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1. IlosicuuTEeILHAA 3aNMUCKA

Pabouas mporpamma mo mpeametry «Anrebpa» B 7 — 9 Kkimaccax HpeIMETHOW 00JacTh
«Matemaruka 1 nH(popMaTUKa» pazpaboTaHa Ha OCHOBE:

1. ®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpa3oBanuu B Poccuiickoit
®Denepaunn» B ICUCTBYIOUIEN PEAAKIIUY.

2. @enepallbHOTO TOCYIapCTBEHHOTO 00pa30BaTENbHOIO CTAHJApPTa OCHOBHOTO OOIIEro
oOpa3oBanus (yTBepXkJCH TpukazoM MuHHCTepcTBa 00pazoBaHuss W Hayku Poccuiickoii
®Denepannn ot 17 nexadps 2010 r. Ne 1897, 3apeructpupoBan B Munrocte Poccun 01.02.2011 r.,
perucTpauoHHbll HoMep 19644).

3. [IpumepHOI1 OCHOBHOI 00pa30BaTENIbHON MTPOrpPaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus,
onobpennoii pemenuem ot 08.04.2015, mpotokon Nel/15 (B pemakumu mporokona Ne 1/20 ot
04.02.2020)

4. Verapa YOV «OHJIAMTH TUMHABHS Nel» 1 TOKANBHBIX aKTOB, PErIaMEHTHPYIOIINX

OpraHu3anuo o0pa3oBaTEIbHOMN 1EATENbHOCTH.

5. ABTopckoii mporpamme o Marematuke A. I'. Mepansika, B. b. Ilononckoro, M. C. flkupa
quist 5—11 kiaccos

N3ydenne anreOpbl B OCHOBHOM IIKOJIC HAPABIICHO HA JIOCTHKCHUE CIICAYIOIINX Heaeil:

-IOCTH)KCHUE BBITYCKHUKAMU IUIAHUPYEMBIX PE3yJbTaTOB: 3HAHWI, YMEHUH, HaBBIKOB,
KOMITETCHIIMIM ¥ KOMIIETEHTHOCTEH, ONpeIeIsieMbIX JIMYHOCTHBIMHU, CEMEUHBIMU, OOIIIECTBEHHBIMH,
rOCYJTapCTBEHHBIMH TOTPEOHOCTSAMU M BO3MOKHOCTSIMH OOYYaIOILIErocs CPEIHEro MIKOJIBHOTO
B03paCTa, I/IH[II/IBI/IIIyaJ'II)HI)IMI/I OCO6CHHOCT$IMI/I cro pa3BI/ITI/I$[ " COCTOSAHHUA BIIOpOBI)SI;

- CTaHOBJICHHE W Pa3BUTHUE JINYHOCTH OOYYAIOLIETOCs B €€ CaMOOBITHOCTH, YHUKAIBbHOCTH,
HeHOBTOpI/IMOCTI/I;

-pa3BuTHE peOCHKA KaK KOMIIETCHTHOW JMYHOCTH IyTeM BKJIFOYCHHUS €r0 B Pa3iIMYHBIC
BUJBI IICHHOCTEH  YEIOBEYECKOW  JCATCILHOCTH: ydeba, TIO3HAHWS, KOMMYHHKAIWS,
npodecCuoHaNBHO TPYAOBOI BEIOOP, THYHOCTHOE CAaMOPa3BUTHE, IICHHOCTHBIE OPUEHTAIIUH, TOUCK
cMBIcTa ku3HeAesTenbHOCTH. C 3THX TO3WIMH OOydueHHEe paccMaTpUBaeTCsl Kak TpoIece
OBJIAJICHUS] HE TOJBKO OIMpPEIeICHHON CYMMOM 3HAHUM U CHCTEMOI COOTBETCTBYIOUINX YMEHUN U
HaBBIKOB, HO U KaK npouecc OBJIAACHUS KOMHCTGHHI/I?[MI/I);

—OBNaJICHHE KOHKPETHBIMH MaTEeMaTHUYeCKMMM 3HaHUSMH, HEOOXOIUMBIMHU IS
HpI/IMCHeHI/Ifl B HpaKTquCKOﬁ JACATCIIbHOCTH, JIA I/I3y‘IeHI/I$[ CMCXKHbBIX AUCHUIIINH, I
MPOJOIKEHHSI 00pa30BaHUs;

— MHTEJUIEKTYaJbHOE pa3BUTHE YydYallUXcs, (OPMHUpPOBAHME KauecTB MBILIUICHUS,
XapaKTEePHBIX JJI1 MATEMaTUYECKON JIEATEIHbHOCTH U HEOOXOTUMBIX I MPOIYKTUBHOM KU3HU B
00I1IeCTBE;

— (opMuUpoOBaHUE MPECTABICHUN 0 MaTEMaTHUECKUX HAEIX U METO/IaX;

— ¢hopMHUpOBaHKE IPEICTABICHUIM O MaTEMaTHKeE Kak (popmMe OnmrucaHus U METO 1€ TTO3HAHUS
JIENCTBUTEIIHHOCTH;

—(hopMupOBaHKE MTPEACTABICHUI 0 MATEMATHKE KaK YaCTH OOIIEUETIOBEYECKOM KYJIbTYPHI,
MOHMMAaHUS 3HAYUMOCTH MaTEeMaTUKH JIJIs1 OOIIECTBEHHOTO Mporpecca.

2. OO0wmas xapakTepuCTHKA Yy4eOHOI0 MpeaMeTa
MaremaTtnueckoe 0Opa30oBaHHME B OCHOBHOM WIKOJIE CKJIQABIBACTCS W3 CIEIYIOLIHX
coJIepKaTeNIbHBIX KOMIIOHEHTOB: apu(mMeTrka; anredpa; reoMeTpust; 3JIeMEHThl KOMOMHATOPHKH,
TEOPHH BEPOSATHOCTEH, CTATUCTUKHU M JIOTHKH. B CBOEW COBOKYMHOCTH OHM OTpakaloT OOraThli
ONbIT OO0y4YeHUs MaTeMaThKe, YYUTHIBAIOT COBPEMEHHbIE TEHACHLIUHU OTEYECTBEHHOH U
3apyOeKHOM HIKOJIBI U TIO3BOJIAIOT PEATM30BATh OCTABIEHHBIE TTepe]l MIKOJIbHBIM 00pa30BaHUEM
1eNU Ha MH(OPMALMOHHO €MKOM M MPAaKTUYECKH 3HAYMMOM MaTepuaje. ITH COoIeprKaTellbHbIe



KOMIIOHEHTBI, Pa3BUBAJKNCh Ha MPOTSHKEHUU BCEX JIET OOYy4YEeHHs, €CTECTBEHHBIM 00pazoM
MEPETIETAIOTCS ¥ B3aUMOJICHCTBYIOT B YY€OHBIX Kypcax.

Copepxanue pasnena «Aneebpa» HanpaBieHO Ha (OpPMHUpPOBaHHME Yy  YYalllUXCS
MaTeMaTUYECKOr0 anrapara JUisl pelleHus 3aJa4d U3 Pa3HbIX Pa3JejoB MAaTEMATHUKH, CMEXKHBIX
MPEIMETOB, OKPY KAIOLIEH pealbHOCTH. SI3bIK anreOpbl MOIYEPKUBACT 3HAUCHUE MAaTEMAaTUKH KaK
A3bIKa I MMOCTPOEHUSI MATEMATUYECKUX MOJENEN MPOLIECCOB U SIBJICHUM pealbHOro mupa. B
3aJaud  U3y4eHUs aiureOppl BXOISAT TaKXK€ pa3BUTHE AITOPUTMHYECKOTO  MBbIIUICHUS,
HEOOXOJUMOT0, B YAaCTHOCTH, JJs YCBOCHHS Kypca WH(MOPMATUKH, OBIAJACHHUS HABBIKAMU
JNeAyKTUBHBIX paccyxaeHuil. [IpeobpazoBanrne CUMBOJBHBIX ()OPM BHOCUT creuupuuecKuit
BKJIaJ] B pa3BUTHE BOOOPaXKEHUS yUAINXCS, X CIOCOOHOCTEH K MAaTeMaTHIECKOMY TBOPYECTBY.

Conepxxanue paznena « QyHkyuu» HaAUEICHO HA IMOJYYEHUE IIKOJIBHUKAMU KOHKPETHBIX
3HaHWHA O (PYHKIMM KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJENH IS OMHMCAHUS U MCCICIOBAHUS
pa3zHoo0pa3HbIX mpoleccoB. M3ydyeHne 3Toro marepuasia criocoOCTBYET Pa3BUTHIO y YUaIIUXCS
YMEHHUS HCIOJb30BATh pA3JIMYHBIE SI3bIKM MaTeMaTUKU (CJIOBECHBIM, CHUMBOJMYECKHM,
rpaduyeckuii), BHOCUT BKJIaJl B (JOPMUPOBAHUE MIPEICTABICHHUI O POJIU MAaTEMATUKU B PA3BUTUU
UHUBUJIN3AUHU U KYJIBTYPBI.

Paznen «Beposmnocms u cmamucmuka» — 0043aTeNbHBI KOMIIOHEHT IIKOJIHHOTO
0o0pa3oBaHMsl, YCWIMBAIOIIMNM €ro NPUKIAJHOE W MPaKTUYECKOE 3HaYeHHE. OJTOT Marepuall
HEOOXOUM Mpexkae Bcero ans (opMUPOBaHUA y ydamuxcs (yHKIHOHATBHOM TPaMOTHOCTH
YMEHUW BOCIPUHUMATh MU KPUTHYECKH aHAIM3UPOBATh HWH(OOpPMAIMIO, MPEACTaBICHHYIO B
pa3iauuHbIX (opMax, MOHMMATh BEPOATHOCTHBIA XapaKTep MHOTHX peallbHbIX 3aBHCHUMOCTEH,
MIPOBOMTH MPOCTEHIIINE BEPOSITHOCTHBIC pacueThl. M3yueHne OCHOB KOMOMHATOPHKHU TTO3BOJIUT
yYalIMMCsl pacCMaTpuBaTh ClIy4au, OCYIIECTBIATH epebop U MOACUET YKCia BapHAHTOB, B TOM
YHUCIIE B MPOCTEUIINX MPUKIAIHBIX 3aa4ax.

[Ipu u3yyeHnu CTaTUCTUKU U BEPOATHOCTU PACILIUPSAIOTCS MPEICTABICHUS O COBPEMEHHON
KapTUHE MHUpPa MU METOJAX €ro MCCieIoBaHus, (POPMUPYETCs MOHUMAHKUE POJIA CTATUCTHKU Kak
UCTOYHUKA COIMAIBHO 3HAUYMMOW WHGOpPMAlMU U 3aKJIaJbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIUICHUS.

OcoOeHHoCcThIO pazzaena «/locuxka u mHodcecmaay SIBISIETCA TO, YTO MPEJICTABICHHBIN B
HEM Marepuajg NPEUMYLIECTBEHHO HW3Y4YaeTCs M MCHOJIB3YETCs PACIPEINEIEHHO — B XOJe
PacCMOTpPEHHMsI pa3IMYHBIX BOMNPOCOB Kypca. COOTBETCTBYIOIIMK MaTepHall HaleleH Ha
MaTeMaTU4YeCKOe PA3BUTHUE y4YAIIUXCS, (POPMHUPOBAHUE y HHUX YMEHHS TOYHO, CXKATO U SCHO
M3J1araTh MBICJIM B YCTHOM U ITUCbMEHHOW PEYM.

Paznen «Mamemamuka 6 ucmopuueckom pazeumuuy npegHazHadeH s GOPMUPOBAHUS
MPEJCTaBICHU O MaTeMaThKe KaK YacTH YeNOBEYECKOW KyNbTYpbI, A1 OOIIEro pa3BUTHS
IIKOJIBHUKOB, JJISI CO3/IaHUs KYJIbTYpPHO-UCTOPUUYECKOH cpeibl 00yueHus. Ha Hero He BimensieTcs
CIIELIMAIBHBIX YPOKOB, YCBOEHUE €r0 HE KOHTPOJIMPYETCsS, HO COJEpKaHUE ITOTO pasjelia
OpraHWYHO TPHUCYTCTBYET B yueOHOM IIpoIlecCe KaK CBOEro poja TYMaHHTAapHbIH (poH mpu
paccMOTpEHHUH MPOOIEeMaTHKU OCHOBHOTO COJIEPyKAaHUSI MATEMAaTHYECKOTO 00pa30BaHMUs.

B pesynbTare nzyuenus aaredpbl 00y4daronuecs: pa3BUBarOT JJOTHUECKOE U MAaTEMaTHUECKOE
MBIIUUIEHWE, TIOJY4YalOT MPEACTaBICHHE O  MaTeMaTHYeCKUX  MOJENAX;  OBJIQJ€BalOT
MaTeMaTUYECKUMU PACCYKICHUSAMM; y4aTCs MPUMEHITh MaTEMAaTUUYECKUE 3HAHUS NPU PELIEHUU
pPa3IMYHBIX 3a/a4 W OIEHMBATh IOJYYECHHBIE PE3YJbTAThl, OBJIAJICBAIOT YMEHHUSIMH PELICHUS
y4eOHBIX 3a7a4; Pa3BUBAIOT MAaTEMATHUECKYIO0 HHTYHIIHIO.

Peanuzarust pabodeil mporpaMMBbl PEIIOIATAETCS B YCIOBUSIX KJIACCHO-YPOYHOU CHCTEMBI
00y4eHHUsI C WCIOJb30BAHUEM DJIEKTPOHHOTO OOydYeHHUs M JIMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHI.

B kauecTBe MeTO10B 00YUCHUSI IPUMEHSAOTCH:
— CIIOBECHBIE METO/BI (pacckas, 00bsiCHeHUe, Oecena, JUCKYCCHs, JIEKIN),
— HarJIsgHble MeTOIbl (METO/ WILTIOCTPALUMA, METO] IEMOHCTpAIUii),



— MPaKTHYECKUE METOJBI (YIPaKHEHUS, TPAKTHUECKUE PAOOTHI).

@®opMbl KOHTPOJISI 3HAHUI, YMEHHH 1 HABBIKOB:

Texymuii KOHTPOJIb YCBOCHHUSI MaTepHaja OCYLIECTBISETCS IMyTEM YCTHOIO/TUCHbMEHHOTO
ornpoca. 3HaHUs ¥ YMEHUS 10 NPONUJEHHBIM TeMaM MPOBEPSIOTCS MUCbMEHHBIMU KOHTPOJIbHBIMU
WM TECTOBBIMH 3a/IaHUSIMH.

IIpomeskyTouHas arTecTanus NPOBOJUTCS B BUJIE KOHTPOJILHOW PabOThI C LIENIbIO TPOBEPKU
YPOBHSI OCBOCHUS IPOrPAMMHOTO MaTepuaia 1o OKOHYaHUM | MOIyroaus U y4eOHOro roja, OAuH
pas B rof.

HroroBas arrecramus oOydarommxcst npoBoautcs B popme OI'D ¢ menbio onpeneneHus
COOTBETCTBUS PE3YJIbTATOB OCBOEHMs O0YYarOIMMUCSI OCHOBHOM 00pa30BaTENbHOM IpPOrpaMMbI
cootBercTBYyOmUM TpedoBanusim ®I'OC. Dk3amen no nnpopmaruke 1 UKT obydaromuecs cratot
Ha T0OpPOBOJILHON OCHOBE IO CBOEMY BHIOODY.

@®opMbl OPraHU3alMH y4e0HOI0 Mpouecca

Enunuueld yueOHoro mporecca sBisercs ypok. B mepBoil yacTu ypoka NpOBOJUTHCS
00BSICHEHHE HOBOI'O MaTepuaa, BO BTOPOH - KOMIbIOTEPHBIN MPAKTUKYM (IIPAKTHYECKUE PAOOTHI).
BaxxHo, yTOOBI KaXK/blii YUEHUK BBIIOIHSUI IPAKTHUECKHUE PaOOTHI IO OMMCAHUIO CAMOCTOSITENIBHO,
6€e3 MoCTOpPOHHEN TTOMOLIH.

PaboTa ¢ OJIap€HHBIMU H CJ'Ia6OYCHeBaIOH_[I/IMI/I O6y‘{aIOIJ_[I/IMI/IC$I OCYHICCTBIIACTCA 3a CHUCT
WHIUBUAYAJIbHOI'O IOAXO0/Ja K BBIITOJTHCHHUIO ITPAKTUYCCKUX pa60T Pa3HOTO YPOBHA CJIOKHOCTH.

3. Onucanne Mecta npeamMera B y‘leﬁHOM IJIaHe

CornacHo yuebHomy miany YOV «OHJIAMH 'MMHA3USA Ne 1» pabouas nmporpamma
COCTaBJICHA C YYETOM MPOBEICHUSI MAaTEMAaTHKH B ONPEACIEHHOM KOJIMYECTBE MO KIaccaM:

Kinaccer Kosn-Bo wacos KonnuectBo Bcero yacos
B HEJIEIIO y9eOHBIX HEJIEIb 32 YIeOHBIN TOJT
7 4 35 140
8 3 35 105
9 3 34 102
HToro Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHus 347

4. Tlnanupyemble pe3y/1bTaThl OCBOCHHS Y4eOHOr0 nmpeaMera

JInuHOCTHBIC, MeTANIPpEeAMETHBIEC M IIPEAMETHbIC Pe3yJIbTAThI
OCBOCHHUS Y4eOHOI0 nmpeamera

B coorserctsin ¢ OOIT 000 YOY «OHJIAMH TUMHABHUS Ne 1»:
1) JInuHOCTHBIE!

BOCIIUTAHUE POCCHICKOW TPa)KJTAHCKONW HMICHTUYHOCTH: MATPHUOTH3MA, YBAXKEHUS K
OteuecTBy, MPOILIOE U HACTOALIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccun; oco3HaHue cBoei
STHUYECKON MNPHUHAJICKHOCTH, 3HAHUE UCTOPHUH, S3bIKa, KYJbTYphl CBOETO HApOJa, CBOETO
Kpas, OCHOB KyJbTYPHOTO Hacleauss HapoaoB Poccum u 4yenoBeyecTBa; YCBOEHHUE
TYMaHUCTUYECKHX, JAEMOKPATHYECKUX W TPAJAMIIMOHHBIX LEHHOCTEH MHOTOHAIMOHAIBLHOIO
poccuiickoro o0IIecTBa; BOCIIUTAaHUE YyBCTBA OTBETCTBEHHOCTH U J0jra niepes; PoauHoii;

(dbopMHUpOBaHKE OTBETCTBEHHOT'O OTHOIICHUSI K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
oOydaromuxcst K CaMOpPa3BUTHIO M CaMOOOpa30BaHUIO Ha OCHOBE MOTHBAIMU K OOYUYCHHIO U



MMO3HAHHIO, OCO3HAHHOMY BBIOOPY W MOCTPOCHUIO JaIbHEHUINICH MHANBUIYATbHON TPACKTOPUHU
o0pa3zoBaHus Ha 6a3e OPHEHTUPOBKU B MUpE Ipodeccuii U MpodhecCHOHAIBHBIX PEAIOYTCHUH,
C y4YeTOM YCTOMUYMBBIX IO3HABATEIBHBIX HMHTEPECOB, a TaKkke Ha OCHOBE (hopMHpOBaHUS
YBO)XUTEIBbHOTO OTHOLIEHUS K TPYAY, Pa3BUTHS OIIbITA yUYaCTUs B COLIUAJILHO 3HAYUMOM TPY/IE;
dbopMupOBaHKE LEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTHKH, YUUTHIBAIOIIETO COLUAIBHOE,

KYJIbTYPHOE, SI3bIKOBOE, TYXOBHOE MHOI000pa3re COBPEMEHHOT0 MHUpa

¢dopMHpOBaHUE OCO3HAHHOTO, YBAXHTEIBHOTO M JOOPOKETATETbHOTO OTHOIIEHUS K
JIpyroMy 4YelOBEKY, €ro MHEHHIO, MUPOBO33PEHHUIO, KYJIbTYpE, S3bIKY, Bepe, I'pa)KIaHCKON
MO3ULMH, K UICTOPHUHU, KYJIbTYPE, PEJIUTUH, TPATULUAM, SI3bIKaM, LIEHHOCTSIM Hapo10B Poccun u
HapOJI0B MUPA; TOTOBHOCTU U CIIOCOOHOCTH BECTH JUAJIOT C JPYTMMH JIIOJAbMU U JOCTUTATh B
HEM B3aUMOIIOHMMAHUS;

OCBOEHHUE COLIMAJIbLHBIX HOPM, MPABUJI MOBEJCHHUS, poJieit U GOpM COLIMATBLHON KU3HU B
rpyMIax u coO0IECTBax, BKIOYAsk B3POCIbIE U COLUAIBHBIC COOOIIECTBA; YYaCTHE B IIKOJIBHOM
CaMOYyMpaBJIEHUH U OOIECTBEHHOW >KM3HU B MpEeNax BO3PACTHBIX KOMIIETEHLHUN C Yy4eTOM
PETHOHANBHBIX, 3THOKYJIBTYPHBIX, COIIMATBHBIX M SKOHOMUYECKUX OCOOCHHOCTEH;

pa3BUTHE MOPAJILHOTO CO3HAHUS U KOMIETEHTHOCTH B PEIICHUH MOPAIbHBIX MPoOiieM
Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (pOpMHUpOBaHME HPABCTBEHHBIX YYyBCTB M HPABCTBEHHOTO
MOBE/ICHUS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM MOCTYIIKAM;

(dbopMUpOBaHNE KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOILIEHUU U COTPYAHUYECTBE CO
CBEPCTHHKAMH, JI€TbMHU CTaplIero W MIAJIIEro BO3pacTa, B3POCIBIMU B IIpoOIEcce
o0pa3oBaTenbHOM, OOIIECTBEHHO IIOJIE3HOM, Y4eOHO-UCCIEAOBATEIBCKOM, TBOPUYECKOW U
JIPYTUX BUAOB IESATEIBHOCTH;

(dopMHpOBaHKE IEHHOCTH 3/I0pPOBOTO U 0€30MacHOro o0pasa KU3HU; YCBOSCHHUE MTPABHIT
WHIUBUAYATBHOTO M KOJUIEKTUBHOTO O€30MacHOTO MOBEICHHUS B UPE3BBIUAWHBIX CUTYAIIHX,
YIPOKaIOLIUX KU3HU U 37J0POBBIO JIFO/IEH, IIPABUJI IOBECHHUS Ha TPAHCIIOPTE U Ha JI0POrax;

dbopMUpOBaHHE OCHOB IKOJIIOTUYECKOW KYJIBTYpBI, COOTBETCTBYIOIIECH COBPEMEHHOMY
YPOBHIO 3KOJOTMYECKOI'O MBIIIJICHUS, PAa3BUTHUE OINbITA HKOJOTMYECKU OPUEHTHPOBAHHOU
pedIeKCUBHO-01IEHOYHON M MPaKTUYECKON JEATEIbHOCTH B )KU3HEHHBIX CUTYalHsIX;

OCO3HAHME 3HAYEHHS] CEMbU B JKM3HU 4YeNOBEKa U OOIIEeCTBa, NPUHATHE LEHHOCTU
CeMeNHHOMN )KU3HH, YBAXHUTEIbHOE U 3a00TIIMBOE OTHOIIEHHUE K YIEHAM CBOEH CEMbH;

pa3BUTHE 3CTETUYECKOTO CO3HAHMSI Yepe3 OCBOEHHE XY/JA0KECTBEHHOI'O HAaceaus
HapoaoB Poccun u Mupa, TBOPUECKOH IEATEIBHOCTH 3CTETUYECKOTO XapaKTepa.

2) MeranpeaMeTHble yMEHHsI

PerynstuBubie YY/I:

2.1. YMeHne caMOCTOSITEIBbHO ONPEIeNATh e 00yUYeHusl, CTaBUTh U (OPMYJIUPOBAThH
HOBEBIE 33J1a4d B y4eOe M MMO3HABATEIbHOM EATETbHOCTH, Pa3BUBATh MOTUBBI M HHTEPECHI CBOCH
MIO3HABATEJIbHON J€SITeTbHOCTH.

