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[losicHuTeIbHAS 3aMHUCKa K padoueii mporpaMMe mo Kypcy
«Adareopa» 9 kaacc.

PaGouasi mporpamma no aiarebpe ajas 9 kaacca k yueOnuky: FO M. Konsrun, M.B.
TkaueBa, H.E. ®enoposa, M.U. [ITadyHuH.. u ap- M IIpoceeuienue, 2017r.
coctapieHa Ha 2021-2022 yueOHbIN TOJI, HA OCHOBE:

-Oenepanbhbiii 3akoH 0T 29.12.2012 No 273-03 «O6 obpazoanuu B Poccuiickoit
Oenepaummny;
-OenepanbHbIA rOCYIapCTBEHHBIA 00pa3oBaTeIbHBIN CTaHAAPT OCHOBHOTO
00111er0 00pa3oBaHus, yTBEPKACHHOTO MprUKazoM MHUHHUCTEPCTBA 00pa30BaHUA U
Hayku Poccuiickoit ®enepaumu ot 17.12.2010 Ne 1897 (®I'OC ocHOBHOTO
obmero oobpazosanms) (pea. ot 31.12.2015 r.);
- Ycrasa MBOY VYrneropckoii COILL;
-Yuebnoro miana MBOY Vraeropckoit COUI va 2021-2022 yu.roaa
-ABtopckas nporpamma Kosarun 1O .B. Tkauésa M.B.,

Anredpa 7 kimacc M., «Ipocsemenue» 2019 r. ®I'OC. Anredpa 8 kimacc M.,
«IIpoceemienue» 2018 r. Anredpa kiacc M., «lIpocsemenue» 2019 r.

-fmporpamMmbl AJisi 00eo0pa3oBaTeNbHbIX IIKOJI, TUuMHA3ui, auiee 2014r.,

-denepaabHOrO MEPeUHs YUeOHHWKOB, PEKOMEHJIOBAHHBIX MUHHCTEPCTBOM
obpazoBanus PO,

-c yuétoM TpeOOBaHWK K OCHAIICHHWIO OO0Pa30BaTEBHOTO MPOIEcca, B
COOTBETCTBHH C COACPKAHWUEM HATOJHEHUS y4EeOHBIX TPEIAMETOB KOMIIOHCHTA
roCyIapCTBEHHOTO CTaHAapTa oOIero oOpa3oBaHMS.

JlanHas nmporpamMma NoJIHOCThIO OTpakaeT 0a30Bbiil YPOBEHb MOATOTOBKH
IITKOJIBHUKOB TIO paszeiiaMm mporpaMmbl. OHa KOHKPETH3UPYET COACPKaHUE TEM
o0pa3oBaTeIpHOTO CTAaHAapTa U TaéT MPUMEPHOE pacipenesieHne yaeOHbIX 4acoB
Mo pazjenam Kypca.

CornacHo ¢eaepabHOMY 0Oa3sMCHOMY y4eOHOMY IIaHY Ha H3YUCHHUC
anreOpel B 9 kiacce otrBoautcs 3 wacoB B Henenmo. Beero B 9 kiacce - 102 yaca,
KOHTPOJIbHBIX padoT mo anredpe 6. KonTposbHble pabOThl HAMpaBiCHbl Ha
MPOBEPKY yPOBHA 0a30BOH TOATOTOBKHM YUAIAXCS, a TAKKE Ha
mudpepeHMPOBaHHYIO TIPOBEPKY BIIACHUS (POpMaTHLHO-OMIEPATHBHBIM
MaTeMaTHYeCKAM armapaToM, CIMOCOOHOCTh K WHTETPAIlMH 3HAHWUH TIO
OCHOBHBIM TemaM Kypca. OcTaBysiio 3a co0OM MpaBO BHOCHTh W3MCHCHHS B
TEKCTBI KOHTPOJIBHBIX PaboT. [[poMeXyTOUHBIH KOHTPOJIb 3HAHWN
OCYIICCTBIISIETCS C TOMOIIBIO TMPOBEPOUYHBIX CAMOCTOSITEIBHBIX PadoT,
MaTEMaTHIECKAX JUKTAHTOB M KApTOUCK.



Ilnanupyembie pe3yibTaThl 0CBOCHHUSI Kypca ajaredpsbl 7 KJacc.

Ypoeenw obsa3amenvnoii noocomoeku odyuarouiezoca:

YMeTh OCYIIECTBIIATH B BRIPAKCHUAX U (DOPMYJIaX YACTOBBIC MTOACTAHOBKH
Y BBITIOJTHATH COOTBETCTBYIOIINE BHIUMCICHUS.

YMeTh pemarb ypaBHEHUS ¢ OJTHAM HEU3BECTHBIM, CBOIAIIUECS K
JIMHEWHBIM.

YMeTh BHITIOHATh OCHOBHBIC IEHCTBUSA CO CTETICHSAMHA C HATypaTbHBIMHU
MOKA3aTEIISIMH.

YMeTh BBHITIOMHATh OCHOBHBIC ICHCTBUS ¢ MHOTOWICHAMM.

YMeTh BBHITIOHATH Pa3i0KeHUE MHOTOWICHOB HA MHOYKHUTEITH.

3HaTh (POPMYITBI COKPAIEHHOTO YMHOKCHHS.

YMeTh BHITIOHATh OCHOBHBIC ICHCTBUA ¢ aTeOpandeCKUMU TPOOSIMHU.
YmeTs cTpouTh rpaduK TMHEHHONW QYHKITHH,

YMeTh pemarb CHCTEMBI IBYX JIMHCHHBIX YPaBHEHUH.

YMmeTh peuiaTb TCKCTOBLIC 3a1a4HN anre6pa1/1quI<I/IM MCTOOOM

B pesynbprate nzyueHus Kypca anreopbl B 7 Kacce ydyaluecs J0JKHBI

3HATH/TIOHUMATH

MAaTEMATHUECCKHUH S3BIK,

CBOMCTBA CTENEHU C HATYPAJIbHBIM MOKA3aTENEM;

OMPEe/ICSICHUE OJHOWICHA WM MHOTOWICHA, ONEpalMyd HaJ OJAHOUYICHAMH H
MHOTOWICHaMH,  (OPMYJIBI  COKPAIICHHOTO  YMHOXEHHS,  CIOCOOBI
Pa3JIOKEHUA HA MHOXKUTEIIH,

CBOMCTBO COKpalllecHHd ApoOei, NMpHBEACHHE ajreOpanyeckux Apoder K
00111eMy 3HAMEHATEIO;

TUHEHHYI0 (QyHKIHIO, €€ CBOWCTBA U TpaduK;

CIOCOOBI  peIIeHUsA CHCTeM JIBYX JIMHEWHBIX YpaBHEHHH C JBYMS
MePEMEHHBIMH,

YMeTh:

BHITIOJTHATD apu(METHUECKUE ACHCTBHS, COUYETas YCTHHIE W THUCHMEHHBIC
MIPUEMBI,

COCTaBJIATh MATEMATUUYECKYIO MOJIEIIb IIPU PEILIEHUH 3a1a4,

BBIIIOJIHATH JICHCTBUSA HAJA CTEINEHAMU C HATYPAJIBHBIMU MOKA3ATEISAMMU,
[IOKa3aTesieM, HE PaBHBIM HYJIIO, UCIIOJIb3Y CBOMCTBA CTEIEHEN;

BHITIOJIHATE ~ apu(MeTHueckue  omepandd  Hax  OAHOWICHAMH |
MHOTOWJICHAMM, PACKIIQABIBATH MHOTOUWICHBI HA MHOXXHUTENH, WCIIOIb3Ys
METOJI BBIHECEHHSI OOIIEr0 MHOMKUTENA 3a CKOOKH, METOJ TPYNIUPOBKH,
(hopMyIIBl COKPAITICHHOTO YMHOXKCHUS,

BBITIOJIHATH OCHOBHBIE JIEUCTBUSA € aIreOpanyecKumMu 1po0simMu;

peliaTh JJUHEWHBIE U PALMOHAIIBHBIE YPABHEHHUS C OJTHON IIEPEMEHHOM,



® pemaTh HECIOKHBIE TEKCTOBBIE 3a/]aUH aJiTeOparueCKIM METOIOM;

e CTpouTh rpaduk TMHEHHON (PyHKIIMH, OTIPEACTIATh CBOWCTBA (DYHKITUH TIO €€
rpaduky;, TPUMEHATh TpaduuecKkre TMPEACTABICHUS TPH  PEIICHUH
YPaBHEHUH, CUCTEM JINHEWHBIX YPABHEHUMN

® pemIaTh CHCTEMBI ABYX JIMHCHHBIX YPABHCHUH C IBYMS MMEPEMEHHBIMHU,

pelaTh cJeAyIIIue )KU3HEHHO-TIPAKTHYeCKHE 3a1a4N:
® CaMOCTOSITEIbHO TIPUOOpPETaTh W TMPUMCHATh 3HAHUSA B  Pa3IAYHBIX
CUTYaIHsX;
e paboTaTh B rpynnax;
® apPryMEHTHUPOBATh M OTCTAWBATH CBOIO TOUKY 3PCHHS;
® yMETh CIYIIATh APYTUX

MOJB30BAThCA MPEAMETHBIM YKA3aTEJIEM >SHUUKIIONCANNA W CIPABOYHUKOB JIA
HaXOXJACHUS WH(OpPMAIMU, CaMOCTOSITENIBHO  JEHCTBOBATH B  CHUTYalldH
HEOMPEAECTICHHOCTH MPU PEILICHUH aKTYaJIbHbIX JJI1 HUX MPOOJIeM.,

ILnannpyembie pe3yibTaThl 0CBOEHUsI Kypca ajiaredpsl 8 kiacc.
B pe3ysabTaTe n3yueHUs1 MATEMATHKH YUEHUK HAYYUTCS :

® COCTaBJIATH OYKBEHHBIC BBIpAXCHHS W (OPMYJBI 1O YCJIOBHSAM 33]1ad;
OCYIICCTBJISITh B BHIPAKEHUAX H (OpMyNax dYHCIOBBIC TOJCTAHOBKH W
BBITIOJTHATh COOTBETCTBYIOIIME BBIYMCIICHUS, OCYIIECTBIIATH TMOJACTAHOBKY
OJTHOTO BBIPAKEHUS B APYTO€; BhIpakaTh W3 GopMyn OAHY EPEMEHHYIO Uepes
OCTaJIbHEIE;

® pemiath TEKCTOBBIE 33/Ja4M  aNreOpandecKuM METOJIOM, HWHTEPIPETHPOBATH
MOJIYYCHHBIA ~ pe3yJIbTaT, TPOBOAWTH OTOOP  PEIICHWHA, WCXOIi U3
(hOpMYIITHPOBKH 33/1a4H,

® ONpenesaTh KOOPAWHATHI TOYKH TUIOCKOCTH, CTPOWUTh TOUYKH C 3aJaHHBIMH
KOOPIMHATAMU,

® pemiaTh JUHEHHBIC W KBAPATUUHBIC YPABHCHHUS,

® HAXOAUTh 3HAUCHWE (YHKIWHM, ONPEACNTATh 3HAUYCHHWE apryMeHTa [0
HU3BECTHOMY 3HAUCHHIO (DYHKIMH €€ rpahuKoB, MPeoOPa3OBHIBATH BHIPAKEHUS,
coJiep Kalne KBaJapaTHbIC KOPHU,

® YMETh 3aMHCHIBATh PAJTUUHBIE TPEUIOKCHUS  ACTIONB3YS  MPUHATHIE
0003HAUYECHUS B TECOPUU MHOKECTB;

® pemarh KBAAPATHBIC YPABHEHHUS U MPUMEHSATH K PEMICHHUIO PA3JIMYHbBIX 3a/1a4,

e pemiath OWKBajpaTHBIE YpPaBHECHWs, APOOHO-PAIIMOHAJFHBIC YPaBHCHWS,
anreOpanyecKue ypaBHEHUA,

® pemaTh TEKCTOBBIE 33/1aYH C TIOMOIIBIO KBAPATHBIX YPAaBHEHWUMH,

® BEHITIOJHATH apU(PMETHUECKHE NEHCTBUAS ¢ KOMIUICKCHBIMH YHCIAMH,

2
e crpouth rpadpuku QyHkHH y=x; V= ;
e cTpouTh rpadky KBAAPATHIHOW (PYHKITHH,



peliaTbe CUCTEMbI YPABHEHUH MEPBOA U BTOPOU CTENEHH,

peliaTb CUCTEMBI PALIMOHAJIBHBIX YPABHEHUH,

peliaTh 3a1a4u, CBOAALLMECA K CUCTEMAaM;

peliaTh YpaBHEHU B LIETBIX YUCTIAX,

pemiaTh CHCTEMbl YPAaBHEHUM W YPaBHEHUA IPaUISCKHAM CITOCOOOM;

YMETD BBITIOJIHATH OLIEHKY PE3YJIbTATOB BHIYUCIICHUN,

BBIMIOJIHEHUST ~ pacueToB 1o  ¢opmynam, I cocTaBlieHus  (opMmyd,

BBIPAKAIOIIUX  3aBUCHUMOCTH  MEXIY  PEAJbHBIMU  BEIIMUMHAMHU, IS

HAXOXXJACHHUS HYKHOH (hOPMYJIBI B CTIPABOYHBIX MaTepHaiax;

® MOJCIMPOBAHUA MPAKTUYECKUX CUTYALMA WU  HCCIEAOBAHUMU TOCTPOEHHBIX
MOJEJIEH ¢ UCTIOJIb30BAaHUEM anmnapara ajareOpsi;

® OIUCAHUA 3aBUCUMOCTEMN MEKIY (przraecKkuMu BEJIMYMHAMU

COOTBETCTBYIOIUMH  (DOPMYJIaMH, TIPA  HCCIACAOBAHWUM  HECIIOXKHBIX

MPAKTUYECKUX CUTYALIUH.

Heau u 3aaa4u o0yueHus MpeaMeTy «Ajreopa» B 9 Kjacce

Hemmn:

-(hopMHUpPOBaHUE MPEICTABIICHHI 0 MaTeMaTHKE KaK YHUBEPCAIBHOM SI3BIKE HAYKH,
CPEACTBE MOJCIUPOBAHUSA SBJICHUW M IIPOIECCOB, 00 HIASAX W METOJax
MaTEeMaTHKH,

-pa3BUTHE  JIOTHYCCKOTO  MBIIUICHHS, MPOCTPAHCTBEHHOTO  BOOOpaXKCHUS,
ANTOPUTMHUYCCKOM KYJIbTYPhI, KpHTUYHOCTH MBIIIJICHNUS HA YPOBHE, HEOOXOUMOM
Juisi OOydeHHs B BBICIICH IIKOJIC IO COOTBETCTBYIONICH CIEIMAILHOCTH, B
Oyaymiel mpodeccruoHanbHOM NEeATeTFHOCTH;

-OBJIaJICHHC MAaTEMaTUUYCCKUMH 3HAHUSMH W YMCHHUSAMH, HECOOXOIWMBIMH B
MMOBCCTHCBHON OKWU3HHM, JUIS HW3YUYCHHS IIKOJBHBIX €CTECTBCHHO - HAYYHBIX
JUCITUIUTHH Ha 0a30BOM ypOBHE, NI TOIy4YeHHUs oOpa3oBaHWA B 00JacTAX, HE
TpeOyIOMMX YyrayOIeHHOW MaTEMaTHYECKOM TTOATOTOBKH,

-BOCIIMTAHHE CPEJACTBAMH MATEMATHKH KYJIBTYPHl JIMYHOCTH: OTHOIICHHE K
MaTeMaTHKE KaK K 9acTH OOIIeUeTOBEUSCKOM KYJIbTYPhI, 3HAKOMCTBO C MCTOPHCH
pasBUTHA MATEMATHKW, SBOJIOIMHCH MaTEMaTHYECKHX HJISH, IMOHHMaHHE
3HAUMMOCTH MaTeMaTHKH! JUTsl OOIIIECTBEHHOTO TIPOIecca.

Sagaun:

-chopMUpPOBaATh TOHATHE CTEMEHU C IIEJIBIM TTOKA3aTeeM, BBIPabOTaTh YMCEHHE
BBITIOJIHATH MPeoOpa3oBaHUsl MPOCTEHUINNX BBIPAKEHUM, COJIECPIKAIIUX CTENEHb C



IEIBIM  TIOKA3aTeJIeM, BBECTH TOHATHC KOPHSA N-OH CTEMEHW W CTETCHH C
PaITMOHAITLHBIM TTOKA3aTeIIEM

-BBIPa0OTATh YMEHHS MCCIIEN0BATh MO 3aAaHHOMY rpaduky QyHKIMH y=X>, y=Xx,
y= 1/x, y=Vx, y=k/x, y=ax?+bx-+c;

-BBECTH TOHATHE CHHYCA, KOCUHYCA, TAHTCHCA W KOTAHTEHCA MTPOU3BOJIBHOTO YTIIa,
chopMHUpOBaTh YMEHHS BBIYUCIIATH MO 3HAYCHHUIO OJTHON M3 TPUTOHOMETPUUCCKHIX
(yHKIMKA 3HAYCHWS JAPYTHX, BHIMOJHATH HECIOXKHBIE TPUTOHOMETPHUCCKHE
npeoOpa3oBaHus BEIPAKCHUI

-TIO3HAKOMHUTH 0OYJAFOIINXCS ¢ TIOHATHAMH MPOTPECCHI;

-TIO3HAKOMUTH OOYYaIOMUXCSl ¢ Pa3IMYHBIMA BUIAMW COOBITHHA, C TIOHSITHEM
BEPOSITHOCTEH, C(hOPMUPOBATH YMEHHUE HAXOXKIECHUS BEPOATHOCTH COOBITHSA, KOTAaQ
YHCJIO PABHOBO3MOXKHBIX UCXO0B OUEBUTHO.

MecTto npeamMera B eaepaibHOM 0A3UCHOM YUEOHOM IJIAHE

CornacHo deaepanpbHOMy 0a3UCHOMY yUdeOHOMY IUIaHy B 00pa30BaTEIILHOM
YUPEKICHUM Ha u3yueHue anreopsl B 9 knacce orsoautcs 102 yacos u3 pacuera 3
4yaca B HEJICNIO, KOHTPOJbHBIX paboT mo anredpe 6. KoHTposibHbie paboThI
HAIpaBJICHbl HA TMPOBEPKY YPOBHS 0a30BOM MOJATOTOBKH YYaIlUXCSA, a TaKXKE
Ha auddepeHINPOBAHAYIO MPOBEPKY BIAJACHHUSA (POPMATBbHO-ONIECPATHBHBIM
MaTeMaTHYECKUM anmnaparoM, CMOCOOHOCTh K WMHTErpalid 3HAHWUU 1O
OCHOBHBIM TemaM Kypca. Octapiisiio 3a co00il MpaBO BHOCUTh WU3MEHEHHUA B
TEKCThl KOHTPOJIbHBIX PaloOT.

[TpoMeXyTOUHBIA KOHTPOJIb 3HAHUU OCYIIECTBISAECTCSA € TMOMOILBIO

MIPOBEPOUHBIX CAMOCTOSTENIBHBIX PA0OT, MAaTEMAaTUYECKUX IUKTAHTOB M
KapTOUEK.

MexnpeameTHbie CBA3H: reoMeTpud, pusnka, nHPOpMATHKA, XUMUS

ILnannpyembie pe3yjibTaThl 0CBOEHUSI YUE€OHOI0 Kypca y4alluMHCS:

[Iporpamma obecrneunBaeT JOCTHIKCHHE CICAYIOMMUX PE3YJIHTaTOB OCBOCHUS
00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa30oBaHMS:

JUYHOCTHBIE:
-c(hOPMHUPOBAHHOCTh OTBETCTBEHHOTO OTHOMICHHWS K YUYCHHIO, TOTOBHOCTh H
CIIOCOOHOCTH O0YYAKOIINXCS K CaMOPA3BUTHIO M CaMOOOPA30BAHUIO HA OCHOBE
MOTHBAIIMM K OOYUEHHIO M TO3HAHHWIO, BHIOOPY JajbHElIero oOpa3oBaHMs Ha
06a3e OpHUEHTHPOBKU B Mupe mpodeccruii W MpoeCCHOHATBHBIX MPEAMOUTEHUN,
OCO3HAHHOMY IIOCTPOCHHUIO HWHIWBHAyaJIbHONW 00pa30BaTCIIbHOW TPACKTOPHH C
Y4ETOM YCTOMUYMBBIX ITO3HABATEILHBIX HHTEPECOB,

-c(hOPMUPOBAHHOCTH IIEJIOCTHOTO MHPOBO33PCHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOMN ITPAKTHKH,



-c()OPMHUPOBAHHOCTh KOMMYHHUKATHBHOW KOMIICTEHTHOCTH B  OOINCHUH W
COTPYJHUYECTBE CO CBEPCTHUKAMHM, CTAPIIUMU U MJIAJIIUMU, B 00pa30BaTEIbHOM,
OOILIECTBEHHO TIOJIE3HOM, Y4eOHO-MCCIICAOBATEILCKOM, TBOPUYECKOW W JIPyrux
BHAAX NCATEIBHOCTH,

-YyMEHHUE SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOW MBICIIA B YCTHOW M NMHCHbMEHHOMN
peur, MOHUMATh CMBICIT TMOCTABJICHHOW 3aJa4yM, BBICTPAMBATH APryMEHTALUIO,
MPUBOJIUTH MPUMEPHI U KOHTPOPUMEPHI,

-IpEJICTaBJICHUE O MATEMaTHUCCKOM Hayke Kak cdepe  UeloBeUeCKoit
NEATeNIbHOCTH, 00 »Tamax €€ pa3BuTHA, O €€ 3HAYMMOCTH Ui Pa3BUTHSA
UHABUJIN3ALNH;

-KPUTHYHOCTh MBILLJICHUSI, YMEHHE PAClO3HABaTh JIOTUYECKH HEKOPPEKTHBIE
BBICKA3bIBAHUS, OTJIMYATH TUITOTE3Y OT (haKTa;

-KPEAaTUBHOCTh MBILLICHUS, WHULMATUBA, HAXOJUYHUBOCTh, AKTHUBHOCTh IMpPH
pEelICHUH alireOpanvecKux 3a1au;

-YMEHUE KOHTPOJIMPOBATh MPOLECC M Pe3yJbTaT Y4eOHOU MaTeMaThuuecKoi
JNEATENIBHOCTH,

-CIOCOOHOCTh K SMOILIMOHAJIbBHOMY BOCIHPHUATHIO MATEMAaTHUYECKUX OOBEKTOB,
3aJ1a4, PEIICHUH, PaCCyKICHUM.

MeTanpeaMeTHbIE:
-YyMECHHE CaMOCTOSITEJIbHO TUTAHWPOBATh aAJbTCPHATUBHBIE TYTH TOCTHXKCHUS
1eseii, OCO3HaHHO BHIOWpaTh Hambosee S(PPEKTUBHBIE CHMOCOOBI PEMICHUS
yueOHBIX ¥ TTO3HABATEIIBHBIX 33/1a4;

-YMEHHE OCYIIECTBIIATh KOHTPOJb MO Pe3ybTaTy W MO Crmocoly MCHCTBHS Ha
YPOBHE MTPOU3BOJILHOTO BHUMAHWA ¥ BHOCUTH HEOOXOIMMbBIE KOPPECKTHBHI,
-YyMCHHEC aJICKBAaTHO OICHWBATh TMPABWJIBHOCTh WJIM ONTHOOYHOCTH BBHITIOTHCHUS
yueOHO# 3amaun, €€ 0ObEKTHBHYIO TPYAHOCTh W COOCTBEHHBIE BO3MOXHOCTH €€
PEIICHMS,

-OCO3HAHHOE BJIAJICHUE JIOTUYECKUMM JEUCTBUAMHU OINPEHAECICHUA TOHATHM,
0000IIIeHNs,  YCTAHOBJICHWS  AQHAJIOTHWHA,  KIacCH(UKAMA  HA  OCHOBE
CaMOCTOATEILHOTO  BBHIOOpA  OCHOBAaHWH W KPHUTEPHEB,  YCTAHOBIICHHS
POJIOBHAIOBBIX CBSA3EH,

-YyMCHHE YCTaHABIIMBATh MPHUWHHO-CIICICTBCHHBIC CBSI3H, CTPOUTH JIOTHUYECKOE
pacCy’>KIeHUE, YMO3aKIIOUeHHEe (MHAYKTUBHOE, ASAYKTHBHOC W TIO QHAJIOTHH) H
BBIBOJIBI,

-YyMEHHE CO3/1aBaTh, MPUMEHATh W TPEOOPA30BBIBATh 3HAKOBO- CHMBOJUYCCKHC
CPEICTBA, MOJICITA W CXEMBI JIsl PEIIEHUs yUeOHBIX U TIO3HABATEIILHBIX 33134,
-YMEHHE OPTaHU30BBIBATH yUEOHOE COTPYTHUUYECTBO U COBMECTHYIO AEATEITHHOCTh
C YUHMTEJIEM M CBEPCTHUKAMH. ONPEACATH TN, pacnpesnencane (yHKIAd |
poJjiei YYaCTHHWKOB, B3aMMOJCHCTBHE © 0Omue CcrmocoObl padoThl, yMEHHE
paboTaTh B TPyNNE. HAXOAWUTH OOINEe PEIICHHE W paspeniarh KOH(MIMKTH Ha
OCHOBE COTJIAaCOBAHWS TO3WUIMKA W YyuéTra WHTEPECOB, CIyIIaTh MapTHEPA,
(hopMynupoBaTh, aPryMEHTHPOBATH M OTCTAWBATh CBOE MHCHHC,



-c(hOPMHUPOBAHHOCTh Yy4e€OHOH H OOIIENOJIb30BATEILCKOM KOMIICTCHTHOCTH B
00JaCTH  MCTIOJIb30BaHUS WH(OPMAITMOHHO-KOMMYHHKAITMOHHBIX ~ TEXHOJIOTHN
(MK T-koMmeTeHTHOCTH);

-MepPBOHAYAJIbHBIC TMPEJCTABICHUS 00 HAESIX M O METOJAX MATeMaTUKH Kak 00
YHUBEPCAJIbHOM A3bIKE HAYKHU U TEXHUKH, O CPEJCTBE MOJICTUPOBAHUA ABJICHUN U
MPOIIECCOB;

-YMEHUE BUJCTh MATEMATUUYECKYIO 3a7a4y B KOHTEKCTE MPOOJIEMHON CUTyalllu B
JPYTUX AUCIUILUIMHAX, B OKPYKAIOIIEH KU3HU,

-YMCHHE HAXOJUTh B PA3IMUHBIX UCTOUYHHUKAX WH(MOPMAIUIO, HEOOXOIUMYIO IS
pEIICHUST MaTEeMaTHYECCKUX TMPOOJIeM, W TPEACTABIATh €€ B TOHATHOH (dopme;
MPUHUMATh PEIICHUE B YCJIOBHUAX HEMOJHOW U U30BITOUHOM, TOUHOH H
BEPOSITHOCTHOH MH(OPMAITHH;

-YyMEHUE TOHUMATh M HCMOJb30BaTh MATEMATUUYECKUE CPEACTBA HATrJISAHOCTH
(PUCYHKH, YepPTEX W, CXEMbl H Ap.) Ul WUIIOCTPAIK, WHTEPIPETAIH,
apryMEHTallWH;

-YMEHHUE BBIJIBUraTh TUMOTE3bl MPHU PEIICHUM YUYeOHbIX 33/auy WU MOHUMATh
HEOO0XO0UMOCTb UX MPOBEPKH;

-YMEHUE TPUMEHATh HWHIYKTUBHBIE M JCAYKTHUBHbBIE CIOCOOBI PACCYXKICHUM,
BUJICTh PA3JIMUHBIC CTPATETUU PELICHUA 3a/1a4;

-MOHUMAHUE CYIIHOCTH AJITOPUTMHUUECKUX MPEANMCAHUN U YMEHHUE JEHCTBOBATH B
COOTBETCTBHUHM C MPEIJIOKEHHBIM AJITOPUTMOM;

-YMEHHUE CaMOCTOATEbHO CTaBUTh LIEJIM, BRIOMPATh M CO3/1aBaTh aJrOPUTMBbI IS
peleHus yUeOHbIX MaTEMaTHUECKUX TTPOOIeM;

-YyMEHUE TUIAHUPOBATh M OCYUIECTBIATH JI€ATEIbHOCTh, HAMPABJCHHYIO Ha
pelIeHrE 3a7a4 UCCIIEA0BATENbCKOTO XapakTepa.

npeaAMeTHbIe:

- yMeHue padoTath ¢ MaTEMaTHYECKUM TEKCTOM (CTPYKTYpHpPOBaHHUE,
U3BJICUCHUE  HE0OX0oaMMOW WH(pOPMAIIHK), TOYHO W TPAMOTHO BBIPAXaTh CBOU
MBICIA B YCTHOM W TMHCBMEHHOHW pEUYHM, TNPUMEHSAA MATEMaTUYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY, HCIIOJb30BaTh PA3JMYHbIE A3BIKM MAaTEMATUKH
(CITOBECHBIHN, CHUMBOJNIMUECKHM, rTpadwuuecknii), 0OOCHOBBIBATh  CYXKICHUA,
MTPOBOJUTH KJIACCU(DUKAITUIO, TOKA3BIBATh MATEMATHUECKHUE YTBEPKICHHUS,
-BJla/icHuEe 0a30BbIM TOHATHUHHBIM amNMaparoM: UMETh MPEJICTABICHUE O YHUCIE,
BJIQJICHUE  CHUMBOJIbHBIM  SI3BIKOM  aireOpbl,  3HAHUE  BJIEMEHTAPHBIX
(yHKIIMOHATBHBIX ~ 3aBUCUMOCTEH,  (OpMHUpPOBAaHWE  TIPEACTABICHUHA O
CTATUCTUUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MHUPE U O Pa3IMUHbBIX Crocodax
WX U3YUCHHS, 00 0COOCHHOCTSIX BBIBOJOB M MPOTHO30B, HOCAIIUX BEPOATHOCTHBIN
XapakTep;

-YyMEHUE  BBIMOJHATh  alreOpanveckue  MpeoOpa3oBaHMs  PALMOHAIBHBIX
BBIPAXKEHUN, MPUMEHATh WX JIA PEUICHUS YUEOHbIX MATEMAaTUUECKUX 3aJay U
3a3/1a4, BO3HUKAIOIIUX B CMEKHBIX YUEOHBIX MPEAMETAX;

-YyMCHHE TIOJIb30BAThCS MATEMATHUECKUMH (PopMyJIaMd ®  CaMOCTOATEIHHO
COCTaBIIATH (POPMYJIBI 3aBUCUMOCTEH MEXTy BEMMUMHAMH HA OCHOBE 00O0OIIECHUS
YACTHBIX CIIYYaeB U IKCIIEPUMEHTA,



-yMEHHUE PEIIaTh JIMHEHHBIE YPAaBHEHUSA W HEPABEHCTBA, a TAK)KE NMPUBOAUMBIE K
HAM  YpPaBHEHHSA, HEPABEHCTBA, CHUCTEMBI, TPHUMEHATh  rpaduiecKue
MPEACTABJIEHUA JJI PELIEHUS U UCCIECNOBAHUA YPABHEHUN, HEPABEHCTB, CUCTEM,
MPUMEHATH TMOJIYYEHHBIE YMEHUA U1 PELICHUA 3a7a4 U3 MATEMATUKU, CMEKHBIX
MPEAMETOB, ITPAKTUKH,

-OBJIaJICHUE CUCTEMOHN (PYHKITMOHATBHBIX TOHATHH, (PYHKIIMOHAIBHBIM S3BIKOM W
CUMBOJIMKOM, YMEHHE CTPOWTh Tpadukud (PYHKIHH, OMHMCHIBATh WX CBOWCTBA,
WCIOJIB30BaTh (DYHKIIMOHATBHO-TPAPUUCCKUE TPEACTABIICHUSA IS ONMUCAHUA W
aHaJIN3a MAaTEMATUYECKUX 3a7a4 U PEATbHBIX 3aBUCUMOCTEMN,

-OBJIaJICHUE OCHOBHBIMHU CIOCOOAMM TPEACTABJCHUS M aHAJIM3a CTAaTUCTHUECKUX
JAHHBIX

-yMEHHUE MPUMEHATh U3YUYECHHBIE MOHATHUA, PE3YJABTATBl U METOJBI NPU PEIIECHUU
3a/la4 U3 PA3JIMUHBIX PA3JENIOB Kypca, B TOM YMCIE 3aJa4, HE CBOAALLIMXCA K
HENOCPEICTBEHHOMY IPUMEHEHUIO U3BECTHBIX AJITOPUTMOB.

[IpenmeTHbIE pe3ynbTaThl MPOSBIAKOTCSA TaK K€ B 3HAHUAX U YMEHHAX,
XapaKTEPU3YIOIIUX  KavyeCTBO (YpoBEHB) OBJIAJICHUSA 00yyYaroIMUMHCS
COJICpKaHreM yueOHOr 0 MpeaMeTa;

-O0OBACHATh MJACH W METOJbl MATEMATHKHA KAK YHHBEPCAJIBHOTO SI3bIKa HAYKU H
TEXHUKH, CPEACTBA MOJCIUPOBAHUA ABJICHUW W TPOLECCOB;, IMPUBOIUTH
COOTBETCTBYIOIIME IPUMEPHI,;

-OMUCHIBATh KPYr MATEMaTHUECKUX 33/]a4, AJid PEIICHHUS KOTOpbIX Tpedyercs
BBIXOJI B MHOJKECTBO JECHCTBUTEIBHBIX YHCEJl WM BBEICHUE HOBBIX IOHATHU W
COOTBETCTBYIOMNX (DYHKIIWH, MTPOU3BOANTH BBIUUCICHUS TIO0 (popmysiaM, pemiarh
ypaBHEHUS] W HEPABEHCTBA, OMHUCHIBATH CBOWCTBA M CTPOUTH Tpaduku
COOTBETCTBYIOIMUX (DYyHKITHHA;

-1aBaTh OMPEICICHUS, aHAM3UPOBATh (DOPMYITUPOBKH OIPEACIICHHAN, TECOPEM H
JIOKA3aTeNIbCTBO TEOPEM,

-O0BACHATh HAa TPUMEPAX HCTOPUUECKYIO OOYCJIOBJICHHOCTh W MPAKTUUYECKYIO
MOJIb3Y METOAOB TEOPUU BEPOATHOCTEN U CTATUCTHUKHY,

-OMUCHIBATh KPYr MaTEMATHUECKUX 3adad Uil PEIICHUs KOTOPbIX Tpedyercs
BBEJCHUE HOBBIX TMOHATUH, NPOU3BOJUTH TOXKJIESCTBEHHbIE MPEOOPA30BAHMS,
BBIUKMCIIATh 3HAYECHUSA BBIPAKECHUM, PEIIATh YPABHEHUSA WM HEPABEHCTBA, B TOM
YUCJIE NPU PELICHUU MPAKTHUYECKUX PACUETHBIX 3aJa4 U3 OKPYKAIOLIErO MHUPA,
BKJIFOUAsA 3aJa4d MO COIMAJIbHO — 3KOHOMWYECKOM TEeMaTWKe, U W3 00JacTh
CMEKHBIX JTUCLHUIUINH,

-ONMCBIBATb  PEAJIBHBIE CHUTYAallMM HAa A3BIKE MAaTEMAaTUKHU, MCCIIEI0BATh
MOCTPOCHHBIE MOJENM € HCMOJAB30BAHUEM  amnmapara ajireOpbl, TEOpUH
BEPOATHOCTEN U CTATUCTHUKHU,

-OCYIIECTBIIATh HH(POPMAITMOHHYIO TIEpepadOTKy 3a7aun, epeBoasi HHPOPMAITHIO
HAa A3bIK MATEMATHYECKUX CHUMBOJIOB, MPEACTABIAA COAEpKALMECA B 3ajayax
KOJIMYCCTBCHHBIC AaHHBIC B BUAC dopmyn, Tabnwim, rpadukos, muarpamMm W
BBHITIONIHAA OOpaTHBIC NEWCTBHS C IEIBI0 HM3BJICUCHHUA WHGopMammu U3 (Gopmyd,
auarpaMmm, Ta0nuil, TpaduKos;

-UCXOJd W3 YCJIOBHSA 3aJauM, COCTAaBJIATH YHWCIIOBBIE BBIPAKEHHUSA, YPABHEHUS,
HEPABEHCTBA W HAXOJWTh 3HAUYCHWS WCKOMBIX BEJIMUWH, W3jaratb U O(QopMIIATH



pEIICHNE JIOTHUECKH TPABHJIBHO C HEOOXOMWMBIMH TOSCHCHHUSAMH, TIPOBOJWTH
JIOKA3aTeIbHBIC PACCYXKIACHHUS TIPU PEIICHWH 3a7a4, OIECHWBATH JIOTHYECKYIO
MPABWIBHOCTh  PACCYXKACHHWH,  pacmo3HaBaTh  JIOTHUECKH  HEKOPPEKTHBIC
paccyXIeHus,

-IPUBOJIUTH TIPUMEPHI MPOCTPAHCTBEHHBIX M KOJMUYECTBEHHBIX XapPAKTEPHUCTHUK
pEaNbHBIX OOBEKTOB, JUIS ONMWCAHUS KOTOPBIX HCIONB3YIOT MaTeMATHUYCCKYIO
TEPMHUHOJIOTHIO;

-CPaBHMBATh W YHOPSAOYMBATH CTEMEHW C TCNBIMA W PaldOHAIbHBIMHA
MOKA3aTEIIIMH, BBHITIOHITH BBIUUCICHUS C PAIMOHAIGHBIMHU YHCIIAMH, BHIYUCIISITH
3HAYeHHs CTETeHEeH ¢ 1enbiM TokazateneM. DOopMyaupoBaTh ONpeAcTicHUE
apu(pMETHUECKOTO KOPHS HATypaJbHOW CTENMEHW W3 YHCIa. BBIYUCTATH
PUOTMKEHHBIC 3HAUCHUA KOPHEH, UCTIONB3Ysl TP HEOOXOTUMOCTH KATbKYJIATOD;
MIPOBOJUTH OIEHKY KopHe#. [IpuMeHaTs cBoicTBa apuMETHIECKOTO KOPHS IS
npeoOpa3oBaHus BhIpaKeHU. OOPMyTUPOBATh OMPEACICHUE KOPHA TPEThEH
CTETICHW, HAXOAWTh 3HAUYCHWS KyOWYECKMX KOPHEW, TIPU HEOOXOIUMOCTH
UCIIONTB3YS KaIbKyJATOp. MccnmenoBath CBOWMCTBA KyOMUECKOTO KOPHS, MPOBOIA
YUCJIOBBIE OSKCIICPUMEHTHI C HCIIOJIb30BAHUEM KAJIBKYJIATOPA, KOMIIBIOTEPA.
BozBoauTth uncioBO€ HEPABEHCTBO ¢ MOJIOKHATEIBHBIMH JICBOH U TIPABOM YaCTHIO B
crenedb. (CpaBHHWBATh CTETMCHW C Pa3HBIMA OCHOBAaHWAMH UM  PaBHBIMH
MOKA3aTENIAMH.

-IPUMEHATh CBOWCTBA CTEMCHHW C PAlMOHAIBHBIM TIOKA3aTeJeM W KOPHS T-OH
CTETICHN W3 HEOTPHUIATEIHHOTO YHWCjIa, PeliaTh WPPAIMOHALHBIC YPAaBHCHHS H
ypaBHEHUS BUJA a* = b, BO3BOAUTH B CTCTICHb YACIIOBOEC HEPABEHCTBO

-BBIYUCIIATh 3HAUCHHS (PyHKIMHA, 3amaHHBIX (GopMmynaMu (MPA HEOOXOIUMOCTH
WCIIOJIB30BaTh  KaJbKYJISATOP), COCTABIATh TAOMWII 3HAUCHHWHA  (DYHKITUH.
dopmynupoBats onpeaenenne GyHkiu. CTpouTh o ToukaM rpaduky hyHKITAH.
OnuceiBaTh CBOMCTBA (PYHKIIMM HA OCHOBE €€ TpadUUeCKOTO MPEACTABICHUS
(oOmacTh ompeaeneHnsi, MHOKECTBA 3HAUCHUH, MPOMEKYTKHA 3HAKOMOCTOSHCTBA,
4&THOCTh, HEUETHOCTH, BO3pAacTaHWE, yObIBaHWE, HAWMOOJBIIEE W HAUMEHBIICE
3HaueHus). MaTepnpeTrpoBath rpaduku peabHBIX 3aBUCUMOCTEH. Mcmomb30BaTh
(hyHKIIMOHATBHYIO CUMBOJIMKY JIJISl 3aMMCH Pa3HOOOpa3HbIX (DAKTOB, CBSA3AHHBIX C

k
GyHKIHAME y=x, y=+/x, y=3x,y="2, oboramas omsIT BEIMOTHEHNS 3HAKOBO-
X

CUMBOJIMUECKUX AcvcTBUA. CTPOUTH PeUeBhIe KOHCTPYKIIMH C HMCTOJIH30BAHHEM
dbyaknronanpHOM  TepmuHoymornu. UccnenoBanmst rpadukoB  pyHKImiA B
3aBUCUMOCTH OT 3HaUCHWH KODPHUITHEHTOB, BXOAAINX B (hopMyiy. PacroznaBars
BUJIBI M3ydaeMbIx (hyHKIHH. CTpOuTh rpaduky ykazaHHBIX (PYHKITHI (B TOM YHCIIE
C TPUMEHEHWUEM JBWKCHWW TrpadKOB), ONMWUCHIBATh WX CBOWCTBA. Pemiath
MPOCTEHIITE ypaBHEHWUS W HEPABEHCTBA, COJCPXKAIIWE CTeTNeHb. Pemarhb
UPpalAOHAITBHBIC YPABHEHUS

-TIPUMCHATh WHJEKCHBIC OO0O3HAYCHHUS, CTPOUTH PEUCBHIC BHICKA3BIBAHUS C
WCIIOJIb30BAHUEM TEPMHUHOJIOTHH, CBSI3AHHOW C TOHATHEM TOCIEIOBATEIIBHOCTH.
BoraucnsaTs uneHsl mocaea0BaTeIbHOCTEH, 3aIaHABIX (HOPMYIIONH A-TO YICHA WIIH
pekyppeHTHOH dopmynoi. YcraHaBIMBaTh 3aKOHOMEPHOCTh B IOCTPOCHHU
MOCJICTOBATEIBHOCTH, €CJIM  BBIMIMCAHBI TIEPBBIC HECKOJBKO €€ YJICHOB.



N3o0paxkath uieHbl MOCAEA0BATEIBHOCTH TOUKAMU HA KOOPJAUHATHOM TJIOCKOCTH.
PacmosnaBaTs apupMeTHUECKYI0 W TEOMETPHUUCCKYIO MPOTPECCHU TPH Pa3HBIX
cnoco0ax 3amanus. BeIBOAUTE HA OCHOBE MOKA3aTEIIbHBIX PACCYXACHHUMN (HOPMYJIBI
o0rero wieHa apuMeTHIECKOl U TeOMETPHUECKON TTPOTPECCHI, CYMMBI TIEPBBIX
N YJCHOB apu(PMETHUECCKOW W TEOMETPHUUYECKON MPOTPECCHii;, permiarh 3aAaud C
UCIOJIb30BaHUEM d3TuX (opMyn. Jloka3piBaTh XapaKTEPUCTHUYECKHAE CBOMCTBA
apu(pMETHICCKON M TEOMETPUUICCKON MPOTPECCUH, TPUMEHATH 3TH CBOWCTBA TIPH
pemieHMn  3amad.  PaccmarpWBaTth  OpUMEpPBl W3 PEaJbHOW  JKU3HM,
WUTIOCTPUPYIOIINE W3MEHEHHE TPOIECCOB B apU(METHUECKON MPOTPECCHH, B
T€OMETPUUECKON TMPOrpeccuu; H300pakaTh COOTBETCTBYIOIIME 3aBUCHUMOCTH
rpadudecku. Pemats 3a7aum Ha CIIOXKHBIC TPOIEHTHI, B TOM YHCIE 3a1a4ydl W3
peaNbHON TTPAKTHKH (C UCTIONH30BAHUEM KAJIBKYJIATOPA)

-HaXOJIUTh BEPOATHOCTh COOBITHSI B UCTBITAHUAX ¢ PABHOBO3MOHBIMHU MCXOJIaMH
(C TpPUMEHEHHMEM KJIIACCHUECKOTO OMpPEACCHus] BEpOoATHOCTH). [IpoBoauTh
CIIyYaWHBIE JKCIEPUMEHTBI, B TOM UYHCIE C TMOMOLIBIO KOMIBIOTEPHOTO
MOJICJIAPOBAHUA, WHTECPNPETHPOBATh WX PE3yJbTaThl. BBIUKCIATE YaCTOTY
CIIy4alHOTO COOBITHUS;, OLICHUBATh BEPOATHOCTh C MOMOIIBIO YACTOTHI, MOJTYUCHHOM
ONbITHBIM MyTEM. [I[pUBOAUTE MPUMEPHI TOCTOBEPHBIX U HEBO3MOMXHBIX COOBITHH.
OOBACHATH 3HAYUMOCTh MAJIOBEPOSTHBIX COOBITUH B 3aBUCHUMOCTH OT UX
nocieAcTBUA. Peliath 3a7auM HA HAXOXKIECHUE BEPOATHOCTEH COOBITHH, B TOM
YUCTIE Cc NIPUMEHEHUEM KOMOWHATOPUKH., [TpuBoauTH TIPUMEPHI
MPOTUBOMOJIOKHBIX COOBITHI. Peliarh 3a1aun Ha TPUMEHECHHUE MPEJACTABICHUHN O
F€OMETPUYECKON BEPOATHOCTH. Mcmonp30Bare Mpu pemIEHWH 3a4a4 CBOMCTBO
BEPOSITHOCTEH TPOTHUBOTOJIOKHBIX COOBITHH. OpraHW30BBIBATH HHQPOPMAIAIO U
MPEACTABIATh €€ B BUJE TAONMI], CTOJOYATHIX U KPYroBbiX auarpamm. CTpOUTH
MOJIMTOHBI YacToT. HaxomuTek cpeanee apudmeTnaeckoe, pazmMax, MOAYy U MeIAaHy
COBOKYMTHOCTH YMCJIOBBIX JaHHBIX. |IpUBOAWTE COAEpKATEIBHBIE TPUMEPHI
WCTIOJIb30BAHUA CPEIHUX 3HAYEHHUM I XaPAKTEPUCTUKUA COBOKYITHOCTU JAHHBIX
(CTIOPTUBHBIC TIOKA3ATEH, PA3MEPHI OJICKIBI U IP. ).

-IPUBOAUTh MPUMEPHl KOHEYHBIX W OCECKOHEYHBIX MHOXKECTB. Haxoautsb
O0bCIMHEHUE M TEPECCUCHHE KOHKPETHBIX MHOMXECTB, Pa3HOCTh MHOMKECTB.
[TpuBoAWTE TIPUMEPBHI HECIIOXKHBIX KIaccuukammii. Mcnoap30BaTh TEOPETHUKO-
MHOYKECTBEHHYIO CHMBOJIMKY W A3BIK IIPU PELICHWUM 3a4a4 B XOJ€ H3YUYCHUS
pa3TUYHBIX pa3AenoB Kypca. KoHCTpympoBaTh HECIOXKHBIE (HOPMYTUPOBKH
ompenencanii. Bocnpon3Boauth (HOPMYITUPOBKH M J0KA3aTEIbCTBA HM3YUEHHBIX
TEOPEM, TTPOBOJAUTH HECIIOKHBIE OKA3aTEIbCTBA BHICKA3bIBAHUM CAMOCTOATEIIBHO,
CChLIAThCS B X0/1€ OOOCHOBAHUI HA OMPEICSICHHS, TEOPEMbI, aKCHOMBI. [[puBOAUTH
NpUMEpbl MPsAMBIX M OOpaTHBIX TeopeM. HMImocTpupoBarh MaTeMaTUUYECKHE
MOHATUSA U YTBEPKACHUS puMepamu. Vcnons30BaTh NpuUMEPbl U KOHTPIIPUMEPHI
B apryMeHTanuu. KOHCTpyupoBaTh MaTeMaTHYECKUE MNPEIIOKEHUS C MOMOIIBIO
CBA30K €CJH ..., TO ..., B TOM ¥ TOJIbKO TOM CJIy4ae, JOTUYECKUX CBA30K W, WIIU.
BoisaBisate  HeoOXOoAMMBIE W JOCTATOYHBIE  YCJIOBHS,  (pOPMYyJTHPOBATH
MPOTUBOMNOJIOKHBIE TEOPEMBI. 3alUChiBaTh YPABHEHUE TMPAMON, YypaBHEHHUE
OKPY>KHOCTH.



TpeboBaHUuS K YPOBHIO MOATOTOBKH 00YYAKIINXCS K OKOHYAHUIO 9 Ki1acca

OOyuaronuecsa HayuaTcs:

-YCTHBIM ¥ MMUCbMEHHBIM MPUEMAaM BbIYUCIIEHUN;

-HEKOTOPBIM CBOMCTBAM JIEJIMMOCTH YUCEIT,

-HCTIOIH30BaTh (POPMYITBI COKPAIMIEHHOTO YMHOKCHHS,

- MPUMEHATH MOHATHE (PYHKITNH, CBOWCTBA (DYHKITHIA;

- UCMOJIB30BATh YPABHEHUA U CUCTEMBI YPABHEHUN HA MPAKTHKE,

-ACTIOIH30BAaTh MAaTEMaTHUECKNA CTETICHHBIC (DYHKIIMY TPH OMMCHIBAHUW PEATbHBIX
3aBUCUMOCTEN, MPUBOIUTH MIPUMEPBI TAKOTO ONUCAHUA,

-ACTIOIB30BaTh  TPUTOHOMETpHUUYECKHE (DYHKIIMA W WX 3HAUCHHUS JUISI YacTo
NPUMEHAEMBIX YTJIOB,

- pasnuyarh KakWe IOCJICIOBATEIBHOCTH  SBJISIIOTCA  apu(METHUSCKON W
TE€OMETPUIECCKON MPOTrPecCcruel, TPUMEHSITh OCHOBHBIE (DOPMYITBI TSI TIPOTPECCHIA,
-ACTIOIB30BaTh OMNPENCICHUE apu(PMETHUESCKOTO KOPHA W CBOMCTBA CTEIICHEH ¢
PALMOHAIBHBIM TTOKA3aTENIEM,

OOyuaromuecs mojiydatr BO3MOKHOCTh HAYUHUTHCA

-BBIMOJIHATH AEHCTBUS C OOBIKHOBEHHBIMU U IECITUUHBIMU APOOSMU,

-BBIMOJIHATH TOXKJIECTBEHHbIE TPEOOPA30BaAHUS AITeOPAaNYECKUX BhIPAKEHUH;
-pelmaTe JIMHEHHbIE W KBAJPAaTHBIC YPABHCHUS W HEPABEHCTBA M WX CHUCTEMBI,
CTPOUTH UX rpaduKw,

-peraTh YpaBHCHHS W HEPABEHCTBA TPaUUECKAM CIIOCOO0OM;

-aHAJTM3UPOBATH TPAPUKH PEATHHBIX TPOIECCOB;

-pelmaTe pauuOHAIbHBIEC YPABHEHUS, CBOIAILMECA K KBAIPATHBIM,

-peliaTh TEKCTOBBIE 331aUd alireOpanvyeCcKuM METOIOM;

-peaTth CUCTEMBI JINHEWHBIX U HEJIMHENHBIX YPABHEHUH;

-pelliath TEKCTOBBIC 3aJlayM  aJreOpaniuecKuM METOAOM, HHTEPHPETUPOBATH
MOJIYYCHHBIA PE3yJIbTaT, MPOBOJUTH OTOOP pEIIeHUH, UeXoad U3 (hOPMYITHPOBKH
3a7a4u;

-BBIMIOJIHATh OCHOBHBIC ACHCTBUS CO CTENEHAMU C LICJIBIMU MTOKA3aTEIISIMU,
-IPUMEHATHh CBOWCTBA apU(PMETHUCCKUX KOPHEH JUTS BBHIYUCIICHHWN 3HAYCHHUHA W
npeoOpa3oBaHUi YUCIIOBBIX BRIPAXKECHUH, COEPIKAMNX apu(PMETHICCKIE KOPHH,
-UCNOJIb30BATh MPUOOPETECHHBIE 3HAHUS U YMEHHUS B MPAKTUUYECKOH NEATEIbHOCTH
¥ TIOBCETHEBHOMN >KU3HM JUIA BBHITIOTHEHUS PAacyeToB MO (hopMysaM, COCTABIICHUS
(hopmMyn, BRIpaXKAIOITNX 3aBUCHUMOCTH MEXTY PEATbHBIMU BEJTHUMHAMM,

-HaXOAWTh 3HAUCHUS (PYHKIMH, 3aAaHHON (hopmysioi, Tabnmiieid, rpadukom 1Mo ee
apryMEHTY,

-UCNO0JIb30BaTh MPOCTEHIIINE CIOCOObI MPEJCTABICHUS U aHAJIN3a CTATUCTUUYECKUX
JTAHHBIX

-HaXOJIUTh OTHOCUTEIBbHYIO YaCTOTY U BEPOATHOCTh CIIyYaHHOTO COOBITHS



-HaXOJWTh 3HAYCHUE apTyMEHTA TI0 3HAUCHUIO (DYHKITUH, 3aJaHHOH TpaduKoM wim
TaOINIIEH;

-OIMCHIBATh CBONCTBA CTENEHHBIX (DYHKIIHH, CTPOUTH UX TpaduKu;

-IPUMEHATH TpadUUeCKre MPEACTABICHHS TIPH PCIICHUN YPABHCHUM, HEPABEHCTB
Y CHCTEM,

-MCMO0JIb30BATh MPUOOPETECHHBIE 3HAHKUSA U YMEHHUS B MPAKTUUYECKOH NEATEIbHOCTH
¥ TIOBCEHEBHOM XU3HU IS MHTEPIIPETAIK TPAPUKOB PEATHHBIX 3aBUCHMOCTEH
MEXAY BEJIMYMHAMMU,

-pelmaTe HECIO0KHBIE TPUMEPBI C TPUMEHEHUEM TPUTOHOMETPUUYECKUX TOKIAECTB U
Ha OTPE/IEIICHUE 3HAKOB TPUTOHOMETPHUCCKUX (PYHKITHIA;

-0Ka3bIBaTh MPOCTEUIIINE TPUTOHOMETPUUYECKHE TOKIECTBA,

-pacrio3HaBaTh apU(PMETHIESCKIE ¥ TEOMETPUUCCKUE TIPOTPECCHH,

-peraTh HECJIOXKHBIE 3aJa4d ¢ MPUMEHECHHEM (hOpMyJT OOMIETO YjieHA U CyMMBI
HECKOJIBKUX TIEPBBIX YJIEHOB MPOTPECCHI;

-peliiaTh HECJIOXKHbIE KOMOMHATOPHBIE 33/1aUH;

-pelath KOMOMHATOPHBIC 33J]a4M C UCIIOJIb30BAHUEM MTPABUJIa YMHOXKEHUA,
-HaXOJIUTh BEPOATHOCTH CIIyUalHbIX COOBITUH B MPOCTEHIINX CITYUasiX;

-HaXOJIUTh YAaCTOTY COOBITHS, UCIMOIb3YAd COOCTBEHHbIE HAOMIONCHUS U TOTOBBIC
CTaTUCTUYECKUE TAHHBIC,

-UCNOJIb30BAaTh MPUOOPETEHHBIE 3HAHUSA U YMEHHS B MPAKTUUECKON NEATEIIbHOCTH
W TOBCEIHEBHOW JKM3HM Uil pEHICHUA YUYEOHbIX W MPAKTUYECKUX 331y,
TpeOYIOIINX CUCTEMaTHYECKOT0 nepedopa BapUaHTOB;

-UCMO0JIb30BATh MPUOOPETECHHBIE 3HAHUS U YMEHHUS B MPAKTUUYECKOH NEATEIbHOCTH
W TIOBCEOHEBHOW JKM3HW Il CPAaBHCHUS IIAHCOB HACTYIUICHUA CIIyYalHBIX
COOBITHI, OLICHKU BEPOATHOCTH CIIYYAHHOTO COOBITUS B MPAKTUUYECKUX CUTYALIUSX,
COMOCTABJICHUSA MOJEN C PEATTbHOW CUTYallueH.

