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1. ].[e.m; H 3aJa491 U3y4YCHUA TUCHUIIMHBI

1.1. Heab 1 3a1a4m U3y4YeHHU s JUCHMUILIIUHBI

Lenv oucyuniunbl — pa3BUTHE CIIOCOOHOCTH CAMOCTOSITEIILHO OCYIIECTBIIATh HAYIHOE HCCIIEI0-
BaHWE, HAMIPABJICHHOE HA COBEPIICHCTBOBAHUE YPOYHON M BHEYPOUHOH NEATEIHHOCTH 00y4aro-
HIMXCS B YCJIOBHAX MPOPHIBLHOTO PU3NKO-MATEMAaTHIECKOTr0 00pa30BaHus.

3aoauu oucyuniunol:

1) yrayOuTh mpeaMeTHBIC 3HAHUS 110 Pa3IMYHBIM Pa3jieiaM MIKOJbHBIX KYPCOB (DU3MKH U MaTe-
MaTUK{, Pa3BUTh YMCHHS KOHCTPYHPOBAHHSI COJCPKAHUS W METOIUKH  (DU3HKO-
MaTEeMaTHYECKOTro 00pa3oBaHMs;

2) chopMUpOBaTH KPUTHYECKOE OTHOIIICHUE K UCIOIb3YEMbIM CPEJICTBAM U METOJaM OOY4CHHUS,
NOTPEOHOCTh MX M3YYCHHS W COBEPIICHCTBOBAHUS, YMCHHE BUCTHh aKTyaJlbHBIC IPOOJIEMBI
($U3MKO-MaTEMAaTHIECKOTO O0pa30BaHMS;

3) pa3BUTh HABBIKH JKCIIEPUMEHTAILHOW W TEOPETHYECKON JEATCILHOCTH, O0ECIeUHBAIOIINE
WCCJICIOBAHKE U COBEPIIICHCTBOBAHUE CPEJICTB M METOI0B OOYUCHUS;

4) pa3BUTh MPAKTUYECKYIO HAMPaBICHHOCTh MAarMCTEPCKOrO HMCCIICAOBAHUS, BHEIPEHHUE IOJY-
YCHHBIX HOBBIX PE3yJIbTATOB B IMIPAKTHKY.

1.2. IlepeyeHb NJIAHHPYEMBIX Pe3yJbTATOB O0y4YeHHUsS] MO JMCHHUILIMHE, COOTHECEHHBIX
€ YCTAHOBJICHHbIMU HHAUKATOPAMH JOCTHKEHUS] KOMIIeTeH Ui

Konx kommereniinu | T1K-3

DopMyIMpOBKa I'0TOBHOCTE €aMOCTOSATENBHO OCYIIECTBIIATh HAYYHOE HCCIEIOBAHUE C
KOMIIETEHIIUH HCII0JIb30BAHUEM COBPEMEHHBIX METOJIOB HAYKHU

WNHnukaTopsl NIIK-3.1. 3HaeT akTyaibHbIe TPOOIEMBI IPEAMETHON 001aCTH, TPHEMBI
JNOCTUKCHUS U METO/Ibl HCCIIEZIOBAaHMs B BEIOPaHHOM 0071aCTH HAYKH.

KOMIIETEHIUN UIIK-3.2. YMeeT BBINONHATh KIIOYEBBIC JEUCTBUS, OMPECIAIONINE

CYTb UCCIIEJIOBaHMS B BBIOPaHHOI 00J1aCTH HAYKH.

UIIK-3.3. Brnageer noTpeOHOCThIO, MOTUBAMH, UHTEPECOM K HCCIEI0-
BaTEIbCKOW MEATEIBHOCTH, OMBITOM IMOJIyU€HUS HOBBIX PE3YNIbTATOB;
BJIAJICET HABBIKAMU COBMECTHOM C pa3IuYHBIMH CyObeKTaMu oOpa3oBa-
HHS UCCIEI0BATENLCKON NEATEILHOCTH.

1.3. MecTo AucuMILUINHBI B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMMbl

Hucnunnuna «Pu3nko-mMaTeMaTH4ecKoe o0pa3oBaHue B MPO(IIIHLHON IIKOJIE» OTHOCUTCS K Ya-
CTH y4eOHOro miaHa, GopMUpyeMOoil yuacTHUKaMU 00pa30BaTeIbHBIX OTHOIICHUNH. OHa SBISET-
Csl OJTHOW W3 TUCITUIUIMH JJIGKTHBHOTO MOJyJst 6.2 «HaydHbie OCHOBBI (PU3HUYECKOTO 00pa3oBa-
HUs». TpeOoBaHUS K MpeIBapUTENbHON MOArOTOBKE: U3yUyeHHUE €CTECTBEHHOHAYYHBIX, MaTeMa-
TUYCCKUX WJIA WH(POPMAIMOHHBIX JHUCIUIUIMH, BBITOJIHEHHUE BBITYCKHOW KBATU(UKAIIMOHHON
paboThl Ha ypoBHe OakalaBpHaTa WU clieuanurera. JMCIUIIMHA OMHUpaeTCs Ha Pe3yabTaThl
OCBOCHHS TUCIMIUIMH MOAYNsl «MeTOom0JI0Trs MCCISIOBaHUS B OOpa3oBaHUWY, TUCITUTIITUHBI
«YueOHUKU (PU3UKU, MATEMATUKH U UHPOPMATUKK 06a30BOTO M MPOQHUILHOTO YPOBHEH» U APY-
TUX M3YYCHHBIX paHee MUCIMILINH JJICKTHBHBIX MOJYJCH. Pe3ymbTaThl OCBOCHHS JUCIIATLIMHBI
UCTIONB3YIOTCS B HAyYHO-HCCIIEIOBATENbCKONM paboTe MarucTpaHTa, MpHU MPOXOXKICHUH MpaK-
THK, BBITIOJTHCHUH BBITYCKHOW KBAJTN(DUKAIIMOHHOW PabOTHI.

1.4. OcoGeHHOCTH pean3aluy M CUUILTHHBI

I[I/ICI_II/IH.III/IH& PCAIN3YCTCA HA PYCCKOM A3bIKEC.



2. O0beM TUCHUTIIHHBI

o Bcero AxameMuyeckue
Bun yueGHO# paboTHI IO ceMecTpam
3a4ETHBIX €IMHHI] Yachl
OO6m1ast TpyA0€MKOCTh JTUCITUTUTHHBI 2 72
CEMECTP 4
KonrtakTHas paboTa ¢ nmpernojgaBaTenem:

AynuTopHbIe 3aHATHS (BCETO) 16
3aHATHS JICKIIMOHHOTO THIIA 4
3aHATHSI CEMUHAPCKOTO THIIA -
[IpakTuueckue 3aHATUS 12
JlaGopaTopHbie pabOThI —
KCP -

CamocTosTenbHas pabota o0ydaronmxcs 56
Bun npomexxyTouHoii arrectanuu: 3a4er 0

3. Coaepxanue QM CHUIIIHHBI

3.1. Pazaenibl [ucHUNIMHBI 1 BUAbI 3aAHATHH (TeMaTHYeCKHUi NJIaH 3aHATHI)

Pa3nensl 1 TEMBI AUCHUTIIIMHBI | Beero | Ayn | Jlex | J1a6 | IIp | Cem [ KCP | CP
1. Ilpoghunvroe obyuenue gusuxo-mamemamuyeckum OUCYUNTUHAM
1.1. Konuenmus npoduiabHOro odyde- 6 2 2 4

HUS M IIKOJBHBIE MPEIMETHl ecTe-
CTBEHHOHAYYHOT'O IIUKJIA.
1.2. Hayunble OCHOBBI METOJIUKH H3Y- 6 2 2 4
YeHUs1 (PU3UKO-MATEeMaTHIECKUX IHC-
LUIUIMH Ha IPO(GHILHOM YPOBHE.

2. Cosepuiencmseosanue MemoouKu u3yieHus: huudeckux aeieHuu

2.1. VI3yueHne MeXaHUYECKHX SIBJICHUI. 10 2 2 8
2.2. U3yuyenue sBreHwit monekymsp- | 10 2 2 8
HOW (PM3MKU U TEPMOAMHAMUKH.
2.3. Wsyuenue sBnenuit snextponu- | 10 2 2 8
HaMHKH.
2.4. VIzyueHue sIBICHUN ONTHKHU. 10 2 2 8
2.5. W3yuenue sBneHudt kBaHTOBO#l | 10 2 2 8
(Gu3uKH.
2.6. Mexnpeamernsie cBsi3u B mpo- | 10 2 2 8
(GuIbHOM HIKOJIe.
Becero | 72 16 4 12 56
3.2. 3aHATHSA JIEKIMOHHOT0 THIIA
CEMECTP 4
Jlekmns 1.

Tema: Konuenuust npouibHOro oOyueHHs M IIKOJbHbIE MPEAMEThl €CTECTBEHHOHAYYHOIO

IIUKITa

Kpamxasa aunomayusa k nexyuu.

1) Ilpoghunvroe obyuenue. GenepanbHblii TOCYIAPCTBEHHBIN 00pa3oBaTeabHbIi cTanaapt. Cyril-
HOCTh npodriibHOro 00yueHus. [IpuHuumner 6azucHoro yuedbHoro riana. Kypcebsl npoduisHo-
ro ooydyenus. bazoBreie o6meo0pa3zoBarenbHbie Kypchl. [Ipodunbpabie 001IIE€00pa30BaTEIHLHBIE
Kypchl. PeroHanbHbli (HAIIMOHAIBHO-PETHOHAIBHBIN) KOMIOHEHT M KOMIIOHEHT 00pa3oBa-
TEJILHOTO YUPEKACHUS. DIICKTUBHBIC KYPCHI.




2) Qusuxa Kkak yueOHbvlll npeomem 006ueodpaz06amenbHOll WKoIbl. 3HAYCHUE, IEIH U 3a]a4d
00ydeHUs1 GU3HKE B CPEIHUX 00pa30BATEIBHBIX YUPEIKICHUSAX C PA3HBIM YPOBHEM €€ U3y4de-
Hus. Conepxanue yueOHoro mMarepuaia. [IpuHIUIEI mocTpoeHus Kypca ¢pusuku. TeHaeHmu
Pa3BUTHSI COJCP)KAHMSI M CTPYKTYPHI IIKOJIBHOTO Kypca (pusmku. Ponb ¢usukm B cucreme
€CTECTBECHHOHAYYHBbIX 3HAHUM.

Jlekus 2.

