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HosicHuTeabHASA 3aNMCKA

Pabouas nmporpamma o anrebpe OpHeHTHpOBaHA Ha ydamuxcs /-9 KimaccoB U pa3paboTaHa
Ha OCHOBE CIIEAYIOIINX TIOKYMEHTOB:
1. denepanbHbIi TOCYIAPCTBEHHBIH 00pa30BaTENbHBIA CTaHIAPT OCHOBHOTO  OOIIETO
obpazoBanus (mpukaz Munoopaayku PO ot 17.12.2010 Ne 1897);
2. Tlpumepnas ocHOBHas oOpa3oBaTelbHasi MPOrpaMMa OCHOBHOTO 0OImIero ooOpazoBaHUs
(omoOpena pemieHueM ¢GeaepaTbHOrO METOUIECKOT0 00beIMHEHHUS 0 00IIeMy 00pa30BaHMUIo,
npotokoi ot 08.04.2015 Ne 1/15);
3. Anre6pa. CO0pHUK pabodux mporpamMM. 7—9 KJ1acchel : MOCOOHUe I yUuTene ooreo0pasoB.
opraam3anuii / [coct. T. A. Bypmucrposa]. — 2-¢ u3zn., nopad. — M. : IIpocsemenue, 2014. —
96 c.

Pabouas mporpamma obecrieueHa ydeOHUKAaMHU, YIeOHBIMU ITOCOOUSMH, BKIIFOUCHHBIMH B
denepanbHbIl MepevyeHb y4EOHHKOB, peKOMeHIyeMblx MunHoOpHayku P® Kk HCHOIb30BaHHIO
(mpuka3 Munobpuayku P® ot 28.12.2018 Ne 345):

1. AnreGpa. 7 xnacc: yue0. mis odmeoopazosar. yupexaenunii / [FO. H. Makapsriues, H. T
Munatok, K. U. Hemkos, C.b. CyBoposa | Ilox pen. C.A. Tensixockoro. — M.: [Ipocsenienue,
2017.

2. AnreGpa. 8 kmacc: y4e0. mnsi obmieoOpazosar. yupexzaenuit / [FO. H. Maxkapsiues, H. T.
Munmrok, K. Y. Hemkos, C.b. CyBopoBa | Ilox pen. C.A. Tensakosckoro. — M.: [IpocBemienue,
2017.

3. Anrebpa. 9 xnacc: yue6. mis obmeobpaszosar. yupexaennit / [FO. H. Maxkapeiues, H. T'.
Munrok, K. Y. Hemkos, C.b. CyBopoBa | Ilox pen. C.A. Tensakosckoro. — M.: [IpocBemienue,
2017.

ITporpammoii oTBoIUTCS Ha U3ydyeHue anreOpsl 315 yacoB, KOTOpbIE pacHpeAeIeHbI M0

KJIaccaM CIIETYIONTUM 00pa3oM:
- 7 knacc: 3 yaca B Hezento, Bcero 105 yacos
- 8 kmacc: 3 yaca B Hemenmo, Bcero 108 gacos

- 9 knacc: 3 gaca B Heaenmo, Bcero 102 gaca

Kiace KonTtponbHbie paboThbl
7 kyacc 10
8 kiacc 12

9 xiacc 9




Ili1anupyemMble pe3yJibTaThl H3yYeHUsI Kypca «AJredpa»
JIMYHOCTHBIE Pe3y/ibTAThl 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl:

1. Poccuiickas rpaxnaHckas WICHTHYHOCTH (MATPHOTHU3M, yBaxkeHHMe K OTeuecTBy, K
IPOIJIOMY M HACTOSIIEMY MHOTOHAIITMOHAIBHOTO Hapoaa Poccuu, 4yBCTBO OTBETCTBEHHOCTH U
nonra nepen PonuHol, uaentudukanus ceds B KauecTBe rpakaannHa Poccuu, cyObeKTUBHAS
3HAQYUMOCTh HCIIOJIb30BaHUSI PYCCKOTO s3bIKa M S3BIKOB HaponoB Poccum, oco3HaHHE WU
OLIYyIIEHHE JIMYHOCTHOM CONPUYACTHOCTH Cyab0Oe poccuiickoro Hapoaa). Oco3Hanue
THUYECKON NPUHAIJIC)KHOCTH, 3HAHUE UCTOPUH, SI3bIKA, KYJIBTYpPBl CBOETO HApPOJa, CBOETO Kpasi,
OCHOB KYJBTYPHOTO Haclieius HapoJoB Poccum u uenoBedecTBa (MICHTUYHOCTHh UYEIOBEKA C
POCCHHCKOW MHOTOHAIIMOHAIBHOW  KYJBTYpOH, CONPHYACTHOCTh HWCTOPHH HApOJOB |
TOCYAapcTB, HAXOMUBIIUXCS HA TEPPUTOPHM CcOBpeMeHHOM Poccum); HMHTEpUOpHU3aLU
TYMaHUCTUYECKHUX, JEMOKPAaTHUECKUX M TPAJAUIUOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIBHOTO
poccuiickoro obmiectBa. Oco3HaHHOE, YBaXHTEIbHOE M JOOpOXKETATeIbHOE OTHOIICHHE K
UCTOPUH, KYJIBTYpE, PEIIUTHH, TPATUIHAM, S3bIKaM, IIEHHOCTSAM HapoaoB Poccum m HapomoB
MHpa.

2. T'OTOBHOCTB U CITIOCOOHOCTH O0YYAIOMIUXCS K CAMOPa3BUTHIO U CaMOOOpPa30BaHUIO Ha
OCHOBE MOTHBAllMM K OOYYCHHIO W TIO3HAHHIO; TOTOBHOCTh M CHOCOOHOCTH OCO3HAHHOMY
BBHIOOPY M TIOCTPOCHUIO JajbHEWIEeH WHIWBUIYAIbHOW TpaeKTOpuu oOpa3oBaHus Ha Oasze
OPUEHTHPOBKHU B MHpe npodeccuil u npodeccnoHaIbHbIX MPEANOUYTEHUH, C YIETOM YCTOHUMBBIX
MO3HABATEJIbHBIX HHTEPECOB.

3. Pa3zBuToe MopaiibHOE CO3HAHWE M KOMIIETEHTHOCTh B PEIICHUH MOPAIbHBIX MPoOIeM
Ha OCHOBE JIMYHOCTHOTO BBIOOpA, (hopMUpOBaHHE HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOTO
MOBEJICHNUS, OCO3HAaHHOTO W OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHBIM IOCTYIKaM
(crtocOOHOCTh K HPAaBCTBEHHOMY CaMOCOBEPIIEHCTBOBAHHUIO; BEPOTEPIUMOCTh, YBAXKHUTEIHHOE
OTHOIIIEHHE K PEITUTHO3HBIM YyBCTBaM, B3TJISIIaM JIFOJICH HITH X OTCYTCTBHIO; 3HAHUE OCHOBHBIX
HOPM MOpaJIH, HPAaBCTBEHHBIX, JYXOBHBIX HJEAJOB, XPAaHUMBIX B KYJIbTYPHBIX TPAIUIHAIX
Hapos10B Poccuu, TOTOBHOCTh Ha MX OCHOBE K CO3HATENIbHOMY CAMOOTPAaHUYEHUIO B MOCTYIKAX,
MOBEJICHUH, PACTOYUTEIHHOM TOTPEOUTENbCTBE; CPOPMHUPOBAHHOCTh MPEACTABICHUNH 00
OCHOBAX CBETCKOW THKH, KYJIbTYPHI TPAAUIIMOHHBIX PEITUTHH, NX POJIH B Pa3BUTHU KYJIbTYPHI U
ucropun Poccum ¥ dermoBeuecTBa, B CTAHOBJICHHH TPAXKTAHCKOTO OOIIECTBA M POCCHICKON
rOCyJapCTBEHHOCTH; TOHMMaHUE 3HAYCHHs HPABCTBEHHOCTH, BEpPbl W PEJIUITUU B KU3HU
4eJoBeKa, ceMbH U obuiectBa). CPOPMHUPOBAHHOCTH OTBETCTBEHHOTO OTHOUICHHUS K YUEHHIO;

YBAXUTCIIBHOI'O OTHOIICHHUA K TPYAY, HAJIUMYUC OIIbITAa Y4aCTUA B COUHUAJIBHO 3HAYMMOM TPYJC.



Oco3HaHue 3Hau€HUsI CEMbHM B JKU3HM YelIOBEKa M OOIIECTBA, MPUHATHE IIEHHOCTH CEeMEWHOM
KHU3HH, YBAKUTEIHHOE U 3a00TIIMBOE OTHOIICHUE K YIEHAM CBOCH CEMbH.

4. ChopMHPOBaHHOCTH LEIOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH U OOIIECTBEHHOW TMPAKTUKH, YUUTHIBAIOIIETO COLHUAIbHOE,
KYJIBTYPHOE, SI3bIKOBOE, TYXOBHOE MHOT000pa3ue COBPEMEHHOT0 MUPA.

5. Oco3HaHHOE, YBXXUTEIBHOE U TOOpOXKETATEIHbHOE OTHOIICHUE K IPYTOMY YeJIOBEKY,
€ro MHEHUIO, MUPOBO33PEHHUIO, KYIbTYpPE, SI3bIKY, BEPE, I'PAXIaHCKON MO3ULMHU. ' 0OTOBHOCTh U
CIIOCOOHOCTh BECTH [JUAJIOT C JAPYTUMHU JIOABMH W JOCTUTaTh B HEM B3aMMOIIOHUMAaHUS
(umeHTHUKaKMs ceOs KaK  IOJIHONMPABHOTO  CyObekTa  OOIIEHWs, TOTOBHOCTh K
KOHCTPYHPOBaHHMIO 00pa3za mapTHepa MO AHMAJIOry, TOTOBHOCTh K KOHCTPYHMPOBAHHMIO 0o0Opasza
JIOIYCTUMBIX CIIOCOOOB JManora, rOTOBHOCTh K KOHCTPYHPOBAHMIO IIpoliecca Jauajora Kak
KOHBEHIIMOHUPOBAHMSI HMHTEPECOB, TMPOLEIYp, TOTOBHOCTh U CIOCOOHOCTh K BEICHHIO
MIEPETOBOPOB).

6. OCBOCHHOCTh COLMATBHBIX HOPM, IPaBWJI TOBEACHUS, posieil U (HopM COLMATBHOMI
JKU3HU B Irpynmnax M cooOuiecTBax. Y4yacTHE B IIKOJbHOM CaMOYIPABJIEHUU M OOLIECTBEHHOU
JKU3HU B TIpeJesiax BO3PACTHBIX KOMIIETEHIMH C YYETOM PErHOHaJIbHBIX, ITHOKYIBTYPHBIX,
COLIMATIBHBIX U AYKOHOMHYECKHX oOcoOeHHocTel ((opMUpOBaHHE TOTOBHOCTH K Y4YacTHIO B
IpoLEecCe YHOPSAOUYEHHS COLMANIbHBIX CBS3€M M OTHOILLIEHUH, B KOTOPbIE BKIIIOUEHBI U KOTOPHIE
GopMHUPYIOT caMU ydyallMecs; BKJIIOYEHHOCTb B HEMOCPEICTBEHHOE TIPa)KIaHCKOE YydyacTHe,
TOTOBHOCTh y4acTBOBATh B KU3HEAEATEIBHOCTH MOJPOCTKOBOTO OOIIECTBEHHOTO 00bEANMHEHUS,
IIPOAYKTUBHO B3aUMOJICHCTBYIOIIEIO C COLUAJIBHON CPENOM M COLMAIbHBIMH HHCTUTYTaMH;
uaeHTU(UKaIMs cedsi B KauecTBE CYOBbEKTa COLMANbHBIX HpeoOpa3oBaHUll, OCBOEHUE
KOMIIETEHTHOCTEH B cdepe OpraHu3aTOPCKOM NeATENbHOCTH; HHTEPUOpHU3alusl LEHHOCTEN
CO3UAATEIBHOTO OTHOIIEHUS K OKPYKaKoLEH NEHCTBUTEIBHOCTH, LEHHOCTEH COLMAIBHOTO
TBOPUYECTBA,  LEHHOCTM  INPONYKTUBHOM  OpraHM3allid  COBMECTHOM  JESTEIBHOCTH,
camopealIi3aliy B TPYIIE U OpraHu3aliy, LIEHHOCTU «JIPYroro» Kak paBHOIIPaBHOTO MapTHEpa,
dbopMupOBaHHE KOMIIETEHIMH aHajdn3a, MPOEKTUPOBAHMS, OPraHU3ALUU JIeATEIbHOCTH,
pedrexcun M3MeHeHHH, CrocOO0B B3aMMOBBITOJJHOTO COTPYIHHUYECTBA, CIOCOOOB pealu3aluu
COOCTBEHHOTO JIMJIEPCKOTO MOTEHLINAIIA).

7. CdopMHpPOBaHHOCTH IIEHHOCTH 3J0POBOTO W 0Oe30macHoro o0pa3a >KHU3HU;
UHTEpUOpU3ALMS TPAaBWI HHIMBUIYaJbHOTO U KOJUIEKTMBHOIO O€30MIaCHOTO TOBEIEHHUS B
Ype3BBIYAMHBIX CUTYalMsIX, YIPOKAIOIIMUX >KM3HU WU 310pOBBIO JIIOJEH, MpaBWJI MOBEACHUS Ha
TPAHCIIOPTE U Ha JIOPOTax.

8. Pa3BUTOCTh 3CTETHMYECKOrO CO3HAHUS 4YEPe3 OCBOEHUE XYIOXKECTBEHHOTO HacleAus

HaponoB Poccun m mMmpa, TBOPUECKOW AEATEIHHOCTH CTETUYECKOTO XapakTepa (CIocoOHOCTh



NOHMMATh XYI0’KECTBEHHbIEC TIPON3BEACHUS, OTPAKAIOIINE Pa3HbIE STHOKYIBTYpPHbBIC TPaIUIINHN;
c(OPMHPOBAHHOCTh OCHOB XYJOXXECTBEHHOW KYJIbTYphl OOYyYaromMXCs KaKk 4acTH UX OO0Iei
JTYXOBHOM KYyJIBTYpBI, KaKk 0CO0Oro croco0a IO3HaHWUS JKU3HU M CpPEICTBa OpraHU3aIlH
OOIEHHS; ACTETHYECKOE, SMOLMOHAIBHO-IIEHHOCTHOE BHACHHE OKPYXKAIOUIETO0  MHpa;
CIIOCOOHOCTH K AMOIMOHAIBHO-IIEHHOCTHOMY OCBOCHHUIO MHUPA, CAMOBBIPAYKEHUIO U OPHEHTALUH
B XyJ0KECTBEHHOM M HPAaBCTBEHHOM IPOCTPAHCTBE KYJIbTYPbI; YBaXKEHHE K HCTOPUH KYJIbTYPHI
cBoero OredecTBa, BBIPAKEHHON B TOM YHMCIIE B IOHUMAHUU KPAcOTHI YellOBeKa; OTPEOHOCTh B
OOIEHNH C XYJ0KECTBEHHBIMU POU3BEACHUSAMH, C(HOPMUPOBAHHOCTH AKTUBHOTO OTHOILCHHUS K
TPAANLUAM XYI0’KECTBEHHOH KYJIBTYPhI KAK CMBICIIOBOM, 3CTETHUECKON M IMYHOCTHO-3HAYNMOMN
IIEHHOCTH).

9.  CdhopMupOBaHHOCTH OCHOB  DKOJOTHYECKOW  KYJIBTYpPBl, COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO OKOJOTMYECKOTO MBIIUICHHUS, HAJIUYUE OIBITa JKOJIOTUYECKH
OPHEHTHPOBAHHOH pPe(IIEKCUBHO-OIICHOYHONH W TNPAKTUYECKOW JESATEIBHOCTH B JKU3HEHHBIX
cUTyanusx (TOTOBHOCTh K HCCIICAOBAHHIO MPUPOABI, K 3aHATHAM CEIbCKOXO3SIMCTBEHHBIM
TPYAOM, K XyJI0’)KECTBEHHO-ICTETUIECKOMY OTPAXKEHHUIO IPUPOIBI, K 3aHATHIM TyPHU3MOM, B TOM
YHCIIE SKOTYPU3MOM, K OCYIIECTBICHUIO TPUPOAOOXPAHHON JACATEILHOCTH).

MeTanpeavMeTHble  pe3yJabTaThl  BKJIOYAIOT  OCBOEHHbIEe  00y4YalOLIMMHCS
MeXKIpeAMeTHbIe TMOHATHUS M YHUBEpPcaJIbHbIe YyeOHbIe [elicTBUSL (peryJjsiTHBHbIE,
no3HaBaTe/bHble, KOMMYHHMKATHBHDIE).

