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1. Ilnanupyemble pe3yJibTaThbl OCBOEHHS y4eOHOI0 MpeaMeTa
JInuHOCTHBIE pe3yJIbTaThI:
1) BoCIUTaHWE POCCHUCKOW TPAKMAAHCKONW MICHTUYHOCTH: NATPHOTHU3MA, YBAXKCHUS K
OreuecTBy, NPOLUIOE W HACTOALLEE MHOIOHALIMOHAIBHOIO Hapoaa Poccuu; oco3HaHue cBOei
STHUYECKOM MPUHAJUIC)KHOCTH, 3HAHUE UCTOPUH, A3BIKA, KYJIbTYpPbl CBOEIO HApOAa, CBOETO Kpasd,
OCHOB KYJIBTYPHOI'O Hacieaus HapoaoB Poccuu u uenoBeyecTBa; yCBOEHUE I'YMAaHUCTHUECKHUX,
JEMOKPATUYECKUX U TPAJUIIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAILHOT'O POCCHIICKOTO 00IIecTBa;
BOCIIMTAHHUE YyBCTBA OTBETCTBEHHOCTH U J10JTa niepea PonuHo;
2) ¢opmupoBaHHE OTBETCTBEHHOTO OTHOLICHHUS K YYEHHMIO, TOTOBHOCTH U CIIOCOOHOCTHU
00yJaromUXCcsl K CaMOPa3BUTHIO M CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYYCHHIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHHIO NATbHECHUINCH WHIWBHIYaTbHOW TPACKTOPUU
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKH B MHpe Ipodeccuil 1 mpodecCHOHANBHBIX MPEIIOYTEHHIH ¢
Y4E€TOM YCTOWYHMBBIX IIO3HABATEIIbHBIX HWHTEPECOB, a TakXKe Ha OCHOBE (OpMHUpPOBaAHUS
YBa)XUTEJILHOTO OTHOLIEHUS K TPYly, Pa3BUTHUS OIbITA YYACTHS B COLIMATILHO 3HAYUMOM TPY/IE;
3) dbopmupoBaHHE IETOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH U OOIIECTBEHHOW MPAKTUKH, YYHUTHIBAIOIIETO COLMAIbHOE, KYJIbTYPHOE,
A3BIKOBOE, TyXOBHOE MHOI000pa3ue COBpPEMEHHOI'0 MHpa;
4) hbopMHpPOBaHKME OCO3ZHAHHOTO, YBAXKUTEIBHOTO M JOOPOXKEIATEIIBHOTO OTHOLIEHHUS K IPYTOMY
YeJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHHUIO, KYJIbTYpE, SI3bIKY, BEpe, I'PaKAaHCKOW IO3ULIUHU, K
VCTOpPUH, KYJIBTYpE, PEIINTUH, TPAJULMAM, SA3bIKaM, LEHHOCTAM HaponoB Poccum M HaponoB
MHpa; TOTOBHOCTU M CIIOCOOHOCTH BECTH JHAJOr C JPYTUMH JIIOJbMH U JOCTHraThb B HEM
B3alMOIIOHMMAHUS;
5) ocBoeHHME COIMAJIbHBIX HOpPM, MpaBUJ MOBEACHMsS, pojiell U (HOpM COLMATBHOW KHU3HU B
Ipymnmax 1 coo0IecTBax, BKIOYask B3POCIbIe U COLUAIBHBIE COOOIIECTBA; YUaCTHE B IIKOJIBHOM
CaMOyTIpaBJIeHUH M OOIIECTBEHHOM >KM3HU B Ipe/eiax BO3PACTHBIX KOMIETEHLUH C y4eToM
PErHOHANIbHBIX, ITHOKYJIBTYPHBIX, COLUATBHBIX U SKOHOMHUYECKHUX OCOOCHHOCTENH;
6) pa3BUTHE MOPAIBHOIO CO3HAHUS U KOMIETEHTHOCTH B PELICHUH MOpPAJIbHBIX MpoOJIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOPa, (OPMHUPOBAHUE HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOI'O
MOBEJICHUS, OCO3HAHHOT'O U OTBETCTBEHHOT'O OTHOILIEHHS K COOCTBEHHBIM IOCTYIIKaM;
7) ¢popmupoBaHUE€ KOMMYHUKATHBHONW KOMIIETEHTHOCTH B OOIIEHWU M COTPYIHUYECTBE CO
CBEpPCTHHKAMH, JETbMU CTapIIer0 UM MJAJIIEr0 BO3pacTa, B3POCIBIMU B IpoLEcce
00pa3oBaTeNbHON, 0OIIECTBEHHO MOJIE3HOM, YUeOHO-MCCIeI0BaTENbCKON, TBOPUECKON M APYTHX

BUJIOB JCITECIHLHOCTH,



8) ¢opMupoBaHHE IEHHOCTH 370POBOTO M 0€30MacHOro o0Opas3a >KW3HHW; YCBOCHHE IPaBHII
UH/IMBUIYAIbHOTO W KOJUIEKTHMBHOTO O€30IacHOTO MOBEJICHHS B YPE3BBIYAWHBIX CUTYaAIUSX,
YTPOKAIONIUX KU3HH U 370POBBIO JIIOJICH, TPAaBUII ITOBEICHHS HAa TPAHCIIOPTE U HA JIOPOTax;

