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IHosicHUTEJLHASA 3aIIHCKA

Pabouas mporpaMma 1O MaTeMaTHKEe OpPHEHTHUpOBAaHAa Ha ywamuxcs 7 - 9 KIaccoB H
pa3paboTaHa Ha OCHOBE CIIEAYIOMINX JOKYyMEHTOB:

1. ®epepanbHBIi TOCYNAapCTBEHHBI 00pa3oBaTEIbHBIM CTaHIAPT OCHOBHOTO OOILIEro
o0pazoBaHUsl.
2. OcHoBHas 00pa3oBaTelIbHAS TPOrPaMMa HAYaJILHOT0/OCHOBHOTO 00IIEro 00pa3oBaHHms.

3. Maremaruka. PabGoune mnporpammsl. [Ipenmernas nuHus ydeOHHKOB «MaremaTHka
st 5, 6 xknaccoB; «Anredpa» u «l'eomerpus» g 7, 8, 9 kimaccoB 00pa3oBaTEIBHBIX
yupexaenuii /A.I. Mepsnsik, B.b. Tlononckuii, M.C. fxup, E.B. bynko. — M.
Benrana-I'pag. Pabouas nporpamma no ¢usuke st 7-9 KjaccoB cOCTaBJI€Ha Ha OCHOBE
aBTOpckoM mporpammbl  5-9 kmaccel/ A.I.Mep3nsak, B.B.Ilomonckuii, M.C.Sxup,
E.B.Byuko, M.:Bentana-I'pad, 2013. -112 c.
4. VueOHBI IUIaH MYHHMIMIAJIBHOTO Ka3eHHOTo 00111e00pa30BaTENIbHOTO YUPEKACHUS
«Hexouckas ocHOBHas 1IK0JIa» XBacTOBUUCKOro paiioHa Kamyxckoi o0Onacru.
Pabouas mporpamma o0ecrieueHa yueOHUKaMH, y4i€OHbIMHU TIOCOOUSMH, BKIIFOUEHHBIMHU B (hesiepanbHbIN
nepeyeHb y4eOHMKOB, PEKOMEHIOBAHHbIX MuUHUCTEpCTBOM oOpa3oBaHuss M Hayku P®D «k

WCIIOJIb30BaHUIO B 00pa30BaTeILHOM IPOIIecce B 0011e00pa30BaTENbHBIX YUPEIKICHUSIX:

1. Marematuka: 5 kiacc: ydeOHMK 7S ydaluxcsi 001eo0pa3oBaTeNIbHBIX YUPEKICHUI/
A.Tl'. Mepansk, B.b. ITononckuit, M.C. Sxup. — M.: Benrtana-I'pad, 2017 r.

2. MaremaTuka: 6 kiaacc: yueOHMK JUIsl ydauuxcsi o0uieo0pa3oBaTeabHbIX YUpEKICHHH /
A.Tl'. Mepansk, B.b. ITononckuit, M.C. SAxup. — M.: Benrtana-I'pad, 2017 r.

3. Aaredpa: 7 kjaacc: ydeOHHK IS ydauxcs o0meoopa3oBaTenbHbIX yupexaeHuit / A.T.
Mep3znsk, B.b. Tlomonckuii, M.C. SIkup. — M.: Benrana —I'pad, 2017.

4. Teomerpus: 7 kjacc: y4eOHHK Il ydalIuxcs 0OIIE00pa3oBaTEIbHBIX YUPEKIACHH/
A.Tl'. Mepansk, B.b. ITonouckuit, M.C. Sxkup. — M. :Benrtana-I'pad, 2017.

5. Aaredpa: 8 kiacc: ydeOHHK IS ydauxcs o01meoopa3oBaTebHbIX yupexaeHuit / A.T .
Mepsnsik, B.b. [Tononckuii, M.C. Skup. — M.: Bentana —I'pad, 2018.

6. I'eomeTpusi: 8 kiacc: ydeOHHMK IS yYalIMXcs OOIIEOOpa30BATEIBHBIX YUPEKIACHHH/
A.I'. Mepansk, B.b. ITononckuit, M.C. SIkup. — M. :Bentana-I'pad, 2018.

7. Aaredpa: 9 kiaacc: yd4eOHHK IS ydaIuxcs o0meoopa3oBaTebHbIX yupexacHuit / A.Tl .
Mep3insk, B.b. Ilononckuit, M.C. Skup. — M.: Bentana —I'pad, 2019r.

8. eomeTpusi: 9 kiace: y4eOHHMK JUIS ydalIMXcs OOIIEOOpa30BATEIbHBIX YUPEKIACHHH/
A.I'. Mepansk, B.b. [Tononckuit, M.C. Skup. — M. :Benrtana-I'pad, 2019 r.

CornacHo yueOHOMY IUIaHY Ha U3y4yeHHe MaTeMaTUKH oTBoauTcs 850 yacos:

B 5 kaacce: 170 gacoB B roji, 5 4acoB B HEJICIIIO;

B 6 x1acce: 170 yacoB B IoJI, 5 4acoB B HEJCIIIO;

B 7 kJaacce: anreopa 102 yaca B roj, 3 yaca B HEJIEIIO;
reomeTpus 68 4acoB B roji, 2 yaca B HEZECIIO;

B 8 kiacce: anredpa 102 vaca B roJi, 3 yaca B HEZEINIO;
reomeTpusi 68 4acoB B roj, 2 yaca B HEJEIIO;

B 9 kiacce: anredpa 102 yaca B rof, 3 yaca B He/IEINIO;
reomeTpust 68 4acoB B roji, 2 yaca B HEZECIIO;



L. IInanupyemMsble pe3yJbTaThbl 0CBOCHHS Y4eOHOI0 Kypca
«MaremaTnka»

W3yuenne  MaTeMaTUKd  CHOCOOCTBYeT  (DOPMUPOBAHHMIO Yy  YdYalIMXcSd  JUYHOCTHBIX,
MeTanpeAMeTHbIX H MNpeIMeTHbIX Ppe3yJbTaToB OOy4eHHs, COOTBETCTBYIOUIMX TpeOOBaHUSIM
(benepaabHOro TOCYAapCTBEHHOTO 00pPa30BaTEIBHOTO CTaHIapTa OCHOBHOTO 00IIIero 00pa3oBaHusl.

N3ydyenne maremMaTMKd B OCHOBHOM IIKOJIE JTA€T BO3MOXXHOCTh YYaIIUMCS JIOCTHUYb CIIEAYIOIIHX
pe3yJIbTaTOB Pa3BUTHSL:

B auunocmnom nanpasnenuu:
1) ymeH#ue sICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICIH B YCTHOUM M MUChMEHHOM pedyd, MOHUMATh CMBICI
MOCTaBJICHHOM 3aJ1au¥, BEICTPANBATh apTyMEHTALUIO, IPUBOIUTH IPUMEPHI B KOHTPIIPUMEDHI,
2) KpUTUYHOCTh MBIIIJICHNS, YMEHHE PACIO3HABATh JOIMUECKH HEKOPPEKTHBIC BBICKA3bIBAHUS, OTIMYATH
TUNOTE3Y OT (haKTa;
3) mpencTaBiIeHHE O MaTeMAaTUYECKON Hayke Kak cgepe 4YelIOBEYECKOM [esATeNbHOCTH, 00 3Tamax ee
Pa3BUTHS, O €€ 3HAYUMOCTH JUTsl Pa3BUTHSI IUBUIIN3AIINY;
4) KpeaTUBHOCTh MBIIUICHHSI, WHUIIMATHBA, HAXOJAYMBOCTh, AKTHBHOCTh MPH PEIICHHA MaTeMaTHYECKUX
3azay;
5) yMeHHe KOHTPOJIMPOBATh MPOLIECC U pe3ysbTaT yueOHONU MaTeMaTHUECKOH 1eATeIbHOCTH;
6) cHOCOOHOCTP K AMOLIMOHAIBHOMY BOCIHPHITHIO MaTeMaTUYeCKUX OOBEKTOB, 3ajad, peuIeHHi,
pacCyXJIEHUI;
7) BOCHUTaHHE POCCUMCKOW TpakJaHCKOW UIACHTUYHOCTU: MAaTpPUOTH3Ma, yBaxeHUs K OreyecTny,
0CO3HAHMS BKJIa/Ia OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MHUPOBOH HAYKH;
8) OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO, TOTOBHOCTh U CIIOCOOHOCTH OOYYarOMIMXCsS K CaMOPa3BUTHIO U
caM000pa3oBaHUIO HA OCHOBE MOTHBAIIMH K OOYUECHHIO U TTIO3HAHUIO;
9) oco3HaHHBI BBIOOP M TOCTPOCHHE MAIbHEHINCH WHAMBUIAYATHHON TpacKTOpHH oOpa3oBaHMs Ha 0Oasze
OpUEHTUPOBKM B Mupe Inpodeccuil U NpoPecCHOHATBHBIX MNPEANOYTCHUH C YU4ETOM YCTOMUYMBBIX
MI03HABATEIbHBIX MHTEPECOB, a TAaKK€ HAa OCHOBE ()OPMHUPOBAHMS YBa)KUTEJIBHOTO OTHOLIEHHS K TPYAY,
pa3BUTHE OMbITA yYacTUsl B COLUAIBHO 3HAYMMOM TPYJE;
10) ymMeHME KOHTPOJIUPOBATH MPOIECC U PE3yIbTAT yUeOHOH U MATEMAaTHUYECKOH JCSITEIHHOCTH,
11) KpUTHUYHOCTH MBIIUICHHUS, WHULUATHBA, HAXOAYUBOCTb, AaKTUBHOCTh INPU PELICHHUH T€OMETPUUYECKHUX
3ajau.

B memanpeomemnom nanpaenenuu:

1) mepBOHaYalIbHbIE TPEACTABICHUA 00 HAEAX M O METOJaX MaTeMaTUKH Kak 00 YHHBEpPCAJIBHOM S3bIKE
HayKH U TEXHUKH, O CPEJICTBE MOJICITMPOBAHHUS SIBJICHUN U TIPOIECCOB;

2) yMeHHE BUIETh MAaTEMaTUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEeMHON CUTyalluu B APYTUX JUCHUIUIMHAX, B
OKpY’KaroIlel KU3HU;

3) yMeHHE HaxOOUTh B pa3jMYHBIX HCTOYHUKAX HMHPOpPMAIMIO, HEOOXOOUMYI0 JJs  pelleHus
MaTeMaTHYeCKUX MpOoOIeM, M MPEACTaBIsATh €€ B MOHATHOW (opMe; NMPUHUMATH PEUICHHE B YCIOBHUSX
HEMOJIHOM U M30BITOYHOM, TOYHOHN M BEPOSITHOCTHOU MH(pOpMAIUY;

4) yMeHHE TMOHUMAaTh M HCIIOJIb30BaTh MaTEeMaTHUYECKHUE CPEJICTBA HArlsgHOCTU (Tpaduku, AUArPaMMBI,
TaOJIMLIBI, CXEeMBI U JIP.) VIS WUTIOCTPALMK, HHTEPIIPETAllUU, apTyMEHTalllu;

5) yMeHUe BBIIBUTaTh TUIIOTE3bI MIPH PEIICHUN YYEOHBIX 33/1a4 U MOHUMAaTh HEOOXO0IMMOCTh UX MPOBEPKH;
6) yMeHHEe MPUMEHSITh UHIYKTUBHBIC U ISYKTUBHBIE CIOCOOBI PACCYKICHHH, BUIETh Pa3IMYHbIE CTPATETUN
peuieHus 3aaay;

7) IOHUMaHUE CYIIHOCTH QJITOPUTMUYECKUX MPEANHCAHUNW W yMEHHE JEeUCTBOBAaTH B COOTBETCTBUHU C
MPEAJIOKEHHBIM AITOPUTMOM;

8) yMeHHe CcaMOCTOSITEIbHO CTAaBUTh €M, BHIOMpATh U CO3AaBaTh aNTOPUTMBI AJS pPEHIeHHS Y4eOHBIX
MaTeMaTHYeCKUX MpooIIem;

9) yMeHHMe TUIaHUPOBATh W OCYILIECTBIATH JESATENbHOCTb, HANPABICHHYI0 Ha peUIeHUuEe 3ajady
HCCIIE0BATENbCKOTO XapaKTepa;



10) ymeHHe caMOCTOSITEIBHO OMNpPENENATh IIed CBOEro OOy4YeHHUs, CTaBUTh U (hopMynHpoBaTh s cels
HOBBIE 33]1a4i B yu€0e, pa3BUBaThb MOTUBBI U UHTEPECH CBOEH IM03HABATEIBHON JESATENBHOCTH;

11) ymMeHne COOTHOCUTH CBOU JEHCTBUS C IUIAHUPYEMBIMH PE3Yy/IbTaTaMHU, OCYIIECTBISATh KOHTPOJb CBOEH
JEATeNbHOCTH B TIPOIIECCE JIOCTMXKECHUSI pe3yibTara, OIpeeNsiTh CIOoCcOObl JeHCTBHI B pamMKax
IIPEJI0OKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATh CBOU ACUCTBUS B COOTBETCTBUM C U3MEHSIIOILIEHCS
CUTYaLIUEH;

12) ymenue ompenensiTb MOHSATHS, CO3/aBaTh 00OOIIEHUS, YCTaHABIMBATh aHAJOTHH, KJIACCH(HUIINPOBATH,
CaMOCTOSITEIIEHO BEIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIacCU(UKAIIHH;