Tema: HayuHbie OCHOBBI METOJMKH U3YYCHUS (PU3UKO-MATEMATUYECKUX JUCIUILIMH Ha TIPO-
(GUIBEHOM YPOBHE

Kpamxkas annomayus x nexyuu.

[Ipumenenue Gpu3NYeCKUX 3HAHUUN PA3TUYHOTO YPOBHS OOIIHOCTH: KOHKPETHBIX 3aKOHOB (PU3U-
YeCKUX TEOpUH, PyHIAMEHTATBHBIX (U3UUYECKUX 3aKOHOB, METOJOJOTUICCKUX MPHUHIIUIIOB (hH-
3ukH. Vcronb3oBaHHe METOI0B SKCIIEPUMEHTAIBLHOM, TEOPETUYECKOM U BHIYMCIUTENIbHON (u3n-
ku. Paspaborka ¢usmueckux (pyHmamMeHTaIbHBIX, 0A3MCHBIX U YaCTHBIX), MATEMATHUYECKUX U
KOMIIBIOTEPHBIX MOJIeNel H3ydaeMbIx 00BeKTOB. Metononorndyeckue (GyHKIUM (HU3HUECKOI
TEOpUU: OOBSICHUTEIbHAS, TIPEIICKa3aTelbHas, PETYIATUBHAS, HOpMaTuBHAsA. OpraHu3amus Io-
3HABATEJIbHOW JEATENHOCTH Y4Yalluxcs Mpu OoO0ydeHHH (PU3MKe KaKk y4yeOHOH MOJenH HayKu.
KonnuecTBeHHBIC Ka4eCTBEHHBIC M OIICHOYHBIE METOJbI (PU3UKH. MareMaTH4ecKoe MOICIUPO-
BaHue (pu3mdecknx 00bEeKTOB. O3HAKOMIICHHE YYAIIUXCSl C OCOOCHHOCTSMHU IOBEACHUS IPO-
CTEUIINX HEJIMHENHBIX CUCTEM.

3.3. 3aHATHA CEMHMHAPCKOI'0 THIIA

VYueOHBIM IIJIAHOM HeE MMpEaAYCMOTPCHBI

3.4. [IpakTUYecKkne 3aHATUSA
CEMECTP 4

[TpakTrueckoe 3anstue 1.

Tema: H3yuenue MEXaHUUECKUX ABJIICHUN

Ilepeuenwv 3a0anuii.

1) IoBTropenue pusnueckux noHsTH. KiHeMaTHka MaTepraIbHON TOUKH U TBepaoro tena. [Iu-
HaMHUKa CUCTEMbl MaTepUabHBIX TOUYEK U TBEPAOIO Teja. 3aKOHbI COXPAHEHMs SHEPTUH, UM-
IyJbca ¥ MOMEHTa umImynbca. ['paBurannonnsie cuiibl. CHIIbI yOPYrocTd U TpeHus. I'mapo-
aspoauHamMuka. KoneGaHust 1 BOJTHBI.

2) O030p COBPEMEHHBIX METOANYECKHX Pa3pabOTOK M0 U3YyUCHHIO MEXaHHUYECKUX SIBICHUIA.

3) OcBoeHue MarucTpaHTaMu (GpyHIaMEHTAIbHBIX METOJOB BH3YyaJIU3allMd KHHEMATHYECKUX Xa-
PAKTEPUCTUK MEXaHUYECKOTO IBM)KEHHUS: CTPOOOCKOMMYECKHUM METOJOM, METOJIOM MOpOIl-
KOBBIX (puryp. @poHTaNbHOE BHINOJIHEHHE SKCIIEPUMEHTA.

4) BpINoJHEHHE YKCIIEPUMEHTA C JaTYUKaMHU (HH3MIECKUX BEIHUYHMH, XapaKTePU3YIOLUIUMH MeXa-
HUYECKoe JABMKeHHE. OPOHTAIbHOE BBIITOJIHEHUE KCIIEPUMEHTA.

5) CocraBiieHre KOHCIEKTa, JEMOHCTpAIMs IOJIrOTOBIEHHOTO CaMOCTOSATENBLHO (parMeHTa

ypoKa.

IIpakTnueckoe 3ansatue 2.

Tema: N3ydenue SBICHUI MOJEKYISIPHON (DU3UKH U TEPMOIUHAMHUKHU

Ilepeuenwv 3a0anuii.

1) [MoBTOpeHUE PuU3MUECKHUX MOHATUIH. MOJEKyIsIpHO-KHHETHYecKas Teopusi BeniecTBa. OCHOBBI
TEpMOJIMHAMUKU. SIBIIeHUs niepeHoca. PeanbHble ra3pl U KUIKOCTH. TBepabie Tena. Da3zoBbie
NIEPEXOJIBI.

2) O630p COBPEMEHHBIX METOJANYECKUX Pa3padOTOK M0 W3YUCHHUIO SIBICHUN MOJCKYISIPHOH (Gu-
3UKU U TEPMOJIMHAMUKHU.

3) BoinonHeHne y4eOHBIX UCCISIOBAHMIA: KAIUIM KUAKOCTH, UX HCIIOJIb30BAHHE MPU M3YUCHUH
SBJICHUS IOBEPXHOCTHOI'O HATSKEHUS, [IOBEPXHOCTHOMN 3HEPTUH.



4) N3ydeHne Hay9HO-METOIUYECKIX MaTepUaIOB TI0 MOJICKYJISIPHON (QH3HKE ¥ TEPMOIMHAMHUKE.

5) CocraBiieHHe KOHCIIEKTa, IEMOHCTPAIUS MTOATOTOBICHHOTO CaMOCTOSTEIbHO TUIAKTHYCCKO-
ro pecypca MPOEeKTHOM AeATEIbHOCTH IIKOJIbHUKOB.

[IpakTuueckoe 3anarue 3.

Tema: VI3ydeHue sBICHUHN 3JIEKTPOJUHAMUKHU

Ilepeuenv 3a0anuii:

1) [MoBTOpeHue PU3NIECKUX NOHATUN. DIEKTPOCTaTHUECKOE 1oJie. [I0CTOSHHBIN AIIEKTPUYSCKHIA
ToK. [locTostHHOE MarHUTHOE 1OJe. DIEKTPOMAarHUTHASI MHIYKIHUS. DJIEKTPOMarHuTHOE TOJIE.
KBasucranyoHapHble 3J€KTPUUECKHUE LU U 3JIEKTPOMArHUTHBIE BOJIHBI.

2) O0630p COBPEMEHHBIX METOJANYECKUX Pa3pabOTOK MO M3YUCHHIO FIEKTPUICCKUX U MAarHUTHBIX
SIBJICHUU.

3) U3ydenne 10Ka3aTeIbHOrO KCIEPUMEHTA 110 (POPMUPOBAHUIO MOHATHI AJIEKTPOCTATUKH, T10-
CTOSIHHOTO TOKa, 3JEKTPOMAarHMTHON HWHAYKLUH, 3JIEKTPOMArHUTHBIX BOJH. DpoHTanmpHas
MOJIFOTOBKA JIEMOHCTPALIMOHHBIX OIBITOB.

4) CocraBjieHHE KOHCIIEKTA, AEMOHCTpanus 1uppoBOoro o06pa3oBaTeIbHOIO pecypca, o0eceyn-
BAIOIETO TIOBBIIICHUE KAUYeCTBA U3yUEHUS IIEKTPOIUHAMUKH.

[TpakTrueckoe 3anstue 4.

Tema: VI3yueHue ABIEHUIN ONTUKHU

Ilepeuenwv 3a0anuii:

1) IToBTopenue puznueckux MOHATUIH. OCHOBHBIC ONTHYECKHE sIBJICHHA. SIBIeHHE HHTEphEepeH-
UK cBeTa. SIBieHue audpakiuy cBeTa. DIEMEHTHl TEOPHH ONTHYECKUX MPUOOPOB. SIBIeHHE
HOJISIpU3aLUK CBeTa. SIBICHUS MOTJIOLICHNUs, AUCTIEPCUH U PACCEsIHUS CBeTa. PeliaTUBUCTCKUE
¢ dexTsl B onTrke. OCHOBHI (POTOMETPHUH.

2) O030p COBPEMEHHBIX METOANYECKHX Pa3pabOTOK M0 U3YyUCHHIO ONTUYCCKHUX SBICHHN.

3) BoinonHeHne 10Ka3aTeNbHOrO KCIEPUMEHTa M0 (POPMUPOBAHUIO MOHATHIA, XapaKTepHU3yIo-
IIMX JIMH3BI. DKCIEPUMEHTAIbHOE 000OCHOBAaHHE YUEOHOM TeOpHH UAEaIbHOMN JTMH3BI.

4) CocTaBJIeHUE KOHCIICKTA, MMPE3CHTAIINSI CUCTEMBI YPOKOB, 00CCIICUNBAIOIINX OCBOCHHUE METO-
Jla HAyYHOT'O TIO3HAHUS MPU U3YyYEHUU ONTHYECKON JIMH3HI.

IIpakTnueckoe 3ansaTue S.

Tema: V3ydenue siBIEHUI KBAaHTOBOW (U3UKU

Ilepeuenwv 3a0anuii.

1) IoBTropenune pusnyeckux noustuil. TemnoBoe nznyuenne. KBaHTOBbIE CBOICTBA U3ITyUYCHHUSI.
Mogens atoma Pesepdopaa-bopa. BonHoBbie cBoiicTBa BemectBa. OCHOBBI (DU3UKH aTOMOB U
MoJieKyll. KBaHTOBBIE sIBJIeHUS B TBEPABIX Tesax. PU3KMKa aTOMHOIO siApa. DJIEMEHTapHbIE
YaCcTUIIBI.

2) O030p COBPEMEHHBIX METOANYECKHX Pa3pabOTOK IO U3yUECHHIO KBAHTOBBIX SBICHUN.

3) BrinonHenne paboThl 1a00pPaTOPHOTO MPAKTUKYMa MO ONPEISIICHHIO TIOCTOsIHHOM [1naHKa.

4) CocraBlieHUE KOHCIIEKTa, IEMOHCTPALIHSI CHCTEMbI MOJICTBHBIX OIBITOB [0 KBAHTOBOH (DU3HKE.

IIpakTnueckoe 3ansatue 6.

Tema: MexIipeIMETHbIE CBA3H B IPOQUIBHON MIKOJIE

Ilepeuenwv 3a0anuii.