MesknpeaMeTHbIe NOHATHSA
VYcinoBueM (GOpMHUPOBaHMS MEXIIPEIMETHBIX IMOHSATHA, TaKuX, Kak cHucTema, (axT,
3aKOHOMEPHOCTh, (DEHOMEH, aHallu3, CHHTE3 SIBISIETCS OBJIAZCHWE OOYUYAIONIMMHUCS OCHOBAMH
YUTATEIbCKON KOMIIETEHIINH, MPHOOPETEHNE HAaBHIKOB pabOTHI ¢ MHQOpManuei, ydactue B
NPOEKTHOH JieATeNbHOCTH. B OCHOBHOM IIKOJIe Ha BCeX IpeaMerax OyaeT mpoaospkeHa pabora
1o (GOPMHUPOBAHUIO U PA3BUTHIO OCHOB UUTATENbCKON KoMIeTeHInu. O0yyJarolecs oOBIaJeioT
YTEHHEM KaK CPEICTBOM OCYIIECTBICHUS CBOMX JAIBHEHIINX IUIAHOB: TPOJIOIDKCHHS
o0pa3oBaHUS M CaMOOOpa30BaHHS, OCO3HAHHOTO ITUIAHMPOBAHHS CBOETO aKTyallbHOTO U
NEPCHEKTUBHOTO Kpyra YTeHHs, B TOM YHCIE JOCYrOBOrO, IOATOTOBKM K TPYIOBOH H
COLMAIBHOW JIEATENIbHOCTH. Y  BBITYCKHHUKOB Oyner c@opMHupoBaHa MOTPEOHOCTh B
CHCTEMaTHYECKOM YTCHHWHW KaK CpPEICTBE MO3HAHMS MHpa M ce0s B 3TOM MHpPE, TapMOHH3AIUU

OTHOIIICHUH YE€JIOBEKA M OOIIECTBA, CO3AaHNU 00pa3a «IoTpeOHOTO OYIyIIeToy.

[Ipn n3yyeHnn y4eOHBIX IPEIMETOB 00yYarOUIHecs] YCOBEPUIEHCTBYIOT TPHUOOPETEHHBIE
Ha MEpBOM YPOBHE HaBBIKM Pa0OThI ¢ MHpoOpManued 1 NMonoiaHaAT ux. OHU cMoryT paboTarh ¢
TEKCTaMH, MPeoOPa3OBBIBATH U UHTEPIPETUPOBATH COAEPIKAIILYIOCS B HUX MH(POPMALIUIO, B TOM

YUCIIC:



* CUCTEMAaTH3UPOBaTh, COMOCTABIATh, AHAJIU3UPOBATh, 0000IIaTh U MHTEPIPETUPOBATH
UH(OPMALINIO, COAECPIKATYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTAX;

* BBIICIATH TJABHYI0O M M30BITOUHYIO HWH(GOpPMAIMIO, BBHINOJHATH CMBICIOBOE
CBEpPThIBAHUE BBIJICNIEHHBIX (PAKTOB, MbICIICH; IPEACTABIATh HH(MOPMALIUIO B CKATOH CIOBECHOMN
dbopme (B BUIE IJIaHA WM TE3WCOB) M B HAIVBIIHO-CUMBOJIMYECKOH (opme (B Buae Tabmuil,
rpadU4ecKux CXeM M JudarpamMM, KapT TMOHSATHH — KOHLENTYAJIbHBIX JHarpamMM, OMOPHBIX
KOHCIIEKTOB);

* 3aII0JIHATH U JONOJHATH TaOJIMIIbI, CXEMBI, AUArPaMMBbl, TEKCTHI.

B xome wu3ydeHus Bcex Y4eOHBIX IpeIMETOB OOydaromuecs HIPUOOPETYT OIBIT
MPOEKTHOH JIEATEIILHOCTH KaK 0c000# (popMbl yaeOHOW paboThl, CHOCOOCTBYIONIECH BOCTIMTAHUIO
CaMOCTOSITENIbHOCTH, HMHHUIMATHBHOCTH, OTBETCTBEHHOCTH, IIOBBIIICHUIO MOTHBALMU U
3¢ (peKTUBHOCTH Yy4eOHOW JEeATEIbHOCTH; B XOAE pealu3ald MCXOAHOIO 3aMbIciia Ha
IPAaKTUYECKOM YpOBHE OBJIAJCIOT YMEHUEM BBIOMpATh a/I€KBAaTHBIE CTOSIICH 3aaaye CpeicTBa,
NPUHUMATh pPEIIeHHWs, B TOM YHCJI€ M B CHUTyallsX HeompenaeneHHocTH. OHHU ImoixydaT
BO3MO>KHOCTh Pa3BUTh CIIOCOOHOCTB K Pa3pabOTKe HECKOJIbKUX BAPUAHTOB PELIECHUH, K MOUCKY
HECTaHJAPTHBIX PELICHUH, TIOMCKY U OCYIIECTBICHUIO HauboJiee MPUEMIEMOr0 peIeHHs.

IlepeueHb KIIOYEBBIX MEKIPEAMETHBIX IOHATUN OIpenenseTcss B XoAe pa3paboTKu
OCHOBHOM 00pa30BaTeIbHONW MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs 00pa30BaTEIbHOU
OpraHM3alMi B 3aBUCUMOCTH OT MAaTEpUAbHO-TEXHUYECKOIO OCHAILEHUs, KaJpOBOIO
NOTEHIIMAaJa, UCTIONIb3YEeMbIX METOJIOB pabOThl U 00Pa30BaTENbHBIX TEXHOJIOTHH.

B coorserctBun ®I'OC OOO BBIAENAIOTCS TPU TPYMIbl YHUBEPCATIBHBIX YUEOHBIX
JIEVCTBUI: perylsiTUBHBIC, TO3HABATEIbHBIC, KOMMYHHUKATHBHEIE.

PeryasituBubie YY /|

1. VYmMeHue caMOCTOATENBHO ONpENeNiTh Ledu 00y4eHMs, CTaBUTh U (HOpMyIHpOBATh
HOBBIE 33/1a4M B y4eOe U I03HABATEIbHOM e TeTbHOCTH, pa3BUBAaTh MOTUBBI U HHTEPECHI CBOEH
MO3HABATENILHON JesiTeNbHOCTH. OOYJarOIIHIICS CMOXKET:

® aHAJIM3MPOBATh CYILECTBYIOLIME U IUIAHUPOBaTh Oyaymue oOpa3oBaTebHbIE
pe3yJbTaThl;

® HIeHTU(GUIUPOBATH COOCTBEHHBIE TPOOJIEMBI M ONPEAEIATH TTIaBHYIO IPOOIeMYy;

® BBIJBUIaTh BEPCUU pEIICHUS NMPOoOsieMbl, (OPMYTUPOBATH TMIIOTE3bI, IPEIBOCXHUILATD
KOHEUHBIN pe3ysbTarT;

® CTaBUThH LIEJb JEATEILHOCTH HA OCHOBE OIpPEAeIEHHON MPOOIEMbl U CYIIECTBYIOIIUX
BO3MOKHOCTEIA;

e (QopmynupoBaTh y4yeOHBIE 3alaud KaK IIard JOCTHXKEHHS IIOCTABJICHHOM IIeJH

JCATCIIBHOCTH,



e 00OCHOBBIBaTh LIEJIEBBIC OPHUEHTHUPHI M MPUOPUTETHl CCHUIKAMU Ha LIEHHOCTH,
yKa3blBas U 00OCHOBBIBAs JIOTHYECKYIO I10CIIEA0BATEILHOCTD IL1Ar0B.

2. YMeHHE CaMOCTOSATENbHO IUIAHUPOBATh IYTH JOCTIDKEHHS II€Jie, B TOM YHCIe
IbTEepPHATHUBHBIE, OCO3HAHHO BBIOMpATh Hanbosee 3 (eKTUBHBIC CIOCOOBI peleHus y4eOHbIX U
IIO3HABATEJBHBIX 3a/1a4. OOyyaronMics CMOXKET:

e ompenensiTh HEOOXOAMMBbIE JEUCTBHE(s) B  COOTBETCTBMM C Y4eOHOW W
IIO3HABATEJILHOM 33ajauell U COCTABIISITh AJITOPUTM UX BBIIOJIHEHUS;

e 00OCHOBBIBaTh U OCYIIECTBIIATH BbIOOp Hanboiee 3(h(HhEeKTUBHBIX CIIOCOOOB PEIICHHS
y4eOHBIX U N103HABaTEIbHbIX 3a/1ay;

® OIpEeneNsATh/HaX0IuTh, B TOM YHUCIIE U3 MPEUIOKEHHBIX BAPUAHTOB, YCIIOBHS IS
BBINOJIHEHUS Y4eOHOI U O3HABaTEeNbHOM 3a/1auu;

® BBICTpauBaTh XXM3HEHHbIE IUIaHBI Ha KpaTKOCpO4yHOe Oynyiiee (3asBiATH LEJIEBbIE
OpPUEHTHUPBI, CTABUTH a/IEKBAaTHbIC UM 3a/1a4M U IIpejyuiaraTh JeHcTBUs, yKa3blBasi U 00OCHOBBIBAs
JIOTUYECKYIO [TOCIIEI0BATEIbHOCTD 1IaroB);

e BbIOMpaTb U3  NPEAJOKEHHBIX  BAapUAaHTOB M CaMOCTOSTENIBHO  HCKaTh
CpeACTBa/pecypChl Uil PEUICHHUS 3aAa4H/TOCTHKCHUS LEITH;

® COCTaBIATh IUIAH pELIEeHUs MpoOieMbl (BBIIOJIHEHUS IPOEKTa, I[POBEACHUS
WCCJIEIOBAHUS);

® ONpeneaTh NOTEHIMAIbHbBIE 3aTPYIHEHHS IPU PELICHUH Y4eOHOH U MO3HABATEIbHOM
3a/la4il U HaXOJUTh CPEACTBA JUISl UX YCTPAHEHUS;

® ONUCHIBATH CBOM ONBIT, OQOpMIss €ro A Mepedadd JpYyruM JIOAsSM B BUJE
TEXHOJIOTHH PEIICHUs MPaKTUUYECKHUX 3a]a4 ONPEIEIIEHHOT0 Kiacca;

® IUIAHUPOBaTb U KOPPEKTHPOBaTh CBOIO HMHJMBHUIYaJbHYIO 00pa30BaTEIbHYIO
TPaeKTOPHUIO.

3. YMeHHME COOTHOCHTH CBOM JICHCTBHA C IJJAaHUPYEMBIMH  pe3yibTaTami,
OCYIIECTBIIATH KOHTPOJIb CBOEH JEATEIbHOCTH B ITPOLIECCE TOCTHXKEHUS PE3YJIbTaTa, ONPEIEIISITh
CrocoObl IEeUCTBUN B paMKax NpPEIOKEHHBIX YCIOBUH M TpeOOBaHUIl, KOPPEKTUPOBATh CBOU
JIEHCTBHSI B COOTBETCTBHH C U3MEHSIOMICHCS cuTyanuei. OOyJaroricss CMOXKET:

® OMpeAensiTh COBMECTHO C MEAaroroM M CBEPCTHUKAMU KPUTEPUU IUIAHUPYEMBIX
pe3yJIbTaTOB U KPUTEPHU OLIEHKU CBOEH Y4eOHOH eATeIbHOCTH;

e CcHCTeMaTH3HpoBaTh (B TOM 4YHCIe BbIOMpaTh MPUOPUTETHBIE) KPUTEPUU
IUTAHUPYEMBIX PE3YJIBTAaTOB U OLICHKU CBOEH AESITEIBbHOCTH;

e OoTOMpaTh HMHCTPYMEHTBHI I OLEHUBaHMUS CBOEH JESATEIbHOCTH, OCYLIECTBIAThH

CaMOKOHTPOJIb CBOCH JESTEILHOCTH B PAMKAX MPEJIOKEHHBIX YCIOBHH U TpeOOBaHMIA;



® OICHMBATh CBOIO JIEATEIBHOCTb, APTYMEHTHUPYS NPUYUHBI JOCTHXKCHHUS WIIH
OTCYTCTBUS IJITAHUPYEMOTO PE3yNbTaTa;

® HAXOOUTh JIOCTATOYHbIE CPEICTBA JJs BBINOJHEHUS Yy4eOHBIX JEHCTBUHM B
U3MEHSIOIIENCS CUTYallud U/UJIH [IPU OTCYTCTBUM IJIAHUPYEMOT'O PE3yJIbTaTa;

e paboTas IO CBOEMY IUIaHY, BHOCHUTb KOPPEKTHBBI B TEKYIIYIO JEATEIBHOCTh Ha
OCHOBE aHaJM3a WM3MEHEHUIl CHUTyalluu A NOJIY4EHHUs 3aIUIAHUPOBAHHBIX XapaKTEPUCTHK
IPOAYKTa/pe3yNbTarTa;

® YCTAaHaBIMBAaTh CBS3b MEXKIY IIOJYYEHHBIMH XapaKTePUCTUKaMU HPOAYKTa MU
XapaKTEPUCTHKAMH TIpolecca JEATEIbHOCTH M TI0 3aBEpIICHUM JEATENIbHOCTH NpeJiaraTh
U3MEHEHHE XapaKTePUCTUK Ipoliecca JUIsl OJTyYeHHs! YIyUYIIEeHHbIX XapaKTepPUCTHK MPOYKTa;

® CBEpATh CBOM JCWUCTBUSL C IIENBI0 M, NPU HEOOXOJMMOCTH, HCIIPABISATH OIIUOKH
CaMOCTOSITENIBHO.

4. VYMeHHe OLEHHMBAaTh IPAaBHWJIBHOCTb BBINOJHEHUs Y4eOHOW 3ajaud, cOOCTBEHHbIE
BO3MOXKHOCTH €€ perieHusi. OOy4daroluicss CMOXeT:

® OIpEeNeNATh KPUTEPUH NPABUIBHOCTH (KOPPEKTHOCTH) BBIITOJHEHUs y4eOHOM 3a1aun;

® aHaJIM3UPOBATh U OOOCHOBBIBATH MPUMEHEHUE COOTBETCTBYIOIIEIO MHCTPYMEHTAPHS
JUISI BBITIOJIHEHUSI y4eOHOM 3a7auu;

e CBOOOJHO TMOJB30BAThCA BbIPAOOTAHHBIMU KPUTEPUSMH OLEHKH M CaMOOILICHKH,
UCXO/IS U3 TIETT U UMEIOIINXCS CPEJICTB, Pa3iinydasi pe3yJbTaT U CIIOCOOBI IeHCTBUH;

® OIEHMBATh MPOJAYKT CBOECH JEATENILHOCTH MO 3aJaHHBIM H/WIK CaMOCTOSATEIBHO
OTIpeNIeIEHHBIM KPUTEPHSIM B COOTBETCTBHH C IIEIBIO ICATEIBHOCTH;

e 00O0CHOBBIBAaTh JTIOCTHKHMOCTD 1I€JM BBIOPAaHHBIM CIIOCOOOM Ha OCHOBE OILIEHKH CBOMX
BHYTPEHHUX PECYPCOB U JIOCTYITHBIX BHEIIHUX PECYPCOB;

e (QuKCHpOBaTb M AaHATU3UPOBATh JAWHAMHKY COOCTBEHHBIX 0Opa30BaTEIbHBIX
PE3YIIBTAaTOB.

5. Brnanenme ocHOBaMM CAMOKOHTPOJS, CAMOOLIEHKH, MPHUHATHS pEUICHUH H
OCYILIECTBIICHHS] OCO3HAHHOTO BBIOOpa B yueOHOI 1 mo3HaBaTesbHOM. OOyUaromuiicss CMOXKET:

e HaOmoOIaTh MW aAHAJTU3UPOBaTh COOCTBEHHYIO Y4E€OHYI0O M  IO3HABATENIbHYIO
JeSITebHOCTD U ACATENIBHOCTD APYIHX 00YJaroIUXcs B MPOLIecce B3aMMOIIPOBEPKH;

® COOTHOCHUTh  peaJbHble M  IUIAHUPYEMbIE  pe3ylbTaThl  WHAMBUIYAIbHOM
00pa3oBaTeNbHON ACATENBHOCTU U JIENIaTh BHIBOJIBL;

® [PUHHUMATH PEIICHUE B YIeOHON CUTYallMd U HECTU 32 HETO OTBETCTBEHHOCTH;

® CaMOCTOSITETIbHO ONPEIEIATh MPUUYMHBI CBOETO YyCIeXa MM Heycnexa M HaXOIUTb

CHOCOOBI BBIXOJIAa U3 CUTYAIMH HEYCIeXa;



® PETPOCIEKTUBHO OIPENENATh, KaKue NCHCTBUS MO PEUICHHWI0 YYeOHOW 3alaud WM
napaMeTpbl 3TUX JEWCTBUH TMPUBEIM K IMOJYYEHHUIO HMEIOLIErocss MpOAyKTa Yy4eOHOU
NeSITeTbHOCTH;

® JIEMOHCTPUPOBATh MPHUEMBbI PETYISIIUHU MCUXO(U3HOIOTHYECKUX/ 3MOIUOHAIBHBIX
COCTOAHUN  ansi  AocTikeHHs d(dekra ycrmokoeHuss  (YCTpaHEHHsS  3MOIMOHAIBHOMN
HANPSDKEHHOCTH), P deKTa BOCCTAaHOBJICHUS (OCIA0JIeHUsT MPOSBICHUN yTomileHus), 3ddekra
AKTUBU3ALMH (TOBBILICHUS IICUXO(PU3UOIOTUIECKON PEAKTUBHOCTH ).

