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1. HACHHOPT ®OHJIA OHEHOYHbBIX CPEACTB

Taduamnna 1
Ne | @opmupyembie Konrpoaupyemsbie | Ouenoqnoe
KOMIIETECHIIUH pasaesibl (TeMbl) CpPeacTBO
AUCIHHUITIJINHBI
1. OIIK-1 CriocobeH pemaTh TUTIOBBIE 3a1a91 Pazmen 1. Komnmoxsuym
npodeccuoHaNbHOM AEATEIBHOCTH Ha OCHOBE | MexaHuKa
3HAHWI OCHOBHBIX 3aKOHOB MaTeMaTH4YecKux u | Pazmen 2.
€CTECTBEHHBIX HayK C IPHMEHEHHEM Mounekynsapras pusnka u
UH()OPMALTMOHHO-KOMMYHHKAIIMOHHBIX TepMOANHAMUKA
TEXHOJIOTHH Pa3nen 3.
DIIEKTPUIECTBO U
OIIK-1yy.1 JleMOHCTpUpYET 3HAHUE OCHOBHBIX | MarHETH3M
3aKOHOB MaTe€MaTHYECKHUX, Paznen 4.
€CTECTBEHHOHAYYHBIX U Onryka u aToMHast
o0menpodeccHOHATFHBIX TUCITUTLINH, ¢uznka

HEOOXOUMBIX JIJISl PEILICHHs] THITOBBIX 33/1a4 B
001acTH arpOHOMHUHN

3HaTb OCHOBHBIE ONIPENEICHHS U 3aKOHBI
¢$u3MKY; crIocoOBI U CPENICTBA U3MEPEHHUS
BEJIMYUH;

IPOrpaMMHBIE CPEACTBA OOYUEHHUSL.

YMeTh N0Nb30BaTHCSI COBPEMEHHOM
M3MEPUTEIIBLHON annapaTypoi;

MIPUMEHATH MOJTy4YEHHbIE TEOPETHUECKHE
3HAHUA K

PELIEHUI0 KOHKPETHBIX 3aJa4 B CBOEH
CIIELMAJIbHOCTH; IPOBOJIUTh aHAJIU3
pE3yIBTAaTOB HKCIIEPUMEHTOB; TPOBOAUTH
HaY4HO-HCCIIEI0BATENbCKYIO paldoTy.
BrnaneTs HaBbIKaM# paOOTHI C H3MEPUTENBLHON
anmapatypoi; HaBbIKaMH COOPKH Pa3IHMYHBIX
CXEM YCTPOWCTB U 000PYAOBaHHUS

JUTSI IPOBEJIEHUS SKCIIEPUMEHTAIbHOM paboThI

OIIK-1yy, IIpumensier nHGOPMALOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJIOTHH B PEHICHUM
TUTIOBBIX 33/1a4 B 00JIaCTH arpOHOMHUH

3HaTh OCHOBHBIE HH(OPMALIMOHHBIE
TEXHOJIOTHH JUII 00paOOTKH PAaCUETHBIX U
IKCIEPUMEHTAIBHBIX JaHHBIX.

YMeTh NpUMEHSITh HHPOPMALIIOHHbIE
TEXHOJIOTHH JJIs1 00pabOTKU pacueTHBIX U
IKCIEPUMEHTABHBIX JAHHBIX MTPU PEIICHUH
TUTIOBBIX 32J1a4.

Brnaners HaBBIKaMU IPUMEHEHUS
WHQOPMAITMOHHBIX TEXHOJIOTUH I 00pa0OTKH
pacyeTHBIX U IKCIIEPUMEHTATBHBIX JIAHHBIX
NPY pelICHUH THIIOBBIX 33734




2. IPUMEPHBIN NEPEYEHHh OIEHOYHBIX CPEJICTB

Taoauna 2
Ne | HaumeHoBaHue Kparkas xapakrepucruka IIpencraBienue
OLICHOYHOI'0 OLICHOYHOI'0 CPeCTBA OLICHOYHOT' 0
cpeacTrsa cpeacrsa B ponae
1. CpencTBo KOHTPOJISL YCBOCHHUS
y4eOHOro MaTepuaia TeMbI, pas3jiena
WJIU Pa3Jea0B AUCUUILINHBI, Bonpocet 1o
KOJLIOKBHYM OpraHU30BaHHOE KaK yuyeOHOe TeMaM/pasaenam
IV CUUTUIAHBI

3aHITHE B BUJE cOOECEI0OBaHUSA
MpernojaBarelis ¢ 00y4arouuMu




3. OKA3ATEJIU U KPUTEPUU OLIEHUBAHUS KOMIIETEHIIUI HA PA3JIMYHBIX DTAITAX UX
OOPMUNPOBAHMNS, OIIMCAHUME HIKAJI OHEHUBAHUSA

Tabnauua 3
I[lnanupyemMsble pe3yabTaThl YPpoBeHb 0CBOEHUSA OueHounoe
O0CBOEHHSI KOMIIETEeH UM HeynosierBopu- YnoBiaerBopu- Xopowo OT1auyHo CpeacTBO
TeJbHO TeJbHO

OIIK-1 CriocobGeH periaTh TUIIOBBIE 3aa491 PO(YECCHOHANBHOM JEITEIBHOCTH HAa OCHOBE 3HAHMI OCHOBHBIX 3aKOHOB MaTEMATHYECKUX M €CTECTBEHHBIX HAYK C

IIPUMCHCHUEM I/IH(bOpMaLII/IOHHO-KOMMYHI/IKaI_II/IOHHBIX TEXHOJIOTH1

ONK-1yx;

JleMOHCTpHpYeT 3HaHNE OCHOBHBIX 3aKOHOB MAaTEMAaTUYECKHX, €CTECTBEHHOHAYYHBIX M 00IIETPOEeCCHOHATBHBIX AUCIUIUIINH, HEOOXOAUMBIX JUTS PEIICHHS THIIOBBIX
3a/1a4 B 00JIaCTH arpOHOMHUH

3HATh OCHOBHBIE OIIpECIICHUS U He 3naer ocHoBHblE | MUHMMaIbHO VYpoBeHb 3HaHUN B | YPOBEHb 3HAHUI B Konnoksuym
3aKOHBI (DU3HUKH; CTIOCOOBI U orpezesneHus u JIOITYCTUMBIN o0Beme, o0Beme,
CpeACTBa U3MEPEHUsI BEJTUYNH; 3aKOHBI (PU3UKHU; YPOBEHb 3HaHUIA, COOTBETCTBYIOLLIEM | COOTBETCTBYIOLIEM
IPOTPaMMHBIE CPEACTBA O0yUCHHS CIOCOOBI ¥ CPENICTBA | AOMYIIIEHO MHOTO nporpamMme nporpamme
U3MEPEHUs BEJIMYMH; | HerpyObIX OMMOOK | MOATOTOBKH, HOJTrOTOBKH, 0e3
IIPOrpaMMHBbIE JIOTIYILIEHO OLIMOOK.
cpeacTBa 00y4eHus HECKOJIBKO
HerpyObIX
OHIMOOK
YMersb nonb3oBaThesa coBpeMeHHoi | [Ipu pemenun ITponemonctpuposa | IIpogemoncrpuposa | IlponemonctpupoBans! | Komtoksuym

WU3MEPUTEIIBHOM annaparypou;
IIPUMEHSATH [TOJIyYE€HHBIE
TEOPETUUECKHE 3HAHUSI K

PELIEHNIO0 KOHKPETHBIX 3a/1a4 B
CBOEH CIELNAIbHOCTH; IPOBOJUTH
aHaJIN3 pe3yJIbTaTOB
9KCIIEPUMEHTOB; IPOBOJUTH HAY4HO-
UCCIIEIOBATEIbCKYI0 padoTy

CTaHJIAPTHBIX 3a/1a4
HE
MIPOJIEMOHCTPUPOBAH
bl OCHOBHBIE
YMEHHUS, HIMEITU
MECTO TpyObIe
OIINOKH

HBbI OCHOBHBIC
YMEHHSI, PEIICHbI
THIIOBBIC 33J1a4H C
HErpyObIMH
omuOKaMu,
BBITIOJIHCHBI BCE
3aJlaHus, HO HE B
MTOJITHOM 00bEeMe

HBI BCE OCHOBHEBIE
YMEHHSI, PEeIICHBI
BCE

OCHOBHBIE 331241 C
HerpyObIMH
OIIMOKAMH,
BBITTOJTHEHBI BCE
3a/IaHMS B TIOJTHOM
o0Beme, HO
HEKOTOpPBIE C

BCE OCHOBHBIE
YMEHHSI, PEeIlIeHbI BCe
OCHOBHBIE 3a7a4H C
OTIEIbHBIMA
HGCYHICCTBCHHBIMI/I
HeA0YETaMH,
BBITTIOJIHCHBI BCC
3aJlaHUA B IIOJIHOM
o0BeMe




HeJIoYeTaMHU

Biaanernb naBeikamMu paGoTHI ¢
WU3MEPUTEIBLHON anmapaTypoil;
HABBIKAMU COOPKHU PA3JIMYHBIX CXEM
YCTPOUCTB U 000pyIOBaHUS

