ABTOHOMHAS HEKOMMEPYECKAS ITPO®ECCUOHAJIBHASA
OBPA3OBATEJIbHASI OP'TAHU3ALIUA _
«TAMBOBCKHNHU KOJJIE/K COIIUOKYJBTYPHBIX TEXHOJIOI' TN

/7

Vi
YTBepm;[an

I[HpeKTop AHH()O TKCKT
| Y »E.B:Boporrukosa.
ot «31 S>\aBrycI 2026r.

DOoH OLIEHOYHBIX CpeacTB
o mnmporpamMme nmoArOTOBKM CICUAIUCTOB CPEAHETO 3BE€HA

YueOHO# JUCUMIITIMHBI
Ol.11Pduszuka
no cneurajgbHocTH 54.02.01 Jusaiin (1o oTpacism)

Tamb6oB 2026



Pa3padorumk:

AHITOO TKCKT npenonaBarens ['ycap JI. H.

(MecTo paboTHI) (3aHMMAaeMas JOKHOCTD) (MHUIMAIbI, (DaMPIIHS)



|. IIacnopT poHIa O1LIEHOYHBIX CPEACTB

1. O6s1acTh NnpuMeHeHUs (POH/IA OLEHOYHBIX CPECTB

CDOHI[ OLOCHOYHBIX CpPCACTB IIPCAHASHAYCH JJII OLOCHKU PC3YJIbTATOB
ocBoeHust yueobno qucrurianael 0111 dusuka
Tabmuma 1
PesyabTarsl ocBOCHUdA OcHOBHBIC TOKA3ATeJIN Tun 3ananus; dopma
(0OBEKTHI OLICHUBAHMS) OLICHKHU pe3yJibTara U UxX Ne 3ananus arrecTauuu
KpUTepHuu (B
COOTBETCTBHH
¢ y4eOHbIM
IJIAHOM)
[Tornmate cMmbich | [loHMMaHue CcMBICIA TOHATHS [IpakTrueckas Huddepenup
(buznyeckux METOJIOB | «(U3HUeCKuit METO/1 pabota OBaHHBIN 3a4eT
MO3HAHUS NO3HAHUS»;  3HAHUE  JBYX
TPyl METOJOB  IO3HAHUSA,
HepeynciieHue METO/I0B
MO3HAHU B cocTaBe
yKa3aHHOM TpYIIIbl; ONHUCaHUEe
MeTO/1a I03HAHUS;
Kpumepuu: nepeuncieHsl Bce
MeTo/bl O0ydeHHs B COCTaBe
YKa3aHHOW TIpyNIbl; METOJ
0oOydeHHusT OmucaH TOYHO U
TI0JIHO; YCTQHOBJIEHO
COOTBETCTBHE MEXY
XapakTepUCTUKOW MeToja u
€ro Ha3BaHUEM.
3HaTh ¥ MOHUMATh CMbICH | 3HAHME U TOHMMaHHUE CMbICIa TectupoBanue Juddepenuup
MIOHATUM bu3nUecKux MIOHATUH, OBaHHBIN 3a4eT
JJNIEKTPOMAarHuTHOE IIOJIE, | OMMCAHUE C MX [OMOIIBIO
AJIEKTPOMarHUTHbHIE ABJICHUI " IIPOLIECCOB
BOJIHBI, KBaHT, 3BOJIOLMA | IPUPOABI,  BOCIPOU3BEICHHE
Bcenennon, 0onbIION | TEKCTa yueOHOW nH(pOopMaIuu;
B3DBbIB, Conueunas | Kpumepuu: (usmgeckoe
CUCTEMA, rajlakTKa, | IOHATUE  ONMCAaHO  TOYHO;
NEePUOJIMYECKUI 3aKOH, , | IPUBE/ICHBI IIPUMEpBI;
SHTpONHS, Ha3BaHbl XapaKTEPHbIEC YEPTHI;
caMOOpraHu3alys;
3Hate Bkian  Benukux | [lepeuncrnenue bammnit TectupoBanue Juddepenuup
YYEHBIX B (POPMHUPOBAHUE | YUEHBIX, WX BKJIaZ B (HU3UKY OBaHHBII 3a4eT
COBpEMEHHOM (OTKpBITHSI, 3aKOHBI U T.I.),
¢bu3nuecKoit KApTUHBI | OKA3aBIIUX,  ONpPEIEIAoLIee
Mupa BIMSHUE HA IIPEJCTABICHUS
YeJloBeKa 0 IIPUPO/IE,
pa3sBUTHH TEXHUKHU u
TEXHOJIOTHI;




Kpumepuu: wnmoctpupoBaHue

IIPUMEPOB;
YmMmers IIPUBOJIUTH | 3HaHUE MTOHSATUN: TectupoBanue Huddepenup
MpUMEpBl HKCIIEPUMEHTOB | «HAOIIOJCHHUEY, OBAHHBIN 3a4eT
nu(wim) HAOTIONICHUH, | «IKCTIEPUMEHTY;
000CHOBBIBAIOIIHX: BOCIIPOU3BEICHUE
aTOMHO-MOJIEKYJISIPHOE MOJyYEHHBIX  3HAHUH  JUId
CTpOEHUuEe BEIIECTBA, | 00BACHEHUS SIBJICHUM
CYIIECTBOBAHUE OKpPYKaroIlero MUpa,
3JEKTPOMArHUTHOTO TOJIA | KpUTUUECKOM OLICHKH u
u B3alMOCBSI3b | IOHUMAaHUSI U HUCIOJIb30BaHUS
3JEKTPUUYECKOTO U | (pU3HKO-HAYIHOM
MAarHUTHOTO nose#, | uapopmaruu, coaeprKamencs
BOJIHOBEIE u | B CMU, pecypcax HMuTepHera
KOPITyCKYJISIpHBIE u Hay4YHO-TIOMYJISIPHON
CBOICTBa CBETA, | JINTEPATYPE; OCO3HAaHHOTO
HEOOpaTUMOCTh TEIUIOBBIX | ONpEeACTICHUS coOCTBEHHOM
mporeccoB,  pas0eraHue | HO3MLIMU IO OTHOUICHUIO K
rajlakTUK,  3aBUCHUMOCTH | OOCYy)XKJIaeMbIM B  0OIIECTBE
CBOMCTB  BellecTBa OT | mpoOieMaM HayKHu;
CTPYKTYpBI MOJIEKYII,
IpeBpalleHus sHepruu u | Kpumepuu: IIPUBOJIUT
BEPOSITHOCTHBIM XapakTep | IPUMEpPbl 3KCHEPUMEHTOB U
MPOIECCOB B KHUBOM ¥ | (MJIK) HAOIOICHHIA,
HEXUBOHU MIPUPOJE
OObsicHaTh  mpukiIaaHoe | [loHnmanue BOXHOCTH TectupoBanue Juddepeniup
3HAYEHUE BOXHEUIINX | JOCTHIKEHUI B oOnactu OBaHHBII 3a4eT
JTOCTIKEHUH B oOnactu | GU3MKKA IS KU3HH |
(GU3MYHCKUX HayK JUIs: | IESTETbHOCTH  4YeloBeKa B
pa3BUTHS SHEPreTUKH, | pa3HbIX chepax; yCTaHOBICHHUE
TPAHCIIOpPTA U  CPEACTB | CBA3M  MEXIY  HAy4YHBIMHU
CBSI3H, OXpaHbl | OTKPBITUAMH W Pa3BUTHEM
OKpY>Karolen Cpeibl. TEXHUKHU U TEXHOJIOTUH;
OLICHUBAaHUE U BBICKA3bIBAHHE
COOCTBEHHBIX CYXJIEHHH O
Mepax OXpaHbl OKpYKaoLIEH
CpeJbl.
OObsicuaTh  npukiagHoe | [Tonnmanue MIOHATHS [IpakTrueckas Huddepentup
3HAYEHHE BOKHEUIINX | «MaTepualibl C  3aJaHHBIMU pabota OBAHHBII 3a4eT

IOCTIDKEHNA B o01acTtu
GU3UKK I TIOJTYYCHUS
CUHTCTHUYCCKUX
MaTepHaJIOB C 3a/JlaHHBIMU
CBOMCTBAaMH.

CBOIMCTBAMM»; O3HAKOMIJICHHC C
MHOTOOOpa3eM IuiacTMacc |
cepamu UX IPUMEHEHHS,

BBISIBIICHUE XapaKkTepHBIX
(1)I/I3I/I'-I€CKI/IX )51 BHCIIIHUX
MPU3HAKOB;, CpPaBHCHHE WX,
pacrnio3HaBaHWE IUIACTMAacC Ha

OCHOBE MIPUCYIIX UM
XapaKTEePHBIX CBOWCTB;
00BsSICHEHHE 3HAYUMOCTH

MaTepHalioB B COBPEMEHHOCTH;
colOmoaeHne PaBUII




MIPUMEHEHUS B OBITY;

BeiiBurare rumnote3sl W | YMEHUE 3aJlaBaTh  BOIPOCHI, [IpakTrueckas Huddepeniup
npemjiaraTh ~ IOyTH WX | CTPOUTH TUIIOTE3Y, pabota OBAHHBIN 3a4eT
MIPOBEPKHU, JIenaTh | OCHOBBIBAsACh HAa  MO3ULUU
BBIBOJIBI Ha OCHOBE | KPUTEPUEB HAYyYHOTO 3HAHUS:
JKCHEPUMEHTAIbHBIX aHaIN3 u
JTAHHBIX, TPEJCTABICHHBIX | CACTEMAaTU3UPOBAHUE JaHHBIX,
B BHJIE TpaduKa, TaOIUIIBI | IPEICTABICHHBIX B BHUJIE
WY AUarpamMBel. rpaguka, TaOIUIBI WU

JMarpaMMsl; BbIJICTICHHE

CMBICIIOBO OCHOBEI,

BBICTpaVBaHUE JIOTUYECKUX

METToYeK; 00bICcHEHNE

B3aUMOCBSI3€M; MPEATIOKEHHE

nyTen 1504 MPOBEPKHU;

dbopMynIrpoBaHUE BHIBOJIOB.
PaGorats ¢ ¢Qusuko- | Bragenue meromamu moucka, [IpakTHueckas Juddepentup
HaydHOW MH(pOpMaIe, | BbIICICHUE CMBICJIOBOM pabora OBaHHBIN 3a4ET
cozieprkalencs B | OCHOBBI; aHaIu3 u
COOOIICHUIX CMU, | cucremaTu3anusi,
HWHTEpPHET-pecypcax, muddepeHnpoBaHme

Hay4HO-TIONYJISIPHOM

uHboOpMaMl U OLICHHWBaHUE

JUTEpaType. JIOCTOBEPHOCTH WH(POPMAITUH;
Hcnons3oBath OueHuBanve  BIUsAHMS  Ha | YueOHBIN npoekT | Juddepenmmp
MPUOOpPETEHHBIC 3HAHMS U | OPTaHU3M YeloBeKa OBaHHBII 3a4eT

YMEHUS B MPAKTUYECKOU
JEeSTENIbHOCTH u
MTOBCETHEBHOM JKU3HMU.

AJIEKTPOMArHUTHBIX BOJIH H
PaTMOaKTUBHBIX U3ITyUCHH;
Beruucnenue 3aTpar Ha
sHeproodecreyeHmne CEeMbU
(3HEprocOepeKeHme);
Pa3pabotka npaBuin
0€3011acCHOTO MCIOJIb30BAHUS
MaTepPHaIOB U XUMHUYECKUX
BEIIECTB B OBITY.

