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Pasneu |. OcHOBHBIE XapaKTePUCTHKH NPOrPaMMbl
1.1. llosicHuTeIbHAS 3aMHCKA
®dusnka, Kak Hayka o HauOojee OOHIMX 3aKOHAX MPUPOJBI, BHOCHUT CYILECTBEHHBIH
BKJIaJl B CHCTEMYy 3HaHUH 00 okpyxamoomem wmupe. OHa packpblBaeT pojib HAayKd B
HSKOHOMHYECKOM U KYJIbTYPHOM pa3BUTHH OOIIECTBA, CIOCOOCTBYeT (OPMHPOBAHUIO
COBPEMEHHOI'0 Hay4yHOTO MHPOBO33peHUs. SABISISICH OCHOBOM Hay4HO-TEXHUYECKOTO IpOrpecca,
¢u3uKa TOKa3bIBaCT TYMAaHUCTUYECKYIO CYIIHOCTh HAy4YHbIX 3HAHUU, IOAYEPKHUBAET UX
HPaBCTBEHHYIO LIEHHOCTh, (POPMHUPYET TBOPYECKHE CIIOCOOHOCTH Yydammxcs. l'ymanuTapHOe
3HaYeHHue (U3UKU COCTOUT B TOM, YTO OHA BOOPYXaeT OOydyaromerocs Hay4HbIM METOJIOM
MO3HAHUS, TIO3BOJIAIOLINM IOJy4YaTh OOBEKTHUBHBIC 3HAHUS 00 OKPYKAIOIIEM MHUDE.
JlanHas mporpaMma pa3zpaboTaHa Ha OCHOBE ITPOTPaMM:

. «Dusuka» (paspadoruuku: Jleyxuna W.I'., I'ermanckumii A.A., Koszmor C.A.,
nenaroru Ientpa «Ilouck» - CraBpomosb, 2016r.);

i «30pannbie  Bompockl ¢u3ukm» (pazpadotunk M.A. CrpokoBa, meaaror
nonosHUTEabHOTO 00paszoBanus [ BOY Illkosa Ne 46 - Mocksa, 2016r.);

° «Dusuka s Beex» (paspaborumk ['oppkoBa ['.K., memaror NOMONIHUTENHHOTO
obpazoBanusi 'bOY Illkomna Ne 1454 - Mocksa, 2016r.).

HanpaBiieHHOCTb pOrpaMmsl

[Mporpamma «®usuka cBomMu pykamu» (manmee I[IporpamMma) MMeeT eCTECTBEHHO-
HAay4YHYI0 HaIpaBJICHHOCTb, B CBA3M C JITUM pAacCMaTPUBAIOTCA TPU AKTYaJIbHBIX AaCIIEKTa
U3Y4YECHUS:

® TCOPCTHQCCKHﬁ: COACPIKAHUC TIPpOTpaMMbl PACCMATPUBACTCA KaK CpCACTBO
OBJIAICHUA KOHKPCTHBIMU (I)I/I3I/I‘-ICCKI/IMI/I SHaAHUSIMU HW YMCHUSIMU, HCOGXOI{I/IMBIMI/I JJIsL
MMPpUMCHCHUS B HpaKTquCKOﬁ JACATCIIBHOCTU U AJIs1 U3YYCHUSI CMEKHBIX JUCHMILINH,

® HpI/IKJ'Ia,Z[HOI\/'I: COACPIKAHUC TPOTPAMMBI paCCMAaTPUBACTCA KaK CPCACTBO IMO3HAHUSA
OKpYyXKaromiero Mmupa, ¢ IOMOIIbBIO KOTOPOIo OCYIICCTBIIACTCA Hay‘-IHO-TeXHI/I‘-IeCKI/Iﬁ nporpecc u
Pa3BUTHEC MHOTHUX CMECKHBIX JUCIHUIINH,

® 00mIe00pa3oBaTeNbHBIN:  COAEPKAHUE MPOTPaMMBbl  pacCMaTpPHBAETCS — Kak
CPEICTBO Pa3BUTHS OCHOBHBIX ITO3HABATEIBHBIX MPOLIECCOB, YMEHHS aHATH3UPOBATH, BBISBIISATH
CYIIIHOCTH W OTHOIICHHMS, pa3padarhiBaTh IUIAHBI JEHCTBUH M JIENaTh JIOTUYECKUE BBIBOIBI,
OMHUPASACh HA TAaKUE TUCIMILIMHBI, KAK MaTeMaThuKa, (U3UKa, XUMHSI.

AXTYyaJIbHOCTh IPOTPAMMBI

AKTYaJIbHOCTB IPOrpaMMbl 00YCIIOBIIEHA TEM, YTO B HACTOSIICE BPeMs B 00ILECTBE
MOBBIIICH UHTEPEC K €CTECTBEHHBIM HayKaM. MHOTHE aclieKTh

COBPEMEHHOW KM3HM - HAay4HO-TEXHHYECKHH MpPOrpecc, aBTOMAaTH3aIlus
NPOM3BOJCTBA, OCBOCHHWE KOCMHYECKOTO MPOCTPAHCTBA M T.A., HEMBICIUMBI 0€3 YCIEXOB B
obnactu ¢u3uku. Pu3uKa - 3TO OCHOBA TEXHUYECKHX HAyK. 3HAHMSA O (PHU3HMKE SBIISIOTCS
HayvaJIbHOMN 0a30¥ /I U3yYCHUS CHICIUATIbHBIX TIPO(ECCUOHATBHBIX JUCIUTUIHH.

®dusnka SIBISAETCS MOIIHBIM OPYAHEM Pa3BUTHS UHTEUICKTYAIbHBIX U TBOPUECKUX
ciocoOHOCTe  oOydaromuxcs, (opMupyeT Yy HHUX TpeACTaBleHHEe 00 OKpYXKalolem
MaTepUAIILHOM  MHpPE, T[OKa3bIBACT TyMAaHUCTHYECKYKH CYINIHOCTh HAyYHBIX 3HAHUMH,
NOJYEPKUBACT WX HPABCTBEHHYIO IIGHHOCTh, 3HAKOMHUT C (PU3MYECKUMH OCHOBaMHU
COBPEMEHHOTO NPOM3BOJICTBA U TEXHUKH.

[Tenarormyeckas nenecooOpazHocTh [IporpaMMbl COCTOMT B TOM, YTO B IpOIECCEe
e€¢ peanuszanuy, o0y4arOUIMecs OBJIAJCBAIOT TEOPETHUYSCKUMHU 3HAHHUSMH OCHOBHBIX TOHSITHH H
3aKOHOB (DM3HKHM, YMEHHSMHU pelIaTh (HU3MUECKUE 33/a4d Pa3HOTO YPOBHS CIOXKHOCTH,
HaBbIKAMHU MTPOBEICHUS (PU3MUECKUX IKCIIEPUMEHTOB U aHAJIN3a X PE3yJIbTaTOB.

Hosusna IIporpammer

[Tporpammoii npeycMOTpEeHBl HOBBIE METOIUKH TPENOAaBaHHs, B TOM YHUCIE -
ruOpuaHoe oOydyeHHe; OOyuyeHHe C  HCIOJIb30BAaHWEM  KOMIBIOTEPHBIX  TEXHOJIOTHI,
HOBOBBEJICHHI B MAaTEMaTHYECKOW YacTH Kypca, YYUTHIBAIOIIME TPeOOBaHUS, MpPEAbSIBISIEMbIC
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OTIENBbHBIMU pa3fenamMu (U3MKW, OJMMIIMAJAMU IIKOJBHUKOB W KOHKYpCaMM pPa3IUYHBIX
YPOBHEM.

B Ilporpamme npeaycCMOTPEHO 3HAYMTEIbHOE YBEIMUYEHHE aKTUBHBIX (opm
paboThl, HAIIPAaBJICHHBIX HE TOJIBKO HA BOBJICUYEHUE OOYUAIOUIMXCS B HAYYHOUCCIIEI0BATEIbCKYIO
NeATeNIbHOCTh U 0OecrieueHre MOHUMAHUS UMH (PU3MUYECKHX OCHOB OKPYXKAIOIIEro MHUpPA, HO U
Ha TPUOOpETEeHHE HAaBBHIKOB M YMEHUH CaMOCTOSITEIbHO MCKAaTh HOBYIO HH(OpMAIUIO U
pa3NuyHbIe MyTH peuieHns PU3NIYEeCKUX 3aa4 Pa3HOTO YPOBHS CIIOKHOCTH.

Hannas IIporpamma HCIOIB3YET CUCTEMY B3aMMOCBSI3AHHBIX 3aHATUH, BBICTPOCHHBIX B
JIOTMYECKOM TMOCJIE0BATENIbHOCTH U HAINPaBJICHHBIX HAa aKTHBU3AIMIO MO3HABATENBHOU cepsl
oOyJaromuxcsi MOCPEACTBOM NPUMEHEHHUs Pa3sHOOOPA3HBIX IEAArOrHYECKUX TEXHOJIOTUH |
¢dbopM paboThl, UHTETPUPYIOLINX PAa3HbIE BUJIBI IEATEIbHOCTH.

IMpu peanuzanuu IlporpamMMbl HCHONB3YETCSl TEXHOJIOTHA KPYHMHOOJIIOYHOW MOJauu
UHPOpMAIIMK M TOTPY)KEHHUS B IPEIMET C TMOCIEYIOIIeH CaMOCTOATENbHOW MpPOpabdOTKOM
OCHOBHBIX BOIIPOCOB (D)M3MKHU MYTEM BBINOJHEHHUS KOHTPOJBHBIX PaldOT, TECTOB, OTBETOB Ha
BOIIPOCBL.

1.2. Heasn, 3agaun

Llenbp mporpaMMel: MpUOOpeTeHHE 3HAHUN MO (U3MKE C MCHOJIB30BAHHUEM PA3IUUHBIX
MCTOYHUKOB UH(POPMALIMU U COBPEMEHHBIX HH(POPMAITMOHHBIX

TEXHOJIOTUH, Pa3BUTHE WHTEIUICKTYaJbHBIX M TBOPUECKUX CIOCOOHOCTEH 00ydarommxcs,
BOCIHMTAaHHE JIMYHOCTH, TOTOBOM K PEIICHUIO 3aj]ay, KOTOpPble CTAaBUT HAyYHO-TEXHUYECKUH
nporpecc.

