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Pa6ogas mporpaMma JUCHHETUTHEB «DH3UKa» COCTABIEHA B COOTBETCTBHU C TPeGOBaHHAMH
®enepanrbHOrO rOCyJapCTBEHHOr0 06Pa30BATENLHOr0 CTaHAapTa Bricuiero obpaszosanus (PI'OC BO),
yrBepkaenHoro Ipukasom Munucrepcrsa obpasoBanus u Hayku Poccuiickoit @enepammu Ne 699 ot
26.07.2017 r. PaGogas mporpamMma IpefHa3sHadeHa U MOATOTOBKM OakamaBpa IO HaIPaBIECHUIO
35.03.04 Arponomus, HaIIpaBICHHOCTs — Arpodu3Hec.

Hacrosmas pa6odas mporpaMma AMCHHMIUIAHEI COCTABIEHA B paMKax OCHOBHOM IpodeccHo-
HanpHOU oOpaszoBarensHOM mporpammsel (OITOIT) u yauTsIBaeT 0cOOSHHOCTH 00y4YeHMs NPH HHKIIO-
3UBHOM 00pa30BaHUM JIUI] C OTPAHUICHHBIMU BO3MOXXHOCTSIMHU 3710poBbs (OB3) 1 mHBAIUIOB.

CocraButens — crapmmii npenogasarens C. C. benoycosa

Pabouas nmporpamMma TUCHUILTAHEEI 00CYXIeHA
Ha 3acelaHuu Kadeapsl arpOTEXHOJIOTHH U S9KOJIOTHH

«14» _anpemsa 2021 r. (mpotoxom Ne 8).

3aB. Kaenpoit arpoTEXHOIOTUI U SKOJIOTHH
KaHIUAAT TEXHUYECKUX HayK, JOIEHT O. C. BbarpaeBa

Pabouas mporpamMMa IUCHUIUTMHBI OJ00peHa ydeOHO-MeTOmuuecKoi Komuccueidl MHcTHTyTa
arpo3KOJIOTHH

«19y» anpens 2021 r. (mporoxon Ne 3).
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11.

COJEPXAHME

[Tnanupyembie pe3ynbTaThl 0OYYSHHUS MO TUCIMIUIMHE, COOTHECCHHBIC C TIJIaHU-
pyeMbImMu pe3ynbratamMu ocBoeHus OITOIT

1.1. Ienp u 3aga4n IUCIUATLIMHBI

1.2.  KomneTreHIUU U UHIUKATOPHI UX TOCTUKEHUN

Mecto aucuumiaunsel B ctpykrype OITOIT
O0beM TUCIUIUITMHBI U BUJIBI Y4eOHOU pabOThI
3.1.  Pacmpenenenue oobemMa TUCHMIUIMHBI 10 BUJaM Y4eOHOH paboThI

3.2.  Pacmpeznenenue yaueOHOTO BpEeMEHH I10 pa3einaM U TeMam

CtpykTypa U coliepkaHre AUCIUILTUHBI, BKIIOYAIOIIEe MPAKTUIECKYIO MTOATO-
TOBKY

4.1. CopepkaHu€ JUCUUTLITUHBI

4.2. CopepxaHue JEKIUH

4.3. CopnepxaHue 1abOpaTOPHBIX 3aHATUI

4.4. CopepxaHue NPaKTUYECKUX 3aHATHI

4.5. Bunsl u cofepkaHue caMOCTOSTEIbHON pabOThl 00yJaroIUXCs
VYyebHo-MeToANIEeCKOE 00eCTIEeYCHIE CaMOCTOATEIILHON Pab0Thl 00yUJaIOIIUX CS
0 TUCIUTUINHE

@DOHJ OLIEHOYHBIX CPEJCTB 7Sl MPOBEACHUSI IPOMEKYTOUHON aTTecTaluu 00y-
YAFOIIUXCS IO TUCIUILTAHE

OcHoBHasl U JOTIOJNIHUTEIbHAS yueOHas IuTeparypa, HeoOXoauMas AJisi OCBOECHUS
JTUCIUTUTAHBI

Pecypchl nHpOpMaMOHHO-TEIEKOMMYHUKAMOHHON ceT «HTepHeT», HeoO-
XOJUMBIE 1JI1 OCBOCHUS JUCIUILTUHBI

MeTtoaudeckue yka3aHus ISl 00y4YarouXCs 0 OCBOCHUIO TUCITUTUTHHBI
NudopmaninoHHble TEXHOJIOTUH, UCTIOIb3yEeMbIE TP OCYIIECTBIEHUU 00pa3oBa-
TEIHHOTO TMpoliecca MO AUCIUILTUHE, BKIIIOYAs MepeueHb IPOrpaMMHOTo obecrie-
YeHUs] U UHOOPMALIMOHHBIX CTIPABOYHBIX CUCTEM

MartepuanpHO-TeXHUUYECKas 6a3a, HeOOXoaUMast I OCYIIeCTBIIEHUsT 00pa3oBa-
TEJIBHOTO IMpoLiecca MO AUCIUILITNHE

[Tpunoxxenne Nel. @oHJ OLIEHOUHBIX CPEJCTB.
Jluct peructpanim u3MEHEHMI
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1. IInanupyemble pe3yabTaThbl 00y4eHHs MO JUCIHUIINHE,
COOTHECEHHbIE C IVIAHMPYeMbIMHU pe3yjbTaTaMu ocBoeHuss OIIOIT

1.1. Heap 1 3a1a4n TUCHUTLIHHBI

bakanasp mo HanpaieHuto moaroToBku 35.03.04 ArpoHOMES TOJDKEH OBITH TOJTOTOBJIEH K pe-
IICHUIO 3aa4 HpO(i)GCCI/IOHa.HBHOI\/'I ACATCIIbHOCTH CJICOAYIOIINUX THUIIOB: MPOU3BOACTBCHHO-
TEXHOJIOTMYECKOM, KAK OCHOBHOM M OpTraHU3allMOHHO-YIPaBICHYECKOM.

Heab AucUMNIMHBI — CHOPMHUPOBATH Y CTYACHTOB CHCTEMY (DyHIaMEHTaIbHBIX 3HAHUN 110 (U-
3WKe, HEOOXOIUMBIX JIJIsl TTOCIIEAYIONIEH MOArOTOBKHM OaKajgaBpa, CHoCOOHOTO K 3 ()EKTUBHOMY pelile-
HUIO PAKTUYECKUX 33/1a4 CEJIHCKOXO035ICTBEHHOI'O MPOU3BOJICTBA, a TAKXKE CIIOCOOCTBYIOIIUX J1ailb-
HellemMy pa3BUTHIO TUYHOCTH.

3agaum JUCHMIJIMHBL:

— U3y4YUTh OCHOBHbIE (DU3MUECKUE SIBICHUS, OBIAJETh (YHIAMEHTAIBHBIMU MOHATUSMH, 3aKO-
HaMH U TEOPUAMH KIIACCUYECKON U COBPEeMEHHOW (DU3UKH;

— cpopMHpOBaTh OCHOBBI HAYYHOTO MUPOBO33PEHHS U COBPEMEHHOT'O (PU3MUECKOTO MBIIUIEHUS;
O3HAKOMUTBCS C HAYYHOM anmaparypor U MeToJamMu (pU3NYEeCKOTO UCCIeI0BaHUs, IPHOOPECTH HABBI-
KU IIPOBEIEHUS (PU3HMUECKOro HIKCIIEPUMEHTA;

— HAYYMTHCS BBIICATH (PU3UUECKOE COAEp)KaHUE B MPO(ecCHOHANBHBIX 3afadax Oyaymiei aes-
TEJIbHOCTH;

— OBJIAJICTh METOJJAMHU PELICHUS MPO(PECCHOHATBHBIX 3a/1a4.

1.2. KomneTeHIIMN U MHAUKATOPBI T0CTUKEHH I
OIIK-1. Criocob6eH pemiaTh TUMIOBBIC 3a7a9u MPOGECCHOHATHHOM IeATeTHOCTH HAa OCHOBE 3HAHUH
OCHOBHBIX 3dKOHOB MAaTCMAaTUUCCKUX U €CCTCCTBCHHBIX HAYK C IPUMCHCHUCM I/IH(bOpMaI_[I/IOHHO—
KOMMYHHMKAIIMOHHBIX TEXHOJIOTHA

Kox u naumenoBanue Dopmupyemsie 3VH
WHIUKATOpa T0CTH-
KEHUI KOMIICTCHITUN 3HaHUA YMCHUA HaBbIKH
U-1 onk-1 Ucmons- | OOy4arommiicss  pomwked | OOyuatomuiics — noa- | O0yJaromuics J0JDKeH
3yeT OCHOBHBIC 3aKO- | 3HaTh:0CHOBHBIC (hH3HUE- | KEH BIIAJICTh: HaBBIKAMH
HBI €CTECTBEHHOHA- CKHE€ 3aKOHBI, SIBICHUS U | YMETh:HCIOJIb30BaTh MPUMEHEHUSI  COOTBET-
YUHBIX JUCITUTLIAH MPOLIECChl, HAa KOTOPBIX | OCHOBHBIE (U3UYECKUE | CTBYIOIIETO buzuko-
JUISI peIIEHUsT CTaH- | OCHOBAHBI MIPUHIIMIIBI | 3aKOHBI U TIOHSTHS ISl | MATEMATHYECKOTO  arl-
JApTHBIX 3aJa4 B JIEUCTBHUS OOBEKTOB TPO- | pelieHus Tpodeccuo- | mapara, METOI0B aHAJH-
obyactu arpoHOMUN | (pecCHOHATbHON Jesi- | HaJTbHBIX  3aJad - [ 3a WU MOJCIHPOBAHMUSI,
C IPUMEHEHUEM MH- | TenbHOCTH M KoTopele | (51.0.32-V.1) TEOPETUYECKOr0 U 3KC-
dbopMaroHHO- WCTIONB3YIOTCA IJIsL  pe- MEPUMEHTAILHOTO  HC-
KOMMYHHKAITUOHHBIX | IICHUS] TPOPECCHOHATh- CJIEIOBaHUS TIPU pelle-
TEXHOJIOTHUI HbIX 3agad - (b1.0.32 - HUM  TpodhecCHoHab-
3.1) HbIX 3amad - (b1.0.32-
H.1)

Ta.

2. MecTto aucuumjinnbl B crpykrype OITIOIT
Jucuummna «®du3nka» OTHOCUTCS OTHOCUTCS K 00s13aTeNIbHON YacTH MpOrpaMMbl OakajgaBpua-

3. O0béM AUCHUNJIMHBI U BHABI Y4eOHOI padoThl




O0BeM IHMCUMIUIMHEBI cocTaBigeT 3 3adeTHBIX enuuuinl (3ET), 108 akagemuueckux yaca (na-
jee yacoB). JlMcUUIIIMHA U3ydaeTcs:
— ouHas (popma 0OydeHHs BO 2 ceMecTpe;
—3a04Has (opma 00ydeHus Ha 2 Kypce.

3.1. Pacnpenesnenne o0beMa JMCUMIIMHBI IO BUAAM Y4eOHOI padoThI

KonuuecTBo 1yacos
Bun yuebHoM paboThI ouHas popma 3a04Has popma
o0y4YeHHS o0y4YeHHS
KonrakTHasi pabora (Bcero), 48 16
B TOM 4HCJIe MPAKTHYeCKas MOJIT0TOBKA
Jlexmuu (JI) 16 8
JlaGopatopusble 3anartus (JI3) 16 8
[Ipaktrueckue 3ansarus (113) 16
CamocrosiTesibHas padora ooyuawuuxcsi (CP) 60 88
KonTpoJs - 4
Hroro 108 108
3.2. PacnpenesieHue yueOHOIro BpeMeHH IO pa3jejiaM U TeMaM
Ounast popma 00yueHUS
Beero | B TOM 4HCIIE
No KOHTaKTHas paboTta e =
TEMEL HanmenoBanmne pasaciia U TEMbI Sac CP g 84
' JI JI3 113 =
Pa3nen 1.Mexanuka
1.1 Beenenune 6 2 4 X
KunemaTtuka maTepuanbHON TOY-
1.2 P 8 2 2 4 X
KH
MHAMUKa MaTepUaIbHONU TOUKH
1.3 | A P 12 2 2 4 4 x
1 TBEPIIOTO Tea
Mexannyeckue KojiebaHus u
1.4 12 2 4 2 4 X
BOJTHBI
Paznen 2. MonekynsapHas ¢pu3uka u TEpMOJUHAMHUKA
Mouiex -K K
71 OJICKYJISIPHO-KMHETHYECKast 4 ) 4 X
Teopus UJeabHOTO raza
2.2 | M3omporiecchl B razax 4 4 X
2.3 OCHOBBI TEPMOJIMHAMUKHU 8 2 2 4 X
Pasznen 3. DnexTpoauHamuka
3.1 DJIEKTPOCTaTUKA 8 2 2 4 X
3.2 | IlocTostHHBIN JIEKTPUYECKUI TOK 6 2 4 X
3.3 | MarauTHOE 1oJIe ¥ TOK 8 2 2 4 X
3.4 DNeKTpOMaruuTHast MHIYKIUS 4 4 X
DNeKTPOMarHUTHEIE KOJICOaHUS U
35 3 4 4 X
BOJIHBI

Pa3nen 4. Ontuka




4.1 | 'eomerpuyeckas ONTHUKA 3 2 1 X
4.2 | BonHoBas onrTuka 9 2 2 1 4 X
4.3 | KBaHTOBas ontuka 4 4 X
Paznen 5. Atomnas ¢usuka
5.1 | AtomHas u sipepHas pusnka 8 2 2 4 X
KoHTposb X X X X X X
O0mas TpyAI0eMKOCTh 108 16 16 16 60 X
3aounast popma oOydeHUs
Bcero B TOM 4YHCJIE "
Ne HanmenoBanmne pasaciia U TEMbI KOHTAKTHAA pa60Ta g g
TEeMBbI yac. CP Z 2
JI JI3 113 =
Paznen 1.Mexanuka
1.1 Beenenue 7 2 5 X
12 Kunemarnka MatepuanbHOM TOU- 5 ) 5 X
KH
13 ILHH.E}MHKa MaTepUaJIbHOU TOYKU 7 > 5 .
U TBEPJIOTO Tema
Mexanunueckue KoneOaHus u
1.4 7 2 5 X
BOJIHBI
Paznen 2. MonekynspHas pu3uKa U TEPMOAMHAMUKA
71 MonekynsipHO-KHHETHYECKast 5 i 5 «
' TEOpHs UACAIBHOIO rasza
2.2 | M3omporeccsl B ra3ax 5 5 X
2.3 OCHOBBI TEPMOJIMHAMUKHU 7 2 5 X
Pasznen 3. DnexTpoauHamMuka
3.1 DJIEKTPOCTaTUKA 7 2 5 X
3.2 | [loCTOAHHBIN NEKTPUUECKUN TOK 5 5 X
3.3 | MarHuTtHOe 1oJie ¥ TOK 5 5 X
34 DJIEKTPOMArHuTHAsI MHIYKIUS 5 5 X
DNeKTPOMarHUTHEIE KOJICOaHUS U
3.5 P 5 5 X
BOJIHBI
Paznen 4. Ontuka
4.1 | 'eomeTpuueckas onTuKa 9 9 X
4.2 | BonHoBas onrTHuka 7 2 5 X
4.3 | KBanToBas onrtuka 5 5 X
Paznen 5. AtomHas gusuka
5.1 | AToMHas u saepHas pu3NKa 11 2 9 X
KonTposb 4 X X X X 4
O611ast TPyA0EMKOCTh 108 8 8 88 4

4. CTpyKTYypa M coep:KaHue JMCUMILJIMHbI, BKIYAKIIee NPAKTHYECKYI0 TOATOTOBKY

[IpakTrueckast MOATOTOBKA MPHU peaTU3alMK yYeOHBIX MPEAMETOB, KYPCOB, TUCIUIUIMH (MOTY-
Tieit) opraHu3yeTcs MyTeM MPOBEICHUs TPAKTUIECKHUX 3aHATUH, MPAKTUKYMOB, TAOOPATOPHBIX pabOT 1
WHBIX aHAJIOTUYHBIX BUJIOB YYCOHOH NEATEIHLHOCTH, MPEAYCMAaTPUBAIOIINX YYaCTHE OOYyJarONIUXCs B
BBITIOTHEHUH OTJICIBHBIX IJIEMEHTOB PalbOT, CBSA3aHHBIX C Oynyiiei mpodeccnoHalbHON JesTeNbHO-
CTBIO.



HpaKTI/I‘ICCKaSI IIOATOTOBKAa MOXKECT BKJIFOYAThH B C€651 OTACJIBbHBIC 3aHATHUSA JICKIITMOHHOI'O THIIA,
KOTOpPBIC TIPEAYCMaTPUBAIOT Mepeaady yueOHoH nHpopMauy 00yJaromuMcst, HeOOXOIUMOM sl TI0-
CJICAYIOIIETO BBINMOJIHEHHs paboT, CBA3aHHBIX ¢ Oyayiei mpodeccuoHanbHOM AesITeTbHOCTBIO.

PexomenayeMbrii 00beM MPaKTUUECKOW MOATOTOBKU (B MPOIIEHTaX OT KOJWYECTBA YacOB KOH-
TaKTHOU pa0OThI) I MUCIUILINH, PEATH3YIOIINX:

- yauBepcanbhbie komrereHunu (YK) ot 5 1o 15%;
- obmenpodeccuonansubie komrereHuu (OIIK) ot 15 mo 50 %;
- npoeccuonansubie KomnereHuuu (I1K) ot 20 o 80%.

4.1. ConepxaHue TMCUMILIAHBI

Pa3nes 1. Mexanuka

Kunemaruka. KunemaTtuka nBH>XKeHUSI MaTEpUaIbHOM TOYKHM B IpocTpaHcTBe. CrucTema oTcyeTa
u cucreMa koopauHar. Pagmyc-Bexrop. Pasmoxkenue panmyca-BeKTOpa IO €AMHUYHBIM opTaMm. Ero
Moayib. Tpaektopus. Bekrop nepememienus. Cpeansiss ckopocTb. MrHoBeHHasi CKOpocTh. [Ipoekiuu
BEKTOpa CKOPOCTH Ha KOOpJAMHATHBIE OCH. Pa3inokeHHe BEKTOpa CKOPOCTH MO €JUHUYHBIM OpTaM.
Mopaynpe BEKTOpa CKOPOCTH U €T0 CBA3b ¢ NPoeKUUsAMU. [1yTh Kak onpeneneHHplii HHTErpal OT MOAYJIS
BEKTOpa CKOPOCTH.