ITo3naBaTtenbHbie YY /|

6. VYMmeHue ompenensaTh MOHATHA, CO3JaBaTh OOOOIIEHUS, yCTaHABIMBATH AaHAJIOTHUH,
KJIaccu(pUIUpOBaTh, CaMOCTOSITEIIbHO BHIOMPATh OCHOBAHUS M KPUTEPUU JUIA KIACCHU(PUKAIIH,
yCTaHABIMBAaTh IMPUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKOE paCCYXKICHHE,
YMO3aK/IIo4YeHne (MHAYKTUBHOE, JeTYKTUBHOE, 10 aHAJOTUH) U AeNaTh BbIBOIbl. OOy4aromuiics
CMOJKeET:

e T00MpAaTh CIOBA, COMOUMHEHHBIE KIIOYEBOMY CIIOBY, OMPEIEISIIONINE €T0 MPU3HAKU
1 CBOMCTBA,;

e BbHICTpaMBaTh JIOTUYECKYIO IIEMOYKY, COCTOAIIYI0 M3 KIIOYEBOTO CIIOBA U
COITOTYMHEHHBIX MY CJIOB;

® BBHIIEIATH OOWIMH TMPU3HAK JBYX HIM HECKOIbKHUX TMPEAMETOB WU SIBICHUNU U
OOBSICHSTEL UX CXOACTBO;

® OOBEAWHATH TPEAMETHl W SBICHUS B TPYNIBl 10 OINPENEICHHBIM IPU3HAKAM,
CpaBHMBATb, KJIacCU(UIIMPOBATh U 00001IaTh (PAKTHI U SBICHMUS;

® BBIJCIATH SBICHUE U3 OOIIETO psa IPYTUX SIBICHHIA,

® OmpenensiTh OOCTOATENBCTBA, KOTOpbIE MPEALIECTBOBAIM BO3HUKHOBEHUIO CBS3H
MEXIy SBICHHSIMH, W3 3THUX OOCTOSITEIBCTB BBIACIATH OIMPEEISIONINe, CIOCOOHBIE OBITh
MPUYUHON TAHHOTO SIBIICHUS, BBISABIISATH IPUYUHBI U CIICACTBHS SIBJICHMUIA;

® CTPOUTH pacCyKACHHE OT OOIMMX 3aKOHOMEPHOCTEH K YacTHBIM SIBICHHSIM W OT
YaCTHBIX SABJICHHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH pacCyXJeHHE Ha OCHOBE CPaBHEHHS INPEIMETOB W SIBICHUH, BBIICISS TIPH
3TOM 00IIUE IPU3HAKHY;

® p3yarath MOJYYCHHYIO HH(OPMAIMIO, MHTEPIPETUPYS €€ B KOHTEKCTE pelraeMoi
3a/1a4u;

® CaMOCTOSITETIbHO yKa3blBaTh Ha HH(MOpMAIMIO, HYKIAOUIYIOCS B  IPOBEPKE,
Ipeiarath U MPUMEHSTH CII0CO0 MPOBEPKH JJOCTOBEPHOCTH MH(POPMALINY;

L4 Bep63.JII/I3OBaTI: OMOIIMOHAJIbHOC BIICYATIICHUEC, OKAa3aHHOC HAa HET'O HCTOYHHUKOM;



e OOBSCHATH SBJICHHS, MPOLECCHI, CBS3M W OTHOIICHHS, BBISBISEMBbIE B XOJE
MMO3HABATEIIBHOW M MCCIICIOBATEIBCKON JIEATEIbHOCTH (IPUBOJAUTH OOBICHEHHE C U3MECHECHUEM
(GbOpMBI TIpeiCTaBICHIS; OOBIICHSTD, JCTAU3UPYS WIH 00001ast; OOBSCHATH C 3aIaHHOW TOYKH
3peHus);

® BBLUIBJISITH W HA3bIBATh IMPHUYMHBI COOBITHS, SIBJICHHS, B TOM YHCJIE BO3MOXKHBIE /
HaubOosee  BEPOATHBIC  MPUYMHBI, BO3MOXXHBIE  IOCJIEJICTBUS  33JaHHOW  TPUYHHBI,
CaMOCTOSITEJIbHO OCYIIECTBIISS MPUIMHHO-CIICJICTBEHHBIN aHAIH3;

e JenaTh BBIBOJ, HAa OCHOBE KPUTHUYECKOTO aHaiW3a pa3HBIX TOYEK 3pEHUs,
MOATBEPXKJIATh BBIBOJ COOCTBEHHOM apryMEHTAllued WM CaMOCTOSITEIbHO TIOJy4YEeHHBIMU
JaHHBIMH.

7. YMeHHe CcOo3/1aBaTh, MPUMEHATh U MPEOOPA30BLIBATh 3HAKU U CHMBOJIBI, MOJCIH U
CXEMBI JIJIsl pelIeHHs YIeOHbBIX U TI03HABATEIbHBIX 33729, OOYyJaroIHicsS CMOXKET:

e 0003HAYaTh CHMBOJIOM M 3HAKOM IPEAMET W/WJIH SIBIICHUE;

® OMpEACIATh JOTUYECKHUE CBSI3U MEXKIY MPEIMETaMH W/WIIM SBICHUSMH, 0003HAYATh
JIAHHBIE JIOTHYECKHE CBSA3U C IIOMOIILI0 3HAKOB B CXEME;

® C03/1aBaTh a0CTPAKTHBIN WU peabHBINA 00pa3 MmpeaMeTa U/UiH SBIICHUS;

® CTPOHUTH MOJIEINIb/CXeMY Ha OCHOBE YCJIOBUU 3aJjauM U/UJIH crIoco0a ee pelIeHus;

e C03/1aBaTh BepOalbHbIE, BEIIECTBEHHbIE U MH(POPMAIIMOHHBIE MOJENIN C BBIACICHUEM
CYIIECTBEHHBIX XapaKTePUCTHK OOBEKTa I ONpENCNICHUs croco0a pelieHus 3a7add B
COOTBETCTBUU C CUTYAIIUEH;

e TIpeoOpa3OBHIBATh MOJICTM C IEJNBIO BBHISBICHHS OOIIMX 3aKOHOB, OMPEICIISTIOIINX
JAHHYIO TIPEIMETHYIO 00J1aCTh;

® NEPEeBOAUTH CJOXKHYIO IO COCTaBy (MHOIOacmekTHyI0) HHpopmanuio U3
rpaduyeckoro wim (GOpPMATM30BAHHOTO (CHMBOJBHOTO) TMIPEJACTaBICHHUS B TEKCTOBOE, U
Ha000pOT;

® CTPOHUTH CXEMY, aJITOPUTM JICHCTBUS, UCIIPABIISATH WIIM BOCCTAHABINBATH HEU3BECTHBIN
paHee aJIrOpuTM HA OCHOBE HUMEIOIIETrocsl 3HaHHS 00 00BeKTe, K KOTOpPOMY MIPHUMEHSETCS
AITOPHUTM;

® CTpPOUTH JI0KA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT TPOTUBHOTO;

® aHANM3HUPOBATH/peIEKCUPOBATH OMBIT Pa3padOTKH U peaau3aluid yaeOHOro IPOeKTa,
UCCIIeIOBaHMs (TEOPETUYECKOT0, SMITMPUYECKOT0) Ha OCHOBE MPEIOKEHHOW MpoOIeMHON
CUTYaINH, TIOCTABJICHHOH IISJTN W/WIH 33JTAaHHBIX KPUTEPUEB OIICHKH MTPOTYyKTa/pe3yibTara.

8. CwpbicnoBoe uteHne. OO0yJaromuics: CMOXKET:

® HaxOJWUTh B TEKCTe Tpebyemyio HHGOpMaruio (B COOTBETCTBHH C ICIISIMH CBOEH



JIESATEITLHOCTH),

® OpPHUEHTHPOBATHCS B COACPKAHMM TEKCTa, IOHMMATh LEJIOCTHBIA CMBICI TEKCTa,
CTPYKTYpUPOBATh TEKCT;

e yCTaHABJIMBAaTh B3aMMOCBS3b OMMCAHHBIX B TEKCTE COOBITUMN, SIBJICHHI, TPOIIECCOB;

® DPE3IOMUPOBATh ITIABHYIO UJICI0 TEKCTA;

® 1IpeoOpa3OBbIBATh TEKCT, IIEPEBOAS €r0 B IPYI'YI0O MOAAIBHOCTb, UHTEPIPETUPOBATH
TEKCT (XYIOKECTBEHHBIM W  HEXYJOXECTBCHHBIH — y4eOHBIH, Hay4YHO-TIOMYJISPHBIMH,
nH(pOpPMaIMOHHBIHN, TeKCT non-fiction);

® KPUTHYECKU OIICHUBATh CojepkaHue U GopMy TEKCTa.

9. ®opmupoBaHWE W PA3BUTHE SKOJIOTMYECKOTO MBIIIICHUS, YMEHHE TIPUMEHSTH €0 B
MIO3HABATEIbHOW, ~KOMMYHUKAaTHBHOW, COLIMAIBHOM TpPaKTUKE W  NpodeCCHOHATBHON
opueHTanuu. O0yJaronuiicss CMOXKeT:

® OIpeAessaTh CBOE OTHOLIEHUE K PUPOJHON CPELE;

® AQHAJIM3UPOBATh BIHUSHUE SKOJIOIMYECKUX (AKTOPOB Ha cpeay OOMTaHMSI KHUBBIX
OpraHU3MOB;

® [IPOBOAUTH NPUUMHHBIA U BEPOSTHOCTHBIN aHAIN3 SKOJOTUYECKUX CUTYALMIA;

® [IPOrHO3UPOBATb M3MEHEHMS] CUTyallMd IpU CMEHE AEeMCTBHUs OJHOro (axTopa Ha
JercTBUe Ipyroro GpakTopa;

® DPACIpPOCTPaHATh 3KOJOTMYECKUE 3HAHUS U y4acTBOBAaTh B NPAKTUYECKUX Jeax IO
3alIUTE OKPYKAIOIIEH Cpeibl;

e BbIpaXaTb CBOE OTHOIIEHHWE K NPHUPOJE Yepe3 PHUCYHKH, COUYMHEHMsS, MOJEIIH,
HPOEKTHBIE pabOTHI.

10. Pa3zBuTrie MOTHBAIIMU K OBJAJECHHUIO KYJbTYpPOW aKTUBHOI'O MCIOJb30BAHUS CIOBapen
U IPYTUX MOUCKOBBIX cucTeM. OOydaromuics CMOXKET:

e OMpeneniaTh He0OX0IMMbIE KITIOUEBbIE TTOMCKOBBIE CJIOBA U 3aIPOCHI;

® OCYUIECTBJIATH B3aUMOJICHCTBUE C DIIEKTPOHHBIMU IIOMCKOBBIMH CHCTEMAMH,
CJIOBapsAMH;

e (opmHupoBaTH MHOXKECTBEHHYIO BBIOOPKY U3 TOUCKOBBIX HWCTOYHUKOB st
00BEKTUBU3AIIMH PE3YIBTATOB IMOUCKA;

® COOTHOCHUTH IIOJyYEHHBIE PE3YIbTAThI IOUCKA CO CBOEH AESITEIBbHOCTHIO.

KommyHnukatusubie YY /|

11. YMeHre OpraHn30BbIBaTh yUeOHOE COTPYIHHYECTBO U COBMECTHYIO JeATEILHOCTh
C YUHMTEJEM U CBEPCTHUKAMH; pabOTaTh MHIMBHUIYaIbHO U B TPYIIE: HAXOAUTH 00IIee pelieHne

W paspemiatb KOH(MIUKTHI HAa OCHOBE COTJIACOBAHMS TMO3UIMKA M ydeTa WHTEPECOB;



(bopMynHupoBaTh, apryMEHTUPOBATh U OTCTAUBATH CBOE MHEHUE. O0yJaroIUIiCs CMOXKET:

— OIpPEIENATh BO3MOXHBIE POJIIM B COBMECTHOMU JCSTEIBHOCTH;

— HWIPaTh ONPEICICHHYIO POJIb B COBMECTHOH IEATEIbHOCTH;

— TPUHUMATh TO3UIUI0 COOECETHHKA, MOHMUMAs MO3UIUI0 JPYroro, pasinyarb B €ro
peuu: MHEHue (TOUKY 3PEHHs), JOKa3aTelbCTBO (ApryMeHTbI), (DaKThl; THIIOTE3bI, aKCHOMBI,
TEOpUU;

— OIpenensaTh CBOM JEHCTBUA M AEHCTBUS HapTHEpa, KOTOPbIE CIHOCOOCTBOBAIM WIIU
IPENSITCTBOBAIM NPOAYKTUBHOM KOMMYHHMKAIUY;

— CTpOMTH TIIO3UTHBHBIC OTHOLIEHWs B IIpolecce Y4eOHOH U IO3HaBaTEIbHOM
JIeATEIbHOCTH;

— KOPPEKTHO U apryMEHTUPOBAaHHO OTCTauBaTh CBOIO TOUKY 3pEHUS, B AUCKYCCUU YMETh
BBIIBUTaTh KOHTPApryMEHThbI, nepedpazupoBaTb CBOIO MbICIb (BJIaJ€HUE MEXaHU3MOM
HKBHUBAJIEHTHBIX 3aM€EH);

— KPUTHYECKH OTHOCHUTBHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPU3HABATh
OLIMOOYHOCTh CBOEIO MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATh €r0;

— TpeyIarath albTepHATHBHOE PEIICHHE B KOH(JIMKTHON CUTYallnH;

— BBLAEIATH OOLIYIO0 TOUKY 3pEHUS B IUCKYCCHUM;

— JIOTOBapMBaThCS O IMpaBWJIaX M BONPOCAax Uil OOCYXKIEHHS B COOTBETCTBUHM C
IIOCTaBJICHHOM Mepe]l TPyIIoi 3a1a4ei;

— OpraHu30BBIBaTH Y4eOHOE B3aUMOJEHcTBHE B rpynne (OmpenensiTh OOIue LenH,
pacrpenenaTb posy, 10roBapuBaThCs APYT C IPYTOM U T. 11.);

— YCTpaHATh B paMKax JAMajgora paspblBbl B KOMMYHUKAllUM, OOYCIIOBJIECHHbBIE
HENOHMMAaHUEM/HENIPUATHEM CO CTOPOHBI coOecelHUKa 3anaud, (OpPMbI WU COAEpPHKAHUS
JaJora.

12. VYMeHue O0CO3HAHHO MCHOJB30BATH PEUYEBbIE CPEJCTBA B COOTBETCTBUH C 3a7ayeit
KOMMYHHUKAIIUH JUIsI BBIPAKEHUSI CBOUX YYBCTB, MbICIIEH M MOTpeOHOCTEN Al TUIAaHUPOBAHUS U
PETYyJISLMN CBOEU AESATENBHOCTH; BIAJCHUE YCTHOW M IMUCBMEHHOW pPEYbI0, MOHOJOTMYECKOH
KOHTEKCTHOU peubto. O0ydaronuiics CMOXKET:

e omnpeAensaTh 3aJadyy KOMMYHHKAallMd U B COOTBETCTBUU C HeW OTOMpaTh peyeBble
CPEJICTBA;

e 0TOMpATh U HUCIOJIB30BATh PEUEBbIE CPEJICTBA B MPOIIECCE KOMMYHUKAIMH C IPYTUMU
JFOABMU (JTMAJIOT B Tape, B MaJlol TPYIIE U T. 11.);

® IIPE/CTABIATh B YCTHOM HJIM MHCbMEHHON (opMe pa3BEpHYTHIH IJIaH COOCTBEHHOM

ACATCIIBHOCTH,



e coOMOAaTh HOPMBI IYONWYHOW pEdYd, periaMeHT B MOHOJIOT€ U JHUCKYCCHH B
COOTBETCTBUHM C KOMMYHUKAaTUBHOM 3a/1a4eif;

e BbICKa3bIBaTh M OOOCHOBBIBATh MHEHHE (CYXKICHHE) U 3alpalluBaTh MHEHHUE MapTHEpa
B paMKax JUaJiora;

® IIPUHHUMATH PELIECHUE B XOJI€ AHAJIOTa U COTJIACOBBIBATDH €r0 C COOECETHUKOM;

® CO3/1aBaTb IUCHMEHHBIC «KJIWIIMPOBAHHBIC» U  OpPUTHHAIBHBIE TEKCTHI C
HCIIOJIb30BaHNEM HEOOXOAMMBIX PEUEBBIX CPE/ICTB;

® UCIOJb30BaTh BepOalbHBIE CPEeACTBa (CpECTBA JIOTUYECKOW CBS3M) JUIS BbIACTICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

® UCTNONB30BaTh  HeBepOajbHBIE  CpPeICTBA  WIM  HArsAHbBIE  MaTepuabl,
MOJITOTOBJICHHBIE/OTOOpAaHHBIE TIOJT PYKOBOJICTBOM YUYHTEIIS;

e JenaTh OICHOYHBIA BBIBOJA O JOCTHKEHUHU L€ KOMMYHMKAIIMH HEMOCPEICTBEHHO
MOCJIE 3aBEPIICHHUS] KOMMYHUKATUBHOTO KOHTAaKTa U 0OOCHOBBIBATH €TO0.

13.  ®opmupoBaHWE U pPa3BUTHE KOMIICTCHTHOCTH B OOJIACTH WCIIOJH30BAHHUS
nH(}OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TexHonorui (nanee — UKT). O6yuaronuiicss cMOXKeT:

® [[eJICHANPaBJICHHO MCKAaTb M  HUCIOJb30BaTh  HMHPOPMALMOHHBIE  PECYPCHI,
HEOOXOUMBIE IJIs PelIeHUs] y4eOHBIX U MPAKTUYECKUX 3aja4 ¢ moMolnbio cpeacts UKT;

® BBIOMPATh, CTPOUTH M HCIOJB30BaTh AJCKBATHYIO WH(OPMAIMOHHYIO MOJENb s
nepesayd CBOMX MBICIEH CpelicTBaMU €CTECTBEHHBIX U (JOPMANIBHBIX SI3BIKOB B COOTBETCTBUU C
YCJIOBUSIMU KOMMYHUKAIUU;

® BBIIEIATh WH(GOPMAIMOHHBIN aCHEKT 3a/layM, ONepUpPOBaTh JAaHHBIMHU, UCTIOIb30BATh
MO/IeJIb PEICHUS 3a/1a4H;

® UCMOJb30BaTh KOMIBIOTEPHBIE TEXHOJOTHH (BKIIOYash BBIOOp aJeKBAaTHBIX 3ajaye
WHCTPYMEHTAJIbHBIX ~ MPOTPAMMHO-ANMapaTHbIX CPEACTB W CEPBHUCOB) JUISl  PEIICHUS
WH()OPMAIMOHHBIX M KOMMYHUKAIMOHHBIX YYEOHBIX 3a7ad, B TOM YHCJIE: BBIYHCIICHHE,
HaIMCaHKe MMMCeM, COUMHEHUH, T0KIIaI0B, pedepaToB, co3aHNe MPEe3ESHTAIMNA U Jp.;

® KCIIOJK30BaTh HH(POPMAITHIO C YIETOM dTHUYECKUX U TIPABOBBIX HOPM;

e Co3/aBaTh WH(OPMAIIMOHHBIE PECYpPChl PA3HOTO THIA W JJIs Pa3HBIX ayIUTOPHH,
co0Jr01aTh MHPOPMAITMOHHYIO TUTHEHY U TIpaBuiia HHGOPMAITMOHHONW O€30MacCHOCTH.

