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1. O0masi XapakTepuCTUKA IUCHUILIHHbI

Hucrumuimza «®Pu3nka» Aaer naHopamy Hanbojee YHUBEpCalIbHBIX METOJ0B, 3aKOHOB U
MoJelneil; 1eMOHCTpUpyeT cneln(UuKy palMoOHAJILHOIO METO/a MO3HAHUS OKPYXKAIOIIEro MUpa,
CrocoOCTBYET ()OPMUPOBAHUIO Y CTYACHTOB 3K3aMEH COBPEMEHHOI'0 €CTECTBEHHOHAYYHOI'O MU-
POBO33pEHHUs, CIIOCOOCTBYET JajbHENIIeMy pa3sBUTHIO TMuHOCTH. Pu3nka B GakanaBpuare npej-
cTaBJsieT co0O0M 1EeTOCTHBIM M (pyHAaMEHTAIbHBIN KypC COBPEMEHHOI'0 €CTECTBO3HAHMS, OHA SB-
JsieTcsl TeopeTuyeckoi 0a3oif, 6e3 KOTOPOl HEBO3MOXKHA yCIIEIIHAs eATeIbHOCTh BBITYCKHHKA
BYy3a arpOMHKEHEPHOr o MpoduIs.

1.1. Heap AucuMNIMHBI

Ienp n3ydeHuss AMCUUIUINHBI — GOPMUPOBAHUE Y 00YYAIONIMXCS CUCTEMBI 3HAHUI 3aKo0-
HOB M TEOPUH KJIACCUYECKON COBPEMEHHOH (PM3MKH, a TaKKe OCHOBHBIX (PM3MYECKUX Mpe/cTaB-
JIEHUH 00 OKpY’KaIoIeM Hac MaTepHaJIbHOM MHUpE, AaTh 00ydarolUMCsl 3HAaHUS MOHSTUH, 3aK O-
HOB U TEOpPUH KJIACCHUUECKON M COBPEMEHHOW (PM3MKH, HEOOXOAUMBIE AJIs AaJbHEHIIEro yriyo-
JIEHHOTO U3Y4YE€HMs CHELUalbHbIX AUCLUUIUIMH, O3HAKOMUTh C METOaMU (U3HUECKOr0 MCCIeN0-
BaHUs, 00pabOTKHU pe3yJIbTATOB U3MEPEHHH U IyTel NOBBIIIEHHUS TOUHOCTH U3MEPEHUH.

1.2. 3agaum qMCUMIIHHBI

3amaun TUCHUTUIMHBI - U3y4eHHEe (QU3MUYECKHX OCHOB M T'PAHHI] TPUMEHUMOCTH KJIACCH-
YECKOW MEXaHUKH, TEPMOJAMHAMHYECKOIO M CTATUCTUYECKOIO METOAA HM3Y4YEHUs BEIIECTBA U
MPOLIECCOB B TEXHUYECKUX CHCTEMAaX, 3aKOHOB 3JIEKTPOCTATUKU U JEKTPOAUHAMUKHN U BO3MO K-
HOCTEN UX NPUMEHEHHUS JUUISl pacyera 3JEKTPUUECKUX MOJIEN U 11eTel, MAarHUTHBIX CBOWCTB TBEP-
JBIX T€J1 U METO/IOB pacueTa MarHUTHBIX MOJIei, 3aKOHOB F€OMETPHUUECKOM, BOJIHOBOI U KBaHTO-
BOM ONTUKH, PaCIIPOCTPAHEHUS SJIEKTPOMArHUTHBIX BOJIH, IPUHLIUIIOB JIEWCTBHUS KBAHTOBBIX T €-
HEPAaTOPOB, €CTECTBEHHOW M HMCKYCCTBEHHOW pPaJMOAKTUBHOCTH, MPOOJIEMBI YIPABIISIEMBIX TEP-
MOSIIEPHBIX PEAKIIHi, SJIEMEHTAaPHBIX YaCTHIl B COBPEMEHHOHN (pru3mKe.

1.3. IIpeamMeT AUCUMIIIMHBI
[TpenMeToM AMCUMIIMHBI SBISOTCS TIOHSATUS U 3aKOHBI MEXaHHMKH, THAPOJTHMHAMHUKH, TEPMOJIHU-
HaMHKH, JJICKTPOCTATUKU U IJICKTPOJUWHAMHUKHA, MArHUTHOI'O I10JIA, FeOMeTpI/I‘-IeCKOI\/'I, BOJIHOBOM U KBaH-
TOBOW ONTHKH.

1.4. MecTo aucuunInHbI B 00pa3oBaTeJbHON NporpaMmme
®dusuka BXOIUT B 00513aTeNbHYIO YacTh yueOHoro miaHa b1 B cucreme noaroroBku o0y-
yatouierocss 1o HampasieHuto 35.03.06 — ArpounxeHepus, Npoguiib MOATOTOBKU OakanaBpa:
“DKCrTyaTanus, TEXHHYEeCKOe 00CITy>)KUBAaHUE U PEMOHT MAIllMH U 000pYyI0BaHUs .

1.5. B3aumocBs3b ¢ IPYrUMH JUCHUILIHHAMHA
du3uka onupaercs Ha 3HaHUE 00y4yaeMbIMU Kypca MaTeMAaTUKU U SIBJISIETCS OCHOBOM JJIst
MOCJIEAYIOLIEro U3y4eHHsI KYpCOB TEOpETHUYECKasi MEXaHHUKa, THPaBJIMKa, TEIJIOTEXHUKA, aBTO-
MAaTHKa, 3JIEKTPOTEXHUKA U JIEKTPOHUKA, JIEKTPOIPUBOJ U JIEKTPOOOOPYIOBAHUE.
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2. Ilnanupyembie pe3yabTaThl 00y4eHHUsI 1O JUCUHUIIMHE

Komnerenuusi NHaukaTop 10CTHKEHUs KOMIIETEHIIUU
Kon Copepxanue Kon Coaep:xanue
3 OCHOBHBIE 3aKOHBI U NOCTYJIaThbI
buznkn, GuznyecKue SIBICHUS
CriocoOeH pemiaTh TUIOBBIC 3a]1a41
. Hcnonb3oBaTe 3HAHWS OCHOB-
npohecCHOHaIbLHON AesITeIbHOCTH Ha
. HBIX 3aKOHOB M IOCTYJAaTOB (U-
OCHOBE 3HaHHUI1 OCHOBHBIX 3aKOHOB
OIIK-1 v2 3UKM JUI pELIEHUs CTaHIapT-
MaTEMaTUUYECKUX U €CTECTBEHHBIX
HBIX 3a7lad B 00JIaCTH arpouH-
HayK C IPUMEHEHHEM MH(OpMaIMOH- KCHEDII
HO-KOMMYHHUKAIIMOHHBIX TE€XHOJIOTUH P
e [TpoBeneHust U3NUECKUX OIBI-
TOB
Mertonbl  3KCIEPUMEHTATbHBIX
CrniocobeH y4acTBOBaTh B MPOBEIECHUN A cenep
. UCCIIeIOBaHUN (DU3MUECKHUX $IB-
OIIK-5 | skcnepuMEeHTalIbHbIX UCCIIEOBaHUI B 31

npodecCuOoHaNBLHOM IESTENbHOCTH;

JIEHUH
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3. O0béM auCHMILIMHBI U BUABI padoT

3.1. Ounas popma o0OyueHust

IHokasarenu 1 CeMechpm 3 Bcero
O6muast Tpy10EMKOCTD U CITUTIIIMHBL, 3.€./4 3/108 3/108 3/108 9/324
OO0mas KoHTakTHAs padoTa*, u 4065 5475 40 65 136.05
OOmras camocTosiTenpHas padora (mo yueo-
HOMY IUTaHy), 4 67,35 53,25 67,35 187,95
KonraktHas pabora** mnpu mnpoBeneHUH
y4eOHBIX 3aHSTUH, B T.4. (YaChI) 40,50 54,50 40,50 135,5
JICKIMH 14 18 14 46
MPAaKTUYECKUE 3aHATUS 18 18
nabopaTopHbIE padOTHI 26 18 26 70
TPYIIOBBIE KOHCYIbTAllUU 05 05 05 15
CamocrosTenpHas paboTa Npu NPOBEIECHUU
y4eOHBIX 3aHATHH *** 4 58,5 355 58,5 152,5
KonTakTHas paboTa mpoMeKXYTOYHOH aTTe-
CTalMyU 00YYaIOIMMXCs, B T.4. (Yachl) 0,15 0,25 0,15 0,55
KypcoBasi paboTa
KYpPCOBOU IPOEKT
3ayer
9K3aMeH
CamocrosiTenbHas paboTa INpH HPOMEXKY-
TOYHOMN aTTECTAlMH, B T.4. (4aChl) 8,85 17,75 8,85 35,45
BBINOJTHEHHE KYPCOBOT'O IIPOEKTa
BBINOJIHEHUE KypCOBOI paboThI
HOATOTOBKA K 3a4€Ty 885 885 17.70
INOATOTOBKA K OK3aMCHY 17.75 17.75
dopMa MPOMEKYTOYHOM aTTecTaluu (3a4ET 3auér
(3a4eT C OLCHKOIT), OK3aMeH, 3aIHUTA KyP- | ,oqan SK3AMCH - JK3aMeH
COBOr0 MpoekTa (padoThl)) 3agér
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3.2. 3a0uHas popma 00yyeHuUs

IMoka3arenn K}:’ch Beero
OG61mast Tpy10EMKOCTh AUCIUIIIAHEL, 3.€./9 9/324 9/324
OOmas koHTakTHas pabora*, u 31,4 31,4
OOG1wast camocTosiTeNnbHas padbora (1o y4eOHOMY IUIaHy), 4 292,6 292,6
KonrakrHas pabora** rnpu npoBeicHnH yaeOHbIX 3aHATHH, B T.4. (4achl) 31,0 31,0
JIEKIMN 12 12
NPaKTHYECKUE 3aHATHS
sabopaTopHbIe PabOTHI 18 18
IPYIIOBBIC KOHCYJIbTAIUH 1,0 1,0
CamocrosiTenpHas paboTa IMpH MPOBEACHUH YUSOHBIX 3aHATUHH ***, q 266 266
KonrakrHas paboTa MpOMEXyTOYHON ATTECTAMHA OOYYarOIIUXCs, B T.4. (da- 4 80 480
Chbl) ’ ’
KypcoBasi pabota
KyPCOBOM ITPOEKT
3ayer
9K3aMeH
CamocrosiTenpHas paboTa MpH MPOMEKYTOUHOH aTTeCTAIMH, B T.4. (4achl) 0,40 0,40
BBINIOJIHEHHUE KYPCOBOTO ITPOEKTa
BBINOJIHEHHE KyPCOBOM paboThI
MOJIrOTOBKA K 3a4ETY 8,85 8,85
MOJIrOTOBKA K 3K3aMEHY 17,75 17,75
®dopma MPOMEKYTOUHOW arTecTanuu (3a9€T (3a4eT C OIEHKOM ), IK3aMeH, 3a- 3a4€r 3a4€r
IIUTa KypCOBOTO MpoekTa (paboThl)) 3K3aMEH AK3aMEH

4. Conep:xxanue TMCHUILINHBI

4.1. Coaep:xaHue TUCHMILUIMHBI B pa3pe3e pa3iesioB U MOApPa3aesaoB

Paszoen 1. usuueckue ocHoebl Mexanuxu

Iloopaszoden 1.1. Kunemamuka u OUHAMUKA MAMEPUATLHOU MOYKU U MEEPO020 med

[Ipenmer ¢usnku, ee MECTO CpeIv ECTECTBEHHBIX M TEXHUUECKHUX HayK. MeTos] (pU3HMuecKoro nc-
crenoBanust. PU3MKa U COBPEMEHHAsI CENbCKOX035IMCTBEHHOE ITPOU3BOICTBO. POPMBI IBUKEHUS MaTe-
pun. OCHOBHBIE 3Tambl Pa3BUTHUS (PUIMIECKON MEXAHUKHU: KIIAaCCUUECKasl, PeIATUBUCTCKAs U KBAHTOBAsI
MexaHrKa. MexaHndeckoe IBIKEHHE Kak mpocteiinast popma aBrkeHns Matepuu. [IpencraBnenus o
CBOMCTBaX ITPOCTPAHCTBA U BPEMEHH, JIEKAILE B OCHOBE KJIACCUYECKON MEXAHUKH. DJIEMEHThI KUHEMA-
THKH MaTepUaIbHOM TOUKH. [locTynarensHoe 1BrKeHNE TBEPAOTo Tena. CKOpOCTh M YCKOPEHUE, painyC
KpUBH3HBI TpackTopuu. OnpezeneHue MyT! B 0OLIEM CITydae HepaBHOMEPHOT O JIBIKEHNS. J[BroKeHe
CEJIbXO3MAILIMH U PacX0J TOPIoYero. 3aKOH MHEPLMU U MHEPLMAIbHbBIE CUCTEMbI OTYETA. 3aKOHBI IMHA-
MHKA MAaTEPUATILHOM TOYKM U CUCTEMbI MATEpUAITLHBIX TOUEK. BHeIHME 1 BHyTpeHHHE Cuitbl. [leHTp
Macc MEXaHUYECKOM CUCTEMBbI M 3aKOH €r0 JIBHKEHUSL. 3aKOH COXPaHEHHUS UMITYJIbCA U €0 CBS3b C OJHO-
PpoAHOCTBIO ITpocTpancTBa. Heynpyruit yaap. @yHaaMeHTalbHbIE B3aMMOJECHCTBUS U CHJTbL. PeakTMBHOE
JBHKEHHE. DJIEMEHThI KHHEMATHKHY BPAIIATENIBHOTO ABHUKEHUS YITI0Basi CKOPOCTh U YITIOBOE YCKOPEHHUE,
HX CBSI3b C JITHEIHBIMUA CKOPOCTSIMH M YCKOPEHUSIMU TOYEK Bpallaromierocs tena. Taxomerpsl. MoMeHT
CHUJIbI 1 MOMEHT UMITYJIbCA MEXaHUYECKOU CHCTEMbI OTHOCUTEIILHO TOUKH (TI0JTF0CA) M OTHOCUTENIHHO He-
MOJIBUKHOM OCH. MOMEHT MHEPLIMHU TeJla OTHOCUTEIIBHO OCH. Y PaBHEHUE IMHAMUKH BPaIATEIbHOIO
JIBMKEHUS TBEPIOTO Tela OTHOCUTENBHO HETTOABKHOM 0cH. KnHeTnueckast SHeprus BpallaroIierocs Te-
J1a. 3aKOH COXpaHEHNsI MOMEHTA UMITYJIbCA U €r0 CBSI3b C U30TPOITHBIMU CBOMCTBaMU MpocTpaHcTBa. He-
MHepIMabHbIe CUCTeMBbI oTcuera. Crilbl THEPLMH MPY KPUBOJIMHENHOM JBIKEeHHH. LleHTpoOeKHbIe CH-
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JIbl MTHEpUUH U ciiibl Koprorrca Bo BpalliatoIxcst CUCTeMax OTCUeTa U MX IPOSIBIICHHUE Ha 3eMJIe, YUeT U
WCTIONb30BAaHKE CHUJI MHEPLMU B CEJIbXO3MAIlMHAX.

Iloopazoen 1.2. Mexanuueckas paboma u 3nepaus

DHeprust Kak yHUBEpcasIbHasi Mepa pa3IMyHbIX (JOPM JIBHKEHHS U B3aUMOIeHCTBYS MaTepu. Pa-
OOTBI CHJIBI M €€ BBIpOKEHUE Yepe3 KPUBOJIMHEUHBIN MHTErpat. KuHerndeckast sHEprusi MEXaHUIeCKOH
CHCTEMBI U €€ CBsI3b C pabOTOM CHJI, IPUIIOKEHHBIX K cucreMe. [lone kak ¢opma MaTepuu, OCyIIeCTBIIS-
FOILAasi CUJIOBOE B3aUMOJICHCTBHE MEXKIY YacTUL[aMu BelecTBa. [loTeHImansHas sHeprum MaTepruaibHON
TOYKHM BO BHEIIIHEM CHJIOBOM IIOJIE U €€ CBSI3b C CUJION, ACUCTBYIOILENW HA MaTEpHaIbHYIO TOUKy. [ToTeH-
[IUATbHAS SHEPTUH CUCTEMBL. YTIPYTHii yaap. JHeprust ynpyro AeOpMUPOBAHHOIO TeJa M TPaBUTAIIMOH-
HOT'O B3aUMOJIEHCTBUSI Te. 3aKOH COXPAHEHHMs MEXaHMYECKOW SHEPIUM U €ro CBA3b C OJHOPOIHOCTBIO
BpEMEHU. 3aKOH COXPAaHEHUS ¥ IPEBPALIEHNS SHEPTUM KaK IIPOSIBIICHUE HEYHUUTOKUMOCTU MaTEpHH U €€
nBrKeHHs. [Ipumepbl MpUMeHEeHHsT 3aKOHOB COXPAHEHUsI UMITYJIbCa M SHEPrUH YISl peleHHs 3a7ad 110
MEXaHU3AIMK TPOLIECCOB CETbCKOXO3AMCTBEHHOro mpom3BoacTBa. KoaduimeHt monesHoro aeicTBys
I paboTe CebX03MAILIVH.

Iloopaszoden 1.3. Mexanuueckue konebanus u 60Hbl. DJleMeHMbl CHEYUATbHOL Meopuu
OMHOCUMENLHOCTIU.

I'apmonnueckre MexaHmdeckue kKonebaHus, ux xapakrepuctuku. Juddepenipaisnoe ypaBHe-
HHE TapMOHMYECKUX KosieOanui. [IpyKMHHBIM, MaTeMaTHYeCKU W (PU3MUYECKHI MAasTHUKH. DHEPIus
rapMOHMYECKHX Konebannid. CIo)KeHHe TapMOHUYECKUX KOJICOaH! I OJTHOTO HAIPABJICHHUS U OTMHAKOBOM
yacTtothl. brenns. CrioxkeHre B3aMMHO TMEPIEeHIUKYISIPHBIX KonieOanuii. 3atyxaronme koinedanvst. Jud-
(hbepeHIMaIbHOE YpaBHEHHUE 3aTyXarOIIMX MEXaHNIECKUX KOJIeOaH i 1 ero pelieHre. BeiHyXIeHHbIe Me-
XaHudeckre koneOanus. JuddepeHnaabHOe YpaBHEHUE BhIHYKICHHBIX MEXaHHUYCCKMX KOJICOAHWH U
€ro perieHre. AMITIMTYIa 1 (a3a BBIHYKICHHBIX KoneOaHuid. Pe3oHaHC 1 ero UCronp30BaHue B TEXHUKE.
[Tpumepbl UCHONIB30BaHMSI 3aKOHOB KOJICOATEIILHOTO JBUKECHHS ISl OCYLIECTBIICHHUST PabOThl Pa3zHOO0-
Pa3HBIX MEXaHN3MOB CEbXO3MAILIVH.

Mexanu3m oOpa3oBanus yIpyrux BoiH. [IpofonbHbIe U monepedHblie BOJHEL Y paBHEHHE Oery-
n1eit BonHbl. /[yMHa BOHBI M BOJIHOBOE 4ncio. [ Ipunimn cynepnosunmm BoiH. KorepeHtHsle BoHbL VH-
Tepdepeniust BoyH. CTosume BONHBL. Y paBHEHUE CTOSMEH BOIHBL YJIBTPa3BYK M €10 IPUMEHEHHE.

[IpeobpazoBanus ['aminest. MexaHnueckuii IPUHLMII OTHOCUTENBHOCTH. [locTynatsl crnennaib-
HOM Teopuu oTHOcUTENbHOCTH. [IpeoOpazoBanus Jlopenia. OTHOCUTENFHOCTh OTHOBPEMEHHOCTH, JUTUHBI,
MMPOMEKYTKOB BPEMEHN M MacChl. PElATUBUCTCKMI 3aKOH CIOXKEHHUSI CKOPOCTEH. PEIITHBUCTCKUN MM-
IyJIbC. PEATUBUCTCKOE BBIPAXKEHNE KMHETUYECKOM dHEpru. BzauMocBs3p maccs! U sHepruu. [IpuHimn
sKkBHBaJIeHTHOCTH. [ToHsTHE 00 00111eil TeOpHH OTHOCHTENBHOCTH.

Paszoen 2. Monexynapuas guzuxa u mepmoouHamuxa.

Iloopaszoen 2.1. Kunemuueckas meopusi u0eaibHO20 2a3d. 3aKoHbl MepMoOUHAMUKU.

[Ipenmer MonexkynsapHON (pU3MKH. ArperaTHble COCTOSIHUS BeLlecTBa. TeryioBoe ABUXKeE-
HUEe MoJieKyl. MacmTaObl (GU3MYECKUX BEIMUYMH B MOJIEKYJISIpHON Teopuu. Macca u pa3mepsl
mosekyJ. Uucio Aoragpo. OnbiTel Ileppena no onpenenenuto uncia ABoraapo. bpoyHoBckoe
nBuxkeHne. OCOOEHHOCTH MEKMOJIEKYIISIPHOTO B3aUMOEHCTBHA. MaKpOCOCTOSHUS U MUKPOCO-
CTOSIHUSI CTATUCTHYECKOM CUCTEMBI M COOTHOIICHUS MEKy HUMHU.