2.2. YMeHne caMOCTOSITeTIbHO TUIAHUPOBATh MYTH TOCTHKECHUS 1IeJIei, B TOM YHCIIe
aJIbTepPHATUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3P PeKTUBHbBIE CIOCOOBI pelIeHHs yUeOHbBIX U
MO3HABATENBHBIX 3a/1a4.

2.3. YMeHue COOTHOCUTh CBOM JICMCTBUS C IJITAHUPYEMBIMU PE3yJbTaTaMH, OCYILECTBISATh
KOHTPOJIb CBOEH [ESATETHHOCTH B IPOIECCe JOCTIDKEHHsI pe3ylbTara, ONpPEAesTh CIIOCOOBI
JeMCTBUI B paMKax MpPEeASIOKEHHBIX YCIOBHM U TpeOOBaHUI, KOPPEKTUPOBATh CBOM JCHUCTBHS B
COOTBETCTBUU C U3MEHSIOLIENCS CUTyaluen.

2.4. YMeHHe OILIGHHMBATh NPaBWIBHOCTh BBIOJHEHHUS Y4eOHOH 3amaud, COOCTBEHHBIE
BO3MOYKHOCTH €€ PeIICHUSI.

2.5. BnaneHue OCHOBaMHM CAaMOKOHTPOJS, CaMOOIIGHKH, TMPHHATUS pELIeHUH U
OCYIIIECTBIICHHS] OCO3HAHHOTO BHIOOpA B yUEOHOI M MO3HABATEIILHOU JESITETPHOCTH.

ITo3naBartenbHbIE YY [



2.6. YMeHune ompenensaTh MOHSATHS, CO37aBaTh O0OOIIEHHWS, YCTaHABIMBATh AHAJIOTHH,
KJIacCu(UIUPOBaTh, CAMOCTOATEIBHO BHIOMPATh OCHOBAHHS M KPUTEPUM IS Kiaccu(UKaluu,
YCTaHABIMBATh  MPUYMHHO-CIEICTBEHHBIE  CBSI3M, CTPOUTh  JIOTUYECKOE  PacCyKJIEHHUE,
yMO3aK/Ir04eHne (MHAYKTUBHOE, 1€AYKTUBHOE, 110 aHAJIOTUN) U JIENaTh BHIBOJIBI.

2.7. YMeHue co3ngaBaTh, IPUMEHATh U MpeoOpa3oBbIBaTh 3HAKM M CUMBOJIBI, MOJCIUA U
CXEMBI JJISl pelIeHUs] y4eOHBIX U MMO3HABATEIbHBIX 33/1a4.

2.8. YMmenue paboTarh C TEKCTOM, €r0 MOHHUMATh, T.€. 00Ja/aTh HABBIKAMU CMBICIIOBOTO
YTEHUS.

2.9. ®opmupoBaHUE U PA3BUTHUE IKOJIOTMYECKOTO MBILIUICHUS, YMEHUE NPUMEHSTh €ro B
MI03HABATEIBbHOM, KOMMYHHKATUBHOM, COLMAIBHON MPAKTUKE U MPO(HEeCCHOHAIBHON OPUEHTAIIUH.

2.10. Pa3zBuTHie MOTHMBALIMM K OBJIAJICHUIO KYJbTYpOH aKTUBHOT'O UCIIOIb30BAaHUS CIIOBApE,
CIPAaBOYHUKOB, OTKPHITHIX HCTOUHUKOB HH()OPMAIIMH U SJICKTPOHHBIX IIOUCKOBBIX CUCTEM.

KommynukatuBubie YY /:

2.11. YMeHue OpraHum3oBBIBaTh y4eOHOE COTPYAHHUYECTBO C IEIAaroroM M COBMECTHYIO
JESATENIbHOCTh C MEJaroroM M CBEPCTHHUKAMH; paboTaTh MHAMBHIYAIbHO W B IPYIIE: HaXOIUTh
o011ee penieHre 1 paspemarb KOH(IUKTH Ha OCHOBE COTIIACOBAHMS MO3UIIMHI U y4eTa HHTEPECOB;
dbopMyIMpoBaTh, apryMEHTUPOBATh U OTCTaWBATh CBOE MHEHHUE.

2.12. YMeHue OCO3HaHHO HCIIOJIb30BAaTh PEUYEBBIE CPEACTBA B COOTBETCTBUHU C 3ajayeit
KOMMYHHKAIMH U1 BBIPAXKEHUS CBOUX YYBCTB, MBICICH M MOTPEOHOCTEH Ui TUIAaHUPOBAHUSA U
pPEeryJIsilMA CBOEM JACATENBHOCTH; BIIAJCHHE YCTHOM M IMCBMEHHOW pPEUYbI0, MOHOJIOTMYECKOU
KOHTEKCTHOM pEeYbI0.

2.13. ®dopmupoBaHHE€ ¥ pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCHOJIH30BAHUS
MH(OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

IIpenmeTHble pe3yJibTaThbl OCBOCHHS:

KonkpeTruszanusi niiaHupyeMbIX pe3yJIbTATOB OCBOEHUsI Y4eOHOI0 MpeaMeTa Mo Kjiaccam

JII/I‘IHOCTHI)IG, METANPEAMETHLIC H IPEAMETHLIC PE3YJIbTAThI
0CBOCHUA yqeﬁnoro npeamera

1. JInyHOCTHBIE Pe3yJIbTATHI

7 KJaacc

— BOCHHUTaHUE TNATPHOTHU3MA, YBakeHHs K OTeuecTBy, NPOLUUIOMY U HACTOSIIEMY
MHOTOHAallMOHAJIBHOIO HapoJa Poccuu; BOCIMTaHHWE 4yBCTBA OTBETCTBEHHOCTH M JOJITa IMEPEN]
Poaunoii;

— (opmupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHUIO, TOTOBHOCTH U CIOCOOHOCTH
00ydJaronmxcsi K CaMOPa3BUTHIO M CaMOOOpa30BaHUIO Ha OCHOBE MOTHBAllMM K OOYYEHHIO M
MO3HAHUIO, (HOPMHUPOBAHHE YBAKUTEIHHOTO OTHOIIEHUS K TPYIYy, Pa3BUTHE OIbITa y4acTHsS B
COLMAIIBHO 3HAYUMOM TPY/IE;

— (opmupoBaHUE IIEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW M OOIIECTBEHHOW MPAKTUKH, YIYUTHIBAIOIIETO COIMMATIBHOE, KYIbTYpPHOE,
S3BIKOBOE, TyXOBHOE MHOTOO0OPa3ue COBPEMEHHOT'O MUPA;

— ¢dopMHpOBaHUE OCO3HAHHOTO, YBAXHUTEIBHOTO M JTOOPOKEIATETLHOTO OTHOIIECHUS K
JIPYTrOMY Y€JIOBEKY, Er0 MHEHHIO, MUPOBO33PEHUIO, KYJIBTYPE, I3bIKY, BEPE, FPaKAaHCKOW NO3ULINH,
K UCTOPHUH, KYJIbTYypE, PEIUTHH, TPATULHUIM, S3bIKaM, IIEHHOCTSAM HapoaoB Poccuu w1 Hapoa0OB
MHpA;

— Ppa3BUTHE MOPATHHOTO CO3HAHMS M KOMIIETEHTHOCTH B PEIIICHUU MOPAIBHBIX MPOOIEM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (opmMHpoBaHME HPABCTBEHHBIX UYBCTB M HPABCTBEHHOTO
MOBEJICHUS, 0CO3HAHHOTO M OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHBIM TOCTYITIKaM;



— (opmupoBaHNE KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B OOIIEHUU U COTPYIHHYECTBE CO
CBEpCTHUKAMH, JETbMHU CTapliero W MIIAQJIIEro BO3pacTa, B3pOCIbBIMH B  MPOIECCE
00pa3oBaTeNbHOM, OOIIECTBEHHO IMOJIE3HON, Y4eOHO-HCCIeI0BaTEIbCKOW, TBOPUECKONH U APYTUX
BUJIOB JIEATEIBHOCTH;

— (opmupoBaHUE LIEHHOCTH 3I0POBOro U Oe3omacHOro o0pas3a >KU3HH; YCBOCHUE MPaBUI
UH/IMBUIYAIBHOTO W KOJUIGKTHBHOTO O€30MacHOrO TOBEACHUS B YPE3BBIYAWHBIX CHTYalUsX,
YTPOKAIOLIUX KU3HU U 3J0POBbIO JIt0JIeH, MPaBUJI MOBEACHHS Ha TPAHCIIOPTE U HA JOPOTax;

— (opMUpPOBaHHE OCHOB 3KOJOTMYECKON KYJIBTYpPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO HKOJIOTMYECKOTO MBIIUICHUS, Pa3BUTHE OINbITa 3KOJOTUYECKH OPHUEHTUPOBAHHOMN
pedIIEKCUBHO-OIICHOYHON U MPAKTUYECKOU JESTEIILHOCTH B )KU3HEHHBIX CUTYaIUsX;

— OCO3HaHHE 3HAYCHHS CEeMbH B JKM3HM UeJIOBEeKa M OOIIeCTBa, NMPUHATUE LEHHOCTU
CEMEMHOMN KU3HU, YBAXUTEIBbHOE U 3a00TJIMBOE OTHOLLEHUE K YJIEHAM CBOEH CEMBbH;

— pa3BUTHE SCTETHYECKOIO CO3HAHHUS Yepe3 OCBOCHHUE XYJI0)KECTBEHHOTO Hacllequs
HapoaoB Poccun u Mupa, TBOPUECKOM 1€ATENBHOCTH 3CTETUYECKOTO XapaKTepa.

8 kiacc

— BOCIUTaHHE NATPUOTU3Ma, yBakeHHs K OTedecTBy, MPOLUIOMY M HACTOSIIEMY
MHOTOHAIIMOHAJILHOTO Haponaa Poccuu; oco3HaHne CBOEH 3THUYECKOH NMPHHAUICKHOCTH, 3HAHHUE
UCTOPHH, S3bIKa, KYJIbTYphl CBOETO HapoJa, CBOETO Kpasi, OCHOB KyJIbTYPHOT'O HACIEANs HAPOAOB
Poccnm n YCJIOBCYCCTBA, BOCIIUTAHUC YYBCTBA OTBCTCTBCHHOCTHU U O0JIra IEPEC POI[HHOfI;

— (OpMHpOBaHHE OTBETCTBEHHOI'O OTHOIICHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
o0yJaromuxcss K CaMOpa3BUTHIO U CaMOOOpa30BaHMIO Ha OCHOBE MOTHBALIMU K OOYYEHHUIO H
NIO3HAHHIO, OCO3HAHHOMY BBIOOPY M TOCTPOSHHIO JalbHEHIIeH WHIMBHIYAILHONW TPAaeKTOPHU
oOpa3oBaHus Ha 06a3e OPUEHTHPOBKH B MUpE Mpodeccrii u nMpodhecCHOHATBHBIX MPEAIOYTEHUH, ¢
Y4eTOM YCTOMUYMBBIX II03HABATEIFHBIX MHTEPECOB, a TaKXKe Ha OCHOBE (OPMUPOBAHUS
YBAXKUTCIIbHOI'O OTHOLICHUSA K TPYAY, PaA3BUTHA OIIbITA YUACTHUA B COIMAJIBHO 3HAYUMOM TPYIC,

— (GOpMHpOBaHHE IEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH, YUYUTHIBAIOIIECTO COIMAIBHOE, KYJIbTypHOE,
A3BIKOBOE, TyXOBHOE MHOT000pa3ue COBPEMEHHOI0 MHpa;

— (opMHUpOBaHHE OCO3HAHHOTO, YBAKUTEIHHOTO M JOOPOKENATEIHHOTO OTHOIICHHS K
JPyroMy 4eJoBeKY, ero MHEHHUIO, MUPOBO33PEHHIO, KYJIbTYPE, A3bIKY, BEpE, IPakIaHCKOU MO3HUIINH,
K WCTOpPHUH, KyJIbType, PEJIUTUH, TPAAULHUSM, sI3bIKaM, LIEHHOCTAM HapoaoB Poccuu u HapoaoB
MHpa;

— OCBOEHME COLMAIbHBIX HOPM, MPaBUJI TOBEACHHUS, poJiel U (pOpM COLMaIbHON KU3HU B
rpynnax u cooOIiecTBax, BKIKOYas B3pOCIbIE U COLUANIbHBIE COOOIIECTBA; Y4acTHE B HIKOJILHOM
CaMOYIPaBJIEHUU U OOLIECTBEHHOM H3HU B Ipe/eiaxX BO3PACTHBIX KOMIIETEHLUH C y4eTOM
PETHOHANIBHBIX, 3THOKYJIBTYPHBIX, COLIMATBHBIX U SKOHOMUYECKUX OCOOCHHOCTEH;

— Pa3BHUTHUEC MOPAJTBLHOI'O CO3HAHUA U KOMIIECTCHTHOCTH B PCIICHU N MOPAJIbHBIX HpO6H€M Ha
OCHOBE JIMYHOCTHOTO BBIOOpA, (OpMHUpOBaHME HPABCTBEHHBIX UYBCTB U HPABCTBEHHOI'O
INOBEACHHU, OCO3HAHHOI'O 1 OTBETCTBCHHOI'O OTHOIIICHUA K cOOCTBEHHBIM IMOCTYIIKaM;

— (opMuUpOBaHHE KOMMYHUKAaTUBHONH KOMIETEHTHOCTH B OOIIEHUU U COTPYAHUYECTBE CO
CBEpCTHHKAMH, JETbMH CTapIIer0o W MJIAJIIer0 BO3pacTa, B3pOCIBIMH B  TIPOIECCe
00pa3oBaTeNbHON, OOLIECTBEHHO IMOJIE3HOM, Y4eOHO-UCCIeI0BaTEIbCKONW, TBOPUECKON U JIPYTUX
BUIO0B JACATCIBbHOCTH,

— (hopMUpOBaHME IIECHHOCTHU 3/10pOBOT0 M 0€30M1acHOro obpas3a KU3HHU; YCBOESHHE MPaBUII
HHIUBUAYAJIBHOI'0O W KOJUJICKTHBHOI'O 0e30macHoro IIOBCZICHUS B T-I]f)e?)BI)I‘-IaI‘/'IHBIX CUTyallusiX,
YTPOXKAIONIUX KU3HU U 370POBBIO JIIOJIEH, TPaBUJI ITOBEICHHs Ha TPAHCIIOPTE U HA JI0pOrax;

— (opmHpoBaHHE OCHOB 3IKOJIOTUYECKON KyJIbTYpbl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOTO MBIIUIEHUS, PAa3BUTHE OIBITa OSKOJOTHYECKH OPHUEHTHPOBAHHOMN
pedIeKCUBHO-0IIEHOYHON 1 MTPAKTUUYECKON JEATETHHOCTH B )KU3HEHHBIX CUTYAIUsX;

— OCO3HaHHE 3HAYEHHsS CEMbU B KHM3HHM UEIOBEKa W OOIIEeCTBA, NMPUHATHE LEHHOCTH
CEMEHHOM KU3HU, YBAKUTEIHHOE U 3a00TIIMBOE OTHOIICHHUE K YWICHAM CBOEH CEMbH,



— Pa3BHUTHUEC OCTCTUYCCKOTO CO3HaHUA 4YCPE3 OCBOCHHUEC XYAOXKCCTBCHHOI'O HACJICIUA
HapoJa0B Poccuu n Mmupa, TBOp‘-IeCKOI\/JI ACATCIIBHOCTH 3CTCTUUCCKOT' O XapaKTepa.

9 kiace

— BOCIIUTaHHE POCCUMCKON TIpa)<1aHCKOM HAEHTUYHOCTU: MATPUOTH3MA, YBAXKEHHUS K
OteuecTBy, NPOIIJIOMY U HACTOSIIEMY MHOTOHAllMOHAIBHOIO Hapoaa Poccuu; ocozHaHue cBoei
STHUYECKOW IPUHAJIEKHOCTH, 3HAHUE UCTOPHH, SI3bIKA, KYJIBTYphl CBOEIO HapoJa, CBOEro Kpasl,
OCHOB KYJBTYPHOTO HacleIusi HapoAoB Poccuu M 4enoBeyecTBa; yCBOCHHE T'yMaHHCTUYECKHUX,
JIEMOKPATUYECKUX U TPaJULMOHHBIX IIEHHOCTEH MHOI'OHAI[MOHAJIBLHOTO POCCUICKOro OOILECTBa;
BOCIIMTAaHUC 9YBCTBA OTBETCTBCHHOCTHU U J0JIT'a IICPEC POI[HHOﬁ;

— (opMHUpPOBaHHE OTBETCTBEHHOI'O OTHOLICHHS K YYEHHIO, TOTOBHOCTU M CIIOCOOHOCTH
o0yyaromuxcss K CaMOpa3BUTHIO M CaMOOOpa30BaHMIO Ha OCHOBE MOTHBALIMM K OOYYEHHUIO H
IO3HAHUIO, OCO3HAHHOMY BBIOOPY M IIOCTPOECHUIO AajbHEWIIEH WHIAMBUAYAIBHOM TpaeKTOPUU
oOpa3oBaHus Ha 06a3e OPUEHTHPOBKHU B MUpE npodeccrii 1 mpodeccHoHaNbHBIX MPEANOUTECHUHN, C
YU4ETOM YCTOMYMBBIX I103HABaTEJIbHBIX HHTEPECOB, a TaKXKe Ha OCHOBE (OPMUPOBAHUS
YBAXKUTCIIbHOIO OTHOLICHUSA K TPYAY, pPa3BUTHUSA OIIbITa YU4aCTHA B COMAJIbBHO 3HAYUMOM TPYIC,

— (opMUpPOBaHME LEJIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAYKU U OOIECTBEHHOW MPAKTUKH, YUUTHIBAIOIIETO COIHAIBFHOE, KYJIbTypHOE,
A3BIKOBOE, TyXOBHOE MHOT000pa3nue COBPEMEHHOI'0 MHpa;

— (opMUpOBaHHE OCO3HAHHOTO, YBAKUTEIHHOTO M JOOPOKENATEIHHOTO OTHOIICHHS K
JpyroMy 4eJOBEKY, €ero MHEHHUIO, MUPOBO33PEHHIO, KYJIbTYPE, S3bIKY, BEpPE, IPAXKAaHCKOM MO3UIIH,
K MCTOpPUH, KyJIbType, PEJIUTUH, TPAAULHUSAM, sI3bIKaM, LIEHHOCTSAM HapoaoB Poccuu u HapoaoB
MHUpa; TOTOBHOCTH U CHOCOOHOCTM BECTH AMAJIOr C JPYTUMHU JIOJABMU U JIOCTUTaTh B HEM
B3aMMOIIOHUMAaHUI,

— OCBOEHME COLMAJIbHBIX HOPM, IPAaBUJ IOBEJCHUS, POjIei U (GOPM COLMATIBHOM KU3HU B
rpymmax u cooOIIecTBax, BKIOYas B3POCIBIE U COIHAIbHBIE COOOIIECTBA; YYaCTHE B MIKOJIHLHOM
caMOyIIpaBJIeHUM U OOIIECTBEHHON >KM3HM B IpeJesiaX BO3PACTHBIX KOMIIETCHLIHH C Y4EeTOM
PEruoHaJIbHbIX, 3THOKYJIBTYPHBIX, COOUAJIBHBIX U SKOHOMHNYCCKUX OCO6CHHOCTCI71;

— Pa3BUTHE MOPAIBHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEIIEHUH MOPaJIbHBIX IPo0JIeM Ha
OCHOBE JINYHOCTHOTO BbIOOpa, (opMHpOBaHME HPABCTBEHHBIX UYBCTB M HPABCTBEHHOTO
MOBEJICHUSI, OCO3HAHHOTO U OTBETCTBEHHOT'0 OTHOILEHHS K COOCTBEHHBIM MOCTYIIKaM;

— (opmHupoBaHNE KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B OOIIEHUU U COTPYIHUYECTBE CO
CBEpCTHHKaMM, JETbMU CTapuiero W MJAJIIero BO3pacTa, B3pOCIBIMM B  Ipolecce
00pa3oBaTesbHOM, OOLIECTBEHHO IOJIE3HON, Y4eOHO-HCCIe10BaTENbCKOM, TBOPUECKOH U APYTUX
BUJIOB JI€ATEIbHOCTH;

— ¢opMHUpOBaHUE IIEHHOCTH 37I0POBOTO M 0€30I1acHOT0 00pasa KU3HH; YCBOCHUE TIPABUII
UH/IMBUYAIbHOTO U KOJUIEKTHBHOTO 0€30MacHOrO TMOBEACHHS B YPE3BBIYAMHBIX CHUTYyallUsX,
YIPOKAKOIIUX KU3HU U 3I0POBBIO JIFOJEH, TPABUII TIOBEICHUS HA TPAHCIIOPTE U HA I0POTaXx;

— (hopMHUpPOBaHHE OCHOB 3KOJOIMYECKOW KYJBTYpPbI, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO OJKOJOIMYCCKOrO MBIIIJIICHUA, PAa3sBUTHUC OIbITa 3KOJOTMYCCKU OpHCHTHpOBaHHOﬁ
pedIeKCUBHO-01IEHOYHOMN M MPAKTUYECKON JEATEIbHOCTH B )KU3HEHHBIX CUTYaLHIX;

— OCO3HaHUEC 3HaA4Y€HHUA CEMBH B JXHU3HH 4YCJIOBEKA U O6I_H€CTBa, MMPUHATHE LCHHOCTHU
CeMEHHOM KHU3HH, YBAKUTEIHHOE U 3a00TIIMBOE OTHOIICHUE K YWIEHAM CBOEH CeMbH;

— pa3BUTHE OCTETUYECKOTO CO3HAHHS Yepe3 OCBOCHHE XY0)KECTBEHHOTO HACIICIHsI
Hapo1oB Poccun u Mupa, TBOPUECKOH IeATETbHOCTH SCTETUYECKOT0 XapaKkTepa.

2. MertanpenmeTHbie pe3yJibTaThI
2.1. IMo3zunaBarTeJbHBIE

7 kjaacc
— yMEHHE OINpeAeNsATh MOHATHS, CO3/1aBaTh OOOOIICHMS, YCTaHABIMBATH AaHAJIOTHUH,
KJIaCCU(UIIMPOBATh, CaMOCTOSITEIbHO BBIOMPATh OCHOBAHMSI W KPUTEPHM AJIs Kiaccuukaiu,

8



YCTaHABIMBATh  MPUYMHHO-CIEJICTBEHHBIE  CBSI3M, CTPOUTh  JIOTUYECKOE  PaCCYKIEHHUE,
YMO3aK/I4eHUE (MHAYKTUBHOE, IEAYKTUBHOE 1 T10 QHAJIOTUH) U JI€]1aTh BHIBOJIBI;

— yMEHHME «4HUTaThb» TaOIMLbI, TpaQUKH, JUATPaMMBbl, CXEMbl M T.H., CAMOCTOSTEILHO
NEepeKOoAMPOBaTh MH(OPMAIIHIO U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

— yMEHHeE UCIO0JIb30BaTh CPEJCTBA NH(DOPMALIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTUI
Ui cOopa, XpaHeHUs], TPeoOpa3oBaHusl M Mepeadn pa3INYHbIX BUAOB WH(OpPMAIMH, CO3TAHUSL
JUYHOTO MH(POPMAIIHOHHOTO MPOCTPAHCTBA;

— pa3BUTHE MOTHUBALIMM K OBJAJECHUIO KYJbTYpPOU aKTMBHOI'O I10JIb30BAHUS CJIOBAPSIMU U
JPYTUMHU [TOMCKOBBIMU CUCTEMAMH.