JUTSL IPOBEJICHHS DKCTIEPHUMEHTATIBHOM
paboTHI

[Ipu pemenun
CTaHJApTHBIX 33724
HE
MPOJIEMOHCTPUPOBAH
bl 0a30BbI€ HABBIKH,
HMMEIU MECTO

HNmeercs
MUHHUMAaIbHBIN
Ha0bOp HABBIKOB JIJIS
peleHust
CTaHJIAPTHBIX 33J1a4
C HEKOTOPBIMHU

[IpoaemoHcTpHpOBa
HBI 0a30BBIE
HAaBBIKH

MIPH pEIICHUN
CTaHJIAPTHBIX 3a/1a4
C HEKOTOPBIMU

ITpogeMOHCTPHPOBAHBI
HAaBBIKU IIPU PELICHUU
HECTaHIapTHBIX

3a1a4 0e3 OoIInOoK U
HEZ0YETOB

Komnoksuym

rpyobie HEJ0YETaMHU HEJI0YeTaMHU
OLIMOKHU
OIIK-1y., Ipumenser nHpOPMAIMOHHO-KOMMYHHKAIIHOHHBIE TEXHOJIOTHHU B PEIICHUH THIIOBBIX 33/1a4 B 00J1aCTH arpOHOMHH
3HATh OCHOBHbBIE HH(POPMAIIMOHHbIE He 3Haet ocnoBHbIC 3HaeT HEKOTOphIE 3HaET OCHOBHbIE 3HaeT OCHOBHbIC Komnmoxksuym
TEXHOJIOTHH JJIs1 00paOOTKH pacyeTHBIX | MHPOPMAIMOHHBIE OCHOBHBIE UHQOPMaIMOHHBIE UHQOpPMaIMOHHbIE
Y 9KCIIEPUMEHTANBHBIX JAHHBIX. TEXHOJIOTHH JIJIsI WHPOPMaIOHHEIE TEXHOJIOTHH JIJIs TEXHOJIOTHH JIJIs
00pabOTKM pacUeTHBIX | TEXHOJOTHH IS 00paboTku 00pabOTKH pacUeTHBIX U
1 SKCIIEPUMEHTANBHBIX | 00pabOTKM PacUeTHBIX | pAaCUETHBIX H 9KCIIEPUMEHTAITBLHBIX
JIAHHBIX. 1 SKCIIEPUMEHTANBHBIX | SKCICPUMEHTANBHBIX | JaHHBIX, HE AOMYCKAeT
JaHHBIX, HO JOITyCKAeT | JaHHBIX, HO OIIMOOK IpH MX BBIOOpE
OINOKH, KOTOPHIE JIOITYCKAaET HE TPYyOBIe
WCIIPABIISET C omKnOKH, KOTOPEIE
TIOMOIIIBIO yCTpaHseT
nperoiaBaTens CaMOCTOSITEIBHO, TIPH
yKa3aHWU Ha HUX
npenojaBarels
YMmetb npumensats uadopmanmonnsie | He ymeeT npumenste | YMeeT NIPUMEHSTh [TIpumenser [Ipumenser B nonHom | KomnokBuym
TEXHOJIOTHH JJ11 00pabOTKH pacueTHBIX | HHPOPMAIIMOHHBIC TOJIBKO HEKOTOPBIE UHGOPMAIMOHHBIC 00beMe
1 SKCIICPUMCEHTAJIbHBIX JaHHBIX IIPH TEXHOJIOTHUU IJIs1 I/IH(I)OpMaLII/IOHHHe TEXHOJIOTHUU IJIs1 HH(prMauHQHHHe
pEIIeHNH THITOBBIX 3a/1a4 00pabOTKM paCUETHBIX | TEXHOJOTHMH IS 00paboTku TEXHOJIOTHH IS
1 OKCTICPUMEHTAIBHBIX | 00pa0OTKH pacueTHhIX | PACUETHBIX U 00pabOTKHU pacUeTHBIX U
JAHHBIX NIPH PELICHUN | 1 SKCIIEPUMEHTAIBbHBIX | SKCIIEPUMEHTANBHBIX | SKCHEPUMEHTATBHBIX

THIIOBBIX 3ada4

JAaHHBIX IIPpU PCIICHUA
THUITIOBBIX 3a1a4

JIAHHBIX TIPU
PEIICHUN THITOBBIX
3aJ1a4, HO JIOMYCKaeT
He3HAYUTEJIbHbIE
OIINOKHU

JAHHBIX MIPU PELICHUU
THUITIOBBIX 3a1a4, HC
JIOTTYCKaeT OITHOOK




Bianers HaBbIKaMH TPUMEHEHUS
WH(GOPMAITMOHHBIX TEXHOJOTHH JIsI
00pabOTKM pacueTHBIX U
IKCIIEPUMEHTAIBHBIX JAHHBIX MPH
PEIICHUY TUIIOBBIX 33724

He Bnaneer
HaBBIKAMU
MIPUMEHEHUS
nH(POPMAITHOHHBIX
TEXHOJOTUH JIJIs
00pabOTKH pacyeTHBIX
1 KCTIEPUMEHTATBHBIX
JAHHBIX TIPY PEILICHUH
TUTIOBBIX 3a]1a4

Braaneer
MHHHUMaJIbHBEIMHA
HaBbIKAMH
MPUMEHEHUS
UHGOPMAITUOHHBIX
TEXHOJIOTHH JUIA
00pabOTKHN pacueTHBIX
Y 3KCTIEPUMEHTAITLHBIX
JAHHBIX TIPH PEIICHIH
THUIIOBBIX 3a7a4

[IponemoHcTprpoBa
HbI 0a30BbIE HABBIK
IIpHU peLICHUN
CTaHJAapTHBIX 3a7a4
C HEKOTOPBIMU
HEJ0YeTaMHU

[IponemoHCTpUpPOBaHBI
HaBBIKH IPUMEHEHHS
nH(POPMAITHOHHBIX
TEXHOJOTUH JIJIS
00pabOTKH pacyeTHBIX U
9KCIIEPUMEHTAIBHBIX
JAHHBIX [IPH PEILICHUH
THUIIOBBIX 3a1a4 0€e3
OIIMOOK U HEIOYCTOB

Komnoksuym




4. IEPEYEHB KOHTPOJIbHBIX 3ATAHUM U NTHBIX
MATEPHAJIOB, HEOBXOJAUMBbIX 1151 OHEHKHW 3HAHWM,
YMEHUU, HABBIKOB U1 OIIBITA JEATEJBHOCTHU

4.1. Tumosble 3aJJaHUA JJIA TEKYHIECIr0O KOHTPOJIA YCIIEBAEMOCTH

4.1.1. Bonnpochl AJisl KOJIJIOKBHYMA
Bomnpock! i OIeHKM KOMIIETEHIIUH
OIIK-1 CniocoGeH pemniaTth TUIIOBBIE 3a/1a4u MPo(dhecCHOHATBHON JAESITEIbHOCTH Ha
OCHOBE 3HAaHWW OCHOBHBIX 3aKOHOB MAaT€MaTUYECKUX M €CTECTBEHHBIX HAyK C
puUMeHEHuEM HH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHI
OIIK-1y14
Crnoco0eH pelarh TUIOBBIE 33/1a4u MPOPECCUOHANBHON JIESITEIBHOCTH HAa OCHOBE
3HAHWM OCHOBHBIX 3aKOHOB MATEMATHUYECKHMX UM €CTECTBEHHBIX HAyK C
MPUMEHEHUEM HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHI
3HaTh:
1. Ilpeamet ¢puzuku. Marepus. Bunbl maTepun.
2. IlpenmeT mexaHUKH. ['paHULIBI IPUMEHUMOCTHU KIIACCUYECKON MEXAHHKHU.
3. MarepuanbHas Touka. MexaHuueckoe ABWKEHHE. OTHOCUTEIBHOCTH
MEXaHU4ECKOro ABMkeHUs. CucreMa
oTcUera.
4. Tpaexropus. Bexkrop nepemenienus. [IpoiiieHHbIN Ty Th.
5. CKOpOCTh MaTepUabHONW TOUYKH.
6. 3akonbsl HeroToHa
7. 3aKOH BCEMHUPHOT'O TSATOTEHUS
8. Kunernueckast sHEprus NOCTYyNaTENbHO ABUKYIIETOCS TEJa
9. IloreHumanbHas dSHEPrus
10. 3akOH coXpaHEHUsI MEXAHUYECKON YHEPTUHU
11. BpamarensHoe IBUKEHHE TBEPAOTO TeJA. YTIIOBask CKOPOCTh, CBSA3b YIJIIOBOM
CKOPOCTH C JIMHEHHON CKOPOCTBIO
12. OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOpUHU
13. Mogenb ueansHOTO Tasa.
14. BriBon ypaBHeHus: Knaysuyca.
15. TlonaTue TepMOIMHAMHYECKOU TeMIiepaTypbl. Y paBHeHue bonbiimana.
16. YpaBuenne Menneneena-Knamnelipona.
17. 3onponiecchl. DKCIEPUMEHTAIIbHBIE Ta30BbIE 3aKOHBI.
18. 3akoH pacmpeneneHuss MOJIEKYJ 1Mo cKOpocTsM. CKOPOCTH, XapaKTepU3yIollne
COCTOSIHUE ra3a.
19. Yucno creneneit cBo00abl. BHyTpeHHsS1 SHEPTUsl CUCTEMBI.
20. CriocoObl M3MEHEHUsI BHYTpEHHEN sHepruu. TermnooOMeH.
21. Pabora raza.
22. | Hayano TepMOJUHAMHUKHU.
23. TennmoeMKOCTh raza. YpaBHenue Maiiepa.
24. Annabatuueckwii mporecc. YpaBaenue [lyaccona.
7



25. Kpyroseie npouecco! (1iukisl). Lukn Kapho.

26. Il Hayaio TepMOAMHAMUKH.

27. Durponus no Knaysuycy.

28. Dutponus o boiabimany. CTaTUCTUUECKUN CMBICI SHTPOIIHUU.

29. SBnenus nepenoca. OO1Iee ypaBHEHHUE MEpEeHOCa.

30. lnmuHa cBOOOAHOTO TIpodera MOIEKY (C BBIBOJIOM).

