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Ok3ameHarmonHas moxaens EI'D 2022 r. Obula HampaBiieHa Ha OICHKY OBJIQJICHHS
OCHOBHBIMH TPYIIIIaMU MPEAMETHBIX Pe3yJIbTaTOB 00y4YEHHUS MO KypCcy (PU3UKU CPEAHEN MIKOJIBI.
B KM BkIt04€HBI 3aaHNs1, IPOBEPSIOIINE CICIYIOLINE TPYIIIBI TPEAMETHBIX PE3YIbTATOB:

— TINPUMEHEHUE HW3Y4YEHHBIX MOHATHUM, MOJENeH, BEIWYMH W 3aKOHOB JUIsl ONMCAHUs

(bu3HYECKUX MPOIIECCOB;

— aHamu3 (U3MYECKUX TMPOLECCOB W SABJICHHA C HCIOJIB30BAaHHUEM HEOOXOAMMBIX
bu3nYECKUX BEIMYMH B paMKaX U3yYEHHBIX TEOPETUUECKUX MOJIOKEHUMN, 3aKOHOB;

— OCBOCHME METOJO0JIOTMYECKUX YMEHHU;

— yMEHME pelIaTh KaUeCTBEHHBIEC U PACUETHBIE 3a/1a4U Pa3INYHbIX THUIIOB.

KM EI'D no ¢usuke 2022 1. cocTosut U3 ABYX 4acTedt u Bkirodan B ceOs 30 3amanwmii,
pasznuyaromuxcs GopMmoit U ypoBHeM cioxkHocTH. YacTh 1 comepxkana 23 3amaHusi ¢ KPaTKUM
orBeroM: 11 3agaHMii ¢ KpaTKMM OTBETOM, B KOTOpPBIX HEOOXOIMMO 3allMcaTh OTBET B BUJE
yrcna; 4 3aJaHus HA MHOXXECTBEHHBIN BBIOOp, B KOTOPBIX HYKHO BBIOpaTb BCE BEpPHBIE
YTBEPKACHUS U3 MATH MPEIJIOKEHHBIX; 8 3a/laHUil Ha COOTBETCTBHE, B KOTOPHIX HEOOXOAMMO
YCTaHOBUTH COOTBETCTBUE MEXIY ABYMs TpyIaMud OOBEKTOB WM MPOILECCOB Ha OCHOBAHUU
BBISIBJICHHBIX MIPUYMHHO-CIIEJICTBEHHBIX CBsA3eil. YacTh 2 conepikaina /7 3aJaHuil ¢ pa3BEpHYTHIM
OTBETOM, OObEIMHEHHBIX OOIIUM BUJIOM JIESTEILHOCTH — PELICHHUE 3a/1a4.

B KUM npencraBiensl 3afaHusi pa3HbIX YpOBHEH cioxkHOcTU: 19 3amanuii 6a3zoBoro,
7 3amaHuid TOBBIIIEHHOTO U 4 33JJaHKUs BEICOKOTO YPOBHsI. 3a1aHus 6a30BOTO YPOBHSI IPOBEPSIFOT
OBJIQ/ICHUE TIPEIMETHBIMH pe3yJabTaTaMy Ha HauOoJIee 3HAYMMBIX 3JIEMEHTaX COJIEPKAHUA Kypca
bu3MKY, BXOAAIIUMX B COAEpkKaHHE Kak 0a30BOro, Tak W YIIIyOJIEHHOTO KypcoB ¢u3uku. Bcee
3a/1aHus 6a30BOTO YPOBHSI COCPENOTOYEHHBI B yacTH 1 paboThl. 3aaHusl MOBBIIIEHHOTO YPOBHS
CJIIOKHOCTH TIPOBEPSIIOT CIIOCOOHOCTh y4alllUXCsl JEWCTBOBAaTh B CUTYyallMsIX, B KOTOPBIX HET
SBHOTO yKa3aHMsA Ha CIOCOO BBIMOJIHEHUS M HEO0OXOAMMO BBIOpaTh 3TOT crnocod U3 Habopa
M3BECTHBIX Yy4YallleMyCsl WM COuYeTaTh JBa-TPU HM3BECTHBIX €My criocoba JedcTBuil. 3anaHus
MOBBILIEHHOTO YPOBHS paclpeneieHbl MeXAy 4dacTsaMu 1 u 2 paborel. 3afgaHusi BBICOKOTO
YPOBHS CJIOKHOCTHU MPOBEPSAIOT CIIOCOOHOCTh y4YaIIMXCs peIIaTh 3a/1a4, B KOTOPBIX HET SIBHOTO
yKa3aHHWd Ha CHoco0 BBHIIOJHEHUS M HEOOXOJUMO CKOHCTPYHMpPOBaTh CHOCOO pellieHus,
KOMOMHHpYS H3BECTHBIE YydYameMycs crmocoObl. MakcuMaibHBIA TEpBUYHBIN Oamnm  3a
BBITIOJTHEHHE BceX 3aJaHMii 0a30Boro ypoBHs cocTaBisieT 48%, a 3aJaHUNl MOBBIIIEHHOTO
U BBICOKOT'O YpOBHEH — 52% MaKkcHMalbHOTO MEPBUYHOIO Oajuia 3a BCIo paboTy.

KM onieHuBaeT ycBOEHHE 3JIEMEHTOB COJAEP)KaHUS M3 BCEX pas3zelsioB (TeM) Kypca
bu3uku: MexaHWKa (KHHEMaTuKa, JWHAMHKA, CTaTHKA, 3aKOHBI COXPAaHEHUS B MEXaHWKE,
MeXaHU4YeCcKue KojeOaHusi W BOJHBI); MOJEKyJspHas ¢u3nka (MOJEeKyIsIpHO-KMHETUYECKas
TEeOopHsi, TEPMOJIMHAMHKA); dJeKTpoauHamMuka U ocHOBBl CTO (amekTpocTaTtrka, MOCTOSHHBIN
TOK, MarHUTHOE TOJIE, 3JIEKTPOMarHuTHas MHAYKIUS, JIEKTPOMAarHuTHbIE KOJeOaHUsI U BOJIHBI,
ontuka, ocHoBbl CTO); kBaHTOBas (hr3HKa (KOPIYCKYISIPHO-BOJIHOBOM JTyanusMm, (pusnka aToma,
¢dusnka atoMHoro siapa). KomndecTBo 3aiaHuil 0 KaXIAOMY U3 Pa3IeTIOB MOXKET MEHSTBHCS OT
BapUAHTa K BapHAHTY B 3aBUCHMOCTH OT TEMaTHKHU 3aJaHUN MO MPOBEPKE METOAO0JOTUYECKHUX
YMEHHI U TEMATHKH 3a7a4 U3 4acTU 2 BapuaHTa.

B nauvane sk3aMeHaIIMOHHOTO BapHaHTa MpeAJiaraioch JiBa 3aJlaHusl UHTETPUPOBAHHOTO
XapakTepa: Ha MOHUMaHHE CBEACHUI TEOPETUYECKOTO XapaKTepa M Ha y3HaBaHHE TpapUKOB
pasnUYHBIX (PU3NYECKUX 3aKOHOB M (popmyi. [lanee ObLIM TpencTaBlieHbl OJIOKHM 3aJaHUM 110
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YeThIpeM paszzenaMm Kypca Gu3uKd: 6 3aJaHUil MO0 MEXaHWKe, 5 3aJaHuil 10 MOJICKYJISPHOM
¢dusnke, 6 3amMaHUN TO DIEKTPOJUHAMHUKE W 2 3aJaHus 1O KBaHTOBOW ¢u3uke. B Haudaie
Ka)KI0ro 0JI0Ka MpeJiarajuch 3aaHus ¢ KpaTKUM OTBETOM B BHJIE UMCIIA, KOTOPBIE IPOBEPSIIN
yMEHUE MPUMEHATh M3y4YCHHbIE 3aKOHBI M (PU3MYECKHE BEIWYMHBI NPH OMHMCAHUU PA3THMYHBIX
(GU3MYECKUX TPOILECCOB. 3aTeM MUK 3aJaHusl ¢ KPaTKUM OTBETOM B BuAe HaOopa mudp,
HAIpaBJICHHbIE Ha OICHKY YMEHHUS aHAIM3UPOBaTh (U3UYECKUE MPOLECCHl (SBICHHUS),
UCIIOJIb3YS] OCHOBHBIE MOJIOKEHHUS U 3aKOHBI, U3yUYEHHBIE B Kypce (GU3MKU. DTU 3aJaHUsI MOIJIN
ONMMpaThCS Ha MaTepuall JIOOBIX TE€M JaHHOTO pasjena, HO MHpU 3TOM B OJHOM BapUaHTE
TEMaTUYECKH 3THU 3a/I1aHUsl OTHOCUJIMCH K pa3HbIM TeMaM. B koHIle yactu 1 6butH npeacTaBieHbl
JBa 3aJaHUSl HA I[POBEPKY METOAOJIOIMYECKMX YMEHHUH: Ha OIpeIeiIeHUE IO0Ka3aHui
U3MEPUTENIBHOTO MprOOopa, MpeacTaBIeHHOro Ha (oTorpaduu, U Ha BEIOOP 000PYIOBaHHS IS
IIPOBEJCHUS MCCIEA0BAaHNUS 10 33/1aHHOM B YCIIOBUU THIIOTE3E.

Yacte 2 paboThl BKIOYana B ceOsi 7 3aJaHHUil C Pa3BEpHYTHIM OTBETOM, B KOTOPBIX
HEO00XO0UMO OBLIO MPEACTABUTH PEIICHUE 3a7aud WM OTBET B BUAE OOBSICHEHUS C OMOPOW Ha
U3y4YEHHbIE SBJIEHUS WM 3aKOHBL. 3JeCh IMpeajiarajach OJlHa KadyeCTBEHHas 3ajaua
MOBBIIIEHHOTO YPOBHSI, JB€ pPacyUETHBIE 3a/1aud IOBBIIICHHOI'O YPOBHSA U YETHIPE PacyETHbIE
3a/1ayd BBICOKOT'O YPOBHSI CJIOKHOCTH. YMEHHME pelllaTh 3aJayd OLEHHUBAJIOCh HAa OCHOBaHUU
BBITTOJIHEHUS 11€JI0T0 KOMITJIEKCa JEHCTBUI: BRIOOP HA OCHOBAaHMH aHAJIM3a YCIOBUS (pr3muecKon
MOJIENIM, OTBEYAIOIIEH TpeOOBaHUAM 3a[auu; MPUMEHEHUE (HOpMYJI, 3aKOHOB, 3aKOHOMEPHOCTEN
U IOCTYJIaTOB (PU3MUECKUX TEOPHUM MpU HCIOJB30BAaHUM MAaTEMaTHMYECKUX METOJOB PELICHUS
3a/1a4; NPOBEJCHHE pacueTOB HAa OCHOBAaHUMU HUMEIOUIMXCA [aHHBIX;, AHAIU3 pEe3yJIbTaToB
U KOPPEKTUPOBKA METOJIOB PEIICHUS C YYETOM MOMyYEHHBIX Pe3yabTaToB. MaKCUMaNbHBIN Oat
3a peleHue 3a1a4 cocTapisl 37% MakcUMaIbHOro Oana 3a BClo padorTy.

MaxkcuManbHBIA TIEPBUYHBIN Oalll 32 BBHIMOJIHEHHE BCEX 3aJaHUI pabOThI COCTABIST 54.
OO11ee BpeMst BBIMOIHEHUS paboThl — 235 MUH.

ITo cpaBHeHuto c sk3ameHarioHHoil mojmenpto 2021 r. B KMM Obiin BHeceHBI
CJIEIyIOIINE U3BMEHEHUS.

1. B mnauvane BapuaHTa IpeAjarajoch JBE HOBbIE MOJEIH 3aJaHUS HHTETPUPOBAHHOTO
xapakrepa. Ha nuauun 1 — 3aaHus Ha MHOXKECTBEHHBIM BBIOOD, MTPOBEPSIOLINE TOHUMAaHHE
OCHOBHBIX TCOPETHUYECCKHX MOJOKEHHH M3 BceX pas3zieioB Kypca ¢usuku (hopmynupoBky
BCEX 3aKOHOB U 3aKOHOMEpPHOCTEH, yka3zaHHbIX B koaudukarope EI'D no ¢pusuke; ocHOBHbIE
CBOWMCTBA SIBJICHUH W MPOIIECCOB, M3YUEHHBIX B Kypce GU3UKH). B quHUM 2 HCITOIB30BATIHCH
3aJ]aHusl Ha COOTBETCTBHUE, IPOBEPSIONINE IOHUMAaHNE TPAYUIECKUX 3aKOHOMEPHOCTEH (151
TpPEeX 3aBHCHMOCTEH W3 pPa3HBIX pa3JesoB Kypca (HU3UKHM HEOOXOAMMO OBbLIO BBIOPATh
rpaduKH, OMMCHIBAIOIINE TAHHBIC 3aBUCUMOCTSIM (DU3UYECKUX BEIUYUH).

2. bputa n3amenena gopma 3a1aHuil Ha MHOKECTBEHHBIN BBIOOp: BMECTO BBIOOpA BYX U3 IATH
YKa3aHHBIX YTBEP)KJIEHUHM Ipeasarajoch BbIOpaTh Bce BepHble yTBepkaeHus. [Ipu stom
BEPHBIX YTBEP)KIEHUI MOryo ObITh OO nBa, b0 Tpu. Takue 3amaHusl pacroyarajivch
B KM Ha nuuunsax 6, 12 u 17.

3. Ha mo3unmsx 25 u 26 npeqiaraauch pacyeTHbIE 3a7a4y MOBBIIIEHHOTO YPOBHS CI0KHOCTH
10 MEXaHUKE M KBAaHTOBOH (pU3UKE, KOTOPBIE OLIEHUBAIUCH MAKCUMAIIBHO B 2 Oaiia.

4. B konue BapuaHta Ha juHHH 30 mpeanaragach HOBas MOJENb 3aJaHUS — 3a/aHue
C pa3BEepHYTHIM OTBETOM BBICOKOI'O YpPOBHSI CJOXKHOCTH, IIpeJACTaBisioliee coOoi
pacyeTHYI0 3a/Jady ¢ HESBHO 3aJlaHHOW (PU3MYECKOW MOJENbI0, B KOTOPOH HEOOXOIMMO
OBLIIO MpUBECTU 0OOCHOBaHKE BHIOPAHHOW MOJENN M UCHOIB3YEMbBIX JUISl PELICHUS 3aKOHOB
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u popmyn. 3agaHue OIEHUBAIOCH MO JIBYM He3aBUCHUMBIM kKputepusm: K1 — obocHoBaHue
NPUMEHSIEMBIX 3aKOHOB U K2 — pemieHue 3amauu (cucreMa ypaBHEHUM, MPeoOpa3oBaHUs
Y BBIYHMCIICHUS).

KM EI'3-2022 Obi1 mpeeMCTBEH MO OTHOLICHHIO K 3K3aMEHAIMOHHBIM MOJIEISM
NPOILIBIX JIET: COXPaHEHBI 3a/laHusl 0a30BOTO YPOBHS CIIOKHOCTH C KPAaTKUM OTBETOM B BUJE
yHuclla, 3aJaHus Ha COOTBETCTBHE (QHAJIM3 IMPOLIECCOB U YCTAHOBJIEHHE COOTBETCTBUS
buznyecKux BeIUMYUH U GOPMYI, O KOTOPHIM UM MOKHO OMPEIENINUTh), 3aJaHUsI Ha U3MEHEHHE
¢bu3nyecKuX BEIMYMH B PA3IUYHBIX MPOLIECccaxX, a TaKKe KaueCTBEHHAs 3aJladya C Pa3BepHYTHIM
OTBETOM M PacCUeTHBIE 33/1a4 C Pa3BEPHYTHIM OTBETOM BBICOKOTO YPOBHS CIOKHOCTH.

Yucno yyacTHMKOB ocHOBHOro mnepuoga EI'D mo ¢wusuke B 2022 r. cocrtaBuio
105 244 genosex” (129 786 uenosek B 2021 ., 140 603 uemosek B 2020 r.). 3a MOCIEHNE TISTh
JIeT YMCIIEHHOCTh YYaCTHHKOB JK3aMeHa MO0 (H3MKE yMeHbIIMiach B 1,5 pasa, mpu 3TOM
HauOoJIbIIee CHIDKEHHE MPOU30ILIO B MOCIEAHUE TPU T0/a MOCIe U3MEHEHUS IpaBuil MpHeMa
pesyiabraroB EI'D no ¢usuke n uHpopmaTuke B By3bl Ha (PU3UKO-TEXHUYECKHE CIEIUATbHOCTH.

Ha puc. 1 npencrasineHo pacnpeneneHue pe3yiabTatoB ydyacTHUKoB EI'D no ¢usuke no
HNEPBUYHBIM Oajiam.

PacnpeaeneHune yuactHukos E3-2022 no ¢usmnke
Mo nepeuYHbIM 6annam (MakcMmanbHblit 6ann - 54)
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MepenyHbIA 6ann

Puc. 1

Cpennuii 6amn EI'D mo ¢usuke 2022 1. HE3HAUUTETHHO CHU3WIICS IO CPAaBHEHUIO
C TPOILIBIM TOJIOM U COTIOCTaBUM C Pe3yJIbTaTaMH MO3aMpoIIoro roja.

Munumanbsbeiit 6amt EI'D o ¢msuke B 2022 1., kak u B 2021 ., coctaBmi 36 T.0., 9TO
B HOBOW 9K3aMEHAIIMOHHOW MOJIeTH cOOTBeTCTBOBaIO 10 mepBuYHBIM OauiaM. J{oJis y9acTHUKOB
9K3aMEHa, HE TMPEOJOJEeBIINX MHUHMMalbHOro Oamna B 2022 r., coctaBuna 6,31%, uto

COIOCTAaBUMO C aHAJIOTUYHBIMHU TMOKa3aTe M Tponuisix jet (B 2021 r. — 6,37%; B 2020 1. —
5,56%).

! Crartucrnueckne naHHBIe Ha OCHOBE ACHCTBYIOIIMX Pe3y/bTaToB ydacTHHKOB EI'D ¢ y4eTOM pe3epBHBIX IHEH
ocHoBHOTO niepuona EI'D no cocrosinuio Ha 25.07.2022.
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MakcumanbHblid TecTOBbI Oaym B 2022 1. HaOpamu 103 yvacTHHMKa SK3aMeHa, 4YTO
cocrapmsier 0,1% or oOmero uYucia y4aCTHHKOB Odk3ameHa. HeOousbmoe  dwucio
100-6annpHUKOB Hambosee BEPOSTHO OOBSICHIETCS CYHIECTBEHHBIMH Ae(UIUTaMU, KOTOpPHIC
OBLTM TPOJEMOHCTPUPOBAHBI BBIMTYCKHUKAMH IMPU HAITMCAHUH OOOCHOBAHHS B HOBOW MOJEIHU
pacuetHOM 3amaun (muHMS 30). DTO BHOBb BBEJEHHOE TPEOOBAaHUE, KOTOPOE CEPHbE3HO MEHSET
METOAMKY OOy4YeHHs peIIeHHIO 3aaad. Hamboree BEpOSTHO, YTO HBIHEIIHHM BBITYCKHUKAM
HE XBaTUJIO BpeMEHH Ha ocBoeHUE JaHHoro ymeHus. 100-0amibauky ecth B 39 pernonax

B 2022 r. nons y4acTHHKOB dK3ameHa, HabpaBmux 81-100 6amnoB, coctaBuia 8%, 4to
HEMHOTI'0 HIDKE IMOKa3aTelst mpouutoro roja (B 2021 r. — 8,5%).

Hwxe npencraBieHbl o0IIKMe pe3ysibTaThl BBIMOJHEHUS 3K3aMEHAIMOHHOW pPabOTHI MO
TPEM HAMpaBJICHUSM: JUIsl TPYII 3aJaHUN MO pa3HbIM TEMATHYECKUM pasziesam, i TPyHn
3a/IaHU#, MPOBEPSIOMIUX CHOPMUPOBAHHOCTH PA3IMYHBIX CIIOCOOOB NEWUCTBHM, W ISl TPYIIII
3aJJaHUH Pa3TUYHOTO YPOBHS CIIOKHOCTH.

B tabnuue 1 npuBeneHbl pe3ynbTaThl BHITOJHEHUS 3alaHUN HYK3aMEHALMOHHON paboThI
M0 CO/IepP KATEIbHBIM pa3zesiaM MIKOJIBLHOTO Kypca (PU3HKH.

Tabmauua 1
Cpennuii % BBIIOJHEHUS 110 TPYIIIaM 3aJaHui
Paznen kypca dpusuku
2021 r. 2022 1.
MexaHuka 59,1 57,4
MKT u TepMoamHamMuKa 57,4 58,1
DNEeKTpOIMHAMHKA 495 48.6
KBanrtoBas uznka 52,5 58,2

Kak BuHO U3 TaOMUIIBI, pe3yJIbTAThl BBIMOJIHEHUS 3aJJaHUN 110 MOJIEKYJISIpHOH (u3uke U
AIIEKTPOJMHAMUKE COIIOCTaBMMBI C INPOLUIBIM rojfoM. HekoTropoe CHUXKEHHE pe3ynbTaToOB IO
MeXaHUKe OOBICHIETCS TEM, YTO 3a/1a4i BBICOKOTO YPOBHS, JUIsI KOTOPBIX MpeIarajochk JeyaTh
o0ocHOBaHME BbIOOpa (HU3MYECKOM MOAETH, NpeJlarajuch MO MeXaHuke. Pe3ynbTaThl
BBITIOJTHEHUS 3aJlaHUM [0 MeXaHMKe 4yacTH | paboThl OCTaluCh Ha YpOBHE IMPOILUIOrO roja.
[To kBaHTOBOM (pU3MKE PE3yNbTATHI MOBBICUIUCH. DTO CBSI3aHO C TEM, YTO pacyeTHas 3ajadya Ha
no3uuu 26, B OTVIMYME OT MPOILLIOro roja, mpeajiaraiach B BHJIE 3a/laHUsl C Pa3BEPHYTHIM
OTBETOM (B IIPOILIOM rojly 3Ta 3ajJa4a Obljla ¢ KpaTKUM OoTBeToM). IlepeBoj 3aganus B Apyryro
(opMy MOBBICHJI OCBOECHHE 3JIEMEHTOB KBaHTOBOW (usuku. OOIiee pacrpeneneHue CpeaHux
IPOIICHTOB BBHIMOJHEHUS IO pa3jieiaM Kypca B IEJIOM OCTaloch 0e3 M3MeHEHHil: Hambolee
CJIOKHBIM TPAJULIMOHHO OCTAETCS AIEKTPOAMHAMHUKA.

B tabnuue 2 nmpuBeneHbI pe3yibTaThl BHIIOIHEHUS TPYIIN 3aJaHUN, HANpaBICHHBIX Ha
OLICHKY Pa3JIMYHBIX CIIOCOO0B AeMCTBUI, (hOpMUPYEMBIX B ITpoLiecce 00yueHus: Gu3uKe.

