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1. Ilnanupyemble pe3yJibTaThbl OCBOEHHS y4eOHOI0 MpeaMeTa
JInuHOCTHBIE pe3yJIbTaThI:
1) BocnuTaHWEe POCCUMCKOM TIpakJaHCKOM WAEHTUYHOCTH: NATPUOTU3Ma, YBAXKEHUS K
OreuecTBy, NPOLUIOE U HACTOALIEE MHOIOHALIMOHAJIBHOIO Hapoaa Poccuu; oco3HaHue cBoei
3THUYECKOMN MPUHAJUIC)KHOCTH, 3HAHUE UCTOPUH, A3BIKA, KYJIbTYpPbl CBOETO HAPOAa, CBOETO Kpasl,
OCHOB KYJIBTYPHOT'O Hacieaus HapoaoB Poccuu u uenoBeyecTBa; yCBOGHHWE T'yMAaHHUCTUYECKUX,
JEMOKPATUYECKUX U TPAJUIIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAILHOTO POCCUICKOTO OOIIECTBA;
BOCIIMTaHHUE YyBCTBA OTBETCTBEHHOCTH U J0Jra nepea PoauHoi;
2) ¢opmupoBaHHUE OTBETCTBEHHOIO OTHOILICHUS K YYEHHIO, TOTOBHOCTM U CIIOCOOHOCTHU
00y4aromuxcst K CaMOPa3BUTHIO M CaMOOOpPAa30BAaHHIO HA OCHOBE MOTHBAIMH K OOYYCHHIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOCHHIO NATbHCHUINCH WHAMBUIYATLHON TPACKTOPUU
oOpa3oBaHus Ha 0a3e OPUEHTHUPOBKU B MUpE Mpodeccuit u mpodhecCHoHaNbHBIX MPEANOYTCHHUIA,
C y4eTOM YCTOMYMBBIX MO3HABATEIbHBIX HMHTEPECOB, a TaKkKe Ha OCHOBE (OPMHUpPOBAHUS
YBa)XUTEJILHOTO OTHOLLIEHUS K TPYly, Pa3BUTHS ONbITA YYACTHs B COLMAIBHO 3HAYMMOM TPY/E;
3) dbopmupoBaHHE IEIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH U OOIIECTBEHHOW MPAKTUKH, YYHUTHIBAIOIIETO COIMAIBLHOE, KYIbTYpPHOE,
A3BIKOBOE, TyXOBHOE MHOTOO0Opa3ue COBPEMEHHOTO MUPA;
4) bopMHUpPOBaHKNE OCO3HAHHOTO, YBAKUTEIBHOTO U JJOOPOKEIATEIILHOTO OTHOIIEHUS K IPYrOMY
YeJI0BEKY, €r0 MHEHUIO, MUPOBO33PEHUIO, KYIbTYpPE, SI3bIKY, BEpe, I'Pa)IaHCKOW IMO3ULIUH, K
UCTOPUH, KYJIBTYpE, PEJINTUH, TPAJULMAM, SA3bIKaM, LIEHHOCTAM HaponoB Poccum u Hapomos
MHpa; TOTOBHOCTU M CIIOCOOHOCTH BECTH IUAJOT C JIPYTUMH JIIOJBMH M JOCTUTaTh B HEM
B3alMOIIOHMMAHUS;
5) ocBoeHHME COIMAJIbHBIX HOpPM, MpaBUJ MOBEJAEHUS, pojiell U (HOopM COLMATBHOW KU3HU B
rpymnmnax 1 coo0IecTBax, BKIKYasl B3pPOCIbIe U COLMAIbHBIE COOOIIECTBA; Y4aCcTHE B IIKOJIBHOM
CaMOyTIpaBJIeHUH M OOILECTBEHHOM >KM3HM B INpejeiax BO3PACTHBIX KOMIIETEHIMH C y4eToM
PErHOHANIbHBIX, ITHOKYJIBTYPHBIX, COLUATIBHBIX U SKOHOMHUYECKHX OCOOCHHOCTENH;
6) pa3BUTHE MOPAIBHOIO CO3HAHUS U KOMIETEHTHOCTH B PEUICHHMH MOPAJIbHBIX MpoOjieM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMHPOBAHWE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO
MOBEJICHUSI, 0CO3HAHHOTO U OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHBIM MOCTYIIKAM;
7) ¢popmupoBaHHE KOMMYHUKATUBHON KOMIIETEHTHOCTHM B OOIIEHUU U COTPYIHUYECTBE CO
CBEpPCTHHKAaMH, JETbMHM CTapuIero W MJAJIIEro BO3pacTa, B3pOCIABIMH B Ipoliecce
00pa3oBaTeNbHON, 0OLIECTBEHHO IM0JIE3HOM, YueOHO-UCCIe10BaTeIbCKON, TBOPUECKON U APYruX