PaBHOMepHOE NBH)KEHHE. 3aBUCUMOCTh KOOPIWHATHI OT BPEMEHH IIPH PABHOMEPHOM JIBH)KEHUH.
PaBHOyCcKOpeHHOE ABM)KEHHME. 3aBUCUMOCTh KOOPJAMHATHI U CKOPOCTH OT BPEMEHHU IPU PaBHOYCKO-
PEHHOM JBUKEHUMU.

Bekrop yckopeHus u ero Moayib. Pa3iioxkeHue BEKTopa yCKOPEHHS 110 €AMHUYHBIM opTaMm. Llen-
TPOCTPEMUTEIBLHOE U KacaTeabHoe ycKopeHus. LleHTp u paanyc KpuBH3HBI TpaekTopuu. BeiBoa ¢op-
MyJI AJ11 HEHTPOCTPEMUTENBHOIO U KacaTEIbHOTO YCKOPEHUH.

KunemaTtuka IBUXEHUSI MAaTEpUATIBHON TOYKHU MO OKPYXHOCTH. YT0JI 1oBopoTa. CpeaHss yrio-
Basl CKOPOCTb. MIHOBEHHAasl yIJIOBas CKOPOCTb. YIJIOBOE YCKOpeHHE. PaBHOMEpHOE NBHKEHHE I10
OKPY’KHOCTH. 3aBUCHUMOCTbH yIJIa OT BPEMEHHU MPU PaBHOMEPHOM JBHkeHUH. [lepuon obpamienus Tou-
KM 110 OKPY>KHOCTH M €T0 CBSI3b C YIJIOBOM CKOPOCTBI0. PABHOYCKOPEHHOE IBUIKEHHUE 110 OKPY>KHOCTH.
3aBUCHUMOCTD YIJIa U YTJIOBOM CKOPOCTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBHKEHHUU. BekTop yrio-
BOW CKOPOCTH.

JAnnamuka maTtepuaibHOil TOYKH. 3akoHbl HeroTona. Bropoit 3akoH Herorona. Hauanbhbie
ycioBus. Mnynbsec. MoMeHT uMnyibsca. 3aKOH U3MEHEHUSI MOMEHTAa UMITYJIbCa ¢ TEUEHUEM BPEMEHH.
MomeHT cuibl. [leuo cumbl. 3aK0H COXpaHEHUs MOMEHTAa UMITYJIbCa MaTEPUATIbHON TOYKH.

Pabora mocrosiHHON cuibl. Pabora kak kpuBosiMHEHHBIN uHTerpan. Kuneruueckass sHeprus.
CBs13b npupaIieHus KWHHETHYECKOU SHEPTHH ¢ pad0TOMN CHiIbl. MOIIHOCTS.

[Tonnas Mexanuueckast SHEPrUsl. 3aKOH U3MEHEHUS MTOJTHOW MEXaHUYECKOW YHEPTUU C TEUEHHEM
BpEMEHU. 3aKOH COXPaHEHHMS MOJHOW MEXaHUYECKOW SHEPTUH.

JAuHaMuKa TBepaoro rena. BpamieHue TBepAOro Teiaa BOKPYT HEIOABUKHOM OocM. MOMEHT UM-
IyJibca TBEPAOro Tena. MoMeHT uHepuuu. OCHOBHOE ypaBHEHHUE BpalaTEIbHOTO ABUKEHUA. MOMEH-
Thl UHEpLMH NpocThIX Tenl. Teopema Lltelinepa. Ctatuka. Y cioBus paBHOBECHS TBEPAOIO TeEA.

Koaebanus. [lepuonnueckue konedbanus. Yacrora. [lepuoa. 'apmonuveckue xosnebanus. Am-
wmrtynaa u ¢gasa. Auddepenunanbnoe ypaBHeHHE rapMOHMUYECKUX Konebanuil. OnpeneneHne aMIuim-
TyABl 1 HAYaJIbHOU (pa3bl KoyieO0aHU U3 HAYaJIbHBIX YCIIOBH.

[pyxunneiii MasTHUK. Cuna ynpyroctu. 3akoH ['yka. DHeprus 1epopMHUPOBAHHON MPYKHUHBI.
YpaBHeHHE NBIKCHUS TIPYKUHHOTO MasTHUKA. YacToTa KoeOaHui MPY)KMHHOTO MasTHUKA. DHEPTHUs
MPYKUHHOTO MAasTHUKA. 3aKOH COXpaHEHHUs 3Hepruu. dusnueckuil U MaTEMaTUUECKUN MAsTHHUKH.
YpaBHEHUE IBUKEHUS.

Ob6opotHblii MasTHUK. [IpuBenennas nnuHa usnyeckoro mastHuka. Llentp kauanus. M3mepe-
HUE YCKOPEHHsI CBOOOTHOTO MaeHUSI.

CrnennanbHasi Teopusi OTHOCHTeIbHOCTH. IIpuHuMn oTtHOocurensHOCTH. IIpuHIMI TOCTOSH-
CTBa ckopocTH cBeTa. [IpocTpancTBo-BpemMsi MuHKOBCKOTO. MupoBasi JIMHUS YacTUllbl. CBETOBOM KO-
uyc. IIpeoOpaszoBanus Jlopernma. BeiBon npeodpaszoBanuii Jlopenna. MatepBan. CoOCTBEeHHOE BpeMmsl.
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OTHOCHTENBHOCTh BpPEMEHU. Bpemsi Ku3HM pacnajarouieiicss snemeHTapHod dvactuubl. [lapanokc
oym3HenoB. [IpeoOpa3zoBaHust CKOpOCTEH.

Pa3nen 2. Moaekyasipaasi pu3uKka 1 TepMOIUHAMUKA

Kunernyeckasi Teopusi pABHOBECHOI0 H1eaJbHOr0 raza. Konuenrpamus Mosekyin. OyHKIus
pacrpenieieHusl MOJIEKYJI B TPOCTPAHCTBE U MO cKopocTaM. Cpennue ckopoctu. [laBnenue raza. [Ipu-
ONMMKEHHOE BBIPAXKEHUE JIJISi CPETHETO YHCIA yIapOB MOJIEKY O CTeHKY. CBSI3b IaBICHUS CO CPEIHUM
3HAa4YEHHEM KBaJIpaTa CKOPOCTH MOJIeKyJbl. OCHOBHOE ypaBHEHHE KHHETHYECKOW Teopuu rasza Pacnpe-
neixenne MakcBemia — bonbiiMana.

TepmoauHaMuKa uaeajbHOro raza. Moaps BemectBa. Yucino ABoraapo. MonsipHas macca.
VYpaBHEeHUE COCTOSTHUSA UI€abHOTO ra3a. 3akoH [lanbrona. CpeaHsisi sHEpTUsl MOJIEKYJbl. BHyTpeHHs s
SHEprus uacalbHOrO rasza. Mzoxopuyeckuil mporecc. TermmoeMKOCTh UICAIbHOTO ra3a MpU MOCTOSH-
HOM oObeme. Umcno creneneld cBoOoabl Mojekynsl. PaBHopacnpenenenue sHepruu [1O crenensm
cB0o00abI. M300apuueckuii mporece. TermoeMKoCTh UACTbHOTO Ta3a MPH MOCTOSIHHOM JaBJICHUHU.
N3oTtepmuueckuii npouecc. AnuadaTHUecKuil mpolecc. DHTPOIUS UACATBHOTO raza. DHTPONHS He-
aIBHOIO ra3a U BTOPOE HA4aJI0 TEPMOANHAMUKH.

SBienus mepeHoca B ra3ax. HepaBHOBeCHbIE COCTOSIHMS Ta3a. JIOKaJlbHOE TEpMOAMHAMMYE-
ckoe paBHoBecue. CpenHsis AMUMHA CBOOOAHOro mpodera MosieKysbl. [ITOTHOCTh MOTOKA MOJEKYIL.
Huddyszus razos. 3akon Puka. Koapduuuent nuddysuu. Beiog 3akona Ouxa. YpasHenue nupgy-
3uM. BsiskocTh ra3oB. 3akoH Heiotona. Koaddumument Bsa3koctu. BeiBoa 3akona HeroToHa 17151 CHITHI
BSI3KOTO TpeHus. TermmonpoBogHOCTh ra30B. 3akoH Dypbe. KoadduiimeHT TenaonpoBoHOCTH.

PeanbHble ra3pl. MexxMosIeKyIsipHOE B3auMojeiicTBue. YpaBHenue Ban-mep-Baambca. O6oc-
HOBaHHE ypaBHeHUs Ban-nep-Baansca. BHyTpeHHss HEpIUs peaabHOro rasa.

Pa3nes 3. DiiekTpu4ecTBO 1 MATHETHU3M

ITocTosiHHOE 3JIEKTPHYECKOE I10JIe B BAKyyMe. DJIEMEHTAPHBIC YACTUILIBI, UMEIOLINE DIIEKTPH-
YeCKUI 3apsil. DJIEMEHTapHbIM 3JIEKTPUUECKUM 3apsj. 3aKOH COXpaHEHMs 3apsia HM30JUpPOBaHHOU
MAaKpOCKOIMYECKON CHUCTEMBI. B3auMoielicTBrEe IBYX TOUEUHBIX 3apsiaoB. Cuiia B3aumopernctaus. [1o-
TEHLMAIbHAsl SHEPIUs B3aUMOJCIHCTBUE JIBYX TOYEUHBIX 3apsiAoB. JleMcTBHE CHUCTEMBI 3apsyKEHHBIX
YacTHI[ Ha MPOOHBIN 3apsia. 3akoH KynoHa v MpWHIMI Cyneprno3uiui. HanpskeHHOCTh AJIeKTpUYe-
ckoro nois. 3akoH KynoHa u nmpuHIUI Cynepno3ulMy Uil HanpsbkeHHOCTH. TloTeHnman anektpuye-
ckoro noiis. 3akoH KynoHa ¥ mpHHIUI cynepno3suuuu i noreHnuana. CoOOTHOIIEHHE, CBA3BIBAO-
111e€ HaIllPsHDKEHHOCTD MOl U MOTeHIHal. ['paqueHT noteHuuana.

PaGoTa npu nepemenieHnn 3apsaa B MOCTOSIHHOM 3JeKTpudeckoM noje. Lupkymsauus BekTopa
HaIpPsDKEHHOCTH MOCTOSIHHOTO 3JIEKTpUYECKOro mojs. CHUIIOBbIE JMHUM M 3KBUIIOTEHLIMAJIbHBIE IO-
BEPXHOCTH. [IOTOK BEKTOpa HANPSKEHHOCTH 3JIEKTPUUYECKOTO MOJs. II0TOK BEKTOpa HaNpsHKEHHOCTH
MoJIst TOUeHHOro 3apsia. Teopema "aycca. [lpumenenus Teopemsl ['aycca. DnexTpudeckoe moie Oec-
KOHEYHOW PaBHOMEPHO 3apsKEHHOM MJIOCKOCTH. DJIEKTpUYECKHE OIS 3apsuKeHHbIX cdepsl, mapa u
mnHApa. OCHOBHBIE YPaBHEHMS JIEKTPOCTATUKY B MHTETPAIbHOM (hopme.

DJIEKTPUUYECKUIN JTUTIONb U CO3JaBAEMOE UM BJIEKTPUYECKOE IMOJIe. DIEKTPUUECKOE MOJIe TOUeU-
HOTO unoist. BeiBox Gpopmyn i HanpsHKEHHOCTH MO U MOTEHIUANIA. DJISKTPUYECKUNA MOMEHT JH-
TOJIA.

DiIeKTpHYecKoe MmoJje B Jud3jaeKTpuKax. [loasapHbie 1 HENMOJIApHBIE MOJIEKYIIBI. DIEKTPUUECKUN
MOMEHT MOJIEKYJIBIL. JIMII0JIb BO BHELIHEM JJIEKTPUUYECKOM II0JIE.

[onspuzauusa nudnextpuka. CBoboaHbIe M cBsi3aHHBIE 3apsiabl. [lomspusoBanHocTs. TloBepx-
HOCTHAs IJIOTHOCTD CBSI3aHHBIX 3aPsIOB U €€ CBA3b C BEKTOPOM IOJIIPU30BAHHOCTH.

IIpoBOAHUKH B MOCTOSIHHOM JIEKTPH4YeCKOM moJjie. Hocurenu aieKTpudeckoro Toka. JJeK-
TpocTaTudeckass MHAyKuusa. MHaynupoBaHHBIE 3apsnabl. Pacnpenenenue 3apsaaoB B M30JMPOBAHHOM
npoBoAHuKe. [loBepxXHOCTHAs IUIOTHOCTH 3apsiaa. IlocTosiHHOE 3JeKTpUYecKoe IoJie B U30JIMPOBaH-
HOM IIPOBOJHMKE. ['paHUYHBIC yCIIOBHS Ha MIOBEPXHOCTH IIPOBOAHMKA. DJIEKTPUUYECKAs EMKOCTb 3apsi-
KEHHOI'O0 IPOBOAHMKA. EMKOCTH NpPOBOASAIIETrO Iapa, OKPYKEHHOTO OAHOPOJHBIM JUAJIEKTPUKOM.
OHeprus 3apsHKEHHOTO ITPOBOJAHMKA.



Konpencaropsl. Hanpsixkenue. EMxocts konzeHcaTopa. [lnockuii koHneHcarop. Beioa popmy-
JIbl 111 €eMKOCTH INIOCKOI'O KOHJIEHCATOPa, 3all0OJIHEHHOTO OJHOPOIHBIM JHUAJIEKTPUKOM. DHEpPrus 3a-
PSOKEHHOTO KOHJACHcaTopa. BhIBOJ (GopMynbl Uisi SHEPTUU 3apsDKEHHOTO KOHJEHCATopa. DHEprus
3JEKTPUYECKOTO NOJIS B INTIOCKOM KOHJeHcaTope. [InoTHocTh sHeprun. CoeTMHEHNs] KOHAEHCATOPOB.

DilIeKTprYecKkuii TOK. TOK MPOBOIMMOCTH U KOHBEKTUBHBIN TOK. BekTop minoTHocTH Toka. Cu-
na Toka. BeiBog (opmysibl, cBSI3bIBarOIIEH IUIOTHOCTh TOKA M CPEAHIOI0 CKOPOCTh HOCHUTEJIEH TOKa.
3aKoH coXpaHeHUs 3apsiaa. BeIBoJ ypaBHEHUs HENpepbIBHOCTU. 3akoH OMa sl ydacTKa 1enu B Aud-
(dbepeHuanbHON 1 MHTErpaabHON GopMax. BeiBox 3akona Oma miia ydactka mnenu. CoeTMHEeHUs TPo-
BOJAHHUKOB. [ITOTHOCTh KOHBEKTHBHOTO TOKa B 3apsHKEHHOM IIWUIMHIpPE, BPALIAIOMIEMCs] BOKPYT COO-
CTBEHHOU OCH.

Croponnue cuibl. PaboTra CTOPOHHHX CHIJI MIPU HEPEHOCE HOCHUTENS TOKa. DJICKTPOJBUKYIIAs
cuia. HanmpspkeHue Ha HEOHOPOJIHOM y4yacTKe 1enu. 3akoH OMa 111 HEOJTHOPOIHOTO yYacTKa LEMH.
3akon Oma s nonHoit nenu. [IpaBuna Kupxroda u npumep ux npumenenus. 3akon Jxoymns — Jlen-
na B nuddepeHuanbHOil U MHTErpasibHON Qopmax. MOITHOCTh TOKA W yZAelibHas MOIIHOCTb TOKa.
BriBox 3akoHn [[xoyns — Jlenna.

Llenp, cocrosinias U3 KOHAEHCATOPA U MTPOBOJIHUKA. 3aBUCUMOCTh OT BPEMEHH TOKa B L[N U 3a-
psida Ha KOHAEHcaTope. 3ajadya 0 TOKE yTeUKU KOHAEHCATopa.

IlocTosiHHOEe MarHUTHOE MoJie B Bakyyme. 3akoH buo-CaBapa-Jlamyiaca v npuHIUN Cyneprio-
3UIMU. MarHuTHOE 10Jie KPYroBOro Toka. MarHuTHas MHAYKIUS B LEHTpE BUTKA. Pacuer mHAyKIuu
MarHuTHOTO IOJIs1 KpYrOBOTO TOKA HAa OCH BUTKA. PacueT MHIYKIIMA MarHUTHOIO MOJISl HA OCH COJIEHO-
WJ1a KOHEYHOH JIMHBL. MarHUTHOE NOJIE MPSIMOTO OTPE3KA C TOKOM.

[ToTOK M HUPKYJSIUA BEKTOpa MarHUTHON MHAYKUMU. OCHOBHBIE YPAaBHEHUS! TEOPUH MOCTOSH-
HOT'O MarHUTHOTO TIOJI B MHTErpabHOM Gopme. MarHuTHOE 1ojie OECKOHEYHO UIMHHOTO COJICHOUA.
MaruuTHO€E 1moJie mpsAMOoro Toka. BzauMmozaerctBue TokoB. MarHuTHOE MoJie 3apsHKEHHOTO HMJIMHAPA,
BPAIAIOIIErocsi BOKPYr COOCTBEHHOM ocH. OmnpeneneHue euHNLbI cruilbl Toka B cucreme CH. Borunc-
JIEHUS JICKTPUYECKOM W MarHUTHOM MOCTOSTHHBIX. MIX CBS3b cO ckopocThio cBeTa. BeiBoa muddepen-
LIUATBHBIX YPABHEHUN TEOPUH MMOCTOSSHHOTO MAarHUTHOTO MOJISI.

