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IInanupyemMble pe3yJbTaThl H3yYeHHS] YIeOHOT0 MpeaMeTa
JInyHOCTHBIE pe3yJIbTaThI:
1. Poccuiickasi TpaxkIaHcKas WICHTUYHOCTh (MATPUOTH3M, yBakeHHe K OTedecTBy, K MPOIUIOMY M HACTOSIIEMY MHOTOHAIIMOHAILHOTO Hapoja Poccuu,
YyBCTBO OTBETCTBEHHOCTH W Joira mnepes Poaunoil, unentudukanus ceds B KadecTBe rpaxkaaHumHa Poccuu, cyObeKTHBHas 3HAYMMOCTH HCIIOJIB30BaHUS
PYCCKOTO sI3bIKa W SI3LIKOB HApOJOB Poccuu, 0CO3HaHWME M ONIYIICHHE JTUYHOCTHOW COMPUYACTHOCTH CyAbOe poccuiickoro Hapozaa). Oco3HaHHe dTHUYECKON
MPUHAJICKHOCTH, 3HAHME MCTOPUHU, S3bIKA, KYJIBTYPbl CBOEro Hapoja, CBOEro Kpas, OCHOB KYyJIbTypHOro Hacieaus HapoaoB Poccum u dyenmoBeuecTBa
(MIEHTUYHOCTH YEJIOBEKA C POCCHICKOW MHOTOHAIIMOHAIBHON KYJIbTYpPOU, COMPUIACTHOCTh UCTOPUHU HAPOJOB M TOCYIAPCTB, HAXOAWBIIUXCS HA TEPPUTOPUHU
coBpeMeHHOM Poccun); naTepropusanys ryMaHUCTUYECKHUX, IEMOKPATHYECKUX U TPAIUIIMOHHBIX [IEHHOCTEH MHOTOHAIMOHAIBFHOTO POCCUHUCKOTrO O0IeCcTBa.
Oco3HaHHOE, YBOXKUTEIHHOE U JOOPOXKEIATEIbHOE OTHOIICHUE K HCTOPHHU, KYJIbTYPE, PEITUTHH, TPATUIUAM, S3bIKaM, IICHHOCTSIM HapoaoB Poccuu u HapooB
MHUpa.
2. T'OTOBHOCTh W CIOCOOHOCTh OOYYarOMIMXCS K CaMOPAa3BUTHIO U caMOOOpa30BaHHIO HA OCHOBE MOTHBAIMUM K OOYYEHHUIO W IMO3HAHUIO, TOTOBHOCTH U
CHOCOOHOCTh OCO3HAHHOMY BBIOOPY M MOCTPOEHUIO NalbHEWIEH WHAMBHIYATbHONW TPAaeKTOPUHM O0Opa3oBaHMs Ha 0a3e OPUEHTHPOBKU B MHUpe npodeccuil u
poecCHOHABHBIX IPEIIOYTEHHH, C Y4ETOM YCTONYHMBBIX IO3HABATEIIHLHBIX HHTEPECOB.
3. Pa3Butoe MopaibHOE CO3HAHME W KOMIIETEHTHOCTbh B PEIICHWH MOpPAIbHBIX MPOOJIEM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMUPOBAHHE HPABCTBEHHBIX
9yBCTB W HPABCTBCHHOTO IIOBEJCHUS, OCO3HAHHOTO W OTBETCTBCHHOT'O OTHOIICHUS K COOCTBEHHBIM ITOCTYIKaM (CIOCOOHOCTh K HPABCTBEHHOMY
CaMOCOBEPIIECHCTBOBAHHIO; BEPOTEPIIUMOCTD, YBAXKUTEIHHOE OTHOILIECHHE K PEIMTHMO3HBIM YYBCTBAM, B3TJIsaM JIIOJICH UM UX OTCYTCTBUIO; 3HAHHE OCHOBHBIX
HOPM MOpAaJIM, HPAaBCTBEHHBIX, JYXOBHBIX HCAJIOB, XPAHUMBIX B KYJbTYPHBIX TPaTUIUAX HApoJOB Pocchu, TOTOBHOCTH Ha WX OCHOBE K CO3HATEIHLHOMY
CaMOOTPaHUYEHUIO B MOCTYIKAX, IOBEJICHUH, PACTOYUTEIHLHOM MOTPEOUTENHCTBE; CHOPMUPOBAHHOCTDH MPEACTABICHUN 00 OCHOBAaX CBETCKOW ATHKHU, KYJIbTYPHI
TPAJIUIIUOHHBIX PEIUTHIA, UX POJU B Pa3BUTHH KYJIbTYphl U HMCTOpUU Poccuu W YeloBedecTBa, B CTAHOBICHUHU TPAXKIAHCKOTO OOIIECTBA M POCCHUCKOU
rOCy/1IapCTBEHHOCTH; IIOHUMaHUE 3HAUYEHUSI HPABCTBEHHOCTHU, BEPHI U PEJIMTUU B KU3HU YeJIOBEKa, ceMbU U o01miecTBa). CPopMUPOBAHHOCTH OTBETCTBEHHOTO
OTHOIICHUS K YYCHUIO; YBAKUTEIBHOTO OTHOIICHUS K TPYY, HAJIMYHE OIBITA YJaCTHS B COIMAIBHO 3HAYMMOM Tpyae. Oco3HaHWE 3HAYCHUS CEMBH B KU3HU
YenoBeKa U 00IIecTBa, IPUHATHE IEHHOCTH CEMEMHOMN KU3HH, YBAXKUTEIbHOE U 3a00TIMBOE OTHOIIIEHUE K YJIEHAM CBOEH CEMbH.
4. CdhopMHPOBAHHOCTh IIEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY YPOBHIO PAa3BUTHS HAYKH H OOIIECTBEHHOW TPAKTHKH,
YUUTBIBAIOIIETO COIMAIbHOE, KYIbTYPHOE, SI3bIKOBOE, JYXOBHOE MHOT000pa3ue COBPEMEHHOTO MHPA.
5. Oco3HaHHOE, YBAKUTEIBHOE U TOOPOKEIATeIbHOE OTHOIIIEHUE K IPYTOMY YeJIOBEKY, €r0 MHEHUIO, MEPOBO33PEHHIO, KYJIBTYpE, S3BIKY, Bepe, TpakIaHCKON
no3uui. ['0TOBHOCTh U CIIOCOOHOCTH BECTH JUANIOT C APYTUMU JIIOJbMU U JOCTUTaTh B HEM B3aUMOMOHUMAHUS (MASHTH(HUKAIUS ce0s KaK MOJTHOMPABHOTO
CyOBeKTa OOIICHHUS, TOTOBHOCTh K KOHCTPYHPOBAHUIO 00pa3a mapTHepa Mo JAUAJIory, TOTOBHOCTh K KOHCTPYHPOBAHUIO 00pa3a JOMyCTUMBIX CIIOCO0O0B JIHAJIOra,
TOTOBHOCTh K KOHCTPYMPOBAHHUIO MpOIECCca AUATIOra Kak KOHBEHIIMOHUPOBAHUSI HUHTEPECOB, MPOLIETYP, TOTOBHOCTh U CIIOCOOHOCTH K BEJICHHIO TIEPErOBOPOB).
6. OCBOGHHOCTH COIMATBHBIX HOPM, IPaBWJI TIOBEICHUS, pojiei W (OopM CONMaIbHOW JKM3HM B Tpylmax M COOOIIECTBaX. YUYacTHE B IIKOJHLHOM
caMOyMpaBleHUH U OOIIECTBEHHOH KU3HU B TIPe/Iesiax BO3PACTHBIX KOMIIETEHITNI C Y4€TOM PETHOHATBHBIX, STHOKYIBTYPHBIX, COITUAIBHBIX U SKOHOMUYECKUX
0CcOOCHHOCTEH ((hopMHUpPOBaHHE TOTOBHOCTH K YYacTHIO B IMPOIECCE YIMOPSIOUYCHHUS COIMAIBHBIX CBS3€H M OTHOIICHHH, B KOTOPBIE BKIFOYCHBI H KOTOPHIC
GhopMHUPYIOT caMH y4allluecs; BKIOYEHHOCTh B HEMOCPEICTBEHHOE TPaXKIaHCKOE ydacTHe, TOTOBHOCTh y4acTBOBATh B JKU3HENESATEIBHOCTH MOJIPOCTKOBOTO
OOIIECTBEHHOTO 00BEIMHEHUS, TPOTYKTHBHO B3aMMOICHCTBYIOIIETO ¢ CONMATBHON CPEJIOW M COIMATbHBIMA WHCTUTYTaMH; HICHTHU(PHUKAIUSA ceOs B KauecTBE
cyOBeKTa ColManbHBIX MpeoOpa3oBaHMil, OCBOCHHE KOMIIETEHTHOCTEH B cpepe OpraHu3aTOPCKOM NeATeTbHOCTH; HHTEPUOPU3ALIHS LIEHHOCTEH CO3UIATELHOTO
OTHOIICHUS K OKPYKAOIEH JeHCTBUTEIBHOCTH, IIEHHOCTEH COIMAIIBHOTO TBOPYECTBA, IEHHOCTH MPOAYKTHBHON OpPraHWU3allid COBMECTHOW JCSITECIHHOCTH,
camMopealli3aliy B TPYMIEe U OpraHU3alluu, [IEHHOCTU «IPYroro» Kak paBHOMPABHOIO MapTHEpa, (popMupoBaHHE KOMIETEHIIMNA aHAW3a, MPOCKTHPOBAHUS,
2
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OpraHu3alK JEATEIbHOCTH, pedIeKCHH HM3MEHEHHUH, CIIOCO00B B3aMMOBBITOJHOTO COTPYJHHYECTBA, CIIOCOOOB peaqu3aldil COOCTBEHHOTO JIUAEPCKOTO

MOTEHITHANA).

7. CopMHUpOBaHHOCTh IIEHHOCTH 30POBOTO M 0€30mMacHOro oOpas3a >KW3HM; WHTEPUOPH3ALMS MPAaBUI HMHIUBUAYAJIHHOTO M KOJUIEKTMBHOTO 0€30MacHOTrO

MIOBEJCHMSI B UPE3BbIUAIHBIX CUTYALMSX, YTPOXKAIOIUX KHU3HH U 3J0POBBIO JIIOJIEH, TPaBUII TOBEIEHUS HAa TPAHCIIOPTE U Ha JIOporax.

8. Pa3BUTOCTh 3CTETUYECKOr0 CO3HAHMS YEpPE3 OCBOEHUE XYJO’KECTBEHHOI'O Haclieusi HapoJoB Poccuu um Mupa, TBOPUECKOW AEATEIBLHOCTU 3CTETHUYECKOIO

xapakTepa (CIOCOOHOCTb HOHUMAaTh XYJO’KECTBEHHbIC INPOM3BEIEHUS, OTPAXAIOIIUE pPAa3HbIC ATHOKYJIbTYPHbIE TpPaAULMU; CHOPMUPOBAHHOCTb OCHOB

XYZ0)KECTBEHHON KYJIbTYpbl OOYYaIOUIMXCS KaK 4acTH MX OOIIeH JAyXOBHOH KYJbTYpbI, Kak 0COOOTO crocoba MO3HAHUS JKU3HU M CPEJCTBA OpTaHU3aIUH

OOIIEHUS; ICTETUYECKOE, 3MOIMOHAIBHO-IEHHOCTHOE BHUJCHHUE OKPY)KAIOLIEr0 MHpA; CIOCOOHOCTh K SMOLMOHAIbHO-IIEHHOCTHOMY OCBOCHHMIO MHUPA,

CaMOBBIPAKEHUIO M OpPUEHTAIlMM B XYyJO0’KECTBEHHOM M HPABCTBEHHOM IPOCTPAHCTBE KYNIbTYpPbl; YBaXEHHE K HMCTOPUM KyJbTyphl cBoero (OreuecTsa,

BBIPQ)XKEHHOW B TOM YMCJI€ B IOHUMAaHUHU KPACOTHI YEJIOBEKA; MOTPEOHOCTh B OOLIEHUHU C XY10’KECTBEHHBIMU ITPOU3BEACHUAMH, C(POPMUPOBAHHOCTh AKTUBHOTO

OTHOIIEHHUA K TpaJULUsAM XYA0KECTBEHHON KYJIbTYpPbhl KAK CMBICIIOBOM, 3CTETUYECKON U TMUHOCTHO-3HAYMMON LIEHHOCTH).

9. CdopMHPOBAHHOCTE OCHOB 3KOJIOTMUECKOW KYyJIbTYPbI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO 3KOJOIMYECKOI'O MBIIIJICHUS, HaJIM4YUe OIIbITa

9KOJIOTMYECKH OPUEHTUPOBAHHOU PEIEKCUBHO-OLIEHOYHON U IPAKTUUECKOH 1€ATENbHOCTH B )KU3HEHHBIX CUTYalUsIX (TOTOBHOCTb K MCCII€A0BAHUIO IPUPOIDI,

K 3aHATHSIM CEJIbCKOXO3SICTBEHHBIM TPYAOM, K Xy0’KECTBEHHO-3CTETUYECKOMY OTPAKEHHUIO MPUPOb, K 3aHATHSIM TYPU3MOM, B TOM YHCIIE 3KOTYPU3MOM, K

OCYILIECTBIICHUIO IIPUPOIOOXPAHHOM JIEATEIBHOCTH).

MeTanpeamMeTHble pe3yJbTaThl

MertanpeameTHble pe3yabTaThl BKIOYAIOT OCBOEHHBIE OOYYAIOUIMMUCS MEXIIPEAMETHbIE MOHATHUS U YHUBEpCAJIbHbIE yueOHbIE NEHCTBUS (pEryJsTUBHBIE,

[I03HABATENIbHbIE, ~ KOMMYHUKATUBHBIE).

Me:xnpeamMeTrHble NOHATHS

VYcnoBueM (GOpMHUPOBAaHUS MEXIIPEIMETHBIX IOHATUH, TaKUX, KaK CHCTeMa, (AaKT, 3aKOHOMEPHOCTb, ()EHOMEH, aHAJIU3, CHUHTE3 SBISCTCA OBJIAJCHHE

00y4arolMMUCS OCHOBaMHU YUTATEIbCKOM KOMIIETEHIIUH, TPHOOPETEHNE HAaBBIKOB padOThI ¢ HH(OpMaLMel, yyacTHe B MPOEKTHOW NesATeNIbHOCTH. B 0CHOBHOI

IIKOJIe Ha BceX MpeaMerax OyneT mpoaospkeHa paboTa Mo (OPMHPOBAHUIO M PAa3BUTHUIO OCHOB UYHUTATENbCKOM KommnereHIMH. OOyyaromuecs: OBJIAACIOT

YTEHHEM KaK CPEJICTBOM OCYILIECTBJICHUS CBOMX AAbHEHIIMX IJIAHOB: MPOJOJKEHUSI 00pa30BaHus U caM0o00pa30BaHMsl, OCOZHAHHOTO IJIAHUPOBAHMS CBOETO

aKTyaJbHOTO U TEPCIEKTUBHOIO Kpyra 4TE€HHUs, B TOM YHCIIE JIOCYTOBOIrO, MOATOTOBKM K TPYAOBOM M COLMATIBHOM JEATEIBHOCTH. Y BBITYCKHHMKOB OyjaeT

chopMupoBaHa MOTPEOHOCTh B CHCTEMAaTHYECKOM YTEHUU KaK CpPEACTBE IMO3HAHUS MHUpa U ce0s B 3TOM MHUpPE, TapMOHM3AIMM OTHOILEHUN YeJloBeKa U

o0111ecTBa, CO3/1aHUM 00pa3a «IoTPeOHOro OyAYIIEro».

[Ipu n3ydyennn y4eOHBIX MPEAMETOB 00yUAIONINECS YCOBEPILIEHCTBYIOT IPHOOPETEHHBIE Ha TIEPBOM YPOBHE HABBIKM pabOTHI ¢ MHPOpPMAIMEH U MOMOIHSIT UX.

Onu cMmoryT paboTaTh ¢ TEKCTaMH, IPeoOPa30BbIBATh U MHTEPIPETHPOBATH COACPIKALIYIOCS B HUX MH(OPMAIUIO, B TOM YHCIIE:

* CUCTEMaTU3UPOBATh, COIOCTABIATh, AHAJIW3UPOBATh, 0000LIATH W MHTEPHPETUPOBATH HMH(POPMALIMIO, COJAEPKAIIYIOCS B TOTOBBIX HH(POPMAIIMOHHBIX

00BEKTaX;

* BBIJICIISATh IVIABHYIO U HM30BITOYHYIO MH(GOPMAIUIO, BBHIMIOJIHATH CMBICIOBOE CBEPTHIBAHHME BBIJCJIEHHBIX (DAKTOB, MBICIIEH; MPEACTaBIATh MHGOPMAIUIO B

C)KaTOM CJIOBECHOH (opme (B BUE MJIaHA WIM T€3UCOB) U B HAIISTHO-CUMBOINYECKO popme (B Buae TabuIl, rpadMuecKux CXeM U JuarpaMm, KapT MOHATHHA

— KOHILIETITYaJIbHBIX AMAarpaMM, OTIOPHBIX KOHCIIEKTOB);

* 3aIOJIHATH U JOMOJIHATH TaOJIMIIbI, CXEMBI, AUArPAMMBbI, TEKCTHI.

B xonme wu3yueHuss BceX y4YeOHBIX IMPEAMETOB OO0y4aromiyecs MPHUOOPETYT OMNBIT MPOEKTHOM JEesTeNbHOCTH Kak 0co0o0il (opmbl yueOHON paboThl,

CIOCOOCTBYIOIIEH BOCIHMTAHUIO CAMOCTOSITEIbHOCTH, WHHUIIMATUBHOCTH, OTBETCTBEHHOCTH, TIOBBIICHUIO MOTHBALMU U 3(PPEeKTHUBHOCTH y4eOHOM
3
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JESATENbHOCTH; B XOJI€ pealn3alii MCXOAHOTO 3aMbIcia Ha MPAKTUYECKOM YPOBHE OBIAJICIOT YMEHHMEM BBHIOMpATh a/IeKBAaTHBIE CTOSIICH 3ajaue CpeicTBa,
IIPUHUMATh PELIEHHs, B TOM 4YMCIE U B CUTyalUsX HeompeneneHHOCTH. OHM IMOJydaT BO3MOXKHOCTb Pa3BUTh CIIOCOOHOCTh K pa3pabOTKE HECKOJIBKMX
BapUaHTOB PELICHUH, K TIOMCKY HECTAaHAAPTHBIX PELICHUH, TOMCKY M OCYIIECTBICHUIO HanOoJiee MPUEeMIIEMOTO PEILICHHS.

IlepeueHb KIIFOYEBBIX MEKIPEAMETHBIX MOHATUI ONpeseNnseTcs: B X0e pa3paboTKU OCHOBHON 00pa30BaTeNbHOM MporpaMMbl OCHOBHOTO 001IEro 00pa3oBaHus
00pa3oBaTeNbHON OpPraHM3alMU B 3aBHCHMOCTH OT MAaTEpUATbHO-TEXHMYECKOTO OCHAILICHHUS, KaIpOBOTO MOTCHLMANA, UCIIOIb3YEMBIX METOJOB PAaOOTHI H
00pa3oBaTeNbHbIX TEXHOJIOTUH.

B cooterctBun @I'OC OOO BBIAETAIOTCS TPU IPYIIBI YHUBEPCATBHBIX YU€OHBIX JCHCTBUI: pETyNIsATUBHBIC, T03HABATEIbHBIC, KOMMYHHUKATHBHEIE.
PeryasituBubie YY |

YMeHne caMOCTOSATEIBHO OIpPENeATh el OOy4eHHs, CTaBUTh M (POPMYyTUpOBATH HOBBIC 3a/aud B ydeOe M TO3HABATEIBLHOW NEATEIHLHOCTH, Pa3BHBAThH
MOTHUBBI U HHTEPECHI CBOEH MO3HABATENBHOM AesTeIbHOCTH. OOyUaromuics CMOXKET:

aHAJM3UPOBATh CYLIECTBYIOIINE U IJIAHUPOBATH Oyaylre 00pa3oBaTebHbIC PE3YIbTATHI;

UACHTU(PUIMPOBATE COOCTBEHHBIE MPOOIIEMBI U ONIPEENATh [NIaBHYIO IPO0IIEeMY;

BBIJIBUTATh BEPCUU PEIICHUS MPOOIEMBI, (POPMYIHPOBATH TUTIOTE3bI, TPEIBOCXUILATH KOHEUHBIA PE3yIIbTAT;

CTaBUTb 1IEJIb IEATEILHOCTH Ha OCHOBE OIPE/IEIIEHHOM POOIEMBI U CYLIECTBYIOIINX BO3MOKHOCTEH;

¢dbopmynHupoBaTh ydeOHbIC 3aa4M KaK ATy JOCTHXKEHHSI TOCTABICHHON [ENN IEATEIIbHOCTH;

00OCHOBBIBATb 11€JIEBbIE OPUEHTHPHI U IPHOPUTETHI CCHUIKAMU Ha LIEHHOCTH, YKa3bIBas U 00OCHOBBIBAs! JIOTHUECKYIO MTOCIE10BATENbHOCTh 1LIAr0B.