BUOOB ACATCIBHOCTH,



8) dopMupoBaHHE IIEHHOCTH 3J0POBOTO M 0€30MacHOro obOpasza >KW3HH; YCBOCHHE IPaBUII
WH/IMBUIYAIbHOTO W KOJUIEKTMBHOTO O€30MacHOrO MOBEJACHHS B YPE3BBIUYANHBIX CHTYyaLUsX,
YIPOKAIOIIUX KU3HH U 3T0POBBIO JIIOJIEH, TPAaBUJI MOBEICHUS HA TPAHCIIOPTE U HA JOPOTax;

9) hbopMupoBaHHe OCHOB 3KOJIOTUYECKON KYIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTHYECKOT0 MBILUICHUS, PAa3BUTHE OIBITa HKOJIOTMYECKH OPUEHTUPOBAHHOMN pedIeKCUBHO-
OLICHOYHOU M MPAKTHYECKON AEATEIBHOCTU B )KU3HEHHBIX CUTYAIHIX;

10) oco3HaHue 3HAYEHUSI CEMbH B )KM3HU YEJIOBEKa M OOIIECTBa, IPUHSATHE LIEGHHOCTH CeMEWHON
JKU3HHU, YBOKUTEIBHOE U 3a00TJIMBOE OTHOIIIEHUE K WIEHAM CBOEH CEMbH;

11) pa3BuUTHE ICTETHUUYECKOTO CO3HAHUS YEpe3 OCBOEHHUE XYJO0>KECTBEHHOTO HAClIe[Usl HApPOJIOB
Poccnn n Mupa, TBOpUECKOH AEATEIBHOCTH 3CTETUYECKOIO XapaKrepa.

MeTanpeaMeTHbIe Pe3yJIbTATHI:

1) ymMeHHe caMOCTOSTENbHO OMPEENATh LEIH CBOEro 00y4eHHUs, CTaBUTh U (DOPMYIHPOBATH JIJIs
ceOst HOBBIE 33/]auM B yueOe U MO3HABATENIbHON JIESTEIbHOCTH, PA3BUBaTh MOTHBBI U HHTEPECHI
CBOCH TIO3HABATEIILHON JAEATEIBHOCTH;

2) yMEHHE CaMOCTOSTENBHO IUIAHUPOBATh ITYTH JOCTMKEHUS Leleld, B TOM HYHCIE
alnbTepHATHUBHBIC, OCO3HAHHO BBIOMpATh Haubosee 3pPeKTUBHBIE CIOCOOBI PEeLICHUS YUeOHBIX U
MO3HABATENIbHBIX 33]1a4;

3) yMeHHE COOTHOCHTH CBOHM [EHCTBUS C IUIAHHUPYEMBIMH pE3YJIbTaTaMH, OCYIIECTBISTh
KOHTPOJIb CBOEH JEATENFHOCTH B TPOIECCE JOCTIKEHHS pe3yabTara, OINPENeNATh CHOCOOBI
NENCTBUI B paMKax MPEASIOKEHHBIX YCIOBUN M TpeOOBaHHM, KOPPEKTUPOBATH CBOU JACUCTBUS B
COOTBETCTBUH C U3MEHSIOIIEHCS CUTYaIuel;

4) yMeHMe OLIeHUBAaTh MPAaBUIbLHOCTh BBIMOJIHEHUS yueOHOU 3a/1a4k, COOCTBEHHbIE BO3MOKHOCTH
ee peleHus;

5) BnajeHHe OCHOBAMU CaMOKOHTPOJIS, CaMOOILICHKH, MPUHATHUS PEIIeHUH U OCYIIEeCTBICHUS
OCO3HAHHOT'0 BBIOOPA B y4eOHOM U MO3HABATEIbHOMN J1EATEIIbHOCTH;

6) YyMEHHE ONpeneNsiTh TMOHATHSA, CO3/JaBaTh OOOOIIEHUS, YCTAaHABIMBATH AHAJIOTHH,
KJIacCcu(UIUPOBATh, CAMOCTOSTEIHHO BBHIOMPATh OCHOBAHUS W KPUTEPUHU JUIA KIacCHPUKAIUH,
yYCTAQHABJIMBAaTh IPUYUHHO-CIECIACTBEHHBIE CBSI3U, CTPOMTH JIOTHYECKOE  PACCyXJIEHUE,
YMO3aKII04YeHNe (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUH) H JIENaTh BHIBOJIBI;

7) yMeHUE CO3/1aBaTh, MPUMEHSTh H MPEOOPa30BBIBATH 3HAKH M CHMBOJIBI, MOJIEIIA U CXEMBI IS
pemeHns yaeOHbIX U MO3HABATEIbHBIX 3371ad;

8) CMBICIIOBOE UTEHHUE;

9) ymeHHe OpraHn30BBIBATh y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JIESITEIbHOCTD C YUUTEIIEM

