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Pabouas mporpamma pazpaboraHa B cooTBeTCTBHM ¢ DepepanbHbIM rocydapCTBEHHBIM
00pa3oBaTebHBIM CTAaHAAPTOM BBICIIETO 00pa3oBaHUs MO HampaBieHHIO moarotoBku 36.03.01
«BetepuHapHO-caHUTApHAS YKCIIEPTU32», YTBEPKICHHBIM MTPUKa3oM MUHUCTpa 00pa3oBaHuUs U
Hayku Poccutickoit ®eneparuu Ne 939 ot 19 centsaops 2017 r.

Pabouas mporpamma yTBeprk/IeHa Ha 3acelaHuy Kadeapbl MAaTeMaTUKH U

¢u3uku (mporokon Ne 010119-11 ot 19 urons 2023 1.)

N.0. 3aBenyromeii kadenpoii %{W/ (IMumkuna JI.A.)

IIOAIMHUCH

Pabouas nporpamMmma pekOMeHJ0BaHa K UCIIOJIb30BAHUIO B YUEOHOM IPOLIECCe METOINYECKOM

KOMUCCHEN (paKyapTeTa BETEpUHAPHON MEIULMHBI U TEXHOJIOTMH KUBOTHOBOJICTBA
(mpotokon Ne 9 ot 24.06. 2023 r.).

[Mpencenarenb METOTUUECKON KOMUCCHH e - (ITanoraukosa FO.B.)
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1. O61masi xapakTepucTUKA JUCIUTINHBI

1.1. Heab AHCHUIJIMHBI
Heab n3ydenus Kypca GU3NKH COCTOUT B (HOPMHUPOBAHUY 3HAHWUH, YMEHHUI ¥ HABHIKOB B
MPEACTABICHUN (DU3UIECKON TEOpHH KakK 000OIIEeHHs HAONIOACHUH, MPAKTHYECKOTO OIbITa U
IKCIIEPUMEHTA; CIOCOOHOCTH peliaTh TUIOBBIE 3a/ayl NMPO(ECCUOHATBHONW JEATEeIHbHOCTH Ha
OCHOBE 3HAaHMH  OCHOBHBIX  3aKOHOB  MaTEMaTHYECKHUX, ©CTECTBCHHOHAYYHBIX U
o0menpopeCCHOHANBHBIX AUCIUILINH C MPUMEHEHHEM WH(GOPMAIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHI

1.2. 3apauyu JUCHUNIINHEI

1. ®opmupoBaHue 3HAHWN TIABHBIX (U3UYECKHX 3aKOHOB MEXAHMKH, MOJEKYISIPHOU
GU3MKH M TEpPMOJMHAMMKH, 3JIEKTPOMAarHeTHU3Ma, ONTUKH, ATOMHON M sAepHOM (HU3UKH,
JIEKAIUX B OCHOBE BCEX OMOJIOIMYECKUX IIPOLIECCOB;

2. ®opMHUpOBaHUE YMEHMSI HCII0JIb30BaTh (PU3MUECKUE 3aKOHbI AJIS OBJIA/ICHUS] OCHOBAMU
TEOPUHU U MPAKTUKU OMOJIOTUYECKUX ITPOLIECCOB B JKUBBIX OPraHU3MaXx;

3. ®opMupoBaHHE HABBIKOB MO MCIIOJIb30BAHUIO COBPEMEHHOM Hay4HOH M3MEpUTEIIbHOM
anmnapaTrypsl, BBIIOJHEHHUIO IIPOCTEUIINX OSKCIEPUMEHTAIBHBIX HCCIEAOBAHUN Pa3IUYHBIX
(bu3nYecKuX sIBICHUH ¢ MPUMEHEHUEM HH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOT U1

1.3. IlpeameT TMCHUTIIMHBI

a) OCHOBHbIE MNPHUHIMIIBI M 3aKOHbl (U3MKM M OUOPU3MKH, HMX MaTeMaTHYECKOe
BBIpa)KEHUE;

0) ocHOBHBIC (pU3MUECKHUE SIBICHUS, METOABI MX HAONIOJACHUS U SKCIEPUMEHTAIHHOTO
UCCIIEIOBAHMsI, METOAbl TOYHOIO H3MEPEHUs (QU3UUECKUX BEIMYUH, METOAbl 00pabOTKH
Pe3yJIbTaTOB SKCIIEPUMEHTA, 3HAKOMCTBO C OCHOBHBIMHU (PU3NYECKUMU PUOOpaMH;

B) (hopMupoBaHME HABBIKOB 3KCIEPUMEHTAIBHOM pPabOThl, MPAaBUIBHOTO BbIPAXKEHUS
¢busnveckux wuaei, (GOPMYIMPOBKM W peHIeHHs (U3NYECKUX 3a/ad, OLEHKH MOopsaKa
(U3NYECKUX BEJTUYUH;

T') IpeJCTaBICHNE O TpaHUIaX IPUMEHUMOCTH (PU3NYECKUX SIBICHUN U TUIIOTES;

J) pa3BUTHE Yy CTYICHTOB JIIOOO3HATENBHOCTH M HHTEpeca K M3YUYEHHIO (DUBHKH,
OHUMaHue QUI0COPCKUX MpodIeM PU3UKH.

1.4. MecTo AucuMILIMHBI B 00pa30BaTe/IbHON NporpaMmme
Juctumumaa «Pu3nka» JTaeT maHopaMmy HanboJiee YHHBEPCATBHBIX METOJIOB, 3aKOHOB U
MOJIEeTICH, IEMOHCTPUPYET CHECIU(PHUKY PAITHOHATHFHOTO METO/AA IMO3HAHUS OKPYXKAIOMIETO MHPA,
crocoOcTByeT  (OPMHUPOBAHUIO Yy  CTYACHTOB  COBPEMEHHOTO  €CTECTBEHHOHAaYy4YHOTO
MHPOBO33PEHHUS, CIOCOOCTBYET JajbHEHIIEMYy pa3BUTHIO JIUYHOCTU. DU3MKa Kak oOs3aTeabHast
JTUCIUILIMHA BXOAUT B 00s3aTeNbHYIO YacTh yuebHoro miana b.1.0.

1.5. B3auMocBs3b ¢ APYrHMH JUCHUTLIMHAMHA
Conepskanue Kypca GU3UKH TECHO CBA3aHO C y4eOHBIMU MPOrpaMMaMHt 110 MaTeMaThKe,
a TaKk)Ke HEOPraHWYECKOH, aHAIUTHUYECKON M OPraHMYeCKOW XMMHHU IS CICIUATbHOCTH
36.03.01 «BerepuHapHO-CaHUTAPHAS YKCIIEPTH3A)
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2. Ilnanupyemblie pe3yJbTaThl 00yUeHHs 10 JUCHHUIJIHHE

b1

JAucuunannbl
(MmonyJin)

Kovmnerenuun, 3YH

b1.0.12

bruoduzuka

YK-1

32. 3HaTh METOABI 1 OCHOBHBIE TIPHHITHAITHI
KPUTHYECKOTO aHAJM3a W OIIEHKH COBPEMEHHBIX
HAYYHBIX IOCTWKCHHMIA; aITOPUTMBI aHAITU3a 3a71ad,
BBIJICTISS X

0a30BbIE COCTABIISAIONMINE - PU3NUSCKHE OCHOBBI
MEXaHUKH, MOJICKYJIIPHOH

(U3MKH U TEPMOJVHAMHKH, 3JICKTPOMarHeTH3Ma,
ONTHKH, aTOMHOU U SIACPHOMN (DM3HKH, JICKAITNX B
OCHOBE

OHMOJIOTUYECKUX U TEXHOJIIOTHUECKUX TPOLIECCOB B
BETEPHUHAPHH

V2. YMeTh mony4ats HOBBIE 3HAHUS, COOMPATh U
000011aTh TAaHHBIE TI0 AKTyaIbHBIM HayYHBIM
npobieMaM, OTHOCAIIMMCS K TPO(ECCUOHATBHOM
007acTH; OCYIIECTBIIATh MMOUCK HH(pOpMALIUHU U
pELIeHU Ha OCHOBE

JIEHCTBUN, DKCIIEPUMEHTA U OIBITA JUIsSl PELICHUS
MTOCTABIICHHOH 3aa4¥ - UCTIOJIH30BATh (PU3MUECKUE
3aKOHBI JIJIsl OBJA/IEHUS] OCHOBAMH TEOPHH U TIPAKTHKH
OHMOJIOTUYECKUX U TEXHOJIOTHYECKIX

MIPOIIECCOB B BETEPUHAPHUU

H1. UccnenoBannem npobiaeMsl mpodeccrnoHaTEHON
JeSITeBbHOCTH C IPUMEHEHUEM aHallu3a, CHHTE3a 1
JIPYTHX METOAO0B HHTEIUIEKTYAIbHOH IS TEIbHOCTH;
H2. VImeTh HaBBIKY BBISBICHUS U UCCICAOBAHUS
po0JieM NPOoPeCCUOHATILHON JACSITEILHOCTH C
NpUMEHEHUEM aHallN3a, CHHTE3a U JPYTHUX METOJIOB
WHTEIUICKTYaTbHON

JEeSITeIBHOCTH, apryMEHTUPOBAHHOTO
(hopMHUPOBaHUs COOCTBEHHBIX CYXICHUN U OIICHKH C
MCIIOJb30BaHUEM CUCTEMHOTO Toaxoaa. FiMeTs ombIT
WCTIONIb30BaHMsI CO-BPEMEHHON HAYYHOM
M3MEPUTEIILHOU annapaTypbl, BBITOJTHESHUS
MPOCTEHIINX IKC-TIEPUMEHTAIILHBIX HCCIIEIOBAHUIMA
Pa3INYHBIX PU3NIECKHUX SBICHUH C TPUMEHEHUEM
UHPOPMAIMOHHO-

KOMMYHUKAIIMOHHBIX TEXHOJIOTHH
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3. O0bEM TMCHUIJIMHBI M BUABI padoT

3.1. Ounas ¢opma o0yueHust

Ioka3aTenu Cemectp Bcero
1

OO11ast Tpy10EMKOCTB, 3.€./4 3/108 3/108
OO6m1ast KOHTaKTHAas padoTa, 4 40,75 40,75
OO6mmas camocrosiTenbHast padoTa, a 67,25 67,25
KoHnTakTHas paboTa pu MPOBEICHUU YICOHBIX 3aHATHH, B 40,00 40,00
T.4. (9)
JIEKITUHA 14 14,00
nabopaTtopHbie 26 26,00
CamocrosTenbHas paboTa IMpH MPOBEICHUN YISOHBIX 49,50 49,50
3aHATHH, U
KonrtaktHas paboTa rnpu mpoBeACHUHU IPOMEKYTOTHON 0,75 0,75
aTTectaluu o0yJyaroumxcs, B T.4. (4)
TPYMIOBBIE KOHCYNbTALIUN 0,50 0,50
DK3aMEH 0,25 0,25
CaMocTosTenbHast paboTa npu IpoMeKyTOUHOM 17,75 17,75
aTTecTaluu, B T.4. (4)
MOJrOTOBKA K DK3aMEHY 17,75 17,75
@®opMa IPOMEKYTOUHOM aTTECTalUU JK3aM€H JK3aMeH
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3.2. 3aouHas ¢popmMa 00yUeHUsI

IMoka3arenu Kypc Bcero
1
OO011ast Tpy10EMKOCTB, 3.€./4 3/108 3/108
OO6m1ast KOHTaKTHas padoTa, 4 4,75 4,75
O6m1as camocTrosiTebHas padboTa, 9 103,25 103,25
KonrtaktHas paboTa rnpu mpoBeACHUHU YIeOHBIX 4,00 4,00
3aHATHUH, B T.4. (4)
JIEKIIUA 2 2,00
nabopaTopHbIS 2 2,00
CaMocTosiTenbHas padoTa Mpy IPOBEACHUH 85,50 85,50
y4eOHBIX 3aHATUH, U
KonrakTHas paboTa npu npoBeaecHUN 0,75 0,75
MIPOMEXKYTOYHOM aTTeCTAI[MN O0YJArOIIUXCS, B T.4Y.
q

gp)ynnom,le KOHCYJIbTAI[H 0,50 0,50
DK3aMEH 0,25 0,25
CaMocTosiTenbHast paboTa npu IpoMeKyTOUHOM 17,75 17,75
aTTecTaluu, B T.4. (4)
MOJrOTOBKA K DK3aMEHY 17,75 17,75
dopma MPOMEKyTOYHOU aTTEeCTAIUN 9K3aMeH IK3aMeH
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4, Coneprxkanue TUCHUIINHBI

4.1. Conep:xxaHue JTUCIHUIUIMHBI B pa3pe3e pa3/iesioB U MOAPa3ieioB

Pasznea 1.. ®Dusnyeckne 0OCHOBBLI MEXaHUKU U OMOMEXAHUKH

[Toapaznen 1.1. dusnyeckre OCHOBBI MEXaHUKH.