IIpenmeTrHble pe3yJIbTaThl

BbinyckHuk HayuuTces B 7-9 kiaccax (IJIsi MCHOJIB30BAHHMSI B IOBCEAHEGBHOW KU3HM M
ol0ecrieyeHUs1 BO3MOKHOCTH YCIIEIIIHOTO NMPOAOJIKeHUs1 00pa30BaHus Ha 0230BOM yPOBHe)

DJIeMeHThI TEOPHMH MHOKECTB M MATEeMATHYeCKOM JIOTUKHU



e  OnepupoBaTh Ha 6a30BOM YPOBHE  MOHATHSIMH: MHOKECTBO, SJIEMEHT MHOYXKECTBA,
IIOIMHO>KECTBO, IPUHAJIEKHOCTD;

®  3a/1aBaTh MHOKECTBA IIEPEYUCIICHUEM UX HIEMEHTOB;

® HAXOIUThH NepeceueHue, 00beTMHEHNE, IIOAMHOKECTBO B MPOCTEHIINX CUTYAIHIX;

e onepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSMHU: ONpEAETICHHE, aKCHOMa, Teopema,
JI0Ka3aTeNbCTBO;

® [IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI JIsl HOATBEPKICHUS CBOUX BBICKa3bIBAHUM.
B noBceHeBHOM KU3HHM M NIPH U3YYCHHHU APYTHX NPEIMETOB:

®  HCMOJNB30BaTh TpaQHUUECKOe MPEICTABICHHE MHOXKECTB ISl OMUCAHHS PpPeabHBIX
IPOLIECCOB U SABJICHUH, IPH PEILICHUH 3aJa4 APYIUX y4eOHBIX IPEIMETOB.
Yuciaa

e OmnepupoBaTb Ha 0a30BOM ypOBHE MOHSATHSMHU: HATypaJlbHOE YHUCIIO, LEJI0€ YHUCIIO,
OOBIKHOBEHHAst JIpoOb, JecsATHYHAs ApoOb, CMEHmIaHHas JpoOb, palMOHAIBFHOE YHCIIO,
apu@mMeTHyecKuil KBaJIpaTHbIN KOPEHb;

®  JCIOJIB30BaTh CBOMCTBA YMCEJI U IIPABUJIA AEUCTBUM IIPU BBIIIOJHEHUY BBIYUCICHUN;

®  HCIOJIb30BaTh MIPU3HAKU JACIUMOCTH Ha 2, 5, 3, 9, 10 nipu BBINOJIHEHUU BBIYUCICHUI
U PELICHUH HECIOXKHBIX 3ajay;

®  BBIOJHATH OKPYTJIEHUE PALIMOHAIIBHBIX YHCEN B COOTBETCTBUU C IIPAaBUJIAMY;

®  OLCHMBATh 3HAYECHUE KBAJIPAaTHOIO KOPHSI U3 MOJIOKUTEIBHOTO LIEJIOTO YUCIIA;

®  pacrno3HaBaTh PAallMOHAIBHBIE U UPPALMOHAIBHBIE YNCIIA;

®  CpaBHHUBATh YHCIA.
B noBceHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEIMETOB:

®  OLCHUBATh PE3YJIbTAThl BHIYMCIECHUN MPU PELICHUH MPAKTUYECKUX 3a]1aY;

®  BBIOJHATH CPABHEHUE YHCET B PEAIbHBIX CUTYALIMSIX;

®  COCTaBJIATh YMCJIOBBIE BBIPAKEHHUS MPU PEUICHUHM NMPAKTHUECKUX 3a/ad U 3a7ad U3
JIPYTUX y4eOHBIX MPEIMETOB.
ToxnecTBeHHBbIEC IPe0OPa30BAHUA

e BrinmonHATh HECHIOXKHBIE NpeoOpa3oBaHUs Ui BBIYMCIEHUS 3HAUEHUN YHCIOBBIX
BBIPQXEHUM, COJIEp)KAIMX CTENEHH C HaTypajJbHbIM II0Ka3aTeleM, CTEINEHH C ILEJIbIM
OTpULIATENIbHBIM IT0Ka3aTeseM;

®  BBINOJIHATH HECIOXKHBIE MPE0OpPa30BaHUs LENbIX BBIPAKEHUN: PacKphIBaTh CKOOKH,

MPUBOJUTH MOAOOHBIE ClIaraeMble;

1 3nech u nanee — pacro3HaBaTh KOHKPETHBIE PHUMEPHI OOIUX MOHSTHIA 110 XapaKTEPHBIM MPU3HAKAM, BBIOIHSITH
JICUCTBHSL B COOTBETCTBUU C OMPEICIIEHUEM U MPOCTEHINIUMHE CBOMNCTBAMHU TOHSATHH, KOHKPETH3UPOBATH MPHUMEPAMHU
o011Me OHATHA.



®  UCNOJNB30BaTh (POPMYIIBI COKPAIIEHHOTO YMHOXXEHHUS (KBagpaT CyMMBI, KBajapar
Pa3sHOCTH, Pa3HOCTb KBAJPATOB) AJIsl YIPOILEHUS BBIYMCICHUN 3HAUE€HUH BbIpAaXKEHUH;

®  BBINOJHATH HECIOXKHBIE MpeoOpa3oBaHus JPOOHO-TMHEWHBIX BBIPAKEHUH U
BBIPAKCHUM C KBaJIpaTHBIMU KOPHSMH.

B noBceHeBHOM KU3HM M TIPH M3YYEHUH APYTUX NMPeJIMETOB:

® IIOHUMMAaThb CMBICJI 3aIIMCH YHCJIA B CTAHJAPTHOM BUJC;

e  ONepupoBaTh Ha 6A30BOM YPOBHE IOHITUEM «CTAHJAPTHASI 3AIIUCh YUCIIA.
YpaBHeHusI 1 HEPaBEeHCTBA

e OmnepupoBarb Ha 06a30BOM ypOBHE MOHSATHSIMU: PAaBEHCTBO, YHCIOBOE PAaBEHCTBO,
yYpaBHEHHE, KOPEHb YPaBHEHMS, PEILICHUE YPABHEHMs, YMCIOBOE HEPAaBEHCTBO, HEPABEHCTBO,
pelIeHrne HEPABEHCTBA;

®  [IPOBEPATH CIPABEIMBOCTH YHCIOBBIX PABEHCTB U HEPABEHCTB;

e pemarh JMHEWHBIE HEPAaBEHCTBA M HECIOXKHBIE HEPABEHCTBA, CBOAAIIMECH K
JIMHCUHBIM;

®  pemarh CUCTEMbI HECIO0KHBIX JIMHEHHBIX YpaBHEHUN, HEPABEHCTB;

®  IIPOBEPSATH, SABIACTCS JIM JAHHOE YHCIIO PELICHUEM YpaBHEHUS (HEPABEHCTBA);

e  pewlaTh KBaJpaTHbIC YpaBHEHUS 10 GOpMyJie KOPHEH KBapaTHOrO ypaBHEHMUS;

e  u300paXkaTh pelIeHHs] HEPAaBEHCTB U UX CUCTEM Ha YMCIIOBOM MPsIMON.

B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

®  COCTaBJIATh U PELIATh JIMHEWHBIE YPABHEHMS IPU PELIECHUU 3aad, BO3HUKAIOIINX B
JPYTruX y4yeOHBIX MpeaMeTax.

DOyHKIUHA

e Haxonuth 3HaueHHe QYHKIMHU N0 33JAHHOMY 3HAUEHHIO apTyMEHTa;

®  HAXOJUTh 3HAYEHHME apryMeHTa MO 33JaHHOMY 3HAYCHHMIO (DYHKIMM B HECIOMXHBIX
CUTYalUsX;

®  ONpeleNATh IOJOKEHUE TOUKM IO €€ KOOpAMHATaM, KOOPJIMHAThl TOYKU IO €€
MOJIO’KEHUIO Ha KOOPAMHATHOM MIIOCKOCTH;

e 10 rpaduKy HaXoAWUTh OOJACTh ONpEAETCHUs, MHOXECTBO 3HAYECHUH, HYIH
GYHKIIMM, TMPOMEXKYTKHM 3HAKOMOCTOSHCTBA, NPOMEXKYTKH BO3pacTaHUs U  yObIBaHWS,
HauOoJIbIlIee U HAaMMEHbIIee 3HaUeHNs QYHKIUU;

e  cTpouTh rpaduk TUHEHHON QYyHKIUY;

®  [IPOBEPSATH, ABISAETCS JIM JAaHHBINA rpaduk rpadukoM 3alaHHON QYHKIMH (JTMHEHHOH,

KBaJAPaTUYHOM, OOpPaTHON MPOTMIOPIIMOHAIBHOCTH );



e ompeneniaTh NPUOIIKEHHBIE 3HAYCHHUS KOOPIUHAT TOYKH IepeceueHHsl IpauKoB
byHKIINIH;

e omnepupoBaTb Ha  0a30BOM  ypOBHE  MOHSATHSMHU:  IOCJIEIOBATEIHHOCTD,
apudmeTnyecKkas mporpeccus, reoMeTpuiecKas mporpeccus;

e pemath 3a3Jauyd HAa TPOTPECCHHM, B KOTOPHIX OTBET MOXET OBITh TMOJIy4YeH
HENOCPEACTBEHHBIM MOJICUeTOM 03 MpUMEHEHUs (PopMyI.
B noBceHeBHOM KU3HM M TIPM M3Y4YE€HHH APYTUX NMPeJIMETOB:

®  HCIIOJIb30BaTh rpauKu peasIbHbIX MPOIECCOB U 3aBUCUMOCTEH ISl OTIPEACTICHUS UX
CBOWCTB (HauOOJIbIIME M HAUMEHbBIIME 3HAYCHUS, MPOMEKYTKH BO3pACTaHHS U YObIBaHHA,
00J1aCTH MOJIOKUTETBHBIX M OTPULIATENIbHBIX 3HAYEHHUH U T.11.);

®  WCNOJNB30BaTh CBOWMCTBA JMHEWHOW (YHKIMHM U ee TpapuK MpH PEUICHUH 331ad U3
JIPYTUX y4eOHBIX MPEIMETOB.
CraTucTUKa ¥ TeOpHUs BEPOATHOCTEH

e lImers nmpencraBieHHE O CTAaTUCTUYECKUX XapaKTEPUCTUKAX, BEPOATHOCTHU
CIIy4aifHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

e pemare NpocTedlIMe  KOMOMHATOpHBIE — 3aJayd  METOAOM  MpSIMOTO U
OpraHU30BaHHOTO MEpedopa;

®  MpEACTaBIATH JaHHBIE B BUIE TaOMUII, TMarpamm, rpaukoB;

e  yyuTaTh UH(OPMAIIHIO, TPEICTABICHHYIO B BUJIE TAOIUIIBI, JUArPAMMBI, Tpaduka;

®  ONpeaeNsITh OCHOBHbIE CTATUCTUYECKHE XapaKTEPUCTUKU YHUCIOBBIX HAOOPOB;

®  OICHUBATh BEPOSTHOCTh COOBITHS B MPOCTEHIINX CIIYdasX;

®  UMETh IIPEJCTaBICHHUE O POJIU 3aKOHA OOJIBIINX YHCENl B MACCOBBIX SIBICHUSX.
B noBceHeBHO KU3HM M NIPM U3Y4YEHHH APYTUX NPeJIMeTOB:

®  OICHMBATh KOJMYECTBO BO3MOKHBIX BapHAaHTOB METOJIOM Iepedopa;

® UMETh IMPEJICTaBICHHE O POJIM IPAKTUYECKH JIOCTOBEPHBIX M MAJIOBEPOSTHBIX
COOBITHI;

® CpaBHMBAaTh OCHOBHBIE CTaTUCTHYECKHE XapaKTEPUCTUKH, IOJIYYEHHBIE B IpOLECCEe
pelIeHUs TPUKIAAHON 3a/1a4, U3YYEHUS PEAIbHOTO SIBJICHHUS,

®  OICHUBATh BEPOSTHOCTh pPeaTbHBIX COOBITUH U SIBIIEHUN B HECIIOKHBIX CUTYaLUSX.
TexkcToBbIE 321a4U

e PemaTrh HeclOXXHbIE CIOKETHBIE 33/a4d Pa3HBIX TUIIOB Ha BCEe apu(pMeTHUYecKHe

JIeNCTBHS,



® CTpOUTHh MOJETHh YCIOBHS 3a7auyd (B BHJAE TaOJIMIBI, CXEMbl, PHUCYHKAa WIH
YpaBHEHMsI), B KOTOPOM JaHbl 3HAUEHMs JBYX U3 TPeX B3aMMOCBS3aHHBIX BEJIMYUH, C IEIIBIO
IIOMCKa pelIeHUs 3a/1a4H;

®  OCYILIECTBIAThH CHOCOO MOMCKA PEUICHUs 33a4H, B KOTOPOM PacCyKIEHHUE CTPOUTCS
OT yCJIOBUS K TPEOOBAHUIO MM OT TPeOOBAHMUS K YCIOBUIO;

®  COCTaBJIATH IIaH PEILEHUs 3a/1auH;

®  BBIJICJIATH 3TAIlbl PELICHUS 331a4H;

®  UHTEPHPETHPOBATH  BBIUUCIUTENBHBIE pPE3yNbTaThl B  3ajgaude, MCCIEeN0BaTh
HOJIy4EHHOE pPeLIeHHE 3a/jauy;

®  3HaTh pa3iMyuue CKOPOCTEH 0OBEKTa B CTOSUEH BOJIE, MPOTUB TEUYEHUS U 110 TEUCHUIO
peKu;

e  pewlaTh 3a7jayd Ha HAXOKICHUE YAaCTH YMCIIa U YHCIIA IO €ro YacTH;

e pewmarh 33Ja4d  pPa3HbBIX THUIOB (Ha pPaboOTy, Ha NOKYIKH, Ha JBH)XXEHHUE),
CBSI3bIBAIOILMX TPU BEIMYHMHBI, BBIIEISATh 3TH BEJTMYMHBI U OTHOIIEHUS MEX/1y HUMU;

®  HAXOAUTh IPOLEHT OT YHCIA, YUCIO IO MPOLEHTY OT HEro, HaXOJUTh MPOLEHTHOE
CHIJKEHHE WIH MPOLIEHTHOE TOBBIILICHHE BETUYUHBI;

®  peulaTh HECJIOXKHBIE JIOTHYECKUE 33/1a4l METOJIOM PacCyXkJIECHU.
B noBceiHeBHOM KU3HM M TIPM U3YUYEHHH APYTUX NMPeJIMeTOB:

®  BBIJABUIATh TMIIOTE3bl O BO3MOXKHBIX INPEICIIBHBIX 3HAYEHMSIX HCKOMBIX B 3ajaye
BEITMYUH (JIeTIaTh PUKUIIKY).
I'eomeTpuueckune purypsi

e  OmnepupoBaTh Ha 0a30BOM YPOBHE NOHSTUSIMH F€OMETPUUECKUX PUTYD;

e u3BIeKaTb HHPOPMALMIO O TEOMETPUUECKUX (Urypax, MpeICTaBICHHYIO Ha
yepTrexax B SBHOM BUJIE;

® [pUMEHATHh IS pelleHHus 3a7ady TeoMeTpuueckue (axThl, €CIM YCIOBHS HUX
IPUMEHEHHUS 3aJIaHbl B IBHOU (hopMe;

e pemarh 3a7aud HAa HAXOXKJIEHHWE TEOMETPUYECKHX BEJIMYMH MO o0pasuam WU
aJIropuTMaM.
B noBceHeBHOM KU3HM M TIPH M3Y4YECHHH APYTUX NPEIMETOB:

®  HCIIOJIb30BAaTh CBOMCTBA T€OMETpUYECKUX (UTYp JUIs pPELIEeHUS THUIIOBBIX 3ajad,
BO3HUKAIOIIMX B CUTyallUsIX TOBCEIHEBHOM JKU3HM, 33]1a4 IPAKTUYECKOTO CONEPIKAHNU.

OTHoOIEeHUA



e OmnepupoBarb Ha 0A30BOM ypOBHE MOHSATHIMU: PABEHCTBO (UTYp, paBHbIE (PUTYPHI,
PABEHCTBO TPEYrOJIbHUKOB, MapauIeNbHOCTh MPAMBIX, NEPHEHIUKYIIPHOCTb MPSAMBIX, YIJIbI
MEXy IPSAMBIMHU, TIEPIICHIUKYIISP, HAKIIOHHAS, TIPOCKIIUS.