U CBEpCTHUKAMM; paboTaThb WMHIUBUAYaIbHO W B TpYIIeE: HAXOAUTh oOOIIee peumeHue u



paspematbe KOH(QJIMKTEI HA OCHOBE COIVIACOBAHUS MO3ULUHI U yueTa MHTEPECOB; (pOpPMyJINpOBaTh,
apryMeHTHpOBaTh U OTCTauBaTh CBOE MHEHHUE;

10) ymeHHe OCO3HAaHHO WCIOJIb30BaTh pEYEBbIE CPEACTBA B COOTBETCTBUU C 3ajayeil
KOMMYHHKAIIMM JJIs1 BBIPQKEHUSI CBOMX UYYBCTB, MbICIEH M NMOTpeOHOCTEH; IMJIaHUPOBAHUS U
pEryJsiliMM CBOCH NEATEeNIbHOCTH; BJaJ€HHE YCTHOM M NMHCbMEHHOH pPEYbl0, MOHOJIOTMYECKOM
KOHTEKCTHOU PEUbIO;

11) dopmupoBanue u pa3BUTHE KOMIIETEHTHOCTH B O0JIACTH MCIOJIb30BAHUS WH(POPMALMOHHO-
KOMMYHHMKAIIMOHHbIX TexHosorui (manee WKT — xommereHnuu); pa3sBUTHE MOTHBALUU K
OBJIQICHUIO KYJIbTYpPOH AaKTHBHOI'O IIOJIb30BAaHUS CJIOBapsIMM W JAPYTMMH ITOMCKOBBIMHU
CUCTEMaMHU;

12) ¢opmupoBaHue U pPA3BUTHUE OSKOJIOTMYECKOIO MBILIUIEHUS, YMEHUE IMPUMEHATh €ro B
[IO3HABATEJILHOM, ~KOMMYHUKAaTHUBHOW, COLMAIBHOW MpakTHKE U  HpodeccCHOoHaIbHON
OpHUEHTAIUH.

IIpenmeTHble pe3yJibTaThl:

1) hbopmupoBanue NMpencTaBICHU O MAaTEeMaTHKE KaKk O METOJAE MO3HAHHS JCHCTBUTEIHHOCTH,
MO3BOJISIOIIEM OIUCHIBATh U U3y4aTh peaibHbIE MPOLIECCH U SIBJICHMUS;

2) pa3BuTHE YMEHMH paboTaTh C Yy4eOHbIM MaTeMaTHMYECKUM TEKCTOM (aHaJIM3UpOBaTh,
U3BJIEKATh HEOOXOAMMYyH0 WH(GOpPMAIMIO), TOYHO U TPaMOTHO BbIpaXaTb CBOM MBICIH C
NPUMEHEHUEM MaTeMaTUYeCKOM TEPMHUHOJIOTMM M CHMBOJIMKH, MPOBOJUTH KiaccU(UKaIUHU,
Joruyeckrue 000CHOBaHMS, JOKA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUMH;

3) pa3BUTHE TPEACTaBIEHUH O 4YHCIE M YHCIOBBIX CHCTEMax OT HaTypaJbHBIX [0
JEHCTBUTENBHBIX 4YHCEN; OBJIAJICHUE HaBBIKAMHM YCTHBIX, NMHCbMEHHBIX, HWHCTPYMEHTAJIbHBIX
BBIYHCIICHHIA,

4) oBnazeHUe CHUMBOJBHBIM $I3BIKOM aIreOpbl, NpHEMaMM BBIIOJHEHHUS TOXKIAECTBEHHBIX
npeoOpa3oBaHuil BBIPAXEHUH, pellIeHUs] YpaBHEHHM, CCTeM YpaBHEHUil, HEPABEHCTB M CUCTEM
HEPAaBEHCTB; YMEHMS MOJIEIMPOBATh pealibHble CUTYallMd Ha S3bIKe alreOphl, HMCCIEI0BaTh
MIOCTPOEHHBIE MOJIENI C UCIOJIb30BaHUEM amrapaTa anreOpbl, HHTEPIPETUPOBATh MOTYUEHHBIN
pe3yJbTarT;

5) oBmageHue cuUCTEeMOM (DYHKIIMOHAIBHBIX MOHATUH, pPa3BUTHE YMEHHS HCIOJIb30BATh
GyHKIIMOHAIbHO-TpadUUeCKue MPEJICTaBICHUS ISl PELICHUS pPa3IMYHBIX MaTeMaTHUYeCKHUX
3aja4, Ui OMMCAHMS U aHAJIN3a PEaJIbHBIX 3aBUCUMOCTEI;

6) OBIIaEHUE T€OMETPUUYECKUM SI3BIKOM; PA3BUTHE YMEHHUS HCIOJB30BATh €ro Ul ONHUCAHUSA
IPEIMETOB  OKPYXKAroLIero  MHUpPa;  Pa3BUTUE  MPOCTPAHCTBEHHBIX  IPEICTABICHMIA,

M300pa3uTEIbHBIX YMEHUH, HABBIKOB T€OMETPUUYECKUX TTOCTPOCHHUI;