Tabmnma 2
Cpennuii % BBIIOTHEHUS 110 TPYIIIaM
CrocoOs! neficTBUI 3aJaHuN
2021 1. 2022 .
[IpumeHeHHe 3aKOHOB U (POPMYIJI B TUIIOBBIX 66,0 66,8

y4eOHBIX CHTYaITHSIX

AHanu3 1 00bsICHEHUE SBJICHUN U TTPOLIECCOB 62,8 60,9




75,5 75,9
24,5 22,0
Ha ypoBHe npouioro rojia npoaeMOHCTPUPOBaHbI Pe3yJIbTaThl BBIIIOJIHECHUS 3aJaHUN HA

Merononornueckue yMeHUs

Pemenue 3agau

NpPUMEHEHHE 3aKOHOB W (OopMyn B THUIOBBIX Y4YEOHBIX CHUTyallMsiX M Ha OLEHKY
METOJI0JIoTHYecKuX yMeHuid. HabOmiomaeTcss CHM)KEHHE pe3yJIbTaTOB BBIMOJHEHHUS! TPYIIIIbI
3aJaHUl Ha aHalu3 U OOBSICHEHUE SBICHUH, YTO CBA3AHO IMPEUMYIIECTBEHHO C M3MEHEHHEM
dbopMbI 331aHNI HA MHOXKECTBEHHBIN BBIOOp M BBEJIEHHUEM JIMHHUM 33JaHU MHTEIPUPOBAHHOTO
COJIepKaHus, IPOBEPSIOIIEro 0a30BbIE TEOPETHUECKUE MOJOKEHHs Kypca (pusuku. HeratuBHO#
TEH/ICHIMEH SBISICTCS CHIDKEHHE PE3Yy/IbTaTOB PEIICHHS 3a/1a4, KOTOpast (PUKCUPYETCs B TCUCHHE
TpeX MOCIEAHUX JIET.

B Tabmuue 3 mpencTtaBieHbl pe3yibTAaThl BBINOJHEHHS PaOOTHI MO TpyHIaM 3aJdaHui
Pa3IMYHOTO YPOBHS CIIOKHOCTH, BKJIIOYAs PEe3yibTaThl JUIsl TPYII C Pa3jIu4yHbIM YPOBHEM
MOATOTOBKH.

Tabnuua 3
['pynmbl 3aganuit Cpennuii % BBITIOJHEHHS IJIs1 TPYIIT
Cpennuit % 2
Pa3IUYHOTO YPOBHS N C pa3IMIHBIM YPOBHEM ITOATOTOBKHU
CJIO)KHOCTH I'pynnmal |I'pynna2 |I'pynna3 | I'pynna4

baszoBoro ypoBHs 67,0 214 61,3 88,8 95,9
[ToBBILIIEHHOTO YPOBHS 442 11,0 34,1 71,5 88,3
Bricokoro ypoBHs 15,3 0,04 3,9 33,6 77,5

[Io cpaBHEHHIO C MPOIUIBIM TOJOM CHHU3WJIUCH pE3YyJIbTaThl BBHIMOJHEHUS 3aJaHUN
MOBBIIIEHHOTO M BBICOKOTO YPOBHEH CJIOKHOCTH TPHU TOBBIIMICHUH PE3YJIbTATOB IS 3aJaHUMN
0a30BOr0 ypoBHS. AHaNIM3 Pe3yJIbTAaTOB BBINOJHEHUS 3aJaHUN YYaCTHUKAMHU C Pa3THYHBIM
YPOBHEM MOATOTOBKH TMOKa3bIBA€T YETKYHO AUQPGEpPEeHIHANNI0 3TUX TPYII IO YCIEUTHOCTH
BBITIOJTHEHUS 3aJJaHU pPa3IMYHOW YPOBHS CIOKHOCTH. J[s rpymmbl c1ab0moAroTOBIEHHBIX
YUaCTHUKOB XapaKTepHO OCBOCHHE Kypca (PU3UKHU TONBKO Ha 0a30BOM YpOBHE. YUYaCTHUKHU
CO CpPEIHHM YPOBHEM IOJArOTOBKHM IOKA3bIBAlOT OCBOCHHUE MPEIMETHBIX PpE3yJIbTaTOB U Ha
0a30BOM, M Ha TIOBBIINICHHOM YPOBHSIX CJOKHOCTH. BBICOKOOAUIBHUKA JE€MOHCTPUPYIOT
YCHEIIHOE BBITIOJHEHUE 3aJJaHUN BRICOKOTO YPOBHSI. DTU Pe3yabTaThl MOATBEPKIAIOT XOPOIIIYIO
nudGepeHIIPYIONTYI0 CITOCOOHOCTH U 3(P(HEKTUBHOCTH HOBOM 9K3aMEHAIIMOHHON MOJIEIH.

Ha puc. 2 npuBenena auarpaMma CpeHUX MPOIEHTOB BBITIOJHEHUS MO KaXKJIOW JIMHUHU
3a/laHui IS DK3aMEeHalMOHHON paboTel 2022 T.

I'pynnma 1 — y4yacTHMKH, HE MPEOJOJEBIINE MHHUMaJIbHOrO Oamia (mepBuuHbl Oamn 0-9; TecToBBIH
6amn 0-33; monst yuacTHHKOB — 5,8%); rpynma 2 — y4acTHHUKM C pe3yibTaTaMu B JIuana3zoHe 36—60 TecTOBBIX
OamoB (mepBuunHblii Gamun — 10-32; nons ywactaukoB — 67,3%); rpynma 3 — y4acTHMKM C pe3yJibTaTaMd B
nuanasoHe 61-80 TectoBeix OamtoB (mepBuuHbId Oamt — 33-43; nons ydactHukoB — 18,8%); rpymma 4 —
BBICOKOOAITbHUKH (TecToBbIN 6amn — 81-100; nepBuunblit 6amn — 44—54, nonst yaacTHHKOB — 8,2%).
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Puc. 2

I/ICXOIIH us3 O6HI€HpI/IH$[TI>IX HOPM, COIlep)KaTeﬂbHBIfI OJICMCHT MJIM YMCHHE CUHUTACTCA

YCBOCHHBIM, €CIIN CpeIIHI/If/'I IMPOUCHT BBIMNOJIHCHUA COOTBCTCTBYIOHIGI;'I UM TPYHIIbL 3aIIaHI/II71 C

KpaTKUM MW PA3BCPHYTBIM OTBETAMU IIPCBBIIIACT 50%. Ilo pe3yjibTaTaM BBIIIOJIHCHUS TPYIIIL

3a,I[aHPII>i, MPOBEPAOIINX OAHY U TY K€ I'PpYHITYy NPEAMCTHBIX PE3YJIbTATOB U INOCTPOCHHBIX Ha

ONM3KUX DIIEMEHTax COACPIKaHUA, MOXHO T'OBOPUTH 00 YCBOCHHUU yMeHI/Iﬁ n J3JICMCHTOB

COJICpKAHUSA:

BOCIIPOM3BOANTH OCHOBHBIE TEOPETHYECKHE CBEACHHS MO BCEM paszzeiaM Kypca (U3MKU:
onpesieNieHus] MOHATUH M (U3NYECKUX BEIMYUH, (OPMYJIHPOBKH 3aKOHOB, 3aBUCHUMOCTHU
(bU3nUecKUX BETUYMH; ONUCaHNEe PU3UUECKUX MOJIesIeH, CBOMCTB MPOIIECCOB U SBJICHUIA;
BBIUMCIIATh 3HAYEHHE (PU3NYECKOW BEIMYMHBI C HCIOJBb30BAHMEM H3YYEHHBIX 3aKOHOB U
(GbopMyI1 B TUIIOBOM yueOHOH cUTyalluK: yCKOpeHHe Tena (10 3aKOHY JABM)KEHUS Tela); BTOPOi
3ak0oH HpIOTOHA, MPUHLUII CYNEpHO3ULUU CUJI; 3aKOH BCEMUPHOIO TATOTEHHS,
OTHOCHUTEIIbHAs BIAXXHOCTh BO3JyXa; CUJA YIPYrOCTH; KUHETUYECKas JHEPrus; HUMIIYJIbC
TeJla, 3aKOH COXPAHEHHs UMITYJIbCa; TUAPOCTATUYECKOE IaBJICHUE CTOJI0A JKUAKOCTH; YCIIOBHUE
PaBHOBECHS pblYara; CKOPOCTb 3BYKd; 3aBHCHUMOCTb CpEOHEH KHHETHUYECKOW HHEPIrUu
TEIJIOBOTO JIBJKEHHSI MOJIEKYJI OT Temmneparypsl; ocHOBHoe ypaBHeHue MKT; ypaBHeHune
COCTOSIHUSL ~ MJICAJIbHOTO  Ta3a;  M30MNpOLECCHl;  CBA3b  AOCOJIIOTHOW  TeMIepaTypsl
c Temmeparypoi mo mkane Llenbcusi; pabora rasza; mepBBI 3aKOH TEPMOJUHAMUKH;
konuuecTBO TeroThl; KII/ TernoBoil MalinHbl, COBMECTHOE UCTIOIb30BaHuE 3akoHa KyrnoHa
Y 3aKOHA COXPAaHEHHUs 3apsa; SHEPIHUs MarHUTHOIO IOJI KAaTyIIKU C TOKOM; cuia AMIiepa;
cuna Jlopenua; nepuoj konebaHuil B Koje0aTeIbHOM KOHTYpE; NEpUo/l MOJIypacnaja; 3aKoH
OTpa)K€HMsI CBETA; 3aKOH PAaJUOAKTUBHOIO pacnaaa (ompeneneHue Nepuoja Moiypacnazna
1o rpaduky);

yYCTAQHABJIMBAaTh COOTBETCTBHE (PU3MUECKUX BEJIMYMH, XapaKTEPU3YIOMIUX IPOLECCHI,
U (HopMys, IO KOTOPHIM MX MOXXHO PAaCCUMTaTh: ABM)KEHHE MaTeMaTHMYECKOI'0 MasTHHUKA;
JBIKCHHE Tela MO0 OKPY)KHOCTH; TOK B LEMAX IIOCTOSHHOTO TOKa C IOCIEI0BATECIBHBIM
Y TIapajuIeIbHbIM COCIUHEHUEM NIPOBOJHUKOB;



YCTaHABIMBATh COOTBETCTBHE MEXKAY MapaMeTpaMy JBIKEHUS YACTHIBI B DJIEKTPHUYCCKHUX
Y MarHUTHBIX TOJISIX U BUJAMHU TPACKTOPHH;

y3HABaTh CXEMATUYHBIA BHJ TpadUKOB 3aBUCUMOCTEH (U3MUECKUX BEIUYUH M3 BCEX
pasziesnoB Kypca QHU3UKY;

UHTEPIIPETHPOBATh  TpaQUKH, OTPAKAIONUME  3aBUCUMOCTh  (DU3MYECKMX  BEJIHMYUH,
XapaKTePU3YIOIINX PABHOMEPHOE M PAaBHOYCKOPCHHOE JIBIDKCHUE Tela, JBIDKEHUE Tela I10
HAKJIOHHON TUIOCKOCTH TIOJ] JCHCTBHEM CHJIBI TPEHUS; DJICKTPOMArHUTHBIC KOJICOaHUs
B KOJICOATEIIEHOM KOHTYPE; DJIEKTPOMArHUTHBIE KOJIeOaHMsI B KOJIeOaTeIbHOM KOHTYPE;
OTIpPECIATh MyTh, MPOWICHHBIA TEJIOM, MO TpaduKy 3aBUCHUMOCTH CKOPOCTH OT BPEMEHU
U YCKOPEHHE IO rpauKy 3aBUCUMOCTH MPOEKIIUU CKOPOCTH OT BPEMEHU;

OTIpeNIeNIATh COCTaB aTOMa, aTOMHOTO SJIpa U MAacCOBOE M 3apsI0BOE YMCIIA AJEp B SIIEPHBIX
peaKIusX;

AHAJTM3UPOBATh W3MEHEHMS XapakTepa (DU3MYECKHX BEIUYMH JUIS CICAYIONIMX IPOIECCOB
U SIBIICHUWI: CBOOOIHOE TaJeHHe; MaJCHUE Tella B BO3AYXE C TOCTOSHHOW CKOPOCTBIO;
JBUKCHHUE TeJla M0 HAKIOHHOW IJIOCKOCTH; KOJICOaHUS MPYKUHHOTO MAasTHHKA; JIBIKCHHE
CIyTHUKOB; WM3MEHEHHE TIapaMeTpPOB Ta30B B H3OMPOIECCe; H3MCHCHHE IapaMETpOB,
XapaKTePU3YIOMIMX Ta3 B BO3AYIIHOM IIAPUKE; M3MEHEHHUE MapaMeTpPOB IEMU ITOCTOSHHOTO
TOKa; MPEJIOMIICHHE CBeTa; siBjieHUE GhoTodPdekra;

MPOBOJNTh KOMIUICKCHBIM aHAN3 (PU3NYCCKUX IPOIIECCOB: PABHOYCKOPCHHOE IBWKCHHE,
MPEJICTAaBICHHOE B BHUAC TpadUKOB, pPABHOMEPHOE H PABHOYCKOPEHHOE JIBMIKCHUE,
NPE/CTaBICHHOC B BHUJE TpaduKa 3aBHCUMOCTH KOOPIHMHATHI OT BPEMEHH; YCTAHOBJICHHE
TEIUIOBOIO PAaBHOBECHsI B Ta3ax; HM3OIMPOIECCHl B HCATLHOM Tase, MPEACTaBICHHBIC TPHU
nomotu rpadpuka; BosHuKHOBeHHEe D/IC MHAYKIMK B IBUXKYIIEMCS] IPOBOIHUKE; U3MEHEHUE
arperaTtHbeIX COCTOSIHHMM BEIIeCTBA; BOSHUKHOBEHHUE MHIYKIIMOHHOTO TOKa B MIPOBOJAHUKE MPHU
JBUKEHHUH B MOJI€ TOCTOSSHHOTO MarHUTA; IEHCTBUE CUIIbI AMIIepa Ha MMPOBOJHUK C TOKOM;
3aMMChIBaTh MOKa3aHUs U3MEPUTENBHBIX MPUOOPOB (AMHAMOMETpa, OapoMeTpa, aMIepMeTpa,
BOJIbTMETPA) C YY4ETOM MOTPEIIHOCTH U3MEPEHUN;

BEIOMpaTh HEJOCTAaloee OO0OpyIOBaHWE IS IPOBEICHHWE KOCBEHHBIX H3MEpPEHUH
Y DKCIIEPUMEHTAIbHYIO YCTAHOBKY JIJISl IPOBEACHHS UCCIIETOBAHUS.

K neduunram MOXXHO OTHECTH I'PYIIIbI 3aJJaHHH, KOTOPbIE KOHTPOJIUPOBAIN YMEHHUSL:
onpeneNnaTh 3HaueHHe (U3MYecKod BETMYMHBI C HCIHOJIb30BAHMEM H3YUEHHBIX 3aKOHOB
u  ¢opMyl B THUIOBOM Yy4eOHOM CHUTyallMM: TIOTEHUIUAJbHAs DJHEPrus  yIpyro
ne(pOpMHUPOBAHHON MPYKHUHBI; IEPUO] U3MEHEHUS SHEPTHH IPU MEXaHMYECKUX KOJIeOaHUsX;
JIaBJIEHUE TBEPJOrO Teja; oOlee CONMPOTUBICHUE YUacTKa CO CMEIIaHHBIM CONPOTHUBICHHEM
NpPOBOAHMKOB; 3akoH Owma A ydacTka uenu (pacueT Lened IOCTOSHHOTO TOKa);
3aBHCHUMOCTb DJHEPIUM MAarHUTHOTO IIOJIA KATyIIKM € TOKOM OT HaudaJlbHOro 3apsia
KOHJIEHCATOpa B KOJe0aTeIbHOM KOHTYPE;
aHAJTM3UPOBAaTh M3MEHEHUS XapakTrepa (PU3MUECKUX BEIMYUH IS JABWKCHHMS YacCTHUILIBI
B MarHUTHOM I10JI€;

YCTaHABJIMBATh COOTBETCTBUE MEX]Y MPOLIECCAMU U3JIyYEHUS U MOIVIOIIEHHs CBETa aTOMOM
Y DHEPIeTUYECKUMU TIEPEX0JaMHU;

IPOBOJIUTH KOMIUICKCHBIN aHaIn3 (U3NYECKUX MPOIECCOB: PABHOYCKOPEHHOE JBHKCHHE
Tena (pe3ynbTaThl MCCIEAOBAHHS TPEACTABICHBl B BHAE TAOJHIIBI); KUICHHUE KHUJIKOCTHU;

Hepexo/ HACBHIIICHHOTO TNapa B HEHACHIEHHBIH W 0OpaTHO; M3MEHEHHUE OTHOCUTEIIbHOU
8



BIQKHOCTH BO34yXa (C HCIOJIb30BAHMEM TaOJMUIbl IUIOTHOCTH HACHILEHHBIX MapoB);
AIIEKTPOMAarHUTHbBIE KOJieOaHUs, MpeICTaBIeHHbIC B BUE Irpaduka 3aBHCUMOCTU CHJIBI TOKa
OT BpEMEHH;

— ompenensiaTh N0 rpaguKy 3aBUCUMOCTH CHJIBI TOKa OT BPEMEHHU B KOJeOaTeIbHOM KOHTYpe
MaKCUMYMbl 1 MUHIMYMBI SHEPTUH, TI0 TpapHKy 3aBHCUMOCTH CHJIBI TOKA OT BPEMEHH 3aps/,
MPOLIEAIINHI N0 LENH;

— HUCHOJb30BaTh METOJA DSJOB JUId ONpEAETICHUS pPE3yIbTaTOB H3MEPEHUH C ydyeToM
a0COJIIOTHON MOTPEIIHOCTH;

— pelarh pacyeTHbIE 3aJjauy MOBBIIIEHHOTO YPOBHS CIOXKHOCTH;

— pelaTh KaYeCTBEHHbIE 3a/]auu;

— pelarh pacyeTHbIE 33JJa4l BHICOKOI'O YPOBHS CJIOKHOCTH.

Paccmotpum Oosiee 1OJpOOGHO OCHOBHBIE PE3YJIbTAThl BBIIOJHEHHUS TPYNN 3aJaHUM,

MIPOBEPSIIONIUX PA3IMYHBIE CIIOCOOBI ACHCTBUH.

Hpumenelme 3AKOHO6 U ¢0p./lflyfl 6 munoebvlx leE6Hblx cumyauyunx

B KM EI'D 2022 r. 6su10 BriIOYeHo 10 3amanuii 6a30BOr0 ypoBHs ¢ KPaTKUM OTBETOM
B BHUJIC YMCJIa, KOTOPBIC MPOBEPSUIM MOHUMAHHE OCHOBHBIX 3aKOHOB U (opmys Kypca (U3HKU
cpenHedl mkosbl. Jlns Bcex JmMHMM  ATHX 3amaHud  (kpome JuHUM 14) B 1enom
MIPOJICMOHCTPUPOBAHO OCBOCHUE YMCHHS.

CpenHMii TIPOLICHT BBIMOJIHCHUS 3aJlaHUN Ha TNPUMEHEHHE (HOPMYNI B CTaHAAPTHBIX
CUTYaIlUsIX MO0 MEXaHWUKE COCTaBWI 67. AHaM3 TIOKAa3bIBaCT, YTO TPYJHOCTH B 33JaHUSIX II0
MEXaHHUKE CBSI3aHbI MPEXKIE BCEro ¢ mpobiemMaMu B MaTeMaTHYeCKOW MOATOTOBKE YYaCTHHKOB
sKk3aMeHa. Tak, CIO0XHOCTH BBI3BANIM 33JaHUS Ha pacyueT MaBJICHUS TBEPIbIX TelN, MpHYEM
MPEUMYIIECTBEHHO Yy clab0 — U CPEAHENOATOTOBIEHHBIX BBIMTYCKHUKOB, MOCKOJIBKY A 3THX
3aaHuii HabmroJanack oueHb CHiIbHas JuddepeHinanus y4acTHIKOB M0 YPOBHIO MOJTOTOBKH.

Ipumep 1 (cpeonuti npoyenm evinonnenus — 39)

Kupnuy maccoii 4,5 ke nonoscunu na copuzonmanvuylo kiaoky cmemnsi. Ilnowaos epanu, Ha
Komopou nexcum kupnud, pasrna 300 er. Onpedenume oagnenue, KOMopoe KUpnuy oKazvleaem
Ha K1AOKY.

Omeem: 1500 I1a.

AHanu3 BeepoB OTBETOB JEMOHCTPHPYET, YTO OCHOBHBIE MPOOJIEeMBbl OBUIM HE B NMPUMEHEHUU
dbopMyIibl, a B pacueTax u nepeBoje B equHuUIs CU.

C oueHb HU3KMMH Pe3yJbTaTaMH BBITIOJHEHBI 33J]aHUSI HA NMPUMEHEHHE (QOPMYIIBI IS
TapMOHHYECKHUX KOJIeOaHUH.

Ipumep 2 (cpeonuii npoyenm evinonnerus — 28)
Cmewjenue — 2py3a  NPYICUHHO2O0 — MASIMHUKA —~— MEHSemcsi ¢ meyeHuem  8peMeHuU

2n
no 3aK0ny=Acos(Tt , e0e nepuoo T = 1 c. Uepes rxaxoe muHumanivbhoe 6pemsi HAYUHA

¢ momenma t = () nomeHyuanbHas SHEP2USL MAIMHUKA YMEHbUUUMCS 8080€?
Omeem: 0,125 C.

TTOCKONIBKY MOTCHIIHAIBHAS SHEPIHs MAsSTHHKA 3aBHCHT OT X, TO yMCHBIICHHE B 2 pa3a

6YI[GT COOTBCTCTBOBATh YMCHBIICHHUIO X B ﬁ CJIG[[OB&TGJ'H:HO, B 3TOT MOMCHT BPCMCHH
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2n, W
—1t=—. Orcrona: moment Bpemenu pasen 0,125 ¢. Cynas 10 BBINOJIHEHUIO APYTHX 3aJaHHH,

T

dbopMyny A MOTEHIMATBLHOW HEPTHH BBITYCKHUKHA 3HAIOT XOPOIIO, MO3TOMY CIIOKHOCTH
3/1eCh ObUIH CBSA3aHbI C MPUMEHEHHUEM MaTeMaTHKU.

Jiga 3agaHuii Mo MOJIEKYNIApHOM (U3MKE B IIEJIOM OTMEUEHBI JOBOJILHO BBICOKHE
pesynbTathl — 75%. W 31ech neduuuThl CBA3aHbI YK€ HE C MaTeMaTHKOW, a ¢ NOHMMaHHUEM
OMKCHIBAEMBIX B 33/IaHUAX cuTyanuil. [Ipommmoctpupyem 310 mpuMepoM 3aJaHusl U3 TPYIIIbI,
BBI3BABIICH CEPbE3HBIC TPYAHOCTH.

Ipumep 3 (cpeonuit npoyenm evinonnenus — 41)

Lununopuueckuti  cocyo pazoenén JnécKum  NOOBUNCHLIM  NOPWHEM HA 08e  4aCMu.
B oonoii vacmu cocyoa naxooumcs neow, 6 opyeou — apeon. Temnepamypol 2a3068 00UHAKOBYL.
Onpedenume omuouleHue KOHYEHMPAayuu MOJEKVI HeOHd K KOHYEHMpayuu MOAeKyl apeoHd
8 PABHOBECHOM COCMOAHUU.

Omeem: 1

B PAaBHOBCCHOM COCTOSHHWH HNOPHICHb HAXOAWUTCA B ITOKOC, CICAOBATCIBHO, AAaBJICHHUC

HEOHa W aproHa oguHakoBo. Ilockonbky P = nkT  a TeMIIepaTypa ra3oB OJMHAKOBA, 3HAUUT,
U KOHIEHTpALUs MX OAMHAKOBa. DTy (GopMyny B APYTHX 3a/laHUAX OKOJIO 75% BBITYCKHUKOB
YCHENIHO MPUMEHSIOT JIJIsl pacyeTOB, CJIEI0BATENIbHO, MPOOJieMa COCTOUT B TOHUMAHUU TaHHOU
CUTYallHUH.