YMeHne caMOoCTOSITENbHO IJIAHUPOBAThH MYyTH JTOCTH)KECHUS IIEJIei, B TOM YHUCIIe ajJbTePHATHBHBIC, OCOZHAHHO BBIOMpaTh Hamboiee F(PPEKTUBHBIE CIIOCOOBI
peleHus yueOHbIX U N03HaBaTeIbHbIX 3a7au. O0yJaromuics CMOXeET:

OTIpeNIeNIATh HEOOXOIUMBIE JISHCTBHE(s]) B COOTBETCTBUU C y4eOHO M TIO3HABATENILHON 3a7aueil ¥ COCTABIISATH aJITOPUTM HX BBITIOJTHEHUS;

000CHOBBIBATh U OCYILLECTBIIATH BBIOOP Hanbosee 3h(heKTUBHBIX CIIOCOOOB pelIeHusl ydeOHbIX U I03HABATENIbHBIX 3a/1a4;

OTIPEIeNIATH/HAXOIUTh, B TOM YHCJIE U3 MPEUIOKEHHBIX BAPHAHTOB, YCIOBHUS IS BHITIOJHEHUsT y4eOHOM U TT03HABATEILHOHN 33/1a4H;

BBICTPAaMBAaTh >KU3HEHHBIE IUIaHBI Ha KPaTKOCPOUYHOE Oynyiiee (3asBiAThH LI€JEBble OPUEHTHPHI, CTABUTH AJE€KBAaTHbIE UM 33Ja4d U NpeJylarath JeHCTBHS,
yKa3bIBast 1 000CHOBBIBAS JIOTHYECKYIO TIOCIIEA0BATEILHOCTD IIIAaroB);

BBIOMPATH U3 NMPEATIOKEHHBIX BAPUAHTOB M CAMOCTOATENIBHO UCKATh CPEICTBA/PECYPCHI TS pEIIeHUs 3a/1a4l/JOCTH)KEHUS 11ETIH;

COCTABIISATH TUIAH PEIICHHSI TPOOIEMBI (BBITIOTHEHHUS TIPOEKTA, TIPOBEICHHS UCCIICIOBAHHS);

OIpeIeNIATh MOTECHIMAIbHbIEC 3aTPYAHEHUS MPHU pellIeHNH y4eOHOH U MO3HABATEIbHOM 3a/Jaul M HAXOAUTh CPEICTBA /ISl UX YCTPAHEHUS;

OIMCBIBATH CBOM OMBIT, 0OOPMIISIS €T0 JUIS MIepead IPYTHM JIFOIIM B BHJI€ TEXHOJIOTHH PEUICHHUS PAKTUIECKUX 3a]1a4 ONPEIeIEHHOTO Kilacca;

IUTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIMBUYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

YMeHrne COOTHOCHTh CBOM JCUCTBUS C ITUIAHUPYEMBIMU Pe3yJbTaTaMH, OCYIIECTBIISATh KOHTPOJIb CBOEH JEATENLHOCTH B IMPOIECCE TOCTHXKEHUS Pe3ylbTaTa,
OTIpeNIeNIATh CIOCOObI ACUCTBUII B pamMKax NPEAJIOKEHHBIX YCIOBHHM M TpeOOBaHHUM, KOPPEKTUPOBATH CBOM JAEUCTBUS B COOTBETCTBUU C HM3MEHSIOIIEHCS
cutyanueil. OOyJaromuics CMOXeT:

OIpEeJIeNIATh COBMECTHO C MEAAaroroM M CBEPCTHUKAMU KPUTEPUH INIAHUPYEMBIX PE3yJIbTaTOB U KPUTEPHH OLICHKU CBOEH y4eOHOM JesTeNbHOCTH,
CHCTEMAaTH3HPOBATH (B TOM YHCJIE BEIOMPATh IPUOPUTETHBIC) KPUTEPUH TUIAHUPYEMBIX PE3yJIbTATOB M OIICHKH CBOCH JESITEIbHOCTH;

OTOMpaTh WHCTPYMEHTHI JJISi OLEHUBAHUS CBOEH JEATENIbHOCTH, OCYIIECTBIATH CAaMOKOHTPOJb CBOEH JESITEIbHOCTH B PaMKax IMPEIIOKEHHBIX YCJIOBHHA U
TpeOoBaHUi;

OLIEHUBATh CBOIO JIEATEIBLHOCTh, APT'yMEHTHPYS IPUYUHBI IOCTUKEHUS MIIM OTCYTCTBHS IUIAHUPYEMOT'0 pe3ybTara;
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HaXO/UTh IOCTaTOYHBIC CPEJCTBA ISl BHIMOJIHEHHS YU€OHbBIX ACUCTBUI B M3MEHSIOMICHCS CUTYalluu W/UJIH MIPH OTCYTCTBUH IJITAHUPYEMOTO PE3yNbTaTa;
pa0oTas 1o CBOEMY IUIaHY, BHOCUTb KOPPEKTHBBI B TEKYIIYIO NESATEIbHOCTh Ha OCHOBE aHAIM3a U3MEHEHUH CUTYallMM JAJs MOJYy4YeHMs 3aIUIaHUPOBAHHBIX
XapaKTepUCTHK NMPOJYKTa/pe3ynbTaTa;

YCTaHaBJIMBATh CBA3b MEX/Y MOJIyYEHHBIMH XapaKTEPUCTHKAMU MPOAYKTAa U XapaKTePUCTUKAMU Ipoliecca NeSITeIbHOCTH U MO 3aBEPLICHUU JESTEIbHOCTH
npeJyiarath N3MEHEHNE XapaKTePUCTUK MPOoIiecca ISl MOJIyYeHHs YIYYIISHHBIX XapaKTePUCTHK MPOIYKTa;

CBEpATh CBOM JICHCTBUS C LIEIbIO U, IPU HEOOXOIUMOCTH, UCTIPABIIATH OLIMOKH CaMOCTOSTENBHO.

YMeHue oleHNBaTh MPAaBUIBHOCTH BHIMOJIHEHUS Y4eOHOH 3a/1a4H, COOCTBEHHBIE BO3MOXKHOCTH e¢ pemieHust. O0ydaronuiics CMOXKET:

OIpEeNeNIATh KPUTEPUU IPABUIIBHOCTU (KOPPEKTHOCTH) BBIITOJIHEHHSI yueOHOH 3a1auu;

aHAJIM3UPOBATh U OOOCHOBHIBATH MPUMEHEHHE COOTBETCTBYIOIIETO HHCTPYMEHTAPUS IS BHIIOJHEHUs y4eOHOM 3a1auu;

CBOOOJHO TOJIb30BATHCS BBIPAOOTAHHBIMM KPUTEPHSIMHU OLIEHKH M CaMOOLIEHKH, MCXOJd M3 LeJU M UMEIOIIUXCS CPEACTB, pa3iuyasi pe3yibTaT U CHOCOOBI
JICHCTBHIA;

OLIEHUBATh IPOAYKT CBOEH JI€ATEILHOCTH 110 3a/laHHBIM M/UJIM CAMOCTOATENBHO ONPEACICHHBIM KPUTEPUSIM B COOTBETCTBUU C LIENIBIO JIESITEIbHOCTH;
00OCHOBBIBATh JJOCTH)KUMOCTB II€JTH BHIOPAHHBIM CIIOCOOOM Ha OCHOBE OIICHKH CBOMX BHYTPEHHHUX PECYPCOB M JIOCTYITHBIX BHEITHUX PECYPCOB;

(buKCUpOBaTh U AaHAJTU3UPOBATH AUHAMUKY COOCTBEHHBIX 00Pa30BaTeNbHBIX PE3YyIbTATOB.

Brnanenmne ocHOBaMH CaMOKOHTPOJISL, CAMOOLIEHKH, IPUHSTHS PEUICHUN M OCYIIECTBICHUSI OCO3HAHHOTO BHIOOPA B Y4eOHOH M mo3HaBaTenbHON. OO0yyaromuics
CMOJXKET:

HAOJI0AAaTh ¥ aHAIM3UPOBATh COOCTBEHHYIO yUEOHYIO U TIO3HABATEIBHYIO IEATEILHOCTh U ACSITEIBHOCTD APYTrUX 00yUYaroIUXCsl B IPOIECcCe B3aU MOTIPOBEPKH;
COOTHOCHTB PeallbHbIE U INIAHUPYEMbIE PE3YJIbTaThl MHIMBUAYAILHOW 00pa30BaTeNIbHOM NEATEIBHOCTH U JI€1aTh BBIBOBI;

MPUHUMATh PEIICHHE B y4eOHOW CUTYallu U HECTH 32 HErO OTBETCTBEHHOCTH;

CaMOCTOSITEJILHO OIIPEIeNIATh IPUYUHBI CBOETO yCIleXa WM Heyclexa U HaXOJUTh CIIOCOObI BbIX0/1a U3 CUTYALlUU HEYyCIIexa;

PETPOCIIEKTUBHO ONPEAEISITh, KaKHe IEHCTBHS 10 PEIICHUIO YIeOHOW 3a/1aui WM TTapaMeTphl ATUX JACUCTBUM MPUBENHN K TOIYYCHUIO UMEIOIIETOCs MPOIYKTa
y4eOHOU AesITeNbHOCTH;

JEMOHCTPHPOBATh TPHEMBI PETYISIUN TCUXO()HU3HONIOTHYECKHX/ AMOIMOHANBHBIX COCTOSHUH aisi AocTikeHuss d¢dekra ycrmokoeHus (ycTpaHEHHS
HSMOLMOHAIBHOM  HampsKeHHOCTH), d(pdekra BoccTaHOBIEHUs (OciabiieHUs TMpoOsABICHMNA  yromiieHHs), dS(@exkra akTUBU3aUK  (IOBBIMLICHHS
MCUXO0(U3HOTOTUYECKON PEAKTUBHOCTH ).

Ilo3naBaTenbHblie YY /1

YMeHue onpeaensaTe MOHIATHS, CO3/1aBaTh 0000IIEHNs, yCTaHABINBATh aHAJIOIMH, KJIacCU(ULIUPOBATh, CAMOCTOATEIBHO BHIOMPATh OCHOBAHUS M KPUTEPUH JJIS
KJaccu(UKaluy, yCTaHABIMBATh MPUUYMHHO-CIIEICTBEHHbBIE CBS3M, CTPOUTH JIOIMYECKOE pacCyXJIeHHE, YMO3aK/IoueHHe (MHIYKTUBHOE, NEAYKTHBHOE, IO
aHAJIOTUH) U Jie1aTh BbIBO/BI. OOyUaroluics CMOXKET:

no0UpaTh CJI0Ba, COMOAYMHEHHBIE KIIOYEBOMY CIIOBY, ONPEICISIONINE €ro MPU3HAKU U CBOWCTBA;

BBICTPANUBATh JIOTHYECKYIO IIETIOYKY, COCTOSIIYIO U3 KIIFOYEBOTO CJIOBA U COMOTYMHEHHBIX EMY CIIOB;

BBIJICJIATH OOIIMI MPU3HAK JABYX WJIM HECKOJBKUX MPEIMETOB UJIH SIBJICHUNA U OOBACHATH UX CXOJICTBO;

OOBETUHSTH MTPEIMETHI U SIBJICHUS B TPYIIIIHI 110 ONIPEIeICHHBIM MPU3HAKaM, CPaBHUBATh, KiIaCCH(UIIMPOBATh U 00001IaTh (PaKTHI U SBICHUS;

BBIJICJIATH SIBJICHUE U3 OOIIETo psijia APYrUX SBICHUH;

OTIPENIENIATh 0OCTOSITEhCTBA, KOTOPHIE IMPEIIICCTBOBAIN BO3HUKHOBEHHIO CBSI3W MEXKIY SIBJICHHUSMH, U3 ITUX OOCTOSTENLCTB BBIJEISATH ONpEACISIONINe,
CIOCOOHBIE OBITh MPUYMHOM JTAHHOTO SIBJICHUS, BBISIBIIATH IPUUMHBI U CIEICTBUS SIBICHUIH;
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CTPOUTH PACCYKJEHHE OT OOLIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHUSM M OT YaCTHBIX SIBJICHHH K OOIIMM 3aKOHOMEPHOCTSM;

CTPOMUTH PacCyXJCHHE Ha OCHOBE CPABHEHUS MPEIMETOB U SIBICHUHN, BBIJIENSIS IPU 3TOM OOIIHME MPU3HAKY;

U3JaraTh MOJy4YeHHYIO HH(POPMAIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE PeIIacMOi 3a/1a4H;

CaMOCTOSITENILHO YKa3bIBaTh HA HH(POPMAIINIO, HYK/IAIOLIYIOCS B IPOBEPKE, MpeAsiaraTb U MPUMEHATH CIIOCO0 MPOBEPKH TIOCTOBEPHOCTH HH(POPMAIIUH;
BepOaIM30BaTh SMOLIMOHATIBLHOE BIEYATIICHHE, OKa3aHHOE HA HETO UCTOYHUKOM;

OOBSICHATH SIBJICHUSI, IIPOLIECCHI, CBSA3M U OTHOIICHHUS, BBISBISIEMbIE B XOJ€ MO3HABATEIHHONW M MCCIIEIOBATEIBCKOMN NEATENbHOCTH (MIPUBOAUTE OOBSICHEHUE C
W3MEHEHUEM (OPMEI MPEACTABIICHUS; OOBSICHSTH, IETATH3UPYS WK 0000111as1; OOBSICHATH C 3aIaHHON TOYKH 3PEHUS);

BBISIBJISITH M Ha3bIBATh MIPUUMHBI COOBITHUS, SIBJICHHS, B TOM YHCJIE BO3MOXHbIE / Haubosee BepOsITHbIC IPUYUHBI, BOZMOXKHBIE MOCJIE/ICTBUS 3a/laH HOW TPUYUHBL,
CaMOCTOSITENILHO OCYILECTBIISISI IPUYMHHO-CIIEICTBEHHBIH aHAIIN3;

JieNiaTh BBIBOJI HAa OCHOBE KPUTHUYECKOTO aHallM3a pa3HbIX TOYEK 3pEHUs, MOATBEPXKAATh BBHIBOJ COOCTBEHHOH apryMeHTAallMeill WM CaMOCTOSITENBHO
MOJTyYeHHBIMH JaHHBIMU.

YMeHue co3iaBath, IPUMEHATh U IPE0OPa30OBbIBATh 3HAKA U CUMBOJIBI, MOJIETH M CXEMBI ISl pelIeHHs] YUeOHBIX U MO3HaBaTeNbHbBIX 3aAad. OOydaromuics
CMOXET:

0003HaYaTh CUMBOJIOM M 3HAKOM IMPEAMET U/UIIH SIBIICHUE;

OTIPEJIENIATH JIOTUYECKHUE CBSI3U MEXKAY MPEIMETaMH W/WIIN SBICHUSMH, 0003HAYaTh JAaHHBIE JIOTHUYECKUE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

CO3/1aBaTh a0CTPAKTHBII WU pealbHbI 00pa3 MpeaMeTa U/Uiu SIBJICHHUS,

CTPOUTH MOJICIIE/CXEMY Ha OCHOBE YCJIOBUM 33JIa4¥ W/HUITU CIioco0a ee pelicHus;

CO3/1aBaTh BepOalibHbIC, BEIIECTBEHHbIE U MH(DOPMAIIMOHHBIE MOJAENU C BbIICJICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa ISl OINpeleieHHs crocoda
pelIeHs 3a/1a491 B COOTBETCTBHH C CHUTYallUEH;

peoOpa3OBBIBATH MOJIENH C IEJIbIO BBISBICHUS OOIIMX 3aKOHOB, ONPEICIISIONINX JaHHYIO MPEIMETHYIO 00J1acTh;

MEPEBOANTH CIIOKHYIO TI0 COCTaBY (MHOTOACTIEKTHYIO) HH(MOpMaIKIo U3 TpaduuecKkoro uin (GopMaIn30BaHHOTO (CUMBOJIBHOTO) MPECTABICHUS B TEKCTOBOE, U
Ha000pOT;

CTPOUTBH CXEMY, aJTOPUTM JACUCTBUS, HCIPABISATh WIM BOCCTAHABIMBATH HEWU3BECTHHIN paHEe aJTOPUTM Ha OCHOBE MMEIOIIETOCS 3HAHHS 00 O0BEKTe, K
KOTOPOMY IIPUMEHSETCS allTOPUTM;

CTPOHUTH JIOKA3aTEIBCTBO: MPSIMOE, KOCBEHHOE, OT IIPOTHBHOTO;

aHAJM3UPOBATh/pedIIeKCUPOBaTh ONBIT Pa3pabOTKU W peanu3ald y4eOHOro MPOEKTa, HCCIEAOBAaHUS (TEOPETHYECKOro, 3MIIMPUYECKOr0) Ha OCHOBE
MIPEUIOKEHHON TTPOOIEMHOM CUTYaIMH, TIOCTABICHHOMN IIeTN W/WJIH 33JJaHHBIX KPUTEPUEB OLIEHKHU TPOIyKTa/pe3ybTara.

CwmpicnioBoe uteHne. O0yJaromuiicss CMOXKET:

HaXOJUTh B TEKCTE TpeOyeMyro HH(OPMaLIKIO (B COOTBETCTBUU C LIETSIMU CBOEH JESTENbHOCTH);

OPHEHTUPOBATHCS B COJCPKAHUU TEKCTa, IOHUMATh IIETIOCTHBIN CMBICT TEKCTa, CTPYKTYPHPOBATh TEKCT;

YCTaHABJIMBATH B3aUMOCBSI3b OMIMCAHHBIX B TEKCTE COOBITUH, SIBIICHHIA, TIPOIIECCOB;

PE3IOMHUPOBATh TTIABHYIO HUCI0 TEKCTa,

peoOpa3oBEIBaTh TEKCT, «IIEPEBOS» €T0 B JPYTYIO MOAAIBHOCTh, MHTEPIPETHPOBATh TEKCT (XYI0KECTBEHHBI U HEXYJI0KECTBEHHBIH — y4eOHBIN, HAYIHO-
NOMYJISIPHBIHA, MH(pOpMaMOHHBIH, TeKCT non-fiction);

KPUTHYECKH OIICHUBATh COJICpKaHNe U (OpPMY TEKCTa.
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@opMUpOBAHNE U PA3BUTHUE SKOJOTUYECKOrO MBIIUICHUSI, YMEHUE MPUMEHATh €ro B IMO3HABaTEIbHOM, KOMMYHHKATHUBHOM, COLMAIbHON MpakTUKE H
npodeccuoHabHON opreHTaui. OOYyJarOIIHIICS CMOXKET:

ONPEIEATh CBOE OTHOLIECHUE K IPUPOIHOM cpefie;

aHAJIM3UPOBATh BIMSAHUE YKOJIOTUYECKUX (PAKTOPOB HA Cpely OOUTAHHUS KUBBIX OpPraHU3MOB;

MPOBOJUTD PUYUHHBIN U BEPOSITHOCTHBIN aHAJIN3 YKOJOTHUYECKUX CUTYaALIH;

MIPOrHO3UPOBATh U3MEHEHHS CUTYAllMH IIPU CMEHE AeMCTBUsI OAHOTO (hakTopa Ha AelicTBHUE APYroro Gpakropa;

pacpoCTpPaHsATh SKOJOTUUECKHE 3HAHUS U Y4aCTBOBATh B MIPAKTUUYECKUX JEJIaX IO 3alIUTE OKPYKAIOLIEH Cpeibl;

BBIpaXKaTh CBOE OTHOIICHUE K MIPUPOJIE Yepe3 PUCYHKU, COUMHEHHS, MOJIEIHU, IIPOEKTHBIE Pa0OTHI.

10. PazBuTre MOTHUBALIMY K OBJIAJICHUIO KYJIBTYPOH aKTHUBHOTO MCIIOIB30BAHMSI CIIOBApEi M IPYTHX MOUCKOBBIX cucTeM. OOyJaromuiicss CMOKET:

OTIpeeIsATh HEOOXOJUMbIE KITI0UEeBbIe TOUCKOBBIE CIIOBA U 3alPOCHL;

OCYIIECTBJISITh B3aUMO/ICHCTBUE C 3JIEKTPOHHBIMU TOMCKOBBIMU CUCTEMAMHU, CIIOBAPSIMH;

(dbopMHPOBAaTh MHOXKECTBEHHYIO BBIOOPKY M3 TOMCKOBBIX HCTOYHUKOB IS 00BEKTUBHU3AINH PE3YJIbTATOB IMOUCKA;

COOTHOCHUTH MOJIYYCHHBIC PE3YIIbTaThl IOMCKA CO CBOEH JESATEIHHOCTHIO.

Kommynukarususbie YY ]

YMeHue OpraHu30BBIBATH Y4eOHOE COTPYAHHYECTBO M COBMECTHYIO JACSITCIBLHOCTh C YUUTENIEM W CBEPCTHHKAMH; pabOTaTh MHIWBUIYaTbHO W B TPYIIIE:
HAXOJUTh O0IIee pelleHre U pa3penaTb KOHGIUKTH HA OCHOBE COTJIACOBAHUS MO3UIIUN U yueTa HHTepecoB; (OPMYIUPOBATh, ApIYMEHTHPOBATh U OTCTAaUBATh
cBoe MHeHHe. O0yJaroniics: CMOXKET:

ONpPEJEIATh BOBMOXHBIE POJIM B COBMECTHOU JI€ATEIbHOCTH;

UTPATh OMPEACIICHHYIO POJIb B COBMECTHOU JEATEIbHOCTH;

MPUHUMATH MO3UIUI0 COOECEIHNKA, TTOHUMAsl MO3UIUIO JIPYroro, pasinyaTh B €ro pedyd: MHEHHE (TOUKY 3pEHHS), J0Ka3aTelnbCTBO (apryMEHTHI), (aKThI;
TUTIOTE3bI, aKCHOMBI, TEOPUH,

OTIpEIETISATH CBOM JEHCTBUS U IEHCTBUS MapTHEPA, KOTOPBIE CIOCOOCTBOBANHU MIIM MIPEMSATCTBOBAIH MPOTYKTUBHOM KOMMYHHUKAIUY;

CTPOUTD MO3UTUBHBIC OTHOIIICHHS B TIpoliecce yueOHOM U MO3HABATEILHOM eI TEIIbHOCTH;

KOPPEKTHO W apryMEHTHPOBAaHHO OTCTaWBaTh CBOK) TOYKY 3pEHUS, B JUCKYCCHM YMETh BBIABUTATh KOHTPAPTyMEHTHI, mepedpasupoBaTh CBOIO MBICIH
(BMaieHre MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

KPUTHYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C TOCTOMHCTBOM MPH3HABATh OIMIMOOYHOCTh CBOETO MHEHUS (€CIM OHO TAaKOBO) U KOPPEKTUPOBATH €r0;
npeiaraTh ATbTEPHATUBHOE PEIICHUE B KOH(DIUKTHONW CUTYAITUH;

BBIIETISITH OOIIYIO TOUKY 3PEHHSI B IUCKYCCHH;

JIOTOBAPUBATHCS O TIPaBUJIaX U BOMPOCAX ISl OOCYKJIEHUS B COOTBETCTBUHM C MTOCTABICHHOM Mepe/T TPYIION 3a1a4eii;

OpPraHU30BBIBATh YUCOHOE B3aMMOJICHCTBHUE B IpyIIe (ONpeaesaTh OOIIUE 1ENU, PACTIPEACISATh POJIH, JOTOBAPUBATHCS IPYT C IPYTOM U T. 11.);

YCTPaHATh B paMKax JHaioTa Pa3pbiBbl B KOMMYHHUKAIIMH, OOYCJIOBJICHHBIE HETIOHMMaHWEM/HETPUIATHEM CO CTOPOHBI coOecemHHKa 3amauu, (GOpPMBI HIIH
coJiepKaHusl JUajora.

