banakoBckuii MH)EHEPHO-TEXHOJOTUYECKUA HHCTUTYT — (pryinan deaeparTbHOTO
roCcyJIapCTBEHHOTO aBTOHOMHOI'0 00pa30BaTeIbHOTO YUPEKAEHHUS BBICIIIETO 00pa30BaHUs
«HanuoHanpHbIN UCCIEN0BATENbCKUH sAepHbId YHUBEPCUTET « MU DI»

@akynapTEeT aTOMHOW SHEPTETUKHU U TEXHOJIOTUI
Kadenpa «ATomMHas sHEpreTUKA

PABOYASA ITPOT'PAMMA
10 AUCIUIIIMHE «Teopust ONTUMAIbHOIO IPOECKTUPOBAHUS»

CnenuajbHOCTh
«14.05.02 AToOMHBIE CTaHIIUU: TPOESKTUPOBAHUE, IKCIUTyaTAIMs] U WHKUHUPUHT

OcHoBHan npoq)eccnonanbnaﬂ oﬁpasoBaTeanaﬂ nmporpamMmma
«CucreMnl KOHTPOJIA U YIIPABJICHUSA aTOMHBIX CTaHIUI

KBanuduxkauus BbINTYCKHUKA
Nnxenep-dusnx

dopMma 00y4eHus
OuHas

bamakoBo 20



]_[e.]Ib 0CBOCHHUA NUCHHUIIJIMHBI
IloaroroBka CHeUaNUCTOB K IEATEIBHOCTH, CBA3AHHOW C M3Y4CHUE TEOPUM ONTHUMM3ALUU U

MpUOOpEeTEeHUE MPAKTUYECKUX HABBIKOB €€ PealIU3allHH.
3ajaun U3y4eHus: JUCHUTIIIUHBI:
- OCBOEHHE HEIPSMBIX METOJIOB ONITUMH3ALIUN;
- OCBOCHHUE MPSIMBIX METOJOB YCIOBHOW U 0€3yCI0BHON ONTUMHU3AIINY;
- OCBOCHHE OCHOB MHOTOKpPHUTEpUaIbHON ONTUMHU3aLUU, NpuHiuna [lapeto;
- ¢popmupoBanue komrereHuuii cornacio OC HUAY MUDU.

Mecto nucunmiiuasbl B ctpykrype OOII BO
IIpn n3ydyenun kypca «Teopuss ONTUMAJIBHOIO IMPOEKTUPOBAHUA» K CTYIAEHTY IPEABIBISAIOTCA

clienyromue TpeOOBaHUsA: CTYJEHT 3HACT OCHOBHBIE MAaTEMaTHUYECKHE 3aKOHBI; METOJbl MaTeMaTH4e-
CKOTO MOJICTMPOBAHUS, TEOPETHUECKOTO U AKCIEPUMEHTAIBHOTO UCCIIE0OBAHUS; CIOCOOEH BBISBIATDH
€CTECTBEHHOHAYYHYIO CYIIHOCTb IPOOJIEM, BOHUKAIOUIUX B XOA€ NPOPECCUOHATIBHON NESATEIbHOCTH,
BJaJleeT MaTeMaTHYECKUM alllapaToM s pa3paboTKu MoJesiell MpOoLEeccOB U SIBICHUH, peLIeHHs
IIPAKTUYECKHX 3a/1a4 IPO(ECCUOHATBHON JAEATEIbHOCTH.

OcBoenne AUCUUIUIMHBI «TeopHst ONTUMAJIBHOTO MPOEKTHUPOBAHUA» B MOCIEIYIOLIEM HE00XO-
JUMO TpU HM3Y4YE€HUHU TeopeTHuyeckux auciumiuH 10 cemectpa: MaremaTuuyeckoe MOETUPOBaHHE
npoueccoB B o0opynoBanuu ADC; npHu MpoxXoKACHUU MPOU3BOACTBEHHON (3KCIUTyaTallMOHHOM), ITpo-
M3BOJICTBEHHOH (HAay4HO-HCCIIEOBATENbCKasi paboTa) M MPOU3BOACTBEHHON (TIPEAIUIIOMHO) MpaK-
THK, a TaKXX€ B paMKax ['0Cy1apCTBEHHON UTOTOBOM aTTECTALINH.

O06o00muIeHHbIE TPYIOBBIE (YHKIMH, KOTOPHIE CMOXKET IMOJIHOCTHIO MIIM YaCTHYHO MPOJe-
MOHCTPUPOBATh CTYIEHT INpPU OCBOEHHMU aAaHHOW aucuuiuinHbl: (IIpodeccuonanbHbIl cTaHmapt
«24.078. Cneumanucr-uccieoBareib B 001aCTH s1€PHO-3HEPreTUUECKUX TEXHOIOTHI»):

B/02.7. O6o001eHne pe3yapTaToB, NPOBOJUMBIX HAYYHO-HUCCIIEAOBATENBCKUX M  OIBITHO-
KOHCTPYKTOPCKUX paboT C 11eJIbi0 BbIpaOOTKa MPEIOKEHNH 10 pa3pabOTKe HOBBIX U YCOBEPLIEHCTBO-
BaHUIO JEHCTBYIOIIUX SI€PHO-DPHEPIETUUECKUX TEXHOJIOTUH.

Komnerenuuu oOyuyawierocsi, (popmupyembie B pe3yJbTaTe OCBOCHUSA

AUCIHUIIJINHBI
B mporecce ocBoeHUs JaHHOW MUCIUIUIMHBI y CTyA€HTa (GOPMUPYIOTCS CIEAYIOIIUE
KOMIIETEHIINH:

po¢eCCHOHATIBHBIE

3a€laqn MpOQeccHoHaL- OO®BexT mim 0051acTh Koz 1 naume- WNHaKaTOphl JOCTUKEHUS
HOM nestenbHOCTH (3I1]]) HOBaHHE KOM-

3HAHUS KOMIIETEHIINH
NETEHIINH

N3yuyenue u Copemennass anek- | [IK-1  Cnoco- | 3-I1K-1 3HaTh: coBpeMeEHHYIO
aHaIu3 HAy4yHO- | TPOHHAs  CXEMOTeX- | OEH HCIIOJIb30- | TEXHUYECKYI0 HH(POpMAIUIO,
TEXHUYECKOH uHpOpMa- | HUKA, JJIEKTPOHHBIC | BaTh  HAYYHO- | OTEUECTBEHHBIH M 3apyOex-
I[UM, OTEUECTBEHHOTO U | CUCTEMBbl SACPHBIX M | TEXHUYECKYIO | HBIH OMBIT B 0OJACTH MPOEK-
3apy0eXHOrO0 ombiTa B | (U3WYECKUX YCTaHO- | HH(POPMAIUIO, | TUPOBAaHMS U SKCIUTyaTalluu
00JacTl MPOEKTUPOBAHUS | BOK, CUCTEMBI OTE€UYECTBEHHBIN | SAEPHBIX  SHEPreTHYEeCKHUX
U SKCIUTyaTally SACPHBIX | aBTOMaTU3UPOBAHHO- | U 3apyOEKHBIN | yCTaHOBOK.

HHEPreTUYECKUX YCTaHO- | TO YIpaBieHUs snep- | onblT B o6ma- | Y-IIK-1 VYwmers: wucnonb3o-
BOK, TMOJIOTOBKA JIaHHBIX | HO CTH  TpPOEKTU- | BaTh  HAYYHO-TEXHUYECKYIO
JUI COCTaBJIEHUS 0030- | -PU3NUYECKUMHU pPOBaHUS U 3KC- | UHPOPMALIMIO JUIs MPOEKTH-
pPOB, OTUETOB M HAYUYHBIX | YCTAHOBKaMH. TTyaTanuu poBaHMsI M DKCIUIyaTalluH




3asiBOK Ha MaTepUaJIbl U
o0opynoBaHue)

U TIOATOTOBKA
OTYETHOCTH TIO
YCTaHOBJICHHBIM
bopmam.

