Hexkommepueckast opranuzanus «Accolmanusi MOCKOBCKHX BY30B»
denepanbHOE rocy1apCTBEHHOE OI0AKETHOE 00pa30BaTEIbHOE
yUpEeKACHHE BhICHIETO NPO(pECCHOHATILHOIO 00pa30BaHus
«l"ocynapCTBEHHBIN YHUBEPCUTET MO 3EMIIEYCTPOUCTBY»

HAYYHO-UH®OPMAIIMOHHBIE MATEPHUAJIbI
1O MEPOIIPUSATHIO 55.4
«IToaroroBka K peneTHIIHOHHBIM YK3aMeHaM 10 MaTepHajiaM
EI'D (MmaTemaTnka, pusuka)»

CocTaB Hay4HO-00pa30BaTEIbHOIO KOJUIEKTHBA!
1. Ky3uenona H. A. — noueHT kadenpsl BeicIIEH MaTEMAaTUKKU U (PU3UKH
2. Penun A. 1O. — nonieHT Kadeapsl BhICIICH MaTEMaTHKU U (PU3UKU

3. ApytionsH . B. — nonieHT kadenps! BbICIIEH MaTEMaTUKH U (DU3HKE
4. Makcumenko B. B. — norieHT kadeapsl Boicilie MaTeMaTUKU U (HU3UKHU

2011 r.



BBenenue

[lenapto MeponpusATUs SBISETCS pa3padOTKa W BHEAPEHHUE CUCTEMBI JIOBY30BCKOM
MOJTOTOBKU Ha 0a3e CpeHell MIKOJbI, TUIEHHBIX KIACCOB U 00pa30BaTEIbHBIX YUPEKIIE-
HUI CpEIHEro CHEeIUallbHOTO 00pa30BaHMsl, BBISBICHUE y YYAIMXCS WHAUBUAYAJIbHbBIX
CIIOCOOHOCTEN M CKIIOHHOCTEH MX pa3BUTHUS B Ipolecce 00ydYeHHs B ClIEHUaIbHO POpMU-
pyeMbIx kiaccax. [ToBbileHne kauecTBa 00pa30BaHUs BBITYCKHUKOB IIKOJI I'. MOCKBBI.

B xoje peanuzanuu MeponpusTUs ObUIM PELLIEHBI CIEAYIOLINE 3a1a4u:

1. Pa3pa0GoTaHbl METO/bI ONPEACIICHUSI YPOBHS MOATOTOBKH YYalllUXCsl IIyTEM TeC-
TUPOBAHUS.

2. IlpennokeHbl METOJbI MOATOTOBKHM cTapliekyiacCHUKOB K EI'D u ucnbeiTanuam
TBOPYECKOU HANPABIEHHOCTH.

3. Pa3pabortansl 1 anpobupoBaHbl HAYYHO-UH(POPMAIIMOHHBIE MaTepUabl, IPeIHA-
3HAYEHHBIE ISl HOATOTOBKM cTapiiekiIaccHUKOB K EI'D (k ucnblTaHUsM TBOpUe-
CKOM HANpaBJICHHOCTH).

HayyHo-nH(pOpMALMOHHBIA MaTepuas 0 MaTeMATHKe

KOHTpoOJIbHBIE M3MEPUTENBHBIE MaTepUabl s moAroToBkru kK EI'D mossosstor yc-
TaHOBUTb YPOBEHb OCBOCHMSI BBITYCKHUKAMHU (pe/lepalbHOr0 KOMIIOHEHTa TOCYJapCTBEH-
HOT0 00pa3oBaTeIbHOIO CTaHAApTa CPEAHETO (IIOJHOTO0) 00LIero 0Opa3oBaHMUsL.

[Ipeacrasnennas moaens KMIMoB o matemaTuke npeaHazHayeHa a1 3G GHeKTUBHOM
noarotoBku Kk EI'D no maremaruke B 2011 r., 1 ©MeeT HEKOTOPBIE OTIMYMS OT MOJEIEH
MPEABIAYIINX JET.

B HayuyHO-MH(OpManMOHHBIA MaTepuan BKIIOYEHA TpyIa 3a/laHuid, BHIIOJHEHUE
KOTOPBIX CBUJIETENBCTBYET O HAJIMYUU Y BBIMTYCKHUKA OOLIEMAaTEMAaTHUYECKHX HABBIKOB,
HEO0OXOJMMBIX YEJIOBEKY B COBPEMEHHOM OOIIECTBE. 3aJlaHMsl 3TOM T'PYIIbI NPOBEPSIOT
0a30Bbl€ BHIYMCIUTEIbHBIE U JIOTUYECKUE YMEHHUS U HABBIKM, YMEHUE aHAIIU3UPOBATH MH-
(dbopmartinio, NpeaCcTaBIeHHYIO B Tpadukax U TaOJIMIAX, OPUEHTUPOBATHCS B MPOCTEHIIINX
Tr€OMETPUUYECKUX KOHCTPYKIIUSX.

B nayuHo-mH(pOpMAaIMOHHBIN MaTepral HE BKIIOYEHBI 3a/IaHHsI C BHIOOPOM OTBETA,
YTO OTBEYAET CYLIECTBYIOIIMM TPAAULMAM IPENOJAaBAHUS MATEMAaTUKH B POCCUHCKON
LIKOJIE U MO3BOJIIET KAYECTBEHHO MPOBEPUTH YCBOCHUE MAaTEMAaTUYECKUX 3HAHUH, YMEHHI
Y HaBBIKOB Ha 0a30BoM ypoBHe. [lo cpaBHeHuto ¢ npenpiaymmu moaeasimu ET'D obmiee
YUCJIO 33JJaHUI YMEHBIIECHO. B TO e BpeMs, YMCII0 3aaHUl C KPATKUM U C Pa3BEPHYTHIM
OTBETOM yBEJIUYEHO.

B nensax 6onee 3pdhekTuBHOr0 0TOOpPA BBIMTYCKHUKOB JJISI TIPOJIOIKEHUsT 00pa3oBa-
HUS B BBICHIMX YYEOHBIX 3aBEIACHUSAX C PA3TUYHBIMU TPEOOBAHUSMHU K YPOBHIO MaTeMaTH-
YEeCKOM MOATOTOBKHM yUYaIllMXCsl, paclIupeHa BTOpasi 4acTh pabOThl, COCTOSIIAS U3 3aJaHUM
C pPa3BEPHYTHIM OTBETOM. 3aJlaHMs 3TOM YaCTH NpPEeAHA3HAUYECHBI U1 IPOBEPKU 3HAHUM Ha
TOM YpPOBHE TPeOOBAHMIA, KOTOPBII TPAAUIIMOHHO MPEAbIBISETCS By3aMU C MPOQPUIbHBIM
DK3aMEHOM Mo Martemartuke. [locneanue aBa 3agaHus BTOPOM 4acTH NPEAHA3HAYEHBI IS
KOHKYPCHOTO OTOOpa B BY3bl C MOBBILIEHHBIMU TPEOOBAHUSMU K MaTEeMaTHUYE€CKOW MO O-
TOBKE aOUTYPHEHTOB.

3HAUNUTEIBPHO M3MEHEHA IO CPAaBHEHHIO C NpeAblaylnMHu Mozaessimu EI'D cucrema
OLICHUBAHMSA 3aJaHUM C pa3BEepHYTbIM OoTBEeTOM. HOBas cucrema, mponomkaromas Tpajan-
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LMY BBITYCKHBIX M BCTYIUTEIBHBIX 3K3aMEHOB [0 MaTEMaTUKE, OCHOBBIBAETCS Ha Clie-
OYIOIIMX MPUHIUIAX.

1. BOo3MOXXHBI pa3iauyHbIe CIIOCOOBI PELICHHS U 3alTUCH pa3BepHYTOro oTBeTa. [ nas-
HOE TpeOOBaHHE — PEIICHHUE JOKHO OBITh MAaTeMAaTUYECKU TPAMOTHBIM, U3 HETO JOJKEH
OBITh TIOHATEH XOJ PacCYXXJEeHHM aBTOpa paboThl. B octansHOM (MeTon, dopma 3amucu)
pelieHrue MOXKET ObITh MPOU3BOJIbHBIM. [[0THOTa M 0OOCHOBAHHOCTH PACCYXKACHHUM OIle-
HUBAIOTCS HE3aBUCUMO OT BRIOPAHHOTO METO/Ia PEIICHHUS.

2. IIpu penieHnu 3a/la4yu MOXHO UCIIOJIb30BaTh 0€3 T0KA3aTeNIbCTB U CCHIJIOK JIIOObIE
MaTeMaTudeckue (akThl, cojepkalmecs B ydeOHUKaX U y4eOHBIX MOCOOUSX, TOMYIIEH-
HBIX WM PEKOMEHIOBaHHbIX MUHHCTEPCTBOM 00pa3oBaHus U Hayku PO.

HayuHno-undopmanmoHHblii MaTeprall COCTOUT M3 JIBYX 4YacTel, KOTOpbIe pasiuya-
I0TCS IO COAEPIKAHUIO, CIOKHOCTU U YUCIY 3aJaHuil. OnpeaenstonuM TpU3HaKoM Kax-
TI0M 4yacTu paboTHI ABIAETCS PopMa 3aTaHUA:

- 4acTh | COAEPKUT 3aJlaHus C KPATKUM OTBETOM;

- YaCTh 2 COAEPKUT 3aJIaHUs C PA3BEPHYTHIM OTBETOM.

3amaHus ¢ KpaTKUM OTBETOM YacTH | 3K3aMEHAIIMOHHON paOoThl MpeaHa3HAYEHbI
UL ONPENEICHUS] MaTeMAaTHYECKMX KOMIETEHTHOCTEH BBITYCKHUKOB O0pa30BaTEIbHBIX
YUPEXKIEHUH, pealn3yIolUX MPOrpaMMbl CpeAHEro (IOJHOro) oduiero oopa3oBaHUs Ha
0a30BOM YpOBHE.

3aaHue ¢ KpaTKUM OTBETOM CUUTAETCS BBIIIOJHEHHBIM, €CJIM BEPHBII OTBET 3a(uK-
cupoBaH B OnaHke oTBeTOB Nel B TO# (opMme, KOTOpas MpeaycCMOTpeHa UHCTPYKIMEH 110
BBIIIOJIHEHHIO 3a7aHus. OTBETOM Ha 3aJaHMs 4acTu | ABJISIETCS LIEJIOE YNCIIO WU KOHEY-
Has JecaTUYHas 1pook.

