHaIIBHOI/I MaTreMaTU4YEeCKux u
MOZIYJIS. ACATCIIEHOCTH Ha €CTECTBEHHBIX HayK,
OCHOBE HEOOXOIUMBIX IS
UCII0JIb30BaHHUs PEIICHUS TUTIOBBIX
TEOPETUIECKHUX U 3ama4y
MIPAKTUYECKUX npodeccHoHaNbHOI
OCHOB JESATCIIbHOCTH
OIIK-1.2
€CTECTBEHHBIX U
Hcnonwk3yeT 3HaHUSA
TEXHUHCCKUX HAYK, | ocHOBHBIX 3aKOHOB
a TaK¥Ke MaTeMaTUYECKUX U
MaTeMaTHIECKOTO €CTECTBCHHBIX HAyK
armapara I pCILICHU
CTaHIAPTHBIX 3324 B
obmactu
MIPOMBIIIJICHHOTO U
Tpa)XIaHCKOTO
CTPOHTETHCTBA
OIIK-1.3
dopmupyer cxemy H
MOCJICIOBATEILHOCTD
MIPUMEHECHHS OCHOBHBIX
3aKOHOB
MaTeMaTHYEeCKUX u
€CTCCTBCHHBIX HayK
JUIS peam3anun
MIPOEKTHBIX PEUICHUH B
obnactu
MIPOEKTUPOBAHUS u
SKCIUTyaTaluy  3JIaHHI
U COOPYKEHUI
Tema 10. [Tpeamer | OIIK-1 OIIK-1.1 Ompoc, Tect
TEOpUH BEPOSITHOCTEH. | CriocoGen pemath | Al@MOHCTpHpYeT peueHue
OcHoBHBIE MOHATHA. | 34794y 3HAHUE OCHOBHBIX 3aa4y
OcHOBHBIE TEOpPEeMBl U .. | 3aKOHOB
poheCCHOHATEHON
hopmybl TEOPUH MaTeMaTHYECKUX H
BEPOSTHOCTEH., ACATCIIEHOCTH Ha €CTECTBEHHBIX HAYK,
cd SR HEOOXOIUMBIX JIJISt
HCIIOJIb30BaHUS

MIPUMEHEHUE BO BIIAJICHUU
HaBBIKAMU JIEII0OBOTO
B3aMO/ICHCTBUSA C
CEpBUCHOH CITy’)KOOH W
OIICHUBaHHH

TCOPCTUYCCKUX H
MMPAKTUYCCKUX
OCHOB

pEIIEHHSI TUTIOBBIX
3a1a4
poheCCHOHAILHOM
JESATEIIbHOCTH
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pPeKOMCHAAINU C y4C€TOM

CCTCCTBCHHLIX U

OIIK-1.2

IKCIICPUMECHTATBHOM TeXHHUECKUX Hayk, | VICTIONB3yeT 3HaHMUs
paboThI 2 TAKKE OCHOBHBIX 3aKOHOB
TEXHOJOTHYECKOTO OTHENA |\ oo o MaTeMaTHYECKHUX U
MPEIIPUSTHSL. €CTECTBEHHBIX HayK
afmapara JUTSL PETICHUS
CTaH/IapTHBIX 3a]a4 B
obnactu
MIPOMBIIIJIEHHOTO U
TpaXKIaHCKOTO
CTpOUTENbCTBA
OIIK-1.3
dopmupyer cxemy U
MOCJIEIOBATETLHOCTD
MIPUMEHEHUS OCHOBHBIX
3aKOHOB
MaTeMaTU4YEeCKUX u
€CTECTBEHHBIX HayK
TUIst peanu3aniu
IIPOCKTHBIX PEIICHUN B
obnactu
MIPOEKTUPOBAHHS u
JKCIUTyaTallud  3/aHuil
U COOpYKEHUH
Tema 11. Ilosropnsie | OIIK-1 OIIK-1.1 Ompoc, Tect
HUCITBITAHHA. UX | Cnocoben pemars JeMoHcTpupyer pelieHue
NPUMEHEHHE BO BIAJCHUH | 34 7qqy 3HaHHE OCHOBHBIX 3aja4
HaBbIKaMH JIeJI0BOTO IpodeccHOBATBHO 3aKOHOB
B3aUMOJICHCTBHS C MaTeMaTHYeCKHX U
CEpPBHCHOM  CIyxkO0W © AACATCITLHOCTH Ha €CTECTBEHHBIX HaYK,
OLICHUBAHUU OCHOBC HEOOXOAUMBIX IS
peKkOMeHIauK ¢ yuyeToM | MCIIOJIb30BaHUA peueHns TUIIOBBIX
AKCIIEPUMEHTAIILHOM TEOPETUICCKHUX U 3a1a4
paboTHI IIPAKTHYECKUX npogecCHOHATTBHOM
TEXHOJIOTHYECKOI0 OTACHA | (oo JeSITeTbHOCTH
MIPEATIPUATHS. OIIK-1.2

€CTECTBEHHBIX U
TEXHUYECKUX HayK,
a TaKkxe
MaTEMaTU4YECKOTO
anmnapara

Ucnonb3yer 3HaHUA
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HAYK
JUTSL peleHust
CTaHIApTHBIX 3a/1a4 B
obnactu
MIPOMBILLIJIEHHOTO U
IPaXKAaHCKOTO
CTPOUTENLCTBA
OIIK-1.3
dopmupyeT CXeMy H
[IOCJIEJOBATEILHOCTD
MIPUMEHEHHUS OCHOBHBIX
3aKOHOB
MaTeMaTU4YEeCKUX u
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€CTECTBECHHBIX HayK
IS peanu3anuu
MPOEKTHBIX PEIICHUN B
obnacTu
MIPOEKTUPOBAHUS H
SKCIUTyaTalluy  3IaHHI
U COOPYKEHUI

Tema 12. Cuyuaiinbie
BenuuuHbl. [lpuMenenue
CllyyallHbIX ~BEJIMYUH B
paboTax 1o
COBEPILEHCTBOBAHUIO
MIPOU3BO/ICTBEHHBIX
IIPOLIECCOB C
HCTOJIb30BAHUEM
HKCIIEPUMEHTATBHBIX
JaHHBIX M Pe3yJbTaTOB
MOJIEIIUPOBAHUSI.

OIIK-1
Cnocoben pemathb
3a1aun

npodeccrnoHaTbHOM
NESTeTbHOCTH ~ Ha
OCHOBE
UCTIOJIb30BaHUS
TCOPETHUCCKUX u
MPaKTUYECKUX
OCHOB
€CTECTBEHHBIX u
TCXHUYCCKHUX HAaYK,
a TaKxe
MaTeMaTH4ecKOro
ammapara

OIIK-1.1
JemoncTpupyer
3HaHHE OCHOBHBIX
3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HayYK,
HEOOXOIUMBIX IS
peuIeHus: TUITOBBIX
3a1a4y
poheCCHOHAIBHOM
JESATEIIBHOCTH

OIIK-1.2

Ucnonb3yet 3HaHUA
OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKUX U
€CTECTBEHHBIX HAYK
JUISL pellieHus
CTaHJApTHBIX 3a/1a4 B
o0nactu
MIPOMBIIIJIEHHOTO U
TPaXXAAHCKOTO
CTPOMTENBCTBA
OIlK-1.3

dopmupyeT cxemMy U
MIOCJIEJOBATEIBLHOCTD
IIPUMEHEHNS OCHOBHBIX
3aKOHOB
MaTeMaTU4YeCKUX u
€CTECTBEHHBIX HaYK
JUIS peanuzanuu
IIPOEKTHBIX PEIICHUN B
obusactu
MIPOEKTUPOBAHUS "
SKCIUTyaTalluu  3JaHUi
U COOpPYKEHUHN

Omnpoc,
pelieHne
3aga4

TECT

Jdranbl (OPMHMPOBAHUS KOMIeTeHUHH B mpouecce ocBoeHus OIIOIL

MPsIMO CBSI3aHbI C MECTOM JAUCLUIUIMH B 00pa3oBarenbHOil nporpamme. Kaxapiil stan
(GbopMHpOBaHUS KOMIETEHIMH, XapaKTepU3YeTCs ONpPENENEHHbBIMU 3HAaHUSIMH,
YMEHUSMH W HaBbIKaMM W (WJIH) OMNBITOM MNPOPECCUOHAIBHON JESITENIbHOCTH,
KOTOpBIE OLEHUBAIOTCS B IPOLECCEe TEKYIIEro KOHTPOJISA  yCIEBAaeMOCTH,
IPOMEXXYTOUHOM aTTeCTaly M0 AUCLUUIIIMHE (IIPaKTHUKE) U B MPOLECCE UTOTOBOM
aTTecTaluu.
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Jucnnmmaa «MaTteMaTnka» SBIISIETCS MPOMEXKYTOUYHBIM 3TAllOM KOMILIEKCA
OUCLUIUIMH, B XOJI€ U3YYEHHUS] KOTOPBIX Y CTYJAEHTOB (DOPMHUPYIOTCS KOMIIETEHIIMH
OIIK-1.

®opmupoBanusa komnereHiuu OIIK-1 HauuHaeTcs ¢ U3ydeHus TUCIUILIMHBI B
1 yauebHOM cemecTpe.

3aBepmiaercs pabora 1m0 (GOPMHPOBAHHMIO Yy CTYACHTOB YKa3aHHBIX
KOMIIETEHLIUH B XOJ€ NMPOU3BOACTBEHHON IIPAKTUKHU: MPEIIUIITIOMHON U IMOATOTOBKE
U cJlaye TOCYJapCTBEHHOIO IK3aMEHA.

HroroBas ouenka chpopmupoBanHocTu komrerenunid OIIK-1 onpenensiercs B
IIEpUOJ MOATOTOBKH U CIaYM TOCYJapCTBEHHOIO IK3aMEHA.

B npouecce u3yyeHus AUCHUILIMHBI, KOMIIETEHUMH TaK:xKe (popMuUpyIOTCSH
MOJ3TAIHO.

OcHoBHbIMH 3Tantamu GopmupoBanus OIIK-1 mpu u3ydeHUM AUCUUILIIMHBI
«MaremaTuka» SBIIAETCS IOCIEAOBATEIBHOE U3YUYEHHUE COIEPIKATEIBHO CBI3aHHBIX
MeXIy coOol TeMm ydeOHbIX 3aHATHH. M3ydeHue KakaoW Tembl Mpearnoiaraet
OBJIAJICHHE CTYyJEHTAaMH HEOOXOAUMBIMH  JIECKpUOTOpPaMH  (COCTaBIISIOIIMMHU)
KoMIieTeHIni. JJis OorieHKH ypoBHS CHOPMHUPOBAHHOCTH KOMIIETEHITUN B TPOIECCE
W3YYEHHs JHUCLMIUIMHBI IPEIyCMOTPEHO IMPOBEICHHE TEKYIIEro  KOHTPOJIA
YCIEBAEMOCTH IO TeMaM (pa3jesiaM) AUCHUIUIMHBI U TPOMEKYTOUHOM aTTeCTAllMH 110
TUCHUIUIMHE — 3a4€T U K3aMEH.

8.2. KonTposabHbIe 3aJaHUsi U MaTepHaJbl, HEOOXOAMMBbIE JJIs1 OLUECHKH
3HAHWH, YMECHUI ¥ HABBIKOB U (WJIH) ONBITA AeATEJbHOCTH, XaPAKTEPHU3YOIIHUX
Tanbl (POPMHUPOBAHUA KOMIIETCEHUHMH B Ipoluecce OCBOCHUSI 00pa30BaTe/IbHOM
NporpamMMmsl

8.2.1. KonTpoJsbHbIe BONpOChl MO TemMaM (pas3gesaM) JJs Ompoca Ha
3aHATHAX

Tewma (pazmen) Bomnpocst

Tema 1. Jluneiinas anrebpa Uto Ha3bIBaeTCs  OMNPENETUTEIEM  BTOPOrO, TPEThEro, N-ro
U UCITIOJIB30BaHUEC OCHOBHBIX HOp}I[[KOB?

3aKOHOB JUCHHUTIINH Ha3zoBute 0CHOBHBIE CBOMCTBA ONPEACIIUTEIEH.
HHKCHCPHO-MCXAHUICCKOTO Uro Ha3bplBaeTCs MHHOPOM, aireOpandyeckuM  JIOMOJIHEHHEM
MOZYJIS.

3JIEMEHTA ONPEICIIUTEIIS?

Hanummre dopmynsr  Kpamepa pemnieHus CHUCTEMbl ITHHEHHBIX
ypaBHEHHUH. B Kakux ciydasx uX MOXHO HCTIOJIb30BaTh?

HazoBute cxeMy pelieHusi CUCTEMbl JTUHEWHBIX ypaBHEHUH IO
Merony ["aycca.

UTto Ha3bIBaETCS MATPULIECH?

Kaxk onpenensitorcst oOCHOBHBIC IEHCTBHSI HaJl MATPUIIAMU?

Kakast marpumia Ha3pIBaeTCsi OOpPAaTHOM MO OTHOIIEHHUIO K JaHHOM
Matpuue? Kak HaiiTu maTpuily, 0OpaTHYIO JaHHOW?

Urto Ha3bIBaeTcs paHroM MaTpuilbsl? Kak HailTu panr MaTpuisl?

Cdhopmynupyiite Teopemy Kponekepa-Kaneniu.

Onumure MaTPUYHBIA  CIIOCOO pEIIeHUs] CHCTEMbl JIMHEHHBIX
YpaBHCHUM.
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KakoBa reomerpuueckas JIMHEVHBIX

YPaBHEHU U HEPABEHCTB?

UHTEPIIPETALAS  CUCTEM

Tema 2. Bekropsbr.
JIuHelinble omnepanuu.
Koopaunatsr. Onepauuu
YMHOKEHUS BEKTOPOB.

Hcnonbs3oBaHue BEKTOPOB B

Kaxkue BenmranHbI Ha3bIBAIOTCS CKATSIPHBIMU ? BEKTOPHBIMU ?

Kaxkue BekTOopbl Ha3bIBAIOTCS KOJUTMHEAPHBIMU?

Kakue nBa BekTOpa Ha3bIBAIOTCS PaBHBIMU?

Kak cnoxuts n1Ba Bektopa? Kak, ux Beiuects?

Kaxk HaliTu KOOpAMHATEI BEKTOPA IO KOOPAMHATAM TOYEK €ro Hayayia

OCHOBHBIX 3aKOHax u KOHHa?
€CTCCTBCHHOHAYYHBIX
J— e HazoBute [paBHia CIOXKEHUA, BbIYHTAHUS BEKTOPOB, 32/laHHbIX B
MOCTPOCHUS  TEXHUUECKHX KoopauHaTHOU dopme. Kak yMHOKUTH BEKTOp Ha cKasp?
CXEM H uepTesKeii. Kaxkue BenmrmunHbI Ha3bIBAIOTCS CKATSIPHBIMH ? BEKTOPHBIMU ?
Kaxkue BekTOpbl Ha3bIBAIOTCS KOJUTMHEAPHBIMU?
Kaxkue nBa BekTOpa Ha3bIBAIOTCS PaBHBIMU?
Kak cnoxuts 1Ba BekTopa? Kak, ux Beiuectsb?
Kaxk HaliTu KOOpAMHATEI BEKTOPA 10 KOOpAMHATAM TOYEK €ro Hadayia
U KoHIIa?
HazoBuTe mpaBmiia ciokeHHsI, BHIYUTAHUSI BEKTOPOB, 3aJaHHBIX B
KoopauHaTHOU dopMme. Kak yMHOXKUTH BEKTOp Ha cKaysp?
JlaliTe ompenelieHUE CKaJsIPHOIO0 MPOU3BEACHUSA JBYX BEKTOPOB.
[lepeuncnute OCHOBHBIE CBOMCTBA CKAJISIPHOTO IPOU3BEICHUSI.
Kak HailTm cKaJsipHOE TNPOM3BEACHUE [JBYX BEKTOPOB IO HX
KoopJauHaTam?
Hamummre ¢opmysy Ass onpeneneHns yriia MexIy IByMsl BEeKTOpaMH
Hamumwre  ycimosust: KOJUIMHEAPHOCTH IByX  BEKTOpPOB; 50,6
HNCPHNCHANKYJIAPHOCTH
Tema 3. Awnanutuyeckas Jaiite ompeneneHue MPSMOYTOJbHOM — JIEKApPTOBOM  CUCTEMBI
reomerpus. E€ npuMenenne | KOOpAUHAT.
B HPHUHLUITHAIBHBIX Hanumure gopmymny s HaXOXKIIEHUS PACCTOSHUS MEXKAY ABYMS
0COOCHHOCTSIX TOYKAMMU.
MOACIUPOBaHUA Hanummure Qopmynsl A omnpenesneHus KOOPAWHAT TOYKH U
MaTeMaTHICCKUX, JIeJSIIEeN TaHHBIM OTPE30K; B JAHHOM OTHOLLICHUHU.
(usniecKkux M XHMHYECKHX Hamummre  ¢GopMyisl, IpeoOpa3oBaHHs KOOPAMHAT: a) IpU
fiporicccax, NapauIebHOM TIEPEHOCE CUCTEMBI KOOPIMHAT; 0) INpPH IOBOPOTE
TPE/HAHAACHHBIX P crcremsr KOOpPJIMHAT.
KOHKPCETHBIX Hanummre ypaBHEHHS NMPsIMOM: a) ¢ YIIIOBBIM KO3 QuuueHToM; 0)
TEXHOJIOTHYECCKUX 2
TOTIECCOB. MPOXOJAIe Yepe3 NaHHYI0 TOYKY B JaHHOM HAIlpaBlICHUU; B)

MPOXOSIICH uepe3 1Be JaHHbIE TOUKHU; I') B OTPE3KaxX».

Kak HaiiTu KoOpIMHATHI TOYKH MEPECEUCHUS JBYX MPSIMBIX?

Hamummre ¢opmyny s ompeneneHuss yria MeXAy JAByMs
MIPSIMBIMH.

KaxoBbl ycnoBHs MapajijieIbHOCTH U NEPIEHAUKYJISIPHOCTU JIBYX
MPSMBIX ?

CdhopmynupyiiTe onpeeeHne OKpyKHOCTH.

1. Hanummure ypaBHEHHE OKPYXHOCTH C IIECHTPOM B JIFOOOM TOYKE
mI0cKOCTH X(Oy; C IIGHTPOM B Hayaje KOOpAUHAT.

Jaiite onpenenenue sunca. Hanummre kaHOHUYECKOe ypaBHEHUE
JJIJIUIICA.

[aiite onpenenenue sinunca. Hanummre KaHOHUYECKOE YpaBHEHUE
JJIJIUIICA.

Uto HaspIBaeTcs SKcHeHTpucuTeToM djummnca? Kak m3mensercs dopma
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3JUTUIICA C U3MEHEHHEeM 3KcueHTpucuteTa ot 0 10 1?
[Haiite ompenenenue runep6oibl. Hamummre KaHOHWYECKOE ypaBHEHHE
TUIEepOOITBL.

Tema 4. Teopus mpenenos
MIOCIIEAOBATENIEHOCTEN 51
(GyHKIMIA, €€ UCTIOIB30BaHHE
B OCHOBHBIX  3aKOHax
JUCIMILIMH UHIKEHEPHO-
MEXaHUYECKOTO MOJIYJIS.

Cdhopmynupyiite onpeaeneHne NOHATUS QyHKINY.

Uro Ha3bIBaeTCs OONACTBIO OmperesieHuss (QYHKIMH? 00JIacThiO
H3MeHEeHUs QyHKIMU?

[lepeuncnnre OCHOBHBIE 3J€MEHTAapHbBIE
OCHOBHBIE CBOICTBA.

Kakue ¢ynkmm
MIPUMEPBI.

Uro Ha3bIBaeTCs NMPEAEIOM YUCIOBOM MOCIEI0BATENBHOCTH?

Cdhopmynupyiite onpenenenue npejena GyHKINU.

HazoBute ocHOBHBIE CBOICTBA MIPEIEIOB (DyHKIIHIA.

Kakas ¢yHkuus HaspiBaeTcs OECKOHEYHO Majoi? OECKOHEYHO
O0bII0N?

HazoBure cBoiicTBa 6€CKOHEYHO MabIX (DYHKIIHH.

Hanwummre ¢popMysibl IEpBOro ¥ BTOPOTo 3aMe4aTeNIbHbIX MPEIEIOB.

Kaxue nmorapugmbl Ha3bIBaIOTCS HATYPaAJIbHBIMU?

JlaiiTe onpeneneHns OJHOCTOPOHHUX MPeIEIoB (GYHKIUHU B TOUKE.

¢ynkuuu. HazoBure mx

Ha3bIBaIOTCA BHGMGHTaprIMI/I? HpI/IBGI[I/ITe

Tema 5. HenpepsiBHOCTH

Kakas ¢pyHKuus Ha3bpIBaeTCSA HENIPEPHIBHOM B TOUKe? Ha MHTEpBasie?

hyHKITIH. [IponsBoaHas. Kaxkast Touka Ha3pIBaeTCsI TOUKOM pa3phiBa MEpBOTo pojia? BTOPOro poaa’?
IIpumeHeHne Npou3BOAHOU [lepeuunciinte OCHOBHBIC CBOMCTBA HEMPEPHIBHBIX Ha OTpe3Ke (yHKIUH.
B paborax 1o Urto Ha3bIBaeTCs MPOU3BOIHON PyHKIMU?
COBEPILECHCTBOBAHUIO
MIPOU3BOACTBEHHEIX KakoB reomerpuueckuii, PU3NIECKUil CMBICI TIPOU3BOTHON?
HPOLIECCOB c
HUCIOIb30BAHUEM Kak  B3auMoCBs3aHbI ~ HEMpPEpPHIBHOCTh  (QYHKIMH U €e
SKCIICPUMCHTAIIBHbIX muddepeHIHpyeMocTh B TOUKe?
AQHHBIX M PE3yJIbTATOB Hamummre ocHOBHBIE MpaBuiia AugGpepeHupoBanust (yHKIIHA.
MOJICTTHPOBAHHA. Hanumuire (hopmyIbl g depeHpoBaHus OCHOBHBIX
ANIEMEHTAPHBIX (PYHKIIHIA
KakoB reomerpudeckuii cMbIch auddepennnana GyHKIum.
[lepeuncnure ocHOBHBIE cBOWCTBA Au(depeHinana pyHKIHH.
Hanummre ¢opmyity, MO3BOJSIONIYI0 HAaXOAWUTH MPHOIMKEHHOE
3HaueHue PYHKIMH MU nomolu ee nuddepeHiuana.
Kak HaliTu npou3BOIHYIO BTOPOIO, TPETHETO, N-T'0 MOPSAIKOB?
Kakas kpuBast Ha3bIBa€TCsl BBIITYKJION? BOTHYTOM?
Kak HaliTu MHTepBabl BHITYKIOCTH U BOTHYTOCTH KPUBOI?
ChopmynupyiiTe JOCTATOYHBIA TPU3HAK CYIIECTBOBAHUS TOYKH
neperuda KpuBoH.
Uro nHa3bpIBaeTCS acHMIITOTOM KpuBoii? Kak HaWTH BepTHUKaJIbHBIE H
HaKJIOHHBIE ACUMIITOTEI?
HasoBute CXEMY UCCJICOOBaHMA beHKLII/II/I " IIOCTPOCHUA €€ Fpad)I/IKa.
Tema 6. WurerpansHoe CdhopmynupyiiTe onpeseneHne nepBooOpa3Hoii (GyHKIHH.
HCUYHCIICHUE u ero Uro Ha3bpIBa€TCsl HEONPENEICHHBIM HMHTErpajioM OT JIaHHOM:

NPUMEHEHUE BO BIAJECHUU
HaBBIKAMU JIEJI0BOTO
B3aUMOJICHCTBUS C
CepBUCHOM  ciayx0old u
OLICHUBAaHNHU PEKOMEHIALNH
c y4eToM

byHkmn?
Ilepeuncnure OCHOBHBIE CBOMCTBA HEOIPEAECICHHOTO HHTETPAIA.
Hanwummre hopMysibl TaOaMIIbI OCHOBHBIX MHTETPAJIOB.
B 4yem cymHoCTh METO/1a MHTETPUPOBAHUS 3aMEHON IEPEMEHHOI?
Hamummre  ¢opmyidy ~— MHTErpupoBaHuMs 1O YacTsM B
HEONPEACICHHOM HHTErpae.
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5KCIIEPUMEHTANILHON paboThI Ha3zoBure 3amauu, mnpuBOAsIIME K TOHSATUIO OINPEAEIECHHOTO
TEXHOJIOINYCCKOI'O oTaciia HHTEeTpaia.
HPEANPUATHA. Hanwummre nHTErpaibHylo cymMmmy i GyHKIMK — y=f(X) Ha OTpe3ke
[a; B].
Urto Ha3bIBaeTCs OMPEIEICHHBIM HHTETpajioM OoT (pyHKIUU y=f(x) Ha
otpeske [a;b]?
Hanummre dhopMyiny HHTETprpOBaHUS 110 YaCTSM B ONPEACIEHHOM
UHTEerpaJe.
Kak BbuucianTh 00beM Tena, 00pa30BAaHHOTO BpAIICHUEM IJIOCKOU
¢burypsl Bokpyr ocu Ox? ocu Oy?
[aiite ompenencHue HECOOCTBEHHOTO HMHTErpania ¢ OECKOHEUHBIMU
npeacjiaMu HHTCTPHUPOBAHUA.
ChopmynupyiiTe MOHATHE HECOOCTBEHHOTO WHTETpana OT Pa3phIBHOM
GyHKIHH.
Tema 7. Oynkrums | Jlalite onpenenenne GyHKIMK IBYX HE3aBUCUMBIX MTEPEMEHHBIX.
HECKOJIBKUX NEPEMCHHBIX. HpHBeIII/ITe IMPUMCPHIL.
HenpepsiBrocts.  YacTHbIe | Yro HasbIBaeTCsA 00JACTHIO ONMpeneaeHns GpyHKINK IBYX HE3aBUCHMBIX
HPOU3BONIHBIC 1| mepemennbix? KakoBo reomerpudeckoe m3oOpakeHne (DyHKIHUU IBYX
nuddepeHman.

OKcTpeMyMbl QYHKLIUH 2-X
MIEPEMEHHBIX. Y CIOBHBIM U
aOCONIOTHBI  DKCTPEMYMBI
(YHKIMU 2-X TEPEMEHHBIX.

MePEMEHHBIX ?

Uro Ha3bIBaeTCs YaCTHBIM U TIOJHBIM MpHpaIieHneM (QyHKIUU ABYX
HE3aBUCUMBIX IEPEMEHHBIX ?

Cdhopmynupytite onpeseneHue npeeia GyHKIUN IBYX MePEeMEHHbIX.

Kakas ¢pyHKIMs Ha3bpIBaeTCSl HEIPEPHIBHOM B Touke? U obnactu?

Nx MIPUMEHEHUE B N

NPHHIHTHATHHBIX Jlaiite omnpeneneHUE 4YacTHBIX IIPOM3BOJHBIX IEPBOrO  MOPSAIKA
0COBGEHHOCTSIX ¢byHKUMH 1ByX nepeMeHHbIX. KakoB UX reoMeTpudeckuii cmbici?
MOJIEJIUPOBAHUS Yro Ha3pIBaeTCs MOIHBIM AuddepeHranoM GyHKINH IBYX HePEeMEHHBIX ?
MaTeMaTHIECKHX, Kak HailTu yacTHbIE MPOU3BOJHBIE BTOPOTO MOPAIKa (PYHKIUH JIBYX
(GU3MYIECKNX U XUMHYECKHX | NMEPEMEHHBIX?

nporueccax, Uro sBIsieTcs HEOOXOIUMBIM YCIOBHEM IKCTpeMyMa (DYHKIUH JBYX
npeaHa3Ha4YCHHbIX JUIA HepeMeHHBIX?

KOHKPETHBIX Cdopmynupyiite JOCTaTOYHBIM MPU3HAK AKCTPEMyMa-(PyHKIMU IBYX
TCXHOJIOTUYCCKUX HepeMeHHBIX.

HPOLIECCOB.

Tema 8. | Uro Ha3wiBaeTcs qudQepeHraIbHpIM ypaBHEHHEM?

Huddepennpanbasie Uro Ha3bIBaeTcsl 00IIKM perieHueM auddepeHuaibHOro ypaBHeH s ?
ypaBHeHHS 1-TO  MOPSAKA. | yaCTHBIM peleHreM?

Huddepenumansrbie Kaxos F€OMETPUYECKHI CMBICII YacTHOI'O peleHus
YPaBHEHUS  2-TO  NOPANKA. | 1y (hepeHIMAIBHOTO YPABHEHH S IePBOro MopsiaKa?

