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HHOACHUTEJIBHAA 3AIIMCKA

Pabouass mporpamma mo matematuke (mpoduibHBIA ypoBeHb) mist 10-11 kmacca coctaBieHa Ha

OCHOBC:

1)
2)
3)

4)

@DenepanibHOTO TOCYAAPCTBEHHOTO0 00pa30BaTENBbHOTO CTAaHAAPTa CPETHEro OOIIero
o0pa3zoBaHus;

OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl cpeaHero obmiero oopasoanus MBOY «COIIL
c.Pycckas Xamanp UepHsiHCKOTO paitona benropoackoi oomactuy;

Astopckoii nporpammsl C.M. Huxonbsckuii, M.K. Iloranos, H.H. Pemernukos, A.B.
[lleBkuH

aBTopckoi nporpammsl JI.C. AranacsH, B.®. byry3os, C.b.Kagomues u ap. I'eomerpus
10-11 xmacc (cOopumk paboumx mnporpamm. ['eomerpus 10-11 kmacc. CocraBuUTENH
Bypmucrposa T.A.)

I/I3MeHeHHH, BHECCHHbBIC B aBTOPCKYIO U yqeﬁnylo nporpamMmmy M ux 000CHOBaHHE.

CopneprxaTenbHbIX OTJIMYUI OT aBTOPCKOM IpOrpamMMbl B paboueil mporpamme Her.
Pexomenayemast mocinenoBaTelIbHOCTh H3yUEHUs Pa3/IeIOB U TEM C YY4ETOM MEKIIPEAMETHBIX
U BHYTPUIIPEIMETHBIX CBs3€il, J0ruKka yueOHOro mnpouecca co0Jt0IeHa B COOTBETCTBUU C
aBTOPCKOM IIPOrPaMMOM.

I_Ie.]'ll/l U 3aJa4i NMIporpamMmal, 0CO0EHHOCTH nmporpaMmmal.
I/I3yquHe MaTEMAaTUKU B CTapH_Ieﬁ IIKOJIC Ha HpO(i)I/IJ'IBHOM YPOBHC HAIIpABJICHO Ha
JOCTHIKCHUC CIICAYIOINX LCIICH:

(opMupoBaHMe NpeCcTaBIeHUI 00 UAEIX U METoJax MAaTeMaTUKH; O MaTeMAaTUKE Kak
YHHUBEPCAJILHOM SI3bIKE€ HAayKH, CPEACTBE MOJCIMPOBAHUS SIBICHUH U MPOLIECCOB;
OBJIaJICHHUC YCTHBIM W HNHUCBMCHHBIM MATCMATHUYCCKUM A3BIKOM, MATCMATHYCCKUMH
SHAHUSAMU W YMCHUSIMHU, HCO6XOI[I/IMBIMI/I AJid U3Y4YCHHA  IIKOJIBHBIX CCTCCTBCHHO-
HaYYHbIX JMCLUMIUIMH, JUI1 HPOAOJDKEHHMs OOpa3oBaHUS M OCBOEHHUS HM30paHHOI
CHEeNHATbHOCTHA Ha COBPEMEHHOM YPOBHE;

Pa3BUTHE JIOTHYECKOTO MBIIUICHHS, aITOPUTMHUYECKON KYJIbTYphl, MPOCTPAHCTBEHHOTO
BOOOpaXEHUs, pPa3BUTHE MAaTEMaTHUECKOTO MBIIIICHUS W UHTYUIMHM, TBOPYECKUX
CIIOCOOHOCTEl Ha ypOBHE, HEOOXOJMMOM JJIsi MPOJOJDKEHUs OOpa3oBaHMsI WU JJIS
CaMOCTOSITENIbHON JIeSITeIbHOCTH B 00J1aCTH MaTeMaTHKH U €€ IPUIOKEeHU B Oyymieit
poeCCUOHAIBHON JESTEIHHOCTH;

BOCIIMTAHUE CPEJICTBAMHM MAaTEMAaTUKH KYJIbTYpPbl JIMYHOCTH: 3HAKOMCTBO C HCTOpHEH
pa3sBUTHS MaTeMaTHKH, JBOJIIOLMEH MaTeMaTHUeCKUX WIeH, MOHMMaHHE 3HAYUMOCTH
MaTeMaTHKH JIJIs 00IIeCTBEHHOTO Mporpecca.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YUYEBHOTI'O ITPEJMETA

JMYHOCTHBIE:
- ¢(hOpMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKH; KPUTUYHOCTb MBIIICHHS], yMEHUE PAcliO3HaBaTh JIOTHYECKH HEKOPPEKTHBIE
BBICKa3bIBaAHU A, OTIINYATh T'HIIOTE3Y OT q)aKTa;

- TOTOBHOCTB M CITIOCOOHOCTH BECTH JIUAJIOT C IPYTHMHU JIFOABMH, IOCTUTATh B HEM
B3aMMOTIOHMMAaHMS, HAXOUTh OOIIIKE €N ¥ COTPYIHUYATH I UX JOCTHKEHUS,

- HaBBIKM COTPYJHMUYECTBA CO CBEPCTHUKAMM, AETHMH MJIQ/IIIETO BO3PACTa, B3POCIBIMU B
o0Opa3oBarebHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-NCCIIeI0BATENbCKOM, MPOSKTHON U IPYTHX
BUJAX JIATENBHOCTH;



- TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIEe CaMO0OPa30BaHUIO, HA MPOTSHKEHUU
BCEl )KM3HU; CO3HATEIbHOE OTHOILIEHUE K HEMPEPHIBHOMY 00pPa30BaHUIO KaK yCIOBHUIO
yCTENHOW MpodeCcCHOHATBHOM U OOIIIECTBEHHO! JeITeIbHOCTH;

- 3CTETHYECKOE OTHOLICHHE K MUPY, BKIIIOUasl 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA,

- 0CO3HaHHBIN BbIOOp OyaylIeil mpodeccuu 1 BOBMOKHOCTh peain3alii COOCTBEHHBIX
YKU3HEHHBIX TJIAHOB; OTHOLIICHHE K MPO(PECCHOHAIBHON AEATEIbHOCTH KaK BO3SMOKHOCTH
y4acTus B PELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJapPCTBEHHBIX, OOIIECTBEHHBIX MPOOIeM;
MeTanpeaMeTHbIe:

- YMEHHE CaMOCTOSITEJILHO ONPENETATh eI CBOEro 00y4YeHHsl, CTaBUTh U (OPMYIUPOBATH AJIs
ceOst HOBBIE 3a7a4M B yu&0e U M03HABATEIbHOM JeSITEIbHOCTH, Pa3BUBATH MOTHBBI M HHTEPECHI
CBOCI1 M03HABATENILHOM J1eATENBHOCTH;

- YMEHHME CaMOCTOATENBHO IUIAHUPOBATH IIYTU TOCTUKEHUS LIEJEH, B TOM YHCIIe
aJbTepHATUBHBIE, OCO3HAHHO BHIOMpaTh Harbosee 3pPeKkTuBHBIC CITOCOOBI PEeIICHUs YICOHBIX U
[I03HABaTEIbHBIX 33/a4;

- YMEHHE COOTHOCHUTH CBOM JIEUCTBUS C TUIAHUPYEMBIMU PE3YJIbTaTaMU, OCYIIECTBIIATH KOHTPOJIb
CBOEH J1eATENIbHOCTU B IPOLIECCE TOCTUKEHUS PE3yNbTaTa, OIPEeATh CIOCOObI JEHCTBHI B
paMKax MpeiIoKEeHHbIX YCIOBUIM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JICHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYalIUEN;

- YMEHHE OIICHUBATh MPABHILHOCTH BBINOIHEHUS Y4eOHOH 3a1a4u, COOCTBEHHBIE BOBMOKHOCTH
e€ peuieHus;

- BIIa/ICHHE OCHOBAMHU CaMOKOHTPOJISI, CAMOOLIEHKH, TPUHSITUS PEIICHUN U OCYIIECTBICHHS
OCO3HAHHOTO BBIOOpA B yueOHOIM U IMO3HABATEIIbHOMN ACSATEIHHOCTH;

- YMEHHE MPOAYKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATH B MPOIIECCE COBMECTHOM
JeSITeIbHOCTH, YYUTHIBATh MO3UIMU APYTUX YIACTHUKOB JCATEIBHOCTH, 3()(HEKTUBHO pa3periaTh
KOH()JIMKTHI,

- BJIa/ICHUE HaBbIKaMH [103HABATEIILHOM , yueOHO-HUCCIIE10BATENbCKON U POEKTHON
JeSITEIbHOCTH, HaBbIKAMU pa3petieHus mpobieM; criocoOHOCTh U TOTOBHOCTD K
CaMOCTOSITEJIbBHOMY IIOUCKY METO/IOB PELLIEHUS IPAKTUUECKUX 3a/1ay, IPUMEHEHHIO Pa3InYHbIX
METOZOB MTO3HAHUS;

- TOTOBHOCTb ¥ CIIOCOOHOCTH K CaMOCTOSITENIbHOM MH(POPMAaLIMOHHO-T03HABATEIbHOM
NeSITebHOCTH, BKIIIOUAs YMEHHE OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHHKAX MH(DOpMAIIHH,
KPUTHYECKH OLIEHUBATh U MHTEPIIPETUPOBATh HH(POPMALUIO, IOTYyYaeMYI0 U3 Pa3InIHbIX
VCTOYHHKOB;

- YMEHHE HCII0JIb30BaTh CPEICTBA MHPOPMAIIMOHHBIX U KOMMYHUKaMOHHBIX TexHoaoruil (UKT)
B PEIICHUU KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3ALMOHHBIX 3a]1a4 ¢ COOJIIOIEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU O€30MMaCHOCTH, TUTHEHBI, peCypcoCcOepeKeHNs, TPABOBBIX U
ACTETUYECKUX HOPM, HOpM MH(OPMAIIMOHHON 0€30MacHOCTH;

- BJIa/ICHUE SI3bIKOBBIMU CPEICTBAMH — YMEHUE SICHO, JIOTUYHO U TOYHO U3JIaraTb CBOIO TOUKY
3pEHUs, UCIOJIb30BATh a/ICKBATHBIE A3BIKOBBIE CPEJICTBA;

- BJIa/ICHUE HaBbIKAMU I103HABATEJILHON pe(IeKcuu KaKk OCO3HaHUsS COBEPIIAEMbIX JEHCTBUI U
MBICIIUTENBHBIX IPOLECCOB, UX PE3YJAbTaTOB U OCHOBAHMI, TPAHUL] CBOETO 3HAHUS U HE3HAHUS
HOBBIX IT03HABATEJIbHBIX 3a]1a4 U CPEACTB UX JOCTUKECHHUS,

npeaMeTHble (yIIyOJeHHBIN YpPOBEHbD):

-c(OpMHPOBAHHOCTD MPEJCTABICHUN O MaTeMaTHKe KaK YaCTH MUPOBOM KYJIBTYpPhl U O MECTE
TreOMETPHH B COBPEMEHHOM UBUIIN3ALIMH, O CIIOCOOAX OMUCAHUS HA MATEMaTHYECKOM SI3bIKE
SBJICHUM pEaJbHOTO MUDA;

- ¢(hOpMHPOBAHHOCTD MPEACTABICHUN O MAaTEMAaTHUYECKUX MOHATHIX KaK O BayKHEHIINX
MaTeMaTH4eCKUX MOJIENSIX, TO3BOJISIONINX OMKUCHIBAaTh U M3y4aTh pa3HbIE MPOLIECCHI U SIBICHUS;
NOHMMAHHE BO3MOXHOCTH aKCHOMAaTHYECKOTO MOCTPOECHUS MaTEMAaTHYECKUX TEOPHUIL;



-cOpMHPOBAHHOCTH MIPEJICTABICHHU O HEOOXOIUMOCTH JTOKA3aTeNLCTB IPU 000CHOBAHHH
MaTeMaTUYeCKUX YTBEPKICHUH U POJIM aKCHOMATHKH B TTPOBEICHUH IETYKTHBHBIX
paccyXIcHUN;

- ¢()OpMHPOBAHHOCTH MOHATUITHOTO amapara 10 OCHOBHBIM pa3ziesiaM Kypca TeOMETPHUH;
3HAHUS OCHOBHBIX T€OpeM, GOPMYIT U YMEHHUS UX MPUMEHSTh; YMEHUS JOKa3bIBaTh TEOPEMBI H
HAXOJMTh HECTAHIAAPTHBIC CIIOCOOBI PEIICHUS 3a/1a4;

- chopMHUPOBAHHOCTH YMEHU MOJICIIMPOBATH PEATLHBIC CUTYAIIUH, HCCIIEIOBATh TOCTPOSHHBIC
MOJIETIH, MHTEPIPETHPOBATH MTOJTyYCHHBIH PE3yIIbTaT;

- BIIQJICHUE T€OMETPUICCKUM SI3BIKOM; PA3BUTUE YMEHUS HCIIOIB30BATh €T0 JUISl ONTUCAHUS
NPEAMETOB OKPYKAIOIIET0 MUPA; Pa3BUTHE MTPOCTPAHCTBEHHBIX NPEICTABICHUH,
M300pa3UTEIbHBIX YMECHH, HABBIKOB TEOMETPUICCKUX IMOCTPOCHU;

- BJIaJICHHE METOJIaMH JIOKA3aTeJIbCTB M aJITOPUTMOB PEIICHUS; YMECHHUE UX TIPUMEHSITh,
MIPOBOJIUTH J0KA3aTeIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a]1a4;

- BJIaJICHHE OCHOBHBIMHU TOHITHUSMH O TUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPHUECKUX
¢durypax, iX OCHOBHBIX CBOMCTBAX; C(HOPMUPOBAHHOCTH YMEHHS paCIiO3HABATh HA YEPTEkKaX,
MOJICTISIX U B pEAIbHOM MUPE TeOMEeTpUIeCcKre (GUTYphl; MPUMEHEHUE U3YUYCHHBIX CBOMCTB
reoMeTpudecKux GUryp u GOpMyII IS pEeNICHHsI TECOMETPHUYSCKHX 3a1a4 | 33189 C
NPaKTUYCCKUM COZICPIKAHUEM;

- BJIQJICHUE HABBIKAMH HCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX IPOTPAMM TP PEIICHUH 3a]1a4;
- BJIaJICHUE CTAHIAPTHBIMU MPUEMAMU PEIICHUS PAIlHOHAIBHBIX M UPPAIIMOHABHBIX,
MOKA3aTeNIbHBIX, CTEIICHHBIX, TPUTOHOMETPUICCKUX YPAaBHCHUN U HEPABEHCTB, MX CHUCTEM;

- ¢(OpMHUPOBAHHOCTD MPEACTABICHUIN O NIPOIIECCaX M SBJICHUAX, UMCIOIIUX BEPOSTHOCTHBIH
XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MHPE, 00 OCHOBHBIX OHITHSIX
AJIEMEHTAPHON TEOPUU BEPOSATHOCTEH; chOPMUPOBAHHOCTh YMEHHUI HAXOAUTh M OIICHUBATh
BEPOSITHOCTH HACTYIUJICHHS COOBITUH B MPOCTEHININX MPAKTUICCKUX CUTYAIIUSIX U OCHOBHBIC
XapaKTEPUCTUKH CITyYAHBIX BEITHUYMH;

- chopMHUPOBAHHOCTH MPECTABICHUH 00 OCHOBHBIX MOHSTHSX MAaTEMaTHYECKOTO aHAIH3a M UX
CBOWCTBAX, BJIQJICHUE YMCHHEM XapaKTEePHU30BaTh MOBEACHUE QPYHKIIHI, UCIIOJIb30BAaHHE
MOJTyYEHHBIX 3HAHUH JIJISl ONMCAHUS U aHAIIN3a PCATbHBIX 3aBUCHMOCTEH;

- BJIaJICHHE YMEHUSIMH COCTABJICHUS BEPOSITHOCTHBIX MOJIEJICH 0 YCIOBHIO 33J1a4K U
BBIUMCJICHHSI BEPOSITHOCTH HACTYIUICHUSI COOBITHI, B TOM YHCJIE C TPUMEHEHHEM (DOopMyI
KOMOWHATOPUKH U OCHOBHBIX TEOPEM TEOPHH BEPOSITHOCTEH; HCCIEOBAHUE CITyUYalHBIX
BEJIMYHH T10 UX PaCIpe/IeICHHIO.

INVIAHUPYEMBIE PE3VIIBTATBI U3YUEHUS YYEBHOI'O TITPEIMETA

IInanupyemble pe3ybTaThbl M3y4eHHs 110 TeMe «UncaoBble 1 OyKBeHHbIe BbIPAKEHUS»
BbInycKHUK HAyYHTCH:
BBIMOJHATh apu(MeTHdYecKre JeHCTBUS, COYeTas YCTHblE M IHCbMEHHbBIE IPUEMBI,
IIPUMEHEHNUE BBIYMCIUTEIBHBIX YCTPOMCTB; HaXOAUTh 3HAYEHMs KOPHSA HaTypalbHON
CTENEHM, CTENeHH C palloOHaJIbHBIM IIOKa3aTelneM, Jiorapupma, UCHOIB3Ys MpU
HEOOXO/MMOCTH BBIYMCIUTEIbHBIE YCTPOMCTBA; MOJIb30BAThCS OLEHKOW M MPUKHUIKON MpHu
MPAKTUYECKHUX pacyeTax;
INPUMEHATHh IOHATHS, CBA3aHHBIE C JEIUMOCTBIO LEIBIX YHCEN, MpU pEIICHUN
MaTeMaTHYeCKUX 3ajay;
HaXOJUTb KOPHUM MHOTOYJIEHOB C OJHOW IEPEMEHHOH, pacKJIaJblBaTb MHOTOWIEHBl Ha
MHOKUTEIH;
IPOBOJUTH NMPEOOPa30BaHMs YUCIOBBIX U OYKBEHHBIX BBIPKEHHH, BKIIIOYAIOIIUX CTEMEHHU,
paauKabl, Jorapu@mbsl 1 TPUTOHOMETPUYECKHE (PYHKIIUU.
BbInyCKHUK NOJYYHT BO3MOKHOCTD:



BBINOJIHATh TPAKTHUECKUE pacyeThl Mo QopmyliaM, BKIOYas (GOpPMYIbI, coaepKalue
CTEMEHH, PaJAUKAIIbI, JJOTapu(PMbl U TPUTOHOMETpHUECKHE (PYHKUHHU, TPU HEOOXOAUMOCTH
MCIIOJIb3YS CIPABOYHBIE MAaTEPHAJIbI U IPOCTEHIIINE BHIYUCIUTENBHBIE YCTPOICTBA.
Ilnanupyembie pe3yabTaTbl H3y4YeHus 0 TeMe « DyHKIUM U rpapukm)

BbinycKHUK HAyYMTCS:

- ONpeAeNsATh 3HaueHHWE (PYHKIMHM O 3HAYCHHIO apryMeHTa NpU Pa3IUYHBIX CIoco0ax
3agaHus (QYHKIHM;

- CTpOUTh TpaduKU N3YYEHHBIX (DYHKIMH, BBIIOIHATH TPeoOpa3oBaHus rpauKoB;

- OTKCHIBATH 1O TpaduKy U MO GopMyIie IOBEJCHUE U CBOMCTBA (YHKIIHIA;

pelaTh ypaBHEHHUS, CUCTEMbl YPaBHEHHM, HEPABEHCTBA, UCIOJIb3Ys CBOMCTBA (PYHKIIMI U UX
rpaduvecKre IpeaCcTaBICHNUS.