Jns rpynn 3agaHuil Mo 3JEKTPOJUHAMUKE OTMEYEH CaMbld HU3KUW CPEOHUN MPOLECHT
BeITIOJIHEHHS — 59. [Ipu 3TOM naxke mpocTeime 3a1anusl Ha pacyeT SHEPTUU MarHUTHOTO TOJIS
KaTyIIKH C TOKOM BBINIOJNIHSET YyTh MEHEE TMOJOBHHBI yYYaCTHHKOB 3k3aMeHa. Haubombirme
3aTpyaHEHUS OKA3aJIMCh CBSI3aHBI C pacyeTOM OOIIETO COMPOTHBICHUS y4acTKa CO CMEIIaHHBIM
CONPOTHUBIIEHUEM MPOBOJAHUKOB U MPUMEHEHHEM 3akoHa OMa Uil yJacTKa e CO CMEIIAHHBIM
COIIPOTUBIIEHUEM ITPOBOJAHUKOB. [IprMep OTHOrO U3 TaKuX 3aJaHUM ITPUBEICH HUXKE.

Ipumep 4 (cpeonuii npoyenm evinonnenus — 21)
Bocemv oounaxoswix pesucmopos ¢ conpomugnenuem I = 1 Om coeOuHenvl 8 31eKmpuieckyro
yenv, no komopou mevyem moxk | = 8 A (cm. pucynok). Kaxoe nanpsiicenue nokasvieaem
sonbmmemp? Bonommemp cuumamo uoeaibHulIM.

T
__, I’HI’ -

Omeem: 6

B 3amanum He TpeOyercs HHMKaKMX CIOXKHBIX PAacueTOB IIEMH, HY)KHBI JIUIIL 3HAHHE
3akoHa OMa ans ydacTka uemnu, ¢opMyn JJis pacuera CONPOTHUBIEHUHN MOCIeI0BaTEIbHOTO
U TapajuleIbHOTO COEIMHEHUN M YCTHBIE paccyxkieHus. IlockoibKy ollee conpoTHUBIIEHUE
Y4YacTKa ¢ MapauIelbHBIM COCIUHEHUEM PE3UCTOPOB HA HWKHEW BETBH PABHO I, TO TOK, PaBHBII
8 A, mOpoBHY pacHlpeeIuTCs MEX/1y BEpXHEH 1 HIKHEH BETBSIMU, a 3aT€M B HUKHEH BETBU €Ille
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pa3 TMOPOBHY paclpeiesuTcs MEeXAYy CIeAYIOmUM OJOKOM MapajjielbHO COEAMHEHHBIX

pesuctopoB. COOTBETCTBEHHO, Hanpsikenue Ha BobTMerpe U =4 A-10M+2A-10m=6B

B kBanTOBOW (M3MKE CpemHMH TPOLEHT BBIMIOJHEHUS 3aJaHUl cocTaBwia 75.
[Ipennaranuch 3agaHusl HA CTPOCHUE aTOMa U aTOMHOTO S/Ipa, 3aKOH PaJHMOaKTUBHOIO pacraja,
C KOTOPBIMU CHpaBWJIOCH OKOJIO 80% y4aCTHMKOB 3K3aM€Ha, M 3a/JlaHHs Ha pacueT 3apsja u
MAacCOBOTO YHCJIA B SJEPHBIX PEAKIMIX, KOTOPhIE OKAa3aJIMCh IS BBITYCKHUKOB Ooliee
CJIOKHBIMU (B cpeiHeM 55% BBITIOJIHEHHUS).

TpanuMOHHO BBI3BAIM CIIOKHOCTH 3aJaHUs Ha TPUMEHEHWE IOCTyJaToB bopa ¢
HCITOJIb30BAaHUEM JIHarpaMMbl SHEPTeTUYECKUX YpOBHEH aroMa. CpeTHHI IPOLICHT BBIMOJHEHUS
9TOM CepUM 3aJaHHI OCTAJICS MPAKTUYECKHA HAa YPOBHE IMO3aMpoIuIoro rojaa — 48.

Ilpumep 5 (cpeonuit npoyenm evinonnenus — 36)

Ha  pucynke  usobpasxcena  ynpowéHmas — Ouazpamma  HUNCHUX — (f----====-=-=--
9Hepeemuyeckux yposuet amoma. Hymeposannvimu cmpenkamu ommevenv  E, \
HEeKOmopble BO3MONCHbIE Nepexo0bl AmoMa Mexcoy Smumu ypoeusmu. E; ]
Kaxue us smux uemvipéx nepexo0oé cessamvl ¢ usiydeHuem ceéema ¢ E,
Haubonvuiel ONUHOU GONHLL U NO2NOWEHUeM ceema C HauMenbulell
oHepeueu? E,
Yemanosume  coomeemcmeue  meowcdy  npoyeccamu - nocnoujeHusi
U U3TYUEHUs C8ema U IHepeemuyecKuMu nepexooamu amoma, yKazauuvimuy |1 3
cmpenkamu. K kadcoou  nosuyuu  nepsoco  cmoabya noobepume 1234
COOmMBemMcmayIowy0 NO3UYU U3 6mMopoco cmoabya u 3anuwiume 8
maoauyy 8vlOpanivie Yughpvl NOO COOMEEMCMBYIOUWUMU OYKEAMU.
IIPOIIECCHI OHEPI'ETUYECKHUE
IIEPEXO/[BI
A) uznyuenue ceema c HauboIBLULEN OTUHOU BOJIHbL 1) 1
b) noenowenue ceema ¢ naumenvuieli snepeueti 2) 2
3) 3
4) 4
A| B
Omeem. 113

B Takmnx 3aJaHUsAX OIHI/I6KI/I, KaK IMpaBHJIO, JOMMYCKAIOTCA B AUCTPAKTOPAX, I KOTOPBIX
DHEPIUsl KBaHTAa XAPAKTEpU3YyeTCs 4epe3 JJIMHY BOJHBL. Tak, BBITYCKHHKH XOPOIIO Pa3jInyaroT
Ha JAuarpaMMe W3JIyYeHHE W TOTJIONICHUE CBETA, HO 3aTPYAHSIIOTCS MPUMEHATH (HopMymy s

he
E=— .
SHEepruu GoToHa A . B mpuBesieHHOM BbIllIE TPUMEPE BEPHO yKa3aTh MEPBBIA OTBET CMOIIIN
b 25% y4acTHUKOB IK3aMEHa.

Ilonumanue zpaghuxoe 3agucumocmeit puzuyeckux eeruyun

YMmenue pabotatb ¢ Tpadudeckoil HWHPOpMAIME — OOUH U3  BaKHEUIINX
METaIpeIMETHBIX PE3yIbTaTOB, KOTOPHIH 3(pPEeKTUBHO POPMHUPYETCS IPU U3YyUEHHUHN HMIKOJIBHOTO
Kypca (pU3MKU U BOCTpeOOBaH B pa3MUHBIX cdepax coBpemMeHHoro nudposoro mupa. B KUM
EI'D no ¢usuke B KaXJIOM BapHaHTe BCTpeyaeTcsl 6—8 3aiaHuif, B KOTOPBIX HCIOJB3YIOTCS
pasinyHble TpaUuUecKue 3aBUCUMOCTH U IPOBEPSIOTCA pasivyHble YMEHHA IO padote
¢ rpadukamMu.
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B sToM roay, kak OblIO OTMEUYEHO BBINIE, B SK3aMEHAIIMOHHBINA BapuaHT Obljla BKIIOUYEHA
HOBAasi MOJIETb 33/IaHUs Ha paclio3HaBaHHE TPadUKOB 3aBUCUMOCTEH (U3MUYECKUX BETUYHMH. Bece
rpaduKu OTpakaJid T€ 3aBUCUMOCTH, KOTOPBIC BXOIST B 3aKOHBI M (DOPMYIIbI, BKIIOUCHHBIC B
kogudukatop EI'D mo dusuke. Ilpu 3TOoM, XOTS 3amaHme MO pe3ysbraTaM ampodanuii u
OTHOCUJIOCh K TOBBIIIEHHOMY YPOBHIO CJIOKHOCTHM, B HEM HE HCIIOJIb30BaJIOCh HUKAKHUX
3aBHCUMOCTEH, KOTOPbIE HYKHO OBLJIO Obl BBIBECTH Ha OCHOBaHUM (HOpMyI] U3 KOIu(pUKATOpA.
[Ipumep Takoro 3ajaHus IPUBEICH HUXKE.

Ipumep 6

Hanvl credyrowue 3a8UcuMOCmuy 6eIUUUH:

A) 3asucumocms nepuooa Manvlx C80000HBIX KOACOAHUU MAMEMAMULECKO20 MASAMHUKA OMm
ONIUHbBL HUMU MASIMHUKA,

b) 3asucumocmv Konuuecmea meniomul, 6bIOENAIOULE2OCS NPU KOHOEHCAyuu napa, om e2o
maccwi;

B) 3asucumocms  cunvl  moka  uepe3  YY4aACmoK — yenu,  COOepHCcaAwuUll  pe3uUcmop,
OMm CONPOMUBTIEHUS PE3UCMOPA NPU NOCHOSHHOM HANPANCEHUU HA KOHYAX YYACMKA.

Yemanosume  coomeemcmesue medxncoy dmumu - 3a8UCUMOCHAMU U GUOAMU  2PADUKOS,
obo3nauennvlx yuppamu 1-5. [ns kasxcoou 3asucumocmu A—B noobepume coomeemcmeyowuii
8uU0 epaghuxa u 3anuwume 8 mabauyy 8blOpanHvle YUPPvl OO COOMBEMCMBVIOUWUMU OVKEAMU.
Lugppor 6 omseeme mocym nosmopsamucsi.

0 : oL

(1) 2) 3

Omeem:

CpenHuil NpOLEHT BBINOIHEHUS 3TOM Ipynnbl 3agaHuil cocraBuin 56. Ilpu atom 42%
YYaCTHMKOB CMOIJIM BEpHO yKa3aTb Bce Tpu TIpaduka, a eme 27% — TOIBKO JBE W3
IpeJIoKEHHBIX 3aBUcUMOCTel. Cy/s IO BeepaM OTBETOB, B I1€JIOM BBIITYCKHUKHU XOPOLIO 3HAIOT
dbopMynbl U 3aKOHBI, IpPEICTaBICHHbIE B KOAM(PUKATOPE, HO YacCTh M3 HUX HCIHBITHIBAET
3aTpyJHEHMs B PAclO3HABAHUM CXEMAaTUYHBIX rpaUKOB, HAIPUMEp IJIOXO pacro3HaeT rpaduk

sapucnmocti Y~VX | KOTOpBIA XapakTepeH uisi (pOPMYIN ONpPEIENCHHUS TIEPHOIOB M YaCTOTHI
1

F s ——

KoJieOaHMil MasTHUKOB M KOJIEOATEIIPHOTO KOHTYpa, W MyTaeT rpaduK 3aBUCUMOCTH x* c
1

F i —

rpaduKoM runepooIIbI X . CamMble HU3KHE pe3yNabTaThl ObUIM MOJYYEHbI ISl 3aBUCUMOCTEN
U3 KBAHTOBOM (DM3MKHM, HalpuUMep 3aBUCUMOCTH MAaKCHMalbHOW KHHETHYECKOM BSHepruu
(OTORJIEKTPOHOB, BBUICTAIOIIUX C IOBEPXHOCTH KaToJa, OT YacTOThl MAaJarollero
3JIEKTPOMArHUTHOTO U3JIy4€HHs U 3aBUCUMOCTb UMITyJIbca (DOTOHA OT JUTMHBI BOJIHBI.

Kpome HOBO# nWHHMM 3amaHWii, YMEHHE COOTHOCUTh TpauKh W XapaKTepU3YIOIIHE
nporecc (QpU3NUECKUE BEIMYUHBI, 3aBUCUMOCTh KOTOPBIX OT BpPEMEHHM 3THU TpadUKH MOTYT

12



MPEJICTaBIIATh, MPOBEPSUT psAJ 3aJaHUN Ha COOTBETCTBHE. 3AECh YCIEUIHO ObUIM BBINOJHEHBI
3a/laHusl 10 MEXaHWKEe, B KOTOPBIX MPEIaraauch (popMysbl 3aBUCUMOCTH KOOPAWHATHI OT
BpEMECHH H TpeOOBajIOCh ONPENSIUTh BHJ TpaUKOB MPOCKIUH CKOPOCTH, YCKOpPEHUS,
NepeMENIeHHs, MOYJIsi PaBHOACUCTBYIOIIEH CHJIbI U KHHETHYECKOM sHeprum tena. CpenuHuit
MPOLICHT BBIMIOJIHEHUSI COCTABWII 66. YIy4IIMIUCh W PE3yJIbTAaThl PACIIO3HABAHUS TPAPUKOB,
0TOOpaXaroIuX U3MEHEHHE BO BPEMEHU (PU3NYECKUX BEIMUYUH, XapaKTePU3YIOUINX CBOOOIHbBIE
JJIEKTPOMArHUTHbIE KOJeOaHUs B KOJIeOATeTbHOM KOHType. XOTs, KaK M B IMPOULUIbIE TOJBI,
bukcupyercss HEKOTOPbI 1eUIUT B paclioO3HABAHUU TPAPUKOB SHEPTUHU SJIEKTPUUECKOTO MO
KOHJICHCATOpa U MAarHUTHOTO MOJISI KaTyIIKH (B cpenHeM 42% BBITIOTHEHHS).

AHanmu3 rpynn 3aJaHuil  Ha BBIYHMCICHUE (U3MYECKUX BEJIMYMH, B KOTOPBIX
UCIIONIB30BANCHh TpaduKH, T[IOKa3al, 4YTO YYaCTHUKHA SK3aMeHa YCIEUTHO OIPeaeisioT
HEJOCTAIONINE JaHHBIC MO TPEJIOKCHHBIM rpaduKaM, HalpuMep: MEepUOAbl KoJleOaHuid Tpu
CPaBHCHHMH I1apaMETPOB KOJIECOAaHWUH JBYX TEJ; KOJWYECTBO TEIUIOTHI, HEOOXOIUMOE IS
IUIaBJICHUE WJIM KWUIIEHUS TO TpaduKy M3MEHEHHUs arperatHbIX COCTOSHUM BEIIEeCTBA; BUJ
u3omporecca sl TPUMEHEHHUE MEPBOr0 3aKOHA TEPMOJMHAMMKHM; IEPUOJ] MOJypacrajga Io
rpadguky 3aBUCMMOCTH 4YHMCIa HEpaclmaBlIUXcs sAep OT BpeMeHH. [IpoGieMHbIMH 37€Ch
OKa3aJIiCh 3a/IaHUs C HCIOJIb30BAaHUEM TpaHUKOB 3aBUCUMOCTU CHJIBI TOKa B KOJIEOATEIIbHOM
KOHTYpE OT BpeMeHH. Ecnu ¢ ompeaenenueM nepuoja KojaebaHuil cnpaBuiaoch okoio 55%, To
C COOTHECEHMEM MaKCUMYMOB U MHHHUMYMOB CHJIBI TOKa C COOTBETCTBYIOIIUMHU MaKCUMyMaMH
U MUHUMYMaMH SHEPTUU MArHUTHOTO TOJIsi KATYIIKA U SJEKTPUUYECKOTO IMOJs KOHAEHcaTopa
CIIPABWJIOCHh OKOJIO TPETU YUaCTHUKOB dK3aMeHa. [IpuMe Takoro 3aganus NpuBEIEH HUKE.

Ipumep 7 (cpeonuii npoyenm evinonnerus — 32)

Ha  pucynxe  npueeden  cpagpux  3a8ucumocmu  cuibl — mMOKa ~ OmM  8peMeHU
6 konebamenvrom koumype. CKONbKO pa3 6 meueHue nepevix 6 MKC dHepeus KOHOeHcamopa
docmuzaem MUHUMATILHO20 3HAYeHUs?

I, MA |
54k

Omeem. 3 pas(a).

B sK3aMeHanmoHHBIX BapHaHTax Mpelaraluch 3aJaHus ¢ KpaTKUM OTBETOM, B KOTOPBIX
HE00X0UMO ObUIO BBIYUCIUTH (U3NYECKYIO BETUYMHY KaK IUIOIIA/b MOJ JAHHBIM I'padUKOM.
Crnenyer OTMETUTb, YTO HENb3s TOBOPUTH 00 OCBOCHHMU STOIO YMEHHS B II€JIOM, MOCKOJBKY
pE3yJbTaThl BBIIOJHEHUS TAaKUX TIPyNN 33JaHUM OYEHb CHIIBHO 3aBHCAT OT TEMaTHYECKOTO
pazznena. Tak, ¢ onpeneneHneM MyTH 1o rpaduKy 3aBUCUMOCTH CKOPOCTH OT BPEMEHHU YCIIELTHO
cnpaBuwioch oyt 80% BBIMYCKHUKOB; C OINpe/eieHueM pabdoThl MO rpaduKy 3aBHCUMOCTH
JIABJICHUS ra3a OT ero oobema — okoyio 60%, a ¢ ompeneneHueM 3apsja, MPOUIEIIEro Yepes3
MOTIEPEYHOE CEUYEHHE MPOBOJHUKA, MO IpadUKy 3aBUCUMOCTH CUJIBI TOKAa OT BPEMEHH — JIMILb
0ko0J10 30% y4acTHUKOB 3k3ameHa. OJIHO W3 TaKUX 33JaHUl PUBEIECHO HUXKE.
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Ipumep 8 (cpeonuit npoyenm evinonnenus — 33)

Ha epaguke nokasana 3asucumocms cuivt moka 6 i A
! i Snbateielbebetk tebebets Eebebatd it
nposoonuxe om epemenu. Onpedenume 3apso, Coob : !
~ 8 T T T T T T T T T T T T AR T T
npowedwiull yepes nonepeurHoe ceverue npo8oOHUKA oy S N T P B !

3a At =30 c. 4

—dl__

0 5 10 15 20 25 30 t,C

Omeem: 145 K.

[Ipy BbIMOJHEHWM TPy 3aJaHUl  Ha
W3MCHEHHE BEIMYMH B PA3INYHBIX (PU3NYECKUX MPOIECCaX YCIEIIHO aHATU3UPYIOTCS TpaduKu
u3omnporieccoB. [Ipu BbIMOMHEHUH TPYNN 3aJaHUNA HA KOMIUIEKCHBIM aHalnW3 (PU3NUECKHUX
IPOIECCOB, BKJIIOYAIONINX Trpaduku, mNpoOIeMHOW OKaszajach OJHA Tpylmna 3aJaHuid T10
MexaHuke (cM. ipumep 9).

Ipumep 9 (cpeonuit npoyenm evinonnenus — 39)
Ha pucynxe nokaszan epaghux 3asucumocmu KoOpOuHamsl X meid,

X
osudicyujecocs 800b ocu Ox, om @pemenu t. U3 npusedénnozo Hudice y 4
CHUCKA 8blOepume 6ce BepHbLE YMBEPIHCOCHUSL. ¢
1) B mouxe C npoexyust ckopocmu mena na oco OX ompuyamenvua. 5
2) Ha yuacmke BC mooyis ckopocmu mena ymenvuiaemcs. ‘
3) [Ilpoexyuss nepemewenuss mena na oco OX npu nepexode u3 0 !

mouku C 6 mouxy D ompuyamenvha.
4) B mouke D npoexyus ycxopenus mena ma oco OX

Nnoa0CUMeNbHA.

5) B mouxe A yckopenue mena u e2o CKOpOCHb HANPABIEHbL 8 OOHY
CMOPOHY.

Omeem: 134

Hawnbomnee ClI0XHBIMH B TaKHX 3aJaHuAgX ObLIH YTBCPKACHUS Ha CPAaBHCHUC HaHpaBJ’IeHI/Iﬁ
HpOCKI_[I/Iﬁ CKOPOCTH U YCKOPCHHUSA, a TAKIKC PAaBCHCTBO HYJIFO CKOPOCTHU B BCPIINHE napa60m>1 u
HaIlpaBJICHUU YCKOPCHUA B OTUX TOYKaAX.

Ananu3 u odvacHenue A61EHUIL U NPOUECCOB,
npoeepKa NOHUMAHUA OCHOBONOIAZAIOUAUX MEOPEMUYECKUX NOTO0IHCEHUT

B ok3amenammonnoit momenu EI'D 2022 r. BhepBbie HCMOIB30BAIUCH 3aTaHHUS
WHTETPUPOBAHHOTO  XapakTepa, IMPOBEPSAIOIINEC TOHMMAaHWE OCHOBHBIX TCOPETHUCCKHUX
MOJIOKEHUH MIKOJLHOTO Kypca ¢hu3ukn. B muaum 1 npennaranuck 3aganvs Ha MHOYKECTBEHHBIN
BBIOOp, B KOTOPOM YTBEP)KICHHS OTHOCHIIMCh K DPa3HbIM pasgenaMm kKypca ¢usumku: 1) — K
MEXaHUKe; 2) — K MOJICKYJSIpHOH (u3uke, 3) u 4) — K 3JeKTpoANHAMHUKE; 5) K KBAHTOBOH (hU3MKe
(cM. mpuMep HUXKe).
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Ilpumep 10

Bovibepume 6ce 6eprvle ymeepoicoenus 0 GU3ULeCKux s6ieHUsX, 6eTUUUHAX U 3AKOHOMEPHOCTISX.

3anuwume yugpol, NOO KOMOPLIMU OHU YKAZAHDL.

1) Hmnynrvcom mena Hazvleaemcs 6eIUYUHA, PAGHASL NPOU3BEOCHUIO MACCbL Meid HAd €20
yCKopeHue.

2) Tennonepeoaua nymém mennionpogOOHOCHU NPOUCXOOUM 3d CYem NePeHOCa ewecmsd 8
cmpysix u NOMoKax.

3) Mooynw cun e3aumooeiicmaus 08YX HENOOBUNCHBIX MOYCYHBIX 3APIHCEHHBIX MeJl 8 8AKYYME
NPsAMO NPONOPYUOHANEH K8AOPANY PACCIMOSHUSL MENHCOY HUMU.

4)  Cs0H00HbIE 21eKkmpudecKue KONeOaHUsl AIOMCI 2APMOHUYECKUMU, eCU INeKMPULEeCKULL
3aps10 ¢ meueHuem 8pemenu MeHslemcsi NO 3aKOHY CUHYCA Ul KOCUHYCA.

5) p-usnyuenue npeocmasnsiem coboil NOMOK 3NEKMPOHOS UL NOZUMPOHOS, BOZHUKAIOWUX NPU
pacnaoe soep.

Omeem: 45

Kak npaBuno, 1Ba yTBepkIeHUs OMUCHIBATH (POPMYIIbI (B IpUMEpE — 3TO yTBEpKAeHUS 1
u 3), a Tpu YTBEPXKIEHHUS IOCBSILEHbl OCHOBHBIM IIOCTYJaTaM, IPUHLKIAM M CBONCTBaM
MPOLECCOB U SIBJICHUM.

CpenHuil POLEHT BBIIOJHEHUS 3TOM TPYIIBl 3aJlaHUi OKa3ajcsl HUXKE OXKHUIaeMOro
u coctaBui 54. Ilpu 3TOoM 3amaHusi ¢ ABYMsI U TPeMs BEPHBIMH YTBEPKICHHUSIMH I10Ka3alu
pa3InYHOE pacripejielleHne BepHbIX 0TBETOB Ha 1 u 2 Gaya. IIpu Tpex BEpHBIX YTBEpKIECHHIX
2 Gaymia MOJY4YMIIO MEHEE TPeTH BBITYCKHUKOB, MIPU ABYX YTBEP)KICHHUAX 3TOT HPOLEHT ObLI
CYIIECTBEHHO BbIlIE. B 1enom Hanbosee 4acTo BEpHO BBIOMPATNCH YTBEPXKIEHUS, CBSI3aHHBIC
¢ (OpMYIMPOBKON 3aKOHOB WJIN Pa3IMYHbIX 3aBUCHUMOCTEH (U3NYECKUX BEJIMYMH. TpynHOCTH
BBI3BIBAJIM, KaK IPABUJIO, YTBEP)KJICHHUsI, ONUCHIBAIOIIME CBOMCTBA PA3JIMYHBIX MPOLECCOB HIIN
asnenuii. Hanpumep, menee 30% y4acTHHKOB 3K3aMeHa CMOIJIM OTHECTH K BEPHBIM CIIEYIOIINE
YTBEPKACHHUS.