JeiicTBMe MarHMTHOTO MOJIA HA 3apsiibl U TOKU. MarHutHoe noje. MarouTHas MHAYKIHS.
CuiioBble muHUM MarHuTHOro nosist. Cuna Jlopenua. JIBuxenue 3apsiKeHHOM 4acTHUIBI B OJTHOPOHOM
Y TIOCTOSSHHOM MarHUTHOM IToJie. BBIBOJ| ypaBHEHNI ABUKEHUS U UX pelieHue. /[BH>KeHHe BJIONIb CH-
JIOBOM JIMHUM. J[BH>KEHHE MO OKPYKHOCTU. 3aBUCUMOCTb PaJNyca OKPY>KHOCTH OT CKOPOCTH JABHUXKE-
HHS 4acTHUIIbl. J[BrKeHue mo BUHTOBOM auHuM. [llar u paaguyc BUHTOBOM JUHHH. J|BUKEHUE 3apsiKEH-
HOM YacCTHIIBI B 3JIEKTPUYECKOM M MAarHUTHOM Moiisix. Dddekt Xomna. OnpenencHue OTHOLMICHUS 3a-
psiZia BJIEKTPOHA K €r0 Macce METOJI0OM MarHeTpoHa.

JleiicTBrEe MarHUTHOTO MOJIs1 HAa MPOBOJHUK ¢ TOKOM. Cuna Amnepa. KoHTyp ¢ TOkOM B MarHur-
HOM 10Jie. MarHUTHBI MOMEHT.

DJIeKTPOMArHUTHAsi MHAYKIUA. MarHuTHBIA MOTOK Yepe3 MOBEPXHOCTh, HATAHYTYIO Ha KOH-
Typ. 3akoH Dapanes u npaBwio JIeHa. DIeKTpOoABHXKYIAs cujla MHAYKIUU. 3akoH dapanest u coot-
BETCTBYIOIIIEE €My ypaBHeHHE MakcBemia. DJIeKTPOJBIKYIIAsl CUjia B MPOBOJHUKE, JBHXKYIIEMCS B
MarHuTHOM noJjie. CaMOMHAYKIUSA. DNEKTPOABIKYIIAs CHJIa CAMOMHAYKIMU. THAYKTUBHOCTh KOHTY-
pa. Llens, cocrosias U3 MPOBOJIOYHOM KATYIIKU M MPOBOJHUKA. 3aBUCUMOCTb CUJIBI TOKA B LIEMH OT
BPEMEHH. DHEPrus MAarHUTHOIO OIS B Karynike. BuxpeBoe anekTpuueckoe noje B coneHoune. MH-
OYKTUBHOCTb COJIEHOWJA. DHEPrUsi MarHUTHOTO IOJIsSI B 3alI0JJHEHHOM BELIECTBOM coiieHouze. 11noT-
HOCTb HEPIrUl MarHuTHOTO 1oJjs. Toku Dyko.

DJIeKTPOMarHuTHbIe KojedaHus. ['apmonnueckue kxonedanus. KonmeOaTenbHbIH KOHTYp, CO-
CTOSALIUI U3 KOHAEHCATOpa U KaTyIIKH MHIYKTUBHOCTU. BbIBOI ypaBHeHUs KojeOaHUN HaNpsLKEHUs
Ha 00KJIaJKax KOHACHCATOpa. 3aBUCHMOCTH OT BPEMEHHU CUJIBI TOKA B KOHTYpE, HANIPSOKCHHSI U 3apsiaa
Ha oOKkJagkax KoHzaeHcaTopa. Yactora konebanmit. @opmymna Tomcona. DHeprusi Koyie0aTeIbHOTO
KOHTYpa. 3aKOH COXpPaHEHUS SHEPTHUH.

DJIeKTPOMarHuTHoOe moJie. YpaBHeHUs MakcBeiia B HMHTErpalibHOW M nuddepeHImanbHoMl
dopmax. [InmoTHOCTH TOKa cMmemieHus. Bektop YMona — Iloiitunra.



Pasznea 4. OnTuka

BoJsiHoBas onTuka

HNuTepdepenuus. CroxxeHre BOJH U KOJIeOaHUNA. AMIUTUTY/Ia CYMMBI IByX TapMOHHUYECKUX KO-
nebanuii. UarencuBHocTh. KorepentHocTh. MHTEpdepeHnus cBeTa OT ABYX TOUEYHBIX HCTOYHUKOB.
Wutepdepennonnas kaptuHa. PacnpeneneHre WHTEHCHBHOCTH CBeTa Ha dKpaHe. MHTepdepeHuus
JBYX IUIOCKUX BOJIH. MIHTepdepeHLns cBeTa B TOHKHX IUleHKax. MIHTepdepoMeTpsl.

Judpaxuus. [Tpunmun [olirenca — @peHens U npuHUKN cyneprno3uuy. ['padpudeckuit MeTos
CJIOKEHUS TapMOHMYECKHX KojieOaHui. J{udpakius cBera Ha KpyrjioM OTBepcTHH. 30HBI Dpenens.
Hudpaxius csera Ha nucke. Judpakuus Opaynrodepa. Audpaxmus ceera Ha menu. Judppakunon-
Has pemeTka. JudpakunonHas pemierka Kak CeKTpaabHbIA Mproop.

Ioasipu3anms cBera. DIIUMNTHYECKAas U JUHEHHAs MOJSpU3ALMS dJIEKTPOMAarHUTHON BOJIHBL.
Bosnna, nonsipuzoBaHHasg 1o kpyry. EcTecTBeHHBIN, TONSPU30BAHHBIN U YaCTUYHO MOJISPU30BAHHBIN
ceT. Crenenp noispusanuu. Ilonspusanus cBera npu OTpaKEHUU U IpeIoMiIeHUH. Yron bprocrepa.
[Tonstpu3anus cBeTa IpH JBOMHOM JydenperaomiieHnn. 3akoH Mamoca. HTepdepeHIus moispu3o-
BAHHBIX JIy4YeH.

KBanToBas ontuka

TeniioBoe u3iaydeHue. B3auMoIelCTBUE H3IYy4EHHUS C BEIIECTBOM M €0 XapaKTEPUCTUKHU.
DHepreTuveckas CBeTUMOCTh. McmyckarenbHas ciocooHocTh. [lormomarenpHas cnocodHocTh. OcBe-
LIEHHOCTh IIOBEPXHOCTH M30TPOMHBIM U3IydeHHeM. [II0THOCTh 3Heprun n3nydeHus. 3aKOHbl paBHO-
BECHOT'O TEIUIOBOTO M3nydeHus. 3akoH Kupxroda. @opmyna [lnanka. 3akon Credana — bonapimana.
3akoH cMmenieHus: Buna.

®otoHbl. DoToHBI. UMmysbc u 3HEprUs GpotoHa. Dotodddext. BoapTammnepHas xapakTepucTu-
Ka BaKyyMHOTO (hoTodnemenTa. 3akoHbl ¢orodddexra. TopMO3HOE PEHTIeHOBCKOE M3NydeHue. Dd-
dext Komnrona. /laBnenue cBera. OnbiThl JleOeneBa. JlaBnenue mydka cBera.

Paznea S. AtomHas puzuka

BopoBckas Tteopust atoma. Criektp uznydeHus aroma Bojgoponaa. @opmyna banbsmepa. [Inane-
TapHas monenb atoma. OnbeiTel @panka u ['epruia. Teopus Bomopoaonomodororo nona. Ilocrynarer bo-
pa. CxopocTh U panuyc opOuTHI neKkTpoHa. CHeKTp SHEpTrHil 3JeKTpoHa. Y poBHU 3Hepruu. Mcmycka-
HUE U MOTJIOIIEHNE CBETA ATOMOM.

OcHoBBI KBaHTOBO#Hl MexaHMkHM. KopmyckynsipHO-BOJIHOBOM nayanusM. Bosnbel e bpoitns.
®opmynsl 1e bpoins. Iudpakmnus 31eKTPOHOB M HEHTPOHOB B KpucTauiax. BomHoBas GyHKIUA | ee
cmbici. YpasHenue llpenunrepa. Bosnna ne bpoins kak pemenue ypasHenue lllpenunrepa st cBo-
0omHOM yacTuibl. HeompeneneHHOCTH KOOpAUHATH U UMITyJIbca. COOTHOIIIEHUE HEOTIPEACIICHHOCTEH.
VYpasuenue Lllpeaunrepa 1uist craimoOHApHBIX COCTOSIHUM. CIIEKTp SHEPTHM.

Crtpoenue atoma. ATOM BOAOpPOJa B KBAHTOBON MexaHUKe. CIEKTp SHEPruid AJIeKTpOHA. DHEp-
reruueckue ypoBHU. [loTeHIMANbI BO30YXACHUS U HOHU3AlMU atoma. [IpocTpaHCTBEHHOE KBaHTOBA-
Hue. KBantoBeie uncia. CpaBaenue ¢ teopueit bopa. 'mpomarautHoe otHomeHue. CIiuH 3J1€KTPOHA.
MHOTr03JIeKTpOHHBIE aTOMBI. DJEKTPOHHbIE KOHGUrypanuu. llepuoguueckas cucTemMa 3JIEMEHTOB
MenneneeBa. DnekTpoHHbIE 0007109kH U cion. [Ipunamun [laymu. Onsit [lTepna u Nepnaxa. Dddexr
3eeMaHa.

®u3uka aToMHOro sigpa. CoctaB M XapaKTEPUCTUKU aTOMHBIX siiep. CaMOmpOn3BOJIbHBIN pac-
11aJ] 4YacTULBL. Y CIIOBUE CaMOIPOU3BOJIBHOTO pacnajsa. JHEprus cBA3MU. Y AenbHas sHeprus cpssu. Ka-
nenbHasi MoJienb siapa. BeiBon popmysibl, onuchiBaromiel 3aBUCUMOCTh yI€IbHOW 3HEPTUU CBSI3U OT
MaccoBOro yucia. PainoakTMBHOCTh. 3aKOH PaJMOAKTUBHOIO pacnaja. SaepHble peakiuu.

4.2. Conep:xaHue JeKI Uit

Ounas dhopma oOydeHHst
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Kpartkoe conepskanue nekium

KomuuectBo

YHaCcOoR
[IpakTnue-
CKasl MOJro-

BBenenune. Knnemaruka MmatepruajbHOM TOYKH U BPallaTeJIbLHOIO ABHKe-
HHS.

[Tpenmet u 3amaun Kypca ¢puszuku. Pusnka Kak OCHOBA €CTECTBEHHOHAYUYHBIX
3HaHu#. CBs3b (PU3HKH C CENbCKOXO3HCTBEHHBIM MPOU3BOACTBOM. Ponb  ¢u-
3WKH B OXpaHe OKpy»Karotien cpeapl. CTpykTypa Kypca pu3nuku.
MexaHnnuyeckoe ABUKEHUE U €ro OTHOCUTEIbHOCTh. llepemelieHue U MyTh.
CxopocTth, yckopeHue. PaBHoMepHOE MpSIMOJIMHENHOE ABUKEHUE. PaBHOYCKO-
pEHHOE MPSMOJIMHEIHOE NBM)KEHHE. YTIOBOE NEpPEMEIICHHUE, YTrioBas CKO-
pOCTb, YIJIOBOE yCKOpeHHe. PaBHOMEpHOE MpSIMOJIMHEHHOE ABUKEHUE. Pas-
HOYCKOPEHHOE BpallaTelIbHOE JBUKEHUE

[\

JAuHaMuKa MaTepraabHOH TOYKH U BPalllaTeJbHOI0 ABHKEHHS.

3axonbl HeroToHa. B3anmogeiicTBue ten uepes nose. Bunabl cuin B MeXaHuUKe.
Ounctka ceMsH 1Mo Kod(pPUIMEHTY TPEHUS.

[TonsiTne MmoMeHnTa cuiibl. MOMEHT MHEPLIMK M MOMEHT UMITYJIbCa TBEPAOTO
tena. Il 3akon HeroToHa /15 BpamarenbHOro ABMKeHus. Kunernueckas suep-
rust. Teopema IlIteiinepa. @opmyisl paboThl, MOITHOCTH. CBsI3b pabOTHI C KH-
Hetnueckol 11Hepruneii. CpaBHEHHE MOCTYNATENBHOTO U BPAIIATEIHLHOTO
JIBIKEHUSI 10 KHHEMAaTHKe, TUHAMUKE, 3aKOHAM COXPaHEHHUS.

Mexannuyeckue KoJe0aHUsA M BOJIHBI. ['apMOHMYECKHEe KOJIeOaHus U WX Ta-
pametrpsl. CMelleHne, CKOpoCTb, YCKOPEHHE MPH TapMOHHUYECKOM  KoJeba-
TEeILHOM JABWXeHUU. [1oiTHast SHEpTUsl rapMOHUYECKHUX KoJieOaHui. MasTHUKH
(MpYXMHHBIA, (QU3MUYECKUI, MaTeMaTW4decKwii). YTpyrue TapMOHHUYECKHE
BOJIHBI (YpaBHEHHE BOJHBI, (Da30Basi CKOPOCTb, UTMHA BOJHBI, BOJTHOBOE YHC-
J10).

OcHoBbl TepMmoauHamMuku. [lepBoe Hawano TepmoamHamuiku. [Ipumenenue
[lepBoro 3akoHa TEPMOAMHAMHUKU K pa3IUYHBIMH3OIIpoIeccaM. AnuabaTHBIN
nponecc. [Hukn Kapno. KI1J] TennoBoi MamuHbI.

DJIEKTPOCTATHKA. 3aKOH B3aUMOJIECHCTBUS 3apsiioB. DJIEKTPUUECKOE I0JIE U
€ro xapakTepucTuku. PaboTa 1o nepemeieHuo 3apsaaa B 3JIEKTPUIECKOM I10-
ae.

MarnuTHoe moJie ¥ TOK. MarsHutHoe 1noJie, €ro CBOMCTBA U XapaKTEPUCTUKH.
3akon Ammepa. Cuna Jlopenna. BiausHue MarHUTHOTO TOJs Ha OWoJjoruye-
CKHE€ OOBEKTHI.

I'eomerpuyeckass 1 BoJIHOBasi onTHka. OTpakeHHE, MPEIOMIICHHUE, HOTJIO-
menue ceera. [ucnepcus ceera. Matepdepennus ceera. Judpaxmus ceera.
[Tonsipuzanus cBera.

ATtomHasn u sinepHasi pusuka. Ctpoenue aroma. OnbiT Pezepdopma. Kanro-
Bble noctynaTtsel bopa. Mozgens aroma Bogopoaa nno bopy. Ctpoenue aToMHOTO
saapa. PagnoakTUBHOCTh. 3aKOH paguMOaKTUBHOrO pacnaga. EcTecTBeHHas u
MCKYCCTBEHHAs paJIMOAKTUBHOCTb. SIJIEpHbIC PEaKIUH.

Hroro

16

10%
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3aounas popma 00yueHUs

Ne
JIEKIIUHU

Kpartkoe conepxanue nekuuu

JacoB

IIpakTuueckas
TTOJITOTOBKA

BBenenune. KunemaTtuka MaTepuaibHON TOYKH M BPalIATEILHOIO JBH-
JKeHHUSI.

[Ipenmer u 3agaun Kypca Gusnku. OusnkKa Kak OCHOBA €CTECTBEHHOHAYUYHBIX
3HaHui. CBsA3b (PU3MKH C CETHCKOXO035IMCTBEHHBIM IPOU3BOJICTBOM. Ponb  (u-
3UKH B OXpaHe OKpYyKaroIiei cpeapl. CTpykTypa Kypca Pu3HuKH.
MexaHnuyeckoe JBHKEHHE U €r0 OTHOCHUTENbHOCTh. llepeMenienue U MyTh.
CkopocTh, yckopeHue. PaBHOMEpHOE NpAMOJUHEHHOE ABUXKEHHUE. PaBHO-
YCKOpPEHHOE TMPSMOJIMHEITHOE IBUXKEHUE. YTJOBOE NEpEeMEIleHHE, YrioBas
CKOPOCTb, YIJIOBOE€ YCKOpeHHe. PaBHOMEpHOE NpPSIMOJMHENWHOE JIBUKECHHE.
PaBHOyCKOpEHHOE BpaliaTeabHOE ABUKEHUE

ro| Komnuectso

OcHoBbl TepmoanHamuku. [lepBoe Havano tepmonuHamuku. [Ipumenenue
[TepBoro 3akoHa TEPMOJMHAMUKH K PAa3IMYHBIMHU3OIIpoIieccaM. AnnabaTHBIN
npouecc. [ukn Kapno. KI1/] TeryoBoi MammHsI.

JIeKTPOCTATUKA. 3aKOH B3aMMOJICUCTBUS 3apsA0B. DIIEKTPUUECKOE TOJie U
€ro xapakTepucTuku. PaboTta mo nepemenieHuo 3apsiia B IEKTPUUECKOM T10-
ze.

ATtomHas u saaepHas ¢usuka. Ctpoenue aroma. OnbiT Pesepdopna. Kran-
TOBbIE MocTynarsl bopa. Moaens atoma Bogopozaa no bopy. Ctpoenue arom-
HOro siapa. PaagmoakTMBHOCTh. 3aKOH paguOaKTUBHOrO pacnaga. EctecTBeH-
Has 1 UCKYCCTBCHHAA paAHOAKTUBHOCTD. H;[eprle PCaKInu.

HToro

10%

4.3. Conepxanue J1a00pATOPHBIX 3aHATHI
Ounas dhopma oOydeHust

/1

HanmenoBanue 1abopaToOpHBIX 3aHITHI

KonnuectBo
4acoB

IIpakTuueckas
MOJITOTOBKA

—

BBoansiit unctpykrax no Th. Onpenenenue norpemHocTed nsmepennii. Omnpe-
JieNIeHHEe TUIOTHOCTH TeJI IPAaBUIIBHOM reoMeTpruIecKoil (popMel

M3ydyeHre rapMOHHYECKHUX KOJIEOaHHUH ¢ MOMOUIbIO NPY>KUHHOTO MasiTHUKA

N3ydyeHne 3aK0Ha COXpaHEHMsI U IPEBPALLIEHUS SHEPTUU

OnpeneneHre MOMEHTa HHEPIMH METO/I0M KPYTHIIbHBIX KOJIeOaHu!