9) hbopMupoBaHKe OCHOB 3KOJIOTUYECKOU KYJIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTHYECKOT0 MBILUICHUS, PAa3BUTHE OMBITa HKOJIOTMYECKH OPUEHTUPOBAHHON pedIieKCUBHO-
OLICHOYHOU ¥ MPAKTHYECKON JEATEIbHOCTH B )KU3HEHHBIX CUTYAIHAX;

10) oco3HaHue 3HAYEHUSI CEMbH B )KM3HU YEJIOBEKa M OOIIECTBA, MPUHITHE LIEHHOCTH CeMEHHON
JKU3HU, YBAKUTEIBHOE U 3a00TJIMBOE OTHOILIEHUE K WIEHAM CBOEH CEMbH;

11) pa3BuTHE ICTETHUUYECKOTO CO3HAHUS YEPe3 OCBOCHHUE XYT0>KECTBEHHOTO HACJIEUsl HapOJO0B
Poccnn n Mupa, TBOpUECKOH AEATEIBHOCTH 3CTETUYECKOIO XapaKrepa.

MeTanpeaMeTHble pe3yJibTaThI:

1) yMeHHe caMOCTOSATENHHO OMPEENIATh LIETH CBOETO 00YUEeHHsI, CTABUTh U (DOPMYIUPOBATDH IS
ceOst HOBBIE 3a7jauM B yueOe U MO3HABATENIBHOM NIEeSTEIbHOCTH, PAa3BUBATh MOTHUBBI M HHTEPECHI
CBOCH TO3HABATEIILHOW JAEATEIbHOCTH;

2) yMEHHE CaMOCTOSITeNFHO IUIAHUPOBATh TYTH JOCTMD)KGHUS 1eleld, B TOM YHCIE
anbTepHaTHUBHBIC, OCO3HAHHO BbIOMpaATh Hanbosee 3pPeKTUBHBIE CIOCOOBI PEHICHHS YUEOHBIX U
MO3HABATENbHBIX 33/1aY;

3) yMeHHE COOTHOCHTHh CBOHM [EHCTBHS C IUIAHHUPYEMBIMH pE3yJbTaTaMH, OCYIIECTBISTH
KOHTPOJIb CBOEH JEATENILHOCTH B TPOIECCE JOCTHKECHUS PE3yabTara, OMPENeNsiTh CIIOCOOBI
JENCTBUI B paMKax MPeJIOKEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JACHCTBUS B
COOTBETCTBUM C U3MEHSIOIIEHCS CUTYaIuei;

4) yMeHue OlleHUBaTh MPAaBUIbLHOCTh BHIMOIHEHMS yueOHOM 3a/1auk, COOCTBEHHbIE BO3MOXHOCTHU
ee peleHus;

5) BnazeHHue OCHOBAMU CAaMOKOHTPOJIA, CaMOOILICHKH, MPUHATHUSA PEIICHUH U OCYILECTBICHUS
OCO3HAHHOT'0 BHIOOPA B yueOHOI U MO3HABATEIHLHOMN JIEATEIIEHOCTH;

6) YyMEHHE OIpeAeNaTh TMOHATHA, CO37aBaTh OOOOIICHMs, YCTaHABIMBAThH aHAJIOTHH,
KJIaccu(UIUPOBaTh, CAMOCTOSITEIHHO BBHIOMPATh OCHOBAHUS M KPUTEPUHU JUIS KIacCHUPUKAIHH,
yCTAQHABJIMBAaTh MPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOMTH JIOTHUECKOE  pacCyXkJeHHe,
YMO3aKII4YeHNEe (HHIYKTUBHOE, IEAYKTUBHOE U 110 AaHAJIOTUH) U JIENIaTh BBIBOIBI,

7) yMeHUE CO3/1aBaTh, MPUMEHSTh H MPEOOPa30BBIBATH 3HAKH M CHMBOJIBI, MOACTH W CXEMBI IS
pemeHns yaeOHbIX U MO3HABATEIbHBIX 3a71ay;

8) CMBICIIOBOE UTEHUE;