Oco0eHHOCTH OPraHU3auH Y4eOHOr 0 Mpouecca no npeamery:
HCIO0JIb3yeMbie ()OPMBI, METOAbI, CPEICTBA 00yUeHHS

®opmbl 00yUeHU:

-dponTanbHas (oOIeKIaccHas)
-rpymmoBasi (B TOM 4rciie ¥ paboTa B mapax)
-WHIABHUAyaTbHAs

TpaguiuonHbIe METOABI 00YyUeHNSI:
-CJIOBECHBIE METO/IbI; PAacCKa3, 00bsCHEHUE, Oecena, paboTa ¢ yYeOHUKOM.
-HarJIAHbICE METOJbl: HaOmoJaeHue, padoTa C HArJIAIHBIMHA  MOCOOUSAMH,
MPE3CHTAITNH.
-MIPAKTHYECKUE METOJBI. CAMOCTOATEIbHBIE PaOOTH, KOMIBIOTCPHBIC TPEHUHTH,
KOMITBIOTEPHBIE W OOBIYHBIE TECTOBBIE padOTHI, MPOBOIUMBIE KaK B KJlacce, TaK H
JI0Ma.

AKTHBHBIE€ METOAbI 00YYeHMSI:

-IpoOJIEMHBIE CUTYaALIUH
-rpynmnoBas v napHasi pabora

CpenacrBa o0yueHus:



-IJ11  OOy4YaroIIUXCA: YUCOHUKH, JEMOHCTPALMOHHBIE TaOuIlbl, Pa3JaTOUHbIH
Marepua,

-IJIA YYUTENA: KHUTH, METOJMUECKUE PEKOMEHIAIMK, MOYPOUYHOE MJIAHUPOBAHHUE,
KOMIMBIOTEP € BBIXOJOM B CETh HTEpHET.

HNcnoab3yembie BUABI H (POPMBI KOHTPOJISE
Buabl koHTpOJIS:
-BBOJIHBIM,
-TEKYILUH,
-ATOTOBBIN,
-CPE30BbIN

DopMbI KOHTPOJIA:

-npoBepoYHas padoTa;

-KOHTpPOJIbHAs PadoTa;

-YCTHBIA WA MUCBMEHHBINA 3Q4ET,

-TECT;

-KOMITBIOTEPHOE TECTUPOBAHUE;
-(poHTANBHBINA OTIPOC;

-UHAUBUIyAJIbHBIE PA3HOYPOBHEBBIE 3a/IaHUS

Hopmbl oueHKkHn 3HaHUI

[IpomexxyTounast ~ arrecraiius  TpoBoAWTCS B (opmMe  TeCTOB,
CaMOCTOSITEIbHBIX, MPOBEPOUHBIX PA0OT U MATEMATUUYECKUX JUKTAHTOB B KOHIIC
JIOTUUECKU 3aKOHYEHHBIX OJIOKOB yueOHOro marepuajna. HMrorosas arrecranus
MPEAYCMOTPEHA B BUIE AIMUHUCTPATUBHON KOHTPOJIbHOU pabOThI.

Cnoco0b1 u GopMbI OLIECHUBAHUS 00Pa30BaTebHBIX Pe3y/JIbTaTOB

3HaHI/I${, YMCHHA W HABBIKH 06y11aumxc>1 IO MAaTCMATHKEC OLNCHHUBAIOTCA IIO
pe3yJabTaTaM YCTHOI'O OIIPOCa, TCKYIIUX U UTOIOBBIX IMCBbMCHHBIX pa60T, TCCTOB.

ITncbMeHHas NpoBepKa 3HAHUI, YMEHHUI1I 1 HABBIKOB

B ocHoBe JAHHOI0O  OOCHHUBAHHA  JICKAT CIICAYIOINUC  IMOKA3aTCIIn.
MMPaBUJIBHOCTH BBITIOJIHCHHA KU 00BEM BBITIOJITHEHHOTO 3aJaHusA.

Knaccudukanus ommnéoK 1 HeA0YETOB, BJUSIOIIUX HA CHILKEHHE OIEHKH
Omuokn:

-HC3HAHUE WJIW HEMPABWILHOE TNPUMEHEHUE CBOMCTB, IPABWI, AITOPUTMOB,
CYIIECTBYIOIIUX 3aBUCUMOCTEH, JICKAIUX B OCHOBE BBIMOJHCHUS 3aJIaHUAS WJIA
HCIIOJIb3YEMBIX B XOJI€ €0 BHITIOJIHEHUS,

-HENPaBUJIbHBINA BHIOOP ICUCTBUHN, oniepaliui;

-HCBEPHBIC BBIUKMCJIICHUS B Clyd4ae, KOrja Ueib 3aJaHus - I[POBEPKaA
BBIYMCIINTEIIbHBIX YMEHUH W HABBIKOB,

-MIPOMYCK YaCTA MATEMATHUYECKUX BBIKJIAJIOK, JICHCTBUN, ONEPALINi, CYIIIECTBEHHO
BJIMAIOIIMX HA MOJIYYEHUE MTPABAJIBHOTO OTBETA,



-HECOOTBETCTBUE TOSCHHUTEIBHOIO TEKCTA, OTBETA 3aJaHWs, HAWMMCHOBAHHMS
BEJIMUWH BBIMIOJTHCHHBIM JICHCTBUSAM M MOJTYYCHHBIM Pe3yJIbTaTaM,
-HECOOTBETCTBUE BBITTOJIHEHHBIX M3MEPEHUH W TE€OMETPHUCCKHX IMOCTPOCHH M
3aJJaHHBIM MTAPAMETPaM.

Henouersr:

-HETIPABWJILHOE CITUCHIBAHUE JAHHBIX (UUCEN, 3HAKOB, 0003HAUCHHUM, BEJTUIWH ),
-oIMOKK B 3alHCIX MATEMAaTHUCCKUX TEPMHHOB, CHMBOJIOB MPH O(MOPMIICHHH
MaTEMATHYECKUX BBIKIATOK;

-OTCYTCTBHE OTBETA K 3aJJaHMIO WJIA OITMOKH B 3alMMCH OTBETA.

CHuoxkeHHe OTMETKH 3a oOIllee BMedaTiIeHHEe OT padoThl JOMYCKAeTCs B
CIIy4asx, YKa3aHHbBIX BBIIIIE.

3a rpaMMaTHYECKHE OIMMOKH, JOMYIIECHHbIE B padOTe, OIICHKA MO0 MaTEMaTHKE
He cHuKaercsa. CHWKEHHME OTMETKH 3a o0OIee BIEYaTIeHHE OT padoThl HE
JIOTTyCKAETCA.

HNTorosasi oueHka 3HaHUI1, yMEeHUII 1 HABBIKOB

OcHOBaHMEM [IJ1 BBICTABJICHHUS UTOTOBOM OIIEHKH 3HAHUMU CITY»KaT Pe3yJIbTaThl
HaOIOACHUIM YUUTENS 3a MOBCEIHEBHOM padoTOl oOydaluxcs , yCTHOTO Ompoca,
TEKYIIIUX W WTOTOBBIX KOHTPOJBHBIX pPabor. OmHaKko MOCICAHWM TPUIACTCS
HauOOJIbIIIEE 3HAUCHHE.

[Ipn  BBICTABJICHWW WTOTOBOM  OIEHKH YUYWTHIBACTCA Kak  YPOBEHB
TEOPETUUECKUX 3HAHWM OOydJamuxcs, TaK W OBJIQJACHHEC WMH TPAKTHICCKAMHU
yMEHUSIMA W HaBbikamMu. OgHako oO0ydanuMmcs HE MOXKET OBITh BBICTABJICHA
MOJIOKUTENIbHAS. UTOTOBas OIIEHKA MO MATEeMAaTUKE, €CIU BCE WU OOJIBIIUHCTBO
€ro TeKyIMX 00YyYaroluX U KOHTPOJIbHBIX Pa0OT, a TAK)KE UTOrOBass KOHTPOJIbHAS
paboTa OIIEHEHbl KaK HEYJOBJICTBOPUTEIbHBIC, XOTA €ro YCTHbIE OTBETHI
OLICHUBAJIUCH MOJIOKHUTEIBHO.

Hopmsr omenok 3a pabotst B ¢opmare ['MA cooTBeTcTBYIOT OOIUM
TpeOOBAHUAM U MHCTPYKLUSIM, pazpadbaTsiBacMbiM OUTIN.

Coaepxanue o0y4eHust

Tema 1. «Anredopauueckue BoipaxkeHus» ( 11gacon)

OO0s3aTenbHbIt MUHUMYM COJICpKaHus 00pa3oBaTeIbHOM 00J1aCTH MaTeMaTHKa
AnreOpandecKue BhIPAKCHUS.
bykBenHbie BoIpaXkeHUs (BRIPAKECHUS ¢ TIEPEMEHHBIMH).
UucnoBoe 3HaYeHUE OYKBEHHOTO BHIPAXKEHUS.
JlomycTUMBIC 3HAUCHHSI TIEPEMEHHBIX, BXOASIINX B aIreOpanvecKiue BRIPaKSHNUA.
[ToncTanoBKa BBIPAKEHWH BMECTO TIEPEMEHHBIX.
IIpeoOpazoBanus BeIpAKEHUH.



YpoBeHb 00s3aTENBHON NOATOTOBKHU  YUalErocs

YMeTh OCYIIECTBIIATH B BEIPAKCHUAX U (DOPMYIIaX YHUCIOBBIE TTOJCTAHOBKH 1
BBITIOJIHATH COOTBETCTBYIOIIUE BEIYMCIICHUA.

YMeTh OCYIIECTBIATH MOJACTAHOBKY OJTHOT'O BBIPAXKCHUS B IPYroO€.

YMeTs BeIpakaTh U3 (GOPMYIT OJHY TIEPEMEHHYIO Yepe3 OCTabHBIC.

3HaTh NpaBUJjIa PACKPHITUSA CKOOOK.

Tema 2. «YpaBHeHHE ¢ 0JHUM HEU3BECTHBIM (8 yacoB)

Ob6s3amenbHblll MUHUMYM COOEPHCAHUSL 00PA308AMENILHOT 001ACIU MAMEMAMUKA
YpaBHeHUs.

YpaBHEHHE C OAHON IEPEMEHHOM.

Kopenb ypaBHeHHS.

JIuHeitnoe ypaBHEHUE

Pemenne TekCTOBBIX 3a/1a4 areOpanvdecKiuM CIoCOOOM.

TpebGoBaHus K MAaTeMaTHUECKOMN TTOATOTOBKE

Ypoesenwv obs13amenvHoll noocomosku yuaue2ocs
YMeThb pelarh YpaBHEHHS C OJJHUM HEU3BECTHBIM, CBOJIAIIMECS K TUHEHHBIM.
YMeTh peliarh TeKCTOBBIE 33/1a4u aJIreOpaniyecKuM METOI0M.

Tema 3. «OaHouIeHBI 1 MHOTOWIeHbD) (174ac)
Ob6s3amenbHblll MUHUMYM COOEPHCAHUSL 00PA308AMENILHOT 001ACMU MAMEMAMUKA

CaoiicTBa cTeNeHEH ¢ HATypaJIbHBIM MMOKa3aTEeIEM.
MHOTrO4JIEHHI.

CnoxxeHue, BBIYUMTaHUE, YMHOKEHHUE MHOTOUJICHOB.
TpebGoBaHus K MAaTeMaTHUECKOMN TTOATOTOBKE

Ypoegenwv obsi3amenvHoll nN002OMoOGKU yuaue2ocs

YMeTh BHIMOJHATH OCHOBHBIEC ACHCTBUA CO CTENCHIMU C HAaTypAJIbHBIMU
MOKA3aTEeIsMH.

YMeTh BBIMOJIHATH OCHOBHBIE ACHUCTBUA C MHOTOWICHAMU

Tema 4. «Pa3nokeHue MHOT04J1eHOB Ha MHOkUTe I (17 yacoB)

Ob6s3amenbHblll MUHUMYM COOCPHCAHUSL 00pA308AMENIbHOT 001ACMU MAMEMamuKa
®opMyJibl COKPAILICHHOTO YMHOXEHUS: KBaJAPAaT CyMMBbI U KBaApaT Pa3HOCTH, KyO
CYMMBI U KyO pa3HOCTH.

dopmyra pazHOCTH KBaApPaToB, (popMyna cyMMbl KyOOB U Pa3HOCTH KyOOB.
Pa3znoxxenue MHOro4JIeHa Ha MHOKHUTEIH.



TpeboBaHus K MAaTeMaTHUECKOMN TTOATOTOBKE

Ypoesenwv obs13amenvHoll noocomosku yuaue2ocs

YMeTh BHINOJHATH PA3JI0KEHUE MHOTOUWICHOB HA MHOKUTEH.

3HaTh (DOPMYJIBI COKPAIIEHHOT'O YMHOKCHHS.

3Hath (POpMYITBEI Pa3HOCTH KBAAPATOB, (HOPMYJIBI CYMMBI KyOOB M PA3HOCTH KyOOB.

Tema 5. «Aaredopaudeckue apodomw» (19 vac)

Ob6s3amenbHblll MUHUMYM COOEPHCAHUSL 00PA308AMENILHOT 001ACIU MAMEMAMUKA
Anrebpanueckas ApoOb.

Cokpartnenue apooeii.

JleiicTBuUs ¢ anireOpandeckuMu ApOoOsAMHU.

TpeGoBaHus K MATEMATUUECKON MOATOTOBKE

Yposenv oOsi3amenvroti noocomosku yuauecocs
YMeTh cokpatiaTh ajaredpandeckrue aApooHu.
YMeTh BHIIOJHATH OCHOBHBIC JICHCTBUSA C allreOpandeCcKUMH TPOOSMH.

Tema 6. «JIuneiiHas pyHxuus u ee rpadpux» ( 11 yacon)

Ob6s3amenbHblll MUHUMYM COOCPAHCAHUS 00PA308AMENILHOT 001ACIU MAMEMANMUKA
Uwncnossie ¢ynakiun. [lorstiue GyHKITHN.

Crioco0b1 3aanns PyHKIAH.

I'paduk pynkIHN.

I'paduk muneitHON QyHKIIN.

Urenne rpadukoB GpyHKITHI

TpeboBanus k MAaTEMaTHUECKON TTOATOTOBKE

Ypoesenwv obsi3amenvHoll noocomosku yuauecocs

YMeTh HaXOUTh 3HAUCHUS JTUHEHHOW (PYHKITHH, 3aTaHHOM (hopMyIIoi, Tpadurom
10 €€ apTyMEHTY.

YMeTh HaXOUTh 3HAUEHHUE apTyMEHTA TI0 3HAUCHHIO JIMHSWHOW (PyHKITNH,
3aIaHHOH TpaduKoM.

[TpaBuapHO yOTPeOaATH (HYHKIIMOHATHHYIO TEPMHHOJIOTHIO

Tema 7. «Cucrembl ABYX ypaBHEHHUIl ¢ IBYMSI HEN3BECTHBIMI)

( 13 yacoB)
Ob6s3amenbHblll MUHUMYM COOCPHCAHUSL 00PA308AMENILHOT 001ACMU MAMEMAMUKA
CucTtema ypaBHEHUI;, PEIICHUE CUCTEMBI.
Cuctema nBYX JIMHEHHBIX YPAaBHEHHM C ABYMSA MEPEMEHHBIMU; PEIICHUE
MOJACTAHOBKOM U aJIr€0OpaniyeCKUM CJIOKEHUEM.
Pemenne TekCTOBBIX 3a/1a4 aJireOpandecKUM CIIoCOOOM.



TpeboBaHus K MAaTeMaTHUECKOMN TTOATOTOBKE

Yposenv obsi3amenvoli NOO2OMOSKU y4auye2ocs
YMeTh peliarh CUCTEMbI IBYX JTMHEHHBIX YPAaBHEHUH.
YMeTh peliarh HECIOKHbIE TEKCTOBBIC 33J]a4l C TOMOIIBIO CUCTEM YPAaBHCHUH.

Tema 8 «CtaTucruka. BBeieHue B Te0pHio BeposTHOCTe» (6 yacoB)
Ob6s3amenbHblll MUHUMYM COOEPHCAHUSL 00PA308AMENILHOT 001ACMU MAMEMAMUKA

O TabOnumel. Beruncnenus B tTabauiax
JlnarpaMmbl CTOJIOMKOBBIC , KDYTOBBIC M IMATPaAMMBbl PACCEHBAHUA.

Menmana, gucnepcus, cpeanee apudmeTndeckoe. CBOMCTBA CPETHETO
apu(pMETHIECKOTO U JUCTICPCHH.
Cnyuaiinasg n3MeHInBOCTh. CiydaitHbie COOBITHSA W BEPOSTHOCTD
TpeboBanus k MAaTEMaTHUECKON TTOATOTOBKE

Ypoesenwv obsi3amenvHoti no02omosku  yuaue2ocs

] YMeTh yBEPEHHO UCKATh HYXHYIO HH(MOPMAITHIO B TaOJIHIIE
YMeTh COCTaBIATh MPOCTEHIINE TAOJULIBI C PE3YAbTATAMHU U3MEPEHUIA.
YMeTh CTPOUTH CTOJIONKOBBIE M KPYTOBBIE THArPAMMBI TI0 UMEIOIITUMCS TAHHBIM
YMeTh BBIUUCIATH CPEAHEE 3HAUEHUE HAbopa.
YMeTh BHIUHCIATh MEIHaHy Habopa.
YMeTh BHIUHCITATh HAUOOJBINICE U HAUMEHBINEE 3HAUCHUA HAbopa unces, ero
pa3max.

Tewma 10. «[ToBTopenne. Pemenue 3amau» (2 yacos)

CoaepxaHue Kypca aaredpbl 7 KJjacca BKJIIOYAET CJIeAyI0IIHe TeMATHIeCKHe
OJIOKH:

No Tema KomnuecTBo wacoB | KOHTpOMBHBIX
padot

1 | AnreGpandeckue BhIPAKEHUS 11y 1

2 | YpaBHEHUS C OJHUM 8u 1
HEWU3BECTHBIM

3 | OgHOWJIEHB 1 MHOTOWICHBI 174 1

4 | Pa3no)keHUE MHOTOUYJICHOB Ha 17 q 1
MHOYXHTETH

5 | AnreOpanueckue apoodu 19u. 1

6 | Jlunetinas pyHkius u ee rpaduk 11y 1




7 | CucTeMbl ypaBHEHUH C IBYMS 13 u. 1

HEU3BECTHBIMH
8 | .DneMeHThl KOMOMHATOPUKHU 64
9 | IloBropenue. PeiieHue 3anau. 34,
10 | Utoro 1054 7

ILnannpyembie pe3yibTaThl 0CBOEHUsI Kypca ajiaredpsnl 8 kiacc.
B pe3ysabTaTe n3yueHHUs1 MATEMATHKH YUEHUK HAYYUTCS :

COCTaBIIATh OyKBEHHBIC BBIPAKECHUA W (POPMYJBI 1O YCIOBUAM 3a/1ad,
OCYIICCTBJISITh B BHIPAKEHUAX © (OpMyNnax dYHCIOBBIE TOJCTAHOBKH W
BHITIOJTHATD COOTBETCTBYIOIIME BBIUMCIICHUS, OCYIIECTBIATh TMOJACTAHOBKY
OJTHOTO BBIPAKEHUS B APYTO€; BhIpakaTh W3 HopMyn OHYy IEPEMEHHYIO Uepes
OCTaJIbHEIE;

permarh TEKCTOBBIC 3aJaudl aNreOpaueCKUM METOJIOM, HHTEPIIPETHUPOBATH
MOJIYYCHHBIA ~ pe3yJIbTaT, TPOBOAWTH OTOOP  PENICHWHA, WCXOIi W3
(hOpMYIITHPOBKH 3a/1a4H,

OTIPENENATh KOOPAWHATH TOUKH TUIOCKOCTH, CTPOUTh TOYKHA C 3aJaHHBIMHA
KOOPIMHATAMU,

pemarh TUHEHHbBIC ¥ KBAaIPATHUHbBIC YPABHCHHS,

HAaXOJQUTh 3HAUEHWE (PYHKIMH, OMPEACIATh 3HAUYCHHWE apryMEHTa II0
HU3BECTHOMY 3HAUCHHIO (DYHKIMH €€ rpahuKoB, MPeoOPa3OBHIBATH BHIPAKEHUS,
coJiep Kalne KBaJapaTHbIC KOPHU,

YMETh 3alUCBhIBATh PA3IWYHBIE TPEUIOKEHUA ,MCTIONAB3YSd TPHHSATHIC
0003HaUYECHUS B TCOPUU MHOKECTB;

pemarh KBaJpaTHHIE YPaBHEHWS U MPUMEHATH K PEIICHUIO PA3JIMYHBIX 3a/a4;

pemarh OWKBAgpaTHBIE YypPaBHECHWs, APOOHO-PAIlMOHAJBLHBIE YpPaBHCHHS,
anreOpanyecKue ypaBHEHUA,

peraTh TeKCTOBBIC 33/1aYH C TIOMOIIBIO KBAAPATHBIX YPAaBHEHUH;

BBHITIOJTHATH apU(IMETHUECKHIE TCHCTBHS ¢ KOMIUICKCHBIMY YHCIIAMH,

CTPOWTH Irpadpuku GyHKIHH y=x; ¥~ ¥ 2;

CTpOUTH TpaduKu KBaAPATUIHON (PyHKIHH;

peliaTb CUCTEMbI YPABHEHUH NEPBOA U BTOPOU CTENEHH,

pemaTh CHCTEMbI PAIMOHATBHBIX YPABHEHHUIA;

permarhb 3a7a9d, CBOAIIMECST K CHCTEMaM,

pemiaTh ypaBHEHUS B MEIBIX YHCIIAX;

pemaTh CHCTEMbl YPAaBHEHHM W ypaBHEHUS TpapuuecKuM crioco0oM;



® YMETh BBIMOJIHATH OLICHKY PE3YyJIbTATOB BEIYMCIICHUM,
e BEHITIOJIHEHWS pacyeToB 1o  ¢dopmynaam, Uid  cOoCTaBieHUs  (opmyi,
BBIPAKAIOIIAX  3aBUCHUMOCTH  MEKJY  PCAIbHBIMHA  BEJIIMUMHAMH,  JIJIA
HAXOXKJCHHUS HYKHOH (hOPMYJIBI B CTIPABOYHBIX MaTEpHAJIaX;
® MOJCIMPOBAHMS MPAKTHYECKUX CUTyallMid W  HWCCIEIOBAHWHA TOCTPOCHHBIX
MOJIEEHN C UCTIOIB30BAHUEM arlTapara ajareopsbl;
® ONUCAHUA 3aBUCUMOCTEMN MEXKIY (przraecKkuMu BEJIMUMHAMU
COOTBETCTBYIOIIMMH  (OpPMyJIaMH, TIPA  HCCICIOBAHWH  HECIOKHBIX
MPAKTUYECKUX CUTYALUH.

COJAEPKAHUE OBYUEHMUSL.

A-8. 3uaca B Hemesmo. Bcero 35 memesn. Beero — 105 yacos.
KonTpoabHbix padot — 6.

1. HepaBencrtna. (19 yacos.)
[TonoxuTtenpHBIC W OTpULIATEIBHBIC Yuca. YucnoBbie HepaBeHCTBA. OCHOBHBIC

CBOMCTBA YHUCIIOBBIX HEPABEHCTB. CI0KEHHWE U YMHOXKEHHUE HEpaBeHCTB. CTporue
Y HECTPOTHE HEPABEHCTBA. HepaBeHCTBA ¢ OJITHUM HEU3BECTHBIM. PermeHune
HepaBeHCTB. CHCTEMBI HEPABEHCTB ¢ OJJTHUM HEM3BECTHBHIM. UHCIOBBIE
NpoMeXyTKHU. Perienue cucrem HepaBeHCTB. MoayJib unciia. YpaBHEHHS U
HEPABEHCTBA, COJEPKAINUE MOAYJIb.

OcHoBHas OCJib — BBCCTHU NOHATHC HCPABCHCTBA U CUCTCMbBI HCPABCHCTB ¢ O AHUM
HCHU3BCCTHBIM, U3YUHTH CBOMCTBA HCPABCHCTB, PCIIATh HCPABCHCTBA U CUCTCMBIL
HCPAaBCHCTB ¢ OAHHUM HCHU3BCCTHBLIM.

2. Ilpudamkénnbie BbruncaeHus.(16 yacos)
[Tpubnuxénnbie 3HaueHus BeanuuH. [lorpeimHocts npubamxenus. OneHka

norpemHocTy. OkpyriaeHue uucena. OTHOCUTEIbHAA NOrPeIHOCTh. [IpakTuueckue
npuEMBbI TPUONIMXKEHHBIX BeluKciieHni. [IpocTeiiiiive BoUMCICHHS Ha
MHUKPOKIBKYJIATOPE. J|eMCTBUSA HAl UACIIaMU, 3alTMCAHHBIMHA B CTAHAAPTHOM
BUJic. BhIUuKCIEHUS HA MUKPOKAJIbKYJISATOPE CTENEHU YMCia, 0OPaTHOTO JAHHOMY.
[TocnmenoBaTenbHOE BBIMTOJIHEHHUE ONEPALMA HA MUKPOKAIBKYJIATOPE.

OcHoBHas OeJb — BBCCTH ITIOHATHEC HpI/I6J'II/I)KéHHI>IX BCJIMYHH, IO PCHIHOCTH
HpI/I6J'II/I)KeHI/I${. YMeETh BBINOIHATH OLCHKY IOIrpCImHOCTH, OKPYIJICHHUC YUCCII,
BBIIIOJIHATE BBIYHMCIICHHA HaA MUKPOKaJIbBKYJIATOPC.

3.KBagpaTHbie kopHu. (124yacos)



ApudMeTHuecknii KBaIpaTHBIA KOPEHb, NEHCTBUTEITHHBIC YHCHTA, KBAJAPATHBIH
KOPEHb U3 CTENEHU, KBAJAPATHBIN KOPEHD U3 TPOU3BEACHHUA, KBAAPATHBIA KOPEHD
13 apoOH.

OcHOBHAs TIENTh — OCBOMTH TOHATHE KBAAPATHOTO KOPHS M apuU(pMETHIECKOTO
KBaJPaTHOTO KOPHS, BbIPAa0OTaTh yMEHHE MPEeoOpPa3OBBIBATH BHIPAKECHUS,
coAepKaIUe KBAAPATHBIE KOPHHU.

3. KBagpaTHbie ypaBHeHusl. (25 yacoB)
KBaapartHoe ypaBHeHue u ero kopHu. HenomHbie kBaaparHeie ypaBHeHus. MeTton

BBIJICJICHUS MOJTHOTO KBajpara. Pemenne kpaapaTHeix ypasHeHuid. [IpuBenénnoe
KBaJIpaTHOE ypaBHeHHE. Teopema Buera. YpaBHeHUs CBOAAIIMECS K KBAAPATHBIM.
Pemenne 3amad ¢ noMoOIIbIO KBAAPATHRIX YPABHEHU. PellieHne npocrenmmx
CHUCTEM, COAECPIKAIINX YPABHECHUS BTOPOU CTENEeHU. Perenue 3a1a4d ¢ moMoIbio
CHUCTEM YPABHEHHUM.

OcHOBHas 1ie/1b — BBIpAa0OTaTh YMEHHUS peIllaTh KBAJApaTHbIC YPABHCHUSA W
YPaBHEHUA CBOJAILIMECA K KBAIPATHBIM, PEIIATh CUCTEMbl YPABHEHUN BTOPOH
CTEIECHU, PEIIATh 3a/1a4M C MOMOILBIO KBAAPATHBIX YPABHCHUIA.

4. KBaapatuunas pynkuusa. (14 yacon)

Onpenenenne kpaapatuaHon Gpyuakmmu. OyHkmms y = x>, OyHKIusA y = ax>,
Oynkmus y = ax*+8x +c¢. [loctpoenne rpadvka kBagpatuaHo#i HyHKINN.

OcHoOBHas TENb — U3YUUTh KBAAPATHUHYIO (DYHKIHIO U €€ rpaduk,
BEIpa0OTaTh YMEHHWs pemiath 3a7aud, CBA3aHHBIC ¢ TpapuKOM KBaapaTHUHOMN
dhyHKITHN.

5. KeaapatHbie HepaBeHcTBA. (12 yacoB)
KBagpatHoe HEPaBEHCTBO | €T0 pelieHue. Penienne KBaapaTHOrO HEPABEHCTBRA ¢

MOMOIIEIO Tpadvka KBaapaTHIHO#N (yHKIMH. MeTo ] HHTEPBAJIOB.

OcHOBHas 11e/1b — BBIpAa0OTaTh YMEHHUS peIllaTh HEPABEHCTBA BTOPON CTEMECHH
C OOHUM HEW3BECTHBIM.

S. IloBTOopeHue. (7uaca)



Ne, Copaep:xanune o0yueHust lo
nporpamMmme

1. | HepaBeHncrna . 19

2. | TIpubmmKEHHbIE BHIUMCIICHHS. 16 |

3. | KBagparHbie KOpHHU. 12

4. | KBaaparHbie ypaBHEHHS 25

5. | Ksanparnunas pynkmms 14 |

6. | KBagparHbie HEpaBEHCTBA. 12

7. | TosTopenue 7 |
HUTOI'O. 105

A-7  Kaaenpapuo - TEMATHYECKOE IINIAHUPOBAHMUE.

Neo Tema ypoka [ara [ata KonnyecTBo yacos
Mpos dakT
lnaBa 1.Anrebpanuyeckue 11y,
BbIpaXKeHus.
1. Yucnosble BblparKeHua. 1.09
2. Yucnosble BblparkeHuna. 2.09
3. AnrebpanyecKkme BblpaxkeHus. 6.09
4, AnrebpanyecKkme paBeHCTBa. 8.09
®dopmynbl.
5. AnrebpanyecKkme paBeHCTBa. 9.09
®dopmynbl.
6. CsoncTBa apudmeTUIECKnX 13.09
AEeNCTBUN.




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

CsoncTBa apudmeTUYeCKnXx
NeNCTBUN.

MpaBmna packpbliTnsa CKOHOK.
MpaBmna packpbiTnsa CKOHOK.

O6ob6uatoWwmn ypoK no Teme:

«Anrebpanyeckue BbiparKeHUa».

KoHTposbHaA paboTta no teme:

«Anrebpanyeckue BblparKeHUa».

YpaBHeHUA ¢ OA4HUM
HEU3BECTHbIM.

YpaBHEHME U ero KOpHMU.

PelleHne ypaBHEHUI C OAHUM
HEeN3BeCTHbIM, CBOAALLUXCA K
JIMHENHbIM.

PelwleHne ypaBHEHUI C OAHUM
HEeN3BEeCTHbIM, CBOAALLUXCA K
JIMHENHbIM.

PeweHune 3aga4 C NOMOLLbBIO
YpaBHEHUN.

PeweHune 3aga4 C NOMOLLBIO
YpaBHEHUMN.

PeweHune 3aga4 C NOMOLLbIO
YpaBHEHUMN.

O6obuatoWwmm ypoK no Teme:
«YpaBHEHUA C OJHUM
HEeN3BeCTHbIMY.

KoHTposbHaA paboTta no teme:
«YpaBHEHUA C OJHUM

15.09

16.09

20.09

22.09

23.09

27.09

29.09

30.09

4.10

6.10

7.10

11.10

13.10

8u.




20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

HEU3BECTHbIMY.
OAaHoUYNEeHbl U MHOTOUYJIEHDI.

CTeneHb € HaTypa/ibHbIM
nokasaTtenem.

CTeneHb € HaTypa/ibHbIM
nokasaTtenem.

CBoOMCTBA CTEMEHU C HATypabHbIM
MoKasaTesiem.

CBOMCTBA CTEMEHM C HATypasibHbIM
MoKasaTesiem.

OpHouneH. CTaHAapTHLIN BUA,
OAHOYNEHA.

YMHOKeHne 0gHO4YNEHOB.
YMHOKeHne 0gHO4YNEHOB.
MHOro4neHsbi.

MpueeaeHne NoA06HbIX YNEHOB.

CnoxeHue 1 BblYUTaHUE
MHOTIQY/1IeHOB.

YMHOeHne MHOro4/1eHa Ha
OAHOYNEH.

YMHOeHne MHOro4/1eHa Ha
MHOTOUY/1EH.

YMHOMeHne MHOro4/1eHa Ha
MHOTOUY/1EH.

[leneHne ogHo4YNEHA U MHOTOY/1IEHA
Ha OAHOY/IEH.

14.10

18.10

20.10

21.10

25.10

27.10

28.10

8.11

10.11

11.11

15.11

17.11

18.11

22.11

17u.




34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49,

[leneHne ogHoYNEHA U MHOTOY/1IEHA
Ha OAHOYJIEH.

Ob6obuatoWwmnm ypoK no Teme:
«OAHOYNEHBbI U MHOTOU/IEHbI».

KoHTponbHaA paboTta no teme:
«OAHOY/IEHbI U MHOTOY/IEHbIY.
Pa3noxeHne mMHOroyneHoB Ha

MHOXXUTENN.

BblHeceHMe 06LLEero MHOXKUTENA 33
CKOBKMU.

BblHeceHMe 06LLEero MHOXKUTENA 33
CKOBKMU.

BblHeceHMe 06LLEero MHOXKUTENA 33
CKOBKMU.

Cnocob rpynnupoBKu.
Cnocob rpynnupoBKu.
Cnocob rpynnupoBKu.
dopmynia pa3HOCTU KBAAPATOB.

dopmyna pasHOCTM KBaApaToOB.

KBagpat cymmbl. KBagpaT pasHoCTu.
KBaapat cymmbl. KBagpaT pa3sHoCTu.
KBaapat cymmbl. KBagpaT pa3sHoCTu.

KBagpat cymmbl. KBagpaT pa3sHoCTu.

MpuMeHeHMe HECKOIbKUX CNOCo60B
Pa3/10KEHUSA MHOTOY/IEHOB Ha

24.11

25.11

29.11

1.12

2.12

6.12

8.12

9.12

13.12

15.12

16.12

20.12

22.12

23.12

27.12

29.12

17u.




50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

MHOXUTENN.

MpuMeHeHMe HECKOIbKMX CNOCO60B
Pa3/10KEHNA MHOTOUY/IEHOB Ha
MHOXUTENN.

MpuMeHeHMNe HECKOIbKMX CNOCOo60B
Pa3/10KEHUA MHOTOY/IEHOB Ha
MHOUTENN.

O6obuatoWwmnm ypoK no teme:
«Pa3noxeHme MHOroys1eHa Ha
MHOMUTENNY.

KoHTposbHaA paboTta no teme:
«Pa3noxeHme MHOro4s1eHa Ha
MHOMUTENNY.

Anrebpaunueckue apobm.

Anrebpanyeckana gpobe.
CoKpawieHue apoben.

AnrebpanyecKkana gpobe.
CoKpawieHue apoben.

AnrebpanyecKkana gpobe.
CoKpawieHue gpoben.

MpuseaeHue gpoben K obemy
3HaMeHaTes.

MpuseaeHue gpoben K obemy
3HaMeHaTeso.

CnoxeHue 1 BbluUTaHUE

anrebpaunyeckux apoben.

CnoxeHue n Bbl4nTaHne
anrebpaunyeckumx apoben.

30.12

13.01

17.01

19.01

20.01

24.01

26.01

27.01

31.01

2.02

3.02

19y




61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72

73

74

75.

CnoxeHue n Bbl4nTaHne
anrebpaunyeckux apoben.

CnoxeHue n Bbl4nTaHne
anrebpaunyeckmx apoben.

YMHOXeHune u geneHne
anrebpaunyeckmx apoben.

YMHOXeHune un geneHune
anrebpaunyeckumx apoben.

YMHOXeHune un geneHune
anrebpaunyeckumx apoben.

YMHOXeHune un geneHne
anrebpaunyeckumx apoben.

CoBMeCTHble AeNCTBUS Haj,
anrebpanyeckumm gpodbamm.

CoBMeCTHble AeMNCTBUSA Haj,
anrebpanyeckumm apodbamm.

CoBMeCTHble AeNCTBUSA Haj,
anrebpanyeckumm apodbamm.

CoBMeCTHble AeMNCTBUSA Haj,
anrebpanyeckumm apobamm.

KoHTponbHaA paboTta no teme:
«Anrebpaunyeckue apobu».
AHa/IM3 KOHTPO/IbHOW paboThbl

JinnenHana pyHKUUA n eé rpaduk.

[pamoyrosibHaa cucrtema
KOOpPAMHAT Ha MJI0CKOCTH.

PyHKUMMN.

PyHKUMM.

7.02

9.02

10.02

14.02

16.02

17.02

21.02

23.02

24.02

28.02

2.03

3.03

7.03

9.03

10.03

24.02

11u.




76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89

90.

9l

®PyHKLMA y=kx 1 eé rpadumk.
®PyHKLMA y=kx 1 eé rpadumk.
JInHenHasa GyHKLMA 1 eé rpaduK.
JInHenHas GyHKLMA U eé rpaduK.
JInHenHas GyHKLMA U eé rpaduK.

O6ob6uatoWwmmnm ypoK no tTeme
«JInHenHana GyHKUMA N eé rpaduk».

KoHTposbHaA paboTta no teme:

«JInHenHaa GyHKUMA N eé rpaduk».

AHanM3 KOHTPO/IbHOW PaboThbl.

Cuctembl ABYX ypaBHEHUM C ABYMSA
Heu3BeCTHbIMMU.

YpaBHeHMe nepBomn CTeneHu C
ABYMA HEU3BECTHbIMKU. CUCTEMBI
YpaBHEHUMN.

Cnocob noacTaHOBKMU.

Cnocob noacTaHOBKMU.

Cnocob cnoxkeHus.

Cnocob cnoxkeHus.

Cnocob cnoxeHus.

paduueckmin cnocob peweHums
CUCTEM YPaBHEHUM.

paduueckmin cnocob peweHums

14.03

16.03

17.03

21.03

4.04

6.04

7.04

11.04

13.04

14.04

18.04

20.04

21.04

25.04

27.04

13y.




92

93

94.

95

96

97

98.

99.

100

101

102

103

CUCTEM YPaBHEHUN.

PeweHne 3a4a4 C NOMOLLBI CUCTEM
YpaBHEHUMN.

PeweHne 3a4a4 C NOMOLLBIO CUCTEM
YpaBHEHUMN.

KoHTposbHaA paboTta no teme:
«Cuctembl ABYX YpaBHEHUM C ABYMA
HEU3BECTHbIMMWY.

AHa/M3 KOHTPO/IbHOW paboThbl

dnemeHTbl KOMOMHATOPUKM.
Pa3nunyHble KOMOUHaUMN U3 TPEX
31€MEHTOB.

Tabnumua
BAPWAHTOB U NPaBMUJIO
npousBeaeHUA.

Tabnnua BapnaHTOB M NPaBUNO
npousBegeHus.

lNoACYET BapmMaHTOB C MOMOLLbIO
rpados.

lNoACYET BapmMaHTOB C MOMOLLbIO
rpados.

O6ob6uatoWwmm ypoK no Teme:
«INeMeHTbl KOMBUHATOPUKU Y.

KoHTposbHaA paboTta no teme:
«IN1eMeHTbl KOMBUHATOPUKKN Y.

MNoBTOpeHue.

Hencteua c anrebpanyeckmmm

28.04

2.05

4.05

5.05

9.05

11.05

12.05

16.05

18.05

19.05

23.05

25.05

11.05

6u.

3y




Apobamm. 26.05
104 PasnoxeHne mHOrouyneHa Ha 30.05
MHOUTEN.
105 CucTembl ypaBHEHUN.
A-8. KanengapHo — remaTuyeckoe IJIAHHPOBAHHE.
[aTta [aTta
Ne Tema ypokKa npos. PakT.
HepaBeHcTBa .
1. MonoxKutenbHble U OTpULLATENbHBIE YMCAA. 1.09
2. [Mono*KutenbHble U OTpULLATENbHBIE YMCAA. 2.09
3. Yncnosble HepaBeHCTBa. 6.09
4, OCHOBHble CBONCTBA YMCNOBbIX HEPABEHCTB. 8.09
5. OCHOBHble CBOWCTBA YNCNOBbIX HEPABEHCTB. 9.09
6. CnoxeHune n yMHOXXeHMe HEPaBEHCTB. 13.09




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

CTporue v HeCcTporme HepaBeHCTBa.
HepaBeHcTBa C 0AHMM HEN3BECTHbIM.
PeweHne HepaBeHCTB.

PeweHne HepaBeHCTB.

PeweHne HepaBeHCTB.

CucTtembl HEPaABEHCTB C OAHUM HEU3BECTHbIM.
Yncnosble NPOMEKYTKN.

PeweHne cnctem HepaBeHCTB.
PeweHne cnctem HepaBeHCTB.
PeweHne cnctem HepaBeHCTB.

Moaynb uncna. YpaBHEHUA N HEPABEHCTBA,
coaepKawme moaynb.

Moaynb uncna. YpaBHEHUA N HEPABEHCTBA,
coaepKawme moaynb.

O6ob6uatowmmn ypox.

KoHTponbHaA paboTta no teme:
«HepaBeHcTBa».

MpnbanKEHHbIE BbIMUCAEHMUA.
MpnbANKEHHBIE 3HAYEHMA BEINYNH.
MorpewHoCcTb NPUGANKEHUA.
MpnHANKEHHBIE 3HAYEHMA BEINYMH.
MorpewHoCcTb NPUGANKEHUA.

OueHKa norpewHocTu.

OueHKa norpewHocTu.

15.09

16.09

20.09

22.09

23.09

27.09

29.09

30.09

4.10

6.10

7.10

11.10

13.10

14.10

18.10

20.10

21.10




24,

25.

26.

27.

28.

29.

30.

31

32

33.

34.

35.

36

37.

38.

39.

OKpyrneHue yucen.
OTHOCUTENbHAA NOTPELHOCTb.
OTHOCUTENbHAA NOrPELHOCTb.

MpakTuyeckme Npuémbl NPUBANKEHHbIX
BbIYNC/IEHUNA.

MpakTnuyeckme Npuémbl NPUBANKEHHbIX
BbIYNC/IEHUN.

MpakTuyeckme Npuémbl NPUBANKEHHbIX
BbIYNC/IEHUN.

MpakTU4eckme Npuémbl NPUBANKEHHbIX
BbIYNC/IEHUN.

MpocTenwmne BbIMUCAEHNA Ha
MWKPOKa/IbKYyNATOpE.

[encrTens Hag Ynciamm, 3anMcaHHbIMMU B

CTaHAAPTHOM BUAE.

[encrTens Hag Ynciamm, 3anMcaHHbIMMU B

CTaHAAPTHOM BUAE.
O6ob6uatowmmn ypox.

KoHTponbHaA paboTa no teme:
«MpubanKEHHbIE BbIYMUCIEHUAY,

KBaapaTHble KOpHMU.

ApudmeTn4eCKNIM KBagpaTHbIA KOPEHb.
ApudmeTU4eCKNIM KBagpaTHbIA KOPEHb.
[encrtButenbHble Yncna.

[encrtButenbHble Yncna.

25.10

27.10

28.10

8.11

10.11

11.11

15.11

17.11

18.11

22.11

24.11

25.11

29.11

1.12

2.12

6.12




40.

41.

42.

43

44

45.

46.

47.

48.

49,

50.

51

52.

53.

54.

55.

56.

57.

58.

KBagpaTHbI KOPEHb U3 CTENEHMU.
KBagpaTHbI KOPEHb U3 CTENEHMU.
KBagpaTHbI KOPEHb U3 NPOU3BEAEHUA.
KBagpaTHbI KOpeHb U3 NPOU3BEAEHMUA.
KBaapaTHbIN KOpeHb 13 Apobu.
KBaapaTHbIN KOpeHb 13 Apodu.
KoHTponbHasa paboTa no Teme: «KBaapaTHble
KOPHWU».

Ob6ob6uatowmmn ypox.

KBaapaTHble ypaBHEeHMUA.

KBagpaTHble ypaBHEHUA U €70 KOPHM.
KBagpaTHble YpaBHEHMA U €70 KOPHMU.
HenonHble KBaapaTHble YypaBHEHUSA.
MeToga, BblAeNIeHMA NONHOTO KBaapaTa.
PelleHMe KBaApPaTHbIX yPaBHEHUA.
PelueHMe KBaApPaTHbIX YPaBHEHUA.

PeweHne KBaApaTHbIX YPaBHEHWN.

[pnBeaeéHHOE KBaApaTHOE ypaBHEHME.
Teopema Buera.

[pnBeaeéHHOE KBaApaTHOE ypaBHEHME.
Teopema Buera.

YpaBHeHUA, CBOAALLMECA K KBAAPATHbIM.

YpaBHeHUSA, CBOAALLMECH K KBAAPATHbIM.

8.12

9.12

13.12

15.12

16.12

20.12

22.12

23.12

27.12

29.12

30.12

13.01

17.01

19.01

20.01

24.01

26.01

27.01

31.01




59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71

72.

YpaBHeHUA, CBOAALLMECA K KBAAPATHbIM.

PeweHne 3a4a4, C NOMOLLBIO KBaApaTHbIX
YpaBHEHUMN.

PeweHwne 3a4a4, C NOMOLLBIO KBaApaTHbIX
YpaBHEHUMN.

PeweHwne 3a4a4, C NOMOLLBIO KBaAPaTHbIX
YpaBHEHUN.

PeweHwne 3a4a4, C NOMOLLBIO KBaApaTHbIX
YpaBHEHUMN.

PelleHMe NpoCTENLLINX CUCTEM, COAEPKALLMX
ypaBHEHWE BTOPOW CTEMEHM.

PelleHMe NpoCTENLLINX CUCTEM, COAEPKALLMX
ypaBHEHWE BTOPOW CTENEHM.

PasnunyHble cnocobbl peleHmns cuctem
YpaBHEHUN.

PasnunyHble cnocobbl peleHma cuctem
YpaBHEHUMN.

PasnunyHble cnocobbl pelieHmns cucTem
YpaBHEHUN.

PeweHne 3a4a4 C NOMOLLBIO CUCTEM
YpaBHEHUN.

PeweHne 3a4a4 C NOMOLLBIO CUCTEM
YpaBHEHUMN.

O6ob6uatowmm ypox.

KoHTponbHasa paboTta no Teme: «KBagpaTHble
ypaBHEHUA»

KBagpatuuHasa pyHKuUMA.

2.02

3.02

7.02

9.02

10.02

14.02

16.02

17.02

21.02

23.02

24.02

28.02

2.03

3.03




73

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

OnpeaeneHune KBaapaTUYHOM GyHKLMM
®OyHKUMA y = X2

®PyHKUMA y=ax?

®PyHKUMA y=ax?

®yHKUMA ¥ = ax? + BX +C.

®PyHKUMA ¥ = ax? + BX +C.

®yHKUMA ¥ = ax? + BX +C.

MocTpoeHune rpaduKa KBaapaTUUHOM
byHKUMM.

MocTpoeHune rpaduKa KBagpaTUUHOM
byHKUMM.

MocTpoeHune rpaduKa KBaapaTUUHOM
byHKUMM.

MocTpoeHune rpaduKa KBagpaTUUHOM
byHKUMM.

O6ob6uatowmmn ypox.

O6ob6Lwatowmmn ypox.

KoHTponbHaA paboTta no teme:
«KBaapaTuuHaa pyHKUMA»

KBaapaTHble HepaBeHCTBa.
KBaapaTHOe HEPaBEHCTBO U €ro PELLEHME.
KBaapaTHOe HEPABEHCTBO U €ro peLleHMmeE.

PeweHne KBagpaTHOro HepaBeHCTBa C
NOMOLLbIO TpadmrKa KBagpaTUUHOM GYyHKLLUW.

7.03

9.03

10.03

14.03

16.03

17.03

21.03

4.04

6.04

7.04

11.04

13.04

14.04

18.04

20.04

21.04

25.04




90

o1l

92.

93.

94

95.

96.

97

98.

99.

100

101.

102

103

104

105

PeweHne KBagpaTHOro HepaBeHCTBa C
NMOMOLLbIO TpadmrKa KBagpaTUHHOM GYyHKLLUW.

PeweHne KBagpaTHOro HepaBeHCTBa C
NOMOLLbIO rpadrKa KBagpaTUHHOM PYHKLLUMN.

PeweHne KBagpaTHOro HepaBeHCTBa C
NOMOLLbIO TpadmMKa KBagpaTUHHOM PYyHKLLUW.

MeToa nHTEPBANOB.

MeToa nHTEPBANOB.
MeToa nHTEPBANOB.
MeToa nHTEPBANOB.
O6ob6uatowmmn ypok.

KoHTponbHasa paboTta no Teme: «KBagpaTHble
HepaBeHCTBa».

MNoBTOpeHue.

KBaapaTHble ypaBHEHUA.
KBaapaTHble ypaBHEHUA.
KBaapatnyHaa ¢yHKLMA.
KBaapatnyHaa ¢yHKLMA.
KBaapaTHble HEPABEHCTBA..
KBaapaTHble HEpaBEHCTBA.