OHpCI[CJ'IeHI/Ie SKBHUBAJICHTHOI'O COIIPOTHUBJICHUS IIPH ITOCIICAOBATCIIEHOM U ITapai-
JICJIbHOM COCIMHCHMAX

Omnpenenenne Moy FOura metonom aedopmanmu u3rudoa

Omnpenenenne Gokyca U ONTHYECKON CHIIBI COOMPAIONICH U pacCeUBAIOIICH JTHH3BI

+l+ ]+ [H [+ [+] +

S e A R G R Bl

W3yuenwne siBiaeHus AUQPPaKIUU U U3MEPEHUE [UTHHBI CBETOBOM BOJIHBI C TIOMO-
1IbI0 TU(PPaKIIMOHHON PEETKU

NN N[NNI N

Hroro

[
=)

20%

3aounas hopma oOydeHHS
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o 3
& S &
Ne . 83| 22
HaumenoBanme 1ab0paTOpHBIX 3aHITHIA = 2| E o
n/n S5 28
S i€
=
1 BBoansnii nacrpykrax no Th. Onpenenenue norpemHoctell uamepenuid. Onpe- ’ +
" | JenieHue TUIOTHOCTH TeJl IPaBUIIbHOM reoMeTpruecKoi (hOpMbI
2. | M3ydeHne rapMOHHYECKUX KOJICOAHHI ¢ TOMOIIBIO MPYKUHHOTO MasiTHUKA 2 +
3. | 3y4yeHune 3aK0Ha COXPAHEHUS U MPEBPAIICHUS SHEPTUU 2 +
4 N3ydenwne sBneHuss AUPPaKIUA U U3MEPEHHUE JITTMHBI CBETOBOM BOJIHBI C TTIOMO- ) N
" | mpro U paKImOHHON PEMIETKH
Hroro| 8 | 20%
4.4. ConepxxaHue NPaKTHYECKUX 3aHATHI
Ounast popma o0ydeHUs
Ne . 88| g2
HaumeHnoBaHue mpakTHYECKUX 3aHATUN = 9| =6
/11 EF| E&
s E¢
=
1. | Kunemaruka npsiMOJIMHEHHOTO IBUKEHUSI MATEPUATIbHOM TOYKHU 2 +
2. | JlunaMuKa IBYOKEHUS TEJI 10 HAKJIOHHOM MJIIOCKOCTH 2 +
3 JlnHamuKa IBUKEHUS CBSI3aHHBIX T€Jl HUTHIO, IEPEKMHYTOM Yepe3 HEBECOMBII ’ +
" | 670K.
4. | Kunemaruka 1 TMHAMUKA TAPMOHHYECKUX KOJIeOaHUN 2 +
5. | IlepBbIii 3aKOH TEPMOJMHAMUKH M €T0 MPUMEHEHHE K PA3TUNIHBIMU30MPOIECCaM 2 +
6. | DnekTpocTaTHKa 2 +
7. | OnTuka 2 +
8. | SAnepuas ¢pusuka 2 +
HUroro | 16 | 20%
3aounas popma oOyueHUs
[IpakTHueckue 3aHATHS HE IPETYCMOTPEHBI YYEOHBIM TIAaHOM
4.5. Buabl u coaep:kaHue caMOCTOATEIbHON padoThl 00yUalomuxcst
4.5.1. Buasl caMOCTOSATENBbHOM pabOThI 00yJaIOINXCs
KonunuecTBo yacos
BubI caMOCTOATENBHOM PabOTH 00YYarOMIUXCS ounas Gopma | 3a04Has popma
o0y4YeHHS o0y4yeHHs
[ToaroroBka K JJaOOpaTOPHBIM 3aHSATHSM U K 3alTUTE JIAOOPATOPHBIX 27
pabot 27
BrimonHeHNE KOHTPOIBHOM pabOTHI _ 27
CaMOCTOSITETbHOE U3YUYEHUE OTACIBHBIX TEM U BOIIPOCOB 27 28
IToaroroBka K NpOMEKYTOYHOMN aTTeCTalluU 6 6
Hroro 60 88
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4.5.2. ConepxaHue caMOCTOSTEIIbHONW pabOThI 00yUYatOIIHUXCS

/1

HaunmenoBanue TeM 1 BOpocoB

Kunernyeckasi Teopusi paBHOBECHOI0 HAeaJbHOro rasa. Konuen-
Tpauust MojeKysa. OyHKIMs pacnpeeleHus] MOJIEKYJ MPOCTPAHCTBE
uno ckopoctsM. Cpennue ckopoctu. [laBnenue raza. [IpuGmmken-
HOE BBIp@KEHHE JUJIsl CPEHEro 4YHuclia YIapoB MOJIEKYJ O CTEHKY.
CBsi3b J1aBJICHHS CO CPEJHUM 3HAYECHUEM KBaJpara CKOPOCTH MOJe-
Kyabl. OCHOBHOE ypaBHEHUE KMHETHYECKOW Teopuu rasza Pacrnpene-
seHue MakcBena — bonbiiMaHa.

TepmoauHaMuKa ujaeajabHOro rasa. Moap BemecrBa. Yucno ABo-
raapo. MossipHast Macca. YpaBHEHUE COCTOSIHUS HICAIBHOIO Trasa.
3akoH JlanbToHa. CpenHsisi SHEPrUsi MOJIEKYJbl. BHYTpeHHSI SHEpTUst
uaeanpHoro raza. Mzoxopuueckuid npouecc. TemioeMKoCTh uaeaib-
HOTO rasza IpH MOCTOSHHOM oObeMe. UHCIIo cTerneHei cBOOOIbI MO-
nexynbl. PaBHopacnpenenenue sHeprum I1O cremeHsiMm cBOOOJBI.
N3o0apuveckuii mpoiiecc. TemIoeMKOCTh HACATbHOTO Ta3a MpH I0-
CTOSIHHOM JaBjeHud. M3oTepmuueckuii mpouecc. Annadarndeckui
Mpouecc. DHTPONUS HACATIHPHOTO Ta3a. DHTPOIHUS HUIICATHHOTO Tas3a
Y BTOPOE€ HA4yaJlo0 TEPMOJIMHAMUKH.

OnexkTpuyeckuii Tok. Cuna Toka. BerBoa GpopmMyiibl, CBA3BIBAIOIICH
IUIOTHOCTh TOKA M CPEHIOI0 CKOPOCTh HOCUTENEH TOKAa. 3aKOH COXpa-
HeHus 3apsaa.CoelnHeHus: MPOBOAHUKOB. [ITOTHOCTH KOHBEKTUBHOTO
TOKa B 3apsSHKCHHOM IWUIMHJPE, BPAIAIOMIEMCsl BOKPYT COOCTBEHHOU
ocu. CtoponHue cuibl. PaboTa CTOPOHHUX CHJI TIPH TIEPEHOCE HOCH-
TeNsl TOKA. DJIEKTPOABWXKYIIas cuia. HampspkeHne Ha HEOTHOPOAHOM
ydyacTke nenu. 3akoH Oma s mojJHOW uend. MONIHOCTh TOKa
1 yaciibHagd MOIIHOCTH TOKaA.

JeiicTBMe MATHUTHOTIO MOJIAA HA 3apsiibl M TOKU. MarHuTHoe moJie.
MarnutHas uHAyKius. CuioBble JTUHUM MarHuTHoro mosst. Cuna
Jlopenua. JIBuxkeHHe  3apsOKEHHOW  YacTULBI B OJHOPOJHOM
Y TIOCTOSSHHOM MAarHUTHOM Tiojie. J[BkeHue B0JIb CHUJIOBOM JIMHUHU.
JIBiKeHHE 10 OKPYKHOCTH. 3aBHCHUMOCTh paguyca OKPYXHOCTH
OT CKOPOCTH JIBM>KCHMSI 4acTHUI[bl. J[BM)KEHHE 1O BUHTOBOW JIMHUH.
[Ilar u paaguyc BUHTOBON JWHHH. J[BU)KEHHUE 3apsSKEHHOW YaCTHUIIbI
B AJICKTPUYECKOM W MAarHUTHOM mojsx. OnpeneneHue OTHOIICHUS
3apsjia 3JIEKTPOHA K €r0 Macce METOJI0M MarHeTpoHa. JlelicTBue mar-
HHUTHOT'O TIOJIS

Ha NpoBOJHUK Cc TokoM. Cmia  Ammnepa. KoHTyp ¢ Tokom
B MarHMTHOM I10j1e. MaruuTHLEIA MOMEHT.

OcHOBBI KBAaHTOBOH MexXaHUKH. KopmycKylsipHO-BOJHOBOW Jya-
mu3M. Bonuel ne Bpoitnsa. @opmynst ne bpoiinsa. Jdudpakuus smex-
TPOHOB ¥ HEUTPOHOB B KpucTa/lIax. BonHoBas GyHKIUS U ee CMBICIL.
VYpasuenue llIpenunrepa. Bosna ne bpoins kak pemieHue ypaBHEHUE
[penunrepa 11t cBoOoAHOM yacTuIkl. HeompeaeneHHOCTH KOOpIu-
HaThl U uMnysbca. COOTHOIIEHUE HEOMNpeJIeICHHOCTEeH. YpaBHEHHE

KomnuectBo
qacoB
3a04Hast
ouHas hopma (bopva
00yJeHHS oByeHMS
12 17
12 17
12 18
12 18
12 18
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[lIpenunrepa nis craimoHapHbBIX COCTOIHUN. CIIEKTp SHEPrUi.

HToro 60 88

S. YueOHO-MeTOAuYeCKOe o0ecnedeHrne CaMOCTOATEIbHOI padoThl 00y4al0IMXCs

YyebHo-MeToanueckue pazpadoTku umerorcs B Haydunoi6uOmmoreke ®I'BOY BO HOxHo-
VYpaneckuii 'AY:

1. Jlunamuka. 3aKOHBI COXpAaHEHUS B MEXaHUKE [DIIEKTPOHHBIN pecypc] : METOM. yKazaHus JJIs BbI-
MOJTHEHUS TPAKTUYECKUX U CaMOCTOATENbHBIX paboT mo ¢usuke / coct. C. c. benoycosa ; KOxHo-
Vpansckuii 'AY, Uucturyt arposkosiorun .— Muacckoe: FOxHo-Ypansckuit 'AY, 2017 .— 44 c. :
wi., tabn. — bubmumorp.: c¢. 42 (9 nHazB.) .— 0,6 MB .— Jloctyn u3 nokambHOi cetu HMAD
http://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf .— Hoctym u3 cetn MHTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf
2. Kunematuka [DneKTpOHHBIA pecypc] : METOA. YKa3aHus ISl MPAKTUYECKUX M CaMOCTOSITEIbHBIX
pabot no ¢usuke / coct. C. C. benoycona ; KOxno-Ypansckuii 'AY, Uncturyr arposkoioruu .—
Mpuacckoe: HOxno-Ypansckuit 'AY, 2017 .— 28 c. : un., tabn. — C npun. — bubauorp.: c. 26 (6
Ha3B.) .— 0,5 MB .— JlocTyn u3 nokanbHoil cetu MAD
http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf.— Jloctyn u3 cetn UuTepHeT.
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf
3. DneKTpocTaTuka [DIEKTPOHHBIA pecypc] : METO. YKa3aHus ISl BBIMIOJHEHUS MPAKTUYECKUX U ca-
MOCTOSTENbHBIX paboT mo ¢usuke / coct. C. C. benoycosa ; IOxno-Ypansckuit 'AY, Unctutyt ar-
poakosiorun .— Mmuacckoe: FOxno-Ypanbckuit [AY, 2017 .— 50 c. : un., Tabn. — bubmmorp.: c. 47
5 Ha3B.) — 0,8 MB — Hoctyn u3 JIOKAJIbHOU ceTH NAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf . loctyn u3 cetu UHTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf
4. TIoCTOAHHBIN AJIEKTPUYECKUN TOK [DJIEKTPOHHBIN pecypc] : METOH. yKa3aHus JJIsl BBINOJHEHUS
MPAKTUYECKUX U CaMOCTOATENBHBIX padoT mo ¢usuke / coct. C. C. benoycona ; FOxHo-Ypanbckuit
I'AY, Uuctutyt arposkonorun .— Muacckoe: IOxHo-Ypansckuii 'AY, 2017 .— 44 c. : un., Tabn. —
bubmmorp.: c¢. 41 (7 =azB) .— 0,5 MB . Jloctym wu3 nokambHOH cetu UWAD
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf . octyn u3 cetu UHTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf

6.D0oHI OLEHOYHBIX CPEICTB AJIsl MPOBeAeHUS
MPOMEKYTOYHOH aTTeCTAIMU 00y4A0IIMXCS

Jnst ycTaHOBJIEHUSI COOTBETCTBUSI YPOBHS MOATOTOBKM oOydaromuxcsi TpedboBanusim OI'OC
BO pa3pabotan (oHII OLIEHOYHBIX CPEICTB JUISI TEKYIIErO KOHTPOJIS YCIIEBAEMOCTH M IPOBEICHUS
MIPOMEXYTOUHOM aTTecTanuu o0y4arommxcs no aucuuruinie. GOoH OLEHOYHBIX CPEACTB MPECTaB-
neH B [Ipunoxenun Nel.

7. OcHOBHAs M IONOJHUTEJIbHAs YUeOHas1 JIuTepaTypa, Heo0OXxoauMmast
AJISl OCBOCHMS THCIUILTHHBI

OcHoBHas U JONOHUTENIbHAsA yuyeOHas muTepaTypa umeercs B Hayunoit Oubnuoreke U smek-
TpOHHOU MHpOpMaMOHHO-00pa3oBaTenbHOM cpene PI'BOY BO I0xHo-Ypansckuii [AY.

OcHoBHas1 UuTEpaTypa
1. I'pabosckuii, P.1. Kypc ¢pusuku [DnexkTpoHHbI pecype] : yuaed. mocodue — DIeKTpoH. JaH. —
Cankr-IlerepOypr : Jlans, 2012. — 608 c¢. — Pexum goctyna: https://e.lanbook.com/book/3178
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2. I'paboBckmii, P.U. COopHUK 33124 110 Gu3uke [DIEKTpOHHBIN pecypc] : yued. mocodre — Diek-
TpoH. nan. — Cankrt-IletepOypr : Jlans, 2012. — 128 ¢. — Pexum gocrymna:
https://e.Jlanbook.com/book/3899

JonoHuUTE/ILHAS IUTEPATypPa
1. Kamamuaukos, H.I1. ®usuka. UHTEpHET-TECTHPOBaHME 0a30BBIX 3HAHUM [ DJIEKTPOHHBIN pecypc] :
yueb. nocobue / H.IN. Kanamnukos, H.M. KoxxeBHukoB. — DnektpoH. naH. — Cankr-IlerepOypr :
Jlanb, 2009. — 160 c¢. — Pexxum noctyma: https://e.lanbook.com/book/172
2 Kypb6aues, }0.®. ®uzuka : yuedHoe nocodue / F0.®. KypOaues. - M. : EBpazuiickuii OTKpPBITHIN HH-
ctutyt, 2011. - 216 c. - ISBN 978-5-374-00523-3 ; To ke [DnekTponHnsIit pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=90773
3. BysynoBa, M. 10. ®u3uka : yaedbnoe nocodue / M. FO. byzynona, B. B. boaner. — Upkyrck : Up-
kyrckuit 'AY, 2019. — 96 c. — Texkcr : anexkTpoHHbIH // JIaHb : 2IeKTPOHHO-OMOINOTEUHAs CUCTEMA.
— URL: https://e.lanbook.com/book/133361
4. Jlro6as, C.1. ®uszuka : kypc nekuuii / C.1. JIrobas ; CTaBpononbCKuii ToCy1apcTBEHHBIN arpapHbIi
yHuBepcuteT. — CraBpornons : CTaBpOIOJIbCKUA TOCYIapCTBEHHBIN arpapHbIii yHuBepcuTeT, 2015. —
141 c. : Tabn., rpad., cxem.,, wmn. — Pexum gocryma: <m0  TOJIHUCKE. —
URL.: http://biblioclub.ru/index.php?page=book&id=438720

8. Pecypchl nH(pOpMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «HTepHEeT», HEOOX0AUMbIE
JJIS1 OCBOEHMS TUCIUNIMHBI

1. EquHOE OKHO JocTyma K y4eOHO-MeTOAMYeCKUM pa3padoTkam https://roypray.pd
2. OBC «Jlanb» http://e.lanbook.com/

3. Yausepcurerckas 6ubamnoreka ONLINEhttp://biblioclub.ru

4. Hayunas snektponHas oubmauoreka «eLibrary»http://elibrary.ru

9. MeToaundyecKkue YKazaHusd 1Jas oﬁyqammnxm 110 OCBOCHHMI0 JHUCHUIIJIMHBI

VY4ebHo-MeToInuecKkre pa3paboTku uMmerorcs B HayuHoit  OMOIMOTEKe W AJIEKTPOHHOW HH-
dhopmarmornHo-oopazoBarenbHol cpeae PI'BOY BO HOxuo-Ypanbckuii [AY:

1 Jlunamuka. 3aKOHbI COXPAHEHUs B MEXaHMKE [DJIEKTPOHHBIA pecypc] : METOA. yKa3aHMs Ul BbI-
MTOJTHEHUS TIPAKTHYECKUX M CaMOCTOSITENBHBIX padot mo ¢usuke / coct. C. c. bemoycosa ; FOxHO-
VYpaneckuii I'AY, UHctutyT arposkonorun .— Mmuacckoe: FOxHo-Ypansckuii 'AY, 2017 .— 44 c. :
un., tabn. — bubnworp.: ¢. 42 (9 na3z.) .— 0,6 MB .— Jloctynm u3 nokampHOUM cetn MAD
http://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf .— Hoctym u3 cetu MHTepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf
2. KunemaTtuka [DneKTpoHHBIA pecypc] : METOA. yKa3aHWs ISl MPAKTUYECKUX U CAMOCTOSITEIIbHBIX
pabot no ¢usuke / coct. C. C. benoycona ; KOxno-Ypanbckuit 'AY, UHCTUTYT arpo3koysoruu .—
Muacckoe: FOxHO-Ypansckuit [AY, 2017 .— 28 c. : un., tadn. — C npuin. — bubmmorp.: c. 26 (6
Ha3B.) .— 0,5 MB .— Jloctyn u3 nokaneHoi cetn MAD
http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf.— Jloctyn u3 cetu UurepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf
3. DnekTpocTaTuka [DIeKTPOHHBIA pecypc] : METOA. yKa3aHUs AJIs BBIIIOJIHEHUS IPAKTHUECKUX U Ca-
MOCTOSITENIBHBIX padoT mo ¢usuke / coct. C. C. benoycona ; FOxuo-Ypansckuit 'AY, UncTutyT ar-
poskosnorun .— Muacckoe: FOxuo-Ypansckuit [AY, 2017 .— 50 c. : un., Tabn. — bubmmorp.: c. 47
(5 Ha3B.) — 0,8 MB .— Jloctyn nu3 JIOKAJTLHOM CceTH NAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf . Hoctyn u3 ceru UntepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf
4. TlocTOSIHHBIN 3JEKTPUUYECKUN TOK [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHHWs Ul BBIIOJHEHHUS
MPAKTHYECKUX M CaMOCTOSTENbHBIX padboT mo ¢usuke / coct. C. C. benoycona ; FOxxHo-Ypanbckuit
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I'AY, UnctutyT arposkosnorun .— Muacckoe: FOxno-Ypansckuii 'AY, 2017 .— 44 c. : un., Tabn. —
bubmuorp.: c¢. 41 (7 wma3B.) .— 0,5 MB . Jloctryn wu3 nokambHOM cetu HWMAD
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf . Hoctyn u3 ceru UntepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble IPH OCYILIECTBJICHUH 00Pa30BaTeJILHOTO
npouecca no AMCHUILVINHE, BKIIOYAs NepevYeHb POrpaMMHOro odecrnedyeHusi . HHPOPMALMOH-
HBIX CIIPABOYHBIX CHCTEM,

B Hayunoit OubnmoTreke ¢ TepMUHAIBHBIX CTAHIMH MPEJOCTAaBIIAETCS JOCTYI K 0a3aM JaHHBIX:
- Uadopmanmonno-crpaBounas cuctrema 'OCTo Texskcnepr http:// www.cntd.ru.

