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NOSICHUTEJIbHASI 3SATIMCKA

[porpamma 1o Qusnke Ga3’oBOro ypoBHs HA YPOBHE CpEHEro o0uero
oOpazosanus pazpaborana Ha OCHOBE HOJ0KeHHH 1 TpeboBaHuil K pesylibraram
ocBOCIHSL OCHOBHOI 0BpasoBaTeaLHoil nporpammbt, npeactasiennsix 8 GIOC
COO. a Ttakke ¢ yulron Qeiepansioil padodeil nporpaMMbl BOCIHAILI ¢
KOHICTILUI HpenoaBatinsg yueOHoro npesiera «@usuia» 8 00pasoBarcibiibiX
OPratu3almsx Poccuiickoit Metepatm, peaiu3yionnx OCHOBHbBIE
00pasoBATENLHLIC NPOIPAMMbI.

Cojiepikanue MporpamMmMel 1o (pU3MKe  Haupapiedo Ha  (opMuUpOBaHHE
ECTCCTBCHHO-HAYUHOM  KapTuHbl  mupa  odyuatommxes  10-11  knaccos  1pH
oOyHeHuy UX Qusnke a 623080M YPOBHE HA OCHOBE CHCTEMHO-ICHTCIBLHOCTHOTO
noaxoaa. Ilporpamma no dusuke coorsercrsyer tpedosanisam PrrocC COO «
(AHIPYCMBIM  JTHMHOCTHBIM,  HPEAMCTILIM 1 METANpeAMCTHLIM - pe3ylibTaTaM
O0yueHMsl, @ TAKKC YUHTBIBACT HCOOXO/MMOCTH PeaNs3alliil MEKIPEIMCTHLIX
ezl PUBMKI ¢ eCTeCTBEHHO-HAay HLIMU  yueOupiMn  npejiveramn. B neil
OIPECISIOTCSH OCHOBHBIC 1leJiH M3YUCHHs (DHU3UKH HA YPOBHE CPEUHErO o0utero
OOPABOBAIINS, TLIAHHPYCMLIC PC3YILTATL OCBOCHM Kypea (H3HKID JTHMHOCTHLIC,
METATPEAMETHLIC, PeAMeTHbIC (Ha 0a30B0OM YPOBHE).

[ Iporpamma 110 (U3KKe BKIIOYALT:

« IUIAHUPYCMBIE PE3YILTATB OCBOCH IS Kypea (pu3HiH Ha 0a30BOM ypoBHe, B

FOM HHCIE TPEAMETHBIC PE3YILTATLE 110 Foam 00yUeHis,

o COpepIuime yHeonoro npeamera «bisukay no roaam ooy eHHs.

GusrKka Kak Hayka o Hapdonee 00INX 3aKOHAX [PHPOABLL, BBLICTYNAA B
KOUCCTHE YUeSHOro npeMera B WKoJIe, BHOCHT CYIICCTBEHHbIH BKIIAL B CHCTEMY
SHannii 06 okpyskalontem amupe. HIKombHbIT KYPC PH3HKH — CHCIEMO0OPasy oLl
UM CCTECTBCHIO-HAYHHLIN YUEOHBIX MPE/IMCTOB, MOCKOALKY (MHBHUECKHE 3UKOHbI
NEKAT B OCHOBE [POICCCOB W ABICHMI, M3YMaeMBIX XHMHCH, Ounonorueii,
guznueckoil  reorpagueit 1o acrpononueil.  Menosssosanne Mo akTHBHOE
HpuserieHne  (pu3MUMeCKUX  3HaHMI  oupesenser  xapakiep W pajBHTHE
PA3HOOOPAZHBIX  TEXHOIOIMH B cepe  OHEPIreTHKH, TPAHCIOpTa, OCBOCHUA
KOCMOCH, MOAYHCHHS HOBLIX MATCPHAIOB ¢ 3Q4aHHBIMH CBOHCTBAMM H JIPYIHX.
Mayuenne (u3nkin BHOCHT OCHOBHOI BRIWL B (OPMHPOBLIIE CCTCCTHCHHO-
HAVUHON KAPTHILL MHPA 00YHQIOUMXCs, B (QOPMHPOBAHKE YMCHIH OPUMCHSATD
HAY U BT METOL HHOSHAHHS TIPH BBITOIHCHAN UMM y4eOHbIX HCCTICHOBAHNH.

3 ocnosy kypca (M3MKH JUISL YPOBHS cpeiaHero obiero obpasosatis
HOJOJKEH  Psiil IICH, KOTOPBIC MOKHO  pPacCMaTpuBatTh Kak HPHHIHILL €ro
HOCTPOCHMSI.



Hoes yeaocmuocnie. 13 COOTBCTCTBIM ¢ HEll Kype ABISCTCH JOPHUCCKH
3ABEPUIEHHBIM, O COACPZAHT MATEPHA H3 BCCX Pa3ieiion (pH3UKH, BKIIOYACT KaK
BOHMPOCH KIACCHUCCKO, TaK 1 COBPEMEHHOH (DU3UKH.

Hoes eenepanuzayui. 13 COOTBETCTBEMH € HCH Mmarepuai Kyped (hu3uKH
OOBSMHEN  BOKPYT  (MH3MUCCKHX  TEOPH. Bejgyumim 8 Kypee  siBiaseres
(opMUPOBAHIE NPEACTABICHUH O CTPYKTYPHBIX YPOBHAX MATCPHM, BelleCiBe |
rnose.

Hoea eymanumapuzayuu. EE peannszauust npeanoiaract HCENoAL30BAHHE
FYMAHHTAPHOTo noTeHimata (GU3HIECKOH HAYKH, OCMBICICHHC CBA3H Pa3BHTHA
Gu3MKK ¢ pasBUTMEM  0OMECTBA, A TAKKE ¢ MUPOBOIIPEHUCCRIMA,
HPABCTBEHIBIMI 1 DKOIOTHYCCKHMIE TPOOICMaMH.

Hoes  npuxaaonoii  nanpasiennocnnd.  Kype  (usnki  npenogaract
JHAKOMCTBO ¢ UIHPOKHUM KPYIOM TEXHHUCCKHX H TEXHOJOIHUCCRHX NPHAOKCHHH
H3VUCHHBIX TCOPHIT M 3AKOHOB.

Hoest  sroroeusayuiy  PEal3yercs  HOCPSACTBOM  BBCJICHHS  DIIEMCHTOB
COMCPANMSL,  HOCBAUCHHBIX  IKONOIHUCCRIM NpodsieMam  COBPEMCHIOCTH,
KOTOPLIC CBABANLL C PA3BITHCM TCXHUKH 1 TEXHOIOIMI. & TaKKe 00CYIACHMS
POOIIeM PALLIOHIALHOTO HPHPOAOHONLIOBAHIA ¥ IKOJOTHUCCKOH 0€30UCHOCTH.

CropiKHEELIMI JICNCHTAMH  Kypea ((MIHKH Ha yposHe CPEIHEro o0iLero
0OpasoBAHMs sSBIsIOTCH (usnieckie Teopun (Gopmuposanie npeacrasieHiti o
CIPYKTYPE OCTPOCHHsE (H3HUECKOil TCOpHi. POIH (YHIAMCHTAILHBIX 3AKOHOB H
HPUHIGAIIOB 1B COBPEMCHUHBIX  PLICTUBICHHAX O IPHPOJIC, I PAliiias
NPUMCHIIMOCTH  TeOpril, JUist  ONHCUHKS  CCTECTBCHHO-HAYHIBIX ABiCHMT 1
[IPOIECCOB).

CHeTeMHG= ETeAbHOCTHBIT 10,X0/1 3 Kypee (Pu3ukn peannsyerces Hpew/ie
Beelo 3d CMET OPraHU3aliMi IKCHCPHMEITUILIHON IS TeILHOCTH 00y HOLILIXCH.
Jlis Oazosoro  yposig  Kypea  (msurn YO HEHOAB3OBAHHEC  CHCTEMBI
GPOITUILHBLIN - KPATKOBPCMCHHBLIX  HRCHCPAMCHTOB ¢ Aa0OPATOPHBIX — PUOOT,
Kotopsie B rporpamme 10 (Gusnke o0betiennsl B 00UMA CIHCOK YHEHHUYCCKHX
HpaKTHaecknX paboT. Briienenie B ykasaniom nepedxe 1aboparopHbIX pador,
HPOBOMMBIX  JUIS KOHTPOIASE M OUCHKH,  OCYHICCTBINCTCS  YHACTIHIRAMH
O0PABOBATENLHOIO  HPOLCCCH  HCXOM i3 OCOOCHHOCTEH  Laanuposania - 1
ocuaticiinsg  waouuera  (girsukn. lpw orom  olecrieunBactes  OBIAIACHHC
OOYUOIIMMHCH  YMEHMAMH  [IPOBOAMTL  KOCBCHHLIC H3MCPCHILL,  HCCICAOBUNHS
JABMCHMOCTEH  (PU3NHMECKHX  BCIMYMH M IIOCTAHOBKY OHBITOB MO [IPOBCPKE
HPRJUIOHCHHBIX I'RITOTES.

BOABLIOS BHAMAHKC VIICASCTCH PCHICHHIO  pacuETHBIX 11 KAUCCTRCIHLIX
saaa. TIpu orom A0st pacudribiX Swiad HPHOPHTETON SIBASIOTCS 3alatit ¢ Ao

s e 1o QRAHMECKON MOIEHLIO, TO3BOIMIOULIIC IPHMCHSITL H3Y HCHHBIC SRKOHLL I



JUROHOMEPHOSTH KAK M3 OJHOI0 PUsjieiia KyPea, Tak ¥ HHTCIPHPYS SHdiish 13
pastibix pasaenon. Ui KaUCCTBCHHBIX 3344 HPHOPUTCTOM SABIIIOTCS 3/t Ha
OObsCHEHHE TPOTEKAHHs (DU3MYECKHX siBICHHI M IIPOLCCCOB B OKPY? catoiei
aisie, rpebyionne BLIOOpA (U3MUECKOIT MoaenH AN CHTYALMH TIPAKTHKO=
OPUCHTHPOBANOIO XapaKrepa.

B coorsercreun ¢ rpebosanpsnit MIOC  COO w maTepiaibiio-
rexpiieckomy  obecrienetino  yuebuoro  tpouecca  0asoBbiil ypOBCHL  KYyPCd
(GU3NKH Ha ypoBHE epeanero 00iero 0dpasoBaHns JIOMIKCH H3YHATLCS B YCIOBHSN

1

ill
fpe/iMeron CUIeCTBCHHO-HAVHHOIO LMK 13 kabuuere (}-)Il'j!r‘il\'l’[ JLOJTACHO OblTh

S/AMETHOO KaOuHeTa (l)ll")‘]”\'“ Hin B YCIOBHAX HHTCIPHPOBAHHOIO KaOunera

neobxoiMoe  tadoparophoe  000pyLOBAIIC JUISL  BLITIOANCHIA  yRAZAHILIX B
HPOIPAMME TIO (PUIMKE VHCTTHUYCCKIX HPAKTHUHCCKHN padOT K JICMOHCTPALLHOHHOE
00OpYL0BAHKE.

Jlesoncerparuontoe  00opyaoBaHine  (JOPMUPYETCs B COOTBETCTBIH - €
UPHHLAIOM  MHHHMAIBLHOH  JIOCTATOMHOCTH odecrevunBaeT  MNOCTAHOBKY
HEPCHHCACHHBIX B HPOIPAMME 10 (PHBHKC  KIHOUCBBIX JEMOHCTpalmil - st
HCCHIC/IOBAHMS  M3YUACMBIN  SBICHHMH i HPOHCCCOB,  IMIHPHUCCREX U
OVISMCHTATBHBIX 3AKOHOB, X TEXHUUCCKHNX MPUMCHEHHI.

Jadoparoproe  000PYAOBAHHE UL YHCHHUCCKUX  [IPAKTHHCCKHUX pador
GopMupveTes B BHJIC TEMATHUCCKHX KOMILICKTOB ¢ obecrieunsaetes B pacudre
OJAHOIO  KOMILICKTA  Ha  ABYX  00Oyu@ionmXces. TeMarHUecKHe  KOMILICKTbI
naboparoprore  ofopyoBatis  AOIKNLL ObiTh HOCTPOCHLL 1A KOMILICKCHOM
PO B3OBANHIT AUANOrOBLIX B UHDPOBLIX HPHOOPOSB, & TAKKS KOMABIOTCPHLIX
HAMCPITCALHLIN CHCTEM B BILIC HH(POBLIX 1adopaTopHil.

OCHOBHBIMH HEISME H3YUeHHs PH3MKH B 001EM 00PA3OBAHNK ABIAIOTCH!

o (QOPMHPOBAHME HITEPECa M CIPCMICHHS O0YUAIOIMXCH K HAY{HOMY
HBYHCHMIO HPHPOILL,  PABBHTHC UN HHTCLICKTYQILHBIX M TBOPYCCKHX
CHOCODHOCTEH;

¢ PAIBHTHEC HPEACTABICHNI O HAYHHOM METOAC NO3HALNA I popmitpoBarne
HCCIIC/LOBATENBCKOIO OTHOLICHHS K OKPYIKAIOULAM HBICHHAM;

o (OPMUPOBAHNE HAYUHOTO MHPOBOIPEHHA KaK pesyibrara Hi3yHCHHA
OCHOB CHPOCHHS MATCPUH 1 (DYILLIMCHTANBHBIX 30K0HOB (hH3HKH:

« opmupoBanie  YMeHuH  o0bLICHATL  dBIACHMH ¢ HCHONLIOBIHHACM
PHBHHCCRIX 3HAHMA B HAYHHBIX JIOKA3ATCALCTE,

o popMHPOBANHME HPCACTABICHMIT O POl (QUINKH JUIS PASBHTHA Py TN
CCTECTHEIHBIX HAYK, TEXHUKH M TEXHOIOTH.