Ob6obuwarouiee NnOBTOpPEHMe 3a Kypc 8 Knacc

27.04

28.04

2.05

4.05

5.05

9.05

11.05

12.05

16.05

18.05

19.05

23.05

25.05

26.05

30.05







Coaep:xanue y4e0HOro rpeaMera

Heo0xoaum
Ne oe
n/ | Haseaume Tempr | o 1e¢TBO OcHoBHbBIEe H3yUaeMble BOMPOCHI TeMbl (KPaTKO)
. 4acoB ISt
ee
H3yUeHus
JleficTBUSI C OOBIKHOBEHHBIMU U JIECATUUHBIMU APOOSMU. DOPMYJIbI COKPAILICHHOTO
1 [ToBTOpEeHUE Kypca 5 yMHOXeHUA. TOXAECTBEHHbIEC MPeoOpa3zoBaHus anredpanueckux BoipakeHuil. CTENEHb
anreOpsbl 8 kiacca C HAaTypaJbHBIM NOKa3areyieM. JINHEHHbIE YPABHEHUS U HEPABEHCTBA C OJAHOMN
nepemenHoi. KBagparneie ypaBHeHus u HepaBeHcTBa. OyHKims. CBoiicTBa QyHKIHIA.
Crenenb BrinonHeHne OCHOBHBIX JIEUCTBHM CO CTEMECHAMH C LEIBIMHU MOKA3ATEIAMMU.
2 | C palMOHAJILHBIM 13 [Tpumenenre cBONCTB apu(h)METHUECKIX KBAAPATHRIX KOPHEH T BHIYMCIICHHMA
MOKa3areieM 3HAQUCHUI U MPeoOPa30BAHUIA YHMCTOBBIX BHIPAXKECHUHN, CONCPKAIUX KBAJAPATHBIE KOPHHU.
[Tonsitue crenennoit ¢pynkiuu. O6macts onpenenenus Gpynkumn. Bo3pacranne n
Cremerias yobiBaane PyHKIMH. YeTHOCTh M HEUeTHOCTh (hyHKITNN. CTeneHHble ()yHKIIAH ¢
3 byHKIs 15 HaTypaJbHBIM MOKa3aTeneM u ux rpaduku. [ paduku hyHKINNA: KOPEHb KBAAPATHBIMH,
KOpEHb KYOUUECKHI, MOTyJIb, TUTIEPOOIa. YPaBHEHUA U HEPABEHCTBA, COACPKAIIIE
crenieHb. Mcnonp3oBaane rpadmkoB (GDYHKIUH I PEMICHNS YPAaBHEHUH U CUCTEM.,
[TonsTe mocmenoBaTeNbHOCTH. AprudMeTHUECKas U TEOMETPHUECKas TIPOTPECCHH.
4 IIporpeccun 15 ®opmyiel 001IETO WieHa apudMETHIECKON U TEOMETPHUIECKOM mporpeccuii. Dopmyiier
CYMMBI TIEPBHIX HECKOJBKHUX WICHOB apru(hMETHUECKON U TEOMETPUIECCKON MPOTPECCHH.
5 ngg;?l;;le 12 MHoskecTBa 1 KoMOMHaTOpuKa. BeposaTHOCTh. CTaTUCTUUYECKUE JAHHBIE.
6 Cnyuaiinsie 12 Tabnuibl pacnpeneneHua. Pazmax u ueHtpangbHas TeHaeHIusA. [ enepanbHas
BCJIMTHHBI COBOKYIHOCTb U BHIOOPKA.
7 M%%?ggfa‘ 15 MHok€eCcTBa U JIOTHKA.
8 IToBTOpEeHne 15 OCHOBHBIE TEMbI Kypca ajareOpbl 32 OCHOBHYIO IIKOJTY.
UTOI'O 1024




TEMATHYECKOE INTAHUPOBAHUE

I'oa oOyuenns: 2021-2022 [Tpenmer: anrebpa Yuutens: Apremenko H.O..
Kiace: 9
KonnuecTBo vacos, KonTposb
Nort 11. Haszsanue TeMBbI (pasj:[ena) QTReTIEATINAS (e vraranuen dhanmrr
ITo nnany Jlano ITo nnany | IlpoeeneHo
dhaxTuuecku dhavruuecru
1 [ToBTOpeHue Kypca anredpsl § Kiacca 5
2 CrteneHpb ¢ paloHaJIbHBIM TOKa3aTeaeM 13 1
3 Creniennas pyHKITUS 15 1
4 | TIporpeccun 15 1
5 Crnyuaitnbie cOObITUA 12 1
6 CrnyyaiiHbie BETUYUHBI 12 1
7 | Muoxecta. Jloruka 15 1
8 | IloBropenue 15
NTOT'O: 102 6




KaHeHI[apHO-TeMaTI/IquKOG IIAHUPOBAHHUC

I'ox oOyuenns: 2021-2022 yu.r [Tpenmer: anredpa Yuutens: Apremenko H.®.
Kiacc: 9a
No | Ne mara Tema ypoka Bun koHTpOIIS
/T | ypoka
o o
mwiany | gakry
IloBTOpeHue Kypca aaredopsl 8 kiaacca (Su)
1 1 1.09 JlpoOu, mpoLIEHTHI, OTHOIICHUS
2 2 2.09 KBaaparHeie kopHH
3 3 6.09 Pemenune ypaBHeHUH
4 4 8.09 Pemenne HepaBeHCTB
5 5 9.09 Kontponbnas padora Nel (BBOAHBI! KOHTPOJIH) Konrpospras padora
CreneHs ¢ pauMoHAJIbHBIM NoKa3zaTesieM (134)
6 1 13.09 [ToBTOpPEHME CBOMCTB CTEMEHU ¢ HATYPAJIbHBIM MMOKA3aTEIEM
7 2 15.09 CreneHp ¢ LEIbIM MOKA3aTENEM
8 3 16.09 CreneHp ¢ LEIbIM MOKA3aTENEM
9 4 20.09 CreneHp ¢ LEIbIM MOKA3aTENEM




10 5 22.09 ApudMeTHueCKHii KOPEHb HATYPATBHON CTETICHU

11 6 23.09 ApudMeTHueCKHii KOPEHb HATYPATBHON CTETICHU

12 7 27.09 CaoticTBa apu(PpMEeTHUECKOTO KOPHS

13 8 29.09 CaoticTBa apu(PpMEeTHUECKOTO KOPHS

14 9 30.09 CreneHsb ¢ palmoHaJIbHBIM TOKA3aTEIeM

15 10 4.10 CrteneHb ¢ paloHaJIbHBIM TOKa3aTeaeM

16 11 6.10 Bo3BeneHue B CTENEHb YACIOBOTO HEPABEHCTBA

17 12 710 O6o0maromuii ypok 1o teme «CTeneHpb ¢ LelbIM NoKa3aTeneM, C
PallMOHAJIBHBIM MMOKA3aTEIEM»

18 13 11.10 KontponsHas padora Ne2 «CTerneHs ¢ 1elIbIM MOoKa3aTesieM, C KoHTponbHas paGota
pallMOHAJIBHBIM MOKA3aTEIEM)

Crenennas pynxuus (154)

19 1 13.10 O6macte onpeneneHus GyHKIAn

20 2 14.10 O6macte onpeneneHus GyHKIAn

21 3 18.10 O6macte onpeneneHus GyHKIAn

22 4 20.10 Bospacranne n yobiBanue GpyHKIIMH

23 5 21.10 Bospacranne n yobiBanue GpyHKIIMH

24 6 25.10 YeTHOCTh U HEUETHOCTH (DYHKITHH




25 7 27.10 YeTHOCTh U HEUETHOCTH (DYHKITHH

26 8 28.10 Oynkmms y = k/x

27 9 8.11 Oynkmms y = k/x

28 10 10.11 Oynkmms y = k/x

29 11 11.11 YpaBHECHUS U HEPABEHCTBA, COACPIKAIIMNE CTEICHb

30 12 15.11 YpaBHECHUS U HEPABEHCTBA, COACPKAIAE CTCIEHb

31 13 17.11 Ypok 0060011eHNS 3HAHUH

32 14 18.11 Ypok 0060011IeHNS 3HAHUH

33 15 22.11 Kontponbras padora Ne3 «Crenennast GyHKIAD) Konrpospras padora
IIporpeccumn (154)

34 1 2411 Uucnosas mocnea0BaTeNnbHOCTD

35 2 25.11 Uucnosas mocnea0BaTeNnbHOCTD

36 3 29.11 Apudmernueckas mporpeccus

37 4 1.12 Apudmernueckas mporpeccus

38 5 2.12 CymMa n- epBhIX YICHOB apu(PMETHUCCKOM MPOTPECCHH

39 6 6.12 CymMa n- epBHIX YWICHOB apu(METHUECKOM MPOTPECCHHI




40 7 8.12 CymMa n- epBhIX YICHOB apu(PMETHUCCKOM MPOTPECCHH
41 8 9.12 CymMa n- epBhIX YICHOB apu(PMETHUCCKOM MPOTPECCHH
42 9 13.12 ['eomeTprueckas nporpeccust
43 10 15.12 ['eomeTpuueckas nmporpeccus
44 11 16.12 CyMMa n- nepBbIX WICHOB Fr€OMETPUUYECKON Mporpeccuu
45 12 20.12 CyMMma n- epBBIX YJICHOB Fr€OMETPHUUECKOM TTPOTPeCcCHu
46 13 22.12 CyMMma n- epBBIX YICHOB Fr€OMETPHUUYECKOM ITPOTpecCuu
47 14 23.12 O6o0marommii ypok
48 15 2712 KontponsHas pabora NeS « Apudmernueckas u TeoMeTprUecKas KOHTpONbHas paGoTa

MPOTPECCHM

Cayuaiinbie coObiTus (124)

49 1 29.12 CoObiTus. CriyuaitHbie COOBITHA
50 2 30.12 BepoarHocTh coObITHA




51 3 13.01 BepoarHocTh coObITHA

52 4 17.01 PeliieHre BEpOATHOCTHBIX 337124 C MOMOIIBK) KOMOMHATOPUKHU

53 5 19.01 PeliieHre BEpOATHOCTHBIX 3371a4 C MOMOIIBIO KOMOUHATOPUKHI

54 6 20.01 PeliieHre BEpOATHOCTHBIX 3371a4 C MOMOIIBIO KOMOUHATOPUKHI

55 7 2401 [ToBTOpEHUE >1EMEHTOB KOMOUHATOpUKH. Perienue
KOMOMHATOPHBIX 33/1a4

56 8 26.01 CrioxeHue U yMHOXKEHUE BEPOATHOCTEH

57 9 27.01 CrioxeHue U yMHOXKEHUE BEPOATHOCTEH

58 10 31.01 OTHOCUTENbHAA YACTOTA U 3aKOH OOJIBIIIUX YUCET

59 11 2.02 OTHOCUTENbHAA YACTOTA U 3aKOH OOJIBIIIUX YUCET

60 12 3.02 Kontponwshas padora Neb «Ciyualinbie COOBITHSIY Konrponsnas pabora

Cayuaiinbie BetuuuHbl (124)

61 1 7.02 Tabnuna pacnpeaeaecHus

62 2 9.02 Tabnuna pacnpeaeaecHus

63 3 10.02 [Tonuronsr yacToT

64 4 14.02 ['eHepanbHasd COBOKYMHOCTh U BhIOOPKA

65 5 16.02 ['eHepanbHasd COBOKYMHOCTh M BhIOOPKA




66
67
68
69
70
71
72

73
74
75
76
7
78
79

80

10

12

17.02
21.02
23.02
24.02
28.02
2.03
3.03

7.03
9.03
10.03
14.03
16.03
17.03

21.03
4.04

Pa3max 1 LeHTpa/ibHble TeHAEHLU MK

Pa3max 1 LeHTpa/ibHble TeHAEHU MK

Pa3max 1 LleHTpa/ibHble TeHAEeHLU MK

Mepbl pazbpoca

Mepbl pazbpoca

O6o6LWaroLnii ypok

KoHTponbHas pab6ota Ne 7 «CnyyaiiHble BENNYMHbI»
MHoxecTBa. Jlornka (154)

MHoXecTBa

MHoXecTBa

Bbicka3biBaHUA. TeopeMbl.

BbicKa3biBaHWUA. Teopembl

CnefioBaHve 1 paBHOCU/IbHOCTb

CnepfosaHune 1 paBHOCUNLHOCTb

CnepoBaHue ” paBHOCWUJTIbHOCTb

YpaBHeHUEe OKPYXXHOCTY

KoHTposnibHasa pabota



81 9 6.04 YpaBHEHHE OKPYKHOCTH

82 10 7.04 YpaBHEHHE IPAMON

83 11 11.04 YpaBHEHHE IPAMON

84 12 13.04 MHoOxkeCcTBa TOYEK HA KOOPAWHATHON MIIOCKOCTH

85 13 14.04 MHoOxkeCcTBa TOYEK HA KOOPAWHATHON MIIOCKOCTH

86 14 18.04 Ypok 0060011IeHNS 3HAHUH

87 15 20.04 Kontponshasa padora Ne8 «MHuoxecTBa. Jloruka» Konrpospras padora

IloBTOpenue (154)

88 1 21.04 AnreOpandecKkue BhIPAKCHUS

89 2 25.04 AnreOpandecKkue BhIPAKCHUS

90 3 27.04 Pemenne ypaBHeHN, HEPABEHCTB U UX CHCTEM

91 4 28.04 Pemenne ypaBHEeHNH, HEPABEHCTB U UX CUCTEM

92 5 2.05 Pemenne ypaBHEeHNH, HEPABEHCTB U UX CUCTEM
93 6 4.05 MeToa HHTEpBAIOB

94 7 5.05 MeToa HHTEpBAIOB

95 8 9.05 TekcToBbIE 3a0aun




96 9 11.05 TekcToBbIE 3a0aun

97 10 12.05 TekcToBbIE 3a0aun

98 11 16.05 [TocnenoBaTenbHOCTH, TPOTPECCHU

99 | 12 18.05 OyHKIMM U rpaduKe

100 | 13 19.05 Oyakumn B rpaduku

101 | 14 | 23.05 KoHTponbHas paboTa Mo MOBTOPEHHUIO KourponbHas pabota
102 | 15 25.05 ApudmeTnueckne NSHCTBHS C PAIMOHATEHBIMA YUCIIAMHA

Pabouast mporpamMmma coctaBJjieHa ¢ ydeTom cjeaywomiero YMK:

T.A BypmuctpoBa, «lIporpammbl o001eo0pa3oBaTeabHbBIX YupekaeHuii. Anredpa 7-9 kmaccey. M.,

«IIpocsemenuey, 2014

1O. M. Konsrun u ap., YueOHuk aa 9 kmacca o01ieo0pa3zoBaTeIbHbIX YUpeKaeHuH «Aaredpa 9 kimacey.

M., «IIpocserienne», 2019r

IO. M. Konsirun u ap., «Anredpa 9 knacc. Metoanueckoe nocodue k yueOnuky IO .M.Konsrunay. M.,

«IIpocsemenuey, 2014

b.I'. 3us, B. A. lN'ompauu, «/Imnakrruueckune MaTepuaisl mo anredpe. 9 kimacey. CI16, «Iletpormmdy, 2004
M. B. Tkauésa, H. E. ®enoposa, M. W. [l1adynun, «Anredpa. 9 knacc. Jlmgaktuueckue Matepyab». M.,

«IIpocsemenuey, 2014




COI'JTACOBAHO

3amectutenb aupekropa no YBP
(C.H. Makapenko)

« » 2021r.



MyHununajbHoe 0KIKeTHOe 00111eo0pa3oBaTe/ibHOE YUpeKaeHHe YTJIeropckasi cpeaHsisi 00ueoopa3oBaTesibHasi
IK0J1a.

JIMPEKTOp IKOJIBI:
(H.IO. Actadnena)
ITpuka3z Nelll 0130.08. 2021r.

PABOYASA ITPOI' PAMMA
no ajredpe W HavajamM aHaJIU3a

ajaa 10 —-11 kaaccos
HA 2021-2022 YYEBHBIHI T'O/1.

Yuurens: Aptémenko H.O.



HOACHUTEJIbHAA 3AIINCKA

JlanHas pabouas nmporpaMmmMa OpUueHTHPOBaHa Ha yuanuxcsa oOydarommxcs B 10 — 11 kimaccax mo YMK IIILA. AnumoB u jp. u
pa3padoTaHa B COOTBETCTBUU CO CJICAYIOIIMMUA HOPMATUBHBIMU JOKYMEHTAMU: ;
- Ycrasa MBOY VYraeropekoit COILT;

_Yye6Horo miana MBOVY Vrneropckoit COIL na 2021-2022 yu. rox

- OenmepabHBIN TOCYAAPCTBEHHBIN 00pa30BaTeIbHbIN CTAHAAPT CPeaHEro 001Iero oOpa3oBaHus (yTB. IpukazoM MHUHHCTEPCTBA
oOpazoBanus u Hayku PO ot 17 maa 2012 r. N 413);

- OCHOBHOM 00pa3oBaTeIHLHON MPOTrpaMMBbl cpeaHero oomero oopasosanus (10-11 kmaccer) va 2021-2022 yu. T

- YMK: Anre0pa u Hauaia Mmatematuueckoro anaimuza. 10-11 knaccel.: yueOHUK Aji1 0011e00pa3oBaTENbHbIX YUPEKIACHUI:
0a30BbIi 1 yrayomeHasid ypoeHs / 111 A. Aimamos, FO.M. Koasrun, M.B. Komsarua, M .B. Tkauésa u 1p. — M.: [Ipocsemenue,

2020.

OOyueHue MaTeMaTUKe B CpeaHel 001e00pa3oBaTEIbHOM IIKOJIE HAMPABJICHO HA TOCTHXKEHHUE CIICAYIOIIHNX
HeJied u3y4eHus:

OBJIa/ICHHEe CUCTEMON MAaTeMAaTUUECKUX 3HAHUH U YMEHHM, HEOOXOAUMBIX JIJIsl MPUMEHEHUS B MPAKTUYECKON
NEATECIIbHOCTHU, U3YUEHHS CMEXKHBIX TUCLUIUIMH, NPOJ0JIKEHHUS 00pa30BaHusA;

HHTEJUIEKTYaJIbHOE pa3BUTHE, (GOPMHUPOBAHNE KAUECTB JTUIHOCTH, HEOOXOIUMBIX YEJIOBEKY IS TTOJTHOIIEHHOM )XU3HU B
COBPEMEHHOM OOIIECTBE: ACHOCTh M TOUHOCTh MBICIIA, KPUTHUYHOCTh MBIIIJIEHUSA, UHTYULIMS, JIOTHYECKOE MBIIIIIEHUE,
AJIEMEHTHI AJITOPUTMUUYECKON KYJIBTYPhI, IPOCTPAHCTBEHHBIX MPEACTABICHUHN, CIIOCOOHOCTh K MPEOJOJICHUIO TPYIHOCTEH;
dpopMupoBaHue NpeacTaBJIeHUIT 00 UASAX U METOAAX MATEMATUKHN KaK YHUBEPCAIBLHOTO SI3bIKA HAYKU U TEXHUKH,
CpPEeACTBA MOAEIUPOBAHUA ABJICHUN U TIPOLIECCOB;

BOCMUTAHUE KYJIbTYPbl JUYHOCTH, OTHOIICHUS K MAaTEMATHKE KaK K YAaCTU O0IIEUETIOBEUECKON KYJIbTYpPhl, TOHUMAHUE
3HAYUMOCTH MATEMATUKH JUJIA HAYYHO-TEXHUYECKOTO MPOrpeccea;

npuodpeTeHne KOHKPETHBIX 3HAHUH O MPOCTPAHCTBE W MPAKTUYSCKHA 3HAUMMBIX YMECHUH, (POPMHUPOBAHHUE S3bIKA
OMUCaHUA O0OBEKTOB OKPYKAKOIIETO MUPA, /ISl PA3BUTHS MPOCTPAHCTBEHHOTO BOOOPAKECHUS U UHTYUIMU, MATEMATH -
YECKOU KYJIbTYPHI, A1 3CTETUUECKOTO BOCIIUTAHUS 00YUAOIINXCS.

1. B HampaBjieHUM JJUYHOCIHO20 PA3GUMUA:

PazBuTHE TOTMYECKOTO U KPUTUUECKOTO MBIILICHHS, KYJIbTYPbl PEUH, CHOCOOHOCTH K



YMCTBEHHOMY 3KCIICPUMEHTY

o ®opmupoBaHHe y yUampxcs HHTEUICKTYaJTbHONH Y€CTHOCTH H 0O BEKTUBHOCTH,
CIIOCOOHOCTH K TIPEOIOJICHUIO MBICIIUTCIIBHBIX CTEPEOTHIIOB, BHITCKAFOIITUX M3
OOBIJICHHOTO OTBITA;

« Bocnuranme KauecTB TUYHOCTH, 00ESCIICUMBAIONINX COUAIBHYIO MOOMIIBHOCT,
CIIOCOOHOCTh MPHHUMATh CAMOCTOSATCIIBHBIC PEIICHHUS;

o ®opMupoBaHHS KaUuCCTB MBIIILICHHS, HCOOXOMMMBIX IS aJIalITAllHA B COBPEMEHHOM
uH(OPMAITMOHHOM O0TIIECTBE;

« PasBuTHe MHTEpeca K MaTeMaTHUCCKOMY TBOPUECTBY M MAaTEMAaTHUECKHX CIIOCOOHOCTCH.
2. B Mmemanpeomemnom nanpagiexHuu:

o ®opmupoBaHHe TpeACTABICHUN 0 MATEMATHKE KaK YaCTH OOIIEUEIIOBEUCCKON KYIbTYPHI,
0 3HAYUMOCTH MAaTEMaTHKH B Pa3BUTHH ITUBHIIH3AIINHA M COBPEMEHHOTO OOIIECTBA;

« PaspuTuHe npeacrapiieHH 0 MaTeMaTHKE KakK (hOpME OIMUCAHUS B METOJIC MIO3HAHUS
NEHCTBUTEIIPHOCTH, CO3aHUE YCIIOBHH )1 MPHOOPETSHUS IEPBOHAYAIBHOTO OIBITa
MaTeMaTHYECKOTI'O0 MOJICITHPOBAHUSA,

o ®opmuposanue 00mMUX CIOCOOOB HHTEIICKTYAIPHOM ICSITEIIPHOCTH, XapaKTEPHBIX IS
MaTEeMaTHKH M SIBJISTIOIINXCS OCHOBOM IMO3HABATEIIFHOM KYJIBTYPHI, 3HAUUMOM IS
Pa3TUIHBIX CEP YETOBEUCCKON MEATETHHOCTH.

3. B npeomemHom HaAnpaeieHuu:

« OBrnaacHre MaTeMaTHICCKUMU 3HAHUSAMH M YMCHHAMH, HCOOXOIUMBIMH IS
MPOAOJDKEHUA 00yUSHHUS B CTAPIIEH IIIKOJIE WA MHBIX 00I1Ie00pa3oBaTeIbHBIX
YUPEIKICHHUIX, H3YUCHHUS CMEKHBIX JUCITUILINH, TPHUMCHECHHS B IIOBCETHEBHOM YKU3HH,

o Coszmanme hyHAaMEHTA I MAaTEMaTHUYECKOTO Pa3BUTHS, (POPMHPOBAHH I MEXaHHU3MOB
MBIITUICHHUS, XapaKTEPHBIX I MaTeMaTHUYCCKOM JISATCITbHOCTH.

3anaun o0y4yeHus:



e CUCTEMATM3ALMS CBEAEHUIA 0 UMCNaX; U3YUYEHIE HOBbIX BIJ0B YMCMOBbIX BbIPaXKeHWA U POPMY/; COBEPLUEHCTBOBAHME
MPAKTUYECKMX HABbLIKOB W BbIUUCNINTENBHON KyNbTYpbl, PaCLLUMPEHUE 1 COBEPLLEHCTBOBAHMNE anrebpanMyeckoro annapara,
chopMUPOBAHHOTO B OCHOBHOWA LLIKONE, U €r0 MPUMEHEHMNE K PELLEHNIO MAaTEMATUUECKUX U HEMATEMATUYECKUX 3a/ad;

e paclUMpPeHUne 1 cucTemaTtusaLms obLMX cBeleHNniA 0 YHKLUMSX, MOMOHEHMe Knacca M3ydaeMblX QYHKLWIA, nanocTpaums
LUIMPOTbI NPUMEHEHUS DYHKLMIA AN ONMCAHMA U U3YUYeHUs peanbHbIX 3aBUCMMOCTENR;

e pasBUTUE NPeACTaBMEHWNIA O BEPOSTHOCTHO-CTATUCTUYECKMX 3aKOHOMEPHOCTSAX B OKPYXKatoLLeM MUpe,
COBEPLLEHCTBOBAHME UHTENNEKTYa/IbHbIX U PEUYEBbLIX YMEHWIA NyTEM 060rallleHNs MaTeMaTUUYECKOro S3blKa, Pa3BUTUS
NOTNYECKOTO MbILLINEHUS.

MecTo npegmeta: Paboyas nporpamma coCcTaB/ieHa Ha OCHOBe [ToCcyfapCTBeHHOro ctaHaapTa cpefHero (MosHoro) obuero
obpa3oBaHMs N0 MaTemaT/iKe 1 B COOTBETCTBMM C NpOorpammont 4na o6LieobpasoBaTe/ibHbIX yupexaeHunin no anrebpe 10 - 11
Knacchl, coctasutens: bypmucTtposa T.A.-M.: lNpoceeweHne,2010.

Mporpamma paccumTaHa: B 10 knacce Ha 102 yacos, B 11 knacce Ha 102 yaca (3 yaca B Hefesnto).

I. MnaHnpyemble pe3ynibTaTbl 0CBOEHUSA y4ebHOro npeameTta «Anrebpa n Hayasa matemaTnyeckoro aHaimsa 10 - 11
Kiace»

Pa6ouvasi nporpamma y4e6HOro npeameta «Anrebpa n Hadana mateMatTuyeckoro aHanmsa 10 - 11 knacc» obecrieumsaeT
[OCTUXEHWe CneayoLnxX pe3ynbTaToB 0CBOEHWSI 06pa3oBaTe/lbHOM NporpaMMbl CpejHEro 06LLero 06pa3oBaHus:

JINYUHOCTHbIE pe3ynbTaThl:

1. JINYHOCTHbIe pe3ynbTaThbl B chepe OTHOLLEHWI 06yYaloLLMXCa K ce6e, K CBOEMY 3[10P0BbIO, K MO3HAHWUIO Cebs:
- OPUEHTALMS 00YYAIOLLMXCS Ha PEANTN3aLIMI0 MO3UTUBHbIX XXU3HEHHbIX NEPCMEKTUB, MHULMATUBHOCTb, KPeaTUBHOCTS,
FOTOBHOCTb 1 CMOCOGHOCTb K IMYHOCTHOMY CaMOOmpeAeNeHNto, CNOCOGHOCTb CTaBUTb LIEIN U CTPOUTb XKU3HEHHbIE MNaHbI;
- FOTOBHOCTb M CMOCOGHOCTb 06ecneunTb Ce6e U CBOMM GIM3KMM AOCTOMHYHO XM3Hb B MPOLIECCE CaMOCTONATENbHOW, TBOPUECKO
M OTBETCTBEHHOW AEATeNbHOCTHU;
- TOTOBHOCTb M CMOCO6HOCTL 06YUaOLNXCS K OTCTaUBAHUIO IMYHOTO I0CTOMHCTBA, COGCTBEHHOrO MHEHWS;



- TOTOBHOCTb U CMOCOOHOCTh OOYYAIOIIUXCS K CAMOPA3BUTHUIO U CAMOBOCIUTAHUIO B COOTBETCTBUU C OOIIICUETIOBEYECKUMU
IIEHHOCTSAMH U WJicaJlaMH T'PaXKJIaHCKOIro 00IIeCTBa,;

2. JlnuHoCTHBIE pe3yIbTaThl B chepe OTHOMIEHU 00yUaAIIUXCS ¢ OKPYKAIIUMH JIIOAbMH:

- HPAaBCTBEHHOE CO3HAHUE U MOBEICHUE HA OCHOBE YCBOEHUA OOIICUEIOBEUCCKUX IIEHHOCTEH, TOJICPAHTHOTO CO3HAHUS U
MOBEACHHUS B TOJIUKYJIbTYPHOM MHPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH AMAJIOT C APYTHMH JIFOJbMH, JOCTHUTaTh B HEM
B3aUMOTNOHUMAHWS, HAXOAUTh OOIIKE eI U COTPYAHNYATD JJI9 UX JOCTHXKCHUA,

- IPUHATHE TYMAHUCTHUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAXHUTEIBHOE M JOOPOKEIATEIbHOE OTHOIIEHNE K IPYTOMY YETIOBEKY,
€ro MHEHHUIO, MUPOBO33PEHHUIO;

3. JIuuHocTHBIE pe3yJIbTaThl B chepe OTHOIIEHUI 00yUaAIIUXCS K OKPY:KaK0IleMy MHPY, KUBOIi IPpUpPo/e,
XYJA05KeCTBEHHOM KyJbType:

- MUPOBO33PECHHUE, COOTBETCTBYIOIICE COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH, 3HAUMMOCTH HAYKH, TOTOBHOCTh K HAYYHO-
TEXHUYECKOMY TBOPUYECTBY, BJIaJICHHE TOCTOBEPHON HH(MOpMaIKeit 0 mepeIOBBIX JOCTH)KCHHUAX M OTKPBITHIX MUPOBOH H
OTEUYECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U 00IIECTBA;

- TOTOBHOCTb U CMOCOOHOCTh K 00pa30BaHMIO, B TOM YHUCJIE CAMOOOPA30BAHUIO, HA IPOTSHKEHUU BCEH JKM3HU, CO3HATEIBLHOE
OTHOIIICHHE K HEMPEPHIBHOMY 00pPa30BaHUIO KAaK YCIOBHIO YCIEITHOMN MPodecCHOHaNbHOM 1 00IeCTBEHHOM AEATCTEHOCTH.

Memanpeomemmble pe3y./ib HIAHLbL:

1. PeryasiTUBHbI€ YHUBEPCAJIbHbIE yUeOHbIE JeiicCTBUSA
BrinyCcKHUK HAyUMTCSI:
- CaMOCTOATENBHO ONPEAEIATD LEJIH, 33aBATh NAPAMETPhl U KPUTEPHUH, 110 KOTOPBIM MOYKHO ONPEAECIUTD, UTO LEJIb JOCTUTHYTA,
OLICHUBATh BO3MOKHBIE MOCJIEACTBUA IOCTUKEHUS MOCTABJCHHOMN 1IN B IE€ATCIbHOCTH, COOCTBEHHOM )KMU3HU U JKU3HU
OKPY’KarOIIUX JIFOAEH, OCHOBBIBASICH HA COOOPAXKEHUAX 3TUKHA U MOPAJIH;
- CTaBHUTH U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4l B 00PA30BATEIHLHOMN NEATCTFHOCTH M )KU3HEHHBIX CUTYaIUX,
- OLICHUBATh PECYPCHI, B TOM UKCJIE BPEMS U APYTHUE HEMATEPUATIBHBIE PECYPCHI, HEOOXOAUMBbIE JJISl JOCTHUKEHUS MOCTABIICHHOM
LETN,
- BBIOMpATh MYTh NOCTUKEHUS 1IEJIH, TJIAHUPOBATH PEIICHUE TOCTABICHHBIX 33/1a4, ONTUMU3UPYS MAaTEPUATIbHBIC U
HEMaTEPUAJIBHBIC 3aTPATHI,
- OPraHU30BHIBATH Y(PHEKTUBHBIN MTOUCK PECYPCOB, HEOOXOIUMBIX JJIs1 JOCTHXKEHUS TTOCTABJICHHOM TIEITH;



- COIMOCTABJIATH MOJIYUYEHHBIN PE3YJIbTaT ACATENBHOCTH C TOCTABIIEHHON 3apaHee LENbIO.
2. ITo3HaBaTeIbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
BrinyCcKHUK HAyUMTCSI:
- HCKaTh ¥ HAXOAUTH 000OIIEHHBIE CTIOCOOBI PEIICHMS 3371a4, B TOM UHCJIE, OCYIIECTBIIATh Pa3BEPHYTHIH HH(DOPMAITHOHHBIH
MOVICK ¥ CTaBUTh HA €T0 OCHOBE HOBHIE (YUeOHBIC W TTO3HABATEIILHEIC) 3a/1aUH,
- KPUTAYECKH OIEHWBATh M HHTEPIIPETHPOBATH WH(OPMAITHIO ¢ PA3HBIX MMO3MIIHIA, PACTIO3HABATH U (PUKCHPOBATH MPOTHBOPEUHNS B
WH()OPMAITMOHHBIX UCTOYHUKAX;
- UCTOJIb30BATh PA3JIMUHbIC MOJIETbHO-CXEMATUUECKUE CPEACTBA IS IPEACTABICHUA CYIIECTBEHHBIX CBSI3€H U OTHOIIEHUH, a
TaK)Ke MMPOTHBOPEUMH, BHIABICHHBIX B MH(OPMAIIMOHHBIX HCTOYHUKAX
- HAXOJUTh Y MPUBOJIUTh KPUTUUECKHUE APTYMEHTHI B OTHOIIEHUU JEHCTBUI U CYKJIEHUN APYTrOro; COKOWHO W pa3yMHO
OTHOCHUTBCSI K KpUTUUECKUM 3aMEUAHUSAM B OTHOLIEHHWH COOCTBEHHOTO CYXKACHUS, PACCMATPUBATh UX KAaK PeCypCc COOCTBEHHOTO
pa3BUTHA,
- BBICTPAUBATh UHAUBUIYAJIbHYIO 00pa30BATEIbHYIO TPACKTOPHUIO, YUUTHIBAS OTPAHUYEHHUS CO CTOPOHBI IPYTUX YUACTHUKOB U
PECYPCHBIE OTPAHUYEHUA,
- MEHATh U YAEP>KUBATh PA3HbIC MO3UIUU B MO3HABATEIIBHON JICATEIIbHOCTH.

3. KommyHHKaTHUBHbIE YHHBEPCAJbHbIE YUe0OHbIe AelicTBUSA
BrinyCcKHUK HAyUMTCSI:
- OCYIIIECTBIIATH JISTOBYI0O KOMMYHHKAITHIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU (Kak BHYTPH 00pa3oBaTeIbHOM
OpraHu3alvy, TaK 1 3a €€ MPee/IaMH ), TOA0UPATh MAPTHEPOB IS ACIOBON KOMMYHHUKAITMHA UCXO/S U3 COOOPasKeHUH
PE3YIABTAaTUBHOCTH B3aUMOJICHCTBHS, a HE JIMUHBIX CUMIIATH;
- TIPH OCYITIECTBJIICHUH TPYNMOBON PabOThI OBITh KaK PYKOBOJAMTENIEM, TaK M YJICHOM KOMAH/IbI B PA3HBIX POJISX (T€HEPATOP HICH,
KPUTHK, UCTIOJTHATEITb, BEICTYMAIOIHM, SKCTIEPT U T.1.);
- KOOPJIMHUPOBATH U BBIMOJIHATH PA0OTY B YCJIOBUAX PEAIBHOTO, BUPTYAIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS,
- Pa3BEPHYTO, JIOTUYHO W TOYHO W3JIaraTh CBOIO TOUKY 3PEHHUS C UCTIOIb30BAHUEM aJICKBATHBIX (YCTHBIX U THCHMCHHBIX )
A3bIKOBBIX CPE/ICTB;
- pacmo3HaBaTh KOH(IMKTOTEHHBIE CUTYAIlMHA U TIPEA0TBpAIiaTh KOH(GIMKTH 10 UX aKTHBHOW (ha3bl, BRICTPAUBATh JIETIOBYIO H
00pa30BaTENbHYI0 KOMMYHUKAIINIO, U30€ras JUYHOCTHBIX OLICHOUHBIX CYXKICHUH.

11 QeOMemH bié pe3yibmambsl.’



Il. BbINYCKHNK Hay4unTcs

IV. BbINYCKHUK MONYYUT BO3MOXHOCTb Hay4YNTbCSA

Llenn ocBoeHUA NpeamMeTa

[na ycnewHoro npofo/mKeHns 0bpa3oBaHus

Mo CneLuanbHOCTAM, CBA3aHHLIM C MPUKIAAHbIM UCMNO/Ib30BaHMEM MaTeMaTUKN

Ana obecneyeHs BO3SMOXKHOCTM YCMNELHOro NPoA0MKEHNs 06pa3oBaHns No crneunanbHOCTAM, CBA3aHHbIM C OCYLLECTB/IEHNEM
Hay4HON 1 nccnefoBaTeNbCKON AeSTENbHOCTM B 06N1acTy MaTeMaTUKN U CMEXKHBIX HayK

Tpe6oBaHUA K pe3ysibTaTam

ONeMeHTbl TEOPUN MHOXKECTB U MaTeMaTWNYEeCKON NOTUKK

CB06O/IHO OMepPUPOBaTbl MOHATUAMU: KOHEUHOE MHOXXECTBO, 3/IEMEHT MHOXECTBA, NOAMHOXECTBO, NepeceyeHue,
00bEeIMHEHNE 1 PA3HOCTb MHOXECTB, YMCN0BbIE MHOXECTBA HAa KOOPAMHATHOW NPSIMOIA, OTPe30K,

VHTEPBa, MOMYUHTEPBA/, MPOMEXYTOK C BbIKO/IOTON TOUKOW, Fpaduyeckoe NpeacTaB/ieHNe MHOXECTB Ha KOOPAMHATHO
M10CKOCTW;

3a/laBaTb MHOXKECTBA MEPEUNCNEHNEM N XapPaKTEPUCTUYECKUM CBOVCTBOM:;

OnepupoBaTh MOHATUSMU: YTBEPXK/AEHME, OTPULIAHNE YTBEPXKAEHUS, UCTUHHbIE U NIOXKHbIE YTBEPXKAEHUS, NPUUNHA,
CNeACTBME, YaCTHBbIN CNyyail 06LLEro YTBEPXKAEHWS, KOHTPNIPUMEP;

MPOBEPATb NPUHAANEXHOCTb 3/1EMEHTA MHOXECTBY;

HaXoAUTb NepeceyeHne 1 06bEANHEHNE MHOXECTB, B TOM UMC/E NPEACTaBNEHHbIX rpadinuyeckn Ha YNCNI0BOI NPAMONA 1 Ha
KOOP/JMHATHOI NNOCKOCTY;

MPOBOAUTbL [10KA3aTE/bHbIE PACCYXXAEHWS ANl 060CHOBAHUS UCTUHHOCTY YTBEPXK/AEHWIA.

B noBCeAHEBHOW XKNU3HU 1 NPU U3YYEHUN APYrUX NpeiMeToB:

MCMOMb30BaTh YNC/IOBblIE MHOXECTBA Ha KOOPAMHATHON NPSAMON 1 Ha KOOPAMHATHOM NAOCKOCTM A8 ONMUcaHus peasibHbIX
MPOLIECCOB U ABMEHWIA;

MPOBOAMTL AOKa3aTe/lbHble PACCYXAEHNA B CUTYaLMAX NOBCEAHEBHON XM3HW, NPU PeLLIEHNN 3a4a4 13 Apyrux npeamMeToB
[locTu>KeHnepesynbTaToBpasgena ll;

onepmpoBaThb MOHATMEM ONpeAeneHns, OCHOBHbIMU BUAAMMW ONpPeaeNneHnin, OCHOBHbIMMW BUAaMU TEOPEM;

MOHMMATb CYyTb KOCBEHHOIO [0Ka3aTe/NbCTBa,;


https://infourok.ru/go.html?href=%23sdfootnote1sym

onepuposamsv NOHAMUAMU CYEMHO20 U HECUEMHO20 MHOMCECmea;
HPUMEHAND MEMOO0 MAMEMAMUYECKOI UHOYKUIN 0J15 NPOBEOEHUA PACCYHCOCHUI U OOKA3AMENbCING U NPU PeuleHU
3aoau.

B noeceonesnoil ycu3nu u npu uzyueHuu Opy2ux npeomemos:

HUCNONb306AMb MEOPEMUKO-MHONCECHEECHHDIIL A3bIK U A3bIK JOUKU 011 ORUCAHUA PEAIbHbIX NPOUECCO8 U ABJICHULII,
npu pewieHuu 3a0a4 Opy2ux y4eOHvix npeomemos

Yucna u BbIPAIICEHUA

CB00OHO OMEpUPOBATH MOHATUSAMHU: HATYPAIBHOE YUCII0, MHOKECTBO HATYPAJIbHBIX YHCE, 1I€JI0€ YUCII0, MHOKECTBO
LIEJIBIX YMCesI, OOBIKHOBEHHAs APOOb, AECATHUHASA APOOh, CMEIIaHHOE YKCIIO, PAllMOHAIBHOE YMCII0, MHOXKECTBO
PalMOHAIBHBIX YACEII, UPPALMOHAIIBHOE YKUCIIO, KOPEHb CTETICHU N, IEHCTBUTEIBLHOE YUCIIO, MHOXKECTBO JEHCTBUTEIBHBIX
YUCEJl, TECOMETPUUECKAs MHTEPIIPETALINS HATYPATIbHBIX, LIEIbIX, PAIMOHAIbHBIX, NEHCTBUTEIBHBIX YUCEN,;

MOHUMATh U OOBACHAThH PA3HUILY MEKY TTO3UIIMOHHON Y HEMO3UIIMOHHOW CUCTEMaMU 3alUCH YUCETT,

MIEPEBOIUTH YKCJIA W3 OJTHON CHCTEMBI 3aMKCH (CHCTEMBI CUMCIICHUS) B APYTYIO;

JIOKa3bIBaTh U UCIOJIb30BaTh MPU3HAKU JIETUMOCTH CYMMBbI U MPOU3BEACHUS MTPU BHITIOJTHEHWH BBIUYMCIICHU N U PEIICHUU
3a/adu,

BBITIOJIHATH OKPYTJICHUE PALIMOHATIBHBIX U UPPALMOHATIBHBIX YKCEIT ¢ 3aJJaHHON TOUHOCTBIO;

CpaBHUBATh JCHCTBUTENIBHBIC UMCIIA PA3HBIMU CIIOCOOAMMU;

yHOPSIA0UMBATH YMCIIA, 3aAMUCAHHBIC B BUJE OOBIKHOBEHHOW U IECATUUHON TPOOU, YUCIIA, 3alIMCAHHBIE C UCTIOIb30BAHUEM
apu(hMETHICCKOTO KBAPAaTHOTO KOPHS, KOPHEH CTENEHHU OOJIbIIe 2;

Haxoauth HOJ] u HOK pa3HbiMu cioco0aMu v UCOJIb30BATh UX MIPHU PEIICHUM 33134,

BBIMIOJIHATH BHIYUCIICHUA W PeOOPa30BAHUS BBIPAKEHUMN, COAEPKAIIMX JEHCTBUTENIbHBIC UUCIIA, B TOM YUCIIE KOPHU
HATyPaJIbHBIX CTENEHEN;

BBITIOJTHATH CTAHJAPTHBIC TOKIECTBEHHBIE TIPEOOPA30BAHUS TPUTOHOMETPHUECKUX, JIOTAPU(PMUICCKUX, CTCTICHHBIX,
HWppalMOHAIbHBIX BBIPAXKEHUHA.

B noeceonesnoil ycu3nu u npu uzyueHuu Opy2ux npeomemos:

BBITIOJIHATH U OOBSCHATH CPABHEHUE PE3YJIbTATOB BHIUUCIICHHU I NIPU PEIICHUU MPAKTUUYECKUX 3374, B TOM YHUCTIE
MPUOIMXKEHHBIX BBIYMCICHHUM, UCTIOJIb3YS Pa3HbIE CIIOCOOBI CPABHEHUH;

3aMUCBIBaTh, CPABHUBATD, OKPYIJISATh YHCJIOBBIE JAHHBIC PEAIbHBIX BEJIUYUH C UCIIOJIBb30BAHUEM PA3HBIX CUCTEM
W3MEPECHUS,



COCTABJIATH U OLICHHUBATL PA3HBIMHA cnoco0aMHu YHUCIIOBBIE BBIPAKCHHUA IIPH PCHICHHUHA IMMPAKTHYCCKUX 3a4a4 U 3a4da4 U3
JPYrux yu4eOHbIX MPEIMETOB

Hocmudcenue pesyaromamog pazoena I1;

C60000HO Onepuposams YUCI08bIMU MHOMCECMEAMI NPU PEIICHUN 300aY;

HOHUMAMb NPUYUHBL U OCHOBHbIE UOCU PACIUUPEHUA YUCI08bIX MHOMCECME;

671a0eMmb OCHOBHBIMU NOHAMUAMU MEOPUU 0ETUMOCIU NPU PEeUEeHUN CIAHOAPDMHBIX 3a0ay

umems 0a306vie NPEOCMABNEHUA 0 MHOMCECHBE KOMNIEKCHbIX YUCel;

C60000HO GbINOJIHAMb MONHCOECMBECHHbIE NPEOOPA308AHUA MPULOHOMEMPUYECKUX, J102APUPMUYECKUX, CHENEHHbIX
GbIPAdCeHUIL;

e1aoems popmynoit ounoma Heromona;

HPUMEHAMb NPU PeUIeHILI 3a0a4 meopemy 0 AuHelHoM npeocmaenenuu HO/,

npuUMeHAmb npu peuieHul 3a0au Kumaiickyro meopemy 06 ocmamxax,

npumenamos npu peuwienuu 3aoau Manyw meopemy @epma;

YMemb @bINOIHAMb 3ANUCH YUCIA 8 NOUWUOHHOI CUCIEME CUUCICHUA,;

HPUMEHAMb RPU PeUIeHILI 3a0a4 MeopPemuUKo-4UuCa08ble PYHKUUU: YUCTO0 U CyMma oeaumeneil, (hyukuuio Jiiepa,
HPUMEHAMb NPU PelieHILl 3a0ay yenHble Opoou;

RPUMEHAMb RPU PeUIeHUN 3A0aU MHO20YJIeHbl C OCHCMBUMENbHBIMU U UEeNAbIMU KOI)punuenmamu;

6]1a0emb NOHAMUAMU NPUBOOUMDBLIL U HERPUBOOUMDBLIL MHO20UICH U NPUMEHAMb UX NPU PelleHUU 3a0ay;
npumenamos npu peuwienuu 3a0auy OCHOBHYI0 meopemy anzedpol;

RPUMEHAMb NPU PeUeHil 3a0ay npocmeiiniie QyHKYuU KOMIIEKCHOI NePeMEeHHOIl KaK zeomempuyecKkue
npeobpazoeanus

Ypaeueuuﬂ U Héepaeencmea

CB00OIHO ONEpUPOBATH MOHATUSAMHU: YPABHEHHE, HEPABEHCTBO, PABHOCUJIbHBIC YPABHECHUS U HEPABCHCTBA, YPABHEHUE,
ABJIAIOLLIEECS CIIEICTBUEM JIPYTOr0 YPABHEHUSA, YPABHEHUA, PABHOCUJIbHBIE HA MHOKECTBE, PABHOCUJIBHBIE
npeoOpa3oBaHUs YPABHEHUH;

pelaTh pa3Hble BUAbl YPABHCHUN U HEPABEHCTB U UX CUCTEM, B TOM UUCJIE HEKOTOPbIC YpaBHEHUS 3-U U 4-i1 cTeneHel,
JPOOHO-PAIMOHAJIBHBIE U UPPALIMOHAIIBHBIE;



OBJIaJICTh OCHOBHBIMHU THTIAMH TTOKA3aTEIbHBIX, JIOTAPU(PMHUUECKIX, HPPATHOHAIBHBIX, CTETICHHBIX YPABHCHUN 1
HEPABEHCTB U CTAH/IAPTHBIMU METOJAMHU UX PEIICHUN U MPUMEHSTh UX MPH PELICHUM 33]1a4;

MPUMEHATH TeopeMy be3y K pellieHnio ypaBHEHMUI;

MPUMEHATH TeopeMy Bueta /15 pelieHus HEKOTOPbIX YPaBHEHUM CTENEHU BhIIIE BTOPOIA;

MOHUMATh CMBICJI TEOPEM O PABHOCWJIBHBIX U HEPABHOCUJIBHBIX MPEOOPa30BAHUAX YPABHEHUHN U YMETh UX JOKA3bIBATh,
BJIQJIETh METOJIAMH PELICHUS YPABHEHUH, HEPABCHCTB M UX CUCTEM, YMETh BRIOMPATh METO/ PELICHUA U OOOCHOBBIBATH
CBOH BBIOOD;

UCIOIb30BaTh METO UHTEPBAJIOB JJIsl PEIICHUS HEPABCHCTB, B TOM UKCJIC IPOOHO-PAIIMOHATBHBIX U BKIIOUAOIINX B CE0s
UPPALMOHAIBHBIE BBIPAXKCHUS,

pemarh ajaredpandecKue ypaBHEHHS U HEPABEHCTBA M X CHCTEMBI C TTapaMeTpaMu ajareOpandeckuM U rpaduaecknm
METOJAMU,

BJIQJIETh PA3HBIMU METOJAMM J0KA3aTEJILCTBA HEPABEHCTB;

peliaTh ypaBHEHHUS B LEIbIX YUCAX;

n300pakaTh MHOKECTBA HA TJIOCKOCTH, 33/1aBA€MbI€ YPABHEHUAMM, HEPABEHCTBAMU U UX CUCTEMAMU;

CBOOOJ/IHO HUCMOJIL30BATh TOXKACCTBEHHbBIE MPEOOPa30BaHKS TPU PEIICHUN YPABHEHUN U CUCTEM YPAaBHEHUH

B noeceonesnoil ycu3nu u npu uzyueHuu Opy2ux npeomemos:

COCTABJIATH U PCIIAaTh YPABHCHHA, HCPABCHCTBA, KX CUCTCMEI IIPH PCIICHHUH 3a4a4 APYTIHUX yIIe6HI>IX npCaAMECTOB,
BBIMIOJIHAThH OLIEHKY MPABAONOA00US PE3YIbTATOB, MOJTYUAEMbIX TPU PEILICHUHN PA3TUYHBIX YPABHEHUHN, HEPABEHCTB U UX
CUCTEM MPHU PEUICHUH 33a4 JIPYTUX yUeOHBIX IPEAMETOB;

COCTaBJISATh U PEIIATh YPABHEHUS U HEPABEHCTBA C NTapaMeTpaMu MPHU PELICHUH 3a7a4 APYTUX YUEOHBIX TPEAMETOB;
COCTABJIATh YPABHCHHUC, HCPABCHCTBO WJIHM UX CUCTCMY, OIMHUCHIBAIOINUC PCAJIBHYIO CUTYAllMIO HUJIH IIPUKIAJHYIO 3a1a4y,
HHTEPIPETUPOBATH MTOJIYYEHHBIE PE3YJILTATEL,

HCIIOJIB30BATH MPOrpaMMHBIC CPCACTBA IIPH PCIHICHUH OTAC/IBHBIX KJIACCOB ypaBHeHI/Iﬁ N HCPABCHCTB

Hocmudcenue pesyaromamog pazoena I1;

C60000HO onpeodenams mun u ebloUPaAmb Memoo peuieHua NOKA3AMEbHbIX U J102apUPMUYEeCKUX YPAGHEHUIL U
HepaseHcme, uppayuOHAIbHLIX YPAGHEHUI U HEPABECHCME, MPULOHOMEMPUYECKUX YPABHECHUI U HEPABEHCME, UX
cucmem;

C60000HO peuiamsb CUCMEMbl JTUHEHHBIX YPAGHEHULIL;

peuiamsb 0CHOBHbIE MUNBI YPAGHEHUIL U HEPABCHCE C NAPAMEempPamu;



npUMeHAmby npu peuieHuu 3a0ay Hepasencmea Kowu — bynakoeckozo, bepuyaiu;
UMemsb nPeOCMae/ieHue 0 HEPABCHCMBAX MeHCOY CPEOHUMU CHEeNneHHbIMU

DyHkuuu

BraneTs moHATHAMU: 3aBUCUMOCTH BEIMUWH, (PYHKIHSI, apTYMEHT W 3HaUeHWEe (PYHKIMH, 001aCTh ONIPEACITICHUS |
MHOY€ECTBO 3HAUCHHI (PYHKITHH, TpadhrK 3aBUCUMOCTH, Tpaduk HyHKITNA, HYJIH QYHKIHHA, TPOMEKYTKH
3HAKOTIOCTOSHCTBA, BO3PACTaHUE HA YACTOBOM TIPOMEXKYTKE, YOBIBAHUE HA UACTOBOM TIPOMEXYTKE, HAMOOJIBITICE U
HaWMEHbIIee 3HaUeHNEe (DyHKIIMHA HA YUCIIOBOM MPOMEXKYTKE, Tepruoandeckas (GyHKINS, TIEPHUOJT, YSTHAS U HEUCTHAs
(byHKIIMW, YMETh TPUMEHSTh 3TH MMOHATHS TPH PEIICHAN 337134,

BJIAJCTh MOHATHEM CTETICHHAA (DYHKITHS; CTPOUTH €€ Tpadvik ¥ YMETh MPUMEHATH CBOWCTBA CTETICHHON (QYyHKIIMH TTPH
PEIICHUH 3a/1aY,

BJIAJCTh MOHATHAMY TIOKa3aTeIbHAS (DyHKIIHSA, SIKCTIOHEHTA, CTPOUTH MX TPapUKA U YMETh MPUMEHATHh CBOMCTBA
MOKA3aTeNIbHON (DYHKIIMH TPU PEIICHUH 33134,

BJIAJCTh MOHATHEM JIoTapudmMuueckast GyHKINA, CTPOUTH €€ TpadiK ¥ yMETh IPUMEHATH CBOMCTBA JIOTapu(PMUIECKOM
(hyHKIIAM TIPU PEIIEHUH 33134,

BJIAJCTh MOHATHSIMH TPUTOHOMETPHUYECKHE (PYHKIMH, CTPOUTH X rpaiKh ¥ yMETh PUMEHATH CBOMCTBA
TPUTOHOMETPUUECKUX (PYHKIHIA PH PEIICHUN 33134,

BJIAJCTh MOHATHEM OOpaTHAs (PYHKITUS; TPUMEHATH 3TO MOHATHE TIPH PEIICHUH 3a/1aY,

MPUMEHSTH TP PEIICHUH 3a71a4 CBOMCTBA (DYHKITUH: YETHOCTD, MEPHOUIHOCTD, OTPAHUYCHHOCTS,

MPUMEHSATH TP PEIICHUH 3a71a4 peoOpa3oBanus rpadukos GyHKITHN;

BJIAJCTh MOHATHSIMH YHACIOBAS TTOCIICIOBATENBHOCTD, apu(hMETHIECKAsA W TEOMETPUIECCKAs TIPOTPECCHS,;

MPUMEHSTH TP PEIICHUH 3a7]a4 CBOMCTBA W MPU3HAKK apr(PMETHIECKON 1 T€OMETPHIECKON MPOTPECCHH.