3anauu [Iporpammel:

Ooyuarmue:

- OBJIAZICHHE MeToAaMu U (opMUpoBaHME YMEHMH pemarh (U3NYecKue Hu
HKCIEPUMEHTAIbHbBIE 33Jaud, B TOM YHCJIEC U IOBBIIIEHHOTO YPOBHS CIIO)KHOCTHM Ha OCHOBE
ryOOKHMX 3HAHUM MaTeMaTUKU U (PU3MUYECKUX 3aKOHOMEPHOCTEIH;

- pacuipeHue W yriIyOlieHHe NpEeACTaBICHUH O BO3MOXKHOCTAX (DU3NYECKOTO
MHUPOBO33PEHUS MPU OMMCAHUU SIBICHUH U IPOIIECCOB OKPYKAIOIIETO MUPA;

- (dbopMupoBaHUe YMEHHH MPEACTaBIATh HH(OPMAIMIO B BUJE Ta0HLl, TpadHKOB,
CXEeM, UCIOJIb3Ys MIPHU ITOM KOMITbIOTEPHBIE IPOTPAMMBI U CpeicTBa ceTu HTepHeT;

- (dbopMHupoBaHNE HABBIKOB MMYOJIMYHOTO BBICTYIIJICHHUS.

PasBuBaromue:

- ¢dopmupoBaHue (PU3NYECKOr0 W MATEMaTHUYECKOTO MBIIUICHHUS, HAIpPaBIEHHOTO
Ha aHAJIM3 U ONMCAHKE MPUPOIHBIX IPOIIECCOB U SIBICHUH;

- pa3BUTHE CHNOCOOHOCTEH CaMOCTOSITENBHO MPHOOpPETaTh M MPUMEHSATh 3HAHWA,
YMEHUS 1 HaBBIKH;

- pasBuTHe crocoOHocTel 3(dekTuBHON paboThl B YCIOBUSX OrpaHUYEHHH
(Bpemsi, OTBOAMMOE Ha pEIICHUE 3aj[ay OJIMMIIHNAJIbI, PECYPCHI JIAOOPATOPUU MPH BBHIOTHEHUN
IKCTIIEPUMECHTA);

- pa3BuTHe yMeHUHl 53((EeKTHBHOrO HCHONB30BaHUS (PUBUYECKUX 3aKOHOB B
y4eOHO 1 IOBCEHEBHOM JeSITEIbHOCTH;

- dbopmMupoBaHHE  CIOCOOHOCTEW  BBIIBUTATh M JOKa3bIBaTh  T'MIIOTE3BI
HKCIEPUMEHTAIbHBIM IyTeM, pa3pabaThiBaTh CTPATETHIO pEIIEHUs 3ajady, MPOTHO3UPOBAThH
pe3yibTaThl CBOEW JEATENBHOCTH, aHAJIM3UPOBAaTh M HAXOIUTh pPALMOHAIbHBIE CHOCOOBI
peleHus 3a/1a4n MyTeM JeTaau3ally, CO3JaHHON MaTeMaTuYecKol 1 (pu3nyeckoi MoJieny;

- ¢dopmupoBaHUe HaBbIKAa pe(IEKCUBHOW JAEATENBHOCTH 3a CYET CUCTEMHOMU
palboThl MO MOMCKY M YCTPAHEHHIO OUIMOOK B pEIICHHM 3a/ad, B TOM YHUCIIE IMOBBIIIEHHOTO
YPOBHSI CJI0KHOCTH, @ TAKXKe [0 pacyeTy MOTrPEIIHOCTEH MOCTABICHHOTO SKCIIEPUMEHTA.

BocnurarejabHbie:



(bopMHUpOBaHKE CIIOCOOHOCTH K CAMOAHAIN3Y U KPUTUYECKOMY MBIIUICHUIO;

= BOCIIMTAaHUC KAa4C€CTB JIMYHOCTH, O6€CHC‘II/IB3_IOH_II/IX COIMAJIBHYIO MOGI/IJIBHOCTI:,
CIIOCOOHOCTD IIPUHUMATH CAMOCTOATCIIBHBIC PCIICHUS,

- dbopMHpOBaHHE KadeCTB

MBIIICHUS,
COBPEMEHHOM MH(pOPMALIMOHHOM OOIIECTBE;

HCO 6XO,Z[I/IMBIX A ajgalnrTaiyuyu B

- BOCITUTaHUE YOEXKICHHOCTH B BO3MOXKHOCTH IO3HAHHUS 3aKOHOB NPHUPOIBI H
WCTIOJIb30BAHUS JIOCTYIKEHUH (U3MKM Ha O1aro pasBUTHUS YEIOBEYECKOW I[MBHIIM3AIINY;
HEO0OXOIMMOCTH COTPYIHHUYECTBA B MPOLIECCE COBMECTHOTO BBHIMOJIHEHHUS 3a/1a4, YBAXKUTEIBHOTO
OTHONIICHHWS] K MHEHUIO OIIMOHEHTa MpH OOCYKICHHH MpoOJIeM eCTEeCTBEHHO-HAyYHOTO
OTUYECKOW OLIEHKE UCIIOJb30BaHUSI HAYYHBIX
JOCTUKEHH, YyBCTBA OTBETCTBEHHOCTH 32 3AIUTY OKPYKAIOLIEN CPELBI;

coacp:KaHMsl; TOTOBHOCTHM K MOpPAJIbLHO

= Pa3BUTHUC UHTCPECA K Hay‘IHO-HCCHeILOBaTGHLCKOﬁ ACATCIIbHOCTH.

1.3.Copnep:xanue nporpaMmsl
YueOHbIil (TeMaTHYECKHUIi) NJIaH

Ne HanmenoBanue pasjaeia, KonnuectBo yacos ®opmsbl
n/n TeMBbI Bceero | Teopus | IIpaktuka arrecrarmn/
KOHTPOJIS
BBoaHoe 3ansTHE 1 1
Paspgea 1. MaremaTnka B pM3H4YeCKHUX 18 4 14
npoueccax
1.1. Bekrops!l 1 1eUCTBUSA HA 4 1 3 KoHTposbHbIl TECT
HUMH
1.2. KBagparuunas 4 1 3 KontponbHblii TECT
byHKIHISA
1.3. Pemenue CUCTEM 6 1 S) KoHTposabHbIi TECT
areOpanvyeckux ypaBHEHHUM
1.4. Tpuronomerpust 4 1 3 KoHTposbHbIN TECT
Pa3gen 2. MexaHuka 24 ) 19 KoHTpoabHblii TECT
2.1. Kunemaruka 8 2 6 KonTponbHblit TECT
2.2. Junamuka 10 2 8 KoHTpomabHblil TECT
2.3. 3aKOHBI COXPaHEHUs 6 1 5 KoHTpoabHblii TECT
Pa3gen 3. MoJsekyJisipHasi pusnka 13 3 10
3.1 MouekynspHO - KHHETUYeCKast 8 2 6 KoHTpoabHbIi TECT
TEOpUs
3.2. T epmonnHaMuka S) 1 4 KoHTpoabHbIi TECT
Pasneua 4. duekTpoanHaMuKa 15 4 11
4.1. DJIEKTPUUYECKOE T10JIE 7 2 5 KoHTpoabHbIi TECT
4.2. 3aKOHBI IOCTOSTHHOTO TOKA 8 2 6 KoHTpoabHbIl TECT
Hrorosoe 3ansiTue 1 1 KoHnTtponbsHas
pabota
Bcero 72 17 55

Coaep:xanue IIporpammsl
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Bsenenne

Beenenue B mporpamMmy. MHCTpyKTax 10 TEXHUKE OE30MACHOCTH.

Paznen 1. Maremaruka B pU3M4ECKHX MpoIeccax

VYpoBeHb NpeabsABICHUS MaTepHaia 00ecleurBaeT YyYallMMCsS BO3MOXXHOCTb CTPOHTH
MaTeMaTH4eCKue MOJeNnu (PU3NUECKUX MPOLIECCOB, a TAKXKE MOIy4aTh HEOOXOJMMbIE 3HAUCHUS U
3aBUCUMOCTH  (PM3MYECKMX BEIUYMH, TIIOCPEACTBOM pELICHUS pPA3IUYHBIX YpaBHEHHH,
HEPaBEHCTB M aHaJIn3a rpa(uKoB.

Ooyuarommuecs: OyayT 3HATh:

- OCHOBHBIE CBOWMCTBA BEKTOPOB U JCUCTBUS HAJl HUMU;

- OCHOBHBIEC THUIBI (PYHKIMOHAJIBHBIX 3aBUCUMOCTEH, rpaukoB (QyHKIMNA M cHOCOOOB
npeoOpa3oBaHus TpapHKOB;

- cmocoObl HAXOXJICHHMS KOpHEH KBaJpaTHOIO YpaBHEHHUS, DPELICHUS KBaJIpaTHBIX
HEpaBEHCTB, Teopemy Buera;

- OCHOBHBIE METO/Ibl PELICHHS CUCTEM IreOpandecKux ypaBHEHUII,

- OCHOBHBIE COOTHOILIECHHS B TPEYrOJIbHUKE M TPUIOHOMETPUYECKUE TOXKAECCTBA,
(bopMyIbl IPUBEACHUS U 3HAYCHUS TPUTOHOMETPUUECKUX (DYHKIMNA ISl pa3IMYHBIX YIJIOB.

OOyuatommuecst OyayT yMeThb:

- M300paxkaTh BEKTOPHI HA YEPTEKE, HAXOAUTh UX T€OMETPHUUYECKYIO CyMMY I'padUuecKu
U aHAJINTUYECKH,

- IpOELUMpOBaTh BEKTOP Ha 33JaHHOE HAINPABJICHHE, HAXOAUTh BEIMYMHY IPOCKIUU
BEKTOpa,

- OIpPENENATh YTOJ MEXKIY IBYMs IPOU3BOJIBHBIMHU BEKTOpaMH,

- pemath CUCTEMBI anrebpandeckux ypaBHeHH MeTo oM ["aycca u metoiom Kpamepa;

- 4YUTaTh U CTPOUTH TpapUKH JTUHEHHOM, KBaJpaTHYHOU, 0OpPaTHO MPOMOPLUOHATHHON
3aBUCUMOCTEH, JOrapupMHUUECcKOi U MoKa3aTeNbHOW (QYHKIUH, TPUTOHOMETPHYECKUX (DYHKIIUH;

- HaxXOIUTh BepIIMHY Napaboibl M ee KOpPHHM, TOYKH IepecedyeHus C rpaduKoM
JIMHEWHOM 3aBUCUMOCTH,

- HaxOOUTb CTOPOHBI U YIVIBI B IPSIMOYIOJBHOM M IIPOU3BOJBHOM TPEYrOJBHUKE,
npuMensis Teopemy Iludaropa u TeopeMy KOCHUHYCOB.

