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JIUCT COTJIACOBAHUM

IIporpamMMma cocrasieHa B cooTBeTcTBUM ¢ TpeboBanusMu @I'OC BO no HampasiieHUIo
noaroroBku 27.03.01 Cranmaptu3zauusi 1 METPOJIOTUSA

Pazpaborumku: ct. mpenonasarens C.B. Ialinguaeit

[TporpamMma omoOpeHa Ha 3aceanuu Kadeapbl SHEPTETHUIECKUX CPEJCTB U TEXHUIECKOTO
cepBuca ot 20.02.25, mpotokos Ne 6.

3aB. kadenpoii: kaHj. TEXH. HAyK, Ao1neHT buprokos A.JI.

PaGouas mporpamma IUCHUIUIMHBI COTJIACOBAaHA HA 3aCEJaHUH METOIUYECKOH KOMUCCHUH
uHxeHepHoro Qaxynprera 20.02.25, mpotokoin Ne 6.

[Ipencenarens METOAMYECKONH KOMUCCHH: KaH/I. TEXH. HayK, NOIeHT bepaennukos E.A.



1 lean u 3aga4y TUCHUILIHMHBI

Heuab n3yyenus: AucuMnMHbl «TeopeTndyeckas MexaHuka — opMupoBaHue y o0yda-
IOLIMXCS CIIOCOOHOCTH pPEIIaTh MH)KEHEPHBIE 33/1a4M C MCIIOJIb30BaHUEM OOIIMX 3aKOHOB MeXa-
HUKH.

3agauM JUCHMILIUHBI:

®  u3ydYeHHE OOIIMX 3aKOHOB MEXAaHMUYECKOTO JBMKCHHS M PAaBHOBECHS MaTepHAIbHBIX

Tel.
®  YCTaHOBJEHHE OOIIMX MPUEMOB U METOAOB PELICHUS 3a/1a4, CBA3aHHBIX C MEXaHHUYe-
CKUM JIBUKEHUEM.

2 MecTo nucuuiuiaabl B cTpykrype OOII

Huctummuaa «Teopernueckass MeXaHWKa» OTHOCUTCS K oOs3arenbHoW dactu biioka 1.
JucuumninHel (MOyJM) OCHOBHOM 00pa3zoBaTeiabHON IporpaMMsel Beiciiero oopazoBanus (OOIL
BO) no nanpasnenuto noaroroBku 27.03.01 Crangaptuzanus u metpojorus. MHaeke nmo yueo-
Homy tuiany — b1.0.20.01.

OcBoenue yueOHOM nucuuiinabl «Teopernyueckas MexaHuka» 0a3upyercs Ha 3HaAHUSIX U
YMEHMSIX, IOJYYEHHBIX CTYACHTaMU IIPU U3YYEHUH JUCLIMILINH:

e  (usuka;

e  MareMaTHKa.

3HaHus, yMEHHs W HaBBIKM, (OpPMUpYEMble JaHHOW Y4eOHOH JHMCIUIUIMHOH,
HEO0XOAUMBI JJIS U3y4EHUS NOCIEeTYIOIMX AUCHUIUINH:

®  CONPOTHBIIEHHE MAaTEPUAJIOB;

JIeTajli MallllH;

IIPOYHOCTD U INHAMUKA MEXaHU3MOB;
IIPOLIECCHI U allapaThl MUIIEBBIX IPOU3BOICTB;
TEXHOJIOTHYECKOe 000pyI0BaHHUE.

Ob6nacte npodeccnoHaIbHOM 1eATeNbHOCTH U chepbl MPohecCHOHATBHON 1eATEIbHOCTH,
B KOTOPBIX BBINYCKHHMKH, OCBOMBIIME MpOrpaMMy OakanaBpuaTa (J1ajnee - BHITYCKHUKHU), MOTYT
OCYILECTBIIATH MPO(PECCHOHANBHYIO IESTETbHOCTb:

40 CxBo3HBIE BUJIbI POPECCHOHATBHON JESITENbHOCTH B NMPOMBIIIIEHHOCTH (B cdepax:
NOJY4YEeHUsT U TPUMEHEHUS H3MEPUTENbHOM HH(POPMALMU, TEXHUYECKOTO DPEryJIMpOBaHUS U
CTaHJapTU3aLUU; SHEPreTUUYEeCKONM MPOMBIIUIEHHOCTH; a3pOKOCMMUYECKON MPOMBIIIJIEHHOCTH;
HaHOTEXHOJIOTMYECKOW MPOMBIIUIEHHOCTH; OMOTEXHOJOTHUYECKOM MPOMBIIIIEHHOCTH; HEPa3py-
MIAIOIIET0 KOHTPOJIA).

BBIMyCKHUKH MOTYT OCYIIECTBIATH NMPO(ECCHOHAIBHYIO JEATENbHOCTh B APYIHX 00ia-
CTSX NMPOo¢eCCUOHATBHON NeSTENbHOCTH U (Mn) cepax npodeccnoHaIbHON AeSITeTbHOCTU NIPU
YCIIOBUM COOTBETCTBUSL YPOBHS UX OOpa30BaHMs U MOJYYEHHBIX KOMIETEHIMH TpeOOBaHUSAM K
KBasM(UKauyu paboTHHKA.

B pamkax ocBoeHus mporpammbl OakajiaBpuarta BBITYCKHUKHA MOTYT FOTOBHUTHCS K pelie-
HUIO 3a/1a4 Ipo(eCcCUOHATBHON NeSTENbHOCTH CIEAYIOLUX TUIIOB: HayYHO-HCCIIEA0BaTEIbCKUH;
OpraHU3alMOHHO-YIIPABIEHYECKHUI; TPOU3BOACTBEHHO-TEXHOJIOTUYECKHUI.

OO0BeKTh MPOGECCHOHATHPHOU ACATEIHHOCTU: TMPOIYKIUS (YCIAYTH) U TEXHOJOTUUECKHE
IpoIecChl; 000pyIOBaHUE MPEANPUATHIA U OPraHU3ALMM, METPOJIOTHUECKUX U UCHBITATEIbHBIX
nabopaTopuii; METO/IbI U CPEACTBA U3MEPEHUH, UCTIBITAHUN U KOHTPOJIS; TEXHUYECKOE PeryJiu-
pOBaHUE, CUCTEMBl CTAaHAAPTU3ALNHU, CEPTUPUKAIMHM U YIpaBICHUs KadyeCTBOM, METPOJIOruye-
cKkoe ofecredeHre HayqHO!, MPOU3BOICTBEHHOM, COIMANIBbHON U 3KOJOTHYECKON JIeATEIbHOCTH;
HOpMaTUBHAas JOKYMEHTAIHS.



