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PaGouasi nporpamMmMma cocraBJieHa HA OCHOBAHMHU:

e apTOpckoii mporpammel A.I'. Mep3msika, B.b. [Tononckoro, M.C. fxup, E.B. bymko mo maremaruke 1yist 5-9 kiiaccoB 001eo0pa3oBaTeIbHBIX
YUPEKACHUH, KOTOpasi BXOJUT B €MHBIA PeecTp NPUMEPHBIX OCHOBHBIX 00pa30BaTEIbHBIX IPOTPAMM;

¢ pyHIaMEeHTaIBLHOTO sJIpa coepKaHusl 001Iero o0pa3oBaHus;

e YcTaBa IKOJIbI U JIOKAJIbHBIX aKTOB OV

¢ Yyebnoro miana MbOY T'eopruesckoit OOILI.
e KoHuenuuu pa3BuTHsi MareMaTuueckoro oopaszoanus B Poccuiickoit @enepaunu ot 10 Hos10ps 2016r.

e TpeOOBaHUI K pe3yJabTaTaM OCBOEHHUS 00pa3oBaTelIbHON IpPOrpaMMbl OCHOBHOIO 00LIero oOpa3oBaHuUs, IPEJICTABICHHBIX B (enepaabHOM
rOCYJapCTBEHHOM CTaHIapTe OCHOBHOTO OOIIEro 0Opa3oBaHUs C YUYETOM MPEEMCTBEHHOCTH C MPUMEPHBIMH IPOTpaMMaMH Il HA4albHOTO OOIIETro
00pa3oBaHMs 110 MaTEMATUKE.

IInanupyemble pe3yJbTaThl 00yUeHHs MaTeMaTHKe B 5-6 Kiaccax
1. Apudpmernxa

ITo okOHYAHUM U3YUYEHHS KYPCA YYAIIUHCH HAYYUTCSH:

-IIOHUMATh OCOOCHHOCTH JIECATUYHON CUCTEMbI CUHCIICHUS;

-HUCITI0JIB30BAaTh IIOHATHUS, CBA3aHHBIC C JCIIMMOCTBIO HaTypaJ'II)HI)IX YHUCCII,

-BBIpa)KaTh YKCIa B OKBUBAJICHTHBIX (JOpMax, BEIOMpasi HanOoee MOIXOAIIYI0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYaIlNH;

-CpaBHHUBATh U YIOPSIA0YUBATL pAllHOHAJIbHBIE YUCIIA;

-BBITNOJHATH BBIYUCIICHUS C PallUOHAJIBHBIMU YUCIAMHU, COUYETAsl YCTHBIE U MUChbMEHHBIE TPUEMBI BEIYMCIICHUM, IPUMEHATH KaJIbKYISTOP;

- UCITIOJIB30BAaTh ITOHATUS U YMeHI/ISI, CBSI3BAHHBIC C HpOHOpI_[I/IOHaJ'H)HOCTI)IO BEJINYNH, HpOHeHTaMI/I, B X0I¢€ pemeHI/m MaTEeMaTUYCCKUX 3a/1a4 U 3a1a4 U3
CMEXKHBIX IPEAMETOB, BBIIOJIHATH HECIOKHBIE TPAKTUUECKHUE PACUETHI;

- aHaJIM3UPOBATh IrpaUKK 3aBUCUMOCTEN MEX]ly BEIMYMHAMHU (pacCcTOSTHUE, BpeMsl, TeMIlepaTypa | T.I1.).

Yyammiics moJy4uT BO3MOKHOCTD:

- IOBHAKOMMUTHCS C ITO3UITMOHHBIMHU CHUCTEMaMU CUHUCICHUS C OCHOBAaHUAMU, OTIIMYHBIMHU OT 10,

- yrayOuTh M pa3BUThH MPEICTABICHHS O HATYPAJIbHBIX YHCIaX U CBOMCTBAX AETUMOCTH;

- Hay4UThCS UCIOJIB30BaTh MPUEMBI, PAllHOHATIN3UPYIOLINE BBIYUCIIEHUS, TIPUOOPECTH HaBbIK KOHTPOJIMPOBATh BBIYMCIIEHNUS, BBIOUPAsI MOAXOASIIUHN [T
CUTYallUU CIOCO0.



2. Yucaosble U OyKBeHHbIE BbIPAKeHUs. Y PaBHEHUS.
ITo oxOHYAHNM U3YUYEHHS KYPCA YYAIIMHCA HAYYUTCS:

- BBIIIOJIHATH onepam/m C YU CJIOBBIMHU BBIpa)KeHI/ISIMI/I;
- BBITIOJIHATH TTpeoOpazoBaHusi OYKBEHHBIX BBIPAKEHHH(PACKPBITHE CKOOOK, MMPUBEICHHE IMOJOOHBIX ClIaracMbIX);
- pelaTh JIMHEHbIC YpaBHEHUS, PEIIaTh TEKCTOBBIC 3a/1a4l aNreOpandecKuM METOIOM.
Yyammiicst MOJy4YUT BO3MOKHOCTh:
- Pa3BUTH MPEJCTABICHHS O OYKBEHHBIX BBIPAKEHUSIX U UX MPEOOPA30BAHUSAX;
- OBJIQJICTh CIEIUATBHBIMH MPUEMAMH PEIICHUS YpaBHEHUH, TPUMEHSTH anmnapar ypaBHEU Il pelIeHUsT KaK TEKCTOBBIX, TaK M MPAKTHYECKUX 3a]1a4.

3. TI'eomerpuueckue ¢purypol.U3mMepenne reomeTpuyecKux BeJTHIHH

ITo okOHYAHUM U3YUYEHHS KYpPCa yYalUMiCHd HAYYUTCH:
- pacrmo3HaBaTh Ha YepTekKax, pUCYHKaX, MOJIESIX U B OKPY)KAIOIIEM MUPE IJIOCKHE U TPOCTPAHCTBEHHbIE TeOMETPHUECKHEe (DUTYPBI U UX AIIEMEHTHI;
- CTPOUTH YIJIbl, ONPEAEIATh UX IPALYyCHYIO MEPY;
- pacrmo3HaBaTh U U300paxkaTh pa3BEPTKU KyOa, MPSIMOYTOJIBHOTO MapauieNenumneaa, MpaBmIbHON MUpaMuIbl, HUIUHAPA U KOHYCA,
- OIPEJIENISTH I10 JIMHEHHBIM pa3MepaM pa3BEPTKU GUTYPHI JIMHEWHBIC pa3Mepbl caMoil (PUTypsl 1 HA000pOT;
- BBIYHUCIIATH 00BEM MPSAMOYTOJIBLHOTO Mapalljiesienumesa u Kyoa.

Yyammiics moJy4YuT BO3MOKHOCTh:
- HayYUTHCS BBIUUCIATH 00BEM MPOCTPAHCTBEHHBIX T€OMETPHUUECKHUX (UTYP, COCTABIEHHBIX U3 MPSIMOYTOJIbHBIX MapauIeIenUIe/I0B;
- YIJIyOUTh ¥ Pa3BUTH MPEACTABICHUS O MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (DUTYpaX;
- HAYYUTHCS IPUMEHSATD IIOHATUE PA3BEPTKU ISl BBIIIOJHEHUS TPAKTUYECKUX PACUETOB.

4. DJileMeHTBI CTATHCTHKH, BepOATHOCTH. KoMOMHaTOpHBIE 3a124H.
ITo okoHUYaHMM U3y4YeHHUs] Kypca yYaluiics HAy4YuTCs:
-MCII0JIb30BaTh MPOCTEUIINE CIIOCOOBI PEACTABICHUS U aHAIN3a CTATUCTHYECKUX JTAHHBIX;
- peuiaTtb KOM6I/IHaT0pHLIe 3aa4l Ha HaXO0XICHUEC KOJINYCCTBa 00BEKTOB WU KOM6I/IHaHI/II\/'I.
Yyammiics moJy4uT BO3MOKHOCTD:
- MpuOOpecTy NMepBOHAYANIbHBIN ONBIT OpraHU3aluy cOopa JAaHHBIX MIPU MPOBEIEHUH OIpoca OOIIECTBEHHOIO MHEHUS, OCYLIECTBIISITh UX aHAU3,
NIPEJCTABIATh PE3yIbTAThI ONPOCA B BHUJIE TAOJIHUIIBI, IUArPAMMBI;
- HAYYUTBHCA HCKOTOPBIM CIICTIHAJIbHBIM HpI/IéMaM pemicHuA KOM6I/IHaTOpHBIX 3a1a4.

IInanupyemble pe3yJbTaThl H3y4eHHs aaredpnl B 7-9 kiaccax

«»  AnreOpanuecKue BhIPAKECHHUS

BblnyCKHuK Haywumcs:




®  OIEPHUPOBATH MOHATHIMH «TOKICCTBOY, «TOXKICCTBEHHBIE IPEOOPA30BAHUS», PELIATh 33]auH, COJICpIKaIIne OyKBEHHbBIE TaHHBIE, pa0OTaTh C
dhopmynamu;

®  OIEPUPOBATH MOHATHEM KBAJIPATHOTO KOPHS, IPUMEHSTH €T0 B BBIYHCIICHUSX;

®  BBINIOJIHATH IPEOOPA30BAHUS BBIPAKCHHI, CONEPIKAITUX CTEIICHH C IEIBIMU TIOKA3aTeIISIMUA U KBaIPATHHIC KOPHHU;

®  BBINOJIHATH TOX/JECTBEHHBIC TIPE0OPa30BaHUs PAIlMOHAIBLHBIX BRIPAKCHUH Ha OCHOBE MPABWII JACUCTBUI HaJl MHOTOWICHAMH U aJITeOpandecKUMU
Ipo0siMu;

®  BBINOJIHATH PA3JI0KECHUE MHOTOYJICHOB HA MHOYKUTEIIH.
BoinyckHuk noayuum 603mMo0iCHOCHIb:
®  BBINOJIHUTH MHOTOIIATOBBIC MPEOOPA30BAHMSI PAIIMOHALHBIX BRIPAKCHUH, TPUMEHSIS IIMPOKUH BHIOOP CIIOCOOOB M MTPUEMOB;

® [IPUMCHATH TOXKICCTBCHHBIC Hp606pa3OBaHI/I$I JJI1 pCHICHUS 3aiad U3 Pa3JIMYHbIX PAa31CJIOB Kypca.
3