@DopMBI 3aHATHN, UCIIOJIB3YyEMbIE IPU U3YUYEHUHU JAHHOTO pa3Jena:

- JIEKIIMOHHA;

- MPaKTUKYM IO PELICHUIO 33/]1a4;

- naboparopHas pabora;

- UHAMBHIyalbHas paboTa,

- rpymnmnoBas paboTa;

- WHJMBHIyaJbHas KOHCY/IbTALMS;

- IpyNIoBas KOHCYJIbTALUS;

- KOHTPOJBHBIN TECT.

Tewma 1.1. BexTopsl u A€CTBUS HAJl HUMH

Teopus. Tlonstue BekTOpa, n300pakeHue Bekropa. JleficTBus Haa BekTopamu. [nuHa u
npoeknyst BekTopa. CKalsipHOE IPOU3BEACHHUE BEKTOPOB U €r0 CBOMCTBA. YTOJI MEXAY
BekTOopamu. [IpuMeHeHre CKaIIpHOTrO POU3BEAECHHS BEKTOPOB K PEIICHUIO (PU3UYECKUX 3a/au.

IIpaxmuxa. Penienue 3a1a4 Ha HAX0XKJIEHUE CYMMBI, Pa3HOCTH, IPOU3BEICHUS BEKTOPOB.
HaxoxxaeHue CKalspHOro INPOU3BEACHMS BEKTOPOB M YIlla MEXIy BeKropamu. PemreHue
¢bu3nUecKux 3a1a4, CoAepKALIUX BEKTOPHbIE BETUUNHBI.

Tema 1.2. KBanparuunas ¢pyHKUus

Teopus. Ilonstue pynkuuy, ceoiictea Gpynkuuu. KBaaparununas QyHkius, ee CBOHCTBA U
rpa¢puk. IlocTtpoenue rpaduka KBaApaTMYHOW (YHKUMHM TPU TOMOIIM 3IIEMEHTAPHBIX
npeobpazoBanuil. I'paguk kBagpatuuyHoil (yHKIMU ¢ MoayneM. KBanpaTHbI TpexusieH U ero
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KopHHU. Pa3nokeHne kBaJpaTHOro TpexwieHa Ha MHOXuTenu. KBagparnoe ypaBHenue. @opmyina
KOpHEW KBaJpaTHOTO ypaBHEHUS. 3aBUCUMOCTb KOpHEH OT AuckpuMuHaHTa. @opmynsl Buera.
Pacnionokenne KopHeH KBagpaTHoro TtpexuieHa. KBaapatHoe HepaBeHCTBO. ['paduyeckuii
METO/1 PEILIEHUS KBaJPaTHOTO HEPABEHCTBA. MeTo NHTEPBAJIOB.

Ilpakmuxa. ViccnenoBanue CBOWCTB KBaapaTWyHoM (yHkuuu. Iloctpoenue rpaduxos
KBaJpaTUUHOM QyHKIMHU. Perenue kBagpaTHhIX ypaBHEHHH U HEPABEHCTB.

Tema 1.3. Pemenue cucrem anredpanyeckux ypaBHEeHUN

Teopus. Anrebpandeckoe ypaBHenue. O6macte onpezaeneHus ypasHeHus. Meron ["aycca
u Kpamepa. Llensie panuonanshele ypaBHeHHs. J[poOHO parrioHanbHble ypaBHEHHS. CHUCTEMBI
ypaBHeHUH. MppalinoHaibHble ypaBHEHUS U UX CUCTEMBI. Y DPAaBHEHUS C MOJYJIEM U UX CUCTEMBI.

IIpakmuxa. Pemenue cucteM anreOpandeckux ypaBHEHUN pa3IMyHBIMU METOIAMHU.

Tema 1.4. Tpuronomerpus

Teopus. TpuroHoMmerpudyeckue (QYHKIUM 4YHCIOBOro aprymenta IIpeoOpazoBanus
TPUTOHOMETPUUYECKUX BbIpakeHUH. CBOMCTBA TPUTOHOMETPUUYECKUX (DYHKLMN: IEPHOAUMYHOCTD,
YETHOCTb, HEUETHOCTD, HEIIPEPBIBHOCTD.

IIpakmuxa. Pemienue 3a1a4 Ha CBOMCTBA TPUTOHOMETPUUECKUX (DYHKITHH.

Paznen 2. MexaHuka

VYpoBeHb MpenbsBICHUS MaTepHaia 00eCleunBacT yJalluMCs yMEHHE pellaTh 3a7ayu
BBICOKOT'O U IIOBBIIICHHOI'O YPOBHS CJIOKHOCTU U JKCIEPUMEHTAIBHO IPOBEPATH OCHOBHBIE
3aKOHOMEPHOCTU MEXAHUKHU.

OOyuarommuecst OyayT 3HATH:

- OCHOBHBIE TOHATUS MEXAHUKHM. MaTepuanbHas TOYKA, OTHOCHUTEIbHOCTH
MEXaHUYECKOTO JBUJKEHMs, IyTh, INEPEMEILICHUE, MITHOBEHHAas CKOPOCTb, YCKOPEHHE, Mmacca,
MHEPTHOCTH, CHia (CHJla TSDKECTH, CHJla YIPYTOCTH, CHJIa TPEHUS), BEC, HEBECOMOCTh, HMITYJIbC,
MHepIUalbHasd M HEeMHEepLUalbHas CUCTeMa oOTcyera, paboTa CHIIBL, MOTEHIHAJIbHAs MU
KMHETUYECKasl SHEPIHsl, aMIUIUTY/a, IEPUOJ, YaCTOTa, MHEPLMS, MOMEHT UHEPLIUHY,

- OCHOBHBIE 3aKOHBI MEXaHHUKH. 3aKOHbl HbIOTOHA, 3aKOH BCEMUPHOIO TATOTEHUS,
3akoH ['yka, 3akoH KynoHa-AMOHTOHA, 3aKOH COXpaHEHUS MMIIYJbCA, 3aKOH COXPaHEHUs
MOMEHTA UMITYJIbCA, 3aKOH COXPAaHEHUS U MPEBPAILEHUs SHEPTHH,

- OCHOBHBIE IPUHLMUITBI MEXaHUKU: IIPUHLUI OTHOCUTENIBHOCTH [ anuiies, npuHIMI
HE3aBHCUMOCTH JIBWKEHUH, IPUHIUI COOTBETCTBHUS;

- BO3MOHOCTU IPUMEHEHUS MEXAHWKHU. JBIKEHHE HMCKYCCTBEHHBIX CIyTHHUKOB
MOJ1 ICUCTBUEM CHIIBI TSKECTH, OAIITMCTUYECKOE IBUKEHHE, PEaKTHBHOE JIBUKEHHE, YCTPOUCTBO
paketsl, KIIJ] MmamyH u MEXaHU3MOB, IOILEMHAS CHUJIA KpbLIa CaMOJIETA,;

- OCHOBHBIC HM3MEPHUTEIbHbIE MPUOOPHI M METOJbl BBIUMCICHHS IOTPEUIHOCTEH
U3MEPECHUN B MEXAHUKE;

- METO/1bI PELICHUS] OJIMMITMAHBIX 33/1a4 10 MEXAaHUKE.

Ooyuarommuecst OyayT yMeTh:

- NPaBUIBHO ONMCHIBATH W OOBICHATH OCHOBHBIE MEXAaHMYECKHE SBJICHUS U
IIPOLIECCHI, JaBaTh TOUYHBIE ONIPEIETICHNSI OCHOBHBIX IOHATHI MEXaHUKH,

- n300pakaTh Ha YepTexe MpU PEeLICHUU 3a7ay HalpaBJIeHHUs] BEKTOPOB CKOPOCTH,
YCKOpEHMS, CUJIB], UMITyJIbCa TEJIA,

- pemars 3aJa4d Ha ONPENEICHUE CKOPOCTH, YCKOPEHMS, IIyTH U IEepeMELlCHUs
IIPU Pa3IMyHBIX BUJAX ABM)KEHMSI, CKOPOCTH M YCKOPEHUS IIPU JBIKEHHUM TeJla 110 OKPYKHOCTHU
C MOCTOSIHHOM MO MOJYNIO CKOPOCTBIO, MAacchl, CHJIbl, UMITYJIbCa, PA0OThI, MOIIHOCTH, SHEPTHH,
KIIJ, yckopeHnus cBOOOJHOTO MaieHHs 10 MEpHOAY KoJeOaHU MasTHUKA U Jp.;

- paccuUMTBIBaTh TOPMO3HOM ITyTh, CHJIbI, JEHUCTBYIOIME HA TEJO, ABUXKYILEECS C
YCKOPEHHMEM, OIPEACNATh CKOPOCTb PAKEThbl, HCIIOJIb30BAaTh KIACCUYECKUN 3aKOH CJIOKEHUs
CKOpPOCTEH, a Takke 3aKkOoHbl HbIOTOHA, BCEMHUPHOIO TATOTCHUS, COXPAHEHUS WMIIYJIbCa,
MOMEHTA UMITYJIbCA, SHEPTUHU U JP.;



- YUTaTh W CTPOUTH TIpa(UKH, BBHIPAKAIOIINE 3aBHUCHMOCTh KHHEMAaTHYECKHX
BEJIMYUH OT BPEMEHHU IPH PABHOMEPHOM, PAaBHOYCKOPEHHOM M KOJeOaTeIbHOM JIBUKCHUSX,
CHJIBI YIIPYTOCTH NIPpH ieopManuu u ap.,

- U3MEPATh U BBIYMCIATH (PU3MYECKUE BEIMYMHBI: BPEMS, pacCCTOSIHHE, CKOPOCTb,
YCKOPEHHUE, Maccy, CHITy, )KECTKOCTb, KO3(P(ULIMEHT TpeHus, UMITysC, padoTy, MomHocTh, KIT/I
MEXaHU3MOB, MIEPUOJT KOJIeOaHUI MasgTHUKA, YCKOPEHUE CBOOOTHOTO Ma/ICHHS;

- 7enaTh BBIBOJIBI 00 M3MEHEHMH (U3WYECKUX MapaMeTpoB U XoJa (U3NYECKOTO
npoliecca U3 aHajau3a rpa(ukoB, ypaBHEHH U HEPABEHCTB,;

- MOJIb30BaThcsd  (PU3NYECKUMU TPUOOPaMHU: MHKPOMETPOM, CEKYHIIOMEPOM,
M3MEPUTENbHBIM LUIMHIPOM, BecaMH, TPUOOMETPOM, MOABMXKHBIM M HETOJBWXHBIM OJOKOM H
Ap.;

- pelarh 3aauu BBICOKOTO U MOBBIIIEHHOTO YPOBHS CJIO)KHOCTH IO MEXaHUKE U
OJINMITMA/IHBIE 3aJaUu.