Oco3HaHue " BBIOOD
OCO3HAHHBIX JIMYHBIX
NEUCTBUU o OXpaHe

OKpY>Karollen Cpeibl.




2. ®oH/1 OLICHOYHBIX CPEACTB

2.1. 3apanus nis AudgepeHIUPOBAHHOTO 3a4eTa
(ocmasums HYHCHYIO (POPMY NPOMENCYMOUHOU ammecmayui)

3AJAHUE (TEOPETHYECKOE) 2. 1.
TECTUPOBAHHUE

Tekcr 3apanus:

Hucmpykyun: Tecm cocmoum uz 44 3adanuil. BrHumamenvno npouumatime Kaxicooe
3a0anue u npeoirazaemvle 8apUAHMbL OMEema, eciu OHU UMEIOMCA, a MakKice YKasauwue euod
oesamenbHoCmuU K Kaxcoomy 3adanuro. Omeeuatime moabko nocie mo2o, KaK 6bl NOHSAIU 80NPOC
U NMPOAHANU3UPOBANU 6Ce 8APUAHMbBL omeema. Bcnomnume ¢hamunuu evioarouwuxcs yuemvix, ux
BKIA0 8 (PUBUKY, 200bl UX IHCUZHU.

Omeeyaiime monvbko nocie mo2o, KaK 6bl NOHANU B0NPOC U NPOAHATUSUPOBATU BCE
sapuanmul omeema. Bcnomnume 3navenus noHamui, pamunuy bl0AOUUXCA YUEHbIX, UX 8KIAO 8
Pusuxy..

Buinonustime 3adanuss 6 mom nopsoke, 8 komopom ouu oauvl. Eciu kakoe — aubo
3a0aHue vi3vleaem y 8ac 3ampyoHeHue, nponycmume €20 U NHOCmapanmecs 8bINOIHUMb Mme, 8
omeemax Ha Komopwle vl yeepeHvl. K nponyueHnvim 3a0aHUusAM 8bl MOdCeme 8epHymbCs, ecliu y
8aC OCMAaHEMCcsl 6peMsI.

1. Buvibepume sepnwiti omeem. Bee BeriecTBa COCTOST U3:
1) snemMeHTOB; 3) MOeKyI;
2) aTOMOB; 4) Bce BapHaHTHI BEPHBI

2. Jlononnume: MexaHH4eCKOE JBMXKESHHE — 3TO ;

3. Buibepume gepnuiti omeem. MexaHU4eCKOe IBUKECHUE UMEET:
1)a0CcoOTHBIN XapaKTep; 2)OTHOCHUTEIILHBIN XapaKTep.

4. Jlononnume: BooOpaxaemas JTUHHUS B MPOCTPAHCTBE MO KOTOPOW ABHIKETCS MaTepualbHas
TOYKA HA3bIBAETCS ;

5. [ononnume. BOJIHBI — 3TO ;

6. Bvibepume sepruiti omeem. BOIHBI B IPUPOJIE BCTPEUAIOTCS: (0,5 6amnna)

1)Ha OTKPBITON MECTHOCTH; 3) Ha mope.

2)B TEMHOM KOMHATE; 4)Bce BapHaHThl BEPHBI.

1. Bvibepume eepnuiii omeem. Ilponiecc IBUKEHUS BOJIHBI 3TO: (0,5 Gama)

1 )nepemerienue YacTUIl BOJIBI ¢ 2) pacmpocTpaHeHHE KoJjeOaHUil pa3TU4HOMN
OTIpEJINIEHHO CKOPOCTHIO; MIPUPOJIGI BO BPEMECHH U ITPOCTPAHCTBE

8. Bovibepume sepnuiti omeem. ®opma BOJIH: (0,5 6aina)

l)camass pa3zHoOOpa3Has, KOTOpas MOXeT 3)u3ruo;
U3MEHATbCA [0 MEpe  paclpoCTpaHEHUs

BOJIHBI;

2)3Be3auarasi; 4)npsimast.

9). Jlononnume: sBICHUE B3aMMOYCHWICHHs WJIM B3aUMOTAllICHUs 2-X Wi 0Oojee BOJH
Ha3bIBACTCSA >




10. /Jlonoanume. SIBnenue orubGaHus NPEMSATCTBUN BOJHAMHM PA3IUYHOM MPUPOABI HA3BIBAIOT

11. Buibepume gepnuiti omeem. B npupojie CyliecTBYIOT CIEIyIOIIUE BUIbI ABUKCHUS:

(0,5 6amma)
1)Bpemenu; 4)3ByKa;
2)repeMerieHue; S)cBera;
3)MbIciy; 6) BCce BapUaHThl BEPHBI.

12. Bwvibepume sepuwiti omeem. UTo niepBUUHO?
1)aneMeHTapHas YacTuIa; 2)aTom.

13. Bwibepume eepuuiii omeem. IlpobneMoil MpoUCXOXKIEHUS HEOECHBIX TEl U HMX CHUCTEM
3aHUMAETCsl 00JIaCTh ACTPOHOMHUYECKON HAyKH, KOTOPast Ha3bIBACTCS:

1)KOCMOHABTHKOIA; 3) KOCMOTOHHEH;

2)KOCMOJIOTHEH. 4)Bce BapuaHTbI BEPHbI

14. Bvibepume 6epHuiti omeem. COIJHIIE — 3TO 3BE3/1a:

1)niepBoro 1nokosneHus; 3)TpeTbero NOKoJIEHUS;

2)BTOPOrO MOKOJIEHUS; 4)ueTBepTOro MOKOJIECHHUS.

15. Buibepume 6epnuiii omeem. Bo3pacTt miianeTsl 3eMist (B MIIP/. JIET): (0,5 6amna)
1)4; 3)6,5;

2)4,55; 4)3,5.

16. Bwibepume e6epnvlie omeemvl. B TiepeBOJie C TPEUECKOTO s3bIKA TEPMHH «TEXHUKA»
0003HaYaeT:

1) mactepcTBO 3) ymeHue

2) UCKYCCTBO 4) Bce BapHaHTbI BEPHBI

17. lononnume: Y cTpoiCTBa, 3aMEIJIAIONINE UM YCKOPSIOIINE BPAIllEHUE BAJIOB, HA3bIBAIOT 7

18. Bwibepume eepnviti omeem. CHUIOW, YACPKHUBAIONICH HEMOJBIKHBIC IUIABAIONIMC H
JeTaTeNbHbIE anmapaThl, SBIsSETCS:

1) rpaBUTaIIIOHHAs CHUJIa 2) cnaboe B3aUMOJeHCTBHE

3) sNeKTpOMarHuTHAs CHJIa 4) cuita Apxumena

19. Buibepume gepnuiii omeem Cuia Apxumesa Bcer/ia HalpaBeHa:
1)BBepx 2) BHU3

3) BNEeBO 4) BpaBo

20. Bvibepume sepnviii omeem. Y CIOBUE IIJIABAHUS TeJla 3aKJII0YaeTCs B TOM, 4TO:

1) cuna TsxkecTd My 6ombie ciibl Apxumena | 2) cwia  ApxuMena KOMIIGHCUPYET —CHITY
TSOKECTH MQ

21. Buibepume eepnutit omsem. O THOPOIHBIC TENA IJIABAIOT, CCIIH:
1) ux cpemHss TUIOTHOCTh MEHBIIIE TUIOTHOCTH 2) UX CPEIHSS TUIOTHOCTH OOJIBIIE TUIOTHOCTH
KUJTKOCTH KUIKOCTH

22. Jlononnume. JIto60e yCTpOHCTBO, CIIOCOOHOE COBEPIIATh MEXaHUYECKYIO padOTy Ha3bIBAIOT

23. Jlonoanume. Mepoit 3(pheKTUBHOCTH IBUTATENS SABISETCS




24. Bvibepume sephbiii omeem. DIEKTPOTCHEPATOPHI ABJISIOTCS YCTPOHCTBAMH:

1) npeobpa3yronMMyU MEXaHUYECKYIO SHEPTUl0  2) npeoOpa3yomuMu JHEPTHIO
B SHEPTUIO HJIEKTPOMArHUTHOTO MOJIS 9JIEKTPOMAarHUTHOTO TOJISI B MEXaHHUYECKYIO
SHEPIUI0

25. Buibepume 6epHulii omeem. DIEKTPOIBUTATEIH SIBISIFOTCS YCTPOMCTBAMU :

1) npeoOpa3yronMi MEXaHUYECKYIO SHEPTHIO  2) peoOpa3yoIMH HHEPTUIO
B SHEPIHIO JIEKTPOMArHUTHOTO OIS AJIEKTPOMATHUTHOTO TMOJISI B MEXaHUYECKYIO
SHEPTHI0

26. Buibepume HEsepnuiii omeem. OCHOBHBIMU y3J1laMH OOJIBIIMHCTBA 3JEKTPOJBUTATENEH U
AJIEKTPOT€HEPATOPOB SBIISIOTCS:

1) metannuueckas paMmka 2) MEeTaNIM4eCcKuil BaJl

3) meTku 4) KOJUIEKTOp

27. Buibepume eepnviii omeem. DyHIAMEHTATBLHOW CHIIOW, TO3BOJISIONICH MpPeoOpa3oBHIBATH
MEXaHUYECKYI0 paboOTy B DJICKTPOIHEPTHIO M JJICKTPOIHEPTHIO B MEXaHHYECKYI0 padoTy
SIBJIIETCS CUJIA:

1) M.®@apanes 2) Jlopenua

3) D.X.JIenna 4) Apxumena

28. Bvibepume eepruiii omeem. PannoBOIHBI 00pa3yIoTCs MpH:

1) JBWKEHUM  3apsDKEHHBIX — 4acTHIl € 2) JBIDKEHUM HE 3apsSHKEHHBIX YacTHI[ C
YCKOpEHHEM YCKOpEHHEM

3) [OBWKEHUM 3apsOKEHHBIX 4acTHIl 0e3 4) Bce BapUaHThI BEPHBI

YCKOPEHUs

29. Jlonoanume: PanmuoOBONIHY MOXHO «3aCTaBUThY» IEPEHOCHTH JIO0YI0 WH(GOPMAIUIO €Cln
OCYIIECTBUTH €€

30. Buibepume eepmuviii omeem. C TOUKU 3pEHUS] TEOMETPUUECKON ONTHUKU CBETOBBIC SBIICHUS
paccMaTpHBarOTCS Kak:
1) 31€KTpOMarHuTHbIE BOJIHbI 2) MOTOK YacTHII

31. Jlonoanume. Ipubop, yBeTMUNBAIOIINN N300paKCHUE HA3bIBACTCS
32. Jlonoanume. CriocoOOHOCTh U3MEHSTH (DOKYCHOE PACCTOSTHHE HA3bIBAIOT

33. Buibepume eepuviii omsem. Bocnpustre 00beMHOT0 H300paKEHUSI OCHOBAHO Ha:
1) okynsipHOM 3peHUHN 2) OUHOKYIISIPHOM 3pEHHUU

34. Hdononnume. YCTpONCTBO, COCTOSIIEE U3 MHOTUX PAaBHOOTCTOSAIIMX IIENEH, HAHECEHHBIX Ha
HEKOTOPYIO IIOBEPXHOCTh, Ha3bIBAIOT

35. Jlononnume. ATOMBI, cozepralliye sipa paJlOaKTUBHBIX W30TONOB (MM OTIMYAIOIINECS
M30TOMHON Maccoi) Ha3bIBarOT . OTH aTOMBl y4acTBYIOT BO BCEX XMMHYECKHX U
MHOTHX (DPM3UYECKUX IMPOLEccaxX KaK OObIYHBIE aTOMbI, HO MOT'YT OBITh JIETKO OOHAPY)KEHBI 110
PaZi0aKTUBHOMY U3JTy4YEHHIO.