13) ycraHaBnMBaTb NPUYUHHO-CJIEJICTBEHHBIE CBSI3M, IMPOBOJUTH JOKA3aTEIbHOE PacCyXICHUE,
YMO3aKJI04eHUEe (MHAYKTUBHOE, I€JyKTUBHOE U 110 aHAJIOTUU) U JIeNaTh BHIBOJIbI;

14) ymeHMe WJUIIOCTPUPOBATh HW3YYEHHBIE IIOHATHUS M CBOMCTBA (UIyp, OIpPOBEpraTb HEBEPHbIE
YTBEPKICHMUS;

15) KOMIIETEHTHOCTH B 00J1aCTH MCTIOJIb30BaHMs HH(POPMAIIMOHHO -KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

16) nmepBoHavanbHBIE MpEACTaBICHUS 00 MIESIX U O METOoJaX I'eOMETpUM Kak 00 YHHBEpPCAIbHOM S3bIKE
HayKH U TEXHUKH, O CPEJCTBE MOJICIIMPOBAHHUS SIBIIEHUI U MTPOLIECCOB;

17) ymeHue BUAETh F€OMETPUUECKYIO 3a]jauy B KOHTEKCTE NMPOOJIEMHON CUTYallH B APYIUX AUCLHUIIINHAX, B
OKpY)KarolEen KU3HH;

18) ymeHHe HaXOAUTh B PA3JIUYHBIX HCTOYHMKAX HHPOpPMAIMIO, HEOOXOAUMYIO JUIsl pElIeHUs
MaTeMaTHYECKUX MpoOJeM, M MPEACTaBIATh €€ B MOHATHOM (opMme, NMPUHUMATh PEIICHHE B YCIOBHSIX
HEMOJIHOM UM U30BITOYHOM, TOYHOW MIJIM BEPOSITHOCTHOU MH(pOpMaLuy;

19) ymeHue NOHMMATh M HCHOJb30BaTh MaTEeMaTHUYECKHUE CPEACTBA HATJIAJHOCTU (YEpTEXH, TaOJIHIIbI,
CXEMBI U JIp.) JJIsl WILTIOCTPALUU, UHTEPIIPETalliY, apryMEHTall1H;

20) yMmeHue BbIIBUTaTh TUIIOTE3bI IIPU PEIIEHUH 3314l ¥ IOHUMAaTh HEOOXOAUMOCTh UX MTPOBEPKH.

B npeomemmnom nanpagnenuu:

1) oBrnageHue 6a30BbIM MOHSATUWHBIM aNmapaToM MO OCHOBHBIM pa3fiefiaM COJep aHUs; MpeAcTaBieHre 00
OCHOBHBIX M3y4aeMbIX MOHATHIX (YHCIIO, TeOMeTpuUecKas Gpurypa, ypaBHeHHEe, QYHKIIHS, BEPOSITHOCTD) KaK
BOKHEHIINX MaTEMaTHYECKHX MOJEINAX, IMO3BOJIAIONIMX OMHCHIBATE M HU3ydaTh pealbHbIE MPOLECCH U
SIBIICHUS;

2) ymeHue paboTaTh C€ MaTEeMaTHUYECKUM TEKCTOM (aHAJM3MpOBaTh, U3BJIEKaTh HEOOXOIUMYIO
nH(OPMALIKIO), TOYHO U IPAMOTHO BBIPa)KaTh CBOU MBICIM B YCTHOW M MHCbMEHHON pedyH ¢ MPUMEHEHHEM
MaTeMaTH4YeCKOH TEPMUHOJIOTUU U CUMBOJIMKH, UCIOJIb30BATh PA3IMUHbIC SI3BIKM MAaT€MaTUKU, TPOBOJAUTH
KJ1acCU(pUKaIUK, JIOTHYecKue 000CHOBaHUS, 10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUN;

3) pa3BuTHE IPEICTABICHUN O YMCJIE U YUCIIOBBIX CHCTEMax OT HATYpaJbHBIX J0 NEHCTBUTENBHBIX YHCEN;
OBJIaJICHUE HABBIKAMH YCTHBIX, MTUCbMEHHBIX, MHCTPYMEHTAJIbHBIX BBIUMCIICHHUIA;

4) oBnaJeHUE CUMBOJBHBIM SI3bIKOM ajreOpbl, MpHeMaMH BBIIOJHEHHS TOXJECTBEHHBIX MPeoOpa3oBaHMi
palOHATIbHBIX BBIPAXKCHUM, PELICHUS! YPaBHEHHM, CUCTEM YpaBHEHHM, HEPABEHCTB U CHUCTEM HEPABEHCTB;
YMEHHME HCIOJIb30BaTh HJCI0 KOOPAMHAT Ha IJIOCKOCTH JUIsl MHTEPIpETallud ypaBHEHHUI, HEPaBEHCTB,
CUCTEM; YMEHHE MPHUMEHITHh anreOpanueckue MpeoOpa3oBaHus, ammapaT YpaBHEHUHW U HEPAaBEHCTB s
pElIeHUs 3a/1a4 U3 Pa3INYHbIX Pa3AesoB Kypca;

5) oBnaseHue cucTeMOl (PYHKIIMOHAIBHBIX MOHATUH, (PYHKIMOHAIBHBIM S3bIKOM M CHMBOJIMKON; YMEHHUE
UCIO0JIb30BaTh (YHKIMOHAIbHO-TpaUyecKue TMpeACTaBIeHUS [UIsl OMUCAaHUS W aHallu3a pealbHBIX
3aBUCHUMOCTEH;

6) oBIaJieHHEe OCHOBHBIMHU CHOCO0OaMU TPEACTABICHHUS W aHalM3a CTATHCTUYECKUX TaHHBIX, HaJIU4due
MIPEJICTABICHUM O CTAaTHUCTUYECKUX 3aKOHOMEPHOCTSAX B pPEaTbHOM MHUpPE U O Pa3lIUYHBIX CIoco0ax uX
W3YYEHHUS, O BEPOSTHOCTHBIX MOJIEIISIX;

7) oOBiaJeHHUE TEOMETPUUYECKUM SI3BIKOM, YMEHHE UCIOJIb30BaTh €ro s OMNHCAHHs TMPEAMETOB
OKPY)KAIOIIET0 MHpPA; pPa3BUTHUE MPOCTPAHCTBEHHBIX TNPEJACTABICHUNA U HW300pa3UTEIbHBIX YMEHH,
MpHOOpeTeHNEe HABBIKOB TEOMETPHUECKUX MTOCTPOCHUII;

8) ycBOeHHe CUCTEeMAaTHUECKUX 3HAHUH O MJIOCKHUX (PUTYpax U UX CBOWCTBAX, a TAKXKE HA HATJISTHOM YPOBHE
— O TPOCTEUINX MPOCTPAHCTBEHHBIX TEJIaX, YMEHUE MPUMEHSITh CHUCTEMATUYECKUE 3HAHWUS O HUX IS
pEIIeHNs TEOMETPUUECKUX U MPAKTUIECKUX 33]1a4;

9) yMeHue U3MEpATh MJIUHBI OTPE3KOB, BEIUYMHBI YIIIOB, HCIOIB30BaTh (GOPMYNIBI A HAXOXKIACHUS
MIEPUMETPOB, MJIOIaAeH U 00HEMOB FEOMETPHUECKUX PUTYD;



10) yMeHue npUMEHSTh M3y4EHHBIE MOHATHS, PE3YJIbTaThl, METOAB! Ul PELICHUS 3a4ad IPAKTHYECKOIO
XapakTepa M 3a/Jad M3 CMEXKHBIX IUCHMIUIMH C MCIOJb30BAaHMEM IpU HEOOXOAMMOCTH CIIPaBOYHBIX
MaTepUaJIOB, KAJIbKYJIATOPA, KOMIIBIOTEPA,

11) oco3HaHue 3HaUeHNS TEOMETPUH IS IOBCEIHEBHOM KU3HU YEJIOBEKA;

12) mpencraBneHre 0 TEOMETPUH Kak cepe MaTeMaTHYeCKON AeATENIbHOCTH, 00 3Tamax e€ pa3BUTHSA, O ¢
3HAYUMOCTH Ul Pa3BUTUS LUBUIN3ALUY;

13) pasButue ymeHuil paboTaTh ¢ Y4eOHBIM MAaTEMaTHYECKHM TEKCTOM (aHAIM3HPOBATh, HW3BIEKATh
HE00X0IMMYI0 HH(OPMAIIHIO), TOYHO M TPAMOTHO BBIPAXKaTh CBOM MBICIH C IPUMEHEHHEM MaTeMaTHIECKOM
TEPMUHOJIOTHH U CUMBOJIMKH, TPOBOJHUTH KIacCU(UKAINH, JTIOTHYECKHEe 000CHOBAaHUS;

14) BnaseHue 6a30BbIM MOHATUIHHBIM allIapaToOM 110 OCHOBHBIM pa3/iefiaM COJIepKaHus;

15) cucremarnyeckue 3HaHus 0 GUIypax U UX CBOMCTBAX;

16) mpaxkTHuecKd 3HAUYMMBblE€ F€OMETPUYECKME YMEHHUS U HABBIKM, YMEHHE IPHUMEHATh HUX K PELIEHUIO
r€OMETPUUECKUX U HEFEOMETPUUECKUX 33134, a UMEHHO:

-u300paXkath (UTyphI Ha TUIOCKOCTH;

-MCI0JIb30BaTh FT€OMETPUUECKUMN A3BIK JUIsl OMUCAHUS IPEAMETOB OKPYXKAIOLIEro MUPa;

-U3MEPSThH JUTMHBI OTPE3KOB, BEJIMYUHBI YIIJIOB, BEIYUCISTH IIOWAAN pUryp;

-pacno3HaBaTh U U300pakaTh paBHbIE, CHMMETPUYHBIE U TIOJJOOHBIE (PUTYPBI;

-BBITIOJIHSTH TOCTPOCHUS T€OMETPUUECKUX (PUTYp C TIOMOIIBIO LIMPKYJIS U JIMHEUKH;

-4WTaTh U UCIIOJIb30BATh MH(OPMALINIO, IPEJICTABICHHYIO Ha YepTekax, CXeMax;

-IIPOBOJIUTH IPAKTUYECKUE PACUETHI.

MaremaTuka 5-6 kiaccbl

1. Apudpmertnka
[To okOHYaHMM U3YYEHHUS Kypca yJalluics HayqUTCs:

-IIOHUMAaTh OCOOCHHOCTH JECATUYHOMN CUCTEMBI CUMCIICHUS,;

-MCIIOJIb30BaTh MOHSTHS, CBSI3aHHBIE C IETMMOCTBIO HATYPAIbHbBIX YHCEN;

-BBIp@)KaTh YKCJIa B OSKBHUBAJICHTHHIX (opmax, BbIOMpas HamOoJiee MOAXOMISIIYI0O B 3aBUCHMOCTH OT
KOHKPETHOM CUTYallUH;

-CpaBHMBATh U YIOPSJOYMBATH PALIMOHATBHBIE YUCIIA;

-BBITIOJIHATh BBIYMCJIEHUS C pAlUOHAIBHBIMU YHCIAMH, COYeTass YCTHbIE M THUCbMEHHbBIC MPUEMBI
BBIUYUCIICHUH, TPUMEHSTh KAJIBKYJIATOD;

- WCIIOJIb30BaTh MOHATUA U YMEHUS, CBA3AHHBIC C MPOMOPIMOHAIBHOCTRIO BEJIWYHMH, MPOLIEHTAMH, B XOJI€
pelLIeHUsT MaTEMAaTUYECKUX 3a]1a4 U 33/1a4 U3 CMEKHBIX IPEAMETOB, BBITIOJIHATh HECIOKHBIE MPAKTUYECKUE
pacy€ThI;

- aHAJIM3UPOBATh rpauKK 3aBUCUMOCTEH MEX/y BeIMUMHAMHU (PACCTOSIHHUE, BpeMsI, TEMIIepaTypa u T.I1.).
VYyanuiicst oJy4uT BO3MOXKHOCTb:

- IO3HAKOMHMTECS C TTO3UIIMOHHBIMH CHCTEMaMHU CUMCIICHHUS C OCHOBAaHUSAMH, OTIIMYHBIMHU OT 10;

- yrayOuTh M pa3BHUTh MPEACTABICHUS O HATYpaJbHBIX YHCIAX U CBOMCTBAX JAETUMOCTH;

- HayuuThCS HCMONB30BaTh MPUEMBI, PALUOHAIM3ZUPYIOUIUE BBIYUCICHUSA, NPUOOPECTH HABBIK
KOHTPOJHMPOBATh BBIYUCIICHUS, BEIOUPAs! MOAXO AN 711 CUTYalllud CIOCO0.

1. Ywucnosble 1 OyKBEHHBIE BBIPAXKEHHS. Y pPaBHEHUS.
[To oxoHYaHMM U3yUYEHUS Kypca ydalluics HayduTCs:
- BBITNOJIHATH ONIE€PAIUH C YUCIOBBIMU BBIPAKEHUSIMU;
- BBINIOJHATH MpeoOpa3oBaHusl OYKBEHHBIX BBIPAKEHUN(PACKPHITHE CKOOOK, MpPUBEICHHE IOJAO0OHBIX
ClIaraeMbIX);
- periath TUHEHHbIE YpaBHEHHUsI, pElIaTh TEKCTOBBIE 3aaUl AreOpandeckKuM METOI0M.
Yyamuiics noJxy4uT BO3MOKHOCTb:
- Pa3BHUTH MPEICTaBICHHS O OYKBEHHBIX BBIPKEHHIX U UX MTPEOOPa30BAHUSAX;
- OBJIQJIETh CHEIUATbHBIMU MPUEMAMU PEIICHUs] YPaBHEHUU, PUMEHSTh anmnapar ypaBHEUW AJisi perieHust
KaK TEKCTOBBIX, TAK M MIPAKTUYECKUX 3a7au.