CraTucTHyecKkrue 3aKOHOMEPHOCTH M OCOOEHHOCTHM OINMCAHHSI CHUCTEM MHOI'MX YacTHULI.
MounekyispHas cHCTEMa KaK COBOKYIIHOCTb YAaCTHII M KaK CILIOIIHAs cpena. TennoBoe paBHOBE-
CHE CUCTEM.

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHYECKOH TEOpuu
ra3oB. CpenHsisi KBaJpaTUIHasl CpeqHSS M HauOoyee BEposiTHAs CKOPOCTH JBHKEHHS MOJICKYI
raza. 3akoH MakcBesia pacrnpefeneHusl CKOpOCTEN MOJIEKYJ. DHEprus MOCTYNAaTeNIbHOIO J1BH-
KEHUsI MOJIeKys ra3a. CpeaHee YnciIo CTOJKHOBEHHUI MOJIEKYJI ra3a U CpeAHsisl IJIMHAa CBOOOIH O-
ro mpobera. DMnupuueckas TemrepaTypHas mkaia. [lIkama Temmepatyp Ha OCHOBE CBOWCTB
unaeanpHOro rasa. Pacnpenenenne bosbliMaHa u ero skcrnepuMeHTalbHas MpoBepka. bapomert-
puueckas popmyna. Pacnpenenenne Makcsenna - bonabimana.
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TepMoauHaMHUECKHE CUCTEMbI, IIPOLECCH] U MapaMeTpbl COCTOSHUA. TennoBoe paciiu-
peHue. YpaBHEHUE COCTOSIHUSI WjealibHOro rasa. TepMoauHamuueckoe paBHoBecue. KBaszucra-
TUYECKUE mpolecchl. YpaBHeHne MenneneeBa - Kianeiipona.. CpeaHsisi KUHETHUYECKast SHEPTUsl MoJie-
KyJ. MoJeKyIsIpHO-KMHETUYECKOE TOJIKOBAaHUE a0COMIOTHOM TeMIepaTyphl. 3aKOHBI WACAJIBHOTO Tasa.
Anmabatnueckuii iporiecc. YpasHenue [lyaccona. Baytpennsis sueprust. Baemmsist pabora. KomaectBo
TerwtoThl. IlepBoe Havano tepMoauHaMuky. [IprMeHeHre nepBoro Havaua TEpMOIMHAMUKA K QHAIU3Y
IIPOLIECCOB B MJICAILBHOM rasze. TeruioéMKoCTh ra3oB. YpaBHeHHe Maitepa. HemocraTtku KiiacCH4ecKon
TeopuH TeruioéMKocTH. [IoHATHE O KBaHTOBOM Teopuu TeruioéMKocTi. OOpaTHMbIe M HEOOpaTHMBbIC
npoueccsl. [uximueckue npoueccsl. Lukn Kapuo u ero KII/I. Teopema Kapno. Temnossie nsu-
raTeiad ¢ pa3lMYHbIMH crocobamu moaBoaa TemnoTel. CpaBHeHue ¢ nukiaoM Kapao. [Tonstue
obpatHoro 1nukiaa. OOpathbiil nuka Kapro u nukn Jlopenna. @opMyaupoBKH BTOPOro Havaa
tepmoanHaMuku. HepaBernctBo Knaysuyca. DHTponus kak QyHKIHs cocTosiHUS. CBSI3b SHTPO-
UM U TepMoAMHamMHueckoil BepoaTHOCTH. Dopmyna bosbiMana. CTtaTucTHUECKHI XapakTep
BTOPOr'0 Hayaja TEPMOANHAMUKH.

Iloopaszoen 2.2. Monekynapnas ¢u3uka.

OTKJIOHEHHE CBOMCTB pealIbHbIX I'a30B OT 3aKOHOB M/I€AJIbHOr0 Ta3a. PeasnbHble ra3pl. CHUibl ¥ 1O-
TEHLIMAJIbHAS SHEPrUsl MOJIEKYJIIPHOTO B3auMOIeHCTBUS. D(D(PEKTUBHBIN IUaMeTp MOJEKYIL. YpaBHEHHE
Ban-nep-Baansca. CpaBHenue nzorepm Ban-nep-Baanbca ¢ skcniepuMeHTanbHbIME U30TepMamMu. Kputu-
YecKoe COCTOsiHUE. TepMOMHAMUYECKOE M0100ME U 3aKOH COOTBETCTBEHHBIX COCTOSHUM. BHyTpeHHss
SHEPIUs PeaIbHOro ra3a. Bonpockl MCNOIB30BaHMs TEIUIA, XOJIOAA, BAKYyMa U CKATOTO BO3/IyXa B CEllb-
CKOXO3SIICTBEHHOM ITPOM3BOJICTBE.

DU3UKO-MEXaHUUYECKHE CBOMCTBA XUJKOCTEH. MonekynsipHoe nasienue. [loBepxHocT-
Hoe HaTspkeHue kuakocTh. CmauuBanue. Kanumisipusle siBiieHud. ['uaponmnHaMuka uaeanbHOM
U peabHOMN XUAKOCTH. PeXHUMBI ABUKEHUSI KUJIKOCTUA. Y pABHEHHUE HEPA3PbIBHOCTU. Y PaBHEHHUE
bepHymmu 1151 3neMeHTapHON CTPYHKH MJI€abHOM M peajbHOM >KMJIKOCTH, s ITOTOKA peajb-
HOM xunkoctu. Kpucrammueckoe u aMoOp(pHOE COCTOSHUE BEIIECTBA. DJIEMEHTHl CUMMETPHHU
KkpucTaiioB. Jledexts! u nucnokanuu. [ToHsTHE 0 KUAKUX KpUCTAJIIaX.

dazoBbIe MpeBpalleHuss MepBoro U BTOporo poxa. MertacrabmibHbIe cocTossHUA. [1maB-
JeHWe U KpucTtaumsanus. JluarpamMma cocrosiHus. TpoiHas Touka. YpaBHeHue KianelpoHna -
Knaysuyca. SIBnenus neperoca: 1udgysust, BI3KOCTb, TEIIONPOBOJHOCTb. cnonp30BaHNe 3aKOHOB MO-
JIEKYJISIPHO-KMHETUYECKON TEOPUH TPU PEIIeHUH 3a71a4 OYUCTKU U TerIio o0ecriedeH s TTOMEIeHHH Ku-
BOTHOBOYECKUX KOMIUIEKCOB M JPYTUX ITOMEIEHUN TPEANPUSATUNA CETbCKOXO035MCTBEHHOIO MPOU3BOI-
CTBa

Paszoen 3. Dnexmpuuecmeo u macnemusm

Iloopaszoen 3.1. Dnexmpocmamuueckoe noe. dneKmpuiecKuti mox.

3aKOH COXpaHEHUsI AEKTPUUECKOro 3apsiaa. DIEKTPUUECKoe o€ B Bakyyme. Ero ocHOBHBIE Xa-
PAKTEPUCTUKH — HAMIPSHKEHHOCT U MOTEHIMAN. PacyeT anekTpocTaTiueckux MoJjield METOJI0M CyIepIo3u-
uyu. [Totok BekTopa HarpsbkeHHocTH. Teopema Octporpackoro-I'aycca 1is 31eKTpoCcTaTUYeCKOro mosist
B BakyyMe U ee cBsi3b ¢ 3akoHOM Kyiona. Ilpumenenne teopembl Octporpanckoro-I'aycca k pacuery
AIEKTPOCTATUYECKOrO MOJIL. DJIEKTPUYECKOE TI0JIE B BeIeCcTBE. THITbl T3reKTprKoB. [lomspusanms u-
anekTpukoB. Teopema Ocrporpaackoro-I aycca st SMeKTpUYecKoro nois B quanektpuke. [ [poBoHUKY B
AIEKTPUUYECKOM T10JI€. DJIEKTPOEMKOCTh YEIMHEHHOrO MPOBOIHKKA. KoHaeHCcaTOphl. DHEprus 3apshkKeH-
HBIX: YETMHEHHOrO MPOBOHMKA, KOHJIEHCATOpa U CHCTEM IPOBOIHUKOB. DHEPIUsl 3JEKTPOCTATHYECKOTO
nons. OObeMHast II0THOCTh SHEpruu. [IpruMeHeHne IeKTPOCTaTUIECKOro Mo B TIPOLIECCaX CENTbCKOXO-
31iICTBEHHOT'O IIPOM3BOICTBA.

[TocTOsIHHBIIM 3MEKTPHYECKUI TOK, €ro XapaKTEpUCTUKU M YCIIOBUS cylecTBoBaHus. Kaccuue-
CKasi 2JIEKTPOHHAsI TEOPUsI AEKTPOIIPOBOAHOCTH METAUIOB U €€ OIBbITHBIE 000CHOBaHHUS. 3akoH OMa B
mddepenmanbHOM hopme. O6001eH b 3akoH OMa B HHTErpasibHOM (popme. PazHOCTh MoTeHIINANOB,
AMEKTPOABIKYILAs cuia, HanpspkeHus. [IpaBuna Kupxroga. Dnekrtpudeckuii HarpeB B CENBCKOM XO351H-
ctBe. Buspl ra3oBoro paspsina. DMEKTPHUECKUNA TOK B Ta3ax. DIEKTPHUECKUM TOK B )KUIKOCTSIX. DIIEKTPO-
3. 3axkoH Dapazess. OcHOBBI 30HHON (KBaHTOBOI) TEOPHH IEKTPOIPOBOAHOCTH ITPOBOAHUKOB U MOJTY-
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npoBoaHuKOB. Pacripenenenne ®epmu-/lupaka. Dueprus depmu. Pabota Bbhixoma. TepmoasiekTpoHHAas
SMUCCHS U €€ Teopusl. DIIEKTPOBaKyyMHbIE PUOOpHI. 3akoHb! boryciasckoro JIsnrmiopa u Puuapicona -
Jlénmmvana. KontaktHble sBieHus. TepmoasekTponswkyas cuia u apdekt [lemptee. P-n nepexon. Io-
JIYTIIPOBOHUKOBBINM JUOA 1 TpaH3ucTop. OCHOBBI MMKPO3JIEKTPOHUKU. [ [oHsTHE ITEepexo1HOro npomec-
ca. KOMMYyTallMU. 3aKOHbl KOMMYyTalnuy. HadaneHble yCliOBHs, TOKM NpU 3aMBIKAHUM U Pa3Mbl-
KaHUU JIEKTPUYECKUX IIeneil.

Iloopaszoden 3.2. Ocnogul anekmpomacHemuzma. Maecnummusie ceolicmea meépovix mei.
Onexmpomacnumuoe noe.

[Ipupona mMarnetmzma. Munykims marautHoro nosst. Cuna, IefcTBYIOIIAs Ha MPOBOAHUK C TO-
KOM B MAarHATHOM ToJie. Bpamaronmii MOMEHT, JENCTBYIOIIMI HA KOHTYP C TOKOM B MarHUTHOM TIOJIE.
MarHuTHbIif MOMEHT BUTKA C TOKOM. DJIEKTPOABUTATENH U ANIEKTPOU3MEpUTENbHbIE TPHOOpHL. J[BIkeHNe
3apshKEHHBIX YacTHIl B MarHUTHOM note. Cuna JlopeHua. [IpuHiun 1eiicTBrs IMKIMYECKUX YCKOpHUTENei
3apspkeHHbIX yactul. ML/ - reneparopbl. [IpumeHeHne MarHUTHOrO IoJisl B IPOLIECCAX CENbCKOXO035i-
CTBEHHOI'O Mpon3BoziCcTBa. 3akoH bro - CaBapa - Jlamiaca u ero npuMeHeHHe K pacyeTy MarHUTHbIX 110-
nei. MaruutHoe nosie npsIMOJIMHEHHOTO MPOBOIHUKA C TOKOM M KPYroBOI'O TOKA. 3aKOH IOJIHOTO TOKa
JUIS1 MArHATHOT O 1107151 B BAKYyM€ U €ro NpuMeHeHue. BUuxpeBol XxapakTep MarHMTHOro nosisi. MarnutHoe
HoJIe TOPOMJIa U JUIMHHOTO coneHonaa. MarunTHbiil notok. Teopema Octporpajckoro-laycca s mMar-
HHUTHOrO 1oJs1. PaboTa nepemeltieHrs MpOBOAHUKA M KOHTYpa ¢ TOKOM B MarHUTHOM I10JIE.

MarsuuTHble MOMEHTBI aTOMOB. TUIbI MArHETUKOB. DJIEMEHTApHAs TEOPHSI A~ U NTapaMarHeTu3-
Ma. HamarHn4eHHOCTh, MarHuTHAsE BOCHPUAMYMBOCTb. MarHuTHasE MPOHUIIAEMOCTD CPEIbL. 3AKOH I10JI-
HOIO TOKA JIJIsl MAarHUTHOTO 1oJIst B Betectse. deppomarneTn3M. Kpuasi HamaranumBanusi. MarHUTHBIA
ructepesuc. Touka Kropu. lomensl. CriiHOBasI rpupoja deppoMaruerismMa. [IpruMeHeHne MarHuTHOrO
T0J1s1 B TIPOLIECCaX CENbCKOXO35IMCTBEHHOIO IIPOM3BO/ICTBA.

3aKOH 3JIeKTPOMarHUTHOW MHAYKLMHU U €r0 BbIBOJI U3 3aKOHA COXpaHeHus sHepruu. Gopmymnu-
poBka Papanest, Makcpemnia, MHKeHepHas SIBlieHre CAMOMHTYKIIMM W B3AMMHOW MHIYKIMH. VIHyKTHB-
HOCTb. [IpuHIIHT 3NeKTpOMarHuTHOM HEpIMH. OOBeMHAs TNIOTHOCTH YHEPT UM MarHUTHOTO TTOJIS.

OcHoBbI Teopur MakcBemia sl JIEKTPOMarHuTHOro mosist. Tok cMelieHns. Y paBHeHust Makc-
BeJIa B HHTErPaIbHON popMe. DIeKTPOMArHUTHBIE BOIHBL. DHEPrus HIEKTPOMArHUTHOM BOIHEL Bektop
INoitamuara. IloBepxHocTHbIi 3¢dekT. [lkana 31eKTpoMarHUTHEIX BOJH. Mcnoss3oBaHue paauo, Tere-
Buzieaust, UK-, Y- u CBY- uzimyyeHuii B CEIbCKOXO3SIMCTBEHHOM IPOM3BOJICTBE.

Pasoen 4. Onmuxa

Iloopa3zoen 4.1. [ eomempuueckas u 601H08AsL ONMUKA.

DnekTpoMarHuTHas mpupoza csera. ['paHULIbI IPUMEHUMOCTH I'€OMETPUYECKON ONTHKH.
3aKOHBI TEOMETPUUYECKON ONTHKU. MPUHIUI [TolireHca U ero mpuMeHeHue JUIsi UHTEepIpeTaluu
3aKOHOB OTpaKeHMs U npenomiieHus ceeta. [Ipuanun depma. BonokonHas onruka.

Nurepdepennus cera. KorepeHTHOCTh HCcTOUHUKOB cBeTta. Meron FOura u meroxg @pe-
Hensa. MHTepdepeHnus mpu OTpakeHHH OT MPO3pavyHoil miaacTuHBL [IpocBeTieHHE OMTHKHU.
Kombsia HetoTona. MaTepdepomerp. Ipunmun [Molirenca - @penens. Meroa 300 @penens. [u-
¢bpakus Opaynrodepa. JAudpaknuonnas pemérka. J[BymepHas nudpaknuonHas pemerka. I1o-
HsATHe o ronorpaduu. Jucnepcus ceera. [lornomenue ceera. 3akon byrepa. [lonspuzanus cee-
Ta. EcTecTBeHHBI M NOJIAPU30BaHHBIA CBET. 3akoH Mamtoca. [lomgpuzauus mpu OTpa’keHUU.
3akoH bproctepa. JIBoiiHoe nydenpenomieHue. [Ipuzma Hukons. Bpamenue miockoctu momusi-
pU3aLuu.

Iloopazoen 4.2. Keanmosas onmuxka.

KBanToBass mpupona wusnmydeHus.. TersioBoe H3imydeHHe. AOCOMIOTHO YepHOE Telo. 3aKOH
Kupxroda. 3akon Creana-bonpiivana. Pacripenenenue sHEpriuy B CIIeKTpe M3ITydeHUsT aOCOMIOTHO Yep-
Horo Tena. 3akoH cMelieHus: Buna. Ksantosas runoresa u ¢popmysna [Inanka. Jluanektiyeckoe eAMHCTBO
KOpITYCKYJIIPHBIX W BOJIHOBBIX CBOMCTB AJIEKTPOMAarHUTHOro m3imy4yeHus. Onrudeckas nmupomerpust. Mc-
IOJIb30BaHUE OITUYECKUX METOZI0B M3MEPEHNSI I KOHTPOJIS B CEIIbCKOXO3IMCTBEHHOM IIPOM3BOJICTBE.

Buemmnii horoanextpudeckuii dddexr. Onbitel CToneroBa. YpapHeHue DiHInTeliHa. PeHTre-
HOBCKOE M31ydeHne. Macca 1 ummyisc ¢orona. Jlapienue cBeta. PaccestHre peHTreHOBCKHX Jiydeid. -
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¢dexr Kommrona. Jludpakiust peHTreHoBCKuX Jiydeil. @opmyna Bynbda - bparros. JlromuHecieHys..
KBanToBbIi renepatop.

Pazoen 5. Quzuxa amoma u amomuozo s0pa

Iloopa3zden 5.1. Bonnogwie ceoticmea uacmuy.

®opmymna nie bpoiins. CooTHoleHue HeonpeaeneHHocTel. BormHoBast GyHKIMS U ee cTaTuCcTHYe-
ckuit cMbicn. YpaBaenue Llpenunrepa obiiee v 471 CTalMOHAPHBIX COCTOSIHUM. YacThIia B psIMOYTOJTb-
HOH MOTEHITHAIBHOH siMe. YacTriia B chepudecki CHMMETPUIHOM SIIEKTPUIECKOM II0JIe: TTIaBHOE, OpOH-
TaJbHOE M MarHuTHoe KBaHTOBble uucna. IlpuHuum [laymu. CniektpasnbHble cepun atomMa BOAOPOJA.
CnexTpbl aTOMOB U MOJIEKYI1. BoiHy»ieHHOe n3imydenue. Jlazepbl u Masepsl. [1na3sma u ee npumeHeHue.
CoBpeMeHHBIE TOCTHKEHUS ONTOMIEKTPOHUKH U JIA3EPHON TEXHUKU. VIcnomb30BaHHE METOI0B CIIEKTPO-
CKOIIHH, JIA3€POB U MA3€POB B CEILCKOM XO3SIHCTBE.

Iloopaszoen 5.2. Cmpoenue amoma u amomnozo s0pa. Paouoakmusnocmo. Hoepruie p e-
akyuu.

Omneritsl Pesepdopra. [Inanerapuas mozens atoma. Henocratku monemu Pesepdopna. Iloctyna-
bl bopa. CrekTpsl u3imydenus aromoB. Henocratku moznemu bopa. MaccoBoe u 3apsiioBoe umcio. Mar-
HUTHBI MOMEHT HYKJIOHOB U siziep. ImotHOCTS sinepHoro Beniectsa. CBoiicTBa M IPUPOA SIIEPHBIX CUIL
Jledext Macchl ¥ 3HEprys CBA3U sep. PaauoakTMBHOCTB. SliepHble peakluy 1 3aKOHbI coxpaHeHus. Pe-
aKLWsL ACNIEHNS sIIEp U TEPMOSAEPHBIE PEAaKLIMK. DJIEMEHTAPHBIE YaCTHLbI U UX B3AUMOIIPEBPAILIAEMOCTb.
Mertonp! siiepHON (UMK B CETbCKOXO3SICTBEHHOM IPOM3BOACTBE. BONpOCH! CebCKOX035MCTBEHHOM
PaIrOOHONOT M.