CloCTHKSHIMG DTHX HedeH oDeCHeHnBaCeTCs PCLICHUCM CIC/YIONHN 3/t B

HPOLICCEE M3YHCHIS KYPea QIHKN 1A YPOBIC CPEAHEro 001Hero O0Opa3soBUHNA;



e UpHOOpCICHNE CHCTEMD ATRTENY 00 OOHHX O IRTERIEA N TBY
JAKOHOMEPHOCTSIX. FAKOHAX, TCOPHIAX, BRI MEXAHHRY,
MOJCKVIBIPHYIO  (PH3HKY, IEKTPO/UTHAMHKY,  KBAHTOBYIO (pHzuky W
WIEMCHTHI 11C'I']‘)O(I'JI-1'HII\'I11

o (popMHpOBAHME  YMEHMH  HPHUMCHSTL  TCOPETHUCCKHE  3HAlMsA - JUL
oGpsicuenus  Qpu3nueckux  ABicki B NpHpoie W JUlsh  HPHHEATHA
HPAKTHHCCKUN peiciiii B 10BCE UHCBIHON HIBHH]

e OCBOCHHE CHOCOGOB PCIICHMS  PUsANHHBIX  3aut ¢ 4BHO 30LUIHOIN
PUIHICCKON  MOJICIILIO,  3a4j1aY,  110/IPa3yMeBalOIIUX  CaMOCTOsTE]IbHOC
COBMUIIC PU3HUCCROI MO, AICKBATHON YCIOBHAM 30184H,

o HOHMMAHKME (PUIMHUCCKHUX OCHOB 1 HPHHIMIIOB JACHCTBHS TEXHHUCCKHN
VETPOICTE M TEXHOIOIHHECKUX IIPOHECCOB, HX BIHAHNA HA OKPYHAIOULYIO
vPeay,

o OBJIAJICHIE METOJAAME CAMOCTOATCIBHONO THIAHHPOBAHKA H TIPOBC/ICHNA
DUSHUCCKIX IKCHEPHMEHTOB, AHAAM3A 1 HHTEPHPETAlnd HHPOPMAILi,
OHPCCHCHHS JIOCTOBEPHOCTH HOAYUCHHOTO Pe3yJibTara:

o CO3AHMC VCIOBHIT U passuTis YMCHHH MPOCKTHO-HCCA0BATCILEKON,
TBOPHECKON AeATC/ILHOCTH.

Ha wsyuenne ¢Guznkyn (0a30Bblil YPOBCHB) HA YPOBHE CPEHETO OOILEero
oOpasosanus orsoanTes 136 wacos: 8 10 knacce — 68 yacos (2 yaca B HepeN0), B
11 Kiacce — 68 yacon (2 vaca B HEALINO).

[lpenaracsmplii B HpoOrpamMme 110 (DiBUKe  epeuciih - 1adoparopiuix o
HPAKTHUYCCKUN  paloT ABAACTCN  PCKOMCILIOBAHHLIM,  YuuTe b Jenact suidop
npose/eiust  1abopatophbiy padoT 1o OUBITOB ¢ YHETOM  HHAHBHAY@ILHBIX
OCOOCHHOCTEH 00N YAIOLIHXCH.



COUEPKAHWE ObYUEHMS
10 KJIACC

Pasaca Lo @usura o METoALE HAVIHHOTO TOTHANS

(busuka — nayka o npuposge. Hayuiinie METO/BE HOSHANNA OKPYIRUIOHICTO
vupi. Posib OKCHEPHUMENTd W TCOpuH. B HIpOLECcce  HO3HaHust  IIPHPOJLL
DKCHCPHMEHT B (DH3HKE.

Mojeinposanne QUzIHCCRUX ettt 1 npoueccos. Hayunple runoresbl.
Dusiieckue 3akonbl 1 Teopin. Ipanuitbt HPUMEHUMOCTH (PU3HUCCKUX 3AKOHOB.
Clpsiimn cooTBercTaus.

Postb 0 Mecto Gusukit B (POPMHPOBALIIK COBPEMEHHOH 1Ay HOH Kap il
MUPU, B HPAKTHUCCKOR e TeIbHOCTH IHOJCH.

, levioncmpanuu

AHANOrosele U HHBpOBLEIE  U3Mepireabble  HPHOOPL,  KOMILIOTCPHBIC

JLAaTHIM,

azitea 2. Mexannks

Tema 1. Kunemamuna

Nexannyecsoe asumetine, OTHOCHTCIBHOCTL MEXAHKUCCKOro ABHACHNA.
Cuerema oTeutra. Tpaexropus.

llepemerienie, CKOPoOCTh (Cpe/uisist CKOPOCTL, MIMOBCHHUS CKOPOCTh) ¢
VOKOPCHHE MATCPHAILHOI TOYKHM, HX [POCKIMH HA OCH CHCTCMBI KOOP/HHAT.
CHOMEHNE NEPeMEHICHMI U CIIOKENHE CKOPOCTEH.

PUBHOMEpPHOE 1 PABHOYCKOpEeHHOE npsiMoltinieiinoe jisnikenne. ['padukn
FABMCHMOCTH  KOOPAMHAT.  CKOPOCTH.  VCROPCHU,  HYTH it [OCpeMCliieiims
MATCPHAILHON TOUKK OT BPEMEHHU,

Cpodonoe najenue. Y eRopene CBOOOHOIO HaACHH.

Kpusosuneiinoe  apiokenne.  JBuzcenne  MaTepuaIbHOR  TOUKM 1O
OKPYHHOCTH © TOCTOSHHOMN 110 MOAVHO CKOPOCTBIO. YIII0BasH CKOPOCTD, JAHNCTHas
cropocti. lepios n vacrora oGpatienust. [ eHTPOCTPEMHTEILHOC YCKOPCHITC.

TexHuYecKe  YCTPOIicTBa 1 1HPAK THYECKOC  HPHMEHCHHE!  CLILIOMCTP,
JIBHIKCHIT CHAP, OB, HECTHLIC 1 '._‘rer\it"}llil.lc depeiiarig,

Aevionempayuu

Mostenb ciereMbl OTeudTa, HIHOCTPallis KHHEMaTHUECCKHX XapaKTepHCTHK
B,

[ IpeobpasoBanue ABHKEHIH ¢ HCTIOILIOBAHMEM [IPOCTHIX MEXAHH3MOB,

LlasieHne 1e1 B BO3YNC It B PATPEKCHHON HPOCTPAHTTEE.

FHadiofienne ket redd. OPOLICHHOIO HOM YITIOM K Popr3oity o

FOPHBOHTULLIO,



Flsaepeiise yCROpeiiis CBO00, HOTO Hu/CHHsL.

Hanpasieie CKOpoCTH HPH JIBHKCHILI 1O ORPYKHOCTIL.

Vuenuuecsull srenepusiennt, aadopamopsle pabono

Mavaenie HEepaBHOMCPHOIO JIBHIKEHHA € LHELIO ONPEACICHR MIHOBCHHOM
CI{UI'}OL"I'H.

HeeAeA0BAHHE  COOTHOINCTHHS  MCACLY  TYTSMHL  IPOWJCTIHBLIMK TCI0M 34
MOCHEIOBATSALILIC  PABHLIC [POMEKYTKI  BPEMSHH  1PH PABHOYCKOPCHITOM
ABHZKCHNH € HaibHONH CROPOCTHIO, PABHOIL YO,

MayueHne JAsHKEHIS IHAPHKA B BA3KOI KIAKOCTH.

Flavaenie JIBHACHHS T¢/1a, OPOIICHHOTO FTOPH30HTAILHO.

Tewa 2. Jlunavura

ipuiin  oTHOCH TeIBLIOCTH i, Vepsuiit  sakon  Heiovoma.
FliepittaisHbie cHeremMnt oteudra.

Viacca rena. Cuna. Lpusiwn eynepriosiuimu cuit. Bropoil 3aKoH Hutorona
AU MatepHanbHoll ToukK. 1 pernit sako HbloTona Juis MaTepHAILHBIX TOUCK.

Jakon  seemuproro rsroremnss.  Cuia msokecrd. Tlepeag  KocsitecKas
CKOPOCT.

Ciia ynpyrocrs. 3aon yka. Bec reia.

I petipe. B3 1peit (HoKO0s, CKONLReHs, Kauenns ). Chia TpeHis. Cyxoe
rpenye. CHik TPCHUS CKOILKCHNS 1 CHIL TPCHIS HOKOS. Koadpuiment rpenis.
Cdi COUpOTHBICHHS HPH JBHIKCHIE TCIA B KHJIKOCTH KN Tase.

[ocTynatebHOE M BPALLATCILHOE B KCHIE aDCOMOTHO TEEPIOro Ted.

VoMEHT  CHBL OTHOCHTE Lo ocn  spaenns. [lewo cnant. Yenosus
PUBHOBCCHS TBEPAOTO TCIL.

[eXHMUCCKHE YCTPOHCTBA M HPAKTHYCCKOE  HPHUMCHCHHC:  TOAUIHITHITKH,
JUBMZKCHHE HCKVCCTBCHHBIX CHYTHHKOB.

lentonempanu

ABiaenue HHEPLHH.

CPABHEHNC MACC BIAHMOACHCTRYIOUIN 1C.

ropoit sakon Hproona.

Mumeperne cuiL

CAomenHe et

JARUCHMOCTH CHIbL YIIPY FOCTH OT JAehopymatinm.

| lesecomocth. Bec Tena npi YCKOPLHIOM MO LEMC 1 ILIACHIN.

Cpasie e CHil TPEHIA HOKOs, KaUeH il 1F CROALKSHIL.

N CAOBH PABHOBECHS TEEP, 1010 Telil. /bl PRBHOBECHS,

Vuenuqeckull sxenepusenn, raéopamopnvie padomoi

FlavueHie JsHueitst OpYCKa 10 HaKIOHHOH HI0CKOCTH.



MeeneoBaine 3aBHCHMOCTH CHIL YIIPYIOCTH, BOSHHKAIOUNX B NPYAHHC H
PE3MHOBOM OOPUsILE, OT HX ICHOPMUITUIL

Mecseosane  Velosnit  pasiosecns  TBEPOIO  Teia,  HMEIOEro Och
BpALICH .

Testa 3. 3aK0Hbl COXPpaHenust ¢ MeXuiKe

HMamnyiase sarepuanbioil toukn (resa). CHCTEMbl MATEPHAILHBIX TOUCK.
Mymynse CHIALE W M3MCHEHNE HMIVILCG TeHa. 3aROH COXPAHCHHA HMINILC.
PeakTuBioe jiBnssetue.

Pabora cuiinl. MOHHOCTE CHITLL.

[Cperueckas JHepris  matepuansioit Toukn. Teopema 00 M3mMeHCHIM
KHIICTHHCCKOI JHCPIHH.

Horenunannuas JHEPIHs, [ [oTenuunanbuas IHCPTUs VIIPYTo
aedopatposatiioit  npyxinel Horenimaasiag - snepran reia BOMHSIH
HOBCPNHOCTH 3eAIN.

[loTentaibible ¥ HEeNoTeH A IbHbIE CHIlBL, CBsizb  paooThl
HEHOTCHIMAILILIX CHIL € M3MCHEHHEM MCXAHHYECKOH JHEPruu CHCTEMbl TCI.
SAKOH COXPAHTHHST MeXAHUUCCKOH JHepriti.

VIPYTHE it HEVIIPYIHE CTOAKHOBRHI

FeXHRUCCKIE YOTpoiicTsa W NPAKTHHCCROC HPHMCHCHIE: BOJAOMET, KONLp,
HPYA BT HHCTONCT, JIBHACHHE PARCT.

Jlenvonempanu

SAKOH COXPULICHMS UMY Ibea.

PeakTrBioe JIBHKCHNC.

[epexo;( HOTeHIHANLHON JHEPIHH B KHHCTHHCCRYIO I OOPUTHO.

VHCHUNEC KU IRCNCPUMENN, AA0OPAIGPHBIE PGOONTS!

Flsvaenie a0CoOTHO HEVIPYTOrO yapa ¢ HOMOHILIO JIBYX OJIMHAKOBLIX

FTSHDLIN MASTHHKOR,
Meenenonailite cuasit padoThl CHIlbl ¢ HIMCHEHHEM MEeXaHHIeCKOH dHEPriu

TEHA Ha HPHMEPT DACTIICTTH PCIHHOBOIG ANENTH,

Payiea 3. Mooeryasipias GHIHKG B TCDMOHIINIKRA

Teta 1. Ocuiosot MOACKYBIPHO-KUHCHIMNECKO U meopuil

OCHOBHLIC TOJOMKEHHUS MOIEKVISIPHO-KHHETHYECKON TCOPHIE U WX OlILITHOE
oGoctiosanie. Lpoyuosersoe usskenne. Jliddysus.  Xaparep ABRCHMS 1
prapMoieliersng vactull petectsa. Mojenn CTpoctus  rion.  HGIRocTeit H
TaGpiuN Tel i 0O BACHEHHE CBOTCTE BENRCTBY HA OCHOBE ITHX mMojeneit. Macca u
pasnephl Modery . Komnueerso semecrsa. FHocerosnas ABoraipo.

Tennosoe pasiiosecie. Temnepatrypa i ¢€ n3meperine. [Hkana remupepatryp

Lienneis,



Mostens  waeansioro  raza. OcnosrHoe  ypasHeuue  MOJCKYISPHO-
KHHCTHYCCKON TCOPHM MICAIBLHOTO raza. ADCOMOTHAs. TeMMAeparypa Kak mepa
epeINET KHMHETHUSCKOMH IHEPIHK TeIIOBOIO JIBMIKCHHS HaCTHIL rasa. [Hrkana
remueparyp Kenbsuna, [iiopbie 3aK0ib. Y paBlictne Meisaeaeesa-kKaanenpona.
Jukon Jlanprona. M301poiecenl B ACAILIIOM 1a3¢ ¢ HOCTOAHILIM KOIHYCCTBOM
senlectsa. | pauueckoe  HPEACTABICHHE H30IPOIECCOB: H30TCPMA, H30XOP4,
WisoGap.

TeXHHUCCKHE  VCTPOICTBA 1t NPANTHUHCCKOS  TIPHMCHCHHC  TEPMOMCTP.
OapoMerp.

Jlecroncmpan

OlbITH, JIOKA3BIBAIONLLIE MCKPerHoe cTpoerne Beilectsa, (oroipadun
MOSICKY I OPIaHUYCCKUX COCAMHCHUH.