2. Teomerpuueckue ¢purypsl. F3amepeHue reoMeTpu4ecKuX BETUYNH



ITo oxoH4YaHMM U3y4YEHUs Kypca ydalluics HaAyduTCs:
- pacrno3HaBaTh Ha YEPTEKAX, PUCYHKAX, MOJCISIX U B OKPYKAIOLIEM MHUpPE IUIOCKUE U MPOCTPAHCTBEHHBIE
reoMeTpruIecKue GUrypsl U UX 3JIEMEHTHI;
- CTPOUTB YIJIBI, OIIPEAEIATh UX IPALyCHYIO MEpPY;
- pacmo3HaBaTb M U300paxaTb pPa3BEPTKM KyOa, NPSAMOYrOJBHOIO IapajuleNieNuIesia, MPaBIIbHON
IIAPAaMHU/IbI, HIWJIMHIPA U KOHYCA;
- OIPEAETIATH 10 JTUHEHHBIM pa3MepaM pa3BEPTKU (PUTYpHI JIMHEHHBIE pa3Mephl caMoii (GUTYpBI U HA000POT;
- BBIYUCIATH 00BEM MPSIMOYTOJIBHOTO MapajuIesenumnea u Kyoa.

VYyamuiics noJIyduT BO3MOKHOCTB:
- HAYYUTBCS BBIYUCIATH OOBEM TPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UTYp, COCTaBICHHBIX W3
MIPSIMOYTOJIBHBIX NAPAJLIIEJICIIUIIENOB;
- YIIIyOUTB M pa3BUTH MPEICTABICHUS O TIPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpax;
- HAYYUTHCS IIPUMEHATH IIOHATHE PA3BEPTKU IS BBIITOJIHEHUS IIPAKTUYECKUX PACYETOB.

3. DJeMeHTHI CTaTUCTUKHU, BeposiTHOCTU. KoMOnHaTOpHBIE 3a/1a4H.

[To oxoHYaHMM U3y4YEHHUs Kypca yJaluluiucs HayduTCs:

-MCII0JIb30BaTh MPOCTENIINE CIIOCOOBI TPE/ICTABICHUS U aHAJIN3a CTATUCTUUECKUX JTaHHBIX;

- pematb KOMOMHATOPHBIE 337a4M HA HAXOKJEHHE KOJIMYECTBA OOBEKTOB WJIM KOMOMHAIUI.

VYyamuiicss HOJIy4UT BO3MOKHOCTB:

- mnpuoOpecTH TEpBOHAYAIBHBIN OMNBIT OpraHu3anuu cOopa JaHHBIX MpPU TMPOBEACHUU OINpoca
OOLIECTBEHHOTO MHEHHS, OCYILECTBIATh MX aHAJIU3, MPEJICTaBIsATh Pe3yIbTaThl ONpoca B BUAE TaOIHIIBI,
JarpamMmmebl;

- HAYYUTHCS HEKOTOPBIM CIIEUANBHBIM MpUEMaM perieHnsi KOMOMHATOPHBIX 3a/1a4.

Martemartuka (anredpa) 7-9 kiaaccnl

% Anrebpanyeckue BblparKeHUA
Boinycknuk naywumca:

®  ONEpUpPOBATh MOHATUAMHU «TOXKIECTBO», «TOKIECTBEHHBbIE IIPEOOpa3OBaHUA», pellaTh 3a4adH,
coJepxalue OyKBeHHbIE JaHHbIe, paboTaTh ¢ GopMyliamMu;

®  OIEpPUPOBATH NOHATUEM KBAJPATHOTO KOPHS, IPUMEHSATH €10 B BBIUYUCIICHHUSX;

®  BBHINOJHATH MPeoOpa3OBaHUS BBIPAKEHUH, COAEp)KAIIMX CTEHNEHM C LEIbIMH IIOKa3aTelsIMU U
KBaJIpaTHbIC KOPHH;

®  BBINOJHATH TOXKAECTBEHHbIE IPe00pa30BaHMsl PALOHAIBHBIX BbIPA)KEHUM Ha OCHOBE IpaBUII IeHCTBUI
Ha/l MHOTOWIEHAMH U alreOpandyeckuMu JApo0siMH;

®  BBINOJIHATH Pa3JI0KEHUE MHOTOYJIEHOB HA MHOKUTEIIH.

Boinycknuk nonyuum 603mM0#cHOCHb:

®  BBINOJHUTH MHOTOLIArOBBIE MPEOOpa30BaHMsl PallMOHAIBHBIX BBIPAXKEHUH, IPUMEHSS LIMPOKHUI BIOOP
croco0o0B U NPUEMOB;

®  [IPUMEHATh TOKJECTBEHHBbIE MPe00paz0BaHMs Ul PEIICHUs 3aay U3 pa3IMYHbIX Pa3/elioB Kypca.

% VYpaBHEHUs

Buvinycknuk naywumeca:

®  pelIaTh OCHOBHBIC BUJbI PAllMOHAJIBHBIX YPABHEHUN C OJHOU ITEPEMEHHOM, CUCTEMBI IBYX YPaBHEHUH C
JABYMS IIEPEMEHHBIMU;

® [IOHMMaTb YPaBHEHHME KaK BaXXHEUIIYI0 MaTeMaTUYECKYyI0 MOJCIBIUIA ONHUCAHUSA W U3Y4CHUSA
pa3HOOOpa3HBIX pPeaTbHBIX CUTYAIUil, pellaTh TEKCTOBBIE 33/1a4H alreOpanyeckKuM METOI0M;

® [pUMEHATHh rpaduyeckue MpeaCTaBICHUs Ul HUCCIEIOBAaHUS ypaBHEHUH, MCCIEIOBAHUS U PELICHUS
CUCTEM YPaBHEHUU C IBYMsl [IEPEMEHHBIMH.

Buvinycknuk nonyuum 603MOMCHOCHIb:



e  OsyageTh crielnaIbHBIMU IPUEMAMHU PEILICHUS YPAaBHEHUI U CHUCTEM ypaBHEHUI; YBEPEHHO IIPUMEHATH
anmapar ypaBHEHHUHU JJIsl pelIeHUs] pa3HOOOpa3HbIX 3a/1a4 U3 MaTEeMaTHKH, CMEXKHBIX MPEIMETOB, IPAKTHKH;
e [lpumensTs rpaduueckue TMPEACTABICHUS IS HUCCIEIOBAHUS YpPAaBHEHHH, CHUCTEM YpaBHEHHI,
cozepKaiux OyKBeHHbIE KOI()(DUITNCHTHI.

% HepaBencrBa

Buvinycknuk nayuumca:

e JloHHMMaTh TEPMUHOJIOTHUIO U CUMBOJIMKY, CBSI3aHHYIO C OTHOLIIEHUEM HEPAaBEHCTBA, CBOMCTBA YUCIIOBBIX
HEPaBEHCTB;

e Pemarp nTUHEHHBIE HEPABEHCTBA C OJHOW MIEPEMEHHON M UX CUCTEMBI; PEIIaTh KBAIPaTHbIE HEPABECTB C
ONOpPOM Ha rpaguuecKkue MpeCTaBICHUS;

e [IpumeHsATH anmapaT HEPABEHCTB ULl PELICHUS 33aJa4 U3 Pa3Iu4HbIX pa3/IesoB Kypca.

Boinycknuk nonyuum 603moxcHocmy:

e Osiagerb pa3IMYHBIMM NpUEMaMU JOKa3aTEIbCTBA HEPABEHCTB; YBEPEHHO IPUMEHATH amnmapar
HEpAaBEHCTB Ul pELICHUS Pa3HOOOpa3HbIX MaTeMaTHYeCKUX 3ajad, 3a7ad M3 CMEXKHBIX MPEIMETOB M
MPaKTHKU;

e [IpumeHsATh rpaduueckue NpeACTaBICHUS ISl UCCIIEJOBAHHUS HEPABEHCTB, COJEpXKAIIUX OYKBEHHbIE
KO3 (OUILIUEHTHI.

«*  YucaoBble MHOKECTBA

Boinycknuk naywumcsa:

e [loHWMaTh TEPMHUHOJIOTHIO M CUMBOJIMKY, CBS3aHHBIC C MOHITHEM MHOXECTBA, BBHITIOJIHATH OTICPAITUH
HaJl MHOXXECTBaMH,

e lcnonb3oBaTh HAYAJIbHBIE MPEACTABICHUSI O MHOKECTBE J€MCTBUTENBHBIX YHCE.

Boinycknuk nonyyum 603moxicHocms:

e Pa3BuBath mpencTaBiIeHUE O MHOKECTBAX;

e Pa3BuBarh npeacTaBiIeHUE O YHUCIIE U YHCIOBBIX CHCTEMaxX OT HATYPaJbHBIX YHCEN A0 NEHCTBUTENbHBIX;
O POJIU BBIUMCIICHUN B MIPAKTHKE;

e Pa3Buth W yrIyOUTH 3HAHUS O JECATHYHOM 3amucH JIEHCTBUTENBHBIX YHCEN(TIEPUOJAUYECKUE U
HEeTePUOANIECKUE APOOH)

s OyHKIMH

Boinycknuk naywumces:

e JloHumMaTh M UCHOJB30BaTh (PYHKIMOHAIbHBIE MOHSATHS.A3BIK (TepMHUHBI, CHMBOJHMYECKHE
0003HaYCHHS);

e Ctpouth rpaduku 31eMEHTApHBIX (YHKIHMA, HCCIEe0BAaTh CBOMCTBA YMCIOBBIX (DYHKIMI HAa OCHOBE
W3YYEHHUS MMOBEJCHUS X TPApUKOB;

o [loHuMaTh QYHKIMIO KaK BaXXHEHIIYI0 MAaTEMaTUYECKYI0 MOJETb JUIsl OIMCAHUS TIPOLECCOB U SIBIICHUI
OKPYKaIOIIEr0 MHUpa, MPUMEHATh (DYHKIIMOHAJIBHBIA S3BIK AJII OMHMCAHUS W HMCCIEAOBAaHUS 3aBUCUMOCTEH
MeXay PU3NYECKUMU BEIMUYNHAMU;

e [loHUMMAaTh M UCTIOJIB30BATh SA3BIK MMOCIENOBATEILHOCTEN (TEPMUHBI, CAMBOJINYECKIE 0003HAUCHUS)

o [IpumeHsTs GOpMYNBI, CBS3aHHBIE C apU(PMETUYECKONW W MeOMETPUUYECKON MPOTPECCUSIMH, U ammapar,
chOpMUPOBAHHBIN TTPU U3YYCHUH JAPYTUX PA3JIENoB Kypca, K PELISHHIO 33/1a4, B TOM YHCJIE C KOHTEKCTOM
W3 PEANbHOM KU3HMU.

BuinyckHuk noayuum 603moxcHoCmb:

e [IpoBoauTH WCCIEAOBAHUSA, CBS3aHHBIE C UW3yYEHHEM  CBOWCTB (YHKIIMH, B TOM 4YHCIE C
UCIIOJIb30BaHMEM KOMIIBIOTEpa; Ha OCHOBE T'paUKOB HM3YyYEHHBIX (YHKIHMA CTPOUTH OOJiee CIIOKHBIE
rpaduku (KyCOUYHO-3aJaHHBIE, C BEIKOJIOTHIMU TOYKAMH | T.II. );



e lcnonp3oBarh (pyHKIMOHAJIBHBIC MPEICTABICHHUS M CBOWCTBA (DYHKUIMHU PEUICHUS MAaTEMaTHYECKHX
3aJ1a4 U3 pa3IM4HbIX Pa3AeiIoB Kypca;

e Pemares koMOMHHpPOBAHHBIC 3374l C MPUMEHEHUEM (OPMYJT N-ro WieHa U CyMMBI NEPBBIX N YIECHOB
apu(METHYECKON U Te€OMETPUIECKOM MPOTPECCHid, MPUMEHSIS IPH ATOM alnapaT YpaBHEHH U HEPABEHCTB;
e [lonumaTh apu(METHUECKYIO U TEOMETPHUECKYIO MPOTPECCHH KaK (PYHKIIMHM HATYpaJbHOTO apryMEHTa;
CBSI3bIBaTh apU(PMETUUYECKYIO IPOTPECCHIO C JIMHEHHBIM POCTOM, TEOMETPHUECKYIO - C AKCTIOHEHIHATbHBIM
pocToMm.

s DIeMEHTEI MPUKIJIATHON MaTeMaTHUKH

Buinycknuk nayuumcsa:

e lcnonb3oBaTh B XOJI€ PEILIEHUS 3a/1a4 dJIEMEHTapHbIE IPEJICTABICHUS, CBSI3aHHbIE C NPUOIMKEHHBIMU
3HAYEHUSIMU BEJINYUH;

e lcnonp30BaTh MpocTeHinre CrocoObl MPeICTABICHUS U aHaTN3a CTATUCTUYECKUX JAHHBIX;

e HaxoIuTh OTHOCUTENBHYIO YAaCTOTY U BEPOSITHOCTh CIIy4alfHOTO COOBITHS;

e Pemate KOMOMHATOPHBIE 3a/1a4K HA HAX0XKACHHUE YncIa 0ObEKTOB UM KOMOMHAIUI.