B noBcegHeBHOIi :KM3HM M PU U3YYeHHUH JPYIUX NPeAMEeTOB:

®  CIIOJIb30BATh OTHOIIEHUS JUIsI PELICHUS IPOCTEHIIMX 3a]ad, BO3HUKAIOLUIUX B
peanbHOU KU3HU.
H3mepeHusi M BbIYUCICHUSA

e BbinonHATh H3MEpPEHUE JIUH, PACCTOSHUN, BEJIMYMH YIVIOB, C IIOMOIIbIO
UHCTPYMEHTOB JJIs1 U3MEPEHUH JAJIMH U YIJIOB;

® [pUMEHATh (QOopMyJbl NEpUMETpa, IUIOUIaAW U 00beMa, IUIOIIAIU MOBEPXHOCTH
OTJIEJIbHBIX MHOTOTPAHHUKOB ITPH BBIUMCIICHUSX, KOT/1a BCE JaHHbIE HMEIOTCS B YCIOBUH;

e npuMeHATh TeopeMy Iludaropa, 6a30Bble TPUTOHOMETPUUECKHUE COOTHOLICHUS JUIS
BBIYUCIICHUS JUIMH, PACCTOSIHUM, IIIONa/ied B MPOCTEHIINX CIIydasX.

B noBcegHeBHOIi ;KM3HU M PU U3YYeHUH IPYTIUX PeAMETOB:

®  BBIYUCIATH PACCTOSIHUA Ha MECTHOCTU B CTaHJAPTHBIX CUTYyalUsX, IJIOLIATU B
NPOCTEUIINX CIyYasx, IPUMEHSATh (OPMYIIbI B TPOCTEHUIIINX CUTYalUsAX B TOBCEIHEBHOMN KU3HU.
I'eomeTpuyeckne NocTpoeHus

e U3oOpaxkaTh THUHOBBIE IUIOCKKE (UTYpPBHl U (DUTYpPHI B MPOCTPAHCTBE OT PYKH H C
MOMOIIbI0 HHCTPYMEHTOB.

B noBceaHeBHOI :KM3HM M NIPU U3YYeHHUH JPYIUX NPeAMETOB:

®  BBINOJHATH MPOCTEHIINE MOCTPOEHUS HAa MECTHOCTH, HEOOXOIMMbIE B peallbHOMN

AKHU3HU.
I'eomeTpuueckne npeodpazoBaHus

e  Crpouts purypy, CHMMETPHUUHYIO JAHHOH (pUType OTHOCUTENBHO OCH U TOUKH.
B noBceaHeBHOI1 ;KM3HU M PU U3YYEeHHUH IPYTUX MPEAMETOB:

®  DPAacHo3HaBaTh JABMKEHHE O0BEKTOB B OKPYXKAIOIIEM MHpE;

®  pPacHo3HaBaTh CUMMETPUYHBIE (PUTYPHI B OKPYXKAIOIIEM MHpE.

BexTopbl M KOOPAUHATHI HA MJIOCKOCTH

e OmnepupoBarb Ha 0a30BOM YpOBHE TMOHSATHSIMU BEKTOp, CyMMa BEKTOPOB,
MPOM3BEIEHNE BEKTOPA HA YNCII0, KOOPAUHATHI HA MIIOCKOCTH;

e ompeneniartb MNPUOIMKEHHO KOOPAMHATHI TOYKM 1O €€ HM300paKeHHI0 Ha
KOOPAWHATHOW IJIOCKOCTH.

B noBceHeBHO KU3HM M TIPM U3YYEeHHH APYTUX NMPeIMeTOB:



®  CIIOJIB30BATh BEKTOPHI JUIS PELIEHUS IPOCTEMIINX 3a7a4 Ha ONPEEIIEHUE CKOPOCTH
OTHOCHUTEJIBHOTO JIBHKEHUS.
Hcropusi MaTeMaTHKH

e  OnuchiBaTh OTICIIBHBIE BBIJAIOLIMECS PE3YNIbTATHI, IMOJIYYCHHBIE B XOIE€ Pa3BUTHSA
MaTEMaTUKHU KaK HayKH;

e  3HAThb IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON
Y BCEMHPHOH UCTOpUEH;

e [IOHUMAaTh POJIb MATEMATHUKH B pa3Butun Poccuu.
Metoabl MaTeMaTHKH

e BruiOupare noaxoasiuii M3y4EHHBIM METOJ JJISl PEIICHHUS H3YYEHHBIX THUIIOB
MaTeMaTUYEeCKUX 3ajay;

e IlpuBoauTh npUMEPH MATEMATHYECKUX 3aKOHOMEPHOCTEHM B  OKpYXKarollen

HGﬁCTBHTGHLHOCTH " IPOU3BCACHUAX UCKYCCTBA.

BbINYCKHUK NOJYYHT BO3MOXKHOCTh HAay4YuThcss B 7-9 KkJjaccax s oOecmedeHUst
BO3MOSKHOCTH YCIHEIIHOTO NPOJOJKeHHsT O00pa3oBaHHsA Ha 0a30BOM H YIIyOJeHHOM
YPOBHSX
DJIeMeHTbI TEOPHU MHOKECTB 1 MATEMATHYECKOI JTOTMKH

° Onepupos‘amb2 HOHAMUAMU: Onpedelienue, meopemd, aKCUoMd, MHONCECMEBO,
XapakmepucmuKku MHONCECMEd, JeMEeHN MHONCeCmsed, Nycmoe, KOHeuHoe U 0OeCKOHeuHoe
MHOHCECIBO, NOOMHONCECMBO, NPUHAOTIEHCHOCTb, BKIIOYEHUE, PABCHCTNBO MHOICECME;

®  U300padiCamv MHONCECMBA U OMHOUEHUE MHONCECME C NOMOWbIO KpY208 Diliepa;

®  onpedenimv  NPUHAONEHCHOCMb  INEeMEHMA  MHOMCECm8y, O00beOUHeHUlo U
nepeceveHur) MHONCeCms,

®  3a0aeamb MHOINCECMBO C NOMOWDIO NEPEUUCTIeHUsT INEeMEHMO8, ClO0BECHO20
ONUCAHUS;

® onepupogamv  NOHAMUAMU.  BbICKA3bIGAHUE,  UCMUHHOCMb U JIOHCHOCHb
BbICKA3bIBAHUSL, OMPUYAHUE BbICKA3BIGAHULL, ONEPayulu HAO BbICKA3bIGAHUSMU. U, UIU, He,
VCI0BHbBIE BbICKA3bIBAHUSL (UMNIUKAYUL),

®  Cmpoums 8bICKA3bIEAHUS, OMPUYAHUS BbICKA3bIEAHULL.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

L cmpoumbs UenodKku yMOS’aKJZiOl{eHMIZ Ha OCHO6€ UCNOJIb306AHUA NPABUT IOCUKU,

2 3IL€CL " Jajee — 3HaTb ONMPEACICHUC TIOHATHSA, YMCTh HNOACHATH €TI0 CMBICJI, YMCTb UCIIOJIb30BATh IIOHATHUC U €TO
CBOIiCTBa pyu NpoOBCACHNU paccymneHI/Iﬁ, JA0Ka3aTeJIbCTB, pCHICHUU 3a7a4.



®  UCNONL306AMb  MHOMCECMBd, ONepayuu ¢ MHOMXCeCmeamu, ux epaguueckoe
npeocmasienue 0 ONUCAHUS PealbHbIX NPOYECcos8 U A6/1eHULL.
Yucaa

o Onepuposamv NOHAMUAMU: MHONCECMBO HAMYPATILHBIX YUCE]l, MHONCECMBO UeNblX
yucen, MHONCECMBO DPAYUOHANILHBIX YUCEeN, UPPAYUOHANbHOE HYUCTO, KE8AOPAMHbIU KOPEHb,
MHOIHCECBO OeUCBUMENbHBIX YUCE]l, 2eOMEMPUYECKas UHMEPNPemayus HamypaibHbiX, YelblX,
DPAYUOHATILHBIX, OeUCMBUMENbHBIX YUCEL;

®  NOHUMAMb U OOBACHAMb CMBICT NO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCILA,

®  GLINONHAMY GLIYUCTIEHUS, 8 MOM YUCTEe C UCNONb308AHUEM NPUEMOE PAYUOHATLHBIX
8bIYUCTCHUU,

®  BLINOAHAMb OKPY2leHUe PAYUOHANbHBIX YUCel ¢ 3a0aAHHOU MOYHOCMbIO,

®  CpasHusamv payuUoOHAIbHbIE U UPPAYUOHATbHBIE YUCA,

®  npedCcmasisimb PAYyUOHAILHOE YUCTLO 8 8Ude 0eCAMUUHOU OpooU

®  YNOpA0OHUBAMb YUCLA, 3ANUCAHHbBIE 8 8UOe OObIKHOBEHHOU U 0eCAMUYHOU OpooU,

o naxooums HO/ u HOK uucen u ucnonv3oéams ux npu peueHuu 3a0adu.
B noBceiHeBHO KU3HM U NIPU U3YUYEHHH APYTUX MPeIMETOB:

®  NpuUMeHAmb NPAsUNd NPUOTUINCEHHBIX BbIYUCIEHUL NPU peueHUuu NpaKmuieckux
3a0a4 u peweHuY 3a0a4 Opy2ux yueOHvIX npeomemos;

®  GHINONHAMbL CPABHEHUE pe3VIbMAaAmos BblYUCICHUL NPU peueHuu NpaKmuyeckux
3a0ay, 6 Mom yucie NPUOTUNHCEHHBIX BbIYUCTEHULL,

® cocmasiamv U OYEeHUBAMdb HUCIOBblE BbIPANCEHUS NPU peuleHuu NpaKmuideckKux
3a0a4 u 3a0a4 u3 opyaux y4eOHulX NpeomMemos,

®  3anuUCbIBAMb U OKPY2AMb YUCI08blE 3HAYCHUS PeAIbHbIX eIUYUH C UCNONIb30BAHUEM
DA3HBIX CUCTEM UMEPEHUSL.
ToxknecTBeHHBbIE PEOOPA3OBAHUSA

o Onepuposams NOHAMUAMU CMENEeHU C HAMYPATbHLIM NOKA3amenem, CMeneHu C
YenviM OmpuyamenbHulM NoKasamenem,

®  GLINONHAMbL NPeodPA308aHUs UYENbIX BbIPANMCEHUL: Oelicmeuss ¢ O0OHOYIeHAMU
(cnoxcenue, evluumanue, YMHOJNMCEHUE), Oelcmeusi ¢ MHO2OUNEHAMU (CllodceHue, 8bluumatue,
VMHOdMCEHUe);

®  GLINOAHAMb PA3NOJHCEHUE MHO20YNEHO8 HA MHOMCUMENU OOHUM U3 CHOCODO08:
8bIHeceHue 3a CKOOKY, 2pYNNUPOBKA, UCNONb308AHUE POPMYT COKPAUEHHO2O YMHONCEHUS,

®  guldenamsb K8aopam CyMmbl U pa3HOCMU 0OHOUNEHO8;

L4 pacwzadbleamb Ha MHOaMcumenu Keadpamezﬁ mpexuijen,



®  GLINOAHAMbL NPeoOPA3Z0BAHUA  BLIPANCEHUL, COOEPHCAWUX CMENneHUu ¢ YeablMu
OMPUYAMENLHBIMU  NOKA3AMENAMU, NePexooums Om 3anucu 6 6ude CMeneHu ¢ Yeavim
ompuyamenbHbiM NOKA3amenem K 3anucu 8 suoe opoou,

®  GLINOAHAMbL NPeodPa308aHusi OPOOHO-PAYUOHANLHBIX BbIPAINCEHUU: COKPAWEeHUe
Opobell, npusedenue aneebpaudeckux opooeti Kk 0ouemy 3HaMeHameno, Cl0HceHue, YMHOJNCeHUe,
denenue aneedopaudeckux opobell, 8038edeHue aneedbpauyeckol Opoou 6 HAMypaibHyl0 U Yeryro
OMPUYAMENLHYIO CIENeHb,

®  BLINOAHAMb NPEOOPAZOBANHUS BLIPANCEHUU, COOEPHCAUYUX KBAOPAMHbIE KOPHU,

®  guldenamsb K8aopam CyMMbl UIU PASHOCMU OBYYIEHA 6 BbIPANCEHUSX, COOEPAHCAUJUX
K6aopammbvle KOPHU,

®  BLINONHAMb NPEOOPA30BAHUSL BLIPANHCEHUT, COOEPHCAUIUX MOOYTb.
B noBceaHeBHOI1 ;KM3HU M IPU U3YYE€HHH JPYTUX NPEAMETOB:

®  BLINOAHAMb NPEOOPA30BAHUA U OCUCMBUSA C YUCLAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM
guoe;

®  BLINOAHAMb NPeoOPA306AHU ANICeOPAUUECKUX BbIPANCEHULl NPU peueHuu 3a0ay
Opyaux yueoOHvix npeomMemos.
YpaBHeHUsI 1 HEPABEHCTBA

o Onepuposamv NOHAMUAMU: YPABHEHUE, HEPABEHCBO, KOPEHb VPABHEHUS, peuleHue
HepaseHcmeda, PAGHOCUNbHbIE YPAGHEHUs, 001acmb onpedeneHus YpaeHeHus (HepaseHcmad,
cucmemvl YpagHeHUll Ul HEPABEHCMB),

®  pewiams JUHEUHblE YPAGHEHUs U VPABHEHUS, C8OOUMbIEe K JTUHEUHbIM C NOMOWbIO
MOAHCOECMBEHHBIX NPE0OPAZ0BAHULL,

®  pewiamv KEAOpamuvle YPAGHEHUs U YPAGHEHUs, CBOOUMble K KE8AOPAMHbIM C
HOMOWBIO MOHCOECMBEHHBIX NPEOOPAZ0BAHULL,

®  peuwiamsb OpoOHO-UHElIHbIE YDABHEHUS,

® pewamv  npocmenwiue  UPPAYUOHANbHbIE  YPABHEHUs  8Uod f(x)=a,
JF(X) ={9(x);

n
®  pewams ypagueHus guda X =4a;

®  peuambsv YpaeHEeHUA cnocobom PA3N0IHCEHUA HA MHOMICUMENU U 3AMEHDbL nepemeHHOﬁ;

L UCNONIL306AMb MEmo0 unmepeaios onst PEeULeHUsl yeavlx u 0p06H0-pauu0Hanbelx
HepaeeHcme,

®  pewamos JUHelHble YPaeHEeRUA U HepaseHcmea ¢ napamempamul,

®  peuambsv HeClOJHCHble Kea()pamnbze YPaeHEeHRUA C napamempom,



®  peuiamv HEeCLONHCHbIE CUCMEMb] TUHEUHBIX YPASHEHUI C NapamMempamu,;

®  peuiamv HEeCLONHCHbBIE YPAGHEHUS 8 YENbIX YUCTAX.
B noBceiHeBHO KU3HM M NIPU U3YYEHHHU APYTUX NMPeIMETOB:

® cocmasnams U peulamv JUHeliHble U K8AOPAMmHbvle YPAGHEeHUs, VPAGHEeHUs, K HUM
ceoosmuecs, cucmembl TUHENHbIX YPAGHEHUL, HePABEeHCME NPU peuleHuU 3a0ay Opy2ux y4eOHbIX
npeomemos;

®  GLINONHAMbL OYEHKY NpaABOONn000dUs pe3ylIbmamos, NOLYYaAeMblX HpuU peuleHuu
JIUHEUHbIX U KBAOPAMHBIX YPABHEHUU U CUCMeM JIUHEUHbIX YPAGHEeHUU U HepAGeHCMmE Npu
peweHuu 3a0ay Opyeux yueoHvlx npeomemos;

®  guIOUpamb coomeemcmsyloujue YpAaeHeHUs, HePA8eHCMEd UlU UX cucmemvl OJisl
COCMABNEeHUs MAMeMAmMu4eckol Mooelu 3a0aHHOU pearbHOU CUMYayuu Uulu HPUKIAOHOU
3a0ayqu;

®  yMemb UHMEPNpPemuposams NOJIYYEHHbIN NPU peulenuu ypasHeHUs, HepaseHCcmed
UU cucmembl pe3yibmam 6 KOHmeKcme 3a0aHHOU PeanlbHOl CUMYayuu Uiy NPUKIaOHOU 3a0a4u.
DOyHKIUHA

e  Onepuposamv NOHAMUAMU. (DYHKYUOHANbHAS 3A8UCUMOCTb, QYHKYUSA, 2pagux
@yuKyuu, cnocobwvl 3a0aHusi PyHKYUU, apeymeHm u 3HaveHue QYHKyuu, oonacms onpeoeieHus u
MHOJCECMB0  3HAYEHUN  (QYHKYUU, HYIU  @QYHKYUU, NPOMENCYMKU 3HAKONOCHOSHCMEA,
MOHOMOHHOCMb YYHKYUU, YeMHOCMb/HeuemHOCMb YHKYUU,

e cmpoumb  epaguku  JTUHEUHOU, Keaopamuynou  QyHKYutl, obpamuoli

NPONOPYUOHATLHOCTU, PYHKYUU 6UOA: Y = a+Lb vy =~ y=x, y=|x|;
X+

® Ha npumepe K8AOPAMUYHOU (QYHKYUU, UCNOIb308AMb NPeodpa308aHus epapura
@yuxyuu Y=1(X) o152 nocmpoenus epaduxos pynxyuii y — af (kx +b)+c

®  cocmasnsame YPAGHEeHUs NPAMOU NO 3A0AHHBIM YCI0GUSIM: NPOX0oauell uepes3 06e
MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOX0Osiell 4epe3 OAHHYIO MOYKY U NAPALLeTbHOU
OAHHOU NPAMOU;

® uccredosamuv yHKYUIO NO ee epaghuxy;

®  HAXOOUMb MHOMCECMB0 3HAYEHUL, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU PYHKYUU,

®  Onepuposamv NOHAMUAMU: NOCIEO008AMENbHOCMb, apupmMemuieckas npocpeccus,
2eoMempuiecKas npo2peccusi;

®  pewams 3a0a4u HA APUPMEMUUECKVIO U 2EOMEMPULECKYIO NPOSPECCUIO.