QUBITHE 10 JAHGQPY3HH KIIKOCTEH 1 11308,

Moze:b OpOVHOBCKOIO ABHIKCHHMSL.

Monens onwira Hltepna.

OiulTbl, JIORKASBIBUHOTLTHC CN HeeTsoBalye MUEZRMONERVIIHPIOLTO
BIAUNMOACHCTBHS.

MOAC B, I EROCTPHPYIOLILAY IPHPOJLY JIaBICHMS 1a3d Ha CTCHKH COCYyia.

OpITbl,  HUHOCTPUPVIOULIME  YPABHCHHE  COCTOAHI  HWICAILHOIO  1a3d,
H30IPOIECehl.

Venuueckyin aRenepiateitn, AAOOPGHIUPHBIE PAGORHL

ONPECICitie MAcChl BOBAYXA B KIQCCHOH KOMHATE Ha OCHOBE M3MEpeHni
OGBEMA KOMHQATLL, JIABJIEHH I TCMICPaTy Phl BO3LVNA B HEH.

FlecHeIOBLIIE 3aBHCHMOCTH MEK/LY HapamMerpamu coCTod NS PA3PEKCHHOI0
ed3d,

Testa 2. Ociosot mepmodulamMuKu

Fepaosutitavinaeckas cncrema. Biyrpeuis snepris TCPMOAMHAMHUICCKOH
crietessl 1 enocodpl eé msvenerns. Koanuecrso rennotst # padota. Bryrpeiis
SUEPIMI OJIOATOMHONO  HACANbHOIO  rasa. Buan  rermonepeiatiu:
TEHAGHPABOAHOCT b, KOHBCRILHS . HEIIVHCTIHC, y.‘lL‘.H.»II;UI TeHAOEMEKOCTL BEHHEC T,
KolumiecTBO TeII0ThL HPH TCILTONCPERELL.

Nongrue 00 ajxmabarionm  npouecce. lepsoiit 2akon TepMOMHIIRAIHKIL
FIPHAICHIHIE HCPBOTO 3AKOHG TEPMOMMHUMHKN K H30HPOLCCCaM. I pagpiceras
JEHTCPIpPCTalls padoThl rasa.

L5 10pOit 3aKk0H TEPMO, ttHaMuK. Heooparnmocth HPOHeccos B pupo/ie.

Tewnosuie  Maunnl, lpuHiinn ACHCTBHA TCHI0BBIX  MALITH.
[IpeobpasoBaiin JHEPIvi B TelIoBhiN Mwitkiax. Kodpdiment noaesioro
geftersist reitosoit Mawminl, Luka Kapio i ero KoaQ{puient noiaesioro
JCHCTBHS. DKOJIOTHICCKHE HTPOOIEMb! TCILIOIHCPrEeTHRH.



FeXHUUCCRIE  YOTpoilerBa  # HPAKTHIECKOES  HPHMCHCHAE:  JABHITICID
BIYTpeHHero cropanus, ObITOBOH XO0/IILHIK, KONINUKOHED.

Jlevioncempaiun

Mimenenue ayrTpetieit dHepruin Teia npi CoOBEPLICHAR padoThl: BLUICT
HpOGKIt W3 OYTLUIKH Nojl JCHCTBUEM CRITOIO BOZYXA, HArPeBAlHe ahitpa B
sty nioil rpyOre mytéM Tpetist (BIICOACMONCTPAILNS )

Plamene e BHYTPCHICH HHCPI I (TeAUICPATYPbl) Teia [PH TCIUIOTICPe i

OnulT 1o aauadarnomy  pactpennio  BO3ayXa (OlblT € BO3AYHIHLIM
OIHIBONM ).

Mouenu napoBoii TYPOMILL, JBHIATE BHYTPEHHCIO Cropatiis, pearTHiioro
ABHATATE .

Vuenuuecull axenepusenin, aaoopanivpusle PUOun s

Famepenie yACHbHOI TeNI0EMKOCTH.

Feata 3. Acpeainnote CoCinoanus 6erecmaed. Dasocoie nepexoonl

| lapooOpusoBarnue 1 KonjacHeast. Flenapenne 1 KuiieHme. Alcomornast 1
OTHOCHTIbHAS  BHAKHOCTL Bosayxa. lacenuenuptil nap. YienbHas Teiiora
HapooGpazoBaAisl. 3ABUCHMOCTL TEMACPATYPLE KHIICHIA OT ABICIIA.

'sépnoc reno. Kpuerauimiueckue u avopdHbIe Tena, AHIBOTPONUS CBOTCTB
gprctatitos. JKuakne kprcraiibl. COBPeMCHHBIC  MATCPHIILL. [nasacnine o
KPUCTALIMBalL Y i@libias TCILIOTY TR ICHHA. CyOummarimst.

Y paBueriie rerioBoro Ot

[eXHMMECKIe  YOTPORCTBL M HPAKTIMCCROC  LPUMEHCHITe: Parponieip - i
HCHXPOMETP, KANOPAMETD. TCXHONOIMH 110/ 1yHEeHNA COBPEMEHILIX MATEPHI-10E, B
TOM HHC/ 1@ HAHOMATEPHAIOB, H HAHOTEXHONOTHH.

Jlevionempaiiuu

CpoicTBa HACKILIEHNLIX APOB.

Kunenue ipy OHHIKSHIONM JIaBICHH I,

CocoOnLl HaMEpeHms BIAKHOCTH.

aGmoaeiine narpesais 1 maaBieHitt KPHCTAINIMICCKOTO peiderna.

Jlemoncrpatinsg KpueTiion.

S GCHUMCCK T IRCTEPUMCHNL, AQCOPANIGIHBIE PUnomol

Mssmepetive OTHOCHTCILION BIIZKHOC T BOBILY NI,

Pasicd 4 ek rpojutizinka
lewa 1. Daekmpocmaniuika
VaeRTPHIALNS  Tell.  DACKTPHUECKHIT  3apsL. JIBa  BHAQ DJIEKTPHUCCKHX
sapston. TpoposunKkn, JMIeKTPHRH B HOJYIIPOBOJHHKH. 3AKOH COXpaCcHMs
PICKTPHHCCKOIO 3apsiid.
[ 3anMo e icTBIe 3apsios, 3akon Kynoua, Toucuibit VICKTPHUCCKHE 3apsiL.
Duewrprueckoe  none.  HanpsmEnuocts  HIEKTPHUCCROIO  THOJ. Hpinn



CVIICPIOBHITN UCKTPUHCCKHUX ONeH. i HapsaKCHIIOCTH NEKTPHICCROTO
LIS,

mGota o ddekTpocrarnueckoro  noms.  Totemuman,  Pasiocts
porertnanos.  LipoBoauuky W JUDICKIPHRI B JISKTPOCTATHYCCKOM  [10JC.
JIDICKTPUMECKan IIPOHHIIEMOCTD.

Daekrpoémrocts. Konjencarop, DAekrpoéMKOCTh II0CKOro KOHAeH aTopa.
pepis 3apsiAeiHOro KoHACHCaTopa.

TexHuHecKie  yerpoiersa 1 NPAKTHUCCKOE  NPUMEHEHHE: DMEKTPOCKON,
YISKIPOMETP.  HIEKTPOCTATHUECKAs  HAlNITa,  3a3eMIeHNS  HIeKTponpuiopos.
KOIJICHCATOP, KOWHPOBAILILIT attiapat, Copyiiibli npuierep.

Jevionempaiiun

YVerpoieTo i npHHIAIN JICHCTBHSE WICKTPOMETPA.

Bsanmo ieiiciBue HadjeKTpU30BAHHBIN Tel.

DANCKTPHULCROE [TOIE 3APSUKEHHBIN T¢I,

FlpoBoJtHIEN B 2JEKTPOCTATHHCCKOM H1O1e.

FACKTPOC T HYECKAy 3alira.

JLOCKTPHER B DNEKTPOCTATHHECKOM HOJIL,

JABMCHMOCTL  ACKTPOSMKOCTH  [HIOCKONO  KOHACHCATOPA  OT  ILIoain
HAACTHIL PACCTOSHMS MEULY HUMH H JBICKTPUYECKOH NPOHHIAEMOCTH.

DHEPrHs 3uapaIEHHOI0 KOHI@HCATOP.

VUCHUNCCR UL IRCREPUMEHNT, JGOORAmOpIBIe Paoonto!

VI3aepenne 9eKTpodMROCTH Kolpeicaropa.

Fema 2. Hocmosnii it s aekmpuseciuit mor. ToKU 6 pasiusnbix ¢peoux

Tiekrpiaeckuil ror. Youosnd  CY HICCTBOBAHUS  DICKTPHYECKOIO 10K,
Flerounmgn toka. Cuia roka. HocrosHiblt TOK. '

[Hanpsizkenie. 3akon Onma VIS VHacTKd HeHn.

DACKTPHUSCKOE  CONPOTHBACIHHE. Y HCHBHOC CONPOTHRICHHE  BCIICCTRA.
[ locaeoBare/1LHoe, Napaiic/bHoe, CMCUIZHHOE COSJIHHCHME TPOBOAHHKOB.

Pafora  sdekrpuueckoro  toka.  axon  Jlwoyns—Jlenuwa.  Mouwiocrs
JASKTPHUCCKOIO TOKA,

ONCKTPOJBHAYLLAS CHIE M BHYIPCHIEE CONPOTUBACHHE HCTOUHIKL TOKaA.
Bukon OMa s HOMHON (3aMEHYTOI) 2AeKTphieckoi e, KopoTKoe 3aMbliaiine,

DACKTpONa NPOBOJAMMOCTL  TBEPALIX  METAMNOB.  3aBUCHMOCTE
COHPOTHBICHHS MCTALIOR 0T Temuepatyphi. CBepXnpoBOARMOCTD.

Daekrpyyeckuit Tox 8 sakyyme. CpoiicTsa 3IEKTPOHHEIN HYUKOB.

FOaVIpOBO THIKLL, CobeTsens 1" HPHMECHUS HPOBOINOCTE
noaviposoAtinkon. Cpoiicrsa p-n-niepexosi. Honynpososwmnkosiie npuoopbl.

TVICKTPHUCCKMIE  TOK B PACTBOPUX M pacluiaBax  dAeKTPOIMHTOSB.

' '}.It’l'{'l']"?t'i.‘ll‘l'l'lI‘{L‘L‘i\'il)l JIMCTOLIHATLHS. '.').'ICI\"l'pOJIH'}.



DACKTPHUCCKHI TOR B Tasax. CaMocTOSTeNBbHLIT 11 HECAMOCTONTC b bl
paspszt. Monums, | lnasma.

TONHHYCCKHE  VCTPOHCTBY  1f  TIPAKTHHMECKOE  NPUMCHCHHE: amiepmerp,
BOALTMETP, PLOCTAT, HCTOHHHKH TOKA. HAeKTpoHarpeBatelbible  1pHOOPHL,
JISKTPOOCBETHTCBHBIC HIPHOOPBLE, TEPMOMCTP CONPOTHBICH A, BAKY YMHbBLH JUHOJL,
TCPMUCTOPBL 1 (POTOPL3HCTOPLL, 101V IIPOBO; UTHKOBBI JIMOJL, IaIbBAHMKA.

Jlexonempaiun

Msvepenite CHILE TORD H HAAPSKeiL

SUBHCHMOCT b COIPOTHBICHUS 1AUIEAPHUCCKIX  TPOBOAHNKOB OT JLTtHRL,
[HTOMEL L nonepeynoro CeMeHHA M f\l.‘:!'l't.'}]i*lli.'iil.

CUMCIIALHOY COSAMICHHC HPOBU/UIHKOE.

LIpAMOe  WIMEPEHNC  HJICKTPOBIAY HICH  CHbl. KOpOTKOC  3UMBIKUHHC
FACTLBATTHCCKOTO MICMEH T H OICHKD BHY TPCHICTO CONPOTHEACH .

SABHCHAMOCT L CONPOTHBACITIA METWIIOB OT TEMUCPATYPbL.

| [pOBOJHMMOCTE DICKTPOINTOB.

HlekpoBoii paspsijt 1 HPOBOJAHMOCTE BOBIIYNA.

O IOCTOPOLHAS HPOBOIMMOCTL AHGLH.

VyeHuec kil IKENePUMenin, Aa0opanmopine PAOCHILE

PLSvUeH e CMetnaniioro Ccocuieris Peslicopos.

amepenine MIeKTPOIBHIRY et CHIthl HETOUHIKA TORQ i €O BH} FPeHHETro
CONPOTHBIICHILA.

[adoH@IHe DIeRTPOILH3A.

Memnpe mernnie cusi

Flavaenne kypea (uinki 02308010 Y poBiis i 10 acee ocyuecrisercsd €
VUSTOM  COACPIRUTRABLIBIN  MCRIPCAMETHLIN CBAZEH C KYPCIMH  MATEMATHRK,
OHOJIOIMH, XHMUIL, FeOrpaui i TeXHOAOIHH,

Mesenpeoseninole nOHAMA, CBABAHNBIC C H3YUCHHCM MCTOROB HAVHHOTO
HosHanna: aBieiie, navanoiii o (axr, runoresa, GU3MMCCKAn BETHUHMHA, SAKOH,
reopist. HAGIIOCHUE, IKCHCPHMEHT, MOCTTHPOBAHIC, MO/, HIMEPCHIC.

Meamestunura: — PEUICHHE  CHCTCNbL  VPUBHCHMIL, AUHCHHAS (DY LKL,
napadona, rrIepiona, 1xX rpadgiK i CROICTRA, TPHIOHOMCTPHUCCKHIE (QYHKIUNE
CHITVC, KOCHHYC, TAHICHE, KOTAUIEHT, OCHOBHOC TPHIOHOMETPHACCKOC TOACCTBO,
BERTOPLHHX IPOSKIIHK 1A OCH KOOPIHIAT. CHOKCHHE BEKTOPOL.

ioioous. MeXalMueckoe ABHKCIHC b KHBOI npupose, wdhysus, acmoc,
'1",‘I'I.i0."’l\]CII WHBLIX OPIaiimsMon (11Tt 1\.'1i.']\'J”".'pL','].:l”l“. TeHAMBoc I"‘flﬂ'tl(‘l!-‘-;";.'llk‘).
HASKTPHICCKHE SBICHMUS B AIBOI NPHPOL.