31. ColicTBa IEKTPUUYECKOTO 3apsiaa

32. CBoiicTBa MPOBOTHUKOB

33. 3akon Oma

34. CpoiicTBa MOIYIPOBOTHUKOB

35. MaruuTHOE MoJIe U €ro XapaKTePUCTUKH

36. TpancdopmaTopsl

37. MaremaTuieckuii MasTHUK. VI3MEeHEeHrEe YHEPTHH BO BpeMsl KoJieOaHui

38. Beinyxxaennbie kosebanusi. Pesonanc

39. Jlucniepcus cBeta

40. EcTecTBEHHBIN U MOJISIPU3OBAHHBIN CBET

41. IndpaximoHHas peieTka

42. KaHnToBbI€ CBOIiCTBa cBeTa. Macca u sHeprust GoToHa

43. Busibl palu0aKTUBHOTO U3ITYYCHUS

Ymersn:

1. OnpenensiTb CKOPOCTh MAaTEPUATBHOU TOYKH.

2. OmpenensiTe KUHETUYECKYI0 W TOTCHIMAIBHYIO SHEPTHUIO0 IOCTYIATEIbHO
JBUKYIIETOCS Telna

3. Ompenensats yrioBYyH0 CKOPOCTh M YMETh CBSI3bIBATh YIJIOBYIO CKOPOCTH C
JIMHEWHOU CKOPOCTHIO.

4. Tlonws3oBatbes ypaBHeHneM MeHeneeBa-Knanelipona.

5. OnpenensiTb CKOPOCTH, XapaKTEPU3YIOLUE COCTOSIHUE ra3a.

6. OnpenensiTb YUCIO cTeneHel CBOOOIbI U BHYTPEHHIOK SHEPTUIO CUCTEMBI.

7. OnpenensiTh TEMI0EMKOCTh Ta3a.

8. Ilpumensars 3akonbl OMa u npaBuia Kupxroda nns pacdera sIeKTPUUYECKUX
LETIEH.

9. Mucnepcus creta

10. EctecTBeHHBIN 1 TIOJISPU30BAHHBINA CBET

11. IndpakuronHas pemieTka

12. KBaHTOBBIC CBOMCTBA cBeTa. Macca u 3Heprusi GoToHa

13. Paznuuath BUABI pAIMOAKTUBHOTO U3TYyUYEHUS.

Baagerts:

1. IlpuBenuTe mnpuMepbl NPOSBICHUS 3aKOHOB HpIOTOHa B MpHpoAe W UX
UCTIONIb30BaHUE B TEXHUKE.

2.Yemy paBHO TIpPOU3BEJCHUE TMEpUOAA BpaICHUS MaTepUATBHON TOYKH,
PaBHOMEPHO JBMKYLICHCS 10 OKPY>KHOCTH, Ha €€ YTJIOBYIO CKOPOCTh?

5. Kakoe 13 OCHOBHBIX MOJIEKYJISIPHO-KMHETHUYECKOW TEOpUHU MOJITBEPHKIAETCS
sBiieareM nuddys3us’?



6. JIBa He3apsHKEHHBIX IIAapHUKa, OJUH — IUIACTMACCOBBIN, APYroil alIlOMUHHUEBBIH,
HAXOJISAIIUECS B DJIIEKTPUUECKOM TOJIe, pa3pe3aiu MonojaM U OTKIIOUUIIU OT TOJIe.
ByayTt nm 3apsikeHbl MOJOBUHKY IIAPUKOB, €ClIK Ja, TO Kak? OTBeT 000CHYMTe U
MPUBEAUTE PUCYHKHU.

9. [IpuaymaiiTe HSKCHEPUMEHT, NPU TMOMOIIM KOTOPOrO MOXHO OIPEICIUTh
MOKa3aTelb MPEIOMIICHHUS CTEKIIA.

10. CkopocTh CBOOOIHBIX AJIEKTPOHOB B TOKE O4YeHb Maia (mopsiaka 10-1mm/c).
[ToueMy >ke 5JEKTpoJilaMIbl B TOMEIIEHUU 3aroparoTcsi HEMEJICHHO IOCIe
BKJIIOUEHHUS B 1IETIb reHepaTopa?

11. U3BecTHO, YTO TJla3 YeJlOBEKa HaWOOJiee UYyBCTBUTENIECH K JKEITO-3€JICHOMY
[BETy W 3HAYUTEIIbHO MEHEe YYyBCTBUTEJEH K KpacHomy. [louemy ke mms
3alpelmEéHHoro curHaiza ceerodopa, T. €. AN CUTHaja OMAacHOCTH, MPUHAT
KPACHBIW, a HE 3€JICHBIN LIBET?

OIIK-1y,

[Tpumensier UHPOPMAMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUM B PpELICHUU
TUIIOBBIX 33/1a4 B 00J1aCTH arpOHOMUU

3HaTh:

1. KunemaTuka mocTymnareabHOTO JBMKEHMs. MaTepuaibHas TOYKa, CUCTEMa
OTCYETa, TPAEKTOpUs, NPOIACHHBI IyTh, BEKTOP MEPEMELIEHUs, CKOPOCTb,
YCKOpPEHHUE, pa3JIoKEHUE YCKOPEHUS Ha HOPMAJbHYI0 M TAaHTE€HUHUAIbHYIO
COCTaBIISIIONINE, PAaBHOMEPHOE MPSMOJIMHEHHOE MABM)KEHHE, PaBHOYCKOPEHHOE
IPSIMOJIMHEHHOE JIBIKEHUE

2. JnHamuka IIOCTYIIATEIbHOIO JBUKCHUS. 3aKOHBI HproroHna.
NuepunanbHble cucTeMbl oTcuera. Cuia, Macca, peIsITHBUCTCKAs Macca.
3. Bunger B3aMMOJICHCTBHUM. Knaccuduxanus B3aNMMOJICHCTBHUH.

['paBuTanimonnoe B3anmozencTeue. Cuma TSKECTH, BEC TeIa, HEBECOMOCTh. CHIIbI
TpeHus. Cyxoe TpeHue. TpeHue MOKOsl, TPEHHUE CKOJIbKEHHS, TPEHHE KayeHUS.
VYupyrue cunsbl. 3akoH ['yka. Moayinbs FOHra.

4, JlvHamMuka BpamaTenpbHOro ABWXKEHUA. MoMeHT uHepuuu Ttena. Teopema
[Ireitnepa. Kunetnueckast sHeprus Bpaiarouierocs: tena. OCHOBHOE YpaBHEHUE
JWHAMUKH BPAIaTEJIbHOTO ABUKEHHS. MOMEHT MMMyJbca. 3aKOHbI U3MEHEHUS U
COXpaHEHHUs] MOMEHTA UMITyJibca. Talnuiia aHaJoTuid MEXIY XapaKTepUCTUKAMHU
MOCTYNATEIbHOTO U BPAILIATEIIbHOTO IBUKEHUMN.

5. Pabora u sueprus. PabGora cuibl. ['paduyeckoe mnpeactaBiieHHEe paOOTHI.
Momnocts. KuHeTndeckass 5sHEprusi MNOCTYNaTENbHOTO JIBHXKYLIErOCsS Tela.
[TorenuuanbHas sHeprus. KoHcepBatuBHbie cuiibl. lloTeHIManbHas >HEpPrus B
nosie Tsbkect 3emin. [loTeHnmanpHas 3Heprust ynpyro 1e(opMUpOBaHHOTO Tela.
Mexanuueckas HHEpPrus. 3aKOH COXPAHEHUS MEXAHUYECKON SHEpru. 3aKOH
M3MEHEHUSI MEXaHUYECKOU YHEPTUH.

6. Mowment nnepiuu tena. Teopema LlTelinepa. Kunetuueckas sHeprust
Bpamaronierocs tejsa. OCHOBHOE YypaBHEHUE JUHAMUKHU BPaIATEIbHOTO
JIBH>KeHUSI. MOMEHT UMIyJibca. 3aKOHBI U3MEHEHUS U COXPAHEHUSI MOMEHTA
UMITyJIbca. TaOyuila aHaIOTU MEXKTy XapaKTePUCTUKAMHU IMOCTYMATEILHOTO U
BpaIaTeJILHOTO JBUKCHUU.