3 Komnerenuuu odyuyarmnierocsi, popmupyembie B pe3yjabTare

OCBOCHHUA NUCHHUIIJINHBI

Kon u nHammeHOBa-
HHE KOMITETCHIIUN

Konx "
JOCTH)KEHHUSI KOMIIETEHIINU

HanMCHOBAHUC HHAUKaTOpa

OIIK-1 Cnocoben
aHAJIM3UPOBATh 3aj1a-
g npodeccroHalb-
HOH JIeSITSILHOCTH Ha
OCHOBE II0JIOXKCHUIA,
3aKOHOB M METOJIOB B
001aCTH  CCTECTBCH-
HBIX HAayK U MaTeMma-
TUKA

NN -1 onk-1. JeMoHCTpUpyeT 3HaHHE OCHOBHBIX 3aKOHOB XUMHUYECKUX
JTUCIUTIIINH, HEOOXOIMMBIX JIJISl PEIICHUS THUITOBBIX 3a7a4 U BO3MOXHO-
CTE€ MHTEPHET-PECYPCOB U NPOTrPaMMHBIX MPOAYKTOB MPHU PELICHUH
po)eCCHOHAIIBHBIX 3a]1a4

NI -2 onik-1. Mcrionb3yeT 3HaHMSI OCHOBHBIX 3aKOHOB XUMUYECKHX HAYK
JUIS PEIICHHs] CTaHAAPTHBIX 3a7a4 M CHEIUAIN3UpOBaHHBIE MHGpOpMa-
LMOHHBIE 0a3bl JAHHBIX JIJISl TOMCKA COSAUHEHUN, U3yUEHUSI UX CBOMCTB,
MIPUMEHEHHUS B TPOU3BOJICTBE MPOAYKTOB ITUTAHUS

NI -3 onk-1. Ilpumenser mHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIEC TEX-
HOJIOTUM B PEIICHUH TUIIOBBIX 3a7a4

OIIK-2 Cnocoben
dopmynupoBath 3a-
JaqH npodeccuo-

HAJILHOW JICATENIbHO-
CTH Ha OCHOBE 3Ha-
HUH POPUITBHBIX
pa3fenoB MaTeMaTu-
YEeCKUX U ECTECTBCH-
HOHAYYHBIX  JIMCIIH-
TUTHH

NN -1 onx-2. JemoHcTpupyeT 3HaHHE NPOQUIbHBIX Pa3fesioB XUMUYeE-
CKHMX JMCIUIUIMH, HEOOXOJAMMBIX JJIs PEIICHUS THUIIOBBIX 3a7a4 U BO3-
MOYXHOCTE€ HMHTEPHET-PECYPCOB M IMPOrPaMMHBIX MPOJYKTOB IpU pe-
IIEHUHU TPO(PECCHOHANIBHBIX 3a1a4

N -2 onk-2. Ucnons3yeT 3HaHUS TPOGUIBHBIX PA3/IeIOB XUMHUYCCKUX
HayK /Ui PELICHUs] CTaHJAPTHBIX 3aa4 W CHEIUAIN3UPOBAHHBIE WH-
dbopMmarmorHble 0a3bl TAaHHBIX JJISI TIOMCKA COCTUHEHHWH, W3YYCHUS UX
CBOMCTB, IPUMEHEHHUS B MIPOU3BOJICTBE MTPOIYKTOB ITUTAHUS

NI -3 onk-2. [Ipumensier 3HaHus MPO(QUIBHBIX Pa3/IeioB XUMHYCCKHX
JUCIUIUIMH Ui (OpMYyIUpOBaHUs 3a1ad B MpodhecCHOHANbHOU nes-
TCILHOCTH

4 CTpyKTypa U co/iep:KaHue QU CHUIINHBI

OO0t 00beM IUCHUILINHEI COCTABIAET 3 3aUE€THBIX €IUHUIIEL.

4.1 CTpykTypa IHCUMILIUHBI

Bcero ouno Bcero 3a0uH0
Bun yue6Ho# paboTbl 2 cemectp 2 Kypc
(3uMHSIS ceccus)
AynuTopHBIE 3aHITHS (BCETO) 32 22
B toM uucne: rexyuu 16 12
npakmuyecKue 3aHsamust 16 10
CamocTrosiTenbHas pabota (Bcero) 67 82
Bun npoMexxyTo4HOM arTecTanuu 3a4er 3auer
KontponwsHas pabora
YaChl 9 4
OO01mast TpPyI0eMKOCTh: 8 Yacax 108 108
6 3aYemHbIX eOUHULAX 3 3

4.2 ConepikaHue pa3neioB THCIUNITHHBI

Pazoen 1. Cmamuxa




OcHOBHBIE OIpeAeNeHUs U aKCUOMBbl cTaTUKU. CBA3M U peakuuu cBaszeil. Cucrema cxo-
JSLIUXCSL CUII, YCIIOBUS paBHOBeCHsA. MOMEHT CHIIBI OTHOCHUTENBHO LieHTpa. [lapa cui. MomeHnT
napsl cuit. OcHOBHas TeopeMa cratuku (Teopema Ilyanco). Tpu hopmbl ypaBHEHHN paBHOBECHS
IIPOU3BOJIBHON INIOCKOM CUCTEMBI CHJI. MOMEHT CHJIbI OTHOCUTENBHO Ocu. [Ipon3BoibHas mnpo-
CTPAHCTBEHHAsl CUCTEMA CHJI, YCIOBUS PAaBHOBECHSI.

Paszoen 2. Kunemamuxka

OcHoOBHBIE OIpenesieHus M 3a1aud KuHeMaTukd. CriocoObl 3alaHus IBUKCHUS TOYKH.
Ckopocte U yckopeHue Touku. [locTymarenbHoe IBUYKEHHE TBEPAOro Teina. BpaimarenbHoe
JBUKEHHE TBEPJOTO TeJIa BOKPYT HEMOJABUKHOM OCH. YTJIOBAsi CKOPOCTh U YIJIOBOE YCKOPEHHUE.

Pazoen 3. /lunamuxa

Beenenue B quHamuky. 3akonsl HeroToHa. 3amaun nuHamuku. MaTerpupoBanue nudde-
pPEHLMAIbHBIX YPAaBHEHUM ABUKEHUS TOUKH. Posb HayabHbIX ycinoBuil. KoinuecTBo NBHKEHHS
TOYKH U CUCTEMBI. TeopeMbl 00 H3MEHEHUH KOJIMYECTBA JBMKEHUS TOUYKH U CUCTEMBI. Teopema
0 JIBJKEHHMM LIEHTpa Macc. 3aKOH COXpaHEHMs JBM)KEHHS LieHTpa Macc. KnHeTnueckuii MOMEHT
TOYKH U CHCTEeMBI. Teopembl 00 M3MEHEHHH KMHETUYECKOTO0 MOMEHTA TOYKU U CUCTeMbl. KuHe-
TUYECKUI MOMEHT Bpalnaromerocsi Teepaoro tena. Juddepenunanpapie ypaBHEHUST BpallleHUs
TBEPJIOTO TeJa OTHOCUTENILHO HEMOABMKHON ocu. PaboTa cuiel. PaboTta cuitbl Ha KOHEYHOM Tie-
pemenieHuu. PaboTta cuibl TSHKECTH, CHITBI yIpyroctd. MomHocTh cuiibl. Kunetnyeckas sHep-
T'Usl TOYKU ¥ CUCTEMBL. TeopeMa 00 M3MEHEHHH KHHETUYECKOW SHEPTUU TOUYKU U CUCTEMBI.