Kunemamuka u ounamuxa nocmynamenbHo2o u 6paujamenbHO20 08UNCEHUs
MamepuaibHoU mouxku u meépoozo mena. 3akonvl Horomona. Momenm cunvl. Momenm
umnynvca. Momenm unepyuu. Ypaenernue momenmos. Ocnogroe ypasHenue OUHAMUKU
gpawjamenvHo2o ogudicenus. Paboma, mownocms, snepeus Mexanuueckue ceoticmea meépovix
mei. Buowvl oechopmayuu. 3axon I'yka. Ilpeden npounocmu. /lepopmayus cosuea, kpyuenus u
uzeuba. Mexanuueckue ceovicmaa duonocuieckux mxkaneu. Kocmnas mrxans. Mexanuueckue
CB80UCMBA KOJICU, MbIULY, MKAHEU KPOBEHOCHBIX COCYOO08.

[Tompaznen 1.2. MexaHuKa KUIKOCTH B TEMOJUHAMHKA.

Tuopocmamuueckoe oasnenue u e2o ceoticmsa. I uOpoOUHamuKa udearbHou HCUOKOCMU.
Dopmyna Hetomona. Cmayuonaproe meyenue. Pedxcumvl 08udicenus Hcuokocmu. Ypasnenue
HepaspvisHocmu. Ypasuenue bepnynnu u cneocmsus uz neco. Cmamuyeckoe u OUHAMU4ecKoe
oasenue 6 NOMOKe U Memoobl UX usmeperust. I uopoouHamura 8s3K0u HcuoKocmu.
Koagpduyuenmur eazxocmu. 3axonwvt cemoounamuru. 3axon Cmoxca 8 mexHono2uu MOJIOYHbIX
NPOOYKMO8 U NpU UCCied08anuu Kposu. Ilpumenenue 3aKkoH08 2UOPOOUHAMUKU 8 CeNbCKOM
xozalicmee. Quzuueckue 0CHO8bl 2UOpOOUHamuru. Mexanuxa cepoeuHo-cocyoucmou cucmemol.
Dusuueckue c0NUCMEa Kposi.

[Tonpasznen 1.3. Konebanus u BotHBL. broakycrruka

Mexanuuecxue xonebanus. Jlunetinwiii capmonuseckutl ocyunissmop. Quzuyeckutl
masmuux. C60600Hble U 3amyxarowjue Korebanus. Buinysxcoennvie konebanus. Pezonanc.
Pezonanc 6 buonoeuueckux npoyeccax. Cnosicenue xonebanuti. Konebamenwvnvie npoyeccwi 6
buonocuueckux oovexmax. Boanwvl 6 ynpyaux cpedax. @usuueckue ocHogwvl akycmuku. [lpupooa
38yka. Ucmounuxu 3gyka. Xapaxmepucmuxu 38yka. buonocuueckas axycmuxa. Bocnpusmue
38yKa. 3akon Bébepa - @exnepa. Ungpaszsyk u ynempassyk. Yiempasgykosas buoakycmuxa.
Bonnosvie npoyeccowi 6 scusbix opeanuzmax.

Paznen 2. MosekynsipHasi pu3uKa ¥ TEPMOIHMHAMHMKA

[Mompazmen 2.1. OCHOBBI KIIACCHYECKOW MOJICKYISIPHO-KHHETHIECKOH TEOPHH.

OcHosHoe ypasHeHue MONeKyIapHO-KUHemuyeckou meopuu 2asa. Pacnpeoenenue
9HepauuU no cmeneHam c60600bl. BHympenmuss snepaus udeanvrhoo 2asa. Pacnpedenenue
Monekyn no ckopocmam. Pacnpedenenue bonvymana. buosnepeemuxa. feénenus nepenoca 6
opeanusme. Tennonpoeoonocmo. 3axon @ypve. Tennoomoaua. KonsexmusHulil menioooMeHn.
Tennonepeoaua. /lugppysus. 3akon Quka. Henenus nepenoca 6 6UOI02UYECKUX CUCTEMAX.
Du3zuyeckue 0CHO8bI mepmopezynayuu opeanusma. IlogepxHocmuulil 10 8 HCUOKOCMAX.
Kosgppuyuenm nosepxnocmmnozo namsaxcenus. @opmyna Jlannaca. Kanunnaphule aenenus.
@opmyna bopenu — Krwopena. Kanunnsapuvle sienenus u buoiocuieckue npoyeccyi.



Crpanuna 8 u3z 32

[Moxpaznen 2.2. OCHOBBI TEPMOAMHAMHUKYU OMOJIOTUYECKUX MTPOIIECCOB.

Tepmoounamuyeckue napamempwvl u npoyeccvl. Tennroma u paboma. Ilepsoe Hnauano
mepmoounamuxu. Mzonpoyeccol. lIIpumenenue nepeoeo Hauana mepmoOUHAMUKU O AHAIU3A
uzonpoyeccos. Tennoémrxocmov udeanvrozo 2asa. Ypasnenue Matiepa. Beeoenue 6 knaccuueckyro
u Kkeanmogyro meopuro menioémxkocmu. Illonumponnvlie npoyeccvl. Ypasnenue Ilyaccona.
Obpamumvie u Heobpamumbsie npoyeccvl. Bmopoe nauano mepmoounamuxu. Ipunyun oeticmeust
mennosou mawunvl. Lukn Kaprno u meopema Kapro. Iumponus. Kueoiui opeanuzm xax
OMKpbIMas mepmoouHamuueckas cucmema. llepsoe Hauano mepmoOuHaAMuxKu 6 OuUoIOUU.
Ilpespawjenue suepeuu 6 OUOTOSUYECKUX CUCMEMAX U IHEpeemUYecKuti OanaHc HcUo2o
opeanuzma. Tennonpooykyus. 3a8ucumocms CKOpOCmMuy Menio0moayu U Yacmomaol ObIXAHUS OM
maccol sHcusomuozo. Axkymyauposanue suepeuu 6 monexyaiax AT®. Ilepenoc menna 6 d#cuevix
opeanuzmax. Bmopoe Hauano mepmoounamuxu 6 oOuonocuu. KIIJ] mviuyvi. Cropocmo
U3MEeHeHUs. SHMPOnuY U cmayuoHaproe cocmosinue. Qopmyna llpueodscuna.

Pa3nen 3. DyieKTpUYECTBO U MATHETU3M

[Toapaznen 3.1. DiekTpocTaTUKa.

Dnekmpuueckoe noie u e2o0 xapaxmepucmuxu. Paboma no nepemewenuro sapsoa 6
anekmpocmamuieckom noie. Ilomenyuanvuolii  xapakmep  3J1eKMpPOCMAmMu4yeckKo20 NoJs.
Homenyuan. IIpooonuxku 6 31eKmpocmamuyeckom noue. DIeKmpocmamudeckas 3auumad.
3azemnenue anekmpoycmanosox. Jusnexkmpuxu 6 anexkmpudeckom none. Illonapuzayus
ousnekmpukos. Jusnekmpuueckas npoHuyaemocmo. Jludsiekmpuyeckue ce0UCmea mKaHell
opeanusma. Onexkmpoémrocms. Kondencamopwvi. Onekmpoémkocmv  KIemouHvlx MemOpaH.
Duepeus snekmpuuecko2o noJisi.

[Toapazaen 3.2. [ToCTOSTHHBIN EKTPUICCKUN TOK.

3axon Oma 6 ummeepanvHou u 6 ouggepenyuanrvhou Gopme. Tennosoe Oeticmsue
IleKkmpuiecko20 moka. Jleticmeue NOCMOAHHO20 2NEKMPUYECKO20 NOJNL HA  OP2AHU3M
arcugommuwix. Membpannwiii nomenyuan. Ypasnwenue Hepucma. Mexanusm obpazoeanus
buonomeHyuanos. Quzuueckue OCHOBUL 9eKMpoKapouocpapuu. IIpoxoorcoenue
NEKMPUYECKO20 MOKA Yepe3 HCUBbLe MKAHU.

[Tonpaznen 3.3. MarauTHoe moJe.

Maenummnoe 63aumodeticmsue npogOOHUKO8 ¢ mokom. Maenumnoe none. 3axon Amnepa.
3axon buo — Casapa — Jlannaca. I'eomacnummnoe noie u e2o GuuUsHUE HA HCUBbIE OP2SAHUIMBI.
Onexmpomaenumuas unoykyusa. Camounoykyus. HHoykmuenocms. Jlelicmeue nepemeHno2o
MAZHUMHO20 NOJS  HA  OPeAHU3M — MIEKONumawouje2o. JDHepeus  MACHUMHO20  NOJA.
DnexmpuyecKkutl MoK 6 2a3ax u 8 HUOKOCMAX. 3aKOH dIeKMpPoau3d.

Pa3nen 4. OnTuka u kBaHTOBasi puzuka. JiaeMeHThI GOTOOHOJIOTUH

[Toapaznen 4.1. 'eomerpuueckas ontruka. BomHoBas ontuka.

Ilpupooa  ceema. Ceemo6oovr u ux npumenenue. OcHobl — omomempuu.
domomempuyeckue GerUUUHb U eOuHuysvl ux usmepenus. Ilpumenenue gomomempuu 6
arcusomnogoocmee. Humepghepenyus ceema, cnocodvl e€é HabMoOeHus U npuUMeHeHue.
Hugparyus ceema. Jugpaxyuonnas pewémxa. Ilonapuzayus ceema. Ilonspuzosanuviii u
ecmecmeenHvil ceéem. 3axkonvl Manioca u bpiocmepa. Bpawenue naockocmu noaapuzayuu
onmuyecKu akmueHvimu sewjecmsamu. /ucnepcus ceema. Cnexmpul u ux munsi. Cnekmpanohbii
aunanus. Bzaumooeiicmeue ceema c sewecmeom. Iloenowenue ceema. 3axonwt bycepa u bepa.
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Buonoeuueckoe snauenue conneunozo ceema. llpumenenue yrompaguonremosoeo ceema o
caHayuu 8030YUHOU cpeobl.