4.2. PacnipeiesieHHe KOHTAKTHOM M CAMOCTOATEJIbHOM padoThI PU NOATOTOBKE K 3aHAT U-
SIM 10 OApa3aeamMm

4.2.1. Ounas ¢hopma oOydeHus

p KonrakTHas pabota Cp
a371eJ1bl, TIOJpa3/Ieibl JUCIUTLINHEI rexwm| B3 | 113

Pa3nen 1. ®u3nyecKkue 0CHOBLI MEXaHUKH 14 26 58,6
Hozlg)asﬂen 1.1. Kunematnka v TUHAMHKA MaTePHATBHON TOYKH 5 12 206
1 TBEPJOrO Tena
ITonpaznen 1.2. Mexanuueckast paboTta ¥ SHEPrus 4 8 20
[Togpasznen 1.3. Mexannyeckue Koyie6aHus U BOJHBI. DJIeMEeH- 4 6 18
ThI CHEIUAIBHON T€OPUU OTHOCUTEILHOCTH
Pa3nen 2. MoJieky/sipHas pU3NKa M TEPMOJIMHAMHUKA 8 8 8 155
[Toxpasznen 2.1. Kunetnueckas Teopus UeaabHOIo ra3a. 3ako- 4 4 4 75
HBI TEPMOJIMHAMUKH '
[Tonpaznen 2.2. MonekymnsipHas puznka 4 4 4 8
Paznen 3. D1eKTPpHYECTBO M MATHETH3M 10 10 10 20
[Moxgpazmen 3.1. DiekTpocraTdeckoe noJie. DICKTPUICCKH TOK| 6 6 6 10
ITonpaznen 3.2. OCHOBBI 27I€KTpOMAarHeTu3mMa. MaruuTHsie 4 4 4 10
CBOICTBA TBEPABIX TeN. DJIEKTPOMATHUTHOE M10JIE
Pa3zgea 4. OnTuka 10 26 38,5
[Tonpaznen 4.1. 'eomerpuueckas ¥ BOJIHOBAS ONTHKA 6 20 20
[Tonpaznen 4.2. KBanToBas ontuka 4 6 18,5
Paszgen 5. ®u3HKa aTOMa M AaTOMHOIO SIAPA 4 20
[Tonpa3znen 5.1. BosiHOBBIE CBOMCTBA YaCcTHI] 2 10
[Togpaznen 5.2. CTpoeHue aToMa U aTOMHOTO siapa. Paguoak- ) 10
TUBHOCTB. SIIepHbBIE peaKluu
Bcero 46 70 18 | 1525
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4.2.2. 3aounas ¢hopma o0ydeHus

KonTakTHas paborta
Pasnensl, moapasnensl JUCHHUIUIAHBI CP
nekuuu | JI3 113

Pa3gen 1. ®u3nveckue 0CHOBbI MEXaHUKH 2 4 54
[oppaznen 1.1. Kunematuka u AHAMUKa MaTepuaibHOU 1 2 16
TOYKHU U TBEPIOrO TeJA
[Tonpasnen 1.2. Mexanndeckas paboTa U SHEPrus 0,5 20
[Mompazmen 1.3. Mexanuueckue KoueOaHUs ¥ BOJTHBI. Dlie- 05 2 18
MEHTBHI CTIeIMaTbHONW TEOPUH OTHOCUTEIBHOCTH ’
Pa3nen 2. MousekyasipHas (pU3MKa M TEPMOJIMHAMUKA 2 4 52
[Tonpasznen 2.1. Kunetnueckas Teopus UaeajbHOro rasa. 3a- 1 ) 26
KOHBI TEPMOJIMHAMUKHU
[Monpasnen 2.2. MonekyisipHas pu3MKa 1 2 26
Pa3znen 3. DiieKTpu4ecTBO M MATHETH3M 4 6 54
[Togpaznen 3.1. DnekTpocTaTUUecKOe MoJie. DIAEKTPUY ECKHUI 2 4 8
TOK
[Togpaznen 3.2. OCHOBBI 3JIeKTpOMarueTusMa. MarHuTHbIE ) 2 26
CBOMCTBA TBEPABIX TEJI. DJIEKTPOMArHUTHOE I10JIE
Pa3zgen 4. OnTuka 2 4 54
[Togpaznen 4.1. 'eomerpuyeckast U BOJTHOBAs ONTHKA 1 2 28
[Togpaznen 4.2. KBantoBas ontuka 1 2 26
Paszpnes 5. ®u3uka atoMa M1 aTOMHOIO SIApa 2 52
[Honpaznen 5.1. BonHoBBIE CBOMCTBA YaCTHUIL 1 26
[Monpaznen 5.2. CtpoeHue atoma U aTOMHOrO siipa. Pagunoak- 1 26
TUBHOCTb. SIIepHbIEe peakuuu
Bceero 12 18 266

4.3. IlepeyeHb TeM U YU4eOHO-METOAHYECKOTO 00ecnedeH s 1JIsl CAMOCTOAATEIbHOH padoThI

o0y4Jarommxcst
O0beM, u
Ne . VYuebHo-MeToauueckoe odec- ’
Tema camocTOATENILHON PabOTHI dhopma oOyueHust
n/m reyeHmue
O4YHas ‘ 3a04YHas
1 KunemaTnka u AMHaMUKa MOCTynaTedb- | YueOHoe mocodue. Pusuka/B.C. | 20,6 16

HOT'0 W BpalllaTeJbHOTO ABWXeHus. He-
HHEepLUUaJIbHbIe cUCTeMbl oTcuéra. Citbl
WHEPIUHA TPU KPUBOJMHEHHOM JBHIKE-
HuH. LleHTpoOexHbIe CUIIBI MHEPLUUH U
cuna Kopuonuca Bo Bpamarommxcsi cu-
CTeMax.

BoumeB u np. - Boponex:
OI'bOY BO  Boponexckuit
I'AY,2014. -C.12-46.
I'paborckuii P.1. Kypc ¢usmku.
M.: Jlans, 2012. - C.19-50.
VYuebnoe nmocobue. Kypc ¢uszu-
ku/A.H. JlapuonoB u np. - Bo-
ponex: ®I'BOY BO Boponex-

ckuii 'AY, 2016. -C.14-23.
URL.:http://e.lanbook.com/books/ele
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ment.php?pll cid=25&pl1 id=163.
URL.:http://e.lanbook.com/books/ele
ment.php?pll cid=25&pl1 id=508.

3aKOH  COXpaHEHHs  MeXaHH4eckoi | YueOHoe mocobue. Pusuka/B.C. 20 20
SHepruu. Yaap ynpyruil u Heynpyruid. | Boumes wu ap. - Boponex:
Koapdumment monesnoro aericteus | DI'BOY BO  Boponexckwuii
CENbCKOXO03IMCTBEHHBIX MAIIIHH T'AY, 2014. -C.47-78.
I'pabosckmii P.1. Kypc duszuxu.
M.: Jlans, 2012. - C.88-114.
Yuebnoe nocobue. Kypc ¢uszu-
ku/A.H. Jlapuonos u np. - Bo-
ponex: ®I'BOY BO Boponex-
ckuii 'AY, 2016. -C.23-32.
URL :http://e.lanbook.com/books/ele
ment.php?pll_cid=25&pl1 id=163.
URL :http://e.lanbook.com/books/ele
ment.php?pll_cid=25&pl1_id=508.
Brinyxnennbie konebanus. Pezonanc u | I'pabosckuii P.U. Kypc ¢uzukm. 18 18
€ro ucmonap3oBanue B Texuuke. [Ipume- | M.: Jlans, 2012. - C.88-114.
pbl  ucnoib3oBaHus  KonebarensHoro | Tpodhumosa T.U. Kype ¢uzukw.
JIBUKCHHS B pa0OTe MEXaHW3MOB celib- | M.: Bricmas mkoma. 2007. -
xo3ManmH. [IpeobpaszoBanns [amunes. | C.67-79.
[octynaTel crienManbHON TeOpUM OTHO- | YuebHoe mocobue. Kype ¢usu-
cutenbHocTU. [IpeoOpazoanus Jlopen- | ku/A.H. JlapuonoB u ap. - Bo-
na. PenstuBucTckoe Beipaxenue ocHoB- | poHexx: ®I'bOY BO Boponex-
HOT'0 3aKOHA JMHAMUKU U SHEPrUH. ckuii 'AY, 2016. -C.9-13, 34-43.
URL:http://e.lanbook.com/books/ele
ment.php?pll_cid=25&pl1 _id=163.
URL:http://e.lanbook.com/books/ele
ment.php?pll_cid=25&pl1_id=508
TepMoauHaMHUYECKHE CHCTeMBbI, Tpo- | YuebHoe mocodue. dusuka/B.C. | 7,5 26
LIeCChl M MapameTpbl U ypaBHeHUs co- | BommeB u ap. - Boponex:
crosuusa.  [uxmuueckue  mporecchl. | ®I'BOY BO  Boponexckwii
TermnoBele nBurarenu ¢ pamubabivu | [AY, 2014. -C.102-122.
cnocobamu moaBofa TemnoTel. OOpat- | I'padosckuit P.U. Kype ¢uzukn.
Hbli 1uka Kapuo u nuki Jlopenna. He- | M.: Jlans, 2012. - C.231-240.
pasernctBo Knaysuyca. Cratucruueckuii | Tpopumosa T.M. Kypc duszuxu.
CMBICIT BTOPOr0O Hadajia TepMoauHamu- | M.: Beicmas mkoma. 2007. -
KH. C.96-118.
Yuebnoe nocobue. Kypc ¢uszu-
ku/A.H. Jlapuonos u np. - Bo-
porex: ®I'bOY BO Boponex-
ckmii 'AY, 2016. -C.61-66.
URL:http://e.lanbook.com/books/ele
ment.php?pll_cid=25&pl1 id=163.
URL:http://e.lanbook.com/books/ele
ment.php?pll_cid=25&pl1_id=508
OTKIIOHEHHE CBOWCTB peajbHbIX Ta30oB | YueOHoe mocodue. Pusnka/B.C. 8 26

OT 3aKOHOB HJICAJIbHOTO Tra3a. YpaBHe-
HUE Ban-nep-Baaineca. ®u3nKo-
MEXaHHYECKHE CBOWCTBA  IKHMIKOCTH.
YpaBHEeHrE HEPA3PHIBHOCTH. Y paBHEHUE
bepnymnu. XKuakue KpucTasibl.

BoumeB u np. - Boponex:
OI'bOY BO  Boponexckuit
'AY,2014. -C.102-122.
I'pabosckmii P.1. Kypc duszuxu.
M.: Jlans, 2012. - C.231-240.
Yuebnoe nocobue. Kypc ¢uszu-
ku/A.H. Jlapuonos u np. - Bo-
ponex: ®I'BOY BO Boponex-
ckmii 'AY, 2016. -C.67-96.
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URL.:http://e.lanbook.com/books/ele
ment.php?pll cid=25&pl1 id=163.
URL.:http://e.lanbook.com/books/ele
ment.php?pll cid=25&pl1 id=508

[Ipumenenne Teopembl OCTPOrpacCKOro
- 'aycca ans pacué€ra nmapameTpoB dJeK-
TpocTaTuyecKoro nomus. OCHOBBI 30HHON
TEOPUHU DIJIEKTPOIPOBOJHOCTH TIPOBOJI-
HUKOB U TOJYNpPOBOAHUKOB. KOHTaKT-
HBIE ABJICHHS. TepMOIJIEKTPUIECKHE SIB-
neHus. TepMO3IeKTpOABMKYIIasl CHIIA.
Tepmomapa. IlepexomHble NPOLIECCHI.
3akoHel KomMmyTanuu. Kiaccuueckuit
METOJI pacy€Ta NeEPEXOqHBIX MPOLECCOB.

VYuebnoe nocobue. dusnka/B.C.
Boumes u ap. - Boponex:
®I'bOY BO  Boponexckuit
AV, 2014. -C.126-149, 174-181
I'pabosckmii P.1. Kypc duszuxu.
M.: Jlans, 2012. - C.320-330.
Tpodpumosa T.HN. Kypc dusuxu.
M.: Beicmas mkoma. 2007. -
C.434-442.

Yuebnoe nocobue. Kypc ¢usu-
ku/A.H. JlapuonoB u ap. - Bo-
pouex: ®I'BOY BO Boponex-

ckmii 'AY, 2016. -C.97-140.

URL.:http://e.lanbook.com/books/ele
ment.php?pll cid=25&pl1 id=163.
URL.:http://e.lanbook.com/books/ele
ment.php?pll_cid=25&pl1 id=508

10

28

MarnautHoe mnone. IlpuMeHeHune war-
HUTHOTO HOJISL B MPOLECCAX CEIBCKOXO-
3SIMCTBEHHOTO TPOM3BOACTBA. Teopus
MakcBemna 31eKTPOMarHUTHOTO TOJIS.
Tok cMmenienust. YpaBHeHus: Makcesuia
B auddepeHManbHOl U B UHTETpajib-
Hoii (hopme. [ToBepxHOCTHBIN 3P deKT.

Yuebnoe nocodue. Pusnka/B.C.
Boumes u ap. - Boponex:
®I'bOY BO  Boponexckuit
'AY, 2014. -C.181-208.
I'paborckmii P.1. Kypc ¢dusmku.
M.: Jlansb, 2012. - C. 428-455.
Tpopumora T.U. Kypc Puznkm.
M.: Beicmias mkona. 2007. - C.
453-465

VYuebnoe mocobue. Kypc ¢uszu-
ku/A.H. Jlapuonos u np. - Bo-
ponex: ®I'BOY BO Boponex-
ckuit 'AY, 2016. -C.141-162.
URL:http://e.lanbook.com/books/ele
ment.php?pll_cid=25&pll id=163.
URL :http://e.lanbook.com/books/ele
ment.php?pll_cid=25&pl1_id=508

10

26

I'paHunpl IPUMEHUMOCTH 3aKOHOB I'€OMET-
pudeckoi ontuku. [Ipunnun depma. Boo-
KOHHasi onTuka. BonHoBogbl. MHTepdepen-
uus ceera. JJudpaknuonnas pemérka. JIpy-
MepHas audpaknuoHHas pemérka. [oio-
rpadus. [lornomienue ceera. 3akon byrepa.

VYuebnoe nocodue. dusnka/B.C.
Boumes u ap. - Boponex:
O®I'bOY BO  Boponexckuit
I'AY, 2014. -C.213-224.
I'pabosckuii P.1. Kypc duszuxu.
M.: Jlansb, 2012. - C. 457-490.
Tpodpumosa T.HU. Kypc dusuxu.
M.: Beicmas mkona. 2007. - C.
316-326

Yuebnoe nocobue. Kypc ¢usu-
ku/A.H. Jlapuonos u np. - Bo-
porex: ®I'bOY BO Boponex-
ckuii 'AY, 2016. -C.163-169.
URL.:http://e.lanbook.com/books/ele
ment.php?pll_cid=25&pll_id=163.
URL.:http://e.lanbook.com/books/ele
ment.php?pll_cid=25&pll_id=508

20

28

KsanToBas mpuposa nznydenus. Vcrnons3o-
BaHWE ONTHYECKUX METOJOB HM3MEPEHUs U

Yuyebnoe nmocoodue. Pusuka/B.C.
Boumer u gnp. - Boponex:

18,5

26
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KOHTPOJISI B CENTbCKOXO3SIICTBEHHOM MPOU3-
BOJCTBE. PeHTreHOBCKOe wu3nmydeHue. D¢-
¢dexkr Kommnrona. [udpakuus peHTIEeHOB-
ckux syuyeid. @opmyna Bynabda - Bparros.
JIroMUHECIeHIIMS. KBAaHTOBBII reHepaTop.

®I'bOY BO  Boponexckuit
I'AY, 2014. -C.252-241.
I'pabosckmii P.1. Kypc dusuxu.
M.: Jlans, 2012. - C. 490-517.
TpodpumoBa T.H. Kypc ¢usmku.
M.: Beicmias mkona. 2007. - C.
327-335.

Yuebnoe mocobue. Kypc ¢uszu-
ku/A.H. JlapuonoB u np. - Bo-
ponex: ®I'BOY BO Boponex-
ckmii 'AY, 2016. -C.170-183.
URL:http://e.lanbook.com/books/ele
ment.php?pll_cid=25&pl1 id=163.
URL:http://e.lanbook.com/books/ele
ment.php?pll_cid=25&pl1_id=508

10.

CootHomieHnne HeomnpenenéHuocreil. Bom-
HoBas ¢QyHkuus. YpasHenue llIpénunrepa.
Yactua B cepuYecKH CHMMETPHYHOM
aJIeKTpudeckoM Tosie. KBaHTOBBIE uHcCIa.
Ipunnun [Maynu. I1na3Ma u €€ npumeHeHue.

Yuebnoe nocodue. dusnka/B.C.
Boumer u ap. - Boponex:
OI'bBOY BO  Boponexckuit
I'AY, 2014. -C.268-289.
I'paborckmii P.1. Kypc ¢dusmku.
M.: JIanb, 2012. - C. 541-554.
Tpodpumosa T.HU. Kypc ¢dusuxu.
M.: Beicmas mkona. 2007. - C.
202-213.

Yuebnoe mocobue. Kypc ¢usu-
ku/A.H. Jlapuonos u np. - Bo-
ponex: ®I'BOY BO Boponex-
ckuii 'AY, 2016. -C.192-201.
URL.:http://e.lanbook.com/books/ele
ment.php?pll_cid=25&pl1_id=163.
URL.:http://e.lanbook.com/books/ele
ment.php?pll_cid=25&pl1 _id=508

10

26

11

Mopens Pesepdopna crpoenust atom u
e€ HenoctaTku. CHEKTpbl HU3My4YEHUS
atomoB. llocrynatel bopa. CBoiictBa u
npupopa siiepHbix  cwil.  CrpoeHue
aToMHoro sinpa. Jledexr maccel U 3HEp-
rusi cBA3M sAep. PaaMoakTUBHOCTB.
SnepHble peakund M 3aKOHBI COXpaHe-
Husg Metoapl saepHOd (U3HKH B CEllb-
CKOXO3CTBEHHOM IIPOU3BO/ICTBE.

VYyebnoe nocodue. Pusnka/B.C.
Boumer wu gnp. - Boponex:
OI'bOY BO  Boponexckuit
Ay, 2014. -C.290-310.
I'pabosckuii P.1. Kypc duszuxu.
M.: JIans, 2012. - C. 555-579.
Tpodpumosa T.HU. Kypc ¢duszuxu.
M.: Beicmas mkona. 2007. - C.
214-260.

VYuebnoe nocobue. Kypc ¢uszu-
ku/A.H. Jlapuonos u np. - Bo-
porex: ®I'bOY BO Boponex-
ckuii 'AY, 2016. -C.187-202.
URL.:http://e.lanbook.com/books/ele
ment.php?pll_cid=25&pll_id=163.
URL.:http://e.lanbook.com/books/ele
ment.php?pll_cid=25&pl1_id=508

10

26

Bcero

152,5

266
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S. ®oHA OLIEHOYHBIX CPEACTB JJIs IPOBEACHHUS NIPOMEKYTOYHOM aTTeCTALMHU
U TEKYIIero KOHTPOJIs

5.1. dTranbl popMUPOBAHMS KOMIIETEHIIH I

NHaukaTop 10CTHKEHUS
Ioapa3aes TMCUMIINHBI Komnerenuust KOMITETEeHIHH
1.1. KunemaTuka u 1uHaMHuKa MaTepH- 32
N N OIIK-1
aJbHOM TOYKHU M TBEPJIOTO Tea H2
1.2. Mexannueckas paboTa U 3HEPTUs OIIK-1 8313
1.3. MexaHuueckne KoeOaHus U BOJTHBI OIIK-5 31
2.1. Kunetuueckas Teopus U1€ajbHOr O OIK-1 32
rasa. 3aKkOHbl TEPMOJIMHAMUKHU )
2.2. MonekynspHas ¢puznka OI1K-5 31
3.1. DnekTpocTaTHYECKOE MOIE. DIIEK- OIK-1 32
TPUUYECKUHN TOK H2
3.2. OcHOBBI 3JIEKTpOMarHeTu3ma. Mar-
HHMTHBIE CBOMCTBA TBEP/BIX TEl. DIIEeK- OIIK-5 31
TPOMAarHUTHOE I10JIe
4.1. I'eomerpuyeckas ¥ BOJHOBAs ONTH- OIK-1 32
Ka V2
4.2. KBanToBas onTuka OIIK-1 1?122
5.1. BonHOBBIE CBOMCTBA YaCTHII OIIK-5 31
5.2. CtpoeHue aToma M aTOMHOTO sifpa. OIK-1 3
PannoakTuBHOCTE. SInepHbIC peakinu

5.2. lllkajbl 1 KPUTEPUU OLICHUBAHUS AOCTHKEHUS KOMIIeTEeHIHIA

5.2.1. HIxaabl oeHUBaHUS JOCTHKeHHUSI KOMIIeTeHIIMIA

Bun orienku OrneHku
AxageMuueckas OLl€HKa
o HEYJIOBJICTBOPUTEIILHO | YIOBJICTBOPUTEIHHO | XOPOUIO | OTIUYHO
110 4-X OaJILHOM IIKaJe
Bun onenku OneHku
AxaeMudeckas OleHKa 110 2-X 0aJUIbHOMI
HIKae HE 3a4TEHO 3aYTEHO
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5.2.2. Kpurepumu OlleHMBAHUSA J0CTHKEHUSI KOMIIETeHIUil

Kputepun orieHKH Ha 3K3aMEHE, 3a4€Te C OIEHKON

OueHka, ypoBeHb
IOCTHKEHUS
KOMIIETEHIINI

Onucanue KpuTepueB

OTIMYHO, BEICOKUI

CTyneHT mokasas MoJHbIe U TTyOOKHe 3HAHUS MPOTPAMMHOI0 Ma-
Tepuala, JOTMYHO U apryMEHTUPOBAHO OTBETHJI HA BCE BOIIPOCHI
9K3aMEHAIMOHHOTO OMJIeTa, a TaKKe Ha JIOMOJHUTEIbHBIE BOIPO-
Cbl, CIIOCOOEH CaMOCTOSITENIbHO pellaTh CIIOXKHBIE 3a/aydl JAMCLH-
TJTUHBI

Xopo1o, NpOIBUHY THII

CTy,)ICHT TBCPAO 3HACT HpOFpaMMHLIﬁ mMaTtepuall, rpaMOTHO €ro u3-
Jlarac€t, HEC JONMYCKACT CYIICCTBCHHBIX HETOYHOCTEH B OTBCTEC, HO0-
CTaTOYHO ITOJIHO OTBCTUJI HA BOIPOCHI 3K3aMCHAIITMOHHOT' O ouiera
U JOIOJIHUTCIIBHBIC BOIIPOCHI, CIIOCOOEH CaMOCTOSTEIIHEHO pemaTtb
CTaHIaPTHBIC 3ala4y U CLHIUIIJIMHBI