B noeceonesnoil ycu3nu u npu uzyueHuu Opy2ux yueoHvix npeomemaoas:

OTIPENENATH MO TpaduKaM U UCTIOIB30BATh T PEIICHUS PUKIIAIHBIX 33,124 CBOMCTBA PEATBHBIX MPOTIECCOB H
3aBUCUMOCTEH (HanOOJbIITHNE M HAMMEHBIITNE 3HAYSHUS, TTPOMEKYTKH BO3pacTaHus M yObIBAaHUA (PYHKITHH, IIPOMEKYTKH
3HAKOTOCTOSHCTBA, ACUMITTOTHI, TOUKH Teperuda, mepruo v T.11.);

MHTEPIIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOMN MPAKTUYECKON CUTYALINU;.



e OIPEIESATH IO TpaduKaM IPOCTCHINHNE XapaKTSPUCTHUKH MEPHOIUUCSCKHX MPOIECCOB B OMOJIOTHH, YKOHOMHUKE, MY3BIKE,
PaanoCBsI3K U Ap. (aMIUIUTYa, TIEPUO | T.11.)

o Jlocmuocenue pezyaromamoes pazoena II;

o 6J1a0emb NOHAMUEM ACUMNMOMbl U YMEMb €20 RPUMEHAMb NPU PeleHul 3a0ay;

o HPUMEHAMb MEMOObl PeUieHUA NPOCMEeIUX OUPPepeHUUAIbHbIX YPAGHEHUIL REPBO20 U 6MOPO20 NOPAOKOE

Dnemenmbt MamemamuyeckKozo aHaau3a

Brnaners norsTHeM 0€CKOHEUHO yOBIBAIOMIASA TEOMETPHUCCKAS MMPOTPECCHA U YMETh IPUMEHSATH €0 MPH PEIICHUH 3a1a4,
MIPUMEHSITH JUIS PEIICHHMS 32124 TCOPHIO MPEICIIOB;

BJIQJICTh MOHATHAMHA O€CKOHEUHO OOJIBIIHE M OCCKOHESUHO MaJjIble YHCIOBBIC TIOCIICIOBATEIIPHOCTH M YMETh CPAaBHUBATh
OECKOHEYHO OOIbIINE U OECKOHEUYHO MaJIble TTOCIEI0BATEILHOCTH,

Texcmoebvie 3a0auu
o Pemrars pa3Hbie 3a1a4M NOBBIIIIEHHOW TPYIHOCTH,
e  JdHAJIMU3HUPOBATH YCIIOBHUC 3a1a4H, BI)I6I/IpaTI> ONTUMAJIbHBIN MCTOA PCHICHUA 3aJa4M, paCcCMaTpuBaa pa3IniHbIC MCTOIbI,
e CTPOHUTH MOACIIb PCIICHHUA 3a4d491, IPOBOAUTE JOKA3ATCJILHBIC PACCYIKACHUA MMPHU PCUHICHHUH 3a1a4H,
o pemarhb 3a7aun, Tpedyromue nepedopa BApUaHTOB, TPOBEPKH YCIOBHH, BHIOOPA ONTUMAIBLHOTO PE3yJIbTaTa;
e  JdHAJIMU3HUPOBATLE U HHTCPIPCTUPOBATH MOJYUCHHBIC PCIICHHUA B KOHTCKCTC YCJIOBHA 3a1d4H, BI)I6I/IpaTI> PCUICHUA, HC
MPOTUBOPEYAIINE KOHTEKCTY,
o TICPEBOAUTH MPHU PEIICHUH 3aaUX WH(POPMAITHIO W3 OTHOH (hOPMBI 3aMKMCH B APYTYIO, UCIIOJIB3YSI PHU HEOOXOIUMOCTH
CXEMBbI, TaOJUIIBI, TpadKh, THATPAMMBI.
B noeceonesnoil ycu3nu u npu uzyueHuu Opy2ux npeomemos:
e PCIIATh MPAKTHYCCKUC 3a4da91 U 3a4d491 U3 APYIUuX NpCaIMCTOB



I1. Conep:xanue y4eOHOT0 MIpeaMeTa
«AJaredpa u HayaJ1a MaTeMaTu4eckoro anausa» 10 kaace (70u)

Tema 1. «IloBTOpenue kypca 7 -9 kiaacca» (4 u)
UucnoBble U OyKBEHHBIE BHIPAXKEHUA. YTPOIICHUE BhipakeHUi. YpaBHenus. Cuctembl ypaBHeHui. HepaBeHcTBa.
OnemMeHTapHbie (PYHKITHH.

Tema 2. «/lelicTBuTe/IbHBIE Uncaa» (74)

[{enbie u parmoHaibHbIe unciaa. JledcTBUTENbHBIE UKc/ia. beCKOHeUHO yObIBaIOIAA r€OMETPUUYECKAs TPOTPECCHS.
ApudMeTnuecknii KOpeHb HaTypajbHOM cTenieHr. CTENeHb C PalMOHANBHBIM U IEHCTBUTETFHBIM ITOKA3aTEISAMHU.

OcHoBHBbI€ 11eTH: (POPMHUPOBAHUE MPEACTABIICHUH O HATYPAJIbHBIX, LENbIX YUCIAX;

MPU3HAKAX JETUMOCTH, TPOCThIX U COCTABHBIX UKCIIAX; PAMOHAIBHbBIX YHCIIAX;

MEPUOAE, O MEPUOJUIYECKON TPOOHU, O ACHUCTBUTEIBHbBIX UHCIIAX;

00 UppaIMOHAIbHBIX YHCIIaX;

OECKOHEUYHOU AECATUYHON MEPUOINUYECKO Apodu;

MOJYJIE JEUCTBUTENBHOTO YUCIA,

dbopMupOBaHUE YMEHUHN OTIPEAENATh OECKOHEUHO YOBIBAIOIIYIO T€OMETPHUUECKYIO TPOTPECCHIO, BEIUUCIIATH MO (OpMYJIie CyMMY
O0€CKOHEUYHO YObIBAOIIEH r€OMETPUUECKON MPOTrPECCHH;

OBJIaJICHAE YMEHUEM W3BJICUCHUS KOPHS TI-i CTETICHN M IPUMEHECHHUE CBOWCTB apu(PMETHUECKOTO KOPHS HATyPaJbHOM CTETICHHU,
OBJIQ/ICHUE YMEHUEM U HABBIKAMU PEILICHUS UPPALMOHAIBHBIX YPABHEHUH, UCIIOJIb3YS PA3IMYHbIE METOAbl PEIICHUA
UPPALMOHAIBHBIX YPABHEHUUN U CBOWCTB CTEMEHU C JHOOBIM LETOUUCICHHBIM MOKA3aTEIIEM.,

Tema 3. «CrenenHass pyHkuus» (8 4)

Creniennas ¢pyHKIus, €€ cBoiicTBa M rpaduk. PaBHOCHIIbHBIEC ypaBHEHHS W HEPAaBEHCTBA. VppanmonanbHble ypaBHCHHS.



OcHoBHbIC TIeTH: HOPMHUPOBAHKE TTPEACTABICHHUN O CTENEHHOM (DYHKITUH, O MOHOTOHHOH (DyHKITHH,
(hopMupoBaHUE YMEHUI BHITIOJHATH TPeOOpa3oOBaHNe JAHHOTO YPAaBHEHUS B YPaBHEHUEC-CIICCTBUE, PACITUPEHUS 00J1aCTH
OTIpEIEIICHM S, TIPOBEPKH KOPHEHA;
OBJIaJICHNE YMEHUEM PEIIaTh UPPAMOHAIBHBIC YPaBHEHUS METOIOM BO3BEICHHS B KBaIpaT 00EHX YacTeil ypaBHCHHS, IPOBEPKH
KOPHEW YPABHEHHUS,
BBHITIOJTHATH PABHOCWJIBHBIC TPE0OPa30BaHMS YPABHEHUA U ONIPEACIIATH HEPABHOCHIIbHBIC TPEOOpa30BaHMs YPABHCHHS.
Tema 4. «IlokazaTtenbHast pyHkuus» (9 4)

[TokazarenbHas ¢yHkIma, €€ cBoiicTBa u rpaduk. [lokazarensubie ypasHeHus. [lokazaTenbabie HepaBeHCTBA. CHCTEMBI
MOKA3aTeIbHBIX YPABHEHUH 1 HEPABCHCTB.

OcHoBHbIe T1eTH: (HOPMUPOBAHUE TTOHATHH O MOKA3aTENBHOU (PYHKITHH,
O CTETICHHU C TTPOU3BOJIBHBIM JCHCTBUTEIIHHBIM TTOKA3aTENIEM,
0 CBOMCTBAX MOKa3aTeNbHOH (hyHKIMH, 0 rpaduke PyHKITHH, O CHMMETPHH OTHOCHUTEIHLHO OCH OpJMHAT,
00 sKcToHeHTE; (HOPMUPOBAHUE YMEHHS PEINATh MMOKA3aTeIbHBIC YPABHEHHS PA3IMYHBIMU METOIAMH; YPABHUBAHUEM
MoKasaresieii, BBeICHUEM HOBOH NIEPEMEHHOM, OBJIaJCHIUE YMEHHEM PEIaTh MOKa3aTeIbHbIC HEPABEHCTBA PA3THIHBIMHA
METO/IaMH, HCTIOJIb3YS CBOMCTBA PABHOCHIIBHOCTH HEPABEHCTB,
OBJIaJICHE HABBIKAMHM PEIICHUS CUCTEM TIOKA3aTeIbHBIX YPABHEHUH W HEPABEHCTB METOIOM 3aMEHBI TIEPEMEHHBIX, METOIOM
MOICTAHOBKH.

Tema 5. «Jlorapupmuueckasa pynxuus» (10 u)

Jlorapudmei. CoticTsa norapudmos. Jlecarnunsie u HaTypaiibHbIE JToraprudmel. Jlorapudmudeckas GyHKIHS, €€ CBOWCTBA U
rpaduk. Jlorapudmuueckue ypasuenuns. Jlorapudpmuueckne HepaBEHCTBA.

OcHoBHbIe 1IeTH: (HOPMHUPOBAHUE MPEACTABIICHHMN 0 Jiorapudme, 00 OCHOBaHHUH jiorapudma, 0 JIorapu(pMUpoBaHUH, O
JECATUIHOM JIoTapudpme,
0 HaTypaJabHOM Jorapudme, o popMyse nepexoa oT JioraprudmMa ¢ OJHAM OCHOBAaHHEM K JIorapuMy ¢ APYTHM OCHOBAHHEM,
(hopMupoBaHUE YMEHHUS TPUMEHATH CBOHCTBA JIOTAPU(PMOB:
jorapudM MPOU3BEACHUS, JIorapu(M 9acTHOTO, JjorapudM CTETICHH, IPH YIPOIICHAH BHIPAXEHUH, COEPKAMNX JIOTapU(PMBI;
OBJIaJICHAE YMEHUEM PEIIaTh JorapupMUIECKAE YPaBHEHUS, IEPEXOS K PABHOCHIIBHOMY JIOTApU(PMUIECKOMY YPaBHEHHIO,
METO/I TIOTSHITUPOBAHMS, METO/] BBEJICHUS HOBOW TIEPEMEHHOM, OBJIQICHIE HAaBBIKAMH PEIIECHUS JJOTaPU(MAUECKAX HEPABEHCTB.



Tema 6. «Tpuronomerpuyeckue popmyini» (15 u)

Paauannas mepa yrna. [ToBopoT TOukH BOKPYT Hauajia koopAuHaT. OnpeaesieHue CUHYCa, KOCUHYCA U TAaHTE€HCA. 3HAKU CUHYCA,
KOCHHYCA M TAaHT€HCA. 3aBUCUMOCTh MEXKAY CHHYCOM, KOCHHYCOM M TAHT€HCOM OJTHOTO U TOTO K€ yriia. TpUroHOMETPpUUECKUE
ToxAecTBA. CUHYC, KOCUHYC ¥ TAHT'€HC YTJI0B O U 0. DOPMYJIbl CJIOKEHHUA.. CHHYC, KOCUHYC M TAaHT'€HC ABOMHOIO yrija..
®opmybl npuseaeHua. CymMma U pa3HOCTh CUHYCOB. CyMMa U pa3HOCTh KOCHHYCOB.

OcHoBHEBIC TIenH: (hopMHPOBAHME NIPEACTABICHUN O paJIMAaHHOM MEpe YIia,

0 MEPEBOJIC PaIMAHHON MEPHI yIiia B FPaAyCHYIO MEPY U HA000POT;

O YHCJIOBOW OKPYKHOCTH HA KOOPAUHATHOM MJIOCKOCTH,

0 CUHYCE€, KOCUHYCE, TAHT€HCE, KOTAHT'€HCE, UX CBONCTBAX;

O YETBEPTIX OKPYKHOCTH;

(hopMuEpoBaHUE YMEHUI YIIPOIIATh TPUTOHOMETPHUECKHIE BHIPAXKEHHUS OJTHOTO apTyMEHTa,

JIOKa3bIBaTh TOXKAECTBA;

BBITIOJIHATH MPEOOPA30BAHNE BHIPAXKEHHUN OCPEACTBOM TOKIECTBEHHBIX MPEeoOpa30BaHUM;

OBJIaJICHNE YMEHUEM TIPUMEHATH (DOPMYJIB CHHYCA ¥ KOCUHYCA CYMMBI B Pa3HOCTH, (POPMYJTBI TBOWHOTO yTJjia I YIPOIICHUS
BBIPAKEHU N,

OBJIaJICHNE HABBIKAMHM MCTIOIB30BaHUA (hOPMYJT TPUBEACHUSA U HOPMYIT IPeoOpa3oBaHus CyMMBI TPUTOHOMETPHUCCKUX (DYHKITH
B MMPOU3BEACHUE.

Tema 7. «Tpuronomerpuyeckue ypapaenus» (11 4)

VYpaBHeHHE cOs X = a. YpaBHEHHUE Sin X = a. YpaBHEHHE tgX = a. Pemenne TpuroHoMeTpUIECKIX yPaBHCHHM,

OcHoBHbIe TIeTH: HOPMUPOBAHKE PEACTABICHUHN O PEIICHUNA TPUTOHOMETPHUSCKUX YPaBHEHUH HA YACIOBOM OKPYKHOCTH, 00
APKKOCHHYCE, QPKCUHYCE, APKTAHTE€HCE, APKKOTAHT'E€HCE YUCIIA;

(hopMEpoBaHUE YMEHU PEIIEHUS MPOCTEHIITMX TPUTOHOMETPHUICCKAX YPABHCHHM, OHOPOHBIX TPUTOHOMETPHUCCKIX
YPaBHEHUH,

OBJIQJICHUE YMEHUEM PEIIATh TPUTOHOMETPUUECKUE YPABHEHUS METOJ0OM BBE/ICHHUS HOBON NMEPEMEHHON, METOJIOM Pa3I0XKEHUS
HA MHOKUTEIH,

pacuupeHue u 0000IIEHHE CBEJICHUNA O BUIaX TPUTOHOMETPUUECKUX YPABHEHUH.

HNTorosoe oBTOpeHHe6 Kypca aaredopol 1 maTeMaTudeckoro anaansa 10 kimacca (6 41)



III. TemaTuuyeckoe MnJaHUPOBAHUE MOAYJHA

aHajgausa» - 10 kiaace

Ne XapakTepucTUKa OCHOBHBIX BUJIOB
T\t HanmeHnoBanue Tembi Kon-Bo JEATEIbHOCTH YUCHUKA
YacOB (Ha ypOBHE YUE€OHBIX ICHCTBHIA)
1 | IloBTOpenue kypca 7 -9 kiacca 4q
(3+1)
1.1 | BXxoaHOM KOHTPOIb 1
2 | I'nasa l. JleilicTBUTE/IbHBIE YHCJIA Tu Haxoauts cymmy O€CKOHEUHO yObIBAIOIIEH
Llenble u parmoHaIbHBIC YHACIIA. (6+14) | reomerpuueckon nporpeccuu. llepesonuts
JleficTBUTEIbHBIC UMCIIA. beCKOHEUHO OECKOHEUHYIO MEPHOANYECKYIO IPOoOh B
yOBIBaIOIasl TEOMETPHUYECKAs MPOTPECCHS. OOBIKHOBEHHYIO APOOB.
ApudmMeTnuecknii KOpeHb HATYPaTbHOMN [TpuBoauTH MPUMEPHI (aBATh ONIPEACTICHHUE)
creneHd. CTENneHb ¢ pallMOHAIbHBIM U apu(pMETHICCKUX KOPHEH HATYPaJIbHON CTETICHH.
JNEHCTBUTEJIbHBIM MOKA3ATENISIMU. [ToscHATH HA MpUMEpPax MOHATHUE CTENEHU C JTHOOBIM
2.1 | Ilenbie u panoHaIbHBIE YUCIIA 1 JICUCTBUTEIIBHBIM MOKA3aTEIEM.
2.2 | BeckoHeUHO yOBIBAMOIIAS FEOMETPHUECKAS 2 ITpumensTh npaBriIa AEHCTBUH C paMKaIaMu,
POrpeccust BBIPAKEHUSMHU CO CTCMECHSAMHU C PALIMOHATIbHBIM
2.3 ApI/I(bMeTI/I‘leCKI/Iﬁ KOPEHb HATYPAITBHOMN 1 mokKasarejaeM (JHO6I>IM NEeUCTBUTEIbHBIM
CTEIICHH MOKAa3aTesieM ) TIPH BBIYUCIICHUSX H
2.4 | CreneHb ¢ pallMOHAIBHBIM U 1 npeoOpa3oBaHUSIX BhIPAKCHUIA.
I[GﬁCTBI/ITGJ‘IBHBIM noKazarejasaMu I[OKaSBIBaTB TOXKACCTBA, COACPIKAIUC KOPCHDb
2.5 | Ypok 0000111eHns ¥ CUCTeMaTH3allii 3HaHUI 1 HaTYPAJIbHOW CTCTICHH M CTETICHH C JFOOBIM
2.6 | Kontpospnas padora Nel «Cremens ¢ 1 JNEHCTBUTEIIBHBIM MOKA3aTEIEM, TPUMEHAS

HeﬁCTBHTeHBHBIM IMOKAa3aTCJICM»

Pa3IMYHBIE CITOCOOHI.
[TpuMenATH yMEHHS IPeoOpa3OBBIBATh BRIPAKEHUS H

«Aaredpa W HayajJa MaTeMaTH4eCKOro




JIOKA3bIBaTh TOKAECTBA MPHU PEIICHUU 3a]1a4
MOBBIIIEHHOW CIIOKHOCTH

3 |I'nasa Il. Crenennas pyHkuus 8u
CreneHHas ¢yHKLUsA, €€ CBOMCTBA U rpaduk. (7+1u)
PaBHOCHIIBbHBIE YpAaBHEHHUS U HEPABEHCTBA.
HppaumoHanabHble ypaBHEHHUS.

3.1 | Crenennas dyHkims, €€ CBOMCTBA U rpaduk 2
3.2 | PaBHOCHIIBHBIE YPABHEHUA U HEPABEHCTBA 2
3.3 | UppauronanbsHbIE YPAaBHEHHUS 1
3.4 | ppaumnoHnaabHbIE HEPABEHCTBA — 1
3.5 | Ypok 000011eHns 1 cucTeMaTh3aliii 3HaHU 1
3.6 | KontpomnbHas padora No2 «CreneHnnas 1

byHKIHD

ITo rpadmkam creneHHbIX PyHKIHIA (B 3aBUCUMOCTH
OT TIOKAa3aTelid CTCTICHN ) OMTUCHIBATH MX CBOKWCTBA
(MOHOTOHHOCTb, OTPAHUYCHHOCTD, YETHOCTD,
HEYETHOCTD ).

Crpoutb cxemarndecku rpauk CTENEHHON
(hyHKIIMY B 3aBUCHMOCTH OT MPHUHAUICKHOCTH
MOKAa3aTesis CTENEHN (B aHATUTHYCCKON 3aITUCH
paccmaTtpuBaeMoit (PyHKITHH) K OTHOMY W3
paccMaTPUBAEMBIX YMCIIOBBIX MHOXKECTB (TIPH
MOKA3aTeNAX, MPUHAICKAMAX MHOKECTBY IEITBIX
YUCEJT, TIPH JTFOOBIX TCHCTBUTEIIBHBIX MMOKA3ATENAX) U
MEPEYUCIIATDH €€ CBOMCTBA.

Onpenenars, ABseTCA U (yHKIAS 0OpaTUMOH.
Crpouts rpaduk cioxxHol pyHkmmm, 1poOHO-
parMoHATbHON (hYHKIITHH JIEMEHTAPHBIMHA
METOaMH.

[TpuBOAWTH MPUMEPHI CTETICHHBIX (HYHKITHMA
(3aaHHBIX C TIOMOTITLIO (popMyITHI WK Tpaduka),
o0J1aJaroIMX 3aTaHHBIMU CBOMCTBAMH (HATIPUMED,
OTPaHUYCHHOCTH ). Pa3bACHATH CMBICT
MIEPEUNCIICHHBIX CBOWCTB. AHATU3UPOBATH
noBeAeHNe (PYHKITUH HA PA3IMUHBIX YIaCTKaX
o0nacTy onpeaesieHus, CPaBHUBATh CKOPOCTH
BO3pacTaHus (yObIBaHUs) (hyHKITHHA.
dopmMymHpoBaTH OMPEETICHUS TIEPEUUCTICHHBIX
CBOWCTB.




Pacno3HnaBaTh paBHOCHJIbHBIE TPEOOPAZOBAHMS,
npeoOpa3oBaHus, MPUBOISIINAC K YPAaBHEHHIO-
CJIEICTBHUIO

Pemates mpocreiimue uppannoHaIbHbIC YPaBHEHUS,
UPpaMOHAITFHBIC HEPABEHCTBA M KX CHCTEMBI,
Pacmoznasats rpadmku u cTpouTsh rpaduku
CTETICHHBIX (DYHKITHHA, UCTIONH3YS
rpadONOCTPOUTEIN, U3YUaTh CBOMCTBA (DYyHKIIHH 1O
ux rpadukam.

dopmMymHpOBaTh TUMOTE3BI O KOJIMYECTBE KOPHEH
ypaBHEHUH, COMEPIKAMNX CTCTICHHBIC (PYHKITHH, 1
MPOBEPATH UX. BRIMOMHATE TpeoOpazoBaHus
rpaduKOB CTENEHHBIX (PYHKIHIA: TapasIeTbHBIN
MEPEHOC, PaCTHKEHUE (CXKATHE) BIOH OCH OPJAMHAT
(moctpoenme rpaKoB ¢ MOAYJISIMHA, TTIOCTPOSHUE
rpaduka o6paTHOM (PYHKITHH).

[IpumeHATh CBOWCTBA CTETICHHOHN (DYHKITMH TTPH
PEIICHUH MPUKJIATHBIX 33/1a4 U 33/1a4 TIOBBIIIICHHON
CJIOXHOCTH

4 | I'nasa III. IToxa3aTenbHas GyHKIUSA 94y
[lokazarenbHas GyHKIMS, €€ CBOMCTBA U (8+14)
rpaduk. [TokazarenpHbie YpaBHEHHA.

ITokazaTenbHbie HEpaBeHCTBA. CHUCTEMBI
MOKA3aTEIbHbIX YPABHEHUH U HEPABCHCTB.

4.1 | IloxasarenbHas (pyHKIHSA, €& CBOWCTBA H 1
rpadux

4.2 | lloka3arenbHbIEC YPAaBHEHUS 2

4.3 | llokazarenbHble HEPABEHCTBA 2

[To rpadmkam mokazaTenbHOM (DYHKIMH OMUCHIBATH
e€ cBoiicTBa (MOHOTOHHOCTD, OTPAHUYCHHOCTH ).
[IpuBoanTs TIPEMEpPHI TMOKa3aTENbHONW (DYHKIMH
(3a7aHHOM ¢ TOMONIBI0  (GOPMYNIBI WU
rpaduka),o0nanaromet  3aaHHBIMH ~ CBOHCTBAMH
(HampuMep, OTPAHUYCHHOCTH). Pa3bsACHATH CMBICT
MEPEYNCIIEHHBIX CBOMCTB.

AHau3npoBaTh NMoBeacHUE (PYHKIUNA HA PA3TUIHBIX
ydgacTkax 00JlacTH  OMpEeeHHs, CPaBHUBAThH




4.4

CucTtembl NOKa3aTeNIbHBIX YPABHEHUN U
HEPABEHCTB

4.5

Ypok 0000I11IeHN ¥ CUCTEMAaTH3allui 3HAaHHI

4.1

Kontponwshas padora Ne3 «llokazarenbHas
byHKIH

CKOpOCTH Bo3pacTaHus (yObiBaHWA) QYHKITHIA.
®opMyaUpOBaTh  ONPEACIACHUS  MEPEUUCICHHBIX
CBOWCTB.

Pemiats npocteifiiine nokazare/ibHbIC YPABHEHUA,
HEPABEHCTBA U UX CUCTEMBI.

Pemiath mokazaTenbHbIE YPABHEHUS  METOJAMU
Pa3NOKEHHs Ha MHOXKHUTEIW, CIOCOOOM 3aMEHbI
HEU3BECTHOTO, C  HCMOJb30BAHUEM  CBOWCTB
(¢yHKIIMKA, pemarh ypaBHEHWS, CBOAAIMHACCA K
KBaJPaTHbIM, UPPALIMOHAJIBHBIM.,

Pemiath nokazaTenbHble YPAaBHEHUA, IPUMEHSS
Pa3JIMYHBIE METOBI.

PacosnaBats rTpadukm w  crpomth  Tpadumk
MOKa3aTeIbHON dbyHKIIAA, UCIIONb3Y A
rpadonocTpouTeM, N3y4aTh CBOMCTBA (PYHKITUH TIO
rpadukam.

®opMyaUpPOBaTh TUIOTE3bl O KOJUUYECTBE KOPHEH
YPaBHEHU, COJIepIKallKX MOKa3aTeNIbHYIO
(hyHKIIHIO, ¥ TIPOBEPSITH HX.

BrimonasaTs npeobpazoBanus rpadrika mokazaTesb-
HOM (QyHKIMH: TTapAJICTBHBINA TIEPEHOC, PAaCTIKCHHUE
(ckatve) BAOML  OCH  OpAWHAT  (TIOCTPOCHHE
rpadukoB € MOIyJAMH, TOCTpoeHWE Tpadmuka
oOpaTHOM (PyHKIHH).

[IpumenaTh CBOWCTBA MOKA3aTEILHOW (DYHKIIUW TIPH
pPELICHUH TPUKIAIHBIX 33/1a4 U 33]a4 MOBBIIIEHHON
CJIOKHOCTH

I'nasa IV. Jlorapudpmuueckas GpyHkuus

10 g4

BrInonHATH MPOCTEUIIINE npeoOpa3oBaHus




Jlorapudmei. CoiicTBa Jorapumos. (9 +1u)
JlecsaTUUHBIE ¥ HATYPATBHBIE JIOTAPU(PMBI.
Jlorapudpmuueckas GyHKIHSA, €€ CBOWCTBA U
rpaduk. Jlorapudmuieckue ypaBHCHHS.
Jlorapupmuyeckre HEpaBEHCTBA.

5.1 | Jlorapudmsr 1
5.2 | CeoiicTBa morapudMos 1
5.3 | lecsaTuunble U HATYpaIbHBIC JOTAPUPMBI 2
5.4 | Jlorapudmuueckas pyHkums, €€ CBOWCTBA U 2
rpadux
5.5 | Jlorapudmuueckue ypaBHEHUS 1
5.6 | Jlorapudmuueckue HEpaBeHCTBA 1
5.7 | Ypok 00001IeHNs U cUCTeMaTHU3allui 3HAHUH 1
5.1 | KontponbsHas pabdota mo Ned 1

«Jlorapudmuueckas hyHKITHAD)




Jorapu(pMHUECKUX BBIPAXCHUNA C HCIOJIb30BAHUEM
CBOWCTB  JiorapumMoB, ¢ TOMOIMBIO  (HOPMYI

nepexona.
I[To rpadmky  morapudmmdeckoit dhyHKITIN
OTIMCHIBATH eé CBOMCTBA (MOHOTOHHOCTb,

OTPaHUYCHHOCTH ). [TpusoauTh MIPUMEPHI
norapupMudecKkoi (PyHKITUHN (3aTaHHON C TTOMOTIIHIO
dbopmynsl wnm rpadmka),obmanaromen 3aJaHHBIMA
CBOMCTBaMU (HampuMep,

OTPaHUYCHHOCTH). PazbscuaATh CMBICIT
MEPEUNCICHHBIX CBOWCTB. AHau3upOBaTh
noBeAcHUEe (YHKIMA HA PaA3IAYHBIX  YYaCTKax
o0jacTH  OMpEAeNICHUs, CpPaBHUBATh  CKOPOCTH
BO3pacTaHus (yObIBaHUs) (hyHKITHIA.

dopMynmapoBaTh  OMPEACTCHUS  MEPEUNCIICHHBIX
CBOWCTB.

Pemats npocteiimue morapudmudeckre ypaBHEHUS,
Jorapu()MUUECKAEe HEPABEHCTBA W WX CHUCTEMBI.
Pemars norapudmMudeckne ypaBHCHHUS Pa3IMUHBIMHU
METOaMH.

PacmosnaBats rTpadukm w  crpomth  Tpadumk
JorapupMAYECKOi dbyHKIIAA, UCIIOb3Y A
rpadonocTponuTeNH, U3y4aTh CBONCTBA (PYHKITHH IO
rpadukam, GopMyIHpPOBaTh THUTIOTE3B O KOJTUUECTBE

KOpHEH YPABHECHUM, coAepIKalux
jgorapuMuUecKyo (YHKIIAIO, W TIPOBEPATH HX.
BrimoHsTH npeoOpa3zoBaHus rpaduka

J0rapupMHAIECKOM (byHKIHN: rapaieIbHbI N




MEePEHOC, PacTsHKEHUE (CHKATHE) BAOIb OCH OpJIUHAT
(moctpoenne rpaduKoOB C MOMYJISIMH, TTOCTPOCHHE
rpaduka o6paTHOM (PYHKITHH).

[Tpumenars cBoiicTBa Jorapudmudeckoi (GyHKIMH
NPy PEIICHWW TPUKIAAHBIX 33a7ad W 33134
TOBBIIIEHHOMW CJIOKHOCTH

I'naBa V. Tpuronomerpuueckue ¢popmyJibl
Paauannas mepa yrna. [ToBopot Touku
BOKPYT Havayia koopauHar. Onpeaenenue
CHUHYCAa, KOCUHYCA U TAHI€HCA. 3HAKU CUHYCAa,
KOCHHYCA M TAHT€HCA. 3aBUCUMOCTb MEXIY
CUHYCOM, KOCUHYCOM U TAaHT'€HCOM OJHOTO U
TOTO K€ yrila. TPUrOHOMETPUUECKUE
ToxAecTBA. CUHYC, KOCUHYC M TAHT'€HC YTJIOB
a v -a. DopMysbl CIIOKEHUS. CUHYC, KOCUHYC
Y TAHT'E€HC JBOWHOTO yryia. ©opmyJibl
npuBeneHns. CymMMa v pa3HOCTh CUHYCOB.
CyMMa 1 pa3HOCTb KOCHHYCOB.

154
(14+14)

6.1

[ToBOpOT TOUKM BOKPYT Havaia
KOOPJWHAT

6.2

Onpenenenue cuHyca, KOCHHyca
¥ TQHTCHCA yTJia

6.3

3HaKku CHUHYCAa, KOCHHYCAd U TAHI'CHCA

6.4

3aBUCHUMOCTD MCXKAY CHHYCOM, KOCUHYCOM H
TAHT'CHCOM OAHOI'O M TOT'O JKC YIJIa

6.5

TpPUrOHOMETPUUYECKHE TOKIECTBA

[lepeBoaAnTh TPaAyCHYIO MEPY B PAAUAHHYIO U
oOpatHO. HaxoauTh Ha OKPYKHOCTH MOJIOKECHUE
TOYKH, COOTBETCTBYIOIIECH JAHHOMY
JNeUCTBUTEIbHOMY uncay. HaxonuTe 3Haku
3HAYECHUN CUHYCA, KOCUHYCA, TAHT€HCA YUCIIA.
BBIABIATE 3aBUCHMOCTHh MEXIY CHHYCOM,
KOCHUHYCOM, TAHI'€HCOM OJHOT'0 U TOT'O JK€ YyIiia.
[IpuMeHATh TaHHBIE 3aBUCUMOCTH 1A
JI0Ka3aTebCTBA TOXKASCTBA, B YaCTHOCTH HA
ONpeacI€HHBIX MHOKECTBAX.

[TpumeHAaTH TIpHU MPeoOpa30BAHUAX W BHIUMCICHUIX
(hOpMYITBI CBSI3H TPUTOHOMETPHUCCKHUX (PYHKITHI
YIIIOB O ¥ -0, (DOPMYJIBI CIIOKEHHS, (DOPMYJIBI
JBOMHBIX M MIOJIOBUHHBIX YTJI0B, (POPMYIIBI
pUBeICHHS, (DOPMYJITBI CYMMBI M PA3HOCTH CHHYCOB,
CYMMBI ¥ pa3HOCTH KOCHHYCOB, IIPOU3BEACHUSA
CHHYCOB M KOCUHYCOB.

Jloka3bIBaTh TOXKACCTBA, MPUMEHSA PA3IAYHBIE
METO/IbI, HCIIOJIb3YS BCEC H3YUCHHBIC (DOPMYJIBI.
[TpuMeHATH Bce M3yUEHHBIC CBOHCTBA M (DOPMYJIBI
OPU pEIICHUH NPUKITAAHBIX 3a0a4 U 3a/1a4




6.6 | CuHyC, KOCUHYC U TAaHT'€HC YTJIOB O U -0l 2 MOBBILLICHHOM CITOKHOCTH

6.7 | ®opmynbl CIOKEHUS 1

6.8 | Cunyc, KOCMHYC ¥ TaHT€HC ABOMHOIO yria 1

6.9 | Cunyc, KOCMHYC ¥ TaHT€HC TOJIOBUHHOTO 1
yria

6.10 | ®opmyJibl TPUBEICHUS 1

6.11 | Cymma u pa3HoCTh cuHycoB. Cymma u 1
Pa3HOCTh KOCUHYCOB

6.12 | Ypok 0000111eHNs M CUCTeMaTHU3alluKi 3HAHWUH 1

6.13 | KontponwsHas padota 1
NoS «Tpuronomerpuueckne GopmMyIibI»

6.14

7 | I'masa V1. Tpuronomerpuueckue 11u YMeETh HAXOUTh APKCUHYC, APKKOCHHYC,

YPABHEHUS (10+14) | apkTaHreHc AEHCTBUTENBHOTO YUCHA.

VYpaBHeHHE COS X = a. YpaBHEHHE SIN X = a. [TprMeHATH CBOMCTBA apKCUHYCA, QPKKOCHUHYCA,
YpaBHeHue tg x = a. Pemenue apkTaHrenca uucia. [[pumeHaTs popmMyisl 11
TPUTOHOMETPUYECKUX YPABHEHUH. HaXOXXJCHHUS KOPHEH YpaBHECHUI COS X = a, SIh X = a,

7.1 | YpaBHEHHE COS X = d 1 tg x = a. YMeTh pemars TPUrOHOMETPUUECCKHUE

7.2 | YpaBHEHHE SIn X = a 1 YPaBHEHHUS: JIMHEHHbBIE OTHOCUTENILHO CUHYCA,

7.3 | YpaBHeHUe tg x = a 1 KOCHHYCa, TAHTEHCA yTJia (4ucia), CBOIAIINECS K

7.4 | PelieHue TpPUrOHOMETPUYECKUX YPABHEHU M 3 KBAJIPATHBIM U JPYTUM aJIreOpanuecKum

7.5 HpHMepH pemeHus HpOCTGfIH.IHX 2 YPaBHCHHAM ITOCJIC 3aMCHBI HCU3BCCTHOTO,
TPATOHOMETPUYECKUX HEPABEHCTB CBOAAIMCCA K IIPOCTCHUIIINM TPUTOHOMCTPHYCCKHUM

7.6 | Ypok 00001IeHNs M CUCTeMaTHU3allui 3HAHWUH 1 YPaBHCHUAM IOCJIE PA3JIOKCHUA HA MHOKUTCIIN.

7.1 | Kourponbhas pa6ora 1 Pemats omHOpOIHBIE (TIEPBOIT 1 BTOPOH CTETICHM )

No6 « TpUroHOMETPUUECKHUE YPABHCHUS)

YPaBHEHHS OTHOCUTENIBHO CUHYCA U KOCUHYCA, a




TAKXKE CBOAAIIMECS K OJTHOPOJHBIM YPABHEHHUSM.
Henonp30BaThk METON BCIOMOTATENBHOIO YIJIA.
[IpumeHAT METON MPEABAPUTENIBHON OLEHKHU JIEBOU
Y MPABOM YaCTEH YPaBHEHUS. Y METh MPUMEHSTH
HECKOJIBKO METOJ0B MPH PEIICHUN YPABHEHHS.
Pemate HeCOKHBIE CUCTEMBI TPUTOHOMETPUUYECKUX
ypaBHEHU. Pemars TpUrOHOMETPUYECKUE
HEPABEHCTBA C MOMOIIBIO €AMHUYHOU OKPY>KHOCTH.

IloBTOpeHue kypca aiareopst 10 kaacca

Pemenne nokazarenbHbIX, CTENEHHBIX U
JorapuMUYECKAX ypaBHCHHHA. Pemenne
MOKA3aTEJIbHbIX, CTEIEHHBIX U
Jorapu(MAYECKAX HEPABEHCTB.
TpuronomeTpuueckue ToxaecTBa. Pemenne
TPUTOHOMETPUUECKUX YpaBHEHHI. Pemienue
CHCTEM TIOKA3aTEIbHBIX U JIOTAPU(PMUIECCKUAX
YPaBHEHUH.

HUroro uacos

70 g




No
n/n

KaneHaapHo - TeMaTUYecKoe naaHUpoBaHue

no anreépe B 10 knacce no y4yebHMKy AnnmoBa LLU.A. n ap., 2 yaca B Hegenwo. Bcero 70 u.

Tema Kon - OnopHble 3HaHUA
BO
4yacos
NMoBTOpPEeHMe Kypca 7 -9 Knacca 4y

Uncnosble 1 GYKBEHHbIE BblPaXKEHUS. 1 3HaTb: Uncnosble " OYKBEHHbIE

BblpaXKeHNsA.  YTpOLleHVe BblpaXKeHWUA. YpaBHEHWS.
YpasHeHns. CUCTEMbl YpaBHEHWIA 1 CuUCTEMbl ypaBHEeHWii. HepaBeHCTBa. ONeMeHTapHble

(hyHKLMN.
HepaBeHcTBa. 1
KBagpaTHble HepaBeHCTBa 1

MnaBa 1. [1encTBUTE/bHbIE YMCNa 74

Llenbie n paunoHanbHble ynucna 1 3HaTb: MOHATME paLMOHa/IbHOTO0 4uncnia, GeCKOHeYHOM

[EeCATUYHOW  NepuoamMyeckoin  Apobw;  onpepeneHve
beckoHeuHO ybbiBaroLLas reomeTpuyeckan 1 KOpPHSA M-I CTEMEHW, ero CBOWCTBA; CBOMCTBA CTEMNeHU C

nporpeccus

[aTta
npoBefeHNs

MNnaH

2.09
6.09
9.09

13.09

16.09

20.09

dakKT



10

12

13

14

15

16

17

18

19

BeckoHeyHo  Yyb6bIBaloLLas reomeTpuyeckas 1
nporpeccus
ApupMeTNYECKNIA KOPeHb HaTypanbHO cTeneHn 1

CTeneHb C pauyoHabHbIM NoKasaTenem 1
BbluncnieHne CTeNeHn 1 apugmMeTUYeckoro KopHs 1

KoHTponbHada pabota no teme 1
«[eNCTBUTENbHbIE YMCax»

paLMOHaNbHbLIM NoKasaTenem;

YMeTb: NPUMBOAUTL TMPUMEPbI, OMNPeaensTb MNOHATMS,
noa6upaTb  aprymeHTbl,  (hOPMYyNMpPoBaTb  BbIBOABI,
NPUBOAUTL [10Ka3aTeNbCTBa, Pa3BEPHYTO 0OOCHOBbLIBATbL

CYXKAEHMS; NnpeAcTaBNsATb 6ECKOHEUHYIO
NepuoanYeckyto apobb B BUAE OObIKHOBEHHON Apo6u;
HaxoauTb CymMmMmy 6ECKOHEYHO y6blBatoLLei
reoMeTpUYecKol NPOrPeccuu; BbIMOMHSATb

Npeobpa3oBaHnsi BbIPAXKEHWUN, COAEPXaLLMX pafnKasbl;
pellaTb NPOCTelllne YPaBHEHWUS, COEPXKALLME KOPHU M-
i CTENeHW;  HaxoAuTb  3HAYEHUS  CTEMeHU ¢
paLMOHabHbIM NOKa3aTeseM.

naBa 2. CTeneHHasa PyHKUUSA 84

CTeneHHast (hyHKLMW, eé CBOMCTBA M rpadimk
CTeneHHas (yHKLMK, eé CBONCTBA M rpadink
PaBHOCW/IbHbIE YPaBHEHMS

PaBHOCW/IbHbIE HEpaBEHCTBA
NppaunoHanbHble ypaBHEHMS
NppaunoHanbHble HepaBeHCTBa

PelLeHne nppawlmoHanbHbIX YPaBHEHUI U
HepaBeHCTB
KoHTposibHasa paboTta no teme «CTteneHHas

(hYHKL NS,

3HaTb: CBOWCTBA (YHKUWA; CXEMY WUCC/ef0BaHUS
(yHKUMW; onpedeneHne CTEMeHHOW (YHKUUW; MOHATME
nppaLnoHanbHO YpaBHEHUS;

YMeTb: CTPOUTb rpadiMky CTEMEeHHbIX (YHKUWA npu
Pa3IMYHbIX 3HAYEHUSX MOKa3aTens;

nccneaosatb (MYHKUMKO NO cxeMe (OnucbiBaTb CBOMCTBA
(YHKUMM, HaxoauTb HambonblUMe W  HaMMEeHbLUWE
3HayeHus);

pewaTtb MNPOCTeMllUMe YpPaBHEHWS W  HepaBeHCTBa
CTaHAapTHbIMA  MeToAamK; K306paXkaTb MHOXECTBO
PELLEHNIA HEPABEHCTB C OAHOM NEPEMEHHOI;

NPUMBOANTL  MPUMEPbLI,  0O0CHOBLIBaTb  CYX[AEHWS,
noabupaTb aprymeHTbl, POPMYIMPoBaTh BbIBOAI;
pewaTtb  pauMoHanbHble  YpPaBHEHUS,  MPUMEHSS
(hOpMyNibl  COKPAWEHHONO  YMHOXEHMA  MpU KX

23.09

27.09

30.09

4.10

7.10

11.10

14.10

18.10

21.10

25.10

28.10

8.11

10.11



20

21

22

23

24

25

26

27

28

YNPOLLEHNMN;
pelwaTtb MppauMOHanbHble YpaBHEHWUS;  COCTaBNATb
MaTeMaTMYECKME MOENN PeaslbHbIX CUTYaLWiA;

[aBaTb OLEHKY WH(opmauuu, hakTam, npouecca,
onpeaensiTb UX akTyasbHOCTb.

"naBa 3. NokasaTtesibHaA PyHKLUUA 9y

MokasaTenbHas (yHKUMSA, eé CBOMCTBaA U rpadmk
[MokasaTesibHble ypaBHeHUSs

[Mokasate/ibHble ypaBHeHUs

[MokasaTefibHble HepaBeHCTBa

lMokasaTe/ibHble HepaBeHCTBa

PeLleHre cMCTeM MOKas3aTe/lbHbIX YPaBHEHWIA.
PeLeHne cMCTeM NoKas3aTe/lbHbIX HEPaBEHCTB.
MoBTOpeHMe no Teme «lMoKazaTenlbHas DYHKLMSA»

KoHTponbHaa paboTa no teme «lMokasaTenbHas
yHKUMA»

3HaTb: onpefeneHve MokKasaTeNbHOW QYHKUMM U eé
CBOWCTBA; MeTOAbl PeLleHNs nokKasaTe/lbHbIX YpaBHEHW
N HEPABEHCTB U UX CUCTEM;

YMETb: OMNpeaensTb 3Ha4YeHMs NokKasaTe/lbHON QyHKUUN
Mo 3HAaYeHUIO eé aprymeHTa Npu pas/iMyHbIX cnocobax
3aflaHna PyHKUUK;

CTPOUTb rpatik nokasaTenbHOW (YHKLUNN;

NPOBOAMTbL ONMUCaHNe CBOMNCTB (DYHKLMMK;

MCMNOMb30BaTb rpauK MokKasaTeNlbHOW (YHKUUK ANns
PELEHNS YpaBHEHUI U HepaBeHCTB rpafuyecKum
MeTOA0M;

pelatb MNpoCTeilune MoKasaTe/lbHble YpPaBHEHUA U UX
CUCTEMbI;

pewwarb  MoKasaTe/ibHble  YpaBHEHWS,  MNMPUMEHsS
KOMOMHALMIO HECKO/IbKMX aSiTOPUTMOB;

pellatb MpocTeillne nokasaTe/lbHble HEPaBeHCTBa U KX
CUCTEMBI;

pewaTb  MokasaTe/lbHble  HEPABEHCTBA,  MPUMEHSS
KOMOMHALMIO HECKO/IbKMX afirTOPUTMOB;

CaMOCTOATe/IbHO UCKaTb U 0TOMpaTb HeobxoAnMyto Ans
peLleHmns y4yebHbIX 3a4a4 MHPOPMaLNIO;

15.11

18.11

22.11

30.11

25.11

29.11

2.12

6.12

9.12



29

30

31

32

33

34

35

36

37

38

39

npegsngeTb BO3MOXHbIE NOCMEACTBUA CBOUX ,Cl,el\/JICTBI/II‘/JI.

"naBa 4. Jlorapnmuyeckas QPyHKUUA 10y
Jlorapugmel 3HaThb: MoHATUE norapuma, OCHOBHOE
norapumuyeckoe TOXAeCTBO M CBOWCTBA /Oraputmos;
CsoiicTBa norapugmos (hopMyny nepexofa; onpeaeneHne norapumMmnYecKon

[lecaTuyHble N HaTypabHbIe NOrapugmbl
[lecaTUYHbIE N HaTypasbHbIe NOrapugmbl

MocTpoeHue rpaduka norapupPmMmMyeckon

hyHKUMN.
JNlorapudmunyeckne ypaBHeHUA

NorapnMmnyeckme HepaBeHCTBa
PeLlieHne NOrapuMMUYECKnX HepaBeHCTB.

[MoBTOpEHME Mo Teme «JlorapugpmMmyeckas
hYHKLMSA»

KoHTponbHasa paboTa no teme
«Jlorapummyeckas QyHKUNUA»

(yHKUMK, eé CBOWCTBA;, MOHATUE NOrapuMMYecKoro
YPaBHEHNS M HepaBeHCTBA;,  MeTOAbl  peLleHus
NOrapuUMUYECKNX YPaBHEHWIA; anropuTM  peLleHus
NorapuOMmnYecKnx HepaBeHCTB;

YMETb: YCTaHaBIMBaTb CBA3b MEXAY CTENeHbi U
norapuMoMm;  BbIYMCNATb  florapum  yucna Mo
OnpefeseHnto; NPUMEHATb CBOWCTBA SI0rapnugmos;
BblpaXKaTb [AaHHbI florapuim 4Yepes [LeCATUYHBIA ©
HaTypasibHbIN;

MPUMEHATb OnpefeneHne norapuMmyeckon (yHKLMK,
eé CBOMCTBA B 3aBMCUMOCTM OT OCHOBaHUS;

onpefenAtb  3HayeHWe  (PYHKUMM MO  3HAYEHUIo
aprymMeHTa npu  pasMyHbliX  Ccrocobax  3ajaHus

(hYHKLMK;

13.12

16.12

20.12

23.12

27.12

30.12

13.01

17.01

20.01

pellaTb NpocTelilive norapummyeckme ypasHeHus, mnx 24.01

CUCTEMBI;

NPUMEHATb  Pa3NMyHble  MEeTOAbl  ANA  PELIeHNS
norapupmMmMYecknx ypaBHEHWIA, pellaTb MpocTelillmne
norapugMmyecKme HepaBeHCTBa.

"naBa 5. TpUroHomeT anyeckne opmy/bl 154

nOBopOT TOYKN BOKPYr Hadasia KoopanHat 1

3HaTb: MOHATUA CUHYCa, KOCHYCa, TaHIEHCa,

27.01



40

41

42

43

44

45

46

47

48

49

50

ol

52

53

|_|OBOpOT TOYKWN BOKPYr Hadasa KoopanHat

Onpep,eneHvle CMHYCa, KOCMHYCa N TaHIeHCa yrna

3HaKM CUHYCa, KOCMHYCA M TaHreHca yrna.

3aBUCUMOCTb MeXxagy CMHYCOM, KOCMHYCOM U
TaHreHCoOM OAHOIro 1 TOro >e yrna.
TperHomeTpmquKme TOXAEeCTBa.

CVHYyC, KOCMHYC M TaHTeHC Yr/10B a 1 -a.
CVHYyC, KOCMHYC M TaHTeHC Yr/oB a 1 -a.
dopMy/ibl CNOXEHUA

CMHYC, KOCMHYC W TaHreHC ABOWHOrO yrna
CVHYC, KOCMHYC M TaHTeHC NOMIOBUHHOIO Yyr/a
dopmMynbl NPUBNLEHUSA

CymMma 1 pa3HOCTb CUHYCOB.

CyMma 1 pa3HOCTb KOCMHYCOB.

KoHTponbHas pabota no TeMe «OCHOBHbIE
TPUrOHOMETPUYECKIME (hOPMY/IbI»

KOTaHlreHca npon3Bo/sibHOIO yrna, paﬂ,MaHHOVI Mepbl
yrna, Kak ornpeaendatb 3Hakh CMHyCa, KOCUHYCa U

TaHreHca NpPocToro aprymeHTa no 4eTesepTAmM,; OCHOBHbIE

TPUTOHOMETPMYUECKIME TOXAECTBA; A0KA3aTeIbCTBO
OCHOBHbIX TPUTOHOMETPUYECKUX TOXAECTB; (HOPMY/ibl
CUHYCa, KOCMHYCa CYMMbl M Pa3HOCTU ABYX YI/IOB;
(hopMy /bl ABOMHOIO yrna; BbiBOA hOpMYyn NPUBEAEHNS;
YMETb: BblpaXaTb paAuaHHYyt Mepy yria B rpagycax u
Haob0opOT; BbIYUCAATb CUHYC, KOCUHYC, TAHTEHC K
KOTaHreHC yrna; ucrnosb3ys YMNCOBYH OKPY>XXHOCTb
onpefensitb CUHYC, KOCUHYC, TAHTE€HC, KOTaHIeHC
MPOM3BONLHOIO Yrna; onpeAensTb 3HaKWU CUHYCA,
KOCMHYCa, TaHreHca, KoTaHreHca no YeTBepTsM;
BbINOMIHATL NPeobpa3oBaHne NPOCTbIX
TPUrOHOMETPUYECKNX BbIPaXKEHWIA; ynpoLaTb
BbIPaXXeHWNS C NPUMEHEHNEM TPUTOHOMETPUYECKUNX
(hopMyn; 06BACHATL M3YUYEHHbIE MOMOXKEHMNS Ha
CaMOCTOSITE/IbHO MOA06PaHHbIX KOHKPETHbIX NpUmepax;
paboTaTtb C y4eOHMKOM, OTOUPATbL U CTPYKTYPUPOBaTb
MaTepuan; nosb30BaTbCA SHUMKIOMNEANER, CIPaBOYHOW
NNTepaTypoil; NpeaBnAeTb BO3MOXKHbIE MOCNEACTBUSA
CBOMX [ENCTBUIA.

