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|. IosicHuTeJbHAS 3aNIMCKA
®du3rka, Kak Hayka 0 HaubOoJjee OOIIMX 3aKOHAX MPUPOJIbI, BHOCUT CYIIECTBEHHBIM

BKJIaJl B CUCTEMYy 3HaHUU 00 oOkpyxaronmem Mupe. OHa pacKpbIBaeT poOJib HAYKH B
SKOHOMHMYECKOM U KYJIBTYpPHOM pPa3BUTHM OOIIECTBa, CIOCOOCTBYET (POPMUPOBAHUIO
COBPEMEHHOI'0 HAy4YHOIO MHUPOBO33pPEHUsS. SIBISAACH OCHOBOM HAay4yHO- TEXHHYECKOTO
nporpecca, (¢u3MKa IOKa3blBAET T'YMAHHUCTUYECKYIO CYIIHOCTh HAyYHBIX 3HaHUM,
MOJYEPKUBAET HUX HPABCTBEHHYIO LEHHOCTb, (OPMHUPYET TBOPUYECKUE CIIOCOOHOCTU
yyanuxcs. ['ymaHuTapHoe 3HauYeHHE (PU3MKM COCTOUT B TOM, YTO OHa BOOPYXKaeT
oOy4aromerocss Hay4yHbIM METOJOM II03HAHUS, MO3BOJIAIONIMM IOJy4YaTh OOBEKTUBHBIC
3HAHMS 00 OKPYKAIOILEM MHUPE.
JlanHast mporpamMma pa3paboTaHa Ha OCHOBE MPOrPaMM:

o «Duzukay (pazpadoruuku: Jleyxuna W.I'., l'etmanckuii A.A., Koznos C.A., negaroru
entpa «Ilouck» - CraBponoss, 2016r.);

o «Dusuka st Bcex»  (paspaborumk  ToppkoBa [I'.K., memaror
nonoiaHuTenbHoro oopazosanus ' bOY lkona Ne 1454 - Mockaa, 2016r.).
HanpaBieHHOCTH IPOrpaMMBlI

[Iporpamma «B rimyOunax ¢usukn» (nanee IIporpamMma) umMeeT eCTECTBEHHO- HAyYHYIO
HaIPABJICHHOCTH, B CBA3HU C 3TUM PAaCCMAaTPUBAIOTCS TPU aKTyaJIbHBIX aCIIEKTa U3yYEHHUS:

®  TEOPETHYECKHIl: COJepKaHUE€ TMPOrpaMMbl pPacCMaTpPHUBAETCS KaK CpPEICTBO
OBJIQJICHUSI KOHKPETHBIMU (PU3MUECKUMU 3HAHUSMU U YMEHHUSIMH, HEOOXOAUMBIMU IS
IPUMEHEHUS B IPAKTUYECKOMN JESITEIBHOCTH U IS U3YYEHHUS! CMEXHBIX TUCLIUILINH;

®  [PUKIAJHOW: COAEpPKAHHWE IPOrPaAMMBbI PACCMATPHUBAECTCS KaK CPEICTBO NO3HAHUSA
OKPYXAIOIEro MUpa, C MOMOLIBKD KOTOPOrO OCYHIECTBISETCS HAYyYHO- TEXHUYECKHU
IIPOrpecc U pa3BUTHE MHOTMX CMEKHBIX JUCUUIUINH;

e  00meoOpa3oBaTeIbHBIN: COAEPKAHUE MPOrpaMMBbl PAaCCMaTPUBAETCSA KaK CPEACTBO
pa3BUTHsI OCHOBHBIX I[O3HABaTEJIbHBIX MPOLECCOB, YMEHHS aHAJIU3UPOBAaTh, BBISABIATH
CYIIHOCTH M OTHOILIEHUS, pa3pabaTbIBaTh MJIaHbl ACUCTBUI U JeNaTh JJOTUYECKHE BHIBOJIBI,
ONMMpPAsCh HAa TAKHE JUCLUILIMHBI, KAK MaTeMaTrKa, pu3nKa, XuMus.

AKTYaJIbHOCTH NPOrPaMMBbI
AKTyanbHOCTh MPOrpaMMbl OOYCIIOBJIEHA TEM, YTO B HACTOSILIEE BpeMs B OOLIECTBE
MOBBIILIEH MHTEPEC K ECTECTBEHHbIM HaykKaM. MHOrue acneKThl
COBPEMEHHOM JKM3HM - HAayYHO-TEXHUYECKHMH  IPOrpecc, aBTOMATU3ALIMS

MIponu3BOACTBA, OCBOCHHNC KOCMHUYCCKOI'O IMMPOCTPAaHCTBA U T.A., HCMBICJIMMBI 0e3 YCIICXOB B
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obnactu pusuku. Ou3nKa - 3T0 OCHOBA TEXHUYECKUX HAyK. 3HAHUS MO (PU3HUKE SBISIOTCS
HavyaJabHOM 0a30M JJIsl U3YUYEHUs CTeIUATbHBIX TPO(PECCUOHANBHBIX JUCIUTLINH.

®dusnka SBIASETCS MOIIHBIM OPYAHEM Pa3BUTUS MHTEIUICKTYaJIbHBIX U TBOPUECKUX
crocoOHOCcTe oOywarmuxcsi, (GopMHpyeT Yy HUX TMPEJACTaBICHHE 00 OKpyXaroleM
MaTepuagbHOM MHpE, I[I0Ka3bIBA€T T'YMAHUCTHYECKYIO CYIIHOCTh HAy4HBIX 3HAHUH,
MOAYEPKUBAET WX HPABCTBEHHYIO I[€HHOCTb, 3HAKOMUT ¢ (DU3UYECKHUMHU OCHOBAMU
COBPEMEHHOTI'0 MPOU3BOICTBA U TEXHUKH.

IMeparornueckas uesecoodpasHocts IIporpaMmmsbl COCTOUT B TOM, 4TO B Ipolecce €€
peanuzaiuu, o0yJaronuecs OBlIaeBalOT TEOPETUUESCKUMHU 3HAHUSIMU OCHOBHBIX TIOHSITUH U
3aKOHOB (DM3UKH, YMEHHSIMHU peliaTh (U3UYECKHUE 3a7adydl Pa3HOTO YPOBHS CIIOKHOCTH,
HaBBIKAMU MIPOBEJCHUS (PU3UUYECKUX IKCIIEPUMEHTOB U aHAJIM3a UX Pe3yJbTaTOB.

HoBuszua Ilporpammel

[IporpamMmoii mpemycCMOTpEHBI HOBBICE METOJWKH TPENOJaBaHusi, B TOM YHCIE -
rubpugHoe oOydeHue; OOydYeHHE C WCIOIb30BAaHUEM KOMIBIOTEPHBIX TEXHOJIOTHUA,
HOBOBBEJICHMII B MareMaTHYeCKOW YacTh Kypca, yUMUTHIBAaIOIIMe TpeOOBaHMUS,
NpenbsBIsIeMble OTIEIbHBIMU paszienaMyd (U3UKM, OJMMIIMAJAMU IIKOJBHUKOB U
KOHKYpCaMH pa3IN4YHbIX YPOBHEM.

B IIporpamme npeaycMOTpeHO 3HAYUTENHHOE YBEIMUEHNE aKTUBHBIX (hOpM paboThI,
HAIPABJICHHBIX HE TOJBKO HA BOBJICUEHHE OOYYAIOIIMXCS B HAYYHO- HCCIIEIOBATEIHCKYIO
JESTENBHOCTh U OOEeCreYeHre MOHUMAHUS UMHU (PU3NYECKUX OCHOB OKPYKAIOIIETO MHpA,
HO Y Ha MpUOOpETEeHNE HABHIKOB U YMEHHUM CaMOCTOSITEIbHO UCKAaTh HOBYIO MH(GOPMAIIHIO
U pa3IMYHbIC MMYTH PelIeHUs (PU3NYECKUX 3a]1a4 pa3HOTO YPOBHSI CIIOKHOCTH.

HNannas [Iporpamma BCHONIb3yeT CUCTEMY B3aUMOCBSI3aHHBIX 3aHATHUM, BBICTPOSHHBIX
B JIOTMYECKON MOCJEI0BATEIbHOCTA U HAMPABICHHBIX HAa AKTUBHU3ALMIO MO3HABATEIbHOU
cheppl OOydYAIOIMIUXCS TOCPEACTBOM MPUMEHEHHS Pa3HOOOPA3HBIX MENaroruyecKux
TEXHOJIOTUH U (pOpM pabOThl, UHTETPUPYIOIINX PA3HBIE BUbI IS TEIHHOCTH.

[Ipu peanuzanuu [IporpaMmbl HUCHOJB3YETCS TEXHOJIOTUSI KPYMHOOJIOUYHOW MOJAYU
uH(pOpPMAITMN ¥ TIOTPY>KEHHUS B MPEIMET C MOCIEAYIONIeH caMOCTOATEIRHON TTPOpaboTKOM
OCHOBHBIX BOMPOCOB (PM3UKHU MYTEM BBIIIOTHEHUS KOHTPOJBbHBIX Pa0OT, TECTOB, OTBETOB HA
BOITPOCBL.