CTyzmeHT nokasan 3HaHHE TOJIbKO OCHOB IPOIpPaMMHOIO MaTepHa-
Jla, YCBOUJI €ro MOBEPXHOCTHO, HO HE JOMYCKal I'pyObIX OIIMOOK

Y I0BIIETBOPUTEIBHO, WM HETOYHOCTEH, TpeOyeT HaBOMSAIIMX BOIPOCOB ST TIPABHIILHO-

MIOPOrOBBIN ro OTBETAa, HE OTBETHUJI HA JIOMOJHHUTEIbHBIC BOMPOCH], CIIOCOOEH
pelaTh CTaHJAPTHBIC 33Ja4d JUCIUIUIMHBI C ITOMOIIBIO IIPEroaa-
BaTes

HeynoBnerBopurenpHo, | CTyleHT HE 3HAaeT OCHOB IMPOrPaMMHOTO MaTepuala, JOMyCKaeT

KOMITETEHIIMS HE rpyObie OmMOKN B OTBETE, HE CIIOCOOEH peliaTh CTaHAApTHBIC 3a-

OCBOEHA Ja9d JUCIHTIIMHBI TaXKe ¢ TOMOIIBIO TIPEToIaBaTeNs

Kpurepuu oueHku Ha 3auere

OneHka, ypoBeHb
JOCTHK CHHS
KOMITETCHIUH

OnucaHue KpuTeprueB

3a4TeHO, BLICOKUI

CTyneHT BBIIOJIHUI BCE 3aJaHUsI, IPEIYyCMOTpEHHbIe paboueit mpo-
rPaMMOii, OTYUTAJICS 00 UX BBIMOJIHEHUH, JEMOHCTPUPYS OTIMYHOE
3HaHHWE OCBOCHHOI'0 MaTepuaja U yMEHHE CAMOCTOSTENbHO PeIlaTh
CIIO’KHBIE 33/1a41 JTUCIUTUTHHBI

3a4TeHO, NPOABUHYTHIN

CTyneHT BBIIOIHUI BCe 3aaHus, IPEeyCMOTPEHHbIE paboue mpo-
rPaMMOii, OTYUTAICS 00 WX BBHIMOJHEHHH, JEMOHCTPUPYS XOpoliee
3HaHHME OCBOEGHHOT'0 MaTepuaja U YMEHHE CaMOCTOSTENbHO penaTh
CTaH/IAPTHBIE 3a7a4H JIUCIUTLINHBI

3a4TeHO, MOPOr OBBII

CTyaeHT BBIIOIHUI BCE 3aaHUsI, IPEIYyCMOTPEHHBIE paboueil mpo-
rpaMMOM, OTYUTAICS 00 MX BBINOJIHEHUH, JEMOHCTPUPYS 3HAHUE
OCHOB OCBOECHHOI'0 MaTepuajga U YMEHUE pellaTh CTaHJAapTHHIE 3a-
Jla4yy JUCHUTUIAHBI C TOMOIIBIO MTPENo1aBaTeNs

He 3aureno,
KOMIICTCHIIUA HE
OCBOCHA

CTyneHT BBIMOJMHHUIJI HE BCE 3a/IaHUS, MPETyCMOTpPEHHBIE paboueit
NpPOrpaMMON WJIM HE OTYMTAICA 00 MX BBIOJIHEHHUH, HE MOITBEP-
JKIAeT 3HaHME OCBOCHHOI'O MaTepHajla U HE yMEET pelaTh CTaH-
JIapTHBIE 33J]a41 U CLIUTUIMHBI 1Ta’KE C MOMOIIBIO TTperogaBaTes
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Kpurepun onieHKH TECTOB

Onenka, ypoBeHb
JIOCTHOKCHHS
KOMIIETEHIIUN

Onucanue KpuTepueB

OTIMYHO, BEICOKUH

CopeprxaHue MpaBUIBHBIX OTBETOB B TecTe HE MeHee 90%

Xopo1o, MpOABUHY THII

ConeprxaHre NpaBUIBHBIX OTBETOB B TECTE HE MeHee 75%

Y 10BIETBOPUTEIILHO,
MOPOTOBBII

ConeprxaHre NpaBUJIbHBIX OTBETOB B TecTe HE MeHee 50%

HeynosnerBopuresnbHo,

KOMIICTCHIIMA HE OCBOCHA

ConeprxkaHre IpaBUJIbHBIX OTBETOB B TecTe MeHee 50%

Kpurepuu oLeHKH yCTHOrO onpoca

OueHka, ypoBeHb
JIOCTHXKCHHS
KOMIIE€TEHLIHI

Onuncanue KpuTepueB

3a4uTeHo, BEICOKHH

CryzneHT JEMOHCTPUPYET YBEPEHHOE 3HAHUE MaTeprala, Y4eTKO BbI-
pakaeT CBOIO TOUYY 3pPEHHS [0 PACCMATPUBAEMOMY BOIPOCY, MPH-
BOJIsl COOTBETCTBYIOIM € TPUMEPBI

3a4TeHO, MPOABUHYTHIN

CTyneHT JeMOHCTPUPYET YBEPEHHOE 3HAaHUE MaTepurana, HO JOIYyC-
KA€eT OTJEJIbHBIE TIOIPEIIHOCTH B OTBETE

3a4TeHO, MOPOrOBBIH

CTyeHT JeMOHCTPUPYET CYIIECTBEHHbIE MPOOENbl B 3HAHMUIX Ma-
Tepuasa, J0MyCKaeT OIIMOKN B OTBETaX

He 3auteno,
KOMIIETCHIIMS HE
OCBOCHA

CTyneHT IeMOHCTpUpYET HE3HAHUE MaTepHala, JOMyCKaeT rpyobie
OoIMOKM B OTBETAX

Kputepuu onenku pemieHus 3agad

OueHka, ypoBeHb
JIOCTUKEHUS
KOMIIE€TEHIHI

Onucanue KpuTepreB

3a4TeHO, BBICOKHUI

CTyneHT yBepeHHO 3HAET METOJUKY M aJlTOPUTM PEIIEHUS 3ajauH,
HE JI0ITyCKaeT OMOOK MPU €€ BHIOJHEHUH.

3a4TeHo, MPOABUHYTHIN

CTyneHT B 1I€JIOM 3HaeT METOAMKY U aJITOPUTM PEUICHHS 3a]]a4H, HE
JIOMYCKaeT rpyObIX OMMOOK MPH €€ BHIMOTHEHUH.

3a4TeHO, MOPOTOBBIi

CTyzeHT B 11€JIOM 3HA€T METOAMKY M aJTOPUTM pEUICHUs 3aJayu,
JIOITYCKAeT OIMOOK MPH €€ BBHIMOJHEHUH, HO CIIOCOOCH HCIPABHTH
WX IIPHU MOMOIIM MPENo1aBaTelIs.

He 3aureno,
KOMITETECHIINS HE
OCBOCHA

CTyneHT He 3HaeT METOUKY U aJrOpUTM pELICHUs 3a4auu, JOIly C-
KaeT rpyOble OMMOKY IPU €€ BBIIOJIHEHUH, HE CITOCOOEH UCTIPaBUTh
WX IIPU TOMOIIM MPEnoJaBaTersl.
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5.3. MaTepuaibl il OLIeHKH T0CTUKEHUS] KOMIIeTeH M

5.3.1. OueHo4HbIe MaTEePHAJIbI IPOMEKYTOYHOM aTTeCTAlNU

5.3.1.1. Bonipochl K 3K3aMeHY

Ne Conepxanue Komne- NAK
TeHIUs

1 | Tepmoannamuueckue napameTpsl. PaBHOBecHBIE mpoliecchl. BriBoa OIIK-1 32
OCHOBHOI'O YPaBHEHHUS MOJIEKYJISIPHO-KWHETUUECKON TEOPHH HUJIealb-
HOTO rasa.

2 | YpaBHenue MengeneeBa - Knanelipona. CpenHsisi KHHeTHYECKast OIIK-1 32
SHEPrust MoJieKy. MoeKyIspHO-KHHETHYEeCKOe TOJKOBaHUE a0co-
JIOTHON TeMIlepaTyphl.

3 | PabGoTa rasa npu usmMmeHeHuu ero oobéma. Buyrpennss sueprus. Ko- OIIK-5 31
JMYECTBO TeII0ThL. TenoéMKOCTb.

4 | IlepBblii 3aKOH TepMOAUMHAMUKHU. [[puMeHeHne mepBoro 3akoHa Tep- OIIK-1 Vy2
MOJMHAMUKH K U30MPOIeccaM UeanbHOro rasa. Annadbatnyeckui
poliecc.

5 | O6patumelie u HeoOpaTuMBbIe nporeccel. Kpyrosoit mporecc. Termto- OIIK-5 31
BbIE JIBUTATENHN U X0JIOJUJIbHbIE MAIIHHBI.

6 | Huxu KapHo u ero ko3 puimeHT noie3Horo 1eicTBus OIIK-1 H2

7 | Bropoii 3akoH TepMmoanHaMuku. Teopema KapHo. OIIK-1 32

8 | DuTponus. DHTponuUs uaeaabHOro raza. CTaTUCTUYECKOE TOJIKOBa- OIIK-1 v2
HUE BTOPOI0 3aKOHA TEPMOJUHAMUKH.

9 | YacroTa cTONIKHOBEHUH U JIHHA CBOOOAHOTrO Tpodera monekyn uge- | OIIK-5 31
aJIbHOTO rasa.

10 | SIBnenwms mepeHoca: 1 dy3us, BI3KOCTh, TEIJIONPOBOAHOCTb. OIIK-1 32

11 | 3akon MakcBeia aJist pacnpeesieHust MOJIEKYJI 1o cKkopocTsM. ba- OIIK-1 32
pometpudeckas GopMmya.

12 | 3akon bosbiiMana st pacrpeseseHns YacTHII BO BHEIITHEM TIOTEH- OIIK-5 31
1[1AJIbHOM I10JIE.

13 | Peanbubie ra3pl. CHIIBI M IOTEHIIMAIBHAS SHEPT U] MOJIEKYJISIPHOTO OIIK-1 32
B3auMoeHcTBUS. D(PPEKTUBHBIN JuaMeTp MOJIEKyJl. Y paBHEHUE
Ban-nep-Baainbca.

14 | DnexTpuueckoe mosue. 3aKOH COXPAHEHUs IEKTPUIECKOTo 3apsa. OIIK-1 32
DnekTpudecKoe noje B Bakyyme. Hanpsxk€éHHOCTh M MOTeHIHa
3EKTPUUECKOro MoJisi. Pacuér 3nekTpocTaTHueCcKUX MoJIei METO0M
CYIEpPIIO3ULIUH.

15 | ITorok BekTOpa Hanpspk€HHOCTU. Teopema Octporpaackoro - ['aycca | OIIK-1 32
JUISL 3JIEKTPOCTaTUUECKOrO 10JIsl B BakyyMe. [IpuMeHenne TeopeMbl
Ocrporpanckoro - I'aycca s pacuéra 3J1eKTpOoCTaTHY €CKOI0 MOJIS.

16 | DnexTpuueckoe nose B BeuecTse. Tumel qudnekTpukos. [lonsgpuza- OIIK-5 31
uus I3JIeKTpUKOB. Teopema OcTporpaackoro - ['aycca miis siiek-
TPUYECKOT O MOJISI B TUIJIEKTPUKE.

17 | IIpoBOIHUKH B 3JEKTPUUYECKOM Moje. DNeKTpoéMKOCcTh yeauHnénnoro | OIIK-1 32
npoBoaHuKa. KoHaeHcaTopbl. DHeprus 3apsiK€HHOT 0 KOHJIEH caTopa.
O0BEéMHas IIIOTHOCTh YHEPTUU.

18 | IlocrosiHHbIH 3nekTpuyeckuii Tok. Ero mapamerpsl 1 yciioBus cyuie- OIIK-5 31
crBoBaHMsl. Kiaccuueckast 371€KTpOHHAs TEOPHUs JIEKTPOIPOBOJIHO-
CTH METaJJIOB

19 | 3akon Oma B quddepennnanshoit popme. O600mEnnbIHM 3akon Oma | OIIK-1 32
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B MHTErpAJILHOU (hopme.

20 | IlpaBuna Kupxroda OIIK-1 Vv2

21 | IIpupona maruerusma. Munykuusa marauutHoro nois. Cuna, nei- OIIK-5 31
CTBYIOIIAsi HA TPOBOAHUK C TOKOM B MarHUTHOM IIOJI€.

22 | Bpamaromuii MOMEHT, el CTBYIOIIMN Ha KOHTYP C TOKOM B MarHUT- OIIK-1 32
HOM 110J1€. MarHuTHBII MOMEHT BUTKA C TOKOM.

23 | JIBmkeHME 3apsDKEHHBIX YacTUIl B MarHUTHOM moste. Cuna Jlopenna. OIIK-1 32
[IpuHIUI NECTBUS NUKINYECKUX YCKOPUTENIEH 3apsyKEHHBIX Ya-
CTHIL.

24 | 3axon buo - Capapa - Jlanaca u ero npuMeHEeHHE K pacyéTy mar- OIIK-5 31
HUTHBIX TTOJIeli. MarHuTHOE MOJIe MPSIMOJIMHEHHOTO TPOBOTHUKA C
TOKOM M KPYT'OBOT'O TOKa.

25 | 3aKOH MOJHOIO TOKA JJIsl MArHUTHOT'O TI0JISI B BAKYYME U €r0 MpuMe- OIIK-1 32
HeHue. BuxpeBoil XxapakTep MarHUTHOT O MOJIS.

26 | MaruautHbi iotok. Teopema Octporpazackoro - ['aycca qus maraut- | OITK-1 32
HOTO IOJIS.

27 | Pabora nepemernieHus KOHTypa ¢ TOKOM B MarHUTHOM IT0JI€. OIIK-5 31

28 | Tunel marnetukoB. [Ipupoaa aua- u napamaraetusma. Hamaranuen- | OIIK-1 32
HOCTb, MATHUTHAsI BOCIIPUUMYUBOCTh M MAarHUTHAS ITPOHUIIAEMOCTb.

29 | 3aKOH IMOJHOI0 TOKA JJIsl MAarHUTHOI'O IOJIs B BemecTBe. deppomar- OIIK-1 32
HetusM. KpuBas HamaranuuBanus. MarHuTHelid rucrepesuc. Touka
Kropu. /lomeHsI.

30 | 3aKoH AJIEKTPOMAarHUTHOW MHAYKLUHU U €0 BBIBOJ U3 3aKOHA COXpa- OIIK-5 31
HEHUs dHeprud. SIBneHne caMonHIyKiuu. MHITyKTHBHOCTb.

31 | IlepexomHbie MPOIIECCH B TUHEHHBIX AIEKTPHUUECCKUX METISIX. 3aKOHBI OIIK-1 32
KOMMYTAIUH.

32 | Knaccuueckuii MeTo pacdéra epeXOIHBIX MPOIECCOB B IMHEHHBIX OIIK-1 y2
ANEKTPUY ECKUX TETISX.

5.3.1.2. 3agauu K 3K3aMeHy
Ne Coaepxanue Kowme- UK
TEHIUsl

1 | 3aBUCHUMOCTbD IPOMICHHOT'O TEJIOM MMyTH S OT BpeMeHu t 3agaércs OIIK-1 H2
ypaBHerneM: S=At+B-t*+C-t%, rne A=2 m/c, B=-4 m/c?, C=8 m/c’.
Haiitu: a) 3aBucumocts ckopocTr v(t) u yckopenus a(t) ot Bpemenu;
0) paccrosiame S, MpoiIeHHOE TeloM 3a Bpems t1=0,5 ¢ mocie Hava-
Ja JBUKEHHUS; B) CKOPOCTb V1 M YCKOPEHHE a1 TeJla uepe3 Bpe-
ms 1;=0,5 ¢ moclie HauaIa JBUKEHHUS.

2 | Ompenenute CpPeIHIO KBaIPAaTUYHYIO CKOPOCTH 0y MONeKyn wmue- | OIIK-1 Vv2
aJbHOTO Trasa, IVIOTHOCTh KOTOPOro mpu AaBieHuu p=35 klla co-
craByisier p=0,3 Ko/,

3 Onpenenure ynaenbHbIE TEMIOEMKOCTH Cy U Cp cMecu  yriekucioro | OIIK-1 V2
rasa Maccor m;=3 2 1 azora Maccoi my,=4 ¢.

4 Kucnopon maccoit m=32 2 HaxonuTcsi B 3aKpbIToM cocyae noja nas- | OIIK-1 H2
neauneM p=0,1 Mlla npu temnepatrype 7=290 K. Ilocne HarpeBanus
JaBJICHUE B COCYJl€ MOBBICUIIOCH B 4 pa3a. Omnpenenure KOJIN4eCTBO
Tena0Thl Q, COOOIIEHHOM Ta3y.

5 | Ilpm HOpManbHBIX YCIOBUSAX CpenHsAs AjuHa cBodonHoro mpobera | OIIK-1 v2

aTOMOB remust A=1,85-10" . Onpenenure KO3 HUIuEHT
muddysun D renus.
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Ompenenure KOA(DPHUIIMEHT TEIIJIONPOBOJHOCTH y a30Ta, €CJIH MPHU
TEX K€ YCIOBUAX KOd(PPUIMEHT AMHAMHUYECKOH Bs3KocTU #=10
mklla-c.

OIIK-5

31

Kaxkoe xonmgectBo TemnoTsl Q mpoiier yepes moBepXHOCTb MecKa
mromaeo S=1 Mm% 3a BpeMs t=1 yac, ecnu Temrnepatypa Ha ero mno-
BepxHoctu T1=293 K, a Ha rmyoune Ax=0,5 M, temneparypa T,=283
K? Koaddunment rennonpoogroctu necka A=0,671 en.CU.

OIlK-1

y2

Onpenenure KO3(PQOUIMEHT JIHHAMUYECKOW BS3KOCTH # BOAOPOJA,
uMmeroriero temmepatypy t=27°C, ecnmu ero 3¢QQeKTUBHBIA aua-
merp d=2,3-10"° u.

OIIK-1

H2

Kosddumment nuddysun Bogopoma D=1,42 cm’/c, II0THOCTB BOIO-
poza mpu dTHX ycnousx p=16,7 kr/m°. Onpexenute kKodQUIHEHT
JUHAMUYECKOH BSI3KOCTH ).

OIIK-1

H2

10

[pu Temmeparype T=300 Kwu masiernu p=10° [1a xoodumment
maddysun  asota D=1,54-10° m*c, a ko>pHUUHEHT  BSI3KO-
ctun=1,73-1 07° ke/(m-c). Onpenenurte NJIOTHOCTD p rasa.

OIIK-1

v2

11

Kakoe Konn4ecTBO TEMIOTHI BBIACIUTCS B PE3UCTOPE C COINPOTUBIIE-
HueM R=15 Om 3a TpeTbl0 CEeKyHY MOCIIE MOIKIIOYECHUS UCTOUHHUKA
OJIC, ecnu cuina TOKa yBEIMYHMBAECTCS B Te4eHUE BpeMeHHu At=8 ¢ no
nuHeiHOMY 3aKkoHy oT 11=0 o 1,=16 A.

OIIK-1

H2

12

Onpeznenure KOJUYECTBO TEILIOThI, KOTOPOE BBIJAEIUTCSA B PE3UCTOPE
¢ comnpotuBiaeHueM R=2(0 Om nocne OTKIIOYEHUsS UCTOYHUKA, €CIU

CUJIa TOKA IPHU 3TOM YMEHBIIIAETCS MO 3aKOHY: I:Io-e'5t ,rne lo=12 A;
-1
0=900 c™.

OIIK-1

H2

13

Onpenenure MIOTHOCTh TOKa, €ciaM 3a BpeMs At=0,5 c depe3 mpo-
BOIHHUK c ILJIOLIA IO MO EPEYHOT0 ceueHus S=3,2
o npouuoN=35-/ 0¥ 3JIEKTPOHOB.

OIIK-1

H2

14

JIBa ucrounnka ¢ SJIC E1=5 B u E ,=3 B u BHyTpEHHUMH CONPOTUB-
JCHUSIMU 1=r2=2 OMm NOAKJIOYEHBI MapauIebHO PE3UCTOPY C CO-
npotuBiienneM R=/ Om. OnpenennTe CHIIy TOKa B PE3UCTOPE.

OIIK-1

H2

15

JIBa IUTMHHBIX MapaliieNIbHBIX MPOBO/Aa HAXOASATCS B BO3AyXe Ha pac-
CTOSHUM =5 cm apyr or napyra. [lo mpoBomHUKaM TEKYT TOKHU
cunoit 11=1,=5 4 B mpotuBoNONOXHBIX HampaBieHusx. Onpenenure
UHAYKLUMIO MAarHUTHOIO TMOJsE B TOYKE, HaxXoAsdIlehcs Ha
paccTostHuU 1=4 cm OT OJHOTO U =3 cm OT IPyroro mpoBoja.

OIIK-1

H2

16

B nenTpe npoBoJIOYHOrO BUTKA C TOKOM B BO3JyX€ CO3/1aHO MarHuT-
Hoe nosie nHayKuuen B=8 mxTn. Paguyc Butka r=1,57 m, 3IeKTpHU-
yeckoe conportuieHue R= =5 Om. Onpenenute pasHOCTh MOTEHIU-
aJI0OB HAa KOHLIAX KOJIbIIA.