1) Xumudeckue mporecchl B (PU3MUYECKHX SIBICHUSIX. MeXaHUKa: N3yuyeHHE PEaKTUBHOTO JBU-
xKeHus. MounekymsipHass (u3MKa U TepMOJMHAMHUKA: TEPMOUYYBCTBUTENbHAsI Kpacka, OXJia-
KAAIOIINE CMECH. DIEKTPOJUHAMMKA: JIEKTPUUECKUN TOK B ras3ax, »KMJIKOCTSAX U TBEPIBIX
tenax. ONTUKA: CIEKTp MOIJIOMIEHUS 0/1a, JTMHHOBOJIHOBAS TPaHUIlA CIIEKTPA MOTJIOMICHHUS.
KBanToBas ¢uznka: 60pHbII TrOMUHODOP.

2) MatemaTnvecKkue 3HAHUS U YMCHHS MPU U3Y4CHUU (QU3UKH: TPAQUKH MEXaHUYIECKOTO JBU-
KEHHUS, CTAaTUCTUYECKHE METO/bl B (PM3UKE, TPUTOHOMETpUUYECKHE (DYHKIIMU B JIEKTPOIUHA-
MUKE, HHTETpUpOBaHue U nuddepeHupoBanne B pa3INuHbIX pa3aenax GU3MKH, BEKTOPHBIN
aHAJIN3 B OIITHKE.



3) NupopmanmoHHble TEXHOJIOTHU B 00yueHHn (u3nke: udpoBbie 00pa3oBaTeIbHbBIC PECyPCHI,

o0ecrneunBaroIIe CpaBHEHHE BHIBOIOB TEOPUH U PE3YJILTATOB SKCIIEPUMEHTA.

3.5. JlabopaTtopHbie padoThI

VY4eOHBIM MJIAHOM HE MPEayCMOTPEHBI

3.6. KonTpoub camocTosiTeIbHOI padoThl

Y4eOHBIM IIIAHOM HE MPEIYCMOTPEHBI

4. ®OoH/1 OLIEHOYHBIX CPEACTB

®OC BrIIOYaET OIICHOYHBIC CPEACTBA TCKYLICTO, IMPOMECKYTOYHOI'0O W IMOCTUTOTOBOI'O

koHTpoust (IIpunoxenue 1).

5. IlepeyeHb OCHOBHOI U IONOJHUTEILHOM Y4eOHOM JIUTEPATYPHI,
HEeO0X0AMMOI1 17151 0CBOCHUS AMCUHUILIMHBI

5.1. OcHoBHasi inTeparypa

1.

Ka6apauna, C.W. JINUHOCTHO OpUEHTHPOBAHHBIC OCHOBBI Pa3BUTHS IMO3HABATEIIBHBIX CIIOCO0-
HOCTEH yyamuxcs B coBpeMeHHOH mikoie: MoHorpadus / C.1. Kabapnuna, O.®. Kabapaus,
I".B. Jlrobumosa. — CapartoB : By3oBckoe obpa3oBanue, 2012. — 347 . — TekcT : 2IEKTPOH-
Heii  // Lludposoii oOpazoBarensHblii  pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/11025.html (mzara obpamenus: 12.03.2023). — Pexxum gocryma:
JUTS aBTOPHU3UP. ITOJIb30BATEIICH.

. Kameneuknii C.E. Teopus u meroauka odydenus: ¢pusuke B mkoje: O0mue Bonpocs: Yueo.

nocobue s crya. Beicul. men. y4e6. 3aBenenuit / C.E. Kameneuxuii, H.C. [lypsimesa,
H.E. Baxeesckas; [lox pen. C.E. Kamenenkoro, H.C. [lypeimeBoit. — Mocksa : U3a. nieHTp
«Axagemusi», 2000. — 368 c. — TekcT : HEMOCPEICTBEHHBIN.

. Kamenenxknii C.E. Teopus u meroauka oOyuenus ¢pusuke B mikosie: YacTHble BONPOChl: Yueo.

nocobue s crya. Beicul. men. y4e6. 3aBenenuit / C.E. Kameneuxuii, H.C. [lypsimesa,
T.W. Hocoga; Iloxg pen. C.E. Kameneuxoro, H.C. [lypseieBoii. — Mocksa : U3a. nenTp «Axa-
nemus», 2000. — 364 c. — TekcT : HenoCpPeCTBEHHBIM.

. bepceneBa, O.B. O0yueHnune maremMaTuke ¢ MO3UIUH CHUCTEMHO-IEATEIBHOCTHOTO MOAXO0/A.

TexHonornueckuit acnekT: yueoHo-MeToauyeckoe nocodue / O.B. bepcenesa, O.B. Tymare-
Ba. — Caparos : Al [Iu Dp Mexawma, 2018. — 99 c. — ISBN 978-5-4486-0054-8. — Tekcr : amek-
TpouHblii // Ludpooit o6pazoBarenbHbi pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/70272.html (nara obpamenus: 06.03.2023).

5.2. lonotHMTEIBHAS JTUTEPATYPA

1.

['pebenmukos, I'.®. [IpoduibHOoEe 00yueHne B KOHTEKCTE MPEAMETHOTO conepxkanus. Ha ma-
Tepuaine npeamera «puszukay: yaeoHoe nocodue / I.d. I'pedenmmkon, A.B. boOsipes. — Ta-
rasHpor : TaraHporckui rocyJapCTBEHHBIN M€JaroOrHYeCKUid HHCTUTYT, LIeHTp Hay4yHO! MbIC-
mu, 2008. — 144 c. — Texkct : anexTpoHHbIN // Lludposoit obpasoBarenbhblii pecype IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/8996.html (mata oOparmieHus:
11.03.2023). — Pexxum goctyma: Juist aBTOPU3UP. TIOJIb30BaTEINEH.

. JINUHOCTHO-OpHEHTUPOBaHHOE 00y4YeHue (u3KKe B MPO(UILHOM IIKOJE: MPAKTUKYM / cocTa-

Butenu .M. Aru6osa, B.K. Kpaxorkuna, O.B. ®enuna. — CraBponons : CeBepo-KaBkazckuii
denepanpabii yHUBepcuTeT, 2017. — 100 €. — Tekcr : amexTponHbIi // [{udposoii odpa3oBa-
tenbHBIN pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/83220.html (nata
obparenust: 11.03.2023). — Pesxum gocTyma: it aBTOPU3HP. MOIB30BATECH.

Mynranosckuii, B.B. ®usnyeckue B3auMOIEUCTBUA M KapTHHA MHUpa B IIKOJBHOM KYpCE:
nocobue ans yuurenerd / B.B. MynranoBckuii. — Mocksa : Ilpocsenienne, 1977. — 169 c. —
TekcT : HenoCpeACTBEHHBIN.



4. PazymoBckuii, B.I'. ®I'OC u u3ydyeHue (GpU3MKH B IIKOJIE: O HAYYHOH I'PaMOTHOCTH U pa3BH-
THUU TIO3HABATEILHON U TBOPYECKOW aKTMBHOCTH IIKOJBHUKOB: MoHorpadus / B.I'. PazymoB-
ckuii, B.B. Maiiep, E.U. Bapakcuna. — MockBa : Cankt-IletepOypr : Hecrop-Ucropus,
2014. — 208 c. — URL: https://lib.rucont.ru/efd/294599 (mara obpamenus: 12.03.2023). —
Texcr : 3JeKTPOHHBIN.

5. Illep6akoB, P.H. Merononorus u dunocodus Gpusuku s yautens: yaeOHas MOHOTpadwusi.
[Tocobue mst yaureneit pusuku u npenogasateneii By3os / P.H. lllep6akos, H.B. Illapono-
Ba. — Mockaa : IIpomereii, 2016. — 270 ¢. — ISBN 978-5-9907453-0-8. — TekcT : 251eKTpOH-
ueii  // Ludposoii oOpazoBarensublii  pecypc IPR SMART : [caiitr]. — URL:
https://www.iprbookshop.ru/58150.html (mata o6pamenus: 12.03.2022). — Pexxum mocrymna:
JUIsL aBTOPU3UD. NTOJIb30BATENCH.

6. XKadapos, AX. IIpodpunpHOE 0O0ydeHHME MaTeMaTHUKE CTapIICKIACCHUKOB: y4eOHO-
munakTnaeckuii komruieke / AJK. XKadspos. — HoBocubupck : Cubupckoe YHUBEPCUTETCKOE U3-
narenbctBo, 2017. — 468 ¢. — ISBN 978-5-379-02031-6. — Tekcr : anextponnsbii // [udposoii
obpazoarenbhbiii pecypc [IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/65152.html
(mara obpamenust: 12.03.2022). — Pexum noctymna: i aBTOPU3UP. MOJIH30BATENEH.

6. Ilepevyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CETH
«HHTepHeT», NpodeccuoHATBLHBIX 023 JAHHBIX U MHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIIOJIB3YyEMBbIX IPH OCYLIECTBJICHUH 00pa30BaTEIbLHOIO
npouecca 1no IMCUMIIHHE

6.1. Ilepeuenr pecypcoB HH(POPMANUOHHO-KOMMYHUKANMOHHOH ceTn «UHTEpHETY,
HEeO0XO0AUMBIX /IJIf OCBOEHHSI JUCIHUNJIMHBI

1. ®depepanbpHbIe TOCYIaPCTBEHHBIC 00pa3oBaTelbHbIe cTanaapThl Nttps://fgos.ru/
2. KypHuansr:
http://www.schoolpress.ru/ — ®usuka B nikoe
https://fiz.1sept.ru/fizarchive.php — ®u3uka
https://www.elibrary.ru/title_about.asp?id=9870 — Yuebnas pusuka
http://www.edu-potential.ru/ — IMoTenuan
http://www.kvant.info/ — KsaaT
https://www.ufn.ru/ — Ycnexu ¢pusndeckux HayK
https://www.elibrary.ru/title_about.asp?id=9220 — ®uznyeckoe oOpazoBaHUE B By3ax
https://iopscience.iop.org/journal/0031-9120 — Physics Education
https://iopscience.iop.org/journal/0143-0807 — European Journal of Physics
https://aapt.scitation.org/journal/ajp — American Journal of Physics
https://aapt.scitation.org/journal/pte — The Physics Teacher
3. Beepoccniickass Hay4HO-TIpaKTHUECKasi KOHPepeHnns «Y4eOHbI (PU3NIEeCKUN IKCTIEPUMEHT:
AxTtyansHble poonembl. CoBpeMeHHbIe perrenus» http://pufe.ggpi.org/
4. ®u3vka U ACTpOHOMMS B LIKOJIE JUIs ydauuxces u yuuteneid. Cailt Hapoanoro yuurens Poc-
cnu [Murammueiga JIssa Bacunsesuua http://levpi.narod.ru/
5. Official I'YPT Website https://www.iypt.org/
6. [IpodunsHoe 00ydenue B mkoste http://profile-edu.ru/

