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1. IJTAHUPYEMBIE PE3YJIBTATDBI

JInyHOCTHBIE pPe3y/bTaThl OTPA’KAIOT C(POPMUPOBAHHOCTb, B TOM YHCJIe B YACTH:

1. IlarpuorH4ecKoro BOCIHMTAHUSA: IIEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY
KYJIbTYPHOMY, MCTOPHUYECKOMY U HAyYHOMY HAcCJIEIUIO, TOHUMAaHUS 3HAYEHHUS MaTeMaTH4ecKOi
HayKd B JKM3HH COBPEMEHHOTO O0O0IecTBa, CIIOCOOHOCTH BIAJCTh JOCTOBEPHON HHGOpMAIME O
MEePEAOBBIX  JOCTIDKEHUSX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOW  MATEMAaTHKH,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

2. TI'paxkpanckoro BocnuTaHuss W (GOPMHPOBAHHME POCCUICKONW HMIEHTHYHOCTH:
TOTOBHOCTBIO K BBIINOJIHEHUIO 00S3aHHOCTEN rpakaHuHA U pean3allly ero Mpas, MpeJICTaBIeHUEM
0 MAaTeMaTHYEeCKHUX OCHOBaxX (DYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUU, MPOIEIYP
Ipa)KJaHCKOTOo O0IIEeCTBA;

3. JlyxoBHOe W HHPAaBCTBEHHOe BOCIUTAHHE JeTeil HAa OCHOBe POCCHIICKUX
TPAAUIMOHHBIX LIEHHOCTEH :IIPEICTABICHUS O COLUANBHBIX HOPMaxX U MpaBUIaX MEXIMYHOCTHBIX
OTHOIIEHWH B KOJUIGKTUBE, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOW JACSITCIBHOCTH TIPH
BBITIOJIHEHUH y4eOHBIX, MIO3HABATENbHBIX 3a/1a4, BBIMOTHEHUN SKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX
MIPOEKTOB, CTPEMJIEHUS K B3alMOINOHMMAHHUIO M B3aMMOIIOMOIIM B TIpoliecce 3To yueOHOI
NesITeIbHOCTH; TOTOBHOCTHU OIICHUBATh CBOE MOBEJCHHUE M MOCTYIKH CBOMX TOBAPUILEH. C MO3ULIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEACTBHI MOCTYIKOB;

4. IlpuoOmeHue aereii K KYJbLTYPHOMY Hacjeaui0 (IcTeTMyecKkoe BOCIHHUTAHUE):
CIOCOOHOCTBIO K 3MOLHMOHAILHOMY M 3CTETHMYECKOMY BOCIHPHSITHIO MAaTeMAaTUYECKUX OOBEKTOB,
3aJ1a4, peHIeHH, pacCyK/IeHUI; YMEHUIO BUIETh MaTeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE.

5. lMonyasipu3anum HAY4YHbIX 3HaHMH cpenu aeteii (LleHHOCTH HAYYHOIO MO3HAHHA):
MHPOBO33PEHYECKUX MPEACTABICHUN COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U COCTaBJISIONINX OCHOBY JIJIsl IOHMMAaHUS CYIIIHOCTH HAay4yHOU KapTUHBI MUPA; MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIbI, B3aUMOCBS3SIX YeIOBEKA C IPUPOIHON CPeoid, O
poJIK TIpeIMeTa B MO3HAHUH 3TUX 3aKOHOMEPHOCTEH; TO3HABATEIbHBIX MOTHBOB, HAPaBIEHHBIX Ha
MOJIyYeHUE HOBBIX 3HAHUU MO0 TPEAMETY, HEOOXOAMMBIX JJs OOBSCHEHUS HaOII0JaeMBbIX
MIPOLIECCOB M SIBJICHUMN; MO3HABATEIbHON M MH(YOPMAIIMOHHON KYIbTYPhI, B TOM YHCJIE HaBBIKOB
CaMOCTOSITENIbHOM PabOThl C y4EeOHBIMU TEKCTaMH, CIPABOYHON JHUTEpPaTypoi, IOCTYMHBIMU
TEXHUUYECKUMHU CPEACTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIf; HHTepeca K OOYUYEeHUIO U TMO3HAHUIO,
M0003HATENIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpa30BaHMIO, HCCIIENI0BATEIbCKON
JesITeNFHOCTH, K OCO3HAHHOMY BBHIOOPY HAMpaBIEHHOCTH U YPOBHS 00yU€HUS B JTATbHEHIIIEM;

6. ®uU3NYecKOro BOCHUTAHMA M (POPMHPOBAHHMS KYJIbTYPbl 30POBbSI: TOTOBHOCTBHIO
MIPUMEHATh MAaTEMATUUYECKHE 3HAHUSI B MHTEPECaX CBOETO 370pOBbs, OCO3HAHUS LEHHOCTH >KU3HH,
OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3J0POBbIO, YCTAaHOBKM Ha 3JI0POBBIM 00pa3 »Xu3HW,
OCO3HAHHUS TOCJIEJICTBUH U HENPUATHS 7 BPEIHBIX MPHUBBIYEK, HEOOXOTUMOCTH COOIIOICHUS
mpaBuil  Oe30macHOCTH B OBITY W peanbHOM xku3Hu; 7. TpyaoBoro BOCHHUTAHUS U
NpodecCHOHATBHOI0 CAMOOIIPeIe/ICHUS YCTaHOBKOM Ha
aKTMBHOE y4YacCTHE€ B PELICHUU MPAKTHUYECKUX 3a/1au MATeMaTHMYECKOH HalpaBIEHHOCTH, OCO3HAHHEM
BAKHOCTH MAaTEMaTUYECKOTO O0Opa3oBaHUS Ha TNPOTSHDKEHUHM BCEM KU3HU JUISL  YCTIEITHOM



npoecCUOHATBHON JIeITeTbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHH; OCO3HAHHBIM BBIOOPOM U
IOCTPOCHUEM MHIMBUYAJIBbHON TPAEKTOPUU 00pa30BaHUS U )KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEH;

8. JK0JI0ru4ecKoro BOCHMTAHUSA: OPUCHTAIIMEH HA MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUI
JUId pelleHus 3afad B 00JIaCTU COXPAaHHOCTH OKpY’Karollel cpelbl, IUIAHUPOBAaHUS IOCTYIKOB H
OLICHKM HMX BO3MOXHBIX IOCIEACTBUM JJIsi OKpPY)KAIOLIEH Cpelbl; OCO3HAHUEM IJI00aIbHOIO
XapakTepa 3KOJIOTUYECKUX MPOOJIeM U MyTel UX PeIleHus.

JIMYHOCTHBIEC pe3yJbTaThl, 00ecneYynBaKLIHe ANANTALHIO 00yYAIOIErocss K U3MEHSIOLUMCH
YCJAOBHAM COLMAJbHON U PUPOIHOM Cpebl:

TFOTOBHOCTBIO K JECHCTBHSAM B YCIOBHUSAX HEONPEACIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 IPaKTUYECKYI JESATEIbHOCTb, B TOM YHMCJIE YMEHHME YYUThCA y JIPYTUX
J0JIeH, MprHoOpeTaTh B COBMECTHOM JESATENIbHOCTH HOBBIE 3HAHMSI, HAaBBIKM U KOMIIETEHIIMH W3
OIIBITA IPYTHX;

HEOOXOIUMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHMH, B TOM 4Yuciie (DOPMYIUpPOBATh HJEH,
MOHATHS, TUIOTE3bl 00 OOBEKTaX M SIBICHHSX, B TOM 4YHCIE paHee HE W3BECTHBIX, OCO3HABATh
NeQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIUIO
KaK BbBI30B, TpeOYIOIIMI KOHTpMEp, KOPPEKTHPOBaTh IPUHUMAaeMble pEUICHUS M JIeHCTBUS,
(dbopMynu- poBaTh U OLEHUBATh PUCKH U MOCIEACTBUS, (POPMHUPOBATH OIBIT.

MeranpeaMeTHbIe pe3yJbTAThI:

- YMEHHUE CAMOCTOSITENILHO ONPENENATh LEJIN CBOEro 00yueHusl, CTaBUTh U (POPMYIUPOBATH IS
ce0s1 HOBbIE 3a/1auu B yu€0e, pa3BUBAaTh MOTUBBI U HHTEPECHI CBOEH MO3HABATENLHON
NESITEIbHOCTH;

- YMEHHME COOTHOCUTH CBOH JCUCTBHUSI C IUIAHUPYEMBIMU PE3YyJIbTATaMHU, OCYILECTBIIATh KOHTPOJIb
CBOEH JEATEIIbHOCTHU U NpOLECcCe AOCTHKEHHSI pe3yibTaTa, OIpeessaTh CIOoCOObl 1eHCTBUN B
paMKax NpeaaoKeHHbIX YCIOBUN U TpeOOBAHUU, KOPPEKTUPOBATh CBOM JIEHCTBUS B COOTBETCTBUHU C
HU3MEHSIOIICHCS CUTYallueH;

- YMEHUE OIPEeNeIIATh HOHATHSI, CO3/1aBaTh 0000IIEHNs, yCTAaHABIMBATh AHAJIOT U,
KJ1accu(pUIpPOBaTh, CAMOCTOSATEIILHO BEIOMPATh OCHOBAHUS U KPUTEPHUHU IS KIIaCCU(PHUKALIUH;

- YMEHME YCTaHABIIMBATh IPUYUHHO-CIEACTBEHHBIE CBS3U, CTPOUTH JIOTHYECKOE PACCYKICHUE,
YMO3aKJI04eHUe (MHAYKTUBHOE, A€AYKTUBHOE U 110 aHAJIOTUH) U JeJaTh BEIBObI;

- pa3BUTHE KOMIIETEHTHOCTH B O0JIACTH MCIIOJIB30BAHUS HH(OPMALIMOHHOKOMMYYHUKAITMOHHBIX
TEXHOJIOTHH;

- IepBOHAYANbHbIE IIPEJCTABICHUS 00 UIEAX U O METOaX MAaTEMATUKU KaK 00 YHHUBEpCAIbHOM
S3BIKE HAYKU U TEXHUKH, O CPEICTBE MOACIUPOBAHUS SIBJICHUN U IIPOLIECCOB;

- YMEHHUE BUJIETh MATEMaTUUYECKYIO 3aJjauyy B KOHTEKCTE MPOOIEMHOM CUTyalluu B APYTUX
JUCLMIUIMHAX, B OKPY)KAIOIIEH KU3HU;

- YMEHHUE HAXOJUTh B Pa3IMYHBIX HICTOUHUKAX HHPOPMAIIHIO, HEOOXOIUMYIO JJIS peIIeHUs
MaTeMaTH4eCKUX 3aj]au, ¥ MPeJICTaBIATh €€ B MOHATHOI (opMe, MPUHUMATh pEeIIeHHE B YCIOBUAX
HEMOJHOHN UM N30BITOYHON, TOUHOW MIIM BEPOSITHOCTHOM HH(pOpMaIUu;

- YMEHHUE MOHUMATh U UCIOJIb30BaTh MAaTEMAaTHUECKUE CPEJICTBA HATIATHOCTH (rpadMKu, TaOIHIIbI,
CXEMBI U JIp.) sl MIUTIOCTPALlUU, HHTEpIpETalluy, apryMEeHTaL|H;

- YMEHHUE BBIJIBUTATh TUIOTE3bI MIPU PELICHUH 3a/1a41, TOHUMATh HE0OX0AUMOCTh X MPOBEPKU;

- IOHMMAaHUE CYITHOCTH AITOPUTMHUYECKUX IIPEANMCAHUI U YMEHUE JEIMCTBOBATH B COOTBETCTBUH C
IIPEAJIOKEHHBIM AIITOPUTMOM.