MIPOTEKAIOIINE B
SJIEPHBIX
ASHEPTrEeTUUECKUX
YCTaHOBKax U Ha
AQTOMHBIX CTAHIIUAX.

myOIuKaui. AIEPHBIX SHEp- | AAEPHBIX  JHEPreTHYECKHUX
TETUYECKUX YCTaHOBOK.
YCTaHOBOK B-IIK-1 Bnaners: meTogamMu
MOMCKAa M aHaliu3a Hay4dHO-
TEXHUYECKON uHpopmManuu u
ompiTa B 00JAacTH MPOEKTHU-
pOBaHHA M  3KCIUIyaTaluuu
SIIEPHBIX ~ DHEPreTUYECKHUX
YCTaHOBOK.
Maremarnueckoe CoBpemeHHas [IK-4  Cnoco- | 3-1IK-4 3nats: HOpMaTUBHBIE
MOJICJINPOBaHUE AJIIEKTPOHHAS OCH COCTaBUTH | JOKYMEHTBI JIJIsl COCTABIICHUS
IIPOLIECCOB U CXEMOTEXHHUKA, OTYET MO BBI- | OTYETOB MO BBIOJHEHHBIM
00BEKTOB Ha 0aze AJIIEKTPOHHBIE MOJIHEHHOMY 3aIaHUSIM
CTaHJAPTHBIX ITAKETOB CUCTEMBI SICPHBIX U | 3amanuio, TotoB | Y-IIK-4 YMmers: 0600maTs u
ABTOMAaTU3UPOBAHHOIO buznyeckux K YYacTHIO BO | aHAJIU3UPOBATh Hay4HO-
MIPOCKTUPOBAHUS YCTAaHOBOK, CHCTEMBI | BHEJPCHUU pe- | TEXHUUYECKYIO HHPOPMAITUIO
Y UCCJIEI0BAHMIA; aBTOMAaTU3UPOBAHHO- | 3ynbTatoB uc- | B-1IK-4 Bnagers: meTomamu
COCTaBJICHUE ro yInpaBJeHUs SAep- | CIEAOBaHUNM U | mpoekTupoBanus DY u
TEXHUYECKON HO -(hU3HYECKUMU pa3paboOTOK B | BHEAPEHUS PE3YyJbTATOB HC-
JIOKYMEHTAIUU YCTaHOBKAMH. o0jacTu  Mpo- | CIEIOBaHUM B SKCILTyaTalHIO
(rpadukoB pador, Snepnbie, E€KTHUPOBAaHUS U
WHCTPYKIUH, XUMHUYECKUE U SKCILTyaTaluu
CMET, IUIAHOB, TEIJIOBBIE Mpoueccel, | ADY

33}13‘11/[ BOCIIMTaHMSA, p€aIN3yeMbI€ B paMKaX OCBOCHUSA TUCHUIJIMHBI

Hanpasnenue/ | Coznanme yciaosuii, | Ucnosb3oBanue Bocnurta- | BoBiieuenne B pasHo-

eI ol0ecreynBarO KX TeJIbHOI0 NMOTEHIHAJIA | IVIAHOBYI0 BHEY4eOHYIO
Y4eOHBIX JMCHHIIIMH AeATeJbHOCTh

IIpogeccuo- - (popmupoBanue uys- | 1.Mcnonas3zoBanue Bocriuta- |1.Opranuszanus Hay4HO-

HaJBbHOC BOCIIN-
TaHHUE

CTBa JINYHOU OTBET-
CTBEHHOCTH 3a Hay4-
HO-TEXHOJIOTUYECKOE
pasButue Poccun, 3a
pe3yJIbTaThl UCCIIENI0-
BAHUU U WX MOCIEN-
ctBus (B17)

TENBHOIO NOTEHLMANA JJUC-
LUIUIMH podeccnoHanbHo-
ro MOAys /Ui GopMHUpPOBa-
HUS YyBCTBa JINYHOH OTBET-
CTBEHHOCTH 3a JOCTUKCHHE
munepctBa Poccuu B Be-
JYIIUX HAyYHO-
TEXHUYECKUX CEKTOpax U
(byHIaMEeHTaJIbHBIX HCCIIe-
JIOBaHMSX, 00ECIICUNBAIO-
LIUX €€ IKOHOMUYECKOE
pa3BUTHE U BHEIIHIOW 0€3-
OIIACHOCTb, TOCPEJCTBOM
KOHTEKCTHOTO 00y4YeHUs,
00CYXKJIeHUS COLMaTbHON U
MIPAKTUYECKOW 3HAUMMOCTH

PaKTUYECKUX KOH(e-
PEHLHUN, KPYTJIBIX CTOJIOB,
BCTpEY C BEAYILIHUMH CIIe-
[UaINCTaMU IpeaIpHusi-
TUH YKOHOMUYECKOTO
CEKTOpa ropojia o Bo-
IIPOCaM TEXHOJIOTMYECKO-
ro juaepcra Poccun.




Pe3yJIbTaTOB HAYYHBIX HUC-
CIEAOBAaHUM U TEXHOJIOTU-
YecKuX pa3paboToK.
2.Vcnonb30BaHuE BOCIUTA-
TEJIBHOIO MOTEHIIMANA JTUC-
LUIUTAH NPO(eCcCHOHAIBHO-
ro Moy s popmMupoBa-
HHS COLIMAJIbHOM OTBET-
CTBEHHOCTH y4Y€HOTO 3a pe-
3yJIbTAaThl UCCIIEIOBAHUN U
WX TOCJEICTBUS, Pa3BUTHS
HCCIIE0BATENIbCKUX Ka-
YeCTB IMOCPECTBOM BBIIIOJI-
HEHHsI yueOHo-
HCCIIEIOBATEeNbCKUX 3a/1a-
HU, OPUCHTUPOBAHHBIX HA
W3Y4YCHHE U TIPOBEPKY
Hay4YHBIX ()aKTOB, KPUTHYE-
CKHUH aHanM3 myOnuKanuii B
npodeccuoHaNbHOM 00J1a-
CTH, BOBJICUCHHUS B peajib-
HbIE MEXAUCHUIIITUHAPHBIE
Hay4YHO-UCCJIEA0BATEIIbCKUE
MIPOEKTHI.

Crtpykrypa u coaepkaHue y4eOHOU IMCHUTLIHHBI
JlucuumnnuHa mpernoaaeTcss cTyaeHTaMm B 9-om cemectpe. OOmias TpyA0eMKOCTh AMCIIH-
IUTMHBI COCTABIIIET 3 3a4eTHRIX eauHuIbl, 108 ak. yacos.

Kasienpapubiii niian

Ne Ne HaumenoBanue pazae- | Buabl yueOHol AesiTeJIbHOCTH | ATTecTa Makcu
P T Ja (TeMbl) TUCHUILIHU- (B yacax) 1107831 MaJb-
a € HBI ° o pa3aeJia HBIA
3 M E = (¢popma) 0aJsn
hi| bl = g 3a
e = | E| & pasaen
1 = S| 2| g
a 2 1€ &2 | &

=2 o N = ®)
1 pa3nesn: Henmpsimbie MeTOIbI ONTUMHU3AUM

1 1 BBeneunune B qucrumimn- 18 4 8/8 6

HY.
1 2 Mertozs! HENPSAMOH OI1- 36 12 8/4 16 T1 306.

TUMM3AIUU

2 pasaea: IllpsiMble 1 MHOTOKPHUTEPHAJIbHBIE METOAbI ONITHMHU3AIUA

2 3 [TpstMBIe METOJIBI YCITOB- 22 6 8/4 8

HOU U 0€3yCII0OBHOM Om-

TUMH3AIUU
2 4 [TpstMBIe METOTBI ONITH- 14 4 4/4 6

MU3aluu B Oe3paszmep-




HBIX TIapaMeTpax
2 5 MeToabl MHOTOKPHTEPH- 18 6 4/4 8 T2 30 0.
AJIbHON ONTUMU3ALINY.
Buj1 npoMesKyTOYHOIi aTTecTanuu 108/24 | 32 32/24 | 44| 3auer 40 6.
CopneprxaHue JIEKHHOHHOTO Kypca
TeMbl JeKIAM. Beero | Y €OHO- meTo-
Bonpocsl, oTrpadaTpiBaemMble HA JIEKIMHT 4acoB aureckoe oGec-
neyeHue
1 2 3
BBegenne B TUCHUILINHY. 4 1-11
CrocoObl omucaHus CIOXKHBIX cucteM. lloHATHE ONTHMAaNbHOCTH.
Knaccudukaius MeTo10B ONTHMHU3AIUH.
MeTtoabl HenPsAMOii ONTHMH3AIUH. 12 1-11
Ontumuszanuu. [lpuMenenne npous3BOJHON MpU PEIIEHUU MpaKTUYe-
CKUX DKCTPEMaJIbHBIX 33[a4. 3aJauu ¢ OTpaHUYCHUSIMU U O€3 OrpaHH-
YEHUI.
MeTtoabl 0e3yC/IOBHOI ONTUMHU3ALMM. 6 1-11
Meton ontumuzanuu Xyka-JlkuBca musi oBpakHbIX (yHKIui. [Ipe-
MMYIIECTBA U HEJIOCTATKH.
Metoab! ycJIOBHOH ONTHMHM3ALMH.
OrpaHuyveHus 3a/1a4i ONTUMH3AIIH.
IIpsiMbie MeTOAbI ONITUMHU3AIUH 4 1-11
[Ipsimble MeTOABI ¢ IpUMEHEHHEM Oe3pa3MepHbIX mapamerpoB. OnTu-
MU3aLHsI MEXaHU3MOB.
3agayu MHOTOKPHUTEPUATbHON ONTUMH3AIUH. 6 1-11
[Tpuammn OmxBopra-Ilapero. MeToasl 3amaun Cy)KEHHsT MHO>KECTBA
MapeTo-ONTUMANIBHBIX PEIICHUIN
IlepeyeHb NpPaKTHYECKUX 3AHATHH
Tema npakTu4yeckoro 3anaTus. Bonpocel, orpadarsi- Bcero Yuebuo- mero-
BaeMble Ha NPAKTHYECKOM 3aHSATHH 4aCOB AuaecKoe obec-
nevyeHue
1 2 3
[TocTpoeHne MaTeMaTHYECKUX MOJIETIEN CIIOKHBIX CHCTEM. 8 1-11
PenreHre onTUMU3AIMOHHBIX 337]a4 IPAIMEHTHBIMA METOJJAMU. 8 1-11
Pemennie onTUMH3aMOHHBIX 33/1a4 ¢ IPUMEHEHHEM MOIU(ULIIPO- 4 1-11
BaHHOTO MeToa Xyka-J[xuBca
Pemenne onTUMU3alMOHHBIX 33Ja4 C IPUMEHEHUEM METOa JUHAMU- 4 1-11
4ECKOr0 MPOrpaMMHUPOBAHMS
Perienne onTUMU3aLMOHHBIX 33/1a4 B Oe3pa3MepHbIX TapaMeTpax. 4 1-11
Pemrenne 3amad MHOTOKpHUTEpHAIBHOM ONTHUMHU3ALMKM IPH IMPOEKTHU- 4 1-11

POBaHUH.