YacTts 2 BKIOYAET 6 3alaHUid C pa3BEPHYTHIM OTBETOM, B UHCJIE KOTOPBIX 4 3a1aHHUs
MOBBIIIEHHOTO U 2 3aJaHUsl BBICOKOTO YPOBHS CJIOKHOCTH, MpeJHAa3HAYCHHbIE JUIs Ooee
TOYHOU quddepeHuranny abuTyprueHTOB By30B.

B 3agaHusix ¢ pa3BepHYTHIM OTBETOM YacTH 2 3K3aMEHALMOHHOW paboThl AOJKHO
OBITH 3aMUCAHO MOJHOE 0OOCHOBAHHOE PEIIICHUE 3a]]a4l U OTBET B O1aHKE OTBETOB No2.

B tabnune 1 npuBenena ctpykrypa Hayuno-uHpopMaioHHOT0 MaTepuania.

Tabmn. 1. Ctpykrypa BapuantoB KIMM.

Yacte 1 Yactb 2
Yucno 3aganui
12 6
-18
B1 -BI12 Cl-Cé6
o C KpPaTKUM OTBETOM B BHUJE LEJIOI0 YHC- | C Pa3BEPHYTHIM OTBETOM

Tun 3aganuii u o o

J1a WJIM KOHEYHOM JECATHIHOU JIpOoOH (ToHAs 3amuCh PEIICHUS C

dhopma oTBeTa
000CHOBAHUEM BBIITOJIHEH-

HBIX JCHCTBUI)

YpoBeHb . . .
ba3oBbIit [ToBBILLIEHHBIN U BBICOKUI
CJIOXKHOCTH
IIpoBepsemslii | 1. Marematuka 5-6 kitaccoB 1. AnreOpa 7-9 xnaccos
yueOHbIl MaTe | 2. Anre0pa 7-9 kiaccos 2. Anrebpa u Hauyana aHa-
puai KypcoB 3. Anrebpa u Hayama anamu3a 10-| 1mza 10- 11 xnaccos
MAaTEMATUKH 1 1xknaccoB 3. T'eomerpusa 7-11 xiac-




| 4. Teomerpus 7-11 kmaccos | cos |

B xozne TectupoBaHus IPOBEPSIIOTCS OCHOBHBIE 3JIEMEHTHI COJIEPKAHNUS, U3yYCHHBIEC B
Kypce MaTeMaTUKU cpefaHel (TT0JTHOI) MIKOJIbI: BEIYUCIEHUS U TPEe0Opa30BAHMS YUCITOBBIX
1 OyKBEHHBIX BBIpAQ)KCHUH, ypaBHEHHUS] U HEPABEHCTBA, YMCIIOBbIC QYHKIIUU U MOCIEI0Ba-
TEJIbHOCTH, FTEOMETPUUYECKHUE BETUYMHBI U UX CBOMCTBA.

ConepxaHue U CTPYKTypa HayYHO-MH(POPMAIIMOHHOTO Marepuaia JIaioT BO3MOXK-
HOCTb JOCTaTOYHO ITOJIHO MPOBEPUTH KOMIUIEKC YMEHUI M HABBIKOB IO IIPEAMETY:

. YMETh MCMOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUYECKOMN NeATelNb-
HOCTH U IIOBCETHEBHOW KU3HH;

. YMETb BHITIOJHATH BBIYUCIICHUS U TIPE0Opa30BaHus;

. YMETh pellIaTh YPABHEHUS U HEPABEHCTBA;

. YMETb BBITIOJHSATH AEUCTBUSA C QYHKIUSIMU;

. YMETb BBINOJHATH IEUCTBUS C TEOMETPUYECKUMH (DPUTypaMU, KOOPAUHATAMU U BEK-
TOpamu;

. YMETB CTPOUTH U UCCIIEI0BATh MATEMATHYECKUE MOJEIIH.

B nepBom ctonOiie TabmuIbl yKa3aHbl KOABI pa3/iesioB, HA KOTOPbIE Pa30OUThHI
TpeOOBaHMs K YPOBHIO MOJATOTOBKH MO MareMmarhke. Bo BTopoM cTosO1e yka3aH
KOJ TpeOOBaHUSA, TSI KOTOPOTO CO3AI0TCS IK3aMEHAIIMOHHbBIE 3aaHus. B TpeTbem
cToJiOlle ykazaHbl TpeOoBaHMs (YMEHUs), MIPOBEpSEMble 3aJaHUSIMHU dK3aMEHAIU-
OHHOW pabOTHI.

Komndukarop TpeboBaHuii K YPOBHIO MOATOTOBKH IO MAaTEMAaTHKE BBHITYCKHHUKOB
cpenHel (MOJHOM) IMIKOJIBI COCTaBJIeH Ha OCHOBE O0s13aTeIbHOr0 MUHUMYyMa COACPKAHUS
OCHOBHBIX 00pa3zoBaTeNbHBIX IporpamMMm U TpeOoBaHUN K YpOBHIO MOATOTOBKH BBIMYCK-
HUKOB cpenHei (momnHoi) mkoabl (IIpukaz MO P® «O6 yrBepxknenun deaeparibHOro
KOMIIOHEHTa ['0CyJ]apCTBEHHBIX CTaHJAPTOB HAYaJIbHOIO OOIIETr0, OCHOBHOTO OOIIEro U
cpeanero (rmoiHoro) odmero oopazopanus ot 05.03.2004 Ne 1089).

Konuduxatop TpeboBanmii 1o BceM pasjesiaM BKIIOYaeT B ceOst TpeOOBaHUS K YPOB-
HIO TIOJITOTOBKH BBIMTYCKHUKOB CpeHel (TI0JIHO#) 1Kokl (6a30BBIi YpoBEeHB). B cooTBeT-
CTBUU CO CTAHJAPTOM CpeaHel (IOJIHOM) IIKOJbl B TPEOOBAHMSI K YPOBHIO MOJATOTOBKHU
BKJIIOUYAIOTCS TAKXKE 3HAHUS, HEOOXOAMMBIE JIJIS1 OCBOSHUSI COOTBETCTBYIOIUX YMEHHM.

B nepBoM cTonbO11e TaOauIBl yKa3aHbl KOJbI Pa3/eioB, Ha KOTOpPbIE pa3OUTHI Tpedo-
BaHUS K YPOBHIO MOJTOTOBKU MO MaTtemaTuke. Bo BTopoM crosliie ykazaH koja TpeOoBa-
HUS, IS KOTOPOTO CO3/1al0TCs HK3aMEHAIMOHHbBIE 3a7aHusl. B TpeThem cTosdIe yka3aHbl
TpeboBaHUsI (YMEHHUS), IPOBEPSIEMbIE 3aJTaHUSIMU SK3aMEHAIIMOHHON PabOTHI.

Kon Kon TpebGoBanus (ymeHus1), MpoOBEpsieMbIe
pasze- | KOHTPOJIUPYEMO- | 3aIaHUSIMU HAYYHO-HH(POPMAIIMOHHOTO MaTe-
na ro puana
TpeOOBaHHUS
(ymeHus)
1 YMeTh BBITIOJIHATH BBIYUCIICHUS U PEeoOpa3oBa-
HUS




1.1

BoinmonusaTe apudmernyeckue nelcTBUs, coueTas
YCTHBIE U TUCbMEHHBIE IPUEMBI; HAXOIUTh 3HA-
YEHUs KOPHS HATypAJIBHOU CTETIEHU, CTEIIEHH C
paloHaJIbHBIM IIOKa3aTeNeM, Jorapudma

1.2

BpruuciaaTe 3Ha4€HUS YUCJIOBBIX U 6YKB6HHI)IX
BLIpa}KCHHﬁ, OCYHICCTBIIAA HGO6XOI[I/IMI)IC o J1-
CTaHOBKH H Hp606p330BaHI/IH

1.3

[IpoBoauTH 1O U3BECTHBIM (HhOPMYIJIaM U TIPaBH-
JaM npeoOpa3oBaHusi OyKBEHHBIX BhIPAKCHHIA,
BKJIIOYAIOLIUX CTENCHH, PaJuKalbl, Joraprudmol
Y TPUTOHOMETPUYECKUE (PYHKITHH

YMeTh pemiarh YpaBHEHUSI U HEPABEHCTBA

2.1

Pemars PadrOHAJIBHBIC, UPPAINOHAJIBHBIC, IIOKA-
3aTCIIbHBIC, TOPUT'OHOMCTPHYCCKHC U JIOI"apI/I(l)MI/I-
YCCKHC YPABHCHU, X CHUCTCMBI

2.2

Pematp ypaBHEHUs!, TPOCTEUIIINE CUCTEMBI
ypaBHEHUH, UCTOIB3Ysl CBOMCTBA (DYHKITMI U MX
rpadMKOB; UCIIOIL30BaTh ISl MPUOIMKEHHOTO
pelieHusl ypaBHEHHU U HEPAaBEHCTB rpauyecKuii
METOJ

2.3

Pemars pannonaibHble, MOKa3aTeIbHBIE U JIOTA-
pudMHUECKIE HEPABEHCTBA, UX CUCTEMBI

YMeTb BBITIOJHSTH IEUCTBUS C PYHKIUSIMU

3.1

Onpenenstb 3Hau€HUE PYHKIMH 110 3HAYECHUIO
apryMeHTa IpH pa3IMyHbIX Coco0ax 3adaHus
(GYHKIIUY; OMUCHIBATH MO TPapuKy MOBEIACHUE U
CBOMCTBa (DYHKIIHI, HAXOIUTH O TpadUKy
(yHKUIMK HanOoJIbIIME U HAUMEHBIINE 3HAYe-
HUSI; CTPOUTH rpaMKHU U3yYEHHBIX (PYHKIMI

3.2

BbluucasTe Npou3BOIHBIE U IEPBOOOPA3HBIE
AJIeMEHTapHbBIX PYHKIUI

3.3

UccnenoBats B mpocTelux ciydasx QyHKIIUH
HAa MOHOTOHHOCTH, HAXOIUTh HAUOOJIBIIINE U
HAaWMEHBIIIME 3HaYCHUS PYHKITII

YMeTh BBINOIHATH JEUCTBUSA C TEOMETPUUECKHU-
MU (pUrypaMu, KOOpJIMHATAMU U BEKTOPaMU

4.1

Pemate miiaHuMeTpHUYeCKHE 3aa9M Ha HAX0K-
JICHUE TEOMETPUICCKUX BEIIMYMH (JJIMH, YTJIOB,
TJIOIIAJICH )