[Toapaznen 4.2. TernoBoe uznydenrne. KBaHTOBBIN MEXaHU3M H3JTy4eHHUs CBETA.

Tennosoe usnyuenue. 3axon Kupxeogpa. 3axon Cmeghana — Bonvymana. 3axon cmewyenus
Buna. Tennosoe usnyuenue mena owcueomuuvlx. Keanmoevlii mexanuzm u3nyueHus ceema.
@opmyna IThanxka. Domosghghexm. Keanmoswiii mexanuzm noenowenus ceema. Kopnyckyniapho-
60110801 Oyaruzm. Ilousmue o hpomoxumuueckux u pomoduonocuveckux peaxyusax. buoguzuxa
3pUmMenbHo20 GOCHPUAMUSL.

Pa3nen 5. Aromuas u siiepHasi pusznka

[Toapaznen 5.1. [Inanerapuas moxens atoma. Teopust bopa.

Cmpoenue 21ekmponnvlx o06on0uek amoma. Keanmoswviti Mmexanusm 31eKmpOHHbIX
nepexo008. ObvscHeHUe CReKMpAalbHbIX 3aKoHOMepHocmel. Jllomunecyenyus u eé npumenerue
6 semepunapuu. Boanoesvle ceoticmea snekmponos. Bonnoeas ¢hynxyus.

[Tompaznen 5.2. OnTuyeckne KBaHTOBBIE TE€HEPATOpPhl. Buabl  pagroaKTUBHOTO
M3ITy4eHUs ¥ €T0 MMPOHUKAOIAsE CIOCOOHOCTh. CTpOSHUE aTOMHOTO sIpa.

Onmuyeckue keéanmogvie 2ceHepamopul. Ilpumenenue naszepos. Penmeenosckoe
usnyuenue. llocnowenue penmeeHo8CKO20 U3NYUeHUs eeuecmeom. Buowl paduoaxmuenozo
U3YYeHUusi U e20 NPOHUKAWWAs CHOCOOHOCmb. Memoosl pecucmpayuu paouoaKxmueHo20
usnyvenus. Cmpoenue amomnoco s0pa. foepnvie cunvl. HM3omonvl u uszobdapul. llpumenenue
PAOUOAKMUBHBIX  U30MON08 8 GeMepUHapHol Mmeduyune. Hy8cmeumenrbHOCMb — JHCUBLIX
OP2aHUZMO8 K 21eKMPOMASHUMHBIM NOJIAM PA3IU4HOU yacmomel. JlemanvHvle 003bl.
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4.2. PacnipeeieHue KOHTAKTHONH U CAMOCTOSATEIbHOI padoThl NPU NOATOTOBKE

K 3aHATHUAM IO nmoaApasaeiamM

4.2.1. Ounas ¢popma oOyueHus

KonrakTtHas pabora
Paznesnbl, moxpasnens! JUCLUATIIIMHBL CP
JICKI_[I/II/I‘ J3 ‘ 113
Pasznen 1
du3uyecKue OCHOBbI MEXaHHUKH U OHOMEXaHUKH

[Toapaznen 1.1. dusnyeckre 0CHOBBI MEXaHUKU 2 4
[Toapaznen 1.2. MexaHuKa >XKMJIKOCTH U T€MOIMHAMHUKA 2 4
[Toapaznen 1.3. Konebanus u BostHBL. bruoakycTtuka 2 4 5

Pasznen 2

MoaekyasipHas Gu3uKa U TEPMOTUHAMHUKA

[Moapaznen 2.1. OCHOBBI KITACCUYECKON MOJIEKYIISIPHO- 2 4 5
KMHETUYECKOU TEOPUHU
[Tonpaznen 2.2. OCHOBBI TEPMOAUHAMUKH OHOJIOTHYECKHUX 9 4 10
MIPOLIECCOB

Paszgen 3

DJIEKTPUYECTBO M MATHETH3M

[Tonpaznen 3.1. DnekTpocTaTuka 1
[Moxpaznen 3.2. ITocTOSHHBIHN 2IEKTPUIECKUH TOK 1
[Tonpaznen 3.3. MarHuTHOE T10JIE 1 6 10

Paznen 4

OnTuka u kBaHToBas Gpu3nKa. JjieMeHThI (poTodHOoT0TNHU

[Toapaznen 4.1. 'eomeTpuueckas ontuka. BorHoBas onTuka 1 10
[Tonpasznen 4.2. TerumoBoe uznyuenue. KBaHTOBBIN MeXaHU3M 10
U3ITy4eHUS CBETa

Paznen 5

AToOMHas ¥ siiepHast pU3NKa

[Toxapasnen 5.1. Ilnanerapuas moaens aroma. Teopust bopa 10
[Tonxpaznern 5.2. OnTudeckre KBAHTOBBIE TeHEPATOPBI. BUbI
PaZMOaKTUBHOTO U3ITyYEHUS U €r0 MPOHHUKAIOIIAs 7,25
croco6HoCcTh. CTpOeHHE aTOMHOTO Spa
Bcero 14 26 67,25
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4.2.2. 3aounas ¢popma oOydeHUs

KonrakrHas paborta
Pasznensl, moapaznennsl AUCHUILIMHBI CP
JICKI_[I/II/I‘ J3 ‘ I13
Pasznen 1
du3uyecKue OCHOBbI MEXaHUKH U OHOMEXaHUKH
[Toapaznen 1.1. dusnyeckue 0CHOBHI MEXaHUKU 10
[Tonpaznen 1.2. MexaHuKa KUAKOCTH U TEMOIMHAMUKA 10
[Toapaznen 1.3. Konebanus u BosiHBL. brnoakycTtuka 10
Pasznen 2
MoJekyasipHas ¢pu3nka ¥ TEpMOTUHAMHUKA
[Moapaznen 2.1. OCHOBBI KIACCHUECKOM MOJIEKYIISIPHO- 1 10
KMHETUYECKOU TEOPUHU
[Tonpaznen 2.2. OCHOBBI TEPMOIUHAMUKH 10
OMOJIOTMYECKIX
MIPOLIECCOB
Pa3zgen 3
DJIeKTPUYECTBO U
MAarHeTU3M
[Tompaznen 3.1. DnekTpocTaTnka 1 10
[Toapaznen 3.2. [IoCTOSHHBIN JIEKTPUUECKUIA TOK 10
[Toapaznen 3.3. MarauTHoe moJje 10
Pasznen 4
OnTtuka u KBaHTOBasA GPU3NKA. DJIEMEHThI
¢poToduoOrNH
[Moapaznen 4.1. 'eomeTpuueckas onruka. BonmHoBas 10
OTTHKA
[Tonpasznen 4.2. TermoBoe nznydenue. KBaHTOBBIIM 10
MEXaHHU3M
U3ITy4eHUS CBETa
Paznen 5
ATOMHas U AlepHasa PU3UKA
[Toapaznen 5.1. [InanerapHas moxens atoma. Teopust
bopa
[Moxgpaznen 5.2. OnTHYecKkne KBAaHTOBBIE TEHEPATOPHI.
BuasipaarioakTUBHOTO H3ITYYEHUS U €r0 MPOHUKAIOIIAS 3,25
crocoOHOCTh. CTpOCHHE aTOMHOTO Sipa
Bceero 2 103,25
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4.3. IlepevyeHb TeM H Y4eOHO-METOANYECKOr0 00ecTedeHHs 1JIsl CAMOCTOATEILHOH PadoThI

o0yuyarmuxcst
YuebHO-MeTOIMYIECKOE 00ecTIeueHNe O0BéM, 1
Ne Tema camMoCTOATENLHOM dopma
/o paboThI Ne 0o0y4eHus
HcTounuk
crpanuy | Ou- | 3aou-
Has Has
dusnuecku HOBEI
1 3UYECKHE OCHO 9-28 10
MEXaHUKH
MexaHuKa KUIKOCTH U
2 A 47-51 10
reMOJIMHAMHKA
Komebanus v BOJTHEL.
3 34-43 5 10
buoakycruka o
Opranu3aius caMOCTOSTEIILHOM
OCHOBBI KJIaCCHYECKOM PpaboThI MO JUCIUATLINHE
4 | MONEKyISIpHO-KMHETHYECKOM | OCYINECTBIACTCA B COOTBETCTBHM C |  57-58 S
TEOpUH METOINYECKIMH YKA3aHUSMHU -
0 Kypc ¢usuku: yuedbnoe nocodbue
5 | & CHOBBI TCPMOMHAMUKI | /110 o1y /ieHTOB BHICIUNX YUCOHBIX |  60-70 10 10
MOTIOTHMECKHUX MIPOLECCOB | ooyt 0By HAONIHXCA TIO
TOK HOATOTOBKU U CHELMAIBHOCTIM /
[A. H. JlapuoHoB u 1p.] ;
7 MarHuTtHoOE T0JIe . . 141-160 10 10
Boponexckuii rocy1apCTBEHHBIM
Teomerpuueckas ontuka. | A'PAPHBIH YHHBEPCHTET .—
8 b B B v 163-182 | 10
BoJIHOBAs ONTHKA opoHex: BopoHexckuit
roCyJapCTBEHHBIN arpapHbIid
Tennosoe nsny4enue. yauBepcutet, 2016.— 203 c.: .
9 KBaHTOBBIN MEXaHU3M — JIonyIIeHo Hay4dHO- 184-186 10
N3TYy4CHHUA CBCTA MeToanueckuM COBETOM IO
¢uzuke MuHmCTEpCTBA
[InaneTapHas Moaellb aToMa. | 00pa3oBaHMs M Hayku Poccuiickoi
10 P A p Y 187-190 | 10 12
Teopus bopa denepauuu
http://catalog.vsau.ru/elib/books/b
OnTnyecKkre KBaHTOBEBIC 131301.pdf>.
reHepaTopsl. Buabl
aJHO0AKTHBHOTO U3IyUYCHUS
11 | P Y 196-200 | 7,25 | 11,25
1 eT0 MPOHUKAOIIAS
cnocoOHOCTh. CTpoeHue
ATOMHOTO sIpa
Bcero 67,25 | 103,25



http://catalog.vsau.ru/elib/books/b131301.pdf
http://catalog.vsau.ru/elib/books/b131301.pdf
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5. @oH/1 OLIEHOYHBIX CPEACTB /1Jisl MPOBEAeHUsI MPOMEKYTOYHOM aTTeCTAIUU U
TeKYUero KOHTPOoJIst

5.1. Dransl popMUpPOBaHUSA KOMIIETEHIM I

Ioapa3aen TUCHUTIUHBI Komnerenmus Wnjukcarop pocruienus
KOMIIETEHIIMH
1.1. ®usnyeckue OCHOBEI 32
MEXaHUKU VK-1 V2
H1
1.2. MexaHuKa JKMJIKOCTH U 32
réﬁonHHaMHKa VK-1 v2
H?2
1.3. KonebOanus 1 BOJIHEI 32
buoakycruka VK-1 y2
H?2
2.1. OCHOBBI KJTaCCHUECKOM 32
MOJIEKYJIIPHO-KUHETUYECKOU YK-1
TEOPUH Y2
22.0 32
.2. OCHOBBI TEPMOTUHAMUKHU VK-1 V2
OMOJIOTMYECKHUX MPOIECCOB o1
32
3.1. DaekTpocrarrka VK-1 2
32
3.2. [1oCTOSIHHBIH JEKTPUUECKUN TOK YK-1 V2
H?2
32
3.3. MaruuTHoe 1oe YVK-1 V2
H1
41.T 32
.1. TeomeTrpuueckas onTuka. VK-1 Vo
BomHoBas onTuka
H?2
4.2. TernoBoe uznydyenue. KBaHTOBBIN VK-1 32
MEXaHU3M H3JIy4eHUs CBETa v2
5.1. [InanerapHast MoJieIb aTOMa. VK-1 32
Teopus bopa
5.2. OnTHyecKkne KBaHTOBEIC
reHepaTopbl. BUIBI painoaKTHBHOTO
M3JIy4EeHHS U €r0 IPOHUKAIoLIas YK-1 32
crtocoOHOCTh. CTpOEHUE aTOMHOTO
saqpa
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5.2. llIkaabl ¥ KPUTEPHH OLEHUBAHHUS JOCTUKEHUS] KOMIIeTEHIIN