7) dopmupoBaHuME CHCTEMAaTHYECKMX 3HAHUW O IUIOCKMX ¢UTypax W UX CBOMCTBAax,
IPEJCTaBICHUA O MPOCTEHIINX MPOCTPAHCTBEHHBIX TENAX; Pa3BUTHE YMEHUHW MOJAEIMPOBAHUS
pEaIbHBIX CHUTyallMd Ha A3bIKE TE€OMETPUHM, MCCIEIOBAHUSA IIOCTPOCHHOW MOJEIU C
UCIOJIb30BAaHUEM T'€OMETPHUUYECKUMX IOHATUM UM TeopeM, ammapara anreOpbl, peleHUs
reOMETPUYECKUX U IPAKTUYECKUX 3a]1a4;

8) oBiaeHUE MPOCTEHIIMMH CIIOCOOAMH TIPEJCTABIICHUS M aHAINW3a CTATHCTUYECKUX JTAaHHBIX;
(dopMHpOBaHUE MPEACTABICHUNA O CTATHUCTUYECKUX 3aKOHOMEPHOCTSX B PEaJbHOM MHUPE U O
pasIMYHbIX c0c00ax UX U3Y4YEHUs, O MPOCTEHIINX BEPOSTHOCTHBIX MOJEISX; PA3BUTHE YMEHUM
U3BJIeKaTh MH(OpPMAIHIO, IPEICTaBIEHHYIO B Ta0/IMLAX, HA JUarpaMMmax, rpapukax, OnuChIBaTh
U aHAJTU3UPOBAThb MACCUBBl YMCIOBBIX JIAHHBIX C IOMOULIbIO MOAXOJSIIMX CTAaTUCTHYECKHUX
XapaKTEpUCTHK, HCIOJIb30BaTh IOHUMAHUE BEPOSITHOCTHBIX CBOMCTB OKPY’KAIOLIUX SBICHUN
IPU OPUHATHU PELICHUH;

9) pa3BuTHE YMEHUH NPUMEHATh U3yYEHHBIE MTOHSTHUS, PE3YJIbTAThl, METOJIbI I PEIICHUs 3a1a4
IIPAKTUYECKOI0 XapakTepa M 3aJad M3 CMEXHBIX JAMCUMIUIMH C HCHOJb30BAaHUEM IIpU
HEO0OXOMMOCTH CIPABOYHBIX MATEPHAJIOB, KOMIIbIOTEPA, MOJB30BATHCS OLICHKOW M MPUKHUIKON
IPU IPAKTUYECKUX pacueTax;

10) ¢dopmupoBanue uHGOPMALMOHHON M AITOPUTMHUUYECKON KYJIbTYpbl; (OpMHUpOBaHUE
IPEJICTAaBICHUSI O KOMIIBIOTEpE KaK YHUBEPCAJIbHOM YCTpoOiicTBE 0O0paboTKM HHGpOpMaIuy;
pa3BUTHE OCHOBHBIX HAaBBIKOB U YMEHMI HCIIOJIb30BAHUS KOMITBIOTEPHBIX YCTPOICTB;

11) ¢opmupoBaHue mpeAcCTaBICHUS OO0 OCHOBHBIX H3YyYaeMbIX MOHATUAX: HHMOpMaIys,
AJITOPUTM, MOJEIIb — U X CBOHCTBAX;

12) pa3BuTHE aNTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOAMMOTO JUIsl MpPOQeCcCHOHATbHON
JIESITEIbHOCTH B COBPEMEHHOM OOIIECTBE; pa3BUTHE YMEHUH COCTAaBUTh M 3allUMCaTh aJTOPUTM
JUIl KOHKPETHOTO HMCIIOJIHUTENS; (JOPMUPOBAHUE 3HAHUN 00 aJrOPUTMHUYECKHX KOHCTPYKIIHSAX,
JIOTUYECKUX 3HAYEHUAX U ONEPALUAX; 3HAKOMCTBO C OJHUM H3 S3BIKOB IPOrpaMMHMPOBAHUS U
OCHOBHBIMH AJITOPUTMHUUYECKUMU CTPYKTYPAMHU - IUHEWHOH, YCIOBHOM M LIMKINYECKOM;

13) ¢opmupoBanue ymeHuil ¢GopManu3alud U CTPYKTYPUPOBAHHUS HHPOpPMAIMH, YMEHUS
BBIOMPATH CIIOCO0 MPEICTaBIEHUS JTaHHBIX B COOTBETCTBUU C IIOCTABJICHHOM 3a1a4eil - TaOInIbI,
CXEMBI, TpaUKH, JUarpaMMbl, C WCHOJIb30BAHUEM COOTBETCTBYIOIIMX MPOTPAMMHBIX CPEICTB
00pabOTKH JaHHBIX;

14) ¢opMupoBaHrE HABHIKOB M YMEHHUN O€30MacHOTO M I€JIECO00Pa3HOTO TOBEACHHS TIpU
paboTe C KOMIBIOTEPHBIMH IporpamMmamMu U B MHTepHeTe, yMeHHs COOIIOaTh HOPMBI

UH(POPMALIMOHHOM STUKH U TpaBa.