4.2

Pemars npocrenmme crepeoMeTpuyeCcKue 3a1a-
YW HA HAXOXKJIECHUE TEOMETPUUECKUX BEIIMYMH
(IuH, YTIIOB, TUIOMAEH, 00BEMOB); UCTIONB30-
BaTh [IPU PELICHUNA CTEPEOMETPUUECKUX 3a1a4
TUTAHUMETPUYECKHE (PaKThl M METOIBI

4.3

OHpeI[eJ'IﬂTB KOOpAHWHATBI TOYKH, IIPOBOAUTD
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omnepanuy HaJ BEKTOPAMU, BBIYUCIATh JUIMHY U
KOOPAMHATHI BEKTOPA, YTOJ MEXIY BEKTOPAMHU

YMeTh CTPOUTH U UCCIICAOBATDH HpOCTGfIIHHG Ma-
TCMAaTHYCCKHNC MOACIIN

5.1

MonennpoBaTh peaibHble CUTYal[id HA A3BIKE
anreOppl, COCTABIIATh YPAaBHEHUS! U HEPABEHCTBA
10 YCJIOBUIO 33]1a4M; UCCIIEI0BATh IOCTPOCHHbBIE
MOJIEJIY C MCII0JIb30BaHUEM almapaTa ajareopsl

5.2

MopenupoBaTh peaIbHbIE CUTYalluH Ha S3bIKE
r€OMETPHUH, UCCIEN0BATH IIOCTPOEHHBIE MOJIEIIN C
HCIIOJIb30BAHUEM F€OMETPUUYECKUX TTOHITHI U
TEOpeM, ammapaTa anre0psl; penaTh npakTude-
CKME 3aJ1au¥, CBSI3aHHBIEC C HAXO0XKJACHUEM TI'eo-
METPUYECKUX BEJIMYUH

5.3

HpOBOI[I/ITB AOKa3aTCIbHBIC PACCYKACHUS ITPU
PCIICHUHU 3ada4, OOCHUBATDL JIOTHYCCKYIO IIpa-
BHUJIBHOCTD paCCY)KIIeHI/If/'I, paciio3HaBaThb JIOTHUYIC-
CKH HCKOPPCKTHBIC PACCYIKACHUA

YMeTb ucnonb30BaTh NPUOOPETEHHBIE 3HAHUS U
YMEHUS B IPAKTUYECKOMN JAESTENbHOCTH U TIOBCE-
JTHEBHOW JKU3HU

6.1

AHaIM3UpPOBaTh peabHBIC YUCIIOBBIC IAHHBIC;
OCYIIECTBJISATh MPAKTUYECKUE pacueThl 1o (op-
MyJiaM, MOJIb30BATHCA OLICHKOW U MTPUKUIAKOU
IIPY MPAKTUYECKUX pacyeTax

6.2

OnuceIBaTh ¢ TOMOIIBIO (PYHKINNA pa3IUyuHbIe
pealibHbIe 3aBUCUMOCTU MEX]ly BEIMUMHAMU U
UHTEPIPETUPOBATH UX IPaPUKU; U3BJICKATH UH-
dbopmaruio, NpeICTaBICHHYIO B Ta0MUIIaX, Ha
auarpaMmmax, rpadukax

6.3

Pemrats npuknagHbie 3aa4u, B TOM YUCIIE COLU-
ATbHO-YKOHOMHUYECKOTO U (PU3UYECKOr0 Xapak-
Tepa, Ha HauOOJIbIINE U HAUMEHBIITUE 3HAUCHUS,
Ha HaX0>XJICHUE CKOPOCTHU U YCKOPEHUS

Kon

pasne-
na

Kon
KOHTPOJIUpYE-
MOTO
pJIEMEHTA

DNeMEeHTBI CoAepKaHusl, IPOBEPsIEMbIEC
3aJIaHUSIMU HAYYHO-UH(POPMAIIMOHHOTO MaTepHa-
na

Anrebpa

Yuca, KOpHU U CTENICHU

1.1.1

Llenbre uncna

1.1.2

CreneHns ¢ HAaTypaJIbHBIM ITOKa3aTCJICM

1.1.3

JpoOu, MpoI1eHTHI, pallMOHAIBHBIC YHCIIA

1.14

CreneHsb ¢ 1eIbIM ITOKa3aTeIeM
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1.15

Kopens crenenu N>1 u ero cBoiicTBa

1.1.6 CreneHb ¢ paMOHAIBHBIM ITOKA3aTeNIEM U €€
CBOWCTBA
1.1.7 CBolicTBa CTEIEHHU C AEHCTBUTEIBHBIM II0Ka3aTe-
JeM
1.2 OCHOBBI TPUTOHOMETPHUH
1.2.1 CuHyC, KOCUHYC, TAHT€HC, KOTAaHT'€HC MTPOU3BOJIb-
HOTO yria
1.2.2 Panuannas Mepa yria
1.2.3 CuHHYyC, KOCUHYC, TAHT€HC U KOTAaHT'€HC YuCcia
1.2.4 OCHOBHBIE TPUTOHOMETPUYECKHUE TOKIECTBA
1.2.5 DopMyJTbI TPUBEICHUS
1.2.6 CuHyC, KOCUHYC U TAHT€HC CYMMBI U Pa3HOCTHU
JIBYX YTJIOB
1.2.7 CHHYC ¥ KOCUHYC JBOWHOTO yTJia
1.3 Jlorapudmel
1.3.1 Jlorapudwm yucna
1.3.2 Jlorapudwm npousBeieHUs, YaCTHOTO, CTENIEHU
1.3.3 JlecATUYHBIN U HATYpaTbHBIN JIorapu(Mbl, YUCIIO
e
1.4 [IpeoOpa3zoBaHust BbIpaKeHUI
1.4.1 [IpeoOpa3zoBaHus BbIpaKEHUH, BKIIOYAIOIINX
apu(MeTHUYECKUE OTlepaliu
1.4.2 [IpeoOpa3zoBaHust BeIpaXKeHUH, BKIFOUYAOIINX OTIe-
palyio BO3BEACHHUS B CTENIEHb
1.4.3 [IpeoOpazoBanus BeIpaKEHUH, BKIIOYAIOIINAX
KOPHM HaTypaJbHOW CTEIICHU
1.4.4 [IpeoOpa3zoBaHust TPUTOHOMETPUYECKUX BBIpaXKe-
HU
1.4.5 [IpeoOpa3zoBaHue BbIpaXKEHHI, BKIIOYAIOLIUX OIe-
panuto JjorapupMuUpoBaHus
1.4.6 Monynb (abcontoTHast BETUYMHA) YUCIa
2 YpaBHEHUS U HEPABEHCTBA
2.1 YpaBHeHus
2.1.1 KBanpaTHbie ypaBHEHUS
2.1.2 PanmonanbHble ypaBHEHUS
2.1.3 HppanmoHanbHbIE ypaBHEHUS
2.1.4 TpUroHOMeTpuYECKUE YpaBHEHNUS
2.1.5 IToka3aTenbHbIE YPaBHEHUS
2.1.6 JlorapudmMuueckre ypaBHEHUS
2.1.7 PaBHOCHIIBHOCTh YPABHEHHM, CUCTEM YPABHEHUM
2.1.8 [Ipocrelimue cuctemMbl ypaBHEHUH C ABYMSI HEU3-
BECTHBIMU
2.1.9 OcCHOBHBIE NIPHUEMBI PELIEHUS CHCTEM YPABHEHHUM:

IIoACTAaHOBKaA, aJIre6paI/Iqec1<oe CJIOXKCHUC, BBCC-
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HHC HOBBIX IICPCMCHHBIX