¢ YpaBHeHUS
Buvinycknuk nayuumca:

e pemarb OCHOBHBIE BUJIbI PALIMOHAIIBHBIX YPABHEHUHN C OJTHOM IIEPEMEHHOM, CHCTEMBI IBYX YPaBHEHUH C IBYMsl [IEPEMEHHBIMY;
® [IOHMMAaTh YpPaBHEHME KaK BXKHEHIIIYI0 MATEMaTHUECKYI0 MOJIENb IS OMIMCAHUS U U3yUeHHs pa3HOOOPa3HbIX pPEalbHbIX CUTyalluH, peraTh
TEKCTOBBIE 3a/1a4M aIreOpanyecKuM METOI0M;
® [IPUMEHSATH rpaduuecKre MpeACTaBICHUs sl UCCIIEJOBaHUS YPaBHEHUH, NCCIEI0BAaHMSI U PELIEHUs] CUCTEM YPaBHEHHH ¢ IByMsI IE€pEeMEHHBIMHU.
Buvinycknuk nonyuum 603MO0MCHOCHIb:
e OsBiageTh crienUaIbHBIMU IPUEMAaMU PELLIEHUS] YPABHEHUM U CUCTEM YPABHEHMI; YBEPEHHO NPUMEHSATH alllapaT ypaBHEHUN Ul PEILICHUS
pa3HOOOpa3HbIX 33J]a4 U3 MATEMAaTUKH, CMEKHBIX NTPEIMETOB, MPAKTHKH;
e [IpumeHsTh rpaguueckue MpeacTaBiIeHUs ISl MCCIIeI0BaHUsl YPaBHEHUH, CHCTEM ypaBHEHUH, cofepkKallux OyKBeHHbIe KO3 (PUIIUEHTHI.
% HepaBencrBa
Buinycknuk nayuumcs:
e [loHMMaTh TEPMHHOJIOTHIO M CHMBOJIMKY, CBSI3aHHYIO C OTHOIIEHUEM HEPAaBEHCTBA, CBOWCTBA YNCIOBBIX HEPABEHCTB;
e PemaTh IMHENHBIE HEPABEHCTBA C OJTHOM NMEPEMEHHON U UX CUCTEMBI; pelllaTh KBapaTHbIE HEPABECTB C ONOPOM Ha rpaduyecKue NpeCTaBICHuUs;
e [IpumenHATH anmapaT HEPABEHCTB JJI PELICHUS 3a/1a4 U3 Pa3Iu4HbIX PA3eiIOB Kypca.
Buinycknuk nonyuum 603mo03cHoCHIb:
e OBgiagerh pa3InYHBIMU IPUEMAMH JOKa3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSThH alapaTHEPABEHCTB /IS peIlieHUs] pa3HO0Opa3HbIX
MaTeMaTUYeCKHUX 3a/1ad, 3aJ1a4 U3 CMEXHBIX [IPEAMETOB U NIPAKTUKU;
e [IpumensaTh rpapuueckue mpeacTaBiIeHus ISl KCCIe0BaHUsl HEPABEHCTB, COIEPKAIUX OyKBEHHBIE KOA((DUIIMEHTHI.
% YuclioBble MHOXKECTBA




Buvinycknuk nayuumcs:
[TonnMaTh TEPMUHOJIOTHIO U CUMBOJIMKY, CBA3aHHbIE C IOHATUEM MHOXKECTBA, BBIMOJIHATH ONIEPALIMHA HaJl MHOXKECTBAMH;

Hcmonbs30BaTh HavYaIbHBIC MMpCACTABJICHUA O MHOXKCCTBC [[ef/'ICTBI/ITCJIBHBIX YUCCII.

Bbll’lyCKHllK nojiyuum e603MOICHOCHIb:

Pa3BuBaTh npeacTaBieHuE O MHOKECTBAX;
Pa3BuBaTh npeacTaBieHUE O YUCIIE U YUCIOBBIX CUCTEMAX OT HATypPaJIbHBIX YUCEIl 0 ACHCTBUTEIHHBIX; O POJIH BHIYMCICHUH B MPAKTUKE,
Pa3Buth 1 yriryOuTh 3HaHUS O IECATHYHOMN 3aIMCH JACHCTBUTEIBHBIX YHCEI(IIEPUOINICCKIE U HETIEPUOINICCKUE IPOOH )

% DyHKIMH
Buvinycknuk nayuumcsn:
[ToHMMAaTh U UCIIOJIB30BaTh (PYHKIIMOHATBHBIC MOHATHUS.A3BIK (TEPMUHBI, CAMBOJIMYECKHE 0003HAUCHHS);
Crtpouts rpadvKe dJI€MEHTAPHBIX (PYHKIIHIA, UCCIIC0BATH CBOMCTBA YUCIIOBBIX (DYHKIIMH HA OCHOBE M3YYCHHSI IOBEJACHHS UX TPAPUKOB;
[Tornmarh GyHKINIO KaK BAXKHEUIITYIO MATEMAaTUIECKYIO MOJICIb JJIsI OTIMCAHUS ITPOIIECCOB U SIBJICHUN OKPY)KAOIIET0 MUPA, TPUMCHSITh
(YHKIIMOHATBHBIN SI3BIK JUISI OTTUCAHKS M MCCIICIOBAHMS 3aBUCUMOCTEH MEXTy (PH3NICCKUMH BEIIMIMHAMH,
[ToHrMaTh U UCIOJB30BATH SA3BIK MOCICI0BATEIBHOCTESH (TEPMHUHBI, CHMBOJIMYECKHE 0003HAYCHHS)
[TpumensTh GopMysbl, CBS3aHHBIE C ApUPMETHUECKON U T€OMETPUUYECKOM MPOTrpeccusiMU, U anmnapaT, chOpMHUPOBAHHBIN MPU U3YYEHUU APYTUX
pa3aenoB Kypca, K PEIHISHHIO 337ad, B TOM YHCJE ¢ KOHTEKCTOM U3 PEalbHOM JKU3HH.

Buinycknuk nonyuum 603moxucHoCHb:

[IpoBoaNTH HcCIENOBaHUS, CBSI3aHHBIE C U3YUEHUEM CBOMCTB (DYHKIIMU, B TOM YHCIIE C UCIIOJIb30BAaHHEM KOMITBIOTEPA; Ha OCHOBE I'paUKOB
W3YYEeHHBIX (PYHKIUN CTPOUTH OoJiee clokHble Tpaduku (KyCOUHO-3aJaHHbIe, C BBIKOJIOTHIMA TOUKAMH U T.1I. );
Hcnonw3oBarh PyHKIIMOHAIBHBIC TIPEJACTABICHHUS] U CBOMCTBA (PYHKIIMU PEIICHHS MaTeMaTHYECKHUX 3a/1a4 U3 Pa3IMYHBIX Pa3/eioB Kypca;
Pemate koMOMHUpPOBAHHBIE 337]a4M ¢ TPUMEHEHUEM (POPMYJT N-TO WICHA U CYMMBI MIEPBBIX N YICHOB apU(PMETHIECKON 1 T€OMETPUIECKOM
MPOTrpeCcCUil, TPUMEHSIS ITPU ATOM aIlapaT ypaBHEHUH U HEPABEHCTB;
[Tonnmarth apupMETHIECKYIO U TEOMETPUUYECKYIO TIPOTPECCHH KaK (DYHKIIUM HATYypaJbHOTO apryMEHTa; CBSA3BIBATH apH(PMETHUECKYIO IPOTPECCHIO C
JINHEMHBIM POCTOM, T€OMETPUUECKYIO - C SKCIIOHEHIIHAIBHBIM POCTOM.

¢ DIIeMEeHTHI IPUKIATHON MAaTEMATHKN

Buinycknuk naywumcesn:
Hcnonb30Bath B X0/I€ pelIeHUs 3a/1a4 3JIEMEHTapHbIE MIPE/ICTABICHUS, CBA3AHHbIE C MPUOIMHKEHHBIMHU 3HAUEHUSIMHU BEJIMYUH;
Vcnonb30Bathk NpocTeiime crnocoObl MPeCTaBICHHs U aHATN3a CTATUCTUYECKUX JTAHHBIX;
HaxoauTh OTHOCHTENBHYIO YAaCTOTY U BEPOSATHOCTH CIYy4ailHOTO COOBITHS;



PemraTe KOM6I/IHaTOprIe 3aJa4M Ha HAXOXACHUEC YHnClia 00BEKTOB WU KOM6PIH3L[HI>1.

Bbll’lyCKHllK nojiyuum 603MONICHOCHIb:

[ToHSTH, YTO YHCIIOBBIC JAHHBIE, KOTOPHIE HCIIOIB3YIOTCS IS XapaKTEPUCTUKN 00BEKTOB OKPYKAIOIIEr0 MUPA, SIBISIOTCS TPEUMYIIECTBEHHO
NPUOIMKEHHBIMHU, YTO TIO 3aITUCH MPUOIMKEHHBIX 3HAYCHUH, COJIEPIKAIUXCS B MHPOPMAITMOHHBIX HCTOYHUKAX, MOXHO CYIUTh O TIOTPEIIHOCTH
MIPUOTMKCHHUS;

[ToHSTH, YTO MOTPEIIHOCTH PE3YIbTaTa BHIYUCICHUH JOKHA OBITH COM3MEpPUMA C MTOTPEIIHOCTHIO MCXOIHBIX JaHHBIX;

[TproGpecTy epBOHAYATBHBIN OTBIT OPTAHU3AIMH COOpa NaHHBIX TPH MIPOBEICHUH OIPOCca OOIIECTBEHHOTO MHEHHUS, OCYIIIECTBIISTh UX aHATU3,
MIPEJICTABIIATh PE3YJIBTATHI ONIPOCa B BUJIE TAOJIHUIIBI, TUATPAMMBIL;

[TproOpecTy ONBIT MPOBENCHUS CIYYalHBIX SKCIIEPUMEHTOB, B TOM YHUCIIE C TOMOIIBI0 KOMIIBIOTEPHOTO MOJCITUPOBAHUS, HHTEPIIPETAIIUN UX
PE3YNIbTaTOB; HAYYHTHCS HEKOTOPHIM CIICIIUATBHBIM PUEMaM PeIieHUsI KOMOMHATOPHBIX 3a]1a4.



IInanupyemMble pe3yJbTaThl H3yYeHHs] FTeOMeTPUH B 7-9 Kiaccax

X I'eomerpuueckne d)I/IFVDBI

BbInyCKHUK HAYy4YUTCS

[Tonb30BaTbCs SI36IKOM T€OMETPUU JJII OMMCAHUS MTPEAMETOB OKPYKAIOIIEr0 MUPA U UX B3AUMHOTO PACIIOJIOKEHUS;

Pacrio3naBath 1 n300pakaTh Ha YEPTEKAX U PUCYHKAX TreOMETpUIECKUEe PUTYpPhI U UX KOMOWHAINY;

Knaccudunupoats reomeTpudeckue GUrypsl;

Haxoauth 3Ha4eHUS AJIMH JTUHEHHBIX 2JIEMEHTOB (DUTYP M KX OTHOIIICHHUS, TPalyCHYIO Mepy yriioB oT 0 1o 180°, mpuMeHsisi onpeieieH s, CBOMCTBA
Y IPU3HAKU QUTYP U UX JIEMEHTOB, OTHOIIECHUS GUTYp (PaBEHCTBO, MOJ00ME, CHMMETPHS, [IOBOPOT, MapaJlICIIbHBIN ITePeHOC);

OnepupoBarh ¢ HaYaIbHBIMU MOHATHSIMHI TPUTOHOMETPHH U BHITIOIHATH 2JIEMEHTAPHBIC OTlepaliu HaJl QYHKIUSMU YIIIOB;

Jloka3bpIBaTh TEOPEMBI;

Pemarp 3a1aun Ha TOKA3aTEIBCTBO, OMUPASICh HA N3YYCHHBIC CBOWCTBA (DUTYP M OTHOIICHUH MEKIY HUMH M IPUMEHSISI H3y4YECHHBIC METO/TBI
JI0Ka3aTeNIbCTBA;

Pemiate HecnoxHbBIE 3a/1a4M HA TTOCTPOCHUE, IPUMEHSISI OCHOBHBIE QJITOPUTMBI IIOCTPOCHUS C MIOMOIIBIO IUPKYJIS U TUHEUKH;

Pemarsn HpOCTGﬁH.IHC IIAHUMCETPUYCCKHC 3a/lavuH.

BLIHyCKHI/IK MOJYYIMT BO3MOKHOCTD

OBnazieTb METOAAMU PELICHNUs 3a7a4 Ha BEIYUCIEHHE U I0KA3aTeNIbCTBO: METOI0M OT MPOTUBHOTO, METOJIOM I10J100Us1, METOJIOM Iepedopa
BAPUAHTOB U METOJOM I€OMETPUYECKUX MECT TOUYEK;
[Ipro6pectu ONbIT MPUMEHEHHS aNTe0panyecKkoro ¥ TPUTOHOMETPUUECKOro anmnapaTta u uael ABMKEHUS [IPH PElIeHUH T€OMETPUUYECKUX 3a/1a4;
OBnazeTh TPaJUIIMOHHON CXeMOH pellleHus 3aJja4 Ha TTOCTPOEHHUE C MTOMOIIBIO LUPKYJIS U JIMHEHKU: aHaIU3, MMOCTPOEHHE, J0KA3aTeIbCTBO U
UCCIIEIOBAHMUE;
Hayuutbcs pemarts 3aaui Ha HOCTPOSHHUE METOI0OM F€OMETPUUECKHUX MECT TOUEK U METO/I0M 1010015
ITpuobpectu OMBIT UCCIETOBAaHUS CBOMCTB TNIAHUMETPUUYECKUX (DPUTYP C MTOMOIIBbIO KOMIBIOTEPHBIX ITPOrPaMM;
[IproGpecTy ONBIT BHIMOIHEHUS IPOEKTOB.