Lear mporpammbl: npuoOpeTeHue 3HAHUN MO (U3UKE C KMCIOJIb30BAHUEM PA3IUYHBIX
HMCTOYHUKOB HH(OpMAIMU M COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTUN, pPa3BUTHE

HHTCJUICKTYAJIbHBIX U TBOPUYCCKUX CIocoOHoCTEN o6yqa101u1/1xc;1, BOCIIMTAHUEC JTUYHOCTH,
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rOTOBOM K PEIICHUIO 3a/1a4, KOTOPhIE CTABUT HAYYHO-TEXHUUYECKUI IIpOorpecc.
3anauyu [Iporpammsi:
Oobyuyarwmmue:

- OBJIaJIcHUE MeToJaMH U (OPMHPOBAHHE YMEHUH pemaTh (QU3NYECKHE U
AKCTIEPUMEHTAIBHBIE 3a7]Ja4l, B TOM YKCJI€ U TOBBIIICHHOTO YPOBHS CI0KHOCTH Ha OCHOBE
[IyOOKHUX 3HAHUN MaTeMaTUKU U PU3HMUYECKUX 3aKOHOMEPHOCTEH;

- pacuiupeHue u yriyOJeHue MpeACTaBICHUM O BO3MOMXHOCTSAX (PU3UYECKOTO
MUPOBO33PEHUS MPU OMUCAHUU SIBICHUM U MPOIECCOB OKPYKAIOIIETO MUPA;

- dbopmMupoBaHue YMEHUW MpENCTaBIATh WHGOpPMALMIO B BHUAEC TaOJuII,
rpaMKoOB, CXEM, HUCIIOJIb3YysS IMPU 3TOM KOMIBIOTEPHBIC MPOTpaMMbl U CPEJICTBA CETH
WNHutepHer;

- dbopMupoBaHUEe HABBIKOB MyOJMYHOTO BBICTYTUICHHS.

Pa3zBuBarwumue:

- (opmupoBanre PU3NIECKOTO ¥ MAaTEMATUUYECKOTO MBIIJICHUS, HAITPABJIECHHOTO Ha
aHaJu3 W OMHUCAHUE TTPUPOIHBIX MPOIECCOB U SIBJICHU;

- pa3BUTHE CIOCOOHOCTEH CAMOCTOSITENBHO MPUOOpPETaTh U MPUMEHSATh 3HAHUA,
YMEHHS U HABBIKH;

- pasBuTHe criocoOHocTel A PeKTUBHON pabOTHI B YCIOBUSX OTpaHUYEHUN (BpeMms,
OTBOJMMOE Ha pEIICHHE 3aJa4y OJMMIIHNAJbI, PEeCypchl JTa0OpaTOPUU TPU BBHIMOJIHEHUU
AKCIIEPUMEHTA);

- pa3BuTHe YMEHHH 3(P(EKTHUBHOTO HCIOIB30BAaHUS (PU3UYECKUX 3aKOHOB B
y4eOHOMW U MMOBCETHEBHOM JIEATEIILHOCTH,

- (opmupoBaHHe  CIOCOOHOCTEW  BBIABUTaTh U JIOKAa3bIBaTh  THIOTE3BI
AKCIIEPUMEHTATBHBIM MTyTEM, pa3palaThiBaTh CTPATETHIO PEIICHUS 3a]1ay, MPOTHO3UPOBATH
pE3yNbTaThl CBOCH JEATEIHHOCTU, aHAIM3UPOBATh W HAXOIUTH PAlMOHAIBHBIE CHOCOOBI
peleHus 3aa4i MyTeM JeTaIN3allie, CO3JaHHON MaTeMaTHIeCKON U (DU3NISCKOW MOJICIIH;

- (opmupoBaHUE HaBbIKA PEPICKCUBHOMN EATETLHOCTH 32 CYET CUCTEMHOUN PabOTHI
[0 MOUCKY M YCTPAHEHHIO OIIMOOK B PEIICHUM 33Ja4, B TOM YHUCJIE MOBBIIIEHHOTO YPOBHS
CJIO’KHOCTH, a TAKXK€e 10 pacyeTy MOTPEITHOCTEN MOCTaBICHHOTO AKCIIEPUMEHTA.
BocnuraTenbHble:

- (opmupoBanue CIIOCOOHOCTM K CaMOaHalludy |
KPUTHUYECKOMYMBIILICHUIO;

- BOCIIMTAaHHC KadYCCTB JIMYHOCTH, O6€CH€‘II/IBaIOIHI/IX COIMaJIbHYIO MO6I/IJ'IBHOCTB,
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CIOCOOHOCTh MPUHUMATh CAMOCTOSATENIbHBIEC PEIICHNUS,

- (opMupoBaHHE Ka4eCTB MBIIUICHUSI, HEOOXOAUMBIX JJIsI aJlanTallid B COBPEMEHHOM
MH(OPMAIMOHHOM OOIIECTBE;

- BOCNHTaHUE YOEKICHHOCTH B BO3MOXKHOCTH T[IO3HAHUS 3aKOHOB TMPUPOJLI U
WCIIOIb30BaHUsl JOCTHXKEHUNW (PU3UKKM Ha OJaro pa3BUTHS YEJIOBEUYECKOW LMBUIU3AIUU;
HEOOXOIUMOCTH COTPYIHHMYECTBA B IMPOIECCE COBMECTHOIO BBIMOJHEHMS —3ajad,
YBXUTEILHOTO OTHOIICHUS K MHEHHUIO OIMOHEHTa TMpU OOCYXIEeHUU TpobiieM
€CTECTBEHHO-HAYYHOI'0 COJIEP’KAaHHsI; TOTOBHOCTH K MOpPAJbHO- JSTUYECKOW OIIEHKE
UCIIOJIb30BaHUSI  HAY4YHBIX JOCTHKEHUU, YYBCTBAa OTBETCTBEHHOCTH 3a  3alllUTYy
OKPYKAIOIIEN CPEIbI;

- pa3BUTHE HUHTEpPECA K HAYYHO-HCCIIEOBATENBCKON AEATEIbHOCTH.

OTan4uTe/IbHbIE 0CO0EHHOCTH TAHHOH MPOrpaMMbl

Peanmuzanusa Ilporpammel mpenmonaraeT MOATOTOBKY OOYYaKOIMMXCS K yY4acTHIO B
OJIUMMHAZaX U KOHKYpCax pa3IN4HbIX YPOBHEH.

Bonpias gacte BpeMeHHM OTBOIUTCS Ha PEIICHHE 3a7a4d, B TOM YHCJIC BBHICOKOTO U
MOBBIIIEHHOT O YPOBHSI CIOKHOCTH.

[Iporpammoil mpeaycMOTpEeHO MpoBeAeHHE TabOpaTOPHOrO0 MPAKTUKYMa MO BCEM
paznenam GU3HKY.

[Iporpamma BkitouaeT pazaen «Marematuka B (PU3WYECKHUX MPOIECCax» Kak
MHCTPYMEHTa [JIsl pelieHus] (U3MYECKUX M IKCIIEPUMEHTANBHBIX 3a/lady Ha Pa3IUYHBIX
JTanax u3ydeHus (PU3HKH.

Bo3pacTHasi kaTeropusi 00y4aromuxcs mo nporpamme ot 15 no18 ner.

[Iporpamma mnpegHazHayeHa JUisi OOYYAIOIIMUXCS, TPOSBISIONIUX TOBBIIICHHBIH
uHTEpEC K (U3HKE, TEMOHCTPUPYIONIMX TOBBIIICHHBIE aKaJIEMHYECKHE CIOCOOHOCTH B
00nacTH PU3UKU U MAaTEMaTHKH.

Cpok peaju3anuu mporpaMMEbI COCcTaBiseT 2 roja (72 gaca B roxn).
DopMbI U PEKUM 3aHATHI

®opmbl OpraHu3aluy  JEATeIbHOCTA  OOYyYaloIIMXCs:  WHIWBHAyaJIbHAas,
rpynmnosasi, GpoHTaNIbHA.

Ha 3anstusix npumensiercss nuddepeHlnpoBaHHbIN, WHIUBUAYAIbHBIA TMOAXOM K
KaxoMy oOyyaromemycs. HanmonnsieMocTs rpynmsl 10 15 yenoBexk.

3anstus npoBoasTcsa 1 pa3 B Henento mo 2 yaca (1 paza mo 45 MUHYT C nepepbIBOM

15 muHyT).



Metoabl 00yueHHst

[lo cnocoOy opranHuzanuu 3aHsITUN - CIIOBECHBIC, HarjisjaHble, mpaktudyeckue. [lo
YPOBHIO JIESITEIbHOCTU O0YyYAIOIIMUXCS - 00bSICHUTENIbHO-UILTIOCTPATUBHBIE,

PENPONYKTUBHBIE, YACTUYHO-TIOMCKOBBIE, NCCIIEIOBATEIbCKUE
Tunsl 3aHATH: KOMOWHHUpPOBAHHBIE, TEOPETHUECKHE, NPAKTUYECKUE, J1abopaTopHBIE,
pPENETULIMOHHBIEC, KOHTPOJIbHBIE.

1. Pe3yabraThl ocBoeHus IIporpamMmmel

OCHOBHBIM ~ pe3yibTaTOM  OOy4YeHHUs  SBJISE€TCA  JOCTHXKEHHE  BBICOKOM
KOMIIETEHTHOCTH OO0y4alomuxcss B o0sacti (U3MKU U MaTeMAaTUKH, HEOOXOIUMOW st
OpOJOJIKEHUST 00pa30BaHUs B TEXHUYECKHUX By3aX.

OO6pa3oBatenbHble pe3ybTaThl 00yueHus no [IporpamMme npuBeneHsl B pa3zerne

«ConepkaHue mporpaMmbD».