2. Coaep:xxaHue yueOHOT0 NpeaMera

Anrebpa
Yucaa
PanyoHajJnLHBIE YHCJIA
MHoxecTBO panuoHaNbHBIX 4yucel. CpaBHEHHE palUOHAIbHBIX uyMcen. [ledicTBus ¢
paLMOHATBLHBIMU YUCIaMu. [Ipedcmasgnenue payuoHaibHo20 Yucia 0ecamuyHolu 0poobio.
HppaunoHajbHbIe YUCIA

Ilousrue HPppallMOHAJIBHOI'O YHCJIA. Pacno3naBanue HppalOHAJIIBHBIX YHCCII. HpI/IMepBI

JI0Ka3aTesbCcTB B anredpe. MppanmoHaibHOCTh ‘II/ICHa\IIE . [Ipumenenue B reomerpun. Cpagrenue
uppayuoranbHulx yucen. MHodcecmeo OelicmeumenbHbiX YUce.

ToxnecTBeHHBIE MPE0OPa30BAHUA

YucJioBble 1 OYKBEeHHbIE BHIPAKEHHS

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

Ieanie BbIpaxeHUst

CreneHb ¢ HaTypaJbHBIM TIOKa3aTeieM U ee cBoicTBa. [IpeoOpa3zoBaHMs BBIpaKCHUH,
COJIep KAINX CTETIEHHU C HATYPaJIbHBIM ITOKA3aTeNIEM.

OnHouneHn, MHorowieH. JIeHCTBHS C OJHOWIEHAMH W MHOTOWICHAMH (CJIOXEHHE,
BbIUHMTaHUE, YMHOXKeHHE). DOpMysIbl COKpAIIEHHOTO YMHOXKEHHUS: Pa3HOCTh KBAAPATOB, KBAJpaT
CYMMBI U pa3HocTH. Pa3nokeHre MHOrowJieHa Ha MHOKUTENIM: BBIHECEHUE OOILEro MHOKUTENS
3a CKOOKH, epynnupoexa, npumeHeHue @Qopmyn COKpaweHHo2o ymuodcenus. Keadpammulii
MpexuieH, paslodceHue KeaopamHto2o mpexuieHa Ha MHOMCUMeIu.

JIpoGHO-panuoHAIbHBIE BHIPAKEHHU S

Crenenp c nenslM mnokazareneM. IIpeoOpa3oBaHue IpoOHO-TMHEWHBIX BbIPAXKEHUH:
CIIOKEHUE, YMHOXKEHHE, JIENIeHUe. Aneebpauieckas Opoobs. JJonycmumbie 3HAYEHUsL NePeMeHHbIX
68 OpobOHO-payuoHanbhvix evipadcenusx. Cokpawenue ancedbpauveckux opooei. Ilpusedenue
aneebpauveckux opodeii Kk obwemy 3namenamenio. [elicmeus c anceopaudeckumu OpoOsmu:
CcllodiceHue, 8bluumanue, YMHoJceHue, oelieHue, 6036e0eHue 8 CIeneHb.

IIpeobpaszosanue 8vlpaddceHull, cOOEPHCAUUX 3HAK MOOYIIA.

KBaaparHbie kopHn

Apudmerndecknii KBaApaTHBIA KOpeHb. [IpeoOpazoBaHue BBIPAKEHUI, COJEPIKAIIUX
KBaJIpaTHbIE KOPHU: YMHOXXEHUE, JCJICHHWE, BBHIHECCHHE MHOXUTENS W3-M0J 3HaKa KOPHS,

BHeCeHUe MHONCUMENSI NOO 3HAK KODHAL.



YpaBHeHHsI M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCcTBO. CBOMCTBA YHCIIOBBIX PaBEHCTB. PAaBEHCTBO C MEpEMEHHOM.

YpaBHeHust

[lonsiTne ypaBHeHHMsI W KOpHSL ypaBHeHUs. [Ipedcmaeénenue o0 pagHOCUTbLHOCMU
ypasHenuti. Obnacmov onpeodenenus ypasHenuss (001acms 00NYCMUMbIX 3HAYEHUL NePeMEHHOl).

JIuHeiiHOe ypaBHEHHE U ero0 KOPHU

Pemienune nuHeWHBIX ypaBHeHUU. Jlumetinoe ypasnenue c¢ napamempom. Konuuecmeo
KOpHell TUHetHo20 ypasHeHus. Peulenue nuneunvlx ypasHenuti ¢ napamempom.