— B nomnepeuyHoif MexaHHWYecKoil BOJIHE KoyieOaHMs YacTUI[ MPOUCXOJAAT B HAIpaBIICHUH,
NEePNEHAUKYJISIPHOM HaIIPaBJICHUIO PACIIPOCTPAHEHUS BOJIHBI.

— B oxHOpOIHOM 371€KTpOCTaTUYECKOM IT0JIe padoTa Mo NepeMeNeHHIo 3apsaaa MeXAY JByMs
TOYKAMH HE 3aBUCUT OT TPAEKTOPHH.

— Cuna Toka KOpPOTKOTO 3aMBIKaHMsI ONPENENAETCS TOJIbKO BHYTPEHHHM COINPOTHUBIIEHUEM
VCTOYHUKA.

— Jludpakuusi BOJH XOPOIIO HaOJIOJaeTcss B TeX Clydasix, KOTJa pa3Mepbl MpensTCTBUI
MEHBIIIE JUIMHBI BOJHBI WM CPAaBHUMBI C HEM.

— JluneWuaThIi CTIEKTP JIAIOT BEIIECTBA B Ta3000pa3HOM aTOMapHOM COCTOSTHHH.

— KonmnuecTBo (0TO37EKTPOHOB, BHUIETAIOMIUX C MOBEPXHOCTH METAJJIa 3a €IUHHILY BPEMEHH,
MIPSAMO MPOMOPIMOHATIBHO MHTEHCUBHOCTH MA/IAFOIIET0 HA TOBEPXHOCTh METAJIIA CBETA.

Kak BuaHO M3 mpuMepoB, Bce 3TH YTBEPXKJIEHUS OTHOCATCS K 0a30BBIM TEOPETUYECKUM
cBeneHUsM. Takum 00pa3oM, pe3yiabTaThl BBIOJTHEHUS OJTOW HOBOW JIMHUM 3aJlaHUN
JEMOHCTPUPYIOT Ae(UIIUT B OCBOEHHH OCHOBOIIOJIATaIOIINX TEOPETHUUYECKUX MOJIOXKEHUHN Kypca
(¢u3uKHN, KOTOpPBIE paHee HE MPOBEPSUIUCH B 9K3aMEHALMOHHOM padoTe.
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YMeHue aHanu3upoBaTh HM3MEHEHHE (U3MUYECKHUX BEJIUYMH B PA3IUYHBIX Ipoleccax
nposepsuiocsk B KM crnienmanbHpiMu TUHUAMU 3a1aHuil 7, 13 u 18 1 oTAenpHBIMH rpynnamu
3aganuii tuHuK 21. Takum 00pa3oM, B IIeJIOM 1O TPYIIE BaApUAHTOB MpeAarajuch 3aJaHus Ha
aHaJM3 U3MEHEHUS BEJIMYMH 110 BCEM pa3zesiaM Kypca (pU3UKH.

Haunbonee BbICOKME pe3ynabTaThl MPOAEMOHCTPHPOBAHBI JIsl 33/JaHUl MO MEXaHUKE:
KojeOaHusi TMPYKUHHOTO MAasTHUKA, JBUKEHHE TI0 HAKJIOHHOM IUIOCKOCTH, JIBXKEHUE
MapalIOTUCTA C TIOCTOSIHHONW CKOPOCTHIO, IBUYKEHHUE CITYTHHKA IO OpOUTE, CBOOOAHOE Ma/ieHue
tes. CpeiHU# TPOLIEHT BBIMTOJHEHUSI 3TUX TPYIN 33JlaHUi cocTaBuUI 74.

Ilo MOJICKYJISIPHOM ¢busnke TaKKe JOCTUTHYT YpOBEHb OCBOEHUS
U IPOJEMOHCTPUPOBAHO, YTO 33JaHMs Ha aHaJlIW3 M3MEHEHUS BEIUYMH B PA3IMYHBIX
M30IpoLeccax U B IpoOLEccax C YYETOM M3MEHEHHs KOJMYECTBAa BEILECTBA ra3za (M3MEHEHHue
NapUUabHOTO JaBJICHHUSI Tra3a) MMEIOT 0a30Bblii ypOBEHb CIOXKHOCTU. OJHAKO cepbe3Hble
3aTpyJHEHUS BbI3BaJa IPyMIa 3alaHuid, OJJTHO U3 KOTOPBIX IPUBEIEHO HUXKE.

Ipumep 11
Jemckuit  mémHO-3eNéHbIL  BO30VWHLIL — WAPUK — HAOYIU 68  MeHU No0  0epesoM,
a 3amem 8bIHeCIU HA CONHeuHbll naaxc. Kax nauanu npu smom usmenamocs oagieHue 8030yxa
8 wapuke U cpeOHss KUHemuyeckas sHepaus moaekyn 6 wapuke? Q0010YKa WapuKa MoHKas,
VApY2as u MACKAsl.
st kasrcootl enunuHbl onpedenume coomeemcmeayouuil Xapakmep UsMeHeHus.:

1) yeenuuusaemcs

2) ymeHvuwiaemcs

3) He usmensemcsi
3anuwume 6 mabauyy eviopanmvie yugpovl 0aa Kaxcoou guzudecko eeauuunsl. L{ugpol
8 omaeme Mo2ym HO8MOPAMbC.

Hasnenue 6030yxa 6 wapuxe Cpeonsa kunemuyecKkas dHepeus MONEK)l
1 1

B Takux 3ajaHusSX HE BO3HHUKAJIO NMPOOJIEM C OINpE/eleHHEM XapakTepa H3MEHEHUs
o0beMa IIapHuka, KOHIIEHTPALlMHM MOJIEKYJ B IIapHKe, TeMIepaTypbl BO31yXa, BHYTpPEHHEH
DHEPrUM WM CpPEJHEH KWHETHMYECKOM HHEPrMM MOJIEKYd Bo3ayxa. OJIHaKO 3K3aMEHyeEMbIe
yTBEpKAald, 4YTO IPU U3MEHEHUH TEeMIIepaTyphbl BO3JyXa B IIapUKE U €ro o0beMa JaBJIEHUE B
HEM OCTaeTcsl MOCTOSHHBIM U paBHbIM atMmochepHoMy. Ckopee BCero, OHM MyTaidu IETCKHUIl
BO3JYIIHBIA HIAPUK C OTKPBITBIM TEIUIOBBIM a’pOCTaTOM, B KOTOPOM JEHCTBUTENBHO OyneT
BBIMOJHATHCS 3TO ycinoBue. OAHAKO B JaHHBIX 3a/laHUAX yKa3aHO, 4TO O0OJIOYKa HIapuKa He
TOJIbKO MATKasi, T.€. MOXKET MEHATh 00beM, HO U ynpyras. OOIIEen3BecTHO, YTO, €CIIU HaJyThIi
IIapUK YKOJIOTh, OH JIOIHET, a YaCTH 00OJIOYKHU pas3NeTATCsS B pa3Hble CTOPOHBI. byl naBieHue
CHapyXH W BHYTPU IIApUKa OJMHAKOBBIM, 3TOro Obl He mpoucxomno. CrenoBarenbHO,
JlaBJIeHUEe BHYTPH IIapuKa OOJblle, YeM CHapyXKH, MO3ToMy M oOoyiouka HarsHyTta. llpum
HarpeBaHuu OOBEM IIapHKa yBEIMYUBAETCs, 000JI0UKA pacTATMBAETCS, YTO MPOUCXOTUT 32 CUET
YBEJIMYEHUS JaBJICHUS] BHYTPH ILIapHKa.

[Io »nekTpoaMHaMHUKE CpPEIHWM TPOLEHT BBINOJHEHHS 3aJaHUM JITOW TPYIIIbI
coctaBmil 63. 31ech YCHENIHO AaHAIM3UPYETCS HM3MEHEHHWE pPa3IMYHBIX BEJIMYMH B UEIMSIX
IOCTOSIHHOTO TOKa. HeMHOro xy»e oOCTOUT JeNI0 ¢ aHaJIM30M IPEJIOMIICHUS CBETa Ha IPAHULE
paszzena IBYX Cpell: MOCTOSHCTBO YaCTOThI KOJICOAHWH M MEPHOAA HIIEKTPOMATHUTHOM BOJIHBI
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ykasbiBaeT He Oosee 40% BhIMyCKHUKOB. Hipke ypoBHS OCBOEHUS BBINOJHEHBI 3aJaHMs Ha
aHaJIN3 U3MEHEHUS BeJIMYUH TIPU JIBIXKCHHUH 3apsHDKCHHBIX YaCTHI] B MATHUTHOM I10J1€ (B CpEHEM
oko0J10 41%). 31ech TpaAULIMOHHO CIIO)KHOCTH BbI3bIBA€T HE3aBUCUMOCTH IIEpHOJa oOpalleHus
YaCTHI[BI OT €€ CKOPOCTH.

B xBaHTOBOH (M3MKEe WCHONB30BAIKMCH TPYIIBl 33JaHUA HA aHAJIU3 HM3MEHEHUS
buznueckux BenuuuH npu (orodddexre. Cpeauuii pe3yapTaT BBINOIHEHUS cocTaBuil 67%.
CnoxxHocTH (CpeIHUMN MPOLIEHT BHINOJHEHHUS — 52) BBI3BAIM 3aJlaHUS, B KOTOPBIX B YCJIOBUU
FOBOPWJIOCH HE 00 YBEIMYEHUU WM YMEHBIICHUU DSHEPTUU, YacTOThl WJIM JJIMHBI BOJHBI
MaJal0IIero CBeTa, a 00 yBEJIMYEHUH WM YMEHBIICHUH 3aIUPAIOIIEro HalpsDKEHUS B CBA3H C
HEW3BECTHBIM U3MEHEHHUEM MTapaMeTPOB Maar0Iero CBETa.

YMeHue MpOBOAWTHh KOMIUIEKCHBIN aHaMW3 (PU3MUYECKUX IMPOIECCOB OICHUBAIOCH MPH
MIOMOIIH 33JaHUI HA MHOXKECTBEHHBIN BBIOOD, /IS KOTOPHIX B 3TOM IOy ObliIa M3MEHEHa dopma
MPEACTABJICHUST OTBETa (BHIOOP BCEX YTBEPXKICHMM M3 TISATH MPEAJIOKEHHBIX). s 3amanuit
JUHUU 6 1O MEXaHUKE CpPeIHUM pPe3yJbTaT BbINOJHEHUs cocTaBuil 60%; mis nuHun 12 1o
MoJeKyisipHoit pusuke — 44%; nns nunuu 17 mo snekrpoanHamuke — 55%.

[lo mexanuke HauOoyiee CIOXHBIMU OKa3allUCh 3a/laHds C TMPUMEHEHHEeM Trpaduka
HEPAaBHOMEPHOTO JIBIKEHUS (cM. mpuMep 12) u 3a1aHus Ha aHaIU3 KoJebaTenbHOTrO JIBUKEHUS,
MPEJICTABICHHOTO B BUJIC TAOJIHIIEI.

Ilpumep 12

Hebonvwioii epys, nokoswuiicsa Ha 21a0Kom 20pU3OHMAIbHOM CMOoJe, COeOUHEH 20PUOHMAIbHOU
APYICUHOLL C 8ePMUKATLHOL cmeHKoU. 1 py3 HemMHo20 cmewaom om NOLONCEHUs. PAGHOBEeCUs U
OMAYCKAIOM U3 COCMOAHUSL NOKOSl, NOC/Ie 4e20 OH HaAYuHaem Konevamuvcs, 08U2asich 8001b OCU
APYIHCUHBI, NAPATIENIbHO KOmopoll HanpasieHa ocb OX. B mabnuye npueedenvi 3HaueHUs
KOOpOUHamul 2py3a X 6 pasiuyHvle Momenmul epemenu t. Bvibepume éce eepnvie ymeeporcoeHus
0 pe3ylbmamax 3mo20 ONblMAd HA OCHOBAHUU OAHHBIX, COOePI’CAWUXC 6 madauye.
Toepewnocmo usmepenus koopounamsi pasra 0,1 cm, spemenu — 0,1 c.

t,c 0,0 0,2 0,4 0,6 0,8 1,0 1,2
X, cm 4,0 2,8 0,0 -2,8 —4,0 -2,8 0,0

1) B momenm spemenu 0,8 ¢ yckopenue epy3a MaKCUMAIbHO.

2) Mooynb cunbl, ¢ KOmMOpOU nNpyjiCUHa Oelicmeyem Ha 2py3, 6 MOMEHM 6peMeHU
0,8 ¢ menvwe, uem 6 momenm epemeru 1,2 c.

3) Yacmoma xonebanuii epysa pasna 1 I'y.

4) [lepuoo rxonebanuil 2py3a pasen 1,6 c.

5) B momenm epemenu 1,2 ¢ NOMEHYUANbHASL IHEPSUSL NPYIHCUHBL MUHUMATBHA.

Omeem: 145

B »THx 3a1aHUsSX B CBSA3M C T€M, YTO B TaOJIMIIE OTPaKEH HETIOJNHBIN Mepuo KoieOaHui
rpyIia y4acTHUKOB CPEIHET0 YPOBHS HCHBITHIBAJIA 3aTPYJHEHHS C OINpEAENIEHUEM Iepuojaa
KoneOaHMii M HX 4YacTOThl. boiee MOATOTOBJICHHBIC BLIITYCKHUKH ACJIAJIN OIMOKU B
OonpeaAcICHMM MHHHMYMa M MaKCHUMyMa YCKOPCHUA, XOTd C TAKUMU XKE€ YTBCPKIACHUAMH O
CKOpPOCTH, HOTGHHHBJ'IBHOﬁ W KHHETHYECKOM OHEPTUuMr CHPAaBIAIINCE OYCHDb XOPOIIO. B 3alaHNN
W3 TPHUBEACHHOTO BHINIE TpUMepa BBIOpanM yTBepkIeHue 1 kak BepHoe Jumb 16%
9K3aMCHYCMBbIX.
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Kak Op110 OTMEYEeHO BbIlIE, CYHIECTBEHHbIE NE(GUIUTHI BBIABICHBI JJI 33JaHUNA Ha
KOMIUICKCHBIN aHAIN3 (PU3NIECKUX MTPOLIECCOB 10 MOJIEKYJISIPHOU (r3uke. 31eCh JHIIb IS TPEX
rpymni (M3MEHEHHME arperaTHbIX COCTOSHUW BEIIECTBA, MPEACTABICHHOE IPU TMOMOIIU JIBYX
rpaduKoB; cCpaBHEHHE M300aPHBIX MIPOIECCOB, MPEACTABICHHBIX B BUC TPa)UKOB 3aBUCUMOCTH
TABJICHHUS OT O0BEMa; TEIUIOOOMEH MEXIy Ta3aMH B COCYIE, Pa3[eJCHHOM TOJBHUKHOM
TEIUIONPOBOSAIIEH EPETOPOIKOI ) pe3yNIbTaThl BHITIOJHEHUS OKa3anuch Bolie 50%.

B 3amaHusax Ha aHanu3 mpoiiecca KMIIEHUS BOJBI B COCYJE, 3aKPBITOM KPBILIKOi, Ooiee
60% »5K3aMeHyeMbIX BBIOMpPAd OTBETHI O MOCTOSHCTBE TEMIIEPATypbl BOJbI MPU KUICHUHU U
HEU3MEHHOCTH OTHOCHUTEIBHOM BIAXXHOCTH IOJ KPBIIIKON MPH HarpeBaHUU BOJBI, HO JIMIIb
okoii0 20% cMmoriu ykasaTb Ha MU3MEHEHHE IIOTHOCTH WJIM JIaBJIE€HHUS MApoB O] KPBIIIKON B
npoiiecce HarpeBaHus U Jiniib 10% MOHUMAIOT, YTO Ui TEIUIONEpeNayd NMpU KUIEHUU BObI
TEeMIepaTypa JHA KacTPIOJIW JOJDKHA ObITh Harpera HemHoro Beime 100 °C. TpaauunoHHO
CJIOKHBIM JUTsl aHAJIM3a OKa3aJICsl MPOIIECC MPEBPAIICHUs HACBIIIEHHOTO MMapa B HEHACKIIICHHBIN,
MPEeJICTaBICHHBIN MpU OMOIIHU rpaduka:

r
2py

Py

Ha yuactke a—b HachIIICHHBIH BOASHOM MMap HArpeBalOT, MPU ITOM Karlisd BOJBI
HCIIapsIeTCsA, a Macca mapa M, CIEeIOBaTelbHO, €r0 BHYTPEHHsSA JHEpPrus yBenuuuBarorcs. Ha
y4yacTke b—C map HeHaCHIIEHHBIH, OH H30TEPMUYECKH PACIITHPSACTCS B COOTBETCTBHHU C 3aKOHOM
boinssi—Mapuorra, €ro BHYTPEHHsSI DJHEpPrUs OCTaeTCsd HEW3MEHHOW. bonee mosioBUHBI
BBIITYCKHUKOB BEPHO COOTHOCHUT YYacTKU TpaduKa ¢ HACHIIICHHBIM U HEHACHIIIEHHBIM MapoM,
HO HE MOKET BEPHO MHTEPIPETUPOBATH U3MEHEHHE BHYTPEHHEN SHEPTrUH U IPUMEHUTD MEPBBIN
3aKOH TEPMOJIMHAMUKHU K H30TEPMUYECKOMY PACIIMPEHUIO HEHACBIIIEHHOTO Mapa.

CaMmoii crokHO OKa3aachk rpymnmna 3a/laHuid, OJHO U3 KOTOPBIX IPUBEIEHO HUXKE.

Ilpumep 13

B oicécmrom eepmemuunom cocyoe oovémom 1 w npu memnepamype 289 K onumenvroe epems
HAXo00UIUCh 8naxicHulli 6030yx u 10 2 600vt. Cocyo mednenno nazpenu 0o memnepamypsi 298 K.
Ilonb3yace mabauyell niIOMHOCMU HACLIWEHHLIX NAPO8 600bl, 6blOepume 6ce BepHbie
VIMBEPHCOEHUsL O pe3yIbmamax 3mo2o Onvlma.

t, C 16 17 18 19 20 21 22 23 24 25

Oy 1072 k2/M® 1,36 | 1,45 | 154 | 163 | 1,73 | 1,83 | 1,94 | 2,06 | 2,18 | 2,30

1)  Ipu memnepamype 23T enasxcrocms 6030yxa 6 cocyoe bviia pasna 48,5%.

2) B meuenue 6ceco onvima 6 cocyoe Haxoo0uIach 600d 8 HCUOKOM COCMOIHUU.

3) Tax kax obwem cocyda He UBMEHSICS, OAGIEHUE BIANCHO20 6030YXA VEENIUHUBANOChH
NPONOPYUOHANLHO €20 memnepamype.

4) B nauanvrom cocmosinuu npu memnepamype 289 K nap 6 cocyoe 6vin HacvliyeHHblll.

5) Ilapyuanvroe dasnenue cyxo2o 6030yXa 6 cOCyoe He UBMEHSIOCH.

Omeem: 24
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3nech npu temrepatype 289 K (16 °C) B cocyae HaXOIMIHCh HACBHIIIIEHHBIN BOISTHON Map
(13,6 r) u Boma. Ilo mMepe HarpeBaHusi BOIbI McIapsiach, npu temmeparype 298 K (25 °C)
cMOrJIo ucnaputbes 9,4 r© BOABI, TaK KaK MAaKCHMaJlbHO B COCYZAE MOIJIO COJEPKaTh B BUJE
HachllleHHOro napa 23 r. CreoBareiabHO, B COCY/E €lle OCTaBallach BOJIA B KUJAKOM COCTOSHUU.
3HAuuT, 0 MEPE HarpeBaHus Iap BCErJa OCTaBaJICS HACBIILIEHHBIM, a JABJIEHUE BJIa)KHOIO
BO3/yXa YBEJIMYMBAJIOCH HE TOJBKO 3@ CUET IOBBILIEHMS] TEMIIEpaTypbl, HO U 3a CYET
YBEJIMUEHUSI KOHLIEHTpalMM MoJieKysl Bojabl. K coskaneHuio, mpojenarbh BEChb 3TOT aHAINU3 U
NOJYYHTh 2 Oaluia 3a BRIOJHEHHUE 3aaHusl CMOTIIH JUIIb 36% y4acTHHKOB dK3aMeHa. [Ipu sTom
HAOMIOIAIOTCA MaJible pa3ivuus B pPe3yjdbTaTax BBINOJHEHUS MEXIy CHIbHOW M ciaboi
rpynnamMu BBHITYCKHUKOB, YTO CBHJIETENbCTBYET O KpaiiHe HU3KOM YpOBHE YCBOCHHS Marepuala
0 HACBIIIEHHBIX U HEHACHIIIEHHBIX Mapax.

[lo »snexTpoguHaMHUKe Ui KOMILJIEKCHOTO aHalu3a B LEJIOM IPOJIEMOHCTPUPOBAH
YPOBEHb OCBOCHMSI YMEHHUS: BO3HMKHOBEHME WHJYKIMOHHOI'O TOKa B IPOBOJSLIEM KOJIBLIE,
JBUKYLIEMCSI B T10JI€ ITOCTOSIHHOTO MarHuta, — 75%; nefictBue cuibl Ammepa Ha IPOBOJHUK,
KOTOpBIM uepe3 peocTaT MOAKIIOYEH K MCTOYHUKY IMOCTOSIHHOIO TOKa, — 54%; BOZHUKHOBEHUE
OJC uMHAYKIMK B IPOBOAHMKE, JBHXKYLIEMCS B MarHUTHOM I0JIE€ NIPH MU3MEHEHUH IUIOIIAIU
IIPOBOJSILEr0 KOHTYpa, — 53%; 3JIeKTpOMarHuTHbIE KOJeOaHusi B KOHTYpE, IIPEJCTaBICHHbIE B
BUJE Trpaduka 3aBHCHUMOCTH CWJIBI TOKa BpeMeHHu, — 46%. B mocieqHem ciydyae y4yacTHUKU
YCIEIIHO OMpeAeNsiin Mo rpaduky mepuoj KoyeOaHWil, MaKCUMyMbl U MUHUMYMBI SHEPTUU
ANEKTPUYECKOTO TMOJs KOHJEHCAaTOpa M MArHUTHOTO TOJS KaTYIIKW. 3aTpyAHEHHE BbI3BAJ
pacueT MaKCHUMaJbHOM PHEPIHM DJIEKTPUUECKOro IO KOHAECHCATOpa, KOTOpas B CHIIy 3aKOHa
COXpaHEHMsI DHHEPrMM paBHAa MaKCHUMaJbHOM HHEPruM MAarHUTHOTO TOJS  KaTYIIKH,
OTIpeeIIeEMO ¢ MOMOIIBIO 3HAYEHUS aMITUTY/Ibl TOKA Ha rpaduke.

Memooonozuueckue ymenus

Kaxxnprit BapuaHT conepkat 1Ba 3aaHusi 6a30BOTO YPOBHS CIIOKHOCTH, KOTOPBIE OBLIN
HaIpaBJIEHBI HA OI[EHKY METO/I0JIOTUYECKUX YMEHUH.

Jnst nuHUM 22, TOpOBEpSIONICH YMEHHE 3alKChiBaTh TMOKa3aHUSI H3MEPHUTEIBHBIX
MpUOOPOB C YUYETOM 3aJIaHHOW TMOTPEIIHOCTH HW3MEPEHUM, CPeAHUN TPOLEHT BBIMOJHEHUS
coctaBui 74,3, 4TO CYIIECTBEHHO BbINIE MOKaszarenedl mporwioro roga (B 2021 r. — 69%).
TpaauIMOHHO JydIlle BCEro y4acTHUKAM YAA€TCS OMpPENeNsTh Pe3ylbTaThl U3MEPEHHH MpHU
oMoty auHamomeTpa (86%), a Haubomnee cI0XKHBIM sBisieTcs 6apometp (57%). He gocturayr
YPOBEHBb YCBOGHUS JUIsSl TPYIIBI 33JaHU, B KOTOPOH TpeOOBAIOCH MCIOIh30BaTh METOJ PSIOB
JUIsL OTIpeZieNieHUs] pe3ylbTaTOB M3MEPEHUH € ydeToM aOcoyoTHOM morpemHocTd. [Ipumep
TaKOTO 3aJ]aHusI TPUBEICH HUXKE.

