MyHuunansHoe 0r0KETHOE 00IIe00pa30BaTeILHOE YIPEIKICHUE

«Cpennsist mikoaa Ne 13 umenu 3./1. bantuna» ropona CmosneHcka

Pabouas nporpamma
0 MaTeMaTHKe, alireope, reOMETpUU
7-9 xiaccel

Ha 2023/2024 yueOHbIii O

CocraBuu.



Pabouas mporpamMma Mo mareMaTHKe, ajiredpe, reoMeTpuu B 7-9 Kiaccax cocTaBiieHa B cOOTBeTCTBUU ¢ DepepaibHbIM
rOCyJapCTBEHHBIM 00pa3oBaTeNbHBIM CTaHJAPTOM, OCHOBHOM 00pa3zoBaTeNbHONM mporpaMMoil u paboueill mporpaMmoii
BOCIUTAHMUS OCHOBHOTO 00111eT0 00pa3oBanus mikoibl Ha 2032-2024 yueOHbIN T/,

KonndecTBo yacoB 1o mpemMeTaM — B COOTBETCTBUU C YUEOHBIM IIJIAHOM IIIKOJIBI.

IlnaHupyembie pe3y/ibTAThI 0CBOCHUSI MATEMAaTHKH, aJIre0pbl, reoMeTpuM B 7-9 Kiaccax
JIn4HOCTHBIE Pe3yJIbTATHI

1. Poccuiickas rpaxigaHCKas HWIAECHTUYHOCTh (MATpUOTH3M, YyBakeHHEe K OTedecTBy, K NIpPOLUIOMY M HACTOSIIEMY
MHOTOHallMOHANBHOrO Hapoja Poccuu, 4yBCTBO OTBETCTBEHHOCTH W Aojra nepen PonuHol, naeHTUUKaMS ce0s B KaueCcTBE
rpaxxaanuHa Poccuu, cyObeKTHBHAs 3HAUMMOCTh MCHOJB30BAHMS PYCCKOTO SI3bIKa M SI3bIKOB HapoaoB Poccum, oco3HaHue
JUYHOCTHOM CONMPHUYACTHOCTU CyAp0e poccuiickoro Hapoaa). Oco3HaHUE STHUYECKOM MPUHAJJIEKHOCTH, 3HAHUE HUCTOPUH,
A3BIKa, KYJBTYpPbl CBOETO HAapOJa, CBOETO Kpasi, OCHOB KYJIbTYPHOI'O Hacjeaus HapoaoB Poccuu m yenoBedyecTBa (MAEHTUYHOCTD
YEJI0OBEKA C POCCUMCKON MHOTOHALMOHAIIBHOM KYJIBTYPOH, CONPUYACTHOCTh UCTOPUM HAPOJIOB U TOCYIAPCTB, HAXOAUBIIUXCS HA
TEPPUTOPUM COBpEeMEHHON Poccum); umHTEpHOpH3alus T'yMAaHUCTHUYECKUX, JEMOKPATHYECKMX M TPAAULMOHHBIX LIEHHOCTEH
MHOTOHAIIMOHAIBHOTO POCCUICKOro obmiecTBa. Oco3HAHHOE, YBaXKUTEIbHOE W J0OpOXKelaTelbHOE OTHOIIEHHWE K HCTOpUH,
KYJIBTYpE, PEJIUTUH, TPAAULUSM, S3bIKaM, HEHHOCTSAM HapoaoB Poccuu 1 Hapo10B Mupa.

2. '0OTOBHOCTH 1 CITOCOOHOCTH OOYYAIOIINXCSI K CAMOPA3BUTHIO M CAMOOOPA30BAaHUIO HA OCHOBE MOTHBAIIMU K O0YUCHHUIO U
MO3HAHUIO; TOTOBHOCTh U CIIOCOOHOCTH OCO3HAHHOMY BBIOOPY M TMOCTPOCHHUIO JajbHEHIIeH WHIANBUAYAIbHONW TPACKTOPHH
oOpa3oBaHusi Ha 0a3e OPUEHTUPOBKUM B MHpe mnpodeccuit M npodhecCHOHAIBHBIX MPEANOYTECHUN, C yUYETOM YCTOMYUBBIX
IT03HABATEJIbHBIX UHTEPECOB.

3. Pa3BuToe MOpajibHOE CO3HAHHE W KOMIIETEHTHOCTh B PEIIEHUH MOPAJIbHBIX MPOOJIEM Ha OCHOBE JMYHOCTHOTO BBIOODA,
(dbopMHpOBaHUE HPABCTBEHHBIX UYYBCTB M HPABCTBEHHOTO TMOBEJAEHUS, OCO3HAHHOTO M OTBETCTBEHHOIO OTHOIICHHUS K
COOCTBEHHBIM TOCTYNKaM (CIOCOOHOCTh K HPABCTBEHHOMY CAaMOCOBEPLICHCTBOBAHUIO; BEPOTEPIHUMOCTb, YBAXKHUTEIbHOE
OTHOILIEHUE K PEIUTHO3HBIM UyBCTBaM, B3IJIS1aM JIFOAEH WM UX OTCYTCTBUIO; 3HAHHE OCHOBHBIX HOPM MOpajy, HDABCTBEHHBIX,
IyXOBHBIX HJ€AJ0OB, XPAHUMBIX B KYJbTYPHBIX TPaAULUAX HApoJOB Poccuu, TOTOBHOCTH Ha MX OCHOBE K CO3HATEIBHOMY
CaMOOTPAaHUYEHHIO B TOCTYNKaX, MOBEICHUH, PACTOYUTEILHOM MOTPEOUTENbCTBE; CHOPMUPOBAHHOCTH MPENCTAaBICHUN 00
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OCHOBAaX CBETCKOM OTHUKH, KyJIbTYpPhl TPAAUIMOHHBIX PEJIUTUMH, UX POJM B Pa3BUTUU KYJIbTypbl U uUcTOopuu Poccunm u
YeJIOBEUECTBAa, B CTAHOBJICHMM TPaXIaHCKOTO OOIIECTBA U POCCUUCKONW TOCYJapCTBEHHOCTH; MOHMMAaHWE 3HAYCHUs
HPaBCTBEHHOCTH, BEPHI U PEIIUTUU B KU3HH YEJIOBEKa, CeMbH U 00mecTBa). CHOpMUPOBAHHOCTH OTBETCTBEHHOTO OTHOIIICHUS K
YUYEHUIO; YBAXKUTEIHHOTO OTHOIICHUS K TPYAY, HAIMYKUE OMbITA YYacCTUS B COIMAIIbHO 3HAYMMOM Tpynae. Oco3HaHHe 3HAUYCHUS
CEMbHU, MPUHATUE IECHHOCTH CEMENHOMN KU3HU, YBOKUTEIHLHOE U 3a00TIMBOE OTHOIIICHHUE K YJI€HAM CEMbH.

4. ChopMupoBaHHOCTH IEITOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M
OOIIECTBEHHOHN NPAKTUKH, YIUTHIBAIOIIETO COIUATBLHOE, KYyJIbTYPHOE, I36IKOBOE, TYXOBHOE MHOTO00Opa3ne COBPEMEHHOTO MHPA.

5. Oco3HaHHOE, YBAXKUTEIBHOE U JI00pOXKETaTEeIbHOE OTHOLIEHUE K APYroMy YEJIOBEKY, €0 MHEHUIO, MUPOBO33PEHHUIO,
KyJbTYype, S3bIKY, Bepe, TPaXAaHCKON MO3UIUU. ['0TOBHOCTh M CIIOCOOHOCTH BECTH JIUAJIOT C APYTHMMHU JIIOJAbMHU U JIOCTUTaTh B
HEM B3auMONOHUMaHUs (MACHTUUKAIMSA ce0s KaK IMOJHOMPABHOTO CyObeKTa OOIIEHUS, TOTOBHOCTh K KOHCTPYHUPOBAHHIO
oOpa3za mapTHepa IO JIHUAJOTy, FOTOBHOCTh K KOHCTPYMPOBAaHMIO OOpa3a JOMYCTUMBIX CIOCOOOB JHMANIOra, TOTOBHOCTH K
KOHCTPYMPOBAHHUIO TIPOIIecca IUaaora Kak KOHBEHIIMOHUPOBAHUS HHTEPECOB, MPOIEYP, TOTOBHOCTh U CIIOCOOHOCTh K BEJICHUIO
IIepEroBOPOB).

6. OCBOCHHOCTbH COITMATIBHBIX HOPM, MPABUI MOBEACHUS, pojieil U GOopM COIMATBLHON JKU3HU B TPYIIAX M COOOIIECTBAX.
VYyactTie B NIKOJIHHOM CaMOYIPaBICHUU U OOIIECTBEHHOW >KMU3HU B TIpe/esiax BO3PACTHBIX KOMIIETCHIIUH C YYEeTOM
PETHOHATBHBIX, dTHOKYJIBTYPHBIX, COIMATBHBIX U AKOHOMHUYECKHX OCOOEHHOCTEH ((popMHpOBaHWE TOTOBHOCTH K YYAaCTHIO B
MIPOIIECCe YIMOPSAA0OUYEHUS COIMATBHBIX CBSA3EH M OTHOIIEHUH, B KOTOPBIC BKIIFOUCHBI U KOTOPBIE (DOPMHUPYIOT CaMH ydalluecs;
BKJIIOUEHHOCTh B HEMOCPEJCTBEHHOE TPAXKJAHCKOE ydacTHe, TOTOBHOCTh Y4acCTBOBAaTh B JKU3HENESTEIHLHOCTH MOAPOCTKOBOTO
OOIIECTBEHHOTO OOBEIUHEHHUS, MPOIYKTUBHO B3aMMOJICHCTBYIOMIETO C COIMATBHOW CPEIOW W COIMAIBLHBIMH WHCTUTYTAMH;
uaeHTuguKauss cebs B KauyecTBe CyOBbEKTa COLMAIBHBIX MpeoOpa3oBaHUM, OCBOCHHE KOMIIETEHTHOCTEH B cdepe
OpPTraHU3aTOPCKOM NEATEIIbHOCTH; HHTEPUOPHU3ALINS IICHHOCTEH CO3UAATEIbHOTO OTHOIIEHHUS K OKPYKAIOIIEH JelCTBUTEILHOCTH,
IIEHHOCTEH COIMaTBLHOTO TBOPYECTBA, IICHHOCTU MPOIYKTUBHOW OpraHW3allMd COBMECTHOM NEATEbHOCTH, CaMOpEean3aIiui B
rpynrne ¥ OpraHu3allid, IIEHHOCTH «IPYroro» KakK paBHOMPABHOTO MapTHeEpa, (GopMUpOBaHWUE KOMIIETCHIIMN aHaIu3a,
MIPOCKTUPOBAHMSI, OpPTaHU3AINMKA JACATEIBHOCTH, pedIekcuu W3MEHEHUH, CIMoco00B B3aWMOBBITOJTHOTO COTPYIHUYECTBA,
CIIOCO0O0B peau3arii COOCTBEHHOTO JIMIEPCKOTO MOTEHITANA).

7. ChopMHUPOBAHHOCTH IIEHHOCTH 3JI0POBOTO M 0€30MMaCHOT0 00pa3a JKU3HU; HUHTEPUOPHU3AIIHS TPABWII MHIUBUIYaTLHOTO U
KOJUICKTUBHOTO O€301aCHOTO TOBEJEHUS B UYPE3BBIUAWHBIX CHUTYAIUAX, YTPOXKAIOIIMUX XKU3HU W 30POBBIO JIIOACH, MpaBUII
NOBEACHUS Ha TPAHCIIOPTE U HA JOPOTrax.

8. Pa3BUTOCTh ACTETUYECKOTO CO3HAHUS Yepe3 OCBOCHHE XYJI0KECTBEHHOTO Haclienus HapojaoB Poccun u mupa,
TBOPYECKOU ESITEIbHOCTU ACTETUYECKOTO XapakTepa (COCOOHOCTh MOHUMATh XYA0KECTBEHHbIEC MTPOU3BEICHUS, OTPAXKAIOIIINE
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pa3Hble ATHOKYJBTYPHBIE TPAIUIUU; CHOPMUPOBAHHOCTh OCHOB XYJIOKECTBEHHON KyJIbTYpPhl OOYYAIOMIMXCS KaK YacTH HX
oO1el TyXOBHOM KYJbTYpbI, KaK 0CO00ro crocoba IMO3HAHWS U3HU M CPEACTBA OpraHU3alMK OOILEHUS; 3CTETHUYECKOE,
AMOIMOHAJIBHO-IIEHHOCTHOE BHUJICHHE OKPYKAIOIIEr0 MHUpPA; CIOCOOHOCTh K 3MOLMOHAIBHO-LIEHHOCTHOMY OCBOEHHIO MUDA,
CaMOBBIPAXEHUIO U OPUEHTAIIUU B XYJI0KECTBEHHOM Y HPABCTBEHHOM MPOCTPAHCTBE KYJIbTYPbl; YBAXKEHUE K UCTOPUU KYJIBTYPhI
cBoero OTedecTBa, BEIPAKEHHON B TOM YHCJIC B IOHMMAaHUHA KPACOTHI YEJIOBEKa; MOTPEOHOCTh B OOIICHUH C XYyI0KECTBEHHBIMU
MPOU3BEICHUSAMA, CHOPMHUPOBAHHOCTh AKTHBHOTO OTHOIICHHUS K TPAIULUAM XYI0KECTBEHHOM KYIbTYPHI KaK CMBICIOBOM,
ACTETUYECKOU U JINYHOCTHO-3HAYUMOM [IEHHOCTH).

9. ChopMupOBaHHOCTHL OCHOB 3KOJOTHMYECKON KYJIBTYPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOIMYECKOTO
MBIIUICHUS, HAJWYUE OMbITa SKOJOTUYECKU OPUEHTHUPOBAHHOW pe(dIECKCUBHO-OLIEHOYHOW M MPAKTHUYECKOW NESITEIIbHOCTH B
KU3HEHHBIX CUTYalUsX (TOTOBHOCTh K MCCJIEJIOBAHUIO MPUPOJBI, K XYI0KECTBEHHO-ICTETUUECKOMY OTPAXKEHHUIO MPHUPOJBI, B
TOM YHUCJIE IKOTYPU3MOM, K OCYLIECTBICHUIO PUPOAOOXPAHHOMN JAEATEILHOCTH).



MeTtanpeanmeTHblie pe3yJbTaThl

MeTtanpeameTHble pe3yabTaThl BKIIOYAIOT OCBOEHHBIE OOYYAIOMIMMHCS MEXKIPEAMETHbIC TMOHITHS U yHHUBEpCAIbHbBIC
yueOHbIe AeHCTBUS (PETYNATUBHbIE, TO3HABATEIbHBIC, KOMMYHUKATHUBHBIC).

Me:xnpeaMeTHble TOHATHSA

YcnoBueM (GopMUpPOBaHUS MEXKIPEAMETHBIX MOHATUN, TaKUX, KaK CHUCTeMa, (haKT, 3aKOHOMEPHOCTb, ()EHOMEH, aHalu3,
CUHTE3 SIBJIAETCS OBJAJEHUE OOY4YalOIIMMKCS OCHOBAMHM YHUTATENIbCKONM KOMIETEHIUH, NMPUOOPETEHHE HABBIKOB PabOTHI ¢
uHpopMaluel, ydacTue B MPOEKTHON JesATENbHOCTH. B OCHOBHOM IIKOJie Ha BceX MpeameTax OyneT MpojaosbKeHa padboTa Io
(GOpMUPOBAHHUIO M PA3BUTUI0 OCHOB YWTATENbCKOW KomreTeHIuu. OOydarommuecs OBJAJACIOT YTEHUEM KaK CpEeACTBOM
OCYILECTBJICHUSI CBOMX JaJIbHEMIIMX IJIAHOB: MPOJOJHKEHUsS OO0pa30BaHHUS M CaMO0Opa30BaHUS, OCO3HAHHOTO IUIAHUPOBAHMUS
CBOET0 aKTyaJIbHOI'O W NEPCIIEKTUBHOIO KpPyra 4YTE€HHs, B TOM YHUCIE JOCYIOBOrO, IOATOTOBKM K TPYAOBOW M COLMAJIBHOU
JESITEIbHOCTU. Y BBIITYCKHUKOB Oy/ieT c(OpMUPOBaHA MOTPEOHOCTh B CUCTEMATUYECKOM UTEHUH KaK CPE/ICTBE MO3HAHUS MHUpa U
ce0sl B 3TOM MUpPE, TapMOHU3aLMU OTHOILIEHUH Y€JI0BEKa U 00IECTBa.

[Tpu u3yyeHUM y4eOHBIX MPEeIMETOB OOYyYalOLIMECs YCOBEPILIEHCTBYIOT MPUOOpPETEHHbIE HAa TEPBOM YPOBHE HABBIKH
paboTel ¢ uHPopMauuerd u TNONOJAHAT MX. OHM cMOryT paboTarhb C TEKCTaMH, NPeoOpa3oBBIBATH W HMHTEPIPETHUPOBATH
coJiepKallyrocsl B HUX HHQOpPMALKIO, B TOM YHUCIIE:

* CUCTEMaTU3UPOBaTh, COMOCTABIIATh, AHAIM3UPOBATH, 0000IIATh U UHTEPIPETUPOBATh MH(POPMALIUIO, COJIEPKAILYIOCS B
rOTOBBIX HH(POPMALMOHHBIX 00BEKTAX;

* BBIICNIATH TJIABHYIO U M30BITOUYHYIO MH(GOPMALIMIO, BBHITOJHITH CMBICIIOBOE CBEPTHIBAHUE BBIIEJIEHHBIX (PAaKTOB, MBICIIEH;
MPEACTABIATh MH(DOPMAIUIO B CKATOM CIIOBECHOU (popme (B BUJE MJIaHA WIIM TE3UCOB) U B HAIISIHO-CUMBOJIMYECKON (opMme (B
BU/JIE TaOIHIL, TpaUUECKUX CXEM M Juarpamm, KapT HOHATUNA — KOHIENTYalIbHBIX TUarpaMM, OMOPHBIX KOHCIIEKTOB);

* 3aMOJHATH U JOMOJIHATH TAOIUIbI, CXEMBbI, TUATPAMMBI, TEKCTHI.

B xoxe u3ydeHus Bcex y4eOHBIX NPEIMETOB OOydaromuecss MPUOOPETYT OMBIT MPOEKTHOW JEATETLHOCTH KaK 0CO0O0i
dbopMbl  yueOHOII pabOThl, CHOCOOCTBYIOUIEH BOCIUTAHUIO CAMOCTOSITENIbHOCTH, WHHUIIMATUBHOCTH, OTBETCTBEHHOCTH,
MOBBILICHUIO MOTUBALIMH U 3P(PEKTUBHOCTH YUeOHOM ACSITENbHOCTH; B XOJ€ peaan3alii UCXOAHOIO 3aMbICiIa Ha MPAKTUYECKOM
YpOBHE OBJAJCIOT YMEHHEM BBIOMpPATh aJeKBaTHBIE CTOSIICH 3ajauye CpeJCTBA, NPUHUMATh PEUICHHs, B TOM 4YHCIE U B
CUTyalusiX HeompeaeneHHOocTH. OHM NOJIy4yaT BO3MOXHOCTb Pa3BUTh CHOCOOHOCTh K pa3pabOTKE HECKOJBKMX BapUaHTOB
pEILIECHUH, K IOUCKY HECTAHJAPTHBIX PELIEHUH, IOUCKY U OCYLIECTBICHUIO HanboJjee MPUEMIIEMOT0 PELIEHMSL.

ITlepeueHp KIIIOUEBBIX MEXIPEIMETHBIX TOHATUN ONpENeNseTcd B XOAE pa3pabOTKU OCHOBHOM 00pa30BaTENIbHOM
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IpOrpaMMbl OCHOBHOTO OOLIEro 00pa3oBaHUsl 00pa30BaTEIbHOM OpraHU3allid B 3aBHCHUMOCTH OT MaTepUalbHO-TEXHHUYECKOIO
OCHAIIEHMs, KaIpOBOI'0 MOTEHLIMANA, UCIIOIb3YEMBIX METOZOB paObOThl U 00pPa30BaTENIbHBIX TEXHOJIOTUH.
B cootBerctBun OI'OC OOO BBAEHSAIOTCA TPU TPYNIbl YHUBEPCATbHBIX YUYEOHBIX JCWCTBUIA: pPETyJATUBHEIE,
[T03HABATEJIbHbIE, KOMMYHHKATHUBHBIE.

PeryasituBubie YY /|
1. YMeHue camMOCTOSTENBHO OINPEAENATh LENu OOYy4YeHHs, CTaBUThb M (POPMYITUPOBAaTH HOBBIE 3ajaud B ydebe u
MTO3HABATEJIbHOM AESTENIbHOCTH, Pa3BUBATh MOTHUBBI U HHTEPECHI CBOEH MO3HABATEIBHOM 1eATeIbHOCTH. OOyUarouuics CMOXKET:
® aHAJINW3MPOBATH CYIIECTBYIOUIUE U IJIAHUPOBAThH OyayIire 00pa30BaTEIbHbIE PE3yJbTAThI;
UJICHTUPUIMPOBATH COOCTBEHHBIE MPOOIEMBI U ONIPEICIIATh TJIABHYIO TPOOJIEMY;
BBIJIBUTaTh BEPCUH peLIEHUs MPOOIeMbl, (HOPMYIUPOBATh TMIIOTE3bI, IPEIBOCXHIATH KOHEUHBIN pe3yibTaT;
CTaBUTb LIEJIb JACATEILHOCTU HA OCHOBE ONPEEICHHON NPoOIeMBbl U CYHIECTBYIOIIUX BO3MOXXHOCTEH;
dbopmynrpoBaTh yueOHbIE 33/]a4M KaK IIark JOCTHKEHUS TTOCTABICHHOMN 11U IESITeIbHOCTH;
e 00OCHOBBIBATH 1I€JIEBbIE OPUEHTUPBI U MPUOPUTETHI CCHUIKAMU Ha LIEHHOCTH, YKa3bIBasi U OOOCHOBBIBAsI JIOTMYECKYIO
MOCJIEI0BATEIbHOCTb 111aroB.

2. YMeHHEe CaMOCTOSITENIbHO TUIAaHUPOBATh MyTH JOCTHKEHHUS IIeIeH, B TOM YHCIIE allbTEPHATUBHBIE, OCO3HAHHO BHIOWPATH
HanOosee 3¢ PeKTUBHBIE CIOCOOBI PEIICHUsT YUEOHBIX U MO3HABATEIbHBIX 3a/a4. OO0yUYaronIuics CMOXKET:

® ONpeNesiTh HeOOXOAUMBIC IEUCTBHUE(S) B COOTBETCTBUH C YUCOHOW U MO3HABATEIHHOM 3a7a4€ii U COCTABIISATh allTOPUTM
WX BBIMIOJTHEHUS;

e 00OCHOBBIBATh U OCYIIECTBIISITH BBIOOp HauOosiee 3PQPEKTUBHBIX CHOCOOOB pelIeHUs y4eOHBIX M TMO3HABATENbHBIX
3azay;

® ONpENENsATh/HAX0AUTh, B TOM YHUCJIE W3 MPEAJIOKCHHBIX BapUaHTOB, YCJIOBHUS JUIsl BBINOJHEHUS Y4YEeOHOH U
MMO3HABATEIbHOM 3a/1a4H;

® BBICTpPAMBAaTh KU3HEHHBIC IUIAHBI HA KPATKOCPOUHOE OymyIiee (3asBiIsATh IIEJI€BbIE OPUCHTUPHI, CTABUTH aJICKBATHBIC M
3aJlauy ¥ Mpeyiarath 1eUCTBHsI, YKa3biBasi 1 00OCHOBBIBAS JIOTHUECKYIO TIOCIEIOBATEIBHOCTD MIAarOB);

® BBHIOMpATh W3 TMPEIVIOKEHHBIX BapUAHTOB M  CAMOCTOSITENIBHO UCKAaTh CPEACTBA/PeCypChl  JUIsl  pEUICHUs
3a/1a4u/OCTHXKEHUSI 11eJIH;

® COCTaBJIATH IUIAH PEIIeHUs POoOsIeMbl (BBIMOIHEHUS TPOEKTA, MPOBEACHUS UCCIIEI0BAHNUS );

® OMNpeAesATh MOTCHUIUATbHBIC 3aTPYIHEHUS TIPU PEIICHNN yueOHOW 1 MO3HABATEIbHOMN 3aJaul U HaXOIUTh CPEACTBA AJIs



UX yCTpaHCHUS,;
® ONHUCHIBATH CBOM OIBIT, OPOPMIISS €ro JUIsl epeladl APYTUM JIFOISIM B BUJIE TEXHOJIOTUH PEIICHUS IPAKTUICCKUX 3aad
OTIPEICNIEHHOTO KJIAcca;

® TUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAMBHIYAIbHYIO 00Pa30BaTEIbHYIO TPACKTOPHIO.