1. VYpaBuenue rapmonndeckoro konebanus. [lepuos, yactora, nukIMmIeckas
4yacToTa, aMIUIMTY/a, (a3a, HadanbHas ¢aza kojgedanuil. CKOpocTb U yCKOPEHHE
TOYKH TIPU KoJieOaTeIbHOM JBUKeHUU. JuddepeHmanbHoe ypaBHEHUE
rapMOHMYECKUX KoJieOaHui. MaremaTnueckuii MasTHUK. PU3MYECKUN MasTHUK.
8. [IponosibHBIE 1 TTONIEpEYHBIE BOJIHBL. MOHOXpOMaThueckas BojiHa. ODpoHT
BOJIHBI. Y paBHEHUE BOJIHBI. BonHOBOE ypaBHeHue. Pa3oBas ckopocTh. [ pynnoBas
CKOpOCTb. Jlucnepcusi. JHEprust BOJIHBI.

Q. KonuuectBo BemnecTBa. 3akoH ABaraapo. Mopens uaeansHoro raza. Beisoa
OCHOBHOTO YPaBHEHHUS MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATHHOTO Ta3a
(ypaBuenus Knaysuyca). YpaBuenue bonbiimana. CBs3b MEXKy HaBICHUEM U
TeMIepaTypol raza. DKCIEpUMEHTATbHBIE Ta30BbIC 3AKOHBI.

10.  Ommrt lITepna. Pacipenenenre MakcBermna. XapakTepHbIE CKOPOCTH
Monekyn. Pactipenenenue bonbiimana. bapomerpuueckas popmyna.

11. Yucno creneneit cBo0oabl. BHyTpeHHsIs 3HEeprus uaeaibHoro raza. Pabora
raza. [lepBoe Hauango TepmoauHaMuKU. TermioeMKocTh raza. AauadaTudeckui
npouecc. [{uknsl. Teopema Kapno. Bropoe Hayano TepMOaMHaMHUKHU.

12. 3akoH coxpaHEHHs IEKTpUUYECKOro 3apsaa. 3akoH Kyona.
DnekTpocrarnueckoe nose. HanpsskeHHOCTh AIeKTPOCTaTUYECKOTO OIS,
CuioBble nuHUA. [IpUHIMT Cynepno3ULIAN STEKTPUUECKUX TTOJICH.
DneKTpudecKuid TUmnoib. [I0Tok BEKTOpa HAPSAKEHHOCTH JIEKTPOCTATUYECKOTO
nonst. Teopema ['aycca-Octporpaackoro. [Ipumenenue teopems ['aycca k pacuery
HaIPsKEHHOCTH Pa3IMYHbIX ITosiel. [loTeHnman 3ekTpocTaTH4ecKoro moJis.
Pabota cuit 31eKTpOCTaTUYECKOTO MOJIS 10 MEPEMEIICHHIO TPOOHOTO 3apsia.
[ToTeHumanbHast SHEPTUS CUCTEMBbI 3apsiioB. CBsI3b MEXAY MOTEHIMAIOM U
HaIPSHKEHHOCTHIO AJIEKTPUUECKOTO OIS, DKBUMOTECHIIMATBHBIE TOBEPXHOCTH.

13. Tlomspuzarust AUIEKTPUKOB. [UANEKTPHUK B OHOPOTHOM ToJie. BekTop
AIEKTPUUYECKOT0 CMEIIECHHS. Bbruuciaenue noyiei B AU3JIEKTpUKax.
Cernerosnektpuku. CBOICTBAa MPOBOAHUKOB. [ [pOBOIHHK BO BHEIIIHEM
ANEKTPUUYECKOM MoJie. DIEKTPoeMKOCTh. KoHaeHcaTopbl. DHEprus
ANEKTPOCTATUYECKOTO TOJIS.

14. Cuna v TJIOTHOCTH TOKa. Y paBHEHHE HETIPEPHIBHOCTU. 3aKkoH Oma B
muddepennuansaoit popme. 3akon Oma AJig ydacTKa Ienu. IISKTPOIBIKYIIas
cwia. 3akoH Oma muis nosHo nenu. [Ipasuna Kupxroda. Pabora nu MomHocTh
Toka. 3akoH J[xoynsa-Jlenna. [Ipupona Hocutenen Toka. Kitaccuueckas teopust
AIEKTPONPOBOJHOCTH METAJIIOB.

15. MaruauTHOe noJie u ero xapakTepucTuku. 3akoH buo-Casapa-Jlamnaca.
MarnurHoe 10oJie TPAMOJMHENHOTO ITPOBOJIHUKA C TOKOM. MarHuTHOE TOJIE B
LIEHTPE KPyroBOro NPOBOJAHUKA C TOKOM. MarHuTHOE MoJi€ COJICHOUAA U TOPOUA.
3akoH Amnepa. MarHuTHoe 1oJie B BeliecTBe. MarHUTHbIE MOMEHTBI 3JICKTPOHOB
u atoMoB. Jlnamarnerusm. [Tapamaraerusm. deppomarnernku. HaMmaranueHHOCTH
16. DOnexrpomarautHas uHAyKus. OnbiTel Gapajes. SBnenue
AJIEKTPOMArHUTHOM MHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHoi unaykuuu dapasnes.
17. DnexrpoMarHuTHbIE BOJHBI. CBOMCTBA JIEKTPOMArHUTHBIX BOJIH. 3aKOH
OTPaKEHUSI. 3aKOH MPEJOMIICHHUS. SIBI€HUE OJHOTO BHYTPEHHETO OTPAKEHUS.
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Hucnepcus ceeta. [lornomenue cera. 3akon byrepa — JlamGepra. Paccesaue
CBeTa.

18. Tlonsapuzanus ceera. Untepdepenmus ceera. Judpakuus cera. [IpunHmmn
['tolirenca-®dpenens. 3ousl Openens. 3oHHbIe MacTUHKU. Judpakuus Openens.
Hudpaxus Opayurodepa. JudpakimonHas pemnieTka.

TeruoBoe uznydenue. XapakTepUCTUKH TEIIJIOBOTO U3ITYUYCHUS.
[TornomarensHble XapakKTepUCTUKH Tella. AOCOTIOTHO YepHOE TeJO. 3aKOH
Kupxroda. CnencrBus u3 3akona Kupxroda. 3akon Credana-bonpnmana. 3akoH
Bumna.

19. Crpoenue atoma Bogopoaa. OmbiTel Pezepdopna. [nanerapuas Moaenb
atoma. Henoctarku monenu atoma Pesepdopa. 3akoHOMEpHOCTH B aTOMHBIX
cnektpax. [Toctynarel bopa. [IpyuHumn KBaHTOBaHUS 3JIEKTPOHHBIX OpOUT. ATOM
BOJI0poJia 1o bopy. DnemenTsl kBaHTOBOM du3uku. ['unoresa ae bpoits.
BosHOBBIE cBOMCTBA BellecTBa. [ [puHIUIT TPUYUHHOCTH.

20. Snepnas pusuka. Ctpoenue sapa. Mogenu snpa. Dueprus cBsizu. Jledekr
Macc. PagnoaktuBHOCTh. BUibl paarioakTUBHOrO u3iydyeHus. [IpaBuiia cmenieHusl.
SnepHbie peakuun. 3aKOHbI COXPAHEHUS B SIACPHBIX PEAKIUAX. 3aKOH
PaaMoOaKTUBHOIO pacrajia.

Ymersn:

1. KakoBa ¢opMyina 151 KHHETUYECKOW HEPTUU TeJla, BPAILAloLErocss BOKPYT
HEIMOABM)KHOM OCH, M KaK €€ BBIBECTHU?

2. Hanummre dopmynbsl ans cpeaHel M MIHOBEHHOM CKOPOCTH, a TaKXKe
MTHOBEHHOT'O YCKOPEHUS U JAUTE ONPEACICHUSA ITUX BEJINYUH.

3. [IpuBenuTe npumepsl CUII, ACUCTBYIOIIMX B npupoze. Kakoe 3HaueHne oHU
UMEIOT JIJIS )KUBBIX OpraHu3MoB? OTBET 00OCHYMTE.

4, B CesepHoM mnosymapuuy IDPOU3BOAUTCA BBICTPEN BAOJb MEpPUIMAHA Ha

ceBep. Kak ckaxercs Ha JBW)XEHUE CHapsia CYTOYHOE BpallleHHEe 3eMiu?
ChopmynupyiiTe v MOsSICHUTE TPUHITUI YKBUBAJICHTHOCTH DHINTEHHA.

5. Temmneparypa raza B UMJIMHAPE MOCTOSIHHA. 3alIMIIMTE HA OCHOBE MEPBOTO
Hayajia TEPMOJMHAMHUKMA COOTHOIIEHHUE MEXKAY COOOIIECHHBIM KOJIUYECTBOM
TEIJIOTHI M COBEPIIIEHHOUN paboTHhI.

6. [lepuon  snexkTpuyeckux  KojeOaHWii B KOJEOATEIbHOM  KOHTYpE
YMEHbIIWICS B TpU pasza. Kak u3MeHWnIach MOIIHOCTbh 3JIEKTPOMArHUTHOTO
M3JIy4YeHUsI KOHTypa?

1. HazoBute BaxkHelie CBOMCTBA CBETOBOTO IMy4YKa, CO3/1aBAEMOTO JIa3€POM.
Kakum 00pazoM MOKHO MCHOJIb30BaTh JIA3€PHbBIE TEXHOJIOTUU B PACTEHUEBOJICTBE
Y BETEpUHAPHUH?