Ilepeyenb 1a00pATOPHBIX PA0OT - He MPETYCMOTPEHBI Y4eGHBIM IJIAHOM

3aaHud I CaMOCTOSATEIbHOI Pa00ThI CTYA€HTOB




Beero YuebHO- MeTO-
Bomnpocsl 11 caMOCTOSITE/ILHOIO U3YUYeHUs (3a1aHusl) AuyecKoe 0dec-
‘acos nevyeHue
1 2 3
Marematuueckue MOJIeIU TPOESKTUPYEMBIX CUCTEM 4 1-11
JIuneitnpie cuctemsl. @opmyia Komm. 2 1-11
Teopema Ditnepa-Jlarpanxa. 4 1-11
[Ipumenenne Teopema Dilnepa-Jlarpanka i peleHus: ONTUMHU3ALIN- 2 1-11
OHHBIX 3aj1ad4.
Merton npoekiui rpaiueHTa. 2 1-11
[IpuMmeHeHnue MeToaa NPOEKIMi rpaJueHTa sl pelieHus 3a1a4 MHO- 2 1-11
TOMEPHON ONTUMH3ALNU
[Tpuniun Mmakcumyma I[loHTpsiruHa. 4 1-11
[Ipumenenne npuHuuna makcumyma lloHTpsArmHa 11 oNTUMHU3ALUU 2 1-11
HEJINMHEHHBIX CUCTEM.
[Ipumenenne npuHuuna MmakcumyMma [loHTpsiruHa uist pereHus 3a1a4y 2 1-11
KBaJIPATHYHBIM (DYHKIIMOHAIIOM.
[Ipumenenne nmpuHuuna makcumyma lloHTpsAruHa nns peueHus auc- 2 1-11
KPETHBIX 3a/1a4
MeTo1 TMHAMUYECKOTO TPOTPaMMHUPOBAHUS. 4 1-11
[IpumeHnenne MeTona AMHAMUYECKOTO MPOrPAMMHUPOBAHUS ISl ONTH- 2 1-11
MU3ALUY JTMHEWHOM CUCTEMBI C KBaPATUYHBIM (DYHKIIMOHATIOM.
[IpumeHnenne MeTona AMHAMUYECKOTO MPOTPAaMMHUPOBAHUS ISl ONTH- 2 1-11
MH3alMH HeJIMHEHHBIX CUCTEM.
[IpuMeHnenne mMeToa TUHAMAYECKOTO MPOTPaMMHUPOBAHUS JIJIsl perie- 2 1-11
HUS JUCKPETHBIX 3a7a4 ONTUMU3AINT
JocraTounsle ycinoBus ontuMaibHocTu (Metoa KpoTosa) 2 1-11
PemieHne onTUMU3ALMOHHBIX 33/1a4 C MOMOIIBIO JOCTATOYHBIX YCIIO- 2 1-11
BHUM ONTHMAIbHOCTH.
Merong  mocnegoBaTENbHOTO  CYKEHUsS  MHOXKECTBA  IMapeTo- 2 1-11
ONTUMAJIbHBIX PEIICHUMN.
Metoa cyXeHHsI MHOXKECTBAa MapeTO-ONTUMAIBHBIX PEIICHUH MyTeM 2 1-11
aHaJIM3a «KBAaHTOBY» WH(OPMALIUH.

PacueTrHo-rpaduyeckasi paboTa ne npeaycMoTpeHa yueOHbIM IUIAHOM
KypcoBasi padoTa ne npeaxycMorpena yueOHbIM IJIAHOM

Oobpa3oBaTesibHbI€ TEXHOJIOTMH

[Tpu peanuzanuu y4yeOHOro Marepualia Kypca HCHOJIB3YIOTCS pa3IUYHbe 00pa30BaTEIbHBIE
TEXHOJIOTUH, CHOCOOCTBYIOIIME CO3/JaHUI0 aTMochepbl CBOOOIHON M TBOPYECKOM AMCKYCCHUU Kak
MEXy IpernojiaBaresieM U CTyAeHTaMH, Tak U B CTyAeHueckoi rpymnmne. Llenbio npu 3TOoM siBIsieTcs
BLIpa6OTKa Y CTYACHTOB HAaBBIKOB U KOMHCTCHHI/IfI, IIO3BOJJIAIOIINX CaMOCTOATECIIBHO BECTU HCCIICIOBA-
TEIBCKYIO M HAYYHO-TIEIarOTHYECKYIO paboTy.

[TpakTHyeckasi MOArOTOBKA MpPU peain3alui yueOHOW AUCIUIIIMHBI OPraHUu3yeTcsl MyTeM Ipo-
BEJICHUS MPAKTUUYECKUX 3aHATHH, MPEeIyCMATPUBAIONINX Y4acTHE OOYYaOIIUXCSI B BBHIMOTHEHUH OT-
JIEMBHBIX JIEMEHTOB padoT, CBSI3aHHBIX ¢ OynyIieil mpodecCHoHaTbHOM AeITeIbHOCTHIO.

[TpakTHdeckass MOATOTOBKA TaKXe BKIIIOYAET B ce0s 3aHATHS JEKIMOHHOTO THIIA, KOTOPHIE



IpeycCMaTpUBAIOT mepenavy yueOHoi napopmanmuu o0ydaromumcs, He0OX0IUMOH IS TTOCIe Yo e-
T'0 BBITTOTHEHUS PaboT, CBA3aHHBIX C OyAyIIel MpoPeCCHOHATBHON IeATEeIbHOCTHIO.

AyIUTOpHBIE 3aHATHS MPOBOJATCS B BUAE JEKIMH ¢ ncnoibp3oBanueM [IK u KoMIboTepHOTO
MIPOEKTOpa, MPAKTUYECKUX 3aHATHH, ¢ ucrnonb3oBaHueM [IK mpu npoBenenun pacderoB. CamocTosi-
TeNbHas paboTa CTYAEHTOB MPOBOJMUTCS I0J] PyKOBOJACTBOM IpEIoiaBaTesnieii, ¢ OKa3aHueM KOHCYJIb-
TaIMi U TIOMOIIH ITPH MTOJTOTOBKE K KOHTPOJIBHBIM pab0TaM, BHITOJHEHUN JTOMAITHUX 3aaHuN

DoH OLIEHOYHBIX CPEACTB

@OH/ OIICHOYHBIX CPEJICTB MO JUCIHUILIMHE 00ECIIeYrBaeT IPOBEPKY OCBOCHUS TUIAHHUPYEMBIX
pe3yabTaToB 00y4YeHUs (KOMIIETEHIIMN U UX UHAMKATOPOB) MOCPEACTBOM MEPOIPUATUH TEKYIIETO, Py-
0€XHOT0 M MPOMEKYTOYHOTO KOHTPOJISI IO AUCITUTIIINHE.