3. YMeHue COOTHOCUTH CBOM JCHCTBUS C IJIAHUPYEMBIMU PE3YJIbTaTaAMU, OCYIIECTBIIATh KOHTPOJIb CBOCH JIEATETLHOCTH B
IpoIecce JOCTIDKEHHUST pe3ylibTaTa, OMpeNessaTh CIOCOObI JCWCTBHN B paMKax MPEIJIOKCHHBIX YCIOBHA M TpeOOBaHUA,
KOPPEKTUPOBATH CBOU JICHCTBUS B COOTBETCTBUU C U3MEHSIOLIEHCS cuTyanueil. OOy4aronuiicss CMOXeT:

® ONpENEATh COBMECTHO C MEAaroroM M CBEPCTHUKAMU KPUTEPUH TJIAHUPYEMBIX Pe3yIbTAaTOB U KPUTEPUU OIEHKH CBOCH
y4eOHOU NesITENbHOCTH;

® CHCTEMAaTH3MPOBATH (B TOM YHCJIE BBIOMPATh NMPUOPUTETHHIC) KPUTEPHUH TNIAHUPYEMBIX PE3YJIbTaTOB M OIEHKH CBOEH
TeSTETHHOCTH;

e OTOMpATh MHCTPYMEHTHI JJI1 OLICHUBAHUSI CBOCU JESITEIIBHOCTH, OCYIIECTBISATh CAMOKOHTPOJIb CBOEH NEATEILHOCTH B
paMKax MpeaIoKeHHBIX YCIOBUHM U TpeOOBaHUM;

® OIICHUBATH CBOIO JIEATEIHLHOCTh, APTYMEHTHPYS PUYHNHBI TOCTHKCHUS WM OTCYTCTBUS TUIAHUPYEMOTO PE3yJIbTaTa;

® HaxOJWTh JOCTATOYHBIC CPEJCTBA MJISI BBITIOJIHCHHUS YYEOHBIX JCHCTBUH B HM3MCHSIONICHCS CHUTyallud W/WIM TIPU
OTCYTCTBUH TIJIAHUPYEMOT'O PE3YJIbTATA;

e paboTas 1o CBOEMY IUIaHY, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO JESITEIHHOCTh HA OCHOBE aHAIN3a U3MEHEHHUI CUTyaIluu
JUTSI TIOJTyY€HU S 3aIUIAaHUPOBAHHBIX XapaKTEPUCTHK IPOYKTa/pE3ybTarTa;

® YCTaHABJIMBATh CBS3b MEXKIY TOJYYCHHBIMH XapaKTEpUCTUKAMH TMPOAYKTAa H XapaKTEPUCTHKAMH IIpoliecca
JESATETHLHOCTH U TI0 3aBEPIICHUH JASATEIHLHOCTH NpeaiaraTh N3MECHEHUE XapaKTEPUCTHK MPOIecca JJIS MOMYUSHUS YIydIIeHHBIX
XapaKTEPHUCTHK TIPOTYKTa;

® CBEpATH CBOM JCHCTBUSA C IIENBIO U, IPU HEOOXOAMMOCTH, UCIIPABJIATH OIIUOKH CaMOCTOSTEIIBHO.

4. YMmeHHe OILICHHBATh MPAaBUIBLHOCTb BBINOJIHEHUA Y4YeOHOM 3alayd, COOCTBEHHBIE BO3MOXKHOCTH €€ pEIICHUSI.
OOyyaromuncs CMOXET:

® OMpeAesATh KPUTEPUHU NPABUILHOCTHU (KOPPEKTHOCTH) BBITIOJIHEHUSI yUeOHOM 3a1auu;

® AHAJU3UPOBATH U OOOCHOBBIBATH MPUMEHEHHE COOTBETCTBYIOUIEIO0 MHCTPYMEHTAPUS ISl BBIMIOJHEHUS y4eOHOM 3a1auH;

e CBOOOJHO MOJB30BATHCS BHIPAOOTaHHBIMU KPUTEPUSIMH OLIEHKU U CAMOOIICHKH, UCXO/IS U3 LIEJIH U UMEIOIUXCS CPECTB,
paznuyas pe3yJbTaT U COCOObI JEHCTBU;

® OILICHMBATHh MPOJYKT CBOEH JAEATEIbHOCTH TO 3aJaHHBIM W/WIM CaMOCTOSITEIBHO OIpPEAEICHHBIM KPUTEPHUSIM B



COOTBETCTBUH C LICJIbIO AEATEIIBHOCTH;

e 00OCHOBBIBaTh JOCTUKMMOCTh LEIH BBIOpaHHBIM CIIOCOOOM Ha OCHOBE OLIEHKM CBOMX BHYTPEHHUX PECYpCOB U
JNOCTYIIHBIX BHEIIIHUX PECYPCOB;

¢ (UKCUPOBATh U AHAIU3UPOBATH IUHAMUKY COOCTBEHHBIX 00Pa30BATEIbHBIX PE3YJIbTATOB.

5. BrnangeHue ocHOBaMU CaMOKOHTPOJIS, CAMOOIEHKH, MPUHSTHUS PEIICHUA M OCYIIECTBICHUS OCO3HAHHOTO BBHIOOpA B
yueOHOM 1 mo3HaBaTenbHOU. OOyJarOIIHIICS CMOXKET:

e HaOJIOMATh U aAHAIM3UPOBATh COOCTBEHHYIO YUE€OHYIO M TO3HABATEIBHYIO JCATEIBHOCTh U JICSATEIBHOCTH JAPYIHX
00y4aromuxcsl B MPoOIIecce B3aMMOIIPOBEPKU;

® COOTHOCUTH pEaJIbHbIE M IUIAHUPYEMbIE Pe3yJbTaThl HWHJIUBHUAYyaJIbHOM 0O0pa30BaTEbHON JAESITEIILHOCTH M JIeNaTh
BBIBOJIBL;

® [IPUHUMATH PEIICHUE B YY€OHON CUTYaIIMN U HECTU 32 HETO OTBETCTBEHHOCTD;

® CaMOCTOSITCIIBHO OMPEACIATh MPUYUHBI CBOETO yCIeXa WM HEycleXxa M HaXOIUTh CIOCOOBI BBIXOJA M3 CHUTYyaIlUH
HEyCIIexa,

® PETPOCHEKTHBHO OMPELIATh, KaKue NEHCTBHSI M0 PEIICHUIO YICOHOW 3a1aud WIIH TTapaMeTPhl dTUX JACHCTBUI MPUBEITU
K MTOJIy9€HUIO UMEIOIIETOCs POAYKTa yueOHO! AeSITENbHOCTH;

® JIEMOHCTPUPOBATH TPUEMBl PETYNSIUN TMCUXO(U3UOIOTUYECKUX/ SMOIMOHAIBHBIX COCTOSHUN I JAOCTHXKEHUS
s dexra ycrnokoeHus (yCTpaHEHHsI SMOIMOHAIBHOW HaIpsiKEHHOCTH), 3¢ dexTa BOCCTaHOBICHUS (OCIAa0JICHUS TPOSBICHUN
yTomiieHus ), 3¢ dexra akTuBu3auu (MOBBIIIEHUS ICUXO(PU3NOIOTHIECKON PEAKTUBHOCTH).

ITo3HaBarTenbHbIE YY ]|

1. VYmenue omnpenenstb MNOHATHS, cO3laBaTh OOOOILEHUS, YCTaHAaBIMBATh AHAJOTWH, KIACCU(DUIIMPOBATS,
CaMOCTOSTENIbHO BBHIOMPATh OCHOBAHMS W KPUTEPUU ISl KJIacCU(PUKALUM, YCTAHABIMBATH NPUUYMHHO-CJIEACTBEHHBIE CBS3H,
CTPOUTH JIOTHYECKOE PACCYXKJIEHHUE, YMO3aKJIoueHue (MHIAYKTUBHOE, AEAYKTHUBHOE, [0 AaHAJIOTMH) W JeJiaTb BbIBOBI.
OOGy4aronuicst CMOXET:

® 110JI0MpaTh CJIOBA, COMOYMHEHHbIE KIIOYEBOMY CIIOBY, ONPEACIISAIONINE €r0 MPU3HAKKU U CBOICTBA;

® BBICTPAUBATh JOTMYECKYIO LIENOYKY, COCTOAILYIO U3 KIIFOUEBOr'0 CJIOBA U CONOJYMHEHHBIX EMY CIIOB;

® BBIIEIATH OOIIMI NPU3HAK ABYX WM HECKOJIBKMX IPEIMETOB UJIH SIBICHUN U OOBICHITH UX CXO/CTBO;

e O0BEAMHATH NPEAMETHl U SBJICHUS B TPYINIbI [0 ONPENECICHHBIM IpPHU3HAKaM, CpaBHUBATh, KIACCU(PUUUPOBATH U



000011aTh (PaKTHI U SBJICHHUS;

® BBIJCISTH SIBJICHUE U3 OOLIEro psifa IPYrux sIBJICHUM;

® OMNpeAesATh OOCTOATENbCTBA, KOTOpBIE MPENUIECTBOBAJIM BO3HUKHOBEHMIO CBSI3U MEXIY SBICHUSMH, U3 3THX
OOCTOSATENBCTB BBIIEIATh ONPEACISAIONINE, CIIOCOOHBIE ObITh NMPUYMHON JAHHOTO SIBJICHUS, BBIABISATH NMPUUMHBI U CIEACTBUS
SIBJICHUU

® CTPOUTH PACCYXJEHUE OT OONIMX 3aKOHOMEPHOCTEH K YaCTHBIM SBJICHHMSIM M OT YAaCTHBIX SIBICHHUH K OOLIUM
3aKOHOMEPHOCTSIM;

® CTPOUTH PACCY’KJIEHHUE HA OCHOBE CPABHEHHMSI IPEIMETOB U SIBJICHUH, BBIJIETSASA IPU 3TOM 00IIME IPU3HAKH;

® y3Jararh NOJYyYEHHYIO MHPOPMAIINIO, UHTEPIPETUPYS €€ B KOHTEKCTE PelaeMo 3a/1auu;

® CaMOCTOSITENIbHO YKa3bIBaTh HA MH(DOPMALIHIO, HYKAAIOIIYIOCS B POBEPKE, NMPEAJAaraTh U MPUMEHITh CIOCO0 MPOBEPKU
JOCTOBEPHOCTH UH(OpMALINY;

e BepOaNM30BaTh IMOLIMOHAJILHOE BIEYATIIEHNE, OKa3aHHOE HA HErO UCTOYHUKOM;

® OOBSCHATH SBJICHMS, MPOLIECCHI, CBSI3M U OTHOIICHHMS, BBISBIISIEMBIE B XOJI€ MO3HABATEIBLHON M HMCCIEI0BATEIhCKOU
NEeSTENbHOCTH (NMIPUBOAUTH OOBSICHEHHWE C U3MEHEHHEM (OpMbl MPEACTABICHHS; OOBACHATH, NETAIU3UPYs WIM 0000uIas;
OOBSACHSTH C 33JaHHOM TOYKH 3PEHUS);

® BBLIABJIATH U HA3bIBaTh NPUYUHBI COOBITHS, SIBJICHUS, B TOM 4YMCJE€ BO3MOXXHbIE / HanboJjiee BEPOSTHBIE MPUUYMHBI,
BO3MOJKHBIE MOCIEACTBUS 3aJaHHOM IPUYNHBI, CAMOCTOSITEIBHO OCYIIECTBIISASI IPUYNHHO-CIICICTBEHHBIN aHaJIN3;

e JeNaTh BBIBOJL HAa OCHOBE KPHTHYECKOIO aHalM3a pa3HbIX TOYEK 3pPEHHUs], MOATBEPKIATh BBIBOA COOCTBEHHOM
apryMeHTaluen Wik CaMOCTOSATEIbHO MOTYYEHHBIMU TAHHBIMU.

2. YMeHuWe co3/IaBaTh, IPUMEHATh M MPEOOPA30BBIBATh 3HAKW M CUMBOJIBI, MOJCIH M CXEMBI JJIS PCIICHUS YYCOHBIX U
MMO3HABATENIbHBIX 3a7a4. O0yJarOIHIACI CMOKET:

e 0003HaYaTh CHMBOJIOM M 3HAKOM IIPEJAMET U/WUJIU SBIICHUC;

® ONPENCIATh JIOTHYECKHE CBS3M MEXKIAY NpeaMeTaMHU W/WIIH SBJICHUSMH, 00O03HAYaTh JAHHBIC JIOTHYCCKHUE CBS3H C
IIOMOIIBIO 3HAKOB B CXEME;

® CO037aBaTh aOCTPAKTHBIN WM pealibHbIN 00pa3 MpeAMeTa 1/WiH SABJICHHUS;

® CTPOUTH MOJIENIH/CXEMY Ha OCHOBE YCJIOBHM 3a7[a4M U/ WM CIIOCO0a €€ PeIIeHNS;

® COo37aBaTh BepOaibHBIC, BEUIECTBCHHBIE M MH(GOPMAIIMOHHBIE MOJIETN C BBIICICHHUEM CYIIECTBEHHBIX XapaKTEPUCTUK
00BeKTa JIJIs1 OTIPEICIICHHSI CTIOC00a PEIIeHUs 3a/1a4l B COOTBETCTBHH C CUTYyaIUEH;
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e 1IpeoOpa30BEIBATH MOJICIHU C IEJIbIO BBISBJICHUS OOIINX 3aKOHOB, OTPEEISAIONTNX TaHHYIO TPEAMETHYIO 001acTh;

® TIEPEBOANTH CIOXKHYIO IO COCTaBy (MHOTOACIEKTHYI0) HHpOpManuio u3 Tpadudeckoro win (HOpMaTu30BaHHOTO
(CMMBOJIBHOT0) TIPEACTABJICHUS B TEKCTOBOE, © HA00OPOT;

® CTPOUTH CXEMY, AJITOPUTM JCUCTBUS, WUCIPABIATh WJIA BOCCTAHABIMBATH HEM3BECTHHIM paHee aJTOPUTM Ha OCHOBE
MUMEIOIIET0Cs 3HAaHUS 00 00BEKTE, K KOTOPOMY MPUMEHSIETCS aJITOPUTM;

® CTPOHUTH JTIOKA3ATEIbCTBO: MPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;

® AHAIM3UPOBATH/PEPIIEKCUPOBATH OMBIT Pa3paOOTKU U peain3allii y4eOHOro MPOEKTa, UCCIEAOBAHUS (TEOPETUUECKOTO,
AMITUPUIECKOTO) Ha OCHOBE MPEIJIOKCHHON MPOOJEMHON CUTYaIlllH, MMOCTABICHHOMN 1M W/WJIM 33JJaHHBIX KPUTCPHUEB OIECHKH
MPOJIyKTa/pe3ynbTaTa.

3. CwmbicinoBoe yreHue. O0yqaromuiics CMOXKET:
HaXOAUTh B TEKCTE TpeOyeMyto HH(pOpMaLUIO (B COOTBETCTBUU C LIETISIMHU CBOEH JESITEIbHOCTH);
OpPUEHTHUPOBATHCS B COACPHKAHUU TEKCTA, TOHUMATh LIEJIOCTHBIN CMBICI TEKCTa, CTPYKTYPHPOBATH TEKCT;
yCTaHaBJIMBATh B3aUMOCBA3b OMMCAHHBIX B TEKCTE COOBITUH, SIBJICHUH, MPOLECCOB;
PE3IOMUPOBATh IJIaBHYIO UJEI0 TEKCTA,
e 1peo0pa3oBbIBATh TEKCT, «IEPEBOJS» €ro B APYIYIH0 MOJAIbHOCTb, MHTEPHPETUPOBATH TEKCT (XYHOKECTBEHHBIH W
HEXYJI0)KECTBEHHBIN — y4eOHbIi, HAyYHO-TIONYJIIPHBII, HHPOPMALIMOHHBIN);
® KPUTHUYECKH OLIEHUBATH COAEpKaHuE U (OpPMY TEKCTA.

4. ®opMupoBaHME U Pa3BUTHE HKOJOTMYECKOTO MBIIUJICHUS, YMEHHE TPUMEHSTh €ro B II03HABATEILHOM,
KOMMYHHUKATHUBHOM, COITMATTLHOM MPaKTHKE U TpodeccuoHaabHoi opueHTaruu. OOyJaronuiicss CMOXKET:

® OIPEAEINSITh CBOE OTHOLIEHUE K PUPOJHOM CPEJIE;
aHaJIM3UPOBATh BIUSHUE IKOJIOTHUYECKUX (PaKTOPOB HA Cpely OOUTAHMS KUBBIX OPTraHU3MOB;
MPOBOJUTH MPUYMHHBIA U BEPOSATHOCTHBIN aHAJIN3 SKOJIOTUYECKUX CUTYAIUI;
MIPOTHO3UPOBATH U3MEHEHHUSI CUTYAIlUU TIPU CMEHE IEUCTBHS OHOTO (haKTopa Ha IeWCTBHE APYroro (axkropa;
pacnpoCTPAHATH YKOJOTUYECKUE 3HAHUS M yUaCTBOBATh B IMIPAKTUUYECKHUX JEJIaX IO 3aAIIUTE OKPYKAIOLIEH CPEbL;
BBIPA)KATh CBOE OTHOLIEHHUE K MPUPOJIE Yepe3 PUCYHKU, COUMHEHMSI, MOJIEJIH, IPOCKTHBIE PAOOTHI.

5. Pa3Burue MOTHUBAIlMK K OBJIAACHHIO KyJIBTprﬁ AKTUBHOI'O HCIIOJb30BaHUA CJIOBapeﬁ U JPpYIrux IMOHUCKOBBIX CHCTEM.
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OOGy4aronuicst CMOXKET:

L OIIPpCACIIATH H€O6XOI[I/IMBIC KIIFOYCBLIC ITOMCKOBBIC CJIOBA U 3aITIPOCHI;
L OCYHICCTBIIATDH B33PIMOI[€I>10TBPI€ C DJICKTPOHHBIMHU ITIOUCKOBBIMH CUCTCMaMH, CIIOBAPAMU,
L (1)OpMI/Ip0BaTI> MHOXCCTBCHHYIO BI)I60pKy N3 ITIONMCKOBBIX UCTOYHHUKOB JJIA O6’I)€KTI/IBI/138,HI/II/I PE3YJILTATOB IIOHUCKA,

¢ COOTHOCHTD ITOJIYUCHHBIC PC3YJIbTAThI IIONCKA CO CcBOEH ACATCIBHOCTBIO.

KommyHnukaTuBubie YV /|

1. YMeHue opraHu30BbIBATh Y4€OHOE COTPYIHHYECTBO M COBMECTHYIO JIEATEIIBHOCTh C YYUTEIEM M CBEPCTHHUKAMU;
paboTaTh MHAWBUIYAIBHO U B IPYIIE: HAXOAUTh OOLIEE PEIICHUE U pa3peliaTh KOHPIUKTH HA OCHOBE COTJIACOBAHUS MO3ULIMNA U
y4eTa UHTEpPECcOB; (POPMYIUPOBaTh, APIYMEHTHPOBATH U OTCTaUBaTh CBOE MHEHHE. OOy4arONIUIIC CMOXKET:

— OIPEAEIIATh BO3MOKHBIE POJIM B COBMECTHOM JI€ATEIBHOCTH;

— WIpaTh ONPEIEIICHHYIO POJIb B COBMECTHOM JEATENBHOCTH;

— NPUHUMATh MO3ULHI0 COOECEHMKA, MOHMMAs MO3ULHI0 JIPYroro, paziuyaTb B €ro peuyd: MHEHHE (TOUYKY 3pEeHHs),
J0KA3aTeNbCTBO (apryMeHTHl), (PaKThl; TUIIOTE3bl, aKCHOMBI, TEOPUH;

— ONpEeNeNsiTh CBOM JACUCTBUA U JCHCTBHUS NMapTHEpa, KOTOpbIE CIIOCOOCTBOBAIM WM MPEMATCTBOBAIM MPOAYKTUBHOM
KOMMYHUKALIWH;

— CTPOUTH NO3UTHBHBIE OTHOILIEHUS B IpoLiecce YUeOHOM U MO3HABATEIbHOM 1EATEIbHOCTH;

— KOPPEKTHO M apryMEHTUPOBAHHO OTCTAaMBATh CBOIO TOYKY 3PEHMS, B JUCKYCCHH YMETh BBIIBUTaTh KOHTPAPTYMEHTHI,
nepedpa3zupoBaTh CBOIO MBICIH (BIaJCHUE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH );

— KPUTHUYECKH OTHOCUTHLCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IPU3HABATH OMIMOOYHOCTH CBOETO MHEHUS (eCiH
OHO TaKOBO) U KOPPEKTUPOBATH €TO0;

— Tpemiarath aTbTePHATHBHOE PEIICHUE B KOH(PIMKTHON CHTYaIlUH;

— BBIICJIATH OOIIYIO TOUKY 3pEHHSI B TUCKYCCHH,

— JIOTOBapHMBAThCS O MPABUJIAX M BOIPOCAX JUIsl 0OCYKJICHHS B COOTBETCTBUU C MTOCTABJICHHOM Mepe;] TPYIION 3a/1a4Cii;

— OpraHM30BBIBATH y4eOHOE B3aMMOJCHCTBHE B TpyIIie (ONpeAesTh OOIue HeH, pacupeelisiTh POJU, JOTOBAPHBATHCS
ApYT C IPYTrOM H T. 11.);

— YCTpaHATh B paMKax JUaliora pa3pbiBbl B KOMMYHHUKAIMH, OOYCIIOBICHHBIC HEITOHUMAaHUEM/HEIIPUATUEM CO CTOPOHBI
cobecenHrKka 3a1a4u, (GOPMBI WU COJICPIKAHUS TUAJIOTA.
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2. YMeHHE O0CO3HAHHO UCIIOJIB30BAaTh PEUYEBBIE CPEJCTBA B COOTBETCTBHM C 3aJa4€il KOMMYHUKALMM JUIS BBIPAKCHUS
CBOMX YYBCTB, MBICIIEH ¥ MOTPEOHOCTEN AJIs IUTAHUPOBAHMSI U PETYJISALIUU CBOEH 1€ATENbHOCTH; BIaJICHUE YCTHOM U MUCbMEHHOU
pEeUbI0, MOHOJIOTUYECKOM KOHTEKCTHOU peubto. OOy4aronIuiicss CMOXET:

® OMpeAesATh 3aja4y KOMMYHUKAIIMUA U B COOTBETCTBUH C HEH OTOMPATh PeUeBbIe CPEICTBRA;

e 0TOMpPATH U UCIIOJIB30BATh PEUYEBBIE CPEACTBA B POLECCE KOMMYHUKALIMU C IPYTUMHU JIFOJbMHU (JUAJIOT B IIape, B MaJIon
TPYIIIE U T. [1.);

® TIPEJCTABIISTh B YCTHOW WIJIM MUChMEHHOU (hopMe pa3BEepHYTHIN MIaH COOCTBEHHOM JIeATEIbHOCTH;

e co0MI0IaTh HOPMBI NMYyOJUYHOW pEYH, PErjJaMEHT B MOHOJIOT€ M JMCKYCCUM B COOTBETCTBUU C KOMMYHUKATHBHOW
3ajJaucii;

® BBICKA3bIBaTh 1 0OOCHOBBIBATH MHEHUE (CYKJIEHUE) U 3allpallliBaTh MHEHUE MAPTHEPA B paMKax JUaJIora;

® IIPUHUMATh PELIECHUE B XOJI€ AUAJIOra U COIJIACOBBIBATH €r0 C COOECETHUKOM;

® CO3[1aBaThb MUCbMEHHBIE «KJIUIIMPOBAHHBIE» M OPUTMHAIBHBIE TEKCThI C HCIIOJIB30BAHUEM HEOOXOIUMBIX PEUYEBBIX
CPEICTB;

® UCIIOJIb30BaTh BepOalIbHbIE CpENCTBAa (CpeAcTBa JIOTMUECKOW CBSI3M) MJIs BBIACIICHHUS CMBICIOBBIX OJIOKOB CBOErO
BBICTYTIJICHHUS;

® JCIOJb30BaTh HEBEPOAIbHBIE CPEACTBA WM HArJISAHbIE MaTEpUabl, IOATOTOBICHHbIE/OTOOPAHHbIE MOJI PYKOBOJICTBOM
YUHTEIIS;

e JenaThb OLEHOYHBIA BBIBOJ O JIOCTH)KEHUMM LI KOMMYHHMKAallMU HEMOCPEACTBEHHO IOCJIE 3aBEepILICHUs
KOMMYHUKATUBHOTO KOHTaKTa U 00OCHOBBIBATh €TO0.

