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1. OEJIb U 3AJAYU JUCHUITIJIMHBI
Henn:
U3YyUUTh MOIACIU TMPCACTABIICHUA COBpeMeHHOI\/'I KapTUHbBlI MHpA; KIACCHYCCKUC MCTOIbI
MOCTPOEHHUS MOJIENCH, CTposimuecs: Ha OCHOBe MU PepeHIMaTbHBIX YpaBHCHUM, HEIMHECHHBIC
MOZACIIN IPOLCCCOB, MCTOABI CAMOKOHTPOJII U TOYHOCTHU IIPH YHUCJICHHBLIX MCTOAAaX PCIICHUS,
0COOCHHOCTH MPUKIIAAHBIX MATEMAaTHYECKUX HUCCIIEJOBAHUM.

3agaun:

—OCBOEHUE 3HAHUI O COBPEMEHHOM COCTOSTHUM MOJEIIBHBIX ITOIXO0J0B U METOIUK UX
NPUMEHEHHUS IS pelIeHus MPo(eCcCHOHANBHBIX MPUKIAIHBIX 3a1a4;

—NpUOOpETEeHHE HAaBBIKOB IIOCTAHOBKM 3a7jad M SKCIEPUMEHTAa II0 Pa3IMYHBIM HayYHBIM
HaIlpaBJICHUSAM.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

2.1. MecTo IMCHUILUIMHBI B Y4eOHOM IJIaHE:
Baok: brok 1. lucuuniauab! (MOIyN).
Yactb: O0sg3aTenpHAast YacTh.
Moayab: Moayne MareMaTUKO-aHATUTUYECKUX TUCUUILIVH.
OcBauBaetcsi: 3 cemMecTp.

3. KOMINETEHLUU, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSI
JUCIATLITAHBI

YK-1 - ctoco6eH ocyIecTBIsATh TOUCK, KPUTHUECKUM aHAJIW3 B CHHTE3 HH(GOpMaIInH,
MPUMCHATH CUCTEMHBIN nmoaxon Ajid pCuICHU MMOCTABJICHHBIX 3a1a4;

OIIK-1 - crmocoOeH MpOBOIUTH MOJEIMPOBAHME, AHAIU3 W COBEPLICHCTBOBAHME OM3HEC-
IPOLIECCOB ¥ MH(POPMALIMIOHHO-TEXHOJIOINYECKOW MHPPACTPYKTYpPhI NPEANPUATUS B UHTEpecax
JOCTHKEHUSI €ro CTPaTerMuecKuX LeNed C HCIOJIb30BAHUEM COBPEMEHHBIX METOJOB U
IIPOrPaMMHOI0 UHCTPYMEHTApHS;

4. PE3YJIBTATBI OCBOEHUSA JUCHUIIJIMHBI OBYYAIOIIUMCSA

Koa u HaumenoBanue | UHAUKATOPBI TOCTHKEHUS Pe3yabTarsl 00yyeHus
KOMIIETEeHIIMH KOMIIETEeHIIMH

YK-1 VK-1.2. Ucnions3yer 3HAaeT: CUCTEMHBIN ITOAXO0I IS
Cnocoben CHCTEMHBIH ITOIX O JIJIs pEIICHHS TOCTABJICHHBIX 3a]1a4
OCYIIECTBIISATh MTOUCK,  [pEIICHUS MTOCTaBJICHHBIX 33/1a4 |YMeeT: MPUMEHSITh CUCTEMHBIN
KPUTUYECKHUI aHaIu3 U MOAXOJ AJIsl PEIICHUS
CHHTE3 HH(POPMAIIHH, [MOCTABJICHHEIX 3a7a4
[IPUMEHATH CUCTEMHBIN Baiajxeer: HaBBIKOM IPUMEHEHUS
MOAXO/ IJIs1 PEIICHHS CHUCTEMHOTO TTOIXO0/a JIJISl PeIICHUS
[MOCTaBICHHEIX 33124 [TOCTABIICHHEIX 3a7a4
OIIK-1 OIIK-1.1. 3HaeT: eCTECTBEHHOHAYYHBIE U
CriocoOeH pOBOUTh  [3HAET HHCTPYMEHTHI U METOABI |00IIEHHKEHEPHBIC TIOHSTHS,
MOJICTTMPOBAHUE, aHATIN3 [MOCITUPOBAHUS MpUMEHsIeMbIe B TIPO(eCCHOHATLHOM
U COBEPIIICHCTBOBAHHUE [OM3HEC-TIPOIIECCOB M aHANIM3a  |1eATebHOCTH, OCHOBHBIC 3aKOHBI
OM3HEC-TIPOIIECCOB U N T-urpacTpyKTypHI; €CTECTBEHHOHAYYHBIX AUCIUILTAH
MH(POPMAIIMOHHO- 'YMmeeT: npuMeHsITh




TEXHOJIOTHICCKOM
MH(PPACTPYKTYpBI
MIPEIITPHUSATHS B
MHTEpECcax TOCTHKEHUS
€ro CTpaTEernYecKuxX
LieIeii ¢
HICIIOJIb30BaHHEM
COBPEMEHHBIX METOJIOB
1 TIPOTPaMMHOTO
MHCTPYMEHTApUS;

€CTECTBEHHOHAYYHBIE U
OOILEHHXEHEPHBIC 3HAHUS B
podeccuoHaTbHON AEATENbHOCTH,
CHCTEMaTH3UPOBATh U
QHATM3UPOBATH HHPOPMAITHIO,
MOJTYYEHHYIO C TOMOIIBIO
0OIIeNHKEHEPHBIX 3HAaHUH 1
OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHbIX AUCHUIUINH
Biageer: HaBbIKAMU
TEOPETUYECKOTO U
BKCIIEPUMEHTAIBHOTO HCCIIEA0BaHUS
00BEKTOB MPOECCHOHATHLHON
NesITeTbHOCTH

5. OFBEM JUCHUIIJIMHBI 1 PACITIPEAEJIEHUE BU/1OB
YUEBHOM PABOTHI IO CEMECTPAM

OOmast TpyAOEeMKOCTh AMCHUILUINHBI «MOJEIMpOBaHUE CUCTEM» [UIS CTYICHTOB
ouHOU dopMbl 00yueHus, peanuzyemoir B AHO BO «MHCcTHTYT OHM3HECA M AM3aiiHA» 110
HanpasneHuto nmoaroroBku 38.03.05 busnec-undopmaTtuka cocrapiuset: 3 3.e. / 108 gac.

Bunx yuebnoi paboThl

Bcero uncno yacoB u (Mim) 3a4€THBIX

€ IMHHII
AyIUTOpPHBbIE 3aHATHS 36
8 MOM yucine:
Jlexkun 18
[TpakTHyeckue 3aHsATUS 18
JlabopaTopubie pabOThI -
CamocrosiTeJibHas padora 18
8 MOM yucine:
yachl Ha BbinosiHeHue KP / K11
IIpomexyToUuHAs aTTECTANMS:
Bun 3K3aMeH
TpynoemkocTs (dac.) o4

OO01asi TPy10€eMKOCTD 3.€. / YaCOB

3 3.e./ 108 uac.

6. CTPYKTYPA U COAEPKAHUE JUCHUIIVIMHBI

TeMbI TUCHUIIINHBI KosunuecTBo 4yacoB
Qunas
) ] ® D
= 2 5 5
= 5 = Z - N
= o = (=P [
HaumeHnoBaHue = = E 25 =5
= S © =
[} = ISE
= =5 | §2 | &=
= 'S z s
2]
= = SN
1 Breaenue B Teopuio MaTeMaTHICCKOTO MOICTUPOBAHUS 2 - - 1
2 Krnaccuueckre MeTObI OCTPOCHHS MOICTICH 2 - - 2




3 MaremaTHyecKrue MOJIEIH, CTPOSIINECS Ha OCHOBE
nudGepeHInaNIbHbIX YPaBHCHUIH B HHANBHIYaJIbHBIX H 2 2 - 2
YAaCTHBIX MTPOU3BOTHBIX
4 Henuneiinsie Mogenu 2 2 - 1
5 O pelreHHusIX MaTEeMaTHIECKUX MOICIICH 2 - - 1
6 JIuneitHoe nmporpaMMupoBaHue 2 2 - 1
7 TpaHcnopTHBIE 3a7a4n - 2 - 1
8 DJIeMEeHTHI TeOpuH rpadoB 2 - - 1
9 3anaua KomMmMuBosxepa - 2 - 1
10 | Cuctembl MaccoBOTO 0OCITYKUBAHHS 2 - - 1
11 | Moxenu MexoTpaciieBoro daranca - 2 - 1
12 | OcHOBHBIE 3JIEMEHTBI HCCIICIOBAHUS OIepaIluit 2 2 - 1
13 | MaremaTryeckoe MOACINPOBAHHE TIOBEIICHNE i 5 ) 5
rmoTpeOuTens
14 | MaTemMaTHYEeCKOE MOJICIIUPOBAHHIE TOBEICHUS i 5 i 5
TPOU3BOTUTEIIS
Hroro 3a cemecTp (4acoB) 18 18 - 18
dopMa KOHTPOJIA: Ok3amen 45
HToro (4acoB) 18 18 18/ 54
Jucomniimaa / gopmMa KOHTPOJIA
Bcero no qucnun/iuHe: 3 3.e./ 108 yac.

COJEP)KAHUE TEM JUCIUAIIJIMHBI

Tema 1. Beeoenue 6 meopuro mamemamuiecko2o Mooeauposanusi.

MaremaTrueckas Mojenb. O01mas cxema mpuMeHeHus: MateMaTuku. [lonstue o
MaTemaruueckoil Mozenu. Iloctpoenne mozenu. Cxema NPUMEHEHUS MaTEMaTUKH.
OcHoBHBIE TpeOoBaHMs. Tumbsl MareMaTHueckux Mogjeneid. CTpyKTypHble U
(GyHKUIMOHATBHBIE MOJENH. JIMCKpeTHbIE M HENpepbIBHbIE Mopaenu. JIuHelHble u
HEJIMHEHHbIE  MOJENU. JleTepMUHUPOBAaHHbIE M  BEPOSATHOCTHBIE  MOJEIH.
Jluneapuzanus. GopMynupoBKa TEPMHUHA JUHEapu3auus». PopMallbHBIA MpPUMED
nuHeapuzauuu. [locnenoBarenbHas TuHEapu3anus - METO IPUOIMKEHHOTO PEIICHHUS
HEJIMHEHHBIX ypaBHeHUH. Meton HetoToHa (ipumep).

Tema 2. Knaccuueckue memoost nocmpoenus mooeneil.

[loctpoenne maremarnyecko wmojenu. O  coaep)KaTENbHOM  MOJEIH.
@opMyIupOBaHWE MaTeMaTHYEeCKOM 3ajauyd. 3ajauyd aHajJIM3a M CHHTE3a.
Omnpenenstomue cooTHomeHus. Ilogbop smmupuueckoit (popmynsl. MogenbHbie
NpEJCTaBICHUs] CHUCTeM U OOBEKTOB HccienoBaHus. Poib MaremMaTHKH B
00BEIMHEHUN DPA3HBIX IMOAXO0J0B K TMOHHMMAaHUIO coBpeMeHHoro mupa. O meromax
MOJICTIMPOBAaHUS B HAYYHBIX MCCIEAOBAHUAX (COEAMHEHHME 3HAHUWA pa3IMYHbIX
nucturinH). [Togo6ue oObEeKTOB mccienoBanus. Paboune THUIOTE3bI, pa3MEPHOCTH
BEJIMYMH, YHCICHHBIM 5KcrepuMeHT. (CxeMa pacnpoCTpaHEHHBIX OMIMOOK MpU
MaTeMaTHYECKOM MOJCIMPOBAHUH DPA3IUYHBIX mpoueccoB. OmulOku B BbIOOpE
moenu. Ommbka B BEIOOpE METO/1a MCCIICIOBAHMUS.

Tema 3. Mamemamuueckue Mmooenu, cmpoawjueci Ha  OCHOBe




oughgpepenyuanvrvix ypagHeHuil 6 UHOUBUOYATbHBIX U YACHIHBIX NPOU3BOOHDIX.

JlunamMuueckne cucTeMbl. MeTon TmocTpoeHus Mozenu o0bekTa. OCHOBHBIC
3aKOHBI JBUKEHHS. AKCHOMBI, THUINOTE3bl, MOHATHS. J[Be OCHOBHBIE 3ajauu
MojaenupoBaHus B auHamuke. OOmas moaenp — auddepeHnraibHOe ypaBHEHHE
JIBUKCHUSI.

Tema 4. Henuneiinvie mooenu.

JluneitHple W HenuHeWHble Mojnenu. Jluneapuzamusa. dopmynupoBka TEpMUHA
«iHeapuzanus». DopmanpHbld npumep JmHeapuszanuu. [locnmenoBarenbHas
JUHEApU3alusl — METOJl MPHUOIMKEHHOTO PEIICHHUs] HEeIMHEWHBIX Mojenei. Merop
Hrororona (npumep). MaremaTuueckoe MOIETUPOBAaHUE MTPOLIECCA U3BIICUCHUS ra3a U3
npupoHoro miacra. [locranoBka 3agaun. ConepxarenbHas yacTb. MaTemMaTudeckas
Mozenb. PacuerHele cooTHomeHusa. MccnenoBanue pemenus. VcronkoBanue
pe3yabpTaTta. MaremMaTH4ecKoe MOJICIMPOBAHUE PEAKIUU CUCTEMbl HA MHTEHCUBHbBIC
BO3JICUCTBUS B YCIOBUSAX HEMOJHONW MH(DOPMATUBHOCTH O Bo3aeicTBuH. [locTaHOBKA
npobiiembl uccinenoBanus. ConepkarenbHas Mojelb. MaremaThueckas MOJEINb,
BBIDQKEHHAs B BHJIE COOTHONIIEHWW. AJNTOpUTM pacuera. Pe3ynbTaThl pacuera.
WNHTepnperanus NoJy4eHHbIX pe3yIbTaTOB.

Tema 5. O pewenuax mamemamuuecKkux mooeJeu.

OcoOeHHOCTH TIpOIIecca peleHri MaTeMaTuaeckux Moaeneil. Oco6eHHOCTH
MPUKJIAJAHBIX MATEMATUYECKUX HCCen0BaHuN. [IOHATHE TPAKTUYECKONW CXOAUMOCTH
IIpU Uccaen0BaHuu Mozenei. [lonsaTre «pa3MbIThie BEIMUUHBDY). PaccyxieHus mo
aHajoruu. PanimonanbsHbie paccyxieHus. MeToapl CaMOKOHTPOJISL TPH UCCIIEIOBAHUN
mozenen. [Tpukuaku. Kontposbs pasmeprnoctu. pyrue Buabl KOHTpos. Poib
npumepoB. O BepupHUKaAIUU MOJEIIH.