4.3. Pa3zgenbl IMCUMILIMHLI U BUI 3aAHATHI

Ii\i Paznen qucuunianHbl Jlexuuu 113 CPC Konrpos Bcero
1 | Cratuka 6 6 22 3 37
2 | Kunemaruka 4 4 22 3 37
3 | Jlunamuka 6 6 23 3 38
Hroro: 16 16 67 9 108

5 Marpuua opMmupoBaHusi KOMIETEHUMI MO JUCIUNIHHE

No O6menpodeccuonanpubie | O0IIEE KOIHUYE-
" Pazaenbl, TeMbI TUCITATITUHBI KOMITCTCHITUH CTBO KOMIIETEH-
OIIK-1  OIIK-2 104071
1 | CraTuka + + 2
2 | Kunemaruka + + 2
3 | dunamuka + + 2

6 O0pa3oBaTe/ibHbIE€ TEXHOJOTHH

OOBeM ayJMTOPHBIX 3aHATHH Bcero 32 dyaca, B T.4. JIeKIMH — 16 9acoB, IPaKTHYECKHE
3aHATUSA —16 Yacos.

3amiaHupOBaHO UCIOIb30BaHKUE KaK TPAIUIIMOHHON (00bSICHUTEIHHO-WLTIOCTPATUBHOM),
TaK ¥ WHHOBAIMOHHOW (JIMYHOCTHO-OPHEHTHUPOBAHHOM) TexHoyoruil. IIpenycMoTpeHo ncnoss-
30BaHME HATJISAHBIX TOCOOMH (MaKeThl, CTeH/IbI, Y3716 MammH). B enom, mpumepno 50% ayau-
TOPHBIX 3aHATUI MPOBOJAATCS B UHTEPAKTUBHON (hopMme.

Hcnonb3yeMble HHTEPAKTUBHBIE Kon-Bo
Cemectp | Bun 3anstus HaumeHnoBanue Tembl
00pa3oBaTeNbHBIE TEXHOIOTUH JacoB
2 113 CucreMa CXOISAIINXCS CHIT TpeHuHr 2
2 113 [Ipon3BospHas IIIOCKAs CHCTEMA Tpenunr 2




Hcnonb3yemble MHTEPAaKTHBHBIC Koun-Bo
Cemectp | Bug 3anarus HaumenoBanue TeMbl
00pa3oBaTeIbHBIE TEXHOJIOTHI 4acoB
CHII
2 113 [IpousBonpHas mpocTpaHcTBeHHas | TpeHHHT 2
CHCTEMA CHII
2 113 Kunemarnka TOUKm Tpenunr 2
2 113 [pocTeiimme ABMKEHUS TBEPIOTO Tpenunr 2
Tena
2 113 HduddeperunansHeie ypaBHEHUSA Tpenunr 2
JBIDKCHUSI TOUKH
2 113 OO6mrre TeopeMbl JUHAMUKA TOUKH | TpeHuHT 2
2 113 HduddepernnansHoe ypaBHEHHE Tpenunr
BpAIIEHHs TBEPIOTO TETa OTHOCH- 2
TEJILHO HEMOABHM>KHOI OCHU
HTtoro 16

7 YuyeOHO-MeTOAMUYECKOe o0ecrieueHrne caMOCTOSITeIbHOI padoThI CTY/IEHTOB.
OueHoYHbIE CPeACTBA ISl TEKYLEr0o KOHTPOJISA yCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTAUMM 10 UTOraM OCBOEHHUS TUCHMUILIMHBI

7.1 Buabl camMocTOATEIbLHOM paﬁDTbI, MOPAAOK UX BBINIOJHCHUA U KOHTPOJIS

CamocrosiTenbHas paboTa CTyieHTa IpelyCMaTpUBaET:

® [IOATOTOBKY K NMPAKTUYECKUM 3aHATUSAM (OCBOCHHE TEOPETHMUYECKUX OCHOB, peIlleHue
3a/1a4 110 TeMe);

® BBINOJHEHNE HHIMBUAYAIBHBIX 3a/IaHUH 110 OCHOBHBIM pa3jiesiaM TUCIHILTHHEI.

JUisi  caMOCTOATENBbHOM paboOThl  CTYJEHTOB pa3pabOTaHbl  CIEAyIoNe y4eOHO-
METOAMYECKHE [TOCOOUS:

1. Teopernueckast Mexanuka. PykoBoacTBo k pemenuto 3agad. Yacte 1. Cratuka: Yueo-
Hoe nocooue / C.B. TINaiiguneii. — Bonorma — Monounoe: ®I'6OY BO Bomaoroackas TMXA,
2021.

2. Teopernueckas MmexaHuka. PykoBoscTBo K pemenuro 3a1au. Yactes 2. Kunemaruka:
VYyebOnoe nocobue / Coct. C.B. I'aiinuzeit. — Bonorga — Monounoe: ®I'bOY BO Bonoroackas
I'MXA, 2021.

3. Teopernueckas mexaHuka. PykoBoAcTBO K pemreHuto 3amad. Yacte 3. J[mHamuika ma-
TepuanbHOi Touku: YuebHoe mocobue / Coctr. C.B. Taiiauneit. — Bonorna — Monounoe:
®I'BOY BO Bomnoroackas TMXA, 2021.

J1s KOHTPOJIsS TEKYILEH yCIeBaeMOCTH CTY/I€HTa IPOBEPSIFOTCS:
e paboyas TeTpaab CTY/ICHTA,
®  UHAMBHIYyaTbHBIC 3aJJaHHUS.

7.2 KoHTpOJIbHBIE BONPOCHI /15 CAMONIPOBEPKH

Pazgen (Tema)

ACITHTLTHHD KOHTpOJ’ILHBIC BOIIPOCHI IJ1s1 CaMOIIPOBEPKU

1. Craruka Uro Ha3bIBaeTcst CBSI3bI0?7

Uro Ha3bIBaeTCs peaxiyeil cBs3u?

B 4eMm cyTh npuHIHIIA 0OCBOO0KIaEMOCTH OT CBSI3U?

B 4em 3axurouaercst yclioBUEe paBHOBECHSI TUIOCKOM CHCTEMBI CXOISIUXCS CHIT?

Kak onpenensiercs npoekuus CHIbl Ha OCb?

B xakom ciyuae mpoekius CHiibl OyaeT paBHa HYJIO?

B uewm 3axirogaercs yclioBHe paBHOBECHS MPOCTPAHCTBEHHOMN CHCTEMBI CXOSIIUXCS CHIT?
B gem 3akirodaeTcs yciIoBHE paBHOBECHS IIPOU3BOIBHOM IIIOCKOW CHCTEMBI CHUII?