9) ymeHHe OpraHn30BBIBATh y4eOHOE COTPYAHUYECTBO M COBMECTHYIO JIESTEIBHOCTD C YUUTEIEM

U CBEpCTHUKAMM; paboTaThb WMHIUBUAYAIbHO M B TpYIIeE: HAXOAUTh oOllee pelieHue u



paspenatbe KOH(QIUKTHI HA OCHOBE COIVIACOBAHUS MO3ULUHI U yueTa HHTEPECcOB; (POPMyIUpPOBATh,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;
10) ymeHHe OCO3HAaHHO WCIOJIb30BaTh pEUYEBBIE CPEACTBA B COOTBETCTBUU C 3ajadyeit
KOMMYHHKAIIMM JJIs1 BBIPQXKEHUS CBOMX YYBCTB, MbICIEH W MOTPEOHOCTEH; IJIAaHUPOBAHUS U
PETYJAILIMA CBOEH JEATECIIBHOCTH; BJIAJCHUE YCTHOM M NMUCBMEHHOW pe4bl), MOHOJIOIMYECKOMN
KOHTEKCTHOM PEUbIO;
11) dopmupoBanue u pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH MCIOJIb30BAHUS MH(POPMAITMOHHO-
KOMMYHHMKAIIMOHHbIX TexHonorui (manee - MKT komnereHuuu); pa3BUTHE MOTUBALUHM K
OBJIJICHUIO KYJIbTYpPOH aKTUBHOIO IIOJb30BAaHUS CJIOBApsIMH M JPYTUMH IIOMCKOBBIMHU
CUCTEMaMHU;
12) ¢opmupoBaHue U pPA3BUTUE DSKOJOTHYECKOI'O MBILIUICHHUS, yYMEHHE NIPUMEHATH €ro B
[IO3HABATEJIbHOM, =~ KOMMYHUKAaTUBHOW, COLMAIBHOM MpakTUKe U  IpodecCHOHATBLHON
OpHUEHTALINH.

IIpenmeTrHble pe3yabTaThI
1) hbopmupoBanue NMpencTaBICHUA O MaTeMaTHKE KaK O METOJE MO3HAHMSA JICHCTBUTEIBHOCTH,
MIO3BOJIAIOILEM ONMCHIBATh U U3y4aTh PEaJIbHBIE MIPOLIECCHI U SABJICHUS;
2) pa3BuTHE YMEHMH paboTaTh € Yy4eOHBIM MaTeMaTHYECKUM TEKCTOM (aHaJIM3UpOBAaTh,
U3BJIEKATh HEOOXOIMMYyI0 HWH(POpPMAIMIO), TOYHO M TPAaMOTHO BBbIpaXKaTb CBOU MBICIU C
INPUMEHEHUEM MaTeMaTUYeCKOM TEPMMHOJIOTMM U CHMBOJMKH, MPOBOJIUTH KilacCU(UKAIINUH,
JOTMYecKue OOOCHOBaHUS, JO0Ka3aTelbCTBA MAaTEMaTHUECKUX YTBEpPXKIEHUH,0lepupoBaHue
HNOHSTUSMM: MHOXKECTBO, dJIEMEHT MHOKECTBA, IIOJMHOKECTBO, ITPUHAJJIEKHOCTh, HAX0XKICHNE
nepecedeHusi, 00beJMHEHMSI TIOAMHOKECTBA B MPOCTEHIINX CUTYaIUsX;
3) pa3BuTHE NpPEACTABIECHUIN O YUCIIE U YUCIIOBBIX CUCTEMAaxX OT HaTYpaJIbHbIX 10
JENCTBUTENBHBIX YHCEN; OBJIJICHUE HABBIKAMU YCTHBIX, MMCbMEHHBIX, HHCTPYMEHTAJIbHBIX
BBIUMCJICHUI:OLIEHUBAHUE 3HAYEHUS KBaIpaTHOTO KOPHSI U3 MOJOXKHUTEIBHOTO LIEJIOT0 YUCIIA;
4) oBnaJileHUEe CUMBOJIBHBIM S3bIKOM aJTeOphl, TPHUEMAaMHU BBITTOJTHEHUS TOXK/IECTBEHHBIX
peoOpa3oBaHuil BhIpaXKEHUM, pellieHus] ypaBHEHUH, CUCTEM YpaBHEHH, HEPAaBEHCTB U CUCTEM
HEPABEHCTB;
5) yMeHUs MOJIETUPOBATH peaibHbIC CUTYAIlH Ha SI3bIKE aNreOphl, HCCIEA0BATh NOCTPOCHHEIE
MOJIEJIH C UCIIOJIb30BAHUEM arrapaTa anreOpbl, HHTEPIPETUPOBATh MOJy4YE€HHBIN pe3yabTaT:
BBITIOJTHEHHE HECIOXKHBIX MpeoOpa3z0oBaHUil /1Sl BBIYMCIECHUS 3HAYSHHUH YMCIIOBBIX BhIPAXKEHUH,
COJIeprKalINX CTENEHU C HaTypaJIbHBIM OKA3aTeNIeM, CTENIEHHU C LIEJIbIM OTPULIATEIbHBIM

IIOKa3aTcjieM,



BBITMIOJTHEHHE HECTIOXKHBIX MpeoOpa3zoBaHUil LEIbIX, IPOOHO PAllMOHAIBHBIX BHIPAKEHUH U
BBIPKEHUH C KBAaJPaTHBIMU KOPHSIMHU; PACKPBHIBATH CKOOKH, IPUBOAMTH MOJOOHBIE caraeMble,
UCTIOJIb30BaTh (POPMYIIBI COKPALICHHOTO YMHOXKEHUS;

pelIeHUE JIMHEWHBIX U KBapaTHbIX YPABHEHUI U HEPABEHCTB, YPABHEHUI 1 HEPABEHCTB,
CBOJSAIIUXCS K JINHEHHBIM WM KBAJAPATHBIM, CUCTEM YPaBHEHUN U HEPABEHCTB, N300pakeHne
pELIEHN HEPABEHCTB U UX CUCTEM Ha YHCIIOBOU MPSIMOM;