PyO6puka «3HaTh/mOHMMATHY» BKIIOYAaeT TpeOOBaHUS K Y4yeOHOMY MaTepualy,
KOTOPBIM yCBaWBaeTCsl M BOCIPOM3BOAUTCS oOydaromumucs. OOyuaromuecs IJOJKHBI
NOHUMATh CMBICII U3yYaeMbIX OHATUN, IPUHILIUIIOB U 3aKOHOMEPHOCTEM.

PyOpuka «YmeTb» BKIIOYaeT TpeOOBaHUS, OCHOBAHHBIE Ha 0oJiee CIOXKHBIX BHUIAX
JeSITEIbHOCTH, B TOM YHCJI€ TBOPUYECKOM: CO3/1aBaTh 00BEKTHI, ONEPUPOBATH UMH, OLICHUBATh
YHUCJIOBBIE MAapaMeTphbl MPOILECCOB, NMPUBOAUTh IMPUMEPHI MPAKTHUYECKOIO HCIOJIb30BAHUS
MOJIYYE€HHBIX 3HAHUH, OCYIIECTBIISITH CAMOCTOSITEILHBIN MOUCK Y4eOHON nH(OpMaIuu.

B pesynbrare peanusauuu IIporpamMmbl B 4acTu peanv3alvy pa3BUBAIOLIMX 3a/ady,

obOyyJaromuecs
OyayT yMeTb.
o aHAJIM3UPOBATH U OMKCHIBATH IPUPOJIHBIE MPOLECCHI U SIBJICHUS,
o CaMOCTOSITEIbHO TPUOOPETATh U MPUMEHSTh CIIEIMAIbHBIC 3HAHNUS;
o paboTaTh B YCIIOBUAX OTPAaHUYCHU (BpEeMs, pECypChI);
o BBIABUTaTh M JOKa3blBaTh THUIIOTE3bl  AKCIEPUMEHTAIBHBIM  MYTEM,

pa3pabaTeIBaTh CTpaTErdi0 pELICHWs 3ajad, MPOTHO3UPOBATH PE3YJIbTAaThl CBOCH
NeATeIbHOCTH, AHAIM3UPOBATh U HAXOJUTh PAIlMOHAJBHBIC CIOCOOBI PEIICHUS 3ajayu
MyTeM JeTaau3alliu, CO3JaHHOM MaTeMaTHUeCKON U (PU3MIECKON MOJETIH.
Cnoco0bl onpeesieHHs pe3yJIbTATHBHOCTH

[lemarornueckoe HaOMIOACHUE, NEAATOTHUECKUM aHAlW3 PE3yIbTaTOB pEIICHUS
3a7a4, Pe3yabTaThl Y4aCTHUs B KOHKYpPCaX pa3IndHbIX YPOBHEH.

Buabl KOHTPOJIsi: BXOIHOM, IPOMEKYTOUHBIN, UTOTOBBIN.
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®opmbl NoaABeeHUs UTOroB peajauzanuu IIporpamMmmel
B xone peanuzauuu [Iporpammel MpoBOAUTCA MPOMEKYTOUHAs aTTecTalus B popme
tecToB. [lo okOHUaHMK 00y4YEeHUS POBOJUTCS UTOrOBasi aTTECTALMs B BUAE KOHTPOJIbHOU

paboTHI.
2. COIEPXAHMUE ITPOI'PAMMBbI

Conep:xxanme yueOHOro (TeMaTH4eCcKoro) miaHa.

Beenenue

Beenenue B nporpammy. MHCTpYKTaX 1Mo TEXHUKE 0€30MaCHOCTH.

Pa3znen 1. MaremaTuka B pu3nuecKux npomeccax

YpoBeHb MNpeabABICHUS Marepuaia OOecreyrMBaeT YYalluMCs BO3MOXHOCTh CTPOUTH
MaTeMaTHYEeCKUe MOJICNIN (DU3NYECKUX MPOIECCOB, a TAKXKE MOJydaTh HEOOXOIUMbIC
3HAYCHUS U 3aBUCUMOCTH (PU3UYECKUX BEJIUUWH, TIOCPEICTBOM PEIICHUS Pa3THIHBIX
ypaBHEHU, HEPABEHCTB U aHAJIN3a I'PaPUKOB.

Oobyyarwmuecs OyayT 3HATD:

- OCHOBHBIE CBOKCTBA BEKTOPOB U JICUCTBUS HAJl HUMU;

- OCHOBHbIE THIBl (YHKIUOHAIBHBIX 3aBUCHUMOCTEH, rpadukoB (QYHKIHMN U CIOCOOOB
npeoOpa3oBaHus rpa)uKoOB;

- CcnocoObl HAXOXACHUS KOpHEW KBaJIpaTHOTO YpaBHEHUS, pEUICHUS KBaJIpaTHBIX
HEPABEHCTB, TeopeMy Buera;

- OCHOBHBIE METO/IbI PEIICHHUSI CUCTEM aJreOpanvdecKux ypaBHECHHI;

- OCHOBHBIE COOTHOIIEHUS B TPEYTOJIbHUKE U TPUTOHOMETPUIECKUE TOKACCTBA, (DOPMYITbI
NIPUBEICHUS ¥ 3HAYCHHS] TPUTOHOMETPUIECKUX (QDYHKITUH JJI PA3TUIHBIX YTIIOB.

Oo0yuaromuecs OyayT yMeThb:

- u300pakaTh BEKTOPHI HA YepTeKe, HAXOAUTh UX TEOMETPUUECKYIO CyMMY TpapuiecKu

N aHAJIMTHYCCKU,

npocuupoBaTh BCKTOP Ha 3aAaHHOC HAIIPABJICHUC, HAXOAWTL BCINMYMHY IIPOCKIHWHN

BEKTOpA;

OIIPCACIIATL YIroJ MCXKAY ABYM: IIPOU3BOJIbBHBIMU BCKTOPAMU,

peniaTh CUCTEMbI aNredpandyeckux ypaBHeHuU MeTosioM ['aycca 1 meToioM
Kpamepa;

-YUTaTh U CTPOUTH I'paPUKHU JUHEHHOMU, KBAIPATUYHOM, OOPATHO MPOMOPIUOHATBHON

3aBUCUMOCTEN, norapudmuyeckoit 151 MOKA3aTeNbHON byHKIMH,
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TPUTOHOMETPUUYECKUX (QYHKIIHH;

- HAXOJUTh BEpUIMHY Napalosiibl U €€ KOPHU, TOYKU IEpPEeceueHHs] C TIpapuKkom

JIMHEWMHOMN 3aBUCUMOCTHU;

-HaxXoaAuTb CTOPOHBI M YIJIbI B IPAMOYIOJIbHOM MW IIPOHU3BOJIBHOM TPCYTI'OJIbHUKC,

npumensis teopeMy Iludaropa u reopemy KOCUHYCOB.

DopMbl 3aHATHH, UCIIOIB3YyEMBIE IIPU U3YUYECHUH JAHHOI'O pa3jela:
- JIEeKUIHNOHHAS,
- MPAKTUKYM 10 PEIICHUIO 3a7aY;
- nabopaTtopHas pabora;
- UHJIUBHAyallbHas paboTa;
- Tpymnnosas paboTa;
-  HWHIUBUAYyaJbHas KOHCYJIbTAIINS;
- TpYNIoBasi KOHCYJIBTAIIUS;

- KOHTPOJIBHBIH TECT.
Tema 1.1. BekTopbl 1 JeHCTBUS HA/I HUMHU

Teopusi. Tlonarue BekTopa, n3zoOpaxeHue BekTopa. J(eWcTBHs HaJl BEKTOpaMH.
Jlnuna u npoekuus Bekropa. CKajasipHOe MPOU3BEIEHNE BEKTOPOB M €r0 CBOMCTBA. YTOII
MEXIy BEeKTOpaMH. lIpUMeHEeHHE CKalspHOTO IMPOU3BEJCHUS BEKTOPOB K PEHICHUIO

bu3uYecKuxX 3aaad.

[Ipaktuka. Pemienue 3aau Ha HaXOXKIEHUE CYMMBI, Pa3HOCTH, MPOU3BEICHUS
BEKTOpOB. HaxoxaeHue CKaIsIpHOrO MPOU3BEICHHUS BEKTOPOB U yria MEXIy

BCKTOpaMHM. Pemenue (1)H3HLICCKHX 3aga4, COACPKAINX BEKTOPHBIC BCIIMYNHEIL.

Tema 1.2. KBagpaTuunas gyHkuus

Teopusi. [lonstue dynkumm, cBoictBa QyHkiuu. Kpampatnunas ¢GyHKIusA, ee
cBoiictBa u rtpaduk. Iloctpoenmne rpaduka KBagpaTHUHON (YHKIUH TPU MOMOIIU
AJIEMEHTApHBIX TMpeoOpa3zoBanmii. [paduk KBaapaTHyHOW (PYHKIIMU C MOJYJIEM.
KBanpatnelii TpexwieH HW €ro KOpHH. Pa3nokeHne KBaJpaTHOrO TpEXWIeHa Ha
MHOXHTeNU. KBanpatHoe ypaBHeHue. @opmylia KOpPHEW KBaJIpaTHOTO YpaBHEHHS.
3aBUCUMOCTh KOpPHEW OT AucKkpuMuHaHTa. @opmyinbl Buera. Pacrionoxkenune kopHewn

KBaJpaTHoro TpexuwieHa. KBagpaTtHoe HepaBeHcTBO. ['paduueckuil MeToa pelieHus



KBaJpaTHOTO HEpaBeHCTBA. MeTo MHTEPBAJIOB.