6.2. Ilepeuenbp He0OXO0AMMBIX NPO(eCcCHOHAIBHBLIX 0a3 JAaHHBIX M HH(OPMALMOHHBIX
CIPABOYHBIX CHCTEM

1. Dnexrponnast 6udaroTeunas cuctema «IPR SMART». — URL: http://www.iprbookshop.ru
2. DnektponHas oubmuoreunas cuctema «tOpaiity. — URL: https://urait.ru

3. DnekrpoHHO-OMONMMoTEeuHas cuctema «Jlauby (pasnen «CeteBas 3JeKTpOHHas OHOIMOTEKa
nejarormueckux By3oB»). — URL: https://e.lanbook.com

DrnexkTpoHH0-0nOIMOTeuHast cuctema «Pykont». — URL: https://lib.rucont.ru/search

. MexBy3oBckas anekrponHas oudmmoreka. — URL: https://icdlib.nspu.ru/

o


https://fgos.ru/
http://www.schoolpress.ru/
https://fiz.1sept.ru/fizarchive.php
https://www.elibrary.ru/title_about.asp?id=9870
http://www.edu-potential.ru/
http://www.kvant.info/
https://www.ufn.ru/
https://www.elibrary.ru/title_about.asp?id=9220
https://iopscience.iop.org/journal/0031-9120
https://iopscience.iop.org/journal/0143-0807
https://aapt.scitation.org/journal/ajp
https://aapt.scitation.org/journal/pte
http://pufe.ggpi.org/
http://levpi.narod.ru/
https://www.iypt.org/
http://profile-edu.ru/

Hayunas snexrponnas oudimorexka eLIBRARU.RU — URL: https://www.elibrary.ru/defaultx.asp
HarnronanbsHas 31ekTpoHHas aerckas oudmuoreka. — URL: https://arch.rgdb.ru/xmlui/
HanuonaneHas sektponnas 6ubauoreka. — URL https://rusneb.ru

[Ipesunenrckas 6ubanoreka umern b.H. Expumna. — URL: https://www.prlib.ru
Polpred.com O630p CMU. — URL.: https://polpred.com

C©oo~N»

7. MeToanuyeckue yKa3aHusl M yueOHO-MeToAn4Yeckoe odecnevyeHmne
JJIS1 00YYAKOLIMXCS 110 OCBOEHUIO U CIUTJINHBI

JlucuumiuHa peanu3yercss B COOTBETCTBHM C yKazaHUsIMHU «MeToanyeckue peKkoMeH1a-
MU TI0 OpraHu3alud 00pPa30BaATEIBLHOTO MPOIECca MPU OCBOCHUU TUCUHUILIUHBD), pa3MelIeH-
HeiMu B OMOC uHcTHTYyTA (€10S.2gpi.org).

Meroanueckue peKkoMeHIauu sl padboThl ¢ nHBanuaamMu u nuuamu ¢ OB3 pa3mMereHbl
B DUOC unctuTyTa (€10S.ggpi.org).

8. MarepuajibHO-TeXHUYECKasi 0a3a, IPOrpaMMHoOe o0ecriedeHue,
He00X0uMOoe /1JIsl OCYLIECTBJIeHNs 00Pa30BaTeILHOI0 MPOIEcCca M0 JUCHUILINHE

VYuebnsrii kopmyc 1, aynutopun 201, 211.
[TonHbIi mepedeHb MaTEpPHATbHO-TEXHHMYECKOH 0a3bl M HpPOrpaMMHOr0 OOECHeueHHUs
pasmeniensl B DMOC uHCTHTYTA (€10S.2gpi.org).

9. PedTHHI-TIVIaH AUCIHUILTHHDI

3a QakT mocemieHus: 3aHATHIA Oaibl He cTaBsATCS. PelTHHr QopmupyeTrcs Ha OCHOBE
OLICHOK 3a KOHMPOJbHble padomuvl, bINOAHeHUe 3a0aHuti Ha npakmuueckux 3auamusx. OueHka
BCEX BHJIOB JIEATEIBHOCTH MAarucTpaHTa OCYIIECTBIICTCS Ha OCHOBE MATHOAUIBHOM IIKajbl.
OrneHkH, TOJTy4YEeHHBIE 10 BceM (OpMaM TEKYIIETO KOHTPOJS, CYMMHUPYIOTCS M YYHUTBIBAIOTCS
IIPU BHICTABJICHUH 3a4eTa.
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ITpunoxxenue 1

OOH/ OLEHOYHbLIX CPEACTB I10 JMCHUIUIMHE
OPU3NKO-MATEMATUYECKOE OGPA3OBAHUE
B IPO®UJILHOM IIIKOJIE

1. (I)OHI[ OLCHOYHBIX CPEACTB IJIAd TEKYHIECT0 KOHTPOJIA YCIIEBA€EMOCTH,
HpOMeH(yTOqHOﬁ aTTeECTAllMi U MMOCTUTOIr0OBOI'0 KOHTPOJISI IO TUMCHUIIVIMHE

1.1. Hactosaummit ®onn oueHounbix cpeacts (POC) no aucrumuinie «PU3NKO-MaTEMATUYECKOE
oOpa3oBanue B MNpOGUIBHON MIKOJE» SBIAETCS HEOThEMJIEMbIM NpPUJIOKEHHEM K paboueit
nporpamMMe JUCHUIUIHHBI «DHU3UKO-MaTeMaTH4ecKoe OO0pa3oBaHHE B MPOQPHILHON IIKOJE»
(PITH). Ha nanubiit @OC pactnpoCTpaHSIOTCS BCE PEKBU3UTHI YTBEPKICHHUS, TIPEICTaBICHHBIC B
PIIJ] mo naHHOW AUCUUILIMHE.

1.2. OueHuBaHue BCEX BHJIOB KOHTPOJS (TEKYIIETO, MPOMEKYTOYHOTO, MOCTUTOIOBOIO) OCY-
HIECTBIIACTCS 10 5-0aTbHOM IIKae.

1.3. Pe3ynbTarhl OllEHUBAHUS TEKYILErO KOHTPOJIS YUUTHIBAIOTCS B PEHTHHTE.

2. llepevyeHb JIAHUPYEMBbIX Pe3yJIbLTATOB 00y4eHHs MO TUCHHUILINHE,
COOTHECEHHBIX C YCTAHOBJIECHHBIMU HHANKATOPAMM J0CTHKEHHUS KOMIIeTeHIM i

Kona xommerenuun | [1K-3

DopmyIHpoBKa ['0TOBHOCTE CaMOCTOSATENBPHO OCYLIECTBISATH HAYYHOE MCCIIENOBAHUE C
KOMIIETEHIINH HCII0JIb30BAHUEM COBPEMEHHBIX METOJOB HAYKU

WNHpukaTopsl NIIK-3.1. 3HaeT akTyanbHble IPOOIEMbl IPEAMETHONW 00JACTH, IPUEMBI
JNOCTUKCHUS U METO/Ibl HCCIIEZIOBAaHMs B BEIOPaHHOM 007acTH HAYKH.

KOMIIETEHIUA UIIK-3.2. YMmeeT BBINONHATh KIIOYEBBIC JEUCTBHS, OMPEEIAIONINE

CYTb UCCIIEJIOBaHMS B BBIOPAHHOM 00J1aCTH HAYKU.

UIIK-3.3. Brnageer noTpeOHOCThIO, MOTUBAMH, UHTEPECOM K HCCIEI0-
BaTEIbCKOW NEATEIBHOCTH, OMBITOM IMOJIyU€HUS HOBBIX PE3YJIbTATOB;
BJIAJICET HABBIKAMU COBMECTHOM C pa3IuYHBIMH CyObeKTaMu oOpa3oBa-
HHS UCCIEI0BATENLCKON NEATEILHOCTH.

3. ConeprkaHue OIEHOYHBIX CPEJCTB TEKYIIEr0o KOHTPOJIS U
KPUTECPHUH UX ONCHUBAHUA
3.1. Texymmii KOHTPOJIb OCYIIECTBIIACTCS MPENoJaBaTeNieM AUCIUIUINHBI IPU ITPOBEICHNH 3aHATHI

B CIIEAYIOIIMX (popMax: KOHTpOJIbHas paboTa, BHIOIHEHHUE 3a/IaHNil Ha IPAKTUYECKOM 3aHSTHH.
3.2. ®OpMBI TEKYIIEro KOHTPOJISI U KPUTEPUN MX OLCHUBAHHS

®opma koutpous 1 — KontponbHas pabota
Tunoeas konmponvhas paboma

[TpoBepsieMble KOMNIETCHIIMM W HWHAWKATOPHI JIocTibkeHust kommerenuuid: I1K-3: MIIK-3.1.,
UIIK-3.2., UT1IK-3.3.

BpCMH BBINIOJIHEHUS 3aJaHMI; 2 aKaJCMHUYCCKUX Yaca.

KpI/ITepI/II/I OLICHMUBAHHUA: KAXKA0€ 3aJaHHUC OLICHUBACTCA OTACIIbHO, UMCKOTCA 3aIllMCH, OTHOCAIIH-
€Cia K TEMC — ((1)); COJACPKAaHNUEC KOHCIICKTA JICKIHUOHHOI'O WJIM NPAKTHUYCCKOTO 3aHATUSA BOCIIPO-
HU3BCACHO OoJiee ueM Ha IMOJIOBUHY — ((2»; Ka4€CTBCHHO M aKKYpPaTHO BOCIIPOU3BECACHO COACPKA-
HUC MaTcpHrajia, U3y4CHHOI'O Ha JICKIIMOHHLIX U MPAKTUYCCKHUX 3aHATUAX — «3 », OTBCT CTPYKTY-
pyupoOBaH, MPUBCACHBI CXCMbI, PUCYHKHU — ((4)); BBIJICJICHO TI'JIABHOC, UMCIOTCA aKKYpaTHBLIC ITpa-
BUJIBHBIC CXCMBI, Ta6J'II/II_[BI, PUCYHKH — «S».
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Tunoeas konmponvHas paboma no meme «Mzyuenue s61eHuti ONMUKUY
HIIK-3.1.

3aoanue 1. Ilepeunciante OCHOBHbBIE TOHSTHUS TEMBI.

HUIIK-3.2.
3aoanue 2. OueHuTe, HACKOJIBKO NOHATHS 000CHOBAHBI SKCIIEPUMEHTOM.

HIIK-3.3.