Ipumep 14 (cpeonuii npoyenm evinoanerus — 39)

Ymoobul y3nams ouamemp MeOHOU NPOBONIOKU, YUEHUK HAMOMAI e€ UMOK K 8UMKY HA KapaHoaul
u uzmepun onuny Hamomku u3z 20 eumxos. [nuna oxazanace paeuou (15 + 1) mm. 3anuwume 6
omeem ouamemp npoBONOKU C YY4EMOM NOSPEUHOCU USMEPEHUI.

Omeem: (075 +_ 005 )wmm.

3ananust TMHUYU 23 OILIEHUBAJIM YMEHHUE BbIOMpPATh 000pyA0BaHHE JJIsl IPOBEACHUS OMbITA.
C Hambonmee BbICOKMMH pe3ynbTatamu  (81%) BBINOMHSIMCH 3aJaHUA Ha  BBIOOP
HKCIIEPUMEHTAIBHBIX YCTAHOBOK, KOTOpPbIE OBLIM MPEICTABICHBI B BUJE CXEMATUYHBIX PUCYHKOB.
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['pynma 3amanuii Ha BBIOOP CTPOK TaOJMIIBI, OIMMCHIBAIOIIUX IapaMeTphl 0OOPYIOBAHMS,
OKa3aJlach MOCUIBHON 79%, 4TO BBIIIE pe3ylbTAaTOB Mponuioro roaa (62%). Haubomnee cioxHbIM
TPAIUIIMOHHO OBUTO 3aJjaHWe Ha BBIOOP OOOpPYIOBaHHS U3 TPENIOKEHHOTro crucka — 51%.
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Pewenue 3a0au
B wactu 2 3K3aMEHAIMOHHOTO BapuaHTa MPEIaraioch 7 3ajad IO Pa3HbIM TeMaM

HIKOJBHOTO Kypca (U3UKH.

BrnepBbie naBe pacueTHbIE 3aJayd  OBBILIEHHOTO YPOBHSI CJIOKHOCTH TpeOoBaiu
pa3BepHyTOro orsera. Ha mosumuu 25 cTOosiaM 3afadd [0 MEXaHUKE, CPeHUN pe3yabTaT UX
BBINOJHEHUs cocTaBui 36%. Ha mosunmu 26 pacrnonaraiuch 3ajjadyd MO KBaHTOBOM (u3MKe,
IIPOJIEMOHCTPUPOBABIINE CPEAHUM pe3yabTatr 38%.

Jiga 3agad mo MexaHuWKe Haubosiee BBICOKHME pe3yJbTaThl OKa3aJMCh JJs 3373y Ha
IIPUMEHEHHUE 3aKOHA COXPAHEHHUs MMIIYJIbCa NPU HEYNPYIOM yAape U INPUMEHEHHE 3aKOHa
COXPAHECHHS YHEPTUHU K KOJICOAHHSIM MPYKUHHOTO MAasTHUKA. 3aTPYIHCHHS BBI3BAIU CIOXKETHI
3a/1a4 Ha CBA3aHHBIC TeJa U TUIaBaHUE TeJ (CM. IPUMED HIKE).

Ipumep 15 (cpeonuii npoyenm evinoanenus — 28)
Inockas nvouna nnasaem 6 600e, blcmynas Hao eé nogepxrHocmoio Ha h = 0,04 m. Onpedenume

maccy Jnwoumsl, eciu niowaosb eé nosepxwocmu S = 2500 cm? Ilwomnocmv 1voa pasHa
3
900 ke/m”.

3neck 21% »sK3aMEHYEeMbIX CMOIVIM TIOJHOCTBIO BEPHO PEIIMTH 3ajady, IpPeJCTaBUB
HeoOXxoauMbIe (POPMYITBI, TPOBEIS MTPEOOPa30OBAHUS B pacdeThl. 16% pemmiym 3aqaqy 4acTUIHO,
NPaBWIBHO 3alKcaB BTOPOH 3akoH HbIOTOHA, HO JOMYCTHB OIIMOKH B MpPeoOpa3OBaHUIX HIIU
pacuerax.

B 3amavyax nmo kBaHTOBOW (pU3MKE HMCIIOIB30BANIOCH JIBAa THIA 33JaHUN: HA PUMEHEHHE
ypaBHeHMsT OHHIITeHHa 1 ¢orodddexkra W Ha pacyer MOIIHOCTH H3iaydeHus. Haubonee
CJIO)KHOM OKazajach Ipymmna 3agad Ha Ko3((UIMEHT Moyie3HOro IeHCTBHS MCTOYHHMKA CBETA.
[Tpumep Takoii 3ajaun NPUBEIEH HIKE.

Ipumep 16 (cpeonuit npoyenm evinoanenus — 19)

Onexmpuueckas namna MOWHOCMbIO 60 Bm ucnyckaem €dHCeceKyHOHO
110" @omonos. Kosghpuyuenm nonesnozco oeticmeus namnel paser 6%. Onpedenume cpeoHiow
ONUHY BOTHbL USTYUEHUSL.

boapmuHCTBO IMPUCTYIIUBIINX K PCHICHUIO, HO HE CIIPABUBIINXCA C HUM YY4dCTHHUKOB

9K3aMeHa Jienano omroky B 3anucu Gopmyisl st KI1J] maMmbl, KOTOpBIM CBSI3aH ¢ MOLTHOCTBIO

v NEO
H3JTyUYCHUS, SOHCPTUCHU q)OTOHa U UX KOJIMYECTBOM COOTHOIICHUEM N = PAL .

Cpenuuii pe3ynbTaT BBIMOJHEHUS KAYECTBEHHBIX 3a/1a4d cocTaBua 18%, 4TO MOIHOCTHIO
COOTBETCTBYET pe3ysbTaraM Ipouuioro rojga. Hambosee ycrenrHo BBIMOJHSINCH 3aJaHUS Ha
W3MEHEHHNE MTOKAa3aHUH aMIlepMeTpa M BOJBTMETPA B LIENIH IOCTOSHHOIO TOKA IIPU M3MEHEHUH
MIOJIOKEHUS TOJI3yHKa peoctarta (23%), Ha omucaHMe ABMXKEHMS NOPIIHA C NPYKUHOM IpU
U3MEHEHMU [aBJE€HHUs BO3Jyxa B cocyne (24%) m Ha ommcaHue KoJeOaTeNbHOTO JBHXKEHHS
THJIB3bI U3 (DOJIBIH, PACHIOIOKEHHON MEX/ly BEpTUKAJIbHBIMU 3apsKEHHBIMU TJIACTHHAMH.

Cnenyer OTMETUTh KpailHE HU3KMH NPOILEHT Y4YaCTHUKOB, B cCpeaHeM okoio 6%,
MOJYYUBINNX 32 pEIICHHE KAa4eCTBEHHBIX 3aaad MOJHbIA Oamn (3 Oamuia). AHamM3 OTBETOB
9K3aMEHYEMBIX I10Ka3bIBA€T, YTO OHU B LIEJIOM MPEICTABIAIOT ce0e MPOLECcChl B CUTYallUH,
ONMCAHHBIC B YCJIOBHUH 33Ja4d, HO HE MOTYT BBICTPOUTH JIOTHYECKH CBA3HOE PACCYKIEHUE C
YKa3aHHUEM Ha MCII0JIb30BaHHbBIE 3aKOHBI UJIH SIBJIICHUS.
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ITpuBenem mpuMepsl 3a1aHui, BEI3BABIINX HAUOOIBIINE TPYAHOCTH.
Ipumep 17
B Huoicheti nonosune He3apaiceHH020 MeMaiiuiecko20 wmapa pacnoiazaemcs
KpYNHAs WapooObpasHas noiocmy, 3anoiHenHas 6o3oyxom. Lllap naxooumcs 6
6030yxe 60anu om Opyeux npeomemos. B yewmp nonocmu nomewjen

nonoocumenvuwiii  moueunsviii 3apsd >0 (em. pucynox). Hapucyiime

KapmuHy JUHUL HANPANCEHHOCU INeKMPOCMAMUYEcKo2o nojs 6HYmpu
HONOCMU, GHYMPU NPOGOOHUKA U CHapyxcu wapa. Eciu none omcymcemeyem, nanuwume 8

oannoii oonacmu: E =0. Eciu none omauuno om wuyns, napucyiime xapmumny nois 6 OAHHOU
obracmu, UCNONL3YA 60cemb JUHUL HanpsadxcenHocmu. Omeem nosicHume, yKa3as, Kakue
@uszuueckue 3akonomeprocmu Buvl ucnonvzosanu s 00vsacHenus.

B sTom 3ananum nuib 6% y4acTHUKOB CMOTH IPUBECTU BEPHBIN OTBET — CXEMaTHUECKUM
PUCYHOK KapTUHBI JINHAWA HAIIPSKEHHOCTH:
Tunnyaoit  ommOKoW  ObBLIO, HANpUMeEp, yKa3aHWE  JIMHUN
HAIPsDKEHHOCTH C IOBEPXHOCTH 1Iapa Kak MPOJOJDKCHHE JIMHUN B
E=0 nojoctd. Tak, ydYyaCTHMKM TpEACTaBIAIOT cebe, 4YTO JIMHUHU
HaNpsHKEHHOCTHU JIOJKHBI OBbITh MEPHEHIUKYISPHBI TIOBEPXHOCTH, HO
HE [IOHMMAIOT, YTO UX HEPAaBHOMEPHOE paCIpEIeICHHE 110

V‘b‘ MMOBEPXHOCTU CBUACTCILCTBYCT O TOM, YTO M 3apda paclipeaciicH

HCPAaBHOMCPHO, a OJOTO ABJIICTCA YCIOBUCM IAJId IPOTCKAHUA

NIEKTPUYECKOTO TOKA IO IOBEPXHOCTH IIapa.

Ipumep 18

Pesucmop R u xamywka unoykmusnocmu L ¢ owcenesmwvim cepOedHUKom
NOOKNIOUEHbl K UCTOYHUKY NOCMOSIHHO20 MOKdA, KAK NOKA3AHO HA cXeme.
Ilepéonauanrvno xmou K 3amkHym, a uepe3 JAMNOYKU NPOXOOSM
coomeemcmeenno  moku |, =02A u 1,=15A. Hmo npousoiidem

C BEIUYUHOU U HANPABGNEHUeM MOKA Hepe3 pPe3Ucmop Nnocie pPasMblKAHUSL
kntoua K? Omeem nosicnume, ykasae, Kakue si@leHus u 3aKkoHomeprocmu Bol ucnonvzosanu ons
00vsICHEHUA.

3neck 18% y4acTHHKOB CMOTJIM CBS3aTh NPOUCXOJSALINE B LIEMH NPOLIECCH C SIBJICHUEM
CaMOMHJYKIMH, HO TMOJYYUTh IOJHOCTbIO BEPHBIH OTBET (TOK dYepe3 pe3UucTop IMocie
pa3Mbikanus kioua K MeHsier HampaBieHHe Ha TNPOTHUBOIIOJIOKHOE U OBICTPO JOCTUTAET
3HayeHus okojo 1,5 A, 3areM Tok ymeHnbuiaetcs 10 0) cMoriu b 6% BBITYCKHUKOB.

CpenHuii pe3ynbTaT pelIeHUsT PacueTHBIX 3a/lad BBICOKOTO YPOBHSI CJIOXHOCTU IO
MouteKyIsspHO# (u3uke (iuaust 27) coctaBun 13%. YcneniHee ocTaqbHBIX BBITYCKHUKH PEIIain
3a/ladyl Ha pacyeT YCJIOBHH MOABEMa TEIUIOBOIO a’pocTara MU HAa MU3MEHEHHE OTHOCHUTEIbHOMU
BJIQ)KHOCTH BO3/1yXa B IPOLECCE JbIXaHUs yesoBeka. OCTaHOBMMCS Ha JIByX Ipylnmnax 3ajaad,
BBI3BABILINX 3aTPYAHEHUS.

Ipumep 19
B 3anasnnou ¢ 00HO20 KOHYa mMpyOKe HAXOOUMCS GLANCHBIU B030YX, OMOENEeHHbI Om
ammocgepvl cmoadouxom pmymu onunou | = 76 mm. Kocoa mpybka nexcum 2opuzonmanvuo,

omHocumenvHas éiaxchocmo 6030yxa P1 6 neii pasna 80%. Kaxou cmanem omuocumenvHast
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GIIAHNCHOCMb 2MmMO2o 603@)/)661 (Pz, eciu mpy61<y nocmasunov 6epmMUKAIbHO, ONMKPbIMbIM KOHYOM

6HU3? Ammocghepnoe oaenenue pasno 760 mm pm. cm. Temnepamypy cuumams nOCMOAHHOU.

B 371011 3amaue mpu 10CTaTOYHO BBICOKHX OOIIMX pe3yibTarax BeimoaHeHus (16%) nuirb
3% 3K3aMeHyeMbIX MOIYYWIN 3a pelieHne 3 06amia. bonbIMHCTBO yYaCTHUKOB J0IYyCKAIO OJHY
U Ty ke ommOKy: 3akoH boiins — Mapuorra 06e3 moKa3aTelabcTBa PaclpOCTPaHsUId cpasy Ul
HapIHUaIbHOTO JaBJICHUS BOJSHOTO mapa. [ moaHoro pemenus TpedoBanoch 3anucaTh, 4YTo U3

ypaBHenusi Kunaneiipona — MenzeneeBa cnenyer: p=— V\/ﬂ = WJF\;/J

MapuuaibHOC NAaBJICHME BOJSHOTO IIapa, Ps; — AABJICHHME BJIIAXXHOTO BO3JyXa, V — KOJHUYCCTBO

rme p -

MOJIb BOJSHOTO Iapa B TPYOKE, Vez — KOJIMYECTBO MOJIb CyXOro Bo3ayxa B TpyOke. Otcrona

CJ'Ie,I[yeT, qTO p — v = const. HOSTOMY ﬂ: plm , 1 JJIsI U30TCPMHUUCCKOI'O ITporuecca IJisd
an v+ VCB p2 pZBn
mapuoyaJibHbIX I[aBJ'ICHI/Iﬁ BOJISIHOI'O IIapa UMCECM: ﬂ _ \2 _ p() .

p, Vi po—pgl

Ilpumep 20
B omxpwimoii npobupke, epawjarowelicss 6 20pusoHmarbHou |

. = .
NIOCKOCMU € Yenogotl ckopocmvio 10 ¢~ 80Kpye 6epMUKANbHOU OCU, ¢ OI>
npoxoosueri yepe3 Kpail NpoOUpKU, HAXOOUMCS CMONOUK pMymu Rr Ty S --

onunot h = 1 cm, yenmp xomopoeo omcmoum om ocu épaweHuss Ha
paccmosnue ¥ = 20 cm. /o kaxoi memnepamypwi T,nado nacpems npooupKy, umodvl npu

yeenuuenuu yenoeou ckopocmu 6 4 pasa cmonbux pmymu He cmecmuaca? Hauanvnas

memnepamypa t, = 0°C, a snewnee ammocghepnoe oasnenue =10° I1a.

Jlnme 4% y4aCTHMKOB JK3aMEHa CMOTJM BEpPHO 3alucaTh HEOOXOIUMbIC YpaBHEHHS:
BTOpOil 3ak0oH HproTOHA As ABYX ciydaeB, GOpMYIbI ISl IEHTPOCTPEMHUTEIBFHOTO YCKOPEHUS,
CBS3M CHJIBI JIaBIICHUS W JaBIEHUs Tras3a, GopMmyia CBS3M MacChl M TUIOTHOCTH, YpaBHEHHE
Knaneiipona — MenneneeBa ajig JByX Ccllyd4aeB. 3/1€Cb OCHOBHAas TPYJIHOCTh — COBMECTHOE
WCIIOJIb30BAHNE 3aKOHOB MEXAHUKH U MOJICKYJISIPHOUN (PU3HKH.

3amaun MO JJIEKTPOAMHAMMKE Ha MO3UIMM 28 B I1€JIOM ObUIM pELIEHBI YCIEHIHEe
OCTAJIbHBIX «TPEXOAJUIBHBIX» 3aJad: pacueT IeMu, COJAEpKalle CMENIaHHOE COEIUHEHHE
KOH7IeHCaTOpoB — 14%; nBMXKEHHE 3apsjioB B dJIeKTpocTatndeckoM mojie — 12%; npmkeHwue
MPOBOJIHUKA, MOJKIIOUYEHHOIO K MapajUIeIbHO COEAMHEHHBIM PE3UCTOpaM M KOHJEHCATopy, B
OJTHOPOJAHOM MarHuTHOM mosie — 15%; pacder MOIIHOCTH ISl IIEHU TOCTOSHHOTO TOKa CO
CMEIIaHHBIM coequHeHueM lamn — 36%; pacdyeT MOIIHOCTH AJisS LEMU MOCTOSHHOTO TOKa,
coaepxamieit nuon, — 17%. Cepbe3Hble 3aTpyJAHEHHsS BBI3BAIM 3aJa4M, OJHA W3 KOTOPBIX
MIpE/ICTaBJICHA HITKE.
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Ilpumep 21

Ha pucynxe noxazana cxema ycmpoiicmea O
npeodsapumenbHo20 0moopa 3apsadCeHHbIX 4acmuy, T
8bLIEMAOWUX U3 UCMOYHUKA uacmuy (u.4.), 0nd \
nocneoyroujezo 0emanbHo20 uccne0o8anusl. \

Yempoiicmseo npeocmasnsiem coboii koHOeHcamop,
NIIACMUHBL KOMOPO20 U302Hymul 0yeoti paouycom R.
Ipu Nep8OHAYANLHOM HANPSIICeHUU U T

8 NPOMeEIACYMKe MeHCOY 00KIAOKAMU KOHOEeHCamopa,
He Kacascb ux, NpOLemarom MOJEeKYIbl UHmepecywe2o ucciedogamenell Geujecmad,
nomepssuine 0OUH 31eKmpoH. Bo ckonbko pas HYyjiCHO u3MeHUums Hanpsjicenue Ha 0OKIA0Kax
KOHOeHcamopa, 4mobObl CK803b He20 MO2IU Npojemamv makue e, HO  08aHCObl
UOHU3UPOBAHHBLE MONIEKYIbl (Nomepasuiue 08a INeKMPOHA), umelouue maxyio xe cKkopocmsv?
Cuumams, umo paccmosnue mexcoy NIACMUHAMU MAlo, HANPAACEHHOCMb NeKMPUYECKO2o
noJisl 8 KOHOeHcamope 6Cro0y 00UHAKO8A NO MOOYIIO, d 6He KOHOEHCAMOpA 1eKmpuyeckoe noe
omcymcemeyem. BuusiHuem cuivl msidicecmu npeneopetn.

Hecmotpst Ha TO 9TO Takas CHTyalllsl BCTPEYAeTCs B 3a/1a4aX OTKPHITOro OaHKa 3aaHuid
EI'D no ¢usuke, mumms 8% 3K3aMEHYeMBIX CMOTIIH BEPHO 3amucaTh BTOPOM 3akoH HeroToHA J1st
2
JIBMKCHHS YaCTHIIBI B TAKOM KOHJIeHcaTope: JE = m%, rae g, Mu U — COOTBETCTBEHHO 3apsij,
Macca M CKOPOCTh HMOHa, E — HampsOKeHHOCTh JJIEKTPUUECKOTO TOJisl. A 3aTeM CBS3aTh
HANPSDKEHHOCTh JIEKTpUYecKkoro mois E ¢ HanpsbkeHueM Mexay oOKiIalkamMHu KOHAEHcaTopa:
U = Ed. IIpu 3TOM Tex, kTo mony4ui 1 6aut 3a perieHue, T.e. He 3anucai OHy U3 GopMyIT WiIn
omubcs B Hel, Bcero 3%. DT0 O3HadaeT, 4TO OOJBIIMHCTBO YYACTHHUKOB HE Pa3o0paiioch B
buznyecKoil MoAeNu: HE CMOTIIO MPUMEHUTH JIBIKEHUE 3apsHKEHHOW YaCTHIIBI IO OKPYKHOCTH
HE K MATHUTHOMY TIOJIIO, @ K AJIEKTPOCTATUYECKOMY TOJIIO B IIMJIMHIPUIECKOM KOHJEHCATOPE.
Ha nuaum 28 mpemmaranucek 3aadd MO ONTUKE. 3aTPYAHEHHUS BBI3BAIM JBA CHOXKETA:
U3MEHEHHE M300pakeHUsl MpHU MOBOPOTE coOMparoliel JIMH3bI Ha HeKOoTopbld yrona (12%) u
pacyeT 1UIomaa n300pakeHus: GUrypsl B BUIE KBaaparTa, JIB€ BEPIIMHBI KOTOPOTO HAXOIATCS
Ha TJaBHOM onTHueckoit ocu (7%, cM. IpUMep HUKeE).

IIpumep 22

Ksaopam co cmoponou a = 20 cm aexcum 6 niockocmu 21asHoul .
ONMUYECKOU OCU MOHKOU codbuparowel TUH3bl ¢ ONMU4ecKol \V
cunou D =250nmp max, umo o00Ha u3z e2o OuazoHaneu
NepReHOUKYIAPHA 21AGHOU ONMUYECKOU OCU TUH3bL (CM. PUCYHOK).
Paccmosanue om yemmpa keadpama 00 nNiIOCKOCMU JIUH3bL

-
dy =80 cm. Onpedenume nnowaov uzobpadicenus xeaopama 6 di Ny
aunze.  COenaiime  pUCYHOK, HA  KOMOpPOM  nOcmpolme

uzobpasicenue Keaopama 6 uH3e, yKkazas Xxo0 6cex HeoOX0OUMbLX OJisk NOCMPOEHUs. JIyYell.

B »TOM ciydae camMbiM CIOXHBIM OKa3ajloCh IIOCTPOCHUE W300paKeHUs s
NpPEUIOKEHHON cUTyaluu. Ui ONTHManbHOTO IOCTPOCHHS M300paKeHUs KBaJapara HYXKHO
OBLTO TPOBECTH TPH TMapaUIeIbHBIX Jyda uepe3 BepmuHbl kBaapara A, B u C, a Taxke
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napajuleIbHyl0 UM TOOOYHYIO ONTHYECKYI0 OCh. [IpoBeneHHbIE Jy4yd MOCIE MPeTOMIICHUS
JIMH30H MepeceKaroTcsl B OAHOM TOUKe, Jiexkaled B (hOKaIbHOM MIIOCKOCTH. TOYKU mepecedeHus
C TJIABHOM ONTHYECKOW OCHIO JIMH3BI BYX MPEIOMIICHHBIX Jydei manyt uzoOpaxenus A; u Ci
touek A u C kBangpara. [y momydeHus: U300pakeHUs] TOUKH B HEOOXOAMMO MOCTPOUTH EIIe
OJIHYy TOOOYHYIO OCh, KOTOPask MEPECceKaeT TPETHI MPEIOMICHHBIN JTy4 U 1aeT n300pakeHue Bi.
B cuny cumMerpun npeamera OTHOCUTENBHO TJIABHOM ONTHYECKONW OCH ero n300pakeHne TakKe
OyIeT CUMMETpUYHBIM. B pesynbpTaTe mocTpoeHHi moiaydyuM u3oOpaxeHue kpaapata ABCD
B BHJIE CHMMETPUYHOTO YeThipexyrojbHuka A;B1C1D1 (cM. pucyHoK).