@DopMBI 3aHATUH, UCHIOJIB3YyEMbIE IIPU U3YUYEHUHU JAHHOTO pa3Jena:

- JICKIHOHHA,

- HMHIUBUOyalbHas padoTa;

- rpymnmnoBas paboTa;

- HMHIUBHJyaJbHas KOHCYIIbTAaIUS,
- rpynmnoBasi KOHCYJIbTAIIUS;

- UTOrOBBIH TECT.

Tema 2.1. Kunematuka

Teopus. IlpAMONMHENHOE pPaBHOMEPHOE U PABHOYCKOpeHHOE naBmkeHue. [IpuHuumn
oTHOcUTENbHOCTH [anmunes. OTHOcuUTENbHOE MABMXKEHHME. TeopeMa CI0XKEHHMS CKOpPOCTEH.
JIBI>KeHue Tena, OpOLICHHOTo MO YIJIOM K Topu3oHTY. KpuBoiuHeiiHoe nBmwkeHue. [BIKeHne
MaTEpHUaIbHOM TOUYKU 10 OKPYXHOCTU C MOCTOSHHOW CKOpPOCTHbIO. OCHOBHBIE XapaKTEPUCTHKHU
BPALIATEIIFHOTO JBIDKCHUsSI (LIEHTPOCTPEMHUTEIBHOE YCKOPEHHE, IEpUOJ, 4YacToTa, YrioBOE
nepemenienue). KomebatenbHOe  IBWKEHHE  MaTepHaibHOM  Touku. KuHemaruyeckue
XapaKTepUCTUKH KOJEOATENbHOIO JIBMKCHUSA, TpapuKd HM3MEHEHUs OSTHX MapaMeTpoB C
TE€UYEHUEM BPEMEHU. AHAJIOTHH BPalaTeIbHOTO M KOJIe0aTeIbHOTO IBUKCHUH.

Ilpakmuka. Peuienue 3anad Ha BBIYUCICHHE KHHEMAaTUYECKUX IapamMeTpoB IIpU
PAaBHOMEPHOM M PaBHOYCKOPEHHOM JBW)KCHHMM, a TAKXKeE IIPU JBWKECHUHM MaTEPUAIbHOU TOYKHU
[0 OKPYKHOCTH U KoJIeOaTelIbHOM JBW)KeHUH. HaxoxkaeHue cpenHeil CKOpPOCTH IpH
HEPaBHOMEPHOM  JIBWJKCHHMM. BbIYMCIICHHME MIHOBEHHBIX  3HAYCHUM  KUHEMAaTHUYECKHUX
napamMeTpoB  KojeOaTenbHOro  ABwkeHHs.  llocTtpoenwe — rpaukoB — 3aBUCHMMOCTEH
KMHEMaTHYECKUX MapaMeTpoB OT BPEMEHHM M aHaJIM3 ATUX TpauKOB JJS PA3JIMYHBIX BUJOB
JBIDKEHUsST MATEpUAIbHOM TOYKU. BblunciIeHHE CKOPOCTH, HAIBHOCTH, BBICOTBHI IIOABEMA U
BpPEMEHHU T0JIeTa Teja, OPOLIEHHOTO MO YIJIOM K TOPU30HTY.

Tema 2.2. lunamuka

Teopus. OCHOBHBIC MOHSATHS TMHAMUKU MaTepUAIBLHON TOYKH (IJIOTHOCTH, Macca, CHJIa).
WueprmanbHble ¥ HEMHEpLUAIbHbIE CUCTEMBI oTcueTa. 3akoHbl HproToHa. IlpsiMas u oOpaTHas
3a7a4d MeXaHWKH. Buapl cun (ynmpyroctd, TpeHUs, CONPOTHBICHHMs). 3aKOH BcemupHOro
TaroteHus. 3akoHel Kemepa. Kocmunueckue ckopoctu. /[IBmkeHue Tenna MO HAKIOHHOU
wiockoctu. Tpenue, 3akoH Kymona- AmonToHa. Ympyrocte u nedopmanuu, 3akoH ['yka.
JluHamMuKka BpalaTesbHOTO JABMKEHUSA. OCHOBHOM 3aKOH BpAIaTEIbHOTO IBMXKEHMS. MOMEHT
uHepiuu. OCHOBHBIE TOHATUSI CTATUKA (MOMEHT CHWIIBI, TICYO CHJIBI, TOYKa OIOPBI, LEHTP
BpanieHus). Bunel paBHOBecuil Tena (ycToWdymBOe, HEyCTOWYHMBOE, Oe3pa3iuyHOe). YCIOBHUE
paBHOBecHs Telna, HeHTp macc. JlaBieHue (TBepble Tena, )KUAKOCTH U rasbl). 3akoH [lackans u
3aKOH ApxuMmena. YcioBue IulaBaHus Tel. JluHaMuKa —Ko1e0aTenbHOTO  JABMXKCHHS
MaTepuaabHOU TOYKHU.

Ilpakmuka. HaxoxkJIeHHe TUIOTHOCTH Tella W CpeJHEH IUIOTHOCTH cMecu (CIuiaBa).
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Pemenue 3a1a4y Ha pacueT pa3iauyHO poja cuil. Pemenue npsiMoit 1 0OpaTHO 3a1a4M MEXaHUKU
JUIs TIOCTYNATEJIbHOTO M BpaIlaTEeIbHOro JBIKEHMs. OIpenereHue YCKOpEHUs Tela IpHU
JBUKCHUH TOJ JEHCTBUEM HECKOJbKUX cuil. [locTpoeHue u aHanu3 rpaduKkoB 3aBUCUMOCTEU
CWJIBI TPEHMs], CUJIbI TSKECTH U CUJIBI YIIPYTOCTU OT CYLIECTBEHHBIX [TapaMeTPOB MEXaHUYECKOU
cucrembl. OmnpeienieHne MOMEHTOB MHEPIMU TeJ Pa3Nu4Hoil (opmbl. Beruncnenue napamMerpon
MEXaHUYECKON CHCTEMBI B YCIIOBUM paBHOBecUs. Pelienne 3a1ay ru ipoCTaTUKU U OIIPENEICHUE
YCIIOBUM INIABAHUS TEIL.

Tema 2.3. 3akoHbI COXpaHEHHUs

Teopus. Imnynbe Tena. 3aKOH COXpaHEHUs UMITyJbca. 3aMKHYTas cucTeMa. PeakTuBHOE
JBIDKEHHE. YCTpOMCTBO pakeTel. YpaBHeHue Memepckoro. @Popmyna L{unonkosckoro.
Mexanuueckast  pabota. Mommsocts. IloTeHumanbHass M KUHETHYECKash  SHEPrHs.
KoHcepBaTuBHBIE U JUCCUIIATUBHBIE CWIIbI. KnHETHUECKas: SHEprus Bpallarollerocs Tejaa. 3aKoH
coxpaHeHusi 3Hepruu B mexaHuke. IIpocteie mexanuszmbl u ux KII/I. IIpeBpaienus sneprun.
MomeHT wumMmmynbca. 3aKkOH COXpaHEHMsT MOMEHTa HMIyJabca. KuHeTuueckas dHeprus
BpAIAIOLIErocs TBEPAOIO Tea.

Ilpaxmuxa. OnpeneneHue HMMILyJbca Tela UM 3aMKHYTOM cuctemsl Ten. IIpumenenue
3aKOHA COXPAHEHHUs UMITYJIbCa U BBIYMCICHUE KUHEMAaTUUYECKUX XapaKTEPUCTHUK Ul PEaJIbHBIX
CHCTEM W IPOIeCCOB (B3pBIB, ylap, CTOJKHOBEHME). PemieHue 3ajad Ha 3aKOH COXpaHEHUS
MIOJIHOM MEXaHUYECKOU DHEpPruu. BeIYnCiIeHre NOTEHIIMAIBHON SHEPIUU TENA B I10JIE TSKECTH U
yrpyro aehpopMupoBaHHOM mnpyxuHbl. Pacuer pabotsl, Momuoctd u KIIJ paszmnynbIx
MEXaHU3MOB. BbluncCiieHHEe NapaMeTpoB BPAILATEIBLHOIO [IBWKEHHUS C NPUMEHEHHEM 3aKOHA
COXpaHEHHs HUMIylbca. PernieHne KOMOWHUPOBAHHBIX 3a7ay Ha MPUMEHEHHE 3aKOHOB
COXpaHEHUS B MEXAHUKE.

Paznen 3. MonekynsapHas pusuka

VYpoBeHb TpeAbsABICHUS MaTepuaia oOecleuuBaeT YydyalluMCSl peliath 3ajay
MOBBIIICHHOT'O YPOBHS CJIOKHOCTU U OKCIIEPUMEHTAIIBHO IIPOBEPATH OCHOBHBIE 3aKOHOMEPHOCTHU
MOJIEKYJISIPHOM (pU3HKH.