Paznen (Tema)
JVICIUIITHHBI

KOHTpOJ’ILHbIe BOIIPOCHI AJ1s1 CaMOIIPOBEPKHU

Kak HaliTh MOMEHT CHIJIBI OTHOCHTEIBHO [IeHTpa?

B kakoM ciyqae MOMEHT CHIIBI OTHOCUTEIBHO IICHTpa OyAET paBeH HyI0?

UYro Takoe mapa cui?

Uemy paBeH MOMEHT Mapsl CHI?

B uewm 3axiogaercs ycIioBre paBHOBECHS IIPOU3BOIBHOM MPOCTPAHCTBECHHOW CUCTEMBI CHIT?
Kak HaliTH MOMEHT CHJIBI OTHOCHTEIILHO OCH?

B kakoM ciryyae MOMEHT CHJIBI OTHOCUTEJIBHO OCH OYAET paBeH HYJII0?

Kax HaliTu mpoeKIHIo CUIbl Ha OCh B ClTydae NPOCTPAHCTBEHHON CHCTEMBbI?

2.  Kunema-
THKA

YTo Ha3bIBaeTCs TPAEKTOPUEH NBMIKEHUS TOUKU?

Kakne cnoco0Obl 3ajaHusl JBMKEHUS TOYKH CYIIECTBYIOT?

Kakum crioco6om 3a7aHo ABMKEHUE TOUKH B JaHHOW pabore?

Kakas BenunHa Ha3bIBa€TCSI CKOPOCTHIO TOUKHU?

Kak omnpeznensercs CKOpOCTh TOUKH IPU PA3IUYHBIX CIIOCO0aX 3a/1aHUs €€ ABHKECHUS?

Kyna sHanpaBneH BeKTOp CKOpocTH?

Kakas BenmumnHa Ha3pIBaeTCsl yCKOpeHHeM Touku? Kak onpenenseTcss yCKOpeHHE TOUKH TIPH
Pa3IMYHbIX cIIOcO0ax 3aJaHus €¢ IBIKCHNUS ?

Kak HarpaBiieH BEKTOp YCKOPEHHS TOUKHU?

UYeMy paBHBI IPOEKIINH yCKOPEHNUS TOUKH Ha €CTECTBEHHbBIE OCH?

Kak HarrpaBieHbI BEKTOPBI HOPMAJIBHOTO U KacaTeIbHOTO YCKOPEHUS?

Kakoe nBmkeHue Tena Ha3pIBaeTCsl MOCTYNATEIbHBIM?

CoopmynupyiiTe TeOpeMy 0 ABHXEHUH TOYEK MOCTYNATEIbHO ABHKYILET0Cs Tela.

Kakoe nBmkeHue Tena Ha3bIBaeTCs BpalaTeIbHbIM?

UYro Ha3bIBaeTCs YriIOBOW CKOPOCTBIO Tena?

KakoBa cBsI3b MEKy 4aCTOTOH BpalleHUs Tela U €T0 YIIIOBOH CKOPOCThIO?

B kakoM ciyJae BpalieHHe Tejla Ha3bIBacTCsl paBHOTIEPEMEHHBIM?

Kakas 3aBHCUMOCTB CyIIECTBYET MEXKAY YIIIOBOM CKOPOCTHIO BPAIIAIOIIETOCs TeIa M TMHEHHOH
CKOPOCTBIO KaKOH-JIM00 TOUKHU 3TOTO TeJa.

3. JluHamuka

B kxakoM cirygae Tero MOKHO MPUHSATH 32 MaTePHAIBHYIO TOUKY?

B yem 3aknmouaroTcs 3a1a4n JUHAMHUKA TOYKH?

KaxoB mops1ox pemreHus 3a1a4 Ha OTNpeIeICHUs 3aKOHA IBIKEHIS TOUKA?

Kakwue ypaBHEHHS TOTyYalOT B pe3ysbTaTe IEepBOro (BTOPOT0) HHTErpupoBaHus AuddeperHn-
aNbHBIX ypaBHeHHI? KakoBa py 3TOM poiib HaYaJIbHBIX yCIOBHHA?

Cdhopmynupyiite nuddepeHimanbHpie YpaBHEHHS JBIKCHHUS TOUKU TPU Pa3TMIHBIX CIIOC00ax
3a7laHuUs €€ JBUKCHUS.

Kakas BennurHa Ha3bIBAETCS KOJUUYECTBOM JIBUKCHHUS TOUKU? CUCTEMBI?

Kak ompenensieTcst KOTU4eCTBO ABMKEHUSI CUCTEMBI U€PE3 MACCY CUCTEMBI M CKOPOCTh €€ IIEHTpa
Macc?

YeMy paBHO KOJIMUYECTBO IBHKCHHUS CHCTEMEBI, €CIIH €€ IIEHTP MacC HEMOIBIKCH?
Chopmynupyiite TeopeMy 00 H3MEHEHUH KOJIMIECTBA IBIKCHUS CHCTEMEI.

Urto Ha3bIBaeTCs CEKYHIHBIM MAaCCOBBIM PACXOI0M JKUIKOCTH?

Kak npuMeHSIoT TeopeMy 00 H3MEHEHHH KOJIMYECTBA IBMYKCHUS CHCTEMBI K IMHAMHKE CILIOII-
HBIX cpen?

Kakoii Bug umeeT qudepeHimraibHoe YpaBHEHHE BPAIIATEILHOTO JBIKESHHSI TBEPIOTO Tea
BOKpYT HemoABWKHOM ocu? Kakas o01mas TeopeMa THHAMHUKH CUCTEMBI IPUMEHSIETCS IS CO-
CTaBJICHHS TOTO YPaBHEHU?

Uro Ha3bIBAETCsI KHHETUUECKON SHEPTrUel TOUKU U KHHETHUYECKOH SHEpriel cucTeMbl?
Chopmynupyiite TeopeMy 00 U3MEHEHUH KHHETUUECKON SHEPTUH JJIsl TOUKH U 7151 CHCTEMBI.

Kak BeraucanTh paboTy OCTOSTHHON CHITBI HA KOHEYHOM TIepeMeIeHHN?

UYemy paBHa pabOTa CHIIBI TSKECTH?

Uro Takoe MOIIIHOCTh U KaK OHA BBIYUCIISIETCS, €CITH pab0Ta BBHIIOITHSAETCSI PABHOMEPHO?

Kak nepeBecT jiomaiuHble CHIIbI B KUJIOBATTHI?

7.3 Bonipocs! UIs1 MPOMEKYTOYHOM aTTecTauuu (3a4yer)

1. Crartuxa. OCHOBHBIE IOHATHUS CTATUKU. AKCHOMBI CTATHKH.
2. Cps3u 1 ux peaknuu. [IprHINTT 0CBOOOKIAEMOCTH OT CBSI3H.




3. Cucrema cxonsgmuxcsi cui. ['eoMeTpuyeckuii 1 aHATUTUYECKUI CITOCOOBI CIIOKEHUS
cui. [Tpoekuus cuibl Ha OCh. Y CIIOBHUS PABHOBECHUS CUCTEMBI CXOAAIINXCS CHJL.