CBs13b Mexy GOpMUPYEMBIMH KOMIIETEHIIUSIMH M (hOpPMaMH KOHTPOJIS MX OCBOCHUS MPEICTaB-
JieHa B CJICAYIOIICH Ta0IuIe:

HaumenoBanue KoHTpO-
No Ko u HauMeHOBaHMEe HHIMKATOPA J0- HaumenoBanune
JUPYEMBIX pa3ienoB (Te- 9
n/m Mb1) CTH)KEHUS KOMITETEHITHA OLICHOYHOT'O CPEJICTBA
BxoaHoM KOHTPOJIb
1 BxonHO# KOHTPOJIb Bonpockl Bxozoro
KOHTPOJIsI (TIMCbMEHHO)
ATTecTanus pa3enoB, TEKyIUH KOHTPOJIb YCIIEBAEMOCTH
2 Henpsmbie MmeToab! oNTH- [IpakTuueckas padota
MU3aIUn 1
3-1IK-1, V-IIK-1, B-TIK-1, [IpakTuueckas padota
3-11K-4, V-I1IK-4 2
Tect 1 (mucbMeHHO)
3 [TpsiMble 1 MHOTOKpUTEPH- [IpakTuueckas pabota
anmpHbIe MeToabl ontuMu- | 3-11K-1, V-TIIK-1, B-T11K-1, 3
3auu V-1IK-4 ITpakTryeckas pabora
4
[TpakTudeckas pabota
3)
[TpakTuueckas pabota
6
Tect 2 (MUCEMEHHO)
[IpomexxyTouHas arrecrauus
4 3auer 3-I1K-1, Y-IIK-1, B-TIK-1, Bomnpocsl k 3auery
V-T1IK-4 (ycTHO)

OreHOYHBIE CPEICTBA ISl BXOJHOTO KOHTPOJIS MPEACTaBISAIOT COOOH TECTOBBIE BO-
MIPOCHI, KOTOPBIE 3a/1al0TCS CTYIEHTaM B MMCbMEHHOU (opMe.

B kauecTBe OIIEHOYHOTO CpEICTBA TEKYIEro KOHTPOJIS HCHOJB3YIOTCS BBIIOJTHEHHE
MPAKTUYCCKUX KOHTPOJBHBIX 33}13HI/II>1 n YCTHBIﬁ OITPOC IO pE3yiIbTaTaM HUX BBIIIOJIHCHUS, pEC-
dbepart.

B kadecTBe OIEHOYHOIO CPENICTBA ATTECTAIUH PA3JIENIOB MCIONB3YIOTCS TeCThl 1 U 2
COOTBETCTBEHHO, a JIJIsl IPOMEKYTOYHOM aTTECTAlUU MPETyCMOTPEHBI TEOPETHYECKHE BOIIPO-
CHI.

[To uroram oOy4eHuUs BHICTABIISCTCS 3a4ET.



Bonpocsl BXOAHOr0 KOHTPOJISA
OTMeTuTh HOMEpP NMPaBUIILHOTO OTBETA B OJIaHKE OTBETOB.

Ne 3amanue OTtBeT
1 =(t 4 1)-22)23)14)6
Marpuna (—3 ﬁ) BBIPOXKJICHA TIPU A, PaB- ) )23)14)
HOM
2 Paccrosare ot Touku M(3;0;4) mo Hauaga 1)52) 73)254)-5
KOOPJMHAT PaBHO
3 Cucrema nMeeT eJMHCTBEHHOE PEIICHNE, eCITH: y . 0
1 =
) 3 1
2x—5y=-13
3)[ _'j_.-' = -'-1- 2} B 3 - = D
4 1|
2 -3
3) =0
3 4
2 -5
1) =0
3 1
4 Touka pa3pbeiBa QyHKIIUU _ 4 1)03)3+2)24)4
x—2
5 poussoauas Gyskmms Yy = sin (X*+1) nmeer Bux | 1)—2xcos|x’ +1)3) coslx’ +1J
2)xcos(x® +1)4) Q.xcos{_x] +1)
6 MHO)KGS:TBO NepBOOOPA3HBIX (PYHKIUU 1) 1 cos x4 ¢
f (X) = sin 2x umeer BUA 2
2 2cos2x+c
3y 2eosx+e
1
) —cos2x +c
2
7 W3 psinoB cxondarcs 1) TOJILKO @) U C)
= = = 2) TOJBKO a) U 6
a}ziﬂ; 5}29" 2.3 1 5 3; TOJIBKO ag 4) T)onLKo c)
o110 al V1L n-l 31
8 VYKaxuTe MeTo/1 UHTETPUPOBAHHUS 4) HENOCpPEJCTBEHHOE
[x*smx*dx 5) METOJI 3aMEHBI IEPEMEHHOM
; 6) METOJ MHTETPUPOBAHUS 110 YACTSIM
7) MHTETPUPOBAaHUE  PalMOHAIBHBIX
npo0Oeit
9 Jlano muddepennuansHoe ypapHeHHe *¥ =2y | 1) y=x° 2) y=x
npu ¥(1) =1. Torna unHTerpanbHas KpuBas, KOTO-
past onpezesseT peleHre 3TOro ypaBHeHUs, ume- | 3) y= x%+1 4) y=-X
eT BUJI
10 HemnpepeiBHass cinydaiiHas BenuunHa X 1)0 2)1
pacrpejeneHa HOpPMaJIbHO, C IUIOTHO-|3) -2 4) -3

creto f(X). YkazaTb cymMy 3Ha4YeHuWi MaTtemaTu-
YECKOT0 OKUJAHUS U CPEeIHEro KBaJpaTUYecKoro
OTKJIOHEHHUS.

()’

1 2

27

f(x)=

e




OpueHTHPOBOYHBIE BONPOCHI TecTa Nel k aTrecTanum pasjaena 1

Ne 3amanne OTtBet
1 Cucremoii Ha3piBa- | 1) YIOPSIAOUYCHHYIO COBOKYITHOCTh LI€JICHANPABJICH-
IOT: HO B3aMMOJICHCTBYIOIUX JJIEMEHTOB.
2)  YHOOpPSAIOYEHHYIO  COBOKYIIHOCTH  HEICJICHAIPABIICH-
HO B3aUMOJICHCTBYIOLIUX 3JIEMEHTOB.
3)  HEYNOPSJIOYCHHYIHO  COBOKYIHOCTH  IICJICHAIpaBIICH-
HO B3aMMOJICHCTBYIOLIUX 3JIEMEHTOB.
4)  yHNOpSAOYCHHYIO COBOKYIIHOCTh HEB3aHMOJICHCTBYIO-
11X 3JIEMEHTOB
2 OMEpAKEHTHOCThIO | 1) CTENEHb YIOPSA0YEHHOCTH OTHOILIEHUI MEXKY JJIEMEHTa-
Ha3bIBAIOT MU CHUCTEMBI.
2) cTerneHb pPa3BETBICHHOCTH B3aUMOCBSI3€i AJIEMEHTOB CUCTEMBI.
3) nposiBIeHHE KaueCTBEHHO HOBBIX CBOMCTB, HE MPUCYILIUX OT-
JIEJIbHBIM 3JIEMEHTaM CUCTEMBI.
4) ocoOblii XapakTep B3aUMOCBSI3eH MKy dJIEMEHTaAMH CHUCTe-
MBI.
[lenocTHOCTBIO 1)creneHb YHNOPSOOYEHHOCTH OTHOIIGHUN MEXAY d3JIEeMEHTaMHU

CHCTCMBI Ha3bIBa-
0T

CHCTEMBI.
2) B3aMMOJICHCTBHE IJIEMEHTOB B COOTBETCTBHUHU C OOIIEH €O
ee QyHKIIMOHUPOBAHUS

3) creneHb pa3BETBICHHOCTH B3aUMOCBSI3CH JIEMEHTOB CHCTEMBI.
4)IposIBJICHUE KAaYeCTBEHHO HOBBIX CBOWCTB, HE MPHCYIIUX OT-
JICTTbHBIM 3JIEMEHTaM CHCTEMBI.

Moenpio Ha3bIBAIOT

1)3K3eMIUIsIp U3 CEPUH U3IEJINI MacCOBOIO MPOU3BOICTBA.

2) yCTpOicTBO, BOCIIPOU3BO/ISAIIEE CTPOSHHE WM JeHCTBUE JIPY-
roro YCTPOMCTBA.

3) 2NIEKTPOHHYIO CXeMY B BHJIE MOIYIIPOBOJIHMUKOBOIO KPUCTAILIA.
4) maTty co CMEHHBIMH JJICKTPOHHBIMU KOMITOHEHTAMH.

Maremarnueckont
MOJEeNbIO Ha3bIBa-
IOT:

1)BocipOM3BEACHUE MPOLECCOB, MPOUCXOIAIINX B OPUTHHAIIE,
IIyTEM MCKYCCTBEHHOM UMUTALIMU CIIYYaWHBIX BEJIMYMH, OT KOTO-
PBIX 3aBUCAT 3TH MPOLECCHI.

2) MOMCK HAaWJIy4llEro BapUaHTa PEIICHMs 3a7auyd C TOYKH 3pe-
HUS JOCTYOKEHUS HAMEUEHHOM IIeIH

3) omnucaHue SABJIEHUN BHEIIHETO MUpPa METOAaMHU TEOPUU BEPO-
SITHOCTEH M MaTEeMaTHYECKON CTaTUCTUKH

4) nmpuOIMKEHHOE OIMCaHWE SIBICHWN BHEIIHET0 MHpa, BbIpa-
JKEHHOE ¢ TTOMOIIBI0 MAaTEMaTHUYECKOM CHMBOJIMKH.