5.2.1. llIkaJjbl OLeHMBAHUSA JOCTHKEHHUS KOMIIeTEeH Ml

Bun onenku OrneHku

o HEYIOBJICT- YAOBJICTBO-
AKaI[CMI/I‘lCCKaH OIICHKa I10 4-x OanILHOM IIKaJe XOopouro OTJINYHO
BOPUTCJILHO PUTCIIBHO

5.2.2. Kputepuu olleHMBaHUSI JOCTHKEHUS] KOMIIeTEHIM A

KpI/ITepI/II/I OLCHKHM Ha 3K3aMCHC

OreHka, ypoBeHb
JOCTHKEHUS Ornucanue KpuTEepUeB
KOMIIETEHITUI

CTyneHT TmoKa3aql TOJHBIE W T[IIyOOKHE 3HAHUS MPOrPaAaMMHOTO
Marepuana, JIOTHYHO M apryMEHTHPOBAHO OTBETHWJI Ha BCE BOIPOCHI
9K3aMEHAMOHHOTO Omjera, a Takke Ha JONOJHHUTENBHBIC BOIPOCH,
CIIOCOOEH CAMOCTOSITENIBHO PELIAaTh CIOXKHBIE 3a/[aUl AUCIUILTHHBI

OTINYHO, BEICOKHM

CryneHT TBep0 3HAaeT MPOrpaMMHBIA MaTepuall, TPaMOTHO €T0 U3JIaraer,
HE JIOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE, JOCTATOYHO MOJHO

Xopol11o, TPOJBUHYTHIN OTBETMJI HAa BOIPOCHI 3K3aMEHAIIMOHHOTO OWjeTa W JOMOJHUTEIbHBIC
BONPOCHI, CIOCOOEH CaMOCTOSTENEHO pellaTh CTaHJAPTHBIE 3a]aqd
JIMCLUITUINHBI

CTYZ[QHT MoKa3ajJl 3HaHHUC TOJIBKO OCHOB IMPOrpaMMHOI0 Marepuaia,
YCBOUII €ro IMOBEPXHOCTHO, HO HC OOIIyCKall FPY6BIX OIIMOOK HIIN

Y 10BIIETBOPUTEIBHO, N
HODOrOBIIi HCTOYHOCTCH, Tpe6yeT HaBOJAIIMX BOIPOCOB MJIA NPaBHUJIBLHOI'O OTBCTA,
p HE OTBETW]I Ha JIOTIOJHHUTEIbHBIE BOMPOCH], CIIOCOOEH peniarh
CTaHJIapPTHBIE 33]Ia4H JUCIUIUIMHBI C TIOMOIIBIO MTPETIO1aBaTest
CryneHT He 3HaeT OCHOB MPOTPaMMHOIO MaTepHana, JAO0IyCcKaeT rpyoble
HeynosnerBopurensHo,

OmMOKM B OTBETE, HE CIOCOOCH pellaTh CTaHIapTHBIC 3ajaud

KOMIICTCHIIMS HE OCBOCHA
JUCHUINIMHBI JaKE€ C TOMOIIBIO NPETIOAaBaTCIIA
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Kputepuu onienku TectoB

OrneHka, ypoBeHb
JIOCTYDKCHHUS
KOMITCTCHITUM

Orncanne KpUTEpPUeB

OTIMYHO, BRICOKHI

CO):[Gp)KaHI/Ie MpaBUJIBHBIX OTBETOB B TCCTC HC MCHEC 90%

Xopouo, IpOABUHYTHIN

ConeprkaHne TIPaBIIIBHBIX OTBETOB B TecTe He MeHee 75%

Y 10BIETBOPUTENBHO,
MOPOTOBBIN

CopeprxaHne IpaBUIbHBIX OTBETOB B TecTe He MeHee 50%

HeynonerBopurensHo,
KOMIIETEHITUS HE OCBOEHA

CopeprxaHue paBUIIBHBIX OTBETOB B TecTe MeHee 50%

Kpurepuu oneHkr ycTHOrO onpoca

Onenka, ypoBeHb
JOCTHKEHUS
KOMIIETEHITUI

OnucaHue KpuTepUeB

3a4TeHO, BLICOKHIA

CTyIeHT IEMOHCTPUPYET YBEpEHHOE 3HAHUE MaTepuaja, Y4eTKO BEIPayKaeT
CBOI0O TOYy 3peHHA [0 paccMaTpHUBaeMOMY BOIIPOCY, TIPUBOJSA
COOTBETCTBYIOIINE IPUMEPEI

3auTeHo, NPOIBUHYTHIN

CTyIoeHT IEeMOHCTPUPYET YBEpEHHOE 3HAaHHE MaTepHhaja, HO JOIyCKaeT
OTJeNbHbIC TOTPEIIHOCTH B OTBETE

3a4TeHO, MOPOTOBBIN

CTyneHT IeMOHCTPUPYET CYIIECTBEHHBIE MPOOEITBI B 3HAHUSAX MaTepHaa,
JIOITYCKAET OIIMOKH B OTBETAaX

He 3aureHo, KOMIIETCHITUS
HE OCBOEHA

CTyneHT JeMOHCTpUpYEeT He3HaHHWE MaTepuaa, IOycKaeT rpyobie
omnOKM B OTBETaX

Kpurepun onieHku pemeHus 3aaad

OneHka, ypoBeHb
JOCTHIKEHUS
KOMITETEHIIUIA

Onucanue KpuTepueB

3a4TeHO, BLICOKHI

CTy,Z[eHT YBEPCHHO 3HACT MCTOAUKY W AJITOPUTM PCHICHHUA 3aJadu, HC
A0IMyCKaAcT OIIMOOK IIpHU €€ BbIITIOJIHCHUH.

3auTeHo, MPOJBUHYTHIH

CTyIeHT B LeJI0M 3HACT METOJIUKY U aJrOPUTM PELICHUs 3a/1auu, He
JTOTTyCKaeT rPyOBIX OIMNOOK MPHU €€ BHITIOTHEHUH.

3a4TeHO, TOPOTOBBIH

CTy,Z[CHT B ICJIOM 3HACT MCTOAWKY M AJITOPUTM PCHICHUA 3adaydu,
A0IMyCKacT OIIMOOK Ipu €€ BbINIOJIHCHUH, HO croco0eH HCIIPABUTD UX IIPpHU
oMoy npernoaaBaTeisd.

He 3aureHo, KOMIIETCHITUS
HE OCBOCHA

CryneHT HE 3HAEeT METOAWKY M alTOPUTM DPEUIeHMS 3aJadd, OIMyCKaeT
rpyOble OMMOKHM NPH €€ BBIMOJHEHWH, HE CIIOCOOEH MCIPaBUTh UX MPH
TTOMOIIIM ITPETIOIaBaTENs.
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5.3. MartepuaJibl 1Jis1 OLIEeHKH JOCTUKEeHUs KOMIIeTeHInii

5.3.1. OneHoYHbIE MATEPHAJIBI IPOMEKYTOUYHOM aTTeCTALMHU

5.3.1.1. Bonpockl K 3K3aMeHY

Ne Conepxanue Komne- NJIAK
TeHIUs
1 [M'maponnnamuka uaeaibHOM )KUAKOCTH. Y paBHEHHUE VK-1 H1
HEpa3pbIBHOCTH IOTOKA. Y paBHEHUE bepHyIum.
2 BsizkocTs. 3akon Hetotona st Bszkoctu. Koaddumment
YK-1 v2
Bs3KOCTH. 3akoH CToKca.
3 Hp0TOHOBCKHE Y HEHBIOTOHOBCKHE KUJIKOCTH. JIaMHMHAapHOE 1 VK-1 H 2
TypOyJeHTHOe TeueHue xuakoctu. Yucno Pelinonbaca.
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOPUU
4 | (MKT). Onbitel, noareepxkaatonire MKT. OcHoBHOe ypaBHEHUE YK-1 32
MKT.
[ToBepxHOCTHBII ci0ii B s)kuaKOCTIX. Koaddumment
5 | moBepxHOCTHOTO HaTsDKeHUA. CBOOOIHAS SHEPTHS YK-1 V2
MTOBEPXHOCTHOTO CJI0SI YKUJKOCTH.
6 JlomoJIHUTENBbHOE 1aBJICHHUE 1101 UICKPUBIIEHHOM TOBEPXHOCTHIO VK-1 2
xunakoctu. opmyna Jlamaca.
7 CmaunBaHue 1 HecMaunBaHue. KanwinspHele sBleHusI. VK-1 H1
®opmyna bopemn-)Kropena.
3 [lepBoe Hauano repmoaunamuku. M3onpomeccel. Pabora VK-1 32
UJealIbHOTO ra3za Mpu U30IpoIeccax.
AnumabaTHslii iporiecc. Ypasuenue [lyaccona. Mousipubie
9 | TemI0eMKOCTH P MOCTOSIHHBIX AaBJICHUH U 00BbEME. YK-1 32
YpaBHenue Maiiepa.
10 Onexrpuueckue 3apsiabl. 3akoH KynoHa. Diekrpudeckoe mnosie. VK-1 V2
HanpsikeHHOCTD 3eKTpUYECKOro MOoJIs.
[IpencraBienust 0 CBOMCTBAX MPOCTPAHCTBA U BPEMEHH,
11 | 7lexamme B oCHOBE KJlaccuueckor Mexanuku. [loctynarensHoe VK-1 32
JBUKEHHE TBEPJIOTO Tena. paanyc-BekTop. CKopocTh U
YCKOpEHHUE.
JluHaMyKka MaTepUanbHOM TOUKH U MOCTYNATEIIbHOTO JIBHXKEHUS
12 TBEPAOrO Tesla. 3aKOH MHEPLIUU U UHEPLUAIBbHBIE CHCTEMBI VK-1 392
oTcuéTra. 3aKOHbI IMHAMUKHA MAaT€PUATbHON TOUKU U CUCTEMBbI
MaTepUaIbHBIX TOUEK.
13 Buemnve u BHyTpeHHME cuibl. LleHTp Macc MexaHnuecKkou VK-1 392
CUCTEMBI U 3aKOH €T0 JABUKECHUSI.
14 3aKOH COXpaHEHMsI UMITYJIbCa U €r0 CBSA3b C OJJHOPOJAHOCTHIO VK-1 v
IIPOCTPAHCTBA.
15 | Heymnpyruit yaap. ®yHnaMeHTanbHbIe B3aUMOIEHCTBUS U CUJIBL. YK-1 32
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5.3.1.2. 3agaum K 3K3aMeHy

Conepxanue

Komme-
TEeHIUSA

UK

3anuimuTe penieHne ypaBHEHUs TAPMOHHYECKOTO KOJIeOaHUs C
aMILTUTYI0N A=5 cm, ecnm 3a Bpemst t=1 mun coBepraercs
N=150 xonebanwmii, a HayanbHas (aza konedbaHuit po=r/4.