Noviust: JWCKPETHOE CTPOCHHE BELIECTIY, CTPOCHHE ATOMOB H MOJICKY-1. MO-1b
BOLLCCTBA, MOJSIPHAS Maccd, TCMIoBbie CBOICTBA TBEP/ALIX T, AHIAKOCTSH M



303, WICKTPHUCCKHE CBOICTBA METAII0B, MEKTPOIHTHUSCKAS JAHUCCOLMHALIHA,
FAILBALIHKA.

[ eocpaghus: BIAKHOCTL BOBAY XA, BETPLL, OAPOMETP, TEPMOMETP.

Texnono2us: NPeOOPR3OBAHME JABMKCHIIT ¢ HCHOIL3OBAHICM MEXIHHIMOR,
Vi

MUV ILCH B OTCNHHKS (PUKCIA. BOAOMET W JPYIHE), ABHIATCL BHYIPCHIICIO

&1 TRCHMS B TEXAHRKC.  HOJULHIHIKLL. HCHOINL3OBARIC SAROT L"ON{‘I.“.IICIIIISI

cropatms. taposag TypOHu, OLITOBOR XOJOAHILHUK, KOHHUHOHEP, TEXHOIOIHH
HOIVUCHHSA  COBPCMCHIILIN  MATCPIAIOB, B TOM HRCie Ililli()i\‘lﬂ'feplﬂ'l.'{&)li. M
HAHOTEXHOMO ML, NMERTPOCTHTHYECKAN 2411, a3¢MICHIS WICKTPOIpHOOPOB,
KUEPOKE CUPY DI HPUHTCP. LICKTPOHATPEBAT I LITLIC HPUGOPEI,

LICKTPOVCBETH T CABHLIC HPHOOPLE, TIhBAH MK
P KAACC

Pasaea 4 DaeR rpoasia v

Feara 3. Maenumuoe noa1e. Jaermpona s w0y

Plocrosnpnie Maruwtnl,  Bianmoiacicrsue  HOCTOAHNUBIX  MAlriitos.
Marnurioe  tone. Bewrop  sarnurdofl  wncykiet Tpuisn eymepiosiiim
VAT THLIX neaeil. Junun marawrioil wiayxumn. Kapruna JuHni Marirnoi
MY KLME 110151 HOCTOSHHLIN MATHHTOL.

Martirrsoe  noae  tpoBoauika ¢ rokom.  Kapruma  ompdl  wpiy g
MAFHITHOPO 048 JUHIHHOIO  UPAMOrO HPOBOHHKG I 3aMKHNTOIN0 KOALIWCBOTO
HPOBO UMK, KATVIIKK ¢ ToroM. Onpir Ipere/i. B3aumojeiic e npoBojuiHKons ¢
TOUROM.

Craa AMiepa, €8 MOJLyJib i HalIpaBiCiiue.

Cuaa Jopenina, eé Moy b 1 HanpagieHue. JIBIkenne 3apsaikeHoN 4actiibl
B OAHOPOHOM sarkrinom none. Padora e Jlopeniia.

Apienue  HlekTpoMariiTHoit  vkumy.  Tlotok  pexropa  marutHol
HIAVELI,  DSCKTPOABHAVILAS  CHE  MIAVKIMK.  3aKoil  24eKTPOMarHiTHOMH
pHAYEIE Dapaies.

BUXPEBOC MMEKTPHUSCKOE 104, DISKIPOMBHIKY LS CIIA  MHAYKIN B
HPOBOLHIIKE, ABHAYHICMCS HOCTYIRTCHALHO B OJAHOPOIHOM MArHNTHOM T10/1C.

Fipasuao Menna.

MHAYKTHEHOCTB,  SlBichue  caMOmUIyRUMY.  DUACKTPOIABHAKYLLEs  CHia
CAOMOMEIVKIMH,

JUEPIHSE MAIHHTHOTO HOM3 KATYHIKH ¢ TOKOM.

DACKTPOMAIHHTHOE 1O,

PEXHHMeCKHE  VOTPOHCTBE B HPAKifyecKoe  HPUMCHEHNES:  [HOCTOHIHbIC
Martissl,  DUCKTPOMArHH LI, SACKTPOABHIATEDL, YCKOPHICHT  DICMCHTAPHLIX
HACTHIL HHLYKLHOHHAN [1C4 DL,



leioncmpaiin

OnpiT Dpereia.

OTKJAOHCHNE MEKTPOHHOIO Ty HKA MAUHHTHBIM 1101EM.

JIHHM WY KIAH MATHITTHORG 101

133 MOACHCTBHE JIBY X 1TPOBO/IHHKOR ¢ TOKOM.

Cuaa AMiepa.

Jleitersie et Jlopeiita Ha HOHBL DACKTPOINTA,

SBACHHE SACKTPOMATHHTHOR HILYKLUIL

| Ipasuio lena,

FABHCHMOCTL HNCKTPOABHAYLICH CHILl HHAYRIULE 0T CROPOCTH HEMCHCTIHA
MATHITHOIO NOTOKE.

SlsieHue CAOMOMILY KILHH.

VUCHUNCCK U IKCACPUNEHIN, JADOPAIRopIble paOomb

FlavaeHie Mariirioro noist Karyiks ¢ TOKOM.

Meeneopaiine JeieBis HOCTOAHHOIO MAHNTE HA PUMKY ¢ TOKOM.

PICCHICOBAING SIBICHIMSE WICKTPONMUL Hl LHOH LY KL,

Pasiesr 3. KoseOannst i Bo/iunt

Festa 1. Mexauuqecsue w )aesmposacituniible Ko1eoutus

KoneGareaniias  cuctema.  CpoGojuible  Mexanuueckue  Koaehanus,
[Mapaortideckue konedanns. Tlepros, gacrona, avinitye i haza koneOani,
FIpyikiiiblil. MasTHHE, MaTeMATHICCKIN Mas TR, Y paBHeine rapMOHUCCRUX
KkoeGaiL. TIpenpattenie SHCPIr HPH FaPMOIHINCCKHUX KOICOUHINIX.

Konebarepibil  konryp. Crodoine HICKTPOMArTiTihie KojieOatins B
PASUILAOM  KOJAeOTRALHOM  KOHIYPE.  AWLIOr  MERAy  MCNAHHHCCKUAIL H
YASKTPOMArHHT MK KoneOannayn.  Dopuyia Fomcoii. JAKOH  COXPAHEHHS
WICPIHI B WACHIBHOM KOICORICABHOM KOITYPE.

FIPSACTUBICHNE O Y XMOUHX KONCOUHHX. Briy#cie e Mexaiecsne
coneOuns. Pesonane. BulityuacHHbIC 2ACK IPOMArIMTHBIE KoACOaHust.

Nepemennsdi  Tok.  Cunycowtaininil - nepemeninii - 1ok, Moutiocrs
HEPEMCHHOIO  1ORA. AMIIMTYAHOC M JWHCTBYIONICE 3HAUCHME CHJIbL Toka H
HATIPSIZR IS,

Fpanchopuarop. Hponssoserso, uepeiiia o HOEPLBCHIE MICKTPUUCCKON
HUCPTHH, DKOAOTHUCCKHE PHCKH HPH TPOHBOICTEC DICKTPOINICPIHH. Kyzsinrypa

HCITONL30BaH S DICKTPOYHCPTHH B HOBCE/UHEBHON WH3HH.

SBOHOK, FEHEPALOP HEPEMCHIOND TORA, AN IeKTPOepe 1t
JSleonemypa it
Heeaeaosatine  napaMerpoB. KoneOaTeILHON  CHCTEN bi (HPYAHHEBIL WK

MATEMATHMCCKH ] MASITHHK ).



Hadmoaeie 3aryxaloniinx koineduiiiii.

MecheAoBaHHE CBONCTB BLIHYIKIR LI KOACOAHIA,

Hadmonenne pesonanca.

(' BOOOBIC DACKTPOMAIHITHBIC KOJCOAHNSL.

OCMIOrPAMMBE (38BHCHMOCTT CIUILL TOKE 1 HANPSURCHIS OT BPEMEN) LA
ACSKTPOMATHITHLIX KOJCOUN.

Pesonaiic  HpH NOCICIOBATSALION  COGAMIICIINY - PC3HCTOPA,  KATYILKH
HEAVETHBHOCTI! 1t KOHJICHCRTOPA.

MOACHB HHHH DJICKTPOIEPEUYN.

VAeHuuecutt IKeNepustentn, AaoopamopHle Pacontst

MeeneAoBaHHEe 3aBICHMOCTH TIEPHO/LL MUIBLIX KOJCOAUHIT Ipy3a Ha i oT
JUTHRILD HEHTH 1 Mucchl II_‘.\"'i;i,

MlecneoBaiue  NepeMeHiioro  Tokd B Hend M3 HOCHCAOBATCILHO
COCIMHEHHBIN KOHICHCATOPA, KATYIIKH B PCsHeTopa.

Toata 2. Mexanuuecrue u 1aesmpostai e ¢0anbt

Mexalnaeckue  Bomih,  yeaosus  pacnpocrpanenus.  Hepuoji Cropoctn
pacnpocTparcHits 1o LT BOsLL | FOHEPCHBLIC H HPOA L HBIC  BO LI
Flireptepentins 1 anQpakiius MeXain eCriN BOJI.

Sy, Cropoctb 38YKa. 1 poMKoCTs 38y ki, Boicota Toia. ['emMOp 3BYKA.

DACKTPOMUTHHTHBIC BOINLL Y CHOBUS H3AYHCHHS YICKTPOMATHUTHLIX BOJIH.
Baaiaiias opuenranms sekropos E, B, Vi 9JeKTpOMaruu tHol BoAHE. Cpoitcrna

WICKTPOMAUHITITLIX BOJLD OTpametie. Hpye PONEILCTEAL, THOUISED 30D, .'ll!'i‘l[‘lll-‘llil)l.

irrepieperis. CROPOCTL MACKTPOMArHTHLIN BO.

L kana HReKTPOMATi b BOJAH, TIpHMEHEHNE MCKTPOMIATHHTHBIX BOI B
TeXHIIKE 1 ObiTY.

st sl pattocBsian 1 renes/ieiins. Pajioiokalus.

DACKTPOMATTIHTHOC 301 PS3HENHE OKPY/KAOINEH Cpeltbi.

TexHpueeKkHe  yerpoiicTsa W HpAaKTHHCCKOE  HPHMEHCHHE:  MV3LIKQUILHLIC
HUCTPYMCHT B, YABTPWIRY KOBUg  AHACTIOCTIRG B LeNHIRe B My (AU ST S SO NI TR S
PUUONPHEMIIK. TSACBH3GP, dHTenna, Tenchon, CBY-neus.

Jestonemypagun

UOPAs30BAHHC i PACHPOCTPAHCHIE NOHCPCHHBIX H TIPOAOJILHBIX BOJIH.

KoeOmoteecst Te10 KAk HETOUHNK 3BYKL.

Iabmonene oTparmkenis 1 APSIOMACHIS MEXUHHUSTKIX BOIL.

Fludmoseme HHrepgrepesitdy 1 Juparitiit MEXQHHUCCRIN BOL,

SEYKOBOH Pe3oHaHC.

adinoserine CBI3I FPOMKOCTH 3BYKA W BBLICOTBL TOHA € aMIUIMTY/IOR ¢
uactoroil kohehutini.



Heenenosanne CHOUCTE MICK FPONMArHUTHLIX BOJIIL O PaKCHHE,
HPEIONJICHHE, HOASIPH3ALLIS, ANPPaKkumst, HHTepPEepeHIus.

Tena 3. Onmura

Peoserpuyeesas  onruka.  lpsamomneiinoe  pacnpocrpanedde  csera B
oJHOposHoi cpeste. Jyy enera. Toucunnit HCTOMINK CBETA,

Orpameinne eperd. 3ugoubl orpameni esera. locipocnue niodpamcinit 8
TLTOUKOAL 3CPREIC,

Hipenomichue eseta. 3akonbl npeionienins eseta. AOCOMOTHLIR NOKA3ATC/Ib
ppesomienns, lonnoe suyrpednee orpaxenne. [lpesentuuniii yroa nonttoro
BUYTPCHHCTO OTPAKCHHSL.

Jenepens esera. Caromupsi cocrap Oeaoro csera. Llser.

Codupaiottyie 1 paccensaonge el Tonkas  andsa. Dokyvenoe
PACCTOMINE M OHTHHCCKSS CHIa TOHRON dunzel locpocuie u3o0pamenii B
COOUPAIOUINX 1 PACCEHBAIOLLIX JHH3aX. (POpMYJIa TOHKOI [1Hi3bl. YBelnucHme,
JABASMOL JIHB0IT,

LHpeaean npuMeHHMOCTH FCOMETPHUCCKON OIFTHKH.

Boanosias  omrnka.  Hutepepemnun  epera.  Korepeiinnsie  HCTOMHHKH,
Venonis  HaG/IGUEHMs  MERCHMYMOB 1 MUHHUMYMOB 8 HIHTCpeperiitioiHoH
RUPTHEHC O JUY X CHH(AZHLIX KOIGPCHTHBIX HETOMHHKOB,

Jindpaxius esera. Jlndpakiponias petérka, Yeiaosue  Had:moeHus
PAABHBIX  MAKCHMYMOB  HPH IEUICHHM  MOHOXPOMATHYMECKOrO  CBETa  Ha
JUPPARILAOHIYIO peinéTiRy.

Hoaspisaiis CBeTiL

FeNHHOUCERIC  YOTPOHCIBA ¥ APAKINYCCKOL HPEMSHSHNE:  OURN, VI,
QOTORNTIAPAT,  HPOCKUMONHLIA  @liapar, MHUKPOCKOI, TEJIECKOH, BOJOKOHHA
OITIED. Audpakimonnas perndtia, nonsponL.

Jlexionempayun

FIpgyonnmuieiigoe  paciipocTpaneiine, O1pakere 1 npeioMnenne  caera.
ONTHYCCKRIE 1PHOOpPL.

[ozoe Biiyrpennee orpunetne. Mo, s CBeroBoji.

Mecneaosatine ¢Boiici s i300pamerinii 8 inn3ax.

NMojeann MHKPOCKOTIQ. TCIeCKoNA.