36. /[ononnume. HoBast Teopusi, OCHOBaHHAs Ha HKCHEPUMEHTAIBHBIX (PaKTaX M OMHCHIBAIOIIASL
YaCTHIIbI U MOJIS1 €IMHBIM 00pa3oM IMOJTyYHJia Ha3BaHUE




37. Buibepume eepnuiii omeem. DyHIAMEHTAIbHOW CHIION, MO3BOJSIONICH MpPeoOpa3oBLIBAThH
MEXaHMUYECKYI0 PAa0OTy B DIIEKTPOIHEPTUI0 M DIIEKTPOIHEPIHI0 B MEXAaHHYECKYI paboTy
SABJIAETCS CUJIA:

1) M.®apanest 2) Jlopenna

3) 0.X.JIenua 4) Apxumena

38. Vemanosume coomeemcmeue mexay BoiHamu, umerolmmu onpezneneuusii, AMATIO30H
(mmuny) 1 CBOMCTBAMM ux pacnpocTpaHeHus.

JIMATIO30H CBOMCTBA

1. lnuHHBIE A. TIpsmonuHelHOe pacnpoCTpaHeHHe, IPOXOIAT Yepe3 HOHOChepy
2. Cpennue b. [IpsimonuHeitHOE pacipocTpaHEHUE, OTPAXKAIOTCS OT HOHOC(hEPHI
3. Kopotkue B Oru6arot noBepXHOCTh 3eMJIM U NPENSATCTBUS (TOPBI, CTPOECHUS)

4. YIbTpakopOTKUE

39. Buibepume eepuviti omeem. BaxHas 007acTb TPUMEHEHUS PAJUOBOIH  SBIISCTCS
pasnoNIOKalvsl, OCHOBaHHAs Ha CIIOCOOHOCTH PaJOBOIH:

1) uarepdepupoBathb 2) orubarh MpensTCTBUS

3)oTpakaTbCst OT Pa3IMYHBIX UICTOYHUKOB 4)nornomarscs

40. YVcmanosume coomseemcmeue mexay TUTIOM T'JIA3BA u TUIIOM JIMH3 HeoOXoaumbIx
JUTSE OYKOB OJIM30PYKOTO M JTAIBHO30PKOTrO TJasza. JIjisi MCTIpaBieHHUS HEYSTKOTO M300pakeHUs
JaeKuX 00bEKTOB JUTsl OJIM30PYKOTO I1a3a U OJM3KUX 0OBEKTOB IS NATbHO30PKOTO Tia3a.

TUITTJIA3ZA THUII JIMH3
1. buzopykuii A. CoOuparomiast JIMH3a
2. lanbHO30pKUH b. PacceuBarorias i1mua3a

41. Yemanosume coomsememeue mexny IPUBOPAMU 1 YCTPOMCTBAMU B KOTOPBIX HX

IIPUMEHSIIOT.

1.®otornemMeHT A. Hudposbix ¢doToanmaparax,
BUJIEOKaMepax, CKaHepax.

2.Conneunsle oTonpeodpazoBaTenn b. Kommnsrotepax

3. TI3C-marpuibt B. Typaukerax B METpO, KHHOYCTaHOBKaX

BI'A I Conneunbix OarapesXx  KOCMHYECKHX
CTaHIIUMN.

42. Bwibepume 6epnbviii omeem. Kakue TUIBI 3JEKTPOCTAHLIUHN SBISIOTCS HanOosee MOIIHBIMU
MIPOU3BOIUTEISIMH JIEKTPOIHEPTUU?

1) TEL] 2)I'2C

3)ADC

43. Bvibepume sepHvle omseemul. 1lpu paboTe ¢ 31eKTponpudopamMu HaJlo OBITH OCTOPOKHBIMH U
coOyolaTh TEXHUKY O€30I1aCHOCTH, T.K. MpPH MPOTEKAHUM AJIEKTPUYECKOTO TOKa uepes3
OpraHu3M:

1)Hapymaercs AIEKTPOJIUTHBIN OanmaHc  3)BO3MOXHO CyJOpPOKHOE COKPAIIEHNE MBIIIIL;
(xonnentpanus nonos Ca?*);
2)yBeJIMYUBAETCS CKOPOCTh CUHTE3a OellKa; 4). Bce BapuaHTbl BEpPHbI

44. Boibepume gepHuiii omseem. budypkanus — 310 -
1)HeOIHO3HAYHOE ~ pa3BUTHE  PA3IMYHBIX 2)OJHO3HAYHOEC pas3BuTHE Pa3IUYHBIX
MPOIIECCOB; HPOLIECCOB.




Kpurepuu oneHku
Bcero Bompocos — 44 = 100%

«5» - 85%;
«y» - 75-84%;
«3» - 65-74%;

«HEYJOBILY» - MeHee 65%
YcioBus BbINOJIHEHHUS 3a1aHUSA
1. Mecto (Bpemsi) BBITIOJTHEHUS 3a1aHUsl - ydeOHast ayJuTOpHs
2. MakcumainbHO€E BpeMs BbIIOJHEHMS 3a1aHusi: 90 MuH.
3. Bel MOkeTe BOCHOIB30BaThCSl OymMaroi, pydykoi, KOMIBIOTEPAMH C BHYTPUTEXHUKYMOBCKOM
0a30li JTaHHBIX « AJTHCay.
(YKazame ucnonvzyemoe 000pyoo6aHue (UHEHMApPy), PACXOOHbIe MAMEPUAIbL, TUMEPAMYPY U Opyeue UCMOYHUKLL,
qu)OpMClUMOHHO'KOMMyHl/lKaL;uOHHble mexHojliocuu u npO’-l.)

JTaJ0H OTBETOB

1

Ne OTtBer Nen/m OTtBer
n/
n
1 4 23 1
2 | 5TO W3MEHEHHE TIOJIOKEHHS Tela B 24 2
NPOCTPAHCTBE OTHOCHUTEIBHO APYTHX TEIN C
TEYCHHEM BPEMEHH
3 2 25 2
4 | TpacKTOPUA IABUKECHUS 26 2
5 | Ilpomecc  pacrpocTpaHeHUs — KOJIeOaHHN 27 1
pa3IM4YHOM MPUPOALI BO BPEMEHM M B
NPOCTPAHCTBE — BOJIHBI
6 4 28 MOTYJISIIIHS
7 2 29 2
8 1 30
9 uHTephEpCHITUS 31 MIPOCKTOP
10 nudpakmys 32 AKKOMOJAIIus
11 6 33 2
12 1 34 J(paKIIMOHHAs pelIeTKa
13 3 35 MECUECHBIC
14 2 36 KBaHTOBas
15 2 37 2
16 PEIyKTOp 38 BAB
17 4 39 2
18 1 40 BA
19 2 41 BAB
20 1 42 2
21 JIIBUTATENb 43 3
22 K02((DUIIMEHT MOIE3HOTO JEHCTBUS 44 1
(KILJT)
Bcero oaioB = 100%

! nst TEOPETHUYCCKUX 3aaHUH, UCTIOJIB3YEMBIX B X0JI¢ aTTecTalui o yueOHoi aucimmuinae wid MJIK, ato
TpeboBaHue GaKyIbTaTUBHO.
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3AJIAHME (MPAKTUYECKOE) 2.2.

KonTponbsHas pabora no ¢usuke no
teme: «Mexanuka 1»

CTyJIeHTa (CTYIEHTKH) Tpynmnbl Ne
damunus, UM

1. JIBmKeHME IBYX BEJIOCHIIEAMCTOB 3aaHbl YPABHEHUSIMHU:
x,; = bt; x, = 150 — 10t. [loctpouts rpaduku 3aBucumoctu X=f(t).

Havitu Bpems u MeCTO X BCTpEYM.
x1=X2; 5t=150-10t ; 15t=150; t=10c; x1=5m/c*10c=50m; x2=150m-
10m/c*10c=50m

2. Ilpu aBapuiiHOM TOPMOKEHUH aBTOMOOMJIb, IBUKYITUNACS CO CKOPOCTHIO 72
kM/yac. OctanoBuiics uepe3 5 c. HailTu TopMO3HOI MyTb.
Vo =72=20;t=bc.
at?
x=x0+170t+—; (x0=OM)

2
20m
v=v0+at;(v=0M,v0=T)
(2)at = 20; _ZOM_ZOM_ M
U3 a—,a—t—sc—c,

4M
20m = (59)*

U3 (1)x=75c— > = 100m — 50M = 50M

3. Teno, ABUrasch NPSAMOIUHENHO ¢ YCKOPEHHEM 5 M/C2 TOCTUTIIO CKOPOCTH
30 M/c, a 3aTeM paBHO3aME/JIECHHO, OCTaHOBUJIOCH uepe3 10 c. Onpenenutsb
IIyTh, IPOWUICHHBIN TEJIOM.

1) v=vo+at (Vo=0m/c a=5m/c? V=3 Om/c) 3 Om/c=5m/c*t; t=6c.

X1=Xo+Vot+at?/2 (Xo=0m; Vo=0m/c); X1=5m/c**(6¢)*/2=5m/c**18
=90 m

2) v=vo— azt2 (v=0; vo=30 ;t2=10 ) Om/c=30m/c — a210c ; 30m/c=10caz
a2=3m/c*  X=x1+Vot2 — a2*t2%/2= 90m+30m/c 10c — 3m/c**
100¢%/2=90m~+300m -150m= 240m

4. HailTu neHTpOCTPEMUTEILHOE YCKOPEHNE TOYEK KOJIeca aBTOMOOMIISA,
COIIPUKACAIOLIUXCS C JOPOTrOM, €CJIM aBTOMOOMIIb ABUKETCS CO CKOPOCTHIO
72 KM/dac U IpH 5TOM 4acToTa oOpalleHus Kojeca 8 ¢,
11



V=72km/uac = 20m/c ; v=8 ¢c1: a=V*w : w=2xv; a= 20m/c*6,28*8¢
Y=1005m/c% a=1005 m/c?

5. JlBe MaTepuanbHbIE TOUKHU JABHKYTCS IO OKPYKHOCTHU paanycamu Ri u
Ronpruuém R1=2R2. CpaBHUTH UX LEHTPOCTPEMUTENILHBIE YCKOPEHHUS B
ciydasix: 1) paBeHCTBa MX JIMHEHHBIX CKOPOCTEHl; 2) paBeHCTBA UX MEPUOJIOB
oOpaiiieHus.

Vo Vg , Oz R
1) Vi=Uy 0= 0 =27 == vy = 2
z z T 2R
2m a wi R
T =T 0 =" s =" s = WZ2R-" 1 = w2 R.- =2 =222 _
1 2 TJ 1 21 1 2 21 2 2482 a, mngz

1
2) S 4= 2a,

KonTponbsHas pabota no ¢pusuke mo
teMe: «MexaHuka 2»

cTyAeHTa (CTyAeHTKM) rpynnel Ne
damunms, uMs

1. Haiitu nepuon obparmeHus: cnytHuka mianetsl (T), yauTeiBas Maccy
TTAHEThI

M = 102 * 10?*KkusorpaMMm Y JINHEHHYI0 CKOPOCTb CMIyTHUKA VU

KM
= 16,7 —.
.
G=67+10711 2=,
M xm v? Mm v?m
F} = GT, E—l =a*m:?m; E=FH;GF=T;GM
= Rv?(1);
V= 2;}2 ;vT = 2nR; R = E noactaBuM B (1) BMecTo R
M 2
2z M
T % p2 orGM 6,28 *6,7 * 10711 &—— % 102 * 10**kr
GM =—— ;T = = KL

) 3 3
21 v (16,7)3 % 1091\(/:1_3

= 9149 cexynn = 152 muHyThI 29 cekyHna =2 yaca 32 MUHYTHI 29 CEKyH]I.
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2. Ecnum mpunoxuTh K IpyXuHe cuity 9 H, To oHa pacTsHercs Ha 3 cM. Haiitu
Maccy Tella MOBEUICHHOI 0 K MPYKUHE, YTOOBI €€ y/uinHeHue coctaBuio 10
CM.