/N
a B L D,
C /// I/ Al Cl
A F_-0O 2F
D‘ 0 5 > R
P! >
dz A\ 4 f3

MHorue y9acTHUKH CUUTAJIH, YTO U300pakeHUEeM KBa/IpaTa JOJDKEH OBITh KBaZpaT U ATO
IPUBOJMIO K <«IIOJATOHKE» TIOCTPOEHUS TOJ O3TU HEBEpHblE NPeanochbUlkh. (OCHOBHOMI
CJIOKHOCTBIO, KaK ¥ B NPOILIbIE T0/1a, OCTAETCSI HOCTPOEHHE M300paKeHUs TOUCK, JIEKAIINX Ha
[JIABHOW ONTHUYECKOM OCH € MCII0JIb30BaHHEM OOOYHBIX OCE. 3a4acTyl0 BCTPEUAIOTCsl PUCYHKH,
I/Ie BBITYCKHUKH IIBITAIOTCS «IOCTPOUTH» IPUBBIYHBIE CTPEJOYKH K TaKMM TOYKaM U 3aTeM
UCIOJIb30BaTh MPUBBIUYHBIA HA0Op OCHOBHBIX JIyueil. Takue OoTBEThl MPUHUMAINCH KaK BEPHbIE
(B cilyyae MpaBUJIbHBIX MOCTPOEHUI), HO JUIsl BBITYCKHUKOB MPO(QMIBHBIX KIacCOB TpeOyeTcs
YMEHUE I0JIb30BaThCs TOOOYHON ONTHYECKOM OCBIO MPHU TAKUX MOCTPOCHUSIX.

Ha no3unuu 30 B 3TOM roay npennaraiuch 3ajjaHusl HOBOW MOJENHU: B pacueTHOI 3ajaue
[0 MEXaHUKe HEoOXOAMMO ObUIO NPEACTaBUTh HE TOJBKO MAaTEMAaTUYECKOE pEeIleHuEe, HO U
000CHOBaHME 3aKOHOB, KOTOpBIE UCIOJIb30BAIMCH MPH PELICHUU 3afaduu. Mcrnonp3oBanoch /1Ba
THIIA 33/1a4: Ha JIBM)KCHHME CBSI3aHHBIX TEJl M HAa IPUMEHEHUE 3aKOHOB COXPAHEHUs B MEXaHUKE.
OO6ocHOBaHME OLEHUBAJIOCH 10 OTAEIBLHOMY KpUTepuio (Kputepuil 1) makcumanbHOo B 1 Oam.
JIroOble OIMOKM MM OTCYTCTBHE HEOOXOJUMBIX YyKa3aHMH B OOOCHOBAaHHMU NPUBOJIMIN K
cHkeHnto 10 0 GauioB. MaremaTtndeckoe pelieHHe OLIEHHMBAIOCHh 10 TPAJAULMOHHOW cXeme
(KpuTepuit 2), aHaAIOTUYHOM KPUTEPHUSIM OLICHUBAaHUS 3a1aHui 27-29. EAMHCTBEHHBIM OTIMYHEM
OBUIO TO, YTO PUCYHOK C YKa3aHMEM CHJI, ICHCTBYIOIIMX Ha Tella, OTHOCHJIICS K KpUTepuio 1.

Huxe npuBenen npumep 3aauu Ha ABUKEHHUE CBA3AHHBIX TEJl.

Ilpumep 23

Hea oounakosvix opycxa maccou M = 500 & ceazanvt medncoy coboii Hesecomoll
HEPACMANCUMOU  HUMbIO, NEPeKUHYMOlL uYepe3 HeBecoOMblll 2a1aoKull OOk,
HENOOBUNCHO 3AKPENNEHHbINL HA nomoske (cMm. pucymox). Ha oounm uz Opyckos

kradym epy3 maccou m =100¢e, u cucmema npuxooum ¢ dsudcenue. C Kaxoi

cunou F epyz 6yoem oasume na opycox? Coenavime cxemamuyeckutl pucyHox ¢ m
yKazanuem cui, oevcmsyrowux Ha opycku u epy3. Obocuyime npumenumocms M
3aKOHO08, UCHONb3YeMbIX OISl peuleHUs 3a0aiu. M
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B o00ocHOBaHMM BO3MOKHOCTH HCIIOJI30BAaHUSI 3aKOHOB B ITHX 3aJayax HEOOXOAMMO
OBLIO yKa3aTh ClIEAYIOLIEE:

— BBIOOP MHEPLUAIBHONW CUCTEMBI OTCUETA,;

— UCHOJb30BAaHUE MOJEIM MaTepualibHOM TOYKM (I CIIy4aeB CBS3aHHBIX Tel —
HOCTYNATEIbHOE JIBUKEHHUE TEJ U BO3MOXHOCTb MCIOJIb30BaTh BTOPOil 3akoH HproToHa B
MPUBBIYHON (popme);

— PHUCYHOK C yKa3aHHEM CHJI, ICHCTBYIOIIMX HA TEJa, C COOTBETCTBYIOIINMHU 0003HAYECHUSIMHU
CHJI, KOTOPBIE 3aTEM HUCIOJb3YIOTCS IPU 3aIIMCH CUCTEMBbl YPaBHEHUH;

— YCIIOBHE paBEHCTBAa CHJI  HATsDKeHUS  HUTe (OJIOK M HUTH  HEBECOMBI,
a TPEHUE OTCYTCTBYET);

— YCJOBHE paBEHCTBA MOJYJIEH YCKOPEHUM Tel (HUTh HEPACTSHKUMA).

HecmoTpss Ha TO 4Yro B 3a3hadax Ha CBA3aHHBIE Teja Yyxe Obula OIKcaHa
UICTM3UPOBAHHAS CUTYallHs, T.€. YKa3bIBaJOCh HA TO, YTO OJIOK M HHUTh HEBECOMBI U HUTh
HepacTspKuMa, UMb 12% 3K3aMEeHyeMbIX CMOTIIH CHPAaBUTHCS C 00OCHOBAHHEM H TTOYYMIH 110

naHHoMmy kputeputo 1 OGamn. Hmke Bcero oxasaiauch pe3yibTaThl B
3aj1aue, IJie JBa Teja ObUIM CBSI3aHBI JIETKOM MPYKUHOM (CM. pucyHOK), M

JUIMHA KOTOPOM NpH JIBUKEHUHU OCTaBajlaChb MOCTOsSHHOW. IlocTosiHCTBO

JUIMHBl TIPYXUHBI HEOOXOAMMO OBLIO YYECTh B YCJIOBUU PpABEHCTBA "

YCKOpPEHHH TeJl, a Takke YyKa3aTb Ha paBEHCTBO CUJ YIPYIOCTH,

JEHCTBYIOIMX HAa 00a Tesa, HOCKOJIbKY NMPY>KUHA JIETKasl. m
TunuuxoM ObLTa cUTYyalMs, KOTJla SK3aMEHYeMbIe, HE TIOHUMas 10

KOHIIa IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U, OOBEANHSIIN JIBA YCIOBUS B OJHOM IIPEIIOKEHUU: OJIOK
uJeanbHbli, HUTh HEBECOMA M HEPACTSHKMMA, CIIEIOBATEIbHO, CHIIBI HATSKEHUS HUTH PaBHbBI U
YCKOpPEHHE Tell OJMHaKoBO. Takue ¢parMeHThl OOOCHOBaHMII B KadyecTBE BEPHBIX He
MPUHUMAIHCH.

B KHM wucnonp30Baiock TpU CHOXKETA 3aJad HAa NPUMEHEHHE 3aKOHOB COXPAaHEHHS B
MEXaHMKE: pa3pblB CHaps/a M M3MEHEHHE KMHETHYECKOM 3HEPTUU OCKOJKOB 3a CUET SHEPruu
B3pbIBa; MY MOMAJAeT B IIap, BUCSIIUN HA HUTH, 3aCTPEBAET B HEM, U LIap COBEPILIAET MOTHBIN
000pOT; ABMXKEHUE Tela M0 TNaaKol cdepe mocie nomagaHus B HEro mynu. B 3Tux 3ajmavax B
000CHOBAaHMHU Take HEO0OXOAMMO ObUIO yKa3aTh Ha BHIOOP MHEPLUAIBHON CHCTEMBI OTCUETa U
MCIIOJIb30BAaHUE MOJIEIN MaTepuanbHONW TOYKH. CaMbIM CIIOKHBIM JJIl YYaCTHHKOB JK3aMEHa
OKa3aJlocb 0OOCHOBaHHE MCIIOJIB30BaHMS 3aKOHOB COXpaHEHUs B MexaHuke. B 3amgaue u3
nprUMepa JUIs 3aKOHAa COXPAHEHUS! UMITYJIbca HE0OXOAUMO OBUIO 3aIUCaTh, YTO OH BBIMOJIHACTCS
B IIPOEKIUSAX HA TOPU3OHTAIBHYIO OCh, TAK KaK BHEIIHHE CUJIbI (CHJIA TSKECTH U CUJIa PEaKLUU
OMOpbl) BEpTUKANbHBL. JlJIi 3aKOHAa COXPAHEHUS SHEPrUU OH BBINOJHAETCS, IOCKOJIBKY
nosycdepa riaaakas ¥ paboTa CUIIbI peaKIMKM ONOPhI paBHA HYIIO (3Ta CHIJIa MEPHEeHIUKYIIpHa
ckopoctr Tena). C TakuM 00OCHOBaHHEM CIPaBUIIOCh 3,8% y4acTHHUKOB 3K3aMeHa, B CpEIHEM
JUTSL OTHX 33124 TI0 KPUTEPHUIO | TOYYrIn MaKCUMaIbHBIN 6at Bcero 5,5% sK3aMeHyeMBbIX.

Uro kacaercs MareMaTH4YeCcKOro pemreHus 3afgad JuHuM 30, TO 37eCh CPeIHUN IPOLEHT
BBINIOJIHEHUS cocTaBuil 16,3; HauboJsiee yCreHo BBITIOJHEHBI 3a/IaHUS Ha JIBIDKCHUE CBSI3aHHBIX Tl
(OZTHO TeNO BEPTHKAJIBHO, a CBA3aHHOE B HUM uepe3 OJOK — MO TOPH30HTAIBHOM MMOBEPXHOCTH) —
24%, a camMOl1 CII0’KHOM OKazanach 3aja4ya U3 MpuMepa, MpUBEICHHOr o Bhlie, — 5,3%.

Jlis XapaKTepUCTHKU PEe3y/IbTaTOB BBHIMOJIHEHHUS pabOThl TPyHIaMH SK3aMEHYEMBIX C
pa3IMYHbIM YPOBHEM MOJTOTOBKU BBIIEISETCS YEThIpe IpyHibl. B KadecTBe rpaHULIBI MEXKAY
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MIepBOl M BTOPOM TpylIaMu BBIOMpaeTcs MUHMMallbHas rpaHunia (36 tectoBbix OamioB). Bce

TCCTUPYCMBIC, HC JOCTUTTIHC MUHHUMAaIbEHOHU T'paHUIlbl, BBIACIIAAKOTCA B I'PYIIy ¢ CaMbIM HHU3KUM

YPOBHEM IIOATOTOBKHU. BTOpas rpymma cCOOTBETCTBYET AMANA30Hy OT MMHUMAJIbHOW I'PaHULBI 1O
60 6amoB, B IEPBUYHBIX OaJlax 3TO COOTBETCTBYET BBHINOJIHEHHUIO 3aaHU 0a30BOr0 ypOBHS

cnoxHoctu. Jlanee cnemyer rpymma ot 61 mo 80 OGammoB. B sTrom mguana3zoHe OaioB
HEOOXOUMO IOKa3aTh yCTONYMBOE BBINOJHEHHUE 3aJJaHHil MOBBIIIEHHOTO YPOBHS CIOHOCTH.
s rpynmsl BeicokoOamibHUKOB OT 81 10 100 6anioB XxapakTepHO HAJIMYME CUCTEMHBIX 3HAHUN

" OBJIaJICHNE KOMIIJICKCHBIMHA YMCHUSIMMU.

Ha puc. 3 mpencraBiena auarpamma, AEeMOHCTPHPYIOIIAs paclpelieieHue Mo TpyIinam

noaAroToBku B 2022 .

®usmka (101272yu.)
Er3 2022
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Ha puc. 4 mokaszanbl pe3ynbTaThl BBINOJIHEHUS 3aJaHUMl C KpPAaTKUM U Pa3BEPHYTHIM

OTBCTAaMH YUYACTHHUKAMH 3K3aMCHaA C pa3JIMYHbIM YPOBHEM IMOATOTOBKH.

CpeHWiA NPOLEHT BbINOJIHEHWA 3a4aHMA C KPaTKMM OTBETOM
YUaCTHMKaMM C Pa3/IMUHbIM YPOBHEM MOATOTOBKK
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CpeAHWH NPOLEHT BEINOAHEHMA 33 03HWA € PAZBEPHYTEIM OTBETOM
YY4dCTHHHaEMH C paznHYHBIM YPOBHEM NOOTOTOBHH
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Puc. 4

VY4acTHUKM U3 rpynnsl | M0 YpOBHIO MOATOTOBKU MOJYYWJIM IO UTOTaM BBIMOJIHEHUS
9K3aMeHalMOHHON paboTsl 0T 0 10 9 mepBUuHBIX OayioB. UUCIEHHOCTHh I'PYMIBI COCTABISET
5,8% o1 oOuero 4yucia y4yacTHUKOB 5Kk3aMeHa. CpeqHUil NpPOLEHT BBIOJHEHUS 3aJlaHui
0a30BOro ypoBHs cOCTaBWJI JUIsl 3ToM rpymnmbl 21,4; 3agaHuii moBblmieHHOro ypoBHs — 11.
I'pynma  y4aCTHMKOB  9K3aMe€Ha, HE  JOCTHrumias  MHWHUMaJIbHOM  TIpaHUIBl,  HE
MPOIEMOHCTPHUPOBAIA OCBOCHUS KaKUX-THOO DIIEMEHTOB COJEPKAHHUS M OBIIAJCHUS KaKUMH-
1100 MpoBepsieMbIMH yMEHUsIMU. bosee ycnemHo BBINOIHSIOTCA 3aJjaHus 6a30BOTO YpOBHS Ha
npuMeHeHne GopMyll MpH NPOCTEHIIMX pacderax: A KMHETHYECKOW 3HEpruu Tesa, YCIOBUS
paBHOBECHs pblyara, OTHOCUTEIIbHOW BIaXKHOCTH BO3AyXa, cuibl Amnepa. Hiwke mpuseneH
IpUMeEp 3aJJaHus, C KOTOPBIM CIIPaBUJIACh MOJIOBUHA BBIITYCKHUKOB U3 JAHHOM IPYIIIbL.

Ipumep 24

OmnocumenvHas 61adcHoCmb  6030yxa ymeHvuuiace c¢ 45% oo 15% npu neusmennoll
memnepamype. Bo ckonvbko paz ymeHbuwunact npu 3mom KOHYEHMpPayus B0O0AHbIX NApO8 6
6030yxe?

Omeem: 6 3 pasz(a).

I'pynma 2 camass MHOTOYHCIIeHHass U cocTaBiuseT 67,3% OT OOIIero 4mcia y4acTHUKOB.
K 210l Tpynme oTHOCATCS YYaCTHHKH dK3aMeHa, MOJMyYUBIINE B MEPBUYHBIX Oamtax oT 10 g0
32 GannoB. Pe3ynbTaThl BRIMOTHEHUS TPYIIHI 331aHUN 0a30BOT0 YPOBHSI COCTABHUIIU B CPEAHEM
67,3%; st 3a1aHU TTOBBIIICHHOTO YPOBHS 3TOT mMokaszatens — 34,1%; juis 3a1anuii BEICOKOTO
ypoBHS cioxkHOCTH — 3,9%. JlaHHAas Tpymma B IEJIOM JIEMOHCTPUPYET OCBOCHHE COJICPIKAHUS
Kypca (U3MKH cpefHel IKojasl Ha 0a30BOM ypoBHE ciokHOcTU. Huke mpuBeneHo 3agaHue
MOBBIINICHHOTO YPOBHS CJIOKHOCTH, PE3YyJIbTaThl BBIMIOJHEHUS KOTOPOTO JUIS JAHHOH TPYIIITHI
cocraBisaior 62%.
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Ilpumep 25
Om Oepesannoco koavya Nel omoosuecarom 10JNCHBIL NOMIOC NOJLOCOBO2O MACHUMA,
a om MeoH020 Koabya Ne 2 — cegepHblil NOIOC MAK020 Jice MASHUMA (CM. PUCYHOK).

Nel Ne 2

N S

S N
«— «—
U3 npueedénnoco Hudice cnucka 6vibepume 6ce GepHble YMBEPIHCOeHUs OMHOCUMENbHO
HaOII00aemMblX A1eHUI.

1) B konvye Ne 1 6o3nukaem unoyKyuoHHbll MOK.

2) B konvye No 2 unOYKYuoHHblil MOK He 803HUKAENI.
3)  Koavyo Ne 1 ne ezaumoodeiicmeyem ¢ Ma2HUMOM.
4)  Konvyo Ne 2 npumseueaemcs kK MazHumy.

5) B koavye Ne 1 ¢oznuxaem I/[C s1ekmpomacnumHoi uHOYKyuu.

Jlns 3aaHuii 6a30BOro ypoBHSI OTMEUEHBI JE(PHUIUTHI: IPU BOCIIPOU3BEIEHHUH OCHOBHBIX
TEOPETUYECKUX CBEJACHUN IO BCeM paszjenaM Kypca (U3UKU; NPH ONpPENeNeHUU 3HAYeHUs
(bu3M4ecKoil BeIMYMHBI C NCIOIb30BAHUEM HU3YYEHHBIX 3aKOHOB M ()OpMYIJ B TUIIOBOM yueOHOMH
CUTYallUU: NMOTEHIMANbHAsl SHEPrusl ynpyro aAeGopMUpOBaHHON MPY)KUHBI, EPUOJ U3MEHEHHS
SHEPruM IMPU MEXAHUYECKHUX KOJIEOaHMSX, JaBJIEHUE TBEPJOro Tena, oOllee CONpPOTHBIIEHUE
y4acTKa cO CMEIIAHHBIM CONPOTUBIIEHUEM IIPOBOJIHUKOB, 3aK0oH OMa /I ydacTKa Lenu (pacuer
1eneil MOCTOSHHOIO TOKA), 3aBUCUMOCTb 3HEPIMHM MAarHUTHOTO IOJISI KaTYHIIKM C TOKOM OT
HAyYaJIbHOTO 3apsAa KOHJEHCATopa B KojeOaTeIbHOM KOHTYpE; IPH OINPENEICHUU COCTaBa
aToma, aTOMHOIO fpa U MAacCOBOIO U 3apsAJ0BOIO 4YHCIA sJ€p B SACPHBIX pPEaKLUAX; NPU
aHaM3e M3MEHEHUs XapakTepa (U3WYECKMX BEJIMYMH JUIS JBMO)KEHHUS 3apsHKEHHOM YacTHIIbI
B MarHUTHOM IIOJIE.

OCHOBHBIM J1eUIIUTOM Ul JaHHOW TpYNNbl SBISETCS pELIeHHEe 3ajad: s 3a1ad
MOBBILIEHHOT'O YPOBHS CII0)KHOCTH CPEAHMI MTPOLIEHT BBIIIOJIHEHHUS COCTABIISET BCEero 16.

I'pynny 3 cocraBnsier 18,8% y4acTHHKOB 9K3aMEHa, K HEW OTHOCSTCS BBIMTYCKHUKH,
HaOpaBmwme ot 33 mo 43 mepBuuHbIX OamioB. [y JaHHOW TPYMIBI XapaKTEPHO OCBOEHUE
coJiepKaHusl Kypca (U3MKH Kak Ha 0a30BOM, TaKk M Ha IMOBBIIIEHHOM YPOBHSX CIIOKHOCTH.
Cpennuii pe3ynbTaT BHIIOJIHEHUS 3a/laHU 6a30BOro ypoBHs cocTaBiisieT 88,8%; MOBBIIIEHHOTO
ypoBHs — 71,5%; Bbicokoro ypoBHs — 33,6%. OT npeapLayIeii TpyImnsl 3Ty IPYNIy OTIHYaeT
YCIIEIIHOE BBIMOJIHEHUE BCEX JIMHUM 3aJaHuil MOBBIIEHHOTO ypoBHs. s wactu 2 paboThl
OTMEUYEHBI BBICOKHE PE3YyJIbTaThl PEUICHHS] PACUETHBIX 337a4 MOBBIIIEHHOTO YPOBHS CII0)KHOCTH
(77%). Huxe npuBeeH IpuUMeEp 3a7a9d, C KOTOPOU CIIPABIISETCS JIBE TPETH YIaCTHUKOB U3 ITOU

TPYIIIIBL.

Ilpumep 26
Teneocka maccoti 0,5 ke, npukpenieHHas K 20pu30HMantbHOU NPYHCUHE
acécmrocmoio 200 H/m, coeepuiaem c80000Hble 2apMOHUYECKUe

Konebanusi (cm. pucyHok). Maxcumanobhas cKopocms MenexicKu pasHa
3 wm/c. Kaxoea amnaumyoa koaebanmuii menexcku? Maccoii konéc

000000
(o) ()

FEFFFFFFFFFFFFrS,

i e T T T

npereobpeus.
29



JlaHHas Tpymnma HE OCBOWIA pEIICHWE KadeCTBEHHBIX 3a/ad IOBBIIEHHOTO YPOBHS
CJIOKHOCTH U PACUETHBIX 3aj[ad BBICOKOTO YPOBHS cilokHOCTH. Kak mpasuio, Oojee ycremHo
pemaroTca 3aaa4du C HM3BCCTHBIMU (bI/I3I/I‘-IeCKI/IMI/I MOACIAMU, HE Tpe6yIOH_[I/IMI/I IIOCTPOCHUA
COOCTBEHHOI0 aJIrOpUTMa AEUCTBUM.

BoinyckHuky U3 rpynnsl 4 NOMYyYWIM MO pe3ysibTaTaM BBIIOJHEHHUS SK3aMEHAalMOHHOU
pabotel oT 44 no 54 mnepBuuHbiXx OayioB. [lanHas rpymma, K KOTopoil oTHocutcs 8,2%
YY4aCTHUKOB 9K3aMEHa, IEMOHCTPUPYET OCBOCHUE BCEX MPOBEPSIEMbIX MPEAMETHBIX PE3yIbTaTOB
U BCEX DJIEMEHTOB cojep:kanus. CpeaHHil pe3ylbTaT BBINOJHEHUS 3aJaHuil 6a30BOr0 ypoOBHS
cocraBnsieT 95,9%; mnoBbimeHHoro ypoBHs — 88,3%; BeicOKOTO ypoBHs — 77,5%. Huke
MPUBEJECH MPUMEP PACUETHOM 3a7aud BBICOKOT'O YPOBHSI CJIOKHOCTH, C KOTOPOW CIIpaBJIsi€TCS
86% BBITYCKHUKOB U3 JaHHOW I'PYIIIHI.

Ipumep 27

T'opuzonmanvhwviti npogoOHuK onunol | =10 cm u maccoi m=25 2 pagHOMepHO / ®B

CKONb3Uum 8HU3 (Oe3 mpenus u 6e3 nomepu KOHMaKma) no 08yM 6epmMuKaiIbHbIM

wuHam 6 OaHOPOaHOM 2OPUSOHMATbHOM MACHUNMHOM NoJle, nepneHC)UKyﬂflpHOM é

nposoonuxy, ¢ unoykyuet B=0,5 Tr. Buusy wunvl 3aMKHYmMbl pe3ucmopom. e
Il

Ilapannenvno pesucmopy nookmouén kKonoeHcamop émkocmvio C =20 MKD
(cm.  pucynok). Onpedenume conpomusieHue pe3ucmopa, eciu 3aps0 KOHOeHCcamopa
g =1 mxKn. Conpomueénenuem npo6oOHUKA U WK npeHedpeyb.

