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IHosicHUTEJALHAA 3aIIHCKA

Hacrosimmass nmporpaMMa BHEYPOYHOH — JI@ATENIBHOCTH  COCTAaBJI€HAa B COOTBETCTBUU
CTpeOOBaHMAMHU K Pe3yJIbTaTaM OCBOSHHSI OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBIOCHOBHOTO OOIIIETO
o0pa3oBaHMs HpACCUUTaHA Ha 2 9 B HEACI0, 68 4acoB B TOJI.

ITporpamma kypca BHeypouHoil aestenbHocTH «lloaroroBka k OI'D mo maremaruke» nus 9
KJIacca COCTaBJIEHa CaMOCTOSTENbHO.

JlanHas mporpaMMa paccuMTaHa Ha IMOATOTOBKY OOYdYalOMIMXCS K clade ’K3ameHa B (opme
OI'D B cooTBETCTBUM € TPEOOBAHUAMU, IPEABABISIEMBIMA HOBBIMU 00pa30BaTeIbHBIMU CTAHAAPTAMHU.
OOyuenne mnoTpedyeT OT YYalIMXCS YMCTBEHHBIX W BOJIEBBIX YCWJIMH, pPa3BUTOTO BHHUMAaHWUS,
BOCIIUTaHMUsI TAKMX KayecTB, KAaK aKTHUBHOCTb, TBOpYECKas MHHULMATHBA, YMEHUN KOJJICKTUBHO-
MIO03HABATEIBHOTO TPY/A.

JlanHas mporpamMma Mmo3BOJISIET JTUKBUUPOBATH MIPOOET U MOATOTOBUTH OOYUYAIOLIMXCS K cAaue
I'MA.

Oco0OeHHOCTh Kypca COCTOMT B IIOBTOPEHUH, 3aKpPEIUIEHHHW U YIIyOJIeHMM 3HAaHUM IO
OCHOBHBIM

pa3zenaM  LIKOJBHOIO  Kypca MaTeMaTHMKM C  [OMOINBIO  Pa3jIMYHbIX  LU(PPOBBIX
00pa3oBaTeNbHBIX

pecypcoB; (OpPMHUPOBAaHUM YMEHHS OCYILECTBIIATH Pa3HOOOpPA3HbIE BUIBI CaMOCTOSITEIbHOMN
NesTeIbHOCTUC HU(POBBIMUA 00pa30BaTEIbHBIMU PECYPCAMU; PA3BUTHSA CAMOKOHTPOJIS M CAMOOLIEHKU
3HaHUIl C MOMOUIbIO PaA3IMYHBIX (OPM TECTHUPOBAHUSA;(DOPMUPOBAHUS Yy YYAIIUXCS LEITOCTHOIO
IIPEJCTaBICHUsT O TeMe, €€ 3HaueHus B pasJele MAaTeMaTUKHU, CBA3M C JPYrUMH TEMaMU;
(bopMHpOBaHUS AHATMTHYECKOTO MBIIUICHUS, PA3BUTHE TAMATH, KPyro3opa, YMEHHUs IPEOI0JIeBATh
TPYAHOCTH TPH pEIIeHHH O00Jee CIOXKHBIX 3a7ad; OCYIIECTBICHHH pPaOOTHl C JIOTIOJTHHUTEIBHOM
JUTEPATypOil; AKIEHTHPOBAHWM BHUMAHHUS yYallUXCs Ha EIUHBIX TpPeOOBaHUAX K MPaBUIaM
oopmieHHs pa3NUYHBIX BUJOB 3a/laHUM, BKIIIOYAEMBIX B UTOIOBYIO aTTECTALMIO 32 KypC OCHOBHOM
IIKOJIbl; PACIIUPEHUM MaTeMaTHMYeCKUX IPEACTABICHUN Y4allMXCsl IO ONpeleNEHHBIM TeMaM,
BKJIFOYEHHBIM B IPOTPaMMbl BCTYIUTENIBHBIX 3K3aMEHOB B IPYTHe THIIbI YU€OHBIX 3aBEJICHUM.

1. TIlnanupyemble pe3yJbTaThl 0CBOCHHUSI IPOrPpaMMBbI Kypca

Jluunocmuvie pe3ynomamol:

¢ OTBETCTBEHHOE OTHOIIEHHE K YYEHHIO, TOTOBHOCTb U CIIOCOOHOCTH K CaMOpAa3BUTHUIO U
caM000pa30BaHUIO HAa OCHOBE MOTHMBALMM K OOYYEHHIO W TIO3HAHHUIO, OCO3HAaHHOMY BBHIOOpY H
MOCTPOCHMIO JlallbHEMNIIeN HHANBUAYAIbHOW TPAEKTOPUHU 00pa3oBaHMs Ha 6a3e OPUEHTHUPOBKU B MHUpE
npodeccuii U Mpo(ecCHOHANBHBIX MPEINOYTEHUH, C YYETOM YCTOMYMBBIX IIO3HaBaTEJIbHBIX
MHTEPECOB, a TAK)Ke Ha OCHOBE ()OPMHUPOBAHNUS YBAKUTEIHHOIO OTHOLICHUS K TPYY.