OIlK-1

y2

17

Onpenenute MHAYKIUIO U YKAXUTE HAMPABICHUE MAarHUTHOTO TOJS
B IIEHTPE MPOBOJIOYHON KBAJAPATHOW paMKHU CO CTOpoHOMa=192 mm,
eciM o pamke Teu€T Tok |=17,7 A. PamMka HaXOaUTCS B BO3JyXE.

OIlK-1

H2

18

Conenonn auamerpom d=8 cm, comepkammiit N=75 BUTKOB, Haxo-
JIUTCS B OAHOPOAHOM MarHWTHOM Tone uuaykiued B=0,637 Tn. Co-
JICHOH/I TIOBOPauuBaOT Ha yron Aa=180°B Teuenue Bpemenu At=0,5
¢ TaK, YTO €ro OCh JI0 W TOCJIe TOBOPOTA HaIpaBjeHa BJOIb JIMHHI
MarHuTHOW uHAYKuu. Onpenaenure cpeanee 3Hadyenne J/C uaayK-
100708

OIIK-1

v2

19

[IpssMmoyroybHasi paMKa Bpamaercs B OJHOPOTHOM MAarHUTHOM TIOJIE
unaykuueit B=0,5 Tn c yacrotoit v=4800 o06/mun. Ilnomane pam-

OIIK-1

H2
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kit S=200 cm’. Ocb BpalIeHHss PAMKH TEPHCHIMKY/SPHA JTHHASM
MarHuTHou MHAykuuu. Omnpexnenurte MakcuMmanbHOe 3HadeHue DJ1C
MHIYKIHH.

20

K xonmam mnpsimoro mpoBoma mmuHOU £=80 cm c conpotuBieHu- | OIIK-1
eM R=10 Om npunoxeno Hanpsbkenue U=2,2 B. I[IpoBOgHUK JBH-
JKETCs B OJHOPOAHOM MAarHUTHOM mojie UHAyKuuen B=0,5
T neprneHuKyIsSIpHO JTHHUSIM HHAYKIIUUA CO CKOPOCThIO 0=50 cm/c.
Ompenenure paboTy, 3aTPAauCHHYIO Ha TIEPEMEIICHUE MPOBOJIHIKA B
TE€YEHUE BpEMEHHU =5 mun.

H2

21

3anumuTe pelIeHue ypaBHEHHUS TapMOHHYEcKoro kosebanus ¢ am- | OIIK-1
TUTATYI0U A= 5 cM, ecim 3a Bpems t=1
mun copepmaercaN=150 konebanmii, a HayaibHass (a3a Koneda-
HUM po=71/4.

H2

22

MarepunanbHass Touka Maccoi m=20 2 coepuiaer rapmonuudeckue | OIIK-1
KosnebaHus ¢ amiumtyaoit A=5 cm. Ilepmon xonebanuit 7=10 c.
Omnpenenure 3Ha4€HUE CKOPOCTH M YCKOPEHUS MAaTepUAIbHON TOUYKHU
B MOMEHT BPEMEHHU, KOTOPOMY COOTBETCTBYET (aza p=60°.

H2

23

MasTHUK coBepluaeT 3aTyxawoomue koyedanus c¢ jgorapudpmuyeckum | OIIK-5
nexkpemenToMm 0=0,01. Kakoe uncio koneOaHUi TODKEH COBEPIIUTH
MasTHUK, YTOOBI €r0 aMIJIUTY1a YMEHBIIUIACh B TPH pasza?

31

24

Omnpenenure pe30HAHCHYIO YacTOTY V, KoedaTenbHoi cuctemsl, ec- | OIIK-1
JM coOCTBEHHas 4Jactora KosieOanuit vo=300 [y, a norapudpmude-
CKUH JEKpEeMEHT 3aTyxaHus 0=0,2.

v2

25

[MpyxuHHbIi MasTHUK kEcTKOCThIO K=10 H/m ¢ rtpysom wmac- | OIIK-1
coit m=1002 coBepIIaeT BEIHYXICHHbIE KOJICOAHUS B BSI3KOM cpejie C
koo urmentom comporusienns r=2-107 ke/c. Onpenemure K0d¢-
(buIUeHT 3aTyXaHus ff 1 PE30HAHCHYIO aMIUTUTYAy A,, €CIu aMIlUIu-
TyJTHOE 3HaUYEHUE BBIHYXIAIOMIEH CHIIBI Frax=10 mH.

H2

5.3.1.3. Bonnpoch! K 3a4eTy ¢ OLI¢HKOMH - He IPeyCMOTPeHbI

Kommne-

Coaep:kanue
aep TeHLHUA

UK

5.3.1.4. Bonpocwbl K 3a4eTy

Komne-

Copep:xkanue
TeHI U

UK

[IpencraBienust 0 CBOMCTBaX MPOCTPAHCTBA U BPEMEHH, JIEKAIIUE B OIIK-1
OCHOBE KJ1accuueckord Mexanuku. [loctynaTenbHoe qBMKEHHUE TBED-
JI0ro Tena. paguyc-BeKTop. CKOpOCTh U YCKOPEHHE.

32

JlnHaMKKa MaTepuaJbHOM TOYKH U MOCTYNATEIBbHOIO IBHKECHUS OIIK-1
TBEPIOr0 TeJa. 3aKOH MHEPIMH U MHEPLUAIbHbIE CUCTEMBI OTCUETA.
3aKOHBI JUHAMUKU MaTEPUAIbHON TOYKU M CHCTEMBI MaTEPUAIIBHBIX
TOYEK.

32

Bremnue u BHyTpeHHUE culibl. LIeHTp Macc MEXaHUYECKOW CHCTEMBI OIIK-5
Y 3aKOH €ro JIBUKEHUS.

31

3aKOH COXpaHEHHUs UMIIYJIbCa U €r0 CBSI3b C OTHOPOJHOCTBIO IPO- OIlK-1

y2
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CTpaHCTBA.
5 | Heynpyruii ynap. @yHaaMeHTalIbHbIE B3aUMOJIEHCTBUS U CUJIBI. OIIK-5 31
6 | Kunernueckas sHEprus MeXaHHMYECKOHW CUCTEMBI U €€ CBsA3b ¢ pado- OTIK-1 H
TOM CHJI, IPUIIOKEHHBIX K cucreMe. [loTeHnnanbpHas sHeprus cucTe-
MBI.
7 | PabGoTa cuiibl 1 e€ BhIpaKeHHE Yepe3 KpUBOJIMHEHHBIN HHTErpaj OIIK-1 32
8 | Yopyruit ynap. DHeprus ynpyro 1ehopMupOBaHHOTO TeJia U TPaBH- OIIK-1 H2
TAI[MOHHOT'O B3aUMOJICHCTBUS Tell.
10 | 3akoH coxpaHEHUs UMITYJIbCa OIIK-1 32
11 | KuHemaTHKa BpalaTeIbHOTO IBUYKEHUS: YIJI0Bas CKOPOCTh U YIJ10- OIIK-5 31
Boe yckopeHue. VX cBsi3b ¢ TMHEHHBIMU MTapaMeTpamMHu.
12 | MoMeHT criIbl U MOMEHT UMITYJIbCa MEXaHUYECKOM CUCTEMBI OTHO- OIIK-1 32
CUTEJIbHO MEXaHWYECKOI CHCTEMbI OTHOCHTEIbHO TOUKH (T10JII0Ca) U
OTHOCHUTEIIbHO HENOABHKHON OCH.
13 | MomeHT uHepIuu TBEPAOTO Tea OTHOCUTENBHO ocu. OCHOBHOE OIIK-1 32
ypaBHEHU € TMHAMHMKH BPAIaTEJILHOTO ABMKEHUS TBEPIOrO Tesla OT-
HOCHTEJIbHO HEMOJIBUKHOM OCH.
14 | Kunernueckas SHEPrusi BpamaroIerocs Teya. 3aKoOH COXpaHCeHUS OIIK-1 32
MOMEHTa UMIYJIbCa.
15 | 'apmoHunyeckue MexaHuyeckue koyedanus. Ix xapakTepucTuku. OIIK-5 31
HuddepennuanbHoe ypaBHEHHE rapMOHUYECKUX Konebanuil. Mate-
MaTHYECKUN, TPYKUHHBIN U PU3HUecKuil MaSTHUK. DHEPIrusi rapMo-
HUYECKUX KoseOaHMil.
16 | 3aryxatomme konebanus. JuddepeHnmairHoe ypaBHEHHUE 3aTyXar0- OIIK-1 H2
X KOJIEOAHUH U €ro pelieHue.
17 | BeiHyxneHHble MexaHnueckue konebanus. {uddepennunansnoe OIIK-1 32
ypaBHEHHE BBIHYKJI€HHBIX MEXaHUUYECKUX KOoJeOaHuil U ero pere-
HUe. AMIUTMTYAA U (a3a BEIHYKJIEHHBIX KojeOaHuil. Pe3onanc u ero
UCIOJIb30BAHUE B TEXHUKE.
18 | I'paHMIIBI MPUMEHUMOCTH 3aKOHOB reoMeTpruieckoil ontuku. 3akonsl | OIIK-1 32
reoMeTpudeckoil ontuku. [Ipunmun depma.
19. | Xox nmydeii B onTrueckux mpudopax. [lapamMeTpsl onTuaeckux npu- OIIK-5 31
O0poB.
20 | Unrepdepenuus ceera. KorepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBE- OIIK-5 31
TOBBIX BOJIH. Pacuér nHTeppepeHIMOHHON KapTUHBI OT JIBYX KOT €-
PEHTHBIX UCTOYHUKOB. MIHTepdepeH1us cBeTa B TOHKUX IJIEHKAX.
21 | dudpakuus ceera. [Ipuanun [roiirenca - @penens. Meron 301 OIlK-1 32
®peHens.
22 | udpakuus OpayHrodepa Ha IPIMOYTOIBHOM MICIIH. OIlK-1 32
23 | Mudpakuus @payHrodepa Ha JuPPaKIIMOHHOM pelIeTKe. OIIK-1 32
24 | Ilonspusanus ceera. EctecTBeHHbIN 1 nmossipu3zoBaHHbli cBeT. 3akoH | OIIK-1 32
Maimoca.
25 | Tlonsipu3anus cBeTa mpu OTpakeHnH. 3aKoH bprocrepa. OIIK-1 32
26 | lucriepcus cBeta OIIK-5 31
27 | TenuoBoe usznyuenue. AGcomoTHO yépHoe Teno. 3akonbl CtedaHa - OIIK-5 31
bonsnmana u Buna.
28 | Usnyuenue Heu€pHoro Tena. 3akoH Kupxroda. OIIK-1 32
29 | KBanToBas runoresa u ¢popmyna [1nanka. OIIK-1 32
30 | ®opmyna e bpoitnsa. CooTHOmEHHE HeonpeneaEHHOCTEH. OIIK-1 32
31 | Monens Pesepdopna crpoenust atroma. OnbiTel Pezepdopaa. OIIK-1 32
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32 | Henocratku moxenu Pezepdopna. CriekTpasibHBIE CEpUH aTOMa BO- OIIK-1 32
J0poJa.

33 | Ilocrymnatel bopa OIIK-5 31

34 | Ctpoenue atromMHoOro siapa. M3otomnsl. OIIK-1 32

35 | Bemyxkaennoe usnydenue. Jlazepsl 1 Mazepsl. OIIK-1 32

36 | 3apsn, pazMepsl U Macca aTOMHOTO siipa. MaccoBoe U 3apsiaoBOe OIIK-1 32
YHCIIO.

37 | JedexTt Macchl ¥ SJHEPTUs CBS3H sIep. OIIK-1 32
38 | PannoakTUBHOCTG. SliepHbIe peakny U 3aKOHBI COXPAHEHUSI. OIlK-1 32
5.3.1.5. [lepeyeHb T€M KYPCOBBIX NPOEKTOB (PadoT) - He MPeAYCMOTPEHbI

é\/ri Tema KypcoBOro npoeKkTUpoBaHus, KypcoBoi paboThl
5.3.1.6. Bonipocsl K 3anuTe KypcoBOro npoekra (padornbl) - He NPeTyCMOTPEHbI
Ne Copep:xkanue Kowmme- NAK
TeHIUs
1 Bonpoc 1IK-1 31
5.3.2. OueHo4HbIe MATEePHUAJIbI TEKYIIEr0 KOHTPOJIsI
5.3.2.1. Bonpochbl TeCcTOB
Komme-
Ne Conep:kanue S— NAK
1 | Kakum sBHsieTcs qBMOKEHUE TeJia, IPEJICTaBICHHOE TpaduKoM? OIIK-1 H2
JIBMOKeHME TeJia COTJIAaCHO IPEICTaBIEHHOMY IpaHKy SBJIICTCS:
A
V, m/c
1 2 3 4 5 6 t,c
1. PaBHOYCKOpEHHBIM.
2. PaBHOMEPHBIM.
3. PaBHO3aMeIJIEHHBIM.
2 | 3aBUCHMOCTH ME€pEMEIIEHHsI TENNa OT BPEMEHH ONMCHIBACTCS YpaBHEHUEM OIIK-1 V2
S=4+5t m. OnpeenuTe CPETHIOI CKOPOCTH JIBUKEHHS TEa.
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1. 4wm/c.
2. 2,5wm/c.
3. Swm/c.
4. 9wm/c.
3 | OOpyu KaTUTCS MO TOPU3OHTAIHLHOM MOBEPXHOCTH O€3 MPOCKATB3bIBAHUSI. OIIK-5 31
LenTp 00pyua nepemerntaeTcs co ckopocTsio 10 m/c. Onpenenure MrHOBEH-
HBIE CKOpOCTH BepxHel (A) u anxael (B) Toukn obpyya.
1. v,=0=10 m/c.
2. v4=20 m/c, v3=0.
3. v,=10 m/c, v3=0.
4. v4=0m/c, v5=10 m/c.
4 | Kak u3MeHHTCS Ieprof] KoebaHnii Kavelei, eClM BMECTO OTHOTO YEJIOBEeKa OIIK-1 H2
Ha HUX csleT Boe?
1. Bo3pactér BaBoe.
2. YMEHBIINTCA.
3. He n3menwurcs.
4. YMEeHBIIUTCS BIBOE.
5 | YpaBHeHHe CKOPOCTH JABYIKYIIErocs Tena L =5+4t. Kakoe cooTBeTCTByeT OIIK-1 V2
€My ypaBHEHHUE ITyTH?
1. S=5t+2t°,
2. S=5+4t’,
3. S=5t+2t%.
4. S=4+5¢t’,
6 | Kakas popmyna onuceiBaeT NOJHYIO SHEPTHUIO MaTepUaIbHON TOYKH MacCOu OI1IK-1 H2
m, Konebmomeiics 1o 3akony X = A-Sin(e, -t +7)?
2
m-v
1. E=
2
m-A*- @
2. E=— 2
2
3. E=m-g-h
4. E=kx’I2.
7 | Kak u3MeHuTcs nepro KoyeOaHuii rpy3a Ha MpYKUHE, ECITH Maccy Tpy3a OIIK-1 H2
YBEJIMYUTE B 4 paza?
1. YBenuuuTcs B 4 paza.
2. YBenuuuTes B 2 pasa.
3. YMensbmmTCs B 2 pasa.
4. He n3meHnuTcs.
8 JuddepeHimaisHoe ypaBHEHNE 3aTyXaOMUMX KOJIeOaHU UMEeT BHUJI OIIK-5 31
2
cj{ f +24- ﬁ + a)02 x = (. Pemenunem 3Toro ypaBHeHHS SBISACTCS:
t
1.v=—A-w, -cos(w, -t+@,)
2.x=A,-e"" -sin(w-t+¢@,)
3. Xx=A,-sin(@, -t +¢,)
9 Uemy paBHA IMKIIMYECKast YACTOTA TApPMOHUYIE- X, M OIIK-1 V2
CKHX KOJIe0aHWil, TOKa3aHHBIX Ha PHCYHKE? 4 - /‘\
3. /2. 4. 7. N 4Jf 2\_/
10 | Kakoe muddepenimanbHoe ypaBHEHHE OMMCHIBACT BBIHYKICHHBIC TapMoHn- |  OITK-1 H2

qecKue Koyieoauus?
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d?x

d*x dx

2. +2B- = +w’x=0
dr’ P d "’

3. d’x

& , F
+2B-—+wix=—"-cosw,t
dt* p a0 ‘

11

. Ha pucynke mokaszanbl pe3oHaHCc- A
HbIE KPHUBBIEC TPEX KOJIEOATEIHLHBIX
cucreM. Kakas cucrema o0nagaer
HauO00JbIIUM K03 PUIIMEHTOM 3a-
TyXaHus?

1. Ilepsas. 0
2. Bropas.
3. Tperss.
4. Koagpgpuyuenm samyxa-
HUSL OOUHAKOB 80 BCEX MPEX CU-
cmemax.

OIIK-5

31

12

Pe3onancHas UKIIMYECKas 4acToTa onpeaesssercs: GopMyIIoi:

K
1w, =,—
m

3. w, =t -2

OIIK-1

32

13

[ap u monas cdepa, IMEIOIHE ONMHAKOBBIE MACCHI M PAINYCHI, CKATHIBAIOT-
Cs1 TI0 HAKJIOHHOM TIJIOCKOCTH 0€3 IMPOCKAIIb3BIBAHUSI ¢ OJTHOW U TOH K€ BBICO-
ThI. Y OCHOBAHHS HAKIIOHHOM IIJIOCKOCTH:

1. CxopocTH Tesl OMUHAKOBBHIL.

2. CxopocTs mapa OonblIe.

3. CxopocTb noJoi cepsl 6onplie.

4. OrBeT HEOAHO3HAYEH.

OIIK-1

H2

14

Ucnonszys  Teopemy  Illreiinepa,
ONpPENEIINTE, BO CKOJBKO pa3 YBEJH-
YUTCSI MOMEHT MHEPIUU KOJbIA paau-
ycoM R, eciu ock BpalieHHs MepeHe-
CTH M3 LEHTpa KOJIbLIa Ha €ro Kpai.

1. B4 pa3a.
2. B2 pasa.

3. B 1,5 paza.

4. B3 pa3za.

OIIK-1

H2

15

Korneco Bpalaercst ¢ yrioBbIM yCKOpeHHeM £=2 pad/c’. MOMEHT HHepLHH
xoneca J=/ ke:m’. MOMEHT yCKOPSIIOIIEH CHJIbI PABEH:

1. M=0,5 Hwm.

2. M=0,25 Hwm.

3. M=2 Hwm.

4. M=4 Hwm.

OIlK-1

y2
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16

Kaxkwue npoueccs! n3o0pa-
JKEHBI Ha pucC.a, O.

1. Puc.a - u300apHbIii, P V, v P,
puc.0 - U30XOPHBIH. Vi P,
2. Puc.a - N30XOpHBI, -
puc.0 - M300apHBIH. . / £

3. Puc.a - uzorepmuye Lo
CKHUH, pHc.0 - H300apHBIH. 0 3

4. Puc.a m30XOpHBIi,

puc.0 - H30TEPMHUUECKHN.

>

T 0 T

a) 0)

OIlK-1

H2

17

Temmnepatypa ra3a pasHa 7. CpenHsisi KUHETUYEeCKas SHEPrHsl OCTYIaTellb-
HOT'O JIBUKEHUSI OJTHOW MOJIEKYJIbI Fa3a paBHa!

1. §KT
2

2. EKT
2

3. EvI{T.
2

OIIK-1

32

17

B xakom u3 nepeurciIeHHBIX TPOLECCOB TEIOEMKOCTh MaKCUMallbHa?
1. B u3oxopHom mporiecce.
2. B uzobapuom mporiecce.
3. B ajmabatHoM mporiecce.
4. B nzorepMuueckoM Ipoliecce.

OIIK-5

31

18

. Kak m3mensiercs remneparypa rasza npu p

nepexosie U3 cocTosiHUA 1 B cocTosIHUE
27

1. VBenuuuBaercs. 0! -
2. YMeHBIIAeTCs. Puc. x 3azaqe Ne 1.48.
3. He usmensiercs.

OIIK-1

y2

19

Omnpenenure aOCONMIOTHYIO BIIAXXHOCTh BO3AyXa IIpU TeMIeparype
+18°C, ecmm ero Touka pocs paBaa +8°C. TIIOTHOCTD HACHIIIEHHOTO
napa npu temneparype +18°C pasma 15,4-10° ke/u®, a npn +8°C —
pasua 8,3-107 ke/n®.

1. 7.1-10° ke/m®.

2. 23,7-10° ko/ni’.

3. 154:10° ke/nr’.

4.8,3-10° ke/ni®.

OIIK-1

v2

20

[Ipu BHyTpEHHEM TPEHUU IIEPEHOCHUTCS:
1. Kuneruueckas sHeprusi.
2. Nmmynbc XaOTUYECKOTO ABMIKEHUS MOJIEKYIL.
3. BHyTpeHHss SHEprus.
4. HWmmynbCc HanpaBJIEHHOTO JBMKEHUS MOJIEKYJI.

OIlK-1

32

21

Kanwmuisap, cMaduBaeMblii JKHIKOCTBIO, O0O3HAuCH
HOMEPOM:

1. Nel.
2. Ne2.
3. Ne3.

4. Nel u Ne 3.

OIlK-1

y2




CrpaHuuya 27 us 42

22

B deThIpéX OAMHAKOBBIX KamWJLIIpax
HaXOAMTCS Boja mpu Temmeparypax 5°C;
20°C; 40°C u 60°C. B kakom Kanuuisipe

TemnepaTypa Bozabl paBHa 20°C?
1. B mepBowm.