2.1.10 Hcnonb3oBanre CBOMCTB U IpaduKoOB GHyHKITUI
IIPU pEeUICHUU YPABHEHUM
2.1.11 N3o0pakeHne Ha KOOPIUHATHOM MIIOCKOCTH MHO-
JKECTBA PEIICHUN YPABHEHUN C IBYMsI IEPEMEH-
HBIMH U UX CUCTEM
2.1.12 [IpumMeHeHne MaTeMaTHYECKUX METO/I0B ISl pe-
HICHUS COJIEPIKATEIbHBIX 3a7a4 U3 PA3IUYHBIX 00-
JacTel HayKH U npakTuku. HTepniperanus pe-
3yJibTaTa, y4eT peajJbHbIX OrpaHUYEHUN
2.2 HepaBenctsa
2.2.1 KBanpaTHbie HEpaBeHCTBA
2.2.2 PanmonaibHble HEPABEHCTBA
2.2.3 IToka3arenbHbIC HEPABEHCTBA
2.2.4 Jlorapudmuueckue HepaBeHCTBA
2.2.5 CucTeMbl JINHEMHBIX HEPABEHCTB
2.2.6 CucTeMbl HEPaBEHCTB C OJIHOW MEPEMEHHOM
2.2.7 PaBHOCMJIBHOCTh HEPABEHCTB, CUCTEM HEPABEHCTB
2.2.8 Hcnonb3oBanue CBOMCTB U rpauKoB QyHKIIHI
IIPU PEIICHNU HEPABEHCTB
2.2.9 Meton uHTEpBAJIOB
2.2.10 N3o0pakeHne Ha KOOPIUHATHOM MIOCKOCTH MHO-
KECTBA PEIICHUI HEPABEHCTB C ABYMS IEPEMEH-
HBIMU U UX CUCTEM
3 DOyHKIMU
3.1 Onpenenenue u rpaduk GyHKIUN
3.1.1 @yHK1Ms, 00JaCTh ONpeaeiaeHus] QYHKIUN
3.1.2 MHO0eCcTBO 3HaUeHHI PYHKIIUU
3.1.3 ['padux pynkumu. [Ipumeps! GyHKIIMOHATBHBIX
3aBHCHMOCTEH B pEaIbHBIX MPOIIeccax U SBICHUSIX
3.1.4 OO6parnas @yskius. ['padux oOpaTHO QyHKITMN
3.1.5 [IpeoOpazoBanus rpaduKoB: MapauIeabHbIN me-
PEHOC, CUMMETPHSI OTHOCUTEIILHO OCE KOOpJIMHAT
3.2 DnemMeHTapHOe ucciaeaoBaHne QyHKITUN
3.2.1 MonotoHnHOCTh QyHKIUA. [TpoMexxkyTkH Bo3pac-
TaHUs U yObIBAHMUSI
3.2.2 YeTHOCTh U HEYETHOCTh (PYHKITUI
3.2.3 [lepuonnunocTh QyHKIUH
3.2.4 OrpannueHHOCTh QYHKIIUN
3.25 Touku 3kcTpeMyMa (JIOKaJIBHOTO MAKCUMyMa U
MUHUMYMa) QYHKIIAN
3.2.6 HauGoubiiee u HauMeHblee 3HayeHust QyHKIMU
3.3 OcCHOBHBIE 3JIEMEHTapHbIe PYHKIIUU
3.3.1 Jluneiinas Qyunkiums, ee rpaguk
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3.3.2 OyHKIMS, ONMHCHIBAIOIAs OOPATHYIO IPOMOPIIUO-
HAJIBHYIO 3aBUCUMOCTb, €€ TpauK
3.3.3 KBanpatnunas QyHkius, ee rpadux
3.34 CrenenHast pyHKIUS ¢ HATYypaJbHBIM IMOKa3aTe-
JeM, ee rpaduk
3.3.5 TpuronoMmerpuueckue GyHKIUU, UX TpaduKu
3.3.6 [ToxazarenbHast PyHKIHA, €€ rpaPuK
3.3.7 Jlorapudmuueckas QyHkius, ee rpagux
4 Havana MaTreMaTH4eCKOro aHauusa
4.1 [TpousBoaHas
4.1.1 [ToHsaTHE O MPOU3BOAHON (PYHKIIUM, TeOMETpUYE-
CKUU CMBICJI IPOU3BOTHOU
4.1.2 DU3NYECKUN CMBICIT TIPOU3BOIHON, HAXOXKICHUE
CKOPOCTH TSI TIPOIIecca, 3aAaHHOTO (HOPMYIIOi
WM rpauKoM
4.1.3 VYpaBHEHUE KacaTeabHON K rpaduKy GyHKIUN
4.1.4 [Ipon3BoaHBIE CYMMBI, PA3HOCTH, IPOU3BEACHHS,
YaCTHOT'O
4.1.5 [Ipou3BoHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHK-
107051
4.1.5 Bropas npousBoiHas u ee GU3n4ecKuil CMbICI
4.2 WccnenoBanne pyHKIUN
4.2.1 [IpumeHeHune Mpon3BOJHON K UCCIIEIOBAHUIO
(GyHKUMNA U TOCTPOEHUIO rpadMKOB
4.2.2 [Tpumepsl UCTIONB30BaHUS TPOU3BOAHOM ISl Ha-
XOXKJICHUST HAUJTYUIIIeTO PEIICHUs B MPUKIIAIHbIX,
B TOM YHCJI€ COLIMATIbHO-9KOHOMUYECKHUX, 3aJ1a4ax
4.3 [lepBooOpa3Hasi u UHTErpas
43.1 [lepBooOpa3HbIe 2IeMEHTAPHBIX (DYHKIIHIMA
4.3.2 [Ipumepsl MpUMEHEHUs1 MHTErpala B (pU3uKe 1
reOMETPUH
S ["'eomerpus
5.1 [InanumeTpus
51.1 TpeyroinbHUK
5.1.2 [Tapamnenorpamm, NpsIMOYTOIBHUK, pOMO, KBa-
pat
5.1.3 Tpanenus
5.1.4 OKpy HOCTb U KpYyT
5.1.5 OKpyXHOCTb, BIMCaHHasl B TPEYTOJIbHUK, U OK-
PYXXHOCTb, OTIMCAaHHAsI OKOJIO TPEYTOJIbHUKA
5.1.6 MHuoroyronsHuK. CyMMa yriioB BBITYKJIOIO MHO-
rOyTrOJbHUKA
5.1.7 IIpaBriIbHBIE MHOTOYTOJIBHUKY. Brincanusie u

OIMMCAHHBIC OKPYKHOCTH IIPABHUIIbBHOT'O MHOT'O-
YT'OJIbHUKA




5.2

IIpsiMbIE ¥ TITIOCKOCTH B NPOCTPAHCTBE

521

[epecekaromiuecs, mapamienbHbIe U CKPEIINBaiO-
Mecs MpsIMbIe; MEPIEHIUKYISIPHOCTD MPSIMBIX

5.2.2

[TapauienbHOCTB NPSIMOM Y INIOCKOCTH, IPU3HAKU
U CBOMCTBA

5.2.3

[TapannenbHOCTh MIIOCKOCTEU, ITPU3HAKHU U CBOM-
CTBa

524

[leprieHIUKYISIPHOCTD NPSIMOM M TJIOCKOCTH, IIPU-
3HAKH U CBOMCTBA; MEPIICHANKYJISIP U HAKJIIOHHAS,
TEOpPEMA O TPEX MEPIECHANKYIISIPax

525

[lepneHAUKYISIPHOCTD INIOCKOCTEN, MPU3HAKHA U
CBOWCTBA

5.2.6

[TapannensHoe npoekTupoBaHue. M3obpaxenue
MIPOCTPAHCTBEHHBIX PUTYD

5.3

MHororpaHHuKH

531

[Ipu3ma, ee ocHOoBaHMs1, OOKOBBIE peOpa, BHICOTA,
O0KOBasi MOBEPXHOCTD; MpsiMasi MPU3Ma; IPABUITb-
Hasl Ipu3Ma

5.3.2

[lapamnenenunen; Kky0; ciMMeTpuH B KyOe, B Ta-
pajuIeIenunesae

5.3.3

[Tupamma, ee ocHOBaHHME, OOKOBBIE pedpa, BHICO-
Ta, 0OKOBasi IOBEPXHOCTh; TPEYTroJIbHAS THPAMH-
Jia; IpaBWJIbHAS MUPAMHUIA

5.34

Ceuenus Ky0a, IpU3Mbl, MUPAMUIBI

535

[IpencraBnenre o0 MPaBUIBHBIX MHOTOTPAHHHUKAX
(TeTpanzip, Ky0, OKTa’Ap, JOACKAdIP U UKOCAIIP)

2.4

Tena u TOBEpXHOCTH BpalICHUS

541

Humuanap. OcHoBaHME, BICOTA, OOKOBAs TOBEPX-
HOCTb, 00pa3yrolas, pa3BepTKa

5.4.2

Konyc. OcHOBaHue, BpICOTa, OOKOBas MOBEPX-
HOCTb, 00pa3yroIias, pasBepTKa

543

[Tap u cdepa, UX ceyeHHs

9.5

I/ISMCpeHI/IC ICOMCTPHUYCCKUX BCININH

55.1

Bennuuna yria, rpagycHas Mepa yria, COOTBETCT-
BHUE MEXK]Y BEJIMYMHOM yIJIa U JJIMHON JyT'H OK-
PYXKHOCTH

5.5.2

Yron Mexay NpsAMbIMA B IPOCTPAHCTBE; YTOJI Me-
KLy IPSIMOM M TIJIOCKOCTBIO

5.5.3

JlniHa oTpe3ka, JTOMaHOU, OKPYKHOCTH, IEPUMET]P
MHOT'OYTOJIbHUKA

554

PaccrosiHre OT TOYKM 10 IPSIMOM, OT TOYKH JO
TUIOCKOCTH; PACCTOSHUE MEXKTY MapajilelIbHbIMU
MIPSIMBIMU, TTAPAJUIETbHBIMU MIIOCKOCTIMU

5.55

[Inomans TpeyrojibHUKa, MapajiesorpaMma, Tpa-
NEIUH, Kpyra, CeKTopa
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5.5.6

[Tnomans MOBEpPXHOCTH KOHYCA, [IMIIMHAPA, Che-
pBI

5.5.7

O6bem Ky0a, mpsMOYTOJILHOTO Mapajuieienunesa,
nUupamMubl, IPU3MbI, HUIUHIPA, KOHYCA, 111apa

5.6

KOOpI[I/IHaTLI N BCKTOPHI

5.6.1

JlexapToBbI KOOPAMHATHI HA TUIOCKOCTU U B MPO-
CTPaHCTBE

5.6.2

dopMyIia pacCTOSIHUS MEXAY ABYMSI TOUKAMU;
ypaBHEHUE chepsl

5.6.3

Bekrtop, Moyiib BEKTOpa, paBEHCTBO BEKTOPOB;
CJI0’KEHHE BEKTOPOB U YMHOXEHUE BEKTOPA Ha
YHCJIO0

5.6.4

KOJIJII/IHCapHLIe BCKTOPHI. Paznoxenue BCKTOpa I10
JABYM HCKOJUIMHCAPHBIM BCKTOpAM

5.6.5

KOMHJIaHapHI)IC BCKTODPEI. Paznoxenue 1o TPpEM
HCKOMIIJIAaHAPHBIM BCKTOPaM

5.6.6

KOOpI[I/IHaTBI BCKTOpAa, CKaJLIPHOC IMTPONU3BCACHHUC
BCKTOPOB, YI'OJI MCXKJYy BEKTOpaMH

DneMeHThl KOMOMHATOPUKU, CTATUCTUKUA U TEOPUU
BEPOSITHOCTEU

6.1

DJeMeHTHI KOM6I/IHaTOpI/IKI/I

6.1.1

[ToouepenaHblii 1 0OTHOBPEMEHHBIN BBIOOD

6.1.2

@opMyIIbl UKCIIa COYETAHUN U TIEPECTAaHOBOK. bu-
HOM HproTOHA

6.2

DIEMEHTHI CTATUCTHUKH

6.2.1

TabnuuHoe u rpadudeckoe mpeAcTaBICHUE J1aH-
HBIX

6.2.2

HucioBble XapaKTEpUCTUKU PSAOB JaHHBIX

6.3

DJIEMEHTBI TEOPUU BEPOSTHOCTEN

6.3.1

BepostHOCTH COOBITHH

6.3.2

[IpuMepbl UCITOIB30BAHUS BEPOATHOCTEN U CTATH-
CTUKH IPU PEIICHUH NPUKJIAJHBIX 3a7a4

KonTponbsHble U3MepuTenbHble MaTepuaibl Ajisi MOoAroToBku K EI'D mo3BossoT ye-
TaHOBUTH YPOBEHb OCBOCHHS BBIMTYCKHUKAMH (eJIepaIbHOr0 KOMIIOHEHTa TOCYJapCTBEH-

Hay4Ho-uHpopManMoOHHbIA MaTepuaJ no pusuke

HOTO 00pa30BaTEIHLHOTO CTaHAApTa CPEIHETO (ITOTHOTO0) 00IIeTr0 00pa30BaHU.

[IpencraBnennas moxens KMMoB mo ¢usuke npeaHazHaudeHa it dPGEKTHBHOM

noarotoBku K EI'D o ¢usuke B 2011 r.