YK-1

H1

MarepuanbHasgs  To4Yka Maccod m=2() 2  COBepIllaeT
rapMOHHUYECKHE KoJsiebaHus ¢ amrmuTynoil A=5 cm. llepuop
konebanuit 7=10 c. Onpenenure 3HaAUYCHHUE CKOPOCTH H
YCKOPEHHSI MaTepUaIbHON TOYKU B MOMEHT BPEMEHH, KOTOPOMY
COOTBETCTBYET (haza p=60°.

YK-1

V2

MasTtHuk COBepIIaeT 3aTyXaromme KoseOaHus c
norapupmudeckuMm  aekpementom o0=0,0/. Kakoe dmcno
KOJIeOaHMI TOJKEH COBEPIIUTHh MAasTHHUK, YTOOBI €r0 aMILIUTYy1a
YMEHBIIUJIAch B TPH paza?

YK-1

V2

OHpeI[eJ'II/ITe PE30HAHCHYIO YaCTOTY Vp KoJIe0aTeIbHOM CHCTCMBI,

ecn  coOcTBeHHas — vactora  kosieOanmii vo=300 [y, a
JorapupMUYECKUi TeKpeMeHT 3aTyxaHust 0=0,2.

YK-1

H2

[MpyxunaHbli MasTHUK kEécTKOocThIO k=10 H/M ¢ rpy3om
Maccoil m=100z coBepIIaeT BbIHYK/ICHHBIE KOJIEOaHHs B BA3KOU
cpexe ¢ kod(duuuentom conporusieHus r=2-107 xe/c.
Omnpenenure K03pGUIUEHT 3aTyXaHUs ff U PE3OHAHCHYIO
aMIUTATYy Ap, €CIIH aMIUTUTYIHOE 3HAYCHHUE BBIHYKIAIOIICH
cuibl Fmax=10 mH.

YK-1

V2

3aBHCHUMOCTH MPOMIEHHOTO TEJIOM MYTH S OT

BpeMeHH t 3a1aéTcsi ypaBHEHUEM: S=A-t+B-t*+C-t3, rne A=2 m/c,
B=-4 m/c?, C=8 m/c®. Haiiru: a) 3aBUCUMOCTb CKOPOCTH V(t) U
yckopeHwus a(t) oT BpeMeHu; 0) paccTosiHue S1, MPOUICHHOE
Tenom 3a Bpems t11=0,5 ¢ mociie Havana IBMKEHHS; B)

CKOpOCTH V1 U yCKOpeHHe ai Tena uepe3 Bpemst t1=0,5 ¢ mocie
Hayama JBHKEHUS.

YK-1

V2

Omnpenenute CPeAHION KBAIPATUYHYIO CKOPOCTh g MOJIEKYJT
U7€aJIbHOI0 ra3a, MIOTHOCTh KOTOPOTro MpH JaBieHuu p=35 klla
cocrasyseT p=0,3 Ko/,

YK-1

H1

Omnpenenure yZ€IbHbIE TEIJIOEMKOCTH Cv U Cp CMECH
YIIIEKHUCIIOrO Ta3a Maccoit Mi=3 ¢ u a3ora Maccoit M=+ 2.

OIIK-1

V2

Kucnopon maccoit m=32 2 HaxoaUTCSI B 3aKPBITOM COCYJE IO
nasnenueM p=0,1 MIla npu temneparype 7=290 K. Ilocne
HarpeBaHus JaBJeHHE B COCYZE MOBBICHIIOCH B 4 pa3a.
Omnpeznenute KOJIMYECTBO TEIUIOTH Q, COOOIIEHHO razy.

YK-1

H2

10

[Ipy HOpMaNbHBIX YCIOBHUSX CpeIHsAs JJuHa CBOOOJHOTO
npobera aTOMOB remust A=1,85-10" u. Onpenenure
kodpuuueHt quddysun D renus.

YK-1

H1

11

Kakoe KOJIMYECTBO TEIUIOTHI BBIACTUTCS B PE3UCTOpPE C
compotuBieHneM R=15 Om 3a Tperbi0 CeKyHIy Iocie
nojaxiIoueHus: ucrounuka JJ{C, ecnu cuia Toka yBeIMYUBAETCS

B TE€UYECHHE BpeMeHU At=8 ¢ 1o IWHEHHOMY 3aKOHY
ot 11=0 mo 1,=16 4.

YK-1

H2
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12

Onpenenure KOJUYECTBO TEIUIOTHI, KOTOPOE BBIACIUTCS B
pesuctope ¢ compotuBieHueM R=20 Om mociie OTKIHOYCHUs

MCTOYHUKA, €CITM CHJIa TOKA TMPU 3TOM YMEHBIIASTCS 0
1 Et _ oo 4
3akony: 1=lg-e™ , e l0=12 4; 6=900 c™.

YK-1

H2

13

Onpenenure MIOTHOCTh TOKA, €CJM 3a BpeMs At=0,5 c yepe3
MPOBOJHUK C  IUIOIMIAJbI0  TOTMEPEYHOTO  CcedYeHHs S=3,2 YK-1
o nponuioN=35-1 0" 3JIEKTPOHOB.

H1

14

JBa ucrounnka ¢ DJIC E 1=5 B u E 2=3 B u BHyrpennumu
COIMPOTUBIICHUSIMU I1=12=2 OMm TOJKIIIOYEHBI NapaieIbHO VK-1
pesuctopy ¢ cornporuieHueM R=1 Om. Onpenenute cuiny Toka
B PE3UCTOPE.

H2

15

JIBa JUIMHHBIX MapauIeIbHBIX MPOBOJA HAXOAATCS B BO3IyXE Ha
paccrosiuuu =5 cm npyr ot apyra. [lo mpoBogHMKaM TEKyT
Toku cuiot 11=1>=5 A4 B NPOTHBOMOJIOXHBIX HAMPABJICHUSIX. VK-1
Omnpenenute WHAYKIUIO MAarHUTHOTO TIOJISI B TOUKE,
HaAXOJAIICHCS HA PACCTOSIHUU F1=4 cm OT OJHOTO U 2=3 cm OT
JPYroro MpoBoJIA.

H2

5.3.1.3.

5.3.14.

5.3.1.5.

5.3.1.6.

Bonpocsl K 3aueTy ¢ OLEHKOH
He npenycmorpen

Bomnpocs! k 3auery
He npenycmorpen

Ilepeyenb TeM KypcOBBIX IPOEKTOB (padoT)
He npenycmotpeHsl

Bomnpocel K 3ammTe KypcoBOro npoexkrta (padorsl)
He npenycmorpen
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5.3.2. OueHoYHbIe MATEPHAIBI TEKYIEr0 KOHTPOJISA

5.3.2.1. Bonipochl TeCcTOB

Conep:xkanue

Komne-
TEeHLHUA

WK

Kakoe nuddepennnanbHoe ypaBHEHUE ONMCHIBACT
BLIHYIK/ICHHEIC rapMOHquCKHe KosneOanus?
+ (D =
S
+2B +0%=0
9 lx dxdt F
3. +t B0 = @
m

2 X
dt? dad  ©

YK-1

32

Ha pucynke nokazanel

PE30HAaHCHBIE KPUBBIE TPEX B3
KOJIE0ATEIBHEBIX CUCTEM.

Kakas cucrema o0iagaer

HanOOJIBIINM _ b

()
K03(h(PUIIMEHTOM 3aTyXaHUsI 0

®res1 Opes 2 Dpes 3 «

1. IlepBas.

2. Bropas.

3. Tpetss.

4. Koapdumment
3aTyXaHHsl OJUHAKOB BO BCEX
TPEX CHUCTEMAX.

YK-1

V2

Pe3oHaHcHas nuKIIMYecKas 4acToTa ornpeaensercs popMymnou:

l.o =

YK-1

32

[lap u monas cdepa, UMEOIINE OUHAKOBBIE MAaCChl U PAJANYCHI,
CKaTBIBAIOTCS TI0 HAKJIOHHOM TIJIOCKOCTH 0€3 MPOCKAIb3bIBAaHUS C
OJIHOM M TOM 7K€ BBICOTHI. ¥ OCHOBAHMS HAKJIIOHHOMN IMIOCKOCTH:

1. CkopocTH Ten OJJUHAKOBBI.

2. CkopocTthb mapa 0osbIe.

3. Ckopocts ool cepsl OoJbIIe.

4. OTBeT HEOAHO3HAYECH.

YK-1

H1
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Hcnonw3ys TEopeMY
[lITeiinepa, omnpenenure, BO
CKOJBKO  pa3  YyBEJIMYUTCA
MOMEHT  HMHEpPUUH  KOJbIa
paguycom R, ecium  och
BpallleHUusi  MEepPEHECTH u3
LIEHTPA KOJIbLIa Ha €0 Kpau.

1. B4 pa3za.

2. B2 pa3a.

3. B1,5paza.

4. B3 pa3a.

OIlK-1

H2

Koueco Bpaiaercs ¢ yriioBbIM YCKOpEHUEM =2 pa()/cz. MomeHT
uHepuuu kKoneca J=1 Kk2'm*. MOMeEHT YCKOPSIOILIEH CUITBI PABEH:

1. M=0,5 Hm.
2. M=0,25 Hm.
3. M=2Hwm.
4, M=4 Hwm.

OIIK-1

V2

Kaxue mpouecchbt
n300pakeHbl Ha

puc.a, 6. p 4 Vv
1. Puc.a - Ve
. 2
n300apHbIi, puc.0 -

M30XOPHBIM. /
2. Puc.a - T

W30XOpHBIH, puc.0 -
n300apHBIH.

3. Puc.a -
HM30TEPMUYECKHUIA,
puc.0 - n300apHEIiA.

4. Puc.a
W30XOpHBIH, puc.0 -
HM30TEPMUYECKHI.

a)

OIIK-1

32

TeMnepaTypa ra3a paBHa T. Cpe,[[HHH KHHCTUYCCKAA SHCPIrUu-d
MOCTYNATCIbHOT'O ABUKCHU A OJHOM MOJICKYJIbI I'a3a paBHaA:

1. 3KT

ainy|

2. KT

vKT.

Nl N

OIlK-1

32
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B kakoM U3 nepeynciIeHHbIX TPOLIECCOB TEMIOEMKOCTh
MaKCHUMallbHa?

1. B u3oxopHoMm mporecce.

2. B nuzob6apHom mnporiecce.

3. B agmabaTHOM Tiporiecce.

4. B u30TepMHUUECKOM ITIpoIIecce.

YK-1

H2

10

Onpenenure  aOCONIOTHYIO ~ BIQXHOCTh  BO3AyXa  IpH
TeMIieparype +18°C, ecim ero Touka pochI paBHa +8°C.
HHOTHOCTB HaCLIIJ_IeHHOFO napa npu Temi 3paType +18°C paBHa
15,4:10° KZ/M aan/I +8°C - paBHa 8,3-10 Kke/m.

1.7,1:10° Ke/M .

2. 23,7107 ka/n’.

3. 154:10° ke/ni’.

4. 8,310° xe/ni’.

YK-1

V2

11

Kanunsp, CMauMBacMbIi JKHIKOCTBIO,
0003Ha4YEeH HOMEPOM:

R

1.
2.
3

el N =

Nel m Ne3.