2. Bo BTOpOM.

3. B tperpem.

4. B uemeépmom.

OIlK-1

H2

23

Z[JIH Kakoro M3 TMEpCYHCIICHHBIX TIa30B OTHOIOCHUE TEIJIOEMKOCTEH

CP/CV=1,4?
1. Jlns remms.
2. Jns Heona.

4. Jlns a3ora.

OIIK-1

H2

24

)
WneanpHplid Ta3 MEpeXoAUT U3 CO- I
crosiuust 1 B coctosiaue 2. B kakom
mporiecce ra3 coBepuiaeT OOJbIIYIO
paboty? Ecim mporiecc unéT BAOIb
1. Pabora oquHakoBa. pt
2. Bnonb BepxHei KpUBOIL. '
3. Bnone cpenHeil KpuBOil.

o o 0
4. Bpnonp HIKHEH KPUBOIA.

p.V.T)

-

OIIK-1

32

25

W3mMeHsercs au Temreparypa ra3a B mpo- P
1ecce mepexo/ia U3 CocTosHus 1 B cocTo-
ssaue 27

1. Tlonwmxkaercs.
2. TloBbImiaercs.
3. He usmenaemcs. 0

rJ

v

OIlK-1

H2

26

Jns  Kakoro M3 IEpEYUCIIEHHBIX Ta30B OTHOLICHHE TEIUIOEMKOCTEN

Cp/CV:1,4?
1. Jlns remms.
2. Jns Heona.
4. Jlns a3ora.

OIIK-1

H2

27

. DNeKTPOCTaTHUECKOE TOJIE - BUJ MaTePUH, CO3IaBACMBbI:

1. JIBwKyuumucs 3apsaamMu.
2. HenonpwkKHBIMH 3apsiiaMH.

3. JIBMXKYUTUMHCS Y HEMOABMKHBIMU SJIEKTPUUYECKUMH 3apsiiaMH.
4. Ilocmosanuvim snekmpuiecKum moKom

OIIK-5

31

28

Kak HampaBieHn BeKTOp HapsLKEHHOCTHU AJIECK-
TPUUECKOTO MOJIA B IIEHTPE KBajpaTa, B BEPILH-
HaxX KOTOPOr0 HaXOMsTCs 3apsiabl +(, +q, -q u -
g?

Brepx.

BHus.

Bopago.

Brneso.

bl el e

]

|

i
------ 4+q

—q

OIIK-1

32

29

Ecnu HezapsmkeHHOE METaTnIecKoe o
TIOJIe BHECTH B AIIEKTPHUYECKOE OIS
TOJIOKUTETIBFHOTO 3apsiaa +(, a 3aTeM
pasnenuTh Ha aBe yacTu A u B, To mo-
CJIe pa3neyeHus

OIIK-1

H2

1. A u B He#lTpanbHBbIL.
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2. A wu B 3apshKkeHbl MONOKUTEIHHO.
3. AW B 3apsoKeHbl OTPUIIATENBHO.
4. A 3apspKeHO OTPHIATENIbHO, B 3apsSyKeHO MOJIOKHUTEIBHO.

30 | Kaxk HanpaBneHa KyJIOHOBCKasl CHJa, IEHCTBYIOIIAS *—q e+q|| OIIK-1 V2
HA MOJIOKUTEIbHBIA TOUEUHBIN 3apsiy], MOMEIIEH-
HBII B IIEHTP KBaJpara, B BEPIIMHAX KOTOPOTO T0- siq
MeIleHsb! 3apsasl +q, +q, -0 u—g?
1. Bneso.
2. Bopaso. b 228
3. Bsepx.
31 | MarauTHoe moJie co31aeTcs: OIIK-1 32
1. JABmXymumucs 3apsaamu.
2. HemnoaBmXHBIMU 3apsaaMHu.
3. HemnoasuHBIMH U JIBMKYIIMMHCS 3apsiIaMu.
32 | Ha pucyHke moka3aHa 3aBHCHMOCTb CHIIBI [, yAs OIIK-1 v2
TOKa B JJIEKTPUYECCKOM LIETTH OT BPEMEHH. 30t pomofomfooene
Kaxkoit 3apsa mpomén mo MpoBOTHUKY B ‘
npoMexxyTke Bpemenu mexay 10 ¢ u 20 ¢? 207
1. 150 mKm. -
2. 200 MK '
3. 250 MK | : )
4. 300 MK, Coos s e
33 | Axkymysatop ¢ OJIC 2 B 1 BHYTpEHHUM CONPOTUBIeHUEM (0,5 Om MOXKET OI1K-1 H2
BBI3BATh BO BHEIIHEH 3JICKTPUUECKON LEMU MAKCUMAJIbHBIN TOK, PABHBIM:
1. 8A,
2. 4A
3. 2A
4. TA.
34 IIpu cornacoBannoit Harpy3ske KII/] nctounmka s31eKTpUIECKOro ToKa paBeH: OIIK-1 H2
1. 10%.
2. 25%.
3. 50%.
4. 100%.
35 | TIpoTOH | 3IEKTPOH OJAHOBPEMEHHO BIIETEIH B OqHOpoaAHOe MarauTHoe ote | OITK-5 31
MEPIEHAUKYIISIPHO JIUHUSAM MAarHUTHON MHAYKIMHA. DTH YaCTULBI OyAYT JBU-
raThCsi B MArHUTHOM I10JI€:
1. IIpAMOMMHENHO B OJHOM HalpaBJICHUU.
2. Tlo oKkpy>KHOCTSIM B pa3HBIX HAIIPABJICHUSX.
3. TIlo mapabonam B pa3HBIX HAallPaBICHUAX
4. Tlo rumepbonam B pa3HbIX HAalPaBJICHUSX.
36 | Huxe npuBeneHbl 3HaU€HHUSI OTHOCUTENBHON MAarHUTHOM TPOHUIIAEMOCTH OIIK-1 32
YeThIPEX Pa3INYHBIX BemecTB. Kakoe U3 3TuX BeuecTB sSBIIeTCS AuaMarte-
THKOM?
1. u=2000.
2. pu=100.
3. u=1,000023.
4. 1=0,9998.
37 | Ilpu yBenmmueHnM CHIIBI TOKA B KPYTOBOM BHUTKE B 3 pasa u ymenslennu pa- | OITK-1 H2

JMyca BUTKa B 2 pa3a MHAYKIHSI MArHUTHOTO MOJIS B IIEHTPE BUTKA:
1. VYBemuuwurcs B 5 pas.
2. Ywmenswmures B 1,5 pasa.
3. VYBemuuwurcs B 6 pas.
4. YwmensmuTcs B 6 pas.
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38 | Moaynb BekTOpa WHAYKIMH PE3YJIbTH- OIIK-1 y2
PYIOILIEr0 MarHUTHOTO IOJIS, IOJIy4YeH-
HOTO B pe3yJbTaTe HaJOKEHUS IBYX OJI-
HOPOJHBIX TMOJNIeH ¢ MHIyKIusMu Bi=3
Tn v B,=4 11, KaKk MOKa3aHO HA PUCYH-
Ke, paBeH:
1. 1Tn 2
2. 5T
3. 7Tn
4. 12 Ta.
39 IlonepedHOCTh AMEKTPOMArHUTHBIX BOJIH MAaTEMaTHYECKN OMPEAENIAETCS OIIK-1 v2
COOTHOIICHUEM:
1. [ELA]LV.
2. [ELA]
3. HL1V.
40 | YcnoBueM BO3HMKHOBEHHWsI JTUQPAKIIMOHHOIO Makcumyma oT mudpakimon- | OITK-1 32
HOM PeLIeTKH SIBJISIETCSI COOTHOILICHHE:!
1. dsing=(2K +1)%.
2. sing =(2K +1)%.
3. dsing =2K %
41 | HTeHCHBHOCTH MOJSIPU30BAHHOTO CBETa MpH MPOXOKIAeHnu depe3 anms3o- | OITK-5 31
TPOMHYIO Cpely 10 3aKOHY Mastoca n3MEeHseTCs B Ipeiesiax
1. I,+1.
2. 0+1.
3. 0=+1,..
42 | Beriger 1 CBETOBOH ITyYOK M3 BOIBI B BO3- OIIK-1 H2
ayx? Fial -
1. Bcerna Bouiner. = 7L
2. He BbIiiiET HYU IPHA KaKUX YCIIOBHSIX. o
3. DTO0 3aBUCHT OT LIBETA ITy4YKa. e
4. 3T0 3aBHCHUT OT yIJa MajeHusl. -
43 | IlpunHKa oOcBemaeTcsi MMIYJIbCOM Jia3epHOro cBera ¢ umHOM BomHbl | OITK-1 V2
2=6,3-10"° cy. OnpeennTe YNCIIo MOrTIOMEHHBIX MbITMHKOH (OTOHOB, ecin
B pe3yJbTaTe ACHCTBH CBETa OHA MproOpena ckopocTh / mm/c. Macca mbl-
nusku 0,1 me. Tlocrosiauas [lnanka 6,62610™*Joic-c. CautaTh, 9T0 MBUIMHKA
MOTJIOIIAET BECh MMAJAAI0LINI HA HEE CBET.
1. 1,6:10%.
2. 3,510
3. 6310%
4. 9,5-10".
44 | OtpunarenpHo 3apspKeHHas IMHKOBAS TJIACTHHA ocBemaercs MmoHoxpomatu- | OITK-1 H2
YeCKMM CBEeTOM ¢ JutnHOW BONHBI 300 mm. KpacHast rpanunia ¢porosddexra
JUis iMHKa paBHa 332 wm. Kakol MakCHMaJIbHBIA MOTCHIMAT MPHOOPETET
LIMHKOBAs TUIACTUHA?
1. 048B.
2. 0,38B.
3. 028B.
4. 0,1B.
45 | Msoron panust “saRa IPEBPATUIICS. B W30TOI CBHHIIA “83Pb Ipu srom OIIK-1 32
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IPOM30ILIO:
1. JIBa a-pacmana u TpH f-pacnana.
2. Jlpa a-pacniaia u iBa f-pacmaja.
3. Uertslpe a-pacniaja v Tpu S-pacnaja.
4. TIarh a-pacnaJioB W YeThIpe f-pacmaia.

46

Ha pucyHKe IpHBEIeHa uarpaMMa SHEPreTude- I A

CKuX ypoBHe# atoma. Kakoii mepexon B ciekTpe

MOIJIOIIECHUS aTOMa COOTBETCTBYET HAaMMEHbIIEH ‘2 f4

gacTtore?
1. 1
2. 2. 1Y 3
3. 3.

4. 4.

OIIK-5

31

47

PafMOaKTUBHbIM M30TON ypaHa nocie OAHOro a-pacnaga W asyx 6-
pacnazoB NpespaLLaeTcs B M30TONM:

1. TporakTuHHS “SiPa
2. Topus .
3. VYpana.

3

229
4, Pamms s=R@

OIIK-1

H2

48

Kaxkoe paBeHCTBO sIBJISIETCS YCIIOBUEM KPACHOM I'paHUIlbl hoTodddexra?
1. h 'V:ABBIX-
2. E:h'V+ABblx.
3. E:h'V'ABbj)(.
4, E:ABb]X-h V.

OIIK-1

32

49

Kakoe ypaBHeHHE MPOTHBOPEUUT 3aKOHY COXpaHEHUs 3apsiia B slep-
HBIX peaKnusx?

N — laf + fe

[ 1#N+_f€
2.
3 SLi+ip—3iHet 3He
4 3Be+iH - N+in

OIIK-1

32

50

Peakuus pacmana s3neKTpoHa Mo cxeme

e —=y+y+Vv

HeBo3morkHa BCeACTBUE HEBBITIOHEHHS 3aKOHA COXPAHEHUS:
1 asekTpuYecKoro 3apsia,

2 DHEpruu,

3 JIENTOHHOIO 3apsja.

OIIK-1

32

5.3.2.2. Bonipocsl 1Jisl YCTHOTO Onpoca

Conep:xkanue

Kommne-
TEeHIUA

WK

HEWHOW CKOPOCTH MaTE€PUAIbHON TOUYKH.

JlaTth ompenenenue u 3ammcath (Gopmyiy pamuyc-Bektopa, ju- | OITK-1

32

HOPMAJIBHO U IOJHOTO YCKOPEHUs MaTEPUATIbHON TOYKH.

Jlate ompeneineHHe M yKas3aThb HalpaBJIE€HHUE TaHI€HLUAIBHO, OIIK-1

32

YIJ10BOM CKOPOCTH U YIJIOBOTO YCKOPEHHUS.

3anucath GOpMyIIbI, yKa3aTh HampaBieHue U nath onpenenenue | OIIK-1

32
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4 | ChopMynupoBaTh MEXaHUYECKUW NPUHIMI OTHOCHUTEILHOCTH OIIK-5 31
lamnes. ChopmynmpoBaTh 3aKOHBI TUHAMUKH.

5 | Uro Ha3bIBaeTCs MOMEHTOM HMITyJibca, MOMEHTOM cuibl? Yka- | OIIK-1 y2
3aTh UX HANPABJICHUE OTHOCHTEIbHO TOYKH (TIOJIFOCA).

6 | BeiBecTn OCHOBHOE ypaBHEHHE NTWHAMHKHU BpamiatenpHoro napu- | OIIK-1 32
xeHust. I3mokuTh GU3HYecKuii CMBICT MOMEHTA WHEPIIHH.

7 | 3anucaTh ypaBHEHHE MOMEHTOB OIIK-1 32

8 | ChopmymupoBats Teopemy ['wiirenca - llteitnepa u nmpuBectn |  OIIK-1 y2
npuMep €€ TPUMEHECHUSI.

9 | Kakue 3akoHBI coxpaHeHHMs BbINONHAIOTCA mpu abcomotHo |  OIIK-5 31
YIPYrOM U HEynpyrom yzaape?

10 | 3ammcaTh 3aKOHBI COXpaHEHUs Mpu abcomoTHO ynpyroMm u He- | OIIK-1 H2
yIpyroM yjaape.

11 | TlonyuyuTh ypaBHEHHE TapMOHHUYECKHUX KoyieOaHui U ero pemre- |  OIIK-1 y2
HUE

12 | Kak onmpenenuTs U OT Yero 3aBUCUT PEIKUM JIBHIKCHHUS KUJKOCTH OIIK-1 32

13 | IlepeuncnuTh ¥ AaTh onpenesneHue spiaeHui nepenoca. [louemy |  OIIK-5 31
OHU TIOJIYYHJIM TaKOE€ Ha3BaHUeE?

14 | 3anucath ypaBHEHUE COCTOSIHHS HjcalbHOro raza u copmynu- | OIIK-1 H2
pOBAaTh YCIOBUS €ro MPUMEHUMOCTH.

15 | OOBsACHUTH, TOUEMY TEIUIOEMKOCTH Ta3a B mporiecce mpu mocto- | OIIK-1 Vy2
STHHOM JIaBJICHUU OOJIbIIIE, YeM IIPH ITOCTOSHHOM 00BbEME.

16 | OnpenenuTh YMUCIO CTEMEHEH CBOOOIBI OJHOATOMHOMW, IBYX- OIIK-1 H2
ATOMHOM ¥ MHOT'OATOMHOM MOJIEKYJIBI.

17 | latb onpenenenue Gpa3zoBoro nepexoa NePBoro U BTOPOro poja OIIK-1 32

18 | IIpuMeHUTH MPUHIUI CYMEPHO3UIMU A onpenenenus Hanps- | OIIK-1 v2
KEHHOCTH T1OJISI CUCTEMbI TOUEUHBIX 3aPSI0B.

19 | Ilpumenuts Teopemy Octporpanckoro - I'aycca mms pacuéra | OIIK-1 H2
HaIpPSDKEHHOCTU AJIEKTPUYECKOr0 TMOJsI PaBHOMEPHO 3apsiKEeH-
HOM c(epsl, mapa.

20 | ChopmynupoBaTh OCHOBHBIE IOJIOKEHHUS 3JeKTpoHHOH Teopuu | OIIK-1 32
AJIEKTPONPOBOAHOCTH METAJIIIOB.

21 | IlpoaHamm3upoBaTh 3aBHCUMOCTh Kod(duuuenta moznesnoro | OIIK-1 H2
JIeMCTBHS MCTOYHUKA OT NAPAMETPOB 3JIEKTPUUECKON LIeTH

22 | CoopmynupoBats mpaBuia Kupxroda m npusectn npumep ux | OIIK-5 31
npUMEHEeHHs IS pacy€Ta pekuMa padoThl 2JIEKTPHUECKOH IIeH

23 | IlocTpouTh BEKTOPHYIO JHArpaMMy 3JEKTpUUecKoi menu cuHy- | OIIK-1 y2
COMIAJIBHOTO TOKa, COJepXkKAallel pe3ucTop, KaTylKy, KOHAEHCa-
TOP.

24 | IIpoananu3upoBaTh MEPEXOAHBIN Mpolecc B nekTpuueckor me- |  OIIK-1 Vy2
nu RLuRC, npu mogkimoueHnn €€ K MCTOYHUKY IMOCTOSHHOTO
HATIPSDKCHHS.

25 | [IpuMeHUTh TPUHIUI CYNEPIIO3ULIUU A onpenenenus Hampas- | OIIK-1 H2
JIEHUsI BEKTOpa MHAYKIIMM MArHUTHOTO MOJS CHUCTEMBI MPOBOI-
HUKOB C TOKOM.

26 | ChopmynupoBaTh U 3aIMCATh 3aKOH MOJHOTO TOKA. OIIK-1 32

27 | V3n0oXuTh 3aKOH AJIEKTPOMAarHUTHOW WHAYKIUHU B popmymupos- |  OIIK-1 32
ke @apazest, MakcBenia, TH)XEHEPHYIO pOpPMYIIHPOBKY.

28 | Ilpoananmu3upoBaTh CBsA3b MOKazaTened npemomieHus kuwiel ¥ | OIIK-1 v2

000JIOYKHU CBETOB oJa.
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29 | ObocHOBaTh ycloBus MHTepdepeHIuu cBera, ycioBus Makcu- | OIIK-1 v2
MyMa 1 MUHUMYyMa Ha HHTepPEepEeHIIMOHH O KapTHHE.
30 | ObocHoBaTh ycClIOBUSI MakcUMyMa U MuHuUMyMa nudpakuuu Ha | OIIK-1 H2
TU(PaKIIMOHHON peIIETKe.
31 | U3noxuth mpupoay mporecca moJsipru3aliy CBeTa. OIIK-1 32
32 | lath onpenenieHue aOCOMIOTHO YEPHOTO TeNla U U3IOKUTH 3aKko- | OIIK-5 31
HBI TETJTIOBOTO M3JTy4EHUSI a0 COMIOTHO YEPHOTO TEIa.
33 | ChopmymupoBaTs U 000CHOBATH 3aKOHBI BHEIHEro Gorodddex- | OIIK-1 32
Ta.
34 | ChopmynupoBaTh THIIOTE3Y U 3anmucaTh GopMyiy e bpoiins OI1K-1 32
35 | U3noxuth 3aKoH pamuoakTuBHOro pacnaga. Urto HaszweBaercs |  OIIK-1 y2
TepHoJIOM ToJiypacnana? 3anucath ypaBHEHHUE 0- U f- pacraa.
36 | IlpuBecTn mpumep AENCHUS aTOMHOTO sapa BciuenctBue 6om- | OIIK-5 31
OapaupoBKHU ero HelTpoHaMmu. [loyeMy KCIONB3YIOT MeJIEeHHbIE
HEUTPOHBI?
37 | Ilouemy paysi JEHCTBUSA KBAHTOBOTO TI'€HEpaTopa HeoOXoauma OIIK-1 32
TpEXypOBHEBas cucrema’?
38 | C onnMHaKOBOI JI CKOPOCTBIO MPUXOAT K TpanuiiaM armocdepst 3em- | OITK-1 H2
yu 1 CoNHIIA BOJIHBI KpacHOM M (UONIETOBON YacTH crekrpa?
39 | B remHoTe HaOmonaoT curHanbel cBetodopa. OnuHakoBo ym kaxyme- | OITK-1 V2
€Csl paccTosTHUE 710 cBeTO(GOpa MPU KPacHOM, JKENTOM U 3eJIEHOM CBe-
Te?
40 | CxolbKO JTMH BOJH MOHOXPOMATHYECKOro cBeTa uactoroit v=5-10"| OIIK-1 v2
'y ynoxwutcst Ha nyTH aymHo# 2,4 mm B crekie (n=1,6)?
41 | VCTOYHMK MCIycKaeT »NeKTPOMAarHUTHbIe BOIHBI mmiHoi 107, Ka- OIIK-1 32
KOH 3Heprueit obnagaet u3ny4EHHbIN GoToH?
42 | Onucath ONbITH 1 OCHOBHBIE HIEH MO aToMa Pesepdopra. OIIK-1 32
43 | Ykazarp Henocratku moxenn Pesepdopmaa crpoenus aroma. Chopmy- | OITK-5 31
JUpoBaTh nocryJsarel bopa.
44 | KakuMU KBaHTOBBIMHU YHCIIAMU XapaKTEPU3YETCs] COCTOSHUE DIIEKTPO- OIIK-1 32
Ha B aTrome?
45 | OnuHakoBa M Macca syipa ¥ CyMMa Macc HYKJIOHOB, 00pa3yroIIuX siji- OIIK-5 31
po?
46 | B sape aroma yraepoaa 6 mpoToHoB. CKOJBKO BCETO YacTHUI] B aTOME OIIK-1 32
yriepoaa ?
47| CxonbKO HEHTPOHOB CONEPHKHT PO PALHS “geRa? OIK-1 32
48 | llepuon momypactiaga saep paguoOaKTUBHOTO HW30TOona BHCMyTa 19 OIIK-1 y2
MUH. 3a KaKoe BpeMsi pacnaiércs s saep?
49 Ha pucynkax A, b, B mpuBeneHbI OIIK-1 H2
CICKTPbI M3JTy4CHHS TapoB BOJO- C] I l ]] H
pona, HEM3BECTHOTO BEIIeCTBA U
prytu. Ilpoanamusupyite coctaB B E[EI:[]IEH
rapa. o CILILL 11,
50 | ChopmynnpoBaTh 3aKOH COXpaHEHUS JIEHTOHHOI'O 3apsia. OIIK-1 32
5.3.2.3. 3agauu 115l NPOBEPKH YMEHH Il 1 HABBIKOB
Ne Conep:xkanue Komme- UK
TeHIUs
1 | YpaBHeHue OABMKEHHS MaTepHaIbHON TOUYKH UMEET BUI: OIIK-1 32

S = A+Bt+Ct®, rue A=2 m, B=1 m/c, C=5 m/c*. Oupenenure ycko-
pPEHHE TOYKHA B MOMEHT BpeMeHH =3 C.
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MarepuanbsHas TOUKa Ha MPYy>KUHE Maccol M=3 KT COBEpIAET rapMo-
HIYecKue Konebanus 11o 3akony: X = 3-SiN(5-1+ 7). Onpenenmre
JKECTKOCTh MTPYKUHBL.