E =F: F =kAx: E I A B ST
y T 'y X, Iy mg, Ax 3cM CM, CM c
H
=m=+981—;
KI'

m = 3 KT

3. Onpenenuth yckopeHue JudTa, eClid B COCTOSHUM TTOKOS TIPYKUHA C
Tpy30M, TIOJIBEIIIEHHAs Ha TOTOJIKE () Ta yATUHsAETCs Ha 12 CaHTUMETPOB,
a BO BpeMsl IBMKEHHUS Ha 9 caHTUMETPOB. Macca rpy3a He U3BECTHA.
F,=FE; F,=klAx; F, =mg;

F. E.
vyl . F lesz; F,,

Fy = kbxy; Fy = mg; Fp = by ke =005 B = 10

=m(g—a)
Ax, Ax, Ax,

Foo =F, —F,; = —a); — = —-a); ;—g=g9g-—
y2 T2 Ax1 y1l m(.g a); Ax1 mg m(g a); ’ Axlg 9 a
_ Ax, (1 sz)_981M<1 9CM)_9811

=97 p 7479 Ax) 0@\ T 12em) T 70

M
= 2,5 C_2

4. Bpycok maccoii 0,7 Kr mokouTtcs Ha ropke ¢ yriom 30° k ropu3oHTy.
Onpenenuts CUILy TPEHUS.
Tak kak OpyCOK MOKOUTCS TO CHJIa TPEHUS PaBHA MPOEKIIUU CUJIIbI TSXKECTH
Ha IUIOCKOCTh Topku. F=m*g*sinx =0,7*9.81*1/2=13,7 .

5. Sk maccoit 8 KI HAUMHAKOT TOJIKATh C CHJION 35 H BI0JIb TOPU30HTATILHOMN
MTOBEPXHOCTU. BBIYUCIUT CKOPOCTH AlIMKA Yepe3 4 CEKyHbI MTOCIEC Havama
IBYOKEHUS, e KoddpuiineHT Tpenus pasen 0,25.

F
v:v0+at;aZH;F:FI‘HFI/I_FI‘peHI/IH; F. = 35 H; Erp = uN = pmg; vy

=0
F.—umg _ 35H—0,25+8kr 9,81 15,38 1
V=— Tt = x 4c = ———— x 4
m 8Kr KT
M
=77 —
C

13



V¥ pa3MepHOCTH H/KT 110 BTOPOMY 3aKoHy HbI0TOHa ecTh apyras
pa3zMepHOCTh M*Kr/c?,

3AJIAHUE (IIPAKTUYECKOE) 2. 3.

Bomnpoc 1
Y, mh V,»i{l
_4 -
. Ae 5
75 KXm
2y
a ' TXm

Onpenenure KoopAauHaThl TOUkd A B cuctemax otcueta XOY u X'O'Y".
a) B XOY:A(3;3), B XO'Y" A(-10; 5)
b) B XOY: A(3;- 3), 8 X'O'Y" A(10; 5)
¢) B XOY: A(3;5), B XO'Y": A(10; 3)

Bompoc 2

Ha3oBute Tena, neiicTBE KOTOPBIX KOMIIEHCUPYETCS B CIEAYIOLUX CITydasx:
a) AicOepr maBaeT B okease. (1)
0) Kamens nexxut Ha aHe pyubs. (3)
B) [lonBoiHAs T0/1Ka paBHOMEPHO U MPSMOJIMHEWHO ApeidyeT B Toie BOIbL. (5)
Bri6epuTe npaBuiibHbIE BAPHAHTHI OTBETOB.
1. CHJIA TSYKECTH KOMIIEHCUPYETCsl CUIION ApXUMena;
2. CHJIA TSDKECTH KOMIIEHCUPYETCS COMPOTUBIIEHUEM BO3/1yXa;
3. CHJIa TSDKECTH KOMIIEHCUPYETCSl CUIIOW PEAKIIMU CO CTOPOHBI THA PYUbs,
cuJia AaBJICHUS BOAbI KOMIIEHCUPYETCS] CUJIOW TPEHHS TTOKOS;
4. cusa Apxumena (B BO3/1yXe) KOMIIEHCUPYETCS CHIION TSKECTH U
COIPOTHUBJICHUEM BO3yXa;
5. CUJIa TSHKECTH KOMIIEHCUPYETCs Cuilod Apxumena, NBUKyllas CUjla BUHTA
KOMIIEHCUPYETCS COPOTUBIIEHUEM BOJIBI.

Bomnpoc 3

Cuna 15 H peiictByet Ha Teno maccoit 0,5 kr. Kakast cuna cooOIIUT Takoe ke
YCKOpEHHUE Telly Maccoil 2 kr?

a) 59,3 H

b) 60 [Ix

¢ 60H
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Bomnpoc 4

Kak u3aMeHUTCs cuia IpUTSKEHUSI MEXIY JBYMS TeJIaMU, €CJIA PACCTOSTHUE MEXITY
HUMU YABOUTCS?

a) CHJIAa YBEIUUYUTCS Ha 4

b) HE U3MEHUTCS

¢) CHJIa yMEHbIINUTCS B 4 pasa

Bompoc 5

[Tpu BepTHKaTHLHOM MOJBEME TENIa Maccoi 2 Ha BricoTy 10 M coBepiieHa paboTa
240 Ix. C KakuM yCKOPEHUEM JIBUTAJIOCH TEJIO?

a) 2,2 KM/4

by 2,2 M/c?

0 9,8 M/c?

Bompoc 6
OTIU4aroTCs M MOJICKYJIBI BOJbI B FOPSYEM 4Yae OT MOJIEKYJI BOJBI B XOJOJHOM
JUMOHae?

a) Ja

b) HET

c) He Bcerma

Bonpoc 7

Onpenenute KOOpAUHATY IENMIEX0Aa, B35B 3a TEJIO OTCUETA:
A: nepeBo x=;
B: nopoxHbIi yKa3atenb X=

x,m-lEF: — %_f

1) p4

a A-—(~10m.); B-300 m.
b) A— (100 m.); B- (-400) m.
9 A— (=100 m.); B- 400 m.

Bompoc 8

Onpenenute CUITy TOKA, MPOXOJIAIIETO Yepe3 PeocTar, U3roOTOBJICHHbBIN U3
HUKEJTMHOBOUW MPOBOJIOKU JIMHOW 50 M M IUIOIIAJIbIO MOMEPEYHOrO ceYeHus 1
MM?, eCJIU HalpsiKeHHE Ha 3aKMMax peocTaTa pasHo 45 B |

a) 2,25 B

by 3 A

) 2,25 A

Bompoc 9
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[Ipu noHm>xeHnu adCOMOTHON TeMIEpaTyphl UAEaIbHOTO ra3a B 1,5 paza cpenHss
KMHETHYECKAsI SHEPTHS TEMIOBOTO ABUKEHUS MOJIEKYL. ..

a) yBenunuuTcs B 1,5 paza

b) ymeHblIMTCA B 1,5 paza

¢) YMEHbIIMUTCSH B 2,25 paza

d) HE U3MEHUTCS

Bonpoc 10

TennoBas mamuna ¢ KITJ{ 30 % 3a muki1 paOoThI ITOTy4YaeT OT HarpeBaTess
KOJIMYECTBO TEIUIOTHI, paBHOE S5 K. Kakoe KoJM4ecTBO TEIUIOTHI MAIlIMHA OTAAET

3a UMKJI XOJOAUIBHUKY?
a) 3,5 [Ix
b) 4 JIx

3AJAHUE (ITPAKTUYECKOE) 2. 4.

3aganue 1. IIpennonoxkum, 4To cuia NpUTSHKEHUs HallpaBJIeHa HE K LIEHTPY 3eMiu (puc.
54, a). MbIcTeHHO TIOBEpHUTE 3EMITI0 BOKPYT OCH, COCIMHSIONICH HEHTP 3eMJIM U TOUKy A, Ha
180°. O0bsicHUTE, TOYEMY NPH TAKOM TIOBOPOTE BEKTOP CHJIBI IOJIKEH MMOBEPHYTHCS TaK, KaK 3TO
yKa3aHo Ha pucyHKe 54, 6. BcrmomHuTE ompeneseHne CHMMETPUYHOTO 00bEKTa U, OTTAIKUBAsCh
OT MPOTUBHOTO, CHOPMYIUPYITE TOKA3ATENBCTBO TOr0, YTO TPABUTAI[IOHHAS CUJIa HAIpaBlIeHA
K LEHTPY 3eMJI1

Iloockaska. Jloka3aTrenbCTBO TOTO, YTO TPABUTALMOHHAs CHUJIa B 3aKOHE BCEMMPHOTO
TATOTEHUS! yOBbIBa€T OOpAaTHO MPOMOPIMOHANBHO KBAApPAaTy PACCTOSHUS, TaKXkKe CIeqyeT U3
CHUMMETpPHH, TIPaB/a, 3TO JOKa3bIBAETCSI HECKOJIBKO CIIOXKHEE.

Kak yxe roBopuioch, CUMMETpUS B MHUKPOMHUPE WrpaeT OOJNBIIyI0 pPOjib, YeM B
MakpoMHpe U Meramupe. DTO OOBSCHAETCS HECKOIbKMMHU NpuuuHamu. [lepBas u3 HUX —
TOYHAS CUMMETpPUS MHKPOCKONMUYECKUX OOBEKTOB. Ecnu 3eMHON ImIap Wb MpUOIHKEHHO
chepruyecKkd CUMMETPUYEH, TO CBOOOJHBIM (HHM C 4eM HE B3aUMOJCWUCTBYIOIIMN) aTOM HMEET
TOUHYIO cdepuyeckyro cuMmmeTputo. Eciu Makpockonmuueckas TraHTeldb MPUOIUKEHHO
CUMMETpPHUYHA (BBl CaMU MOXKETE MOMPOOOBaTh YCTAaHOBUTH, KaKue MpeoOpa3oBaHus CUMMETPHUH
3/1eCh UMEIOT MECTO), TO JKBUBAJCHTHAs €W MO CHUMMETPUHM MOJEKyJda BOJOpoJa obOiagaer
TOYHON CUMMETpPHEH.

Bo-BTOpBIX, B MUKpOMHpE IEHCTBYET AONOJHUTENBHAS CUMMETPHUS, O KOTOPOH MBI yXkKe
ropopuid B § 26. Bce 01MHAKOBBIE 00BEKTHI MUKPOMHPA MTOJTHOCTHIO TOXKICCTBCHHBI.

BoiBogpl. 3Has cUMMETpHIO OOBEKTOB, MOXKHO BBIBECTH MHOKECTBO CBOWMCTB 3THX
00BEKTOB

3AJJAHUE (TPAKTUYECKOE) 2. 5.

OO0beKThI OlICHUBAHUS:

Pa6Gorarhb ¢ puzuko-HaydHoii ungopmanuei

3AZIAHUE 3.