OOyuarommuecs: OyayT 3HATh:

- OCHOBHBIE TIOHSATHUS MOJIEKYISIPHOW (PM3UKHU: TEIJIOBOE JBH)KEHUE YACTHII, MACCHI
U pa3Mepbl MOJIEKYJI;, UACATbHBIN ra3; U30TePMUUYECKUN, H30XOPHBIN, N300apHBINA U aqua0daTHBIN
NPOLIECCHI; OPOYHOBCKOE IBM)KEHHE, MOJIIPHAs TEIUIOEMKOCTh; TeMiepaTypa (Mepa cpemHei
KUHETUYECKOW PHEPTHH MOJIEKY); HEOOPaTHMOCTh TEIUIOBBIX IPOLIECCOB; KOJIMYECTBO, TEILIOTA,
BHYTPEHHSISl DHEPIYsl; HACBIILICHHBIC U HEHACBILEHHBIC TIapbl; BIIAYKHOCTb BO3/lyXa; AHU30TPOIIHS
MOHOKPUCTAJIJIOB, KPUCTAIIMUECKUE U aMOp(HbIE TeNa, yIpyrue U miacTuyeckue aedopmanui,

- OCHOBHBIE 3aKOHBI MOJIEKYJISIPHON (DPM3UKU: OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-
KMHETUYECKOW Teopuu, ypaBHeHHe MenneneeBa-Knanelipona, cBsA3b MexAy NapamMeTpaMu
COCTOSHMS Tra3za B M30IpoLeccax, IEpBOE M BTOPOE HAYal0 TEPMOJUHAMUKH, YPaBHCHUE
Maiiepa, ypasuenue Ilyaccona,

- CYThb OCHOBOIIOJIATAIOLIUX ONBITOB MOJEKYIsApHOU (usuku: omneiToB LlTepHa,
[leppena, Jlamepta, xoyns, MenneneeBa u Knaneiipona, llapns, boitns u Mapuorra, ['eii-
JIroccaka, Kapno u ap.

- BO3MO’KHOCTH MPUMEHEHUS MOJIEKYJISIPHOM (PU3MKM: MCHOIB30BAHNE KPUCTAIIIOB
U JPYTUX MaTepUalloB B TEXHUKE, TEIUIOBBIC IBUraTeId U UX NPUMEHEHUE HA TPAHCIIOPTE, B
HHEPreTUKE M CEIIbCKOM XO34WCTBE, METOAbl MPO(UIAKTHUKKM U OOprObI € 3arpsi3HEHUEM
OKpY>KarollEen Cpeibl;

- OCHOBHbIE U3MEPUTEIbHbIE TPUOOPHI MOJIEKYIAPHON (PU3HKH.

OOyuatommuecst Oy1yT yMeTh:

- NPaBUJIBHO ONUCHIBATh U OOBSICHATH OCHOBHBIC SIBICHMS U  IPOLECCHI
MOJIEKYJISIPHOM (PU3HMKH, JaBaTh TOYHbIE ONPEAEICHUS OCHOBHBIX OHATUI TEPMOINHAMUKY,

- n300pakaTh Ha 4YepTeXe 3aBUCUMOCTH OCHOBHBIX TEPMOJUHAMUYECKHUX
[apamMeTpoB B U30IIPOLIECCAX;



- pemiaTh 3aJadyd HA pacyeT KOJIMYECTBA BELIECTBA, MOJSAPHOM MAacChl C
HCIIOJIb30BAHUEM OCHOBHOI'O YPABHEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU Ia30B, YPABHEHUS
MenneneeBa-Kuanelipona, cpeiHeil KHHETUYECKON PHEPIMH XAO0TUYECKOTO JBUKEHUSI MOJIEKYJI
U TEMIIEpaTypbl, IMOBEPXHOCTHOTO HATSHKEHUS XUIAKOCTU U IIapaMEeTpPOB YIPYIHX CBOMCTB
MaTepHUaos,;

- paccuntbiBath KII/I TemmoBbIX ABurateneii, paboTy raza, BHyTPEHHIOIO SHEPIHIO
¥ KOJMYECTBO TEIUIOTHI B M30Mpoleccax M aauabaTHOM Ipolecce Ha OCHOBE IEpBOro Havaia
TEPMOJIUHAMUKU;

- YUTaTh W AQHANU3UPOBATh  TpaduKW,  BBIPAKAIOIIME  CBSI3b  MEXKIY
TEPMOJAMHAMHUYECKUMH MapaMeTpaMu M BBIYUCIIATH paboTy ¢ MOMOIIBIO IpaduKa 3aBUCHMOCTH
JaBJIEHUS OT 00bEMA,

- OIPECTSITh JKCIEPHUMEHTAIbHO NapaMeTphl COCTOSHUSI Ta3a (TeMIeparypy,
00bEeM U JIaBJICHHE), MOJYJIb YIIPYTOCTU MaTepualia, KOA(p(PHUIUCHT NOBEPXHOCTHOTO HATSHKECHUSI
JKUJIKOCTEH;

- MOJIb30BaThCcs  (PU3MYECKUMHU  NPUOOpaMU:  IMCUXPOMETPOM, TUTPOMETPOM,
TEPMOMETPOM, MEH3YPKOU, MAHOMETPOM,;

- peuaTh 3a1a4u BBICOKOTO U MOBBIIEHHOTO YPOBHS CIIOKHOCTH I10 MOJIEKYJISIPHOMN
(U3HKE ¥ OMMITHATHBIC 33]IaUH.

@opMBI 3aHATHM, UCTIOJIB3YEMBIE IIPU U3YYEHUN JAHHOIO pasjena:

- JIEKIIMOHHAS,

- WHIUBUAyalbHas paboTa,

- rpymnmnoBas paboTa;

- WHIMBUAyallbHasi KOHCYJIbTALIMS,

- IPYIIIOBasi KOHCYJIbTALMA;

- KOHTpOJIbHas padoTa;

Tema 3.1. MonekynspHO-KHHETHUECKas! TEOpHUs

Teopus. OCHOBHBIE TOJIO)KEHHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUM M UX OIIBITHBIE
oOocHoBanus. uddy3us m OpoyHOBcKoe ABMKeHHE. B3ammopelicTBue aTOMOB M MOJIEKYI
BeniectBa. Macca u  pasmepbl Moaekynl. IlocrosHHas ABoragpo. JluHamuueckue u
CTaTUCTUYECKHE 3aKOHOMEPHOCTHU. BeposTHOCTE COOBITHS. MHKpO- UM MakpoONHCaHHE
¢usnueckux cucreMm. CpenHue 3HaueHHs (U3MUYECKUX BeNWYMH. PacmpeneneHue kak crnocod
3amaHus cocTosiHUA cucreMsl. Pacnipenenenne MakcBemna u bomsivana. OnsiT IltepHa,
[leppena, Jlamepra. WpeanbHblii 1a3. OCHOBHOE YpaBHEHUE MOJEKYISIPHO-KUHETUUECKOM
TEOpUM HJeabHOro rasza. Temmeparypa u ee u3MepeHHe. AOCOIIOTHBIM HyJb TeMIepaTyphbl.
YpaBHEHUE COCTOSHMS HJEalIbHOIO ra3a Kak CIIEACTBUE OCHOBHOI'O YPaBHEHHUS MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUM Ta30B M €ro 4YacTHbIE Cllydad Ul IIOCTOSIHHOW TEMIIEPATypHl,
MIOCTOSIHHOTO 00beMa U MOCTOSIHHOTO JaBieHus. PeanpHble ra3sl. YpaBHeHue Ban-nep-Baanbca.
Cpennsis anuHa cBOOOAHOro mpoOera. ArperarHble COCTOSHUSL M (a30BbIE IEPEXO/IBI.
HacpllieHHple M HEHACBHIIECHHBIE Mapbl. 3aBUCUMOCTb JIABJIEHUS U IUIOTHOCTH HAaCBILIEHHOI'O
mapa OT TEMIIEpaTypbl. 3aBUCHUMOCTb TEMIIEpaTypbl KUIEHUS KUAKOCTU OT JaBJICHUS.
Kputnueckas temneparypa. @a3oBble epexopl U JuarpaMmma cocTosiHus BeecTsa. [Iponeccsl
KOHJICHCAllUM M UCIApeHHs B IPUpOAE M TeXHUKE. Biaxnocts Bo3nyxa. Touka pocel.
[Icuxpomerp. I'mrpomerp. CBoiicTBa moBepxHOCTU KuAkocTell. I[loBepXHOCTHast >Heprus.
IToBepxHocTHOE HarspkeHue. CmaumBanue. Kanwuisipasle sBiaeHus. CTpoeHHME KpUCTAILIOB.
Anmzotponuss  KpucrtauioB.  [lomumoppusmel.  MOHOKpHUCTAIBI M HOJMKPUCTAJUIBL.
[IpocTpaHcTBeHHas pemieTka. DneMeHTapHas sueiika. Cummerpust kpuctamwioB. JledexTsl B
kpuctaiiax. OOpazoBaHMe KPUCTAJUIOB B MPHPOJIE M TOJydeHHE UX B TexHHKe. CrocoOsl
YIPABICHUS MEXaHUYECKMMHU CBOMCTBaAMHU TBEpPAbIX Tesl. lloHATHE O KUAKUX KpUCTaJLIax.
Amopoubie Tena. Jedopmarnuu. Hampsokenne. MexaHuuyeckre CBOWCTBA TBEPIBIX TeIN:
YIPYrocTh, MPOYHOCTh, IUIACTUYHOCTH, XPYNKOCTh. Jlmarpamma pactTspkenus. CoznaHue
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MaTepHAJIOB C HEOOXOIUMBIMU TEXHUYECKMMH CBOMCTBAMHU.

Ilpaxmuxa. PacueT MHKPOCKOIIMYECKMX M MaKpPOCKOIMYECKHX MapaMEeTPOB peajbHBIX
cucteM (CKOpPOCTh MOJIEKYJ, TEMIIepPaTypa, JaBJICHHE, KOJMYSCTBO BEIIECTBA, YHUCIO MOJEKYI).
Pemenue 3amau Ha ypaBHeHue MenzeneeBa- KianeiipoHa u razoBble 3akoHbl. IloctpoeHue
rpaMKOB M30IPOIECCOB M UX aHAJIM3. BhlyMclIeHne mapamMeTpoB KMIKOCTEH M TBEPIBIX TeEll
(momynss IOwsra, ymmuHeHHs AehOPMUPOBAHHOTO Tena, KOA(pQUIKMEHTa MOBEPXHOCTHOTO
HATSOKCHUS, BIXHOCTH BO3/AyXa M 1p.). PelleHne KauyeCTBEHHBIX M PACUCTHBIX 3aiad Ha
KallWJULSIPHBIC SIBJICHUS U (a30BbIe NEPEXO/Ibl, aHAIN3 (Pa30BBIX TUATrPAMM.