IIpenmeTrHble pe3yabTaThbl:



- OCO3HAHME 3HAYCHUS MAaTEMATHUKH JJIS TIOBCEHEBHOM *KU3HU YEIIOBEKA;

- IPeJICTaBJICHNE O MaTEMAaTHYECKON HayKe Kak chepe MaTeMaTUYeCKO! AeATENIbHOCTH, 00 ATanax
€€ pa3sBUTHS, O €€ 3HAYUMOCTH JJIs Pa3BUTHS LIUBUIN3ALINY;

- pa3BUTHE YMEHU pabOTaTh ¢ y4EOHBIM MaTEMaTUYECKUM TEKCTOM (aHAIM3UPOBATh, U3BJIEKATD
HE00X0IMMYI0 HH(OPMAIHIO), TOYHO M TPAMOTHO BBIPAKaTh CBOM MBICIIU C IPUMEHEHHEM
MaTeMaTU4YEeCKOH TEPMHUHOJIOTUH U CHMBOJIMKH, TPOBOIUTH KilacCU(UKAITUH, JTOTHUECKHE 000C-
HOBaHUS;

- BIIaicHue 0a30BBIM MOHATHHHBIM aNIIapaToOM 10 OCHOBHBIM Pa3JieliaM COACPIKaHUs

7-i kjaace
Hcnonvzo6amp Tipu pellIeHUH MaTEMAaTUYECKHUX 3a/1a4, UX 000CHOBAaHUH M MPOBEPKE HAUEHHOTO
peenus 3Hanue o: L
- HATypaJIbHBIX, IIEJIBIX, PAIMOHATBHBIX, HPPAIMOHAIIbHBIX, IEHCTBUTEIIBHBIX YHCTIAX;
- CTETICHU C HAaTYpaJbHBIMU MOKA3aTEIsIMU U UX CBOMCTBAX;
- OJIHOYJIEHAX W MpaBWIaxX JCUCTBUN C HUMU;
- MHOTOYJICHAX W MpaBWIaxX JEHCTBUN C HUMU;
- hopMyIIax COKpaEHHOr0 yMHOKEHNS,
- TOXKASCTBAX; METOJIaX JIOKA3aTeIbCTBA TOXKICCTB;
- IMHEWHBIX YPABHEHUSX C OJTHOM HEU3BECTHON M METOJAX UX PEUICHUS;
- CHCTeMax JABYX JUHEHHBIX YpaBHEHUH C ABYMsI HEM3BECTHBIMH U METOJAaX UX PEIICHUSI.
- Bvinonname necTBUA C OJHOWICHAMI M MHOTOWICHAMH;
- Y3HA8amMb B BBIPAKEHUSAX (POPMYIIBI COKPAIIEHHOTO YMHOKEHUS U IPUMEHSTH UX;
- Pack1aovleams MHOTOUYJICHBI HA MHOKHUTEIH;
- BLINOIHAMb TOXKIACCTBEHHBIE TIPEOOPA30BAHUS IIEIBIX ANTeOpPaNdYeCKIX BBIPAKEHU;
- 00Ka3vl6amb MPOCTEUIITHE TOXK/IECTBA;
- HaxX0O0uMv YUCJIO COYETAHUHN U YNCJIO Pa3MEIICHUI;
- peuiamsv JIMHEHHBIE YPABHEHUSI C OJTHOW HEU3BECTHOM;
- peuiams CUCTEMBbI JIBYX JIMHEHHBIX YPAaBHEHUU C IBYMsI HEU3BECTHBIMUMETOIOM MOJACTAHOBKHU U
METOJIOM aJIreOpanyecKoro CIOKCHHS;
- peuiams TEKCTOBBIE 33J]Ja4H C TIOMOIIBIO JIMHEHHBIX YPABHEHUU U CUCTEM;
- HaxX0O0umMo PEIICHUS «OKU3HECHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX UCIIOIb3YIOTCS
MaTeMaTU4YeCKue CPeJICTBRA;
- co30asamb MPOIYKT (Pe3yabTaT MPOCKTHOM NEATEILHOCTH), VIS U3YYCHHSI HOTTHCAHUS KOTOPOTO
WCIIOJIb3YIOTCA MAaTEMaTHYECKUE CPEICTBA.

8 kiaace

Hcnonvzosams Tpu peIICHWH MaTeMaTHYECKUX 3a1ad, HMX OOOCHOBAaHMHM M MPOBEPKE
HaWJICHHOTO PEIICHHUs 3HAHUE O:

- anreOpandeckoi ApoOH; OCHOBHOM CBOWCTBE IpO0OH;

- TpaBWiIax JEMCTBUH ¢ anredpanuecKuMu JIpoosiMH;

- CTeMeHsX C LIEeJBIMU MT0Ka3aTeNIsIMU U UX CBOMCTBAX;

- CTaHJAapTHOM BHUJE YHCIIA;

k .
- ¢ynkuusax y =kx+b, y= X2, y = —, UX CBOMCTBax U rpadukax;
X

- TIOHSATHH KBaJIPaTHOTO KOPHS M apu(PMETHUIECKOT0 KBaJIPaTHOTO KOPHS;
- CBolicTBax apu(pMETUUECKHX KBAAPATHBIX KOPHEH;

- dynkupn y = /X , €& cBoiicTBax u rpaduKe;
- (¢opmyrne s KOpHEl KBaJpaTHOTO ypaBHEHHUS;
- TeopeMe Buera 1ns npuBeA€HHOTO U O0IIEro KBaAPaTHOTO YpPaBHEHMS,



- OCHOBHBIX METOJAAX PEIICHHs IENbIX palMOHAIBHBIX YpaBHEHUN: METOJE PasIokKEeHUs Ha
MHOKUTEIN U METOJE 3aMEHbl HEM3BECTHOI;

- MeToje peuieHus ApoOHBIX palMOHATBHBIX YPaBHEHUH;

- OCHOBHBIX METOJAX PELICHHs CUCTEM PALIMOHAIBHBIX YPaBHEHUIA.

- Cokpawamp anredpandeckue apoou;

- gbInoaHAmMb apupMeTHIECKHe ASUCTBUS C aaredpandecKuMu JpoOsMu;

- UCNONIb306amMb CBOMCTBA CTENEHEH C LIENbIMU MOKA3aTENIMU [IPU PEILICHUH 3ajiay;

- 3anucvléams YHcIa B CTAaHJAPTHOM BUJIE;

- B8bINOIHAMb TOXKIECTBECHHBIE TPE0OPa30BaHNUs PAIIMOHAIBHBIX BEIPAKCHUN;

2

. k .
- cmpoums rpaduku GyHKIMH y =kx+b, y=X°, y =— u HCIOIB30BaTh UX CBOICTBA IpH
X

pEILIeHNH 33]1a4;
- 8blYUCAAMb ApUPMETHUECKHE KBaIpaTHbIE KOPHU;
- npumeHaAmb CBONCTBA apu(PMETHYECKUX KBaIpaTHBIX KOPHEH MPpHU pelIeHnH 3a/1ay;

- cmpoums TpabuK GYHKIME Y = /X U MCIOIB30BATH €T0 CBOICTBA IPH PELICHHH 3a/1a4;

- pewiams KBaIpaTHbIC YPAaBHECHUS,

- npumenams TeopemMy Buera npu penieHnu 3aaad;

- pewamsb UENblE PAUUOHAIBHBIE YPAaBHEHUS METOJOM pa3JIOKEHHS HAa MHOXKHUTEIU H
METOJIOM 3aMEHbI HEM3BECTHOM;

- pewamsb NPOOHBIE YPaBHECHHUS;

- pewamsb CUCTEMBI PAllMOHAJIBHBIX YPABHEHHUI;

- pewamsb TEKCTOBBIE 33J]a4d C MOMOIIBI KBAJIpaTHBIX M PAlMOHAJIbHBIX YPABHEHUM M UX
CUCTEM;

- HAxoO0ums PEUICHUS «KU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/a4, B KOTOPBIX HUCIOJIb3YIOTCS
MaTeMaTUYeCKUEe CPEJICTBRA;

- co30asamb TMPOAYKT (pe3yiabTaT MPOEKTHOW NEATENbHOCTH), I W3YYCHHUS W OMHUCAHUSA
KOTOPOTO MCHOJIB3YIOTCSI MAaTEMaTUYECKHUE CPEICTBA.

9 kjacc

HUcnonvzoeame Tpu pelIeHUH MaTeMaTHMYECKUX 3a/lad, UX OOOCHOBAHWU U MPOBEPKE
HaWJEHHOTO pelleHus] 3HAHHE O:

- CBOMCTBaXx YHMCIOBBIX HEPABEHCTB;

- METOoJIax pelIeHUs JUHEHHBIX HEPABEHCTB;

- CBOWMCTBaX KBaJpaTUYHOU (HYHKIINH,

- METOoJax pelIeHUs KBaJApaTHBIX HEPABEHCTB;

- METOJIe MHTEPBAJIOB JUIsl PEIICHUS PAIllHOHATbHBIX HEPABEHCTB;

- METOJIax pPEIICHUs CUCTEM HEPaBEHCTB;

- cBoiicTBax u rpaduke GyHKIMK Y = X" OpH HATYpaIbHOM I;

- ONpeJesIeHUU U CBOMCTBAX KOpHEH cTerneHu N;

- CTEMNEHSX C PallMOHAIBHBIMU MTOKA3aTENISIMU U UX CBOMCTBAX;

- ONpEeNeNIeHHd M OCHOBHBIX CBOWCTBax apuMeTHUecKoW mporpeccuu; Gdopmyne At
HAaxO0JIEHUS CYMMBbI €€ HECKOJIbKUX TEPBBIX YJICHOB;

- ONpEeNeNIeHHH U OCHOBHBIX CBOMCTBaX T€OMETPUYECKON mporpeccuu; Qopmyne Uis
HAaxO0JIEHUS CYMMbI €€ HECKOJIbKHX MEPBBIX WICHOB;

- ¢dopmyne g cyMMbl OECKOHEUHON TIE€OMETPUYECKONW MPOrpecCud CO 3HAMEHATENeM,
MEHBIIHNM 0 MOAYJIO €AUHUIIBI.

- Ucnonv306amb CBOWCTBA YHUCIOBBIX HEPABEHCTB TSI MpeoOpa3oBaHus HEPABEHCTB;

- 0okazvleams NPOCTENIINE HEPABEHCTBA;

- peuwiamy JIVHEWHbIE HEPABEHCTBA;

- cmpoums TpaduK KBAIPATUYHOW QYHKIIMU U UCTIOIH30BATh €T0 MPH PEIICHUH 33]1aY;



- peuwtamdb KBAAPATHBIC HCPABCHCTBA,
pewamsb pallMOHAJIBHBIC HCPABCHCTBA MCTOI0OM MHTCPBAJIOB,
- peuwtamb CUCTEMbI HCPABCHCTB,

- cmpoums rpadux GyHKIEE Y = X" HOpU HATYpaIbHOM NU HCIOIL30BATH €r0 TIPH PELICHUH
3ajaq;

- HaxoO0ums KOPHH CTETICHH N;

- UCnonb306amb CBOMCTBA KOPHEH CTENEHN NIIPH TOXKIECTBEHHBIX MTPEOOPA30BAHMUSAX;
HAaxoOums 3HAYCHUS CTETICHEH ¢ paliOHAIBHBIMU ITOKA3aTEISIMU;

- peuiams OCHOBHBIC 33]]aul Ha apU(METHUECKYIO M TE€OMETPUUYECKYIO IIPOTPECCUH;

- Haxooums CyMMY OECKOHEYHOU T€OMETPHYECKON MPOTPECCHH CO 3HAMEHATENIEM, MEHBIINM
IO MOJTYJTIO €TUHUIIBI,

- Haxooumsv PENICHUS KU3HCHHBIX» (KOMIIETCHTHOCTHBIX) 33/1a4, B KOTOPBIX HUCIOJIB3YIOTCS
MaTeMaTH4YeCKUE CPE/ICTBA;

- co30aéamb TIPOAYKT (pe3ylnbTaT MPOEKTHOW NESITEIBHOCTH), IUIS W3YYCHHS W OIHCAHHS
KOTOPOTO MCIIOJIB3YIOTCS MAaTEeMaTHYEeCKUE CPE/ICTBA.