Jluneiinbic Aupdepent, [IpuBenute IIPUMEPBI T depeHIanbHbIX YpaBHEHHUI c

YpaBHeHUs 2-TO TOPSIKA.
JIAY 2-ro mopsaka ¢ MOCT.
Koappuunenramu.
HopmainbHsie CHCTEMBI
T QepeHInATEHBIX
ypaBHeHu#. cnonb3oBaHue
B OCHOBHBIX 3aKOHaX
JCTIATUTAH WH)XEHEPHO-
MEXaHUYIECKOTO MOJTYJIS.

pa3AeAIOIKUMUCS TEPEMEHHBIMU
Kaxoe nuddepennmanbHoe ypaBHeHHE EPBOTO MOPsIIKA HA3bIBAETCS
AuHeHHbIM? ypaBHeHUueM bepHyu? Ykaxure cocol ux pereHuu
Kaxoe ypaBHeHne Ha3bIBaeTCs TUHEHHBIM AU PepeHInaTbHbIM
ypaBHEHHEM BTOPOTO MOpsiika?

Kakoe ypaBHeHHE Ha3bIBa€TCs XapaKTEPUCTUUECKUM AJIs1 OJJHOPOAHOTO
i QepeHInaIbHOTO YPaBHEHUS BTOPOTO MOpsiIKa?

.Kakoii Bun umeer obiuee pemeHre 0 JHOpOAHOro AuddepeHnnanbHOro
yYpaBHEHHS BTOPOTO MOPSAKA B 3aBUCUMOCTH OT TUCKPUMHUHAHTA
XapaKTePUCTUUYECKOIO YpaBHEHUs?

Kak naiitu ob1iee pernienne oTHOpOAHOTO A PepeHInaTbHOTO
YPaBHEHMsI BTOPOI'O NOPs/IKa € MOCTOSIHHBIMU K03 purimeHramu?
Kakoit BuJ1 MMeeT yacTHOE pelieHrne HeOTHOPOIHOTO
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Qg QepeHINaIbHOTO YpaBHEHHS BTOPOTO MOPSAIKA C TOCTOSTHHBIMU
Koa¢duLIeHTaMH, €CIH €ro MpaBasi 4acTh €CTh MHOTOWJIEH?

Tema 9. UYwuciaoBple u
(YHKIMOHANIBHBIE  PSIIBL.
Hcnonb30Banue B OCHOBHBIX
3aKOHaX JUCUMILIAH
HWHXCHCPHO-MCXaHUYCCKOI'O
MOJTYJIS.

UTo Ha3bIBACTCS YUCIOBBIM PSAIOM?

Urto Ha3bIBaeTCS N-M YACTUYHONW CYMMOM YHCIIOBOTO psifa?

Kaxkoii unciioBo# psii Ha3bIBaeTCs CXOAAIIUMCS?

Uro sBiIsieTCsl HEOOXOIUMBIM YCIIOBUEM CXOAMMOCTH YHCIOBOTO psiia?
Ha3zoBure pocraTtouHble NpPU3HAKA CXOJUMOCTH, OCHOBaHHBIE Ha
CpPaBHEHUU PSJIOB.

HazoBure npusnak /lanamOepa cX0qMMOCTH PSIOB.

B uem cocTout nHTErpanbHblil npuzHak cxonumoctu Komm?

Kaxkue psnpl Ha3bIBatoTCs 3Hakouepeayomumucs? [lpusenure
TIPUMEDHI.

Chopmynupyiite npusnak JIeiiOHUIIA CXOAUMOCTH
3HAKOUYEPEYIOIIMNXCS PSIAOB.

Kakwue 3Hakouepenyromumecs psasl Ha3bIBAIOTCS a0COTIOTHO
CXOJISIIIUMUCS? YCIIOBHO CXOISAIIAMUCS?

Jlaiite onpeneneHue CTENEHHOTO psiia M 0OJACTH €ro CXOAUMOCTH.
Kaxk HaiiT 0671aCTh CXOIMMOCTH CTEJICHHOTO psija’?

MosxHo 11 TouweHHO TudepeHITupoBaTh UM HHTETPUPOBATH
CTETNIeHHOM psn?

3anuiuTe pa3nokKeHHe B CTENEeHHOW psaa (yHKIUN e*, sinx, COsx,
(1+x)™, In(l+x).

Kak obecnieunBaetcs TpeOyemasi TOUHOCTh IPU MPUMEHEHUN
CTEMEHHBIX PSAIOB B TPUOIMKEHHBIX BHIYUCICHUIX ?

Tema 10. IIpeamet Teopun
BeposaTHOCTENH. OCHOBHBIE
TIOHSATHS. OcHOBHBIE
TeopeMbl U (HOpMYJIBI
TEOPUH BEPOATHOCTEM., €€
MIPUMEHEHHKE BO BIAJCHUN
HaBBIKAMH JIEIIOBOTO
B3aUMOJECHCTBUSA C
CepBUCHON  CITy’)KOOH U
OILICHUBAHUU
PEKOMEHIALUU C YYETOM
3KCHEPUMEHTAIBHOU
paboThI
TEXHOJIOTHYECKOTO OT/IeNa
MIPEIIPUSTHSL.

HazoBure kitaccuueckoe oInpeieeHue BEpOSTHOCTH, IPUMEPHI.
Hamumure ocHOBHBIE (POpMYITBI KOMOMHATOPUKH.

Kaxkue neiictBus HaJl COOBITUSAMH BBI 3HAETE?

Uto Takoe reomeTpuyecKasi BEpOATHOCTh?

Yro Takoe nmosaHas rpymnmna coobtuit? IlpuBeanure npuMepsl.

Kaxkue coObITHs Ha3bIBAIOTCS IPOTUBOMNOI0KHBIMU, HE3ABUCUMBIMU ?
Kakue Teopembl yMHOKEHHS BEpOSATHOCTEN BblI 3HaeTe? [IpuBenure
MIPUMEDBI.

Kaxkue Teopemsl ciioxeHust BepoaTHOCTEN Bbl 3HaeTe? [Ipumepsl.
Hamumure acumnrotudeckyto popmyiy Ilyaccona.

Hanumure hopmyiy MOIHOM BEpOSTHOCTH.

UTo BBl HOHMMAETE IO/]T YCIOBHON BEPOSITHOCTHIO?

Hamummre ¢opMmyiny BepoSTHOCTH TOSIBIEHHS XOTS Obl OJHOTO
COOBITHSI.

UYTo BBl IOHUMAETE 110] BEPOSITHOCTHIO TUIIOTES?

Hamumure hopmyny baiieca.

Tema 11. IloBTopHBIE
HCTIBITAHUA. Nx
IIPUMEHEHNE BO BJIaJICHUU
HaBbIKaMU JI€JI0BOTO
B3aUMOJICHCTBUS c
CepBUCHOHM CIyO00H u

Hanwmmre dopmyny bepaymm.
Hanwmmre acumnrotrueckyro ¢popmyiy Ilyaccona.
Hanwumure nokansHyto Teopemy Jlamnaca.

Hanumure nunrerpansHyo teopeMy Jlamaca.

Uto Takoe HaUBEPOSATHEHIIICE YUCIIO MTOSBICHUN COOBITHS B
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OLIEHUBaHUU HE3aBUCHUMBIX UCIIBITAHUAX ?

PEKOMEHIallUA C y4ETOM .
SKCTIEPUMEHTATBHOT Yro Takoe BEPOATHOCTb OTKIOHEHHs OTHOCHTENILHOH 4aCTOThI OT
paGoThi IIOCTOSIHHOM BEPOSITHOCTH B HE3aBUCUMBIX MCIIBITAHUIX?
TEXHOJIOTMYECKOr0 OTAeIa

PEIIPUSTHSL.

Tema 12. Cayuaiiasle | Uto Takoe cinydaiinasg BenuunHa? [IpuBennure npumepsl.
BenuuuHbl. lIpuMenenue | HazoBuTe BUIBI ClTydaliHBIX BEJIMYHUH.

CIy4alHbIX BeIWYMH B | Hammmmre 3akoH pacnpeneneHus BEposTHOCTEH 11.C.B.

paboTax no | Yto Takoe OMHOMHANILHOE pacTpeseneHne?
COBEPIIICHCTBOBAHUIO Hanummure 3akoH pacnpenenenus [lyaccona.

IIPOU3BOJICTBEHHBIX Yro Takoe MaTeMaTHYECKOE OKUAaHUE?

MPOIIECCOB ¢ | Uro takoe aucnepcusi?

HCIIOJIb30BAHUEM Yro Takoe moza?

AKCIEPUMEHTATIBHBIX Hanmmmre ocHOBHBIE 3aKOHBI pacIpeiesIEHNs] HENTPEPBIBHOM C.B.
JAHHBIX M pe3yabTaToB | UTO Takoe INIOTHOCTH PaCIpeNeIeH s BEPOSITHOCTEN H.C.B.
MOJIEITMPOBAHUSI. HasoBuTte uncnoBeie XapaKTEPUCTHKH H.C.B.

IIxaJjia oeHUBAHHUSA OTBETOB HA BONIPOCHI

[IIxanma oreHMBaHUS

Kpurepuu onienuBanus

OOyuaromuiics TIy00KO U COAEpIKATeNbHO PACKPBIBAET OTBET Ha

«OTImH4HO» KKl TEOPETUYECKUHM BOIIPOC, HE IONMYCTUB OUOO0K. OTBET HOCUT
pa3BEPHYTHIN U MCUEPIIBIBAIOLIUI XapaKTep.
OOyuaromuiics B LIEJIOM PACKPBIBAET TEOPETUUYECKHE BOIIPOCHI,
«Xopor1io» OJTHAKO OTBET XOTs Obl HA OJMH M3 HUX HE HOCHUT Pa3BEPHYTOTrO H

MCUEPIIBIBAIOIIETO XapaKTepa.

((YJIOBJ'IeTBOpI/ITeJ'II)HO»

OOyuaromuiics B IIEJIOM PacKpbIBAeT TEOPETUUYECKHE BOMPOCHI U
JIOTyCKaeT  psAl ~ HETOYHOCTEH,  (parMEHTapHO  pacKpbIBaeT
COJIEp’)KaHNE TEOPETUYECKUX BOIPOCOB MM UX PACKPBIBAET
COJEPKATENbHO, HO IOIYCKasl 3HAUYUTEIbHbIC HETOYHOCTH.

«HeynoBieTBopUTENBHO

OOyJarommiicss He 3HAeT OTBETOB HA MOCTABJIECHHBIE TEOPETUICCKUE
BOIIPOCHI.

8.2.2. TeMbI 1J151 TOKJIA10B

[TpousBoanbie 1 MU PepeHITHATIBI BHICIITUX MTOPSIKOB.

HecoOcTBeHHBIE HHTCTPAJIbI C OECKOHEUYHBIMH npeaciaMu 1 OT HCOTPAHUYCHHBIX

1.
2. JIunenHble OnepaTopsl U AEHCTBUS HaJ HUMM.
3. DKBHUBaJICHTHbIEC (QYHKIUH.
4. Ilpsimas U IJIOCKOCTh B MPOCTPAHCTBE.
5.
(GyHKIIHIA, ©X OCHOBHBIE CBOMCTBA.
6. IIpousBoaHas 10 HAPABICHUIO
7.

F€OM€TpI/I"IeCKI/I€ N MCXAaHHUYCCKHC IIPUIIOKCHUA KPATHBIX, KpHBOHHHeﬁHBIX )41

MMOBEPXHOCTHBIX UHTETPAJIOB.

8. HaxoxkneHwne moreHimania.

9. TlonsTHe 0 KpaeBbIX 3aa4ax ISl MU hepeHInAIbHBIX YpaBHECHUH.
10.YpaBHeHuUs ¢ MpaBoi 4acThIO CIIEIIMATILHOTO BU/IA.
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IIxana oneHNBaHUA

[IIxama orteHMBaHUS

Kpurepuu onennBanus

OOyuaromuiics r1y0OKO W COAEP)KATENbHO PACKPHIBAET TEMY

«OTnUYHO» JIOKJIaja, He AOMyCTUB OMOOK. OTBET HOCUT pa3BEPHYTHIM U
VCYEPIBIBAOIINN XapaKTep.
OOyuaroluiics B 1IeIOM PacKpbIBaeT TEMY JOKJIAAa, OJHAKO OTBET
«Xoporo» XO0Ts OBl Ha OIMH U3 HUX HE HOCUT Pa3BEPHYTOI'0 U UCUEPIBIBAOLIETO

XapaKkTepa.

«y,I[OBJ'ICTBOpI/ITeJ'IBHO»

OOyuaromuiicst B 11JIOM pacKpblBaeT TeMY JOKJIaJa U JIOIyCKaeT
psaI  HETO4YHOCTeH, (parMeHTapHO  pacKphIBAaeT  COAEpIKaHUE
TEOPETHUYECKUX BOIMPOCOB WJIM UX PACKPBIBAET COJEPKATEIHHO, HO
JIOTTYCKasl 3HAYUTENIbHbIE HETOUHOCTH.

«Hey,[[OBJ'IeTBOpI/ITeJ'IBHO»

OOyyaronuiicst He Bia/ieeT BBIOPAaHHOHN TeMOi

8.2.3. OueHo4YHbIE CPEACTBA OCTATOYHBIX 3HAHUI (TECT)

1. IIpousBeneHue A= B JIBYX KBaJIpaTHbIX MaTPHI]

=1 2«14,‘3 o< 3 4w
Ae® ﬁ7 {  PpaBHO...
e 5
® & " 27 & 7114
§137 8 ¢ f1 '
.7 - - 4@ i
NI R
i oy 27 12 -~
ya "7
?)
[ =
® S5-
3 2 1 1
2. OHpGI[eJ'II/ITeJ'IB~1 41 aBEH...
1 8 3
1) -6 2)-16 3)6 4) 14 5)
16
23 24
. - o ] -
3. OOparHoi MaTpuleH Jj1sl JAaHHOW MaTpPUILbI @ 3.  SBISETCS
MaTpuLa... _ - « .
&3 24 a2 &3 24 ¥ 24
34 ;
Ba, - Eﬁﬁﬁ Ba
1) qua 3 34, 2)q 3) %,

28




29



£3 24

P L=
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Xy z®
4. Cucrema \';2xy z®3 1MeeT. ..
"“3x y 4z @ 3.

1) ogHo pemienue  2) aBa penieHust  3) HE UMEET PEIICHUMA
4) MHOXXECTBO peIlIEeHUH  5) Tpu perieHus

=2x 7y @ §,
5. PeweHuem cncteMbl Gy 5y @ 8. ABIACTCSH Napa...
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8. Jlana marpuia EE 3 7 10 p
A33 . O]‘[pI/I k .
1)-1 2)2 31 40 5)-2
& 3 14
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9. [lana matpura & 2 6 o= Torma cymma 3JIEMEHTOB,
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PaCIOOKEHHBIX  HA TJIABHOW JUArOHAJIM 3TOW MaTPULIbl, paBHA. ..
1)-5 2)5 3) 13 4) -7 5) 10

10. Cymma xoopaunat Bektopa AC tpeyronsHuka ABC: AB={2; 3; -1}
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BC={-1;2;2} paBHa
-2, 2)0;, 3)3;, 47, 5)-L
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11. Bexropsl a={2—v ;—1;3+v } u b={1;2 v ; 2} opTOrOHaIBLHBI, ECIH YUCIIO
v PpaBHO:
-2, 2)0; 3)6; 4)8 54
12. CkanspHoe nmpou3BegeHUE BeKTOpoB, a = {2; 3; -1; 1; 0} b= {0; —1; 2; 2;
1} 3agaHHBIX B OPTOHOPMHUPOBAHHOM 0a3uce pPaBHO:
H-2;, 2)-3; 3)0;, 4)1;, 5) 4.
13. Vron mexnay Bektopamu a={—1;—1; 0} u b={1; 0; 1} paBen
1) 30mm; 2) arccos0,75;  3) 60mm; 4) 120mm; 5) 45,
14. VYpaBuenue npsmoii, npoxopsiieit uepe3 Touku A(2; 0; 1) u B(—1; 1; -3),

HUMCCT BUA:

x2 z3 2) x 2 z3
) o) %3 ) X2 gy 23, 3
3 1 4 o 4
-5 ® 1 3 1
Trer e
3 1 4. - ~
nl et el NX2 g V gi3
31 4 3 1 4
15. YpaBHeHue npsamoil, 300pa)KEHHON Ha PUCYHKE
yh
HMMEET BU/I. ..

1)3x+2y=6, 2)2:::+3y=6, 3)3I+2}a‘=1_ 4)2x+3y=1.

b b

A(5,6) u B(-2,5). Torna

>

16. [laHbl 1BE CMEXHbIC BEPIIMHBI KBajapaTa
IJIOIIAb ATOrO KBaJpaTa paBHa...

D50 2)410  3) 450 4)10

17. Toukoii mepeceyeHust MI0CKOCTH 2x3y, 26 @0 cocpro OY

ABJISETCA ...
1) C(0:3;0) 2) B(0;2;0) 3) D(0;1;3) 4) A(0;2;0)

18. VYcraHoBuUTE COOTBETCTBHE MEXKY YPABHEHUSAMM INIOCKOCTH U TOYKAMH,
KOTOpBIE JIEXKAT B ATUX IIJIOCKOCTAX

1.x2,32600 2.3xy4 @0 3.4yzx@0
4. 6x5yz100
1) (0;0;1) 2) (1,1;0) 3) (0;0;0) 4) (1;1;1)
19. Pamuyc OKPY>KHOCTH, 3a1aHHOMN YpPaBHCHUEM

;}:2+y2 —2x+4y-20=0

, paBeH...
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1) 5; 2) 3; 34, 42
x2 yz

— — el
20. VYpaBHeHue 36 25

1) runepGoiy

2) mapabomny

3) onunc

4) mnapy npsMbIX

Ha IINIOCKOCTH OIIPCACIIACT. ..

5
. i x- 4
21. [Ilpenen ¢pyHKUMU B yKa3aHHOM Touke lim | paBeH. ..

2 x10

4 - 4 9.
D 22 3, 45 5
9 9 4 3
22, Hcnons3yss npasuno Jlomurams mnpenen (QyHKIMH B TOYKE

. e’ x1

lim — 5 pagen...

x50 sin  3x

7 1 ~5 1
D )13 )Tg H 7z

5 -
23. Juddepenuman Gpyuxuun ¥V ® X 5X 7 papen. ..
1)y @ 2x 3dx 2) v ® (x% 5x T)dx 3) y o (x> 5x T)dx

3
7

4y ® (5~ 2x)dx  5) me cymectByer

X
24.  IlpousBoaHas 4aCTHOTO 9, | PaBHA...
4x 1 1 ) 1 -
1
2x 1
1 + 52
fx® _x3 x? _
25. Haumenbliiee 3HaueHue PyHKIUU ) 3 3 Ha oTpeske
‘1;1’ paBHoO...
~2 -4 5
1)0 2)-2 3) 3 4 3 59
26.  YCTaHOBHTbH YETHOCTH WJIM HEYETHOCTh (DYHKIHH

f(x) ® x*sin7x

1) yetHas 2) HeueTHas 3) HU YeTHasA, HU HeYEeTHAas
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4) HEBO3MOKHO OTIPEIEIUTh

27. Toukamu pa3pbiBa PyHKIMH Y .xz“ 3x 2 ;IBJNI;HOTC;I...
HDxel,xe® 2)xe@3xe ) x@ 1,x@® 2
2 2

Hxel,xe?2 55 @ 3,x®2

2
28.  VYpaBHeHue KacaTelbHOU K TpaduKy QyHKIIUU Sx®x 24

touke X9 @ 1 umeer BUIL...

B - -

Dy3eTxl 2)y 2 @ 3x1]
3)y3 @ 2x1

4)y1@2x4 5yl ex’2

29.  OpaHoil U3 nepBooOpa3HbIX PYHKIUU y=3—2x SBISETCSA (PYHKIUS
1) 3x% 2) 3x—x*+1;  3)3x2; 4)3x2x%  5)3x*2x+l.

30. OrnpeneneHHbplil UHTETPAJl, BBIPAXKAIOIMIMUKN IIOMAaAb TPEYTOJIbHUKA C
BEpILIMHAMU
(0; 0), (2; 0), (—2; —3) umeert BUA
° 3 "2 "3
) & GX)dx; 2) Ty 3 xdx;
~2§ 2 3 "2@
0 3 ﬁiﬁ
3
0
4 g 5y 5) 4 20xdx.
2 2
31. [Tnomans (GUrypbl, OrPAaHUYEHHOM IMHUSAMHU V=2X—X> U J=X,

MpCACTABILACTCA HHTCIPAJIOM
1 3

D g [@2x &%) xddg 2) g [@x x?) (D)]dx;
3) g [(x) (2x x?)ldx; 4) 5 [x (2x x?)ldx;

5) % [x (2x x?)ldx.

32. Ilnomans GUIypsl, OrpaHUYEHHON TMHUAMH y=sinx, V @ (OKdxEd =/2),
paBHa X =
D) (&+4)/4; 2)=/2; 3)=/4; 4)@—=)4; 5 =. -
2

33. YacrHas npousBogHas ~ *y
34



oT pyHKIMHU z=2x>y—x>+2)°~3 paBHa
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1) 2x3+6y?%; 2) 6x%y-2x;  3) 2x3+6y*H6x%y-2x;  4) 2x*+6y°;

5) 2x+6y>.
y
34. OOuwmit unrerpan nudpepeHnrnaIbHOT0 YPaBHEHUS Ceixdy ¢ UMeEeT
BUT ... -
X
~ 1
1) eyohli_C 2)y0hU'_C 3) e’ ® x_2C 4)

e’ @ x C _
35. Pemenuem ypaBHEHHs 1gx ™= yy @2 gpngercs GyHKUIHSA ...
)y ®@3=1gx2 2y ®@3=sinx2 3
y @3=ctgx 4) y @ 3™ sinx 2
2

36. U3 nanHbIX quddepeHINATBHBIX YPABHCHHA YPAaBHEHUSMU C
pa3I[eHﬂIOH_[I/IMI/IC$I HepeMeHHBIMI/I SIBIISIFOTCA ...
dy | sdy 3 dy  x?
e _ e
- i y
D dx x 1 2) 7 dx 3D T dx il

dy-
4 = 2¢°x2 y @0

37. W3 nansbix quddepeHunanbHbIX ypaBHEHUN ypaBHEHUAMU bepHyu

SABJIAIOTCA ...

dy- dy. d
1)_)/ 3x2 y e z)xa y @y 3)y—y X @0
dx 0 2 dx
dy oy
Y el
M de x ¥

38. KaxkoB B yacTHOTO pemieHus A1l JaHHOTO nruddepeHInaaIbHOro

yPaBHEHHs
Y"'-2y+y=10e* ?
1) Ae¥; 2) Ax%e*;  3) Axe®;  4) Axe?; 5) Aet
3 7

39. Paguyc cX0AMMOCTH CTETIEHHOTO pAJia ?n 1 X pasen
ne0rs
1)3; 2)oo; 3)1; 4)1/3; 5)0.
3
“_" paBHa...

S. panma
40. YactuuHas cymma O3 neld
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9 93 18
Dis D15 V25 9

1342|2532 4|4|2]|4|4]|1] 1] 4]431|1]1

IlIxaJja oneHUBaAHKUA PE3yJbTATOB TECTUPOBAHUS

% BEpHBIX pEIICHUI (OTBETOB) [Ixana oneHUBaHUS
85 -100 OTJINYHO
70 - 84 XOpOIIIO
50- 69 YJOBJIETBOPUTEIHLHO
0-49 HEYJI0BJIETBOPUTEIHHO

8.2.4 Ilpumepsbl HHANBUAYAJbHBIX 3a1aHUI (pellIeHUe 3a1a4)

KonTpoabnas padora Ne 1

1. Pemuth cucteMy TUHENHBIX ypaBHEHUIA: a) o npaBuity Kpamepa; 0) cpenctBamu
MaTpUYHOI'O UCUUCIIEHUS; B) MeToi0M ["aycca

=x 1 z@®0
“:2)ng4
Xy 2z @5

2. OnpenenuTh KOOPAUHATHI TOUKHU MIEPECEUCHUS ABYX B3aUMHO MEPIEHIUKYIISIPHBIX
2 2
X
NPSIMBIX, TIPOXOSIINX Yepe3 GOKyCHI JIUTHICA ~_° __ @ 1, eCIIH H3BECTHO, YTO TOUKA

25 9
A (-2; 6) nexuT Ha IPAMOM, TPOXOAIIEH Yepe3 ero MpaBbiil HOKYC.

3. JlaHbI KOOpPAMHATHI BEPIIHH UpaMuasl A, Ay, Az, Ay Ay (351:4), A, (-1;6;1),
A;5(-1;1;6), A4 (0; 4; -1). Haiitu: 1) mmuHy pedpa A1A,; 2) KOCHHYC yIIa MEXITY
pebpamu A; A, u A Ay; 3) tutomaas rpadu A A, As; 4) ypaBHeHUE Tpaan A A, As;
5) ypaBHEHUE BBICOTHI, OYILLIEHHOM U3 BEepIIMHBI A4 Ha Tpaib A AAjz; 6) 00beM
nupamubel. CrenaTth 4epTeK.
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4. Hantn yka3aHHBIE IPEIENbI

35X X Z X X1 s 753

a). 0). . SINOX x14

)Ilm — )hm — > B) lim i F) hmﬁéﬁ ~
x222x" 5x 2 ¥4y, x 2 x50 tg 2y U@ x 20—

5. Haiitu npou3BoHbIie (QyHKUIUHI.

a) y @ xtgx Incosx e* 0)y e ey B)x})” 2xy 3 @ 0

KonTpoabnas padora Ne 2

1. Haiitu HeonpeneneHHbIe HHTETpajibl. [IpaBUIBHOCTD OJTYYCHHBIX PE3YIbTaTOB
poBepUTH TUdPEpeHIIIPOBAHUEM.

31437 Cdx
D E e a1 0) wr—

X

B) s Ox’arcig2xdx

2. BI:I‘I‘II/ICJ'II/ITB ONPENEICHHBIN NHTETPAI.

\/7 2

%X 1 dx.
0
3. BBIUHCIUTh III0IIab IUIOCKOH (PUryphl, OrpaHHYCHHON 3aJaHHBIMU KPHBBIMHU.
Cnenath yepTex 00IacTH.
3x24y @0, 2xr 4,100

4. HaiiTn HanMeHbl1Iee 1 Hanboublee 3HaueHus QyHKIUU z = f(x,)) B 3aMKHYTOM
obnactu D, 3aaHHOM cucTeMoi HepaBeHCTB. ClenaTh YepTex.

z @ x2 3% 9xy 27, ORI xK OIyK3
3,

5. Haiitu ob1ee pemenre nudepeHImanbHOro ypaBHeHuUS.

1. a) xyE!ln'ﬁeé ;fyw; 0) yElsin x ycosx @ 1;
x

Yo .QXO .2_.

6. Haiitu yactHoe pemieHue nuddepeHuaibHOro ypaBHeH!s! BTOPOTO MOPSIKA,
yIOBIIETBOPSIONIEE 3aJaHHBIM HAYaJIbHBIM YCIIOBHUSIM.

vy 6yl 9y @ 10, y(0) ® 3,yI1(0) ® 2.
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7. Haiitu oOuiee pemieHre cucteMsl 1 pepeHnaIbHbIX YpaBHEHUN
OIEPaLlMOHHBIM METOJIOM.

»=dx,

\i/

® 12x 5x
1 2
dt

2

® S5x 12x.
S O 2
=/ dt 1

CXOINMOCTH

n? It T

8. MiccenoBaTh Ha CXOAMMOCTD YHCIOBOM PSAJI C HOMOIIBIO JOCTATOUHBIX IPU3HAKOB
S 2n 5
9. I/ICCHGHOBaTB paﬂI/ch U HHTepBaH CXOOAUMOCTHU CTCIICHHOI'O p;II[a. I/ICCJIGILOBaTL
CXOOUMOCTD pH,Z[a Ha KOHIIax I/IHTepBaHa CXOOIUMOCTHU.
n> 3
T x3)m

n
ne®0 3

HIkana OICHUBaAHUA
[IIkana oleHMBaHUS Kputepuu orieHnBanus
«OTIHIHOY oOyJaromuiicss SICHO H3JIOKWJI ~ YCJIIOBHE  3aJIadyd, pPCIICHHUE
000CHOBAJI
«XoporIo» 00yYJarOIIUIACS SICHO M3JIOKHJI YCIIOBUE 33/1a4d, HO B 000CHOBaHUHU
PEIICHUS UMEIOTCSI COMHCHWS,
«Y IOBIIETBOPHUTEIIHHOY 00YYJarOIIUICA HM3JIOKHII PEIICHUEe 3a/Jadd, HO B PEHICHUH €CTh
OIIIMOKHU;
«HeynoBieTBopHUTEIIEHO 00yJaroIiAcs HE YSACHWJI YCJIOBHE 3aJaud, peIICHHEe He
obocHOBa, MO0 HE ¢/l paboTy Ha TPOBEPKY.