Tema 6. Tuneiinoe npocpammuposanue.

OO6mas 3amaua nuHeiHoro nporpammupoBanus (3JIIT). 3JIII B cranmapTHOM
dopme. Pazmuunsie popmel 3anucu 3JII1. [TonsTHE TUTaHA, ONOPHBINA ¥ ONTUMATBHBIN
mian 3JII1. I'eomerpuueckas waTepnperanus 3JII1. I'paduueckuit meTon pemeHus
3JII1. Ciygan n=2, n-m=2. Pemenue s3xoHOMHYecKuX 3aaa4d. CoiictBa pemenuit 3JII1
(4 teopemsi). Cumriekc-mMetoq (2 srama). OCHOBHAs TeopeMa CHMILIEKC-METO/IA.
Cumruiekc Tabnuipl. ATbTEpHATUBHBIA ONTUMYM U BBIpOXKAeHHOCTH B 3JII1. Meton
uckyccrBeHHoro 6asuca (M-meton). Teopema, cBsI3bIBarOIIasi ONTUMAIBHOE PEIICHUE
ucxomHou 3amaum uW  M-3amaum. J[BoiictBeHHocTh B 3JIII. DxoHOMHUeckas
WHTEpIpeTalus ABOMCTBEHHBbIX 3a1a4y. CUMMeTpUyHas napa JIBOWCTBEHHBIX 3aJad U
npaBuna e€ nocrpoeHus. HecummerpuyHnas mapa ABOMCTBEHHBIX 3ajad. [Ipasuiia
nocTpoeHus. Pemenne 3xkoHOMHYECKUX 3a7ad. TeopeMa O CBSI3M MEXIY LIEJIEBBIMU
GYHKIMSIMU  TTapbl  TBOMCTBEHHBIX 3a7ad. TeopemMa, cojaepikamias JA0CTaTOYHBIN
MPU3HAK ONTHMAJIBLHOCTH PEIICHUH Maphl ABOMCTBEHHBIX 3amad. | u |l Teopemsr
nBorictBeHHOCTH. CrnenctBus u3 |l TeopemMbl ABOMCTBEHHOCTH U MX SKOHOMHYECKHI
cMbIch. [IBoiicTBeHHBIN cuMILieKc-MeTo . COKpanEHHbIE CUMILIEKC TaOTUIIBL.

Tema 7. Tpaucnopmmuuie 3a0auu.



[TocraHoBKa M MaTemaTuyeckas Mojeib TpaHcnopTHOH 3anaun (T3). YcnoBus
pa3pemmuMOCTH U 0COOCHHOCTH orpanndeHuid T3. HaxoxkIeHne ucxoqHoro OrmopHOTo
wiana T3 Meromamu ceBepo-3amaJHOro yria ¥ MUHHMaibHOTo 3nmemenrta (| sram
METO/IOB MOTEHILIMAJIOB). YCJIOBHE ONTHUMAJIBHOCTU IUIaHa nepeBo3ok T13. Teopema.
[IpoBepka HaiineHHOTrO MiaHa Ha onTuManbHOCTh (I 3Tam MeToJa MOTEHIMAJIOB).
Haxoxnenue HoBoro ynaydmieHHoro omopHoro pemieHuss T3. Iloctpoenue nmkia
nepecyeTa u ero 0COOEHHOCTH.

Tema 8. Inemenmut meopuu zpagoe.

OcHoBHbIe TIOHATHA Teopuu rpadoB. PazOuenue BepmmH W nyr rpada mo
paHraM U MpaBuibHas HyMmepauus ero BepuuH. [lonstue cetn. 3amada o
MHUHHMAaJIBHOM CBs3bIBaroIeM aepese (anroputM Kpackana). [lotok B cetu. 3agaua o
MakcuMaibHOM mnoToke. Paspe3 B ceru. Teopema dopna-dankepcoHa. AIroputrM
pelIeHHs 3a]a4u 0 MAaKCUMAJIbHOM MOTOKE - anroput™m Popna-dankepcona. Cerepoe
manupoBanue u ynpasienue (CITY). CereBoii rpaduk U mpaBuja €ro moCTPOCHHS.
Kputnueckoe BpemMsi W KpUTHYECKHH TIyTh ceTeBoro rpaduka. Haxoxmenue
apaMeTpoB CETEBOro rpaduxa.

Tema 9. 3a0aua Kommueonricepa.

3agaua KoMMmuBOsDKEpa M €€ MaremMaThueckas Mojelb. MeToJ «BETBEH W
rpanuny Anroput™ Jlenn u Jlowr. Pemenue 3amaun KomMmuBospkepa MeTonoM
«BETBEH W TpaHUI». 3a/1auu, CBOJAIIMECS K 3anaue KoMMmuBoskepa

Tema 10. Cucmemsvt maccoeo2o odcayyicusanus.

DNEeMEeHTBl TEOPUU MAaCCOBOTO OOCIyXHBaHHs. MapKOBCKHE CIydalHbIC
nporecchl, [Iponece «rubenu u pasmuoxkenus» Kmaccudpukanus CMO Ilpocreitmme
CMO 6e3 ouepenu [Ipocteitmme CMO ¢ ouepenbro.

Tema 11. Mooenu mexcompacneeozo dananca.

MaremaTueckoe  MOJAEIMPOBAHHME  MEKOTpacieBblx  cBszeid.  (Cxema
MOBKosdduuueHTsl NpsMBIX, HOJIHBIX MaTepHaIbHBIX 3arpar. [IpoIyKTHBHOCTH
Matpuilel A bananc B HaTypanbHOM, BeIpakeHUU. KodpdUIMeHT npsMoi U MOTHOM
TPYJOEMKOCTH U (POHJOEMKOCTH.

Tema 12. Ocnosnbvle 31emenmul uCC1e006aHUA OnEPayuil.

OcHoBHble mOHATHS wuccnenoBanus omnepanuid (M.0). OcHOBHBIC 3Tambl
omepanroHHoro ucciaenoBanus. lLlemu wu  kpurepunm dddexruHoctn  U.O.
Knaccudukanusa 3amau W.O. Kputepum npunstus pewmenwii: ['ypuma, Banbnaa,
Coasumxka u Jlamaca.

Tema 13. Mamemamuueckoe mooeauposanue nogedeHue nompeoumens.

3amaya 00 oNTUMalIbHOM MOBeACHUU MoTpeduTens. [IpocTpaHcTBO TOBapoB.
OyHKIMS TOJIE3HOCTH W ee cBoiicTBa. [IpenenpHas mone3Hocts Omar. Hopma
3amMerteHus Onara. 3akoH ['occeHa. Mosenb ONTUMAIBHOTO TTOBEICHUS TOTPEOUTENS.
Oynkuuu cnpoca. Kpusbie DHrens. @yHKIUU MOTPeOUTENSE HA U3MEHEHHUS 10X0/1a U
ned. Koadpoummentsl smactuuHocTH (YHKIMHA cOpoca MO JOXOAaM U LIEHaM.



Knaccudukanms 6nar. Uaaekcsl peansHoro goxonaa u 1eH. Kpurepun Jlalicniepeca u
ITaama.

Tema 14. Mamemamuueckoe mooeauposanue noGedeHue npou3eooumes.

MopaenupoBanue noBeeHus nmpousBoautens. Llenu npoussoaurens. PeiHouHbIE
cTpyKTyphl. [Ipon3BoacTBeHHass (QyHKIMS W €€ OCHOBHBIE CBOWcTBa. [IpemenbpHas
HOpMa 3ameleHus pecypcoB. OTnada OT pacuiMpeHusi macmTadba MpOM3BOACTBA.
Tunosble NMpou3BOACTBEHHbIE QYHKIUHU. 3aaya MUHUMH3AIUN (DYHKIHUN U3JIEPIKEK
npousBojcTBa. DYHKIMS U3JAEpKeK. 3ajadya MaKCHUMM3alMu oO0beMa BBITYCKa
OPOAYKIMH. MoJenu ONTHUMAJIBHOIO IIOBEJIEHUS MPOU3BOJAUTENS B  YCIOBHSAX
COBEPIIECHHON KOHKYPEHIUU.

7. NIPUMEPHASA TEMATHUKA KYPCOBBIX PABOT

Kypcosast pabota He npenycMoTpeHa.

8. ®OHJI OHEHOYHbIX CPEJACTB 1O JUCHHUIIJIMHE:
[Tpunoxenue 1.

9. YYEBHO-METOANMYECKOE U TH®OPMAIIMOHHOE
OBECIIEYEHME JJUCHUIIVINHBI:

9.1. PexoMenayemasi JuTepaTypa:

1. MaremaTndeckoe MojenupoBanue: yueoHoe nmocodbue : [16+] / coct. . B.
ApsicoBa, M. A. AxanoBa, C. B. OBuumHHMKOBa ; TIOMEHCKHI WHIYCTpHAJIbHBIN
yHUBepcUTeT. — TtoMeHb : TIOMEHCKUI WHIyCTpuaabHbIi yHUBepcutet, 2018. — 283
c.

Pexxum nocryna: https://biblioclub.ru/index.php?page=book_red&id=611357

2. Marematndeckoe MOZICIHPOBaHKE: MPAKTHUKYM : yueOHoe mocooue : [16+] /
JI. A. Kopo6oBa, B. byraes,C. H. Uepnsiea, 0. A. CadonoBa ; nayu. pen. JI. A.
Kopo6oBa. — Boponex : BopoHexxckuii rocy1apCTBEHHbBIN YHUBEPCUTET HHKCHEPHBIX
texnonoruii, 2017. — 113 c.

Pesxum moctyna: https://biblioclub.ru/index.php?page=book_red&id=482006

3. Macsarun, B. b. Maremarnueckoe MojaenupoBaHue W WHGOPMAIMOHHBIC
TEXHOJIOTUM TIpU TMPOSKTHpOBaHWHM : YydeOHoe mocobme / B.b. Macsarus,
H. B. Bonrruna; MunoOpHayku Poccum, OMCKUii rocynapCTBEHHBIH TEXHHUYECKHUIMA
yHuBepcuteT. — OMck : OMCKHMII TOCyIapCTBEHHBIH TEXHUYECKHM YHUBEPCUTET
(OMI'TY), 2017. - 167 c.

Pexxum noctyna: https://biblioclub.ru/index.php?page=book_red&id=493368

9.2. IlepeyeHb HWHGPOPMALUOHHBIX TEXHOJOTHii, HCHOJIb3yeMbIX MPH
OCYILIECTBJIEHUH 00pPa30BaTeJbLHOr0 IMpouecca Mo IUCHUILUIMHE (MOAYJII0),
BKJIIOYasi IepeYeHb JIMIEH3HMOHHOI0 W CBOOOJHO pPAaCHpPOCTPAHSAEMOIO



MPOrpamMMHOro odecreyeHus.

IIpu ocymecTBieHuu 00pa30BaTEIBHOrO IMpolecca MO JaHHOW  ydeOHOU
JUCLUIIIMHE IIPEANOIIAracTCs UCI0JIb30BaHuUE:

JInnensuonHoe #u  cBOOOJHO  pacnpocTpaHseMoe  NPOrpaMMHOe
olecrieyeHue, B TOM YHCJIe 0TE4eCTBEHHOI'0 IIPOU3BOACTBA:

1. Windows 10 Pro Professional (Hdoroop: Tr000391618, Jluuensus:
\VV8732726);

2. Microsoft Office Professional Plus 2019 (Iorosop: Tr000391618, JluneH3us:
\VV8732726).

3. bpaysep Google Chrome;

4. bpaysep Yandex;

5. Adobe Reader — nporpamma j1st IpocMOTpa, Me4aTH 1 KOMMEHTHUPOBAHUSI
nokymeHToB B (hopmate PDF.

9.3. IlepeueHb COBpeMeHHBIX HPO(PeCcCHOHAILHBIX 0a3 JaHHBIX,
HH(POPMALIMOHHBIX CIPAaBOYHBIX CHCTEM H pecypcoB HMHGOPMALMOHHO-

TeJIeKOMMYHHMKAaIIMOHHOM ceTu « UHTEepHET»

1. https://biblioclub.ru/ - yHuBepcurerckas OubnmoredHas cucrema online

bubnuokny0.py
2. http://window.edu.ru/ - emuHOe OKHO I0CTyIa K 00pa30BaTeIbHBIM pecypca
3. https://uisrussia.msu.ru/ - 6a3a JaHHBIX M aHAIUTHYECKUX MMyOIMKAIIUI
YHUBEPCUTETCKON MH(POPMAITMOHHOM cucTeMbl Poccus

4. https://www.elibrary.ru/ - ANEKTPOHHO-OMOINOTeUHAS cHUcTEMA
eLIBRARY.RU, xkpynueiimas B Poccum »snekTpoHHas OuOimoTeka Hay4HBIX
myOuKanui

5.  http://www.consultant.ru/ - CIpaBOYHast paBoBast cucreMa
Koncynbrantlimroc

6. https://gufo.me/ - cipaBounas 6a3a SHIMKIONEINI U CIIOBapeit

7. https://slovaronline.com - moOMCKOBas CHCTEMa [0 BCEM JOCTYITHBIM

CITOBApSAM M SHIHKJIONEIUSAM
8. https://www.tandfonline.com/ - xosmekuus xypHaioB Taylor&Francis
Group BKJIIOUAeT B ceOs OKOJIO JABYX TBICAY XXYpHAJIOB U Ooiiee 4,5 MIH. cTaTted 1o

pa3IMYHBIM 00JIACTAM 3HAHHUIMA

9. https://openedu.ru - «HammonanbHas miardopma OTKPBITOr0 00pa30BaHUS»
(pecypchl OTKPBITOTO JTOCTYIIA)

10. https://www.rsl.ru - Poccuiickas I'ocymnapctBennas bubiaroreka (pecypchb
OTKPBITOT'O JJOCTYTIA)

11. https://link.springer.com - MexnynapoaHas pedeparrBHas 0a3a JaHHBIX
Hay4dHbIXU3MaHui Springerlink (pecypchl OTKPBITOTO AOCTYTIA)

12. https://zbmath.org - Mexnynapoanas pedepatuBHas 0a3a JaHHBIX
Hayunbixu3anuii ZDMATH (pecypchl OTKPBITOro A0CTYIIA)

13. http://www.iprbookshop.ru/ - tiudpoBoii 06pazoBaTeabHBIN pecype

14. http://www.mathnet.ru/php/journal.phtml?jrnid=mm&option_lang=rus —
KypHas «MareMaTu4ecKkoe MOICITUPOBAHKE)


https://biblioclub.ru/
http://window.edu.ru/
https://uisrussia.msu.ru/
https://www.elibrary.ru/
http://www.consultant.ru/
https://gufo.me/
https://slovaronline.com/
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https://openedu.ru/
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https://link.springer.com/
https://zbmath.org/
http://www.iprbookshop.ru/
http://www.mathnet.ru/php/journal.phtml?jrnid=mm&option_lang=rus

15. https://www.numamo.org/HTML/MainPages/Description.ntml - pecypc
HaY4YHBIX paboT U3 00JacTH MaTeMaTU4YEeCKOr0 MOAEIUPOBAHUS

10. MATEPUAJIbHO-TEXHUYECKOE OBECHEYEHUE
JUCIUATLITAHBI

1. OGopynoBaHHbIE y4eOHBIC AayAUTOPUU, B TOM YHCJIE C HCIOJIb30BAHHEM
BUJICONIPOCKTOPA U TOJIKIIOYCHHEM K ceTH «HTepHeT» U TOCTYIOM B 3IIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTeNbHY0 cpeny MHcTuTyTA.