[IporpamuoeobecreueHue:

-ITO OfficeStd 2019 RUS OLP NL Acdmc, JIunensuonnsiii goroop Ne 11353/409/44 ot
25.12.2018;

-ITO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIutieH3MOHHBINA JOTOBOP
Ne 11354/410/44 ot 25.12.2018;

-ITO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIutieH3MOHHBINA JOTOBOP
Ne 008/411/44 ot 25.12.2018;

-IIO WinPro 10 SNGL Upgrd OLP NL Acdmc, JIunensnonnsiii joroop Ne 008/411/44 ot
25.12.2018

-AntuBupyc Kaspersky Endpoint Security mans  OusHeca, JIMIIEH3MOHHBIH  JIOTOBOD
Ne 20363/166/44 ot 21.05.19;

-OnepalimoHHasl CcHUCTeMa CHELUaIbHOTO Ha3zHaueHus «Astra Linux Special Edition»
PYCB.10015-01, JIuuenzunonnsiii qoroBop Ne PBT-14/1653-01-BY3 ot 14.03.2018

11. MaTepuanbHO-TexHH4YecKasi 0a3a, He00X0AUMAas 1JIsl OCYILIeCTBJICHHs 00pa3oBaTe/lb-
HOTI'0 Npouecca Mo AUCHUILINHE

YueOHble ayANTOPUH AJs NPOBedeHUs] 3aHATHI, MPeLyCMOTPEHHBIX MPOrpamMMoi, OCHA-
LIeHHbIE 000PY10BAHHEM M TeXHMYECKHMH CPeACTBAMHU 00y4eHHs

1. YueOHast ayauTopus Aisi IPOBEACHUS 3aHATHH JICKIIMOHHOTO THUIIA, OCHAIICHHAS MYJIbTHMe-
JTUHHBIM 000pyA0BaHUEM (KOMITBIOTED U BHaeonpoekTop) — 103, 202.

2. YuebHas ayauTopus JJs MPOBEJCHUS MPAKTUYECKUX 3aHATUHN, 3aHATUH CEMUHApPCKOTO THUIIA,
BBINOJIHEHUS] KyPCOBBIX Pa0dOT, TPYIIOBBIX U WHAWBUIYAIbHBIX KOHCYJIBTALNH, TEKYLIEr0 KOHTPOJI U
MIPOMEKYTOUHOM aTTeCTalK — JJabopaTopus 0€30MacHOCTH XU3HeaesTeabHOCTH — JlabopaTopust ¢u-
3uku — 107.

3. YueOHas ayauTopusi JUIsl IPOBEACHUS NPAKTUUYECKUX 3aHATUH, 3aHATUH CEMUHApPCKOTO THUIIA,
BBINOJIHEHUS] KYPCOBBIX Pa0dOT, TPYIIOBBIX U WHAWBUIYAIbHBIX KOHCYJIBTALNH, TEKYLIETr0 KOHTPOJIS U
IIPOMEXYTOUHOM arrectanuu — 105.

IHoMemeHus 1J1s1 CAMOCTOATENbHOM padoThl 00y4aKO M XCS
1. ITomemnieHus Uit caMOCTOATENbHON paboThl oOyyaromuxcst — ayauropust Ne 111a, 108, ochHa-
IIEHHbIE KOMITBIOTEPHON TEXHUKOH C MOJKIIIOYEHUEM K ceTH «VHTepHeT.

IlepeyeHb OCHOBHOIO y4e0HO-/1a00pPATOPHOT0 000PYI0BAHUS

bapomeTtp BP -52
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Kommiekt 6710K0B IHHAMOMETPOB
Moaenb KpUCTAUIMYECKON PEIIeTKH
Mopeins aneKTpoaBUraTesns
DIEeKTPOCKOI Jab0paTOPHBII

HaGop rpy30B 110 MexaHHKe

HaGop nunamomeTpoB

Ha6op npyxun

OrsuBo BO3IyIIIHOE

[lIratuB n3onupyromun

Becsl yaeOHbIE ¢ TUpsSMHU

BonbT™meTp nabopatopHbIi

Peocrat PIT-6M naGopatopHbIii
Kanopumerp

[rarus naboparopusiii [I1JI-2
[Mucroner GammcTHYECKU
JlaGoparopHubrit Ha00p «TerIoBbIe POIECCHI»
CTonuk noabeMHbIN

CTpesiku MarHUTHbBIE

Jlaboparopusrit Habop «I3omporecchi»



I1PH/IOKEHHUE

®OH/JI OHEHOYHbIX CPEACTB

JUIS TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH U IPOBEJCHUS MPOMEKYTOYHON aTTecTaluu
00yJarOIIUXCs MO AUCIUTIIINHE
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COAEPKAHHUE

Komnerenmun ¢ ykazanuem stana ux popmupoBanus B nporecce ocBoenus OIIOIL....
[Toxazarenu, KpUTEPUH U IIKAJIA OLICHUBAHNS UHIUKATOPA NOCTHXKECHUS KOMIICTCHIINH. . .
TumnoBsle KOHTPOJIBHBIE 33JaHUS U (UJIM) UHBIE MaTepPHaJIbl, HEOOXOIUMBIE JIJIsl OLIEHKH 3Ha-
HUW, YMEHHUM, HABBIKOB W (MJIM) OMBITA JEATEILHOCTH, XapaKTEPU3YIONIUX CPOpMUPOBaAH-
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1. KoMmneTeHuuM M UX HHAUKATOPBLI, (hopMHUpyeMble B Ipoliecce 0CBOEHUS AUCHUIINHBI

OIIK-1. Criocob6eH pemniaTh TUMIOBBIC 3a7a4u MPOGECCHOHATHHOM IeATeTLHOCTH HAa OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB MAaTCMAaTUUYCCKUX U CCTCCTBCHHBIX HAYK C IPUMCHCHUCM I/IH(bOpMaI_[I/IOHHO—
KOMMYHHMKAIIUOHHBIX TEXHOJIOTHH.

Ko I 1 HAUMEHOBAHUE (DOpMI/IpyeMbIe 3YVH HanmenoBanue
MHIHUKATOPA TOCTHU- OIICHOYHBIX
JKCHMA KOMIICTCHIINN 3HaHUA YMCHUS HABBIKH CpCACTB
N-1 OIIK-1 Uc- OO0yuarommiics OO0yuarommiics OO6yuarommiics Tekymas arte-
OJIb3YyE€T OCHOB- JOJDKEH JOJDKEH JIOJDKCH  BJIAJACTh: | CTalHA:
HbIC 3aKOHBI €CTe- 3HaTh.0CHOBHBIC YMETB:UCIIOIb30BA | HABBIKAMHU IPUMeE- | - YCTHBIM OTBET
CTBECHHOHAy4YHBIX ¢usznueckue 3a- | Tb OCHOBHBIE (H- | HCHUS COOTBET- | HA IIpaKTHU4Ye-
JUCHHUIIIMH JJIs KOHBI, SIBJICHHUS M | 3UYECKHE 3aKOHBI | CTBYIOLIETO (U3H- | CKOM 3aHSATUU

peleHus CTaH-
JTApTHBIX 33734 B
00JIacTH arpoHo-
MUH ¢ IPUMEHEHHU-
eM nH(pOpMaIHOH-
HO-
KOMMYHHUKAIOH-
HBIX TEXHOJIOTHI

MPOIECCHI, Ha KO-
TOPBIX OCHOBaHBI
MPUHLMUIOBL  JEH-
CTBUSI  OOBEKTOB
npodeccuoHab-
HOU JEATEIbHOCTHU
U KOTOpBIE WC-
MOJIB3YIOTCS  JIJIst
pemenus npodgec-

n IIOHATUA JJISL
pemeHust mpodec-
CHUOHAJIBHBIX 3aa4

-(b.1.0.32-V.1)

KO-
MaTeMaTHYeCKOTO
anmapara, METOJ0B
aHaJIN3a M MOJICIIH-
pOBaHHS, TEOPETHU-
YEeCKOro M JKCIIe-
PUMCHTAJIBHOT'O
UCCIICIOBaHHS TIPU
pemieHnH  TIpodec-
CHOHAIIBHBIX 3a1a4
-(b.1.0.32 -H.1)

-0T4eT II0 Ja-
OGopaTopHOi
pabore;

- TecTHpOBa-
HHUC.
-KOHTpPOJIbHAS
pabota

[Ipomexyrou-
Hasi  aTTecTa-
s

CHOHABHBIX  3a-
maa - (b.1.0.32 -
3.1)

- 3a4€eT C OllEH-
KO

2. Iloka3aTeu, KPpUTEPHUHU H IIKAJA OLeHUBAHUS COPMHUPOBAHHOCTH KOMIMETEHIUM

[Toxazarenn Kputepuu u 1mkasna olleHUBaHUs pe3yJbTaToOB 00yUYEHHs 0 JUCLUILUINHE

ouenuBanus | Henocrarounsiii | [locraTtounslii ypo- | Cpennuil ypoBeHb | Bblcokuil ypoBeHb
(3YH) YPOBEHb BEHb

b.1.0.32 -3.1 | OGyyaromuiics He OOyuaronmiics OO6yuaromuiics ¢ OO0yuaromuiics ¢

3HAEeT OCHOBHBIE
¢dusnveckue 3a-
KOHBI, SIBJICHHS U
MPOIIECCHI, Ha KO-
TOPBIX OCHOBAHBI
MIPUHLIUIIBI 1EH-
CcTBUS 00BEKTOB
npogeccuoHab-
HOU JIeATENbHO-
CTH B KOTOpHIE
HCTIONB3YIOTCS
JUTSL PEIICHUS
npogecCuoHaIb-
HBIX 3a71a4

¢71a00 3HAET OCHOB-
HbIE (PU3NYECKUE
3aKOHBI, IBJICHUS U
MIPOLIECCHI, HA KOTO-
PBIX OCHOBAHBI
MIPUHLIUIBI 1EH-
CTBUS 00BEKTOB
npodeccroHanbHOM
JEATETLHOCTH U KO-
TOPBIEC UCIIONB3Y-
I0TCS JJTS PEIICHUS
npodecCHOHATBHBIX
3a7a4

HE3HAYUTEIbHLIMHU
OIIMOKAMH U OT-
JENbHBIMH TTPOOE-
JIaMH 3HAa€T OCHOB-
HbIe (U3HYECKUE
3aKOHBI, SIBJICHUS U
MPOIIECCHI, HA KOTO-
PBIX OCHOBaHBI
MIPUHLIMIBI 1EH-
CTBHUSI O0BEKTOB
npodecCHOHATbHON
JIEATEIIbHOCTH U KO-
TOPBIC UCITIONB3Y-
I0TCS JUISL PEIeHUs
po¢eCCUOHATBHBIX
3a71a4

TpebyeMol crerie-
HBIO TTOJIHOTHI U
TOYHOCTH 3HAET OC-
HOBHBIE (pr3Hue-
CKHE 3aKOHBI, sIBJIC-
HUS ¥ TIPOIIECCHI, Ha
KOTOPBIX OCHOBAaHbI
MIPUHLIUIIBI 1EH-
CTBUSI OOBEKTOB
npoecCHoHATBLHOM
NEeSITETbHOCTH U KO-
TOPBIE UCIIONB3Y-
FOTCSI IS PETLICHHSI
npodeccuoHaTbHBIX
3ama4
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b.1.0.32 -

OO0yuarommiics He

OO6yuarommiics

OO0yuarommiics

OO0yuarommiics

V.1 yMeeT HCHOb30- crabo ymeeT uc- yMeeT HCHOb30- yMeeT HCHOb30-
BaTh OCHOBHBIC | MOJB30BAaTh OCHOB- | BaTh OCHOBHBIC (M- | BaTh OCHOBHBIC (hU-
¢dusmueckue 3a- Hble (U3NYECKUEe | 3UYECKHUE 3aKOHBI U | 3WYECKUE 3aKOHBI U
KOHBI ¥ IOHSITUSL | 3aKOHBI Ml IOHSTHUS | TOHSTHS JUISA pelie- | HMOHSTHS IS perie-
JUISL peLeHus IS pelIeHus mpo- HUS npodeccuo- HUS podeccuo-
npodeccuoHab- (eccroHaTBHBIX HaJIBHBIX 33134 C HaJIbHBIX 33134
HBIX 3a4a4 3aga4 HE3HA4YUTCIIbHBIMHA
3aTPyTHEHUSIMU
b.1.0.32-H.1 | OGyyaromuiics He OOyuarommiics OO6yuaromuiics ¢ Obyuaronuiics

BJIaJIcCT HABBIKA-
MU TIPUMEHEHUS
COOTBETCTBYIOIIIE-
ro pU3uKo-
MaTeMaTHIECKOTO
ammapara, MeTo-
JIOB aHaJN3a 1
MO/JICIIMPOBAHUS,
TEOPETUYECKOTO H
HKCIEPUMEHTAIIb-
HOTO MCCIIE/IOBA-
HUS TIPU PEIICHUN
npogecCuoHaIb-
HBIX 33724

ci1abo BiameeT
HaBBIKaMU TpUMe-
HEHHSI COOTBET-
CTBYIOIIETO (HhU3H-
KO-
MaTeMaTH4eCKOTO
amrmapara, MeTOJI0B
aHaJM3a U MOJICTIH-
pOBaHUsI, TEOPETH-
YECKOTO M JKCIIe-
PUMEHTAIBHOTO HC-
CJIEIOBaHUS TIPH
pereHuu npodec-
CHUOHATIbHBIX 3a7a4

HEeOOJIBIINMH 3a-
TPYAHEHUSMU BJIa-
JieeT HaBBIKAMHU
IMPUMCHCHUSA COOT-
BETCTBYIOIIETO hH-
3UKO-
MaTeMaTHIECKOTO
amnmapara, MeTo/I0B
aHaJIM3a ¥ MOJICIH-
pOBaHMUS, TEOPETH-
YEeCKOT'0 M JKCIIe-
PUMCHTAJIBHOT'O UC-
CIICIOBAHMSI TIPH
pemeHuu npogec-
CHOHAJIBHBIX 3a/1a4

CcBOOOIHO BIIaZIEET
HABBIKAMU TpUMe-
HEHHSI COOTBET-
CTBYIOIIETO (HU3H-
KO-
MaTEeMaTHYECKOTO
arrmapara, MeTOJIOB
aHaJM3a U MOJICIH-
pOBaHUsI, TEOPETH-
9YEeCKOT0 U JKCITe-
PUMEHTAIBHOTO UC-
CIICJIOBAHHUSI TIPU
pemenun mpodec-
CHOHAJIBHBIX 33734

3. TunoBble KOHTPOJIbHBIE 3aJaHUS U (MJ1H) HHbIE MATEPUAJIbI, HEOOXOAUMBbIE /11l OLEHKH 3Ha-
HMii, YMeHHii 1 HABBIKOB M (WJIM) ONBITA 1eATEJIbHOCTH, C()OPMUPOBAHHBIX B MpoIecce 0CBOe-
HUSA TUCIHUILIAHBI

TunoBble KOHTPOJBHBIC 33JAHMS U MAaTePHAIIbI, HEOOXOAUMBIE JIJIS OIICHKU 3HAHHM, YMEHUN H
HaBBIKOB, COJEPIKATCS B YICOHO-METOAMYECKUX pa3padOTKax, MPUBEACHHBIX HUXKE.