6) oBnaneHne cucTeMoil (PYHKIIMOHAIBHBIX MOHIATUHN, pa3BUTHE YMEHUS HCIIOJIb30BaTh

b yHKIIMOHAIBHO-TpadUUeCcCKue NPECTaBICHUS AJI PEIICHUS Pa3INYHbIX MaTEMaTHYECKUX
3a/1a4, 1Jis OIMCAHUs U aHAIN3a PEAIbHBIX 3aBUCUMOCTEM:

HaXOXXJCHHE TI0 TpauKy 3HaYeHUH (YHKIIUH, 00JaCTH OnpeeNeH s, MHOXKECTBA 3HAUCHUH,
HyJIel (yHKIMH, TIPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, POMEKYTKOB BO3pacTaHUs U yObIBaHUS,
HauOOJIBIIEr0 U HAMMEHbIIIETO 3HaYeHHs PYHKIINU;

nocTpoeHue rpaduka TUHEHHON U KBaapaTUYHON (YHKIIUI;

UCTIOJIb30BaHUE CBOICTB JIMHEHHON M KBAIPaTUIHON (PYHKIMHA 1 MX TpagHKOB IPU PELICHUH
3a/1a4 U3 IpYyrux yueOHbIX IPEIMETOB;

7) onepupoBaHKe Ha 6a30BOM YPOBHE MOHITUAMHE: MOCIIEA0BATEIbHOCTD, apu(pMETHIECKAs
Iporpeccusi, reoMeTpudecKas Iporpeccusl;

8) oByIajieHHEe MPOCTEUIIUMHE CTIOCOOaMU MPEICTABIICHUS U aHAJN3a CTATUCTUYECKUX JaHHBIX;
(dbopMUpOBaHKE IPEJICTABICHUNA O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peaIbHOM MUPE U O
Pa3IMYHBIX CMOCO0aX UX U3YYEHHMsI, O MPOCTEUIINX BEPOSITHOCTHBIX MOJEISIX; Pa3BUTHE YMEHUN
U3BJIEKaTh WH(OpPMAILIMIO, TPEICTABICHHYIO B TaONMUIaX, HA IUarpaMMax, rpadukax, onuchBaTh
Y aHAJIM3UPOBATh MACCUBBI UNCIIOBBIX JAHHBIX C TOMOLIBIO MOAXOIAIIMX CTATUCTUYECKUX
XapaKTEpUCTHK, UCIIOIb30BaTh TIOHUMAaHHE BEPOSITHOCTHBIX CBOMCTB OKPYKAIOIINUX SIBJICHUM
MIPU IPUHITUH PELICHUN:

(dbopMHpOBaHUE MPEACTABICHUS O CTATUCTUYECKUX XapaKTEPUCTUKAX, BEPOSTHOCTH CITy4aifHOTO
COOBITHS;

pelieHne NpocTeNnX KOMOMHATOPHBIX 33/1a4;

OTpeieIeHne OCHOBHBIX CTaTUCTUYECKUX XapaKTEPUCTUK YHCIOBBIX HAOOPOB;

OLICHUBAHKE U BBIYMCIICHUE BEPOSITHOCTU COOBITHS B IPOCTEHUIINX CITydasiX;

HaJIMYUe MPECTABICHUS O PO MPAKTUYECKHU JTOCTOBEPHBIX M MAJIOBEPOSITHBIX COOBITHI, O
pOJIU 3aKOHA OOJIBIINX YUCENl B MACCOBBIX SIBJIICHUSX;

YMEHME CPaBHUBATh OCHOBHBIE CTATUCTUUYECKNE XapaKTEPUCTUKH, ITOJIyUEHHBIE B ITPOLIECCE
pelIeHNs TPUKIAJHON 3a/1a4M, U3YUEHUS PEAJIBHOTO SIBIICHHUS;

9) pa3BuTHE YMEHUI IPUMEHATh U3yUYEHHBIEC TOHITHS, PE3yJIbTaThl, METObI I PEILICHUS 3aa4

IMPAKTUYCCKOr'o XapakKTepa 1 3aaa4 U3 CMCEKHBIX AUCHUILINH C UCITIOJIB30BAHUEM IIPpHU



HEOO0XOMMOCTH CIIPABOYHBIX MaTepPHAIOB, KOMIIBIOTEPA, MOJIb30BATHCS OLEHKON U MPUKUAKON
IIPU NIPAKTUYECKUX pacueTax:

pacro3HaBaHHE BEPHBIX U HEBEPHBIX BbICKa3bIBaHUIA;

OLIEHUBAHKE PE3y/IbTATOB BBIUMCIICHUH NIPH PEILICHUH IPAKTUYECKUX 3a/1a4;

BBIITOJIHEHUE CPABHEHUS YUCEIl B PEAJIbHBIX CUTYaLUsX;

MCII0JIb30BaHUE YHCIIOBBIX BBIPAKEHUH MPU PELIEHUH MPAKTUYECKUX 3a/1ad U 3a/1a4 U3 IpYrux
y4€OHBIX IIPEIMETOB;

peleHre IPaKTUYECKUX 3a/1a4 ¢ IPUMEHEHUEM NTPOCTEHIINX CBOUCTB QUTYp;