8. OObsicHUTE, ¢ KakoW Lenplo mpu Y3-Tepanuud 00JIy4yaeMyl MOBEPXHOCTb
MOKPBIBAIOT KOHTAaKTHOW cMa3koit? Kakumu cBoiicTBamMu J0DKHA 00J1aiaTh dTa
cMazka?

Q. [Tpu B3ATUM KPOBM JI aHAJIN3a KPOBU UCIOJIB3YETCSl TOHKAs KanuJUIsipHas
TpyOka. [Touemy kpoBb «cama» momHuMaercs o kKamwuisipy? [lodyemy Takoro
s dexTa He HabMIOAaeTCs, eCiu TpyOKa HETOCTATOYHO TOHKAs?
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10. TloTeHmmanm TMOBEPXHOCTH MPOBOJIIETO  Iapa, HAXOIALIETOCS B
3JIEKTpUYecKoM moJje, paBeH 40B. UeMy paBeH moTeHuuan B €ro LIEHTPE U Ha
pPaccTOSIHUM MOy paauyca oT LeHTpa? Uemy paBeH 3JIEKTPUUECKUN 3apsi B ITHX
*Ke MecTax?

11. OOBsicHUTE NTPUHLHUII PACHPOCTPAHEHUS HEPBHOIO  AIIEKTPUUYECKOTO
UMITYJIbCA.

12. Bopna ocBemieHa cBeToM KpacHoro (onaps. M3BecTHO, 4TO B BOJAE JUIMHA
BOJIHBI OyJieT MeHble. Kakoii cBeT OyleT BUIETh HBIPSUIBIIKK 110 BOJOK?

13. Kak HaiiTu pa3pemaronyio criocoOHOCTh Tiiaza?

14. Hanummute dopMyny ans paspemaromeil cnocodHoctd Mmukpockomna. C
KaKHUM SIBJICHHEM CBSI3aHA 3Ta BEJIMYMHA, U KaKOW (PU3MUECKUN CMBICT OHA UMEeT?
15.  CdopmynupyiitTe 3aKOH paJlOaKTUBHOTO pacra/ia ¥ BhIBEIUTE YpaBHEHHE.
Baaners:

1. MOo3KHO M IPUMEHATH K COYJapEHUIO a0COIIOTHO HEYIPYIHX IIAapOB 3aKOH
COXpPaHEHUsI W IPEBPAIICHMS SHEPIMH, YUYUTBHIBAs TOJBKO HMX KHHETHUYECKYIO
sHepruto? Jlalite 0OBsICHEHHS.

2. KaKYIO 10 3HAYCHHUIO WM HAIIPABJICHHUIO CKOPOCTH HAIO COO6IHI/ITI> 3CMHOMY
TCIY, YTOOBI OHO CTaJIo HCKYCCTBGHHOﬁ IJIAaHETOM?
3. Yrto Takoe QJICKTpHUYICCKAA €MKOCTb IIPOBOJHHKA, 1 B KaKUX CAMHHUIIAX OHA

usMepsercs? BoiBenure GpopMyity i1t EMKOCTH IJIOCKOTO KOHJieHcaTopa. [louemy
E€MKOCTh KJICTOYHOW MEMOpaHBl MOXXHO PACCUHUTHIBATH MO 3TOH (popmyre, Beab
KJIETKA COBCEM HE IITIOCKas?

4, Hapucyiite mpuHIMMHAAIBEHEIE CXEMBl paJHoIepeaTyika W MPUEMHHKA, H
oObsicHUTE mpoliecc TeaeOHHOM paauocBsizu (OT TOCTYIUICHUS 3BOHKA B
MUKPO(DOH 70 €ro MPOu3BEICHUS TeAC(HOHOM.

5. Hapucyiite cxemy QotosneMeHnTa, ONUIIUTE NPUHIUMI €ro paldoThl U
MOCTPOMTE €ro BOJBTAMIEPHYIO0 XapaKTEPUCTUKY. [71€ HUCHOIB3YIOTCS 3THU
puoopsI?

6. Onumere oOmmi mnpuHIUI pabOThl  Jiazepa ©  JalTe€  KPaTKYIO
XapaKTePUCTHKY JIA3€PHOTO U3ITYUYEHUS.

7. N3n0xuTe npuHUKI yCTPOMCTBA U IEUCTBUSA SIAEPHOTO YPAHOBOTO pEAKTOpa
Ha MEJJICHHBIX HEUTPOHAX.

8. [Ipu «OGombapaupoBke» (Topa MpPOTOHaAMH B HEM OOpa3yIOTCS aTOMBI

KHCJIOpOJa. 3allUIIUTE 3TY UCKYCCTBEHHYIO JIEPHYIO PEAKIUIO.

4.2. TunoBble 32a1aHUSA JUIST MPOMEKYTOUYHON ATTeCTAIMU

4.2.1. Bonipochbl Kk 3aueTy

Bomnpock! a1 OlIeHKW KOMIIETEHIIUH

OIIK-1 CniocobeH periaTth TUMIOBBIE 3a/1aun MPo(heCCHOHATBHON JACSITEIIBHOCTH Ha
OCHOBE 3HAHWW OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKHUX M €CTECTBEHHBIX HAyK C
npuMeHEeHuEM HH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHI

OIIK-1y11
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CrniocobeH perrath TUMOBBIEC 33/1a4u MPOPECCHOHAIBHON TESITEIbHOCTH HAa OCHOBE
3HAHMM OCHOBHBIX 3aKOHOB MAaTEMAaTHUYECKHMX U €CTECTBEHHBIX HAyK C
npUMeHEHUuEM UH(HOPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOT U

3Harth:

1. [Ipenmet duszuku. Marepus. Buabl matepun.

2. [Ipeamet mexanuku. ['paHuIIbl IPUMEHUMOCTH KJIACCUUECKOW MEXaHUKH.
3. MarepuanbHas Touka. MexaHudeckoe JABWKEeHHE. OTHOCUTEIBHOCTh
MEXaHM4YECKOTO JABIKeHUs. CucTeMa

oTCYeTa.

4. Tpaekropus. Bekrop nepememienus. [IpoiiieHHbBIN Ty Th.

5. CxopocTh MaTepuaIbHOW TOYKH.

6. 3akonbsl HeroToHa

7. 3aKOH BCEMHUPHOTO TSTOTECHHUS

8. Kunetnueckas 2Heprusi MOCTYIMATEIbHO JIBHXKYIIIETOCS Tea

9. [loTeHnuanbHas YHEPTUs

10. 3akoH coXxpaHEHUsI MEXAaHUYECKON SHEPTUHU

11. BpamatenbHoe IBUKEHUE TBEPJOTO Teja. YTJIOBas CKOPOCTh, CBSI3b YIIIOBOM
CKOPOCTH C JIMHEWHOU CKOPOCTHIO

12. OcHOBHBIE MOJ0KEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOpUHU

13. Moxaens uaeaapHOTO rasa.

14. BeiBon ypaBHeHus1 Knaysuyca.

15. IloHsiTHE TEPMOAMHAMUUECKON TeMIlepaTyphl. Y paBHeHuEe bonblimana.
16. YpaBuenne Menneneena-Knamnelipona.

17. 3omnporecchl. DKCIIEPUMEHTANIbHBIC Ta30BbIC 3aKOHBI.

18. 3akoH pacmpeeneHus MOJIEKYJI Mo CKOpocTsM. CKOPOCTH, XapaKTepU3YIOIIHNe
COCTOSIHHE ra3a.

19. Yucno creneneit cBo00ab61. BHyTpeHHSS1 SHEPTHS CUCTEMBI.

20. CriocoObl M3MEHEHUsI BHYTpEHHEH sHepruu. TermnooOoMeH.

21. Pabora raza.

22. | Haya10 TepMOJIMHAMHUKH.

23. TermoeMkocTh Ta3a. YpaBHenue Maiiepa.

24. Annabatuueckuii nmporecc. YpaBuenue [lyaccona.

25. Kpyroseie npouecch! (1iukisn). Lukn Kapho.

26. Il Hauano TepMOAMHAMUKH.

27. Dutponus no Knaysuycy.

28. DaTponus no bonbimany. CTaTUCTUYECKUM CMBIC]T SHTPOITHUH.

29. SIBnenus nepenoca. OO01ee ypaBHEHUE TIEpeHOCA.

30. lnmuHa cBoOOAHOTO TIpodera MOIEKY (C BBIBOJIOM).