[IpakTuka. VccienoBanue cBONUCTB kBaapatuuHoi pyHkiuu. [ToctpoeHue

rpaduKoB KBajipaTuuHOM (pyHKIMU. Pellienne KkBapaTHbIX ypaBHEHUN U HEPABEHCTB.
Tema 1.3. Pemienne cucrem ajaredpanyecKux ypaBHeHU

Teopusi. AnreGpandeckoe ypaBHeHue. OOiacTh ompeneraeHus ypaBHeHUs. Meton
I"aycca u Kpamepa. Llenble panmonanbHble ypaBHeHUS. JJpoOHO palioHaIbHbIE YpaBHEHUS.
Cucremsbl ypaBHeHUN. VppalilnoHanbHbIE YPAaBHEHHS U UX CUCTEMBL. Y PABHEHHUS C MOLYJIEM
U UX CUCTEMBI.

[Ipaktuka. Pemenne cucrem anreOpandeckux ypaBHEHUN pa3iIMYHbIMUA METOIAMH.
Tema 1.4. Tpuronomerpus

Teopusi. TpuroHomerpuueckue (QpyHKIUU 4HCIOBOro aprymenta I[IpeoOpazoBanus
TPUTOHOMETPUYECKUX  BbIpakeHui.  CBOMCTBA  TPUTOHOMETPUYECKHX  (DYHKIUNA:
NEPUOIUYHOCTD, YETHOCTh, HEYETHOCTD, HETIPEPHIBHOCTD.
[IpakTuka. Pemenne 3a1a4 Ha CBONCTBA TPUTOHOMETPUUYECKUX () YHKIIHA.
Pasznen 2. Mexanuka

YpoBeHb MpenbsABICHUS MaTepuaia OOecledMBaeT ydyalluMcsi YMEHHE pemiaTh
3a/1a4d BBICOKOTO W TOBBIIIEHHOT'O YPOBHS CJIOKHOCTH U 3KCIIEPUMEHTAIBHO MPOBEPATH
OCHOBHBIE 3aKOHOMEPHOCTH MEXAHUKH.
Oobyyarwmuecs OyayT 3HATD:

- OCHOBHBIE  TIOHSTUS  MEXaHMKHA: MaTepHalbHas  TOYKA, OTHOCHTEIbHOCTh
MEXaHUYECKOTO JBUKEHHS, IyTh, IMEPEMELICHUE, MIHOBEHHasi CKOPOCTb, YCKOPEHUE,
Macca, HHEPTHOCTb, CHJIAa (CHJIa TSXKECTH, CWJIa YIOPYroCTH, CHUJla TpEHUs), BeC,
HEBECOMOCTh, UMITYJIbC, MHEPIHATbHASI M HEMHEPIIUAbHAS CHCTEMa OTCUYETa, padoTa CUJIBI,
MOTEHIIMAIbHAS U KUHETUYECKas SHEPTrUs, aMILUIMTY/1a, IIEPUOJI, YaCTOTA, UHEPLIHS, MOMEHT
VHEPLIUY;

- OCHOBHBIE 3aKOHBI MEXAHUKU: 3aKOHbI HbIOTOHA, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOH
I'yka, 3akoH KymoHa-AMOHTOHA, 3aKOH COXpPaHEHHUS WMITYJIbCA, 3aKOH COXPaHECHUS
MOMEHTA UMITYJIbCA, 3aKOH COXPAaHEHUs U PEBPALLCHUS SHEPTUH;

- OCHOBHBI€ MPH_HUWNBl MEXAHWUKHU: MPU_HLUII OTHOCUTEIBbHOCTH [ anmumnes, mpuHLMIT
HE3aBUCHUMOCTH JBH>KEHUW, MPUHIIAI COOTBETCTBUS,

- BO3MOXKHOCTH IPHUMEHEHHS MEXAHUKHU: JIBUKEHHE HCKYCCTBEHHBIX CITYTHHUKOB ITOJ

HeﬁCTBHCM CHJIBI TAXKCCTH, OaJNTMCTHYECKOE ABHKCHHUC, PCAKTHBHOC JBMIKCHHUC,
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ycTpoiicTBO pakeTsl, KIIJ] Mamua 1 MexaHu3MoB, IOAbEMHAs CUJIa KpbLla CaMOJIeTa;

- OCHOBHBIE M3MEpPUTENIbHbIE TMPUOOPHI U METOJbl BBIUUCICHUSI MOTPEHTHOCTEN
U3MEpPEHUH B MEXaHUKE;

- METOJbI PEIICHUs OJIMMINAAHBIX 3a/1a4 110 MEXaHUKE.

Oobyyarwmuecs OyayT yMeTh:

- TpPaBUJIBHO OMHUCHIBATh U OOBACHATH OCHOBHBIE MEXaHUUYECKHE SBJICHUS U MPOIIECCHI,
JlaBaTh TOYHBIE OMPEICICHNUsS] OCHOBHBIX MOHITUN MEXaHUKH,

- u3o0paxaTh Ha 4YepTeKe MPHU PEIICHUM 3aJad HANpaBJICHUS BEKTOPOB CKOPOCTH,
YCKOPEHMSI, CUJIbl, UMITYJIbCA TEJIa;

- pemaTh 3ajJa4d Ha OMpPEACICHHE CKOPOCTH, YCKOPEHUS, MYTU U TEPEMEIICHUS TPHU
Pa3IUYHBIX BUJIaX JIBHXKEHUS, CKOPOCTU M YCKOPEHUSI TIPU JBIXKCHUU TeJia IO OKPYKHOCTH
C TOCTOSTHHOW IO MOJIYJIFO CKOPOCTBIO, MAacChl, CHJIbI, WUMITYJIbCa, PAOOTHI, MOIIHOCTH,
snepruu, KI1JI, yckopeHnus cB0O0IHOTO MaIeHHs 10 TIEPUOTy KOJeOaHu MasTHUKA | JIp.;

- paccUuThIBaTh TOPMO3HOW MyTh, CHUJIbI, JCUCTBYIOIIME HA TEJNO, IABMIKYIICECS C
YCKOPEHHUEM, OTIPEAENIATh CKOPOCTh PAKETHI, UCIIOIb30BaTh KJIIACCUYECKUN 3aKOH CIIOKECHUS
CKOpOCTEH, a Takke 3aKOHbl HbIOTOHA, BCEMHPHOIO TATOTEHHS, COXPAHEHUS HMITYJIbCA,
MOMEHTa UMIYJIbCa, SHEPTUU U 1P.;

- YWTaTh U CTPOUTH I'padUKH, BBIPAKAIOUIUE 3aBUCUMOCTh KHHEMATHYECKUX BETUYHH OT
BPEMEHU TPU PABHOMEPHOM, PABHOYCKOPEHHOM U KOJEOATENbHOM JBUIKEHUSX, CHIIBI
yIPYTroCcTy IpH aedopmaiuu u ap.;

- U3MEpATh M BBIUUCIATH (U3UUECKUE BEJIMYMHBI: BpEMSs, PACCTOSHUE, CKOpPOCTH,
YCKOpPEHHUE, MaccCy, CHUIY, )KECTKOCTh, KOA((PHUIIUSHT TPEHUS, UMITYJIbC, paOOTY, MOIITHOCTD,
KIIJI mexaHu3MoB, epro1 KojieOaHW MasiTHUKA, YCKOPEHUE CBOOOTHOTO TaCHNS,

- JenaTh BBIBOJABI 00 HM3MEHEHHWH (U3MYECKUX TMapaMeTpoB U Xoaa (pu3udeckoro
mpoliecca U3 aHanusa rpaduKoB, ypaBHEHUH 1 HEPABEHCTB;

- TOJNb30BaThCcsl  (PU3MYECKUMHU  OPUOOpaMH:  MHUKPOMETPOM,  CEKYHIOMEPOM,
U3MEPUTEIHHBIM ITWINHAPOM, BECaMH, TPUOOMETPOM, TMOJBMKHBIM M HEMOJBH)KHBIM
OJIOKOM | JIp.;

- pemiaTh 3aJlaud BBICOKOTO M TMOBBIIIEHHOIO YPOBHSI CIIOKHOCTH MO MEXaHUKE U
OJIMMMHUAIHBIC 33]]a4H.
®opMbl 3aHATHI, UCTIOIB3yEMbIC IPU U3YUCHUU JAHHOTO pa3jena:

- JIeKIIMOHHAS;

- UMHAMBHUAYaJbHas padoTa;
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- Tpynnosas pa0oTa;

- UHAUBHAYAIbHAsA KOHCYJbTAIIUS,
- TpYyNIIOBasi KOHCYJIbTALIHS;

- UTOTrOBBIM TECT.

Tema 2.1. Kunemarnka

Teopus. [IpssMonuHeitHOE paBHOMEPHOE M PaBHOYCKOPEHHOE JBHkeHHE. [IpuHIun
oTHOCUTENbHOCTU ['anmiies. OTHOCUTENbHOE ABWXKEHHUE. Teopema CIOXKEHUST CKOPOCTEM.
JIBi>keHHne Tena, OpOLIEHHOTO TMOJ YrioM K Topu3oHTy. KpuBonmHelHOE IBUKEHUE.
JIBr>KEHHE MaTepUAIbHOM TOYKHM IO OKPY>KHOCTH C MOCTOSIHHOM CKOPOCThIO. OCHOBHBIE
XapaKTEPUCTUKU BpalIaTEIbHOIO JBIKEHUS (IEHTPOCTPEMUTEIHLHOE YCKOPEHHUE, MEPHO/I,
yacToTa, YyrioBoe mnepemenieHue). KomebaTenpbHoe MBMKEHHUE MATEPUATIBHOW TOYKHU.
Kunematuueckue xapakTepUCTUKU KOJEOATEILHOTO JIBIKCHUS, TPAaQUKH U3MEHEHUS dTHUX
nmapaMeTpoB C TEYCHHEM BpEeMEHH. AHAJOTUM BpaIIAaTeIbHOTO H  KO0JIEOATEIBHOTO
JIBHDKCHU.