OcrarouHas
JTUCTICPCHUS —
9TO:

1) oO1ast cymma KBaJapaToB OTKJIOHEHHH pacueTHBIX 3HAYCHHH OT
(dakTHUYeCKuX, pa3zesieHHas Ha YUCIIO HAOII0ACHUMN.
2) pa3HOCTb  MEXAYy  I[OKa3aTeJsIMU  MPEIOMIICHUS

U1 HanOOJIbIIIEH U HAaMEHbIIEH [UIMH BOJIH
3) Mepa pacceuBaHMs CIy4yalHBIX BEJIWYUH, H3MeEpsemas
KBaJPaTOM OTKJIOHEHHS OT CPEIHETO 3HAYCHUSI.
4) cpenHul KBaIpaT OTKIOHEHUH TPYIOBBIX CPETHUX OT 00IIeH
cpeaHen




8 | derepMuHUpPOBAH- 1)mpuOIM>KEeHHOE  ONHUCAaHWE  SBJIICHWM  BHENIHETO  MHU-

HOUW MaTeMaTuye- pa, BBIPAXKEHHOE C  MOMOILBI0 MATEMATUYECKON CUMBOJIMKH.
CKOU MOJEJBIO 2) OIKCAaHUE SBJICHUN BHEIIHETO MHpPAa METOJAMH TEO-
Ha3bIBAIOT: pUU BEPOSATHOCTEN U MATEMATHYECKOM CTATUCTUKHU

3) HawIy4dlIuMid BapuaHT pEUICHUs 3aJla4d ¢ TOYKU 3pEHUs J10-
CTIDKCHUSI HaMSUEHHOM I1CITH

4) OJIHO3HaYHOE (YHKIIMOHAIBHOE COOTBETCTBHUE MEXK-
Jly BXOJHBIMHU U BBIXOJHBIMU [TApAMETPAMU

9 | Auddepenumanbubl- | 1) uckomble QyHKIMH U UX apTYMEHTBI.
MH Ha3bIBAIOT YpaB- |2)UCKOMBIC (PYHKIIMU M UX TIPOU3BOJIHBIC.

HEHUS,  CBS3BIBAIO- | 3) UCKOMBIC (YHKIIUU U UX MPEICTIBL.
nue: 4) uckoMble (PYHKIIUU U UX 3HAUCHUS.

10 |HMmuTanmoHHOM 1) nmpuOnmkeHHOe ONMMCaHWE SBJICHWW BHEIIHETO0 MHpa, BBIpa-
MaTeMaTU4YeCKON ’KEHHOE C MOMOILbI0 MATEMATUYECKON CUMBOJIMKH.
MO/JIeJIbI0 Ha3bIBa- 2) BOCIpPOU3BEICHHE B MOJEIU IPOIECCOB, MPOUCXOMASIIUX B
OT: OpUTHHAJIE, TyTeM MAaIIMHHOW TeHEpaIWH CIYYalHBIX BEIWYHH,

OT KOTOPBIX 3aBUCAT 3TH MPOLIECCHI.
3) HawIydlIMd BapHaHT PEIICHUS 3a/a4d C TOYKU 3PEHHS JO-
CTHIKEHHsI HAMEUEHHOH LU

4) BOCIPOM3BENICHNE OPUTHHANA C COXPAHEHHEM €ro (hH3MIECKOi
IPUPOJIBI M TEOMETPUUECKOTO 10A00Us

11 |OntumuzaunoHHoM | 1)puONMKEHHOE  ONKUCAHUE  SIBJICHUW  BHELIHETO  MU-

MaTeMaTH4YeCKOM pa, BBIPAXKCHHOC C IIOMOIIBIO MaTeMaTHYeCKON CUMBOJIUKH.
MOACIBIO HAa3bIBa- 2) BOCITPOMU3BCACHUC B MOJCIN ITPOUCCCOB, MPOUCXOAAIINX B
IOT: OpuUruHajic, myTeM reaepanmuu CJ'Iy‘IB.fIHBIX BCJIMYHH, OT KOTOPBIX

3aBUCST 3TU IPOLIECCHI
3)HamTydIIui BapUaHT PEHICHUsS 3a/1a4ll C TOYKU 3PEHUS JOCTH-
JKeHHs HaMEe4YEeHHOH 1IeJIN
4) Bocipou3BeIeHHEe OPUTHHAJA C COXPAHEHHEM ero (Pu3nIecKoit
MIPUPOJIBI U TEOMETPUUECKOTO MO00US

CTyzneHT Ha TEeCTUPOBAHMU JaeT oTBeThl Ha 10 BOmpocoB. 3a Kax/ablil MpaBUIIbHBIA OTBET
Hauucngercs 1 6amn. MakcumanbHo 3a TecTupoBanue - 10 6ayios.

IIkana oueHnBanus pasaena 1

Tekyunii KOHTPOJIb YCIIEBAEMOCTH ATtTtectanus pasjiena MakcumanbHbIN / MUHUMATh-
HBIN OaJu1 A1 aTTecTaluu
paszena
[TpakTnueckas padora 1 - 10 Gamos Tecr 1-100. 30 6amnos /
ITpakTryeckas pabdora 2 — 10 6amioB 18 GanioB

OpueHTHPOBOYHBIE BONPOCHI TecTa Ne2 K aTTecTaliu pa3jaena 2

1 MareMaTHuecKum l)nporpaMMupoBaHMe Ha 5BM pELICHUH MaTeMaTH4ecKUX
IPOrpaMMHUpPOBa- 3ajay.
HHUEM Ha3bIBAIOT: 2) onTUMaNbHOE TNIAHUPOBAHUE B YCIIOBHSX OTPaHUYEHHBIX pe-
CYpCOB.

3) BOCIIpOM3BEIEHUE B MOJIEIH MPOLECCOB, TPOUCXOISIINX B
OpWTMHajJe, MyTeM MAIIMHHOM TE€HEPAlMH CIy4alHbIX

BEJIMYMH, OT KOTOPBIX 3aBUCST 3TU IIPOLIECCHI.

4)Bocrpou3BeieHHE B MOJIeIN (PYHKIMU (Ha3HAYEeHUs, paOOTHI,
JESITEIbBHOCTH ) OPUTMHAJIA.




JImHEeHBIM MaTe-
MaTUYECKUM TPO-
rpaMMHUPOBAHHEM
Ha3bIBAIOT:

1) 3amaum onmTUMHM3AIMH, B KOTOPBIX IieeBas QyHKIHS U Orpa-
HUYCHUS SIBIISIFOTCS] HEJTMHEHHBIMHU.

2) 3a/1a4u ONTHMU3ALNH, B KOTOPBIX IieneBast (GyHKIUS U Orpa-
HUYCHUS SIBIISIIOTCSI TApaMETPUICCKIMHU.

3) 3a1a4n ONTUMH3ALUH, B KOTOPBIX eseBast QYHKIHS U OTPAHU;
YeHUs ABIAIOTCA AU HepeHInpyeMbIMH

4) 3amaun ONTHMHU3AIMHU, B KOTOPBIX IieeBast (yHKIUS U Orpa-
HUYEHUS SIBIISIOTCS TMHEHHBIMU.

HenunennsiM Ma-
TEMATHYECKUM
MIPOrpaMMHUpPOBa-
HHEM Ha3bIBAIOT:

1) 3agaun ONTUMH3AIH, B KOTOPBIX LieeBas QyHKIUS U
OTPaHUYCHUS SBIAIOTCA IAPAMETPUYECCKUMH.
2)3a/1a4ui ONTHMHU3AIMHU, B KOTOPBIX IesieBast QyHKIUS 1
OrpaHUYEHUs ABISIOTCA AU epeHInpyeMbIMHU.

3) 3324y ONTUMH3ALUH, B KOTOPBIX IIeJIeBast PYHKIHUS U
OTpaHUYECHUS SBIAIOTCS TPAHCLIEHIECHTHBIMHU.

4) 3amauu ONTHUMH3ALINH, B KOTOPBIX LeseBast GyHKIUA U
OTPaHUYCHUS  SBIISIOTCS HEJIIMHEUHBIMU.

CuMILIEKCOM Ha3bIBa-
FOT:

1) mpocreiiliee HEBBITYKIOE MHOXKECTBO TAHHOTO YUCIIa
A3MEPEHUMN

2)TIPOCTEUIINI HEBBIMTYKIIBIA MHOTOIPAHHUK JIAHHOTO YMCIIa
HA3MEPEHUM.

3)npocTeiinii BHITYKIIbII MHOTOIPaHHUK JaHHOTO YUCIIa
HA3MEPEHUM.

4)npocreiiniee BHITYKIOE MHOIO0Opa3ue JaHHOTO YKcia
W3MEPEHUIN

3amayu onTUMU3AIUHA
B paMKax KJIacCHYe-
CKOI'0 MaTeMaTH4e-
CKOI'0 aHaJli3a pelia-
FOTCSI HA OCHOBE:

1) ucciieqoBaHMsI OBEJACHHS ApTYMEHTOB HCXOTHOM (DYHKITUH.
2) uccle0BaHUs MOBEACHUS Pa3pbIBOB UCXOAHON (DYyHKITUH.
3)uccnenoBaHus MOBEACHHS MTPEICIIOB HCXOAHON (PYHKIINH.
4)uccnenoBaHus OBEICHUS TPOU3BOTHBIX HCXOIHOM

(GyHKIHIH.