BuinyckHUK noayuum 603moxicHOCHb:

e JloHATH, YTO 4YHUCIOBbIE JaHHbIE, KOTOPBIE HCIIOJB3YIOTCS JUISl XapaKTEPUCTUKH OOBEKTOB
OKPY)KAIOILIEr0 MHpa, SBISIOTCA MPEUMYIIECTBEHHO MPHUOMMKEHHBIMHM, YTO IO 3alHUCU MPHOIMKEHHBIX
3HAYeHUH, coJepkamuxcsi B HHOOPMALMOHHBIX HCTOYHUKAX, MOYKHO CYIOUTh O MOTPEIIHOCTH
MPUOIMKEHNS;

e JloHATH, YTO MOTrPELIHOCTh pe3yJabTaTa BBIYUCIECHUN NOJDKHA OBITh COM3MEpPHMa C IOTPEIIHOCTHIO
UCXOJHBIX TAHHBIX;

e [IpuoOpectn mnepBOHAYANBHBIA OMNBIT OpraHU3allMd cOOpa JaHHBIX IPU MPOBEAECHUH OIpOCca
OOIIIECTBEHHOTO MHEHHS, OCYLIECTBIIATh UX aHAJIU3, MPEACTABIIATh PE3ylbTaThl ONpOca B BUIE TaOJIUIBI,
JMarpaMMBbl;

e IIpuoOpectu ombIT MPOBEACHNUS CIIy4alHbIX SKCIIEPUMEHTOB, B TOM YHCJIE C HOMOIIBIO KOMIIBIOTEPHOTIO
MOJICIUPOBAHUS, HHTEPIpPETAllMM HMX Ppe3yJbTaTOB; HAYYUTHCS HEKOTOPBIM CIELUAIBHBIM HpuéMaM
peleHust KOMOMHATOPHBIX 3aa4.

Martemartuka (I'eomerpus) 7-9 kiaaccebl

% [eomeTpuyeckue dburypol
BbinyCKHUK Hay4uTCH

e Jlomb30BaTbecsl S3BIKOM T'€OMETPUU JUIS ONMCAHUS TPEIMETOB OKPYXKAIOUIETO MHpPAa M MX B3aHMHOTO
PacHoJIoKeHUs;

e Pacno3HaBaTh U H300paXkaTh Ha YEPTEKaX M PUCYHKAX TeOMeTpU4ecKue GUrypsl 1 nX KOMOMHAIINH;

e KilaccupunmpoaTth reomeTpudeckue Gurypsr;

e HaxonuTh 3HaUY€HUS JJIUH JUHEHHBIX 3JIEMEHTOB (QUTYp U UX OTHOILIECHUS, IPalyCHYIO Mepy yrioB oT 0
no 180°, mpumeHssi ompeneneHHs, CBOMCTBa M NMPHU3HAKU (GUIYp U UX IEMEHTOB, OTHOLIEHHS (Uryp
(paBeHCTBO, 10100UE, CUMMETPHS, TOBOPOT, NapajlIesIbHbIN NEepeHoC);

e  OmnepupoBaTh ¢ HAYAJIbHBIMU MOHATUSMHU TPUTOHOMETPUU U BBINOJIHATH JIEMEHTApHBIE ONepaliuy HaJ
(GYHKUIUSAMU YTIIOB;

e  JloKa3bIBaTh TEOPEMBI;

e Pemare 3a1aun Ha JI0Ka3aTENbCTBO, OMHUPASCh HA M3YyYEHHbIE CBOMCTBA (PUIYp M OTHOILIEHUH MEXIY
HUMH U IPUMEHSS U3yUYeHHbIE METO/IbI I0Ka3aTeNbCTBA,



e Pemarp HECIIOKHBIE 337a4M HA IIOCTPOEHUE, IPUMEHSS OCHOBHBIE AJITOPUTMBI IIOCTPOEHUS € IIOMOLIBIO
LUPKYJIA U JIUHEUKY;

e Pemare npocreninye IIaHMMETPUIECKUE 3aJa4H.

BBINYCKHUK MOJYYUT BO3MOKHOCTH

e OsiafgeTb METOJIaMU PEIICHUS 337a4 HA BBIYMCICHHE M JOKA3aTEJIbCTBO: METOJAOM OT IPOTUBHOTO,
METOJIOM HOJ00Hs, METOI0M Iepedopa BApHAHTOB U METOJOM F€OMETPUYECKUX MECT TOUEK;

e [IpuobOpectn OMBIT TPUMEHEHUS aNreOpauveckoro ¥ TPUTOHOMETPHUYECKOTO ammapara W uaei
JBUKEHHUS IIPU PELICHUH N'€OMETPUYECKUX 3a/1a4;

e Osiajerb TPaJAULIMOHHOM CXEMOU pelleHus 3a7ay Ha NOCTPOECHUE C MOMOUIbIO LIMPKYJIS U JIMHEHKU:
aHaJIU3, NOCTPOEHUE, JOKA3ATEIBCTBO U UCCIICIOBAHUE;

e HayuuTscs pemiats 3ajauy Ha HOCTPOEHUE METOJIOM IF'€OMETPUUYECKUX MECT TOUEK U METOJIOM M0100us;
e [IpuoOpecTu OMNBIT MCCIETOBAHUS CBOMCTB MIAHUMETPUYECKUX (QUTYP C MOMOIIBIO KOMIBIOTEPHBIX
IIpOrpamM;

e [IpuoOpecTu ONBIT BHINOJIHEHUS TPOEKTOB.

% H3MepeHre reOMeTPUYECKUX BEIHYHH

BoInycKHUK HAYyYHTCS

e lcmonp30BaTh CBOMCTBA M3MEPEHUS JJIMH, YIJIOB M IUIOMIQJCH TPH PEIICHUH 3aJ1a4 Ha HAXOXKJICHUE
JUTMHBI OTPE3Ka, JUTHHBI OKPY>KHOCTH, JUTHHBI TyT'H OKPY>KHOCTH, TPaAYCHOW MEpPHI yIJia;

e  BBIUUCIATH IJIOMIAJN TPEYTOJIBHUKOB, MMPSAMOYTOJIHBHUKOB, TPATICIIHIA, KPYTOB M CEKTOPOB;

¢  BuIUUCIATH JUIMHY OKPY)KHOCTH U JUTUHY AYTH OKPY)KHOCTH;

e  BuIUUCIATH JUIMHBI JIMHEHHBIX 3JIEMEHTOB (DUTYP M WX YIJIbI, HCIIOJIB3YS U3YdeHHBIC (DOPMYIIBI, B TOM
yuciie GopMyJibl JUTHHBI OKPY’KHOCTH M JUIMHBI YT OKPYKHOCTH, POpMYIIbI TuIomaneit puryp;

e Pemarte 337aun Ha JI0Ka3aTeIbCTBO C MCIOJB30BaHUEM (QOPMYN JUIMHBI OKPYKHOCTH M JUIMHBI TyT'H
OKPYXHOCTH, (OpMYyII TIIoIIaaeH Guryp;

e Pemate mpakTH4ecKHe 3a7a4H, CBS3aHHbBIE C HAX0XK/IEHUEM F€OMETPUUYECKUX BEIUYUH( UCHOJIb3Ys MpU
HEOOXOUMOCTH CIIPABOYHUKH U TEXHUYECKUE CPEJICTBA).

BhInyCKHHUK MOJIYy4YUT BO3MOKHOCTh HAYUMThCS:

e Bpiuucnare mnomaau  GUryp, COCTaBIEHHBIX M3 JABYX HIM 0Oojiee  MIPSIMOYrOJIbHUKOB,
napajyuieIorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;

e Bpluyuciare MIOMAQAM  MHOTOYIOJBHUKOB,  HCIOJb3yd  OTHOLIEHUS  PABHOBEIUKOCTH u
PaBHOCOCTaBJICHHOCTH.

o [IpumeHsTs anreOpanyecKuil ¥ TPUTOHOMETPUYECKUI anmapar U UAeu JIBIKEHUS MPH PEIICHUH 3a/1a4
Ha BBIYMCJICHUE TIJIOMIA/Iell MHOTOYT OJIbHUKOB.

s KoopauHaret

BbInyCKHUK HAay4uTCSH

e  Brlyucnarh JUIMHY OTpE3Ka MO KOOPAUHATAM €r0 KOHIIOB; BRIUYUCIISITh KOOPMHATHI CEPEANHBI OTPE3Ka;
e lcnonp30BaTh KOOPAWHATHBIA METO JAJISl U3yYEHUSI CBOMCTB MPSAMBIX U OKPYKHOCTEH.

BhInyCKHHUK MOJIYy4YUT BO3MOKHOCTH

e  OsBiageTh KOOPAUHATHBIM METOJIOM PEIICHUS 3a/1a4 Ha BEIYUCIICHUE U JIOKA3aTENbCTBO;

e [IpuoOpecTn OMBIT HCIOJB30BAHUS KOMIBIOTEPHBIX NPOTpaMM JJis aHaiu3a YacTHBIX CIIy4aeB
B3aMMHOT0 PACTIOJIOKEHUS OKPYKHOCTEH U MPAMBIX;

e [IpuoOpecTu ONBIT BHIMOJTHEHUS TPOEKTOB.

% BekTopsl

BhinycKHUK HAy4YHuTCS

e OmepupoBaTh ¢ BEKTOpaMH: HAXOJUTh CYMMY U Pa3HOCTb JIBYX BEKTOPOB, 3aJaHHBIX T€OMETPHYECKH,
HAaXOJHUTh BEKTOP, PaBHBII MPOU3BEACHUIO 33/IaHHOTO BEKTOPA HA YUCJIO;



e HaxomuTp Ul BEKTOPOB, 33JJaHHBIX KOOPAMHATAMM: JJIMHY BEKTOpA, KOOPAUHATHI CYMMBI U Pa3HOCTH
IBYX U 0OoJiee BEKTOPOB, KOOPAMHATHI MPOM3BEACHUS BEKTOpa Ha YHCJIO, MPUMEHSS MPH HEOOXOIUMOCTH
[IEPEMECTUTEIbHBIN, COYETATEIIbHBIN UM PACHIPEACIUTEIbHBIN 3aKOHBI;

e  BBYMCIATH CKAIIPHOE IPOU3BEIACHUE BEKTOPOB, HAXOIUTH YIOJl MEXIY BEKTOpPaMH, yCTaHABIIMBATh
MEPIEHIUKYIIAPHOCTD MPSMBIX.

BBINYCKHUK MOJYYUT BO3MOKHOCTH

e  OsiafeTh BEKTOPHBIM METOOM JJIsl PELLIEHUS 3a7a4 Ha BHIYMCIEHUE U JOKA3aTeIbCTBO;

e [IpuoOpecTy OMBIT BHITOJIHEHHS TPOSKTOB.

IL. Conepxxanue y4eOHOro nmpeaMera «KMaTeMaTHKA.

MartemaTuka 5-6 Kiaaccol

1. Apudpmernka
HarypanpHbie uncia
e  Pan HaTypanbHbIX yKcen. JlecaTudHas 3aMCh HATypaJIbHBIX uncesl. OKpyrieHne HaTypaJlbHbIX YHCElL.
e  KoOopanWHATHBIN JIyd.
e (CpaBHeHMe HaTypaJIbHbIX uncel. CloKeHue U BBIYUTaHNE HAaTypalbHbIX yucen. CBOWCTBA CIIOKEHHUS.
e  YMHOXXEHHE U JIeJICHUE HaTypalbHbIX yKcell. CBOMCTBA yMHOKEHHUS. [[eJeHne C 0CTaTKOM.

2. CTeneHb 4YMCJIa ¢ HATYPAJIbHBIM MOKAa3aTeJIeM.
e Jlenutenu W KpaTHBIE HATypadbHOTO uncia. Hambonpmuii oOmmii nenutens. Hammenbiee ooOinee
kparHoe. [Ipuznaku nenumoctu Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
e [Ipoctble u cocTaBHbIe YKcia. Pa3noxeHue yrcen Ha MPOCTbIE MHOXKUTEIU
e Pemenue TEKCTOBBIX 3a7a4 apu(METUUECCKUMHU CITOCOOAMH.

3. Ipodu
e  OOpikHOBeHHBIE ApoOH. OCHOBHOE CBOMCTBO apobu. Haxoxxnenue apodu ot uncna. Haxoxaenue uncna
1o 3HaueHuIo e€ apodu. [IpaBunbHbIe U HeMpaBUIbHBIE ApoOu. CMelIaHHbIe Ynca.
e (CpaBHeHHe OOBIKHOBEHHBIX JpoOell M CMelmIaHHbIX uucel. ApudMeTudyeckue JeHCTBUS C
OOBIKHOBEHHBIMU APOOSAMHU U CMEIIAHHBIMH YUCIIAMHU.
e Jlecatuunble npoou. CpaBHEHHWE M OKpYTJEHHE NECATHYHBIX ApoOei. ApudmeTndyeckue NEHUCTBHUS C
necsITUYHBIME IpoOsimu. [Ipukuaku pe3ynbraToB BeuncieHuil. [IpencraBienue aecatnyHoi ApoOu B BUIE
OOBIKHOBEHHOU poOU U OOBIKHOBEHHOM B BUE ECATHUYHOM.