3. ®opMupoBaHre U pPa3BUTHE KOMIETEHTHOCTH B OOJIACTU MCMOJIb30BaHUS WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
texHosorui (nanee — MKT). OGyqaromuiicsi CMOXKET:

® [[CJICHANIPABJICHHO WCKaTh M WCIIOJIH30BaTh MH(POPMAIMOHHBIE PECYPChl, HEOOXOMUMBIE [JISi pEHIeHUS Y4eOHBIX U
MPAKTUYECKUX 3a1a4 ¢ moMoIbto cpencts MKT;

® BBLIOUpATH, CTPOUTH M UCIIOIL30BaTh aJICKBATHYIO HH(DOPMAIIMOHHYIO MOJIEIb JIJIs TIepe/lauld CBOMX MBICJICH CpeCcTBaMU
€CTEeCTBEHHBIX U (POPMAJIBHBIX A3BIKOB B COOTBETCTBUU C YCIOBUSIMH KOMMYHUKAIIUH;

® BbIJICIATh MHGOPMAIIMOHHBIN aCIeKT 3a/1aud, ONEPUPOBATh JaHHBIMU, UCIIOIL30BaTh MOJCIb PEIICHHS 3a/1auu;

® UCIIOJIb30BaTh KOMIBIOTEPHBIC TEXHOJIOTHH (BKJIIOYass BHIOOP aJEKBATHBIX 3aJja4€ MHCTPYMEHTAJIBHBIX MPOTPAMMHO-
anmapaTHBIX CPEACTB U CEPBHUCOB) IS PEIICHUS WHOOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX Y4€OHBIX 3a7ad, B TOM YHCJE:
BBIYHCIICHHE, HAITUCAHUE TTHNCEM, COUMHEHHM, TOKIAI0B, pedepaToB, CO3/IaHNE MTPE3CHTAIUN U Jp.;
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® UCIOJB30BaTh MHPOPMAIMIO C YIETOM ITUYECKUX U MTPABOBBIX HOPM;
e co3iaBaTh WMH(OPMALMOHHBIE PECYpChl PA3HOTO THUIMA W S Pa3HBIX ayAUTOpUN, COOMI0AaTh WHGOPMAIMOHHYIO
TUTYMEHY U TIpaBuiia HPOPMAIIMOHHOM 0€30MacHOCTH.
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IIpeaMeTHbIe pe3yabTaThbl 0CBOEHHS Y4eOHBIX IPOrPaMM I10
MaTemMaTHke, ajaredope, reoMeTpuu

BoinyckHuk HaydyuTcs B 7-9 kiaccax (1J151 MCIOJIb30BAaHUA B NMOBCEIHEBHOM KM3HM U O0ecneYeHUs BO3MOKHOCTH
YCHEIHOT0 MPOA0JIKeHUs 00pa3oBaHus HA 02a30BOM YPOBHE)
DJIeMEeHThI TEOPUM MHOKECTB M MATEMATHYECKOM JIOTUKH
OnepupoBath Ha 6a30BOM YpOBHE MOHSATHUSIMU: MHOXKECTBO, JIEMEHT MHOXKECTBA, MOJMHOKECTBO, TPUHAIIICKHOCTD;
3a/1aBaTh MHOKECTBA NIEPEUYMCIEHUEM UX BJIIEMEHTOB;
HaxOJUTh NIepeceyeHre, 00beAMHEHNE, TIOAMHOXKECTBO B MPOCTEUIIIUX CUTYAIUSX;
orneprupoBaTh Ha 0a30BOM YPOBHE IMOHATUSMHU: ONPEAEICHUE, aKCHOMa, TEOpEMa, T0Ka3aTeJIbCTBO;
® [IPUBOJIUTH NPUMEPHI U KOHTPIPUMEPHI JJIs1 TOATBEPKACHUS CBOUX BbICKA3bIBAHUM.
B noBceaqHeBHOI KU3HU M NPU U3YYEHNH IPYTUX NMPeAMETOB:
® UCIOJK30BaTh rpaduuecKoe MPEeACTABICHUE MHOXKECTB JJIsl OMMCAHUS PEAIbHBIX MPOIECCOB U SBJICHUH, IPU PEIICHUN
3a/1a4 JPyrux y4eOHbIX PEAMETOB.

Yucaa
e OrnepupoBarh Ha 0a30BOM yPOBHE IMOHATHSAMHU: HATypaJIbHOE YHCIIO, 1IEJI0€ YHUCIIO, OOBIKHOBEHHAS APOOb, IeCATHIHAS
Ipo0Ob, cMeNIaHHast 1poOb, pallMOHAILHOE YHUCII0, apu(PMETHUECKHUI KBaIpaTHBIA KOPEHb;
YCTIOJIb30BAaTh CBOMCTBA YMCEII U TTPAaBUJIA ICUCTBUM ITPU BBITIOJHECHUH BBIYHUCIICHHM;
WCMOJIb30BaTh MPU3HAKU JIEIMMOCTH HA 2, 5, 3,9, 10 npu BBINOJHEHUN BBIYUCIECHUN U PEIIIEHUH HECTIOXKHBIX 3a]1a4;
BBITIOJIHSITH OKPYIJIEHUE PAIMOHAIIBHBIX YHCEJI B COOTBETCTBUM C ITPABUIIAMU;
OLICHUBATh 3HAYEHHUE KBAJAPATHOTO KOPHS U3 MOJIOKHUTEIIBHOIO 1IEJIOT0 YHCIIa;
pacno3HaBaTh pallMOHAJIBHBIE U UPPALMOHATIBHBIE YHCIIA;
CpaBHUBATh YHUCIIA.
NMOBCEAHEBHOM KU3HU U NIPH U3YYE€HUU JAPYTUX MPEeIMETOB:
OLICHUBATh PE3YJIbTAThI BBIYMCIECHUN NPU PEIIEHUH NPAKTUYECKUX 33134,
BBIMNOJIHATH CPABHEHUE YUCEII B PEAIbHBIX CUTYALHSIX;
COCTaBJIATh YHUCIIOBBIE BBIPAKEHUS MPU PEIICHUU NMPAKTUYECKUX 3a/a4 U 3a7a4 U3 JPYTUX y4eOHBIX MPEIMETOB.

...w......



15

TosxkaecTBeHHBbIE TPe00pa3oBaHUA

e BEHINOIHATH HECIOKHBIC MPEOOPa30BaHMS ISl BEIYMCIICHUS 3HAYCHUN YMCIIOBBIX BBIPAKCHUM, COACPKAIUX CTETICHHU C
HATYpaJIbHBIM ITOKA3aTEIEM, CTENICHH C LIEJbIM OTPULIATEIILHBIM ITOKA3aTEIIEM;

®  BBINOJHATH HECJIOKHBIE IPEOOPA30BAHUS LIEIBIX BBIPAKEHUN: PACKPHIBATh CKOOKHU, IPUBOIUTH MOJ00HBIE ClIaraeMbie;

® 1CHOJIb30BaTh (HOPMYJIbl COKPAIIEHHOTO YMHOXEHHUS (KBaJapaT CyMMbI, KBaJpaT Pa3HOCTH, Pa3HOCTh KBAJPaTOB) JJIS
VIIPOILCHUS BBIYUCIIEHUN 3HAYCHUW BBIPAKECHUM;

® BBINOJHATH HECJIOKHBIE TTPeoOpa3oBaHus IPOOHO-TMHEUHBIX BHIPAKEHUN U BHIPAXKEHUM C KBAJIPATHBIMU KOPHSIMU.

B noBceHeBHOM KU3HU M NPHU U3YYEHUM JPYTrUX NMPeIMeETOB:

e [IOHMMAaTh CMBICII 3AIIMCHU YUCJIA B CTAHJAPTHOM BU/IE;

e omnepupoBaTh Ha 0a30BOM YPOBHE MOHATUEM «CTaHAAPTHAS 3aITUCh YHCIIay.

YpaBHeHUS U HEPABEHCTBA
e OnepupoBarh Ha 0a30BOM YPOBHE MOHATHUSIMHU: PABEHCTBO, YMCIOBOE PABEHCTBO, YpPaBHEHHE, KOPEHb YpPaBHEHUS,
pellIeHUE ypaBHEHNS, YNCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEIICHUE HEPABEHCTBA,
® IIPOBEPATH CIPABEIIUBOCTD YACIOBBIX PABEHCTB U HEPABEHCTB;
pelIaTh JMHEWHbIE HEPABEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOJSAILUECS K JIMHEUHBIM;
pelIaTh CUCTEMBI HECIIOKHBIX JJUHEUHBIX YPABHEHHM, HEPABEHCTB;
MIPOBEPSTH, SBJISICTCS JIM JJAHHOE YKCIIO PEIICHUEM ypaBHEHUs (HEpaBEHCTBA);
pemaTh KBaJpaTHbIe ypaBHEHUS 10 opMyJie KOpHEH KBaJAPAaTHOTO YPABHEHHUS;
M300paKaTh PEIICHHS] HEPABEHCTB M MX CUCTEM Ha YHCIIOBOM MPSIMOM.
MOBCEAHEBHOM KU3HU U NIPH U3YYCHUU APYTUX NPeIMeTOB:
COCTaBJIATh U PEIIATh JIUHEHHBIC YPAaBHEHUS TIPU PEIICHUU 3a/1a4, BOSHUKAIOIIUX B IPYTUX YU4EOHBIX MpeaMeTax.

.w.....

DyHKUIMHA

e HaxonuTs 3HaueHne QYHKIMH 110 33ITaHHOMY 3HAYCHUIO apTyMEHTa;

® HaXOJUTh 3HAYEHHUE APTyMEHTA TI0 33ITAHHOMY 3HAYEHUIO (DYHKITUU B HECIIOKHBIX CUTYyaIHIX;

® ONpPEACIATh IMOJIOKEHUE TOYKH MO €€ KOOpJAMHATaM, KOOPJAMHATHI TOYKH MO €€ IMOJIOKEHHUK HAa KOOPAWHATHOU
IJIOCKOCTH;

e 110 rpaduKy HAXOIUTh 00JACThH OTMPEEICHIS, MHOYKECTBO 3HAUCHUMN, HYJIN (DYHKITHH, POMEKYTKH 3HAKOIIOCTOSTHCTBA,



16

IPOMEKYTKH BO3pACTaHUs U yObIBaHUsI, HAUOOJIbIlIeEe U HAUMEHBIIIEEe 3HaYeHUsI (QYHKIINH;

® CTpouTh rpaduK TUHEHHON (YHKITNH;

® IIPOBEPsATH, SBJISICTCSA JIM JaHHBIA Tpaduk rpadukoM 3aJaHHOM (PYHKIMM (JTMHEHHOW, KBaJApATHYHOU, OOpaTHOMU
IPOIMOPILIMOHATIEHOCTH);

® omnpeAeNsITh NPUOIKEHHbIC 3HAUEHUS KOOPAUHAT TOUKHU NIepeceueHust rpadukoB PyHKITUI;

e omnepupoBaTh Ha 0A30BOM YPOBHE MOHSATHUSMU: MOCIEAOBATEIBHOCT, apUpMETHUECKAs MPOTPECCHs], TEOMETPHUECKast
IIPOTPECCHS;

e pemarb 3aJadyd Ha MPOTPECCHH, B KOTOPBIX OTBET MOXKET OBbITh MOJY4YEH HEMOCPEACTBEHHBIM MOJACYETOM 0€3
puMeHeHUs1 HOpMYII.

B noBceaHeBHOM KU3HU M NP U3YYEHUH APYIUX MPEeAMETOB:

® 1CIOJIb30BaTh TpadUKH peajbHBIX MPOIIECCOB M 3aBUCUMOCTEH /JIA ONpENeNieHUs WX CBOMCTB (HauOOJbIIHE U
HAaWMEHBIIIME 3HAUCHUS, TPOMEXKYTKH BO3PACTAHUS U YOBIBAHUS, 00IACTH MOJOKUTEIBHBIX U OTPUIIATEIBHBIX 3HAYEHUH U T.11.);

® JCIOJIb30BaTh CBOMCTBA JIMHEWMHOW (DYHKIIMH U €€ TpaUK MIPH PEIICHUH 33]1a4 U3 APYTHX y4eOHBIX IPEIMETOB.

CrarucTiKa ¥ TeOpHs BEPOATHOCTEM
e llmeTs mpencTaBieHUE O CTATUCTUYECKUX XaPaKTEPUCTHUKAX, BEPOSTHOCTH CIYyYalHOTO COOBITHS, KOMOMHATOPHBIX
3ajiayax;
pelath npocTeiire KOMOMHATOPHBIE 3a/1a4l METOI0M IPSIMOI0 U OPTaHU30BaHHOTO 1epedopa;
MPEJICTaBIIATh TaHHBIC B BUJIE TAOJHII, JHarpamMmm, rpa(ukos;
9UTaTh MTHGOPMAIIHIO, PEICTABICHHYIO B BUJIE TAOJIUIIbI, TUarpaMMBbI, TpaduKa;
OTIpE/IEIISATh OCHOBHBIE CTATUCTUUYECKHE XapAaKTEPUCTUKH YUCIOBBIX HAOOPOB;
OIICHHMBATh BEPOSATHOCTH COOBITHS B TIPOCTEHUIITUX CITydasix;
UMETH MPEACTABICHUE O POJIH 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBIICHUSIX.
MOBCETHEBHOI KU3HU U MPU U3YYEeHHUH JIPYTUX MPeIMETOB:
OLICHHMBATh KOJIMUYECTBO BO3MOXKHBIX BAPUAHTOB METOAOM Iepedopa;
MMETh MPEACTABICHUE O PO MPAKTUUECKU TOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHIA;

® CpaBHUBATb OCHOBHBLIC CTATHUCTHYCCKHC XAPAKTCPUCTUKH, IOJIYUCHHBIC B IIPOLCCCC PCHICHUA HpHKJI&I[HOfI 3aJa4du,
H3YYCHUA PCAJIBHOTO SIBJICHUS,

¢ OLICHHMBATH BEPOATHOCTH PCAJIbHBIX COOBITHH U SBJICHUI B HECIOKHBIX CuTyanusx.

..w......
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TexcToBBIC 3aa4YU

e PemaTh HECIOKHBIC CIOKETHBIC 33]Ia4l Pa3HBIX TUIIOB HAa BCE apr(PMETHICCKUE ICHCTBUS;

® CTPOWUTH MOJCNb YCIOBHS 3a/1auu (B BUC TaOJIMIIbI, CXEMbI, PUCYHKA WJIM YPAaBHEHMS ), B KOTOPOM JaHbI 3HAYEHUS JIBYX
U3 TPEX B3aUMOCBSI3aHHBIX BEJIMYMH, C 1I€JIbIO MIOUCKA PEIICHUA 3a/1a4H;

® OCYIIECTBJIATH CIIOCOO MOMCKA PEIICHUS 3a7a4H, B KOTOPOM PACCyKJACHHUE CTPOUTCS OT YCIOBUS K TPEOOBAHUIO UJIH OT
TpeOOBaHUS K YCIOBHIO;

® COCTaBJIATH IUIAH PEUICHUS 3a7a4u;
BBIJICJISITH TAIbI PEIICHUS 3a/1a4U;
MHTEPIIPETUPOBATH BEIYUCIUTEIBHBIE PE3YJILTATHI B 3a/1a4€, UCCIIEA0BATH MMOJIYYEHHOE PEIICHHUE 3a1a4H;
3HATh pPa3JInune CKOpOCTel 0OBEKTA B CTOSUCH BOJE, MPOTUB TCUCHUS U IO TCUCHUIO PEKHU;
pelIaTh 331a4¥ Ha HAXOX/ICHUE YaCTH YHCIIA M YUCJIIA IO €r0 YacTH;

e pemiaTh 3aJa4u pa3HbIX TUIOB (Ha paboTy, HAa MOKYIKH, HA JIBHKEHHUE), CBA3BIBAIOIINX TPU BEIUYHHBI, BBIJCISATD ATH
BEJIMYHUHBI U OTHOILIIEHUS MEXKIYy HUMU,

® HaxOJUTh MPOIEHT OT YHUCJA, YHUCJIO TO MPOILEHTY OT HEro, HaXOAWUTh IPOLEHTHOE CHUXECHUE WM MPOLECHTHOE
MOBBINICHUE BEJIUYNHBI;

® pEIIATh HECIIOKHBIC IOTUYECKUE 3aa4l METOJIOM PACCYKICHUM.

B noBceHeBHOM KU3HU M P U3YYEHUM JPYTUX MPeIMETOB:

® BBIJBUTaTh TUIIOTE3bI O BO3MOXKHBIX MPEISIbHBIX 3HAUYSHUSIX HCKOMBIX B 3aJlaue BEJIMYMH (1e71aTh MIPUKHUJIKY ).

I'eomerpuyeckue purypsi

e OmnepupoBarh Ha 6a30BOM YPOBHE MOHITHUSIMU T€OMETPUICCKUX PUTYD;

® U3BJIEKATh MH(OPMALIMIO O TeOMETpUUECKUX (Urypax, MpeACTaBICHHYIO Ha YePTEKaxX B SBHOM BUJIC;

® TIPUMEHSITH JJIsI PEIICHUS 3a]1a4 TEOMETPUIECKUE (PaKThl, €CIIU YCIOBUS UX MPUMEHEHHUs 3aJIaHbl B SBHOU opme;

® pelaTh 3a/1a4u Ha HAXOXKJICHHE TeOMETPUUECKUX BEJIMYUH TI0 00pa3IiamM WK aJropuTMaM.

B noBceaHeBHOI KU3HU U NIPU U3YYEHUH IPYTUX NMPEAMETOB:

® UCIOJB30BaTh CBOMCTBA TI'eOMETPUYECKUX GUTYp [JIs pelIeHUs] THUMOBBIX 3a7ay, BO3HUKAIONIUX B CHUTYaLMIX
MOBCEAHEBHOM JKU3HU, 33]]a4 MMPAKTUUECKOTO COJEPKAHMUS.

OTHoIEeHUA
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e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHSTHSIMH: PaBEHCTBO (UTYp, paBHbIE (UTYpPHI, PABEHCTBO TPEYTOJbHUKOB,
[IapaJUIeIbBHOCTD MPSIMBIX, IEPIICHIUKYISIPHOCTD IPSMBIX, YIJIBI MKy IPSIMBIMU, ITEPIICHIUKYJIAP, HAKIOHHAS, TPOCKIIUS.
B noBceaHeBHOM KU3HU M NIPU U3YYEHHH APYTUX NPEAMETOB:
® JCIIOJIB30BaTh OTHOLIECHU Il PELICHUS IPOCTEUIINX 3a7a4, BOSHUKAIOIIKUX B PEaIbHON KU3HHU.

N3Mepennsi 1 BLIYUCIECHUSE

e BpIIONHATE U3BMEPEHHE JJIMH, PACCTOSHUM, BEJIMYUH YTJIOB, C HOMOIIBIO0 MHCTPYMEHTOB JIJI1 U3MEPEHU IJIMH U YTJIOB;

® [PUMEHATH (POPMYJIbI MEPUMETpPa, IMJIOMAAN U O00beMa, IJIOMIAJAN MOBEPXHOCTU OTIEIbHBIX MHOTOIPAHHUKOB MpHU
BBIUHCJICHUAX, KOT/Ia BCE IAHHBIE UMEIOTCS B YCIIOBHHU;

e mpuMeHATh Teopemy Iludaropa, 6a30BbIe TPUTOHOMETPUUECKHUE COOTHOIICHHUS JJISl BBHIYMCIICHUS JJIMH, PACCTOSHUM,
IUIOIIA/IEH B IMTPOCTEHIINUX CIydaAsiX.

B nmoBceHeBHOM KM3HU U NIPU U3YYECHUHU IPYTUX MPEAMETOB:

® BBIUKUCIATH PACCTOSIHUA HA MECTHOCTH B CTAHJAPTHBIX CUTYAIMAX, IUIOIIAAM B MPOCTEUIIMX CIIy4asX, IPUMEHSTH
(dhopMyJibl B MPOCTEUIIIUX CUTYAIIUSIX B TOBCEIHEBHOM KU3HHU.

I'eomeTpuyecKkue mocTpoeHust

e 300paxkath TUTIOBBIE MIIOCKKUE (PUTYPBI U GUTYPHI B IPOCTPAHCTBE OT PYKHU U C IIOMOIIIHIO HHCTPYMEHTOB.
B noBceaHeBHOM KU3HU U NP U3YYEHUH APYIUX NMPEeAMETOB:
®  BBITNOJHATH MIPOCTEUIIINE TOCTPOCHUSI HA MECTHOCTH, HEOOXOMMBIEC B pEeaTbHOM JKU3HU.

I'eomeTpuyeckue npeodpa3oBaHus

e Ctpouth Gpurypy, CAMMETPUUYHYIO TaHHOU (PUTYpe OTHOCUTEIHLHO OCH M TOUKH.
B noBceaHeBHOM KU3HU M NIPU U3YYEHHH IPYTUX MPEAMETOB:

® PpAaCMO3HABATh ABUKEHUE OOBEKTOB B OKPYKAIOIIIEM MUDE;

® PpAacCMoO3HABaTh CAMMETPUYHBIC (DUTYPHI B OKPYKAIOIIEM MHUPE.

BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

L OHCpI/IpOBaTI) Ha 0a30BOM YPOBHC IIOHATHUSAMH BCKTOpP, CyMMa BCKTOPOB, IIPOHU3BCACHHUC BCKTOpa Ha 4YHCIIO,
KOOPpAWHATLI HA IINIOCKOCTH,

® OmpeneNsITh NPUOIMKEHHO KOOPAUHATHI TOUKH T10 €€ N300paKeHNI0 HA KOOPAMHATHOM MIO0CKOCTH.
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B noBceHeBHOM KM3HU M NIPU U3YyYeHHHU JPYTHUX NPeIMETOB:

¢ HCIIOJIb30BAaTb BCKTOPLI AJId PCIICHUA HpOCTGﬁIHHX 3aa4 Ha OIMpCACICHNC CKOPOCTH OTHOCHUTCIILHOI'O JIBUKCHHA.

I/ICTOPI/IH MaTEMAaTHKHU

e OnuceiBaTh OTACJIBHBIC BBIIAOINUCCA PE3YJIbTAThI, IIOJIYUYCHHBIC B XOAC PA3BUTUA MATCMATHKH KaK HAYKH;

¢ 3HATb IIPHUMCEPBI MAaTCMAaTHYCCKHUX OTKpLITPII?I N UX aBTOPOB, B CBA3U C OTCYECTBCHHON U BCGMHpHOﬁ I/ICTOpHefI;
¢ [IOHHMMAThb POJIb MATCMATHUKHN B Pa3BUTHUHU Poccumn.

MeTOIILI MaTEMaTHKHU
L BI)I6I/IpaTI> HO,Z[XOI[HIHI/Iﬁ I/IBY‘-ICHHBII\(JI MCTOA HJIA PCIICHUA M3YUYCHHBIX TUIIOB MATCMATUYCCKHUX 3a1a4,

L HpI/IBOI[I/ITI) IMpUMCPbI MATCMATHYCCKHX SaKOHOMepHOCTeﬁ B oxpyma}omeﬁ I[GﬁCTBHTGHBHOCTPI U IIPOU3BCACHHAX
HCKYCCTBA.

BulnyckHux noiyuum 603Mo*CHOCMb HAYYUmvbcs 8 7-9 kiaccax 0ist 06ecnedenust 603MONCHOCIU YCREeUHO20 NPOOOINCEHUS
00pazoeanus Ha 6A3080M U YNy OJIeHHOM YPOBHSX

dnemenmuvl meopuu MHOMCECIE U MAMEMAMUYECKOU J102UKU

o Onepuposamv NOHAMUAMU: ONpeoeleHue, meopema, akCUoMa, MHONCECMBO, XAPAKMEPUCUKU MHOHICECMBA, dNeMeHM
MHOJICeCm8a, nycmoe, KOHeUHoe U OeCKOHeUHOe MHOINCECMB0, NOOMHONICECMBO, NPUHAONIEHCHOCMb, GKII0UeHUe, PABEeHCME0
MHOHCECMS;

®  U300pad€Ccamvb MHOHCECMEA U OMHOULEHUE MHONCECTNE C NOMOWbIO KpY20os Jiliepa,

® onpeodensims NPUHAONEHCHOCHb JJIeMEHMA MHONHCECMBY, 00bEOUHEHUIO U NePeCeyeHUI0 MHONCECTE,

®  3a0a8amb MHOINCECMBO C NOMOWBIO NePEYUCTIeHUsL INEMEHMO8, CI0BECHO20 ONUCAHUSL,

® Onepuposamsv NOHAMUAMU: BbICKA3bIBAHUE, UCMUHHOCMb U JIOHCHOCMb BbICKA3bIGAHUS, OMPUYAHUE BbICKA3bIBAHUI,
onepayuu Hao 8bICKA3bIBAHUAMU. U, UTU, He, YCILOBHbIE 8bICKA3bIBAHUS (UMNIUKAYUU),

®  CIMpoumbs 8bICKA3bIBAHUS, OMPUYAHUS BLICKA3bIEAHULL.