2. Aynmatopuu Il CaMOCTOSITENIBHOW palbOThl C TOAKIIOYCHHEM K CETH
«IHTEepHET» U JOCTYNOM B 3JEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPENY
Nuctutyra.

3. KomnbroTepHbIii KJIace ¢ MOAKIIOYCHHEM K ceTu «HTEepHET» U JOCTYIIOM B
AIIEKTPOHHYIO HH(POPMALIMOHHO-00pa3oBarTenbHyto cpeny MHcTuTyTa.

4. Aynuo u BUaeoanmnaparypa.

Ne 403

VYueOHast aymuTOpHs ISl TPOBEICHUS YUCOHBIX 3aHATHH. AyIUTOPHS OCHAIIICHA
000pyIOBaHWEM U TEXHUYECKUMH CPEACTBAMU OO0YUCHUS:

a) yueOHOI MeOebI0: CTOJBI, CTYJIbs, TOCKAa MapKepHas ydeOHast

0) cTanMoOHapHBIN MUPOKOGOPMATHBIA MyJIbTHMeANA-TIpoeKTOp Epson EB-X41,
9KpaH, KOJOHKH.

B) 11 KOMIIBIOTEpPOB, MOAKIIOUEHHBIX K cetu «MHTepHeT», ¢ obecredeHnem
JOCTya B DJIIEKTPOHHYIO WHGOpPMAIMOHHO-00pa3oBarenbHyo cpeny AHO BO
«MHCTUTYT OU3HECa U TU3aifHA»

Ne 402

[Tomemenne st  CaMOCTOATENbHOW  paOOTBL.  AyaWTOpPHS  OCHAIIEHA
000pyI0BaHWEM U TEXHUYECKUMH CPEACTBAMU O0YUCHUS:

a) yueOHOI MeOembIO: CTOJBI, CTY/bs, JOCKa MapKepHas yueOHas

0) craumoHapHbIil mupokodopMaTHBIN MylbTUMenna-poekTop Epson EB-X41,
9KpaH, KOJOHKH.

B) 11 KOMIIBIOTEpPOB, MOAKIIOUEHHBIX K cetu «MHTepHEeT», ¢ obecreyeHneM
JIOCTyIIa B DJIGKTPOHHYIO HMH(pOpMaIMOHHO-00pa3oBarensHylo cpeny AHO BO
«MHCTUTYT OM3HECA U TU3aiTHAY)

11. METOAUYECKHUE PEKOMEH/JALIUU JJI51 OBYYAIOINUXCSA
11O OCBOEHUMIO TN CHUIIJIMHBI

B nporecce ocBoeHMs AUCHMILIUHBI CTYIEHTY HEOOXOUMO MOCETUTh BCE BU/IbI
3aHATUH, TPETyCMOTPEHHbIE paboueil MporpaMMoil IUCHUIUIMHBI M BBINOJHUTH
KOHTPOJIbHBIE 3a/IaHMs], MpeJjIaraeMble MpenoaaBaTeiaeM sl YCIEIIHOIO OCBOEHUS
TUCIUIUIMHBEL. Takke cleayer W3yduTh padouyr MpOrpaMMy IUCHUIUIMHBI, B
KOTOPOU ONpEEeNICHbI e U 3a7add JUCIHILTUHBI, KOMIETCHIIMH O00YJaroIierocs,
dbopMupyeMbie B pe3ylbTaTe OCBOCHHS MUCIMIUIUHBI M IUTAHUPYEMBIE PE3yJIbTaThl


http://www.numamo.org/HTML/MainPages/Description.html

oOyueHus. PaccMoTpeTs coniepaHue TeM AMCLUUIUIMHBL, B3aUMOCBSA3b TEM JICKIUH U
NPaKTUYECKUX 3aHATUHN; OI0JKET BPEeMEHH 110 BHJAM 3aHATUH; OLEHOYHBIE CPEACTBA
JUIL TEKyIed M IIPOMEKYTOUYHOM aTTeCTallUd; KPUTEPUU HUTOIOBOM OLIEHKHU
pe3ysbTaTOB  OCBOCHMSI  JUCHUUIUIMHBL.  O3HAKOMUTBCA €  METOJIUYECKUMU
MaTepuajaMH, I[POrpaMMHO-MH(POPMALMOHHBIM M MaTepHaJbHO TEXHUYECKUM
o0ecrneyeHneM AUCIUIIUHBIL.

Pabora Ha nexkuun

JIeKIIMOHHBIE 3aHATHS BKJIIOYAIOT H3JI0KEHUE, OOCYXKIECHUE W pa3bsCHCHHE
OCHOBHBIX HaHpaBJ’IeHI/II\/'I U BOIIPOCOB HSY‘{aGMOﬁ AUCHUIINIMHBI, 3HAHUC KOTOPBIX
HGO6XOI[I/IMO B XOJAC pcajm3alluhn BCCX OCTAJIbHBIX BHUIOB 3aHSITUM U B
CaMOCTOSITENIbHOW paboTe cTyneHToB. Ha JeKIusIX CTYIeHTHl TOJIY4aroT caMble
HEOOXOJMMBIE 3HAaHUS TO HM3ydyaeMod mpoOiieme. HempeMeHHBIM ycIoBHEM ISt
rIIyOOKOTO ¥ MMPOYHOTO YCBOSHUS YUEOHOTO MaTepualia SIBISETCS YMEHHUE CTYIECHTOB
COCPEIOTOYEHHO CITYIIATh JICKIIUH, aKTUBHO, TBOPYECKHA BOCIIPHHUMATH H3JIaracMbie
CBCICHUA. BuaumarensHoe CJIyHIaHuC HGKHI/Iﬁ npeanojgaracTt HWHTCHCUBHYIO
YMCTBCHHYIO JCATCIBHOCTH CTYACHTA. KpaTKI/Ie 3aliucu HeKHHﬁ, KOHCIICKTUPOBAHUC
HUX TIOMOracT YCBOUTHL MaTCpHaJl. KoncnexTt saBisieTcs IMOIE3HBIM TOorga, Koraa
3aMMCcaHo caMoe CYIIECTBEHHOE, OCHOBHOE. 3aMKCh JICKIIUH PEKOMEHIYETCS BECTH TI0
BO3MOKHOCTH COOCTBEHHBIMU (DOPMYIIUPOBKAMH.

JXenarenbHO 3ammMch OCYIIECTBIATH Ha OJHOW CTpaHHIE, a CIEAYIONIYIO
OCTaBJIATH I TPOPAOOTKH YYEeOHOTO MaTepHalla CaMOCTOSTENIFHO B JOMAITHUX
ycnoBusx. KoHCIeKT nydine moapasfensTh Ha MYyHKTHI, maparpadbl, coOmomas
KpacHyl0 CTpOKy. IIpuHIMIIUMANbHBIE MeCTa, OIpenesieHus, (GopMynsl ciexyer
COMPOBOXKAATh 3aMedaHusMU. PaboTas Haj KOHCIIEKTOM JIEKIUH, BCErJa CIeayeT
HCIIOJIB30BaTh HE TOJIBKO OCHOBHYIO JUTEPATypy, HO U Ty JIATEPATYPYy, KOTOPYIO
JOTIOTHUTEITFHO PEKOMEH IOBAIT JICKTOP.

[IpakTrueckue 3aHATUA

[ToAroToBKy K MPAakTUYECKOMY 3aHATHUIO CIENYyeT HAYUHATh C O3HAKOMIICHMS C
JEKIUOHHBIM  MaTe€pHaioM, C HW3Y4YECHHd IUIAHA TPAKTUYECKUX  3aHATHUMH.
OnpeaenuBIIKChH ¢ MPOOJIEMOH, CIIeyeT 0OPAaTUTHCS K PEKOMEHIYeMOMN JTUTEpaType.
Brnanenne NOHATHUIHBIM anmmapaToM M3y4aeMOro Kypca SBISETCS HEOOXOIUMBIM,
[I03TOMY TOTOBSICb K TIPAaKTHUYECKUM 3aHATHUSIM, CTYAEHTY CIEQyeT aKTHBHO
II0JIB30BAThCA CIIPABOYHOM JIMTEPATYPOM: SHIMKIIONEIUAMHU, CIIOBAapsMU U Jp. B xone
IPOBEJACHUS MPAKTUYECKUX 3aHATHM, MaTepuaj, U3JaraéMblii Ha JIEKLUsX,
3aKpeIUIAeTCs, pacIIupsieTcss W JOMOJHSAETCS TMpU MOJATOTOBKE COOOIICHUH,
pedepaToB, BBINOJHEHUU TECTOBBIX paboT. CTeneHb OCBOCHMS KaXIOW TeMbI
oIpesieNseTcs penoaBaTeieM B X01e 00CYkKIEHUS OTBETOB CTY/IEHTOB.

CamocrositensHas pabora

CryneHt B mporecce OOy4deHHMS JOJDKEH HE TOJBKO OCBOUTH YUEOHYIO
nporpaMMmy, HO ¥ MPUOOPECTH HABBIKH CAMOCTOSTENILHON paboThel. CaMocTosTeNbHAS
paboTa CTYIEHTOB UTpaeT BAXHYIO POJb B BOCIIUTAHUH CO3HATEIHHOTO OTHOLICHUS
CaMUX CTYACHTOB K OBJIAJCHUIO TEOPETUYECKUMH M TPAKTUYECKUMH 3HAHHUSIMH,
OPUBUTAM WM TIPUBBIYKM K HANpaBICHHOMY HWHTEIJICKTYaJbHOMY TpPYAY.
CamocrosTenpHas paboTa IPOBOANUTCS € HENbI0 YIITYOJIeHNS 3HAHUH MO AUCIUITINHE.



Martepuain, 3aKOHCIIEKTUPOBAaHHBIA Ha JEKIHUSAX, HEOOXOIUMO PEryJIsIpHO AOIMOJIHAThH
CBCACHUAMU U3 JIUTCPATYPHBIX HCTOYHUKOB, IIPCACTABIICHHBIX B pa60qel71r1porpaMMe.
N3yuenue nureparypsl ClleyeT Ha4YMHATh C OCBOCHHUS COOTBETCTBYIOLIUX pa3leiioB
JUCHUITIIMHBI B y‘-IGGHI/IKaX, 3aTE€M O3HAKOMMHUTLCA C MOHOI‘pa(bI/IHMI/I UM CTaThbsIMHU I10
TOM TeMaTuKe, KOTOPYI HM3y4aeT CTYACHT, M IOCJIE€ 3TOro — C OpouIopamMu H
CTaThsIMH, COJEpKAllMMHM MaTepual, Nalollui yriayOJeHHOe MpeicTaBiIeHHEe O TeX
WM WHBIX acleKTax paccMaTpuBaeMoi mpoOnemsbl. [[ns pacmmpeHusi 3HAHHN 10
TUCIHUIUIMHE  CTYJEHTY HeoOXOIuMO  UCHOJb30BaTh VIHTepHEeT-pecypchl U
cHelraln3upoBaHHble 0a3bl JAHHBIX: MPOBOJAUTH MOUCK B PA3JIWYHBIX CHUCTEMax U
HUCIIOJIB30BaTh MaTcpHuaJibl CaﬁTOB, PCKOMCHIOBAHHBIX npenoaaBaTeiicM Ha
JICKIOUOHHBIX 3aHATUAX.

ITonroroBka k ceccuu

OCHOBHBIMU OPUEHTHPAMU MPU NOJATOTOBKE K IPOMEXKYTOUHOW aTTECTALIUU I10
JTUCIUIUIMHE SBJSIOTCS KOHCIEKT JICKIMIA U NepeyeHb peKOMEHIYEeMOM TUTepaTyphl.
[Ipu moAroToBKe K ceccuu CTYACHTY CleAyeT TaK OpraHu30BaTh yueOHYI0 paboTy,
yTOOBl TEpes MEepBbIM JHEM Hadalla CeCCMM ObUIM CIaHbl M 3allMIIEHBbl BCE
npakTuieckue padotel. OCHOBHOE B MOATOTOBKE K CECCHUU — ATO MOBTOPEHUE BCETO
MaTepHaia Kypca, HOKOTOpOMY HEOOXOIMMO MPONTH arTecTanuio. [Ipu moaroroske k
CeccHu cienyeT Bechb O00beM paboOThl paclpeiessiTh pPaBHOMEPHO 10 JTHSM,
OTBEJICHHBIM JUI IOJATOTOBKH, KOHTPOJIMPOBATH KAK/BIN JI€Hb BBITOIHEHHS PaOOTHI.

Memoouueckue pekomenoayuu ona odyuarouwuxca ¢ OB3 u uneanuoos
NnO 0C80EHUI0 OUCUUNTIUHDL

B AHO BO «MHctuTyT OM3HECA W HM3aiiHa» CO3JaHbl CTCIUATBHBIC YCIOBUS
JUIsL  TIOJy4YeHHsl BbIcIIEro oOpa3oBaHUs MO 0Opa30BaTEIbHBIM IPOTrPaMMaM
00yJaronuMucs ¢ OTPaHUYEHHBIMU BO3MOXXHOCTSMU 3710poBbs (OB3).

Jlis mepemenieHrss WHBATUAOB WM JUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMHU
3nopoBbss B AHO BO «UHCTHTYT OM3Heca W Au3aiiHa» CO3JaHbl CHEIHAbHBIC
yCIOBUSL sl OECHPENsTCTBEHHOTO JOCTyNa B Y4eOHbIE TOMEIICHUS H JpyTue
MOMEIIEHUS, a TakXKe WX NpeObIBaHHWS B YKa3aHHBIX IIOMEHICHHUSX C Y4ETOM
0COOCHHOCTEH TMCUXO(PU3UYECKOTO Pa3BUTHUS, HHAWBHUIYAJIbHBIX BO3MOXKHOCTEH U
COCTOSTHUS 3[JOPOBBS TAKUX 00Y4aIOIIHXCS.