Habmojenue nurepdepeHitm ¢Berd.

Hadimoaenne tudpakiun csera,

Hadmonenne aucnepenn eneri.

Lo iydenine ciektpa ¢ HoMOUbIO 1PH3MLL

FIOAVHEHHE CHeRTPA ¢ HOMOILLIO AP PARUHOHHOR petid i,

Hadimoueine nonapusaiiy cpera.

Vuenwweckuin saxenepuintenn, 1aoopamopnote patomut



Miamepenie nokasares HpeloMIctins CreKia.
FlecaeaoBanne CBOMCTE 1300pameinii 8 Aunsax.

HaGuojlenue jtncnepeni csera.

asaest 6. OCHOBBE CHCIILILHOK TCOPII OTHOCHTCILHOC T

[padnilbl  UPHMCHUMOCTH  Kagechveekod  mexamen, Hoeryaarnl
CHCHMANLHON TCOPHH  OTHOCHTENLHOCTI  HHBAPHARTHOCTL  MOJUYIN  CKOPOCTH
CHETH B BAKYVMC. HPHIIMIE OTHOCHTCALIOC T DRHIITCHRG.

OTHOCHTENLHOCTH OHOBPEMCHHOCTIL 3aMEUICHHE BPeMei W COKPAlCHIE
SUTANLL,

DHCPIHS I HMIVILE PCHATHBHCTCKON HUCTHILbL,

Cissiab MACCHE € HUEPritedl 1 AMIYILCONM PEASTHBHCTCROI HaCTHIBL DUeprus

FEOROM.

Pasaen 7. Kanvosast pusnra

Teata 1. Daesmennmnt Keanmocou ORIUKI

borount. bopmyia T Laika ewsrsn diepring Gorona ¢ ero ucToro. Juepris
HOMEY b Potona.

Oripbirie iuceaeosutne Goroapherta, Onsrint Al B Cronerosa. 3aKoubl
Gorodipesta. Ypastenne Ditnreiina s porosdderta. «KpacHas rpaniiia»
Groroaiherta.

Jlasnenne csera. Onwsrrnt 11, H. JleOeesa.

NHMUHMECKOS JIEHCTBHE CBera.

Texumdccie yerpoiictBa B HPAKTHMCCKOE  NPHMCHLIHE:  (POTODICMEHT,
GOTO, W@ KK, SoneuHas durapest, CBeTo L.

Jleonemparu

horonddert Ha YeTaHoBKe ¢ UHKOBOIT IACTHHOM.

HMecaeosame 3akonon suetniero Gorosdgerra.

C BeToanoL.

Copes s darapes.

Tewa 2. Crupoenue amoma

Mozens wroma Tomcona, Onwithl Pesepdop/ia 110 paccestiuio o -4acTiL
[ancrapuas vozens atoma. Toeryaatsr bopa. Manyueiie u noriotieHue
GOTOHOE [OPH IEPEXOJC ATOMA € OIOIG YPOBI IHEPrin ha Jpyroi. B
criekTpos. Cricip yposiieii HHeprui 4romMa BOI0PO/ L.

Boamonuie croliersa vacriil, Bonust jte bpoiiis. Kopiyekyuspio-soanosoi
JIVAIHBM,

CHOHTAINOE ¥ BLITY AL TGOS M3y IeHIE,

FeXHMUCCKIS YCTPOIRCTHA W HPAKTIHMCCKOC NPUMEHCHNC CIEKTPAILIILI

AUAIIS (CHICKTPOCKOT ). JIasep. KBAHTOBLIT KOMIBIOTEP.



Hexoncempanuu

Mojiens onita Pesepdopi.

Ohipeieiie e JUIHbLL BOUTHBE JIA3epPa.

Habumozene AuHeuarbiX CIeKTpoB HslyHeHsd.

Jasep.

Y UCHUMCCK T IKCREPUMEHIT, 2aGopamopnole padontsl

Habmonee nnHeiaroro CnexkTpa.

Tesa 3. Amonnoe sopo

DRCHEPHAMCHTBL,  JIOKI3LIBUOIIHE  CAOMHOCTL  CTPOCHHSA  s(pa. Orgpbitie
pamoaktusioct.  Oupiter Pesepgopia noonpeacicHuio cocrasa
paomtioro  wsnysenns.  Coolicrsa anpa-,  dera-.  raMMa-H3IAYUCI.
Bamsiine pauioak THBHOCTH HA AHBLIC OPIUEMbL.

OrgpeiTie IpoToHa 1 teiitpona. Hyxaonnas Moacns sipa I"ciisendepra—
Muanenro. 3apsi sipa. Maccosoe uneno sipa. Msoronl.

Adba-pactiaf,  DACKIPONHBEL  # HO3RTPOHHBIH - deTa-pacnajl. [Tamma-
PaIVHeHHE. 3aK01 PA/MOAK THBHOTO PACIIE/LL.

DCprus CR3H 1Y K008 B sjpe. Slicphble CHilbl. Jedert smacepl siipa.

slaepuibie peakunu. Jleaenme n CHuIes siep.

slaepuniii peaxrop. Tepmosepnntii cunres. TpoOnembl it HEPUHCKTHED
SO JHCPTCTHRH, DROMOTHNCCKHE UCHERTR! SUCPHOR THCPICTHKI,

PICMENTapHBIC YacTHibl. OTKPLITHE HOBHTPOUAL.

NeToth! Hal0/eHHs 1 PErHCTPALH HICMCHTAPHBIX HACTHIL

Dy iaMeHTAILHBIC BranMoaeiicTnis. LARHCTBO (PU3HUCCRON KapTHHBL MIDA.

Texnnueckue VErpoiicrsa i HPAKTHICCcKoe NPUMEHCHIE: JLIO3HMETD, KaMmepa
Buaneona, saepibiit peaktop. atomitas domoda.

Jeaonempayun

CUHlTUMK HONUBHPYIOULX HacTil.

VRO SKCACHUMEH, AADOpaInapibie pacontol

Meenegosanie Tperons Yactrit (1o roroseim otorpadisaa).

dasinea 8. DAeMen T bl 4C T POHOMEIL B AT DOPHIHKE

TAnbl PasBTHs aCTPOHOMUK. HIPHKIUIHOC 1 MUPOBOEPSHHCCROC SHANCHIE
ACTPOUOMUH.

B asdsiuoro nedn, Cosesms, sprie 3BE3/bI, NAaHeThl, WX BHIIIMOC
ABHKCHIE,

Coaneulas cHeTema,

Coae. Coanediis akTiBrocts. Merounuk ameprint Coanna o 3ucilL
3636, MX OCHOBHBIC XAPAKTCPUCTHRM, JlHarpaMma «CHERTPWIbHbIH Kidce -
CHETHNMOCTLY.  3BC3ALI rasloll NOCACAOBATCALHOCTH. 3aBUCHMOCTb «Macea —

CHETUMOCTLY Jild 3BE3 1aBHON HOCICAOBETEALHOCTH, BuyTpeHHee CTpOCHUC



35631 CoBPEMCHITBIC TIPEACTABICHHS O HPOHCXOR/ICHIK 1t SBOAIONHH Cosmna u
35031 D ranbl KH3HKN 3883

Vigeunnidl Tlves — wama Danagtisa. Honowenune n jiBHReHHEe Covititla B
Uacpasrise. Trinl ranakrie. Pamoratak gy Kpasappl. HEpHbie Abphl B s/(pax

Beenentias. Pacimpenne Beenenoil. 3akon Xad0na. Pasheranne ralakmuk.
Teopis Boabmoro B3puisa. PEIiKTOBOC HiIyVHeHHE.

Macurraduas crpyrrypa Beesennoit, Meraranakruka,

Fepeti@itiibie 1poOICaibl 4CTPOHOMIIL

Vyenuwueente naomooenus

aGuo/ie s HEBOOPYIKEHHBIM FIA30M ¢ HCNONL3OBAHHCM KOMIBIOTCPHLIX
HPHAOACHUE U5 ONPEACICHMS HOAOMCHILE HEOSCHBIX QUBCKTOR HA KOHKPLTHYIO
JAEY T OCHOBHBIC CO3BC3/Ms CCBCPHOFO HOMIY LIApIs | HPRIC 3BE3LLL,

Faomoeninsi 8 teneckon Jlvaut, nianer. Maeuanoro Hyvu.

Oooburivinee HoBTopenne

Post Ikl 1 GCTPOHOMUKM 1 HKOHOMHYMECKOH. TEXHOJOIHUCCKON,
COLMUIBHON 11 HTHUCCKOI chepux JLeaTeibiloCcTH YCHOBEKY, POibL H MECTO (hH3HKM
1 ACTPOHOMMH B COBPEMCHIOTN HAY O KUPTHHE MUPL. PO (Hi13MUECKOIT TCopHH
B JOPMUPOBAIIN  (PSACTABICHITT 0 (H3HUCCKOR  Kapiuie  MHUPL, - MCCTO
GUBHICCKOIT KAPTHHBL MUPA B OOHIeM DLy COBPEMEHHBIN CCTCCIBEHHO-HAYUHBIX
HpeACTUBICHIE O IPUPOJIC.

MORHPEIMCTHLIC CBY 3

Hsvuenne kypea ¢usitkn dasosoro yponist B 11 Kiacee ocyeetsiseres ¢
VHETON  COJCPATITEHBLIBIN  MEHIPCAMCTTLIN enyseil ¢ 1~:5'1u';;~;11| MATCMUTHRH,
OHOAOUII, XHMUH, TEOrPagi 1 TeNHONO NI,

Veaenpeomemunie NOHSmus, CBA3uliibic ¢ H3YHCHHCM MCTOLOB HAYHHOTO
NosLain sBielnte, nayunnii gakr, runoresa, (QUIHMCCKAS BCIHUHHA, 3UROM,
TeOPHs. Ha0IOICHHE, DRCOCPHMCHT, MOJICTIPOBAHHKE, MOJICIL, H3MEPCHHE.

Mamemauiura: — peiiciiite  CHSTCMbI  YPABHCHHA,  TPHICHOMETPHUCCKNE
BVHKIMIE CHHYC. KOCHIYC. TAHIEHC, KOT@IICHC, OCHOBHOC TPHIOHOMETPHULCKOE
TOACCTBO, BEKTOPLI M HX HPOCKIH Hi OCH ROOP/IHHAT. CHOIKCHHE BEKTOPOB.
POMSHOIILIC  IeMEnTapibix  GYHKUNEL  HpH3HAKK 1HOL00HS  TPEYTOAbIHKOB,
CTPEICICHIG [I0HANH nA0CKHX Guryp # GoLEMa Ten.

Buogocus: HICKTPHUCCKUE NGNS B KHBOI NPHPOIC. KONEOATEILHbIC
JUHRCHIS B OKHBOI HPHPOAC. OITHUHCCRIC ABACHH B wiBoil npupose, Jeicrane
PAUAELIE Ha AN BBIC OPrallin3Mbl.

Nitwusi: CTPOCHIE ATOMOB 11 MUAERY 1, KPUCTAIIMYCCRAR CTPYRTYpa TBEP.LIN
Ted,  MeXamsmbl  o0pazoBannd  KPHCTALINMECKOE  PeliCTiiL, CHEKTPL LI

TS




Leocpagus:  marnmisie  noioea SOMIL 3ANCKH  MATHHTHBLIX PV,
POTOCHLEMKA 3CMIOI NOBEPXHOCTH, HPCICKTSalHe 3CMARTPSICCHI.

lFexuoaocus:  nuuu JLICKTPOICPE/Idt,  FCHEPATOP  HICPEMEHHOI0  ToKa,
HACKIPOABHIATCI b, MILY KUROHHEsS  [ICUL,  PUjap, paanonpHéMHuK, TEACBI30P,
anrenna. renedon, CBY-nieun, npoekunoniblii annapar, BOJOKOHHas oirrHKa,
colteas darapes.




IHIAHHMPYENMDBIE PESYIILTATLL OCBOEHMUS [IPOFPAMMbBL 110
DH3HUKE HA YPOBHE CPEAHENO OBHIETO OBPAZOBAHUSI

Ocsoenne yuebHOro npeiamera «Pusuka» Ha YPOBHE CPEAHEro 00HEeIo
OopasoBanns (Ha308BIH YPOBCHL) JOMKHO 00CCHEUHTh JOCTHKCHHE CIIeYIONUX
JHYHOCTHBIX, MCTANPCAMCTHLIX H HPCAMCTHLIN 00Pa30BaTC.ILHLIX PC3YALTATOB.

AHMYHOCTHBIE PE3YIILTATLI

JHHUYHOCTHBIC pe3yALTaThl OCBOCHHS VUeOHOro npeaMera «DU3HKa» 10K HbI
OTPWARATL  POTOBHOCTL 11 CHOCOOHOCTHL  OOYHAIONIMXCH  PVKOBOACTBOBATLCS
CHOPMUPOBANIOIT  BUYTPCHLCH  NOSMIIMCTT JIHMHOCTH, CHCTEMONH  HEHHOCTILIX
OPHCHTANMI,  HOZHTHBHLIN  BHYTPCHHiNY  YOSK/ICHHE,  COOTBETCTBYIONIMX
TPATHILHOHIBIM  HEHHOCTIN  POCCHICKOIT OOIIECTBY, PACHIMPCHHE JKHU3HCHHOTO
OHBITR M OMBITL ACATEILHOCTI B HPOUCCCE PeIM3ALMK OCHOBHLIX HANpPAaBICHHH
BOCTHTATENBHON JASNTENLHOCTI. B TOM YHCIC B qacTH:

L) 1 pans LUICROTo BOCHITRHIST:

CHOPMUPOBAHHOCT L 1P EAHC KO 10 311N 00YHAIOIICI OCsH KaK aKTHBHOIO H
OTBCICTBCHHOTO HICHA POCCHICKOTO 00iteeiu;

HPHHSATHC  TPAAMIHOHILIX  OOLICUHCIOBCHCCKUX  IYMAHHCTHYCCKHX M
JCMOKPETHYECKHX UEHHOC eI

FOTOBHOCTL BECTH COBMCCTHYIO JICSTCALHOCTL B MHTEPECAN FPam/LHCKOIO
OOLHCCTHA, YUACTBOBATL B CAMOYIIPABICHIN B 00PA30BATENLION OPranU3aIim;

YMCHHE B3UHMOACHCT BOBATH € COMMELHBIME HHCTHTVIAME B COOTBETCTBHN €
HX (DY HKIMAMHE W Ha3Hau e

FOTOBHOCTL K PYMAHHTAPHOR 1 BOJIONH IEPCKOM JICSTEIBHOCT 1]

2) HATPHOTHYCCKOFO BOCHHTAHHNSE:

CHOPMHPOBRIIOCT D POCCHNCKOI IpanJiaHe Koii HICHTHYHOCTIH,
HATPHOTHIMA:

HCHHOCTHOC  OTHOIICHHC K TOCYVAGPCTBCHILIM  CHMBOMAAL  AOCTHACHUAM
POCCHICKMX VUEHBIX B 00QCTH (DH3IKK B TCXITHKH:

3) AYXOBHO-HPABCTBCHIOI0 BOCHINTUINS:

CPOPMHPOBAHIOCTL HPABCTBEHHOIO CO3HAHUS, YTHUECKOIO HOBEACHUA!