XapakTepuCTHKA CTPYKTYPbI U CO/IePKAHUA Pad0ThI

Pabora cocTout u3 3 yacTeH, BKIIFOUaronux 39 3agaHui.
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Yactse 1 conepxurt 30 3aganuii (A1-A30). K kaxxnomMy 3anannto gaercsa 4 Bapuan-
Ta OTBETA, U3 KOTOPBIX MPABUIBHBINA TOJIBKO OIHH.

Yacts 2 conepxut 4 3ananus (B1-B4), Ha koTOphIe ciieqyeT 1aTh KPaTKH OTBET.

Yacts 3 coctout u3 5 3agau (C1-C5), a1 KOTOpbIX TpeOdyeTcs 1aTh pa3BEPHYThIE
pEILICHUS.

[Ipu BBINOJIHEHUH 331aHUN YaCTH 2 3HAYEHUE UCKOMOU BEJIMYMHBI CIIETYET BbIpa-
3UTh B T€X €IMHULIAX (PU3NYECKUX BEJIMYMH, KOTOPbIE YKa3aHbI B YCIOBUHU 3a/1aHus. Ec-
JIM TaKOT'O YKa3aHHUS HET, TO 3HAUE€HUE BEJIMUYMHBI CIEAYET 3anucarb B MexayHapoaHOH
cucreme equnul (CH). Ilpu BeruncneHnu paspenaercsi HCHoIb30BaTh HEMPOrpaMMHU-
PYEMBIl KaIbKYJISATOP.

3amaHusl ¢ KpaTKUM OTBETOM 4acTH | paboThl IpeaHa3HA4YeHbl ISl ONpEAESICHUS
KOMIIETEHTHOCTH BBITYCKHUKOB OOpa30BaTEIbHBIX YUPEXKICHUH, pealn3yIoUX Ipo-
IpaMMBbI CPETHETO (ITOJTHOTO) 001Iero 00pa3oBaHus Ha 0A30BOM YPOBHE.

YacTte 2 BKIIOYAET 4 3a7aHus C KpaTKUM OTBETOM, MpEe/IHa3HAYEHHbIE NJisi Oojee
TOYHOU quddepeHnrnanuy abuTypUueHTOB By30B.

B 3agaHusx ¢ pa3BepHYThIM OTBETOM YacTH 3 3K3aMEHALMOHHOW padOThl AOJKHO
OBIThH 3aMMCAHO MOJHOE 0OOCHOBAHHOE PELIEHUE 3a/1a4H.

XapaKkTepuCTHKA NPOBEePAEMbIX 3HAHUI, YMEHUI U HABBIKOB

B paGote mpoBepsroTCsi OCHOBHBIE DJIEMEHTHI COJIEp)KaHUsl, U3yUeHHbIE B Kypce (u-
3UKU CpeHeH (MOJHOMW) MIKOJBI: 3HAHUE OCHOBHBIX (POPMYJ, YMEHHUE UX MPUMEHSTH K
PEIICHUIO0 KOHKPETHBIX (PU3NYECKUX 3a]1a4, YMEHUE MTPOBOIUTH BEIYMCICHUS U OIEHKH.

ConepxaHue U CTpYKTypa paOOThl JAlOT BO3MOKHOCThH JOCTATOYHO IOJIHO TpOBe-
PUTH KOMIUIEKC YMEHHUI M HaBBIKOB MO MPEIMETY:

. YMETh UCMOJIb30BaTh NMPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUUYECKOU JEATEIb-
HOCTH Y TTIOBCEIHEBHOM KU3HU;

. YMETb CTPOUTH U UCCIICIOBATh MATEMATHUYECKHUE MOJIETH (PU3NUECKUX MPOIIECCOB.

Koauguxarop TpedoBaHMii K YPOBHIO IOATOTOBKH BbINYCKHHKOB
1no pu3zuKe
JJISI COCTABJICHUS KOHTPOJIbHBIX H3MEPHUTEIbHBIX MATEPHAJIOB
€IMHOT0 TOCYAapPCTBEHHOr0 3k3amena 2011 r.

Komudukatop TpeboBaHUil K YPOBHIO MOJATOTOBKHU MO (PU3HUKE BBHITYCKHUKOB CpE/I-
Hel (TIOJTHOM) MIKOJIBI COCTaBJeH Ha ocHOBe O053aTeIbHOrO0 MUHUMYMa COJICpKAHUS OC-
HOBHBIX 00pa30BaTeNIbHBIX MporpamMm U TpeOoBaHUN K YPOBHIO MOATOTOBKH BBITYCKHHU-
KOB cpenHert (moanoit) mkosbl (ITpukaz MO P® «O06 yTBepxkaeHun (peaepabHOTO KOM-
noHeHTa ['ocy1apCTBEHHBIX CTaHAAPTOB HAYAIBLHOTO 00I1IET0, OCHOBHOT'O OOIIETo U Cpe-
Hero (moJjiHoro) obmiero oopazoanust ot 05.03.2004 Ne 1089).
KoaudukaTop TpeboBaHmil o BceM paszeniaM BKIIOYAET B ceOst TpeOOBaHUS K YPOB-
HIO MOJITOTOBKH BBIITYCKHUKOB cpeHel (TI0JIHO#) 1Kokl (0a30BbIi ypoBeHb). B cooTBeT-
CTBUM CO CTaHJApTOM CpeaHell (MOJHOM) MIKOJIBI B TPEOOBAaHUS K YPOBHIO MOJATOTOBKH
BKJTFOYAIOTCS TAK)Ke 3HAHUS, HEOOXOIUMBIE /IS OCBOSHUSI COOTBETCTBYIOIINX YMEHUH.
B nepBom cTonbrie npuBeneHHON HMKE TaONMIIBI YKa3aH KOJ pasjelia, KOTO-
POMY COOTBETCTBYIOT KpYyMHbIE OJIOKH copepkanus. Bo BTOpoM cTonb1ie mpuBOAUTCS
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KOJ 3JIEMEHTa COJEpXKaHUsl, 1Ji1 KOTOPOro CO3/1al0TCsA MPOBEepOoUHbIe 3aaanus. Kpyt-
HbIE OJIOKU CONIepKaHusl pPa30UTHI Ha OOJIee MEITKHUE AIEMEHTHI.

B nocnennem cronbue ykazaHo cooTBeTcTBUE craHaapty: Cb — cranpmapt
cpeaHero (mosiHOro) 061ero odpasoBanus, 6a3oBbiid ypoBeHb, CII — ctanmapT cpen-
Hero (mosiHoro) obmiero odpa3zoBanus, NpopuiIbHbIA ypoBeHb, CO — craHmapT oc-
HOBHOTO O0IIIETO 00pa30BaHMUS.

Kopn pa3- Koa xonTpoO- JJIeMeHTBI COAepPKaHus, CooTBeTCTBHE
aesa JIMPYeMOro 3JieMeHTa npoBepsieMble Ha | S CTaHAAPTy
1 MEXAHHKA
1.1 KHUHEMATHKA
1.1.1 MexaHnueckoe IBMKEHUE U €r0 BUIBI CO, Cb

' B paszaen | koaupukaTopa He BKIIOUEH Pa3el CTaHAapTa NPOGUILHOTO YPOB-
Hs «CTpoeHue BceneHHOI» U 37eMEHTBl aCTPOHOMMH, COJAEpIKAIllMecss B CTaHJapTe
0a30BOr0 ypOBHs. DTH AJIEMEHTHI He M1anupyercs nposepats B KM EI'D no ¢puzu-
ke B 2011 r. B cBSI3U ¢ HENOCTATOYHOM MPOPAOOTAHHOCTHIO TPEOOBAHMIA K X YCBOE-
HUIO B METOJIMKE MPETOoAaBaHusl MpeaMeTa.