4. beckoHeuHble TepHOAUYECKHE JecSITHYHBIe apodu . [lecaTuuHOe NPHUOIMIKEHHE
00BIKHOBEHHOM Apoou.
e OrHomenue. [IporieHTHOE OTHOIIEHUE ABYX yucel. JleneHue yncia B JaHHOM OTHOIIeHHU. MaciiTad.
e [Iponopius. OcHoBHOE CBOMCTBO mponopiiuu. [Ipsamast u oOGpaTHas MpONOPIHUOHATBHBIC 3aBUCUMOCTH.
e [Iponentsl. HaxoxaeHue mporeHToB oT unciaa. HaxoxaeHue dyncia 1o ero mpoieHTaM.
e Pemenue TEKCTOBBIX 3a7a4 apu(METUUESCKHUMH CIIOCOO0aMHU.
PanmonansHEIC YyKCHa
e [lonoxutenbHble, OTpULIATENbHBIE YKcla U Yucio 0.
e [IporuBononosxHeie ynciaa. Moaynp uucia.
e Ilensie uncna. Panmonansubie uncna. CpaBHEHHE pallMOHANBHBIX Yncen. ApudMeTndeckue AeHCTBUS C
panroHaNbHBIMU ynciaMu. CBOMCTBA CIIOKEHUSI U YMHOXKEHHUS PAllMOHAIBHBIX YHCET.
e Koopaunarnas npsmas. KoopauHaTHas II0CKOCTb.
BenuuuHebl, 3aBUCUMOCTH MEXKy BEIMUMHAMH.
e  EQuHUIBI ANTMHBIL, TUIOMIAAN, 00bEMA, MACChI, BpEMEHU, CKOPOCTH.
e [lapameTpbl 3aBUCHMOCTEH MeXAy BennyuHamH. l[IpeacraBieHHe 3aBUCUMOCTEH B BuIe (GOpMyI.
Brruncnenus o gopmynam.
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S. UncnoBble 1 OyKBeHHbIE BbIPaKeHHUs. Y PaBHEHUS.
e UucioBble BbIpaXEHMs. 3HA4eHHME 4UCIOBOroBbIpakeHUs.Ilopsnok  OeicTBUMI B YMCIIOBBIX
BbIpaKeHUsAX. bykBeHHbIe BeIpaskeHUs. PackpbiTue ckoOok. [logoOHbIe ciaraemble, npuBeIeHNE TOA00HBIX
cnaraeMbIx. @opMyibl.
e VYpasHenus. Kopenb ypaBHeHusi. OCHOBHbIE CBOWCTBA ypaBHEHUU. PelleHne TEKCTOBBIX 3amay ¢
IMOMOIIBI YPABHEHHUI.

6. DJ1eMeHTBI CTATUCTHKH, BeposiTHOCTH. KoMOMHATOpHBIE 3a1a4M.
e [IpencraBneHne JaHHBIX B BHJIE TAOJIUI], KPYTOBBIX M CTOJIOUATHIX JHArpaMM, rpadukos.
e Cpennee apupmerndeckoe. CpeHee 3HAYCHUE BETUIMHBI.
e (Ciy4aiiHoe coObiTHe. JJoCTOBEpHOE M HEBO3MOXKHOE COOBITHSI. Permenne KoMOMHATOPHBIX 33/1ad.

7. 'eomerpuueckue purypol. U3mepenusi reomeTpu4ecKux BeJTUYMH
e  Ortpesok. [locTtpoenue orpeska. [{nuHa oTpeska, iomaHoi. M3mepeHnue UMHBI OTpe3Ka, MOCTPOEHUE
oTpe3ka 3a1anHoi JynHbL. [lepumeTrp mHOoTOyrosbHUKA. [InockocTs. [Ipsamas. Jlyy.
e  Vroa. Bunael yrinos. 'pagycHas mepa yria. Mi3mepeHne U MOCTpOEHHE YIII0B ¢ HOMOIIBIOTPAHCIIOPTHPA.
e [IpsmoyronpnHuk. Ksaapar. TpeyronbHuk. Buasl TpeyronpHukoB. OkpyxkHOCTb W Kpyr. JlimHa
okpyxHocta. Yuco [ .
e PasernctBo ¢uryp. [lonstue u cBolicTBa momiaau. [1momans mpsMoyroJbHUKA U KBaapaTa.

8. Ilnomaab kpyra. Ocb cumMMeTpuu GpuUrypsbl.
e Harmsanuele mpeacTaBieHUS O MPOCTPAHCTBEHHBIX (uUrypax, TaKUX Kak: MPsSIMOYTOJbHBIN
napajiesienunes, Kyo, mupamMua, WIMHAP, KOHyC, map, cdepa. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB,
IITHHIIpa, KoHyca. [TonsTue u cBoiicTBa 00béMa. OOBEM NMPSIMOYTOJIFHOTO MapajuieNienunesa 1 Kyoa.
e  BsauMHOe pacrnonoxeHue AByX npsMbix. [lepnenaukynspasie npsmsle. [lapaninensHble npsmele.
e  OceBas ¥ IIeHTpaIbHasi CHMMETPHHL.

9. MatemMaTHKa B MCTOPUYE€CKOM Pa3BUTHH.

Pumckas cucrema cuncnenus. [lo3unmonnsie cuctemsl cuucinenus. O6o3nauenue mudp B Jpesueit Pycu.
CrapunHble Mepbl IIMHBI. BBeneHne MeTpa Kak eAMHUIIBI ATUHBL. Metpuueckasi cucremMa mep B Poccu, B
EBpomne. Mctopus popmupoBanus MareMaTnueckux CuMBoJIoB. [lpo6u B BaBunone, Erunte, Pume, Ha Pycn.
OTKphITHE JECATHYHBIX apoOeii. Mup mnpocteix uyucen. 3osioroe cedeHue. Yuciao 0. IlosBrnenue
oTpunarenbHbix yncen. JI.d. Maraunkuid. [1.JI.Yeospmes. A.H.Konmoropos.

Martemartuka (AJreopa) 7-9 kiaaccenbl

R/

& AuredpaunvecKkue BbIPpasKeHUS
Beipaxkenne c mnepeMeHHbIMU. 3HAYEHUE BBIPAKEHUS C NepeMEHHbIMHU. JlomycTuMble 3Ha4YeHUs

nepeMeHHbIX.  ToxaectBo.  ToxaecTBeHHble — IpeoOpa3oBaHus — anreOpanvyeckux  BbIPAKEHUH.
JloKa3aTenbCTBO TOKIECTB.

CreneHp ¢ HaTypajdbHBIM IOKa3areneM U e€ coiicTBa. OnHowieHbl. OJHOWIEH CTaHIApTHOTO BUJA.
Crenenp ogHowieHa. MHorowieHsl. MHorouneHn crangaptHoro Buzaa. CreneHb MHorouneHa. CroxxeHue,
BBIYMTAHUE U YMHOXEHHE MHOTOWICHOB. DOPMyIIbI COKPAIIEHHOTO YMHOKEHHU: KBAIpaT CyMMBbI M KBaJipaT
Pa3HOCTH JIBYX BBIPaKEHUI, IPOU3BEIEHUE CYMMBI M Pa3HOCTH JIBYX BBIpaKE€HUN. PaznoykeHne MHOrousaeHa
Ha MHOXHTeNH. BblHeceHne MHOXMTENsS 3a CKOOKM. MeToxa rpynmupoBKU. Pa3HOCTh KBaJIpaTOB ABYX
BbIpakeHni. CyMMa U pa3HOCTh KyOOB JBYX BbIpakeHHH. KBagparHbiii TpéxuneH. KopeHb kBagpaTHOTo
TpéxuneHa. CBOMCTBA KBaAPAaTHOrO TpEXwieHa. Pa3iiokeHune KBaApaTHOrO TpEXUIEHA HA MHOKUTEIH

Parnmonansheie Beipaxenus. Llenbie Boipakenus. [[poOubie Boipaxenus. ParmonansHas qpoos. OCHOBHOE
CBOMCTBO palnmoHagbHON apo6u. CrokeHue, BRIYMTAaHUE, YMHOXKEHUE U JIeNIeHHE pallMOHaJIbHBIX APOOeii.
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Bo3Benenune pauuoHanbHOM 1pobu B CTeneHb. TOXKIECTBEHHBIE NPeoOpazoBaHMs pallMOHAIBHBIX
BbIpakeHUI. CTENeHb ¢ LENbIM MI0Ka3aTesleM U €€ CBOICTBA.
KBangpatHsle kopHU. ApH(QMETHYECKUN KBaJgpaTHBIH KOpEHb M €ro CBOHCTBa.  TOXIECTBEHHBIE

npeoOpa3oBaHus BIPAKEHHIA, COJCPIKAIINX KBAIAPATHBIE KOPHHU.
%  YpaBHeHus

VYpaBHeHHEe ¢ OIHOM mnepeMeHHOU. KopeHb ypaBHEHUS. PaBHOCwiIbHBIE ypaBHeHus.  CBolicTBa
YpPaBHEHUN C OJHOM NEPEMEHHON. Y paBHEHHE KaK MaTEMATUYECKAsI MOJENb PEAIbHOM CUTYaLlUH.

JIuneitnoe ypaBHeHue. KBaapatHoe ypaBHeHue. Dopmyna KOpHEH KBaJApaTHOTO ypaBHEHUA. Teopema
Buera. PannronaneHbele ypaBHeHus. PenieHue paBHOCHUIIBHBIX YPaBHEHHM, CBOIAIIMXCA K JIMHEHMHBIM WIH
KBaJPaTHBIM ypaBHEHUAM. PelieHne TEKCTOBBIX 3a/1a4 C MOMOIIBIO PAMOHAJIBHBIX YPABHEHUN.

VYpaBHeHue ¢ AByMs nepeMeHHbIME. [ paduk ypaBHEeHUs ¢ qByMs epeMEeHHBIMU. JIMHEiHOe ypaBHEHHE C
JBYMsI IEPEMEHHBIMU U €T0 TpaQuK.

Cucrembl ypaBHEHUH C IByMs IepeMeHHBIMU. [paduueckuil METO peuieHusl CUCTEMbl ypaBHEHUN ¢
IBYyMsI TepeMeHHbIMU. PernieHune cucreM ypaBHEHUH METOJOM IOJACTAHOBKU U cioxeHHs. Cucrema IBYX
YPaBHEHUH € JBYMs IEPEMEHHBIMU KaK MOJIEb PEAJIbHON CUTYallUH.

% HepaBencrBa

UucnoBsle HepaBeHCTBA M HX cBoWcTBa. CIIOKEHHME M YMHOXEHHME YHUCJIOBBIX HEpPABEHCTB.
OueHrBaHue3HauYeHHs BeIpakeHUsA. HepaBeHCTBO ¢ OJHOW mepeMeHHOW. PaBHOCWIIBHBIE HEpPAaBEHCTBA.
Uucnossle nmpoMmexyTkd. JImHelHbIE W KBaJpaTHbIE HEPABEHCTBA C OJHOM nepeMeHHOM. Cucrtemsbl
HEPABEHCTB C OJIHOW MEPEMEHHOM.

%  YucjoBble MHOKECTBA

MHuoskecTBO 1 ero neMeHTsl. CiocoOb! 3a1anusi MHOXKecTBa. PaBHbIe MHOXecTBa. [lycToe MHOXKECTBO.
[TonmHoO)kecTBO. Omnepanuu Haj MHOXKeCcTBaMHM MiuttocTpanusi  COOTHOIICHUM MEXIY MHOMXKECTBaAaMHU C
MOMOIIbIO AuarpamMMm Oiliepa. MHOXeCTBa HaTypalbHBIX, LENbIX, PAlMOHAIBHBIX uducell. PanuoHanbHOE

m
YUCJIO KakK JpoOb BUIA > TIe M- NENoe YHCIo, a N —HaTypaibHOe, H Kak OCCKOHEYHAs TIePUOAUYECKas

necsituyHas qpoOb. IlpencraBnenune 00 uppanroHanbHOM yuciie. MHOXKECTBO AEWCTBUTENbHBIX YHUCEIL.
[IpencraBnenne AEHCTBUTENHLHOTO YWCIA B BUAC OCCKOHEYHOW HETMEPUOJUYECKON  ECATUYHON ApoOHm
CpaBHeHME TeUCTBUTENBHBIX yncell. CBsa3b MeX My MHOKecTBaMu N. Z. Q/
s  DOyHKOUHA
YucaoBble pyHKINM

OyHKIMOHANBHBIE 3aBUCUMOCTH Mexay BenuuuHamu. [lonstue ¢dyHkumu . DyHKOHS — Kak
MaTeMaTH4ecKkas MoJenb peajbHoro mpouecca. OOnacTh omnpeaencHUs U 00JACTh 3HAUEHUN  (PYHKIHU.
CnocoOwr  3amanus ¢yHkuuu. ['padux ¢ynkumn.  I[loctpoenue rpadukoB (yHKIHI € MOMOIIBIO
npeoOpazoBanuii  ¢uryp. Hymu ¢ynkuun. Ilpomexyrku 3HakomoctostHCTBa GyHKIuH. [IpomMexyTku
BO3pACTaHMSI U IPOMEKYTKU YObIBAaHUS ()YHKIIHH.

JIuneitnas GyHKIMs, 06paTHAS MPONOPIMOHANBHOCTD, KBaApaTHuHas GyHKIM, QyHKIHI y = VX , HX
CBOICTBa U rpaduki.
YuciioBble NOCJAEA0BATEIBHOCTH

[TonsiTre unciaoBoi MocienoBaTeNbHOCTH. KoHedyHble 1 OeCKOHEUHbIE TIoCae10BaTeNbHOCTH. CrocoObl
3aJlaHusl TOCJEeNOBAaTENILHOCTH. ApudMeTndeckass U reoMerpuueckas mnporpeccud. CBOHCTBa UJICHOB
apudmeTnyeckoil u TeomeTpuyeckoil mporpeccuii. Dopmynabl 00IIero uiIeHa apuPMETHUECKON U
reoMeTpuueckoit mporpeccuii. DopMynbl CyMMBI N —TIEPBBIX YICHOB apU(PMETHUECKON U TE€OMETPUUIECKOM
nporpeccuii. CymMma GeCKOHEYHOW TeOMETpUUecKOl mporpeccuu, y kotopoit |q| < 1. Tlpencrasnenune
0ECKOHEYHOU MepHOINIeCKON AeCATUYHON qpoOu B BUJIe OOBIKHOBEHHOH JApOOH.
% DJieMeHTbI NPUKJIATHONH MATEMATHKHA
Maremaruueckoe  MojaenupoBanue. IlponentHeie  pacuérel. dopmyna  CIOXKHBIX  MPOIEHTOB.