% V3MepeHHe reOMETPUYESCKUX BEIHYHH

BbInycKHUK HAYYHTCSH

Hcnonb30Bath cBOICTBA U3MEpPEHUS JUIMH, YITIOB U TUIOIIAAEH MPU PEeUICHUH 3a/1a4 Ha HaX0XACHHUE JJIMHBI OTPE3Ka, IJTMHBI OKPYKHOCTH, JITTHHBI
IYT'H OKPY’KHOCTH, T'PaJyCHOI MEpHI yria;

BbruncnsaTe miiomaay TpeyrojibHUKOB, TPSIMOYTOJIBHUKOB, Tpaleluuid, KpyroB U CEKTOPOB;

BbruncnsaTe AMHY OKPYKHOCTH M IIMHY AYTH OKPYKHOCTH;



e BbIUNCIATh AIMHBI JTMHEHHBIX 3JIEMEHTOB (DUIYp U UX YIJIbl, UCIIOJIB3Ys U3y4EeHHBIE (OPMYJIbI, B TOM YKCie (POPMYIIbI JUIMHBI OKPYKHOCTH U
JUIMHBI YTU OKPYKHOCTH, (hOpMyJIbl IUIOIAAEN GUryp;
e Pemats 331a4n Ha T0KA3aTEIBCTBO C UCMOIB30BAaHUEM (POPMYIT JUIMHBI OKPY>KHOCTH M JITUHBI IYTH OKPYXKHOCTH, (hopmyn uromaaent puryp;
e PemaTh npakTuyecKue 3a7auu, CBI3aHHbIE C HAX0XK/IEHUEM T€OMETPUYECKUX BEIUYMH( UCIOJIb3YsI IPU HEOOXOAUMOCTH CIIPAaBOYHUKH U
TEXHUYECKUE CPE/ICTBA).
BbInyCKHUK HOJIY4YHT BO3MOKHOCTD HAYYUThCH:
e Bpruucnats miomanu GUryp, COCTaBICHHbBIX U3 ABYX WX 00Jiee MPSMOYTOJIbHUKOB, MapajieIorPaMMOB, TPEYTOJIbHUKOB, KPyTa U CEKTOPA;
e BplunciaTh mioniaau MHOTOyroJabHUKOB, UCIIONIB3Ysl OTHOLICHHSI PABHOBEIMKOCTH M PAaBHOCOCTaBJICHHOCTH.
e [IpumensaTs anredpanuecKuii U TPUTOHOMETPUYECKU anmapar U UJeu JIBUKEHUS IIPU PEILIeHUH 3a/1a4 Ha BBIYHUCIICHUE IUToLaiei
MHOT'OYTI'OJIbHUKOB.
% KoopauHatsr
BbinmyckHUK HayuyHuTCS
e BplunciATh JIMHY OTPE3Ka 10 KOOPAUHATAM €r0 KOHIIOB; BBIYUCIIATH KOOPAUHATBI CEPEANHBI OTPE3KA,
e llcnosp30BaTh KOOPAMHATHBIN METOJ ULl U3YYEHHUs CBOMCTB MPSMBIX U OKPYKHOCTEM.
BbInmyCKHUK MOJIYy4YHT BO3MOKHOCTD
e OsBnageTb KOOPJAWHATHBIM METOJIOM PEILIEHNUS 33/1a4 Ha BBIUMCIICHUE U J10Ka3aTEIbCTBO;
e [IpuoOpecTu ONBIT UCTIOIB30BAaHMS KOMIIBIOTEPHBIX TPOrPaMM I aHAJIN3a YaCTHBIX CIIy4aeB B3aUMHOI'O PACIIOJI0KEHUS OKPYXKHOCTEH U NMPSAMBIX;
e [IpuoOpectu ONBIT BBITOJTHEHHS TPOEKTOB.
% BekTopsl
BbinmycKHUK Hay4YHTCH
e OnepupoBaTh C BEKTOpaMH: HAXOJAUTb CyMMY M Pa3HOCTb JIBYX BEKTOPOB, 33JaHHBIX T€OMETPUYECKH, HAXOUTh BEKTOP, PABHBII POU3BEICHHIO
33JIaHHOT'0 BEKTOpa Ha YUCIIO;
e HaxonuTh A5 BEKTOPOB, 33JaHHBIX KOOPAUHATAMHU: JUTMHY BEKTOpPa, KOOPAUHATHI CYMMBI U Pa3HOCTHU ABYX U 0o0Jiee BEKTOPOB, KOOPAMHATHI
MIPOU3BEICHUS BEKTOPA HA YUCIIO, TPUMEHSS IPU HEOOXOJUMOCTH MEPEMECTUTENIbHBIN, COUeTaTEeIbHBIN MITH paclpeleIUTeNbHbIN 3aKOHBI;
e BpMUUCIATH CKAISIPHOE TPOU3BEICHNE BEKTOPOB, HAXOUTh YrOJI MEKy BEKTOPAMH, YCTAaHABINBATH NEPIEHANKYIIPHOCTh IPSIMBIX.
BbinycKkHUK MOJIYYUT BO3MOKHOCTH
e OsBnageTb BEKTOPHBIM METOJIOM ISl pEIICHUS 3a/1a4 Ha BHIYHUCIICHHUE U JJOKa3aTeNIbCTBO;
e [IpuoOpecTu ONBIT BHITOTHEHUS TPOEKTOB.



Conep:kaHue Kypca MaTeMaTHKH 5-6 KJ1accos.

Apugpmemuxa
HartypaabHble ynciia

Psn maTypanbHbIX yrcen. [lecsaTudHas 3anuch HATYypalbHBIX yrcesl. OKpyriieHne HATYpalbHBIX YHCEI.

Koopauuarsslii jiyd.

CpaBHeHue HaTypaabHBIX uncen. CloKeHre U BRIMUTAHUE HATypallbHBIX drcell. CBOMCTBA CIIOKEHUSI.

YMHOKEHUE U JIeJICHHE HAaTypallbHBIX yncell. CBolicTBa ymMHOKeHUs. Jlenerue ¢ octarkoM. CTeneHp Yncia ¢ HaTypalbHBIM MOKa3aTelleM.
JlenuTenu v KpaTHBIC HATYpaTbHOTO yncia. Hanbonpimmii o0muii nenmurens. HanMensinee odmee kparaoe. [Ipu3Haku nenuMocT Ha 2, Ha 3, Ha 5,
Ha 9, Ha 10.

[IpocTeie 1 cocTaBHBIC yncia. PaznokeHne yrces Ha MPOCThIe MHOKHTEITN

Pemenne TeKCTOBBIX 3a/1a4 apu(PMETHUSCKUMHU CITIOCOOAMH.

OO6bIkHOBeHHBIE Tpoou. OcHOBHOE CBOMCTBO Apodu. Haxoxaenue apodu ot yncna. HaxoxaeHue uncia mno 3HaueHuro e€ apodu. [lpaBunsHbie u
HenpaBWIbHbIE Ipoou. CMelaHHbIe YHCTa.

CpaBHeHUE OOBIKHOBEHHBIX APOOCH U CMEIIaHHBIX YHcel. Apu(METHICCKHIE IEHCTBUS C OOBIKHOBEHHBIMH JIPOOSMU M CMEIITAHHBIMU YHCIIAMH.
Hecsitmunbie qpoou. CpaBHEHUE M OKPYIJICHHUE ACCSITHUHBIX Apobeii. ApudmMeTndeckue NeHCTBUS C IeCATUIHBIMU Apo0siMu. [IpuKuaKu pe3ynbTaToB
BoIuMcieHnil. [IpeacraBnenue qecATUYHOM TpoOU B BHI€ OOBIKHOBEHHOM JIpoOU U OOBIKHOBEHHOM B BUE JIECATUYHON. beckoHeuHbIe
MePUONYECKHE JeCATHUHbIE IpooH . JlecsaTuuHoe mpubamkeHne 0ObIKHOBEHHOU APOOH.

Otnomenue. [IporieHTHOE OTHOIIEHHE IBYX uncen. Jlenenue yuciia B JaHHOM OTHoIeHnr. Macirao.

[Tponopuusa. OcHoBHOE cBO¥CTBO mponopiuu. [Ipsimas u oOpaTHast TPONOPIIMOHATIEHBIE 3aBUCUMOCTH.

[Ipouentsl. Haxoxnenue npoueHToB oT unciia. HaxoxaeHue dnciia 1mno ero npoueHTaM.

Pemennie TeKCTOBBIX 334 apru(PMETHUECKUMHU CITIOCOOAMH.

PannonaJjibHble ynciia

[TonoxurenbHble, OTpULIATENbHBIE YKCTa U yucio 0.

IIpoTtuBononoXHEIE ynciIa. Mogymb dncna.

Henble uncna. Pannonansuele ynucna. CpaBHEHNE pallMOHATBHBIX Yncel. ApupMeTHueckue AeCcTBHs ¢ pallMoHaNbHBIMU YnciamMu. CBolicTBa
CJIOKEHUS U YMHOKECHMS PALlMOHAJIBHBIX YUCEL.

Koopaunatnas npsimas. KoopauHaTHas I0CKOCTb.

Be.]Il/l‘l]/lHI)I, 3aBUCUMOCTH MEKIY BEITUNYUHAMM.

EnauHunb 1TUHEL, TUI0Iaa1, 00bEMa, MacChl, BpeMEHHU, CKOPOCTH.
[TapameTpsl 3aBUCHMOCTEN MeX 1y BenuunHaMu. [IpencTaBienre 3aBucuMocTel B Bue hopmMyil. Beraucnenus mo popmynam.

YucnoBbie 1 OyKBeHHbIE BIPasKeHHsl. Y PABHEHHUS.