3adanue 3. Kpatko onuImmTe JOTUKY 3KCTIEPUMEHTAIBHOTO 000CHOBAHUSI.
Tewmsr:

1) OCHOBHBIC ONITHYECKHE SIBICHUS.

2) SIBnenue uHTEp(EPEHIINU CBETA.

3) SBneHue nudpakuum cBeTa.

4) DreMeHThI TCOPHH ONITHYECKUX MTPUOOPOB.

5) SIBneHue moyspU3aIiK CBETA.

6) SIBieHMS MOTJIOIICHHS, TUCIIEPCUHU U PACCESHHS CBETA.

7) PenstuBuctckue 3pQeKThl B ONTHKE.

8) OcHOBBI HOTOMETPHH.

®opMa KOHTPOJIA 2 — BrinojHEeHKE 3alaHUi HA IPAKTUYECKOM 3aHSATUU
Tunosele 3a4aHUsI HA TPAKTUYECKOM 3aAHITUU

[TpoBepsieMble KOMIETCHIIMM W WHAWKATOPHI JocTkeHus kommnerenuumid: I1K-3: MIIK-3.1.,
UIIK-3.2., UTIK-3.3.

BpeMSI BBITIOJTHCHU A 3a11aH1/11?1: BBIITOJIHACTCA B TCUCHUC BPEMCHHU, OTBCACHHOI'O HAa IIPAKTUYCCKUEC
3aHATUA U CAMOCTOSATCIIbHYIO pa60Ty I10 TEMC.

Kputepun oueHuBaHMs: CAENAH KPATKUM KOHCHEKT IO PE3yJbTaTaM HU3YYEHUs MPEIIOKECHHOM
MpenoiaBaTesieM JIUTepaTypbl — «1»; chaenaH MONHBIA KOHCHEKT MO pe3yJibTaTaM H3y4eHUs
MIPEIOKEHHOM MpenoaaBaTesieM JTUTEPaTyphl — «2»; TIIATEIBHO CIENaH KOHCIIEKT, MPOJIEMOH-
CTPUPOBAHBI PE3YJbTATHI — «3»; BCE MO3ULUU 33aJaHUSI PACKPBITHI, PE3YJIbTATHl IPOJEMOHCTPH-
POBaHBI U 00CYKJIEHBI — «4»; cCaMOCTOATENbHAs TBOpUYECKas MOATOTOBKA, MHUIIMATHUBA B TTOUCKE
HMCTOYHUKOB MH(GOPMAITUH, OIIBITHI BHITTOJIHEHBI, TPOAEMOHCTPUPOBAHBI — «5».

Tunosvle 3a0anus no meme ((H3yl{€Hu€ SAGNEeHUU ONMUKILY

HIIK-3.1.
3aoanue 1. O630p COBpEMEHHBIX METOJMUECKHUX Pa3pabOTOK M0 N3YUYEHHIO ONTUYECKHX SIBICHUH.

HIIK-3.2.

3adanue 2. BbINOIHUTE 10Ka3aTEIbHBIA SKCIIEPUMEHT 110 (POPMUPOBAHMIO IOHATUHN, XapaKTepH-
3YIOIIMX JIUH3BL. DKCIIEPUMEHTAIbHOE 0O00CHOBAaHUE YUeOHOH TeOpUH UeaTbHON JINH3BI.

HIIK-3.3.

3aI[aHI/Ie 3. CocraBieHue KOHCIICKTA, MPE3CHTAallud CUCTCMEI YPOKOB, O6CCHC"II/IBE[IOH_[I/IX OCBOC-
HHUC MCTOAAa HAYYHOI'O IMO3HAHUSA IIPHU U3YYCHHUN OINTUYECKOMN JIMH3HI.

3.3. Meroanueckue ykazaHus 10 MMPOBEACHUIO MPOILETYPhl TEKYIIIETO KOHTPOJIS

1. Texyuuii KOHTPOJIb IPOBOJUTCS HA MPOTSHKEHUN BCErO CEMECTpa.

2. Coop, o0OpaboTka ¥ OIIGHMBAHUE pE3YAbTATOB TEKYIIETO0 KOHTPOJIL MPOBOJSATCS
npenoaaBarcyieM, BEAYIIUM JUCHUIIIINHY.

3. IlpenbsiBneHne pe3ynbTaTOB OLIGHWBAHUS OCYLIECTBISIETCS B TEUCHHE HEAETH Iocie
MMPOBEACHNA KOHTPOJIBbHOI'O MCPOIIPUATHA.

4. Pe3ynbTaThl TEKYILETO KOHTPOJISI YUUTHIBAIOTCS B PEUTHHTE MO AUCLUILINHE.
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5. Bce marepuainbl, MOIyd4eHHBIE OT OOYYAIOMIMXCS B XOZE TEKYILEro KOHTPOJsS (KOHTPOJIbHAsS
paboTa, OUKTAHT, TECT, OPraHMU3aLuUs JUCKYCCHM, KPYIJIOrO CTOJNA, JOKJIaMd, pedepaT, OT4ET
1o J1abopaTopHOii paboTe, OTYET MO MeJarorn4eckoi MPakTUKE | T.I1.), JOJDKHBI XPaHUTHCS B
TE4YeHHUEe TEeKYILEro ceMecTpa Ha Kadeapax.

6. CunuraTh, YTO TMOJIOKUTEIbHBIC PE3YAbTATHl TEKYLIETO KOHTPOJS CBHIETENBCTBYIOT 00
YCIIEIIHOM Iporecce (POPMUPOBAHMSI YKa3aHHBIX KOMIIETEHIIMH 1 MHIAMKATOPOB JTOCTHUIKEHUS
KOMITETEeHIIHH (3TanoB (opMUpOBaHHSI KOMIETEHIIH ).

7. 4. Coaep:kaHue OLEHOYHBIX CPEICTB MPOMEKYTOUYHOM aTTeCTAlMU H
KPHUTEPUM UX OlleHMBAHUSA

4.1. TIpomexyTO4Hast aTTecTals IPOBOJUTCS B BUJE 3a4eTa.

4.2. ConepskaHue OIEHOYHOTO CPEACTBA

[TpoBepsieMble KOMIETCHIIMM W WHAWKATOPHI nocTikeHust kommereHmwmii: [1K-3: MIIK-3.1.,
UIIK-3.2., UTIK-3.3.

IIpumepnvie onpocwl u 3a0anus K sauemy

HIIK-3.1.

3aoanue: Hay‘lHO'MeTO,I[I/I‘leCKI/Iﬁ aHaJIu3 MOHATUM pasaciia (1)I/ISI/IKI/I, CBSI3aHHOT'O C TEMOM Maru-
CTCPCKOI'0O UCCICIOBAHMA.

H3yuenue mexanuueckux sagnenunt. Kunematrka mMaTepuanbHOW TOYKH U TBepaoro tena. Ju-
HaMHKa CHUCTEMbl MATCPUAJIBHBIX TOYCK M TBEPAOIO TECJia. 3aKOHBI COXpPAaHCHUA SHEPruuv, UM-
NyJibca U MOMEHTa umnyjibca. ['paButanmoHHble cuibl. Cuibl yOpyrocTu M TpeHus. ['mapo-
aspoauHamuka. KoneOaHust 1 BOJTHBI.

H3yuenue agnenuii MONEKyIAPHOU u3uku u mepmoournamuku. MonexynsipHO-KMHETHYECKas
Teopus BemiecTBa. OCHOBBI TEPMOJMHAMUKHU. SIBiIeHUs NiepeHoca. PeanbHble ra3bl U KUAKOCTH.
TBepasie Tena. @a3oBble EPEXOIBI.

H3yuenue sagnenuil ynekmpoounamuxu. InexrTpoctatuueckoe mnojie. [1ocTosHHBIN 3nekTpuye-
ckuil Tok. IlocTOsITHHOE MarHUTHOE mojie. DIEKTPOMarHuTHas MHIYKUHA. DIEKTPOMArHUTHOE
nosie. KBazucranmonapHeie SJEKTPUUYECKUE LIETIH U AJICKTPOMArHUTHBIE BOJIHBI.

H3yuenue saenenuit onmuku. OCHOBHBIE ONTUYECKUE sIBIICHUS. SIBlIeHHEe MHTEp(EPEHIIUH CBe-
Ta. SIBIeHne qudpakiuuy cBeTa. DIEMEHThl TEOPUU ONTHUECKUX NPUOOPOB. SIBICHHUE MONIApHU3a-
IIUU CcBeTa. SIBJIEHMS NOTJIOIIEHHUS], IUCIIEPCUH U paccesiHUsl cBeTa. PenstuBuctckue 3¢ dexTsl B
onrtuke. OCHOBBI (POTOMETPHUH.

H3zyuenue saenenuii keanmogou guszuku. TerioBoe nsitydyenue. KBaHToBbIE CBOWCTBA U3ITyde-
Hus. Monens atoma Pesepdopaa-bopa. BonHoBbie cBoiicTBa BemecTBa. OCHOBBI (PM3UKH aToO-
MOB 1 MOJIeKyJl. KBaHTOBBIE sIBIICHUS B TBEPIBIX Tenax. dusnka aTOMHOrO siipa. DJIeMEeHTapHbIe
HJaCTUIIbI.

HIIK-3.2., U1TIK-3.3.

3adanue: 0030p COBPEMEHHBIX METOJMYECKUX pa3pabOTOK MO0 M3YUYEHHUIO TeMbl, BBHIIIOJIHEHUE U
COBEpUIEHCTBOBAHNE yUe€OHOTO (PU3NUECKOTr0 HIKCIIEPUMEHTA.

H3yuenue mexanuueckux saenenuil. PopMUpOBaHUE OCHOBHBIX MOHSATUN KUHEMATUKH: 1) mo-
POILIKOBbIE (PUTYpHI; 2) YCTAaHOBKA JJIsi MOJYYEHHUsI MOPOIIKOBBIX (puUryp; 3) cucrtema OTCUETa;
4) TpaeKTOpPHH C BPEMEHHBIMH METKaMH; 5) MOJIOKECHUE Tela B IPOCTPAHCTBE. YUEOHBIN IKCIIe-
PUMEHT Ha HIKOJIbHBIX ypoKax: 1) IeMOHCTpaiusi ynpyroro U HEynpyroro yaapos (BojieOHas
najoyka); 2) GpOHTANBHBINA OMBIT MO ONpPEJeNeHHIO KOA(PPHUIIMEHTa TPEHUS METOJIOM CKOJIbXKe-
HUs; 3) cpaBHEHUE UMIYJIbCa CHIIBI YIIPYTOCTH MPYKUHBI C U3BMEHEHHWEM UMITyJIbCa CHapsia B
(bU3MIECKOM MPaKTHKYME.