[Ipu  momyueHun  oOpa3oBaHusg  oOydalmUMCA C  OTPaHHUYEHHBIMH
BO3MOXXHOCTSIMU  37I0POBbSI TP HEOOXOIMMOCTH MPENOCTaBISAIOTCA OecriaTHO
crienManbHble YUeOHMKH U ydeOHbIEe MOocoOMs, WHas yueOHas iuTeparypa. Taxoke
UMEETCS BO3MOXHOCTh MPEAOCTABICHUS] YCIYI ACCHUCTEHTa, OKa3bIBAIOIIETO
o0ydJamuMcss ¢ OTrpaHUYCHHBIMH BO3MOXKHOCTSMH 3J0POBbsI  HEOOXOAMMYIO
TEXHUYECKYI0O TOMOIlb, B TOM YHCI€ YCIYr  CYpPAOINEPEBOJYHKOB U
TU(IIOCYPIOTIEPEBOTIHUKOB.

[TomryueHne NOCTYMHOTO M Ka4eCTBEHHOI'O BBICHIETO OOpa30BaHUS JIMLAMHU C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH  3/I0pOBbS  OOECIEYEeHO IMyTeM CO3JaHHs B
MHCTUTYTE KOMIUIEKCa HEOOXOAMMBIX YCIOBUH OOyueHus JUis NaHHOW KaTeropuu
oOydaromuxcs. HMHupopMainus o0 CHeNHaTbHBIX — YCIOBUSX, CO3MaHHBIX IS
00yJaromUXCs ¢ OTPAaHUYCHHBIMUA BO3MOXKHOCTSIMH 3JI0POBBS, pa3MeIlleHa Ha caiiTe
uncruryta (https://obe.ru/sveden/ovz/#anchor_health).



https://obe.ru/sveden/ovz/#anchor_health

Jnst oOyuenus mHBauaoB u juil ¢ OB3, uMeommx HapyIIeHUS OMOPHO-
JBUTATEIFHOTO ammapara O0eCreYrBAIOTCS M COBEPIICHCTBYIOTCS MaTepHAIbHO-
TEXHUYECKHUE YCIOBHUS OECIPENsITCTBEHHOIO JOCTyma B Yy4eOHbIE TOMEIICHHS,
CTOJIOBYIO, TYaJICTHBIC, IPYTUe MOMEIICHUS, YCIOBUS MX MPEObIBaHUS B yKa3aHHBIX
MOMENICHUAX (HaJIM4ue MaHyCOB, MOPYYHEH, PACIIMPEHHBIX ABEPHBIX MPOEMOB U
Jp.).

Jlnst amantanuy K BOCIIPUSATHIO 00y4YaIOMMMHUC WHBANMHAaMH U jumnamu ¢ OB3
C HapyLIEHHBIM CIIyXOM CIIPaBOYHOTO, y4eOHOro Marepuasna, MpelyCMOTPEHHOIO
o0Opa3oBaTeNbHOIl MPOrpaMMOil 1O BHIOpAHHBIM HAMpPaBICHUSM IOATOTOBKH,
00ecTeunBaroTCs CIEAYIONNE YCIOBUS:

JUIsT  Jy4lied  OpUEHTAIlMKM B  ayJUTOPUHU, TPUMEHSIOTCS  CHUTHABI,
OTIOBEMIAIOIINE O HaYaJIe U KOHIIE 3aHATHS (CJIOBO «3BOHOK) MHIIIETCS Ha JIOCKE);

BHUMaHUE CI1a0O0CIBINIANIET0 00yUYaIOIErocs IPUBIICKACTCS MEIarOroM >KeCTOM
(Ha MIeyo KJIaAeTCs pyKa, OCYIIECTBISIETCS HEPE3KOEe MOXJIONBIBAHKE);

pasroBapuBas C OOydYaroIIMMCS, TeJaror CMOTPUT HAa HET0, TOBOPHUT SCHO,
KOPOTKHUMH MPeII0KEHUSIMH, 0O0ecreunBasi BO3MOKHOCTh UTEHUS 10 TyOam.

Komnencanuss 3aTpyaHEHH pedyeBOro M HMHTEJUIEKTYalbHOIO  Pa3BUTHS
cmabocnpimamux HHBAMHI0B U mui; ¢ OB3 npoBoauTes 3a cyer:

UCIIOJIb30BAHUS CXEM, JMarpaMM, PUCYHKOB, KOMIBIOTEPHBIX MPE3CHTALMMN ¢
TUNEPCChUTKAMU, KOMMEHTHPYIOIIUMH OTACTbHBIE KOMIIOHEHTHI H300PayKEeHUS;

pPETYISIPHOTO  TPUMEHEHUs yINpakHEHWHW Ha Tpadudeckoe BhIICICHUE
CYIIECTBEHHBIX MPU3HAKOB MIPEIMETOB U SIBICHUN;

o0ecrieyeHHUss BO3MOXKHOCTH JJIi  OOyYaromierocsi MOJYYUTh  aJpECHYIO
KOHCYJIbTAIIMIO TI0 AJIEKTPOHHON MOYTE 10 Mepe HEOOXOJUMOCTH.

Jns aganTauuu K BOCIPUATHIO MHBaIMAaMu U Juniamu ¢ OB3 ¢ HapylieHus MU
3peHus CIIPaBOYHOTr0, Y4eOHOTO, IPOCBETUTENHCKOIO MaTepHaa, IpeIyCMOTPEHHOTO
obOpazoBarenbHoil mporpammoit AHO BO «MuHcTHTyT OM3Heca u au3aiiHa» IO
BBIOpaHHOW CHEIUATBHOCTH, 00ECIIEYHBAIOTCS CIEAYIONINE YCIOBHS:

BeJICTCS aanTanus oQUIUaTbHOTO caiiTa B ceTd VIHTEpHET ¢ yuyeToM 0COOBIX
NOTpeOHOCTEH MHBATUAOB 10 3PEHUI0, 00ECIICUNBACTCS HATMYKE KPYITHOMPH(PTOBON
CIIpaBOYHON MH(OpPMAIIMU O paCIIMCAaHUH YICOHBIX 3aHATHIA,

B nauane yueOHOro roga o0yyaronirecss HECKOJIbKO pa3 MPOBOASATCS 1O 3/1aHUIO
AHO BO «MucTHTYT OW3HECca W au3aiiHa» IS 3allOMHHAHUS MECTOPACTIOIOKECHHS
KaOMHETOB, MOMEIIEHUH, KOTOPHIMU OHU OYAYT MOJIb30BAThHCS;

MIeIaror, ero co0eceJHUKU, MPUCYTCTBYIOIINE MPEACTABISIOTCS 00yIarOIIMCs,
KKIBIHA pa3 Ha3bIBACTCS TOT, K KOMY IeJaror oopariaercs;

JEUCTBUSI, )KECThI, IEPEMEILEHHUS M1e/1arora KOPOTKO U SICHO KOMMEHTUPYIOTCS;

neyaTHas MH(pOpMaIs IpeaoCTaBIseTCs KPYIHbIM pH(TOM (0T 18 IMyHKTOB),
TOTAJIbHO O03BYYMBAaeTcs; OOecleyuBaeTcsi HEOOXOAMMBINH YPOBEHb OCBEIIEHHOCTH
TTOMEIICHHIA;

MPEIOCTABIISAETCS BO3MOXKHOCTh UCIOJIb30BaTh KOMITBIOTEPHI BO BpEMsI 3aHATHIA
Y TIPaBO 3aIMCcU OOBSICHEHUS HA TUKTO(OH (I10 KEJTAaHUIO 00YJaroIIeTrocs).

dopma npoBeeHUs TEKyIEd U INPOMEXKYTOYHOM  aTrTeCTallUM  JUIs
obOyuaromuxcst ¢ OB3 omnpenensiercss mpemnojaBaTelieM B COOTBETCTBUU C y4EOHBIM
wianoM. Ilpu HeoOxomumoctn obOyuatomemycss ¢ OB3 ¢ ywerom ero
WHAWBUAYAIBHBIX MCUXO(PU3UIECKMX OCOOECHHOCTEH IaeTcss BO3MOXKHOCTH TMPOWUTH



IPOMEKYTOUHYIO aTTECTAllMI0 YCTHO, NHCbMEHHO Ha Oymare, MUCbMEHHO Ha
KOMITbIOTEpE, B (hOpME TECTUPOBAHUS U T.I1., TUOO MPETOCTABIIACTCS TOTMOJIHUTEIHEHOE
BpeMsI JIIsl IOJTOTOBKHU OTBETA.



ABTOHOMHAsI HEKOMMEpUecKasi OpraHu3alrs BbICIIEro 00pa3oBaHus
«MHCTUTYT BUBHECA Y TU3AWHA»

@DakynbTeT YIpaBiIeHUs OM3HECOM

DoH/1 OLIECHOYHBIX CPECTB

Tekyliero KOHTPOJISt U MPOMEKYTOUHOM aTTEeCTAllMN
M0 TUCIUTUTHHE (MOTYIIIO)

b1.0.02.03 MOJAEJIUPOBAHUE CUCTEM

J1s HanpaBJieHUs MOATOTOBKH:
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Koa v HanmMeHoBaHue

NHauKaTopsl 10CTHKEHUS

PesynbTaTsl 00yyeHHs

KOMIIETeHIINH KOMIIETeHIINH
YK-1 YK-1.2. Ucionb3yer 3HAeT: CUCTEMHBIN ITOAXO0/ IS
Crocoben CCTEMHBII MOAXO0M IS [pEIICHUS TTOCTABICHHBIX 3a]1a4

OCYILIECTBIIATH TIOUCK,
KPUTUYECKHUI aHaU3 U
CHHTE3 HH(pOpMaINH,
MPUMEHSITh CUCTEMHBIN
[TOAXOJ AJIsl PEeIIEHUs
[MOCTaBJICHHBIX 3a7a4

[PCHICHUSA ITOCTABJICHHBIX 3aaa4

'YMmeeT: npUMEHSTh CUCTEMHBII
[TOAXO/ 1JIs1 PEILICHUS
[MOCTaBJICHHBIX 3a/1a4

Baianeer: HaBBIKOM IPUMEHEHUS
CUCTEMHOTO MOAX0a ISl PELICHUS
[TOCTaBJIEHHBIX 3a/1a4

OIIK-1

Crioco0eH MpoBOIUTH
MOJICIIMPOBAHUE, aHATTN3
1 COBEPILICHCTBOBAHHE
OU3HEC-TIPOIIECCOB U
MH)OpPMAIIMOHHO-
TEXHOJOTUYECKON
MHDPACTPYKTYPBI
MPEIIPUSATHS B
MHTEpEeCcax TOCTUKEHUS
€ro CTPaTEeruYecKIx
ey ¢
MCTIOIh30BAHUEM
COBPEMEHHBIX METOJIOB
1 TIPOTPaMMHOTO
MHCTPYMEHTapus;

OIIK-1.1.

3HAET UHCTPYMEHTHI U METO/IbI
MOJIETTUPOBAHUS
OU3HEC-TIPOLIECCOB U aHaJIM3a

N T-undpactpyKTypsI;

3HaeT: ECTECTBEHHOHAYYHBIE U
OOILEHHKCHEPHBIE TIOHSTHS,
pUMEHsSIEMbIE B PO ECCHOHATBHON
e TeTbHOCTH, OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX TUCIUIUIAH
YMmeer: IpUMEHATH
ECTECTBCHHOHAYYHBIC 1
OOIIEMHXCHEPHBIC 3HAHUS B
podhecCHOHATLHON IESTENbHOCTH,
CHCTEeMAaTH3UPOBaTh U
QHATM3UPOBATh UH(POPMAIIHIO,
[OJTYYIECHHYIO C TIOMOIIBIO
OOILIEMHKEHEPHBIX 3HAHUH U
OCHOBHBIX 3aKOHOB
€CTECTBCHHOHAYYHBIX TUCIHIUIAH
Biageer: HaBbIKaMU
TEOPETUIECKOTO U
PKCIIEPUMEHTAIBHOTO HCCIICAOBAHMUS
00BEKTOB PO ECCUOHATHEHON

NICATCIIBHOCTH

TunoBble OlleHOYHBbIE CPEACTBA, HEOOXOAMMBIE 1JIsl OLEHKH IIAaHUPYeMbIX
pe3yJIbTATOB 00Y4YeHHUs 10 JUCHUIIMHE (MOYJII0):

TEKYIIWI KOHTPOJIb IO YYEBHOW JUCIHUATIIAHE (MOIY.JTIO)

Tect niist koHTpoJsi chopmupoBanHoctu «OITK-1.1»

Bormpoc Nel . AnekBaTHOCTh MOJIENN 3aBUCHUT OT:

Bapuanmbl omeenoes.

1.
2.
3.
4.

IIPOBEACHHBIX PACUETOB
LIEJIN MOJEITUPOBAHMS U IPUHSTHIX KPUTEPUEB
MHTEPIPETAlUU Pe3yJIbTaTa MOJAECIUPOBAHUS
TOYKHU 3pEHUs pazpaboTyrKa

Bomnpoc Ne2 . Uto Takoe MoenupoBanue?

Bapuanmbl omeemaoe.

1. oCHOBHOI METO]I OIICHOK, HCTIOJb3yEeMbIX B SKOHOMHKE

2.

3.
4.

OCHOBHO METOJ1 MCCIIEZIOBAHUSI BO BCeX 00JIacTsIX 3HAHUH, HCIIOJIb3YyEMbIH B pa3IMUHbIX chepax
NEeATEIbHOCTH
HaIlMCaHU€E YpPaBHEHUH, MIOJIyYEHHUE PE3YIbTaTa PEIICHUS
aBTOMATHUYECKasl CHCTEMA

Bompoc Ne3 . MonenupoBanue H30MpaTeIbHOTO MpoIecca UCTIONB3YETCS IS ...

Bapuanmbl omeemaoe.



COCTaBIICHUS 3JIEKTOPAIBHOTO MPOTHO32a TI0 BBIOOpaM
KOPPEKIMH N30UPATEILHOTO 3aKOHOAATEILCTBA
MoJICUeTa roJI0CcoB U30HpaTeneil Ha BHIOOpax

4. ananu3a pe3ysIbTaTOB BEHIOOPOB

wn e

Bonpoc Ne4 . KoMiiproTepHOE MOIETMPOBAHUE B IIOJUTHUECKON HAYKEe aKTUBHO UCIOJb3YIOT IpU
UCCIIE0OBAHNH ...