BbInycKHUK MOJYYUT BO3MOKHOCTD:

OIKCHIBAThH U MCCIIEIOBATh C IMOMOIIBIO (DYHKIMIA peaabHble 3aBUCUMOCTH, IPEACTABIATh UX
rpaduyuecKku; HHTEPIPETUPOBATH IPAPUKU pPeaIbHBIX MPOIECCOB.

Ilnanupyemble pe3yabTaTbl H3yYeHUsI 10 TeMe «YPABHEHHSI M HEPABEHCTBA)
BbhinyCKHUK HAYy4YUTCS:

peliaTte paloHaibHble, MOKa3aTelbHbIE U Jorapu(MHUUYEcCKUe YpaBHEHHs U HEPAaBEHCTBA,
WPPALMOHATIEHBIE U TPUTOHOMETPUYECKHE YPABHEHUS, UX CUCTEMBI;
JIOKa3bIBaTh HECJIO0KHBIC HEPABEHCTBA;
pemiaTh TEKCTOBBIE 3aJaydl C IOMOIIBIO COCTaBJICHUS ypaBHEHUH, W HEPABEHCTB,
MHTEPIPETUPYS PE3YJIbTAT C YUETOM OTPAaHUUYECHUI YCIOBUS 3a/1a4u;
n300paxxaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOYKECTBA PELIEHUIN YpaBHEHUN U HEPABEHCTB C
JIBYMS IEPEMEHHBIMU U UX CUCTEM.
HaXOJIUTh MPUOIMKCHHBIC PEIICHUS YPaBHEHUW M MX CHCTEM, HCHOJIb3yd TpaduyuecKuit
METO/I;
pemiath  ypaBHEHHWS, HEpPaBEHCTBA W CHCTEMBl C TPUMEHEHHUEM  rpauuecKux
MPEeJICTaBICHUI, CBOMCTB (PYHKIINNA, TPOU3BOTHOM;
BhInyCKHUK MOJYYHT BO3MOKHOCTD:
UCIIONIb30BaTh MPUOOPETEHHbIE 3HAHUSA W YMEHHS B TPAKTHUECKON JEeATENbHOCTH U
MOBCETHEBHON JKW3HM I TOCTPOCHHS U HWCCJIEAOBAHHS TMPOCTEUIINX MaTEMaTHYECKHUX
MOJIeJIEH.

IInanupyemsbie pe3yJbTaTbl HM3YYeHHMS IO TeMe «JJeMEHTbl KOMOMHATOPHKH,
CTATHCTUKH M TEOPHHU BEPOSITHOCTEI
BbInycKHUK HAyYHuTCS:
- pemaths MpocTeiine KOMOMHATOpHBIE 33Jadyd METOJOM Iepebopa, a Takxke ¢
UCIIOJIb30BaHUEM U3BECTHBIX (hopMyi, TpeyroibHUKa [lackans; BIYUCIATh KO3 PULIHEHTHI
6unoMa HrroToHa 1o popmysie u ¢ ucnonb3oBaHueM TpeyroybHuKa [lackans;
- BBIYMCIIATH, B NMPOCTEHIINX ClIy4yasiX, BEPOATHOCTU COOBITUH Ha OCHOBE MOJCYETa 4YucIiia
HCXOJIOB.
BbINyCKHHK MOJIYYHT BO3MOKHOCTD:
- QHAIM3UPOBATh  pEaJbHBIC YMCIIOBBIE JAHHBIC, IPEACTABICHHBICE B BHJE JIUarpamm,
rpauKoB;
- aHaIM3UPOBATh UHPOPMAIUIO CTATUCTUYECKOTO XapaKTepa.
I'eomerpus
Ilnanupyemsbie pe3yiabTarbl H3yYeHHst 1o TeMe « IlapamieJbHOCTH NPSAMBIX H
IVI0CKOCTEe»
BeinycKHUK Hay4uTCH:
e u300pakaTh reoMeTpudecKre GUTypsl U Teja, BBIMOIHATH YEPTEXK MO YCIOBHIO 3a/1aUH;



e pelaTh reOMETPUYECKHUE 3a1a4H, ONUPAsACh HA U3YYCHHBIE CBOMCTBA IIJIAHUMETPUYECKUX
U CTEPEOMETPUYECKUX (UTYp U OTHOLIEHUI MEXIy HUMH, IPUMEHSISI alreOpandeckuil u
TPUTOHOMETPUYECKUN aIlapar;

e IPOBOJUTH JIOKA3aTEJIbHBIE PACCYKICHUS IPU PEUICHUM 3a/1ay, JOKa3blBaTb OCHOBHBIE
TEOpPEMBI Kypca;

e BBIUUCIIATH JINHEHHBIE 3JIEMEHTBI U YIJIbl B IPOCTPAHCTBEHHBIX KOH(UTYpALUsIX, O0BEMBI
Y IUIOIIAIU IOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEN U UX NMPOCTEHIINX KOMOMHALINI;

e IPUMEHATh KOOPAMHATHO-BEKTOPHBIA METOJ JJI BBIYMCICHHS OTHOLIEHUM, PACCTOSHUN
U yTJIOB;

e CTPOMTbH CEUEHHS] MHOTOTPAHHUKOB U N300pakaTh CEUEHUS TeJ BPAILEHUS;

BbInycKHUK MOJYYUT BO3MOKHOCTD:
UCTIOJIb30BaTh MPHOOPETEHHBIE 3HAHUSA M YMEHHS B MPAKTHYECKOW JEATEIBbHOCTH U
MOBCEIHEBHOM JKU3HU IS
® ucciefoBaHUs (MOJENHMPOBAHUS) HECIOXKHBIX MNPAKTUYECKHX CHTyallud Ha OCHOBE
M3y4eHHBIX (OpMYIT U CBOKCTB (uryp;
® BBIUMCIICHUS [UIMH, IUIOMAAed M OOBEMOB pealbHBIX OOBEKTOB NPU PEIICHUH
NPaKTUYECKHUX 33124, UCIIOJB3YsI IIPH HEOOXOIUMOCTH CIIPABOYHUKH M BBIYHCIHTEIbHBIC
YCTpOUCTBA

Tpedyemble pe3yjbTaTbl 00y4eHHUsI

YucinoBble 1 OyKBeHHbIE BbIPAKEHHS
yMeThb:
* BBINOJHATH apu(METHdYeCKUe MAEUCTBUS, COYETas YCTHbIE U IHUCHbMEHHBIE IPUEMBI,
IIPUMEHSISI BBIYMCIIUTEIbHBIE YCTPOMCTBA; HAXOAUTDh 3HAUYEHUSI KOPHS HaTYPaJIbHOM CTEIEHH,
CTENEHM C pPALMOHAIBHBIM IIOKa3aTeleM, Jiorapudma, HCIOJIb3ysd .IpU HEO0OXOIUMOCTU
BBIUNCJIMTEIbHBIE YCTPOMCTBA; IOJIB30BATHCS OLEHKOM M NPUKUAKOW IIPU MPAKTUYECKUX
pacuerax;
* MPOBOAMTH [0 M3BECTHBIM (OpMYyJIaM U IMpaBUiIaM MHpeoOpa3oBaHMsl OyKBEHHBIX
BBIPQKCHHUM, BKIIOYAIOUIMX CTENEHHU, PAAMKAIIbI, JOrapudMbl U TPUTOHOMETPUUECKHE
byHKINY;
* BBIUHCIIATH 3HAUEHUS YUCIIOBBIX M OYKBEHHBIX BBIPaXEHHH, OCYIIECTBISAs HEOOXOAUMBIE
MOJICTAHOBKH U ITPeoOpa3oBaHus;
® BBINONHATh JACHCTBHS C KOMIUIEKCHBIMHU YHCJIAMHM, I0Jb30BAaThCSI TI€OMETPUUYECKOM

MHTEpIpeTale KOMIUIEKCHBIX YHCENl, B IPOCTEUIINX CIIydasX HaXOJAUTh KOMILJIEKCHbIE

KOPHHU YpaBHEHUH ¢ AeWCTBUTENbHBIMU KO3 (DUIIEHTaMU
HCIN0JIb30BAaTh NMPHOOpeTeHHbIe 3HAHUSI M YMEHHMSl B NPAKTUYECKOH [esiTeIbHOCTH M
NOBCEJIHEBHOM KU3HH IJIs
* IPAaKTMUYECKHUX pacyeToB MO Qopmyinam, BKIOYas (OPMYIbI, COJAEp)Kalllue CTEHEeHH,
paruKaibl, JOrapugmsl U TPUTOHOMETpUUECKUe (PyHKIMH, 00paIasck Npu He0OXO0AUMOCTH
K CIIpaBOYHBIM MaTepuajaM U MPUMEHsS IPOCTENUIINE BBIYUCIUTENbHBIE YCTPONHCTBA.
DOyHKIUH U rpaduku
yMeTb:
* OmpeneNaTh 3HaYeHHe (YHKIMHM MO 3HAYEHHMIO apryMeHTa IpH Pa3IMYHBIX CIIOCO0ax
3aaHus QYHKIINHY,
* CTPOUTD I'paMKU U3yYEHHBIX (YHKLUH;
* ONKUCHIBATh MO IpadUKy M B MPOCTEHIIMX CiIy4asx Mo (opMylie TOBEIEeHHUE U CBOMCTBA
byHKIUY;
* HaXOJUTh 0 rpaduKy GYHKIIMH HAHOOIBIINE U HAUMCHBIIINE 3HAYCHUS;
* pemath ypaBHEHHs, MPOCTEHIINE CUCTEMbl YPaBHEHUH, UCIONb3Ys CBOMCTBA (DYHKIMI U
uX rpaduku;



* UCCIIEIOBAaTh B MPOCTEHIINX CIy4asx (PyHKIMH HA MOHOTOHHOCTb, HAXOAUTH HanOOJbIINE
U HauMeHbIIMe 3Ha4eHUs (QYHKUUN, CTPOUTHh TpadUKHM MHOTOWIEHOB M MPOCTEHIINX
palMOHATBHBIX (PYHKIMA C HCIOJB30BAHMEM ammapara MaTeMaTHYeCKOro aHalu3a;
HCIOJIb30BATh NMPUOOpPETeHHbIe 3HAHUA UM YMEHHSl B NPAKTHYECKON /1esiTeJIbHOCTH U
NOBCEeIHEBHOM KU3HHU 115

* ONHCAaHMUS C TMOMOILIBI0 (GYHKIUI pa3INYHBIX 3aBUCUMOCTEH, TMPEACTABICHUS HUX

rpadu4ecKu, HHTEPIPETAUH rPa(hUKOB.

Hauyana maTeMaTH4ecKoOro aHajaimu3a

yMeTb!

* BBIYUCIIATH MPOU3BOJHBIE M TEPBOOOpPA3HBIC AIIEMEHTAPHBIX (QYHKIMHA, HCHOIB3YS

CIIPaBOYHbBIE MaTEpPUAJIbI;

* BBIYHUCIIATH B IPOCTEHIINX CITydasix IJIOIIAIN C UCIOJIb30BAHUEM NIEPBOOOPA3HOIA;

HCIO0JIB30BATh NPUOOpEeTeHHbIe 3HAHMA M YMEHHSl B NPAKTHYECKOH /esiTeJbHOCTH U

MOBCEIHEBHOM KM3HH ISl

* pelIeHus MPUKIATHBIX 337a4, B TOM YHCJIE COLUAIBHO-YKOHOMUYECKUX U (PU3NYECKHX, HA

BBIUMCJICHHE HaWOONBIIMX W HAaWMEHBIIMX 3HAYEHUI, HAa HaXOXJICHHE CKOPOCTH U

YCKOpEHHUS.

YpaBHeHUs] M HEPABEHCTBA

yMeTb:

* peuiaTh palMOHAlIbHBIE, IMOKa3aTeIbHbIe U JIOTapU(PMUUECKHE YpaBHEHHS U HEPaBEHCTBA,

pocTeiilive uppaoHaIbHbIE U TPUTOHOMETPUYECKHUE YPABHEHHUS, UX CUCTEMBIL;

* COCTaBJIATh YPaBHEHHUS U HEPABEHCTBA MO YCIOBUIO 3a/1a4H;

* HCIONB30BaTh TrpaduuecKuii METoA Ui NPHOMMKEHHOTO peIIeHUS YpPaBHEHUH W

HEPABEHCTB;

* U300pakaTh Ha KOOPAMHATHOM IJIOCKOCTU MHOYKECTBA PELICHUM MPOCTEHIINX ypaBHEHUI

U X CUCTEM.

HCIO0JIB30BATh NMPUOOpPEeTeHHbIe 3HAHMA W YMEHHSl B NPAKTHYECKOH /esiTeJbHOCTH U

MOBCEIHEeBHOM KU3HU 1JIf

* IOCTPOEHUS U UCCIIEI0BAHUS POCTEUIINX MAaTEMAaTHUYECKUX MOJIEIIEH.

JJ1eMeHThl KOMOMHATOPMKH, CTATUCTUKH U TEOPHH BEPOATHOCTEM

yMeTb:

* pemarth Mmpocreiiline KOMOMHATOpHBIE 3aJaud METOAOM Iepebopa, a Takke C

MCIIOJIb30BaHUEM M3BECTHBIX (HOPMYIT;

* BBIYMCIATH B NMPOCTEHININX CIydasx BEPOSTHOCTH COOBITMH Ha OCHOBE IOJCYETa YHCiIa

HCXOJIOB.

HCIOJIb30BATh NPHOOPETEHHBbIC 3HAHMA W YMEHHSl B NPAKTHYECKOH AeATEJbLHOCTH U

MOBCeHEBHOI KU3HHU 115

* aHAJIN3a pealbHbIX YHCIOBBIX IAaHHBIX, IPEACTABICHHBIX B BUJIE TUarpaMM, rpadukos;

* aHajM3a UHPOPMAIUU CTAaTUCTUYECKOIO XapaKkTepa

TpeOyemblie pe3yabTaThbl 00y4eHHsI BBINYCKHUKOB 110 TeOMEeTPHH

Jlo1KHBI 3HATH:

e . MmHororpannuku. IIpusma, ee ocHoBaHus, OOKOBbIE peOpa, BbICOTa, OOKOBas
noBepxHocTh. [Ipsamast u HaknoHHas, npusma. [IpaBunbHas npusma. Ilapannenenunen.
Ky®0.

o [Ilupamuna, ee ocHoBaHUE, OOKOBBIE peOpa, BbICOTA, OOKOBAsi TIOBEPXHOCTb. T peyroiabHas
nupamuja. [IpaBuinbHas nupamuaa. Y cedeHHas NUpaMua.

o Cummerpuu B KyOe, mapaienenumese, npusMe u nupamunae. [lonstue o cummerpuu B
IIPOCTPAHCTBE (ueHTpanbHas, oceBas, 3epKajbHasg). llpumepsl CcUMMETpUH B
OKpPY’KaroIlleM MHUpe.

o CeueHus Ky0a, IPU3MBbI, MTUPAMHU/IBL.

o IlpeacraBnenue o npaBUIbHBIX MHOTOTPaHHHUKAX (TeTpasap, KyO, OKTa’p, 10AeKadip U
UKOCadIp).



e Tena u nosepxHocty BpameHus. L{unuHap u xkoHyc. YcedeHHbI koHyc. OCHOBaHME,
BbICOTa, OOKOBasi MOBEPXHOCTh, OOpasyrouias, pa3BepTka. OceBble CEUEHHS U CEUeHUS,
IapaJujieIbHbIE OCHOBAHUIO.

o Illap u cdepa, ux cedenus, KkacaTenbHas IJIOCKOCTh K cdepe.

e OObembl Ten U TwIomWEAAM ux noBepxHocted. [lonstue 06 obdbeme Tena. OTHOLIEHUE
00BEMOB ITIOJO0HBIX TEIN.

e @opmynsl obbemMa Kyba, MPSIMOYrOJIBHOTO TMapajuIeJeNUIIead, HPU3MBL, IMIMHApA.
®opmynsl 00beMa MupamMuabl U KoHyca. @opMyJibl MIOMAAN TOBEPXHOCTEH IUINHAPA U
KoHyca. @opMyIbl oObeMa 1apa u iomaan chepsl.

o KoopauHatel u BekTopbl. JlekapToBbl KOOpAMHATBI B mpocTpaHcTBe. Popmyna
paccTosHUsT MEXAYy JABYMS TOYKaMu. YpaBHeHHS cdepbl M Iuiockoctu. Dopmyna
PAcCTOSIHUS OT TOYKHU JO IJIOCKOCTH.

e Bexkropsl. Moayne Bekropa. PaBeHCTBO BekTOpoB. Cl10XKEHHE BEKTOPOB U YMHOKEHHUE
BEKTOpa Ha 4YuCIO. Yroan Mexnay BekTtopamu. Koopaumnatel BekTopa. CkrajsipHOE
IIPOU3BEJICHUE BEKTOPOB.

JOJZKHBI YMeTh:

e pacrmo3HaBaTb Ha YEpPTEKax M MOJEISAX IPOCTPAHCTBEHHbIE (OPMBI; COOTHOCUTH
TpeXMepHbIE OOBEKTHI C UX OMUCAHUSIMH, U300paAKECHUSIMH,

e QAHAIM3UPOBATh B NPOCTEHMIIMX ClIydyasX B3aUMHOE pAacIOJOKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

e M300pa)kaTh OCHOBHBIE MHOTOTPAHHHMKHM M KpPYIJIbIE TEJa; BBIIOJIHATh YEPTEXKU I10
YCIIOBHSIM 33]1a4;

e  CTPOWTBH NPOCTEUIINE CEUCHHSI KyOa, PU3MBI, TUPAMUJIbI;

e pelaTh IVIAHUMETPUUECKUE U NMPOCTEUILINE CTEPEOMETPUUECKHUE 3aa4l HA HAXOXKICHUE
F€OMETPUUECKUX BEJIMYUH (IJIMH, YTIIOB, IUIOMIA /e, 00bEMOB);

e HCIOJIb30BAaTh MPU PEIICHUU CTEPEOMETPUUYECKUX 3a7au IIaHUMeTpudeckue (akTbl U
METO/IBI;

e TIPOBOJUTH JOKA3ATEIbHBIE PACCYKACHUS B XOJI€ PEILICHUS 3a/a4;

e BJAJETb KOMIETEHUMSIMU: Yy4eOHO-TIO3HABATEJIbHOH, 1IEHHOCTHO-OPUEHTAIIMOHHOM,
pedIIeKCUBHOM, KOMMYHUKATUBHON, HH(POPMAIIMOHHOM, COIIMAIbEHO-TPYIOBOM.

e CNOCOOHBI HCHOJIB30BaTh NPUOOpPETEHHBbIE 3HAHUS M YMEHHMS B MPaKTUYECKON
JEATEIIBHOCTH U NTOBCETHEBHOM JKU3HMU:

e IS McCIeNOoBaHUs (MOJEIMPOBAHUS) HECIOKHBIX MPAKTUUYECKUX CHUTYyallMil Ha OCHOBE
M3YYEHHBIX (POPMYI U CBOMCTB QUIyp;

® BBIUMCIIEHUS 00BEMOB U IUIOIIAAEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TeJ MPH PEIICHUH
MPAKTUYECKUX 3a]1a4, UCII0JIb3Yys MPU HEOOXOJUMOCTH CIIPABOYHUKU U BBIYMCIUTEIbHbBIE
yCTpOMCTBA

COJAEPKAHUE IMPOT'PAMMDbI YYEBHOI'O KYPCA
10 KJTACC. Anreopa u Hayajia MaTeMaTHY€CKOr0 aHAJIN3a

1. JleiicTBUTe/ILHBbIE YHCIA

Henumocts nenbix uyucen. Jlenenue ¢ ocrarkoMm. CpaBHeHus. Pemienue 3amau c
[IEI0YNCIICHHEIMM HEN3BECTHRIMH.