YMeHHne 0CO3HaHHO HUCTIOIh30BATh PEUEBHIE CPEICTBA B COOTBETCTBUU C 3a7a4eii KOMMYHHUKAIIUH JIJISl BRIPAXKCHUS CBOUX YYBCTB, MBICIIEH U MOTPEOHOCTEN ISt
TUTAHUPOBAHUS U PETYIISAIIUUA CBOCH JIEATENHHOCTH; BIaIEHUE YCTHOW U MTUChbMEHHON PEUYBbI0, MOHOJIOTHUECKON KOHTEKCTHON peubto. OOyJaromuics CMOXKET:
OTIpeIeIATh 33a/1a4y KOMMYHHUKAITUU U B COOTBETCTBUU C HEM OTOMpaTh peUeBhIE CPEJICTBA,

OTOMpPATh U UCTIOIH30BATh PEUYEBBIC CPECTBA B MPOIIECCe KOMMYHHUKAIIUU C IPYTHUMH JIOJbMU (IUAJIOT B MTape, B MaJloi IPyMIe U T. 1.);
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MPEJCTABIATh B YCTHOW MJIM TMCbMEHHOU (hopMe pa3BEpHYTHIN MIaH COOCTBEHHON AEATEIbHOCTH;

co0JIr0JaTh HOPMBI ITyOJIMYHOM peun, periaMeHT B MOHOJIOTE U IMCKYCCUHU B COOTBETCTBUU C KOMMYHUKAaTUBHOM 3a7a4eif;

BBICKa3bIBaTh 1 000CHOBBIBATH MHEHHUE (CYXKICHUE) U 3aNpalllnBaTh MHEHUE MMapTHEPA B PaAMKax JIMAJIOTa;

IIPUHUMATh PELICHHUE B XOJI€ IMAJIOra U COTIacoBBIBATh €0 ¢ COOECEAHUKOM;

CO3/1aBaTh MMChbMEHHBIE «KJIUIINPOBAHHBIC» U OPUTHHAIBHBIC TEKCTHI C UCIIOJIb30BAHHEM HEOOXOIMMBIX PEUEBBIX CPEJICTB;

HCIOJIb30BaTh BepOalibHbIE CPe/ICTBA (CPEACTBA JJOIMUECKON CBS3M) JUISl BBIIEIEHUS CMBICIIOBBIX OJIOKOB CBOETO BBICTYILICHMS;

UCIIOJIb30BaTh HEBEPOAIbHBIE CPEICTBA WIIM HATJISIHBIE MaTepPHalIbl, IIOATOTOBIEHHBIE/OTOOPaHHBIE IO PYKOBOJICTBOM YUUTEIIS;

JieN1aTh OLICHOYHBIN BBIBOJ O JOCTH)KEHUH LIE€TH KOMMYHHUKAIIMHM HEIIOCPEACTBEHHO 110CIIE 3aBEPIIEHUS] KOMMYHUKATHUBHOIO KOHTAKTa U OOOCHOBBIBATH €rO0.
®opMupoBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH UCIIOJIb30BaHUS WH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TexHonoruil (nanee — MKT). OGyuarommuiics
CMOXET:

IEJICHAPABJICHHO UCKAaTh U HMCIIOJIb30BaTh MH(OPMAIIMOHHBIE PECypChl, HEOOXOAUMBIE IS PEIICHHUs YUeOHBIX W NMPAKTUYECKUX 3a/1a4 C MOMOIIBIO CPEJCTB
UKT;

BBIOMPATh, CTPOUTH M UCIIOIB30BATh 3JCKBATHYIO HH(POPMAITMOHHYIO MOJIENb JUIS IIEPeJaul CBOUX MBICIIEH CPEICTBAMH €CTECTBEHHBIX M (JOPMaIbHBIX S3BIKOB
B COOTBETCTBUU C YCIIOBUSAMH KOMMYHHKAIUY;

BBIIEISATH MTH(OPMALIMOHHBIHN aclEeKT 3a/1auk, OIEpUPOBATH JaHHBIMU, UCIIOJIb30BaTh MOJEIb PELLIECHUS 3a7auu;

UCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUHU (BKJIIOYAasi BHIOOP a/leKBATHBIX 3a]lau€ MHCTPYMEHTAIbHBIX MPOrpaMMHO-AMMAPaTHBIX CPEJICTB U CEPBUCOB) IS
pemeHust THPOPMAITMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX Y4eOHBIX 3aJad, B TOM YHCIIE: BBIYUCIICHHE, HANMCAHUE MHCEM, COYMHEHUH, TOKIANoB, pedeparos,
CO3/IaHHE IIPE3EHTALMN U JIp.;

HCI0JIb30BaTh UH(POPMALIMIO C YIETOM ITUUECKUX U IIPABOBBIX HOPM;

co3JlaBaTb MH(OPMALMOHHBIE PECYpPChl Pa3HOrO THUIIA U JUIs Pa3HbIX ayAUTOPHH, coOmroaTh MH(MOPMAIMOHHYIO TMIMEHY U IpaBuia MHPOPMALMOHHOM
0€30I1aCHOCTH.

Hpe}IMeTHI)Ie pe3yJjbTaThbl
BbIHyCKHI/lK HAYYHUTCH B 5-6 kaxaccax (Il.]'lﬂ HCIO0JIb30BAHUA B NMOBCETHEBHOMN KM3HU U o0ecneyeHHusI BO3MOKHOCTH YCIICIIHOr0o MpoaoJIzKCHUA

o0pa3oBaHus Ha 0230BOM YPOBHE)

e OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSMU: MHOKECTBO, SJIEMEHT MHOKECTBA, MOJAMHOXKECTBO, TPUHATIEKHOCTb;

® 33J1aBaTh MHOYKECTBA NIEPEUUCIICHUEM UX DJIEMEHTOB;

® HaXOIUTb nepecequI/Ie, 06’be)II/IH€HI/IC, IIOOAMHOXXECTBO B HpOCTefIHIPIX CI/ITyaIII/IﬂX.
B noBceqHeBHOM KU3HU U NIPU U3YyYEHUM APYTUX NPeIMeTOB:

® pacrno3HaBaTh JOTMYECKA HEKOPPEKTHBIEC BHICKA3bIBAHUS.
Yucaa

e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHATHUSIMH: HATypaJbHOE YHUCIIO, IIEJI0€ YHCIIO, OOBIKHOBEHHAs! IpOO0b, MecATUYHAs Ipo0b, CMEIIaHHOE YHUCIIO,
palMOHAIBHOE YHCIIO;

® HCIOJIb30BAaTh CBOKMCTBA YUCEN U IIPaBUJIA JEUCTBUIN C PALlMOHAIIBHBIMHU YUCIIAMU IIPU BBITIOJIHEHUH BBIYUCIICHUN;

® HCIOJIb30BATH MPU3HAKHU ACIUMOCTU Ha 2, 5, 3, 9, 10 npu BbIIIOIHEHUH BBIYMCICHUN U PEILIEHUH HECTIOKHBIX 3a/a4;
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¢ BBIINNOJIHATE OKPYIJICHUC pAllMOHAJIBHBIX YHUCCII B COOTBCTCTBUU C IIPpABUJIAMU;

¢ CpaBHUBATH PAllMOHAJILHBIC YHUCJIA.
B noBcenHeBHOM KU3HM M NIPH M3YYEHHH APYTUX NPeIMETOB:

® OLEHUBATh PE3Y/IbTAThl BEIYMCICHUN IPU PELICHUU NPAKTHYECKUX 3a]a4;

® BBINOJHATH CPABHEHUE YHCEI B PEATIbHBIX CUTYALUX;

® COCTaBJISITh YUCJIOBBIE BBIPAXKEHUS IIPU PELICHUH MTPAKTUUECKUX 3a]a4 U 3aiad U3 JPYTUuX y4eOHbIX [IPEIMETOB.
CraTucTHKA M TeopHus BePOSITHOCTEH

e [lpexacraBnATh AaHHBIE B BUAE TaOIULL, AUarpaMM,

e 4yuTaTh HHPOPMALHIO, IPEACTABIECHHYIO B BUJE TaOJIHUIIbI, TUarpaMMBl.
TexcToBBIC 3a1a4H

e PemaTh HECI0KHBIE CIOKETHBIE 3aZla4M pa3HbIX TUIIOB HA BCC apI/I(bMeTI/I‘-IGCKI/Ie IIef/'ICTBI/Iﬂ;

® CTpOUTH MOACIIb YCIOBHUA 3aJdadun (B BUJC T3.6JH/IIII)I, CXEMBI, pI/ICYHKa), B KOTOpOfI JaHbl 3HAYCHUA ABYX M3 TPECX B3aUMOCBA3AHHBLIX BCJIWYHH, C
LIeJIbI0 TIOUCKA PEILLeHUs 3aauu;

® OCYLIECTBIATH CIIOCOO MOKCKA PELICHUs 3a7jaui, B KOTOPOM PACCYXkJIEHUE CTPOUTCS OT YCIOBUS K TpeOOBAaHUIO MM OT TpeOOBAHUS K YCIOBUIO;
COCTaBJIATH IJIaH PELICHUS 3a/1a4U;
BBLACIIATD 3Tallbl PCIICHUA 3a1a4M;
MHTEPIPETUPOBATH BBIYUCIUTENbHbBIE PE3YJIbTATHI B 33/1a4€, UCCIIEI0BATh MOJIYyYEHHOE PELICHUE 3a/1a4U;
3HATh pa3IMYue CKOPOCTEeH OOBEKTa B CTOSUEH BOJIE, TPOTHB TEYCHUS U IO TEUCHUIO PEKU;
pelaTh 3aJa4r Ha HAXOKACHUC YaCTH YU CJIa U YUCJIa 110 €TI0 YaCTH,

¢ pCIIaTh 3aaa4M pPa3sHBIX THIIOB (Ha pa60Ty, Ha IMOKYIIKHU, Ha I[BI/I}KGHI/IG), CBA3BIBAIOIIUX TPU BCIWYHHBI, BBIACIATH 3TU BCJIIMYWMHBI U OTHOUICHUWSA
MEX]y HUMY;

® HaxXOAWTh MPOUECHT OT 4YHMCJida, YUCJIO IO MPOUCHTY OT HEro, HAXOJUTh MPOUCHTHOC OTHOUMICHUEC ABYX YHCECJI, HAXOAUTH NPOUCHTHOC CHUXXCHUC HIIU
MPOLUCHTHOC MOBBIMICHUC BEJINYHNHBI;

® pelIaTh HECIOKHBIE JIOTUYECKHE 3a/1a4l METOIOM PACCYKIACHUM.
B noBcenHeBHOM KU3HHM M NIPH U3YYCHUH APYTHX NPEIMETOB:

® BBLIABHUI'aTb TMIIOTE3bI O BO3MOKHBIX MPCACIIbHBIX 3HAYCHUAX HCKOMBIX BCIIMYWH B 3a/1a4C (I[GJ'IaTI) HpI/IKI/II[Ky)
Harasignasi reomerpust
I'eomerpuyeckue Gpurypsl

e OmnepupoBaThb Ha 0a30BOM YpOBHE MOHATUSAMHU: (QUIypa, TOUKAa, OTPE30K, MpsiMas, Jyd, JIOMaHas, yroj, MHOTOYTOJIbHUK, TpPEyroJbHUK U
YeThIPEXYTOJIbHUK, IPSIMOYTOJIbHUK U KBaJpaT, OKPY>KHOCTh U KPYT, MPSMOYTOJIbHBIN Napajuienenunesn, kyo, map. M3o06paxats uzydyaemble pUIypbl OT pyKU U
C TIOMOILBIO JIMHENKHU ¥ LIUPKYJIS.

B noBceqHeBHOM KU3HM U NPU U3YYECHUH APYTUX NPEAMETOB:

® permiaTh NPaKTUYECKUE 33/1a41 C TPUMEHEHUEM MTPOCTEHUIIINX CBOUCTB (QUTYD.
N3mepenus u BoIYMCICHUS
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® BHITNOJHATH H3MEPEHUE AJIUH, PACCTOSHUN, BEIMYUH YTIIOB, C IOMOIILI0 HHCTPYMEHTOB i1 U3MEPEHUN JTNH U YIIIOB;

® BBHIUKCIIATH IUIOMIAIHN MPSIMOYTOJIHHUKOB.
B noBceHeBHO KU3HM ¥ NIPH U3YYEHUH APYTUX MPEIMETOB:

® BBIYUCIIITH PACCTOSHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYaIIUSIX, TJIOMIAIN IPSIMOYTOJILHUKOB;

® BBINIOJHATH IPOCTEUIITNE TTOCTPOSHUS U U3MEPEHUS Ha MECTHOCTH, HEOOXOIMMbIC B PEATbHOM JKU3HH.
HcTopusi MaTeMaTHKHU

® OIHUCHIBATh OT/ICIBHBIE BHIIAIOIINECS PE3yJIbTaThl, IOJYyUYEHHBIE B X0/I€ PAa3BUTHs MAaTEMAaTHKH KaK HAYKH;

® 3HATh NIPUMEPHl MATEMATUUYECKUX OTKPBITUHA U UX aBTOPOB, B CBS3U C OTCUECTBEHHOM U BCEMUPHOW UCTOPUECH.
BbINnyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHUTHCA B 5-6 Ki1accax (1Jis1 o6ecrnedeHusi BO3MOKHOCTH YCHEIIHOT0 MPOI0JI:KeHHsl 00pa3oBaHus HA 6a30BOM U
yriy0JieHHOM YPOBHSX)
DJIeMeHTbI TEOPUMH MHOKECTB U MATEMATHYECKOM JIOTUKH

o Onepuposamv NOHAMUAMU: MHOICECMBO, XAPAKMEPUCTIUKU MHOICECMEA, NeMEHM MHONCeCMaa, Nycmoe, KOHeuHoe U OeCKOHeuHOe MHONCECEO,
NOOMHONCECB0, NPUHAOTIEHCHOCD,

®  onpeoensimb HPUHAONEHCHOCMb JJIEMEHMA MHONCeCm8y, 00beOUHEeHUI0 U Nepecedenuro MHOMCeCms, 3a0a8amb MHONCECMBO C NOMOULIO
nepeyucienus J1eMeHmMo8, Cl108ECH020 ONUCAHUSL.
B noBceHeBHO KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:

®  PACnO3HABAMb 102UHECKU HEKOPPEKMHbLE BbICKA3bI8AHUSL,

® CMpoOUmMb Yenoyku YyMo3axKio4eHull Ha OCHO8€e UCNOIb308AHUS NPABUTL TOSUKU.
Yucna

o Onepuposamv NOHAMUAMU: HAMYPATbHOE YUCIO, MHONCECMBO HAMYPATbHbIX YUCE], Yelloe YUCTO, MHONCECMBO YeblX Ylcell, 00bIKHO8eHHAs OpoDb,
decamuunas Opodb, CMEUAnHoe YUCIO, PAYUOHATbHOE YUCIO, MHONCECMBO PAYUOHATILHBIX YUCe], 2e0MempuiecKas UHmepnpemayus HamypaibHbiX, Yeblx,
PAYUOHATBHBIX,

®  NOHUMAMb U OOBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GLINOJIHAMb BLIYUCIEHUS, 8 MOM YUCIe C UCNOIb308AHUEM NPUEMO8 DAUUOHATbHBIX BbIYUCTEHUL, O0OO0CHOBbIBAMb AICOPUMMbL BbINOIHEHUS
oelicmeutl,

®  ucnoavzosams npusHaku oerumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmel u npouzgedeHus yucen npu GblNOIHEHUU BbIYUCTIEHUN U PeuleHUU 3a0ad,
000CHOBbIBAMb NPUSHAKU 0eTUMOCTIU,

®  BBLINONHAMb OKPYIeHUE PAYUOHAILHBIX YUCEl C 3A0AHHOL MOYHOCMbIO;

®  Ynopsao0ouUBamsb YUCIA, 3ANUCAHHBLE 8 8UOE OOLIKHOBEHHBIX U 0eCAMUUHBIX Opobell,

e naxooumv HO/] u HOK uucen u ucnonv3oeams ux npu pewieHuu 3a04a, .

®  onepuposamv NOHAMUEM MOOYIb YUCIA, 2EOMEMPULECKASI UHMePnpemayusi MOOYis YUCid.
B noBceaHeBHOM KM3HHM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  NpuMeHAMb NPABUNLA NPUOTUNCEHHBIX BbIYUCICHULL NPU PeUleHUU NPAKMUYECKUX 3a0ay U peuleHuU 3a0ayd Opyeux yueOHbix npeomemos;

®  BBLINONHAMb CPABHEHUE PE3YIbMAMO8 8bIUUCIEHUL NPU PeUeHUU NPAKMUYECKUX 3a0al, 8 MOM YUCTe NPUOIUNCEHHBIX GbIUUCTIEHULL,
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®  COCmaenamb YUCNOBbIE BLIPANCEHUS U OYEHUBAMb UX HAYEHUs NPU PeuleHUld NPAKMu4eckux 3a0a4 u 3a0ay u3 opy2ux y4eoHbix npeomMemos.
YpaBHeHUs M HEPABEHCTBA

o Onepuposamv NOHAMUAMU: PABEHCMBO, YUCTOB0€ PABEHCMEB0, YPABHEHUE, KOPEHb YPABHEHUs, peuleHUe YPAGHEeHUs, YUCI080€ HePABEHCMBO.
CrarucTUKa U TeOpUs BEpPOSATHOCTEM

e  Onepuposame NOHAMUAMU. CIOIOYAMbLE U KPY208ble OUASPAMMbL, MadIuybl OAHHBIX, CpeoHee apughmemuieckoe,

®  u3gIeKaAmMb, UHPOPMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX, HA OUASPAMMAX;

® cocmasnams mabauysl, CMpoUums OUASPAMMbL HA OCHO8E OAHHbIX.
B noBceaHeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NPeIMETOB:

®  u381E€KAMb, UHMEPNPEMUPOBAMb U NPe0OPA306b16aAMb UHDOPMAYUIO, NPEOCMABIEHHYI0 6 MAOIUYAX U HA OUASPAMMAX, OMPAACATOWYVIO CEOUCMEA U
XapakxmepucmuKu peaibHblX RPOYecco8 U A61eHU.
TexcToBBIE 3a729UH
Pewamv npocmuie u cnoscnvle 3a0ayu pazHvlx munos, a makaice 3a0avu NOGbIUEeHHOU MpyOHOCMU,
UCNOIb306AMb PA3HbIEe KPAMKUE 3ANUCU KAK MOOeNU MeKCMO8 CILONCHBIX 3a0ay OJisk NOCMPOEHUsl NOUCKOBOLL CXeMbl U peuleHus 3a0ay,
3HAMb U NPUMEHSMb 00a Cnocoba NOUCKa peulenust 3a0ay (0m mpeoosanus K yCio8uio U om yCiosus K mpeoosanuro),
MOOenUpo8ams paccyHcoeHus npu NOUCKe peuleHus 3a0ay ¢ NOMOWbI0 2pagh-cxemol,
8b10€/IAMb IMANbL PEULEHUSL 3a0aAYU U COOEPICAHUE KANCO020 dIMAand;
UHMepNpemuposamy 8bl4UCIUMENbHbLE PE3VIbMAambl 8 3a0aye, UCCLe008amb NOIYUeHHOe peuleHue 3a0ayil;

®  QHANU3UPOBAMb BCEBO3MOMNCHBIE CUMYAUUU B3AUMHO20 PACNONIONCEHU 08YX 00BEeKMO8 U U3MEHeHUe UX XApaKkmepucmux Npu CO8MeCmMHOM
08UdICeHUU (CKOPOCMb, 8peMsl, pACCMOsAHUE) NPU peuleHuy 3a0ay Ha 08UNCeHUe 08YX 00bEKMOo8 KaK 8 00HOM, MAK U 8 NPOMUBONOLONCHBIX HANPABLEHUSX,

®  UCCe008amsb 8CEBO3MONCHBIE CUMYAYUU NPU PeUeHUU 3a0ad Ha 08UMCEHUe NO peKe, PACCMAMPUBAmMsb Pa3Hble CUCEMbl Omcyemd;

®  pewams pasHoOOOPA3HbLE 3A0aYU «HA YACMUY,

®  pewambsb U 000CHOBLIBAMb C80€ peuleHue 3a0ay (8bl0elAmb MAMeMamudyeckylo OCHO8Y) Ha HAXONHCOeHUe Yacmuy YUCIAd U YUcia no e2o Yacmu Ha
OCHOBe KOHKPEMHO20 CMbICAA OpOOU;

®  0co3Hasamv U 0OBACHAMb UOSHMUYHOCIb 3A0AY PASHLIX MUNOS, CEA3bISAIOWUX MPU BENUYUNBL (HA pabOmy, HA NOKYNKU, HA 08UMCEeHUe), 8blOeNImMb
MU BETUYUHBL U OMHOULEHUSL MENHCOY HUMU, NPUMEHIMb UX NPU PpeuleHuy 3a0a4, KOHCMPYuposams cOOCMeeHHble 3a0ayu YKA3AHHbIX MUNO8.
B noBceHeBHO KU3HM U TIPH U3YUYEHHHU APYTUX NMPEIMETOB:

®  gbl0enAmb NpU peueHuu 3a0a4 XapakmepucmuKu pacCMampusaemol 6 3aoaye cumyayuu, OmiIuyHvle Om pealbHulX (me, Om KOMOpbIX
abcmpa2uposanucs), KOHCMpYUpo8ams HO8ble CUMYAYUU C YUemoM SMUX XapaKmepucmux, 6 4acmHoCmu, npu peueHuu 3a0a4 Ha KOHYeHmpayuu, y4umoléamas
NJIOMHOCMb 8eecmad;

®  pewamsb U KOHCMPYUPOBAMb 3A0auU HA OCHOBE DACCMOMPEHUS PealbHblX CUMYAyull, 8 KOMOpulX He mpeOyemcsi MOYHblU SblYUCIUMETbHbIU
pe3yreman,

®  pewams 3a0a4u HA OBUICEHUE NO peKe, PACCMAMPUBASL PA3Hble CUCMeMbl OMCcYemd.
Harusanas reomerpus
I'eomeTpuuyeckue Gpurypsl
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o [/I3616KAMb, UHMEPNPEMUPOBAMD U NPEOOPA306bIEAMb UHPOPMAYUIO O 2e0MEMPULECKUX (Uucypax, NpeocmasienHylo Ha Yepmexcax,
®  u300padcame uzyuaemvie Guaypvl 0m pyKu u ¢ HOMOUbIO KOMNbIOMEPHBIX UHCHMPYMEHMOS.
HN3mepeHusi 1 BbIYMCICHUS
®  GLINOJIHAMb UBMEPEHUe OIUH, PACCMOAHUL, 8ETUYUH Y2ll08, C NOMOUbIO UHCIMPYMEHMO8 OJisl U3MEPeHUli ONUH U Y2l08;
®  BLIYUCTAMDb NIOWAOU NPAMOY20JIbHUKOB, K8AOPAMO8, 00beMbl NPAMOY20IbHbIX NApallelenunedos, Kyoos.
B noBceHeBHOI KU3HU U IPH U3YYEHHUH JAPYTUX NPeIMETOB:
®  BLIYUCTAMb PACCMOSAHUSA HA MECIMHOCMU 8 CIMAHOAPMHBIX CUMYAYUSX, NIOUAOU YUACKO8 NPAMOY20JIbHOU (hOpMbl, 00BEeMbl KOMHAM,
®  BLINONHAMb NpOCMeluiue NOCMPOEHUs HA MECIMHOCMU, HeODX0OUMbLE 8 PEaNbHOU JHCUSHU,
®  OyeHUBamMb pasmMepsl PeanrbHbIX 00BLEKMO8 OKPYHCAIOULe20 MUPA.
HcTropust MaTeMaTUKHU
. Xapaxmepuzoeams 6K1A0 8bIOAIOWUXC MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKU U UHBIX HAYYHBIX 00acmell.

