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IlosicHuTeIbHAA 3alIHCKA
Pabouas npoepamma no mamemamuke cOCmasiena Ha OCHOBE:

» ®epnepanpHoro 3akoHa Poccuiickoit @eneparnun «O0 oOpazoBanuu B Poccuiickoit Deneparumm(
Ne 273-®3 o1 29.12.2012).

» @epepa’dbHOTO TOCYAApCTBEHHOTO  00pa30BaTEIbHOTO  CTaHIApTa OCHOBHOTO  OOIIETro
o0Opa3oBaHUs

» llpuMepHOH mporpaMmbl IO MaTE€MaTHUKE JUII OCHOBHOM IIKOJBI, COCTaBJICHHOW Ha OCHOBE
(benepanbHOro TOCYAapCTBEHHOT0 00pa30BaTEILHOTO CTaHIApTa.

» TpeOoBaHMii K OCHAIEHHIO 00Pa30BaTEIBHOTO MPOLECCA B COOTBETCTBHH C COAEPKATEIbHBIM
HaTOJHEHUEM YYeOHBIX TPEAMETOB (peaepanbHOrO TOCYAIapCTBEHHOTO 00pa30BaTENIbHOTO
CTaHJapTa.

» ABtopckoil mporpamMmbel MaremaTtuka: mnporpammbl: 5-9 kmaccel AL Mepsmik, B.b.
[Tononckuii, M.C. Sxup, E.B. byniko /. — M.: Benrtana-I'pad, 2013. — 112 c.

» OCHOBHOIA o0pa3oBaTenbHOM MIPOrpaMMBbI OCHOBHOTO o0rmiero o0Opa3oBaHUs
obmeobpazoBarenbHoro yupexaeHus MOY «OOIL p.ii. O3uHKNY.

Marematuka sBJISIETCS OJHUM U3 ONOPHBIX IIKOJBHBIX MIPEAMETOB. MaTreMaTHUecKue 3HaHUS U
YMEHUs1 He0OXOAUMBI /ISl U3y4eHUs aareOpbl U FT€OMETPUH B CTApUIMX KJlaccax, a TAKXKe AJIS U3ydeHHs
CMEXKHBIX JTUCIUIUINH.

OnHOI M3 OCHOBHBIX II€JI€M M3y4eHHMs MaTEeMaTHKM SIBJISETCS Pa3BUTHUE MBIIUICHUS, MIPEXkIe
BCero (popMHUPOBaHUS A0OCTPAKTHOTO MBIIICHHS.

B npornecce u3ydeHuss mMaTeMaTHKU Takke (POPMHUPYIOTCS M TAaKWe KAauyecTBa MBIIUICHUS, Kak
CHJIa U THOKOCTb, KOHCTPYKTUBHOCTb U KPUTUYHOCTD.

B npouecce nzyueHust MaTeMaTHKU YYEHUKH 5-9 KJIACCOB y4aTcsl W3JaraTh CBOM MBICIIH SICHO U
HCYEpIBIBAIOIIE, TPUOOPETAIOT HABBIKM YETKOI'O U TPAMOTHOTI'O BBIIOJIHEHUS MaTEMaTHUECKUX 3aIlucei,
IPU 3TOM HUCHOJb30BAHUE MATEMAaTHYECKOTO s3bIKa IO3BOJISET pa3BUBATh y YyYalllUXCs I'PAaMOTHYIO
YCTHYIO U IUCbMEHHYIO PEUb.

Kypc matemaruku 5-9 kiaccoB sBisercs (pyHIAMEHTOM JUIsl MaTEMaTHUYECKOro o0pa3oBaHus U
pa3BUTHS IIKOJbHUKOB, TOMMHHUPYIOIIEH (YHKIUEH MPU €ro M3y4eHUH B 3TOM BO3pACTE SBIIAETCS
MHTEJUIEKTyaJIbHOE pa3BuTHe ydamuxcs. Kypc noctpoeH Ha B3BEILICHHOM COOTHOLIEHWH HOBBIX U paHee
YCBOGHHBIX 3HAHUN, 00S3aTeNbHBIX W JONOJHUTEIbHBIX TEM JJI M3YyYEHHUs, a TaKKe YYUTHIBAET
BO3PACTHBIC U UHAUBUyaIbHbIE OCOOEHHOCTH YCBOCHUS 3HAHUN yJalllUMUCS.

3HAUUTEIbHOE BHUMAHUE B M3JI0KEHUM TEOPETUYECKOTO0 MaTepuana Kypca YAENsSeTcs ero
MOTHUBAIIUH, PACKPBITUIO CYyTH OCHOBHBIX MOHSTHUH, uaeH, meronoB. OOydyeHHe MOCTpoeHOo Ha Oase
TEOpUU Pa3BUBAIOIIETO OOYYEHUs, YTO JIOCTUraeTCsi OCOOEHHOCTSIMU H3JIOKEHUS TEOPETHUECKOIO
MaTepuanga U yNpaXKHEHWSMH Ha CPAaBHEHHE, aHAJIU3, BBIIEJICHHME TJIABHOTO, YCTAHOBJIEHUE CBS3EH,
KJIacCCU(UKALIMIO, J0Ka3aTelbCTBO, o00oOmieHne U cucremaruzanuioo. Oco00  akKIEHTUPYIOTCS
COJIEP/KATEIIBHOE PACKPBITUE MATEMAaTHUYECKUX IOHATHM, TOJIKOBAaHME CYIIHOCTH MAaTEMaTHYECKUX
METOJIOB U O0JaCTH HMX NPUMEHEHHS, JEMOHCTpAlUsl BO3MOXXHOCTEH MPUMEHEHMS] TEOPETHUYECKUX
3HaHUM Ui peleHus pa3sHoOOpasHbIX 3aJad MNpUKIaAHOro xapakrepa. Oco3HaHue o01Iero,
CYLIECTBEHHOI'O SIBJISIETCSI OCHOBHON 0a30M Ui pelleHus yIpa)kHeHuH. BaxkHO NpUBOAUTH JeTalbHbIE
MOSICHEHMSI K DPEIIEHUIO0 THUIIOBBIX YIPAXHEHWH. ODTUM pacKpbIBA€TCS CyTh METOJA, IPEIaraerTcs
QJITOPUTM HWJIM IBPUCTUYECKAs] CXEMa PELICHUs YIpa)kKHEHUH ONpeeIEHHOro TUIIA.

B cocTaB 3aBepIeHHOM TMHUN BXOJAAT ClIeAYyIOIIKe y4eOHUKN:

«Marematukay, 5 kinacc. Asropsl: A.I'. Mep3msik, B.b. ITononckuit, M.C. Sxup; M.: Benrana — I'pac.
«MaremaTukay, 6 kinacc. ABropsl: A.I'. Mep3nsik, B.b. TTononckuii, M.C. SAxkup. M.: Benrana — I'pag.
«Anrebpay, 7 kinacc. ABtopsl: A.I'. Mep3insk, B.b. ITononckuii, M.C. Sxup; M.: Bentana — I'pag.
«Anrebpa», 8 kimacc. ABtopsl: A.I'. Mep3mnsk, B.b. Ilononckuii, M.C. Skup; M.: Bentana — I'pad.
«Anrebpay, 9 knacc. ABtopsl: A.I'. Mepsisik, B.b. ITononckuii, M.C. Sxup; M.: Bentana — I'pag.
«["eomerpusi», 7 knacc. ABtopsl: A.I'. Mepainsik, B.b. [Tononckuit, M.C. fxup; M.: Benrana — ['pag.
«["eomerpusi», 8 kinacc. Aptopsl: A.I'. Mep3nsk, B.b. [Tononckuii, M.C. Sxup; M.: Benrana — I'pag.
«["eomerpusin, 9 knacc. Aptopsl: A.I'. Mepainsik, B.b. [Tononckuit, M.C. fxup; M.: Benrana — ['pag.

Jlannast mporpamma cocTaBieHa Ha 35 y4yeOHBIX Helelb, MO3TOMY IpHu yTBepxkaeHHoM OO
yuyeOHOM Tpaduke B 34 Hemenw, YUMTENIb BIPaBE CKOPPEKTUPOBATH KaJeHIAPHO-TEMaTHYECKOe
IJTaHUPOBAHUEC HA 34 HEACIINU, ONITUMHU3UPYA HCACIbHOC KOJIMYECTBO YaCOB B COOTBETCTBHHU C TEMaTHUKOMN
10 COTJIACOBAHHUIO C AAMUHHUCTPALUEH.



IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 MpeaMeTa, Kypca.
JInyHOCTHBIE, MeTANIPpEeAMETHbIE H NIPEeAMETHbIE Pe3yabTAThI

W3yuenne MareMaTHKM B OCHOBHOW WIKOJIE JAeT BO3MOXKHOCTh OOYyYaromuMcsi JOCTHYb
CIIEYIOIINX PE3YyIbTATOB PA3BUTHS:

B IMYHOCTHOM HAIIPaBJICHHUU:

1) yMeHHE SICHO, TOYHO, I'PAMOTHO H3JlaraTh CBOM MBICIIM B YCTHOH M HHCBMEHHOH peuH,
IIOHUMAaTb CMBICJI IIOCTaBJICHHOM 3a/layd, BBICTPAWBAaThb AapPryMEHTALUIO, IPUBOJUTH IIPUMEPHI U
KOHTPIIPUMEDBI;

2) KpUTHYHOCTh MBIIUICHUS, YMEHHE PACIO3HABATh JIOTHUECKH HEKOPPEKTHBIC BHICKA3bIBAHUS,
OTJIMYaTh TUIOTE3Y OT (aKTa;

3) mpeacraBieHre 0 MAaTEMAaTHYECKOM HAayKe Kak cepe Y4eT0BEeUeCKOn AeATeIbHOCTH, 00 Tanax
€€ pa3BUTHs, O €€ 3HAYUMOCTH JJIs Pa3BUTHUS LIUBUIN3ALINH;

4) KpeaTUBHOCTh ~MBILUICHNS, WHUIMATHBA, HAXOJAYMBOCTb, AKTUBHOCTb NpPU PEIICHUU
MaTEeMaTHYECKUX 3a7ad;

5) yMeHue KOHTPOJIMPOBATh IPOLIECC U PE3YJIbTAT y4eOHONH MaTeMaTHYECKOM e TeIbHOCTH;

6) crIoCOOHOCTH K SMOIMOHAIILHOMY BOCIIPHUSATHIO MAaTEMAaTHYECKUX 00BEKTOB, 3a/1a4, PELICHHI,
pacCyXIeHHI;

7)BOCIIUTAaHME POCCUHCKOM TIpaKIaHCKOW MAEHTHMYHOCTH: MAaTPUOTU3MA, YBaKEHUS K
OteuecTBY, 0OCO3HAHMS BKJIa/la OTE€YECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOIl HAYKU;

8)OTBETCTBEHHOE OTHOLIEHHE K YYEHHMIO, T'OTOBHOCTb M CIIOCOOHOCTb OOYyYaromMXCs K
CaMOpa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHUBALIMU K O0YYEHHIO U [T0O3HAHUIO;

9)oco3HaHHBII BBIOOP M MOCTPOEHHUE JNalbHEHIIeH MHANBUAYAIbHON TpaeKTOpun oOpa3oBaHUs
Ha 0a3e OpPMEHTHPOBKH B MHpe mpodeccuii u NPOoPECCHOHATBHBIX NPEAMOYTEHUH C y4ETOM
YCTOMUYUBBIX II03HABATENIbHBIX HMHTEPECOB, a TaKXKE HAa OCHOBE (DOPMUPOBAHMS YBKHUTEIHHOI'O
OTHOILEHHUS K TPYAY, PA3BUTHE OIIbITA Y4aCTHUS B COLMAIBHO 3HAYMMOM TPY/JIE;

10)ymMeHHEe KOHTPOJIMPOBATH MPOLIECC U PE3YNIbTaT y4eOHONH U MaTeMaTUYECKOM J1eATeIbHOCTH;

11)KpUTHUHOCTh MBINUIEHUS, WHULMATHBA, HAXOAYUBOCTb, AKTHUBHOCTb IIPH PELIECHUU
TEOMETPUUECKUX 3a/aY;

B MeTalnpeIMeTHOM HANPpaBJICHUM:

1) nepBoHavaNbHbIC IPEACTABICHHUS 00 HICAX U O METO/IaX MAaTEMaTHKU KaK 00 YHUBEPCAILHOM
A3BIKE HAYKU U TEXHUKH, O CPEACTBE MOJEIUPOBAHUS SIBJICHUN U IIPOLIECCOB;

2) yMEHHE BUJETh MAaTEMATHYECKYIO 3a7ady B KOHTEKCTE MPOOJIEMHOH CHTyalMd B APYTUX
JUCLHUIIIIMHAX, B OKPYKaIOLIEN )KU3HH;

3) yMeHHE HAXOAUTh B Pa3UYHBIX HUCTOYHUKAX HHOOPMAIHMIO, HEOOXOAUMYIO ISl PEIICHHUS
MaTeMaTUYeCKUX MpoOiieM, U MPEACTaBIATh €€ B MOHATHOW (popme; MPUHUMATh PEUICHUE B YCIOBUAX
HETOJIHOM 1 U30BITOYHO, TOUHON M BEPOSATHOCTHOU MH(POPMALINY;

4) yMeHUE TOHMMAaTh W KCIIOJb30BaTh MaTeMaTHYECKHE CPEICTBAa HAriIsIaHOCTH (Tpadukw,
JarpaMMbl, TaOJIUIBI, CXEMBI U JIp.) ISl WIUTIOCTPALlUH, MHTEPIpETallii, apryMeHTaI|H;

5) yMeHHUe BBIIBUTaTh THITOTE3bI MPH PEIICHUN Y4eOHBIX 3a/1a4 U MOHUMATh HEOOXOMMOCTh UX
IIPOBEPKU;

6) yMeHHE TPUMEHSATh WHAYKTUBHBIE W JISAYKTUBHBIC CIOCOOBI PACCY)KICHUH, BHICTh
pa3iIMYHbIE CTPATErUH PELICHUs 3a1a4;

7) IOHMMaHHWE CYIIHOCTH AQJITOPUTMHYECKUX MPEANHCAHUN W YMEHHE [eHCTBOBAaTh B
COOTBETCTBUU C IPEIIIOKEHHBIM aJITOPUTMOM;