1

8.2.4. TeMblI 1J151 CAMOCTOATEIBLHON PA0OTHI CTYACHTOB
Tembl 1151 CAMOCTOATEJIbHOM PA0OThI:

Onpenenutenu U ux cBoicTBa. VX MCMoOb30BaHME B OCHOBHBIX 3aKOHAX
JTACUUIUIMH HHKEHEPHO-MEXAHUYECKOTO MOTYJIA.

2. Martpuisl u AeiictBus Hag HUMU. OOpaTHas Matpuna. Mx ucnonbs3oBanue
B OCHOBHBIX 3aKOHAaX JUCLUIUIMH UHKEHEPHO-MEXaHUYECKOTO MOYJIA.

3. MeToapl pelieHus CUCTEM JIMHEWHBIX ypaBHEHUW. VX uCMoOb30BaHUE B
OCHOBHBIX 3aKOHAaX JUCLUMIUIMH MHKEHEPHO-MEXAHUYECKOTO MOTYJIS.
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4. Bekrtopsl. JInneinsie onepaunn. Koopaunatel. Mcnons30Banne BEKTOPOB B
OCHOBHBIX 3aKOHAX €CTECTBEHHOHAYYHBIX TUCLMIUIMH, IPABUIIAX HOCTPOCHHUS
TEXHUYECKUX CXEM U YEPTEKEM.

5. Omnepanuu yMHOXKEHHsI BEKTOpOB. Vcroiap30BaHNE BEKTOPOB B OCHOBHBIX
3aKOHAaX €CTECTBEHHOHAYYHBIX JUCLHUIUIMH, MPABUJIAX IOCTPOCHUS TEXHUYECKUX
CXEM M YEPTEXKEU.

6. Meron koopaunart. [Ipocreiimue 3agaun. Metoa KOOpAMHAT B OCHOBHBIX
3aKOHAaX €CTECTBEHHOHAYYHBIX JUCLHUIUIMH, NPABUJIAX IOCTPOCHUS TEXHUYECKHUX
CXEM U YEPTEXKEM.

7. llpsamas nuHUA Ha IUIOCKOCTH, WCIIOJIB30BaHUE IPSAMOM B OCHOBHBIX
3aKOHAaX €CTECTBEHHOHAYYHBIX IUCLUHUIUIMH, NPABUJIAX IOCTPOCHUS TEXHUYECKHUX
CXEM U YEpPTEXKEH.

8. KpuBpie 2-ro mnopsaka. IIpuMeHeHHE KpPUBBIX B OCHOBHBIX 3aKOHax
€CTECTBEHHOHAYYHbIX AUCLUIUIMH, IPABWIAX MOCTPOCHUS TEXHUYECKHUX CXEM H
YEPTEKEM.

9. Ilmockoctu W mOpsiMble B  MpocTpaHCTBe. X mnpuMeHeHue B
MPUHLIUIIAATIBHBIX OCOOCHHOCTSAX MOJEIHUPOBAHUS MAaTEMaTHUYECKHX, (PU3UUECKUX H
XUMHAYECKUX TMpoLeccax, NPEAHA3HAYEHHBIX JUISI KOHKPETHBIX TEXHOJOIMYECKHX
ITPOLIECCOB.

10. [ToBepxHocTn 2-r0 mopsaka. MX mnpuMeHeHWe B NPHUHIUIIMAIBHBIX
OCOOEHHOCTSIX MOJEIMPOBAHUSI MaTeMaTHYEeCKUX, (U3MUYECKUX U XHMHYECKHUX
MIPOLIECCAX, IPEAHA3HAUYCHHBIX ISl KOHKPETHBIX TEXHOJIOTMYECKUX IPOLECCOB.

11. A6cTpakTHas anreOpa. E€ nprMeHeHre B MPUHIUITHAIBHBIX OCOOCHHOCTSAX
MOJICIMPOBaHUS MAaTEMAaTUYECKUX, (QU3NYECKUX U XUMHUYECKHX IpoLeccax,
IpEIHAa3HAaYCHHBIX JJI1 KOHKPETHBIX TEXHOJIOIMYECKUX ITPOLIECCOB.

12. JluckpetHass MareMarvka. E€ mnOpuMeHEHHME B  NPUHUUIIMAIBHBIX
OCOOCHHOCTSIX MOJIEIMPOBAHUS MaTEMaTHUECKUX, (U3MUECKUX U XHUMUYECKUX
IIPOLIECCAX, IPEAHA3HAYCHHBIX JUIsI KOHKPETHBIX TEXHOJIOTHYECKUX IPOLIECCOB.

13. Teopus npenenoB nocieaoBaTenbHocTel u GhyHKIMA. E€ ncnons3oBanne B
OCHOBHBIX 3aKOHAX JUCLMIUIMH UHKXEHEPHO-MEXaHUYECKOTO MOTYJIA.

14. HenpepoiBHOCTh yHKIMH. EE wncmonb3oBaHWEe B OCHOBHBIX 3aKOHAX
JVCLHUIUINH HH)KEHEPHO-MEXAHUYECKOT'O MOJTYJIS.

15. ITpousBoanas ¢pynkuuu u ee audpdepenuunan. [lpumenenne npon3BoIHON B
paboTax Mo COBEPIICHCTBOBAHUIO MTPOU3BOACTBEHHBIX MPOIECCOB C UCIIOIb30BAHUEM
AKCIEPUMEHTAIIBHBIX JAHHBIX U PE3YyJIbTATOB MOJIECIIUPOBAHMUS.

16. O6mee wuccnenoBanue ¢ynkumii. [loctpoenue rpadukos. [Ipumenenue
UCCIIeIOBaHU (QYHKIMI B paboTax IO COBEPLICHCTBOBAHMIO IPOU3BOCTBEHHBIX
[IPOLIECCOB C HCIOJIb30BAHUEM OJKCIIEPUMEHTAIBHBIX JaHHBIX W PpE3yJbTaTOB
MOJIECJINPOBAHUS.

17. HeonmpeneneHuslii nHTETpai. MeToasl BbIUMCIEHHS. Ero mpuMeHeHHne BO
BJIQJICHUM HAaBBIKAMH JIEJIOBOTO B3aWMOJCWUCTBUA C CEPBUCHOM CIY>KOOUW W
OLICHMBAaHUM  PEKOMEHJAIMM  C  YYETOM  OJKCHEPUMEHTAJIbHOM  pabOThI
TEXHOJIOTUYECKOTO OT/AEIIA MPEINPUATHS.

18. UnTerpupyembie kmaccbl (yHKkuuil. X mnpuMeHeHne BO BIAJEHUU
HaBBIKAMU JIEJIOBOI'O B3aUMOJICHCTBUS C CEPBUCHON CIyXOOW M OIICHUBAHUU
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PEKOMEHJAIMU C YYE€TOM 3KCHEPUMEHTAIBHOW pabOThl TEXHOJIOTMYECKOIO OTIENa
IIPEATPUATHS.

19. Onpenenennpiii uHTErpan. Metoabl BbIUMCIEHUA. Ero mnpumeHeHue BO
BJIQJICHUM HaBBIKAMHU JIEJIOBOTO B3aUMOJCHCTBUSL C CEPBUCHOM CIIy)KOOH W
OLICHUBAaHUU  PEKOMEHJAIMM  C  YYETOM  OJKCHEPUMEHTAIbHOW  paboThI
TEXHOJIOTUYECKOTO OTJIENa MPEAIPUATHUS.

20. IIpunoxeHus: onpeaeneHHoro uHrerpaia. Ero npuMeHeHue BO BIIAJEHUU
HaBBIKAMH JICJIOBOTO B3aMMOJICHCTBUS C CEPBUCHON CiykO00H W OIlCHUBAaHUU
PEKOMEHIallMU C YYETOM 3KCHEPHUMEHTANIbHOM pabOThl TEXHOJIOTMYECKOTO OTHAesa
IIPEATPUATHS.

2]. ®yHKIMA HECKOJIBKUX NepeMeHHbIX. HenpepsiBHOCTE. X mpuMeHenue B
MPUHLIUIIAATIBHBIX OCOOCHHOCTSAX MOJETHUPOBAHUS MATEMaTHUYECKUX, (PU3NUECKUX H
XUMHAYECKUX MpoLeccax, MPEAHA3HAYEHHBIX Il KOHKPETHBIX TEXHOJOTMYECKUX
ITPOLIECCOB.

22.Yactuble mnpousBojgHble U auddepenuman. Mx mnpumeHeHue B
MPUHIUIUATBHBIX OCOOCHHOCTAX MOJICTUPOBAHMS MATEMATHYECKUX, (U3HMUECKUX U
XUMHYECKUX TMpolLeccax, MPEAHA3HAYEHHBIX IS KOHKPETHBIX TEXHOJOTHYECKHUX
IIPOLIECCOB.

23. DkcTtpemyMmbl  QyHKIMU  2-X  mepeMeHHbIX. X npumeHeHue B
NPUHLUIIHAIBHBIX OCOOCHHOCTSIX MOJIEIMPOBAHUS MAaTEMaTUUYECKUX, PU3NUECKUX U
XUMHYECKUX MpoLeccax, IPeJHAa3HAYEHHBIX Uil KOHKPETHBIX TEXHOJIOTMYECKUX
IIPOLIECCOB.

24. YcnoBHBIA U aOCOTIOTHBINA SKCTpEMYMbI (YHKIIUHU JABYX NEepeMeHHBIX. Mx
[IPUMEHEHUE B MPUHUMUIIMAIBHBIX OCOOEHHOCTAX MOJEIMPOBAHHS MAaTEMaTUYECKHX,
(¢U3MYEeCKUX W XHMMHYECKUX IIpOlleccaX, MNPEJHA3HAUYEHHBIX JUISI KOHKPETHBIX
TEXHOJIOTUYECKUX MPOLIECCOB.

25. JIBoliHBIE U TPOWHBIE HHTETPAJbI. X TpUMEHEHNE BO BIIaICHUU HAaBBIKAMU
JICJIOBOTO B3aMMOJICHCTBHSI C CEPBUCHOM CIIyKOOW M OIEHUBAHUU PEKOMEHIALMH C
Y4E€TOM IKCIIEPUMEHTAIbHON pabOThl TEXHOJIOTUYECKOTO OT/AEIa MPEANPUATHS.

26. Ilpunoxenus [BOWMHOrO wuHTerpana. KX mnpuMeHeHne BO BIaJCHUU
HaBbIKAMH JIEJIOBOTO B3aMMOJCHCTBUS C CEPBUCHOM CIyKO00H M OlLIEHUBAHUU
PEKOMEHJAIIMU C YYETOM JKCIIEPUMEHTAIbHOM paboThl TEXHOJOTMYECKOro OTHela
IIPEANPUATHS.

27. KpuBonuHeliHble MHTErpaibl. X NpuUMEHEHuEe BO BJIAJCHUU HaBBIKAMU
JICTIOBOTO B3aMMOJICHCTBHSI ¢ CEPBHUCHOM CITY)KOOH M OIlEHHBAaHWU PEKOMEHJIAINH C
Y4ETOM IKCIIEPUMEHTAIBHON pabOThl TEXHOJOTUYECKOIO OT/AEIIA IPEANPUATHS.

28. [IpunoxeHns KpUBOJIMHENHBIX HHTETPANOB. X npuMeHenue BO BlIaacHUN
HaBBIKAMM JIEJIOBOTO B3aWMOJECHCTBUSA C CEPBUCHON CIIy>)kOOM M OLIEHHBaHUU
PEKOMEHJAlMU C YYETOM 3KCIEPUMEHTAIbHOM PabOThl TEXHOJOTMYECKOro OTHAEeNa
MIPEATNPUATHS.

29. MuddepenuupoBanue KOMIIJIEKCHBIX byHKIUH. [Tpumenenue
MPOU3BOAHON B pabOTax MO COBEPIIEHCTBOBAHUIO MPOU3BOJACTBEHHBIX MPOIIECCOB C
UCIIOJIb30BAHUEM SKCIIEPUMEHTAIIBHBIX JAHHBIX U PE3YyJIbTATOB MOJEIUPOBAHMS.
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30. IudpdepenumansHas reomerpus. E€ mnpumeHeHMe B NPUHIMIHAIBHBIX
OCOOEHHOCTSIX MOJIEJIMPOBaHUSI MaTeMaTHYECKUX, (U3MUYECKUX U XHMHYECKHUX
IIPOLIECCAX, IPEAHA3HAUYCHHBIX ISl KOHKPETHBIX TEXHOJIOTHYECKUX IPOLECCOB.

31. Iuddepennmanpupie ypaBHeHHs] mepBoro mnopsaka. lcnons3oBanue B
OCHOBHBIX 3aKOHAaX JHUCLUMIUIMH HHXEHEPHO-MEXaHUYECKOTO MOJTYJIS.

32. luddepennmanbupie ypaBHeHHs] BTOporo mopsiaka. Mcmonb3oBaHue B
OCHOBHBIX 3aKOHAaX JHUCLMIUIMH HHXEHEPHO-MEXaHUYECKOTO MOIYJIS.

33. Jluneitnsle auddepeHuuanbHble ypaBHeHUs 2-ro nopsajka. Mcnonbs3oBanue
B OCHOBHBIX 3aKOHAaX JUCIUIUIMH UHKEHEPHO-MEXaHUYECKOTO MOIYJIA.

34. JI1Y 2-ro nopsiaka ¢ nocTOSHHBIMU KO3 puimentamu. Mcnons3oBanue B
OCHOBHBIX 3aKOHAX JUCLHIUIMH UHKEHEPHO-MEXAaHUYECKOTO MOTYJIS.

35. HopmanbHble cucteMbl nud@epeHnnanbubix ypaBHeHU. Vcnonb3oBanue
B OCHOBHBIX 3aKOHAX JUCIUIUINH NHKEHEPHO-MEXaHUIECKOTO MOIYJIA.

36. YUucnosble psasl. Vcnosnb30BaHHE B OCHOBHBIX 33aKOHAx JUCLMILIMH
VHXEHEPHO-MEXaHUYECKOTO MOYJIA.

37. @yHkuMOHaNbHBIE  psiabl.  Vcnonp30BaHME B OCHOBHBIX — 3aKOHAX
JUCLHUIUINH WH)KEHEPHO-MEXAHUYECKOI'O MOJTYJIS.

38. Crenennble psabl. Vcrnonb3oBaHWE B OCHOBHBIX 3aKOHAX JUCIUIUIMH
MHKEHEPHO-MEXaHUYECKOTO MOYJIA.

39. Panpl Maxsiopena u Teinopa. Mcnonb3oBaHue B OCHOBHBIX 3aKOHAX
JUCLHUIUINH HH)KEHEPHO-MEXAHUYECKOT'O MOJTYJIS.

40. Panpr  dypee. Hcnonp3oBaHME€ B OCHOBHBIX 3aKOHAX  JUCIHUILUIMH
WHXEHEPHO-MEXaHUYECKOTO MOYJIA.

41. Opurunan u uzoopaxenue no Jlamnacy, ero cBoiicrsa. x mpumeHneHnue Bo
BJIQJICHUM HaBBbIKAMHU JIEJIOBOTO B3aUMOJCHCTBUSL C CEPBUCHOM CIIy)KOOH W
OLICHMBAaHUU  PEKOMEHJAIMM  C  YYETOM  ODKCIEPUMEHTAIbHOW  paboThI
TEXHOJIOTUYECKOTO OTIEeNIa IPEAIIPUATHSA.

42. ®opMyIupOBKa OCHOBHBIX TEOPEM OIEPALMOHHOrO HUcYHUCIeHus. Hx
IIPUMEHEHUE BO BJIAJICHUM HAaBBIKAMHU JI€JIOBOIO B3aWMOJEUCTBUSA C CEPBUCHOU
ciy’)k00i1 U OLIEHWBAaHWU PEKOMEHJAIMH C YYETOM OJKCIEPHUMEHTAIbHON padOThI
TEXHOJIOTUYECKOTO OTAEIIA PEIPUATHS.

43. Pemienue  qudepeHUHanbHbIX  YpaBHEHMH W CHUCTEM  METOAOM
ONEPALMOHHOTO HMCYMUCIEHUs. X NmpruMeHeHne BO BJIAJACHUM HABBIKAMU JEJIOBOTO
B3aUMOJICUCTBUS C CEPBUCHOMN CIyK00H M OLICHMBAHUU PEKOMEHJALMHU C YYETOM
AKCIIEPUMEHTAJILHON pabOThl TEXHOJIOTUYECKOTO OT/IEIa IPEANPUSATHUS.

44. IToBepXHOCTHBI MHTErpan mnepBoro poxaa. [IpuiioxkeHns MoBEpXHOCTHOIO
UHTETpajla IepBoro poja. Mx mnpumeHeHue BO BIAJECHUM HABBIKAMU JEJI0BOIO
B3aMMOJICUCTBHSI C CEPBUCHOM CIYKO00M M OLICHMBAHUU PEKOMEHIAIMHU C YUYETOM
AKCIIEPUMEHTATILHOM paboThl TEXHOJIOTUYECKOTO OT/Iea IPEAPUSITHS.

45. IloBepXHOCTHBIM ~HWHTErpajl BTOporo poaa. CBs3b MOBEPXHOCTHBIX
MHTETpajoB NEPBOrO M BTOPOro poxa. MXx mnpumeHeHune BO BIIAJCHUM HaBBIKAMU
JICJIOBOTO B3aMMOJICHCTBHSI C CEPBUCHON CIIyKOOW M OICHUBAHWU PEKOMEHIAINH C
Y4E€TOM IKCIIEPUMEHTAIBHON pabOThl TEXHOJOTUYECKOTO OT/AEIIA PEANPUATHS.
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46. BextopHble (YHKUHHM CKAISIPHOTO apryMmeHta. WX mpuMeHeHue BO
BJIQJICHUM HABBIKAMHU JIEJIOBOTO B3aUMOJECHCTBHUS C CEPBUCHOM CIykKO00M U
OLICHMBAaHUM  PEKOMEHJAIMM C  Y4YEeTOM  DKCHEPUMEHTAIbHOW  pabOThI
TEXHOJIOTUYECKOTO OT/EIIA MPEIPUATHS.

47. CxansgpHoe none. Ero npuMeHeHHE BO BIAJEHUU HABBIKAMM JEJIOBOTO
B3aMMOJICUCTBHSI C CEPBUCHOM CIY>KOOM M OIICHMBAHWUU PEKOMEHJAIMU C YYETOM
HKCIEPUMEHTAIBHON PabOThl TEXHOJIOTUYECKOTO OTAeNA IPEIPUITHUS.

48. BektopHoe mosie. Ero mpuMeHEHME BO BJIAJEHUM HAaBBIKAMHU JIEJIOBOTO
B3aMMOJICUCTBHSI C CEPBUCHOM CIYyKO00Ml M OLICHMBAaHUU PEKOMEHJALHUHU C YUYETOM
AKCIIEPUMEHTAJIbHON pabOThl TEXHOJIOTUYECKOTO OTIEIa IPEANPUSATHUS.

49. JluBepreHuus 1 poTop BEKTOPHOro moiid. MIX mpumMeHeHue BO BIaJACHUU
HaBBIKAMM JIEJIOBOTO B3aUMOJEHCTBUA C CEPBUCHOM CIIy>)KOOM M OLIEHHBaHUU
PEKOMEHJAIIMU C YYETOM 3KCIEPUMEHTAIbHOM pabOoThl TEXHOJOTMYECKOro OTHAelNa
MIPEANPUATHS.

50. [ToTok ¥ UMPKYJAIUS BEKTOPHOTO mojid. X mnpumeHeHune BO BIIaJICHUU
HaBBIKAMM JIEJIOBOTO B3aMMOJEHCTBUA C CEPBUCHON CIIy)KOOH W OLICHHMBaHUU
PEKOMEHJAMU C YYETOM JKCIEPUMEHTAIbHON pabOThl TEXHOJIOTMYECKOrO OTAEeIa
MIPEATPUATHS.

51. IloTreHIManbHBIE U COJICHOUIAJIBHBIE 1TONA. X mpHMeHeHne BO BIAJICHUU
HaBBIKAMM JIEJIOBOTO B3aWMOJECHCTBUSA C CEPBUCHOM CIyKO00H M OLEHWBAHUU
PEKOMEHJAIMU C YYETOM 3KCIEPUMEHTAIbHOU PabOThl TEXHOJOTMYECKOro OTHesa
IPEANPUATHS.

52. IIpeamet teopumn BeposiTHOCTEW. OCHOBHBIE MOHATHUSA. MIX NpUMEHEHUE BO
BJIQJICHUM HaBBbIKAMHU JIEJIOBOTO B3aMMOJCHCTBUSL C CEPBUCHOM CIIy)KOOH W
OLICHMBAaHUU  PEKOMEHJAIMM  C  YYETOM  OKCIEPUMEHTAIbHOW  paboThI
TEXHOJIOTUYECKOTO OTIENIa IPEAIIPUATHSA.

53. OcHOBHBIE TEOPEMBI 1 (POPMYIIBI TEOPUHU BEPOSTHOCTEH.

54. IloBTopHble  ucneiTanus. KX  mpuMenennme B~ paboTax MO
COBEPUICHCTBOBAHUIO  IIPOM3BOJCTBEHHBIX  IIPOLIECCOB  C  HMCIOJIb30BAHUEM
DKCIEPUMEHTAIIBHBIX JAHHBIX U PE3YJIbTATOB MOJEIIUPOBAHMS.

55. JIucKpeTHBIE CIIy4alHbIE BETMYUHBI U UX YHCIIOBBIE XaPAKTEPUCTHUKHU.

56. HenpepriBHBIE CilydaliHbIE BEJIMYMHBI U UX YHCIIOBBIE XaPAKTEPUCTHUKHU.

57. BoIOOpOUHBIN METOJ] U3yUEHHUS T€HEPATbHON COBOKYITHOCTH.

58. ToueuyHble M HHTEPBAIIBHBIE CTATUCTUYECKHUE OLICHKU TapaMeTPOB
pacupeneneHusl.

59. DnemMeHTBl KOpPEISILMOHHOIO aHanu3a. lcnonb3oBaHME B OCHOBHBIX
3aKOHAaX AUCUUILUINH NHXEHEPHO-MEXaHUYECKOTO MOYJIS.

60. Kpurepuu cornacus U runoressl 0 BUIE pacupeneneHus. Mx npumeHnenue
B paboTax MO COBEpPUICHCTBOBAHUIO  MPOU3BOJCTBEHHBIX  IPOLIECCOB  C
HCIIOJIb30BAaHUEM SKCIIEPUMEHTAIBHBIX JAHHBIX U PE3YJIbTATOB MOAECIUPOBAHUSI.
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IIIxana oneHNBaHUSA

[IIxana orieHUBaHUS Kpurepuu onenuBanus

«OTIMIHOY» OOyuaromuiics TIyOOKO U COAEPIKATEIbHO PAaCKPBIBAET TEMY
CaMOCTOSITENIbHOW pPabOThl, HE JOMYCTHB OIMMOOK. OTBET HOCHUT
Pa3BEPHYTHIM U UCUEPIBIBAOIIUN XapaKTED.

«Xopomio» OOyuatomuiicss B IL€JIOM pacKpblBa€T TEMY CaMOCTOSITEIbHOM
paboThl, OJHAKO OTBET XOTS OBl Ha OJUH W3 HUX HE HOCHUT
Pa3BEpHYTOI0 M UCUEPIIBIBAIOIIETO XapaKTepa.

«Y IOBJIIETBOPUTEIILHO) OOyuaromuiics B LEJIOM pPACKpPBIBAET TEMY CaMOCTOSTENbHON
paboTel M  JOMyCKaeT psAA  HETOYHOCTEH, (parMeHTapHO
PacKpbIBaeT COJEpKaHUE TEOPETHYECKUX BOIPOCOB WIM HX
pacKpbIBaeT  COAEPKATEIbHO, HO JOIyCKas 3HAYUTEJIbHBIC

HETOYHOCTH.
«HeynoBneTBopUTEIbHO» OOyJarommiicss He BJIaJieeT BHIOPAHHON TEMOM CaMOCTOSTEIHHOM
paboTHI
8.2.5. NuauBuayaibHble 3aJaHUSA VIS  BbINOJHEHUSI PACYETHO-

rpaguyeckoi padboTbl, KypcoBoi padoThl (IIPOEKTA)

PI'P no nucuumninne «MartemaTukay pabodeil mporpaMMoil u y4eOHbIM
IJJAHOM NIPENLYCMOTPEHBI B KaXKI0M CEMECTPE.

BapuanTe! i1 Beinosinenusi PI'P

NunuBruayalbHbIE 3a1aHAS:
PI'P Ne 1

1. Pemuth cucteMy JIMHEHHBIX ypaBHEHMIA: a) 110 TipaBuity Kpamepa; 0)
CpelICTBaMH MaTPUYHOTO UCUUCIICHUS; B) MeTOI0M ['aycca

=x 1y z@®0
\,:2)gy04
X y2- @5

2. OnpenenuTb KOOPAUHATHI TOUYKH MTEPECEUEHUS IBYX B3aUMHO
2 2
X
Y __e1l,ecnn

25 9
U3BECTHO, UTO TOUKa 4 (-2; 6) JIEXKUT Ha PSIMOM, TPOXOAAIIEeH Yepe3 ero NpaBbii

doxyc.

MEPHEHANKYIISIPHBIX MPSAMBIX, TPOXOASIIUX Yepe3 (POKYChI dJuUIUICca
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3. JlaHbl KOOpAMHATHI BEPIIUH nupamMuanl Ay, A, Az, Ay A1 (351:4), A (-
1;6;1), A;(-1;1;6), A4 (0; 4; -1). Haittu: 1) nmuny pedpa A A;; 2) KOCUHYC yria
MexIy peopamu A; A, u Ay Ay; 3) utomans rpanu Ay A, Aj; 4) ypaBHEHHE TpaHu A |
A; As; 5) ypaBHEHHE BBICOTHBI, ONYIIICHHOM M3 BEPIIUHBI A4 Ha TpaHb A1AAj5; 6)

o6beM nupamuasl. CaenaTh YEPTEK.

4. HaliTu yka3aHHbIE IPEEb

X TX Z X 3X1 insSx 733

a). 0). . sinSx x 14

)hmi—; )hmf; B) lim ’ r) limks - .
x22x 5x 2 0 4x x 2 0 tg2x U@ X 2=

5. Haiitu npon3BoHbIe (PYHKIIHA.

B)x})”® 2xy 3 @ 0

a) y @ Xxigx Incosx e 6) y e e)_carcsinx

PI'P Ne 2

1. Halitu Heonpeenennbie HHTErpabl. [[paBUIBHOCTD MOTYYEHHBIX

PE3yNbTATOB MPOBEPUTH AU HEPEHITUPOBAHUEM.

3x% 14x 37 x2dx 2

- B) % Ox‘arcig2xdx
a = d s —
) S ThE a1 ) 2=

2. BeIYMCcnuTh ONpeaeaeHHbIA HHTETPal.
! — 2

» X 1 dx.

0

3. Beruucnuts miomaas miocKoi GUrypsl, OrpaHUYeHHON 33JJaHHBIMU

KpuBbIMU. CrienaTh yepTex 00JacTH.

x4y @0,2x 4,100

4. Haiftu HauMeHbIllee U HanboJbIee 3HaUeHUS GYyHKIUU z = f(X,)) B
3aMKHYTOU 00y1acTu D, 3aJlaHHOM cUCTeMOM HepaBeHCTB. ClienaTh YepTex.

ZOxZ_y2~9xy27; ORKIxI ORI yIxt3
3,

5. Haiitu ob1uee pemenne auddhepeHunanbHOro ypaBHEHHs.
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1. a) xyE—lln'ﬁgé ’g 4 ; 6) yIdsinx ycosx @ 1;

x =]

¥ 00905.2

0 9

6. Halitu yactHOe pemieHue nudpepeHaibHOro ypaBHeH!s! BTOPOTO MOPSIKA,
YAOBJIETBOPSIOLLEE 33/IaHHBIM HAYaJIbHBIM YCIIOBHSIM.

v 6yI0 9y @ 10, 1(0) @ 3,yI1(0) ® 2.

7. Haiitu oOuiee perieHue cucteMsl U pepeHnaibHbIX ypaBHEHUN
ONEepPallMOHHBIM METOJIOM.

=dx, @ 12x 5x
= 1 2

-

dlt ® S5x 12x.
Ve
< 2
AV

8. HCCJ’IGI{OB&TB Ha CXOJUMOCTD YHUCJIOBOM paa € IIOMOIIBIO 1OCTATOYHBIX
IIPU3HAKOB CXOOAUMOCTH

J42n 5
T

n

4n° 1

9. UccnenoBarh paainyc 1 MHTEPBAJI CXOJUMOCTHU CTEIIEHHOTO psja.
HccnenoBaTh CX0AUMOCTb psifia Ha KOHIIAX HHTEPBaIa CXOAUMOCTH.