Jluneitnoit ¢popmoit
WIN 11eNIeBON (yHK-
[MAEH Ha3bIBAIOT:

1) yHKIMIO, TPON3BOAHBIE KOTOPOM B IPOIIECCE ONTUMU3AINU
HE00XO0AUMO CeTaTh MUHUMAJIbHBIMHU UM MAaKCUMAJIbHBIMU.
2) GyHKIMIO, peelibl KOTOPOH B MpoIlecce ONTUMU3ALMH
HE00X0/MMO  cZieNlaTh MUHUMAaJIbHBIMU MJIM MaKCUMaJIbHBIMH.
3) dyHKIMIO, 3HaYEHUS KOTOPOU B MPOIECCE ONTUMM3AIUN HEOO-
XOJUMO CEJIaTh MUHUMAJIBHBIMH UM MAKCUMAaJIbHBIMH.
4) pyHk1MIO, apryMEHTHI KOTOPOM B IPOIIECCE ONTUMU3AINU
HE00XO0/IMMO CcieTIaTh MUHUMAJIbHBIMH WM MAaKCUMAJIbHBIMU.

[Tapamerpamu  1uIaHa
U IIPOEKT-
HBIMH [TapaMeTPaMHu
Ha3bIBAIOT:

1)3aBUCHMBIE IEPEMEHHBIE, KOTOPbIE OJJHO3HAUHO ONPEAEISAIOT
pelaeMyto 3aaqy ONTUMHU3ALUH.

2) IOTIOJIHUTENbHBIE TIEpEMEHHBIE, KOTOPBIE OJJTHO3HAYHO
OTIPEACIAIOT PEUIAEMYIO 331a4y ONTUMHU3ALINN.

3) duKTHBHBIE IEpEMEHHbIE, KOTOPbIE OJTHO3HAYHO

ONPEACISAIOT PEIIAEMYIO 3a7a4y ONTUMHU3ALIUH.

4) He3aBUCHMbIE IEpEMEHHBIE, KOTOPhIE OJTHO3HAYHO

ONPEACIAIOT  PEINIAEMYIO 33Ja4y ONTUMHU3ALUH.
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ITonw30BaTesn-
CKUM HHTEpPeii-
COM HAa3bIBAIOT:

1) AnmapaTtHo-TIporpaMMHBIE CPEACTBA IS pealn3alud B3au-
MozeiicTBus 9BM u nonb3oBaTens

2)[IpsimoyronbHast 001acTh, UCHOJB3yeMasl sl OTOOpa)KEHUS
JIAHHBIX WJIK 3aITyCKa MPOTrpaMM

3) Cucrema o0yueHus U cepTUGUKALIUU CIIEIIUATUCTOB

4) Cucrema nporpamm, NMpeaHa3HAYCHHBIX ISl PEIICHUS OIpe-
JIEJIEHHOT'0 Kpyra 3a/J1a4 ¥ ONPEJEICHHOT0 Kpyra MoJib30BaTesen

11 3anaTh Cily4aliHyro 1) yka3aTp, Kakue Ipee/IbHbIC 3HAYCHUSI OHA MOXKET
BEJIMYMHY - 3TO 3Ha- | IPUHUMATh.

YUT: 2)yKa3aTb, KaKMe CpPEeIHUE 3HAaYCHHsI OHA MOXKET IPUHUMATh U
KaKkoB pa30pocC 3TUX 3HAYEHUH.

3) yKa3aTb BCE BO3MOKHBIC 3HAUEHUS ITON BEJIMYUHBI.
4) ykazarb, Kakie 3Hau€HUs1 OHa MOXKET IPUHUMATh U KaKOBa
BEPOATHOCTb MOSIBJICHUS TUX 3HAYCHUM.

12 JeckpuntuBHou 1)Monenb, NpeqHa3HAYEHHYO JUIsl NPUOIM)KEHHOTO OIMCAHUS
MaTeMaTHYECKON SBJICHUM BHEIIHErO0 MUpA C MOMOIIBI0 MAaTEMaTUYECKON CUMBO-
MO/JIEJIbI0 Ha3bl- JIUKU.

BaIOT: 2) Mozenb, BOCHPOM3BOIAILYIO IIPOLIECCHI, IPOUCXOIAIINE B
OpUTHHAJIE, IyTeM I'€Hepalluu CIIy4alHbIX BEJIUYUH, OT KOTOPBIX
3aBUCAT 3TU IIPOLIECCHI
3) Mozenb, 00eCHeUnBAIONIYI0 HAMIYYIIUH BapUaHT PEIICHHUS
3aJ]a4M ¢ TOYKH 3pEHUs JOCTH)KEHUS HAMEYEHHOH LIEIH.

4) Mozenb, NpeAHA3HAUYECHHYIO JJS TO3HAHMSI OKPYXKAIOLIETo
MUPA U OBJIAJICHUS €0 3aKOHAMH.

13 BepositTHOCTHOI 1) npuOIMKEHHOE ONKMCAaHWE SBJICHHI BHEIIHETO MHpA,
MaTeMaTHYECKON BBIPQXECHHOE C  IIOMOIIbI0 MAaTEMAaTUYECKON CHMBOJIMKH.
MOJIEBIO Ha3bI- +2) onucanue sIBJICHUN BHEITHETO MUPa METOJIaMHU TEOPUHU BEPO-
BaIOT: ATHOCTEW U MAaTEMATHYECKOM CTaTUCTUKU

3) HauTy4IIUi BapuaHT PEIICHUS 3aa4i C TOUYKHU 3PEHUS
JOCTHKEHUS] HAMEUEHHOU 1eNH

4) BOCHpOW3BEICHHWE OpUTHMHATIA C COXPAHEHHEM  €ro
¢u3nyecKkol MPUPOJBI U TEOMETPUUYECKOTO MOA00US

14 dusnyeckoit Mozienbio | 1) MpUONMKEHHOE ONKMCAaHWE SBJICHHI BHEIIHETO MHpA,
Ha3bIBAIOT: BBIPQXEHHOE C  IIOMOIIBK0 MAaTEMAaTUYECKON CHMBOJIMKH.

2)BOCIpOU3BE/IEHUE OpUIMHAJla C  COXPAaHEHHEM  €ro
¢u3nueckoil MPHUPOJBI U TEOMETPUUYECKOTO MOA00MS.
3) omucaHue SBJICHUI BHEITHETO MUPa METOJIAMH TCOPUHU BEPO-
ATHOCTEU Y MaTEMAaTUYECKON CTaTUCTUKU
4) HawIydIIUil BApUAHT PELICHUS 3a]a4¥ C TOUYKU 3pEHHUSI J10-
CTH)KEHHsI HAMEYEHHOM 1IeIN

15 Perpeccuonnslii ana- | 1)MeTo], HampaBiIeHHBIH Ha MOMCK 3aBHCUMOCTEH B

JIn3
- OTO

AKCIIEPUMEHTATIBbHBIX JTAaHHBIX MYTEM HCCIEIOBAHUS
3HAYNMOCTHU paSHI/I‘—II/Iﬁ B CPCAHHUX 3HAYCHUAX

2) Metoa 00pabOTKHU TaHHBIX, 3aKITIOYAIOIIHIICS B U3YYSHUH KO-
3¢ (HULHEHTOB KOPPEISILUU MEXKTY TEPEMEHHBIMU

3) MeToJ HccneI0BaHUs BIUSHUS OJTHOW UM HECKOJIbKUX HE3a-
BHUCHUMBIX IIEPEMCHHBIX Ha 3aBUCUMYIO ICPEMECHHYIO
4)mporietypa, BBIIOJHSIONMIAs COOP TaHHBIX, COJAEPKAIINX UH-
dbopmaruio 0 BBIOOpKE 00BEKTOB, " 3aremM
YIOPSAOYUBAIONIAst OObEKTHI B CPABHUTEIHLHO OJTHOPOIHBIE

TPYIIIIBL.

CTyI(CHT Ha TCCTHUPOBAHHU NACT OTBCTHI HaA 10 BOIIPOCOB. 3a KaXKIbIN HpaBHJ’ILHBIfI OTBET




Hauucngercs 1 6amn. MakcumanbHo 3a TecTupoBanue - 10 6ayios.

Hlkana oneHnBaHus pas3juena 2

Tekyuii KOHTPOJIb YCIIEBAEMOCTH ATTecTtanus paszaena MakcumanbHbIM / MUHUMAJTh-
HBI OaJuT 171 aTTeCTaIlluu pas-
nena
[TpakTuyeckas pabora 3 - 5 GaysoB Tecr2-106. 30 Gamos /
[TpakTuueckas padora 4 — 5 6awioB 18 6aymoB
[TpakTuyeckas paboTel 5 — 5 6annoB
ITpakTuueckas padora 6 — 5 6atoB

Teopernyeckue BONPOCHI HA 3a4eT.