31. ColicTBa SIEKTPUIECKOTO 3apsiaa

32. ColicTBa MPOBOTHUKOB

33. 3akon Oma

34. CpoiicTBa MOIYIPOBOIHUKOB

35. MarautHoe 1oJie U ero XapakTePUCTUKU
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36. TpancdopmaTopsl

37. MaremaTudeckuii MassTHUK. VI3MeHeHHe SHepryuy BO BpeMs KojieOaHu

38. BeinyxneHnHble kojiebanus. Pezonanc

39. Mucniepcus cBeTa

40. EctecTBEeHHBIN 1 MOISPU30BAHHBIN CBET

41. TudpaxionHas peiieTka

42. KBanToBbI€ CBOMCTBA cBeTa. Macca u sHeprus poTtoHa

43. Bunbl painoakTUBHOTO U3JTYICHUS

Ymersn:

1. Onpenensitb CKOPOCTh MAaTEPUATBHOM TOYKH.

2. OmnpenensiTh KWHETUYECKYIO M TMOTCHIMAIBHYIO SHEPIHIO IOCTYMNATEIIBHO
JBIOKYIIETOCS Tea

3. Onpenensats YIJIOBYIO CKOPOCTh W YMETh CBSI3bIBATh YIJIOBYIO CKOPOCTH C
JIMHEWHOM CKOPOCTHIO.

4. ITonws3oBatbes ypaBHeHHeM MeHeneeBa-Kiamneipona.

5. OnpeaensTb CKOPOCTH, XapaKTEPU3YIOLIUE COCTOSIHUE ra3a.

6. OnpeaensTh YUCIIO0 CTENEeHel CBOOOIbI M BHYTPEHHIOI YHEPTUIO CUCTEMBI.

7. OnpeaensTh TeII0EMKOCTh Ta3a.

8. Ilpumensars 3akonbl OMa u npaBuia Kupxroda nans pacdera saeKTPUUYECKUX
LETIEH.

9. Mucnepcus cBeTa

10. EcTecTBeHHBIH U MONSPU30BAHHBIN CBET

11. IndpakuronHas penieTka

12. KBaHTOBBIC CBOMCTBA cBeTa. Macca u 3Heprusi GoToHa

13. Paznu4ath BUABI PATHOAKTHBHOTO M3TYUCHUS.

Baaners:

1. IlpuBeauTe mnpuMepsl NPOSBICHUS 3aKOHOB HploTOHA B mpupojge M HX
UCIIOJIb30BaHUE B TEXHUKE.

2.Yemy paBHO TpOU3BEJCHUE TMEpUOAA BpaleHUS MaTepUaTbHON TOYKH,
PAaBHOMEPHO JBHKYLIEHCS MO OKPYKHOCTH, HA €€ YTIIOBYIO CKOPOCTh?

5. Kakoe W3 OCHOBHBIX MOJEKYJISAPHO-KHUHETUYECKOW TEOPHH TOJITBEPKIACTCS
sBineHueM auddysus?

6. /IBa He3apsHKEHHBIX IIApUKa, OJWH — TUIACTMACCOBBIN, IPYrOoM aJlFOMUHUEBBIH,
HaXOJAIIMECS B DIEKTPUUECKOM MOJIE, pa3pe3aiu MonojaM U OTKIIOUUIIN OT TMOJIE.
BynyT nu 3apsiKeHbl TTOJOBUHKH IIAPUKOB, €CIU Ja, To kKak? OTBeT 000CHYyWTE U
MIPUBEIUTE PUCYHKH.

9. IlpunymaiiTe SKCOEPUMEHT, MPU TOMOIIM KOTOPOTO MOXKHO OIPEICTUTh
MOKa3aTelb MPEJIOMIICHHUS CTEKIIA.

10. CkopocTh CBOOOAHBIX AJIEKTPOHOB B TOKE O4YeHb Mana (mopsiaka 10-1mm/c).
[ToueMy ke »HJIEKTpOJaMIlbl B IOMEIICHUH 3aropardTcs HEMEIJIEHHO MOCIe
BKJIFOUEHHUS B LIETIb reHepaTopa?

11. H3BecTHO, YTO Tja3 YeloBEKa HamOOJee YyBCTBUTEIEH K JKEITO-3EJICHOMY
IBETY M 3HAYUTEIIbHO MEHEE YYBCTBUTEIIEH K KpacHomy. Ilouemy xe s
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3ampenéHHOr0 CUTHasia cBetodopa, T. €. JUisl CUTHajla OMAacHOCTH, TPHUHST
KpacHBIH, & HE 3€JICHBIN 1IBET?

OIIK-1y,

[Ipumensier WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B PEIICHUH
TUIIOBBIX 3a/1a4 B 00JIaCTH arpOHOMUH

3HaTh:

1. KunemaTnka moctynareiapHOro ABUXKEHHUS. MarepuanbHas TOYKa, CUCTEMa
OTCYETa, TPACKTOPHUsS, TNPOWUICHHBIA IIyTh, BEKTOP NEPEMEIICHUS, CKOPOCTb,
YCKOPEHHUE, PA3JIOKCHUE YCKOPECHHS HA HOPMAJbHYK) M TAaHICHIHAIbHYIO
COCTAaBJISIFOIIME, PABHOMEPHOE TMPSMOJIMHEWHOE JIBUKECHHUE, PAaBHOYCKOPEHHOE
MPSAMOJIMHEWHOE IBUKECHUE

2. JlnHamMuka MOCTYIATEIBHOTO JIBIDKECHUSL. 3aKOHEI HrroronHa.
Nuepuumanbabie cuctemsl otcyera. Cuma, Macca, pesisiTUBUCTCKAs Macca.
3. Bunsl B3aUMOJICHCTBUH. Knaccuduxanus B3aHMMOJICHCTBUH.

['paBuTaninoHHoe B3auMozencTeue. Cuma TSXKECTH, BEC Tella, HEBECOMOCTh. CHIIbI
TpeHus. Cyxoe TpeHue. TpeHue MOKOs, TPEHUE CKOJIbKEHHS, TPEHHE KayeHUS.
VYupyrue cunsl. 3akoH ['yka. Moayins FOHra.

4, JluHaMuKa BpalIaTeIbHOTO ABWXEHUA. MOMEHT HHEpHuu Tena. Teopema
[lIreitnepa. Kunetnueckast sHeprus Bpaiaromierocs: tena. OCHOBHOE ypaBHEHUE
JVHAMHUKH BPAIIATENIbHOTO ABUKEHHS. MOMEHT MMIMyJbca. 3aKOHbI U3MEHEHUS U
COXpPaHEHHUSI MOMEHTA UMITyJIbca. Talnuiia aHaJIOTUNA MEXAY XapaKTepPUCTUKAMHU
MOCTYIATEIBLHOIO ¥ BPAILIATEIBHOTO IBUKCHUM.

5. PaGora u sueprusi. PaGorta cunbl. ['paduyeckoe mnpeacraBiieHHEe paOOTHI.
Momnocts. KuHeTndeckass 5sHEprusi MNOCTYNaTENbHOTO JIBHXKYLIErOCs Tela.
[TorenuunanbHas sHeprus. KoHcepBatuBHble cuiibl. lloTeHIManbHas 3HEpPrus B
nosie Tsbkect 3emiu. [loTeHnmansHas 3Heprust ynpyro 1e(opMUpOBaHHOTO Tea.
MexaHnnueckass >HEprus. 3aKOH COXPAHEHHUS] MEXaHMYECKOM HHEpPruu. 3aKOoH
VM3MEHEHUSI MEXaHUYECKOW YHEPTUMU.

6. Mowment nnepiuu tena. Teopema LlTelinepa. Kunetuueckas sHeprus
Bpamaronierocs tesa. OCHOBHOE YpaBHEHUE JUHAMUKYU BpPaIlaTEIbHOIO
JIB>KEHUSI. MOMEHT UMIyJibca. 3aKOHBI U3MEHEHUS U COXPAHEHUSI MOMEHTA
uMITyJibca. Tabyuila aHaIOTU MEXKY XapaKTePUCTUKAMHU IMOCTYMATEIbHOTO U
BpaIaTEJILHOTO JIBUKCHUU.

7. VYpaBHeHue rapmoHnyeckoro koaedanus. [lepuon, yactora, HuKIMYecKas
4acToTa, aMIUIUTyAa, asza, HaualbHas ¢aza kojaedanuii. CKOpoCcTh U YCKOPEHUE
TOYKHU MpHU KoJiebaTeabHOM JBrkeHUH. JuddepeniuaisHoe ypaBHeHNE
rapMOHMYECKUX KoJieOaHui. MaremaTnyeckuii MasTHUK. OU3MYECKUM MasSITHUK.

8. [IpononpHbIe U nonepeyHslie BOJIHBI. MoHOXpomMaThueckas BojaHa. OpoHT
BOJIHBI. Y paBHEHHUE BOJIHBL. BonHOBOE ypaBHeHue. Pa3oBas cKkOpocTs. [ 'pynnoBas
CKOpOCTb. Jlucnepcusi. DHEPrUsi BOJHEI.

9. KonuyecTBo BeniectBa. 3akoH ABaraapo. Mojienb ujaceaibHoro raza. Beisos
OCHOBHOI'0 YPaBHEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU UICATBHOIO ra3a
(ypaBHenus Knaysuyca). YpaBHenue bonbimana. CBs3b MeXAy JaBJICHUEM U
TeMIEPaTypol raza. DKCIEPUMEHTATbHBIE Ta30BbIE 3AKOHBI.

15



10.  Omwrt lITepna. Pacnipenenenne MakcBemna. XapakTepHbIe CKOPOCTH
Mmouekyi. Pactipenenenue bonsiimana. bapomerpuueckas ¢popmyna.

11. Yucno creneneit cBo0oabl. BHyTpeHHsIs1 sHeprus uaeanbHoro raza. Pabora
rasza. [lepBoe Hauano TepmoauHaMuKU. TermnoeMKocTh raza. AauadaTudeckui
nporecc. [Huknbsl. Teopema Kapao. Bropoe Hayano TepMOaMHAMHUKHY.