B noBce1HeBHOM KM3HH M TIPH U3yYE€HUH APYTHX MPeAMETOB:

® CmMpoums YenoyKku yMO3aKirOuUeHUll Ha OCHOBe UCNOIb308AHUS NPABUIL JIOUKU,

®  UCNONB308AMb MHONCECMBA, ONEPAYULU C MHOMICECMEAMU, UX epaguueckoe npeocmasgienue 0 ONUCAHUSA PealbHblX
npoyeccos u sAGJIeHUI.
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Yucaa

o  Onepuposamv NOHAMUAMU. MHOHCECMBO HAMYPATLHBIX YUCEN, MHONCECTBO YENbIX YUCEN, MHONICECMB0 PAYUOHATLHBIX
yuces, UppayuoHaibHoe YUCIO, K8AOPAMHbBIU KOPEHb, MHOMICECMBO OeliCM8UMENbHbIX YUCET, 2eOMEeMPUYECKAs UHMEPNPemayusl
HamypanibHulX, YeavlX, payuoHAIbHbIX, OUCMBUMETbHbIX YUCEl,

®  NOHUMAMb U OOBACHAMb CMBICT HOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCTA,

BbINOIHAMb GLIYUCTEHUS, 8 MOM YUCTE C UCNONb308AHUEM NPUEMOB PAYUOHATLHBIX GbIYUCTIEHUL,
8bINOIHAMb OKPY2leHUe PAYUOHATILHBIX YUCel C 3a0AHHOU MOYHOCMbIO;

CPABHUBAMb PAYUOHATILHBLE U UPPAYUOHATIbLHBLE YUCTA,

npeocmasisims PAyUOHAIbHOE YUCTIO 8 8UOe OeCAMUUHOU OpooU

VYROPAOOUUBAMb YUCAA, 3ANUCAHHBIE 8 8U0E 0ObIKHOBEHHOU U 0eCAMUYHOU OpooU,

naxooumv HO/{ u HOK uucen u ucnonv3osamo ux npu peuleHuu 3a0ad.

B noBce1HeBHOM KM3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

® NpuMeHsImMb NPABULA NPUOTUICEHHBIX BbIMUCICHUL NPU PeueHUU NPAKMUYecKux 3a0ay U pewleHuu 3a0ad Opyeux
VUEOHBIX NPeOMemos;

®  GBLINOJHAMb CPABHEHUE Pe3YNAbMAMO8 BbIYUCTICHUL NPU PelueHUU NPAKMUYeCKUX 3a0ay, 8 Mmom Hucie NpudIUNCeHHbIX
B8bIYUCTICHUU,

® CcoOCmasnamy U OYEHUBAMb YUCI0BbLE GbIPAINCEHUS NPU pPeuleHUU NPaKmuieckux 3a0ay u 3a0ay u3z opyeux y4yeOHbix
npeomemos;

® 3anuceledmbsv U OKPY2Amb YUCT08ble SHAYEHUA PealbHblX 6€/IUYUH C UCNOIb30BAHUEM PA3ZHbBIX CUCMEM USMEPEHUA.

ToxknecTBeHHbIE IPEOOPA30OBAHUS

L Onepupoeamz; NOHAMUAMU CMENneHu C HamypalbHblM nokasamejiem, CmeneHu C yeiavblm ompuyaneslbHbiM
nokaszamenaem,

®  BblNOJIHAMb npeo6pa306anz yeilblx 6blpa,?7‘C€Hu1/7.' oelicmeusi ¢ 0OHOYIEHAMU (C]ZOcheHue, evlyumaHue, yMHomceHue),
oelicmeust ¢ MHO2OYNEeHAMU (C]lOJ;‘C@Hue, evlyumanue, yMHOOfCGHue),'

®  GBbINOJIHAMb PA3JIOHCEHUE MHOC0UYIEHOB8 HA MHOMCUmMenu OOHUM U3 CNocob08: 6blHeceHue 3d CK06Ky, cpynnupoexa,
ucnoib3oedaHue d)OpMle COKPAWERHO2O0 YMHOJNCEHUAL,

® gwblOenAMmb Keadpam CYMMblL U pasHocmu OOHO%]Z@HOS,’

° paCK/laabZGClWlb HA MHOJ fcumesiu KSCZOPCZI’I’ZHI)ZIZ mpexuien,
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6bINOJIHAMb l’lpeOQDCBOGCZHM}Z eblpaofceHud, coéepofcau;ux CmeneHu ¢ yenvimMu ompuyameilbHblMU nokasameimu,

nepexodumb OMm 3anucu 8 8uoe CmeneHu ¢ yéeilblm ompuyanmelbHblM nokasamejiem K 3anucu 6 suoe c)p06u;

8bINONHAMb NPE0OPA308aHUSL OPOOHO-PAYUOHANBHBIX BLIPANCEHUL. COKpaujeHue opoobeli, npusederue aieeopauiecKux

Opobeli kK 0buemy 3HameHamenio, CJl0dCeHUue, YMHOJ CeHUe, OelleHue aleedpauieckux opoobeli, 8036edeHue aleebpauieckoll Opoou
8 HAMYPALHYIO U YeTYI0 OMPUYANETbHYI0 CIEeNneHb,

8LINOJIHAMb NPEOOPA3Z0BAHUSL BLIPANCEHULL, COOEPAHCAUUX KBAOPAMHbLE KOPHU,
8b10€14Mb KAOPam CyMMbl UL PASHOCIU 08VUIIEHA 8 BbIPANCEHUSX, COOEPHCAUUX K8AOPAMHble KOPHU,
8LINOJIHAMb NPEOOPA3Z0BAHUSL BLIPANCEHULL, COOEPHCAUUX MOOYITb.

B HOBceHHeBHOﬁ KU3HMA A IIPH U3YYCHHUH NIPYIUX NPEaAMETOB:

8LINOJIHAMb NPEOOPA308AHUSL U OCUCNEUS C YUCIAMU, 3aNUCAHHBIMU 8 CIMAHOAPMHOM 8U0e;
8LINONIHAMb NPEOOPA308AHUS AN2eOPAUUEeCKUX 8bIPANCEHUL NPU PeueHUY 3a0a4 OpY2ux y4eOHbIX NPeoMemos.

YPaBHeHPISI N HEPABCHCTBA

Onepupoeamb NOHRAMUAMU. YpPABHEHUE, HEPABEHCNB0, KOPEHb YPABHEHUA, pDEeUuleHue HepaseHcmed, pPA6HOCUIbHble

ypaeueHus, 001acmob onpeoeieHus ypagHeHus (HepaseHcmad, CUucmembl YpagHeHUll Ulu HEPAGeHCms);

peuianov JIUHelHble YpaeHeHUsA U YPABHEHUA, C80OUMbLE K JIUHEUHBIM C nomMoubro MOANCOECMBEHHBIX npeo6pa306aHuL7;
peutanio Kea()pamele YpAaeHerHUus U YpPAaeHEHUA, c800UMblE K Keadpamnbm C nomoubio MoAHCOECMBEHHBIX

npeobpa3zoeanuil;

.w..‘....

pewams 0poOHO-TUHElIHblEe VPABHEHUSL,
pewams npocmetiuiue UppayUoHaibHble ypastenus suda ([t (x) =a, \/ f(x)= \/g (x) 5

peuams ypasHeHus 6uoa x"=a;

peuiams YpagHeHUs CHOCOOOM PA3NONCEHUSL HA MHOMCUMENU U 3aMEHbl NePEMEHHOU,
UCNOIL308AMb MEMOO UHMEPBAIO8 OISl peUleHUs YeblX U OPOOHO-PAYUOHAILHBIX HEPABEHCNE,
pewamys TuHeUHble YPAGHEHUs U HEPABEHCMEBA C NAPAMEMPAMU,

peuams HeCr10JiCHble KeaOpammubvle YPAeHeHUsl C NApamempom,

peuams HeCa0JCHble CUCMEMbL TUHEUHbIX YPAGHEHUI C Napamempamu,

peuams HeCaA0ICHbIE YPAGHEHUS 8 YETbIX YUCAAX.

NMOBCEIHEBHO »KU3HU U NPU U3YYEHUH APYTUX NpPeIMeTOB:

cocmaesiiims U peutanio JUHelHble U K@ClapanHble YPpAeHeHUA, YPABHEeHU, K HUM ceodﬂmuec;l, cucmembul JIUHEUHBbIX



22
VPaeHeHUl, HepageHCms Npu peuleHUulU 3a0ad Opyeux yueOHblx npeomMemos;
®  BbINONHAMb OYEHKY NPABOONn000OUs pe3yIbmamos, NoaAy4aeMvlX NPU peulenuy TUHEUHbIX U K8aOPAMHbIX YPAGHEHUL U
cucmem JUHEUHbIX YPAGHEHU U HEPABEHCME NPU peleHUul 3a0ay Opy2ux y4eOHblX NpeoMemos;

® gulOUpPAmMb COOMEEMCMBYIOWUE YPABGHEHUS, HEPABEHCMBA UMW UX cucmembvl Ol COCMABIEHUS MAMeMamuieckou
MoOenu 3a0aHHOU PealbHOl CUMYAYUU UIU NPUKIAOHOU 3a0ayu;

® yMemb UHMEPNPemuposams HOJYYEHHbIU NpU peuleHUuU YPAeHEeHUs, HepaseHCmed UMW CUCHEMbl pe3yibmam 8
KOHmMeKcme 3a0aHHOU PeanlbHOl CUmyayuu uid NpUKIaoHou 3a0ayu.

DOyHKIUU

o  Onepuposamsv NOHAMUAMU. DYHKYUOHANbHAS 3ABUCUMOCIb, PYHKYUL, paduK GYHKYUU, cnocodbl 3a0aHus yHKyuu,
apeymenm u 3HaveHue QyHKyuu, obracmev onpeoeieHus U MHONCECMEO 3HAYEHUU (QYHKYUuu, HYIU @QYHKYUU, NPOMenNCymKu
3HAKONOCMOAHCMBA, MOHOMOHHOCIb PYHKYUU, YeMHOCb/HeUemHOCb YHKYUU,

oo . . v k
® cmpoumbsv cpauKu TUHEUHOU, Keaopamu4Hou HKUUU, 0bpamuotl npono UOHAJIbHOCMU, HKYUU 6UO0A. Y =a+——
y

X+Db

) y:\/;,y:%/;, y=|x|;

® Ha npumepe K6AOPAMU4HOU (DYHKUUU, UCNOAb308amb npeobpazosanus paguxa gyuxyuu Y=F(X) ora nocmpoenus
epapuros PyuKyutl y = af (kx-+b)+c;

® CcoCmaenamv YpasHeHus NpAMOU NO 3A0AHHbIM YCIOBUSAM. NpOX0ooawjel uepes 08¢ MOYKU C 3A0AHHbIMU
KOOpOUHamamu, npoxoosueti yepe3 O0aHHY0 MOYKy U NapaiieibHol OAHHOU NPAMOU,

® uccredosamv QyHKYUIo no ee epaguxy;

®  HAXOOUMb MHONCECMBO 3HAUEHUL, HYIU, NPOMENCYMKU 3HAKONOCMOSHCIEA, MOHOMOHHOCU K8AOPAMUYHOU (DYHKYUU,

®  Onepuposamsv NOHAMUAMU. NOCTIE008AMENLHOCTb, APUPDMEMUYECKAsL NPOSPECCUSL, 2e0MeMPULECKAsi NPOSPECCUsl,

® pewams 3a0a4u HA APUPDMEMUYUECKYIO U 2EOMEMPUYECKYIO NPOSPECCUTO.

B noBceHeBHOM KU3HU ¥ IPH U3YYEHUH APYTUX MPeIMETOB:

®  ULIIOCMPUPOBAM C NOMOWBIO 2PAPDUKA PealbHYI0 3A8UCUMOCTb UL NPOYECC NO UX XAPAKMEPUCMUKAM,

®  UCNONBL308AMb CBOUCMEA U 2PAPUK KBAOPAMUYHOU (DYHKYUU NPU PeeHUU 3a0ay U3 Opyaux y4eOHblx npeomemos.

TexcToBBIE 32241
e Pewamb npocmvie U CI0AHCHBLE 3a0AYU PAZHLIX MUNO8, A MAKHCE 3a0aAYl NOBLIULEHHOU MPYOHOCMU,
®  UCNONBL308AMb PA3HBIE KPAMKUE 3ANUCU KAK MOOeNU MEKCMO8 CIONCHBIX 3a0ay OJisl NOCMPOEHUsL NOUCKOBOU CXeMbl U
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peuenus 3a0au,

® pazuams Mooeib MeKCma U MoOelb peuleHus 3a0aiu, KOHCMpPYuposams K 0OHOU MOOeIU pPeuleHUss HeCal0MHCHOU
3a0auu pazusvle MOOeNU meKxcma 3a0ayu;

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHUs 3a0ad (0m mpeboB8anus K YCI08UI0 U OM YCI08UsL K mMpebo8aHuro),;

®  MO0enUPOBAMb PACCYHCOCHUS NPU NOUCKE PEUleHUs 3a0a4 ¢ NOMOWbIO 2pagh-cxembl,

®  BblOEIANMb dMANbL peuleHust 3a0aiu U COOEPHCAHUE KAHCO020 dIMAand,

® yMemb 8bIOUPAMb ONMUMATLHBIL MEMOO pellerus 3a0ayu U 0CO3HABAMb 8blOOP Memood, PACCMAMPUBAMNb PA3IUYHbLE
Memoobl, HaxX00Uumsv pasHvle peuerus 3a0aul, ecii 603MONCHO,

®  QHANU3UPOBAMDb 3AMPYOHEHUs. NPU PeuleHUU 3a0ay;

®  BLINONHAMb PA3IUYHbIE NPeoOPA308aHUS NPEOIONCEHHOU 3a0ayl, KOHCMPYUPOBAMb HOBblE 3a0a4U U3 OAHHOU, 68 MOM
yucie oopammoie;

®  UHMEPNPemuposams bIYUCIUMENbHbLE Pe3VIbMamvl 8 3a0aye, UCCe008amb NOLYUYeHHOe peuleHue 3a0ayl,

®  QHATUBUPOBAMDb  BCEBO3MONCHLIE CUMYAYUU  B3AUMHO20 PACHONONCEHUS 08YX O00BLEKMO8 U UBMEHeHUe Ux
Xapaxkmepucmux npu COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMsl, PACCMmOosHUe) Npu peuleHuu 3a0ay Ha O08udceHue 08yx
00beKmMo8 Kak 8 00HOM, MAK U 8 NPOMUBONOLONCHBIX HANPABICHUSX,

® UCCNIe008aMb BCEBO3MOJICHbIE CUMYAYUU NPU pPeuleHUuU 3a0ay Ha O0sudiceHue no pexe, PaccMampuéamv pasHble
cucmemvl omcuema,

® pewams pazHoOOPA3HbLE 3A0A4U «HA YACMUY,

® peuams u 000CHOBLIBAMb CBOE peuleHue 3a0ay (8bLOeIsIMb MAMeMaAmuUYecKyo 0CHO8Y) Ha HAXO0NCOeHUe YACmU YUCIA
U YUCIA NO e20 4acmu Ha OCHOBE KOHKPEMHO20 CMbICIA Opoou;

® 0CO3HABAMb U 00BACHAMb UOEHMUUHOCMb 3A0ai PA3HLIX MUNO0S8, CEA3LIBAIOWUX MPU BelUYUHbL (HA pabomy, Ha
NOKYNKU, HA O8UJICEHUe), BblOeNsamb MU BelIUYUHbL U OMHOWEHUS MeXHcOy HUMU, NPUMEHAMb UX NpU peuleHuu 3aoad,
KOHCMPYUpo8ams coOCmeenHvle 3a0ay YKA3AHHbIX MUNo8;

® glademv OCHOBHLIMU MEMOOAMU PeeHUsl 3a0ay HaA CMeCU, CNIABbl, KOHYEHMPAayuu,

® pewams 3a0a4u Ha NPOYEHMbL, 8 MOM YUCTE, CJLONHCHbIE NPOYEHMbL C 000CHOBAHUEM, UCHONb3YS PA3HbLE CNOCOObL,

® pewams J02udecKue 3a0ayi pazHblMu Cnocooamu, 8 mom uucie, ¢ 08yMs OAOKAMU U C mpemsi OIOKAMU OAHHBIX C
NOMOWbIO MAOIUL,

® pewams 3a0ayu NO KOMOUHAMOPUKE U Meopuu 8eposiMmHOCMEl HA OCHO8e UCHONb3068AHUS U3YUEHHbIX Memo008 U
000CHOB8bI8AMDb peulenue;
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® peuwams HeCl0HCHbLE 3A0aYU N0 MAMEMAMU4ecKou CIMamucmuxe,

® 061a0emb OCHOBHLIMU MEMOOAMU PeUuleHUsl CIOHCeMHbIX 3a0ay. apupmemudeckutl, aneebpaudeckuti, nepeoop
8APUAHMOB, 2eOMEMPUUECKU, ePAPUUECKUL, NPUMEHAMb UX 8 HOBbLX NO CPABHEHUIO C U3VYEHHbIMU CUMYAYUSIX.

B noBceHeBHOM KU3HHU ¥ TPH U3YUYEHHHU APYTUX NMPEIMETOB:

® gblOCNAMb NPU PeueHUU 3a0ay XapaKmepucmuKku paccmampueaemol 8 3adave cumyayuu, OmiuyHvle Om peaibHblX
(me, om KOMOPwIX AOCMPALUPOBAIUCY), KOHCIMPYUPOBANb HOBble CUMYAYUU C YHemOM IMUX XapaKmepucmux, 8 4acmHoCmu, npu
peutenuy 3a0ay Ha KOHYeHmpayuu, y4umoléams niomHOCMb 8eUleCmsd;

® pewamsv U KOHCMPYUPOBAMb 3A0aYlU HA OCHOBE PACCMOMPEHUs. PeanlbHblX CUMYayull, 8 KOmopulx He mpedyemcs
MOYHBIL BbIYUCTUMETILHBLU Pe3Ybmam;

® pewamsv 34044l HA 0BUNCEHUE NO PeKe, PACCMAMPUBASL PA3HbIE CUCTEMbL OMCYemd.

CraTucTuKa U TeOpPUsi BEepPOSITHOCTEM

o Onepuposamv noHamuamu: cmoadbyamsie U Kpyeogvle OUazpammvl, madiuysl OAHHbIX, cpeoHee apugmemuueckoe,
Meouana, Haubolbuiee U HAUMEHbUlee 3HAYEHUsI BblOOPKU, pa3mMax 6vlOOPKU, OUCHNepCUsi U CMAHOAPMHOe OMKIOHeHUe,
CYYAUHAS USMEHYUBOCTIL,
uzeneKams UHpoOpMayuo, npeoCmasieHHyo 8 mabauyax, Ha OUazpammax, epapuxax;,
coCmasnAms mabauysl, CMpoums OUAZPamMmyvl U 2papuKky Ha OCHO8E OAHHbBIX,
onepuposamv NOHAMUAMU. PAKMOPUAIL YUCIA, NePeCMAHOBKU U cOYemanusi, mpey2oavHuk llackans;
NPUMEHAMb NPABUIO NPOU3BEOEHUs. NPU PeUleHUU KOMOUHAMOPHBIX 3A0ay;

® Onepuposamv NOHAMUAMU. CAYYAUHBIN ONbIM, CAYYAUHbIU 8bIOOD, UCNbIMAHUE, dNeMeHmapHoe Caydatnoe coovimue
(ucxo0), Knaccuueckoe onpeoenenue 8eposmHOCMU CIYYAUH020 COObIMUSL, Onepayuu Hao CIy4atuHbIMU COOLIMUSIMU,

®  npedcmasAmsb UHDOPMAYUIo ¢ NOMOWbIO Kpyeos Jiliepa,

® pewams 3a0a4l HA 8bIYUCTIEHUE BEPOSMHOCMU C NOOCYEMOM KOAUYECMBa 8aPUAHMO8 C NOMOUbIO KOMOUHAMOPUKUL.

B noBce1HeBHOM KM3HH M TIPH U3yYE€HUH APYTHX MPeIMETOB:

®  U3GIEKAMb, UHMEPNPEMUPOBAmMs U NPeobpPa308bl8aAMb UHDOPMAYUIO, NPEOCMABIEHHYI0 8 MAOIUYAX, HA OUASPAMMAX,
epagurax, ompaxcarowiyro c8olCmea U Xapakxmepucmuku peaibHulX NPOYeccos U A61eHUl;

® onpedenamv CMAMUCMUYECKUE XAPAKMEPUCMUKU BbIOOPOK NO MAOIuyam, Ouazpammam, 2papukam, 6biNOJHAMb
cpasHeHue 8 3a8UCUMOCU OM Yelu peleHus 3a0adu,

®  OyeHUBaAMb BEPOSIMHOCb PEAIbHbIX COOLIMULL U SABNEHULL.
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I'eomeTpuyeckue purypbl

o  Onepuposamv NOHAMUAMU 2EOMEMPULECKUX Puyp;

® u3GIEKAMb, UHMEPNPEMUPOSAmd U NPeodpa308vl8ams UHGOPMAYUIO O 2eOMemPUYecKUX Pueypax, npeocmasientyio
Ha uepmedicax;,

® npumeHsmMb 2eomempuyeckue Gakmol 0N peuleHus 3a0ad, 8 MOM Hucie, Npeonoaazarowux HeCKOIbKO WA208
peutenus,

* opmynuposams 8 NPOCMENUUX CIYHAAX CBOUCMBA U NPUSHAKU Puyp;

®  00KaA3bI8AMb 2EOMEMPUUECKUE YMBEPHCOCHUSL,

® grademv CMAHOAPMHOU Klaccupuxayuetl NI10CKUX gucyp (mpeyeoibHUKo8 U 4emuipexy2oibHUKOS).

B moBceaqHeBHOI KU3HU M NIPU U3YYEHUH IPYTUX NMPeAMETOB:
®  UCNONBL308AMb CEOUCMEA 2e0MempuUyecKux @ueyp O peuleHus 3a0ad NpaKmuideckoco Xxapakmepa u 3a0ay U3
CMEHCHBIX OUCYUNITIUH.

OTHoOIEeHUS

o Onepuposamv NOHAMUSAMU: DPABEHCMBO QUIYpP, PABHblE @HuUeypbl, PABEHCMEO MPEY2OIbHUKOS, NAPALLETbHOCHIb
NPAMBLX, NEPHEHOUKVIAPHOCMb NPAMbIX, Velbl MeNHCOY NPAMbIMU, NePREeHOUKYIAp, HAKIOHHAA, NpoeKyus, nooobue gueyp,
no0ob6HbIE (hucypvl, NOOOOHBIE MPEY2OSIbHUKU,

® npumensmos meopemy Daneca u meopemy 0 NPONOPYUOHATLHBIX OMPE3KAX NPU PeuleHUlU 3a0ay;

®  Xapakxmepuzoeamv 83aUMHOE PACNOJIONCEHUE NPIMOLL U OKPYICHOCU, 0BYX OKPYICHOCHELL.

B noBceiHeBHOM KH3HM M TIPH U3YYEHUH APYTUX MPEIMETOB:

®  UCNONBL308AMb OMHOWEHUS Ollsl peUleHUsl 3a0al, B03HUKAOWUX 8 PealbHOU HCUHUL.

H3mepeHHUsi M BLIYUCICHHUSA

o Onepuposamv npeocmasieHusMu o OuHe, nioujaou, ooveme Kax eeruuunamu. Ilpumensmo meopemy Ilugacopa,
Gdopmynvl niowaou, oovema npu peueHur MHO20UWA208bIX 3a0a, 8 KOMopvlX He 8ce OaHHble NPedCmAasieHbl 6HO, d mpebyom
BbLIYUCTICHUL, ONepUPOsams Oojiee WUPOKUM KOAUUECEOM (HOpMYNL OAUHbL, NAOWAOU, 00beMd, BbIYUCIAMb XAPAKMEPUCTIUKU
KomoOunayuti  ¢ueyp (OKpysicHocmel U MHO20Y20JbHUKOB) GbIHUCIAMb PACCHMOAHUS  MedcOy ueypamu, NpumeHsIms
mpueoHomempuyeckue Gopmynvl 01 GbIMUCIeHU 6 00/lee CIONCHLIX CAYYAAX, NPOBOOUMb BbIYUCICHUS HA OCHOBE
PABHOBENUKOCTU U PABHOCOCABIEHHOCMIU,

®  1P0BOOUMb NPOCMbIE BLIUUCIEHUS HA 00EMHBIX Melax,
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® opmynuposams 3a0auu Ha 8bIYUCTEHUE OTUH, NAowWadel U 00bEMO8 U peuamy Ux.

B noBce1HeBHOM KMU3HU M NIPH U3yYEeHUH APYTUX MPeAMETOB:

®  1POBOOUMb GLIUUCIIEHUS HA MECTHOCTU,

®  npuMeHsImb POopMYIbl NPU BLIUUCTICHUAX 8 CMENCHBIX YUEeOHbIX NPeOMemax, 8 OKpylcarowerl 0etcmeumeibHOCmu.

I'eomeTpuyecKne MOCTPOEHUsI

e U306paxcams ceomempuyeckue Quaypvl H0 MeKCmo8OMY U CUMBOIbHOMY ONUCAHUIO,

®  C80OOOHO ONEPUPOBAMb YEPMENHCHLIMU UHCTPYMEHMAMU 8 HECTONHCHBIX CILYYAsX,

®  GLINOIHAMb NOCMPOEHUS MPey2ONbHUKOS, NPUMEHSMb OMOeIbHble Memoobl NOCMPOeHUNl YUPKYIeM U JUHEUKOU U
npoBOOUMb npocmeluiue UCCIe008aAHUS YUCTA PeUeHUl;

® u3z00padicamv munosvie MNIOCKUe @Queypvl U O0ObeMHble meld ¢ NOMOWbI0 NPOCMEUUX KOMNbIOMEPHBIX
UHCMPYMEHMO8.