CriocoOBI OIMCAHMS CII0KHBIX CHCTEM.

IToHsTHE ONITHMAJILHOCTH.

Knaccudukanust METOI0B ONITHMHU3AIIAH.

MeTo1bl HENPAMON ONTUMHU3ALUH.

OnTuMH3aIui.

[IprMeHeHne nporu3BOJHOM MTPU PEUIEHUHU MPAKTUYECKUX IKCTPEMAIIBHBIX 3a4a4.

3a1aun ¢ orpaHUYCHUSMHU U 0€3 OTpaHUYCHUH.

MeTto/1b1 6€3yCIIOBHOM ONTUMHU3ALUH.

Meton ontumuzanuu Xyka-J/[»uBca 1715 OBpakHBIX (YHKIIHA.
. IIpeumyiectBa u HepocTaTku Metof Xyka-/[>KxuBca.
. MeTo/1bl yCIIOBHOM ONITUMU3ALINH.
. OrpannueHust 3a7a4i ONTUMHU3AIIH.
. I[IpsiMbIe METOJIBI C MPUMEHEHHEM Oe3pa3MepHBIX IMapaMeTPOB.
. OnTuMu3anys MEXaHU3MOB.
. 3a71a4¥ MHOTOKPUTEPUATILHOM ONITUMH3AIUH.
. [Mpunnun DmkBopTa-Ilapero.

17. MeToibl 3a/1a4M CY)KEHHsI MHOXKECTBA MapeTO-ONTUMAIbHBIX PEIICHHMA
3adeT MpoOBOAMUTCS B YCTHOM (hopMe, ITyTeM OTBETA Ha 2 BOMPOCA U3 BBHIMICTIPUBEIEHHOTO MEPEUHS

BONpocoB. [Ipu 3TOM orleHNBaeTCs MPaBUIBLHOCTD U MOJHOTA OTBeTa. MakcuManbHbBIN 0ali 3a 3a4eT —
40 6amoB (20 6ayTOB 3a KaX bl BOMIPOC).

CoNoOA~WNE

Tl e Y e S S T
OO~ WNEO

Ikaabl OeHKU 00pa30BaTeIbHBIX JOCTHKEHHI

Bbajnabl Onenka
(uToroBoii | (0auj 3a oTBeT
N TpeGoBanus k 3HAHUAM
PEHTHHIOBO,  HA 3a4eTe)
i OlLIEHKMH)
— OreHka «3auTEHO» BBICTABISETCS CTYACHTY, €CIIM OH HMEEeT
3HAaHWS OCHOBHOTO MaTepuajga, €CIi OH TIPOYHO YCBOWII
MPOrpaMMHBIM MaTepHual, MOCIeJOBaTeIbHO, YETKO M JIOTHYECKU
CTPOMHO €ro M3jaraeT €ro Ha 3adeTe, BJIaJIeeT HEOOXOIUMBIMU
«3a4MeHo»
60-100 24 - 40 6annog | FABPIKAMH H aneMilMH UX BBINIOJIHEHUSI, YMEET TECHO YBSI3bIBATH
TEOPHIO C TIPAKTHKOM
— VYueOHBIC JOCTHKCHHS B CEMECTPOBBIN MEPHO] M PE3yIbTaTaMu
pyOEKHOTO KOHTPOJS JIEMOHCTPUPYIOT JIOCTaTOYHYIO CTEleHb
OBJIAJICHUS TIPOTPAMMHBIM MaTEPUAIOM.
— OreHka «HE 3a4TEHO» BBICTABISETCS CTYACHTY, KOTOPBI He
0-59 «He 3aumeHoy | 3HaeT 3HAYUTENIbHON YacTH MPOTrPaMMHOI0 MaTepuaa, J0MycKaeT
0 -23 6annos | cymectBenuble ommOKku. Kak MpaBHIO, OIEHKA «HE 3a4TECHO»
CTaBUTCS CTYJCHTAaM, KOTOpPble HE MOTYT MPOAOKUTH OOy4eHHe




0€3 OMOJHUTEIBHBIX 3aHATHUH 110 COOTBETCTBYIOIEH JUCIUIIINHE.
— VY4eOHbIE JOCTHKEHHS B CEMECTPOBBIN MEPHOA U Pe3yIbTaTaMH
PYOEKHOTO KOHTPOJSI JEMOHCTPHUPOBAIM HE BBICOKYIO CTEIEHb
OBJIaJICHUS IPOTPAMMHBIM MaTEPHUaIOM 10 MUHUMAJIbHOM IIJIaHKE.
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[Iporpammuoe obecrieuenue u UHTEpHET-pECYpCHI:

1. «Wordy;
2. «Mathcady;
3. «Excely.

MarepuajbHO-TEXHUYECKOE O0ecriedyeHue Y4eOHOH TUCUUIITHHBI
HGKHI/IOHHBIQ 3aHATUS IPOBOASATCA B CIICHUATIU3UPOBAHHBIX ay,Z[I/ITOPI/IHX, OCHAalll€HHBIX MYJ'ILTI/I—

MEIUNHBIM O60py,[[0BaHI/IeM. HpaKTI/I‘leCKI/Ie 3aHATUA TPOBOAATCA B ayAUTOPUAX, OCHAILICHHBIX KOM-
INbOTCPAMU.

Y4eOHO-MeTOAMYECKHE PEKOMEHIAIUN JJIsl CTY/IEHTOB

1. Ykazanust 1jist mpocaylinuBaHus JCKIUN

[lepen HayaiOM 3aHATHII BHUMATEIILHO O3HAKOMHTHCS C YU4COHBIM IJIAHOM TPOBEICHUS JICK-
M U CHUCKOM PEKOMEHI0BAaHHOM JIUTEPATYPHI.

[lepen nocenieHneM oyepeaHON JIEKIUNA OCBEXHUTh B MTaMATH OCHOBHBIE KOHLIETIINU MPOIACH-
HOro paHee marepuana. [loaroToBUTh npu HEOOXOAMMOCTH BOMPOCHI MpernoaaBareito. He Hago oma-
CaThbCsl, YTO BOMPOCHI MOTYT OBITH TPOCTHIMH.

Ha nexuuu ocHOBHOE BHMMaHUE CIeAyeT YAENsATh He (opMyliaM U MaTeMaTHYeCKUM BBIKIIA-
KaMm, a COAEPKaHUIO U3y4aeMbIX BOIIPOCOB, OMPEICICHUSM U TOCTAHOBKAM 3a/1au.

B mpotiecce nzydeHus JIEKIIMOHHOTO Kypca HEOOXOIUMO IO BO3MOKHOCTH YacTO BO3BpallaTh-
Csl K OCHOBHBIM TOHSITHSIM M METOJIaM PEIICHHS 3a/1a4 (37€Ch BO3MOXKEH BHIOOPOYHBIA KOHTPOJb 3HA-
HUH CTYJCHTOB).

KenaTenbHO UCTIOIB30BaTh KOHCIIEKTHI JICKITUH, B KOTOPBIX HCIOJIb3YeTCs MPUHSTAs MPEeno/ia-
BaTelIeM cucTeMa 0003HaueHUH.

Jlnia Gonee moApoOHOTO M3YYEHHUSI Kypca clelyeT padoTaTh ¢ peKOMEHAOBAHHBIMH JIUTEPATYP-
HBIMU UCTOYHHUKAMU U BHOBb MOSBIIAIOIIMMUCS UCTOUHUKAMHU.

2. YkazaHus AJid y4acTUsl B IPAKTUYECKUX 3aHATUSIX

[Tepen mocemieHneM yACHUTh TEMY MPAKTUYECKOTO 3aHATHS U CAMOCTOSITEIFHO M3Y4YUTh TEO-
pETUYECKHE BOIIPOCHI.

B xoHr1e 3aHaTHS TpY HEOOXOAMMOCTH BBIICHUTH Y TIPETIOaBaTENsl HESICHBIE BOTIPOCHI.

OcCHOBHBIE pe3yJbTaThl BHITIOJHEHUS Pa0OTH HEOOXOUMO pacredararh.

[Ipu moAroToBKE JAOKIAAa MO COOTBETCTBYIOIIMM TeMaM MOJATOTOBUTH MPE3EHTAIIHNI0, pedepar
u goknana Ha 15-20 MUHYT.