8 kiacce

- YMGHI/IC OHpCI[eJISITL IIOHATHUA, CO31aBaThb O606IJ.I€HI/ISI, yCTaHaBHI/IBaTB aHaJIOTHuH,
KJIacCU(PUITUPOBATh, CAMOCTOSTEIIbHO BHIOMpPATh OCHOBAHHMS M KPUTEPUHU IS KiacCUHUKAIUH,
yCTaHaBHI/IBaTB HpI/I‘-II/IHHO-CHC,Z[CTBGHHBIC CBA3U, CTpOI/ITL JIOTUYECCKOC paccyxcz[eHHe,
YMO3aKJIFOUCHHE | JIeTIaTh BIBOJIBI

— YMEHHME «4MTaThb» TaOJMLbI, TpapuKu, JAUArpaMMbl, CXEMbl U T.l., CAMOCTOSITEIILHO
NepeKoupPoBaTh HHGOPMAIUIO U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO;

— yMEHHE UCIOJIB30BaTh CPEAICTBA HH(DOPMAIIHOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHH
U1 cOopa, XpaHEHUs, MPeoOpa3oBaHus M MEpeaadd pa3IMYHbIX BUJIOB MH(GOPMAIUH, CO3aHUs
JMYHOTO UH(POPMALMOHHOTO MPOCTPAHCTBA;

— pa3BUTHE MOTHBAIIMH K OBJAJICHUIO KYJIbTYpPO aKTMBHOIO IMOJIb30BAHUS CIOBAPSMU U
I[p}IFI/IMI/I IIONCKOBBIMU CUCTEMaMU,

— Ppa3BUTHE CIIOCOOHOCTH CaMOCTOSITEIIBHO JICHCTBOBATh B COOTBETCTBHUHU C 3aJaHHBIMH
STaJIOHAMHA HpI/I IIOUCKE I/IH(bOpMaIII/II/I B paBJH/I‘-IHI)IX HCTOYHHKAX, KpI/ITI/I‘IeCKI/I OILICHHUBATH
MoJy4aeMyto HH(POPMAIUIO U3 Pa3IMYHbIX UCTOYHUKOB.

9 KJacc

- YMGHI/IG OHpCIICJISITI) IIOHATHUA, CO31aBaThb O606HICHI/I$I, yCTaHaBJII/IBaTI) aHaJIOTUuH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEILHO BBIOMPATh OCHOBAHMSI W KPUTEPHH A Kiaccuukaimm,
yCTaHaBJ'H/IBaTI) HpI/I‘II/IHHO-CJ'ICI[CTBeHHBIC CBA3HU, CTpOI/ITI) JIOTUYECCKOC paCCY)KI[GHl/Ie,
yMO3aKIroYeHne (MHAYKTUBHOE, IEAYKTUBHOE M TI0 QaHAJIOTUH) U JIeJaTh BHIBOJIBI;

- YMGHI/IC «YUuTaTh» Ta6J'II/IIII)I, Fpa(bI/IKI/I, I[I/IarpaMMI)I, CXE€MBbI U T.O., CAMOCTOATCIIbBHO
NepeKoupoBaTh HHGOPMAIUIO U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO;

— ¢opMHpOBaHHE W  Pa3BUTHE KOMIETEHTHOCTH B  O0JIACTM  HCIOJIb30BAHUS
nH(GOPMaIIMOHHO KOMMYHHUKAIIMOHHBIX TexHonorui (MKT xomnerennun);

- paSBI/ITI/Ie MOTHBAIIUU K OBJIAZICHUIO Ky1'[I:Typ01>i AKTUBHOT'O ITOJIb30BaAHUA CJ'IOBapflMI/I 158
JPYTUMU [TOMCKOBBIMU CUCTEMAaMU;

— pa3BUTHE CIIOCOOHOCTH CaMOCTOSITEJIBHO JIEWCTBOBATh B COOTBETCTBUU C 3aJaHHBIMU
STAlOHAMHM TPU TIOUCKEe HH(OpPMAIMH B Pa3IUYHBIX HMCTOYHHMKAX, KPUTHUECKU OIICHHBATH
MoJIy4aeMyro HHOOPMAIMI0 U3 Pa3IUYHBIX UCTOYHUKOB.

2.2.  PeryasTuBHBIE

7 knace

— YMEHHE CaMOCTOATENbHO OMNpEeAETsATh LeNu CBOero oOydeHHUs, CTaBUTh H
dbopmynHrpoBaTh IS ce0s HOBBIE 3a7addl B y4eOe W MMO3HABATEIbHON IEATEINbHOCTH, Pa3BUBAThH
MOTHUBBI U HHTEPECHI CBOEH MO3HABATEIBHOM NESTEIbHOCTH;

— yMEHHE CaMOCTOSITEIHHO IUIAHUPOBATh  IYTH JIOCTHKCHUS IIeNiell, B TOM YHCIe
JIbTEpPHATUBHBIE, OCO3HAHHO BbIOMpaTh Hanboee 3(h(heKTUBHBIE COCOOBI pelIeHHs] YUeOHBIX U
MI03HABATENBHBIX 3a/1a4;

— YMEHHE COOTHOCUTH CBOM JEHCTBHS C MJIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIAThH
KOHTPOJIb CBOEH MESATETHHOCTH B TMpOIecce JOCTIKEHHS pe3yiIbTaTra, ONPEACIsTh CIOCOOBI
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JIEUCTBUI B paMKax MPeJIOKEHHBIX YCIOBHHM B TpeOOBaHUM, KOPPEKTUPOBATH CBOM JICHCTBHS
B COOTBETCTBUH C U3MEHSIOUIENCS CUTYAIUEN;

— yMEHHME OLIEHHUBATh MPaBUJIBHOCTh BBIMOJHEHHUs Y4eOHOM 3amauu, COOCTBEHHBIE
BO3MO>KHOCTH €€ PEeIlICHNS;

— BJAJICHHE OCHOBAMHU CAMOKOHTPOJIS, CaMOOLICHKH, TMPUHATHS  pEHIeHUHd U
OCYIIECTBIICHUSI OCO3HAHHOTO BBIOOpA B YUEOHOH M MO3HABATEILHOU JESTEIILHOCTH.

8 knacc

— yMEHHME CaMOCTOATEIbHO ONpEAeNATh LEeNd CBOEro OO0y4deHHs, CTaBUTh U
dbopMynpoBaTh st ce0si HOBBIC 3a7aud B ydeOe W IMO3HABATEIbHOW NEATEIhHOCTH, Pa3BUBAThH
MOTHBBI U HHTEPECHI CBOEH MM03HABATEIBHOMN JEITEIbHOCTH;

— yMEHHE CaMOCTOSATEIbHO IUIAHUPOBATh  IYTH JOCTHDKCHHS IIeJie, B TOM YHCIE
aJIbTEPHATHBHBIC, OCO3HAHHO BBHIOUPATh JPGEKTUBHBIE CHOCOOBI pelIeHUs YYCOHBIX |
MO3HABATEJILHBIX 33]1a4;

— yMEHHE COOTHOCHTH CBOW JACWCTBUS C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIISThH
KOHTPOJIb CBOGH JESATEILHOCTH B IPOIECCe JOCTHKCHHS PEe3yJIbTara, OINPEAesaTh CIOCOObI
NEHCTBUII B pamMKax MPeJIOKEHHBIX YCIOBUH U TpeOOBaHMIA, KOPPEKTUPOBATH CBOU JCHCTBUS B
COOTBETCTBUU C U3MEHSIOIICHCS CUTYyallUEH;

— yMEHHME OLIGHWBATh MPaBWJIBHOCTh BBHIMOJHEHHs Y4eOHOM 3amau, COOCTBEHHBIE
BO3MOXXHOCTH €€ PEIIICHUS;

— BIIQJCHHE OCHOBAaMH CaMOKOHTPOJS, CaMOOLEHKH, MPUHATHS  pEUIeHHH U
OCYIIECTBIICHUSI OCO3HAHHOTO BBIOOpA B YUCOHOH W IMO3HABATEIHHON JCSITEILHOCTH.

9 kJ1acc

— YMEHHE CaMOCTOATENbHO ONpEeAeNsATb LeJu CBOero oOOydeHHus, CTaBUTb M
dopmynHupoBath Ui ce0si HOBBIE 3a7aud B y4eOe M MO3HABATEIBHOM AEATEIbHOCTH, Pa3BUBATH
MOTHUBBI U UHTEPECHI CBOEH MTO3HABATENIBHOM NESTEIbHOCTH;

— yMEHHE CaMOCTOSTeNIbHO IUIAHUPOBATH MYTH JOCTIDKEHHUS IIeNieil, B TOM dHCIe
aJIbTepPHATHUBHBIE, OCO3HAHHO BbIOMpaTh Hanbosee 3(hdeKkTuBHBIE cOCOOBI peleHust Y4eOHbIX U
MI03HABATENBHBIX 33/1a4;

— YMEHHE COOTHOCUTH CBOM JEHCTBHSA C MJIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBIAThH
KOHTPOJIb CBOEH JESATETHHOCTH B MpOIEcCe JOCTHKEHHS pPe3ysbTara, ONPEAeIsTh CIOCOOBI
JeMcTBUI B paMKax MPEeASIOKEHHBIX YCIOBUH M TpeOOBaHUM, KOPPEKTUPOBATh CBOM JEUCTBUS B
COOTBETCTBUU C U3MEHSIOIICHCS CUTYallUEH;

— yMEHHUE OLEHHMBaTh IPABUIBHOCTh BBINOJHEHUsS Y4eOHOH 3amaud, COOCTBEHHBIE
BO3MOKHOCTH €€ PeIICHUS;

— BIAJEHHE OCHOBAMH CAaMOKOHTpPOJIS, CaMOOLEHKH, NpPUHATHS pELIeHUH W
OCYIIECTBIICHHS] OCO3HaHHOTO BBIOOpa B yUeOHOI M O3HABATEIILHON eI TETbHOCTH.

2.3. KoMMyHMKaTHBHbBIE

7 knace

— YMEHHE OpraHHM30BbIBaTh yuyeOHOE COTPYIHMYECTBO U COBMECTHYIO JEATEIBHOCTH C
YUUTEJIEM U CBEPCTHHUKAMHM, pabOTaTh MHAMBUAYAIBHO U B TPYIIE, HAXOAUTH 00lee pelieHrne u
paspeniate KOH(IMKTHl Ha OCHOBE COTJIACOBAHUS MO3UIMHA U yuyeTa WHTEpPECcOB; (GOPMYIHPOBATH,
apryMEHTHPOBAaTh U OTCTAWBAaTh CBOE MHEHUE

— YMEHHME OCO3HAaHHO HCIIOIb30BATh pPEUEBBIC CPEIACTBA B COOTBETCTBUM C 3aJadyeil
KOMMYHMKAIIUM JUISI BBIPAXKEHUS CBOMX YYBCTB, MBbICJIEH M MOTPEOHOCTEH IJIaHUPOBAHUS U
PEryJSALUN CBOEH JEATENbHOCTH

— BJIQJICHUE YCTHOM M MMCbMEHHOMN PEYbI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYBIO.

8 kiaacc
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— YMEHHUE OpraHM30BbIBaTh y4eOHOE COTPYAHMYECTBO M COBMECTHYIO JEATEIBHOCTH C
YUUTENIEM U CBEPCTHHKAMU; paboTaTh MHIMBUAYAIBLHO U B TPYIINE; HAXOAUThH O0IIEe pelIeHUE U
paspeniate KOH(IMKTHI Ha OCHOBE COIIACOBAaHUS MO3ULMH U yuyeTa UHTEpPECcOB; (OPMYIMPOBATH,
apryMEHTHPOBAaTh U OTCTaUBAaTh CBOC MHECHHUE;

— yMEHHE OCO3HAaHHO UCIIOJIb30BaTh PEUEBBIE CPENCTBA B COOTBETCTBHM C 3aJadyeil
KOMMYHHUKAIIMM JJIS1 BBIPQKECHUS CBOMX YYBCTB, MBICICH M TOTPEOHOCTEH IUIAHUPOBAHUSA H
PETYJIALIMU CBOEH IEATENbHOCTH;

— BJIQJICHUE YCTHOM U MCbMEHHOM PEYb0, MOHOJIOTMYECKOM KOHTEKCTHON PEUbIO;

— (opMUpPOBaHME M DPA3BUTHE SKOJIOIMYECKOI'O MBIIIICHUS, YMEHHUE NPUMEHATh €ro B
MI03HABATEIBbHOM, KOMMYHHKATUBHOM, COLMAIBHON MPAKTUKE U MPO(HEeCCHOHAIBHON OPUEHTAIIUH.

9 kJ1acc

— YMEHHUE OpraHM30BbIBaTh y4yeOHOE COTPYIHMYECTBO U COBMECTHYIO JEATEIBHOCTH C
YUUTENIEM U CBEPCTHUKAMU; paboTaTh MHAWBUIYAIBHO U B TPYIIE; HAXOJUTH O0IIee peleHne u
paspeniate KOH(IMKTHl Ha OCHOBE COIIACOBAHUS MO3ULMHA U ydyeTa UHTEpPECcOB; (OPMYIMPOBATH,
apryMEHTHPOBAaTh U OTCTaUBaTh CBOE MHEHUE;

— YMEHHME OCO3HAaHHO HCIIOJb30BaTh PEYEBbIE CPEICTBA B COOTBETCTBUU C 3ajauei
KOMMYHMKAIMU JJI1 BBIPDA)KEHUS CBOUX YYBCTB, MbICJIIEH M NOTPEOHOCTEH; IUIAaHUPOBAHUSA U
PETYJIALIMU CBOEH EATENbHOCTH;

— BJIQJICHUE YCTHOM U MMCbMEHHOM PEYbI0, MOHOJIOTMYECKON KOHTEKCTHOM PEYbIO;

— (opMUpOBaHHE M DPA3BUTHE SKOJIOTMYECKOIO MBIIUICHUS, YMEHUE NPHUMEHATh €ro B
MI03HABATEBHOM, KOMMYHHKAaTHBHOM, COMAIBHON MPAKTUKE U MPO(HEeCCHOHAIBHOW OPUSHTAITUH.

4. IIpenmeTHble pe3yJibTaThl

BoinyckHuk HayuuTcs B 7-9 kiaccax (/151 UCIOJIb30BaHUS B TIOBCETHEBHOM

KHU3HU U 00eCTIeYeHUs1 BO3MOXHOCTH YCIIEIIHOTO MPOJIOKEHU 00pa3oBaHus Ha 0a30BOM
YpOBHE)

DJIEeMEHTBI TEOPHH MHOKECTB M MATEMaTHYeCKOM JIOTHKH

- OnepupoBaTh Ha 0230BOM YPOBHE MOHITUSIMHU: MHOKECTBO, 3JIEMEHT

MHO’KECTBA, IIOJMHOKECTBO, IPUHAIIEKHOCTD;

- 33/1aBaTh MHOKECTBA NIEPEUUCIIEHUEM UX IJIEMEHTOB;

- HaXO/IUTh MepecedeHne, 00beMHEHUE, TOIMHOXKECTBO B TPOCTEHIIINX

CUTYaLUsX;

- onepupoBaTh Ha 0A30BOM YPOBHE MOHATHAMMU: ONpeieIeHue, aKCHOMa,

TeopeMa, J10Ka3aTelbCTBO;

31ech U jgaiee:

— pacro3HaBaTh KOHKPETHBIE MPUMEPHI OOIINX MOHATHUN MO XapaKTePHBIM MPU3HAKAM,
BBITIOJIHATH JACHCTBHS B COOTBETCTBUU C OMPECICHUEM U TPOCTEUIIMMH CBOMCTBAMU MOHATHIA,
KOHKPETH3UPOBATh IPUMEpPaMH OOIIIHE TOHSITHSL.

-IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI JIsI MOATBEPKACHUS CBOUX

BBICKa3bIBaHUM.

B noBceHeBHOM KW3HU U TTPU U3YUYECHUU APYTUX MPEAMETOB:

- HCIIOJIb30BaTh rpaduueckoe MpeacTaBIeHUE MHOKECTB JIJISl ONUCAHUS

peanbHBIX MPOIIECCOB U SBJICHHM, MPU PEIICHUH 33/1a4 APYTUX YICOHBIX MPEIMETOB.

Yucna

- onepupoBaTh Ha 0a30BOM YPOBHE MOHIATHSIMU: HaTypaJIbHOE YHCIIO, IIEJI0€ YHCIIO,
OOBIKHOBEHHAS P00k, IECATUUHAS JPOOb, CMEIIaHHAS TPOOb, pAIlMOHATIBFHOE YHCTIO,
apumMeTHuecKuil KBaJipaTHbIH KOPEHb;

- UCIIOJIb30BAaTh CBOMCTBA YMCEN U ITPABUJIA IEUCTBUN IIPU BBHIIOJIHEHUU

BBIYMCIICHHI,
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- UCIIOJIB30BaTh MPU3HAKH JACIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUN BBIYUCICHUN U
pEILIEHNH HECIIOKHBIX 33/]a4;

- BBINOJIHATH OKPYIJIEHUE pallMOHAJIbHBIX YMCEl B COOTBETCTBUU C IIPaBUJIAMU;

- OLICHUBATh 3HAYE€HHE KBAJIPATHOTO KOPHS U3 MOJIOXKUTEIBHOTO LIEJIO0r0 YUCIIa;

- pacro3HaBaTh PallMOHAIbHbBIC U UPPALIMOHAIIBHBIC YUCIIA;

- CpaBHUBATh YKCIIA.

B noBceHEBHON KU3HU U IIPU U3YUEHHUH JPYTUX IPEIMETOB:

- OLICHUBATh PE3yJbTAThl BBIYUCICHNUI IPU PEILIEHUH IIPAKTUYECKUX 3a/1a4;

- BBINOJIHATh CPAaBHEHHE YHCEJI B PEAIbHBIX CUTYalMsIX;

- COCTABJIATH YMCIIOBBIE BBIPAKEHMSI IPU PELIEHUH IPAKTUYECKUX 3a7a4 U 3a/1a4 U3 IPYTuX
Y4€OHBIX IIPEMETOB.

ToxnecTBeHHbIE TPeoOpa3zoBaHus

- BbINOAHATE HecoXKHbIE TPeoOpa30BaHMsl Ul BEIYUCICHHS 3HAUCHUN

YHCJIOBBIX BBIPQXKEHUM, COJIEPKALINX CTENEHH C HATypaJIbHBIM I1OKa3aTelleM,

CTEIIEHH C LEJIBIM OTPHIIATENIbHBIM [T0Ka3aTelIeM;

- BBIIIOJIHATDH HECJIOKHbIE Pe00pa30BaHus LEJIbIX BHIPAKEHUN:

pacKpbIBaTh CKOOKH, IPUBOJIUTH 110100HBIE ClIaraeMble;

- UCTIOJIB30BaTh (POPMYJIBI COKPAILIEHHOTO YMHOXKEHHS (KBaApaT CyMMBEI,

KBaJ[paT pa3HOCTHU, Pa3HOCTh KBAJAPATOB) JUIsl YIPOILLEHHs BHIYUCICHUIN 3HAYCHUN

BBIPAKCHU;

- BBIIOJIHATh HECJIOXKHbIE TPe0Opa3zoBaHus APOOHO-TUHEHHBIX BBIPAXKEHUN

U BBIPQXXEHUH C KBaJIpaTHBIMU KOPHSAMHU.

B noBceHeBHO KU3HU U IPU U3YUEHHUH JPYTUX IPEIMETOB:

- IOHUMATh CMBICJI 3aIIMCH YHCIIa B CTAHJAPTHOM BUJIE;

- OIepupoBaTh Ha 0A30BOM YPOBHE MOHATHEM «CTaHAapTHAs 3alUCh

YHCIIay.

VYpaBHEHMSI U HEPABEHCTBA

- OnepupoBaTh Ha 0230BOM YPOBHE MOHATHSIMH: PaBEHCTBO, YHCIOBOE

PaBEHCTBO, YpaBHEHHUE, KOPEHb YPAaBHEHUS, PEILICHUE YPAaBHEHHUs, YNCIOBOE HEPABEHCTBO,
HEPAaBEHCTBO, PEIICHNE HEPABEHCTBA;

- IPOBEPSATH CIPABEIMBOCTD YHCIOBBIX PABEHCTB U HEPABEHCTB;

- pelarth JIMHEWHbIE HEPAaBEHCTBA U HECJIOXKHbIE HEPABEHCTBA, CBOASIIMECS K TMHEHHBIM;

- pelaTh CUCTEMBI HECIIOKHBIX JIMHENHBIX YPABHEHUH, HEPABEHCTB;

- IPOBEPSATH, SABJISETCS JIU TaHHOE YUCIIO PEUICHUEM ypaBHEHUS (HEpaBEHCTBA);

- pemaTh KBaJIpaTHble ypaBHEHHUs 10 (hopMyJie KOpHEH KBaJpaTHOIO YpaBHEHUS;

- 1300pakaTh pEUICHNs] HEPAaBEHCTB U UX CHCTEM Ha YMCJIOBOM MPAMOI.

B noBceaHeBHON KU3HU U NIPU U3YUEHUH IPYTUX IIPEIMETOB:

- COCTaBJIATh U PELIaTh JIMHEHHbIE yPaBHEHUS IPU PEILICHUH 3a/1a4,

BO3HUKAIOIINUX B IPYTUX YUE€OHBIX peaMeTax.

OyHKIUU

- HaxonuTe 3HaueHne QyHKIMM 10 33 JaHHOMY 3HAUYE€HHUIO apryMEHTa;

- HaXOJUTh 3HAYEHHUE apryMEHTa M0 33JaHHOMY 3HaYeHHUIO (YHKIUU B

HECJIOXKHBIX CUTYalMsIX;

- OIPENENSTh MOJIOKEHHE TOUKH 10 €€ KOOpAUHATaM, KOOPJAMHATHI TOUKU

IO €€ MOJIO’KEHNIO Ha KOOPAMHATHOM IIIOCKOCTH;

- 110 TpauKy HaXOAUTh 00JIaCTh ONPEEIICHNS, MHOKECTBO 3HAUECHUH,

HYJU (QYHKIMH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, POMEXKYTKH BO3pacTaHus U yObIBaHUS,
HauOoJIbIlIee U HAaMMEHblIee 3HaUeHNs QyHKLINU;

- CTPOUTH IpaduK JIUHEHHON QyHKIUY,

- TPOBEPSITH, SBJISIETCS JIM JaHHBIM Tpaduk rpa@ukoM 3aJaHHOW (QYHKUMU (JIMHEHHOH,
KBaJJPaTUYHOM, 0OpaTHON MPONOPLUOHAIBHOCTN);

- OIPENENSITh NPUOJIMKEHHbIE 3HAUEHHSI KOOPIMHAT TOUKH IepecedeHus
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rpaukoB PyHKITHI;

- OlepHpoBaTh Ha 0A30BOM YpPOBHE MOHSATHSIMHU: IOCIEIOBATEIBHOCTD, apr(MeTHuecKas
IIPOrpeccusi, FeOMEeTpUIEcKasi IPOrpeCCHs;

- pemarb 3aJayd Ha MPOTPECCHH, B KOTOPBIX OTBET MOXKET OBbITh MOJY4YeH
HEMOCPEACTBEHHBIM II0JICUeTOM 0e3 mpUMeHEeHUs (HopMyJI.

B noBceHEBHOM KU3HU U IPU U3YUYEHUU APYTUX IIPEAMETOB:

- HUCIIOJIb30BaTh I'paMKU peajbHbIX MPOLECCOB M 3aBUCUMOCTEH Ul ONpENeNCHHUs UX
CBOWCTB (HanOOJIbIINE M HAMMEHBIIINE 3HAUCHHS, IPOMEXYTKH BO3pACTaHUS U YOBIBaHUS, 00JIACTH
HOJIOKUTEIBHBIX U OTPULATEIbHBIX 3HAYEHUH U T.I1.);

- UCTIOJIH30BATh CBOWCTBA JTMHEWHON (DYHKIMM U €€ TpaduK NP pEIIeHUH 3a/1a4 U3 APYTUX
Y4€OHBIX IIPEMETOB.