2. COAEP) KAHUE KYPCA AJITEBPBI 7 - 9 KIIACCOB

7 RJacc

HYucna u eviuucnenus

Pannonanpaple 4ncia

JlpoOu OOBIKHOBEHHBIE W JECATHYHBIC, NMEPEX0a OT OAHOW (hopMBI 3amucH ApoOel K Ipyrou.
[lonsiTe palMOHAILHOTO YKMCIA, 3alMCh, CPABHEHHE, YHOPAAOYMBAHHE PpAILMOHAIBHBIX YHCEI.
Apudmernueckre AeMCTBUS C pallMOHATbHBIMU YUCIAMH.

Pemenne 3a1a4d U3 peaqbHOM MPAaKTUKKA HA YaCTH, HA IPOOH.

CreneHp ¢ HaTypalbHBIM IIOKa3aTeJeM: OMpe/esieHue, MpeoOpa3oBaHUE BHIPAKEHUI HA OCHOBE
OMpe/IeNICHNS], 3aIUCh OOJBILIUX YHCEI.

[IpoueHTsI, 3anKCh MPOIIEHTOB B BUAE IPOOH U ApoOH B BHJIE IPOLIEHTOB.

Tpu ocHOBHBIE 3a7]auu Ha MPOLICHTHI, PEIICHUE 3a]au U3 pealbHON MPAKTUKH.

[IpumeHeHne MpU3HAKOB JAEIMMOCTH, Pa3I0kKeHNE Ha MHOXKHUTEIN HaTypalbHBIX YUCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHKCIIe psiMasi U 0OpaTHas MPONOPLUOHATIBHOCTH.

Aneebpauueckue 8vblpadriceHus.

[lepemMeHHBIC, YHCIOBOC 3HAYEHHE BBIPAKCHUS C MNepeMeHHOW. JlomycTHMble 3HAYeHUs
nepeMeHHbIX. [IpencTaBieHre 3aBUCMMOCTH MEXIy BEJIMYMHAMH B B (GOpMYJibl. BeraucieHus
1o popMymam.

[IpeoOpazoBanue OyKBEHHBIX BBIPOKEHHH, TOXICCTBEHHO pAaBHBIC BBIPKCHHUS, MpaBUIIa
npeoOpa3oBaHUs CyMM U TMPOM3BEICHHI, TpaBHiIa PACKPHITUS CKOOOK M TPHUBEAEHHS MOAO0OHBIX
ClIaraeMsbiX.

CBolicTBa CTENEHU ¢ HATYPAJIbHBIM MOKa3aTeNeM.

OpHounieHbl 1 MHOTOWIEHBI. CTEeNeHh MHOTOUJICHA.

CrnosxeHue, BBIYUTaHUE, YMHO)KEHHE MHOTOUJICHOB.

Dopmysbl COKpAIIEHHOTO YMHOXKEHUS: KBAJpaT CyMMBI M KBaJIpaT Pa3HOCTH.

dopmyra pa3HOCTH KBaIpaTOB.

Pa3nosxeHre MHOTOUJICHOB Ha MHOKUTEIH.



VYpaenenus

VpaBHeHHEe, KOpEHb YpaBHEHHUs, TpaBWia NpeoOpa3oBaHWs YpaBHEHHs, PaBHOCHIBHOCTh
YPaBHEHUH.

JIuneliHOE ypaBHEHHME C OJHOM IEPEMEHHOM, YMCIO KOPHEH JIMHEHHOIO YpaBHEHUs, pELICHUE
JIMHEWHBIX YPABHEHUN.

CocraBieHue ypaBHEHUH 10 YCIOBUIO 3a1a4U.

Pemrenne TekCTOBBIX 3a/1a4 C IOMOLIBIO YPAaBHEHUM.

JluneliHOE ypaBHEHUE C JBYMsI IEPEMEHHBIMU U €ro rpadux.

CucreMa IByX JIMHEWHBIX YPaBHEHUN C IBYMs IEPEMEHHBIMH.

Pemenue cucrem ypaBHEHH cIOCOOOM I10/ICTAHOBKH.

[IpuMepsl pelieHns TEKCTOBBIX 3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUM.

Koopounamot u epapuxu. Oyuxyuu

Koopnunara toukm Ha npsmon. Uwucnossle mpomMexyTku. PaccrossHMe MeXay IBYMs TOYKAMH
KOOPAMHATHOW IIPSMOIA.

[IpsimoyronpHast cucrema koopauHat, ocu OX u Oy. Abcuucca U OparHaTa TOYKA Ha KOOP/IH-

[Tpumeps! rpadgukos, 3amaHHbIX GopMmynamu. UTenne rpadukoB peanbHbIX 3aBucumocteil. [lonstue
¢bynkuyn. I'paduk pynkiun. CoiictBa pyHnkuuii. Jluneitnas pynkuus, e rpaduk. I'papux dyHkmm y
= x.[I'padmueckoe penieHne TMHEHHBIX YPaBHEHU U CUCTEM JIMHEWHBIX YPaBHEHUH.

Inemenmovl KOMOUHAMOPUKU, CIMAMUCIMUKU U MEOPUU 8EPOAMHOC Ell

CraTucTuuecKue XapaKTCPUCTUKU C60p " I'pYNIIHAPOBKA CTATUCTHUYCCKUX NAaHHBIX; HArJIAJHOC
MPEACTABICHUE CTAaTHUCTHYECKOW wuH(opManuu (TIpencTaBlieHne JTaHHBIX B BHJE TaOJWII,
auarpaMm, rpa)uKoB)

8 KJ1acc
Yucna u eviuucienust

m
PanmonaneHoe uymcino kak aApoOb Buga - —, rae M € Z, n € N, u kKak OecKOHEYHas
n

nepuoandeckas aecaTH4Has ApoOb. [IpencraBinenue 00 wWpparmoHAIBPHOM YHucie. MHOXKECTBO
NEHUCTBUTENBHBIX uucen. I[IpencraBiieHne MEWCTBUTEIBHOTO 4YHCIAa B BHJIE OECKOHEYHOM
HETIePUOANYECKOM AeCATHYHOM apoou. CpaBHeHHE NEHWCTBUTENIBHBIX 4Hcel. CBs3b MEKIY
MHOoxkectBamu N, Z, Q, R. Ksamparsseiii kopeHb u3 umcia. CpolicTBa apuMeTHUECKHX
KBaJPaTHBIX KOPHEH M WX TMPUMEHEHHE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAKCHUH U
BBIUHCIICHUSAM. J[eiCTBUTEIIbHBIC YHCIIA.

Cremnenb ¢ 1eIbIM MMOKa3aTesaeM U e€ cBoiicTBa. CTaHAapTHAS 3aIUCh YKCIIa

Aneebpauueckue 8vlpadicenus
KBanparHblii TpEXUsieH; pa3ioKeHUE KBAIPATHOTO TPEXUICHA HA MHOKHUTEIH.
AnrebOpandeckas 1poOb. OCHOBHOE CBOMCTBO airedOpandeckoi apoou. CliokeHHEe, BEIYUTAHUE,
YMHOXXEHUE, JIeleHue anredpandeckux apooeil. ParimonansHbie BEIpaKEHHUS U UX peoOpa3oBaHHUe.
Vpaenenus u nepasencmea
KBagpatHoe ypaBHeHue, (opMmyna KOpHel KBajapaTHOro ypaBHeHHs. Teopema Buera. Pemienue
yYpaBHEHHIA, CBOJIIMXCS K JIMHEHHBIM M KBaApaTHeIM. [Ipocreiimve apoOHO-parioHATBHBIC
YpaBHEHUS.
I'padmueckas uHTEpIpeTanys ypaBHEHHH C IBYMS TIEPEMEHHBIMU U CUCTEM JIMHEHHBIX YPaBHEHUH C
JBYMs IepeMEHHbIMU. [IprMeEphI pelieHns CUCTEM HENMHENHBIX YPaBHEHUN C JIBYyMS II€PEMEHHBIMH.
Pemenue TeKCTOBBIX 3324 aNredpandeckuM crocodom.
HucnoBble HEPABEHCTBA U WX CBOMCTBA. HepaBeHCTBO ¢ 0HOM mepeMeHHON. PaBHOCUIBHOCTh
HepaBeHCTB. JIMHeliHbIe HEpaBEHCTBA € OHOM nepeMeHHOoM. CUCcTeMbl IMHEWHBIX HEPABEHCTB C O/1-
HOU IIEPEMEHHOM.



Dynrkyuu

[Moustre pynkuuu. O61IaCTh ONpeIeICHIS 1 MHOXECTBO 3HaUeHUH (QyHKimH. CriocoObl 3a1aHus
GbyHKIUH.

I'padux pynkmuu. Yrenune cBoiicTB QyHkimu mo e€ rpaduky. Ilpumepsl rpadukoB (yHKIHH,
OTPAXKAIOIINX PeaNbHbIE TPOLECCHI

DyHKIUY, OTMCHIBAIONINE TPSIMYIO H 00paTHYIO MPOTIOPIHOHATBHBIE 3aBUCHMOCTH, WX
rpapuxu. @ynknum y = X%, y = X3,y = X, y = x. ['paduueckoe perienue ypaBHEHHIl U
CHUCTEM YPABHEHMIA.

Inemenmovl KOMOUHAMOPUKU, CHMAMUCIUKU U MEOPUU 6EPOAMHOCHElL

MHo0xecTBO (3JIEMEHT MHO>KECTBA, TIOJIMHOKECTBO, IMarpaMMBbl Diljiepa); onepaiuu HaJl
MHO>KE€CTBAMU; KOMOMHATOpHKa (11epedop BApUaHTOB; IPABUJIO CYMMbI, YMHOXEHHUSI, pEIlICHNE
KOMOMHATOPHBIX 33/1a4 MyTEM CUCTEMaTUYECKOTO Iepedopa BOZMOKHBIX BAPUAHTOB, a TAKXKE C
MCI0JIb30BAHMUEM MIPABUII CYMMBbI U YMHOXKEHHUS])

9 kaace
Yucna u éviuucinenus
JleficTBUTENBHBIE YHCIIa

PanmonaneHpIe Ymciia, UpparMOHATBHBIE YHCIIa, KOHEUHbIE M OSCKOHEYHbIE JIECATHYHBIE TPOOH.
MHOKECTBO JIEHCTBUTEIBHBIX YH- CEJ; ICUCTBUTEIBHbBIC YHCIIA KaK OECKOHEUHBIE JIECATHUHBIC IPOOH.
B3aumMHO 01HO3HAYHOE COOTBETCTBHE MEXKIYy MHOKECTBOM JEHCTBH- TEIBbHBIX YHCET U
KOOPAMHATHOW MTPSAMOIA.

CpaBHeHHUE IEHCTBUTEIBHBIX YUCEN, apuMETHIECKUE TEUCTBUS C JCHCTBUTEILHBIMU YHCIIAMH.
W3mepenus, npuOamKeHus, OLeHKH

Pazmepbl 00bEKTOB OKPYKAIOLIETO MUPA, IIUTEIHHOCTD POIIECCOB B OKPYXKAIOILIEM MUPE.

[TpubmmkE€HHOE 3HaYeHHE BEIUYUHBI, TOUHOCTh NMpuOImkenus. Okpyrienue yucen. [Ipukuaka u
OLIEHKA PEe3yJIbTATOB BBIYMCIICHUM.