12.  3akoH coxpaHEeHHs IEKTpUUYECcKoro 3apsaa. 3akoH Kyona.
DnekTpocrarnueckoe nose. HanpssKeHHOCTh ANEKTPOCTaTUYECKOTO TOJIS.
CunoBeie muHuN. [TpyUHIMTI CyNIepno3uLUN ANEKTPUUECKUX MOIEH.
Onextpuyeckuid qunoiib. [I0TOK BEKTOpa HANPSKEHHOCTH AJIEKTPOCTATUYECKOTO
noysi. Teopema ["aycca-Octporpanckoro. [Ipumenenue Teopemsl ['aycca k pacuery
HaIpsHKEHHOCTH Pas3iIMYHbIX ITosiel. [loTeHuman 351eKTpocTaTi4ecKoro moJis.
PaboTa cuit 3eKTpoCTaTUYECKOro MoJIs MO MEPEMEIICHUIO TPOOHOTO 3aps/a.
[ToTennmanbHas 3HEPrusi CUCTEMBI 3apsA0B. CBsA3b MEXAY NOTEHIIMAIOM U
HaIPSKEHHOCTBIO AJIEKTPUUECKOTO MOJIs. DKBUMOTEHIIMAIBHBIE TOBEPXHOCTH.
13. Tlonspuzamus AUIEKTPUKOB. [[UdIeKTpUK B OTHOPOIHOM ToJie. BekTop
AIEKTPUUYECKOTO CMEIIECHHS. Bhrunciaenue nosieil B AUAJIEKTPUKaxX.
Cerneroanektpuku. CBOICTBAa MPOBOAHUKOB. [ [pOBOIHHK BO BHEIIIHEM
IIEKTPUYECKOM I10JI€. DIEKTPOeMKOCTh. KOoHIeHcaTopbl. DHEprus
IIEKTPOCTATUYECKOTO ITOJISL.

14. Cuia u IJIOTHOCTH TOKa. Y paBHEHHE HenpepbhIBHOCTU. 3aKoH Oma B
mupdepenunansHoi popme. 3akoH Oma AJid ydacTKa Henu. JIEKTPOIBIKYIIas
cuia. 3akoH Oma i nonHou uenu. [Ipasuna Kupxroga. Pabora u MomuocTh
Toka. 3akoH J[xxoynsa-Jlenna. [Ipupona Hocutenen Toka. Kitaccuueckas teopust
AIIEKTPOIPOBOIHOCTH METAILIOB.

15. MarauTHoe moJie U ero xapakTepucTuku. 3akoH buo-Casapa-Jlamnaca.
MarauTHoe 1oje NpAMOJIMHEWHOTO MTPOBOJHUKA C TOKOM. MaraHuTHOE MoJie B
LIEHTPE KPYroBOro MPOBOJAHKUKA C TOKOM. MarHuTHOE I10JI€ COJIEHOM 1A U TOPOUAA.
3akoH Amnepa. MaraHuTHoe noJie B BenlecTBe. MarHuTHbIE MOMEHTHI 3JIEKTPOHOB
u atoMoB. Jlnamaraerusm. [Tapamaraerusm. @eppomarsernku. HamaranueHHOCTH
16. DOnexrpomarautHas uHAyKiusa. OnbiTel Gapajes. SBnenue
ANIEKTPOMArHUTHOM MHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHoi uuaykuuu dapanes.
17. DnexkrpomMarHUTHBIC BOJTHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH. 3aKOH
OTPa)KECHUS. 3aKOH MPEJOMIICHHS. SIBI€HUE TOJHOTO BHYTPEHHETO OTPAKEHUS.
Hucnepcus ceeta. [lornomenue ceera. 3akoH byrepa — Jlambepra. Paccesinue
CBETA.

18. Tlonsapuzanus ceera. Untepdepenius ceera. Judpakuus cera. [Ipunmun
['totirenca-®penens. 3ousl Openens. 3oHHbIe UIACTUHKU. [udpaxius Openens.
Hudpakuus Opaynrodepa. Judpaknuonnas pemierka.

19. TennoBoe u3nyyeHue. XapakTEPUCTUKU TEIJIOBOTO U3ITyUCHHUS.
[TormomarensHble XapaKTePUCTUKH Tella. AOCOTIOTHO YepHOE TEJO. 3aKOH
Kupxroda. Cnencreus u3 3akona Kupxroda. 3akon Credana-bonbimana. 3akon
Bumna.

20.  Crpoenue atoma Bomopoaa. Omnwitel Pesepdopmaa. [Inanerapuas monens
atoma. Hemoctatku moaenu atoma Pezepdopna. 3aKkoHOMEPHOCTH B aTOMHBIX
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cnektpax. [Toctynatst bopa. [lpuHLun KBaHTOBAHUS 3JIEKTPOHHBIX OPOUT. ATOM
BOZIOpoia 1o bopy. DnemeHThl KBaHTOBOM pu3uku. ['unoresa ae bpoiiss.
BosHOBBIE CcBOMCTBA BellecTBa. [ [puHIUIT TPUYMHHOCTH.

21. Snepuas pusuka. Ctpoenue sapa. Mogenu snpa. ueprus cBsizu. Jledekr
Macc. PagnoaktuBHOCTB. Buibl paanoakTuBHOro u3iydyeHus. [IpaBuna cmenienus.
SnepHbie peakunn. 3aKOHbI COXPAHEHUS B SIICPHBIX PEAKLMIX. 3aKOH
PaaMoOaKTUBHOIO pacraja.

YMmerh:

1. KaxoBa (opmyia miiss KWHETUYECKON SHEPTHH Tea, BPAIIAIOIIETOCS BOKPYT
HEMOABHKHOM OCH, U KaK €€ BEIBECTH?

2. Hanummre dopMmynbl ans cpeaHell ¥ MTHOBEHHOW CKOPOCTH, a Takxke
MTHOBEHHOTO YCKOPEHUS U JalTe ONPEACIICHHS STUX BEIUIHH.

3. [IpuBeauTe mpuMepsl CUJI, ACHCTBYIOMMX B npupoje. Kakoe 3HaueHue OHU
UMEIOT IS )KMBBIX OpraHu3MoB? OTBET 00OCHYHTE.

4. B CeBepHoM mosymiapuuyd IPOU3BOJIUTCS BBICTPEN BJAOJb MEpHUaHA Ha

ceBep. Kak ckaxercss Ha [JBWKEHHE CHApsAla CYTOYHOE BpallleHUE 3eMiu?
ChopmynupyiiTe v MOsSICHUTE TPUHITUI YKBUBAJICHTHOCTH DHINTEHHA.

5. Temmneparypa raza B UMIMHAPE MOCTOSIHHA. 3alUIIUTE HA OCHOBE MEPBOTO
Hayajia TEPMOJMHAMHUKHA COOTHOIIEHUE MEXIAY COOOIIECHHBIM KOJIUYECTBOM
TEIJIOTHI U COBEPILIEHHOM padOTHI.

6. [lepuon  snexkTpuyeckux  KojeOaHWl B KOJEOATEIbHOM  KOHTYpE
yMEHbIIWICS B Tpu pa3a. Kak H3MEHWIach MOIIHOCTh 3JEKTPOMArHUTHOIO
M3JTy4YeHUsI KOHTypa?

1. Ha3zoBute BaxkHelime CBOMCTBA CBETOBOTO IMy4YKa, CO3/1aBAEMOTO JIa3€POM.
Kakum 00pazoM MOKHO MCHOJIb30BaTh JIa3€pHbIE TEXHOJIOTMU B PACTEHUEBOJICTBE
Y BETEepUHAPHUU?

8. OOBsICHUTE, C KaKOW IEIbI0 MpU Y 3-Tepanuu 00Jy4aeMyl0 IMOBEPXHOCTH
MOKPBIBAIOT KOHTAKTHOM cMaszkoi? Kakumm cBoiicTBamMu J0DKHA oONajaTh dTa
cMazka?

Q. [Ipu B3ATHM KPOBM JI aHAJIN3a KPOBU HCIIOJbB3YETCS] TOHKAS KalMIUIpHas
TpyOka. [louemy kpoBb «cama» momHuMaercs o Kamuwuisipy? [lodyemy Takoro
s dexTa He HabMIOMAaETCs, eCiu TpyOKa HETOCTATOYHO TOHKAs?

10. TloTeHmmanm TOBEPXHOCTH MPOBOJIIETO  Iapa, HAXOIALIETOCS B
anekTpudyeckom mnoiie, paseH 40B. Uemy paBeH moTeHUMAI B €ro IEHTPE M Ha
paccTOsTHUM MOJy paauyca oT 1eHTpa? UeMy paBeH 3JEKTPUUYECKUN 3aps B 3THX
e MecTax?

11. OObsicHUTE TNPUHLUUI  PACIPOCTPAHEHHUS] HEPBHOIO  DIIEKTPUUYECKOTO
UMITYJIbCA.

12. Bopna ocBemeHna cBetoM KpacHoro (onHaps. M3BecTHo, 4TO B BOjAE JIMHA
BOJIHBI Oynet MeHbIie. Kakoii cBeT OyaeT BUIETh HBIPSUIBIIUK MO BOAOK?