BoinmyckHuk Hayuurcss B 7-9 kiaccax (4151 MCHOJIb30BaHUSI B INOBCEJHEBHOH KH3HM H o0ecneyeHHs] BO3MOKHOCTH YCHEIIHOTO NPOAO0JIKEeHHS
o0pa3oBaHusi Ha 6a30BOM YpOBHe)
DJIEMEHTBI TEOPHH MHOKECTB 1 MATEMAaTHYECKOM JIOTHKH
e OmnepupoBaTh Ha 0a30BOM YPOBHE INOHSTHUSIMU: MHOXKECTBO, 3JIEMEHT MHOKECTBA, IIOJIMHOKECTBO, IPUHAIJICKHOCTD;
®  33/1aBaTh MHO>KECTBA IIEPEUUCIIEHUEM UX JIEMEHTOB;
® HaXOJUTh [lepeceyeHue, 00beIMHEHHE, TOJIMHOKECTBO B IPOCTEUILINX CUTYALIUSX;
e OIepupoBaTh Ha 6Ga30BOM YpOBHE MOHATUSAMU: ONpEAEICHHE, AKCUOMa, TEOPEMA, 10Ka3aTeIbCTBO;
® [IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI AJIs NOATBEPKIECHUS CBOUX BbICKa3bIBAHHM.
B noBcenHeBHOM KU3HHM M IPH M3YYCHHHU APYTUX NPEIMETOB:
®  CIOJIb30BaTh IpauyecKoe MPECTaBICHNE MHOXKECTB JJI ONKCAHUS pealbHBIX IMPOLECCOB U SBJICHUH, NPU PEIIEHUH 3a/1ad APYIuX Y4eOHBIX
MIPEIMETOB.
Yucaa
e OmnepupoBaTh Ha 6a30BOM YpOBHE MOHATHUSMHU: HATYpaJIbHOE YHUCIIO, 1I€JI0€ YHCII0, OOBIKHOBEHHAs IpO0b, NecATUYHAS Jpo0b, CMEIIaHHAsl Jpo0b,
paloHaIbHOE YHCII0, apU(PMETHUECKUN KBaIpaTHBIN KOPEHB;
®  HCIIOJIB30BATh CBOMCTBA YNCEN U IIPABWJIA ACUCTBUI ITPH BBIIIOJIHEHUH BBIUNCIICHU;
MCII0JIb30BaTh IPU3HAKY I€TTMMOCTH Ha 2, 5, 3, 9, 10 npu BBINOIHEHNH BBIYMCICHUHN U PEILIEHUN HECIIOKHBIX 33/1a4;
BBITIOJIHATH OKPYIJIEHHE PAllMOHAIBHBIX YUCENl B COOTBETCTBUU C IIPaBUIIAMY;
OLIEHHMBATh 3HAYEHHUE KBAJAPATHOTO KOPHS U3 MOJOKUTEIBHOIO 1IEJIOT0 YKCIa;
pacrno3HaBaTh palMoOHaJIbHbIE U UPPAIIMOHATIbHbBIE YNCIIA;
e  CpaBHUBATh YHCJIA.
B noBceaHeBHO KU3HM M NIPH M3YUYEHHHU APYTUX NPeIMETOB:
®  OLIEHUBATh PE3Y/bTATHI BBIYMCICHUH NIPY PELLIEHUH NPAKTUYECKUX 3a/1ay;
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e  BBIOJIHATH CPABHEHHE YHCEIl B PEATbHBIX CUTYaLUX;
®  COCTaBJIATH YHCIIOBBIC BBIPAXKEHUS MPH PEIICHUH MPAKTUYECKHUX 33/1a4 U 337a4 U3 IPYTUX YUEOHBIX IPEIMETOB.
ToxnecTBeHHbIE IPe0OpPa30BaHUA
e  BpINonHATE HECTIOXKHbBIE TPEOOPa30BaHMs sl BBIUMCIIEHUS 3HAUEHUH YMCIIOBBIX BBIPAXKEHUH, COZIEpKAILUX CTEIIEHN C HATypaJIbHbIM [IOKa3aTeseM,
CTEIICHHU C LIEJIBIM OTPULIATEIbHBIM [IOKA3aTEeNIEM;
®  BBINOJHATH HECIOXKHBIE TPE0OPa30BAHMUS LIEIIBIX BRIPAKECHUN: PACKPBIBATh CKOOKH, IPUBOAMUTH TOJOOHbIE ClaracMeble;
®  UCNOJb30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXKEHUS (KBaJgpaT CyMMbI, KBAaJIpaT Pa3HOCTH, Pa3HOCTh KBAJApaToB) Ul YIPOLIEHUS BBIYMCICHUN
3HAYEHUU BBIPAKCHUM;
e  BBINOJIHATH HECIOXKHBIE TPe0Opa3zoBaHus APOOHO-TUHEHHBIX BEIPAKEHUH U BEIPAKEHUH ¢ KBaJPaTHBIMU KOPHIMHU.
B noBcenHeBHOM KU3HM M TIPH M3YYEHHH APYTUX NPeIMETOB:
e  [IOHMMAaTh CMBICJI 3aIIMCH YHCJIA B CTAHJAPTHOM BUJC;
e  onepupoBaTh Ha 6A30BOM YPOBHE MOHATHEM «CTaHJApTHAs 3aIHCh YHCIIa».
YpaBHeHNSI 1 HEPABEHCTBA
e  OmnepupoBaTh Ha 0a30BOM YpOBHE HMOHSATHSIMH: PABEHCTBO, YUCIOBOE PAaBEHCTBO, YPAaBHEHHE, KOPEHb YPABHEHUS, PEIICHUE YPAaBHEHUS, YHCIOBOEC
HEPAaBEHCTBO, HEPABEHCTBO, PEILICHNE HEPABEHCTBA;
®  IIPOBEPATH CIPABEIIMBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JMHEWHbIE HEPAaBEHCTBA U HECIIOKHBIE HEPABEHCTBA, CBOASILIMECS K TMHEWHBIM;
pelaTh CUCTEMbI HECI0KHbBIX JIMHEHHBIX YPaBHEHUN, HEPABEHCTB;
IIPOBEPSTH, SIBJISIETCS JIM JAHHOE YHMCIIO PEIIEHUEM ypaBHEHUS (HEPaBEHCTBA);
peliaTh KBaJipaTHble ypaBHEHUS M0 (GopMyIie KOpHEH KBaJpaTHOTO YpaBHEHNS;
e  n300pakaTh PELICHUS HEPABEHCTB M UX CUCTEM Ha YHCIIOBOW MPSIMOM.
B noBceHeBHO KU3HM M NIPM M3YUYEHHHU APYTUX NPeIMETOB:
®  COCTaBJIATH M pellaTh JUHEHHbIE YPAaBHEHUS IPU PEIICHUH 3a/1a4, BO3HUKAIOIIUX B JPYTUX y4EOHBIX MpeaMeTax.
DOyHKIUH
e HaxoauTs 3HaueHue (PYHKIMU MO 33JJaHHOMY 3HAUEHHUIO apTyMEHTa;
®  HaXO/AUTh 3HAUEHHE apryMEHTa O 3aJaHHOMY 3HAUE€HUIO (YHKLIUHU B HECIIOXKHBIX CUTYaLlUsX;
®  OIpPEIENSITH MOJIOKEHUE TOUKH 110 €€ KOOpAUHATaM, KOOPAMHATHI TOUYKH 10 €€ MOJI0XKEHUI0 Ha KOOPINHATHON INIOCKOCTH;
e 110 rpaduKy HaXOAUTh 00JACTh ONpEAETICHNs, MHOKECTBO 3HaYeHUH, HYIH (QYHKINHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHUS
1 yObIBaHMsI, HaOOJIbIIIee M HAaUMEHbIIIee 3HaYeHUs (QYHKIINU;
e  CcTpouUTh rpaduK TUHEHHON QYHKIINH;
MIPOBEPSTH, SIBISIETCS JIU JaHHBIN rpaduk rpa@ukoM 3a1aHHON QyHKIMH (JIMHEWHOH, KBaJpaTUUHOM, 00paTHON MPOMOPLHUOHATIEHOCTH);
OIpeIeNIATh MPUOIMKEHHBIE 3HAUCHHS KOOPMHAT TOUKH NepeceueHus rpadukoB GyHKIUH;
OIepUpOBaTH Ha 6a30BOM YpOBHE MOHATUSAMU: MTOCIEA0BATEILHOCTD, apu(pMeTHUECKasi MPOTPECCHsi, FeOMETPUIECKasi MPOTrPECCHUs;
pelaTh 3aJ1aun Ha MPOrpeCcCUi, B KOTOPBIX OTBET MOXKET OBITh IMOJIY4€H HEITOCPEICTBEHHBIM M10/ICYETOM 03 MpUMEHEHUs (OPMYIL.
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B noBceaHeBHOI :KM3HHM M PU U3YYeHHH APYTHX NPeEAMeTOB:
®  UCMONb30BaTh IpaUKU peaTbHBIX MPOLIECCOB M 3aBUCUMOCTEH ISl OINpENEeNIEHUs] UX CBOWCTB (HauOoOJbIIME W HAaUMEHbIINE 3HAYCHUS,
IIPOMEKYTKH BO3pACTaHMsI U yOBIBaHU, 00JACTH MOJI0XKUTEIbHBIX U OTPULIATENIbHBIX 3HAUEHUH U T.11.);
®  UCMOJB30BATh CBOMCTBA JMHEWHOW (DYHKIMHU U €€ TpaduK MpH pelIeHUH 3a7a4 U3 APYTHX YIeOHBIX TPEIMETOB.
CTaTHCTHKA U TeOpHUs BepPOSTHOCTEH
e lmerb peacTaBiIeHUE O CTATUCTHUECKUX XapaKTEPUCTUKAX, BEPOSATHOCTH CIy4aHOro COOBITUS, KOMOMHATOPHBIX 3a/ladax;
peaTh npocTeiie KOMOMHATOPHBIE 3a/1a4l METOI0M NIPSIMOTO M OpraHW30BaHHOIO epedopa;
MPEJCTABIATh JaHHbBIC B BUJIE TAOIUII, JUarpamMMm, rpauKoB;
YUTaTh MH(OPMAIIHIO, TPECTABICHHYIO B BUJIE TaOJIUIIBI, AUATPAMMBI, rpaduka;
OIIPEJIENIATh OCHOBHBIE CTATHCTUYECKNE XapPAKTEPUCTUKU YHCIOBBIX HAOOPOB;
OLIEHUBATh BEPOSTHOCTH COOBITHS B TIPOCTEHININX CITydasix;
®  UMETh MPEJCTABICHHUE O POJIH 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBIICHUSX.
B noBceaHeBHOI )KM3HM M PU U3YYEeHHUH APYTHX NPEAMETOB:
e  OLIEHUBATh KOJIMYECTBO BOZMOXKHBIX BAPUAHTOB METOJIOM I1epedopa;
®  UMETh IPEJCTABICHHUE O POJIM MPAKTUIECKH JOCTOBEPHBIX M MAJOBEPOSTHBIX COOBITHIA,
®  CpaBHUBATh OCHOBHBIC CTATUCTHUYECKUE XaPAaKTEPUCTHKH, OTYICHHBIE B MTPOIECCE PEHICHNUs IPUKIIAIHON 3aauu, U3Y9YECHUS PEalIbHOTO SIBJICHHUS;
®  OIICHWBATh BEPOATHOCTH PEATLHBIX COOBITHI U SBICHHUI B HECTIOKHBIX CUTYAIIHSX.
TexcToBbIe 32124
e Pemarh HeCJI0XKHbIE CIOKETHBIE 33JJaul PAa3HbIX TUIIOB Ha BCe apU(PMeTHUECKUe IeHCTBHYS;
®  CTPOMTH MOJIENb YCIIOBHS 33/1a4M (B BUJE TaOJIUIbI, CXEMbI, PUCYHKA WM YPaBHEHUS), B KOTOPOIl 1aHbl 3HAYEHUS IBYX U3 TPEX B3aUMOCBSA3aHHBIX
BEJIMYMH, C L1EJIbIO MIOMCKA PeILeHHs 3a/1auu;
®  OCYIIECTBIATH CIIOCOO MOMCKA PEIIeHNUS 3a/1a4, B KOTOPOM PacCyKAEHUE CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO MM OT TPeOOBAHUS K YCIIOBUIO;
COCTABJIATH IJIAH pEIIeHUs 3a/1auH;
BBIJICJIATH ATAIlbl PELICHUs 3aJauy;
MHTEPIPETUPOBATh BEIYUCIUTEIbHBIE PE3YIbTAaThl B 3a/1a4€, UCCIIEI0BAThH MOTYYEHHOE PELIeHNE 3a1a4H;
3HATh pa3IMyue CKOpOoCcTel 00bEKTa B CTOSIUEH BOJIE, IPOTHB TEUEHUS U [0 TEUEHUIO PEKU;
pelaTh 3a/laud Ha HaXOXKJIeHHE YacTH YUCIIa U YKCciia 110 €ro YacTH;
e pemarh 3a/la4d pa3HbIX TUIOB (Ha paboTy, Ha MOKYIKH, HA JABM)KEHHE), CBSA3BIBAIOIIUX TPH BEJIUYMHBI, BBIIENATh 3TH BEIUYHMHBI U OTHOIIEHUS
MEXy HUMH,
®  HAXOJAUTh MPOLEHT OT YKCIa, YUCIIO MO MPOLEHTY OT HEr0, HaXOAUTh MPOLIEHTHOE CHUKEHUE HITU MPOLIEHTHOE MOBBILICHNE BETUUHHBI;
®  pemaTh HECJIOXKHBIE JIOTHYECKHE 331a4l METOJIOM PACCYXIECHUH.
B noBcegHeBHOI :KM3HM M IPU U3YYEHHUH APYTHX NPeEAMETOB:
®  BBIJIBUTATH TUIIOTE3HI O BO3MOXKHBIX TPEACTHHBIX 3HAYCHUSX NCKOMBIX B 33/1a4e BEJMUWH (JIeIaTh MPUKUAKY).
I'eomeTpuuyeckue Gpurypsl
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e  OmnepupoBaTb Ha 0a30BOM ypOBHE TOHATHSAMH [€OMETPHUECKUX DUTYp;

®  U3BJIEKaTh HH(POPMAIIMIO O TEOMETPUUECKUX (PUTypax, MpeICTaBICHHYIO Ha YepTeKaxX B SIBHOM BUJIC;

®  TIPUMEHSTH JUIA PEUICHUS 3a7a4 reOMeTpUudecKkre (PaKThl, €CIIM YCIOBHS X MPUMEHEHUS 3a/1aHbl B IBHOU (opMme;

e  pelaTh 33Jja4d Ha HAXOXKJEHHE T€OMETPUUYECKUX BEJIMYMH IO 00pa3LaM WIN aJlrOPUTMaM.
B noBcegHeBHOI )KM3HM M IPU U3YYEHHH JPYTHX NPEAMETOB:

®  UCMOJB30BAaTh CBOWMCTBA T'€OMETPHUECKUX (UTYp A PELICHHs TUIOBBIX 3aJad, BO3HUKAIOMIMX B CHUTYallUsSX IOBCEIHEBHOW >XU3HH, 3a/ad
IIPAKTUYECKOI0 COJIEPIKAHUS.
OTtHowmeHns

e OnepupoBath Ha 0a30BOM YPOBHE MOHATUSMH: PAaBEHCTBO (UTyp, paBHBIE (PUTYpHI, PAaBEHCTBO TPEYTOJBHUKOB, MApaIeIbHOCTh MPSIMBIX,
NEPIEHIUKYJIIPHOCTD MPSIMBIX, YIJIbl MEXAY IPSAMbBIMH, IEPIEHAUKYIISP, HAKIOHHAS, TPOEKIIMSL.
B noBcegHeBHOI )KM3HM M IPU U3YYeHHH APYTHX NPeAMETOB:

®  CIIOJIB30BAaTh OTHOLICHMS JUIsl pELICHUs TPOCTENIINX 3a/1a4, BOSHUKAIOIIUX B PEAJIbHOM JKU3HU.
N3mepenus u BoIYMcICHUS

e  BbInonHATE U3MEpeHHe JUIMH, paCCTOSIHUN, BETUUUH YIJIOB, C IIOMOLIbIO MHCTPYMEHTOB JUIsl U3MEPEHUN AJIMH U YIJIOB;

®  [IpUMEHATH (POPMYJIBI IEPUMETPA, MJIOUIA U U 00beMa, TUIOIAAN TOBEPXHOCTU OT/EIbHBIX MHOTOTPAaHHUKOB ITPHU BBIUMCIIEHUSX, KOT/a BCE JaHHbIE
UMEIOTCS B YCIOBUU;

e npuMeHATh Teopemy I[ludaropa, 6a30BbIe TPUTOHOMETPUYECKHE COOTHOIICHHS JUIS BBIYUCICHHS JJIMH, PACCTOSHUM, IUIOMAACH B MPOCTEHIINX
clryyasx.
B noBcexHeBHON KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:

®  BBIYUCIATH PACCTOSIHUA HA MECTHOCTH B CTAHJAPTHBIX CHUTYalMsAX, IUIOIAAM B MPOCTEHIIMX clydasx, NPUMEHATh (HOpMYJbl B MPOCTEHUIIMX
CUTyalUsX B [IOBCEJHEBHON KU3HU.
I'eomeTpuyeckue nocTpoeHus

e M300pakaTh TUMIOBBIE MJIOCKUE PUTYPBI U PUTYPBI B IPOCTPAHCTBE OT PYKU U C MOMOIIBIO HHCTPYMEHTOB.
B noBcenHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

e  BBIOJIHATH IPOCTEHIINE TOCTPOEHUSI HA MECTHOCTH, HEOOXOIUMBIE B PEATIbHOM KU3HU.
I'eomeTpuueckune npeodpazoBaHus

e  Crpouts purypy, CHMMETPUUHYIO JaHHOH (UType OTHOCUTEIBHO OCH U TOUKH.
B noBcenHeBHOM KU3HHM M IPH M3YYCHHHU APYTUX NPEIMETOB:

®  pacrio3HaBaTh JIBUYKEHUE OOBEKTOB B OKPYXKAIOIIEM MUPE;

®  pacro3HaBaThb CHMMETPHYHBIE (PUTYpPBI B OKPYKaIOIIEM MHPE.
BekTopbl 1 KOOPpAUHATHI HA IVIOCKOCTH

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMH BEKTOP, CyMMa BEKTOPOB, MPOU3BEICHUE BEKTOpA Ha YUCIIO0, KOOPAWHATHI HA TUIOCKOCTH;

e  OmpeneNsTh NPUOIUKEHHO KOOPAUHATHI TOUKH 10 €€ N300paKEHUI0 Ha KOOPAUHATHOM MIIOCKOCTH.
B noBceaHeBHO KU3HM U IPM U3YYEHUHU APYTUX NMPeIMeTOB:
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o HCIOJIb30BAaTh BEKTOPLI AJId PCIICHUA HpOCTGﬁMHX 3ala4 Ha OMpCACIICHUEC CKOPOCTU OTHOCUTCIILHOTO IBUKCHUS.
HcTopus MaTeMaTHKHU
e  OnuceIBaTh OTACIBHBIC BBIAAOIINECA PE3YIbTAThI, IIOJYyYEHHBIE B XOC PA3BUTHs MaTEMAaTHKU KaK HAyKH;
e  3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX ABTOPOB, B CBA3M C OTCUECTBEHHOW U BCEMUPHON UCTOPUEH;
e [IOHMMAaTh POJIb MATEMATHUKH B pa3BuTHU Poccuu.
MeToasl MaTEeMAaTHKH
e  BpiOupars noaxoasmui U3y4eHHbIH METO JUIsl pELICHHsI H3YYE€HHBIX TUIIOB MAaTEMaTHYECKUX 3a]1a4;
e [IpuBOAMTH MPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEN B OKPYXKaIOLIEH JEHCTBUTEIBHOCTH U IIPOU3BEICHUAX HCKYCCTBA.

BbINyCKHHUK MOJIYYHUT BO3MOKHOCTh HAYYHTHCS B 7-9 Kjaccax Juisi odecrniedeHnsi BO3MOKHOCTH YCIEITHOTO NMPO0JIKeHUsI 00pa3oBaHusi HA 6A30BOM H
yri1y0JIeHHOM YPOBHSIX
DJIeMEHThI TEOPHH MHOKECTB H MATEMATHYECKOMH JIOTHKH

o  Onepuposamv noHAMUAMU. ONpedeNeHue, Mmeopemd, AKCUOMA, MHOICECMEO, XAPAKMEPUCMUKU MHOJICeCMEd, 3J1eMeHm MHOJCeCmed, nycmoe,
KOHEUHOe U OeCKOHEeUHOEe MHONCECMBO, NOOMHONCECMBO, NPUHAOTICHCHOCTb, GKIIOHUEHUE, PABCHCMEO MHONCECE;

®  U300paAdCaAmMb MHONCECMBA U OMHOUEHUE MHONCECTE C NOMOWbIO KPY208 Juiepa,

®  onpedensimb NPUHAOLEHCHOCHb DNIEMEHMA MHONCECMBY, 00bEOUHEHUIO U NePeCeyeHU0 MHOJICECS,

®  3a0a8amb MHONCECMBO C HOMOUWbIO NEPEUUCTICHUS INEMEHMOE, CLOBECHO20 ONUCAHUS,

®  onepupogamv NOHAMUSIMU. BbICKA3bIGAHUE, UCMUHHOCMb U JIOJHCHOCMb  BbICKA3bIGAHUS, OMPUYAHUe 6bICKA3bIGAHUL, Oonepayuu  Hao
BLICKA3BIBAHUAMU. U, UTU, He, YCIIOBHbLE 8bICKAZIBAHUS (UMNIUKAYULL);

®  CMpOUmb 8blCKA3LIBAHUS, OMPUYAHUSL BLICKA3bIGAHULL.
B noBceHeBHOI )KM3HU M MIPU U3YYEHHH IPYTUX MPEAMETOB:

®  CIMPOUMb YEnouKU YMO3AKIOUEHUL HA OCHO8E UCHONIb308AHUSL NPABUIL JIOCUKIL,

®  UCNONB3068AMb MHONCECMEA, ONEPAYUU C MHONCECMBAMU, UX 2pagdhuueckoe npedcmasienue 0Jisk ONUCAHUS PeATIbHbIX NPOYECCO8 U AGICHUIL.
Yucaa

o Onepuposamv NOHAMUSMU: MHONCECMBO HAMYPATIbHBIX YUCET, MHONCECMBO YENbIX YUCET, MHOICECMBO DAYUOHANbHBIX YUCEN, UPPAYUOHATbHOE
YUCNO, KBAOPAMHDBINL  KOPEHb, MHOICECMBO OCUCMEUMENbHbIX —YUCET, 2eOMEMPUYecKas UHMEPRPemayus HaAmypaibHblX, UYeavlX, PAYUOHATbHBIX,
0eticmeumenbHbIX YUcei;

®  NOHUMAMb U OOBACHAMb CMBICIL HO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,
BLINOIHAMb GbIYUCIIEHUS, 6 MOM YUCTE C UCNOTIb308AHUEM NPUEMOE PAYUOHATIbHBIX BbIYUCTEHULL,
BLINOIHAMb OKPY2IeHUe PAYUOHATILHBIX YUCe]l C 3A0AHHOU MOYHOCIbIO,
CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHATbHBIE YUCILA,
npeocmasiimes payuoHaIbHOE YUCTO 8 8Ude 0eCAMU4HOU Opoou
VROPAOOUUBAMb YUCIA, 3ANUCAHHBIE 8 8UO€ OOBIKHOBEHHOU U 0eCAMUYHOU OpooU,
Haxooums HO/ u HOK uucen u ucnois306amse ux npu peuieHuu 3a0ad.
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B noBceHeBHO KU3HM ¥ TIPU U3YYEHHHU APYTUX MPEIMETOB:

®  NpUMEHAMb NPAGUILA NPUOTIUNCEHHBIX BbIYUCTECHUL NPU PeUleHUU NPAKMUYeCKUX 3a0ay U peueHuy 3a0ay Opyeux y4eOHblX npeomMemos;

®  BLINOIHAMb CPAGHEHUE PE3VIbMAMO8 BbIYUCIEHUL NPU PEUUeHUU NPAKMUYECKUX 3A0ay, 8 MOM YUCLe NPUOTUNCEHHBIX 8bIYUCTIEHUL,

®  COCMABIAMb U OYEHUBAMb YUCTIOBbIE BbIPAIICEHUS NPU PEUUEHUU NPAKMUYECKUX 3a0ad U 3a0ay u3 Opyeux y4eOHbIX npeomMenos;

®  3aNUCLIBAMb U OKPY2ISIMb YUCLOBblE 3HAUCHUS PeAbHbIX 8EIUYUH C UCHOIL30BAHUEM PASHBIX CUCTEM UBMEPEHUsL.
ToxnecTBeHHbIE IPe0OpPa30BaHUA

e Onepuposamv NOHAMUAMU CENEHU C HAMYPATbHLIM NOKA3ameeM, CIeneHu ¢ YeablM OMpuyamenbHblM NoKazamenem,

®  BLINOIHAMb NPeodPA308AHUS YETbIX BbIPANCEHULL: OeUCMBUs ¢ OOHOUIEHAMU (CNOJICEHUe, 8bIYUMANUe, YMHOJICEHUEe), OellCBUs C MHO20UIeHAMU
(cnoowcenue, goluumarue, YMHONCEHUE),

®  GLINOIHAMb PA3N0JHCEHUE MHO20UNEHO8 HA MHOMICUMENU OOHUM U3 CNOC0008: BblHeCeHue 3a CKOOKY, SPYNNUpOSKA, UCNONb308aHUE (HOpMYI
COKPAWEHHO20 YMHONCEHUSL,

®  guIdenANmb K8AOPAm CyMMbl U PAZHOCMU OOHOUIEHOB,

®  pAcCKIaA0bIBamsv HA MHONCUMENU KBAOPAMHbIL MPEXUIeH,

®  BLINOIHAMb NPe0OPA306AHUS BLIPAICEHUL, COOEPAHCAUUX CMENEHU C YEIbIMU OMPUYAMETbHLIMU NOKA3AMENAMU, NePexooums om 3anucu 6 uoe
CmeneHu ¢ YeaviM OmpuyamenbHulM noKasamenem K 3anucu 8 suoe opoou,

®  GLINOIHAML NPeodpPaA308aHus OPOOHO-PAYUOHANLHBIX BbIPANCEHUU: COKpaweHue Opobell, npugedeHue dancedpaudeckux oOpobeu K odwemy
3HAMEHAMEeNI0, CLOJCeHUe, YMHOJNCEHUe, OelleHue aneedpauyeckux opobetl, 8038edeHuUe aneedpauyeckol opoou 8 HAMypPaIbHyl0 U Yeryio OmpuyamenbHyio
cmeneHby,

®  BLINOIHAMb NPEOOPABOBAHUSL BLIPAICEHUL, COOEPAHCAUUX KEAOPAMHbIE KOPHU,

®  gbI0ENAMb K8AOPAN CYMMblL UTU PAZHOCTU O8YUTICHA 8 BbIPANCEHUSX, COOEPIHCAUUX KBAOPAMHbBLE KOPHUL,

®  GLINOIHAMb NPEOOPAZOBAHUSL BLIPANCEHULL, COOEPAHCAUUX MOOYTb.
B noBceHeBHO KU3HM U TIPH U3YYEHHHU APYTUX NMPEIMETOB:

®  BLINOIHAMb NPEOOPA30BANUS U OCUCMBUS C YUCTAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8Ude;

®  BLINOIHAMb NPEOOPA30BANUS ANCEOPAULECKUX BbIPANCEHUL NPU PeueHUY 3a0ay Opyeux y4eOHbIX npeoMemos.
YpaBHeHHs H HEPABEHCTBA

e  Onepuposamv NOHAMUAMU: YPAGHEHUe, HEPABEHCMBO, KOPeHb YVPABHEHUs, peuleHue HepaseHCmed, pPABHOCUNIbHbIe VPAGHeHUs, 001dAcb
onpeodeienus ypaeHeHus (HepaseHcmaa, Cucmemsl YPasHeHUl Uiy HepageHCms),

®  pewams TUHElHble YPAGHEHUS U YPAGHEHUS], COOUMbLE K TUHEUHBIM C NOMOWBIO MONCOECMBEHHBIX NPeoOPa308aHULL;

®  pewams K8AOpamHuwvle yPasHeHUus U YPagHeHUsl, C00UMbLE K KBAOPAMHBIM C NOMOUBIO MONCOECBEHHbIX NPe0OPA308aHULL

®  pewamb OpOOHO-TUHEUHbLE YPABHEHUS,

e pewams npocmetiuiue uppayUOHaIbHble YPAGHEHUs 8UOd \/ f(x)=a, \/ f(x)= \/ g(x);
n — -

®  pewams ypagueHus suda X =a,

®  pewamv ypasHenus CNOCOOOM PA3LONCEHUS HA MHONCUMENU U 3AMEHbL NePEeMEHHOTL,

17
Anrebpa 8 Knacc



UCNOIbL306AMb MEMOO UHMEPBAI08 OJisl peUeHUs YeblX U OPOOHO-PAYUOHATbHBIX HEPABEHCNE,
peuiams TUHeliHble YPAGHEHUs U HePABEeHCMBA C NaApaMempamu;
pewams HeclodCHble K8aopammbvlie YPAeHeHUsl C NAPAMEempoM;
peulams HeCl0NHCHbLE CUCEMbl TUHEIHbIX YPABHEHUU C Napamempamu,

®  pewams HeCl0NHCHbLE YPABHEHUS 8 YEelblX YUCILAX.
B noBceHeBHO KU3HM M NIPH U3YUYEHHHU APYTUX NPeIMETOB:

® cocmaenams U pewams JuHelHble U K8AOpamHvle YPAGHEeHUs, YPAGHEeHUs, K HUM CBOOAWUECs, CUCMEeMbl JTUHENHbIX YPABHEeHULl, Hepa8eHCmE npu
peuteHul 3a0ay Opy2ux yueOHvlX npeomMemos;

®  GLINOJIHAML OYEHKY NPasoonoo0obuUs pe3yibmamos, NOAY4aAemMblX HpU peuleHUuu IUHEUHbIX U K8AOPAMHbLIX YPABHEHUUl U CUcmem JUHEUHbIX
VPABHEHUIl U HePABeHCME NPU peuleHUulU 3a0ad Opy2ux y4eOHbIX npeomemos;

®  gblOUpAMb COOMEEMCMBYIOWUE YPAGHEHUS, HEPABEHCMBA UIU UX CUCMeMbl OJisl COCMABIEHUsT MAMeMamu4yeckou mMooenu 3a0aHHOl peanlbHOU
cumyayuu uiy NPUKIAOHoU 3a0ayul,;

®  yMemb UHMEPNPemupo8ams NOJIYYEHHbIN NPU peuleHUU YPAGHeHUs, HePABeHCMEd Ul CUCTEeMbl pe3yibmam 8 KOHMeKcme 3a0aHHOU pealbHOLl
cumyayuu uiu NPUKIAOHOU 3a0ayu.
DYyHKIUH

o  Onepuposamv NOHAMUAMU: DYHKYUOHATIbHAS 3ABUCUMOCTb, QYHKYUA, epadux yHKyuu, cnocobvl 3a0anusi YHKYuuU, apeymenm u 3HaAYeHue
@yukyuu, obnacmv onpedeneHus U MHONCECMBO 3HAYEHUN (QYHKYUY, HYIU @OYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCMYb (YHKYUU,
YemHOCMb/HeuemHOCMb QYHKYUU,

®  cmpoumbs 2paguKu TUHENHOU, K6AOPAMUYHOU QYHKYULL, 0OPamHOL NPONOPYUOHATLHOCU, PYHKYUY 6U0A: Y = a + Lb vy =% y=Yx, y=|;
X+

® Ha npumepe K6aOpAMUYHOU QYHKYUU, UCNONb306amb npeobpasosanus 2epaguxa Gynkyuu Y=F(X) ons nocmpoenus epagurxoe Gynxyuil
y=af (kx+b)+c,

® cocmaenams ypasHenus npAmoll N0 3a0AHHbIM YCI08UAM: NPOX0Osauell yepes 08e MOUKU ¢ 3a0AHHbIMU KOOPOUHAMAMU, NPOX00suel yepe3 OaHHY 10
MOYKY U NAPALIENbHOU OAHHOU NPAMOU,

® uccredosamv QyHKYUIO o ee epaguxy;

®  HAXOOUMb MHONMCECME0 3HAUEHU, HYIU, NPOMENHCYMKU 3HAKONOCMOSHCIMEA, MOHOMOHHOCMU K8AOPAMUYHOU YHKYUU,

®  Onepuposamsv NOHAMUAMU. NOCIE008AMENLHOCTb, APUPDMEMUUECKAs NPOSPECCUSL, 260MEMPULECKAsi NPOSPECCUsl;

®  pewams 3a0a4u HA APUDMEMUUECKYIO U 2EOMEMPUUECKYI0 NPOSPECCUIO.
B noBceaHeBHOI )KM3HU M PU U3YYE€HHUH IPYTHX MPEAMETOB:

®  ULIIOCMPUPOBAL C NOMOWBIO 2PAPUKA PEabHYI0 3a8UCUMOCTb WU NPOYECC NO UX XAPAKMEPUCTNUKAM,

®  UCNONL308AMb CBOUCMBA U 2PAPUK KEAOPAMUYHOU DYHKYUU NPU PeuteHuU 3a0ay U3 Opyeux y4eoHvlx npeomemos.
TexkcroBbIe 3agaun

e Pewams npocmvie u CLOJNCHbIE 3A0AYU PASHLIX MUNOE, A MAKHCE 3A0AYU NOBLIULEHHOU MPYOHOCMU

®  UCNONB308aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHBIX 3a0ay 05l NOCMPOEHUsI NOUCKOBOU CXeMbl U PeueHUsl 3a0al;
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®  pasiuuames MOOeib MeKCma U Mooelb peueHus: 3a0ayu, KOHCMPYupo8ams K 0OHOU MOOENIU PeuleHUs HeCIOHCHOU 3a0adu pasnvle MOOeIU meKcma

®  3HAMb U NPUMEHAMb 00a CNOCObA NOUCKA peutleHus 3a0ay (0m mpebosanus K YCi08Uio U om YCio8us K mpeoosanuio),

®  MOOenUupo8amsv paccylicoeHus npu NOUCKe peuleruss 3a0ai ¢ NOMOWbI0 pagp-cxemol,

®  BbIOenAMb YMANbL PeUleHUsl 3a0ayl U COOEPHCAHUE KAANCO020 dIMAand;

®  yuemb 8bIOUPAMb ONMUMATLHBIL MEmMOoO peuleHUs 3a0a4u U 0CO3HABAMb GblOOP Memood, PACCMAMpPUBams paziuyHble Memoobl, HAXO0OUMb
pasmvie peuleHus 3a0ayu, eciu 03MONCHO;

®  QHAIU3UPOBAMb 3aMPYOHEHUS NPU PeUeHUU 3a0al,

®  BLINOIHAMb PA3IUUHBLE NPEOOPA30BAHUS NPEOJIONCEHHOU 3A0aAUlU, KOHCMPYUPOBAMb HOBble 3a0ayll U3 OAHHOL, 8 MOM YUCle 0Opammuble;

®  UHMEPNPemuUpPOB8ams BbIUUCIUMENbHBIE PE3YIbMamsl 6 3a0aye, Uccied08ams NOJYUYeHHOe peuerue 3a0adu,

®  QHANU3UPOBAMb BCEBO3MOJNCHBIE CUMYAUUU B3AUMHO20 DACHONONCEHUs. 08VX 00BEKMO8 U USMEHeHUe UX Xapakmepucmuk Npu COBMeCHmHOM
08udCeHUU (CKOPOCMb, 8peMsl, pacCmosHIUe) NpU peuleHuU 3a0ay Ha 08UdceHUue 08yX 00bEKmMo8 KaK 8 00HOM, MAK U 8 NPOMUBONOTONCHBIX HANPABILEHUSX,

®  UCCIe008amb 8CEBO3MOIICHBIE CUMYAYUU NPU PeuleHUU 3a0ay Ha 08UdCEHUe NO peKe, PACCMAMmpU8ams pasHvie CUCMeMbl OMCcYema,

®  pewams pazHooOpasHvle 3a0ayl «HA YACMUy,

®  pewams U 000CHOBbLIBAMb C8OE peuleHue 3a0ay (8bl0esimb MAMeMamuyeckyrd OCHO8Y) HA HAXO0NCOeHUe Yacmu Yucia U 4ucia no e2o 4acmu Ha
OCHOB8€ KOHKDEMHO020 cMblclia Opoodu,

®  0Cco3HaABamMb U 0OBACHAMb UOEHMUUYHOCb 3A0AY PA3HBIX MUNOB, CEA3bIBANOUUX MPU 8eIUYUHBL (HA pabomy, HA NOKYNKU, HA 0BUMXCEHUE), BbLOEIAMb
MU BEIUYUHBL U OMHOULEHUS MEHCOY HUMU, NPUMEHAMb UX NPU peueHUulU 3a0ai, KOHCMPYUpo8ams coOCMBEeHHble 3a0ad YKA3AHHbIX MUN08;
671a0€emb OCHOBHLIMU MEMOOAMU PeuleHUs 3a0ay Ha CMecCU, CNIABbl, KOHYEHMPAYUU,
peulams 3a0a4u Ha NPOYEeHmbl, 8 MOM HYUC]Ie, CLONHCHbLE NPOYEHMbL C 0OOCHOBAHUEM, UCNOIb3YS PA3HbIE CNOCO0bL;
peulams Jloeudeckue 3a0ay4l pasHvlMu Cnocooamu, 8 mom ducie, ¢ 08yMs O10KaMu u ¢ mpems OJ10Kamu OAHHbIX ¢ NOMOWbIO MabIUY,
pewamsv 3a0a4u no KOMOUHAMOPUKe U Mmeopuu 8eposIMHOCMel Ha OCHO8E UCNOIb308AHUS U3YUEHHbIX Memo008 U 000CHOBbIBAMb peuleHuUe,
peutams HeCl0NHCHbLE 3a0ayl N0 MAMEMAMU4ecKol Cmamucmuxe,

®  081a0emb OCHOBHLIMU MEMOOAMU PEUleHUs] CIONHCEMHBbIX 3a0ay. apughmemuyeckutl, aneebpaudeckuli, nepebop 6apuaHmos, 2eomempuyeckutl,
epaghuueckuti, NPUMEHAMb UX 8 HOBbIX NO CPABHEHUIO C U3YYEHHBIMU CUMY AYUSIX.
B noBceHeBHO KU3HM U TIPU U3YYEHHHU APYTUX NMPEIMETOB:

®  gblOeNAMb NPU PeleHUuU 3a0a4 XapaKmepucmuku pacCMampusaemol 8 3a0aye Cumyayuu, OmiudHvle Om pealbHulX (me, 0m KOMOPbIX
abCcmpazuposaiucy), KOHCMpyuUpo8ams Ho8ble CUMYAyUul ¢ Y4enom IMux XapaKmepucmux, 8 4acmHOCMU, NPU peuleHuu 3a0a4 Ha KOHYeHMpayuu, Yy4umoléams
NJIOMHOCMb eUlecmed;

®  pewamsb U KOHCMPYUPOBAMb 3A0a4U HA OCHOBE DPACCMOMPEHUS PeanlbHblX CUmMyayull, 8 KOMOpblX He mpeOyemcs MOYHbIL BbIYUCTUMETbHBIU
pe3yriomam,

®  pewams 3404yl HA 0BUNCEHUE NO peKe, PACCMAMPUBAsL PA3HbLE CUCEMbL OMCYemd.
CraTucTHKA M TeOpHs BEPOSATHOCTEH
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e  Onepuposamsv NOHAMUAMU. CMONOYAMbIE U KPY208ble OUASPAMMbL, MAOIUYbl OAHHBIX, CpeoHee apugmemuyeckoe, Meouama, Hauboavuee u
Haumenbvlee 3HaueHus 8blI00PKU, paA3mMax 8blOOPKU, OUCHEPCUS U CMAHOAPMHOE OMKIOHeHUe, CIYYAUHAA USMEHYUBOCb,

®  uzsneKamv UHpOpMayuIo, NPEOCMasieHHy0 8 madbIuyax, Ha Ouaspammax, spagpuxax;

® cocmasnams mabauysbl, CMPOUmMs OUASPAMMbL U 2PAPUKU HA OCHOBE OAHHDBIX,

®  Onepuposamv NOHAMUAMU. PAKMOPUAT YUCIA, NePeCMAaHO8KY U couemanus, mpeyeonvhux lIlackans,

®  NPUMEHAMb NPABGUILO NPOU3BEOEHUs NPU PEUEHUU KOMOUHAMOPHBIX 3a0a4;

®  onepuposamv NOHAMUAMU. CIYYAUHBIL ONbBIM, CAVHAUHLIL GbIOOD, UCNbIMAHUE, JNeMeHMAPHOe CIyYaliHoe codvimue (UcxXoo0), Kidaccuieckoe
onpeoesnieHue 8epOAMHOCMU CIYHAUHO20 COObLIMUS, Onepayul Hao CAY4AUHbLIMU COOLIMUAMU,

®  npedcmasnams UHGHOPMAYUIO C NOMOUBIO KpY208 Diinepa;

®  pewams 3404yl HA BbIYUCIEHUE BEPOSIMHOCMU C NOOCYEMOM KOIUYECMEd 8apUAHMO8 C NOMOUbIO KOMOUHAMOPUKL.
B noBceaHeBHO KU3HM U NIPU U3YYEHHHU APYTUX NMPEIMETOB:

®  u381E€KAMb, UHMEPNPEMUPOBAMb U NPE0OPA306bI6AMb UHGDOPMAYUIO, NPEOCNABNIEHHYI0 8 MADIUYAX, HA OUASPAMMAX, ePADUKAX, OMPAANCAIOULYIO
CBOLICMBA U XAPAKMEPUCTNUKU PEATIbHbIX NPOYECCO8 U ABTLeHUL,

®  onpedenamv cmamucmuyecKue xapaxKkmepucmuKky 8bl00poK no madauyam, ouazpamMmam, 2papukam, vinoIHAMb CPABHEHUE 8 3A8UCUMOCTU OMm
yenu peutenus 3a0a4u;

®  OyeHUBAMb BEPOSIMHOCTb PEAIbHBIX COOLIMULL U A6IEeHULL.
I'eomerpuueckue purypsi

e Onepuposame NOHAMUAMU 2EOMEMPUYECKUX Puzyp,
U361€eKamsv, UHMEPNPEMUpPO8ams U NPeodoPa308bl8ams UHGOPMAYUIO O 2eOMemPULeCKUX ueypax, npeocmasienHyo Had Yepmeicax,
NPUMEHAMb 2eoMempuieckue hakxmol 015 peuleHus 3a0ay, 8 Mmom Yucie, NPeonoadaearuux HeCKOIbKO Wa208 peueHus,;
Gopmynuposams 6 NPoCmMeUuux CIyuasx c8oUCmed u NPU3HaKu ueyp;
00KA3b18AMb 2e0MeMPULECKUe VIBEPHCOCHUSL,

®  grademv cMaAHOAPMHOU Kiaccugurayuel nI0CKUX ueyp (mpeyeoibHUK08 U 4emulpexy20bHUKO8).
B noBcegHeBHOI )KM3HM M IPU U3YYeHHUH APYTHX MPeEAMETOB:

®  UCNONB308AMb CEOUCMBA 2EOMEMPUYECKUX uyp ONis peueHus 3a0ay NpaKmu4ecko2o Xapakmepa u 3a0ay U3 CMe#CHbIX OUCYUNTUH.
OTHowmeHus

o Onepuposamv NOHAMUAMU. PABEHCMBO Quayp, pasHvle Gueypsl, paGeHCME0 MpPeyOIbHUKO8, NAPANIEIbHOCb HPAMbIX, NePReHOUKYIAPHOCDb
NPAMBLX, VeIibl MeANCOY NPAMBIMU, NEPREHOUKYIAD, HAKIOHHAS, NPOoeKyus, nooodue gueyp, nododHsie hucypul, N000OHbIE MPeY2OTbHUKU,

*  npumensmo meopemy Paneca u meopemy 0 NPONOPYUOHATLHBIX OMPEIKAX NPU PeUleHUU 3a0ay,

®  Xapaxkmepuzo8amv 63AUMHOE PACNONONCEHUE NPAMOL U OKPYIHCHOCTU, O8YX OKPYICHOCIEI.
B noBceaHeBHOIi )KM3HM ¥ IPU U3YYE€HHH IPYTUX MPeIMETOB:

®  UCNONB308aMb OMHOWEHUS OJIsL pEUeHUs 3a0al, GO3SHUKAIOWUX 8 PeAlbHOU HCUSHU.
N3mepenns 1 BIYUCIEHUSA
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o Onepuposamv npedcmagienusimu o OauHe, niowaou, oobveme kax seruvunamu. Ipumensmo meopemy Iughazopa, hopmynvl niowaou, odvema npu
PeueHuU MHO20UA208bIX 3a0ay, 8 KOMOPbIX He 8ce OaHHble NpedCmasieHbl sI6HO, a MpeOyIom 6blYUCIeHUl, ONepupo8ams b6oaee WUPOKUM KOIUYECHEOM
Gopmyn onunvl, niowaou, 0dvema, BbIYUCIAMb XAPAKMEPUCMUKY KOMOUHAyull hueyp (OKpYICHOCmeEl U MHO20Y20lbHUKOB) BLIMUCIAMb PACCMOSHUSL MEHCOY
Queypamu, npumensams mpucoHomempuyeckue Qopmyavl 015 GbIYUCIEHU 8 O0lee CLONCHBIX CAVUASX, NPOBOOUMb GbIYUCIEHUS HA OCHOBE PABHOBEIUKOCTU U
PABHOCOCMABIEHHOCU,

®  1POBOOUMb NPOCTblE BLIYUCTIEHU HA 0OBEMHBIX MeNax;

®  opmyruposams 3a0auu Ha GbIYUCIEHUE OIUH, NIOWaAdel U 00beMO8 U peulams Ux.