8) yMeHHEe CcaMOCTOSTEIbHO CTaBUTH IEIH, BHIOUPATh M CO3aBaTh AITOPUTMBI JUIS PEIICHHUS
yueOHBIX MaTeMaTUYEeCKUX MpooIeM;

9) ymMeHme IIJITAaHWPOBATH W OCYIIECTBJIATH JeSATEJIbHOCTh, HAIIPaBJIEHHYIO Ha
pellleHHe 3a71a4 UCCIIeN0BATEIbCKOTO XapaKTepa;

10)ymeHHME C€aMOCTOSITEIHLHO OIPEJIEeJIATH IIeJIM CBOEro OOy4YeHus, CTaBUTh WU
dopmysmpoBaTh i ce0a HOBBIE 3aJa4yu B y4uébe, pa3BUBATh MOTUBBI U MHTEPECHI CBOEH
II03HABATEJIbHOU JeATeJIbHOCTY;

11)ymeHne COOTHOCUTH CBOM JEMCTBUS C IUIAHUPYEMBIMH pe3yJibTaTaMH, OCYIIECTBIAThH
KOHTPOJIb CBOEH JIEATENbHOCTH B MPOIIECCE TOCTUKEHUS pe3yibTara, ONpeaessaTh ClIocoObl AeMCTBUM B
paMKax MpeUI0KEHHBIX YCIOBUM U TpeOOBaHUN, KOPPEKTHUPOBATH CBOM JICHCTBUS B COOTBETCTBUU C U3-
MEHSIOIIENCS CUTYallUeH;

12)ymenue ompeaensaTb IMOHSATHSA, CO3AaBaTh OOOOIIEHHUs, YCTAaHABIMBAaTh AaHAJOTHH,
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KJ1accU(UIUPOBATh, CAMOCTOSITENILHO BEIOUPATH OCHOBAHUS M KPUTEPUH VI KIaccu(UKaLUY;
13)ycranaBnuBaTh NPUYMHHO-CIIEICTBEHHBIE CBSI3U, IIPOBOAUTH JOKA3aTEIbHOE PACCYKIEHUE,
YMO3aKIIt0YeHNe (MHAYKTUBHOE, I€yKTUBHOE U 110 aHAJIOTMH) U JIeNIaTh BHIBOJIBI;

14)ymMeHne WIUTIOCTPUPOBATh U3YyUEHHBIC TIOHSATHUS U CBOICTBa (uryp, onpoBepraTb HeBEpHbIE
YTBEPKICHUS;

15)koMneTeHTHOCT, B 00JAaCTH  WCHOJB30BaHUS — WMH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIL;

16)nepBoHavaIbHBIC TPEJCTABICHUS 00 UIESX U O METOJIaX TeOMETPHUH Kak 00 YHUBEPCAILHOM
A3BIKE HAYKU U TEXHUKH, O CPEJICTBE MOJEIMPOBAHUS SIBJICHUN U IIPOLIECCOB;

17)ymeHne BHIETh T€OMETPUYECKYIO 3a/ady B KOHTEKCTE€ HPOOJEMHON CUTyallMdl B JAPYTHX
JUCLMILINHAX, B OKPYKAIOIIEH KU3HU;

18)ymMeHrne HaXOAWUTh B PAa3IMYHBIX HCTOYHHMKAX HMH(POPMANNIO, HEOOXOAUMYIO JUISl PEIICHUS
MaTeMaTHYeCKUX Mpo0JieM, U MPEICTaBIATh €€ B MOHATHOM (opMe, NPUHUMATH PELICHHE B YCIOBUAX
HETOJIHOM UK N30BITOYHON, TOYHON MM BEPOSITHOCTHOM MH(pOpMAIIHH;

19)ymeHne moHUMaTh M HCHOJIB30BaTh MaTeMaTHUYECKHE CPENCTBA HAITIAAHOCTH (YEpTEexXH,
TaOIUIIBI, CXEMBI | JIp.) Ul WILTIOCTPAIMK, HHTEPIIPETAIlUH, apTyMEHTAIIUH;

20)ymMeHME BbLIBMraTh TUIOTE3bl NPU PELICHWH 3aJauyd U IOHHMMaThb HEOOXOIUMOCTh HX
IIPOBEPKH;

B IIPE/IMETHOM HANPABJICHHU:

1) oBnameHwe 0a30BBIM TOHSATHHHBIM anmapaToOM II0 OCHOBHBIM pa3fesiaM COJICpKaHUs;
IpeJCcTaBIeHHEe 00 OCHOBHBIX HM3y4aeMbIX HOHATHUSAX (YMCIIO, reoMeTpuyeckas (urypa, ypaBHEHHE,
(GyHKIMS, BEPOSTHOCTh) KAaK BAKHEHIIMX MAaTEMAaTHYECKHX MOJICNSAX, MO3BOJIIONINX ONHCHIBATH U
U3Yy4aTh peasIbHbIE IPOLIECCHI U SIBJICHMS;

2) ymeHue paboTaTh C MaTEMATUYECKUM TEKCTOM (aHaJIM3UpPOBAThH, U3BJIEKATh HEOOXOIUMYIO
uHpOpMalMIO), TOYHO U TPaMOTHO BBIPAXATh CBOM MBICIM B YCTHOM M INHCBMEHHON peuu c
IIPUMEHEHUEM MaTEeMaTH4YeCKOM TEPMUHOJIOTMM W CUMBOJIUKHM, HCIIOJIb30BATh PAa3IMYHbIE SI3BIKU
MaTeMaTHKH, IPOBOAUTH KIacCU(PUKALIUH, JJOTHYeCKHe 000CHOBaHMS, JOKA3aTeIbCTBA MATEMaTUYECKUX
YTBEPKICHU;

3) pa3BuTHE TPEACTABICHUH O 4YHCIE M YHUCIOBBIX CHUCTEMax OT HATypaJbHBIX [0
NEUCTBUTENBHBIX 4YMCEJ; OBJIAJICHME HAaBBIKAMU  YCTHBIX, IHCbMEHHBIX, WHCTPYMEHTAIbHBIX
BBIUMCIICHUH;

4) oB1ageHUE CHUMBOJBHBIM SI3BIKOM anreOpbl, MpUEMaMH BBIIOJHEHUS TOXAECTBEHHBIX
npeoOpa3oBaHUi pallMOHAIBHBIX BBIPAKEHHM, pellIeH!s] ypaBHEHUH, CUCTEM ypaBHEHHM, HEPaBEHCTB U
CHUCTEM HEpPAaBEHCTB; YMEHHME HCIOJb30BaTh MJIEI0 KOOPAMHAT Ha IJIOCKOCTH JUIsl HWHTEpIpEeTalu
ypaBHEHUH, HEpPaBEHCTB, CHUCTEM; YMEHHME NPUMEHSTh anreOpanyeckue IMpeoOpa3oBaHus, ammapar
YpaBHEHUI U HEPABEHCTB JUIsl PEIICHUs 3a]1a4 U3 pa3INdHbIX pa3esioB Kypca;

5) oBnaneHue cucteMoi (PyHKIIMOHAIBHBIX MOHATUH, (PYHKIIMOHAIBHBIM SI3bIKOM U CHMBOJIUKOI];
YMEHHE HCNOJIb30BaTh (QYHKIMOHAIBHO-TpapUUECKUE TNPEJCTaBICHUs JUIsl ONMCAHWA M aHalu3a
pealIbHBIX 3aBUCUMOCTEN;

6) OBIaJCHHME OCHOBHBIMU CIIOCOOAMH TIPEJICTABIICHUS M aHAIW3a CTATHCTHUYECKUX JIaHHBIX;
HaJIM4ue MPEICTaBICHUA O CTAaTUCTHUYECKUX 3aKOHOMEPHOCTSAX B PEAIBHOM MHPE U O Pa3JINYHBIX
Croco0ax UX U3Y4EHHUs, O BEPOSITHOCTHBIX MOJEISAX;

7) oBnajieHue TeOMETPUUYECKUM SI3BIKOM, YMEHHE HUCIOJIb30BaTh €ro Ui OMHCAHUS MPEIMETOB
OKpY’KaloIllero MHpa; pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUNH M M300pa3UTENbHBIX YMEHMH,
MPUOOpPETEHNE HABBIKOB FEOMETPUUECKUX MTOCTPOEHUI;

8) yCBOEHHE CHUCTEMAaTHYECKUX 3HAaHMHA O MJIOCKUX (Urypax M HMX CBOHCTBaX, a TaKkXKe Ha
HarJIsiTHOM YPOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX TeNlaX, YMEHHE MPUMEHSATh CUCTEMAaTUYECKUE
3HAHUA O HUX JUJIS PELIEHUS T€OMETPUUECKUX U IPAKTUUECKUX 3a/1ay;

9) ymeHue u3MEpATH JUIMHBI OTPE3KOB, BEIMYMHBI YIJIOB, HCIOJB30BaTh (opMynbl is
HaXO0XKJICHUS EPUMETPOB, TUIOIAAeH U 00bEMOB reOMETPUUECKUX PUTYD;

10) ymeHHe NOpPUMEHATh HW3YyUYEHHBbIE NOHSATHS, PE3YNbTaThl, METOJbl JIs PpEUIeHHs 3a]ad
MPAKTUYECKOTO XapakTepa M 3a/lad U3 CMEXHBIX JUCHUIUIMH C MCIIOJIb30BAaHUEM MPH HEOOXOAMMOCTHU
CIPAaBOYHBIX MAaTEPHAIIOB, KAJIbKYJISTOPA, KOMIIBIOTEPA;

11)oco3Hanue 3HaUeHNs TEOMETPUH ISl IOBCEAHEBHON KU3HU YETIOBEKA;

12)npencraBienue 0 reoMeTpur Kak cdepe MaTeMaTHUeCKOH IesTeNbHOCTH, 00 3Tamax eé
pa3BUTHSA, O €€ 3HAUMMOCTH JJIS1 Pa3BUTHUS LIMBHWIN3ALINN;

13)pa3zButrie yMeHuil paboTaTh C Y4YEOHBIM MAaTEMATHUUYECKHUM TEKCTOM (aHAJIM3UPOBATh,
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U3BJIEKaTh HEOOXOAUMYIO MH(OPMALIKIO), TOYHO U TPAMOTHO BBIPa)KaTh CBOM MBICIH C MPUMEHEHUEM
MaTEeMaTHYECKON TEPMUHOJIOTMH W CHUMBOJUKHU, MPOBOANTH KiIacCU(UKAINK, JTOTHYECKHE 00OCHOBA-

HUS;

14)Bnanenue 6a30BbIM MOHATUHHBIM aIlIapaToM MO0 OCHOBHEIM pa3JieiaM COICPIKaHNUS,

15)cucremarnueckue 3HaHUs O GUTYpaxX M UX CBOHCTBAX;

16)npakTHUeCKd 3HAYMMBIE TE€OMETPHUECKHE YMEHHWs W HaBBIKM, YMEHHE MPHUMEHATH HX K
PEIICHUIO TEOMETPUUYECKUX U HEr€OMETPUUYECKUX 3a]1a4, 2 UMEHHO:

n300paxaTh PUTyphl HA TIOCKOCTH;

UCIIOJIh30BATh TEOMETPUUYECCKHIA SI3BIK JIJISl OMUCAHUS TIPEMETOB OKPYKAIOIIETO MUPA;
U3MEPSATH JIIMHBI OTPE3KOB, BETMYHUHEI YTJIOB, BBIYUCIATH IO (QUTY;
pacro3HaBaTh U U300pa)kaTh paBHbBIC, CAMMETPUYHBIE U TTOIO0OHBIC PUTYPHI;
BBITIOJTHSTH TIOCTPOSHUS TEOMETPUICCKUX (PUTYP C ITOMOIIBIO IIUPKYIIS U THHEHKHY;
YUTaTh M UCTIOJIH30BaTh HH(POPMAIIUIO, IPEICTABICHHYIO Ha YEPTEKaX, CXeMax;
MIPOBOJUTH MPAKTUICCKUE PACUETHI.



IIpeaMeTHBIE Pe3YJbTAThl 0CBOEHHSI KOHKPETHOI0 YUeOHOI0 IpeAMeTa, Kypca

S kaacc
Yyenux HAy4YumcA ‘ Vuenux cmoorcem HAYYUMbCA
Apudpmerunka
Harypaabnbie yncia. Jlpoou. PanmonanbHble ynca.
> MOHUMAaTh  OCOOCHHOCTH  JCCATHUYHOM | » MMO3HAKOMUTHCS c MO3ULIMOHHBIMU
CUCTEMBbI CUUCIICHHUS; CUCTEeMaMHU CUHCTICHUS u OCHOBAHUSIMU,

> HCIIONB30BaTh ITOHSATHS,
JIETAMOCTBIO HATYpPAIIbHBIX YUCEIT;
> BBIp@XKaTh 4YHCIa B OKBHBAJICHTHBIX
dbopmax, BbIOMpas HaubOoJee MOAXOJMISIIYI0 B
3aBUCHUMOCTH OT KOHKPETHOUN CHTYaIluH;

CBJA3aHHBIC C

> CpaBHMBATD u YIIOPSII0YUBATh
palroHaIbHBIC YUCIIA;
> BBITIOJTHSATh BBIUMCIICHUS c

palMoHaNBPHBIMU YHCJIAMH, COYeTas YCTHBIE U
IMCBMEHHBIE NPUEMBI BBIUYUCICHUH, TPUMEHSThH
KaJIbKYJISITOD;

> UCIIOJIB30BATh  IMOHATHSA M yMEHHS,
CBSI3aHHBIC C TIPOIIGHTAMH, B XOJ€ PEIICHHS
MaTeMaTUYeCKUX 3aJad M 3a7a4 M3 CMEKHBIX
PEMETOB, BBITTOJIHATH HE CJIO’KHBIC
NPaKTHYECKHE PacuEThl;

> aHATM3UPOBaTh TIpaUKU 3aBUCHMOCTEU
MEX1y BeIMYMHAMU  (PaccTOSIHUE, BpeMs;
TeMIeparypa u T. II.).

oTJIMYHBIMU OT 10;

> yOIyOUTh W Pa3BUTh TIPEJCTABICHUS O
HATYypaJbHBIX YHCIIAX M CBOMCTBAX JCIIMMOCTH;

> HAY4YUTHCS UCIIOJIb30BATh MIPUEMBI,
palMOHATU3UPYIOIINE BBIYUCIICHUS, MPHOOPECTH
HaBBIK KOHTPOJIMPOBATh BBIYMCIICHUS, BBIOMpAs
MOIXOJISAIINH JIJIsl CUTYAIMH CIIOCO0.