4. Tlapa cuin. AnreOpanyeckuil U BEKTOPHBIX MOMEHT maphl cui. Teopema o cymme
MOMEHTOB CHJI ITapBbl.

5. AnrebpanuecKuii MOMEHT CHJIBI OTHOCHTEIBHO LIeHTpa. [Ipon3BonabHast cucTeMa CHil.
VYcioBus paBHOBECHS TPOU3BOJIBHON CUCTEMBI CUIL.

6. Teopema o mapauiensHOM mepeHoce cuibl. OCHOBHAs Teopema CTaTUKH (Teopema
ITyanco).

7. YcioBHUs paBHOBECHs IPOHM3BOJBHON IIOCKOH cUCTeMBI cuil (Tpu (OpPMBI ypaBHE-
HUH).

8. Bugsl cui, Buasl Harpy3ok. PaBHOMepHO-pacnpeiesieHHas Harpy3Ka, €€ WHTCHCHUB-
HOCTb.

9. BeKTOpHBII MOMEHT CHJIBI OTHOCUTENILHO IIEHTpa. MOMEHT CHJIBI OTHOCUTENHHO OCH,
MOPSZIOK €70 BBIYMCIICHUS.

10. OnpeneneHre MOMEHTOB CHJIBI OTHOCHUTEIIBHO KOOPJIMHATHBIX OCEH. YCIIOBHUS paB-
HOBECHSI IPOU3BOJIBHOM NPOCTPAHCTBEHHON CUCTEMBI CHIL

11. Kunemaruka. CnocoObl 3a1aHusl JABUKEHUS TOUKH.

12. CkopocTb U yCKOpEHHE TOUKU IPU BEKTOPHOM CIIOCO0E 3aJJaHUs €€ IBUKECHUS.

13. IMocrynaTenpHOE ABMKEHHE TBEPIOTO Tena. TeopeMa O IBMKEHUH TOYEK IOCTYIa-
TEJNBbHO ABMXKYILErocs Tea.

14. BpamarenbHoe IBUKEHHE Tela: 3aKOH BpAIlAaTEIbHOTO JBUKEHMSI, YIJIOBas CKO-
POCTB U YIIIOBOE YCKOPEHHUE TelIa.

15. IInockoe ABMKEHME TeNa, Pa3lOKEHHE IJIOCKOTO IBHMKEHHUS Ha JIBa MPOCTEHIIKX.
VYpaBHeHUsI 1BUXKEHUS IIOCKOH purypsl. CKOpoCcTh TOUKHU IIIOCKOM purypsl. Teopema o mpoek-
LUAX CKOPOCTEH JIBYX TOYEK Tela Ha COSAUHSIONIYIO UX IIPSIMYIO.

16. CnoxHoe ABUKEHHE TOUKU. AGCOIIOTHOE, IEPEHOCHOE U OTHOCUTENIBHOE JBH)KEHUE.
Teopema o cnoxxenuun ckopocrteil. Teopema o cioxxeHnn yckopeHuil. Kopnonncoso yckopenue,
npaBuiIo JKyKOBCKOTO.

17. JQunamuxa. [loHste mMarepuaJbHON TOUKH. 3a7auyd TUHAMHUKU. 3aKOHBI JUHAMHKU
(3axonbl HetoToHa). [luddepennunanbable ypaBHEHUS IBHKEHUST MaTepUAIbHONW TOYKHU MPH pas-
JMYHBIX crioco0ax 3aJaHus IBUKeHUs. Pelienue nepBoil 3a1aun AMHAMUKH.

18. JIBukeHHEe TOUKH, OpPOIIEHHOMN MO YIJIOM K TOPU30HTY B cpejie 0e3 CONPOTUBIICHHUS.

19. MomMmeHT MHEpIHH Tena OTHOCUTENBHO ocH. Pamuyc uHepin. MOMEHT WHEpIIUH Te-
Ja OTHOCUTENIbHO MapajulelbHbIX oceil (Teopema Itolirenca-llITelinepa). MoMEHTH MHEpIUH
npocteiimux ten. LleHTpoOexHbIe MOMEHThI HHEPILIUH.

20. KuHeTnueckuii MOMEHT TOYKH U CHCTEMBbI. TeopemMa 00 U3MEHEHUH KUHETUYECKOTO
MOMEHTA TOYKH U CUCTEMBI. KHHETHMYECKHI MOMEHT BPaILAIOIIErOCs TEIIA.

21. Kunematuka Touku. CKOpPOCTh M YCKOPEHHE TOYKHM MPU KOOPIMHATHOM U ecTe-
CTBEHHOM 3aJlaHuU crioco0ax 3aJaHus €€ IBHKEHUS.

22. PaBHOMepHOE M PABHOIEPEMEHHOE JBI)KEHHE TOUYKU. PaBHOMepHOe W paBHOIEpe-
MEHHOE BpallleHHe Tela. TpaeKTOprH, CKOPOCTH U YCKOPEHHS TOYEK BPAIAOIIETOCs Tea.

23. Ilpenmer quHamuku. OCHOBHBIE 3a/1a4M AMHAMUKHU. 3aKoHbI HbloTOHA.

24. TuddepeHnnanpHble ypaBHEHHS JBIKEHUS TOUKH.

25. Pemienue nepBoii OCHOBHOM 3a/1auy JMHAMUKHU TOUKH.

26. PemieHne BTOpOit OCHOBHOM 3aJjaui TWHAMHUKH TOYKH. POJTh Had4abHBIX YCIOBUH.

27. llpsmonuHeitHOe IBM)KEHHE TOYKH. YCJIOBUS TNMPSIMOJMHEHHOrO JBMXeHus. MHre-
rpupoBanue quddhepeHInaIbHOr0 YpaBHEHUS JBUKEHHS TOUKH 1pu P=const.

28. KomuyecTtBO NBMKEHHS TOUYKHM U CHCTEMBL. Pa3MepHOCTh KOMUYECTBA JBUKCHMUS.
Umnynece cunbl. Teopema 00 M3MEHEHUH KOJIMYECTBA ABM)KEHUS TOUKH. [IpuMeHeHue Kk perie-
HUIO 3a/a4.



29. Teopema 00 M3MEHEHHH KOJUYECTBA JBMXKEHUSI CUCTEMBbI. 3aKOH COXPaHEHUS KOJIH-
YyecTBa JBUKEHHS cucTeMbl. Teopema o ABM)KEHMH LIEHTpa Macc. 3aKOH COXPaHEHUs JBHKEHUS
IIEHTpa Macc.

30. Jduddepenmanbioe ypaBHEHHE BpalllaTeIbHOTO JABMXKEHUS TBEPJIOTO Teja OTHOCH-
TEJILHO HEMOJBM)XKHOM OcH. Mepa HHEPTHOCTH MPH BpallaTeIbHOM JBHKCHHH Tela.