HpI/I6J'II/I)KéHHBIe BBIUMCIICHHUS. AOCOIIOTHAS W OTHOCUTEIbHAs MOrpeIIHOCTH. OcHOBHbBIC IpaBHJia
12



KOMOMHATOPHKH. YacTtoTa W BEpPOATHOCTH CIYYAaHHOTO COOBITHSL. Knaccuueckoe onpenenenue
BeposiTHOCTH. HauanbHble cBefieHMs 0 ctaTucTHke. lpencraBienne nJaHHBIX B BUJE TaOIML], KPYTOBBIX U
cTon04aTeIX nuarpamm, rpagukoB. CTaTHCTHYECKHE XapaKTEPUCTHKH COBOKYIMHOCTH NAHHBIX: CpelIHee
3Ha4YeHHEe, MOJa, pa3Max, MeAuaHa BBIOOPKH.

% AJjreépa B HCTOPHYECKOM Pa3BUTHH.

3apoxxaeHue anreOpbl, KHUTa O BOCCTAHOBJICHWH W MPOTHBOIOCTABIEHUM Myxammena — ajib-XOpe3MH.
Hctopust ¢dopMupoBaHUS MaTeMaTH4ecKoro s3bika. Kak  3apommmace uaes koopauHat.  OTKpeITHE
UppaMOHAILHOCTH. V3 HCTOpUM BOSHUKHOBEHUS (DOPMYI Ul PEHICHUs] YpaBHEHUH 3-i U 4-i cTeneHeu.
Uctopust pa3Butusa noustus ¢ynkuuu. Kak 3apommnace teopusi BepositHocTeil. Umcena @ubonavym.
3amaua JI.IIuzanckoro (GuboHayun) 0 KPOIUKAX.

JI.® Maraunkwmii. [1.J.Ueo6prmeB. H.U.JloGaueBckwii. B.S.Bynskosckuii. A.H.Komvoropos. @.Buer.
[T.depma. P.Jlexapt. H.Tapranss. [.Kapmano. H.A6ens. b.Ilackans. JI.IIuzanckumii. K.I'aycc.

Marematuka (I'eomeTpusi) 7-9 kiaccon

% Ipocreiimme reomerpuyeckne Gpurypoi

Touka, npsimast. OTpe3ok, ayd. Yroi. Buas! yrnos. CMexHbIe U BEpTUKAIIbHBIE YIIIbl. bruccekTpuca yria.
[Iepecekaromuecs n mapajuienbHble npsMble. IlepnennukynspHeie npsmsele. [Ipu3Hakyn napauienbHOCTH
npsiMbIX. CBOICTBA MapallieNIbHbIX NpSAMbIX. [leprneHauKkynsp 1 HaKJIIOHHAs K IPSIMOH.

%  MHOroyroJibHIKH.
Tpeyrosnbuuku. Bumsl TpeyroibHUKOB. Meuana, OMCCEKTpUCA, BBICOTA, CPEAHSSA JIUHUS TPEYrOJIbHUKA.

[IpuzHaku paBeHCTBa TpeyroJbHUKOB. CBOWCTBA W TPHU3HAKKM PaBHOOCIPEHHBIX TPEYTOJHLHUKOB.
CepenuHHBIN nepOeHAUKYISAp oTpe3ka. CymMMa yriioB TpEyrojbHHKA. BHEIIHWE yribl TpeyrojbHHUKA.
HepaBenctBo TtpeyronpHruka. COOTHOLIEHUS MeEXAYy CTOPOHAMHM M yIJIaMH TpeyrojibHHKa. Teopema
[Tudaropa.

[logoGuble TpeyronpHuku. IlpusHaku momOOUsS TpeyronbHUKOB. TOYKM TIepeceueHus: MeauaH,
OMCCEKTPHUC, BBICOT, TPEYroJIbHHWKA, CEPEIUHHBIX MEPIEHAUKYIIPOB CTOPOH TpeyrojbHukKa. CBONCTBO
OuccekTpucsl TpeyroidpHuka. Teopema Daneca. MeTpuueckue COOTHOLIEHUS B MPSMOYTOJIbHOM
TpeyrojpHuke. CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC OCTPOIO yria IpsSMOYroJIbHOTO TPEYroJibHUKA U YIJIOB
oT 0 mo 180°. ®opMyiibl, CBA3BIBAIOIIUE CUHYC, KOCHHYC, TAHI'E€HC, KOTAHT'€HC OJHOTO U TOTO € yria.
Pemenue tpeyronsHukoB. Teopema CHHYCOB U T€OpeMa KOCHHYCOB.

Yerbipéxyronpuuku. [lapannenorpamM. CBoHCTBa M MpU3HAKK Mapajuienorpamma.. [IpsMoyroiabHUK,
pom0, KBaspat, UX CBOICTBA U npu3Haku. Tpanenus. CpenHsis TUHUS Tpareuu U e€ CBOMCTRA.

MHuoroyronsHukd. Beimykible MHOTOyroibHUKA. CyMMa YIIIOB BBINYKJIOTO MHOTOYTOJIbHHKA.
[IpaBuibHBIE MHOTOYTOJIBHUKH.

% OKkpyxkHOCTb H KpYr. ['eoMmeTpHYecKkne mocTpoeHust

OKpYX)HOCTb M KpYT. DIIEMEHTBI OKPYKHOCTHU U Kpyra. LleHTpanbHble 1 BiucaHHble yribl. KacaTenbHas
K OKPY)KHOCTH U €€ cBOMcCTBa. B3aumHoe pacrosiosxkeHrne npsaMoil U okpy>KHOCTH. OnucaHHasi ¥ BIHUCaHHAS
OKPYXHOCTH TpEYroJibHUKa. BrucaHHble M ONHMCAHHBIE YETBIPEXYTOJbHUKHA, MX CBOWCTBA M MPU3HAKHU.
Bnucannbie 1 onMcaHHbIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe mecto Touek (I'MT). CepenuHHbIN TEPIEHINKYISAP OTpe3ka U OUCCEKTpHca yria Kak
I'MT.

['eomeTpuueckrie MOCTPOCHUSI LIUPKYJIEM M JIMHEWKOW. OCHOBHBIE 337]aul HA MOCTPOEHHUE: TOCTPOEHUE
yria, paBHOTO JIaHHOMY, IOCTPOCHHUE CEPEAMHHOrO TMEPIEeHIUKYIspa JaHHOTO OTpe3Ka, MOCTPOCHHUE
NpsIMOM, TPOXOASIIEd uYepe3 JaHHYI0 TOYKY M TNEPNEeHAUKYISIPHOM JaHHOW MpsSMOM, MOCTPOEHUE
OuccekTpuchl JaHHOTO yria. [locTpoeHne TpeyronbHUKa TO 3aJaHHBIM 7emMeHTaM. Meroa 'MT B 3amadax
Ha MOCTPOEHHUE.
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% H3mepeHune reoMeTpuYeCKUX BeJIHIHMH
JnuHa otpeska. Paccrosinue mexay n1ByMs ToukaMu. PaccTositHue oT TOUKM 10 npsamoil. Paccrostnue mexny
HapajuieIbHBIMU MIPSMBIMHU.

IIepuMeTp MHOTOYroJIbHUKA.

JlnuHa okpyXHOCTHU. [[M1MHa 1yru OKpYKHOCTH.

I'pagycHas mepa yria. BennuuHa BIMCaHHOTO yria.

[lonsiTne TUIOMIagM MHOTOYroJbHHKA. PaBHOBenukue ¢urypsl. HaxoxaeHuwe turomaand KBajapara,
MPSIMOYTOJIbHUKA, ITapaJljIeIorpaMMa, TPEYroJbHUKa, TPareLuu.

[Tonsarue mnomanu kpyra. [Tnomans cekropa. OTHOIIEHUE TIOMAACH TOT00HBIX QUTYD.
% JlekapTOBBI KOOPANHATHI HA MJIOCKOCTH
@dopmyrna paccTOSTHUS MeXAy JABYyMs ToukamMu. KoopAuHaThl cepequHbl OTpe3Ka. YpaBHEHHE (UTYPBI.
YpaBHEHHE OKPYKHOCTU U MPAMOK. YTII0BOM KO3 (UILIMEHT IpIMOi.
% BexrtopsbI
[Tonsartue Bektopa. Moaynb (anuHa) Bektopa. PaBHbie BekTOophl. KosumnHeapHbie BeKTOphl. KoopauHaTel
BekTopa. Cll0)KeHHE U BBIUMTaHHE BEKTOPOB. YMHOKE€HHE BEKTOpa Ha uucio. CKalspHOe NMpOU3BEACHUE
BekTopoB. Kocunyc yria Mexay AByMsl BEKTOpamH.
% Teomerpuyeckue npeodpasoBaHus
[Tonste o mpeoOpazoBanuu Qurypsl. JIBmwxeHue ¢urypsl.. Buabl nBukeHus QUIrypbl: HapajuieIbHbINH
MepPEeHoc, oceBas cuMMeTpus, oBopoT. PaBubie purypsl. 'omoterus. [logodue puryp.
% DJIeMeHTbI JOTHKH
Ompenenenne. AkcuoM u Teopemsl. JlokazarenscTBo. Jloka3aTenbCTBO OT MPOTHBHOTO. Teopema, oOpaTHas
nanHoi. HeoOxoaumoe U 1ocTatoyHoe ycioBHe. YOTpeOIeHUe JJOTHUECKUX CBSA30K eci..., Mo..., mo20a u
MOJIbKO moz2oa.
% T'eomeTpusi B HCTOPHYECKOM PA3BUTHHI
N3 ucropun reomerpun, «Havama» EBknuaa. Mctopus naroro nocrynata EBknupa. Tpuronomerpus —
Hayka 00 M3MEpEeHUU TPEyroJbHUKOB. [locTpoeHne mpaBUIBbHBIX MHOTOYrobHUKOB. Kak 3apoaunachk uues
KOOPJAMHAT.
H.N.Jlo6auesckuii. JI.Dinep. danec. [Tudarop.
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III. TemaTnuyeckoe NJIAHMPOBAHHE