Bapuanmbl omeenoes.

1. CI0XXHBIX MACIITAOHBIX CUCTEM C OOJIBIIMM 00BEMOM KOJIMYECTBEHHBIX [TIOKa3aTelIeH
2. JeSATSIBHOCTH MOJIMTHYCCKUX JTUICPOB B KOHKPETHBIX CUTYAIIHASIX

3. MMHDKEBBIX ¥ PEMYTAIMOHHBIX XapaKTEPUCTHK CYObEKTOB MOJUTUKU

4. mpeaBBIOOPHBIX MPOTPAMM KaHAUAATOB U MAPTHI

Bompoc Ne5 . MozaenupoBaHue sIBIII€TCS CTOXaCTUYECKUM, €CIIH

Bapuanmbl omeemaoe.

1. BxoaHble XapaKTepUCTUKH BHIOPAHBI TPOCKTUPOBIIUKOM CITyYaliHBIM 00pa3oM
2. TIpH OIIpECIICHUH MTOBEJICHHS CUCTEMBI, BBIXOJHBIX XaPaKTEPUCTUK YUUTHIBAIOTCS CIIydaiiHbIe (PaKTOPHI
3. Ipu mocTpoeHUH MOJEITN HCIIOIB3YIOTCS KOHEYHO-Pa3HOCTHBIE CXEMBI

KpnTepnn OIICHKH BBITIOJTHCHUA 3aJaHUsA

OrneHKa Kputepun onenuBanus

Heynosnersoputensno | ot 0% mo 30% npaBuiIbHBIX OTBETOB M3 OOIIEr0 YMCIIa TECTOBBIX 3aIaHHI

VY 10BIETBOPUTETEHO ot 31% no 50% mpaBHIIBHBIX OTBETOB M3 OOIIETO YKCIIa TECTOBBIX 3aaHUI
Xopor1io oT 51% no 80% mpaBHIIBHBIX OTBETOB M3 OOIIETO YKCIIa TECTOBBIX 3aaHU
OTian4yHO ot 81% no 100% mpaBUIBLHBIX OTBETOB U3 OOIIIETO YMCIIa TECTOBBIX 3aaHHI

KontpoJsbHas padora 1t KoHTPOJsi chopmupoBanHocTu «OITK-1.1»
CamocrosrenbHas padoTa Ne3.
Bapuanr 1.

3amaua 1. Tunmel matemaTudeckux wMojened (CTpyKTypHbie H  (YHKIHOHAJIbHBIC, CTAaIlMOHAPHBIC,
ABOJTIIOIIMOHHBIE U T. 11.). JlaTh nmpuMepsl. 3amaya 2. HauanpHO-rpaHUYHBIC YCIOBHS MAaTEMaTHIECKON MOICIIH
nporuecca. 3agada 3. [locTpouTh MaTeMaTHYeCKy0 MOJENb U MPOU3BECTH PAcCUeThl YKa3aHHBIX MapaMeTpOB.
[IpoToH u a - yacTuia, ABUTAsICh C OAUHAKOBOW CKOPOCTHIO, BIETAIOT B IUIOCKUM KOHJIEHCATOP MapalieabHO
mIacTuHaM. Bo CKONIBKO pa3 OTKJIOHEHHWE IMPOTOHA MOJIET KOHJEHcaTopa OyJeT OOMbIle OTKJIOHEHHS a -
yacTulpl. 3anaya 4. MaremMaTuyecKMM MOJICIIMPOBAaHUE ONpeAeanTh nepuol T CBOOOTHBIX KosieOaHU
JIBYXPECCOPHOI0 BaroHa Kaxkaast U3 peccop Mporudaercs Ha 5 cM.

Bapuanr 2.

3amaga 1. Knaccuueckas mojnenp BomHOBBIX mporeccoB. (Komebanus crpynbl. 3amaua Komm). 3amaga 2.
Teopembl SKBHBAJIGHTHOCTH M COOTBETCTBHSI, MCIIOJIb3yEMble MPU YUCICHHON peaau3aluud MaTeMaTH4ecKO
MOJICJIM BOJIHOBOTO JBIKEHUs cpeabl. 3amada 3. Iloctpouts Mozenb. Temo Becom 10 kr komebiercs mon
JecTBUEM yNpyrol cuisl paBHOM 20 Kr, Opu CMemIeHHMH B | M, NpUYEM CONPOTHUBIIEHUE CPEIbI
MPONOPIMOHATIEHO cKOopocTH. Haiith 3akoH koneOaHMs, eciu Teny Obulo coolmieHa HavanmbHast v0=5 Mm/c u
nocie 3-4 xkojebaHuil amrmumutyna ymensinmiack B 10 pa3. 3agaua 4. [loctpouts Mozaens. CamonieT HAYMHAET
MUKUpOBaTh 0€3 HayalbHON BepTUKaNbHOW ckopocTu. Cuja CONPOTUBICHMSI BO3JAyXa MPONOPLHUOHAIBHA
KBaJipaTy CKOpocTU. HaillTu 3aBUCUMOCTh MEXIYy BEPTUKAIbHON CKOPOCTHIO B IAHHBI MOMEHT, MPOWICHHBIM
MyTeM U MaKCUMaJIbHON CKOPOCTHIO MTUKUPOBAHUS.

Bapuant 3.

3amaua 1. XapakTepuUCTHKH M YCJIOBUS Ha XapaKTEPUCTHKAX ypPaBHEHHUS JABIKEHHS ra3a (MHHUIMAPYEMOTO
JBIDKEeHUEM nopirHs). 3agada 2. [lonstue matematudeckoi moaenu. O01mas cxema MPUMEHEHHSI MAaTEMaTUKH
(mpuBectn mpumep). 3amada 3. MccnemoBarh MOAENBHBIM TOIXOJIOM JBIWKEHHE. [lomBomaHas joaka, He
HMMEBIIIas X0/1a, IMOJYyYHUB HEOOJBITYI0 OTPHUIATEIBHYIO TIaBy4YeCcTh P, morpykaercs Ha riyOWMHY, JBUTAsCh
nocrynarenbHo. COnpoTHBIEHHE BOJBI IIPU 3TOM MOXKHO INPHUHATH MPONOPLUOHAIBHBIM IIEPBOH CTENEHU



CKOpOCTH morpyxeHuss u paBHbIM k s U, rae k- ko3(pUUIUEHT NpoNOpLUOHANBHOCTH, S- IIJIOLIAJb
TOPU30HTAJIBHOM TPOEKIMH JIOAKH, U —CKOpOCTh mHorpyxeHus. Macca nogku M. Onpenenutbs CKOpOCTh
norpyxenus. 3agava 4. JlaTb anropuTM 4YMCIEHHOIO pacdyeTa MOJAEIM PEAJbHOro rasa. 32 KI KHCIopona
HaxoauTcs npu temneparype t=27° C u nasienuu p = 107 H. Haiftu M o0bem rasza, cuurasi, 4TO KUCIOPOJ
IIPU JAHHBIX YCIIOBHSX BEIET ce0s KaK peasIbHbIN Ias3.

KpnTepnn OIICHKH BBINIOJTHCHUA 3aJaHUSA

OrneHka Kputepuu oniennBanus

OOyuvaromuiicss He 3HAET OOJBIIECH YaCTH OCHOBHOTO COZICPKAHUS BRIHOCHMBIX Ha
KOHTPOJIBHYIO pa0OTy BOIIPOCOB JUCIUTIIINHBI, TOMYCKAeT TPyObIe OMUOKHU B
(dbopMyIHpPOBKaX OCHOBHBIX MOHSATHI M HE YMEET UCIIOJIb30BaTh IMOTyUYCHHBIC
3HAHUS MPH PEIICHUH TUITOBBIX MPAKTHYECKUX 3324

HeynosnerBopurenbHo

OOyuaromuiicst moka3piBaeT (hparMeHTapHBIN, Pa3PO3HEHHBIN XapaKTep 3HAHHM,
HEJIOCTAaTOYHO MPABHIIBHO (OPMYITUPYET OA30BbIC MOHATHS, TOMYCKACT OITUOKU B
Y IOBIETBOPUTENBHO | PELICHUH MPAKTUYECKUX 3a/1ad, [IPH 3TOM BJIaJIe€T OCHOBHBIMU MOHATUSMU TEM,
BBIHOCHMBIX Ha KOHTPOJIbHYIO paboTy, HEOOXOAMMBIMHU JJIsl TaTbHEUIIIETO
oOyueHus

OOyuaromuiicst TBEpA0 3HACT MaTepuall, FPAMOTHO H IO CYLIECTBY M3JIaraeT ero,
YMEET IPUMEHSTH I1OY4EHHbIE 3HaHUsI Ha IPAKTHUKE, HO JIOIYCKAET B OTBETE WU B
pELIEHNN 3a/1a4 HEKOTOPbIE HETOUHOCTH, KOTOPBIE MOKET YCTPAHUTD C IOMOIIIBIO
JOMOJTHUTEIBHBIX BOIIPOCOB MPENOAaBaTENs

Xopouo

OOyuaronuiicsi MOKa3bIBaeT BCECTOPOHHHE, CUCTEMAaTU3UPOBAaHHBIE, TITYOOKHE
OtinyHO 3HaHUS BOIIPOCOB KOHTPOJIBHON pabOThl M YMEHHE YBEPEHHO MPUMEHSAThH UX Ha
[IPaKTHUKE IPH PELICHUU KOHKPETHBIX 3a1a4

KonTpoabHasi padora 1jisi KOHTPo.IsA copmupoBanHoctu «YK-1.2»
CamocrositenpHas padbota N4,
Bapuanr .1

3anaga 1. OcHOBHBIE TpeOOBaHUS U JIEMEHTHI MOJIEJICH PEaIbHBIX MPOIIECCOB.

3amaua 2. MareMaTtuueckue MOJENH, BbIpAXKAIOUIUECs OCHOBHBIMM YpPAaBHEHUSMH MAaTEMAaTHUYECKOU
dbyHKuMH (ypaBHEHUS KOJeOaHUs CTPYHBI, TEIUIONPOBOIHOCTH, Jlaraca).

3agayva 3. Iloctpouth MoOzENb M AaTh aJTOPUTM pacueTa. IJIEKTPOH YCKOPEHHON Pa3HOCTHIO MOTEHIIMATIOB
n= 6kB, BieraeT B OAHOPOJHOE MarHuTHOE mnoje noj ymioMm 30° K HampaBiaeHUro nojsa. Mugykuus
MarauTHoro noist B=1,310 2Tn. Haiitu: 1) pannyc BUTKa ciupany, 2) marcuupany.

3amaga 4. Iloctpouts Mozmens. YacTuia maccodl T, Hecylllas OTpULIATENbHBIA 3apsi €, BCTyNAaeT B
OJTHOPOIHOE MarHUTHOE ToJIe HanpsoKeHHOCThI0 H co ckopocThio D 0 meprieHAnKynsipHO K HAITPaBIICHUIO,
H mons. Onpenenuts TpaekTOpHIo aanbHeiinero apmwkeHus yactuisl (F = (v X H).

Bapuanr 2.

3amaua 1. IlocTtaHoBka 3amauyu ¢ HaYaJbHBIMH JIaHHBIMHA (MaTeMaTHYecKash MOJENb MPEACTaBICHA
mudepeHIaTbHBIM YPaBHEHUEM B YACTHBIX TPOU3BOJAHBIX BTOPOTO MOPSIIKA).

3agayva 2. [TocTponTh MaTEMAaTHYECKYIO MOJENb U MPOU3BECTH pacyeThl YKa3aHHbIX napameTpoB. [IpoToH u a -
YacTHUILIa, IBUTAsICh COAMHAKOBOW CKOPOCTHIO, BJIETAIOT B TUIOCKUN KOHJEHCATOp MapajlielbHO IutacTuHaMm. Bo
CKOJIBKO pa3 OTKJIOHEHHE MTPOTOHA MOJIET KOHAeHcaTopa OyneT 00JbIlle OTKIOHEHHS a - YaCTHUIIBL.

3anaua 3.

CmonenupoBaTh Ha OCHOBE MpPHHIMIA BO3MOXKHBIX MepemenieHuil mnponecc. ['py3 Q noaHumaercs ¢
MOMOIIBIO JOMKpAaTa, KOTOPBIA MPUBOAMUTCSA B JBUXKEHHE pPYKOITKOM OA=6cMm. K KOHIy pPYKOSITKH,
NEPIEeHIUKYJIAPHO K HeH, mpuioxeHa cuna P=16kr. Onpenenuts BenuuuHy rpy3a Q eciau Iiar BUHTA
nomkpara h=12mm. 3amaua 4. IIpoueccsl OBWXXKEHUs Tena, Mojenupyemsble 3anaueid Komm (ciywaii-cuna
(byHKLIHS CKOPOCTH).

Bapwuanr 3.

3amaga 1. [poreccyl AMHAMHUKYU JBMKEHUS Teja, MoJenupyemble 3amaueit Komm (cnydaii-cuna GyHKIUsS oT



BPEMECHH).

3amaua 2. XapakTepuCTUKU MaTeMaTHIECKON Mo ienu, BeipaxxeHHo# JIYUII BToporo mopsika.

3amaga 3. IlocTpouTh MOAETb KOJIEOATENHLHOTO ABMXKCHHMS TOYKM MAcChl M, HaXOMSIIEHCS IMOA ACHCTBHEM
BOCCTaHaBJIMBaIONIeHca cuiabl F=-CX u mocTosHHOW cuiabl Fo. B HayampHeii moment t=0, Xo0=0, c-
kod(purmeHT xecTKocTu. HaiiTu ypaBHEHHE IBIKCHHS TOUKH, a TAK)KE MTEPUOJT KOJIeOaHUH.

3amaua 4. Ha ocHOBe MOJeNM peuIuTh MEPBYI0 OCHOBHYIO 3a/lady JAMHAMUKH MOOCTPUB MOJAEINb J[BHkeHMe
MaTepUaIbHOM TOYKHM Maccoi 2 T BBIpakaeTcs ypaBHEHUsMU X = c0s3/2?t (cm), y = 3sin( (?/2)t ) (cm).
OnpenenuTth CHITy JEWCTBYIOLIYIO HA MATEPUATIbHYIO TOUKY.