31. PaGota cuibl. DiemeHTapHas padota cuibl. PaboTa criibl Ha KOHEYHOM IepeMeltie-
Huu. Pabota cuibl Tsokectu. PaboTa ynpyroi CUITHL.

32. MomuocTh cuiibl. PaboTa U MOUTHOCTH CHIIBI, IPUJIOKEHHON K BpalllaloleMycs Te-
ay.

33. Kunernueckas sHeprus mMarepHalbHON TOYKU U cucTeMbl. TeopemMa 00 M3MEHEHUU
KMHETUYECKOU SHEPrUu MaTepUAIIbHOM TOUKH. [IpuMEHEHHE K PEIICHUIO 3a1a4.

34. Teopema 00 M3MEHEHWU KMHETHYECKON SHEPruM cuctembl. KuHernueckas sHeprus
TEJIa ISl YACTHBIX CITy4aeB €ro ABHKEHHUS.

8 YueOHO-MeToqMYecKOe U MHPOPMAIHOHHOE O00ecTiedeHne TUCIMIINHBI

a) OCHOBHasl JIUTepaTypa:

1. MkpterueB O.B. Teopernyeckass MexaHuKa [ DIEKTPOHHBIA pecypc]: yueonuk / O. B.
MkptbiueB. — DnekTpoH.JaH. — MockBa: Bysosckuit yue6nuk: UHOPA-M, 2019. — 359 c.
Buemnrnsis cepuika: http://znanium.com/go.php?id=1039251.

2. MkpteiueB O.B. Teopermueckas MexaHuUKa [DIEKTPOHHBIA pecypc|: MPaKTUKYM:
yuebHoe mocobue / O. B. MkpThrueB. — DnekTpoH.naH. — MockBa: By3oBckuii yueoHuk: MH-
DPA-M, 2020. — 337 ¢. Buemnss cebuika: http://znanium.com/go.php?id=1078351.

3. LpBunbckuii B.JI. Teopernueckast MexaHuka [ DneKTpoHHBIN pecypc]: yueOnuk / B. JI.
L{piBUIIbCKHI. — 5-€ u3., mepepad. u non. — AnektpoH.aan. — M.: KYPC: Uudpa-M, 2018. — 368
c. Bremmnss ceputka: http://znanium.com/go.php?id=939531.

4. KupcanoB M.H. Pemienust 3amau mo TeopeTHYECKOM MeEXaHUKE [DJIEKTPOHHBIN pe-
cypc]: yuebHnoe mocobue / M. H. KupcanoB. — 2-¢ u3., gon. — DnekTpoH.naH. — Mocksa: MH-
®PA-M, 2021. — 222 ¢. Buemmnss cesuika: http://znanium.com/catalog/document?id=364217.

5. Teopernyeckas MexaHuka B mpuMepax M 3anadax. Ctatuka [DIeKTpoHHBIA pecypc]:
yuebHoe nocobue / JI. I1. Hazaposa, A. H. MenkownsH, E. B. ®anskoBa, E.H. ®ucenko; nox pex.
H.A. CmupnoBa. — Dnextpon.fnad. — KpacHospck: Cubl'Y um. akagemuka M. @. PemernéBa,
2020. — 174 c. Baemnss cebuika: https://e.lanbook.com/book/165895.

0) 10MOJIHUTEJIbHAS JINTepaTypa:

1. Teopetnueckas MexaHHMKa: y4eOHO-METOIMYECKOe 1Mocodue [DIeKTpoHHBINH pecypc] /
Coct. H.C. Tlapdenon, C.B. Taiinuneii. — Bomorma — Monounoe: BI'MXA, 2015. Pexum
nocryma: https://molochnoe.ru/ebs/notes/785/download.

3. Teopernyeckas MexaHuka. PykoBoicTBO k permennto 3a1a4. Yacte 1. Craruka: Y4eo-
Hoe nocooue / C.B. TINaiiguneii. — Bonorma — Monounoe: ®I'6OY BO Bomaoroackas TMXA,
2021.

4. Teopetnueckas MexaHuka. PykoBojacTBO k pemreHuro 3amad. Yacte 2. Kunemaruka:
VYueonoe nmocobue / Coct. C.B. TINatinuneii. — Bomorma — Momouynoe: ®I'BOY BO Bosoroackas
I'MXA, 2021.

5. TeopeTndeckas MexaHUKa. PyKoBOJCTBO K pemnieHuro 3aaad. Yacte 3. JlmHamuka ma-
TepuanbHOi ToukM: YuebHoe mocobue / Coctr. C.B. Taiinuneit. — Bonorma — Monounoe:
®I'BOY BO Bonoroackas TMXA, 2021.

6. Teoperuueckast mexanuka: Meroauueckue ykazanus / Cocrt. C.B. Iaiiguneit, B.U. ba-
ponos, H0.B. Bunorpanosa. — Bosorna — Monounoe: ®T'6OY BO Bosoroackas TMXA, 2018.

7. Pabouas Terpaap mo aucuurinHe «Teoperndeckas mexanukay / Coct. C.B. Taiinu-
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neit, B.. baponos. — Bonoraa — Monounoe: ®I'6OY BO Bonoronckas TMXA, 2018.

8. Jlauyra 10.®. Teopernueckas MexaHWKa: YYEeOHHUK JUIsl BBICII. arpapH. yueo.
3aBefieHN 1o arpoukeHepHbIM crien. / FO. @. Jlauyra, B. A. KcenmzoB ; acconumanus
«ArpoobpazoBanue». — 3-¢ u3., nepepad. u gom. — M. : KomnocC, 2010.

9. Byrenun H.B. Kypc teopernueckoit mexanuku / Tom 1. CtaTuka u kuHematuka: Tom
2. Iunamuka. — U3a. 11-e, crep. — CII6.: Jlans, 2009.

B) Ilepeyenb MHPOPMANMOHHBIX TEXHOJOTMH, UCMOJb3yeMbIX B 00y4YeHHH, BKJIIO-
yasi nepeyeHb NPOrpaMMHOro odecreyeHust 1 HHGOPMANMOHHBIX CIPABOYHBIX CHCTEM

JIu1eH3MOHHOE POrpaMMHOe o0ecreyeHue:

Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft Office Profes-
sional 2003 / Microsoft Office Professional 2007 / Microsoft Office Professional 2010

STATISTICA Advanced + QC 10 for Windows

B T.4. 0OTCYECTBCHHOC

Astra Linux Special Edition PYCB 10015-01 sepcuu 1.6.