B noBceaHeBHOIi )KM3HU M IPU U3YYE€HHH IPYTHX MPEAMETOB:

®  1POBOOUMD BLIYUCTICHUS HA MECIHOCIU,

®  NpUMeHAMb OPMYNIbL NPU BLIYUCTIEHUAX 8 CMENUCHBIX YUeOHbIX NpeoMemax, 8 OKpydcaioujell 0eucmeumenbHoCmu.
I'eomeTpuyeckme mocTpoeHust

e [I300pacsicamv ceomempuueckue hueypsvl no meKcmosomy U CUMBOIbHOMY ONUCAHUIO,

®  C80000HO ONEpUpPOBaAMb YEPMENHCHBIMU UHCIPYMEHMAMU 6 HECTIOICHBIX CIYYAAX,

®  BLINOIHAMbL NOCMPOEHUS MPEY20IbHUKOS, NPUMEHAMb OMOeNbHble MemoObl NOCMPOEHUN YUpKyiemM U JUHEUKOU U npoeooums npocmeriuiue
UCCe008aHUs YUCTIA PEeUleHUL;

®  u3006padcamv munosvle niocKue Gueypvl U 0dvemublie meia ¢ NOMOUWbI0 NPOCMEUUUX KOMNbIOMEPHBIX UHCMPYMEHMOB.
B noBceaHeBHOIi )KM3HU M NPU U3YYeHHUH APYTHX NMPeEIMETOB:

®  BBLINOAHAMb NPOCMeUuUe NOCMPOEHUSI HA MECHOCTU, HE0OXOOUMbLE 8 PeANlbHOU JHCUSHU,

®  OyeHUBAMb PA3Mepbl PeanbHblX 00BLEKMOE OKPYACAIOUe20 MUPA.
IIpeoGpa3oBanus

e Onepuposamv noHamuem O8UNCEHUsI U NPeoOPA308aHus NOO0OUs, 61ademb NpuemMamu HOCMPOeHUs Queyp ¢ UCNOIb308AHUEM OBUNCEHUL U
npeobpazosanuti n000OUs, NPUMEHAMb NOLYYEHHbLE 3HAHUS U ONbIM NOCMPOEHUL 8 CMENCHBIX NPEOMEMax U 8 peaibHblX CUMYAYUAX OKPYIHCAlouje2o mupa,

® cmpoumbs Queypy, NOOOOHYIO OAHHOU, NOJL30BAMBCS CBOUCEAMU NOOOOUS 0151 0OOCHOBAHUS CBOUCME hucyp;

®  NpUMeHAMb CEOLUCMEA O8UdICEeHULL OISl NPOBEOeHUs. NPOCMeUUX 0O0CHOBAHUIL CBOLICME huzyp.
B noBceaHeBHOIi )KM3HM M PU U3YYE€HHUH IPYTUX MPeIMETOB:

®  NPUMEHAMb CEOUCEA OBUNICEHUL U NPUMEHAMb NO00OUE 01 NOCMPOEHULL U GbIYUCTEHUI.
BekTopbl M KOOPAMHATHI HA MVIOCKOCTH

e Onepuposamv NOHAMUAMU BEKMOP, CYMMA, PA3HOCHb BEKMOPO8, NPOU3GEOeHUe GeKMOopd HA HUCNO, Y20l MedCOy GeKMOpPaMu, CKANAPHOe
npouszgederue 8eKmopos, KOOPOUHAMbl Ha NIOCKOCMU, KOOPOUHAMbI 6eKMOPA;

®  GLINOIHAMb OeUCMEUs HAO BeKMOPamu (ClOJiceHue, BblYUmanue, YMHONMCEHUe HA YUCI0), BbIYUCIAMb CKANAPHOE NpoussedeHue, onpeoenims 6
NPOCMENUX CIyuasx y2oil MedcOy BeKmopamu, GbINOJHAMb PA3N0JCeHUe 6eKmopd HA COCMAGIAWue, NPUMEHAMb NOJYYeHHble 3HAHUA 6 (hu3uKe,
NONb306AMbCA POPMYNIOU BLIYUCTIEHUS PACCIOAHUSL MENCOY MOUKAMU NO UZBECHBIM KOOPOUHAMAM, UCHONb308AMb YPAGHEHUs (hucyp 0 peuieHus 3a0a4;

®  NPUMEHAMb 6EKMOPbL U KOOPOUHAMbL OJIsl PEULEHUs 2eOMEMPULECKUX 3a0ay HA GblYUCIeHUe ONUH, Y2l08.
B noBcegHeBHOI :KM3HM M IPU U3YYEHHUH APYTHX NPeEAMETOB:
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®  UCNONL308AMb NOHAMUSL 6EKIMOPO8 U KOOPOUHAM OJi peuleHus 3a0a4 no Qusuxe, 2eoepaghuu u Opyeum y4eoHviM npeomMeman.
HcTopus MaTeMaTHKHU
o Xapaxmepuzosamo 6K1A0 8bI0AIOWUXC MAMEMAMUKOS 8 PA3GUMUE MAMEMAMUKU U UHbIX HAYYHBIX 00aacmell,
®  noHumamo poib mamemamuxu 6 pazeumuu Poccuu.
Metoabsl MATEMATHKH
o Ucnonv3ys uzyuennvie Memoobl, nPO8oOUMb 00KA3AMENbCMEB0, GbINOIHIAMb ONPOBEPICEHUE;
®  BbIOUPaMb U3YHUEHHbLE MEMOObL U UX KOMOUHAYUU Ol PEeUleHUss MAMEeMAMUYecKux 3a0au,
®  UCNONBL308AMb MAMEMAMu4ecKue 3HaAHUs OJisk ONUCAHUSL 3AKOHOMEPHOCMEN 8 OKPYICcalowell 0eicCmeumelbHOCMuU U NPOU38e0eHUsIX UCKYCCMEd,
®  npumeHsmMb nPOCMeliue NPOSPAMMHbBLE CPEOCMEA U IJLEKMPOHHO-KOMMYHUKAYUOHHbIE CUCTIEeMbl NPU PEUEHUU MAMEMAMU4ecKux 3a0au.

Conep:xanue yueOHOro npeamera.
CogepxaHuie KypcoB MaTEMAaTHKU 5—06 KIIacCOB, anreOpbl U reOMETpUH 7—9 KI1acCoB 0ObEIMHEHO KAaK B UCTOPHUYECKH CIIOKUBILIUECS JTUHUH (YUCIIOBA,
anredpanydeckasi, TeoMeTpudeckas, QyHKIIMOHAIbHAS U JIp.), TAK U B OTHOCUTEIHHO HOBBIE (CTOXACTHYECKas JUHUSA, «peajbHas MaTeMarukay). OTaenbHO
MIPEJICTABJICHBI JINHUA CIOKETHBIX 33/1a4, UICTOPUYECKAs JIMHUS.

Dnemenmut meopuu MHOJicecme u MaAMemMamuydecKkoil 102uKu

CornacHo ®I'OC ocHoBHOrO 00111€T0 00pa30BaHUs B Kypc MaTeMaTUKH BBEJEH pa3jen «JIoruka», KOTOphI HE IpeanoaraeT JOMOIHUTEIbHBIX YacoB
Ha W3YYCHUU M BCTPAMBACTCS B PA3IMYHBIC TEMbI KyPCOB MaTEMAaTHKH U MH(POPMATHKH U MPEIBAPSAETCS 03HAKOMIIEHUEM C HJIIEMEHTaMU TEOPUH MHOKECTB.

MHo0kecTBa U OTHOLIEHUSI MEXK1Y HUMH

MHO)KGCTBO, xapakmepucmuieckoe C60CMBO MHoOJHCecmed, SJIEMCHT MHOXKCECTBA, nycmoe, KOHeYHoe, beckoneynoe MHONCECMEO. HOI[MHO)KGCTBO.
OtHoIIeHne NPUHAICKHOCTH, BKIIOUCHHS, PAaBEHCTBA. DJIEMEHTHI MHOXKECTBA, CIIOCOOBI 3aJJlaHUS MHOXECTB, PACNO3HABAHUE NOOMHONCECME U INEMEHMO8
NOOMHOACECME C UCNONb308AHUEM KPY208 Dinepa.

Onepanun HaJ MHOKeCTBAMH

[lepeceuenne u oOBEIMHEHHE MHOXECTB. Pasznocmb mHodcecm8, Oononnenue Muodxcecmea. Mumepnpemayusi onepayuii HAO MHOMICECMEAMU C
nomowwo Kpyeos Jiliepa.

DJIEeMEeHTBHI JIOTHKH

Onpenenenne. YTBepxaeHUs. AKCHOMBI U TeopeMbl. JlokazaTenbcTBO. J[oKa3zaTenbCTBO OT MpOTHBHOTO. Teopema, oOparHas manHou. [Ipmmep u
KOHTpIpUMED.

Bbicka3pIBaHus

HIcTUHHOCTD U JIOKHOCTH BbICKa3bIBaHUS. CnooicHble u npocmole vickasviganus. Onepayuu HAO 6blCKA3bIGAHUAMU C UCNONb306AHUEM J0SUHECKUX
CBA30K. U, UNU, He. Y C0BHble BbICKA3bIBAHUS (UMNIUKAYUL).

Cooepoicanue Kypca mamemamuxu ¢ 5-6 knaccax
HarypanbHble 4nc/ia 4 HYJIb
HarypanbHblii psii 4uces U ero CBoicTBa

22
Anrebpa 8 Knacc



HartypanpHOe 4YHCIIO, MHOXKECTBO HATYpalbHBIX YHCENl M €ro CBOWCTBA, HM300paKEHHWE HATYpPAIbHBIX YHCENT TOYKAMU Ha YHUCIIOBOW MPSIMOM.
Hcnonb30BaHre CBOMCTB HaTypalIbHBIX YUCEIN MIPH PEIICHUH 3a]au.

3anuch M YTeHHe HATYPAJBHBIX YK CeJ

Paznuune mexny uudpoit u yucnom. [lo3unmonnas 3amnuch HaTypajJbHOTO YHCIA, IOMECTHOE 3HaUY€HUE LUQPBI, pa3psibl U KJIACChl, COOTHOLICHHE
MEXy IBYMS COCEAHUMU Pa3psAHBIMHU €IUHUIIAMH, YTEHUE U 3aIHCh HATYPAIbHBIX YHCEIL.

Oxkpyrienne HaTypPaJIbHBIX YHCEJ

Heo6xoaumocTs okpyrienus. [IpaBuiio okpyriieHus: HaTypadbHBIX YUCE.

CpaBHeHMe HATYPAJbHBIX YHCeJI, CPABHEHHE ¢ yncjiom (

[lonsaTue o cpaBHEHUM YHMCEN, CPABHEHUE HATYPAJbHBIX YHMCEN APYT C APYIOM M C HYJEM, MaTeMaTHdecKas 3aluch CpaBHEHUMN, CIIOCOObI CpaBHEHUS
qrcer.

JlelicTBHUS ¢ HATYPAJIbHBIMH YHCJIAMH

CrnosxeHue 1 BBIYMTAHHUE, KOMIIOHEHTHI CIIOKEHHS M BBIUMTAHUS, CBA3h MEXIYy HUMH, HAX0XKJIEHUE CYMMbI U PA3HOCTH, H3MEHEHHE CYMMBI U Pa3HO CTH
MIPU U3MEHEHUH KOMIIOHEHTOB CJIOKCHUS U BEIYUTAHMUSL.

YMHOKEHHE U JIeIeHHe, KOMIIOHEHThl YMHOXKEHHUSI U JCTICHUS, CBSI3b MEXKy HUMH, YMHOKEHHUE U CIOKEHHE B CTOJOUK, JIEIEHUE YTOJIKOM, ITPOBEpKa
pe3yibTaTa ¢ IIOMOIIBIO MPUKUIKH U OOPaTHOTO JIEHCTBHSI.

[lepemMecTUTENBHBIE W COYETATENBHBIM 3aKOHBI CIOKEHUS M YMHOXEHHS, PaCHpeeIUTEIbHbI 3aKOH YMHOXKEHUS OTHOCHTEIBHO CIIOXKEHUS,
000CHOBAHUE ANCOPUMMOB BbINOIHEHUSL APUPDMEMUUECKUX OeliCmBULL.

CreneHb ¢ HATYPAJIbLHBIM NOKa3aTeJIeM

3anuck yncia B BUAE CYMMBI Pa3psIHBIX CJIaraeMbIX, TOPSIOK BBHITTOJIHEHHS IEUCTBHUM B BHIPAKCHUSAX, COACPIKAIIUX CTEICHb, BEIYMCICHUE 3HAUYCHUN
BBIPQXXEHUH, COIePKAIIUX CTETICHb.

Yuc/ioBble BbIpAKEHUS

YuciioBoe BbIPAKEHUE U €r0 3HAUCHHE, MOPSAIOK BBIIOJHEHUS J€HCTBUM.

JlejieHne ¢ 0CTATKOM

Jlenenue ¢ OCTaTKOM Ha MHOKECTBE HaTYpalIbHBIX YHCEI, cgolicmea deieHus ¢ ocmamkom. [IpakTudyeckue 3a1a4 Ha IEIEHUE C OCTATKOM.

CBoiicTBa ¥ NPU3HAKY 1€ TUMOCTH

CBOWCTBO JI€TMMOCTH CyMMBI (pa3HocTH) Ha uucio. [lpusHaku aenumoctu Ha 2, 3, 5, 9, 10. Ilpusnaku oerumocmu ua 4, 6, 8, 11. /loxazamenbcmgo
npuzHakos oeaumocmu. Perenne npakTHIecKuX 3a71a4d ¢ IpUMEHEHUEM MTPU3HAKOB JEIUMOCTH.

Pa3ioxkeHnue ync/ia Ha NPOCTbIe MHOKUTEJIHN

[IpocTsie 1 cocTaBHbIC UnCTa, pewemo pamocgena.

PaznokeHne HaTypallbHOTO YKCIIa HA MHOKUTENH, Pa30XKeHHe Ha TPOCThIe MHOKUTENMH. Kouuecmeo denumeneii 4ucia, aneopumm paziodceHus Yucia
Ha npocmvle MHOMCUMENU, OCHOBHAS meopema apu@dmemuxu.

Auredpanyeckune BbIPaKeHHUs

Hcnonp3oBanne OykB Jyisi 0003HAYEHUS YMCEN, BRIYMCICHUE 3HAUCHUS aNTreOpandecKoro BRIPAXKECHUS, TPUMEHEHUE AIreOpandeCKUX BBIPAXKEHUN IS
3aMucy CBOMCTB apu(METHIECKHX ACHCTBHIA, TpeoOpazoBaHuE aNreOpanuecKuX BhIPAKCHHM.

JeanTenu u KpaTHbIe
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JlenuTtenb u €ro CBOMCTBA, OOIIMI JEITUTENb IBYX U O0Jee yucell, HanbOoNbIIU OOIIHIA JEIUTENh, B3AUMHO MTPOCTHIC YUCIIA, HAX0XKIEHUE HAHOOIIBIIETO
obmero nenutens. KpaTHoe u ero cBOMCTBa, 00111€e KpaTHOE IBYX M O0Jiee Yrcell, HAaUMEHbIIIee 00IIee KpaTHOE, CIIOCOObI HaX0XKICHHUSI HAMMEHBIIIETO OOIIETO
KpaTHOTO.

Apoou

OO0ObIKHOBEHHBIE IPOOH

Hous, 9acth, ApoOHOE YUCIO, Apodb. IpoOHOE YUCIIO KaK pe3ynbTaT aeneHus. [IpaBuiibHbIC M HETIpaBWIbHBIC Ipo0H, cMelaHHas IpoOb (CMEIIaHHOe
YHUCIIO).

3anuchk HATYypaJIbHOTO YKCIIa B BUJIEC APOOH C 3aJJaHHBIM 3HaMEHATelIeM, ITpeoOpa30BaHNe CMEIIAHHOM IpOoOU B HEMTPABUIIbHYIO IPOOh U HA00OPOT.

[TpuBenenue apoOeii k 0dmemy 3HameHnatento. CpaBHEHHE OOBIKHOBEHHBIX JIPOOCH.

CrokeHue ¥ BBIUUTaHUE OOBIKHOBEHHBIX JPOOEH. YMHOKEHHE U JIeJICHUE OOBIKHOBEHHBIX JIPOOCH.

Apudmernueckne 1eHCTBHS CO CMEIIAHHBIMU JIPOOSIMH.

Apudmerndeckue 1SHUCTBUS ¢ APOOHBIMH YHCTIAMHU.

Cnocobwi payuonanuzayuu 8bI4UCIeHUL U UX NPUMEHEHUE NPU 8bINOJIHEHUU OeUCMEULL.

JecaTuunbie a1podu

Henast u npobnast yactu aecsaTuaHou Apoou. [IpeobpasoBanue necaTuUHbIX apoOei B 0ObIKHOBEHHbIE. CpaBHEHUE ACCATUUYHBIX Apooeit. ClioxeHue u
BBIUUTAHUE JECATHUYHBIX Ipo0eit. OKpyrieHne NecATUYHBIX Jpobeil. YMHOKEHHE U JAeNIeHUE AeCITHUHBIX po0eil. [Ipeobpazosanue obbikHOGeHHbIX Opobeli 6
Oecsamuunvle Opoou. Koneunvie u 6eckoneunvie decsamuunvie Opoou.

OTHoOLIEHHE IBYX YHCeJ

Macmrab Ha ninane u kapre. [Iponopuun. ColicTBa Nponopiuii, (pUMEHEHUE MPOMOPLUI U OTHOLIEHHUH NPU pELIEHUH 3a]1a4.

Cpennee apumMeTHdecKoe Yncela

Cpennee apudmernueckoe 1Byx uncel. M3o0pakeHue cpeanero apuMeTHaeckoro AByX YUCEN Ha YUCIOBOM NpsiMoii. Perenne nmpakTHYeCKuX 3a1ad ¢
pUMEHEHHEM cpeiHero apupmernyeckoro. Cpeduee apugpmemuyeckoe HeCKOIbKUX YUCEL.

IIpoueHTHI

[TonsiTue mpotieHTa. Beraucienne npoIieHToB OT YUCIIa U YKCia 10 H3BECTHOMY MPOIEHTY, BRIPAXKEHHE OTHOIICHHS B MMPOIIEHTaX. PeneHne HecI0KHBIX
MPAKTUYECKHX 337124 C TPOIICHTAMH.

JdunarpamMmmbl

CroybJarbie ¥ KpyroBbie quarpammel. M3pneduenne nadpopManuu u3 auarpamm. HM3zoopasicerue ouazpamm no 4ucio8blm OAHHbIM.

PanmuonanbHbIe YnCIa

[MoJsi0kUTENbHBIE M OTPUIIATEIbHBIE YHCJIA

N3o00paxkenue uncen Ha 4YUCIOBOM (KOOpAMHATHOW) mpsiMoil. CpaBHeHue yucel. Moayns 4HClia, TEOMETPUYECKAsh WHTEPIPETAINS MOy YHUCIa.
JISWCTBHSI C TIOJIOKUTEITHLHBIMU ¥ OTPHUIIATESILHBIMU YHCIIaMU. MHOKECTBO TIEITBIX YHCEIT.

IlonsiTHe 0 paMOHATBLHOM YHCciIe. [lepsuunoe npedcmasieHue 0 MHOMCeCmae payuoHAIbHbIX yucel. JIeHCTBUS ¢ palliOHATbHBIMHA YUCIIAMHU.

Pemenue TeKCTOBBIX 3a1a4

EnuHunbl u3MepeHuii: IIUHBL, TUIOMIAIM, 00beMa, MAcChl, BpEMEHH, CKOPOCTH. 3aBUCUMOCTU MEXIY €IWHUIIAMU MU3MEPEHUS KaKJIOW BETUYHMHBEIL.
3aBUCHMOCTH MEXy BEIMIMHAMH: CKOPOCTh, BPEMsI, PACCTOSTHUE; IPOU3BOIUTEIHLHOCTD, BpeMs, paboTa; IeHa, KOJIMYECTBO, CTOUMOCTb.

3agauun Ha Bce apudMeTHYECKHE NeHCTBUSA
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Pemenne TekCTOBBIX 3amad apudmMerndeckuM criocobom. Mcmonmb3oBaHue TaOMUIl, CXeM, YepTeKeU, APYTUX CPEICTB MPEICTABICHUS NAaHHBIX TPH
pEIIeHNH 3aJauu.

3agauu Ha IBUKEHHE, PA0OTY U MOKYNKH

Pemennie HecnoKHBIX 3a/lad Ha JBM)KEHUE B MPOTHUBOIOJIOKHBIX HAIMPABJICHUSX, B OJHOM HAIpPaBIICHUH, JBH)KEHUE MO PEKe 10 TEYCHUIO M MPOTHUB
tedeHus. Pemenue 3a1ay Ha coBMeCTHYIO paboTy. [IpuMmenenue apobeii mpu pereHny 3a1ad.

3agayu HA YACTH, 10/, IPOIEHTHI

Pemenue 3a1ay Ha HAXOXKJECHUE YACTH YMCIIA M YHUCIIA TIO €ro yacTh. PemeHue 3aad Ha MPOICHTH U 1oyd. [[puMeHeHrne mponopiuii mpu perie HUuu
3azad.

Jloruyeckue 3a1a4u

Periennie HeCIOKHBIX JIOTUYECKUX 3a/1ad. Peuenue 102uteckux 3a0a4 ¢ nomowsio epaghos, maoauy.

OcHOBHBIE METO/IbI pellieHHs TEKCTOBBIX 3a/1a4: apu(dMeTHIeCKuil, mepedop BapuaHTOB.

Harnsignasi reomerpust

Ourypel B OKpyxaromiem mupe. Harmsmabie mpencraBieHus o (GuUrypax Ha IDIOCKOCTH: TMpsMas, OTPE30K, JIy4, YroJi, JIOMaHas, MHOTOYTOJIbHUK,
OKPYXKHOCTb, KpYr. UeThIpexyroibHUK, MNPSMOYTOJIbHHUK, KBaapaT. TpeyroiabHHK, 6udvl mpeyeonvHuxos. llpasunvhvlie mHozcoyzonvHuku. V3o0pakeHue
OCHOBHBIX TE€OMETpPHUECKUX GUryp. Bzaumuoe pacnonosicenue 08yX NpAMbBIX, 08YX OKPYICHOCMEU, NPAMOU U OKpydscHocmu. JInvHa OTpes3Ka, JOMaHOH.
Enunannbr u3mepenus anunbl. [loctpoenue otpeska 3amgaHHoi [uvHbL. Bunel yrios. 'pagycHas mepa yrna. M3mepeHue U MOCTPOCHHE YIJIOB C ITOMOIIBIO
TPaHCIIOPTHPA.

[Tepumerp mHOroyronpHuKa. [loHaTHe momanau GUrypsl; eqUHUIBI U3MepeHus riomanu. [lnomane npsMmoyronsHuka, kBaapara. [Ipubmumxennoe
M3MEepeHue IIomaan Guryp Ha Kierdatoi oymare. Pagnogenuxue ghucypuol.