KpnTepnn OI€HKH BBINNOJIHCHUSA 3aJaHUA

Onenka Kpurepun oniennBanus

OOyuaromuiicst He 3HaeT OOJIBIIICH YaCTH OCHOBHOT'O COJICPYKAaHUS BHIHOCUMBIX Ha
KOHTPOJIBHYIO pa0OTy BOIIPOCOB JUCIUTIINHBI, TOMYCKAET TPyObIe OMNUOKY B
(hOopMyIHPOBKaX OCHOBHBIX MOHATHI U HE YMEET UCIOIh30BaTh MOTYICHHBIE
SHAHUA IPpU pCIICHUN TUIIOBLIX MMPAKTUYCCKUX 3aa4d

HeynosnersopurensHo

OOyuaromuiicst moka3piBaeT (hparMeHTapHBIN, Pa3PO3HEHHBIN XapaKTep 3HAHHM,
HEJIOCTAaTOYHO MPABHIBHO (OPMYITUPYET 0a30BbIC MOHATHS, TOMTYCKACT OITUOKU B
YI[OB.HGTBOPI/ITGJIBHO PCHICHUHU IMPAKTHUYCCKUX 3a/1a4, IIPpU 3TOM BJIAACCT OCHOBHBIMU MMOHATUSAMU TCM,
BBIHOCHMBIX Ha KOHTPOJIbHYIO paboTy, HEOOXOAMMBIMHU JJIsl TaIbHEUIIETO
oOyueHus

OOyuaromuiicss TBEpA0 3HACT MaTepuall, FPAMOTHO H IO CYLIECTBY M3JIaraeT ero,
YMEET IPUMEHSTH I1OY4EHHbIE 3HAaHUsI Ha IPAKTHUKE, HO IOIYCKAET B OTBETE WU B
pELIeHNH 33]a4 HEKOTOPbIE HETOUHOCTH, KOTOPBIE MOXKET YCTPAHUTh C TOMOILBIO
JOMOJTHUTEIBHBIX BOIIPOCOB MPENOAaBaTENs

Xoporio

OOyuaromuiicsi MOKa3bIBaeT BCECTOPOHHHE, CUCTEMAaTU3UPOBAaHHBIE, TITYOOKHE
OtinyHO 3HAHUS BOIIPOCOB KOHTPOJIBHOM pabOThl U YMEHUE YBEPEHHO MPUMEHSThH UX Ha
MIPAKTHUKE MPU PEIICHUU KOHKPETHBIX 3a/1a4

KontpoJsbHas padora 1t KoHTPOJsi chopmupoBanHocTu «OITK-1.1»
CamocrosrenbHas padota Nel.
Bapuanr 1.

3anmaga 1. O6mue TpeboBaHUs K MOJCTUPOBAHUIO TPOIECCOB (MIPUPOTHOTO, TEXHOTEHHOTO U aHTPOTIOTCHHOTO
XapaxkTepa).

3amaua 2. OCHOBHBIC TPEOOBAHUS K MATEMATHYECKON MOJIETTH CUCTEMBI.

3amaua 3. Pa3zpabGortats Mopaenp aBmxeHus. Kopabmbp maccel 107 Kr ABMXKETCS €O CKOpocThio 16 wm/c.
ComnpoTuBieHre BOJbI IPOMOPLHUOHATIBHO KBAApPaTy CKOpOCTH kopabist u paBHa 3105 H mpu ckopoctu 1 m/c.
Kakoe paccrosiHue mpoiaer Kopaldiib, MpekAe YeM CKOPOCTh €ro CTaHeT paBHOM 4 m/c. 3a Kakoe Bpems
KOpalJib IPOMUJIET 3TO PACCTOSHUE.

3amaua 4. Iloctpouth MaTemaTuueckyro Moxenb. Ompenenuts mnepuon T cBOOOIHBIX —KoeOaHHN
JIBYXPECCOPHOI0 BaroHa Kaxkaasi U3 peccop Mporudaercst Ha 5 cM.

Bapuanrt 2.

3agayva 1. YcioBHs KOPPEKTHOCTH MAaTeMaTUYECKOM MOJIENIA UCCIIEIYEMOTo poIiecca.

3anaya 2. Meros NOCTPOEHUSI MAaTEMaTHUECKON MOJIEIH IBUKEHUE TBEPOTO TENA.

3amaua 3. Ilpu HEOOJBIIUX CKOPOCTSAX COMPOTHUBIICHHE IBIKCHUIO IOE€3/1a OMPEIEISIETCS SMITUPHICCKOM
dopmynoit R=(2,5+0,05V)Q, rae Q - Bec moe3na B TOHHAX, V-CKOpocTh B M/c. [locTpoiiTe MaTreMaTHUECKYIO
MoJielIb U ONpenenuTe, yepe3 ckoibko BpeMeHH (T) M Ha KakoM pacCTOSHUM S PYIAHUUYHBIM moe3n (Ha
TOPU30HTAILHOM PAcCTOSIHUM) MprodperaeT ckopocth V=12 km/4, ecnmu Q=40 T, a cuna taru snexrpososa 200
KT.

3anaua 4. [Toctpouts MaTeMaTu4eckyroMozaesb. Teno Becom 10 kr koneGiercs mo JecTBUEM YIIPYTOd CHITBI
paBHO# 20 Kr, Ipy CMEIICHWH B 1 M, MpUYEM CONPOTHUBIIEHUE CPEIbl MPOMOPIHMOHAIBHO CKOpOCTH. Haiitn
3aKOH KoJieOaHMs, €clid Tely ObUIO CoOOIleHa HadalbHas v=5 M/C W mocie 3-X KoJeOaHWil aMIUIUTynaa



ymenbuiach B 10 pas.

Bapwuanr 3.

3amaua 1. OCHOBHBIE MPUHIUIBI MATEMAaTUYECKOTO0 MOJEIHPOBAHUS MPOIECCOB B €CTECTBO3ZHAHUU (aKCUOMBI,
MIOHSTHSA, JOMYIIICHUS, 3aKOHBI ).

3anaua 2. PaGoune runoressl. [IpuMep MmaTeMaTHUeCKOM MOIEINH.

3amaua 3. IloctpouTh MOIENH KOJEOATEIHHOTO IBMIKEHUS TOYKM MAcChl M, HAXOMSIICHCS IMOA JCHCTBUEM
BOCCTaHaBJIMBaroniercsa cuiabl F=-cx m mocrosnHoi cuibl FO. B navaneHbii MomeHT t=0, x0=0, x = 0, c-
kod(purmeHT xecTkocTH. HaiiTi ypaBHEHNE ABMKEHUS TOYKH, a TAK)KE IMEPUOJI KoJieOaHU

3amaya 4.

[TocTpouTh MaTeMaTHYECKyH0 MOJIETh TOJIETa CHapsda M HAWTH JAIBHOCTH TOJIETA, €CIU PaIuyC KPUBU3HBI
TPAcKTOPHUU B BBICLIEN €€ TOUKU P =16 KM, a yrosl HakJIOHa CTBOJIA OPYJUs K TOPU30HTY a=30°.
ConpoTHBICHHEM BO3/yXa IPEHEOPEYb.

KpnTepml OI€CHKH BBINNOJIHCHUSA 3aJaHUA

Onenka Kpurepun oniennBanus

OOyuaromuiicst He 3HaeT OOJIBIIICH YaCTH OCHOBHOT'O COJICPYKAaHUS BHIHOCUMBIX Ha
KOHTPOJIBHYIO pa0OTy BOIIPOCOB JUCIUTIIINHBI, TOMYCKAeT TpyObIe OMNUOKH B
(hOopMyIMPOBKaX OCHOBHBIX MOHATHI U HE YMEET UCIOIb30BaTh MOTYICHHBIE
SHAHUA NIPpU pCIICHUN TUIIOBBIX MMPAKTUYCCKUX 3aa4d

HeynosnersopurensHo

OOyuaromuiicst moka3piBaeT (hparMeHTapHBIN, Pa3PO3HEHHBIN XapaKTep 3HAHHM,
HE/I0CTaTOYHO MPAaBMWIILHO (hOpMYyIUpyeT 6a30BbIe OHATHS, JOMYCKAET OMNUOKH B
VY 10BIETBOPUTENBHO | PELICHUU MPAKTUYECKUX 3a]a4, IIPU 3TOM BJIaJI€€T OCHOBHBIMU MOHSATHIMHU TEM,
BBIHOCHMBIX Ha KOHTPOJIbHYIO paboTy, HEOOXOAMMBIMHU JJIsl TaIbHEUIIETO
oOy4eHus

OOyuaromuiicst TBEpA0 3HACT MaTepuall, FPaMOTHO H IO CYLIECTBY M3JIaraeT ero,
yMeeT IPUMEHSTh NOJIY4YEHHbIE 3HAHMsI Ha IPAKTHKE, HO AOIYCKAeT B OTBETE UJIHU B
peLIeHNH 33]a4 HEKOTOPbIE HETOUHOCTH, KOTOPBIE MOXKET YCTPAHUTh C TOMOILBIO
JONOJTHUTEIBHBIX BOIIPOCOB MPENOAaBaTENs

Xoporio

OOyuaromuiics MOKa3bIBa€T BCECTOPOHHHUE, CUCTEMATU3UPOBAaHHbBIE, [NTyOOKHE
OTtinyHO 3HAHUS BOIIPOCOB KOHTPOJIBHOM pabOThl U YMEHUE YBEPEHHO MPUMEHSThH UX Ha
MPaKTUKE NPU PEIICHUH KOHKPETHBIX 3a]a4

Tect nist KoHTpOJIs1 chopmMupoBanHocTH «YK-1.2»
Bomnpoc Nel .
Ip+4

Janbl QyHKIMM cpoca g = — 1 U IpemokeHuss s=2p+1 ,rae p — neHa roBapa. Torna paBHOBECHBIN
o+

00BEM paBeH...

Bapuanmuer omeemos:
1.1
2. 3
3.-1
4. -3/2
5. 3/2
Bomnpoc No2 .
Jansl pyHKIIMU cipoca g = ::P—_i‘l U IPEJIOKEHUsT 5= p—3 , I/ p — lIeHa ToBapa. Toraa paBHOBECHBIN
ip—
00BEM paBeH ...



Bapuanmer omeemos:
1.-5
2.-3/2
3. 2
4. 5
5. 1
Bompoc Ne3 .
Jansl pyHKIIMU cipoca g = jl,—:_{. U IPEeIOKEHUsT s =2p—3 , Te p — LleHa ToBapa. Toraa paBHOBECHBIN
00BEM paBeH ... ’
Bapuanmer omeemos:
1.-2
2. 2
3.1
4. -5/4
5. 5/4
Bormpoc N4 .
OyHKIUA 34(t) = F—4r-1 BBIpakacT 00’beM IPOU3BEICHHON MPOYKIINH 32 BpeMsi ¢ . B MOMEHT BpeMeHH

f,=2 NPOMU3BOJMUTEIILHOCTh TPY/a PaBHA. ..

Bapuanumur omeemos:
1.8
2. -1
3. 12
4. 6
5. 3
Bompoc Ne5 .
Kiaccuueckuii moaxo1 B MOI€IMPOBaHUU

Bapuanmbl omeemaoe.

1. PaccmaTpuBaeT cCUCTeMY IIyTeM Iepexo/ia OT YaCTHOTO K 00IIEMY, CHHTE3UPYET CUCTEMY ITyTEeM CITHSTHHS
€e KOMITIOHEHT, pa3pabaThiBaeMbIX pa3/IeIbHO

Cucrema nuckpeTHa

CucreMa COCTOUT U3 IIEJIOro 00bEeKTa

4. PaccMmarpuBaeT OJHY BaXHYIO KOMIIOHCHTY

LN

KpnTepnn OIICHKH BBITIOJTHCHUA 3aJaHUsA

OrneHKa Kputepuu onenuBanus

Heynosnersoputensno | ot 0% mo 30% npaBuiIbHBIX OTBETOB M3 OOIIEr0 YMCIIa TECTOBBIX 3aIaHHUI

VY 10BIETBOPUTETEHO oT 31% no 50% mpaBHIIBHBIX OTBETOB M3 OOIIETO YKCIIa TECTOBBIX 3aaHUN
Xopor1io oT 51% no 80% mpaBHIIBHBIX OTBETOB M3 OOIIETO YKCIIa TECTOBBIX 3aaHU
OTian4yHO ot 81% no 100% mpaBUIBHBIX OTBETOB U3 OOIIETO YKCIIa TECTOBBIX 3aaHHI

KontpoJsbHas padora 11t KOHTPoJIsi chopmupoBanHocTH «YK-1.2»



Kontponbras padota
Bapuanr 1.

3amaua 1. Maremaruueckoe MOJEIMPOBAHUE BOJHBI Pa3rpy3KU B IJIACTUYECKON cpejne (yaap Mo CTEpKHIO).
3amaua 2. Mozenb MaTeMaTudeckas BaloOBOro JBIKeHUs (kimaccuyeckas). @opmyna Jlanambepa. Ousnueckas
HMHTEpIpeTalus.

3amaua 3. MoJenbHBIM MOJIXO0IOM OINpPEACTUTh Mepruoa 1T CBOOOAHBIX KOJIEOAaHWW JABYXPECCOPHOTO BaroHa
KaXKJasi i3 peccop MporudaeTcst Ha 5 cM.

3amaua 4. IIpu HEOOIBIIMX CKOPOCTSX COMPOTHBICHUE IBIIKCHUIO TMOE37a OMPEAEICTCS dMIUPHUIECCKOM
dbopmynoi R=(2,5+0,05V)Q, rae Q - Bec moe3na B ToHHAX, V-CKOpocTh B M/C. [TocTpoiiTe MaTeMaTHYECKYIO
MOJIeTIb U OlpeaenuTe, yepe3 ckoiibko BpemeHu (T) u Ha KakoMm paccTosHUM S PYAHHYHBIN moe3n (Ha

TOPU30HTAILHOM PAacCTOSHUM) MpHoOpeTaeT ckopocth V=12 kmM/4, ecnmu Q=40 T, a cuiia TATU SJIEKTPOBO3a
200 xr.

Bapuanr 2.

3amaua 1. Meroa XapakTEpUCTHK B YMCICHHOW peaau3alli MOJCIIM PAacIpOCTPAHECHHS BOJH B Tase.
3anaga 2. O01iee pemieHne MaTeMaTUYeCKO MOIETT BOJTHOBOTO IBHXKEeHMs. MeTon Dypbe.