1C:Ilpeanpusitue 8. Koudurypanus, 1C: Byxrantepus 8 (yueOHas Bepcus)

Project Expert 7 (Tutorial) for Windows

CIIC KouncynpranTlntoc

Kaspersky Endpoint Security mis 6usneca CtaHaapTHbIH

CB000HO pacnpocTpaHsieMoe JHIEH3MOHHOE POrPAMMHOe o0ecneyeHue:
OpenOffice
LibreOffice
7-Zip
Adobe Acrobat Reader
Google Chrome
B T.4. 0T€4eCTBEHHOE
SAunekc.bpaysep

HNudopmanuoHHble CIPABOYHBIE CHCTEMBI

— EnuHoe OKHO jocTyma K o00pa3oBaTelbHBIM pecypcaM — pexXHM JOCTyTa:
http://window.edu.ru/

— UIIC «Koncynprantllmroc» — pexxum gocryma: http://www.consultant.ru/

— Wnteppakc - LleHTp packpbITHsl KOoprnopaTUBHOW HMH(OpManuu (cepBep pacKpbITHS
uH(pOopManumn) — pexuM jgoctymna: https://www.e-disclosure.ru/

—  Unadopmaunonno-npasosori  mopran [APAHT.RU - pexum  gocryna:
http://www.garant.ru/

— ABTOMaTH3HMpOBaHHAs cripaBouHas crcrema «Cenpxo3TexHukay (Web-sepcust) - pexum
nocryr: http://gtnexam.ru/

IIpodeccuonanbubie 6a3b1 JAHHBIX

— Hayunas osnextponnas Oubnmoreka €eLIBRARY.RU — pexum pgocryma:
http://elibrary.ru

— Haykomerpudeckast 6a3a qaHHBIX SCOPUS: 0a3a MaHHBIX pedepaToB W MUTHPOBAHUS —
pexuM pocryna: https://www.scopus.com/customer/profile/display.uri

— OduumanbHbiil caiT denepaabHOM CITyKObl TOCYIapCTBEHHON CTaTUCTUKH — PEXHUM J10-
crymna: https://rosstat.gov.ru/ (OTKpsITBIH TOCTYI)

— Poccuiickas Axagemuss Hayk, OTKpBITBIM JOCTYIT K HAYYHBIM XYpHAJIaM — PEXHUM J10-
crymna: http://www.ras.ru (OTKpsITBIH TOCTYI)
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— OdunmanpHpiil caiit MUHUCTEPCTBA CeNbCKOTo X03siicTBa Poccuiickoit denepanum —
pexkum poctyma: http://mex.ru/ (OTKpBITBIH OCTYII)

DJIeKTPOHHBbIE OUOJIMOTEYHbIE CHCTEMbI:

— OnexkTtpoHHblid OubOmmoreunsiii  karaior Web WPBUC — pexum gocryma:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cqiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

— DOBC JIAHb — pexxum nocryna: https://e.lanbook.com/

OBC Znanium.com — pexxum gocrtyma: https://new.znanium.com/

DBC IOPAUT — pexum pocryma: https://urait.ru/

— BOBC POLPRED.COM: http://www.polpred.com/

DJIeKT POHHAaA ouoIMoTEKA n31arcJIbCKOIo OCHTpa ((AKaI[eMI/IH ».
https://www.academia-moscow.ru/elibrary/ (komnekuus CITO)

— OBC ®I'bOY BO Bomnoroackas TMXA — pesxxum goctyna: https://molochnoe.ru/ebs/

9 MaTepuajibHO-TeXHHYECKOe oOecrevyeHne TUCIUIINHBI

VYuebnas aynutopus 4205 11 npoBeeHUs 3aHATUH JEKIIMOHHOTO M CEMHUHAPCKOro TUIIA
(IpaKTHYECKUE 3aHSTHs); TPYNIIOBBIX M MHIMBUIYaJbHBIX KOHCYJIbTALWN; TEKYIIETO KOHTPOJIS
U [IPOMEXYTOUHOM arTecTauuu. OCHOBHOE 00OPYIOBaHUE: FKPAH JUIsl IpoeKTopa 1 mT., mpoek-
TOp - 1 WIT., KOMIBbIOTEP B KOMIUIEKTE - 1 MIT.

VYueOnas aynutopus 4304 11t mpoBeACHUS 3aHATHI JIEKIIMOHHOTO U CEMUHAPCKOTO THIIA
(IpaKTHYECKUE 3aHSTHSA); TPYIIOBBIX U HHIUBUIYAIbHBIX KOHCYJIBTALMH; TEKYIIETO0 KOHTPOJISI
U [IPOMEXYTOUHOM arTecTaunu. OCHOBHOE 00OPYIOBaHUE: FKPAH JUIsl IpoeKTopa 1 mT., mpoek-
TOp - 1 WIT., KOMIBbIOTEP B KOMIUIEKTE - 1 MIT.

VYuebnas aynuropus 4214 g npoBeneHus 3aHATUN 1o qucuuiuivHe «Teoperuueckas
MexaHukay. OCHOBHOE 000pyAOBaHUE: 3JUIMIcOorpad, MOJelb KPUBOIIUITHO-IIATYHHOTO MeXa-
Hu3Ma, npubop Ateyna (FPM — 02) — onpezienieHe yCKOpeHUs: CBOOOTHOTO MaACHHsI, MasTHHK
O0epOeka — n3ydeHne 3aKOHOB BPAIIaTeIbHOTO JBIKCHUS, KpyTHIIBbHBIN MasTHUK (FPM — 0,5) —
ofpeielIeHne MOMEHTa MHEPIMH TeJla METOAOM KPYTHIIBHBIX KoJeOaHi, MasTHUK MakcBesa —
OTIpe/ielIeHne MOMEHTa MHEPIIMH Tella OTHOCUTENHFHO OCH BPAIICHUS, YHUBEPCAIbHBIA MasTHUK
(FPM — 04) — uccnemoBanue Konebanuii pu3nIecKoro 1 MaTeMaTHUECKOTO MasiTHUKA U OIpeie-
JIeHHEe yCKOpeHUsl cBoOoHoro najaeHus, npudop TM 88A — uccnenoBaHue KpyTHIIBHBIX KoJle-
Oanmii u siBIeHUs1 pe3oHaHca, npubop (FPM — 07) — onpenenenne koddduipienTa TpeHus Kavue-
HUS, KPYTUIIBHBIN OAJUIMCTUYECKHI MasiTHUK — OIpeesieHue CKOPOCTH ToJIeTa My JUHAMUYe-
CKHUM METOJIOM.
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10 KapTa koMneTeHIMi TUCHUILINHBI

Teopernueckas Mexanuka (Hampasienue moarotoBku 27.03.01 CrangapTusaiust 1 METPOJIOTHS)

Lenb qUCIUTLIMHBL

— ¢opMupoBaHue y 00yJarOmuXcs CoOCOOHOCTH peliaTh HHKEHEPHBIE 33/1a4H C UCIIOIb30BaHUEM OOLINX 3aKOHOB
MEXaHHKH.

3amaun OUCIUTLIAHEI

— U3YUCHUC O6IJ_II/IX 3aKOHOB MCXAaHUYCCKOT'O IBUKCHHA U PABHOBCCUA MATCPUAJTIBHBIX TCII.
— YCTAHOBJICHUC 06IHI/IX IMPUEMOB 1 MCTOAOB PCIICHUA 3a1a4, CBA3aHHBIX C MCXaHUYCCKHUM IBVXXCHUCM.