KBaapaTHoe ypaBHeHMe U €10 KOPHU

KBagparuele ypaBHeHus. HenosHble KBajgpaTHele ypaBHEHMA. [MCKpUMHMHAaHT
KBaJpaTtHOro ypaBHeHus. Dopmyna KopHeW KBaJapaTHOro ypaBHeHUs. Ieopema Buema.
Teopema, obpamnas meopeme Buema. Pelnienne KBaapaTHBIX YPaBHEHHI:MCIIOIb30BaHHE
dopMynbl JUIsL HAXOXACHUS KOPHEW, ecpaguueckuii memoo peuwienus, pasiodceHue Ha
MHOXMCUmenu, noobop KopHeu ¢ UChONb308aHuem meopemvl Buema. Konuuecmeo «kopHeti
K8AOPAMHO20 YPABHEHUsl 8 3A8UCUMOCTU OM e20 OUcKpumuHanma. bukeadpammuvie ypasnenus.
Ypasnenus, ceooumvle x nunetinvim u kéaopamuwvim. Keaopammuvle ypasrnenus ¢ napamempom.

/{poOHO-panuoHa/IbHbIEC YPABHEHUS

Pemenue mpocredmux ApoOHO-TUHEHHBIX ypaBHEHUHN. Pewerue 0poOHO-payuoHaibHbIX
VpaeHeHUll.

Memoowl  pewienus ypagueHull: Memoovl PABHOCUIbHLIX NpPeodpa308aHuti, Memoo
3aMeHbl nepemeHHou, epaguyeckutl memoo. HMcnonvzosanue ceolicme (yHKyuil npu peweHuu

VPABHEeHUlI.

TIpocmetiuue uppayuonanvivie ypasHenus 6uoa \/f (x)=a, \/f (x) = \/g (x)-

Vpasnenus euoa X' =a .Ypaesuenus 6 yenvix uucnax.

Cucrembl ypaBHEeHHUH

VYpaBHeHue c AByMsl NepeMeHHbIMU. JIuHeliHOe ypaBHEHHE C JIByMs MEPEMEHHBIMHU.
Ipsmas kax epaguueckas unmepnpemayus IUHEUHO20 YPAGHEHUS C 08YMs NEPEMEHHBIMU.

[TonsiTue cucremsl ypaBHeHUM. PerieHne cuctemMsl ypaBHEHUM.

MeToap! peleHus: CUCTEM JIMHEHHBIX YPaBHEHUH C IByMS IEPEMEHHBIMU: 2paguieckull
Memoo, Memoo CI0HCeHUsl, METOJI TIOJICTAHOBKHU.

Cucmembul TUHEHbIX YPABHEHULL C NAPAMEMPOM.

HepaBencTBa



UucnoBeie HepaBeHCTBA. CBOMCTBa YMCIIOBBIX HEpaBEeHCTB. [IpoBepka crpaBeniMBOCTH
HEPABEHCTB IIPH 331aHHBIX 3HAYEHUSX [IEPEMEHHBIX.

HepasenctBo ¢ nepemennoii. Ctporue u Hectporue HepaBeHctBa. Q0iacme onpedenenus
HepaseHcmea (061acmes 0ONYCMUMbIX 3HAYEHUL NePEMEHHOLL).

Penrenne nuHENHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u eco pewenus. Pewenue KeaopamHvlx HeEPABEHCME:
UCNONb308aAHUE CBOUCME U 2paUKa KEAOpAMUYHOU QYHKYUU, Memoo UHMep8anos. 3anuch
peutenus KeaopamHo20 HepaseHCmad.

Pewenue yenvix u 0pobHO-payuoHaNbHBIX HEPABEHCIE MEMOOOM UHMEPBAILOS.

Cucrembl HepaBeHCTB

CucreMbl HEpaBEHCTB C OJHOHM NepeMEHHOW. PelieHne cucTteM HEpaBEHCTB C OIHOMU
MEPEeMEHHOI: JMHEHHBIX, K8adpamuvix. V300paxxeHHe pelieHus CUCTEeMbl HEPaBEHCTB Ha
YHCIIOBOW MPSIMOM. 3aMUCh PEIIEHUS] CHCTEMbI HEPABEHCTB.

DOYyHKIUH

IHousitue pyHKkuMU

JlekapToBbl ~ KOOpIWMHATBI HA  IUIOCKOCTH. @DOpMHUpOBaHUE MPEACTABICHUN O
METanpeMETHOM TOHATUU «KOOpAMHATB». CHocoObl 3amaHusi (QYHKIMA: aHATUTUYECKUH,
rpaduueckuii, Tabauunbiil. ['padux ¢ynkmuu. [Ipumepbl QyHKIMM, MonydaeMbIX B Ipoliecce
HCCJIEIOBaHMSI PA3IMYHBIX PEAJIbHBIX MTPOLIECCOB U pEIIeHUs 3a/1a4. 3HaueHne (YHKIUU B TOUKE.
CpoiicTBa (yHKUMHA: 0OJIaCTh ONpEIeNeHHs, MHOXECTBO 3HAYCHWH, HYIH, NPOMEKYTKU
3HAKOMOCTOSIHCTBA,  YeMHOCMb/HeuemHocmy, TPOMEXKYTKH  BO3pacTaHUs M yOBIBaHUA,
HauOoJibIllee U HauMeHbIee 3HaueHus. MccnenoBanue GyHKINM 1O ee Tpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno - 3adannvie @pyHxkyuu.