1 Innamuka. 3aKOHBI COXPAHEHUS B MEXaHHMKE [DIEKTPOHHBIN pecypc]

. MCTOA. yKasaHHusA OJIsd BBI-

MOJTHEHUS TPAKTUYECKUX M CaMOCTOATENbHBIX paboT mo ¢usuke / coct. C. c. benoycosa ; KOxHo-
Vpansckuii 'AY, Uucturyt arposkosiorun .— Muacckoe: FOxHo-Ypansckuit 'AY, 2017 .— 44 c. :
wi., tabn. — bubmuorp.: c¢. 42 (9 na3B.) .— 0,6 MB .— Jloctyn u3 nokambHOi cetu HMAD
http://nb.sursau.ru:8080/localdocs/iae/ppm060.pdf .— Hoctym u3 cetn MHTEpHET.
http://nb.sursau.ru:8080/webdocs/iae/ppm060.pdf
2. Kunematuka [DneKTpOHHBIA pecypc] : METOA. YKa3aHus ISl MPAKTUYECKUX M CaMOCTOSITEIIbHBIX
pabot no ¢usuke / coct. C. C. benoycona ; KOxno-Ypansckuii 'AY, Uncturyr arposkonoruu .—
Muacckoe: FOxHO-Ypansckuit [AY, 2017 .— 28 c. : un., tabn. — C npuin. — bubmmorp.: c. 26 (6
Ha3B.) .— 0,5 MB .— Jloctyn u3 nokaneHoi cetu MAD
http://nb.sursau.ru:8080/localdocs/iae/ppm062.pdf.— Jloctyn u3 cetu UurepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm062.pdf
3. DOnekTpocTaTuka [DIeKTPOHHBIA pecypc] : METOA. yKa3aHUs AJIs BBIIIOJIHEHUS INPAKTHUECKUX U Ca-
MOCTOSITENIBHBIX padoT mo ¢usuke / coct. C. C. benoycona ; FOxuo-Ypansckuit 'AY, UncTutyT ar-
poskosnorun .— Muacckoe: FOxuo-Ypansckuit AV, 2017 .— 50 c. : un., Tabn. — bubmworp.: c. 47
(5 Ha3B.) — 0,8 MB .— Hoctyn nu3 JIOKAJTLHOM CceTH HAD
http://nb.sursau.ru:8080/localdocs/iae/ppm064.pdf . Hoctyn u3 cetu UntepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm064.pdf
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4. TlocTOSIHHBIN 3JEKTPUUYECKUN TOK [DIEKTPOHHBIM pecypc] : METOoA. yKa3aHHWs Ul BBIIOJHEHHUS
MPAKTHYECKUX M CaMOCTOSTENbHBIX paboT mo ¢usuke / coct. C. C. benoycona ; FOxxHo-Ypanbckuit
I'AY, UnctutyT arposkonorun .— Muacckoe: FOxuno-Ypansckuii 'AY, 2017 .— 44 c. : un., Tabn. —
bubmuorp.: c¢. 41 (7 wma3B.) .— 0,5 MB . Jloctryn wu3 nokambHOM cetu HWAD
http://nb.sursau.ru:8080/localdocs/iae/ppm063.pdf . Hoctyn u3 ceru UntepHer.
http://nb.sursau.ru:8080/webdocs/iae/ppm063.pdf

4. MeToauyecKue MaTepuaJibl, ONpe/easiioliue MpPoiueIypbl OeHUBAHUS 3HAHMIA,
YMeHUii, HABbIKOB U (MJIH) ONBITA AeSATeJIbHOCTH, XapaKkTepu3yommx 3tan(b1) gopmMupo-
BaHHUS KOMIIeTEeHI Ui

B nanHOM paszgene METOAMYECKUE MAaTEPUAIIbI, ONPEAEISIOIINE TPOLEAYPbl OLEHUBAHUS 3HA-
HUW, YMEHUM, HABBIKOB MO IUCHUIUIMHE «DU3MKa», TPUBEACHBI TPUMEHUTEIHHO K KaXIOMY U3 HC-
MOJIb3YEeMBIX BHIOB TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTecTanuu 00ydaronux-
csl.

4.1. OueHovHbIe CpeCcTBA 1JIsl MPOBeAeHHs TEKYIero KOHTPOJIsA YCIeBaeMOCTH, B TOM
4yuc/ie B mpouecce NPAKTU4eCKOi MOAroTOBKe

4.1.1. YcTHBIN OTBET HA IPAKTHYECKOM 3aHATUU

Y CTHBIM OTBET Ha MPAKTUYCCKOM 3aHATUN HCIIOJIB3YCTCA JIsI OLCHKU KauCeCTBA OCBOCHUSA O6y-
YaIOUUMCs OCHOBHOM TTPO(hecCHOHATbHON 00pa30oBaTEIbHOM MPOTrpaMMBbI 110 OTJEIBHBIM BOIIPOCAM U
TeMaM JUCIUIUIMHBL. TeMbl M TUIaHbI 3aHATUH (CM. METOApa3pabOTKU...) 3apaHee cOOOMmalTes 00y-
yaromuMcsa. OTBET OLEHUBAETCS OLEHKOW «OTIMYHO», «XOPOLIO», «YHAOBJIETBOPUTEIBHO» WU «HE-

YAOBJIETBOPUTENHHO.
No OLleHOYHBIE CPEJCTBA Kox u HauMenoBanue
OTBeT Ha MPAKTUYECKOM 3aHITHH WHANKATOPa KOMIIE-
TEHIINU
1 Jluck paauycom 20cM BpamiaeTcsl COrNacHo ypaBHeHuio g=A+Bt+Ct?, Na-1.011K-1

rae A=3 pax; B=-1c!; C=0,1c?, ¢ - yron mopopora paamyca aucka. | Mcrnons3yeT 0CHOB-

Onpenenuts 1yist MOMeHTa BpemeHu 4,0 ¢ 3HaueHHE yria MEX]y BEeK- HbIE 3aKOHBI €CTe-

TOpPaMH TIOJIHOTO M HOPMAJIBHOTO YCKOPEHHH, a TaKKe YUCIO 000po- CTBEHHOHAYYHBIX

TOB, CJICIAHHBIX TUCKOM K JAHHOMY MOMEHTY OT Hadaja BpalieHHUs. TUCITUTLIAH IS pe-

IIEHUST CTaHIAPTHBIX
3aJ1a4 B COOTBET-
CTBUH C HaIlpaBJICH-
HOCTBIO PO ECCHO-
HaJILHOU JIeITENbHO-
CTHU

Kputepun ouenku orsera (Taln.) TOBOAATCA A0 CBEACHHMS OOy4aromIMXCs B Hayaue 3aHATHM.
OneHka 00BABISIETCS 00Y4aIOLIEMYCsl HENOCPEICTBEHHO I10CIIE€ YCTHOIO OTBETA.

IlIkana Kpurepun oneHuBanus

- 00ydJaronuics MOJTHO YCBOMJI YU€OHBIN MaTepual;

- TIPOSIBIISIET HABBIKM aHAJIN3a, 0000IEHHs, KPUTUYECKOTO OCMBICIIe-
Ouenka 5 HUS 1 BOCIPHUATHS WH(OPMAIINK, HaBBIKM OMMCAHUS OCHOBHBIX (hH3H-
(oTIM4HO) YECKHUX 3aKOHOB, SIBJICHUH U ITPOLIECCOB;

- Marepuaj U3J0KE€H I'PaMOTHO, B OMPENIEIECHHON JIOTUYECKOWU MOCIe-
JIOBATEIBHOCTH, TOYHO HCIIOJIB3YETCS] TEPMUHOJIOTHS;
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- IOKA3aHO YMEHHME WIIIIOCTPUPOBATH TEOPETUYECCKUE MTOJIOKEHUS KOH-
KpETHBIMU ITPUMEpPaMH, IPUMEHATh UX B HOBOW CUTYallUH;

- IPOJEMOHCTPUPOBAHO YMEHHUE PEIIaTh 3a1a4H;

- MOT'YT OBITH JOTYILEHBI OIHA—BE HETOUHOCTHU MPHU OCBEIICHUH BTO-
POCTENIEHHBIX BOIIPOCOB.

OueHka 4
(xoporo)

OTBET YAOBJIETBOPSET B OCHOBHOM TPeOOBAHUSM Ha OLICHKY «5», HO IIPU
TOM MMEET MECTO OJMH U3 HEAOCTATKOB!

- B YCBOGHUM y4eOHOro Marepuayia JOMyIIeHbl HeOOIbIINE MPOOebl,
HE MCKa3MBIINE COIEPKAHNE OTBETA;

- B pELICHUH 3aJ1a4 JONYIIECHbl He3HAYUTEIbHBIC HETOUHOCTH.

(YIOBIETBOPUTENHHO)

Ouenka 3

- HEMOJIHO WJIM HEMOCJEeI0BaTeIbHO PACKPHITO COIEp )KaHUE MaTepHaa,
HO TMOKa3aHo oOIiee MOHUMAaHHE BOIMPOCA U MPOAEMOHCTPHPOBAHBI
YMEHHsI, TOCTaTOYHbIE AJIs JaJIbHEHUIIEr0 YCBOCHUSI MaTepuaa;

- UIMEIIMCh 3aTPYIHEHUS WU JOMYIIECHBI OMUOKU B ONPEICICHUH TTIOHS-
TUN, UCIIOJIb30BAaHUU TEPMHUHOJIOTHH, ONMHUCAHUN (PU3NYECKUX 3aKOHOB,
SIBJICHUI U MPOLIECCOB, PEIICHUH 3a]1a4, UCIPABIICHHbIE MOCIIE HECKOIb-
KHMX HaBOJSIIMX BOIPOCOB;

- HETIOJIHOE 3HaHHE TEOPETUUYECKOTO Marepuana; oOyJaronuiicss He Mo-
KET IPUMEHHUTh TEOPUIO B HOBOW CUTYaINH.

(HEy10BJIIETBOPUTEIILHO)

Onenka 2

- HE PACKPBITO OCHOBHOE COZIEpKAHKE YIeOHOTO MaTepuana;

- oOHapy)KeHO HE3HaHWE WM HEMOHWMaHue OOoJNbIed WM Haubosee
BaXHOW 9acTH yueOHOTO Marepuana;

- JIOTIYIIEHBI OIMIMOKH B ONPEACICHUN TOHSATHH, MPH WCIOIb30BaHUH
TCPMUHOJIOTUH, B OIMUCAHUU (bI/IBI/I‘-IeCKI/IX 3aKOHOB, SIBJICHUU U mnmponec-
COB, pEIICHUM 3aJad, KOTOpPBbIE HE WCIPABICHBI IOCIE HECKOJIbKUX

HaBOJAAIIIMX BOIIPOCOB.

4.1.2. OueHuBaHuE OTYETA IO JJAOOPATOPHOU paboTe

Otuer o 1abopaTopHON PabOTE UCIIONIB3YETCS ISl OIICHKU Ka4eCTBa OCBOCHHS 00YJArOIIIHMCS
OCHOBHOH TpO(eCCHOHATHLHONH 00pa30BaTEIILHOW MPOTPaMMBbl 1O OTICIBHBIM TE€MaM JIUCIUTUINHBL
Conepxanue u popma oTdeTa 1o Ja00paTOPHBIM padOTaM MPUBOAUTCS B METOJUUECKUX YKA3aHUAX K
nabopatopubiM padotam (m. 3 ®OC). ConmeprkaHue OTYETa U KPUTEPUU OIICHKU OoTuyeTa (Tabj.) J0BO-
JSITCS 10 CBEJICHHs 00Yy4JaloUINXCsl B HaYaJe 3aHsITHH.

Ne OneHoYHbBIE CpEeICTBA Kon n naumenoBanue
Otuet no nabopaTopHO# padboTe WHJUKATOpa KOMIe-
TEHIUU
1 1. Yto Ha3BIBACTCS CHIIOM TKECTH? NJI-1.011K-1

2. Yro nogHUMaeTcs Mo/ CUIIOH BCEMUPHOIO TATOTEHUS ?

3. anumute GopMyiTy Ui ONIPEIEIEHUS YCKOPEHUS CUJIbI TSKECTH.
4. Kak onpezensiercss ycKOpeHUEe CBOOOIHOTO MaJICHUS C TIOMOLIIO
MaTeMaTHYeCKOro MasiTHUKa?

5. Yro Ha3pIBaeTCsA MaTEMaTHUYECKUM MasTHUKOM ?

6. Kak onpenenuthb nepuo KojieOaHUH MaTeMaTHYECKOTO MassTHUKA? 3a7a4 B COOTBET-

CTH

Hcnonb3yer 0CHOB-
HBIE 3aKOHBI €CTe-
CTBCHHOHAYYHBIX

JUCLUIIINH JJIA pe-

ICHUA CTAHIAPTHBIX

CTBUH C HaIlpaBJICH-
HOCTBIO TTpodeccuo-
HaJILHOM JIeATeIILHO-
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OT4eT oleHUBaeTCs MO0 YCMOTPEHUIO MPENOAaBaTeNs OLIEHKON «OTIIMYHO», «XOPOLIO», «YI0-
BJIETBOPUTENIBHO», «HEYIOBJIETBOPUTEIBHO» UJIU OLICHKOW «3a4TEHO», «HE 3a4TeHO». OlLeHKa «3a4yTe-
HO» CTaBUTCS OOydarouumcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPHTEPHUSM, YCTAaHOBICHHBIM
JUTSI TIOJIOKHUTENBHBIX OIEHOK («OTIUYHO», «XOPOIIO», «yIOBIECTBOPUTEIHHO»). OIlleHKa 0OBSBISICTCS
o0yuJarolemMycs HeoCPECTBEHHO MOCIIe CIadH OTYeTa.

HIkanaa

Kpurepumn oneHuBanus

OneHka 5
(OTIIUYHO)

- U3JI0KEHHE MaTepualia JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIa/ICHHE TEPMHHOJIOTUEH;

- YMCHHC BBICKA3bIBATb U 000CHOBATHL CBOH CYXKACHUA IIPU OTBCTC HaA
KOHTPOJIbHBIC BOIIPOCHL;

- YMCHHC OIIUCBIBATH (bI/I3I/I‘IeCKI/Ie 3aKOHBI, SIBJICHUA U TPOUCCCHI;

- YMEHHUE NPOBOJUTH U OLICHUBATH PE3YIbTAThl H3MEPEHHUIA;

- c1ocoOHOCTh PeIIaTh 334a4H.

Onecuka 4
(xoporo)

- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;

- cB00OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- OCO3HAHHOE MPUMEHEHHE TEOPETUUECKUX 3HAHUU [UIsl OnmucaHusl husu-
YECKUX 3aKOHOB, SIBJICHHI M MPOLIECCOB, PEIICHUS KOHKPETHBIX 3ajad,
MPOBEJCHUSI M OLICHUBAHUS PE3yJIbTaTOB M3MEPEHUU, HO COJAEp)KaHUE U
(dbopMa 0TBeTa UMEIOT OTJEIbHBIE HETOYHOCTH.

Onenka 3
(YIOBIIETBOPUTEIHHO)

- U3JI0’)KEHHE MaTepuasa HeMoJHO, HEMOCIEA0BaTEIbHO,

- HETOYHOCTHU B OIpeeICHUH MOHATHM, B MPUMEHEHUHU 3HAHUM ISl OMH-
caHusl (PU3UYECKUX 3aKOHOB, SIBJICHUU M TMPOIECCOB, PEIICHUS KOHKPET-
HBIX 3a]1a4, IPOBEJCHUS U OLICHUBAHUS PE3yJIbTaTOB U3MEPEHUIH,

- 3aTpyIHEHUsI B 000CHOBAHUU CBOMX CYXKICHHIA,

- 00Hapy’KMBaeTCs HEJAOCTATOYHO INIyOOKOE MOHMMaHUE U3y4E€HHOTO Ma-
Tepuaa.

Onenka 2
(HEey1OBJIETBOPUTEIILHO)

- OTCYTCTBHE HEOOXOANMBIX TEOPETUUECKUX 3HAHW; JOMYIIEHB! OINOKH
B ONpECNCHUH TOHATHH M ONMUCAHUM (U3NUYECKUX 3aKOHOB, SIBJICHUU U
IPOIIECCOB, NCKAKEH UX CMBICI, HE PELICHBI 3a/1a4i, HE MIPABUIIBHO Olle-
HUBAIOTCSI Pe3yIbTaThl U3MEPEHUH;

- He3HaHHWE OCHOBHOTO Marepuaya y4eOHOH HpOrpaMMBl, TOMYCKAOTCs
rpyObie OuIMOKH B U3JI0KEHUH.

HIxana

Kpurepun oueHuBanus

OlleHKa «3aU4TEHO»

- M3JI0KEHHE MaTepuala JOTHYHO, TPaMOTHO;

- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKA3bIBaTh U OOOCHOBATH CBOM CY)KICHUS IIPU OTBETE Ha

KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHE ONHCHIBATh (PU3NIECKUE 3aKOHBI, SIBICHUS U MIPOIECCHI;

- YMEHHUE MPOBOANTH U OILICHUBATH PE3yJIbTaThl U3MEPEHUI;
- CIIOCOOHOCTH pelIaTh WH)KEHEPHBIC 3aJaddl (JOMYCKAeTCsl Haluue
MaJIO3HAYUTENBHBIX OIMMOOK WJIM HEJOCTAaTOYHO IIOJHOE PACKPBITHE
coziep’KaHNe BOIIPOCA WJIM MOTPEIIHOCTh HEMPHUHIMITHAIFHOTO Xapak-
Tepa B OTBETE HA BOIIPOCHI).

O1eHKa «He 3aYTEHO»

- OTCYTCTBHE HEOOXOIUMBIX TEOPETHUYECCKUX 3HAHWM; JIOMYIICHBI
OIIMOKY B ONpEACICHUN TMOHITHNA M ONMUCAHUU (PU3UYECKUX 3aKOHOB,
SIBJICHH W TIPOIIECCOB, MCKAKEH HMX CMBICJ, HE PEIICHBI 3a7a4d, HE
MPaBUIILHO OLICHUBAIOTCS PE3YJIbTaThl U3MEPEHUN;

- HE3HaHWE OCHOBHOT'O MaTepuajia yaeOHOH MPOrpaMMBbl, TOMYCKAIOTCS
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| rpyOBI€ OIMOKY B U3JIOKCHUH.

4.1.3 TectupoBanue

TectupoBaHue HCMONB3YETCS Ul OLEHKM KauecTBAa OCBOEHHUS CTYIEHTOM O0pa3oBaTelbHOU
MporpaMMBbl 1O TeMaM WM pa3jesiaM JUCHUIUIMHBL [1o pe3ynapTaTaM 3auera CTYIEHTY BBICTABIISETCS
OLIEHKA «OTIMYHO», «XOPOILI0», «YJAOBIECTBOPUTEIHHO» UIIU «HEYIOBIETBOPUTEIHLHO.