H3yuenue saenenuit monekynapuoi guzuku u mepmoounamurku. IPHEKTHBIE OMBITHI 0 KH-
NEHUIO XKUAKocTel: 1) KuMeHue BOAbl MPHU MOHMKEHHOM JaBJICHUHU; 2) MOJENb reisepa; 3) sB-
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nenue Jlelinendpocra; 4) najen B pacijiaBI€HHOM CBUHIIE; 5) ropsimuii naner. Y4eOHbINH dKC-
MEPUMEHT Ha IIKOJIbHBIX ypoKax: 1) meMoHCTpamms aguabaTHOro mpoiiecca B raszax; 2) ¢poH-
TAJIbHBIA OMBIT IO ONpeAETIeHUIO K03 (PUIIeHTa TOBEPXHOCTHOTO HATSKEHUSI METOJIOM OTPBIBA
KaIUIM OT KallWuIspa; 3) OlleHKa pa3Mepa MOJIEKYIl B 1a0opaTopHOM paboTe (pu3ndecKoro npax-
TUKyMa. Y4eOHBIM 3KCHEPUMEHT JUIsl BHEYPOUHOH JEATENBHOCTH: 1) TOMAIIHUI ONBIT 10 B3a-
UMHOMY HPUTSDKEHUIO MOJIEKYN; 2) OJIMMIMAaHas SKCIIEpUMEHTalIbHAas 3ajayda: Hcciel0BaHue
3aBHCHUMOCTH JaBJICHUS HACHIIIEHHOTO Mapa OT TeMIepaTypsl (000pyI0BaHKE: MTATUB C ABYMS
JanKaMH, B€ CTEKJISIHHbIE TPYOKU ¢ MUJUIMMETPOBBIMHU ILIKAaJaMH, TEPMOMETP, THOKUI 11acTu-
KOBBIH LIUIAHT, XOJIO/IHAs U TOpsiuas BOJA).

H3yuenue aenenuil 31eKmpoOUHAMUKU. DIEKTPU3ALUSI COIPUKOCHOBEHUEM, BIUSHUEM U JaB-
nenrueM. CyliHOCTh Mbe303J1eKTpudeckoro s dekra. [1be303meKTpruecknii ICTOUHUK. Y CTPOM-
CTBO W MPUHIUN JCHCTBHS AMekTpodopa. OCHOBHOE CBOMCTBO 3eKTpodopa. DiekTpodopHas
MaiuHa. JIeMOHCTpallMOHHBIA 3JIEKTPOMETP. Y CTPONUCTBO M npuHLMN AciicTBus. [lepenaya 3a-
psiaa NIEKTPOMETPY OT HA3JIEKTPU30BAHHOIO JAMAJIEKTPUKA U 3apsHKEHHOIO MpoBoAHMKA. M3me-
HEHUe 3apsaa KoHaykropa. Onpenenenue 3Haka 3apsaaa. [ paayupoBka sJeKTpoMeTpa o Hampsi-
KEHUIO U 3apsaay. BBelneHne noHsITHs 3J€KTPOEMKOCTH. EMKOCTB IJI0CKOrO KOHJEHcaTopa. Y Be-
JMYEHUE HAMpsHKEHHs ¢ TOMOINBIO KOHJIeHcaTopa. MccnenoBanue 3NEeKTPUYECKOro MoJis KOH-
nercaropa. OO0CHOBaHHME 3aKOHA COXPAHEHUS 3aps/ia B OIBITax ¢ nekrpodopom. OnpeneneHue
00JacTu CBSI3aHHOTO 3apsa. BrICOKOBONBTHBIN MpeoOpa3oBaTenh HAMPSDKEHUS. Y MHOXKHUTEINb
HanpspkeHus. Tpanchopmarop Mapkca. Tpancdopmarop Tecna. DneKTpoMarHUTHBIN reHepaTop
®apanes. CBEeTOANOIHBIN MHAUKATOP HAIPABIEHUS 3JEKTPUUECKOTO TOKa. JleMOHCTpaloOHHBIe
ONBITHI: 1) BOSHUKHOBEHHE WHAYKIIMOHHOTO TOKa; 2) HANpaBJIICHUC WHIYKIIMOHHOTO TOKa;
3) npaBusio Jlenia; 4) B3auMOICHCTBHE MIOCTOSIHHOTO MarH|Ta U KaTYIIKHA C TOKOM; 5) IPUHIIUAT
OTHOCHUTEJIBHOCTH B 3JIEKTPOJAUHAMUKE.

H3yuenue sagnenuit onmuku. Cuctema onbIToB C mmaiboit ['aptisa: 1) moaroroBka yueOHBIX
OTIBITOB; 2) 0OOCHOBaHHUE 3aKOHA OTpPa)KeHHs cBeTa; 3) 000CHOBaHME 3aKOHA MPEIOMIICHUS CBe-
Ta; 4) MOJIHOE BHYTPEHHEE OTPaXEHHE; 5) MpeeIbHBIN YToJl MOJTHOIO BHYTPEHHETO OTPaKEHHUS;
6)aucnepcus cBera; 7) NOJHOE BHYTpPEHHEE OTpa)keHUE Ha TPaHMIIE CTEKJIO-KUAKOCTh; 8) Mpo-
HUKHOBEHUE CBETA MPH MOJIHOM BHYTPEHHEM OTPaK€HUU B ONTUYECKU MEHEE IJIOTHYIO CPELy;
9) TyHHeNbHBIH 3P (EKT MPU MOITHOM BHYTPEHHEM OTPaKEHHHU CBETa. Y UeOHBIN SKCIICPUMEHT Ha
MIKOJIBHBIX YpoKax: 1) AeMOHCTpanus KPUBOJIMHEHHOTO PacIpOCTPaHEHHS CBETA TPU M3YYECHUHU
npuHiuna [roirenca; 2) GpoHTaIbHBIN ONBIT MO HAOMIOACHUIO TU(QPAKIMK CBETA Ha JIMKOIO-
nuu; 3) U3MEpEeHHe MoKa3aTes MPEeJIOMIICHHs! KUJIKOCTEH B JIa0OpaTOPHOM MpaKTUKyMe. Y4eo-
HBII SKCIIEPUMEHT Ul BHEYPOUHOM AEATENbHOCTHU: 1) TOMAIIHUIA OMBIT MO MOISIPU3ALMH CBETA
C HCIOJIb30BAHUEM KUAKOKPHCTAUINYECKOTO MOHUTOpPA KOMIIbIOTEPA; 2) OJMMIINAIHAs dKCIIe-
pUMEHTaJIbHAs 3ajlaya: OIpeJlelIeHUe TOoKa3arTenis NMpeloMIIeHHUs cTekia (oOopynoBaHMe: Ija-
CTHHKa OKOHHOT'O CTEKJIa, JJa3epHas yKa3Ka, TpaHCIOpTUp, Oenas Oymara).

H3yuenue saenenuil keanmoeou usuxu. ONTHUECKOE U3IYyYEHUE U CIEKTPhI: 1) TMHeHyaThIi
CHEKTp M3IIy4eHHMsI; 2) pacHpeiesieHe SHEPTuH B CIUIOLIHOM CIIeKTpe; 3) oOHapyxeHue uHppa-
KpacHOTO W3Iy4YeHus; 4) nHGpaKpacHbI M TETUIOBOH (DUIBTPHI, 5) ONTHYECKUE CBOMCTBA WH-
(bpakpacHOTO U3ITy4YEeHHUS U UX MIPaKTUYECKOe MpUMEHeHHe; 6) oOHapyXeHue yiabTpaHroIeToBO-
ro uzny4deHusi. OCHOBHbIE 3aKOHBI TEIJIOBOTO M3Ny4eHUs: 1) MoJenb abCOIIOTHO YEPHOTO Tena;
2) CBSI3b MEXKAY M3JIy4aTelbHOW W MOTJIOIATEIbHOW CIOCOOHOCTHIO Tena; 3) 3akoH Kupxroda;
4) 3akon Credana-bonbiimana; 5) 3akon BuHa; 6) 3aBUCHMOCTb CIIEKTpa M3JIyYEHHs OT TeMIIe-
patypsl Tena. KopmyckyinsspHO-BOJIHOBasi NMpPUPOAA CBETA: 1) IFIOMHMHECHEHLIMS KaK KBAaHTOBOE
SBJICHHE, 2) JIIOMUHECHCHIIUSI B YyibTpaduoinere; 3) uccieqoBaHue OOpPHOTO JIOMHUHOGODA;
4) skciepuMeHTalIbHOe 00OCHOBaHME 3akoHa CTOKca; 5) MHTepEepeHIMOHHAs KapTHHA Ha
sKpaHe U3 OOPHOTO JIIOMUHO(pOPA.

4.3. Kputepuu olleHUBaHUS
3aueT BBICTABISIETCS MO pe3yiabTaTaMm peilTuHra. Ecnm oOywaromuiicss HaOpan HEIOCTaTOYHOE
KOJIMYECTBO 0AUIOB, TO OOYUYAIOIIHMIICS CIAET 3a4eT.
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HIxaJia oneHUBAHHUA A/ 3a4YeTa

YpoBHHU % ocBoe-
OCBOEHHSI MH- Axanemu- HUS
JAUKATOPOB OcHOBHbIE IPU3HAKH BbIJIeJI€HHS] YPOBHS yeckasi (peiiTun-
AOCTHKEHUS OIlEHKA roBasi
KOMIeTeH Ui OIIeHKA)
Chopmuposan | CTyaeHT moka3an JOCTATOYHO MPOYHBIC 3HAHUS | 3a4TEHO 50-100

OCHOBHBIX IOJIOKEHUI Yy4eOHOM AMCLUIUINHBI,
YMEHUE CaMOCTOSTENIBHO peulaTb KOHKPETHBIE
IPaKTUYECKHUE 3a7a4yM, IPeAyCMOTPEHHbIE pabo-
4eil pOrpaMMOi, OPUEHTHUPOBATLCS B PEKOMEH-
JIOBAHHOM CIIPABOYHOM JINTEPATYpPE, YMEET IIpa-
BUJIbHO OLICHUTH ITOJIYYEHHBIEC PE3YJIbTaThI.