MarteMmaTuka. 5 kjaace
5 yacoB B Hejelro, Bcero 170 yacos

Ne
Coaepikanue yueOHOro MaTepuajia KonnuectBo 4yacos
naparpaga
Iloemopenue 5
I'naga IHatypanbHble Ynciia 20
Psan HaTypanbHBIX yncen 2
2 Hudper. 3
JlecsiTuuHas 3amuch HATYPaJIbHBIX YHCEN
OTtpe3ok 4
[InockocTs.
[Ipsmas. Jlya
5 [kauna. 3
KoopnunaTHslil 1y4
6 CpaBHEHME HATYPAIBHBIX YHACEI 3
[loBropenne u  cucremaruzauus  ydeOHorO | 1
Marepuana
KonTposbHas 1
pabota Ne 1
I'nasa 2
CioxeHue U BbIYNTAHHE 33
HATYPAJbHBIX YHCeJ
7 Cnoxenue  HaTypaibHbIX uucesn. CBoiicTBa | 4
CJIOKEHHS
BrlunTanue HaTypajgbHBIX YUCEN 5
UucnoBsie 1 OYKBEHHBIC BhIpaKeHUs. DOPMYITBI 3
Kontponsnas padorta Ne 2 1
10 VYpaBHeHue 3
11 VYron. O6o3HaueHe yrioB 2
12 Buns! yrinos. M3mepenue yrios 5
13 MHoroyronsHUKH. PaBHbIE GUTYPBI 2
14 TpeyronbHUK U €ro BUJIBI 3
15 [IpsAMOYroabHUK. 3
Ocb cuMmMeTpun GUrypbl
IloBTOpenue u  cucremaruzauuss  y4deOHoro | 1
Marepuana
KonTtponsHas padota Ne 3 1
I'nasea 3 Yvuoixenne u genenue 37
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Jr:‘;parpa ba Conepxxanue yueOHOro MaTepuasa KoauvecTBo yacos
HATYPAJIbHBIX YHCEI
16 YMHOXeEHUE. [TepemecturensHoe CBOMCTBO | 4
YMHOKEHUS
17 CoueraTenbHOE M pacHpeleIuTeIbHOE CBOMCTBA | 3
YMHOKCHUS
18 Jenenue 7
19 Jlenenue ¢ ocraTkoM 3
20 Cremnenp uncina 2
Kontponsnas padorta Ne 4 1
21 [Tnomane. [1nomane npaMOyroJibHUKa 4
22 [IpssmoyroneHsIi mapamienenunen. ITupamuna 3
23 O06BEM IPSIMOYTOJILHOTO TMapajuieNenumneaa 4
24 KomOunaTtopHsle 3a1aun 3
[ToBTOopenne w  cucremarusanus  ydeOHOTO | 2
Marepuana
KonTpomnbnas pabora Ne 5 1
I'nasa 4
OO0bIKHOBEHHbIE IPOOH 18
25 [TonsaTre 0OBIKHOBEHHOM IpOOH 5
26 [IpaBunbHbIEe U HenpaBuibHbIe poou. CpaBHeHue | 3
npooei
27 CrnoxeHue W BBIYUTAHHUE OpOoOed C OJMHAKOBBIMH | 2
3HaMEHATeIsIMU
28 Jlpobu u neneHue HaTypaibHBIX YUCEI 1
29 CwmeniaHHbIe YnCiia 5
[loBropenne u  cucrematusanus  ydeOHoro | 1
Marepuana
KounTtponsnas padora Ne 6 1
T'nasa 5 48
JecsaiTnunbIe 1poOH
30 [IpencraBnenue o IeCATUYHBIX POOSX 4
31 CpaBHeHUE AeCATUYHBIX IpoOeit 3
32 Oxpyrnenne uncen. [Ipuknakn 3
33 CrnosxeHue U BBIYUTaHHUE JECSITHUHBIX ApoOeit 6
KonTtposnpHas padota Ne 7 1
34 YMHOKEHUE JeCITUYHBIX ApoOeit 7
35 Jlenenue AecATUUHBIX Ipo0eit 9
KontponsHast paborta Ne 8 1
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Ne
Conepxxanue yueOHOro MaTepuasa KoauvecTBo yacos
naparpadga
36 Cpennee apudpmerndeckoe. CpemHee 3HaueHUe | 3
BEITUYHHBI
37 IIpouenTsl. HaxoxieHne NpoLeHTOB OT YKciia
38 Haxosienue uucna no ero nporeHTam
[loBTOopenne u  cucremarusanus  y4eOHOTO
Marepuana
KonTponbnas pabora Ne 9 1
IToBTOpEHUE
U cUcTeMaTH3alus 9
yueOHOro MaTepuaJia
YnpaxxHeHus 8
JUTsl TIOBTOPEHUS Kypca
5 knacca
KonTponsnas padora Ne 10 1
Maremartuka. 6 kiaacc
(5 gacos B Henenmro, Bcero 170 gacoB)
Ne KoimnuectBo
Conep:xanue y4yeOHOro MmaTepuaja
naparpadga 4acoB
I'nasa 1 17
Jea1uMoCTh HATYPAJIbHBIX YHCEJ
1 Jlenutenu u KpaTHble 2
2 [Ipusnaku nenumoctu Ha 10, Ha 5 1 Ha 2 3
3 [Tpusnaku nenumMoctu Ha 9 1 Ha 3 3
4 [IpocTeie 1 cocTaBHBIE YKCIIa 2
5 HanbGonpmmii o0 AeIUTEID 3
6 Haumensiee oOriee kpaTHOE 3
Kontponbnas padora Ne 1 1
I'naea 2
38
OObIKHOBEHHbIE IPOOH
7 OcHoBHOE CBOICTBO ApoduU 2
8 Coxparuienue apooeit 3
9 [IpuBenenue apobeii k 00memMy 3HaMmeHateno. CpaBHeHue apobeit | 4
10 CrnosxeHue U BBIYUTaHUE Jpooei 5
KonTtposnbsHas padota Ne 2 1
11 YMHO)eHue apooeit 5
12 Haxosxnenue npoOu oT uucna 3
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Ne KoaudecTBo
naparpada Coaepikanue yueOHOro MaTepuajia 4ACOB
KonTtponsnas padota Ne 3 1
13 B3aumHo oOpaTHBIC uncna 1
14 Henenue npodeit 5
15 Haxosxienue uucna no 3Ha4€HUIO €ro Apoou 3
16 [IpeoOpazoBanre 0OBIKHOBEHHBIX IPOOEH B IECATUIHBIE 1
17 beckoHneunble nepuoanUecKue AeCATUYHBIE POOU 1
18 JlecsaTuanoe npuOmmKeHne 0OBIKHOBEHHOM Ipoou 2
Kontponsnas padorta Ne 4 1
I'naga 3 28
OTHolIeHNs U TPONOPIUH
19 OTtHomeHus 2
20 [Tponoprun 5
21 [IpouieHTHOE OTHOILIIEHHUE ABYX YUCET 3
KonTpomnbnas pabora Ne 5 1
22 [Ipsimas 1 oGpaTHas NPONOPIUOHATbHBIE 3aBUCUMOCTH 2
23 JleneHnue 4uciia B JAHHOM OTHOIIIECHUH 2
24 OKpyXHOCTb U Kpyr 2
25 Jnuna okpyxHocTH. [Lnomane kpyra 3
26 unuuap, KOHYC, map 1
27 Jnarpammel 3
28 Cnyyaitnbie coObiTusi. BeposTHOCTB citydailHOTO COOBITHS 3
KontponsHas padorta Ne 6 1
I'nasa 4
PanuoHaJbHBIE YHCJIA 72
U elicTBUS HAJl HUMH
29 [TosmoxurensHbIE 2
Y OTpHUIATENIbHBIE YUCIIa
30 Koopaunartnas npsimast 3
31 Ilenwie yncna. 2
PanmonaneHble yncna
32 Monyns yncna 3
33 CpaBHeHUe uncen 4
KonTposnpsHas padota Ne 7 1
34 CrnosxeHne pallnOHAIBHBIX YHCE 4
35 CBoiicTBa CIOKEHUS PAIIHOHATHHBIX YHCET 2
36 Brruntanue panroHaNbHBIX YHCET 5
KonTtponeHas padota Ne 8 1
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Ne KoaudecTBo
Coaepikanue yueOHOro MaTepuajia

naparpaga 4acos

37 YMHOXEHUE PAlMOHAIIBHBIX YUCEI 4

38 CBolicTBa yMHOKEHMSI pallMOHATIBHBIX YUCEIT 3

39 Koaddurmenr. 5
PacrnipenenurenbHoe CBONCTBO YMHOKEHUS

40 JleneHue paliMOHaNbHBIX YHCEI 4
KonTponbnas padora Ne 9 1

41 Pemrenne ypaBHenui 5

42 Pemrenne 3aga4d ¢ mOMOILIBIO YpaBHEHUN 6
KonTtponsnas padora Ne 10 1

43 [IepneHquKynsipHBIE IPSMBIE 3

44 OceBas u 1IeHTpaibHAasE CHMMETPUH 3

45 [TapamensHble IpsIMBIE 2

46 KoopanHaTHas miockocTh 4

47 I'pacduknu 3
KonTtponbnas padora Ne 11 1

IloBTOpPEHHE

M CHCTEeMATH3alA 15

yueOHOro MmarepuaJjia

YnpaxxHeHus 14

U1l IOBTOPEHUS Kypca

6 Kiacca

KontponbHas padorta Ne 12 1

Auredopa. 7 kiacc
(3 yaca B Hegenmo, Bcero 102 gaca)

Ne
Conepxanue yueOHOIro Marepuasa Kosn4yecTBo 4acoB
naparpaga
Iloemopenue 6
JIuHeliHOe ypaBHeHHe C OAHOM nepeMeHHoil aea 1
11
Beenenue B anredpy 2
JIuneliHOE ypaBHEHHE C OJHOU IIEPEMEHHOMN 3
Pemenue 3ana4 ¢ moMOIIBI0 ypaBHEHUI 4
KonTponpHast padota Ne 1 1
I'naga 2 51
Lleibie BbIpameHus
4 ToxnecTBeHHO paBHbIE BbIpaXeHUs. ToxkaecTBa 2
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No

Conepxxanue yueOHOro MaTrepuasa

KoaudecTBO 9acoB

naparpaga
5 CreneHnsb ¢ HaTypalbHBIM [I0Ka3aTEIEM 3
6 CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIEM 3
7 OnHousneHbt 2
8 MHuorouseHsl 1
9 CrnoxeHue M BBIYUTAaHUE MHOTOUYJICHOB 2
KonTtposnsHas padota Ne 2 1
10 YMHOKEHUE OJHOWICHA HA MHOTOYJIEH 4
11 YMHOKEHNE MHOTOWIEHA HA MHOTOWICH 4
12 Pasnoxenne MHOTO4JIEHOB Ha MHOKUTENHU. | 3
Brinecenue 00111ero MHOKHUTEINS 32 CKOOKH
13 Pa3znoxenne MHOrO4YJIEHOB Ha MHOMXHATeIH. Meton | 3
TPYIITUPOBKH
KonTtponbaas padoTa Ne 3 1
14 [IpounsBeneHne pasHOCTH U CYMMBI JIBYX BBIPAKEHUHN 3
15 PasHoCTB KBaipaTOB ABYX BBIPAKEHUN 2
16 KBagpar cymMmbl  um KBagpar  pa3HOCTH  JBYX | 4
BBIPAKCHUU
17 [IpeoOpa3oBanre MHOro4YwIeHa B KBagpaT CyMMBI WiH | 3
Pa3HOCTH JIBYX BBIpaKEHUI
KonTtponsHas padota Ne 4
18 CymMa u pa3HOCTh KYOOB JIBYX BbIpaKE€HUI 2
19 [IpumeHeHre pa3NIUYHBIX CIIOCOOOB  Pa3JIOKEHUS
MHOTOYJIEHA HA MHOKUTEJIH
KontponbHas padorta Ne 5 1
I'nasa 3 12
D yHKUUHA
20 Cas3u Mex 1y BenmmuuHaMu. OyHKIus 2
21 CriocoOsI 3a1anus QyHKIHH 2
22 I'paduk pynkun 3
23 Jluneitnas pyHkius, e€ rpaguKu CBOCTBA 4
KonTposnbHas padota Ne 6 1
TI'naea 4
CucreMbl JTUHEHHBIX 18
YpaBHeHMIi ¢ IByMsI
nepeMeHHbIMU
24 YpaBHEHMS C IBYMsI IEPEMEHHBIMU 2

25

JIuHeiiHOe ypaBHEHHUE C JIBYMsSI MIEPEMEHHBIMH U €ro
rpaduk
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Ne
Coaepikanue yueOHOro MaTepuajia KosaunuyectBo yacos
naparpaga
26 Cucrempl ypaBHEHMH C JByMs IE€pEMEHHBbIMHU. | 3
I'papuuecknii  MeTon pemieHHss CUCTEMBI JBYX
JIMHEHHBIX YPAaBHEHUH C ABYMs IIEPEMEHHBIMU
27 Pemienne cucrem JUMHEHWHBIX YpaBHEHUW METOJAOM | 2
MIOJICTAaHOBKHU
28 Pemienne cucrem JnMHEHHBIX ypaBHEHUH MeTOIOM | 3
CIIOXKEHUS
29 Pemenne 3amay ¢ MOMOLIBIO CUCTEM JIMHEHHBIX | 4
YpaBHEHUH
KonTponsnas padora Ne 7 1
IloBTOpeHue U cucTeMaTH3anusA y4eOHOr0 MaTepuasa 4
VYrpaxHeHus Jyisi IOBTOPEHUS Kypca 7 Kiacca 3
Wrorosas koHTposIbHAs paboTa 1

Auredpa. 8 kiacc
(3 gaca B Hegenmo, Bcero 102 gaca)

Ne
Conep:xanue y4eOHOro MmaTepuaja Kosun4yecTBo 4acoB
naparpadga
Iloemopenue — 6u. 6
PanuonanbHble Bbipaxenus I nasa 1. 42
1 PanmonansHbIe 1poOH 2
2 OcHOBHOE CBOICTBO palMOHAIBHOM IpOOH 3
3 CnoxeHue W BBIYHUTAHUE pPAIMOHAIBHBIX ApoOei ¢ | 2
OJIMHAKOBBIMU 3HAMEHATEIIIMU
4 CnoxeHne W BBIYMTAHHE pPaIlMOHAIBHBIX JpoOel | 5
C Pa3HbIMHU 3HAMEHATEISIMU
Kontponsnas pabora Ne 1
5 YMHOXKEHHE U JIeJIeHHE palMOHalbHBIX Jpoleil. | 4
Bo3Benenue pannoHanbHOM 1poOu B cTENIEHb
6 ToxnecTBeHHbIe  MpeoOpa3oBaHHUS  palMOHANBHBIX | 7
BBIpAXKCHUI
KonTposnbHas padota Ne 2 1
7 PaBHOCWIIBHBIE YpaBHEHHS. 3
PanrionanbHble ypaBHEHUS
CreneHb C 1eJIbIM OTPULIATEIbHBIM MOKa3aTeIeM 4
CBoiiCTBa CTENEHU C LEJBIM MTOKa3aTelieM
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Ne

Conepxxanue yueOHOro Marepuaja

KoaudecTBO 9acoB

naparpadga
10 k. 4
OyHKIMA y = — U e€ rpaduK
X
KonTtponsnas padota Ne 3 1
I'naea 2
KBagpaTHble KOpHH. 25
JeiicTBUTEIbHBIE YHCJIA
11 ®ynkuus y = x> u eé rpaduk 3
12 KBagpatueie xopHH. ApudMeTHYECKUM KBaApaTHHIN | 3
KOpEHb
13 MHO0X€ECTBO U €T0 IEMEHTHI 2
14 [ToamuoxecTBO. Oniepaniuy HajJ MHOKECTBAMU 2
15 HucnoBble MHOKECTBA 2
16 CpoiicTBa apu(pMETUYECKOTO KBAAPATHOTO KOPHS 4
17 ToxnecTBeHHbIE MpeoOpa3oBaHMs BhIPAKEHUH, 5
coJieprKalIux
KBaJpaTHBIC KOPHU
18 OyHKIUS y = Jxued rpaduk 3
KonTtponsHas padorta Ne 4 1
I'nasa 3 2%
KBaaparHble ypaBHeHUsI
19 KBagpatuele  ypaBHeHus.  Pemenue — HemonHsIX | 3
KBa/IpaTHBIX YpPaBHEHHI
20 dopmyna KOpHEW KBaIpaTHOTO YpaBHEHUS 4
21 Teopema Buera 3
Kontponbhas padota Ne 5 1
22 KBagpartublii TpéxuneH 3
23 Pemienne  ypaBHEHMiII, KOTOpbIE  CBOJSTCS K|5
KBaJIpATHBIM ypaBHEHUSIM
24 PauvonaneHble  ypaBHEHMsT Kak maremaTudeckue | 6
MOJIENU peanbHbIX CUTYallUN
KonTtposnbHas padota Ne 6 1
IloBTOpEHUE
U cucTeMaTH3auus 3
y4e0HOro MaTepuaJja
VYrpaxHeHus Juisi IOBTOPEHUs Kypcea 8 Kiacca 2
KonTtponpsHas padota Ne 7 1
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Auredpa. 9 kiaacc
(3 yaca B Hegemo, Bcero 102 gaca)