["naBa 6. TpUroHomMeTpnyecKre ypaBHeHUs 11y

31.01

3.02

7.02

10.02

14.02

17.02

21.02

24.02

28.02

3.03

7.03

10.03

14.03

17.03
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55

56

57

58

39

60

61

62

63

64

65

66

67

YpaBHeHME 000X = a 1
YpaBHeHMe sin X =a 1
PelleHne ypaBHEHUI BMaa Sin X = a 1
YpaBHeHMe tgx = a 1
PelleHve ypaBHeHU Buga tgx = a 1

TpUroHOMeTpUYECKME YpaBHEHMS, cBOASLIMECS K 1
KBaflpaTHbIM.

3HaTb: ONpeAeneHne apKKOCMHYca, apKCeuHyca,
apKTaHreHca v hopMy bl ANt peLleHns NPOCTeRLLINX
TPUTOHOMETPUYECKNX YPaBHEHWIA; MeTOAbI peLleHus
TPUTOHOMETPUYECKNX YPaBHEHWIA;

YMeTb: pelaTb NpocTeliline TPUrOHOMETPUYECKME
ypaBHeHWsi No hopmynam; pellaTb KBafpaTHbIE
ypaBHEHWS OTHOCUTENBHO Sin, oS, tg 1 ctg;
onpeaensiTb 0HOPOAHbIE YPaBHEHUS NepBOli U BTOPOI
CTEeNeHu 1 peluaTb UX Mo anropuTMy, CBOAS K
KBaJpaTHOMY; NPUMEHSATb MeTO/ BBEeEHNS HOBOIA
nepemMeHHON, MeTOZ Pa3NoXeHWUs Ha MHOXUTENN Npu

YpaBHeHMe a sin X + b cos X = ¢ 1 PELLUEHNN TPUTOHOMETPUYECKUX YPABHEHWUIA;
aprymMeHTMpPOBaHO OTBEYaTb Ha MOCTaB/IeHHbIE BOMPOCHI;

PeLleHne TPUIrOHOMETPUYECKUX YPABHEHWI . 1 OCMbICINBATb OLUMOKN N YCTPAHATb MX; CAMOCTOATE/NbHO
ncKaTtb M 0TbMpaTb HEOOXOAMMYIO A5 PeLLeHns

Mpumepbl peweHns NpocTenLwmnX 1 yuebHbIX 3aa4 UHHOPMaLUIO.

TPUTOHOMETPUYECKUX HEPABEHCTB

[ToBTOpeHMe No TemMe «TPUrOHOMETPUYECKUNE 1

ypaBHEHUA»

KoHTponbHasa paboTa no teme 1

«TpUroHoMeTpu4yecKre ypaBHEHNA»

AIToroBoe noBTOpeHMe Kypca anrebpbl n Havyana aHanmnsa 10 knacca 64

PelleHVe nokKasaTte/ibHbIX, CTEMEHHbIX U 1 3HATb: 3HAYEHME MaTEMATMUUYECKON HayKN ANs peLleHns

NOrapUhMNYECKUX YpaBHEHNI 3a/ja4, BO3HUKAIOLLMNX B TEOPUU N HA NPaKTUKE; LMPOTY

PelleHMe nokasaTe/ibHbIX, CTEMEHHbIX U 1 M B TO e BPEMS OFPaHUYEHHOCTb MPUMEHEHNS

NIOTaPUPMIECKUX HEPaBEHCTB MaTeMaTUYEeCKNUX METOA0B K aHaNn3y 1 UccrefoBaHUIO

PelleHne cucteM nokasaTtesibHbIX 1

M NOrapuMUUecKnx ypaBHeHUIA.

MPOLLECCOB W ABMIEHNIA B NPUPOJE N 06LLECTBE; 3HAYeHMe

21.03

4.04

7.04
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PelleHne TPUTOHOMETPNYECKNX ypaBHEHMVI.
PelleHune TPUTOHOMETPNYECKNX ypaBHEHMVI.

PelleHne TPUTOHOMETPUNYECKNX ypaBHEHMVI.

PelleHne TPUTOHOMETPNYECKNX ypaBHean‘/’l

MPaKTUKM 1 BOMPOCOB, BO3HUKAKOLMX B CaMOiA 19.05
mMaTtemaTtuke 418 GOpMMpPOBaHNA N PasBUTUA
MaTeMaTUYeCKO HayKWN; NCTOPUIO PasBUTMSA MOHATUSA
yncna, Co34aHNA MaTeMaTUYECKOro aHaIn3a, 30.05
BO3HWKHOBEHWA 1 Pa3BUTUA TEOMETPUMN;

YHMBepCa/ibHbI XapakTep 3aKOHOB /I0MMKK

MaTeMaTUYeCKMX PacCyXXAeHnin, X NPUMEHUMOCTb BO

BCEX 061aCTAX YeNI0BEYECKOWN AeATe/IbHOCTH;

BEPOATHOCTHbIN XapakTep pa3/IMYHbIX MPOLECCOB

OKpY>XatoLLlero Mmpa; yMeThb: pellatb paunoHaibHble,
MokasaTe/fibHble U NI0rapuPMUUecKune ypaBHeHUs 1

HepaBeHCTBa, NPoCTelLIe NppaLoHasibHble U
TPUTOHOMETPUYECKIME YPABHEHUSA, UX CUCTEMBI;

COCTaBNATb YPaBHEHUS N HEPABEHCTBA MO YC/I0BUIO

3af,a4n; MCnosib30BaTh 419 NPUOAVKEHHOIO peLLeHuns
YypaBHEHWIA N HEPABEHCTB rpaMyecKnin MeTos,;

n306paXkaTb Ha KOOPAMHATHOM NNOCKOCTU MHOXeCTBa

PELLEHNA NPOCTENLLINX YPAaBHEHWIA U UX CUCTEM;

MCMOMb30BaTb MPUOBPETEHHbIE 3HAHUS U YMEHNSA B
MPaKTUYeCKON AeATeNbHOCTU U 419 NOBCeLHEBHOM

XXWU3HW; pelatb NpPocTeilime KoMOMHaTOPHbIE 3ada4n

MeTO4O0M nepebopa, a Takxe C UCNOb30BaHMEM

N3BECTHBIX (POPMY/I; BbIYUC/IATL B MPOCTEMLLNX CyYasx
BEPOATHOCTW COOLITUIA Ha OCHOBE MOACYETA Yncna

MCXO0L0B; aHa/M3a peasibHbIX YNCIOBbIX JaHHbIX,

23.05



MIPE/ICTABIICHHBIX B BUE AMArpamMmm, rpadukoB; aHamm3a
WH(}pOPMAITHN CTATUCTHUECKOTO XapaKkTepa. TOCTPOCHUS
Y UCCIIENOBAHUA NPOCTEUILINX MATEMATUUECKUX
MOJEJIEN pellaTh PAMOHAIBHBIE, TOKA3ATEIBHBIE U
JorapupMAYECKAE YPAaBHEHUS U HEPABEHCTBA,
MPOCTENIINE UPPALIMOHAIBHBIE U TPUTOHOMETPUUECKUE
YPaBHEHU A, UX CUCTEMBI, COCTABJIATh YPABHEHHUS U
HEPABEHCTBA M0 YCJIOBHUIO 3a/1a4U; MCIIOJIb30BaTh I
MPUOIMXKEHHOTO PEIICHUSI YPABHCHUN 1 HEPABEHCTB
rpadudeckuit MmeTo T, n300pakarh Ha KOOPAMHATHON
TUIOCKOCTH MHOKECTBA PELIEHUMN MTPOCTENILINX
YPABHEHUN U UX CUCTEM.




PabGouas nporpamma no ajredpe u Hauajaam anaamsa 11 kaace

KonuuecTBo yacop mo yueOHOMY TUIaHy BCero 68 4acoB B roj; B HeAeJ 0 2 daca

IInmanupoBaHue COCTABJICHO HA OCHOBE COOpHHUKA padounx mporpaMmm «Ajredpa v Hauajia MaTeMaTudeckoro aHanusa 10-11
KJ1acchl», 0a30BbId ypoBeHb. Coctasutens: T.A. bypmuctpoBa Mocksa «l Ipocsemienue» 2018r

Yuebnuk: HI.A. AnumoB, FO.M.Konsarun u ap. ®1'OC Marematuka: Anredpa u Hauajia maremaTuueckoro ananmza 10-11
KJIacchl . YueOHUK a1 00111e00pa3oBaTeNibHbIX yupexkaeHui. ba3oBsiii ypoBeHb. PekoMeH10BaHO MHUHUCTEPCTBOM 00pa3oBaHUs
u Hayku Poccuiickoit ®enepanmu. Mocksa «IIpocsemenne» 2020r.

INIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YUEBHOT' O INPE/IMETA

Nzyuenune anreOpsl ¥ HaYaJl MATEMAaTHYECKOTO aHAJTN3a B CTAPIICH MIKOJIE JAET BO3MOKHOCTD JOCTHKEHUS 00YJIArOTITUMUCS
CJIEIYIOIIUX PE3YJIHTATOB.

JInyHOCTHBIE:
1) chopmupoBaHHOCTH MEPOBO33PEHHUSA, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH; KPUTHIHOCTD MBITTUICHUA,
YMEHHE PaCIO3HABATH JIOTHUECCKH HEKOPPEKTHBIC BHICKA3BIBAHUS, OTIIMYAThH TUTIOTE3Y OT (paKTa;
2) TOTOBHOCTH ¥ CITIOCOOHOCTH BECTH HAJIOT C IPYTHMHU JIFOJAbMH, TOCTHTaTh B HEM B3aUMOTIOHUMAHUS, HAXOAUTH OOIIHE TICNTA U
COTPYMHHYATH JUTS KX JOCTHIKEHUS,
3) HaBBIKH COTPYHHUYECTBA CO CBEPCTHUKAMHU, ACTHMH MJIAJIITIETO BO3PACTa, B3POCIBIMHU B 00Pa30BaTEIbHOM, 00IECTBEHHO
MOJIC3HOM, yaeOHO-HCCIICIOBATENBCKOH, IPOSKTHOMN M APYTUX BUAAX NEATECIHHOCTH,
4) TOTOBHOCTH ¥ CITOCOOHOCTH K 00Pa30BaHUIO, B TOM YHCJIE caMOOOPAa30BAHUIO, HA MPOTSKEHUH BCEH JKU3HU, CO3HATEIIBHOE
OTHOMICHHUE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO YCIICITHOW MPOdheCCHOHATBHON U 00IECTBEHHOHN ACATEIIPHOCTH,
5) scTeTHUecKOe OTHOIMEHNE K MAPY, BKITIOUYAs SCTETHUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUECTBA,
6) oco3HaHHBIN BHIOOP Oymytiel MpogecCHu U BOZMOXKHOCTEH pean3anu COOCTBEHHBIX )XH3HEHHBIX TUTAHOB, OTHOIICHHUE K
poeCCUOHATFHOM ACITETFHOCTH KaK BO3MOYKHOCTH YUaCTHA B PEIICHUH JIMYHBIX, OOMECTBEHHBIX, TOCY1APCTBCHHBIX,
OOIIEHAITMOHATBHBIX TIPOOJIEM.

MeTtanpeameTHsbie:



1) ymenune caMOCTOATEIHHO ONIPEACIIATD EJTH EATSTLHOCTH U COCTABJIATh TUTAHBI ACATEIIBHOCTH, CAMOCTOSITEIIBHO
OCYMIECTBIISTH, KOHTPOJMPOBATH U KOPPEKTUPOBATH NEATCILHOCTD, HCIIOIH30BAaTh BCE BO3MOXKHBIC PECYPCHI IS JOCTHIKEHUS
MOCTABJICHHBIX TICJICH W PealTi3alliy TUIAHOB JEATEIFHOCTH, BHIOUPATh YCIICIITHBIC CTPATETHH B PA3IMUHBIX CHTYAITUAX,
2) yMeHUE TPOYKTHBHO OOIMIATHCS U B3aMMOICHCTBOBATh B MPOIIECCE COBMECTHOM JACATEIHHOCTH, YUUTHIBATH TMMO3HIIAH JIPYTHX
YYaCTHUKOB JACSATEIEHOCTH, 3(p(HEKTHBHO pazpeniaTh KOH(IUKTHI,
3) BnajeHNEe HABBIKAMU TTO3HABATEILHOMN, YUeOHO-HCCIE0BATEIBCKOM M MPOSKTHOM ACATEIIEHOCTH, HABBIKAMHU Pa3pEIICHHS
mpo0sIeM; CoCOOHOCTh W TOTOBHOCThH K CAMOCTOSTEIIBHOMY TIOMCKY METOJIOB PEIICHUS MPAKTUYECKAX 33/1a4, PUMEHEHUTO
PA3TUIHBIX METOIOB TTO3HAHUS,
4) TOTOBHOCTH ¥ CITOCOOHOCTH K CAaMOCTOSATEIFHOM HH(POPMAITMOHHO-TIO3HABATEILHOMN JACATEIIBHOCTH, BKITIOUAs YMEHUE
OPHUEHTUPOBATHCS B PA3TMUHBIX HCTOYHMUKAX WH(OPMAIIMH, KPUTHUECKH OIEHUBATh M HHTEPIIPETHPOBATH HH(OPMAITHIO,
MOJTYIaEMYIO W3 PA3TMUHBIX HCTOUYHUKOB,
5) yMeHMe HCTIOB30BaTh CPeACTBA MH(GOPMAITMOHHBIX H KOMMYHHKAITMOHHBIX TexHonoru# (nanee — MKT) B pemennn
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OPTaHU3AIMOHHBIX 33/1a4 C COOTIOICHHEM TPEOOBAaHUH S)PTOHOMHUKH, TEXHUKH
0€30MacCHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHNA, TPABOBBIX U ATHUESCKUX HOPM, HOPM WH(OPMAIIMOHHON O€30TacHOCTH,
6) BIIaicHWE S3BIKOBBIMH CPEACTBAMHU — YMEHHE SCHO, JIOTHYHO W TOYHO H3JlaraTh CBOIO TOYKY 3PCHHS, HCIOJIb30BaTh
aJICKBAaTHBIEC S3BIKOBBIE CPEICTBA;
7) BNajicHWE HABBIKAMH MO3HABATEIIBHON PEICKCHU KaK OCO3HAHHUS COBEPIITAEMBIX ACHUCTBUI M MBICIIMTEIILHBIX MPOIECCOB, MX
PE3yNITaTOB U OCHOBAHWH, TPAHUI] CBOETO 3HAHWS W HE3HAHWS, HOBBIX MTO3HABATEILHBIX 33/1aU U CPEJICTB UX JOCTHKCHUS.

IIpeameTHbIE

ba3oBbliii ypoBeHb

[IpeameTHBIC PE3yIHTATHI OCBOCHUS HHTETPUPOBAHHOTO Kypca MaTEMaTHKHA OPUEHTHUPOBAHBI HA (POPMHUPOBAHKE TICIIOCTHBIX
MIPEICTABIICHANA O MUPE U OOIIeH KyJIbTYpPhl OOYUArOMINXCA TMyTEM OCBOCHHS CHCTEMAaTHUYECKUX HAYYHBIX 3HAHWUH M CTIOCOOOB
JEHCTBUH HA METANIPEIMETHON OCHOBE, a MPEAMETHBIC PE3YJIHTAThl OCBOCHHSI Kypca anreOphl M HaYal MAaTeMaTHYECKOTO aHaTn3a
Ha 0a30BOM YpPOBHE OPHMEHTUPOBAHBI Ha OOECHeUYeHHWE MNPEUMYIIECTBEHHO 00I1e00pa3oBareibHOR W OOIEKYJIbTypPHOH
noarotoBku. OHM OPEANOIAraroT:

1) chopMupoBaHHOCTH TIPENCTABICHUH O MaTeMaTHKE KaK 9acTH MHUPOBOW KYJbTYPHl U O MECTE MAaTEMAaTHKH B COBPEMEHHOM

ITUBAJTU3AINAH, O CTOCO0AX OMUCAHUS HA MAaTEMATHIECKOM SI3BIKE SIBJICHUHA PEaTbHOTO MHUPA,



2) chopMuUpPOBAaHHOCTh TPEACTABIICHWA O MAaTEMaTHYECKAX TOHATHAX KaK O BAXHEHIIMX MATEMaTHYECKUX MOJEIAX,
MO3BOJIAIOIIMX OMUCBHIBATE U U3YUYaTh PA3HbIE MPOLIECCHl U SABJICHUA, IOHUMAHUE BO3MOKHOCTH aKCUOMATHYECKOTO MTOCTPOECHUS
MaTEMATHUYECKUX TEOPUM,

3) BiameHWEe METONAMH JOKA3aTeJIhCTB W AJTOPUTMOB PEIICHUS, yYMEHHE WX TMPUMEHATH, NPOBOAWTH JOKA3aTEIbHBIC
pacCyXIeHUA B XOJ€ PELICHUA 3a1ay4;

4) BnpajgeHWE CTAaHAAPTHBIMA TPUEMAMH PEIICHHUS PAIMOHABHBIX W HWPPANMOHAJBHBIX, TOKA3aTCIbHBIX, CTETICHHBIX,
TPUTOHOMETPUUYECKUX YPABHEHUNW U HEPABEHCTB, UX CUCTEM; MCIOJIB30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B TOM YMUCJIIE
JUTA TIOMCKA MYTH PELICHUS U WUTIOCTPALMUA PEIIEHUS YPABHEHUNA U HEPABEHCTB;

5) cchopMHEpPOBAHHOCTH TIPEACTABICHUH 00 OCHOBHBIX IOHATHAX, HIISAX M METOJaX MAaTEMAaTHUECKOT'0 aHAJTN3a,

6) chopMHUPOBAHHOCTH TPEACTABIACHUN O TMPOIECCaX M SBICHUAX, UMEIOMNX BEPOATHOCTHBIA XapaKTep, O CTAaTUCTHUYCCKUX
3aKOHOMEPHOCTSAX B peaJlbHOM MHUpPE, 00 OCHOBHBIX TMOHATHAX OSJIEMEHTAPHOW TEOPHUH BEPOSTHOCTEH, CHPOPMUPOBAHHOCTH
YMEHUM HAXOJIUTh W OLICHUBATh BEPOSTHOCTH HACTYIUIEHUS COOBITHI B MPOCTEHUIIMNX MPAKTUYECKUX CUTYALUSAX U OCHOBHBIE
XapaKTEPUCTUKU CIYYAHHBIX BEJIMYUH,

7) BIajeHNE HABBIKAMHU HUCIIOJIb30BAHMUS TOTOBBIX KOMIBIOTEPHBIX IPOTPAMM TPH PEIICHUH 3a/a4.

Hcnoab3oBaTth HpHOﬁpeTeHHLIe 3HAHUY 1 YMCHHUSA B npaKanecxoﬁ JCATCJIBHOCTH U HOBCCHHeBHOﬁ AKUBHU NJIA.
e MICCIICIOBAHMS (MOJCITMPOBAHU ) HECIOXKHBIX TIPAKTUUSCKAX CUTYAIHIA,
¢ [IPH PCIICHUH IIPAKTUUCCKHUX 3a1a4, HCIIOJIb3YA IIPH HGO6XOI[I/IMOCTI/I CIIPAaBOYHHUKH W BBIYUCIIUTCIIbHBIC YCTpOﬁCTBa.
B pe3ynpraTte n3yueHus anreOpsl 1 Hauaja MaTeMaTHYCCKOTO aHaM3a OOYYalOIIHMICS HAYYHUTCS:
¢ [IPOBOAXUTDL JOKA3aTCIIBHLIC PACCYIKACHUA B XOA€ PCIICHHUA 3aaa4,
¢ BBIUHUCIIATh 3HAUCHUA UYHUCIIOBBIX U 6y1(BeHHI>IX BBIp&)KGHHfI, OCYIICCTBILAA HGO6XOI[I/IMI>IG IOoACTAHOBKHU H
npeoOpa3oBaHus;
« COCTaBJIATh YPABHCHUS M HEPABCHCTBA MO YCIOBHIO 3aaUH;
« ICITOJTB30BATh JJIA MPUOIM>KEHHOTO PEIICHHS YPaBHEHNUH W HEPABEHCTB Tpadpuueckuii METOT;
OOyuaromuics ROAYUUm 603MOHCHOCHD.
e PCIIATH JKU3HCHHO IMPAKTHYCCKHUEC 3a1a4H,
e CAMOCTOATEJIBHO MPUOOPETATh U MPUMEHATH 3HAHUS B PA3JIMUHBIX CUTYalMAX, pad0oTaTh B rpynnax;
e JAPTYMCHTHPOBATL U OTCTAUBATL CBOXO TOUKY 3PCHHUA,



e YMETh CAYMIATh IPYTHX, U3BJICKATh yUeOHYIO MH(OPMAIMIO HA OCHOBE COTIOCTABUTEIFHOTO aHAJIN3a
00BEKTOB;

o TIOJNH30BATHCA MPEAMETHBIM yKa3aTelIeM SHIUKIONEANN ¥ CIIPABOYHUKOB JUTSI HAXOXKACHUS

uHopmaImm;

e CAMOCTOSTENIBHO JEHCTBOBATH B CUTYAIIMH HEOTIPEACIEHHOCTH TIPH PEIICHUHN aKTyaJTbHBIX JIJTT HAX

poOJIEM.

e y3HATh 3HAUCHHWE MATEMATHUECKOW HAYKH IS PEIICHUA 33124, BO3HUKAIONINX B TCOPUH W MPAKTUKE, IIMUPOTY U B TO JKE
BpEMs OTPAHUUICHHOCTh MPUMEHEHN MAaTEMAaTHYECKUX METOIOB K aHAJIN3Y W UCCIICTOBAHUIO TIPOIECCOB U SBJICHHUN B
MPUPOE 1 OOIIECTBE;

e y3HATh 3HAUCHHE MPAKTHKH U BOTIPOCOB, BO3HUKAIOMIMX B CAMOW MaTeMaTuke il HOPMUPOBAHUS U PA3BUTHSA
MaTeMaTHYeCKON HAyYKH; HCTOPHIO PAa3BUTHS BOSHUKHOBEHUS U PA3BUTHA aJireOpPHI;

e MPUMEHATHh YHUBEPCAIbHBIA XapaKTeP 3aKOHOB JIOTMKA MAaTEMAaTHUECKUX PACCYKJICHHU N, NX MPUMEHUMOCTb BO BCEX
00J1aCTAX YEJOBEUECKON NEATEIbHOCTH, BEPOSITHOCTHBIM XapaKTEP Pa3IMUHbIX MTPOLIECCOB OKPYKAIOIIET0 MUPA;

O0s13aTe/IbHBIIT MUHUMYM COJIep:KaHusI 00pa3oBaTe/IbHOI 00J1acTH «Asredpa U HAYAJIA MATEMATHYECKOr0 aHAJIU3A))

Kopens crenenn n.

CreneHb ¢ paluOHAJIbHBIM TOKA3aTENEM.

Jlorapudgm.

Cunyc, KOCMHYC, TaHT€HC, KoTaHreHc. [Iporpeccun.

OO6mme nmpueMbl pemenns ypaBaeHnid. Pemmenne ypasHenuii. CucTeMsl ypaBHEHUH ¢ AByMS TiepeMeHHbIMA. HepaBeHcTBa
C OJTHOU NIEPEMEHHOM.

O6macte onpeneneHus QyHKIHAH.

OO6macth 3HaUCHUN (PYHKIHH.

[lepuommanocTs. UeTHOCTH (HeueTHOCTH). Bo3pacTanue (yOsiBaHue).

Oxctpemymbl. Hanbombiiee (HauMeHbIee) 3HauECHUE.



I'padukn pysKIIHIA.

[IpownsBoaHas.

HccnenoBanme GyHKITUN € TIOMOIITHIO POW3BOTHOM.
ITepBooOpaznas. MHTerpan.

[Imomanp KpUBOJIMHEWHOW TpaNeyH.
Craructuueckas o0padOTKa JAHHBIX.

Pemenne koMOMHATOPHBIX 3a/1a4.

CrnyuaitHbie COOBITUSA U UX BEPOSTHOCTH.

YpoBeHb 00513aTe/IbHON MOATOTOBKH 00Y4arouierocs

YMmeTn:

OTIPENENATH 3HAUCHUE (DYHKITAHN TI0 3HAUCHUIO apTyMEHTA MTPH Pa3IMUHBIX CIToco0ax 3a1anns (PyHKIHH,

CTPOUTH TpapuKu N3YUCHHBIX (DYHKITHH;

OTIMCHIBATH 1O TPaUKy U B MPOCTEHINNX CITydasX 1Mo (JOpMyJie TIOBEICHUE W CBONCTBA (DYHKIIHI, HAXOAUTH 1O TpaduKy
(dhyHKIIMM HanOOJTBIITNE U HAUMEHBITINE 3HAUCHUS,

BBHITIOJTHATH apU(I)METHUECKHIE NCHCTBHS, COUETAs! YCTHHIE U MICHhbMEHHBIC PUEMBI, TPUMECHEHHUE BHIUYMCITATETHHBIX
YCTPOHCTB, HAXOAUTh 3HAUCHHS KOPHS HATyPaJbHON CTETICHH, CTETICHH ¢ PAITMOHAILHBIM MTOKa3aTesieM, jJjorapudma,
UCIIOJIB3YSI PY HEOOXOAMMOCTH BHIYMCITATEIIFHBIC YCTPOMCTBA, TIOJIE30BATHCS OIMCHKOW W MMPUKHUIAKOHN TPH MPAKTHUECKAX
pacueTax;

MTPOBOJUTH TIO U3BECTHHIM (hOpMYJiaM | MpaBwiaM MpeoOpa3oBaHns OYKBEHHBIX BHIPAKECHUH, BKITIOYAIOIIAX CTETICHH,
paauKaibl, JorapuMbl © TPUTOHOMETPUUECKUE (DYHKITAH,

BBIUHCIIATH 3HAUCHHS YACTOBBIX M OYKBEHHBIX BBIPAXKCHUM, OCYIIECTBIISAA HEOOXOMMBIE TIOICTAHOBKY W TTPEOOPa30BaHNS,
BBIYHCIIATH MPOU3BOAHBIC U TIEPBOOOPA3HBIE IIEMEHTAPHBIX (DYHKITHIA, MCIIONIB3YS CIIPABOYHBIC MATCPHATBI,

HCCJIE0BATh B MPOCTEUINNX CITydasX (PyHKITHH HA MOHOTOHHOCTbD, HAXOUTh HAUOOJIbINNE 3HAUECHUA (PYHKIIMI, CTPOUTH
rpadpuKkyi MHOTOWICHOB W MTPOCTEHIITUX PAITMOHANBHBIX (DYHKIIMH ¢ UCTIOJIb30BAaHUEM alliapara MaTeMaTHUECKOTO aHaJTn3a;



® pemiaTh parMoOHATBHBIE, TOKA3aTEIbHBIC U JIOTApU(PMIUUECKIE YPAaBHEHHUS W HEPABEHCTBA, MPOCTCHINTNE UPPATMOHATBHBIC
Y TPUTOHOMETPUUECKHUE YPABHEHU A, KX CUCTEMBI.

YpoBeHb BO3MOKHOM MOATOTOBKH 00y4a0ILerocs

pemarh ypaBHEHUs, TPOCTEHIITE CUCTEMBI YpaBHEHHH, HCTIOB3Ys CBOHCTBA (PYHKITHI 1 X TPapUKOB;
BBIYMCJIATH IJIOIIAAN C UCIOJIb30BAHUEM TIEPBOOOPA3HOM;

WCIOJTB30BATh JJIA MPUOIM>KEHHOTO PEIICHUs YPAaBHEHUH U HEPABEHCTB TpadpuuecKuii METOT,
M300pakaTh Ha KOOPAMHATHOM MJIOCKOCTA MHOKECTBA PEIICHUN MPOCTEHIIINX YPABHEHUHN U UX CUCTEM.
CTPOUTH TpapuKu N3YUCHHBIX (DYHKITHH;

OTMCHIBATH 10 TpaduKy u 1Mo GopMyIie MOBEICHUE U CBOWCTBA (PYHKIHIA, HAXOIUTH IO TpaduKy PyHKITHH HAMOOIBIIHE U
HAUMEHBIITUE 3HAYCHUS,

HCII0JIb30BaThb HpHOﬁpeTeHHLIe SHAHUH 1 YMCHHS B HpaKTI/I‘IeCKOﬁ ACATCJIBHOCTH H HOBCCI[HCBHOﬁ AKU3HU JJI:

® TMPAKTUUYECKHUX PACcUETOB 1O (popmysiam, BKIFOUas (hOPMYJIBI, COACPIKAIINE CTCTICHH, PAANKAIIBI, JTOTapU(MBbI |
TPUTOHOMETPpHUUYECKHUE (DYHKITAHN, UCTIONB3YSI P HEOOXOIMMOCTH CIIPABOYHBIC MATEPHANTBI U TIPOCTEHTITHNE
BBIUMCIIATENBHBIE YCTPOMCTBA.

® OMNHUCAHUS C TOMOIILIO (PYHKIIHMI PAa3TMUHBIX 3aBUCUMOCTEH, MPEACTABICHHS X IpapUICCKH, HHTEPIPETAITNN TPadUKOB;

® pPENICHMS MPUKIIAIHBIX 33/1a4, B TOM YUCJIE CONAATbHO-YKOHOMHUYECKUX U (PH3UUECKUX, HA HAMOOIBIIIAE U HAUM CHBIIIHAE
3HAYEHHUS, HA HAXOXKJICHUE CKOPOCTH U YCKOPEHHS,

® TOCTPOCHUA U UCCIIEIOBAHUA MPOCTEHIINX MATEMATUYECKUX MOJICIICH.



COJAEPXKXKAHUE YUEBHOI'O ITPEJIMETA

Nerm\no Tena Kon-Bo KOHTPOJIbHBIC
4acoB paboThI

[ToBTOpEHUE 2 1

1 Tpuronomerpuueckre QpyHkmm 11 1

2 [Ipon3BoHAS ¥ €€ TEOMETPUYECKUH CMBICIT 10 1

3 [Tpumenenre MPOU3BOAHON K HCCIICTIOBAHUIO (PYHKITHIA 9 1

4 HuTerpan 7 1

5 Kom6unatopuka 7 1

5 DJIEMEHTBI TEOPUU BEPOATHOCTEH 7 1

6 Craructuka 5 1

7 Hroroeoe noBTOpeHne Kypca 10 1
BCETO 68 8

IHoBTOpEHHUE:

1 .TlokazarenpHas ¢hynkums. Jlorapupmuueckas ¢pynakius. 2. Tpuronomerpudeckue GopMynsl. TpUTOHOMETPUUECKHAC
ypaBHEHUSI.

1. Tpuronomerpuueckue PyHKIMU:

OO6macTb onpeneseHUs 1 MHOXKECTBO 3HAUCHHH (PyHKITHH. UETHOCTH, HEUETHOCTD, MEPUOANUYHOCTH TPUTOHOMETPHICCKUX
¢dhynaknumii. CoiicTBo pyHKIINHN y=cosx u ee rpaduk. CpolicTBo (hyHKIMH y= sinx u ee rpaduk. CroiicTBa u rpadmkn  PyHKIHIA
y=tgx n y=ctgx .O0paTHbIC TPUTOHOMETPHUCCKHUE (DYHKITHH.



2.11Ipou3BoaHAas U ee reoMeTpUUYECKUIl CMBICJI:

[Tpowssoanas. [Iponssonnas crenennoit ¢pynkimu. [Ipasuna muddepenuposanns. [Ipon3BoaHBIE HEKOTOPHIX JIEMEHTAPHBIX
dhyaknmi. ['eoMeTpruiecKnii CMBICIT TPOW3BOTHOM.

3.IlpumeHeHNe NPOU3BOAHOI K UCCJAEA0BAHUIO (PYHKIIUIA:

Bospacranne n yopiBanue GpyHKIMU. DKCTpeMyMbl (GyHKITHH. [[puMeHeHre MPpON3BOIHON K TOCTPOSHUIO IPapuKOB (hyHKITHIA.
HawnGonpiee v Hanmensbiniee 3HaueHue GyHknmn. Beimykinocts rpaduka GpyHKIui, TOukn neperuoda.

4.UuTerpa:

ITepBooOpa3znas. [TpaBuia HaxoXaAeHUS TTepBooOpa3HbIxX. 11Io1maas KpUBOIMHEHON Tpanenuu U HHTerpaji. Beruncinenue
WHTETpajIoB. Berunciaenue miomaneit ¢uryp ¢ moMoripio uHTerpanos. [[puMeHeHne MPON3BOHON HHTETPAIA K PEIICHUIO
MPAKTUYECKUX 3a/1a4

5. KomOunaTopuka:

[TpaBunio mpousseaeHus. [lepecranoBku. Pazmeienns. Couetanus u ux ceoricrsa. bunom HeroToHa.

6.2J1eMeHTBHI TEOpHHU BEPOSITHOCTEI:

CoObitusa. KomOunanus coobituii. [IpoTuBomnonoxkHoe coosiTue. BepostHocTh coObITHsA. ClIOKEHHE BEPOSITHOCTEH.
HezaBucumbie coObITHS. Y MHOKEHHUE BEpOATHOCTEN. CTaTUCTHYECKAs! BEPOSITHOCTb.

7.CTaTucTuKka:

Cnyuaitnbsie BenuuuHbl. LlenTpanbsHbie TeHACHIIMKA. Mephl pazbopoca.

8.UtoroBoe moBToOpeHue:

Pemenune 3ana4 Ha NOBTOPEHHUE



Ka.]'leHI[apHO — TEMATHICCKOC INIAHUPOBAHHUC

Neo Tema ypoka [ara [aTta ¢aKT KonnyecTBo yacos
npos
MosTopeHue 24
2.09
1. MokazaTenbHaa GyHKUmMA. Jlorapndmmyeckaa GyHKLUA.
2. TpuroHomeTpuyeckne ¢Gopmynbl. TPUrOHOMETPUYECKUE 6.09
ypaBHEeHusA.
TpuroHomeTpuueckme pyHKLUUN. 11y
3. Ob6nacTb onpeseneHma N MHOXKeCTBO 3Ha4YeHUN 9.09
TPUrOHOMETPUYECKUX QYHKL UM,
4, YETHOCTb, HEYETHOCTb, MEPNOANYHOCTD 13.09
TPUrOHOMETPUYECKUX QYHKL UM,
. . 16.09
5. YETHOCTb, HEYETHOCTb, MEPNOANYHOCTD




10.

11.

12.

13.

14.

15.

16.

TPUrOHOMETPUYECKUX QYHKL UM,

CeonctBa GYHKLMN Y = COS X U €& rpaduk.
CeomctBa GYHKLMN Y = COS X U €& rpaduk.
CeonctBa QyHKLUM y =Sin X 1 eé rpaduk.
CeonctBa QyHKLUM y =Sin X 1 eé rpaduk.
CsonctBa QYHKLUM Yy =tg X 1 eé rpaduK.
CsonctBa QYHKLUM Yy =tg X 1 eé rpaduK.
Ob6paTHble TpUroHomeTpryeckme GyHKUMN.
KoHTponbHaA paboTa no teme: « TpUroHOMETpUYECKME
GYHKUMN Y,

MpousBogHas n e€ reomeTpuUYecKuii cmbica.
[pounsBoaHan .

MpoussoaHaA cTeneHHON QyHKLUMM.

Mpasuna andpdpepeHunpoBaHUA.




20.09

23.09

27.09

30.09

4.10

7.10

11.10

14.10

18.10

21.10
25.10

10y




17.

18.

19.

20.
21.

22.

23.

24,

25.

26.

27.

Mpasuna andpdepeHumnpoBaHmA.

Mpoun3BoaHble HEKOTOPbIX 3/1eMEHTAaPHbIX PYHKLUNA.
Mpon3BoAHbIE HEKOTOPbIX 31EMEHTaPHbIX PYHKLUUN.

feomMeTpUYEeCKNN CMbIC NPOU3BOAHOM.
feomMeTpUYEeCKNN CMbIC NPOU3BOAHOM.

YpoK 0606weHns n cuctemaTmsalmm 3HaHUM

KoHTponbHaA paboTa no teme: «lpon3BoaHan n eé
reoMeTpPUYECKUM CMbICTY.

MpumeHeHne NPOU3BOAHOM K UCCNEe[0BaHUIO GYHKLIMNA.

Bo3pactaHue n ybbiBaHue GyHKUMM
Bo3pacTtaHue n ybbiBaHue GyHKLMM.
JKCTpEMYMbl PyHKLMH.

MpumeHeHMe NPOM3BOAHON K NOCTPOEHUIO rpadmKoB
OYHKLUNA.




28.10

8.11

11.11
15.11
18.11
22.11

25.11

29.11
2.12
6.12

9.12

9y




28.

29.

30.

31

32.

33.

34.

35.
36.

37.

38.

MpumeHeHMe NPOM3BOAHON K NOCTPOEHUIO rpadmKoB
OYHKLUNA.

Hanbonbliee M HaumeHbLuee 3Ha4YeHNs QYHKLUM.
Hanbonbliee n HaumeHbLlee 3Ha4YeHMNA GYHKLMMN.

KoHTponbHasa paboTta no Teme: «[pumeHeHue
MPOU3BOAHOM K UCCNEA0BAHUIO GYHKLUN»

YpoK 0606weHns n cuctemaTmsalmm 3HaHUM

UHTerpan.

MepBoobpasHas.
MepBoobpasHas.

MpaBuna HaxoXKAeHUA NepBoobpasHbIX.
Mnowasb KPMBOAMHENHON TpaNeumm n NHTerpan .

BbluMCAEHME UHTETPANOB. BbluMCAEHUE NAOWAAEN C
NMOMOLLIO MHTErPasIOoB.

BbluMCAEHME UHTETPANOB. BbluMCAEHUE NAOWAAEN C
NMOMOLLIO MHTErPasIOoB.




13.12
16.12

20.12
23.12

27.12

30.12
13.01
17.01
20.01
24.01

27.01

74




39.

40.

41.

42.

43

44,

45.

46.

47.

48.

49,

KoHTponbHaA paboTta no teme: «lepBoobpasHan u
NHTErpan».

KombuHaTopukKa.
[MpaBunio npousseseHUA.
[NepecTaHOBKMW.

PazmellueHunA
CoyeTaHMA N NX CBOMUCTBA.

buHom HbroTOHA.

YpoK 0606LweHns n cuctemaTmsaumm 3HaHUM.
KoHTponbHasa paboTta no teme: «KombuUHaTOpMKa.»
dNeMeHTbl TEOPUMN BEPOATHOCTEN.

KombuHauma cobbitnin. MpotneononoxHoe cobbitue.
BepoAaTHOCTb CO6bITUA.

CnoxkeHune BepOATHOCTEMN.




31.01

3.02
7.02
10.02
14.02
17 02
21.02

24.02

28.02

3.03
7.03

74

74




50.

51.

52.
53.

54.

55.

56.

57

58

59.

60.

CnokeHune BEpPOSATHOCTEMN.

CTaTuCTMYECKana BepPOATHOCTb.
YpoK 0606LeHns n cuctemaTmnsauma 3HaHUm.
KoHTpo/bHaA paboTa no teme: «31eMeHTblI TEOpPUMU
BEPOATHOCTEN.»
CraTtucrtuka.
CnyyanHble BEIMYUHDI

LeHTpanbHble TEHAEHUNU

LeHTpanbHble TEHAEHUNU
Mepbl pa3bpoca.

KoHTponbHaA paboTta no teme: «CTaTUCTUKa»
Utorosoe noBTOpeHue Kypca anrebpbl u Hauan
MaTemMaTUM4YeCKoro aHaausa.

BbiparkeHna n npeobpazoBaHuUA.

BbiparkeHna n npeobpazoBaHuUA.




10.03
14.03
17.03
21.03

4.04
7.04
11.04
14.04
18.04

21.04
25.04

54

10y




61.

62.

63.

64.

65.

66.

67.

68.

YpaBHEHNA U HEPABEHCTBA.
PelweHne nokasaTe/ibHbIX yPaBHEHUN.

PeweHne norapmuPpmmnyecknx ypasHeHuNn.

PelieHne TPUroHOMETPUYECKUX YPABHEHU .

PelieHne TPUroHOMETPUYECKUX YPABHEHU .

PelueHuMe NoKazaTesibHbIX U NOrapupmMmnyecKmx
HEPaBEHCTB.

Hanbonbliee n HaUMeHbLIee 3Ha4YeHUE QYHKLUM Ha
oTpeskKe.

JKCTpeMyMbl PyHKLMM.




28.04

2.05

5.05

9.05

12.05

16.05

19.05

23.05




COI'JTACOBAHO

3amectutenb aupekropa no YBP
(C.H. Makapenko)

« » 2021r.



MyHununajbHoe OI0AKeTHOE 00me00pa30BaTE/IbHOE YUPE:KIACHHE Y TJICropcKasi CpeaHss
001meo0pa3zoBaTe/ibHAs MIKO0JIA.

Hupextop mkonsl..  (H.FKO.Acradnena)
ITpuka3z Nelll ot 30.08.2021r

PABOYAS IMPOI'PAMMA
no reomerpuu i 7— 11 knaccos

HA 2021-2022 YYEBHBIN TI'OJL.

Yuurens: Aprémenko H.O.



IHHOACHUTEJIbBHASA 3AIINCKA.

[Iporpamma cocTaBicHa Ha OCHOBE (heAcpabHOTO KOMIIOHEHTAa TOCYJapCTBEHHOrO CTaHaapTa obmiero oopasosanus, 2004,
MPUMEPHOH MpOrpaMMbl 110 MaTeMaTHKe OCHOBHOTO oOmero obpa3oBanus, @QenepaapbHOro TEpedHs y4YeOHHKOB
peKoMeHA0BaHHBIX MuHucTepcTBOM 00pazoBanus Pocculickoit deaepaliny K UCMOIb30BAHUIO B 00pa30BaTEIbHOM MPOLIECCE B
o01e00pazoBaTenbHbIX yupexkacHuax Ha 2021-2022 ydeOHbIN roa, ¢ yuyeToM TpeOOBaHWM K OCHAIEHHUIO O0pa3oBaTEIbHOTO
MPOIIECCa B COOTBETCTBUU C COACPKAHUEM HAMOJHEHUS YUE€OHBIX MPEAMETOB KOMIIOHEHTA TOCYJAPCTBEHHOIO CTaHAapTa OOIIEro
00pa3oBaHuA, aBTOPCKOT0 TEMATUUYECKOT0 TJIAHUPOBAHKA YU€OHOTO Marepuaja, 0a3ucHOro yueOHOro IjiaHa.

Pabouas nporpamma no reometpuu B 7-9 kiacax k yueOHuky AtanacsH JI.C. yueOuuk «l'eometpust 7-9».
o0111e00pa3zoBaTeNbHbIX yupexaeHui - M.: [Ipocsemenue, 2013r.
Pabouas nporpamMmma cocTaBj€Ha HA OCHOBE HOPMATHUBHBIX JJOKYMEHTOB:

denepaabHBIA KOMIIOHESHT TOCYAAPCTBEHHOTO 00Pa30BaTEIbHOTO CTaHIaPTa HAYAILHOTO O0IIEro, OCHOBHOTO OOIIETO U
cpennero (moHoro) obmero obpazosanus - M.: [lpoda, 2004,

[Iporpammoit mo maremaTuku st 00mMIe00pa30BaTEIBHBIX MIKOJ, TUMHA3wWi, jureeB. M3marenbctBo «/lpoday.
®denepanbHbIA 0a3UCHBIN yUeOHBIN TJIaH TS cpeaHero (TIoHoTo) obmiero oopa3oBanus [lean oOydeHns MaTeMaTHKHU B
o01meoOpa3oBaTeIbHOM MIKOJIE ONPEACIIIOTCS €€ POJIBIO B Pa3BUTHH OOIECTBA B IIEJIOM M (DOPMUPOBAHUN JTHIHOCTH KAXKIOTO
OTJICITFHOTO YEJIOBEKA.

CornacHo denepanpHoMy Oa3HCHOMY yueOHOMY IUTaHY MJId oOpa3oBaTelbHBIX yupekacHHuit Poccuiickoit ®enepanuu Ha
U3YUYEHHE reoMeTpuu B7- 9 Kaccax OTBOAMTCS 2 4 B HEAEIIO, Bcero 684acos.

JlaHHO€ TJIAaHUPOBAHHUE OMPEACNISAET JOCTATOUHBIH O00bEM yueOHOrO0 BPEMEHM JIsl MOBBIIICHUS MAaTeMaTHYECKHUX
3HAHUHW y4YallUXCS B CPEAHEM 3BEHE IIKOJbI, YIYUIICHUS YCBOCHUS APYrUX yueOHbIX npeamMeToB. B Tom uwncie: KoHTposibHBIX
padoT — S54acoB , KOTOPbIE paclpeiesieHbl MO pa3jaeiaM clieayronM oopazom: «Bektopei» luac, «Metoa koopauHaty 1 dac,
«COOTHOIIICHUST MEXKIy CTOPOHAMU M yIJlaMu TpeyrojibHuka» 1 yac, «/[inHa OKpY>KHOCTM M IUJIOAAs Kpyra» 1 uac,
«JIpmxenus» 1 yac. OcTtapisaio 3a COOOM MPaBO BHOCHTh HM3MEHEHHA B TEKCThl KOHTPOJBHBIX PaboT.



[TpomesxyTouHas aTTecTanys MPOBOAUTCA B (JOPME TECTOB, CAMOCTOSTEHHBIX, IPOBEPOUHBIX PAOOT M MATEMATHUCCKUX
qukTanToB (o 10 - 15 MUHYT) B KOHIIE JIOTHUECKH 3aKOHYCHHBIX OJIOKOB yaeOHOTO MaTepraiia Y poBeHb 00yueHHs — 0a30BbIH

ILnannpyembie pe3yjibTaTbl OCBOEHHSI Kypca reoMeTpu. 7 KJacc.

['eomerpuueckne ¢urypsl m wx cBoiicTBa. M3MepeHme TeOMETPUUSCKAX BEITHMUWH.

B pesynomame uzyuenusi Kypca eeoMempuu yuauuecst OOJIICHbL.

-IIOHAMATh, YTO TEOMETPHUUECCKHE (DOPMBI SBJISIOTCS HICATU3NPOBAHHBIMA 00pa3amMu pPeajbHBIX OOBEKTOB, HAYUHUTHCA
WCITIOJIb30BATh TEOMETPUUCCKHI S3bIK JUISl OMUCAHHUS TMPEAMETOB OKPYXAIOMEr0 MHpPA; MOJYyYHUTh MPEACTABIICHUE O
HEKOTOPHIX 00JIACTAX TPUMEHCHHUS TEOMETPUHM B OBITY, HAyKe, TEXHHUKE, MUCKYCCTBE,

-pacrio3HaBaTh HA YEPTEKAX M MOJCISIX TeOMETpPUUeCKHe (UTYPHI(OTPE3KH, YTJIbl, TPEYTOJbHUKH W WX YAaCTHHIC BUJIBI,
YETHIPEXYTOJbHAKH M WX YaCTHBIC BWJIBI, MHOTOYT'OJIbHUKH, OKPY)XHOCTH, KPYT), M300pa’kaTh YKa3aHHBIE TEOMETPHUUCCKHE
(UTypBI; BBITIONHATH YEPTEXKH IO YCIOBHUIO 33]1a4M,

-BJIaJICTh TPAKTUYCCKAMH HABBIKAMH HWCIIOJIB30BAHMS TEOMETPHUECKHX WHCTPYMEHTOB IS HM300pakeHWs (UTYP, a TaKKe
JUTSI. HAXOXKJIEHUSA JUTMH OTPE3KOB M BEIIMYWH YTJIOB,

-pemmaTh 3aJaud Ha BHIYKCICHUE TCOMETPHUYCCKUX BEIIMUWH(IJIMH, YTJIOB, TUIOMAJCH), MPUMEHAS HM3YUEHHBIC CBOHCTBA
¢uryp u ¢GopMysbl W MPOBOAA apTyMEHTAIMIO B XOJ€ PEIICHUA 3a/1ad,

-pemiath 3aJa4d Ha JI0Ka3aTelbCTBO;

-BJIaJICTh AJTOPUTMAMH PEIICHUS OCHOBHBIX 33/7ad Ha TIOCTPOCHHE.

ILnannpyembie pe3yjibTaThbl 0CBOEHHSI Kypca reomerpuu. 8 kjacec.

B pezynemame uzyuenus xypca ceomempuu y4auuecs OONNCHbL:

-IIOHAMATh, YTO TEOMETPHUUECCKHE (DOPMBI SBJISIOTCS HICATU3NPOBAHHBIMA 00pa3amMu pPeajbHBIX OOBEKTOB, HAYUHUTHCA
WCMOJIb30BATh T€OMETPUUECKUN A3BIK JJII ONMUCAHUSA MPEAMETOB OKPYKAKOIIET0 MHUPA, MOJYYUTh MOPEACTABICHHUE O
HEKOTOPBIX 00JaCTAX MPUMEHEHUA T€OMETPUU B OBITY, HAyKe, TEXHUKE, HCKYCCTBE,

-pacrio3HaBaTh HAa YEPTEKAX M MOJCISIX TEOMETpPUUECKUEe (UTYPHI(OTPE3KH, YIIIBI, TPEYTOJIBHUKH W WX YaCTHBIC BH/IBI,
YETHIPEXYTOJbHAKH W WX YaCTHBIC BWJIBI, MHOTOYTOJIbHUKH, OKPYXHOCTH, KPyT), W300pakaTh yKa3aHHBIC T€OMETPUUCCKUE
(UTypBI; BBITIONHATH YEPTEXKH IO YCIOBHUIO 33]1a4M,



-BJIaJICTh TPAKTUUCCKAMH HABBIKAMH HWCIIOJIB30BAHUA TCOMETPUUECKUX HHCTPYMEHTOB JJIA M300pakeHHs] (UTYp, a TaKKe
JUTSL. HAXOXKJIEHWUA JUTHH OTPE3KOB W BEJMYHH YTJIOB;

-pemmaTh 3aJaud Ha BHIYKCICHUE TCOMETPHUYCCKUX BEIIMUWH(IJIMH, YTJIOB, TUIOMAJCH), MPUMEHAS HM3YUEHHBIC CBOHCTBA
¢uryp u ¢GopMynbl W MPOBOMA APTYMEHTAIIMIO B XOJI€ PEIICHWA 3a/1ad,

-pemiath 3aJa4d Ha JI0Ka3aTelbCTBO;

-BJIaJICTh AJTOPUTMAMH PEIICHUS OCHOBHBIX 33/1ad Ha TIOCTPOCHHE.

ILnannpyembie pe3yJjbTaThl 0CBOEHHSI Kypca reomerpuu. 9 kiacc.

B pe3yabTaTe n3ydeHusi Kypca reoMmeTpuu 9-ro kjacca ydyaimuecsi 10J5KHbl YyMeETh:
-MOJIb30BATHCS TEOMETPUUECKUM S3BIKOM JIJIsI OMUCAHUS MPEIMETOB OKPYKAOIIETO MUPA,
-pacIio3HaBaTh TE€OMETPUUCCKIE (PUTYPHI, PA3IMUATh UX B3AMMHOE PACTIOIOKCHHE,
-n300paxaTh TeOMETPUUECKUe (PUTYPHI;, BHITIOTHATH YEPTEKH MO YCIIOBHIO 3a71a4; OCYIIECTBIIATH MpeoOpazoBanue Guryp;
-BBIYUCIIATh 3HAUEHUS TEOMETPHUYCCKUX BEAWYMH (UIMH, YIJIOB, IUIOMIAZACH), B TOM UHWCJIE. ONPEACNITh 3HAYCHUE
TPUTOHOMETPUUYECKUX (DYHKIIUH IO 3aJaHHBIM 3HAYEHUSAM YTJIOB, HAXOJAUTh 3HAUCHHS TPUTOHOMETPUUYECKUX (PYHKITHI TIO
3HAYEHHUIO OJHOW W3 HUX, HAXOJWTh CTOPOHBI, YIJbl W IUIOIIAJA TPEYTOJBHHUKOB, AYr OKPY>KHOCTH, IUIOINAJECH OCHOBHBIX
reOMETPUIECKUX (QUTYp U PUTYP, COCTABJICHHBIX U3 HHUX;
-peraTh TEOMETPUUYECKHAE 3a/IaHWsd, ONMHPAsCh Ha W3YUYCHHBIC CBOWCTBA (UTYP W OTHOMICHWH MEXKIY HUMH, NPUMEHSA
JIOTIOJIHUTEIIbHBIE MOCTPOECHUS, aIreOpanuecKuii 1 TPUrOHOMETPUUECKUH alnapar, COOOPaXKEHUSI CUMMETPUY,
-[POBOJIUTh JOKA3aTEIbHBIC PACCYKACHUSA MPU PEIICHUU 3a]a4, UCIIOIb3Ysl U3BECTHBIE TEOPEMbI, OOHAPYKUBAsA BO3MOKHOCTH
JUISL KX UCTIOJIb30BAHUS,
-pemaTe MPOCTEUINE TNTAHUMETPUYECKHE 3a1a4H B MPOCTPAHCTBE



-7 COJAEP)XAHUE OBYYEHMUSI.