> BBIMOJIHATH ~ ONEpallud € YHCIOBBIMHU
BBIPAXKCHUSIMU;
> BBIMOJHATh peoOpa3oBaHusi OyKBEHHBIX

BbIpaXEHUN (packpeiTHE CKOOOK,
MOA00OHBIX CIaracMbIX);

> pemiate JIMHEWHBIC YpaBHEHUs, pellaTh
TEKCTOBBIC 33JIa4UM aIreOpPaMYeCKUM METOIOM.

> Yuawuiics nonyuum 803moNCHOCHb !

> pa3BUTh MPEICTABICHUSA O OYKBEHHBIX
BBIPKCHUSAX U UX MMPEOOPA3OBAHMSIX;

> OBJIAJETh CIIeMaIbHBIMU npuémMamu
peIICHUST  ypaBHCHHWH, NPHMEHSAThL  ammapar
YpaBHEHHUU JUIS PEIICHUS KaK TEKCTOBBIX, TaK M

MMPAKTUYCCKUX 3aaa4.

[IpUBEACHUE

DJIeMeHTBhI CTATUCTHKH, BeposiTHOCTH. KoMOMHaTOpHBIE 3a1a4K

QJICMCHTApPHBIC TMPCACTABIICHUS, CBA3AHHBIC C
HpI/I6J'II/I)KéHHBIMI/I 3HA4YCHHUAMU BCIIMYNH.

> WCIIOJIb30BaTh  MPOCTEHINE  CIOCOOBI | » npuoOpecTu MepBOHAYAIIbHBIN OIIBIT

MPEACTABICHUS M aHaJdu3a CTaTUCTUYECKUX | OpraHu3aluu cOopa JaHHBIX TIPH IPOBEICHHUH

JAHHBIX omnpoca 001IeCTBEHHOTO MHEHHS, OCYIIIECTBIIATh HX

> pemiaTh KOMOHMHATOpHBIC 3aJlaud Ha | AHAIM3, IPEACTABIATh PE3yJbTaThl ONPOCa B BHUJIE

HaXO0XJICHUE KOJIMYECTBA 00BEKTOB WM | TaOJIMIIBI, IUArPaMMBl;

KOMOHWHAINM. > Hay4YuTHCSI HEKOTOPBIM CHeraIbHbIM

npuéMaM perieHns KOMOMHATOPHBIX 3a/1a4.

N3mepenusi, npudINKeHUsI, OLEHKH

> WCIOJIb30BaTh B XOJIe PpEUICHHS 3amad | » IIOHATH, YTO YHCIIOBBIE [TaHHBIE, KOTOPBIE

WCIIONB3YIOTCSA IS XapaKTEPUCTHUKA OOBEKTOB
OKpYKaroIIero MHpA, SIBIISTFOTCS
MPEUMYIIECTBEHHO MPUOIMKEHHBIMH, YTO TIO
3amucu MPUOTMHKEHHBIX 3HAYEHUN, COJIEPKAIINXCS
B MH()OPMALIMOHHBIX HCTOYHHUKAX, MOKHO CYAHUThH O
MOTPENTHOCTH MPUOIMKESHHUSL.

YpaBHeHus1
> penate NpocTeiIe ypaBHEHUS C OHOH | » OBJIAJIETh CHEHUAIbHBIMM  NpPUEMAMHU
IIEPEMEHHO; pelIeHUs] ypaBHEHMUI;
> MOHUMATh ypaBHEHHE KaK BaXKHEHIIYIO | > YBEPEHHO INPUMEHATH anmnapaTr ypaBHEHHMU
MaTeMaTUYeCKyl0 MOJENb JJi1 ONHUCAaHWs M | A pelmeHus  pa3HoOOpasHBIX  33Jady W3
U3yUYeHHsI Pa3HOOOPA3HBIX pPeajbHBIX CUTYallUi, | MATEeMaTUKH, CMEXHBIX IIPEIMETOB, IPAKTHKH;
pemarb TEKCTOBbIE 33Jaud  alredpandeckum
METOJI0M;

HepaBencrBa
> MOHUMATh M NPUMEHSTh TEPMHHOJIOTHIO | > YBEPEHHO IIPUMEHSITh anmnapar
U CHMBOJIMKY, CBS3aHHbIE C OTHOILIEHHEM | HEPAaBEHCTB, Ui  pElIeHUs  Ppa3HooOpa3HbIX
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HEPABECHCTBA;
> IIPUMEHATH almnapar HEPaBEHCTB,
pelIeHns 3a1a4.

IS

MaTeMaTHYeCKUX 3aJjad M 3a7ad M3 CMEXKHBIX
NPEIMETOB, IPAKTHUKH;

Harasinnas reomerpust

> pacro3HaBaTh Ha 4YepTekax, PUCYHKaX,
MOJICTIIX M B OKPYKAIOIIEM MHpPE IUIOCKHE U
MIPOCTPAHCTBEHHBIE T€OMETPUYECKHE (UTYPHI U
WX JJICMCHTHI;

> CTPOUTH
rpagyCcHYIO Mepy;
> pacmo3HaBaTh U U300paxarh pa3BEPTKU
Kyba, MpSAMOYTrOJbHOTO  Mapajuiesienurena,
MPABWJIBHON MHUpaMUIbI, IIWIMHIPA U KOHYCA;

> ONpeAeNaTh 1O JHMHEWHBIM pa3Mepam
pa3BEépPTKU (UTYPHI, TUHEHHBIC pa3MEpbl caMOi
(burypsl 1 Ha000POT;

> BBIUUCIIATH  00BEM
napajuienenunesa u Kyoa.

ux

yTJIbI, OTpeeNsiTh

MPSIMOYTOJIbHOT'O

> Hay4YUThCS BBIYHCIISTh 00BEM
NPOCTPAHCTBEHHBIX ~ T'€OMETPHUYECKUX  (Uryp,
COCTaBJICHHBIX u3 IPSIMOYTOJIBHBIX
NapajuIeenuIe/10B;

> yrayOuTh ¥ pa3BUTh TNPEJCTABICHUS O

IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX PUTypax;
> Hay4uTbCS MPUMEHATh PA3BEPTKU  JUId
BBIIIOJIHEHUS IPAKTUYECKUX PACUETOB.

I'eomerpuuyeckue purypsi

> [I0JIb30BAThCS  A3BIKOM T'€OMETPUM  JUIS
OIMCaHMs IPEAMETOB OKPY>KAIOLIEro MUpPa U UX
B3alMHOI'0 PACIIONIOXKEHHUS;

> pacrio3HaBaTb M H300pakaTb  Ha
yepTekax U PUCYHKaX TeOMeTpHUYECKue (GUrypol
U UX KOH(puUrypauuu;

> HaXOJUTh 3HAYEHUSA JUIMH JIMHEHHBIX
¢buryp, rpagycuyto mepy yrios ot 0 1o 180°;

> HAay4YHTCH IMOJIB30BATLCA A3BIKOM I'COMETPUUA
AJIL OIMKMCAaHUA MPEAMETOB OKPYKAKOLICIO MHpa U
HX B3aHMMHOI'O pacCIliOJIOKCHUSA

> pacro3HaBaTh U U300paXkaTh HAa YEPTEIKAX H
pUCYHKAax TeoMeTpudeckue Qurypel u  uX
KOH(UTYypaluu;

> HAXOOWTh 3HAYEHWS UIMH  JIHHEHHBIX

dburyp, rpagycuyro mepy yrioB ot 0 1o 180°;

> peuarb HCCIIOKHBIC 3aga4un Ha | » peiaTh HECCJIOKHBIC 3a1a4i Ha ITOCTPOCHUC.
ITIOCTPOCHHC.

I/I3Mepelme r¢OMETPHYCCKUX BETHYUH
> HCIIOJIB30BAaTh CBOMCTBA HU3MCPCHUA > HCIIOJI30BaTh CBOMCTBA HU3MCPCHUA [JIUH,

JUIMH, TUIOLIAa/ied W YIJIOB IIPHU pEIICHUU 3a/iad
Ha HAXOXXIEHHE JUIMHBI OTpe3Ka, I'pagyCHOU
MEpHI yIJa;

> BBIUNCIIATh IUIOLIANN TPSAMOYIOJIbHHKA,
KBaJ[para;

> BBIUNCIIATH JUIMHBI JTUHEUHBIX DJIEMEHTOB
¢buryp u ux yriel, GopmyIsl Iuomanei puryp;

wioniazed M YrJioB IpU pEIIeHUWH 3a7ad Ha
HaxOXKJIEHWE [UIMHBI OTpe3Ka, TpagyCHOH Mephl

yria;
> BBIYHCIIATh  IUIOIIAAM  NPSIMOYTOJIbHHKA,
KBaJIpara;

> BBIYHCIIATh JUTMHBI JIMHEHHBIX JJIEMEHTOB

buryp u ux yriael, GopmyInsl Iomanei Guryp;

> pemiate  3aga4yd = Ha  [PUMCHEHHE | > pelarh 3a/la4d Ha MpUMEHEHUe (OPMYIIbI
(hopMyITBI TITONIAIN MPSMOYTOJIbHUKA, KBaApaTa. | TUIOMIAIU MPSIMOYTOJbHUKA, KBaJIpaTa.
Koopannarsl
HaXOJUTb KOOPAWHATEI TOYKH. OBJIAJICTH KOOpAWHATHBIM  METOJOM  PCHICHHUA
3a1ad.
Paborta ¢ nHopmanmei

> 3aMOJHATh TNPOCTEHIINEe TaOMMIBI MO | > yCTaHaBIIMBAaTh 3aKOHOMEPHOCTh
pe3yiabTaTaM BBITTOJIHEHU L HpaKTquCKOﬁ pacCroJIOK€HHA OJaHHBIX B CTPOKax H CTOH6HaX
paboTBhI, 10 PUCYHKY; TaOJUIIBI, 3alOJIHATh TAaOJNUIy B COOTBETCTBHH C
> BBIIIOJIHATH IEUCTBUS 11O AJITOPUTMY; YCTaHOBJIEHHOM 3aKOHOMEPHOCTBIO;
> YUTATh pocTeiime KPYTOBBIE | » BBIIIOJIHATh  JIEHCTBUS 1O  QJITOPUTMY;
AuarpaMMbl. IMMPOBEPATH MPABHUIIBHOCTb TOTOBOI'O aJITOPHUTMA.

6 Kaacc

Y4eHHK HAy4YuTCH:

> IIOHMMAaTh OCOOEHHOCTH }IeCﬂTI/I'-IHOI\/’I CHUCTEMBI CUHCIICHUA,

» WUCIOJIb30BaTh MOHSTHUS, CBI3aHHBIE C ETMMOCTBIO HATYpaIbHBIX YUCE,

» BBIpaXaTh YHCJIa B DKBUBAICHTHBIX (popMax, BEIOMpas Hanboliee MOAXOIAIIYI0, B 3aBUCUMOCTH OT

KOHKPETHOW CUTYalluu;




» CpaBHHBATH U YIOPSIOYUBATH PAllHOHAIBHBIC YHCIIA;

» aHaIM3MPOBAThH TPaPUKH 3aBUCUMOCTEH MEXIy BETMUMHAME (PAcCTOSIHUE, BpEMs; TeMIepaTypa U T.
I.);

> BBITIOJIHATH BBIYHUCJICHHSA C paLII/IOHaJIBHI:IMI/I qyucJjiaMi, codcrasa yCTHbIe U IIMCBbMCHHBIC HpI/IeMBI
BBIYMCIICHUM, TPUMEHSTH KAJIbKYJISITOP.

» aHAIM3UPOBATh rPaQUKH 3aBUCUMOCTEH MEXKITy BEIIMUYUHAMH.

> BBINIOJIHSTP ONEPAIUU C YHCIOBBIMH BBIPAKCHUSIMU;

» BBINONHITH MPeoOpa3oBaHusi OYKBEHHBIX BBIPAXKEHHUH (PacKphITHE CKOOOK, MPUBEIECHUE MOAOOHBIX
claraeMpix);

» pemarh JTUHEHHBIC ypaBHEHUS, PEIIaTh TEKCTOBBIC 3a/1a4M aNTreOpandecKuM METOIOM.

» pacro3HaBaTh Ha 4YepTekKaX, PHCYHKAaX, MOJACISIX U B OKPYKAIOUIEM MHUpPE IUIOCKUE W
MPOCTPAHCTBEHHBIC TEOMETPUYECKHE (DUTYPBI U UX DJICMCHTHI;

» OmnpeiensaTh 10 JIMHEHHBIM pa3MepaM pa3BEPTKH (UTYphl JHHEHWHBIC pa3Mepbl caMod (UTYpPHI H
Ha000poT;

» Haxoaute qyIMHY OKPY)KHOCTH H TUIOINAAb Kpyra.

» WCTOJB30BaTh MPOCTEHUIITNE CIIOCOOBI MPEICTABICHUS M aHATN3a CTATUCTUYCCKUX JaHHBIX;

» pemaTh KOMOMHATOPHBIC 33/1a9H HA HAXOXK/ICHUE KOJIMYECTBA 00BEKTOB WIIM KOMOUHAIINH.

Y4eHUK CMOKeT HAYYUTHCH:

» I03HAKOMMTLCS C IMO3UIMOHHBIMM CUCTEMAMH CUMCIICHUS ¢ OCHOBAHUSIMH, OTJINYHBI MU OT 10);

» yIIIyOWTh U Pa3BUTH NMPEICTABICHUS O HATYPATBHBIX YMCIIaX M CBOWCTBAX JIEITMMOCTH;

» HayuyuTbhCS HCIIOJIb30BaTh TMPUEMBI, PAIlMOHAIM3UPYIOIINE BBIYMCICHUS, TPUOOPECTH HAaBBIK
KOHTPOJIMPOBATH BHIYMCIICHUS, BRIOUPAS ITOIXOISAIINI JIJIST CHTYAI|H CIIOCO0.

»  Ppa3BUTH MPEJICTABICHHUS 0 OYKBEHHBIX BBIPAXKCHHSIX U UX MTPEOOPA30BAHNUSX;

» OBJAJCTh CICHUAIBHBIMUA NMPUEMAaMU PELICHHUS YPABHECHUH, NMPUMEHSTH anmnapaT ypaBHCHHU IS
pEIICHHS KaK TeKCTOBBIX, TaK U MPAKTHYECKUX 3a/1a4.