UYucnoBble BbIpaxeHHs. 3HaUeHHEe YUCI0BOroBbIipaskeHus. [lopsnok nelicTBril B 4MCIOBBIX BhIpakeHUsAX. bykBeHHbIe BbIpaxeHus. PackpbiTue
cko0ok. [TomoOHBIE ciaraembie, IpUBEICHUE TTOTOOHBIX ciaraeMbix. opmyIbI.



e VYpaBHenusa. Kopens ypaBHeHnusi. OCHOBHbIE CBOMCTBA YpaBHEHUM. PenieHne TeKCTOBBIX 3a/1a4 ¢ MOMOIIBI0 YPaBHEHHUM.
JJIeMeHTBbI CTATUCTUKH, BeposiTHOCTH. KoMOMHaTOpHBIE 3a1a4H.

e [IpencraBieHue JaHHBIX B BUJE TAOJIUI], KPYTOBBIX M CTOIOYATHIX AUArpaMM, TpapuKOB.

e Cpennee apupmerndeckoe. CpenHee 3HAYCHUE BETUIHHEI.

e CiyuaiiHoe coObiTHE. [[ocTOBEpHOE 1 HEBO3MOXKHOE COOBITH. Pemenne koMOMHATOPHBIX 3a71ad.
I'eomerpunueckne purypsol.isMepeHusi reomeTpu4ecKux BeJHYHH

e Ortpesok. [TocTpoenue orpeska. JlmHa oTpeska, 1oMaHou. M3mepenne IIuHbl OTpe3Ka, IOCTPOCHHUE OTpe3Ka 3aaHHON JIuHbL. [lepumerp
MHOroyrojsHuka. [limockocts. [Ipsamas. Jlyq.
VYroa. Bunel yrios. ['pagycHas mepa yria. 3mepeHue u HocTpoeHHue YIJioB € IOMOIIbIOTPAaHCIOPTHPA.
[Mpsimoyroabuuk. KBagpar. Tpeyronbuuk. Bupl TpeyroiabHUKoB. OKpY>KHOCTh U Kpyr. JlnuHa okpyxuoct. Yucio [ .
PaBenctBo ¢uryp. [lonstue u cBoiicta minomaau. [Inomane npsmoyronbpHuKa U kBaapata. [Inomanas kpyra. Ock cuMMeTpuu GUTYpHI.
Harnsoaeie npencraBieHus 0 IpOCTPAHCTBEHHBIX PUTypax, TAKUX KakK: MPSAMOYTOJIbHBIN Mapajuienenunen, Kyo, nupaMuaa, HUIUHAP, KOHYC, 11ap,
cdepa. [Ipumepsr pa3BEPTOK MHOTOTPAHHUKOB, MIJIMHAPA, KOHYca. [ToHsTHE U cBOlicTBa 00BEMA. OOBEM MPSAMOYTOIHLHOTO MapalIe/IeuIeaa U
KyOa.

e BsaumHoe pacnonoxenue a1ByX npsambix. [lepnenaukymspublie npsmele. [lapanienbHble npsmsie.

e (OceBas U LEHTpaJIbHAasi CHMMETPHH.
MartemaTHKa B HCTOPHYECKOM Pa3BUTHH.

Pumckas cucrema cuncienus. [lozuninonnsie cucreMsl cuucienus. O6o3nauenune uudp B Jpesueit Pycu. CtapuHHble Mephl ITHMHBL. BBeqeHne MeTpa Kak
eIMHULIBI TMHBL. MeTpuueckas cuctema mep B Poccu, B EBpone. Mcropust popmupoBanus maremarnyeckux cuMBosioB. JlpoOu B Basunone, Erunte, Puwme,
Ha Pycu. OTkpbITHE AecATHYHBIX ApoOeil. Mup npocThix yncen. 3omoroe ceuenue. Yucino 0. [losiBieHne oTpunaTeabHbIX YUCEIL.

JI.® Maruaunkuit. [1.JI.YeObmes. A.H.Konmoropos.



Konn4ecTBo KOHTPOJILHBIX padoT B 5-0M KJjiacce:

1 I'naBa 1. Harypasibnble uncina. KontposnpHas pabora Ne 1

2 I'naBa 2. Co)keHue ¥ BHIYMTAHUE HATYPAJIbHBIX YHCEIL. KonTponbHast padorta Ne 2
Konrtponbhas padora Ne 3

3 I'naBa 3. YMHOXKEHUE U JIEIIEHUE HATYpPaJIbHbIX YHCEJL. KonTponbHas padora Ne 4
Konrtponbnas padora Ne 5

4 I'naBa 4. OOBIKHOBEHHBIE JPOOH. KonTponbHas padota Ne 6

5 I'naBa 5. JlecsaTuuHble pooOH. KonTponbHas pabora Ne 7
KoHnTtposbHast pabora No 8
KonTponbhas padorta Ne 9

6 IToBTOpEHKE M cHUCTeMaTH3aIMs y9eOHOTO MaTepraia Kontposbnas pabora Ne 10 (uTorosas)

KoimmuyecTBO KOHTPOJILHBIX PadoT B 6-0M Kiacce:

—

I'nasa I. J/lenmMoCTh HaTypalbHBIX YHUCET.

KontposibHas padora No |

2 I'naBa II. O6pIkHOBEHHBIE TpOOHU

KonTponbHast paborta Ne 2

KontposbHas padora No 3

KonTponbHas pabota Ne 4

3 I'nasa III. OTHOMIEHUS ¥ TPONTOPITUHN

Kontposbras padora Ne 5

KonTtponbHas pabora Ne 6

4 I'maBa IV. PanmmonansHbIe Unicia U ISUCTBUS HAJ HUMU

KonTponbHast paborta Ne 7

KoHnTtponbHas pabora Ne 8

KonTponbnas padorta Ne 9

KonTtposbras padora Ne 10

KonTponbnas pabora Ne 11

5 IToBTOpEHME M cucTeMaTH3alys yaeOHOTO MaTepraia

KonTponbnas pabora Ne 12 (utorosas)




Conep:xanue Kypca ajaredopsl 7-9 KiaccoB

% AJredpanuecKue BbIPA:KeHUsI
Bripaxkenue ¢ nepeMeHHbIMU. 3HAaUEHHUE BBIPAXKEHUS C IEPEMEHHBIMU. J[oycTUMBbIE 3HaUEHUsI IEpEMEHHBIX. T0X1eCTBO. TOXKAECTBEHHbIE

npeoOpa3oBaHus anredpandeckux BoIpaKeHUH. Jloka3aTeabCTBO TOXKIECTB.

CreneHns ¢ HaTypaJabHBIM ITOKa3aresneM U e€ cBoiictea. OpHowiensl. O 1HOUYIEH cTaHgapTHOro Buaa. Crenens ogqHowieHa. MHorouwieHsl. MHOro4sieH
cra”zapTHoro Buja. CreneHb MHOrowieHa. CiiojkeHue, BBIMUTAHUE U YMHOKEHHE MHOTO4JIEHOB. DOpMyJIbl COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI U
KBaJlpaT pa3HOCTH [IBYX BBIPaXCHUI, IPOU3BEICHNE CYMMBI U PA3HOCTH JIBYX BbIpaK€HUH. Pa3noxeHne MHOroweHa Ha MHOKATENN. BoiHecenue
MHOXHTEJIS 32 CKOOKH. MeToa rpynmupoBKy. PasHOCTh KBazpaToB 1BYX BeIpakeHH. CymMMa U pa3HOCTh KyOOB IBYX BhIpaskeHH. KBagpaTHBIN TpEXUICH.
Kopenb kBagpaTHoro tTpéxuiena. CBONCTBa KBaJpaTHOro TpéxuieHa. Pa3nokeHue KBagpaTHOro TpEXUWIeHa Ha MHOXKUTENIN

PanmonaneHbie BeipaskeHus. Llenbie Beipakenus. J{poOHbie BeipakeHus. Parronanpaast 1poos. OCHOBHOE CBOMCTBO parioHaibHOU Apodu. CroxeHue,
BBIUMTAHNE, YMHOKCHHUE U JIeJICHHE PAllMOHAIBHBIX Apo0eii. Bo3Benenue panuoHaibsHoi ApoOu B cTeneHb. ToxIecTBEeHHbIE TPeo0pa3oBaHMS
palMoHaIbHBIX BeIpakeHUN. CTENEHb C LEIbIM II0Ka3aTelIeM U €€ CBOMCTBA.

KBanpatHsle kopHH. ApuMeTHUECKUI KBalpaTHBIA KOPEHb U ero cBoiicTBa. ToKIecTBEHHbIE MPEOOpa30BaHMsI BEIPAXKEHUH, COlepKAIUX KBaIpaTHbIE
KODHH.
% YpaBHenus

VYpaBHeHue ¢ o1HOI nepemeHHON. KopeHb ypaBHeHus. PaBHocuibHBIE ypaBHEHHs. CBONCTBA ypaBHEHHUI € OJHOM NIEPEMEHHOMN. Y paBHEHUE KaK
MaTeMaTH4YecKasi MOJIEb PEAIbHON CUTYAIUH.

JIuneitnoe ypaBHenue. KBanpatHoe ypaBHenne. @opmMysa KOpHEW KBagpaTHOTO ypaBHeHUs. Teopema Buera. PauronanbHble ypaBHeHus. Pemenue
PAaBHOCUJIBHBIX YPABHEHUH, CBOSIINXCA K JINHEWHBIM WIM KBaJApaTHBIM ypaBHEHUsIM. PellleHne TEKCTOBBIX 3a7a4 C MOMOIIBIO PAallHOHAIBHBIX
YpPaBHEHUU.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk ypaBHEeHHUs ¢ AByMs TepeMeHHbIMU. JIMHeliHOoe ypaBHEHHE ¢ ABYMS IEPEMEHHBIMU U €T0 IpaduK.

CucteMbl ypaBHEHHH ¢ AByMS nepeMeHHbIMU. [ paduueckuii MeTOl peleHns: CHCTEMbl YpaBHEHUH ¢ IByMsI NepeMeHHbIMU. Perienue cuctem
YPaBHEHUI METOJOM IIOICTAHOBKH U clIokeHUA. Crucrema IByX YpaBHEHHH € ABYMsI IEPEMEHHBIMU KaK MOJEIb PEaIbHOU CUTYaLIUH.
% HepaBencrBa
UucnoBble HEPABEHCTBA U UX CBOMCTBA. CII0’KEHNE U YMHOKEHHUE YHCIOBBIX HepaBeHCTB. OLleHMBAaHUE3HAUYECHHS BeIpaxkeHus1. HepaBeHCTBO ¢ 0JHOU
nepeMeHHoN. PaBHOCHIIbHBIE HEpaBeHCTBA. UMCIIOBBIE IPOMEKYTKH. JIMHEHHBIE M KBaJIpaTHbIE HEPABEHCTBA C OAHOW repeMeHHON. CHCTeMbl HEPABEHCTB
C OJIHOM MEPEMEHHOM.
% YucjaoBble MHOKECTBA

MHoxecTBO U ero a1eMeHTsl. CriocoOsl 3a7anns MHOXecTBa.PaBHble MHOXKecTBa. [lycToe MHOkecTBO. [ToqmHOkecTBO. Onepanuy HaJ MHOKECTBAMHU

Nnmroctpaniysi COOTHOLIEHUH MEXy MHOKECTBAMM € IOMOLIBIO AMAarpaMM Oijepa. MHOXeCTBa HaTypalbHBIX, LIEIbIX, PALIUOHAIBHBIX YHCEL.



m
PanumoHannHOE YHCIIO Kak I[pO6I> BUaa Z , IJI€ M- HEJI0C YMUCIIO0, an —HaTypaJbHOC, U KaK OeckoHeuHas nepuoandeCKas ACCATUIHaA I[p06b. HpeI[CTaBJ'IeHI/Ie