BBINOJIHEHHE MTPOCTEUIINX IOCTPOCHUN U U3MEPEHUI Ha MECTHOCTH, HEOOXOAUMBIX B peaslbHOU

JKU3HU;



2. Coaep:xxanue yueOHOTO Npeamera.
Yucaa
PaunuonanbHblie uncia
MHOX€ECTBO palMOHANBHBIX uKcesl. CpaBHEHHE pPALMOHANBHBIX uHces. JleicTBus c
paloHaIbHBIMU YucIaMu. [Ipedcmasienue payuoHaibHo20 Yucia 0ecamuitol opoobwio.
HppauunonajibHble Yuciaa

[TonsaTHe MppanMOHAIBHOIO yncia. Pacrio3HaBaHue UppalMoOHaIbHBIX yucen. [Ipumepsl

JI0Ka3aTebCTB B anredpe. MppanuoHanbHOCTh ‘H/ICHa\/E . [Ipumenenue B reomerpun. Cpagnenue
uppayuoHanbHulx yucen. MHodxcecmao delicmeumenbHuIX Yucel.

ToxnecTBeHHbIE IPe0OpPa30BaHUA

YucsioBble U OYKBeHHbIE BbIPA:KEHHA

Bripaxxenue c¢ nepemeHHoii. 3HaueHue BbIpakeHHs. [lojcTaHOBKa BBIpaXXKEHHH BMECTO
MEePEMEHHBIX.

Ilebie BoIpamkeHUs

Crenenp ¢ HaTypaJIbHbIM IOKa3aTeleM M ee cBoiicTBa. IIpeoOpa3oBaHus BbIpakeHUH,
COJIepKAIMX CTETIEHHU C HATYpaJIbHBIM ITOKa3aTeNeM.

OnHouneH, MHorowieH. JleHcTBHS ¢ OJHOWIEHAMH M MHOTOWIEHAMH (CIOXEHHE,
BBIYUTAHNE, YMHOXeHHE). DOpMyITbI COKPAIIEHHOTO YMHOXEHHUS: Pa3HOCTh KBAJPaTOB, KBAaIpaT
CYMMBI U pa3HOCTH. Pa3noxeHre MHOTOWIEHa HAa MHOKUTEIM: BHIHECEHHE OOIIETO MHOKHUTEIS
3a CKOOKH, epynnupoeka, npumeHenue @Qopmyn COKpaweHHo20 ymHodcenus. Keaopammuuiii
Mpexujiet, pasiloxiceHue KeaopamHo2o mpexuieHa Ha MHONCUMEU.

Jlpo0HO-panHoOHAIbHBIE BBIPAKEeHUs

Crenenp c mensiM TokasareneM. [IpeoOpa3oBanue IpoOHO-TUHEWHBIX BBIPAKCHUN:
CJIO’KEHUE, YMHOXEHHUE, JeNeHue. Aneebpauieckas opobs. /Jonycmumvle 3HAUEHU NePEMEHHbIX
6 0pobHO-payuonanvusix evipaxcenusx. CokpaweHue ancedopauveckux opobeu. Ilpusedenue
aneebpauyeckux opoobeil k obwemy 3namenamenio. [leticmsus ¢ aneebpauveckumu Opoosimu:
Cll0JHCe e, 8bIYUMAHUe, YMHOJCEHUe, OelleHUe, 8036€0eHUe 8 CIENEeHb.

IIpeobpazosanue svipasiceHul, co0epHcAUUX 3HAK MOOYJIA.

KBanparnbie kopHu

Apudmernueckuil KBaapaTHbI KopeHb. lIpeoOpa3zoBaHue BBIpaK€HUM, COAEpKAIIUX
KBaJIpaTHbIE KOPHHU: YMHOXKEHHUE, JeJICHHUE, BBIHECEHHE MHOXUTENS H3-TI0J 3HaKa KOpHS,
BHeceHue MHOMCUMeNA OO 3HAK KOPHSL.

YpaBHeHNS U HEPABEHCTBA

PaBeHcTBa



YucnoBoe paBeHCTBO. CBOMCTBA YHCIOBBIX PAaBEHCTB. PABEHCTBO € MEPEMEHHOM.

YpaBHeHus

[lonatue ypaBHEHHS M KOpHSA YypaBHEHUs. [IpeocmagieHue 0 paeHOCUTLHOCMU
ypaeuenutl. Obracmo onpedenerus ypasHerus (001acmv 0ONYCMUMbBIX 3HAYUEHUL NePeMEeHHO).

JIuHeiiHOe ypaBHEHHE U €r0 KOPHHU

Pemenue nuHeWHBIX ypaBHEHUU. Jlumeiinoe ypasnenue c napamempom. Konuuecmeo
KOpHeU TUHelH020 ypasHenus. Peulenue Tuneinbix ypasHeHuli ¢ napamempom.