JIuneiHas GpyHKIusA

CpoiictBa u rpaduk JuHEHHOW (QYHKIMU. VYTIOBOW KOA(DPUIMEHT MNPSIMOM.
Pacnionoxxenue rpaduka muHEHHON (QYHKIIMNA B 3aBUCUMOCTH OT €€ yIJI0BOro Kod(pGuIlueHTa u
cBoOOAHOTO wieHa. Haxoocoenue koda¢hhuyuenmos nunetnot GyHKkyuu no 3a0aHHbIM YCI0BUSM:
NPOX0dHCcOeHUe NPAMOLL uepes 08e MOUYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOeHUe NPAMOU
yepe3 OAHHYI0 MOYKY U NAPANLETbHOU OAHHOU NPAMOLL.

Keaaparnunas gpyHkumus

CpoiictBa u rpaduk KBagpaTH4UHOM QyHKIUM (mapabona). [locmpoenue epaguka
keaopamuunot @QyHukyuu no moykam. HaxoxneHue Hyled KBaapaTHYHOM (QyHKIMH,
MHOXICECm8a 3HAYeHULl, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMENHCYMKO8 MOHOMOHHOCMU.

OoOpaTHasi NPONOPUMOHAIBHOCTH



CaoiicTBa QyHKIMH y = k JTunepbomna.
X

I'pagpuku ¢ynxyuii. Ilpeodpaszosanue epaguxa ¢ynxyuu y = f(X) 011 nocmpoenus

epauros Qynkyuii 6u0a y = af (kx+b)+c -
I'pagpuru pynxyuii Y=a+ﬁ, y=x,y=3x, y=|x-

ITocenoBaTeIbHOCTH H MPOrPecCHH

YucnoBas  mocienoBaTeNbHOCTh.  [IpuMepsl  YMCIIOBBIX  MOCIEA0BATEIbHOCTEH.
Beckoneunsle mocienoBaTeNbHOCTH. ApudMeTnyeckas TMpOrpeccus U €€ CBOMCTBA.
['eomerpuueckast mporpeccus. Dopmyra obweeo uneHa u cymMmbl N NEPEbIX  UNEHO8
apugmemuueckoul u 2eomempuieckoui npozpeccuil. CXo0aWascs 2e0Mempuieckas npocpeccus.

Penrenune TeKCcTOBLIX 3224

3agaun Ha Bce apupMeTHUECKHE TeHCTBUS

Pemrenue TeKCTOBBIX 3a/au apudMeTndeckuM criocooom. Mcmonb3oBanue Tabimil, cxem,
YyepTexkel, APYrux CpeJCTB MPEICTABICHHS JaHHbIX IPU PEIICHUH 3a/1auH.

3agaum Ha IBUKEeHUE, PA00Ty M MOKYNKH

AHanmm3 BO3MOXXHBIX CUTYalldil B3aMMHOTO PACHOJIOKEHUsI 00BEKTOB MPH MX JIBUKCHUH,
COOTHOILIEHUSI 00BEMOB BBITIOJHAEMBIX Pa0OT IPU COBMECTHON padoTe.

3aga4yu Ha YACTH, 10JIH, IPOLEHTHI

Pemenue 3ama4 Ha HaXOXKIEHME YaCTH YMCIIA U YMCIA IO ero Jactu. Pemenue 3axa4 Ha
IPOLEHTHI U 1onu. [IpuMeHeHne nponopuuil Npy peleHn  3a1ad.

Jlornueckue 3agaumn

Pemenue nornveckux 3anad. Peutenue 102utieckux 3a0a4 ¢ NOMowbio epagos, mabauy.

OcHOBHBbIE MeTOAbI pelleHHs] TEKCTOBBIX 3a/a4: apuPpMEeTHUECKU, anredpandyeckui,
nepebop BapuaHTOB. [lepsuunvie npedcmasnenus o Opyeux Memooax peweHus 3a0ay
(ceomempuueckue u epaguueckue memoowl).

CtaTucTtuka u Teopusi BeposiTHocTen

CraTucruka

Tabnmuuynoe u rpaduueckoe NpPEJCTaBICHUE JaHHBIX, CTOJOYATble M KPYroBbIE
quarpammbl, rpadukd, NpUMEHEHUE AuarpaMM U Tpa@UKOB JJisi OMHCAHUS 3aBUCUMOCTEN
peasibHbIX BENWYMH, U3BJIeUeHHEe HHpopMmanuu w3 TaOdMIL, [guUarpaMm M TpaduUKoOB.
OnwucarenbHble CTATUCTHYECKHE IMOKa3aTeIN YHCIOBBIX HAOOpOB: cpeaHee apu(pMETHUECKOE,
Meouana, HauOoJbIlIee M HaUMEHbIEe 3HaueHUs. Mepbl pacCeMBaHUs: pa3Max, oucnepcusi u

cmam)apmnoe OMKJIOHEHUE.
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CnyyailiHass M3MEHYMBOCTb. VI3MEHUMBOCTH MpU HU3MEpeHHsX. Pewarowue npasuna.
3axonomepHOCMU 8 USMEHUUBLIX BEIULUHAX.