Ne O1neHoYHbBIE CPECTBA Kon n naumenosanue
TectupoBanue UHIUKATOpa KOMIIe-
TEHIINU
1. 1.YpaBHEHUE NIIIOCKOW CUHYCOUIAJIbHOM BOJIHBI , PACIIPOCTPaHSIO- NJ-1.0I1K-1
o — . 3 -
wuiics 810k ocu OX, umeet Buaé = 0,01sin(10°f — 2x). Ilepuon (B Hcnone3yer ocHOB
MC) paBeH HbIC 3aKOHBI €CTe-
12 CTBEHHOHAYYHBIX
2)1 JMCITUTLINH IS pe-
3)6 28—HpaB OTBET MMCHHUA CTAaHIAPTHBIX
2. [71s1 TIOTIEPEYHOl BOIHEI CIIPABELTHBO YTBEPIKIIE- 3a/iad B COOTBCT-
e CTBHH C HAIpaBJICH-
|. 9ACTHIIBI CPE/IB KONEGTIOTCA B HANPABIEHHH pacpocTpane- | HOCTPIO Mpodeccuo-
HYST BOJIHEL HAJBHOU JIESITENIbHO-
2. YaCTHIIBI CPEIBI KOJICOIFOTCS B HAMPABICHUSIX,, ICPIICHTUKY- cm

JSIPHO HAIIPABJICHUIO PACIPOCTPAHEHHUS BOJIHBL.- IPAB.OTBET
3. Bo3HUKHOBEHME BOJHBI CBSI3aHO C eopManvent cxarus -
pacTsLKEHHS
3.YpaBHEHUs IBUKECHUS MPYKUHHOTO MAasgTHUKA

0
dr*  m dir m e
O TTOaT O T"Jf"lf"lmﬂm"]ﬂmul_'ll hTal

SBnsercs nuddepeHuanTbHbIM YPAaBHEHUEM. . .
*  BBIHYXIEHHUE KOJIeOaHUS - TTPAB.OTBET
*  CBOOOJHBIX 3aTyXalOMIUX KOJIeOaHUH
CBOOOJTHBIX HE3aTyXaIIINX KOJeOaHMIt
4.YpaBHEHHUE IIOCKOW CHHYCOUAAIBHOM BOJHBI, paCIpOCTPAHSIOIIEH-
¢sI BIOJIb OCI/I‘OX co ckopocThio 500 M\c, nMeeT BH

& =0,01sin(10% —

Ao ). BosHOBOE uncio k (B M)
paBHoO..
* 5
* 2 mpaB.OTBET
* 05
* 19. /Ing nonepeyHo BOJIHBI CIIPAaBEAJINBO YTBEPKICHUE. . .
BO3HUKHOBEHHE BOJIHBI CBSI3aHO € AeopMaIiieit cxaTus —
pacTsDKEHUS
Yactuirsl cpepl KOJAEOIIOTCS B HAITPaBICHUU PACIIPOCTPaHE-
HHS BOJIHBI
YacTtulibl cpeibl KOJIEOIIOTCS B HAIIPABJICHUSX,, IEPTIICHIUKY-
JISIPHBIX HAIMIPABJICHUIO PACCTOSIHUS BOJHBL.-TIPAB.OTBET
5.MarepuanpHasi TOYKa COBEPIIIACT TAPMOHHYECKOE KoJieOaHUe ¢ aM-
mutygo A=4cm u yactoroit v=2I"11. Ecinu cmenienne To4ku B MO-
MEHT BPEMEHH, IPUHATHIN 32 HAUaIbHBIN, PABHO CBOEMY HAYIBHOMY
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3HAYEHUIO, TO TOYKA KOJIEOIETCS B COOTBETCTBUH C YPaBHCHHEM (B
cn...
*  x=0,04 cos4nt-npas.omeem
e x=0,04 cosnt
o x=0,04 sinnt
o x=0,04sin 4t
6.YpaBHEHHE IOCKOW CHHYCOUIATbHOM BOJIHBI, paCIIPOCTPAHSIOIICH-

cs1 B1oss ocu OX, umeer Bug & = 0,01sin10°(¢ —5—:;0). JlmuHa BOJIHBI

(B M) paBeH ....
e 3,14 npaB.oTBET
e 2
e 1000
7.YpaBHEHUE ABUKECHUS MIPY>KUHHOTO MasiTHUKA
2
Q + E.X =0
ar* m
sBisieTcs nuddepeHIInaTbHbBIM YPAaBHCHHUEM. ..
*  CBOOOJHO 3aTyXamIINX KOJIeOaHUH
*  CBOOOJIHBIX HE3aTyXaIIINX KOJEOAHUH - MPaB.OTBET
*  BBIHYXXIEHHBIX KOJICOaHUI
8.MarepuanabHas TOYKa COBEPIIAET TAPMOHUYECKHE KOJICOAHUS C aM-
muTyaoil A =4 cM u yactoroit v =2 ', Ecniu cmenieHue Touku B
MOMEHT BpEeMEHH, IPUHATON 3a HaYaJIbHBIM, paBHO CBOEMY MaKCH-
MaJIbHOMY 3HaU€HUIO, TO TOUKA KOJEOIETCSI B COOTBETCTBHH C ypaB-
HeunneM (B CH) ...
e x=0.04 cos nt
e x=0.04 cos 4 nt-npas.omeem
e x=0.04sin4 xt
e x=0,04sin nt
9. 15151 chepruecKOil BOIHBI CIIPABEINBO YTBEPKACHHUE .. ..
* AMIuMTya BOJHBI OOPaTHO MPOMOPIIHOHATBHA PACCTOSHUIO
JI0 UCTOYHUKA KojeOaHui (B HETIOTIIOMIAIONIEH cpesie) —
PaB.OTBET
*  BosHOBBIE TOBEPXHOCTU UMEIOT BUJ NMapaJlJICNIbHBIX APYT APY-
Iy IJIOCKOCTEMN
*  AMIUIUTY/1a BOJIHBI HE 3aBUCUT OT PACCTOSHUSA 10 UCTOYHUKA
Kose0aHuil (Mpu yCIOBUHU, YTO MOTJIOMIEHUEM CPEIbl MOXKHO
npeHedpeys)
10.YpaBHeHHE ABUKEHUS TPY>KUHHOTO MasiTHUKA

ABIsieTCs TUQPepeHITNaTbLHBIM YPAaBHEHUEM. . ..
*  CcBOOOJHBIX 3aTyXalOIUX KoJeOaHun
*  cBOOOJHBIX HE3aTyXalOUINX KoJIeOaHuit
*  BBIHYXJIEHHBIX KOJEeOaHHI - TPaB.OTBET
11.YpaBHeHHE TIIOCKOM CHHYCOUIaTbHOW BOJIHBI, PACIIPOCTPAHSIIO-

miercs Baosib ocu OX, uMeeT BU _:0,01 sin(10°t-2x). Jnuna
BOJIHBI ( B M) paBHa......
* 05
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e 3,14-npaB.oTBET
e 2
12.MarepuanbHasi TOYKa COBEpPIIAET TAPMOHUYECKHE KOJICOAHHUS C
amruTynoil A=4cm u yacroroit v=2 ['n. Ecniu cMenieHne Touku B
MOMEHT BPEMEHH, TPUHATHIN 3a HAYAJIbHBIN, PABHO HYITIO, TO TOYKA
KoJe0JeTcst B COOTBeTCTBUHU ¢ ypaBHeHUEM (B CU).....
e x=0,04 cos 4nt
e x=0,04 cos mt
e x=0,04 sin «t
e x=0,04 sin 4 ©t- npaB.oTBET

Kputepun ornieHku oTBeTa cryaeHTa (Tali.) JOBOAATCS A0 CBEACHUS CTYACHTOB JI0 Havyaa 3ade-
Ta. Pe3ynprar TecTupoBaHus OOBSIBISETCS CTYIEHTY HEMOCPEACTBEHHO MOCIE €ro CAAUH.

lkana Kputepun onennBanus
(% npaBUIBHBIX OTBETOB)
OneHka 5 (OTJIMYHO) 80-100
Orenka 4 (xoponio) 70-79
Ouenka 3 (yAOBJIETBOPUTEIBHHO) 50-69
OneHka 2 (HeYy/IOBIETBOPUTEIHHO) Mmenee S50

4.1.4. KonrponbHas padora

KonTponsHas pabota mpemycMoTpeHa Juisi 3a04H0 (OpMBbI 00yUdeHHS.

KonTponpHast paboTa OLIEHUBASTCS KaK «3a4TCHO» WUJTH «HE 3a4TCHO.
Kpurepuu ornieHKr KOHTPOJIBHOU paOOTHI (Ta0J1.) TOBOAATCS 10 CBEJACHUS CTYICHTOB Ha YCTaHOBOY-
Hoit nexuuu. ComepikaHue, MOPSAOK BBITIOTHEHUS i TpeOoBaHUs K 0(OPMIICHHUIO H3JIOKEHBI B METO-
JTUYECKUX YKA3aHMIX K BBIMOJHEHUIO KOHTPOIBHOM paboThl: . du3nka [DNeKTpOHHBIN pecypc] : Me-
TOJI. yKa3aHUs M0 U3YYCHHIO TUCIUTUTHHBI U 3a/IaHUe JJI1 KOHTPOJIBHON padOThI CTYIEHTaM 3204YHOTO
oTAeNeHus1 arpoHoMuyeckoi cnenuanbHocTh / cocT. C. C. benoycona ; FOxno-Ypanbckuit ['AY, Un-
CTUTYT arpodkosiorun .— Yemsounck: FOxuo-Ypansckuii [AY, 2017 .— 76 c. : Tabn. — C npuir. —
bubmuorp.: c. 74 (5 Ha3zs.) .— 1 MB .— Jloctyn u3 nokansHO# cetn MAD
: http://nb.sursau.ru:8080/localdocs/iae/ppm037.pdf .— Hoctyn u3 ceru Untepuer
: http://nb.sursau.ru:8080/webdocs/iae/ppm037.pdf .

OrneHka OOBSBISETCS CTYICHTY MOCIE MTPOBEPKU KOHTPOIHHON PaOOTHI.

HIkana Kpurepun oueHuBanus

- CTYJICHT IIOJIHO YCBOMJI Y4eOHBIN MaTepual;

- TIPOSIBJISIET HABBIKM aHaAIM3a, 0000IICHUs, KPUTUYECKOTO OCMBICIICHUS
U BOCHIPUATHUS UH(POPMALIH;

- Marepuai U3JI0KEH TPaMOTHO, B COOTBETCTBHUHU C 33JaHHEM, TOYHO HC-
MOJIb3YETCsl TEPMUHOJIOTHS;

- MOKAa3aHO YMEHHE WLUTIOCTPUPOBATH TEOPETHUYECKHUE MOJOKEHHS KOH-
KPETHBIMM [TPUMEPAMH, IPUMEHATh UX B HOBOW CUTYyallUy;

- IPOJIEMOHCTPUPOBaHA C(HOPMUPOBAHHOCTD M YCTOWYMBOCTH KOMIIETEH-
M1, YMEHUH U HABBIKOB;

- MOTYT OBITh JOMYIICHbI OJ{HA-/IBE HETOYHOCTH IPU OCBEIICHUU BTOPO-
CTENEHHBIX BOIIPOCOB;

- TpeGoBaHus K 0(hOPMIIEHUIO PabOTHI COOIIOICHBI.

OlLleHKa «3a4TEHO»

O1leHKa «HE 3aYTCHO» - HE PaCKpPBITO OCHOBHOE COJIEpKaHKe YUeOHOTo Marepuara,
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- 0OHaApYy)KCHO HE3HAHHWE WM HEMOHMMaHHE OoJbllel WM Hanmbosee
BaXHOU 9acTH y4eOHOTO Marepuana;

- IOTIYIICHBI OIIMOKHU B OTPE/ICIICHUN TTOHATHH, IPU UCIIOJIb30BAaHUU TEP-
MUHOJIOTUH;

- He c(hOpMHUPOBAHBI KOMIIETECHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIHNE 3HA-
HUS, YMEHUS U HAaBBIKY;

- TpeboBaHus K ohopMiIeHHIO pPabOTHI HE COOJIONCHBI.

4.2. Ilpoueaypsl U OLlEHOYHbBIE CPEACTBA 1JIsl IPOBeAeHHUS TPOMEKYTOYHOM aTTeCcTAlluH

4.2.1. 3ader ¢ OIIEHKOU

3aueT ¢ OlEHKOH sBisgeTcs (OPMONM OIICHKH KAauecTBAa OCBOCHHS OOYYAIOIIMMCS OCHOBHOM
npodecCuoHAIBHONW 00pa30BaTEILHOM MIPOrpaMMBbI TIO pazzaeiiaM AUCHUIUTHHBL [1o pesynpTaTam 3ade-
Ta 00yJaromeMycsl BBICTABIISIETCS OLEHKA «3aYTEHO» WIIM «HE 3a4TE€HO»; OLEHKA «OTIMYHO», «XOPO-
I0», «yJOBJIETBOPUTEIHHO», «HEYOBIETBOPUTEILHO» B cllydae Au(GepeHIIMPOBAHHOIO 3a4eTa.

3a4er ¢ OLEHKOW MPOBOJAUTCS 110 OKOHYAHUHU YTEHUS JICKIIMH M BBINOJHEHUS JIAOOPATOPHBIX U
MPAKTUYECKUX 3aHATHI. 3ayeT MPUHUMAETCS MPENnoAaBaTeIsiMU, MPOBOAMBIIUMHU JIabOpaTOpPHBIE U
MPAKTUYECKHUE 3aHATHUS, WIIM YUTAIOUUMU JICKIIUHU 110 JAaHHOW AUCIHUIUIMHE. B ciyuae oTcyTcTBUS Be-
JYLIEro MpernoaBaresis 3a4eT MPUHUMAETCS MPENnoJaBaTesIeM, HA3HAUYEHHBIM pPaclopsHKEHUEM 3aBe-
aytouiero kagenpoit. C pa3penieHus 3aBeayromero kageapoil Ha 3a4eTe MOKET IPUCYTCTBOBATH Ipe-
nojasareib Kadeapsl, MPUBICUESHHBIN I MOMOIIH B IpUEME 3a4eTa.

[IpucyTrcTBUE HA 3aUeTe C OLIEHKOW MpemnoaBaTeNell ¢ Ipyrux kadeap 6e3 COOTBETCTBYIOIIETO
pacrnopsbKeHHsI peKTopa, MPOPEKTopa 1Mo M BOCIUTATENIBHON paboTe, 3aMeCTUTENs JUPEKTOpa UHCTH-
TyTa 1o y4eOHOi paboTe He AOIMyCKaeTcCs.

®dopma(bl) MPOBEACHUS 3aUeTa C OLIEHKOH (ycmHuulil onpoc no dunemam) ONPENEISIIOTCS Ka-
Gbenpoii 1 TOBOAATCA A0 CBEACHHS 00OYUYaIOIIMXCS B HaYajle CeMecTpa.

Jlns mpoBesieHus 3a4eTa C OLICHKOM BEAYIIMM MpenojaBaresib HaKaHyHE MOJIy4aeT B CEKpeTa-
puaTe IMpEKTOpaTa 3a4€THO-3K3aMEHAIL[MOHHYIO BEJOMOCTb, KOTOPAasl BO3BPAILLAETCS B CEKpeTapuar
IIOCJIE OKOHYAHUsI MEPONPHUSTHS B A€Hb IPOBEJICHUS 3a4€Ta UM YTPOM CIIEYIOLIETO JHS.

OOyuaromiuecs: Mpu SBKE Ha 3a4eT C OLIEHKOM 00s3aHbl UIMETh pHU ce0e 3a4eTHYIO0 KHIKKY, KO-
TOPYIO OHU MPEABSBIAIOT IPENOIABATEIIO.

Bo Bpems 3auera ¢ omeHKOW OOy4aromuecs: MOTYT IOJb30BAThCSA C Pa3peIleHUs] BEAYILEro
npernojaBaTesis CIpPaBOYHOM M HOPMATHBHOM JUTEPATypoOH, APYTUMH MOCOOMSIMH M TEXHUYECKHUMHU
CpEICTBaMH.

Bpewms moarotroBku oTBeTa B yCTHOM opMme mpu clade 3auera JO0JDKHO COCTAaBIIATH HE MEHeEe
20 MuHYT (110 KeJTaHHUIO0 00YYAIOIET0Css OTBET MOXET OBITh 1OCPOUYHBIM). Bpems oTBera - He 6omee 10
MHHYT.

[IpenonaBaTenio nMpepoCTaBIseTCs MPaBO 334aBaTh 00YYAIOUIMMCS JOTIOTHUTEIbHBIE BOIIPOCHI
B paMKax MpOrpaMMbl TUCLIUIUIAHBIL.

KauecTBeHHas OLlEHKA «3aUTE€HO», BHECEHHAs B 3aUE€THO-3K3aMEHALIMOHHYIO BEJIOMOCTb, SIBJIS-
eTcs Pe3y/IbTaTOM YCIIEIIHOTO YCBOEGHUS Y4eOHOr0 MaTepHara.

Pe3ynprar 3adera c OLIEHKOM B 3a4€THO-3K3aMEHAIIMOHHYIO BEAOMOCTbH BBICTABIISIETCS B JICHb
MIPOBE/ICHUS 3a4eTa B NMPHUCYTCTBUU camoro oOydaromierocs. IIpernonaBaTenu HecyT NMEpCOHATIBHYIO
OTBETCTBEHHOCTH 3a CBOEBPEMEHHOCTh M TOYHOCTh BHECEHUS 3aIIMCEN O pe3yIbTaTax MPOMEKYTOUYHON
aTTeCTallMU B 3a4ETHO-3K3aMEHALMOHHYIO BEJOMOCTb.

Ecnu obyvaromuiics sIBUJICS Ha 3a4eT M OTKAa3aJcsl OT MPOXOXKJIECHHUS aTTECTallu B CBSA3H C He-
MIOATOTOBJIEHHOCTBIO, TO B 3a4E€THO-3K3aMEHAIIMOHHYIO BEJOMOCTh €EMY BBICTABIIIETCS OLIEHKA «HE 3a-
YTCHO».