» HayudyuThCS BBIYHCIATH OOBEM IMPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTYp, COCTABICHHBIX W3

MPSIMOYTOJIBHBIX MapalICIICTUTIC/IOB;

YIIIyOUTh ¥ PA3BHUTh MPEIICTABICHHS O TIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (DUTypax;

HAYYHUTHCS TIPUMCHSITh IOHATUE Pa3BEPTKHU ISl BBITOTHEHHS IPAKTUYCCKUX PACUETOB.

NPHOOPECTH TIEPBOHAYAIBHBIM OIBIT OpPraHu3aluyd cOOopa JaHHBIX MPH TPOBEIACHWH OIpoca

OOIIECTBEHHOTO MHEHUS, OCYIICCTBIATh WX aHAlU3, MPEACTABIATh PE3YJIbTaThl ONpOCa B BHIE

TaOJIMIIEL;

» HayuYUThCS HEKOTOPBIM CIEIHATBHBIM MPUEMAM PEIICHUsT KOMOUHATOPHBIX 3a]1a4.

Y VYV

7 Kjaacc aareopa
AJiredpanyeckue BbIpaKeHust
Yuamuiicss HAYYUTCS .

» OIEpHpPOBaATh TMOHATHUSIMHU «TOXJICCTBO», «TOXKICCTBEHHOE NMPEOOpa3OBaHWE», PEIlaTh 3aJlauH,
coJiepkarire OyKkBeHHBbIE JaHHbIE, padoTaTh C PopMyIamu;

» BBIIOJIHATH TNpeoOpa3oBaHWE BBIPAKCHHM, COACPKAMUX CTCICHH C  HATYPAJIbHBIMHU
MoKa3aTeIsIMHU;

» BBINIOJIHATH TOXKJIECTBEHHBIC MPEOOPA30BAHUS PAIMOHATBHBIX BBIPAKCHUN HAa OCHOBE IPaBWUII
JIEMCTBUM HaJl MHOTOYJICHAMU;

» BBINIOJIHATDH PA3JI0KCHUEC MHOTOWICHOB Ha MHOXKHUTEITH.

Yyamuiicsi MOJYYHT BO3MOKHOCTH HAVUHTHCS:

»  BBHITNIOJHATH MHOTOIIIATOBBIC MPEOOPA30BAHMS PAITMOHATBHBIX BBIPAKESHUHN, TPUMEHSISI ITHPOKUH
HaOOp croco0O0B U MPUEMOB;

» TPHUMEHSATH TOXKICCTBCHHBIC MPeoOpa3oBaHMs IS PEIICHUS 33Ja4 W3 Pa3IMYHBIX pPa3J/IesioB
Kypca.
YpaBHeHus

Yuammiicss HAyYuTCA

» peliath JIMHEHHBIC YPaBHEHUS C OJIHOW IMEPEMEHHOM, CHCTEMbl JBYX YPaBHEHUH C JABYMS
MepEMEHHBIMU;

» TOHUMATh YpPaBHEHHE KaK BaKHEHIIYI0 MAaTEMAaTHYECKYI MOJENb JJIsi ONMUCAHUS U M3yYCHUS
Pa3HOOOPA3HBIX PEATbHBIX CUTYaIIUH, PEIIaTh TEKCTOBBIC 33/1a4d alreOpandecKuM METOI0M;

» TNPUMEHATh rpaduyeckue MPEACTABICHUS JUIsl WCCIEJAOBAHHS ypPaBHCHHWU, HMCCIICOBAHUS WU
peIIeHus] CUCTEM YpaBHEHUH C IBYMS IEPEMEHHBIMH.




Yyauuiics MOJy4YUT BO3MOKHOCTh HAVUYMTHCH:

» OBIAACTh CHEHUANBHBIMU MPUEMAMU PEIICHHUS YPaBHEHWN U CHCTEM ypaBHEHUH; YBEPEHHO
OPUMEHSTh almnapar ypaBHEHUH Ui pelleHusi Pa3HOOOpasHbIX 3a/ad M3 MaTeMaTUKH, CMEXKHBIX
MPEIMETOB, TPAKTUKU;

» TNPUMEHATH rpadudecKue MPEICTABICHUS U MCCICIOBaHUS YPaBHEHUH, CHCTEM ypaBHEHHH,
coJepKaix OyKBeHHbIE KO3()(DUITUSHTHI.

DOyHKIUHA
Yuamuiicsi HAYYUTCH

» TIOHMMaTh W WCIOJb30BaTh (DYHKIMOHAIBHBIC TOHSITHS, SI3bIK (TEPMHHBI, CHMBOJNYCCKHE
0003HaueHUs ),

» CTpOUTh IpadKH JUHCHHON (PYHKIIMH, UCCIIeIOBATh CBOMCTBA YUCIIOBBIX (DYHKIIUH Ha OCHOBE
U3yUYCHHS TTOBEJICHUS UX rPaUKOB;

» TOHMMAaTh (YHKIHMIO KaK BOKHEHIIYIO MaTeMaTHYECKYHO MOJEIb JUIS ONMUCAHHS MPOIIECCOB H
SBIICHUH OKPY)KAIOLIET0 MHpPA, MPUMEHATh (YHKUIMOHAIBHBIM S3BIK U OMHUCAHUS M HCCIIEIOBAHUS
3aBHCUMOCTEH MeX Ay GU3NUECKUMHU BEIMUYNHAMU;

Yuammiicsi NOJYYUT BO3MOKHOCTh HAYIUTHCH:

» TPOBOJIUTH HCCIICAOBAHMsS, CBSI3aHHBIE C HM3YYCHHEM CBOWCTB (YHKIUH, B TOM 4YHCIE C
UCTIOJIb30BAaHUEM KOMITBIOTEPA; Ha OCHOBE TPaQUKOB M3YYCHHBIX (DYHKIMH CTPOUTH OOJIE CIIOKHBIC
rpaduku (KyCOUYHO-3a/IaHHbIE, C «BBIKOJIOTHIMUY TOYKAaMU U T. I1.);

» WUCHOJb30BaTh (YHKIMOHAJIBHBIE WPEJCTABICHUS W CBOMCTBA (YHKIMHA JUIS  peIICHUs
MaTeMaTUYECKUX 3a7a4 U3 Pa3IMYHBIX pa3/ie]oB Kypca.

7 Kjacc reoMeTpus

Y4YeHUK HAY4YUTCS:

» pacrmo3HaBaTh Ha 4YepTekKaxX, PHCYHKAaX, MOJACISAX M B OKPYXKAIOUIEM MHpPE IUIOCKUE W
MIPOCTPAHCTBEHHBIE T€OMETpUYECKHe (QUTyphl (TOUKA, MpsiMasi, OTPE30K, JIyd, Yrojl, TPEyroJbHUK,
OKPY>KHOCTb, 11ap, chepa, napajuienenunea, TupaMuaa u 1p.);

» Ppacro3HaBaTh BHJIBI YIIIOB, BU/BI TPEYTOJIHHUKOB;

» OIpenensiTh N0 YepTeKy QUryphl e€ mapamerpsl (JUIMHA OTpe3Ka, IpaaycHas Mepa yria, 3JeMEHTHI
TPEYroJbHUKA, IEPUMETP TPEYTOJIbHUKA U T.11.);

» pacno3HaBaTh pPa3BEepPTKU KyOa, NPSAMOYrOJBHOTO TapajulesIeNuIe/a, MPAaBUIBHOW MHPaMUIbI,
LHWIMH]Ipa U KOHYCa;

» TI0JIb30BaThCA SI3BIKOM T€OMETPHH JJIsl OITMCAHUS IPEAMETOB OKPY)KAIOIIEr0 MUPa U X B3aUMHOTO
pacIoIoKeHMs;

» pacno3HaBaTh W U300pakaTh Ha 4YepTekaXx M pPHCYHKaX TeoMeTpudeckue QHUrypbl H HUX
KOH(Urypauuu;

>

HaXO/AUTh 3HAYEHMsI JUIMH JIMHEHHBIX 3JIEMEHTOB (PUTYp W MX OTHOLIEHHMS, TPATyCHYIO MEpY YIJIOB

ot 0° 10 180°, mpuMeHsIsT OnpeieTeH s, CBOICTBA M IIPU3HAKH (GHUIYp M MX HIEMEHTOB, OTHOIICHHS

¢buryp (paBeHCTBO, CPaBHEHUE);

» pemiath 33Ja4M Ha JI0KA3aTeIbCTBO, OMMPAsCh Ha N3YUYEHHBIE CBOWCTBA (PUTYp M OTHOUICHUN MEXITY
HUMH U IPUMEHSISI H3Y4YE€HHbIE METO/IbI JOKA3aTeIbCTB;

» pemaTth NPOCTEUIIHME 3a/a4d Ha IMOCTPOSHHUE, TMPUMEHSS OCHOBHBIC aJTOPUTMBI MOCTPOSHHS C
MOMOIIBIO IIUPKYJIS U IMHEHKH;

» peuars NpoCTeUIIne MIIaHUMETPUIECKUE 3aa4l B TIPOCTPAHCTBE.

IMoy4nT BO3MOKHOCTH HCHOJIb30BATH NPHOOpPETEHHbIE 3HAHMA M YMEHHS] B NMPAKTHYECKOW

AeATeTbHOCTH Y NMOBCEAHEBHOM KU3HHU JJIS:

» yrayOlieHusT W Pa3BUTHSA TNPEACTABICHWH O TIUIOCKMX W MPOCTPAHCTBEHHBIX T'€OMETPHYECKUX

¢urypax (Touka, mpsiMas, OTPE30K, Jyd4, YIOJ, TPEYroJbHUK, OKPY)KHOCTb, IIap, cdepa,

napajuieJenumnes], mpyusma u Jip.);

MPUMEHEHHS TOHATHUS Pa3BEPTKH VIS BBIOJIHEHHS TPAKTUYECKUX PAaCcUeTOB;

OBJIQJICHUS] METOIAMH PEIICHHS 3a/1a4 Ha BHIYHUCIICHUS U JOKA3aTEIbCTBA: METOJOM OT MMPOTHBHOTO,

METOO0M Nepedopa BapHaHTOB,;

NpHOOPETEHUsT OIBITa TPUMEHEHHUS] alreOpanvdeckoro ammapara Hpd PEHIeHHH TeOMETPHYECKUX

3ajay;

OBIIQJICHUS] TPAJWIMOHHOW CXEMOH pemIeHus] 3a7ad Ha IOCTPOEHHE C TIOMOIIBI0 IHUPKYIS M

JMHEWKU: aHAIIU3, IIOCTPOEHHUE, T0KA3aTeIbCTBO U UCCIIEI0OBAHHE;

MPUOOPETEHUS OIBITA HCCIIEIOBAHUS CBOMCTB ITAHUMETPUIECKUX (PUTYD.

YV V. ¥V VYV



8 KJ1ace asredpa
Anzedopauueckue eviparxcenus

Y4YeHuK  HAy4MTCsl:  ONEpUPOBATh  MOHATHSAMHU  «TOXKIECTBO»,  «TOXKIECTBEHHOE
npeoOpa3oBaHue», pelIaTh 3agadyd, COJepKalmnue OYKBEHHBIC JaHHBIE, paboTaTh C (opmyiamu;
OIEpUpPOBaTh IIOHATHEM KBAaJPATHOIO KOPHS, IPHUMEHATH €ro B BBIYUCIICHUAX; BBINOIHSITD
peoOpa3oBaHue BBIPAKEHUMN, COAEPIKALUX CTEIEHU C IEJILIMU MOKa3aTeNIIMU M KBaJpaTHbIE KOPHH;
BBITOJIHATH TOXAECTBEHHBIE MMPEOOPA30BaHMs PALlHOHAILHBIX BRIPAKECHHUI Ha OCHOBE MPABUII JCHCTBUNA
HaJ MHOTOWIEHAMH U aireOpandyeckKuMH JpOoOsIMHU; BBINOIHITH pa3jI0KEHHE MHOTOWICHOB Ha
MHOKUTEIH.

Y4YeHUK MOJYYHUT BO3MOKHOCTD: BHITIOJIHATH MHOTOIIIArOBbIE TPEOOPa30BaAHUS PALlMOHATBHBIX
BBIpQKEHUH, NpPUMEHSS MIMPOKHH Ha0Op CrocoOOB M TNPUEMOB; TNPUMEHATH TOXKIECTBEHHBIC
npeoOpa3oBaHus Ul pEIICHU 3a/1a4 U3 Pa3IMYHbIX pa3zesioB Kypca.

Ypasnuenus

Y4YeHUK HAYYUTCSH: PelIaTh OCHOBHbBIC BUJIbI PALlMOHAIBHBIX YPaBHEHUN C OJJHON MEpEeMEHHOMH,
CUCTEMBl [JBYX YpaBHEHMIl C JByMsl II€PEMEHHBIMU; IIOHUMaThb YpPAaBHEHUE KaK BaKHEHIIYIO
MaTEMaTHYECKyl0 MOJENb JUIsl ONMUCAaHUS U U3YYEHHUs Pa3HOOOPa3HBIX peajbHBIX CUTYaIlUi, peliarhb
TEKCTOBBIE 3a/aud aireOpanyecKuM METOJIOM; MPHUMEHATh TpauyuecKhe TMpeICcTaBICHHUs JUIs
UCCIIEIOBaHMs YPaBHEHHM, UCCIEIOBAHMS U PEIICHUS CUCTEM YPaBHEHUI ¢ ABYMS [IEPEMEHHBIMHU.

Y4YeHuK MoJIyYuT BO3MOKHOCTB: OBJIAJIETh CIIEHUAIbHBIMU NIPUEMAMU PEILICHUS YPaBHEHUH 1
CUCTEM ypaBHEHUI; YBEPEHHO NMPUMEHSATH alllapar ypaBHEHUH Ui pelieHus] pa3HOO0pa3HbIX 3a1a4 U3
MaTeMaTHKH, CMEXHBIX IPEIMETOB, MPAKTHKH, MPUMEHATh TrpaduyecKue TPEACTABICHUS JUIs
UCCIIEIOBaHMs YPaBHEHH, CUCTEM YPaBHEHUI, COJIEpKaINX OyKBEHHBIE KOAPDUITUEHTHI.