Lens pabomer: HaydunuTbcsi IPUMEHSTH TEOPETUYECKHE (PU3MUYECKUE METOMbI MO3HAHHMS,
T.K. KJIacCH(UKAIWI U aHAIIN3 TAHHBIX, MTOJIYYeHHBIX U3 TEKCTa, TpaduKa, JUarpaMMbI.
O6opynoBaHue: TEKCT, Ta0IuIIa, AUATPaAMMA.

Inan pabomoi

1. Ilpoananu3upoBaTh TEKCT C LENbIO OMPEIETICHUS CYIIECTBEHHBIX CBOMCTB MpeIMeTa, O
KOTOPOM TOBOPHUTCS.
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2. CTpyKTypupoBaTh COAEpKAHHE TEKCTa C IIENbI0 BBIIEIEHUS KJIACCOB OOBEKTOB, O
KOTOPBIX TOBOPUTCSL.

3. IloHATH pONb JIOTUYECKUX CXEM, IpaHKOB, JUAarpaMM Ul OCMBICICHHS H3Y4aeMOTro
MaTepuaa, yCTAaHOBJIEHUS JIOTHYECKUX CBSI3€M, CHCTEMAaTH3all1u.

3ananue 1. [Ipoananusupyiite TekcT. sl 3TOro BaM HY)KHO MBICIIEHHO ONPEAEIHUTH B
TEKCTE MPEeIMET — CYIIECTBEHHOE. BbIIenuTh, pacujeHUTh €ro Ha COCTaBHBbIE YAacTH, YTOOBI
HalTHU OTAEIbHBIE AIEMEHTBI, IPU3HAKU, CTOPOHBI 3TOT0 IIPEIMETA.

ITOPTPET IIIAPOBOM MOJIHHUH, «IlopTper 3arajoyHoro (peHoOMeHa HPHUpPOIl —
IIaPOBOI MOJTHMM BBIMOJIHWIN CIICIHATIMCTHI TTIaBHOM reodusnueckoil oocepBatopun um. A. U.
BoeiikoBa, Bocmonb30BaBIIKMCh yeinyramu OBM u... MmetogaMu KpUMUHATUCTHKU. «DoTOpoOOT»
TAaMHCTBEHHON HE3HAKOMKHM OBLI COCTaBJIEH Ha OCHOBE JAHHBIX, OIMyOJMKOBAaHHBIX B IEYATH 3a
TPH CTOJIETHSI, UTOTOB UCCIIEIOBATEIBCKUX 0NPOCO8 U COOOIEHUI OYEBUALIEB PAa3HBIX CTPaH.

Kakwue xe U3 CBOMX CEKPETOB COOOIINI YICHBIM MaPSIINi CTYCTOK YHEPTHH?

3ameuaroT ero OoJibIIed 4acThi0 BO BpeMs Ipo3. Bo Bce BpeMeHa BCTpeyanuch 4YeThIpe
¢dopmbl mIapoBoil MonHHMM: cdepa, OBal, IHCK, cTepkeHb. [lopoxaeHue armochepHOTro
3JIEKTPUUYECTBA, €CTECTBEHHO, OOJbILIEH 4acThbl0 BO3HUKANO B Bo3ayxe. OJIHAKO, MO JaHHBIM
AMEPUKAaHCKUX OIPOCOB, C PAaBHOM 4YacCTOTOM MOJHHUIO MOYKHO YBUIETb M OCEBIIECH Ha
Pa3NUYHBIX MpeaMeTax — TelerpadHbIX cTojbax, AepeBbsX, JAoMax. Pa3mepsl yAHBHUTEIbHOM
cnyTHHIBI Tpo3 OT 15 mo 40 cm. LIBer? Tpu ueTBepTH OYEBHU/LICB CICAMIA 33 CBEPKAIOIIUMU
iapaMu KpacHOro, JKeJITOr0 U pO30BOI0 IBETa.

Ku3Hb crycTka SJIEeKTpUYEeCKOW IIa3Mbl MO HMCTUHE MOTBUIbKOBas, Kak MpPaBWIO B
npenenax msaTu cekyH. Jlonbie aToro cpoka, Ho He Ooiiee 30 ¢, ee Buaeno 10 36 % oueBUILEB.
[Toutn Bcerga n KOHYMHA €€ ObUIa OJIMHAKOBOM — OHA CaMONPOM3BOJIBHO B3pbIBaIach, HHOT/AA
HaTBIKasCb ~Ha  pas3iauuHble npenarcTBuss. «KoilekTuBHbIE  MOPTPETH»,  CAETIAHHbIE
HaOJI0JaTeNsIMU Pa3HbIX BPEMEH U HapO/I0B, COBIAIN.

Ecnu BBI, mpounTaB TEKCT, CyMeJIM OTBETUTH HA BOIIPOCHI, O YEM T'OBOPUTCS B TEKCTE,
KaKOBBl OCHOBHBIE NPU3HAKH, 3JIEMEHTBI, CTOPOHBI, CBOMCTBA MpEIMETa PACCYKICHUN, 3HAYUT,
Bbl IIPOBENIM €ro aHaiu3. B JaHHOM cilyyae MpeIMEeTOM, OCHOBHBIM COJEpYKAaHHUEM TEKCTa
ABJISIETCA MPEICTaBICHUE O apoBOM MOJHUM. CBOMCTBA MIAPOBOM MOJIHUM — €€ BHEITHUN BUJL:
pa3Mmep, popma, 1IBET, a TAKKE BpeMs KU3HU, OCOOEHHOCTH MOBEICHUS

3aganue 2. Ha ocHoBe aHaim3a TekcTa (CM. 3amaHue 1) OompenenuTe ero JOTHYECKYIO
cTpykrypy. Ilpemnoxure Gopmbl pabOTBI ¢ STHM TEKCTOM Uil €r0 YCBOCHUS, 3allOMHUHAHUS,
HCIOJIb30BaHUSl €r0 KaK MHTEPECHOT0, HEOOBIYHOTO MaTepuana B Balllel JaibHeilmel ydeOHoi
paboTe—B AUCKYCCUSX, BHICTYIUICHUIX

[lone3Ho BbIIEIHUTH TO, UTO SIBJISIETCS JUIsl BAC HOBBIM, HE3HAKOMBIM B Marepuaiie. MoxHO
TaKXKe COCTaBUTb JI02UUECKYl0 cxemy MaTepuana. [[fist 3Toro, mpoaHaau3upoBaB TEKCT, BBIIEIUTE
3HAYMMYIO JUIsl Bac MH(OPMAIIHIO, ONbITalTeCh OObEIUHUTD €€ B TPYIIIbL, OKA3aTh CBSI3H MEXTY
STUMH TpyHIaMH.

3ananue 3. Vcnonb3oBanue Tabnul, rpadukoB, IuarpaMM IOMOTraeT Ham MPOBOAUTH
CUCTEMAaTHU3ALMIO NIPU U3ydeHuH mnpeamera ¢puszuku. IlycTh B HamieM pacrnopssKeHUU UMEHOTCS
JIAHHBIE O CPeTHEMECSIYHOM JTHEBHON BIaXXHOCTH Bo31yXa 3a oauH rof s Cankr-IlerepOypra u
i Coun. TpeOyercs ¢ 1eNbI0 BBIABICHUS KaKUX-THO0 3aKOHOMEPHOCTEH poaHaIu3upoBaTh U
CUCTEMATU3MPOBATh 3TOT MaTepHaIl.

[IpencraBum pa3po3HEHHbIM HaOOp JaHHBIX B BUJE TaONHIIBI, 3aTE€M B BHIE rpaduka u
nuarpaMMsl (puc. 5). Haiinnre 3akOHOMEPHOCTH B paclipe/ieIeHNH BIa)KHOCTH BO3AyXa.

OTBeThTE HA BOIIPOCHI:

1.KakoBbl 0COOEHHOCTH pacIpeesieHnss BIaKHOCTH BO3AyXa IO MecillaM B Pa3HBIX
ropoaax? Uem pazinyaroTcsi 3TU pacrnpeeneHus?

2.B 4yeM npuunHa NpoLECCOB, KOTOPBIE IPUBOJAT K TAKOMY PACIIPENEIEHUIO?

3.IloMorna 1M BaM BBIIOJHUTH 3aJaHME CHCTEMAaTH3allUsg MaTepuaiga C MOMOIIBIO
Ta0nuIbl, rpaduKa, TuarpaMmMb1?
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CpennemecsiaHbIe JHEBHBIC TeMIlepaTypbl 3a oauH roa 1ias Cankr-IlerepOypra n

Coun
I'opom\mecsin 1 2 3 4 5 6 7 8 9 10 11 12
CaukT- ~80- | ~80- | ~80- | ~70- | ~60- | ~60- | ~60- | ~60- | ~70- | ~80- | ~80- | ~80-
HeTep6ypr 90% | 90% | 90% | 80% | 70% | 70% | 70% | 70% | 80% | 90% | 90% | 90%
Coun ~70- | ~70- | ~65- | ~60- | ~60- | ~70- | ~75- | ~80- | ~70- | ~65- | ~60- | ~65-
80% | 80% | 75% | 70% | 70% | 80% | 85% | 90% | 80% | 75% | 70% | 75%

T'o/10BO# X0/T BJIA’KHOCTH BO3/TyXa

100 100 100 100 100 100 100

o T T T T T T T T T T Mecan
o

1 2 3 4 5 6 7 8 9 10 11 12

—a— CpeaHss BIaXKHOCTh BO3AyXa, % BraskHoCTE BO3AYXA, A€Hb, % BrajxHOCTE BO3IyXa, HOUB, %

Puc.5 T'paduk xoaa cpeiHEMECSIHOM THEBHOM BIAXXHOCTH Bo3Ayxa 3a oaud roj s CaHkr-IlerepOypra u Coun

3AJAHHUE (ITPAKTHYECKOE) 2. 6.
budypkanum 1 cnoHTaHHOE HapyILIEHUE CUMMETPHH
Lenv pabom: HabmroneHue Ha OMNBITE NMPOXOXKICHHS PA3TUYHBIMU CHCTEMAaMH TOYEK
Ou(ypKalum 1 CBA3aHHOTO C 3TUM CIIOHTAaHHOTO HapyLIeHUs CAMMETpPHUU.
IInan pabomei: TlocnenoBaTenbHO BBITONMHSS 3aJaHUsI M3YYUTh HapyLIIEHUE CUMMETPUHU
U siBJIeHue OUdypKaluu.

CymectByer pUTYa, MIPUITUCHIBaEMast
¢bpannysckomy ¢unocody XIX B. Bypumany, B KoTopoii
rOBOpUTCS 00 ocie, CTOSAMIEM Mexay aOCOJIIOTHO
OJIMHAKOBBIMU U PAaBHOYAAICHHBIMH ITyYKaMH MOPKOBH.
Bynyun He B COCTOSHUM cZenaTh BHIOOp, K KaKOMYy H3
My4KOB MJITH, OH OOpeueH Ha TOJIOJAHYK CMEpTh B
UICATBHO CHMMETPHYHOM MUDE.