He copmupo- | IIpu oTBere BBIIBIINCH CylIecTBEeHHBbIE npoOenbl | He 3aute- | menee 50

BaH B 3HAHHUSX OCHOBHBIX IMOJOKEHUH Y4eOHOH c- HO
LMIUIMHBI, HEYMEHUE C MTOMOILBIO IPENOAaBaTeNs
IIOJIyYUTh IIPABHJIBHOE pEIICHUE KOHKPETHON
NPAaKTUYECKON 3aJaud M3 4MCiIa NPEeAyCMOTPEH-
HbIX paboyelt mporpaMMoi ydeOHON TUCIUIIIMHBI.

4.4, MeTtoanueckue YKa3aHHs 110 MIPOBCACHUIO IMPOLCAYPBI HpOMe)KYTO‘{HOI‘/'I aTTeCTallnu

1.

Cpoku mpoBelIeHUs TPOLEAYpPhl OICHUBAHUS: HA IOCJIEIHEM 3aHATHH 0 Tpeamery. Ecnm
oOyJaromuiicss Mo pesyiabTaTaM PEUTHHTOBOM CUCTEMbl HE HaOMpaeT HYKHOE KOJIMYECTBO
0aJlJIOB WJIM JKEJaeT MOBBICUTH OLIEHKY, TO CAAeT 3a4eT COTJIacCHO TPEOOBaHUSIM.

. Coop, 00paboTKa M OIIEHWBAHHUE PE3YJILTATOB MPOMEKYTOYHOH aTTECTAIlMX POBOAUTCS Tpe-

MOJABATENIEM, BEYIIIUM JUCLHUIUINHY.

. Hpe,I[’LHBJ'IeHI/Ie PE3YyJIbTAaTOB OLCHUBAHUA OCYHICCTBIIACTCA: 110 OKOHYaHUMN OTBETA CTYACHTA U

q)HKCI/IpyeTCH B 3aUE€THOMN KHIXKE U 3K3aM€HaHHOHHOﬁ BCIOMOCTH.

. HpI/I HaJIn4Yn IMMHUCbMECHHBIX OTBECTOB o6yqa}01111/1x051, IMMOJIYUYCHHBIX B XO/€ 3K3aM€HaHHOHHOﬁ

CCCCHH, MATCPUAJIBI XPAHATCS B TCUCHUC MCCALlA ITOCJIC 3aBEPIICHUA CCCCUU Ha Ka(be].'[an.

. HOpHI[OK BBITIOJTHCHHUSA W 3allIUTHI KprOBOﬁ pa6OTBI perilaMCHTUPOBAH «Ilonoxxenuem o Kyp-

cosoii pabore ®PI'bOY BO «I'na3oBckuii rocy1apcTBEHHBIN Me1aroruuecKuii UHCTUTYT UMe-
Hu B.I'. KoposieHko».

. CLII/ITaTI), YTO HOJIOKUTCIIBHBIC PE3YIIBTATHI IIPOMEIKYTOUYHOTO KOHTPOJIA CBUACTCIILCTBYOT 00

yCIEHOM Tpolnecce (GOpMUPOBaHMS yKa3aHHBIX KOMIIETEHIIUI U UHIUKATOPOB JOCTUKECHUS
KOMIETeHIHUH (3TarnoB (GopMHUPOBaHUSI KOMIIETEHIUH ).

5. Coaep:kaHue OLIEHOYHBIX CPEACTB IUIsl MPOBEPKHU cPOPMUPOBAHHOCTH
KOMIIETCHIUI U MHAMKATOPOB I0CTHKEHUSI KOMIIETECHIIM I
(MOCTUTOrOBBIN KOHTPOJIb) U KPUTEPHU MX OLICHUBAHUA

3anaHus 1J1 NPOBEPKH KOMIETEHIHH U HHAMKATOPOB J0CTH:KeHHs] Komnerennuu: [1K-3:
HIIK-3.1, UTIK-3.2, UTIK-3.3

Kon xommerennun | [TK-3

dopMynHMpoBKa I'0TOBHOCTB CaMOCTOSATENBHO OCYIIECTBIIATh HAYYHOE HCCICIOBAHUE C
KOMIIETCHIIUHU HCIIOIb30BAHUEM COBPEMEHHBIX METOJIOB HAYKU

WNHnukaTopsl NIIK-3.1. 3HaeT akTyajnbHble MPOOIEMbl IPEIMETHONW 00JACTH, TPHUEMBI
JOCTHKEHHUS Y METOJIbl UCCIIEIOBaHMS B BBIOPAHHOM 00J1acTH HAYKH.

KOMIIETCHIIUU NIIK-3.2. VYMmeeT BBINONHATH KIIOYEBBIE AECHCTBUS, ONPEICIIAIOIINE

CYTh HCCJICJIOBAHNUS B BEIOPAaHHON 00JIACTH HAYKH.

NIIK-3.3. Brnageer moTpeOHOCThIO, MOTUBAMH, HHTEPECOM K HCCIEH0-
BaTEIbCKOW JESATEILHOCTH, OMBITOM IOJIYU€HUS HOBBIX PE3YIIbTATOB;
BJIQJICE€T HABBIKAMU COBMECTHOM C pa3IuYHBIMH CyObeKTaMu oOpa3oBa-
HUS UCCJICIOBATEILCKOM IeATEITHbHOCTH.
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Bpewms BbinonHeHus 3aganuii: 15 MuHyT

HUIIK-3.1.

1.

Ha Tenexke ycraHoBiieHa BepTUKallbHAs MylIKa. Tenexka JIBUXKETCS MO CTOJIY PaBHOMEPHO.
CHapsizi, BBUICTEBIINI U3 MYIIKU (COMPOTUBICHUEM BO3/yXa MIPEeHEOpeyb):

a) MajJaeT Ha CTOJ B TOM MECTe, I'/Ie HaXO/MJIach TEJIeKKa B MOMEHT BBICTpEJa,

0) ABIKETCA TakK, YTO MOMAAAET OOPAaTHO B MYIIKY;

B) JIBIDKETCS TaK, YTO MOMAAaeT B TOUKY 1103311 MyIIKH;

T') ABMDKETCS TaK, YTO MOMAAAET B TOUKY BIEPEAN MYIIKH.

. Ha Tenmexke YCTaHOBJICHA BCPTHUKAJIbHAA ITyIIKa. Tenexka JABHXKCTCA Oes3 TPCHUA 110 HAKJIOH-

HOW TUTOCKOCTH BBEpX, 3amemisisicb. CHaps/l, BBUICTEBIINN U3 MYIIKH (COMPOTHUBICHUEM BO3-
Jyxa IpeHeopeys):

a) Ma/IaeT Ha TUIOCKOCTh B TOM MECTE, TJI€ HaXOJMJIACh TEJIEkKKAa B MOMEHT BBICTpPETIA;

0) IBIKETCS TaK, YTO MOIMAaIaeT 00paTHO B MYIIKY;

B) JIBIDKETCS TaK, YTO MOMAJAAET B TOUKY IM033]U MYIIKH;

T') ABMDKETCS TaK, YTO MOMAJAET B TOUKY BIEPEIH MYIIKH.

. Ha Tenexke ycraHOBIIEHa BepTUKaJIbHAs MyIIKa. Tenexka ABUKeTCS 0€3 TpEeHUs M0 HaKJIOH-

HOM IJIOCKOCTH BHU3, YCKOpsisAch. CHaps/, BbUIETEBUIMHA U3 MYIIKH (CONPOTUBICHUEM BO3Y-
Xa mpeHeopeyn):

a) 11a/1aeT Ha IUNIOCKOCTh B TOM MECTE, TJI€ HaXOMIach TEIEkKKa B MOMEHT BBICTpPEIa;

0) ABUXKETCA TaK, YTO MOMAaJaeT 00paTHO B MYLIKY;

B) JIBUKETCS TaK, YTO MOMNAJAECT B TOUKY 103311 MyILKH;

I') IBUKETCS TaK, YTO MOMAJAET B TOUKY BIIEPEAU MYILKH.

. Ha Tenexxke YCTAHOBJICHA BCPTHUKAJIbHASA ITYIIKA. Tenexka IBHXKETCS IO TFOPHU30OHTAJIBHOMY

CTOIYy, 3aMeUIsisACh Onaronapst cuie TpeHus. CHapsi, BbUICTEBIIMMA W3 MyIMIKU (CONPOTHUBIIE-
HUEM BO3/yXa MpeHeOpeyb):

a) Ma/IaeT Ha TUIOCKOCTh B TOM MECTE, TJI€ HaXOJMJIAaCh TEJIEKKA B MOMEHT BBICTPETIA;

0) ABIKETCA Tak, YTO MOMAAAET OOPAaTHO B MYIIKY;

B) JIBUKETCS TaK, YTO MOTAAET B TOUYKY 103211 ITYIIKH;

I') ABMIKETCSI TaK, YTO MOMAJAeT B TOUKY BIEPEAM MYILIKH.

. Ha Tenexke ycTaHOBJI€HA BEPTUKAJIbHASA MYIIKA. TeJIeKKa CTOUT HEMOJBHKHO OTHOCUTEIBHO

ctona. CHaps/, BbUIETEBIINHN U3 MYIIKH (COMPOTUBICHUEM BO3/1yXa MPeHeOpeyb):

a) IBUKETCSI TaK, YTO MOMalaeT 0OpaTHO B MYILIKY;

0) ABMIKETCS TakK, YTO MOMAAAET B TOUKY IM03a/H MyLIKHU;

B) JIBMJKETCS TaK, YTO MOMAJaeT B TOUKY BIEPEIU MYIIKH;

I') pe3y/bTaT 3aBUCUT OT TOT0, KaK OPUEHTUPOBAH CTOJ OTHOCUTEIBHO HAIIPABICHMs Bpalle-
HUs 3eMJIu.

HIIK-3.2.

6.

ConocTaBbTe MPHUHIIUIL U €70 KPaTKYI0 (HOPMYITHUPOBKY:

1

[TpuHIIUTT OTHOCUTETBHOCTH a) | PesympTupyrommii sddext paBen cymme >¢-
(heKTOB, BBI3BAHHBIX KaXKJIBIM SIBJICHUEM.

2

IIpuHIUIT SKBUBAJIEHTHOCTH 0) | ®usnuyeckue SBIEHUS MPOTEKAIOT OIMHAKOBO
BO BCEX CUCTEMAxX OTCYETA.

ITpuHIUIT COOTBETCTBUSA B) | HoBas Teopus BKiIrOYaeT MNpeAbIAYIIYIO Kak
MIpEAEIIbHBINA MW YaCTHBIN CIIydail.