CHOCOOHOCTE OUCHMBATL CHTVAUMIO 1 NIPUHUMATE OCO3HAHNBIE pPeliCHMs,
OPHCHTHPYACH HE MOPAILHO-HPABCTBRHHLIC HOPMbLL M HCHHOCTH, B TOM YHCIC B
JACHTEALHOCTH VIEHOrO;

OCOFHARNAC JHYHONO BRIEUE B HOCTPOCHNS YCTOHMHBOI'O Oy /1Y HICIO;

4) JCTCTHUCCKOTO BOCHMTAHNS

ICTCTHHCCROC OTHOMICHHE K MUPY, BKIOUAS 9CTETHKY HAYHHOrNO TBOpPYECTHaA,

NPHCYLIETO. (DU HECKON HayKe:




3) IPYAOBOro BOCHHTAH S

HITICPEC K PASAHYIHBING Cepay HPO(ecCHOnalbHON ACSTENBHOCTH, B TOM
HHCIIC CHAZAHHLIM ¢ (DUIMKOI 1 TeXHNKOI, \ Metne COBCPIILTL OCOZHAHHLINT BLIOOP
OVAN LT IPOQECCHI 1 PeatiIOBBIEATE COTCTBEHHBIC KHIHCHNBIC IJ1aHB!;

FOTOBHOCTL I CHOCOOHOCTL K OOPABOBAHKMIO 1T CaMO0BpasoBAINIO B 00J1aCTH
GUBUKI B NPOTsRCHIY BeCH KiI3H:

O] IROJOTHUCCROTO BOCHIITALIS

CHOPMUPOBANHOCT  HKONOIHYECKOT Ky ABTYPLL,  OCOZHANHE  FAOOWILIOIO
XUPAKTEPA IKOJOIHUCKHX 11pob.ien:

HAGHAPOBIIHC 1 OCYiIeCTRICHHE JICHCTBUE B OKPYRWONULSH cpesie Ha ocHoBe
BHANIS HEACH YCTOHUUBOIO PUBHTIN YCHOBCMCCTRA:

PACHIHPCIRIC  ONBITA  ACATCNLHOCTH HKONOIHUECKON  HANPABACHHOCTH 114
OVHOUBS HNMCIOUUXCS 3HAaHui 10 (PH3HKe:

7) NEHNOCTIE HAYMIOTG HOSHA NS :

VIPGPMHEPOBIHHOC T MHPOBOESPCHI, COOTBSTCTBVIONCTO L.'OHPL"\IUJiHU.\I_\'
YPOBIIO pasBIriks GU3HUCCKOIT Hay ku;

OCUBHATIAC NCHHOCTH HAYYHOR  JCHTCIBHOCTH, FOTOBHOCTL B IIpolecce
HEYHCHISL  OUIHKH OCYUICCTBIATL  NPOEKTHYIO i HCCIICIOBATE ILCKYIO
ACHTCALHOCTL HEAMBIIYAILIO 1 B IPYITIC.

METANPEAMETHBIE PE3YILTATLI

Hosnasareianisie yuusepeainanie YueOubie 1eiicrsms
basosuie gdornueckne aeiicrsus:
CAMOCTOATCALIO  (QOPMYJAUPOBATL 1 aKTYAM3HPOBATL npodeny,

PACCMATPUBATL & BCECTOPOHINE:

MPCACIATL UMM JGTCABHOCTI,  $10BATL  IPAMCTPL 1 KPHICPHH  HX
AOCTHACHNS

BHIABIATL - SAKOHOMCPHOCTH M HPOTHBOpEuMs B3 pacemMaTpuBacMesIX
(AIBITCC RN SUBJCHIISIN G

paspabaTLBaTh naan penieHs HPOGIEMBL ¢ VUETOM GHAIH3D HMCIONHXCS
MUTCPHATBHBLIX i HEMATCPILIUILUBLIX PECYPCi;

HHOCHTL KOPPCKTHUBL B ACHTCALHOCTL. VICHHBATL COOTBLTCT BHE PeIYALTATOB
HEIAM, OUCHHBUTE PHCKH HOCIC/ICTBHE JACH1TCHLHOCTH

ROOPIHHUPORATL M BLINOJAHATL  padOTy B yCHOBHIX peannioro,
BUPTYATLHOTO 1t KOMOMIMPOBAHHOIO B3aMMOICHCTBHS:

PASBHBATL KPCATHBHOC MBUILICHUE HPH PCIIEHUH JKU3HCHITBIX LPODIICM,

bazosrie necaenoBare nerine aeiicrsi:

BARLICTD  LAYHHOIT TepMUHOAOIHCH. U0MCBLIME TOUSTHANHE M METO AN

(hr3iaeckoil nayku;




BIWICTD HABBIKAME YUCOHO-HCCHC/ OB TCHBCKON 1 NPOCKTHON ACHTCALHOCTH
B 00aacTH U3NKK, CNOCOTHOCTBIO 1 FOTOBHOCTBIO K CAMOCTOS FeJIBHOMY [OHCKY
METOROE PCHICHHS 30144 (DHINYECKOI0 COACPKAHMS, NPHUMEHSHHIO PasiHuHbIX
METO/0B [TO3HAN;

BRVICTL  BIJWAMH JICSHTCALHOCTH 110 JOAYVHCHINO  1HOBOFO  3HAIMS. €10
HUTCPUPCTALLIL, - APCOOPU3OBAHMIO M HPUMEHEHHIO B PASIIEIHBIX V4eOHbIX
CHTYQLIBIX, B TOM HHCIE IPH cosaatny YeOHLIX NPOEKTOB B 00,acTH QH3HKI;

SEUBEITL  HPHUHIHO-CHCACTBCHHLIC  CBI3SH M aKTYALHPOBATL  3u/lauy,
BLULBIEATL tHnoresy e€ petiennst, HuXo/UTh aprymMeHThl Ui JlOKa3aTeheTsa
CBOHX VTBEPAICHIH, 30)1@Bath LAPAMIPLL 1 KPHTEPIIT PeIici:

HHACTHBHPOBATL - MOAYUCHHBIC B NOAC  PEINCHHS  SQI04M  PesVILTATDI,
RPHTHHCCKI OHCHUBATL WX JLOCTOBCPHOCT L, HPOIHOZHPOBATL HIMCHEHHE B HOBBLIX
VCIOBHSIX;

CTABUTL M QopMYAHpOBaTE  COGCTBCHHBIC 3aJauM B 00pazoBaTCILHOMN
ACHTCIBHOCTH, B TOM YHCIIC HPH U3YUCHHH (DHIUMKH:

AUBATL OUCHRY HOBLIM CHTYALHSM, OLCHHBATE HPUOGPETE il onbit:

NMUTL - NICPCHOCHTL  3HALHS N0 (QHBMKC 15 HPUKTHICCKYIO  004aCTh
RHBHC/ICHTENLHOCTH,

YMETh HHYCTPHPOBATE 3HAHWS 13 PA3ULIX [IPEJIMETHBIX 00/1acTei;

HBLABHIWTL HOBBIC IS, NPSLIAraTh ODHIMHAILIBIC HOJXO/ Bl U peIHeHs:

CLABHTL HPOOICMbBI M 3/QNH, JTONYCRUOHUAC WILTCPHA TN bIC PeIICHTH.
Padora ¢ wiudiopyvanmeii:

WRUICTL HUBLIKAME HOAYUCHMS HIQUPMALAN (PU3HICCROIO COAePARatns 13
HETOHHITROB - PUHLIX  THHOB,  CAMOCTONICHLHO  OCYIIECTBINTL MOMCK, A3,
CHETCAMATIBAIIO i HHTCPHPETAMIO HH(OPMALIMK PA3IUYHBIX BHAOB M (opMm
HPEACTABICHMS

QHCHHBATL JLOCTOBEPHOCTL HHPOPMALLII;

HCHOILBOLATE  CcPpenersa HUQOPMALMOHHLIX W KOMMYHHKALHOHIBIX
TEXHOAOIHH B PCHICHHN KOUHHTUBHBIX. KOMMYIHKATHBHLIX 1 OPraHU3ALNONIHBIX
AR ¢ codioaennemM  TpedoBaHMIT  IPIrOHOMMKH, TEXHHKH 0e301acHOCTH,
PHPHCHDL  PeeypeoCOepemetns,  UPABOBLIX U ITHUCCKHX HOpM,  HOpM
HQOPMALHONHOIT BE301ACHOCTIL

PAABATE TCRCTBL (PHEHMCCKOIO  CONCPAULINA B pasuuulbx  QOpMaTax ¢
YUCTOM HUSHUUCH IS WIPOPMULA 1 LCHACBOT ay Ui FOPMIL. BLIOHPAR OHTHMAILHYIO
GOPATY HPENCTUBICHMS M BUVAIH3ALHI,

KOMMY HHRQTHBHBIC YHHBCPCUILHbIC vicehupie eliersns:
OCYIMCCTBNTL - O0LICHIE  Ha  ypoKax  (HIHKH W BO BHE-VPOUHOI
ACHTCITLHOC TS




PUCHOBHABLTL  HPCHOCHLIKI  KOTDIRTIBIN CHIYAIULT M CNSTUATD
KOH T '

PATBEPHYIO M JIOPHYHO H3NIAraTh CBOIO TOURY 3peilitt € HCIOJIB30BAHICM
HILINOBLIX L‘['JL‘.-}-."&'H;

HOHUMATL 11 HCHONBOBATL TPCHMY HICCTBA KOMANAIMOI 1 HHJHBULY A BHOH
PUOOTLL

BLIGHPATL TEMATHKY 1 MCTO/AbL COBMCCTHBIX nefiersuil ¢ yu€ronm 001mX
HIFTCPECOB 1 BOBMOKHOCTEH KKA0TO HICHA KOJUICKTHBA,

HPHHEMETL eI COBMECTHON  JICHTeNLHOCTH, OPraHH30BLIBATL W
KOOP Ut pOBa T Jefleris 1o el JoChnreiiior CoCrasanith aan aeiiersnil,
PACHPEILLISTL. PO ¢ YUCTOM MECHITT VHUCTHIKOB, 00CYIKIaTh  Peiyiblalbl
COBMCCTTION }‘::L—JU'I'MZ

OUCHUBAT, KAYCCTBO CBOCTO BKIWLL 1 KAKJIONO YHACTHHRKA KOMMILLL B
GOl pesyvasrar 1o paspadoTalibiM KPLTepHsiM

UpCUTAIYTS  HOBLIE  [POCKTHL.  OHCHUBATH MICH € [O3MIHH  HOBH3HBL,
OPULHHZIBHOCTHL HPAKTHHCCKOT 3HUHHMOC T

OUNVIHIeCTE DN b ITO3HMTHEHOE  CTPiclitHiechor nope/IcHNe o }W;.'-.'.Zi'-iH!.I\

CHTN A1LHAX, NPOABIBITS TBOPUCCTBO 1 BOODPWKCHUE, ObLITH HITHIMATHBHBIM.

Pery s THBILIC YIRBEPCALHLIE yuehibie aciersus
CaMoopraisanms:

CAMOCTON TCBHO OCYHICCTRIS D HO3HABITEALHYIO JICHTC/LNOCTL B o0acTH
GraBitei M GCIPOHOMIMIL  BLIABIHL HPUOSCMBE.  CTABHTL  H (UPMYAHPOBITE
COOCTBEHULIC BT

CAMOCTOSTC, ILHO COCTABISITL TUIaH PEICHWs PACUSTHLIX M KaYeCTBEHHBIX
ST TG B ORI HPARTHYeC KT puboThE ¢ YUETOM HMEIOIUXCE PECYPCos,
COOCTBCHHBIX BOSMOKHOCTCH 11 LPC IO

ST OIRSHEY HOBDIS CHTY QILAM:

NACHIPSITDL PAMEN VHCOHOTO IPCAMCT i L OCTOBE JIHHHDIX APEANOUTCHIH:

LeNath  OCOSLAHHLIT  BLIOOP.  APUYMENTHpOBATE ero, Oparh i cchi
OTBCTCTHEHIOC Th 384 PEHICHHC!

OUCHIBATL HPHOOPCTENILIH ONLIT:

croco0cTROBATE  GOPMUPOBALINIO 1 HPOXBACHHIO HPY LK B obiactTu
B HOCTONIHO TOBLIETH CBOI QBPL30BITENLHBLI I KYAWTYPILIT YPOLCHb.
CAMOROITPO by IMOUMOIELILUBHT BT Ve

SERATE OLCHKY HOBBIM CHTYQIMSIM. BHOCHTH KOPPEKTHBLL B JACATENLIOCTL,
ONEHITBATE COOTRETCTBHE PLIVIALTATOBR HCISM.
BAGICTE  DABBIKAMK  HO3HABATCILtoN  pediekcuiy KaKk  0CO3HAHNA

COBCPHINCMDBIN SCHETBIH 11 MBICHMTEILILIN  IPOIICCCOB. X 130’%)'.'11,11'1'1(115 1"




HCHOAL30BATH NPHEMLE PIICKCHI Ui OICHKH CHTYalMH. BeIOOPA BEpHOIO
PCLLICIH IS

VAICTL  OHCHHBATL PHCKH W CBOLHPCMUHHO  NPHHIMALTL PeIleHms 110 #X
CHMIKCHIIO]

NPHHEMITL  MOTHEBLL 1 UPIVMEUTLL  APYIHN  [IPH QU3¢ PEsyIbTaToB
ACHICHLHOCTH;

HPHEMAATL CE0sl, HOHHMAS CBOH HCJLOCTATKHY M JIOCTOHMHCTBA;

UPHEMMATL MOTHBLL o GpryMetsl JAPYrHX [pH QHAIH3e  pesylibLTaToB
JACHTSALITOCTIS

HPIHABATL CBOC IPABO M IIPABO JPYIHX HA OLIHOKH,

B HpOoHeeee JIOCTHACTIE JAHYHOCTHLIX PE3YALTATOBR OCBOCHMS IPOIPAMMbI
HO - (PUBKMKC LIS YPOBHS  cpetHero  o0tero  oOpasoBanus Yy 0dyualonmxces
copeptieHeTayeres IMOLHO A LHLLH HHTCIUICKT, peaAnosaralomi
CHOPMHPOBANBOCTL!