[Ipaktuka. PemieHue 3agay Ha BBIYMCICHHE KUHEMATHYECKHUX MapaMETpOB MPHU
PaBHOMEPHOM U PaBHOYCKOPEHHOM JBUKEHUH, a TAKKE NPH JBMKECHUU MaTepHAIbHOU
TOYKH IO OKPY>KHOCTH U KosieOaTeIbHOM JIBIKeHNU. HaxoxkneHue cpeHeil CKopocTy npu
HEPaBHOMEPHOM JBH)KCHUHU. BBIYMCIEHWE MIHOBEHHBIX 3HAYEHUM KHUHEMATUYECKUX
napamMeTpoB  KosiebarenpHOro nBwkeHus. [locTtpoenune rTpaduKoB  3aBUCHUMOCTEH
KMHEMAaTUYECKHUX MapaMeTPOB OT BPEMEHU M aHANIU3 3TUX TPa(QUKOB ISl Pa3IUYHBIX BHUIOB
JIBUKEHHSI MaTepUajJbHOM TOUYKU. BhIUMCIIEHME CKOPOCTH, AANbHOCTH, BBICOTHI MOABEMA U
BpPEMEHHU TI0JIeTa Tella, OPOIIEHHOTO MO YIIOM K TOPH3O0HTY.

Tema 2.2. luHaMHuKA

Teopust. OCHOBHbIE MOHSTHS TUHAMUKH MaTe€pUaIbHOM TOYKH (IJIOTHOCTh, Macca,
cuna). lHepimanbHble 1 HEMHEPLMAIbHBIE CUCTEMbI OTcYeTa. 3akoHbl HptoToHa. [Ipsimas u
oOpaTHas 3ajaud MeXaHWKU. Bunbl cun (ympyroctu, TpeHUSs, COMPOTUBICHHUS). 3aKOH
Bcemupnoro tarotenus. 3akonsl Kemnepa. Kocmuueckue ckopocTtu. J[BuxkeHue Tena 1o
HaKJIOHHOW miiockocTu. Tpenue, 3akoH Kynona- AMoHTOHA. Ynpyrocts u aedopmanuu,
3akoH ['yka. JluHamuka BpamjaTeabHOro JBHXKEHHsS. OCHOBHOM 3aKOH BpallaTeIbHOTO
nBKeHus. MoMeHT uHepiuu. OCHOBHBIE MOHSATHSA CTATUKU (MOMEHT CHJIBI, IJIEYO CHUIIBI,
TOYKa OIOpPBI, IEHTP BpaileHusi). Buasl paBHOBecuil Tena (ycTOWYMBOE, HEYCTOMYMBOE,
Oe3paznnuHoe). YCIOBUE paBHOBECHs Tella, LEHTp Macc. JlaBieHuwe (TBepable Tena,

AKUJKOCTU U ra3bl). 3akoH [lackans u 3akoH Apxumena. ¥YcinoBue miaBaHus ten. {lunamuka
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KOJIe0aTeIbHOTO IBUXKEHUSI MaTepUaIbHON TOUKHU.

[Ipaktuka. HaxoxJeHne IUIOTHOCTH Tela M CpPeAHEH IUIOTHOCTU CMecu (CILIaBa).
Pemiennie 3aau Ha pacyeT paziMuHO poja cui. PemieHue mpsimoil u oOpaTHOW 3amauu
MEXaHUKH JIJI1 MOCTYMATENbHOIO U BpAIIATEIbHOrO ABWXKEHUA. OmnpeneneHue yCKOpEeHUs
Tejaa NpU JBUXKEHUU TOJ JeHCTBUEM HeCKoJabkuxX cuil. [loctpoenue u ananus rpadukos
3aBUCUMOCTEW CHWJIbI TPEHUS, CHJIBl TSKECTH M CHJIbl YNPYTOCTH OT CYIIECTBEHHBIX
MapaMeTpoB MEXAHUYECKON cucTeMbl. OnpeneaeHne MOMEHTOB MHEPLUHMHU TEN Ppa3iIndHOU
dbopmbl. Belunciienre mnapaMeTpoB MEXaHMYECKON CHUCTEMbl B YCJIOBHUM PaBHOBECHS.
Pemienue 3a1a4 ruIpOCTaTUKU U ONPEICIICHUE YCIOBUM MIIaBaHUS TEJL.

Tema 2.3. 3aK0HBI COXpaHeHH S

Teopus. HMmnynsc Tena. 3aKOH COXPAaHEHUS HMIIYJbca. 3aMKHyTas CHCTEMa.
PeaktuBHOE gBUXKEHHE. YCTpPOMCTBO pakeThl. YpaBHeHue Memmepckoro. @opmyna
[HuonkoBckoro. Mexanudeckass pabora. MomHocTh. [loTeHIManbHas U KUHETHYECKas
sHeprusg. KoHcepBaTMBHBIE M JAWCCUNATUBHBIE Ccuibl. KuHeTHMYeckass  dSHeEprus
BpaIllalOIIErocs Tena. 3aKOH COXpPaHEHUsI DHEPTur B MexaHuke. [IpocThie MEXaHU3MBI U UX
KII. IIpeBpamienus sueprun. MOMEHT UMMyJibca. 3aKOH COXPAHEHUSI MOMEHTA UMITYJIbCa.
Kunernueckas s3HEprus Bpalarouerocsi TBEpA0ro Tena.

[IpakTtuka. OnpeneneHue UMITyJibca Tela U 3aMKHYTOM cUcTeMbl Tell. [IpumeHeHue
3aKOHA COXPAaHEHUS MMIYJbCA W BBIYUCICHUE KUHEMATHYECKUX XapaKTePUCTHUK ISt
peanbHbIX CUCTEM U IPOLIECCOB (B3pBIB, yAap, CTOJKHOBEHHUE). PelleHne 3a1a4 Ha 3aKOH
COXpaHEHUs MTOJTHOW MEXaHUYECKOU SHEpruu. BeruuciieHre NOTEeHIUAIILHOW SHEPTUU TEJIA B
0JIE TSKECTH M ynpyro aehopMupoBaHHON NpyKUHBI. Pacuer pabotel, MontHoCcTH 1 KI1J]
pPa3IMYHBIX MEXaHU3MOB. BBIYMCIEHME TMapaMeTpoOB BpALATEIBHOIO JBHXKEHHS C
MPUMEHEHUEM 3aKOHA COXPAaHECHHsI HMIylbca. Pemenne KOMOWHUPOBAHHBIX 3a7ad Ha
IIPUMEHEHHE 3aKOHOB COXPAaHEHUS B MEXAHUKE.

Pazgea 3. Mouiekyasipas pusuka

YpoBeHb TpeabsABICHUS MaTepuaia OOeCleunBaeT yYalluMCsl pemaTh 3a1adu
MOBBIIICHHOTO  YPOBHS  CJIOXXHOCTH M JKCHEPUMEHTAJIBHO IPOBEPATH OCHOBHBIC
3aKOHOMEPHOCTH MOJICKYJISIPHOU (PUBHKHU.

OoOyuarommuecst OyayT 3HATD:
OCHOBHBIE MOHATHS MOJIEKYJIIPHOU (DU3UKU: TEIIOBOE ABUKEHHE YACTHIL, MacChl U
pa3Mmepbl MOJIEKYJ; HUJIealIbHbIA Ta3; W30TEPMUUYECKUN, W30XOPHBIM, H300apHBIA WU

aauabaTHBIN MPOIECChl; OPOYHOBCKOE JIBUKEHHUE; MOJISIPHAS TEIUIOEMKOCTh; TeMIepaTypa
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(Mepa cpeHel KMHETUYECKOW SHEPrHuU MOJEKYJ); HeOOpaTUMOCTh TEIUIOBBIX MPOIIECCOB;
KOJINYECTBO, TEIUIOTA, BHYTPCHHSI JHEPIrus; HACHIIICHHBIE W HEHACHIIICHHBIC IAPHI;
BJIQ)KHOCTh BO3AYyXa; AHU30TPONHUS MOHOKPUCTAIIOB, KPUCTAJUIMUECKUE U aMOp(HBIE TENa;
yOpyrue U miactTuueckue aedopmanm;

OCHOBHBIE 3aKOHBI MOJEKYJISIPHOU (DPU3UKH: OCHOBHOE YpaBHEHHE MOJEKYISPHO-
KMHETUYECKOW TeopuH, ypaBHeHUEe MenaeneeBa-Knamneiipona, cBA3b MEXIy NapaMeTpaMu
COCTOSIHMSL Ta3a B M30IIPOLIECCax, MEPBOE M BTOPOE HA4yalo TEPMOJAUHAMUKH, YpaBHEHHE
Maitepa, ypasHenue Ilyaccona;

CyTh OCHOBOIIOJIATAIOIINX OMBITOB MOJEKYJsipHON (usuku: omnbiToB IllTepHa,
Ileppena, Jlamepra, Ixoynsa, MenneneeBa u Knaneiipona, lapns, boiing u Mapuorra,
I'eii-JTroccaka, Kapno u ap;

BO3MOKHOCTH MPUMEHEHUSI MOJICKYJISIPHON (DU3UKHU: UCIIOJIH30BAHUE KPUCTAJIIIOB U
JIpPYyrux MaTepuaioB B TEXHHUKE, TEIUIOBbIC IBUTATEIN U UX MPUMEHEHHUE HA TPAHCIOPTE, B
DHEPIreTUKE M CEJIbCKOM XO3SMCTBE, METOAbl MPO(MIAKTUKH U OOpHOBI ¢ 3arps3HEHUEM
OKPY’KAIOWIEH CPEBI;

OCHOBHBIE U3MEPUTEIbHBIE PUOOPHI MOJEKYIISIPHOU (PU3UKH.