Ilonsatue peicTBUTENbHOTO umcia. CBOMCTBA ACHCTBUTCILHBIX YHCEI. MHOXKECTBA
4Yycesl W ONepalyy HaJ MHOXKeCTBaMM uucell. [[okazarenbcTBO HepaBeHCTB. HepaBEHCTBO 0
cpenHeM apu(METHIECKOM U CPETHEM TE€OMETPUIECKOM JBYX YHCET.

[Toouepenuplii W OJHOBPEMEHHBIM BBHIOOD HECKOJIBKHUX DJJIEMEHTOB W3 KOHEYHOTO
MHOXecTBa. POopMmysibl  4uClIa IEPECTAHOBOK, COYETAaHWM, pa3MmelieHuil. Pemenune
KOMOWHATOPHBIX 3a7a4.

2. PanuoHa/ibHBbIE YPABHEHHUS] U HEPABEHCTBA



Pammonanbheie BelpakeHusi. @opmyna 6unoma HpioTOHa, cBOicTBa OMHOMMHAIBHBIX
ko3 urmenToB, TpeyroiabHuk [lackans, GopMyssl pa3HOCTH U CYMMBI CTETICHEH.

MHorounessl OT OJHON NEPEeMEHHOU. JleneHre MHOro4IeHoB. JleeHne MHOIOUYIEHOB C
ocTaTkoM. PanmoHanbHble KOPHH MHOTOWICHOB C IeJIbIMH KO3 duirienramu. Perienue neiabix
anrebpandeckux ypaBHeHuid. Cxema I opnepa. Teopema be3y. Uncino KopHeil MHOTOYJICHA.

PaunonaneHble ypaBHEHHS 1 HEPABEHCTBA, CUCTEMBI pallMOHAIbHBIX HEPABEHCTB.

3. Kopensb crenenu n

[MonsaTtre GyHKIMH, ee 0OIACTH ONpEe/CHHs M MHOKECTBa 3HaueHuit. dynkuus y = X",
rae NeN, ee cBoiictBa u rpaduk. [lonsTre kopHs crenmenu N>1 u ero cBOICTBa, MOHSTHE
apuPMETUIECKOTO KOPHSI.

4. CreneHb NMOJOKHUTEJIbHOTO YHCJIA

[lonsiTHE cTeneHu C palMOHAIBHBIM [IOKA3aTEJIEM, CBOMCTBA CTENEHU C PAallMOHAJIbHBIM
nokasareneM. [lonsTue o npexpene  mociaeAoBaTeNbHOCTU. Teopembl 0  mpefenax
nociegoBareapHocTel. CyliecTBOBaHME Mpenesia MOHOTOHHOM M OrpaHUYECHHOW. Psigpl,
OeckoHEeuHas reomeTpuyeckas nporpeccuss U ee cymma. Yucino €. Ilonsatue creneHu c
UppalMoOHaIbHBIM TOKa3aTesneM. [IpeoOpa3zoBaHue BBIpaKEHUH, COAEpIKAIIMX BO3BEIECHUE B
cteneHb. [lokazarenbHas QyHKLMsI, €€ CBOWCTBA U TpaduK.

5. Jlorapudgmbi

Jlorapudm yucna. OcHoBHOE JorapudmMudeckoe ToxaecTBo. Jlorapupm mpousBeneHus,
YaCTHOTO, CTENEHH, MEPEX0/l K HOBOMY OCHOBaHUIO. J[eCATUYHBINA M HATYypaJIbHBIN JTOrapu(MBblL.
[IpeoOpa3oBaHue BBIPAKESHUMN, COACPIKAIINX JIOTAPUPMBIL.

Jlorapudmuueckas GyHKIUS, €e CBONCTBA U rpaduK.

6. Ilpocreiimme nmoka3atejbHbIe U Jorapupmuyeckue ypaBHeHUs] U HePaBEeHCTBa

METO/IbI MX pelleHusI

[TokazaTenpHbIe U JTOrapuPMHUECKIE YPABHEHHUS U HEPABEHCTBA M METOBI X PEIICHUSI.

7. CuHYC M KOCHHYC YIJIa U YHCjIa

Panuannas mepa yria. CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC MPOM3BOJIBHOTIO YIja U
JeUCTBUTENBHOIO yucia. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO JUIsl CUHYCAa U KOCHHYCA.
IlonsTHA apKCcHHYCa, apKKOCHHYCA.

8. TaHreHc u KOTaHIeHC YIJia U YHCJIa

Tanrenc u koraHreHc yria u uyuciaa. OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA IS
TaHreHca U KoTaHreHca. [IoHsaTHe apkTaHreHca U apKKOTaHTeHCa.

9. ®opMmy.Jbl CJI0KEHUS

CuHyC, KOCHMHYC ¥ TaHI€HC CYMMBl M Ppa3HOCTHM JBYX apryMeHTOB. DopMyiibl
npuBeneHusa. CHHYC M KOCHUHYC JBOMHOrO aprymeHTa. Popmyavl NnoI08UHHO20 ap2yMenmd.
[TpeoOpa3oBaHue CyMMbI TPUTOHOMETPUYECKHX (DYHKIUII B MPOM3BENECHUS U MPOU3BEJICHHS B
CyMMY. Buipaoicenue mpuzonomempuieckux ()yHKYull 4epes maHeeHc NOI08UHHO20 ap2yMeHmda.
[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUI.

10. Tpuronomerpuyeckue GPyHKIMU YUCIOBOr0 apryMeHTa

Tpuronomerpuueckrue (yHKIHMH, UX CBOWCTBA M Tpa(UKH, MEPUOAUYHOCTb, OCHOBHOM
HepUo.

11. TpuroHomeTrpuyecKkue ypaBHeHusl 1 HEPABEHCTBA

Pemenune npocTediinX TPUTOHOMETPUYECKUX YPaBHEHMH M HepaBeHCTB. OCHOBHbBIE
CHOCOOBI pelIeHusl ypaBHEHUH. Peuwenue mpuecoHomempuyueckux Hepagecms.

12. DyieMeHTHI TeOPUH BEPOATHOCTET

TabnuyHoe u rpaduyeckoe npeacTaBieHue JTaHHbIX. Hucni06vle Xapakmepucmuku psaoos
OaHHUIX.

DneMeHTapHbIe U CIOXHbIE cOObITHS. PaccMoTpeHue ciiydyaeB W BEpOSTHOCTh CYMMBI
HECOBMECTHBIX  COOBITHII, BEpOSTHOCTh  IPOTUBOIOJOXKHOTO COObITUSA. [lonamue o
Hezasucumocmu codovimuti. Bepoamumocme u cmamucmuyeckas yYacmoma HACMYNIEeHUs
cobvimusl.

13. IloBTOpeHue Kypca ajaredpbl 1 MaTeMaTH4YeCKOro aHajau3a 3a 10 kiace




11 KUIIACC. Aaredpa n Ha4aj1a MaTeMaTH4eCKOI0 aHAJIN3A.

TEMA |. ®yukuuu. IlpousBoansie. UHTErpasbl.
1. ®yukuuu U ux rpapuxku
Onementapubsle ¢yHkiuu. MccrnegoBanume (QyHKIMH ¢ MOCTpOeHHE UX TpadUKOB
JleMeHTapHbIMU  MeTtofamu. OCHOBHBIE cIOCOOBl TpeoOpazoBanus TpadukoB. [ paguxu
@yHryuil, cooeparcawyux mooyau. I paguku ciodxcrvix yHKyuil.
2. IIpenen pyHKIUU ¥ HENPEPBIBHOCTH
[Tonstue mpenena  ¢yHkuuu.  OJHOCTOPOHHHE — MpPEIENbl, CBOWCTBA  IPEJENIOB.
HenpepriBHOCTh (hyHKIIUI B TOUKE, Ha HHTEpBale, Ha ompe3ke. HempepbIBHOCTh 3JIEMEHTapHBIX
bynkuuii. Paspuignvie pynxyuu.
3. OopaTHbie GyHKIUM
[Tonsite  obpatHOM  GyHKOUHU.  Bzaumno  obopammvie  ¢ynxyuu.  Obpamuvle
mpu2oHoMempuieckue QyHKyuu.
4. IlpousBoaHasn
[Tonsite mpousBogHOU. [Ipon3BoaHAsS CyMMBI, pa3HOCTH, MPOU3BEACHUS U YaCTHOTO JBYX
byHKmi. Henpepovlignocms @yuxkyuil, umerowux npoussoonyio, ougpgepenyuan. IIponsBogHbe
aneMeHTapHbIX QyHkuuii. [IponsBogHas cnoxnoit pynkuuu. /Ipouzsoonas oopammuoil yHKyuu.
5. [IpumeHeHne NPOU3BOTHOM
MakcuMyMm U MUHUMYM (pyHKUMU. YpaBHEeHUE KacaTenbHOU. [IpubnuxkeHHble BRIYUCICHUS.
Teopemvl 0 cpeonem. Bo3pactanue u yobiBanue (GyHKuuil. [Ipon3BOIHBIE BBICIINX MOPSIKOB.
Buinyxknocms epaguka gynxyuu. Sxcmpemym QyHKyuy ¢ eOUHCMEEHHOU KPUMuYeckol moukotl.
3amaun HA MakKCUMyM M MHHHMYM. Acumnmomul. [[poono-runeunas ¢gyukyus. IloctpoeHue
rpadukoB QyHKIMIA ¢ IpUMEHEHUEM NPOU3BOAHON. Popmyna u pso Teiinopa.
6. IlepBooOpa3Has U MHTErpal
[TonsTre mepBooOpa3zHOil. 3amena nepemennou u unmezpupoganue no uyacmsam. Ilnomane
KpUBOJIMHENHOW Tpaneuuu. OmnpeneneHHbld HHTErpan. [lpubaudicennoe viuucienue onpe-
Oenennozo umwmeepana. QPopmyna Hprotona — JleiiOnuna. CBoiicTBa oOmpeeNeHHbIX
UHTETPANOB. [IpumeHenue ONpeoeieHHbIX UHMEeZPAlo8 6 2eOMempUYecKux U Qu3udeckux 3d-
oauax. Ilonamue oughgpepenyuanvrozo ypasuenus. 3adauu, npugoosauue K ouppeperyuaibHuvim
VPABHEHUSIM.
TEMA Il. YpaBnenusi. HepaBencrBa. Cucremsl.
7. PABHOCHJILHOCTH YPABHEHHUIl M1 HEPABEHCTB
PaBHocuIbHBIC TPe00pa30BaHUsl yPABHEHUI M HEPABCHCTB
8. YpaBHeHusi-cieacTBus
[Tonsatne  ypaBHeHHs-cleICTBUS. Bo3BegeHHe  ypaBHEHHUS B UYETHYIO  CTEIEHb.
[TorennmpoBanue norapupmMuuecKkux ypaBHeHHH. [IpuBeneHne mogoOHBIX YICHOB YpaBHEHHS.
OcBoOoXkaeHue  ypaBHEHMs ~ OT  3HaMmeHaTens.  [lpumenenue  nocapugmuueckux,
MPULOHOMEMPULECKUX U OPY2UX POPMYIL.
9. PaBHOCH/IBHOCTH YPaBHEHHUI M HEPABEHCTB CHCTEMaM
Perienne ypaBHEHHI C MOMOINBIO CHCTeM. Ypaenenus euoa fla(x)) = f(f (x)). Pemenne
HEPABEHCTB C MOMOIIBIO cucTeM. Hepasencmea suoa fla(x)) > f(f (x)
10. PaBHOCHJILHOCTb YPABHEHH I HA MHOXKeCTBAX
Bo3Benenue ypaBHeHHS B UYETHYIO CTENEHb. YMHOOdCeHUe YpasHeHus Ha @DYHKYUIO.
Jlozapugpmuposanue u nomenyuposanue ypasHenul, npugeoeHue noOOOHbIX YleH08, npuMeHe-
HUe HeKOMOopbIX POpMYIL.
11. PaBHOCH/ILHOCTH HEPABEHCTB HA MHOKECTBAX
Bosgedenue nepagencmea 6 uemHyro cmeneHv U YMHOMCEHUE HEPABEeHCMBA HA (DYHKYUIO,
HOMEHYUPOBaHUe J102apUuPMuUYecKux Hepasencms, npueeoeHue noOO0OHbIX YeHO8, NPUMEHeHUe
Hekomopuix ¢popmyn. HecTporue HepaBeHCTBA.
12.MeToa npoMe:KyTKOB /IJisl yPABHEHHI1 1 HEPABEHCTB
YpaBHEHHS 1 HEPABEHCTBA C MOIYJIAMU. METO] HHTEPBAJIOB ISl HETIPEPBIBHBIX ()YHKITHIA.
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13. Ucnoab3oBaHue cBOHCTB GYyHKIUMIA NPU pellleHUH YPABHEHUIi U HEPABEHCTB
Hcnonvsosanue obnracmeu cyuwjecmeosanus, HeOMpUYaAmeibHOCMU, O2PAHUYeHHOCIU,
MOHOMOHHOCMU U IKCIMPEMYMO8 (HYHKYUU, CEOUCME CUHYCA U KOCUHYCA NpU peuleHuu
VPaGHeHUll U HEPABEeHCMa.
14. Cucrembl ypaBHeHHUH € HECKOJIBKUMHU HEM3BEeCTHBIMH
PaBHocunbHOCTE cucteM. CucreMa-ciencTBue. MeroJ 3aMeHbl HEU3BECTHBIX. Paccyaicoenus
C YUCTOBLIMU 3HAYEHUAMU NPU PEeUleHUU CUCTNEM YPAGHEHUL.
TEMA I11. IToBTOpenne Kypca ajre0pbl 1 Ha4aJl MaTeMaTH4eCKOro anajausa 3a 10-11

KJIACChbI

10 KUIIACC. I'eomeTpust
1. IloBTOpEHUE CBEeACHNH U3 INIAHMMETPHUH
VYIIIBl M OTPE3KH CBA3AHHBIE C OKPYKHOCTBIO. Pemenue tpeyronbHukoB. Teopembl Menenas u

Uessl. Dmumuric runepbo1a 1 napadorna.

2. BBenenne AKCMOMBI CTEPEOMETPUM U UX CJIEICTBHS
[Ipeamer crepeomeTpun. AKCHOMBI cTrepeomeTpun. HekoTophle cleCTBUS U3 aKCHOM.
3. IMapanjieJbHOCTH NPSIMBIX M MJIOCKOCTEH

[TapannenpHOCTh TPSAMBIX, NPAMOM M IUIOCKOCTU. B3auMMHOE pacmnosiokEeHHue ABYX
IOpSIMBIX B IPOCTPAHCTBE. YTOJd MEXAy IByMs HpsAMbIMHU. [lapainenbHOCTh IUIOCKOCTEH.
Terpasap u napasuiesIenuIe .

4. IlepneHAMKYIAPHOCTH NPAMBIX H IJIOCKOCTEH

[lepneHMKyIAPHOCTE NPAMOW M IUIOCKOCTH. [leprneHIuKynsp M HaKJIOHHBIE. YTOJ
MEXIYy MNpAMONM M IUIOCKOCTBbIO. JIByrpaHHbli yrois. IlepneHIuKyIsIpHOCTb IUIOCKOCTEH.
Tpexepannwiii y2on. Mrozoepantwiil y20i.

5. MHOrorpaHHUKH

[Tonstne MHOrorpannuka. Ilpusma. Ilupamuna. IIpaBunbHbIE MHOTOTPAaHHUKH.

6. [loBTOpenue. Pemenue 3agay.

11 KJIACC. I'eomeTpusi
1. BekTopbl B IPOCTPAHCTBe.
[TonsiTue BekTopa B mpocTpaHcTBe. CloKEeHHE U BBIYMTAaHUE BEKTOPOB. Y MHOKEHHE
BeKTOpa Ha uncio. KoMruianapHbeie BEKTOPHI.
2. MeToa KOOpPAMHAT B IPOCTPAHCTBe. JIBHKEeHHs.
KoopauHaTel TOUKH U KOOpAUHATHI BeKTOpa. CKaIIpHOE MPOU3BEICHIE BEKTOPOB.
Ypasnenue nnockocmu. JIsnxenus. Ilpeobpazosanue nooodous.
3. HuauHap, KoHyc, map.

[Tonarue nununapa. [Inomane noBepxHocty nuiauHapa. [Tonstue konyca. [Tnomanp
MMOBEPXHOCTH KOHYyca. Y ceueHHbIi konyc. Cdepa u map. YpaBuenue cepol. Bzanmnaoe
pacrmioniokeHue cdepsl 1 ockoctd. KacatenpHas miaockocTs k cdepe. [lnomans cdepsl.

4. O0Bbembl Tel.

O06wem npsiMoyroibHOro napauienenunena. OobemMsl IPSAMON IPU3MBI U IIWIMH/PA.
O0beMbl HAKIIOHHOM MPU3MBI, TUpaMu bl U KoHyca. O0beM mmapa u miomaasb chepbl. O0bemMbl
IIapOBOT'0 CErMEHTA, IIAPOBOI'0 CJIOS U IIAPOBOTO CEKTOpA.

5. HexoTtopble cBeleHHs U3 NJIAHUMETPHUH.
YVenvr u ompesxu, cesazannvie ¢ okpyscnocmoio. Pewenue mpeyzonvrukos. Teopemvr Menenas u
Yeeswvl. dnnunc, eunepbona u napadona.