1.HavaabHble reomerpuueckue ceaenus. (114)

Hauanpasie monsTus tuianuMerpuun. ['eomerpuueckue ¢urypsl. [lonarue o pasenctse ¢uryp. Orpe3ok. PaBeHCTBO
oTpe3koB. J[mMHa oTpe3ka u €€ cBoiicTBa. Yroj. PaBeHcTBo yrioB. Benwuwna yria u e€ cpoiictBa. CMEXKHBIE
BEPTUKAJIbHBIE YIJIBI U HUX CBOMcCTBA. [leprnieHAUKYNSIpHBIE MPsSMBbIC.

OcHOBHas TIENTb- CHCTEMATU3UPOBATh 3HAHUS YYAIUXCA 00 OCHOBHBIX CBOMCTBAX MPOCTEUITUX TEOMETPUUECKHX (HUTYP,
BBECTH TIOHATHE PaBEHCTBA (HUTYD.

2. Tpeyroabuuku. (184)

TpeyronbHuk. [Ipu3Haku paBeHCTBA TPEYrojbHUKOB. llepnenaukyndap k npsmoil. MenuaHbl, OUCCEKTPUCHI U BBICOTHI
TpeyrojibHUKa. PaBHOOEIPEHHBIA TPEYroJbHUK M €ro cBokcTBa. OCHOBHBIE 33Ja4M HA TMOCTPOCHHE C MOMOIUBIO LUPKYJIA
U JINHEWUKH.

OcHoBHas 1eNb- CPOPMUPOBATH YMEHWE JOKA3bIBAaTh PABEHCTBO JAHHBIX TPEYTOJBHUKOB, OMHUPAsICh HA HM3YUCHHBIC
MPU3HAKK, OTPA0O0TATh HABBIKM MPOCTEHINWX 3aJay HA MOCTPOCHHE C TMOMOIIbIO LUPKYJIA U JIMHCHKH.
3.I1apansenbHbie npsmbie. (134)

[Tpu3Haku mapajiyieIbHOCTH MPAMBIX. AKCHMOMa NapaJyieabHOCTH OpsAMbiX. CBOHCTBA MapaJUICIbHBIX MPAMBIX.
OcHOBHas 1i€/b- 1aTh CUCTEMATUUECKUE CBEJICHHS O MAPAJUICIbHBIX MPSAMBIX, BBECTH AKCHUOMY NapPaJUICIbHBIX TPSIMBIX.
4.CooTHOLIEHHSI MEXAY CTOPOHAMH M YIJaMu TpeyrojbHuka. (20u4)

CymMma yryioB TpeyrojibHuka. COOTHOIIEHUS MEXAY CTOPOHAMHM M YIJlaMu TpeyrojibHuka. HepaBeHCTBO TpEyrojbHUKA.
HexoTopbie cBoOWcTBa OpSIMOYTOJIbHBIX TPEYTrOJIbHUKOB. [Ipu3Haku paBeHCTBA OPSIMOYTOJIbHBIX TPEYTOIbHUKOB.
PacctostHue oT Touku 0 mpsimoil. PaccrosiHue MexAy Mapajuie/ibHbIMU MPSAMBIMHU. 3a/1aud Ha MOCTPOCHHUE.
S.IToBTOpeHue. (84)

HauanbHbie reomeTrpuueckue cBeacHUs. Ipu3HaKyW paBEeHCTBA TPEYroJIbHUKOB. PaBHOOEAPEHHBIN TPEYroJibHUK.
[TapanneneHpie npsMble. COOTHOILICHHS MEXKJIYy CTOPOHAMH W YIVIAMH TPEYrOJIbHHUKA. 3aJaud HAa MOCTPOECHHE.



Ne, Coaepxanue 00y4eHust lo
nporpamMmme
1. | HauanbHble reOMETPUUECKHUE CBEICHUS. 11
| 2. | Tpeyrompauku. 18
3. | IlapannenbHbie TpsMBIE. 13
4. | COOTHOIIEHHA MEXK]ly CTOPOHAMH W YTJIAMH TPEYTOJIbHUKA. 20
| 5. | Hosropenue. 8
6. | Uroro 704
-7 KAJIEHJIAPHO-TEMATHYECKOE TINIAHUPOBAHHUE.

No | Tema ypoka Hara Jlara daxr Kon-Bo wacos
10 TJIaHy
HauaabHble reomMerpuyeckue CBeAeHUS. 11u
1. |Ilpsmas u OTpE30K. 3.09
2. | Jlyu u yrom. 7.09
3. | CpaBHeHHE OTPE3KOB M YIJIOB. 10.09
4. | I3mepeHne OTPE3KOB. 14.09




10

11

12.

13.

14.

15.

16.

17.

Pemenne 3amau no teme «M3mepenue
OTPE3KOBY.
HNamepenne yrios.

CMexHble U BEPTUKAJILHBIC YTJIbI.
[lepnenauKynsSpHbIE MPAMBIE.

Pemenve 3amau. [loaroroBka kK KOHTPOJBHOM
padorte.

KontponbHas pabora mo teme: «HauambHbie
TCOMETPUUCCKUE CBEIACHUSY.

AHaJIN3 KOHTPOJIbHOU paboTh

TPEYI'OJIbHUKMN.

TpeyronpHuk.

[lepBbIii TIpU3HAK PaBEHCTBA TPEYTOJIBHUKOB.
Peuienne 3amau Ha nmpuMmeHeHuwe | mpu3Haka
PaBEHCTBA TPEYTOJbHUKOB.

MenuaHnbl, OUCCEKTPUCHL U BBICOTHI

TPEYTONbHHKA.
CaoiicTBa paBHOOEIPEHHOTO TPEYTrOJbHUKA.

Peuienune 3amau no teme: «PaBHOOEpEHHBIM
TPEYTOJbHUKY.

17.09

21.09

24.09

28.09

1.10

5.10

8.10

12.10

15.10

19.10

22.10

26.10

9.11




18y




18

19.

20.

21.

22

23.

24.

25

26.

217.

28.

29

Btopo#i mpu3Hak paBE€HCTBA TPEYTrOJbHUKOB.
Peuienue 3amau Ha mpUMEHEHHE 2 TMPU3HAKA
PaBEHCTBA TPEYTOJbHUKOB.

Tpetuit mpu3HaK paBEHCTBA TPEYTOJbHUKOB.
Peliienne 3amau Ha MPUMEHEHUE MPU3HAKOB
PaBEHCTBA TPEYTOJbHUKOB.

OKpY»HOCTb.

[Ipumepsl 3aaa4 HA TOCTPOCHUE.

Pemenne 3amad Ha MOCTpOECHUE

Peliienne 3amau Ha NPUMEHECHHE MPU3HAKOB
PaBEHCTBA TPEYTOJbHUKOB.

Pemenne 3amau.

Pemenne 3amau.

ITonroToBKka K KOHTPOJILHOW padoTe.
KontponsHasa paboTta mo Teme:
«Tpeyroneaukny.

AHaJIN3 KOHTPOJIbHOU pabOThI.

ITAPAJUVIEJIBHBIE TTPSAMBIE.

12.11

16.11

19.11

23.11

26.11

30.11

3.12

7.12

10.12

14.12

17.12

21.12
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30

31

32.

33

34

35.

36.

37.

38.

39.

40.

41

[Ipu3Hakn mapajuieIbHOCTH MPAMBIX.
[Ipu3Hakn mapajuieIbHOCTH MPAMBIX.

[TpakTrueckure cnocoObl MOCTPOEHUA
MapajUIe/IbHBIX MPSAMBIX.

Peuienune 3amau no teme: «IIpusnaku
MapauIeIbHOCTH MPSIMBIX)»

AKcrOMa MapauIeibHBIX MPSAMBIX.

CaoiicTBa MmapaieibHBIX MPSAMBIX
CaoiicTBa Mapajuie/ibHbIX MOPSIMBIX.

Pemenne 3amau no teme: «llapannenbHbie
TIPAMBIEY .

Pemenne 3amau no teme: «llapannenbHbie
TIPAMBIEY .

Pemenne 3amau teme: «llapamiensHbie
TIPSAMBIEY ..

[ToarotoBka K KOHTPOJBHOW padorte.

Kontponwshasa pabdorta no teme: «[lapannenbHbie

MIPSAMBICY.
AHaJIN3 KOHTPOJIbHOU pabOThI.

24.12

28.12

14.01

18.01

21.01

25.01

28.01

1.02

4.02

8.02

11.02

15.02







42

43.

44

45

46

47

48.

49

50.

51

52.

COOTHOIEHUA MEXAY
CTOPOHAMMU N VYI'JIAMH
TPEYI'OJIbHUKA.

CyMMa yrJioB TpeyroJibHHKA.
CymMa yryioB TpeyrojibHuKa. PeliieHue 3amad.

COOTHOIIIEHUST MEXKIYy CTOPOHAMHU U YTIJaMH
TPEYroJIbHUKA

COOTHOIIIEHUST MEXKIYy CTOPOHAMHU U YTIJaMH
TPEYroJIbHUKA

HepasencTBo TpeyrosibHUKA.

Pemenne 3amau. [loaroToBka kK KOHTPOJIBHON
padorte.

Kontponwshas padora nmo teme: «Cymma yriioB
TPEYTOJILHAKAY.

AHaJIN3 KOHTPOJIbHOU pabOThI.

[IpssMOyroabHBIE TPEYTOJBHUKH H WX
CBOWCTBA.

Pemenne 3amad Ha NMpUMEHEHWE CBOWMCTB
MPAMOYTOJBHBIX TPEYTOJbHUKOB.
[Ipu3Haku paBeHCTBA MPAMOYTOJBHBIX

18.02

22.02

25.02
1.03
4.03
8.03
11.03
15.03
18.03

22.03
1.04
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53.

54.

55.

56.

57

58.

59.

60.

TPEYTOJIbHUKOB
[IpamoyrosbHbIil TpeyroapHUK. Pemenne 3amau.

Paccrosanme ot Toukm no mpsmou. PacctosHue
MEXAY MAPAJUICTIBHBIMUA MPSIMBIMHU.

[TocTpoeHne TPEYroJBHUKOB MO TPEM
AJIEMEHTAM.

[TocTpoeHne TPEYroJBHUKOB MO TPEM

DJICMCHTAM.

[TocTpoeHnE TPEYrOJbHUKOB MO TPEM
ajeMeHTaM. Pelienue 3aaau
Pemenne 3amad Ha mocTpoeHHME.

Pemenne 3amad. [loaroroBka kK KOHTPOJBHOM
padorte.

KontponwsHasa pabota mo Teme:
«I[IpAMOYTONBHBIA TPEYTOTBHHKY.

5.04

8.04

12.04

15.04

19.04

22.04
26.04

29.04







61

62

63

64.

65

66.

67.

68.

69

70

AHaJIN3 KOHTPOJIbHOU pabOoThI.
INOBTOPEHUE.

HauanpHble TEOMETPHUECKHE CBEIICHWA.
[Ipu3Haku paBEeHCTBA TPEYTOJHHUKOB.
PaBHOOEAPEHHBIN TPEYTOIBHUK.
[TapanennbHbIE TIPSAMBIE.

[TapanennbHbIE TIPSAMBIE.

CooTHOITICHUST MEXAY CTOPOHAMH H YTJIAMH
TPEYTOJbHUKA.

3agaun Ha MOCTPOCHHUE

Hrorosas camocrtoAtenbHas padorta.

3.05

6.05

10.05

13.05
17.05
20.05
24.05

27.05
31.05







I'-8 COJAEPKAHHUE OBYYEHMWSI.

1.YerbipéxyroabHuxu(144.).

[ToHATHA MHOTOYrOJIBHHMKA, BBIMYKJIOTO MHOroyrojbHuka. [lapamienorpamm w ero cpoiictBa. Tpanenwms.
[IpssmoyrompaUK, poM0O, KBaapaT W WX cBoiicTBa. OceBas W IEHTPAIbHAs CHMMETPHA.

OcHOBHast TIeNb - IaTh YYaIlIUMCSl CHCTEMATHUYCCKHE CBEACHHUS O YETHIPEXYTONBHUKAX W WX CBOMCTBAxX; c(hOpMHUPOBATH
MPEACTaBIICHAS O (UTypaX, CHMMETPUYHBIX OTHOCHTEIIFHO TOUKM WM TMPsAMOH. JlokazaTenbcTBa OONBIIMHCTBA TEOPEM
JAHHOTO pa3jeiia MPOBOAATCS C OMOPOW HAa TPHU3HAKK PABEHCTBA TPEYTOJILHWKOB, KOTOPHIC HCIOJB3YIOTCS W TPH
pemieHny 3a7a4 B COBOKYIMHOCTH C TPUMEHEHHMEM HOBBIX TeopeTrnueckmx haktopos. [loaTomMy m3ydeHHE TEMBbI
HAUMHACTCS C MOBTOPCHHS MPHU3HAKOB PABEHCTBA TPEYTOJIBHUKOB, KOTOPHIE TPOBOASATCS B XOJA€ PEIICHHS 3ajad.
2.01Lnomaau ¢uryp.(144).

[TonsTie TUTOMAAM MHOTOYTONBHUKA. [lmomanm mpaMoyronbHUKA, TapauiesiorpaMMa TPEYTOJIbHUKA, TPATSIiu.
Teopema Iludaropa.

OcHoBHas TeNb- CPOPMUPOBATH Y yUAITUXCS TIOHATHE TUIOMIAAW MHOTOYTOJIBHUKA, Pa3BUTh YMEHHE BBIUMCIISATH
mwiomaan Guryp, MPUMEHsAS W3YUeHHBbIC CBOHCTBA W (opmyssl, mpuMeHATh Teopemy [lmdaropa.

Boeraucnenne miommaneli MHOTOYTOJIBHUKOB SIBJISIETCSI COCTAaBHOW YacThIO PEIIECHUS 3a7ad HA MHOTOTPAHHUKH B Kypce
crepeomerpur. [[oATOMY OCHOBHOE BHUMAHHE YACTACTCS (POPMHUPOBAHHIO

MPAKTUYCCKAX HABBIKOB BBIUMCCHUS TUIOMIAJACH MHOTOYTOJIBHHUKOB B XOJ€ pelieHus 3amad. B sroit ke Teme
yuamuecs 3HAKOMATCA C TEOPEMOM OTHOIICHWW TUIOMAACH TPEYTrOJIbHUKOB, UMEIONINX 10 PaBHOMY YIiy. OTa
TEOpeMa WrpacT BAXKHYIO POJIb MPU H3YUCHUIO TOAO0OHMS TpeyronbHUKOB. JlokazatenbcTBO Teopembl [ludaropa Beaércs
C OMOpoW Ha 3HAHWA YyYaIuXcsd CBOWCTB mmiomaneii. OCHOBHOC BHHMAaHHE 3/1€Ch JODKHO YACHATHCSA PEIICHHUIO 3ajad.
3.1lopo0HbIe TpeyroabHuku(194).

[TonoGusie Tpeyrompaukyr. [Ipu3Hakm momoOus TpeyroiabHUKOB. [IpuMeHeHne mogo0us K TOKa3aTeNIbCTBY TEOPEM H
pemennio 3anad. COOTHOIIECHUS MEXKAY CTOPOHAMH M YIJIaMW TPSAMOYTOJIBHOTO TPEYTOJIbHUKA.

OcHoBHas 1eNb- CPOPMUPOBATH TOHATHE MOAOOHBIX TPEYTOJBHUKOB, BHIPAOOTaTh YMEHWE TPUMEHSTH TPU3HAKA
noo0usT TPEYTOIBLHUKOB, C(HOPMHUPOBATH amnmapar PErieHUs MPSAMOYTOJBHBIX TPEYTOIHHUKOB.



IIpumeHenue MeToaa moA0OHMS TPEYTOJIBHHUKOB K JIOKA3aTEIbCTBY TEOPEM ydallluecs H3y4daloT Ha MPUMEPE TEOPEMBI O
CPEeAHEN JIMHUM TPEYTOJIbHUKA.

Pemenne 3amad Ha MOCTPOCHHE METOJOM MOAOOHUS MOXKHO PACCMOTPETh C YYaIUMHUCS, WHTEPECYIOIMMUCS
MaTEMaTHUKOM.

BaxkHyio posib B WM3YUCHHM MATEMATHKH, TaK W CMEXHBIX JUCIHILIAH (0COOCHHO (PM3WKHM) WTPAIOT TMOHSATHS CHHYCA,
KOCMHYCAa W TAHT€HCAa OCTPOTO yIyia MPSAMOYTOJBHOTO TPEYTrOJIbHUKA, ¢ KOTOPBIMH

yyaluecs 3HaKOMATCA NPH HM3YYEHUM JAHHOW Tembl. OCHOBHOE BHUMAHUE YJIENAETCSA BBIPAOOTKE HABBIKOB B PELICHUH

MPAMOYTOJIBHBIX TPEYTOJIbHUKOB.

4.0xpyxkH0CTB(174).

KacarenbHas k okpyxHocTH M €€ cBoiicTBa. LleHTpanbHbie W BHHcaHHble yribl. (UeTbipe 3amedarenbHbIE TOUKH

TpeyronbHuKa). BrnrcanHas u ommcaHHas OKpPY>KHOCTb.

OcHOBHas 1ENb- JaTh YYALIUMCS CUCTEMATU3UPOBAHHBIE CBEACHHS 00 OKPY)KHOCTM M €€ CBOWCTBAX, BIMCAHHOW W

ONMCAHHOU OKPY>KHOCTAX.

HoBbIMU MOHATHAMM B JAHHOH TeMe M yyamuxca OyayT TMOHATUSA BIWCAHHOW W ONMHCAHHOM OKPYXXHOCTEH,

BIIUCAHHOTO yrja. YCBOCHHE 3TOr0 Marepuana MpOXOAUT B XOJAE PELICHHUS 3aJa4y W OPH J0KA3aTeIbCTBE TEOpeEM 00

OKPYXXHOCTSIX, BIMCAHHBIX B TPEYTOJbHUK M OIMWCAHHBIX OKOJIO HEero. Marepuan, CBSI3aHHBI C H3YYEHUEM

3aMeyYaTeIbHbIX TOYEK TPEYroJIbHWKA, MOYKHO paccMaTpUBaTh B O3HAKOMUTENBHOM MiaHe. OJHAKO CBOMCTBA

OMCCEKTPHCHI YIJIA WIPAOT BAXKHYIO POJIb BO BCEM KypCcE€ I€OMETPUM- MM HYKHO YJIENATh JOCTATOYHO BHUMAHUS.
S.IloBTopenne. Pemenne 3agau.(64)

Ne, Conepxanue 00y4eHust lo
nporpamMmme
1. | UeThlp€XyroabHUKU 14

| 2. | [Tnomany dhuryp | 14 |




[-8

3. | [lonoOHbBIEC TPEYTOJLHUKH 19
4. | OkpyXHOCTh 17
5. | Mosropenne. Penrenue 3anau. 6
6. | Uroro 70

Ka.HCHI[apHO-TeMaTH‘IeCKOe IJIAHUPOBAHHUC.




No Tema ypoka Hara npos Hara daxr | Kon-Bo
4acoB

1. | BBogHOE MOBTOpPEHHE. 3.09

2. | BBoaHoe moBTopeHue. [Ipm3Haku paBeHCTBA TPEYTOJILHUKOB. 7.09

YeTbIpéxyroJbHUKH.

144

3. | MHOTOyTOJIbHUKH. 10.09

4. | MuoroyronsHuku. Permenue 3amad. 14.09

5. | Ilapammenorpamm. 17.09

6. |IIpusHaku mapasuienorpaMmma. 21.09

7. | Pemenne 3amaud no teme: «llapamnenorpamm» 24.09

8. | Tpanenus. 28.09

9. | Teopema daneca. 1.10

10 | 3amaum Ha TOCTPOEHUE. 5.10

11. | IIlpsasmMoyroibHUK. 8.10

12. | Pom6. Ksanpar. 12.10

13. | Pemienne 3amau no teme: « HeThIPEXYTOTBHUKIY. 15.10




14.

15.

16

17.

18.

19.

20.

21.

22.

23

24.

25.

26.

OceBast U UEHTpajbHAsA CUMMETPHUSL.

Peuienune 3amau no teme: «UeThIpEXYTOJbHUKNY.
KontponwsHas padora nmo teme: «UeThIpEXYTrOJbHUKNY.
ILnomans.

[Imomane MHOTOYTOJIBHHKA.

[Inomane NpsAMOYTOJbHUKA.

[Inomane mapamiesorpaMmma.

[Inomane TpeyroJibHUKA.

[Inomane TpeyroJibHUKA.

[Inomane Tpaneuuwy.

Pemenne 3amau Ha BBIYHCICHHE IUiomanei ¢uryp.
Pemenne 3amad Ha BRIUMCIICHHE TUIOIIAACH.
Teopema Iludaropa.

Teopema obpatnas teopeme Iludaropa.




19.10

22.10

26.10

9.11

12.11

16.11

19.11

23.11

26.11

30.11

3.12

7.12

10.12

14y




217.

28.

29.

30.

31.

32.
33.

34.

35.

36.

37.

38.

Pemenne 3amau mo teme: «Teopema Ilmdaropay.
Pemenne 3amau mo teme: «llnomane».

Pemenne 3amau mo teme: «llnomane».
Kontponwshasa padora no teme: «[Lmomanasy.
Ilo100HBIE TPEyroJILHUKH.

Onpenenenue MoA0OHBIX TPEYTOJIbHUKOB.

OTHoNIEHUE TUIOMIAACH MOJOOHBIX TPEYTOJbHUKOB.
[TepBblii MpU3HAK MOAOOUS TPEYTOJbHUKOB.

Peuienne 3amau Ha mpuMmeHeHue | mpuszHaka moaoous
TPEYrOJIbHUKOB.
Btopoit u TpeTuii mpu3HAKU MOJ00WS TPEYrOJIbHUKOB.

Peluienne 3amauy Ha NPUMEHEHHE MPU3HAKOB MOI00MS
TPEYTOJIbHUKOB.

Peluienne 3amauy Ha NPUMEHEHHE MPU3HAKOB MOI00MS
TPEYTOJIbHUKOB.

Kontponwshasa padora no teme: «Ilpusnaku noaobus
TPEYTOJIbHUKOBY




14.12

17.12

21.12

24.12

28.12

14.01
18.01

21.01
25.01

28.01

1.02

4.02

20y




39.

40.

41.

42.

43.

44

45

46

47.

48.

49.

CpenHsisi TUHUS TPEYTroJbHHKA.

CpenHsisi TUHUS TPEYTroJbHHKA.
CBOICTBO MeauaH TPEYroJibHUKA.

[IponopurOHaIBHBIE OTPE3KH.

[TponopumoHaIbPHBIE OTPE3KH B MPSMOYTOJIBHOM TPEYTOJBHUKE
H3meputensHbIle pabOTHl HA MECTHOCTH.

3agaunl Ha MOCTPOCHHE METOJOM IMOa00HS.

3agaunl Ha MOCTPOCHHE METOJOM IMOa00HS.

CuHyC, KOCHHYC M TaHT€HC OCTPOrO yrja IpsSMOYTOJIbHOTO

TPEYroJIbHHKA.

3HayeHHs CUHYca, KOCHMHYca M TaHreHca as yrios 30°, 45 u
60°.

COOTHOIIIEHUST MEXKIYy CTOPOHAMHU W YIjaMH MPSIMOYTOJIbHOTO
TPEYroJIbHHKA.

IToaroroBka K KOHTPOJIBLHOM padoTe.




8.02
11.02
15.02

18.02

22.02

25.02

1.03

4.03

8.03

11.03
15.03




50

51.

52.

53

54.

55.

56.

57.

58.

59.

60.

61.

Kontponwshasa pabdora no teme: «[IogoOHBIE TPEYrOJbHUKH ».
OKpyKHOCTD.

B3aumHoe pacnosioxkeHue npsaMon U OKPYKHOCTH.

KacarenbHasg Kk OKpPYXHOCTH.

KacarenpHas k okpykHOCTH. Pelienue 3amau.

['panycHass mepa IyrH OKpPY>KHOCTH.

Teopema O BOMCAHHOM YTJIE.

Teopema 00 OTpe3Kax MEPECEKAIOIIUXCA XOP.

Peuienune 3amau no teme: «LleHTpaJibHbIE€ W BIWCAHHBIC YTJIBIY.

CBOHCTBO OMCCEKTPHUCHI YTJIA.

CepenuHHBIA MEPICHANKYJISP.
Teopema 0 TOUke mepeceyeHus BBICOT TPEYTOJIbBHUKA.

BrnucanHass OKpy»HOCTb.




18.03

22.03
1.04
5.04
8.04

12.04

15.04
19.04
22.04
26.04

29.04
3.05

164




62 | CBOMCTBO OMMCAHHOTO YETHIPEXYTOJbHUKA. 6.05

63. | OnucanHast OKPY>XHOCTb. 10.05
. « 13.05
64. | CBOMCTBO BIIMCAHHOTO YETHIPEXYTOJIbHUKA.
17.05
65. | Pemenne 3amau mo teme: «OKpY>KHOCTBY.
66. | KoutponbHas pabotra mo teme: «OKpY>KHOCTbY. 44
20.05
IToBTOpEHHE.
67. | «UeThIpEXYyTroJbHUKI» 2405
68. | «Ilmomann» 27.05
69 | « IlomoGHbIE TPEYroJbHUKM» 31.05

70. | «OKpyXKHOCTH»

OJEP/KAHUE OBYYEHMUSI. (9 kaacc)
IloBTOpEeHHE BEeKTOPHI H METOJ1 KOOPANHAT - 2 yaca +2249acoB

[Tonatue Bektopa. PaBeHCTBO BekTOpOB. CJIOKEHHE W BBHIYMTAHHE BEKTOPOB. YMHOXKEHUE BEKTOpa Ha 4ucio. PaznoxkeHue
BEKTOpa MO JBYM HEKOJUIMHEApHBIM BekTopaM. Koopawnatel BekTopa. [Ipocteimme 3agaum B KOOpAWHATaX. Y pPaBHECHUA
OKPYXHOCTH U NpsAMOU. [I]ppumMeHeHrne BEKTOPOB U KOOPAMHAT NPU PEIIEHUN 3a/1a4.



OcHOBHAS TIeNh — HAYYUTH yUaAITUXCS BBITIOJHATH ACHCTBHUSA HaJ BEKTOPAMM KaK HAMPaBJICHHBIMH OTPE3KAMH, YTO BAXKHO I
MPUMEHEHUST BEKTOPOB B (H3HMKE, TMO3HAKOMHUTH C WCIOJIB30BAHUEM BEKTOPOB M METOJA KOOPAWHAT TPH PEIICHUN
TEOMETPUIECKUX 3a7ad. BekTop ompenenseTcss Kak HaMPaBJICHHBIH OTPE30K M EHCTBUA HAJl BEKTOPAMH BBOSATCS TaK, KaK 3TO
MPUHATO B (pU3WKe, T. €. KaK ACHUCTBHUSA C HAMPaBJACHHBIMHU OTpe3kamMu. OCHOBHOE BHUMAaHHUE JOJDKHO OBITh YACIIEHO BHIPAOOTKE
YMEHH BBITIOHATH OMEPAIiy HaJ BEKTOPaMHU (CKJIaIbIBATh BEKTOPHI TIO TIPABWJIAM TPEYTOJbHUKA W TapajuiesiorpaMMa, CTPOHUTD
BEKTOP, PaBHBIA PA3HOCTH JABYX JAHHBIX BEKTOPOB, a TAK)KE BEKTOP, PABHBIM MIPOWU3BEICHUIO JAHHOTO BEKTOPA HAa TAHHOE YHCIIO).
Ha mpumepax moka3piBaeTCs, Kak BEKTOPHI MOTYT TMPHUMEHATHCS K PEIICHUI0 TEOMETPUYECKHX 3amad. JlemoHcTpupyeTcs
s pexTuBHOCTS TpUMeHESHHST (POPMYJT IS KOOPAWHAT CEPEIWHBI OTPE3Ka, PACCTOSHUA MEXAY JBYMS TOUKAMH, YPaBHECHWN
OKPYXHOCTH M TPAMOW B KOHKPETHBIX T'€OMETPUUYECKHAX 3aJavax, TEM CaMbIM JaeTcs TMPEACTaBICHHEe 00 W3YUCHUH
T€OMETPUIECCKUX (PUTYP C TIOMOIIIBIO METOIOB aJIT€OPHI.

CoOTHOIICHHUS MEXKIY CTOPOHAMM U VIJIAMHM Tpeyroabauka. 14gdacos

CuHyc, KOCUHYC W TaHTeHC yria. TeopeMbl CHHYCOB U KOCUHYCOB. Perienre TpeyroibHuKoB. CKajasspHOE TPOU3BEICHHE
BEKTOPOB M €r0 MPUMEHECHHUE B TEOMETpUUECKUX 3aAauax. OCHOBHAS 1EIb — PAa3BUTh YMEHHUE YUaAIUXCS MPUMEHSATh
TPUTOHOMETPUUECKUH anmapar Npy PEIICHUN T€OMETPUUECKUX 3a1a4.

Cunyc u kocunyc mo6oro yria ot 0° no 180° BBOAATCA C MOMOIIBIO €AMHUYHON MOIYOKPY>KHOCTH, JOKA3bIBAOTCSA TEOPEMBbI
CHHYCOB W KOCHHYCOB W BBIBOJHUTCS eie oAaHa ¢opMylia IDIOMAAN TPEYrojbHUKA (TIOJIOBMHA TIPOM3BEACHHS JIBYX CTOPOH HA
CHHYC yTJia MEXIy HUMH). DTOT anmapaT MPUMEHSIETCS K PEIICHUIO TPEYTOJIbHUKOB.

CkaysipHOE TIPOM3BEICHUE BEKTOPOB BBOJUTCS Kak B (pU3MKe (MPOW3BEACHUE JUTHH BEKTOPOB HA KOCHHYC YTJIa MEXTYy HUMH).
PaccmaTtpuBaroTes CBOMCTBA CKAIAPHOTO NPOU3BEACHUS U €r0 MPUMEHEHUE MPU PEIICHUN T€OMETPUUECKHX 3a1a4.

OCHOBHOE BHHUMAaHHE CICAyCT YACIIHUTD BI)Ipa6OTKe IMPOYHBIX HABBIKOB B IIPHMCHCHHUHW TPHUI'OHOMCTPHYCCKOIO aIlllapara
IIpH pCHICHUH IT'COMCTPHUYCCKHUX 3a/1a4.

/InuHa OKPVKHOCTH M ILJIOIIAAbL Kpyra - 124yacoB

[TpaBusibHbIE MHOTOYTOJIBHUKH. OKPY>KHOCTH, OINMCAHHAS OKOJO MPaBUJIBHOIO MHOTOYTrOJIbHUKA M BIHWCAHHAA B HETO.
[TocTpoenue nmpaBuIbHBIX MHOTOYTOJBHUKOB. [mnHa okpykHOCTH. [Imomane kpyra.



OcHOBHas 11e1b — PACHIMPUTh 3HAHHUE YYAIUXCS O MHOTOYTOJIBHUKAX; PACCMOTPETh MOHATUS JJIMHBI OKPY>KHOCTH M TUIOIIAIN
Kpyra 1 (opMyJIl I UX BRIYUCIICHHS B Hadae TeMbl AaeTcs OnpeaesieHne MPaBUIbHOTO MHOTOYTOJTbHAKA M PACCMaTPUBAIOTCS
TEOpPEMbI 00 OKPYKHOCTSIX, OMHWCAHHOM OKOJIO MPAaBWJIHBHOTO MHOTOYrOJbHUKA W BOMCAHHOW B Hero. C MOMOIIBbID OMUCAHHOU
OKPY)KHOCTH PEIIAIOTCS 3aJ]ayd O MOCTPOCHUM MNPABWIBHOTO IIECTUYTOJbHUKA W TPABUJIBHOIO 2re-yrojibHUKa, €ClId JaH
MPABWIBHBIN N- YTOJIBHUK.

Gopmyibl, BBIPAXKAOIIXUE CTOPOHY MPABUIBHOIO MHOTOYTOJIbHUKA W PAauyC BIIMCAHHOM B HETO OKPYXKHOCTH YEPE3 Paauyc
OTMMCAHHOW OKPY>KHOCTH, WCTOJB3YIOTCS TPH BBIBOAC (GOPMYJT JUTHMHBI OKPYXXHOCTH W TUIOMAAN Kpyra. BeiBoj ommpaeTcs Ha
WHTYUTHBHOE MPEACTABICHUE O TPEAEC. MPU HEOTPAHWYECHHOM YBEJIMUCHUM YUCIA CTOPOH NPABUJIBHOTO MHOTOYTOJIBHHUKA,
BIIMCAHHOTO B OKPYXKHOCTb, €T0 NEPUMETP CTPEMUTCS K JJIMHE A3TOM OKPY)KHOCTH, a IUIOMIQAb — K TUIOMIAAW Kpyra,
OTPAHUYEHHOTO OKPYKHOCTBIO.

JBuakenust - 10gacos

OtobOpaxkenue miockocTH Ha ceds. [lonsatue nprxenus. Ocesas u neHTpaibHas cummeTpun. [lapannensHbiii nepenoc. [TIoBopoT.
Hanoxenusa n nBrxeHUS.

OcHOBHas 1IeIb — MO3HAKOMUTH YUAIIUXCA C MOHATUEM JBUKEHUS U €r0 CBOMCTBAMU, C OCHOBHBIMH BUJAMU JIBUKECHHM, CO
B3aUMOOTHOIIICHUSAMH HAJIOKEHUHN U ABUKEHUN. J[BU)KEHUE TUIOCKOCTA BBOJUTCA KaK OTOOPaKEHHME ILJIOCKOCTHM Ha ceos,
COXPAHSIONIEE PACCTOAHUE MEXAY TouKamu. [lpm

PAacCMOTPEHUHU BUIOB JABUKEHUH OCHOBHOE BHUMAHHUE YECIAETCA MOCTPOCHUIO 00Pa30B TOUEK, MPAMbBIX, OTPE3KOB,
TPEYTOJLHUKOB TTPH OCEBOW W IIEHTPAJILHON CUMMETPHX, TTAapAJICIIbHOM MepeHoce, moBopote. Ha addexTapx mpumepax
MOKA3bIBAETCA MPUMEHECHUE ABMKCHUIN TPU PEIICHUHA T€OMETPUUECKUX 3a0a4. [IoHATHE HAam0XKEHHUSI OTHOCUTCA B JAHHOM KypCe K
YUCIY OCHOBHBIX MOHATHH. J[0Ka3bIBAETCA, UTO MOHATHUS HAJIOKEHUA U ABUKEHUS ABJIAIOTCS SKBUBAJICHTHBIMU: JIIO00€ HAJIOKEHUE
ABJIACTCA ABMIKEHUEM TUIOCKOCTH M 00paTHO. M3ydeHne 10Ka3aTenbCTBA HE ABAETCA 00513aTENbHBIM, OJTHAKO CIIEYET
PacCMOTPETH CBS3b MOHATUN HAJIOKEHHS U JBUKCHUS.

IloBTOpeHue. Pemenue 3a71a4 8 yacos.
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nporpamme
1. | IloBTopenue. BekTopbl 1 METOA KOOPJUHAT. 24
| 2. | CooTHOmIEHNs MeX /Iy CTOPOHAMY M YTTIAMH TPEYTOJIbHHKA. | 14 |
3. | JlnuHa oKpy>XHOCTH M TUIOIIA/b KPYyra. 12
| 4. | Ipwxenus | 10 |
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BekTopbl
12y
3. [MoHATME BekTOpa. 10.09
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14.

15.

OTKnagblBaHMe BEKTOpPa OT AAHHOM TOYKM.
Cymma AByX BEKTOpPOB.

Cymma HEeCKO/IbKMX BEKTOPOB.

BbluMTaHMe BEKTOPOB.

PeweHnune 3a3ga4 no teme: «CnoxeHne u BblYMTaHUE
BEKTOPOB».

YMHOXeHMe BEeKTopa Ha 4ucno.
YMHOXeHMe BEeKTopa Ha 4ucno.
[pnmeHeHne BEKTOPOB K peLeHuo 3aaau.
CpegHAaa AnHWA Tpaneuumu.

PeweHne 3agay no teme: «BekTopbi».
KoHTponbHaa pabota no teme: «BekTopbI».
MeTtoa KoopauHar.

Pa3fioXKeHWe BEKTOpPa MO ABYM HEKOJI/IMHEAPHbIM
BEKTOPAM.
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KoopanHaTbl BekTopa.

MpocTenwmne 3agavym B KOOPAMHATAX.

MpocTenwmne 3agavym B KOOPAMHATAX.

PeweHue 3ama4 meToaoM KOOpAMHAT.

YpaBHEHNE OKPYXKHOCTU.

YpaBHeHME NpamoMn.

YpaBHEHNE OKPYXHOCTM M NpAMoON. PeweHune 3apay
MoAarotoBka K KOHTPOAbHOW paboTe.

KoHTponbHaa paboTta no teme: «MeToa KOOpPAMHAT»

CooTHOWEHUA MeXAay CTOPOHAMM U yraamu
TPeyroabHMUKa.

CMHYC, KOCMHYC W TaHreHcC yrnaa.
CMHYC, KOCMHYC W TaHreHc yrna.

CMHYC, KOCMHYC W TaHreHc yrna.
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Teopema o0 naowaay TPeyrosibHUKa.
Teopema CMHYCOB U KOCUHYCOB.
PeweHne TpeyrosibHUKOB.

PeweHne TpeyrosibHUKOB.
N3meputenbHble paboTbl.

O6obwarwmm ypok no Teme: «COOTHOWEHUS MEXKAY
CTOPOHAMM U yrAaMu TPEYroJibHUKa».

CKkanApHoe npousBeneHUe BEKTOPOB.
CKanapHoe Npou3BeAEHUE BEKTOPOB B KOOPAMHATaX.

MpMMeHEeHMEe CKaNAPHOrO NPOU3BeeHUs BEKTOPOB Mpu
peleHnn 3aaau.

PeweHwne 3aga4. MoArotoBKa K KOHTpPO/bHOM paboTe.

KoHTponbHasA paboTa Mo TEME: KCOOTHOLUEHUE MEXAY
CTOPOHAMU U YIIaMU TPEYTro/IbHUKAY.

DNVHa OKpYXHOCTM M naowaab Kpyra.
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MpaBUALHBLIN MHOTFOYTONbHUK.

OKpPY»KHOCTb, OMWCaHHaA OKOJ0 NPaBUIbLHOIO
MHOTOYro/lbHMKa U BMMUCaAHHAA B MPaBU/bHbIN
MHOTOYTOJIbHUK.

®dopmynbl ANA BbIYUCAEHUA NAOWAAN MPABUABHOTO
MHOTOYro/IbHMKa, €ro CTOPOHbl U paanyca BNMCAHHOM
OKPYXHOCTWU.

PeweHne 3agay no teme: «[1paBUIbHbIN MHOTOYrO/IbHUK»
OnnHa OKpy*KHOCTW.

OnnHa okpy»KHOCTU. PeweHune 3apau.

Maowaab Kpyra U KpyroBoro CEKTOpa.

O6obueHne no teme: «[IMHA OKPYXKHOCTM WM NAOWAAb
Kpyra».

KoHTponbHaa paboTta no Teme: «[AMHA OKPYKHOCTU U
naowWwaap Kpyra».

PeweHne 3agay no teme: «JMHa OKPY>KHOCTU U naowanb
Kpyra». AHanM3 KOHTPO/IbHOM PaboThbl
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ABuxkeHus.
[NoHATHME ABUXKEHUA.
CBoncTBa ABUMKEHUMN.

PeweHune 33434 no teme: «noHATME ABUXKeHuA. OceBaa u
LEeHTPaNbHAA CUMMETPUNY.

MapannenbHblM NepeHoc.
lNosopor.

PeweHne 3agay no teme: «lapannenbHbli NepeHoC.
[NoBopoT»

PeweHue 3aga4 no teme: «BuxKeHUA»
PeweHue 3aga4 no Teme: «[ABMXKEHUA»
MoarotoBka K KOHTPOAbLHOW paboTe.
KoHTponbHaa pabota no teme: «ABUXKEHUA»

lNoBTOpeHue.
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59. | HayanbHble reomeTpuyeckme CBefeHuUA.
60. | MapannenbHble npAmMble.

61 | TpeyronbHUKN.

62. | OKPY*KHOCTb.

63 | YeTblpéxyronbHUKN.

64. | BekTopbl.

65. | MeTog, kKoopamHat

66. | [BmxeHuA.

67. | Obobuwatouiee NoBTOpPeHME 3a Kypc reometpumn 7-9.
68. | PeweHune 3aaau.
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« » 2021r. nupexropa o YBP
(C.H. Makapenko)

L IHOACHUTEJIbBHAS 3AIINCKA.
Pab6ouas nporpamma no reometpuu 10-11 kiaccoB cocrapiieHa HA OCHOBE:

-Ilpukaza MwunuctepctBa obOpazoBanmsi Poccuiickort ®enepanmm ot 05.03.2004 Ne 1089 (B nmeiicTByromiel pemakiid OT
07.06.2017) «O6 ytBepknennn (penepabHOTO KOMITOHEHTA TOCYMAPCTBEHHBIX O00pPAa30BATEIbHBIX CTAHAAPTOB HAYAIBHOTO
00II1ero, OCHOBHOT'O O0IIIET0 W CPEAHETO (TOTHOTO) 00IIeT0 00pa30BaAHUM»;

-Ilpukaza MwunucrepctBa obpazosanusi Poccuiickoit ®eneparuu ot 09.03.2004 N 1312 (B nelicTByromieit pemakuuu OT
01.02.2012) "OO6 yrBepxknennn ¢eaepaabHOro 0a3WCHOTO YYeOHOTO IUIaHa W TPUMEPHBIX Y4YeOHBIX IUIAHOB  JUIA
o0Opa3zoBaTeNnbHbIX yupexacHu Poccutickoit denepanyu, peann3yonux IporpaMMbl 0011ero oopa3oBaHus ',

-Ilpukaza MunnctepctBa obOpazosanusi Poccuiickoii ®eneparmu ot 31.03.2014 N 253 (B aeiicTByromieit pemakiyu OT
05.07.2017) "O6 yrBepxacanu (eaepabHOTO TEPEeUHS YUSCOHWKOB, PEKOMEHIYEMBIX K HCIOJIb30BAHUIO TIPH PeEaTH3aldN
UMEIOIIUX TOCYAAPCTBEHHYIO aKKPEAUTAIMIO 00pPa30BaTENIbHBIX MPOTPAMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOMIETr0, CPEHETO
ob1ero odpazoBanus ',

- Yue6noro mnana MBOY Vneropckas COII na 2021 — 2022 yu.rox;



- Ilporpammbl misi oOpa3oBaTeNbHBIX IIKOJ, TUMHA3Wi W JsmieeB, Maremaruka. 5-11xmacc. (cocrasurens [.M.
Kysnenosa, H.I'. Munmok - M: [Ipoda, «2015r.

[Tporpammel asia oOuieoOpazoBaTenbHbiX yupexaenuit: ['eomerpua nansa 10-11 kmaccos, cocraButens T.A. bypmuctposa,
n3aatenbcTBo Ilpocsemenue, 2014 r.

-Coopuuka padounx mporpamm. I'eomerpusa. 10-11 kmaccei: yued. mocodue aa odineoOpa3oBar. opraHu3anuii: 0a30BbIN U
yriryoun. ypoau / coct. T. A. Bypmuctposa - M.: [Ipocsemenne, 2018.

YMK:

1. T'eomerpust. 10—11 kmaccer: yaeOHHK. I 001e00pa3oBaTeNbHBIX YUPSKACHUI: 0a30BbId M npodmibHb  ypoHu / JI. C.
ArtanacsH u 1p. — M.: [Ipocseienue, 2020r.;

2. T'eomerpus. Iloypounsie pazpabotku. 10—11 kmaccer: yueGHOEe TocoOme it obieoOpa3oBaTeNnbHBIX OpraHu3anmii /B.
A Sposerko — M.: Tlpocsemenue, 2017. T'eomerpust: mumaktrueckue matepuansl. 10 ximace/ b. I'. 3uB.10-e w3m. — M.
IIpoceerenne, 2019,

3. I'eomerpus: munakruueckne marepuansl it 11 1./ b. . 3uB.10-¢ u3n. — M.: [IpocBemenne, 2008-128 ¢.;

4. Tloypounsie pa3pabotku mo reomerpuu:. 10 xrace k yueOHomy xommuiekty JI. C. Aranacana / Coct. B.A. Sposenko- M.:
BAKO, 2010.

5. Tloypounsie pazpabotku mo reometpur: 11 kmacc x yuebnomy xomruiekty JI. C. Aranacsna / Coct. B.A. fposenko- M.:
BAKO, 2010.

HN3yueHnne maTeMaTuky, B T. 4. T€OMETPUU HA 0A30BOM YPOBHE CPEIHEro 00Iero 00pa3oBaHus HAMPABJICHO HA TOCTUIKCHHE
CJIC AYIOIIUX [EJICH:
- (hopmupoBaHHE TIPEACTABIICHUH O MAaTEeMAaTHKE KaK YHUBEPCAJTEHOM SI3bIKE HAYKH, CPEJCTBE MOJICTUPOBAHUS SBJICHUN U
MPOIIECCOB, 00 UIEAX ¥ METOJaX MAaTEMAaTHKH,



- Pa3BUTHE JIOTHYECKOTO MBINMUICHHS, TMPOCTPAHCTBEHHOTO BOOOPAXKEHUS, AITOPUTMHUUYECCKOW KYJIBTYPHl, KPUTHUHOCTH
MBIIJICHUS Ha YPOBHE, HEOOXOAMMOM Ut Oyaymied mpodeCcCHOHANBHON ACSITEIbHOCTH, a TaKXKe MOCIICIYIONero 00yueHus B
BBICIIICH IIIKOJIC,

- OBJIQJICHUE MATEMATUYCCKAMH 3HAHUSMH W YMCHHSIMH, HEOOXOMUMBIMH B TIOBCCTHEBHOW JKWU3HH, JUIS HW3YyUCHUS
IITKOJIBHBIX €CTCCTBCHHOHAYUHBIX TUCITUTIIIMH Ha 0a30BOM YPOBHE, JUIS MOJMY4YeHHUS OOpa3oBaHUsA B 00JacTAX, HE TPEOYIOMUX
yrayOaeHHON MaTeMaTHUECKOM MTOATOTOBKH,

- BOCIHUTAHUE CPEJACTBAMW MaTeMaTHKWA KYyJbTYPHl JIMUHOCTH, MOHUMAHHUS 3HAYUMOCTH MATEMaTHKH JUIsl HAydHO-
TEXHUYECKOTO MPOTPECcca, OTHOMIECHUS K MATEMATHKE KaK K YaCTH OOMICUETIOBEUYESCKON KyIbTYPBI YepEe3 3HAKOMCTBO C MCTOPHEH
Pa3BUTHS MAaTEMATHKH, YBOJTIOIINEH MAaTEMAaTHUCCKUX HJICH.

YpoBeHb 00yueHHs — 0Aa30BBIi.

CornacHo ¢eaepambHOMy 0a3HCHOMY y4eOHOMY INTaHY Juisi 0Opa3oBaTeNbHBIX yupekacHui Poccmiickoit denepannm Ha
M3ydeHUE MATEMATHKH Ha CTYNEHW CPEIHEro (MOoHOTo) ofmero odpa3oBaHus Ha 0a30BOM yPOBHE OTBOJIUTCS 4 W B HENEIIO,
TaKKe JOTOJTHUTEHHO OTBOJAMTCS OJMH Yac 3a CUET BApHATUBHOM YacTH ydeOHOTO TUTaHA MIKOJIBI. TakuM 006pa3oMm, Ha U3yUCHHE
TE€OMETPUHU OTBOJUTCSA 2 Yaca B HEJENIO:

10 xmacc - 70 wacoB B rof (35 yueOHbBIX HENEND);
11 xmacc - 68 wacos B roa (34 yaeOHbBIC HENETH).
@®opmbl opraHuzaiuu yu4eOHOTO MPOIecca: WHAWBUAYAIBHBIC, TPYNIOBBIC, WHIWBUAYATLHO-TPYIIIOBBIE, (PPOHTABHBIE,
KJIACCHBIE Y BHEKJIACCHBIE.
®opMbI KOHTPOJISA: TECTUPOBAHHUE, MATEMATHUECKUE TUKTAHTHI, KOHTPOJIBHBIE, CAMOCTOSITEITbHBIE PAOOTHI.

[Tpomexxyrounast arrectamus B 10 kmacce mpoBoautes B ¢opme KOHTpoiabHOW padoTsl o ananoram KMMos EI'D. Urorosas
arrectanud B 11 kimacce mpoBoautes B hopme EI'D 6a3oBoro, npodriibHOr0 ypoOBHEH 10 MaTEMATHKE 110 BEIOOPY O0OYyJarOIIUXCA.

CornacHo ¢enepanpbHOMy ydeOHOMY IUIaHy Jid oOIeoOpa3oBaTebHBIX yupekaeHui Poccuiickoit denepamuu Ha
U3YUEHHUE TeOMEeTpuu OTBOAMTCA 2uaca B Henemo, B 10kmacce —70u., B 11kmacce — 68uacos. KoHTponbHbix padoT 5.
KonTponbsHbie paboThl pacnpeaeaeHbl 10 TeMaM clieayrommm oopazoM: 10 kimacc. « AKCHOMBI cTepeoMeTpur. B3anmHoe



PacCIOJIOKEHHE MPSIMBIX, MPAMBIX M IUIOCKOCTeH», « TeTpasap u napasenenuneny, «llepneHAuKyasSpHOCTh TPSAMBIX H
miockocTely, « MHororpanHukny, «BekTopbl B mpocTtpaHcTBe». 1lkmacc. «llpocteiinme 3agaun B KOOPAMHATAXY,
«CkansipHoe mpousBefeHue BekTOopoB», «Tema BpaineHus», «O0bEMbI Tem», «O0bEM mapa u ero yactei». OcCTaBisAlo 3a
co0Ol MPaBO BHOCUTh M3MEHEHHUS B TEKCThl KOHTPOJBHBIX PadoT.