Oobyuarwmuecs OyayT yMeThb.:

NPAaBWIBHO OIUCHIBATH M OOBSICHATH OCHOBHBIE SIBICHUS M IPOILIECCHI
MOJIEKYJSIpHOW  (PU3WMKHM, JaBaTh  TOYHBIE  OMNpPEACNICHHUS  OCHOBHBIX  TOHSTUH
TEPMOJANHAMUKH;

U300pakaTh Ha YEPTE)KE 3aBHCUMOCTH OCHOBHBIX TEPMOIUHAMUYECKUX
napaMeTpoB B M30MPOLIECCAX;

pemarb 3aJadyd HAa pacueT KOJMYECTBA BEIIECTBA, MOJISIPHOM MaccChl C
WCMOJIb30BAHUEM OCHOBHOT'O YPaBHEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOpUU Ta30B,
ypaBHeHUus MenaeneeBa-KnanelpoHna, cpelHE KHHETUYECKOM JHEPIUU XAaO0THYECKOTO
JNBW)KEHUS MOJIEKYJI M TEMIIEPATYpbl, MOBEPXHOCTHOTO HATSKEHUS KUIAKOCTH W
[apaMeTPOB YIPYTUX CBOMCTB MATEPHUAJIOB;

paccuuthiBaTh KIIJ| TemoBsiX aBuratesneid, paboTy rasza, BHYTPEHHIOIO
SHEPIUI0 U KOJMYECTBO TEIUIOTHI B HM30Mpoleccax M aauabaTHOM MPOIECcce Ha OCHOBE
MEPBOr0 Hayajia TEPMOIMHAMHUKH;

YyuTaTh M AHAIMU3UPOBATh TPAPUKH, BBIPAKAIOIIME CBSI3b  MEXIY
TEPMOJAMHAMHUYECKUMU MapaMeTpaMud U BBIYUCIATH pabOTy C NOMOIbI0 rpaduka

3aBUCHMMOCTH JaBJICHHUA OT O6L€Ma;
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OMPENENATh HKCIEPUMEHTAIBLHO MapaMeTPhbl COCTOSIHUS Ta3a (TeMmeparypy,
o0beM U JaBJCHHE), MOAYJb YOPYrOCTH MaTepuana, KodPOUIMEHT MOBEPXHOCTHOTO
HaATSDKCHUS KUJIKOCTEH

MOJIb30BaThCSl (DU3UYECKUMU TPUOOpAMU: TCUXPOMETPOM, TUTPOMETPOM,
TEPMOMETPOM, MEH3YPKOU, MAHOMETPOM;

pemarbs 3aJadyd  BBICOKOTO UM IIOBBIIIEHHOTO YPOBHS CJIO)KHOCTH IIO
MOJIEKYISIpHOUN (PM3UKE U OJTUMITUAIHBIC 3a]aUH.

DopMbl 3aHATHI, UCITOJIb3YEMBIE NIPU U3YYEHUU JAHHOTO pas3jena:

JICKITMOHHAS;
- MHJIMBHIYyalbHas paboTa;

- rpymnmoBas padorta;

- UHAWBHUIyaJIbHAs KOHCYJIbTAIHS;

- rpymnmnoBasi KOHCYJIbTallysd,

KOHTpOJIbHas paboTa;
Tema 3.1. MosieKky/JIsIpHO-KNHEeTHYECKAsI TeOPHsl

Teopust. OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U UX ONBITHBIE
obocHoBanus. uddysus u 6poyHoBckoe ABMxKEeHUE. B3auMoaeiicTBue aToMOB ¥ MOJIEKYJT
BemectBa. Macca u pasmepsl Mosekyn. IlocrosHHas Asoraapo. J(MHamuyeckue W
CTaTHCTHYECKHE 3aKOHOMEpPHOCTU. BeposTHOCTH cOOBITHS. MHKpPO- M MaKpOOIHCaHUE
¢usnueckux cuctem. Cpennue 3HadeHUs (U3MUECKHX BEIMYMH. PacmpeneneHue Kak
crioco0® 3amaHus COCTOSIHUSI cUcTeMbl. Pacrmipenenenue MakcBemia u bonsiiMana. OmbIT
repua, Ileppena, Jlamepra. WneanpHblii ra3. OCHOBHOE YypaBHEHUE MOJIEKYJISAPHO-
KMHETUYECKOW TEOpUHU HUJealbHOro raza. TemmepaTypa u ee uaMepeHue. AOCOIIOTHBIM
HyJIb TEMIIEPATYpbl. YPABHEHUE COCTOSHUS HICAIBHOTO ra3a KakK CJIEJACTBHE OCHOBHOI'O
YPaBHEHUs MOJICKYJSIPHO-KMHETUYECKOW TEOPUHU Ta30B M €ro 4YacTHbIE CIydau I
MOCTOSIHHOW TEMIIepaTyphl, MOCTOSHHOTO O0OBbEMa W TIOCTOSHHOTO JaBJeHUsS. PeanbHbIe
ra3pl. YpaBHenue Ban-mep-Baanbca. Cpennsisi anmHa ¢cBoOOmHOTO TpoOera. ArperaTHbie
cocTostHusL U (ha3oBble Tepexonbl. HachlllleHHbIe M HEHACHIIEHHbIE Mapbl. 3aBUCUMOCTh
JABJICHUS W TUIOTHOCTH HACBIIIEHHOTO Mapa OT TEMIIEPATYPbl. 3aBUCUMOCTh TEMIIEPATYPHI
KUIICHHS KUAKOCTH OT JnasieHus. Kpuruueckas temmeparypa. Pas3oBble NEpexXonpl U
quarpaMma COCTOSIHHSI BellecTBa. lIpomecchl KOHAEHCAMKM W UCIAPEHUS B MPUPOAE H
TexHuke. Bnaxuocts Bo3ayxa. Touka pocel. Ilcuxpomerp. I'mrpomerp. CBoiicTBa

noBepxHocTy kuakocre. [loBepxHocTHass sHeprus. [loBEpXHOCTHOE HATSKEHHE.
15



CwmauuBanue. Kanwmisipaeie sBiaeHust. CTpoeHUE KPUCTAILIOB. AHU30TPONUS KPUCTAJUIOB.
[Honumopdpusmbl. MOHOKpHUCTAIIBI U MOMMKPUCTAIIBL. [IpocTpaHCTBEHHast pelieTKa.
OnemeHnTapHas sueiika. Cummetpusa kpuctaiuioB. [ledextsl B kpuctamiax. OOpazoBaHue
KPUCTAJIJIOB B MMPUPOJIE U MOJIyYeHUE UX B TeXHUKE. CIOCOOBI yIIpaBIeHUs] MEXaHUYECKUMU
cBoMcTBaMU TBepAbIX Tell. lloHsaTHEe O KUAKUX KpucTawiax. AMopdHbIE Tena.
Hedbopmanuu. Hanpsbkenne. MexaHuyeckue CBOMCTBAa TBEpPABIX TeN: YHOPYTOCTb,
IIPOYHOCTH, INIACTUYHOCTD, XPYNKOCTh. Jlnarpamma pactsxeHnns. Co3TaHuEe MaTepUaoB C
HEOOXOUMBIMU TEXHUUECKUMHU CBOMCTBAMH.

[IpakTrka. PacueT MUKpOCKOMMYECKUX U MAKPOCKOIIMYECKUX MAPAMETPOB peaTbHbIX
CUCTEM (CKOPOCTh MOJIEKYJ, TeMIeparypa, JAaBJIeHHE, KOJMYECTBO BEILECTBA, YHUCIO
Mmoiiekyn). Pemenue 3anau Ha ypaBHeHue MeHnjeneeBa- KnanelipoHa U ra3oBble 3aKOHBI.
[TocTpoenue rpadukoB MU30MPOIECCOB U UX aHAINU3. BhiuncieHne mapaMeTpoB KUJIKOCTEN
u TBepabix Ten (Momyns FOHra, ynnuHeHust neOpMUpPOBAHHOTO Tena, KoddduimueHTa
MOBEPXHOCTHOTO HATSKCHMS, BIIAJKHOCTH BO3JAyXa W Jp.). PellleHne KauyecTBEHHBIX WU
pacyeTHBIX 3aJlad Ha KalmWULIPHBIC SIBICHUS W (Ha30BbIe MEPEXOibl, aHAIN3 (Ha30BBIX
IUarpaMm.