Tema 3.2. TepmoauHamMuka

Teopus. TepMOANHAMHYECKHH MOIXOA K U3YU4EHHUIO (PU3NYECKUX MPOIECCOB.

TepmonuHamMuyeckue mapaMeTpsl COCTOsIHMS Tena. BHyrpeHHssa sHeprus tena. Ilepsoe
Hayajgo TEpMOJUMHAMUKU. TepMoaAMHAMHUYECKOe omnucaHue (Ha3oBBIX MEPEeX0/0B, AHAIU3
($a30BBIX NPEBpALICHUNA C SHEPreTUYeCKOM TOYKM 3peHus. Pabora wuieansbHOro rasa mnpu
u3MeHeHnn oObema. I[IpuMeHeHue mepBoro Havyajga TEPMOAMHAMHUKU K PA3IMYHBIM TEIJIOBBIM
npoleccaM, COBEpIIAeMbIX HaJl UACANbHBIM ra3oM. AnuadaTHblil nporecc. TernnoeMKoCcTH ra3os
IpU MOCTOSIHHOM JIaBJICHHUU U TOCTOSIHHOM oObeMe. TemnoeMKocTh TBepaAbIX Tei. TemnsoBble
MamuHsl. [IpuHuun pelicrBus temnossix asurarenei. Lukn Kapno. KIIJ[ trennosoro nsurarens
U IIyTH €T0 NOBbIIIEHUS. J|BUraTenb BHYTPEHHETO CrOPaHMUsL.

[TapoBast u razoBasi TypOWHbBI. PeakTuBHBIC ABUraTeNd. XOJOAWIbLHBIE MalIUHBL. Ponb
TEIJIOBBIX MAIllMH B Pa3BUTHM TEIJIOOHEPIEeTUKU U TpaHCHoOpTa. TenaoBble MAlIMHBI U OXpaHa
npupoasl. OOpatumble W HeoOpaTuMmble mpouecchl. HeoOpaTuMOCTh TEMIOBBIX MPOIIECCOB.
BTopoi1 3aK0OH TEpMOAMHAMUKYU U €r0 CTATUCTUYECKUN CMBICII.

Ilpaxmuxa. PacueT TepMOAMHAMMUYECKUX NapaMETPOB PEAJIbHBIX CUCTEM B PA3IUYHBIX
cocTtosHusAX. TepmMoauHaMuueckuid aHanu3  (a30BBIX NpEBpallleHHd. JHepreTudyeckue
COOTHOILICHUSI TPU HCHApeHHH (KOHACHCAIMU), IUIaBJICHUU (KpUCTA/UIM3AIlMU) BEIECTBA.
IIpumeneHue nepBoro Havaia TEPMOJAMHAMUKH K ONMCAHUIO NIPOLIECCOB HAJ| UCABHBIM I'a30M,
pacdeT mapaMeTpoB rasa B 3Tux npoueccax. Beruncnenne KI1J] TennoBeix MammuH (B TOM 4uciie
U HWJCAIBHBIX), pa0OTAIOIIUX 110 Pa3IMYHBIM HUKIaM. KayecTBEeHHBIC 3a/1aud Ha BO3MOYKHOCTb-
HEBO3MOXXHOCTh ~ CO3JaHHSl ~ «BEYHOro  JBUTareis». Pacuer 2PQPEeKTUBHOCTH  pabOTHI
XOJIOIUJIbHBIX YCTAaHOBOK.

Paznen 4. DnekTpoauHaMuKa

VYpoBeHb NpebABICHUS MaTepuaiga OOecleyrBaeT YYaIlMMCS BO3MOXKHOCTb peIIaTh
3ala4yd IOBBILIEHHOI'O YPOBHSI CIIOXKHOCTU M 3KCIEPUMEHTAIbHO IPOBEPATH OCHOBHBIE
3aKOHOMEPHOCTH DJJIEKTPUYECTBA M MarHeTH3Ma, a TakXke KoyeOaTelnbHbIX M BOJHOBBIX
IIPOLIECCOB.

OOyuarommuecs: OyayT 3HATh:

- OCHOBHBIE IOHATHS DJEKTPUUYECTBA M MAarHeTH3Ma. JJIEKTPUYECKUM 3apsn,
JJIEKTPUYECKOE M MAarHUTHOE II0JIsI, HAaNpPsDKEHHOCTh, Pa3HOCTh INOTEHILMAJIOB, HAINPSIKEHHUE,
ANIEKTPOEMKOCTb, IUAJIEKTPUYECKas IMPOHMUIIAEMOCTb, cTOpoHHHE cuibl u JJIC, maraurtHas
WHIYKIIMS, MarHUTHBIN TIOTOK, MarHUTHAs! IPOHUIIAEMOCTh, HANIPSHKEHHOCTh MAarHUTHOTO MOJIS.

OOyuatomuecst OyayT yMeThb:

- NPaBUJIBHO OMNHUCHIBATE U OOBACHATH OCHOBHBIE SIBIEHUS M  IPOLIECCHI
ANEKTPOIMHAMUKH, JaBaTh TOYHbIE ONPEAEIECHUS OCHOBHBIX MOHATUH 3JIEKTPOMarHeTU3Ma.

@DopMBI 3aHATHH, UCTIOJIB3YyEMBbIE IPU U3YYEHUHU JAHHOTO pa3Jena:

- JIEKIIMOHHAS,

- WHIUBUIyalbHas paboTa,

- rpymnmoBas pabora,

- WHIVBUIyalbHAs KOHCYIbTAIIHS,
- TPYIIOBasi KOHCYIbTAIHS;

- HUTOTOBBIH TECT.
Tema 4.1. DnexTpudeckoe mnose
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Teopus. 3akOH COXpaHEHMs DJIEKTPUYECKOIO 3apsjga. TouedyHbI M pacrpeleleHHbII
3apsansl. 3akoH Kynona. Onekrtpuueckoe mnose. HanpsbkeHHoCTh. JIMHMM HampsHKEHHOCTH.
DJNEeKTpUUYECKOE TI0J€ TOUYEYHBIX 3apsanoB. OpHoponHoe anekrpuueckoe mnoJsie. IloTox
HaIIPSDKEHHOCTH  JJIEKTpUYecKoro monist. Teopema l'aycca u ee mpuMeHeHue Uil pacdera
ANIEKTPUYECKHX ToJIel. PaboTa 3neKkTpuieckoro mnois npu nepeMenieHun 3apsaaos. Ilotenmnuman.
Hanpsokenue. CBsi3b MEXKIYy HaNpSKEHUEM M HaPSKEHHOCTHIO. [IpOBOIHUKM B 3JIEKTPUUYECKOM
1oJie. DJIEKTPUUECKAsT EMKOCTb.

DJeKTpUUYECKas EMKOCTh IIOCKOTO KOHJEeHcaTtopa. JluasneKkrpudeckas MPOHULAEMOCTb.
OHeprus snexkrTpuueckoro nosst. InoTHocTs 3Hepruu. JIMAIEKTPUKH B 3JIEKTPUYECKOM IIOJIE.
Mexanuszm HOJISIpU3aLuU JIABJIEKTPUKOB. DneKTpeThl u CErHETORJICKTPUKH.
[Tre302nexTpuueckuii 3pPeKT u ero NCroIH30BAHNE B TEXHUKE.

IIpakmuka. PemeHne Ka4eCTBEHHBIX 3aJad IO OJIEKTPOCTAaTHKE (dIEKTpHU3alus,
npoBoJsie cdepbl), OObICHECHHE HAOJIIOJACMbIX 3JCKTPUUCCKUX SBJICHUN. Pacuer cuiibl
B3aUMOJCUCTBUSA DJIEKTPUYECKUX 3apsAl0B, €MKOCTH, 3apsja M DHEPIMM KOHJEHCATopa.
[Toctpoenune rpauKOB 3aBUCUMOCTEH JIIEKTPUYECKUX MApaMEeTpOB 3apsDKEHHBIX Tl OT
KOOpAMHAT.

Tema 4.2. 3aKOHBI MOCTOSIHHOTO TOKA

Teopus. YcioBusl CyIIECTBOBAHMS IOCTOSHHOIO ToKa. CTallMOHapHOE 3JIEKTPUUYECKOE
nosie. OJEKTPUYECKHUE LENU C IOCIEJOBATEIbHBIM M MapaJUIENbHBIM  COEIMHEHUSIMU
IIPOBOJAHMKOB. DJIEKTPOABIKYIIAs cuia. 3akoH OMa JJi1 HEOJHOPOAHOIO y4acTKa LENu U JJis
nosiHOM nenu. IlpaBuna Kupxrogda. Pacuer pa3BeTBICHHBIX 2JEKTPHUUECKUX LIETIeH, CMEIIaHHbIX
COeMHEHUH MPOBOAHUKOB. LIIyHTHI M NOMOJHUTENbHBIE COMPOTUBIEHUA. PaboTa 1 MOIIHOCTD
ToKa. 3akoH Jlxoyns-Jlenna.

OnexTpuyeckuii TOK B MeTamiaXx. (OCHOBHBIE TIOJIOKEHUS DJIEKTPOHHOM Teopuu
IIPOBOAMMOCTU MeTaI0B. CKOPOCTh YNOPSAOUYEHHOIO JBIKEHMSI JIEKTPOHOB B IPOBOJHUKE.
3aBUCUMOCTb CONPOTHBIIEHUS OT TemrepaTypbl. CBEpXIPOBOAMMOCTb. JJIEKTPUYECKUN TOK B
IIOJIYIPOBOIHUKAX. DJIEKTpUYECKasl MPOBOJAUMOCTH IOJYIPOBOJAHUKOB U €€ 3aBUCHUMOCTH OT
TemnepaTypbl U ocBeuieHHs. CoOCTBEHHas M NPHUMECHAas MPOBOAMMOCTH MOJIYHNPOBOJIHUKOB.
Tepmo- 1 POTOPE3UCTOPHI.