B noBceHeBHO KU3HM M TIPM U3YYEeHHH APYTUX NMPeIMeTOB:



®  ULTIOCMPUPOBAMb C NOMOWDBIO 2PAPUKA PEATbHYI0 3A8UCUMOCTIb UTU NPOYECC NO UX
XapakmepucmuKam,

®  UCNONBL308AMb CEOUCMBA U 2PAPUK KEAOPAMUUHOU (YHKYUU NPU PeUeHUU 3a0ay U3
Opyeux yueOHblX npeomMemos.

TekcToBbIe 3a1a4n

e Pewams npocmeie U CIOJCHble 3aA0ayl PA3HGIX MUNOS, 4 MAKHCe 3a0ayu
NOBbIULEHHOU MPYOHOCMU,

®  UCNONL308aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CLONCHBIX 3a0ay OJisl
HOCMPOEHUs. NOUCKOBOLL CXeMbl U peuleHUst 3a0ay,

®  pazuuamsv MOOeib MeKCmda U MoOelb peueHus 3a0a4u, KOHCmMpyupo8ams K 0OHOU
MOOenu peulenust HeCI0HCHOU 3a0ayu pazuble MoOeau MeKCma 3a0adu;

®  3HaAmMb U NPUMEHAmMb 00a Ccnocoba Noucka peuienuss 3a0ay (om mpebO8aHus K
VCI08UIO U OM YCILO8USL K MPeDOsaAHUI0);

®  MO0enUposams paccyicoeHus npu NOUCKe peueHus 3a40ay ¢ NOMowblo epag-cxemol,

®  guIdenAmb YMansl peuleHus 3a0ayu U COOePHCanue Kaxrcoo2o Smana;

*  yuMemb 8bIOUPAMbL ONMUMALLHBIL MEMOO PeuweHUss 3a0ayu U 0CO3HABAMb 8blOOP
Memooda, paccmMampugams paziuyHvle Memoobl, HAX0O0UMb pA3Hble peuleHus 3a0auu, eciu
B03MOJCHO,

®  QHATUBUPOBAMND 3aMPYOHEHUs NPU PEUeHUU 3A0aY,

®  GLINOAHAMb PA3IUYHbLE NPeodPA308AHUS NPEOTONCEHHOU 3a0ayu, KOHCMPYUPOSAMb
HOBble 3a0a4u U3 OAHHOU, 8 MOM YUcie 00pamHvle;

®  UHMeEpPNpemuposams  GbLIYUCIUMENbHbIE pe3yabmamsl 6 3adaue, UCCIe008amb
NOJYYeHHOe peulerue 3a0ayul,

®  QHAMUBUPOBATNL  BCEBOZMOMNCHbIE —CUMYAYUU  83AUMHO20  PACHONIONCEHUS  O8YX
00beKMO8 U UMEHeHUe UX XAPAKMepUCmuK npu COBMECHMHOM OBUNCEHUU (CKOPOCMb, 8pemsl,
paccmosiHue) npu peuteHuu 3a0ay Ha O8udiceHue 08yX 00beKmOo8 KAaK 6 OOHOM, MAaK U 8
HPOMUBONONIONCHBIX HANPABTIEHUSAX,

®  uccned08amsb 8CEBO3MONCHBIE CUMYAYUU NPU PeUleHUlU 3a0a4 Ha 08UdCeHUe No peke,
paccmMampusams pasHvle CUCHEeMbl OmMcyemd,

®  pewiams pasHOOOPAa3Hble 3a0ayU «HA YACTIUY,

® pewams U 000CHOBbLIBAMb CB0€ peuleHue 3a0ay (8vl0ensiMmb MAMEMAMUYECKYO
OCHOBY) HA HAXOJCOEHUEe YACU YUCIA U YUCIA NO €20 YACU HA OCHO8E KOHKPEMHO20 CMbICIA

opoou;



®  0Co3HABamMb U 0OBACHAMb UOEHMUYHOCTb 3A0ad PA3HBIX MUNOE, C8A3LIBAIOUUX MPU
BeNUYUHBL (HA pabomy, HA NOKYNKU, HA OBUdCEHUE), 8blOESAMb MU BeIUYUHbL U OMHOULEHUS
MedHCOy HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ay, KOHCMpPYyupoeams coOCmeeHHble 3a0ay
VKA3AHHBIX MUNOS,

®  gnademsv OCHOBHbIMU MEMOOAMU peuleHUs 3a0ay Ha CMeCU, CNIABblL, KOHYESHMPAayuu,

®  pewams 3a0auu Ha NPOYEHMDbL, 8 MOM YUCTLE, CLONCHbIE NPOYEHMbL C 0O0CHOBAHUEM,
UCNONB3YS pa3HbLE CNOCOObI;

®  pewams nocuyecKue 3a0aul pasHbLMUu CHOCobamu, 8 Mom yucie, ¢ 08ymMs O10KAMU U
¢ mpems 610Kamu OaGHHBIX C NOMOWbIO MAOIUY,

® pewamv 3a0auu NO KOMOUHAMOpUKE U Meopuu 6eposimHOCmell HA OCHOBe
UCNONB308AHUS U3YHUEHHBIX MEMOO08 U 0DOCHOBLIBAMb PelleHUe;

®  peuams HeCN0HCHbIE 30Ul NO MAMEMAMUYECKol CIMamucmuKe;

®  061a0emb OCHOBHBIMU MEMOOAMU PEULeHUsl CIONCEMHbIX 3A0ay. apu@memudecKkul,
aneebpaudeckull, nepebop 8apuanmos, 2eoMempudeckull, 2paguieckuil, NPUMeHsIMb UX 8 HOBbIX
1O CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.
B noBceHeBHOI1 ;KH3HH U NPU U3YYE€HUH IPYTUX NPEAMETOB:

®  guldenamb Npu peuweHul 3a0ay Xapakmepucmuku paccmampueéaemou 6 3aoave
cumyayuu, OmauyHvle Om pearbHblX (me, Om KOMOPbIX a6Cmpasuposaiucy), KOHCMpyuposams
HOBble CUMYAYUU C YY4emoM SMUX XAPakmepucmuk, 8 YACMHOCMU, NPU peueHuu 3a0ai Ha
KOHYeHmpayuuy, y4umsléams ni0MHOCMb 8eUjecmad;

®  pewams U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUs. PEAlbHbIX CUMYAyUll,
8 KOMOpbIX He mpeOyemcs MOUHbIL BbIYUCTUMETbHBIL Pe3YIbmanm,

®  pewams 3a0a4u HA OBUNCEHUE NO PeKe, PACCMAMPUBAS PA3Hble CUCEMbl OMCYemd.
CTaTHCTHKA U TeOPHs BEPOSITHOCTENH

o  Onepuposams noHsmMusAMU: CMOLOYAmMble U Kpy2osvle Ouazpammovl, madauybl
OaHHbIX, CpeOHee apu@memuiecKoe, MeOuand, Hauboavuiee U HauMeHbulee 3HaYeHus: 8blOOPKU,
pazmax 8blO0pKU, OUCNEPCUs U CMAHOAPMHOEe OMKIIOHEeHUe, CIYYAUHASl USMEHUUBOCb,

®  uzgleKkamv UHGopmayuio, NpeoCMasleHHyl0 6 Mmabauyax, Ha OUASPAMMAax,
epaguxkax;

® cocmasnams madIUYbl, CMPOUMb OUASPAMMbBL U SPAPUKU HA OCHOBE OAHHDIX,

®  onepupoéamv NOHAMUAMU: DAKMOPUAT YUCAA, NEPEeCAHOBKU U COYEMAHUs,
mpeyzonvhuk Ilackans;

®  NPUMEHAMb NPABUIIO NPOU3BEOCHUs NPU PEUUeHUU KOMOUHAMOPHBIX 3a0aY;



®  onepupoéamv HNOHAMUAMU: CAYYAUHBIU ONbIM, CAVHAUHBIL 6bI00p, UCHbIMAHUE,
NleMeHmapHoe CayuaiiHoe coovimue (Ucxoo0), Kiaccuueckoe OnpeoesieHue 6eposimHoCmu
CYUALHO20 CODbIMUS, ONePayUU HAO CAYYAUHBIMU COOLIMUAMU,

®  npedcmasiims UHGOPMAYUo ¢ NOMOWbIO Kpy2oe8 Jiliepa;

® pewams 3a0auu HA GbIYUCICHUE BEPOSIMHOCMU C NOOCYEMOM KOIUYEC8a
BAPUAHMOE C NOMOULIO KOMOUHAMOPUKU.
B noBceiHeBHO KU3HM U TIPU U3YYEHHH APYTUX MPEIMETOB:

®  u381EKAMY, UHmMeEpnpemuposams u npeobpazoevieams ungopmayuro,
NPeOCMAsieHHylo 8 madauyax, Ha Ouazpammax, 2paguxax, ompaxcauwyro ceoucmea u
XapakmepucmuKu peaibHbiX NPoYecco8 U a61eHuUll,

® onpedenamv cmamucmudeckue XapaKxmepucmuku — 6blOOpoK no  mabauyam,
ouazpammam, epapuram, GbINOIHAMb CPAGHEHUE 8 3ABUCUMOCIIU OM Yelu PeuleHusl 3a0ayu;

®  OYeHUBAMb 8EPOSIMHOCTNL PEAlbHbIX COOLIMULL U AGTIEHULL.
I'eomerpuueckue purypsi

e  Onepuposamb NOHAMUAMU 2EOMEMPUYECKUX Pueyp;

®  u3gleKamv,  UHMEPNpemuposams U Npeobpazoevleamv  UHGOpMAYUr O
2eomempuieckux ueypax, npeocmasienHyro Ha 4epmeicax,

®  npuMeHAmMb 2eomempuyeckue @Gakmel O peuleHus 3a0ay, 6 MOM uucie,
NPEONONA2aArUUX HECKOTILKO WUA208 PEULEHUS,

*  gopmyruposamv 6 NPOCMEUUUX CTYYAAX CBOUCMBA U NPUSHAKU (ueyp,

®  00KA3bIBAMb 2e0MEeMPUIecKUe YMBEPHCOCHUs,

® guademv CMAHOAPMHOU Kiaccugukayuel niIOCKUX ¢ueyp (mpeyeoibHuKos u
Uemvlpexy20bHUKOB).
B noBceiHeBHOM KU3HU M IPH U3YUYEHHH APYTUX NMPEIMETOB:

®  UCNOTL306AMb  CEOUCMBA  2eOMempuYecKux  @ueyp 0as  peuwleHuss  3a0ay
APAKMU4ecKoeo Xapakxmepa u 3a0ay U3 CMeHCHbIX OUCYUNTUH.
OTHowIeHNs

o  Onepuposamv NOHAMUAMU: PABEHCMBO (hueyp, pasHvie @Quaypel, PABEHCMBO
Mpey2oNbHUKO8, NAPALIETIbHOCMb  NPSAMbIX, NePNEeHOUKVIAPHOCMb NPAMbBIX, Velbl MeHCOY
NpAMbIMU, NEPREeHOUKYIAP, HAKIOHHAS, NpoeKyus, noooobue gueyp, nododuvie gueypoi,
NnOO00OHbIEe MPeY2ObHUKU,

*  npumenamv meopemy Daneca u meopemy 0 NPONOPYUOHANLHLIX OMPE3KAX Npu

peutenuu 3a0a4;



®  Xapakmepuzo8amv 63AUMHOE DPACNONONCEHUEe NPAMOU U  OKPYICHOCMU, O08)YX
OKPYHCHOCMELL.
B noBceiHeBHO KU3HM U TIPU U3YYEHHH APYTUX MPEIMETOB:

®  UCNONBL308aMb OMHOUEHUS OJIA pelieHUs 3a0a, 603HUKAIOWUX 8 PeaTIbHOU HCUSHU.
HN3mepenust u BLIYUCIEHUS

e  Onepuposamsv npedcmasieHuUsMu o0 OauHe, NIOWAOU, 0Obeme KaK BelUYUHAMU.
Ipumensmo meopemy Ilugazopa, ¢popmyner niowaou, obvema npu peuleHuu MHO2OULAL0BbIX
3a0au, 8 KOMOPLIX He 6ce OaHHble NPeOCMABIeHbl ABHO, A MPedYIom 8bIYUCIEHUN, ONEPUPOBAMb
boJ1ee WUPOKUM KOIULECMBOM POopMYI ONUHbL, NAOWAOU, 0O0beMA, BLIYUCTAMb XAPAKMEPUCTIUKU
KoMOUuHayuti Queyp (OKpys#cHocmeli U MHO20Y20JIbHUKOB) BbIYUCIAMb PACCMOAHUS MEHCOY
Queypamu, npumeHames mpucoHomempudeckue Qopmyavl OJisl GbIYUCIEHUU 8 DOslee CIOHCHBIX
CIYYAsX, NPOBOOUNb BLIYUCTEHUS HA OCHOBE PABHOBENUKOCMU U PABHOCOCMABIEHHOCIU,

®  1POBOOUMDb NPOCMblE BLIYUCIEHUS HA 00BEMHBIX MeNax,

o popmyruposams 3a0ayu HA GbIYUCTEHUE OJIUH, NIOUWAOeU U 00BbEMOB U Peulamsy Ux.

B noBceaqHeBHOM KH3HHU U IPpU U3YYCHUH NPYIrUX NPEAMETOB:

®  1POBOOUMD BbIUUCTIEHUS HA MECIHOCTU,

®  npumeHAmMb (QOpMYNbL NPU BLIYUCTIEHUIX 6 CMENCHbIX Y4UeOHbIX npeoMemax, 8
OKpydHrcaroujeti OeticmeumenrbHOCm.
I'eomeTpuUyecKkHe MOCTPOEHUS

o  M3o6padxcamsv 2eomempuueckue ¢ueypbl N0 MEKCMOBOMY U  CUMBOILHOMY
ONUCAHUIO;

®  C80O00HO ONEPUPOBAMb YEPMENHCHBIMU UHCTNPYMEHMAMU 8 HECTONHCHBIX CIYYASX,

®  GLINONHAML NOCMPOEHUS MPEY2OTbHUKOS, NPUMEHAMb OmOelbHble Memoobl
NOCMPOEHUL YUPKYIeM U JUHEUKOU U NPO8oOUmMb npocmeluiue UCCie008aHUs YUCIA PeueHUl,

®  u300padxcamv munogvle NIOCKUe @ueypbl U O0ObeMHble mena ¢ NOMOWbIO
NPOCMENUUUX KOMNbIOMEPHbIX UHCIPYMEHMO8.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  GBINONHAMb Npocmeluiue NOCMPOeHUs HA MEeCMHOCMU, HeoOX0O0uMble 8 peanbHOl
HCUBHU,

®  oyeHusamv pasmepuvl peairbHbIX 00BLEKMO8 OKPYHCAIOUIe20 MUPA.
IIpeoOpa3oBanus

o  Onepuposamv nouamuem OBUNCEHU U NPeoOPA308anusi nooodus, e1ademv

npuemMamu noCcmpoenus ueyp ¢ UCNOIb308AHUEM OBUJCEHUL U NpPeodpazosanuii noooodus,



NPUMEHAMb NOJLYYEeHHble 3HAHUS U ONbIM NOCMPOEHUU 8 CMENCHbIX NPeoMemax U 8 pedybHbiX
CUMYayUsx OKpyHcaouje2o mupa,

o cmpoumbsb Gueypy, no0oOHYIO OAHHOU, NOIBL30BAMBCA CEOUCMBAMU NO00OUSL OIS
000CcHOBaHUSL C8OUCME uyp,

®  NpUMEHAMb CBOUCMBA OBUMCEHUU O]l NPOBEOeHUs Npocmenuux 0060CHOBAHUL
ceoticma ghuzyp.
B noBceaHeBHOI1 ;KM3HU M PU U3YYE€HHH IPYTUX MPEAMETOB:

®  NpUMEHAMb CEOUCMBA OBUJCCHULU U NPUMEHIMb No00Oue 01 NOCMPOeHUll U
BbIYUCTICHULL.
BeKkTopbI M KOOPAMHATHI HA TIOCKOCTH

o Onepuposams NOHAMUAMU BEKMOP, CYMMA, DPA3HOCHb BEKMOPO8, NPOU3EeOeHUe
BEKMOPA HA YUCTIO, Y20 MeHCOY 6eKMOPAMU, CKANAPHOE NPOU3BEOeHUe BeKMOPO8, KOOPOUHAMbL
Ha NI0CKOCMU, KOOPOUHAMbL 6EKMOPA;

®  GLINOAHAMb OelCmBUs HAO BeKMOPAMU (CLOJCEeHUe, blYUMAHUe, YMHONMCeHUe Ha
YUCT0), BLIYUCTAMY CKATIAPHOE NPOU3BedeHUe, ONPeoeisimb 8 NPOCMEUUUX CVUASIX Y20l MeHCOy
BEKMOPAMU, BbINOJHAMb PA3IONCEHUE 6EKMOPA HA COCMABIsowUe, NPUMEHAMb NOJYYeHHble
3HAHUL 6 (u3uUKe, NOAL30BAMBCS BOPMYNOU BLIYUCIEHUS PACCMOAHUL MeNCOYy MOUKAMU NO
U3BECMHBIM KOOPOUHAMAM, UCHONIb308AMb YPABHEHUS (YUsyp 01 peuleHus 3a0ay,

®  NPUMEHAMb GEKMOPbL U KOOPOUHAMbL ONsi PEULeHUs. 2eOMEeMPUYecKUx 3a0ai Ha
8bluUCTIeHUe ONUH, V2l08.
B noBceHeBHOM KU3HM ¥ TIPH U3YUYEHUH APYTUX MPEIMETOB:

®  UCNONL308AMb NOHAMUS BEKMOPO8 U KOOPOUHAm Ol peuleHuss 3a0ay no @usuxe,
eeoepaghuu u Opyeum yueOHvlM npeomeman.
Hcropust MaTeMaTHKHU

*  Xapakmepuzoeamv 6K1A0 BbLOAIOWUXCA MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKY U
UMBIX HAYYHBIX obnacmel;

®  NOHUMAMb PONbL Mamemamuky 6 pazgumuu Poccuu.
MeTtoabl MAaTEMATHKH

o Ucnonv3ys u3zyueHmHvle Memoovl, HPOBOOUMb  OO0KA3AMENbCMBO,  8bINOJHAMD
onpogepoicenue;

®  guLIOUpamMb U3YUEHHBIE MEMOObL U UX KOMOUHAYUU OJisl peuleHUs MamemamuiecKux
3adau,

®  ucnonb308amb Mmamemamuieckue 3HAHUA Ol ONUCAHUA 3AKOHOMEpHOCmel 8

OKpyHrcaroujeti 0eticmeumenbHOCmu U NPOU3Be0eHUsIX UCKYCCMEd;



®  npuMeHAmMb  npocmevuiue  NPOSPAMMHbIE  CPEOCm8A U INEKMPOHHO-

KOMMYHUKAYUOHHbLE CUCMEMbL NPU PEeUEHUU MAmMeMAmMUYeCKUx 3a0ad.