Tema 3.2. TepmoaunamMuka

Teopusi. TepMoguHaMUYeCKUd MOAXO K U3YUCHHIO (PU3HUUYECKUX MPOIIECCOB.
TepMoaMHaMUUeCKUE TapameTpbl COCTOSAHUA Tenla. BHyTpeHHsa sHeprus tena. llepBoe
HAYaJl0 TEPMOJIWHAMUKH. TepMOJAMHAMHYECKOE OMHUcaHue (Pa30BbIX IMEPEXOJ0B, AHAIHU3
(a30BBIX MpEBpaICHUH C IHEPreTHUECKON TOUKHW 3peHms. Pabora maeanpHOTrO raza mpu
u3MeHeHnn oObema. l[lpuMeHeHne mepBOro Hadajga TEPMOJUHAMUKH K Pa3IUYHBIM
TEIJIOBBIM TMPOLECCaM, COBEPIIAEMBIX HaJ HUICAIbHBIM Tra3oM. AnnabaTHBIA Mpolecc.
TemmoeMkoCcTH Ta30B MPH MOCTOSHHOM JIAaBJIICHUHM M MOCTOSTHHOM oOBbeMe. TermmoeMKoCTh
TBEpABIX Teil. TeruioBple MamuvHbl. [IpUHOUMIT TEUCTBHUS TEIUIOBBIX ABUrareseil. L[{ukmn
Kapuo. KIIJ[ tenmoBoro nBuraresnss U MyTH €ro MOBbIIMIEHHS. J[BUraTeiab BHYTPEHHETO
CrOpaHMUSL.

[TapoBas u razoBasi TypOuHbl. PeakTuBHBIE ABUTATENN. XO0JIOAUIbHbBIE MAIIUHbI. Posb
TEIUIOBBIX MAallMH B Pa3BUTHM TEIUIODHEPTETUKMA W TPAHCIOPTA. TEIUIOBbIE MAIIUHBI U
oxpana mpuponabl. OOpatumbie M HeoOpaTumbie Mporecchl. HeoOpaTHMOCTh TEIIOBBIX
npoueccoB. BTopoli 3aK0OH TEPMOJWHAMUKYU U €70 CTATUCTUYECKUU CMBICI.

[IpakTuka. Pacuer TepMOIMHAMHAYECKHUX TAPAMETPOB PEATBHBIX CUCTEM B PA3JIMYHBIX

cocTostHUsIX. TepMoauHamMuueckuil aHanu3 (a3oBBIX NPEBpalleHUNA. DHEPreTUYecKue
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COOTHOUIEHUS MpHU UCHapeHUuU (KOHJEHCAIUM), TJIaBICHUU (KpUCTAJLTM3AlMKM) BEIIECTBA.
[Ipumenenue nepBOro Hayajga TEPMOJUHAMHUKHA K OIMUCAHUIO MPOIECCOB HAJ HACaTbHBIM
ra3oM, pacueT mapaMeTpoB ras3a B 3Tux npoueccax. Boruncnenue KI1/] TennoBeix mamus (B
TOM YHUCJIE U UACATBHBIX), pA0OTAIONIMX 0 Pa3IMYHBIM IUKIaM. KauecTBeHHBIC 3a/1aun Ha
BO3MOKHOCTh- HEBO3MOXHOCTh CO3JIJaHUSI «BEUHOTrO JBUTarens». Pacuer addexTuBHOCTH
pabOTHI XOJOAMIBHBIX YCTAHOBOK.

Paznen 4. JiaekTpoguHaMHuKa

YpoBeHb NpeabsSBICHHUS MaTepraia 00ecleurnBaeT yJaluuMcsi BO3MOXKHOCTh pellaTh
3a/1a4d TIOBBIIIEHHOTO YPOBHS CJIOKHOCTU M SKCIEPUMEHTAJILHO TPOBEPSITH OCHOBHBIC
3aKOHOMEPHOCTH JJICKTPUYECTBA M MarHeTu3Ma, a TakkKe KojeOaTeNbHBIX U BOJIHOBBIX
POLIECCOB.

Oobyyarwmuecs OyayT 3HATD:

- OCHOBHBIC TOHSATHS JJICKTPUYECTBA W MarHeTU3Ma: JJICKTPUUYCCKUM 3apsij,
ANEKTPUUYECKOEC U MATHUTHOE TIOJIs, HAIIPSKEHHOCTh, Pa3HOCTh MOTEHIIMAIOB, HANPSIKCHHE,
AIEKTPOEMKOCTb, TUIJICKTpUUECKasi TPOHUIIAEMOCTb, CTOpOoHHHE cwiibl U DJ1C, MarHuTHas
WUHAYKIMS, MAarHUTHBINA TMOTOK, MarHUTHAsl MPOHUIIAEMOCTb, HANPSKEHHOCTh MArHUTHOTO
OJIA.

Oobyuarwmuecs Oya1yT yMeTh:

- NPAaBWIBHO OIUCHIBATh M OOBSICHATH OCHOBHBIC SIBICHUS U TPOIECCHI

ANEKTPOAMHAMUKH, TABATh TOYHBIE OMPEIEICHHS] OCHOBHBIX MOHSATUH 3JIEKTPOMAarHeTU3Ma.

DopmMbl 3aHATHI, UCIIOJIB3YEMBIE IIPU U3YUYEHUH JAHHOTO pa3jelia:

JIEKIIMOHHAS;
- WHIUBHUIYyalIbHAs padoTa;

- rpymnmoBas paborta;

- WHJIMBHUIyaJIbHAsI KOHCYIIbTAIINS,
- IPYIIIOBask KOHCYIbTAIIHS;

UTOTOBBIN TECT.

Tema 4.1. daekTpudeckoe moJe

Teopusi. 3aKOH COXpaHEHUS BJIEKTPUUYECKOTO 3apsaa. ToUueuHsbll U pacupeaeIeHHbIN
3apsaapl. 3akoH Kynona. Dnektpuueckoe noise. HanpsikeHHOCTh. JIMHMM HANPSIAKEHHOCTH.
DJIEKTPUYECKOE TIOJIE TOYEUHBIX 3apsaoB. OmHopogHoe snekrpudeckoe mnose. lloTok
HaNpsHDKEHHOCTH JIEKTpudeckoro noiss. Teopema ['aycca m ee mpuMeHeHHeE IJisl pacyeTa

JJIEKTpUYECKUX Toei. PaboTta »IEKTpUYECKOro TMOJs MpH IEepEeMEIIeHUH 3apsoB.
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[Torennman. Hanpsiokenne. CBsA3b MEXy HANPSKEHUEM M HAIPSHKEHHOCTHIO. [[pOBOIHUKH
B DJIEKTPUYECKOM TIOJE. DJEKTPUUECKAS] E€MKOCTh. JIEKTPUYECKAs €MKOCTh IIOCKOIO
KOHJIEHcaTopa. JIMajiekTpuueckas MPOHULIAEMOCTb. OJHEPrusi AJIEKTPUYECKOrO MOJIS.
[motHOCTE 3Hepruu. JMANEKTPUKUM B DJJIEKTPUYECKOM IT0Je. MeXaHu3M NospU3aluu
JIURJIEKTPUKOB. DJIEKTPETbl M CETHETO3NeKTpukH. [Ibe3oanekTpuueckuit apdexr u ero
HCMOJIb30BAHUE B TEXHUKE.

[IpakTtuka. PemieHne KayeCTBEHHBIX 3ajady IO DJIEKTPOCTATUKE (AJIEKTpHU3AIlus,
npoBosiue cepsl), 00bsICHEHUE HAOIIOJAEMbIX ICKTPUUYECKUX SIBJICHUM. PacueT cuiibl
B3aMMOJICMCTBUSL DJIEKTPUUECKUX 3aps0B, €MKOCTH, 3apsia U SHEPIUU KOHJEHCATOpA.
[TocTpoenune rpadukoB 3aBUCUMOCTEH DSJIEKTPUUECKUX MAPAMETPOB 3aPSKEHHBIX TEN OT
KOOpAMHAT.

Tema 4.2. 3aKOHBI MOCTOSTHHOT0 TOKA

Teopusi.  YciaoBus ~ CYIIECTBOBaHUS  IOCTOSHHOTO  Toka.  CTanuoHapHOE
AJIEKTPUYECKOE TIoJIe. DJIEKTPUUECKHUE LEeNH C TMOCJIEN0BaTEIbHBIM U MapauiebHbIM
COEJIMHEHUSIMU MPOBOJHUKOB. DJIEKTPOJABMXKYIAd cuiia. 3akoH Oma 111 HEOAHOPOIHOIO
yyacTka uenu W ana nonHod uenu. llpaBuna Kupxroda. Pacuer pa3BeTBiIeHHBIX
ANEKTPUUYECKUX  L€Nel, CMENIaHHbIX COEAMHEHUW  NOpoBOAHUKOB. LyHTBI W
JOTIOTHUTEIbHBIE CONPOTUBIEHUS. PaboTa u MomHoCTh ToKa. 3akoH [[xoynsa-Jlenia.

DOneKkTpuueckuid TOK B MeTayiaX. OCHOBHBIE TOJIOKEHUS HJIEKTPOHHOU TEOpUU
OPOBOJUMOCTH  MeTauioB. CKOpOCTh  yHOPSIAOYEHHOIO JBUXKEHHUS DJIEKTPOHOB B
IPOBOJIHUKE. 3aBUCHUMOCTb COINPOTUBICHHUS OT TeMieparypbel. CBEpXIPOBOIAUMOCTb.
DONEeKTpUYEeCKUd  TOK B TMOJYOPOBOJAHMKAX.  ODJEKTPUYECKAass  MPOBOJAUMOCTH
MOJIYIIPOBOJTHUKOB M €€ 3aBUCUMOCTH OT TeMmmeparypbl W ocBerieHusi. CoOCTBEHHas U
MpUMECHAs! TPOBOJUMOCTH MOJTYNPOBOTHUKOB. TepMo- U HOTOPE3UCTOPHI.