CraTucTuka u TeopHsi BEpOSATHOCTEH:

- meTh mpencTaBieHHe O CTAaTUCTUYECKUX XapaKTEPUCTHKAX, BEPOSATHOCTU CIy4alHOIO
COOBITHSI, KOMOMHATOPHBIX 3a/1a4ax;

- pemarh npocrelnine KOMOMHATOpPHBIE 3a/ladd METOAOM IPSIMOrO0 U OpraHM30BaHHOTO
nepebopa;

- IPEJICTABIATH TAaHHBIE B BUJIE TAOJUII, JHarpaMm, rpadukoB;

-4nuTaTh HHPOPMAIIHIO, IPEACTABICHHYIO B BHI€ TaOIUIIBI, JUArpaMMBbl, rpaduka;

-ONpEeAeNsATh OCHOBHBIC CTATUCTHYECKUE XapaKTEPUCTHKH YHCIOBBIX HAOOPOB;

- OLICHUBATh BEPOSTHOCTH COOBITUS B MMPOCTEHIIINX CITydasix;

- UMETh IIPEJICTABICHNUE O POJIM 3aKOHA OOJIBILINX YUCENl B MACCOBBIX SIBJICHUSX.

B noBceaHeBHOM KU3HU U MIPU U3YUYEHUH JIPYTHX MPEIMETOB:

- OLICHUBATh KOJIMYECTBO BO3MOKHBIX BApHAaHTOB METOJIOM I1epedopa;

- IMETh MPEJICTABICHHUE O POJIM MPAKTUUECKU JOCTOBEPHBIX U MAIOBEPOSTHBIX COOBITUI;

- CpaBHUBAaTh OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTHUKH, IOJyYEHHbIE B IIPOLECCE
pelleHus TPUKIATHON 3a/1a4uM, U3YUYSHHS PEalbHOrO SBJICHHUS;

- OLICHUBATh BEPOSITHOCTh PEAIbHBIX COOBITUH U SIBJICHUM B HECJIOKHBIX CUTYaIUAX.

TekcToBble 3a1aun

- Pemathb HecliokHbIE CIO’KETHBIE 337a4l Pa3HbIX TUIIOB Ha BCce apu(MeTHUECKHe AeHCTBYS;

- CTPOUTH MOJIEJb YCIOBUSA 3a/1a4H (B BUJE TaOIHIIBI, CXEMbI, PUCYHKA WITH

ypaBHEHHS ), B KOTOPOW JaHbl 3HAYECHHS IBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIMYUH, C

LIETIBIO TTOMCKA PELICHUs 3a/1a4u;

- OCYILECTBIIATH CIIOCOO MOKCKA PEIIeHNUs 3aJa4l, B KOTOPOM pacCyKIeHue

CTPOMTCS OT YCJIOBUS K TPEOOBAHUIO WM OT TPEOOBAHUS K YCIOBUIO;

- COCTaBJIATH IUIaH PEIICHU 3a/1a4H;

- BBIJIEJISITh ATAbl pEUICHUS 3a/1a4u;

- UHTEpNPETUPOBATh BIUMCIUTEIbHBIE PE3YJIBTATHI B 3ajjaue, UCCIEA0BATh

IIOJIyYE€HHOE pEIICHUE 3aJa4uH;

- 3HATh pa3IU4re CKOPOCTeH 00BEKTa B CTOSUEH BOJIE, MPOTUB TEUCHUS U

10 TEYEHUIO PEKH;

- pemaTh 3aJa4y Ha HaX0KJIeHHWE YaCTH YKcia U YKiclia o €ro 4acTu;

- pemiaTth 3aJa4u pa3HbIX TUMOB (Ha padoOTy, Ha TIOKYIIKH, Ha JABIKECHHUE),

CBSI3BIBAIOIIUX TPU BEJIMYUHBI, BBIJICISITH OTH BEJIMUYMHBI M OTHOIICHUS MEXTy HUMU,

- HAXOAUTh MPOLEHT OT YKCIIa, YACIIO 1O MPOLIEHTY OT HET0, HAXOAUTh

MIPOIICHTHOE CHIDKEHUE WJTH TIPOIEHTHOE TIOBBIIICHNE BETUINHBI,

- peuaTh HECIOXKHBIE JIOTHUECKHUE 33]Ja4l METOJIOM PACCYKACHUM.

B moBcenHeBHOM KU3HU U MIPU U3YUYEHUU APYTHX MIPEAMETOB:

- BBIJIBUTATh TUIIOTE3bI O BOBMOXHBIX MPEACIIbHBIX 3HAYEHUSAX UICKOMBIX B

3aJlaye BEJTUYMH (AeNaTh NPUKHUIIKY).
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HcTopust MaTeMaTUKHU
OnucelBaTh OTHAEIBbHBIE BBIJAIOIIUECS PE3YJIbTAaThl, MOIYYEHHBIE B XOJAE pPa3BUTHUS
MaTE€MaTHUKHU KaK HaAyKH;
3HaTh MPUMEPBl MATEMATUYECKUX OTKPBITUMA U UX aBTOPOB, B CBA3M C OTEUECTBEHHOU U
BCEMHUPHOU UCTOPUEH;
IIOHUMATh POJIb MaTEMAaTUKH B pazButun Poccun. MeToasl MaTeMaTUKU
BreiOupars mnoaxonsAmuid HM3Y4YEHHBIM METOA ISl PpEIIeHUS HW3YYEeHHBIX THUIIOB
MaTeMaTUYECKUX 3ajay;
[IpuBoguTe mnpUMEpbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B  OKpyXKarolen
JNENCTBUTENBHOCTH U IPOU3BEICHUSAX UCKYCCTBA.

BbIyCKHUK noayuum 603modxcHocms Hayyumoca B 7-9 Kiaccax st odecredeHust
BO3MOKHOCTH YCHEIIHOT0 NMPOA0JIKeHNsI 00pa30BaHus HA 02a30BOM M YIIy0JIeHHOM YPOBHSIX

Dnemenmui meopuu MHOJIcecme u MAMEMaAMUUeCcKol 102UKU
OHepI/IpOBaTb IIOHATHUAMM

OIpeNieJICHUe, TeopeMa, aKCHOMa, MHOXKECTBO, XapaKTEPUCTHKU MHOXECTBA, DJIEMECHT
MHOJKECTBA, IyCTOE, KOHEYHOE U OCCKOHEYHOE MHOXKECTBO, TOJMHOXKECTBO, MPUHAJIC)KHOCTD,
BKITIOYCHHUE, PABEHCTBO MHOKECTB;

3mech W Janee — 3HATh OIPEHACICHHWE IOHSTHS, YMETh IOSCHSATH €r0 CMBICT, YMETh
UCIIOJIB30BAaTh TIOHSATHE U €r0 CBOMCTBA MPH MPOBEICHUH PACCYKICHUH, JI0KA3aTEIILCTB, PEIICHUH
3a1ad.

M300pakaTh MHOXKECTBA U OTHOIIEHHE MHOKECTB C TIOMOIIBIO KPyroB Diijiepa;
OIPENEeNATh MPHHAIICKHOCT JJIEMEHTa MHOXECTBY, OOBCIUHCHHUIO U TEPECCUCHUIO
MHO>KECTB;
3a/1aBaTh MHOKECTBO C MOMOIIBIO IEPEYUCIICHHUS HIIEMEHTOB, CJIOBECHOTO OMHUCAHUS;
OTIepUPOBATh TOHATUSMU: BbICKa3bIBaHHE, MCTUHHOCTh M JIOKHOCTH BBICKA3bIBaHMS,
OTpUIIaHUE BBICKA3bIBAaHUH, ONIepaIiy Ha/l BBICKA3bIBAHHUSIMHI: U, WIH, HE, YCIIOBHBIC BHICKA3bIBAHHS
(MMIUTHKAIN );
CTPOUTH BBICKA3bIBAHHS, OTPUIIAHUS BHICKA3bIBAHHIA.

B noBcenHEeBHOM )KU3HU U IIPU U3YYEHUH IPYTUX NIPEIMETOB:

CTPOUTH LCIIOYKU YMO3aKHIOquHﬁ Ha OCHOBC HUCIIOJIb30BAHUS ITPABUJI JIOTUKH,
HCIIO0JIb30BATh MHOKCCTBA, OINICpaAllM C MHOXCECTBAMHU, UX r*pa(bnquI(oe MMpeacCTaBJICHUC
AJI OMMUCAHUS PCAJIBHBIX ITPOLECCOB U SIBIICHHUH.

Yucna

OnepupoBaTh NOHATUSIMU: MHOKECTBO HAaTypaJbHBIX YHCEN, MHOKECTBO LEbIX YHCEII,
MHOKECTBO PALIMOHAIBHBIX YHCEJ, UPPALMOHAIBHOE YHUCIIO, KBAJPATHBIA KOPEHb, MHOXECTBO
JIEUCTBUTENIbHBIX YHCEN, TEOMETPUYECKAsi MHTEPIIPETALNS HATYPAIbHBIX, IEbIX, PALIUOHATBHBIX,
JIEHCTBUTEIILHBIX YHCEII;

MMOHUMATh U OOBSICHITH CMBICIT TIO3UIIMOHHOM 3aITMCH HATYPaTbHOTO YHCIIA;

BBITIOJIHATh BBIYMCIIEHUS, B TOM YHUCJE C HMCIOJb30BAaHUEM IMPUEMOB pPAIlMOHATIBHBIX
BBIYHCIICHUI;

BBINIOJIHATH OKPYTJICHHE PALIMOHAIBHBIX YHCEII C 3aJJaHHON TOYHOCTHIO;

CpaBHMBATh PALIMOHAIBHBIE U UPPALMOHATIbHBIC YUCIIA;
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MPEJICTaBIIATh PAMOHATILHOE YHCIIO B BUIE AECITUYHOU IpooH

yIOPSA0YNBATH YMCIIA, 3aMUCAHHBIC B BUJIE OOBIKHOBEHHOU H JECATUYHOM IpOOH;

Haxonuth HOJl 1 HOK uucen u ucnosb30BaTh UX MpU pellieHUH 3a/1a4. B moBceqHeBHOM
JKU3HU U [IPU U3YUYEHUU APYTUX PEIMETOB:

MPUMEHSITH TIPABHJIA TIPUOIMKEHHBIX BBIYMCICHUH MPU PEIICHUN TPAKTHYSCKUX 3a/1a4 U
pellIeHnu 3aa4 JPYTuX Y4eOHbIX MTPEIMETOB;

BBIIIOJIHATh CPABHEHUE PE3YJIbTATOB BBIUUCIECHUN MIPU PEIICHUH MPAKTUYECKUX 3a]a4, B
TOM YHUCJIC TPUOTUKCHHBIX BEIYHCIICHHI;

COCTaBJISITh U OLIEHUBATh YKCIIOBBIE BBIPAXKEHMS IPU PEIICHUH MPAKTUYECKUX 3a/1ad U
3a/1a4 U3 APYTruX YIeOHBIX MPEIMETOB;

3aIIAChIBaTh U OKPYIJISTh YUCJIOBBIE 3HAYEHUS PEATbHBIX BEIMYMH C HCIOJIb30BAHUEM
Pa3HBIX CUCTEM U3MEPEHUS.

Tostcoecmeennvie npeoodpazosanus

OHGpI/IpOBaTI) IMOHATHUAMU CTCIICHU C HATypaJlbHBIM II0OKa3aTCJICM, CTCIICHU C LCJIbIM
OTPHIIATEIILHBIM TIOKA3aTelIeM;

BBITNOJIHATH IPE0Opa30BaHusl LIEIbIX BIPAXKEHUI: JEMCTBUSI C OTHOUICHAMHU (CIIOKEHUE,
BBIYUTAHUE, YMHOXKCHHUE), JCUCTBUSI C MHOTOWICHAMH (CIIOKEHHE, BRIYUTAHUE, YMHOKCHHUE),

BBINOJIHATh PA3JI0KEHUE MHOTOWICHOB HA MHOKHTEIM OJJHUM M3 CIIOCOOOB: BHIHECEHHE
3a CKOOKY, IpyIIITUPOBKA, UCIIOJIL30BaHNE (POPMYII COKPALICHHOTO YMHOXKCHHUS;

BBIJICJIATh KBAJJPaT CYMMbI i PA3HOCTH OJHOYJICHOB,;

pacKiIagblBaTb HAa MHOXHUTCIIN KBaIIpaTHLIfI TPEXUWICH,

BBIIIOJHATh IPEOOpa3OBaHUs BBIPAKEHUH, COAEPHKALIUMX CTENEHU C  LEJIbIMU
OTPHIIATEIIEHBIMHU [TOKA3aTEIISIMH, TIEPEXOIUTH OT 3aIUCH B BUJIC CTETICHH C IISITBIM OTPHUIIATEIIHHBIM
nokasareseM K 3alUCH B BUJE JpoOu;

BBINOJIHATH TIPe00pa3oBaHus APOOHO-PALIMOHATBHBIX BRIPAKCHUIN: COKpAIlEHUE APOOCH,
MpuUBeICHNE anredpanueckux apodeil Kk o0IeMy 3HaMeHaTeNo, CJI0KEHNE, YMHOKECHHE, IeJICHHE
anreOpanveckux JapoOeil, Bo3BedeHHE anreOpandeckoil ApoOM B HATYpajdbHYI0 U LETYIO
OTPUIATENbHYIO CTETICHbD;

BBITNOJHATH Npeo0pa3oBaHusl BhIPAXKEHUHN, COJEPKAIINX KBaPATHbIE KOPHU;

BBIACIIATE KBaJApaT CYMMBI WM PAa3HOCTU JABYYJIICHA B BBIPAXCHUAX, COACPIKAIIHUX
KBaJIpaTHBIE KOPHU;

BBITIOJTHATH MPE00pa30BaHMsI BRIPAKEHUH, COACPKAIIUX MOYJIb.

B noBcenHEBHOM )KU3HU U IIPU U3YYEHUH IPYTUX NIPEIMETOB:

BBINOJIHATH IPe0Opa30oBaHus U AEUCTBUS C YMCIaMH, 3alIMCAHHBIMU B CTaHAAPTHOM BU/IE;
BBITIOJIHATH IPe00pa3oBaHus allreOpandyeckuX BbIPAKEHUH MTPH PELLICHUH 3a/1a4 APYTUX YUeOHBIX
IIPEIMETOB.

Ypa(menuﬂ u nHepaeencmea

OnepupoBaTh NOHATHSAMHU: YpPAaBHEHHE, HEPABEHCTBO, KOPEHb YPABHEHHUs, PEIICHHUE
HEpaBEHCTBA, PaBHOCWIbHBIE YPaBHEHUS, OOJIACTh OIpENeIeHUs] ypaBHEHHs (HEpaBEHCTBa,
CUCTEMBI YpaBHEHUI WJIN HEPABEHCTB);

peliars JIMHEWHBIE YPABHEHUS U YPAaBHEHUS, CBOAUMBIE K JIMHEMHBIM C IIOMOIIBIO
TOKJIECTBEHHBIX MpeoOpa3zoBaHMii;

penath KBaJApaTHBIE YPABHEHUS M YPAaBHEHMS, CBOAMMBIE K KBAaJIPAaTHBIM C IOMOIIBIO
TOKECTBEHHBIX TPe0Opa3oBaHuil;
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pewarb JpoOHO-TMHENHbIE YPaBHEHNUS;
pelare NpocTeiiye uppaoHaabHble ypaBHEHUS BUA,

JFx = a,fx = /3%

pemiath ypaBHeHHUs BHIa X" = @;
peliaTh ypaBHEHUs CIIOCOOOM PAa3NIOKEeHHs] Ha MHOXKHUTENIU U 3aMEHBI EPEMEHHOM;
UCIIO0JIB30BaTh METOJI MHTEPBAJIOB ISl PELICHHUS ENIBIX U JPOOHO palMOHaIbHBIX HEPABEHCTB;
peuiarh JIMHEWHbIC YPaBHEHUS U HEPABEHCTBA C TapaMEeTPAMU;
penaTh HECIOKHbIE KBaIpaTHbIE YPABHEHUS C TApaMETPOM;
pelaTh HECI0KHbIE CUCTEMBI JINHEHHBIX YPaBHEHUI C TapaMeTpamy;
pelaTh HECIOXKHbIE YPAaBHEHUS B LIEJIBIX YHMCIIAX.

B noBceHEBHOM KU3HU U NIPU U3YUYEHUU APYTUX IIPEAMETOB:

COCTABJLITH M pEIIATh JIMHEHMHBIE W KBAJpaTHbIE YpPAaBHEHUS, YPAaBHEHHs, K HUM
CBOJIAIIIIMECS, CUCTEMbI IMHEHHBIX YpaBHEHHM, HEPABEHCTB IIPU PEIIEHUH 33134 APYTUX YUeOHBIX
IIPEAMETOB;

BBITOJIHATE OI[CHKY MPaBAONO00HS PE3YIbTATOB, MOIYYaeMBbIX ITPH PEIICHUN JTMHEHHBIX
Y KBaJpaTHBIX YPABHEHUM U CHUCTEM JIMHEHHBIX YPAaBHEHUN M HEPAaBEHCTB IPU PELICHUM 3ajay
JpyTUX y4eOHBIX TPEAMETOB;

BbIOMpPATh COOTBETCTBYIOIIME YpPaBHEHHs, HEPaBEHCTBA WJIM HUX CHUCTEMbl JUIs
COCTABJICHUSI MATEMAaTUYECKOM MOJIEIIN 3aIaHHON PEAIbHOW CUTyalluy WIM IIPUKIIATHOMN 3aa4H;

YMETb MHTEPIPETUPOBATH ITOJIYYEHHBIN IPU PELICHUM YPAaBHEHHsI, HEPABEHCTBA WIIH
CUCTEMBI PE3yJIbTaT B KOHTEKCTE 3aJaHHOW PEAJIbHOM CUTYALMH WM ITPUKIIAIHON 3a1a4Hu.

Dynkyuu

OnepupoBaTh NOHATUAMU: (PYHKIIMOHATIbHAS 3aBUCUMOCTh, GYHKIHUSA, TpapuK PYHKINH,
crocoObI 3a71aHus GYHKIIMH, apTYMEHT U 3HaueHue (QYHKIH, 00JIaCTh ONPEIeNICHNS U MHOKECTBO
3HaYeHUH (YHKIMHU, HYJIU (YHKLINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTb (DYHKIIMH,
YETHOCTh/HEYETHOCTh (PYHKIIHH;

CTPOUTH I'paKH JINHEHHOM, KBaAPaTUUHON (QyHKIUH, 00paTHOM MPOMOPLHUOHATIBHOCTH,
byHKIIUN BUIA:

P V= N'f-?:l Y= J?s _'.'_I.‘fls-

y=a+
x+ b

;
Ha [IpUMepe KBaApaTUUHOM (PyHKIIMY, UCTIOIb30BaTh IpeoOpa3oBanus rpaguka GpyHKIuu
y=f(x) nns moctpoenus rpaduxos ¢pynkumii; y= af, y=kx+b+c;
COCTABIIATh YPAaBHEHHS MPSMOU IO 33T1aHHBIM YCIIOBHSIM: MPOXOIAIIEH Yepe3 ABE TOUKH
C 3aJJaHHBIMH KOOPJIMHATaAMH, TPOXOSIIEH uepe3 JaHHYI0 TOUKY U MapasuiebHOM TaHHON MPSIMOii;
Uccle1oBaTh (PYHKIHIO 10 ee Tpaduky;
HAXOJIUTh MHOYKECTBO 3HAYCHHH, HYJTH, IPOMEKYTKH 3HAKOITOCTOSTHCTBAa, MOHOTOHHOCTH
KBaJpaTUYHON (PYHKIIMHU;
ONEpPUPOBATh TMOHATHSAMM: IOCIEIOBATEIbHOCTb, apH(MeTHueckas mporpeccus,
reoMeTpHuuecKas Mporpeccusi;
pelath 3aJjauu Ha apupMETUYECKYIO0 U TEOMETPUUECKYIO porpecchio. B moBceaHeBHOM
KM3HH U TIPU U3YYCHUU JIPYTHX TPEIMETOB:
WUIIOCTPUPOBATh € MOMOLIBIO IpadKa pealbHYH 3aBHCHUMOCTb WM IPOLECC MO UX
XapaKTepUCTHKaM;
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HCIIOJIb30BaTh CBOMCTBA U TpauK KBaJpaTUYHONW (QPYHKIMU MpPU pEIICHUU 3a7ad U3
JIPYTHX y4EOHBIX MMPEIMETOB.

Texcmoswie 3a0auu
Pemate mpocThle M CIIOKHBIE 3aJjaud pa3HbIX TUIIOB, a TAKXKE 3a/ayd IMOBBILICHHON
TPYAHOCTH;
HCIOJIb30BaTh Pa3HbIE KPAaTKHUE 3alMCH KAaK MOJEIM TEKCTOB CIOXKHBIX 3ajad s
HOCTPOCHMSI TIOUCKOBOW CXEMBI U peIlIeHHs 3a/1a4;
pas3nyaTh MOJEIb TEKCTa U MOJEIb PEIIEHUs 3a/1a4l, KOHCTPYUPOBATh K OJIHOM MoJienu
pEILIEHNUs HECIIOKHOM 3aJ]aul pa3Hble MOJIEIM TEKCTA 3a/1a4H;
3HATh U IPUMEHATH 00a cr1ocoba NoucKa pelieHus 3a1a4 (0T TpeOOBaHUS K YCIIOBHIO U OT
yCII0BUS K TpeOOBaHUIO);
MOJICJIMPOBATh PACCYKIEHHUS MPH TMOUCKE PEIICHUs 33134 C MOMOIIbIO Irpad-cXeMsl;
BBIJICJIATH 3TAIlbl PELICHUS 3a7a4 U COJEpKAHUE KaXJI0ro ITana;
yYMETh BBIOMPATh ONTUMANLHBIA METOJ PEIIeHUs 337a4ll U OCO3HaBaTh BHIOOP METOAA,
paccMaTpuBaTh pa3IMYHbIC METO/Ibl, HAXOJUTh Pa3Hble PEIIeHUs 3a/1a4l, €CJIM BO3MOXKHO;
aHaAJIM3UPOBATh 3aTPYJHEHUS IIPU PEIICHUH 3a/1a4;
BBITNOJIHATH pa3iMuHble IPeoOpa30BaHus PEAJIOKEHHOM 3aJaul, KOHCTPYHUPOBATH HOBHIE
3aJ]auyl U3 JaHHOM, B TOM 4KClIe OOpaTHBIE;
UHTEPIPETUPOBATh BBHIYMCIUTENIbHBIE PE3yJIbTaThl B 3a/laue, UCCIIEA0BaTh MOJIYUYEHHOE
pelIeHre 3a1auH;
aHaAJIM3UPOBATh BCEBO3MOKHBIE CUTYallMH B3aUMHOI'O PACHOJIOXKEHUS JBYX OOBEKTOB U
U3MEHEHUE UX XapaKTEpUCTUK IPH COBMECTHOM JIBUKEHUU (CKOPOCTb, BPEMSI, PACCTOSIHUE) IIPU
pelIeHUH 3ajjad Ha JBW)KEHUE JBYX OOBEKTOB Kak B OJHOM, TaK U B IPOTUBOIOJIOKHBIX
HaIPaBJICHUSX;
UCCJIEIOBaTh BCEBO3MOXKHBIE CUTYyallUW IPU PELICHUU 3a/ad Ha JABM)KEHHUE II0 PEKE,
paccMaTpuBaTh pa3Hble CUCTEMbl OTCUETA;
pemath pa3HoOOpa3HbIe 3a7aul «HA YacTHy,
pemars 1 000CHOBBIBaTh CBOE PEILLIEHUE 3a]1au (BBIACIATh MATEMATUYECKYIO0 OCHOBY) Ha
HaXOJKJEHHE YacTH YKcila U YHUCIIa MO €ro YacTH Ha OCHOBE KOHKPETHOI'O CMbICIIA Ipo0H;
OCO3HaBAaTh U OOBSICHATh HMJIEHTUYHOCTh 3aJad Pa3HbIX THUIIOB, CBSA3BIBAIOLIUX TpPU
BEJIMYMHBI (Ha padoTy, Ha MOKYTIKH, HA ABU)KEHHE), BBIIENIATh 3T BEJIMUMHBI U OTHOIICHUS MEXTY
HUMHU, IPUMEHATh UX IIPU PEIICHUH 3a/1a4, KOHCTPYUPOBAaTh COOCTBEHHBIE 3a/1a4 YKa3aHHBIX TUIIOB;
BJIa/IETh OCHOBHBIMU METO/IAMU PELIEHMsI 3a]a4 Ha CMECH, CIUIaBbl, KOHIICHTPAIUY;
pelaTh 3ajjauyd Ha MPOLEHTHI, B TOM YHUCIIE, CIOXKHbBIE MPOLEHThl ¢ 0OOCHOBAaHUEM, HCIIOJIb3YS
pasHbIe CIIOCOOHI;
pelaTh JOrMYeCKUe 3aJlaud Pa3HbIMHM CIIocOO0aMu, B TOM YHCIe, ¢ AByMs OJOKaMu M ¢
Tpemsi OJI0KaMH JaHHBIX C MOMOLIBIO TAOJIUIL;
pearh 3a7a4r M0 KOMOMHATOPUKE U TEOPUU BEPOSTHOCTEH Ha OCHOBE MCIOJIb30BaHUS
U3yYEHHBIX METOZI0B U 0OOCHOBBIBATH PEIICHUE;
peliaTh HECIOXKHBIE 3314 TI0 MaTEMaTUYECKON CTaTHCTUKE;
OBJIAJIETh OCHOBHBIMH METOJaMH pELIEHUS CIOKETHBIX 3a/1ady: apuPpMETHUECKUH,
anreOpanyeckuii, mepeOop BapHaHTOB, TEOMETPUUYECKHM, TpaduuecKkuii, IPUMEHSATh UX B HOBBIX 110
CPAaBHEHHUIO C U3YUYCHHBIMU CUTYaIUsX.