B noBce1HeBHOM KM3HU M NIPH U3YyYE€HHHU APYTHX NMPEIMETOB:

®  GLINOJIHAMb NPOCMeluUe NOCMPOEHUs HA MECIHOCMU, He0OX00UMbLE 8 PEANbHOU HCUSHU,

®  OYeHUBamb pazmepuvl PeaibHblX 00bEKMO8 OKPYHCAIOULe20 MUPA.

IIpeoOpa3zoBanusi

o Onepuposamsv noHAmMueM OBUNCEHUsI U NPeobPa308anusi NOO0OUs, 61ademb HpUuemMamu NOCMPOoeHUs ueyp ¢
UCNONIL308AHUEM OBUNCEHUU U NPeodpazo8anuil n000OUs, NPUMEHAMb NOTYYEeHHble 3HAHUS U ONbIM NOCMPOEHUL 8 CMENHCHbIX
npeoMemax u 8 peaibHblX CUMYAYUaX OKpPylcaroue2o mupa,

e cmpoums Qucypy, NOOOOHYIO OAHHOMU, NONL30BAMBCS CEOUCMBAMU NOO0OUSL 051 0O0CHOBAHUSL CEOUCME (huyp;

®  NPUMEHAMb CBOLUCMBA OBUNCEHUIL OJISl NPOBEOeHUsl NPOCMeUUX 000CHOBAHULL CBOUCE puyp.

B noBce1HeBHOM KMU3HU M NIPH U3yYE€HHUHU APYTUX MPeIMETOB:

®  NPUMEHSAMb CEOLCINEA OBUNCEHULL U NPUMEHAMb N0000Ue OJisk NOCMPOEHUL U BbIYUCTICHULL.

BeKTOpbI H KOOPAMHATHI HA MJIOCKOCTH

o Onepuposamv NOHAMUAMU GEKMOP, CYMMA, PASHOCMb 8EKMOPOS, NpoU3gedeHue 8eKmopa Ha 4Yucio, Y20l Mericoy
BEKMOPAMU, CKATAPHOE NPOU3BEOEHUE BEKMOPO8, KOOPOUHAMbL HA NIOCKOCU, KOOPOUHAMbI BEKMOPA,

®  GLINOJIHAMb OelcmBUs HAO GeKMOpamu (ClOdCeHUue, BblYUMAHUE, YMHOMNCeHUe HA YUCTO0), GbIUUCTAMb CKAAPHOE
npouszgedeHue, onpeoeisims 6 NPOCMEUUX CAYUaax Y2oi MexHcoy 6eKmopamu, GblNOJHAMb pA3N0JCeHUue 6eKmopa Ha
cocmagnawue, NPUMeHsAmMb NOJYYeHHble 3HAHUA 6 @QU3UKe, NOIb308AMbCs (POPMYIOU BLIYUCIEHUS PACCMOAHUSL MeHCOy
MOYKAMU NO U3BECMHBIM KOOPOUHAMAM, UCNOb308AMb YPAGHEHUS ueyp O/ peuleHus 3a0ay,
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®  NpUMEHAMb 8EKMOPbI U KOOPOUHAMBL OJIA peUleHUs 2e0MempPU4ecKUx 3a0ay Ha 8bluUcieHue OIUH, V2Jlos.
B noBceHeBHOM KM3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:
®  UCNOBL308AMb NOHAMUS 8EKMOPO8 U KOOPOUHAmM OJisl peuieHus 3a0ay no usuxe, 2eocpaguu u Opyeum y4eOHbim
npeomeman.
HUcropust MaTeMaTHKHU
o Xapaxmepuzoeamo 6K1A0 8blOAIOWUXCI MAMEMAMUKOB 8 PA3GUMUE MAMEMAMUKY U UHBIX HAYYHBIX 00aacmell;

®  NOHUMAmMb Poib Mamemamuku 6 pazsumuu Poccuu.
MeToabl MATEMATHKH

° HCI”[O]ley}Z U3y4eHHbvle M€m06bl, npoeodumb 00Ka3ameﬂbcm80, 6bINOJIHAMb ONnpoeepoIceHue,
° 6bl6llpdl’l’lb U3ydeHHbvle Memoobl U ux KOM6MHCZI4MI/I ons pPeweHUsr mamemamudecKux 3610611{,'

®  UCNONIB308AMb MamemMamuyeckue 3HaHus O ONUCAHUS SCZKOHOMepHOCmelZ 6 OprDfCCUOZ/L!eﬁ OeticmsumenbHocmu u
npous’eedeHuﬂx uckycemea,

®  NPUMEHAMDb npocmedwue npocpammHsle cpe()cmea U 91EeKMpPOHHO-KOMMYHUKAYUOHHbIE CUCNMIEMbL NPpU pEeulerHuu
mamemamuyeckux 3a0au.
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Conep:xkanue yueoHoro npeamera («Marematuka. Aareopa. 'eomerpusi» B 6-9 kiaccax

Copnepkanre KypcoB MaTeMaTHKH O KJIACCOB, aJreOpbl M TeOMETpPHH 7—9 KIacCOB OOBEAMHEHO KAaK B UCTOPUUYECKH
CIIOKUBIIIECS JUHUHM (YUCIOBas, anreOpandeckasi, reoMeTpudeckasi, (PyHKIIMOHAIbHAS U Jp.), TaK U B OTHOCHUTEIHLHO HOBBIE
(cTroxacTuyeckas JUHUS, «peanabHas MaTeMaTuka»). OTAeNbHO NPeICTABICHBI JIMHUS CIOKETHBIX 3a71a4, UCTOpUYECKast JIMHUS.

JIeMEHThI TEOPUH MHOKECTB M MATEMAaTHYECKOM JIOTUKH

Cornacuo ®I'OC ocHoBHOro o0ImEero oOpa3oBaHUS B Kypc MaTeMaTUKH BBEACH paszien «Jloruka», KOTOpbI He
MIPEANOaraeT IONOJHUTEIbHBIX YaCOB HA U3YYEHUU U BCTPAUBACTCS B PA3IMYHBIC TEMbl KYpPCOB MaTeMaTUKH U HHOOPMATUKU U
MPEABAPSAETCS O3HAKOMIICHUEM C AJIEMEHTAMH TEOPUHU MHOKECTB.

MHo:kecTBa U OTHOIIEHUS MEKIAY HUMH

MHO)KGCTBO, xapakmepucmuueckoe CBOLICMBO MHoOoHcecmea, JJIEMCHT MHOXKCCTBA, nycmoe, KOHeYHOoe, beckoneuHoe
MHOIHCECMBO. HO)IMHO)KCCTBO. OTHo1IeHHUE MMPUHAIJIC)KHOCTH, BKIIIOYCHU A, paBCHCTBA. DJIeMEHTHI MHOXKECTBA, CIIOCOOBI 3aJaHus1
MHOXKECTB, pacno3Haearue NOOMHOINCECME U DIIEMEHIMO0B NOOMHONCECNE C UCNONb308AHUECM Kpyzoe Bﬁﬂepa.

Onepanum HAI MHOKECTBAMU

[lepeceuenne u 00ObEIUHEHUE MHOXKECTB. PasHocmb MHOJCeCms, 0OnoHeHue MHoxcecmea. Mnmepnpemayus onepayuii
HAO MHOMCECMBAMU C NOMOWbIO KpY208 Jiliepda.

DJIeMeHThI JIOTUKH

Onpenenenue. YTBepkaeHUd. AKCHUOMBI W TeopeMbl. JlokaszaTenbcTBO. JlokazaTeabCTBO OT MpOTHBHOTO. Teopema,
oOpatHas ganHoi. [Ipumep u KoHTpIIpUMED.

Broicka3biBanus
N cTUHHOCTh M JIOKHOCTH BBICKa3bIBaHUA. CrooicHble u npocmoule bickazviéanus. Onepayuu HAO BblCKA3bIGAHUAMU C
UCNONBL30BAHUEM NOCUHECKUX CBA30K. U, UTU, He. Y Cl08Hble 8bICKA3bIBANHUS (UMNIUKAYULL).
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Conepskanue Kypca MaTeMaTHKH B 5—6 Kiaccax

Hamypanovnvle uucaa u nyno

HarypaJjbHbIi psii YMceJ M ero CBOMCTBA

HatypasiibHOE 4HCII0, MHOKECTBO HAaTypalbHBIX YHCEN U €r0 CBOMCTBA, M300paKeHHE HATYpaJbHBIX YMCEN TOYKaMU Ha
YUCJIO0BOM NpsiMOM. Vicrionb30BaHME CBOMCTB HATYPAJIbHBIX YMCEIN NPH PEIICHNUHN 3aa4.

3anuch U YTEHHE HATYPAJIbHBIX YHCE

Paznuune Mexay nudpoit 1 unciaoM. [lo3unmronHas 3anuck HaTypaJIbHOTO YKCia, IOMECTHOE 3HaUeHUEe U PbI, pa3psaasl U
KJIACCBI, COOTHOLLIEHUE MEXY IBYMs COCCAHUMH pPa3psIHbIMU €IMHUIIAMH, YTEHHUE U 3AIIMCh HATYPAJIbHBIX YHUCEL.

OxkpyriieHue HaTypPaJbHBIX YHCeJ

HeoOxoaumocts okpyrienus. [IpaBuno okpyrieHus HaTypalbHbBIX YHCEIL.

CpaBHeHHe HATYPAJILHBIX YHCeJI, CPaBHeHHUE ¢ Yucaom (

[loHATHE O CpaBHEHMM 4YMCEN, CPABHEHUE HATYPAJIbHBIX YHUCEI JAPYr C IPYrOM U C HYJIEM, MaT€MaTU4eCKas 3alllCh
CpaBHEHUM, CIOCOOBI CPAaBHEHUS YHUCET.

JleCTBHUS C HATYPAJIbHBIMH YHCJIAMU

CroxeHre M BbIYMTAHME, KOMIIOHEHTHI CJIOKEHUS W BBIYMTAHHUS, CBSI3b MEXKIY HUMH, HaX0XKICHUE CYMMbI U Pa3HOCTH,
M3MEHEHHE CYMMBI M Pa3HOCTH NIPU U3MEHEHNN KOMIIOHEHTOB CJIOKEHUS U BBIYUTAHUS.

YMHOKEHHE U JIeJIeHuEe, KOMIIOHEHThl YMHOKEHUS U JICJIEHUS, CBSI3b MEXKIYy HUMH, YMHOXEHUE U CIOXKEHUE B CTOJIOUK,
JICJICHHE YTOJIKOM, IPOBEpPKa pe3ysIbTaTa C MOMOUIBIO MPUKHUJIKK U 0OPAaTHOTO JEHCTBUS.

[lepeMeCTUTENBHBII W COYETATENbHBIA 3aKOHBI CIIOKEHUS W YMHOXEHUS, PACHpPEIEIUTENbHbIN 3aKOH YMHOMCHHS
OTHOCHUTEIILHO CIIOKEHUS, 000CHOBAHUE AI2OPUMMO8 8bINOIHEHUS APUDMEMUUECKUX OeltiCmEULL.

CreneHb ¢ HATYPAJIbHBIM MOKA3aTeIEeM

3anuce 4yucia B BUAE CYMMBI Pa3psSAHBIX CIAracMbIX, MOPSIOK BBINOJHEHUS IEUCTBUI B BBIPAXKEHUAX, COAECPKALIUX
CTEIICHb, BBIYUCIICHUE 3HAYCHUN BBIPAKEHUH, CONEPKALUX CTENEHbD.

YucaoBble BbIPpaKeHU

HucioBoe BBIpaXXEHHUE U €r0 3HAUYCHUE, ITOPSI0K BBIITOJIHEHUS JCUCTBUM.

lejienue ¢ ocTaTKOM

JleneHne ¢ OCTaTKOM Ha MHOKECTBE HATYPAJbHBIX YUCEN, cgoucmea oOeneHusi ¢ ocmamkom. IlpakTudeckue 3anauu Ha
JICJICHUE C OCTAaTKOM.
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CBoiicTBa M NIPU3HAKHU AeJIMMOCTH

CBOMCTBO J€IMMOCTUA CYMMBI (pa3HocTH) Ha yucio. [Ipusnaku nenumoctu Ha 2, 3, 5, 9, 10. Ilpusnaku oenumocmu na 4, 6,
8, 11. Jloxazamenbcmeo npusnaxog oeaumocmu. PellieHne npakTUUeCcKuX 3a/iad ¢ IPUMEHEHUEM MTPU3HAKOB JEITUMOCTH.

Pa3jioxkeHue 4ync/ia Ha NMPOCTbIe MHOKUTETH

[TpocTeie u cocTaBHBIE YUCIIA, peuiemo Ipamocgena.

Pa3noxeHnue HaTypaJbHOTO YUCIIA HA MHOKHUTEIH, PA3JIOKEHUE HA MPOCTbIE MHOXKUTENN. Konuuecmeo oenumeneii yucna,
AN2OPUMM PA3IONACEHUS YUCTA HA NPOCHble MHOMCUMENU, OCHOBHAS Meopema apughmemuKu.

AuiredOpanyecKue BbIPpAKEHUA

Hcnonb3oBanue OYKB AJii OOO3HAUYECHMS] YMCEN, BBIUMCICHUE 3HAYCHUS alIreOpandyeckoro BBIPAXKEHUS, MPUMEHEHHE
anredpandeckuX BhIpAXKEHUH JIJIs 3aIMCH CBOMCTB apu(PMeTHUEeCKUX EHCTBUIMA, TpeoOpa3oBaHue aareOpandecKux BhIPaXKEHUH.

Jeaurenu u KpaTHbie

Jlenutenb U €ro CBOWCTBa, OOIMIMI JIETUTENb JBYX M Oojiee uucel, HauOOIbIINK OO J1eTuTeNb, B3aUMHO MPOCTHIC
4HCiia, HaXOXJIeHue Haubojbiiero obmiero aenurens. KpaTHoe u ero cBoicTBa, oOlee KpaTHOE JBYX W 0Oojiee dwHcCel,
HavMMeHbIIIee 00111ee KpaTHOE, CIIOCOObI HAX0XKACHUSI HAUMEHBIIEro 00I1Iero KPaTHOTO.

JIpoou

OObIKHOBEHHBIE APOOH

Mo, yacTth, 1poOHOE uKcio, 1poOb. poOHoe unciao Kak pe3ynbrar JeneHus. [IpaBuibHble W HempaBUIIbHBIE JIPOOH,
CMelllaHHas ApoOb (CMEIIaHHOE YUCTIO).

3anuch HATypaJbHOIO 4YHMCJIa B BUJE JpoOM C 3aJaHHBIM 3HAMEHaTeleM, NpeoOpa3oBaHME CMEIIAHHOW ApoOu B
HEIPaBUJIbHYIO Ap00b U HA00OPOT.

[TpuBenenue apodeit k oOeMy 3HameHaTento. CpaBHeHHE OOBIKHOBEHHBIX APOOEH.

CrnoxeHre U BhIYUTaHUE OOBIKHOBEHHBIX JpO0ei. YMHOXKEHUE U JEICHHE OOBIKHOBEHHBIX APOOCH.

Apudmernueckue TeUCTBHS CO CMEIIAaHHBIMU IPOOSMH.

Apudmernueckue NeUCTBUS C TPOOHBIMU YUCIIAMHU.

Cnocobbl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHEHUEe NPU 8bINOJIHEHUU 0eUCmEUI.

JecAaTuYHBbIE TPOOH

[lemass m apoOHas ywactu necatuuHoi npoOu. IIpeoOpazoBaHue necATUYHBIX NIpoOeli B OObIKHOBeHHBIE. CpaBHEHHE
JEeCATUYHBIX JIpoOei. CloKeHrne U BIYUTAHUE JIECATUYHBIX ApoOeit. OKpyTrieHue AeCITUUHBIX ApoOeil. YMHOKEHUE U JIeJIeHne
JNECATUYHBIX Tpo0el. [lpeobpazosanue obbikHOBeHHbIX Opobell 8 decsimuunble Opoou. Koneunvie u beckoHeunvle OecamuyHbvle
opoou.
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OTHOUIEHHE IBYX YHCEJT

Macmtab Ha minane u kapre. [Iponopiuu. CBoicTBa nponopuuii, TpUMEHEHUE MPOMOPLMA U OTHOIICHUNA MPU PEIICHUU
3a/1ay.

Cpennee apudmeTrniueckoe ymnceli

Cpennee apudmernueckoe AByX yucen. M3o0pakeHne cpeaHero apu(PMETHIECKOTO NBYX UYMCEN Ha YUCIOBOW MPSIMOM.
Pemenne mpakTuyeckux 3aad ¢ MPUMEHEHUEM CpeHeTo apudmeTndeckoro. Cpedrnee apughmemuneckoe HeCKOIbKUX YUCEI.

IpoueHTHI

[lonarue mporieHTa. BhIunciieHre MPOLEHTOB OT YMCa M YUCia MO0 M3BECTHOMY IPOIICHTY, BBIPA)KEHHE OTHOIICHUS B
MpOILEHTaxX. PeleHrne HeCIOAKHBIX MPAKTUYECKUX 3a7ad C MPOLIEHTAMM.

JAuarpamMmmbl

CronbuaTeie ¥ KpyroBble Auarpammbl. V3Binedenue uHbopmaiuu U3 quarpamm. HMzobpasicenue ouazpamm no 4ucio8bim
OAHHBIM.

Payuonanvuvie yucna

IHonoxuTeNbHBIE H OTPHLATEIbHBIE YHCIA

N300pakeHre 4ucen Ha YUCIOBOM (KoopauHAaTHOW) mpsimoil. CpaBHeHue uucen. Monynb 4Mclia, T€OMETpUYecKas
MHTEpIIpeTanus MoayJsst yucia. JIeMcTBUS ¢ MOJ0KUTEILHBIMU U OTPUIIATEILHBIMU YUCIaMU. MHOXKECTBO 1IEJbIX YHCEl.

IlonsiTHe 0 panuoOHAJBLHOM 4ucjae. [lepsuunoe npeocmasieHue 0 MHOMCECMBE DPAYUOHATbHLIX Yucen. JlecTBus c
palMOHAILHBIMUA YHCIIAMH.

Pewenue mexcmoguix 3a0au

EnuHunbl u3MepeHWii: [JIMHBI, TUIOIIAAU, 00bEeMa, MAacChl, BPEMEHH, CKOPOCTHU. 3aBUCUMOCTH MEXKIY €IWHUIIAMHU
M3MEPEHUS KaKI0M BEJIMUUHBI. 3aBUCUMOCTH MEXIYy BEIUYMHAMU: CKOPOCTh, BPEMSI, PACCTOSTHUE; TPOU3BOIUTEILHOCTD, BPEMS,
paboTa; 1eHa, KOJIUIeCTBO, CTOMMOCTb.

3amauu Ha Bce apudmMeTHYecKUEe NeHCTBUSA

Pemenne TekcTOBBIX 3amad apudMeTHdecKuM crocoOoMm. Mcmonb3oBanue TaOMUIl, CXEeM, YEPTEKEW, APYTHX CPEICTB
MPEJCTABIICHHS JaHHBIX MPU PEUICHUHU 3aJa4H.

3amauu HA IBUKEeHHE, PA00TYy U MOKYNKH

Peliennie HECIOXKHBIX 3a/a4 HA JIBUKEHUE B MPOTUBOIOJIOKHBIX HAMPAaBICHUSX, B OJJHOM HANpaBJICHUU, ABUKEHUE IO
pEKe 0 TEUCHUIO U MPOTUB TeueHus. Perienne 3a1au Ha coBMecTHY0 padoTty. [IpuMenenue apobeit mpu penieHuu 3a1ad.

3axauu HA YACTH, 10JIH, IPOLEHTHI

Pewienne 3a1a4 Ha HaX0XKIEHUE YAaCTH YUCJA U YUCJIA MO €ro yacTu. PemeHne 3aiad Ha OpoueHTsl U noau. [Ipumenenune
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MPONOPIIMIA MPH PEIICHUH 3a]1a4.

Jloruueckue 3aga4u

Pemenne HECTOKHBIX JJOTUIECKUX 3a7ad. Peuienue nocuyeckux 3a0au ¢ nomowsbto epagos, maoauy.

OcCHOBHBIE METO/IbI pellleHHsl TEKCTOBBIX 3a/1a4: apu(METHIECKH, mepedop BapuaHTOB.

Harasinnas reomerpusi

durypsl B okpyxaromem mupe. Harnsaaele mpeactaBieHus o ¢Gurypax Ha IUIOCKOCTH: TMpsMas, OTPE30K, JIyd, YTroJI,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>XHOCTb, Kpyr. UYeThIpeXyroJibHUK, MPSMOYTOJbHUK, KBajapar. TpeyroyibHUK, 6uosl
mpeyeonbHukos. llpasunvhvie mHo2oyeonbHuku. V300paxkeHrne OCHOBHBIX T€OMETpUYEeCKUX (Puryp. Bzaumnoe pacnonoscenue
08YX NPsAMbBIX, O0B8YX OKDYICHOCMEU, NPAMOU U OKpyycHocmu. JlmuHA oOTpe3ka, JIOMaHOW. EAMHUIIBI W3MEpeHHsS JJIMHBIL.
[TocTpoenue oTpe3ka 3agaHHON JMHBL. Bunel yrimos. ['pagycHas mepa yria. M3mMepeHne M MOCTPOEHUE YIVIOB C MOMOIIBIO
TPaHCIIOPTHUpA.

[lepumerp MHOrOyroipHuka. [loHsTHe miomanu GUrypsl; eIUHUALBI U3MepeHus Tuioaau. [lnomans npsMoyroibHIKa,
kBajpara. [IpubnuxenHoe uaMepeHue miomiaau Guryp Ha kieryatoit Oymare. Pasnosenuxue ghueypeoi.

Harnsinaele mpencraBieHus O MPOCTPAHCTBEHHBIX (urypax: KyO, mapajuiesienurnen, npu3Ma, mupamuaa, map, cdepa,
KOHYC, uauHAp. M300paxkenne npocTtpaHCTBEHHBIX GUryp. Ilpumepst ceuenuii. MHoeoepannuxu. IlpasunbHvie MHO20CPAHHUKU.
[Tpumepsl pa3zBepTOK MHOTOIPAaHHUKOB, IIWJIMHAPA U KOHYCA.

[Tonsarue o0beMa; enuHUIBI 00beMa. O0beM MPSIMOYTOJILHOTO Tlapajuiesienunesaa, Kyoa.

[Tonsartue o paBeHcTBe puryp. LlenTpansHas, oceBas u 3epkaivras cummeTpuu. M3o0paxenue CMMMETPUYHBIX QUryp.

Pemenue npakTHYeCcKux 3a7a4 ¢ MPUMEHEHHUEM MTPOCTEUILINX CBOMCTB QUTYP.

HUcTropust MaTeMaTuKH

llossnenue yugp, 6yxs, uepoenugos 6 npoyecce cuema u pacnpedenenuss npooykmos Ha J{pesnem bnuoxcnem Bocmoke.
Cés3b ¢ Heonumuueckoti pegonoyuell.

Poowcoenue wecmuoecamepuunou cucmemul cuucienus. llosenenue decimuurol 3anucu yucer.

Poowcoenue u pazeumue apugpmemuru namypanvuwix yucen. HOK, HO/J, npocmeie uucna. Pewwemo Spamocghena.

Tlosenenue Hyna u ompuyamenvhvix yucen 8 mamemamuxe opesnocmu. Ponw /Juogpanma. [louemy (—1)(—1) =+17?

Ipobu 6 Basunone, Ecunme, Pume. Omkpoimue oecaimuunvix opobeu. Cmapunmnsie cucmemvl mep. /lecamuynvie Opoou u
Mmempuueckas cucmema mep. JI. Maznuyxutl.

Conep:xanue Kypca MaTeMaTHKHU B 7-9 Kjaccax
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Anreopa
Yucna
PanmonanbHble ynciaa
MHOXeCTBO palMOHAIBHBIX uHncesl. CpaBHEHHE palMOHAIbHBIX uuced. JleHcTBUS C paluOHAIbHBIMU YHCIIAMMU.
Ilpeocmasnenue payuoraibHO20 YUCIA OeCAMUUHOU OPOObIO.
HppaunonajabHblie yncjia
[TonsiTne wppammoHadbHOTO 4HCHa. Pacmo3HaBaHuWe HppanMOHANBHBIX uuced. [lpuMmepbl Aoka3aTensCTB B airedpe.

UppanmonaibHOCTh YKCia «/E . [lpumenenue B reometpun. Cpagrenue uppayuoHaibHuix yucei. Muoocecmeo deticmeumenbHulx
yucer.

Toscoecmeennwvle npeodpaszoeanus

YucaoBbie 1 OyKBEeHHbIE BHIPAKEHUSA

BripaxkeHne ¢ nepeMeHHON. 3HaueHue BbipakeHus1. [logcTaHoOBKa BhIpaKEHU BMECTO IEPEMEHHBIX.