Conep:kanue kypca
7 kiace

Yucaa

PanuoHajJbLHBIE YHCJIA

MHoxecTBO panuoHaNbHBIX 4YHcel. CpaBHEHHE palMOHaNIbHBIX uucen. [leficTBus c
paroHaIbHBIMU YHCTIaMU. [Ipedcmasienue payuoHaibHO20 YUCia 0ecamudtol Opoobio.

ToxnecTBeHHbIE IPe0OpPa30BaHUA

YucsioBble 1 OyKBEeHHbIE BbIPAKEHUS

Bripaxxenue ¢ nepemeHHol. 3HaueHHe BbIpakeHUs. [logcTaHOBKA BBIPAXKEHHIT BMECTO
MePEMEHHBIX.

Lleibie BoIpamkeHUs

Crenenp ¢ HaTypaJlbHBIM TOKa3aTeneM M ee cBoiicTBa. [IpeoOpa3oBaHus BBIpaKeHUH,
COJIeprKalINX CTENEHH ¢ HATypaJIbHBIM IOKa3aTeNeM.

Opnnounen, MHorouieH. JlelcTBUS C OJHOUJIEHAMH M MHOTOYJICHAaMHU (CIIOKEHHE,
BBIYUTAHUE, YMHOXKEHNE). DOPMYIIbl COKPAIIEHHOTO YMHOKEHUS: Pa3HOCTh KBaJIpaTOB, KBaipaT
CYMMBI M pa3HOCTH. Pa3znoskeHne MHOro4YJIeHa Ha MHOXHUTENU: BEIHECEHHUE OOIIET0 MHOKHUTENS
3a CKOOKH, epynnuposka, npumeHeHue ¢Qopmyn COKpaujeHHo2o ymuodiceHus. Keadpammwiii
Mpexujiet, pasioxHceHue KeaopamHmo20 mpexuieHa Ha MHONCUMEU.

YpaBHeHusi M HepaBeHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBOKCTBA YMCIOBBIX PABEHCTB. PABEHCTBO € NEpEMEHHOM.

YpaBHeHust

[lonsiTue ypaBHEHMsT M KOpHS YypaBHeHUs. [Ipedcmaeénenue o0 pagHOCUNIbLHOCMU
ypasHenuti. Obnacmov onpeodenenus ypasHenus (001acms 00NYCMuUMbIX 3HAYEHUL NepeMeHHOl).

JInHelHOe YpaBHEHHE U €r0 KOPHHU

Pemienne nuHeWHBIX ypaBHeHUU. Jlumetinoe ypasnenue ¢ napamempom. Konuuecmeo
KOpHelU TUHetH020 ypasHeHus. Peuwenue nuneunvlx ypasHenut ¢ napamempom.

Cucrembl ypaBHeHUH

VYpaBHeHue c AByMsl NepeMeHHbIMU. JIuHeliHOe ypaBHEHHE C JIByMsI NEPEMEHHBIMH.
Ipamas kax epagpuueckas unmepnpemayus IUHENHO20 YPAGHEHUS C 08YMS NePEMEHHbIMU.

[TonsiTue cucremsl ypaBHEeHU. PerieHne cuctemMbl ypaBHEHUM.

MeTo/bl pelieHus: CUCTEM JIMHEHHBIX YPaBHEHUM C IBYMS IEPEMEHHBIMU: epagduieckull
Memoo, Memoo CNLOXHCeHUsl, METO]T TIOJICTAHOBKH.

Cucmembl TUHEUHbIX YPAGHEHUU C NAPAMEMPOM.

DOyHKIUHA



IMousiTne GyHKIUM

JlekapToBpl KOOpAMHATBI Ha IUIOCKOCTH. DopMHpOBaHWE MPEACTABIEHUNA O
METANpPEMETHOM TIOHATUU «KOOpAMHATBED». CrmocoObl 3amaHusi (QYHKIHA: aHATUTUYECKUH,
rpadudeckuid, Tabnmuunbiii. ['paduk dyakuuu. [IpuMepsl QyHKINNA, MOTy4aeMbIX B MPOIECCE
MCCJIEIOBAHMSI PA3JIMYHBIX PeabHBIX IIPOIECCOB U PELIeHUS 3a4a4. 3HaueHHe (PyHKIHUU B TOUKE.

JIuneiiHas QpyHKIUSA

CpoiictBa u rpaduk nuHEWHOW (yHKIMH. YTIOBOW KOAPQPHUUIUEHT MPSIMOM.
Pacnonosxenue rpaduka TMHEHHON (YHKIMU B 3aBUCHMOCTH OT €€ YIJIOBOTO KO3 uirenTa u
CcBOOOIHOTO wiieHa. Haxoowcoenue koappuyuenmos aunetiHo GyHKyuu no 3a0aHHbIM YCI10BUAM.
npoxodHcOeHue NpsamMou yepes 08e MoyYKU ¢ 3a0AHHbIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOU
yepe3 OAHHYI0 MOYKY U NAPALLETbHOU OAHHOU NPAMOLL.

KBaaparnunas gpyHkumus

CpoiictBa u rpaduk kBaapaTuuHoil ¢yHkuM (mapabona). [locmpoenue epaguxa
Kkeaopamuynol @yHukyuu no moukam. HaxoxneHue Hyned KBagpaTHYHOW (QyHKIHH,
MHOXCECm8a 3HAYEHULL, NPOMENCYMKOE 3HAKONOCMOAHCMEA, NPOMENHCYMKO8 MOHOMOHHOCMU.

OoOpaTHasi NPONOPUNOHAIBLHOCTH

k
CaoiicTBa QyHKIMU y = k v = = ['unepbona.
X

Pelnenne TeKCTOBBIX 33124

3agauu Ha Bce apudMeTHYecKHe AeliCTBUS

Pemenue TexkcToBBIX 3aa4 apupmMerndeckuM criocodom. VMcnonabszoBanue tadbmui, cxem,
4epTEKEN, APYTUX CPEACTB NPEACTABIEHUS JaHHBIX IIPU PEILICHUU 3aa4u.

3aga4u Ha IBHKEHHE, PA00TY H MOKYIIKH

AHanu3 BO3MOXHBIX CUTyallUi B3aMMHOI'O PacHoJIOKE€HUsI OOBEKTOB MPHU UX JBUKEHUH,
COOTHOILIEHUSI 00BEMOB BBITIOJIHAEMBIX Pa0OT MPU COBMECTHOU padoTe.

3agaym HA YACTH, 10JIH, IPOLEHTHI

Pemenue 3aau Ha HaXOKJEHUE YaCTHU YMCIIA U YKCIa MO ero yacTu. Pemenue 3amay Ha
IPOLEHTHI U 10o1u. [IpuMeHeHne nponopuuil Npu peleHUH 3a4a4.

Jlornueckue 3agaumn

Pemenue norndeckux 3anad. Peuierue 102utieckux 3a0a4 ¢ noMowbo epagos, mabauy.

OcHOBHBbIE MeTO/bI pellleHUs] TEKCTOBBIX 3a/1a4: apu(pMeTHUYEeCKUl, anredpandeckui,
nepebop BapuaHTOB. [lepguumvie npedcmasieHuss 0 Opyux Memooax peueHus 3a0ay
(ceomempuueckue u epaguueckue memoowl).

CrarucTuKa U Teopusi BepOSATHOCTEM

Crarucruka



Tabmuunoe wu rpaduueckoe TMPEACTaBICHUE JaHHBIX, CTOJOYAThIE W KPYTOBBIC
IUarpaMMbl, TpapuKd, NMPUMEHEHHE IuarpaMM W TpapHUKOB JUIS OMHMCAHUS 3aBUCHMOCTEH
peanbHBIX BEJIMYUH, U3BJIeueHHEe uHPopManmuu U3 TaONMI, [auMarpaMM W TpaduKoB.
Onwucare/bHbIe CTATUCTHYECKHE IMOKa3aTedr YHCIOBBIX HAOOpOB: cpeaHee apu(METHUYECKOE,
Meouara, HauOOJbIIeE M HaWMEHbINEe 3HAUYCHUS. Mepbl pacCeMBaHUs: pa3Max, Oucnepcusi u

cmaHOapmnoe OMKJ/IOHEHUE.

8 ki1ace
Yucaa

I/Ippaunonanbﬂue yucjia

[TonsaTHe nppanumoHaIBHOrO yncia. Pacro3HaBaHue uppanroHaiIbHBIX yucen. [Ipumepsl

JoKa3aTenbcTB B anredpe. MppanuoHalbHOCTH 4wMcia \/E . Ilpumenenne B reoMeTpumu.
CpasHenue uppayuonanoHulx yucen. MHodcecmeo oeticmeumenbHuIX Yucell.

ToxnecTBeHHbIE IPe0OpPa30BaHUA

YucsioBble U OYKBeHHbIE BbIPAKEHHA

Bripaxkenue c¢ nepemeHHoii. 3HaueHue BbIpakeHHs. [lojcTaHOBKa BBIpaXXEHHH BMECTO
MEePEMEHHBIX.

Lebie BoIpamkeHUs

Crenenpb ¢ HaTypaJbHbIM IOKa3aTeleM M ee cBoiicTBa. [IpeoOpa3oBaHus BbIpakeHUH,
COJIepKAIMX CTETIEHHU C HAaTYpaJIbHBIM ITOKa3aTeNeM.

OnHouneH, MHorowieH. JIeHCTBHS C OJHOWIEHAMH W MHOTOWIEHAMH (CJIOXEHHE,
BbIUHMTaHUE, YMHOXKEeHHE). DOPMYJIbl COKPAILIEHHOTO YMHOXEHHMSI: Pa3HOCTh KBaIpaTOB, KBAApaT
CYMMBI M pa3HOCTH. Pa3znojkeHne MHOroujieHa Ha MHOXHUTENU: BBIHECEHHUE OOIIEr0 MHOXKHTENSA
3a CKOOKH, epynnupoexa, npumeHenue Gopmyn coKpawjeHHo2o ymHodceHus. Keadpammuulii
Mpexujiet, pasiloxiceHue KeaopamHo2o mpexuieHa Ha MHONCUMEU.

/{poOHO-panuoOHAJIbLHBIE BHIPAKEHHUS

Crenenp c uenbiM mnokaszareneMm. [IpeoOpa3oBaHue ApOOHO-TMHENWHBIX BBIPAKEHUMN:
CJIOKEHUE, YMHOXKEHHUE, JIeNIeHue. Aneebpauieckas opoobs. JJonycmumbie 3HAYEHUS. NePEMEHHbIX
6 0pobHO-payuonanvusix evipaxcenusx. CokpaweHue ancedopaudeckux opobeu. Ilpusedenue
aneebpauyeckux opoobeil k obwemy 3namenamenio. [leticmsus ¢ aneebpauveckumu Opoosmu:
CllodceHue, 8blYUMaHue, YMHOJCeHUe, 0elleHue, 8036e0eHUe 8 CINeNneHb.

IIpeobpazosanue 8vipasiceHull, cO0epHCAUUX 3HAK MOOYVIIA.

YpaBHeHHs U HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOMCTBA YHCIOBBIX PAaBEHCTB. PABEHCTBO € MEPEMEHHOM.

YpaBHeHus



[lonsiTne ypaBHeHHMsT WM KOpHS YypaBHeHUS. [Ipedcmaeénenue o0 pagHOCUTILHOCMU
ypasHenuti. Obnacmov onpeodenenus ypasHenus (001acms 0ONYCMUMbIX 3HAYEHUL NePeMEHHOl).

JIuHeiiHOe ypaBHEeHHE U er0 KOPHU

Pemienne nuHeWHBIX ypaBHEHUU. Jlunetinoe ypasnenue c napamempom. Konuuecmeo
KOpHell TUHetH020 ypasHeHus. Pewenue nuneinblx ypagnenul ¢ napamempom.

KBaapaTHoe ypaBHeHMe U €10 KOPHU

KBagparuele ypaBHeHus. Hemonssle KBaapaTHble  ypaBHEHHMA. JMCKpHUMHMHAHT
KBaJpaTHOro ypaBHeHusa. Dopmyna KopHEW KBaJapaTHOrO YypaBHeHUs. Ieopema Buema.
Teopema, obpammuas meopeme Buema. Pelienue KBaJpaTHBIX YpaBHEHHi: HCIOJIb30BaHUE
dopMynbl JUIsL HAXOXACHUSI KOPHEH, ecpaguueckuii memoo peuwienus, pasioddceHue Ha
MHOXMCUmenu, noobop KopHeu ¢ UChONb308aHuem meopemvl Buema. Konuuecmeo kopheii
K8AOPAMHO20 YPABHEHUsl 8 3A8UCUMOCTIU OM e20 OUucKpumuHauma. buxeaopamuvle ypagneHus.
Ypasuenus, ceooumvle k nunetinvim u kadpamuvim. Keaopammuvle ypagrnenus c napamempom.

CucremMbl ypaBHeHU

MeTopl peleHusl CUCTEM JIMHEHHBIX YPAaBHEHUN C IByMS IEPEMEHHBIMU: 2paguiecKull
Memoo, Memoo CA0HCEeHUs, METO ITIOJCTAaHOBKH.

Cucmembl 1uHEHbIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Uucnossie HepaBeHCTBA. CBOWCTBa YMCIIOBBIX HEpaBEHCTB. [IpoBepka crpaBenIuBOCTH
HEPaBEHCTB IPU 33/IaHHBIX 3HAYEHUSIX EPEMEHHBIX.

HepasenctBo ¢ nepemenHoii. CTporue u HecTporue HepaBeHCTBa. Oonacmy onpeodenenus
HepaseHcmea (0oaacmeb 0ONYCMUMBIX 3HAYEHUL NePEMEHHOLL).

Pemienue nuHEHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u ezo pewenus. PeweHue KeaOpamHulXx HepaABeHCMS:
UCNONIL3068AHUE CBOUCME U 2paPuKa KeaopamudHou @QYHKYuu, Memoo UHmMepsanos. 3anucs
peuienus KeaopamHno20 HepaseHCcmad.

Pewenue yenvix u 0pobHO-payuonanbHblx HEpageHcme MemooomM UHMEPBALOs.

Cucrembl HepaBeHCTB

CucreMpl HEpaBEHCTB C OJHOM INEpEeMEHHOW. PemieHne cucreM HEpaBeHCTB C OJHOMN
MEPEMEHHOM: JIMHEHHBIX, KeaodpamHuvix. W300pa’keHUEe penieHus CHUCTEMbl HEPAaBEHCTB Ha
YUCJIOBOU MPSIMOM. 3aMKCh PEMIEHUS CHCTEMBI HEPABEHCTB.

Pelnenne TeKCTOBLIX 33124

3agauu Ha Bce apuMeTHYECKHE NeHCTBUS

Pemenue TexcToBBIX 3ama4 apudMeTudeckuM criocodboM. Mcnonb3oBanue Tabauil, cxeM,

yepTexel, JPyrux CpeacTB NPeACTaBICHUS JAaHHBIX MIPH PEIICHUN 3aJJa4H.



3ajauu HA ABUKeHHUE, Pad0OTy M MOKYIKH

AHann3 BO3MOKHBIX CHTYAIlii B3aMMHOT'O PACIIOIOKEHUS 00bEKTOB MPHU MX JIBH)KCHUH,
COOTHOILIEHUS] 0ObEMOB BBINOIHAEMBIX pabOT IPH COBMECTHOM padoTe.

3aga4yu Ha YACTH, 10JIH, IPOLEHTHI

Pemenue 3amau Ha HaXOXKJEHUE YaCTU YMCIIA U YMcia Mo ero 4yactu. Pemenue 3amay Ha
MPOLEHTHI U on. [IpuMeHeHrne mponopIuil Mpy pereHN  3a/1a4.

Jloruyeckue 3agaum

Pemenue noruveckux 3agau. Peuierue 102uteckux 3a0a4 ¢ nomMowbo epagos, mabauy.

OcHoBHbIE MeTO/IbI pellieHHsl TEKCTOBBIX 3a1a4: apudmMernyeckuil, anreOpanueckui,
nepebop BapuaHTOB. [lepsuunvie npeocmasieHus o0 Opyeux Memooax peulenus 3a0ay
(ceomempuueckue u epaguyeckue Memoowl).