KBaapaTrHoe ypaBHeHHe U er0 KOPHH

KBanpatusle ypaBHeHus. Hemonnble KkBaapaTHble ypaBHeHUA. JIUCKpUMHHAHT
KBaApaTHOro ypaBHeHusd. Dopmyna KOpHEHW KBaJIpaTHOrO ypaBHEHMs. Ieopema Buema.
Teopema, obpamnas meopeme Buema. PemieHne KBaJpaTHBIX YpaBHEHHWN:MCIOIb30BAHUE
dbopMynbl JUISI HaXOXACHUS KOPHEH, ecpaguueckuii memoO peulenus, paziodceHue Ha
MHOJMCUmMenu, noobop KopHel ¢ UCnoIb308aHuem meopemvl Buema. Konuuecmeo kopweii
K8AOPAmMHO20 YPAGHEeHUsl 8 3A8UCUMOCTU OM e20 OucKpumunauma. buxeaopamuvle ypagnenus.
Ypasuenus, céooumvle x nunetinvim u kéaopamuwvim. Keaopammuvie ypasnenus ¢ napamempom.

JIpoGHo-panuoOHAIbHbIE YPABHEHUSI

Pemenue npoctedmmx ApoOHO-IMHENHHBIX YpaBHEHUH. Peuwenue 0pooHO-payuoHaibHbix
VPABHEeHUII.

Memoowi pewienus ypasHenuii: Memoobvl pasHOCUTbHBIX NPeoOpaz08anHuil, Memoo 3aMeHbl

nepemennol, epaguueckuti memoo. Hcnonvzoeanue ceoticme yHKYull npu peueHuu ypagHeHul.

Ipocmetiuue uppayuonanshvie ypasuenus éuoa || f (x) =a, \/f (x) = \/g (x) .

Vpasnenus euoa x"=a .Ypaenenus 6 yenvix yucnax.

Cucrembl ypaBHeHUH

VYpaBHeHHE € BYMS INE€pEMEHHbIMU. JIMHENHOE ypaBHEHHE C JABYMs NEPEMEHHBIMHU.
Ipamas kax epagpuueckas unmepnpemayus IUHENHO20 YPAGHEHUS C 08YMS NePEMEHHbIMU.

[TonsiTue cucremsl ypaBHeHU. Pemenue cuctemMmbl ypaBHEHUM.

MeToabl peleHnst CUCTEM JTMHEWHBIX YPaBHEHHH C JBYMs MEPEMEHHBIMU: epaghuueckuil
Memoo, Memoo CI0HCeHUsl, METOJI TIOJICTAHOBKHU.

Cucmembl TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepaBencrBa

Uucnossle HepaBeHcTBA. CBOICTBA YHMCIIOBBIX HEpaBeHCTB. [IpoBepka clipaBeaIuBOCTH
HEPABEHCTB IIPH 33/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

HepasenctBo ¢ nepemennoi. Ctporue u HecTporue HepaBeHCTBa. Obiacms onpeodenenus

HepaseHcmea (001acmes 0ONYCMUMBIX 3HAYEHUL NePEeMEHHOLL).



Pemienue muHEeMHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u eco pewenus. Pewenue KeaopamHuvlx HepABEHCMS:
UCNONb308aHUE CBOUCME U 2paghuKka KeaOpamudHol QYHKYuU, Memoo UHMePEanos. 3anuch
peutenus KeaopamHo20 HepaseHCmad.

Pewenue yenvix u 0pobHO-payuoHaNbHBIX HEPABEHCIE MEMOOOM UHMEPBAILOS.

CucreMbl HepaBEHCTB

CucreMpl HEpaBEHCTB C OJIHOM INEepeMEHHOW. PelieHune cucreM HEpaBEeHCTB C OJHOMN
MEPEeMEHHOI: JMHEHHBIX, K8aopamHuvlx. W300pa)keHHE pelIeHUs CUCTEMbl HEPaBEHCTB Ha
YHCIIOBOW MPSIMOM. 3aIUCh PEIIEHUS] CHCTEMbI HEPABEHCTB.

DOYyHKIUH

IHousitue pyHKkuMHU

JlekapToBbl ~ KOOpAWMHATBI HA  IUIOCKOCTH. @DOpMHUpOBAaHUE MPEACTABICHUN O
METanpeMETHOM TOHATUU «KOOpAUHATB». CrmocoObl 3anaHus (GYHKIHMH: aHATUTHYECKHH,
rpaduveckuii, Tabnnunbiid. ['padux ¢yakuuu. [Ipumepsl QyHKIWH, MoydaeMbIX B Ipolecce
UCCIICIOBAaHHS PA3IMYHBIX PEATbHBIX MPOIECCOB U PEUICHUS 3aa4. 3HaueHNe (PYHKIMH B TOUKE.
CpoiictBa (yHKIUI: 007acTh OMNpENENICHUs, MHOXXECTBO 3HAUYEHUH, HYIH, MPOMEKYTKU
3HAKOIIOCTOSIHCTBA,  YeMmHOCmb/HeuemHocmy, TPOMEXKYTKM  BO3pacTaHMss W yObIBaHUS,
HauOoJibIllee U HauMeHbIee 3HaueHus. MccnenoBanue QyHKINM 1O ee Tpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno - 3adannvie @pyHxkyuu.