Ilesable BbIpameHus

Crenenb C HaTypaJgbHBIM TIOKa3zateleM H ee¢ cBoicTBa. [IpeoOpa3oBaHMsi BBIPAKEHUI, COJEP)KAIUX CTENEHU C
HaTypaJbHBIM MTOKa3aTeJIEM.

OpnowieH, MHOTOWIeH. J[eMCTBUSI C OJHOYJIEHAMH M MHOTOYICHAMH (CJIOKEHUE, BhIUMTAHHE, YMHOXKEHHUE). DOpMYIIbI
COKpaIIEHHOTO0 YMHOKEHHS: Pa3HOCTh KBaJpaTOB, KBAApPaT CYMMbl M pPa3HOCTU. Pa3jokeHMe MHOTrouYjieHa Ha MHOXXHUTEIH:
BBIHECCHUE OOIIEr0 MHOXUTENSI 3a CKOOKH, 2pYnnuposKa, nNpumeHeHue (opmyl COKpaujeHHo2o yYmHodicenus. Keaopamuwiii
mMpexuieH, pasnodceHue Keaopamuo2o mpexuiend Ha MHOICUMEu.

/{po0HO-paniuoHaJIbHbIE BHIPAKEHUS

Crenenp ¢ 1enbpIM TIOKazareneM. [IpeoOpasoBanue ApOOHO-THMHEHHBIX BBIPAKEHUMN: CIOXKEHUE, YMHOXXCHHE, JEICHHE.
Aneebpauueckas Opobw. Jlonycmumoele 3HAUEHUs NEPEMEHHbIX 6 OpPOOHO-payuUoOHANbHLIX ebipadiceHusax. CoxpaujeHue
aneebpauveckux Opobdeu. Illpusedenue ancebpauveckux opobeti Kk obwemy 3HaMeHamento. [leticmeus ¢ aneeopaudecKumu
OpooAMU. ClIoJICEeHUe, blUUMAaNLe, YMHOMCEeHUe, OeleHUe, 8036e0eHUe 8 CIENeHb.

IIpeobpazosanue vipasicenuti, cOOePHCAUUX 3HAK MOOYIIA.

KBaaparHbie KOpHH

Apudmernueckunii KBaJpaTHbI KopeHb. [IpeoOpa3zoBaHre BBIpaXXEHUHM, COACpKANIUX KBaJpaTHBIE KOPHH: YMHOXKEHUE,
JIeJIeHNE, BBIHECEHNE MHOKHUTEIIS U3-TI0]1 3HaKa KOPHSI, BHeCeHUue MHO*CUmMesi N0 3HAK KOPHSL.

Ypasnenun u nepasencmea
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PaBencrBa

Uucnosoe paBeHCTBO. CBOMCTBA YHCIIOBBIX PABEHCTB. PABEHCTBO C MEPEMEHHOM.

YpaBHeHust

[lonsiTue ypaBHEHHs UM KOpHsS YypaBHEHHUs. [Ipedcmaenenue o pasnocunvrocmu ypasHenui. Obaacmv onpeoenemus
ypasHenus (001acms 00NYCMUMbIX 3HAYEHUL NePEeMEHHO).

JIuHeiiHOe ypaBHEHHE U er0 KOPHU

Pemienne nuHEWHBIX ypaBHEHUU. Jluneunoe ypaenenue c napamempom. Konuuecmeo Kopmueu IUHEUHO20 YPAGHEHUS.
Pewenue nuneiinvix ypasnenuii ¢ napamempom.

KBagpaTHoe ypaBHeHNe U er0 KOPHU

KBagpaTtHbie ypaBHeHus. HenoHble KBaipaTHbIE YpaBHEHUS. JJUCKPUMUHAHT KBaApaTHOTO ypaBHeHUs1. DopMyna KopHei
KBaJpaTHOTO YypaBHeHUs. Teopema Buema. Teopema, obpamnas meopeme Buema. PernieHue KBaJpaTHBIX ypaBHEHUH
UCIIOJIb30BaHUE (POPMYJIBI ISl HAXOXKJICHUS KOPHEH, epagpuueckuii memoo peuileHus, paszilodceHue Ha MHOMXcUumenu, noooop
KOpHeli ¢ ucnonv3oeaHuem meopemsvl Buema. Konuuecmeo kopHeli K8aOpamHo20 YPAGHEHUs 8 3ABUCUMOCHU OM €20
ouckpumunanma. buxeadpamuvie ypasnenus. Ypasuenus, ceooumvle K JUHEUHbIM U Keaopamuwvim. Keaopamuvie ypasnenus c
napamempom.

/{po0HO-panuOHA/IbHbIC YPABHECHUA

Pemienne npocreimmx 1poOHO-TUHEUHBIX YpaBHEHUN. Pewenue OpooHO-payuoHaibHbiX YpasHeHUII.

Memoowvl peuwienus ypagnenuii: mMemoovl PABHOCUIbHBIX NPeoOpa308aHuil, Memoo 3aMeHbl NepemMeHHOU, cpaguuecKuil
Mmemoo. HcnonvzosaHnue ceoticme (hyHKyuil npu peuieHuu ypagHeHul.

Ilpocmetiwue uppayuonaivHvle ypasHenus suoa | /f (x) =a, \/ f(x)= \fg (x) .

Ypaeuenus suoa x"=a .Ypasnenus 6 yenvix yucnax.

Cucrembl ypaBHEeHUH

VYpaBHeHue ¢ AByMsl TNepeMeHHbIMU. JIWHeHHOe ypaBHEHHME C JABYMs IMEpeMEeHHbIMU. [Ipsamas kak epaguueckas
unmepnpemayus IUHeUHo20 YPAGHEeHUs C 08YMA NePeMeHHbIMU.

IloHATHE cUCTEMBI ypaBHEHUN. Pellienre cCucTeMbl ypaBHEHHMN.

MeTo/bI pelieHns: CUCTEM JIMHEHHBIX YPAaBHEHUH C IBYMSI IEPEMEHHBIMU: 2paduueckutl Memoo, Memoo CIOHCEeHUsl, METO]T
ITOJICTAHOBKH.

Cucmembvl TUHEUHBIX YPAGHEHULL C NAPAMEMPOM.

HepaBencrBa

Uucnosele HepaBeHcTBAa. (CBOMCTBAa YHMCIIOBBIX HEpPaBeHCTB. lIpoBepka CHpaBeNIMBOCTM HEPABEHCTB IPU 3aJaHHBIX
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3HAYEHUSX NTEPEMEHHBIX.

HepaBenctBo ¢ mepemenHoi. Ctporue M HecTporue HepaBeHCTBA. (Oonacmb onpedenenus HepagenHcmea (obaacmoe
00NYCMUMbIX 3HAYEHUL NePeMEeHHO).

Pemenre TMHENHBIX HEPABEHCTB.

Keaopamnoe mepasencmeo u eco pewienusi. Peuienue K8aOpamHulX HEpABEHCMS. UCNOIb308AHUE CEOUCME U epagura
K8AOpamu4Hol QyHKyuu, Memoo UHmepaanos. 3anucy peuieHus K8aopamHo20 HepaseHCcmad.

Pewenue yenvix u 0pobHO-payuonanbHvlx HepaseHcme MemooomM UHMEPBALOs.

CucreMbl HEPaBEHCTB

CucrtemMbl HEpPAaBEHCTB C OJHOM TMepeMeHHO#. PeleHne cucCTeM HEPAaBEHCTB C OJHOM MEPEMEHHOM: JUHEHHBIX,
keaopamuwsix. U300paskeHne perieHnsi CACTEMbl HEPABEHCTB Ha YMCJIOBOU MPSMOM. 3aluch PEIICHHs] CUCTEMbI HEPABEHCTB.

Dynxkuyuu

IHonsaTHe PpyHKUMMU

JlexapToBBl KOOPAMHATHI Ha TUIOCKOCTU. DPOpMHUpOBAaHUE NPENCTABICHUNA O METANpPEeIMETHOM MOHITHH «KOOPIAMHATHD.
CriocoObl 3aaHust PYHKIUMN: aHATUTUYECKUH, rpaduueckuit, Tabnuunbiil. ['paduk ¢pynknuu. [Ipumepsl QyHKIMHI, MOTy4aeMbIX
B TIPOIIECCE KCCIIECIOBAHUS PA3IMYHBIX PEAbHBIX TPOILIECCOB M pElICHHs 3anad. 3HaueHwe (yHKuuu B Touke. CBoMCTBa
byHKIUMi: 00MacTh ONpeneneHusl, MHOXKECTBO 3HAYCHUW, HYJIH, MPOMEXYTKH 3HAKOIIOCTOSHCTBA, UYemHOCMb/HeuemHoCb,
MPOMEXKYTKH BO3pacCTaHMsI U yObIBaHUS, HANOOJbIIIee U HaUMEHbIIee 3HaueHus. VccnenoBanne QyHKINH 10 ee TpaduKy.

Ilpeocmaenenue 06 acumnmomax.

Henpepvignocmov ¢hynxyuu. Kycouno 3a0anuvie hynxyuu.

JIuneiinas pyHkums

CaoiicTBa 1 rpaduk TuHEeHHON QyHKUIMU. YTIIOBOM Kod(dduireHt npsimMoi. Pacnionoxenue rpaduka TMHEHHONW QyHKIIMN B
3aBUCUMOCTH OT €€ YIJIoBoro koddduimeHta u cBOOOMHOTO ujieHa. Haxoowoenue kodg@uyuenmos nuHeuHou @QyHKyuu no
3A0aHHBIM YCI0BUAM: NPOXOHCOEHUE NPAMOU depe3 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOAHCOeHUe NPAMOU Uepe3
OAHHYI0 MOYKY U NAPALIEbHOU OAHHOU NPSIMOIL.

KBaaparuynas pyHkuus

CaoiicTBa u rpaduk kBagpatuuHoi QyHkiuu (mapabdona). Ilocmpoenue epagurxa keaopamuyHo QYHKYuUU no mMouKdaMm.
Haxoxnenue Hynel KBaapaTHUHOW (YHKIUU, MHONMCECMEA 3HAYEHUL, NPOMEHCYMKO8 3HAKONOCMOAHCMBA, NPOMENCYMKO8
MOHOMOHHOCMU.

OobOpaTHasi NPONOPUMOHAIBHOCTD

y k
CpoiicTBa QYHKINH y = K y== ['unepbomna.
X
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I'pajpuku ¢ynkyun. Ilpeobpazosanue cpaguka Gynkyuu y=f(x) 011 nocmpoenus 2pagukod @GyHKyuu 6uda

y=af (kx+b)+c-
o k

I'pagurxu ¢pynxyuii y=a+—— .y — VX y=3x y=|«

IMocienoBaTeJILHOCTH U MPOTPECCHH

YucnoBass mnociienoBaTenbHOCTh. [IprMEpBl YMCIOBBIX MOCIENOBATEIBHOCTEN. bBECKOHEUHBIE NOCIEA0BATEIBHOCTH.
ApudmeTndeckasi IporpeccHs U ee cBolcTBa. I 'eomeTpruueckas mporpeccus. @opmyna obuie2o wiena u cymmol N Nepewix YleHO8
apugmemuueckotl u ceomempuyeckou npoepeccuil. Cxo0auasics 2eoMempuyecKas npoepeccus.

Pewenue mexcmoguix 3a0au

3amauun Ha Bce apudMeTHUYeCcKUEe NeHCTBUS

Pemienne TekcTOBBIX 3amau apupMeTHdecKuM criocoOoMm. Mcmonb3oBaHue TaONUIl, CXE€M, YEpTEKEW, JAPYTHX CPENCTB
MPEACTABIICHNS JAHHBIX [IPU PELICHUU 3a1a4H.

3amayu HA IBUKEeHHE, Pa00Ty M MOKYNKHU

AHanmu3 BO3MOXHBIX CHUTyalliii B3aWUMHOTO PACIOJIOKEHHS OOBEKTOB NPHU WX JBIKEHUHM, COOTHOIICHHS OOBEMOB
BBITIOJIHSIEMBIX pa0OT MPU COBMECTHOM padoTe.

3axa4u HA YACTH, 101U, IPOLECHTHI

Pemenue 3a1a4 Ha HAXOXK/IEHWE YaCTH YMCIIA U YKCTIA 10 ero yacTu. Penienue 3aiad Ha NpoLeHTsl U Joiu. [Ipumenenue
MIPONIOPLIMM MPH PEIICHUH 3a1a4.

Jloruueckue 3a1a4u

Pemenue noruveckux 3anad. Peutenue noeuueckux 3a0ad ¢ NoMousto epaghos, maobauy.

OcHOBHBIEe METO/AbI pellieHUs TEKCTOBBIX 3a7a4: apudMeTHUECKUM, aareObpandeckuii, mepedop BapuaHToB. [lepsuunvle
npeocmasieHusi 0 Opy2ux Memooax peulenus 3a0ay (ceomempuieckue u spaguieckue memoobwl).

CraTrucTika v Teopusi BepOATHOCTE

Crarucruka

Tabmuunoe u rpaduueckoe MpeACTaBICHUE JaHHBIX, CTOJOYAThle W KPYroBbIE TUArpaMmbl, TpaduKu, MPUMEHECHHE
auarpaMMm U TpaduKoOB JIJIsl ONKMCAHUS 3aBUCUMOCTEHN peajbHBIX BEJIMYMH, U3BJICUEeHHWE WHGOpMAIMKU U3 TAaOJIUI], TUarpaMM U
rpadukoB. OnucarenbHble CTATUCTUYECKUE MOKA3aTeNId YUCIOBBIX HAOOPOB: cpeHee apudmernyeckoe, mMeduara, HauboIbIIee
Y HanMeHbllIee 3HaueHHs. Mephbl pacCeuBaHus: pa3Max, OuUcCnepcusi U CMmaHoapmHuoe OmKIOHeHUe.

Cny4daitHasg M3MEHYMBOCTh. V3MEHUMBOCTh NpU HU3MEPEHUSX. Pewaiowue npasuna. 3aKOHOMEPHOCMU 6 UZMEHYUBBIX



37

BENUYUHAX.

Cay4aiinbie cOObITHS

CrayyaiiHple OMBITHI (SKCIIEPUMEHTHI), 3JEMEHTApHBbIC Cly4yailHble COOBITHS (MCXO0bl). BeposSTHOCTH 3leMeHTapHBIX
coObITuid. COOBITHS B CIIYy4aiHBIX SKCIIEPUMEHTAX U OJAaronpHUsITCTBYIOLIUE dJIEMEHTAPHBIE COOBITHSA. BEpOATHOCTH CITydaiHbIX
coObiTuii. OmNBITBI C PAaBHOBO3MOXKHBIMH  3JIEMEHTApHBIMU  COOBITUAMH. Kiaccuueckue BEpOSTHOCTHBIE OMBITBI €
HCIIOJIb30BaHUEM MOHET, KyOUKOB. [Ipedcmasgnenue cobvimuil ¢ nomowwto ouazpamm Junepa. [Ipomuononodcnvle cobvimus,
oOveouneHue u nepeceuenue coovimuu. Ilpasuno cnoocenusi eeposmuocmeti. Cnyuaunviti  6vioop. Ilpeocmasnenue
aKcnepumenma 6 6ude oOepesa. Hezasucumvle cobvimusa. Ymuoowcenue eeposmuocmeu  HE3A8UCUMBIX  COOBLIMULL.
Ilocnedosamenvuobie nezasucumvle ucnoimanus. IlpeacraBienne 0 HE3aBUCUMBIX COOBITUSIX B )KU3HHU.

Inemenmovl KOMOUHAMOPUKU

IIpasuno ymnoscenus, nepecmanosku, gaxmopuan yucia. Couemanus u yucio covemanui. Popmyna yucia couemaHuil.
Tpeyeonvrux Ilackansa. Onvimsl ¢ OONLWUM YUCTIOM PABHOBOIMONCHBIX IJIEMEHMAPHBIX coObimuUl. Boiuucnenue eeposmuocmeli 8
ONbIMAX C NPUMeHeHUeM KOMOuUHamopuvix gopmyn. Ucneimanus bepnynnu. Ycnex u neyoaua. Beposmuocmu cobvimuti 6 cepuu
ucnoimanuu bepuynnu.

Cnyuaiinvle eenuuunbl

3HakomMcmeo co CAYYAUHbIMU BEIUHUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEmHbIX CAVHAUHbIX eenudul. Pacnpedenenue
sepossmuocmetl. Mamemamuuecxoe odcuoarue. Ceoticmea mamemamuyeckoeo odicuoanus. [lowamue o 3axone OorbUIUX YUCE.
Hsmepenue eeposmunocmeti. Ilpumenenue 3aKoHa OOILWUX YUCELl 6 COYUONO2UU, CMPAXOBAHUU, 6 30PABOOXPAHEHUl,
obecneuenuu 6e30NACHOCU HACENeHUsL 8 YPE3BbILALIHbIX CUMYAYUSIX.

I'eomerpus

I'eomempuueckue guzypor

Durypsl B reOMeTPUU M B OKPY KalolleM MuUpe

['eomerpuyeckas purypa. DopMupoBaHUEe IPEACTABICHUN O METATIPEIMETHOM TTOHATHU «PUTYpay.

Touka, nuHUS, OTPE30K, MpsMas, Jyd, JOMaHas, TUIOCKOCTb, yroj, OMCCEKTpHca yrjia U €€ CBOMCTBA, BHUJIbI YTJIOB,
MHOTOYTOJIbHUKH, KPYT.

OceBas cummeTpust reomeTpuueckux puryp. LlenTpanbHas CMUMMETpHUsl TEOMETPUUECKUX PUTYD.

MHOroyroJibHUKHU

MHOroyroyibHUK, €ro 3JIEMEHTHI U €r0 CBOKMCTBA. Pacrno3HaBaHre HEKOTOPBIX MHOTOYTOJIbHUKOB. BblnyKiible U HeB8blNnyKable
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MHo2oyeobHuKy. [IpaBUIIbHBIE MHOTOYTOJIbHUKH.

Tpeyronpuuku. BreicoTa, mMeauaHa, OuMCCEKTpHca, CPEIHss JMHUS TPEyrojabHUKa. PaBHOOEIpPEHHBIH TPEYroibHUK, €Tr0
CBOMCTBA W IIpU3HAKU. PaBHOCTOPOHHMHN TPEYroiabHUK. lIpAMOYronpHBINA, OCTPOYTOJIBHBIM, TYNOYTOJBHBIA TPEYTOJIbHUKH.
Bremnue yriel TpeyronbHuka. HepaBeHCTBO TpeyroJbHUKA.

Yerpipexyronpuukn. [lapamienorpamm, pomO, TPsSMOYTOJbHUK, KBaApaT, Tparenus, paBHOOCApPEHHAs Tparemus.
CBoiicTBa U NMpU3HAKY MapajuieorpaMma, poM0a, MpsIMOYTOJIbHUKA, KBajpaTa.

OKkpy:KHOCTB, KPYT

OKpY>KHOCTb, KPYT, UX JIEMEHTHI U CBOMCTBA; LICHTPAJIbHbIC U BIUCAHHbIE YIIIbl. KacatenbHas u cexywas K OKpyKHOCTH,
ux ceoticmea. BrincanHble U ONMCAaHHBIE OKPY>KHOCTH ISl TPEYTOJIbHUKOB, Yemblpex)20IbHUKO8, NPABULIbHbIX MHO20Y201bHUKOS.

I'eomeTpuyeckue purypol B IpocTpaHcTBe (00bEMHbIE TeJIa)

Mmuozoepannuk u e2o snemenmol. Hazeanus MHO202PAHHUKOG C PA3HBIM NOJOMNCEHUEM U KOuYyecmeom epareil. I1epBuUHbIC
MPEJCTABICHUS] O TUpaMuje, MapajuieNenurene, npusme, chepe, mape, MWIMHIPE, KOHYCe, WX DJIEMEHTaX M MPOCTEHIINX
CBOWCTBAX.

Omnowenusn

PaBenctBo uryp

CBoiCTBa paBHBIX TPEYTOJBHUKOB. [ [pU3HaKK paBEeHCTBA TPEYTOJIBHUKOB.

IHapa/uie1bHOCTH NPSAMBIX

[Ipu3Haku U CBOMCTBA MapaJIEAbHBIX NPSIMBIX. Akcuoma napaniervnocmu Eexnuoa. Teopema Daneca.

IHepneHauKyAsipHBbIE NPSIMbIE

[Ipssmoint yron. [lepnenaukynsap k npsmoi. Haknonnas, npoekuuns. CepeauHHBIN NEPIEHANKYIAP K oTpe3Ky. Ceouicmea u
NPU3HAKU NePNEHOUKYISPHOCIU.

Ilooooue

IIponopyuonanvuvie ompesku, nooobue gueyp. Ilooobnvie mpeyeonvruuxu. Ilpusnaxu nooodus.

B3aumHoe pacnoJio:keHue psiMON U OKPYKHOCTH, 08YX OKPYIHCHOCHIEII.

H3mepenusn u evtuucienus

Beauunnbl

[Tonstue Benuuunsl. [Inuna. M3mepenune nnvnbl. EnnHunbe n3sMepenus JinuHbl. Bennuuna yrna. ['pagycHas mepa yria.

[TonsaTHE O MJIOIIAAM MIOCKOW (PUTYPHI U ee cBoMcTBaX. M3aMepenue miomanei. EAMHUIIBI n3MepeHus II0IIaIn.

[IpencraBnenne 00 oobeme u ero cpoiicTBax. Miamepenue oobema. EnuHuUIB n13MepeHus: 00beMOB.

N3Mmepennsi 1 BLIYUCICHUS
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NHcTpyMeHTBl ISl U3MEPEHUM W TOCTPOCHUM; W3MEPEHHE U BBIYUCICHHUE YIJIOB, JUIMH (pacCTOSHUM), IUIOUIaJeH.
Tpuronomerpuyeckue QyHKIIUU OCTPOTO yria B MPSMOYTOJIBHOM TPEYTOJNIbHUKE Tpuconomempuueckue yHKyuu mynozo yaid.
Bpruncnenne 3JIEeMEHTOB TPEYrOJBHUKOB C HCMOJIB30BAHUEM TPUTOHOMETPUUYECKUX COOTHOLICHUNA. DOpMysbl IUIOMIAIH
TPEYTOJIbHHKA, TapajuielorpaMMa M €ro YacTHBIX BHUAOB, (OPMYJBI JIJIMHBI OKPY)KHOCTH W Tuiomaau kpyra. CpaBHEHHE H
BbIuKcneHue mwiomaaeil. Teopema Iudaropa. Teopema cunycos. Teopema xocunycos.

Paccrosinus

Paccrosinue Mexay Toukamu. Pacctosinue ot TOUku A0 npsMoi. Paccmosnue medcoy ghueypamu.

I'eomempuueckue nocmpoenusn

["'eoMeTpudecKkre MOCTPOEHUS IS WILTIOCTPAIIMN CBOMCTB T€OMETPUUECKUX PUTYD.

NHCcTpyMeHTBI 711 TOCTPOCHUM: LUPKYJb, JUHEWKA, YTOJIbHUK. [Ipocmetiuiue nocmpoeHus yupkyiem u JUHEUKOU:
nocmpoeHue OUCCeKmpucsol yeia, NepneHOUKYIapa K npsamotl, yena, pagHoco 0aHHOMY,

IlocmpoeHnue mpey2o1bHUKO8 N0 MpeM CIOPOHAM, 08YM CHOPOHAM U Y2Ily MeHcOy HUMU, CMOPOHEe U 08YM NPUTeHCAUUM K
Hell yenam.

enenue ompesxa 6 0aHHOM OMHOWEHUU.

I'eomempuueckue npeoodpazosanus

IIpeoOpasoBanus

[Tonsarue npeobpazoBanusi. [IpeacraBienre o MeTanpeaIMETHOM MOHATUU «IIpeoOpazoBanuey». Ilododue.

JBrKeHust

OceBasg U LEHTpaldbHAasi CUMMETPHS, HOBOPOM U Napanieivhvili neperoc. Komounayuu 08udiceHutl Ha NA0CKOCMU U UX
ceolicmaa.

Bexkmoput u koopounamoel Ha na1ocKkocmu

BexTopsl

[lonsiTue BekTOpa, MEUCTBUS HAJ BEKTOpaMH, HCIOJIb30BAaHUE BEKTOPOB B (UBUKE, pasiodiceHue 6eKmopa Ha
cocmasnanwue, CKAIsApHoe npou3gedeHue.

Koopaunarsl

OCHOBHBIE TOHSTHS, KOOPOUHAMbL 6EeKMOpA, paccmosiHue mexcoy moukamu. Koopounamwvl cepedunvl ompeska.
Ypasnenus gueyp.

IIpumenenue 6ekmopos u KoopouHam OJisi peueHus NPOCMeUUUx 2eoMempudecKux 3a0adu.