B noeceoneenoit ycuznu u npu uzyueHuu Opy2ux npeomemos:

BBIIETISITH NP PELIEHUH 33]1a4 XapaKTEePUCTUKU paccMaTpUBaeMoOM B 3ajjaue CUTYyalluH,
OTJIMYHBIE OT PEATbHBIX (T€, OT KOTOPBIX a0CTParupoBAIUCH), KOHCTPYHPOBATh HOBBIE CUTYAIIUH C
Y4ETOM ITHX XapaKTepUCTHK, B YACTHOCTH, NPHU PEIIEHUH 3a/lad Ha KOHLEHTPALlUH, YUUTHIBAThH
IUIOTHOCTB BELIECTBA;
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pemath ¥ KOHCTPYHPOBATh 3a/1aud HA OCHOBE PACCMOTPEHHUs pEealbHBIX CUTyalui, B
KOTOPBIX HE TpeOyeTCsl TOUHBIN BEIYUCIUTENBHBIN pe3yIIbTaT;

pfliaTth 3aJadyd Ha ABMIXKCHHUE II0 PEKEC, pacCMaTpuBasd pasHbIC CHCTEMBI OTCYETA.
CraTtucTuka u TCOPpHA BGPOﬂTHOCTeﬁ

Onepuposamp nonamuamu:

cToy0yaTble M KPYTrOBBIC IUarpaMMbl, TaOJUIBI JaHHBIX, CpelHee aphu(MeTHUEcKoe,

MenuaHa, HauOoJbIllee W HAaWMEHbIEE 3HAYCHUS BBHIOOPKH, pa3Max BBIOOPKH, IHCIEPCUS H
CTaHJapTHOE OTKJIOHEHUE, CIy4YaiiHas N3MEHYHBOCTB;

U3BJIEKAaTh MH(POPMAIMIO, IPEACTABICHHYIO B Ta0lMIax, Ha AMarpaMmax, rpadukax;
COCTABJIATH TAOJHUIIBI, CTPOUTH AUArPAMMBI M TpaUKH Ha OCHOBE JTAHHBIX;

OIIepUPOBATh NOHATUAMHU: (PAaKTOpHAT YHUCIIA, IEPECTAHOBKU M COUETAHUS, TPEYTOIbHUK
ITackans;

MPUMEHSATH MTPABUIIO MIPOU3BEACHUS MPHU PEIICHNH KOMOMHATOPHBIX 3a7ay;

ONEpUpPOBATh IOHATUSAMU: CIIy4YalHbIM ONbBIT, CIy4yallHBIA BbHIOOpP, HCHBITAHUE,
JJIEMEHTapHOE CcllydaiiHoe CoOObITHE (MCXOA), KJIACCHYECKOEe OIpeJesieHHe BEpPOSATHOCTH
CIIy4aifHOTO COOBITHS, OTIEpALIMH HAJl CIIy4alHBIMHU COOBITUSMU;

MPEJCTABIATh HH(OPMAIIHIO C TIOMOIIBIO KPYTroB Diliepa;
pelaTh 3aJa4d Ha BBIYMCIICHHE BEPOSATHOCTH € IOJCYETOM KOJMYECTBA BAPUAHTOB C
MOMOIUIbI0 KOMOMHATOPUKH.

B noeceonesnoii scuznu u npu uzyuenuu opyzux npeomemos:

U3BJIEKATh, HHTEPIIPETHUPOBATh U MPEoOPa30BbIBATH MH(OPMALINIO, MIPEJICTABICHHYIO B
Ta0JIMIax, Ha JuarpaMmax, rpadukax, OTPaKaloIIyl0 CBOWCTBA M XapaKTCPUCTHUKU pPeaTbHBIX
IIPOLIECCOB U SIBJICHUI;

OnpeaAcIATb CTaATUCTHUYCCKUE XapaKTCPHUCTHUKH BI)I60pOK 110 Ta6J'II/IHaM, AuarpaMmam,
l"pa(bI/IKaM, BBIIIOJIHATL CPAaBHCHUC B 3aBUCUMOCTH OT HCJIW PCIICHHA 3ada4du, OLICHUBATh
BEPOATHOCTH PEAbHBIX COOBITHI U siBNeHu. ['eoMmeTprueckue GUrypsl

Hcmopuﬂ mamemamuKku

Xapaxmepuzoeams 6K1A0 8bLOAIOUUXC MAMEMAMUKOE 8 PA3BUMUE MAMEMAMUKU U UHbIX
HAay4nwlx obaracme,
MMOHUMATh POJIb MaTEMAaTUKH B pa3Butuu Poccun.

Memoovt mamemamuxu

I/ICHOJ’IBS}’H HU3YUYCHHBIC METO/BI, ITIPOBOAWUTD JOKA3aTCIbCTBO, BBITIOJIHATE OITPOBEPIKCHHUC,
BBI6I/IpaTI) HN3YUYCHHBIC METOJbI U UX KOM6I/IHaIII/II/I JJI pCHICHUA MAaTEMATUYCCKUX 3a/1a4,

HUCIIOJB30BaTh MATCMATHUYCCKHUEC 3HAHUA MOJ1A OIIHCaHUA SaKOHOMCpHOCTCﬁ B oxpyncaromeﬁ
}IeﬁCTBHTeHBHOCTH " IPOU3BEACHHUAX NCKYCCTBA,

MMPUMCHATH HpOCTefIIHI/Ie IporpaMMHEBIC CPpEACTBA U DJICKTPOHHOKOMMYHUKAIIMOHHBIC
CUCTCMBI ITPU PCHICHUH MATCMATUUICCKUX 3a/1a4

5. Coneprkanue y4eOHOTro mpeaMmera
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ConepxaHue KypcOB MAaTeMaTHKH S5—6 KJIaccoB, aireOpbl W TeoMeTpun 7—9 KiaccoB
O00BEIMHEHO KaK B HCTOPUYECKH CJOXHBIIMECS JHUHUM (YuCiOBasi, anredpanyeckas,
reoMeTpuueckas, QyHKIHOHAIbHAS U Jp.), TAK U B OTHOCUTEIHLHO HOBBIE (CTOXaCTHUYECKas JTUHUS,
«pcajibHad MaTeMaTI/IKa»). OTI[GJIBHO NpEaACTaBJICHBI JIMHUA CHOXKCTHBIX 3aldda4d, UCTOPHYCCKAA
JUHUSL.

DJIeMEeHTBI TEOPUH MHOKECTB M MATEMATHYEeCKOM JIOTUKH

Cormmacio ®I'OC ocHoBHOTO 001Ier0 00pa3oBaHUs B KypC MAaTeMaTHKW BBEACH pasiell
«Jloruka», KOTOpBIA HE MpEAnoJiaracT JOMOJHUTEIbHBIX YaCOB HAa M3YyUYEHUHM U BCTPAUBACTCS B
pa3jnyHble TEMbl KypcOB MaTeMaTHMKU M HH(DOPMATUKH U TpeaBapsieTcss O03HAKOMIICHHEM C
AJIEMEHTaMHU TEOPUU MHOXKECTB.

MHoxkecTBa M OTHOLIEHHUSI MEK1Y HUMU

MHOXECTBO, XapaKTepUCTUUECKOE CBOMCTBO MHOXECTBA, HJIEMEHT MHOXKECTBA, ITYCTOE,
KOHEYHOe, OeckoHeuHoe MHOXecTBO. [TogmHOoxkecTBO. OTHOIICHHE TPUHAANIEKHOCTH, BKIIIOUEHUS,
paBEHCTBA. DJIEMEHTHI MHOXKECTBA, CIIOCOOBI 3aJaHMsI MHOXKECTB, PACIIO3HABAHUE TIOJJMHOKECTB U
3JIEMEHTOB MOJIMHOXECTB C UCIOJIb30BAaHUEM KpyroB Dilepa.

Onepauuu HaJ MHOKECTBAMM

[lepeceuenne u oObeaMHEHNE MHOXECTB. Pa3HOCTE MHOKECTB, JOMOJIHEHHE MHOKECTBA.
WuTepnperanust onepanuii Haj MHO>KECTBaMU C IIOMOILBIO KPyTroB Diiepa

JJIeMEeHTHhI JOTHKHU

Ornpenenenne. YTBepxKACHUS. AKCUOMBI U TeOpeMbl. JlokazaTenbcTBO. [Joka3aTenbcTBO OT
npoTuBHOTO. Teopema, oOpaTHas 1aHHOU. [Ipumep u KOHTpIIpUMeEp.

Bricka3niBanus

M cTUHHOCTD U J10KHOCTH BbICKa3bIBaHUs. CII0KHBIE U IPOCTHIE BBICKA3bIBAHMSL.

Onepaupm HaJ BBICKA3bIBAHUSAMHN C HCIIOJIB30BAHHEM JIOTHYCECKHUX CBA30K: W, HUJIU, HEC.
YcnoBHBIC BBICKa3bIBaHMS (MMIUIUKAITUH ).

7 KJ1acce

ToxnecrBenHbIe mpeodpazoBanusi YncjioBbie 1 OyKBeHHbIE BhIPaskeHUsi BoipaxxeHue ¢
nepeMeHHol. 3HaueHue BelpaxkeHus. [logcraHoBKa BbIpaKEHUI BMECTO IEPEMEHHBIX.

YpaBHeHHsI M HEPABEHCTBA

PasencrBa UncnoBoe paBeHCcTBO. CBOMCTBA YMCIIOBBIX PaBEHCTB. PaBEHCTBO € IEPEMEHHOM.
VpaBuenus IloHaTne ypaBHEHUsT W KOpHsS ypaBHeHusA. IIpeacraBieHne O paBHOCWIBHOCTH
YPaBHEHHUHU.

JInuHeliHOe ypaBHEHHE U €r0 KOPHHU
Pemenne nuHelHBIX ypaBHeHUH. JIMHeilHOe ypaBHeHMe ¢ napameTpoM. KomamdecTBo

KOpHEH JIMHEMHOT0 ypaBHEHHUs. PellleHne TUHENHbIX ypaBHEHUN C IIapaMETPOM.

Leibie BbIpakeHus
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CreneHb ¢ HaTypaJIbHBIM TIOKa3zaTelieM W ee€ CBoMcTBa. [IpeoOpa3oBaHus BBIpaKCHHH,
COoACpKAMUX CTCIICHU C HATypaJbHBIM I10OKA3aTCIICM. O,Z[HO‘-IJIGH, MHOT'OYJICH. HeﬁCTBHﬂ C
OJIHOWJICHAMH U MHOTOWIECHAMH (CJIOKEHHE, BRIYUTaHHEe, YMHOKeHHE). PopMyJibl COKPALIEHHOTO
YMHOXXEHHS: Pa3HOCTh KBaJpaToB, KBaApaT CyMMbl W pa3HOCTH. Pa3noxkeHne MHOTOWIEHa Ha
MHOJKUTEJIM: BBIHECEHHE OOIIEr0o MHOXKHUTEJS 3a CKOOKHM, TPYyNIUPOBKA, MpUMEHEeHue (Qopmyi
COKpPAIICHHOTO YMHOXCHUSI.

Cucrembl ypaBHeHUH

VYpaBHeHHE C IByMs IEpEeMEHHBIMU. JIMHEHHOE ypaBHEHHUE C JBYyMs IEPEMEHHBIMHU.
IlonsiTue cucreMsl ypaBHeHUH. PemieHue cucrembl ypaBHEHUH. MeETOAbl PEIIEHUS CHUCTEM
JMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU: METOJ, CJIOKEHUS, METO ITOACTAaHOBKH.

DOYyHKIUH

IMousiTe pyHKIUM

JlekapToBbl ~ KOOpJAMHATBI HA  IUIOCKOCTH. DopMupoBaHUE  IPEACTABICHUM O
METaNpPeIMETHOM MOHATUU «KOOpAMHATh». CrnocoObl 3ajaHus (QYyHKIUM: aHAIUTHUYECKU,
rpaduvecknid, Tabmuunelid. ['paduk (ynxmum. [Ipumepsr ¢GyHKIMIA, MONTydaeMbIX B TpoIecce
UCCJICIOBaHMSl PA3JIMUHBIX PEaIbHBIX MPOLIECCOB U peIIeHUs 3ajayu. 3HauyeHHe GYHKLIUU B TOUKE.
CaoiicTBa GyHKIMI: 001aCTh OMPEACIICHUsI, MHOXKECTBO 3HAYCHUH.

JIuneiiHas QpyHKUUSA

CaoticTBa 1 rpaduk JuHeHON QyHkumu. YioBoil koadduument npsmoii. Pacnonoxxenue
rpaduka JUHEHHOM (YHKIIMY B 3aBUCUMOCTH OT €€ yIIIoBoro Ko3dduimenta u cB0OOOIHOTO YiIeHa.
Haxoxnenve ko3h@GUUIMEHTOB JMHEHHOW (QYHKIMM IO 3aJaHHBIM YCIOBHUSIM: IPOXOXKICHHE
IIPSIMOM 4epe3 JIBE TOYKM C 3aJaHHBIMM KOOpJAMHATaMH, IIPOXOKJICHHE NPSIMOU 4Yepe3 JaHHYIO
TOYKY W MapajuleIbHON JaHHOU MpsSMOMN

Hcropusa MmaTteMaTuKu

Bo3HuKHOBEHHE MaTeMaTWKM KaK HayKu, dSTambl ee pa3BUTHS. OCHOBHBIE pa3ebl
MaTeMaTUKU. Bplgaroniyecs MaTeMaTHKd W WX BKJIAJ B PAa3sBUTHE HAyKU. DECKOHEYHOCTH
MHOXECTBa MpPOCTBIX yHceld. Yucia M UIMHBL OTPE3KOB. 3apokIeHHE anreOpbl B HeEIpax
apupmetrxu. An-Xopesmu. Poxxnenne 6yksenHolt cuMmBonuku. I1. @epma, @. Buer, P. lekapt.

8 ki1acc
PanunonanbHbie yncjia MHOKeCTBO PAIMOHAJIBHBIX YHCEJI.

CpaBHeHHE palloHaIbHBIX Yucel. J{elcTBuUs ¢ palimoHansHBIMU Yiciamu. [IpeacraBnenue
paMOHAIEHOTO YHCIIA AECATUIHON JPOOKIO.

[Ipeobpa3oBanue ApOOHO-TUHEHHBIX BBIPAKEHUHN: CIIOKEHUE, YMHOXKEHHUE, JelieHue.
Anrebpanueckass JpoOb. JlomycTuMble 3Ha4YeHHs] MEPEMEHHBIX B JApOOHO-pallMOHAIBHBIX
BhIpaxeHusX. CokpaiieHue anreOpanyeckux apooOeit. [lpuBenenue anreOpamueckux Ipodeit k
obmeMy 3HaMmeHaTemo. JleWcTBUS C anreOpanuyecKuMu ApOOSIMU: CJIOKEHHE, BBIYUTAHUE,
YMHOKEHUE, JISIIeHNEe, BO3BEJICHHE B CTENICHb

ToxaecTBeHHbIE MPE0OPaA30BAHUA
KBagpatHblii TpexuwieH, pa3jiokeHHe KBaJpaTHOIO TpexuieHa Ha MHOXHUTEIH. J[poOHO-

panroHaibHble BblpaxkeHus CreneHb ¢ HenbIM mokazarteneM. [IpeoOGpa3oBaHue BbIpakeHUH,
COJIepKalInX 3HaK MOZYJIS.
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HppaunoHajbHbIe YHUCIA

IlonsTHe MppanuoHAIBLHOrO uncia. Pacrio3HaBaHue MppanMOHANBHBIX udncel. [Ipumepst
nokazaTenbeTB B anredpe. MppauuonanbHocTh uucna. [Ipumenenue B reomerpuu. CpaBHEHUE
MPPALMOHATIBHBIX Yncel. MHOXKECTBO I€HCTBUTEIIBHBIX YHCEI.

KBanparusie kopan ApudMeTHIECKHi KBapaTHBIA KOpeHb. [IpeoOpazoBanne BEIpAKCHHH,
CoJIepKallluX KBaJIpaTHbIE KOPHU: YMHOXKEHHUE, JI€JI€HHE, BBIHECEHUE MHOXKHUTENS W3-TI0J 3HaKa
KOpH$1, BHECEHUE MHOMXUTEIS O] 3HAK KOPHSI.

YpaBHeHMsI M HEPABEHCTBA
PaBencrtsa.
Yucnosoe paBeHCcTBO. CBOMCTBA YMCIOBBIX PABEHCTB. PaBEHCTBO € EPEMEHHOM.

YpaBHeHust
IlonsiTue ypaBHEeHMs U KOpHA ypaBHeHUs. [IpencraBienre o paBHOCWIBHOCTH YPAaBHEHMIA.
Ob6unacTp omnpeaeneHus ypaBHeHUs (00JaCTh TOMYCTUMBIX 3HAYSHHH TEPEMEHHOI).

KBagpaTtHoe ypaBHeHHe B er0 KOPHH

KBagparusle ypaBHeHus1. Henonnsle kBajpaTHble ypaBHEHUS. JJUCKPUMUHAHT KBaPATHOTO
ypaBHeHus. dopMynia KopHeW KBajpaTHOro ypaBHeHus. Teopema Buera. Teopema, oOparHas
Teopeme Buera. Pemenne kBajpaTHBIX ypaBHEHHIA: HCIIOIb30BaHUE (HOPMYIIBI JUTSI HAXOMXKIACHUS
KOpHEH, Tpaguueckuil MeToa pelleHus, pas3oKeHHEe Ha MHOXUTENH, MOJ00p KOpHEeH c
UCIIOJIb30BaHNEM TeopeMmbl Buerta. KoimuecTBo KOpHEN KBaJpaTHOTO YPaBHEHUS B 3aBUCUMOCTH
OT €ro JUCKpUMHUHAHTA. buKBajgpaTHbIE ypaBHEHMs. YPAaBHEHHUS, CBOJUMBIE K JIMHEHHBIM H
KBaApaTHbIM. KBaipaTHbIE YpaBHEHHUS C IAPAMETPOM

/{poOHO-panuoOHa/IbHbIC YPABHEHUS

Pemenue mpocteimux JpoOHO-TMHEHHBIX ypaBHeHMH. Pemienue npoOHO-paliMoOHalIbHBIX
ypaBHeHHA. MeTOAbl peUIeHHsT YPaBHEHUI: METOABl PAaBHOCHIIBHBIX MPEOOpa3OBaHHA, METOJ
3aMeHbl MepeMeHHOM, rpaduyeckuii meron. Vcnonb3oBaHue CBOMCTB (YHKUMH NMPH pPELICHUU

ypaBHeHwid. [Ipocreiime uppalmoHanbHbIe ypaBHEHHS BUIA +/ fX = a,+/fx = /gx .
DOyHKIUH

IHonsitue pyHkuuu

JlekapToBbl ~ KOOpAMHAThl Ha  IUIOCKOCTU. DOpMUpOBaHME  TMPEACTABIEHUH O
METaNpeIMETHOM TMOHATUU «KOOpAMHATh». CrnocoObl 3ajaHus (QYyHKIUMI: aHATUTHYECKU,
rpadpuueckuit, Tabmuuneiif. 'paduk dynkumu. Ilpumeps! QyHKIUI, MOydaeMbIX B IpoLEcCe
UCCIIEIOBAaHMSI PA3JIMYHBIX pealbHBIX MPOLECCOB U PEIIeHUs 3ajad. 3HaueHue (QYyHKIMU B TOUKE.
CpoiictBa (QyHKIUMH: 001acTh ONPEIENICHUs, MHOXECTBO 3HAUEHUH, HYJIH, HTPOMEKYTKH
3HAKOMOCTOSIHCTBA, YETHOCTh/HEUETHOCTh, TPOMEXKYTKH BO3pacTaHus U yObIBaHUS, HauOOIbLIee U
HanMeHblIee 3HadeHus. VccnenoBanue ¢pyHkiuu no ee rpaguxy. [IpencraBnenue o6 acumMnroTax.
HenpepsiBHocTh QyHKIIMN. Kyco4uHO 3a1aHHBIE GYHKINH.

KBaapatnunas pyHkuus

CpoiictBa u rpaduxk kBaapaTuyHod ¢yHkouu (mapabona). Iloctpoenue rpaduka
KBaJpaTHYHOM (YHKIMHU 1O ToukaM. HaxokieHue Hylel KBaJpaTWYHON (YyHKIIMH, MHOXECTBA
3HaYEHUH, MPOMEKYTKOB 3HAKOMOCTOSIHCTBA, MPOMEXYTKOB MOHOTOHHOCTH. (OOparHas

K .
TMPOTIOPIHOHANBHOCTE Y = — .CpoiictBa pynkuuu. I'unepbosna

Hcropusa MmaTeMaTuKu
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Bo3HukHOBeHHE MaTeMaTHKU Kak HayKu, 3Tambl ee pa3BuUTHS. OCHOBHBIE pa3feiibl
MaTeMaTuKu. Bplgaronimecss MaTeMaTMKd W WX BKJIAJ B pa3BUTHE HayKu. BeCKOHEUHOCTh
MHO’KECTBa MPOCThIX uMcen. Yucna U AMuHBL 0Tpe3KoB. ParmonansHble uncna. [lorpeOHOCTH B
uppannoHanbHbIX yncnax. lkona [Mudaropa 3apoxnenue anredpsl B HeIpax apuPMeTuKu. Ai-
Xopesmu. Poxnenne OykBeHHoi cumBoiuku. [I. ®depma, ®@. Buer, P. Jlekaprt. IlosBnenue
rpa¢pukoB ¢ynkuuid. P. [lexapr, II. ®epma. 3amaua Jleonapno Iluzanckoro (dubonauum) o
Kponukax, uncia dubonauun. 3amava o maxmartHOM gocke. CXOAUMOCTb TE€OMETPUUYECKOM
MIPOTPECCHM.

9 kjaacc

KBagparuunas pyHkumst

CpoiictBa u rpaduk KBampaTuyHo (QyHkuu (mapabosa). Iloctpoenue rpaduka
KBaJpaTH4HOW (YHKIMHU 1O ToukaMm. Haxoxnenue Hynel KBaapaTWYHON (DYyHKIIMHM, MHOXKECTBA
3HAYEHUH, IPOMEXKYTKOB 3HAKOINOCTOSHCTBA, IPOMEXYTKOB MOHOTOHHOCTH. (OOpaTHas

k .
MPONOPUHOHATIBHOCTD Y = — .CoiictBa pynkuumu. ['unepbona. YpaBHenus Buaa X" =a.YpaBHEHUS

B ICJBIX YUCIIaX

Cucrembl ypaBHeHUH

YpaBHeHHE ¢ OByMs INEPEMEHHBIMHU. JIMHEWHOE YpaBHEHHE C JBYMs IIEPEMEHHBIMU.
[Ipsmass kak rpaduueckass MHTEpHIpETAUUs JIUHEHHOTO ypaBHEHHS C JBYMS IE€PEMEHHBIMHU.
IlonsaTue cucreMsl ypaBHeHUU. Pemenue cucrembl ypaBHEHUH. MeETOABl PEIICHUS CHUCTEM
JMHEWHBIX YPaBHEHUH C JABYMS MEPEMEHHBIMU: TpapUUECKUil METOJ, METOX CIIOKEHUS, METO]
noacTaHOBKU. CHUCTEMBI JIMHEWHBIX YPABHEHUH C 1apaMETPOM.