13. Kak HaiiTu pa3pemiaronyro crnocoOHOCTh Tiiaza?

14. Hamummute dopmyny i paspemiaroniei cnocooHoctn Mmukpockoma. C
KaKUM SIBICHHEM CBsI3aHa 3Ta BEJIMYMHA, U KaKOW (PU3NYECKUIM CMBICT OHA UMEeT?
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15.  CdopmynupyiitTe 3aKOH palMOaKTUBHOTO pacraia U BhIBEIUTE YpaBHEHHE.
Baanern:

1. MOo3KHO M IPUMEHAThH K COYJapEHUI0 a0COIIOTHO HEYIPYIHX IIAapOB 3aKOH
COXpPaHEHUSI W IIPEBPAIlCHMsS] SHEPIMH, YUYUTBIBAs TOJBKO HMX KHHETHUYECKYIO
sHepruto? Jlalte 0ObsICHEHHUS.

2. Kakyto 1mo 3Ha4eHUI0 ¥ HaIMpaBiICHUIO CKOPOCTh HAJ0 COOOIIUTH 3€MHOMY
TeJy, YTOOBI OHO CTaJI0 UICKYCCTBEHHOM TUIAHETON?
3. Uto Takoe sneKkTpuueckas EMKOCTh MPOBOJHUKA, U B KAKUX €JUHHUIIAX OHA

u3Mepsercs? BoiBenure popMyity 1 EMKOCTH IIOCKOTO KOoHJieHcaTopa. [louemy
€MKOCTh KJIETOYHOH MeMOpaHbI MOKHO PAacCUUTHIBATH MO 3TOW (opmyiie, BeIb
KJIETKAa COBCEM HE IJIOCKas?

4.  HapucyiiTe npuHIMIHAIBHBIE CXEMbl paJuoNepeaaTinka U NpUEeMHUKA, U
oObsicHuTe mponecc TeaeOHHOM paauocBsi3u (OT TOCTYIUICHUS 3BOHKA B
MUKPOQOH 70 €ro Npou3BeIeHuUs TeIe(HOHOM.

5.  Hapucyiite cxemy (OTO?/I€MEHTa, ONMILUTE MPUHLMI €ro pabdoThl U
IOCTPOWTE €ro BOJBTAMIIEPHYIO XapaKTEpUCTHKY. [ J1e HCHONb3yrHoTCs 3TH
puoopsI?

6. Onumere oOummii mnpuHIMO paboThl Jlazepa M JalTe  KpaTKylo
XapaKTEPUCTUKY JIa3€PHOT0 U3ITyUECHHUS.

7. M3noxuTe NpUHUUI YCTPOUCTBA U JCHCTBUS SACPHOTO YPaHOBOI'O peakTopa
Ha MEJJICHHBIX HEUTPOHAX.

8. [Ipu «ObombapaupoBKe» (TOpa MPOTOHAMH B HEM OOpa3ylTCS aTOMBI
KHUCTIOPO/1a. 3alUIINTE 3TY UCKYCCTBEHHYIO SITICPHYIO PEAKIIHIO.

5. METOANYECKHUE MATEPUAJIBL, OITPEAEJIAIOIIUE
MPOLEAYPHI OLIEHUBAHUSI 3HAHUM, YMEHU 1 HABBIKOB 1
OIIBITA AEATEJBHOCTH, XAPAKTEPU3YIOIINUX OTAIIbI
®OPMHUPOBAHWSI KOMIIETEHIIUIA

KDI/ITGDI/II/I OLICHUBAHUA 3HAHMUHU 06an}oumxc;1 OoOpu  IIPOBCACHHUHU

KOJIJIOKBHYMaA.

e OTMeTKAa «OTJMYHO» - OOYYaIOIIUWCS YETKO BBIPAXKAET CBOK TOYKY
3pEHUs [0 pacCMAaTPUBAEMBIM BOIIPOCAM, MMPUBOS COOTBETCTBYIOIIUE TPUMEPBI.

e OTMeTKA «XOPOLIO» - O0YJAIOIIHMIACS TOMYCKAET OTEIbHbIE TOTPEITHOCTH
B OTBETE.

e OTMeTKAa «yIOBJETBOPHUTEJIBLHO» - OOydaloluiicss OOHapyKHUBaeT
npoOebl B 3HAHUSX OCHOBHOTO y4€OHOTO M1 HOPMAaTUBHOIO Marepuania.
e OTMeTKAa «HEYI0BJETBOPUTEIBLHO» - oOOydaroniuiics oOHapyKUBaeT

CYIIECTBEHHbIC TMpPOOENbl B 3HAHUSIX OCHOBHBIX TIOJOKEHUN JAUCIUTIIMHBI,
HEYMEHHE C TIOMOLIBKD NPENoAaBaTessi IOJYyYUTh NPABWIBHOE PELICHUE
KOHKPETHOW MPAKTUYECKOH 3aJ1a4uH.

Kpurepnn 3HaHmii Ipy IPOBENECHNUN 3a4ETA:
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eOeHKa «3a4YTeHO» JOJDKHA COOTBETCTBOBATH MapaMmerpaMm Jo0oW u3
HOJIOKUTENBHBIX OLEHOK ((OTIMYHOY, «XOPOILO», «yI0BIETBOPUTEIILHOY).

e OneHKa «He 3a4YTEHO» JOJDKHA COOTBETCTBOBATh IapaMeTpaM OLEHKU
«HEYIOBJIETBOPUTEIBHOY.

6. JOCTYIIHOCTb U KAYECTBO OBPA30BAHUSA AJA JIUL C
OB3

[Ipy  HEOOXOAMMOCTHM  HHBaIUJAaM H JUIAM C  OrPAHUYCHHBIMHU
BO3MOXHOCTSIMH ~ 3JI0POBbSI  IIPEIOCTABIISICTCS  JIOMOJHUTEIBHOE BpeMsS  JUIA
MOJArOTOBKHM OTBETA HA 3a4ETe.

[Ipy mpoBeneHMH TPOIEAYPHl OICHWBAHUS  PE3YIbTATOB  OOYyYCHUS
VHBAJMJIOB W JIMI C OIPAHWYEHHBIMU BO3MOXHOCTSIMU 3J0POBbSI MOTYT
UCIIOJIb30BATHCSI COOCTBEHHBIE TEXHUYECKUE CPEJICTBA.

[Ipouienypa oOlleHUBaHUS PE3yJIbTaTOB OOY4YEHUS WHBAIUIOB W JIUI[ C
OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 3JI0POBbsSl 10 JUCUUIUIMHE MPEAyCMaTpUBACT
npenocTaBiieHne uHpopManuu B GpopMax, aJanTUPOBAHHBIX K OTPAaHUYCHUSIM UX
3JI0POBbs U BOCTIPUATUS UHPOPMAITUU:

— B meyaTHoOW  (Gopme  yBEIMYECHHBIM
JIist Tan ¢ HapyIeHUsIMU 3pEHUs: | IpUPTOM,
— B (popMe JIEKTPOHHOT'O TOKYMEHTA.

— B Ie4aTtHou popme,

JIJist I ¢ HApyIICHUSIME CITyXa:
— B (hopMe PIIEKTPOHHOTO JIOKYMEHTA.

s nmun ¢ HapyleHusAMu — B TleyaTHoM (popme, anmapara:
OTIOPHO-JIBUTATEIHLHOTO anmapara | — B hopMe dJIEKTPOHHOTO IOKYMEHTA.

[Ipy mpoBeneHMH TPOIEAYPHl OICHWBAHUSA  PE3YyIbTATOB  OOYyYCHHS
WHBAJIUOB U JIWI] C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMHU 370POBBS IO JUCITUTLIHHE
oOecrieuynBaeT BBIMOJHEHUE CIEAYIOMKUX JOMOJHUTEIBHBIX TpeOOBaHWUN B
3aBUCUMOCTH OT WHJIUBUAYAJIBHBIX OCOOCHHOCTEH, 00yJarommuxcsi:

a) WHCTPYKIHMS TI0 TIOPSAIKY TPOBEJACHUS TMPOICAYPHl  OICHUBAHUS
MPEIOCTaBISAECTCSA B JOCTYITHOM (hopme (YCTHO, B MUCbMEHHOU (hopme);

0) poctynHas QopMa TpeAOCTaBICHUS 3aJlaHUil OIEHOYHBIX CpPEACTB (B
neyaTHoii (Gopme, B TmeyaTHOW (opme yBenmueHHBIM mmpudTOoM, B (opme
AJIEKTPOHHOTO JOKYMEHTA, 3a/IaHMsI 3aYNTHIBAIOTCS TIPETIOIaBaTeIIEM );

B) nocTymHas opMa MperoCcTaBICHUSI OTBETOB Ha 3ajaHus (MMCHhbMEHHO Ha
Oymare, HaOOp OTBETOB Ha KOMITBIOTEPE, YCTHO).

[Tpu HEoOXOAMMOCTH 7151 00YUAIONTUXCS C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMHU
3I0POBbs M WHBAIMIOB TPOIEIypa OIEHWBAHUS PE3yJbTATOB OOYYEHHUS TIO
JTUCITUTIIMHE MOKET TIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBeneHre mporeaypsl OICHWUBAHUS PE3yJbTaTOB OOYYCHHS WHBAIHIOB U
JUI] C  OrPaHWYCHHBIMH  BO3MOXKHOCTSIMH  3JIOPOBBSl  JIONTyCKaeTcs ¢
UCITOJIb30BAaHUEM JUCTAHITMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTHH.
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