HUcropust MaTeMaTUKHU

Bosnuxnosenue mamemamuku Kak Hayku, smansl ee pazeumus. OcCHO8Hble paszdenvl mamemamuku. Bwioarowuecs
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Mamemamuxy U ux 6K1ao 6 pazeumue HayKu.

beckoneunocms mnoocecmea npocmeix uucen. Yucna u onunvl ompeskos. PayuonanvHvlie uucna. I[lompebnocmov 6
uppayuonanvHulx yucaax. Lllkona Iugazopa

3apooicoenue anecedbpuvl 6 Heopax apugpmemuru. An-Xopesmu. Poocoenue dyxeennoti cumsonruxu. 1. @epma, @. Buem, P.
Hexapm. Hcmopus eonpoca o maxoxcoeHuu @opmyn KopHelu aneebpauueckux ypasueHuu cmeneweu, Ooavuux uyemvipex. H.
Tapmanvs, /{oc. Kapoano, HX. Abenw, 3. [anya.

Ilosenenue memooa KOOpOUHam, NO380IANULE20 NEPEBOOUMb 2eoMempuyecKue 0OvbeKkmsl Ha A3bIK aneeopul. llossnenue
epaghuxos hynkyuu. P. [exapm, I1. @epma. Ilpumepol paznuunvix cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluzancrkoco (Pubonauuu) o kpoauxax, yucia Puobonauyu. 3adaua o waxmamuotu docke. Cxooumocms
2eomMempu4ecKou npocpeccuu.

Hcemoku meopuu  eepossmuocmeti: cmpaxogoe oeno, azapmuvlie uepvl. 1. Depma, B.Ilackane, A. Bepnymnu,
A.H.Koamozeopos.

Om 3emnedenusi k ceomempuu. I[lugpacop u ezo wrkona. @anec, Apxumeo. Ilnamon u Apucmomens. IlocmpoeHnue
NPABUTILHLIX MHO20Y20bHUK08. Tpuccekyus yena. Keaopamypa kpyea. Yoeoenue xyba. Ucmopus uucna m. 3onomoe ceuenue.
«Hauana» Esexauoa. JI Diinep, H.U.Jlobauesckuti. Ucmopus namozo nocmynama.

l'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOUIE20 MUDA.

Acmponomus u ceomempus. Ymo u xax y3nanu Anaxcaeop, Ipamocghen u Apucmapx o pazmepax Jlynoi, 3emau u Connya.
Paccmosnus om 3emnu 0o Jlynet u Connya. Hzmepenue paccmosinus om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazeumuu mamemamuxu. JI. Diinep. H.U. Jlobauesckuu, 11.J1. Heovrues, C. Kosanesckas, A.H.
Koamozcopos.

Mamemamuxa 6 pazeumuu Poccuu: I[lemp |, wxona mamemamuyeckux u HABULAYKUX HAYK, PA3GUMUE DPOCCULICKO20
¢noma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowiu.



KaﬂeHIlapHO-TeMaTI/I‘IeCKOG NJJaHUPOBAaHUEC IO NMpeaMeTam 7-9 kaacchol

IHoypounoe mianupoBanue no ajareope 7 kiaace (102 gaca)

7 kaacc (102 gaca)

Ne Tema ypoka
ypo
Ka
KosmyecTBo yacoB JlaTa npoBeaeHust
IToBTOpEHHE 5
1. | IloBTopenue. JleficTBuUsI ¢ OOBIKHOBEHHBIMU JIPOOSIMH. 1
HaxosxJieHre 3HaueHUs] YUCIIOBOT'O BhIPAYKEHHSI
2. | IloBropenwue. [TonoxuTenpHBIE U OTPHUIIATEIEHBIC YHCIA. 1
[Tponopuuu. YpaBHeHus
3. | IloBTropenue. Pemenne TeKCTOBBIX, TOTHYECKHX, 1
reOMEeTPHUECKUX 3aJau
4. | IloBropenue. Pemenne 3aau Ha U3BJIe4YeHnE HHPOPMAIUU 1
13 TaOJIMYHBIX JAHHBIX
S. BxonHas koHTposbHast paboTa 1
Boipaxenusi. ToxnecTBa. YpaBHeHus. 21
6. UucnoBble BEIPAXKEHUS 1
7. | Beruucnenue 3HaYCHUN YHUCITOBBIX BBIPAKEHHHA 1
8. | BelpaxxeHus ¢ nepeMeHHBIMU 1
9. | Beruucnenue 3Ha4YCHUN BBIPAKEHUH C TIEPEMEHHBIMA 1

41



42

10. | CpaBHeHHe 3HAYCHUH BBIPAKCHUN 1
11. | CsoiicTBa AEeHCTBUI HAL YUCIAMUA 1
12. | IlpumeHeHNE CBOMCTB YHCEI ITPH BBIYUCICHUIX 1
13. | ToxnecrBa 1
14. | ToxnecTBeHHbIE TPeOOPa30BaHNUS BHIPAKEHHIH 1
15. | KoHTponbHana paborta N2l no Teme «BbipakeHus. 1
Toxectsa»
16. | YpaBHeHue U ero KOpHH 1
17. | Pemenue ypaBHEHUH U HAXOXKJIECHUE UX KOpHEH 1
18. | JIuneiinoe ypaBHEHHE C OJTHOU MEPEMEHHOMN 1
19. | Pemenue IMHEHHBIX ypaBHEHUH C OJTHOW TIEPEMEHHOM 1
20. | Pemenwue 3aa4 ¢ MOMOIIBIO YpPaBHEHUI 1
21. | Pemenue 3a/1a4 ¢ MOMOIIBIO JTUHEHHBIX ypaBHEHUN 1
22. | Cpennee apupmMeTHuecKoe, pazMax u MojJa 1
23. | Pemenue 3aganuit no teme «CpenHee apupmeTndeckoe, 1
pa3max U Moaa»
24. | MeauaHa Kak CTaTUCTHYECKasi XapaKTEPUCTHKA 1
25. | Mcnonp30BaHMEe CPEIHUX CTATHCTUIECKUX XapaKTEPUCTHK 1
MIPH PEUICHUN Pa3IMYHBIX 3a/1a4
26. | KoHtponbHana pabota N22 no teme «YpaBHeHue € OgHOM 1
nepemeHHoO»
DyHKUMHU U UX TPaQUKU 10
27. | Uto Takoe GpyHKIU 1
28. | Beruncnenue 3Ha4eHUH QYHKITHH 110 opMyJie 1
29. | Beruncnenue 3Ha9eHUH QYHKITHH 110 opMyJie 1
30. | I'padux Gpynkumm 1
31. | IlpsimMas mpomopLHOHATBHOCTD U €€ TpaduK 1
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32. | IlocTpoenue rpaduka npsiMoil mpornoprruoHAIEHOCTH 1
33. | Jluneitnas ¢pyHKuus u ee rpapux 1
34. | Iloctpoenue rpaduika TMHEHHOW (YHKITUN 1
35. | B3aumHoe pacronoxenue rpagukoB JTUHEHHBIX (PyHKITHI 1
36. | KoHTponbHasa paborta Ne3 no teme « PyHKUUM U uX rpadrKu. 1
NnHeHan GpyHKUUA».
Crenenb ¢ HaTYpaJbHBIM MOKAa3aTeJIeM H 11
ee CBolicTBa
37. | OmnpeneneHue CTENEHU C HATypalIbHBIM MTOKa3aTeIeM 1
38. | YMHOXeHHE cTeleHel ¢ OJMHAKOBEIMU OCHOBAHUSIMU 1
39. | JleneHue cTerneHel ¢ OIMHAKOBBLIMU OCHOBAHHMSIMHU 1
40. | Bo3segeHue B cTeneHb NponsseaeHus 1
41. | Bo3BeneHue B cTeneHb MPOU3BEICHUS U CTETICHH 1
42. | OHOYJIEH U €r0 CTaHJapTHBIN BU 1
43. | YMHOXEHHE OJTHOUYJICHOB 1
44. | Bo3BeneHue 0JHOWIEHA B CTEICHD 1
45. | YMHOXeHUEe OJHOWICHOB. Bo3BeaeHNe oqHOYICHA B 1
CTEIEHb
46. _ .2 _ .3 1
OYHKIUU ¥ = X~ M ¥ = X~ 1 uX TpaduKu
47. | KonTpoasHasi padoTa Ned o Teme «CreneHb ¢ 1
HaTypa/sibHbIM NoKasatesem. OgHOUNEHDbI»
MHoOro4jeHbl 17
48. | MHOTOWIEH M €T0 CTaHIaPTHBINA BU]T 1
49. | CnoxeHue U BRIYNTAHUE MHOTOWICHOB 1
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50. | Pemenue 3aganuii Ha CI0KCHUE U BRIUUTAHUE
MHOT'OYJICHOB

51. | YMHOXEHHE OQHOYICHA HA MHOTOUWICH

52. | Pemenue 3aganuii o reMe «Y MHOKEHUE OJHOWICHA Ha
MHOTOYJICH

53. | IIpakTukyMm 1o Teme «Y MHOXKEHHE OJTHOUJICHA Ha
MHOT'OYJICH»

54. | BeiHecenue o0Iero MHOKUTEIIS 32 CKOOKH

55. | [Ipumenenue pacnpeaenuTeIbHOIO 3aKOHA YMHOKEHHUS

56. | Beinecenue o0I1Iero MHOXKHUTENIS 33 CKOOKHU.
[IpeoOpazoBaHue BBIPAKCHHM.

57. | KontponbHas pabota N25 no teme «Cymma u pa3HOCTb
MHOrouneHos. MHOrouseHbl U O4HOUIEHbI»

58. | YMHOXEHNE MHOTOYIeHa HA MHOTOWICH

59. | Pemenue 3aganuii 1Mo teMe «Y MHOKEHHE MHOIOYJIEHA Ha
MHOT'OWICH

60. | [IpakTrky™M 1O TeMe «Y MHOKEHHE MHOTOWIEHA Ha
MHOTOWICH

61. | Cnoco6 rpynmupoBKU

62. | [Ipumenenue cocoba rpyNImUPOBKU MIPH Pa3II0KEHUU
MHOTOYJICHA Ha MHOXXUTEIIH

63. | [IpakTukym mo Teme «PasnoskeHrne MHOTOUYJICHA Ha
MHOXHUTEH CTIOCOOOM TPYITTHPOBKI

64. | KoHtponbHasa paborta N26 no teme « MpoussegeHue

MHOro4sieHos»
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DopMyJIbl COKPALIEHHOT0 YMHOKEHUSI 18

65. | BosBenenue B KBaJpaT CyMMBI H Pa3HOCTH JIBYX 1
BBIPAKCHUI

66. | Bo3Benenue B KyO CyMMBI U pa3HOCTHU ABYX BBIPAXKEHUH 1

67. | PasnmoskeHre Ha MHOYKUTEIH C IIOMOIIBI0 (popMysT KBaaparta 1
CYMMBI U KBaJipaTa pa3HOCTH

68. | [Ipumenenue hopmyn KBajpaTa CyMMBI U KBajipaTa 1
Pa3HOCTH B MPE0OPA30BAHUAX BHIPAKCHUN

69. | [IpumeneHne criocoba pa3IoKEHUS HA MHOKHTEIIH C 1
MOMOIIBI0 (POPMYIT KBaJipaTa CyMMBI M KBa/IpaTa pa3HOCTH
IIPU PELICHUHU Pa3INyYHBIX 3a/1a4

70. | YMHOXeHHE Pa3HOCTH JBYX BBIpQXKEHUN HA UX CYMMY 1

71. | Pemenue 3aganuii o TemMe «Y MHOXEHHE Pa3HOCTHU ABYX 1
BBIpQKEHUH HA UX CYMMY»

72. | Pa3noxeHue pa3HOCTH KBAJIPaTOB HA MHOKHTEIH 1

73. | Pemenwne 3aganuii mo Teme «PaznoxeHne pasHOCTH 1
KBaJ[paTOB Ha MHOXKUTEIIH»

74. | Pa3noxeHue Ha MHOXKHUTENIM CYMMBI M pa3HOCTH KyOOB 1

75. | Pemenue 3ananuii o teme: «PopMysibl COKPALIEHHOTO 1
YMHOKEHUSI»

76. | KoHtponbHasa paboTta Ne7 no teme «Popmynbl COKPaLLEHHOro 1
YMHOXXEHUA»

77. | IIpeoOpa3oBaHue LENOTr0 BhIPAXKEHHSI B MHOIOWJIEH 1

78. | [IpeoOpazoBaHMe IEIOTO BBIPAKCHHSI B MHOTOWICH C 1
MOMOIIEI0 (HOPMYJT COKPAIIIEHHOTO YMHOXKCHUS

79. | IlpumeHeHue pa3IMYHBIX CIOCOOOB PAa3JIOKEHUS Ha 1
MHOXHUTEITN

80. | Pemenue 3apanmii no teme «[IpruMeHeHmne pa3inyHbIX 1
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CHOCO00B PAa3JIOKEHUS HA MHOKUTEIH)

81. | Ilpumenenune npeoOpa3oBaHMA LENBIX BBIPAKCHHUN 1
82. | KonrpoabHas padora Ne8 nmo teme «IIpeodpazoBanue 1
HeJbIX BbIPasKeHU D)
JlnHeiiHble ypaBHeHHS C AByMs NepeMEHHBIMHU U UX 13
CUCTEMBI
83. | Jluneiinoe ypaBHEHHE C IBYMs NIEPEMEHHBIMH 1
84. | I'paduk nuHelHOTO ypaBHEHHUS C ABYMS [IE€PEMEHHBIMU 1
85. | Cucrembl IMHEHHBIX ypaBHEHUH C IBYMsI IEPEMEHHBIMU 1
86. | I'paduueckoe perieHne cucTeM TUHEHHBIX YPaBHEHHI ¢ 1
JIBYMSI IIEPEMEHHBIMU
87. | Cnocob moacTaHoBKH 1
88. | Pemenue cucreM JIMHEWHBIX ypaBHEHUH CIOcOO0OM
MOJICTAHOBKHU
89. | Cnoco0 cioxxeHust 1
90. | Pemenue cucteM JIMHEHHBIX ypaBHEHUH cI1OCOOOM 1
CITOKEHHSI
91. | IIpakTHKyM O PEUICHUIO CUCTEM JIMHEHHBIX YpaBHECHHUN 1
CHO0COO0M MOJCTAHOBKH U CITIOCOOOM CIOXKEHUS
92. | Pemenne TeKCTOBBIX 3324 C IOMOIIbIO CHCTEM YpaBHEHUH. 1
93. | Pemenwue 3anay "Ha ABHKEHHE" ¢ TOMOIIBIO CUCTEM 1
ypaBHEHUH
94. | Pemenue 3a1a4 reOMETPUYECKOTO COJICPIKAHUS C TIOMOIIBIO 1
CUCTEM ypaBHEHMI
95. | KourpoabHasi pa6ora Ne 9 no teme « JluHeiinbie 1
YPABHEHHS C ABYMs NePeMEHHBIMH U UX CHCTEMBbI »
HUTorosoe noBropeHue 7
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96. | IloBropenue. DyHKIHH. 1
97. | [NoBTopenue. OHOUIICHEI. 1
98. | I[loBTopenue. PopMyJIbl COKPAIIEHHOTO YMHOXKCHHS

99. | IloBTOpenue. MHOTOWICHBI

100. | [IpoMe:kyTOYHASI ATTECTALMS: HTOTOBasi KOHTPOJIbLHAS 1

padora
101. | AHayiu3 KOHTPOJIBHON pabOThI 1
102. | Obobmaroiee MOBTOpEHUE 3a Kype 7 Kiiacca 1
Hroro 102
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IHoypo4Hoe niianHupoBaHue no reomerpuu 7 Kiace (68 yacos)

48

e Tema ypoxa KosnunuectBo Jlata npoBegeHus
4acoB
OcHOBHBIE CBOMCTBA NPOCTEHIINX reOMeTPHUYECKUX (puryp 14
1 I'eomeTrpuueckue durypsl. Touka u npsmas 1
2 OTtpes3ok. 3mepenne oTpe3kon 1
3 N3mepenue oTpe3koB. Pemenue 3agau 1
4 [TonynmockocTu 1
5 [Tonynpsmas 1
6 Yron 1
7 VYron. Pemenue 3amgay 1
8 OTKJ1aJbIBAaHUE OTPE3KOB U YIJIOB 1
9 TpeyroapHUK 1
10 CyuiecTBOBaHHE TPEYTOJIbHUKA, PABHOTO JAHHOMY 1
11 [TapamenpHble psMbIe 1
12 TeopeMsl 1 1OKa3aTeabCTBA. AKCHOMBI 1
13 Pemenue 3a1au mo reme «OCHOBHBIE CBOMCTBA MPOCTEHUIIINX T€OMETPUUECKUX HUTYP» 1
14 KonTtpouabnas pa6ora Nel no teme «OcHOBHBIE CBOIiCTBa NPOCTEHIMX 1
reoMeTpu4YecKux puryp»

CMexHbIe H BEPTHKAJIbHBIE YIJIbI 9
15 CMexHbIe yIibl 1
16 CwmexHble yribl. Pemenue 3amaq 1
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17 BeprukanbHble yIiibl 1
18 Beprukanphbie yribl. Pemenne 3agau 1
19 IlepneHuKyIsIpHBIC IIPSIMBIE 1
20 Jl0Ka3aTenbCTBO OT MPOTHBHOTO 1
21 buccekTpuca yria 1
22 BuccekTpuca yria. Pemenue 3amau 1
23 KonTposbHas padora Ne2 no teme «CMeKHbIE M BEPTHKAJIbHbIE YIJIbI» 1

IIpu3Haku paBeHCTBA TPeYroJbHUKOB 14
24 [lepBbiii mpU3HAK PABEHCTBA TPEYTOJIHHUKOB 1
25 Hcnons30BaHKMe aKCUOM NPU JJOKA3ATEIbCTBE TEOPEM 1
26 Bropoii npu3HaKk paBeHCTBA TPEYTOJILHUKOB 1
27 Pemenue 3aau no teme «llepBblii M BTOpOil IpU3HAK paBEHCTBA TPEYTOJIbHUKOBY 1
28 PaBHOOEIpeHHBIN TPEYTOJIbHUK 1
29 PaBHOOeipeHHbIN TpeyroyibHUK. Pemenne 3amna4y 1
30 OOpatHas Teopema 1
31 BeicoTa, 6uccekTpuca 1 MeMaHa TPEYTrOJIbHUKA 1
32 BeicoTa, 6uccekTpuca 1 MeiMaHa TpeyroybHuKa. Pemenue 3agau 1
33 CBOHCTBO MeTMaHbl PABHOOEAPEHHOTO TPEYTOJIHbHUKA 1
34 CBoiicTBO MeIMaHbl paBHOOEIPEHHOr0 TpeyrojpHuKa. Pemenue 3a1ay 1
35 TpeTtuil npU3HaK paBEeHCTBA TPEYTOJIbHUKOB 1
36 Pemenue 3aau no teme «IIpu3Haku paBeHCTBA TPEYTOJIbHUKOBY 1
37 KontpoabHas padora Ne3 no teme «I[Ipu3Haku paBeHCTBA TPEYroJbHHUKOB)» 1

CymMa yriioB TpeyrojibHMKAa 13
38 [TapaaenpHOCTh MPSIMBIX 1
39 Yrib1, 00pa3oBaHHBIE TPU TEPECEYCHUN JIBYX MPSIMBIX CEKYIIEH 1
40 ITpu3Hak napauIeaIbHOCTU IPSIMBIX 1
41 CBOHCTBO yI10B, 00pa30BaHHBIX IPU MEPECEUEHUH NMAPAIIIEIbHBIX MPSIMBIX CEKYyIIei 1
42 CymMma yriioB TpeyrojibHUKa 1
43 CymMmma yriioB TpeyroJjibHuKa. Pemenue 3anau 1
44 BHemHue yriiel TpeyrojabHHAKa 1
45 Buemnue yriel TpeyronapHuka. Pemenue 3agau 1
46 [TpssMOYTONBHBIA TPEYTOJBHHUK 1
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47 [IpssMoyronbHBIN TpeyroibHuK. Pemenue 3anay 1
48 Cy1iecTBOBaHME U €IMHCTBEHHOCTb NEPIEHAUKYJIIApA K MPSIMOI 1
49 Pemenue 3a1a4 no teme «CymMma yriioB TPEYTrOJIbHUKAY 1
50 KonTpoJsbHas padora Ned o teme «CymMma yriioB TpeyroJbHUKa» 1
I'eoMeTpryecKue MOCTPOEHMSI 13
o1 OKpy>KHOCTb 1
52 OKpY>XKHOCTb, OITUCAHHASI OKOJIO TPEYTOJIbHIKA 1
53 KacarenbpHast K OKpY>KHOCTH 1
54 OKpy’KHOCTb, BIIUCAHHAs B TPEYTOJIBHUK 1
95 UYro Takoe 3a/1auu Ha noctpoeHue. IloctpoeHue TpeyrojpHUKa ¢ JAHHBIMU CTOPOHAMU 1
56 ITocTpoenue yria, paBHOTO TAHHOMY 1
57 Henenue orpeska nonoiam. Iloctpoenne dbuccekrpucsl yria. [loctpoenue 1
NEPIEHIUKYISIPHON TIIPSIMOU
58 Pemenue 3amay Ha mocTpoeHue 1
59 Pemenwe 3a1a4 Ha MOCTPOCHHE 1
60 ["'eomeTpHyECKOE MECTO TOUEK 1
61 MeTo1 TeOMETPUIECKIX MECT 1
62 Pemrenue 3aau o teme «I eoMeTpudIecKre NOCTPOCHHSD) 1
63 KonTtpoJubHnasi padbora NeS no Teme «I'eomeTpuyecKkue mocTpoOCHUs 1
IoBTOpeHHe S
64 IToBTopenue Tembl «HauaabHble reOMETPUUECKHE CBEICHUS. YTIIbI» 1
65 [ToBropenue temsbl «IIpu3HaKM paBeHCTBA TPEYTOJIHHUKOB. CyMMa YIJIOB TPEYTOJILHUKA » 1
66 IToBropenue temsl « [lapannenshblie npsMbie. OKpyKHOCTb. 3a/laud Ha MOCTPOEHUS » 1
67 IIpome:xxyTounas arrecranusi. KonrpoabHasi padora 1
68 WTtoroBslii ypok 1
Hroro 68
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KasiengapHo-reMaTnyeckoe njaHUpOBaHHe.
Aureopa 8 kiaace (YMK FO.H.MakapbiueBa)

51

Ne Tema ypoka KoJu-Bo yacos JarTa npoBeaeHust ypoka

1. [ToBTOpeHNE yueOHOTO MaTepHralia 3a Kypc 7 Kiacca: IeHCTBUS C 1
OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSMU, TIEPEBOJI SAMHUI] U3 M/C B KM /4ac

2 [ToBTOpeHNE yueOHOTO MaTepHralia 3a Kypce 7 Kjiacca: 3a/laqdl Ha MPOIICHTHI, Ha 1
COCTaBJICHUS YpaBHEHHUsI, TOTHYECKHE 3a/1a4l

3 [ToBTOpenue yueOHOrO MaTepuana 3a Kypc 7 Kjiacca: 3aJja4il Ha HaXO0KICHUS 1
3HAYEHUS BBIPAKEHUS, TpaduK JTUHEHHON (PYHKIMH

4 BxoaHasi KOHTpPOJIbLHAsA padoTa 1

5 PanmonansHbIie BRIpaKEHUS 1

6 PanvonaneHbIe BRIpaXKeHUs 1

7 OcHOBHOE CBOMCTBO ApodU 1

8 OcHoBHOE cBOMCTBO npodu. CokparieHue Ipooei. 1

9 OcHoBHOE cBOMCTBO npodu. CokparieHue Ipo0ei. 1
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10 Crnoxxenue 1pobei ¢ OAMHAKOBBIMU 3HAMEHATEIISIMHU.

11 Brruutanue apo6eit ¢ 0lMHaKOBBIMH 3HAMEHATEIISIMHU.

12 CrnoxeHue ¥ BBIYUTaHUE APOOEH ¢ OJMHAKOBBIMH 3HAMEHATEIISIMU.

13 Crnosxenue npo0eli ¢ pa3HBIMU 3HAMEHATEIISIMHU.

14 Boruuranue apo0eii ¢ pa3HbIMU 3HaMEHATESIMHU.

15 CrnosxeHue v BBIYMTAaHUE APOOEH C pa3HbIMU 3HAMEHATEISIMU.

16 KonrtpoJsbHas pa6ora Nel no teme «CJioxkeHHe ¥ BbIYMUTAHUE
PALMOHAJBHBIX JAP00eii»

17 YMHO)eHue 1pobeii. Bo3Benenue 1podu B cTeneHb.

18 YMHO)eHue 1pobeii. Bo3senenue 1podu B cTeneHb.

19 Jlenenue npoOGeit.

20 Jlenenue npoGeit.

21 ITpeoOpa3oBaHue parMOHAIBHBIX BHIPAKECHUH.

22 [IpeobOpazoBanme panioOHATBHBIX BEIPAKCHHM.

23 [Ipeo6pa3oBaHue pallMOHANIBHBIX BHIPAKEHUH.