DNEeKTpOHHO-ABIpOYHBIN  nepexod. llomympoBonHukoBbli  auoa. TpaH3ucTop.
[IpumeneHue MNONYNPOBOJHUKOBBIX  mpubopoB. Tpurrep kak »siaemeHT OBM.
NuterpanbHble cXeMbl. DIEKTPOHHASI 3MHUCCHUsl. BonbT-aMIiepHasi XapakTepUCTHKa AUOJA.
DNEKTPOHHbBIE TYYKU U UX CBOMCTBA. DJIEKTPOHHO-IY4YeBasi TpyOKa. DIEKTPUUECKUN TOK B
pacTBOpax M paciuiaBax JJEKTPOJUTOB. 3aKOH 3jekTposnza. OmnpeneneHue 3apsiaa
aneKkTpoHa. IIpuMeHeHHne »HIeKTpoiar3a B TEXHUKE. OJEKTPUYECKMH TOK B Tas3ax.
HecamocrosiTenbHbIE M CaMOCTOATENBHBIA pa3pAAbl B ra3ax. Buabsl camMOCTOSTENBHOTO
paspsna (TIerolnil, ICKpOBOM, KOPOHHBIH, AyroBoil). [lonstue o miazme. MI'JI-renepatop.

DneKTpu4ecKuil TOK B BakyyMme. BakyyMHBII quo ¥ TpUoA. DIEKTPOHHO-IIy4ueBas TpyOKa.
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Omneit Noddpe-MunnukeHa.

IIpaktnka. PacyeTr CONPOTHUBIEHUS IIOCIENOBATEIBHOIO, IAPAJUIENBHOTO U
CMEIIIAaHHOTO COEIMHEHUS MPOBOJHUKOB. BhIUMCICEHUE MaJeHUs HaNpsHKEHUs, CUJIbl TOKA,
BBIJICJIIEMON MOIIHOCTH B LIEMU MOCTOSTHHOTO TOKa. Pacyer CIIOXKHBIX LEenel ¢ MOMOIIBIO
npaBuil Kupxroda. Iloctpoenue u aHanu3 BoJbTa-aMIEPHBIX XapaKTEPUCTUK PE3UCTOPOB,
PacTBOPOB U MOJIYIIPOBOAHUKOB.

Hrorosoe 3ausiTue
KonTponpHas pabdora.
TemaTuveckoe IIIAHUPOBAHUE

C YKa3aHMEM KOJINIECTBA YaC0B, OTBOAMMBIX HA OCBOCHHE KaKI0H TeMbI

8 kimace
Ne i/ Ha3zBanue pa3aesa, TeMbl, ypoKka Kouau
HeJes 4ecTB
1 0
4acoB
1. Benenue (1)
1 BBoanoe 3ansatue. Llenu u 3agaum kypca. Texauka .
0€301acCHOCTH.
2. Poinb skcniepuMeHTa B KM3HU yesioBeka (34)
2 Cucrtema eUHULL, IOHATHE O MPSAMBIX U KOCBEHHBIX U3MEPEHUIX 0,5
dusndecKkuii SIKCIepuMeHT. Buibl pU3nUecKoro sKCepruMeHTa.
3 [TorpemHnocts n3MepeHusi. Buapl morpenitHocTeil u3MepeHusl. 0,5
Pacuér norpemnocTyt U3MepeHus.
Dkckypcus B Munepanornueckuii Mmyseit umenu A.B. Cunoposa
4 npu pKyTCKOM HAlIMOHAIBHO HCCIIEI0BATENHCKOM 3E
TEXHUYECKOM YHHUBEPCUTETE ’
3. Mexanuka (84)
) PaBHOMEpHOE M HEpaBHOMEPHOE JIBUKEHHS. 1
6 I'padmaeckoe npeacTaBieHUE ABHKCHUS. 1
. Pemienne rpaduueckux 3aiad, pacyeT MyTH U CPEIHEN CKOPOCTH .
HEPABHOMEPHOTI'O JIBUKEHUSI.
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[lonsiTue uHepuyu U uHepTHOCTH. L{eHTpOoOEXKHAs cuna.
8 [IpumeHeHue naHHBIX GU3HMUECKUX TOHATUHN B 1
KU3HEJEATEIbHOCTH YEIOBEKa.
9 Cuia ynpyrocTu, cujia TpeHus 1
DKCKypcus B 3KcIiepeMeHTapuil npu MpKyTCKOM HalMOHAIbHO
10 | ucciaenoBaTeNbCKOM TEXHUUECKOM YHUBEPCUTETE 3,5
4. Tunpocratuka (124)
11 | IInotHocTh. 3anaya uaps ['mepona. 0,5
1 Pemienre 3a1a4u MOBBIIEHHOM CJIOXKHOCTH Ha PacyeT IIOTHOCTU
BELIECTBA. o
13 JlaBiieHue )KUJIKOCTH U ras3a. 3akoH Ilackans. 0,5
14 Coobmaromuecst COCYIbl. 0,5
15 | Dkckypcusi B MHCTUTYT «3eMHOM Kapbl» B ropojae UpkyTck 3,5
3axon [lackans. JlaBneHue B KUAKOCTIX U ra3zax.
o [MunpaBnuyeckue mamuHbl. CoOOIIAOMIMECS COCYIbI. 0
17 BriTankuBaromnias cuia. 3akoH ApxXumea. 0,5
DKCKypcUs Ha METEOPOJIOTUYECKYIO CTaHIIUIO ropojaa Upkyrck
(DenepasibHOE TOCYIAPCTBEHHOE OIOHKETHOE YUPEXKICHUE
16 | «MpkyTckoe ynpaBieHHE 110 THAPOMETEOPOIOTHH U 3,5
MOHHUTOPUHTY OKPY>KaIOIIEH CPEABI»)
Uroro 36
7. CIMCOK HCMOJIb3YEeMOil JTUTEPATYPBI
Cnmcok JurepaTypbl, HCNOJIb30BAHHON MPH HANIMCAHUH MPOTPAMMbI
1. CusyxwuHn /[.B. Kypc ¢usuku B 5-u Tomax / JI.B. CuByxun — M.:
«DOUSMATIINT», 2013.
2. MartseeB A.H. Kypc ¢uszuku B 5-u Tomax / A.H. MarBeeB — M.: «Bricmas
mikonay, 2013.
3. Tpodumona T.U. Kpatkuii kypc ¢usuku / T.U. Tpodpumosa — M.: «Briciias

mkonay, 2012,
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4. bexnemuiies J[.B. Kypc aHanuTuyeckoii reoMeTpuu U JUHEUHOU anreOpsl /
J.B. beknemumes — M.: « DUSMATJINUT», 2011.

5. [TuckynoB H.C. luddepennmaibHoe U HHTErpagbHOE UCUHUCIEHUs: YyeOHoe
nocobue B 1Byx Tomax / H.C. Iluckynos — M.: «Hayxka», 2010.

Cnucok JsuTepaTypbl, peKOMEH/I0BAHHOM 00y4ar0IUMCS

1. 3anaun MOCKOBCKUX rOpOACKUX oiaumnuaj no ¢usuke. 1986-2005 rr. - M.:
n3nareascteo MITHMO, 2012.

2. 3800 3amau mo ¢u3uke AJIS MIKOJIHHUKOB M TMOCTYMAIOMIUX B BY3bl — M.:

«dpoday, 2010.

Cnmcok JuTepaTyphbl, peKOMEH/I0BAHHOI POaUTEIAM

1. [I{ebnanoBa, E. 1. Heycnemnbie onapennsie mkonbuuku / E. W. [1]e6nanoBa.

- M.: BUHOM. Jla6oparopus 3nanui, 2011..

2. Puuapn Temmmap. IlpaBuna camoopranusanuu: Kak Bc€ ycnesaTh, HeE
Hanpsrascs / Anpnuna [Tadmumep, 2013.

3. 3enenuna, E. b. (kaHnupaT nenaroruyeckux Hayk; 3aM. aupekropa; Kpaesas
IIKOJIa-UHTEPHAT ISl OJJapeHHBIX neTe, r. Bmamuoctok). OmapeHHbI peGeHoK:
KaKk ero BocnuTbiBaTh U 00yuath? / E.b.3enenuna [Texct] / Hapoanoe
obpazopanue. - 2010. - Ne 8. - C. 201-206.

Cnmcok 3J1eKTPOHHBIX HCTOYHMKOB MH(OpPMALIUH

1. Caiit Bcepoccuiickoii onummnuansl mo ¢gusuke: [DnekrpoHHsii pecypc] URL:
https://physolymp.ru. (/lata o6pamenus: 28.08.2018).

2. Caiit Bcepoccuiickoit onuMNuazbl MO aCTPOHOMMH: [DJIEKTPOHHBIM pecypc]
URL.: https://astroolymp.ru. ([laTa o6pamenus: 28.08.2018).

3. HayuyHo-nomynsipHbiii acTpoHOMUYeCKHUM calT: [DnekTpoHHbl pecypc] URL:
https://astronet.ru. (Jlata oopamenus: 28.08.2018).

4. OtkpeiTeiii O6ank 3amanuii EI'D: [Dmektponssiii pecypc] URL: https://fipi.ru.
([data oopamenus: 28.08.2018).
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