JIOTIONMHUTENBHO K TMPEABIAYIIeH TpyIne OCBOCHBl YMEHHS pellaTh pa3jinydHbIe
KaueCTBEHHBIE 3aJ[aui, BBICTpAUBasl PacCyXJACHUsSI C OMOPON HAa W3YYECHHBIE 3aKOHBI M CBOMCTBA
buznyecKkux SBIEHUH, M pellaTh pacueTHbIC 3aJaud BBICOKOTO YPOBHS CIOKHOCTHU MO BCEM
paszzenam MIKOJIBHOTO Kypca (PU3HKH.

Pesynbrarer menee 90% MOCTUTHYTHI Cpely 3aJaHuil 6a30BOTO ypOBHS Uil IMHUMA | Ha
IIPOBEPKY OCBOEHUS TEOPETUUECKUX MOJIOKEHUH 110 BceM pazjiesiaM Kypca GU3NKHU U I JTUHUU
12 MPAKTUKO-OPUCHTHPOBAHHOTO XapaKT€pa Ha aHallu3 HU3MCHCHUSA BCIWMYHMH B TCIIOBBIX
nporeccax. Cpeau 3agaHWii BBICOKOTO YPOBHS CIIOKHOCTH HamOoJiee CIIOKHBIM OKa3ajocCh
o0ocHOBaHUE (HPHU3UUECKON MOJIENN B TMHUH PAaCUeTHBIX 3a7a4 JuHUU 30 10 MEXaHHKeE.

IIpencraBieHHbIN BBILIE aHANU3 pPE3yibTaTOB BbIMOAHEHMs 3azaHuii KMM EI'D no
¢u3uKe TMOKa3plBa€T KaK yCINeXW B OBJIAJACHUU HAIIMMH BBITYCKHUKAMH MPEIMETHBIX
pe3yNbTaTOB O0y4YeHUS, TaK U ACPUIUTH IO OTAEIbHBIM YMEHHUSIM U 3JIEMEHTaM COJEp’KaHus.
Cnenyer OTMETUTb, YTO 3HAKOMCTBO C JaHHBIMU METOJAMYECKHMHU PEKOMEHAALUSIMU U paz0op
collepKaHUsl 3aJaHUl W TUNMYHBIX OHIMOOK, JIOMYCKA€MBbIX BBITYCKHUKaMU TpU HX
BBIMIOJTHEHUH, MO3BOJISIIOT 3(PQPEKTUBHO KOPPEKTHUPOBATh HHIWBUIYaJIbHbIE METOJNYECKUE
CHCTEMBI, COBEPIIEHCTBOBATh OTOOp IMIAKTUYECKHUX MaTepuaioB U BbIOMpaTh 3(deKkTuBHBIC
METOAMYECKHE MPUEMbl paboThl ¢ 00YUYaIOIIMMUCS B 3aBUCUMOCTU OT JEMOHCTPHPYEMOTO0 MU
YPOBHS IIOJATOTOBKH.

Cnenyer ormeTtuth, 4To nockoiabKy B KM EI'D Tekymiero roma He HCHOIB3YHOTCS
3aJaHusl MpelbIAyIIero rojaa, To (OPMUPOBAHHE HK3aMEHAIMOHHBIX BapHMAaHTOB B paMKax
MCIIOJIb30BAHUS CTAPBIX 3aJaHUH MOJIy4aeTCsl CXOJHBIM I10 YETHBIM M HEYETHBIM rogam. B atom
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rOJly MOXKHO YBHJIE€Th, YTO (PUKCHUPYIOTCS 3a4acTyl0 T€ K€ MPOOJIEMBbI, YTO M B MO3AMpPOILJIOM
rojy.

Tak, Hanpumep, ecTh MPoOJIEMBI CIIa00H TPYMIBI BHITYCKHUKOB, CBS3aHHBIE C HHU3KUM
YPOBHEM MaTeMaTHYECKOW MOJATOTOBKH. 31eCh HEO00XOAMMO O0OpaTuTh BHHMAaHHE Ha
MCIIOJIb30BaHUE KPATHBIX M JOJbHBIX €IMHUL, NepeBoj 3HaueHuil BenuuuH B CU u pacuersl ¢
UCIIOJIb30BAaHUEM CTaHAAPTHOTO BHUJA 4HUCIa. MOXHO MOPEKOMEHIIOBaTh HKCIIOJIb30BATh JJIs
yyalxcs C HEIOCTaTOYHOM MaTeMaTU4YecKOW MOATOTOBKOM TOLIArOBbIE JIHAAKTHUECKUE
MaTepuaibl, B KOTOPBIX JUIsl AQHAJIOTMYHBIX C TOYKHU 3peHHs] (DU3UKU 3aJlaHuil IMOCTEHNEHHO
HapacTaeT MaTeMaTU4yecKasi CII0)KHOCTb.

Eme oxna mpoGneMa BBITYCKHHUKOB, OTHOCSIIMXCA K rpymmnaM 1 u 2 1O YpOBHIO
MOJATrOTOBKH, KOTOpas (pukcHpoBanach M IpexkJe, HO OYCHb SIBHO NPOSIBHIACH C BBEJICHHEM B
KUM wuHTEerpupOBaHHBIX 3aJaHUN, HPOBEPSAIONINX 0a30BbIE TEOPETUYECKHE CBEICHUS,
HEJ0CTAaTOYHO IPOYHBbIE TEOpPETUYECKUE 3HaHMs. B mpolecce u3ydyeHHs HOBOIO Marepuala
[[eJIeCO00pa3HO IIMpe HCIOJIb30BaTh YCTHHIE OTBETHl YydYalluxcs, oOpamarh BHUMaHUE Ha
(GbOpMyITUPOBKH 3aKOHOB, TOHHMMaHUE OCHOBHBIX CBOMCTB M3Yy4aeMbIX SIBIEHUW U IPOIIECCOB.
[Ipu o6oOmaroleM MOBTOPEHUH TOMOTYT KpaTKHE€ KOHCIEKThI, B KOTOPBIX HEOOXOAUMO
000011aTh M CHCTEMaTU3UPOBATh HE TOJHKO OCHOBHBIE 3aKOHBI M (POPMYJIbI, HO U MOJETH H
CBOMCTBA M3y4aeMbIx mnporieccoB. (Takum oOpa3zom, 4TOOBI IPH TOBTOPEHUH, HATIPUMED, 3aKOHA
IIPEJIOMJICHUSI CBETa Yy4alllMecs BCIOMHUHAIM HE TOJbKO (QOpMydy, HO M TO, YTO 4acToTa
AJIEKTPOMAarHUTHOW BOJIHBI OCTA€TCsl HEM3MEHHOMW, a CKOPOCTh U JIJIMHA BOJIHBI U3MEHSIOTCS NIPU
nepexojie M3 OJHOM cpenbl B Jpyrywo). Kpome Toro, neisecooOpazHO BKJIHOYATH 3aJlaHuS,
AQHAJIOTMYHBIC JTUHHUU |, B TEeMaTHYECKHE KOHTPOJIbHbIE PaOOTHI.

OcTtaHoBMMCS Ha HEOOXOJUMOCTH OoJiee MPHUCTAIBHOTO BHUMaHUSA K (POPMUPOBAHMIO
METaIpeIMETHBIX Pe3yJbTaTOB 00y4YeHHUs1 Ha ypokax (pusuku. B mepByro ouepeab 3To kacaercs
paboThl ¢ rpaduueckoit nHpopmanueil. B kypce (Gu3NKH MOKHO BBLAETUTH 3a/laHUs, KOTOPbIE
dbopMupyYIOT (M TPU HEOOXOAMMOCTH OLIEHUBAIOT) pa3InYHbIe YMEHUs 1o paboTe ¢ rpadukamu:

— pacmo3HaBaHMe BHJa rpaduka i1 33JaHHOW 3aBUCUMOCTH, KOTOpoe (OopMHpyeTcs
IpeX/ie BCEro B IPOLIECCE CaMOCTOSATEIBHOTO MOCTPOCHMs TpaUKOB HpPU H3yYEHUHU
pa3IMYHBIX IPOLECCOB;

— MHCIIOJIb30BaHME 3HAUYEHUI BEIMYMH, OTOOPaKEHHBIX Ha Tpaduke, NpPU BHIIOIHEHUU
pacyeToB, KOTOpoe (hopMUpYeTCs B IIpoIiecce PeleHHs] Pa3HOOOPa3HbIX PacyeTHBIX 3a/1ad
Pa3IMYHOTO YPOBHS CIOXKHOCTH;

— TOHMMaHue (pU3NYECKOro cMpicia Kod((OUIMEHTOB AJs TMHEHHBIX QYHKIHM U ero pacyer
JUISL PA3IMYHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJTUYNH;

— TIOHMMaHHE€ TEeOMETPUYECKOr0 CMbICIa MPOU3BOJHOM U ompeneneHne (U3NYECKuX
BEJIMYMH Yepe3 oAb noJ rpadukamMu GyHKINH;

— UHTeplpeTanus pU3NYECKoro cMmbicia GU3NYECKUX MPOLECCOB, NMPEACTABIEHHBIX B BUEC
rpaduxosB.

Ucnonb3oBanue Takod kinaccudukanuu yMeHUH 1o pabore ¢ rpadukaMu IMO3BOJIMT
ONTUMHU3UPOBATh MOAOOP AMJIAKTHUECKUX MAaTepUalioB € YydeToM oOecreueHHs] MOIHOTHI
(bopMHpOBaHUS CIIEKTpa YMEHUH.

KpaiiHe BakHBIM MeTamnpeaIMEeTHBIM pPe3yJlbTaTOM, JUIS KOTOPOro Takxke (ukcupyercs
JNeQUIUT MpU pelIeHUN KaueCTBEHHBIX 3a/1ad, sIBJIsETCS (POPMHUPOBAHUE CBA3HON MHUCHMEHHOU
peun oOyuaromuxcs Ha ypokax ¢u3uku. Ecnm ais pacyeTHbIX 3a/1ay pelieHue MpeCTaBIIsIeT
coboii omucaHue (PU3NYECKOW MOJIEIH B BHJEC CHCTEMbl YPaBHEHWW M MaTeMaTHYECKHE
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npeoOpa3oBaHUsl M BBIYHUCICHUS, TO JJIS KaUECTBEHHBIX 3a/a4 OTBET — ITO CBS3HBIA TEKCT-
paccyKIeHHEe CO CCbUIKAMU Ha HM3YyYEHHBIE CBOWMCTBA SIBJICHUMU, 3aKOHBI U (popmMysbl. CBS3HBIH
TEKCT TPU PELICHWH KA4YeCTBEHHBIX 3a1ad (Kak M MpPH BOCIPOM3BEIECHUH TEOPETHUECKUX
CBEJICHUH) MOXET coaepkarb (OpPMYJIbl, MaTEMaTHUECKHE ONEepaTopbl, 0003HAuYaroOIUe
JIOTHYECKUE CBSA3KH MEX]y YTBEP)KICHHUSMHU, PUCYHKH, MOSICHSAIONINE MPOTEKAHHUE MPOLIECCOB,
U T.I. TUNMWYHBIMU 3aTPYAHEHHUSAMH 3/1€Ch SIBISIOTCS. OTPaHHUYCHHOCTh PEUEBBIX KOHCTPYKIIHH,
OTPaXXAIOUIMX MPUYNHHO-CICICTBEHHBIC CBS3H; 3aTPYIHEHUS NPH apryMEHTAlUH; JOTMYEeCKUe
HOBTOPHI (HAYaJlo W KOHEI PAacCyXICHHH COOTBETCTBYIOT OIHOMY M TOMY € TE3HCY,
COOTBETCTBEHHO, IIOBTOPSCTCS OXMH M TOT JK€ AapryMeHT); M30BITOYHOCTH CIIOBECHBIX
KOMMEHTapueB (MHOrocioBue); opdorpadpuueckue oOmHUOKM B HaNUCaHUM (PU3HUYECKUX
TEPMUHOB.

@®opMupoBaHUE NUCHBMEHHOW peYM JOJDKHO OBITh CBSI3aHO C CHUCTEMAaTHUYECKUM
UCTIOJIb30BAaHUEM B TIPAKTUKE MPENOAABAHUS TpeIMeTa 3aJaHuid C Pa3BEPHYTHIM OTBETOM,
(GopMUpPYIOIMX KOMMYHUKATHBHYIO KOMIIETEHTHOCTD, C aKI[CHTOM Ha OOy4eHHE TaKUM THUIIaM
peuH, Kak OmMcaHWe M paccyxkaeHue. K TakuMm 3agaHusIM MOXKHO OTHECTH HE TOJIBKO BCIO
COBOKYITHOCTh Ka4eCTBEHHBIX 33/1a4, KOTOPbIE HEOOXOJMMO HIMPOKO HCIIOJIB30BAaTh Ha BCEX
sTamax oOy4YeHWs, HO W MHUCBMEHHYIO IPOBEPKY TEOPETUYECKOro Marepuana, HalvcaHue
peneH3uii Ha paboTy NPYIMX YYalIMXcCsi, HAllMCAHWE 1CCE Ha PA3JIMYHbIC TEMBI, CBSI3aHHBIC
C COBPEMEHHBIMH MPOOJIEMaMH UCTIOIB30BaHUS (PU3UIECKUX 3HAHUH, U T.II.

B cB3M ¢ HM3KMMH pe3yiabTaTaMd BBIMOJNHEHHs 3amaHuil juHuH 30, TpeOyrommx
000CHOBaHMSA (U3UYECKOM MOJIENTH, OCTAaHOBUMCS Ha MpPHUMEpax HamucaHusi 00OCHOBaHHU
CHayaja JJIsl 33/1a4 Pa3HBIX THIIOB: Ha CBSI3aHHBIC TElla, HA IPUMEHEHHE 3aKOHOB COXPAHECHHUS B
MeXaHUKe — ¥ JUId 3aJ1a4 10 CTaTuke, kotopsle OynyTt BBeneHsl B KUM EI'D B cnenytomem rony.

Ipumep 28

I'py3 maccoii M = 800 & coeounen Hesecomoll u HepaACMANCUMOU HUMBIO,

nepeKuHymou uepe3 21a0Kull Hesecomvlil ONOK, ¢ OpycKom maccou
m=4002. K omomy Opycky Ha J1e2KOlU NpYH#CUHE HCECMKOCMBIO m
k = 80 H/m noosewien émopoii maxotui sce 6pycox. [nuna nepacmsnymou
npyorcunot | = 10 cm, koapguyuenm mpenus epyza o nosepxnocms cmoia m
n=0,2.

Onpedenume ONUHY NPYHCUHBL NPU  OBUNCEHUU OPYCKOB, CUUMAs, YMO HPU MOM
08UIICEHUU OHA NOCMOSAHHA.

Coenatime pucyHok ¢ ykazanuem cui, 0eticmgyloujux Ha menda.

ObocHyiime npumMeHUMOCMb 3aKOHO8, UCHOIb3YeMbIX OJis PeUuleHUs 3a0ayu.

B sTom ciydae o0s3aTeIbHBIME 3JIEMEHTaMU 0OOCHOBAHUSI SIBJISIIOTCS CIIEAYIOIIHE:
— HWHEpUHAIbHAS CUCTEMA OTCYETA,

— MOJENb MaTepUAIbHOM TOYKH;

— YCJIOBUS PABEHCTBA CHJI HATSIKEHUS] HUTEW U PAaBEHCTBA YIIPYTUX CHII,

— PaBEHCTBA YCKOPEHMH TE,

— PHUCYHOK C YKa3aHHEM CHJI, JEHCTBYIOIIUX Ha TeJa.
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ObocHosanue

1. 3agauy Oyzmem pemiatb B MHEPIHUAIBHOU CHCTEME “N_)
OTCYETa, CBA3aHHON C MOBEPXHOCTBIO CTOJIA. IR

2. bynem mpuMeHATH A TPY30B U OpycKa 3aKOHBI B =
HproTona, cmpaBeauBble Ui MaTepPUAIBHBIX =% ; = >
TOYEK, IOCKOJIbKY TeJa JABWKYTCS IOCTYIATEIBHO. Mg mg ‘a’

3. Tpenuem B ocu Oi0OKa U TpeHHEM O BO3AYX, a F.;
TaK)Ke Maccoi OJI0Ka IpeHeOpexKeM. R

4. Tak Kak HUTh HEpACTSHKUMA W JUIMHA IPYKUHBI s ‘%,
MIOCTOSIHHA, YCKOpEHHUs 000mx OpYyCKOB M Tpy3a yY §mg

paBHbI 10 Moztymio: |, |=|d,|= |E_i3| =a.

5. Ha pucyHke mokaszaHbl CHIIBI, ICHCTBYIONINE HA OPYCKH U TPY3.

6. Taxk kak OJIOK ¥ HUTH HEBECOMBI, & TPEHHE OTCYTCTBYET, TO MOAYJIM CHJI HATSHKCHUSI HUTH,

JIEMCTBYIOIIMX HA TPY3 U BEPXHUI OPYCOK, OAMHAKOBBI: ‘fl‘ = ‘Tz ‘ =T.

7. PaBHBI 10 MOJYIIFO M CUIIBI | F ypo | =| F yups |, TAK K&K NMPY/KMHA JIETKAS.

Ilpumep 29

Hebonvuwoe meno maccoii M =0,99 Ke Jaedcum HA epuiuHe 21aoKol Noxycgepvl paouycom

R=1m. B meno nonadaem nyns maccoii m=0,01 xe, 1emawyas coOpu3oHmMaIbHO CO CKOPOCMbIO

v, =200 m/c, u sacmpesaem 6 ném. Ilpenebpezas cmewenuem mena 3a epems yoapa,

onpedenume evicomy h, nHa kKomopoi 3mo meno omopeémcs om NOGEPXHOCMU NOLYCPepbL.
Bvicoma omcuumuvigaemcs om ocnoganus nonycgepol. Conpomuenenuem 6030yxa npenedbpeys.

ObocHylime npuUMeHUMOCMb 3aKOHO8, UCNOIb3YeMbIX 05l peuleHUst 3a0au.

B »oToil 3amaue BbAENsETCS TpU MPOLECCA: HEYNMPYroe B3aMMOACHCTBUE NYJIH M TeNa,

JIBUKEHHE Tena 1o mnoinycdepe O0e3 TpeHus u OTpeIB Tena oT chepbl. COOTBETCTBEHHO,

B 00OCHOBaHHH JOJIXKHBI OBITH OIMCAHBI YCJI0BUSA TMPUMCHUMOCTHU 3aKOHOB MJId BCEX TPEX

3TAaIlOB.
— HWHEpUYaJIbHasA CUCTEMA OTCUCTA,
— MOACIb MaTepHaHLHOﬁ TOYKHU,

— YCJIOBHUC TIMPUMCHUMOCTH 3dKOHAa COXpPAaHCHUSA HMITYJIbCa (B JaHHOM cJjydace C€ro

BBINOJIHEHHUE B IPOCKI[MH HA TOPU3OHTAIBHYIO OCh;

— yCJOBHE TPUMEHHMMOCTH 3aKOHA COXPAHCHHS DJHEPIHH IPH
nonycdepe;

— YCIIOBHE OTpbIBA T€JIa OT MOBEPXHOCTH MOIYCHEpPHI.

JABMKCHHUNU TCJla 110

PucyHok ¢ ykazaHueM cui B 3ajjaue He TpeOyeTcs, HO OH ITIOMOTaeT 37eCh U JIIsl 000OCHOBaHUS, U

A

JJI pCHICHU.

Obocnosanue o
1. Cuctemy otcuera, cBs3aHHy0 ¢ 3emuedl, Oynem eo—= M

CUMTaTh WHepuuanabHoW. Tema MOXHO CUHTATh
MaTepuaibHBIMU TOYKAaMH, TaK KaK HX pa3Mepbl
PEHEeOPEKUMO MaJIbl B YCIOBUSAX 3a/1a4H.
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2. Ilpu coymapennu st cucTembl «myis — Teno» B MCO BBIMOMHSAETCS 3aKOH COXpaHEHUS
HMITYJIbCa B MMPOCKIHAX HA TOPU30OHTAJIBHYIO OCh, TaK KaK BHCIIHHUEC CHUJIbI (cnna TSAKECTU U CHUJIA
pEaKuy ONOPbl) BEPTUKAJIbHBI.

3. Ilpu ABWKEHHM COCTABHOTO Tella OT BEPIIMHBI MOTyc(hepbl BHIIOIHICTCS 3aKOH COXPAaHEHUS
MEXaHHUYECKON JHEPruu, Tak Kak moiycdepa riankas, U padboTa CHIbl pEaKIMH OMOPHI paBHA
HYJIO (3Ta CUJIa MEePIeHIUKYISpHA CKOPOCTH TeJa).

4. B MOMEHT OTpBIBa OOpamiaeTcs B HyJIb cuia peakimu onopbl N.
5. Bropoii 3akon HeroTona Beimonnsercs B MCO nins Mmojaenu MaTepuaabHOU TOUKH.

Ipumep 30

Jléekuti cmepoicenv AC npuxpenién HudfCHUM KOHYOM K WAPHUDY,
OMHOCUMENbHO KOMOPO20 OH MOJICEm NOBOPAYUBAMbCsL Oe3 MpeHUs.
Ha eepxnem Kouye cmepoicHs 3aKpeniéH MAaleHbKull wapuk maccou

m=1Kr B mouke B cmepacenv onupaemcs na cepedumny pebpa

00HOPOOHO20 OpPYCKA Maccou M=4xr Komopwll umeem @opmy
NPSMOY20/IbHO20 NAPALIeeNUNneda U J1eiCum HA 20PU30HMANbHOU NAOCKOCMU (CM. PUCYHOK).
Cmepocenv  obpaszyem yeon o &ga=073) ¢  zopuzonmanvnoii  nnockocmvio  u
nepneHouKyispen pebpy Opycka, Ha Komopoe ou onupaemcs. Tpenue medcOoy cmepiicHeMm u
pebpom Opycka omcymcmeyem, KO3phuyuenm mpenus medxncoy OpycKom u 20pu3s0HmMAlbHOLU
nnockocmoio pasen p. AB=a=0,2 m, BC=b=0,3 m.

Tokaosicume na pucynke cuivl, Oeticmsylouue Ha OPYCOK U CIMepIHCeHb C WaAPUKOM.

Haiioume munumanvhoe 3nauenue |\, npu KOMOPOM CUCmeMa mel OCMAaemcs
HenoosUMNICHOU.

Obochylime nPUMEHUMOCHb 3AKOHO8, UCHONB3YEMBIX OJIS peuleHUs: 3a0ayu.

O0s3aTeNbHBIMU dJIEMEHTAMU 000CHOBAHUS SIBJISIFOTCS CIIEAYIOIINE !
— HHepIHalbHas CUCTeMa OTCUETa,
— MO TBEPJIOTO TeNa;
— MOJENb MaTepualbHON TOYKHU I OpycCKa;
— TMpUMEHEHHE YCIOBUS A1 MOMEHTOB CHJI OTHOCUTENILHO BPAIICHHUS;
— TMPUMEHEHHE BEKTOPHOW CYMMBI CHJI JIJISl IOCTYITATEILHOTO JIBHKCHHS;
— PHUCYHOK C YKa3aHHEM CHUJI, ICHCTBYIOIINX HA Tea.
Obocrnosanue

1. Cucremy oTcuera, CBs3aHHYIO C 3emiiedd, Oynem
cuntath nHepuunanbHo (MCO).

2. CteprkeHb ¢ IapUKOM OyJleM CUMTATh TBEPJIbIM TEIOM
C OChIO BpalICHUs, MPOXOIANIEH MEepPHEeHIUKYISIPHO
IUIOCKOCTH PUCYHKa yepe3 TOUKy A.

3. VYcrnoBue paBHOBECHS OTHOCHUTEIHFHO BpAIICHUS
TBEPAOrO Tela Ha OCH — PABEHCTBO HYJIIO CYMMBbI
MOMEHTOB CHJI, NPUIOXKEHHBIX K TEIy, OTHOCHUTEIBHO

3TOM OCH.