B nporiecce ocBoeHUs JTaHHOM THUCHUIUIMHBI CTYICHT (DOPMUPYET U IEMOHCTPUPYET CIAEAYIONINE

O6menpodeccruoHaabHble KOMIETEHIIUN

Komnerennuu [Tnanupyemble pe3ynbTaThl Texnonoruu dopma o1eHOU- CryneHu ypoBHEW OCBOEHUS KOMIIE-
Nunexc dopMynHrpoBKa 00y4eHust (MHANKATOPHI J10- dbopmMupoBaHUs HOI'O CpeJICTBa TEHIUU
CTHKEHUS KOMIETSHIINN)
OIIK-1 | OIIK-1 Crocoben ananmu- | U] -1 onk-1. JemoHcTpupyer Jlexumn Ortuer no npax- | [HoporosBrii (YynoBJ1eTBOPHUTE/Ib-
3UpOBaTh 3aJa4d MpPO- | 3HAHUE OCHOBHBIX 3aKOHOB TUYECKOMY 3aHS- | HbIii)
dbeccroHanbHOM nes- | XUMAYECKUX JUCIUIUINH, He- [IpakTnueckue TUIO 3HaeT 3amaun npodeccuoHaATBLHON Jie-
TEJIHHOCTU HA OCHOBE IMO- | OOXOJUMBIX ISl PEIICHUs TH- 3aHATUA STETbHOCTH HAa OCHOBE IOJIOXKECHMIA,
JIO’)KEHHM, 3aKOHOB M Me€- | MOBBIX 3a/lad U BO3MOXKHO- VYCTHBIN OnpoCc | 3aKOHOB U METOAOB B 00JIacTH ecTe-
TOJIOB B 00NacTH ecTe- | CTe uHTepHeT-pecypcoB u | CamocTosiTenbHas CTBEHHBIX HAYK U MaTeMaTUKH
CTBEHHBIX HAayK U Mare- | IPOrpaMMHBIX IIPOAYKTOB paborta NunuBunyansHoe | [IpoaBuHyTHIi (X0pOIIO)
MaTUKHU npu pemeHun mpodeccuo- 3a/1aHNe YMmeer npUMEHSATh 3HAHUS OCHOBHBIX

HaJBHBIX 33J1a4

U -2 onk1 Hcnomesyer
3HAHUJA OCHOBHBIX 3aKOHOB
XUMHUYECKHX HayK AJis pele-
HUSI CTaH)IapTHI)IX 3a4a4 Hu

3aKOHOB MAaTEeMaTHYCCKUX H €CTC-
CTBEHHBIX HAyK [UJIsl PEIIECHUs CTaH-
JIapTHBIX 3a/Ja4.

Bricokuii (OTIHYHO)

B.Ha)]eeT — HaBbIKAMH T PHUMCHCHUIA

CIIEUATIM3UPOBAHHbIE WH- OCHOBHEIX IOJI0KCHHM, 3aKOHOB M Me-
dbopmarmorHbie 0a3bl JTAHHBIX TOJOB B OOJAaCTH €CTECTBEHHBIX HAyK
IIg IIOMCKa  COCOUHCHUM, M MAaT€MAaTUKU B PEUIEHUU 3a/ay Mpo-
WU3y4YEHUsI HUX CBOWCTB, IpHU- (heccoHaIbHON NEATENbHOCTH.
MEHEHHUSI B  IPOU3BOJACTBE

MIPOYKTOB TTUTAHUS
U -3 onk-1. Ilpumensier un-
dbopManmoHHO-

KOMMYHHKAI[MOHHBIE TEXHO-




JJOTMU B PEIICHHUU THUIIOBBIX
3aaa4d

OIIK-2

OIIK-2 Cnocoben ¢op-
MYJIUPOBATh 3a7a4d Tpo-
beccuoHanbHON nes-
TEIBHOCTH Ha  OCHOBE
3HAHUH POQUITBHBIX
paszenoB  MareMaTude-
CKHX M €CTeCTBEHHOHa-
YYHBIX JUCIUILTAH

NI -1 onk-2. JdemoncTpupyer
3HaHUE MPOQUIBHBIX pa3ze-
JIOB XUMHMUYECKUX JTUCLMILIMH,
HEOOXOJUMBIX ISl pEIICHUs
TUIIOBBIX 3a/1a4 U BO3MOKHO-
CTEl MHTEPHET-PECYpPCOB U
IPOTrpaMMHBIX IPOIYKTOB
opu  peweHun mnpodeccuo-
HaJIbHBIX 3a/1a4

U] -2 onk-2. Ucnions3yet 3Ha-
HUSL TNpOQUIBHBIX Pa3]esoB
XUMHYECKHX HAyK Ui perie-
HUS CTaHAApPTHBIX 3aJad |
CHeUATN3UPOBAHHBIC WH-
(dopmanroHHbIe 6a3bl JAHHBIX
IS TIOMCKAa  COCIWHCHHH,
U3y4eHHUs] UX CBOMCTB, MHpH-
MEHEHHST B  IPOU3BOJICTBE
IPOAYKTOB MUTAHUS

W] -3 onk-2. [Ipumenser 3Ha-
HUSL TPO(UIBHBIX Pa3/esioB
XUMHYECKUX JUCIHILINH IS
dopmynupoBaHus 3agad B
npoecCuoHaNbHON JIeATeNb-
HOCTH

Jlekuu

[IpakTnueckue
3aHATHUS

CaMocTogTelIbHas
pabora

Otuer 1o npak-
TUYECKOMY 3aHsI-
THUIO

VYcrHblii onpoc

NupusunyansHoe
3a7aHue

IloporoBbIiii
HBbI)
3naet 3amaun npodeccuoHaIbHOM J1e-
SITEJIBHOCTA Ha OCHOBE 3HAHWM IMpo-
(GUIBHBIX pa3[eioB MaTeMaTUYECKUX
Y €CTECTBEHHOHAYYHBIX JIUCIUILIMH.
IIpoaBUHYTHIN (XOpO11I0)

YMmeer dopmynmpoBaTh 3amavd MPo-
(heccuoHanbHOM JESATENBHOCTH Ha OC-
HOBE 3HAHUU TPOMUIBHBIX pPa3/IeIIoB
MaTeMaTUYECKUX U €CTECTBEHHOHAYY-
HBIX JTUCIUTIINH.

Bbicoknii (OTJIMYHO)

Baaneer — HaBbIKaMHU UCIIOJIB30BAHUS
npodUIbHBIX pPa3leNoB MaTeMaThye-
CKMX W €CTECTBEHHOHAYYHBIX JHCIIH-
IUIMH B peUIeHWH 3afad mpodeccuo-
HAJIBHOM JIESITEIbHOCTH.

(y10oBJIETBOPHUTEIb-
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