YK-1

V2

12

B YeThIPEX OJIMHAKOBBIX
Kaluuisipax HaxoJIUTCS BoJa MpH 1 Rl Bl 4
temriepatypax 5°C; 20°C; 40°C u A
60°C. B  kakom  Kanmuuisipe :
Temneparypa BoJibl paBHa 20°C? -
1. B nepBom. “ ‘
2. Bo BTopowm.
3. B Tperbem.
4. B uyerBépTOM.

3
D '»D
1

YK-1

H1

13

Jlng  Kakoro M3  TMEPEeYMCICHHBIX  Ta30B  OTHOIICHHE
TeroéMiocreit cp/cy=1,4?
1. Jlns remusi.
2. Jlnsa HeoHa.
s CO..
4. Jlns a3ora.

YK-1

H2

14

Nneanbublid Ta3 NEPEXONUT U3 1.V, )
cocrostnus 1 B cocrosnue 2. B 7 [ T
KaKoM mpoiiecce ras \ S
coBepIiaeT 0OJIbIIYI0 padoTy?
Ecnu npouiecc ua€T Bosb l_. t?g ®. Y. T)
1. Pabora oguHakoBa.
2. Brone Bepxneit
KpPHUBOIL. 0
3. Bnonp cpenneit
KPHBOM.
4. Bponb HHKHEH
KpHUBOM.

BN
T
™~

YK-1

32
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Usmensiercs mu Temmeparypa raza B P
npoliecce nepexona U3 cocTosHus |

B cocTosiHHE 27 5 /_\ 1

15 YK-1 H?2
1. Tlonmxaercs.
2. TloBbimraercs.
3. He usmensiercs. 0
\Y
5.3.2.2. Bonpocsl UIs1 yCTHOTO 0NIpoca
Ne Conepxanue Komne- NJIK
TeHUHSA
1 Hatb ONpEJIeNIeHHE 1 3anucaTh (bop“Myny paanyc-BeKTopa, VK-1 32
JUHEHHON CKOPOCTU MaTepuaibHOU TOUKH.
2 JlaTb onpesenieHue U yka3zaTh HallpaBJIeHHUE TaHT eHIMATBHO, VK-1 V2
HOPMAaJIFHO | MTOJTHOTO YCKOPEHUS MaTEPUAITbHON TOUYKH.
3 3anucatb (HopMyIbl, YKa3aTh HampaBieHue 1 aTh VK-1 V2
orpezieNieHue YII0BOW CKOPOCTH U YTTIOBOTO YCKOPEHHUSI.
4 ChopmynupoBaTh MEXaHUUECKUH IPUHIUIT OTHOCUTEILHOCTH VK-1 o1
[Nanunes. ChopMyaupoBaTh 3aKOHBI TUHAMUKH.
5 Uto Ha3pIBAETCS MOMEHTOM HMITYJIbCA, MOMEHTOM CHJIBI? VK-1 2
Yka3arb uX HanpapJieHHE OTHOCUTEIBHO TOUKH (ITOJTIOCA).
6 BriBecTr OCHOBHOE ypaBHEHUE TUHAMUKH BPAIaTeILHOTO VK-1 v
IBYOKeHUs. V3M0XKUTh U3NIECKU CMBICTT MOMEHTA HHEPILIUH.
7 3anucarb ypaBHEHUE MOMEHTOB YK-1 32
8 Cdopmynmnposats Teopemy [toiirenca - lllreiinepa u npusectu VK-1 2
npuMep e€ mIpUMEHEeHHUS.
9 Kakwue 3aKkoHbI cCOXpaHEHHs! BBITOJIHAIOTCSA IPU aOCOIIOTHO VK-1 32
YIPYTroM U HEYNpyrom yzaape?
10 3anucath 3aKOHBI COXpPaHEHUS IIPU a0COIIOTHO YIIPYTOM U VK-1 392
HEYIPYroM yjape.
11 Kak omnpenenuTs U OT 4ero 3aBUCUT PEXHUM JIBUKECHHUS VK-1 32
KHUJIKOCTH
12 [Tepeuncnuth U 1aTh onpesaeeHue sBieHuil nepenoca. [louemy VK-1 32
OHH MOJIYYWJIN TaKoe Ha3BaHHE?
13 3anucaTh ypaBHEHUE COCTOSIHMSI MJI€AIbHOTO Ta3a W VK-1 39
c(hopMyIHPOBATH YCIOBUS €r0 IPUMEHUMOCTH.
14 OOBSICHUTD, TOYEMY TEIUIOEMKOCTh Ta3a B MpoIecce MpH VK-1 32
MOCTOSIHHOM JaBJIEHUU OOJIbIIIE, YEM ITPU MMOCTOSHHOM 00BEME.
15 OnpenenuTh 4YMUCIO  CTENEeHEH CBOOOABI  OJIHOATOMHOM, VK-1 32

JIBYXaTOMHOM ¥ MHOTOQTOMHOW MOJIEKYJIBI.
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5.3.2.3. 3agauu 1J151 NPOBEPKH YMEHHH M HABBIKOB

Kommne-
Ne Conep:xkanue TeHus HNIAK
[Ipy KakOM pacTArMBarOLIEM HAIPSKEHUU JIATYHHBIN CTEPKEHb
WCIBITBIBAET TAaKOE€ K€ YMJIMHEHHE, KaK M NP HarpeBaHUM Ha
1 | 50°C ? Monyns ympyroctu naryru paser 11,2-10'° H/m YK-1 y2
TemnepaTypHbiii KO3 OUIIMEHT JIMHEHHOTO paCHIMPEHUS JTaTyHH
pasen 0,000019 K.
OnuH Monb uaeanbHOro rasza coBepimn padoty 4=300 Jx, moixy4us
2 | Q=500 Mx Terutotel. OnpeneauTh U3MCHCHHE BHYTPCHHEH SHEPTUH YVK-1 V2
rasa.
I'a3 pacumpsiercs ot o6béMa Vi 10 06béMa V2 o1uH pas
3 | H30TEPMHYECKH, BTOpOIl — M300apHO, a B TpETUil — ainabdaTHO. VK-1 V2

[Ipu xakom npoiiecce ra3 copepiuaeT OoJblIy0 padoTy u
NOJTy4aeT O0JIbIIee KOJINIECTBO TETIOTHI?

Kaxkas yacte BHyTpeHHElN S3HEPTUN MOJIEKYJIbI KMCIIOPOIa
4 | mpuUXOJMTCS HA OCTYNATEILHOE M KaKas 4acTh Ha YK-1 H1
BpalaTeIbHOE JBMKEHNE?

Kax n3MeHUTCsT eMKOCTB IIJIOCKOT'O KOHIACHCATOpPA €CJIM U3 HET'O

S | y#anuTh AUANEKTPUK C AUDIICKTPUIECKON TPOHUIIAEMOCTBIO, YK-1 H2
paBHOU 27
Kak n3menurcs Moyiip HarpsKEHHOCTH AJIEKTPOCTATUYECKOTO

6 | mousi, CO3IAaHHOTO TOYCYHBIM 3aPSIOM, IPU YBEIUYCHHH YK-1 V2

pacCTOSTHUS OT ATOTO 3apsiaa 10 Touku Habmonenus B N paz?

Kak n3zmenunrcs OHCPIHUA SJICKTPUUICCKOT'O ITOJIA 3aps’>KCHHOT'O
7 | MIOCKOTO KOHJICHCATOPA, €CITH Pa3HOCTh MOTCHIIUAIIOB MEXKTY VK-1 V2
€ro TUIACTUHAMH YBEJIMYUTCS B TPH paza?

[Tpy KakOM COOTHOLICHHH BHYTPEHHEro compoTtuBieHus (I)

g | HCTOUHMKA AIIEKTPUYECKON SHEPTUU U COMPOTUBIIEHUN HAarpy3KH
(RH) UCTOYHUK OTHAET MAKCHMATIBHYIO MOIIHOCTHh BO BHEIIHIOHO
ANEKTPUYECKYIO LIENb?

YK-1 H2

CornpoTHBiIeHHE HArpy3KH, COSAMHEHHOE TTOCIEA0BATEIHHO C
g | MCTOUYHMKOM MHUTAHUS, B UETHIPE Pa3a MPEBHIIACT BHYTPEHHEE VK-1 H1
COTPOTHUBIIEHNE UCTOYHUKA AIEKTPUIECKOTO ToKa. Onpenenure
KII/] ucrounuka.

Kak u3MeHuTCs cuna B3auMOACUCTBUSA JBYX MapajlieIbHbIX
10 | mpOBOAHUKOB C TOKOM, €CJTH CHJIa TOKA B OJJHOM MPOBOJIHUKE YK-1 H?2
YBEJIMUYUTCS B 2 pa3a, a B APYroM NMpOBOJHUKE - B 5 pa3?

ypaBHeHI/Ie JABUMKCHU S MaTepHaﬂLHOﬁ TOYKHN UMECT BU.
11 | s= A+Bt+Ct, rue 4=2 m, B=1 m/c, C="5 m/c*. Onpenenure YK-1 32
YCKOpEHHE TOYKH B MOMEHT BpeMeHH t=3 C.

MarepuranbHasg TouKa Ha MPYKHUHE MacCO M=3 KI' COBEPIIAET
12 | rapmonnueckue xoneGanus mo 3axony: X =3-SIN(5-t +7). YK-1 V2
Onpenenute KECTKOCTH MPYKUHBI.

MarepuanibHast Touka Maccoit M =70 k2 Ha IpYyXUHE,

o H
13 | ECTKOCTh KOTOPOH k = 250; COBEpIIACT rapMOHUYECCKHUE VK-1 H?2

koJjiebanus1. Yemy paBHa IIUKIMYECKAss YACTOTA KOJIeOaHui (0 .
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JuddepennunanbHoe ypaBHEHHE TAPMOHUYECKUX KOJIeOaHUH
2

14 | TPYKUHHOTO MasTHHKA d°x +® - = .3anumwure Gpopmyny VK-1 32
2

—dtz o X O
PECHICHHUA 3TOI'O YPAaBHCHU.