3. CamocrostenpHas paboTa CTYIEHTOB OOBIYHO CKIJIAJBIBACTCA U3 HECKOJIBKHX COCTaBIISIO-
IHX:

- paboTa C TEeKCTaMH: y4eOHUKAMH, UCTOPUYECKHUMH IMEPBOMCTOYHHKAMHU, JOMOJHUTEIBHON
JUTEPaATypOH, B TOM YHCJIE MaTepruajaMu HHTEPHETA, a TAK)Ke MPOPad0OTKa KOHCIIEKTOB JICKITHH;

- HamMCcaHue JO0KJIaI0B, pedeparos;

- MIOJITOTOBKA K MTPAKTUYECKUM 3aHSATHSM;
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- IOJArOTOBKA K 3a4€Ty HEMOCPEACTBEHHO IIEPE HUM.
Taxkum o0pa3oMm, caMocToATeNbHAs paboTa CTYACHTOB SBISETCS HEOOXOIUMBIM KOMIIOHEHTOM
MOJTyYEeHHU S IOJTHOIEHHOTO BBICILIETO 00pa30BaHMUA.

MeTtoanyeckue peKOMEHAAUM IS IpenogaBaresaen
1. Ykazanus aJisi npoBeACHUA JICKIUNA

Ha nepBoii BBOAHOI Jiek1inu cienath o0mmid 0030p colepkaHus Kypca i OTMETHTh HOBBIE Me-
TOJIbI M MOAXOBI K PELICHUIO 3a/jay, pacCMaTPUBAEMbIX B Kypce, JOBECTH J0 CTYIEHTOB TpeOOBaHMs
Kadeapel, OTBETUTH HA BOIIPOCHI.

IIpy mOATrOTOBKE K JIEKLMOHHBIM 3aHATHSM HEOOXOAMMO IPOAYyMaTh IUIAH €ro MPOBEICHMS,
COJIEp’KaHUE BCTYNUTEIbHOW, OCHOBHOM M 3aKJIIOUUTENIBHON YacTH JIEKLHUU, O3HAKOMHUTHCSI C HOBMH-
KaMu y4eOHOM M METOJMYECKOW JTUTepaTyphl, MyOIUKAIUAMU MEPUOTUIECKON IMeyaTu Mo TeMe JIeK-
LIMOHHOI'O 3aHATHsI. Y TOUHUTS IIJIaH MPOBEACHUS IIPAKTUUECKOT0 3aHIATHA 110 TeMme Jekiuu. [lepen usz-
JIO’)KEHUEM TEKYILIEro JIEKIMOHHOTO MaTepuajla HallOMHUTh 00 OCHOBHBIX HTOTraX, JOCTUTHYTBIX Ha
npeabIaymuX Jekuusax. C 3Tol Lenblo 3a/1aTh HECKOJIBKO BOIIPOCOB ayAMTOPUHU U OCYIIECTBUTH BbIOO-
POYHBII KOHTPOJIb 3HAHUSI CTYJICHTOB.

B xozme neKLIMOHHOTO 3aHATUS NpernoAaBaTeNb JOKEH Ha3BaTh TEMy, ydeOHbIE BOIPOCHI,
O3HAKOMHUTb CTYJIEHTOB C IEPEYHEM OCHOBHOM U JONOJIHMUTENBHOM JUTEpaTypbl 1O TeME 3aHATHUS.
PackpeiBas copepxaHuie yueOHBIX BOIIPOCOB, AKLEHTUPOBAaTh BHUMAHUE CTYJIEHTOB Ha OCHOBHBIX Ka-
TEropusiX, SIBICHUSAX U MpoLieccax, 0COOEHHOCTAX UX MpOTeKaHus. PackpbIBaTh CYIIHOCTh U COAEPHKA-
HUE PA3JIMYHBIX TOYEK 3PEHUS M HAYYHBIX MOJXOJ0B K OOBSICHEHHIO TE€X WJIM HUHBIX SBJIEHUH U mpo-
LIECCOB.

Crenyer apryMeHTUPOBaHO 0OOCHOBaTh COOCTBEHHYIO MO3HUIIMIO IO CIIOPHBIM TEOPETUYECKUM
BonpocaMm. IIpuBoauTe npumepsl. 3anaBath IO XOAY U3JI0KEHHS JEKIMOHHOIO MaTepualla puTopude-
CKHE BONPOCHI U CAMOMY JaBaTh Ha HUX OTBET. DTO CHOCOOCTBYET aKTUBU3ALMH MBICIUTEIBbHON aes-
TEJIBHOCTHU CTYJEHTOB, MOBBIIIEHUIO UX BHUMAaHUS U UHTEpeca K MaTepHally JIEKIINH, €€ COACPKAHMIO.
[IpenogaBaTens qOMKEH pyKOBOJIUTH pabOTON CTYJIEHTOB MO KOHCIIEKTUPOBAHUIO JIEKIIMOHHOTO MaTe-
puaa, MoAYepKuBaTh HEOOXOIUMOCTh OTPAKEHUS B KOHCIIEKTaX OCHOBHBIX IMOJIOXKEHHHM H3ydaeMoit
TE€MbI, 0CO00 BBIJIENISAs, KaTeropualbHbIN anmnapaT. B 3akitounTenbHON 4acTH JIEKIMH HEOOXOAUMO
c(opMynIHupoBaTh OOLIME BBIBOABI IO TEME, PACKPBIBAIOIINE COAEPKAHUE BCEX BOIPOCOB, OCTABICH-
HBIX B JeKIMU. OOBSBUTH IUIAH OYEPEIHOI0 MPAKTUUECKOT 0 3aHATHS, JaTh KpaTKUE PEKOMEHIAlluH 110
IIOAATOTOBKE CTYJEHTOB K NMPAKTUYECKOMY 3aHATHIO. ONPENENIUTh MECTO U BPEMs KOHCYJIbTAllUU CTY-
JIEHTaM, MO’KEeJIaBIINM BBICTYIIUTh C TOKJIaZaMu U pedepaTaMu.

Ha nmocneaneit nekuuu yaenuTh BpeMs A 0030pa Hanbosee BaXKHBIX MOJOXKEHUH, pacCMOT-
PEHHBIX B Kypce.

2. Yka3zaHus i NPOBEACHUS NPAKTUYECKHUX 3aHITHI

Yetko 0003HaYUTHh TEMY NMPAKTUYECKOU PabOTHI.

OO6cyauTh OCHOBHBIE MOHATHUS, CB3aHHBIE C TEMOW PabOTHI.

B npouecce pemeHus 3agad BeCTH JAUCKYCCHIO CO CTYA€HTaMHU O MPaBUIBLHOCTU MPUMEHEHUS
TEOPETUYECKUX 3HAHUN.

OTMeyathb CTYIAECHTOB, HanboJiee AKTUBHO YYaCTBYIOIIUX B PELICHUH 33/1a4 U JUCKYCCHSIX.

B koHIIe 3aHATHSA 33aTh ayJUTOPUU HECKOJIBKO KOHTPOJIBHBIX BOIPOCOB, IPOKOHTPOINPOBATH
XOJI BBITIOJHEHUS MPAKTHYECKON PaOOTHI.

3.Yka3aHus M0 KOHTPOJIIO CAMOCTOSITEIbHON pabOThI CTY/IEHTOB

[To yemoTpenuio mpenojaBaress 3aJaHie Ha CaMOCTOSITENIbHYIO paboTy MOXKET ObITh WHIUBH-
Nya’dbHBIM WIH (PPOHTAIIBHBIM.



[Tpu MCTONIB30BaHUU MHAWBHUIYATBHBIX 3aJaHUIl TPeOOBATh OT CTY/IEHTA IIMCHMEHHBIN OTYET O
IpojieTIaHHo paboTe.

[Tpu nmpumeHeHnH (QPOHTATBHBIX 33/JaHUI BECTU KOJUICKTHBHBIE OOCYKICHHS CO CTYIECHTAMU
OCHOBHBIX TCOPECTUYCCKUX MTOJI0KCHUH.

C 1menbpro KOHTPOJISL KAauecTBA BBITOJHEHHUS CAMOCTOSTENBHONW paboThl TpeOOBAaTh MHIMBHIY-

aJIbHBIC OTYETHI (JOMYCTUMO BMECTO MHCHMEHHOI'O OTYETa NMPUMEHSITh WHIUBUAYAIbHBIE KOHTPOJIb-
HBIE BOTIPOCHI).

[Iporpamma cocraBiiena B coorBeTcTBuU ¢ TpedboBanusimu OC HUAY MUOU u yueOHbIM TTa-
HOM OCHOBHOH 00pa30BaTeNbHOM ImporpamMmsl 1o crennanbHocT 14.05.02 ATomHBIE CTaHIMU: TPO-
€KTUPOBAHUE, IKCIUTyaTallusl U MHKUHUPHUHT .

Pabouyro mporpaMmy COCTaBHII JIOIEHT . L/é; Medenosa I0.A.
J vy

Peuensent: nomneHT I'pumrox C.H.

[Iporpamma onobpena Ha 3acegannu YMKC 14.05.02 AToMHBIE CTaHIIMH: MPOSKTHPOBAHHE,
sKcruTyaTanus 1 ukKuHUpuHr ot 15.11.2021 rona, mpotokos Ne2.

[Ipencenarens yueOHO-METOIUYECKON KOMUCCUU

/
< ﬁ{dg JIamun A.C.