JIuneiHas pyHKIus

CpoiictBa u rpaduk JuHEHHOW (QYHKIMHU. VYTI0BOW KO3(D(PUIMEHT MpPSIMOM.
Pacnionoxxenne rpaduka muHeHHON (QYHKIIUU B 3aBUCUMOCTH OT €€ yriIoBoro ko3 uiueHTa u
cBOOOAHOTO wieHa. HaxoocoeHue ko3¢hhuyuenmos tunetHol GyHKyuUu no 3a0aHHbIM YCA0BUIM:
NPOXOodHCOeHUe NPAMOU yepe3 08¢ MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU
yepes OAHHYI0 MOYKY U NAPALLETbHOU OAHHOU NPAMOLL.

Keaaparnunas gpyHkumus

CpoiictBa u rpaduk KBagpaTHuHOM QyHKIMM (mapabona). [locmpoenue epaguka
Kkeaopamuunol @yukyuu no moykam. HaxoxneHue Hyned KBagpaTUYHOM (yHKIUY,
MHOXCECm8a 3HAYeHULl, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMENHCYMKO8 MOHOMOHHOCMU.

Oo0paTHast NPONOPUMOHAIBHOCTH
CaoiicTBa GyHKIUU y = k JTunepGona.
X

I'pagpuxu ¢ynxyuii. Ilpeodpaszosanue epagura ¢ynkyuu y = f(x) 011 nocmpoenus

epaguros ynkyuii 6uda y = af (kx+b)+c -
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I'pachuxu pynkyuii y = a +

k
bay=x/;,y=€/§, y=|x|-

X+

IlocsienoBaTeIbHOCTH M IPOTrPECCHH

UucnoBas  mOCIENOBAaTENbHOCTh.  lIpuMepsl  4HMCIIOBBIX — IOCIEAOBATENbHOCTEH.
beckoHeunble mocienoBaTeNbHOCTU. ApH(MeTHdeckas Mporpeccus U €€  CBOMcTBa.
['eomerpuueckast mporpeccus. Dopmyra obweeo uneHa u cymmvl N NEpevix UieHO8
apugmemuueckoii u ceomempudeckoli npoepeccuid. Cxo0auascs 2eomempuyeckas npoepeccusl.

Pelnenne TeKCTOBBIX 32124

3anaum Ha Bce apudMeTHYECKHUE el CTBUS

Pemrenue TeKCTOBBIX 3a1a4u apudmeTnaeckuM criocooom. Mcmonb3oBanue Tabnmil, cxem,
yepTexel, JPyrux CpeaCcTB NPECTABICHUS JaHHbBIX IIPH PEIICHUU 3a]Ja4H.

3agaum Ha IBUKEeHUEe, pad0Ty M MOKYIKH

AHanu3 BO3MOXHBIX CUTYyalluil B3aMMHOT'O PACHOJIOXKEHUS OOBEKTOB NP UX JBUKEHUU,
COOTHOLLIEHUSI 00BEMOB BBIIIOJIHAEMBIX Pa0OT IIPU COBMECTHON padoTe.

3agauu Ha YACTH, 10JIM, IPOLEHTHI

Pemenue 3ama4 Ha HaXOKJIEHUE YacTH YMCIIA U YKCIA IO €ro JyacTu. PemeHune 3agad Ha
IPOLEHTHI U 1onu. [IpuMeHeHne nponopuuil Npy peleHn  3a1ad.

Jlornueckue 3agaumn

Pemenue nornueckux 3agad. Peutenue 102Uuteckux 3a0au ¢ NOMowbio epagos, mabauy.

OcHOBHBIE MeTO/bI pellleHUs] TEKCTOBBIX 3a/1a4: apu(pMeTHUYEeCKUl, anredpandeckui,
nepebop BapuaHTOB. [lepsuunvie npedcmasnenus o Opyeux Memooax peuleHus 3a0ay
(ceomempuueckue u epaguueckue Memoowl).

CraTucTHKA M Teopusi BePOSITHOCTEH

CraTucruka

Tabnmuuynoe u rpaduueckoe NpPEJCTaBICHUE JaHHBIX, CTOJOYAaThle W KPYrOBbIE
quarpammbl, rpadukd, NpUMEHEHUE AuarpaMM U Tpa@HUKOB JJii OMHCAHUS 3aBUCUMOCTEN
peasibHbIX BENWYMH, U3BJIeUeHHEe HHpopManmuu U3 TaOdML, JguarpaMM M TpaduUKoOB.
OnwucarenbHble CTATUCTHYECKHE MOKAa3aTeIN YHUCIOBBIX HAOOpPOB: cpenHee apudmMeTHueckoe,
Meouana, HauOoJbIIee M HaWMEHbIee 3HaueHUs. Mepbl pacceuBaHUs: pa3Max, oucnepcus u
cmaunoapmHuoe OmKIOHeHue.

CiyyailiHass U3MEHYMBOCTh. VI3MEHUMBOCTH MpU HU3MEpeHHsX. Pewarowue npasuia.
3axoHomepHOCMU 8 USMEHYUUBHIX BEITULUHAX .

CayuaiiHble cOOBITHS

CayvaiiHple OMBITHI (PKCHEPUMEHTHI), 3JEMEHTapHbIe CiIydailHble COOBITHS (MCXOJBI).