HepagBencrBa

UucnoBele HepaBeHCTBA. CBOMCTBA YHMCIIOBBIX HepaBeHCTB. lIpoBepka cripaBeauBOCTH
HEPaBEHCTB MpPH 3aJaHHBIX 3HAaYeHUsX nepeMeHHbIX. HepaBencTBO ¢ mepemeHHoil. Ctporue u
HecTporue HepaBeHcTBa. OO0nacTh onpeneneHus HepaBeHCTBA (00JaCTh JOMYCTUMBIX 3HAYCHHI
nepeMeHHoi). Pemenne nuHEHHBIX HepaBeHCTB. KBaapaTHOe HEpPaBEHCTBO U €ro pelIeHUs.
Pemienne kBaipaTHBIX HEPABEHCTB: UCIIOJIL30BAHNE CBOMCTB M Tpayika KBaApaTHIHONU (PYHKIINH,
METOJI MHTEPBAJIOB. 3alUCh PEIIeHUs KBaIpaTHOTO HEpaBEHCTBa. PerieHue 1enbix U ApOOHO-
palMoHaIBHBIX HEPABEHCTB METOJ0M HMHTEpBajoB. Cuctembl HepaBeHCTB CHUCTEMBI HEPABEHCTB C
OJHOM MEpPEMEHHON. Pelienre cucTeM HEpaBeHCTB ¢ OJHOM NEPEMEHHOM: IMHEUHBIX, KBAJAPATHBIX.
N300pakeHne pelieHusi CUCTEMbl HEPABEHCTB Ha YHCIOBOW MPAMON. 3amUCh PEIICHUS CUCTEMBI
HEpPABEHCTB.

I'padpuxu pyHkumi.
IIpeoOpasoBanue rpaduka (GyHKIUM Ui TOCTpOeHHs rpadukoB (yHKUMH Buna y=af,
y=kx+b+c,

—a 4+ - y= =3 =
Y=a +— y=Vx, y=Vx,y = |x|.

3agaum Ha Bce apupMeTHUYECKHUE AeHCTBUA
Pemienue TekCTOBBIX 3a7au apudmernueckum crnocodom. Mcemonb3oBaHue TaOIUI, CXEM,
YepTEeXKEN, IPYTUX CPEACTB MPEICTABICHUS TAHHBIX PU PEIICHUH 3a1a4H.

3agauu Ha IBHKeHHE, Pa00TY H OKYIIKH
AHanu3 BO3MOXHBIX CUTYaIlMil B3aHMHOT'O PacIoJIOKEHUsI 00BEKTOB MPH MX JIBUKEHHUHU,
COOTHOILIEHUSI 00BEMOB BBITIOJIHAEMBIX padOT MPU COBMECTHOU paboTe.

3agayu Ha YACTH, 101, IPOLEHTHI
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Pemenne 3amay Ha HaXOXKIEHUE YAaCTH YMCIIA U YUCIIA IO €ro JacTu. PemeHne 3amad Ha
IIPOLICHTHI U A0aU. [IpuMeHeHne nponopLuuii Npy peleHny 3a4au.

Jloruueckue 3agaau

Pemenue normveckux 3amad. Pemienuwe jmornyeckux 3amad ¢ MOMOINIBI0 TpadoB, TadMII.
OcCHOBHBIE METOJBI PEIICHUS TEKCTOBBIX 3a/ad: apu(METHUYECKHH, anredpandeckuii, mepedop
BapuaHTOB. [lepBUUHBbIC MIPEACTABICHUS O APYTHMX METOJIaX PEIICHHS 3a/1ad (T€OMETPUUYECKHE U
rpadu4ecKrue METOIbI).

CTaTuCTHKA ¥ TeOpHs BEPOSTHOCTEI

Crarucruka

Tabnuynoe u rpaduueckoe MpeacTaBieHHe JaHHbBIX, CTOI0YAThIE U KPYTOBbIE JTHarpaMMBl,
rpaduku, TpUMEHEHNEe AuarpaMM U rpaduKoB IS ONMHUCAHMS 3aBUCUMOCTEH peajbHbIX BEJIWYHH,
u3BJeueHne uHpopManuu U3 Tabmui, auarpamMm M rpadukoB. OnmcaTenbHble CTaTUCTHYECKHUE
MOKa3aTeJIM YMCIOBBIX HAOOPOB: Cpe/iHee apuPpMETHIECKOE, MEIMaHa, HauOOoJIbIIIee U HAUMEHBIIIEe
3Ha4YeHUs. Mepbl paccerMBaHMs: pa3Max, JUCHEPCHS W CTaHAapTHOE OTkiIoHeHue. CiydaitHas
W3MEHUYUBOCTh. M3MEHUMBOCTh NpH HU3MEpEeHUsX. Pemaromue npaBuiaa. 3aKOHOMEPHOCTH B
N3MCHYMBAIX BCIIMUYNHAX.

CayuaiiHble coObITHUS

CnyuaiiHple ONBITHI (SKCIIEPUMEHTHI), JJIEMEHTapHbIE CIIy4aillHbIE COOBITHUSA (HMCXObI).
BepositHocTn  snemeHTapHblx  coObiTHi. CoObITHA B CIOy4yailHBIX  AIKCHEPUMEHTaX U
OJIaronpuATCTBYIONIME dIIEMEHTapHbIe COOBITUSA. BeposaTHOCTH cimydallHBIX COOBITUNA. OMBITHI C
PaBHOBO3MOYKHBIMH 3JIEMEHTAapHBIMU COOBITHSIMH. Kitaccnyeckne BepOSTHOCTHBIE OIBITHI C
UCIIOJIb30BaHWEM MOHET, KyOukoB. [IpencraBineHue coOBITHI ¢ MOMOINBIO auarpamm Diinepa.
[IpoTuBOMONOXKHBIE COOBITHS, OOBENMHEHHE M TepecedeHrne coObITuid. [IpaBHiiO CloKEHHS
BeposaTHOcTel. Ciyyaiinblii BeiOop. [Ipeacrapnenue sxcrepuMenTa B Buje AepeBa. HezaBucumelie
COOBITHSI. YMHOKEHUE BEPOSITHOCTEH HE3aBUCUMBIX cOOBITHI. [locmenoBarenbHbie HE3aBUCUMBIC
ucnbITanusd. [IpeacraBnenue o HE3aBUCUMBIX COOBITHUSX B JKU3HHU.

DJIeMeHThI KOMOMHATOPHKH
[IpaBmiio ymMHOXKEHUS, IEPECTaHOBKU, pakTopuan yuciaa. CodeTaHus U YMCIO COYETaHUH.
@®opmyna uymcna codyeraHuil. TpeyronmbHuk Ilackans. OmnbeiTbl ¢ OONBLIIMM — YHCIOM
PaBHOBO3MOKHBIX AJIEMEHTAPHBIX COOBITHI. BbIuncieHne BepossTHOCTEN B ONIBITaX C IPUMEHEHUEM
KOMOUHATOpHBIX Gopmyi. Mcnbeitanus beprymiu. Yenex u Heynaua. BepostHocTH coObITHi B
CepuM UCHBITaHNN bepHyum.

Cayuaiinble BeJUYHHBI

3HAKOMCTBO CO CJ'Iy‘-IElfIHI:IMH BCJIMYMHAMU Ha MNOpUMEpPAaX KOHCUHBIX AOUCKPECTHBIX
cilydaiiHbIX BenuuMH. PacnpeneneHue BeposiTHOocTe. Matematndeckoe oxwujnanue. CBoHcTBa
MaTemMaTtuueckoro oxunanus. [loHstie o 3akoHe Oonpmmx uucen. M3mepeHue BeposSTHOCTEH.
[IpumeHenne 3akoHa OOJBIIMX YHCEN B COLIMOJIOTMH, CTPAXOBAaHUHU, B 3ApPaBOOXPAHEHUH,
oOecrieueHnH Oe30MacCHOCTH HACEIeHUsI B UpE3BbIUAHBIX CUTYAIUIX.

ITocsienoBaTeIbHOCTH H IPOIPECCHU

Uucnosasg  mocinenoBaTeNbHOCTb.  [IpuMepsl  4YHMCIOBBIX — ITOCJIENOBATEIBLHOCTEH.
beckoneunsle  mocienoBaTeslbHOCTH.  ApudMmernyeckas Iporpeccuss M €€  CBOWCTBa.
['eomerpuueckass mnporpeccus. @Popmyna oOmEro 4ujieHa W CYMMbl N MEPBBIX WIECHOB
apuMeTHYecKoil ¥ reoMeTpuuecKkoi nporpeccuil. Cxoasiascs reoMeTpuyecKas Iporpeccus.
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HcTopust MaTeMaTUKH

Brlaromuecs MareMaTMKHM M UX BKJIaJ B pa3BUTHE HayKU. BECKOHEYHOCTh MHOYKECTBA
npocThiX yucen. Mcropus Bomnpoca o HaxokaeHUU (opMys KOpHEH anre0pandeckux ypaBHEHHM
crenenei, 6onpmmx yersipex. H. Tapranesa, x. Kapaano, H.X. AGens, O. I'anya. [losiBienue
METO/a KOOPJMHAT, MO3BOJISIIOIIEI0 NEPEeBOJUTh I'€OMETPUUECKUE OOBEKTHI Ha S3bIK aireOpsbl.
[TosiBnenne rpaduxoB Gynkuumit. P. Iekapt, I1. ®epma. Poap poccuiickux yueHBIX B pa3BUTHH
maremartuku: JI. Ditnep. H.W. Jlo6auesckuii, [1.JI.Ueonmen, C. Koanerckas, A.H. Koimmoropos.
Maremaruka B passutun Poccuu: Iletrp I, mkona MareMaTnyecKuxX U HaBUTALKUX HAYK, pa3BUTHE
poccuiickoro ¢mota, A.H. Kpsuios. Kocmudeckas mporpamma u M.B. Kenpi.

6. TemaTnueckoe NJIAHUPOBAHME
¢ onpe/ae/ieHUeM OCHOBHBIX BUJ0B Y4eOHOI 1eATeJIbHOCTH 00yUal0IIUXCs

nepemenHoi(174.)

KouunyecTBo
YacoB, 4. JesTenbHOCTD YUUTENS ¢ ydeToM padoueit
IIporpaMMbl BOCIIMTaHU
m\n Pa3znen, Tema BCEro Ha Ha POTp
TEMY, pa3ie]d | KOHTPOJIbHBI
€ paboThl
7 kaace (140 u.)
Pazgen 1. JluHeiiHoe ypaBHeHHe C OJHOIi | -bOPMHPOBATE MPEICTABICHHE O HAYIHOMN

KapTHHE MHpPa
-MHUIIUMPOBATH 00YYAIOLTUXCS K
00CYXKICHUIO, BEICKA3bIBAHUIO CBOETO

Beenenne 3 MHEHHS, BBIPAa0OTKE CBOEr0 OTHOIICHUS 110
1.1 IOBOJLY MOJIy4aeMoil Ha ypOKe COLMATbHO
JIuneiHOe ypaBHEHUE C 6 3HAYMMO# HH(pOpMALHH
1.2 | oaHoit nepemenHoit -no0y»XIaTh y4aIuxcs apryMEeHTHPOBATS,
: 5 OTCTauBaTh CBOKO TOUKY 3PEHHs
Pemenue 3anav. -BOCITUTHIBATH TPYIOTIOOHE,
.3 | IloBTOpeHue HaCTOMYMBOCTH, YIIOPCTBO
[ToBTOpEHUE U 1 -MaTeMaTHKa - KyJIbTypHas LEHHOCTh
4 | cucremaTu3aius yueOHOTro -CO3/1aBath CUTYAIHIo yCIICXa
MaTcpuraia
Konrtponbnas paboraNel 1
5
Paznen 2. Ilenbie BoipaskeHus (68 4.)
ToXnecTBEHHO paBHBIC 2 -(opMHpOBaHUE MIPEICTABICHAN O HAYIHOM
2.1 | Beipaxkenus. ToxaecTBa KapTHHC MHpa
C 3 -TIPUMEHATH Ha yPOKE HHTEPAKTHBHBIC
TCHCHD C HATYpaJIbHBIM (hopMBbI PabOTHI C OOYYAIOIITMMUCS:
2.2 | nokazarenem BKIIFOYEHHE B YPOK UTPOBBIX MIPOLEAYD,
CBolicTBa CTEIICHH C 4 KOTOPBIE TIOMOTAIOT yCTAHOBJIEHUIO
3 HaTypaJ'IBHBIM HokKasarejeM ]106p0)KeJ’IaTeHBHOI\/'I aTMOC(l)epBI BO BpEMHA
OnHOYIICHBI 4 ypoxa .
24 -pabora 00y4aromuxcs ¢ moTy4yaeMoi Ha
: ypOKe 3HaYMMo HH(pOpMarei
MHorouJieHbI 2 -100yX/IeHHE YUAIUXCsI apTyMEHTHPOBATH,
2.5 OTCTAauBaTh CBOIO TOUYKY 3PEHHUSI
T ———— 5 -BOCIIUTaHUE TPYIOIIO0HS, HACTONINBOCTH,
OpCTBa
.6 | MHOTOWICHOB yrop
-MaT€MaTHUKa - KyJIbTypHasA HCHHOCTb
KonrposbHas paboraNe? 1 -CO3/IaHME CUTYAIMH yCIexa
N4
YMHOXEHHE MHOTrOWIeHa 5
.8 | Ha omHOWICH
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YMHOXKEHNE MHOTOYJIEHA
.9 | Ha MHOTOUWIEH

PaznoxeHnne MHOTOUYIEHOB 4
.10 | na muOXkuTenu. BeiHecenue
00111er0 MHOXHUTENS 32
CKOOKH
PaznoxeHnne MHOTOUYIEHOB 4
.11 | ga MmHOXUTEN. MeTox
TPYIIUPOBKH
Kontponbnas padora Ne3
A2
[TpousBenenue pa3HOCTH U
.13 | cymMMBI IBYX BBIpQ)KCHHUH. 4
Pa3zHocTh KBagpaToB ABYX 3
.14 | BbIpakeHUi.
KBanmpar cymmBbI 1 KBajpar 5
.15 | pa3HOCTH JBYX BBIPOKCHHM
[TpeoOpa3oBanue 4
.16 | MHOTOWICHA B KBajpat
CYMMBI WJIA Pa3HOCTH JABYX
BBIPKEHUN
Kontponsnas padora Ned
A7
CymMma 1 pa3HOCTh KyOOB 3
.18 | nByX BBIpaKeHHI
IIpumMeHeHne pa3andHbIX 5
19 | cmoco6oB paznokeHus
MHOTO4WICHA HA MHOYKUTEJH.
[ToBTOpEeHuE 1 2
.20 | cucremaTHu3aIusl.
Konrtponbnas paboraNe5
21
Pazgen 3. ®ynkum(184.)
Cas3zu MEXy BeIMYNHAMU. 4 -NO0YKJaTh K OCBOSHUIO 0a30BBIX
. 1 q)yHKHI/IH MaTeMaTUYECKUX MOHSITUH
Cl1oco6b1 3a1aHis a -No0YKAaTh 00yJaroIUXCs COONI0IAaTh Ha
2 Ypoke O6H_[erI/IH$[TI)Ie HOPMBI ITOBEACHU A
: -yCTaHABJIUBATb JOBEPUTEIILHBIE
I'paduk pyHkunu 3 OTHOIUEHHS MEK/TY yUUTENEM U
3 00yJaromuMucs, CIIOCOOCTBYIOIINX
HHHeﬁHaﬂ q;)yHKHI/Iﬂ, eé HO3I/ITI/IBH01:/[y BOCIPHUATHUIO YHAallIUMUCA
. TpeOOBaHUH U MPOCHO yUUTEIS
4 rpa(bHK 1 CBOUCTBA. 5 -~OCBOCHHUEC MNPAKTUICCKOT'O NPUMCHCHUA
HOBTOpeHI/Ie 151 1 HAYYHBIX 3HAaHUI MaTEeMaTHKH B XKU3HU

5 CHUCTCEMATU3alA

KonTponbnas padota Neb

-TIO3HAKOMHUTH C UCTOPUUYECKOH CIIPaBKOM O
BBIIAOITUXCS pOCCHfICKPIX, COBECTCKHUX
MaTEMaTHKax

- OIIBIT MIPUMEHCHUA TTOJTYYCHHBIX 3HAHUU U
YMEHHUH [T OTIpeieIeHus] COOCTBEHHOI
aKTUBHOM MO3UIMHU IO BOIPOCaM
pecypcocOepeReHus, SKOIOTHIECKOM
0€30M1aCHOCTH JKU3HU

Pa3nen 4. Cucremsbl TMHEWHBIX ypPaBHEHUH C IByMs

nepeMeHHbIMH(254.)
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YpaBHEHUS C ABYMS 3 - BOCIIUTHIBATh UHTEPEC K [TO3HAHUIO.
1 nepeMeHHbIMEL. I paduk ®opMHUPOBaTh YMEHHUS IPOBOAUTH
ypaBHeHI/ISI. nucciieA0BaHus, aHAJIU3UPOBATh PE3YyJIbTAThI,
OpEeACTaBJIATL U HAYUYHO apTyMCHTHUPOBATH
Jlunelinoe ypaBHEHHUE € 4 HOJIyYEHHEIE BBIBOIBI
2 JABYMsI ICPEMECHHBIMU U €0 -11010MpPaTh COOTBETCTBYIONINE (ITHYECKHE,
rpaduk «BOCTIUTATEIHHBIE)» ) TEKCTOBBIC 3aJaul IS
CHCTeMBI YPaBHEHHH C 4 perrerm
-TIPUBJIEKAaTh BHUMAHUE 00YJaOIINXCS K
2 ABYMst LIEGHHOCTHOMY aCIIEKTy MU3y4aeMbIX Ha YPOKe
IIEPECMCHHBIMH. SIBJICHUH, TIOHATHH, TIPHEMOB
I'padpuaeckuii meTon -n00y>Kaath 00y4aroIuXcst cOOM0IaTh Ha
peLHeHI/ISI CHUCTEMBI HBYX YPOKE NpUHIHIIBL y‘-IeGHOﬁ JUCHUIIIMHBI U
JIMHEHHBIX YpaBHEHUIA ¢ caMoopraHsatn
-~OCBOCHHUEC MPAKTUUICCKOT'O NPUMCHCHUA
I[ByMH HepeMeHHBIMH Hay4YHBIX 3HAHUM MaTEeMaTUKH B JKU3HU
Pemenne cucrem 3 -NI03HaKOMMUTH C PUMEPAMHU IIPUMEPHI
.3 | TMHEHHBIX ypaBHEHUN Hay4HOTO MO/IBATA
METO/IOM MOACTAHOBKHU
Pemenue cucrem 4
4 | TuHENHBIX YpaBHEHUIA
METOJIOM CJIOKEHUS
Pemenue 3aay ¢ noMoupto 5
5 | cucrem IMHEHHBIX
YpPaBHEHUH.
[ToBTOpeHue n 1
.6 | cucremaTu3anusi.
KonTponbnas pabota No7 1
N
Pa3nen 5. [loBTopeHue u cucreMaTu3aus yaeoHoro
marepuana(124.)
VYnpaxuenus s 11 -IIPUMEHATHL Ha YPOKE UHTEPAKTUBHLIE
1 | moBropeHus Kypca anreGpsl (bopMbI paboTHI ¢ 00YYAFOIIIMHCST:
7 Kacea HWHTCJUICKTYaJIbHBIC UT'PbI, CTUMYJIMPYIOLIUC
HTOFOBaﬂ KOHTpOHI)Haﬂ l MO3HABATCJIbHYIO MOTUBALIUIO

pabora

oOyJarormuxcs

-BOCIUTHIBATh HABBIK CAMOCTOSATEILHOIO
pelICHNs TEOPETUIECKOM MPOOIIEMBI, HABBIK
TEHEPUPOBaHUS U 0(POPMIICHHS
COOCTBEHHBIX HAEH

-BOCIIUTAHUE BHYTPEHHEH
OpPraHU30BAHHOCTHU

- BOCIIUTaHHUE TPYIOIO0uS,
HaCTOWYMBOCTH, YIIOPCTBA

-MaTeMaTHKa - KyJIbTypHas HEHHOCTh

- CO3/IaHUE CUTYAlUH ycIexa

8 xnacc (105 4.)

Pa3nen 1. ParmonanbHble BeipaxkeHusi(444.)

PannonansHbie 1pobu 2
1.1

OCHOBHOE CBOMCTBO 3
1.2 | paunoHaIbHOH IpoOH

CroXeHue U BEIYUTaHHE 3
.3 | panMoHaIBHBIX IpoOeii ¢

OJJMHaAKOBBIMHU
3HAMCHATCIIIMHU

- OCBOCHHUEC 63.30BI)IX MATEMATHYCCKUX
TIOHSTHH

-TIO0YKAaTh 00YJarOIIMUXCS COOMIOIAaTh Ha
ypOKe OOIIENPUHSATHIE HOPMBI TIOBEICHIISI
-CO3HATEC/IbHAad OPUCHTAUA YUalInXCsa Ha
MTO3UIINH IPYTHX JIIOACH: YMEHUE CIyIIATh H
BCTYIIATh B TUAJIOT, Y9aCTBOBAThH B
KOJUICKTHBHOM OOCYKICHHUU TIPOOIIEM,
WHTETPUPOBATHCS B TPYIITYy CBEPCTHUKOB U
CTPOHTH MPOYKTUBHOE B3aUMO/ICHCTBUE H
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CroXeHne U BEIYUTAHUE
4 | parmoHABHBIX Ipo0eii ¢
pa3HBIMH 3HAMCHATEIISIMU

KoHnTtposbHast paboraNel

YMHOXEHUE U JeJICHUC

5 | parimoHaNbHBIX TPOOEH.
Bo3Benenue paunoHaIbHOM
JpoOY B CTETICHb

ToxnecTBEeHHbIE
.6 | mpeoOpazoBaHus
paIoHaTHHBIX BBIPAKECHUN

KoHnTtposbHast paboraNe2

PaBHOCHIIbHBIE ypaBHEHUSI.
.{ | PaunoHanbHble YpaBHEHUS

CrerneHs ¢ 1eIbIM
.8 | oTpHUIaTeIHHBIM
MIOKa3aTeIIeM.

CBoiicTBa cTeneHu

Oyukrms y=K/ X u eé
10 | rpadux

KonTposnpHast paboralNe3

COTPYAHUYECTBO CO CBEPCTHUKAMU U
B3pPOCIIBIMU

-OCBOGHHUE NMPAKTUYECKOTO MPUMEHEHHS
HayYYHBIX 3HAaHWH MaTeMaTHKHU B KU3HU

- HICTOpHUYECKasl CIIPAaBKa O BBIAIOIIUXCS
pOoccuiiCKHUX, COBETCKUX MaTeMaTHKaX

- OTIBIT IPHMEHEHUSI NOTyYEHHBIX 3HAHUN U
YMEHHUH [T OTIpeIeIeHUs] COOCTBEHHOI
aKTHBHOH IMO3ULIUH 10 BOIIPOCaM
pecypcocOepexeHns, IKOTOTHIECKOH
6€301acHOCTH KHU3HN

Paznen 2 Kpaaparasie kopHu. JleiicTBUTENbHBIE

yucna(254.)