00 uppanuoHanbHOM uncie. MHOXeCTBO JeiicTBUTENbHBIX uncel. [IpencTaBienne qeicTBUTENBHOIO YHUCIa B BUAE OECKOHEUHOM HEeMmepruoJuuecKoi
necATuIHOM podu CpaBHEHUE NCUCTBUTENBHBIX unces. CBsa3b MexX Ty MHOKecTBaMu N. Z. Q/
s DOYHKIHA
YuciioBble PyHKIIUHT
OyHKIMOHATBHBIE 3aBUCUMOCTH MeX 1y BennunHaMmu. [lonstre pynkimnn .DyHKIMS Kak MaTeMaTuyeckas MOJIelb peanbHOro npouecca. O6xacth
orpeneneHus u 00iacts 3HaueHni ¢yHkuuu. CrocoOsl 3ananus pynkuuu. ['paduk pynkuuu. [loctpoeHue rpadukoB PyHKIUI ¢ TOMOIIBIO
npeobpaszoBanuii uryp. Hymu pynkiun. [IpomexxyTku 3HakonoctosHcTBa GyHKImu. [IpoMexyTku Bo3pacTaHHus U IIPOMEKYTKH YOBIBAaHUS (DYHKITHH.
JIuneiinas GpyHkius, 06paTHAs IPONOPHUHOHATBHOCT, KBaApaTHIHAsA (yHKIMS, GyHKIMS Y = VX , UX CBOHCTBA M rpaduK.
YucinoBble M0CI€10BaTEILHOCTH
[TonsiTre unciioBoii nocienoBareabHocTU. KoHeuHble M OeCKOHEUHbIE TIOCIe10BaTeIbHOCTH. CrocoObl 3a/1aHus TOCIEA0BATEIbHOCTH.
Apudmerndeckas 1 reomerpuueckas nporpeccur. CBoicTBa ujgeHOB apupMETHUYECKON 1 FreOMEeTpUIecKoi mporpeccuit. opmysibl 00IEro uieHa
apupMeTHyecKol U reoMeTpudeckoil nporpeccuii. Mopmysibl CyMMBbI N —IEPBBIX WICHOB apU(PMETHUECKOI U reomeTprueckoi mporpeccuii. Cymma
OeCKOHEYHOU TeOMETPHUECKOM porpeccu, y kotopoi |q| < 1. IIpencraBienne 66CKOHEYHOM MEPUOIMUECKOM JECATHUHOMN OO B BUI€ OOBIKHOBEHHOM
poowu.
% DJieMeHThI NPUKJIATHOI MaTeMATHKH
MaremaTrnueckoe moaenupoBanue. [IporenTHbie pacuérsl. DopMyna cI0XKHBIX MTPOLEHTOB. [IpnbnmkxénHble BeIUMCIeHUS. AOCOMIOTHAS U
OTHOCHTEJIbHAs MorpemHocTd. OCHOBHBIE MpaBuiia KOMOMHATOPUKU. YacToTa M BEpOATHOCTH ciydaiiHoOro cooObiTus. Kitaccuueckoe onpeneneHne
BeposATHOCTH. HauanbHble cBeleHus o craTucTuke. [IpeacTaBnenue JaHHBIX B BUE TaOJMIl, KPYTOBBIX M CTOJIOYATHIX AUAarpamMM, TpauKoB.
CraTucTudeckre XapakTepuCTUKN COBOKYITHOCTH JIaHHBIX: CpEHEe 3HAaUeHUe, MOJa, pa3Max, MeJuaHa BBIOOPKH.
% AJjredpa B HCTOPHYECKOM Pa3BUTHH.
3aposxeHue anreOpbl, KHUTa O BOCCTAHOBJIEHUH U MPOTUBOIIOCTaBIeHnn Myxammena anb-Xopesmu. Mcropus popmupoBanus
MaTemMaTuueckoro si3bika. Kak 3aponumnach uaes koopauHat. OTKpbITHE HPPAMOHATBHOCTU. V3 MCcTOpUM BOSHUKHOBEHUS (HOPMYIT ISl peLIeHUS
ypaBHeHu# 3-i u 4-i1 creneneil. Vcropus pa3sutus nousatus ¢ynkuuu. Kak 3apoaunack reopusi BepostHocTe. Yucna dubonauuun. 3anaya
JI.IIuzanckoro (PuboHaYuM) O KPOJTUKAX.
JI.® Marauukuid. I1.JI.Yeo6bmmes. H.M.JIoGaueBckuii. B..bynskosckuii. A.H.Konmoropos. ®@.Buer. I1.depma. P.Jlexapt. H.Tapranbs.
H.Kapnano. H.A6ens. b.ITackans. JI.ITuzanckuii. K.I'aycc.



Konuuecmeo konmponvnsix pabom no anzeope:

7 Knmacc

1 I'naBa 1. JIuHeitHOe ypaBHEHHE C OJJHON NTEPEMEHHOMN KonTtponbsHas padora No 1

2 I'naBa 2. llenbie BelpakeHus. Kontposbnas padora Ne 2
KonTposbHas padora Ne 3
KontposbHas pabota Ne 4
KonTposnbHas padora Ne 5

3 I'naBa 3. ®dyHkuum. KonTtponbHas pabora Ne 6

4 I'maBa 4. CucteMsl TMHENHBIX YPABHEHUH C IBYMsI KonTponbnas padorta Ne 7

NIEPEMEHHBIMHU.
5 IToBTOpEeHME M crcTeMaTH3alus y4eOHOro MaTepuaa. KonTtponbHas pabora Ne 8 (utorosasi)
8 Kitacc

1 I'1aBa 1. PanimoHanbHble BBIpAXKEHUS KonTposbHas pabora Ne 1
KonTposbhast padora Ne 2
KonTtponbHas pabora No 3

2 I'maBa 2. KBagpaTHble KOpHU. /[eliCTBUTENIBHBIE YHCIIA. KonTposnbnas pabora Ne 4

3 I'maBa 3. KBagpaTtHbie ypaBHEHUS. KonTtponbHas pabora Ne 5
KonTposibnas pabora Ne 6

4 IToBTOpEHME M cHCTeMaTH3alus Y9eOHOTO MaTepuaa. KoHnTtponbHas pabora Ne 7 (utorosasi).

9 knac

1 I'maa 1. HepaBeHcTBa. KoHTtponbHas padora No |

2 I'naBa 2. KBagparuunas QyHKIus. KonTponbnas pabora Ne 2
KonTponbHas pabora Ne 3

3 ['maBa 3. DneMeHThI MPUKJIATHON MaTeMaTUKHU KonTponbHas pabora Ne 4

4 I'naBa 4. YncnoBble MOCIEN0BATEIBHOCTH. Kontponbnas pabora Ne 5

5 IToBTOpEeHME U cucTemMaTH3aIys y4eOHOTO MaTepuaa. KonTponbHas pabora Ne 6(utoronas)




Conep:xanue Kypca reomerpuu 7-9 KiaccoB

% IIpocreiimue reomerpuyeckue Gurypni
Touka, ipsimasi. OTpe3oK, Jiyd. Yroi. Buasl yriioB. CMexxHbIE U BEpTUKaAJIbHBIE YIIbl. buccekTpuca yria.

[lepecekaronuecs u napasuienabHbie npsmbie. [leprnenaukynspubie npsmMele. [Ipu3Haku napaiiensHocTH NpsMbix. CBOMCTBA MapaieNbHbBIX

npsmbIX. [lepneHaukynsp u HaKJIOHHAS K IPSIMOH.

X MHOI0VroJibHUKH.

Tpeyronbauku. Bunbl TpeyroabHukoB. MeauaHna, OuccekTpuca, BbICOTa, CPEIHAS JIMHUSA TpeyroyibHUKa. [Ipu3Haku paBeHCTBa TPEYrOJbHUKOB.

CBolicTBa U MPU3HAKN PAaBHOOEIPEHHBIX TPEYTONbHUKOB. CepeTMHHBINA NepeHANKYIsp oTpe3ka. CymMma yriioB TpeyrojibHUKa. BHeITHIE yIibl
TpeyroiabHuKa. HepaBeHcTBO TpeyronbHuka. COOTHOIICHUS MEXIYy CTOPOHAMH U yriaMu Tpeyronbauka. Teopema ITudaropa.

[Tono6ublie Tpeyronpuuku. [Ipu3Haku mo1o0us TpeyroiabHUKOB. TOUKH MepeceueHus: MeinaH, OUCCEKTPUC, BHICOT, TPEYTOJIbHUKA,
CEpEeIUHHBIX MEePIEHANKYIISIPOB CTOPOH TpeyrojbHuKa. CBONCTBO OMCCEKTpUCH TpeyroiabHuKa. Teopema @aneca. MeTpuiyeckue COOTHOILIECHUS B
MPSIMOYTOJIBHOM TpeyroiibHuke. CHHYC, KOCHHYC, TAHT'€HC, KOTAaHT€HC OCTPOr0 yIiia MPsSMOYTOJIbHOIO TpeyroibHuKa 1 yriaos ot 0 go 180°.
@DopMyJbl, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC OJIHOT'O U TOTO e yriia. Pemenne TpeyroibHUKOB. Teopema CUHYCOB U TeOpeMa
KOCHHYCOB.

Yetsipéxyronbuuku. [lapannenorpamm. CBolicTBa M MpU3HAKK NapasiesnorpaMma.. [IpsmMoyroasHuK, poM0O, KBapaT, UX CBOMCTBA U
npusHaku. Tpanenus. CpeqHss JIMHUS TpalleLUu U €€ CBOMCTBA.

MHoroyrojasHUKH. BbImykibsie MHOroyroibHUKH. CyMMa yIJIOB BBITYKJIOTO MHOTOYTOJIbHUKA. [IpaBUiIbHBIE MHOTOYTOJIBHHUKH.

< OKpYVKHOCTH U Kpyr. 'eomMeTrpuyeckne nocTpoeHmst

OKpy’KHOCTb U KpYT. DJIEMEHThI OKPY>KHOCTHU U Kpyra. LleHTpanbHble 1 BiucaHHble yribl. KacaTenbHas K OKpYKHOCTH U €€ cBoMcTBa. B3anMHoe
pacnosokeHue npsMoil 1 okpyxHoctu. OnrcaHHas 1 BIIMCAHHAS OKPYKHOCTH TPEYrojbHUKA. BrincaHHbIE U ONKMCAaHHBIE YETHIPEXYTOJBHUKH, UX CBOMCTBA
Y IIPU3HAKHU. BriMcaHHbBIE U ONMCAHHBIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe mecto Touek (I'MT). CepennHHbIi nepHeHIUKYIsp oTpe3Ka u Ouccekrpuca yria kak I'MT.

['eomeTpryeckue NoCTpOeHUs UPKYJIEM U JIMHENKoW. OCHOBHBIE 337ja4l Ha MIOCTPOEHUE: IIOCTPOEHHUE YIJla, PABHOTO JaHHOMY, [IOCTPOEHUE
CEPEIMHHOIO MEPIEHIUKYIIAPA JaHHOIO OTPE3Ka, IOCTPOEHUE IIPSAMOM, IPOXOIAIIEH Yepe3 NaHHYIO TOUKY U NEPIEHIUKYIISIPHONU JaHHOHN MPSIMOH,
MOCTPOEHHE OMCCEKTPUCHI JaHHOTO yria. [locTpoeHne TpeyroiabHMUKa M0 3aJaHHbIM 2eMeHTaM. Metox 'MT B 3aj1auax Ha MOCTPOEHUE.

R/

s HM3MepeHHEe TeOMEeTPHYECKHX BEJINYMH

Jlnnna otpe3ka. PaccTosHue Mexay 1ByMsi ToukaMu. PaccTosiHe OT TOUKH 710 MpsIMO. PaccTosiHre Mex 1y napaijieIbHbIMU IPSIMbIMH.
IIepumeTp MHOTOYTrOJIbHHKA.
JnuHa okpyxHOCTHU. [|TuHa 1yru OKPY>KHOCTH.



['panycnas mepa yria. Benrunna BMcaHHOTO yriia.
[TonsiTre Mo MHOTOYTOJIbHUKA. PaBHOBeNMKHe hurypsl. HaxoxaeHue Tuioniam KBaapara, npsMoyroiibHUKA, TapajuieorpaMma,
TPEyroJibHUKA, TPareIuu.
[Tonsitue momaau kpyra. [lnomans cektopa. OTHOIIEHKE TUIOIIA el MOJOOHBIX UTYD.
% JexapToBbI KOOPJAMHATHI HA MJOCKOCTH
Dopmysa pacCTOSIHUSI MeXAY AByMs Toukamu. KoopauHaThl cepeiuHbl oTpe3ka. Y paBHeHHE (DUTYPBI. Y paBHEHUE OKPYKHOCTH U MPSMOM. YTII0BOI

KO3 PHUITUEHT TIPSIMOA.
R/

* BekTopsbl
[Tonsitue BexkTopa. Monyins (ynHa) Bektopa. PaBubie BekTopsl. Kommnneapusie Bektopsl. Koopaunarsl Bektopa. ClokeHHe U BBIMUTAaHUE BEKTOPOB.

YMHO)eHue BekTopa Ha uncio. CkanspHoe npousBeeHre BekTopoB. KocuHyc yria Mexxay JByMsl BEKTOpaMHU.