CANMOCOZHAHI. BIIMOMUONICTO CAUCODHOCTE HOHMMITE CBOC IMOIMHOHLILITOE
COCTONMME, BICTL HANPUABICHRY PASBHIMS COOCTBEHION INMOLUHOHAALHON Cdephl,
OblTh yBepentniv B cede;

CAMOPCIVIHPOBAHHS,  BKIIOYQIOUIErO  CAMOKOUTPO/IL, YMCHHE NPHHIMATD
GIBCTCTLANIOC L 3 cBod  HOBEJACHIE,  CHOCOOHOCTE  AJIAIITHPOBATLSY K
IMOUHOHUIBLHBIM M3MEHEHUAM I APOSBIA L FHORKOCTL, ObITE OTKPBLITLIM HOBOMY;

BHATPCHECT MOTHBAIIL BIINOMAIONICH CTPEMICHHC K LOCTHACHHIO 10 |
VOHCX Y. OHTHNIN. HEHIATHBHOC T, VMCHUE JACHCTBOBUTL HCXOMS 113 CBOMX
BOBMOAHOCTCH:

IMITAT T, BRIOMAIONEH CHOCOOHOCTE HOHUMATEL IMOLHMOHAIBHOE COCTOSHNE
APYIHX,  YUHTLIBATL €O Hpn  ocyulectsiacHun  odmenns,  crocobuocTh K
COMVBCTBHIO H CONEPLIRMBALIHIO:

COHMAILHLIY BABBIKOSB. BICHOMIMOIIMN CHOCOOHGC TS BLICT PUIBATL OTHOCHI

CULPYUHNMEL SO LML FAOOTIBCH, DPOSIBAAT L HITCped 1 paspeilidlh KOHMITHR T

HPEAMETHBLIE PE3YILTATDLI

N conny odyuenns s 10 Kiaacce HPCMETHLIS Peiviabrathl Ha 0a30BOM
VOB JIONHCHLE OTPARATH CPOPMHPOBIMIVCTL Y OOYHSIONIINTSS YMenHil:

JCMOHCTPUHPOBATL Hi IPHMEPANX pPo.ib 1 MecTo (i3s3 POPMUPOBIHILH
COBPOMCHHON HAVHHOR KapTHHBLL MUPA, B PA3BUTHH COBPCMCHHOH TEXHHKH H
TCXHOMOIHIL, B HPAKTHYCCKOR JACATCILHOCTI JIOACH;

VUHTBIBATE  FPAHKMILL  HPUMCHEHHS  IIVHCHHBIX  (PIIHYMCCKHUX  MOJLeiei:
MATCPHAALUA TOHKA, HHEPIULUILHANY CHCTENME OTCUE T, A0CORIONIO THEPIOE TEHO,
LI BILI Fs. MOJICIE CTPOCHMAS A308, WHAKOCTCH K TBEPILIN T, TOMCUHbLIH

"_".IL‘I\'Iiﬂi"lk"{i(l[fl SR IPH PCHHCHAN (DHBIICCRHN ST



PACHIOBHABATH (PUBHHCCKIC ABACHI (1POHCCCHI) H OOLACHNTH MX Hd OCHOBE
FAKOHOB MEXAHIKI, MOJCKNSPHO-KMHCTHUCCKOH TCOPUH CTPOCHHS BelllecTBa M
DICKIPOMHAMIIKIE  DUBHOMEPHOC It PABHOVCKOPEHHOE  [psaMOiHieiitoe
JABHIKCHHE, CBOOOUHOE HWICHHE 1€, JIBHIKCHHE 110 OKPYAHOCTH, HHEPILH,
prannogcHe e rel, JQQy s, OpoOyHOBCKOC JABHAKEHHC, CTPOCHUE HKIJIKOCTCH
HOTBEPALIX 1Ted. u3menenue o0nEma el npi arpeBanun (OXJIaKICHHH), TENIoBoe
PABHOBECHE, HLCNUPCHHE, KOWICHCHUMS, [UIABICHHE, KPUCTULIN3ALM, KHIICHHCE,
BUAZNTOCTL BOSN XN, HOBLIHICHHC QUBCiine rasa npi <ro dal pesiid i B 3GKPLITOM
CORVIC.  CBH3L  MEALY  HAPAMETPAME  COCTOSHUN  raza B H30HPOIeccax.
ICKTPHIALIMS TCIL. B3AUMOJICIICTBHC 3apsi/108;

OHUCHIBUT L. MEXAHHYCCROC ABIKCHIIC, HCHONL3YS (DUIHUSCKME BEIMMHHDI
KOOPIMBATA,  [1VTh, NEPEMCHICHHC, CKOPOCTL, YCKOPEHHE, Macca Tedd. Cuia.
HMINILC TEAR, KUHCTHUMCCKUS DHEePrHs, NOTCHLMAILIAN JHCPIHsd, MCXalHHecKasl
PadOoTi. MOXQHHYECKEs  MOUUIOCTLL  HPH  ONUCAHHH  NPABHALHO  TPUKTOBATL
(PUBMUCCKHIT CMbBICI MCHOJNL3YEMBIX  BCJHHHL, MX 0003HAYSHUS M €AMHHLb,
HAXOJUITL (QOPMYIIBL, CBASBIBUOILNE JAHINVIO (PH3UUCCKYIO BEIAHYHHY C JIPYIHMH
BEIHUHHAMU;

OIHCBIBATL  M3YMECHHLIC TCMIOBLIC CBONCTBA TSI W TCIIOBBIE SIBICHMS,
HCHOILS YA (DHIMHECKHE  BEAMUMHLE  JIABICHHC I'isa,  [SMUCPATYpa, CpeiHss
KUHCTHHCCKAN DHCPrHs Xa0THYCCKOFO JABHACHHA MOJICKY/, CPCIHEKBAAPATHYHAs
CROPOCTH MOICKY/, KOAMUCCTBO TCMIOTH, BHYIPEHHSS HHEPrds, padoTa rasa,
KODOGINMCHT  HOAC3IHOTO  JCHCTRHS  TCIIOBOTO  ABMTATCIS, NPH  ONUCAHUM
HPABUILHO  TPUKTOBATL  (DUBHUECKHI  CMLICI  HCHOAL3VEMBIX  BCJMMMIL, WX
O00THAMCHIE 1 CMIMILLL,  HAXOJMTL  (OPMYIILL,  CBHSLIBAIONIME  JIHHHVIO
GUBIHCCEYIO BEIIRHMBEY C JAPYTHMH BCIMH I HAM:

GUHCBIBWT L H3YUCHITLIC DJICKTPHUCCKIC CBOMCTBA BEULICCTBA H DICKTPHUCCKHE
ABACHIA (MPOLCCChE), NCHOALIYS PHIHMCCRHE BEAMHHHDL IEK IPHYCCKHIT sapsiL,
DICKTPHUCCKOE HoJe, HanpsaEHoCTb Mo, NOTeHUHaN, Pa3HOCTh NOTEHIHAIOB;
HPH ONHCAHME  TIPABHIILIO  TPAKTOBATL  (PU3HMECKMH  CMBLICT  MCMONL3YEMLIX
BOJNHH, UX 00O3HAUEHIS 1 CAMHMIbI VKA3bIBaTh (POPMYIibl. CBAZLIBAIONIME
JIHIN IO (DUBHYCCRYIO BCIMHIY € APYIHME BCIHSHITN K,

QHEHBHPOBATL (PUIHUCCKHE HPOLRCCHL It SIBICHHS, HCHOAL3YS GU3MUCCRme
SUKOHLL W NIPHBEINBE 3aK0H BeeMuproro tarorenust, 1, 1w 111 3akous Hutorona,
BUKOH  COXPAHCHMS  MEXAHHYCCKON  DHEPrul, 3aK0H  COXPAHEHHS  HMITYILEa,
HPHHIAI CYHEPHOBHIIAN CHIL, OPUBLINL DABHONPABHY  HHCPHIANBHBIX  CHCTEM
OTCUETA,  MONEKVIBSIPHO-KHHCTHHECKYI) TCOPHIO CIPOCHMS  BEHLCTRA, 1a30BhLIe
BARKOE b, CBA3L CPCIICH KHHCTHUECKOR YHCPIMN TCHI0BOIO JIBHMACHHSN MOJCKY ¢
aOCOMOTHON TeMuepaTypoit, NepBLIi 3UK0H TEPMOAMHANMKIH, aKOH COXpateHs
VISKTPHUCCROTOD  3apsila,  3uKoi  KyJoHd., npH 2TOM  PasiiHyarh  CHOBECHYIO



GopMyJIHPOBKY 3aKON, €10 WA TEMATHICCKOE BRIPAKEHHE 1 YCIOBHS (FPatinLibL,
OOIACTH ) HPUMCHUMOCTHS

OGLACHS T OCHOBHLIC  HPUHIAILL  JIGHCTBUS  MatHni, npuodopos M
TeXHUMSCKHX YCTPOHCTE, pasiinyarh yciokus ux 0e300acHOro HCHOAB30BAHMS B
[OBCE/HEBHOT KW 3HHL

BLITONIETL  DKCHEPHMEHTLE 110 HCCACAOBAHHIO GIBHHCCKIN SBICHHIT 1
HPOLCCCOB ¢ HENONLBOBAINCM  TPAMBIN KOCBCHIBIX W3MCPEHMil, nIpH DTOM
hopMyIHPOBITL npoGiemy/sazauy W IHIIOTE3Y yyeGuoro  JKCTepHmetTa,
CODUPUTL YCTAHOBRY #3 HPEILIOREHHOTO oGopyloBaKus, [POBOUTL OHLIT 1
GOPMYIHPOBATL BLIBOJLBL

OCY HICCTE BITh HPSAMBIC 1 KOCBCHHLIC HEMEPCHI ra3iaecRiX BesiL Upy
STOM BLIOHPETL ONTHMAILHBLIA CHIOCO0 11IMEpeHHst 1 MCHOILI0BATL HIBCCTHBIE
METO b OLCHKH TTOFPEILHOCTEH U3MepeiHiL:

HCCHEOBUATh  3aBUCHMOCTH  MCZRILY Qu3nueckuMil  BEIMYMHAMIL - C
HCHOALOBAHNEN NPAMbBIX  H3MEpeil, 1pu HTOM KOHCTPYHPOBATE YCTAHOBKY.
(HKCHPOBATL  PEIYILTATD HOMVHCHHON  SUBHCHMOCTH GHAIMCCKUX BEIMHMH B
BIAC TaGaHL i FPadHKOB, ICIATL BulBO/ibL 1O PEBYALTATANM HECIIOBATHA,

cobmonarh npasiia 6¢1onactoro Tpy npH POBCACHHN Heclietonainil B
pamkax  yuednoro  HRCHCpUMCenTa, ywu{'n1o-xlc.c.-'lc_rlona'rc:zhtl:ui‘: M IPOEKTHON
ACHTEILHOCTH ¢ MCITONLBOBALIHCM HIMCPHTCILHBIX yerpoiicts # 1aboparopHoro
O0OPYLOBAIIHL:

pett b pacufTibIe  HULUIH . © Bl Al ol (PHEHYMCCROR MO,
HCTOAL3YS (PUBHMCCKIC SARVIBL 1 HPUHILTIEL 11 OCHOBE A VEIIOBIA 30/1a4H
BuGHPRTL PHIHNCCKYIO MOAC/b, BLUICIHTL (JHIHUECKHE BelMYMHBL W popmyiibl,
HeOGNOIMBLE JUIs €8 pelicHus, 11POBOTL pacuSrsl W OLCHUBATS peaibHOCTh
HOAVHCHIOIO 3HAYUCHIA (pH3HUeCKOll Be I

PeLIATE KAHECTBEHUDIC 3AI4H: BBICTPIHBATH JONHUCCKI HCHTPOTHBOPEHHBYIO
HENOUKY  PACCYAUCHII € OLOPOIT A H3yHCHNbIC SAKOHbL joHoMepHocTi i
PHBUICCKHC SEACTHIL

HCHOIBL3OBATDL npu perLeH i yueOHbIX 3a/1a4 COBpeMEHHbIC
HEQOPMAHOIIBIC TCXHONOTHT JUL HOHTKA, CTPYKTYPHPOBAILIS, HHTEPIPCTallii
W opesctaieii yaeOHoll i HAYHIIO-TTOHY I PHOM piopmManin, [OJIYHCHHON 13
PABIHUILIX HETOSHHKOB, KPUTHHECKH aiiiisipoBath HONVHACMY IO HHPOPMATLHIO:

HPHBONTL HPUMEPL! BRIQAA POCCHICKIN 1 3Py O HBIX Yy HEHBIN-QUSHROL B
pasediite  Hayku, o0bHCHEHIE HPOHECCO OKPYAAIONICIO Mipa, B PUiBHTHE
TEXHMKH B TeXHOIOIHIT

HCLONB30BATEL TEOPETHICCKUE 3HAHKA 110 puinke B [TOBCC/IHEBHOH 7CH3HH
Ui obecriedeinst Ge30nactocTi NpH ODPAIICHAK ¢ npubopaME B TEXHHUCCKIMH




VOTPOITCTBAMIL U150 COXPAlCHIs 30POBLA 1 COOMOACHHS HOPM IKOJIOTHUCCROIO
MOBCHCHHS B OKPVIKAIOULCH CPe/Ie;

paCorath 11 FPYANE ¢ BBIIONHCHICM  PASAMIHBIX  COIMAILHBIX  POIICH,
pannposark  paboTy  FpYHibL.  PAUMOHLILIO  PACHPEIEAsTL  O0MaHIOCTH H
BAAHHPOBATE JICHTENLIOCTL B HCCTAHAAPTIHLIX CHTYALMAX, LICKBATHO OLCHIBATD
B KSZALOTO 113 YHACTHHKOB IPYIIIB] B PCIICHHE PACCMATPHBACMON NPOOICMLL.