3amaua 3. [Toctpouts moaenb. Teno Becom 10 Kr konebyeTcs Mo AeWCTBUEM YIIPYrou Cuuibl paBHOU 20 Kr,
MIpU cMeUIeHUH B 1 M, MprUYeM CONMpOTHUBIIEHUE CPEIbl TPOMOPLUOHAIBHO ckopocTy. HailTu 3akoH konebaHus,
eciu Teny ObuTo coobmieHa HadanbHas v0=5 m/c u mocne 3-4 KonebaHuil aMIuMTyna yMeHbInmiack B 10 pas.
3amaua 4. [locTpouTh MaTeMaTHUECKYIO MOJENTb 00BEKTa U OMPEACTUTh YCKOopeHHe ocHu katka A. Karox A
BecoM Q, ckaThiBaeTCsi 0€3 CKOJIbKEHUS 10 HAKIOHHOW TUIOCKOCTH BHU3, MOJHUMAs TIpH 3ToM Tpy3 C Becom
P. brnok B Bpamaercs Bokpyr HemomaBmkHOW ocu O. Katok A, 6mok B- omHOpOIHBIE KPYTJbIE JUCKU
OJIMHAKOBOTO BECa U pajnyca.

KpnTepnn OIICHKH BBITIOJTHCHUA 3aJaHUsA

OrneHka Kpurepuu oniennBanus

OOyuaromuiicst He 3HaeT OOJbIIEH YaCcTH OCHOBHOTO COJIEPKaHHSI BBIHOCHMBIX Ha
KOHTPOJIbHYIO Pa0OTy BOIPOCOB AUCIUILIMHBI, IOIyCKaeT rpyOble OUIMOKY B
(bopMyIHpOBKaX OCHOBHBIX MOHATHI U HE YMEET UCIIOJIb30BaTh MOITyUYCHHBIC
3HAHMA IPH PEIICHNH TUTIOBBIX MPAKTUYECKHX 3a/1a4

HeynosnersopurensHo

OOyuaromuiicst TOKa3bIBaeT (hparMeHTAPHBIHN, pa3pO3HEHHBIN XapakTep 3HAHHH,
HE/I0CTaTOYHO MPAaBMWIIBHO (hOpMYyIUpyeT 6a30BbIe OHATHUS, JOMYCKAET OMNOKH B
VY 10BIETBOPUTENBHO | PELIEHUU MPAKTUYECKUX 33]a4, [IPU TOM BJIaJI€€T OCHOBHBIMU IMOHATHSIMHU TEM,
BBIHOCHMBIX Ha KOHTPOJIbHYIO paboTy, HEOOXOAUMBIMHU AJIs JalbHENUIIEro
oOy4eHus

OOyuaromnmiicst TBEpA0 3HACT MaTepUall, TPAMOTHO H IO CYIIECTBY H3JIaraeT ero,
yMeeT MPUMEHSTh TIOJTYYCHHBIC 3HAHHSI Ha MPAKTHKE, HO JOMYCKAeT B OTBETE HITH B
pellIeHUH 33]1a4 HEKOTOPbIE HETOYHOCTH, KOTOPBIE MOXKET YCTPAHUTH C TOMOIIBIO
AOMOJHHUTCIIBHBIX BOIIPOCOB NPCIOAABATCIIA

Xopouo

OOyuaromuiics MOKa3bIBa€T BCECTOPOHHUE, CUCTEMATU3UPOBAaHHbBIE, [NTyOOKHE
OTtnuyHO 3HAHUS BOIIPOCOB KOHTPOJIBHOM pabOThl U YMEHUE YBEPEHHO MPUMEHSIThH UX Ha
MIPAKTUKE TIPU PEIICHUU KOHKPETHBIX 3329

KonTpoubnas padora nias popmuposanus «OIIK-1.1»
CamocrosrenbHas padota Ne2.
Bapuanr 1.

3agaya 1. @opmynuMpoBaHME MaTeMaTHYECKOW 3aJaud. 3ajada aHalu3a M CUHTe3a. 3agadya 2. Mojenb
JBIKEHUS MaTepralibHOTO Tena (Toukn) (Jnddepennuansapie ypaBHeHus ABWKeHUs). 3anaya 3. MoaeabHbIM
IIOAXOJOM OIMILUTE TPACKTOPHUIO 3aPS’KEHHOM 4YaCTULBI T, HECYLIEH 3aps]  JIEKTPUYECTBA B OJHOPOJHOM
ANEKTPUYECKOM TIOJIe C TIepeMeHHON HampshkeHHOCThI0o E=Acoskt (A, k - 3amaHHbIe TOCTOSIHHBIE), €CTTH OHA
JIBUXKETCA CO CKOPOCThIO VO MEPHNEHAUKYISPHO K HAIIPaBJICHUIO CUJIOBBIX JUHUM mons. 3amada 4. I'pyz Q



MOJHUMAETCSI C TMOMOIIBI0 JOMKpaTa, KOTOPbIA MPUBOAUTCS B ABWKEHHE PYKOsATKOM OA=6c¢cM. K koHIy
PYKOATKH, NEPHNEHAUKYISPHO K HEH, npuioxkeHa cwia P=16xr. Onpenenuts BenuuuHy rpysa Q ecnu mar
BUHTA JJOMKpaTa h=12mmM.

Bapwuanr 2.

3amaga 1. HauanpHO-TpaHUYHBIE YCIOBUS MaTeMaTHYEeCKOW MoJenH mpoiiecca. 3agada 2. GopmMynupoBaHue
MaTeMaTUYeCKOM 3a/1auu. 3aaya aHain3a U cuHTe3a. 3anada 3. [locTpouTs MaTeMaTHYECKYIO MOJIEIb.

Yactuna maccel T, HeCymias 3aps] € JJIEKTPUYECTBA, HAXOAUTCA B OJHOPOAHOM HJIEKTPUYECKOM IIOJIE C
nepeMeHHON HampsbkeHHOCThIO E=Asinkt (A, k - 3amannbie mocrosiHHbie). HavaabHas CKOPOCTh YaCTHIIBI
paBHa Hymo. 3anadya 4. ITocTpouTh CTaTUCTHYECKYI0 MOJENb 00beKTa. B rmangkoil creHe mpucioHeHa
oJHOpoaHas JecTHUIa AB 1o yriom 45° k ropu3oHTy; Bec jgecTHULBI 20 Kr; B Touke D Ha paccTosiHUM -
miHBL JecTHUIBI (AD) Haxomuics demoBek BecoMm 60 kr. HaliTu nmaBneHue JieCTHHMIIBI Ha omopy A W Ha
CTEHY.

Bapuant 3.

3amaua 1. JluHeliHbIe M HEIMHEWHBIC MaTEMaTUYECKHEe MOJENH, (mpuMepsl). 3amada 2. Moaenb JBUKEHUS
MmatepuaipHoro tena (touku) (HAuddepenunanbHbie ypaBHeHus [BWKeHus). 3amaya 3. Iloctpouts
MaTeMaTHYECKYI0 MOJIeTb 00bEKTa M ONpEeAETUTh yCKopeHue ocu katka A. Katok A Becom Q, ckaTbIBaercs
0€3 CKOJIbKEHHSI 110 HAaKJIOHHOW TUIOCKOCTH BHM3, OJHMMas npu 3ToM rpy3 C Becom P. briox B Bpamiaercs
BOKpyT HenoaBmxkHOUM ocu O. Katok A, 6510k B- oyHOpOHBIE KPYTIIbIE UCKHA OJIMHAKOBOTO BECAa W pajuyca.
3amaua 4. MccnenoBaTh MOACIBHBIM MTOAXO0M TMaJeHUE TEIa B BO3AyXe 0€3 Ha4aIbHOW CKOPOCTH.
Comnpotusienue Bo3ayxa R= kp , rae V - Bennumna ckopocTH Tena, P- Bec Tena. KakoBa OyaeT CKOpocTh Tena
10 UCTEUECHUH BpeMeHH t mocie Havania qBrkeHusa? KakoBo npeaenbHoe 3HaY€HHE CKOPOCTH?

KpnTepnn OIICHKH BBITIOJTHCHUA 3aJaHUSA

Onenka Kpurepun oniennBanus

OOyuaromuiicst He 3HaeT OOJIBIIIECH YaCTH OCHOBHOT'O COJICPYKAaHUS BHIHOCUMBIX Ha
KOHTPOJIBHYIO pa0OTy BOIIPOCOB JUCIUTIIINHBI, TOMYCKAET TPyObIe OMUOKHU B
(GbopMyIHpOBKaX OCHOBHBIX MOHATHI U HE YMEET UCIOIb30BaTh MOJTYyYCHHbIE
SHAHUA NTPpU pCIICHUN TUIIOBLIX MMPAKTUYCCKUX 3a1a4d

HeynosnerBopurenbHo

OOyuaromuiicst moka3piBaeT (hparMeHTapHBIN, Pa3pO3HEHHBIN XapaKTep 3HAHHM,
HEJIOCTAaTOYHO MPABHIIBHO (OPMYITUPYET OA30BbIC MOHATHS, TOMYCKACT OITUOKU B
YI[OB.HGTBOPI/ITGJIBHO PCHICHUHU MPAKTHUYCCKUX 3a/1a4, IIPpU 3TOM BJIAACCT OCHOBHBIMU MMOHATUSAMU TCM,
BBIHOCHMBIX Ha KOHTPOJIbHYIO paboTy, HEOOXOAMMBIMHU JJIsl TaIbHEUIIETO
oOyueHus

OOyuaromuiics TBEpA0 3HACT MaTepuall, FPaMOTHO H IO CYLIECTBY M3JIaraeT ero,
YMEET IPUMEHSTH I1OY4EHHbIE 3HaHUsI Ha IPAKTHUKE, HO JIOIYCKAET B OTBETE WU B
pELIeHNH 33]a4 HEKOTOPbIE HETOUHOCTH, KOTOPBIE MOXKET YCTPAHUTh C TOMOILBIO
JOMOJTHUTEIBHBIX BOIIPOCOB MPENOAaBaTENs

Xoporio

OOyuaromuiicsi MOKa3bIBaeT BCECTOPOHHHE, CUCTEMAaTU3UPOBAaHHBIE, TITYOOKHE
OTtinyHO 3HaHUS BOIIPOCOB KOHTPOJIBHON pabOThl M YMEHHE YBEPEHHO MPUMEHSAThH UX Ha
[IPaKTHUKE IPH PELICHUU KOHKPETHBIX 3a1a4

Bonpocs 1151 npoBeieHUsI MPOMEKYTOYHOI aTTeCTAIMHU M0 UTOTaM OCBOEHHS TUCHUTIINHBI
Tema 1. BeeOenue 6 meopuio Mamemamuyecko2o MOOeaupo8ansl

1. Ponbs MOZIeIBHBIX TTOAXOA0B B OCTPOCHUH HAYYHOW KapTHHBI MUPA.
2. MeTop1 MOIETTMPOBAHUS HAYYHBIX UCCIICTIOBAHUM.

3. DTarbl MaTeMaTHIeCKOT0 MOJISTHPOBAHUSI.

4. Poms DBM nipu uccneoBaHUU MaTEMATHICCKUX MOJICTICH.

5. IlonaTue o MaTeMaTHYECKON MOCIIH.

6. [TocTpoenue moaeny.

7. Cxema NpUMEHEHHsI MATEMaTHKHU.



8. OcHoBHBIE TPeOOBAHUS.

9. CtpykTypHBbI€ U ()YHKIIMOHAIBHBIE MOJICIH.

10. /luckpeTHble U HEMPEPHIBHBIE MOICIIH.

11. JIlunelinbple ¥ HEIUHENHBIE MOJIENH.

12. JlerepMUHUPOBAHHEIE U BEPOSTHOCTHBIC MOJICTIH.

13. ®opMynupoBKa TEPMUHA THHEAPU3ALIUS.

14. ®opmanbHBIN TpUMEp JTHHEAPU3AIUH.

15. [MocnenoBarenpHas IMHEAPHU3AIUS - METO]] MPUOJIMKEHHOTO PEIICHUSI HETUHEHHBIX YPaBHEHU.
16. Meton HeroToHa (tipumep).

Tema 2. Knaccuueckue memoowl nocmpoerusi mooeneti

17. O conepxaTenbHON MOJIEIH.

18. ®opMynupoBaHre MaTeMaTHUECKOH 3a/1auu. 3a/1a4u aHATU3a U CUHTE3A.

19. Onpenenstomme COOTHOIICHUSI.

20. ITox6Gop sMmupruyueckor HOPMYJIBI.

21. MopenbHBIE TIPEICTABICHHS CUCTEM B 00BEKTOB HCCIIETOBAHUS.

22. Ponb MaTeMaTHKU B 00bETMHEHUH PA3HBIX MOIX0I0B K TOHUMAHUIO COBPEMEHHOT'O MHUpa.
23. O MeTo1ax MOACIMPOBAHUS B HAYYHBIX HCCIEIOBAHUAX (COCTMHEHNE 3HAHUN Pa3TUYHBIX JUCIIUILTNH).
24. ITogobue 00bEKTOB HCCIICIOBAHUAL.

25. PaGoune runoTe3sl, pa3MEepHOCTH BEJIMYUH, YHCIICHHBIA IKCIIEPUMEHT.

26. OmuOKy B BEIOOPE MOJIEITH.

27. Ommbka B BEIOOpPE METO/1a MCCIICIOBAHMUS.

28. BnusiHrE UHTEPIOJISIIIUK | SKCTPATIOJISAIUH.

Tema 3. Mamemamuueckue Mmooenu, cmposwuecss HA OCHO8e OupdepeHyuanvbHbix VpagHeHuUl
UHOUBUOYATILHBLX U YACMHBIX NPOU3BOOHBIX

29. 3aKOHBI, KOTOPBIE JIEKAT B OCHOBE JUHAMHUKHU.

30. OnumuTe, B ueM 3akmoyaercs 3aaada Komm, kotopas npeicTaBiseT JMHAMAYECKYIO MOJIETb.
31. Pacckakute, KakKue THIILI MOJCICH BbI 3HACTE.

32. JIBe OCHOBHBIC 3aa4l JUHAMHKH.

33. Pacckaxkure, KaKMM ypaBHEHHUEM BBIPAXKAETCS KJIACCHUECKask TUHAMUYECKast MOJIEIb.

34. JlnnaMyu4ecKkue MOJIETIH, BBIPaKEHHBIE KOOPIMHATHBIM CIIOCOOOM 33aJaHNUs IBYKCHHS.

35. luHaMu4eckue MOJEIH, BEIpa)KEHHBIE BEKTOPHBIM CIIOCOOOM 3aJaHUs JBHKEHHUSL.

36. /IBe OCHOBHBIC 3a/1a41 AMHAMUKU: TIpsiMasi U oOpaTHasl.

37. O6mwuit Bun nuddepeHanbHbIX YypaBHEHHH ABIKEHHUS 00BEKTa KaK MaTepHaIbHONW TOUKH MTPH
KOOPJAMHATHOM CII0co0e.

Tema 4. Henunetinvie mooenu

38. Maremarudeckas MOJI€ENb.

39. PacueTHbIe COOTHOIICHUS. ANTOPUTM.

40. UccnenoBanue pemieHus..

41. HcronkoBaHue pe3ybTaTa.

42. ITocTanoBKa MPoOJIEMBI HCCIIECOBAHUSI.

43. ConmepkarenbHasi MOJICIb.

44, Maremarudeckasi MOJEJb, BEIPAXKEHHAsI B BUJIE COOTHOIIEHUH.
45. AnroputM pacyera.