X I'eoMeTpHuyecKkHe Npeodpa3oBaHus

[TonsiTue o mpeodpazoBanmnu Gurypsl. JBmwkenne Gpurypsl.. Buabl 1BukeHns GUTypsl: napauiebHbIA IEPEHOC, OCeBasi CHMMETPHS, TIOBOPOT.

PaBubie Gurypsl. ['omotetus. [logobue duryp.
% DJIeMEHTBI JIOTHKH
Omnpenenenue. Akcuom u Teopemsl. JlokazatenscTBo. Jloka3zaTenbcTBO OT MPOTUBHOTO. Teopema, oOpaTHas naHHOM. HeobxommuMoe U JOCTaTOYHOE YCIIOBHE.

VYnorpebiieHue JTOrMuecKuX CBA30KECU. .., MO ..., M020a U MOJIbKO Mo20d.
% LeoMeTpHsi B NCTOPHYECKOM PA3BUTHH.
N3 ucropun reomerpun, «Hauana» EBximna. Uctopus nsroro nmocrynara EBknuaa. TpuronomeTpusi — Hayka 00 U3MEPEHHH TPEeyroabHUKOB. [locTpoenue

IMpaBHUJIbHBIX MHOTOYT'OJIbHUKOB. Kaxk 3apoauniiaCb UACs KOOpAWHAT.
H.N.Jlo6auesckuit. JI.Oinep. danec. [Tudarop.



Konuuecmeo Koumpwzbublxpaﬁom no ceomempuu:

7 xnacc
1 I'maBa 1. IIpocrelimue reomerpuyeckue GUrypsl 1 UX CBOMCTBA. Kontposbnas padora No 1
2 I'naBa 2. TpeyronbHUKHU. Kontposbnast pabora No 2
3 I'naBa 3. [lapaymienpHble npsimple. CymMMma YIJIOB TPEYroJIbHUKA. KonTponbHast padorta Ne 3
4 I'naa 4. Okpy)HOCTb U Kpyr. ['eoMeTpryecKre MOCTPOCHUS Kontposbnas pabora No 4
5 0O0600111€H1E U ccTeMaTU3alusl 3HaHUN yJallluxcst KonTponbHast pabota Ne S(urorosas)
8 Kitace
1 I'maBa 1. YeTbIpEXYyTrOIbHUKM. KonTposnbHas pabora Ne 1
KonTtponbHas pabora No 2
2 I'naBa 2. [lonobue TpeyroabHUKOB. KonTposbnas padora Ne 3
3 ['naBa 3. PemeHue npsiMOyroabHBIXTPEYTOJIbHUKOB. KoHnTtponbHas pabora No 4
KonTposabHas pabora Ne 5
4 I'naBa 4. MHOTOYTOJIBHUKH. KonTtponbsHas padora Ne 6
5 O0600111IeHre U cCUCTEMaTU3aIHsl 3HAHUHA YYaIuXCsl. Kontponbnas padota Ne 7(utorosas)
9 knacc
1 ['maBa 1. Pemenue TpeyrojbHUKOB KonTposabHas pabora Ne 1
2 I'naBa 2. IIpaBusibHBIE MHOTOYTOJILHUKH KonTtponbHas pabora No 2
3 I'maBa 3. JlekapTOBBI KOOPAMHATHI HA IIJIOCKOCTH KonTposbnas pabora Ne 3
4 I'naBa 4. BekTopsl KonTtponbHas pabora No 4
5 I'naBa 5. 'eomerpuueckue mpeoOpa3oBaHUs Kontponbnas pabora Ne 5
6 O060011eHNe ¥ CUCTeMaTH3aIMsl 3HAHUH YJaIuxcsl. KonTposbHast padora Ne 6(urorosas)




[IpumepHoe TeMaTH4YecKOe IIAHUpPOBaHue. MaTemaTHKa. S Kiace
5 yacoB B HeJIEII0, Bcero 175 Jacos;

ara
= 2 g
& 5 a
s £ C 6 =3
s = oJepkaHue Y4eOHOro MaTepuaJia Z 3
== = 5
=]
= =
Inan. DakT.
I'nasa 1. HarypajabHble YuCIa 20
1 Psn HaTypanbHbIX yncen 2
2 [Hudpsl. JlecsaTuunas 3anuch HaTypaIbHBIX YUCEI 3
3 OTtpe3ok 4
4 ITmockocts. Ipsamas. Jlyu 3
5 [llxana. KoopauHatHbIN 1y4 3
6 CpaBHeHME HATYpaJIbHBIX YHCEIl 3
[ToBTOpEHME M cucTeMaTu3aIs y4eOHOTro MaTepuaia 1
KoHnTtponbhas padora Ne 1 1
I'naga 2. Cnoxenue v BbIYMTAHHE HATYPAJIbHbBIX YHCEJ 33
7 Crnoxxenue HaTypaJlbHbIX uyncesl. CBOMCTBA CIIOKEHUS 4
8 BelunTanue HaTypajabHBIX YUCEI 5
9 Yucnosbsle 1 OyKBeHHbIE BbIpakeHUs. Dopmysibl 3
KonTponbshas padora No 2 1
10 | YpaBHeHue 3
11 Yron. O6o3HavYeHHE YTIIOB 2
12 | Bugs! yruios. M3mepenue yriios 5




JlaTa

g :
g % Coaep:xxanue yueOHOIro MaTepuasia § g
E 5 aep y P E =

: <

Inan. dDakT.
13 | MuoroyrosbHUKH. PaBHbIE QUTYpPbI 2
14 TpeyronbHUK U €ro BUIbI 3
15 | [Ipsmoyronbauk. Ock cuMMeTpun GUryphbl 3
[ToBTOpEeHME U cucTemMaTu3alys yueOHOro Marepuaia 1
KontponbraspaboTa Ne 3 1
I'naea 3. YMHOKeHMe U JIeJIeHHE HATYPAJIbHBIX YU Ce 37
16 | YmuoxeHue. [lepemecTuTenbHOE CBOMCTBO YMHOXKEHUS 4
17 | CouerarenbHOE U paclpeAesIuTENIbHOE CBOMCTBA YMHOKEHUS 3
18 | Jlenenwne 7
19 | JleneHue ¢ oCTaTKOM 3
20 | Crenenb uncna 2
KoHnTtponbHaspaboTa Ne 4 1
21 [Tmomaae. [1nomans npsIMOyTroabpHUKA 4
22 | [IpsamoyroneHsiid napamnenenumnen. [lupamuna 3
23 | O06BEM NpSIMOYTOJIBHOTO Mapalieenuneaa 4
24 | KomOuHaTOpHBIE 3a/1a41 3
[ToBTOpEeHME U cucTeMaTU3alus yueOHOrO MaTepuana 2
KoHnTtponbHaspaboTa Ne 5 1
I'nasa 4. O0ObIKHOBEHHbBIE IPOOH 18
25 [TonsiTe OOBIKHOBEHHOM JPOOH 5
26 | IIpaBunbHble U HenpaBuiIbHbIE ApoOu. CpaBHEHME IpOOEi 3




JlaTa

g :
g % Coaep:xxanue yueOHOIro MaTepuasia § g
E 5 aep y P E =

: <

Inan. dDakT.

27 | CioxxeHue U BbIUMTaHUE IPOOEH C OAMHAKOBBIMU 3HAMEHATENAMU 2
28 | JIpoOu u neneHre HaTypadbHbBIX YUCE 1
29 | CmewianHble yKcCia 5
[ToBTOpEeHME U cucTemMaTu3alys yueOHOro Marepuaia 1
KoHnTtponbHaspaboTa Ne 6 1
I'naea 5. lecaTuunbie apodu 48
30 [IpencraBienue o JeCATUYHBIX IPOOSX 4
31 CpaBHEHHEIECATHYHBIX JIpoOei 3
32 | Okpyrnenue yucen. [Ipukuaku 3
33 CrnoxeHre 1 BRIYUTAHUE JACCATUUHBIX APOOei 6
KoHnTtponbHaspaboTa Ne 7 1

34 YMHOKEHUEACCATUIHBIX TPOOCH 7
35 | JleneHuenecaTUUHBIX poOei 9
KoHnTtponbhas pabora Ne 8 1

36 | Cpennee apudmerndeckoe. CpenHee 3HaYCHHE BETUIHHBI 3
37 | IIpouentsl. HaxoxaeHue NpoOLEeHTOB OT Yncia 4
38 HaxosxaeHnne yucna o ero npoieHTam 4
[ToBTOpEHME M cucTemMaTu3aIus yaeOHOro MaTepuaia 2
KontponbsHaspabora Ne 9 1
IloBTOpEHUe U cucTeMaTu3anus y4eOHOro MaTepuaJia 19
VYipaxHeHus Uil IOBTOPEHUS Kypca S Kiacca 18




Homep
naparpaga

Conep:kanue y4eOHOro MaTepuasa

KoaungecTBO

qacoB

JlaTa

ITnan.

dakr.

KonTponbnas padorta Ne 10




IIpumepHoe TeMaTHYecKoOe IVIaHMPOBaHue. MaTemaTuka. 6 Kiacc
5 gyacoB B HeJelo, Bcero 175 Jacos.

Homep
naparpaga

Conep:xanue yueOHOro MaTepuasa

KoaunuectBo
qaC0B

Jara.

Il1an.

dakrT.

I'nasa 1 JlenumocTh HATYPAJIbHBIX YHCE 17
1 Jlenurenuu KpaTHbIE 2

2 [Tpuznaku nenumocty Ha 10, Ha 5 1 Ha 2 3

3 [Ipu3naku nenumocty Ha 9 v Ha 3 3

4 [IpocThie 1 cocTaBHBIE YKCIIA 2

5 Hanb6onpmuitoOmuil 1eauTens 3

6 Haumensieeobmiee kpaTHoe 3
KontponbHaspaboTa Ne 1 1
I'naea 2 O0bIKHOBEHHbIE IPOOH 38
7 OcHOBHOE CBOMCTBO 1po0OU 2

8 Coxkparenuenpobeit 3

9 [IpuBenenue npobeit k 00memy 3HameHatento. CpaBHeHHe poOei 4

10 CrnosxeHue 1 BIYMTaHUE ApoOen 5
KonTponbnasipabora Ne 2 1

11 YMHOXeHue apodeit 5

12 Haxoxxnenne npobu oT uncia 3
KontponbHaspadora Ne 3 1

13 B3aumuo oOpartHbie uncia 1




Conep:xanue yueOHOIro MaTepuasa

Homep
naparpaga

KoaunuecTBo
qaC0B

Jara.

Ilaan.

dakrT.