9 kJacc
ToxkaecTBeHHbIE MPE0OPa30BAHUA

YucioBble 1 OyKBeHHbIE BbIPAKEHUS

Boipaxkenue ¢ nepemeHHOW. 3HaueHue BblpakeHUs. [lojcTaHOBKa BBIpaXKEHHM BMECTO
NIEPEMEHHBIX.

Ieanie BbIpakeHUst

CreneHb ¢ HaTypaJbHBIM ITOKa3areneM U ee cBoicTBa. [IpeoOpa3oBaHus BbIpakeHUM,
COJIep KAINX CTETIEHHU C HATYPaIbHBIM ITOKA3aTeNIEM.

OnHouneHn, MHorowieH. JIeHCTBHS C OJHOWIEHAMH W MHOTOWICHAMH (CJIOXEHHE,
BBIYUTaHUE, YMHOXeHHE). DOpMyIIbl COKPAIIEHHOT0 YMHOXKEHHUS: Pa3HOCTh KBaJIpaToB, KBapar
CYMMBI U pazHocTH. Pa3noxkeHne MHOro4JieHa Ha MHOKUTENU: BBIHECEHUE OOILIEro MHOKHUTENS
3a CKOOKH, Zpynnupoexa, npumeHenue @Qopmynl coKpaweHno2o ymuoodceHus. Keaopamuuli
Mpexujiet, pasioxHceHue KeaopamHo20 mpexuieHa Ha MHONCUMEU.

Jlpo0HO-palHOHATbHBIE BbIPAKEHUS

Crenenb c uenslM mokasareneM. IIpeoOpa3oBaHue JpoOHO-TUHEWHBIX BBIPAKECHUI:
CIIOKEHHEe, YMHOXKEHUE, JIeNeHue. Aneebpauyeckas opodw. /Jonycmumvle 3HAYEHUs NePEMEHHbIX
6 OpobOHO-payuoHanbhvix evipadcenusx. Cokpawenue ancedbpauveckux opooet. Ilpusedenue
aneebpauveckux opodeii Kk obwemy 3namenamenio. [elicmeus ¢ ancedpaudeckumu OpoOIMU:
CcllodiceHue, 8bluumanue, YMHoJceHue, oelieHue, 6036e0eHue 8 CIeneHb.

IIpeobpazosanue gvipasicenuti, cO0epHCAUUX 3HAK MOOYIIA.

YpaBHeHHsI M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHcTBO. CBOMCTBA YNCIIOBBIX PaBEHCTB. PaBEHCTBO ¢ MEpPEMEHHOI.

YpaBHeHust



[lonsiTne ypaBHeHHMsT WM KOpHS YypaBHeHUS. [Ipedcmaeénenue o0 pagHOCUTILHOCMU
ypasHenuti. Obnacmov onpeodenenus ypasHenus (001acms 0ONYCMUMbIX 3HAYEHUL NePpeMEHHOl).

JIuHeiiHOe ypaBHEeHHE U er0 KOPHU

Pemienne nuHeWHBIX ypaBHEHUU. Jlunetinoe ypasnenue c¢ napamempom. Konuuecmeo
KOpHell TUHetH020 ypasHeHus. Pewenue nuneinblx ypagnenul ¢ napamempom.

KBaagpaTHoe ypaBHeHMe U €10 KOPHU

KBagparuele ypaBHeHus. Hemonssle KBaapaTHble  ypaBHEHHMA. JMCKpHUMHMHAHT
KBaJIpaTHOrO ypaBHeHus. QPopmyna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buema.
Teopema, obpammuas meopeme Buema. Pelienue KBaJpaTHBIX YpaBHEHHi: HCIOJIb30BaHUE
dopMynbl JUIsl HAXOXACHUS KOPHEW, ecpaguueckuii memoo peuwienus, pasiodceHue Ha
MHOXMCUmenu, noobop KopHeu ¢ UChONb308aHuem meopemvl Buema. Konuuecmeo kopheii
K8AOPAMHO20 YPABHEHUsl 8 3A8UCUMOCTIU OM e20 OUucKpumuHauma. buxeaopamuvle ypagneHus.
Ypasuenus, ceooumvle x nunetinvim u kéaopamuwvim. Keaopammuvie ypasrnenus ¢ napamempom.

/{poOHO-panuoOHa/IbHbIEC YPABHEHUS

Pemenune npocremmx ApoOHO-IMHEHHBIX YpaBHEHUHN. Peuenue 0poOHO-payuoHaibHbIx
VpaeHeHull.

Memoowi pewienus ypasHenuii: Memoovl pasHOCUTbHBIX NPeodPa308aHull, Memoo 3aMeHbl

nepemenHou, epaguueckuii memod. Mcnonvzosanue c60ticme ()ynKyuii npu peueHuy ypasHeHutl.

IIpocmetiwue uppayuonanvuvie ypagHenus 6u0a ,f f (X) =a, \/f (X) = \Iig (X) :

Ypasnenus suoa X" =a .Ypaenenus 6 yenvix yucnax.

Cucrembl ypaBHeHUH

VYpaBHeHHE C AByMs INEepeMEHHBIMHU. JIMHEHHOE ypaBHEHHE C JIByMsl II€PEMEHHBIMM.
Ipamas kax epaghuyeckas unmepnpemayus TUHEUHO20 YPAGHEHUS C 08YMsl NepeMEHHbIMU.

ITonsTHE cucTeMbl ypaBHEHMI. Pellienne cucteMbl ypaBHEHUM.

MeTobl peleHusl CUCTEM JIMHEHHBIX YPaBHEHUM C IByMS MIEPEMEHHBIMU: 2paguieckull
Memoo, Memoo CNOHCeHUsl, METO]T TIOJICTAHOBKHU.

Cucmembul TUHEIHbIX YPABHEHULL C NAPAMEMPOM.

HepaBencrBa

UucnoBeie HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEpaBEeHCTB. [IpoBepka crpaBelIMBOCTH
HEPaBEHCTB TP 3a/IaHHBIX 3HAYEHUSAX [EPEMECHHBIX.

HepasenctBo ¢ nepemennoii. Ctporue u Hectporue HepaBeHcTBa. O0acmy onpedenenus
Hepagencmaa (001acmeb 0ONYCMUMbIX 3HAYEHUL NePeMeHHOLL).

Pemienue muHEeMHBIX HEPABEHCTB.



Keaopamnoe mnepasencmeo u ezo pewienus. Pewienue KeaOpamHulX HeEPABEHCME:
UCNONIL3068AHUE CBOUCME U 2paAPuUKA K8AOPpAMUYHOU (HYHKYUU, Memood UHMEPBAIos. 3anuch
peuwieHus: KeaopamHoz2o HepageHCmad.

Pewenue yenvix u 0pobHO-payuoHaIbHBIX HEPABEHCIE MEMOOOM UHMEPBAILOS.

CucreMbl HEPaBeHCTB

CucreMpl HEpaBEHCTB C OJIHOM INEepeMEHHOW. PelieHue cucreM HEpaBeHCTB C OJHOMN
NEPEMEHHOM: JMHEUHBIX, K6éadpamuuix. V300pakeHHE pelIeHUs CHUCTEeMbl HEPAaBEHCTB Ha
YHUCIIOBOM MPSAMOiA. 3amuch pelieHus CUCTEMbl HEPABEHCTB.

IlocsienoBaTeIbHOCTH M IPOTPECCHU

UucnoBass  mocieoBaTenbHOCTh.  [IpuMeppl  YHMCIOBBIX  IOCIENOBATEIBHOCTEH.
beckoHeuyHble  MMOCIIEAOBAaTENFHOCTH. ApH(MeTHYecKas TMporpeccus W €€  CBOICTBa.
['eomeTpuueckass mporpeccusi. Dopmyra obwe2o uiewa u cymmsl N NEPevixX UleHO8
apugpmemuueckoul u ceomempuyeckoui npoepeccuil. Cxo0aumascs 2eomempuyecKads npoepeccus.
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3agaun Ha Bce apupMeTHUECKHE TeHCTBUS

Pemenne TekcToBBIX 3a1a4 apudmMeTndeckuM criocodom. VcnonapzoBanue Tabmui, cxem,
YepTekKel, APYTUX CPEACTB MPEACTABICHUS JaHHBIX MIPU PEILICHUH 3aauu.

3agaum Ha ABMKeHHe, Pa0OTy M MOKYIKH

AHanmm3 BO3MOXHBIX CUTYalldii B3aMMHOTO PACIOJIOKEHHUS OOBEKTOB IPH UX JBHKCHHUH,
COOTHOILIEHUS] 0ObEMOB BBINOIHAEMBIX pabOT IPU COBMECTHOM padoTe.

3agauyu Ha YACTH, T0JIH, TPOLEHTHI

Pemenue 3aau Ha HaXOKJEHUE YacTH YMCIIA U YKcia Mo ero yactu. Pemenue 3aiay Ha
NPOIICHTHI U 10yK. [IprMeHeHne MponopIHiA MY PEIICHNH 3a/1a4.

Jlornuyeckue 3aga4n

Pemenne norudeckux 3anad. Peuierue 102uteckux 3a0a4 ¢ noMowbto epagos, mabauy.

OcHoBHbIE MeTO/IbI pellieHUsl TEKCTOBBIX 3a1a4: apudmMeTrnyeckuil, anreOpanueckui,
nepebop BapwaHTOB. [lepsuunvie npeocmasieHus o0 Opyeux Memooax peuileHus 3a0ay
(ceomempuueckue u epaguieckue memoosi).

CTaTuCcTHKA U TeOpHsl BEPOSITHOCTEH

Crarucruka

Tabnmuunoe wu rpaduyueckoe TMPEACTaBICHWE JaHHBIX, CTOJOYAThIE W KPYTOBBIC
quarpamMmbl, Tpaduku, MPUMEHEHUE auarpaMM U TpauKOB A OMHCAHUS 3aBUCUMOCTEH
peabHBIX BENUYMH, U3BIeYeHHEe WHpopMammu w3 TaONMI, [auarpaMM ©  TpaduKOB.

OnucatenbHble CTaTUCTUYECKHE TOKA3aTEeNM YHCIOBBIX HAOOpOB: cpenHee apupMETHYECKOE,



Meouana, HauOoIblllee M HaMMEHbIllee 3Ha4YeHHs. Mephl paccerBaHUs: pa3Max, oucnepcus u
cmanoapmuoe OmKIOHeHUe.

CrnyuaiiHas WM3MEHUMBOCTb. VI3MEHUMBOCTH IpU HU3MEpeHUsX. Pewarowue npasuia.
3axonomepHOCMU 8 UBMEHUUBBIX BEIUUUHAX.

Cuayuaiinbie cOObITHS

CrnyuaitHple OMBITHI (IKCIEPUMEHTHI), JJIEMEHTApHBIE CIydalHbIC COOBITHS (MCXOIBI).
BepositHocTi  snemeHTapHbIX  coObITUH. COOBITHS B CIy4allHBIX OKCIIEPUMEHTaX U
OJIaronpUATCTBYIOIUE dJIEMEHTapHbIE COOBITUSA. BeposTHOCTH ciydallHbIX cOOBITHM. OMBITHI C
PaBHOBO3MOXKHBIMU 3JIEMEHTApHBIMU COOBITUsIMH. Kilaccuueckre BEepOSITHOCTHBIE OIBITHI C
WCIIOJIb30BAHUEM MOHET, KYOUKOB. [Ipedcmasnenue cobvlmuii ¢ nomowwto ouazpamm Jiiepa.
Ilpomusononoscnvie codvimus, 0OveouHeHue u nepecederue coovimui. Ilpasuno crodrcenus
sepossimuocmeii. Cnyuatinviii  6vloop. I[Ipeocmasnenue sxcnepumenma 6 6ude oOepesa.
Heszasucumvle  cobvimus. Ymnooicenue  seposmunocmeii  Hezasucumvix  coObImMull.
Ilocneoosamenvuvie nezasucumvle ucnvimanus. llpencraBieHne 0 HE3aBUCHMBIX COOBITHSX B
JKU3ZHHU.

dnemenmol KOMOUHAMOPUKU

Ilpasuno ymuoocenus, nepecmanosku, ¢axmopuan uyucia. Couemanusi U YUCIO
couemanuti. Qopmyna uucnra couemanuii. Tpeyeonvnux Ilackans. Onvimel ¢ OOALUWUM YUCTOM
DABHOBO3MOJICHBIX INeMEHMAPHLIX cobbimull. Buluucnenue eeposmuocmeti 6 onvlmax c
npumeHerHuem KomoOuHamopHvlx Gopmyn. Hcneimanus Bepuynnu.  Yenex u  ueyoaua.
Beposamuocmu cobvimuii 6 cepuu ucnoimanuti bepnynnu.

Cnyuaiinvle éenuqunsl

3nakomcmeo co CaAyuauHbIMU BEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEemHbIX
cayyaiinslx genuyur. Pacnpedenenue eeposmuocmeti. Mamemamuueckoe odxcuoanue. Ceoticmea
Mamemamuyeckozo oxcuoanus. [lonamue o 3akone 6onvuiux yucen. Mzmepenue geposmuocmeil.
Ilpumenenue 3axkoHa O60MbWUX HUCET 6 COYUONO2UU, CMPAXO8AHUU, & 30PABOOXPAHEHUMU,

obecneyenuu 6e30naACHOCMU HACENICHUS 8 '{pe36bllla12Hblx cumyayusix.



TemaTnueckoe njianupopanue 7 kiaacce (1054)

Paszpnen MMoapazaen KouunvecTBo
4yacos
Yucia PanmonansHbIe gncia 2 2
ToxnecTBeHHbIE Yucnoeie 1 OyKBEHHbIE BBIPAKECHUS 2
npeodpa3zoBaHms [{enbie BoIpaxeHus 4 6
YpaBHEHUS U HEPABEHCTBA PaBenctBa 3
VYpaBHeHus 14 46
JInHeliHOEe ypaBHEHME U €r0 KOPHU 12
CucreMsl ypaBHEHUN 17
OYHKIIH [TonstTue GpyHkunuU 4
Jlunetinas QyHKIUSA 9 30
KBanparuunas ¢pyHKIms 7
OO6paTtHas TpoNoOpPIUOHATBHOCTh 10
Perenne TekcTOBBIX 3a7a4 3anauyn Ha Bce apudmeTuuecKkue 2
JIEUCTBUA
3anaun Ha ABUKEHUE, pPadOTy U 2
MTOKYTIKH 19
3ajaun HA YaCTH, JIOJIH, IPOIICHTHI 3
Jlornueckue 3anaun 1
OCHOBHBIE METO/IbI PELICHUS 2
TEKCTOBBIX 3aj1a4
CrarucTtuka u Teopust Crarucrtuka 2 2
BEPOSATHOCTEMN
Bcero: 105




TemaTnueckoe nianupopanue 8 kiacce (1084)

Paszpnen MMoapazaen KouunvecTBo
4yacos
Yucna HppanuronanbHple Yrcia 3 3
ToxecTBeHHbIE Yucnoeie 1 OyKBEHHbIE BBIPAKECHUS 4
npeodpa3zoBaHms [{enbie BoIpaxeHus 5) 17
JpoOHO-panroHaIbHEIE BRIPAKEHUS 8
VYpaBHEHUS 1 HEpABEHCTBA PaBenctBa 5
VYpaBHeHUs 21
JluneitHoe ypaBHEHHE U €r0 KOPHU 10 I
KBanpaTtHoe ypaBHEHHE U €r0 KOPHU 22
Hepasencraa 14
CucreMbl HEpaBEHCTB 5)
Perenne TekcTOBBIX 3a7a4 3anaun Ha Bce apumeTuuecKkue 4
NEUCTBUA
3anauu Ha ABMXKEHUE, padoTy U 2
MTOKYTIKU
3aj1aun Ha YaCTH, JIOJIH, IPOLEHTHI 2 11
Jlornueckue 3anaun 1
OcHOBHBIE METO/IbI PELLICHUS 2
TEKCTOBBIX 3aj1au
Bcero: 108




TemaTnueckoe nianupopanme 9 kiaacce (1024)

Pasznen

MMoapazaen

KoJunuyecTBo

yacoB

ToxxnecTBeHHBIE

npeoOpa3oBaHUs

YucnoBeie 1 6YKB6HHBI€ BbIPAKCHUA

HCJ'IBIG BBIPpAXXCHUA

JpoOHO-panoHaIbHBIE BRIPAKEHUS

16

YpaBHEHMs U HEPABEHCTBA

PaBencrsa

VYpaBHeHus

Jlunelinoe ypaBHEHHE U €70 KOPHU

KBagpaTHoe ypaBHEHHE U €r0 KOPHU

JpobHo-palinoHallbHbIE YpaBHEHUS

HepaseHctBa

CucreMbl HEpaBEHCTB
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44

ITocnenoBaTeIbHOCTH U

POrpeccuu
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Pemenne TeKCTOBBIX 3a1a4

3anauyu Ha Bce apupMeTUIecKue

NENCTBUA

3amauu Ha JABM)KEHHE, paboTy U

MTOKYIIKH

3ajaun HA YaCTH, JIOJIH, IPOIICHTHI

Jlormyeckue 3agadan

OcCHOBHEIC MCTOABI pCICHUA

TCKCTOBBIX 3ada4

N

17

CraTucTHKa U TCOpUA

BEPOSATHOCTEN

CraTtuctuka

CrnyuaiitHbie cCOOBITHS

OneMeHTbl KOMOMHATOPUKH

CrnyyaiiHbple BeTMYHHbI

N B BN

12

Bcero:

102
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