YucnoBbie MHOKECTBA
Y4YeHUK HAYy4YUTCH:
» TIOHMMAaTh TEPMHHOJIOTUIO U CHMBOJIMKY, CBSI3aHHBIC C TIOHSATHEM MHOYECTBA, BBITOIHATH ONEpaIN
HaJl MHO)KECTBAMU;
» HCIIOJIb30BaTh HAYaJIbHBIC TPEICTABICHUS O MHOXKECTBE JICHCTBUTEIILHBIX YUCEIL.
YuYeHUK NoJy4YUT BO3MOKHOCTD:
» pa3BUBATh MPEJICTABICHNE O MHOKECTBAX;
» pa3BUBaTh IMPEICTABICHUE O YHCJIC W YUCIOBBIX CHUCTEMaxX OT HATYPAIbHBIX IO JCHCTBUTEIBHBIX
YHCEJI; O POJIM BBIYUCIICHUN B IPAKTHKE;
» DPa3BUTh W YIIIyOUTHh 3HAHUS O JECATHYHOM 3alMCH JCHCTBHUTENBHBIX YHCEN (MIEPUOJHUYECKHE U
HETepUuoIUIecKue 1podu).
Dynukyuu

Y4YeHUK HAy4MTCSs: IOHUMAaTh U MCIOJNb30BaTh (PYHKIIMOHAIbHbBIE MOHATHUS, SI3bIK (TEPMUHBL,
CHUMBOJIMYECKHE 00O3HAuUeHMsI); CTPOUTH IpadUKU >IEMEHTapHbIX (YHKUMH, HCCIEOBaTh CBOICTBA
YHUCIOBBIX (YHKIMI Ha OCHOBE H3YYEHHs IMOBEACHUS HX TIpapuKoB; MOHMMATh (YHKIUIO Kak
BAXHEHIIIYI0O MAaTeMaTU4YECKYI0 MOJEIb JUIsl ONMMCAHUS IPOLECCOB M SBJIECHUN OKPYXAKOLIEro MHUpa,
NPUMEHITh (QYHKIMOHAJIBHBIM S3BIK JJII  ONUCAaHUS W MCCIEAOBAaHUSA 3aBUCHUMOCTEH MEXAy
(bu3MYECKUMHU BETHUYNHAMU;

Y4YeHuK MoJy4YUT BO3MOKHOCTD: ITPOBOJUTH UCCIIEOBAHUS, CBSI3aHHbIE C U3YYEHUEM CBOWCTB
¢GbyHKIMH, B TOM YHCJIE C MCIOJIb30BAaHHMEM KOMITBIOTEPA; Ha OCHOBE I'pa)MKOB M3YyUEHHBIX (YHKIUH
CTpOUTH Oojiee clOXHbIE Tpapuku (KyCOYHO-3aJaHHbIE, C «BBIKOJOTBIMH» TOYKAMU U T. IL);
UCIOJIb30BaTh (PYHKIMOHAIbHBIE MPEACTABICHUS M CBOMCTBA (DYHKIMH pEHIeHHs] MaTeMaTHUYeCKUX
3a/1a4 U3 pa3IM4YHbIX pa3/esioB Kypca.

8 KJ1acc reomeTpus
Yd4eHuK HAY4YHTCH:
YerbIpexyroJabHUKH

N3yunt Hambosee Ba)kKHbIE BBl YETHIPEXYTOJbHHUKOB — MapajljiesiorpaMM, MPSMOYTOJbHUK,
poMO, KBajpat, Tpareuuo; 1aTh MpeJicTaBlieHle O (GUrypax, o0Jaaaonx 0CeBOW MM LEHTPATbHON
CUMMETpHUEN
ITopoOue TpeyronbHUKOB

VY3HaeT NOHATHE MMOAOOHBIX TPEYrOJbHUKOB;  MPHU3HAKW MOMO0OUS TPEYrodbHUKOB M HX
npuMeHeHHs. Ha ocHOBe mpH3HAKOB MOJOOMS JOKaXET yTBEP)KIACHHWE O TOYKE MEepeceueHHs] MeauaH




TPEYroJIbHUKA, a TaKKe JIBA YTBEPKICHUS O NPOMNOPLUOHAIBHBIX OTPE3Kax B MPSAMOYTOJIbHOM
TpeyroiapHuKe. [lomyuuT mpezacraBieHre 0 MeTo/ie NOJ00MS B 3a/1a4ax Ha IOCTPOCHUE.
Pemienue npsiMoyroJibHbIX TPEyroJibHUKOB

V3naem »1eMeHTBl TpPUTOHOMETPUM — CHHYC, KOCHMHYC W TaHI€HC OCTpOro yria
OpsIMOYTOJIBHOTO  TPEYTroJbHHUKAa M CBOWCTBA, BBIpAXKAIOIIME METPUUYECKHE COOTHOILIEHUS B
IPSIMOYTOJIBHOM TPEYrOJIbHUKE M  COOTHOLUEHUS MEXAY CTOPOHAMU U 3HAYEHUSIMHU
TPUTOHOMETPUUECKUX (PYHKIMH B MPAMOYrOJbHOM TpeyroibHuKe. Hayuures BBIBOJIUTH

TPUTOHOMETPUUYECKUX (POPMYIIbI, BBIPAKAIOUINX CBSI3b MEXAY TPUTOHOMETPHUECKUMH (DYHKIHSIMU
OJTHOTO M TOTO K€ OCTPOrO yIJIa, 3HAYEHUH CHHYyca, KOCHHYCa, TAHI€HCa U KOTaHreHca s yriios 30°,
45°, 60°, a TakXe BBEJIECHUE OCHOBHOIO TPUTOHOMETPHUYECKOTO ToxkaecTBa. IIpuMmeHeHue Bcero
U3yYEHHOTO K PEIICHUIO IPSMOYTOIBHBIX TPEYTOJIbHUKOB U K PEIICHUIO 3a/1a4
Mmuoroyrojabuuku. Iliomaas MHOroyroibHuKa

Pacmmpur u yriyOuT mosydeHHbIe B 5—6 Kilaccax MpeCTaBiIeHus 00 M3MEpeHHUHU U BBIYMCIIC-
HUM 1Iomaneii; (GopMyssl IUIOMAACH MPsIMOYTOJIbHHKA, MTapajuieIorpaMMa, TPEyroJbHIKa, TParenuu.
HayuuTcs muceiBaTh MHOTOYTOJIBHHMK, €TO 3JE€MEHTHI; BBIMYKJIbIE M HEBBIIYKJIbIE MHOTOYTOJbHHKH.
N306pakaTh 1 HaXOAUTh Ha PUCYHKAX MHOTOYTOJIBHUK U €T0 3JIEMEHTHl; MHOTOYTOJIbHHK, BIIMCAHHBIN B
OKPYXXHOCTh, I MHOTOYT'OJIFHUK, OIMCAaHHBIA OKOJIO OKPYKHOCTH. BBIBOI (OpMy: sl BBIYHCICHUS
IUIOINAACH TNPSMOYrOJbHUKA, MapajjiesiorpaMMa, TPEyrojbHHMKA, TPalelud OCHOBBIBACTCS Ha JIBYX
OCHOBHBIX CBOMCTBax IUIOLIa[eH, KOTOphIE NPUHUMAIOTCS MCXOIS M3 HAIJISAHBIX INPEICTABICHUM, a
TaKke Ha (opMmyse IIOmaan KBajpaTa, 00OCHOBAaHME KOTOPOW HE SIBIIETCSA 00S3aTEIbHBIM Ul yd4a-
muxcs. Jloka3aTenbcTBO TEOPEeMbl O CYMME YIJIOB  BBIIYKJIOTO M-YTOJIBHHKA, IUIOMIAAH
NpSMOYTOJNIBHUKA, IUJIOMIAJN TPEYrojJbHUKAa W IUIOMIAAM Tpamenud. [IpuMeHeHue W3y4eHHBIX
OIpeZIeTICHUH, TeOpeM U (OPMYJI K PEIICHUIO 3a/1a4.
MOJYYHT BO3MOKHOCTb:
OBJIaJeTh METOJaMHU PEIICHHs 337a4 Ha BBIYMCICHHUS U JIOKA3aTeNbCTBA: METOJOM OT IPOTHBHOTO,
METOOM MOA00HS, METOIOM Iepedopa BAPHAHTOB U METOJOM I'€OMETPUIECKHX MECT TOUEK;
NPUOOPECTH OMNBIT TNPUMEHEHUS aareOpanyeckoro M TPUTOHOMETPHYECKOTO ammapata W HIeH
JBYDKEHUS TIPH PEIICHHH T€OMETPHUECKUX 3314,
OBJAaJeTh TPAIUIMOHHOW CXEMOW peIIeHHs 33/7a4 Ha MOCTPOCHHE C MOMOUIBIO IHPKYIS U
JMHEHKH: aHaJIN3, OCTPOEHHE, 10Ka3aTeNbCTBO U UCCIIEJOBAHHE;
HAY4UTHCS pemarsb 331241 Ha
MOCTPOSHHE METOAOM I'€OMETPUIECKOI0 MECTA TOUEK U METO/IOM ITOI00US;
BBIUUCIIATh IUIOMAAM (UTYp, COCTaBIEHHBIX M3 JBYX WIM Oojee MpsIMOYrOJbHHUKOB,
HapauIeIorpaMMoOB, TPEYTOJIbHUKOB, KPyra  CEKTOPa;
BBIUUCIIATh  IUIOL[AJM  MHOTOYTOJIBHMKOB,  MCIIOJIb3Yysl ~ OTHOIIEHUS  PAaBHOBEIMKOCTH U
PaBHOCOCTaBIIEHHOCTH;
» TPUMEHATH ajareOpanyecKuil ¥ TPUTOHOMETPUUECKUH ammapaT U HJIEeU JBMKEHUS IMPH PELICHUU

3aJ]a4 Ha BBIYMCIIEHHUE IJIONIAICHi MHOTOYTOJIbHUKOB

vV Vv YV VvV VY V

9 kaacc anredpa

HepaBencrBa

OOyuarommiics HAy4YNTCH:

» TOHMUMAaTh TEPMUHOJIOTHIO W CHUMBOJIMKY, CBS3aHHBIE C OTHOIICHHEM HEPaBEHCTBA, CBOWCTBA
YHCIIOBBIX HEPABEHCTB;

» pemath JIMHEHHBIE HEPaBEHCTBA C OJHOW NMEPEMEHHOH M WX CHCTEMBI, pellaTh KBaJpaTHbIC
HEpaBEHCTBA C ONOPOM Ha rpaduvecKkre NpeCTaBIeHUs;

» TIPUMEHATSH armapar HepaBeHCTB ISl pEHICHUs 3a/1a4 U3 Pa3IMYHbIX Pa3/IeioB Kypca.

OOyuarommiicst MOJTy4UT BO3MOKHOCTb!

» OBJaJeTh Pa3HOOOPA3HBIMU NMPUEMAaMH JI0KA3aTEIbCTBA HEPABEHCTB; YBEPEHHO NMPUMEHSTH amiapar
HEpPaBEHCTB I PELICHUs Pa3sHOOOPAa3HBIX MAaTEeMaTHUECKUX 33/1a4, 3a/1a4 U3 CMEXHBIX MPEAMETOB U
MIPAKTUKH;

» TpPUMEHATh Tpauyeckue NPEACTABICHUS IS HCCIESJIO0BAaHUS HEPABEHCTB, CHUCTEM HEPaBEHCTB,
coJiepKalux OyKBEeHHbIE KOOPPUIIUEHTHI.

KBaaparnunas ¢pyHKnus.

OO0yuarommiicss HAy4YNTCS:

» TIOHMMAaTh M WCIONb30BaTh (YHKIMOHAIBHBIE TMOHSATHS, S3BIK (TEPMHUHBI, CHMBOJIHYECKHE
0003HaueHHUs );
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» CTpOUTh TpadUKN IMEMEHTApHBIX (YHKIMH, UCCIEOBATh CBOWCTBA YMCIOBBIX (DYHKIIMI Ha OCHOBE
U3y4YECHHSI TOBEJICHUS UX rPaUKOB;

» TOHUMAaTh (YHKIMIO KaK BAXKHEHIIYI0 MAaTEMAaTHYECKYI0 MOJENb IS ONHCAHMS IPOIECCOB MU
SIBJICHUN OKPYXAOILEro MUPa, MPUMEHATh (DYHKIIMOHAIBHBIN SI3bIK JJI1 ONMCAHUS U MCCIEIOBAHUS
3aBUCHMOCTEH MKy HU3NUECKUMH BETHINHAMY;

» TIOHMMATh M UCIOJIB30BATH SA3BIK IMOCIEA0BATEILHOCTEN (TEPMHUHBI, CAMBOJIHYECKUE 0003HAUYCHUS);

» TpUMEHATh (OpMYNbI, CBSI3aHHBIE C ApU(PMETHUYECKOW M TEOMETPUYECKOH IPOTrpecCHsiMU, MU
ammapar, CQOpMHPOBAHHBINA IPU U3YYCHHUHU APYTHX PA3/EIOB Kypca, K PELICHUIO 3a/1a4, B TOM YHUCIIe
C KOHTEKCTOM M3 PEabHON JKU3HH.

OO0yuaromuiicsi MOJYYUT BO3MOKHOCTD!

» TpPOBOAMTH HCCIEAOBAHUS, CBA3aHHBIE C W3YYCHHWEM CBOMCTB (YHKIHMHA, B TOM 4YHCIE C
UCIIOJIb30BaHUEM KOMIIBIOTEPA; Ha OCHOBE rpa()MKOB M3yYCHHBIX (DYHKIHUN CTPOUTH OO0JIee CIIOKHBIE
rpaduku (KyCOYHO-3a]aHHBIE, C «BBIKOJIOTBIMIY TOUYKAMH U T.I1.);

» HCIONB30BaTh (DYHKIMOHAIBHBIC MPEJCTABICHUS U CBOWCTBA (DYHKUMH PEHICHUS MaTeMaTHYECKUX
3a/1a4 U3 Pa3IMYHbIX Pa3leioB Kypca;

» pemaTh KOMOMHUPOBAHHBIE 33/1a4H ¢ TPUMEHEHHEM (OpMYII N-TO WieHa U CYMMBI MIEPBHIX N YWICHOB
apu(pMETHUECKOH M T€OMETPUYECKOW MpOrpeccuil, MPUMEHSs HpU STOM ammnapar ypaBHEHUH U
HEPaBEHCTB;

» TOHUMATh Aapu(PMETHYECKYI0 U TEOMETPHUECKYIO IPOrpeccMd Kak (YHKIUH HATYpaJIbHOTO
apryMeHTa; CBS3BIBATh apU(PMETHUECKYIO TPOTPECCHIO C JTMHEWHBIM POCTOM, TEOMETPUIECKYIO — C
9KCTIIOHEHIIATIBHBIM POCTOM.