OIIK-1

y2

MarepuanpHast Touka Maccoll M =10xe Ha py>KUHE, )KECTKOCTh KO-

. H
TOpol Kk = 250~ COBEpIIAeT rapMOHUUYECKHE Konebanus. Yemy
M

paBHa NUKINYECKAs 9aCTOTa KONeOanui @, .

OIIK-1

H2

HuddepenimanpHoe ypaBHEHUE TapMOHIMYECKUX KOJIeOaHMIA TIPY KU H-
HOTO MasiTHUKA d_2X +w? - X =0 . 3anummure GopMyIy peeHust 5To-
dtz T

IO ypaBHEHHUSI.

OIIK-5

31

UenoBek CTOMT Ha Kparo ITIATGOPMEI, BPAIIAIOIIEHCS C YIIIOBOM CKO-
pocThio @;=5 pan/c. Macca mnardopmbl peHEOpPEeKMMO Malia o
CPaBHEHHMIO C Maccoi 4yenoBeka. Yemy Oyner paBHa yrioBas CKOPOCTb
BpaIllcHUs MIaT(QOPMBI MOCNE TOro, Kak 4eJOBEK MepedaET B TOUKY,
PACIONOKEHHYIO MOCEPEIMHE MEXKAY KPAaeM U IIEHTPOM IIaThOpMbl?

OIIK-1

32

B pesynbraTe HarpeBaHus ras3a, CpemHssT KHHETHUECKAsk SHEPTUsl Te-
JIOBOT'O JIBFKEHUS €ro MOJISKYJ yBenmumiiachk B 4 pasa. Kak mpu arom
M3MEHIIACh TP 3TOM TeMIepaTypa raza?

OIIK-1

H2

~

Beipasuts kodddurment ITyaccona depes 4ucio i crerneHeii cBoOOIbI.

OIIK-1

v2

Ienmii Maccoii 1,7 2 B aanabaTHUeCcKOM MPOoIecce PACIIUpSETCs B 3
pasa, a 3aTeM U300apHO CKUMAETCS 10 NEPBOHAYAILHOIO 00BbEMA.
Haiitu npupallieHue SHTPONMY ra3a B 3T0M IPOLECCE.

OIIK-1

H2

Kax n3mennTcs nepruon Kone6aHuii CTaJbHOTO MasTHHKA CTEHHBIX da-
COB TpH TIOBBIIIEHHH Temneparypsl Ha 10°C? TTonHblil mepros Kolne-
OaHuii MasTHHKA ObIT paBeH 2 c. TemiepaTypHbId KOAQPUIIMEHT TH-
HeitHoro pacmupenns cram 0,000011 K™,

OIIK-1

y2

10

[Ipu xakoM pacTsATUBAIONIEM HANPSHKEHUU JIATYHHBIA CTEP)KEHb UCIIBI-
THIBAET TAKOE K€ y/UTHHEHHE, KaK ¥ Ipu Harpesaruu Ha 50°C ? Mo-
qynb ympyrocti naTynn pasen 11,2:10%° H/m®. TemmepaTypHbiii ko-
> UIMenT IMHeHHOro pacuupenns naryau pases 0,000019 K™

OIIK-1

H2

11

OnuH MoJIb HaeambHOro rasa copepimi padory 4=300 JIx, mony4us
Q=500 /Ix terutorsl. OnpenenuTh U3MEHEHNE BHYTPEHHEH SHEPrHu
rasa.

OIIK-1

y2

12

I'a3 pacumpsiercs ot 06bEMa V; 10 00bEMa V, oiH pa3 u3oTepMuUe-
CKH, BTOpol — n300apHo, a B Tperuii — aguabdatro. [Ipu kakoM npo-
ecce ra3 coBepuiaet 0obIyto paboTy 1 moydaer OoJbliee Koiaude-
CTBO TEIJIOTHI?

OIIK-1

y2

13

Kaxast yacTe BHyTpeHHEH SHepruu MoJIeKyJIbl KUCJIOPOAa IPUXOAUTCS
Ha [10CTYNAaTeJIbHOE U KaKasl 4acTh Ha BpallaTeIbHOE ABHKEHUE?

OIIK-5

31

14

Kak u3MeHUTCS eMKOCTb IIJIOCKOT'0 KOHAEHCaTopa €CJI1M U3 HETO yAda-
JIMTH OUBJICKTPHK C [lI/ISHCKTpI/I‘IGCKOﬁ IMPOHUIIAEMOCTEIO, paBHOﬁ 27

OIIK-1

v2

15

Kak n3mMeHnTCst MOIYIIh HANPSHKEHHOCTH 3JIEKTPOCTATHIECKOrO MO,
CO3JIaHHOT'O TOYEYHBIM 3apsA0M, TIPU YBEJIMUEHUH PACCTOSHHSI OT 3TO-
ro 3apsja 1o Touku Habmonenvs B N pa3?

OIIK-1

H2

16

Kaxk mameHnTcs sHEPTHst SJIEKTPUIECKOTO MO 3apsHKEHHOT0 TUIOCKO-
T'0 KOH/IEHCATOpa, €CJIA Pa3HOCTH MOTEHIIMAIOB MEXTy €0 TUIaCcTHHA-
MU YBEJIMYUTCS B TpH paza?

OIIK-1

v2

17

IIpu KakOM COOTHOIICHUH BHYTPEHHETO CONPOTHBICHUS (I) HMCTOYHH-
Ka 3JICKTPUYECKON SHEPrud M CONpPOTHBICHMHU Harpy3ku (Ry) mcrou-
HUK OTAAET MAKCUMaJIbHYI0 MOLIHOCTh BO BHEIIHIOKO JICKTPHYECKYIO
1ens?

OIIK-1

32

18

ConpoTHBieHHE Harpy3KH, COEJMHEHHOE MTOCIEA0BaTENbHO C UCTOY-

OIlK-1

H2
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HUKOM TIUTaHUS, B YETHIPE pa3a MPEBBIIIAET BHYTPEHHEE COMPOTHBIIE-
HHE UCTOYHHKA dJeKkTpraeckoro Toka. Onpenenure KI1/] ncrounuka.

19

Kak u3MeHHTCs crjia B3aUMOJICHCTBHS BYX MapasieIbHBIX TIPOBO/I-
HUKOB C TOKOM, €CIIM CHJIa TOKa B OJTHOM TIPOBOJTHUKE YBEIUUUTCS B 2
pasa, a B IPyroM MpOBOAHUKE - B 5 pa3?

OIIK-1

y2

20

JlnHA BOJTHBI KPacHOTO CBETa B BOJIC paBHA JUTMHE 3eJIEHOTO CBETa B
Bo3ayxe. Kakoii IBeT yBUANT YE€IOBEK O] BOJIOM, €CIIH BOJLy OCBETUTD
KpacHBIM CBETOM?

OIIK-5

31

21

OnuHakoBO 11 (POKYCHOE PacCTOSTHUE COOMPATOIICH JIMH3HI IS Kpac-
HBIX, KENTHIX U 3€JIEHBIX JTydeii?

OIIK-1

32

22

MoryTt M JBE BOJHBI PAa3HOTO I[BETA CBETOBBIC BOJIHBI, HAMPUMED
KpacHOro (Ax=740 nm) u 3enéHoro (A3=555 nm) 1BEeTa, UMETh OJIMHA-
KOBBIC JUTMHBI BOJTH? ECJI MOXKET, TO MPH KAKHUX YCJIOBUSX?

OIIK-5

31

23

JlnvHa BOJHBI KENThIX Jydel B Bozayxe 80 um. Uemy paBHA UX UH-
Ha BoutHbI B Bojie? Tloka3zaresns npenomieHus Bopl 1,33.

OIIK-1

32

24

OnTryeckas pa3HOCTh XO/a ABYX KOTEPEHTHBIX JIydeill ¢ 4acToTon
5-10" I'y paBra 1,5 mxm. Onpejenute, yCHINBAIOT WIM OCIAQNSAIOT
Jy4H JPYT JIpyra B TOUKE UX HAJIOKEHHS.

OIIK-1

H2

25

B ycranoBke lOnra paccrosHme Mexmy ImiensMud paBHO 1,5 wmm, a
9KpaH PacloIOKEH Ha paccTosiHuM 2 m oT mened. Onpexnenure pac-
CTOSIHHE MEXAy HHTEp(EepPeHUMOHHBIMH IIOJIOCAMHU Ha 3KpaHe, eciu
JUTMHA BOJIHBI MOHOXPOMAaTHYECKOT0 cBeTa paBHa 670 Hu.

OIIK-1

v2

26

Ha mudpakimonHyro pemerky HOpMalbHO IMAaJaeT My4YOK KpacHOTo
CBETa TeNMEBOM pa3psiAHON TPYOKH ¢ JIMHOW BONHBI A=670 nm. Ha
KaKyl0 JUIMHY BOJIHBI B CIIEKTPE BTOPOTO IOPS/IKA HAKJIabIBACTCS
KpacHasi JMHHUS TPETHETo MopsaKa?

OIIK-1

V2

27

Kakoe MUHMMAJIbHOE YHCIIO ITPUXOB J0JDKHA COAEPKaTh JTHU(PaKIIN-
OHHasl pelieTKa, YTOOBI B CIIEKTPE MEPBOro MOPSAKA MOXKHO OBIIO pas-
JICJUTH JIBE JKENTHIC JIMHUU HATPHSI C JUTMHOW BONHBI 589,0 nv 1 589,6
HM?

OIIK-1

H2

28

OnpenenuTs IJIMHY CBETOBOI BOJHBI, €CIIM B TU(GPAKIIHOHHOM CITEK-
TPe MaKCMMYM BTOPOTO IMOPSIKAa HAOIFOIACTCS MPU ONTHYESCKON pa3-
HOCTH X0ja BOMIH 1,15 mrm.

OIIK-1

H2

29

MoOHOXpOMaTUYECKHI CBET IMajacT HOPMAJbHO Ha JU(PAKIIMOHHYIO
pemérky, comepxkairyto 500 mTpuxoB Ha Muwiumenp navHbL. Onpe-
JIeIUTe HauOONBIINN MOPSIOK HAOIIONAeMOro CIeKTpa, eciv JIMHA
BOJIHBI CBETA paBHA 520 nm.

OIIK-1

H2

30

CKOJIBKO IITPUXOB HA / MmUMeeT AUGPPAKIMOHHAS PELIeTKa, €Ct 3e-
neHas miHUA pTyTH (A=5460 A) B clieKTpe BTOpOro nopsijka Hadmo/a-
eTcst oJ yriioM 36,87 %2

OIIK-1

v2

31

o -5
Omnpenenure Maccy OTOHA KPaCHOTO CBETA C IJIMHON BOJHEI A=6-10
CM.

OIIK-1

y2

32

Omnpenenuts UMITYJIbC (HOTOHA BUMMOIO CBETA C JUIMHOM BOJHBI B Ba-
kyyme 600 nm.

OIIK-1

H2

33

Ckonbko (hOTOHOB TIONAJAeT B IJIa3 4YesioBeka 3a / ¢, eclii Tia3 Boc-
MPUHUMAET CBET C JIMHON BOJHBI 550 HM TIpU MOLIHOCTH CBETOBOTO
noroka 1,8:10™° Bm?

OIIK-1

V2

34

Cget, u3ny4€HHbI nazepom MomHocTei0o 600 BT B Teuenue 20 mc,
MOMajaeT Ha KyCOYEK HJICATbHO OTpaKaromiei (ojIbrd Maccoi 2 MT.
QDonbra pacroioxeHa MEePHeHIUKYIIPHO HAMPABICHUIO W3ITyYEHHUS.
Kakyro ckopocTs (B cm/c) mprodperaeTr Kycouek (oibru?

OIIK-1

y2

35

CBeT 4acToToH Vv BBIPBIBACT JJICKTPOHBI C IMOBCPXHOCTU MCETAJlld, UX
KIUHETHYeCKasi SHepTrHsl paBHA MOJOBHHE 3Hepruu PpotoHoB. Ompene-
JMTH KpacHYo Tpanuny dhorodddekra st 3Toro Merasa.

OIIK-1

y2

36

Yemy paBHa paboTa BbIXO/a M3 MaTepuaja IaphKa, eCd MPH Herpe-

OIlK-1

H2
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PBIBHOM O0OJTydeHUH Inapuka OTOHaMU C YHEPTHel, PEBBIIIAIoNIeH B
4 paza paboOTy BBIXO/A, YCTAaHOBHBIIHMIICS Ha IIApPUKE ITOTEHI[AAT
p=1,5B?

37 | AKTUBHOCTh HM3Iy4YEeHHS DPaJUOAKTHBHOTO BEIIECTBA 32 OAHH CYTKH OIIK-1 H2
yMeHbIIMIach B 2 pa3a. Bo ckobKO pa3 oHa YMEHBIIHUTCS 32 TPOE CY-
TOK?

38 | Onpenenuth AMHY BOJHBI e Bpoims Ijs 37€KTPOHOB, MPOIIEIITNX OIIK-1 H2
YCKOPSIIOUTYO pa3HocTh moreHImanos 100 B.

39 | Kakyro cKOpOCTh AOIDKHO MMETh JIBHXKYIIEeecs Teno, 4Toosl ero mpo- | OITK-5 31
JTOJIbHBIE pa3Mephl YMEHBIIIIIIUCH B JiBa pa3a?

40 | TMonoxeHne MBUIMHKM Maccoii 10 Kr MOXHO ycTaHOBHTH ¢ He- |  OIIK-1 v2
onpenenéHHocts 0,1 MxM. PaccunraTh HeompenenéHHOCTh CKO-
POCTH NBUTMHKH.

41 | DnexkTpoH JIOKalIM30BaH B mpocTpaHcTBe B mpenenax Ax=1,0 | OIIK-1 y2
MKM. PaccunTtaTh HeonpeneaEHHOCTh CKOPOCTH JIEKTPOHA.

42 | IlpoToH noKanM30BaH B npocrpancTse B mpenenax Ax=1,0 mxm. |  OIIK-1 H2
PaccuuTaTh HeonpeneaEHHOCTh CKOPOCTH MPOTOHA.

43 | Bpems xu3Hu aroMa B BO30yxaéHHOM cocrosauu 10 He. Ompe- | OINK-1 y2
JICNIMTh IIMPUHY SHEPreTHUECKOr0 YPOBHSI.

44 | OnpenenuTh JJIMHY BOJIHBI Jie Bpoilys s 3JeKTpoHa, IBYKY- OIIK-1 V2
IIErocs 1O MepBOH OOPOBCKON OpOUTE aTOMA BOJIOPO/IA.

45 | Onpenenuth paguyc BTOpoil OopoBckoil opOuThl snekTpoHa B | OIIK-1 H2
aTOM€ BOJIOPOJa U CKOPOCTH 3JIEKTPOHA Ha 3TON OpOuTe.

46 | Kaxoii uzoton oOpasyercs u3 mocie aByX B-pacnamoB u oxnoro | OIIK-1 32
a-pacnana’?

47 | OnpenenuTh SHEPTUIO CBSI3U si/ipa M30TOMNA JINTHUS . OIIK-1 y2

48 | Ilpu mepexone PJEKTPOHA aToMa Bojopona ¢ Tpetber cramumo- | OIIK-1 H2
HapHOW OPOUTHI HA BTOPYIO, aTOM M3ITy4aeT KBAHT, YHEPTHUs KO-
TOPOTr0 COOTBETCTBYET JUIMHE BOJHBI 652 HM. Paccuntarh usme-
HEHHE DHEPruu aToMa BOJ0PO/ia B 3TOM IpOLECCe.

49 | paccuurars nedeKT Macchl sipa ELI' : OIIK-1 H2

50 | OmpenenuTh 3HEPrUIO, BHIACIAIONIYIOCS NpU causHuu siaep au- | OINK-1 H2

SLi i
s 34' u peirepus
5.3.2.4. lepevyenn TeM pedepaToB, KOHTPOJIBHBIX, pacuyeTHO-TpaduIecKuX padoT -
He NMpe1yCMOTPEeHbI
Ne N
i Tema pedepara, KOHTPOJIBLHBIX, PACUETHO-TPAPHIECKUX pabOT
5.3.2.5. Bonpochl /i1 KOHTPOJILHOM (pacueTHO-rpaguyeckoii) pa
00THI - He MPelyCMOTPEHbI
Ne Coaep:xkanue Kowme- UK

TeHLHUA




CrpaHuua 36 us 42

5.4. Cucrema OllEHMBAHHUA JOCTHKEHHUs] KOMIIeTeHIIUMH

5.4.1. OueHka 10CTHKEeHUS] KOMIIETEHIMIA B X0/1e POMEKYTOYHOH aTTeCcTAluU

nH(pOPMAaIMOHHO-KOMMYHHUKalIMOHHBIX T€XHOJIOT M

Komnerenmus OIIK-1 Crioco0OeH pemaTsh THITOBBIC 3a71a41 TPOPECCHOHATLHON AeSITSIPHOCTH Ha
OCHOBE 3HaHUI OCHOBHBIX 3aKOHOB MaTEMaTUYECKUX M €CTECTBEHHBIX HAYK C TPUMEHEHHEM

WuaukaTops! JOCTHXKEHUST KOMITETEHITHH

Homepa BonpocoB u 3axa4

OIIK-1
BOIPOCHI 110
K c BOIPOCHI K 31a4M K | BONPOCHIK | KypCOBOMY
o ofeprranme 3K3aMEHy JK3aMeHy 3aueTy TIPOEKTY
(pabore)
oo - P 127101115 1471521
32 1517,19,21,24, 23 e,
25,26,28,29,31 32.34-38
Hcronb30Barh 3HAHHUS OCHOBHBIX 3aKO- 2.3,5.7.10,
yo | HOB M IIOCTYJaTOB (DM3HMKM JUL PEIICHHS | 485030  |16.18.19 20 4
CTaHIAPTHBIX 3a7a4 B 00JACTH arpoHH- T ’ 22’ 5 4’ ’ ’
JKCHEPHU ]
14,89,11-
H2 | IIpoBenenns ¢pu3NUECKUX OIBITOB 6,22, T 6,8,16,
P b 15,17,25

Kommnerenmms OIIK-5 CriocobeH y4acTBOBaTh B IPOBECHHN 3KCIIEPUMEHTAIBHBIX

UCCJICJIOBaHUI B POECCUOHATIBHON JIESTETBHOCTH;

I/IHI[I/IKaTOI)I)I JOCTHIXCHH S KOMIICTCHIIN

HOMepa BOITPOCOB 1 3a71a4

OIIK-5
BOITPOCBHI 110
BOITPOCHI K 3aJa4u K BOITPOCHI K KypCOBOM
Kon Conepxanue P P P Y
9K3aMEHY SK3aMEHY 3a4ery TIPOEKTY

(paborte)
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31

Mertoapl 3KCIIEpUMEHTANIBHBIX Hccieno- | 3,5,9,12,16,18,
BaHUM (PU3NYECKUX SBICHUM 21,24.27,30

3,5,10,15,
19,20,26,33,

6. YueOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE o0ecrieYeHue TUCIMIIIMHBI

6.1. Pexomenayemasi sureparypa

bubmmorpadpuueckoe onucanve

Tun uznanus

Bun yue6noit
JIUTEPATYPBI

I'pabosckmii P.U. Kypc dwmsukm: yaebHoe mocodue s CTy-
nentoB BY30B, oOyuaromuxcs o eCTeCTBEHHBIM U TEXHUYe-
CKMM HarpasieHHsM u crienuanbHocTsiM/P.U. ['paboBckuii. -
C-116.: Jlans, 2012. - 607 C.