1.1.2 OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS CII
1.13 CxopocTb CO
114 VYckopenue CO
1.15 VYpaBHEHUST NPAMOIMHEHHOTO PaBHOYCKOPEHHOIO  JBH- Cb, CII
KEHUS
1.1.6 CsoOomHOE mageHue CO
1.1.7 JIBI>KeHHE 1O OKPYXHOCTH C MOCTOSHHOM MO MOJYIIO CO, Cb
CKOpPOCTHIO. LIeHTpocTpeMUTENbHOE YCKOPEHHE
12 JIMHAMUKA
121 Cuna. [IpuHiun cynepno3uuuu cui CO, CII
1.2.2 Macca, IIOTHOCTB CcO
1.2.3 3aKkoHBl JTUHAMUKU: TepBblii 3akoH Heiorona. Muepuu- CB, CII
aJbHBIC CUCTEMBI OTCUETa
1.2.4 3aKOHbBI TMHAMUKH: BTOPOU 3aKOoH HproTOHA CB, CII
1.25 3aKoHBI TUHAMUKH: TPETHI 3aKk0H HproTOHA CB, CII
1.2.6 [Tpuntun oTHOCUTENBHOCTH [ anmumes CB, CII
1.2.7 Cuitel B MEXaHUKE: CHJIA TSHKECTH CO, CII
1.2.8 Cunel B MEXaHHKE: CHJIA YIIPYTOCTH CO, CII
1.29 Cunel B MEXaHHKE: CHJIa TPEHUS CO, CII
1.2.1 3aKOH BCEMUPHOTO TATOTCHUS CO, CB,
1.2.1 Bec u HeBecomocTh CII
1.3 CTATHKA
1.3.1 MOMEHT CHJIBI CII
1.3.2 VYcnoBus paBHOBECHs TBEPAOIO TeNa CIl
1.3.3 3akon [lackans CcO
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134 3akoH Apxumena CO
14 34AKOHbI COXPAHEHU B MEXAHUKE
14. HNmnynsc Tena CO
14. 3aKOH COXpaHEHMsI UMITyJIbCa CO, Cb,
1.4. PabGora cunbl CcO
1.4. MouHOCTh CcO
1.4. Kunernueckas sneprus CO
14. [ToreHunanbHas 3HEprus CO
1.4. 3aKOH COXpaHEHUsI MEXaHUUECKOW SHEPIUn CO, Cb,
14. ITpocteie Mexanusmel. KI1/] mexanuzma CO
1.5 MEXAHUYECKUE KOJIEBAHUA U BOJIHBI
15. ["apMoHnueckue KoseOaHus CII
1.5. AMIUIMTY/Q, IEPUO, YACTOTa KOJICOaHUMA CII
1.5. CB00OOHBIE KOJNIEOAHUS CO, CII
1.5. Bremnyxaennsie konebanus. Pesonanc CII
15. Mexanundeckue BOJIHBI. [[i1MHa BOJIHBI CO, CI1
1.5. 3ByK CO
MOJIEKYJIAPHAA @U3UKA. TEPMOJIHHAMHKA
2.1 MOJIEKYIJIAPHAA ®HU3HUKA
211 Mopenu cTpoeHUs Ta30B, JKUJIKOCTEH U TBEPJbIX TE CO, CBb,
2.1.2 TeruioBo€ JBUAKEHUE ATOMOB U MOJIEKYJ BEILIECTBA CO
2.1.3 BbpoyHOBCKO€E IBH>KEHME CO
2.1.4 Huddyszus CO
2.15 B3aumoeiicTBre yacTull BelecTBa CcO
2.1.6 Mogens uaeanbHOro ra3a CII
2.1.7 CBs3b MEXIy NABICHUEM U CPEHEN KMHETUUYECKOUN DHEp- CII
THEH TETIOBOTO JIBMKCHUS MOJICKYJT HCalTbHOTO Ta3a
2.1.8 AOGcomroTHas TeMiieparypa CII
2.19 AbGcomoTHas TemrepaTrypa Kak Mepa cpefiHed KMHETHYeCKOil Cb
SHEPTUH €T0 YaCTHII
2.1.10 VYpaBuenue MenneneeBa-Knaneiipona Cbhb, CIT
2.1.11 N3omporieccrl: M30TEPMUYECKHM, M30XOPHBIN, M300apHBIH, CII
aarabaTHBIN MPOIECCHI
2.1.12 HachllieHHbIC ¥ HEHACHIIIICHHBIE TTAPhI
2.1.13 BaaXHOCTb BO31yXa
2.1.14 N3meHenune arperaTHbIX COCTOSIHUM BEIIECTBA: UCTIAPEHUE CO, CII
1 KOHJICHCAITUsI, KUTICHUE JKUJIKOCTH
2.1.15 M3MeHeHne arperaTHbIX COCTOSIHUM BEUIECTBA: IJIABICHUE U CO, CII
KpUCTAILTU3aIUs
2.2 TEPMO/IMHAMHUKA
221 BHyTpenHsis sHeprus CO
2.2.2 TemioBoe paBHOBECHE CO
2.2.3 Tennonepenava. Buasl Ternonepenaun CO
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224 KonnyecTBo TemioTsl. Y aenpHast TEMIIOEMKOCTb BELIECTBA CO
2.25 ITepBblii 3aKOH TEPMOAMHAMUKHI CBb, CII
2.2.6 Bropoii 3akoH TepMOAMHAMUKH CIl
2.2.7 KIIJI TermoBoi MamuHbl CII
2.2.8 [IpuHUMITBI AEMCTBUS TEIIOBBIX MAIINH CII
2.2.9 TeruioBbIe IBUTATENN U OXPaHa OKPYKAIOIIEH CpeIbl CB, CII
3 SJIEKTPO/ITHHAMHKA
3.1 DJIEKTPUYECKOE I10JIE
3.11 DnexTpu3anus Tei CO
3.1.2 B3aumoneiictBue 3apsiioB. J[Ba Buaa 3apsiga CO
3.1.3 3aKOH COXpaHEHUs IEKTPUUYECKOT0 3apsaaa CO, Cb,
3.14 3akoH Kynona CIl
3.15 JleiicTBHE IEKTPUUECKOTO TOJIST Ha AIEKTPUUECKUE 3aPSIbI CO
3.1.6 HanpskeHHOCTD 37€KTPUUECKOT0 MO CIl
3.1.7 [TpuHIMD Cynepno3ULIuy JEKTPUUECKUX M10JIeH CIl
3.1.8 TIoTEHIHMAIBLHOCTD 3JICKTPOCTATHYSCKOTO HOJIS CI1
3.1.9 [ToreHnman syexkTpudeckoro moiysi. PasHOCTH MOTEH- ClI
I1AJIOB
3.1.10 [IpoBOIHUKY B AIEKTPUYECKOM I0OJIE CII
3.1.11 JM3NeKTpUKHU B 3JIEKTPUYECKOM T10JIE CII
3.1.12 OnekTpuueckas eMkocTb. Konaencarop CII
3.1.13 OHeprus MEeKTPUIECKOro MoJIs KOHJIEHCATOpa CII
3.2 34AKOHBI IIOCTOAHHOI' O TOKA
3.2.1 OnexTpudeckuii Tok. Cuila TOKa, HANpsDKEHUE, DIIEK- CO, Cb,
TPUYECKOE CONPOTHUBIICHHE CIl
3.2.2 3akoH OMa 11 ydacTKa Lenu CO
3.2.3 ONEeKTpOoABMKYLIAs CUIIa CII
3.24 3akoH OMa AJ1s IOJTHOM 2JIEKTPUYECKON LIENH CII
3.25 [TapamiensHOe W TMOCTENOBATENFHOE COCTUHEHUE IIPO- CII
BOJIHUKOB
3.2.6 PaGora snexrpuueckoro Toka. 3akoH [xoyns—Jlenua CcO
3.2.7 MoOIIHOCTb JEKTPUUECKOTO TOKA CO
3.2.8 Hocurenn >neKTprdecKoro 3apsiia B pa3iindHbIX Cpeaax CBb, CIT
3.2.9 [TonynpoBonuuku. CoOCTBeHHass W NpPUMECHass IPOBO- CII
JTMMOCTb TTOJTYITPOBOTHUKOB. [10ITyIIpOBOTHUKOBBIN JHO
MATHUTHOE I10JIE
3.3.1 B3aumopeiicTBiue MarHuToB CO
3.3.2 MarauTHoe 1moJjie MPOBOJHUKA C TOKOM CO, CB,
3.3.3 JleificTBME MAarHUTHOTO TIOJISI HA TIPOBOAHUK ¢ TOKOM. CH- CO, CII
na Amnepa
3.3.4 Cuna Jlopenna CII
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3.4

OJIEKTPOMATHUTHAA HH/[YKIIHA

34.1 SIBieHME IEKTPOMArHUTHON UHIYKIIUU CO, Cb
34.2 MarHuTHBII TOTOK CII
3.4.3 3aKOH 3JeKTpOMarHuTHOM nuaykuuu dapanes CIl
344 [IpaBuno Jlenna CII
345 CamouHayK1IMs CII
3.4.6 NHAyKTUBHOCTH CIl
3.4.7 OHeprus MarHUTHOT'O TOJIsS CIl
3.5 DJIEKTPOMAT'HUTHBIE KOJIEFAHUA U BOJIHbBI
351 CBoOomHbBIC dJIEKTpOMAarHuTHeIe Koyiebanus. Komneba- CII
TETBHBIA KOHTYD
3.5.2 BBIHYKXIESHHBIE 3JSKTPOMArHUTHBIE KOJICOaHU CII
3.5.3 Ilepemennbiii Tok. [Ipon3BoACTBO, Mepeaaya u MoTpeOIcHNE CII
ANEKTPUYECKON IHEPTUHU
3.5.4 DJIEKTPOMArHuTHOE I0JIe CB, CII
3.5.5 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH CB, CII
3.5.6 Paznuunbie BUABI SJEKTPOMArHUTHBIX M3IYYEHHH W HX CBb, CII
pUMEHEHHE
3.5.7 TlpuHuuUIbI paguoCBsI3U U TEICBUICHUS CII
3.6 OIITHKA
3.6.1 OtpakeHue cBeTa. 3aKOH OTPaXKEHUS CBETA CO
3.6.2 [1nockoe 3epkaino CO
3.6.3 [Ipenomnenue ceera CO, CII
3.6.4 [TomHOE BHYTpEHHEE OTpAKEHUE CI1
3.6.5 Jlunza CcO
3.6.6 dopmyIia TOHKOH JTMH3BI CII
3.6.7 OnTuueckue nmpubopsl. ['1a3 kak onTuyeckasi cuctema CO
3.6.8 BonHoBBIE CBOlCTBA cBETa Cb
3.6.8. WNurtepdepentus ceera CI1
3.6.8. Hudpakmus cera CI1
3.6.8. Hucnepcus cera CO, CII
3.6.9 Hudpakironnas pemieTka CI1
4 OCHOBbI CITIEITHAJIbHOH TEOPHH OTHOCHTEJIbHOCTH
4.1 [TocTynaTsl TEOpUU OTHOCUTEIBHOCTH DUHIITENHHA CIl
4.2 [Tonnas sHEeprus CIl
4.3 Oueprus nokos. Jlehekt macchl U SHEPrUs CBA3U CII
5 KBAHTOBAA ®H3HKA
5.1 KOPITYCKYJIAPHO-BOJIHOBOU JIVAJIU3M
5.1.1 I'mnoreza M.I1nanka o kBaHTax CII
5.1.2 dotordp ekt CBb, CII
5.1.3 Omneitel A.I'.CroneroBa CII
5.14 VYpaBHenue DiiHireitna st horodppexta CII
515 doTon CB, CII
5.18 I'nniore3a ne bpoiinst 0 BOMHOBBIX CBOMCTBAX YaCTHUIL CII
5.1.9 Judpaxius 3JeKTPOHOB CIl
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5.2 OU3UKA ATOMA
521 [1nanerapnast MmoJzieb aTomMa CO, CB,
5.2.2 KBantoBble noctynars! bopa CBb, CII
5.2.3 JIuneituaTele CIEKTPbI CIl
524 Jlazep CB, CII
5.3 OU3UKA ATOMHOI O AJ[PA
5.3.1 PagnoaktuBHOCTE. Anb(a-, 6eTa- ¥ raMMa-u3IydeHuUs CO, CII
5.3.2 3aKoH paJIMOaKTUBHOTO pacraja CI1
5.3.3 Hyxnonnas mozens spa CO, CII
5.34 OHeprus cBs3U HyKJIIOHOB B si/ipe. SIIepHbIE CHIIBI CBb, CII
5.35 Snepusie peakiuu. Llennas peaxiust geneHus siaep CO, CII
6 OU3HKA H METO/IbI HAYYHOI' O IIO3HAHHUA
6.1 Habmonenue u onucanne GuU3nIecKux sBICHUI CO, Cb
6.2 Pu3NYEeCKUi IKCIIEPUMEHT CO, Cb
6.3 W3mepenue Gpusnueckux BeMUYnH. MexxayHapoaHas CO, Cb
CUCTEMa eIUHUI]
6.4 MopenupoBaHue SIBICHUI U 0ObEKTOB MIPUPO,IBI CII
6.5 HayuHble runoresbl Cb, CII
6.6 Ou3nYecKre 3aKOHbI U TEOPUHU, TPAHUIBI UX TPUMEHUMOCTH CII

Ilepeyenb TpeGOBaHMI K YPOBHIO IOATOTOBKHU BbIILYCKHUKOB, 10CTHKEHHE
KOTOPBIX NMPOBEPSETCH HA eIUHOM IOCyIapCTBEHHOM 3K3aMeHe 1o Gu3uke

[lepeueHb TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBITYCKHUKOB, JOCTHKEHUE KO-
TOPBIX MPOBEPSETCS HA €AMHOM TOCYIapCTBEHHOM 3K3aMeHe Mo (hU3HKe, COCTaBJICH
Ha OCHOBE pazzena «TpeboBaHMS K YPOBHIO MOATOTOBKU BBITYCKHHKOB» Denepaiib-
HOTO KOMITOHEHTa TOCYAapCTBEHHBIX CTAHIAPTOB OCHOBHOTO OOIIEro M CPEIHETO
(mosiHOTO) 061IETO 00pa3zoBanHus (0a30BbIN U TPOPUILHBIN YPOBHH).