[Llnanupyembie pe3yabTaTbl OCBOCHHSI KYypPCa reOMeTpPUM BbINYCKHHKAMIL

B pe3yabTrare M3ydeHHSI TeOMETPHH YYEHHK TOJKEH
3HATH ATOHUMATD:
-BO3MOJKHOCTH TCOMETPHH i1 OIKCAHMSA CBOMCTB PEaJbHBIX NMPEIAMETOB M HMX B3aUMHOI'O PACIOI0KCHHS:

-YHUBEPCAIbHBIA XapaKTep 3aKOHOB JIOTMKM MAaTeMaTHUECKMX PACCYKACHUN, WX MPUMEHHUMOCTh B PA3IHMUYHBIX OOJACTIX
YEJIOBECUECCKON JICATEIIBHOCTH

-pasiinyuc TpG6OB3HHﬁ, NpCABABIIACMBIX K AO0OKA3aTCJIbCTBAM B MATCMATHKC, CCTCCTBCHHLIX, CONMUAJIBHO-D2KOHOMHWYCCKHX H
IF'YMAHHUTAPHBIX HAYKAX, Ha IIPAKTHKC,

-pO7Ib AKCHOMATWKK B MAaTEMATHKE, BO3MOXXHOCTH IMOCTPOCHHS MATEMATHYECKMX TEOPHM HA AKCMOMATHYECKOW OCHOBE,
3HAQUCHUE AKCUOMATHKU Uil JAPYruX o0jacTedl HAayKu W ISl TPAKTUKH,

-BEPOSATHBIM XapakTep Pa3IMUHBIX MPOILECCOB U 3aKOHOMEPHOCTEH OKPYIKAIOIIEro MHUpA.
YMmern:

-COOTHOCHTDH IIJIOCKHUE TeoMeTpuueckue (UTYpHl U TPEXMEPHBIE OOBEKTHI C WX ONMHUCAHUSIMH, YEPTECKAMH,
M300paKCHUSAMH, Pa3IMyaTh M AHAJIM3WPOBATh B3aMMHOE PaCIoNioKeHHE (uryp;



-OMUCHIBATh B3AUMHOE PACIIOIOKEHHUE MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE, AaprYMEHTUPOBATh CBOU CYKJAEHUSA 00 3TOM
PacCIIONIOKEHNH,

-QaHAJIM3UPOBATH B MPOCTEUIINX CAYyYASX B3AMMHOE PACTIOJIOKEHUE 0OBEKTOB B MPOCTPAHCTRE;
-CTPOUTb MPOCTEHIIINE CEUEHUS KyOa, TPU3MBbI, TUPAMHUJIbL;

-MCTIOIH30BATh MPH PEIICHUH CTEPEOMETPHUICCKUX 3a/1a4 TUTAHUMETPUICCKHAE (PAKThI U METO/IHI,
-IPOBOAMUTH TOKA3aTEIBHBIC PACCYKICHUSA B XOJI€ PCIICHUA 3a1a4,

-n300paxaTh TeOMETPUUECKHE (PUTYpHl W TEJa, BBIMOIHATH UEPTEX IO YCIOBHUIO 3a/1a4M,

-peraTh TeOMETPHUECKHE 3a7aud, OMHUPAsACh HA W3YUCHHBIC CBOMCTBA TUIAHUMETPHUUYCCKUX W CTEPEOMETPHUCCKUX (Guryp u
OTHOILICHUH MEXAY HHUMH, MPUMEHSA ajJreOpanuecKuii W TPUTOHOMETPUUYECKHUM amnmnapar;

-IIPOBOAUTE AOKA3aTCIIbHBIC PACCYKACHHA IIPHU PCIICHHHKU 3a44d4, AOKA3bIBATh OCHOBHLIC TCOPCMLBI KypCa,

-BBIUMCIIITh JIMHCHHBIC AJIEMEHTHI M YIJIBI B MPOCTPAHCTBEHHBIX KOH(HUTyparusax, oObEMBI H INIOMAAN IOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJI M MX MPOCTEHINMX KOMOWHAIIWM;

-IIPUMCHATH KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTOO JJId BBIYMUCJICHHA OTHOH.IGHHﬁ, paCCTOﬂHI/Iﬁ H VIJIOB,
-CTPOUThL CCUCHHA MHOI'OI'PAHHHUKOB H I/1306pa)KaTb CCUCHHA TCJI BpPAIICHHA.
I/I:;yqune MAaTEeMAaTHKH B CTapmei’I IKO0JI€ HAIIPaBJICHO HAa A0CTHKCHHEC CJICAYIOIIHNX neJjgend U 3agad:

dopmMupoBanue mnpeaCTaBICHUM 00 HMAEAX M METOJAAX MATEMaTHWKH, O MaTEeMAaTHKE KaK YHHUBEPCAIbHOM S3bIKE HAyKH,
CPEACTBE MOJECIMPOBAHUS SIBJICHUM M MPOLECCOB;



-OBJIaJIeHHe YCTHBIM M THUCbMEHHBIM MaTEMATHUYECKHUM S3BIKOM, MATEMAaTHUCCKUMH 3HAHUSAMHU M YMEHHUAMH,
HEOOXOAUMBIMM JJISI IIKOJBHBIX €CTECTBEHHO - HAYUYHBIX AMCIUILIAH, JJIS TMPOAOJDKEHHMS O00pa3oBaHUA M OCBOCHHUS
M30paHHOM CMEIMaIbHOCTH HAa COBPEMEHHOM YPOKE;

-pa3BUTHE JIOTUUYECKOTO MBbIIJIEHUA, MPOCTPAHCTBEHHOTO BOOOPAXKEHUA, PA3BUTHUE MATEMATHYECKOTO MBILIIJICHUA H
WHTYULIUHA, TBOPYECKUX CIMOCOOHOCTEN HA YPOBHE, HEOOXOAUMOM ISl MPOJOJKCHUS OOpa3oBaHUS W IS
CaMOCTOATEILHON NEATCIFHOCTH B 00JIACTH MaTeMaTWKA W €€ TPWIOKCHWH B Oymymied mpodeCCHOHATBbHON
JEATEIIBHOCTH,

-BOCIIUTAHHUEC CPCACTBAMHU MATCMATHUKKW KYJILBTYPbhI JIMYHOCTH YCPC3 3HAKOMCTBO C HCTOpHeﬁ Pa3BUTHA MATCMATHKH,
INIOHUMAaHHuA 3HAYUMOCTH MATCMATHUKHU 1JId O6H.[€CTB€HHOFO mporpecca.

Copaep:xanne Kypca:

10knacc.

1.BBegenmne. (59acon)

[Ipenmer crepeoMeTpun. AKCHOMBI CTepeoMeTpuH. HekoTopbie CIIeACTBUS M3 aKCHOM.
2.lapannenpHOCTh MPSIMBIX U TUT0CKOCTei. (199acoB)

[TapayieIbHOCTh MPAMBIX, OPIMONW M IUIOCKOCTH. B3anMHOE pacmoyioKEHHWE ABYX MPSAMBIX B MPOCTPAHCTBE. YTOM MEXKAY
AByMs mpsAMbIMU. [lapanmnensHOCTh TOCKOCTER. TeTpa’ap u mapaencnune.

1. IleprieHAMKYJIAPHOCTH, MPAMBIX U TLIOCKOCTel. (2049acon)



[lepneHauKyAAPHOCTD MPSAMONW W IUIOCKOCTH. [lepNeHAuKYJAp W HAKIOHHBIC. YTOJ MEXAY MNPAMON W IIOCKOCTBIO.
JByrpannbiii yroy. [lepneHaIuKyasspHOCTDh TJIOCKOCTEH.

2. Mmuororpanauku. (12gacos)
[Tonsatne muororpanHuka. [lpusma. [Iupamupa. [IpaBuibHBIE MHOTOTPAHHUKH.

3. Bekrtopnl B mpocTrpaHcTBe. (69acoB)
ITonstue Bektopa. PaBeHcTBO BekTOpoB. CioKEHHWE M BbIUMTaHHME BEeKTOpPOB. KomrmuiaHapHble BEKTOpHI. PasmoxkeHue
BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.

4. IloBTopenue. (§4acos)

11knacc.
1.Metoa xoopamHaTt B mpocTtpaHcTe.(]54yacos)

Koopaunatel TOUkM M KOOpAMHATHI BekTOpa. CKAISIpHOE MPOU3BEACHUE BEKTOPOB. YPABHEHHUE TUIOCKOCTH. J[BUKEHUA.

[Tonatne mmnuuapa. [lnomane moBepxHocTw nwiauHApa. lloHAaTtne koHyca. [Inomane MOBEPXHOCTH KOHYyCA. Y CEUYEHHBIN
konyc. Cdepa u map. YpasHenue chepsl. B3aumuoe pacnonoxenne cdepbl U miockocTd. KacartenbHas MIOCKOCTh K
chepe. Ilnomanp chepsr.

2.1lnauaap, konyc, map. (164acos)
3.00bémb1 Tes. (22uaca)

O0BbéM mpsMoyrojpHOoro mapaienenunena. O0bEMbI npsamMoit npuaMbl U WIHMHAPA. OObEMBI HAKIOHHOW MPU3MBI,
nupaMusl U KoHyca. O0béM mmapa u tiomane cdepbl. O0BEM IIAPOBOTO CErMEHTA, IMAPOBOTO CIOS W IIAPOBOTO
CEKTOpA.

4.IToBTOpenue. (15yacos)



I'-10

Ne, Conepxanue 00y4eHust lo
nporpamme
| 1. | Bsenenwe. | 5 |
2. | IlapaniaenbHOCTh MPSAMBIX M TUIOCKOCTEH. 19
| 3 | [lepneH IMKyASIPHOCTD NPSIMBIX U TJTIOCKOCTEMN. | 20 |
4. | MHOrOrpaHHHKH. 12
5. | BekTopsl B IPOCTPaHCTBE. 6
| 6. | osropenue. | 8 |
7. | Utoro 70
Ne, Conepxanue 00y4eHust Io
nporpamme
| 1. | MeToa KOOpAWHAT B MPOCTPAHCTBE. | 15 |




-1 2. Uwnnungp. Konyc. Llap. 16
3. OObémbl Ten. 22
4.  TloBTOpeHMe. 15
5. WrToro. 68
- 10. KaneH,u,apHo - TeMaTNn4ecKoe naaHMNpPoBaHME
No Tema ypoka Jata [ata thakT Kon-Bo yacos
npoB
AKCOMbI CTepeoMeTpuMM U UX CBOWMCTBA. oY
1 MMpegmeT cTepeomeTpun. AKCUOMbI CTEPEOMETPUN. 3.09
2. HekoTopble cneicTBua U3 akCUOM. 7.09

3. PeweHne 3agay Ha npumMeHeHue akcumom ctepeomeTpum  10.09
N UX CNeacTBUIA.

4. PelleHne 3agay Ha NpPUMeHeHWe akcuom crtepeomeTpum  14.09
N UX CNeLCTBUN.



10.

11.

12.

13.

14.

Pemenne 3amay Ha NMPUMEHEHHE AKCHOM CTEPEOMETPUH
U UX CJIEICTBUMU.

IapaniebHOCTh MPSAMBIX U ILTI0CKOCTEN.
[TapannenbHbie MpsMbie B MNPOCTPAHCTBE.
[TapannenbHOCTh TPAMON M TUIOCKOCTH.

Peuienune 3amau mo teme: «llapamiensHocTh TIpsAMON U
MJI0CKOCTH.

Peuienune 3amau mo teme: «IlapannenbHOCTs TpsAMON U
MJI0CKOCTH.
Peuienune 3amau mo teme: «IlapannenbHOCTs TpsAMON U
MJI0CKOCTH.

CkpemuBaronimecs npaMbie

Yrael ¢ COHANpPABJICHHBIMH CTOPOHAMU. YTOI MEKIY
NPAMONA U TUTOCKOCTBIO.

Pemienne 3amau mo teme: «B3ammHOEe pacnosiokeHue
MPAMBIX B MPOCTPAHCTBE.»

Pemenne 3amau mo teme: «llapannenpHOCTh OPSAMBIX U
IOCKOCTE)




17.09

21.09

24.09

28.09

1.10

5.10

8.10

12.10

15.10

19.10

194




15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

KonTtponsHas pabora mo teme: « AKCHOMBI
cTepeoMeTpun. BzauMHOe pacnoyioskeHue MOpsIMbIX U
TUIOCKOCTEN Y.

[TapayienbHOCTE  TTOCKOCTEM.
CaoiicTBa mapaJijiebHBIX IIJIOCKOCTEH.
Terpasap w nmapajienenune.
[Tapannenenunen.

3a1auu Ha MOCTPOCHUE CEUCHMIA.
3a1auu Ha MOCTPOCHUE CEUCHMIA.

3akperieHre CBOWCTB MapauIe/IeTHIIEA.

KontponwsHasa pabdora no teme: « Terpasap u
napajjienenunemn.

3auér no teme: «Terparap m napajenenunen
[epnieHAUKYJASIPHOCTH MPSAMBIX M IJIOCKOCTEH.

[lepnenaukynsapHble MPAMBIE B MPOCTPAHCTBE.
[TapajitesibHBIE  TIPSAMBIC MEPHEHIUKYJISIPHBIE K




22.10

26.10

9.11

12.11

16.11

19.11

23.11

26.11

30.11

3.12

7.12

20y




26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

TJTIOCKOCTH.
[Ipu3Hak NepOeHANKYJISIPHOCTH MPAMOHN WU TJIOCKOCTH.
Teopema 0 MpAMON NEPIEHAUKYIAPHON K TJIOCKOCTH.

Pemenne 3amad Ha NEPNEHOUKYJISAPHOCTh NPSAMOW H
IIJIOCKOCTH.

Pemenne 3amad Ha NEPNEHOUKYJISAPHOCTh NPSAMOW H
IIJIOCKOCTH.

Pemenne 3amad Ha NepneHIUKYJISIPHOCTh OPSAMOW H
IIJIOCKOCTH.

Paccrositnue ot Toukm 0 twuiockocTu. Teopema o Tpéx
MEPNEHIUKYJIApaXx.

Yron mexay mpsAMON M MIIOCKOCTHIO.

Pelienne 3amau Ha TPUMEHEHHE TEOPEMBI O TPEX
MEPNEHIUKYJIApaXx.

Pemenne 3amad Ha HAXOXKICHWE Yrila MEXAY OPSAMOU H
IIJIOCKOCTBIO.

Pemenne 3amau mo teme: «Teopema o Tpéx
MEPICHANKYJIIPAX)




10.12

14.12

17.12

21.12

24.12

28.12

14.01

18.01

21.01

25.01




36.

37.

38.

39.

40.

41.

42.

43.

44,

45

46.

Yron mexay mpsMON M MIOCKOCTHIO

JIByrpaHHBIA yTOJI.

[Ipu3Hak MEepNEeHAUKYJISAPHOCTH ABYX ILIOCKOCTEM.
[IpAMOYTOJIBHBIN TapaJIeACIUNe.

Pemenune 3a1ad mo Teme: «CBOMCTBA MPSAMOYTOJBHOTO
napauiesienuneaay.

[lepneHaAUKYyNAPHOCTD MPSMBIX U TIIOCKOCTEM.

Pemenne 3amau mo teme: «llepneHANKYISAPHOCTD MPSAMBIX
U TUTOCKOCTEN»

KontponwsHasa pabota no teme: «llepneHaAuKyaspHOCTh
NPAMBIX Y IUIOCKOCTEN

3auéT o TeMe: «lleprneHANKYIAPHOCTD IPAMBIX U
IOCKOCTE)

MHororpaHHuKkH.
[ToHsATHE MHOTOTPAHHUKA.

[Ipusma. [1nomank MOBEPXHOCTH NPU3MBI.




28.01

1.02

4.02

8.02

11.02

15.02

18.02

22.02

25.02

1.03

4.03

12y




47.

48.

49

50.

51.

52.

53.

54.

55.

56.

Pemenne 3amad Ha HaX0KACHUE TTOIAA TOBEPXHOCTH
MIPU3MBI.

Pemenne 3amad Ha HaX0KACHUE TTOIAA TOBEPXHOCTH
MIPU3MBI.

[Iupamuna.

[IpaBunbHas nupamuaa.

Pemenune 3amau no teme: «Illupamugay.
Pemenune 3amau no teme: «l Iupamugar.
YceuéHHaa nupaMuaa.

Cummerpusa B npoctpaHcTie. [loHATHE TIPaBUIBHOTO
MHOTOTPaHHHUKA.

KonTponsHas padorta o teme: « MHOTOrpaHHUKHY

3auét no teme: « MHororpaHHuku. [noiaas NTOBEPXHOCTH

MPU3MBI, THPAMUIBI

BekTopsbl B npocTpaHcTBe.




8.03

11.03

15.03

18.03

22.03

1.04

5.04

8.04

12.04

15.04

6u




57

58.

59.

60.

61.

62

63.

64.

65.

66.

67.

68.

69.

[TonsaTue BekTOpa. PaBEHCTBO BEKTOPOB.

CnoskeHre U BeIuMTaHHe BEKTOPOB. CyMMa HECKOJIBKHX
BEKTOPOB.

YMHOKEHHE BEKTOpA HAa YHUCJIO.

KomrmutanapHsie BEKTOPHI.

3auét no Teme: « BeKTOphl B MPOCTPAHCTBEY.
Paznoxenne BekTopa 1o TpEM HEKOMILTAHAPHBIM
BEKTOPaM.

HNTorosoe noBropeHue Kypca reomeTpum.
AKCHOMBI CTEPEOMETPHUH U UX CIACJCTBHUS.
[TapayuieTbHOCTH MPAMBIX U TIOCKOCTEH.

Teopema o0 TpéX NMEPNCHANKYJIISIPaXx.

BekTopsl B IpOCTPaHCTBE, UX NPUMEHEHUE K PELICHUIO
3a1a4.

Yron Mexay npsAMON U TIOCKOCTBIO.
[Tupamupa. Terpasap.

Pemenne 3amau no reme: «lIlupamupa. Terparap»




19.04

22.04

26.04

29.04

3.05

6.05

10.05

13.05

17.05

20.05

24.05

27.05

31.05

8y




70.

3aKIrounTENbHBIA YPOK 10 Kypcy reomerpun 10 knacca.




r-11 KanengapHo — reMaTu4ecKoe NJIaHUPOBAHHUE
Ne | Tema ypoka Jlata npos Jara Kon-Bo
dakr 4acoB
KoopauHaThl TOUKH M KOOPAUHATHI BEKTOPA.
154
1. | IIpsmoyronpHas cucTtemMa KOOpPAMHAT B MPOCTPAHCTBE. 3.09
2. | KoopauHaTel BEKTOpA. 7.09
3 Koopaunatel BekTOpAa. 10.09
4. | CBa3b MEXKAY KOOPAUHATAMH BEKTOPOB U KOOPJAMHATAMH TOUEK. 14.09
5. | Ilpocteiimme 3a1a4i B KOOPAUHATAX. 17.09
6. | IlpocTeiimme 3aaa4n B KOOPAMHATAX. 21.09
7. | KontponbHas padota no teme: «lIpocteiimmue 3aqaumn B 24.09
KOOPAUHATAXY.
CkansipHoe npou3BeieHHEe BEKTOPOB.
8. | Yrom mexay BekTopamu. CKalspHOE IMTPOM3BEICHHUE BEKTOPOB. 28.09
9. | Yron mexnay Bekropamu. CKaIsIpHOE MTPON3BEICHHE BEKTOPOB. 1.10




10.

11.

12.

13.

14.

15

16.

17.

18.

19.

20.

Brraucnenne yrios Mexay NpsMBIMA U BEKTOPaMH.
Pemenne 3amad no teme: «YT0JI MEKIY BEKTOPaAMU»

JBmwxenus. LlentpanbHas cummerpus. OceBas CHMMETPHS.
[TapansnenbHebIi EPEHOC.

Pemenue 3amau no teme «JIBHKEHU.

Kontponrshas padota o teme: «CKalsipHOE TPOU3BEIICHUE
BEKTOPOBY.

3auét no teme: «MeTo1 KOOPAUHAT B MTPOCTPAHCTBEY.

unauaap, KoHyc, map.

[lonsTne nmnuHapa.
Hwmuaap. Pemenue 3amau.
Hwmuaap. Pemenue 3amau.
Konyec.

Konyec.




5.10

8.10

12.10

15.10

19.10

22.10

26.10

9.11

12.11

16.11

19.11

164




21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

Y ceuéHHBIN KOHYC.

Cdepa. YpaBueHnue chepsl.

BzanmHoe pacmonoxxenne cepsl u MIOCKOCTH.
Kacarenbnas mmockocTs k cdepe.

[Tnomane cdhepsr.

Petrenvie 3amau Ha MHOTOTPAHHUKH: IIJIAHIP, KOHYC, TI1ap.
Petrenvie 3amau Ha MHOTOTPAHHUKH: IIJIAHIP, KOHYC, TI1ap.
Petrenvie 3amau Ha MHOTOTPAHHWKH . TIWJIMH]IP, KOHYC, TI1ap.
3auét o Teme: «Tema BpareHus»

KontponbHas pabora o teme: «Tena BparmeHus»
O06o061enue o teme: «L{unuHAp, KOHYC, apy.
CaMOCTOATENNbEHOE PEIICHNE 3a/1a4.

O0bémbI TEN

[Tonsatrue o0béma. OOBEM IPAMOYTOJIBHOTO TapajuIeeuneaa.




23.11

26.11

30.11

3.12

7.12

10.12

14.12

17.12

21.12

24.12

28.12

14.01

18.01

22y




34.

35.

36.

37.

38.

39.

40.

41.
42.

43

A4,

45

46.

47.

OO0BEM NPsAMOI MPU3MbI, OCHOBAHMEM KOTOPOU MPAMOYTOJIbHBIN
TPEYTrOJIbHUK.

OO0BEM MPAMOYTOJBHOTO NapajlyIeIeITUIIENA.

OOBEM NIPSAMOI MPU3MBI.

OO0BbéM 1UIMHIpA.

OO0BbéM 1UIMHIpA.

Brruucnenrie 00bEMOB TEJT ¢ TOMOIIBIO HHTETPAJIOB.
OO0BbEM HAKIIOHHOW MPU3MBI.

OO0BEM nMUpaMUabL.
OO0BEM nMUpaMUabL.

OO0BEM nMUpaMUabL.

OO0BEM KOHYCA.

Peurenue 3amau Ha HaxokAeHUE 00bEMa KoHyca. O0BEM mapa.
KontponbsHas padora mo teme: «OOBEMBI TE»

OO0BéM mapa.




21.01

25.01

28.01

1.02

4.02

8.02

11.02

15.02
18.02

22.02

25.02

1.03

4.03

8.03




48

49.

50.

51.

52.

53

54.

55.

56.

57.

58.

59

O0bém mapa.

OO0BEM IIapOBOTO CETMEHTA, CEKTOPA, CIIOA.

OO0BEM IApOBOTO CETMEHTA, CEKTOPA, CJIOA.

[Tnomane cdepsr.

Peuienue 3anau no teme: «O0BEM 11apa 1 €ro yactein»
Kontponbras padora mo teme: «O0BEM 1mapa U mIomaas chepo».
3auét no teme: «OOBEMBI TETY.

HNTorosoe noBTOpeHue.

AKCHOMBI CTEPEOMETPUH.

[TapannensHOCTH IpsAMBIX. [lapaniiebHOCTh NPAMOM U TIOCKOCTH.
[TapayieTbHOCTh TIOCKOCTEH.

[lepnenauKyAAPHOCTD NMPSIMOM U IUIOCKOCTH. Teopema o Tpéx
MEPIECHANKYJIAPAX. YTOI MEXKAY MPSIMOM U TUIOCKOCTHIO.

JIByrpaHHBIN yTOJI.

MHOrorpaHHUKHA: NapajuIeienunea, Npu3Ma, MMpaMmuaa, miomaiu
UX MMOBEPXHOCTEN.




11.03

15.03

18.03

22.03

1.04

5.04

8.04

12.04

15.04

19.04

22.04

26.04

154y




60.

61.

62

63.

64.

65.

66.

67.

68.

[Tapannenenunen, npusMa, TUpamMuaa.

Bekrtopsl B npoctpanctee. JleiicTBua Haa BekTopamu. CKaApHOE
MPOU3BEICHUE BEKTOPOB.

Humuaap, koHyce u map. [Inomanm nx noBepxHOCTEN.

OOBEMBI TEN.

MHOrorpaHHHKH.

Tena BpaieHusl.

KomOunanmu ¢ onmcanasiMu cepam.
Hrtorosslii 3a4ét no teme: « MHOTOrpaHHUKHY.

AHanu3 3au4€THON padoTHI.




29.04

3.05

6.05

10.05

13.05

17.05

20.05

24.05




CornacoBaHo

3amecTuTenb gMpekTopa no YBP
(C.H. MakapeHko)
« » 2021r.






MNPUNOXEHUE.

KpnTepun ougHMBaHNSA 3HAHWIA, YMEHWIA 1 HABLIKOB 06YyyYatoLLMXCA N0 MaTeMaTuKe.

(CornacHo MeTtognyeckomy nuceMy «HanpaBneHuUs paboTbl yunTeneit MaTteMaTtuKn No UCNOMHEHUIO eANHbIX
TpeboBaHUI nNpenojasaHWa nNpefMeTa Ha COBPEMEHHOM 3Tamne pa3BUTUA LUKOJbI»)
[Ns OUeHKM SOCTVXKEHUI yyallMXCa NPUMeHsAeTcs naTnbanibHas cuctema OLEHUBaHUA.
HopMbl ouUeHKu:

OLeHKa NUCbMEHHbIX KOHTPO/IbHbIX PaboT 06y4atoLLMXCA N0 MaTeMATHUKE.

OTBeT OLUEeHMBAETCS OTMETKON «5», ecnu:

° pa60Ta BblMOJ/IHEHA MOJIHOCTbLHO,

° B JIOTNYECKUX PaCCYyXOAEHUNAX U 060CHOBaHUMK peweHna HeT I'Ip06efIOB N OWNBOK;

° B peWweHnnm HeT MaTeMaTUu4veCKux OLIMOOK (BOSMO)KHa oAHa HETOYHOCTb, OINWCKa, KOTOPasd He ABIAETCA
cnegctBnuemM HesHaHUA UM HEMOHUMaHUA y'~|e6Horo MaTepmana).

OTMeTKa «4» CTaBUTCA B cnefyroLnx cnyyasx:

e paboTa BbIMO/IHEHA MO/IHOCTbLIO, HO 060CHOBAHUSA LWAroB PeleHnss HefoCTaTOoUYHbl (ecnu ymMeHne 060CHOBbLIBATb
pacCcy>XAeHnUs He ABNANOChL crneynanbHblM 06bEKTOM MPOBEPKU);

e JonyuweHbl ogHa owunbKa UM ecTb ABa - TPM HeAOYETa B BblKIagKax, PUCYHKaX, yepTexax unm rpaukax (ecnwu
3TV BUAbl paboT He ABMASANUCHL CnelmnanbHbIM 00BEKTOM MPOBEPKN).

OTmeTKa «3» CTaBUTCA, EC/u:

. aonyuieHo 6onee oAHON owmM6KN Unm 6onee ABYX - TPexX HEAOYETOB B BblKNafgKax, YepTexax uMan rpaukax, Ho
obyuvarowmincs obnagaet 0693aTe/IbHbIMU YMEHUSAMU MO NPOBEPSAEMON TEME.



OTMeTKa «2» CTaBUTCSH, eCNu:

gonyuweHbl CyweCcTBEHHbIE OLUNGKKM, NoKaszaslUWe, 4YTO o6yqa+om,vu‘/ic;1 HeE o6na,qaeT 0653aTeNbHbIMMK YMEHNAMN

Mo AaHHON TemMe B MOJIHON Mepe.

OTmMeTKa «1» CTaBUTCA, ecnu:

paboTa NMokasana NOMHOE OTCYTCTBME Yy 0by4yatowerocs 06a3aTelbHbIX 3HAHUIA M YMEHUWIA MO NPOBEPSIEMOI TeMe
WK 3HaYUTEeNbHasA 4YacTb PaboTbl BbIMO/MIHEHA HE CAMOCTOATENbHO.

Yuuntenb MOXET NOBbICUTb OTMETKY 3a OPUTMHaNbHbIA OTBET Ha BOMPOC WX OPUTMHANbHOE pelleHne 3adavn,
KOTOpble CBUAETENbCTBYOT O BbICOKOM MaTemMaTM4yeCKOM pa3BUTUM 06y4valollerocs; 3a peweHune 6onee
CNOXXHOW 3ajayn WA OTBET Ha 60Jiee CNOXHbIN BONPOC, NPeAsoXeHHble 06yvatowemMycs 4OMNONHUTENbHO
Mnocne BbIMOMHEHUA UM KaKUX-NMO0 APYrux 3adaHuil.

OueHKa YCTHbIX OTBETOB o6yqarom,|/|xcs| Nno MaremMmarmke

OTBeT OUEeHMBAETCH OTMETKON «5», €C/IN YUYEHUK:

MOMHO PacKpbIN coflepXXaHne maTepuana B o6beMe, NpeaycCMOTPEHHOM MPOrpaMMOin 1N yYeOHUKOM;

N3NOXWUN MaTepuan rpamoTHbIM S3bIKOM, TOYHO WCMONb3ys MaTemMaTU4ecKyl TepMWHONOTUI W CUMBOMUKY, B
onpeAeneHHOW NOrMYecKoin nocnenoBaTeNlbHOCTH;

NPaBUNbHO BbIMOMHUA PUCYHKK, YepTexu, rpadvku, conyTCTBYHOLLINE OTBETY;

MNoKasan yMeHWe WANICTPUPOBATb TEOPUIO KOHKPETHbIMU MpuMepaMiu, NMPUMEHSATb €e B HOBOW CUTyauuu npu
BbIMO/THEHWUM NPAKTUUYECKOro 3ajaHuns;

NPOAEMOHCTPUPOBAN 3HAHWME TEOPUM paHee W3YUYeHHbIX COMYTCTBYHOLWMX TEM, C(hopMUPOBAHHOCTb n
YCTOWYMBOCTb MCMOMb3YEMbIX MPU OTBETE YMEHUIA U HAaBbIKOB;

OTBEYasn camocToAaTeNbHO, 6€3 HaBOAALMX BONPOCOB YUYUTENS;

BO3MOXHbI OflHA - [Be HETOYHOCTU MNpPU OCBelleHWe BTOPOCTENEHHbIX BOMPOCOB WM B BbIKNafKax, KOTOpPble
YUEHWK NIerKo UCNpaBun Mocnie 3aMedyaHuna yuyntens.

OTBET OLIEHMBAETCA OTMETKOMN «4», ecnu y0BNeTBOPSET B OCHOBHOM TPe60BaHMUAM Ha OLEHKY «5», HO Npu 3TOM
NMeeT OAUH M3 HeJOCTATKOB:

B N3N0XEHNN A0NYLLIEHbI HeboNbLWKMe npo6enb|, HE NCKa3nBLUEE MaTEMATNYECKOE COAEPXKaHNE OTBETA,



gonyuweHbl oanH - ABa HeAao4yeTa [Mpun oCBeWEHWMWNM OCHOBHOIO coaep>XXaHuA OTBETd, WCNpaB/IEHHbIE TMOC/E
3aMedaHNAa y4YUTENA,

gonyueHbl owmnbka nnn 6onee ABYX HeAo4deToB TMpu OCBEWLEHNW BTOPOCTEMEHHBLIX BOMNPOCOB WU/IN B BblKNaAKax,
NIErKo ncnpasaeHHblIE MOCAE 3aMeYaHNA YUUTENA.

OTMeTKa «3» CTaBUTCS B CIEAYIOLWMX CyYanX:

HEMOMHO  PackpbITO CcoAepXaHue MmaTepuana (cogepXaHue W3NOXEHO (parMeHTapHoO, He Bceraa
nocnefoBaTeNlbHO), HO MOKa3aHO 06liee NMOHMMaHME BOMPOCA U NPOAEMOHCTPUPOBAHbI YMEHUS, AOCTATOUYHbIE
LN YCBOEHWS MporpammHoro matepuana (onpegeneHbl «Tpe6GoBaHMAMM K MaTeMaTM4YeCKOW MOArOTOBKe O
byyatolMxcs» B HACTOsALW e nporpaMmMe No MaTeMaTuKe);

MMeNnchb 3aTPyAHEHUS WNN AONYyLULEHbl OWWOKM B OMpefeneHU MaTemMaTMUYeCKON TepMUHOMOTMM, 4epTexax,
BblK/lagKax, UCnpaBneHHble NMOCNe HeCKONbKUX HABOASALWMX BONPOCOB YYNTENS;

YUYEHUK He cnpaBU/CS C NMPUMEHEHWEM Teopuu B HOBOM CUTyaUWUu NPU BbINMOMHEHUM MPAKTUYECKOro 3afiaHus, HO
BbIMONHWUA 3afilaHNst 0653aTeNIbHOT0 YPOBHSA CMOXHOCTW MO JaHHOW TEME;

NpM [0CTaTOMHOM 3HaHWM TeopeTUYecKOro MaTepuana BbisiBAeHa HeAocTaTouHas CHOPMMPOBAHHOCTD
OCHOBHbIX YMEHWIA 1 HaBbIKOB.

OTMeTKa «2» CTaBUTCA B CNEAYIOLLMX CyYasnX:

HE PaCKpbITO OCHOBHOE COoA€epP>XXaHNe yL|e6Horo MaTepunana,

O6Hapy)KeHO He3HaHNE YYEHUKOM 6onbLWen nnm Hanbonee BaXKHOM YacTu yqeﬁHOFO MaTepunana,

AOMYLWEHDI OLNOKN B onpeaeneHnn I'IOHFITVII‘/JI, npn ncnoab3oBaHUN MaTeMaTUUYecKon TEPMUHONOIrMN, B PUCYHKaAX,
yeprtexax wuun rpacbvn(ax, B BblKNnagkKax, KOTOPble HE WCMpPaBfA€Hbl MOCAE HECKOJIbKNX HaBOAALW WX BOMPOCOB
YUUTENA.

OTmMeTKa «1» cTaBUTCSH, ECN:

YUYEHUK 06Hapy)KI/II'I MO/IHOE HE3HAHNE N HEMNOHUMaHWUE N3y4aemMoro yqe6Horo MaTtepunana NWain He CMOr OTBETUTb
HM Ha OAWH U3 NOCTaB/IEHHbLIX BONPOCOB N0 U3y4YEHHOMY MaTepuany

Obwan knaccupmkaymsa owmnobok.



Mpn oueHKe 3HAHWI, YMEHWI W HaBbIKOB 0Oy4valoLWMXcs crnefyeT yYUTbiBaTb BCe OLWINOKM (rpybble M Herpybble) u
He0YEThI.

[PyObIMM CUMTAKOTCA OLLUMOKMW:

* He3HaHWe OonpeAeneHnsi OCHOBHbIX MOHATWIA, 3aKOHOB, MpPaBWA, OCHOBHbLIX MOMIOXKEHNIA TEopuUW, He3HaHue
hopmyn, 06LWENPUHATBIX CUMBO/IOB 0603HAYEHWNIA BENNYUH, eANHUL UX N3MEPEHUS;

* He3HaHWe HaMMEHOBaHW eAUHUNL, N3MEPEHMS;

* HeyMeHWe BbleNnNTb B OTBETE [NABHOE;

* HeyMeHWe MPUMEHATb 3HaHUA, anropuTMbl ANA PeLleHnsa 3ajay;

* HeyMeHWe fenaTb BbIBOAbl U 0606LLEHNS;

* HeyMeHWe unmTaTb U CTPOUTb rpafuKu;

* HeyMeHWe MoNb30BaTbCA MEPBOMCTOYHMKAMMU, Y4EOHUKOM ¥ CMPaBOYHUKAMMU;

* MOTeps KOPHS UAN COXPaHEeHWe NOCTOPOHHEr0 KOPHS;

 oTb6pacbiBaHNe 6e€3 0O6BACHEHWA OIHOTO U3 HUX;

* paBHO3HAa4Hble UM OLUNOKMU;

* BbIYUCNUTENbHbIE OWINOKM, EC/IN OHN HE ABMAKTCSA OMUCKOMN;

* NIOrMYecKue OLN6GKN.

K HerpyobIM owwmbkam cnefyet OTHECTU:

¢ HEeTOYHOCTb qI)OpMy]'IVIpOBOK, Oﬂpe,ﬂ,GHEHMVI, I'IOHFITVII7I, T€0p|/||7|, Bbl3BaHHAs HEMO/IHOTOMW 0XBaTa OCHOBHbIX
MPM3HaKOB oMnpeaendaemMoro noHATUA UIn 3aMeHom 0AHOI0 - ABYX N3 3TUX NPU3HAKOB BTOPOCTENEHHbLIMU,

* HETOYHOCTb rpauka,

e HepauuoHaNbHbIN MeTO[ peleHns 3ajavyn UAM HeaoCTAaTOYHO MPOJYyMaHHbIA MnaH oTBeTa (HapylweHue NOruKu,
noagmMmeHa OoTAe/ibHbIX OCHOBHbIX BOMPOCOB BTOpOCTeI'IeHHbIMVI);

e HepauunoHanbHble MeToAbl paboTbl CO CNPaBOYHOW M APYron NUTepaTypou;

* HEYMEHWEe pewatb 3agadyn, BbINONHATb 3aJaHUA B 06LLI,8M BUae.

Hepnouyetamu ABNAKOTCA:



e HepaunoHanbHble NpueMbl BbIYUCIEHNA U NpeobpasoBaHuii;
e HebpexHOe BbIMOSIHEHME 3annCen, YepTexen, CXem, rpadomKos.



MyHununaJjbHoe 0KaKeTHoe 00111e00pa3oBaTe/ibHOE YUpeKAeHHe YTrJeropckas cpeaHsisi 001meoopa3oBaTeibHast
K 0J1a.

JIMPEKTOp IIKOJIBIL:
(H.}O.Actadnbesa)
[Tpuka3z Ne205 ot 25.11. 2021r

PABOYAS ITPOI'PAMMA
MO AJITEBPE JJIS1 7 KJIACCA
HA 2021 - 2022 YYEBHBII IO/

(MHIUBUY AJIBHOE OBYUYEHHUE. I'op6aués 1)



PaGouas mporpamma no aaredope aja 7 kjaacca (MHAUBUAYaJdbHOe 00y4denne) K yueOHuky: IO M. Konsrun, M.B. Tkauea,
H.E. ®enoposa, M.W. [llabynuH.. u ap- M IIpocseienue, 2017r.
coctapieHa Ha 2021-2022 yueOHbIN TOJI, HA OCHOBE:

-Oenepanbubiii 3akoH 0T 29.12.2012 Ne 273-D3 «O6 obpazosanuu B Poccutickoit deaepanmmny;
-OenepanbHbI TOCYIAPCTBEHHBIN 00pa30BaTEIbHBINA CTAHJAPT OCHOBHOTO 00111eT0 00pa30BaHus, YTBEPKIECHHOIO MPUKA30M
MunncrepcTBa obpazoBanus u Hayku Poccutickoit @eneparu ot 17.12.2010 No 1897 (®I'OC ocHoBHOTO 00I1IETO
obOpazoBanus) (pex. ot 31.12.2015 1.);
- Ycrasa MBOY VYrneropckoii COILL,
-Yuebnoro miana MbOY VYraeropcekoit COII na 2021-2022 yu.roaa
-ABtopckas nporpamma Kosarun 1O .B. Tkauésa M.B.,

Anredpa 7 kimacc M., «lIpocsemenue» 2019 r. ®I'OC. Anrebpa 8 knacc M., «lIpocsemenue» 2018 r. Anredpa kiacc M.,
«IIpoceemienue» 2019 r.

-IporpaMMbl uist 00IIe00pa30BaTENbHBIX IIKOJ, THMHa3uM, nuiee 2014r.,
-denepaabHOTO TIEPEUHs Y4eOHHMKOB, PEKOMEHJIOBAaHHBIX MUHHCTEpCTBOM oOpasoBaHus P,

-c y4éToM TpeOOBaHMH K OCHAILECHHIO O0Pa3oBaTEIbHOrO Mpolecca, B
COOTBETCTBHH C COJACPKAHWUEM HAMOJHEHWA yUeOHBIX TMPEAMETOB KOMIIOHEHTA TOCYIAPCTBEHHOTO CTaHAAapTa OOIIETO
00pa3oBaHMA.

JlarHas mporpaMMa MoJTHOCTHIO OTpakaeT 0Aa30BBIH YPOBEHD MOATOTOBKHY ITKOJIBHUKOB TIO pasjaeiiaM mporpaMmmbl. OHa
KOHKPETU3HUPYET COJEPKAHUE TEM 00pa30BaTENBHOIO CTaHAAPTa U JaéT NPUMEPHOE pacipeaesieHue yueOHbIX 4YacoB MO
pazzenam Kypca.

Ha wusyuenune anreOpwi B 7 Kiacce (MHAUBUIyaTbHOE OOyUeHHE) OTBOAUTCS 2 waca B Hemenro. Beero B 7 kimacce - 45 9acos,
KOHTPOJIbHBIX padoT mo anredpe 5. KoHTposibHbIe padOThl HAMpaBJICHbl HA MPOBEPKY YPOBHS 0a30BOH MOATOTOBKH
yuamuxcs, a Takke Ha auddepeHITMPOBaHAYIO MPOBEPKY BajeHUS (HOPMaTbHO-OTIEPATUBHBIM MaTEMaTHICCKAM
anmapaTroM, CIocOOHOCTh K HMHTETPAlMKM 3HAHWH MO OCHOBHBIM TemaM kypca. OcrtaBisato 3a co00i mpaBO BHOCHTH



WU3MEHEHUS B TEKCThl KOHTPOJIbHBIX Pa00T. [[poMeKyTOUHBIH KOHTPOJIb 3HAHUN OCYIIECTBIACTCS C MOMOIIBIO
MIPOBEPOUHBIX CAMOCTOSTENIBHBIX PA0OT, MAaTEeMAaTHYECKUX IUKTAHTOB M KapTOUCK.

Ilnanupyembie pe3yibTaThl 0CBOCHHUSI Kypca ajredpsl 7 KJacc.

Ypoeenw o6sa3amenvroii noocomoeku odyuarouiezoca:
e VYMeTh OCYIIECTBIIATH B BRIPAKCHHUIX U (POPMYJIaX YUCTOBBIC TOACTAHOBKH W BHITIONHATH COOTBETCTBYIOIINE BHIUHCICHUS.
e VYMeTh pemiaTh ypaBHEHHUS C OJTHAM HEU3BECTHBIM, CBOIAIINECS K THHECHHBIM.,
e YMeTh BHITIOJIHATh OCHOBHBIC ICHCTBHS CO CTENCHSAMH C HAaTypaJIbHBIMH TIOKA3aTEIISIMHU.
YMeTh BHITIOHATh OCHOBHBIC IEHCTBHA ¢ MHOTOWICHAMH.
YMeTh BHITIOHATH Pa3IoKCHUE MHOTOWICHOB HA MHOYKHUTEITH.
3HaTh (DOPMYJIBI COKPAIIEHHOT'O YMHOKCHHS.
YMeTh BHITIOHATh OCHOBHBIC NEHCTBUA ¢ areOpandecKuMu TPOOSIMH.
YmeTs cTponTh rpaduiK THHEHHON QYHKITHH.
e VYMeTh penaTh CHCTEMBI ABYX JIMHCHHBIX YPABHCHHM.
YMeTh pemarh TeKCTOBBIE 33/1a4H areOpandeCcKiuM METOIOM

B pesynbrate uzyueHus Kypca aareopbl B 7 KJ1acce y4yaliuecs J0JKHbI
3HATH/TMIOHUMATH:

® MATEMAaTHYECKUH A3BIK,

® CBOMCTBA CTEMECHU C HATYPaJbHBIM ITOKA3aTEIIEM;

e OmpeneicHUE OAHOWICHA W MHOTOYICHA, ONEpaluy Haj OJHOWICHAMH W MHOTOUWICHAaMH; (hOPMYIJIBI COKPAIIEHHOTO
YMHOKCHHS, CTIOCOOBI PA3IOKEHU Ha MHOXKHUTEIIH,

® CBOWCTBO COKpalleHusa Apo0Oei, MpuBeAeHUE aareOpanueckux apoodeit Kk o0leMy 3HAaMEHATEIO,

e JMHEIHYIO (PYHKIIHIO, €€ CBOWCTBA U TpaduK;



CIOCOObI PEIIEHUA CUCTEM JABYX JJUHEHHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU;

YMeTh:

BBITIOJTHATH apu(hMETHUECKIE NEHCTBUSA, COUETas YCTHBIE U TMChbMEHHBIC TIPUEMBI;

COCTaBJIATb MAaTEMATUUYECKYIO MOJEIb MPU PELLIEHUU 3314,

BBIMIOJIHATH JIEMCTBUA HAJ CTENEHAMMU C HATYPAJIBHBIMHM IIOKA3aTEJAMM, MOKA3ATEIEM, HE PABHBIM HYJIKO, UCHOJIb3YS
CBOMCTBA CTEIICHEH,

BBHITIOJTHATH apu(PMETHUECKIE OTIepaIiiy HaJl OAHOWICHAMH U MHOTOUJICHAMH, PaCcKIaAbIBaTh MHOTOUJICHB Ha MHOKHTEIH,
UCIIOJIB3YSI METOJT BBIHECEHHS OOIEro MHOXHUTENS 3a CKOOKHA, METOA TPYNNUAPOBKHA, (POPMYJTBI COKPAIEHHOTO
YMHOKECHUS,

BBITIOJIHATH OCHOBHBIE JIEHCTBUSA C aIreOpanuyecKuMu Ipo0simMu;

peliaTh JJMHEWHBIE U PALMOHAJIBHBIE YPABHEHHUS C OJTHOU IIEPEMEHHOM,

pelIaTh HECI0KHBIC TCKCTOBBIE 33/1aUM AJITeOPandecKUM METOI0M;

CTpouTh TpaduK JMHCHHOH (PYHKIMH, OMPEASIATh CBOWCTBA (DYHKIIMM MO €¢ TpaduKy, TPUMEHITh TpaduuecKue
MPEACTABJIEHUSA NPU PELIEHUN YPABHEHUN, CUCTEM JIMHEWHBIX YPABHEHUMN

pelIaTh CUCTEMBI ABYX JINHEHHBIX YPABHEHHUU C JBYMS IEPEMEHHBIMU,

pemaTrs CJICAYHIMHUC ) KHZHCHHO-ITPAKTHYCCKHC 3ada9M.

CaMOCTOATEILHO MPUOOPETATh U MPUMEHSTH 3HAHUA B PA3IMYHBIX CUTYaIAIX,
paboTaTh B rpynmnax;

apryMEHTHPOBATh W OTCTAMBATh CBOIO TOUKY 3PCHUS,

YMETH CIIYIIATh APYTHUX

MMOJB30BAaTbCA INPCAMCTHBIM YKa3aTCJICM 3HHHKHOH€HHﬁ U CIIPABOYHHKOB I HaXOKIACHHA I/IH(I)OpMaI_[I/II/I; CaMOCTOATCJIbHO

HeﬁCTBOBaTb B CUTyalluH HCOIIPCACIICHHOCTH IIPH PCIICHHUHN aKTYaJIbHBIX OJI1 HHUX np06neM.

Conaepxanue 00y4eHust



Tema 4. «Pa3okeHHe MHOTOUWIEHOB HA MHOKUTeIW» (12 yacoB)

Ob6s13amenbHblll MUHUMYM COOEPHCAHUsL 00PA308AMENILHOT 001ACMU MAMEMAMUKA

®opMyJibl COKPAIICHHOTO YMHOXEHUS: KBAAPAT CYMMBbI U KBAJpaT Pa3HOCTHU, KyO CyMMBbI U KyO pa3HOCTH.
dopmyra pa3HOCTH KBaApaToB, (popMyna cyMMbl KyOOB U Pa3HOCTH KyOOB.

PaznoxeHnne MHOro4JieHa Ha MHOXKHUTEIH.

TpeGoBaHus K MATEMATUUECKON MOATOTOBKE

Ypoesenwv obsi3amenvHoll noocomosku yuauecocs

YMeTh BHINOMHATH PA3JI0KEHUE MHOTOWICHOB HA MHOKUTEH.

3HaTh (DOPMYJIBI COKPAIIEHHOTO YMHOKCHHS.

3Hath POpPMYITBEI Pa3HOCTH KBAAPATOB, (HOPMYJIBI CYMMBI KyOOB M PA3HOCTH KyOOB.

Tema 5. «Aareopaudeckue apoouw» (12 yac)

Ob6s13amenbHblll MUHUMYM COOEPHCAHUsL 00PA308AMENILHOT 001ACMU MAMEMAMUKA
Anredpanueckas ApoOb.

Cokpartnienue apooeii.

JlelicTBus ¢ anreOpanyecKkuMu ApoOsMu.

TpeGoBaHus K MATEMATUUECKON MOATOTOBKE

Yposenv oOsi3amenvroti noocomosku yuauecocs
YMeTh cokpaiiaTh ajaredpandeckue ApooHu.

YMeTh BHINOJIHATH OCHOBHBIE JIEHCTBHUA C alNreOpandecKuMu IpoOsIMHu.

Tema 6. «JIuneiiHas pyHxuus u ee rpadpux» ( 7 yacon)



Ob6s13amenbHblll MUHUMYM COOEPIHCAHUSL 00PpA308aAMENLHOT 001ACMU MAMEMAMUKA
Uwncnossie ¢ynakiun. [lorsitiue GyHKITHN.

Crioco0b1 3amanns PyHKIAH.

I'paduk pynkmm.

I'paduk muneiHON QyHKIHN.

Urenne rpadukoB PpyHKITHI

TpebGoBanus k MaTEMaTHUECKON TTOATOTOBKE

Yposenv obs3amenvroti n0020moeKu y4aupecocs

YMeTh HaXOUTh 3HAUCHUS JTUHEHHOMW (PYHKITUH, 3aJaHHOM (hOPMYIION, TpauKOM 1O €€ apTyMEHTY.
YMeTh HaXOUTh 3HAUEHHUE apTyMEHTA TI0 3HAUCHHIO JIMTHSHHON (PyHKITNH, 3a0aHHON rpahuKoM.
[TpaBuapHO yOTpeOaATH (DYHKIIMOHATBHYIO TEPMHHOJIOTHIO

Tema 7. «CucreMbl IBYX ypaBHEeHHUIl ¢ ABYMS HEM3BeCTHBIMU)
(9 uacoB)
Ob6s13amenbHblll MUHUMYM COOEPHCAHUsL 00PA308AMENILHOT 001ACMU MAMEMAMUKA
CucTtema ypaBHEHUIA;, PEIICHUE CUCTEMBI.
Cuctema IBYX JIMHEHHBIX YPABHEHUH C IBYMS MEPEMEHHBIMU; PEIICHUE TTOJACTAHOBKOW U alireOpanueCcKuM CI0KEHHUEM.
Pemenne TeKCTOBBIX 3a/1a4 aJireOpandyecKuM CIOoCOOOM.

TpeGoBaHus K MATEMATUUECKON MOATOTOBKE
Yposenv obsi3amenvroli NOO2OMOSKU y4auye2ocs
YMeTh pemarh CUCTEMBI IBYX JINHEHHBIX YPABHCHUM.

YMmeTh peuiaTb HCCIOKHBIC TCKCTOBLBIC 3a4d491 ¢ IIOMOINBKO CUCTEM ypaBHeHHﬁ.

Tema 8 «CtaTucTuxka. BBeeHue B Teopuro BeposiTHOCTED) (S yacoB)



Coaep:xanune Kypca aareopsl 7 Kjacca BKJIOYAET CJIeAyoIINe TeMaTHiecKue 0J10Ku:

No Tema KonnuectBo wacos | KOHTpOIBbHBIX
padot
1 | PaznoxkeHre MHOTOUYJIEHOB Ha 124 1
MHOYXHTCITH
2 | AnreOGpanueckue npoou 124

3 | Jlunetinas ¢pynkius u ee rpaduk | 74

4 | CucTteMbl ypaBHEHUH C IBYMS 9u 1
HEU3BECTHBIMHU
5 | .DneMeHTbl KOMOMHATOPUKHU 5u. 1

6 Hroro 45y 5




Ka.]'IeHIlapHO - TEMATHYICCKOC IVIAHUPOBAHHC.

Neo Tema ypoka [ara [ata Konnyectso yacos
Mpos bakT
Pa3noxxeHne MHOro4sneHoB Ha 12y,
MHOXUTENN.
1. BbiHeceHue obuiero mHoxkutena3a | 30.11
CKOOKMWN.
2. BbiHeceHue obuiero mHoxKutenAasa | 1.12
CKOOKMWN.
3. Cnocob rpynnmnpoBKM. 7.12
4, Cnocob rpynnmnpoBKM. 8.12
5. dopmyna pa3HOCTU KBAAPATOB. 14.12
6. dopmyna pasHOCTM KBaAPATOB. 15.12




10.

11.

12.

13.

KBaapat cymmbl. KBagpat pasHoCTu.

KBaapat cymmbl. KBagpat pasHoCTu.

MpuMeHeHMe HECKOIbKUX CNOCO60B
Pa3/10KEHUA MHOTOY/IEHOB Ha
MHOXUTENN.

MpuMeHeHMe HECKOIbKUX CNOCO60B
Pa3/10KEHUA MHOTOY/IEHOB Ha
MHOXUTENN.

Ob6obuatoWwmm ypoK no Teme:
«Pa3noxeHme MHOro4s1eHa Ha
MHOMUTENNY.

KoHTponbHaA paboTta no teme:
«Pa3noxeHme MHOro4s1eHa Ha
MHOMUTENNY.

Anrebpaunueckue apobm.

Anrebpanyeckana gpobe.
CoKpawieHue apoben.

21.12

22.12

28.12

29.12

18.01

19.01

25.01




12y




14.

15.

16.

17.

18.

19.

20.

21.

22.

Anrebpanyeckana gpobe.
CoKpawieHue apoben.

MpuseaeHue apoben K obwemy
3HaMeHaTes.

MpuseaeHue apoben K obwemy
3HaMeHaTes.

CnoxeHwne n BblunTaHne
anrebpaunyeckux apoben.

CnoxeHwne n BblunTaHne
anrebpaunyeckux apoben.

CnoxeHwne n BblunTaHne
anrebpaunyeckux apoben.

YMHOXeHune un geneHune
anrebpaunyeckux apoben.

YMHOXeHune un geneHune
anrebpaunyeckux apoben.

CoBMeCTHble AeNCTBUA Haj,

26.01

1.02

2.02

8.02

9.02

15.02

16.02

22.02

23.02




22.02




23.

24,

25.

26.

27.

28.

29.

30.

31

anrebpanyeckumm apobamm.

CoBMeCTHble AeNCTBUA Haj,
anrebpanyeckumm apobamm.

KoHTponbHaA paboTta no teme:
«Anrebpanyeckme apobdbu».

JinnenHana pyHKUmA n eé rpaduk.
[pamoyrosibHasa cucrtema
KOOPAMHAT Ha NNOCKOCTM.
PyHKUMMN.

®dyHKuMA y=kx 1 eé rpadumk.
JinHenHas GpyHKLMA U eé rpaduK.

JinHenHas GpyHKLMA U eé rpaduK.

O606uatoWwmmnm ypoK no tTeme
«JInHenHaA GyHKUMA 1 eé rpaduk».

KoHTponbHaA paboTta no teme:
«JInHenHaA GyHKUMA 1 eé rpaduk».

Cuctembl ABYX ypaBHEHUU C ABYMSA

1.03

2.03

8.03

9.03

15.03

16.03

22.03

5.04

6.04




9.03

74

9y




32.

33.

34.

35.

36.

37.

38.

39.

40

HeU3BECTHbIMMU.
YpaBHeHMe nepBon CTeNeHU C
ABYMA HEU3BECTHbIMWU. CUCTEMBI
YpaBHEHUMN.

Cnocob noacTaHOBKMU.

Cnocob noacTaHOBKMU.

Cnocob cnoxkeHus.