<2 3
T (3
n
ne0 3
PIP3
¥ = x

1 HailiguTe npon3BOAHYIO IEPBOIO NOPsAIKa (PYHKIIUU sin X,
2 Haitgure nuddepennman GyHKIMN U3 MTyHKTa 1.
3 HaiinuTte npou3BoIHYIO IEPBOTO NMOpsIKa GyHKIUU Y = W5t 43,
4 Haiinure npou3BOAHYIO BTOPOTo MopsAaka GyHKIUH U3 ITyHKTA 3.
5 HaiizuTe NpON3BOIHYIO EPBOTro Hopsiaka pymkunY = (x+ 17"

=34 -2

_ 3
6 Haiinure mpon3BOIHYIO IEPBOTO MOpsIKa GyHKIIMH {J’ =587 +6
7 Haitaute npou3BOAHYIO BTOPOTo MOopsiaka PyHKIIUM U3 MyHKTA 6.
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. . 1_
8 Haiiute IPON3BOIHYIO IIEPBOTO  TOPSJKA HEABHOM (DYHKIMH -7 v'{-?_" =3,
9 Yemy paBeH  yrjoBod  kodp@uIMEHT  KacaTelbHOM K  rpaduky
2 3 o .
(yuxrum ¥ =4 = 327 g touxe ¢ abeuuccoit x = 1
V) _ 2 3
10 Yemy paBeH yrioBoii kod(hdHUIMEHT HOpMaK K rpaduxy Gpyskiuu ¥ =45 — 3" g
Touke ¢ abcruccoif x = 1Y
V) o _ 2 3
11 Haiinute ypaBHeHue KacaTelnbHOH K rpaduky (yHkuum Y =4% —3%'p touke c
abcuuccoit 1=1.
v _ 2 3
12 Haiinure aGcuuccy Toukd MuHMMyMa (yHKuum Y =4% =3%T° ecnm  ona
CYLIECTBYET.
v _ 2 3
13 Haiigure MHOXeCTBO, Tae GyHKIMs Y =4% ~ 3X ppimykia BBepX.
2 3
14 YxaxuTe KOJIUYECTBO TOUeK Neperuba GpyHkuu = 4% =31,

o _ 2 3
15 Haiinure nauGonbinee 3Havenue Gpynxiuu ¥ = 4% ~ 3% ga orpeske [0.2]
3
X

y y=r—0r7
16 Haiigute BepTUKaIbHYIO aCUMITOTY Tpaduka GyHKIuu  5x—15 .

PI'P 4

4.1 Opnunara [abcuucca, anmukaTa] BEKToOpa AE , roe- A —-2.3:1) g Bi430) ,
paBHa

42 Ab6cumcca [opanHaTa, ammiumMKaTa] cepemMHBl oTpeska AB: A(-Z30)
| B(430) pagma

4.3 Jlmuna Bektopa & = (13~ 4) papna:

4.4 Anmnukara [aOcuucca,  OpJauMHATa]  BEKTOPHOIO  MPOU3BEACHUS
BekTopoB & = (1:3-4) i b=(30,-1) paBHa

4.5 Cxansproe ponssesierne Bektopos & = (3:0:=1) y & =(2 - LD pagpo

4.6 CmemanHoe npoussenenne sekropos & =(L0-1) B=(30-1, F=(2-1LD
paBHO

4.7 YpaBHeHHUe IpsMoii, Tpoxoasiei uepes Toukn 4 —2.3) g 5(32)  ymeer
BUJ

4.8 YpaBHEHME IIIOCKOCTH, MPOXosIIel yepes Touky A 3:2:0)
neprieHuKysapHo BekTopy ¢ = (0= 1 pveer Bun

4.9 YpaBHeHue miockoctd 2*~ 7y +32—=3=0 g orpeskax umeer BuJ

4.10 KanoHn4eckoe ypaBHEHHUE MPSMOW B TPOCTPAHCTBE, TPOXOASALIEH Yepe3
toukn Al L2, —4) g 8(32.-3) , IMEET BUJ

4.11 3anummuTe napaMeTpUyYECKOE€ YpaBHEHHUE MPSAMOW C HANPABISIIOLIUM
Bextopom ¢ = (0~ 3 1) y mpoxomsameit uepes Touxy ALe—4)

4.12 3anuunTe KAHOHMYECKUE ypaBHEHHE dIUINIICA ¢ omyocamu ¢ = 1.8 =1

4.13 KaHOHMYeCKOe ypaBHEHHE THMIIEpOONBl ¢ momyocsmu ¢ =2.4=3 ¢
JNEHCTBUTENBHOM TOJIyoChl0 LY [OX] yumeer Bun
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414 doxycsl osmmanca [rumepbonel] ¢ momyocsmu ¢ = 7. £=1 pmeror

KOOPJMHATHI
2,2 2_
4.15 DKclieHTpUCHTET KpUBOit % ~ 7¥" =4 papen

4.16 ®oxkyc mapadbosbl ¥ =97 ymeer KOOPAMHATHI

1 3 =5
2 0
4.17 3HaueHue  oONpeaCTUTENs 4 0 -1 [MOXXeT  OBITh
BTOPOTO NOPsIIKa] paBHO
1 3 -3
A=[7 2 0
4.18 Haiigute MUHOp 3JIEMEHTA “2 MaTpPUIIbI 41 -
4.19 Hainure anredpanvecKoe JIOMOJIHEHUE
1 3 -4
A=|7 2 0
4 1 -1
MaTPHUIIBI dx—ytz=2
3x+2y+2z=-2
x—2y+z=1

4.20 Haiinure paHr MaTpuibpl  CUCTEMBI
2 =11

OIIpCACIINTCIIb

yjeMeHTa %2

[Haiimute panr

3 2 2
MAaTpPULIbI -2 1 ]
IlIkana oueHnBaHuA
[IIkana oleHMBaHUS Kputepun onieHuBanust
OOyuaromuiics ri1y0OKO M COAEP)KATeNbHO PACKPHIBAET TEMY
«OTIMYHO» JIOKJIaJa, HE AOMYCTUB OMOOK. OTBET HOCUT pa3BEPHYTHIM U
MCUEPIIbIBAIOIIUI XapaKTep.
OOyuarouiics B 1IEJIOM PacKphIBAET TEMY JOKJIAAa, OJJHAKO OTBET
«Xopouio» XOTs ObI Ha OJIMH U3 HUX HE HOCUT Pa3BEPHYTOI'0 U UCUEPIIIBAIOILETO

XapakTepa.

«Y IOBJIETBOPUTEITBHOY

J0IyCKas 3HAYUTCIbHBIC HCTOUYHOCTH.

OOyyaromuiicst B 1I€JIOM PAacKpbIBaeT TeMy JOKJIaJa U JOMyCKaeT
psa HETOYyHOCTeH, (parMeHTapHO  pacKphIBaCT  COJCpIKAHUE
TEOPETHYECKUX BOMPOCOB WM HX PACKPBIBACT COJEP)KATEIBHO, HO

«HeynoBneTBOpUTEIHHOY OO0yJarnuiics He BJIaJieeT BLIOpaHHON TeMO
8.2.6. OIEHOYHBIE CPEJACTBA IMPOMEKYTOYHOI'O
KOHTPOJIA

Bonpocs! (3axanus) Ajs 3a4era/ IK3aMeHa:
I cemecTp (3auer)

1. Omnpenenurenu U UX CBOMCTBA. VX HCMOJb30BaHHWE B OCHOBHBIX 3aKOHAX
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JTUCLIUIUIMH UHKEHEPHO-MEXaHUYECKOTO MOTYJIS.

2. Marpuisl 1 1eicTBUA HaJ HUMU. X UCIIONIB30BaHUE B OCHOBHBIX 3aKOHAX
JUCLUIUIMH HHKEHEPHO-MEXAHUYECKOTO MOYJISI.

3. IloctpoeHue oOpaTHOM MaTpullbl. Vcmojb30BaHHE B OCHOBHBIX 3aKOHAX
JVCLHUIUIMH HHKEHEPHO-MEXAHUUECKOTO MOYJISI.

4. PemieHue cucteMm, JUMHEWHBIX ypaBHEHUMW 10 TmpaBuiny Kpawmepa.
Hcnonb3oBaHHE B OCHOBHBIX 3aKOHAX MJUCHUIUIMH HWHXEHEPHO-MEXAHUYECKOIO
MO/TYJISI.

5. Pewenue cucrem, JIMHEHHBIX ypaBHEHUW meTonoM ['aycca. Mcnonb3oBanue
B OCHOBHBIX 3aKOHAX JUCIUIIMH HHKEHEPHO-MEXaHUUYECKOTO MOIYJISI.

6. MaTpuuHbldi  METOJ  pEUICHHS  CHUCTEM  JIMHEHMHBIX  ypaBHECHUM.
Hcnonb30BaHWE B OCHOBHBIX 3aKOHaX JAUCUUIUIMH HWHKEHEPHO-MEXAHUYECKOIO
MOJYJISI.

7. JluHeWHble omnepanuu  HaA ~ BeKTOpaMu. VIcronp30BaHME BEKTOPOB B
OCHOBHBIX 3aKOHAaX €CTECTBEHHOHAYYHBIX AUCLMIUIMH, IIPABWIAX MMOCTPOCHUS
TEXHUYECKUX CXEM U YEPTEKEU.

8. Komnuueapubie BekTopbl. HeoOxoanmoe ©  JAOCTaTOYHOE  YCIOBHE
KOJUTMHEAPHOCTH BEKTOPOB.

9. Kowmmnanapuesle BekTOopbl. HeoOxonumoe W JOCTaTOYHOE  YCIOBHE
KOMIUJIAHAPHOCTHU BEKTOPOB.

10. Ckansipaoe npousBesieHre BEKTOpoB. Ero cBoiictBa. Mcnonb30BaHne BEKTOPOB
B OCHOBHBIX 3aKOHAX €CTECTBEHHOHAYYHbIX JUCUUIUIMH, MpaBHIIaX
MOCTPOEHUS] TEXHUYECKUX CXEM U YEPTEKEH.

11. CkansipHoe mpousBeJeHUE BEKTOPOB B KOOpAMHATHOM (opme. VYcioBue
NEPHEHAUKYJIIPHOCTH BEKTOPOB B KOOpAMHATHOU (popme. VX mpumeHeHue B
OPUHIUIHAIBHBIX ~ OCOOCHHOCTSIX ~ MOJEIMPOBAHUS  MaTeMaTHYECKHX,
bu3HUeCKMX W XMMHUYECKHX Mpolleccax, MpeAHa3HAYEHHBIX JUIsI KOHKPETHBIX
TEXHOJIOTMYECKUX ITPOLECCOB.

12. BektopHoe mpowusBeneHne BeKTOpoB. Ero cpoiictBa. MX mnpumMeHeHue B
NPUHLUMUATBHBIX ~ OCOOCHHOCTSIX ~ MOJETMPOBAHUS  MaTEeMaTHYECKHUX,
(U3MYECKUX M XMMHUYECKHX Ipolieccax, MPeAHa3HAYEHHBIX UIsI KOHKPETHBIX
TEXHOJOTUYECKHUX MTPOLIECCOB.

13. BekTopHOoe TpOM3BEACHUE BEKTOPOB B KOOpAUHATHOM (opme. VYcioBue
KOJUIMHEAPHOCTH  BEKTOpoB. X  mpumMeHeHWe B  NPUHIMIHAIBHBIX
O0COOEHHOCTSIX MOJICIUPOBAHUS MATEMATUYECKUX, QU3UUECKUX M XUMHUYECKUX
nporeccax, NpeIHa3HAYCHHBIX JIJI1 KOHKPETHBIX TEXHOJOTHYECKHUX ITPOLIECCOB.

14. Cmemannoe mnpousBeneHue BekTOpoB. Ero cpoiictBa. X mnpuMeHeHue B
OPUHLUIUATBHBIX ~ OCOOEHHOCTSIX  MOJEIUPOBAHUS  MaTEeMaTHYECKHUX,
Gu3NYECKUX U XUMHUYECKHX MpoLeccax, MpeIHa3HauYeHHBIX A KOHKPETHBIX
TEXHOJOTMYECKHUX MPOLIECCOB.

15. CmemianHOE TNPOU3BEJCHUE BEKTOPOB B KOOpJAWHATHOW ¢opme. YcnoBue
KOMILJIJAHAPHOCTU ~ BEKTOpOB. VX mpuMeHeHHe B  NPUHUMUIIMAIBHBIX
0COOEHHOCTSIX MOJEIUPOBAHUS MATEMATUUYECKUX, (PU3HMUECKUX U XUMUYECKHUX
npoleccax, NpeIHa3HAYeHHbIX JIJIs1 KOHKPETHBIX TEXHOJOTUYECKHUX MPOLIECCOB.
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16. Meton koopaunat. IIpAMoOyroabHbIE JEKAPTOBBI KOOPAUHATHI TOUKH Ha
10ckocTH. X mpUMeHeHne B IPUHIMIHAIBHBIX OCOOEHHOCTAX MOJIEIMPOBAHUS
MaTeMaTUYeCKHUX, PU3NUECKUX U XUMUYECKHUX IPOLEeccax, MpeAHa3HauYeHHBIX 115
KOHKPETHBIX TEXHOJIOTHYECKHUX MPOIIECCOB.

17. PaccrosiHue Mexay IByMs TOYKaMH Ha IUIOCKOCTH. Ero mpumeHeHue B
NPUHLIUIIUAIBHBIX OCOOCHHOCTSIX MOJICIMPOBAHUS MaTEMaTHUYECKUX, (PU3HMUECKUX U
XUMHUYECKUX IIpoIeccax, NPEIHAa3HAYECHHBIX JUII KOHKPETHBIX TEXHOJIOTMYECKUX
IIPOLIECCOB.

18. /lenenne oTpe3ka B JaHHOM OTHOLIIEHMH. Ero mnpumMeHeHHe B
MPUHIUINATBHBIX OCOOCHHOCTAX MOJEIUPOBAHUS MAaTEMAaTUYECKHUX, PU3NYECKHUX U
XUMHUYECKUX Tpolleccax, NpeIHa3HAYCHHBIX [JI1 KOHKPETHBIX TEXHOJIOTHYECKUX
ITPOLIECCOB.

19. Inomane TpeyronbHuka. Mcnoib30BaHHE B OCHOBHBIX 3aKOHAX JWCLMILIMH
VHKEHEPHO-MEXaHUYECKOTO MOYJIA.

20. YpaBHeHHUE JMHUM HA TUJIOCKOCTH. J[B€ OCHOBHBIE 3aJayd aHAJIUTHYECKOMU
r€OMETpUM Ha IUIOCKOCTH. McCronb30BaHWE B OCHOBHBIX 3aKOHAaX JUCLUIUIMH
MHXEHEPHO-MEXaHUYECKOTO MOJTYJIS.

21. Paznuunbie (opmbel ypaBHEeHHsI TpsiMoil. lcmonb3oBaHWE B OCHOBHBIX
3aKOHAaX JUCUUIUIMH HH)KEHEPHO-MEXaHUYECKOTO MOTYJIA.

22.Yron MexnAy JOBYMs  OpSAMBIMA.  YCIOBUSA  IMAPAJUIENBHOCTH U
NEPHEHANKYJIIPHOCTH MpsAMbIX. Vcnosib30BaHME B OCHOBHBIX 3aKOHAX AUCIUIUIMH
MHKEHEPHO-MEXaHUYECKOTO MOYJIA.

23. YpaBHeHHE NpSMOM Ha IUIOCKOCTH, IMPOXOASUIEN uYepe3 NaHHYI TOYKY B
JaHHOM HamnpaBieHuH. Vicnosb3oBaHME B OCHOBHBIX 3aKOHax JUCIUIUIMH
MHKXEHEPHO-MEXaHUYECKOTO MOJTYJISL.

24. YpaBHEeHHE TpsAMOM, MPOXOAMAIIEH 4Yepe3 JABE  JaHHbIE  TOYKH.
Hcronb30BaHWE B OCHOBHBIX 3aKOHaX JUCHUIUIMH HWHXXEHEPHO-MEXaHUYECKOrO
MOJLYJISL.

25. PaccrosiHMe OT TOYKH 10 NpsMoil. Mcronap30BaHME B OCHOBHBIX 3aKOHAX
JUCLUIUIMH HH)KEHEPHO-MEXaHUYECKOTO0 MOYJIS.

26. OkpyxHocTh. OOlllee ¥  HOPMAJIbHOE  YpPaBHEHUSI  OKPY>KHOCTH.
Hcrnonb3oBaHWE B OCHOBHBIX 3aKOHAaX JUCUUIUIMH WHXXEHEPHO-MEXaHUYECKOro
MOYJIS.

27. Onnunc. dokanbHOE cBOUCTBO. KaHOHNUeckoe ypaBHeHME. Vcnonb3oBaHue
B OCHOBHBIX 3aKOHAX JUCIUIUIMH HHKEHEPHO-MEXaHUYECKOTO MOIYJIS.

28. 'mnepOomna.  ®okanpbHOoe  cBoiicTBO.  KaHOHMYeckoe  ypaBHEHHE.
AccumnroTel. Hcnonb30BaHMEe B OCHOBHBIX 3aKOHAX JHUCHMIUIMH HWHXEHEPHO-
MEXaHUYECKOT0 MO JISL.

29. [Tapabona. dokanbHOE CBOMCTBO. Kanonunueckoe  ypaBHEHHE.
Hcnonb3oBaHne B OCHOBHBIX 3aKOHAX JUCHUIUIMH WHXEHEPHO-MEXaHMYECKOTO
MOZYJIS.

30. YpaBHeHHE TOBEPXHOCTH MW ypaBHEHWUS JIMHUM B  IIPOCTPAHCTRBE.
Hcnonb30BaHne B OCHOBHBIX 3aKOHAX JHCIUILIMH HWHXCHEPHO-MEXaHHYECKOTO
MOTYJISI.

31. Obmee ypaBHEHHE IIOCKOCTH. PaccTosiHUE OT TOYKH JIO TJIOCKOCTH.

50



Hcnonb3oBaHHE B OCHOBHBIX 3aKOHAX JUCHUIUIMH HWHXECHEPHO-MEXAHUYECKOTO
MOTYJISL.

32. Yron MEXKITY IUIOCKOCTSMU. YcaoBus MapaJlIeTbHOCTH "
NEePIECHAUKYJISIPHOCTH  IIOCKOCTEW. VIcmonb30BaHME B OCHOBHBIX  3aKOHAaX
JUCUUIUINH HH)XEHEPHO-MEXAHUYECKOT'O MOJTYJIS.

33. [lapameTpuueckue ¥ KaHOHUYECKUE YpaBHEHHS NPSMOM JIMHUHA B
npocTpaHcTBe. VICNOJIb30BaHME B OCHOBHBIX 3aKOHAX JUCLUMIUIMH WHKEHEPHO-
MEXaHUYECKOTO MOMYJIA.

34. YpaBHeHUs TpsSMOM TpoXonsiied uepe3 JBe TOUKU. [Ipsimas JUHMS Kak
IepeceYeHne AByX IUIOCKOCTer. Mcmoib30BaHNE B OCHOBHBIX 3aKOHAX IHUCIUILIAH
WHXXEHEPHO-MEXAHUYECKOTO MOTYJIA.

35. lloBepxHOocTH BTOpOro mnopsiaka. Mcmonb30BaHHE B OCHOBHBIX 3aKOHAX
JTUCIUIUIMH HHKEHEPHO-MEXAHUYECKOTO MOYJISI.

36. BextopHble mpocTpaHcTBa. Mcmoiib30BaHWE B OCHOBHBIX — 3aKOHAax
JTUCLUIUIMH HHKEHEPHO-MEXAHUYECKOTO MOYJISI.

37. Jluneitnpie  oToOpakeHuss. X nOpuMeHeHHWE B IPUHIUIHAIBHBIX
OCOOEHHOCTSIX MOJIECIMPOBAHUSI MaTeMaTHYEeCKUX, (U3MUYECKUX U XHUMHYECKUX
npolieccax, NPeIHa3HauYEHHbIX JJI1 KOHKPETHBIX TEXHOJOTMYECKHUX MTPOIIECCOB.

38. Onepauu  Hajg MHOXecTBaMU. VX mpuMeHeHHWE B NPUHIUIINAIBHBIX
OCOOEHHOCTSIX MOJICIMPOBAHUSI MaTeMaTHYEeCKUX, (U3MYECKUX U XUMHYECKUX
MpOIIECCax, IPEeAHA3HAUYCHHBIX ISl KOHKPETHBIX TEXHOJIOTHYECKUX MPOLECCOB.

39. OCHOBHBIE JIOTUUECKHE CBSI3KM (OIEpaluu) JIOTUKU BbICKa3blBaHUU. Mx
MIPUMEHEHUE B MPUHIIUITHUATIBLHBIX OCOOCHHOCTSAX MOJICTMPOBAHUSI MAaTEMaTUYECKUX,
¢buU3MYecKMX M XUMHUUYECKUX TMpolieccax, MpeAHA3HAYCHHBIX Il KOHKPETHBIX
TEXHOJIOTUYECKHUX MTPOIIECCOB.

40. OCHOBHBIE CXEMBI JIOTUYECKN MPABUIBHBIX PACCYKICHHUI. X MpuMeHeHue
B NPUHIMIHAIBHBIX OCOOCHHOCTSAX MOJICIMPOBAHUSI MATEeMATHUECKUX, (HU3HMUECKUX
U XMMHYECKUX Mpoleccax, NPeIHA3HAUYCHHBIX JI1 KOHKPETHBIX TEXHOJOTMYECKHUX
IIPOLIECCOB.

41. OcHoBHBIE POPMYITBI KOMOMHATOPUKH.

42. Tlpenen QyHKIMM B KOHEYHOM M OECKOHEUHO yAaJICHHOW Toukax. Ero
MPUMEHEHUE B MPUHIUIIUAIBHBIX OCOOCHHOCTAX MOJEIUPOBAHUS MAaTEMaTUYECKHUX,
GU3MYEeCKUX W XUMHYECKHX TIpolleccax, TMpeJHA3HAYeHHBIX IS KOHKPETHBIX
TEXHOJIOTUYECKUX ITPOLECCOB.

43. OcHOBHBIE TEOpPEMBI O Tpeaenax. Mcrnonb3oBaHME B OCHOBHBIX 3aKOHAX
JTUCLUIIIMH UHKEHEPHO-MEXaHUYECKOTO MOYJISI.

44. beckoHeyHO Oouiblie W OeckoHeyHO Maible (yHKuMH. Mcmonab3oBaHue B
OCHOBHBIX 3aKOHAX JUCLHILUIMH UHKEHEPHO-MEXAHUYECKOTO MOITYJIS.

45. OCHOBHBIE THUIBI HEONPENETCHHOCTH (YHKIIMU B TOYKe. PackpbiThe
OCHOBHBIX THUIIOB HEOIPEICICHHOCTU. VICronp30BaHME B OCHOBHBIX 3aKOHAX
JTUCLUIUIMH HHKEHEPHO-MEXAHUYECKOTO MOYJISI.

46. 3ameuarenbHble  OpeAenbl. Mcmoiib30BaHWE B OCHOBHBIX — 3aKOHAX
JTUCLUIUIMH HHKEHEPHO-MEXAHUYECKOTO MOYJISI.

47. HenpepsiBHOCTH (yHKIMU. Mcronb30BaHWEe B OCHOBHBIX 3aKOHAX
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AUCHUIIINH HHXKCHCPHO-MCXaHUYCCKOTO MOAYJIA.

48. OCHOBHBIE TEOpPEMBI O HeNpephiBHBIX (yHKIMsIX. Mcmonb3oBaHue B

OCHOBHBIX 3aKOHAX JUCHUIIIMH HHXXCHCPHO-MCXaHHUYCCKOTI'O MOYJIA.

49. Touku paspeiBa (yHkmmu u ux Kraccudukamus. Mcnons3oBaHue B

OCHOBHBIX 3aKOHAaX AUCHOUIIIIMH MHKCHCPHO-MEXAHNUYICCKOTIO MOJYJIA.

10.

II cemecTp (3x3aMeH)
[TpouszBogHass ¢ynkumu. IlpumeHeHwe nNpou3BOJHOW B  paboTax IO
COBEpUIEHCTBOBAHUIO TPOMU3BOJICTBEHHBIX IIPOLECCOB C HCIIOJIB30BAHUEM
HKCHEPUMEHTAIbHBIX JAHHBIX U PE3yJIbTaTOB MOJCIUPOBAHMSL.
HuddepenuupoBanue cioxHodt ¢yuknuu. IlpuMeHeHne TPOU3BOJAHON B
paboTax 1O COBEpPIICHCTBOBAHMIO IPOMU3BOJCTBEHHBIX IPOIECCOB €
UCIIOJIb30BAaHUEM HKCIIEPUMEHTAIbHBIX JTaHHBIX u pe3yJIbTaToB
MOJIETTUPOBAHUSI.
HuddepenuupoBanne obpatHor ¢GyHKIuU. [IpumMeHeHHEe MNPOU3BOIHOM
oOpaTHOU (yHKIMH B pabOTax MO COBEPIIEHCTBOBAHHMIO MPOHM3BOICTBEHHBIX
IPOLIECCOB C HCIOIb30BAHUEM HKCIIEPUMEHTAIbHBIX JAHHBIX U PE3YyJbTaTOB
MOJIETTUPOBAHUSI.
HuddepenurpoBanue ¢GyHKUMA 3agaHHBIX NapameTpuyecku. [Ipumenenue
IpOU3BOJAHOM B paboTax MO COBEPIIEHCTBOBAHHUIO IMPOU3BOACTBEHHBIX
IPOLIECCOB C HCIOJIb30BAHUEM 3KCIEPUMEHTAIBHBIX JAaHHBIX M PE3YJbTaTOB
MO/JIEJINPOBAHUSI.
HuddepenuupoBanre  QyHKUMH  3aJaHHBIX ~ HEABHO.  [IpuMmeHeHue
OPOU3BOAHON HesiBHOM (yHKIMU B paboTax IO COBEPIICHCTBOBAHUIO
IIPOU3BOJICTBEHHBIX IMPOLECCOB C HCIOJb30BAHUEM HKCIIEPUMEHTAIbHBIX
JaHHBIX U PE3yJbTaTOB MOACIUPOBAHUS.
[lonsiTue O mNPOU3BOMHBIX (PYHKIMM BBICHIMX MOPSAKOB. [IpumeHeHue
NOBTOPHOM  TPOM3BOAHOW B paboTax MO  COBEPIICHCTBOBAHMIO
IPOU3BOJACTBEHHBIX TMPOLECCOB C HCIOIb30BAHUEM HKCIIEPUMEHTAIbHBIX
JAHHBIX U PE3yJIbTATOB MOACIUPOBAHUS.
OKCTpeMyM (QYHKUMM OAHOW mepeMeHHOH. IIpumeHeHue »skcTpemMyma B
paboTax 1O COBEpPUICHCTBOBAHUIO  IMPOU3BOJCTBEHHBIX  IPOIECCOB C
UCIIOJIb30BaHUEM HKCIIEPUMEHTATIbHBIX JTaHHBIX U pe3yabTaToOB
MOJIEJIMPOBAHUSI.
Borayrocts 1 BeiyksiocTh rpaduka pyHkiuu. Touku neperuda. Ilpumenenue
B paboTax M0 COBEPILIEHCTBOBAHUIO IPOU3BOJICTBEHHBIX IPOLECCOB C
UCII0JIb30BAaHUEM AKCIIEPUMEHTAIbHBIX JaHHBIX U pe3yJIbTaToB
MOJIEJTUPOBAHUS.
OO6mee uccienoBanue u mocTpoeHue rpadukoB ¢GyHkumid. [IpumeHeHue B
paboTax 1O COBEPLICHCTBOBAHUIO  IPOM3BOJACTBEHHBIX IPOLECCOB C
UCIIOJIb30BAaHUEM AKCIIEPUMEHTAIbHBIX JaHHBIX U pE3yNbTATOB
MOJIETTUPOBAHUSI.
Huddepenunan ¢GyHKIMM W €ro reoMeTpudeckuid cmbica. llpumenenue
muddepennrana B paboTax MO COBEPIICHCTBOBAHHMIO MPOU3BOACTBEHHBIX
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11.

12.

13.

14.

15.

16.

17.

18

19.

20.

21.

IIPOLIECCOB C HCMOJIb30BAHUEM JKCIIEPUMEHTAIBHBIX JAHHBIX U PE3yJbTaTOB
MOJIEJINPOBAHUS.

CpolicTBa U mpaBuiia BeluucieHus: nuddepennuana. [lpumenenne B pabdorax
[0 COBEPIIECHCTBOBAHUIO IMPOU3BOACTBEHHBIX MPOLIECCOB C HUCIIOIb30BAHUEM
DKCIIEPUMEHTAJIBHBIX JaHHBIX U PE3YJIbTATOB MOACIUPOBAHUS.