K woniy oOyuenns B 11 Kaacee HPCAMETHBIE PE3ViILTaThl Ha 0a30B0M
YPOBHE JOIZKITLL OTPAKATE CPOPMHPOBAHHOCTL Y O0VHUMOLUINCH Y MCHU:

ACMOHCTPUPOBATL HA IPHMEPAX POiL B MECTO Qu3nkH B QOPMIPOBIHHUM
COBPEMCHHOI  HAYHHON KapTriibl MHPL. 5 pasBirtuit COBPEMCHHON TEXHNKH 1
TEXHOAOII, B HPAKTHUCCKOI JACHTCALHOCTH JHOJACH, HeIOCTHOCTL W CJIHHCTEO
MHZIMYCCKOIT KAPTHHLL MHPA:

VUHTBIBATL  CPAIMLLL  PHMCHSHIS  HBVUCHHBIX  (U3HUCCKHX  MO/Le1ell:
TOMCUHBIT NISKTPHUCCRMI 3aPsii, SV CBETIL TOMCHHBIH HCTOMHIK CBCTA. A/ICPHAs
MOJICHH ATOMA. HVKIOHHAS MOJASIL @TOMION0 SUpd UK peticiinm (PU3HHCCRIX
RRMHEN

PACHOSHABATL PU3HYSCKUE ABICHHS (HPOLECChI) H 00LICHATE UX HA OCHOBE
FUROHOB JICKTPOMAHHAMIKH 1 KBAHTOBOIN (H3UKHL 2ICKTPHUECKAS TPOBOANMOCTD,
TCILUIOBOE, CBETOROC, NMMHUUECKOE, MAUHITIOC JAeHCTBHS TOKA. B3aUMO/ICHCTRIC
MAPHHTOBR,  DACKTPOMUNHITTHAS  MIJIYKIUDBL  JICHCTRHC  MALHHTHOrO o Hd
LPOBOAHMK ¢ TOKOM 1 JABMKYUIMIICS 3apsil. alekipoMariuiibie Kojsedanus w
BOABL HPAMOSHHCHHOS  pactpocipaiciiiie ¢BeTa, OTPAARCHNE,  HPEJIOMICHHE,
pirrepdiepennns,  mdpakiis Mo NOJAPH3AILM  CBETA.  JUICHEPCHs  CBLTA,
poroviextpusieckitii dpdert (Gororddert). cseToBoe juBieHHe, BOSHHKHOBEHHE
AHHEHYATOrO  CHOKTPA  ATOMI  BOJAOPO/LGL  @UTeCTBeHas 1 HCKYCCTBeHHas
i"ll_ll!(‘;ll\'HH'ZII.H.'i:-:

OHUHCBIBATL HAVUCHHLIC CBOHCTBA BCHICCTRA (WNCKTPHUCCKHC, MallibIe,
ONTHYECKHE, MCKTPHHCCKYIO MPOBO.IHMOCTD PAZITHMHBLIX cpent) H
SACKIPOMALHITHBIC  ABIeHNs  ((IPOLECehl), HCNoNL3YsS (U3NYCCKHE BEIHUUHbL
DASKTPHUCCKMIL 3apsil. CHI TOKA, DICKTPHYUCCKOS HANPAKEHHE, IMEKTPHUCCKOEC
CONPOTHBICHIIC, Pa3HOCTL HOTSHLUHIOR, MICKTPO/BIKYILas Cuia, pabora Toka,
HIIVELHA  MAUHHTHORO  1ois, et Amiiepa. cuaa Jlopemg, milyKinBhocTh
KATYBIKIL OHCPUs DACKTPICCROIO M MUTHHTIONO T0MCH, NCPHOL 1 HacToTd
poaeOandit B KoACOATCALIIOM KOUTVPE. 3apsiii M CHlla TOKa B ppouecce
FAPMOLMUCCKHN  DJIEKTPOMATHHTHLIX  KoaeOanunii,  Qoxyciioe  paccrosHue
OITHUCCKAS CHIIA JIMH3LL IPH ONUCAHMI HPABHIBHO TPAKTOBATL (PUIHUCCKNI
CMBIC/  MCHOML3YCMBIN  BUJIHUIH, HX  O003HAHCHH 1 COUMHNILLL,  YRA3LIBATD
GOPMY bl CREGBIBAIOUING  JHHYIO  (IBHYECKYIO  Beldpiny ¢ JpyIHMK

BCITMM R AM,



CUHCBIBATL  M3YHCHILIS  KBANTOBBIC SIBACHI B HPOHSCCbE,  HCHOJIL3YS
GUBIICCRME BEAHYHILE CROPOCTL MICKTPOMATHWIHLIX  BOJIL, JUTHHA  BONHLL ¢
HACTOTA CBETR, JHEPIH I UMIYIBC (DOTOIKL. HEPHO,L HOY PUCTIANL, IHEPIIL CBsI3H
ATOMULIN  s/lep, PR ONUCAHNK  1PABIILIO  TPAKTOBATL (PHIHUCCKMIT CMbICH
HCHOALAVEMBIX  BEAHUHIL, HX 0003HAMCHIS 1 IMHMIDL,  YKasLIBATL (DOPMYILbI,
CHABLIBAIONUIC  JIHHYIO  (DH3HUMECKYIO  BCIHMUUY ¢ JIPYTHMH - BEAHYUHAMHA,
BLIMIIC I3 L 3HAUCHHEC PU3HUSCKOR BEANMIHLL

SHAANIUPOBATL (HIHHCCKHE TIPOHCCCLE i SIBACHINS, HCHOL3YsL (PUBHICCKIe
3AKOHLL 1t IPHHIANGE 3akon OMa, KoL HOCII0BATELHOIO H Napa/iicibioro
COSUIHCHNS  NPOBOJHNKOS, 3akon Jlacoyis—JleHia, 3aKoH  ACKTPOMEIHIHTHOI
MY KL, 3AKOTE IIPSMOIMHCHION0 PACHPOCTPAHCH I CBETA, SUKOHbI OTPAIKCHUS
CRETA. BAKOULL IPEJIOMICHNSL CBETH, Ypasiehne IMHurtehis s horohderra,
BAKOH COXPULCHIBL IHCPIIIL 3UKOH COXPUHCHUS UMITYJILCA. 3AKOH COXNPRICHU
WICKTPHHECKOIO 3apsi/iad, 3UKOH COXPAHEHIB MACCOBOrO umc.1a, nocrysarst bopa,
JAKOH DU MOAK THBHOIO PACHANL, NPH ITOM PASIHYATH CHOBECHYIO (POPMYIHPOBKY
CARONG, CTO MATEMATHUYCCKOE  BLIPAAKCHHC M YCIAOBHSL  (IPAHMLbLL,  OOAUCTH)
HPHNMCHIMOCTH!

VPSS L HENPABACHHC BEKTOPU IHLTY KIUHH MAFHHTHONO HOJS APOBGTHHIRG
¢ TOROM. CHILL AMBepa i Cniibl Jlopenna:

CTPOMIL M ONMCLIBALL  M300PAKCHIIC, COBABAEMOC TLIOCKHM  SCPRUION,
TOHROH IHHB0H:

BHIIONHSTH  IKCACPHUMCHTLE 110 uecheonanuio  Guisnyecknx  sniacunit o
NPOHECCOB € HCIOALZOBAIHEM [PAMBLIN 1 KOCBCHULIX HIMCPCHHIAL 1IPH HTOM
Gopymyanposats,  npoduevy/ajany i uporesy  ydeOHoro  ORCHepiMei,
COOMPUTH  VCTAHOBKY W3 HPYJUIOKECHHOIO  000PY/IOBAHN.  HPOBOJNTL OHLIT H
GOPMYIHPOBATL BLIBObL

CVICUTBSTH TIPSIMBIC 11 KOCBCINILIC W3MCPCH I PHBHHECKUX BEJIUMUILH, NPH
HTOM  BLIOHPUTL OITHAMMILHLI CNocol MepeHst 1 HCHOIRIOBATEL HIBCCTHBIC
METOABE OUCHEN HOPPSHIHOCTEH i3Mepeljiii:

HCCTE 0BT BABHCHMOCTH  DUIMUCCRIX  BEAHMIH ¢ HCHOILIOBAHHEM
HPAMBIN  HIMEPCHRITT 1P 2TOM  KOHCTPYHPOBATL  YCTAHOBKY, (PHKCHPOBATD
DESVIALTATHE HOIVICHHON 3aBHCHMOCTH (IEHUCCKUN BeJHUHH B BUje Tadiil 1
FpAQIKOR, [ 1CIRITL BLIBOBI 110 PEIYIALTATAM HCCICAOBATIHSLL

COOMOTL IpaBuia HC30NACHONO TPV IPKH HPOBCACHI HCCNEA0BAIMIT B
PUMEAN  yueGHOIO IKCHCPUMENTE,  yUeOHO-NCCALAUBATEILCROIT 1 HPOCKITHOM
ACHTSALIOCTI ¢ HCHOALSOBANMCM HIMEPH FSILHEIX YCTPOICIH 1 2adopatopiiono
O0OPYAOBAN s
DCLITE  pucadTHBIC SWIAUM © o ABHO 3aianioll  usnuecKoil  Moaciblo,

.

HCTOAL S A i[lll'iil‘icL‘I\'HC FAROHDLE W HPHBEIL LI, HY QCHOBE QHEL TG VCIOBMA 5a1atn



BLIOUPUTL (HHBHYECKYIO MOACHL, BuIACIHTL (JU3MUCCRHE BEMMItibl 1 (OPMYIIbI,
HCOONOIMMBIC [Ulsl €€ PELICHUS, HPOBO/MTE PACYETLI M OUCHHBATL PEAILIHOCTH
HOJYHCHHOTO 3hiade st (PH3HUeCKOil Bet it

PEHIATE KAMCCTBEHUBIC 30/14H: BBICTPUHBATL JOIHUCCKH HCHPOTHBOPEH HBYIO
HCMOURY  PUCCyayIennii ¢ 0LOPOH Ha W3y CHHBIC 3aKOHLI, 3AKOHOMEPHOCTH 1
PUBHICCKHE HBACHNS,

HCITONILIOBATD [ PeLeitm yueOHbIX tajtay COBPEMCHHbLIC
BHOOPAMAIONIILIC TEXHONOTHA WIS HOHCKA, CIPYKTYPHPOBAILIS, HHTEPHPCTALLHN
HonpeicraBictits y4eOHoH 1 HAYYHO-H0IY PHoil nHopMaili, noayHeHioii u3
PUBIHUHBIN HCTOMHIKOB, KPHTHUCCKI @HLLSHPOBLTL OIYHACMVI0 HHPOPMATIHIO;

OOLACHNTH  IPHUIMILL  JIGHCTBUA  MAlUKIL,  HPHOOPOE W TeXIHMYCCKHX
YCTPOHCTR, pusinydath Yeaosus X 0e3014CHOro HCHOAL30BAHI B MOBCC UICBHOIN
AMIILL

HPHBOMMTL HPUMEPB! BKAAA POCCHITCKUX M 3apyOemHLIX YUEHBIX-(DH3HKOB B
PASBHITHE HAVKH, B OOLACHCHHE HPOHCCCOB OKPYIKGIONIEIO MDY, B PasBUTHE
TEXHHEH M TeX1OA0M I

HCHOAB3OBUTL TCOPCTHUCCKUE SHANHMS 110 (U3HKE B 1TOBCEIHEBHOI KH3HH
At obecnietenitst 6e301acnocTh npu o0paieiini ¢ npubopaMu ¥ TeXHHUCCKIMH
YEIPOICrBaMIL, (U131 COXPAHEHHS 3A0POBLS 1 CODIIOACHMS HOPM IKOIOIHICCKOIO
HOBCICH I B OKPYIKAIONLEH Ccpeite;

PUOOTATL B IPYIIC ¢ BBLITOAHCIHCM  PASLIMHBIX  COMAIBHBIX  PUJICH,
IRHHPOBATL - PadoTy  IPYHIbL,  PULHOHWIBIO  PUCHPEIEINTL  OUSBAHHOCTH |
TLRTINPOBATL JICATCALHOCTL B HECTAHMAPTHLIN CHTYULMAX, AACKBATHO ONEHHBATL
BIZRUL KGARJIOTO 13 YHQCTHHROB IPYIIILL B PCHICHHE PACCMaTPHBACMOH NpodIievibl.
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VULLHO-METOJAMYECKOE OBECHEYEHHE
OBPA3OBATEJABHOT'O HPOHECCA

OBSI3ATEILHDBIE YUYEBHBIE MATEPHAJIBL VIS YUEHITKA
v Misiia, 10 kaace/ Maxkuwes 151, Byxosues b.b., Cotexuii H.H. nox

pesakiiteit Hapdenrbesoil HAL AKIHORCPHOS 0011tecTBO «M31aTenbeTBO

«lIpocsemenner

METOANMYECKUE MATEPUAIBY LTSI VUHTESA
Kapik JLA. @ienca — 10.Yporn quesiicit- Pattos-HT, 2003,

Poivikennt ALLL Gusuka. 3anaunnk. 10-11 k.- M. Jlpoda, 2014

HUDOPOBBLIE OBPA3OBATEJALHLIE PECYPCBLI H PECYPCBHI CETH
HHTEPHET

budGanorexa — sed no npesvery «usnkay. — Pexnm goctyna:
hitp:/'www.proshkolu.ru

F a8 KOMACKIMS LD POBLIX 00PAB0BHT CALHBIX PeCYPLon. — Peutnm foeryna:

hitp://school- collection.edu.ru