14 Henenne npobeit 5

15 HaxoskieHue uucia 1mo 3Ha4eHUIO €ro Apoou 3
16 [Ipeobpa3oBanre 0OBIKHOBEHHBIX IPOOEH B 1€CATUUHBIC 1
17 beckoneuHble iepuonyecKue AecATUYHbIE Apo0u 1
18 Hecstuunoe npubamxenne 0ObIKHOBEHHON ApoOu 2
KontponbHaspadora Ne 4 1
I'nasa 3 OTHOMIEHUS U IIPONIOPLIUH 28
19 OTtHo1IeHUs 2

20 [Iponopuuu 5

21 IIponieHTHOE OTHOIIEHHE JBYX YUCEN 3
KoHnTtponbHaspaboTa Ne 5 1

22 [Tpsimast 1 0OpaTHast MPOMOPIIMOHATBHBIE 3aBUCUMOCTH 2

23 Jlenenue 4nciaa B JAHHOM OTHOIIICHHU 2

24 OKpy»XHOCTb U KpYyT 2

25 Jnuna okpyxHocTu. [lmomans kpyra 3
26 [unmuaap, KoHyc, map ]
27 JnarpaMmsbl 3

28 Cnyyaitabie cOOBITHS. BEpOSITHOCTB CITydalfHOTO COOBITHS 3
KontponbsHaspabora Ne 6 1
I'naea 4 PaumoHaJdbHbIE YHCJIA U JeHCTBUSA HAJA HUMHU 72




Jara.
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= = Copaepxxanue yuyeOHOro MmarepuaJia .
= e E = Ili1an. dakr.
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29 [TonoxurenpHbIe U OTPULIATENIBHBIC YU CIIA 2
30 Koopaunarnas npsimas 3
31 Llenple uncia. ParnoHanbHbIC YHCa 2
32 Mopynp uncia 3
33 CpaBHeHue uncen 4
KontponbraspadoTa Ne 7 1
34 CioxeHue palMOHaIbHbIX YUCEI 4
35 CBoiicTBa CIIOKEHUS PAIMOHAIBHBIX YHACEI 2
36 Brrunranue pauroHaIbHBIX YUCET 5
KontponpHaspabora Ne 8 1
37 YMHOKEHUE PallMOHAJIbHBIX YUCEN 4
38 CBoiicTBa YMHOXEHUS PallMOHAIBHBIX YHACET 3
39 Koaddunuent. PactipenenurenbHoe CBOWCTBO YMHOKEHUS 5
40 Jlenenue palmoHaIbHBIX YUCET 4
KonTponbnasipabora Ne 9 1
41 Pemenne ypaBHeHU 5
42 Pemenue 3a7a4 ¢ moMoIIbI0 ypaBHEHUN 6
KontponbHaspadora Ne 10 1
43 [lepnenqukynspHbIe IPSMBIE 3
44 OceBas 1 LIeHTpaJIbHAsl CUMMETPUN 3




- Jara.
(=)
25 :
s = 5 o
s = Conep:xanue yueOHOIro MaTepuasa .
= e E = Ili1an. dakr.
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45 [TapannenpHble psiMble 2
46 KoopaunatHas miaockocThb 4
47 I'paduku 3
KonTponbnaspabora Ne 11 1
IToBTOpEHUE cucTeMaTH3a sl Y4eOHOI0 MaTepuasa 20
VYnpaxkHeHus JiJ1sl TOBTOPEHUsI Kypca 6 Kiacca 19

KonTponbnas padorta Ne 12




IIpumepHoOe TeMaTH4YeCcKOe IJIAHUPOBaHMe. Ajredpa. 7 kiacc

3 yaca B Hegen1o, Becero 105 gyacos.

« Jara.
(=
5% C 6 =
S = oJiepkaHue y4eOHOro S =
g s MaTepuaJa O
= = =
® =~ ILlnan. DakT.
= =
=}
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I'naga 1. JIuHeiiHOe ypaBHEeHHE ¢ OJHOM MepeMeHHOM 15
1 Beenenue B anreOpy 3
2 JInHetHoe ypaBHEHUE ¢ OHOM IIEPEMEHHOMN 5
3 Pemenne 3a1a4y ¢ IOMOLIBIO YpaBHEHUN 5
[ToBTOpEHME M cUCcTeMaTH3alus y4eOHOro MaTepuaia 1
KoHnTtponbhas padota Ne 1 1
I'naea 2. Ilenbie BbIpaskeHUs 52
4 Tox1eCTBEHHO paBHBIE BhIpaKeHUs. ToXKIeCTBA 2
5 CreneHb ¢ HATYPAJIbHBIM MTOKa3aTeIEM 3
6 CBoliCcTBa CTENEHU C HATYPAJIBHBIM [TOKA3aTEIEM 3
7 OnHOYIEHEI 2
8 MHorouJieHbI 1
9 CrnoxeHre ¥ BBIYUTAaHWE MHOTOYJICHOB 3
KonTponbshas padora No 2 1
10 VYMHOKEHUE OJHOYJIEHAa Ha MHOT'O4JIeH 4
11 YMHOKEHHE MHOTOWJICHA Ha MHOTOWICH 4
12 PaznoxxeHne MHOTOWIEHOB HAa MHOYKUTENN. BeIHECEHNE O0IIETO MHOMKUTEIS 3

3a CKOOKH




HMara.
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13 | PaznoskeHre MHOIOYJIEHOB HA MHOKUATENIU. MeTo rpylnupoBKU 3
KoHntposbhaspaboTa Ne 3 1
14 | IIpousBeneHue pa3HOCTU U CYMMBI JIBYX BBIPAaKEHUI 3
15 | Pa3HOCTB KBaapaToB ABYX BBIpAXKECHUMN 2
16 | KBagpaTr cyMMBbI U KBaJipaT pa3HOCTH JIBYX BbIPAKEHU 4
17 | [Ipeobpa3oBaHre MHOTOYJIEHA B KBaJpaT CyMMBbI HJIM PA3HOCTH JIBYX 3
BBIPAKECHU
KoHnTtponbhas padora Ne 4 1
18 | Cymma 1 pa3HOCTb KyOOB JIBYX BBIpaKECHHI 2
19 | [IpuMeHeHHe pa3IuYHBIX CITOCOOOB Pa3I0KEHUSI MHOTOUJIEHA HA MHOKHUTEIN 4
[ToBTOpeHMe U cucTeMaTu3alusy4YeOHOro MaTepraa 2
KontponbHas padora Ne 5 1
I'naea 3. PyHkumnu 12
20 | CBsa3u Mexay BenuunHamu. OyHKIUA 2
21 | CnocoOsb! 3aaHust PyHKIIMU 2
22 | I'padux pynkumu 2
23 | Jluneitnas Qynkuus, e€ rpaduku CBOMCTBa 4
[ToBTOpEeHME U cUCTeMaTHU3alMSy4e0HOr0 MaTeprala 1
KontponbsHaspabora Ne 6 1
I'naga 4. Cucrembl TUHEHBIXYPABHEHHUH € IByMsIIIepeMeHHbIMH 20




o HMara.
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24 | YpaBHEHHUs C IBYMS IIEPEMEHHBIMU 3
25 | JluneiiHOe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U €T0 rpaduK 3
26 Cucrembl ypaBHEHUH C IByMs iepeMeHHbIMU. [ paduyeckuii MeTos pelieHus 3
CUCTEMBI JIBYX JINHEHHBIX YpaBHEHUH C IBYMsI IEpEMEHHBIMU
27 Pemenne cucteM MMHEWHBIX YPABHEHUH METOOM IOJICTAHOBKH 2
28 | Pemenue cucreM JIMHENHBIX YPABHEHHUM METOJIOM CIIOKEHUS 3
29 | Pemenue 3a1a4 ¢ MOMOLIBIO CUCTEM JIMHEHHBIX YPABHEHUN 4
[ToBTOpEHME cUcTEeMaTH3aAMAYy4eOHOTO MaTepruaia 1
KontponbsHaspaborta Ne 7 1
IloBTOpEeHne U cucTemMaTu3anus yueOHOro marepuajia 6
YrpaxHeHus sl TOBTOPEHUS Kypca 7 Kiacca 5

Wtorosas koHTpoJsibHasipaboTa

—_

Hroro: 105




IIpumepHoOe TeMaTH4YeCKOe IJIAHUPOBaHMe. AJredpa. 8 kiace
3 yaca B Hegen1o, Becero 105 gyacos.

@ Hara.
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o]
2]
= =
=
=
=]
=
I'naea 1. PaniuoHajibHbIe BbIPAKEeHMSI 44
1 PannonansHbie 1podu
2 OCHOBHOE CBOWCTBO pallMOHAIBHOMN 1po0u 3
3 CrnosxeHue ¥ BBIYMTAHUE PALIMOHAIBHBIX JPO0eii ¢ 0JIMHAKOBBIMU 3
3HAMEHaTEJSIMU
4 CrnosxeHue 1 BBIYMTAHNE PALIMOHABHBIX AP00Oeii ¢ pa3sHbIMU 3HAMEHATENISIMH 6
KonTponbnaspadora Ne 1 1
5 YMHOKEHUE U JIeJIeHHe pallMoOHaIbHbBIX IpoOeil. Bo3BeneHnue pannoHanibHOM 4
JIpoOY B CTETICHb
6 ToxaecTBeHHbIEPEe0Opa30BaHUApAlMOHATBHBIXBBIPAYKEHU I 7
KoHnTtponbHaspaboTa Ne 2 1
7 PaBHOCHUIIbHBIE YPAaBHEHMUS. 3
PanmonaneHble ypaBHEHUS
8 CreneHb € LeNbIM OTPULATENbHBIM ITOKa3aTEIeM 4
9 CBoICTBA CTENEHU C LIEJIBIM ITOKA3aTEIEM 5
10 koo 4
Oynkuus y =—u e€ rpaduk
X
KonTposnbhaspadora Ne 3 1




Jlara.
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I'nasa 2. KBaaparHble KOpHHU. [lelicTBHTEIbHbIEC YHCIA 25
11 | Oyskums y = x° u eé rpadux 3
12 | KBagpaTubie kKOpHH. ApUPMETHUECKUN KBaIpaTHBIN KOPEHb 3
13 | MHOXECTBOHU €ro JIEMEHTHI 2
14 | [logmHO)ecTBO. OnepanumuHa MHOKECTBAMHU 2
15 | YucnoBbIEMHOXKECTBA 2
16 | CpoiicTBaapu(pMeTH4eCcKOro KBaipaTHOTO KOPHS 4
17 | ToxnecTBeHHbIE TPEOOPa30BAHUS BHIPAXKEHU, 5
coJIepKalInX KBaJpaTHbIE KOPHU
18 | dynxims y= Jx meé rpaduk 3
KoHnTtponbHaspaboTa Ne 4 1
I'nasa 3 KBanparHbie ypaBHeHUsA 26
19 | KBanpaTtHble ypaBHeHUs. PelieHne HEMmONMHbIX KBAIPATHBIX YPaBHEHUIN 3
20 | Popmyiia KOpHEN KBAIpaTHOI'O YPAaBHEHUS 4
21 | Teopema Buera 3
KontponsHaspabora Ne 5 1
22 | KBagpaTHbIATpEXUIEH 3
23 | Peuienue ypaBHEHH, KOTOPBIE CBOIATCSA K KBAJIPATHBIM YPABHEHUSAM 5




Jlara.

g
]
o9
e g =
g - Conep:xanue yueOHOT0 -
S 2
= & mMaTepuajia = [L1an dakr
o]
L
= =
=
=
=]
-
24 | PanmoHanbHbIe ypaBHEHUS KAK MATEMAaTUUYECKHE MOJIEIIU PEalbHBIX 6
CUTyalun
KoHnTtponbHaspaboTa Ne 6 1
IloBTOpEHHUe U cucTeMaTH3aNus Y4eOHOro MaTepuajia 10
VYpaxHeHus Uil IOBTOPEHUS Kypcea 8 Kiiacca 9

Kontposbnas padora Ne 7

Hroro: 105




IIpumepHoOe TeMaTH4YeCcKOe IJIAaHUPOBaHKe. Ajredpa. 9 kiacc
3 yaca B Heneo0, Bcero 105 yacos.

@ Hara.
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5 - oJep;kaHue y4eOHOro 2
= & mMarTepHaja = Mnan. daxr.
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R 5
=
=
3
=
Iloemopenue
Bxoonoui konmposnw
I'naea 1. HepaBeHcTBa 20
1 YuciioBble HEPABEHCTBA 3
2 OCHOBHBIE CBOWMCTBA YHCIIOBBIX HEPABEHCTB 2
3 CrnoxeHue 1 yMHOKEHHE YMCIIOBBIX HepaBeHCTB. OIleHNBaHUE 3HAUYSHHSI BBIPAXKEHUS 3
4 HepaBeHcTBa ¢ 0HOM ITEpEMEHHON 1
5 Pemenne HepaBeHCTB ¢ OAHON NTepeMEeHHON. UMCIIOBBIE TPOMEKYTKH 5
6 Cucrembl TMHEHHBIX HEPABEHCTB C OJIHOW MTEPEMEHHON 5
KonTponbnas padora Ne 1 1
I'naga 2. Kagparuynas GpyHKuus 38
7 [ToBTOpEHME U paclIupeHHe CBEACHUH O (QyHKITUH 3
8 CpoiicTBa pyHKIIMH 3
9 Kak nmoctpouts rpapuk ¢yHkuu y = kf(x), ecau uzBecteH rpapuk QyHKIUU 3
y =/
10 | Kak noctpouts rpapuxu GyHkuit y = f(x) + b 4
uy = f(x + a), ecnu usBecteH rpa@uk GyHKIUHA ) = f(x)
11 KBanpartuunast pynkuus, e€ rpaguk u cBoiicTBa 6




Jara.