4. CrepeHb JETKHid, MOITOMY €ro Maccy CYHUTaeM

PaBHOM HYITIO.

5. B ycnoBusx maHHOW 3amaun OpYCOK MOMKET JBUTAThCSA TOJBKO ITOCTYIMATEIbHO BJIOJIb

ropu3oHTaIbHOH ocu OX, Jexamield B IUIOCKOCTH pHCYHKa. B 3ToM ciywae mns Opycka
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HCIIOJIb3yeM MOJENb MaTepUAIbHOM TOYKM M IIpUMEHsieM BTOpol 3akoH HeroToHa. BeneacrtBue

ATOTO YCIIOBUE PABHOBECHUSI CyMMa MPUIIOKEHHBIX K OPYCKY CHJI paBHA HYJIIO.

6. Crep>xeHb M OPYCOK B TOUKE UX COIMPUKOCHOBEHUS APYT C APYrOM JIEHCTBYIOT JAPYT HA Apyra

o TpPEeThEMY 3aKOHY HrroTrona CHJIaMH, PpaBHbIMK 11O MOAYJO U HaIlPaBJICHHBIMHA

MEPICHIUKYISIPHO KaK CTEPXKHIO, TaK B peOpy OpycKa, TaK KaKk TPCHHSI MKy HUMH HET.
ObparniaemM BHUMaHHE Ha TO, YTO B AHAJIOTUYHBIX CIIy4asiX OTCYTCTBUE HA PUCYHKE CHUJIbI

—

F3, neiicTByromeil Ha CTEpKEHb CO CTOPOHBI INAPHMPA, WM €€ HEBEPHOE HAMPABJICHHE HE
BJIUSIET HA OIICHKY.

Ilpumep 31

Ha one kacmpronu ¢ 6000t HenoOBUICHO 3aKpenieH WAaApHUp
manelx pasmepos. K wapnupy npuxpenien HUMCHUM KOHYOM
MOHKULL 00OHOPOOHbIU cmepxcenb AB nocmosinnozo nonepeunoco
ceuenna $=0,25 cM* Oy yoocem Ges MpeHus. N060PaAIUEAMbCSL

Ha wapHupe 8 niockocmu pucyuka. Tonwuna cnos 6o0vl 6 ¥B

pasHogecuu cmepoiceHs obpazyem c BEPMUKATIBIO
= o 3 3
yron a=30% Tromnocme 600w pp=10"ke/ M , nrommocme mamepuana cmepocus
3
Py =600 ke / m”.

Haiioume eenuuuny u nanpaénenue cunvt £, ¢ xomopoii cmepocens 6 pasnosecuu
oeticmeyem Ha WapHup.

Coenatime pucyHok ¢ ykasanuem cuj, 0elcmsayrouux Ha cmepaiceHv AB.

Obochylime nPUMEHUMOCHb 3AKOHO8, UCHONL3YEMBIX OJIs peuleHuUs 3a0ayu.

O0s3aTeNIbHBIMU dJIEMEHTAMU 000CHOBAHUS SIBJISIFOTCS CIICAYIONINE:

— HHepIHalbHasl CUCTEMa OTCUETa,

— MOJEeINb TBEPJIOTO TeNa;

— TpUMEHEHHE YCIOBUS A1 MOMEHTOB CHJI OTHOCUTENILHO BPAICHHUS;
— PHUCYHOK C YKa3aHHEM CHUJI, IEHCTBYIOIINX Ha Teja,

—_

— nanpasnenue cunbl NV u B3aumocssass F u V.,
ObocHosanue

1. Beibepem cucreMy OTCUeTa, HEMOJBUKHO
CBS3aHHYIO C 3eMilel, U OyJeM CUUTaTh 3Ty CUCTEMY
otcuera nnepimaibHoit (MCO).

2. CrepxeHb Oy/ieM CUHUTATh TBEPIBIM TEJIOM C OCBIO

BpalcHus, HpOXO,[[SIIJ.IGfI NEPINCHAUKYIIAPHO
IJIOCKOCTHU PpHUCYHKA UYCpPEC3 TOYKY A. VYciooBus
paBHOBECUA TBCPAOro TCJIa — PABCHCTBO HYJIO

CyMMBl MOMEHTOB CWJI, MNPUIOKEHHBIX K Temy,
OTHOCHUTEIILHO 3TOM OCH U PaBEHCTBO HYJIIO CYMMbI CHJI, TPUIIO’KEHHBIX K TEIY.

3. Ha crepxeHb JeHCTBYeT TpM CHJIBL Cuia TsbkecTw M | cuma Apxumena £a u cuma peaximm
mapuaupa V. Cuel M9 u Fa nanpapieHs! BepTHKaNBEHO, HOSTOMY U3 MyHKTA 2 CIELYET, YTO U CHJIa

—

N nanpaernena BepTHKaIBbHO.
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4, Cunel £ u N cpasansl Tpersum 3axoHoM Hetotona: £ = —N | nostromy cuna F Toxe nanpasnena
10 BEPTUKAJIH.

Haneemcsi, 4To 3TM mpuMepsl MO3BOJAT JIy4YIle OCO3HAaTh TpeOOBaHMS K HAIMCAHUIO
000CHOBaHHUH B 33J1a4ax M0 MEXAHHUKE.

B 2023 r. He nnaHUpyeTCsl CYIECTBEHHBIX U3MEHEHUIN CTPYKTYpBI U coaepxkanus KM
EI'D no ¢usuxke.

B crpykrype wactm 1 paboTel octaHeTcss TOT ke Habop 3amanuit. Ho 3amanus
MHTETPUPOBAHHOTO XapaKTepa Ha MHOXECTBEHHBIH BBIOOp, MPOBEPSIOUINE [MOHMMAaHUE
OCHOBHBIX TEOPETHUECKUX IOJOXKEHHN M3 BCEX paslieloB Kypca (M3HKH, U HA yCTaHOBJICHUE
COOTBETCTBUS, IPOBEPSIOIINE MIOHUMAaHUE IPahUIECKUX 3aKOHOMEPHOCTEH, OyAyT MepeHeceHbl
u3 Hauvana yactu | Ha nmosuuuu 20 u 21 mepen 3aJaHUsAMU Ha METOJOJIOTMYECKHE YMEHUS.
[TpakThKa UX NpUMEHEHUs M0Ka3aja, YTo 3a/JaHud, TpeOyrollue NIPUMEHEHNS 3HaHUN cpa3y U3
BCEX pa3zelioB Kypca (PM3MKH JIydIIe BHITIOIHSITH ITOCIE TEMAaTHIECKUX OJIOKOB yacTtu 1 paboThl.
CopepxaHue 3TUX JUHUM 3a1aHUN U YPOBEHD CI0KHOCTU HE U3MEHSTCS.

Hemuoro usMeHuTcsi pacnpenencHue KOHTPOJIHUPYEMBIX SJIEMEHTOB COAEpKAHUS IO
JUHUSAMH 3aJlaHuil ¢ KpaTKUM OTBETOM B Buje uMcia. Tak, B iuHuU 1 OynyT mpoBepsThCS
9JIEeMEHThl KHUHEMAaTHKH, T[PEUMYIIECTBEHHO OIMpeJelieHne mapaMeTpoB IO rpadukam
3aBHCHUMOCTH KOOpPAHMHATHI OT BPEMEHU U CKOPOCTH OT BpPEMEHU IIPHU PaBHOMEPHOM U
PaBHOYCKOPEHHOM [BW)KEHUH, a Takke (OPMyINbl JUII PAaBHOMEPHOTO JBWXKEHHUS Teja II0
OKPYXKHOCTH. 3aJlaHusi JUHUU 2 OyIyT BKJIIOYATh B ce0s BCE OCHOBHBIC COJICpIKATCIIbHBIC
AJIEMEHTHl AMHAMUKH: 3aKOHbI HbIOTOHA M cuibl B npupoje (cuila TSKECTH, cujla yNpyrocTu,
CUJIa TPEHUS, 3aKOH BCEMUPHOTO TAroTeHus). B 3ananusax nuaum 3 Oyner oObeIuHEH MaTepuan
0 TeMaM «3aKOHbl COXPAaHEHUS B MEXaHUKE», «JJIEMEHTHl CTaTHUKW» U «MexaHndecKkue
KoJIeOaHUs ¥ BOJIHBI». B cuity OomnbIIoil HacklIeHHOCTH OynyT BbIOpaHbI 3JI€MEHTHI, HauboJee
3HaYMMBbIE C TOYKH 3PEHHs] OCBOEHHUS Kypca (U3UKU. DJIEMEHTHI COAEp)KaHUS MOJEKYJISpHO-
KUHETHMUYECKOW TeOopuu OyAyT pachupelensaTbCsi MEXIy 3aJaHusMu JuHUd 7 u  8:
B JIMHUHA 7 — ocHOBHOe ypaBHeHHEe MKT, cpenHsas KMHETHMYeCKas SHEPIus MOCTYIATEIbHOTO
JIBIDKEHUST MOJIEKYJ rasza, ypaBHeHHE MeHneneeBa — KianeiipoHa M M30mpoueccsl B rase; B
JUHUM 8 — HACHIIICHHbIE M HEHACBIIIEHHbIE Mapbl, OTHOCHUTENbHAsI BJIAXXHOCTh BO3JayXa. A
AJIEMEHTHI TEPMOJIMHAMUKHU OyIyT pacTIpeeNsIThC MEXAY 3aJaHUSIMU JTUHUHN 8 U 9: B TUHUU 8 —
BHYTPEHHSSI DHEPIUs M PAacyeT KOJIMYECTBO TEIUIOTHI NP M3MEHEHHUH TEMIIEPATYpPHI BELIECTBA
WIA W3MEHEHMM arperaTHbIX COCTOSHUM BellecTBa; B JIMHUM 9 — paboTa B TEpMOJMHAMMUKE,
nepBoi 3akoH TepmoauHaMuku, KITJ[ TernnoBeIx MamvH.

CrpykTypa 4YacTH 2 SK3aMEHAI[MOHHOW paloThl Takke OcTaHeTcs 0e3 HM3MEHEHHil.
KauectBennsle 3amaun (quHUS 24) MoryT Oa3upoBaThCsl Ha Marepuayie Jo00ro M3 pasziesioB
Kypca pusuku. B nmuHum 25, kak 1 B IOPOUUIOM TOAY, OyIyT NMPEUMYIIECTBEHHO 33Jay IO
MEXaHHUKE MOBBIIIEHHOTO YPOBHS CJIOXKHOCTH WMJIM 3aJlaHUSl HAa ypaBHEHHUE TEIUIOBOTo OalaHca,
ecii MexaHuKa OyJeT 3ajieiicTBOBaHa B 3TOHl cepuu BapHaHTOB B KaueCTBEHHOH 3ajade. Ha
no3uuu 26 OyayT MNpPeuMyLIECTBEHHO 3aJayd Mo onTuke (Ha QopMmyny JMH3BI U
TU(PPAKIMOHHYIO PELIETKY), €CIIU 3JIEMEHThl ONTHKH B KaKOi-TnO0 cepur BapuaHTOB HE OyIyT
BOCTpeOOBaHbI B KAUYECTBEHHOM 3aj1aue Ha JIMHUU 24.

Jlanee wuAyT pacueTHbBIE 3aJaud BBICOKOTO YPOBHSI CIIOXKHOCTH: JHMHHS 27 — 1O
MOJICKYJISIpHON (pu3HKe, TUHUSA 28 — MO IEKTPOAUHAMUKE, TUHUA 29 — MPEUMYIIECTBEHHO IO
kBaHTOBOM (u3uke. Ha mo3uruu 30 ocTaroTcs pacdeTHBIEC 3a/Jadd MO MEXaHHKE, B KOTOPBIX
HEOOXOAMMO TPUBECTH OOOCHOBaHHME (Qu3nueckoi Mozaenu. JImsi 3TUX 3amad pacuupsieTcs
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TEMaTHuKa. KpOMe 3aaa4 110 JUHAMHUKEC M 3aKOHaM COXpPaHCHHS B MCXAaHUKCE, 6y,HYT BKJIIOYCHBI U
3aaa4M I10 CTaTHUKCE.

Meronuyeckyo NOMOIIb YYUTENAM M OOywaroumcs npu noarotoske k EI'D moryr
oka3zaTh MaTepuaiisl ¢ caiita DUITU (www.fipi.ru):

JIOKYMEHTBI, ONpeeloIue CTpyKTypy u conepxxanne KM EI'D 2023 r.;
OTKpBITBIN OaHk 3ananuii EI'O;

Haguratop camoctosrensHoM nmoaroroBku k EI'D (fipi.ru);

Y4eOHO-MeTOIMYeCKHe MaTephalibl Uil HpecenaTeNieil U 4WIEHOB PEerMOHaIbHBIX
IIPEIMETHBIX KOMUCCHI 110 MPOBEPKE BBIIOJIHEHHUS 3a/laHUl ¢ pa3BEPHYTHIM OTBETOM
9K3aMEHaIMOHHBIX padot EI'D;

Metoanueckie peKOMEHJAllMd HAa OCHOBE aHAJIM3a TUIIMYHBIX OMMOOK YYaCTHHKOB
EI'D npouunsix net (2015-2021 rr.);

Meronuyeckue peKOMEHJAMKM Ul y4YuTeled 10 MPEenoJaBaHui0  y4eOHBIX
IPEIMETOB B 00pa30BATEIbHBIX OpPraHMU3alMIX C BBICOKOH J0Jed o0ydarommxcs c
puckamMu yuyeOHOI HeycnemHocTH. Pusnka;

xKypHai «llenaroruueckue u3MepeHus»;

BUJICOKOHCYIbTaMK i yuactHukoB EI'D  (https://fipi.ru/ege/videokonsultatsii-
razrabotchikov-kim-yege).
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OcHoOBHbBIE XapaKTePUCTUKH 3K3aMeHannoHHoi padorel EID 2022 r. no ®U3UKE

Tlpunooicenue

AHan3 Ha/IEKHOCTH IK3aMEHAIIMOHHBIX BapUAHTOB MO (PU3HMKE MOATBEP)KIAET, YTO KAYECTBO

pazpaboranabix KM cooTBeTcTBYeT TpeOOBaHUSAM, MPEIBIBISEMBIM K CTaHAAPTU3UPOBAHHBIM
. 3

TecTaM y4ueOHBIX AocTikeHHuid. Cpenuss HanexxHOCTh (ko3dduuuent anbda Kponbaxa)® KM

o ¢usuke — 0,91.

Ne IIpoBepsieMble TpeOOBAHMS Koapl Koawl |YpoBenn | Maxkcu- | Ilpumep-| Cpen-
(ymeHust) NpoBepsi- | NPOBepsi- | CJOXK- | MAJIbHBINA HOeE HMI
eMbIX eMbIX HOCTH 0as 3a BpeMms npo-
TpeOOBAHUIi | 1EMEHTOB [3aJaHMs1 | BbINOJ- | BbINOJIHE-| LEHT
(ymenmuii) (mo| coaep:ka HeHHe HHS 32]1a-| BBIIOJI-
KT) Hus (1o 3aJlaHus HUSA HEHM S
K2C) (MHH.)
Yacts 1
1 | IlpaBunbHO TpaKkTOBaTh (hU3HUECKUN 22-24 1-5 b 2 6 53,5
CMBICIT W3yYEHHBIX (buznuecknx
BEJIMYMH, 3aKOHOB U 3aKOHOMEPHOCTEN
2 | Hcmonp3oBath rpaduyeckoe 22-24 1-5 II 2 5 55,9
npeAcTaBieHne nHPOpMaLH
3 | [IpumensTh TpH ONMUCaHUN (PU3NIECKUX 21 11,12 b 1 3 66,0
NPOLIECCOB W SIBJICHUA  BEITMYHMHBI
Y 3aKOHBI
4 | [IpumeHaTh npu OTIMCaHUHU 21 14 b 1 3 74,4
(U3NYECKUX TPOLECCOB W SBICHUHN
BEJIMYHMHBI U 3aKOHBI
5 | llpumensTh npu OTIMCaHUHU 21 13,15 b 1 3 62,0
(GU3NUECKUX TPOLECCOB W SBICHUN
BEJIMYHMHBI U 32aKOHBI
6 | AHamm3upoBaTh (DU3MYECKHE TPOIECCHI 22-24 1 II 2 6 62,0
(sBITCHUS), WCTIONB3YS OCHOBHBIC
MOJIOKEHHsT W 3aKOHBI, HM3Yy4YCHHBIE B
Kypce Qu3nKu
7 | AranmuzupoBaTh (GU3NYECKHE ITPOLIECCHI 22-24 1 b 2 5 74,3
(sBNEeHUs), UCTHOIB3YyS  OCHOBHBIE
MOJIOXKECHUST W 3aKOHBI, HM3y4YCHHBIE
B Kypce hu3uKu
8 | AHanuzupoBaTh (HU3NUYECKUE POLECCHI 22-24 1 b 2 5 64,8
(sBNE€HHA),  UCTHOIB3YyS  OCHOBHBIE
MOJIOXKECHUS W 3aKOHBI, HM3yYCHHBIE
BKypce ¢usuku. Ilpumensats npu
onvcaHud  (U3UYECKUX  HPOLECCOB
W SIBIICHHN BEJIMYMHBI M 3aKOHBI
9 | [IpumeHsTH npu OTHMCaHUHU 21 2.1 b 1 3 74,8

(U3MYECKUX TPOIECCOB H  SIBICHHM
BEITMIMHBI U 3aKOHBI

3 MunnmanbsHO JA0NYCTUMOC 3HAUCHUC HAACKHOCTU TECTA HJId €ro HMCIHOJIb30BaHUA B CUCTEME IoCyJapCTBCHHBIX 3K3aMCHOB

pasHo 0,8.
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10

ITpumensTh npu OIUCaHUU
(GU3NYECKUX TPOIECCOB W  SBICHUN
BEJIMYMHBI U 3aKOHBI

21

21,22

82,2

11

[MpumensTs npu OTHCAHUH
(U3MYIECKNX TIPOIECCOB W  SIBJICHHUU
BEJIMYMHBI U 3aKOHBI

21

2.2

68,6

12

AHanmu3upoBath GU3NIECKUE TPOLECCHI
(sBEHMST),  WMCHOJB3YsS  OCHOBHBIC
HOJIOKCHNUSI W 3aKOHBI, H3y4YCHHBIC
B Kypce (hH3HKH

2.2-24

43,6

13

AHanmu3upoBath QU3NIECKUE TPOLECCH
(sBEeHMST),  MCMOJB3YsS  OCHOBHBIC
HOJIOKCHNUSI W 3aKOHBI, H3y4YCHHBIC
BKypce ¢usuku. Ilpumensats npu
ONMMCaHuu  (U3UUECKUX  MPOIECCOB
¥ SIBJICHUH BEJIMYMHBI ¥ 3aKOHBI

2.2-24

67,5

14

IIpumeHsTh npu ONUCaHUU
(¢U3NUECKUX TPOLECCOB W  SBICHUN
BEJIMYUHBI U 3aKOHBI

2.1

3.1,3.2

47,3

15

[TpumensTh npu OMHCaHUH
(bu3NUECKUX MPOLECCOB U  SABJICHUHN
BEJIMYMHBI U 3aKOHBI

2.1

3.3,34

79,8

16

[IpumenaTs npu ONHICaHUU
(bu3NUeCKUX MPOLECCOB U  SABJICHUHN
BEJMYMHBI U 3aKOHBI

21

3.5,3.6

50,0

17

AHanmm3upoBath GU3NIECKUE TPOLECCHI
(sBNEeHUs), WUCTHONB3YyS  OCHOBHBIE
MOJIOEHUST W 3aKOHBI, HW3YYCHHBIC
B Kypce hu3nkn

2.2-24

55,3

18

AHaM3MupoBaTh HU3NIECKUE TPOIECCHI
(sBNEeHHs),  UCTHOIB3YyS  OCHOBHBIE
MOJIOXKEHUST W 3aKOHbBI, W3y4YCHHBIC
B Kypce hu3uKn

2.2-24

62,5

19

AHaM3upoBaTh GU3NIECKUE TPOIECCHI
(sBNEeHHs),  UCTHOIB3YyS  OCHOBHBIE
MOJIOKEHUS W 3aKOHBI, HM3y4YCHHBIE
BKypce ¢usuku. [IpumeHsate npu
ONMUCAaHWK  (U3UYECKUX  MPOIIECCOB
U SIBIICHUH BEJTWYMHBI M 3aKOHBI

2.2-24

o574

20

IIpumensTe pu ONMCAHUU
(GU3NYECKUX TPOLECCOB W  SBICHUHN
BEJIMYMHBI U 3aKOHBI

21

4,5

75,4

21

AHanm3upoBath QU3NIECKUE TPOLECCHI
(sBNE€HHA),  UCHOIB3YyS  OCHOBHBIE
MOJIOKEHUSI M 3aKOHBI, W3Y4YCHHBIE
BKypce ¢usuku. Ilpumensats npu
onmMcaHWu  (U3UYECKUX  IPOIIECCOB
Y SIBJICHUW BETMYUHBI U 3aKOHBI

2.2-24

4,5

60,1

22

OHpe,I[CJ'IHTL IIOKa3aHUsA
N3MCPUTCIIbHBIX HpI/I60pOB

2.5.1-253

1-5

74,3

23

[InanupoBarh SKCIIEPUMEHT, OTOUPAThH
obopymoBaHue

2.5.1-253

15

77,6

Yactb 2
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24

Pemars KaueCTBCHHEBIC 3a/1a4u,
UCTIONIE3YIOIIME  THUIIOBBIE  y4eOHBIC
CUTyallul  C  SIBHO  3a/IaHHBIMU
(UBUYIECKUMY MOJICIISIMU

2.6

1-5

20

18,0

25

Pemate pacdeTHble 3amadd € SBHO
3aMaHHON  (DM3UYECKOM  MOJEIBIO
C UCTIOJIb30BAHUEM 3aKOHOB U (OpMYJT
13 OJJHOTO pa3zaena Kypca pusuku

2.6

1,2

15

36,2

26

Pemmate pacueTHble 3amadd ¢ SBHO
3aaHHON  (DM3UYECKOM  MOJEIBIO
C UCTIOJIb30BAHUEM 3aKOHOB U (OpPMYJT
W3 OJTHOTO paszzena Kypca Qusnku

2.6

3,5

15

38,5

27

Pemate pacueTHbIe 3amadud C HESIBHO
3aJaHHOW  (PU3UYECKOH  MOJEIBIO
C MCIIOJIb30BaHUEM 3aKOHOB U (OPMYIT
U3  OIHOTO-IBYX pas3ieloB Kypca
(1076370141

2.6

20

12,7

28

Pemarn PaCUCTHBIC 3aJadd C HEIBHO
3aJaHHOW  (PU3UYECKOH  MOJEIbIO
C MCIIOJIb30BAHUEM 3aKOHOB U (OpPMYIT
U3  OJHOTO-IBYX pa3/elioB  Kypca
bu3NKH

2.6

20

15,5

29

Pemate pacueTHBIe 3amadud C HESIBHO
3alaHHOW  (PU3UYECKOH  MOJEIBI0
C MCIIOJIb30BaHUEM 3aKOHOB U (OPMYIT
U3 OJHOTO-IBYX pas3fieNioB  Kypca
(107637041

2.6

20

16,7

30

Pemiate pacyeTHble 3a7aud C HESBHO
3aJaHHOM  (PU3UYECKOH  MOJEJIbIO
C MCIOJIb30BAHUEM 3aKOHOB U (POPMYIT
W3  OJIHOTO-JIBYX pas3feloB  Kypca
(107637178 000CHOBBIBAs BEIOOp
¢Gu3MYeCKOW MOJACTN JJIS  PELICHHUS
3aa4n

2.6

30

K1 -
111
K2 -
16,3
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