YyebHoe

OcHoBHas

Tpodumora T.U. Kypce ¢uzuku/T.U. Tpopumosa. - M.: axa-
nemus, 2007. -559 C.

VYyebHOoE

OcHoBHas

Ouzuka: yuebHOe mocobue s cTyaeHToB BY3oB, o0ydaro-
HIMXCS TI0 TEXHUYECKUM HAMPaBJICHUSIM MOATOTOBKU M CIEIH-
apHOCTAM/B.C. Bowuer [u ap.]. - Boponex: Boponexckuii
rOCYAapCTBEHHBIN arpapHblil yHuBepeuteT, 2014 - 333 C.

VYyebHoe

OcHoBHas

®uznka: yueOHoe nocodbue anst cryaeHtoB BY3o, oOydato-
HIMXCS TI0 TEXHUYECKUM HAMpPaBJICHUSIM TOATOTOBKU U CIEIH-
ampHOCTSM/A.H. Jlaprionos [u ap.]. - Boponex: Boponex-
CKWIl TOCYIapCTBEHHBIN arpapHblii yHuBepcuret, 2016 - 202
C.

VYyeOHoe

OcHoBHas

Ousnueckuii npaktukyM/A.H. Jlapronos [u mp.]. - Boponex:
BopoHEXCKMI TOCYAapCTBEHHBIN arpapHbI  YHHBEPCHUTET,
2017 - 128 C.

YuyebHoe

HononHurensHas

Kypc ¢dmsuku: yuebHoe mocodue/AH. Jlapuonos [u ap.]. -
Boponex: BopoHexckuii roCyJapCTBEHHBIA arpapHblil YHU-
BepeuteT, 2017 - 260 C.

VYuyebHoe

JlonomHuTenpHas

Boummes B.C., JlapuonoB. ®usnka. Pa3nen: mexaHuka, mMoe-
KyJsipHast ¢uzuka u Tepmonunamuka/B.C. Boumes, A.H. Jla-
PHUOHOB. - BopoHex: BOpoHeXCKU1 ToCy1apCTBEHHBIN arpap-
HbIl yHHBepeuteT, 2020- 163 C.

Metoanueckoe

Boumes B.C., JlapronoB. ®@usnka. Pa3nen: ainekrpudecTBo u
maraetusm/B.C. Boumes, A.H. Jlapuonos. - Boponex: Bopo-
HEKCKUI TOCYIapCTBEHHBIN arpapHblid yausepeuret, 2020- 73
C.

Metoanueckoe

Bownmes B.C., Jlaprionos. ®@msuka. Pa3nen: BonHOBas 1 KBaH-
toBas ontuka/B.C. Boumes, A.H. Jlapuonos. - Boponex: Bo-
POHEKCKHI TOCYIapCTBEHHBIN arpapHbIil yHIBepcHuTeT, 2020-
73 C.

Meroanueckoe

6.2.1. DnekTpoHHBbIE OMOIHOTEYHbIE CHCTEMbI

Ha3ssanue

Pasmemenne
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1 | Jlaup https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | IOPAUT http://www.biblio-online.ru/
4 | IPRbooks http://ww.iprbookshop.ru/
5 | E-library https://elibrary.ru/
6 | Dnekrponnas 6ubnmmoreka BTAY http:/Mibrary.vsau.ru/
6.2.2. IIpo¢eccuonabHbIe 0a3bl JaAHHBIX H MHGOPMAIMOHHBIE CHCTEMBbI
No Hazpanue Pasmemenue
1 ArpapHas poccuiickas ”HQOpPMaIMOHHAS CH- http:/Awww.aris.ru/
cTema.
2 I/II-EQ)opMauHOHHaﬂ CHCTEMa IO CEeITbCKOXO0- http://agris.fao.org/
3SIICTBEHHBIM HayKaM W TEXHOJIOTUSIM
3 |baza ganueix ®AOCTAT http://www.fao.org/faostat/ru/
4 | Tloprast OTKPBITHIX JaHHBIX PD https://data.gov.ru/
6.2.3. CaiiTbl 1 MHGOPMALMOHHBbIE MOPTAJbI
No HazBanue Pazmernienue
1 | Bce I'OCTw http://vsegost.com/
2 E;i‘;ﬂmme xo3sicTBO. CebXosTex- http://rushoz.ru/selhoztehnika/
3 TECHSERVER.ru: Bam nyteBoautenb hitp://techserver.ru/
B MUPE TEXHUKHU

7. MaTepuajJIbHO-TeXHHUYECKOe U MPOrpaMMHoOe obecnedyeHue U CHUIINHBI

7.1. lloMemeHus 1Jisi BeJleHUs 00pa30BaTeILHOIO Npoiecca i 000pyaoBaHue

HaunmenoBanue momenieHuid 1Jist IpOBEIEHUS BCEX BUI0B
y4eOHOU AESITeNbHOCTH, IPEAYCMOTPEHHON yUeOHBIM IIJIAHOM,
B TOM YMCJI€ TOMEUICHUS 1JI1 CAMOCTOSITEIbHOU padoThl, C
yYKa3aHHEM MepedyHs OCHOBHOTO 000pya0BaHUsl, y4eOHO-
HarJsIHbIX TOCOOMH U UCIIOBL3YyEMOT0 MPOrPaMMHOT0 o0ec-
MIEYCHHS

Anpec (MeCTONOJIOKEHHE) TTOMeTIIe-
HUI 1715 IPOBEICHUS BCEX BUOB
yueOHOI 1eSITeTbHOCTH, TIPEAy-
CMOTPEHHON y4eOHBIM TIJIaHOM (B
clly4yae peaau3aluu 00pa3oBaTeb-
HOM IIporpamMmsl B ceTeBoi hopme
JOTIOTHUTENBHO YKa3bIBACTCS
HAaUMEHOBAHHE OpPraHU3aIliH, C KO-
TOPOH 3aKJTFOYEH JOTOBOP)

VYuebHast ayTuTOpus A MPOBEIECHUS 3aHATUH JIEKIIMOHH O-
ro TUMA: KOMIUIEKT y4eOHOH MeOenu, JIeMOHCTPAIlMuOHHOE
obopyznoBaHue, yueOHO-HarIsAHbIe TOCOOUS

VYyeOHast ayniuTopus sl TPOBEICHUS 3aHATUHN JIEKIIMOHHO-
ro TUMA: KOMIUIEKT y4yeOHON MeOenu, JeMOHCTPallMOHHOE
obopynoBaHue M y4eOHO-HAIJIAJHbIE MOCOOMsS, Mpe3eHTallu-

394087, Boponexxckas 00J1acTh, T.
Boponex, yn. Tumupszesa, 13

394087, Boponexckas 0051acTh, T.
Boponex, yn. Tumupszena, 13



https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/
http://library.vsau.ru/
http://www.aris.ru/
http://vsegost.com/
http://rushoz.ru/selhoztehnika/
http://techserver.ru/
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HaumeHnoBanue moMmenieHuil 715t IpOBEAEHUS BCEX BUIOB
y4eOHOH JSSITEIbHOCTH, ITPETYCMOTPEHHON y4eOHBIM ILIIaHOM,
B TOM YHCJIC TIOMEIICHUS JIJI1 CAMOCTOSTeIILHOU PabOThI, €
yKa3aHUEM MEPEUHs] OCHOBHOTO 000py/10BaHUs, yIeOHO-
HATJISHBIX TTOCOOMH U UCIIOJIb3YEMOTro MPOrpaMMHOT0 o0ec-
IIeYCHUusA

Anpec (MECTOIOIOKEHHE) TTOMeEIIIe-
HUI JIJIS IPOBEICHUS BCEX BUIOB
y4e0HOM e TeTbHOCTH, TIPETY-
CMOTpPEHHON y4eOHBIM IJIaHOM (B
clly4dae peanu3alui o0pa3oBaTeb-
HOI TTPOrpaMMBbl B ceTeBOM hopme
JOTIOTHUTENBHO YKA3hIBACTCS
HaUMEHOBaHME OpraHu3aliy, ¢ KO-
TOPOI 3aKJII0UEH JI0TOBOP)

OHHOE 000pyJIOBaHHUE, MCIIOJIB3YEMOE MpOrpaMMHOE obecre-
yenne MS Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Samexc Bbpaysep/ Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice, AST Test

YueOHast ayTuTOpus IS TIPOBEICHUS 3aHATHIA JICKIIMOHH O-
ro TUIA: KOMIUIEKT y4yeOHOH MeOenu, JNeMOHCTPAallMOHHOE
o0opyZoBaHUE U Y4eOHO-HATJISAHBIE MOCOOUsS, Mpe3eHTaIU-
OHHOE 00O0pyIOBaHHE, UCIOIb3yeMOe MPOrpaMMHOE obOecre-
yeane MS Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Sumekc bpayszep/ Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice, AST Test

JlabopaTopus, yueOHasi ayAuTOpHUs IJIis TPOBEICHUS 3aHs-
THI CEMUHAPCKOTO TUTIA, YIeOHas ayJAUTOPHUS JIJIS TPYIIIOBBIX
Y MHAUBHUAYAIBHBIX KOHCYIbTAllMi, yueOHas ayauTOpHS IS
TEKyIIEr0 KOHTPOJS M TMPOMEKYTOUHOM aTTecTaluu: KOM-
IUIEKT y4eOHOI MeOenu, IeMOHCTPAIMOHHOE 000pYI0BaHHE U
y4eOHO-HATJISIHBIE TTOCOOMS, JIabopaTOpHOE O0OpYyIOBaHHE
Case - study: uccrnenoBaHue 3IEKTPOCTATHUECKOrO MOJS Me-
TOZIOM 30H/Ia, OTIPE/ICTICHNE OTHOCUTEIBHON JHAICKTPHY €CKOU
MPOHUIIAEMOCTH TBEPAOTO AMAICKTPUKA, MPEACICHHE 3JICK-
TPUYECKOTO  COMPOTUBIICHHUS METAUIMYECKHX IPOBOJHU-
KOB,ONPEIeNeHNE yIeTbHOT0 3apsa/a dJEeKTPOHA, U3ydEHHE pe-
30HAHCA IEKTPOMATHUTHBIX KOJICOAHHIA

YueOHasi ayauTOpUs AJi NMPOBENCHUS 3aHSATHUH CeMUHap-
CKOro TUNa, yueOHas ayIuTOpusi AJs IPYNIOBBIX U MHIUBU-
NyaJdbHBIX KOHCYNbTAlluH, yueOHas ayIuTOpuUs AJis TEKYIIEro
KOHTPOJISI M TIPOMEKYTOYHOW aTTECTAI[UU: KOMIUIEKT Y4eOHOM
Mebenu, JEeMOHCTpAallMOHHOE O00OpyAoBaHWEe ©  Yy4eOHO-
HarJsITHBIE TTOCOOUS

[Tomemienne Ayt XpaHeHUs U TPOPUIAKTHUECKOro 00cmy-
KHUBaHUS ydeOHOro oOopyaoBaHMs: MeOenb A XpaHeHUs U
o0CIy)KHBaHUsI y4eOHOTO 00OpYyIOBaHHUS, CIICIIHATU3UPOBAH-
HOE 000pyIOBaHUE JII PEMOHTA KOMITBIOTEPOB

[Tomemenne s XpaHeHHUs U MPOGUIAKTUYECKOT0 00CTy-
KHUBaHUS Yy4eOHOro oOOpyIOBaHUS: KOMIUIEKT MeOesn, KoM-
MBIOTEPHAST TEXHUKA C BO3MOXKHOCTHIO TMOJKIIOUEHUSI K CETH
"NuTepHer" m obecrneuyeHueM [I0CTyna B JJIEKTPOHHYIO HH-
(dhopMaImoHHO-00pa30BaTEIbHYIO CpENy, UCIOIb3yeMoe Mpo-
rpammuoe obecrieuenne MS Windows, Office MS Windows,
DrWeb ES, 7-Zip, MediaPlayer Classic, SIugexc Bpaysep/
Mozilla Firefox / Internet Explorer, ALT Linux, LibreOffice,
AST Test, meOenb 1151 XpaHEHUs U 00CIIy’)KUBAaHUs y4eOHOTro

394087, Boponexxckas 00J1acTh, T.
Boponex, yi1. MuuypuHna, 1

394087, Boponexxckas 00JacTh, T.
Boponex, yn. MuuypuHa, 1, a.244

394087, Boponexxckas 00J1acTh, T.
Boponex, yn. Muuypuna, 1

394087, BopoHexckas 00J1acTh, T.
Boponex, yn. Muuypuna, 1, a.117,
118

394087, Boponexxckas 00JacTh, T.
Boponex, yi. Tumnpszesa, 13,
a.317
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HaumeHnoBanue moMmenieHuil 715t IpOBEAEHUS BCEX BUIOB
y4eOHOH JSSITEIbHOCTH, ITPETYCMOTPEHHON y4eOHBIM ILIIaHOM,
B TOM YHCJIC TIOMEIICHUS JIJI1 CAMOCTOSTeIILHOU PabOThI, €
yKa3aHUEM MEPEUHs] OCHOBHOTO 000py/10BaHUs, yIeOHO-
HATJISHBIX TTOCOOMH U UCIIOJIb3YEMOTro MPOrpaMMHOT0 o0ec-
IIeYCHUusA

Anpec (MECTOIOIOKEHHE) TTOMeEIIIe-
HUI JIJIS IPOBEICHUS BCEX BUIOB
y4e0HOM e TeTbHOCTH, TIPETY-
CMOTpPEHHON y4eOHBIM IJIaHOM (B
clly4dae peanu3alui o0pa3oBaTeb-
HOI TTPOrpaMMBbl B ceTeBOM hopme
JOTIOTHUTENBHO YKA3hIBACTCS
HaUMEHOBaHME OpraHu3aliy, ¢ KO-
TOPOI 3aKJII0UEH JI0TOBOP)

000pyHOBaHUs, IEMOHCTPALMOHHOE 000PYIOBAaHUE U y4eOHO-
HaTJISITHBIC TIOCOOUS

[Tomemnienre Al CaMOCTOATENIbHON paOOTHI: KOMILIEKT
yueOHOW MeOenH, KOMIBIOTEpHAas: TEXHUKAa C BO3MOYKHOCTBIO
noJKItoYeHus Kk cetn "VMHTepHeT" M obecneueHuem a0CTymna
B 3JIEKTPOHHYIO MH(OPMalMOHHO-00pa30BaTENbHYIO Cpeny,
UCIIONIb3yeMoe mporpamMmHoe obecriedenue MS  Windows,
Office MS Windows, DrWeb ES, 7-Zip, MediaPlayer Classic,
Annexc bpayszep/ Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice, AST Test

[Tomemienre a1 CaMOCTOATEIbHON pPaOOThI: KOMILIEKT
y4eOHON Mebelr, KOMIBIOTEpHAss TEXHUKA C BO3MOXKHOCTBIO
nojkitoYeHus Kk cetu "MHTepHeT" M oOecrieueHneM J10CTyma B
ANIEKTPOHHYIO MH(OpPMaIMOHHO-00pa30BaTeIbHYIO Cpeay, Mc-
nonp3yemoe nporpammuoe ooecrnedenue MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, SIH-
nekc bpaysep/ Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice, AST Test

[Tomemnienre Al CaMOCTOATEIbHON paOOTHI: KOMILIEKT
yuyeOHON MeOenH, KOMIBIOTEpHAsi TEXHUKA C BO3MOXKHOCTHIO
nofkmouyeHus k cet "MHTEepHeT" M 0o0ecneyeHrneM JOCTyma B
AEKTPOHHYI0 MH(OpPMaILMOHHO-00pa30BaTENbHYIO CPENy, UC-
nojb3yemMoe nporpammuoe odoecreuenne MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer Classic, SIH-
nexkc bpaysep/ Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice, AST Test

394087, Boponexxckas 00J1acTh, T.
Boponex, yn. Tumupszesa, 13,
a.219 (¢ 16 10 20 u.)

394087, Boponexxckas 00JacTh, T.
Boponex, yn. Tumupszesa, 13,
a.321 (c 16 10 20 u.)

394087, Boponexxckas 00J1acTh, T.
Boponex, yi. MuuypuHna, 1, a.232a

7.2. IlporpammHoe o0ecnievyenmne

7.2.1. [IporpammHoe oGecrieyeHne 001IEero HA3HAYEHUsI

Ne HazBanue Pa3memienne

1 |Onepanuonnbie cucreMsl MS Windows / Linux ITK B nokansHO# cetu BIAY

2 |TlakersiopucHbixnpuioxenuii Office MS Windows / OpenOffice 1K B nokamnsHo# cetn BT AY

3 [Mporpammer a1 ipocMotpa ¢aitnoB Adobe Reader / DjVu K 5 noxamsioi cern BLAY
Reader

4 | Bpaysepst Google Chrome / Mozilla Firefox / Internet Explorer K B nokamnsHoi cetn BT AY
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5 | AntuBupychas nporpamma Drweb ES IIK B nokaneHol cetu B'AY
6 |IIporpamma-apxuBarop 7-Zip IIK B nokansHoOM cetu BITAY
7 |MynbsrumMenuna npourpsiBarens MediaPlayer Classic IIK B nokanpHOM cetu B'AY
8 |Ilmatdopma onnaliH-o0yueHus elLearning server 1K B nokamsHOM cetn BTAY
9 |Cucrema kommbtotepHoro tecrupoanust AST Test IIK B nokansHOM cetu BITAY

7.2.2. Cienuajn3npoBaHHOE NIPOrpaMMHOe obecreyeHne

Ne HazBanue Pa3zmemnienue

Be6-opuentupoBanHoe oducHOe MporpaMmmHoe odecrede-

https: ) le.com
ure Google Docs ps://docs.google.co

Bekrtopusblii rpapuueckuit penakrop InkScape (amprepHa-

IIK 7 BTAY
tuBa CorelDraw) (free) B JIOKQJIbHOU CETH

Busyansubiii Il gns MojgenupoBaHusi TMHAMUYECKUX CH-
L IIK B nokansHOI cetu B'AY
creM VisSim

['paduueckuii penaktop Gimp [IK B nokanbHol cetu BI'AY
Mogyie petienust onTUMHU3aMOHHbIX 3a1a4 Open Solver [MK ayn. 116, 120 (K1)
[TakeT cratuctuueckoir 00pabOTKM TaHHBIX Statistica [1K ayn.122a (K1)

I[IIII pns pewmeHus 3aad4 TEXHUYECKUX BBIYMCICHHI

i 1K 7 BrA
Matlab 6.1/SciLab B JIOKAJIbHOH CETH v

Cucrema tpexmepHoro Mmoaenuposanus Kompas 3D [IK B nokanbHol cetn BTAY

8. MexaucuunjinHapHblie CBSI3H

(Heobxo0umo yxazams OUCyuniuHbl, 3HAHUSL KOMOPLIX HE0OX00UMbL 0151 U3YHEeHUSt OAHHOU OUCYUNTUHDL,
U Kageopwl, 304 KOMOPLIMU OHU 3AKPENTEHDL).

JlucimmimHa, ¢ KoTopoi HeOOXOTUMO Kadenpa, Ha koTopoli nperogaercs ®UO 3aBenyrorero Ka-
COIJIacOBaHUE JUCLIMIUIMHA dbenpoit
Maremarurka Kadenpa maremariku u Gpuznku [Hanxwit B.IL

TeopeTnueckas MEXaHHUKa Kadenpa maremariku u Gpuznku [Manxwit B.I1L




CrpaHuuya 42 us 42

puioxenne 1

JIMCT nepuoanvecKux NpoBepoK padoyei NporpaMmbl
n l/[H(l)OpMaII]/IH 0 BHCECCHHBIX UBMCHCHUAX

JlomkHOCTHOE JTHTTO,
MPOBOIMBIIIEE TIPO-

[TorpedHOCTH

B KOPPEKTUPOBKE

Wupopmarus o BHECEHHBIX

Bepky: ®.J.0., Hata yKa3aHHEM COOTBET- H3MEH CHITSIX
JTOJDKHOCTD CTBYIOIUX pa3aciioB
paboueii mporpamMmsl
IManxwuit B.I1., Her
3aB. Kaeapoit maTe- 20.05.2020 Pa6ouas nporpamma e
MaTUKH U (PU3UKH A aKTyaJIu3upoBaHa
i 2020-2021
y4e0HOro roja
Manxwuii B.IT., Her
3aB. kadenpoii marte- 08.06.2021 PaGouas mporpamma er
MAaTUKH U (PU3UKH e aKTyaJIM3UpPOBaHA
st 2021-2022
y4eOHOro roja
[Haukuit B.IT., Ha
3aB. Kadenpoi mare- 15.06.2022 Pabouas mporpamma CKOppEKTHPOBAHBI:
MaTHKH U GU3NKu R aKTyaJn3npoBaHa n. 7, tabn. 7.1, Tabn. 7.2.1
st 2022-2023
y4eOHOro roja
Her
Mumkunaa JILA.,
> - Pabouas mporpamma
3ABCAYIOUNTE KAQEA- | 19 06 pgpg | ) 00 PP ]
poii MaTeMaTUKH U yaﬂmﬂpzoggza
¢u3nKu s 2023-
yuebHoro roja
Her
umkuga JILA.,
3aBemyrommii Kade- 17.06.2024 Pabouas nporpamma ]

POl MaTeMaTUKH U
¢bu3nku

aKTyaJIM3UpPOBaHA
i 2024-2025
y4eOHOro roja
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