OueHb YacTo B TOUKaxX OMQypKalUu HU3MEHSEeTCS
CUMMETpHUsl CUCTEMBI. [1OCKOJBKY MPOXOXKIAECHHE TOUYKH
ocen OudypKkanuy CBS3aHO C BIHMSHUEM CIy4alHBIX COOBITHH, TO CHMMETPHS CHUCTEMBI TaKKe

M3MEHSETCSl CIy9aifHO, «HEOKUIAHHOY, WIH, YIIOTPEOsas HaydHBIH S3bIK, CHOHTaHHO. lIMeHHO
B TOYKaxX Ou(ypKaluu U MPOUCXOIUT CIIOHTAHHOE HApYyIIEHHE CUMMETPUU. DTO CIIOHTAaHHOE
HapylIeHHe CHMMETPUH, KOHEYHO e, TPOM30M/IET, €CIIM Ha MECTO OypHJaHOBa OCIIa OCTABUTh
ocJla peaabHOro

bypunanos

Buxmop Bacneyos. BuTsa3b Ha pacnyTee
Kakue eme wumoctpanuu, ¢ Baiied TOYKH
3peHHs, MOTYT OTpaXkaTh sBJICHHE Oudypranuu?
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3ananmne 1. I[lpoBeaute ombIT ¢ JUHEHKOW. I OmMbITa MOXET OBITh HCIOJb30BaHA
CTaJIbHAs, JEPEBSHHAs WIM IUIACTHKOBAsl JIMHENKa. OMH KOHEI| JIMHEHKH YIPUTE B CTOJI, a Ha
Ipyroll KOHELl HAaJaBUTE PYKOW, cTapasch JAepXkaTbh JIaJOHb TOPU3OHTANBHO. Eciou Bl
MIOCTENIEHHO Oy/AeTe YBEIMYMBATh CUJYy JIABJICHUS, B HEKOTOPHI MOMEHT BPEMEHHU JIHMHEHKa
pe3ko u3orHercss ayroil. Hampaenenue msrmba ompenensercs ciydailHbIMU (akTopamu (pHc.
83). BaxHo, uToOBI JMHEIiKa ObuIa CUMMETPUYHOH, T. €. HE cojepikKaja HeCHMMMETPHUYHBIX
Cpe30B C pa3HbIX CTOPOH M Oblia MpsiMOi (He M30THYTOM ayroif). ONbIT MOBTOPUTE HECKOJIBKO
pas.

Ecin npu mpoBeneHnn ombiTa JIMHEWKa IOCIE CHATHUS HANPSIKEHUS OCTAeTCs CJErKa
M30THYTOH, TMepes TOBTOPHBIM OIBITOM MONpoOyiTe ee BhIMpSAMHUTH. OOBACHUTE, Kakas
CUMMETpPUS HapyIIaeTCsl.

& I ITO/ICKA3KA. TlpencraBbTe cebe 3epKalbHOE OTPAKEHHUE JIMHEHKH.
[TonpoOyiiTe mNOBIMATH, Ha HaNpaBieHUE W3rMda JMHEHKH PYKOH,
/// HaKJIOHSS J1aZloHb. OOBSICHUTE PE3YNbTAT OIbITA.
)) T

Budypkarmu 3ananue 2. s BBIMOJTHEHUS 3aJaHUs TOTPEOYETCsl TOCTATOYHO POBHAs
DU CKATUU Oymara, THHEWKa ¢ JEICHUSIMU WIH [UPKYJIb, KapaHaall ¥ HOXKHUIIBL. BeIpexbTe u3

Oymaru poBHYIO MPSIMOYTOJBHYIO TOJNOCKY. JIJIMHA TIOJOCKH MOXKET OBITh TOpPSIIKa
JIECATH CAaHTUMETPOB, IIUPUHA — TOpsAKa oxHOro cantumeTpa. C IBYX CTOPOH MOJOCKH Ha
OJTMHAKOBBIX PACCTOSHUSAX OT KpaeB (PaccTOSTHHS MOTYT OBITh MPOM3BOJBLHBIMHU) CHENAiTe Ba
OJIMHAKOBBIX Hajpe3a. Hanmpes3sl MOryT OBITh NPOHW3BOJIBHON UIMHBI, BaXXHO, YTOOBI OHU OBLIH
OJIMHAKOBBIMHU.
Omnpenenure, Kakoi cuMMeTpuel o01agaeTr MmoyIocKa.
[TonpoOyiiTe O0TBETUTH Ha BONPOC: €CIM Bbl CUMMETPUYHBIM 00pa3oM BO3bMETECH 3a
Kpasi TIOJIOCKH U MOTSIHUTE, pa3phiBas MOJIOCKY, HA CKOJIbKO YacTeil oHa pasopsercs? [IpoBemaure
OTIBIT ¥ YOEIUTECh, YTO IMOJIOCKA pa3phIBaeTCs Ha ABE YacTH. [[OBTOpUTE OMBIT HECKOJBKO pa3,
BapbHpPys pa3Mephl TOJOCKHU, TOJIOKEHNE U JIUTMHY HAJpEe30B, CHIIY, C KOTOPOW BBl pa3phIBacTe
MOJIOCKY. YOenuTech, 4To BCEera pe3ybTaT OJJUH — IO0JIOCKA pa3pbiBaeTcs Ha e yacTH. Kakas
cuMMeTpusi Hapymaercss B omnbiTe? OOBSICHHUTE OIBIT, MCXOIS W3 MaTrepualia MpPeAbLIYIIETro
naparpada.
TIOJICKA3KA. B  nanHOM ciydae (QUIyKTyallud OOYCJIOBIIEHBI HEOJHOPOIHOCTHIO
Oymaru.
IIponoskuTe NpakTH4YECKy0 padoTy AoMa.
3ananue 3. [ aToro onsita TpedyeTcss pakoBHHA ¢ MPOOKOH (ecTh B kKaOMHeTe (HPU3UKH
). OnpIT HACTOJBKO MPOCT, YTO MOXKET OBbITh JIETKO MPOBEACH CaMOCTOSITEIbHO B OOBIYHOM
JIOMallIHEH BaHHE.
Jlns ombiTa TpeOyeTcsl poBHAs CUMMETpUYHAs Majlouka U3 Marepuana
C IUIOTHOCTBIO MEHBIIIE, YEM Y BOJBL. JTO MOXKET OBITh JEPEBSIHHBIN
KapaHjam (Jy4iie Kpyriablid) Wi cnudka (gocratouyHo poBHas). K
KOHITy MaJOYKH MPHUKIEHTE HE PACTBOPSIOIIMMCS B BOJE KJIEEM WIIH
MPUKPENUTe IUIaCTHIMHOM HUTKY. [loctapaiitech chematb 3TO Tak,
4TOOBI HUTH ObUIA MPHUKpPEIJIeHa N0 IIEHTPY Topla nanodku. K KoHIy
HUTH TPUBSDKUTE TPY3UK, JOCTATOUHBIM ISl TOTO, YTOOBI MajJoyka He
BCIUIbIBaJIa TIpU OOJBIIOM YPOBHE BOJBI, a IJIaBaja B BEPTUKAIHHOM
noJjioxeHuu (puc. 85).
3amosHUTEe pPAaKOBMHY BOJOW HACTOJIBKO, YTOOBI TMajO4Ka
IUlaBalla B BEPTUKAJIBHOM IMOJOXEHUU. BO3MOXHO, IOCie 3alojiHeHHs Manoyka OyneT

JepessarHas
nanoyKa HUau
KapaHaal
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KosiebaTbcsi BMecTe ¢ BoAoM. Jlokaurech, moka kojebaHus npekparsatcs. Cierka npuoTkpoire
npoOKy B pPaKOBHHE TaK, 4YTOOBI BOAA Hadasla MEUICHHO BBITEKATh. BaykHO, 4TOOBI TeUeHNE BOMBI
BJI0JIb PAKOBHHBI OBIJIO OYEHDb CIA0BIM.

Hab6mromaiite 3a mamoukoil. HaumHas ¢ HEKOTOPOro MOMEHTAa OHAa HaYHET HAKJIOHSATHCS.
[Tocne TOro Kak HAKJIOH CTAHET 3aMETHBIM JJIS IJ1a3a, MEIUIEHHO M OCTOPOXKHO (HE co3JaBas
MIOTOKOB BOJIBI) MOTBITAUTECh U3MEHUTh HAKIIOH MAIIOYKHU. Y OeUTECh, YTO BOZMOXEH HAKJIOH B
nro0om HampasineHud. (IIpy MeaneHHOM BBITEKAaHUM BOJAbI W3MEHEHHBIH HAKJIOH JIOJDKEH
COXPaHSTHCA. )

OOpbsicHUTE, Kakue (AKTOpbl BIMAIOT HA «BBHIOOP» MEPBOHAYAIHHOIO HAIpaBIICHUS
HaKJIOHa Tajdouku. KakoBa MCXOAHAs CHUMMETpHsl CHCTEMBl M KaKas CHMMETPHsS BO3HUKAET
Mocja€ HaKJIOHA MaJTOYKH (IIpU OTBETE HAa BOMPOC MOXKHO CYHMTATh, YTO PAKOBMHA OYEHb
Oonpmas)? MOXHO 7 TaK TOCTaBUTH OMNBIT (BBHIOPaTh OYCHb CHUMMETPUYHYIO MAIOYKy H
PaKoOBHHY, MPUKPEIUTh HUTh TOYHO IO LIEHTPY), YTOOBI MPU MOHMWKEHUU YPOBHS BOJIBI MAJTOYKA
BCE BpeMsl OCTaBajach B BEPTUKAJILHOM MOJOXKEHUN?

I10/ICKA3KA.BcriomHauTe 0 QIIyKTyalusax B ra3e ¥ OpOYHOBCKOM JBHIKEHHH.

3ananue 4. BcmomanTe 0 QuiyKTyanusax B raze 1 OpOyHOBCKOM JIBUKCHHUU.
OTOT ONBIT MOXET ObITh NpPOBEIEH B pAaKOBUHE WIM OOBIYHON JOMalIHEed BaHHE,
3aKpbIBarollelicss mpoOkoi. BaxHo, 4TOOBI pakoBHMHA WJIM BaHHa ObUIa CHUMMETpUYHOU. B
JAHHOM CJly4ae CUMMETPHS O3HAYaeT, YTO CYLIECTBYET BEPTUKAJIbHAS IUIOCKOCTb, IIPOXOIIast
yepe3 LEHTP CIMBHOTO OTBEPCTHS, OTHOCUTEIIBHO KOTOPOM paKkOBMHA WJIM BaHHA 3€pKalbHO
CUMMETPHUYHBI.
HanonnuTe pakoBHHY MM BaHHY Tak, YTOOBI CJIO BOJbI OBbLI MPUMEPHO JAECATH CAHTUMETPOB.
Jloxaurech, 1Moka KosiedaHus BOJABI MIPEKpATITCA, U OTKpoWTe MpoOKy. B HEKOTOpBI MOMEHT
MpU BBITEKAHUM BOJABI B pallOHE CIMBHOTO OTBEPCTUSI OOpa3yercss BOPOHKA, BOJAa HAYHET
3akpyudnBatbcs. OnpenenuTe HampaBlIeHUE, B KOTOPOM 3aKpydMBaeTcs Boja (IO 4acOBOM WM
MPOTHB YacOBOM cTpenku). s sydmrero HaOMrOAeHUS MOXKHO J00aBUTH B pPailOH BOPOHKHU
KaIlUTI0 KpacUTeNsl WM UCII0JIb30BaTh MEJIKHUE Kycouku Oymaru. IloBropure onbIT HECKOJIBKO pa3
n y0Oeaurech, YTO HAIpPaBIEHUE, B KOTOPOM 3aKPy4YMBAETCS BOJA, OCTAETCS HEU3MEHHBIM.
OObsicHUTE, KaKas CHMMETpHUs HapyllaeTcsl pu 00pa30BaHUN BOPOHKHU.
BriBoga.
budypkauy B pa3BUTHH CIIOKHBIX CHCTEM BO BPEMEHH MPOMCXOIAT IOJ BIUSHHUEM MAabIX
(baxTopoB. B HEKOTOPBIX ciaydasx OuypKauu cONpoBOXKIAIOTCS U3MEHEHUEM CUMMETPHH, T. €.
CUMMETPHS CUCTEMbI CIIOHTAHHO HapyIIaeTCs.
3akiroyenue. B 3akmoueHue oOpaTuM Ballle BHUMaHUE Ha TO, YTO MOHITHE CUMMETPHUH BCEr/a
CBSI3BIBAJIOCH C MOHSATUSIMU KPacoThl U coBeplieHcTBa. Puuapn @eitHman, oOcyxkaast HapylleHue
CUMMETPHUH, NPHUBOJUT CIEAYIOLIEE SIMOHCKOE mnpenaHue. B samonckom ropoge Hukko ects
BOPOTa, KOTOpbIE SANOHIBI HA3bIBAIOT CaMbIMM KpacHBBIMH BOpOTaMH cTpaHbl. OHHM ObLIM
[IOCTPOEHBI B MEPUOJI OOJIBLIOrO BIUSHUS KUTAWCKOTO HCKYCCTBA apXUTEKTOPOM U PE3UYUKOM
HBunropy (cepeamna XVII B.). DOT0 HeoObIYallHO CIIOXKHBIE BOpPOTa, CO MHOXKECTBOM
(pOHTOHOB, U3YMUTENILHOM pe3b00ii U OOJBIINM KOJMYECTBOM KOJOHH, HA OCHOBAHUHU KOTOPBIX
BbIpE3aHbl IPAKOHBU T'OJIOBBI, O0KECTBA U T. II.