46. Pe3ynbTaThl pacuera.

47. OcoOeHHOCTH MPUKIIATHBIX MATEMATHIECKUX UCCIICIOBAHUM.
48. JIuHeliHbIe U HEIMHEHHBIC MOJICITH.

49. JleTepMHUHUPOBAHHBIC U BEPOSITHOCTHBIE MOJICIH.

50. ®opMynupoBKa TEPMUHA «IHHEAPU3AITUSY.

51. ®opmanpHBI IpUMEp JIMHEAPU3ALIUH.

52. TlocnenoBaTenbHas JJMHEAPU3ALUS - METOJT TPUOIMKEHHOTO PEIICHNS HEIMHEHHBIX YPaBHEHHIA.

Tema 5. O pewenusx mamemamuyeckux mooeneti

53. BnusiHre Ha Ipoliece penieHus] HMHTYUIINH, HaTJSTHBIX U PU3UYECKHX COOOpakKeHHI.



54,
55.
56.
57,
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72,

[ToHsTHS, KOTOPBIE C TOYKU 3PEHUSI CTPOTOM MaTEeMAaTHUKH Ha3bIBAIOTCS «PAa3MBITBIMI.
[IpakTuueckasi CXOQUMOCTD IIPH PELICHUU COIEPKATEIbHBIX MOJIEIIEH.

Otinuune HpaKTquCKOﬁ CXOANUMOCTHU OT CXOAUMOCTH B HUCTO MAaTEMATHNYCCKOM CMBICJIC.
Merton paccyXAeHuU 10 aHAJIOTUH.

Ponb BEIYUCIUTEIILHOTO OKCIICPUMCHTA.

BrruncnurensHbIi SKCHCPUMCHT KaK pa3HOBUIHOCTb MOJACIIMPOBAHUS.
MareMarnueckue Mporeaypbl, KOTOpbIE HE MPUCTIOCOOJICHHI K pacueTy Ha DBM.
[ToaroroBka 3aayu K MporpaMMHUpPOBAHUIO.

[Toa6op pannoHadbHBIX pemeHnii Ha DBM.

Cutyauuu, KOTOpbI€ CUUTAIOTCS SKCTPEMaIbHBIMU.

[Tonb3a, KOTOPYIO MPUHOCAT NPUKUAKU PA3HOTO POJA IPU MOJETUPOBAHUH.

Ponb cuctemaTrueckux NPUKUIOK JIJIS TEKYIIETO KOHTPOJIS.

KoHTposb cucteMbl equHMUIIL.

KonTtposb MaTeMaTuueckoil 3aMKHYTOCTH.

AJIEeKBaTHOCTH MAaTEMaTHYECKOU MOJIEIH.

OHI/IH_II/ITG, KaK OATBCPAUTHL aACKBATHOCTDb HpHHHTOﬁ MOACIN.

TecT «KOHTPOJIb PAa3MEPHOCTU» MIPU MOJICTUPOBAHUU.

[TpuBenuTe MpUMEPHI TPUKUIOK, TIO3BOJISIIONITHE OOHAPYKUTH TPYOYIO OIMNOKY.
OnuiuTe, Kak paccoriacOBaHHOCTh CKa3bIBAE€TCS HA PEILICHUU MOJIEIIH.

Tema 6. Jluneiinoe npoecpammuposarue

73.
74,
75.

76.
77,
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.

O6mras 3agava muHeiHOoTO iporpammupoBanws (3JII1). 3JII1 B cranmapTHOM Gopme.
Paznuunsie hopmel 3ammcu 3J111.
ITonsTre nnana, onOpHBIN U onTUMabHbIN 1aad 3JII1.

I'eomeTrpuueckas unrepnperanus 3JII1.

I'paduueckuii merona pemenns 3J1I1.

Cnyyamn n=2, n-m=2.

Pemenne sxoHOMHUYECKUX 3a/1a4.

CsoiictBa pemenuit 3JII1( 4 Teopemsi).

Cumrmiekc-meroy (2 stama).

OcHoBHasl TeopeMa CUMITIIEKC-METO/a.

Cumruiekc TabJInIBL.

AJIbTEpHATUBHBIA ONITUMYM M BBIPOKIEHHOCTH B 3JII1.

Meron nckyccrBeHHOro 6azuca (M-meron).

Teopema, CBA3bIBaIOLIAsl ONTUMAIBHOE PEIICHUE UCXOIHOM 3a1auu U M-3a1aumn.
JpoiictBennocts B 3JII1.

DKOHOMMYECKasi HHTEPIIpETalus JBONCTBEHHBIX 3a/1a4.

CummeTpuyHas rnapa ABOMCTBEHHBIX 3a/1a4 U MPaBUIIa €€ MOCTPOCHUSI.
HecumMmerpuunas napa nBoiicTBeHHBIX 3aaa4. [IpaBuia noctpoenus. Pemenne 5)KOHOMUYECKUX 3a/1a4.
Teopema o cBsI3u MKy LIEJIEBBIMU (DYHKITUSIMHU Taphbl TBOMCTBEHHBIX 3a/1a4.
Teopema, comeprkaiiiasi 10CTaTOYHbIM IPU3HAK ONTUMAJIBHOCTH PEIICHUI MTaphbl IBOMCTBEHHBIX 3a/a4.
I u |l TeopeMbI TBOMCTBEHHOCTH.

CnenctBus u3 |l TeopemMbl 1BOWCTBEHHOCTH U UX SKOHOMUYECKHI CMBICIT.
JIBOMCTBEHHBIN CUMILIIEKC-METO/I.

Coxkpal€HHble CUMIUIEKC TaOIHIIbI.

Tema 1. Tpancnopmmusie 3a0ayu

97.
98.
99.

[TocTanoBKka 1 MaTeMaTH4YeCKast MOJIENb TpaHCIIOpTHOM 3amaun (T3).
YcnoBus pa3pemmMoCTd U 0OCOOEHHOCTH orpaHndeHuit T3.
HaxoxneHnne ucxoqHoro onopHoro miana T3 MerogaMu ceBepo-3araHoro yria i MUHUMaIbHOTO

anemenTa (I aTam METOI0B MOTEHITUAIIOB).

100. YcnoBue ontuMalibHOCTH Ti1aHa iepeBo3ok T3. Teopema.

101. [TpoBepka HaiiJeHHOTO TIaHa Ha onTHMaILHOCTH (I ATanm MeToa MoTeHIIAIOB).
102. HaxoxmeHre HOBOTO YIIYUIIEHHOTO OMOPHOTO pereHus T3.

103. ITocTpoeHne nuKIIa Mepecyera u ero 0COOEHHOCTH.

Tema 8. Dnemenmuvl meopuu epagos



104. OcHOBHBIC TOHATHUS TEOPUHU TpadoB.

105. Pa3buenue BepmuH 1 ayT Tpada 1Mo paHraMm v npaBuIbHAs HyMEPAIHS €T0 BEPIIHH.
106. ITonsiTre ceTw.

107. 3agavya 0 MEUHUMaIBLHOM CBSI3BIBaOIIEM JiepeBe (anroputm Kpackana).

108. ITotok B ceTH.

109. 3aaua 0 MaKCUMaILHOM IIOTOKE.

110. Pa3pes B cetu. Teopema dopaa-Dankepcona.

111. AnroputM penieHus 3a1a4i 0 MAKCUMaJIbHOM MOTOKe-anroputM Popaa-PankepcoHa.
112. CereBoe mnanupoBanue u ynpasienue (CITY).

113. CeteBoii rpaduk U MpaBuiia €ro MOCTPOCHUS.

114. Kputnueckoe BpeMsi 1 KpUTHUECKHUI ITyTh CETEBOro rpaduka.

115. HaxoxeHue mapaMeTpoB ceTeBoro rpaduka.

Tema 9. 3a0aua Kommueosicepa

116. 3agaua KommuBoOskepa v ee MaTeMaTudecKasi MOJIeIb.

117. Meropn "BetrBeit u rpanuil’.

118. Anroput™m Jlena u Jloiir.

119. Pemenue 3anaun KommuBOsKepa METOJIOM «BETBEH M IPAHUI.
120. 3agaun, cBomsmMEecs K 3anaue KommuBosokepa.

Tema 10. Cucmembt macco8oeo 0bCAyHcUBaAHUS

121. DnemMeHThI TEOPHH MAaCCOBOTO OOCITY>KUBaHUSI.
122. MapkoBcKkHe ClTyyaifHbIe TPOIECCHI.

123. IIpomnecc "rubenu u pa3MHOXKEHUA'".
124. Knaccudukamus CMO.

125. TIpocreiimme CMO 6e3 ouepenn.
126. IIpocteitmme CMO ¢ ouepenbo.

Tema 11. Mooenu mexcompacnesozo bananca

127. MaTtemaTtnieckoe MOJICIIMPOBAHUE MEKOTPACIIEBBIX CBS3CH.

128. Cxema MOB.

129. KoaddutineHTs! NpsiMbIX, MOJTHBIX MAaTEPHAIBHBIX 3aTparT.

130. IIpoayKTUBHOCTH MaTpPHIIBI A.

131. banaHc B HaTypaJbHOM, BBIPAKEHUH.

132. KoadgdunueHTt npsmMoit v MoaTHOW TPYI0EMKOCTH U (hOHIOEMKOCTH.

Tema 12. OcnosHble 31emenmyl UCCIe008aHUA ONePaAYUl

133. OcHoBHbIe OHATHUS UcchneaoBanus omneparuii (1.0).

134. OcHOBHBIE 3TaIbl ONIEPANIMOHHOTO UCCIICTOBAHMS.

135. lenu u xputepun >pdexrusHOocTH U.O.

136. Knaccuduxanms 3agay 1.0.

137. Kputepuu npunstus pemennii: ['ypsuna, Banpma, Cosumka u Jlammaca.

Tema 13. Mamemamuueckoe mooenuposanue nogeoenue nompeoumens

138. 3amaua 06 onTUMaITHFHOM MTOBEICHUN TOTPEOUTEIISL.

139. IIpocTpaHCTBO TOBApOB.

140. ®yHKIMS MOJAE3HOCTH U €€ CBOWCTBA.

141. TIpenenbHas none3HocTh 61ar. Hopma 3amenienus Guara.
142. 3axon ['occena.

143. Mopenb onTUMaIbHOTO TTOBEACHUS TOTPEOUTES.

144. ®ynkuuu cripoca. Kpussie DHremns.

145. ®ynkuuy moTpeOUTENss Ha U3MEHEHUS J0X0/1a U TIEH.
146. Koa¢durnueHTs! 31acTHYHOCTH (PYHKITUH CIIpoca Mo T0X0aM | IIeHaM.
147. Knaccuduxanus 6mar.

148. lHnexcel peanbHOTO 10X0/1a U IICH.

149. Kpurepuu Jlaiictiepeca u Ilaama.

Tema 14. Mamemamuueckoe moodenuposanue nogedeHus npou3eo0umers



150. MoaenupoBaHue MOBEACHUS TTPOU3BOAUTEIISA.

151. [lenu mpou3BOAUTENS.

152. PoiHOYHBIE CTPYKTYPHI.

153. IIpousBoacTBeHHast GYHKIHS U €€ OCHOBHBIC CBOMCTBA
154. ITpenenbHast HOpMa 3aMELIEHHS PECYPCOB

155. Otnava ot pacummpenust Mmacitada Mpou3BO/ICTBA.

156. TunoBbie MPON3BOICTBEHHBIE (DYHKIIHH.

157. 3apaya MUHUMH3ALUN QYHKIIUH U3JIEPHKEK TPOU3BOCTBA.
158. OyHKIMS U3IEPIKEK.

159. 3apaya makcumMH3aMKu 00beMa BHITYCKA POTYKIUH.

160. Monenu onTUManbHOTO OBEACHUS IPOU3BOIUTENS B YCIOBUAX COBEPIICHHON KOHKYPEHIINU.

ypOBHI/I N KPpUTEpUHA HTOrOBOM OLIEHKH pe3yJabTaTOB OCBOCHUSA THCHUIIJINHDBI

Kputepuu oniennBanus

Htorosas orenka

Hes3nanue 3Ha4NTEILHON YaCTU IPOTPAMMHOIO
MaTepHuaa, HEyMEHHUE JaXe C IIOMOIIbIO

YpoBeHb1. HeynosnerBoputensno/
. | mpenogaBarens chopMyaupoBaTh IPABUIIHHBIC
Henocrarounsri Hezaureno
OTBETHI Ha 33/1aBA€MbI€ BOIPOCHI, HEBBITTOJIHEHHUE
MPAKTUYECKUX 3aJaHUN
3HaHHE TOJIBLKO OCHOBHOI'O MaTepuana, J0IMyCTUMBbI
HETOYHOCTH B OTBETE Ha BOIIPOCHI, Ha SHHE
VYposens 2. . POCDL, HapyIl VY noBieTBOpUTETHHO/
o JIOTHYCCKON MOCICA0BATCILHOCTH B U3JI0KCHUN
bazoBriit 3a4TEHO
IPOrpaMMHOTO MaTepHaa, 3aTpyAHEHUs IPU
pelLIeHUN TPaKTUYECKHUX 3a/1a4
TBepable 3HaHUSI TPOTPAMMHOTO MaTepHaa,
JIOMyCTUMbIE HECYIIECTBEHHbIE HETOYHOCTH MpPU
Yposens 3. OTBETE Ha BOIPOCHI, HAPYIICHUE JTIOTUYECKOU Xoporo/
IToBBIIIEHHBIN | TOCIIEIOBATEIIBHOCTH B U3JIOKEHUN MPOTPAMMHOTO 324TEHO
Marepualia, 3aTpyIHEHUS MPU PEIICHUHN
MPaKTUYECKUX 3a/1a4
I'my6okoe ocBoeHHUE MPOrpaMMHOTO MaTepuara,
JIOTUYECKH CTPOMHOE €T0 M3JI0KCHUE, YMCHUE
VYpoBeHsb 4. P >y Otnuano/
. | CBS3aTh TEOPHUIO C BOBMOXHOCTBIO €€ MPUMEHEHUS
[IponBuHyTHIN 3a4TCHO

Ha MPaKTHKE, CBOOOHOE pPeIIeHUE 3a71a49 U
000CHOBAaHHE TPHHSITOTO PEIICHUS
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