Hzyuenue 3Tux TeopeM 1 GopMyi 11esecoo0pa3HO COBMECTUTD C PACCMOTPEHHEM TeX

VI MHBIX BOTIPOCOB CTEPEOMETPHH:
® TEopeMbl 00 yIiiax v OTpe3Kax, CBA3aHHBIX C OKPY>KHOCTBIO, PACCMOTPETH MPH U3YUYEHUH
tembl «Cdepa u mapy;
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e paznuyHble HOPMYIIBI, CBI3aHHBIE C TPEYTOILHUKOM, — IPH U3YYEHUHU TEMBI
«MHOrorpaHHUKU», B 4aCTHOCTH, TeopeMbl MeHenas u UeBbl — B CBA3M ¢ 337a4aMU Ha
[IOCTPOECHUE CEYEHUI MHOTOTPaHHHUKOB;

e cBezeHus 00 amuice, runepoose u napadosie UCIoNIb30BaTh IPH PACCMOTPEHUU

CEYEHUM [MUIMHIPUYECKON U KOHUYECKON MOBEPXHOCTEM.

6. O0oO1aroiiee MOBTOPEHHUE.

TEMATHUYECKOE INTAHUPOBAHUE

«MATEMATUKA: AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

10-11 KJIACC

Copaepixanne Kosmmyec | XapakTepucTHKA OCHOBHBIX BH/IOB /I€ITE/IbHOCTH JlefiITeIbHOCTD YYUTeJIs C Y4eTOM
MaTrepuaia TBO YUeHHKa pa6oyeii MporpaMMbI BOCIIMTAHUS
4acoB (Ha ypoBHe yueOHbIX JeiiCTBHIi)
10 xnace
I'nasa I. Kophu, 72 BBINONHATE  BBIYUCIEHUS C  ACHCTBUTEIBHBIMU ‘YcTaHOBIIEHHE JOBEPUTEIIBHBIX
CTENeHH, JI0rapu(pMbI YHCIIaMU (TouHBIE u pUOIIKEHHBIE), OTHOILICHUH MEXAY yUUTEIIeM 1
JleficTBUTE/IbHBIE 12 pe0Opa30BEIBATE YNCIIOBBIC BEIPAKEHUS. YYEHUKaMH, CHOCOOCTBYFOIIHX
qyuciaa IIprmensATh 0003HAUEHHS OCHOBHBIX MOJJMHOXKECTB [O3UTUBHOMY BOCIIPHSTHIO YYAIIMHUCS
MHO)KECTBA JIEUCTBUTEIBHBIX YUCEN, 0003HAUCHUS TpeOOBaHUii U NPOCKO yuuTens,
YHCIIOBBIX IPOMEXKYTKOB. [[pUMEHSTH METOX [PHBIICYCHHUIO X BHUMAHHS K
MaTeMaTHYeCKOi MHIIYKIIUHN JUT JJOKa3aTebCTBa obcyk1aeMoii Ha ypoke HH(pOpMaIuH,
PaBEHCTB, HEPABCHCTB, YTBEPIKICHU, 3aBUCALIINX AKTHBHU3ALMU UX [03HABATE/IBHOM
OT HaTypPAJIBHOTO M. JIeATETTbHOCTH.
OnepupoBaTs (HOpMyIIaMHU [T YKCIIa IEPECTAHOBOK,
pa3MelleHuii U codeTanuii. J[0Ka3piBaTh YUCIIOBBIE ITpuBJieueHne BHUMAHHS IKOJIbHHKOB K
HepaBeHCTBa. [[pUMEHSITh CBOICTBA JIEITMMOCTH UCHHOCTHOMY aClICKTy H3y1acMbIX Ha
(cpaBHEHHS 110 MOJTYIIIO M), LEJIOYHCIEHHOCTD YpOKax SBJICHIH, OpraHU3allLl nx PE‘GOTH
HEU3BECTHBIX HPH PELICHUN 3a[ad. C IOJIy4acMOM Ha ypOKe COLMaJIbHON
3HaYMMOM HHMOPMALHH —
MHULMUPOBAHUS €€ 00CYKACHHS,
BBICKA3bIBAHNS yJaIIIMHCS CBOETO
MHEHHS, BBIPAOOTKH OTHOLICHUS.
IMoGyxaenne MKOILHUKOB COOMI0IaTh HA
YpOKe OOLIETPHHSATHIE HOPMBI OBEICHHUS,
TpaBHIIa OOMIEHHS CO CTApPIINMH
(yunTensmMm) ¥ CBEpCTHUKAMI
(IIKOJIbHUKAMHU ), IPUHIIUTIBI y4eOHOH
JIMCIIUTUIMHEI ¥ CAMOOPTaHN3AIH.
IprMeHeHre Ha ypOKe HHTEPaKTUBHBIX
(hopM paboThI yUaIUXCs:
MHTEIUICKTYAIIbHBIX UIP, CTUMYJIHPYIOIIHAX
MI03HABATEIHHYO MOTHBAIIHIO
IIKOJIBHUKOB; TPYIIIOBON PabOTHI MIIH
paboTHI B Mapax, KOTOPhIE yyaT
IIKOJILHIKOB KOMaHIHOH paboTe n
B3aUMOZCHCTBHS C APYTHMHU JICTHMU.
PanunonajibHbIe 18 JlokasbiBath (popmyry 6mHOMa HetoToHa 1 ocHOBHBIE | IIpuBiIeueHne BHUMAHNS MKOJTFHUKOB K
YpPaBHeHHsI U KOMOMHATOPHBIC COOTHOIICHHSI Ha OWHOMMAJbHBIC | IIEHHOCTHOMY acIeKTy H3y4aeMbIX Ha
HepaBeHCTBa ko3 punnentsr. [To1b30BaThCs TPEYTOIBHUKOM YpOKax sIBJICHHUIT, OpraHU3aLUs UX PaOOTHI

ITackaist jurst pereHus 3aa4 0 OHHOMUAIBHBIX

ko3 punmentax. OLeHNBaATh YUCIO KOpPHEH
1enoro anredpamdeckoro ypasHeHus. Haxonuts
KPaTHOCTh KOPHEH MHOToWIeHa. YMeTh JeIUTh
MHOTOUJICH HA MHOTOYIEH (YrOJIKOM MM IO CXeMe
T'opHepa). Mcnonb30Bath Je1eHHe MHOTOUWIEHOB ¢
OCTaTKOM JUIS BBIICJICHHS 1IEJIOi YacTH
anredpanvyecKoi IpoOH NpH PEIICHUH 3a1a4.

VYMeTh pemaTh paloHANbHBIC YPaBHEHUS H HX
CHCTEMBL. [IpUMEHATE pa3inuHble  MPHEMBI
pelIeHUs] LeNIbIX anreOpandecKux ypaBHEHHUIL:
o00p LETbIX KOPHEH; pa3noKeHue Ha MHOKHTEIN
(BKJTIOYAst METOJ[ HEONpPeACNEHHBIX
K03()(DUIIMEHTOB); TMOHMKCHUE CTCHCHU
YpaBHEHHS; TIOJICTAHOBKA (3aMEHA HEM3BECTHOTO).
HaxoquTh YHCIOBBIE TNPOMEXKYTKH, COJCPIKAIIIEC
KOpHHM aJireOpanyeckux ypaBHeHuid. Pematp

C MOJTy4aeMoii Ha ypOKe COIMaTbHON
3HaYUMOU HH(pOpMALIH —
MHUIUHPOBAHUS €€ 00CYKACHHS,
BBICKA3bIBaHHS YYaIIUMHUCS CBOETO
MHEHHS, BBIPAOOTKH OTHOLICHHUS.

[oOy>xaeHne MKOIBHUKOB COOMIOAATh Ha
YpOKe OOIIETPHHSITHIE HOPMBI ITOBEACHMS,
IpaBmIIa OOLIEHHUS CO CTAPIIMMU
(Yy4uTENIMH) U CBEPCTHUKAMH
(IIKOJIbHUKAMH ), IPUHIIUTIBI y4eOHOH
JIUCIMIUIMHBL ¥ CAMOOPTaHU3aIHH.

ITprMeHeHNe Ha ypOKe HHTEPaKTHBHBIX
dhopm paboThl ydamuxcs:
HHTEIUIEKTYaIbHbIX TP, CTAMYJITUPYIONIHX
MI03HABATENIBHYIO MOTHUBALHIO
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palrOHaJIbHBIC HEPABCHCTBA METOAOM MHTEPBAJIOB.
Pemiate cucrembl HEPaBEHCTB.

IIKOJIBHUKOB; TPYIIOBOH pabOThI MK
palboThI B TTapax, KOTOPhIE y4aT
IIKOJIBHIKOB KOMaH/IHO# paboTe n
B3aUMOZCHCTBHS C APYTUMH JICTBMH.

Kopensb crenenu n 12 DopmynupoBats onpeeneHus QyHKINH, e& YcTaHOBIIEHHE JOBEPUTEIIBHBIX
rpaduka. PopMyIMPOBATH U YMETh JI0OKA3bIBATh OTHOILICHUI MEX/y yUUTEIeM U
cBoiicTBa (yHKIMK Y = X". DOPMYIHPOBATH Y4EHHKaMH, CIIOCOOCTBYIOIIHMX
olIpeieIeHNs KOPHS CTEIeHHU N, apu(METHIECKOTO MIO3UTHBHOMY BOCIIPUSTHIO YJaIlIUMUCS
KopHst cTenenu N. @opMynupoBaTh CBOWCTBA TpeOOBaHUiA U IPOCHO yUHUTEIS,

KOpHEil ¥ IPUMEHATh UX IPH NIPEoOpa30BaHUN HPHBIICYCHHIO NX BHUMAHHS K

YHCJIOBBIX X OYKBEHHBIX BBIpaXKEHHUIT. BEIMONHATE o0cyxIaeMolt Ha ypoke HH(popManuy,

1peoOpa30BaHus UPPALMOHAIBHBIX BBIPAYKEHUM. aKTHBU3ALMHU UX TI03HABATEIbHON

dopmMyaupoBath cBoiicTBa GpyHKIMK Y = X', JIEATENILHOCTH.

CTPOHTH Tpaduk
IMToOyxneHne MIKOIFHUKOB COOIIONATH Ha
YpOKe OOIIENPHUHSTHIE HOPMBI ITOBEJICHHS,
HpaBHJIa OOIICHHS CO CTapPLINMH
(Y4uTensiMu) U CBEPCTHUKAMU
(WIKOJILHUKAMH), TIPUHIHUIIB! yIeOHOH
JIMCLUILIMHBL U CAMOOPTaHU3aLMH.
[IpuMeHeHHe Ha ypOKe HHTEPAKTUBHBIX
¢hopM paboTH! ydamuxcs:
HHTEIUIEKTYalbHbBIX UIP, CTUMYIUPYIOIIHX
[03HABATEIbHYI0 MOTHBALMIO
IIKOJIGHUKOB; TPYIIIIOBOI pabOTHI MK
paboTHI B Tapax, KOTOpHIE ydaT
LIKOJILHUKOB KOMaH/IHO# paboTte u
B3aMMOJCHCTBUS C APYTUMHU JETHMH.

Crenensn 13 DopMynupoBaTh ONpeeeHUs CTEIEHNU C YcraHOBIIEHUE JOBEPUTENBHBIX

M0JI0KHTETHLHOT0 paLHoHaIBHBIM IT0Ka3aTeneM. PopMyIpoBaTh OTHOLICHHIT MEXIY yIUTENIeM U

qyuciaa CBOI{CTBA CTEIEHH C PALIOHATBLHBIM [T0Ka3aTelIeM U YYEHHKaMH, CIIOCOOCTBYIOIINX
HPUMEHATH UX IIPU HPe0OPa30BaHUU YHCIIOBBIX H HO3UTUBHOMY BOCIIPUSATHIO YYaIIMHUCS
OyK- BEHHBIX BEIpakeHUH. DOopMyIIHpoBaTh TpeOOBaHUH U IPOCKO yIHTEIs,
OIIpeJIeIICHNUS] CTEIICHN ¢ HPPALOHAIBHEIM MIPUBJIEYCHUIO MX BHUMAHHUS K
MOKa3aTeseM U e€ CBOWCTBA. o0cyx1aeMoii Ha ypoke nHdpopmanu,
DopMyupoBaTh ONpeeIeHne Ipenesia AKTHBH3AIUH UX II03HABATEIHEHOM
IOCIIeZI0BATEIILHOCTHU, IPHBOAUTE NIPHMEPHI JIeATEILHOCTH.
0CIIEI0BATEILHOCTEH, MMEIOIINX HPE/IeN U He
HMEIOMINX TIPeJieNia, BEIMUCIAT HECIO0KHBIE IIpuMeHeHne Ha yPOKE HHTCPAKTUBHBIX
peIENbl, PENIaTh 3a/[a4H, CBA3aHHbIE C OECKOHEUHO (opm paGoTsl yuamuxes:
yOBIBaIOILIEH T€OMETPUYECKOI IPOrpecCuei. HHTEIUIEKTYAIbHBIX UI'P, CTUMYIMPYIOIIUX
DopMypoBaTh CBOMCTBA MOKA3aTEILHON N03HABATEIbHYIO MOTHBALIUIO
PyHKIIH, cTpoTH €& rpaduk. TTo rpaduky IIKOJIBHUKOB; TPYIIIOBON PabOThI MK
MOKa3aTeNbHON (yHKIINK OMUCHIBATH € CBOWCTBA. paGoTEI B mapax, KOTOpBIE yaaT
[TprBOUTE MPUMEPHI TOKA3aTENbHOH QyHKIIH IIKOJLHHKOB KOMAH/IHON pabore 1
(3agaHHOH ¢ MOMOMIBI0 rpadKa Wik HOpMyJIbl), B3aMMOJEHUCTBUA C APYTHMH ACTbMH.
obOazaroniei 3aaHHbIMH CBOIMCTBAMH. YMETH
TI0JIB30BATHCSI TEOPEMOH O Ipejierie MOHOTOHHOU
OIpaHHYEHHOI OCIIeI0BATEIBHOCTH

Jlorapugmbi 6 DopMynupoBath onpeeneHue Jorapudma, 3HaTh YcTanoBieHue AOBEPUTEIbHBIX
cBoifcTBa JorapumoB. [[oka3sIBaTh CBOHCTBA OTHOLICHHIT MEXIY yIUTENIeM U
norapu()MoB ¥ IPHUMEHSTH CBOHCTBA IIPH YYEeHHKaMH, CIIOCOOCTBYIOIIIX
peoOpa3oBaHUN YUCIOBBIX U OYKBEHHBIX MO3UTUBHOMY BOCTIPUSATHIO YYaIIHMHUCS
BBIPA)KCHUH. TpeOOBaHUH U IPOCKO yIHUTENs,
BemonHATs TpeoOpa3oBaHUs  CTEHEHHBIX U TIPUBJICYCHUIO NX BHUMAHHUS K
norapumMuIeckux Beipakenuit. [To rpaduky o0cyxaemMoii Ha ypoke nHdpopmau,
norapumMuIeckoil QyHKIUH ONUCHIBATE €& AKTHBHU3AINH UX TI03HABATEIEHOM
cBoifcTBa. [IpUBOANTE PHMEpPHI JIOTapUPMIIECKHX JIeATEILHOCTH.

(yHKIMI (331aHHBIX € TOMOIIBIO TpadHKa HIIH
(hopMyJIbl), 00J1aJAIOIIHX 3aJaHHEI- MH CBOHCTBAMH
IMokasaTesibHbIC H 11 Pemate npocreiinme nokasaTenabHble U YcTaHoBeHue AOBEPUTEIbHBIX

JorapuMuyecKue
YPaBHeHHsI H
HEPaBeHCTBA

norapuMuUecKue ypaBHEHHs H HEPaBEeHCTBA, a
TaKXKe YpaBHEHHs M HEPABEHCTBA, CBOJSIIUECS K
MPOCTEHIINM IIPU MOMOIIN 3aMEHBI HEH3BECTHOTO

OTHOIICHU MEX/y YUHTEIeM U
YYEeHHKaMH, CII0OCOOCTBYIOIIIX
MO3UTUBHOMY BOCTIPUSATHIO YYaIIMHUCS
TpeOOBaHUii U MPOCKO yduTeNs,
MIPUBJICUYCHHUIO HX BHUMAHUS K
o0cyx1aemMoii Ha ypoke nH(popMaIuH,
AKTHBHU3AIMY UX [I03HABATEIBHOMN
JIeATEITbHOCTH.

IIprMeHeHNe Ha ypOKe HHTEPaKTHBHBIX
dhopm paboThl ydamumxcs:
MHTEIUICKTYAIIbHBIX UIP, CTUMYJIHPYIOIIAX
MI03HABATENBHYIO MOTHUBALHIO
IIKOJIBHUKOB; TPYIIIOBON PabOThI Wi
paboTHI B Mapax, KOTOPhIE y4aT
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LIKOJIbHUKOB KOMaHIHOM pa60Te u
B3aMMOJICHCTBHUS C JAPYruMH A€TbMH.