[TepBooOpa3nas (ynkuus. HeonpeneneHHblii uHTErpal U ero cBoicrBa. Mx
IIPUMEHEHHUE BO BJIAJICHUU HABBIKAMU JIEJIOBOIO B3aUMOJEUCTBUA C CEPBUCHOU
ciyk00ll M OLEHMBAaHUM PEKOMEHJAIMU C YUYETOM SKCIEPUMEHTAIbHOM
paboThl TEXHOJIOTMUECKOTO OT/ENA MPEANPHUSITHSL.

HMHTerpupoBaHus 0 4acTsIM B HEOIpEAEICHHOM uHTerpane. lIpumenenue Bo
BJIQ/ICHUU HAaBBIKAMH JEJIOBOTO B3aMMOJCHCTBHUS C CEPBHUCHOMN CIy»KOOW H
OLICHWBAHWU PEKOMEHJALMA C YYETOM DOKCIEPUMEHTAIbHOW  pabOThI
TEXHOJIOTUYECKOTO OTIEIIA MPEAITPUATHS.

3aMeHa IIEpEMEHHOW B HEOINpeaeNeHHOM wuHTerpane. IIpuMeHenue BoO
BJIAJICHUM HAaBBIKAMHU JIEJIOBOTO B3aUMOJEHCTBUSA C CEPBUCHOW CIy>KO00M u
OLICHUBAHWM PEKOMEHJALUU C YYETOM 3KCHEPUMEHTAIbHOW  paboThl
TEXHOJIOTHYECKOI0 OTAECIIA MPEATIPUATHSL.

Teopema paznokeHuss nOpaBWIbHOM Jpobu. IlpumMeHeHwne BO BlIaACHUU
HaBBIKAMH JI€JIOBOTO B3aUMOJEMCTBUS C CEPBUCHOM CIIy>)kKOO M OLIECHHMBAHUU
PEKOMEH/IAallMU C YYETOM OSKCHEPHUMEHTAIbHONH pabOThl TEXHOJOTHYECKOTO
OTJ€eJIa NIPEIIIPUATHSL.

WurterpupoBanue anredpamdeckux mpoOei. IlpumeHeHue BO BiajeHUU
HABBIKAMH JIEJIOBOTO B3aWMOJICHCTBUS C CEPBUCHOM CIIyKOOW W OIICHUBAHUU
PEKOMEHJAMU C YYETOM 3KCIEPUMEHTAIBHOW pPabOThl TEXHOJOTHYECKOIrO
OTJEJIa IPEIIIPUATHSL.

WuTerpupoBanue uppalHoHaiIbHbIX (yHKIU. IlpuMmeHenne Bo BiageHUH
HABBIKAMH JIEJIOBOTO B3aMMOJEHCTBUS C CEPBUCHOM CIIY»KOOW M OLEHUBAHHUU
PEKOMEHJIallMi C YYETOM OJKCIIEPUMEHTAIbHONH paboThl TEXHOJIOTHYECKOTO
OT/IEJIa PEINPUATHSL.

. TpuronomeTpuuecke MOACTAHOBKU y=sinx, y=cosx, y=tgx. [IpumeHeHue BO

BJIAJCHUM HABBIKAMHU JIEJIOBOTO B3aMMOJICHCTBUSI C CEPBUCHOM CIyX00H H
OIICHUBAaHWM PEKOMEHJAIMM C YYETOM JKCIEPUMEHTAIbHOU  PaboThI
TEXHOJIOTUYECKOTO OTJIeJIa MPEAIPUATHS.

YHuBepcasibHas TPUIOHOMETpHYECKAass MojAcTaHOBKa. IIpumenenne BO
BIIAJICHUM HAaBBIKAMHU JIEIOBOTO B3aUMOJICHCTBUS C CEPBUCHOM CIYKO00M u
OIICHUBAHWM PEKOMEHJAIMA C yYETOM OKCHEPUMEHTAIBHOU  pabOThHI
TEXHOJIOTUYECKOTO OTJIEJIa MPEAIPUATHS.

OnpeneneHHbli  UHTETpajdl €ro TEeOMETPUYECKHM CMBICI W CBOMCTBA.
[IprumeHeHne BO BIaJICHUH HABBIKAMU JICJIOBOTO B3aMMOJICVCTBUS C CEPBUCHOM
CIy>)kOOM M OLICHMBAaHMM PEKOMEHJAIMU C YYETOM OHKCIEPUMEHTAIbHOU
pabOoThl TEXHOJIOTUYECKOTO OT/IeJIa MPENPUSTHUS.

NuTerpupoBaHne MO 4acTsM B ONPEIACICHHOM HHTerpane. lIpuMmeHenune BO
BJIAJICHUM HAaBBIKAMHU JIEJIOBOTO B3aWMOJICHCTBUS C CEPBHCHOW CIIyX)O0Oi U
OLICHUBAaHWM PEKOMEHJALIMU C YyYE€TOM OKCHEPUMEHTAIbHOW  paboThl
TEXHOJIOTUYECKOTO OT/IEJIa MPEAITPUSATHS.
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22.3aMeHa IEpEMEHHON B OIPENEIEHHOM HHTerpane. [IpuMmenenue Bo BiaJgeHUN
HABbIKAMM JIEJIOBOTO B3aWMOJEHCTBUSA C CEPBUCHOM CIIy)KOOM M OLICHMBaHUU
PEKOMEHJallMi C YYE€TOM OJKCIEPUMEHTAIbHOM paboThl TEXHOJOTHMYECKOTO
OT/IeJIa PEANPUATHSL.

23.Tlnomaas B mpsIMOYTONbHBIX KoopauHarax. [[pUMEHEHME BO BIIAJICHUM HABBIKAMH
JIEJIOBOTO  B3aUMOJICHCTBUSL C  CEPBUCHOW CIOyXOOW W  OIlEHUBAHUU
PEKOMEHJAIMKU C YYE€TOM OHKCIEPUMEHTAIbHOM pPabOThl TEXHOJOTMYECKOIO
OT/eNa MPEANPUITHUSA.

24. Jlnuea 1yru B NPSAMOYTONIBHBIX KoopauHartax. [[pUMEeHEHHEe BO BIAJICHUU HaBbIKAMU
JIEJIOBOIO  B3aUMOJIEMCTBUS C  CEPBUCHOM  CIIy)KOOM M OLIEHHWBAHHUU
PEKOMEHJIAllUM C Y4YETOM OHKCHEPUMEHTAIbHONH pabOThl TEXHOJIOIMUYECKOTO
OTJieJIa IPEIPUATHS.

25.BBI‘II/ICJ'IGHI/IG o0beMa Tena ¢ MNOMOIIBIO OIPECACIICHHOI'O HHTCIrpaJIa. HpI/IMeHeHHe BO
BJIAJCHUM HABBIKAMHU JIEJIOBOTO B3aMMOJICUCTBHSI C CEPBUCHOM CIy:)XO00H U
OIICHMBAHUU PEKOMEHJAIMKM C yYeTOM OKCIEPUMEHTAIIBHOW  PadoThI
TEXHOJIOTUYECKOTO OTJIEJIa MPEANPUATHS.

26. OyHKIUY ABYX MEPEMEHHBIX: MMOHATHE, TUHUM YPOBHS, Tpaduk. [IpumeHenue
BO BJIQJICHUM HaBBIKAMH JICJIOBOI'O B3aWMOJICHCTBHUS C CEPBUCHOM CIIyKOOHW U
OIICHUBAaHWM PEKOMEHJAIMH C YYETOM JKCIIEPUMEHTAIBbHOW  PabOThI
TEXHOJIOTUYECKOTO OTJIEJIa MPEAIPUSATHS.

27.1lpenen pyHkuumM AByX mepeMeHHbIX. [IpuMeHeHue BO BiaJICHUU HaBBIKAMHU
JIEJIOBOTO  B3aUMOJICHCTBUSI C  CEPBUCHOM CHyXO00W U  OIEHUBAHUU
PEKOMEHJAIMA C Y4YE€TOM OJKCIEPUMEHTAIbHOW pPabOThl TEXHOJIOTHYECKOTO
OT/eNa MPEANPUITHUS.

28. HenpepbiBHOCTh (DYHKIIMU JABYX NepeMeHHBIX. [IpuMeHeHue BO BIIaJICHUH
HaBBIKAMHU JICJIOBOTO B3aMMOJICHCTBUS C CEPBUCHOMN CIyKO0H M OIlEHUBAaHUU
PEKOMEHIAIMA C YYEeTOM OJKCIEPUMEHTAIbHOW pPabOThl TEXHOJOTHYECKOTO
OTJIeJIa MPEANPUATHS.

29.YacTHble pou3BOAHBIC. X mpHMEHEHHE B MPHHIUIIHAIBHBIX OCOOCHHOCTSX
MOJEIUPOBAHUSI MAaTEeMaTUUYECKUX, (PU3MUECKUX U XUMHUYECKUX Mpoleccax,
MPEIHA3HAYECHHBIX JJISI KOHKPETHBIX TEXHOJIOTMYECKUX TPOLECCOB.

30. 'eomeTpuyecKnid CMBIC YacCTHBIX MPOU3BOJHBIX. Ero mnpuMmeHeHue B
MPUHIUITHAIBHBIX OCOOCHHOCTSIX MOJEIMPOBAHUS MaTeMaTHYECKHX, (PU3UUECKUX U
XUMHMYECKUX TPOIEccaxX, MpPeIHa3HAYEHHBIX I KOHKPETHBIX TEXHOJIOTHYECKUX
MIPOIIECCOB.

31. Judpdepenunan.  WMHBapuaHtHocTb  ¢opmbl.  Ero  mpumeHenue B
MPUHIUITHAIBHBIX OCOOCHHOCTSIX MOJEIUPOBAHUSA MaTeMaTHYECKUX, (U3NUECKUX U
XAMUYECKUX TIpOIeccax, MPEAHA3HAYEHHBIX IS KOHKPETHBIX TEXHOJOTMYECKUX
MIPOIIECCOB.

32. IIpusnak nmonHoro auddepennuana. Ero npuMeHeHrne B IPUHITUITHATBHBIX
O0COOCHHOCTSIX MOJICTTUPOBAHUSI MATEMATUUECKUX, PUBUUECKUX U XUMUYECKHUX
npolueccax, NpeIHa3HAYEHHBIX 1711 KOHKPETHBIX TEXHOJOTHYECKUX MPOLIECCOB.

33. [Ipumenenue quddepenimana Kk npudIMKeHHBIM BhIYUCICHUSIM. Ero
MPUMEHEHUE B IPUHIUITUATBHBIX 0COOCHHOCTSIX MOJICIIUPOBAHUS
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34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

MaTEMaTUYECKUX, PUINYECKUX U XUMUYECKUX MPOLECCAX, IPETHA3HAYEHHbBIX
JUIsl KOHKPETHBIX TEXHOJIOTUYECKUX IPOLIECCOB.

YacTHble TPOU3BOIHBIE BEICIIMX NOPAAKOB. MIX TpuMeHEeHHE B
MPUHIIUITHATBHBIX 0COOEHHOCTSIX MOACIIUPOBAHUS MATEMATUYECKHUX,
(bu3HYEeCKUX U XUMHUYECKHUX MTPOoLieccax, MpeJHa3HauYE€HHbIX JIsI KOHKPETHBIX
TEXHOJIOTUYECKUX ITPOLECCOB.

Heob6xoaumoe ycioBue akcTpemyMa (pyHKIMI ABYX IepeMeHHbIX. Ero
IPUMEHEHUE B IPUHLUITUATBHBIX OCOOEHHOCTAX MOJCIUPOBAHMUS
MaTeMaTHYeCKUX, (PU3MUECKUX U XUMUYECKUX Mpoleccax, MpeaHa3HaueHHbIX
JUISl KOHKPETHBIX TEXHOJIOTUYECKUX IPOLIECCOB.

JlocTaTouHOE yCIIOBUE SKCTpeMyMa (PYHKIIHI JBYX NepeMeHHbIX. Ero
IPUMEHEHUE B TPUHIUIUAIBHBIX OCOOEHHOCTSIX MOAEIUPOBAHUS
MaTEMaTUYECKUX, PUINYECKUX U XUMUYECKUX MPOLECCaX, IPEIHA3HAYEHHBIX
JUISl KOHKPETHBIX TEXHOJIOTUYECKHUX IPOLIECCOB.

IIpousBoaHas 1o HanpasieHuto. I'paguent. Ero npuMmenenue B
NPUHIIUITHATBHBIX 0COOEHHOCTSIX MOACIUPOBAHUS MATEMATUYECKHUX,
(bu3HYEeCKUX U XUMHUYECKHUX MTPOLIeccax, MPeHA3HAUYECHHBIX JJIsI KOHKPETHBIX
TEXHOJIOTUYECKUX IIPOLECCOB.

VYcnoBHbIM 3kcTpeMyM. Meton MHOxkuTenen Jlarpanxka. Ero npumenenue B
MPUHIIUITHATBHBIX 0COOCHHOCTSIX MOJACIIUPOBAHUS MATEMATUYECKHUX,
(¢u3nYeCKUX U XUMUYECKUX Ipoleccax, MpeJHa3HaueHHbIX JJIs1 KOHKPETHBIX
TEXHOJIOTUYECKUX IPOLIECCOB.

AOGCOTIOTHBIN SKCTpeMyM (YHKIIUU ABYX nepeMeHHbIX. Ero npuMenenue B
IPUHLUMUATBHBIX OCOOEHHOCTAX MOJCIUPOBAHUS MaTEMAaTHUECKHX,
(U3HYECKUX U XUMHUYECKHUX MTPOLIECCaX, MPEIHA3HAUYEHHBIX 111 KOHKPETHBIX
TEXHOJIOTUYECKUX IPOLIECCOB.

[lonatne pBOMHOrO wuHTerpana. IIlpuMeHeHMe BO BIAJECHWH HaBBIKAMU
JIEJIOBOTO  B3aUMOJICHCTBUSI C  CEPBUCHOW CIOyXO0W U  OIEHUBAHUU
PEKOMEHJIallMi C YYETOM OHKCIIEPUMEHTAJIbHON pabOoThl TEXHOJIOTMYECKOTO
OTZENa IPEAIIPUITHUSA.

['eomerpruuecknii CMBICI ABOWHOrO HHTEerpana. llpumeHeHune BO BilajeHUU
HABBIKAMH JIEJIOBOTO B3aUMOJICHCTBUS C CEPBUCHOM CIIy»OOW M OIICHUBAHUU
PEKOMEHJIALMU C YYETOM OHKCHEPUMEHTAIbHONW padOThl TEXHOJIOIMYECKOTO
OTJ€eJIa NPEIIIPUATHSL.

JIBOMHOM WHTErpail B MPAMOYTOJbHBIX KoopAuHarax. IlpumeHenue BO
BJIAJCHUM HABBIKAMHU JIEJIOBOTO B3aMMOJEHCTBHUS C CEPBUCHOMN Cy:k00i H
OLICHUBAaHWM PEKOMEHJALMM C YYETOM 3KCIEPUMEHTAIbHOU  pabOThI
TEXHOJIOTUYECKOTO OTIEIIA MPEAITPUATHS.

JIBOVMHOW WHTErpajJl B MOJSAPHBIX KoopauHaTax. IIpuMeHeHue BO BIIaICHUU
HABBIKAMM JIEJIOBOTO B3aMMOJIEHCTBUSI C CEPBUCHOM CIY>KOOM M OLEHUBAHHUU
PEKOMEHJIallMi C YYETOM OJKCIIEPUMEHTAIbHON pabOThl TEXHOJIOTHYECKOTO
OT/IEJIa PEINPUATHSL.

['eomerpruueckue NPUIOKEHUsS JOBOMHOrO wuHrerpana. Ilpumenenue Bo
BJIAJICHUM HABbIKAMH JIEJIOBOTO B3aMMOJICUCTBHS C CEPBUCHOM CIyxOOW u
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OLICHUBAaHUM PEKOMEHJALMH C YYETOM OJKCIEPUMEHTaIbHOU  pabOThI
TEXHOJIOTUYECKOT'O OTEJIA PEAIIPUATHS.

45. ®usnyecknue NPWIOKEHUS IBOWHOrO HMHTerpana. I[IpumeHeHne BO BiaJeHUU
HABbIKAMH JIEJIOBOTO B3aUMOJICHCTBUS C CEPBUCHOM CIIy»OOW U OIEHUBAHUU
PEKOMEHIALUU C YYETOM OHKCHEPUMEHTAIbHOW padOThl TEXHOJIOIMYECKOIO
oTzeNa IPEIIPUATHS.

46.[lonsiTue 0 TPOMHOM HWHTErpaie M ero ¢uznueckuii cmpici. [Ipumenenue Bo
BJIQ/ICHUU HAaBBIKAMM JEJIOBOTO B3aMMOJCHCTBHUS C CEPBHUCHOH CIy)OOW H
OLICHHBAHUU PEKOMEHJALMH C YYETOM JKCIEPUMEHTAJIbHOU  paboThI
TEXHOJIOTUYECKOT'O OTEIIA PEAITPUATHS.

47. KpuBOonuHENHBIM WHTErpan l-ro poga u ero cpoictBa. lIpumeHeHue BO
BJIQJICHUU HaBBIKAMH JEJIOBOTO B3aMMOJCHCTBHUS C CEPBHUCHOM CIy»KOOW H
OLICHUBAHUM PEKOMEHJALMH C YYETOM JKCIEPUMEHTAIbHOM  padoThI
TEXHOJIOTUYECKOTO OTIEIIA MPEAIPUATHS.

48. ®u3nyeckuil CMbICI KPUBOJIMHEWHOrO MHTErpana 1-ro poma. [IpumeHenue Bo
BJIAJCHUM HABBIKAMHU JIEJIOBOTO B3aMMOJICUCTBHUSI C CEPBUCHOM cIyX00H H
OLICHHBAHUU PEKOMEHJALMM C YYETOM OKCIEPUMEHTAIBHOU  padOThI
TEXHOJIOTHYECKOTO OTAEIIA MPEATIPUATHSL.

49. KpuBoJIMHEWHBIM HWHTErpan 2-ro poja M €ro cBoicTBa. IlpuMmeHeHne BO
BJIAQ/ICHUM HAaBBIKAMM JEJIOBOTO B3aMMOJCHCTBHUS C CEPBHUCHOI CIyKOOH U
OLICHHBAHUM PEKOMEHJALMA C YYETOM SKCIEPUMEHTAJIbHOU  paboThI
TEXHOJIOTUYECKOT'O OTEJIA PEAIIPUATHS.

50. ®u3nveckuii CMbBICT KPUBOJIMHEHHOTrO MHTErpayia 2-ro pojaa. Ilpumenenue Bo
BJIQJICHUU HaBBIKAMH JEJIOBOTO B3aHMMOJCHCTBHUS C CEPBHUCHOI CIy»KOOU H
OLICHUBAaHUM PEKOMEHJALMH C YYETOM JKCIEPUMEHTAIbHOM  paboThI
TEXHOJIOTUYECKOTO OTIEIIA MPEAITPUATHS.

51. He3aBUCMMOCTh ~ KPHMBOJMHEWHOTO HMHTErpajla 2-ro  poja oOT IyTH
uHTerpupoBanusa. IIpumeHeHne BO  BIIAJICHUM  HaBBIKAMU  JIEJIOBOTO
B3aMMOJICUCTBUSI C CEPBHCHOW CIIy’)KOOM M OLIECHMBAaHUU PEKOMEHJAIUU C
YY€TOM SKCIIEPUMEHTAIILHON pabOThl TEXHOIOIMUYECKOTO OT/EIa IPEIPUITHS.

III cemecTp (3a4er)

1. IuddepennmpoBanue KoOMIUIEKCHBIX (PyHKIMNA. Vcnoib3oBaHHE B OCHOBHBIX
3aKOHAX JUCHUTUIMH HHKEHEPHO-MEXaHUYECKOTO MOTYJIS.

2. ludpdepennmanbHoe ypaBHEHHE M €ro Mopsjaok. Vcrons3oBaHuE B OCHOBHBIX
3aKOHAX JUCIUTUIMH HHXKCHEPHO-MEXaHHUECKOTO MO/TYJIS.

3. OGuiee u yactHoe peuieHus AuddepeHmaibHoro ypasuenus. Mcnonb3oBanue B
OCHOBHBIX 3aKOHAX JHUCIMIUINH WHKEHEPHO-MEXaHUYECKOTO MOIYJIS.

4.3amayua Komm g1 guddepeHnmnanbHOro  ypaBHeHus 1-ro  mopsika.
Hcnonb3oBaHrne B OCHOBHBIX 3aKOHAX JUCIUIUIMH MHKEHEPHO-MEXaHUYECKOTO
MOJTYJISI.

5. Jubdepennuansuple  ypaBHEHHUS C  Pa3feisdIONIUMUCA  MEPEMEHHBIMHU.
Hcnonp30BaHre B OCHOBHBIX 3aKOHAX AUCITUIUIMH WHXEHEPHO-MEXaHUYECKOTO
MOJTYJISI.

6. OmHopoansie auddepeHnranbHble YpaBHEHUS TEPBOTO TMOPSIIKA.
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Hcnonb30BaHre B OCHOBHBIX 3aKOHAX JAUCHUILIMH WHXKEHEPHO-MEXaHUYECKOTO
MOMYJIS.

7. Jluneitnbsie qudPepeHmanpabie YpaBHEHUS MIEPBOTO nopsiaka. Mcnons3oBanue B
OCHOBHBIX 3aKOHAX JUCHUIUIMH HHXECHEPHO-MEXaHUYECKOT'O MOTYJISI.

8. [lonmxkenune mopsaka nuddepernuanbHoro ypaBHenus suaa yIdIl = f(x,yIl).
Hcnonb3oBaHWEe B OCHOBHBIX 3aKOHAaX AUCIUIUIMH WHXEHEPHO-MEXaHUYECKOTO
MOYJIS.

9. Ionmwxkenue nopsiaka auddepenimansHoro ypasuenus suaa yIdd = Ay, yId).
Hcnonb30BaHrWe B OCHOBHBIX 3aKOHAX AUCHUILIMH WHKEHEPHO-MEXaHUYECKOTO
MOYJIS.

10.3agaua  Komm s guddepeHInanbHOTO  ypaBHEHUS 2-TO  MOPAIKA.
Hcnonb30BaHrWe B OCHOBHBIX 3aKOHAX JUCHUIUIMH WHKEHEPHO-MEXaHHUYECKOTO
MOJTYJISL.

11. JluneiiHo-3aBUCHMBbIE U JUHEHHO-HEe3aBUCHMBbIE (PyHKUuH. Mcmonb3oBaHue B
OCHOBHBIX 3aKOHAX JUCHUUIUIMH HH)XEHEPHO-MEXAHUYECKOTO MOJTYJIS.

12. O0mue cBOMCTBa pelieHUd JMHEHHBIX OJHOPOJHBIX AUBd. ypaBHEHUU 2-TO
nopsiika. lcnonp3oBaHME B OCHOBHBIX 3aKOHaX JAHCIHUIUIMH HWHXKEHEPHO-
MEXaHUYECKOTO MOIYJIS.

13. Teopema 06 0011eM pelIeHUH TMHEHHOTO HEOAHOPOAHOTO AU( (. ypaBHEHUN 2-
ro nopsiaka. Mcrnosib30BaHHE B OCHOBHBIX 3aKOHAX AUCHUIUIMH HHXEHEPHO-
MEXaHHYECKOTO MOIYJIS.

14. Jluneitapie omHOpomH. audd. ypaBHEHHS 2-TO TIOpPSAAKA C TIOCTOSHHBIMU
kodpummentamu.  Mcmonp3oBaHWEe B OCHOBHBIX  3aKOHAX  JUCIHILIAH
WHXEHEPHO-MEXaHUYECKOTO MOJTYJISL.

15. JIuneitnple HEOAHOPOAH. aU(P. ypaBHEHUs 2-r0 TMOpPSAKA C IOCTOSH.

kod(pdunrenTamMmu ¢ mpaBod yacTthio BuAa f(x) = Memx. Vcnosib3oBaHHE B

OCHOBHBIX 3aKOHAX JMCIMIUIUH UHKEHEPHO-MEXaHUYECKOTO MOIYJIS.

16. JIuneitnple HeogHOPOAH. MU(Dd. ypaBHEHHs] 2-TO TOPSAIKA C TOCTOSH.
koaddurmeHTaMu ¢ mpaBok YacThio Bupa fx) = Mcos( [ x)+Nsin( [ x).
Hcrnonb30BaHNE B OCHOBHBIX 3aKOHAX AUCIUIUIMH WHXEHEPHO-MEXaHUYECKOTO
MOJTYJISL.

17. Jluneitapie HeomHopomH. nudd. ypaBHeHUs 2-r0 TOpAIKAa C TIOCTOSH.
KO3 uIMEeHTaMH C TpaBOW YacTbi0 B BUJAE MOJMHOMA. lcmonb3oBaHue B
OCHOBHBIX 3aKOHAaX JHUCLMIUIMH HHKEHEPHO-MEXaHNYECKOTO MOIYJIS.

18. PemieHue  HOpMalbHOM  CUCTEMBI  OOBIKHOBEHHBIX  Ju((pepeHIHnanbHbIX
ypaBHeHuH. lMcnonb3oBaHME B OCHOBHBIX 3aKOHAX IUCUUIUIMH WH)XEHEPHO-
MEXaHUYECKOTO MOIYJIS.

19. 3anaya Komm st HopManbHO#M cucTeMbl OOBIKHOBEHHBIX AU((depeHInaIbHbIX
ypaBHeHu#. lcrnonb3oBaHue B OCHOBHBIX 3aKOHAX ITUCHUIUIMH WH)XEHEPHO-
MEXaHUYECKOTO MOIYJIS.

20.YucnoBeie psaapl. CXoaAuMOCTh W cymMma psiaa. Mcmonb3oBaHHE B OCHOBHBIX
3aKOHAaX JUCUUIUIMH WHKEHEPHO-MEXaHMYECKOT0 MOTYJIS.

21. Heobxomumoe ycCIOBHE CXOAMMOCTH YHCIOBOro psina. Hcmonp3oBaHue B
OCHOBHBIX 3aKOHAaX JHCLMIUIMH HHKEHEPHO-MEXaHUYECKOTO MOIYJIS.
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22.1lpu3Hak cpaBHEHUS PSAJOB WU €ro cieaAcTBHe. lcronp30BaHME B OCHOBHBIX
3aKOHAaX JUCUUIUIMH UHKEHEPHO-MEXaHUYECKOTO MOTYJIS.

23.Ilpuznak cxomumoctu JlamambGepa. Mcmosb3oBaHME B OCHOBHBIX 3aKOHAaX
JUCUUIUINH HH)XEHEPHO-MEXAHUYECKOTO MOJTYJIS.

24. NnterpanpHblii npu3Hak cxoaumoct Komm. HMcmnonib3oBaHHE B OCHOBHBIX
3aKOHAaX AUCUUILIMH WHKEHEPHO-MEXaHUYECKOTO MOYJIS.

25. AGcomoTHasi M YCIIOBHAs CXOJMMOCTb YHWCJIOBOro psna. Mcmonb3oBaHue B
OCHOBHBIX 3aKOHAX JUCLHUIUINH HHXEHEPHO-MEXAHUYECKOTO MOJTYJIS.

26. 3nakouepenytomuecs psasl. [Ipusnak cxonumoctu Jleonuna. Mcnons3oBanue
B OCHOBHBIX 3aKOHAX JQMCIUIUINH NHKEHEPHO-MEXaHUUECKOTO MOYJIA.

27. ®yHKIMoHaNbHBIE psabl. O0macTs cxoaumocTu. Mcmnonb30BaHHEe B OCHOBHBIX
3aKOHAaX JUCUUILIMH WHKEHEPHO-MEXaHUYECKOTO MOYJIS.

28. Maxopupyemsbie psanbl. PaBHOMEpHas cxoaumMocTh. Vcroap30BaHrE B OCHOBHBIX
3aKOHAaX JQUCUUIUIMH UHKEHEPHO-MEXaHUYECKOTO MOJTYJIS.

29.CBolicTBa paBHOMEPHO cXoAsAIMMXCS psaoB. Mcmnoib3oBaHHE B OCHOBHBIX
3aKOHAaX AUCUUILUIMH WHKEHEPHO-MEXaHUYECKOTO MOYJIS.

30.Crenennble psnasl. WMuTepBan u oOnacte cxoaumoctu. lcmonb3oBaHue B
OCHOBHBIX 3aKOHaX JUCLUUIUIMH MHKECHEPHO-MEXaHUYECKOTO MOTYJIS.

31. JuddepennmpoBanue U HHTETPUPOBAHUE CTETICHHBIX psiioB. VMcnonas3oBaHue B
OCHOBHBIX 3aKOHAaX JUCUUIUIMH MHKECHEPHO-MEXaHUYECKOTO MOTYJIS.