CayuaiiHblie cOOBITHS

CrydaiiHple OTIBITHI (IKCIIEPUMEHTHI), dJEMEHTApHBIC CIy4ailHble COOBITHUS (MCXOJBI).
BepostHoctu  aneMeHTapHbIX CcOOBITUH. CoOOBITUS B CIy4YalHBIX JKCHEPUMEHTaX U
0JIarONpPUATCTBYIONINE AJIEMEHTapHbIe COObITUA. BeposTHOCTH ciydallHbIX COOBITHI. ONBITHI €
PaBHOBO3MOXKHBIMU JJIEMEHTApPHBIMU COOBITHsIMH. Kilaccudeckre BEpOSTHOCTHBIC ONBITHI C
HCIIOJIb30BAaHUEM MOHET, KyOUKOB. [Ipedcmasnenue cobvimuti ¢ nomoupio ouazpamm inepa.
Ilpomueononoscrvle codvimus, obOveouneHue u nepeceyeHue cobvimuiu. Ilpasuno cnoocenus
sepoamuocmeti. Cnyuatinwiti  6vloop. I[lpedcmasnenue dxcnepumenma 6 6ude oOepesa.
Heszasucumvie  coovimus. Ymnoowcenue  eeposmuocmeil  He3a8UCUMBIX  COObIMULL.
Ilocneoosamenvuvie nezagucumvle ucnvimanus. llpeacraBieHne 0 HE3aBUCHUMBIX COOBITHSX B
YKU3HU.

Dnemenmovlt KOMOUHAMOPUKU

Ilpasuno ymnoowcenus, nepecmanosku, Gakmopuan uyucia. Couemanus u YUcIo
couemanuti. @opmyna uucna couemanuil. Tpeyeonvnux Ilackana. Onvimvl ¢ OOAbUUM YUCTOM
PABHOBO3MOIICHBIX  INEeMEHMAPHbIX cobbimull. Buvluucnenue eepoamuocmeti 6 ONbIMAx c
npumeHenuem KomMounamopHvlx gopmyn. Hcneimanus Bepuynnu.  Yenex u  meyoaua.
Beposmnocmu coovimuii 6 cepuu ucnvimanuti bepnynnu.

Cnyuaiinvle éenuuunsl
3nakomcmeo co CryyauHLIMU GeIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEMHbIX CIYYAUHbIX
eenuuun.  Pacnpedenenue  eeposmnocmeiu. Mamemamuueckoe — oxcudanue.  Ceolicmea
Mamemamuyecko2o oxcuoanus. Ilonamue o 3akone 6onvuiux uucen. Hsmepenue éepossmuocmei.
Ilpumenenue 3axona O6OMLWUX UUCEN 6 COYUONO2UU, CMPAXO8AHUU, 8 30PABOOXPAHEHUl,

obecneyenuu He3o0nacHoCcmu HaceleHus.
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OCBOEHHE KAKI0H TeMblI

7 kaace, 105 yacosn

3. TemaTnueckoe IJIAHUPOBAHHUE ¢ YKA3AHUEM KOJINIECCTBA YaC0B, OTBOAUMBIX HA

Ne KoaunuyectBo
Pa3nen, Tema
n/n 4acoB
1 JIuneliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM. 12
2 Llenbie BbIpakeHUs 50
3 OyHKIUU 12
4 CucreMbl  JIMHEHHBIX  ypaBHEHUH €  JByMs 19
MIEPEMEHHBIMH
5 [loBropenne  u  cucremaru3anus  y4eOHOTO 12
MaTepuaa
Hroro 105
8 kiacc, 105 yacosn
Ne KoaunyecTBo
Pa3pnen, tema
n/n 4acoB
1 PanmonanbsHbIe BBIpaXeHUs. 44
2 KBagparusle kopHU. J[€eHCTBUTENBHBIEC YUCIIA. 25
3 KBanpaTHble ypaBHEHUS. 26
4 [loBTOpeHne  u  cucremarusauus  y4eOHOTO 10
MaTtepuaina
Hroro 105
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9 kaacc, 102 yaca

Ne Koau4vecTBO
Pa3nen, tema
n/n 4acoB
1 HepageHncrsa. 20
2 KBanpatuunas ¢yHkius. 37
3 DJIEeMEHThI TPUKJIAIHOW MAaTEMaTHKH. 20
4 YucaoBbIe IOCIEI0BATEILHOCTH. 20
5 [loBTOpeHne  u  cucremaruszauus  y4eOHOro )
MaTtepuana
Hroro 102
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