Taasa II. 45 DopMyIMpoBaTh ONpEJIEICHHE YIiIa, HCIONb30BaTh [ToOyxaeHne MKOILHUKOB COOMIOATh Ha
Tpuronomerpuieckue TpajyCHYIO M pajHaHHyio Mepsl yria. [lepeBoants ypOKe OOIIEHPHHSATBIC HOPMbI ITOBEJICHNUS,
(hopmyubl. TPpaTyCHYIO MEpY yIia B paiiaHHyI0 U 00paTHO. IpaBuJIa OOLIEHUS CO CTAPIIIMU
Tpuronomerpuieckue DopMyIMpoBaTh ONpPE/IEICHHE CHHYCa U KOCHHYyca (yuuTensiMM) U CBEPCTHUKAMU
pyHknuu yria. (LLIKOJIBHUKAMH ), TIPUHLIHIIBL yIeOHOH
CHHYC ¥ KOCHHYC yIJa 7 3HaTh OCHOBHBIE ()OPMYJIBI IS Sin @ U COS a U JIUCIUIUIMHBL ¥ CAMOOPTaHU3AIIH.
HPUMEHATH UX IIPU HPe0Opa3oBaHUU
TPHIOHOMETPHYECKUX BBIPAXKEHMIL. ITpuMeHeHNe Ha ypOKe HHTEPAKTHBHEIX
DopmMyIMpoOBaTh ONPEIENEHUs APKCUHYCa 1 opm paGoTsi yuamuxcs:
ApKKOCHHYCa YHCJIa, 3HAaTh M HPUMEHSTH popmyinpl | WHTCIUIEKTYATIBHBIX UIP, CTUMYJIMPYROIIMX
JUISL apKCHHYCa M apKKOCHHYca [I03HAaBaTENbHYIO MOTUBALHIO
LIKOJIbHUKOB; IPYIIIOBOH paboThl MK
paboTEI B Iapax, KOTOPHIE ydaT
IIKOJIFHUKOB KOMaHJHOU paboTe 1
B3aUMOZCHCTBHUS C APYTHMHU JICTBMU.
TaHreHc u KoTaHTeHC 6 DopmyIMpoBaTh ONMpEeNcHNs TAHTeHCa U YcraHOBIICHHE TOBEPUTEIBHBIX
yria KOTAHI'€HCa yIiIa. 3HaTh OCHOBHBIC (POPMYJIBI JUIS tg @ | OTHOLICHHH MEXJLY yYUTEIEM U
U ctg a M IPUMEHSATH UX IIPU IPeodpa3oBaHuU Y4EHHKaMH, CIIOCOOCTBYIONHX
TPUTOHOMETPUYECKUX BhIpaskeHHi. DopMyIHpoBaTh | MO3UTHBHOMY BOCHPHATHIO YIAIMUCS
OIpE/eIeHUsT apKTaHI'eHCa M apKKOTaHIeHca TpeOGOBaHUI U NPOCHO yuuTeNs,
qyclla, 3HATh M IPHUMEHATH (OPMYIIBI IS [PHBIICYCHHUIO X BHUMAHHS K
apKTaHTeHCa U apKKOTAaHT€HCa obcyk1aeMoii Ha ypoke HH(pOopMaIuH,
AKTHBHU3ALMU UX [I03HABATEIILHOMN
JIEATEILHOCTH.
ITprMeHeHNe Ha ypoKe HHTEPAKTHBHBIX
(hopM paboTH! yJamuxcs:
MHTEIUICKTYAJIbHBIX UI'P, CTUMYJIHPYIOLIHNX
MI03HABATEIHHYIO MOTHBALIUIO
IIKOJIEHUKOB; TPYIIIIOBOI pabOTHI MK
paboThI B IIapax, KOTOPbIE y4ar
IIKOJIFHUKOB KOMaHJHOU paboTe 1
B3aMMOJCHCTBUSA C APYTHMH JIETBMH.
DopMy.IbI CJIOKEHUS 11 3HaTh (HOPMYIIBI KOCHHYCA Pa3HOCTH (CYMMBI) IBYX [IpuBreuyeHne BHUMaHUS IKOJIBHUKOB K
yIII0B, ()OPMYIIBI ISl IOTIONHNTEIBHBIX YIIIOB, LICHHOCTHOMY aCIIeKTY H3y4aeMbIX Ha
CHHYCA CyMMBbI (Pa3HOCTH) JABYX YIJIOB, CYMMbI 1 YPOKax sIBJICHUH, OpraHu3anus ux padoTsl
Pa3HOCTH CHHYCOB M KOCHHYCOB, ()OPMYJIBI JULS C MOJTy4aeMoii Ha ypOKE COIMaTbHON
JIBOWHBIX U HOJOBUHHBIX YIJIOB, 3HaYUMOI HH(OpMaLUK —
HPOM3BEACHHS CHHYCOB U KOCUHYCOB, (hOPMYJIBI ISt MHULMUPOBAHUS €€ 00CYKACHHS,
TaHTEHCOB. BBICKA3bIBaHMS YYaIIUMHUCS CBOETO
BBInOnHATE MpeoOpa3oBaHus TPUTOHOMETPHYECKHX | MHEHHsS, BBIDAOOTKU OTHOIICHHUS.
BBIP@XKCHHI IPU TTOMOIIH GopMyIT
[IpuMeHeHNe Ha ypOKE HHTEPAKTUBHBIX
(hopm paboThI yUaIUXCsL:
HHTEIUIEKTYaIbHbIX TP, CTUMYJIUPYIOIIHX
[03HABATEIIBHYI0 MOTHBALMIO
IIKOJIBHUKOB; TPYIIIOBOH PabOTHI MK
paboTHI B Tapax, KOTOPhIE ydaT
IIKOJIBHUKOB KOMaH/IHO# paboTe n
B3aUMOZCHCTBHS C APYTHUMHU JICTEMU.
Tpuronomerpuieckue 9 3HaTh ONMPEEICHNs] OCHOBHBIX TPUTOHOMETPUUYECKHUX | YCTaHOBJICHHE TOBEPUTEIBHBIX
(pyHKIHH YHCTOBOTO (yHKUMIA, UX CBOICTBA, yMETh CTPOUTH UX TPadHKH. OTHOIICHU MEX/y YUHTEIeM U
apryMeHTa ITo rpadpkaM TPHTOHOMETPHIECKUX (pyHKITHIA YYEeHHKaMH, CII0OCOOCTBYIOIIIX
OIMCHIBATh HX CBOHCTBA MO3UTUBHOMY BOCIIPUSATHIO YYaIIHMHUCS
TpeOOBaHUii U MPOCKO yduTens,
TIPUBJICYCHUIO MX BHUMAHHUS K
o0cyx1aemMoii Ha ypoke nHdpopmanu,
AKTHBHU3AIMK UX [O3HABATEIIBHOM
JIeATETTEHOCTH.
TpuroHomerpuyeckue 12 Pemath npocTeiiiye TpUroHOMETpHYECKUE YcTaHOBIICHUE TOBEPHUTEIBHBIX
YPaBHeHMS U YpaBHEHHsI, HeDABEHCTBA, 4 TAKXKE YPaBHEHUS OTHOLICHHIT MEXIY yIUTENIEM U
HepPaBeHCTBA HEPaBEHCTBA, CBOASIIMECS K MPOCTEHIINM pH Y4EHHKaMH, CHOCOOCTBYIOIINX

TIOMOIIH 3aMC€HBI HEU3BECTHOTI'O, pema‘rb
OJIHOpOZ[HLIe ypaBHeHI/Iﬂ. an/IMer{TL BCE HSy‘{eHHBIe
CBOWCTBA U CIIOCOOBI PEHICHHS TPUTOHOMETPHYECKUX
ypaBHeHI/Iﬁ u HepaBeHCTB l'IpH pemem/m l'lpI/IKJ'[aZ[HLIX
3a1a4. Pema-n; TpI/IFOHOMeTpI/IquKI/Ie ypaBHeHm[,
HepaBeHCTBa npu TIOMOIIIY BBEJICHUS
BCIIOMOI'aTeJIbHOI'O yrja, 3aMCHbI HEU3BECTHOI'O t=
sin X + €oS X

TO3UTUBHOMY BOCTIPUSATHIO YYaIIMHCS
TpeOGoBaHMI U IPOCKO yaHTENs,
HPUBJICYCHHIO HX BHUMAHUS K
obcyk/IaeMoii Ha ypoke HH(pOpMaIuH,
aKTHBHU3AIlMN UX MO3HABATEIBHOMN
JESITENIbHOCTH.

TIpuMeHeHHe Ha YPOKE HHTEPAKTHBHBIX
¢hopM paboTHI yJammuxcs:
MHTEIUICKTYAIBHBIX UI'P, CTUMYJIPYOIIHX
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MI03HABaTENbHYIO MOTUBALIMIO
IIKOJIBHUKOB; TPYIIOBON pabOThI MK
paboTEI B Mapax, KOTOPHIE ydatT
IIKOJIBHUKOB KOMaHJIHO# paboTe n
B3aHMOJIEHCTBYSA C IPYTUMU JETbMH.

I'nasa III. DneMeHTHI 8 [TpuBOAUTH NPUMEPHI CITy4alHBIX BEJIU- UHH (YHCIIO YcraHOoBIIEHHE JOBEPUTEIIBHBIX
TeOpUH BeposiTHOCTEN YCIIEXOB B CEPUH HCIBITAHHHN, YUCIIO TOMBITOK IPH OTHOILCHUI MEX/y yUUTEIeM U
BeposiTHOCTB COOBITHS 6 yraJbIBaHHUH, pa3Mephl BBIMTPHIIA (IIPHOBLIH) B Y4EHHKaMH, CIIOCOOCTBYIOIHX
Yacrora. YciaoBHas 2 3aBHCHMOCTH OT CJIy4alHbIX OOCTOATENBCTB U T. I1.). | MO3UTHBHOMY BOCIPHATHIO YHaI[UMUCS
BEpPOSATHOCTH Haxomute  MaTeMaTH4ecKOe OXKHMIAHUE U TpeOOBaHUiA U IPOCHO yIHUTEIs,
JICIIEPCHIO CITyJaiHOH BEJINYUHEI B CITydae MIPUBJIEYCHHUIO MX BHUMAHUS K
KOHEYHOT'0 YKCJIa UCXO/0B. Y CTaHABJIMBATh o0cyxaaeMoi Ha ypoke HH(popMaruy,
HE3aBUCHMOCTb CIIy4ailHbIX BeanuuH. [lenats AKTHBHU3ALMU UX [I03HABATEIBHOM
000CHOBAaHHBIE MPEIIIOI0KEHHS O HE3aBUCHMOCTH JIeATEILHOCTH.
CITy4aifHbIX BEJIUYMH HA OCHOBAHUH CTaTUCTHYECKUX
JIAHHBIX
HTorosoe noBTopenue 11
HUTOro 136
11 kamace
I'naBa I. ®ynkuumn. 60 3HaTh ONpEENICHUS IEMEHTaPHOI (yHKIMH, YcTaHOoBIIEHHE JOBEPUTEIIBHBIX
IIpousBoanbie. OrpaHHYEHHOH, UéTHOM (HEUETHOM ), IepHOIMYECKOH, | OTHOIIEHHH MEXIY yUUTENEeM U
HHTerpanst Bo3pacTaromei (yorBaromeii) GpyHknun. [[oka3pBaTh | y4eHHKaMH, CIIOCOOCTBYIONIHX
DYHKIHH U UX 9 cBoiicTBa (DYHKIMIA, HCCIe0BaTh QYHKIIUK HO3UTUBHOMY BOCIIPUSATHIO YYaIIUMHCS
rpapuku 9JIEMEHTAPHBIMU CPEJICTBAMU. BhINOIHATH TpeOOBaHUii U NPOCKO yuuTens,
npeobpa3oBaHus rpaUKOB dIIEMEHTAPHBIX (PYHKIMI: | NPUBJICYEHUIO NX BHUMAHHS K
C/IBUT'HY BJIOJIb KOOPJMHATHBIX OCEH, CXKATHE U o0cyx1aeMoii Ha ypoke nHdpopmanu,
PAcTsHKEHHUE, OTPAKEHUE OTHOCHTENBHO OCCH, AKTHBHU3ALMU UX [03HABATEIIBHOM
CTPOHTBH TPpAapUKH PYHKIHH, COOESPIKAIIIX MOJIYIIH, JIEATEILHOCTH.
rpadMKy CIOKHBIX (QYHKLHUI.
ITo rpadukam QyHKIMIT ONUCHIBATH UX CBOHCTBA ToGyx1eHne MKOTEHUKOB COOMONATE Ha
(MOHOTOHHOCTB, HAJIMYHE TOYEK MAaKCUMyMa, YPOKE OGLICIPHHSATBIC HOPMBI [IOBEICHHS,
MHHMMYMa, 3HaYEHHs. MAKCUMYMOB U MUHMMYMOB, TPABHIIa OOIIEHUS CO CTAPUIHMH
OrPaHUYEHHOCTD, YETHOCTh, HEYETHOCTS, (yunrensivMu) 1 CBEpCTHHKAMH
I1ePHOANTHOCTD) (IIKOJIbHUKAMH), TIPUHIHUIIBI y4eOHOH
JIMCLUIUIMHBL U CAMOOPTaHNU3aLMH.
ITprMeHeHNe Ha ypoKe HHTEPAKTHBHEIX
¢hopM paboTh! ydamuxcs:
MHTEIJUICKTYAJIbHBIX UI'P, CTUMYJIHPYIOLIHNX
[I03HaBaTENbHYIO MOTHUBALHIO
IIKOJIGHUKOB; TPYIIIIOBOI pabOTHI MK
paboThl B Iapax, KOTOPbIE y4ar
IIKOJIFHUKOB KOMaHJHOU paboTe 1
B3aMMOJCHCTBUS C APYTUMHU JETHMH.
Ipenen pynxkuun n 5 OOBSCHATH U HWIUTIOCTPHPOBATH TTOHSTHE IIpeiea YcraHOBIICHUE TOBEPHUTEINBHBIX
HeNnpepbIBHOCTH (dyHKIMH B TOUKE. OTHOLICHHIT MEXIY yIUTENIeM U
[puBoauTh MpUMEPH! HYHKIUH, HE UMEIOIINX Y4EHHUKaMH, CHOCOOCTBYIOIIHX
peJiena B HEKOTOPOi TOUKe. MIO3UTHBHOMY BOCIIPUSTHIO YYaIIUMUCS
3HaTh U NPUMEHSTH CBOICTBA MPEJIETIOB, TpeOOBaHUH U IPOCKO yIHUTENs,
HENPEPBHIBHOCTD (DYHKIMH, BBIYUCIATD MPEICIbI [PHBIICYCHHUIO X BHUMAHHS K
(yHKIHIA. o0cyxkIaeMoit Ha ypoke HH(popManyy,
AHanm3npoBaTh MOBeJeHNe QYHKIMH MPH X ¢ 00, AKTHBH3AINH MX TI03HABATEIEHOM
PH X ¢ —00 JIeSTEILHOCTH.
[IpuMeHeHre Ha ypOKe HHTEPAKTUBHBIX
(hopM paboTHI ydamuxcs:
HHTEIUIEKTYaIbHbIX TP, CTUMYITUPYIOIIHX
[03HABATEIIBHYI0 MOTHBALMIO
IIKOJIGHUKOB; TPYIIIIOBOI pabOTHI MK
paboTHI B Tapax, KOTOpHIE yJat
IIKOJIBHUKOB KOMaH/IHO# paboTe n
B3aMMOJICHCTBUS C APYTUMHU JETHMH.
O0paTHbIe QyHKIHMH 6 3HaTh onpeenenue QyHKIUK, 0OpaTHON TaHHOH, YcraHoBIIEHHE TOBEPUTENBHBIX

yMeTb HaXouTh GopMyiry QyHKIMH, 0OpaTHOI
JTAaHHOM, 3HATh ONpeeIeHus GYHKIMM, 0OpaTHBIX
YeTHIPEM OCHOBHBIM TPHIOHOMETPHUESCKUM
(dyHKIMSM, CTPOUTH rpaduk 00paTHOI (yHKIHN

OTHOIICHUH MEX/y yIUTEIeM N
YYEHHUKAMH, CIOCOOCTBYIOIIUX
MO3UTUBHOMY BOCIIPUSITHIO YYaIlMHCS
TpeOGoBaHUI U IPOCKO yaHTENs,
[PHUBIICYCHHUIO X BHUMAHHS K
o0cyxaemMoii Ha ypoke nH(popMaIuH,
aKTHBHU3AIlMN UX MO3HABATEIBHOM
JIeSITEITEHOCTH.

ITpuBnedenne BHUIMAHUS IIKOJIHUKOB K
LIEHHOCTHOMY aCHEKTY U3y4aeMbIX Ha
YpOKax sIBJICHUI, OpraHU3alus UX paboThl
¢ IoJTy4aeMoil Ha ypoKe COIHaIbHOM
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3Ha4YNMOH HH(MOPMALU —
MHULMUPOBAHKS €€ 00CYKACHH,
BBICKA3bIBAHMS yYAIIUMHCS CBOETO
MHEHHS, BBIPaOOTKH OTHOLICHHS.

IIpoussoanas 11 HaxoauTh MrHOBEHHYIO CKOPOCTh H3MEHEHHsI YcraHOoBIEHHE JOBEPUTEIIBHBIX
(yHKIUH. BRIYUCIATE Ipupalienne (pyHKINT B OTHOLICHUIT MEXTY yIUTENIeM U
Touke. HaxomuTh npezien oTHOIICHHS. 3HATh Y4EHHKaMH, CIIOCOOCTBYIOIIHNX
ompezieleHue MPoU3BOAHON QyHKIMH. BbrancisaTs HO3UTUBHOMY BOCIIPUSATHIO YYaIIUMHCS
3Ha4YeHHE IPOM3BOJHON (PYHKIUH B TOUKE (IO TpeOOBaHUI H IPOCHO yIUTENs,
OIpeeIeHUI0). BBIBOIUTE U NCHIOIB30BAT HPHBIICYCHHIO UX BHUMAHHS K
IIpaBuJIa BEIYUCIICHUS TPOU3BOIHOM. Haxonurs o0cyxaaeMoi Ha ypoke HH(popMary,
IIPOU3BO/IHEIE CYMMBI, TIPOM3BEJICHHS IBYX aKTHBH3AIUH UX IO3HABATENbHOM
¢dyskumii u yactaoro. Haxomuts npousBoaHbIe JIeSATEIIbHOCTH.
anieMeHTapHbIX QyHKIHHA. HaxoauTs npon3BoaHyIO
CIIOKHOM (PYHKIMH, 06paTHOi (PyHKIMHK IMo6y»xaenne MKOJILHUKOB COOMIOAATh HA
YpOKe OOIIENPHUHSTHIE HOPMBI TOBE/ICHHUS,
IpaBmJIa OOLIEHHUS CO CTAPIIIMU
(Yy4uTeNIMH) U CBEPCTHUKAMU
(WIKOJIBHUKAMH), TIPUHIHUIIB! yIeOHOH
JIUCIUILIMHBL ¥ CAMOOPTaHU3aIIH.
ITpuMeHeHNe Ha ypOKe HHTEPAKTHBHEIX
thopM paboThl ydaiuxcs:
HHTEIUIEKTYalIbHbBIX TP, CTUMYIUPYIOIIHX
[I03HABaTENbHYIO MOTUBALHIO
LIKOJIFHUKOB; IPYIIIOBOH PabOThl MK
paboTHI B Tapax, KOTOpHIE ydaT
IIKOJIFHUKOB KOMaHJHOU paboTe 1
B3aUMOZCHCTBHMS C APYTHMHU JICTEMU.
IIpumeHnenue 16 HaxoquTb TOUKM MUHAMYMa ¥ MaKCHMyMa YcraHOBIICHUE TOBEPHUTEITBHBIX
NPOU3BOIHOI ¢ynxuun. Haxonuts Hanbobliee 1 HaHMEHbIIIee OTHOILICHUH MEXY yUUTEIIeM 1
3Ha4YeHHs1 QYHKIUH Ha oTpe3ke. HaxoauTsb yriioBoit YYEHHKaMH, CIIOCOOCTBYIOIINX
K02 PUIHEHT KacaTeIbHOH K rpaduKy QyHKINHU B MIO3UTHBHOMY BOCIIPUSTHIO YYaIIUMUCS
TOYKE C 3aIaHHON abCUKCCOi X . 3anucpiBath TpeOOBaHUii U NPOCKO yuuTens,
ypaBHEHHE KacaTelbHOH K rpaduKy (pyHKINH, MPHUBIICUCHUIO MX BHUMAHWA K
3aJJaHHOM B TOUKe. [IpUMEHSATH IPOU3BOHYIO IS obcyxnaeMoi Ha ypoke HH(bOPMfHHH,
IPUOIKEHHBIX BBMACIEHHL. AKTHBHU3ALMU UX [I03HABATEILHOM
HaxoquTb IpOMEKYTKH BO3PACTAHUS M yOBIBAaHUS ACATENEHOCTH.
(dynkuuu. Jloka3bBaTh, 4To 3a1aHHast QYHKIMS
Bo3pacTtaeT (yObIBaeT) Ha yKa3aHHOM IPOMEXYTKE. TIpMB1CuCHNE BHUMAHMS WKONBHHKOB K
Haxonuts HanbosblIee 1 HAaNMEHbIIee 3HAUCHHS HCHHOCTHOMY ACIIEKTY H3Y4aCMEIX Ha
by, YPOKaX sIBJICHUI, OpraHH3aLis ux p5160T1>1
HaxoquTb BTOPYIO IPOU3BOIHYIO H YCKOPEHUE ¢ TIOTMYHACMOM Ha YPOKE COLMATLHOM
Tporecca, OIMHUCHIBAEMOT0 IIPH MTOMOIIH (pOPMYIIBL. SHAMMMOH MHGOpMaLIH —
HccenenoBars (GyHKIUIO C TOMOIIIBIO TPOU3BOIHOM 1 HHHLHMHMPOBAHHA €€ 00CyIIeHN,
N BBICKA3bIBaHMS YYaIIUMHUCS CBOETO
CTpoHTH €€ rpaduk. [IpUMEHATE TPON3BOIHYIO IIpH
PEIICHNH TeOMETPUUECKIUX, (PU3MIECKHUX H APYTUX MHEHH, BHIPAGOTKH OTHOMICHHS.
3aaad. o6y 1eHHe MKOILHHKOB COOMIIONATH Ha
YpOKe OOIIETPHHSTHIE HOPMBI ITOBEICHHS,
IpaBmJIa OOMIEHHUS CO CTAPIIMU
(Yy4uTeNIMH) U CBEPCTHUKAMH
(IIKOJIbHUKAMHU ), IPUHIIUTIBI y4eOHOH
JIUCIMILIMHBL ¥ CAMOOPTaHN3aIH.
ITprMeHeHNe Ha ypoKe HHTEPAKTHBHEIX
(hopM paboThI yUaIUXCs:
MHTEJUICKTYAIIbHBIX UIP, CTUMYJIHPYIOIIHAX
[I03HABaTENbHYIO MOTHUBALHIO
LIKOJIEHUKOB; TPYIIIOBOH paOOThI MK
paboTHI B Mapax, KOTOPhIE yuaT
IIKOJIFHUKOB KOMaHHOU paboTe 1
B3aUMOZCHCTBHS C APYTHMHU JICTEMU.
IlepBooOpa3nasi u 13 3HaTh U NPUMEHSTH OIpe/ielIeHre IepBO0OPa3HOI U YcraHOBIICHUE TOBEPHUTEINBHBIX