B nepBbIX 1BYyX cTosIONAaX TabJUIbI JaHbl KOABI TPEOOBAaHMI, B TPETHEM — TpE-
O00BaHHWs K YPOBHIO MOATOTOBKH BBITYCKHHKOB, JOCTH)KEHHE KOTOPBIX MPOBEPSETCS
Ha EI'D.

B mnocnennem cronbue ykazaHo coorBercTBUe cTaHaapty: Cb — cranmgapt
cpennero (moJIHOTO) o0Iero oOpa3zoBanus, 6a30BwIit ypoBeHb, CII — cTanmapt cpen-
Hero (ToJiHoTO) o0Iero oOpa3zoBanwsi, MPoduIbHEI ypoBeHb, CO — cTaHmapT oc-
HOBHOTO 00111er0 00pa3oBaHusl.

Kox  TpeboBa- |TpeGoBaHusi K ypOBHIO NOATOTOBKM BbIIYyCKHUKOB, 0CBOeHHe |CoOTBETCTBHE
Hust’ KOTOPBIX nposepsiercs Ha EI'D CTaHgapr
1 3HATB/IIOHUMATD
1.1 CMBICIT (PU3NYECKUX TTOHITUH:
1.1.1 dbusnueckoe sBICHHE, TUIMOTE3a, QU3MUECKUN 3aKOH, TEOpHs, Be- CO, Cb
IIECTBO, B3aMMO/ICHCTBHE, 3JIEKTPOMAarHUTHOE IT0JIe, BOJHA, ()OTOH,
aTOM, aTOMHOE SIJIPO, HOHU3UPYIOIINE U3JTYUEHUs

17




1.1.2

¢u3nyeckas BeIMYMHA, MOJENb, MPHHLUI, MOCTYJIAT, MPOCTPAH-
CTBO, BpeMs, HHEpLHAIbHAsA CUCTEMA OTCYETa, MaTepuanabHas TOY-
Ka, HJICAIbHBIH Ta3, PE30HAHC, HJICKTPOMArHUTHBIE KOJeOaHMS,

crrt

1.2

CMBICJI (bI/I3I/I‘IeCKI/IX BCINYHH:

1.2.1

yTh, CKOPOCTh, YCKOPEHHUE, Macca, IJIOTHOCTh, CHJIA, JaBIICHUE,
UMITYJIbC, PabOTa, MONIHOCTh, KHMHETHUYECKAash DHEPTHUs, MOTCHIIM-
aNbHAass dHEPrusi, Kod(Q( UIIMEHT MOJE3HOTO JCHCTBUS, BHYTPEHHSSA
9HEprusi, TeMieparypa, abCoJIIOTHAs TeMIleparypa, CPeIHss KHHe-
TUYECKash DHEPrus YacTHUI] BEIIECTBA, KOJIMYECTBO TEILIOTHI,
yIleNbHasl TEIUIOEMKOCTh, BJIQKHOCTh BO3/yXa, JJIEKTPUUYCCKHIA 3a-
psA, cuila DJICKTPUUYECKOTO TOKA, JIIEKTPUYECKOE HaNpsDKEHUE,
AJIEKTPUUECKOE COMPOTHUBIICHHE, PadOTa U MOIIHOCThH JJIEKTpHYE-
CKOTO TOKa, (DOKYCHOE PACCTOSTHUE JINH3bI

CO, Cb

1.2.2

NnepeMCcuICHNEC, MOMCHT CHJIbI, IICPUOJ, YaCTOTA, aMIUIMTyada KOJIC-
6aHI/II71, AJIMHa  BOJIHBI, YZACJIbHAA  TCIIOTa nap006pa30BaHI/I${,
yaciibHad TCIJIOTA IUIaBJICHUA, YACJIbHAA TCIUIOTA CropaHus, Ha-
MMPsSXKCHHOCTD QJICKTPHUYCCKOI'0 II0JIsI, Pa3HOCTb IIOTCHIHUAJIOB,
SJICKTPOCMKOCTb, OJSHCPIrUuA JSJICKTPHUYCCKOI'O IIOJA, 3JICKTPOABH-
Kylast Cujia, MarHUTHBIN MOTOK, UHAYKIIUA MAarHuTHOI'O IOJIA, UH-
AYKTUBHOCTb, SHCPTHA MArovuTHOI'O IIOJIA, IMOKAa3aTcClib ITPCIIOM-
JICHU, OIITHYCCKAasA CUJIa JIMH3bI

CIl

CMBICJI d)I/ISI/I‘ICCKI/IX 3aKOHOB, IIPMHIIMUIIOB, ITIOCTYJIATOB.

131

3akoHOB Ilackans, Apxumena, 3akoHOB AuHamMuku HprotoHa, Bce-
MHUPHOTO TATOTEHUSI, COXPAHEHUS UMITYJIbCA U MEXAHUYECKOH SHEp-
TUU, COXPAHEHUS OHHEPruu B TEIUIOBBIX IMpoIeccax, TEPMOIM-
HaMUKH, COXPAaHEHMs 3JIEKTPUYECKOro 3apsaa, Oma Juisl ydacTka
anexkTpuueckon uenu, Jxoyng-JIeHna, 3JI€KTPOMAarHUTHOW WH-
OYKIUW, TPSIMOJMHEWHOTIO PACIPOCTPAHEHUSI CBETA, OTPAKEHUS
cBeta, hotodddexTa

CO, Cb

1.3.2

IMPUHIMUIIBI CYNEPHO3ULIMA U OTHOCUTENIBHOCTH, 3aKOH ['yka, oc-
HOBHOE YpPaBHEHHE KHUHETHMYECKOW TEOpPUH ra3oB, YpaBHEHHUE CO-
CTOSIHUSI WJIeaIbHOTO Ta3a, 3akoH KymonHa, 3akoH Oma i MOJTHOM
LEMNHU, 3aKOH MPEIOMJIEHUS CBETA, MOCTYJAThl CIIEHUAIbHON TEOpHH
OTHOCHUTCIIbHOCTH, 3aKOH CBA3U MACCBHI U OHCPIUU, ITOCTYJIAThI Bopa,
3aKOH PaJMOAKTUBHOIO pacnaja; OCHOBHBIEC IOJOKEHUS H3ydae-
MBIX (U3UYECKUX TEOPUH U UX poJib B (OPMUPOBAHUU HAYYHOTO
MHPOBO33pEHUS

CIl

YMETbH

OITMCHIBATEL U OOBACHSITE

2.1.1

dusuueckue senenusA: PABHOMEPHOE INPSAMOIMHENHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JABUKEHUE, Nepeady JIaBICHUS
JKUJKOCTSMH U Ta3aMHu, TJIaBaHUE TeJ, MEXaHUYECKHEe KOeOaHus 1
BOJIHBI, UG Y310, TEIUIONPOBOIHOCTh, KOHBEKIIMIO, H3IyYeHUE,
WCIIapeHue, KOHJEHCAlUI0, KATIEHNE, IJIABJICHNEe, KPUCTAJUI3ALHIO,
ANEKTPU3ALUIO TEJ, B3aUMOJECUCTBUE HIIEKTPUUYECKUX 3apsJIOB,
B3aMMOJICICTBUE MAarHWTOB, JCHCTBHE MAarHUTHOTO TOJS Ha MPO-
BOJHUK C TOKOM, TEIUIOBOE JEHUCTBHE TOKA, AJIEKTPOMArHUTHYIO
MHIYKIHUIO, OTPAXKEHHE, ITPEJIOMIICHNE U JUCIIEPCHUIO CBETA;
Qusuueckue aenenusn u ceoiicmea men: IBUKeHUE HEOECHBIX TET U
HMCKYCCTBEHHBIX CITYTHHKOB 3€MJIM, CBOMCTBA Ta30B, KUJIKOCTEH H
TBEPJBIX TEN; JIEKTPOMArHUTHYIO UHAYKIIUIO, pacIpocTpaHe-

O
Cb
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HUC BJICKTPOMArnuTHBIX BOJIH; BOJIHOBBLIC CBOMCTBA CBCTA; H3IIYy-
YEHHUE U TOTJIONICHNE CBeTa aTOMOM; (hOTOI(PDEKT;

2.1.2

pe3ynbmamol IKCREPUMEHMOG: HE3aBUCUMOCTh YCKOPEHHS CBO-
OOIHOTO TMajJCHUs OT MAacCChl IMAJAOIIEro Tela; HarpeBaHue rasa
pu ero OBICTPOM CXKATHHU M OXJIAXKJICHHUE MPH OBICTPOM pacIiupe-
HHH; TTOBBIIICHUE JTABJICHUS Ta3a NPU €ro HarpEeBaHUU B 3aKPBITOM
cocyzie; OpOYHOBCKOE JIBMIKCHHUE; DJIEKTPU3AIUs TEN MPU MX KOH-
TaKTe; B3aMMOJCHCTBUE MPOBOJHUKOB C TOKOM; JICHCTBUE Mar-
HUTHOTO TIOJISl HA TPOBOJHHUK C TOKOM; 3aBHUCHMOCTH COIPOTHBIIE-
HUS TIOJIYIPOBOJHUKOB OT TEMIIEPAaTyphl U OCBEIICHHS; JJICKTPO-
MarHUTHAasT WHIYKIHS, PACIPOCTPAHEHUE SIIEKTPOMATHUTHBIX
BOJTH; JHCTIepCHsI, UHTEpPEPEHIUS U TUPPAKIUs CBETA; U3TYUCHHE
U TIOTJIONICHWE CBETa aTroOMaMH, JUHEHYaThie CIEKTPhI; (OTO-
2 deKT; pagnoaKTHBHOCTh