9EITOBEK CTOUT Ha Kparo INIAT(POPMEL, BPAIAOIIEHCS C YIIIOBOH
CKOpPOCTBIO @1=5 pan/c. Macca miaTGopMbl MPEHEOPEKUMO
15 | Majua 1o CpaBHEHHMIO C Maccoil venmoBeka. Uemy Oyner paBHa

YK-1 32
yIioBas CKOpPOCTb BpalleHHs IIaTGOpMbl TMOCIE TOro, Kak
YEJIOBEK MEPEUAET B TOUKY, PACIIONOKEHHYIO IIOCEPEIUHE
MEX1y KpaeM U LIEHTPOM I1aT(Gopmbl?
5.3.2.4. Ilepeuens TeM pedepaToB, KOHTPOJIBHBIX, PACYeTHO-TPadHUecKUX padoT
He npenycmotpeHsl
5.3.2.5. BomnpochI 1J151 KOHTPOJILHOI (pacyeTHO-TpadguYecKoii) padoThI

He npenycmorpena
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5.4. CucremMa olleHNBAHUSA JOCTHKEHHUS KOMIIETECHIINI

54.1. Ouemca JOCTHKEHHSI KOMIIETEeHIIUH B Xoe HpOMe)KyTOqHOﬁ arrecranmuu

VYK-1: CnocoGHOCTb OCYIIECTBIATh MOUCK, KPUTUYECKUI aHAIN3 M CHUHTE3 HHPOpPMaLUH,
MPUMEHSATH CUCTEMHBIN TIOAXOT ISl PELICHUS IOCTaBJICHHBIX 3324

NuaukaTopsl qoctmxenns kommereHmm Y K-1

HOMCpa BOIIPOCOB U 3a/1a4

Kon

Conepxanue

BOIPOCHI K
dK3aMEHY

3a1a41 K
JK3aMEHY

BOIPOCHI K
3a4ery

BOIIPOCHI IO
KYpCOBOMY
MIPOCKTY
(pabore)

32

OOyuaromuiicst 10KeH 3HATh
AJITOPUTMBI aHalin3a 3a/lad, BbLACIAA UX
0a30BbIe COCTABIISIONINE - PUZNIECKHE
OCHOBBI MEXaHHUKH, MOJICKYJISIPHOM
(GHU3MKH U TEPMOTUHAMUKH,
ANEKTPOMArHETU3Ma, ONITHKHA, AaTOMHOU
¥ SIIEPHOM (PU3HKH, JIeKANX B OCHOBE
TEXHOJOTUYECKUX IPOLIECCOB B
300TEXHHU

V2

OO0yyaromuiics JOJKEH YMETb
HaXOJUTh U KPUTUYECKU
aHAJIM3UPOBATh UHPOPMALIHIO,
HEO0XO0IUMYIO JJIsl pelIeHus
IIOCTaBJICHHOM 3aa4y - UCII0JIb30BaTh
¢du3nyeckre 3aKOHbI JUIsl OBJIAJCHUS
OCHOBaMU TEOPHUH U MPAKTUKU
TE€XHOJIOTHYECKHX IPOLIECCOB B
300TEXHUU

2,5,10,14

2,3,5,6,8

H1

OOyuaromuiics 10JKEeH UMETh HaBBIKU
BBISIBJICHUSI U MCCIIE0BAaHUS TpoOieM
npoeCcCHOHATIBHON  JEATENbHOCTH ¢
IPUMEHEHHUEM aHaIKn3a, CHHTE3a U
JPYTHMX METONOB HWHTEIIEKTYaJIbHOU
JeSITEIbHOCTH

1,7

1,7,10,13

H2

OO0yuaromuiicsi TOJKEH UMETh HaBBIKH
apryMEHTHPOBAHHOTO  (hOPMHUPOBAHUS
COOCTBEHHBIX CYXACHUI U OIICHKH C

HCIIOJIb30BaHUEM CHCTEMHOTO MOAX0/1a.

3,6

©o >
H
o P
[EY
TS
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5.4.2. OueHka 10CTHKeHHs] KOMIEeTeHIMIi B X0/1e TeKYyIIero KOHTPOJIst

YK-1: CriocoGHOCTh OCYHIECTBIIATH MMOUCK, KPUTUYECKUHN aHAINU3 W CMHTE3 HH(pOpMaluH,

IIPUMCHATH CHCTEMHBII moaxoq Ajid p€IICHUs IIOCTAaBJICHHBIX 3aJa4

WunukaTops! nocTmwkeHns koMmrereHnnn Y K-1

Howmepa Bonpocos u 3amau

Kon

Conepxanue

BOIIPOCHL
TCCTOB

BOTIPOCHI
YCTHOTO
ompoca

3a1a4M IS
MIPOBEPKHU
YMEHUH U
HaBBIKOB

31

OO0yyaromuiicst JOJMKEH 3HATh aJITOPUTMBbI
aHayM3a 3a/1a4, BbIAEIsAA UX 0a30BbIe
COCTaBJISIOLIHUE - (PU3HUUECKHE OCHOBBI
MEXaHHUKH, MOJICKYJISIPHON (U3UKH U
TEPMOJMHAMUKHU, FIEKTPOMArHeTu3ma,
ONTHUKH, aTOMHOH U sIIEPHON (DUBUKH,
JeKalIMX B OCHOBE TEXHOJIOTHUECKUX
MIPOIIECCOB B 300TEXHUU

1,3,7,8,14

1,7,9,10-15

11, 14,15

Vi

OO0yyaromuiicst TOJKEH YMETh HAXOAUTh U
KPUTUYECKH aHAJTM3HUPOBATh HHPOPMAIIHIO,
HEOOXOUMYIO ISl PELICHUS TOCTABICHHON
3a1a4M - MCIIONIb30BaTh (pruznveckue
3aKOHBI JIJIS1 OBJIAJICHUSI OCHOBAMHU TEOPUU H
NPAaKTUKUA TEXHOJIOTUYECKHUX MPOIECCOB B
300TEXHHUU

2,6,10,11

2,3,6

1-3,6,7,12

H1

OOyyaromuiics JOKEH HMETh HAaBBIKH
BBISIBJIGHUS M HUCCJIEAOBaHHUS  IpobiieM
poeCCHOHAIBHON JIEATEILHOCTH C

MPUMEHEHUEM aHajIn3a, CUHTE3a U JIPYTruX
METO/I0B MHTEJUICKTYaJIbHOU JESATEIHbHOCTH

4,12

4,9

H2

OOyuarouuiics JOHKEH HWMETh HaBbIKH
apryMEHTHPOBAHHOTO (dbopMupoBaHus
COOCTBEHHBIX CYXJACHUN U OLICHKH C
WCITOJIb30BAHUEM CUCTEMHOTO IIOJIXO/1A.

5,13,9,15

5,8

5,10, 8, 13
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6. YueOHO-MeTOAU4YeCKOe U HHPOPMALIMOHHOE 00ecTiedeHHe TN CHHIINHbI

6.1. Pekomenayemasi JinTeparypa

Bun yueOHo#

No Bubnuorpaduyeckoe onucanue Tun uznanus
JUTEpaTyphl
I'paboBckmii P.W. Kypc dusuku: yae6HOe mocodue mis
1 |cTynentos BVY3o0B, o0yuaronmxcs 1o €CTeCTBEHHBIM U VueGHoe OCHOBHAS
TEXHUYECKUM HAIpaBJICHUSM U crieriaibHOCTsIM/P. .
I'paboBckwit. - C-I16.: JIans, 2012. - 607 C.
2 Tpodpumosa T.M. Kype ¢uszuxu/T.U. Tpodumosa. - Vaebioe OCHOBHAs

M.: akagemus, 2007. -559 C.

Jlemenko B. I'., Unpuu I'.K. MenunuHckas u
ouonoruueckas pusuka: YueOHoe nmocodue MuHck:
3 | OO0 "Hogoe 3nanue" Mocksa: OOO "Hay4no- VYuebHoe OcHoBHas
nznarensckuii nenrp MHOPA-M", 2017.
http://znanium.com/go.php?id=766789

Jlemenko B. I'., Unpnu I'. K. Meaununackas u
ouonornyeckas ¢puzuka: [lpaktnkym. MuHCK:
4 | OOO "Hogoe 3nanue" Mocksa: OOO "Hay4Ho- YueOHoe JlononHuTeNbHAS
n3narenbekuit nearp MHOPA-M", 2017.
http://znanium.com/go.php?id=608780

MeTtoanueckue yKa3zaHusl U BHITIOJTHEHUS
1abopaTopHbIX paboT Mo Gpu3UKe s 00yJArOIINXCS
Ha (paKynbpTeTe BETEPUHAPHON MEIUIIMHBI U
TEXHOJIOTUH YKUBOTHOBOJICTBA 10 HAIIPABIICHHUIO
36.03.02 - 3ootexnwust. Y. 1 / Boponexckuii
roCyJapCTBEHHbII arpapHblil yHUBEPCUTET ; [COCT.
H. B. Tlonos| .— Boponex : Boponexckuit
roCyJapCTBEHHBIH arpapHblii yHuBepcutet, 2017 .—
63 c.:u1.—
http://catalog.vsau.ru/elib/metod/m131334.pdf

Mertoanyeckoe

®dusnka u buodusuka [ DnekTpoHHBIN pecypce] :
METOMYECKUE YKa3aHMsI 110 BHIIIOJHEHUIO
1a00paTOPHBIX paboT JJIsl OOYYAIOIINXCS HA
(baxynbTeTe BETEPUHAPHON METUIIMHBI U

6 | TEXHOIOTHH JKHBOTHOBO/CTBA OYHOM W 3a0YHOM
dbopMm oOyuenus. Yacts 2 / BopoHexckuii
roCy/IapCTBEHHBIN arpapHbIii yHUBEPCUTET ; [COCT.
H. B. Tlonos] Boponex : Boponexckuii
rOCyIapCTBEHHBIN arpapHblii yausepcutet, 2020
http://catalog.vsau.ru/elib/metod/m153178.pdf

Mertoanyeckoe

BectHuk BOpOHC)I(CKOFO ToCyaapCTBEHHOI'O
arpapHoro YHUBCpCUTCTA: TeopeTI/I‘{CCKI/Iﬁ " HAYYHO-

npakTHueckuil xypHan / BopoHex. roc. arpap. yH-T
- Boponex: BI'AY, 1998-

ITepuonnueckoe



http://znanium.com/go.php?id=766789
http://znanium.com/go.php?id=608780
http://catalog.vsau.ru/elib/metod/m131334.pdf
http://catalog.vsau.ru/elib/metod/m153178.pdf
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6.2. Pecypcsl cetu UHTepHeT

6.2.1. DJeKTpOHHBIE OMOJIUOTEYHbIE CHCTEMBI

Ne Hazsanue Pa3smemenne

1 | Jlanb https://e.lanbook.com

2 | ZNANIUM.COM http://znanium.com/

3 | OPAUT http://www.biblio-online.ru/
4 | IPRbooks http://www.iprbookshop.ru/
5 | E-library https://elibrary.ru/

6 | DnekrponHas 6uboTeka BITAY http://library.vsau.ru/

6.2.2. IIpodeccuonanbHble 62361 JAHHBIX 1 HHGOPMAIIHOHHBIE CHCTEMBI

No HazBanue Pasmemenne
Enunas ~ MeXBeNOMCTBEHHas  WH()OPMAIMOHHO—CTATH-

1|8 ! bopman https://fedstat.ru/
CTHYECKAs CHCTeMa

2 | CnpaBounas npaBoBas cucrema Koncynprant [iroc http://ivo.garant.ru

3 | ArpapHas poccuiickas HH(OpPMAIMOHHAS CHCTEMA. http://wwwe.aris.ru/
NHbopMaIioHHas CHCTEMa 0 CETbCKOX 03 HCTBEHHBIM .