BepositHocTn  snemeHTapHBIX  cOObITHMH. COOBITHS B CIyY4aHBIX OKCHEPHUMEHTaX |
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0JIarONPHUATCTBYIOIINE AJIEMEHTapHbBIE COOBITHA. BeposaTHOCTH ciydaliHBIX COOBITHI. OMBITHI ¢
PaBHOBO3MOXKHBIMH JJIEMEHTApHBIMU COOBITHSIMH. Kilaccudeckre BEpOSTHOCTHBIC OIBITHI C
UCTIOJIb30BaHUEM MOHET, KyOUKOB. [Ipedcmasinenue cobvimuili ¢ nomowwvto ouazpamm Jiiepa.
Ilpomueononosicrvle codbvimus, o0veouneHue u nepeceyeHue cobvimuiul. Ilpasuno crnoocenus
seposmuocmeti. Cnyuaiinwiti  vloop. Ilpedcmaenenue sxcnepumenma 6 6ude Oepesa.
Hezasucumvlie  cobvimus. Ymnoorcenue  eeposmmnocmeii  nezasucumuvix  coovimuii.
Ilocnedosamenvhuvle Hezagucumvie ucnvimauus. llpencTaBieHue O HE3aBUCHUMBIX COOBITHAX B
YKU3HU.

dnemenmol KOMOUHAMOPUKU

IIpasuno ymnoowcenus, nepecmanosku, Gakmopuan uyucia. Couemanus U YUCIO
couemanuti. Popmyna uucna covemanuil. Tpeyeorvnuk Ilackana. Onvimovl ¢ 6OILWUM YUCTIOM
PABHOBO3MOIICHBIX  INEeMEHMAPHBIX cobvimuil. Buvluucnenue eepoamuocmeti 6 Onvlmax c
npumeHeHuem KomoOuHamopHvlx ¢Gopmyn. Hcneimanus bepuynnu. Yenex u  ueyoaua.
Beposmuocmu coovimuii 6 cepuu ucneimanuii bepuynnu.

Cnyuaiinvle éenuuunsl
3nakomcmeo co CryyauHLIMU GeNUYUHAMU HA NPUMEPAX KOHEUHLIX OUCKPEMHBIX CHLYYAUHbIX
senuuuH.  Pacnpeodenenue  eeposmnocmeu. Mamemamuueckoe — oocudanue.  Cegoticmea
Mamemamuyecko2o oxcuoanus. Ilonamue o 3akone oonvuiux yucen. Usmepenue éeposmuocmeil.
Ilpumenenue 3axkona O60MbWUX HUCET 6 COYUONO2UU, CMPAXOBAHUU, & 30PABOOXPAHEHUMU,

obecneyenuu He3o0nacHoCcmu HaceleHus.
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0CBOCHHE KAXKI0H TEeMbI

7 kaace, 105 yacosn

3. Temarnueckoe IJIAHUPOBAHHUE ¢ YKA3AHUEM KOJIHYECTBA YaC0B, OTBOAUMBIX Ha

Ne Pa3pena, rema KoaunuecTtBo
n/n 4acoB

1 MaremaTnueckuii a3b1k. MaremaTuueckas MOJIEIb. 13

2 Jlunerinas GyHKIusA 13

3 CucreMbl IBYX JIMHEWHBIX YPABHEHUH C IBYMS TIEPEMEHHBIMH 12

4 CreneHb ¢ HaTypalbHBIM [IOKA3aTEIEM U €€ CBOHCTBA 10

5 Opnounensl. ApudpMeTHUeCKUe Orepauy HaJl OTHOUJICHAMHU 8

6 MHuorounensl. ApudMeTHdecKue onepanny HaJ MHOTOWICHAMU 15

7 PaznoxeHne MHOrO4wieHOB HA MHOKUTEIIN 16

8 OYHKIHS y=X" . 10

9 [ToBTOpEHME U cucTeMaTH3aIysl y4eOHOTO MaTepuaa 8

Hroro: 105
8 kaacc, 105 yacos

Ne Pasnen, Tema KoaugecTBo
n/n 4acoB

1 AnreGpanyeckue 1poOu 21

2 ®ynkius y=v'x. CBoiicTBa KBaJPaTHOTO KOPHS. 19

3 KBanpatuunas dyukuus. Oynkuums y=k/x. 18

4 KBanpaTHsle ypaBHEHUS 20

5 HepasenctBa 16

6 [ToBTOpEHME U cucTeMaTH3alus Y9eOHOT0 MaTeprana 11

Hroro: 105
9 kaacc, 102 yaca

Ne Pazpen, Tema KosmuecTBo
n/n 4acoB

1 HepaBeHcTBa 1 cCTEMBI HEPAaBEHCTB 16

2 Cucrembl ypaBHEHUM 18
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Uwucnosble GyHKIMT 25
[Tporpeccun 16
OneMeHTsl ~ KOMOMHATOPHKH,  CTaTUCTMKHM W TEOpUHU 15
BEPOSITHOCTEH.

[ToBTOpEeHME U cUcTEeMaTH3aAIMs Y4eOHOTO MaTepuaa 12
Hroro: 102
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