Ho, npurnsaeBmuncey, MOXXHO 3aMETUTh, YTO B CJIOKHOM M MCKYCHOM PHCYHKE Ha OJHOMN
13 KOJIOHH HEKOTOpPBIE U3 €ro MEJIKMX JIeTalled BbIpe3aHbl BBEpX HOraMu. B octanbHOM pUCyHOK
MOJTHOCTBIO cMMMeTpudeH. Kak roBopHT mpenanue, 3To ObIUIO cAeNaHo Ui TOro, 4ToObl OOTH He
3aI10JI03pWIIM YelloBeKa B coBepiueHcTBe. Ommulka Obula cienaHa, 1adbl HE BbI3BaTh 3aBUCTU U
rHeBa OOroB

3AJAHUE (ITPAKTUYECKOE) 2. 7.
Y4eOHbIi NPOEKT
H%' BKJ/IIOUCHUC 06yqafoumxcs1 B AKTHBHYIO TIIO3HABATCIbHYIO OCATCIBbHOCTD,
MOCTH)KEHUE OCHOBHBIX HHCTPYMEHTOB MTO3HAHUS U OOILEHHS.
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Dopma 1eITeIbHOCTH — CTyJCHUYECKHE YUeOHO-UCCIIEeIOBATEbCKUE TPYIIIIHL.

3agauu co3aaHud rpynm:

® MPUOOIICHHUE CTYACHTOB K CAMOCTOSITEIbHON MCCIIeI0BATEIhCKOM padboTe;

® 3HAKOMCTBO C allapaToM HAyYHOTO HCCIIEOBAHUS U €TO 3TAlaMU;

e 00yueHue HaBbIKaM HAMKCAHUS HAy4YHO-Y4eOHOTO HCCIIeI0BaHUS;

e pa3BUTHE KYIbTYphl OOILIEHUS, B TOM YHCIIe U MpodecCHOHATbHO-OPHEHTHPOBAHHO U
peun, uto obecrednBaeT GYHKIIUOHATBHYIO TPAMOTHOCTD;

® CO3/IaHH€ ONTUMAIbHBIX YCIOBUM JIi KOPPEKTUPOBKH LIEHHOCTHBIX OpUEHTALU
CTYJIEHTOB.

Meroa - IPOEKTHBIN.

Bubl NPOEKTOB:

- CCIIEIOBATEIbCKUN — MMOBTOPSIIONINI CTPYKTYPY U COJIEpPKaHUE HAYYHOTO TPY/a;

- MPAaKTUKO-OPUEHTUPOBAHHBIA — HAMPABIECHHBIN HA PE3yJbTaT, HAIPSIMYIO CBSI3aHHBIN C

KCIIOJIb30BAaHUEM €T0 B YU4€OHOU MPAKTUKE CTY/ICHTOB;

- TBOPYECKUN — HE UMEIOLUN YETKOU CTPYKTYpPBI, HO IIPEAIOIAralOlUi pacCyKIcHHE,
OCMBICIIEHUE OIpPEACTEHHOT0 BOMPOCA, T.€. 3CCE B NMPOU3BOIBHON (Popme, HO ¢ KOHKPETHBIM
pPEe3yNbTaTOM UIIU PEIICHUEM.

TpedoBanusi K 0(hopMIEHUIO UCCIEIOBAHNS |

® 60 8gederuu (POPMYIUPYIOTCS aKTYaIbHOCTh, IIENIb U 337a4u PabOThI; OMpeaeseTcs
Te3UC, MOJBEPTAIOUINICS MPOBEPKE B XOA€E MCCIENOBAHMS; YCTaHABIMBACTCS OOBEKT
U TpeIMeT, TMEPEeUUCIsIOTCS METOJbl HCCIAeAOBaHMs; AaéTcsd XapaKTEepUCTHUKA
CTPYKTYpPBI pabOTHI;

e 1-1 2nasa HOCUT TEOPETHUECKHI XapakTep M CIY)KUT OCHOBOW I HANMCaHUS |
pa3pabOTKu OPUTUHATHHOM TJIABBI;

e 2-21a6a TpeANoOiaraeT OMNHCAHHE COJEP)KAaHUS U OpraHu3aluu  OOCIIeIOBaHHUS,
HAOMIOJEHUs,  OMBITHO-IKCIIEPUMEHTAIbHOM  pabOThl, aHAIW3  MOJYYEHHBIX
PE3yJIbTaTOB C MOCIEAYIOLMMHU BbIBOJIAMU;

® 3aKnoYeHue TOATBEP)KIAET pEIICHWE MOCTaBIEHHBIX 3a7ay, CPOPMYITUPOBAHHBIN
M3HAYaJIbHO TE3UC U YKa3bIBAET HA JOCTHKEHHE 1IETTH PabOTHI;

® cnucox numepamypsl AOJKEH BKIIOYaTh B ceds oT 5 10 10 MCTOYHHKOB, KOTOPBIE
COOTBETCTBEHHO MOPSAKOBOMY HOMEpPY 00s13aTeIbHO YKa3bIBalOTCA B paboTe;

® /punodHCceHue HOCUT WILTIOCTPATHBHBIM XapakTep M BKIIOYAET B ceOs MaTepualbl,
MpeJAHa3HAYEHHbIE JUIsi OOCIIeOBaHUSA, M MarTepHalibl, IMOJYYEHHbIE TP €ro
MIPOBE/ICHUM.

HUToroBbie MeponpusTHs:

1. TIpoBenenue Kpyrioro croia.

dDopma olleHUBAHUA PA0OT — 3a4€T MO AUCUUIUINHE « DUZUK.

IIpuMepHbIe TEeMBbI:

1. Benukue yu€Hble — HAIIM COOTEUECTBEHHUKHU.

2. UYenoBek U TeXHUKA — IpoOJieMa TEXHOTCHHBIX BO3JICHCTBUI Ha 370POBbE YEIIOBEKA

3. ®yryponorus. opu30HTEI HAYKH.

Yci10BUSA BBINOJHEHUS 3a1AHUSA

1. Mecro (BpeMsi) BBIITOJHEHUS 3a1aHusl: y4eOHas aylTUTOPHS, CTYIEHUECKas TPYIIabI.

2. MakcuManbHOE BpeMs BHITIONHEHUS 3afanus: [ mecay.

3. Bel MOXxeTe BOCIOIb30BaThCa IHTEpHET-pecypcamu:

4. VYkazaTh Jpyrue XapaKTEPUCTUKH, OTPAKAIONINE CYINTHOCTh 3a/JaHUS: B PEATbHBIX (MOJCITHHBIX)
YCIOBUAX MPO(HECCHOHATBHON ACITCIBHOCTH -.
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2.4. IlakeT 3K3aMeHAaTOpPA

ITAKET 39K3AMEHATOPA

3ananmne 2.1. TecrupoBaHue

Pe3ynbTaThl 0CBOCHHS Kputepuu onenku pe3yjbtara OTmerka o
(OOBEKTHI OTICHKH ) (B coorBercTBUU C pasaenom 1 «llacropt GoHIa OIICHOYHBIX CPENICTB) BbITOJIHEHHH
3HaTh M TOHUMAaTh CMBICI TOHSATUMN: 3JIEKTPOMArHuTHOE | 3HAHWE U TOHUMAaHHE CMbICia (PU3MYECKUX TMOHATUMN, OMHCAHUE C UX bannbHas
1oJjie, 3JICKTPOMAarHUTHbIE  BOJIHBI, KBAHT, SBOJIOLUS | HIOMOIIBIO SIBIEHUN U MPOLECCOB MPHUPOIbI, BOCIIPOU3BEICHUE TEKCTa OIICHKA
Bcenennoit, Oompmioit  B3peiB, ConHeuHas  cucTema, | yaeOHOM HHpOpMAIUH,
raJlakTHKa, MIEPUOUYECKHUI 3aKOH Kpumepuu: dpuzndeckoe MOHITHE OMUCAHO TOYHO; IPUBEICHBI
IIPUMEPBI; Ha3BaHbl XapAKTEPHBIE YEPTHI;
3HaTh  BKJAJ BEIMKUX y4eHbIX B  ¢opmupoBanue | [lepeuncnenue damunuii ydeHbIX, WX BKIag B (U3HUKY (OTKpBITHS, bannbHas
COBPEMEHHOW €CTECTBEHHO-HayYHOW KapTUHBI MUpa 3aKOHBI U T.]I.), OKa3aBILIKUX, ONPEACIAIOIIEe BIUSHUE Ha MPECTaBICHUS OIICHKa
YEJIOBEKa O MPUPOJIE, PA3BUTHHU TEXHUKHU U TEXHOJIOTHUI;
Kpumepuu: wimoctpupoBaHue pUMEpamu;
OOBSACHATHh MPUKJIAJHOE 3HAYCHHE BAXXHEHIIMX NOCTIKeHUHN | BocmpounsBenenne yueOHONW HHPOPMAIIUH, TIEPEIUCIICHUE JTOCTIKCHHM, bannbhas
B o0Onactu (DM3MYECKUX HAyK MJIs: Pa3BUTHUS DHEPTETHKHU, | OCO3HAHME POJH M 3HAYMMOCTH B JKU3HH YEIIOBEKA; COMIOCTABICHUE OIICHKA

TPaHCIIOPTa U CPEACTB CBI3U, OXPaHbI OKPYXKAIOUIECH Cpebl;

JIAHHBIX, HOBBIX MIOAX00B B 00J1aCTAX (PU3UKH, IPUBEICHUE TIPHMEPOB
MIPUKJIAHOTO 3HAUYCHUS (PU3HUECKUX TOCTHKEHHIH;

Pacro3HaBaTh M BBISBISTH CIIOCOOBI MEUCTBUIA /IS 37I0POBbSI
coepexxeHusl.

Kpurepru orieHOK Ha 44 TECTOBBIX BOIPOCa:
85-100% — «oTIuuHO.