32.Paznoxxenne (QyHKIMM B CTENEeHHOM psa. Paner Makiopena u  Teinopa.
Hcnonp30BaHne B OCHOBHBIX 3aKOHAX AUCUUILIMH WHKEHEPHO-MEXaHUYECKOTO
MOYJIS.

33.1lpumMeHeHne  CTENEHHBIX  PSAJOB K  NPUONMIKEHHBIM  BBIYUCIICHUSIM.
Hcnonp30BaHne B OCHOBHBIX 3aKOHAX AUCUUILIMH WHKEHEPHO-MEXaHUYECKOTO
MOZYJIS.

34. OpTOrOHaNbHOCT, OCHOBHOM  CHCTEMBI TPUTOHOMETPUYECKUX  (YHKIHUH.
Hcnonp30BaHrne B OCHOBHBIX 3aKOHAX JUCLUUIUIMH WHKEHEPHO-MEXAHHUYECKOIO
MOZYJIS.

35. Tpuronomerpuueckue psiabl Pypbe. Mcnonb3oBaHHME B OCHOBHBIX 3aKOHAX
JVCLIUIUIMH HWHXEHEPHO-MEXAHUUECKOTO MOYJISI.

36. Teopema cxomumoctu psiga Oypre Kycouno-rnankon Gyukmuu. Mcnons3oBanue
B OCHOBHBIX 3aKOHAX JIUCUUIUINH UHKEHEPHO-MEXaHUYECKOTO MOTYJIS.

37.Psanp1 dypbe YEeTHBIX W HEUYeTHBIX (QyHKumid. lcmonab3oBaHME B OCHOBHBIX
3aKOHAaX JUCUUILUINH NHKEHEPHO-MEXaHUYECKOTO MOYJIS.

38.Ilonsate o pspgax Pypbe Henepuoanuyeckux GyHkuuil. Mcnonap3oBaHue B
OCHOBHBIX 3aKOHAX JUCLHHILUINH HWHKEHEPHO-MEXAHUYECKOTO MOJTYJIS.

IV cemecTp (3K3amMeH)

1. dopmynbel  KOMOMHATOpUKH. [IpuMeHeHWE BO BIAJIEHUM HaBbIKAMHU
JICTIOBOTO B3aMIMOJICHCTBHSI C CEPBHUCHOM CITY)KOOH M OIICHHBAHUU PEKOMEHJAIIUH C
YYETOM IKCIIEPUMEHTAIBLHON PAaOOTHI TEXHOJIOTUYECKOTO OT/IENa MPEAIPUSATHUS.

2. CoObITus 1 omepanuu Haja HUMH. [[puMeHeHne BO BIIaJleHUN HaBBIKAMH
JIEJIOBOTO B3aMMOJICMCTBUSI C CEPBUCHOM CIIY>KOOM U OIIEHMBAHUU PEKOMEHIAIUU C
YYETOM IKCIEPUMEHTATBLHON PabOThl TEXHOJIOTHYECKOTO OT/IeNa MPEAIPUSTHS.
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3. Knaccuueckoe ompenenenue BeposTHOCTH. [IprumeHeHue BO BIaJCHUU
HaBBIKAMM JI€JIOBOTO B3aUMOJEHCTBUA C CEPBUCHON CIIy)KOOW W OLIEHMBAaHUU
PEKOMEHJAllMM C YYETOM JKCIEPUMEHTAJIbHON pabOThl TEXHOJIOIMYECKOTO OTAela
MIPEANPUATHS.

4. [lonnass rpynmna coObiTuid. I[IlpuMeHeHHe BO BIAJCHUM HaBBIKAMU
JICJIOBOTO B3aMMOJICHCTBUSI C CEPBUCHON CITy>)KOOM M OILICHMBAHWUU PEKOMEHJIAIUU C
Y4ETOM 3KCIEPUMEHTAIbHOIN pabOoThl TEXHOJIOTHYECKOI0 OT/Iea MPEATPUATHSI.

3. TeopeMbl yMHOXEHHMSA BeEpoOsATHOCTEH. lIpuMeHeHune BO BiaacHUU
HaBBIKAMU [IEJIOBOIO B3aMMOJICCTBUS C CEPBUCHON CIy>KOOH W OIlEHUBaHUU
PEKOMEHJAIIMM C YYETOM 3KCIEPUMEHTAIbHOU paboThl TEXHOJOTMYECKOro OTHela
IPEANPUATHS.

6. Teopembl ciokeHuss BeposTHOCTEH. [IpuMeHeHue BO BIaJACHUHU
HaBbIKAMH JIEJIOBOTO B3aMMOJCHCTBUS C CEPBUCHOM CIyKO00M H OIEHWBAHUU
PEKOMEHIallMU C YYETOM JKCHEPHUMEHTAJIbHON pabOThl TEXHOJIOTMYECKOTO OTHAesa
IIPEANPUATHS.

7. @opmyiia IOJIHOW BEPOSATHOCTU. [IpuMeHeHne BO BIIAJICHUM HAaBBIKAMH
JIeTIOBOTO B3aMMOJCHCTBHSI C CEPBUCHON CITY>KOOW M OLIEHWBAHWU PEKOMEHAALNU C
Y4ETOM 3KCIIEPUMEHTAIIbHON pabOThl TEXHOJOTMYECKOIO OT/AEIIA MPEANPUATHS.

8. ®opmyna beiteca. [IpumeHeHne BO BIAJEHUM HABBIKAMH JIEJIOBOTO
B3aUMOJICUCTBUSl C CEPBUCHOM CIyKO0H M OLICHMBAHUU PEKOMEHJALMH C YYETOM
AKCIIEPUMEHTAJIbHON pabOThl TEXHOJIOTUYECKOTO OT/IENa IPEANPUSATHUS.

9. JIuCKkpeTHbIe cily4yaiiHble BenuuyuHbl. [IpuMeHeHue BO BIaJCHUU
HaBbIKAMH JIEJIOBOIO B3aUMOJCHCTBUSL C CEPBHCHOW CIY>KOOM U OI€HUBAaHUU
PEKOMEHJAIIMU C YYETOM JKCIEPUMEHTAIbHOM pabOThl TEXHOJOTUYECKOrO OTHesa
IPEANPUATHUS.

10. MareMarnueckoe OXUJAHUE, €T0 CBOICTBA. [IpuMeHeHrne BO BiaJieHUU
HaBBIKAMH JIEJIOBOTO B3aWMOJICHCTBUSA C CEPBUCHOM CIyXO00H U OIEHUBAHHUU
PEKOMEHIallMU C YYETOM 3KCHEPUMEHTAIbHONW pabOThl TEXHOJOIMUYECKOTO OTAela
IIPEANPUATHS.

11. [ducnepcus, ee cBoicTBa. lIpuMeHeHne BO BIaJACHUH HaBBIKAMU
JIEIOBOTO B3aMMOJCHCTBHSI C CEPBUCHOM CIY>KOOW M OLIEHWBAHWW PEKOMEHAALIUU C
Y4ETOM IKCIIEPUMEHTAIIbHON pabOThl TEXHOJIOTUYECKOTO OT/AEIa MPEANPUATHS.

12.  HenpeppiBHbIE cily4allHbIE BEIWYMHBL. [IpuMeHeHME BO BIIAJIECHUU
HaBBIKAMM JIEJIOBOTO B3aMMOJECHCTBUS C CEPBUCHOM CIy:K00H M OLEHUBAHHUU
PEKOMEHJAIMU C YYETOM JKCIEPUMEHTAIbHOM paboThl TEXHOJOTMYECKOro OT/Aesa
IPEANPUATHS.

13. IInotHOCTH pacmpeneneHuss BeposSTHOCTU. [IpuMeHeHune BO BIIaJICHUU
HaBbIKAMH JIEJIOBOTO B3aMMOJCHCTBUS C CEPBUCHOM CIyKO00H H OIEHWBAHHUU
PEKOMEHIAllMU C YYETOM 3KCHEPHUMEHTANIbHOM pabOThl TEXHOJIOIMYECKOTO OTHAEesa
IIPEATNPUATHS.

14. Maremarnueckoe OXUAAHUE HENPEPHIBHONW CIy4allHOM BEJIWYWHBI.
IIpumeHenne BO BIAJCHWHM HABBIKAMHU JIEJIOBOIO B3aUMOJEHCTBHUS C CEPBUCHOU
CIIy0O0W W OLICHMBAaHUU PEKOMEHJALMH C YYETOM SKCHEPUMEHTAIbHOU pPadOThI
TEXHOJIOTUYECKOT O OT/AEIIA MPEIPUATHS.
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15. Jlucnepcuss HENpepbIBHOW Clly4allHOM BenW4uHBL. lIpuMeHenue BO
BJIAJICHUM HABBIKAMM JIEJIOBOI'O B3aUMOJICUCTBUS C CEPBUCHOM CHyXO0W U
OIICHUBAHWUU  PEKOMEHJAIMh C  Y4eTOM  DJKCIEePUMEHTaJIbHOU  paboThl
TEXHOJIOTUYECKOTO OT/IeJIa MPEANPUSITHSL.

16. HopwmansHoe pacnpezneneHue. [IpuMeHeHue BO BJIAJCHUU HaBbIKAMHU
JICJIOBOTO B3aMMOJICHCTBUSI C CEPBUCHON CITy>)KOOW M OIICHMBAaHWUU PEKOMEHJIAIIUU C
Y4E€TOM IKCIIEPUMEHTAILHON paO0Thl TEXHOJIOTUYECKOTO OT/eIa IPEANPUITHS.

17. IlpaBuno tpex «curm». [I[pumMeHeHne BO BIIaICHUM HABBIKAMU JEJIOBOTO
B3aUMOJICHCTBUSl C CEPBUCHOM CIIy»KOOW M OIEHHBAaHUU PEKOMEHIAIMH C y4ETOM
AKCTIIEPUMEHTAIILHON Pa00ThI TEXHOJIOTUYECKOTO OT/IeJIa MIPEPUSATHUS.

18. T'enepanbHas W BBIOOpOUYHAs COBOKYMHOCTH. IIpuMeHnenune B paborax mo
COBEpUICHCTBOBAHUIO MPOW3BOACTBEHHBIX IMPOIECCOB C HCIOJIb30BAHUEM
AKCIEPUMEHTAIIbHBIX JAHHBIX U PE3YyJIbTATOB MOJIECIIUPOBAHMUS.

19. Cnoco6sl 0TOOpa B BEIOOPOUHYIO COBOKYITHOCTH. [IprMeHeHune B pabotax
10 COBEPIICHCTBOBAHUIO IPOU3BOACTBEHHBIX MPOLIECCOB C HCIOJIB30BAHUEM
AKCIIEPUMEHTAJIBHBIX TAHHBIX U PE3YJIbTATOB MOJICIUPOBAHUS.

20. HecmemenHocTh, 3()QPEKTUBHOCTP M  COCTOATEIBHOCTh  OIICHOK.
[Ipumenenne B paboTax TO COBEPIICHCTBOBAHUIO IMPOW3BOJCTBEHHBIX
MPOLIECCOB C HCMOJIb30BAHUEM SKCIEPUMEHTAIBHBIX JAHHBIX U PE3yJbTaTOB
MOJEIIUPOBAHUS.

21.  OueHka reHepalbHOU cpeaHel mo BbiOOpouHOU. [IpuMeHenue B pabotax
[0 COBEPIICHCTBOBAHHUIO IPOU3BOJCTBEHHBIX IPOLIECCOB C HCIIOJIb30BAaHUEM
AKCIIEPUMEHTAIIBHBIX IAHHBIX U PE3YJIbTATOB MOJICIIUPOBAHUS.

22.  OueHka reHepaJibHOM nucriepcud 1o BbeIOOpouyHOU. I[lpumeHeHue B
paboTax 1O COBEpIIEHCTBOBAHUIO TPOM3BOJCTBEHHBIX IMPOIIECCOB  C
UCITOJIb30BAHUEM AKCIEPUMEHTAJIbHBIX JTAHHBIX u pEe3yJIbTaTOB
MOJIETTUPOBAHUS.

23.  OueHka TeHEPATbHONW JUCIEPCHMH TI0 UCIHPABICHHOW BBIOOPOYHOM.
[Ipumenenne B paboTax TIO COBEPIICHCTBOBAHUIO TPOU3BOJICTBEHHBIX
MPOLIECCOB C HCMOJIb30BAHUEM SKCIIEPUMEHTAIBHBIX JAaHHBIX U PE3yJIbTAaTOB
MOZEIIMPOBAHUS.

24.  VHTepBalbHBIE OLICHKU MAT. 0KMAAHUS HOPMAJIBHOTO PACIPENEICHUS NIPU
u3BecTHOM ?.  [lpuMeHenne B paboTax 1O  COBEPIICHCTBOBAHUIO
MPOM3BOJCTBEHHBIX TMPOIECCOB C HCIOJIb30BAHUEM SKCIIEPUMEHTAIBHBIX
JAHHBIX U PE3yJIbTaTOB MOACIUPOBAHUS.

25.  HHTepBaibHBIEC OILIEHKH MAT. 0)KUAAHUS HOPMAJIBHOTO pACpPEICICHUS MIPU
Heu3zBecTHOM 2. [lpuMeHnenue B paboTax IO COBEPIICHCTBOBAHUIO
MIPOM3BOJCTBEHHBIX MPOLECCOB C HCIOJb30BAHUEM SKCIIEPUMEHTAIBHBIX
JAHHBIX U PE3yJIbTaTOB MOAECIUPOBAHUSI.

8.3. Meroanueckue MaTepuaJibl, ONpeae/siloume Nnpoueaypbl OeHuBaHUS
3HAHUN, YMEHUI, HABBIKOB U (MJIM) ONBbITA AeATEJILHOCTH, XaPaAKTEePU3YHOIINX
Tanbl GOPMUPOBAHMA KOMIIETCHIIMH
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OCHOBHOM 1IENBI0 TPOBEACHUS NPOMEKYTOYHOM aATTECTALMHU  SBISIETCS
OTpe/eNiecHue CTENEeHH MAOCTH)KCHHS Ilelied Mo y4eOHOW AWCHUIIMHE WIH e
pasnenam. OcyliecTBIsieTcs 3TO NPOBEPKOM M OLEHKOM YpOBHS TEOPETHUYECKON
3HAaHWW, TIOMYYEHHBIX OOYyYaIONUMUCS, YMEHHUS TMPHUMEHITh WX B pPEIICHUHU
MPAaKTHYECKUX 3aJad, CTEMEHU OBJAJACHUA OOYyYaIOIUMHUCS TMPAKTUYCCKUMHU
HaBbIKaMH M YMEHUSIMU B 00beMe TpeOoBaHUM pabodeil mporpaMmsl IO JUCLUILINHE,
a TaK)Ke UX YMEHHUE CAaMOCTOATEIbHO PadOTaTh ¢ yUeOHOM JIUTEpaTypou.

Opranuzaiusi MPOBEACHUS MPOMEXKYTOUYHOW aTTECTAlMM PETIaMEHTHpPOBAaHA
«Ilonoxxennem 00 opraHuzaluud 00pa30BaTENBHOrO IMpolecca B (enepaibHOM
rOCy/IapCTBEHHOM aBTOHOMHOM 00pa3oBaTeIbHOM yUpexkaeHUn «MOCKOBCKHIA
HOJUTEXHUYECKUI YHUBEPCUTET»

8.3.1. Iloka3are/n OLEHUBAHUS KOMIICTCHIUI HA PA3JIMYHBIX 3TANax HUX
¢popMupoBaHusi, OCTHKEHHE OOYYAIIMMHCH MJAHMPYEMBIX PpPe3yJbTAaTOB
o0y4eHHUs 1O UCHHUIJIMHE

Kox u nammenoBanme xommereHuun OIIK-1 CnocobGeH pemars 3agadd  MpodecCHOHATbHON
JIEeATENIbHOCTA Ha OCHOBE MCIIOJIB30BAHUS TEOPETUYECKUX U MPAKTHYECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKHUX HAYK, a TAK)XKE MaTEMAaTUYECKOI0 aIapara

Kpurtepun ouenuBanust

Jran
(YpoBeHb)
HEY/I0BJIETBOPHUTEILHO | YIOBJIETBOPUTEILHO XOpOILI0 OTJIHYIHO
3HATh OObyuarommiics OoOyuaromuiics Obyuaromuiics OOyuarormuiics
JEMOHCTPHUPYET MOJIHOE JEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
OTCYTCTBHUE NI HEIIOJIHOC COOTBETCTBHUE YaCTU4YHOC IIOJIHOC COOTBETCTBUC
HEAOCTAaTOYHOC CIIEAYIOINX 3HAHUM: COOTBETCTBHUE CIIEAYIOINX 3HAHUU:
COOTBETCTBUEC CICAYIOUINX - IIpEaIMET, 3aa491 1 CJICAYIOUINX 3HAHUMU: - IIpEIMET, 3aJ1a49n
SHAHHIH: CTPYKTYpY IpeMeTa U CTPYKTYPY
- [IPCIMET, 3a/ia4u 1 «MaremaTHKa; - [IPEAMCT, npeaMera
ClT\EyKTypy npenmera | muHelHylo | SaAaTH 1 «MaremaTuka;
«Maremarnkay; ; anre6py; CTPYKTYpY _ THHeHHYO
- IMHEHHYI0 AIreOPY; | _apamyrueckyio npeaMera anre6py;
-aHAJTMTUYECKYIO TeOMETPHIO Ha «MaTeMaTI/IKEl», _AHATHTHYECKYTO
TCOMETPHIO Ha | mrockocth ®m B | JHEHHYIO | reomeTpHIo Ha
iockoctt M B\ ppocrpancTse; anrebpy; MIOCKOCTH M B
MPOCTPAHCTBE; - Teopuio penesios; | “AHATHTHIECKYIO | ooernancrpe;
- TQOE)I&)IO MIPECIIOB; ) TEOMETPHIO Ha | _ TeopHIo
- muddepeHInaATbHOE IJIOCKOCTH W B .
p i depeHmaIbLHOe IIPEACIIOB,
HCUYHUCIICHUE; MIPOCTPAHCTBE;
HCUYHCIICHUC; -
- HWHTErpaJIbHOE - TEOPHIO
- MHTErPAIbHOE nuddepeHImantbHO
HCUYHUCIICHUE; MIpeJIeyoB;
HCUYHCIICHUC, € UCYHCJICHHE;

- MCTOJAblI PCHICHUA -
- MCTOABI PCHICHUSA - HHTCTPAJIbHOC

Qg depeHIraIbHbIX
(bep .. muddepeHnrnanbHbIX mudpepenmasy HCUHCIICHUE;
YpaBHCHHNH, o 0€ UCYHCIICHUE;
Teopuio  (hyHKIi YpaBHEHHUIA, - METOJBI PEIICHHS
Y - Teopuo Gynkumii | - HHTCTPAIBHOC | 1y depennmanpabl
KOMIIJIIEKCHOI'O HUCUYUCJICHUEC: o
KOMILUIEKCHOTO ’ X YpaBHCHHIA,
NEPpEMECHHOI O, - METOIbI
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- pansl U HX | IEPEMEHHOIO; peuieHus - TEOpHIO QyHKIUN
MIPUMCHCHHE; - pamel W uX | guddepeHInaTbH | KOMIUIEKCHOTO
-TEOPHIO IIPUMEHEHHE; bIX YPABHEHU; IIEPEMEHHOTO;
BEPOSITHOCTEH. -TEOPHIO - TEOPUIO | - PpAOBl W HX
BEPOSITHOCTEM. byHKUMN [IPUMEHEHHUE;
KOMIIJICKCHOI'O -TCOPUIO
IIEPEMEHHOTO; BEPOATHOCTEM.
- psAAbI u nux
IIPUMEHEHHUE;
-TEOPHIO
BEPOATHOCTEM.
yMeTh OOydJarouiicst He yMeeT OoOyuaroruiics Obyuaromuiics OOyuarommuiics
WM B HEOCTATOYHOM JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
CTETIeHN! yMeeT HEIOJHOS COOTBETCTBHE | YACTHYHOE MTOJTHOE COOTBETCTBHE

BBITIOJIHATD.
- pelarh 3a1auu,
KakK

WUTIOCTPUPYIOLIHE

TEOPETUUYCCKUE
MOJIOKEHHS, TaK U
HOCSIIIHE
MPUKJIIATHON
XapakKTep;

- HAXOOUTb
pelIeHne 3a1a91

MM JOKa3aTCIbCTBO

TCOPEMBIL;

- IPUBOAUTH
IIPUMEpHI U
KOHTPIIPUMEPHI K
OCHOBHBIM
OTpezieNIEHUsIM U
TeopeMaM Kypca
MaTeMaTUKU

-CaMOCTOSITEIILHO
HCIIOIL30BaTh
MaTeMaTHYeCKUi
armapar,
COZIEpIKAILMIICS B
auTeparype no

IIPUKJIAIHBIM HayKaM,

paclIupATbL CBOU
MATEMATUYCCKHEC
IIO3HaHMH:.

CIENYIOUINX YMEHUMN:
- pemaThb 3a/1a4H,
KakK

WUTIOCTPUPYIOLIHE

TEOPETUYCCKHE
MOJIOKEHHS, TAK U
HOCSIIIHE
MPUKJIATHON
XapakTep;

- HAaXOIUTh
pelleHHE 3a1a4n
WA
JI0Ka3aTeJIbCTBO
TEOPEMBI;

- IPUBOJIUTH
IPUMEPHI U
KOHTPIPUMEPHI K
OCHOBHBIM
OIIpEICJICHUSIM U
TeopeMaM Kypca
MaTeMaTuKu

-CaMOCTOSITEJILHO
HCIIOJIB30BaTh
MaTeMaTHYECKHI
amnmapar,
coJepIKaIlMiics B
IuTeparype 1o
TIPUKJIaTHBIM

HayKaM, pacIIupsiTh

CBOH
MaAaTEMaATUYCCKHEC
IIO3HaHMH:.

COOTBETCTBHE

CIEAYIOMINX YMEHUM:
- pelaTb
3a/1a4d, KakK
WUTIOCTPUPYIO
e
TCOPETUUECKUEC
MOJIOYKEHUS,
TaK U HOCSAIINE
MPUKJIIATHOMN
Xapakrep;

- HAXOJUTh
pemieHue
3a7lauu UIu
JI0Ka3aTeIbCTBO
TEOPEMBI;

- IPUBO/IUTH
IpUMEpPHI U
KOHTPIPUMEPHI
K OCHOBHBIM
OTIpE/IETICHUAM
U TeopeMam

Kypca
MaTeMaTHKA

-CaMOCTOSITEJILHO
HCII0JIb30BATh
MaTeMaTH4ECKUI
arrapar,
coaepKalunucs B
JuTepaType 1o
MIPUKIIATHBIM
HayKam,
pacuIMpsTh CBOU

CIEeIyIOIIMNX YMEHUM:

- pemaTh 3a/1a4u,
KakK
WLTIOCTPUPYIOLI
ne
TEOPETUIYECCKUE
MOJIOKEHMS, TaK
1 HOCSIIIIHE
MIPUKJIIATHOMN
XapakKTep;

- HaXOJIUTh
peleHue 3a1a4n
WU
JI0Ka3aTeIbCTBO
TEOPEMBI;

- IPUBOJNTD
MpUMEpPHI U
KOHTPIPUMEPHI K
OCHOBHBIM
OTIpeIeNICHUsIM U
TeopeMaM Kypca
MaTeMaTHUKU

-CaMOCTOSITEIIEHO
HCII0IL30BaTh
MaTeMaTHYeCKHi
arapar,
coAepKaluiucsa B
JuTeparype mo
MPUKJIATHBIM
HayKawm,
paclupsTh CBOU
MaTeMaTUIeCKHUE
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MaTeMaTUYEeCKUE | MO3HAHMS.
MO3HAHUSI.
BJIA/IETH OO0yuaromuiics He BiageeT | OOydJaromuiics BIaaeeT OO6yuaromumest OOyuaroruiics
HJIU B HeﬂOCTaTO‘IHOﬁ B HCIIOJIHOM O6’I>CM€ u JOITYyCKarOTCs CBO60I[HO MIPUMCHSACT
CTCIICHU BJIAJCCT: TIPOABIIACT HE3HAYUTCIIbHBIC NOJIY4YCHHBIC HABbIKU, B
- HaBBIKaMH PEIICHUs HEIOCTaTOYHOCTh OIIINOKH, TTOJTHOM 00BheMe
BBIUUCIUTEILHBIX BJIaICHUS HABBIKAMHA HCETOYHOCTH, BJIAACET HAaBbIKAMU
sajau: paboTs! : 3aTpyAHECHNS, paboTHI:
- HaBBIKAMH YaCTHYHO BIIa/ICeT - HaBBIKAMH
- HaBBIKaMH PCINICHHUA peleHus HABBIKAMH PaGOThI: pelLueHus
3ajiad Ha ) BBIYMCIIUTCIHLHBIX - HaBbIKAMHA BBIYMCIIUTEIIHHEBIX
JI0Ka3aTeIbCTBO; — peleHus —
- HaBbIKAMH - HaBBIKAMH BBIMUCTUTCIBHBIX | _ yappikamu
JloKasaTeIbeTRa IICHU 3a1a9 Ha afad, peLIeHus 3a/1a4 Ha
OCHOBHBIX TEOPEM;; pe ) - HAaBBIKAMH )
 HABLIKAM [OHCKA JIOKa3aTeIbCTBO; I JI0Ka3aTeIbCTRO;
- HaBBIKAMH - HaBBIKAMH
DCUICHHA 38121 HITH JI0Ka3aTeIbCTBA Ha JIOKa3aTelIbCTBA
HOK%aT.eHLCTBa OCHOBHBIX TEOPEM; AOKa3aTeILCTBO, OCHOBHBIX TEOPEM;
TeopeM, . - HABBIKAMU IopcKa | - HABPIKaMH - HaBBIKAMU
i MaTeMaTHIieCKOH pelIeHus 3aa4 WU AOKa3aTeILCTBA IIOMCKa PELICHUS
CUMBOJIMKOM JJIst OCHOBHBIX
— JIOKa3aTeIbCTBA Teopen; 3a7a4 Uin
TEOpEM; > JIOKa3aTeNbCTBA
KOJIHCCTBCHHBIX 1 - MaTeMaTHYeCKOil - HaBbIKaMH TeopeM;
KaquTBeHIEHX CHUMBOJIMKOU IS TIONCKa peHICHIS | _ \ratemaTHuecKOit
OTHOLICHHIH BBIpaKEHUS 3anaq uim CHMBOJIUKOM IS
OBEKTOB;
° > KOJIMYECTBEHHBIX U A0Ka3aTCIbCTRA BBIPAKECHUS
“TICPBHIHBIMH KauyeCTBEHHBIX Teopem, KOJIMYECTBEHHBIX 1
HaBbIKAMHI 1 OTHOIIIEHUM - KauyeCTBEHHBIX
OCHOBHBIMH 00BCKTOB; MaTeMaTH4eCKOl | orHOIeHM
METOJIAMH PCLICHIA -[IEPBUYHBIMU CHUMBOJIMKOU JUISL | 0GBEKTOB;
yazgsfizﬂqecxnx HaBBIKAMH U BBIPAKCHHA -IIEPBUYHBIMA
S LLEHEOKCHEDHBIX 1 OCHOBHBIMU KOJIMYCCTBCHHBIX | gaBpIKaMHu U
gn:imaanmxp MeToJlaMH perieHus | 4 KaquTBeUHHHX OCHOBHBIMU
MaTeMaTHYECKUX OTHOIICHHUU MeETOoJaMU
ﬁggli)iiiﬂsgunn 3a71a4 U3 OOBEKTOB; peLIeHUS
OOIICHH)KEHEPHBIX 1 | “TICPBUIHBIMU MaTeMaTUYCCKHUX
CIICIIMaIbHBIX HaBbIKaMH 1 3a7a4 U3
JUCIMIIIINH OCHOBHBIMH OOIIeNHKCHEPHBIX
npoduIn3anum. MCTOlaMH U celaIbHBIX
peHICHM:A JIUCIAILINH
MaTEMaTU4YCCKUX HPO(bHHI/BaHI/IH-
3aJa4 u3
OOIIEMH)KEHEPHBI
X ¥ CIIEIHAJIbHBIX
JUCLUILINH
npouIn3aum.
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8.3.2. MeTroanKka OLCHMBAHUS Pe3YJIbTATOB IPOMEKYTOYHOM aTTECTALMHU

(no1s1 3auera)

[TokazaTenssMu OLICHUBAHUS KOMIIETEHIIMH HAa JTale IPOMEXYTOYHOMU
aTTecTalluy 0 JUCLMILIMHE «MareMaTuka» SBIAIOTCS PE3yJbTaTbl OOy4YEHMs IO
JUCLIUILIHE.