CDyHKLII/I}I y= x2 ueé 3 -MHUIIMUPOBATH 00YYArOIIHNXCS K
2.1 | rpadux 00CyKICHHUIO, BHICKA3BIBAHHIO CBOETO
K 3 MHEHHSI, BRIPAOOTKE CBOETO OTHOIICHHUSI 110
Ba/paTHBIC KOprI/I. MOBOJIY MOJIy4aeMOM Ha YPOKE COIHATBHO
2.2 | Apudpmernueckuii 3HAYMMO}i HHPOPMALUY
KBaJJpaTHBIN KOPEHb
MHO)KCCTBO U ero 6 -UCII0JIb30BAaTh BOCIIUTATCIbHEIC
3 | onementsl. [TogMHOKECTBO BOIMOIHOCTH
' o ) ) CoJieprKaHus yueOHOro MpeaMeTa yepes
Hepatn Hall M0100p COOTBETCTBYOIIUX TEKCTOB JIJIst
MHOXXCCTBAMU YTEHUS, 3814 JJIS1 PEIICHUS, TPOOJCMHBIX
CBoiicTBa 4 CUTyaIui aj1si 00CyKJCHHUS B Ki1acce
4 | apupMeTHIecKoro
-BOCITUTAHHE BEJICHHS TUCKYCCHIA, KOTOPbIC
KBaApPATHOI'O KOPHHA A A Y i P
JAF0T yUAIIUMCS BO3MOYKHOCTD IPHOOPECTH
ToxnecTBeHHbIC 5 OTIBIT BEJICHUSI KOHCTPYKTUBHOTO JTHAJIOTa
.5 | mpeoOpa3oBaHus
BLIpa)KeHHfI, CoJcpxKaInX -OCBOCHME NPAKTUYCCKOr0 IPHUMECHCHUS
aprudMeTnIecKre HAYYHBIX 3HAHUH MAaTEeMAaTUKHU B XKHU3HU
KBaJIpaTHbIE KOPHU
DyHKIMS y=\X 1 ee 3
.6 | rpadux
KonTtposnpHas padora Ne4
Paznen 3. KBanpaTtHsie ypaBHeHus(264.)
KBaIlpaTHLIC YpaBHCHUSI. 3 - BOCIIMTBIBATH MHTCPEC K ITO3HAHUIO.
3.1 | HenonHble KBaipaTHBIE ©opMHEpOBATE YMEHHA IIPOBOHTH
HCCIIeIOBAHMS, AHATM3UPOBATE PE3YIBTATHI,
yYpaBHEHHS
— MPECTaBISITh M HAYIHO apTYMEHTHPOBATh
®opmyiia KopHEn 4 HOJTy4YEHHbIE BHIBOJIbI
.2 | KBQJIpaTHOTO YPABHCHHUSI -noJA0MPaTh COOTBETCTBYIOIIHE (ITHUECKHE,
Teopema Buera 3 «BOCIIUTATEIHHBIEY) TEKCTOBBIE 3a1aUH JIJIst
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KoHntposbHas padota Ne5

KBagparssliii TpExuineH

Pewenne ypaBHenui,
CBOAIIMXCA K KBAaJPaTHBIM
YPaBHEHUSIM

PannoHaneHbIe ypaBHEHHS
KaK MaTeMaTU4eCKue
MOJIEJI PEeAIbHBIX
CUTYalHi

KoHnTtpoinbnas pabotaNe6

peleHus
-TIPUBJICKATh BHUMAaHUE 00yJYaArOMUXCS K
LICHHOCTHOMY acCIeKTy U3y4aeMbIX Ha ypPOKe
SIBJICHUH, TIOHATUH, IPUEMOB

-no0yXIaTh 00yJaroImuxcs CoOM0IaTh Ha
YpOKe MPHUHIUIIBI YICOHON AUCIUILIHHEI 1
caMOOpraHu3aluu

-OCBOEHHUE NMPAKTUYECKOTO PUMEHEHUS
Hay4HbIX 3HaHUH MaTEMAaTUKH B )KU3HU
-IIO3HAKOMHUTB C IIpUMEpaMH IPUMEPHI
Hay4HOT'O IIOJBUTA

-yMeHH€ NPUAABATh 3KOJIOTHYECKYIO
HAaIpaBJICHHOCTH JII000H eITeIbHOCTH,
MIPOEKTY, IEMOHCTPUPOBATH HKOJIOTHUECKOE
MBIIIUIEHUE U 3KOJIOTMYECKYI0 TPaMOTHOCTb
B pa3HbIX (POpMax AesATEIHHOCTH

-o0yXIaTh 00yJaromuxcs coOMmoIaTh Ha
ypOKe OOLIETPUHSIThIE HOPMBI IOBEICHUS,
MpaBuiia OOIICHHS CO CTAPIIUMHU
(yuuTensaMu) v CBEpCTHUKAMU
(oOydaromumucst)

Pa3nen 4. IloBropenue u cucreMaTu3anus yueoHOro
marepuana (104.)

1

YnpaxHenus s
MMOBTOPEHHMS Kypca 8 Kacca

9

Hrtorosast KOHTpoOJIbHASA
pabora

-IPUMEHATE Ha YPOKE HHTEPAKTHBHBIE
(hopMBI PabOTHI C OOYYAIOIIIMMUCS:
HUHTCJIJICKTYaJIbHBIC UT'PbI, CTUMYJIMPYIOLINE
IMO3HAaBATCJIbHYIO MOTUBAlIUIO
00yJaroImuxcs

-BOCIIMThIBATh HABBIK CAMOCTOSATCIIbBHOI'O
PELIEHHUS TEOPETHYECKOH MPOGIEMBI, HABBIK
TeHEePUPOBAHMA M O(POPMITCHHS
COOCTBEHHBIX HIEH

-BOCITUTAHNE BHYTPEHHEH
OpraHM30BaHHOCTH

- BOCIIUTaHHE TPYIOIOOHS,
HACTOWYMBOCTH, YIIOPCTBA

-: MaTe€MaTHKa - KyJIbTypHasi UEHHOCTh

- CO3/IaHMe CHTYAIMH ycIexa

9 kmmacc (102 4.)

Pasznen 1. HepaBencrpa(214.)

YucoBble HEPaBEHCTRA. 3 - BOCIIUTHIBATH HHTEPEC K MO3HAHHIO.
1.1 | lokasatenscTpo ®opMHPOBATH YMEHHUS IIPOBOIHTE

Croii 5 HCCIIEIOBAHNS, AHAM3UPOBATh PE3yJIbTaTHL,

BONCTBA YHCIOBBIX HPECTABIATh ¥ HAYYHO apTyMEHTHPOBATh

'2 HepaBeHCTB IMOJIYYCHHBIC BBIBOJIbI

CnoxxeHue 1 yMHOXKEHUE 4 -1016MPaTh COOTBETCTBYIOIIUE (ITHUECKHE,
13 YUCJIOBBIX HepaBeHCTB. ((BOCHI/ITaTeHbHI)Ie») TEKCTOBBIC 3a1a4U JJIs

OLieHMBaHUE 3HAYECHUSL PCHICHHA

H -IIPUBJICKATh BHUMAHUE 06yqa}OU_H/IXC$[ K

BBIpaiKeHI/ISI. epaEeHCTBO ¢ LIEHHOCTHOMY aCIeKTy U3y4aeMbIX Ha ypOKe

OJJHOU IICPEMCHHOMU. SIBJICHUH, TIOHATUN, IPUEMOB

Pemrenne nuHEHHBIX 5 -no0y»X1aTh 00yYarOIIUXCs COOII0AaTh Ha
4 | HepaBeHcTB ¢ OfHOI YPOKe NPHHIIUIBI YY4eOHOM JTUCIMILTUHEL 1

o aMOOpPTaHU3aHH
nepeMeHHOM. YncioBble camMoopratisan
-0CBOEHHE MPAKTUIECKOTO MPUMEHEHUS

IIPOMCKYTKH HAYYHbIX 3HAHUH MATEMATHKU B KU3HU

CucteMbl TUHEHHBIX 5 -IIO3HAKOMMTD C IPUMEpPAMHU IIPHUMEPBI
5 | HepaBEHCTB C OJTHOMN HAyYHOTO MOJBUTa

IIEPEMEHHO.

TlorTopenue 1 -yMeHHe€ TIPHaBaTh 3KOJOTHYECKY IO
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KonTtponbnas pabora Nel

HAaIpaBJICHHOCTH JII000H NesITeIbHOCTH,
MIPOEKTY, AEMOHCTPUPOBATH HKOJIOTHUECKOE
MBIIIUIEHUE U 3KOJIOTMYECKYI0 I'PaMOTHOCTb
B pa3HbIX (hOpMax AesATEIbHOCTH

-no0yx1aTh 00y4Jaromuxcs coOmoaaTh Ha
ypOKe OOIIEeNPUHATEIE HOPMBI IIOBEICHHS,
IpaBmIa OOIICHHUS CO CTAPLINMH
(yuuTensMun) v CBEpCTHUKAMU
(oOygaromumucs)

Paznen 2. KBagpatuunas ¢ynkuusi(324.)

-o0y>XIaTh 00yJaromuxcs coOmoIaTh Ha
YpOKe OOIIETIPUHATHIC HOPMEI TIOBEICHUS
-MHAIIUAPOBATH 00YJAIONTUXCS K
00CYK/IeHUIO, BEICKa3BIBAHUIO CBOETO
MHEHHSI, BBIPAOOTKE CBOCTO OTHOIICHHUS 10
MOBOJIY MOJTy4aeMOi Ha YPOKE COLUAIIBHO
3HAYUMOI HHpOpPMAIUU

CO3HATCJIbHAasA OPpUCHTAlUA yHallluXCsa Ha
MO3UIIUHN APpYTrUux HIOI[GIZ: YMCHHUC CIylIaTh U
BCTYTIaTh B UAJIOT, y9aCTBOBATH B
KOJIICKTHBHOM 00CYKICHHUU TIpO0IIeM,
HHTETPUPOBATHCS B TPYIITYy CBEPCTHUKOB U
CTPOHTH MPOTYKTUBHOE B3aUMOJICHCTBUE U
COTPYAHUYECTBO CO CBEPCTHUKAMH U
B3pPOCIBIMU

-OCBOCHHUE MPAKTUICCKOTO MPUMCHECHHS
Hay4YHBIX 3HAHUU MAaTEMAaTUKH B JKU3HU

- HCTOpHYECKasl CIIPAaBKa O BBIIAIOIIUXCS
POCCUICKHUX, COBETCKMX MaTeMaTHKax

[ToBTOpeHue u pacmmpenue 3
2.1 | cBenenwmii 0 GyHKITUH.
CoiicTBa (yHKIHH. 3
2
[Toctpoenwne rpaduxa 2
2.3 | byskum y = Kf(X)
[Toctpoenwue rpapukos 4
2.4 | pynkumity = f(X) +buy =
f(x+a)
KBanparuunas ¢pynkuus, eé 6
2.5 | rpaduk u CBOWCTBa
KonTtponpsHast padora No2
.6
Pemenue kBagpaTHbIX 6
.{ | HEpaBEHCTB
CucreMsl ypaBHEHHH ¢ 5
.8 | AByMs epeMEHHBIMHU.
[ToBTOpEHME.
[ToBTOpEeHME 1 1
9 | cucremaTtmu3zanus
Konrtponbnas paboraNe3
10
Pa3nen 3. DneMeHThl puKIaAHON MaTeMaTuku(214.)
MaremaTtnueckoe 3
1 | MogenupoBaHue
IIpouieHTHBIE PACYETHI 3
2
AbcomoTHas 1 2
.3 | oTHOCHTENBbHAS
HOTPEIIHOCTH
OcHOBHBIE TIpaBUIIa 3
4 | KOMOMHATOPUKH
YacroTa 1 BEpOSATHOCTb 5
.5 | cirydalfHOTO COOBITHSL.
Knaccnueckoe onpezeneHue
BEPOSITHOCTH
HauanrsHble cBeneHUs O 3
.6 | cratuctuke. [loBropenue.
[loBTOpEHUE M 1
. | cuctemaTtu3aIus yueOHOro

-COUYETaTh CTAHAAPTU3AINIO C TBOPUYECTBOM;
00y4aTh Ha BBICOKOM YpPOBHE TPYTHOCTH

- [TOKa3bIBaTh JOCTHKEHHSI COBPEMEHHOM
HayKH, aHAJIU3 NPAKTHIECKOW POJIM 3HAaHUH

- MOOYKIaTh 00YYarOIIUXCsl COOI0IAaTh Ha
ypOKe MpaBuiia OOIIEHUS CO CTapIIUMHU
(memarormueckuMu pabOTHUKAMU) U
CBEPCTHUKAMH (00yJaFOIITIMHUCS)

- HCIIOJIH30BaTh BOCITUTATEIFHBIC
BO3MOYKHOCTH COJIEp KaHUS y4eOHOTO
MpeMeTa uepe3 mo00p
COOTBETCTBYIOLINX TEKCTOB Ul YTEHHUS,
3aj1a4 JUIsl peleHus], IPOOJICMHBIX
CUTyalui st 00CYKJICHUS B Kilacce

- OCBOEHHE MIPAKTUYECKOT0 MPUMEHEHHUS
HAYYHBIX 3HAaHUI MaTEeMaTHKH B KHU3HU

-TI03HAKOMHUTH C (paKTaMHu O KU3HEHHOU
MO3HIINHU U Y€JIOBEYECKUX KaueCTBAX
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MaTcpHraia YUY€HBIX

Konrtponsnas paboraNed 1 7 CO3NABATE CHTYALHIO ycriexa
8
Paznen 4. Yucnosle mocienoBaTeabHOCTH(214.) -UCIIONIb30BATh BOCIUTATCIILHBIE
BO3MOXKHOCTH  COJICPXaHHs  y4eOHOro
npeaMera Tepes o060
Hucnossre 2 C(I))OTBGTCTBy}OH_II/IX Te]::(CTOB VTSt ‘ITeHPI?E
4.1 | mocnenoBaTeaIbHOCTH 3aa4  JUIA pelieHHs,  IPOOJIEMHBIX
Apudmerrdeckas 4 CHUTYaIHil [UTst 00CYKICHUS B KIIacce
4.2 | mporpeccusi -OpTaHU30BBIBATH PAbOTy 0OYUaAIOMKXCS C
COLMANBHO 3HAYMMOI HH(pOPMALHUEH 10
CymMmMa N nepBbIX YIEHOB 4 .
N MOBOY MOJy4aeMOii Ha YPOKE COLHANBHO
4.3 | apudmernyeckoit 3HAYMMOii HHPOPMALIMHU — 00CYKIaTh,
nporpeccuun BbICKa3bIBaTb MHEHUE;
FCOMeTpI/IIleCKaH 3 -BOCIIUTAHUC BHyTpCHHGﬁ
4 | nporpeccus OpraHU30BaHHOCTH

-MaTeMAaTHKa - KyJIbTypHasl LIEHHOCTb

CyMMa n HepBB\{X “JICHOB 3 -CO31aBaTh CUTyallMIO ycrexa
.5 | reomeTpuuecKoi

IPOTPECCUU

Cymma O6ecKkOHEeIHOU 3

.6 | reomerpuueckoi
POTPECCHH, Y KOTOPOii |(|
<1. IloBTOpeHwue.
[ToBTOpeHue n 1
.7 | cucremaru3anus
KontponsHast pabora Ne5 1

8

Pa3nen 5. IloBropenue u cucreMaTusanus yueoHOro
marepuana(74.)

pra)KHeHI/ISI JJIsL 6 -IPUMCHATDH Ha YPOKE MHTCPAKTHBHBIC

1 OBTOpEHHsI Kypea 9 Kiacca (hopMBI PabOTHI C 0OYIAIOIITIMUCS:
" 1 | PHTE/UIEKTAIBHEIE MIPI, CTHMYIHPYIOIHe
Torosas MpOBCpOHA M03HABATENBHYI0 MOTHBALIUIO

pabora 3a ypoBeHb oby9aromHXCs

OCHOBHOTI'O O6H161"0 -BOCHUTHIBATH HAaBBIK CAMOCTOSITEJILHOI'O
06pa3OBaHI/I$I PEIICHHS TEOPETUICCKOM MPOOIIECMbI, HABBIK
HTOro 3a Kypc OCHOBHOTO 347 reHEpHPOBAHM M OGopMIIeHHA

COOCTBEHHBIX HAEH

-BOCIIUTAHUE BHYTPEHHEH
OpPraHU30BAaHHOCTHU

- BOCITUTAHHE TPYAOIIO0ONS,
HACTOMYMBOCTH, yIOPCTBA

- MaTEMAaTHUKa - KyJIbTypHas IEHHOCTb
- CO3JAHUE CUTYalllH yclexa

o01ero oopa3oBaHus

7. Onucanue yuedOHO-MeTOAMYECKOr0 U MATEPHAJIBLHO TEXHMYECKOI0
obecreyeHust 00pa3oBaTeIbHOIO NMpoIecca

VYuyebHO-MeToIMUecKoe o0ecreyeHne 00pa3oBaTeIbHOrO IpoIecca COOTBETCTBYET
TpeOOBaHUSAM, MPENbABISIEMbIM K OpraHU3allid 00pa30BaTENBbHOIO Ipoliecca, U 0OecreynuBaeT
peau3alMio MporpaMmbl 0 y4eOHOMY MpeIMETY:

YueOHNKH, TUTAKTHYECKHE U METOIMYeCKHe MOCOOUst
1. Anrebpa : 7 kjacc : y4eOHUK JJIs yyaruxcsi 001meo0pa3oBaTeabHbIX YUPEKICHHUM
/ A.T. Mepansk, B. b. [Tononckuit, M. C. fxup. — M. : Benrana-I'pag.
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2. Anrebpa : 7 kjacc : NUIAKTUYECKHE MaTepuaibl : MOcOOME s ydaluxcs
o0meoOpa3oBarenbHbIX yupexaeHuii /A. I'. Mep3sisik, B. b. [Tononckuii, E. M. Pabunosuu,M. C.
Sxup. — M. : Benrana-I'pad.

3. Anrebpa : 7 xnacc : merogudeckoe nocodue / E. B. bynko,A. I'. Mep3msik, B. b.
[Tonouckuit, M. C. Skup. — M. : Benrana-I'pad.

4. Anrebpa : 8 Kmacc : y4eOHHK /ISl ydaluxcs: 001meo0pa3oBaTeIbHbIX YUPEKICHHUHA
/ A.T. Mep3nsk, B. b. [Tononckwuii, E. M. Pabunouy, M. C. Sxup. — M. : Benrana-I'pad.

5. Anrebpa : 8 Kiacc : AWAAKTHYECKHWE MATepUANIBl : MOCOOWE JUIS yYaluXxcs
obmeoOpazoBaTenbHbIX opranm3anuid /A. I'. Mepsmsik, B. b. Tlomonckuit, M. C. Sxup. — M.
:Benrana-I'pad.

6. Anrebpa : 8 kiace : meroauueckoe nmocooue / E. B. bymko, A. I'. Mep3snsk, B. b.
[Tonmonckuit, M. C. SAkup. —M. : Benrana-I'pad.

7. Anrebpa : 9 kiacc : yu4eOHUK JUIsl ydaruxcsi 001eo0pa3oBaTebHbIX OpraHU3aluii
/ A. T. Mepansik, B. b. [Tomonckuii, M. C. Skup. — M. : Benrana-I'pad.

8. Anrebpa : 9 kmacc : AMAAKTHYECKHWE MaTepuaibl : MOCOOME IS ydaluxcs
obmieoOpazoBarenbHbIX opranusanuii / A. I'. Mep3aisik,B. b. [Tonouckwii, E. M. Pabunosuy, M. C.
Sxup. —M. : Berrana-I'pad.

9. Anrebpa : 9 xnacc : meroguueckoe nocodue / E. B. Bynko,A. I'. Mep3msik, B. b.
[Tonmouckuit, M. C. Skup. — M. :Benrana-I'pad.

JonoHUTEILHAS JJUTEPATYPA AJs 00yqaIOLIUXCS

1.Anrebpa. 7 kinacc. Pabouas rerpans. 1 9actp, 2 yacts. Mep3msik A.I'., [Tononckuii B.B.,
Sxup M.C.

2. Anrebpa. 8 kiacc. Pabouas rerpans. 1,2 wacts. Mepansk A.T., [Tlononckuit B.B., Skup
M.C.

3. Anrebpa. 9 xnacc. Pabouas Terpanp. 1,2 gacte. Mep3msik A.T'., [Tonouckuii B.b., Sxkup M.C.

4. CripaBo4HbIe MaTepHualibl caiita «Matemaruka ¢ HyJis» http://spacemath.xyz/virajeniya/

5. Anroputwmsl. [1nargopma. DieMeHT KHUTa
AnmapaTHble CpeacTBa:

—KOMITbIOTED (OCHOBHAsI KOH(PHUTYpaIHsi COBPEMEHHOTO KOMIIBIOTEpa 00eCIIeunBaeT
yualieMycs MyJbTHMEINa-BO3MOKHOCTH: BHJI€0-U300pakeHHe, KaUeCTBEHHBIN CTEPE03BYK B
HayIIHUKAaX, peYeBOil BBOJ C MUKpPO(OHA U JIp.);

—TeJeKOMMYHUKALIMOHHBINA OJIOK, yCTpoHCTBa, 0OecrieuynBaroliye MOAKII0OUeHUE K CETH —
JIaeT JOCTYN K POCCUHCKUM W MUPOBBIM HH(POPMAITMOHHBIM peCypcam, TO3BOJISIET BECTH
HEePenucKy ¢ 00y4aroUMMHCs, IeJaroramMmy;

—YCTpOICTBa BBIBO/Ia 3BYKOBOW MH(POPMALINU — HAYIIHUKH JJIsl HHIUBUIYATbHONU PaOOTHI
CO 3BYKOBOH HMH(OpMaIueii;

—YCTpOWCTBa /IJIsl PyYHOTO BBOJIa TEKCTOBOK MH(POPMAITUH 1 MAHHITYJIUPOBAHHSI
HKpaHHBIMU 00BEKTAMH — KIIaBUATypa M MBIIIb (M pa3HOOOpa3HbIe YCTPOICTBA aHAJIOTHYHOTO
Ha3HAuCHMUS.

8. KoHTpoJ/IbHO-N3MepHuTeIbHbIe MATEPHAJIbI /15l IPOMEKYTOYHON aTTeCTAIIUN

IosicHuTeNbHAA 3aNUCKA

Hrorosas pabora o nabopmaruke BeimosHseTcs B TeueHnn 40 munayT. PaboTa coctouT nx
JIByX 4acTel, KOTOPBIE COepaKaT 3aJaHus 110 IpOorpaMMe KaJI0ro Kiacca.

3anaHus MepBOM YacTH MpPEACTaBICHbl B TECTOBOW (opMe, K KaKJIOMY 3aJaHUIO JaeTcs
HECKOJIbKO BApPHAHTOB OTBETOB, BEIOPATh MOYKHO TOJIBKO OJIMH NMPABUIILHBIN OTBET.

B 3aganusx BTOpoil yactu (3amauM) HY>KHO AaTh KpaTKuil oTBeT. OTBET 3alUChIBACTCS B
Tpebyemoii hopme.

I'padmueckue 3aganust BHITOIHSAIOTCS HA TETPAIHOM JIUCTE B KJIETOUKY.

Pabota oriennBaeTcs myTéM CyMMHUpPOBaHUS OAJUIOB 32 MPaBUIIBHO BHIMOJIHEHHBIE 33/1aHUS.

Kpurepun oueHnBanus 3aaHui
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3a KaXxkJ0€ 3a/laHue HaunCIstoTes 6amibl. bamisl cymMmmupyroTcst.
3a kax0e U3 3aJaHuii nepBoil Hauncsercs 1 6am.
3a 3amaHue BTOPOM YacTH (3a7a4n) HauuciseTcs 2 Oasa.