[TpuHIMI CynepnO3ULNH r) | ®usnueckue SABICHUS B TPABUTALIMOHHOM I10JIE
J TIPOMCXOMSAT TaKkkKe, KaKk B HEMHEPIHAIbHOM
CUCTEME OTCYETa, JBUKYLIEHCS C YCKOPEHUEM
—J B OTCYTCTBHH I'PABHUTAIIUH.
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7. YCTaHOBUTE COOTBETCTBUE MEXKAY YCIOBUIMHU U3YUCHUS ABUKECHUS TEIA U €T0 YCKOPEHUEM:

1 | Yckopenue cBOOOIHO MAJArOIIETo B MOJIE TSHKECTH 3€MIIM Tella B CH- a) | 0
CTEMe 0TCYETa, CBSI3aHHOM C IPYTUM IaJIAOLIHM TEJIOM.
2 | Yckopenue cBOOOIHO MAAOIIETO B TIOJIE TSHKECTH 3eMIIH Tella B CH- 0) |0

CTeMe OTCYETa, CBSI3aHHOM C aBTOMOOMIIEM, UMEIOIINUM TOPU30HTAJIb-
HO HAIPaBJICHHOE YCKOPEHUE §.

3 | Yckopenue cBOOOHO MAAAMOIIET0 B TOJIE TSHKECTH 3EMIIH Tejla B CH- B) g\/E
CTEME OTCUETa, CBA3AHHOM ¢ 3eMIICH.
4 | YckopeHre cBOOOHO MAIAOIIETO B MMOJIE TSHKECTH 3€MJIU Tejla B CH- r) | 29

CTEME OTCYETa, CBSI3aHHOM C PpAaKETOW, HMEIOIIEH YCKOPEHHE
J, HalpaBJIEHHOE BEPTUKAILHO BBEPX.

HUIIK-3.3.

8. Ilpaxmuueckoe 3adanue. I3yante mpeyioKeHHBIN pUCYHOK. UTO MOKa3aHO Ha pUCYHKE (CXe-
Ma OMBIT, MIUTFOCTpanus K 3aaaye u 1.1.)7 [loscaure ero o6o3nayenus. [lepeuncnure Hatyp-
HBIE OIIBITHI, HAIIPABJIEHHBIC HA UCCIIEOBAaHUE SIBICHUM, C KOTOPBIMU CBS3aH PUCYHOK.

A
[
/|
|

/
/ 1

/ IC

Kniou k mecmy:

Homep 1 | 2 | 3 | 4 | 5 | 6 | 7
BOMNpoca
1-6 | 1-a
Howmep 6 6 6 . N 2-T | 2-B
IIPABUJIBHOTO OTBETA 3-B | 3-0
4-a | 4-1

Knrou k npakmuueckomy 3a0anuio (peutenuro npakmuyeckou 3a0adu):

1. PucyHok He siBIsieTcs N300pakeHUEM OIIbITa, MMOCKOIBKY M3 HETO HE MOHSTHBI KOHKPETHBIC
YCIIOBUS, OH MOXET OBITh MCIOJIB30BaH IS MTOSICHEHHS WU ONBITA, IPU PEIICHUH 3a1a4H,
paccMOTpeHHH yueOHOW TEOPUH, CBI3aHHOM C MIPUHIIMIIOM OTHOCHTEIHLHOCTH.

2. Teno 1 magaer u3 Touku A. Teno 2 — cHaps, NyLIEHHBIA U3 TOYKH B cO CKOPOCTBIO ¥ MO
YTJIOM O K TOPH3O0HTY.

3. B cucreme otrcuera, cBsI3aHHOM ¢ TeloM 1, camo Teno 1 TMOKOHTCS, a TeNO 2 JBHKETCS Tpsi-
MOJIMHEHHO U paBHOMEpHO. [loaTomy cHapsia 2 mopa3uT nagaromiee Teno 1 B Touke C, ecnu
€ro HavaJbHAasi CKOPOCTh OYJIET HAIIpaBJICHA K TOUKE A.

4. B HaTypHBIX ONBITaX TeNO | MOABEHIMBAIOT K DJEKTPOMArHUTY U CTPENSIOT U3 MUCTOJIETa B
MOMEHT pa3MbIKaHUS IISITH YJICKTPOMArHHTa.
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Kputepun orieHnBaHus:
Kaxx b1t ”HANKATOP JOCTHXKEHUS KOMIIETEHIIMU olleHuBaeTcs B 10 6amios:
e TecroBoe 3aanue orenruBaercs B 10 6amo (oTBeT Ha Borpoc Tecta ctouT 0 mim 2 6aa);
e 3amaHus Ha COOTBETCTBUE OIleHUBAIOTCA B 10 6amtoB (kaxaoe oreHuBaercs 0-5 6ayion)
— 5 6aI0B — MOJTHOCTHIO MPABHIIBHO HAWICHHBIEC COOTBETCTBHS;
— 4 6amna — TpU IPaBUIIBHBIX COOTBETCTBHS;
— 3 Oamna — qBa MpaBUIIBHBIX COOTBETCTBUS,
— 2 6amna — 0AHO MPaBUIILHO COOTBETCTBHUE;
— 1 6amn — oTCyTCTBHE MPABMIBHBIX COOTBETCTBHIA;
— 0 GayoB — HE MPUCTYMAJ K BBIMOJHCHUIO 3a/IaHUS;
e Kaxnoe nmpakTuueckoe 3aaanue oneHusaercs B 10 6amios:
— 10 GamioB — CTyIEHT NMPAaBUIBLHO BBHIOJHUI IIPEIJI0OKEHHBIC 3a/IaHUsI HA OCHOBE
HW3Y4YEHHOU TEOPHUH, METOJ0B, IPUEMOB, TEXHOJIOTHIA;
— 8 6a/IoB — CTYJEHT CIIOCOOCH MPUMEHATH MOJIYYCHHBIC TEOPETUUCCKHE 3HAHUS B
MPAKTHYECKOU JACATEIHHOCTH, PEIIaTh TUITUYHBIC 33J1a4l HAa OCHOBE BOCIIPOU3BE-
JIEHUsI CTaHJAPTHBIX AJITOPUTMOB, MIPH BBIOJIHEHUH 33JIaHUM JOMMYCKAaeT HE3Ha-
YUTENbHBIE OLIHOKH;
— 6 0ayyI0B — MPH BHITIOJIHEHUH 3a/IaHUS IOMYIIEHBI TPYObIe OIINOKY;
— 0 6anioB — CTyIEHT HE BBITIOJIHIII 3a/IaHHE.
O1ieHKa 3aBHCHUT OT IIPOLICHTA BBHITIOJIHCHHS BCEX 3aaHHM.

IlIxana oneHUBAHUSA C(i)OpMHpOBaHHOCTI/I KOMIIETCHUUHA U HHAUKATOPOB JO0CTUKCHUS

KOMIIeTeHIIUH
YpoBHH %
OCBOCHMS MH- BBINOJI-

Axanemuye-
AUKATOpa (0B) OcHOBHbBIE IPU3HAKHU Bbl/IeJICHUS] YPOBHA HeHMSsI
JMOCTHKeHUH cikas oneHia BCeX 3a-
KOMIIeTeHIN I JTaHHUM
[ToBbimeHHBIN | BriTrowaeT HIKecTOSIMUN ypoBeHb. YMeHHe ca- | OTiaudHO 90-100
(BBICOKMIA) MOCTOSITEJIBHO IIPUHHMMATh pELIEHUE, pelaTh
npoOemMy/3agady TEOPETUYECKOTO0 WU TpH-
KJIQJHOTO XapaKTepa Ha OCHOBE M3yYEHHBIX Me-
TOJIOB, IPUEMOB, TEXHOJIOTUH.
basosbiit Bxuttouaer HkecTosmui ypoBeHb. CriocoOHOCTh | Xopo1o 70-89
coOuparb, CUCTEMaTU3UPOBaTh, aHAIU3UPOBATH U
IPaMOTHO MCIIOJIb30BaTh MH(OPMAIIUIO U3 CaMo-
CTOATEIbHO HAMJIEHHBIX TEOPETUYECKHX HCTOY-
HUKOB U WUIIOCTPUPOBaTh MMM TEOPETHUYECKUE
MOJIOKEHUS WM OOOCHOBBIBATh MPAKTUKY MpPH-
MEHEHMUS.
VY nosnerBopu- | M3noxenue B npeaenax 3azad Kypca TEOpeTHUe- | Y IOBJIETBO- 50-69
TEIbHBIN CKOT'O U MPAaKTUYECKOTO KOHTPOJIUPYEMOIO MaTe- | PHUTEBHO
puana.
Henocrarou- | OTcyrcTBHE TNpPU3HAKOB  yaoBieTBopurensHOro | Heynosne- | menee 50
HBIN YPOBHSI. TBOPUTEJILHO

CuutaTh, 4TO TOJOKUTENIbHBIE DPE3YJIbTAThl MOCTUTOTOBOTO KOHTPOJISI CBHAETEILCTBYIOT 00
YCIIEIIHOM ITpoliecce (OpMUPOBaHUSA KOMIIETEHIIMU (M) U MHIUKaTOopa (OB) TOCTUKEHUS KOM-
neteHMK (ui) (3Tana GopmupoBaHus kommneTeHIMH). Eciu oOydaromuiics MONydusl OLEHKY
«HEYJIOBJIETBOPUTEIBHO», TO CUUTATh KOMIETEHIMIO HE C(OPMUPOBAHHOM Ha JaHHOM HTarle.
[Tpy nony4eHUN OLEHOK «yIOBJIETBOPUTEIBHO», «XOPOIIO» WIN «OTIMYHO» CUUTATh, YTO MPO-
BepseMasi KOMIIETCHIIUSA C(OPMHUPOBAHA HA JJOCTATOYHOM YPOBHE.
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Memooduueckue ykazanus 0715 nNPOEEPKU OCMAMOYHBLX SHAHULL

1.
2.

Cpoxu npoBeAeHUs IPOLIEAYPhl OLICHUBAHUS: 110 TpaduKy JIeKaHaTa.

CO6op, 00paboTka ¥ OLIEHUBAHHE pE3YJITATOB IOCTHUTOTOBOIO KOHTPOJIS TPOBOIUTCS
IpernoaaBaTesieM 10 PACIIOPSHKEHUIO JIeKaHaTa.

[IpenbsiBieHre pe3ysbTaTOB OLIEHUBAHUSI OCYIIECTBIAECTCS B TEUEHUE HENEIU I0CIe
MPOBEJCHUST KOHTPOJILHOTO MEpOnpusTus, opopmisieTcs B BHAE OTYETa U XpPAHUTCS B
JIeKaHaTe B TEYCHUE BCETO CPOKa 00ydeHHs: 00yUaromerocs.
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