HesiBka Ha 3aueT oTMedaeTcs B 3a4€THO-IK3aMEHALIMOHHOM BEIOMOCTH CIIOBAMH «HE SIBUJICS».
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HapymeHHe AJUCHUITIIIMHBI, CIIMChIBAHUEC, UCITOJIB30BaAHUC OGy‘IaIOH_II/IMI/ICH HCPaA3pCHICHHBIX I1C-
YaTHBIX M PYKONUCHBIX MaTepuaioB, MOOMIbHBIX Tele(OHOB, KOMMYHHUKATOPOB, TUIAHIIETHBIX KOM-
NBIOTEPOB, HOYTOYKOB U JAPYTHX BHUJOB JINUYHOM KOMMYHHUKALIMOHHOM M KOMIBIOTEPHOW TEXHHUKHU BO
BpeMs 3ayeTa 3amnpenieHo. B cinyuae HapylieHus 3Toro TpeOOBaHUS MpenojaBaTelib 00s3aH yIaIHUTh
00y4aroIerocst U3 ayIuTOPUH U MPOCTAaBUTh EMY B BEZJOMOCTH OLIEHKY «HE 3aYTECHO».

OO6yyaromumcsi, He CIABIIMM 3a4eT B YCTAHOBJICHHBIE CPOKH IO YBaXKUTEIBbHOW MPUYUHE, UH-
AUBUAYAJIIbHBIC CPOKH IMPOBCACHHA 3a4YCTa OMPCACIANOTCA 3aMCCTUTCIICM AUPCKTOPA HHCTUTYTA I10
yaeOHoM paboTe.

OOyyaronuecs, IMEIOIINE aKaJeMHYECKYIO 3aJ0JKEHHOCTh, CJJAIOT 3a4eT B CPOKH, OMpEAes-
emble YHHBepcuTeToM. MHpopMaus o JTUKBUAALMU 33J0DKEHHOCTH OTMEYAaeTcsl B AK3aMEHAlMOH-
HOM JIMCTC.

JlomyckaeTcsi ¢ pa3pellieHns 3aMEeCTUTENEM AUPEKTOpa UHCTUTYTa MO yueOHO#l pabore u j10-
CpOYHasi caya 3a4eTa C 3alUChI0 Pe3yJIbTAaTOB B HK3aMEHALMOHHBIH JIUCT.

WHuBanuapl ¥ JMlla ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0pOBbS MOTYT CIaBaTh 3a4€Thl B
CPOKH, YCTAHOBJICHHBIC MHIAWBUAYAJIbHBIM y‘I€6HBIM IIJIAaHOM. I/IHBaJII/I,Z[BI " Jiia ¢ OrpaHUYCHHBIMUA
BO3MOXXHOCTSIMU 3[IOPOBBS, UMEIOIINE HAPYIIEHHs] OMOPHO-IBUTATENILHOTO ammapaTa, JOIYyCKaloTCs
Ha aTTCCTAlMOHHBIC UCIIBITAHUA B COMTPOBOKACHNN ACCUCTCHTOB-COIIPOBOKAAOIINX.

[Tpouenypa mpoBeaeHUs] MPOMEKYTOYHON aTTeCTAlluy JUIsl OCOOBIX ciyyaeB u3noxeHna B «[lo-
JIO)KEHUU O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOW aTTECTAlMU OOy4aroUIuXcs IO
OIIOII 6akanaBpuara, crienuanurera u Mmaructparypsi» ®I'BOY BO 0xHo-Ypansckuii [AY.

No Ol1IeHOYHBIE CPEJICTBA Kox u HaumenoBanue
JuddepennrpoBanHbIii 3a4eT MHJUKATOpa KOMIIe-
TEHIIUU
1 2 cemecTp N-1.0IIK-1
I Mexanunka (KHHEMATHKA ¥ JMHAMHUKA) Hcnonb3yeT oCHOB-
1. Ilpeamer ¢uzuku. OOmmIast CTPYKTypa U 3a1a4u Kypca GU3UKH. HBIE 3aKOHBI €CTe-
2. PaBHOMEpHOE ¥ HEPAaBHOMEPHOE MPSIMOJIMHENHOE JBUKECHUE U CTBEHHOHAYYHBIX
ero xapakrepuctuku. CpeaHsisi CKopocTb. MTHOBEHHAs CKO- TUCITUTLIAH IS pe-
POCTb. IIEHUS] CTaHIApTHBIX
3. PaBHOycKOpeHHOE ABMkeHHEe. CpenHee yckopeHue. MrHo- 3a/1a4 B 00JIacTH ar-
BEHHOE YCKOpPEHUE. pPOHOMUU

4. Kunemartuka ABUKEHUS IO OKPYKHOCTH.
5. 3akonsl HeroToHa. Macca v cuita. Buasl cui B mpupojie ¥ ux
MpeACTaBICHUE B MEXaHUKE.
6. JluHamMuKa BpalaTeaIbHOTO IBUKEHUS TBEPIOTO Te-
J1a(OCHOBHOM 3aKOH JIMHAMUKH BpPAILlaTEIbHOTO JBUKECHUS, MO-
MEHT CUJIbl, MOMEHT HHEPLUU, MOMEHT UMITYJIbCA)
7. MIyJIbC M €70 CBSI3b € CHIION. 3aKOH COXpaHEHUs UMITYJIbCa.
8. PaboTa u MmomtHOCTh. [loTeHIIMAIbHASI 1 KWHETUYECKAast dHEP-
THsl.
9.Cas13b 3Hepruu u padbotsl. [IpeobpazoBanue sHeprun. 3aKkoH
COXpaHEHUs SHEPTUH U €r0 3HAUCHHE.

II Mexannyeckue KoJ1eOAHUS M BOJIHBI
10. KonebarenbHble 1BUKEHUS. | apMOHUYecKHe KoneOaHus u
MX XapaKTepUCTUKH. MaTeMaTU4eCKU U IPYKUHHBIN MasTHU-
ku. @opmyna JuIst IeproI0B KojaeOaHMii.
11. IIpeBparieHue 3HEprur MpHu KOJIeOATETLHOM JIBHKCHUH.
Brinyxaennsie u cBoOOIHBIE Koslebanus. Pesonanc.
12. Pacnipenenenne kosebanuii B ynpyroi cpene. [Ilpogonbabie
Y TIONIEpEeYHbIe BOJIHBI. J[JIMHA BOJHBI U €€ CBA3b C IEPUOJIOM U
CKOPOCTBIO. 3BYKOBBIE BOJIHBI.
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III MKT naeanbHoro ra3a. TepmoauHaMuka
13.Temnepatypa, €€ XapaKTEPUCTUKH.
14 Crenenu cBoOobl. [ToHas KHHETUYECKAs! YJHEPTHSI MOJICKYI.
15. YpaBuenue Menpaeneera — Knanelipona u ero xapakrepu-
CTHUKH.
16.OxcriepuMeHTaIbHBIE Ta30BbIC 3aKOHBI.
17. 1 3aKOH TepMOAMHAMUKHU U €T0 IPUMEHEHHE K Pa3IM4YHbIMU-
30IIpOLIECCaM.
18. AnquabaTudeckoe pacuimpeHue rasa. Pabora, copepiaemas
pU U3MEHEHUU 00beMa rasza.

IVOaekTpocraTuka
19. Dnexrpusanus Ten. 3akoH KynoHa. 3aKkoH COXpaHEHUs JJEK-
TPUUECKOT0 3apsija.
20. Dnektpuueckoe nosie. HanpsmeHHOCTh 3JIEKTPUYECKOTr0 T0-
ns1. [ToTok BekTOpa HANPSKEHHOCTH 3J1. MO,
21. Teopema OcTtporpaackoro-I'aycca u ee npuMeHEHHE.
22. IIpOBOJTHUKH U AUBJIEKTPUKHU B DJIEKTPUUECKOM IIOJIE.
23. PaboTa 1mo nepemMenieHuIo 3aps/ia B JIEKTPUICCKOM TI0JIe.
[ToTenuuman u pasHOCTh MOTEHIIUATOB. CBSI3b MEXKY HAIPSKEH-
HOCTBIO U PA3HOCTHIO MOTEHIIUAIIOB.
24. DnexktpoemMKocTb. KoHAeHCcaTopbl. DHEPIHs 3JIEKTPUUECKOTO
TOJISl.
V IlocTOSIHHBI 31eKTPUYECKHH TOK
25. Dnextpuueckuid Tok. Cuina toka. [InotHocTh TOKa. PazHocTh
MOTEHIMAN0B, Hanpsbkenue, J/C.
26. VIcTOYHUKY ITOCTOSTHHOTO TOKA, X BUIEL.
27. 3akoH Oma 18 ydacTKa ey 1 nojaHou nenu. ConpoTusiie-
HUE MTPOBOJIHUKOB.
28. IlocneoBaTeNbHOE U MApaJJIENbHOE COEAMHEHNE TPOBOAHU-
KOB.
29. PaboTa u MOIIHOCTH TOKa. 3akoH J[>koyns - JleHma.
30. DneKTpuUeCcKuid TOK B Ta3ax (CaMOCTOsITeNIbHAsI U HECAMO-
CTOSITEeJIbHASI MPOBOJUMOCTH, TUIIBI PA3PSIIOB).
31. DneKTpUYECKH TOK B MOJYMPOBOAHUKAX (COOCTBEHHAS U
MpUMECHas MPOBOJAUMOCTHU MOJTYINPOBOJIHUKOB).
32. DNEeKTPUUYECKU TOK B paCTBOpaxX M paciuiaBax 3JIEKTPOIUTOB
(3akoHbI Papajes, IIEKTPOIIU3 U €r0 IPUMEHEHUE).
VI Marnerusm
33. MarauTHoe 1oJjie, MarHuTHas UHYKLHSI, MATHUTHBIN TOTOK.
34. MarHuTHbIE CBOMCTBA BelIECTB. JlnamMmarneTusMm, rnapamMartae-
TU3M U (peppOMarHeTU3M.
35. [lelicTBME€ MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM. 3aKOH
Awmrnepa. 3akoH buo-Casappa-Jlannaca.
36./lelicTBMEe MAarHUTHOTO TOJIS1 HA ABMOKYIIMiACS 3apsia. Cuma

JlopeHua.

37.5BreHNnE 3NEKTPOMArHUTHOW HHAYKIIUA U CAMOWHTYKIINH.
38. [Ipunuun neiicTBus Tpancpopmaropa.
VII BoJsiHOBBIE 1 KBAHTOBbIE CBOIICTBA CBeTA
39. Audpaxuus cera. JudpakunonHas pemerka.
40. Uatepdepennius ceera. MeToapl MONTYIEHUST KOTEPEHTHBIX
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BoJIH. MHTEpdepomerp MaiikenscoHa.

41.ITonspuzauus ceeta. 3akoH bproctrepa. 3akon Mantoca.

42. ®otorpdekr. 3akoHsl PoTtorddexra.

43. NlaBnenue ceera. OnbiTel JIcOenena.

44. OnpITHBIC 3aKOHBI U3Ty4EHUs a0COIFOTHO YEPHOTO Tena (3a-
koH Credana-bonbimMana, 3akoH BuHa).

45. Cnektp uznydenus Bogopoaa. Crnexrpanbuble TuHuM (bans-
Mepa, Jlalimana, [lamena).

VIII AtomHasi u siiepHast pusuka
46. CBs13p MEXly KOPIIYCKYJISIPHBIMU M BOJTHOBBIMU CBOWCTBAMU 4a-
ctui. ®opmyna ne-bpoits.
47. EcrecTBEHHas PaluOaKTUBHOCTb.
48. PagnoakTUBHOCTh. 3aKOH PaJIMOAKTUBHOTO paciaja.
49.Ctpoenue aroma Bogopoja. Teopus bopa.
50. AtomHoOe spO, ero cTpoeHue. [IpoTOHBI, HEUTPOHBI, U30TOIIBI.
51. UckyccTBeHHas paluOaKTUBHOCTb. S iepHbIE peakuu (IIpuMe-

phbI).

[IIkana v KpUTEpUU OLIEHUBAHMS OTBETA 00YYAIOLIETOCs MPEICTaBICHbI B TAOIHULIE.

IlIxkana Kpurepun oneHuBanus

3HaHHE IIPOrPaMMHOI0 MaTe€pHalla, yCBOCHUE OCHOBHOW M JOTIOJHUTENb-
HOHN JIUTEpaTypbl, PEKOMEHJIOBAaHHON IIPOIPAMMOM IUCLHUILIUHBI, IIpa-
BUJIbHOE PELICHHE 3aJa4d (IOIyCKAaeTCs HAJIN4YUEe MalO3HAYUTENbHBIX
OMMOOK WM HEAOCTaTOYHO MOJHOE PACKPhITHE COAEp)KaHUE BOIpPOCA,
OreHka «3a4TeHO» WM TOTPEIIHOCTh HENPUHUUIIHAIBHOIO XapakTepa B OTBETE HA BOIPO-
CBI).

JIOTIONHUTENBHBIM YCIOBHEM IOJIyYEHHUSI OLIEHKH «3a4T€HO» MOTYT CTaTh
XOpOILINE MTOKA3aTeNu B XOJ€ IMPOBEIACHUS TEKYIIEro KOHTPOJS U CUCTE-
MaTHYeCKasi aKTUBHAs pab0Ta Ha YUCOHBIX 3aHSTHSIX.

npoOesbl B 3HAHUSAX OCHOBHOTO MPOTPAMMHOIO MaTepuana, MpHUHLIUIHU-

O1LeHKa «HE 3aU4TECHO»
aJbHBIC ONTMOKHU MTPU OTBETE HA BOMPOCHI.

IlIkana Kpurepun oneHuBanus

- 00y4aroIUiCs TIOJTHO YCBOWI YUeOHBIN MaTepua;

- TIOKa3bIBae€T 3HAHME OCHOBHBIX MOHSATHI AMCUUILUIMHBI, TPaMOTHO
IIOJIb3YETCs TEPMUHOJIOTUEH;

- TIPOSIBJISIET YMEHHE aHAJIU3UPOBATh U 00001maTh HHPOPMAIINIO, HABHI-
KH CBSI3HOT'O OIIMCAHUS SIBJICHUU U IMponeccCoB;

- IEMOHCTpUPYET YMEHHE H3JaraTb Marepual B OIPEIeIeHHOI Jlornye-
CKOM TIOCIeI0BATEIBHOCTH,

- TOKa3blBa€T yMEHUE WIUIIOCTPUPOBATh TEOPETUUYECKUE MMOJIOKEHUS
KOHKPETHBIMHU IPUMEPAMU;

- IEMOHCTpUpPYET chOPMUPOBAHHOCTH U YCTOWYUBOCTh 3HAHUHN, YMEHHI
Y HABEIKOB,;

- MOTYT OBITh JOMYILEHbI OJHA—/IB€ HETOYHOCTU MPU OCBEUICHHH BTO-
POCTENEHHBIX BOIIPOCOB.

Onenka 5
(oTIM4HO)

Onenka 4 - OTBET YJIOBJIETBOPSET B OCHOBHOM TPEOOBAHMSIM HA OLIEHKY «5», HO IPH
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(xoporo)

9TOM MMEET MECTO OJUH U3 HEIOCTATKOB:

- B YCBOGHHMH y4€OHOT0 MaTrepHaia JOMyIleHbl TPpoOebl, He HCKa3UBILNE
COIEpIKaHKUE OTBETA;

- B M3JI0’)KEHUU MaTepHalla JOMYIIEHbl HE3HAYUTEIbHbIC HETOYHOCTH.

Onenka 3
(YIOBIETBOPUTENHHO)

- 3HaHHWE€ OCHOBHOI'O MPOTPAMMHOI0 MaTepHalia B MUHUMAJIbHOM 00be-
M€, MOTPEHIHOCTH HENPUHIMIMAIBHOIO XapaKTepa B OTBETE Ha 3K3a-
MEHE: HEMOJHO WJIM HEIMOCJIEI0BAaTEIbHO PACKPBITO COJAEPKAHME MarTe-
pHana, HO MoKa3aHo o0Iee MTOHUMaHKE BOIIPOCOB;

- UMEJHCh 3aTPYIAHEHUS WIH JOMYIIEHbI OIUOKHU B ONpEeAeIEHUU MOHS-
TUH, UCIIOJIB30BAHUN TEPMHUHOJIOTUY, ONMCAHUU SIBICHUH M IPOLECCOB,
WCIIPABJIEHHBIE M10CIIE HABOASIINX BOIIPOCOB;

- BBISIBJICHAa HEJOCTaTo4Has C(HOPMUPOBAHHOCTh 3HAHWW, YMEHUH U
HaBBIKOB, 00yJaroIIuiics HE MOKET MPUMEHUTh TEOPHIO B HOBOIl cUTya-
005038

Ouenka 2
(HEeyIOBJIETBOPUTEILHO)

- MpOOEITbl B 3HAHHUSIX OCHOBHOTO IIPOTPAMMHOTO MaTepuaa, IPUHITUITH-
aJIbHbIEe OLIMOKY IIPU OTBETE Ha BOIIPOCHI;

- 0OHapy)XCHO HE3HAHHWE WJIM HENMOHMMaHWE OoJibIlield WM HamOoJiee
BaXHOM YacTH yueOHOTO MaTepuana;

- JIOTIYIIEHBI OIMIUOKH B OIPEICICHUM TOHSATHIA, TPU HCIOJIH30BAHUU
TCPMHUHOJIOTUH, B OTMCAHUU SIBJICHUU U MponecCoOB, KOTOPLIC HE UCITPAB-
JICHBI ITOCJIE HECKOJIBKUX HABOSIIIUX BOTIPOCOB;

- HC Cq)OpMI/IpOBaHBI KOMIICTCHI WU, OTCYTCTBYIOT COOTBCTCTBYIOIIUC
3HaHUS, YMCHUS U HaBBIKH.

4.2.2 Dx3aMeH

He npenycMoTpeH yueOHbBIM TLIaHOM.
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JUCT PETUCTPAILIUU U3MEHEHUI

Howmep
U3MEHe-
HUA

Howmepa nucros

3aMCHCHHBIX] HOBBIX

AHHYJINPOBAH-

HBIX

OcHoBaHue JUIST BHECEHUS N3MEHCHUHN

IMonamuce

Pacmmdposka
HOJIUCH

JlaTa BHECE-
HUS U3MEHE-
HUA
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