e ®opMUpOBaHHE LEIOCTHOTO MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO

Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTUKH.
e OcBOeHUE COLUATBHBIX HOPM, ITPABHJI OBEIECHUS, posiel U (OpM COLIMATIbHON KU3HU.

e Pa3BuTHe MOpanIbHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEIICHUH MOPAIBHBIX MpoOJieM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, (hOPMUPOBAHMS HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO MOBEICHUS,
OCO3HAaHHOTO ¥ OTBETCTBEHHOT'O OTHOILIEHUSI K HDABCTBEHHBIM MOCTYIKAM.

e opmupoBaHre KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIICHUH M COTPYTHUYECTBE.

e opmupoBaHue CIOCOOHOCTH K AMOITMOHATHHOMY BOCIPUATHIO MAaTEMAaTHYECKUX OOBEKTOB,
3a/1a4, peleHni, pacCy X ACHUN

Memanpeomemnule pe3yromamsi 00y4eHUs.

Pezynamuenvie YY/[

e OIIpe/ieNsITh COOCTBEHHBbIE MMPOOJEMbl W MPUYMHBI UX BO3HUKHOBEHHs NIpHU padore ¢
MaTeMaTHN4YCCKNUMU O6’I>GKTaMI/I;



¢ popmMynMpoBaTh COOCTBEHHBIE BEPCUU I MPHUMEHSTH YK€ M3BECTHbIE (DOPMBI M METOIbI
pelIeHrsT MaTeMaTH4ecKoi mpoOiaeMbl, (OPMYIUPOBATH MPEAMOIOKEHUS U CTPOUTH THUIIOTE3BI
OTHOCHUTEIILHO pAacCMaTpUBAEMOr0 OOBEKTa H MPEABOCXHINATh pPe3ylbTaThl CBOEH ydeOHO-
[M03HABATEJILHON J€ATEIbHOCTH;

e OIIpE/CNATh MYTH JOCTHOXKCHHS 1eJIe M B3BEIIMBATHBO3MOXHOCTH  pa3pelleHus
OTIpe/IeNICHHBIX Y4eOHO-MTO3HABATENIbHBIX 337ad B COOTBETCTBHH C OINPEACIICHHBIMH KPUTEPUSMU U
3a/lauaMy;

® BLICTPaUBaTh COOCTBEHHOE 00pa3oBaTeIbHOE  MOJINPOCTPAHCTBO  AJIA  pa3pelleHus
ONPENEICHHOr0 Kpyra 3ajad, ONpenesATh U HAaxOAWUTh YCIIOBHS Ul pealv3aluyd UAEH U IJIaHOB
(camooOy4eHue);

® CaMOCTOSITEIbHO BBIOHMpaTh CpeAM MPEeAsoKEHHBIX pecypcoB Haubonee >PQPeKTUBHbIE U
3HAYUMBIE MIPHU pabOTE C ONPEEICHHON MaTeMaTHYeCKOW MOJIETIbIO;

® YMETh COCTaBJIATh IUIAH pa3pellieHUsl ONPEIEIIEHHOrO Kpyra 3ajad, HUCHOJIb3Yys pa3iMuHble
CXEMBI, PEeCypChl MOCTPOCHUSI JAHArpaMM, MEHTAJIbHBIX KapT, MO3BOJSIOLIUX MPOU3BECTH JIOTUKO -
CTPYKTYPHBIN aHAJIN3 3a]a4H;

e yMETh IUIAHHUPOBATH CBOW OO0pa30BaTENbHBIA MApIIPYT, KOPPEKTUPOBATH U BHOCUTH
OIpe/ieIeHHbIE N3MEHEHHS, KAaU€CTBEHHO BIIMAIONINE HA KOHEUHBIH MPOAYKT y4eOHO-TT03HABATEIHHON
NEeSATEIbHOCTH;

® yMEHHE KAa4eCTBEHHO COOTHOCHUTb CBOM JAEWUCTBUS C MPEABKYIIAEMBIM HTOIOM YyueOHO-
[I03HABATEJIbHON JI€ATEIbHOCTU IMOCPEICTBOM KOHTPOJS M IUJIAHUPOBAaHUS Y4eOHOro Ipoliecca B
COOTBETCTBUM C H3MEHSIOIIUMUCS CHUTYyallUsIMU, MPUMEHSIEMBbIMU CpeICcTBaMU U (dopMaMu
OpTraHU3aIK COTPYAHUYECTBA, a TAK)KE WHANBUIYAIBHON pabOTHI HAa YPOKE;

e yMeHHE OTOMpaTh COOTBETCTBYIOIIME CPEACTBA peau3alliid PEUICHUs MaTeMaTHYeCKHX
3a/1a4, moAOUpaTh UHCTPYMEHTHI JIJIsi OLIEHUBAHUS CBOEH TPAECKTOPUHU B pabOTe C MAaTEeMaTUYECKUMU
MOHATUAMU U MOJEISIMU;