OneHOYHBIH JIUCT Pe3yJbTaTOB 00y4eHHs 10 U CIUIIIMHE

YpoBeHb
Ko, copMHPOBAHHOCTH
KOMHGT?HLII/II/I SHAHHA Ymeans Hagprin KOM?ICEGHL?I/II/I Ha JaHHOM
JTarne / oleHKa
Hemonctpupye | Ucnoaszyer Hcnonp3yer
T 3HAHHMC | 3HAHUS 3HAHHUS OCHOBHBIX
OCHOBHBIX OCHOBHBIX 3aKOHOB
3aKOHOB 3aKOHOB MaTeMaTHYECKUX U
MaTeMaTH4eCK | MaTeMaTUYECKH | €CTECTBEHHBIX
Hx U|XH HayK JUISl pEIICHUS
€CTECTBCHHBIX | €CTECTBEHHBIX CTaH/TapTHBIX
OLTK.1 HayK, HaYK JUIS 3a7a4d B 00JacTi
HEOOXOJUMBIX | pelIeHHUs MIPOMBIIIICHHOTO U
JUIE  PEIICHMsI | CTaHIapTHBIX IPaXXIaHCKOTO
TUTIOBBIX 33/1a4 | 3a7a4 B 00JIACTU | CTPOUTEIHCTBA
podeCCHOHAN | TPOMBIIIIICHHOT
bHOU ou
NESTENIbHOCTH | TPAKJIAHCKOTO
CTPOUTEINILCTBA
Onenka mo aucuuIUInee (cpeaHee apuMeTHnaecKoe)
OmneHka 10 AWCIHUIIMHE 3aBHUCUT OT YPOBHA  C(HOPMHUPOBAHHOCTH

KOMIICTEHIINM, 3aKpEeIJICHHBIX 3a AUCIUINIMHONM W TIPEACTaBIsSCT COOOM cpemaHee
apu(pMETUIECKOE OT BBICTABIICHHBIX OILICHOK IO OT/ACIBbHBIM Pe3ybTaTaM OOyYCHHSI
(3HaHMS, YMEHUS, HABBIKN).

O1eHKa «3a4TEHO» BBICTABJISIECTCS, €CIIU cpeHee apu(pMETHIECKOE HAXOAUTCS
B uHTepBaie oT 2,4 no 5,0. OueHka «HE 3a4TE€HO» BBICTABISETCS, €CIU CpPEIHEE
apudmeTnyeckoe HaxoauTcs: B uHTEepBasie ot 0 g0 2,4.

[IpomexyTouHasi aTrecTanus oOydaronuxcs B Gopme 3a4eT MPOBOAUTCS IO
pe3yJibTaTaM BBINIOJIHEHUST BCEX BHUJOB Yy4eOHOM pabOoThl, MPETyCMOTPEHHBIX
y4eOHBIM IUJIAHOM 110 JHUCIUIUIMHE «MaremaTukay, TP OTOM YUYUTHIBAIOTCS
pe3ysIbTaThl TEKYIIEr0 KOHTPOJIS YCIIEeBa€MOCTHM B TedeHue cemectpa. OrlleHka
CTEIICHH JOCTHXKEHHSI OOyYaroUIMMHCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYYEHHUsS I10
JTUCIUIUIMHE TPOBOAUTCS TMpEnojaBaTeIeM, BEAYIIUM 3aHSTHSA 10 JIUCIUIUIMHE
METOJIOM J3KCHepTHOM oOueHKd. [lo wWToram mDpOMEXKYyTOYHOM aTTecTaluu I10
TUCIIUTIIMHE BBEICTABIISICTCS OLICHKA «3aYTCHOY, TN «HE 3aU4TCHOY.
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MIxana
OLICHUBAHUS

Onucanune

3ayTeHo

BoinmonHensl Bce BUIBI YU4eOHON pabOThI, MPEAyCMOTPEHHBIE YUEOHBIM ILIAHOM.
CTyneHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB MIPUBEJCHHBIM B
Tabnuuax IMokaszareneil, omepupyer NpPUOOPETEHHBIMU 3HAHUSAMHU, YMEHUSIMH,
HaBBIKaAMU, IPUMEHSET UX B CUTYAIUsIX MOBBIIIEHHOHN CI0XHOCTH. [Ipu 3TOM MOTYT
ObITh JOMYIIEHbl HE3HAUUTEIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyAHEHHUS IpH
AQHAJTUTUYECKUX  OMNepalusx, I[epeHoce 3HaHUW ¢ yMEHUW Ha  HOBEHIE,
HECTaHJIaPTHBIE CUTYAaIlHH.

He 3aureno

He BemonHeH onuH wim 0Oojiee BUAOB y4eOHOW pabOTHI, MPETyCMOTPEHHBIX
yueOHbIM TIaHoOM. CTyJIeHT OEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHHIA,
YMEHUH, HaABBIKOB MO AJTamaM (ypoBHsIM) CGHOPMHPOBAHHOCTH KOMIIETEHIINH,
JIOIyCKAIOTCSl 3HAYUTEIIbHBIC OIIMOKH, MPOSBISIETCS OTCYTCTBUE 3HAHUM, YMEHHIHA,
HaBBIKOB TI0 PSAY MOKa3aTelled, CTYJACHT HCIIBITHIBACT 3HAUYNTEILHBIC 3aTPY THCHHUS

IIpu OIICPUPOBAHNUU 3HAHUAMU U YMCHHUAMU IIPU UX TIICPCHOCC HA HOBBIC CUTYAllUH.

8.3.2. MeToauka olleHNBAHUSA Pe3yJIbTATOB IPOMEKYTOYHOM aTTeCcTAlNU

IlokazarensamMu  OlICHUBaHUSA

KOMIIETEHIIMA Ha JTalle

ITPOMEKYTOUHOU

arreCragum 110 AUCHUIIINHC «MartemaTuka» SBISIOTCS PE3YJIbTAThL O6y‘-IeHI/I$I I10

JUCLMILINHE.
OneHOYHBI| JIUCT Pe3yJbTATOB 00y4YeHHsI 0 TUCIIUIIJIMHE
YpoBeHb
c(hOpMHUPOBAHHOCTH
Ko xomnerennuun 3Hanus YMmeHnus Haspixkn KOMIIETCHIIMU Ha
JlaHHOM d3Tare /
OIlCHKA
OIIK-1 - IPEAMET, 3a1a41 - pelaTth 3a/1a4u, - HaBBIKAMH
Crocoben H CTPYKTYpPY Kak pelicHus
pelaTs 3a1a4n npeameTa WJUTFOCTPUPYIOLLL BBEIUYUCIIUTEIBHBIX
«MaremaTukay; ne 3aj1a4;
npoheCCHOHATILH .
N - JMHENHYIO | TEOPETHUYECKUE - HaBBIKAMU
O JIeSITEITbHOCTH .
anreopy; ITOJIOJKEHMS, TaK pelIeHus 3a1a4 Ha
Ha OCHOBC -aHAITMTHYECKYTO ¥ HOCAIIUE JI0Ka3aTelbCTBO;
HCIIOJIb30BAHUSA T€OMETPHUIO Ha | TPUKIATHON - HaBBIKAMHU
TEOPETUYECKUX U | INIOCKOCTH M B | Xapakrep; JI0Ka3aTelIbCTBA
MPAKTUYECKUX HpOCTpaHCTBe; OCHOBHBIX TeopeM;
- Teopuro | - HaxOIUTh - HaBBIKAMH
OCHOB p
peJiesoB; PCIICHNC 34191 | nopcka peleHus
€CTECTBECHHBIX U WIIH
- 3aJa4 Win
TEXHUYESCKUX 0Ka3aTeIbCTBO
HI/I(b(pepeHHI/IaHBHO feo A JTOKa3aTciabCBa
HaVK, a TaKX .
ayk, a Taioke € UCUHMCIICHHE; p ’ TEOpEM;
MaTeMaTHYeCcKor | _ MHTErPATBbHOS | rnusoswTs - MaTeMaTHYeCKOH
0 aHHapaTa HCUYMCIICHUE; HpI/IMepH " CHUMBOJIMKOUN IJIsI
- METOJIBI PEIICHHS |  koHTpIPUMEpHI K BBIPAIKCHUA
I[I/I(l)(bepeHI_[I/IaJILHbI OCHOBHBIM KOJIMYECCTBCHHbBIX U
X ypaBHeHHﬁ; OIIPELCIICHUSAM 1 KAa4CCTBCHHbBIX
- TEOPUIO (byHKHHﬁ TeopeMaM Kypca OTHOLIICHUU
KOMIIJICKCHOT'O OOBEKTOB;
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MIEPEMEHHOTO; MaTeMaTHKH -IEPBUYHBIMU

- pamel W WX HaBBIKAMHU U

MMPUMEHEHNE; ~CaMOCTOATEIILHO OCHOBHBIMU

-TEOPHIO HUCIIOJIB30BaTh METOJaMU

BEPOSITHOCTEM. MaTeMaTHICCKHit penreHus
arrapar, MaTeMaTHYECKUX
coJieprKalluiics B 347124 U3
JUTEPATYPE 110 OOIIEMHKEHEPHBIX
OpHUKJIaIHBIM U CIICIMaIbHbBIX
HayKaM, JUCHUILINH
pacumpsiTh CBOU npodunmuzanum.
MaTeMaTHYECKHE
MIO3HAHUSI.

Orenka no AuCUUIITHHE (CpeaHee apupMeTUIecKoe)

OmeHka 10 JWCHUIUIMHE 3aBHCHT OT YPOBHA  C(HOPMHPOBAHHOCTH
KOMIICTCHIINM, 3aKpEIUICHHBIX 3a AUCIUINIMHOM W TIPEACTaBIsSCT COOOM cpeaHee
apu(pMETUIECKOE OT BBICTABIICHHBIX OIICHOK IO OTAEIBHBIM Pe3yJIbTaTaM OO0ydYCHUS
(3HaHUS, YMEHUS, HABBIKN).

OneHKa  «OTJIMYHO»  BBICTABIISICTCH,
HaXOJuTCs B MHTEpBaie oT 4,5 1o 5,0.

O1eHKa «XOpOIII0Y BBICTABISETCS, €CIIM CpeHee apuPMeTHnueckoe HaX0AUTCs
B UHTEpBaJIE OT 3,5 10 4.,4.

O11eHKa «yI0BJIETBOPUTEIIBHOY» BBICTABIISIETCS, €CIIU Cpe/IHEE apuPpMETUIECKOe
HaXOJUTCSl B MHTEpBaje oT 2,5 1o 3,4.

Ornenka «HEYIAOBJIECTBOPUTEITHLHO» BBICTABJISICTCS,
apudmeTnyeckoe HaxoauTcs: B uHTepBasie ot 0 10 2,4.

[TpomexxyTouHas arrecTaids oOydaroImxcs B GopMe dK3aMeHa ITPOBOJIMUTCS
[0 pe3yibTaTaM BBIIOJHEHUS BCEX BHUIOB Y4YeOHOM pabOThI, MPETyCMOTPEHHBIX
y4eOHBIM IIJIJAHOM TI0 JUCIHUIUTHHE «Marematnka», TpH 3TOM YYUTHIBAIOTCS
pe3yNbTaThl TEKYIIETO KOHTPOJS YCHEBAEMOCTH B TeueHue ceMmectpa. OlleHka
CTEMEHU JOCTUXKEHUSI OO0yYarOUIMMUCS TUIAHUPYEMBIX PE3yJIbTAaTOB OOYUYEHHUS IO
JTUCLUIUIMHE TPOBOJUTCS TMPENojaBaTesieM, BEAYIIUM 3aHSITHS 10 JAUCIUILIINHE
METOJIOM JKCIEepTHOM oneHku. [lo wutoramMm mnpoMexKyTOUYHOM aTTeCTaluH IO
JUCHUIUIMHE BBICTABIISACTCS OIEHKA «OTIUYHO», «XOPOIIO», «YIAOBICTBOPUTEIHHO
WJTU «HEYIOBJICTBOPUTEIIHLHO.

ecl  cpeAaHee  apu(hMETHUECKOe

cClin CpCaHCC

IIIxana onennBannsa | Onucanue

Boimonuensl Bce BHUABI y4eOHOM palOThHI, MPEeayCMOTPEHHbIE YYEOHBIM
miaHoM. CTyJIEeHT JAEMOHCTPUPYET COOTBETCTBHME 3HAHWMM, YMEHUH,
HAaBBIKOB TPUBEJEHHBIM B Ta0nulax ToOKa3aTellel, OmepupyeT
MPUOOPETEHHBIMA 3HAHHUSMH, YMCHHSIMH, HaBBIKAMU, NMPUMEHSET UX B
CUTYalIMSAX MOBBIIIEHHON cokHOCTU. [Ipr 3TOM MOTYT OBITH JOTMYIIEHBI
HE3HAYUTEIIbHBIC OIIIMOKH, HETOYHOCTH, 3aTpyIHEHUSA npu
AQHAJIMTUYECKUX ONEpalMsIX, MEPEHOCE 3HAHMM M yMEHUH Ha HOBBIE,
HECTAaHAAPTHBIE CUTYAlUU.

OTIu4yHO
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BeinonHens! Bce BHAbI yueOHOM palOOThI, MPEAyCMOTPEHHbIE YUEOHBIM
w1aHoM. CTyZIeHT AEMOHCTPUPYET HEIMOJHOE, IPaBUIBHOE COOTBETCTBUE
3HAaHUH, YMEHHH, HaBBIKOB IIPUBEACHHBIM B TaOJIMIIaX NOKa3aTenen, 1ubo
€CIIY TIPH 3TOM ObUIN JIOMYIIEHBI 2-3 HECYIIECTBEHHbIE OLIHMOKH.

Xopomio

Boimonuensl Bce BHUABI yueOHOM palOThI, MPEeayCMOTpPEHHbIE Y4EOHBIM
m1aHoM. CTyIEeHT JIEMOHCTPUPYET COOTBETCTBHE 3HAHHM, B KOTOPOM
OCBellleHa OCHOBHasi, Haubosiee BaXkHasl 4acTh MaTepuaia, HO MpPU 3TOM
JIOTTYIICHA OJTHA 3HAYUTEIIbHAS OMIMOKA MIJIM HETOYHOCTb.

Y 10BIIETBOPUTEIBHO

He Beimosnen oauH win  Oojee  BHIOB  y4yeOHOM  paboTHI,
IPETyCMOTPEHHBIX ~ y4eOHBbIM  IuiaHOM. CTYIZEHT JeMOHCTPUPYET
HEMOJIHOE COOTBETCTBME 3HAHUH, yMEHHH, HaBBIKOB IPHBEICHHBIM B
TabnMIax  TOKa3zaTelel, JIOMyCKAalOTCS  3HAYMTENbHBIC  OMIMOKH,
OPOSIBIAETCS  OTCYTCTBUE 3HAaHUM, YMEHMI, HaBBIKOB 10 psay
HOKa3aTeNel, CTYACHT HCHBITHIBACT 3HAUNTENbHBIC 3aTPyAHCHHS IIPU
ONEPUPOBAHMU 3HAHUAMU M YMEHHUSAMHU IPH HUX IEPEHOCE Ha HOBBIC
CHUTYaIlUH.

HeynosnetBopureiabHO

9. DiexkTpoHHasi HHGOPMANIMOHHO-00pa30oBaTeJIbHAA Cpeaa

Kaxnapiii 00yuaroniuiicss B TEUeHHE BCEro nepuojia o0yueHus: o0ecreurnBaeTcs
WHIUBUyJIbHBIM HEOTPAaHWUYEHHBIM JIOCTYIIOM K JJICKTPOHHON WH()OpPMAIMOHHO-
oOpazoBarensHOil cpene YeOokcapckoro wuHctuTyTa (Quiamana) MOCKOBCKOro
MOJIMTEXHUYECKOTO YHUBEPCUTETA U3 JIIOOOM TOYKH, B KOTOPOM MMEETCS AOCTYI K
MH(OPMAIIMOHHO-TEJIEKOMMYHHUKAIMOHHON cetn «MHTepHeT» (nmanee — ceThb
«HTEepHETY), KaK HA TeppuTOpUn (prsinana, Tak U BHE €€.

DJnieKTpoHHasi HWH(OpPMAIIMOHHO-O0pa3oBaTebHas cpeja — COBOKYITHOCTb
WHOOPMAITMOHHBIX W TEICKOMMYHHMKAITMOHHBIX TEXHOJOTHUH, COOTBETCTBYIOIIMX
TEXHOJIOTUYECKUX  CPEICTB, OO0ECIEUMBAIOIIUX  OCBOCHHE  OOYUYaIOIIMMUCS
o0pa3zoBaTeIbLHBIX IPOTpaMM B MOJTHOM 00BbEME HE3aBUCHUMO OT MECTa HaXOKJACHUS
oOydJaronuxcsi.

DnekTpoHHas HH(GOPMAIMOHHO-00pa3oBaTeNbHas cpeia 00eCeunBaeT:

a) OCTYI K y4eOHBIM IJIaHaM, pa00oduM MporpaMMaM JUCIHUIUIUH (MOIyJIeH),
MPAKTUK, SJEKTPOHHBIM YYEOHBIM HW3IaHUSAM H DJICKTPOHHBIM 00pa30BaTEIHHBIM
pecypcam, yKa3aHHbIM B pa0ouMX MporpaMmax AUCIUIUINH (MOAYJIEH), TPaKTHK;

0) dopMupoBaHHE >3JIEKTPOHHOrO MOPTHOINO OOYUArOMIErocs, B TOM YHCIIE
COXpaHEHHE €Tr0 PadoT M OIICHOK 3a 3THU PaOOTHI;

B) dukcanuio  xoda  oOpa3oBaTelbHOrO  Mmpoliecca,  Pe3ybTaToOB
MIPOMEXKYTOUYHON aTTECTAIIMHU U PE3yIbTaTOB OCBOEHUS MPOrpaMMbl OaKajlaBpuara;

T') TIpOBEJICHUE YUYEOHBIX 3aHATHH, MPOLEIYp OLICHKU PE3yIhbTaTOB OOYyUCHHS,
peanuzaiusi KOTOPBIX MNPEeNyCMOTpPEHAa C MPUMEHEHUEM BJIEKTPOHHOIO OO0Yy4YeHHs,
JUMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTU;

1) B3aUMOJICHCTBHE MEXAY y4aCTHUKaAMU 00pa30BaTeIbHOTO MpoIlecca, B TOM
YUCJIE€ CUHXPOHHOE W (WJIM) AaCMHXPOHHOE B3aMMOJIEMCTBUSA MOCPEJICTBOM CETH
«IHTEpHETY.
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OYHKIMOHUPOBAHUE 3JEKTPOHHOW HH(POPMALIMOHHO-00PAa30BaTEIbHOM CpE/b
o0ecrnieunBaeTcs COOTBETCTBYIOIIUMHU CpeIICTBAMH nH(OPMAITMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA U KBaTu(UKAIMeH paOOTHUKOB, €€ UCIIOIb3YOIINX
1 TIOIJICP)KUBAIOIITUX.

OyHKIMOHUPOBAHUE DIIEKTPOHHON HH(POPMAIIMOHHO-00pa30BaTEIbHON CPEIIbI
COOTBETCTBYET 3aKOHOAATENbCTBY Poccuiickon Penepanum.

OcHoBHbIMU cocTaBiisttomuMu YNOC dunuana sBIsrOTCS:

a) CallT WHCTUTYTa B CceTH VIHTEpHET, pacloJOXKEHHBIH 10 ajpecy
www.polytech21.ru, https://chebpolytech.ru/ koTopsbrit 06ecrieunBaer:

- JOCTyIl OOydwarolmuxcsi K Yy4eOHbIM IUJIaHaMm, padodyuM MporpaMmam
TUCIUIUINH, TPAaKTHUK, K H3JaHUSM DJICKTPOHHBIX OHOIMOTEUHBIX  CHCTEM,
AIIEKTPOHHBIM HMH(POPMAIIMOHHBIM U 00pa30BaTENbHBIM pecypcaM, YKa3aHHBIX B
pabouux mporpammax (pasmensl caiita «CBegeHuss 00  oOpa3oBaTeIbHOM
OpraHu3alNum»);

- nHQOpMHUpOBaHUE O0yYarOIMUXCs 000 BCEX M3MEHEHUAX y4eOHOro mporecca
(HOBOCTHas JIEHTA caiiTa, IEHTa aHOHCOB);

- B3aUMOJICWCTBHE MEXIy y4YaCTHUKaMH 00pa30BaTEeIbHOTO  Mpolecca
(mompasznensl caiita «3agaTh BOIPOC AUPEKTOPY»);

0) oduuuanbHbIe 3JEKTPOHHbIE aapeca NOJApa3JIeICHUN U COTPYJIHUKOB
UHCTUTYyTa ¢ SlHAaekc-momeHoM (@polytech2l.ru (CIHCOK KOHTaKTHBIX JIAHHBIX
noapazaeneHuii dwimana pa3MenieH Ha odunmanbHOM caiite @unmana B pasaene
«KoHTaKkThl», CHUCKM  KOHTAaKTHBIX  O(MUIMAIBHBIX  AJEKTPOHHBIX  JAHHBIX
npernojaBareneil  pasmemiensl B moxapasnenax  «Kadenper») obecneunBaroT
B3aMMOJICHCTBHE MEXK]Iy YYACTHUKAMH 00pa30BaTEIHLHOTO MPOIECCa;

B) JNWYHBIN KabuHeT oOydaromierocs (moptdonno) (BXOA B JHYHBIA KaOWMHET
pasMenieH Ha odunuanbHoM caite @unmana B pazaene «CTyAeHTy» Monapasfelne
«OnexTpoHHass WH(OpPMAIMOHHO-00pa3oBaTelibHAasl Cpela») BKIOYaeT B ce0s
nopT¢OJINO CTYACHTA, JEKTPOHHBIE BEJOMOCTH, PEUTHHT CTYJCHTOB U 00ECIICUHBAET:

- (puxcanmro xoga 0Opa3o0BATENBLHOTO MPOIIECCa, PE3YIBTATOB MPOMEKYTOUHOM
aTTeCTalliu M PE3yIbTaTOB OCBOEHUS 00PAa30BATEIbHBIX MPOTPaMM 00yUaIOLTUMHUCH,

- ¢opMUpOBaHHE DJIEKTPOHHOTO MOPTQOINO OOYUaAIOIIETOCs, B TOM YHCIIE C
coxpaHeHue paboT 00yUaromIerocs, peleH3uid U OIEHOK Ha 3TH padoThlI,

I) ODJICKTPOHHBIE OHOJMOTEKH, BKIIOYAIONIME DJICKTPOHHBIE  KaTaJIOTH,
MOJIHOTEKCTOBBIE JOKYMEHTHI U 00€CIEeUMBAIONIME JTOCTYN K y4eOHO-METOIUYECKUM
MaTepHaliaM, BBIITYCKHBIM KBAJIM(DPUKAITMOHHBIM padoTaM U T.1.:

UYeboxkcapckoro nactutyTa (punuana) - <K MPBUC

1) 2JIEKTpOoHHO-OuOInoTeyHsie cucteMbl (DBC), BKiItOUaronue 3IEKTPOHHBIN
KaTaJjor U MOJHOTEKCTOBbIE IOKYMEHTHI:

- «JIAHb» -www.e.lanbook.com

- Ob6pazoBarenbHas mwiatdopma FOpaiit -https://urait.ru

e) argopma udposoro oopazoBanus [lonurexa -https://Ims.mospolytech.ru/
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XK) cucreMa « AHTUIUIaruaT -https:// www.antiplagiat.ru/

3) cuctema 3JieKTpoHHOro jokymenToobopora DIRECTUM Standard —
o0ecreynBaeT JOKyMEHTO000poT Mex 1y Duiinanom U Y HUBEPCUTETOM;

n) cucrema «1C Ynpasnenue BY3om Dnexkrponnbiit gekanat (MockoBCKuit
MOJINTEXHUYECKUN YHUBEPCUTET) 0oOecrieunBaeT (PUKCalUIO X012 00pa30BaTeIbHOTO
npolecca, pe3yJibTaToB MPOMEKYTOUHOM aTTECTaIlMU U Pe3yJIbTaTOB OCBOCHHUS
o0pa3oBaTeNbHbIX MPOrpaMM 00yYarOITUMUCS;

k) cuctreMa «POLYTECH systems» o0ecriednBaeT nH(pOpMaIMOHHOE,
JOKYMEHTAJIbHOE aBTOMAaTU3UPOBAHHOE COMPOBOXKIECHUE 00Pa30BaATEIHLHOTO
Iporecca;

J) cucteMa «AOUTypueHT» oOecrneunBaeT JOKYMEHTAIbHOE
aBTOMATHU3HPOBAHHOE COMPOBOXKACHNUE PAOOTHI IPUEMHON KOMUCCHH.

10. IlepeyeHb OCHOBHOW ¥ [ONOJHUTEJbHON Y4eOHOW JUTEpPaTyphbl,
HE00X0AMMOii 1151 0CBOCHUS M CHUIJIMHBI

OcHOBHas JuTepaTypa
1. Xopommosa, E. B. Briciias marematuka. JIeKIuu v ceMUHAPHI | yIEOHUK IS

By30B / E. B. XopommnoBa. — Mocksa : M3narensctBo FOpaiit, 2025. — 452
c. — (Boicmee oopazoBanue). — ISBN 978-5-534-10024-2. — Texer :
aneKTpoHHbIN // OOpa3zoBatenbHas mnatdopma FOpaiit [calit]. — URL: https://
urait.ru/bcode/565354

2. boromonog, H. B. Maremaruka : yue6Huk ajis By3oB / H. B. boromornos, I1. W.
Cawmoitsienko. — 5-¢ u3jl., nepepad. u porn. — Mocksa : U3gatensctBo FOpaiir,
2025. — 401 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-07001-9. —
Tekcr : anexktponHbIi // O6pazoBaTenbHas mwatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/559896

JlonmonHUTENHLHAS JUTCpATypa

1. boromonog, H. B. Marematuka : yue6Huk as By3oB / H. B. boromosnos,
I1. U. Camoiinenko. — 5-e uzn., mepepad. u porn. — Mocksa : M3gaTenscTBo
FOpaiit, 2023. — 401 c. — (Bricmee obpazoBanue). — ISBN 978-5-534-07001-9.
— Texkct : anextponHbIii / OOpa3oBarensHas mwiatrdopma KOpaiit [caiiT]. — URL:
https://urait.ru/bcode/510750


http://www.antiplagiat.ru/
https://urait.ru/bcode/468633
https://urait.ru/bcode/489755

11. IIpodeccuonanbubie 0a3bl JAHHBIX U HHPOPMANMOHHO-CIIPABOYHbIE

CHUCTCMBbI

[IpodeccrnonanpHas 6a3a
JTAHHBIX U THPOPMAITMOHHO-
CIPaBOYHBIC CHCTEMBI

Nudopmanus o nmpaBe cOOCTBEHHOCTH (PEKBU3HTHI IOTOBOPA)

YHUBepcUTETCKAs
nH(pOpMallMOHHAS CCTEMA
POCCUHA
https://uisrussia.msu.ru/

TemaTtnueckas JNIeKTpOHHas OuOnmoTreka wu  0aza A
MIPHUKJTATHBIX UCCIICIOBAHUN B 00JIAaCTH SKOHOMUKH, YIIPABICHHUS,
COLIMOJIOTHH, JIMHTBUCTUKH, Quiuocodun, ¢uionoruu,
MEXIyHAPOAHBIX OTHOIICHHH, TpaBa. CBOOOIHBIN TOCTYII

Hay4Has 3JICKTpOHHAas
oubnuoteka Elibrary
http://elibrary.ru/

Hayunas osnextponnas Oubmuoreka eLIBRARY.RU - 310
KpYNHEWIIUN  poccuilckuii  MH(GOPMalMOHHO-aHATUTHYECKHM
nopran B 00JacTM HayKd, TEXHOJOIMH, MEAWLUHBI U
oOpa3oBaHwsI, coAepk)aIuid pedeparbl U TOTHBIC TEKCTHI OoJiee
26 MIH Hay4HbIX cTaTe M nyOiukauuii, B TOM YHCIE
ANEKTpOHHbIE Bepcun Oonee 5600 poccuiicKUX HaydHO-
TEXHUUYECKUX >KYpHAJoB, U3 KOoTOpbix Oonee 4800 xypHajoB B
OTKPBITOM JOCTYII€ CBOOOJHBIN AOCTYII

calt HMHcTuTyTa  Hay4YHOU
uHpOpMaIU 1o
oOmecTBeHHBIM Haykam PAH.
http://www.inion.ru

bubnuorpadpuyeckne 6a3pl  ganueix HMHMOH PAH 1no
COLIMAJIBHBIM U T'YMAHUTAPHBIM HayKaM BeayTcs ¢ Hadana 1980-x

rogoB. OOmuii 00BEM MAacCHBOB COCTaBiseT Oojiee 3 MIIH.
500 toic. 3anuceit (nanueie Ha 1 sHBaps 2012 r.). Exxeronnbrit
npupocT — okoJio 100 TeIC. 3anucen.