Cnocob cnoxeHus.

paduueckmm cnocob peweHuns
CUCTEM YPaBHEHUN.

PeweHne 3a4a4 C NOMOLLBIO CUCTEM
YpaBHEHUMN.

PeweHne 3a4a4 C NOMOLLBIO CUCTEM
YpaBHEHUMN.

KoHTponbHaA paboTta no teme:
«Cuctembl ABYX YpaBHEHUM C ABYMA

HEeN3BECTHbIMUN.

dnemeHTbl KOMBMHATOPUKM.

12.04

13.04

19.04

20.04

26.04

27.04

3.05

4.05

10.05
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41.

42.

43.

44,

45.

Pa3nnyHble KOMOUHaUMN N3 TPEX 11.05
3/1eMEHTOB.

Tabnumua 17.05
BApPWaHTOB U NPaBMIO

npousBeaeHUA.

Moac4éT BapuaHTOB C NOMOLbLIO 18.05
rpados.

O6o06warLWwmmnm ypok no Teme: 24.05
«IN1eMeHTbl KOMBUHATOPUKMY.
KoHTponbHaaA paboTa no teme: 25.05

«INeMeHTbl KOMBUHATOPUKU Y.

Pabouast nporpamMmma coctaBJjieHa ¢ ydeToMm cjeaymwmero Y MK:

e T.A bypmuctpoBa, «IIporpammbl o00Iieo0Opa3oBaTeabHBIX YupexaeHuii. Anredpa 7-9 kmaccey. M.,
«IIpocsemienuer, 2014



e [O. M. Konsirun u ap., YueOHuK /i 7 Kjiacca o0nieo0pa3oBaTeabHbIX YUpEKICHUN «Anredpa 7 Kiaccy.
M., «IIpocserienne», 2019r

e [O. M. Konsirun u ap., «Anrebpa 7 kinacc. Meroauueckoe nocodue k yueoHuky HO.M.Konsruna». M.,
«IIpocsemienuer, 2014

e M. B. Tkauéna, H. E. ®enopora, M. U. [llaGynun, «Anredpa. 7 knacc. Jmaakruaeckue Marepuanb». M.,
«IIpocsemienuer, 2014

COI'JTACOBAHO

3amectutenb aupekropa no Y BP
(C.H. Makapenko)

« » 2021r.



MyHununajbHoe 0KaKeTHOe 00111e00pa3oBaTe/ibHOE YUpe:KaeHHe YTJIeropckasi cpeaHsisi 001eoopa3oBaTesbHasi
K 0J1a.

JIMPEKTOp IIKOJIBIL:
(H.}O.Actadnbesa)
[Tpuka3z Ne211 ot 30.11. 2021r

PABOYAS ITPOI'PAMMA
MO AJITEBPE JJIS1 7 KJIACCA
HA 2021 - 2022 YYEBHBII IO/

(MHIUBUAY AJIBHOE OBYUYEHHUE. Ka cakos H.)



PaGouas mporpamma no aaredope aja 7 kjaacca (MHAUBUAYaJdbHOe 00y4denne) K yueOHuky: IO M. Konsrun, M.B. Tkauea,
H.E. ®enoposa, M.W. [llabynuH.. u ap- M IIpocseienue, 2017r.
coctapieHa Ha 2021-2022 yueOHbIN TOJI, HA OCHOBE:

-Oenepanbubiii 3akoH 0T 29.12.2012 Ne 273-D3 «O6 obpazosanuu B Poccuiickoii Oeaepanniny;
-DenepanibHbIA TOCYIAPCTBEHHBIN 00pa30BaTEIbHBIN CTAHIAPT OCHOBHOTO 00I1Ier0 00pa30BaHUA, YTBEPKAECHHOIO MPUKA30M
MunncrepcTBa obpazoBanus u Hayku Poccutickoit @eneparu ot 17.12.2010 No 1897 (®I'OC ocHoBHOTO 00I1IETO
obOpazoBanus) (pex. ot 31.12.2015 1.);
- Ycrasa MBOY VYrneropckoit COILT;
-Yuebnoro miana MBOY VYraeropekoit COII na 2021-2022 yu.roaa
-ABtopckas nporpamma Kosarun 1O .B. Tkauésa M.B.,

Anredpa 7 kimacc M., «lIpocsemenue» 2019 r. ®I'OC. Anrebpa 8 knacc M., «lIpocsemenue» 2018 r. Anredpa kiacc M.,
«IIpoceemienue» 2019 r.

-IporpaMmbl Uil 00I1Ie00pa3oBaTeNbHBIX IIKOJ, TUMHA3uK, nuineeB 2014r.,
-denepaabHOTO TIEPEUHs Y4eOHHMKOB, PEKOMEHJIOBAaHHBIX MUHHCTEpCTBOM oOpasoBaHus P,

-c yuétoM TpeOOBaHWM K OCHAIICHHUIO OOPa30BATEIBHOTO MPOIEcca, B
COOTBETCTBHH C COJACPXKAHWUEM HAMOJHEHHUS Y4eOHBIX TPEIMETOB KOMIOHEHTA TOCYJAPCTBEHHOTO CTaHAapTa OOIIeTo
00pa3oBaHMA.

JlarHas mporpaMMa MoJTHOCTHIO OTpakaeT 0Aa30BBIH YPOBEHD MOATOTOBKHY ITKOJIBHUKOB TIO pasjaeiiaM mporpaMmmbl. OHa
KOHKPETHU3HUPYET COJICPKaHNe TeM 00pa30BaTENbHOTO CTaHIAPTA U TAET TPUMEPHOE PACTIPEACIICHIE YICOHBIX YACOB TI0
pazzenam Kypea.

CormacHo 6a3ucHOMY yueOHOMY TUIaHY Ha HW3yYeHHE ajreOphl B 7 Kiacce (MHAUBUAyaIbHOE O0yUEHWE) OTBOIUTCA 2 Yaca B
Henento. Beero B 7 kinacce - 70 yacoB, KOHTPOJbHBIX padoT mo anredpe 6. KoHntponbHbie padOThl HAMpaBjieHbl HA MPOBEPKY
ypoBHA 0a30BOH TOATOTOBKH YYaIIMXCA, a Takxke Ha auddepeHnnpoBaHHYI0 MPOBEPKY BiaAcHUS (HopMaTbHO-

OTICPAaTUBHBIM MATEMATHUYCCKUM ammapaToM, CIIOCOOHOCTh K HWHTETPAIlMM 3HAHWH 1O OCHOBHBIM TeMaMm Kypca. OcTaBjsio



3a coOOH TNpaBO BHOCUTb WM3MEHEHHUS B TEKCThl KOHTPOJBbHBIX PadOT. [[poMekKyTOUHBI KOHTPOJIb 3HAHWHA OCYIIECTBIACTCS
C TOMOIIBID MPOBEPOUYHBIX CAMOCTOSTENIbHBIX PAa0O0T, MAaTEMAaTHYECKUX IAUKTAHTOB M KapTOUCK.

Ilnanupyembie pe3yIbTaThl 0CBOCHHUSI Kypca ajaredpsl 7 KJacc.

Ypoeenw o6sa3amenvroii noocomoeku odyuarouiezoca:
e VYMeTh OCYIIECTBIIATH B BRIPAKCHHUIX U (POPMYJIaX YUCTOBBIC TOACTAHOBKH W BHITIONHATH COOTBETCTBYIOIINE BHIUHCICHUS.
e VYMeTh pemarh ypaBHEHUS C OJTHAM HEW3BECTHBIM, CBOSIINECS K JTMHCHHBIM.
e YMeTh BHITIOJHATh OCHOBHBIC ISHCTBUSA CO CTETICHSAMHU C HATYypPaJIbHBIMH IMOKA3ATEISIMU.
YMeTh BHITIOHATh OCHOBHBIC IEHCTBHA ¢ MHOTOWICHAMH.
YMeTh BHITIOHATH Pa3IoKCHUE MHOTOWICHOB HA MHOYKHUTEITH.
3HaTh (DOPMYJIBI COKPAIIEHHOT'O YMHOKCHHS.
YMeTh BBHITIOHATh OCHOBHBIC ICHCTBHS C aJiTeOpandecKUMU TPOOSIMH.
YmeTs cTponTh rpaduiK THHEHHON QYHKITHH.
e VYMeTh penaTh CHCTEMBI ABYX JIMHCHHBIX YPABHCHHM.
YMeTh pemarh TeKCTOBBIE 33/1a4H areOpandeCcKiuM METOIOM

B pesynbrate uzyueHus Kypcea aareopbl B 7 KJIacce y4yaluecsa J10JKHbI
3HATH/TMIOHUMATH:

® MATEMAaTHYECKHH SA3BIK,

® CBOMCTBA CTEMECHU C HATYPaJbHBIM ITOKA3aTEIIEM;

e OmpeneicHUE OAHOWICHA W MHOTOYICHA, ONEpaluy Haj OJHOWICHAMH W MHOTOUWICHAaMH; (hOPMYIJIBI COKPAIIEHHOTO
YMHOKCHHS, CTIOCOOBI PA3IOKEHU Ha MHOXKHUTEIIH,

® CBOWCTBO COKpalleHus Apo0Oeil, MpuBeACHKE alireOpandeckux Apooel K o0leMy 3HaMEHATENIO;

e JMHEIHYIO (PYHKIIHIO, €€ CBOWCTBA U TpaduK;



CIOCOObI PEIIEHUA CUCTEM JABYX JJUHEHHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU;

YMeTh:

BBITIOJTHATH apu(hMETHUECKIE NEHCTBUSA, COUETas YCTHBIE U TMChbMEHHBIC TIPUEMBI;

COCTaBJIATh MATEMATUUECKYIO MOJENb MPU PELIEHUH 3a1aY,

BBIMIOJIHATH JIEMCTBUA HAJ CTENEHAMMU C HATYPAJIBHBIMHM IIOKA3aTEJAMM, MOKA3ATEIEM, HE PABHBIM HYJIKO, UCHOJIb3YS
CBOMCTBA CTEIICHEH,

BBHITIOJTHATH apu(PMETHUECKIE OTIepaIiiy HaJl OAHOWICHAMH U MHOTOUJICHAMH, PACKIaAbIBaTh MHOTOUJICHB Ha MH OXHTEITH,
WCIIOJIB3YSI METOJT BBIHECEHHS OOIMEro MHOXHUTENS 3a CKOOKH, METOJ TPYNIUPOBKH, (OPMYJIBI COKPAIIEHHOTO
YMHOKECHUS,

BBITIOJIHATH OCHOBHBIE JIEHCTBUSA C aIreOpanuyecKuMu Ipo0simMu;

peliaTh JJMHEWHBIE U PALMOHAJIBHBIE YPABHEHHUS C OJTHOU IIEPEMEHHOM,

pelIaTh HECI0XKHBIC TEKCTOBBIE 3a7aUM AIreé0pandecKuM METOIOM;

CTpouTh TpaduK JMHCHHOH (PYHKIMH, OMPEASIATh CBOWCTBA (DYHKIIMM MO €¢ TpaduKy, TPUMEHITh TpaduuecKue
MPEACTABJIEHUSA NPU PELIEHUN YPABHEHUN, CUCTEM JIMHEWHBIX YPABHEHUMN

pelIaTh CUCTEMBI ABYX JINHEHHBIX YPABHEHHUU C JBYMS IEPEMEHHBIMU,

pemaTrs CJICAYHINMHUC ) KUSHCHHO-IIPAKTHYCCKHC 3a1a9H.

CaMOCTOATEILHO MPUOOPETATh U MPUMEHSTH 3HAHUA B PA3IMYHBIX CUTYaIAIX,
paboTaTh B rpynmnax;

apryMEHTHPOBATh W OTCTAMBATh CBOIO TOUKY 3PCHUS,

YMETH CIIYIIATh APYTHUX

MMOJB30BAaTbCA INPCAMCTHBIM YKa3aTCJICM 3HHHKHOH€HHﬁ U CIIPABOYHHKOB JId HAXOXKACHHA I/IH(I)OpMaI_[I/II/I; CaMOCTOATCJIbHO

HeﬁCTBOBaTb B CUTyalluH HCOIIPCACIICHHOCTH IIPH PCIICHHUHN aKTYaJIbHBIX OJI1 HHUX np06neM.

Conaepxanue 00y4eHust



Tema 4. «Pa3nokeHHe MHOTOUWIEHOB HA MHOKUTe I» (12 yacoB)

Ob6s13amenbHblll MUHUMYM COOEPHCAHUsL 00PA308AMENILHOT 001ACMU MAMEMAMUKA

®opMyJibl COKPAIICHHOTO YMHOXEHUS: KBAAPAT CYMMBbI U KBAJpaT Pa3HOCTHU, KyO CyMMBbI U KyO pa3HOCTH.
dopmyra pazHOCTH KBaApaToB, (popMysa cyMMbl KyOOB U Pa3HOCTH KyOOB.

Paznoxenue MHOro4JIeHa Ha MHOYKHUTEIH.

TpeGoBaHus K MATEMATUUECKON MOATOTOBKE

Ypoesenwv obsi3amenvHoll noocomosku yuauecocs

YMeTh BHINOMHATH PA3JI0KEHUE MHOTOWICHOB HA MHOKUTEH.

3HaTh (DOPMYJIBI COKPAIIEHHOTO YMHOKCHHS.

3Hath PopMyITBI pa3HOCTH KBAAPATOB, (POPMYITEI CYMMBI KyOOB ¥ pa3HOCTH KyOOB.

Tema 5. «Aareopaudeckue apoouw» (12 yac)

Ob6s13amenbHblll MUHUMYM COOEPHCAHUsL 00PA308AMENILHOT 001ACMU MAMEMAMUKA
Anredpanueckas ApoOb.

Cokpartnienue apooeii.

JleiicTBuUs ¢ aireOpanyecKuMu ApoOsIMHU.

TpeGoBaHus K MAaTEMATUUECKOH MOATOTOBKE

Yposenv oOsi3amenvroti noocomosku yuauecocs
YMeTh cokpaiiaTh ajaredpandeckue ApooHu.

YMeTh BHINOJIHATH OCHOBHBIE JIEHCTBHUA C alNreOpandecKuMu IpoOsIMHu.

Tema 6. «JIuneiiHas pyHxuus u ee rpadpux» ( 7 yacon)



Ob6s3amenbHblll MUHUMYM COOEPHCAHUSL 00PA308AMENbHOU 001ACMU MAMEMAMUKA
Uwncnossie ¢ynakiun. [lorsitiue GyHKITHN.

Crioco0b1 3amanns PyHKIAH.

I'paduk pynkmm.

I'paduk muneiHON QyHKIHN.

Urenne rpadukoB PpyHKITHI

TpebGoBanus k MaTEMaTHUECKON TTOATOTOBKE

Yposenv obsi3amenvroli NOO2OMOSKU y4auye2ocs

YMeTh HaXOUTh 3HAUCHUS JTUHEHHON (QYyHKIINW, 3a1aHHOH (HOPMYIIOi, TpaKOM TIO0 €€ apryMEHTY.
YMeTh HaXOUTh 3HAUEHHUE apTyMEHTA TI0 3HAUCHHIO JIMTHSHHON (PyHKITNH, 3a0aHHON rpahuKoM.
[TpaBuapHO yOTpeOaATH (DYHKIIMOHATBHYIO TEPMHHOJIOTHIO

Tema 7. «CucreMbl IBYX ypaBHEeHHUIl ¢ ABYMS HEM3BeCTHBIMU)
(9 uacoB)
Ob6s13amenbHblll MUHUMYM COOEPHCAHUsL 00PA308AMENILHOT 001ACMU MAMEMAMUKA
CucTtema ypaBHEHUIA;, PEIICHUE CUCTEMBI.
Cuctema IBYX JIMHEHHBIX YPABHEHUH C IBYMS MEPEMEHHBIMU; PEIICHUE TTOJACTAHOBKOW U alireOpanueCcKuM CI0KEHHUEM.
Pemenne TeKCTOBBIX 3a/1a4 aJireOpandyecKuM CIOoCOOOM.

TpeGoBaHus K MATEMATUUECKON MOATOTOBKE
Yposenv obsi3amenvroli NOO2OMOSKU y4auye2ocs
YMeTh pemarh CUCTEMBI IBYX JINHEHHBIX YPABHCHUM.

YMmeTh peuiaTb HCCIOKHBIC TCKCTOBLBIC 3a4d491 ¢ IIOMOINBKO CUCTEM ypaBHeHHﬁ.

Tema 8 «CtaTucTuxka. BBeeHue B Teopuro BeposiTHOCTED) (S yacoB)



Coaep:xanune Kypca aareopsl 7 Kjacca BKJIOYAET CJIeAyoIINe TeMaTHiecKue 0J10Ku:

No Tema KonnuectBo wacos | KOHTpOIBbHBIX
padot
1 | PaznoxkeHre MHOTOUYJIEHOB Ha 124 1
MHOYXHTCITH
2 | AnreOGpanueckue npoou 124

3 | Jlunetinas ¢pynkius u ee rpaduk | 74

4 | CucTteMbl ypaBHEHUH C IBYMS 9u 1
HEU3BECTHBIMHU
5 | .DneMeHTbl KOMOMHATOPUKHU 5u. 1

6 Hroro 45y 5




Ka.]'IeHIlapHO - TEMATHYCCKOC IVIAHUPOBAHHUE.

Neo Tema ypoka [ara [ata Konnyectso yacos
Mpos bakT
Pa3noxxeHne MHOro4sneHoB Ha 12y,
MHOXUTENN.
1. BblHeceHue obLero mHo»KuTensa 3a | 2.12
CKOOKMWN.
2. BbiHeceHuMe obuiero mHoKutenAa 3a | 3.12
CKOOKMWN.
3. Cnocob rpynnupoBKu. 9.12
4, Cnocob rpynnupoBKu. 10.12
5. dopmyna pa3HOCTU KBAAPATOB. 16.12
6. dopmyna pa3HOCTU KBAAPATOB. 17.12




10.

11.

12.

13.

KBaapat cymmbl. KBagpat pasHoCTu.

KBaapat cymmbl. KBagpat pasHoCTu.

MpuMeHeHMe HECKOIbKUX CNOCO60B
Pa3/10KEHUA MHOTOY/IEHOB Ha
MHOXUTENN.

MpuMeHeHMe HECKOIbKUX CNOCO60B
Pa3/10KEHUA MHOTOY/IEHOB Ha
MHOXUTENN.

Ob6obuatoWwmm ypoK no Teme:
«Pa3noxeHme MHOro4s1eHa Ha
MHOMUTENNY.

KoHTponbHaA paboTa no Teme:
«Pa3noxeHme MHOro4s1eHa Ha
MHOMUTENNY.

Anrebpaunueckue apobm.

Anrebpanyeckana gpobe.
CoKpawieHue apoben.

23.12

24.12

30.12

13.01

14.01

20.01

21.01




12y




14.

15.

16.

17.

18.

19.

20.

21.

22.

Anrebpanyeckana gpobe.
CoKpawieHue apoben.

MpuseaeHue apoben K obwemy
3HaMeHaTes.

MpuseaeHue apoben K obwemy
3HaMeHaTes.

CnoxeHwne n BblunTaHne
anrebpaunyeckux apoben.

CnoxeHwne n BblunTaHne
anrebpaunyeckux apoben.

CnoxeHwne n BblunTaHne
anrebpaunyeckux apoben.

YMHOXeHune un geneHune
anrebpaunyeckux apoben.

YMHOXeHune un geneHune
anrebpaunyeckux apoben.

CoBMeCTHble AeNCTBUA Haj,

27.01

28.01

3.02

4.02

10.02

11.02

17.02

18.02

24.02




22.02




23.

24,

25.

26.

27.

28.

29.

30.

31

anrebpanyeckumm apobamm.

CoBMeCTHble AeNCTBUA Haj,
anrebpanyeckumm apobamm.

KoHTponbHaA paboTta no teme:
«Anrebpanyeckme apobdbu».

JinnenHana pyHKUmA n eé rpaduk.
[pamoyrosibHasa cucrtema
KOOPAMHAT Ha NNOCKOCTM.
PyHKUMMN.

®dyHKuMA y=kx 1 eé rpadumk.
JinHenHas GpyHKLMA U eé rpaduK.

JinHenHasa GyHKLMA 1 eé rpaduK.

O606uatoWwmmnm ypoK no tTeme
«JInHenHaA GyHKUMA 1 eé rpaduk».

KoHTponbHaA paboTta no teme:
«JInHenHaA GyHKUMA 1 eé rpaduk».

Cuctembl ABYX ypaBHEHUU C ABYMSA

25.02

3.03

4.03

10.03

11.03

17.03

18.03

1.04

7.04




9.03

74

9y




32.

33.

34.

35.

36.

37.

38.

39.

40

HeU3BECTHbIMMU.
YpaBHeHMe nepBon CTeNeHU C
ABYMA HEU3BECTHbIMWU. CUCTEMBI
YpaBHEHUMN.

Cnocob noacTaHOBKMU.

Cnocob noacTaHOBKMU.

Cnocob cnoxkeHus.

Cnocob cnoxeHus.

paduueckmm cnocob peweHuns
CUCTEM YPaBHEHUN.

PeweHne 3a4a4 C NOMOLLBIO CUCTEM
YpaBHEHUMN.

PeweHne 3a4a4 C NOMOLLBIO CUCTEM
YpaBHEHUMN.

KoHTponbHaA paboTta no teme:
«CucTembl ABYX YpaBHEHWUM C ABYMS

HEeN3BECTHbIMUN.

dnemeHTbl KOMBMHATOPUKM.

8.04

14.04

15.04

21.04

22.04

28.04

29.04

5.05

6.05
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41.

42.

43.

44,

45.

Pa3nnyHble KOMOUHaUMN N3 TPEX
31€MEHTOB.

Tabnumua
BApPWAHTOB U NPaBUIO
npousBeaeHUA.

[NoACYET BapMaHTOB C NOMOLLbIO
rpados.

Ob6obuatoWwmm ypoK no Teme:
«IN1eMeHTbl KOMBUHATOPUKMY.

KoHTponbHaA paboTa no teme:
«IN1eMeHTbl KOMBUHATOPUKMY.

12.05

13.05

19.05

20.05

26.05

Pabouast nporpamMmma coctaBJjieHa ¢ ydeToMm cjeaymwmero Y MK:

T.A BypmuctpoBa, «lIporpammbl o0mieoOpa3oBaTeabHbBIX YupexkaeHuii. Anredpa 7-9 kmaccey. M.,

«IIpocsemenuey, 2014




e [O. M. Konsirun u ap., YueOHuK /i 7 Kjiacca o0nieo0pa3oBaTeabHbIX YUpEKICHUN «Anredpa 7 Kiaccy.
M., «IIpocserienne», 2019r

e [O. M. Konsairun u ap., «Anredpa 7 kiacc. Meroguueckoe nocodue k yueOHuky FO.M.Konsaruna». M.,
«IIpocsemienuer, 2014

e M. B. Tkauéna, H. E. ®enopora, M. U. [llaGynun, «Anredpa. 7 knacc. Jmaakruaeckue Marepuanb». M.,
«IIpocsemienuer, 2014

COI'JTACOBAHO

3amectutenb aupekropa no Y BP
(C.H. Makapenko)

« » 2021r.



MyHununajbHoe 0KIKeTHOoe 00111e00pa3oBaTe/IbHOE YUpPe:KAeHHe YTJIeropckas cpeHsisi  001meodpa3oBaTeibHasA
IK0J1a.

Hupextop mkonsl..  (H.FO.Acradnena)
[Tpuka3z Ne211 ot 30.11. 2021r

PABOYAS IMPOI'PAMMA
no reomerpuu i 7— 11 knaccos

HA 2021 —2022 VYEBHBIU TOJI.

(UnauBuayansHoe o0yueHue. Kocakos M)

Yuurens: Aprémenko H.O.



IHHOACHUTEJIbBHASA 3AIINCKA.

[Iporpamma cocTaBicHa Ha OCHOBE (heAcpabHOTO KOMIIOHEHTAa TOCYJapCTBEHHOrO CTaHaapTa obmiero oopasosanus, 2004,
IMPUMEPHOH MpOrpaMMbl IO MaTreMaTHKe OCHOBHOTO ofmero oOpa3oBanus, (QenepaabHOro IepeuHs Y4eOHHKOB
peKoMeHA0BaHHBIX MuHucTepcTBOM 00pazoBanus Pocculickoit deaepaliny K UCMOIb30BAHUIO B 00pa30BaTEIbHOM MPOLIECCE B
o0111e00pazoBaTeNnbHbIX yupexkaeHuax Ha 2021-2022 yueOHbIH roa, ¢ yuyeToM TpeOOBaHWM K OCHAIEHHIO 00pa30BaTEIbHOTO
MPOIIECCa B COOTBETCTBUU C COJEPKAHUEM HAMOJHECHHS YUEOHbBIX MPEAMETOB KOMIIOHEHTA TOCYJAPCTBEHHOTO CTaHAApTa O0IIEro
00pa3oBaHusA, aBTOPCKOr0 TEMATUYECKOT0 TJIAaHUPOBAHUA YUE€OHOTO Marepuaia, 6a3ucHOro yueOHOro IJjiaHa.

Pabouas nporpamma no reometpuu B 7-9 kiacax k yueOHuky AtanacsH JI.C. yueOuuk «l'eometpust 7-9».
o0111e00pa3zoBaTeNbHbIX yupexaeHui - M.: [Ipocsemenue, 2013r.
Pabouas nporpamMmma cocTaBj€Ha HA OCHOBE HOPMATHUBHBIX JJOKYMEHTOB:

denepaabHBIA KOMIIOHESHT TOCYAAPCTBEHHOTO 00Pa30BaTEIbHOTO CTaHIaPTa HAYAILHOTO O0IIEro, OCHOBHOTO OOIIETO U
cpennero (moHoro) obmero obpazosanus - M.: [lpoda, 2004,

[Iporpammoit mo maremaTuku st 00mMIe00pa30BaTEIBHBIX MIKOJ, TUMHA3wWi, jureeB. M3marenbctBo «/lpoday.
®denepanbHbIA 0a3UCHBIN yUeOHBIN TJIaH TS cpeaHero (TIoHoTo) obmiero oopa3oBanus [lean oOydeHns MaTeMaTHKHU B
o01meoOpa3oBaTeIbHOM MIKOJIE ONPEACIIIOTCS €€ POJIBIO B Pa3BUTHH OOIECTBA B IIEJIOM M (DOPMUPOBAHUN JTHIHOCTH KAXKIOTO
OTJICITFHOTO YEJIOBEKA.

CornacHo denepanpHoMy ©Oa3WCHOMY yuyeOHOMY IUIaHY i 0oOpa3oBaTelbHBIX yupexkacHui Poccuiickoit deaepanmu Ha
H3ydeHHUE TeOMETPHH B7 KiTacce (MHAMBUAYATbHOE OOYUYCHHE) OTBOAMTCA 2 U B HEMEIIO, Bcero 459acoB.

Ocrapsnifo 3a cOOOH MpPaBO BHOCUTh M3MEHEHHS B TEKCThl KOHTPOJIbHBIX PadoT.

[TpomesxyTodHas arTecTars MPOBOAUTCA B (JOPME TECTOB, CAMOCTOSTEIHHBIX, MPOBEPOUHBIX PAOOT U MAaTEMATHICCKUX
qukTanToB (o 10 - 15 MUHYT) B KOHIIE JIOTHUECKH 3aKOHYCHHBIX OJIOKOB yaeOHOTO MaTepraiia Y poBeHb 00yueHHs — 0a30BbIH



ILnannpyembie pe3yJibTaTbl OCBOEHHUSI KYpca reoMerpuu. 7 KJacc.

['eomerpuueckne ¢urypsl m wx cBoiicTBa. M3MepeHme TeOMETPUUSCKAX BEITHMUWH.

B pezynemame usyuenus xypca eeomempuu y4auuecs OONNCHbL:

-IIOHAMATh, YTO TEOMETPHUUECCKHE (DOPMBI SBJISIOTCS HICATU3NPOBAHHBIMA 00pa3amMu pPeajbHBIX OOBEKTOB, HAYUHUTHCA
WCMOJIb30BATh T€OMETPUUECKUN A3BIK JJII ONMUCAHUSA MPEAMETOB OKPYKAKOIIET0 MHUPA, MOJYYUTh MOPEACTABICHHUE O
HEKOTOPBIX 00JaCTAX MPUMEHEHUA TeOMETPUU B OBITY, HAyKe, TEXHUKE, MUCKYCCTBE,

-pacrio3HaBaTh HAa YEPTEKAX M MOJCISIX TEOMETpPUUECKUEe (UTYPHI(OTPE3KH, YIIIBI, TPEYTOJIBHUKH W WX YaCTHBIC BH/IBI,
YETHIPEXYTOJPHAKH W WX YaCTHBIC BWJIBI, MHOTOYTOJIbHUKH, OKPY)KHOCTH, KPyT), M300pakaTh yKa3aHHBIE TC€OMETPHUCCKUE
(UTypBI; BBITIONHATH YEPTEXKH IO YCIOBHUIO 33]1a4M,

-BJIaJICTh TPAKTUUCCKAMH HABBIKAMH HWCIIOJIB30BAHUA TCOMETPUUECKUX HHCTPYMEHTOB JJIA M300pakeHHs] (UTYp, a TaKKe
JUTSL. HAXOXKJIEHWUA JUTHH OTPE3KOB W BEJIMUWUH YTJIOB;

-pemmaTh 3aJaud Ha BHIYKCICHUE TCOMETPHUYCCKUX BEIIMUWH(IJIMH, YTJIOB, TUIOMAJCH), MPUMEHAS HM3YUEHHBIC CBOHCTBA
¢uryp u ¢GopMynbl W MPOBOMA APTYMEHTAIIMIO B XOJI€ PEIICHWA 3a/1ad,

-pemiath 3aJa4d Ha JI0Ka3aTelbCTBO;

-BJIaJICTh AJTOPUTMAMK PEIICHUS OCHOBHBIX 33/7au Ha TIOCTPOCHHE.

I'-7 COJAEPKAHHUE OBYYEHWSI.

1.Tpeyroabaukn. (74)

TpeyronpHuk. [Ipu3Hakum paBeHCTBA TPEYTrONbHUKOB. lleprneHaukynsap k npsamoil. MeauaHbl, OMCCEKTPUCHI U BBICOTHI
TpeyrojibHUKa. PaBHOOEIPEHHBIH TPEYroJbHUK M €ro cBoicTtBa. OCHOBHBIE 33Ja4d HAa MOCTPOEHUE C MOMOILBIO LIAPKYISA
U JINHEWUKH.

OcHoBHasA 1enb- ¢hOPMUPOBATh YMEHHE AOKa3bIBAaTh PABEHCTBO NAHHBIX TPEYTOJbHUKOB, ONMUPAACh HA HM3YUCHHbBIC
MPU3HAKK, OTPA0OTaTh HABBIKM MPOCTEHINMX 3aJad HAa MOCTPOCHHE € MOMOLIBID LUPKYJA W JUHEHKH.

2.I1apansenbHbie npsambie. (1049)

[Ipn3Haky mapaaieNbHOCTH NPAMBIX. AKCMOMa MapajuleIbHOCTH MpsAMbIX. CBoMCTBA MapasiesibHbIX MPSAMBIX.



OcHOBHasA 11eJb- AaTh CHUCTEMATUUYECKUE CBEACHWSA O MApaJUICNbHBIX TPAMBIX; BBECTH AKCHOMY TMAPAICIBbHBIX MPSIMBIX.
3.CooTHOIIEHUSI MEKIY CTOPOHAMH U yrjamu TpeyrojbHuka. (184)

Cymma yrioB TpeyroibHuka. COOTHOIICHHS MEXKIY CTOPOHAMH M yIJIaMH TpeyrojbHHKa. HepaBeHCTBO TpeyrosibHUKA.
Hekortopsie cBo#icTBA TPSIMOYTOIBHBIX TPEYTOJbHUKOB. [Ipu3HAKK paBEHCTBA MPAMOYTOJBHBIX TPEYTOIHBHUKOB.
Paccrossane ot ToukM A0 mpsAMmoil. PaccrosHue mexay mapaisielbHBIMM TPSIMBIMHU. 3a0aud Ha MOCTPOCHUE.
4.IToBTOpenue. 10u)

HauaneHbie reomerpuueckue ceneHus. [Ipu3Haku paBeHCTBA TPEYroibHUKOB. PaBHOOENPEHHBINH TPEYTONBHUK.
[lapanneneHbie mpsmbie. COOTHOUICHUS MEXKAY CTOPOHAMH M YIJIAMH TPEYTOJbHUKA. 3aJaud Ha TOCTPOCHHE.

Ne, Conepxanue 00y4eHust Io
nporpamme

| 1. | Tpeyronsuuku. | 7 |
2. | [lapannenbHbie NpsSMBbIE. 10
3. | CooTHOWIEHNS MEKY CTOPOHAMH W YIJIaMU TPEYTrOJIbHUKA. 18

| 4. [ Hosropenue. | 10 |
5. | Uroro 454

[ 6. | | |
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KAJIEHIAPHO-TEMATHYECKOE IINIAHUPOBAHUE.

No | Tema ypoka Hara Jlara daxr Kon-Bo wacos
10 TUJIaHy
TPEYI'OJIbHUKMN. T4
1. | Ilpumepsl 3aga4 Ha TOCTPOCHHE. 2.12
2. | Pelienne 3amau Ha MOCTPOEHHUE 3.12
3. | PemeHue 3a1a4y Ha MPUMEHEHUE MPU3HAKOB 9.12
PABEHCTBA TPEYTOJbHUKOB.
4. | Peuienue 3amau. 10.12
5. | Pemenune 3anmau. 16.12
6. |lloaroroBka K KOHTPOJILHOHN padoTe. 17.12
7. | KonTponsHas pabora mo Teme: 23.12
«Tpeyronsaukny.
ITAPAJUIEJIBHBIE TIPSMBIE. 109




10

11

12.

13.

14.

15.

16.

17.

[Ipu3Hakn mapajuieIbHOCTH MPAMBIX.
[Ipu3Hakn mapajuieIbHOCTH MPAMBIX.

Peuienune 3amau no teme: «lIpusHaku
MapauIeIbHOCTH MPSIMBIX)»
AKcrOMa MapajuIeNibHBIX MPSAMBIX.

. CpoiicTBa mapasjieNbHbIX MPSAMBIX
CaoiicTBa Mapajuie/bHbIX MOPSIMBIX.

Pemenne 3amau no teme: «llapannenbHbie
MIPAMBIEY .

Pemenne 3amau no teme: «llapannenbHbie
MIPAMBIEY .

Pemenue 3amau teme: «llapamiensHbie
TIPAMBIEY ..

[ToaroToBka K KOHTPOJBHOW padoTte.

Kontponwshasa pabdorta no teme: «[lapannenbHbie

MIPSMBIEY .

COOTHOIIEHUA MEXKAY
CTOPOHAMHU "N VYI'JIAMH
TPEYI'OJIbHUKA.




24.12

30.12

13.01

14.01

20.01

21.01

27.01

28.01

3.02

4.02

18y




18.

19.

20.

21.

22

23.

24.

25

26.

217.

28.

29

30

31

CyMMa yrJioB TpEyroJibHHMKA.
CymMma yryioB TpeyrojibHuka. PelieHue 3amau.

COOTHOIIIEHUST MEXKIYy CTOPOHAMHU U YTIJaMH
TPEYroJIbHUKA

COOTHOIIIEHUST MEXKIYy CTOPOHAMHU U YTIJaMH
TPEYroJIbHUKA

HepaseHncTBO TpeyrosibHUKA.

Pemenvie 3amau. [loaroToBka k KOHTPOJIBHOU
padorte.

Kontponwshas padora nmo teme: «Cymma yriioB
TPEYTOJLHAKAY.

[IpssmoyTroIbHBIE TPEYTOJIBHUKA W WX CBOWCTBA.

Pemenne 3amad Ha NMpUMEHEHWE CBOWCTB
MPAMOYTOJBHBIX TPEYTOJbHUKOB.

[Ipu3Haku paBeHCTBA MPAMOYTOJBHBIX
TPEYTOJIbHUKOB

[IpamoyrosbHblil TpeyroapHUK. Pemenne 3amau.

Paccrosanmne ot Toukm nmo mpsamoit. PacctosHue
MEKy NapaIICIbHBIMUA TPSMBIMH.
[TocTpoeHne TPEYroJBHUKOB MO TPEM
AJIEMEHTAM.

[TocTpoeHne TPEYroJBHUKOB MO TPEM
AIIEMEHTAM.




10.02

11.02

17.02

18.02

24.02

25.02

3.03

4.03

10.03

11.03

17.03

18.03

1.04

7.04




32.

33

34

35.

36.

37.

38.

39.

40.

41

42

43.

[TocTpoeHne TPEYroJbHUKOB MO TPEM
aneMeHTaM. Pemenne 3amau

Pemenne 3amay Ha MOCTpOCHUE.
Peuienune 3amau. [ToaroroBka K KOHTPOJIbHOM
padorte.

KontponwsHasa paborta mo Teme:
«IIpsIMOYTONBHBIN TPEYTOJIbHUK.
INHOBTOPEHHE.

HauanbHble T€OMETPUUECKUE CBEACHUA.
[Tpu3Haku paBEeHCTBA TPEYTOIbHUKOB.
[Tpu3Haku paBEeHCTBA TPEYTOIbHUKOB.
PaBHOOEApECHHBINA TPEYTOJIbHUK.
PaBHOOEApEHHBIH TPEYTOJbHHUK.
[TapanenbHbie TIPAMBIE.

[TapanenbHbie TIPAMBIE.

CoOOTHOIIIEHUST MEXKIYy CTOPOHAMU U yIJIaMHu
TPEYTOJIbHUKA.




8.04

14.04

15.04

21.04

22.04

28.04

29.04

5.05

6.05

12.05

13.05

19.05

10y
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45

CoOTHOITIEHUST MEXAY CTOPOHAMH H YTJIAMH
TPEYTONbHHKA.
3agaun Ha MOCTPOCHUE

Hrorosasi camocrtosATenbHas padoTa.

COI'JTACOBAHO
3aMmecTuTeNnb

«

»

2021r. nupektopa o YBP
(C.H. Makapenko)



20.05

26.05







MyHununajabHoe O10AKeTHOE 001 eo0pa30BaTE/IbHOE YUPEK/ACHUE Y TJIeropcKasi CpeaHss
001meo0pa3zoBaTe/ibHAs MIKO0JIA.

JIMpEeKTOp TITKOJBI:. (H.FO.AcTtadnena)
[Tpuka3z Ne205 ot 25.11. 2021r

PABOYAS IMPOI'PAMMA
no reomerpuu i 7— 11 knaccos

HA 2021 —2022 VYEBHBIU TOJI.

(uHAMBUAYaIbHOE 00yueHue. ['opbaués 1)

Yuurens: Aprémenko H.O.



IHHOACHUTEJIbBHASA 3AIINCKA.

[Iporpamma cocTaBicHa Ha OCHOBE (heAcpabHOTO KOMIIOHEHTAa TOCYJapCTBEHHOrO CTaHaapTa obmiero oopasosanus, 2004,
IMPUMEPHOH MpOrpaMMbl IO MaTreMaTHKe OCHOBHOTO ofmero oOpa3oBanus, (QenepaabHOro IepeuHs Y4eOHHKOB
peKoMeHA0BaHHBIX MuHucTepcTBOM 00pazoBanus Pocculickoit deaepaliny K UCMOIb30BAHUIO B 00pa30BaTEIbHOM MPOLIECCE B
o0111e00pazoBaTeNnbHbIX yupexkaeHuax Ha 2021-2022 yueOHbIH roa, ¢ yuyeToM TpeOOBaHWM K OCHAIEHHIO 00pa30BaTEIbHOTO
MPOIIECCa B COOTBETCTBUU C COJEPKAHUEM HAMOJHECHHS YUEOHbBIX MPEAMETOB KOMIIOHEHTA TOCYJAPCTBEHHOTO CTaHAApTa O0IIEro
00pa3oBaHusA, aBTOPCKOr0 TEMATUYECKOT0 TJIAaHUPOBAHUA YUE€OHOTO Marepuaia, 6a3ucHOro yueOHOro IJjiaHa.

Pabouas nporpamma no reometpuu B 7-9 kiacax k yueOHuky AtanacsH JI.C. yueOuuk «l'eometpust 7-9».
o0111e00pa3zoBaTeNbHbIX yupexaeHui - M.: [Ipocsemenue, 2013r.
Pabouas nporpamMmma cocTaBj€Ha HA OCHOBE HOPMATHUBHBIX JJOKYMEHTOB:

denepaabHBIA KOMIIOHESHT TOCYAAPCTBEHHOTO 00Pa30BaTEIbHOTO CTaHIaPTa HAYAILHOTO O0IIEro, OCHOBHOTO OOIIETO U
cpennero (moHoro) obmero obpazosanus - M.: [lpoda, 2004,

[Iporpammoit mo maremaTuku st 00mMIe00pa30BaTEIBHBIX MIKOJ, TUMHA3wWi, jureeB. M3marenbctBo «/lpoday.
®denepanbHbIA 0a3UCHBIN yUeOHBIN TJIaH TS cpeaHero (TIoHoTo) obmiero oopa3oBanus [lean oOydeHns MaTeMaTHKHU B
o01meoOpa3oBaTeIbHOM MIKOJIE ONPEACIIIOTCS €€ POJIBIO B Pa3BUTHH OOIECTBA B IIEJIOM M (DOPMUPOBAHUN JTHIHOCTH KAXKIOTO
OTJICITFHOTO YEJIOBEKA.

CornacHo denepanpHoMy ©Oa3WCHOMY yuyeOHOMY IUIaHY i 0oOpa3oBaTelbHBIX yupexkacHui Poccuiickoit deaepanmu Ha
H3ydeHHUE TeOMETPHH B7 KiTacce (MHAMBUAYATbHOE OOYUYCHHE) OTBOAMTCA 2 U B HEMEIIO, Bcero 459acoB.

Ocrapsnifo 3a cOOOH MpPaBO BHOCUTh M3MEHEHHS B TEKCThl KOHTPOJIbHBIX PadoT.

[TpomesxyTodHas arTecTars MPOBOAUTCA B (JOPME TECTOB, CAMOCTOSTEIHHBIX, MPOBEPOUHBIX PAOOT U MAaTEMATHICCKUX
qukTanToB (o 10 - 15 MUHYT) B KOHIIE JIOTHUECKH 3aKOHYCHHBIX OJIOKOB yaeOHOTO MaTepraiia Y poBeHb 00yueHHs — 0a30BbIH



ILnannpyembie pe3yJibTaTbl OCBOEHHUSI KYpca reoMerpuu. 7 KJacc.

['eomerpuueckne ¢urypsl m wx cBoiicTBa. M3MepeHme TeOMETPUUSCKAX BEITHMUWH.

B pesynomame uzyuenusi Kypca eeoMempuu yuauuecst OOJIICHbL.

-IIOHAMATh, YTO TEOMETPHUUECCKHE (DOPMBI SBJISIOTCS HICATU3NPOBAHHBIMA 00pa3amMu pPeajbHBIX OOBEKTOB, HAYUHUTHCA
WCITIOJIb30BATh TEOMETPUUCCKHI S3bIK JUISl OMUCAHHUSA TMPEAMETOB OKPYXAIOMEr0 MHpPA; MOJYyYHUTh MPEACTABIICHUE O
HEKOTOPHIX 00JIACTAX TPUMEHCHHS TEOMETPHHM B OBITY, HayKe, TEXHWUKE, MCKYCCTBE,

-pacrio3HaBaTh HAa YEPTEKAX M MOJCISIX TEOMETpPUUECKUEe (UTYPHI(OTPE3KH, YIIIBI, TPEYTOJIBHUKH W WX YaCTHBIC BH/IBI,
YETHIPEXYTOJBHAKH W WX YaCTHBIC BWJBI, MHOTOYTOJBHUKH, OKPYKHOCTH, KPYT), M300pakaTh yKa3aHHBIC TCOMETPHUUCCKUE
(UTypBI; BBITIONHATH YEPTEXKH IO YCIOBHUIO 33]1a4M,

-BJIaJICTh TPAKTUUCCKAMH HABBIKAMH HWCIIOJIB30BAHUA TCOMETPUUECKUX HHCTPYMEHTOB JJIA M300pakeHHs] (UTYp, a TaKKe
JUTSI. HAXOXKJIEHUSA JUTMH OTPE3KOB M BEIIMYWH YTJIOB,

-pemmaTh 3aJaud Ha BBIYKMCIICHHE TEOMETPHUUYCCKUX BEIMUWH(IJIMH, YTJIOB, TUIOMAJCH), MPUMEHAS HW3YUEHHBIC CBOWCTBA
¢uryp u ¢GopMynbl W MPOBOMA APTYMEHTAIIMIO B XOJI€ PEIICHWA 3a/1ad,

-pemiath 3aJa4d Ha JI0Ka3aTelbCTBO;

-BJIQJICTh AJTOPUTMAMH PEIICHUS OCHOBHBIX 3a7ad Ha TOCTPOCHHE.

I'-7 COJAEPKAHHUE OBYYEHWSI.

1.Tpeyroabaukn. (74)

Tpeyronbuuk. Ilpu3Haku paBeHcTBA TpeyroibHUKOB. [lepneHamkynsap k mpsaMoit. Meauanbl, OUCCEKTPUCH U BBICOTHI
TpeyronbHuka. PaBHOOEApEHHBIH TPEYrodbHUK W €ro cBoicTBa. OCHOBHBIE 33Jaud Ha MOCTPOCHHE C TOMOIIBIO LUPKYJISA
U JINHEWUKH.

OcHoBHas 11esb- ¢OPMUPOBATh YMEHHE JOKa3bIBATh PABEHCTBO [AHHBIX TPEYTOJbHUKOB, OMUPASCh HA W3YyUCHHBIC
NpU3HAKK; OTPadOTaTh HABBIKM MPOCTEHINMX 3a7au Ha TMOCTPOCHHE C TMOMOIIBIO IUPKYJIS U JIMHEHKH.

2.I1apansenbHbie npsambie. (1049)

[Ipu3Haky mapaaiedbHOCTH MPAMBIX. AKCHOMa MapaulebHOCTH MpsAMbIX. CBOWCTBA MapayiIeNbHBIX MPAMBIX.

OcHOBHasA 11eJb- AaTh CHUCTEMATUYECKHE CBEICHUSA O MAPaJUICTbHBIX MPAMBIX, BBECTH AKCHOMY MapaslIeIbHBIX TMPSMBIX.
3.CooTHOIIEHUSI MEKIY CTOPOHAMH U yrjamu TpeyrojbHuka. (184)



Cymma yrioB TpeyronbHUKa. COOTHOLIEHUS MEXAY CTOPOHAMH M yrjaMu TpeyroyibHHKa. HepaBeHCTBO TpeyroyibHHKA.
Hekoropsle cBOHCTBA NPSIMOYTOIBHBIX TPEYrOJbHUKOB. [IpM3HAKK paBeHCTBA MPAMOYTOJIBHBIX TPEYTOJIbHUKOB.
PaccrosiHue or ToukM 10 mpAMON. PaccrosiHMe MeXay MNapauieNbHbIMU MPAMBIMU. 33Ja4d Ha MOCTPOEHUE.
4.IToBTOpenue. 10u)

HavanbHble reomerpuyeckue cBenaeHus. [Ipu3Haku paBeHCTBA TPEYrojJbHUKOB. PaBHOOEIpEHHBIH TPEYTrOJbHUK.
[TapannensHeie npsmMble. COOTHOILLIEHHS MEXKJIY CTOPOHAMH W YIJIAMHM TPEYroJIbHUKA. 3a/Jauyd Ha IMOCTPOEHUE.

Ne, Conepxanue 00y4eHust Io
nporpamme
1. | TpeyrojbHUKH. 7
| 2. | Tapannenbubie npsamsre. | 10 |
3. | CooTHOWIEHNS MEKY CTOPOHAMH W YIJIaMU TPEYTrOJIbHUKA. 18
| 4. [ Hosropenue. | 10 |
5. | HUroro 454
6.




-7

KAJIEHIAPHO-TEMATHYECKOE IINIAHUPOBAHMUE.

No | Tema ypoka Hara Jlara daxr Kon-Bo wacos
0 TJIaHy
TPEYI'OJIbHUKMN. T4
1. |Ilpumepsl 3amau Ha TMOCTPOCHHUE. 30.11
2. | Pelienne 3amau Ha MOCTPOEHHUE 1.12
3. |Pemenue 3a7a4y HAa MPUMEHEHWUE MPU3HAKOB 7.12
PABEHCTBA TPEYTOJbHUKOB.
4. | Pelienue 3amau. 8.12
5. | Pemenune 3anmau. 14.12
6. |lloaroToBka K KOHTPOJIbHOHM padoTe. 15.12
7. | KonTponsHas pabora mo Teme: 21.12
«Tpeyroneaukny.
ITAPAJUIEJIBHBIE TIPSIMBIE. 10g
8. |Ilpu3Haku mapaieIbHOCTH MPAMBIX. 22.12




10

11

12.

13.

14.

15.

16.

17.

18.

[Ipr3Hakn mapajuieIbHOCTH MPAMBIX.

Peuienune 3amau no teme: «IIpusnaku
MapauIeIbHOCTH MPSIMBIX)»
AKcrOMa MapajuIeibHBIX TMPAMBIX.

CaoiicTBa mapauieibHBIX MPSAMBIX
CaoiicTBa mapajuie/ibHbIX MOPSIMBIX.

Pemrenne 3amau no teme: «llapannenbHbie
TIPSAMBIEY .

Pemrenne 3amau no teme: «llapannenbHbie
TIPSAMBIEY .

Pemenne 3amau teme: «llapamiensHbie
TIPSAMBIEY ..

[ToaroToBka K KOHTPOJBHOW paborte.

KontponwsHasa pabdorta no teme: «[lapannenbHbie
PSAMBIEY.

COOTHOIEHUA MEXKAY
CTOPOHAMMU "N VYI'JIAMH
TPEYI'OJIbHUKA.

CyMMa yrJioB TpeyroJibHHMKA.

28.12

29.12

18.01

19.01

25.01

26.01

1.02

2.02

8.02

9.02




18y




19.

20.

21.

22

23.

24.

25

26

217.

28.

29

30

31

CymMa yryioB TpeyrojibHuka. PellieHue 3amad.

COOTHOIIIEHUST MEXKIYy CTOPOHAMHU U YTJaMH
TPEYroJIbHUKA

COOTHOIIIEHUST MEXKIYy CTOPOHAMHU U YTJaMH
TPEYroJIbHUKA

HepasencTBO TpeyrosibHUKA.

Pemenne 3amau. [loaroToBka k KOHTPOJIBHON
padorte.

Kontponwshas padora nmo teme: «Cymma yriioB
TPEYTOJLHAKAY.

[IpssMmoyrobHBIE TPEYTOJIBHUKA W WX CBOWCTBA.

Pemenne 3amad Ha NMpUMEHEHWE CBOWCTB
MPAMOYTOJBHBIX TPEYTOJbHUKOB.

[Ipu3Haku paBeHCTBA MPAMOYTOJBHBIX
TPEYTOJIbHUKOB

[IpamoyrosbHblil TpeyroapHUK. Pemenne 3amau.

Paccrosanmne ot Toukm no mpsmoi. PacctosHue
MEKJy NapaJlICIbHBIMUA TPSMBIMH.
[TocTpoeHne TPEYrOJBHUKOB MO TPEM
AJIEMEHTAM.

[TocTpoeHne TPEYrOJBHUKOB MO TPEM
AJIEMEHTAM.




15.02

16.02

22.02

23.02

1.03

2.03

8.03

9.03

15.03

16.03

22.03

5.04

6.04




32.

33

34

35.

36.

37.

38.

39.

40.

41

42

43.

[TocTpoeHne TPEYTOJBHUKOB IO TPEM
sneMeHTaM. Pemenne 3amau
Pemenne 3amad Ha mocTpoeHHeE.

Pemenune 3amau. [loarotoBka K KOHTPOJBHOH

padorte.
KontponwsHasa paboTta mo Teme:
«[IpAMOYTONMBHBIA TPEYTOTBHHAKY.

IHOBTOPEHHME.

HauanbHble T€OMETpUUECKHE CBEACHUA.
[Tpu3Haku paBeHCTBA TPEYTOIbHUKOB.
[Tpu3Haku paBeHCTBA TPEYTOIbHUKOB.
PaBHOOEApEHHBIH TPEYTOJbHHUK.
PaBHOOEApEHHBIH TPEYTOJbHHUK.
[TapannenbHbie TIPAMBIE.
[TapannenbHbie TIPAMBIE.

CoOOTHOIIIEHUST MEKYy CTOPOHAMU U yIilaMHu
TPEYTOJIbHUKA.

12.04

13.04

19.04

20.04

26.04

27.04

3.05

4.05

10.05

11.05

17.05

18.05
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45

CoOTHOIIIEHUST MEKy CTOPOHAMHU U yIJIaMu
TPEYTOJbHUKA.
Hrorosas camocrtosATenbHas padoTa.

COI'JTACOBAHO
3aMmecTuTeNnb

«

»

2021r. nupektopa o YBP
(C.H. Makapenko)




24.05

25.05
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