JJIeMEHThI MPUKJIATHOI MaTeMaTHKH

OOyyarommiicss HAy4YUTCS:

» WCIONB30BaTh B XOA€ pEIIeHUS 3a7ad  dJIEMEHTApHBbIE NPEICTABICHHS, CBA3aHHBIE C
NpUOMMKEHHBIMU 3HAYCHUSIMH BEJINYNH;

» HCIIONI30BaTh MPOCTEUIINE CIIOCOOBI IPEACTABICHUS U aHAIN3a CTATUCTHYECKUX JaHHBIX;

» HaXOIUThb OTHOCHTENIbHYIO YaCTOTY U BEPOATHOCTH CIIyYaiHOTO COOBITHS;

» pemaTh KOMOMHATOPHBIC 33/1a4H HA HAXOXKICHUE YMCia 0ObEKTOB MM KOMOMHAITHH.

OOyyarommiics MOJTY4YUT BO3MOKHOCTD:

» TOHATh, YTO YHCIOBBIC JaHHBIC, KOTOPBIE WCHOJB3YIOTCS JUIA XapaKTePUCTUKH OOBEKTOB
OKpPYXAIOUIETO MHpPa, SBISIOTCS HNPEHUMYLIECTBEHHO MNPUOMKEHHBIMU, 4YTO IO  3allHCH
npuOIMKEHHBIX 3HAYCHUH, COIEpKAIIUXCS B MH(OPMAIIMOHHBIX MCTOYHUKAX, MOXXHO CYIUTh O
HOTPEIIHOCTH MPUOIMKEHUS;

» TIOHSTH, YTO MOTPEIIHOCTh PE3yJIbTaTa BBIYMCICHHNA JTOJKHA OBITH COM3MEpPHMA C TOTPEIIHOCTHIO
UCXOJIHBIX JIAaHHBIX;

» TPHOOpPECTH TEepPBOHAYAIBHBIM OMBIT OpraHW3alMyd cOOpa MaHHBIX TPU TPOBEIECHUH ONpOCca
OOIIECTBEHHOTO MHEHUS, OCYIIECTBIATh UX aHAIU3, MPEACTaBIATh PE3ylbTaThl ONpoca B BHJE
TaOJINLIbI, TUarpaMMBbl;

» TpuoOpEeCTH ONBIT MPOBEICHHS CIyYalHBIX OKCIEPHUMEHTOB, B TOM 4YHCJIE€ C [OMOIIBIO
KOMITBIOTEPHOTO MOJETMPOBAHUS, HHTEPIPETAMN WX PE3YyIbTaTOB;- HAYYUTHCS HEKOTOPHIM
CrHiellMaIbHBIM MTPUEMaM pelIeHUs] KOMOMHATOPHBIX 3a/1ay.

9 Kj1acc reoMeTpus
Pemenue TpeyroibHNKOB
Y4yeHuk HAy4YuTCH:
DopMyIHpOBATH:
» ONpeJeNIeHNs: CHHYCa, KOCUHYCa, TAHTeHCa, KOTAHTeHCA yrila OT 0 o 1800;
» CBOWCTBO CBSI3M JIMH JIMArOHAJICH U CTOPOH MapajuieiorpaMmma.
@OopMyIHpOBaTh U PA3bICHATH OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BBMUMCIATH 3HaYeHUE
TPUTOHOMETPUYECKON (DYHKITMH YTJia 0 3HAYEHUIO OJTHOM U3 €T0 3aIaHHBIX (YHKITH.
(DopMy.]'IHpOBaTI) 1 OJOKa3bIBATH TGOpeMBII CI/IHyCOB, KOCI/IHyCOB, CJICACTBUS U3 TeopeMm KOCI/IHyCOB nu
CHUHYCOB, O TUIOLIaJAN ONUCAHHOTO MHOTOYT'OJIbHUKA.
3al'II/ICI)IBaTI) 1 OO0Ka3bIBATH (bOpMy.TII)I IS HAXOXKIACHUA TI0IIaau TpeYFOJ'II)HI/IKa, paJII/IyCOB BHI/IC&HHOf/i
Y OIIUCAHHOM OKPYKHOCTEH TPEyroibHUKA.
BbINyCKHUK MOJTYYUT BO3MOKHOCTD
[TpuMeHsITh U3y4eHHBIE ONIPEACTICHUS, TEOPEMbI U (POPMYJIBI K PEIICHHUIO 3a/1a4
IIpaBu/IbHBIE MHOTOYTOJIHUKH

11



Y4eHUK HAYYUTCHA
[losicHATB, UTO TaKO€ LIEHTP U LIEHTPAIBHBIM Yroj IPaBUJIBHOTO MHOTOYI'OJIbHUKA, CEKTOP U CETMEHT
Kpyra.
DopMynHpOBaTh:

» OIlpeZieTIeHNe MPAaBUIBHOTO MHOTOYTOJIbHHKA;

» CBOWMCTBa MPaBHIHHOTO MHOTOYTOJIbHUKA.
Jloka3pIBaTh CBOMCTBA IPABUIILHBIX MHOTOYTOJIBHUKOB.
3anuchIBaTh M Pa3bSICHATH (OPMYIIbI JUIMHBI OKPY>KHOCTH, IJIOLIAIN KpyTa.
3anuceiBaTh U J0Ka3bIBaTh (POPMYJIbl JIMHBI TYTH, IUIOIIAAM CEKTOpa, (OpMYJbl JUIsl HaXOXKICHHS
paauycoB BIMCAaHHOM U ONMCAHHOM OKPYKHOCTEH IIPABUIIBHOTO MHOTOYT'OJIbHUKA.
Crpoutb ¢ NOMOLIBIO LUPKYJISd W JHUHEHMKHM IPABWIBHBIE TPEYTOJBHUK, YETBIPEXYTOJIBHUK,
LIECTUYTOJIbHUK.
BbINyCKHUK IOJIYYHT BO3MOKHOCTD.
[TpuMeHATHh U3ydYeHHBIE OIPECIICHUS], TEOPEMbI B (HOPMYJIIBI K PELICHHUIO 3a/1au.
JexapToBbI KOOPAMHATBI HA IJIOCKOCTH
Y4YeHuK HayYuTCs:
OnuceIBaTh NPAMOYTOIBbHYIO CUCTEMY KOOPJAUHAT.
@opMynupoBaTh: ONpeAeieHHe ypaBHEHHS (UTYpbl, HEOOXOAMMOE U JOCTaTOYHOE YCJIOBHUS
NapaJUIEIbHOCTH JBYX IPAMBIX.
3anmuchIBaTh U JTOKAa3bIBaTh (POPMYJIBI PACCTOSIHHSI MEXKIY IBYMS TOYKaMH, KOOPIHMHAT CEpeIUHBI
OTpe3Ka.
BbiBoaUTh ypaBHEHHE OKpPY)KHOCTH, OOLee ypaBHEHHE NPSIMOM, YpaBHEHHME NPSIMON C YIJIOBBIM
ko3 urmeHToMm.
Jloka3piBaTh HEOOXOAMMOE U JOCTaTOUYHOE YCJIOBUE NapallIeIbHOCTHU ABYX MPSAMBIX.
[TprMeHATh U3ydYeHHbIE OIpeIesIeHUs], TeOpeMbI U (YOPMYJIbI K PELICHUIO 3a1a4
BbInycKHUK MOJYYHT BO3MOKHOCTH
[IpuMeHATH U3ydYeHHBIE OIpelesieHUsl, TeopeMbl M (POpMyNbl K peIIeHHIO 3a/1ad; OBJIAJEThb
KOOPJMHATHBIM METOJIOM PEIICHMS 33]1a4 Ha BBIYMCIICHUE U I0KA3aTEIbCTBO;
nproOpECTH  OMBIT MCIIOJB30BaHUSI KOMIIBIOTEPHBIX IMPOrpaMM JUIsl aHalu3a 4YacTHBIX CIy4aeB
B3aUMHOTI'O PACIIOJIOKEHHS OKPYKHOCTEU U NPSMBIX;
npuoOpecT OMbIT BBINOJHEHHUsSI NMPOEKTOB Ha TeMy «lIpuMeHeHHe KOOpAMHATHOrO MeToJa Npu
pEeLIeHUH 3a/1a4 Ha BBIYMCIICHUE U JOKA3aTEIbCTBOY.
BekTopsbl.
Y4YeHuKk HayuyuTCs:
OnuceIBaTh MOHATHUS BEKTOPHBIX M CKAIAPHBIX BEJIMUYUH. MIUTFOCTpUPOBATE NOHITHE BEKTOPA.
DopMynHMpOBaTH:

» OIpEeAeTCHUS: MOIYIsl BEKTOpa, KOJUIMHEAPHBIX BEKTOPOB, PAaBHBIX BEKTOPOB, KOOpAWHAT
BEKTOpPAa, CYMMBbI BEKTOpPOB, Pa3HOCTH BEKTOPOB, MPOTHBOINOJOKHBIX BEKTOPOB, YMHOKEHUS
BEKTOpa Ha YKCJIO, CKAISPHOIO MPOU3BEACHHUS BEKTOPOB;

» CBOICTBAa: pPaBHBIX BEKTOPOB, KOOPIWHAT PABHBIX BEKTOPOB, CIOKEHHUS BEKTOPOB, KOOPIUHAT
BEKTOPAa CYMMBI U BEKTOpa Pa3HOCTU ABYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOKEHUS
BEKTOpA Ha YMCJIO, CKAJISIPHOTO MPOU3BEACHUS ABYX BEKTOPOB, NEPIEHANKYJISPHBIX BEKTOPOB.

Jloka3pIBaTh TEOPEMBI: O HAXOXACHUHM KOOPAMHAT BEKTOpa, O KOOPAMHATAX CYMMBl U Pa3HOCTH
BEKTOPOB, 00 YCIOBUHM KOJUIMHEAPHOCTU JBYX BEKTOPOB, O HAXOXKJCHHUU CKAJSIPHOTO NPOU3BEICHMS
JIBYX BEKTOPOB, 00 YCIOBHH NMEPHEHIUKYISIPHOCTH.

HaxoauTe KOCHHYC yrila MEX1y IBYMsI BEKTOPAMH.

[TpyMeHsTh U3ydeHHbIE ONPEAETICHHS, TEOPEMBI U (POPMYIIBI K PELLIEHUIO 3a1a4

BbInyCKHUK MOJIYYHT BO3MOKHOCTH

[TpuMeHsTh U3ydeHHbIE OIIpeIeTICH s, TEOPEMBI U (POPMYIIBI K PELIEHUIO 3a/1a4;

OBJIAJIETh BEKTOPHBIM METOJIOM JIJIsl PELIEHMS 33/1a4 Ha BBIYMCIIEHUE U JI0KA3aTENbCTBO;

IPUOOPECTH OMBIT BBHIMOJHEHHUS MPOEKTOB Ha TeMy «lIprMeHeHne BEeKTOPHOTOo METOoJa MpPH PELIeHUH
3a/1a4 Ha BBIYMCIIEHUE U JOKA3aTEIbCTBO.

I'eomeTpuuyeckue npeodpazoBaHus

Y4eHuK HAy4YuTCH:

[TpuBoUTH NpUMeEpHI IpeoOpazoBaHus GUTyp.

OnwuceiBath mpeoOpa3oBaHusi (GUryp: NapajuleJIbHBIA IEPEeHOC, OCeBasi CUMMETpHs, LEHTpalbHas
CUMMETpHUS, IOBOPOT, TOMOTETHS, TOJ00HeE.
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DopMyJIUPOBATH:
> OIpENeNICHUS: IBWKCHHS, PaBHBIX (UTYp; TOYEK, CHUMMETPUYHBIX OTHOCHUTEIIBHO MPSIMOM;
TOYEK, CUMMETPUYHBIX OTHOCHUTEIHLHO TOYKU; (UTYpbI, UMEIOUIEH OCb CHUMMETpHUH; (UTYPBHI,
MMEIOIIEH IIEHTP CUMMETPHH; TOJOOHBIX DUTyp;
» CBOWMCTBA: JIBMDKCHUS, MApPAJUICILHOTO TIEPEHOCA, OCEBOM CHMMETPHUH, IICHTPAITBHON CHMMETPHH,
[IOBOPOTA, TOMOTETHH.
Jloka3pIBaTh TEOPEMBI: O CBOMCTBaX MapajljieIbHOIO MEPeHOCca, OCEBOM CHUMMETpHUH, IEHTPAIbHON
CUMMETpPHUH, IIOBOPOTA, TOMOTETUH, 00 OTHOIICHUH TUIOIIAACH OJOOHBIX TPEYTOIBHUKOB.
BbInycKHUK MOJIYYUT BO3MOKHOCTH
[TpuMeHATh HM3y4eHHBIE OIpENEeNICHUs, TEOPEMBbl M (OPMYJIBI K PEIICHUIO 33/a4; MIPUOOPECTH OIIBIT
BBITIOJTHEHUS TIPOEKTOB 10 TeMaM: «l'eomeTpuyeckue mpeodpa3oBaHus Ha IIOCKOCTH», «llocTpoeHue
OTpe3KoB 1O (hopmyney, IpruoOpPecTH OMBIT MPUMEHEHUS aNreOpanyeckoro U TPUTOHOMETPHUYECKOTO
anmapara v ujei IBI)KEHUS IPU PellIeHUN reOMETPUUECKHX 3a/1aY;
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Coaep:xxanue y4e0HOro nmpeaMera, Kypca

5 kaace (175 4.)

Hartypaabnbie uncaa (17 4.)

Psn warypamenbix uwucen. Iudpsl. JecatuyHas 3amuch HATypalbHBIX uncel. OTpe3ok.
ITimockocTs.

[Ipsamas. Jlyu. [Ikana. Koopaunatueiii gyd. CpaBHeHUE HATypaibHbIX uKcen. [loBropeHue u
cucTeMarusanus yueOHOro Marepuana.

Ci10:keHHe H BHIYNTAaHHE HATypajabHbIX uncen (71 4.)

Cnoxenue HarypaibHbIX uyucesn. CBoOWCTBa ClOXEHUA. BpluMTanue HaTypajdbHBIX YHCEIL.
YuciioBbie 1 OyKBeHHBIC BhIpaxkeHUs:. @opmysisl. YpaBHeHue. Yroia. O0o3HavueHue yrioB. Buasl yrios.
Wzmepenune yrioB. MuoroyronsHuku. PaBHbie ¢urypsl. TpeyroibHUK U €ro BHIbL [IpsAMOyroabHUK.
Ocw cummerpuu ¢urypsl. [loBropenue u cucremaTu3salus yaeOHOro MmaTepuania.