Vpasnenus u nepasencmea
VYpaBHEHUs ¢ OJJHOM TEPEMEHHON

JIuneitHoe ypaBHeHue. PellieHne ypaBHEHHM, CBOSIIMXCS K JIM- HEUHBIM.

KBagpatHoe ypaBHeHue. PenieHune ypaBHEHUH, CBOJAUIMXCS K KBaJpaTHbIM. bBHKBagpaTHOE
ypaBHeHue. [lpumepnl pelieHuss ypaBHEHUM TpeTbeid M YEeTBEPTOM CTENEHEW pas3iioKeHUEM Ha
MHOXXUTEIH.

Pemenune npoGHO-paliMOHANBHBIX ypaBHEHHI. PelieHue TEKCTOBBIX 3ahay anreOpanyecKum
METOJIOM.

CucreMbl ypaBHEHHIA

VYpaBHeHHe ¢ 1ByMsl IEpEMEHHBIMU U ero rpaduk. Pemenue cucteM AByX JTMHEHHBIX ypaBHEHUH ¢
JBYMsl TIepeMEHHbIMU. PelieHne cucrem IByX ypaBHEHMI, OJJTHO U3 KOTOPBIX JIMHEMHOE, a IPYyroe —
BTOpOIi cTenenu. ['padudeckas MHTEpIpETaLns CUCTEMbI YPABHEHUM C IBYMS TIEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 33124 aNredpanyeckum crocooom.

HepaBencrBa

HucnoBble HEPABEHCTBA M UX CBOWCTBA. PelleHue JTUHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOU.

Pemienne cucteM JMHEHHBIX HEPABEHCTB C OJHOM mepeMeHHOW. KBajpaTHble HEpaBEHCTBA.

I'paduueckas uHTEpIIpETAIHS HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

Dyurkyuu

KBagparnynas dynkims, e€ rpaduk u coiictsa. [lapabona, KoopAWHATHI BEPIIMHBI TapadOIIbl, OCh
cumMmerpun napabosisl.IlocTpoenne rpagukoB (yHKUIUH C TNOMOIIBIO MpeoOpazoBaHUN QUTYD.
Hynu ¢ynkaun. [IpoMexyTku 3HAKOB MOCTOSHCTBA (QyHKUIUU. [IpomMexyTku Bo3pacTaHus M
yObIBaHUS (QYHKLIUH.

HYucnosvie nociedosamenbHOCmU
Omnpenenennie U cocoObl 3a/1aHKs YUCIIOBBIX TOCIEI0BATETLHOCTEH



[TondaTre 4YKMCIIOBOM MOCJEI0BATEIILHOCTU. 3aJaHUE IOCJIEI0Ba- TEIBHOCTU PEKYPPEHTHOM
bopmynoit 1 popmyroit N-ro ueHa.
ApudmeTnyeckas U TeOMETPUUYECKas MPOrPECCHH

Apudpmernueckas ¥ reoMeTpuueckas mnporpeccud. Popmynel N-ro uieHa apugMeTHyecKou u
reOMETPUYECKON IIPOTPECCHi, CyM- MBI IIEPBBIX N WICHOB.
N300pakenue 4ieHOB apu(pMETHUECKON U TEOMETPUUECKON PO IPeccHil TOUKaMU Ha KOOPAUHATHOM
I10CKOCTHU. JIMHENHHBIN 1 9KC MOHEHMAIbHBIN pocT. CI0KHBIE TPOLEHTHI.

Dnemenmet KOM6uuamopul<u, cCmamucCmuKu u meopuu 8ep0ﬂmnocmel?

KoMOuHaTopHBIE 3amaud; TMEPECTaHOBKH, Pa3MEIICHHS, COYETAaHUs; BEPOSTHOCTHh CIyYailHBIX
COOBITUH (BBIUMCICHUE YACTOTHI COOBITHUSI C WCMOJIb30BaHUEM COOCTBEHHBIX HAOIMIOACHUN U
TOTOBBIX CTATUCTUYECKHX JIAHHBIX); HAXOXXJEHHWE BEPOSTHOCTU CIIYYalHBIX COOBITHMA B

MPOCTENIINX CITyqasiX.

AJiredpa B HCTOPUYECKOM Pa3BUTHH

3apoxaeHue anreOpbl, KHUTa O BOCCTAHOBJIEHUH M MPOTUBOMNOCTaBICHNN Myxammena aib-
Xopesmu. Uctopusi popmupoBanus maTemaruyeckoro sizpika. Kak 3aponumnach ujiest KOOpIuHaT.
OTKpbITHE UppallMOHATBLHOCTU. VI3 HcTOpUU BO3HUKHOBEHUS (GOPMYIT JUIs pelieHus] ypaBHEHUN 3 -ii
u 4-i1 creneneir. Mcropust pasButus noHsaTuss ¢yHKuMuA. Kak 3aponunack TEOpUs BEPOSTHOCTEH.
Uucna ®dubonayun. 3amava JI. [Iuzanckoro (dubonavyum) o kposmkax. JI.D. Maraunkuit. 1.JL
Yeopmes. .M. Jlobauesckuii. B.Sl. bynskosckuii. A.M. Konmmoropos. @. Buer. 1. depma. P.
Hexapt. U. Tapranss. JI. Kapnano. Y. AGens. b. ITackans. JI. TIuzanckwii. K. Taycce.



3. TEMATHYECKOE INTAHUPOBAHUE

Pasneanr | k-BO TeMbl K-BO | XapaKkTepUCTUKA OCHOBHBIX BUJ0B JeATEJIbHOCTH OcHOBHBbIE HANIPABJIEHMS] BOCTIMTATEILHOM
qac yac Y4YeHHKAa (Ha yPOBHe Y4eOHBIX JIeiicTBHII) AeATeJIbHOCTH
7 Kkaace
Jluneii |15 |BBenenue B anreOpy Pacnosnasamy — aucnoBeie  BeIpakeHus U | [TaTpHOTHYECKOE BOCIIUTAHHE;
< = BBIDAKCHWS  C  TICPEMCHHBIMH, JIMHEHHBIC —YPABHeHWS. | yxopHoe M HpPABCTBEHHOE BOCTIMTAHME jeTell Ha
Hoe JIuneiinoe YpaBHEHUC ¢ OZTHOH [IpuBOMMTL TMPHMEPHI  BBIPAKEHWN C  [EPEMEHHBIMH, ocyIjI(OBe OCCHﬁciﬂx TPAIULHOHHBIX LEHHOCTEA:
YpaBHEHHUEC TICPEMCHHOUN JTHHEHHBIX YPaBHEHUH. CocTaBnAars BBIpAKEHHE 5 p p ’
o TETUYECKOE BOCIIUTAHKE;
¢ 0HOH Perenne 3a1a4 ¢ MOMOMIBIO ypaBHEHHH C IPEMEHHBIMH 10 YCIOBHIO  3ajaui.  Bemommss | 21011 1CCKOC BOCIMTAHHIE, . .
NpeOOpa3soBaHNs  BIpAKCHMIl:  TpMBOMMTH  nogoGHpre | [IOMYIAPH3AIMA  HAYYHBIX 3HAHME Cpeu  JieTei
NEPEMEHH HOBTOpeHHe A CUCTEMATH3alNA cnaraemble, pacKpbiBaTh CcKoOku. Haxomuts 3Hauenue | (LleHHOCTH HayyHOro NO3HaHUA);
on. y4eOHOro Marepuala BBIDOKCHHsI C TEPEMCHHBIMU TIPH 33J[@HHBIX 3HAaYeHWsX | Du3Hdyeckoe BOCIUTaHNUE U (OPMHUPOBAHNE KYIbTYpPhI
A.Hreﬁpa KOHTp oJILHAS pa6 ora Ne 1 nepeMeHHer.O KiaccudurmpoBats anreOpanJeckne 37I0pOBbS;
B BhIpakeHHs1. OTUCHIBATD [ENBIE BBIPAKEHMSL. ) TpyioBoe  BOCTHMTAHHE ¥  TpodeCCHOHATBHOE
ACTODHYECKO Dopmynuposams ~ ONpeNeNeHHe  JIMHEHHOro
p P - 6 CaMOOIIPEIENICHUE;
M pasBHTHH ypaBHeHusI. Pemiate nuHelHOE ypaBHEHHE B OOLIeM BHJE. 3
WuTeprpeTupoBaTh  ypaBHeHHME Kak MaTeMaTHueckyio | 2KOJTOTHICCKOC BOCIUTAHUE.
MOJIeNIb pealbHOi cuTyauud. ONHCBIBATE CXEMY PELICHHS
TEKCTOBOM 3314, IPUMEHSITH e€ ISl PeLICHHs 3a1ad.
Heable |52 | ToXIECTBEHHO paBHBIE BBIPAKCHHUS. @Opfgyﬂupoeam&' _ |HaTproTHYECKOE BOCIIHTAHHUE,
onpedenenii; TOXKJECTBEHHO PABHBIX BHIDAKCHHIL, | TTyx0BHOE M HpABCTBEHHOE BOCIMTAHME J€TeH Ha
BBIPAKCHHU TO)KIleCTBa TOXKAECTBA, CTENEHH C HATypaldbHBIM  IIOKa3aTeleM, o Cy}? oBe poccuii CEHX TpaIMLHOHHBIX LIEHHOCTE;
b CreneHb ¢ HATypaJbHBIM MOKa3aTeIeM OZIHOWIEHA, CTAHJAPTHOTO BU/A OIHOYIEHA, KO3 duimenra D CTETIECKOe BOCIITAHMNE: ’
= OZHOWICHA, CTCICHH OAHOWICHA, MHOrOYICHA, CTEICHH ’ . .
CpoficTa cTeNeHM ¢ HATYpATbHBIM MHOTOUITEHA; [lonynspu3zanyss HaydHBIX 3HAHUM cpeau JAeTel
TOKa3aTCJICM ceolicmea: CTENIEHN C HATypalbHbIM TokasateneM, | (LleHHOCTH HaydHOro O3HaHUA);
OIHOYIICHBI 3HaKa CTETeHu; dusndeckoe BocUTaHUE U (POPMHUPOBAHKE KYIBTYPhI
MHOIOWIEHEL npasuna; JI0Ka3aTeIbCTBA TOKICCTB, YMHOKCHHA | 3710pOBBS;
OZIHOYJICHA HA MHOTOYWJICH, YMHOXKEHHUS MHOT OYJICHOB. TovioBoe  BOCIHTAHHE H  IDOheCCHOHANIBHOE
Cii0)KeHUE ¥ BEIYMTAHUE MHOTOYJIEHOB Joxasvleams CBOICTBA CTENEHH C HATYPAJIbHBIM pyA pod
3AIHCHIBATS CaMOONPEIEIIEHUE;

KontpoJsbHas padora Ne 2

YMHOXEHHE 0JHOUJIEHA HA MHOTOYJICH

YMHOkK€EHHE MHOTOYJIEHa HA MHOTOYJIEH

Paznoxenue MHOI'O4JICHOB Ha
MHOXHTCIIN. BriHecenue 06mero
MHOKHUTEJIS 32 CKOOKHU

TIOKa3aTeNeM. U J0Ka3bIBaTh  (HOPMYIIbL:
NPOU3BEICHUS CYMMBI M PpAa3sHOCTH [BYX BBIPaKEHHUI,
Pa3HOCTH KBaJIpaTOB [IBYX BBIPAKEHMH, KBaJpaTa CyMMBI U
KBaJipaTa Pa3HOCTH JIBYX BBIPaXEHHMIl, CyMMBbl KyOOB W
pa3HOCTH KyOOB JIBYX BBIPayKCHUIL.