HHTErpa

HeomnpeaenéHHoro nuTerpana. Haxoaurs
nepBooOpa3HbIe HJIEMEHTapHBIX (YHKIIHIA,
nepBoobpasusie f(x) + g(x), kf(x) u f(kx + b).
WurerpupoBath (pyHKIUH IIPH TIOMOIIH 3aMEHBI
NEePEMEHHON, NHTErPUPOBAHUS IO YACTSIM.
BbruncnaTh riomazb KpUBOJIMHEHHOH Tpamnenuy.
HaxoanTb npuOnmkEHHbIC 3HAYEHNST HHTETPAJIOB.
Boraucars TUIOMIA/Ib KPUBOJIMHEHHOM
Tpareluy, UCIOIb3ysl TE€OMETPUYECKHNA CMBICI
OMpEeIeNEHHOTO HHTETpalia, BBIYUCISTh
OIpeIeIEHHBII HHTETPaJl PU HOMOIIN (HOPMYJIBI
Helorona—1JleliOHuma. 3HaTh U IPUMEHSTH CBOHCTBA
OMNpeAenEHHOrO HHTErpalia, IPUMEHSATh
onpezenEéHHbIC HHTErPaibl IPH PEIICHUH

OTHOIICHU MEX/y YIHTEIeM U
Y4EHHKaMH, CIIOCOOCTBYIOIIX
MO3UTHBHOMY BOCIIPHSITHIO YYaIIUMHCS
TpeOOBaHUii U MPOCKO y4uTeNs,
HPUBJICICHHIO HX BHUMAHUS K
obcyk/IaeMoii Ha ypoke HH(pOopMaIuH,
AKTHBHU3AIMHY UX [I03HABATEIBHOMN
JIeATEITbHOCTH.

IpuBiedeHre BHUMaHUS IIKOJILHUKOB K
IICHHOCTHOMY aCTIeKTY H3y4aeMbIX Ha
YPOKax SIBICHUI, OpraHu3anust X paboTh
C MOJTy4aeMoii Ha YPOKE COIMaTbHON
3HaYNMOH MH(MOPMAIUH —
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reOMETPHYECKHUX U (pU3nuecKuX 3aaa4. Pemarh
HecII0XKHbIe n(depeHInanbHble YPaBHEHHS, 3a1a4H,
npHUBOISIIKE K Jup(epeHIaTbHBIM YPaBHCHUSIM

HUHULUUPOBAHUA €€ OGCy)KZ[eHI/Iﬂ,
BBICKA3bIBaHU yJaIlIUMUCA CBOECTO
MHCHHUS, BI)Ipa6OTKI/I OTHOILICHUSA.

IMToOyxneHne MKOIFHUKOB COOIIONATh Ha
ypOKe OOLIEHPHHSATBIC HOPMBI OBEJICHHUS,
HpaBHIIa OOIICHHS CO CTapPLINMH
(y4uTensMu) U CBEPCTHUKAMU
(LLIKOJIBHUKAMH ), IPUHLIHIIBL yIeOHOH
JIMCLUIUIMHBL U CAMOOPTaHU3aLMH.

IIprMeHeHre Ha yPOKE HHTEPAKTUBHBIX
¢hopM paboTH! yJamuxcs:
MHTEJUICKTYAJIbHBIX UI'P, CTUMYIIHUPYIOIINX
[I03HABATEILHYI MOTHBALIMIO
IIKOJIBHUKOB; IPYIIIOBON PabOTHI W
paboThI B Hapax, KOTOPbIE yyat
IIKOJIBHIKOB KOMaH/IHO# paboTe n
B3aUMOZCHCTBHS C APYTHMH JETEMH.

I'nasa II. YpaBHeHus. 51 [IpuMeHATH onpeeneHe paBHOCUIBHBIX YcTaHOBIIEHHE JOBEPUTEIIBHBIX
Hepagencrsa. ypaBHEHHH (HEpaBeHCTB) U MPeoOpa30BaHuUs, OTHOILEHUI MEXKAY yIUTEIEM 1
Cucremsbl IPHUBOJSIINE JaHHOE YpaBHEHHE (HEPABEHCTBO) K Y4EHHKaMH, CIIOCOOCTBYIOIIHMX
PaBHOCHIILHOCTH 4 PaBHOCWJIBHOMY IIPH DPEIICHUN ypaBHCHHH MIO3UTHBHOMY BOCIIPUSTHIO YJaIIUMUCS
YPaBHEeHMI (HepaBeHCTB). TpeOOBaHUMN U IPOCHO yIHUTENs,
HePaBeHCTB VYcTaHaBIuBaTh PABHOCUIBHOCTD YPaBHEHHI [PHBIICYCHHUIO X BHUMAHHS K

(HEpaBEHCTB) 00Cy)X1aeMoii Ha ypoke HHpOpMaLUH,
YpaBHeHusi-cJIeICTBHS 8 3HaTh OIpeJeIeHNe YPaBHEHUS-CIICICTBUS, AKTHBH3AIUH UX [I03HABATEIEHOM

peoOpa3oBaHus, IPUBOAIINE JAHHOE ypaBHEHUE K JIeATEIbHOCTH.

YpaBHEHHIO-CIIE/ICTBHIO. PermaTs ypaBHeHHS IpH

TIOMOIIH TIEPEX0JIA K YPABHCHHIO-CIICACTBHIO I[puBnedeHre BHUMAHUS IIKOJIbHUKOB K
PaBHOCHJILHOCTH 13 Pelath ypaBHEeHHs! IEPEXOIOM K PABHOCHIIBHOI UCHHOCTHOMY aClICKTy H3Yy1acMbIX Ha
ypaBHeHuii u cucreme. Perats ypasuenus suna f (a(x)) = f (b(x)). YPOKax SBIICHUH, OpraHu3aliis hx prOTH
HepaBeHCTB cHCTeMaM PelaTh HEPaBEHCTBA  TIEPEXOIOM K C IOTTy1acMOH Ha ypOKE COLMATLHO

PaBHOCHIBHON cucTeme. Perath HepapencTsa Buga | Sha 1AMOH H(OpMALHH —

f (a(X)) >> f (b(X)) WHUIOUHUPOBAHUS €€ O6CY)KI[BHI/I$I,
PaBHOCHILHOCTH 7 Pewiath ypaBHEHHs IPU IOMOIM PABHOCHILHOCTH Ha | Dol CKA3BIBAHMA yHAIUMHUCA CBOCrO
ypasmenii na MHOMKECTRAX MHEHUSI, BEIPAOOTKH OTHOIICHUSL.
MHOZKECTBAX IToOyxneHne IMKOIEHUKOB COOIONATh Ha
PaBHOCHILHOCTH 7 PemnraTh HepaBeHCTBA PH IIOMOILY PAaBHOCHILHOCTH YpoKe OBIIENPUHATEIE HOPMBI OBE/ICHNS,
HepaBeHCTB HA Ha MHOXecTBax. Pemarts HecTporue HepaBeHCTBA NpaBHIa OBIIEHNS CO CTAPIIAMHU
MHORECTBAX (Y4uTensiMH) U CBEPCTHUKAMU
MeToja MPOMEKYTKOB 5 Pemate ypaBHeHHs (HEpaBEHCTBA) C MOAYJISIMH, (LIKOJIBHAKAMH), IPHHLIAIIBL yIeOHOMH
1S ypaBHeHUil 1 peliaTh HepaBeHCTBA IIPH IIOMOIIH METO/a JMCLMILIHHBL M CAMOOPIaHH3aLIHH.
HepaBeHCTB MHTEPBAJIOB JUIsl HENPEPHIBHBIX (QYHKIMH
Hcnoan3oBanue 5 HcnonpsoBath cBoiicTBa dyHKImil (0OnacTei [Ipumenenue Ha ypoKe MHTEPAKTUBHBIX
CBOMCTB (PYyHKIMI npH CYIIECTBOBaHHsI, HEOTPHUIATEIIBHOCTH, (opm paboTHI ydamuxcs:
pelLIeHNH YPABHeHUI U OIPaHHYEHHOCTH) TIPU PEIICHUN YPaBHEHUH U MHTCIIJICKTYAJIbHBIX UIP, CTUMYIHPYIOHUX
HePaBeHCTB HEPaBEHCTB B IIPHKJIA/IHBIX 3a/1a4ax. MI03HABaTENbHYIO MOTUBALUIO

Hcrnons30BaTh MOHOTOHHOCTB U 9KCTPEMYMBI IIKOJIEHUKOB; TPYIIIIOBOH pabOTHI MK

(yHKIMH, CBOMCTBA CHHYCA U KO- CHHYCa paboThI B HapaxX, KOTOpHIE yuaT
Cucrembl ypaBHeHHUIi ¢ 8 3HaTh Olpe/IeNIeHUe PABHOCHIIBHBIX CUCTEM IKOJIBHAKOB KOMaH/IHO#H pabote u
HECKOJIbKUMHU ypaBHEHHH IpeoOpa30BaHHUs, IPUBOISIIIE JAHHYIO B3aUMOJICHCTBYS C JIPYTHMH JETHMH.
HeH3BeCTHBIMHU cHCTeMy K paBHOCHIILHOM. Permats cucTeMsl

YpaBHEHHH pU OMOIIH Nepexo/ia K paBHOCHILHOMN

cucteme. [IpIMEHSTh pacCyXICHUS C YNCIOBBIMHI

3HAYCHUSIMU [IPU PEIICHUH YPABHCHHIT i HEPABCHCTB.
HTorosoe noBTopenne 19
HUTOro 136

TEMATHUYECKOE TNTAHUPOBAHUE
MATEMATHUKA: TEOMETPUS» B 10-11 xnaccax

Conepxanue Kounuec | XapakTepHcTHKA OCHOBHBIX BH/IOB JAeSITeTbHOCTH JlesiTeIbHOCTD YIUTEJISI ¢ Y9eTOM
MaTepHajia TBO Y4eHHKA (HA yPOBHE Y4eOHBIX JeiiCTBHI) pa6oueii nporpaMMbl BOCIIUTAHUS
4acoB
10 kaace
Tnaaga 1. Ipsimbie u 37 I[TepeuncisaTb OCHOBHEIE (GUTYpHI B IPOCTPAHCTBE ‘YcTaHOBIIEHHE JOBEPUTEIIBHBIX
IJIOCKOCTH B (TouKa, mpsiMast, IIOCKOCTH), (hOpMyTHPOBATH OTHOIICHUH MEXAY YIUTEIIEM 1
NPOCTPAHCTBE AKCHOMBI 00 MX B3aHMHOM PACIIONOKEHUH 1 YYEHHKaMH, CIIOCOOCTBYIOIINX
IepneHauKyJISAPHOCTH 16 WJLTIOCTPUPOBATH 3TH aKCHOMBI TIPUMEpaMu 13 TIO3UTHBHOMY BOCIIPUSATHIO YYaIIUMUCS

NPsIMOIi ¥ TJIOCKOCTH,
JABYX II0CKOCTel

OKpYKaroIeil 00CTaHOBKH; ()OPMYIUPOBATH U
JIOKa3bIBaTh HAa OCHOBE aKCHOM HEPBBIC TEOPEMBI
CTEPEOMETPHUH, B TOM 4YHciIe (HOPMyIHPOBATH
TEopeMy O MPsIMOIi, MPOXOIAIIeH uepe3 ABE TOUKH,
(hopMyIIHPOBATH U JTOKA3BIBATH TEOPEMY O

TpeOOBaHUii U MPOCKO yduTeNs,
HPUBJICICHHIO HX BHUMAHUS K
obcysk/IaeMoii Ha ypoke HH(pOopMaIuH,
AKTHBHU3AIMY UX [I03HABATEILHOMN
JIEATETHOCTH.
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€IMHCTBEHHOCTH TIIIOCKOCTH, TPOXOAALICH uepe3
TPH TOYKH, HE JISXKAIINe Ha OTHOM MPIMOit
DopMynupoBaTh ONpeaeIeHUe IPSIMOIL,
HEPHEHANKYIAPHON K IIIOCKOCTH; OOBSACHATD, 4TO
TaKoe HEPIEHANKYJIAP U YTO TAKOE HAKJIOHHAS,
IPOBEEHHBIC U3 JTAHHOIN TOYKH K IIOCKOCTH,
HPHUBOUTH HILTIOCTPUPYIOIIUE TPUMEPBI;
(hopMyITHpOBaTh U JOKa3bIBATE TEOPEMY O
CYILIECTBOBAHUY U €JHHCTBEHHOCTU
HEPHEeHANKYJIAPa K INIOCKOCTH M TeOpeMy 0 TPEX
HePHEeHANKYIIpax

DopMympoBaTh U JOKA3bIBaTh TEOPEMY,
BBIPAXKAOLLYIO IPU3HAK NEPHCHNKYIISIPHOCTH
HPSIMOH U TNIOCKOCTH, U (hOPMYIIMPOBATH TEOPEMY O
CYILIECTBOBAHUH H ¢JHHCTBEHHOCTH INIOCKOCTH,
HPOXOJISIIEH Yepe3 JaHHYI0 TOUKY IIPOCTPaHCTBA
NEPIEHANKYIIAPHO K JAHHOW NPSIMOM, IPUMEHSTh
9TH TEOPEMBI IIPH PELICHUH 3a/1a4

OOBSICHAT, 4YTO  HA3bIBACTCS  OPTOrOHAJIBHOI
npoekuueil To4ku (GUrypsl) Ha IUIOCKOCTB, YTO
HAa3bIBAETCS YIJIOM MEXKAY HIPSIMOU U IUIOCKOCTBIO U
KaKUM CBOMCTBOM OH 00J1afaeT

OOBSCHATh, YTO TAKOE TETpa’Jp, INOKa3blBaTh Ha
PHCYHKaX M MOJEISX €ro JJIEMEHTHI; H300pa)aTh
TETPadp Ha YEPTEXKE; OOBICHATh, YTO HA3BIBACTCS
CeUCHHEM TeTpadjpa, W peliaTh 3aJa4yd Ha
IIOCTPOCHUE CEUCHUH TeTpad’gpa Ha depTexke
OOBSCHATE, KaKasi (PUrypa Ha3bIBACTCS ABYIPAHHBIM
YIJIOM U KaK OH M3MEPSIETCs; I0Ka3bIBaTh, YTO BCE
JIMHEHHBIE YTIIbl ABYTPAHHOTO yIJIa PaBHBI APYT
apyry.

OOBSICHATD, YTO HA3bIBACTCS YIJIOM MEXTY
TIepeCceKaroINMUCS IIOCKOCTSIMH, KaKUe IIIOCKOCTH
HAa3bIBAIOTCS B3aUMHO HEPICHANKYISIPHBIMHE;
(hopMyIHpOBaTh U J0Ka3bIBATH TEOPEMY O IIPU3HAKE
MEPIeHANKYISIPHOCTH IBYX IUIOCKOCTEH
ITpuMeHTh N3yYeHHbIE YTBEPIKICHUS IPH PEIICHUH
3aj1a4

IpuBneueHre BHUMAHHMS IIKOJIBHUKOB K
LICHHOCTHOMY aCIeKTY H3y4aeMbIX Ha
YPOKax sIBICHUI, OpraHU3anus UX paboThI
C MOJIy4aeMoOii Ha YpOKe COLMaIbHOM
3HAYUMOI HH(POPMALIUH —
MHUIUAPOBAHUS €€ 00CYKICHUS,
BBICKa3bIBAHUS yYalllUMHCS CBOETO
MHEHHS, BBIPAOOTKH OTHOLICHHS.

[ToOyxaeHne MKOIbHUKOB COOIOATh Ha
YpOKe OOIIENPHUHSATHIE HOPMBI TOBEJICHHUS,
HpaBHIIa OOIICHHS CO CTapLINMH
(Yy4uTeNIMH) U CBEPCTHUKAMU
(WIKOJIBHUKAMH), TIPUHIHIIB! yIeOHOH
JIMCLUIUIMHBL U CAMOOPTaHU3aLMH.

[IprMeHeHHe Ha ypOKe HHTEPAKTHBHBIX
dhopm paboThl ydamumxcs:
HHTEIUIEKTYaIbHbBIX UTP, CTAMYITUPYIOIHX
[03HABATEIbHYIO MOTUBALIHIO
MIKOJIbHUKOB; TPYIIIIOBOM pabOTHI UK
paboThI B Tapax, KOTOPHIE yuat
LIKOJIbHUKOB KOMaHHOU pabote 1
B3aMMOJICUCTBUS C JIPYTUMHU JIETHMH.