Oo0bikHOBeHHbBIE apoou (17 u.)

OObikHOBeHHBIE ApoOu. OcHOBHOE cBoMcTBO Jnpobu. Haxoknenue apoOuW OT 4YHCIHa.
Haxoxaenue umcna mo 3HaueHUIO ero apooOw. [IpaBuibHBIE W HENpaBWIbHBIE IpoOu. CMerraHHbIe
qyucna.

CpaBHeHHEe OOBIKHOBEHHBIX JApOOe W CMEHIaHHBIX 4YHcel. Apudmernueckue ACHCTBHS C
OOBIKHOBEHHBIMU JAPOOSMU M CMEIIAHHBIMU YHCIIAMHU.

Jecsatuunbie apoou (39 4.)

CpaBHeHHE U OKpYIVICHHE JECATHYHBIX ApoOel. ApudmeTrueckue ACUCTBUS C NECATUYHBIMU
npoOsimu. [lpukuaku pe3ynpraToB BbBIMHCICHUN. [IpencraBieHne IECATUYHOH Opodu B BUC
OOBIKHOBEHHOH JApoOM U OOBIKHOBEHHOW B BHUJIE JECATUYHOWU. beckoHeuHble MeprHoAnYecKHe
JecATUYHbIE 1podu. [lecsaTnuHoe npubiamkeHne 0ObIKHOBEHHOM 1poOu

OtHomenue. [IponieHTHOE OTHOWIEHWE ABYX uuceld. [leneHue uucina B JJTaHHOM OTHOIICHHH.
Macmira6.

[Iponopuus. OcHoBHOe cBoiicTBO mponopuuu. IIpsimas u oOpaTHas TPOMOPLUOHAIBHBIE
3aBUCUMOCTH.

[IpouenTsl. Haxoxnenue nponeHToB oT uncia. HaxoxaeHue yucnia no ero npoueHTaM.

Pemenne TekCTOBBIX 3a/1a4 aprH(PMETHUSCKIMHE CITOCO0aMHU.

PannoHanbHble unciia u aeiicTeust Hag Humu (1449).

[TonoxurenbHble, oTpULaTeabHble yncaa v yucio 0. [lpotuBononoxHsie unciaa. Moaynb yucia.

Lenble umucna. PanuonanbHbie yncna. CpaBHEHHE palMOHANBHBIX unced. Apudmernyeckue
JIEUCTBUSI C pallMOHATBHBIMU ynciaaMu. CBOMCTBA CIIOKEHUS U YMHOXKEHHUS PAIlMOHATBHBIX YHCEIL.

Koopaunatnas npsmas. KoopaunatHas miockocTs. EQuHUIBI M3MepeHUsl UIMHBI, TUIOUIAIH,
o0beMa, Macchl, BpeMeHH, ckopocTu. [Ipumepsl 3aBucuMocTeit Mexay BenuuuHamu. [IpencraBienue
3aBucuMocTeil B Buae (opmyn. Beruucienus mo dopmynam. UuciaoBble BbIpaKEHUS. 3Ha4YeHUE
YUCIIOBOrO BbIpaxkeHus. [lopsAmoK JEWCTBUA B YKCIOBBIX BBIPAKEHUAX. DYKBEHHBIC BBIPAKEHHS.
Packpeitre ckobok. [TogoOHbIe cnaraemble, MpUBEIEHUE MOAOOHBIX cllaraeMbiX. @OpMyIIbL.

VYpaBuenus. Kopenb ypaBHeHus. OCHOBHBIE CBOMCTBa ypaBHEHUM. PelieHne TEKCTOBBIX 3a1a4 ¢
MOMOIIbI0 ypaBHeHUM. [IpeacTaBneHne JaHHBIX B BHJE TaOJHIl, KPYTOBBIX M CTOJMOUYATHIX JUArpam,
rpadukoB. Cpennee apupmerndeckoe. CpeHee 3HaU€HUE BETUYUHBI.

CnyuyaitHoe coObiTHe. J[OCTOBEpHOE U HEBO3MOXKHOE COOBITHs. BeposSTHOCTH ciydaltHOTO
coObITHs. PereHre KoMOMHATOPHBIX 33/1a4.

IMoBTOpeHne U cucTeMaTH3anus yueonoro marepuaia (174).

6 xaacc (175 4.)

JeanMocTh HATYpPAJbHBIX unces (17 4).

Henmumocts HarypanbHbix uncen. [lemurenn m kpatnsle. HOJ[ m HOK wuncen. Ilpusnaku
JEIIUMOCTH.

OO0bIkHOBeHHbBIE Apo0u (384).

OcHoBHOe cBoMcTBO npodu. Haxoxxaenue apobu ot uyucia. Haxoxknenue yucia 1Mo 3HAYCHHIO
ero apo6u. IlpaBunbHble U HenpaBuibHbIE JApoOu. CMmemanHble ynciaa. CpaBHEHHE OOBIKHOBEHHBIX
npobeil M cMmemaHHbIX uyucel. ApudmMernyeckue JEHCTBUS C OOBIKHOBEHHBIMH JIpOOSMU U
CMEIIAHHBIMH YUCJIAMHU.

OtHowenns u nponopuunu (31u). Macmrad. OtHomenus: u nponopuuu. [IponopuroHanbHbIE
Benn4MHbL. [IponieHTHOE OoTHOWIEHHE IBYX unceln. [Ipsmas u oOpaTHas NPONOPIUOHANIBHOCTE. Jlenenue
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YHUCla B JaHHOM OTHomEeHUH. OKpyKHOCTh U KpyT. [lnuHa okpyxkHocTtu. [Inomans kpyra . Humuuap,
KOHYC, map. Jluarpammel. CiydaiiHble COOBITHS, BEPOSATHOCTh CIyYaiiHOTO COOBITHSI.

PaunmnonanbHble yncia u aeiicrBus Hag HuMu(70q).

[lonoxxurenbHble U OTpULIATENbHBIE YHMCIA W 4uclIO Hyab. KoopaunatHas mnpsiMas. Llensie
yucna. Panuonansueie yucina. Monyne yucna. CpaBHEHHE pallMOHAIbHBIX 4Hcel. Apudmernyeckue
NEUCTBUS C palMOHalIbHBIMU uyKciaamMu. CBONMCTBA CIOXKEHMS M YMHOXKEHHUS PAaLlMOHAJIBHBIX YHCEI.
Pemenune ypaBHenuil. Pemenue 3amau  ypaBHenueM. Ilepnenpukyisapueie npsambeie. OceBas u
neHrpanbHas cummerpui. [lapannensusie npsmeie. Koopaunarnas minockocts. ['paduku.

IToBTOpEHHE U cCHCTEeMATH3AIMS Y4eOHOro MaTepuasa (21q).
BoruncnuTenbHbIi pakTuKyM. YTIpaKHEHUs! U1l IOBTOPEHNUs Kypca 6 kilacca

7 KJACC aJareopa

Adredpaunueckue BoipaxkeHus ( 68 u)

BblpaxkeHue ¢ NnepeMeHHbIMU. 3HAUEHUE BBIPAKEHUS C NEPEMEHHBbIMU. JlonmycTHMble 3HAYECHUS
nepeMeHHbIX.  ToxnectBa.  TokaecTBeHHble  IpeoOpa3oBaHUS — aNreOpauvecKuX  BBIPAKECHUH.
Jloka3aTenbCTBO TOXKIECTB.

CreneHp ¢ HaTypajbHBIM IOKa3areiaeM M €€ cBoicTBa. OnHouneHbl. OAHOWIEH CTaHAapTHOIO
Buaa. CreneHb onHowieHa MHorouneHsl. MHoOrouwieH crasaapTHoro Bujaa. CTeneHb MHOIOYJIEHa.
CrnoxeHue, BbIUMTAHUE M YMHOXXEHHE MHOIOWIEHOB POpMyJibl COKPALIEHHOIO YMHOXKEHUS: KBaapaT
CyMMBbl U KBaJpaT Pa3HOCTU JBYX BBIPAXKEHUMN, NMPOU3BEICHUE PA3HOCTU CYMMbl JBYX BBIPAKEHUHU.
Pa3znoxxeHne MHOrowieHa Ha MHOXUTENU. BplHeceHue oOuero MHOXUTENs 3a ckoOku. Meton
rpynnupoBKU. Pa3HOCTH KBaApaToB BYX BbipakeHUH. CyMM U Pa3HOCTh KyOOB JABYX BBIPAKCHHI.

DOyukumu (12 v)

Yucnosbie QyHKIIUU

OYHKIMOHATBHBIE 3aBHCUMOCTH MEXAy BenumunHamMu. l[loHartue ¢yHkiuu. DyHKIUS Kak
MaTeMaTHuecKas MOJeb peatbHoro mporecca. O6nacTe onpeseneHus U 00JacTh 3HaYeHUs (PYHKIUU.
Crnioco0s1 3amanust pyaknun. I'padux GyHKmmm.

Jluneitnas QpyHKuUsA, ee cBOWCTBA U rpapuKu

YpaBuenusi( 184)

VpaBHenue ¢ oaHoil nepeMeHHOU. KopeHb ypaBHeHusi. PaBHOcuibHBIE ypaBHeHHUs. CBOICTBa
YPaBHEHUN C OJHON NEPEMEHHON. YPaBHEHHE KaK MaTeMaTUYECKask MOJIEb PEAIbHON CUTYallNH.

JluneitHoe ypaBHeHue. PanmonanbHble ypaBHEHHs. PemieHne panMOHANBHBIX YpPaBHEHMH,
CBOSIINXCS K JIMTHEHHBIM. Pellienre TeKCTOBBIX 3a1a4 ¢ TOMOIIBIO PAIIMOHAIBHBIX YPaBHEHUM.

VYpaBHeHHe C ABYMs MEepeMEHHBIMHU. ['paduKk ypaBHEHHUs ¢ IByMs MepeMeHHbIMU. JIuHelHoe
ypaBHEHHUE C ABYMS IEPEMEHHBIMH H €T0 rpaduK.

CucreMbl ypaBHEHUIl C AByMsI TepeMEHHBIMH. [paduueckuii MeTOA pelieHHs CHUCTEMbI
ypaBHEHUU C IBYMS TIEpEeMEHHBIMH. Pelienne cuctemM ypaBHEHUN METOJIOM IMOJICTAHOBKH U CIIOKECHHUSI.
Cucrema IByX YpaBHEHHU C IByMs IEPEMEHHBIMU KaK MOJIEJIb PEAIbHOM CUTYyalUH.

ITosmopenue u cucmemamu3zayus yueonozo mamepuana (7 4)

7 KJIacc reoMeTpus
Ipocreiimme reomerpuyeckue purypsl u ux cBoiicra (15 1)

[Ipocreiimue reomerpuyeckue (UIypbl: MpsMas, TOo4Ka, OTPe30K, Jyd, yroia. Ilonsarue
paBeHCTBa reomerpuueckux ¢uryp. CpaBHEHHE OTpPE3KOB M YIJIOB. l3MepeHue OTpe3KoB, AJMHA
orpe3ka. M3mepenue yrios, rpagycHas mepa yria. CMexHble U BEPTHKAJIbHbBIE YIUIBI, UX CBOMCTBA.
[lepnieHIUKYNSpHBIE MIPSIMBIE.

[IpyHIMNIMAIBHBIM MOMEHTOM JIaHHOM TEMBI SIBJIIETCS BBEICHUE IIOHATUS PaBEHCTBA
FeOMETPUUYECKUX dburyp Ha OCHOBE HarJIsJHOTO
MOHATHS HaokeHMs. OnpenesieHHOe BHHUMAaHUE JOJDKHO YAENATHCA MNPAKTHUECKUM NPUIOKEHUIM
reOMETPUYECKUX MOHSATHUH.

Tpeyroabnuku (18 4)

Tpeyronpauk. Ilpu3sHaku paBeHCTBa TPEyrosbHUKOB. Ilepnenaukymsp k npsMmoi. Menuansl,
OMCCEKTPUCHI U BBICOTHI TPEYroJibHUKA. PaBHOOEIPEHHBIH TPEyrojdbHUK M €ro CBOWCTBA. 3ajaud Ha
MIOCTPOCHUE C TIOMOIIBIO LIUPKYJISA U JIMHEUKH.
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Beecmu moHATHE TeopeMbl; BbIpaOOTaTh YMEHHE JO0Ka3blBaTh PABEHCTBO TPEYTOJbHUKOB C
MOMOIIBIO U3YUCHHBIX IMPU3HAKOB; BBCCTU HOBBIH KJ1acc 3ala4 — Ha NOCTPOCHUC C MMOMOIIBIO MUPKYIIA
Y JIMHEHKU.

Mapanaensubie npsimbie. CymMMa yriioB TpeyrojibHuka (16 )

[Ipu3Haku mapawieNbHOCTH  OpsAMBIX. AKcHMOMa MapauielbHbIX MpsMbIX. (CBoiicTBa
NnapajiC/IbHbIX NPAMBIX.

BBectu oAHO M3 BaXHEWIIUX MOHATUN — TMOHSATHE MNapauIeIbHBIX NPSMBIX; JaTh IEPBOE
npeicTaBieHre 00 akCMOMax W aKCHOMAaTHYECKOM METOJe B T'EOMETPUH; BBECTH aKCHOMY
napauIeIbHBIX MPSIMBbIX.

Okpy:xHOCTb H KpyT. ['eomeTpuyeckue nocrpoenusi. (16 1)

Cymma yrnoB TpeyroipbHuka. COOTHOILIEHHE MEXAY CTOPOHAMH U yIiaMH TPEYroibHUKA.
HepasenctBo TtpeyronbHuka. [IpsMOyronbHbele TPEYroJbHHMKH, MX CBOWCTBA M IIPU3HAKU PABEHCTBA.
Pacctosnue ot Touku 1m0 mpsaAMoil. PaccrosHue Mexnay napauienbHbIMH NpsMbIiMH. [locTpoeHue
TPEYroJAbHUKA II0 TPEM DJIEMEHTAM.

O0o0I1eHre U cucTeMaTH3anus 3HaHuil yuammxes (5 )
[ToBTOpPUTS, 3aKpenuTh U 0000IKTH OCHOBHBIE 3YH, momydeHHsle B 7 Kiacce.