Harnsgueie npencraBieHusi 0 IpOCTPaHCTBEHHBIX GUrypax: Ky0, mapauienenunen, npusma, nupamMmua, map, chepa, Konyc, uuinaap. M3o0paxenue
MPOCTPAHCTBEHHBIX (GUTyp. IIpumepwl cewenuii. Muoeoepannuku. Ilpasunvhvle mrocoepannuxu. [TpuMepsl pa3BepTOK MHOTOTPAaHHUKOB, IIJIMHAPA U KOHYCA.

[TonsiTrie o6beMa; enuHULIBI 00beMa. OOBbeM IPSIMOYTOJILHOTO Mapasieienumnena, Kyoa.

[TonsiTue o paBeHcTBe Quryp. LleHTpanbHast, oceBas U 3epKaibHas CAMMETpUH. M300pakeHne CHMMETPUYHBIX (DUTyp.

Pemenne npakTuyeckux 3aaad ¢ MPUMEHEHUEM POCTEHIIINX CBOUCTB (QUTYD.

HcTopusi MaTeMaTHKHU

Tlosenenue yugp, 6yxs, uepoenugos 6 npoyecce cuema u pacnpeoenenuss npodykmog Ha [lpesnem Bnuscnem Bocmoxke. Céazv ¢ Heonumuueckot
pesonioyueti.

Pooicoenue wecmudecsamepuunoii cucmemol cuucienus. Ilosenenue decamuunoii 3anucu ducer.

Poorcoenue u pazsumue apugpmemuxu namypanvroix yucen. HOK, HO/, npocmule uucna. Pewemo Spamocgena.

llosenenue nyns u ompuyamenvHulx yucen 8 mamemamuke opesHocmu. Ponv [Juogpanma. Ilouemy (—1)(—1) =+17

Jlpobu 6 Basunone, Ecunme, Pume. Omkpvimue oecaimuunvix Opodeu. Cmapunnvie cucmemvi mep. ecamuunvle Opoou u Mempuieckas cucmema mep.
JI. Maenuyxuii.
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Cooeporcanue Kypca mamemamuku ¢ 7-9 Knaccax

Auredpa

Yucaa

PanmoHanbHbIE YK

MHokecTBO panMoHaNbHbIX ynced. CpaBHEHUE pallMOHANbHBIX YKces. JleMcTBUs ¢ pallMOHaIbHBIMU YUCIaMU. [Ipedcmasienue payuoHaibHo20 Yucia
decamuunoll Opoovio.

HNppaunonajbHbie YuciIa

[lonarue mppannoHanbHOTO uYMcia. Pacmo3HaBaHWe MppalMoOHAIBHBIX yncelsl. IlpuMmepsl noka3aTenscTB B anredpe. MppaunoHaabHOCTH Yuciia \/E .
[Ipumenenue B reometpun. CpagHeHue uppayuoHatvbHsix yucen. MHuoscecmeo oelicmeumenbubix Yucei.

ToxnecTBeHHBbIE Peo00pa3oBaHUs

YuciaoBble 1 OyKBeHHbIE BbIPAKeHHS

Boipaxkenue ¢ nepemeHHol. 3HaueHue BbIpaykeHus. [loacTaHOBKa BbIpa)KEHNUI BMECTO ITEPEMEHHBIX.

[eabie BbIpaKeHUS

CreneHb ¢ HaTypaJIbHBIM TIOKa3aTeseM U ee cBoiicTBa. [IpeoOpa3zoBaHus BRIpaKEHUI, COMEPKAIIUX CTETICHU C HATYPaJIbHBIM MTOKA3aTeJIeM.

OpnHouseH, MHOTOWIEH. JIeHCTBUS ¢ OJHOYJICHAMH W MHOTOYWIEHAaMHU (CIOKEHUE, BBIYMTAaHUE, YMHOXKeHUE). DopMyIbl COKPAIIEHHOTO YMHOXKCHHUS:
pPa3HOCTh KBAJpaTOB, KBAJpaT CYMMBl M PAa3HOCTH. Pa3imo’keHHe MHOTOWIEHAa HAa MHOXKHTEIHM: BBIHECEHHE OOLIETO MHOXKHTENS 32 CKOOKH, epYHnuposKd,
npumeHenue hopmyi COKpaueHHo20 yMHoxcenus. Keaopammuolii mpexuiien, pasiodxicenue KeaopamHo2o mpexuieHa Ha MHONCUMEU.

Jlpo0HO-pauHoHATbHbIE BBIPAKEHUS

Crenenp ¢ 1ensiM mokaszarenem. [IpeoOpa3oBaHue ApOOHO-TUHEHHBIX BBIPAKEHUN: CIOXKEHHE, YMHOXCHHE, NElIeHUe. Anecedpauieckas Opodw.
Jlonycmumvble 3HaueHuss nepemenHblx 8 OpoOHO-payuoHalIbHbiX evipadicenusx. CokpaweHue aneebpaudeckux opooeii. Ilpusedenue anceopauveckux opodei K
obwemy 3Hamenamenio. Jleticmeus ¢ aneedpautecKumu OpoosamMu. ClodiceHue, bluumarnue, YMHONCeHUe, OeleHue, 8036e0eHUe 8 CIENeHtb.

IIpeobpazosanue gvipasicenuti, cOOEPAHCAUUX 3HAK MOOYIIA.

KBagpaTHbie KopHI

Apudmerndecknii KBaapaTHBI KopeHb. [IpeoOpa3oBaHWe BBIpaXECHHH, COAEPIKAIIMX KBaJpaTHbIE KOPHHU: YMHOXXCHHUE, [IIEHUE, BBIHECEHUE
MHOKUTEJNS U3-TI0]] 3HAKa KOPHS, 8HeCeHue MHONCUmeisi N0O 3HAK KOPHSL.

YpaBHeHUs] U HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. CBOICTBA YHCIOBBIX paBEHCTB. PaBEHCTBO ¢ epeMeHHOM.

YpaBHeHust

[TonsiTve ypaBHEHUsI U KOpHS ypaBHeHUs. [Ipedcmasnenue o pasnocunvHocmu ypasnenui. Qbaacms onpeoenenus ypasHenus (061acmo 0OnyCcmumblx
3HAYeHUll NepemMeHHOlL).

JIuHeiiHOe ypaBHEeHHE U €er0 KOPHHU

Pemenne nuHeHbIX ypaBHeHUH. Jlunetinoe ypasuenue ¢ napamempom. Konuvecmeo xkopmeii nunetinoco ypaenenus. Pewenue nunetinvix ypaguenuii ¢
napamempom.

KBaapaTHoe ypaBHeHHE U er0 KOPHU
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KBanparusie ypaBHenus. Hemonnble kBajpaTHble ypaBHEHHUs. JIUCKPUMUHAHT KBaJApaTHOTO ypaBHeHMs. Dopmyrna KOpHEW KBaJpaTHOTO YpaBHEHHMS.
Teopema Buema. Teopema, oopamuas meopeme Buema. PenieHue KBaApaTHBIX YPaBHEHUI:UCIIONB30BaHNUE (POPMYIIBI JIJIsl HAXOXKICHUS KOPHEH, epaghuueckuti
MemoO peuleHus, pasziodceHue HAa MHOMCUmenu, noooop KopHeu ¢ UCNOIb308aHuem meopemvl Buema. Konuuecmeo kopHell K6aopamHozo YpaeHeHus 6
3aeucumocmu om e20 Ouckpumunauma. buxeadpammsvie ypasnenus. Ypasnenus, ceéooumvle K JuHeUHbIM U KeaopamuwviMm. Keadpammvle ypasHenus c
napamempom.

JApodHo-panmoHajbHbIe YyPAaBHEHUS

Pemenune npocreiimux ApoOHO-TMHEHHBIX YpaBHEHUN. Peuterue OpoOHO-payuoHaIbHbIX YPAGHEHU.

MemoOwbl peutenus ypasHeruti. Memoobl paHOCUTbHBIX NPeodPA308aHuUll, Memoo 3aMeHbl nepemMeHHol, epaguyeckuti memoo. Mcnonv3osanue ceoticma
@yHKYUL npU peutenuy YpasHeHUll.

TIpocmetiwue uppayuonanvivie ypasnenus 6uoa f f(x)=a, \/f (x) = \/g (x).

Ypasnenus suoa X' =a .Ypasnenus 6 yenvix uucnax.

CucreMbl ypaBHeHHid

VYpaBHeHUe ¢ ABYMs epeMeHHbIMU. JInuHelHOe ypaBHEHUE ¢ ABYMS NepeMEeHHbIMU. [Ipamas Kak epaghuueckas unmepnpemayus IUHEUH020 YPAGHEHUS
¢ 08YMs1 nepemMeHHbIMU.

[TonsiTHe cucTemsl ypaBHeHH. Perienue cucteMbl ypaBHEHU.

MeToap! peleHus CUCTeM JTMHEHHBIX YPAaBHEHHI C IBYMsI IEPEMEHHBIMU: 2padhuieckuii Memoo, Memoo C10H#CeHUsl, METOJI TIOJICTAHOBKH.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

UYucnosbie HepaBeHCTBa. CBOICTBA YHCIOBBIX HEpaBeHCTB. [IpoBepka cripaBeITTMBOCTH HEPABEHCTB MPH 33/IaHHBIX 3HAYCHUSAX TEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. Ctporue M HecTporue HepaBeHcTBA. ObOracmb onpedenenus HepageHcmea (obaacmb OONYCMUMbIX 3HAYEHUL
nepemeHHOl).

PelieHne nMHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u e2o pewienus. Pewenue k6aopamuwix HepaGeHCms. UCNONb308AHUE CEOUCME U epaApuKa KeaOpamudHol GYHKYuu, Memoo
UHmMepBanos. 3anucev peuleHus K8aopamHo20 HepaseHcmed.

Pewenue yenvix u 0pooHO-payuoHanbHuIX HEPAGEHCME MEMOOOM UHMEPBATIOB.

Cucrembl HEPABEHCTB

CucreMbl HEpaBEHCTB C OJIHOIM mepeMeHHOW. PenieHne cucreM HEpPaBEHCTB C OJHOW MEPEMEHHOM: JIMHEWHBIX, keaopamHulx. VI300paxkeHue pemieHus
CHCTEMbl HEpaBEHCTB Ha YMCIIOBON MPAMOM. 3aluCh peleH s CUCTEMbl HEPABEHCTB.

DOyHKIUHA

IHonsaTue pyHkuuu

JlexapToBbl KOOPAMHATHI Ha MIIOCKOCTU. DOpMUPOBAHUE MPEJCTABICHUNA O METANpPEeIMETHOM MOHATUU «KOOpauHAThD. CrocoObl 3ananus QyHKIUMI:
aHAJMTUYECKHH, Tpaduueckuil, Tabauunslid. ['paduk pynkuuu. [Ipumeps! GyHKIMH, MOTyYaeMBbIX B IIPOLECCE UCCIEIOBAHUS PA3IMYHBIX PEATBHBIX MTPOILECCOB
U pemieHus 3anad. 3HadeHue QyHKIuU B Touke. CBoiicTBa (PyHKUUN: 00JaCTh ONMpeEesieHns], MHOKECTBO 3HAUEHUMN, HYJIHU, IPOMEXYTKH 3HAKOIIOCTOSHCTBA,
uemHoCmyb/HeyemHoCmb, TIPOMEXKYTKH BO3pacTaHus M yObIBaHUS, HAaUOOJIbIlIee U HauMEeHblIee 3HaueHus. MccnenoBanue GyHKIUM 1Mo ee rpaduky.
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Ilpeocmasnenue 06 acumnmomax.

Henpepwignocmo ¢hynxyuu. Kycouno 3adannvie oynxyuu.

JIuneiinas pyHKUusA

CgoiictBa u rpaduk JUHEHHOH (GyHKIMH. YTIIOBOH Kod(ddumueHT mnpsMoin. Pacmonoxenue rpaduka JTHHEHHOW (PYHKIIMM B 3aBHCHMOCTH OT €€
yriaoBoro ko3dduiuenta u cBoOoIHOTO WieHa. Haxoocoenue ko3ppuyuenmos aunetnol QyHKyuu no 3a0aHHbIM YCI08UIM. NPOXOANCOEHUE NPAMOU Yepe3 08e
MOYKU C 3a0AHHBIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU Yepe3 OaHHYI0 MOYKY U NAPALLeIbHOU OAGHHOU NPAMOU.

KBagparuunas pyHkuus

CgoiictBa W rpaduk KBampaTudHo ¢yHKUMU (rmapadona). [locmpoenue epaguxa keadpamuunol @Gynkyuu no moukam. HaxoxneHue Hysen
KBaJPaTUIHON (DYHKIMH, MHOMCECBA 3HAYECHUL, NPOMENHCYMKOB 3HAKONOCHOAHCMBA, NPOMENCYMKOE8 MOHOMOHHOCIU.

OoOpaTHasi NPONOPUMOHAIBHOCTH

k
CaoiicTBa GQyHKIUH Y = k y = —. I'nnepbona.
X x
I'paguru pynxyuii. lipeobpasoeanue epapuxa @ynkyuu y = f (x) 0112 nocmpoenus 2paguxos gynkyutl 6uoa y = af (kx+b)+c -

I'pagpuru Gynryuii y=a+ﬁ1 y =X y=3x: y=|«-

IMocen0BaTELHOCTH U POTPECCHH

YucoBas mocjae0BaTeIbHOCTh. [IpUMephl YUCIIOBBIX MOCIIEA0BATEILHOCTEH. beCKkOHeUHbIe TIOCIeI0BaTeIbHOCTH. ApudMeTHUECKas: TPOTPeccus U ee
cBoiicTBa. ['eomeTpuueckas nporpeccus. Popmyna ooujeeo wieHa u cymmuvl N Nepevix YleHos apugpmemuueckou u ceomempureckou npoepeccuti. Cxoosawasics
2eoMempuiecKas npocpeccusl.

PenieHne TeKCTOBBIX 3a/1a4

3agaun Ha Bce apuMeTHYECKHE NeHCTBUSA

Pemenne TekcTOBBIX 3amad apudmMeTHdeckuM criocodom. Mcmonp3oBaHWe TaOMUI, CXeM, YEepPTEeKeH, APYTruX CPEACTB MPEACTABICHUS TAHHBIX IPU
pEIIeHNH 3aJauu.

3agauu Ha IBUKEHHE, PA0OTY U MOKYNKH

AHann3 BO3MOXKHBIX CUTYallui B3aMMHOT'O PACTIONOXKEHHS OOBEKTOB MPHU MX JBUKEHHH, COOTHOIIEHUSI 00EMOB BBITIOJIHAEMBIX pPabOT MpU COBMECTHOM
pabore.

3agaum Ha YACTH, T0JIM, IPOLEHTHI

Pemenue 3a1ay Ha HaXOXKJICHUE YACTH YMCJIa M YUCIIA TI0 €ro 4acTH. PemeHune 3aj1ad Ha MPOICHTH U Joyd. [[puMeHeHrne mponopIuil Ipy perie HUu
3amad.

Jlornueckue 3agauu

Pemenue noruueckux 3agau. Peuenue no2uyeckux 3a0ay ¢ noMowbio 2pagos, maoauy.

OcHoBHbIE METOABbI pelleHusi TEKCTOBBIX 3a1au: apu(PpMETHUCCKUN, anredpandeckuii, mepedop BapuaHTOB. [lepsuunvle npedcmasieHus 0 Opyux
Memooax peuieHus 3a0a4 (ceomempuyeckue u epaguyeckue memoowl).

CTaTucTHKA M TEOPHsi BEPOSITHOCTEIH

Crarucruka
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TabnmuuHoe M rpaduyeckoe MpeACTaBICHUE JAHHBIX, CTOJIOYATble W KPYroBble OUAarpaMMbl, rpadUKd, NMPUMEHEHUE IuarpaMM U TpaQuKoB I
OIMCAaHMs 3aBHCUMOCTEH peallbHbIX BEJIMYMH, M3BJICUEHHE MHPOpPMALUU U3 TaOnuL, auarpaMMm U rpagukoB. OnucarenbHble CTaTUCTUYECKUE IOKa3aTeln
YHCIIOBBIX HAOOPOB: cpenHee apupMeTHudecKoe, Meouara, Hanbosblllee U HaUMEHbIIee 3HaYeHU. Mephl pacceMBaHMs: pa3Max, OUCHepcus u CMaHoapmuoe
OMKIIOHEHUe.

CrnyuaiiHas ©3MEHUYMBOCTh. MI3MeHUMBOCTD IpU U3MEpEHUSX. Pewarowue npasuna. 3aKkonomepHocmu 8 USMEHYUBbIX BENUUUHAX.

Cayyaiinble cOOBITHS

CrnyvaiiHbple OIBITHI (IKCTIEPUMEHTHI), dJI€MEHTapHbIE CIydaiiHble COOBITUS (MCXOMAbI). BeposTHOCTH 3rieMeHTapHbIX cOOBITHI. COOBITHS B CITy4ailHBIX
HKCHEpUMEHTaX M OJaronpUATCTBYIOLIME 3JIEMEHTapHble COObITHA. BeposTtHocTu cityyailHbIX cOOBITHH. ONBITBI C PaBHOBO3MOXXHBIMHU 3JIEMEHTapHBIMU
coObrTusiMH. Kiaccrmueckne BEpOSTHOCTHBIE OMNBITHI C HUCIOJIb30BAaHUEM MOHET, KYOMKOB. [Ipedcmaenenue cobvimuii ¢ nomowpto ouazpamm Jiiepa.
IIpomusononooicnvie cobvimus, obveouHenue u nepeceuerue coovimuil. Ilpasuno cnoocenus eeposmuocmeti. Cayuatinwiti 6vloop. Ilpedcmasnenue
aKcnepumenma 6 euoe oepesa. Hesasucumvie cobbimus. Ymnoocenue eepossmnocmert He3asgucumolx coobimuii. Ilociedosamenvhvie He3a8UCUMbLE UCTBIMAHUSL.
IIpencraBneHne 0 HE3aBUCUMBIX COOBITUSX B HKU3HH.

dnemenmovl KOMOUHAMOPUKU

Ilpasuno ymnoowcenus, nepecmanosku, gaxmopuan ducia. Couemanusi u yucio couemanuti. Popmynra uucia cowemanuu. Tpeyeonvruux Ilackans.
Onvimbl ¢ 60I6WUM YUCTIOM PABHOBO3MONCHBIX dNIEMEHMAPHbIX coObImMuUlL. Bbiuucnenue éepossmuocmeri 6 Onblmax ¢ npuMeHeHuem KoOMOUHAMOPHLIX QOPMYIL.
Hcnvimanusa Bepuynnu. Ycenex u neyoaua. Bepoamnocmu cobvimuii 6 cepuu ucnvimanuti beprynnu.

Cnyuaiinvle genuuunbl

3nakomemeo co CayyanuHLIMU BEIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEemHblX CAyYatHulX eenuuuH. Pacnpeodenenue eeposmuocmetl.
Mamemamuueckoe oxcuoanue. Ceovicmea mamemamuuecko2o odcuoanus. Ilonamue o 3axonme Oonvuwiux uucen. Mzmepenue eeposmuocmei. Ilpumenenue
3aKOHA OONLUIUX YUCET 8 COYUONO2ULU, CMPAXOBAHUU, 8 30PABOOXPAHEHUU, 0Decnedenul 6e30NACHOCMU HACENEeHUS 8 YPEe3BbIUAUHbIX CUMYAYUSX.

I'eomerpus

I'eomerpnueckue Gurypsl

@urypsl B reoMeTpPHU U B OKPYKaloleM MUpe

['eomerpuueckas purypa. @opMupoBaHue NpeICTaBICHUH 0 MeTalpeAMETHOM HOHATHH «pUrypay.

Touka, IMHUA, OTPE30K, MpsAMasd, JIyd, JJOMaHas, INIOCKOCTb, yroJl, ONCCeKTpHca yria 1 ee CBOMCTBa, BUJIbI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBast cumMeTpHst reomeTpudeckux Guryp. LleHTpanbHas cuMMeTpusi TeOMETPUUYECKUX (UTyp.

MHoroyrojibHuKH

MHOroyrojapHuK, €ro JIEMEHTBl M €ro CBOMCTBA. Pacro3HaBaHME HEKOTOPHIX MHOTOYIOJBHUKOB. Buinykivie u HeGulnyKivle MHO20Y20NbHUKU.
[IpaBriibHBIE MHOTOYTOJIBHUKH.

Tpeyronsuuku. BricoTa, Menuana, OucceKTpuca, CpelHss JMHUS TPEyrojibHUKa. PaBHOOENpEHHBI TPEyrojJbHUK, €ro CBOWCTBA M TPH3HAKH.
PaBHOCTOpOHHMIT TpeyroabHUK. IIpAMOYrOJBHBIN, OCTPOYTOJIBHBIM, TYHOYIOJBHBIM TPEYroJbHUKHA. BHemmHuWe yriasl TpeyronbHuka. HepaBeHCTBO
TPEYrOJIbHUKA.

UYerbipexyronpuuku. [lapannenorpamm, pom0, NpsSMOYroJbHUK, KBajapaT, Tpamenus, paBHoOenpeHHas Tpanenus. CBoOHCTBA W NpHU3HAKU
napajesnorpaMma, pom6a, mpsiMoyrojbHHUKa, KBapaTa.

OKpy:KHOCTB, KPYT
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OKpy’>KHOCTb, KPYT, UX 3JIEMEHTHI U CBOICTBA; LIEHTPaJIbHbIE U BIMCAHHbIE yIiibl. KacarenbHas u cexywas K OKpY>KHOCTH, ux ceoiicmea. Bniucanusle u
OMMCaHHbIE OKPYKHOCTHU UISl TPEYTOJIbHUKOB, Yemblpexy20ibHUKO8, NPAGULbHBIX MHO20)20IbHUKOS.

I'eomeTpnueckne pUrypsl B npocTpaHcTBe (00beMHbIE TeJIa)

Mmnozcoepannuk u e2o snemenmol. Hazeanus MHO202PAHHUKOG C PAZHBIM NOJIONCEHUEM U Koaudecmeom epaneu. [1epBUUHbIE IPEICTaBIEHNs O TUpaMU/e,
napajiesienunesie, npusme, cepe, mape, HWIMHIPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEHIINX CBOMCTBAX.

OTHOmIEeHNS

PagsencrBo ¢uryp

CBoiicTBa paBHBIX TPEYrOJbHUKOB. [IpU3Haky paBeHCTBa TPEYTOJIbHUKOB.

ITapajiieJbHOCTH NPSIMBIX

[Ipu3Haku U CBOMCTBA MapaJIEIbHBIX MPAMBIX. Akcuoma napairenvhocmu Esxauoa. Teopema Daneca.

IlepnenauKyasipHbIC NPSIMbIE

[Ipsmoit  yron. Ilepnennukynsap k mnpsmoil. Haxnonnas, mnpoekuus. CepeauHHBIA NepHeHANKYIIp K otpe3ky. Ceoticmea u npusHaku
NepneHOUKYIAPHOCMU.

Ilooobue

Iponopyuonanvhvie ompesxu, nooodoue gueyp. Iooobnvie mpeyeonvruku. Ilpusnaku noooous.