4 (popman http://agris.fao.org/
HAayKaM M TEXHOJIOTHSM

6.2.3. CaiiTbl U HHGOPMANIMOHHbIE MOPTAJIBI

No HazBanue Pa3smemnienne

1 | BceI'OCThl http://vsegost.com/

2 | Poccuiickoe x03s1icTBO. CelbX03TEXHUKA. http://rushoz.ru/selhoztehnika/
3 | TECHSERVER.ru: Bam nyreBoauTens B MUpE TEXHUKU http://techserver.ru/

4 | Uudomnopran no Gpu3MKe i CTYICHTOB https://fizika-student.ru/



https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/
http://library.vsau.ru/
http://ivo.garant.ru/
http://www.aris.ru/
http://agris.fao.org/
http://vsegost.com/
http://rushoz.ru/selhoztehnika/
http://techserver.ru/
https://fizika-student.ru/

Crpanumna 29 u3 32

7. MaTepMaJILHO-TeXHl/I‘IeCKOG H IporpammMHoOe o0ecreueHue AUCHUITIJIMHbBI

7.1.1. JIJist KOHTAKTHOM padoThI

7.1. IlomemeHus 1J151 BeJeHHsI 00pa30BaTeIbHOIO MpoLecca U 000py0BaHNe

HaumenoBanue noMmenieHuit 1 IpoBeICHHs BCEX Anpec(MEeCTOIOI0KEHHE)
BUJIOB y4eOHOI JeSITeIbHOCTH, PETYCMOTPEHHON IIOMELICHUN I
y4eOHBIM IIJIAHOM, B TOM YHCJIE IIOMEIICHUS JIsI IIPOBEJICHHS BCEX BUJIOB
CaMOCTOSITENIbHON Pa0OTHhI, C YKa3aHUEM MEPEUHS y4eOHOU NesITebHOCTH,
OCHOBHOT'0O 000pYy10BaHMsl, y4€OHO-HAIJISTHBIX PeyCMOTPEHHOI
No 0COOUH M MCIIOIB3yEMOTO TPOrPAMMHOTO y4eOHBIM TUTaHOM( B ClTy4ae
W o0ecrniedeHus peanuzanuu
o0OpazoBarenbHON
IPOrPaMMBbI B CETEBOM
(dbopMe TOTOTHUTEITEHO
YKa3bIBAETCSl HAUMEHOBAHHE
OpraHu3aIiH, C KOTOPOM
3aKJII0YEH J0TOBOP)
VYyebHas ayuTOpHs 1J1s1 TPOBEACHUS 3aHATUMA 394087, Boponexckas
JIEKIMOHHOTO TUIA: KOMILIEKT yuyeOHOl MebenH, obnactb, T. Boponex, yiu.
JEMOHCTpPAIIMOHHOE 000py0BaHUE U yueOHO- JlomoHoOCOBa, 112
HarJIsIHbIe TOCOOMS, KOMITBIOTEpHAsl TEXHUKA C
BO3MOYXHOCTBIO TIOJIKITIOUCHHSI K ceTH «HTepHEeT» U
1 | obecnieuennem 10CTyMa B 3JCKTPOHHYIO
nH(HOPMATMOHHO-00Pa30BATEIHLHYIO CPEY
UCHOJIb3yeMOoe IporpaMMHoOe obecrnieueHune: MS
Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, SIunexc bpaysep / Mozilla
Firefox / Internet Explorer, ALT Linux, LibreOffice
VYyeOHast ayuTOpus AJs IPOBEACHUS 3aHATHH 394087, BopoHnexckas
JICKIIMOHHOT'O THITa, CEMUHAPCKOTO TUTIA, TEKyIero | o0iaacTe, r. Boponex, yi.
KOHTPOJISI U IPOMEKYTOYHOM aTTeCTallUH, JlomoHoOCOBa, 112, a. 410a
WHIUBUAYAIBHBIX U TPYNIOBBIX KOHCYIbTAIIH:
KOMIUIEKT Y4eOHOU MeOesH, IeMOHCTPAIMOHHOE
o0opynoBaHue M y4eOHO-HATJISIIHbIE TOCO0uS,
o | KOMIBIOTEPHAs TEXHHMKA C BOSMOKHOCTHIO
noJAKIoueHus K cetu «MHTepHeT» u o0ecrieueHneM
JOCTYTIa B AJIEKTPOHHYIO WH(OPMAIIHOHHO-
00pa3oBaTeNbHYIO CPEY, UCIIOJIb3yeMOe
nporpamMmMmHoe obecrieuenue MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, SIugexc bpaysep / Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice
YyeOHast ayTuTOpUS ISl IPOBEACHHUSI 3aHATHIA 394087, BopoHexckas
CEMHUHAPCKOTO THIIA, TEKYIIETO KOHTPOJIS U o0nactb, I. Boponex, yiu.
3 | MPOMEXYTOYHOU aTTeCTAIlNU, HHIMBHIYATbHBIX H JlomoHocoBa, 112, a.419a
TPYNIOBBIX KOHCYJBTAIIUI: KOMIIEKT YIeOHOM
Mebenu
4 VYuebHas ayauTopus JUTsl MPOBEJACHUS 3aHATHI 394087, Boponexckas
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CEMHHApPCKOr0 TUIA, TEKYIIEro KOHTPOJIS U o0nactb, T. Boponex, yiu.

MIPOMEKYTOUYHOM aTTECTAUH, UHIANBUAYAIbHBIX U JlomoHoCOBa, 112, a. 412

IPYIIIOBBIX KOHCYJIBTAIMI: KOMIUIEKT Y4eOHOMH

Mebenu

VYyebHas ayuTopHs 1Jis1 TPOBEACHUS 3aHATUIA 394087, Boponexckas

CEMHHApPCKOr0 TUIA, TEKYIIEro KOHTPOJIS U o0nactb, I. Boponex, yi.
5 MIPOMEKYTOUHOW aTTEeCTAlluU, UHANBUAYAIBHBIX U Jlomonocoga, 112, a. 300

IPYIIOBBIX KOHCYJIbTAIIUI: KOMIUICKT y4eOHOU
MeOeITH, IEMOHCTPAIMOHHOE 000PYI0BaHHE U
y4eOHO-HaIJISITHBIC TIOCOOUS

[Tomemenue amst XpaHeHUs ¥ MPOPHUIAKTUIECKOTO 394087, Boponexckas
o0cmy>)kuBaHUsI y4eOHOTO 000PYIOBaHUS: KOMIUIEKT | 00JacTh, T. BopoHex, yiI.
MeO0enu, KOMIIbIOTepHAas TEXHUKA C BO3MOXKHOCTRIO | MuuypuHa, 1, a. 245
MOJIKITIOUEHUS K ceTn «HTepHeT» n obecriedeHneM
JOCTYIA B AJIEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTeIbHYIO CPEY, UCIOJIb3yeMOe

6 | IporpammHoe obecrieuerne MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, AAnaexc bpaysep / Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice, me6enp mis
XpaHEHHS U 00CITyKHUBaHUS y4eOHOTO
000pyI0BaHUs, IEMOHCTPAIIMOHHOE 000PYI0BaHHE
Y y4eOHO-HArJISTHbIC IOCOOMSI: BUPTYaIbHBIN

MPaKTUKYM
[Tomenienue 1151 caMOCTOSITENILHOM pabOThI: 394087, Boponexckas
KOMIUIEKT y4eOHOU MeOeH, JIeMOHCTPAlMOHHOES obnacts, I. Boponex, yi1.
o0opymoBaHue M y4eOHO-HATJISITHBIC TOCOOUS, Jlomonocoga, 1146, a. 18 (c
KOMITBIOTEpHAsI TEXHUKA C BO3MOKHOCTBIO 16 gacoB 110 19 yacos)

IIOJAKJIFOYCHUA K CETH «HHTGpHCT» u obecrieyeHuEM
7 | moctyma B SIIEKTPOHHYIO HH(POPMAI[HOHHO-
00pa3oBaTeNbHYIO Cpely, HCIOJIb3yeMOoe
nporpammHoe obecnieuenue MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, SIunekc Bpaysep / Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice
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7.2. IlporpamMHoe oGecrieyeHune

7.2.1. llporpaMmMHoe oGecrieyeHne 001ero Ha3HaYeHust

Ne Hazsanue Pa3smemienne
1 |Onepanunonnsie cucremsl MS Windows / Linux K B HOII;?XJ?,OH cotn
5 [Makersr opucubix npunoxenuit Office MS Windows / 1K B n0KaIbHOM ceTH
OpenOffice BIrAy
3 [Mporpammel uis mpocmoTpa daitnos Adobe Reader / [1K B 510KanbHOI ceTn
DjVu Reader BIr'AY
4 Bbpayzepsr Aunexc bpaysep / Mozilla Firefox / 1K B 10KaIbHOM CceTH
Internet Explorer BIr'Ay
IIK B n0KanbHOM ceTn
5 | AuTuBHpycHas nporpamma DrwWeb ES BIrAY
. [1K B n0KanbHOM ceTn
6 |[Iporpamma-apxuBaTop 7-ZIip BILAY
7 |Mynbstumenua npourpsiBatens MediaPlayer Classic 1K s HOS?X;{,OH cet
. . IIK B n0KanbHOM ceTn
8 | IlnmaTdopma onnaiiH-00y4enus eLearning server
BIr'AY
9 | Cucrema kommproTepHoro TectupoBanust AST Test 1K s HOS?X’;{,OH cet

7.2.2. CnenuaJu3upoBaHHOE IPOrpaMMHOe o0ecriedeHne

Ne Haszsanue Pa3zmemienue
Be6-opuentupoBanHoe oducHoe MPOTrpamMMHOE .
1 obecneuenne Google Docs https://docs.google.com
5 Bupryansnas naboparopus I'mnpomexaHukm. K B tokansHoi cert BTAY
I'mppasnnka
17|TTaket cTaTucTUYeCKOM 00pabOTKK MaHHbIX Statistica IIK ayn.122a (K1)

19

[T nns pemieHus 3a1a4 TEXHUYECKUX BBIYUCICHUIN

Matlab 6.1/SciLab

[1K B mokaneHOM cetu B'AY

26

[Tporpamma MPOCKTHPOBAHUS CHCTEM
srepropacnpeaencaus SIMARIS design

[1K B mokaneHOU cetu B'AY

32

Cucrema koMmbroTepHO#t anredper Mathcad

I1IK B mokaneHOM cetu BI'AY

33

Cucrema KOMITBIOTEpHO# anreopsl Maxima

I1K B nokansuol cetu BI'AY

34

Cucrema TpexmepHoro monenupoBanust Kompas 3D

I1K B nokansuol cetn BI'AY

35

Cucrema 35IeKTpOHHOTO ToKyMeHToobopora EOS for
SharePoint

https://deloweb.ms.vsau.ru/DELOWEB

36

Cucrema aBTOMATU3WPOBAHHOTO MPOCKTUPOBAHUS U
yepuenust Autocad

TTK aym. 122, 219, 224, 321, 370 (K1)

37

Cpena mporpammuposanus Microsoft Visual Studio
(msdn)

[IK I'MC-nabopaTopuu
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8. MemucunnﬂnHapnme CBA3H

JuctmmmiHa, ¢ kotopoit Heooxoanmo | Kadenpa, Ha KoTopoit mpenogaercst ITonmuce 3aBeyroero
COTJIaCOBaHUE JTUCIUIIIINHA kaeapoit
Heoprannueckas, ananutudeckas o —
Xumuu
M OpraHUYeCcKast XuMus

A.B.Illanmomunk

IIpunoxenne 1

JIner nepnoauveckux npoBepoxk padoyeii nporpaMmmsl

U HHPpopMa s 0 BHECEHHbIX U3MEHEHHUSAX
[ToTpebHocTh
JomKkHOCTHOE JIMIIO, B KOPPEKTHUPOBKE
MPOBOAUBIIIEE YKa3aHUeM WNudopmanivs 0 BHECEHHBIX
npoBepky: ©.1.0., Hlata COOTBETCTBYIOIIMNX W3MEHEHUSX
IOJKHOCTh paszzaenoB paboyeit
MPOTPaMMBbI
Hpencena:{e;;{ MK ®BM Tporokon MK
®BM u TXK Pabouas nporpamma
noueHt IlamomnaukoBa
0B Ne 10 aKTyaJIu3upoBaHa Ha HET
o ot 24.06.2024 1

5.0

2024-2025 yu.rog.
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