Buruucnameo 3Ha4YEHUE BBIpaKEHUI
c nepeMeHHbIMU. [IpUMEHATH CBOMCTBA CTENEHW  JUISt
npeoOpa3oBaHUsl BBIPAKECHUI. BBIMONHATE YMHOXEHHE

Okonorudeckoe BocnuTanue. Tpy1oBoe BOCIUTaHHUE U
npodeCcCHOHATBHOE CaMOOIIPEACIICHE




Paznoxxenune MHOTOWIEHOB Ha
MHOXUTEIU. MeTo rpynnupoBKU

KonTposabHas pabora Ne 3

[IpousBeneHne pa3HOCTH U CYMMBI JBYX
BBIPAKCHUI

Pa3HOCTB KBaIpaTOB IBYX BBIPAKECHUN

KBagpar cymMMBl M KBagpar pa3HOCTH
JIBYX BBIPQKECHUU

[IpeoOpazoBanme MHOTOWICHA B
KBaJpaT CYMMBI WJIH DPa3HOCTH JABYX
BBIPAXKECHUI

KoutpoJabsHas padora Ne 4

Cymma u pa3HOCTh KyOOB  JIBYX
BBIPAKEHUI

[IpumeHeHre  pa3nuyHBIX  CIIOCOOOB
pas3noKeHus MHOTOYJICHA Ha
MHOKHUTEIN

[ToBTOpEeHue " CHCTEeMaTH3aIus

y4eOHOT0 Marepuana

KonTposbHast padora Ne 5

OJHOYIEHOB M  BO3BEJECHHE OJHOYIEHA B CTEINEHb.
TIpuBOANTH OMHOWIEH K CTaHIAPTHOMY BHJY. 3aIlHCBHIBATH
MHOTOWICH B CTaHIAPTHOM BHJE, OIPEICISTh CTEIEHb
MHorowieHa. [IpeoOpa3oBbIBaTh MPOU3BEACHNUE OIHOUYICHA
M MHOTOWIEHA; CyMMbI, PAa3HOCTH, MPOHM3BEICHUS BYX
MHOTOWJICHOB B MHOTOYICH. BBIMONHATE Pa3IoKeHHE
MHOI'o4YJ€Ha Ha MHOXKHTEIH CIOCOOOM BEIHECEHHS OOILEro
MHOXKHUTENST 338 CKOOKH, CIOCOOOM TPYIIIMPOBKH, IO
(dhopMysiaM COKpaIéHHOT0 YMHOKECHUSI M C MPUMEHCHHEM
HECKOJNILKHX  CITOCOOOB. Hcronb30Bath  yKa3aHHbIE
npeoOpa3oBaHuss B MPOIECCE  PEINCHHS  YPaBHECHHIA,
JIOKa3aTeNIbCTBA YTBEPIKICHHUH, PEIICHHUS TEKCTOBBIX 33184

®dy |12 | Csa3u Mexay BennunHamu. OyHKIMs Ilpusooums  npuMepbl  3aBHCUMOCTEH  MeX1Y | [TaTpHOTHUECKOE BOCTIUTAHNE;
HKIHH BEJIMYNHAMH. Paznnuars cpenu 3aBHCHMOCTEH | [lyxoBHOE M HpABCTBEHHOE BOCIHMTAHWE jeTeil Ha
(yHKIMOHAILHBIE 3aBUCHMOCTH. . .
Cnoco0Osl 3a1aHus QyHKIMH Onucoiéamo nonsmus.; 3ABUCHMON 1 He3aBHCHMOIE | o 0P POCCHHCKHUX TPa/HITHORHBIX UCHHOCTCH,
rpa(l)I/IK (byHKI-U’H’I MepeMeHHBIX, (QYHKIMH, aprymMeHra (yHKIUH; CIIOCOOBI OCTETHECKOe BOCITUTAHNE; . .
= ” sazanns Qynkuun. PopMyIMpoBaTh onpeenenns: obactu | [IOMYIAPU3alMs  HAYYHbIX 3HAHMH Cpeiu  JeTel
Jluneiinas Qynkums, e€ rpaduk wH on y )
. penenenns GyHKiuu, obmacTu 3HaueHmii  ¢ymximy, | (LleHHOCTH HaydyHOro IO3HAHMUS);
CBOWCTBA rpaguka  QyHKuMM, JuHEHHOHM  (yHkumM,  npsmMoii | Du3HYECKOe BOCMIUTAHKE M (HOPMHUPOBAHUE KYIBTYPBI
[ToBTOpEeHUE u CHCTEMAaTH3alns “POHOP””;’Ham’HOCT“ 3I0pPOBBSL;
yue6Horo marepuana e apryvena. Coctanmne 14 seasepy | [PYAOBOS  BOGIHTARNG 1 Tpogeccromamioe
KonTpoabHasi padora Ne 6 dyHxiun. Crpouts rpaduk (yHKIMH, 3a1aHHON Tabmuumo, | CAMOOTPCACICHIE,
Ilo rpaduky (yHKUHH, SBIAIONIEHCS MONEIBIO PEaTbHOrO OKOIOrH4eCcKOe BOCIIUTAaHHUE.
Hpolecca, ONPENENSTh XapaKTEPUCTUKH 3TOrO IPOLIECCA.
Crpoutp rpaduk JuHEWHOH (QyHKUMM ¥ [PSIMOU
MPOTOPIHOHATBHOCTH. OIMKCHIBATH CBOMCTBA STHX (DYHKIMI
Cuc |18 |VYpaBHeHuUs c 1ByMs IEpEMEHHBIMU IIpusodumy  npumepbi:  ypapHeHus c  AByMS | [JaTpHOTHYECKOE BOCIHTAHHE;
UEPEMEHHBIMH; - JIMHEMHOTO  YpaBHEHWA € JBYMA | JlyxopHOe M HPABCTBEHHOE BOCIHTAHWE JeTedl Ha

TEMBbI




JMHEHHbIX
YPABHEHU
i

c
ABYyMS
nepeMeHH
bIMH

Aure
Opa B
HCTOPUYECKO
M pa3sBUTHHI

JIuneiiHOe  ypaBHEHHE C  ABYMS
NIEpEMEHHBIMH H €r0 rpaduk

Cucrempl  ypaBHEHUH €  OByMs
nepeMeHHbIMH. ['paduyeckuii  MeToq

peuieHuss CUCTEMBI JIBYX JIMHEHHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU

Pemrenne cucreM JIMHEMHBIX YpaBHEHUN
METOJIOM IOJICTAHOBKH

Pemrenne cucreM JMHEMHBIX YpaBHEHUN
METOJOM CJIOKECHHUS

Pemenne 3amad ¢ NOMOIIBIO CHUCTEM
JIMHEWHBIX YPABHEHUN

KonTpoabHnas padora Ne 7

MEPEMEHHBIMU; CHUCTEMBI JBYX JIMHEWHBIX YypaBHCHHH
C IBYMsS IEPEMEHHBIMH; pealbHbIX IPOLECCOB, UL
KOTOPBIX YpaBHEHHE C JBYMS NEPEMEHHBIMU WIM CHCTEMa
YpaBHEHMH C  JBYMS  IEPEMEHHBIMH  SIBIISIOTCS
MaTeMaTHIeCKUMU MOJEIISIMU.

OmnpenensTs, SBISETCS JIU Mapa 4Yrcell pelieHHeM
JTAHHOT'O ypaBHEHUS C IBYMS IIEPEMEHHBIMU.

Dopmynuposamy.

onpedenenusi; PpEUIEHUs YpaBHEHHS C JBYMS
NepEeMEHHBIMH; YTO 3HAYUT PEIIUTh YPaBHEHHE C IBYMS
NIepeMEHHBIMU; rpapuka  ypaBHEHHS c JBYMS
NepeMEHHBIMH;,  JINHEHHOIO  ypaBHEHHS C  JBYMS
TepEeMEHHBIMH; PEHICHHs CHCTEMBl ypaBHEHHH C ABYMS
TIepeMEeHHBIMU;

ceolicmea ypaBHEHUH C IByMs IIEpEMEHHBIMU.

Onucvliéamy:  CBOWCTBa Tpaduka JMHEHHOTO
YpaBHEHUsSI B 3aBHCHMOCTH OT 3HAUeHHIH KOI(QHINEHTOB,
rpaguIecKuii METON PeIIeHNs] CUCTEMBI ABYX YpaBHEHHI C
IBYMsI TEpEeMEHHBIMH, METOI TIOJICTAaHOBKH U METOJ
CIIO)KEHMSI JUIsl PEIeHWS] CUCTeMBI JBYX JIMHEWHBIX
YpaBHEHUH C IBYMS IIEPEMEHHBIMU.

Cmpoums Tpad¥K JTMHEHHOTO YPaBHEHUS C IBYMS
nepeMeHHbIMH.  PemaTp  cuCTeMBl  JABYX — JIMHEHHBIX
YpaBHEHUH C IBYMS IIEPEMEHHBIMH.

Pewamsb TekcToBbIe 3aaul, B KOTOPBIX CHCTEMa
IBYX JIMHEWHBIX YpaBHEHHH C JBYMs NEpPEMEHHBIMH
SIBJISIETCS. MAaTEMaTHYeCKOH MOJEIIbI0 pealibHOro mporiecca,
Y MHTEPIPETUPOBATD PE3YIbTAT PELICHNS CHCTEMBI

OCHOBE POCCHUICKUX TPAAULIMOHHBIX [IEHHOCTENH;
DCTETHYECKOE BOCITUTAHUE;

[Momynsipu3anusi Hay4yHBIX 3HAHUM cpeau Jerel
(IleHHOCTH HAy4YHOTO TIO3HAHMUS);

®dusndeckoe BOoCUTaHUE U (HOPMUPOBAHHE KYIIBETYPHI

3/I0POBbSL;
TpymoBoe  BocmuTanue W MPOdECCHOHANBHOES
CaMOOIpeIeTICHHE;

DKOJIOrHYECKOE BOCTIUTAHHE.

e CraTucTuuecKkue XapakTepUCTUKH BBIIIOJHAIOT MPOCTBIE 3aJaHus 10 TeopuH | [laTpHoTHYECKOEe BOCTIUTAHHE;
MEHTBI BEPOATHOCTH JlyxoBHOE M HpPaBCTBEHHOE BOCIIMTAHUE JETEH Ha
KOMOMHAT COop W TPyNmUPOBKAa CTATUCTUYECKUX OCHOBE POCCHHCKHX TPaJHMIOHHBIX [IEHHOCTEN;
opHKH, JAHHBIX OcTeTHyeckoe BOCIUTaHMUE,
[lonynspu3zanyss HaydHbBIX 3HAHUM cpeaud JAeTel
CTATHCTH Harnsgaoe IpE/ICTABIICHUE yIApHsarn ¥ pead I
. (LleHHOCTH Hay4HOT'O TIO3HAHUS);
u u CTATUCTHYECKOH HHPOpMALIH duznyeckoe BocnuTaHue 1 GOpMUpPOBAHKE KYIBTYPHI
Teopuu Harnangnoe MpEICTaBIICHUE 3710pOBBS;
BEPOSATHOC CTaTUCTUYECKOM uHdopmaruu TpymoBoe  BocnHMTaHME ¥  NPO(ECCHOHAIBHOE
Teit (mpencraBieHHe  JaHHBIX B BHJE CaMOOIIPEIEIICHAE;
TaOJIuL, qUarpamMm, rpaQuKoB). DKOIOrMYeCcKOe BOCIIUTAHHE.
ITos HTorosasi KOHTpPOJLHAsA padoTa
TOpeHHEe U
cucreMaTu3a
nust
yueOHOro