ONEeKTpOHHO-IBIpOuUHBIl  mnepexoxa.  IlomynmpoBonHukoBbli — nuoxa.  TpaHsucrop.
[TpuMeHeHHe MOTYNPOBOAHUKOBBIX MpHOOpoB. Tpurrep kak snemeHT OBM. HuTerpanbHbie
CX€MBbl. DJIEKTPOHHAs AMHUCCHs. BonbT-aMIiepHasi XapakTepuCTUKa JU0/a. JJIEKTPOHHBIE ITYUYKH
U HUX CBOMCTBA. DIEKTPOHHO-Iy4eBas TpyOKa. DIIEKTpUYECKHH TOK B pacTBOpax W pacruiaBax
NIEKTPOJINTOB.  3akoH dnekrponu3a. OmnpeneneHue 3apsna diekTpoHa. IIpumeHeHue
AJIEKTPOJIN3a B TEXHUKE. DIEKTPUUYECKHI TOK B razax. HecamocTosATenbHbBIN U CAMOCTOATEIbHBIN
paspsibl B Tra3zax. Buabl caMOCTOSATENBHOTO paspsaa (TNICIOIIUi, HMCKPOBOW, KOPOHHBIH,
nyrosoil). [lonarue o miazme. MI'JI-reneparop. DnekTpuueckuil TOK B Bakyyme. BakyyMmHbIN
MO/ ¥ TPUOL. DNEKTpOHHO-11yyeBas Tpyoka. OnbiT Modde-Mumkena.

IIpakmuka. Pacuer cONpOTUBIEHUS MOCIEA0BATEIBHOIO, MapaIeIbHOIO U CMEIIaHHOTO
COCAVHEHUsI IPOBOJHUKOB. BBIYMCIICHHME MaJeHUs HAIPSHKCHUSA, CWIbl TOKA, BBLACIAEMOU
MOIITHOCTH B LIETIM MTOCTOSIHHOTO TOKa. Pacuer ciokHbIX Leneil ¢ momorpto npasui Kupxroda.
IloctpoeHre W aHaIU3 BOJIBTA-aMIIEPHBIX XAapPAaKTEPUCTUK PE3UCTOPOB, PAaCTBOPOB U
IIOJIYIIPOBOJAHUKOB.

Hrorosoe 3ansatue

KonrpomnbHas padora.

1.4. Ilnanupyemble pe3ybTaThbl

Pasnen | ®opma [Ipuémer u Metons! | dumaktnuecku | TexHHUYECK ®dopma
3aHATHS OpTraHH3alun i oe MOJIBEZCHUS
00pa3oBaTeNLHOTO MaTepual. OCHAIIIEHHE WTOrOB
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pouecca ONeKTpOHHbIE
WCTOYHUKHI
Matema | KomOunu | Madopmanmonno- | Pasmatounsie [lepconans | KontponbHast paboTa
THKA poBaHHas | peLENTUBHBIN MaTepuabl HBIN KonTponbHsIii TecT
B Penponykrususiii | IIpesenTtanun KOMIIBIOTEP
¢duznec [Ipobnemuoe Caiit [Ipoekuno
KHX M3II0KEHHE alexlarin.net HHOE
pouece YactuuHo- Caiit mathus.ru | o6opynosa
ax TIOMCKOBBIH HHE
JucTaHImoHHBIN Hoctyn
cetn
Wnrepner.
Hanuune
HIICKTPOHH
oM
TIOYTBI
Mexan | KomOun | Madopmanuonno | YueOHo- Ilepconan | KontposibHas paboTa
HKa UPOBAHH | - PELICIITUBHBII METOJUYECKO | BHBIN KoHTposabHbIi TECT
ast PenponykTtuBHblii | € nocobue | KOMIbIOTE
[TpobnemHoe «Kunemaruka | p
H3JI0KEHUE », [Ipoekuno
YactuuHo- «JluHamMuKa», | HHOE
MTOUCKOBBIN «3aKOHBI obopynoB
JIMCTaHIIMOHHBINA | COXpPAHEHUS» | aHUE
Paznarounsie | Jloctynm k
MaTepHUalIbl ceTu
IIpesenrauus | MHTEpHET.
Caiir Hamnune
mathus.ru ANIEKTPOH
HOM
TIOYTHI
JleMoHCTp
allMOHHOE
u
naboparop
HOE
obopynoB
aHue
Monek | Kombun | Madopmanuonno | YueOHo- Ilepconan | KontposibHas paboTa
yJIIpHa | pOBaHHA | PELICNITUBHBIN METOJUYECKO | BHBIN KoHTposbHbIi TECT
a1 a1 PenponykTtusHbIl | € nocobue | KOMIbIOTE
¢dusnka [TpobnemHoe «Mounekynsp | p
U3JI0KEHUE Has ¢pusuka» | [Ipoekiumo
YacTtuuHo- Paznarounsie | HHOE
MTOMCKOBBIM Marepuabl obopynoB
Jucranimonusiii | [Ipesentauuun | anue
Caiit Hoctyn k
mathus.ru ceTu
WNHurepHer.
Hamnune
IEKTPOH
HOM
TIOYTBI
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JleMoHCTp

allMOHHOE
u
naboparop
HOE
obopynoB
aHue
¢busnueck
oro
Onextp | Kombun | Mudopmamnmonto | YuebHo- DIlepco KonTtponsHas paborta
0 u peLenTUBHbIN METOJMYECKO | HaJlbHBIM | KOHTpOJIBHBIA TeCcT
JUHAMHU | poBaHHa | PenponykTuBHBIN | € nocobue | KOMIbIOTE
Ka o [TpoGnemHoe «QnekTpuuec | p
H3JI0KEHUE KoOe none. | [Ipoekuno
YacTtuuHo- 3aKOHBI HH 0€
MTOUCKOBBIN MOCTOSIHHOTO | 000pyI0B
JIMCTaHIIMOHHBINA | TOKa», aHue
«Maruautnoe | Jloctynm k
I0JIE. CETH
OnexrpomarH | MHTepHeT.
WUTHAs Hamnune
WHTYKIHS, IIEKTPOH
«Konebanus | HOH
Y BOJIHBI» MOYTHI
Paznarounsie | JlemoHcTp
MaTrepuabl a1, MIOHHOE
[Ipesenrauuu | u
Caiit nabopatop
mathus.ru HOE
obopynoB
aHue
¢busnueck
oro
KaOuHeTa
Ontuka | Kom6bun | MHdopmammonto | YuebHo- [Tepconan | KontponpHas pabota
Hu Hu peLenTUBHBII METOJIUYECKO | BbH biif | KOHTpOJIbHBI TECT
KBaHTO | poBaHHa | PenponykTuBHbIN | € nocobue | KOMIbIOTE
Basi [TpobnemHoe «Onruka. p
¢busnka U3JI0KEHUE KBanToBas [Ipoekuno
6) acTU4YHO- busnka» HH 0€
MTOUCKOBBIM. Paznarounsie | oGopymoB
JIMCTaHIIMOHHBIN | MaTepHUalbl aHue
IIpesenranuu | Hoctyn K
Caiir CeTu
mathus.ru Wnrepne.
Hamnune
IEKTPOH
HOU
MIOYTHI
JlemoH
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CTpaIloH
HOE U
naboparop
HOE
obopynoB
aHue
¢busnueck
oro
KaOuHeTa

Pa3gen 2. OpraHu3anMoHHO-NeIAroru4ecKne ycJaoBUs
2.1. YcaoBus peanu3auuy NporpaMmbl

Peanmzanus Ilporpammbl mpeanonaraeT MOATOTOBKY OOYYalOIIMXCS K YYacTHIO B
OJIUMITMAJIaX U KOHKYpCaX pa3INYHbIX YPOBHEH.

Bonpmias yacte BpeMEHM OTBOJMTCS Ha pEIIEHHE 3a/ady, B TOM YHUCIE BBICOKOTO MU
MOBBIIIEHHOTO YPOBHS CI0KHOCTH.

[Iporpammoii TpeayCMOTPEHO MPOBEICHHE JTa0OPaTOPHOrO MpaKTHKyMa IO BCEM
pazzaenaM (U3HKH.

[Iporpamma BriItoyaeT pazmen «Maremaruka B (DU3MUYSCKHX TpoIleccax» Kak
MHCTPYMEHTA JJIs pelieHus] (PU3NYECKUX M SKCIEPUMEHTAIbHBIX 337ay Ha pa3IMYHbIX 3Tamax
U3yuYeHUs (PU3UKH.

Bospacthas kareropus ooyuaromuxcs o nporpamme ot 15 1o 16 ner.

[Tporpamma npegHasHaueHa JUIst 00y4aroIMXCsl, MPOSBIISAIONINX MOBBIIICHHBIN HHTEPEC K
¢bu3nKe, TEMOHCTPUPYIOIIUX MOBBIIICHHBIE aKaJeMHUECKHUE CIIOCOOHOCTH B obOnactu (Gp3uKu U
MaTeMAaTUKH.

Cpok peanuzanuu nporpammbl coctaBiseT 1 roxa (72 vaca B rom). OO0Iiee KOIMYECTBO
yacoB 1o IIporpamme coctasisier 72 yaca.

@OpMBI U PEKUM 3aHATUN

@opMbl OpraHu3alluil JEATEIbHOCTH OOYUYaIOUIMXCS: WHAMBHyaldbHas, TPYyMIOBas
¢bpoHTaNIBHAS.

Ha 3anartusx npumensercs auddepeHUnpoBaHHbIN, HHIUBUAYaJIbHBIA MOJIXOA K
KaxoMy oOyydaromemycsi. Hamosnnsiemocts rpynmnsl oT 12 yenosexk.

Mertoabl 00yueHus

ITo cnocoOy opraHu3anuy 3aHATHH - CJIOBECHBIE, HATJISAHBIE, IPAKTUYECKUE.

[To ypoBHIO JeATENBHOCTH OOYYaOUMXCA - OOBICHUTEIBHO-MIUTIOCTPATUBHBIE,
PEnpoIyKTUBHBIE, YACTHUYHO-ITOUCKOBBIE, HCCIIEJOBATEIbCKHE.

Tunsl 3aHATHI. KOMOMHHpPOBAHHBIE, TEOPETUUYECKHE, MpPAaKTUYEeCKHe, JTabopaTOpHBIE,
pENeTUIIMOHHbIE, KOHTPOJIBHBIE.