CIl

2.2

OIIMCBIBATDh (byH[[aMeHTaJIBHHC OIIBbITHI, OKa3aBIIHEC Cy-
ICCTBECHHOC BJIMAHUC HA PA3BUTUC (l)I/ISI/IKI/I

CIl

2.3

MPUBOJUTE TPUMEPHl TPAKTUYCCKOTO TPUMEHCHHS (PH3UICCKHUX
3HAHUU:

3aKOHOB MEXaHUKH, TEPMOJMHAMUKHA U AJIEKTPOJAMHAMHUKH B HEP-
TFeTUKE; Pa3JUYHbIX BHJIOB 3JIEKTPOMAarHUTHBIX W3IYyYEHUH IS
Pa3BUTHS PAIMO U TEJIEKOMMYHHMKAIUH, KBAHTOBON (PU3UKU B CO3-
JIaHUM SIIEPHOM YHEPIETUKH, JIA3E€POB;

CBb, CII

2.4

OTIPENIeNSTh:
xapaktep (pU3NYEecKoro mporecca 1no rpaguky, tabmune, Gopmyre;
MPOIYKTHI SIACPHBIX PEAKIIUN HAa OCHOBE 3aKOHOB COXPAHCHUS JJICK-
TPUYECKOTO 3apsiJia © MACCOBOTO YKCIIa,

CIl

2.5

2.5.1

OTJIMYATh I'MIIOTE3bI OT HAYIHBIX TCOpHﬁ; JC€JIaTh BBIBOJAbI HA OCHOBC
SKCIICPUMCHTAJIBHBIX NAaHHBIX; IMPUBOAUTH MNPUMEPLI, ITOKA3bIBAIO-
e, 4To: Ha6J'IIOI[eHI/I$I N OKCIICPUMCHT SABJIAIOTCA OCHOBOI1 JUIA
BBIIBHOKCHHSA THIIOTC3 U TeOpHﬁ, IMMO3BOJIAIOT HPOBECPUTH HUCTUH-
HOCTb TCOPCTUYCCKHUX BBIBOJOB; YTO (1)I/I3I/I‘ICCKa$I TCOpUA JacT BO3-
MOXXHOCTh OOBSICHATH H3BECTHBIC SIBJICHHS OpUpOAbl U HAYYHBIC
q)aKTLI, MpEeACKa3bIBaTh CIIC HCU3BCCTHLIC ABJICHU A,

Cb

2.5.2

IIPUBOJUTH IPUMEPHI OIIBITOB, WILTIOCTPUPYIOIIHNX,

YTO: HAOJIOJIEHUS U DKCIEPUMEHT CIIy)KaT OCHOBOHM ISl BBIJBU-
JKEHUS TUIIOTE3 U ITOCTPOCHMSI HAYYHBIX TEOPUH; KCIIEPUMEHT IIO-
3BOJISIET TPOBEPUTh MCTUHHOCTh TEOPETUYECKHX BBIBOJOB; (u-
3U4ecKasi TEOpHsl JaeT BO3MOXHOCTh OOBSICHSATD SIBICHUS PUPOJIbI
U Hay4Hble (akThl; pU3nYecKas TeOpUs MO3BOJISIET MPEICKA3bIBATD
ellle HEM3BECTHbIC SBJICHHS U UX OCOOCHHOCTH; MpPHU OOBSICHEHUU
MPUPOJHBIX SBJICHUN HCHOJB3YIOTCA (PU3NYECKUe MOJENH; OJUH U
TOT K€ MPHUPOJIHBIH OOBEKT MJIM SBJICHHUE MOXKHO HCCIENOBaTh Ha
OCHOBE HCIIOJIb30BAaHUS PA3HBIX MOJeNeil; 3akoHbl (pu3uku u Gusu-
YECKHE TEOPUHU UMEIOT CBOM ONPEEIICHHbIE IPaHUIIbI IPUMEHUMO-
CTH;

CII

2.5.3

U3MEPSATH:

paccTosiHUE, MPOMEXKYTKH BPEMEHHU, MacCy, CHIIY, JaBJICHHE, TEM-
1eparypy, BIAXKHOCTb BO3/1yXa, CHJIy TOKAa, HANpPsDKEHHE, DJIEK-
TPUIECKOE CONMPOTUBIIEHUE, pA0OTY M MOIITHOCTD AJICKTPHIECKOTO

CO
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TOKa,

CKOPOCTb, YCKOPEHHE CBOOOJHOTO IMaj€HMs; IUIOTHOCTh BEIIECTBA,
paldoTy, MOUIHOCTb, 3HEPrHI0, KO3()PUIUEHT TpeHHs CKOJIbKEHUS,
YIEJIBbHYIO TEIUIOEMKOCTD BEILECTBA, YIEIbHYIO TEIUIOTY IUIABICHUS
abaa, OJ1C u BHyTpeHHEEe CONPOTHBIIEHHME MCTOYHUKA TOKA, MOKa-
3aTesb MPEJIOMIIEHHS BELIECTBA, ONTUYECKYIO CUIY JIMH3bI, JUIMHY
CBETOBOW BOJIHBI; MPEACTABIIATh PE3yIbTaThl U3MEPEHUN C y4ETOM
UX NOTPEIIHOCTEH;

CII

2.6 IIPUMCEHATH IIOJIYUCHHBIC 3HAHUA JJIA PEIICHUSA (bHSI/I‘ICCKI/IX 3aJa4

CO, CII

3 HCNOJIb30BATh NMPHOOpPeTeHHbIe 3HAHUS M YMEHUSI B NMPAKTHYeCKO
AesiTeJIbHOCTH M NOBCEHEBHOM KU3HU JIJISI:

3.1 |obecnieueHnss OE30MACHOCTH JKU3HEACATEIHPHOCTH B IMPOIIECCE HC-
MIOJIb30BAHUS TPAHCTIOPTHBIX CPEJICTB, OBITOBBIX AJIEKTPONPHOOPOB,
CPE/CTB PAJO- U TEIIEKOMMYHHUKAIIHOHHOW CBSI3H;

OIICHKH BJIMSIHHSI HA OPTaHWU3M YeJIOBEKa M JPyrue OpraHUu3MEI 3a-
IPSA3HEHUS OKPYKAIOIICH CPEIIbI;

paIMOHATIFHOTO TMPHUPOIOIONB30BAHUS W OXPAHBI OKPYKAIOMICH
Cpe/Ibl.

Cb

3.2 OTpeJieNieHUs] COOCTBEHHON MO3UIMU MO OTHOILIEHHUIO K KO-
JIOTMYECKUM MTPOOJIeMaM U TIOBEACHUIO B IPUPOIHOM Cpeie.

CII

2B pasgen 2 xoauduKaTopa He BKIIOYEHO TpebOBaHWE O paGoTe ¢ MHpOpMArieii
¢usuueckoro coxepxkanus. [Ipu koncTpynpoBanuu 3axanuii EI'D mo ¢usuke npemxycMorpe-
HO MCII0JIb30BaHME pa3IMYHbIX (GOpM MpeacTaBieHus napopmanuu (rpaduk, tabiauna, qua-
rpaMMa, CUMBOJIMYECKasl 3aIlMCh), YTO MO3BOJISIET 00ECIIEUUTh MPOBEPKY OTJIEIbHBIX YMEHUI
no pabore ¢ uHpopmanueil Mo Bceil COBOKYIMHOCTH 3aJjaHUil B KOHTPOJBbHBIX M3MEPHUTEb-
HBIX MaTepuaiax.

’B paszen 2 xoauduKaTopa He BKJIIOYEHO TpeboBaHHMe MO pabore ¢ mHopMmauuei
¢uznueckoro conepxkanus. [Ipu koncTpynpoBanuu 3aganuii EI'D no ¢usuke npenxycmorpe-
HO MCII0JIb30BaHME pa3IMyHbIX (GOpM MpeacTaBieHus napopmanuu (rpapuk, tabiauna, qua-
rpaMMa, CUMBOJIMYECKas! 3aIlMCh), YTO MO3BOJISIET 00ECIIEUUTh MPOBEPKY OTJEIbHBIX YMEHUI
no pabore ¢ mHpopmanueil Mo Bceil COBOKYIMHOCTH 3aJjaHUil B KOHTPOJBbHBIX M3MEPHUTENb-
HBIX MaTepuaiax.

* B stueiike TaGIMIEI, OMMCHIBAONIEH CONEpPKAHHE CTAHAAPTA MPOQHILHOTO YPOBHS,
YKa3bIBAIOTCA TOJBKO TE€ 3JIEMEHTHI, KOTOpbIE HE AYOIUPYIOTCS B CTaHIapTaX OCHOBHOM
IIKOJIBI ¥ 6a30BOr0 YPOBHS CpeHEro (MOIHOT0) 00pa3oBaHusl.

3akJIroueHue

B xone BoinonHeHust paboThl ObUIM pa3zpaboTaHbl 9 BapuaHTOB KOHTPOJIb-
HO-U3MEPUTENIbHBIX MAaTE€pUAOB MO MaTeMaThke U (U3MKE JJi1 TMOJTOTOBKH K
caaye EI'D paBHOLIEHHBIE MO TPYAHOCTH U OJWHAKOBBIE MO CTPYKTYypE, mapal-
JIETBHBIE TI0 PACIIOJIOKEHUIO 3aJaHUN: IO OJHMM U TEM XK€ IOPSAAKOBBIM HO-
MepoM BO Bcex Bapuantax KM Haxondrcs 3agaHust, TpOBEPSIOIINAE OJJUH U TOT
Ke BJIEMEHT cojepkaHus. Ampodarus pa3pabOTaHHBIX MaTE€pHaTOB MPOBOAU-
Jack Ha 0aze yuyeOHO-MeToauveckoro komruiekca «Cpennsst mkona - ['Y3». B
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PENEeTUIIMOHHBIX SK3aMEHax Mo MaTeMaTuke, pu3nke npuHsuM yyactue 207 Bbi-
nyckHUKOB 11 kiaccoB 0011eo0pa3oBaTeIbHBIX YUPEKICHUN cpeHero (MoJHo-
ro) oOmero o0pa3oBaHus, a TaKKe ydalluecs JUIEHHBIX KJIACCOB U YUpexKe-
HUW CpEIHEro CIelraIbHOTO 00pa3oBaHus . MOCKBBI.
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