MaTepuaJa




8 kiacce

Pau 44 PaHI/IOHaHBHBIe ,Hp06I/I Pacnosnasamo eJIbIe paluoHaIbHEIE HanI/IOTI/ILIeCKOG BOCITUTaHHE;
HOHAIbHBI OCHOBHOE  CBOICTBO  pAaI[MOHAIBHOIL BBIDaXKEHHA,  JPOOHBIC PpatMOHAJIBHBIC  BHIPAKCHILL, | lyxopHOE W HpPaBCTBEHHOE BOCHHTAHHE JeTeil Ha
TPUBOHTD TPUMEPBI TAKHX BBIDAKCHHH. OCHOBE POCCHUIICKUX TpaJULIMOHHBIX LIEHHOCTEH;
¢ Apobu Popayauposams: DCTETUYECKOE BOCIIUTAHNE,
onpeoenenusi: AIIMOHAIBHOTO  BBIPa)KCHHUS, 2
BERIpaeHH CHO)KGUHHG H BEIMHTAHUE pallOHATILHBIX Z[OHyCTI/IMBIf 3HAYCHUI pnepeMeHHoﬁ, TO)K;IECTBeHHO Homynsipusauust HaydHBIX 3HAHHH Cpeau  JeTel
i I[pOGGI/I ¢ OIHHAKOBBIMH PaBHBIX  BBIpAKEHHMH,  ToxmecTsa,  pasHocumeHEX | (LIEHHOCTH HaydyHOrO MO3HAHUS);
3HAMCHATCIIAMU YpaBHEHUl, pPalMOHAJIBHOIO ypaBHEHMs, CTeneHd ¢ | Du3nueckoe BOCIIUTAHUE U (1)0pMI/Ip0BaHI/Ie KYJbTYpbI
CI107KeHHE M BBIYUTAHHE PALIHOHATBHBIX HYJIEBBIM IIOKA3aTeJIeM, CTENEHH C LENBIM OTpI/ILIaTgJIBHBII\f 3JI0POBBSL;
npo0el ¢ pa3HBIMU 3HAMEHATEIISIMHU Egﬁiﬁfﬁr&mii?ﬁ;apmm e ) BOCH.H TAHHE M TpOdeceHORATEHOS
KOHTpOJIbHaﬂ paﬁoTa Ne 1 ceolicmea: OCHOBHOE CBOICTBO palMOHAIBLHON gaMoonpe)leneHI/Ie,
VMHOKEHHE U JIeTeHHe paloHATbHbIX Ipobu, CBOWCTBA CTENEHM C IENbIM  Tokasarere, | 2 KOJIOIMICCKOE BOCIIMTAHKC.
I[p06eﬁ BO3B€21€HI/IC paHHOHaﬂBHOﬁ yp'(3_]31.[e1-[]/11‘/'17 cby].n(]_[pn/l y =—
TpoOu B CTETICHD X
npasuna: CIAOKEHHS, BBIYUTAHHS, YMHOKCHHS,
TO)KHeCTBeHHHe npeo6pa3OBaH1/m JeTIeHUst Ipo0eif, BO3BEICHUSI APOOH B CTEITICHD;
panroOHaJIbHBIX BBIpa)KeHHfI ycnosue paBeHCTBa IPo0H HyIIO.
KOHTpO IbHAS paﬁoTa No 2 Jlokasvieamy ~ CBOWCTBA CTENEHHM C  LEJIBIM
MOKa3aTeseM.
PaBHoCHIbHBIC YPaBHCHHAL. Onucvigams  Tpaduuecknii  MeTox  peleHus
PanmoHanbHbIE ypaBHEHHUS YPABHEHMH C OZIHON MEPEMEHHOM.
CTemeHb ¢  LEIbIM OTPHLATEIBHBIM Ilpumenams OCHOBHOE CBOWCTBO pallMOHAJIBHOMN
OpoOu  JIs  COKpallleHWsl W peoOpa3oBaHusl  JApoOei.
OKa3aTeJICM [MpuBoauTs ApodbM K HOBOMY (06ILIEMY) 3HAMEHATEIIO.
CBolicTBa CTEelleHU C LIEIBIM Haxomuth cymMy, pa3HOCTb, NPOM3BEICHHE W YacCTHOE
HOKA3aTeneM npobeld.  BeimonHATh TOKICCTBEHHbIC npeoOpa3oBaHusL
paLOHAJIbHBIX BBIPAKEHHH.
DVHKINS V = E 1 eé rpa (bI/IK Pewams ypaBHEeHUs ¢ IEpEeMEHHON B 3HAMEHATeJe
YHKI y= X p npobu.
Ilpumenams  CBOHCTBA CTENEHH C  LEJIbIM
Kounrpoabnasi pa6ora Ne 3 HoKasareseM yIsl IpeoOpa3oBaHUs BBIPAXKEHHUIA.
3anucvisams yncna B CTaHIAPTHOM BUJIE.
Buinoanams  mocrpoeHune W ureHue rpaduka
K
Qymiaun Y ==
X
KBal| 25 (DYHKI-U/UI y= XZ U eé rpa(l)I/IK Onucm@am6b: HOHATHE MHOKECTBA, 3JIEMEHTa | [TaTproTHUECKOE BOCIIUTAHUE,
= MHOXECTBA, CIIOCOOBI 3a/laHUs MHOXECTB; MHOXECTBO =
ApaTHbIE KBanparueie kopHU. ApH(bMeTquCKHH HaTypaJbHBIX YHCEJ, MHOKECTBO LIEIbIX YUCEI, MHOXKECTBO ggg:;:oz c;ﬁ}éiziciBszoz OEEEI;HTZEﬁz Ci[ee;'en Ha
KOPHH. KBaﬂpaTHLIﬁ KOpPCHBb paLMOHAIBHBIX YHCENl, MHO)KECTBO JCHCTBUTENIBHBIX YUCEN 3CT€TI/I£€CK06 BOCIIH TI; HI;;I 1 ’
JeiicTBUTE Muooicecmeo u e2o emennivl U CBSI3M MEXKIY STUMHU YHCIOBBIMH MHOXECTBAMH; CBS3b ’ . .
MEXIy OECKOHEYHBIMM  JECATHYHBIMH  JpOOAMU M [Monynsipuszanus Hay4HbIX 3HAHWUH Cpeau JeTel
JIbHbIC TIoomnoacecmeo. Onepayuu Hao PALMOHATLHBIMH, HPPAIMOHATBHBEIMU yucnamu. | (LleHHOCTH HAYIHOTO MO3HAHMS);
quciia MHOICECMEAMU Pacnosnasame panpoHanbHble W MppalMOHANBHBIC YHCHa. | Du3pueckoe BOCIUTAHUE U (POPMHUPOBAHUE KYIIBTYPbI




Yucnogvie [lpuBoIMTS ~ TPUMEPHl  PAMOHANBHBIX ~ YHCEN M| 30pPOBBS;
e MHONCCCTIBA HMPPALHOHATIBHBIX HHCEI. 3anucubzeamb C TIOMOIIBIO (hopMyIT TpynoBoe  BoCIHTaHHE ¥ IPOECCHOHAIBHOE
cBoifcTBa  JmeHCTBHI ¢  JCHCTBUTCNBHBIMHM  YHCIAMH. .
MeHmbl CgBoiicTBa apu(METHIECKOTO Doprymuposam: CaMOOIpEIENEHNUE;
KOM6uHam KBaﬂpaTHOFO KOpHﬂ onpedeﬂel-tu}l.‘ KBaJpaTHOro KOpHA H3 4YuCiIa, 9KOHOFHqCCKOG BOCTIMTAHHC.
apu(METHIECKOT0 KBaJPaTHOrO KOPHS U3 YHCIA, PAaBHBIX
OpuKi, ToxnecTBennble npeobpasoBaHus MHOXXECTB,  IIOAMHOXKECTBA, IICPECEUCHHS  MHOXECTB,
cmamucmu BI)Ipa>KeHI/II71, COACpKAMMX KBaIpPaTHBIC OObeIUHEHNS MHOXKECTB; ceolicmea. (YHKIHE Y = X2,
Ku u KOPHH apn(QMETMYECKOr0 KBAJPATHOTO KODHA, (QyHKIMH _ fx.
meopuu DynKIws |- \/; i e rpadux Jloka3bIBaTh  CBOMCTBA apPICbMeTPI‘leKOI‘O_ KBZaIIpaTHOI‘O
8EPOSMHOC kopHA. Cmpoums Tpaduku QyHKIMHE Yy = X I/Iy:\/;.
meii Konrposbnast paGora Ne 4 Ilpumensimp  TOHSATHE apUPMETHYECKOr0  KBaIpPaTHOTO
KOpHSI JUISL BBIYHCIICHYS 3HAYCHUH BBIPAXEHUN. Ynpowamp
(6 BBIpAXEHUs, COZeprKalue apu(MEeTHYecKue KBaapaTHEIC
yacos) xopHu. Pemars ypaBHeHWs. CpaBHMBaTh  3HAUECHHS
BBIpaXXEHUH. BEIMONHATH NpeoOpa3oBaHUE BBIPAKEHUH C
IIPIMEHEHNUEM BBIHECCHHST MHOXHUTENS U3-TI0 3HaKa KOPHS,
BHECEHHMS MHOXUTENS MOJ 3HAK KOPHS. BBIMONHATH
OCBOOOXICHHE OT HPPALMOHATIBHOCTH B 3HAMCHATelNe
IpoOu, aHAIN3  COOTHOIUGHHH  MEXIy  YHCIOBBIMU
MHOXXECTBAMH H HX JJIEMEHTAMU
KBa |26 |KBagparaeie ypaBHeHus. Pemenne Pacnosnasame W UPHBOIATH FPHMGPH [TaTpHOTHYECKOE BOCITUTAHKE;
o KBaJPAaTHBIX YPaBHEHWIl pAa3NUYHBIX BHUIOB (TIONHEIX, OBHOE ¥ HPABCTBEHHOE BOCHMTAHME IeTell Ha
ApaTHBIE HCTIOJIHbIX KBaJIpaTHI)EX YpaBHCHIH HETONHBIX, —TPUBEAEHHBIX), KBAaJPATHBIX TPEXUICHOB. ile:I(OBe Occﬂﬁcil/IXT e —— eHHOC"i"ICﬁ'
YPaBHEHH dbopMyna KOpPHCHU KBaaApaTHOI'O Onucvisams B 00LIEM BUJAE PEIICHHE  HEMOIHBIX p pan I-I H ’
P ypaBHEHUSI KBaJJPaTHBIX YpaBHEHUM. Dopmynuposamy: OCTETHECKOE BOCITHTAHHE; . .
onpedenenus:  ypaBHenus mepBoii  crereny, | [IONYIAPU3aIs HAay4YHbIX 3HAHMH CpelM  JIeTCH
TeopeMa Buera KBAJPAaTHOTO  ypaBHeHHs;  KBajpaTHoro  Tpéxwiena, | (LIEHHOCTH Hay4HOrO MO3HAHMS);
Aare KonTpoabHasi padora Ne 5 JWICKPHMHHAHTA KBAJPATHOTO YPABHEHHs M KBaJPaTHOro | Du3MyecKoe BOCTIUTAHUE M (POPMHUPOBAHUE KYIIbTYpPHI
Opa B KBaapaTHblil TpéxHieH TpEXulieHa, KOPHs KBaJPaTHOro TPEXHIeHa; OUKBAIPaTHOro 3JI0POBBS;
HCTOPHYECKO aBHEHIS;
M pafwm Pemienue ypaBHEHMH, CBOISIIUMXCS K Zgoﬁcmga KBAJPATHOTO TpEXWIeHa, meopemy Buera n Tpynosoe BOCH,HTaHHe M mpodeccHonanbroe
CaMOOIIPEIEIICHUE;

KBaJIpaTHbIM YPABHCHHAM

PanunonansHble ypaBHEHUS KaK
MaTeMaTHYeCKHE MOJCINA  PeabHBIX
CUTYaLMI

KountpoJsbHnas padora Ne 6

obpatHyo eit TeopeMy. 3anucbieamb ¥ JIOKa3bIBaTh
¢dbopMyny KOpHel KBaipaTHOro ypaBHeHus. MccienoBarh
KOIIMYECTBO  KOpHEH  KBaJpaTHOIO  YpaBHEHHS B
3aBUCHMOCTH OT 3HaKa €ro JUCKpPUMMHAHTA. [Jokazvieamo
meopemvi: Buera (mpsMyio U 0OpaTHyIO), O pa3iIOKEHHH
KBaJIpaTHOro TpEXWIeHa Ha MHOXHUTEIU, O CBOWCTBE
KBaJ[paTHOT'O TpéxwieHa C OTPHIATEIBHBIM
JUCKpUMUHAHTOM. Onucwbiéams Ha MPUMEPaxX METOJl 3aMEHBI
MepeMEeHHON sl pelieHust ypaBHeHuil. Haxooums KOpHH
KBaJIpaTHBIX ypPaBHEHHH pa3IUYHBIX BHIOB. lIpuMeHSTH
TeopeMmy Bumera u oOpatHyro eii Teopemy. BhImomHsTH
pa3noXeHHe KBAJAPaTHOIO TPEXWIEHa HA MHOXKHUTEH.