OsxuiaeMple pe3ynbTaThl U CIIOCOOBI ONPEaeICHHs UX Pe3yIbTaTUBHOCTH

OCHOBHBIM pE3yAbTaTOM OOYUEHHs SBISETCS IOCTHKEHHE BBICOKOW KOMIIETEHTHOCTHU
oOyyaronuxcss B oOsacTM  (QU3MKM M MaTreMaTWKH, HEOOXOAMMOM JUIs MpOJOJDKEHUS
0o0pa3oBaHMs B TEXHUYECKUX By3aX

OOpasoBarenbHble pe3ynbTaThl oOydeHus 1o [Iporpamme mpuBeIeHbI B paszene
«CopeprxkaHue nporpaMmmbI».

PyOpuka «3HaTh/IOHUMATE» BKIIIOYAET TpeOOBaHMUS K ydyeOHOMY Marepuany, KOTOPBIHA
YCBAaMBACTCS U BOCIPOU3BOAUTCS oOydarormmmucs. OOyuaromuecs: J0JKHBI MOHUMATh CMBICI
M3y4aeMbIX OHATUH, IPUHIMIIOB U 3aKOHOMEPHOCTEH.

PyOpuka «YMeTh» BKIIOYAaeT TpeOOBaHUs, OCHOBAaHHbIE Ha 0Oojiee CIOXKHBIX BHIAX
NeSITEIbHOCTH, B TOM YHCIIE TBOPYECKOH: cO3/1aBaTh OOBEKTHI, ONEPUPOBATH UMM, OLIEHUBAThH
YUCJIOBBIE MapaMeTpbl IPOLECCOB, NPUBOJIUTH IMPUMEPbl MPAKTUUYECKOTO HCIOJIb30BaHMS
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MOJIy4EHHBIX 3HAHUM, OCYIIECTBIISATh CAMOCTOSITEIbHBIN MOUCK yueOHOH HHbOpMAaITHH.
B pesynprare peanmsanuu I[IporpamMMbl B 4acTM peanu3aliMv pa3sBUBAIOLIMX 33Jad,
oOyuaromecs

OyIyT yMeTh:

. aHAIM3UPOBATH U ONHMCHIBATH IPUPOIHBIC IPOIIECCHI U SBIICHNUS,

. CaMOCTOSITENILHO IPHOOPETATh U IPUMEHSTh CIICUaIbHbBIC 3HAHMUS;

° paboTaTh B YCIOBHSAX OTpaHUUYCHHN (BpeMsi, peCypcChl);

. BBIJIBUTATh U JJOKA3bIBATh TUIIOTE3bl IKCIIEPUMEHTAILHBIM IYTEM, pa3padaTbiBaTh

CTpaTEruio pelIeHUs 3a/1ad, MPOTHO3UPOBATH PE3YyJIbTAThl CBOEH AEATEILHOCTH, AHAIM3UPOBATH
W HaxOJUTh pAalMOHAIBLHBIE CIOCOOBI pEHICHHS 3aJadd IyTeM JeTaU3alliH, CO3JaHHON
MaTeMaTHUYeCKON U (PU3NIECKONM MOJICIIH.

2.2. OueHo4Hble MaTepuaIbl H (OPMBI aTTEeCTALNHU

[lenarorunueckoe HaOJIOZCHUE, MENArOTHUSCKUM aHaIM3 Pe3y/bTaTOB pEIICHUs 3ajad,
pe3yabTaThl Y4acTHsl B KOHKYpCax pa3jiudHbIX YPOBHEH.

Buapl KOHTpOIISL: BXOAHOM, IPOMEKYTOUYHBIN, UTOTOBBIIA.

@opMbI IOABEACHNS UTOTOB peanu3anuu IIporpamMmsl

B xoxme peanmusanuu IlporpaMMel MpOBOAMTCS MPOMEXKYTOUHAs arTectanus B (Gopme
TecToB. Ilo okoHUaHMM OOYyYeHHUS NPOBOJUTCS WTOTOBasl aTTECTalUsl B BUJIEC KOHTPOJIBHOM
paboThI.

2.3. KanennapHbplii yueOHblii rpaguk

Otanbl 00pa3oBaTeIHLHOTO MpoLecca lron
ITpog0IKUTENPHOCTh YUeOHOTO ro/1a, HeJens 36
Bo3spact nerei, net 15-16
[Tpo 10IKUTENBHOCTD 3aHATHSI, Yac 45 mMun
Pexum 3aHsATUS 2 u./Hen
I'onoBas yueOHas Harpyska, yac 72

Cnucox utepatypsl

1. CuByxun J[.B. Kypc ¢wmsuku B 5u Tomax / JI.B. CuByxun - M.:
«OU3MATIIUT», 2013.

2. MarseeB A.H. Kypc ¢usuku B 5-u tomax / A.H. MarBeeB - M.: «Bpicmas
mkona», 2013.

3. Tpodpumosa T.U. Kparkuii xypc ¢usuku / T.M. Tpodumoa - M.: «Beicmas
mkona», 2012.

4, bexnemumer /1.B. Kypc ananutuueckoit reometpun U mHeiHoW anreopsr / J1.B.
Bexnemuiies - M.: «DUU3MATIIUT», 2011.

5. [Muckyno H.C. uddepennnanibnoe U MHTErpaJbHOE HCUMCICHUSA: YdeOHOe
nocobue B 1Byx Tomax / H.C. ITuckynos - M.: «Hayka», 2010.

6. bepman I''H. COopHHMK 3amady mo Kypcy MaTeMaTH4YecKOro aHaiausa. YueOHoe
nocobue / I'.H. bepman - M.: «Knura no TpeboBanuto», 2012.

Crnucok auTeparypsl, pPeKOMEHI0BAHHOM 00yYaromuMcs

1. 3amaun MOCKOBCKMX TOPOACKHMX oiummuan no ¢usuke. 1986-2005 rr. - M.:
uznarenscteo MITHMO, 2012.
2. 3800 3a1a4 mo ¢u3uKe AT KOJIBHUKOB U MOCTYMAIOUINX B BY3bI - M. «Jlpoda»,

2010.
Crnucoxk nureparypbl, peKOMEHOBAHHON POJUTEIAM

1. [llebnanoBa, E. WM. Heycnemnbie onapenubie mikogsHukd [/ E. U.
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Ille6manoBa.
- M.: BUHOM. Jlabopatopus 3nanuii, 2011.

2. Puuapn Temmuiap. IlpaBuna camoopranusanuu. Kak Bc€ ycneBarh, HE HalpsArasch
| Anbriuna [Ta6numep, 2013.

3. 3enenuna, E. B. (kanauaar neaarordueckux Hayk; 3aM. AupekTopa; Kpaepas mkomna-
MUHTEPHAT /IS OapeHHBIX AeTei, I. BraauBoctok). OnapeHHbIi peOCHOK: KaK €ro BOCIHUTHIBATh
u obyuars? / E.b.3encuuna [Tekct] / HapoaHoe oopa3zoBanue. - 2010. - Ne
1. - C. 201-206.

CIuCOK 3JIEKTPOHHBIX HCTOYHUKOB HH(POPMALIUN

1. Caiit Bceepoccuiickolt omuMnuansl mo ¢usuke: [Dnexrponnsii pecype] URL:
https://physolymp.ru. (Jlata oopamenus: 28.08.2018).

2. Caiir Bcepoccuiickoil onmummuansl mo acTpoHoMuM: [DnekTpoHHbIi pecype] URL:
https://astroolymp.ru. ([lara oopammenus: 28.08.2018).

3. HayuHo-nony/spHblii acTpoHoMHuYeckuii caiit: [Dnektponmbii pecypc] URL:
https://astronet.ru. (Jlata oopamenwus: 28.08.2018).

4. OrkpeiTeiii Gank 3aganuii EI'D: [Dnexrponnsiii pecypc] URL: https:/fipi.ru. (data
obpamenus: 28.08.2018).

HopmaTuBHBIE JOKYMEHTBI

1. ®enepansublii 3akon Poccuiickont ®enepamun ot 29 nekabps 2012 r. Ne 273- @3 «06
obpazoBanuu B Poccuiickoit deneparum».

2. Tlpukas MunuctepcTBa 00pasoBanus 1 Hayku P ot 29 aprycra 2013 1. Ne 1008 «O6
yrBepxkaeHun llopsiika opraHuzali M OCYHIECTBICHHS O0Opa30BaTeNbHOU NEATENBHOCTH IO
JOTIOJTHUTENBHBIM 00111e00pa30BaTeIbHBIM IIPOrpaMMamM>».

3. IIpukas JlemapramenTta oOpasoBaHus ropoga Mockeel «O Mepax IO pPa3BHTHIO
JOTOJHUTENbHOTO 00pa3oBanus nereid B 2014-2015 romy» ot 17.12.2014 r. Ne 922 (B pen. ot 7
asrycta 2015 romga Ne 1308, ot 8 centsabps 2015 roma Ne 2074, ot 30 aBrycra 2016 roma Ne
1035, ot 31 suBaps 2017 roga Ne 30).

4, Tucemo Muno6puayku Poccun Ne 09-3242 or 18.11.2015 «O HanpabieHun
uHpopmarmu» (BMecte ¢ «METOIUYECKMMU PEKOMEHIAUUSIMH 10 IPOCKTUPOBAHUIO
JIONIOJTHUTEIILHBIX 00IIepa3BUBAIOLIHMX IIPOTpaMM (BKIIFOUasi pa3HOYPOBHEBBIE TPOTPAMMBI)>»

5. CaHUTapHO->IHMAEMHONIOTHYECKHE TpaBmwiia ¥ HopMatubl CanlluH 2.4.4.3172-14
«CaHuTapHO-3MHUJIEMHOJIOTUYECKIE TPEeOOBAaHUS K YCTPOMCTBY, COAEPKAHUIO W OpraHU3aluu
pekuMa paboThl 00pa30BaTEIbHBIX OPraHU3aIMi JTOTOJHUTEILHOTO 00pa3oBaHus AeTei» (yTB.
MOCTaHOBJIEHHEM [ JTaBHOT'O roCyJapCTBEHHOTO caHuTapHoro Bpaya P® ot 4 utong 2014 r. Ne

41).
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