Ne
Coaepikanue yueOHOro MaTepuajia KoaunuyectBo 4yacos

naparpaga

I'naga 1

20

HepaBencrBa

1 Yucnossle HEpaBEHCTBA

2 OcHOBHBIE CBOMCTBA YMCIIOBBIX HEPABEHCTB 2

3 CnoxxeHne M YMHOXEHHE YHCIOBBIX HEPaBEHCTB. | 3
OneHnBaHuE 3HAUEHUS BBIPAKEHUS

4 HepaseHcTBa ¢ 01HOM IEpeMEHHON 1

5 Pemenne HepaBeHCTB €  OJHOM  NEpPEeMEHHOH. | 5
HucnoBsle MPOMEKYTKH

6 CucTeMbl TUHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM | 5
KonTtponbras padota Ne 1 1

I'nasa 2 38

Keaaparnunasi pyHKkumus

7 [ToBTOpEHUE U pacmiupeHue cBeleHU 0 GyHKIINU 3

8 CoiicTBa (hyHKIMH 3

9 Kak mocrpouts rpaduk ¢ynkuumum y = kf(x), ecam | 3
W3BECTEH rpadguk byHKIIUN
y =f(x)

10 Kak mnoctpouts rpaduku ¢yukmuit 'y = fix) + b |4
uy = f(x + a), ecnu u3BecTeH rpaduk GyHKIUU y =
fx)

11 KBanparuunas ¢pynkius, e€ rpaduk u cBoicTBa 6
KontponbHas padorta Ne 2 1

12 Pemienue kBapaTHbIX HEPABEHCTB 6

13 Cucremspl ypaBHEHUH C IBYMS IEPEMEHHBIMU 6

14 Pemienne 3agady  c MOMONIBIO CHUCTEM YpaBHEHUU | 5
BTOPOM CTENIEHU
KountponsHas padota Ne 3 1

I'naga 3

JIeMeHTBI IPUMEPHOM 20

MAaTeMaTHKHU

15 MaremaTnueckoe MOJEINPOBAHNE 3

16 [IponeHTHBIE pacyYETHI 3

17 [TpubnnxEHHbBIE BEIYNCICHUS 2

18 OcHOBHBIE TpaBUIIa KOMOUHATOPUKU 3

19 YacToTa ¥ BEpOATHOCTh CIy4alHOTO COOBITHS 2
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Ne
Conepxxanue yueOHOro Marepuaja KoauvecTBo yacos
naparpaga
20 Knaccuueckoe onpenenenre BEpOSATHOCTH 3
21 Hauanbnbie cBenieHus | 3
O CTaTHCTHKE
KonTponsHas padora Ne 4 1
I'naea 4
YucaoBbie 17
NOCJIe/I0BaTeIbHOCTH
22 Yucnossle OCIEI0BATEILHOCTH
23 Apudmernueckas nporpeccus
24 Cymma n  TepBbIX  WIEHOB  apuMeTnyeckoit
MPOTPECCUU
25 I'eomerpuueckas nmporpeccust 3
26 CyMma n  M[EpBBIX  YJIEHOB  T€OMETPUYECKOH | 2
MPOTPECCUU
27 Cymma O6eCKOHEYHOM reoMeTpuYecKol Mporpeccuu, y | 2
KoTopoil [ q| <1
KonTpomasnas pabora Ne 5 1
IToBTOpEHUE
M CHCTEeMATH3ALHA 7
yueOHOro MmarepuaJjia
VYrpaxHeHus Uil IOBTOPEHUs Kypca 9 kiacca 6
KontponbHas padorta Ne 6 1

I'eomerpus. 7 kiace
(2 yaca B Henenro, Bcero 68 yacoB)

Homep Conepxanue yueOHOro
KoanuyecTBo 4yacos
naparpadga MarepuaJjia
I'nasa 1 Tlpocreiimme reoMeTpu4yecKmne (¢urypsi 15
U MX CBOMCTBA
1 Touxku u npsMbIe 2
2 Otpe30k U ero yiMHa 3
3 JIyu. Yron. U3mepenue yrios 3
4 CMexHbIe U BEPTUKAJIBHBIE YTJIBI 3
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Homep Coaepixanue y4eOHOro
naparpada | matepnana KoaunuyectBo 4yacos
5 [IepnieHquKyIsIpHBIE IPSIMBIE 1
6 AKCHOMBI 1
[ToBTOpEHUE U cucTemaTH3anus yueOHOTO MaTepuaa 1
KonTtposnenast padora Ne 1 1
I'naga 2 18
TpeyroabHuku
7 PaBHbIC TPEYrOJbHUKH. Bricora, MeauaHa, | 2
OucceKkTpuca TpeyrojibHUKa
8 [TepBrrit " BTOPOM MPU3HAKU paBeHCTBaA | 5
TPEYTrOJIbHUKOB
9 PaBHOOEIpEHHBIN TPEYTrOIHHUK U €r0 CBOWCTBA 4
10 [Ipu3Haku paBHOOEIPEHHOTO TPEYTOJbHUKA 2
11 Tpetnil npu3HaK paBeHCTBA TPEYTOJIbHUKOB 2
12 Teopemsbl 1
[ToBTOpEHUE U cucTemMaTH3aus y4eOHOTO MaTepuaa 1
KonTtponbnas pabora Ne 2 1
I'nasa 3 16
IMapanseabHblie npsiMmbie. CymMMa yIJIOB TPeYroJibHUKA
13 [TapannensHble IpsiMBbIE 1
14 [Ipu3Haky nmapamieabHOCTH IPSIMBIX 2
15 CBoiicTBa napayyIeIbHbIX IPSIMBIX 3
16 CymMa yriioB TpeyroJibHUKa 4
17 [IpsAMOYTOIBHBIN TPEYTOJIBHUK 2
18 CBoiicTBa IPSIMOYTOJILHOTO TPEYTOJIbHUKA 2
KontponbHas padorta Ne 3 1
I'nasa 4
OKpyKHOCTBH U KPYT. 16
I'eomeTpuueckue MOCTPOEHUs
19 I'eomeTrpuueckoe Mecto Touek. OKpYKHOCTb U KPyT' 2
20 Hekotopeie cBoiicTBa okpyxkHOcTU. KacatenbHas K
OKPY>KHOCTH
21 OnucanHast ¥ BIMCAHHAs OKPYKHOCTH TPEYrOJIbHUKA 3
22 3aauu Ha IOCTPOEHUE 3
23 MeTol reoMeTpuYecKHX MECT TOYEK B 3ajadax Ha | 3
IIOCTPOEHHE
[ToBTOpEHUe U cucTeMaTH3anus y4eOHOro MaTepuaa 1
KonTtposnsHas padota Ne 4 1
O6o0menne 3
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Homep Coaepixanue y4eOHOro
naparpaga | MaTepuaJja

KoaudecTBO 9acoB

n CUCTEMaTU3aludA
3HAHMH Yaamuxcs

VYnpaxxHeHus 1 TOBTOPEHHUS Kypcea 7 Kiacca

Kontponbnas padora Ne 5

I'eomeTpus. 8 kiaacc
(2 gaca B Heznemto, Bcero 68 yacoB)

Jl;{‘;parpa ba Coaep:xkanue yueOHOro MaTepuajia KosnnuectBo 4yacos
Iloemopenue ------ 3 uaca 3
Yeroipéxyroabuuxku I nasa 1 22
1 YeThIpEXYroJIbHUK U €r0 DJIEMEHTHI 2
2 [Tapannenorpamm. CBoiicTBa mapajeaorpaMma 2
3 [Ipu3naku napaienorpaMmma 2
4 [IpssMoyronpHUK 2
5 Pom6 2
6 Ksagpar 1
KonTtponbras padoTa Ne 1 1
CpenHsisi TMHUS TPEYroJIbHUKA 1
Tpaneuus 4
LlenTpasibHbIE U BIMCAHHBIC YTJIbI 2
10 BnucanHubie 1 onMcaHHbBIE YETHIPEXYTOJIbHUKHU 2
KonTtponbHas padora Ne 2 1
I'naea 2 15
ITonoOue TPeyroJiLHUKOB
11 Teopema @aneca. Teopema 0 NPONOPUUOHAIBHBIX | 5
OTpe3Kax
12 [TogoGHbBIE TPEyroJbHUKH 1
13 [TepBslii mpu3HaK M0100US TPEYTOJIHHUKOB 5
14 Bropoii u Tpetnii npu3Haku N0J00Ms TPEYroJbHUKOB 3
KonTtponpHas padora Ne 3 1
I'naga 3
Pemenne NPSIMOYTOJIbHBIX | 12
TPEYroJbHHUKOB
15 Merpuueckue COOTHOLIEHUS B NIPSIMOYTOJIBHOM | 1
TPEYTOJIbHUKE
16 Teopema [Tudaropa 3
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Ne
Coaepikanue yueOHOro MaTepuajia KonunuyectBo 4yacos
naparpadga
KonTtponsHas padora Ne 4 1
17 Tpuronomerpuueckue  ¢pyHkuum  octporo  yria |3
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
18 Pemenne npssMoyroiabHbIX TPEYroJbHUKOB 3
KonTtponsHas padora Ne 5 1
I'nasa 4
MHOroyroJibHUKH. 10
IInomaas MHOTOYroJLHUKA
19 MHOrOoyrojapHuKH 1
20 [Tonsarue momamu 1
MHOTOYTOJIbHUKA.
[Inomane npssMoOyroiabHUKa
21 [lnomane mapamnenorpamMmma 2
22 [lnomane TpeyroJbHUKA 2
23 [Inomane Tpanenuu 3
KounTtponsnas pabora Ne 6 1
IloBTOpPEHHE
U cucTeMaTH3auus 6
yueOHOro MmarepuaJjia
YnpaxkHeHus 711 TOBTOPEHUS Kypcea 8 Kiacca 5
KonTtponbras padorta Ne 7 1

I'eomerpus. 9 kaace
(2 gaca B Henmenro, Bcero 68 4.

Homep

Conep:xaHnue y4e0OHOro MmaTepuaja Kosn4yecTBo yacoB
naparpadga
I'nasa 1 16
Pemenne TpeyroJibHUKOB
1 CuHyc, KOCHMHYC, TaHT€HC M KOTaHIeHC | 2

yria oT 0" mo 180°
2 Teopema kocuHycOB 3
3 Teopema cunycoB 3
4 Pemenue TpeyroapHuKoB 3
5 Qopmynbl A HaxOXKICHWs IUiomaau | 4

TpPEYroJbHUKA

KonTtponpHast padota Ne 1 1
I'nasa 2

8

IIpaBWiIbHBIE MHOIOYTOJbHUKH
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Homep

Conepxxanue yueOHOro Marepuasa

KoaudecTBO 9acoB

naparpaga
6 [IpaBunbHBIE MHOTOYIOJBHUKM H  UX | 4
CBOMCTBA
7 Jnuna okpyxHoctu. [Ltomans kpyra 3
Kontponbnas padora Ne 2 1
I'naea 3
JdexapToBbl 11
KOOPAMHATHI HA MJIOCKOCTH
8 Paccrossnue wmexay naByms ToukamMu ¢ | 3
3aJJaHHBIMH KoopauHaTtamMu. KoopaumHaTer
CepeNHBI OTpe3Ka
9 VYpaBHeHue burypsi. VYpasuenue | 3
OKPYXHOCTH
10 VYpaBHeHME MpsAMOi 2
11 VYrnoBoit ko3 unrueHT npsMoit 2
Kountponsnas padora Ne 3 1
I'nasa 4
12
BexkTopbl
12 [Tonsatue BexTopa 2
13 Koopaunats! BekTOpa 1
14 CrnoxeHue ¥ BBIYUTaHHE BEKTOPOB 2
15 YMHOX€EHHE BEKTOpa Ha YUCIIO 3
16 CkansipHO€ IPOU3BEICHUE BEKTOPOB 3
Kontponbras padora Ne 4 1
I'nasa 5
I'eomeTpuueckue 13
npeoodpazoBaHus
17 IBuxenne  (mepemenieHue)  ¢Gurypsl. | 4
[TapannensHblil mepeHoc
18 OceBass ¥ UeHTpallbHAasg CUMMETpuUH. | 4
IToBopot
19 I'omotertus. [Tonobue duryp 4
KonTponeHas padota Ne 5
IToBTOpEHUE
H CHCTEeMATH3aIsA 8
y4eOHOro Mmarepuasa
VYnpaxHeHus a1 IOBTOPEHUs Kypca 9 kiacca 7
KonTtponeHas padota Ne 6 1
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