Haxomuth KOpHHM ypaBHEHMH, KOTOpbIE CBOJATCA K
kBazipaTHbIM. COCTaBIATh KBaJpaTHBIC ypaBHEHHS W
YpPaBHEHUsI, CBOJAIIMECS K KBAJAPaTHBIM, SBISIOMINECS

MATEMATUICCKUMU MOACJIAMU PE€aJIbHBIX cmyaunﬁ

DKOJIOrHYE€CKOE BOCIIUTAHUE.JIbHOE CaMOOIIpEACIICHUE




Dne| 2 |Kombunamopuka (nepebop eapuanmos, Pemator  kombunatopubie  3azaun  myreM | [IaTpHOTHYECKOE BOCTIMTAHUE;
CUCTCMATHYCCKOI'O nepe60pa BO3MOXXHBIX BapUaHTOB, a Z[ OBHOE UM HpPAaBCTBEHHOE BOCIIMTAaHUE I[eTeﬁ Ha
MeHmbe PPAGILNO CYANMEL yMHOOiceHu}Z) TAIOKE € HCTOIB3OBAHMEM MPABILT CYMMBL H YMHOMCHHIA OCy:I(OBe Occnﬁcinx TpaJULIMOHHBIX LIEHHOCTEH;
KomoOunam p p ;
ODUKL Pewenue  xombunamopmwix — 3a0au DCTETUYECKOE BOCTUTAHME;
P ’ nymem cucmemMamuueckozo nepeoopa [Momynspusanyss Hay4HBIX 3HAHMM Cpemu JETEH
cmamucm .
B03MOJICHBIX BAPUAHINOG, A MAKMCE C (IlennocTn Hay4HOro MO3HAHMS);
UKu u
UCNONb306aHUEM —NPaABUL  CYMMbl U ®du3uyeckoe BOCIHUTaHUE U (HOPMUPOBAHHE KYJIETYPHI
meopuu MHOCCHUS 3710pOBBSL;
8ep0ﬂm HOC y pr}IOB 0o¢c BOCIIUTAHHUC u HpO(l)eCCI/IOHaJ'IBHoe
meil CaMOOIIPEIETIEHUE;
DKOJIOrMYE€CKOe BOCTIMTAHHE.
IToB |5 ynpamHeHm I TIOBTOPEHHST Kypca 3HaTh Martepuall, W3y4eHHBIH B Kypce | [laTproTHYecKoe BOCIUTAHHE;
TOpeHHe U 8 xacca anreOpsl 3a 8 K1acc. YMETh NPUMEHATH NONTy4YeHHEIE | /lyxOBHOE M HPAaBCTBEHHOE BOCHMTAHUE eTeil Ha
CucreMaTusa 3HaHUsA Ha IMpaKTHUKE, JJIOTH4YCCKH MBICJINTD, | OCHOBE poccpﬁ,’[c]{p{x TpaaULIMOHHBIX HeHHOCTeﬁ;
nus OTCTanBaTh CBOIO TOYKY 3pPCHHA W BBICIYIIHBATH | JcreTHUECKOE BOCIIUTAHUE;
yueoHoro MHEHHUE JIPYTHX, paboTaTh B KOMaHJIE. [Tonynapuzanys Hay4dHbIX 3HaHUM Cpenud Jerel
MaTepuaJja (LleHHOCTH HayYHOT'O IO3HAHUSA);
KoutpouabHnast padora Ne 7 DU3MYECKOE BOCIIMTAHHE M ()OPMUPOBAHUE KYJIbTYphI
37I0pOBBS;
TpynoBoe  BocnuMTanme ©  npodeccHoHaNbHOE
CaMOOIIPELIETIEHUE;
DKOJIOrM4ecKOe BOCIIUTAHHE.
9 kJacc
Hep 21 |YucnoBble HEpPaBEHCTBA Pacnosnasame 1 IPHBOLUTH NMPUMEPBI YHCIOBBIX | [ pak JaHCKOE BOCIIMTAHME;
< HEpaBEHCTB, HEPaBEHCTB C ICPEMEHHBIMHM, JIMHEHHBIX i
ABCHCTBA OcHoBHbIe CBOHCTBA THCIIOBBIX HegaBeHCTB c 0;[1—11)0171 MepeMEeHHON I;Boi/iﬂblx HEpaBEeHCTB Jlyxoeroe vaaBCTBeHHoe BOCTIHTATIE ﬂevT e na
’ ) OCHOBE POCCHUNCKUX TPAIULIMOHHBIX LICHHOCTEH;
HCPaBCHCTB Dopmynuposama: o 32 a SHAHMH  cpe .
ClokeHue " YMHOKEHHME YHCIOBBIX onpeoenenus: CPaBHEHUs JBYX UMCEN, PpelIeHHs yIpU3alisd  HayqHBIX H.HHH peAn  neren
o HEPaBCHCTBA C  ONHON  mepemennoi, pasrocumbmpix | (LIEHHOCTH HAYYHOrO NO3HAHMA);
HCPABCHCTB. LICHUBAHNC 3Ha4CHUA HEPaBEHCTB, PELICHUS CHCTEMbl HEPaBEHCTB C OIHOM Tpynosoe BOCIIMTaHUC 148 HPO(I)CCCPIOHaHBHOC
BBIPAXKCHUA NIEPEMEHHOM, 00JIACTH ONPEAENCHHS BEIPAKCHUS; CaMOOIIpeIETIECHNE

HepaBeHncTBa ¢ 04HOM iepeMEHHOM

Pemenue HCPABCHCTB C OHHOﬁ
HepeMeHHOﬁ. YucnoBbie IMPOMCIKYTKHA

Cucrembpl JMHEMHBIX HEPAaBEHCTB C
OJIHOY IIEPEMEHHON
[ToBTOpEHUNE " CUCTEMATH3ALIHS

y4eOHOT0 MaTepuana

Kontposabnas pabdora Ne 1 mo Teme
«HepaBencrBa»

cgolicméa YHCIOBBIX HEPABEHCTB, CIOXKEHUS U
YMHOKEHUS YUCIIOBBIX HEPABEHCTB

Loxasvieams: CBOWCTBA UYUCIOBBIX HEPABEHCTB,
TEOPEeMBI O CIOKEHUH U YMHOKEHHHU YUCIOBBIX HEPABEHCTB.

Pewamp nuneiiHble HEpaBEHCTBA.

3anucelBaTh PEIICHUS] HEPABEHCTB U UX CHCTEM B
BUJIE YHCIIOBBIX MPOMEXKYTKOB, 00bEINHEHUS, IepeceueHUs
YHCIIOBBIX MPOMEXKYTKOB. PelmaTh cHCTeMy HEpaBEeHCTB C
onHOi mepeMeHHOH. OIlEeHMBAaTh 3HAUYEHHE BBIPAKEHHUS.
M3obpaxkaTh Ha  KOOPOWMHATHOM MpsIMO  3aJaHHBIC
HEpaBEHCTBAMH UHCIIOBBIE IPOMEXKYTKH