75-84% — «xoporroy.

65-74% — «yIOBIETBOPUTEILHOY.

Menee 65 — «HEyIOBIETBOPUTEILHOY.
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ITAKET 3K3AMEHATOPA

3aganne 2.2. IlpakTuyeckasi padora

Pe3yabraTbl 0cBOEHHUS
(OOBEKTHI OLIEHKH )

Kpurepuu oneHku pe3yiabtaTa
(B cootBercTBHH ¢ pazaenom | «[lacropT dhoHaa -OLEHOUHBIX
CpEeJICTB)

OTMeTKa 0 BbINOJIHEHHH

[TornMaTh CMBICT (PU3UUECKUX METOI0B
[IO3HAHUsA

ITonumanue CMbIC/IIa  IIOHATHA « (I)I/I3I/I‘IGCKI/II>’I METOA
MMO3HaHusA», 3HAHHUC MOBYX TIpynin MCTOAOB IIO3HAHUA,
MNEepeUYNCICHUC MCTOAOB IIO3HAHUA B COCTABC yKaSaHHOﬁ
TpynIibl; OIMMMCAHUEC MCTOJAa ITO3HAHUSA,;

Kpumepuu: nepeuncieHbl Bce METOAbI O0OYUEHHsI B COCTaBe
YKa3aHHOM TpYMIBL; METOA OOY4eHHs OINUCAaH TOYHO U
IIOJIHO; YCTaHOBJIEHO COOTBETCTBHE MEXIY
XapaKkTepUCTUKONW METOJIa U €T0 Ha3BaHUEM.

BayuibHasg onieHka

Yc10BuA BLINOJHEHUS 3aJaHUN

Bpewms BoimonHeHust 3a1aaust MAH./9ac. - 90 munym

TpeOoBaHust 0XpaHbl TPyAA: -.

O6opynoBanue: Oymara, pydka, KapTa 3Be3IHOT0 HeOa, TOpPOCKOTT,
Jlurepatypa Aisl 9K3aMEHYIOIUXCS (CIpaBOYHas, METOAUYECKAs U 1p.) -
JomonHuTeNnbpHAS TUTEpaTypa s SK3ameHaTopa (ydeOHasi, HOpMaTUBHAS U T.I1.) —
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ITAKET 3K3AMEHATOPA

3aganne 2.3. IlpakTuyeckasi paGora

Pe3yabTaTbl 0CBOEHHS
(OOBEKTHI OLIEHKH)

Kpurtepuu ouenku pesyiabrara
(B cooTBercTBUH ¢ pazaenom | «llacnopT dhoHa OLIEHOYHBIX CPEACTB)

OTMeTKAa 0 BBINOJIHEHUH

[IpuBOoMUTH,  TpPUMEPHl  IKCIEPUMEHTOB
n(vnu) HaOMIOACHHMH,

3HaHue HOHSATHIA: «HAOIIOZCHUEY, «IKCIIEPUMEHTY;
BOCIPOM3BEICHUE IOJNYYCHHBIX 3HAHMU JJIsI OOBSCHEHHS SBIICHUI
OKPYKAIOIIEr0 MHpa.

Kpumepuu: TpUBOAUT HpUMEPbl SKCIEPUMEHTOB U  (WIN)
HAOJIIOIEHMUIL;

OCO3HAHHO OIpeJeNieT COOCTBEHHYIO MO3MIMIO MO OTHOLICHUIO K
o0cyXJaeMbIM B 00IIeCTBE ITPoOIeMaM HayKH;

bamnbHag onieHka

YciaoBus BbINOJHEHUSA 3a}1aHm71

Bpewmst BeIoiHeHHs 3ajaHust MUH./9ac. - 90 munym

TpebOoBaHus oXpaHbl Tpyaa: -.

O6GopymoBanue: Oymara, pydka, HAaKJIOHHBIE IOCKOCTH — 3 IIIT; IIAPbI MMHT-IIOHT Pa3HOTO AUamMeTpa — 3mIT., TNIaT(OPMbI pa3HOM BBICOTHI.;
Jluteparypa A 3K3aMeHyOLINXCS (CrpaBOYHAast, METOIMYECKast U Ap.) -
JlomomHuUTENBHAS TUTEpaTypa JJis 3K3ameHaTopa (yueOHasi, HopMaTUBHAsI U T.I1.) -
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ITAKET 3K3AMEHATOPA

3aganue 2.4. IlpakTuyeckasi paGora
Pe3yabTaThl OCBOCHUS Kpurtepuu oneHku pesyabrara OTMerKa 0 BHINOJHEHHH
(OOBEKTHI OLIEHKH) (B cootBercTBHH ¢ pazaenoM | «llacopT ¢oHIa -OLEHOUHBIX CPEICTB)
OOBICHATD MPUKIIATHOE 3HayeHue | [lonuManue moHsATHS «Marepuasnbl C 33JaHHBIMU CBOMCTBAMUY; baibHas ouenka
BOXHEUIINX JOCTH)KCHHH B  OOJIACTH | O3HAKOMJICHME C MHOTOOOpasMeM IUlacTMace u  cdepamud  HX

GU3MKN A7S: TONYyYEHHS] CHHTETUYECKUX
MAaTEepUAIIOB C 33JJaHHBIMH CBOMCTBaMU

NPUMEHEHUS;
BBISAABJICHUC XapaKTCPHBIX q)HSI/ILIGCKI/IX N BHCIIHUX IMPU3HAKOB;
CpaBHEHHE MX; PACIO3HaBaHME IIACTMACC HA OCHOBE MPHCYIIUX UM
XapaKTCPHBIX CBOI\/’ICTB; 00BSICHEHHE 3HAYMMOCTH MaTcpuaioB B
COBPEMEHHOCTH; COOII0ACHUE MTPaBUII IPUMEHEHUS B OBITY;

Kpumepuu: cocraBnena o6o0maromnias, cucTeMaTH3UpYOLas Ha
Talnuma, onpeseseHsl BEPHO IMATh NMPEIMETOB U3 CHHTETHYECKHUX
MaTtepuasioB (U3 KOJUIEKIINH);

CIlellaH BBIBOJ HAa OCHOBE COOCTBEHHBIX CYKACHHH O 3HAYECHHH
HOBBIX MaTCPUAJIOB C 3aIaHHBIMU CBOMICTBaAMH.

Yci0oBus BBINMOJHEHUS 3aJaHUH

Bpewmst BeIOTHEHHS 3a]aHust MUH./9ac. - 90 munym

TpeboBanust 0OXpaHbl Tpyaa: -.

O6opynoBanue: Oymara, pyJka, Hay4HO-TIOMYJISIPHBII TEKCT, TA0JINIIA, AUArpaMMa.
Jluteparypa it SKk3aMeHyIOmMXCs (CIpaBoYHast, METOIUUECKas U JIp. ) -
JlononHuTenbHas uTepaTypa Ui 9K3aMeHaropa (ydeOHasi, HOpMaTHBHASI U T.IL.) -
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ITAKET 3K3AMEHATOPA

3aganue 2.5. IlpakTuyeckasi paGora

Pe3yabTaTbl 0cBOEHHS
(OOBEKTHI OLIEHKH)

Kpurepuu oneHku pe3yiabtaTa
(B cootBercTBHHM ¢ pazaenom | «llacnopT ¢oHIa -OLIEHOUHBIX CPEICTB)

OTMeTKAa 0 BBINOJIHEHUH

BeiaBurare runoressl M Ipeiarath IyTH
UX IPOBEPKH, JI€NaTh BBIBOJbI Ha OCHOBE
AKCIEPUMEHTAIBHBIX JaHHBIX,
MPEJICTaBICHHBIX B BWAe  Tpaduka,
TaOIUIIBI WM TUATPAMMBI;

VYMmeer 3amaBaTh BOIPOCHL, CTPOUTH THIIOTE3Y, OCHOBBIBAsCH Ha
MMO3ULUK  KPUTEpUEB  HAYYHOIO  3HAHWUA; AaHAIU3UPYET U
CHUCTEeMaTHU3UpYeT [aHHbIe, IPEJCTaBICHHblE B BUAE TIpaduka,
Ta6JH/IIlI>I n AuarpaMmal; BbIACITACT CMBICJIOBYIO OCHOBY,
BBICTPAMBACT JIOTUYCCKUC ICIIOYKU, 00BACHAET B3aUMOCBA3H,
CaMOCTOATENbHO (POPMUPYET BHIBOIBI.

bannbHasg onieHka

YcuaoBus BLINOJTHEHUS 3anaHm7i

Bpewmst BeIoiHeHHs 3ajaHust MUH./9ac. - 90 munym

TpebOoBaHus oXpaHbl Tpyaa: -.

O6GopymoBanue: Oymara, pydka, HAaKJIOHHBIE IOCKOCTH — 3 IIIT; IIAPbI MMHT-IIOHT Pa3HOTO AUamMeTpa — 3mIT., TNIaT(OPMbI pa3HOM BBICOTHI.;
Jluteparypa A 3K3aMEeHYIOLINXCS (CpaBoOYHAasA, METOIUYECKast U Ap.) -
JlomomHuUTENBHAS TUTEpaTypa JJis 3K3ameHaTopa (yueOHasi, HopMaTUBHAsSI U T.II.) -
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ITAKET 3K3AMEHATOPA

3aganue 2.6. IlpakTuyeckasi paGora

Pe3yabTaTbl 0cBOEHHS
(OOBEKTHI OLIEHKH)

Kpurepuu oneHku pe3yiabtaTa
(B cootBercTBHHM ¢ pazaenom | «llacnopT ¢oHIa -OLIEHOUHBIX CPEICTB)

OTMeTKAa 0 BBINOJIHEHUH

Pa6orath C (bu3MKO-HAYIHON
uH(pOopMaIuei, cojiepxKarieics B
coobmenusix CMMU, wuHTEpHET-pecypcax,
Hay4HO-TIONYJIIPHOM JINTEpaType;

[MpumeHeHne TeopeTHYecKuX (PU3NUECKUX METOIOB TO3HAHUS, T.K.
KIaccu(UKaIys U aHAIU3 TaHHBIX, TOJYYSHHBIX U3 TEKCTa, rpaduka,
JIarpamMMmBbl;

mddepeHnrpoBanne bu3UKO-HAYYHOH uHpOpMaIUH,
NpPEACTaBICHHOW B pa3IMYHBIX 3HAKOBBIX cCHCTeMax (TEKCT,
TabJMIa, THarpaMMa);

Kpumepuu: cocraBneHa cxema (IJJaH WM KOHCIEKT) MO TEKCTY,
COCTaBJICH aHAJIN3 TAOJHIIBI M THArPaMMBbI;

ClieJIaH BBIBOJI HA OCHOBE COOCTBEHHBIX CY)KJCHUIN O POJIH 3HAKOBBIX
CHCTEM B NPEJICTABICHUN HHPOPMAIINH.

bannbHasg onieHka

YciaoBus BbINOJTHEHUS 3aJaHU

Bpewmst BeIoTHEHHS 3a]aHust MUH./9ac. - 90 munym

TpeOoBaHus OXpaHbl Tpyaa: -.

O6opynoBanue: Oymara, py4uka, HayqHO-TIOYJISIPHBIN TEKCT, Ta0NHIa, AuarpamMMa.
Jlureparypa A SK3aMEHYIOINXCs (CIpaBOYHast, METOANYECKas U 1p.) -
JlomoHUTENbHAS TUTEpaTypa I dK3aMeHaropa (y4eOHasi, HOpMaTHBHAs U T.I1.) -
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