24 Gyukuus y = K/X u ee rpaduk.
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25 ®yukuus y = K/X u ee rpaduk.

26 O0600meHue o Teme «Y MHOXXEHHUE U JACIICHUE PAIlMOHAIBHBIX APOOCH»

27 KonrpojbHasi padora Ne2 1o TeMe «YMHO:KEHHE H JIeJIeHUE
PALMOHAJILHBIX JIP00eiiy.

28 PanmonansHBIE Yncia

29 WppanmoHansHbIe Yncia

30 KBanpaThsie kopHu. ApudMeTHIecKUid KBaIpaTHBINA KOPEHb.

31 VpaBHeHne X° = a

32 Vpasnenne X° = a

33 HaxoxaeHue npuOIIMKeHHbIX 3HAYCHUH KBaJPATHOTO KOPHS

34 DOyHKIUS Y = Jx u ee rpaduk

35 KBanpaTHbIii KOpeHb U3 IPOU3BEICHUS, TPOOH

36 KBagpatHblil KOpeHb U3 CTETIEHU

37 Koutpoannasi pagora Ne 3 no teme «CBoiicTBa apudMeTnyecKoro KBaIpaTHoro
KOPHSY.

38 BriHeceHre MHOKUTEIS H3-110]] 3HAKA KOPHS

39 BHeceHre MHOKHUTES MO 3HAK KOPHS

40 [IpeobpaszoBanne BEIPAKEHUHN, COMIEPIKAIINX KBAIPATHBIE KOPHH
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41 [Ipeobpa3zoBanne BEIpAKEHUH, COIEPIKAIINX KBaIpaTHBIC KOPHH

42 [Ipeobpa3zoBanne BEIPAKEHUH, COEPIKAIINX KBaIpaTHBIC KOPHH

43 [Ipeobpa3zoBanne BEIpAKEHUH, COIEPIKAIINX KBaIpaTHBIC KOPHH

44 O6o0maromuii ypok 1o teme «IIpeoOpa3oBaHue BRIpaKEHUH, COMEPIKAIINX
KBaJIpaTHbIE KOPHI»

45 KontpoabsHas padora Ned4 no teme «Ilpeodpa3oBanne BbIpasKeHMid,
COJIePIKANINX KBAIPATHbIE KOPHNY

46 Ompenenenre KBaapaTHOTO ypaBHeHUs. HemomHbie KBaApaTHBIC YpaBHEHUS.

47 Ompenenenre KBapaTHOTO ypaBHeHUs. HemomHbie KBaApaTHBIC YpaBHEHUS.

48 Pemienue kBagpaTHbIX ypaBHEHUN BBIJIEIEHUEM KBa/ipaTa JIBy4IeHa.

49 Pemenwne kBaipaTHBIX ypaBHeHH 10 (hopMyIIe.

50 Pemenwne kBaipaTHBIX ypaBHEHH 1O (hopMyIIe.

51 Pemenwne 3ama4 ¢ TOMOIIBIO KBAIPaTHRIX YPaBHEHHUN

52 Pemenwne 3amaq ¢ TOMOIIBIO KBaIPaTHRIX YPaBHEHHUN

53 Pemienue 3a1au ¢ mOMOINIBIO KBJIPATHBIX YPaBHEHUM

54 Teopema Buera

55 Teopema Buera

56 O6o06matonuii ypok mno teme «KBaapatHble ypaBHEHHS»
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57 KonTtpojbnas padora Ne S no teme «KBapaTHbie YPaBHEHU .

58 Pemenne qpoOHBIX pallnoOHATBHBIX YpaBHEHUH

59 Pemenne nqpoOHBIX pallnOHATBHBIX YpaBHEHUH

60 Pemrenue qpoOHBIX pallMOHANBHBIX YpPaBHEHUH

61 Pemenue 3amayu ¢ moMoOUIbI0 pallMOHAIBHBIX YPaBHEHUN

62 Pemenue 3amayu ¢ moMONIbIO0 pallMOHAIBHBIX YPAaBHEHUN

63 Pemienue 3a1a4 ¢ moMOILIBIO pallMOHANBHBIX YPABHEHUI

64 Peienue 3a1a4 ¢ moMOILBIO pallMOHANBHBIX YPABHEHUI

65 I'padmgeckwnii criocod pemieHus ypaBHEHUH

66 O6o0maronuii ypok 1o TeMe «/IpoOHbIe parioHaNbHbIE YPaBHEHUS.
67 KonTpojbHas padota Ne 6 o Teme «/[po0HbIe pallOHAJbHBIEC YPABHEHUD).
68 YucnoBble HEPABEHCTBA

69 CBoiicTBa YHCIIOBBIX HEPABEHCTB

70 CrnoxeHmne 1 yMHOKEHHE YMCIIOBBIX HEPABEHCTB

71 CnoxxeHue U yMHOKEHUE YHCIIOBBIX HEPABEHCTB

72 [lorpemHocTs ¥ TOYHOCTH NPUOIIKEHHS

73 O6o06maromuit ypok no Teme «CBONHCTBA YMCIOBBIX HEPABEHCTBY
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74 KonTpoabHasa padota Ne 7 no reMe «CBOMCTBA YHCIOBBIX HEPABEHCTBY.

75 ITepecedyenne u 0OBEAMHEHHE MHOXKECTB

76 HucnoBble IPOMEKYTKH

17 Pemenue HepaBeHCTB ¢ OIHOW NMEPEMEHHOMN

78 Penienue HepaBEeHCTB ¢ OTHOW NMEPEMEHHOMN

79 PeieHre HepaBeHCTB ¢ OJHOM epeMEHHON

80 PeieHre HepaBeHCTB ¢ OJHOM epeMEHHON

81 Peienue cucteM HEPABEHCTB C OJHOM MEPEMEHHOM

82 Pemienue cucteM HEPaBEHCTB C OAHOU MEPEMEHHOM

83 Pemienue cuctem HEPABEHCTB C OJTHOM MTEPEMEHHOM

84 Pemenue cucrem HEPABEHCTB € OJTHOM NTEPEMEHHOM

85 Jloka3aTenbCcTBO HEPABEHCTB

86 Jloka3zarenbCcTBO HEPABEHCTB

87 Koutpoannasi pagora Ne§ «PelieHue HepaBeHCTB M CUCTEM HEPABEHCTB ¢ OIHOI
nepeMeHHOoN

88 OrnpeneneHue CTENEHH € LEJIbIM OTPULIATELHBIM OKA3aTeIeM
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89 Omnpenenenue CTENEHN ¢ LEIbIM OTPULIATENIbHBIM IIOKa3aTeNIeM 1
90 CBo¥iCTBa CTENEHH C IENTBIM MTOKa3aTeIeM 1
91 CBo¥iCTBa CTENEHH C IENTBIM MTOKa3aTeIeM 1
92 CrannapTHBINA BUJT YKCIIa 1
93 Pemenue 3amau 1
94 KonTpoabnas padora Ne 9 o teme «CTeneHb ¢ leJbIM OKa3aTeJaeM» 1
95 COop ¥ rpynnupOBKa CTATUCTHYECKUX JAHHBIX 1
96 COop ¥ rpynnupOBKa CTATUCTHYECKUX JAHHBIX 1
97 HarnmsnHoe npencraBneHune craTUCTHYECKOW HHPOPMAIIHH. 1
98 Harnsinnoe npencraBneHne cTaTUCTUUECKONW HHpOpMauy. 1
99 [ToBTropenue. PanmonansHbie 1pooH. 1
100 [ToBTopenue. KBanpatHsie kopau. KBasnpaTtHsle ypaBHEHUS. 1
101 IIpome:xyTouyHas arrecranus. KoHTpoabHas padora. 1
102 [ToBTopenue. HepaBencTra 1
HUTOIro 102
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KanengapHo-temaTu4eckoe NJIaHUPOBAHUE MO0 FeoMeTpHHU — 8 KJace

58

Tema

Koun-Bo yacoB

Jarta npoBenenus

Tema 1. YernIpéxyroanuuku (20 ypokoB)

12 OrnpejieNieHHe YeThIPEXYroJbHUKA 2
3-5 [Tapannenorpamm. CBOMCTBO TuaroHajiei mapanienorpaMmma 3
6 [IpsSIMOYTOIBEHHK 1
7 Pomb6 1
8 KBaapar 1
9-10 Penrenne 3amau no reme 2
11 KonTpoabHasi padora Ne 1 1
12 Teopema Pareca 1
13-14 CpeaHsist TUHHS TPEYTOJIbHUKA 2
15-16 Tpamenus 2
17 TeopeMa 0 MPONOPIHMOHAILHEIX OTPE3KAX 1
18 [MocTpoeHne YeTBepPTOro MPOMOPIHUOHATEHOIO OTPE3Ka 1
19 Pemenune 3a1a4 mo Treme 1
20 KonTpoabHasi padora Ne 2 1
Tema 2. Teopema Iudaropa (16 yacon)

21 Kocunyc yria 1
22-23 Teopema Iludaropa 2
24 Ernmerckuil TpeyroabHUK 1
25 IlepneHAMKYISAp ¥ HAKIIOHHAS 1
26 HepaBeHcTBO TpeyrojbHUKA 1
27 Pemnrenne 3amay no reme 1
28 Konrtpoabnas paéora Ne 3 1
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29-30 CooTHoIIEHHE MEXY YIJIaMH U CTOPOHAMHU B IIPSIMOYTOJIBHOM TPEYTOJbHUKE 2
31-32 OCHOBHBIE TPUTOHOMETPHIECKHE TOXKISCTBA 2
33-34 3HadyeHue CUHyca, KOCHHYCa M TAHI€HCA HEKOTOPBIX YIJIOB 2
35 N3MmeHeHne cuHyca, KOCHHYCa ¥ TaHT'€HCa IIPU BO3PAaCTaHUH yTria 1
36 KourpoJsbnas padora Ne 4 1
Tema 3. JlekapToBble KOOPAUHATHI HA IJIOCKOCTH (14 yacoB)
37 OmnpenencHue IeKapTOBBIX KOOPAWHAT 1
38 KoopauHaTtel cepeIMHbl 0TPE3Ka 1
39-40 PaccrosiHre MeXIy TOUKaMHU 2
41-43 YpaBHEeHHE OKPYKHOCTH, YPaBHEHHE IIPSIMOK 3
44 KoopanHaTel TOUKH ITepeceueHUs MPSIMBIX 1
45 PacrionoxeHne npsAMoi OTHOCUTEIBHO CUCTEMBI KOOPAUHAT 1
46 YrnoBoit ko3 uLueHT B ypaBHEHHU NPSMOH, rpaduK JTUHEHHON (YHKINH 1
47 Ilepeceuenne NPsIMOM C OKPYKHOCTBIO 1
48 KonrtpouabHas padora Ne 5 1
49-50 OmnpeneneHne CHHYca, KOCHHYca M TaHTeHca yriia 2
Tema 4. JIBu:xkenus (8 yacoB)
51 [IpeoOpasoBanus GUryp, CBOMCTBO ABUKEHUS 1
52 CHMMETpHST OTHOCUTEIBEHO TOYKH 1
53 CHMMETpHST OTHOCUTEIBLHO IIPSIMOK 1
54 TloBopoT 1
55 TlapaysienpHBIN NTEPEHOC, €ro CBOMCTRA 1
56 Cyl1iecTBOBaHME U €IMHCTBEHHOCTH MAPAIIEILHOTO IIepeHoca 1
57 CoHanpaBJIeHHOCTh NONynpsiMbIX. PaBeHcTBO huryp 1
58 [IpoMexyToUuHas aTTecTarys 1
Tema 5. BekTopsl (8 yacoB)
59 AOcosoTHas BeJIMYMHA U HAITPaBJICHUE BEKTOpa. PaBeHCTBO BEKTOPOB 1
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60-61 Koopaunats! BekTopa. CrioykeHHe BEKTOPOB, CIIOKEHUE CHT 2
62 YMHOXKEHHE BEKTOpa Ha YHCIIO0 1
63-65 PasnoxeHune BeKTopa 1Mo IByM HEKOJUTMHEapHBIM BeKTopaM. CKalsipHOe 3
MPOM3BEICHIE BEKTOPOB. PasiioxeHne BEKTOpa M0 KOOPAUHATHBIM OCSIM.
66 Kontpoannas padora Ne 6 1
67 IIpomexkyTounasi arrectanus. KoHTpoabHas padora. 1
68 WTOroBblil ypoK. 1
Htoro 68
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KaHeHI[apHO-TeMaTI/I‘IeCKOC IVIAHUPOBAHME IO TCOMETPUH — 9 ki1acc

Ne Tema ypoka KouauyecTtBo 4acoB | /laTa nmpoBeaeHus ypoka

ypoka

1-2 IloBroperne mo Teme «YersipexyrompHukn», «Teopema Iludaropay, | 2
«OKpYKHOCTb U €€ CBOWCTBa»

3-4 IToBTOpeHne no TemaM «/lexapToBbl KOOPAWHATHI HA MJIOCKOCTH U BEKTOPBIY, | 2
«JIBIDKCHHEY
Beoonwtit konmponwvHblil mecm

5 [IpeoOpazoBanue 1mom00uUs 1

6 CaoiicTBa npeobpa3zoBaHus Mo100us 1

7-8 [Mono6ue puryp. [IpuzHak Nog00HS TPEYTOIBHUKOB IO ABYM yTiIaM 2

9-10 ITpusHak momobus TPEeyroJbHUKOB MO JABYM CTOPOHAM M YIIIy MEXAYy HUMH. | 2
[Ipu3Hak Mo 00MsI TPEYTOIBHUKOB IO TPEM CTOPOHAM.

11-12 [Ipu3Haku nogoOus NPSIMOYTOIBHBIX TPEYTOJIbHUKOB 2

13-14 Koumponvuas paboma Ne 1 no meme «llpuznaxu nooodbus mpeyonvHukogy | 2
VYTIBl, BIIMCaHHBIE B OKPYKHOCTh

17-18 VYTIIBl, BIUCAHHBIE B OKPYXHOCTb. 2
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[IpormopinoHaTFHOCTE OTPE3KOB XOPI U CEKYIIUX OKPYKHOCTH.

19-20 IIponopunoHAIBHOCTE OTPE3KOB XOPA U CEKYIIMX OKpPYKHOCTU. Konmponbhas
paboma Ne 2 «Bnucaunvie yenvi. Ceolicmea ompe3Ko8 Xopo U CeKyuux
OKPYICHOCIUY

21-22 TeopeMa KOCHHYCOB

23-24 Teopema cuHycOB

25-26 CooTHoIIEHNE MEXIy YIIAaMH TPEYrOJIbHHKA M HPOTHUBOJIEKAIUMHI
CTOpOHaMHU. Pelienye TpeyrojJbHUKOB.

27-28 Pemenne TpeyroibHUKOB

29-30 Ypok 06001aromero moBTopeHus 1o TeMe «PeleHre TpeyroiabHUKOBY
Koumponvnaa paboma Ne 3 no meme «Pewienue mpey2oibHUKO8»

31-32 JlomaHas1. Beimykiible MHOTOYTOJTBHUKH.

33-34 [IpaBunbHBIE  MHOTOYroibHUKH. @DOpMYNBl  paguycoB  BIUCAHHBIX |
OITMCAaHHBIX OKPYKHOCTEH NPaBHIBHBIX MHOTOYTOJIbHUKOB.

35-36 @DopMyIbl paguycoB BIMCAHHBIX M OINHCAHHBIX OKPY)KHOCTEH MpaBHIIBHBIX
MHOT'OYT'OJIbHHUKOB.

37-38 IlocTpoeHne  HEKOTOpPBIX  MPABWIBHBIX  MHOTOYrOJbHUKOB.  IlomoOue
NPaBHJIBHBIX BHITYKJIBIX MHOTOYTOJIbHUKOB

39-40 [TooGue MpaBUIIBHBIX BBITYKJIBIX MHOTOYT'OJIEHUKOB.
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41-42 JlmnHa OKpY>KHOCTH 2
43-44 Panuannas mepa yria 2
45-46 Pemenue 3anad no teme «MHoroyronbHUKNY. Kowmponvuas paboma Ne 4 no | 2
meme «Mnoeoy2onvHuKuy
47-48 [Monsitue mnomanu. [lnomanas npaMoyronbHUKA. 2
49-50 [Tnomane NpAMOYTOIbHUKA. 2
[Tnomaae napamienorpamMmma.
51-52 [Tnomane napamienorpamma. Ilnomans TpeyroisHuKa. 2
53-54 ®opmyna 'epona muis miomany TpeyroiabHuKa. [Inomanes Tpanemnym. 2
55-56 [Tnomane Tpaneuu. 2
Koumponavnasa paboma Ne5 no meme «IInowaou npocmuix gpuzypy»
57-58 ®DopMyIbl paguyCcOB BIMCAHHON U OTIMCAHHOW OKPY>KHOCTH TPEYTOJIbHHKA. 2
59-60 [Tnomaau nogo0HBIX GUryp. 2
61-62 [Tnomans kpyra. Konmponvuas paboma Neb no meme «Ilnowaov kpyear 2
63-64 IToBTopenue. Pemenue 3agau no BceMy Kypey 9 kiacca 2
65 IIpomexyrounas arrectarmsa. KontposnsHast paboTa. 1
66 Hrorosslit ypok. 1
Hroro 66
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Conepxanune yueoHoro marepuasa u KTII no anredope — 9 kiace

Ne HawnmenoBanwue pas3ienoB u TeMm KomnuectBo wyacos

/o

1 [ToBTOpEeHme 3a Kypc 8 Kiacca 12
2 Ksanparnunas Qyskums 26
3 YpaBHEHNA U HEPABEHCTBA C OJTHOM MTEPEMEHHOM 15
4 YpaBHEHUS U HEPABEHCTBA C IBYMs IIEPEMEHHBIMU 19
5 Apudmernueckasi 1 reOMeTpUIecKas IPOTrPeCcCUu 16
6 3JeMeHThl KOMOWHATOPUKYU H TEOPUHU BEPOSTHOCTEH 14
7 [ToBTOpEeHue 30

Hroro | 132
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KasennapHo-temaTnyeckoe niaHupPoOBaHHe

Ne KoaunuyecTBo 4acos Jata npoBenennst
Tema ypoka
IToBTOpeHue 3a Kypce 8 Ki1acca 12
12 ParnonanbHbIe ApOOU M UX CBOIMCTBA 2
34 KBanparusie kopau. KBagpaTHbie ypaBHEHHS 2
5,6 HepasenctBa. CTerneHb ¢ eIbIM OKa3aTeneM 2
7,8,9 3aja4yn Ha COCTABIICHUE MMPOCTEHININX YPaBHEHHUI U POOHO- 3
palMoHaIbHBIX YpaBHEHUH. 3a1a4uu Ha nporieHThl. [IpocTeiimme
3aJ]a4M Ha BEPOSITHOCTh
10,11 Penrenue 3amanuii ¢ mpuMeHeHneM (GOpMyJT COKpaIeHHOTO 2
HOXeHUs. PerieHne Tornueckux 3amay
yM
12 Bxonnas konTposibHas pabota Nel 1
KBagpaTtuunas pyHkums. 26
13,14,15 OyHKIHA 3

65

65



16,17,18 CpoiicTBa QyHKIUH 3
19 KBanpatHbplii TpeX4ieH U €r0 KOpHU 1
20,21,22 PaznoskeHne KBaApaTHOrO TPEXYICHA HA MHOXKHUTEIIH 3
23 Ypok 06001eHns MaTepurana 1
24 Kontponbsnas padora Nel «CpoiictBa pynkimu. KBagpatasrit 1
TPEXUWICH»
25,26 ®yuknus y = ax?. I'paduk Gpynkmun y=ax’ u ee cBoiicTBa 2
27,28,29 I'padukn dyskmmii Y =ax> +n u Yy =a(X—m)>. Anroputm 3
MOCTPOCHUS
30,31,32 [Moctpoenue rpaduka KBaIpaTUIHONW HYHKIIUH 3
33 OynHkms y=x" 1
34,35 KopeHnsb n-oit creneHu 2
36 CreneHb ¢ palMOHAJIBHBIM MOKAa3aTeIeM 1
37 Ypoxk 06001eHns Mmarepuana 1
38 KonTponbhas pabora Ne 2 «KBaaparuunas ¢pyHkius. CterneHHas 1
byHKIHD.
YpaBHeHNs 1 HEPABEHCTBA ¢ OHON NMepeMeHHOoH 15
39,40,41 [lenoe ypaBHEHHE U €TO KOPHH 3
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42,43,44,45,46 | [IpoOHBIE paliioHaIbHBIC YPaBHEHUS 5

47,48,49 PelmieHre HepaBEeHCTB BTOPOM CTEIEHHU C OAHOM MEPEMEHHOM 3

50,51 PemieHre HepaBEHCTB METOOM HHTEPBAJIOB 2

52 Ypok 00001IeHHs MaTeprana 1

53 Kontponbnas padora Ne 3 «YpaBHEHHS 1 HEPABEHCTBA C OAHOM 1
MIEPEMEHHOID)

YpaBHeHusI M HepaBeHCTBA C IBYMs MlepeMeHHbIMH 19

54,55 YpaBHeHHE ¢ IBYMS IEPEMEHHBIMH H €r0 TpauK 2

56,57,58,59 I'padrueckuii crmocod pereHus cucTeM YpaBHEHHUN 4

60,61,62,63 Pemenue cuctem ypaBHEHUI BTOPOI CTEIIEHU 4

64,65 Pemenue 3a/1a4 ¢ TOMOIIBIO CUCTEM YpaBHEHUI BTOPOH CTEIIEHU 2

66,67 HepasenctBa ¢ n1Byms iepeMeHHBIMHU 2

68,69 CHucTeMbl HEPAaBEHCTB C IBYMSI IIEPEMEHHBIMU 2

70 HekoToprele mpreMsl pemeHns: CHCTEM YpaBHEHHH C IByMsI 1
NepPEMEHHBIMU

71 Ypoxk 06001eHnst MaTepuana 1

72 Kontponbnas padota Ne 4 «YpaBHEeHHs 1 HEPABEHCTBA C IByMS 1

MNEPEMCHHBIMU).
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ApudmeTuyeckasi U reoOMeTPUYECKAS NPOTrPeccU 16
73,74 TTocnenoBaTenpHOCTH 2
75,76 Omnpenenenne apudmernyeckoir mporpeccuu. @opmysa N-ro yieHa 2
apu(METHIECKOH MTPOTPECCHH.

77,78,79 ®dopmyiia CyMMBI 72 IEPBBIX WICHOB apH()METHYECKOH TPOrPECCHU. 3
80 Ypok 00001eHrs MaTepraia 1
81 KonTtpoinbHas pabora No5 «ApudmMeTrudeckas mporpeccus». 1

82,83 Onpenenenne reoMeTpudeckoi mnporpeccu. @opmyna N-ro dieHa 2
T€OMETPUUYECKOH TIPOTpeccHn

84,85,86 ®dopmysa CyMMBI 7 TIEPBBIX YWICHOB FT€OMETPHYECKOM MPOTPECCHH 3
87 Ypoxk 06001eHns Marepuana 1
88 KontponbHas padora Ne 6 «l'eomeTpuieckast Iporpeccus» 1

DJIeMeHThI KOMOMHATOPUKH W TEOPUH BEPOSITHOCTEH 14
89,90 [Tpumeps! KOMOMHATOPHBIX 33]1a4. 2
91,92 ITepecranoBku 2
93,94 Pasmerienus 2
95,96 Coueranus 2
97 ITepecranoBku. Pazmemenus. Coueranusi. 1
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98 OTHOCHTENIbHAS YaCcTOTa CITYYallHOTO COOBITHSI. 1
99 BeposTHOCTh paBHOBO3MOKHBIX COOBITHI. 1
100 CrnoxeHne 1 YMHOXCHUE BEPOSTHOCTEH 1
101 Ypok 06001eHns MaTepurana 1
102 Kontponbnas padota Ne7 «OneMeHTsl KOMOMHATOPUKH U TEOPUHU 1
BEPOSITHOCTEW»
IMoBTOpenue 30
103,104 @Oynkunn n ux cBoicrsa. [loaroroska k OI'D 2
105,106 Ksanpatnsiit Tpéxunen. [lonroroska k OI'D 2
107,108 KBanparuunas ¢pynkuus u e€ rpaduk. Ilogroroska k OI'D 2
109,110 Crenennas gynkums. Kopens n-oii crenenu. Iloaroroska k OI'D 2
VYpaBHEHHs U HEpPABEHCTBA ¢ OJIHOU nepeMeHHoU. [Toaroroska k OI'D 3
111,112,113
114,115,116 | YpaBHeHHUS U HEPABEHCTBA C ABYMs nepeMeHHbIME. [loaroToBka k 3
ors
117,118,119 Apudmernueckas u reomerpuueckas nporpeccuu. [logroroska k OI'D 3
120,121,122 | DnemMeHTH KOMOMHATOPHKU U TeopuH BepositHocTeil. [logroroska k 3
ors
Perrenue 3amad mo Bcemy Kypey 3
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123,124,125
126 IIpomexyTounas arrectanusi. KonrponbHas padora 1
127,128 AHanm3 KOHTPOJILHOU paboThI 2
129-132 Pemenne tectoB OI'D 4
Hroro 132
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