KBa| 32 |IloBTOpeHue u pacuiupeHue CBeJICHHM O Onuceigamp  TOHATHE  DYHKIMHM KaK MPaBiia, | [JaTpHOTHYECKOE BOCIIHTAHNCE,
CTAQHABIIMBAIOLIETO CBSI3b MEXAY OJCMEHTaMH 1B &
JpaTHYHA ynKImn 1}\]/IHO)KGCTB y YX | JlyxOBHOE W HPaBCTBEHHOE BOCIHMTAHUE JIETeH Ha
o : HOB MHACKUX TPAJUIIMOHHBIX [IEHHOCTEH;
b | CaoiicTBa (byHKI_[I/II/I Dopmyruposams: OaiTZT;f:CC;OG ;OCHH TI; E:{I:/Iel_l © HerHoTet,
PyHKIHUs [MocTpoenue rpa(bmca (1)yHKLII/II/I y = kf onpedenenus: Hyls (QYHKIHE; IIPOMEXYTKOB - ’ . .
3HAKONOCTOSHCTBA  (yHKIMM, (GyHKIMM, Bospacraromei | HOTYIAPU3ANNA  HAYYHBIX 3HAHWM CPEIM  NETCH
(X) (yOwIBatomeif) Ha MHOXKecTBe; KkpaaparwmuHoi Qymkimy; | (LleHHOCTH HayYHOTO MO3HAHMUSA);
Adare KBaJPaTHOr0 HepaBeHCTBa; | D3MYecKoe BOCUTaHHE U OPMUPOBAHKE KYJIbTYPHI
Opa B HOCTpOGHI/Ie Fpa(l)I/IKOB (1)yHKIII/II>i y = f ceolicmea KBang)aquog 3 dhyHKIINY; 3/10pOBBSI;
HCTOPHYECKO npaeuna TOCTPOEHHsT TIpaduKoB KU C IIOMOIIBIO
Mpal;BI/ITI/II/I (x)+buy=f(x+a) le’)e06pa3OBaH§ﬁ BI/I}lap ar Yi S W+ b TpymoBoe  BocmuTanue ©  NpodeCCHOHATBLHOE
" . ' CaMOOIIPELIETIEHUE;
KBangpatnunas QyHxius, e€ rpaduk u J@)—=fxta)fE)— kf(x) 3 ped ;
CBOMNCTBA Cmpoums rpapukun  (yHKuiii ¢ momorpto | JKOTOTHUECKOE BOCTHTAHHE.
nipeoOpasoBanuii Bunma f(x) — f (x) + b;
KonTpoubnast padora Ne 2 mo Teme F@)—fE+a)fx)— k®.
«KBa)IpaTI/I‘IHaﬂ (l)yHKIII’lH» Cmpoums rtpaduk kBagpaTwaHoi ¢ynkmmu. [lo
rpad UKy KBaJpaTHIHOM (YHKIIUH OMUCHIBATH €€ CBOWCTRA.
PelieHye KBaJpaTHBIX HEPABEHCTB paguiy oy ymk
— nucvisamo CXEMaTH4HOe PacIIONOXEeHHE
Cucrembl YpPaBHCHUU C JABYMSL napa®oibl OTHOCHTENBHO OCH aOCIcC B 3aBUCUMOCTH OT
epeMEHHBIMHU 3HaKa crapuero koddduumeHra W AMCKPUMHHAHTA
I COOTBETCTBYIOILETO KBaAPAaTHOrO TPEXWICHA.
OBTOPCHHC u CHCTEMATH3ALIA Pewamb KBafpaTHblE HEPaBEHCTBA, HCIONb3Ys
yqe6H0r0 MaTcpuaia CXEMy pACIOJIOKCHUs 1apaboibl  OTHOCHTENBHO  OCH
Koutpoiabnasi padora Ne 3 mo teme abewcc. .
C o Onuceisames ~ rpaduyueckuit  Meron — pelieHus
«CHUCTEMBI  YpaBHEHUH ¢ AByM#d CHUCTEMBI JIBYX YPAaBHEHHMH C JBYMs NEPEMEHHBIMH, METOJ
NnepeEMECHHBIMM ITOJCTAHOBKH M METOJ CIIOKCHUS JI1 PCIICHHMS CHCTEMBI
JBYX YPaBHEHUH C IBYMsl EPEMEHHBIMH, OJJHO U3 KOTOPbIX
HE SBJISICTCS JIMHCHHBIM.
Pewiams TeKCTOBBIE 3a7au, B KOTOPHIX CHCTEMa
IBYX YpPaBHEHMH C JByMS IEPEMEHHBIMU SIBIISCTCS
MaTeMaTHYEeCKOH  MOJENbI0  PealbHOro  Iporiecca,
U MHTEPIIPETUPOBATH PE3Y/IbTAT PEIICHHS CUCTEMBI
Jue |22 |MaremMaTnyeckoe MOJCINPOBAHNE IlpusonuTh MpHMepSI: MaTeMaTH‘lecxgx Mozenelt | [TaTpHOTHYECKOE BOCITHTAHKE;
= €aJIbHBIX CHUTYALMi; NPUKIAJHBIX 3a71a4; MPUOIKEHHBIX i
MEHTBI TIpOLECHTHbBIC PACUETHI Eenwmn' chg’HLSOBaHPII’H e p JlyxoBHOE M HpPaBCTBEHHOE BOCIHTAHHE JeTeH Ha
; PHBIX TIPABII CYMMbI . o
. : OCHOBE POCCHNCKHUX TPAJNLIMOHHBIX LIEHHOCTEW;
NPUKJIATH AOcomoTHas u OTHOCHUTECJIbHAA U TPOM3BEICHHS;  CIyJalHBIX  COOBITHI,  BKJIIOYAs 3 .
oil IOrPELIHOCTH JOCTOBEPHBIC M HEBO3MOXHBIC COOBITHS; OMBITOB ¢ | = CTHICCKOC BOCIUTAHNC, . .
PaBHOBEPOSTHBIMU HCXOIaMH; npecrasierys | LIOMY/ISIPU3ALMA  HAYYHBIX 3HAHHA Cpeau  JeTei
MaTeMaTH OcHOBHBIE ITPaBuIIa KOMOMHATOPUKH CTATMCTHYECKHX JAHHBIX B Buje Tabmun, auarpamy, | (LleHHOCTH HayyHOro MO3HAHUA);
KH Yacrora Hu BEPOSATHOCTH CJIY‘IB.ﬁHOFO rpadMKoOB;  HMCIOIb30BAHMSA  BEPOATHOCTHBIX  CBOKCTB | DU3MYECKOE BOCIIUTAHUE U (hopMupoBaHHE KYJIBTYPHI
COBLITHS OKPYKAIOUWX  ABACHUiL. DopMynuposamsp. ONPENCNCHUS: | 3516nOBBSI;
a0COJTIOTHON TOTPEUTHOCTH, OTHOCHUTEIIFHOM MOrPEIIHOCTH T
’ ’ OBOE  BOCIIMTAaHME H  NPOPECCHOHAIBHOE
One Knaccuueckoe OIIPCACIICHUC JOCTOBEPHOTO ~ COOBITHS,  HEBO3MOXXHOTO  COOBITHS, pya pod
. ’ | camoorpeneneHne; DKOIOTHIECKOe BOCITUTAHNE.
MEHNbl BEPOSITHOCTH KIIACCHYECKOE  OMpENeNICHHE  BEPOSITHOCTH;  NMpasuia.
KOMOUHam KOMOMHATOPHOE MPaBUIIO CYMMBI, KOMOMHATOPHOE TPaBHIIO
ODUKLL HavaybHbIe CBE/ICHUS O CTATUCTHKE npousBeneHust. Onuceléams STANbl PELICHUS MPUKIATHON
P ’ HOBTOpeHI/Ie u cCucreéMaTu3anusa 3amaud. [loscuams u 3anucviéamv (QOPMYITY CIOKHBIX




cmamucmu yqeGHOFO MaTepHaHa HPOLICHTOB. HpOBOZ[I/ITB MPOLCHTHBIC paC‘{éTBI C
HCIIONIL30BAHMEM  CIOKHBIX  HPOLEHTOB.  Haxooums
Ku u KOHTPO‘HI’HaH paﬁOTa Ne 4 mo Teme TOYHOCTH MpUOMIMDKEHHs 1o Tabmume npuOImKEHHBIX
meopuu «DJ1eMeHTBI HpI/IKJIal[HOﬁ 3HAYCHUH BENWYMHBL. lIcCronb30BaTh pa3inuyabie (GOpMBI
6eposamHoc MATeMATHKI 3aMKCH TPUOJIMKEHHOTO 3HAYCHHUS BeIMYUHBL OLEHUBATH
. NPUOIMKEHHOE 3HAYECHUE BEJMYUHBL. [I[p0800unts ONBITHI CO
meu ciydalHbIMHE McxogaMu. TTOSCHATE M 3anKChIBATh (HOPMYITY
HAXOKJEHUS YacTOTHI Cy4ailHoro coObiTHs. OIKMCHIBATH
CTATHCTHYECKYI0  OLEHKY  BEPOSTHOCTH  CIY4allHOro
coObITHS. HaxomuTh BEPOSTHOCTH CIYYAWHOTO COOBITHS
B OIBITaX C PaBHOBEPOATHBIMU HCXOmaMu. Onucvleamo
STalbl  CTATHCTHYECKOro  McciemoBanus.  OpopmiisiTh
uadopMalKMio B BHIAE TAaOAMI M audarpamm. F3Biekarsb
uadopManmMio W3 TaONMI M adarpamMM. Haxomute U
NMPUBOJUTE NPUMEPLI  WCIOJIB30BAHUS  CTATHCTHYECKUX
XapaKTePUCTUK COBOKYITHOCTH JaHHBIX: CpelIHEE 3HAUYEHHE,
MOJIa, pa3Max, MeJIiaHa BEIOOPKH
Yuc 21 YucioBele OCJIEI0OBATEIILHOCTH Ilpusooums  npumepwvl:  TOCIEIOBATEIBHOCTEIH; HanHOTquCKoe BOCITUTaHHE;
JIOBBIE ApudMeTHIecKast IPOrPeccHs :“:gﬁe":;qem(;;c“eiOBaT:;T;’SgTCTe”’ B qaCTHOCTf.’ JlyxoBHOE W HpaBCTBEHHOE BOCHHMTaHHE JeTed Ha
P PHACCKOM — TIPOTPCCCHHL, | 0 piope pOCCHIICKMX TP HIIMOHHBIX LIEHHOCTEH;
mocjeaosa CYMMa n IEPBBIX YJICHOB HCIIOIb30BAHMUS TTOCIIEIOBATENBHOCTEN B PEAIbHON JKU3HU, ]
TeJIbHOCTH apr(METHIECKOI TIPOTrPecChy 3a7a4, B  KOTOPBIX  pacCMaTpUBAIOTCS  CYMMBI  C 3CTeTquCKoe BOCIIMTaHHE, . .
OECKOHEYHBIM YHCIIOM CIIAraeMbIX. OIlyJIApu3alusad  HaydHbIX 3HAaHWM CpEau NICTCU
['eomeTpryecKas mporpeccus Onucwieamp:  ToHATHA ~ mocienoBarensrocty, | (LIeHHOCTH HAYYHOTO TIO3HAHUS);
Aare Cymma n MEePBBIX YJICHOB uleHa  TOCTENOBATENLHOCTH;  CHOCOObl  3ajanus | DU3NYECKOE BOCIUTAHUE U (POPMUPOBAHHE KYJIBTYPbI
fllc):opnllecml: TCOMETPUYECKOH POrpeccuit HOCHeHOB%TbengI;?;rTnIZ YJICHBI HOCIIeI0BATEIBHOCTH SAOPOBEA,
M pasBHTHH CymMa OECKOHEUHOH T'€OMETPUUYECKOMN 3a71aHHOI (POPMYIION N-TO WICHA HIH PEKYPPEHTHO. ngggﬁoz eﬂ:;ﬁ:,mame M mpodeccHORaTbHOC
MpOrPECCUU, Yy  KOTOPOH  MOJIYJIb Dopmynuposame: 3 3 belt ’
3HAMEHATeNs MeHbIIe 1 onpedenenus: apudMeTHIeCcKOi nporpeccuy, | ZKOIOTHIECKOC BOCIIMTAHUC.
reOMETPHYECKON MPOrPeCcCHy;
HOBTOPGHI/IG u CUCTEMAaTHU3alUA ceoticmea YJICHOB reOMeTPHYECKON u

y4yeOHOro Marepuana

KonTpoabHast padora Ne 5 mo teme
«Yuci0BbIe MOC/I€0BATETbHOCTI

apu(pMETHIECKOM IPOrpeccuil.

3aoasams apuHMETHUECKYIO U T'€OMETPHIECKYIO
MIPOrPECCHU PEKYPPEHTHO.

3anucvieams  u  nosicname  HopMyabl  00LIETO
4iieHa apupMETHIESCKON U TEOMETPHIECKOM MPOrpeccuii.

3anucvieams u 0okaszvieams: HOPMYIbl CyMMBI N
MEePBbIX UWICHOB apu(pMETHUYECKOH M TIeOMETPUYSCKON
nporpeccuid; (OpMyIbl, BBIPXKAIOIINE CBOWCTBA HYICHOB
apu(pMETHIECKOI 1 TEOMETPHIECKON IPOrPeCcCHil.

Buiyucname cCyMMy OecKoHEeUHOU
reOMETPHYECKO mporpeccud, y koropod | | < 1.
IpencraBnarb GecKOHEUHbIE NMEPUOAMYECKHE APOOH B BHIE
OOBIKHOBEHHBIX

IloB |7
TOpeHHEe U

pra)KHeHI/IH AJI1 IOBTOPCHHUA KYypCa 9
KJj1aCcCa

3HaTh MaTepua, U3yIeHHBIA B Kypce aiaredpsl 3a 9
KJacc. YMeTh NPUMEHATH TOJydeHHbIC 3HAHUS Ha

[TaTproTHUecKkoe BOCIIUTAHUE;
JlyxoBHOE M HpPaBCTBEHHOE BOCIHUTAaHUE JETEN Ha




CHCTEMATH3A IPAKTUKE, IMPU TOATOTOBKEC K orns OCHOBC pOCCHﬁCKHX TpaaAUIIMOHHBIX HeHHOCTefI;
U KonTpoabHnas padora Ne 6 DCTETHYECKOE BOCIIUTAHHUE;
yueOHOro IMomynspu3zanuss Hay4dHbIX 3HAHMH cpeau JAeTei
MaTepuaJja (IleHHOCTH HAy4YHOTO TIO3HAHMUS);
Odusnyeckoe BocuTaHue U HOpMHUPOBaHNE KYITbTYPHI
3710pOBbS;
TpynoBoe  BocnuTanme ©  IpodeccHoHaNbHOE
CaMOOIPCACICHUE,
DKOJIOrH4eCKOe BOCIIUTAHHUE.
COT'JIACOBAHO COI''TACOBAHO
[IpoTOKOJI 3acetaHnss METOINYECKOTO 3amectuTensb qupekTopa no YBP
00beIMHEHUS YIUTENIeH MaTeMaTUKU U E.B.CtoBOYH
MTOITHCH D.1.0.

unpopmaruku MAOY COIL Ne 94

ot 30 aBrycra 2021 roma Ne 1
Jloit JL.A.

MOAMHCE pyKkoBoauTenss MO O.1.0.

30 aBrycra 2021 rona
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