Ikasa nepecyera 6a/J10B 32 BbINOJIHEHHE Pa0OThl B OTMETKY

OtmeTka KomnuecTBo 6amios % COOTHOLIEHUE

«2» 0-2 menee 40,99% ot o6bema paboThl
«3» 3-5 menee 60,99 % ot oObema paboThI
«» 6-7 ot 61 10 80% oT 0ObeMa paboTHI
«5» 8-9 ot 81-100 % ot o6bema paboThI

Cucrema oueHNBaHuA pe3yJIbTaTOB 00yueHHs ajredpe B 7-9 kiaccax

Pe3synbTaTsl ocBOEHUS conepkaHus yueOHOro Kypca «Anredpa 7-9 kinaccbh» OLEHUBAIOTCS
C MOMOIUIBIO MPOBEICHUSI TEMAaTUYECKHX KOHTPOJBHBIX paboT. Bce TemaTHueckne KOHTPOJIbHBIE
paboThl UMEIOT €AMHYIO CTPYKTYpy. Kakiplii BapuaHT COCTOWT W3 0a30BOWM YaCTH W 3aJ[aHUI
MOBBIIIEHHOW CJIOKHOCTHU. 3aJIaHUsl MOBBIIEHHOW CII0)KHOCTH OTMEYEHbI B TEKCTE€ HAICTPOUYHBIM
CHMBOJIOM B BHJE KpyxKa. OneHnBaHue KpurepuanbHoe. Kputepun oleHKH KOHTPOJIBHBIX paboT
1 YCTHBIX OTBETOB YYaIIMXCS HAXOAATCS B OTKPBITOM JOCTYIIE.

1. Kpurepuu ouieHMBaHUSA Pe3yJbTATOB OCBOCHUS COIEPKAHUSA Y1eOHOIr0 mpeaMera

«Aaredpa» B popmMe TeMAaTHYeCKUX KOHTPOJIBHBIX padoT

OtmeTka «3» BBICTABISACTCS, €CIM YYEHUK BBIIOJHMI BCE 3a7aHus 0a30BOW YaCTH.
OTMmeTKa HE CHUYKAETCSI IPU HAJIMYUK OJHON OLIMOKYU WJIM TIOTPELIHOCTH.

OtmeTka «4» BBICTaBIISIETCS, €CIM YYEHHMK BBIMOJIHMI KpoMe 0a30BOM 4YacTH OAHO W3
3a/laHui TIOBBIIIEHHOM CIIOKHOCTH. OTMETKa HE CHUYKAETCs PU HAIMYUU OJHON OIIMOKY WIIN

MOTPEUIHOCTH B 6a30B0Oil yacTu pabOTHI.

OtrMmeTrka «5» BBICTAaBISETCS IPHU BBIIOJHEHUM BceX 3afaHuil paboTel. OTMeTKa He
CHIDKAeTCs IPU HAJIMYUU OJJHON OIIMOKU WIIM TOTPEIIHOCTH B 0230BOM 4acTH paboTBhI.

2. Onenka YCTHBIX OTBETOB oﬁyqaloumxca.

OTBeT OLIEHUBAETCSI OTMETKOM «5», €CIIN yUEHUK:

- IIOJIHO PACKPBLI COo/IepKaHie MaTepraa B 00beMe, PeyCMOTPEHHOM IIPOrpaMMOi U

y4eOHUKOM;

- M3JI0KWJI MaTepral rPaMOTHBIM S3bIKOM, TOYHO UCIOJIb3YsI MATEMAaTUYECKY IO

TEPMHUHOJIOTHIO U CUMBOJIMKY, B OIIPEJIEIICHHOM JIOTHYECKON MTOCIE0BATEIbHOCTH;

- IPABUIILHO BBIMIOJIHWII PUCYHKH, YEPTEKH, IpaUKH, COMMYTCTBYIOIINE OTBETY;

- MOKa3aJl yMEHHE WILTIOCTPUPOBATh TEOPUIO KOHKPETHBIMU MPUMEpPaMH, IPUMEHSTH €€ B
HOBOMW CUTYallMU IIPU BBIIIOJHEHUH TPAKTUYECKOTO 3aJaHUS;

- IPOJIEMOHCTPUPOBAJ 3HAaHHE TEOPUN PAHEE U3YUEHHBIX COIMYTCTBYIOIIUX TEM,

c(OPMHPOBAHHOCTh M YCTOMUMBOCTh MCIIOJIb3YEMBIX IIPU OTBETE YMEHHI U HaBBIKOB;

- OTBEYAJI CAMOCTOSITENIbHO, 0€3 HaBOASIIUX BOIIPOCOB YUUTEIS;

- BO3MOXHBI 0JIHA — IB€ HETOYHOCTH IIPU OCBEILEHNE BTOPOCTENIEHHBIX BOIIPOCOB WM B

BBIKJIa/IKaX, KOTOPbIE€ YUYEHHUK JIETKO UCIPABUJI I1OCIIE 3aMEYaHUs YUUTEs.

OTBeT olLIeHUBAETCS OTMETKON «4», €CITU YAOBJIETBOPSET B OCHOBHOM TPEOOBaHUSIM

Ha OLIEHKY «5», HO

IIPU TOM UMEET OJIMH U3 HEAOCTATKOB!
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- B U3JI0OXKEHUU [OIYLIEHbl HeOousplIMe MpoOeibl, HE HCKa3MBIIEE MaTeMaTHYeCKoe
COJIep’KaHUE OTBETA;

- IOIYLICHBI OJIMH — [1BA HEIOYETa IIPU OCBEILIEHUU OCHOBHOT'O COZACPIKAaHMsI OTBETA,

HCIIPABJICHHBIE [1OCJIE 3aMEYaHMsI YUUTEIIS;

- JomylieHbl ommOKa win Oojee IBYX HEJOYETOB IPU OCBELICHUMHM BTOPOCTENEHHBIX
BOIIPOCOB

WM B BBIKJIQJKAX, JIETKO UCIPABICHHBIE IIOCIIE 3aMEYaHUs YUNUTEIS.

OTMmeTka «3» CTaBUTCSA B CICAYIOMINX CIydasx:

- HEMOJIHO PAcKpBITO COJIepXKaHUe MaTepuana (Coaep)kaHue U3JI0kKEeHO (pparMeHTapHO, He
BCETJa IOCJIE0BATENIbHO), HO MOKa3aHO oOlnee MOHMMAaHHE BOIpPOCAa U MPOJEMOHCTPHUPOBAHBI
YMEHHMS, JOCTaTOYHBIE ISl YCBOCHMSI IPOrPAMMHOI0 MaTepUaa;

- IMEJINCH 3aTPyTHEHHS WK JOMYUICHBI OIIMOKY B ONPEACTICHUN MaTeMaTHUECKON

TEPMHUHOJIOTHH, 4YEPTEkKaX, BBIKJIAJKaX, MUCIPABICHHBIE II0CJIE HECKOIBKUX HAaBOIALIUX
BOIIPOCOB YUUTEJS;

- YYEHHK HE CIIPaBWICA C IIPUMEHEHUEM TEOPUH B HOBOM CUTYyAallMH ITPH BBIIIOJIHEHUU

MIPaKTUYECKOI0 3aJlaHus, HO BBIIOJHWII 3a/laHusi 00s3aTE€IbHOTO YPOBHS CJIOXHOCTH IO
JAHHOM TeME;

- [IpU IOCTATOYHOM 3HAHUU TEOPETUUYECKOTO MaTepualla BbIsIBIEHA HEA0CTATOUHAs

c(OPMHPOBAHHOCTh OCHOBHBIX YMEHUI U HABBIKOB.

OTMeTKa «2) CTaBUTCA B CICAYIONINX CIyYasX:

- HE PacKpbITO OCHOBHOE COJZIepKaHHe yueOHOro MaTepuana;

- o0Hapy>K€HO HE3HAHWE YUYEHHKOM OoblIeld WM Haubosiee BaXHOH YacTH y4eOHOTo
MaTepuana;

- IOMYLIEHbI OLIUOKH B ONPEIEICHUH MTOHATHH, IPU UCII0JIb30BAHUN MAaTEMaTHUECKON

TEPMUHOJIOTHM, B PHCYHKaX, 4epTekax MM rpadukax, B BbBIKIAJKaX, KOTOpble He
MCIIPABJIEHBI [10CJIE HECKOJIBKUX HAaBOJSALIUX BOIIPOCOB YUUTEJIS.

Kpurepun ommodok

K rpy0bIm ommlkam oTHOCATCS OIMIMOKH, KOTOpblEe OOHAPYKUBAIOT HE3HAHUE yUYaILIUMUCS
(dbopMyI1, TpaBuil, OCHOBHBIX CBOMCTB, TEOPEM M HEYMEHHE UX NPUMEHSTH; HE3HAHHWE MPUEMOB
pelieHys 3aaad, paccMaTpUBaeMbIX B Y4YeOHHMKaX, HEYMEHHE CTPOUTb M YHUTaTh TIpaduKu,
BBIYUCIIUTENbHbIE OLIMOKHU, €CIM OHU HE SIBJISIIOTCS OMTUCKOM, JIOTHYECKHE OLTHOKH;

K Herpy0bIM ommmbkaM OTHOCATCA: IOTEPS] KOPHS UIIM COXPAHEHHUE B OTBETE MOCTOPOHHETO
KOpHs1; oTOpachkiBaHue 0e3 00bSICHEHUH 0OTHOTO U3 HUX U paBHO3HAYHBIE UM;

K HemoueraM OTHOCSTCS: HEpallMOHAIBHOE pELIEHHE, OMUCKHU, HEJOCTaTOYHOCTbh WIIU
OTCYTCTBUE MOSCHEHHH, 000CHOBaHMI B PELICHUSAX, HEOPEKHOE BBINOJIHEHHE 3alMcel dyepTexeil,
rpauKoB, CXeM.

JlemoBepcus mpoBepouyHoit paboTh! B 9 kiacce B popme OI'D
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HemcrcTpanmoRHEEs sapuasT 003 2022 . MATEMATHEA, 9 gxace. 6/19

Tacte 1

Omeemamn v daungym I-I19 gengrwomcs unNcio NAN NOC1e008ameTbHocInD
ungp, xomopwie caedvem zanucams ¢ BETAHK OTBETOB Nel cnpasa om
HOMEPA COOMSEMCMEYION{EZ0 3AOAHNA, HAUNHAA ¢ Nepeonl kaemourn. Ecan
OIMEEIMOM  AGTAEMCA NOCAL0saMeTbHOCING  Wlgp, Mo 3anuninine eé fez
npodenos N 4PN JONOTHIIHEIBHMN CUME0T06. Kaxcowli cuMEon Nuninme
& OMJIeTBHON KISMOUKE 6 COOMEEMCENN ¢ NPUEEIEHHBIMN & OIaHRe
oapaIam.

|_ Hpﬂﬁfﬂ"ﬂﬁ'ﬂ!f GHIMAMETBHE MERCI I 6MNOTHINNE 300anna 1-5. J

|—-)|

'f! o 25 mor

____CT)_ III:IIIIII 5 @
©)

f
Ha mmame  mHzo0pakeHOo — JOMOXOIAHCTEO OO0 agpecy.  c. ABJeeso,
3-fi [lonepeusrifi mep., 4. 13 (cTopoHa Ka#JoH KIeTKH HA ILIaHE paBHa 2 M).
VHacToK mMeeT OpAMOVIOIEEVI GopMy. BEeIm H BBEe3] oCyIIecTEIT0TC Tepes
eIHHCTEEHHEIE BOPOTA.

IIpe BXOJe HAa yYACTOK COpPAaBa OT BOPOT HAXOHTCH DAaHA, A CleBa — Tapak,
OTMedeHHEIH Ha TaHe DHGpodH 7. [ITomans, 3aH4Tad Tapa&on, paBHA 32 KBE. M.
FumoH JoM HAXOZHTCA B IIVOHHe TeppHIopHHE. [lomMEMo rapasa. #HIOTO J0Ma
H D3aHH Ha y9acTEe HMeeTcA capal (mogcodHoe NoMelleHHe), paclofioXeHHRIH
PAIOM C TAapakoM, H TEeUTHIA, DOCTPOSHHAA HA TePPHTOPHH oropoda (oropol
orMeder TEGpoH 2). Tlepen HIEN JOMOM HMEROTCH S00HEBEIE MOCATEH.

Bee DoposkHE BHYTPH YIaCcTEA HMEHT INHPHHY 1 M H BEIMOINEHE! TPOTYapHOH
mWIETECH pamdepod 1mx1m. Mesmgy GaHell H rapamoM HMeeTcH ILIOIIATEA
ITOMATEE 34 KE. M. BEIMOIIEHHAT TAKOH #e INTHTKOH.

K 1DoMoxo3sficTBy [oIBeIeHO 3AeKTpHUecTBO. MMeercs MarHcTpambHOE
ra3zocHaO&eHHE.

£ 2022 FegepamrEas cAyEDA OI0 EAJ30DY E ofepe 00pa30EaEmE B SEaVER
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JemoHcTpamscHEEn apuanT O3 2022 1. MATEMATHEA 9 xnace. 7/10

J14 00BEKTOB., VKaJaHHRIX B TaOUIHIE, ONpeleTHTE, KAKHMH OHQpaMH OHH
0003HAUeHE HA IIaHe. 3aNOMHHTe TabMHIY, B OMAHK OTBETOB IIEPeHECHTE
TMOCIEI0BATEEEOCTE TeTRIPEX THP.

OOBEKTE JEmmoH goM Capas band Tennana

Nudps

TpoTyapHAd INIHTEA OPoJAgTcAd B VIAKOBKAX Mo 4 mMTVEH. CHOMTBKO YIAKOBOK
IUTHTEH NOHATOOHTOCE KYyNHTE, 9T00El BELTOAKHTL BCe JOPOREH H ILIOMAagEy
nepeq rapasoM?

OTReT:

HafimaTe NI0MaTs, EOTOPYE 3AaHHMAET HHIoH JoM. (OTBET JafTe B KBANDATHEIX
MeTpax.

OTReT:

HafgaTe paccTOAHHE OT EHIOTO JOMA J0 Tapaka (PAacCcTOAHHE MeEEIY JEVMA
OIEEAROTEMHE TOTEAMHE I0 OpAMOH) B MeTpax.

OTBeT:

£ 2022 PegeparmEas cIyEDA OO EAZ30PY B chepe 00PaI0EANNT K HaAVER
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JemcHeTpanmoRssn sapuasT 003 2022 1 MATEMATHEA, 9 xaace. g/19

Ho3AHH YIaCTEd [IIAHHAPYVET YCTPOHTE B OAHIOM JOME 3HMEEC OTOILICHHE.
O PACCMATPHEACT JEA BADHAHTA. 3JEETPHYICCEOC HITH IA30B0C OTOINICHHE. erm
Ha Dﬁﬂp}'ﬂOBEHE{‘ H CTOHMOCTE €TI0 YCTAHOBEH., TAHHEIE O pPacxoOc Ids3a,
JIEETPOSHEPIHE H HX CTOHMOCTH T4HEL B TaOmHIE.

Tlpowee Cpex. pa:sxo,u .-
Harpeparene | _ raa; CToHMOCTE raza |/
(KoTEm) oOpyAORaHHE cpel. moTpedl. | 3MEeKTPOIHEpTHH
H MOHTAaX : -
MOITHOCTE
I'azoroe i I o - 1
oTomTerme | = THIC-Py0. | 18280 pyd. 1.2 ky0. m/a 5.6 py0./Ey0. M
INeKTp. ] i '_ ] »y
oromrerme | 20 THC- PYO- | 15000 pyd. 5.6 kBT 3.8 py06./(xBr-u)

O0gyMae o0a BApHAETA, XO2MHH pPeIIHI YCTAHOEHTL [A30BOE ODOPYICBAHHE.
Yepe: CHOMBKO HacOB  HENPepHIBHOA paboTEl  OTOMMEHHA  3KOHOMHA
0T HCOOIEIOBAHHA Ta3d EMECTO 3ICKTPHISCTBA KOMICHCHDYET Pa3HOCTE
E CTOHMOCTH YCTAHOBKH TA30EOT0 H WIEKTPHIECKOTO OTOIUIEHHR !

OTEeT:

HafizuTe 3@a9eHES BEIpAZEeHNA %+ 0.07.

OTEeT:

Ha xoopauHaTHOH npaMoH oTMedeHA TOTKA A

0 A 10

H3pecTHO. 9T0 0HA COOTBETCIBYET OJHOMY H3 TeTHPEX YEASAHHEIX HEME THCETL
Fakony H3 9HCET COOTESTCTEYET TOHEA 47

181
T 2y 37 3) 0.6 4) 4

oner ]

£ 2022 PegepamrEas cOVEDa OO0 EAT30PY E obepe o0pasoBaENe B HayEE
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JemomcTpamsorssn sapuanT O3 2022 1. MATEMATHEA 9 knace. o/19
HafiuTe 3HATCHHE BHIPAKCHAA a’ -{aj ] opH a=5.

OTeeT:

.
Pemmte ypagEeEHe X~ +1-12=0.

Ecae ypapHeHHe HMeeT Oojee OJHOIO KOPHA B OTBeT 3ANHINHTE OOMIEBIIHE
H3 KOPHPI.

OTeeT:

Ha Tapenwe nmeaT NHPOXAEH, OJHHAKOBEIE HAa BHI: 4 c macoM, 8 ¢ KamycToi
H 3 ¢ abaokami. IleTs Hayrag eubHpaeT ogHH nHpoEoK. HalIHTe BepoATHOCTE
TOTC, 9T0 THPOEOK OKAKETCH ¢ AOMOKAMH.

OTEReT:

Y CTaHOBHTE COOTBETCTBHE Med Ty IpadHEaMu QVEKUHHE H QopMyIaMH. KOTOpHE
HX 3aJaioT.

TPADHEH
A) ¥t B) Y '| B) ]
III. .I'I | [~
RSN - 1 =
0 X e 0 X il T
II a
|
]
SOPMVIIBL
1 X 2
1) y=x ) ¥y=3 3) Y=<
B Tabnune non ka# ol OVEBOH VEAANTE COOTEETCTEVEOINHA HOMED.
A|B|B
Oteert:

© 2022 $egepamrEas cOyEDa D0 EATIOPY B CHEpe ODP3II0BINEY E HAVEE
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JemcHcTpanmoRsEsn sapuarr 003 2022 . MATEMATHEA, 9 xxace. 10/19

UroDH DepeBecTH 3HAUEHHe TeMOepaTypHl oo meane llearcEa B mEATY
PapeHredTa, DOMBIVIOTCA QopMynod [ =1.8f.+32. roe f. — TeMmmepaTypa
B rpagycax llemecHa, 7y — TemmepaTypa B rpamycax Papemrefita. CEOTEEKHM
rpagycad mo myane $aperrefita cooTBeTCTEYET —25 Tpagycok o meate [emecua?

OTEeT:

VEaxHTE PEIIEHEES CHCTEMEI HEPABCHCTE

{x+2,6£{}.

I+5=21.

) — 2 —= 3) Wle il
26 —4 X -4 -26 x

. G A \

2 -1 26 X 4 36 x

onee ]

BHEa pemiHTa HAYATE JefIaTh 3apPAIKY EaEOoe yIpo. B mepBRH JeHE OHA cIelana
30 mpHCcemaHHH, 3 B Ka&IENH CIeIyHOIOHH JeHE OHA Jelald Ha oJHO H To &Ee
KOTH9eCcTEO OpHCeJAHHH OONMBINe, 9eM B OpelHIVIOHA JeHb. 3a 15 gHeH oHa
cOenata Beero 975 mpucemanmi. CHOMBKO OpPHCEIAHHA cJenata BHEA HA MATEIR
JeHET

OT1eeT:

B paemobenpenson TpeyromeHHEE ABC ¢ ocHOoBaHHeM AC B
BHEIIHHA VIOl OpH EBepmuHe ' paeer 123°. HafgaTte

peqmaHHY yraa BAC. Oteer gafiTe B rpagycax.
123°
OT1EeT: ) A o

Hafigsere 1IHHY XOpIEl OKPVAHOCTH pagEycoM 13, ecmm
PAaccTOSHHE OT HeHTPA OKPYAHOCTH 0 XOPIE PAaBHO 3.

O1BET:

£ 2022 PegepamrEas cOVEDa OO0 EAI30DY E obepe 00pa30BaERe B HSAVER
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JesmomeTparmonseni gapearT O3 2022 . MATEMATHEA 9 gmace. 11/19

7
HafitnTe nDIomane TpadenHH, HioOpaxéHHOH
Ha PHCYHEE.

OTeeT:

HafiguTe TaHTeHC OCTPOTO VINA, H200PAKEHEONO HA PHCVHEE.

OTeeT:

Karme 03 cleIyOIIEY VIBEPAICHAH ESPHELT

1) Yepe: TouKy. He AeXEAMYE HA JAHHOH HNpAMOH. MOKHO IPOBECTH HpPAMYEQ.
NapATeTEEYED 3TOH IpAMOH.

2) TpeyroaeHHEE co cTopoHaMH 1. 2, 4 cyIIecTBYeT.

3) B moboM mapamrenorpaMMe ecTE JBA PABHEIX YITIA.

B oTBeTe 3aMHIMHTe HOMEPa BEIOPAHHED YVIBEPAIeHHH 082 mpobeloEB, 3AMATEIN
H JPYTHX JONOTHHTEIEHEIX CHMEOJIOE.

Orteet:

He 3abydwme neperecmu  6ce  omeemsl 6 Baaux  omeemos Mgl
6 COOMEEMCMENN ¢ NHCINPYKINET Ne 65IN0THER G PadoTnbl.

Hposepvine, umodsl Kaxcdsill omeem Gul7 3ANNCAH 6 CIMPOKE ¢ HOMEPoM
COOMEETHCNIGVIONIEZ0 300AHNA.

€ 2022 PeqepampEas cTVEDA OO EATIOPY B chepe 0OPII0BANEE B HAVER
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HemorcTpammorssn saprarT O3 2022 ¢ MATEMATHEA 9 gxace. 12/19

Tacre 2

IIpn ewnoarenun adaunn 20-25 nucnoaszyiime BTAHK OTBETOB e 2.
CHAYATT YRAMCNINEG HOMED 3J00HNA, @ IAINEM JARNMINIE €20 DENIEHNE
i omeent. ITuninme uémryo n pazdopunso.

Pemure ypaEHeHHe xt=(4x-5 }3 )

Prbonoe B 5 9acOE VIPa HA MOTOPHOH J0IKe OTOPABHICA OT IPHCTAHH OPOTHE
TeHUeHHA pPeKH, Hepe3 HeKoTOpoe BpeMA OPOCHT AKOPE. 2 <aca JIOBHNT pEIOY
H BepHynca obparHo B 10 =acop yTpa Toro e gHA. Ha Kakoe paccToAHHE
OT OpPHCTAHH OH OTIUIEUL, ©CIH CEOPOCTE TeTUeHHA pPEKH paBHa 2 EM/d,
a coOCTBEHHAA CKOPOCTE AOIKH paBHA 0 ma/=?

4 2
Moepoie pagu gy Y= =5j0 53]

IHAUEHHAX ¢ MPAMAd V=c¢ HMeeT ¢ IpadHKOM POBHO OJHY ODIIVEIO TOGKY.

H OIpPEdeIHTE, OpPH KAKHX

B npmvoyronsHOM TpeyroaesHHKE ABC © mpAMEIM YoM ' HIBECTHEI KaTETHL:
AC=6, BC=8. Hafimure Memquary (K 3TOro TPeyTOILHHED.

B mapamnemorpamme ABCD touka E — cepenmEHa cropoHE A5, MapecTHO, 7TO
EC=FED [loka®HTe, 970 JAHHEH TAPATIET0TPaMM — OpAMOYTONEHHEE.

OcroranHe AC papHODeIpeHHODO TpeyroasHHKA ABC paeHO 12. OKpyEHOCTE
pagEycoM § ¢ HEeHTPOM BHE 3TOTO TPEVIOIBHHEA KACASTCA NPOIOLEeHHH DOKOBEIX
CTOpPOH TPEyTOIEEHEA H KacaeTcd ocHOBaHHET AC. Hafmnre pagEyc oKpyAHOCTH,
BOHCAHHOH B TpeyromsHes ABC

IIpogepome, MoGn Kaxcowli omeem 0T 3ANNCAH PAIGM ¢ HOMEPOM
COOMMEEINCINEVIONIEZ0 300 aH 1A,

© 2022 $egepamrEag cayEDa Io EaT0pY E obepe 0Dpaz0EaERE B E3VER
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