IMapanieabHoCTh
NPSMBIX U II0CKOCTel
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OOBSCHATE, KaKHe BO3MOXKHBI CITy4ad B3aHMHOTO
PACIOJIOKEHHs IBYX IPSAMBIX B IPOCTPAHCTBE, U
IPUBOJUTH WIIIOCTPUPYIOLINE IPHMEpPHI U3
OKpy’Kalolel 00CTaHOBKY; ()OpMyINpOBATH
ompeeeHus] HapajIe/IbHbIX U CKPEIIUBAIOIINXCS
IPSAMBIX; (OPMYIIUPOBATh U J10KA3bIBATh TEOPEMY
0 TIPSAAMO¥, MPOXOJIAIIEH Yepe3 TaHHYI0 TOUKY
napasuieNIbHO JaHHOU MPSIMOM, U TEOpeMy O
IPHU3HAKE CKPEIMBAIOMIUXCS IPAMBIX, IPUMEHATD
9TH TEOPEMBI TIPU PENICHNN 33129
QopMynupoBaTh M [OKa3blBaTh JBE TEOPEMbI
(npsiMyto U 00paTHYI0) O HapauieJbHBIX MPAMBIX,
MEPIeHANKYISIPHBIX K INIOCKOCTH, U UX CIIEJICTBHS
OOBSICHATD, YTO HA3bIBACTCS TAPAIICTBHON
npoeKuuen Gurypsl (TOUKH) Ha TIOCKOCTB;
(opMyITpOBaTh U JOKA3bIBATH TEOPEMBI
(YTBEpIKICHUS) O CBOMCTBAX MAapajlIeIbHOTO
MPOEKTUPOBAHHMS MIPSMBIX H OTPE3KOB;
(opMyHpoBaTh TEOPEMY O TIIOIIAN
OPTOTOHATBHOH MPOEKI[MN MHOTOYTOJIbHHKA,
UCIIONB30BATh €€ TIPU PEIleHUH 3a1a4
DopmympoBaTh ONpeseneHne napamieTbHbIX
IPSIMOH U TUTOCKOCTH M TIPHBOUTE
ULTIOCTPHPYIOIIUE IIPUMEPHI U3 OKPYsKaloIel
06cTaHOBKH; (POPMYITHPOBATH M I0Ka3bIBATH
TEOPEMBI O CBOICTBAaX M MPH3HAKaX
[apajuIeIbHOCTU JBYX HPSIMBIX U NApajIebHOCTU
TIPSIMOM U TUIOCKOCTH; OOBSCHSATE, YTO Ha3bIBACTCs
PACCTOSTHUEM MEXK/Ty TTapaslIeNbHBIMU MPSIMOH 1
IIOCKOCTBIO

DopmyIpoBaTh ONpeseNeHNe MapauieTbHbIX
IIOCKOCTEH U TIPUBO/IMTH MILTFOCTPHPYIOMINE
IPUMEPBI U3 OKPYXKAIOIIel 00CTAHOBKH;
(hopMyIHpOBaTh M JI0Ka3bIBATH TEOPEMBI O
TIpU3HAKaX M CBOWCTBAX MapasuIelIbHBIX
IUIOCKOCTEH; OOBSICHSTH, YTO Ha3bIBACTCS
PACCTOSTHUEM MEXK/Ty TTapaslIebHBIMU IIOCKOCTIMH
OOBSCHATB, YTO TAKOE MPSMOYTOJIBHBII
HapajleNeuIe]], TI0OKa3bIBaTh Ha PHCYHKAX U
MOJICIISIX €TI0 3JIEMEHTBI, H300paXath 3Ty (GpUrypy Ha
JepTeke; NILTFOCTPUPOBATh C TIOMOIIBIO

YcraHOBIICHUE TOBEPHUTENBHBIX
OTHOILICHU MEX/y YUHTEIeM U
Y4EHUKaMH, CHOCOOCTBYIOIIUX
[O3UTUBHOMY BOCIIPHSTHIO YYaIIMHUCS
TpeOOBaHUii U NPOCKO yuuTens,
[PHBIICYCHHUIO X BHUMAHHS K
00Cy)X1aeMoii Ha ypoKke HH(OpMAaLUH,
AKTHBHU3AIMY UX [O3HABATEIBHOM
JIeSTEILHOCTH.

IpuBnedeHne BHUIMaHUS IIKOJIBHUKOB K
LIEHHOCTHOMY aCHEKTy U3y4aeMbIX Ha
YpOKax sIBICHUI, OpraHu3anust UX paboTh
€ TIOJTy4aeMoil Ha ypoKe COILMaIbHOM
3HAYMMOH HH(pOPMAIIHH —
UHUIUHPOBAHUS ee 00CYKICHHs,
BBICKA3bIBAHHS YYALIUMUCS CBOETO
MHEHUSI, BEIPAOOTKH OTHOIICHUSL.

IToGyxaenne MKOILHUKOB COOMI0/IATh HA
YPOKE OOIIEHPUHSATBIE HOPMBI OBEIEHHUS,
HpaBuiIa OOIIEHHUS CO CTAPIIUMU
(yunTensmMm) ¥ CBEpCTHUKAMA
(IIKOJIbHUKAMHU ), IPUHIIUTIBI y4eOHOH
JIMCIHUILIMHBI B CAMOOPTaHU3AIIUH.

IIpuMeHeHHe Ha YPOKE HHTEPAKTHBHBIX
(opm paboTHI ydamuxcs:
HHTEIUICKTYAIIBHBIX UIP, CTUMYJIHPYIOIIAX
TI03HABATEIbHYO MOTHBALUIO
IIKOJILHUKOB; TPYIITOBOI pabOTHI HITH
paboTHI B Mapax, KOTOPhIE yuaT
IIKOJIBHUKOB KOMaHIHOH paboTe n
B3aHMOJICHCTBHS C APYTHMH JCTbMH.
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IPSIMOYTOJILHOIO Iapallelenunesa B3auMHoOe
PAcCMoJIoKeHHE MPSAMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE; (HOPMYIHPOBATH U JOKA3BIBATH
YTBEPIKJIEHHs O CBOMCTBAX MPSMOYTOJILHOIO
napajuleienune/a; 00bACHATh, YTO Ha3bIBAETCs
CEUEHUEM NPSMOYTOJIBHOTO Napaienenunena, u
peliaTh 3a7a4d Ha IOCTPOCHUE €ro CeueHuit Ha
yepTexe.

OOBSCHATE, UTO HAa3bIBACTCS PACCTOSIHUEM MEXKIY
CKPEIMBAIOIINMUCS IPIMBIMU U 4TO TaKoe 00N
HEPIEeHAUKYIISP K CKPEIMBAIOIINMCS IPSIMBIM; UTO
Ha3bIBACTCS YITIOM MEXKY CKPELUBAIOILIUMUCS
NPAMBIMH M B KaKKX TIPEIEIaX OH U3MEHAETCS
ITpyMeHSATh n3yueHHbIE YTBEPKIEHHS O B3aUMHOM
PACIIOIOKEHHN MIPSIMBIX U IIIOCKOCTEH B
IPOCTPAHCTBE IIPH PELICHUH 3a/1a4 Ha BHIYMCIICHHE,
Ha JI0Ka3aTeIbCTBO M HA OCTPOCHUE CEUEHUH
TeTpadpa U NPSIMOYTOJIBHOTO MapajlIelieuea Ha
yepTexe

Taasa 2. 24 OOBACHATH, YTO TAKOE TEOMETPHUUYECKOE TEJIO H €r0 YcraHOoBIEHHE JOBEPUTEIIBHBIX
MHOTOrpaHHHKH MIOBEPXHOCTB, KaKasi (QUrypa Ha3pIBaeTCst OTHOLIECHUIT MEXY yIUTENIeM U
IIpusma u nupamMmuga 15 MHOIOTPaHHMKOM U KaK Ha3bIBalOTCS €ro Y4EHHKaMH, CIIOCOOCTBYIOIIHNX
9JIEMEHTBI, KAKOI MHOIOTPaHHUK Ha3bIBAETCsl MO3UTUBHOMY BOCIIPUSTHIO YYaIIUMUCS
BBIIMYKJIBIM, IPHBOJIUTE IIPUMEPBI MHOTOTPaHHHKOB TpeOOBaHUM U IPOCHO yIUTeNs,
OOBSICHATH, KAKHE ABE (PUTYPHI B IPOCTPAHCTBE (B IIPUBJICUEHUIO HX BHUMAHUS K
YaCTHOCTH, JIBA TeJla) HA3bIBAIOTCS PABHBIMHU, KaK o0cyx1aeMoii Ha ypoke nHdpopmanuu,
N3MEPSIIOTCS 00BEMBI Tell, IPOBOAUTE aHAJIOTHIO C AKTHBH3AIUH UX II03HABATEIEHOM
M3MEPEHHEM IUIONIAIeH MIOCKUX QUTyp; JIeATEIbHOCTH.
(hopMyIHPOBATh YTBEPsKAEHUS 00 OCHOBHBIX
CBOICTBaX 00BEMOB U BBIBOIUTH C MX IIOMOILBIO IpuBieyeHne BHUMAHMS IIKOILHAKOB K
(opMyity 06bEMa IPAMOYTOILHOIO LIEHHOCTHOMY aCHEKTY U3y4aeMbIX Ha
napaitenenunena OGbICHATb, KaKoil YpOKax sIBJICHUI, OpraHU3alus UX paboThI
MHOTOTPaHHUK Ha3bIBACTCS IIPU3MOIT 1 KaK ¢ HOHY'{anOﬁ Ha yPOKe COLHabHOM
Ha3BIBAIOTCS €€ HIEMEHTBI, KaKas Ipu3Ma 3HAYUMOIi HHOpMALIMH —
Ha3bIBaETCA NPSIMOM, HAKJIIOHHOM, IIPaBUIILHOM; MHUILMHPOBAHUS € 00CyXKIeHHs,
n300pakaTh IPU3MBI Ha YepTexe; GOpMyIUpOBaTh BBICKA3pIBAHHA yHallIUMHUCS CBOCTO
TeopeMy 06 00BEME IPU3MBI U UCTIONB30BATh MHEHHUS, BBIPAOOTKH OTHOIICHHSL.
(bopty:1y 0GBEMA NPH3MBL IPH PEIICHHH 33121 IMoGyxaenne MKOILHUKOB COOMI0IaTh HA
OOBACHATE, KaKasi IPH3Ma Ha3bIBACTCS
o YpOKe OOIIEPHUHSTHIE HOPMBI TOBEJICHHUS,
HapajuleNielue[oM, KaKHMH CBOMCTBAMH OH
o0ua1aeT; 000CHOBBIBATH YTBEPKACHUS 00 ITUX NPaBH1a OGIICHUS CO CTAIIMMI
cBoficTBax (Y4uTensiMH) U CBEPCTHUKAMU )
. (LIKOJIBHUKAMH), TIPUHIUIIB! yIeOHOH
OOBACHATh, KaKOH MHOTOIPaHHHK Ha3bIBAeTCS
o . JUCIHUILIMHBI ¥ CAMOOPTaHU3ALUH.
IMPaMUION U KaK Ha3bIBAIOTCS €€ DIIEMEHTHI, KaKast
IMpaMKZia Ha3bIBACTCSl IIPaBWIIBHOW, H300paxkaTh IIpuMeHEHHE Ha YPOKE HHTEPAKTHBHBIX
IHPaMUBl HA YepTeXkKe; NOKA3bIBaTh yTBEPIKICHUE (OpM paBoTHI yuaIIXCs:
0 CBOWCTBAaX MNPaBUILHOK THpaMHTBL OOBACHATS, MHTEIIEKTYaIbHBIX UTP, CTHMYIHPYIOIIHX
KaK  TIONyqaeTcs  yceuSHHas —mmpammna, M [103HABATENbHYIO MOTHBALIIO
TTOKa3bIBaTh YTBEPKACHHUA O e€ CBOMCTBAX LIKOJTBHIKOB; IPYTIOBOi paGoThl MK
DopmyaupoBaTh TeopeMy 00 00bEME MHUpPaMHIIBIL, PaGoTHI B Mapax, KOTOPHIE y4aT
BBIBOJUTE (DOpMyITy 00BEMA YCEUEHHON TTHPaMUIBT LIKOJIBHHKOB KOMAHIHOM paboTe 1
U HCTIONBb30BaTh (HOPMynbl 00BEMOB MUPAMHILI H B3aMMOJICHCTBHS C APYTHMH JIETHMH.
yceuéHHON MUpaMU/IbI IPH PEICHUH 3344
Pemats 3aiaun Ha BEIYUCIICHNE U HA
JI0Ka3aTeNbCTBO, CBI3aHHBIE C MHOTOIPAHHUKAMH, a
TaKoKe 3aJa41 Ha TIOCTPOCHHUE CeUCHHI PU3M U
IIHPaMHUJL HA YepTexke.
MHOrorpansbie yr.bl 3 OOBACHATH, KaKas (Urypa Ha3bIBACTCS YcraHoBIIEHHE TOBEPUTENBHBIX
TPEXTPAaHHBIM YTJIOM U KaK Ha3bIBAIOTCS €T0 OTHOLICHUI MEXIy yIuTeNeM U
JJIEMEHTHI, (POPMYIINPOBATE U JOKA3hIBaTh YYEeHHKaMH, CIIOCOOCTBYIOIIIX
YTBEPsKACHHUsI O CBOMCTBAX IIOCKUX YITIOB MO3UTHBHOMY BOCIIPUSITHIO YJaIIUMUCS
TpEXTPAHHOTO yIIIa, hopmyauposams u TpeOOBaHuii U MPOCKO yuuTens,
00KA3bI6AIMb MEOPEMbL CUHYCOS U KOCUHYCOG Ol TIPUBJICUYCHUIO MX BHUMAHHUS K
MpExepanno2o yena o0cyx1aemMoii Ha ypoke nHdpopManu,
OOBsICHATD, Kakas purypa Ha3bIBaeTCs AKTHBU3AIMU UX TIO3HABATEIbHON
MHOTOTPaHHBIM (B YaCTHOCTH, TPEXTPAHHBIM) YTJIOM JIEATEIHHOCTH.
U KaK Ha3bIBAIOTCS €TO DIIEMEHTBI, KaKOi
MHOTOTPaHHBIH YTOJI HA3bIBACTCSI BHITYKIIBIM;
(hopMyIIHPOBATH U JOKA3BIBATH TEOPEMY O CYMME
IUIOCKHX YTJIOB BBITYKJIOTO MHOTOTPAHHOTO yIIa
IIpaBHiIbLHBIE 4 OOBACHATH, KAKOH MHOTOTPAaHHHUK Ha3bIBACTCS ITpumMeneHue Ha ypoKe HHTEPAKTHBHBIX
MHOIOTPAHHUKH TIPaBHJIBHBIM M KaKHE CYIIECTBYFOT BHIBI (hopM paboTHI yJamuxcs:

[PaBHJILHBIX MHOTOTPAaHHUKOB
OOBACHATS, KaKue TOYKU HAa3bIBAIOTCS
CHMMETPHUYHBIMI OTHOCHUTEIIBHO TOYKH (TIPSIMOI,
IUIOCKOCTH), YTO TaKoe WEHTP (OCh, IUIOCKOCTB)
cUMMeTpun (UTypbl; MPUBOAUTH TPUMEPHI GUTYD,
00JIaJIAlONMX DJIEMEHTAMH CHMMETPHH, a TaKkKe

HHTEIUICKTYAIIBHBIX UIP, CTUMYJIHPYIOIIAX
[03HABATEIBHYI0 MOTHBALMIO
IIKOJIbHUKOB; TPYIIIIOBOI pabOTHI MK
paboThI B Mapax, KOTOPhIE yuaT
IIKOJIBHUKOB KOMaH/IHO# paboTe n
B3aMMOJICHCTBUS C IPYTUMHU JETHMH.
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HpPUMEpPBl CUMMETPUM B apXUTEKType, TEXHHKE,

npuponae. O6LXCHHTB, KaKuMHu DJIEMCHTaAMH
CUMMETPpUN o0mamaT TIPaBUJIBHBIC
MHOI'OTpaHHUKHU