B 6a3bl JaHHBIX BKJIIOYAOTCS AaHHOTUPOBAHHBIC OMUCAHUS KHUT
U cTared U3 JKypHAIOB W cOopHukoB Ha 140 s3pIKax,
noctynuBmnx B @PyHaamentanpHyo Oubmmoreky MHMOH
PAH.

Onucanus crareil ¥ KHUT B 0a3ax JaHHBIX CHAOXKEHBI MHUPPOM
XpaHEHUsT M CCHUIKAMH Ha IIOJIHBIE TEKCThl HMCTOYHHKOB W3
Hay4Ho# 3J1eKTpOHHON OHOJIMOTEKH.

denepalibHbII
«Poccuiickoe
oOpa3oBaHHe» [ DIEKTPOHHBIH
pecypc] — http://www.edu.ru

nopran

®denepanbHbIN nopTan «Poccuiickoe oOpazoBaHuE
—YHUKaJbHBII HHTEPHET-pecypc B cpepe 0Opa3oBaHUs U HAYKH.

ExxenneBHO myONHMKyeT caMble aKTyallbHble HOBOCTH, AHOHCHI
COOBITHI, WH(POPMALIMOHHBIE MaTEpUaNbl ISl IIUPOKOTO Kpyra

YHUTaTeNICH. E)KCHGI[CJ'IBHO Ha rnopraie pasMEImarTCA
OKCKJIFO3MBHBIC MaTcpurajibl, HHTCPBbIO C BCAyHIUMHA
crnequaiucraMy — megaroramu, IICHMXoJoramMuv, Y4YC€HBIMU,

PENOPTAXKU U AaHAIMTUIECKHUE CTAThHH.
UuTaTenu moaydarOT AOCTYIl K HOPMAaTHBHO-TIPABOBOM 0ase
cheppl 00pazoBaHUs, OHH MOTYT TIOJB30BATHCS CAMBIMH
pa3IMYHBIMHM TOJE3HBIMH CEPBUCAMU — TaKHUMH, KaK OHJIAiH-
TCCTUPOBAHUCEC, OIIPOCKHI IO aKTyaJIbHbBIM TCMaM U T.1.

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

MUHHUCTEPCTBO CTPOUTENBCTBA M KWIALIIHO-KOMMYHAJIBHOTO
xo3saiictBa Poccuiickoit ®deneparmu — ¢enepanbHbIi OpraH
VCIIOJIHUTEIIEHOM BJIACTH.

BenoMcTBO  ocymiecTBiIsieT  BBIPaOOTKY U
rOCyapCTBEHHOW  TOJUTUKM W  HOPMAaTUBHO-IIPAaBOBOTO
perynupoBaHus B cdepe  CTPOUTENIbCTBA, APXUTEKTYPHI,
IPaJOCTPOUTENBCTBA W JKUJIMIIHO-KOMMYHAJIBHOTO XO3SICTBa,
OKa3bIBAET rOCyJJapCTBEHHBIE YCIIyTH, yIpaBIseT
roCyJapCTBEHHBIM UMYIIECTBOM B COOTBETCTBYIOIIEH cepe.
Yka3 o0 co3gaHuu MUHHCTEPCTBA CTPOUTENBCTBA M KWJINIIHO-

peann3aIuo
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KOMMYHaJIbHOTO X03s1iicTBa Poccuiickoit deneparuu (MuHCTpOs
Poccun) mnoamucan 1 HoaOps 2013 roma Ilpesunentom
Poccuiickoit ®enepanuu.

BenomcTBO  ocymiecTBisieT  BBIpaOOTKY U pealu3aluio
rOCy/1JapCTBEHHOW  TOJUTUKM W  HOPMAaTUBHO-IIPABOBOTO
perynupoBaHusi B cdepe CTPOUTEIbCTBA, APXUTEKTYPHI,
IpPaJOCTPOUTENBCTBA M JKUJIMIIHO-KOMMYHAJIBHOTO XO3SICTBa,
OKa3bIBAET roCyJJapCTBEHHBIE YCIIyTH, yIIpaBisieT
roCyJapCTBEHHBIM UMYIIIECTBOM B COOTBETCTBYIOIIEH cepe.
Vka3 o co3mannu MUHHCTEPCTBA CTPOMUTENBCTBA U JKHIIUIIHO-
KOMMYHaJIbHOTO X03s1iicTBa Poccuiickoit ®@eneparnun (MuHCTpOs
Poccun) mnoamucan 1 HosOps 2013 roma Ilpesumpentom
Poccuiickoii deneparuu.

12. IIporpammHoe odecneyeHue (TMIEeH3MOHHOoe " CB00OOJHO
pacnpocTpaHsieMoe), MCIOJIb3yeMoe MPH OCYLIECTBJICHHH 00pa30BaTe]bHOIO0
npouecca

Kaspersky Endpoint CyO0uIeH3NOHHBIH

Security ais 6usHeca — JIOTOBOD

Pacmupennslii Russian Ne977 1049.EI1/25 ot

Edition. 150-249 Node 2 10.12.2025

year Educational Renewal

License

Windows 7 OLPNLAcdmc moroBop NeJ103 ot
30.05.2012) ¢

JIOTICOTJIALIICHUSIMU OT
29.04.14 1 01.09.16
(6eccpouHast JIULIEH3HS)

AdobeReader CcBOOOTHO
pacnpocTpaHsiemMoe
IIporpaMMHOE o0ecredeHre
(6eccpouHast JIUIIEH3HS)

Ne1126 ITomenienue A1 caMOCTOSATENbHOM

5 p I"apaHT- cripaBoYHO-IIPaBOBast Jorosop NeC-002-
padoThI 00y4yarommMXxcs CcHCTeMA
(r. Yedokcapsl, yi. K.Mapkca. 60) 2025 ot 09.01.2025
Yandex Opay3ep CcBOOOJTHO
pacmpocTpaHsIeMoe

porpaMMHOE oOecriedeHune
(6eccpouHast JIUILIEH3HS)

Microsoft Office Standard HOMep JTHLeH3un-42661846
2007(Microsoft DreamSpark ot 30.08.2007) ¢

Premium Electronic Software JIOTICOTJIAIIICHUSIMH OT
Delivery Academic 29.04.14 1 01.09.16

(Microsoft Open License (beceponas mauensus)

MTC Jlnnk HoroBop Ne2/2026
(091 168.EI1/26) ot
27.03.2026
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Nel1116 YueOHas ayauTopus JJisl IPOBECHUSA
Y4eOHBIX 3aHSTHIi BCceX BUIOB, PeAyCMOTPEHHBIX
nporpammoii 6akanaspuara/ cnenuajaurera/
MAarucTPaTypbl, OCHAILICHHAs] 000PYJ0BAHHEM H
TeXHHYEeCKHMMH CpeJICTBAMH 00y4YeHHsI, COCTAB
KOTOPBIX OMNpefeisieTcsi B padouux NporpaMmmax
AUCUMILIMH (Moayeit)

(r. Yedokcapsl, yia. K.Mapxkca. 60)

Pacmmpennsrit Russian
Edition. 150-249 Node 2
year Educational Renewal
License

AIMP OTEYECTBEHHOE CBOOOHO
pacIpocTpaHsIeMoe
porpaMMHOE oOecTieueHne
(6eccpouHast JIUIIEH3HS)

Kaspersky Endpoint CyOmuIieH3HOHHBII

Security ans 6u3Heca — JIOTOBOP

Ne977 1049.EI1/25 ot
10.12.2025

MS Windows 7 Pro

noroBop Ne

392 469.223.3K/19
or 17.12.19
(6eccpounas
JIUTICH3MS )

MTC Jlnnk

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

'Yandex Opay3zep

CBoOomHOE
pactpocTpaHsieMoe
porpaMMHOE 00ecIeYeHue
(OeccpodHast TUICH3US)

AIMP

OTE€YECTBEHHOE CBOOOIHO
pacmpocTtpaHseMoe
porpaMMHOE 00ecredeHue
(6eccpouHast JIUIIEH3HS )

Ne 1206 YueOnas ayquropus A5 IPOBeIeHUs
Y4eOHBIX 3aHSITHI BceX BU/IOB, MPeAYCMOTPEHHBIX
nporpamMMoii 6akajaBpuara/ cnenuajuTera/
MarucTpaTyphl, OCHAILICHHAs] 000PY10BAHHEM H
TeXHHYeCKMMH CpeJICTBAMH 00y4YeHHsl, COCTAB
KOTOPBIX oNpeseJisieTcsi B padoyux MporpaMmmax
JMCHUILIMH (MOyJ1eii)

KaOuner MaTeMATHYECKUX JHCHUIIINH

(r. Yeboxcapsl, yia. K.Mapkca. 60)

Kaspersky Endpoint
Security mms Gu3Heca —
Pacmmpennslit Russian
Edition. 150-249 Node 2
year Educational Renewal
License

CyOnuieH3nOHHBIH
JIOTOBOD

Ne977 1049.EI1/25 ot
10.12.2025

Windows 7 OLPNLAcdmc

noroBop NeJI03 ot
30.05.2012) ¢
JTOTICOTJIAIIICHUSIMH OT
29.04.14 1 01.09.16
(6eccpouHast JIUIIEH3HSI)

IMTC JInnak

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

'Yandex Opayzep

CBobOogHOE
pactipocTpaHseMoe
MpOrpaMMHOE oOecTieueHIe
(6eccpouHast JIUIIEH3HS)

AIMP

OTEYECTBEHHOE CBOOOIHO
pacmpocTpaHseMoe
IporpaMMHOE oOecriedeHue

(6eccpoyHast JIUIISH3HSI)
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13. MaTtepuajibHO-TEXHHYECKOe 00ecneYeHHue TN CIUTIHHBI

[lepeueHb OCHOBHOTO 000pPYIOBaHHS U

Tun 1 HoMep noMelleHus
TEXHUYECKUX CPEACTB 00yUEHUS

O6opynoBaHue: KOMIUTEKT MeOeIH I y1eOHOTO

Nel1126 [omemenne 1Jisi caMOCTOSATEIbHOI padoThI Tporecca;
o0yvyarommxcst Texunyeckne  cpenctBa  oOydYeHHS:  KOMITBIOTEpHAs
(r. Yeboxcapsl, ya. K.Mapkca. 60) TEXHHMKAa C BO3MOXHOCTBIO TIOAKIIOUEHHS K CETH

«HTepHeT» M O0ecleueHHEeM JOCTyIa B 3JCKTPOHHYIO
nH(GOPMAIIMOHHO-00pa30BaTeabHyI0 cpeny Dumnana

Nel1116 YyeOnast aynuTopusi 1Jisl IPOBeIeHUs
Y4eOHBIX 32aHATHH BCeX BU/I0B, IPeIyCMOTPEHHbIX
nporpaMmoii 0akajaaspuara/ cnenuaanrTera/
MarucTpaTypbl, OCHaIleHHasi 000py/10BaHUEM H
TeXHHYeCKHMH Cpe/IcCTBaMH 00yUYeHHs, COCTAB
KOTOPBIX onpeaeJisieTcs1 B padouux nporpaMmmax
JUCHHUILIMH (MOayJIei)

O6opynoBanne: KOMIDICKT MeOemn 111 y4eOHOTO
Tporiecca; JocKa yaeOHas

Texundeckne cpencrBa  oOydeHHs:  KOMITBIOTEpHAsS
TEXHUKa; MyJIbTUMEINHHOE 00O0pynOBaHHE (IIPOEKTOD,

(r. Yeboxcapsnl, ya. K.Mapkca. 60) dKpa)

Ne 1206 YueGHas ayauTopus AJs NPOBeAeHU

Y4eOHBbIX 3aHATHI BceX BHIOB, PeAyCMOTPEHHBIX

nporpaMmoii 6axajaaspuara/ cnenuaanTera/

MATHCTPATYPbl, OCHAILICHHAs] 000Py10BAHUEM H O6opynoBanue: KOMIUIEKT MeOen ATl y9eOHOTO
TeXHUYECKMMHU CpPecTBAMHU 00y4eHHs1, COCTAB Iporecca; 10cKa y4eOHasi; CTCHIbI

KOTOPBIX OnpeeJisieTcsi B padouux mporpaMmmax Texundeckue cpencTra 00yIEeHUs: KOMITBIOTEPHAs
JUCHUILIUH (MOayJIei) TEXHHUKa; MyJIbTUMENIHOE 000py10BaHHE (IIPOEKTOD,
KaOouHeTr MaTeMaTHYECKHUX JHCIUILIINH JKpaH)

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

14. Meroauyeckue YyKazaHus s OOy4Yamolerocs IO OCBOCHHIO
AUCHHUILIMHBI

Memoouueckue ykazanusa 0na 3aHAMUINL 1eKYUOHHO20 Muna

B Xxome NeKUMOHHBIX 3aHATHI o0OydamleMycss HeOoOXOIUMO BECTH
KOHCIIEKTUPOBAaHUE Y4YyeOHOro Marepuana, oOpalaTh BHHUMAHUE Ha KaTEropHH,
(OpMyJIMPOBKH, PAaCKPHIBAIOLINE COACPKAHUE TEX WM UHBIX SBJIEHUH U MPOLECCOB,
Hay4YHbIE BBIBOJBI U IPAKTUYECKNAE PEKOMEHIALUY.

HeoOxomumo 3amaBaTh mpenojaBaTeNlo YTOYHSIOUIME BOIPOCHI C LEIbIO
YVSCHEHUS TEOPETUYECKUX  IOJIOKEHUM, pa3pelieHusl CIOPHBIX  CHUTYalUu.
IlemecooOpa3no  gopabarplBaTh CBOM  KOHCIIGKT JIGKIIMH, Jeias B HEM
COOTBETCTBYIOIIIME 3allMCM W3 OCHOBHOM W  JIONOJHUTEIBHOM JIUTEPATYpHI,
PEKOMEHJIOBaHHON MpernojaBareieM H NpelyCMOTPEHHOM y4eOHOH MporpaMMoin
JUCLUIIAHBI.

Memoouueckue ykazanua Ona 3AHAMUIL CEMUHAPCKO20 (NPAKMUYeCcKo20)
muna.

[IpakTHueckue 3aHATHS MO3BOJIAIOT Pa3BUBATh y 00y4aIOLIErocs TBOPUYECKOE
TEOPETHUYECKOE MBILUIEHUE, YMEHHE CaMOCTOATEIbHO HW3y4yaTb JIUTEPATYPY,
aHaAJIM3UPOBATh MPAKTUKY; y4aT YeTKO (POPMYIHPOBATH MBICIIb, BECTH JUCKYCCHIO, TO
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€CTh UMEIOT HCKIIOYUTEIBHO BAXKHOE 3HAYEHHWE B PAa3BUTUU CAMOCTOSITEIIBHOIO
MBIIIIICHUS.

[loaroToBka K MpPakTHUYECKOMY 3aHATHIO BKIIOYaeT JBa dtana. Ha mepBom
sTane oO0yyalluiicss TIJIAHUPYET CBOIO CaMOCTOSTENbHYI0 paboTy, KoTopas
BKJIIOYAET: YSICHEHHE 3aJlaHus Ha CaMOCTOATENbHYIO padoTy; Mog00p OCHOBHOW H
JOTIOJTHUTENIBHOW ~ JINTEPATyphbl; COCTaBlieHWE IUIaHa paboThl, B  KOTOPOM
ONPENEIIAITCA OCHOBHBIE IYHKTBHI MPEACTOSIIEH moAroToBku. CoCTaBlIEHHE IUIaHa
JTUCITUTUTMHUPYET U TIOBBIIIAET OPraHU30BaHHOCTH B paboTe.

BTopoii sTan BKiIIOYaEeT HEMOCPEACTBEHHYIO MOJATOTOBKY K 3aHATHIO, KOTOpast
HAYMHACTCS C WM3YyYCHHUS OCHOBHOM M JOTMOJHUTENbHOU JuTeparypbl. Ocoboe
BHUMAaHHE TPU 3TOM HEOOXOIMMO OOpaTHUTh Ha COACP)KAHWE OCHOBHBIX IMOJIOKEHUHN
U BBIBOJIOB, OOBSICHEHUE SIBICHUN M (DAKTOB, YSICHCHHE MPAKTUUECKOTO MPIIIOKCHUS
paccMaTpUBAaEMbIX TEOPETHUYECKUX BOIMPOCOB. Jlaiee ciemyeT MOArOTOBUTH TE3UCHI
JUIS BBICTYIJIGHHM IO BCEM YYEOHBIM BOMPOCaM, BBHIHOCUMBIM Ha MPAKTUYECKOE
3aHSITUE WU MO TEeME, BBIHECEHHOW Ha JUCKYyCCHUIO (KpYIJIBIA CTOJ), MpOayMaTh
MpUMEPBl C LEIbI0 OOECleYeHUs: TECHOW CBS3M H3Yy4aeMOM TEMbl C pealbHON
KU3HBIO.

['oToBsICh K AOKIJIAMy WM BBICTYIUICHHIO B paMKaX HHTEPAKTUBHON (POpPMBI
(muckyccusi, KpyTiablid CTOJ), IPU HEOOXOIUMOCTH CIEAYET OOPATUTHCS 32 TTOMOIIBIO
K MPENOJaBATEIO.

MemoouuecKkue yKazanusa K camocmoamenvHoll paoome.

CamocrositenpHas pabota 0OydYaroIerocs SBISIETCSI OCHOBHBIM CPEICTBOM
OBJIAJICHUS Y4€OHBIM MaTEPHUAIOM BO BpeMs, CBOOOTHOE OT 00s3aTEIIbHBIX YICOHBIX
saasaTHil. CamocTosiTenpbHas paboTa OOydYaromerocss HaJ YCBOGHHEM Yy4eOHOTO
Marepyasa Mo Yy4eOHOM JUCHUIUIMHE MOET BBINOJIHATBCA B OHOIMOTEKE
YHUBEPCUTETA, YYCOHBIX KaOMHETaX, KOMIIBIOTEPHBIX KjlaccaX, a TaKKe B JTOMAIITHUX
ycnoBusix. CoaepkaHue M KOJMYECTBO CAMOCTOSTEIBHOM paboThl oOydarouierocs
omnpenensercs yueOHOW mporpaMMoON JUCHUIUIUHBI, METOAUYECKUMHU MaTepualaMu,
MPAKTUYECKUMHU 3aJJaHUSIMU U YKa3aHUSMU TTPENo1aBaTersl.

Camocmoamenvnuasn padoma 6 ayoumopHoe 8pems MoI3cem 6KI0uamsy:

1) xoHcnekTHpoBaHHE (COCTaBICHUE TE3UCOB) JIECKIIHIA;

2) BBINIOJIHEHUE KOHTPOJIBHBIX padoT;

3) peuieHue 3aay;

4) paboTy cO CIPaBOYHOM M METOJINYECKOM JIUTEPATYPOH;

5) paboTy c HOpMaTUBHBIMU MMPABOBBIMU aKTaAMU;

6) BBICTYIUICHUS C JOKJIAaMH, COOOIEHUSIMHA HA CEMUHAPCKUX 3aHITHSIX;

7) 3amuTy BBITIOJIHCHHBIX PadoT;

8) ydactde B ONEPATHUBHOM (TEKYILEM) OINPOCE IO OTAEIbHBIM TeMaMm
M3y4aeMOU TUCIUILIAHBI,

9) yuactue B cobeceloBaHUAX, JEIOBBIX (POJIEBBIX) HUIpax, JUCKYCCHSX,
KPYIJIBIX CTOJIaX, KOHPEPEHIIUAX;

10) yuactue B TECTUPOBAHUH U JIP.

Camocmosamenvnan padoma 60 6HeayOUMOPHOE 8PEMA MOIHCEN COCMOAMb
u3z:

1) moBTOpeHus JIEKIIMOHHOI'O MaTepuaa;
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2) TOATOTOBKH K MPAKTUYECKUM 3aHATHUSM;

3) wu3ydeHus yuyeOHOU U HAYYHOU JTUTEPATyPHI;

4) w3yueHUs HOPMATUBHBIX TNPABOBBIX aKTOB (B T.4. B JJCKTPOHHBIX 0Oazax
JTAHHBIX );

5) peuieHus 3aad, U UHBIX IPAKTUYECKUX 3a/IaHUN

6) TOATOTOBKH K KOHTPOJIBHBIM pabOTaM, TECTHPOBAHUIO U T.1I.;

7) TOATrOTOBKHU K MPAKTHUUYECKUM 3aHSITUSM YCTHBIX JIOKJIAJIOB (COOOIICHMIN);

8) MOArOTOBKM pedeparoB, 3cC€ U HMHBIX WHAUBUIYAIBHBIX MHUChMEHHBIX
paboT 1Mo 3aJaHUIO0 MPENOoIaBaTels;

9) BBINOJHEHUS KyPCOBBIX padOT, MPEIYyCMOTPEHHBIX YUEOHBIM IUIAHOM;

10) BbINOJIHEHUS BBIITYCKHBIX KBAIU(DPUKAMOHHBIX padOT U JIp.

11) BbienieHns HamboJee CIOXKHBIX U MPOOJIEMHBIX BOIPOCOB MO M3Yy4aeMoOil
TeMe, TOJIyYeHHE pa3bICHEHUN M pEKOMEHJAlUMi 10 JaHHBIM BOIpPOCaM C
NPEernoaBaTeIsiMU Ha KOHCYJIbTAIIMSIX.

12) npoBesieHHsI CaMOKOHTPOJII IyTEM OTBETOB HA BOMNPOCHI TEKYLIErO
KOHTPOJISL 3HAHUM, PEIIeHUs] MPEICTABIEHHbBIX B Y4€OHO-METOIUYECKUX MaTepraiax
Kadeapbl 3aaad, TECTOB, HamucaHUs pedepaToB U 3CCE MO OTAEIbHBIM BOMPOCAM
A3y4aeMOU TEMBL.

Texkymuii KOHTPOJb OCYIIECTBIAETCS B (POPME YCTHBIX, TECTOBBIX OIPOCOB,
JOKJIaJI0B, TBOPUECKUX 3aJaHH.

B ciiydae npomnyckoB 3aHATUH, HATHMYUS UHAUBUAYAIBLHOTO Ipaduka 00yueHus
M I 3aKperUieHUs TMPAKTUYECKUX HABBIKOB CTYJACHTaM MOTYT OBITh BBIJAHBI
TUTIOBbIE MHAMBHUAyaJbHBIC 3aJaHUsi, KOTOpPbIE JIOJDKHBI OBITh CHAHBI B
YCTaHOBJICHHBII ITPENOIABATEIEM CPOK.

15. OcoGeHHOCTH peaM3alMu JMCHUIVIMHBI JJIS WHBAJIUIOB M JHMI C
OrpaHUYEHHBIMH BO3MOKHOCTSIMM 3/10POBbSI

OOyuenne mno gucnmiuiiHe «MaremaTtuka» WHBAJIWIOB W JIMI C
OTPAaHUYCHHBIMM  BO3MOXKHOCTSIMH  30poBbsi  (manee OB3) ocymecTBisieTcs
mpernojaBaTesieM ¢ Y4eTOM  OCOOCHHOCTEH  MCUXO(U3MUYECKOTO  Pa3BUTHS,
WHIMBUYJTbHBIX BO3MOXKHOCTEH U COCTOSIHUS 3JI0POBBS TAKUX 00YYarOITUXCS.

JlJis CTYZICHTOB C HapyUICHUSIMHU OTIOPHO-ABUTaTebHON QyHKImHu U ¢ OB3 mo
CIIyXy TMpeaycMaTpUBaeTCs COMPOBOXKICHUE JICKIUH W TMPAKTUYCCKUX 3aHSATHH
MYJIBTUMEIUHHBIMEI CPEACTBAMH, Pa3AaTOYHBIM MaTEPHAIIOM.

Hnst crynentoB ¢ OB3 1o 3peHHIo mpeaycMaTpuBaeTcs MpPUMEHEHHE
TEXHUYECKUX CPEACTB YCHJICHUS OCTAaTOYHOTO 3PEHHS, a TaKXKe MpeayCMOTpeHa
BO3MOKHOCTH pa3pabOTKU ayIMOMAaTEePUATIOB.

[lo mguctummae «Marematnkay OOy4YeHHE WHBAJIWIOB HW  JUI] C
OTPAaHUYCHHBIMA BO3MOKHOCTSIMA  3JIOPOBBSI MOJXKET OCYIIECTBIATHCS Kak B
ayIATOpHHM, TakK W C HWCIOJb30BAHUEM JJICKTPOHHONW  WH(GOPMAIMOHHO-
o0pa3zoBaTeILHOM Cpefibl, 00pPa30BATEIBHOTO MOPTAJia U AJEKTPOHHOMN MOYTHI.

72



JIMCT AOIOJIHEHMI U UISMEHEHUI

paboueit mporpaMmbl JUCITUTITUHBI

Pabouast mporpamma IUCHHMIITUHBI PacCMOTpEHa, OOCYXKJIeHa M OJI00peHa s
ucnioninenust B 2023-2024 ydyeGHOM rojly Ha 3acenanuu Kadenpsl, mpoTokos Ne §
oT «20» mas 2023r.

Baecennl AOIMOJIHCHUA W HW3MCHCHHUS B YdCTH AKTYAJIMU3ANWW JTUICH3WMOHHOTO
IporpaMMHOIO 06eCHe‘-ICHI/Ie, HCIIO0JB3YCMOC npu OCYINICCTBJICHUHU
O6[283OB3TCJ'IBHOFO nponecca 1o ﬂaHHOﬁ AUCTHWITIJIMHBI, a4 TaK K€ COBPCMCHHBLIX
npodbecCHOHANBHBIX 0a3 JIAHHBIX W WHGOPMAIMOHHBIX CHPABOYHBIX CHCTEMAax

AKTyaJIM3alliy SJIECKTPOHHO-OMOINOTEUHBIX CUCTEM.

Pabouast mporpamma JIUCUHMILIUHBI PacCMOTpEHa, OOCY>KJIeHa M OJ00peHa s
ucrnionHeHus B 2024-2025 ydeOHOM rojay Ha 3acelaHuu Kadeapsl, IpoTokoa Ne 8
0T «20» anpens 2024r.

BHeceHbl [1OMONHEHUS M W3MEHEHHUS B YacTU aKTyaldu3allMy JUIEH3WOHHOIO
IPOrpaMMHOTO o0ecrieyeHue, HCIIOIb3YEMOE npu OCYIIIECTBICHUU
00pa3oBaTEeNLHOTO MpoIlecca M0 AAaHHOW JWCIMIUIMHBI, a TaK kKE COBPEMEHHBIX
npodeccroHanbHbIX 0a3 NaHHBIX W WHQPOPMAIMOHHBIX CIPABOYHBIX CHCTEMAX,

AKTyaJIM3alliy 3JIEKTPOHHO-OMOIMOTEYHBIX CUCTEM.

PabGouass mporpaMma IUCHUIUIMHBI PAacCMOTpeHa, OOCyXJAeHa U oJ00peHa s
ucrnonHenus B 2025-2026 ydeOHOM roay Ha 3acenanuu kadenpsl, IpoTokoa Ne 9
oT «17» mas 20235r.

Baecennl OOIIOJIHCHUA W HU3MCHCHHA B YaCTH AKTYAJIU3ANNHW JHUICH3WNOHHOI'O
IporpaMMHOIO obecrieueHue, HCII0JIB3YEMOC Ipu OCYIICCTBJICHUU

00pa3oBaTENBLHOrO Mpollecca M0 AAaHHOW JMCIMIUIMHBI, a TaK XKE COBPEMEHHBIX
npodeccroHanbHbIX 0a3 AaHHBIX W MHPOPMAIMOHHBIX CIPABOYHBIX CHCTEMAX,

aKTyaJlM3allid _TEePEYHS OCHOBHOW W JIONMIOJHUTEIBHOW Y4YeOHOW JIUTEpPaTyphl,
HEOOXOIMMOM UL OCBOECHUS TUCHUAILINHEI

PaGouas mporpaMMa IUMCHMIUIMHBL PacCMOTpeHa, O0CyxkJeHa M oa00peHa s
ucrojsHeHus B 2026-2027 yuyeOHOM rojy Ha 3acenaHuu kadeapsbl, mpoTokoa No 9

OT «22» mast 2026r.

BHeceHbl KOPPEKTHUPOBKM W JTONOTHEHWS, HANPABJICHHBIC HA aKTYAIN3AIUIO
JUIIEH3UOHHOTO MPOrPAMMHOI0 00ECIICUEeHHS, IPUMEHIEMOT0 B 00pa30BaTeIbHOM
IPOIIECCe MO AUCHUIUINHE, UCIIOIb3YEMbIX COBPEMEHHBIX MPOdEeCcCHOHANBHBIX 0a3
TAHHBIX ¥ MHGOPMAITMOHHBIX CIPABOYHBIX CHCTEM, a TAK)KE CIHMCKOB OCHOBHOU M
JIONIOTHUTEABLHON YICOHOM JUTEPATYPhI, TPEOYEMOU JIIS M3YYCHUS JUCIUIUIUHBIL.
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