= S
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KonTponbnasipabora Ne 2 1

12 | Pemenue kBagpaTHbIX HEPABEHCTB 6
13 | CucreMbl ypaBHEHUI C IBYMS [IEPEMEHHBIMU 6
14 | Pewenue 3a1a4 ¢ MOMOIIBIO CUCTEM YPaBHEHUM BTOPOU CTENIEHU 5
KonrponbHaspabora Ne 3 1
I'naea 3. DieMeHTHI NPUKJIAJTHOH MATEMATHKH 20
15 MaremaTuueckoe MOJICTUPOBAHUE 3
16 | [IponeHTHBIEpACUETHI 3
17 | IlpuOnuxEHHBIE BBIYMCICHUS 2
18 | OcHoBHbIE MpaBUiIa KOMOUHATOPUKU 3
19 | YacToTa 1 BEpOSITHOCTh CIIy4allHOTO COOBITHUS 2
20 | Kimaccuueckoe onpeneneHueBeposiTHOCTH 3
21 HauvannHbIe cBEIeHUSI O CTAaTUCTUKE 3
KonTtponbnas padora Ne 4 ]
I'naea 4. YucaoBbie MOCJaeI0BATEIHLHOCTH 17
22 YucnoBbIe HOCIEA0BATEIILHOCTH 2
23 | Apudmernueckas nporpeccus 4
24 | CyMMa 7 mepBbIX WICHOB apu(METHIECKON TIPOTPECCHH 3
25 | 'eomerpuueckas nporpeccus 3
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26 | CymMa 7 epBBIX WICHOB F€OMETPUYECKON MTPOTrPECCUU 2
27 | CymMmMa OeCKOHEYHOU reOMETPUUECKOI MpOorpeccuu, y Kotopoil | q | <1
KoHntponbhaspaboTa Ne 5 1
IToBTOpEHHUE M cUcTEeMATH3ALMS Y4eOHOT0 MaTepuaJja 10
VYrpaxHeHus Uil IOBTOPEHUS Kypca 9 Kiacca 9

Kontponbras padora Ne 6

Hroro: 105 gacos




[IpumepHoe TeMaTH4YecKOe IIaHUpOoBaHue. ['eomerpus. 7 Kiace
2 yaca B Hezxenmo, Bcero 70 yacos.

- 2 Jlara.
eg S =
S = Coaepixanue yueOHOTo 23
= § marepuaja E = [nan. ®axr.

= -

I'naesa 1. Ilpocreiimme reomerpu4yeckue purypsl U X CBOicTBA 15
1 Touku 1 npsimblie 2

2 OTpe30K u ero aaMHa 3

3 JIyu. Yron. M3mepenue yrios 3

4 CMexHbIE U BEPTUKAJIbHBIE YIJIbI 3

5 [lepnenquKyIsIpHBIE IPSIMBIE 1

6 AKCHOMBI 1
[ToBTOpeHMe u cucremMaTu3anus yaeOHOro Marepuasia 1
KonTponbnas padota Ne 1 1
I'nasa 2TpeyrojibHUKH 18
7 PaBHble TpeyronbHUKH. BeicoTa, Menana, OuccekTpuca TpeyroibHUKA 2

8 IlepBbIil 1 BTOPOM IPU3HAKU PABEHCTBA TPEYTOJBbHUKOB 5

9 PaBHOOEIpeHHBIN TPEYroJbHUK U €r0 CBOMCTBA 4
10 | IlpusHaku paBHOOEAPEHHOIO TPEYTOJIbHUKA 2
11 Tpetnil npu3HaK paBeHCTBA TPEYTOJIbHUKOB 2
12 | Teopemsl 1
[ToBTOpEHME M cucTemMaTu3alus yaeOHOro MaTepuaia 1
KonTponbhast padorta Ne 2 1
I'naesa 3. IlapanneabHbie npsaMblie. CymMMa yrjioB TPeyrojbHUKA 16




Jlara.

3 £
eg S =
S = Conep:xkanue y4eOHOTO 23
E % Matepuaia E = Ilnan. daxr.
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13 [TapajutenbHbIE HPSIMBIE 1
14 | IIpu3Haku napayuieaIbHOCTH NPSIMBIX 2
15 | CpolicTBa napajuIeabHbIX MPSMBIX 3
16 | Cymma yrioB TpeyrojabHUKa 4
17 | IIpAMOYTOJIbHBIN TPEYTOJIBHUK 2
18 | CrolicTBa IPSAMOYTOJIIBHOTO TPEYTOJIbHUKA 2
KonTponbnas padota Ne 3 1
I'nasa 4. OKpy:KHOCTH U KPYT. 16
I'eomerpnuyeckue mocrpoeHust
19 | 'eomerpuueckoe MecTo Touek. OKpPYKHOCTh U KPYyT 2
20 | Hekoropsle cBOMCTBa OKpYyKHOCTU. KacarenbHas K OKPYKHOCTH 3
21 OnucaHHas U BIMCaHHAs! OKPYKHOCTH TPEYTOJIbHUKA 3
22 3a7a4u HA TTIOCTPOCHHUE 3
23 MeToa reoMeTpUUEeCKUX MECT TOUEK B 3a7a4axX HAa MOCTPOEHHE 3
[ToBTOpEeHME U cucTemMaTu3anus yueOHOro Marepuaia ]
KonTponbshas padora Ne 4 1
O0001eHne U cUCTEeMATH3AUS 5
3HAHMH YYALIMXCHA
YropaxuaeHus AJ1s1 TOBTOPEHUsI Kypca 7 Kiacca 4

KonTponbnas pabota Ne 5




[IpumepHoe TeMaTHYecKoe NJIaHUpoBaHue. I'eomerpus. 8 kiace

2 yaca B Hezxenmo, Bcero 70 yacos.

-g. E Jlara.
g % Coaep:kaHue yueGHOro § g
= % maTepuaja E g Maan. dakr.
R =

I'nasa 1. YeTbIpéxyroibHUKU 22
1 YeTbIpEXYTOJIBHUK U €T0 JIEMEHTHI 2

2 [Tapamrenorpamm. CBolicTBa napajuiesiorpaMmma 2

3 [Ipu3naku napajuenorpamma 2
4 [IpsamoyronsHUK 2

5 Pom6 2

6 KBanpar 1
Kontponbras padora Ne 1 1

7 Cpenusisa muHus TpEyroJbHUKA 1

8 Tpaneuus 4

9 LlenTpasibHBIE U BIIMCAHHBIE YTJIbI 2
10 | BrincaHHBIE ¥ ONMCaHHBIEC YETHIPEXYTOJIBHUKH 2
KonTponbnas padota Ne 2 ]
I'nasa 2. Ilono6ue TpeyroibLHUKOB 16
11 Teopema @aneca. TeopeMa 0 TPONOPIHHMOHATBHBIX OTPE3KAX 6
12 | IlogoOHBIE TPEYTONBHUKU 1
13 [TepBsiii mpU3HAK 10100US TPEYTOIHHIUKOB 5
14 | Bropoii u TpeTuii mpu3HaKu M0J00Us TPEYTrOJIbHUKOB 3

Konrtponbnas padota Ne 3
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I'naga 3 Pemienne npsiMoOyro/ibHbIX TPEYTroJbHUKOB 14
15 | Merpuueckre COOTHOLIEHHUS B IIPSMOYTOJIBHOM TPEYrOJIbHUKE 1
16 | Teopema IIudaropa 5
KonTponbhas padora Ne 4 1
17 | Tpuronomerpuueckue GyHKIMH OCTPOrO YIila MPSMOYTOJILHOTO TPEYroJbHUKA 3
18 | Pemenue npssMOyroiabHBIX TPEYTrOJIBHUKOB 3
KonrpospHas padora Ne 5 1
I'naéa 4 MHOTOyroJbLHUKH. 10
IInomaab MHOTOYroJibHMKA
19 | MHOroyroiasHUKU 1
20 ITonsiTre TITONIAIM MHOTOYTOJIBHUKA. 1
[Inomanp npsAMOyroiabHUKA
21 | IInowmans napamienorpaMmma 2
22 | [Inomans TpeyrojbHUKA 2
23 | [Inowmanp Tpanenuu 3
KontponbHas padora Ne 6 1
IToBTOpEHHUE M cUcTEeMATH3ALMS Y4eOHOr0 MaTepuaJja 8
VYnpaxHeHus Uil IOBTOPEHUS Kypcea 8 Kitacca 7
Kontponbras padora Ne 7 1




[IpumepHoe TeMaTHYecKoe JIaHUpPoBaHue. ['eomerpus. 9 kiace

2 yaca B Hezenmo, Bcero 70 yacos.

~ g Jlara.
e g S =
S & Conep:xanue yueOHOT0 S 3
= % marepuaja E g [aan. ®axr.
= =
I'nasa 1. Pemienue TpeyroJibHUKOB 16
1 CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC yIja OT 0 xo 180° 2
2 TeopeMa KOCHHYCOB 3
3 Teopema cuHycoB 3
4 Pemenue tpeyroiapsHuKOB 3
5 DopMyJbl 1)1 HAXO0XKACHUS IJI0LIAAN TPEYTOIbHUKA 4
KonTponbnas padora Ne 1 1
I'naea 2. llpaBUIbLHbIE MHOTOYTOJIbHUKH 8
6 [IpaBHUIIBHBIE MHOTOYTOJIBHUKH U UX CBOMCTBA 4
7 Jlnuna okpyxHoctH. [Inomane kpyra 3
KontponbraspabdoTa Ne 2 1
I'naea 3. JIekapTOBBIKOOPAMHATHI HA IIOCKOCTH 11
8 Paccrosinre Mex 1y AByMs TOUKaMHU € 3aJJaHHBIMU KoopAuHaTaMu. KoopanHaThI 3
CepeIHBI OTPE3Ka
9 VYpaBHeHuepurypsl. Y paBHEHHE OKPYKHOCTH 3
10 | YpaBHeHue npsMon 2
11 | YrioBoit ko3 punment npsiMoi 2
KontponsHaspabora Ne 3 1
I'naga 4. Bexktopbl 12
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12 | [lonsaTue BexkTopa 2
13 KoopauHaTel BekTOpa 1
14 | CiioxeHue U BBIYUTAaHHE BEKTOPOB 2
15 | YMHOXeHHEe BEKTOpa Ha YHCIIO 3
16 | CxansipHOe NPOU3BEIECHUE BEKTOPOB 3
KonTponbnas padora Ne 4 1
I'naga 5. I'eomeTpuveckue npeodpa3oBaHus 13
17 | Jdewxenue (nepemeienue) purypsl. [lapamiensHslii mepeHoc 4
18 | Ocesas u neHrpanpHasg cummerpun. [loBopor 4
19 | 'omotetus. [lonobue dpuryp 4
KonTponbnas padora Ne 5 1
IToBTOpPEHUE M cUCTEMATH3ALMS 10
yueOHOro MmaTtepuaJja
VYrpaxxHeHus JJ1s TOBTOPEHUs Kypca 9 kiacc 9

KonTponbnast padorta Ne 6