8 kyacc anredpa
I'maBa 1 PaunmonajbHble BoIpaskeHust (454)

Paumonansubie apo6u. OCHOBHOE CBOMCTBO panuoHabHOW ApoOu. CloKeHne M BBIUUTAHUE
paloHaNbHBIX JIpo0eil ¢ OAMHAKOBBIMU 3HaMeHaTensMHu. CIOKEHHE W BBIUMTAHUE PallMOHAIBHBIX
Ipo0Oeil C pa3HBIMU 3HAMCHATEIISIMH. YMHOXCHHE M JICJICHUE pPallMOHAIBHBIX JapoOeii. BosBemenue
paloHaIbHOW JIpoOM B CTEMeHb. TOXIECTBEHHBbIE IMPEOOPA30BaHMS PALMOHAIBHBIX BBIPAKEHUH.
PaBHocuiibHBIC yYpaBHeHUs. Panmonanbubie ypaBHeHUs. CTENEHB € 1EJIBIM OTPULATEIbHBIM
nokaszartesneM. CBOHCTBA CTENEHW C LENbIM TNokazareneM. DyHKUMS u e€ rpaduxk.
I'naBa 2. KBaapaTHbie kopHU. JleiicTBUTeIbHBIE YHcaa (23 4)

OyHKIUA Y = X u ed rpaduk .KBampatuele kopHU. ApubMETHUYECKHI KBaJIpaTHBI KOPEHb.
MHoxecTBO U ero 35eMeHTsl. [lonmaokecTBo. Onepanuu Ha MHOXECTBaMU. YHCIIOBbIE
MHOkecTBa.  CBoiicTBa  apuMETHYECKOTO  KBaApaTHOro  KOpHs.  ToxJecTBEHHbIE
npeoOpa3oBaHUs BBIPAKEHHI, COZIEpIKAILNX KBa/IpaTHbIE KOPHHU. OyHKIUA
u e€ rpaduk.

I'naBa 3 KBagparHblie ypaBHeHus (24 4)

KBagparuele ypaBHeHus. PelieHune HEMONMHBIX KBaJpaTHBIX ypaBHeHHU. PopMmyna KopHeEH
KBaJpaTHOTo ypaBHeHusA. Teopema Buera. KBanpatusiil TpéxuieH. Pelienre ypaBHEHU, CBOASIIUXCS K
KBaJIpaTHBIM ypaBHEHHUSM. PallMoHanbHBIE YpaBHEHUsS KaK MAaTE€MaTUYeCKHEe MOJENH pealbHbIX
CUTYalH.

IToBTOpeHue n cucremaTusanus ydeOHoro marepuasna (13 v)

8 KJ1acc reomeTpus
YeTpipexyrojibHuKku (26 4)

MHOroyrojapbHuK, BBITYKJIBIM MHOTOYIOJbHUK, YEThIpeXyrojabHuK. Ilapamnemorpamm, ero
cBoiictBa u mnpusHaku. Tpanenus. [IpsMoyroiabHuk, pom0, KBajpar, UX cBoicTBa. LleHTpanbHbIE U
BIIMCAHHBIE yIUIbl. BricaHHbIE U ONMCaHHBIE YETHIPEXYroabHUKNA OceBas U LICHTPaJIbHAL CUMMETPHH.
IMoxo6ue TpeyroabHukoB (12 1)

[TogoOubie TpeyronmpHukHU. Teopema @aneca. Teopema O TPOMOPIIMOHAIBHBIX OTpE3Kax.
[Tpuznaku momobus TpeyronbHUKOB. IIpuMeHeHHe 1momoOus K J0Ka3aTeNbCTBY TEOPEM M PELICHUIO
3ama4y. CBolcTBa MenMaHbl, OMCCEKTPUCHI TPEYTOJIbHHKA, MEPECEKAIoMIUXCs XOpJ, KacaTeIbHOW U
S 4%11(971
Pemienue npsiMOYroJibHbIX TPeYroJabHUKOB (15 )

MeTtpuueckue COOTHOILIEHHS B HOPSAMOYroJbHOM TpeyrosibHuke. Teopema Iludaropa.
Tpuronomerpuyeckue (QYHKIMM OCTPOTO  yrja MPsSMOYIOJbHOTO  TpeyrojbHuKa. PemieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

Muoroyrosabauku. [Lnomaas Maoroyronsuuka (12 )

[IoHATHS MHOTOYTOJIbHHMKA, PAaBHOBEIMKUX MHOTIOYTOJIBHMKOB M IUIOIIAJXM MHOIOYIOJbHUKA.
[Tnomanu npsiMOyroJibHUKA, MTapaijiesiorpaMmma, TpeyrojibHUKa, TParenu. .

IMoBTOpEeHNe M cUcTeMAaTH3ANMS Y4eOHOTr0 MaTepuaJa (5 4)

[ToBTOPUTH, 3aKpenUTh U 0000IIUTH OCHOBHBIE 3Y H, nmonydyennslie B 8 kiacce.
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9 kaacc aaredpa
HepaBencTna (21 4)

Uucnoseie HepaBeHCTBA. OCHOBHBIE CBOMCTBA YHMCIIOBBIX HEPAaBEHCTB. CIIOKEHHE U YMHOKEHHUE
YHCIIOBBIX HepaBeHCTB. OlleHWBaHWE 3HAYCHHs BBIpaKEHHUs. HepaBeHCTBa ¢ OAHOW MEPEMEHHOM.
Pemienue HepaBeHCTB ¢ OJIHOM nepeMeHHOM. YncnoBbie MPOMEKYTKU. CUCTEMbI JIMHEHHBIX HEPABEHCTB
C onmHOM mepeMeHHOUW. CHCTEMBbl pPAlMOHAIBHBIX HEPAaBEHCTB C MOAYJISIMH. VppanuoHanbHbIE
HepaBeHCTBa. PaccyxeHuss OT MpOTHBHOrO. MeToA HCIOJIb30BaHUS OUYEBUIHBI HEPAaBEHCTB. MeTox
MIPUMEHECHHS paHee JOKa3aHHOTO HepaBeHCTBA. MeTOo1 TeOMETPUYECKON HHTEPIPETAIUH.
KBagparnunas ¢pynkous (32 u)

[ToBTOpeHue u pacmmpenue ceacHuii o Gpynkuuu. CporictBa pyakiunu. Kak moctpouts rpaduk
dbynkuun y = kf(x), ecnmu m3Becren rpaduk dpynkmun y = f(x). Kak moctpouts rpaduku GyHKIui y =
f(x) + b wuy=f(x + a), ecu u3Becren rpaduk ¢pynkuuu y = f(x). Kagparnunas ¢pynkuus, e€ rpapuk
U cBoicTBa. PemieHue KBaApaTHBIX HEpaBeHCTB. PellieHue panMoOHAIBHBIX HEpaBeHCTB. MeToj
uHTepBasioB. CUCTEMBl YpaBHCHHUU C JABYMs TNEpeMEHHBIMU. PemieHue 3amad C MOMOIIBIO CHUCTEM
ypaBHEHHUI BTOpoii crenenu. Kak noctpouts rpaduk GyHKIMM , €clid u3BecTeH rpaduk QyHKIUY .
DJieMeHThI NPUKJIaIHOH MaTeMaTHKH (21 1)

Matematuueckoe MonenupoBanue. [IpouieHTHble pacy€rbl. AOCOIIOTHAS M OTHOCHTENbHAsS
norpemHocT. [Ipubnmxénnsie  BbramciaeHus. OCHOBHbIC TpaBUia KoMOMHartopuku. Yactrota wu
BEPOATHOCTh CIIy4aiiHOro coObiTusl. Kiaccuueckoe ompenenenue BeposiTHOCTU. HavanbHble cBeIeHUS
O CTaTUCTHKE.

YucoBblie mocjaenoBareabHoctu (21 u)

UwucnoBsle MOCiIeoBaTeIbHOCTH. Apudmerndeckas mporpeccus. Cymma N IEpBBIX YJICHOB
apudmernueckoit  mporpeccun.  ['eomerpuueckas — mporpeccusi.  Cymma N HEepBBIX — YIICHOB
reoMeTpuueckoil mporpeccun. Cymma 0€CKOHEYHON TeOMETPHUIECKON MTPOrPecChH, y KOTOPOi | q |
IMoBTOpeHue u cucreMaTu3anusi yueonoro marepuasia (10 u)

9 kJacc reomerTpus
Pemenue TpeyroibuukoB (16 u)

CuHyc, KOCHHYC, TAaHT€HC M KOTaHIT€HC yIjla OT 0° o 180°. @opMyIibl, CBA3BIBAIOLIUE CUHYC,
KOCHHYC, TAHT€HC ¥ KOTAHT€HC OJIHOTO W TOT K€ yria. PemeHnue TpeyroisHUKOB. TeopeMa CHHYCOB H
TeopeMa KOCHUHYCOB.

IMpaBuiabHbIE MHOTOYTOIBHUKH (8 1)
JlnHa OKpY>KHOCTHU. J[ITMHA AyTH OKPYKHOCTH.

[Tonstue mnomanu kpyra. [Tnomanu cekropa. OTHOIIEHUE TUIOMAEH TOIOOHBIX GUTYP.
JlekapToOBbI KOOPAMHATHI Ha mJaockocTH (11 u)

dopmyna paccTOSHUS MEXAY JABYMsS Todukamu. KoopawHaATBl CepeluHBI OTpe3Ka. YpaBHEHHE
¢burypsl. YpaBHeHHE OKPY>KHOCTH U IPSIMOM. YTI0BOM KO3 GHUIMEHT NPSMON.

BekTopsi (12 4)

ITonatue Bektopa. Monaynb (MHa) BekTopa. PaBHble BekTOpbl. KosumMHeapHble BEKTOPBHI.
Koopaunats! Bektopa. CloXeHHe W BHIYMTAHHE BEKTOPOB. Y MHOKEHHS BEKTOpa Ha unciio. CkamsipHOe
npou3BezieHne BeKTopoB. KocuHyc yriia Mexxay AByMsl BEKTOpPaMHU.

I'eomeTpuueckue npeodpazoBanus (13 1)

[lonatue o mnpeoOpazoBanuu ¢urypsl. JlBuwxenue ¢urypsl. Buabl JIBUXKEHUS QUIYpPHI:
napajuieNIbHbIA TIEpEHOC, OCeBass CHMMETpPHs, IEHTpajbHas CHMMETpPHS, MOBOpPOT. PaBHBIE (UTYpHI.
I'omoretus. ITogo6ue puryp.

IToBTOpEHHUE U cHcTEeMATH3AIMS YU4eOHOro MaTepuaJa (8 u)
[ToBTOpPUTS, 3aKpenuTh U 0000IINTH OCHOBHBIE 3YH, nonyueHHslie B 9 kiacce.
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TeMaTnuyeckoe MIIAHNPOBaAHUE

No HaunmenoBanme pasnena/TemMsbl KomnuectBo | B TOM uncie
n/n 4acoB KOHTPOJIbHBIE
paboThI
5 kanace 105 10
1 | HarypasibHbie yncia 17 1
2 | CnoxxeHHe U BBIYMTAaHUE HATYPaTbHBIX YUCEI 71 4
3 | OOBIKHOBEHHEBIE IPOOH 17 1
4 | JlecaTuaHbIe APOOH 39 2
5 | PanmonasibHble yKclia U JEHCTBUS HAJl HUMU 14 1
6 | [loBropeHue u cuctemaTu3anus y4eOHOro Marepuasia 17 1
6 xaacc 105 12
1 | JenumocTh HATYpAIBHBIX YHCEIT 17 1
2 | OOBIKHOBEHHBIE JIPOOH 38 3
3 | OTHOMIEHUS ¥ TPONOPIHU 31 2
4 | PaumoHaJbHBIE YUCIIA U NEUCTBUAA HAl HUMU 70 5
5 | IloBTopenue u cucrtemaTuzalus yueOHOro maTepuasia 21 1
7 KkJacc ajareopa 105 8
1 | AnrebOpandeckue BBIPAKECHHS 68 5
2 | OyHKIIMHN 12 1
3 | YpaBHenus 18 1
4 | [loBTOpeHue U cucteMaru3aius yaeOHOro MaTepuaia 7 1
7 KJIacc reoMeTpusi 70 5
1 | IIpocreiimme reomeTpudeckre GUTypsl U KX CBOWCTBA 15 1
2 | TpeyronbHUKHU 18 1
3 | apannensHbie npsimpie. CyMMa YTJIOB TPEYTOJILHUKA 16 1
4 | OxpyXHOCTb U Kpyr. ['eoMeTpryecKkue NoCTpOeHusl. 16 1
5 | O6o0mieHne u cucTeMaTu3alys 3HaHUK yJalmxcs 5 1
8 kaacc anaredpa 105 7
1 | ParmonanbHbBIE BBIPAKECHUS 45 3
2 | KBagparssle kopHH. JlelicTBUTENBHBIC YHCTIA 23 1
3 | KBagpaTtHsie ypaBHeHUs 24 2
4 | TloBTopeHue U cucTeMaTu3alus yueOHoro MmaTepuania 13 1
8 Kki1acc reomeTpusi 70 7
1 | YerblpexyroJbHUKH 26 2
2 | [Tomobue TpeyroaprHUKOB 12 1
3 | Pemienue npsiMoyrojbHBIX TPEYTOJbHUKOB 15 2
4 | MuoroyronasHuku. [1nomans MHOrOyrojasHUKa 12 1
5 | [loBTopenue u cucremaTu3zanus yaeOHOTo MaTepuaa S) 1
9 kJaacc aaredpa 102 6
1 | HepaBenctBa 21 1
2 | KBagparnunas GyHKIus 32 2
3 | DiueMeHTHl NPUKIaIHOW MAaTEeMaTHKH 21 1
4 | YucnoBble MOCIIEN0BATEILHOCTH 21 1
5 | [loBTopenue u cucremaTu3aiusi yueOHOro MaTepuana 8 1
9 kJ1acc reoMeTpus 68 6
1 | Pemenue TpeyroabHUKOB 16 1
2 | IlpaBuiibHBIE MHOTOYTOJIEHUKH 8 1
3 | JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH 11 1
4 | BexTopsl 12 1
5 | 'eomerpuueckue nmpeodbpa3zoBaHus 13 1
6 | IloBTopeHue U cucTeMaTu3aus yueOHOro MaTepuasia 8 1
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