DopMmyupoBaTh Teopemy Ditsiepa JIst BBITYKIIbIX
MHOT'OTPaHHHKOB

Hcnonp30BaTh KOMIIBIOTEPHBIE IIPOrPAMMBI IIPH
U3y4EeHUHM MHOTOIPAaHHUKOB

3aKJII04HTeIbHOE 7
NMOBTOPEHHE Kypca
reomerpun 10 kiacca.
Pemenue 3a1au
HUTOro 68
11 kamace
T'1asa 3. Tena u 20 OOBSCHATD, YTO TAKOE LIUJIMHAPUYECKAs YcTaHoBIEHHE JOBEPUTEIIBHBIX
MOBEPXHOCTH HOBEPXHOCTb, €€ 00pa3yIolne 1 0Ch, KAKOE TEI0 OTHOILCHUI MEX/y yUUTEIeM U
BpAalleHHsI Ha3bIBaeTCs MIIHHAPOM U KaK Ha3bIBAIOTCS €T0 YYEHHKaMH, CHOCOOCTBYOIINX
LuauHap ¥ KOHYC 8 3JIEMEHTBI, YTO HPEACTABISAIOT COOOM 0ceBOE HO3UTUBHOMY BOCIIPUSATHIO YYaIIMMHCS
CEUCHHE LIMIMH/IPA U CCYEHUE IUIOCKOCTBIO, TpeOGOBaHUI U NPOCHO yuHTeNs,
HEPIEHANKYIIPHON K €ro OCH, KaK HOIy4aeTcst [PHUBIICYCHHUIO X BHUMAHHS K
LAJIMH/IP ITyTEM BpAILEHHs BOKPYT OCH €r0 OCEBOT0 obcysk/aaeMoii Ha ypoke HH(popMarLuy,
CEUeHHs1; OOBACHATH, YTO IPUHUMACTCSI 3a IIOLIA/b AKTHBHU3ALMU UX [I03HABATEIBHOM
GOKOBOIT TIOBEPXHOCTH LIWIIMH/IPA, BBIBOAUTH JIeSTEIEHOCTH.
(hopmyIibl IUTOIA el GOKOBOIT M OTHON
TOBepXHOCTei! HIUHAPA 1 GOpMyTy 06bEMA IpuBieueHre BHUMAHHUS IIKOJIbHUKOB K
LUIIMH/IPA, UCTIONB30BaTh 3TH (POPMYIIBI TP HEHHOCTHOMY aCIEKTY H3y1acMbIX Ha
peluenuH 3a1a4 YpOKax sIBJICHUIT, OpraHU3aLUst UX PaOOThI
OOBSICHATB, YTO TAKOE KOHUYECKAS TIOBEPXHOCTD, €& C MOJIy4acMOH Ha YPOKE COLIMAJIbHOM
00pasyroliie, BEpIInHa ¥ 0Ch, KAKOE TEN0 3HAYMMOH HH(popMALY —
HAa3bIBACTCsl KOHYCOM M KaK Ha3bIBAOTCS €r0 MHHUMMPOBAHH € 06CYKICHH,
SIIEMEHTBI, YTO MPEACTABIISIOT CO00M OCeBOE BBICKa3bIBaHNA yqaIlllUMHUCA CBOCTO
CeveHue KOHYCa M CEYEHHUE TIOCKOCTBIO, MHCHHI, BHIPAOOTKH OTHOLICHHSL.
HEPIECHANKYISIPHON K OCH, KaK IOJTy4aeTcsi KOHYC
pr YIp ’ e Y [oOysxeHue MKOIbHUKOB COOII0AATh Ha
IyTEM BpAILICHHS €r0 OCEBOT0 CCYEHHUsI BOKPYT OCH,
- YpOKe OOLIENPHHSITHIC HOPMBI ITOBEICHHS,
Kakast purypa Ha3bIBaeTCs YCeUEHHBIM KOHYCOM H
IpaBmJIa OOLIEHHUS CO CTAPIINMU
KaK Ha3bIBAIOTCS €TI0 DJIEMEHTEI; OOBACHATE, YTO
o (yuuTensiMH) U CBEPCTHUKAMU
HPUHUMAETCSI 3a IUIOLAb OOKOBOIT IIOBEPXHOCTH .
. (IIKOJIbHUKAMHU ), IPUHIIUIIBI y4eOHOH
KOHYCa, BBIBOJHUTH (DOPMYIIBI ILIOMIA/1CH OGOKOBBIX U
. . JIUCIMILIMHBL ¥ CAMOOPTaHU3aIIH.
TIOJIHBIX IOBEPXHOCTEH KOHYyca U yCEUYEHHOTO
KoHyca; (popmyaupoBaTh Teopemy 00 00bEMe TIpUMeHeH e Ha YPOKE HHTEPAKTHBHBIX
KOHYCa, BEIBOAUTH (GopMyIry 00bEMa yceu€HHOro (opM paboThl yUALUXCS:
KOHYCa, HCIOJIL30BATh opmyuibi Tomanek HHTEJUIEKTYaIIbHBIX UT'P, CTUMYJIUPYIOIUX
HOBEPXHOCTEH U 00BEMOB KOHYCa U YCEYEHHOTO [103HABATENbHYI0 MOTHBALIIO
KOHYCa IIp1 PELICHUH 3a/1a1. IIKOJILHUKOB; TPYIIIOBON pabOThI WK
OOBSICHSITB, YTO 03HAYAIOT CJIOBA (IIMJIMH/IP BIHCAH PaboThl B Napax, KOTObIE yUaT
B NPU3MY (OMHCAH OKOJIO HPU3MBI)», «KOHYC LIKOJTBHIKOB KOMaHHOH paoTe 1
BIIMCAH B MUPaMUY (OIMCAH OKOJIO IIHPAMU/IBI)», B3aUMOZEI{CTBHA © APYTHMH IETHMHL
«UWIIMHIP BITMCAH B KOHYC»; PEIIaTh 33/1a4H, B
KOTOPBIX (QUT'YPUPYIOT KOMOMHAIINY [UIHHAPA
(KOHyca) M IPU3MBI (THPaMUJIBI)
Cdepa u map 10 DopmMynupoBath onpeeneHus cepsl, eé IeHTpa, YcTanoBieHue AOBEPUTEIbHBIX

paauyca 1 AHaMeTpa; HCCIeA0BaTh B3aHMHOE pac-
TIOJIOKEHHNE CEepBl U TIIOCKOCTH; (POPMYITHPOBATh
ompejieNieHNe KacaTellbHOM MIOCKOCTH K cdepe,
(hopMyIHpOBATh H A0OKA3BIBATH TEOPEMBI O CBOHCTBE
Y TIPU3HAKE KacaTelbHOM MIIOCKOCTH; OOBSCHSTB,
KaKoi MHOTOTPaHHNK Ha3bIBAETCS ONIMCAHHBIM
OKOJIO Chepbl U KaKoi — BIUCAHHBIM B cepy
HccneoBaTh B3aMMHOE PacIioNioKeHne Chephl 1
TPsIMOiA; (hOPMYITHPOBATH OTIPEJIEICHIE
KacaTelpHOM mpsiMoii k cdepe, GopMymHpoBath i
JIOKa3bIBaTh TEOPEMBI O CBOWCTBE M IPHU3HAKE
KacaTelbHOM npsiMoii. PopMyIupoBaTh
ompeeeHus mapa, ero IeHTpa, paguyca u
nraMeTpa; GopMyIpoBaTh TeopeMy 00 00béme
mapa; 0OBACHSTH, YTO MPUHUMAECTCSI 32 TIIONIATh
cdepbl 1 KaK OHA BBIpayKaeTcs uepes3 paguyc chepsl,
UCIOJB30BaTh (GOpMyITsl 00BEMA Mapa 1 MO
cepbl TIpu pereHny 3a1aq

OOBACHATB, UTO 03HAYAIOT CIOBA «IIAp BIUCAH B
npaMuLy (KOHYC)», «IIap OIMCaH OKOJIO THPaMH/IbI
(koHyca)», «Iap BITMCAH B IIWIMHAPY» U T. JI.; pelIaTh
3a/1a4¥, B KOTOPBIX (GUTYPUPYIOT KOMOMHAIINK
MHOTOTPaHHUKOB | TeJI BpalleHns. Vicronp3oBath
KOMITBIOTEPHBIE IPOrPaMMBI IIPU U3YUCHUH
MOBEPXHOCTEH U TEN BPAIICHUSL.

OTHOIICHU MEX/y YIUTEIeM U
YUIEHHKaMH, CIIOCOOCTBYIOIIIX
HO3UTHBHOMY BOCIIPHSTHIO YYaIIUMHCS
TpeOOBaHUii U MPOCKO yduTens,
HPUBJICICHHIO HX BHUMAHUS K
obcyxkIaeMoii Ha ypoke HH(pOopMaIuH,
AKTHBHU3AIMY UX [O3HABATEIBHOM
JIeATETTEHOCTH.

IpuBieueHre BHUMAHHS IKOJIbHUKOB K
L[EHHOCTHOMY aCIIeKTy M3y4aeMbIX Ha
YPOKax sIBICHHH, OPraHu3arus uX paboThl
C MOJTy4aeMoil Ha ypOKe COLUaTbHOM
3HAYUMO HHPOPMAIIUH —
MHHUIHAPOBAHHUS ee 00CYKICHH S,
BBICKa3bIBAHUS yUAIIMMHKCS CBOETO
MHEHHSI, BBIPAOOTKH OTHOIIEHHS.

[oOy>xaeHne MKOIBHUKOB COOMIOAATh Ha
YpOKe OOIIETPHHSITHIE HOPMBI TOBEACHHS,
IpaBmIIa OOLIEHHUS CO CTAPIIMMU
(Yy4uTENIMH) M CBEPCTHUKAMH
(IIKOJIBHUKAMH ), IPUHIIUTIBI y4eOHOH
JIUCIMIUIMHBL ¥ CAMOOPTaHNU3aIHH.

ITprMeHeHVe Ha ypOKe HHTEPaKTHBHBIX
dhopm paboThl ydamuxcs:
HHTEIUICKTYJIbHBIX UIP, CTUMYJIHPYIOLIHX
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MI03HABaTENbHYIO MOTUBALIMIO
IIKOJIBHUKOB; TPYIIIOBOH PabOThI MK
paboTEI B Mapax, KOTOPHIE ydatT
IIKOJIBHUKOB KOMaHJIHO# paboTe n
B3aHMOJIEHCTBYSA C IPYTUMU JETbMH.

T'naBa 4. Koopaunatbl il OOBACHATH, UYTO TaKOE OCh KOODAMHAT, Kak YcraHOoBIIEHHE JOBEPUTEIIBHBIX
U BEKTOPBI ompezielseTcs KOOpJMHATa TOYKU IO JaHHOH oOcH, OTHOLUCHHH MEX/Y YUHTEIeM U
KoopaMHaThI TOYKH 1 5 KaKk BBOAWTCS M 00O03HAYACTCS MPSIMOYIOJIbHAsI Y4EHHKaMH, CIIOCOOCTBYIOIIHX
KOOPAMHATHI BEKTOPa CHCTEMa  KOOpPJIMHAT B  HPOCTPAHCTBE,  Kak HO3UTHBHOMY BOCIIPHSITHIO YYaIUMHCS
Ha3bIBAIOTCSL OCH  KOOPAMHAT;  BBIBOAUTH U TpebOBaHuil M POCHO ydUTEIs],
HCIOJB30BaTh B PCLICHMSX 3amad  (opMyJIsl [PHUBIICYCHHUIO X BHUMAHHS K
KOOpJMHAT cepe/iuHbl oTpe3ka. PopmynupoBath o0cyxaaeMoi Ha ypoke HH(popMaruy,
OIpe/ICNICHHs] BEKTOPA, €ro JUIMHBI, KOJUIMHEAPHbBIX aKTHBH3ALMHU HX [T03HABATEIbHOI
BEKTOPOB, PaBHBIX BEKTOPOB; (HOPMYIHPOBATH U JIeSTEIEHOCTH.
JIOKa3bIBaTh yTBEPIKACHUS O PABHBIX BEKTOPax
DOpMyIIHPOBATE ONPEAEICHIE KOOPAMHAT BeKTopa B | LIPUMEHEHHE Ha YPOKE MHTEPAKTHBHBIX
MIPSAMOYTOJIbHOM CHCTEME KOOPAMHAT; (opm paGoTsl yuammxes:
(hOpMyITHPOBATH U JIOKA3BIBATH TEOPEMY O HWHTEJUICKTYJIBHBIX UTP, CTUMYTHPYIOIINX
KOOD/IMHATAX PABHBIX BEKTOPOB M TEOPEMY O TIO3HABATCIILHYI0 MOTHBALHIO
BBIP@XKCHHH JUTHHBI BEKTOPA Y€Pe3 ero KOOPJHHATHI; WIKOTbHUKOB; IPYMIOBOH PaGOTHI HIIH
OOBSICHATH, KaK OIPEIENISETCs yrol MEKIY paboTsI B Mapax, KOTOpbIC yHar
BEKTOPaMH, M BBIBOUTH (POPMYJTy KOCHHYCA yIJia IIKOILHHUKOB KOMaHHON pabote u
MEXIy BeKTOPaMH Yepe3 HX KOOPANHATEI B3aMMOJCHUCTBIA C APYTUMHU JCTbMH.
Onepauuu ¢ 5 OOBSCHSATB, KaK ONPEAEISAIOTCS CyMMa H Pa3HOCTh VcraHOBIEHHE JOBEPUTEIBHBIX
BEKTOPaMH BEKTOPOB; (POPMYJIMPOBATH U JOKA3bIBATH TEOPEMY OTHOLUCHUI MEX/Y YUHTEIeM U
0 KOOpAMHATaX CyMMBI BEKTOPOB U €& CIICACTBHS Y4EHHKaMH, CIIOCOOCTBYIOLINX
OOBSCHSATB, KaK ONPEJIENSIeTCs] IPOU3BEACHHE [O3UTUBHOMY BOCIIPHSTHIO YYaIIMHUCS
BEKTOpa Ha YUCII0; HOPMYIUPOBATH U JOKA3bIBATH TpeOOBaHUii U POCKO yuuTes,
TeopeMy O KOOPJMHATAX POU3BENCHUS BEKTOPA Ha [PHUBIICYCHHUIO X BHUMAHHS K
YHCIIO U, OIUPAsICh HA HeE, 0OOCHOBBIBATH CBOHCTBA 00CyX1aeMoil Ha ypoKke HH(pOpMAaLWH,
9TOH onepanuu aKTUBH3AllUH HX IO3HABATEIbHOM
OOBsCHATb, ~ KakMe  BEKTOPbl  HA3bIBAIOTCS JeSITENIbHOCTH.
KOMIUIAHAPHBIMA; (hOPMYJIHNPOBATH U JOKa3bIBAaTh
TeOpeMy O paslOKEHMH BEKTOpA MO  TPEM IpuBieueHre BHUMAHHMS IIKOJIbHUKOB K
HEKOMILTAHAPHBIM BEKTOPAM LIEHHOCTHOMY aCIeKTy M3y4aeMbIX Ha
DOopMyITHPOBATH ONPEJIETICHHE CKAISPHOTO ypokax ”Bﬂel'f'”ﬁ’ OpranM3alus Hx pi‘GOT“
HPOH3BEICHUSI BEKTOPOB, 000CHOBBIBATH IO ¢ [ONy4aCMON Ha ypOKE COLMANLHOH
CBOWCTBA U BBIBOJUTH (HOPMYITY CKAISIPHOTO 3HAUMMO#H HHQOpMAIH —
IPOM3BE/ICHUS Yepe3 KOOPAMHATEI BEKTOPOB. MHHLMHPOBAHHS ee 00CYHICHHS,
BBICKA3bIBAHUS YJAIIUMHCS CBOETO
MHEHHSsI, BBIPAOOTKH OTHOLICHUSI.
IIpumenenue 11 OOBSCHATH, YTO HA3BIBACTCS YpPAaBHEHHEM IaHHOI ‘YcTaHOBIIEHHE JOBEPUTEIIBHBIX
BEKTOPOB M MOBEPXHOCTH B 3a[[aHHON MPSIMOYTOJIBHOM CHCTEMe OTHOLICHHI MEX/Y YUHTEIeM U
KOOPAMHAT B KOOpP/IMHAT, BBIBOAWTH YpaBHEHHE C(epbl JAaHHOTrO YYCHHKaMH, CIIOCOOCTBYIOLIHX
peLieHusix 3a1a4 pajiyca ¢ LIEHTPOM B IaHHOH TOUYKE MO3UTUBHOMY BOCIIPHSITHIO YYaIIMHUCS
OOBSICHATD, KAKOW BEKTOP Ha3bIBACTCS TpeOOBaHuii U MPOCKO yuuTens,
HATPABIBSIIOIIHM BEKTOPOM TIPSAMOM, KaK BBIYHCINTH HPUBJICICHHIO MX BHUMAHUS K
YTOJI MEK/LY ABYMSI IIPSIMBIMH, €CITH H3BECTHBI 00cyX/1aeMoil Ha ypoke HH(pOpMALHH,
KOOP/IMHATBI MX HATIPABILSIIOIINX BEKTOPOB; KaK AKTHBU3ALMHI HX 03HABATEIBHOM
BBIYUCIIHTD YTOJI MEXKLY MPSIMOI H IIOCKOCTBIO, JESITENIbHOCTH.
€CJIM U3BECTHBI KOOP/IMHATBI HAIPABJISIOIIErO
BEKTOpA MPSIMOI H BEKTOPA, MEPIICHIMKYIIPHOTO K Tobysnenne MKOTBHAKOB COOMONATH Ha
TUTOCKOCTH, KaK BBIYHUCIHTD YO MEKIY IBYMS YPOKE OOIICTPUHATBIC HOPMbI TIOBEJICHHUS,
IUIOCKOCTSIMH, €CJTH M3BECTHBI KOOPANHATEI npasuia o0UIEHHs CO CTapIIMH
BEKTOPOB, NEPIEH/MKYIISIPHBIX K 3THM IJIOCKOCTSIM. (yunrensivu) u CBEpCTHHKAMH
DOopMyIUpPOBATH 00001EHHBI NpHU3HAK (WKOTBHUKAMIT), TIPHHITHITE! yaeOHO#
TEPIEHANKYIAPHOCTH TIPSIMOM M TUIOCKOCTH | AUCLMIIIMHEL M CAMOOPTaHH3ALMH.
HCIIOJIb30BATh €0 B PEIICHHSIX 3a/1ad
IIprMeHATH BEKTOPHO-KOOPAMHATHBIN METOA IPU Tpivenenne Ha ypoke Hf{TepaKTHBHHX
(hopM paboThI ydaIuxcs:
PCLICHHH TeOMETPUYECKHUX 3a/1ad.
HHTEIUICKTYAIIBHBIX UI'P, CTUMYJIPYOIIAX
MO3HABATEIILHYIO MOTHBAIIHIO
LIKOJIEHUKOB; TPYIIIOBOH paOOThI MK
paboThI B Napax, KOTOPBIE y4ar
IIKOJIHUKOB KOMaHIHOMN padoTe 1
B3aNMOJICHCTBHS C APYTHMH JETHMH.
IIpeodpa3oBanus 6 OOBACHATB, YTO TaKOe OTOOpa’KeHHe MPOCTPAHCTBA [oOy>xaeHne MKOIBHUKOB COOMIOAATh Ha
NpoCTPancTBa Ha ceOs M B KAKOM Cllydae OHO Ha3bIBACTCS YpOKe OOLIEeTPHHSITHIE HOPMBI [TOBE/ICHHS,

JIBIDKEHHEM IPOCTPAHCTBA; OOBSACHSITH, YTO TaKOEe
oceBas CHMMETpPHs, LEHTPAIbHAS CHMMETPHS,
3epKajbHas CHMMETPHS M HapauleIbHBIH TepeHoc
Ha JaHHBIA BEKTOp; OOOCHOBBIBATH, YTO JTH
OTOOpaXKEHUSI TPOCTPAHCTBA HA CEOSl SIBISIFOTCS
JIBIDKEHUSIMH; IPHBOUTD MPHMEPBI HCTIONB30BAHHS
JIBIDKEHUIT IPY 0OOCHOBAHUH PaBEHCTBA QHUIYp

IpaBmIIa OOLIEHHUS CO CTAPIIMMU
(Yy4uTENIMH) U CBEPCTHUKAMH
(ILIKOJIBHUKAMH ), TIPUHIIHITB! yIeOHOH
JIUCIMIUIMHBL ¥ CAMOOPTaHU3aLHH.

ITprMeHeHNe Ha ypOKe HHTEPaKTHBHBIX
dhopm paboThl ydamuxcs:
HHTEIUIEKTYaIbHbIX UIP, CTUMYJIHUPYIONIHX
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OOBSCHATh, 4YTO TAaKOE LEHTPAIbHOE MOa00ue
(roMOTeTHsI) U KaKUMH CBOMCTBaMH OHO 00JIaJaeT,
49TO TAaKOE MPeoOpa3oBaHue MOAOOHS M Kak C €ro
MOMOLIBI0 BBOJHUTCS MOHSTHE MOJOOHBIX (GUryp B
[POCTPAHCTBE

IIpuMeHSTh BEKTOPHO-KOOPJMHATHBII METOJ, a
TaKOKe JABIDKCHHS U IPeoOpa3oBaHust HO100uUs IpH
pELICHNH T€OMETPUYECKUX 3a1au.

MI03HABaTENbHYIO MOTUBALIMIO
IIKOJIBHUKOB; TPYIIOBON pabOThI MK
paboTEI B Mapax, KOTOPHIE ydatT
IIKOJIBHUKOB KOMaHJIHO# paboTe n
B3aHMOJIEHCTBYSA C IPYTUMU JETbMH.

3akI0YnTeIbHOE
MOBTOPEHUE MPH
MOArOTOBKE K
HTOroBO¥i
aTTecTAlMM MO
reometpuu. Pemenne
3a7a4
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