B3anmMHoe pacnosio:keHue mpsiMOi U OKPYKHOCTH, 08YX OKPYIHCHOCHEU.

HN3mepenus u BbIYMCICHUS

Beanunnbl

[Tonsitue Benmmuunbl. nuna. U3mepenne nivnbl. Equnaniel nsmepenns JHbl. Bennuuna yria. ['pagycnas mepa yria.

[TonsiTre o mIomaay MI0CKor (GUTYpHI U ee cBoicTBaxX. M3mepenue mnomazaei. EAuHUIbI u3MepeHus TIoaIu.

[IpencraBiaenue o6 o6beme u ero cpoiictBax. M3mepenue oobema. EnuHuIBI H3MEpEeHHs 00BEMOB.

HN3mepenns n BbIYMCICHAS

WNHcTpyMeHTHl Ui U3MEpEHUN U MOCTPOEHUH; U3MEpPEHHE U BBIYMCICHHE YIJIOB, IJIUH (paccTosHuil), miuomaaei. Tpuronomerpuueckue (GyHKIUU
OCTPOTO yIJla B MPSMOYTOJIBHOM TpEYrojbHUKE Tpuconomempuueckue QyHKyuu mynozo yeid. BbelunucieHne 3JIeMEHTOB TPEYTrOJbHUKOB C MCIOJIb30BAHUEM
TPUTOHOMETPUYECKHUX COOTHOLIEHUH. POpMyYIIbI IIOMAAN TPEYTroJbHUKA, TapaJuIeIOrpaMMa U €ro YaCTHBIX BUJIOB, (POPMYJIbI JUTMHBI OKPYKHOCTHU U IUIOLIAIN
kpyra. CpaBHeHue 1 Bbuucienue miomianeil. Teopema Iudaropa. Teopema cunycos. Teopema kocunycos.

Paccrosinus

Paccrosinne Mex iy Toukamu. PaccTosiHue oT Touku 10 npsmMoi. Paccmosinue mexcoy ucypamu.

I'eomeTprueckue nocrpoeHus

I'eomeTprueckue mocTpoeHus sk WILTIOCTPAI[MM CBOMCTB T€OMETPUUYECKUX (UTYP.

WHCTpyMEHTBI ISl TOCTPOCHUMN: IUPKYIIb, JIMHEHKA, YTOJIbHUK. [Ipocmetiuiue nocmpoenus Yupkyiem u JUHEUKOU: Nnocmpoenue Ouccekmpucsl yeud,
NepneHOUKyIapa K nPAmoll, y2id, paeHo2o OaHHOMY,

Ilocmpoenue mpey201bHUKO8 NO Mpem CMOPOHAM, 08YM CIOPOHAM U Y21y MeNCOy HUMU, CMOPOHE U 08YM NPULEHCAUUM K Hell YelaM.

Henenue ompeska 6 0AHHOM OMHOUEHUU.

I'eomeTpuuyeckue npeodpazoBaHus

IIpeoOpa3oBanus

30
Anrebpa 8 Knacc



[onsarue npeobpazoBanus. [IpeacraBieHne o MeTalpeIMETHOM MOHIATHHN «IIpeoOpa3oBanuey. [lodobue.

JIBHIKEHMSI

OceBas 1 LIGHTpaJbHAs CAMMETPUS, 10BOPOM U NApallieNibHblil nepeHoc. Kombunayuu osusicenuti Ha niocKocmu u ux c80UcCmad.

BekTOopbl M KOOPAUHATHI HA MJIOCKOCTH

BekTops!

[TonsiTue BekTOpa, NEHCTBUS HAJl BEKTOPAMHU, UCIIOJIB30BaHNE BEKTOPOB B GUBUKE, pa3iodceHle 6eKMopa Ha COCMasisauue, CKauapHoe npousgeoeHue.

Koopaunarsi

OcHOBHBIE IOHATHUS, KOOPOUHAMbL 8eKMOPA, paccmosnue mexcoy moukamu. Koopounamer cepedunsvt ompesxa. Ypaeuenus gueyp.

Ilpumenenue 6ekmopos u KoopouHam 0Jisi peuweHus: NPOCMeNUUxX 2e0Mempuieckux 3a0ay.

HUcTopusi MaTeMaTHKHU

Bosznuxnogenue mamemamuxu Kax Hayku, smansl ee pazeumus. OCHO8HbIe pazoenvl Mamemamuku. Belioarowuecs mamemamuku u ux 6Kiao 8 pazeumue
HAaYKU.

beckoneunocmv mmnoocecmsea npocmuix yucen. Yucna u onunvl ompeskos. Payuonanvuvle yucna. Ilompebnocmo 6 uppayuonanvuwix yucaax. [llkona
Tugacopa

3apooicoenue aneebpol 6 neopax apugpmemuxu. An-Xopesmu. Poocoenue dykeennoti cumeonuxu. I1. @epma, @. Buem, P. [lexapm. Hcmopus éonpoca o
HaxooicoeHuu hopmyi KopHeli aneebpauyeckux ypasHenuii cmeneret, oonvuiux vemoipex. H. Tapmanwvs, [owc. Kapoano, HX. A6ens, 3. [anya.

Tossnenue memooa KoopOuHam, NO3ONAIOUE20 NePesooUmMb 2eomempuieckue 00vbeKkmvl Ha A3bIK aneeopul. llosenenue epaguros @ymkyuu. P.
lexapm, I1. @epma. [Ipumepvt paziuynvix cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluzanckozco (@ubonauuu) o xpoauxax, uyucia Pubonauyu. 3adaua o waxmamuou Oocke. CX00UMOCMb 2eoMempuiecKou
npozpeccuu.

Hcmoxu meopuu eeposmuocmeti. cmpaxogoe oeno, azapmuule uepwl. 11. @epma, b.Ilackans, A. Bepuyninu, A.H.Koamoeopos.

Om 3emnedenus k ceomempuu. Ilugacop u eco wrona. @anec, Apxumeo. I[Inamon u Apucmomens. IlocmpoeHue nNpasuIbHLIX MHO20Y20TbHUKOS.
Tpuccexyus yena. Keaopamypa xpyea. Yoeoenue xyba. Ucmopus uucna w. 3onomoe ceuenue. «Hauana» Esexauoa. JI Diinep, H.H.Jlobauesckuti. Ucmopus
nAMO20 NOCMyniama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCTU OKPYIHCAIOWE20 MUPQ.

Acmponomus u eceomempus. Ymo u xax y3nanu Anaxcazop, Spamocghern u Apucmapx o pasmepax Jlynol, 3emnu u Connya. Paccmosanus om 3emnu 0o
Jlynot u Connya. Mzmepenue paccmosnus om 3emnu 0o Mapca.

Ponv poccuiickux yuenvix 6 pazeumuu mamemamuxu: JI. Junep. HU. Jlobauesckuu, 11.J1. Yeovuues, C. Kosanesckas, A.H. Koamozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wxona mamemamuueckux u Hagueaykux HAyK, pazeumue poccuiickoeo @aoma, A.H. Kpuwinos.
Kocmuueckas npocpamma u M.B. Kenowviuu.
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KanennapHo- TeMaTH4eckoe NJaHUPOBaHHE

Ne HaumeHoBaHue TeMbl ypOKa Jara IIpumeuanue
Ilo niiany | @akruyeckas
Paumnonasabubie n1podu. — 26 yacoB
1. TexHuka 0€30MacHOCTH HAa YPOKax MaTeMaTUKU. BBenenune 03.09
2. YPOK BBOJHOTO OBTOPEHUS 05.09
3. YpOK BBOJTHOTO TOBTOPEHUS 08.09
4, JpoGHO-palnoHaabHbIC BRIPAKCHUS 10.09
5. Jlonycmumvle 3HaueHus nepemeHubix 6 OpOOHO-PAYUOHAILHBIX BbIPANCEHUSX. 12.09
6. Aneebpauueckas Opobw 15.09
7. Cokpawenue aneebpauueckux opooel. 17.09
8. Coxpawenue anceopauueckux opooell. 19.09
9. Jleticmeus ¢ aneebpauueckumu OpooOAMU. CLONCEHUE 22.09
10. Jleticmesus ¢ aneeopauyeckumu OpooOAMU: 8bIYUMAHUE. 24.09
11. IIpusedenue ancebpauyeckux opobeti kK obujemy 3HameHameio. 26.09
12. IIpusedenue ancebpauyeckux opobeti Kk obujemy 3HameHameio. 29.09
13. Jleticmeus ¢ aneebpauyeckumu OpooAMU. CIOHCEHUE, blUUMAHUE. 01.10
14, Jleticmeus ¢ aneebpauveckumu OpooAMU. CLOJCEHUE, BbIUUMAHUE. 03.10
15. KonTpoJubHas padora Ne 1 «Ciio:keHne 1 BbIYUTaHHE PALIMOHAJBHBIX Apo0ei» 06.10
16. AHanu3 KOHTPOJIbHOM paboThl. [lelicmeus ¢ aneebpauieckumu OpoosamMU: YMHONCEHUE. 08.10
17. Jleticmeus ¢ aneebpauyeckumu OpooAMU. YMHONCEHUE. 10.10
18. Jleticmeus ¢ aneebpauyeckumu OpoosAMU. 86036e0eHUe 8 CIENEHb. 13.10
19. eticmesus ¢ aneebpauueckumu Opobsamu: 6036e0eHUe 8 CIeneHtb. 15.10
20. Jleticmeus ¢ aneebpauveckumu Opoosimu. OeneHue. 17.10
21. eticmeus ¢ aneebpauyeckumu Opodsamu: oeneHue. 20.10
22, IIpeoOpa3oBanre APOOHO-IIMHENHBIX BBIPAXKEHU: CII0KEHUE, YMHOXKEHHE, JIETICHHUE. 22.10
23. ITpeoOpa3oBanue TpOOHO-TUHEHHBIX BBIPAKEHHUN: CII0)KEHUE, YMHOKEHHE, JeJICHHE. 24.10
24, IIpeobpa3oBanre APOOHO-IIMHENHBIX BBIPAKEHHH: CII0KEHUE, YMHOKEHUE, JIETICHHE. 27.10
25. [TpeobOpazoBanre pOOHO-THHEHHBIX BEIPAKCHU: CIIOKCHUE, YMHOKCHHE, JIeTICHHUE. 07.11
26. KonTtpouabsnas padora Ne2 «IIpeoOpa3oBanue 1poOHO-IMHEHHBIX BHIPAKEHHI: CI0KeHHUE, 10.11
YMHOKeHHe, TeJTeHUe.»
Ksaaparnbie kopau — 20 yacos
27. | Amamus xoHTpONBHO# PaGoOTHL. PanMOHABHBIE YHC/IA [12.11 |
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28. MHO0€ecTBO pallMOHAIBHBIX yKces. CpaBHEHUE pallMOHAIbHBIX yncen. [leiicTBus ¢ paunoHanbHbivu | 14.11
yuciamu. [Ilpedcmasnenue payuoHaibHO20 YUCIa 0eCAmudHou 0poobio.

29. Hppaunonansnsle yncia. [lonsaTre nppanroHanpsHOro yuciia. Pacro3naBanue uppanroHaabHbIX 17.11
yucen. [Ipumepsl nokasarenscTs B anredpe. MppaunonansHoCTh uncia \/E . Ilpumenenue B
reomerpul. CpasHenue uppayuoHaivrslx yucer. Muodcecmeso oeticmeumenbHvlx yucei.

30. Apudmernieckuil KBapaTHBII KOPEHb. 19.11

31. ApudmeTrnueckuii KBaJpaTHBIN KOPEHb. 21.11

32, ApudMeTrueckuii KBaIpaTHbI KOpeHb. YpaBHEHHE X° = a 23.11

33. ApudMeTrueckuii KBaIpaTHbIA KOpeHb. YpaBHEHHE X° = a 2411

34. ApudmeTrnuecKkuii KBaJipaTHBIN KOPEHb. 26.11

35. Apudmerniecknil KBapaTHBII KOpeHb. Haxoxaenue npuOImKeHHBIX 3HAYeHUH KBAIPaTHOTO 28.11
KOPHSL.

36. ApudMeTndecKnii KBaIpaTHLIA KopeHb. DyHKIMS Y = VX 1 ee Tpaduk. 01.12

37. ApudmeTndeckuii KBaapaTHBIH KOPEHb. 03.12

38. KonTpoJsbHas padora Ne 3 «KApudmernyecknii KBaIpaTHbII KOPEeHb.» 05.12

39. AHaM3 KOHTPOJIBHOU paboThl. [IpeoOpa3zoBaHre BRIPAKECHHM, COACPIKAIUX KBAIPATHBIC KOPHU: 08.12
YMHO)KEHUE, JICJICHHE.

40. IIpeobpa3oBaHue BbIpaXeHHI, COEPIKAIUX KBaApATHbIE KOPHHU: YMHOXKEHUE, IEICHUE 10.12

41. [IpeoOpa3oBanue BBIpAKEHHIA, COACPIKAIMX KBAAPATHbIC KOPHU: BEBIHECEHHE MHOXHTENS U3 MO 12.12
3HaKa KOpHS.

42. ITpeoOpa3oBaHue BBIpAXEHUH, COAECPIKAIIMX KBAAPATHbIE KOPHU: BEBIHECEHHE MHOXHTENS U3 MO 15.12
3HaKa KOpHSI.

43. ITpeoOpa3oBaHue BbIpaXEHUH, COAECPIKAIINX KBAAPATHbIE KOPHU: BHECEHUE MHONCUMEN NOO 3HAK 17.12
KODHSL.

44. ITpeoOpa3oBaHue BBIPAXKEHHUH, COACPIKAMX KBAJAPAaTHbIE KOPHU 19.12

45. [TpeoOpazoBanue BeIpaXKE€HUM, COIEpKAIINX KBAAPATHBIE KOPHH. 22.12

46. KonrtpoabHnas padora Ne 4 «IIpeoGpa3oBanne BoIpaKeHHii, COTeP:KAIMX KBAAPATHBIE KOPHNY. | 24.12

Ksanparnabie ypaBHenus — 20 yacos

47. AHanu3 KOHTPOJIbHOU paboThl. KBasipaTHble ypaBHEHHS 26.12

48. HenosHble kBafipaTHbIE YpaBHEHUS. 09.01

49, JIMCKpUMHMHAHT KBaJIPaTHOTO ypaBHEHUSI. 12.01

50. dopmysa KOpHEN KBaJpPAaTHOTO YPABHEHMSI. 14.01

ol. Pemennie kBajipaTHBIX YpaBHEHHI: HCIIOJIb30BaHKUE (DOPMYIIBI ISl HAXOXKJIEHUS! KOpHEN 16.01

52, Perienue KBaipaTHBIX YpaBHEHUH: HCIIOJIb30BaHUE ()OPMYIIBI JIIs1 HAXOXKIEHUS] KOpHEH 19.01
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53. Teopema Buema. 21.01
54, Teopema, obpamuas meopeme Buema. 23.01
55. Pemennie kBapaTHBIX YPaBHEHHI: 710000p KOPHEll ¢ UCHONb308aHUeM meopeMbl Buema. 26.01
56. Konuuecmeso xopheii keaopamnozco ypagHenusi 8 3a8UCUMOCMU OM €20 OUCKPUMUHAHMA. 28.01
buksadpammnule ypasnenus. Ypasnenus, c6ooumvie K TUHEUHbIM U K8AOPATHbBIM.
57, KontpoabHas padora Ne 5 «KBagpaTHble ypaBHEeHHsD 30.01
58. AHaM3 KOHTPOJIBHOM paboThl. Perenune npocTermmx 1poOHO-TMHEHHBIX YPAaBHCHHH. 02.02
59. Pemenue npocredmux ApoOHO-IMHENHBIX YPABHEHHH. 04.02
60. Pemenue npocredmmx ApoOHO-TUHEHHBIX YpaBHEHUH. 06.02
61. Pemenue npocredmux ApoOHO-IMHENHBIX YPABHEHUM. 09.02
62. Pemenue npocredmux ApoOHO-TIMHENHBIX YPABHEHHH. 11.02
63. Pemenue npocreiimmx ApoOHO-TMHENHBIX YpaBHeHM. Perienne 3anay. 13.02
64. Pemenue npocreimux ApoOHO-TMHENHBIX YpaBHeHUH. Perenue 3anay. 16.02
65. Pemenue npocreiimmx ApoOHO-TMHEHHBIX YpaBHeHM. Perienne 3anay. 18.02
66. Pemenue npocreimux ApoOHO -TMHEHHBIX ypaBHEHUH. Perienne 3aqau. 20.02
67. KontpoabHas padora Ne 6 «Pemienue npocreiilmmx Apo0HO-JIMHEHBIX YPABHEHUI 25.02
HepaBencrtBa — 21 yac
68. AHann3 KOHTPOJIBHOHU pa0boThl. UncIoBbIC HEPABEHCTBA. 27.02
69. CBoIiCTBa YHUCIIOBBIX HEPABEHCTB 02.03
70. CBoiiCTBa YHCIIOBBIX HEPABEHCTB 04.03
71. IIpoBepka cipaBeIIIMBOCTA HEPABEHCTB IIPH 33JaHHBIX 3HAYEHUAX NepeMeHHbIX. ClI0’)KeHUE U 06.03
YMHO)KEHHUE YUCIIOBBIX HEPABEHCTB.
72. IIpoBepka cipaBeIJIMBOCTA HEPABEHCTB IIPH 33JaHHBIX 3HAYEHUAX NepeMEHHbIX. CII0’)KEeHUE U 09.03
YMHO)KEHHUE YUCIIOBBIX HEPABEHCTB.
73. ITpoBepka cipaBeJIMBOCTH HEPABEHCTB IIPH 33JAHHBIX 3HAYEHUSX IEPEMEHHBIX. 11.03
74. ITpoBepka cipaBeJIMBOCTH HEPABEHCTB IIPH 33JAHHBIX 3HAYEHUSX IEPEMEHHBIX. 13.03
75. [TpoBepka crpaBeNTMBOCTH HEPABEHCTB MPHU 3aJJaHHBIX 3HAUYSHHSIX TIEpEeMEHHBIX. [lorpenHocTs u 16.03
TOYHOCTb MPHUOIIMKEHHUSL.
76. KontpoabHnasi padora Ne 7 «Huc/jioBble HEPABEHCTBA 18.03
77. AHanu3 KOHTpoJIbHOM paboThl. [lepeceyenne u 00beIMHEHHEe MHOXKECTB. 20.03
78. HepaBeHCTBO ¢ mepeMeHHOM. 23.03
79. Crtporue 1 HeCTpOrrue HepaBeHCTBaA. 03.04
80. Obaacmb onpedenenus HepageHcmaa (061acms 0ONYCMUMbBLX 3HAYEeHU NePeMEeHHO). 06.04
81. Penrenne TMHEWHBIX HEPABEHCTB. 08.04
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82. Pemenne nuHEHBIX HEPABEHCTB. 10.04

83. CuctemMbl HEpaBEHCTB C OJHOM IMEPEMEHHOM. 13.04

84. Pemenue cucteM HEpaBEHCTB C OJHOW EPEMEHHOM: IMHENHBIX 15.04

85. N300paskeHne pereHnsi CHCTEMbI HEPAaBEHCTB HA YHCIIOBOM MPSIMOH. 17.04

86. 3anuch PelIeHus CHCTEMbl HEPaBEHCTB. 20.04

87. KonTpoJsbHas padora Ne 8 «HepaBeHcTBO ¢ mepeMeHHON» 22.04

CreneHs ¢ HeJbIM MOKAa3aTeJIeM. JJIeMeHThI cTaTHCTHUKHA — 10 yacoB

88. AHann3 KOHTPOJIbHOH pa0boThl. CTENEHb C IENIBIM ITOKa3aTeIeM. 24.04

89. CTelleHs C LEIbIM ITI0Ka3aTeIEM. 27.04

90. CreleHs ¢ 1eibM okasareneM. CBOWCTBA CTEIEHH C 1IEbIM II0KA3aTEIEM. 29.04

91. Crenens ¢ 1eabIM 1okasareneM. CBONWCTBA CTENEHH € LEIbIM IOKa3aTEJIEM. 04.05

92. Crtenenb ¢ 11es1bIM nokasaresnem. CTaHaapTHBIN BUJ YUCIIa. 06.05

93. KontpoabHas padora Ne 9 «Crenens ¢ 1eabIM NOKa3aTeJIeM.» 11.05

94, AHanm3 KOHTPOJIbHOU paboThl. TabmuyHoe U rpadudecKoe MpeICTaBlIeHue JaHHBIX, CTOJIOYAThIC U 13.05
KPYTOBbIE JHAarpaMMBbl, TpaQHKH, TPUMEHEHHE AUAarpaMM U TPaQHUKOB ISl OTIMCAHHSI 3aBUCUMOCTEH
peanbHBIX BEJIMYUH, U3BJICUeHHE WHPOPMAIIMK U3 TaOJIHII, IMarpamMM U rpaguKoB.

95. Tabnuunoe u rpaduveckoe MpeacTaBIeHUE JAHHBIX, CTOJIOYAThIE U KPYTOBbIe AuarpamMmsl, rpaduku, | 15.05
MPUMEHEHHE JUarpaMM U rpaduKOB IS OMMCAHKSI 3aBUCUMOCTEH pealbHBIX BEJIMYNH, U3BIICUCHUC
nH(OpMany U3 TabIUI, TUarpaMM U rpaduKoB.

96. TabnuuHoe u rpaduyeckoe MpeaCcTaBICHUE JAHHBIX, CTOJIO0YAThIe U KPYroBble AuarpamMmsl, rpaduku, | 18.05
MPUMEHEHHE AUarpamMM U TpapuKOB IS OTMIMCAHHS 3aBHCUMOCTEH peabHBIX BEJTMYNH, NU3BJICUCHUE
uHbOpMalMU U3 TaOJIUL, JUarpaMM U rpaukos.

IToBTOpenune — 9 yacoB

97. IToBTOpenue TeM «Pannonanbuble 1pobdu. KBagpaTHeie KOpHU.» 20.05

98. IToBropenue tem «KBagpaTHble ypaBHeHus. HepaBencTBa. CTeneHb ¢ IeNIbIM OKa3aTeIeM. »

99. IIpomexyTouHas aTTecCTALMOHHASA padoTa B (hopMe KOHTPOJIbLHOH padoThl. 22.05

100. | AHanu3 KOHTpOIbHOM paboThl. Yucna u onunsl ompeskos. 25.05

101. | Payuonanvnuie uucna. Illompednocms 6 uppayuoHaIbHbIX YUCILAX.

102. Hcmopus sonpoca o naxoscoenuu popmyi Kopretl arzebpaudeckux ypasrenuti cmenenetl, 6onvuux vemoipex. | 27.05

103. | @.Buem.Apxumed.Jl.Diinep.

104. | Ponw poccuiickux yuenvix 6 pazeumuu mamemamuxu. JI. Dunep. H.U. Jlobauesckuu, I1.J1. Yebviwes, | 29.05
C. Kosanesckas, A.H. Konimozcopos.

105. | Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wxona mamemamuueckux u HABUSAYKUX HAVK,

paszsumue poccutickoeo gpnoma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenovi.
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