Ho3naeamenvnvie YY/[

® YMEHHUE ONPENEIsATh OCHOBOINOJATraroUlee IMOHATHE U MPOU3BOAUTH JIOTMKO-CTPYKTYPHBIM
aHaJIN3, ONPEIENISATh OCHOBHbIE NPU3HAKM M CBOWCTBA C IOMOILBK) COOTBETCTBYIOIIMX CPEACTB U
WHCTPYMEHTOB;

® yMEHHE NMPOBOIUTH KiIaccu(PUKAIO 00BEKTOB HA OCHOBE KPUTEPHUEB, BBIACISATH OCHOBHOE Ha
(hoHE BTOPOCTENIEHHBIX JTAHHBIX;

® yMEHHE MPOBOJUTH JIOTHYECKOE PACCYXkJICHHE B HANpPaBIECHUH OT OOIIMX 3aKOHOMEpPHOCTEN
M3y4aeMoH 3a7auu 0 YaCTHBIX PACCMOTPEHUI;

® YMEHHUE CTPOUTH JIOTUYECKHE PACCYKIEHUS HAa OCHOBE CHUCTEMHBIX CPaBHEHUN OCHOBHBIX
KOMIIOHEHTOB M3y4aeMOI'0 MaTeMaTHYECKOTO pa3ziesia WiIu MOJENH, MOHATHUS WM KIACCOB, BBIACISISA
oTpe/IeJICHHBIE CYIIECTBEHHBIE MPU3HAKK W KPUTEPUH;

® YMEHUE BBISABJIATh, CTPOUTH 3aKOHOMEPHOCTb, CBSI3HOCTh, JIOTUYHOCTh COOTBETCTBYIOIIMX
LEMOYeK pacCyXkJeHUW mpu paboTe ¢ MaTeMaTHYEeCKHMMH 3a/ladyaMH, YMETh MOAPOOHO M CXKAaTo
MPEACTABIATh  JIETATU3AlMI0 OCHOBHBIX KOMIIOHEHTOB TIPH  JIOKA3aTelbCTBE TMOHATHH U
COOTHOIIEHUITHA MaTEMAaTUYECKOM SI3BIKE;

® YMEHHUE OPTaHU30BbIBATH MOUCK U BBISBISATH MPUYMHBI BO3HUKAIOIINX MPOIECCOB, SIBICHUH,
HanOoJiee BEpOSATHBIE (DAKTOPHI, IO KOTOPHIM MaTEeMaTHYECKHE MOJEIH M OOBEKTHI BEAyT ceOs 1o
ONpeJIEJICHHBIM JIOTUYECKUM 3aKOHAM, YMETh MPUBOJAUTH PUUYUHHO-CIIEICTBEHHBIA aHAIU3 MOHATUH,
CY)KJIEHUW Y MaTeMaTUYECKUX 3aKOHOB,;

® yMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJeNb TpH 3aJaHHOM YCIOBUHU, OOJIagaromie
OTIPENICTICHHBIMH ~ XapaKTEPUCTHKAMU OOBEKTa TPH HAIWMYUHM  OMPEJCICHHBIX KOMITOHEHTOB
(hopMUpYIOIIErocs MPenoiaraeMoro MOHITHSI UITH SIBJICHHUS,

® yMEHHE NEPEBOJUTH TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTABIISIIOIIYIO MaTeMaTHYeCcKOM
3a/1au Ha SA3bIK TPAPUIECKOTO OTOOPAKEHHS - COCTABJICHHS MAaTEMATHUECKONW MOJIEIH, COXPAHSIOIIECH
OCHOBHBIE€ CBOMCTBA U XapaKTEPUCTUKU;

eyMEHHE 3aJaBaTh IUUIaH pEUIeHHs] MaTeMaTU4YeCKOM 3ajaud, peain30BbIBaTh AJITOPUTM
JeMCTBUM KaK MOIIAroBOil MHCTPYKIMHU JUIsl pa3pelieHus: yueOHO-TI03HaBaTeNIbHOM 3a/1a4;

® YMEHUE CTPOUTH J10KA3aTEIBCTBO METOJIOM OT MPOTHUBHOTO;



e yMeHHE pPaboTaTh C MPOOJIEMHOW CHUTYaIlMeH, OCYIIECTBISATh 00pa3oBaTENIbHBIA IPOIIEeCC
MOCPEJICTBOM TOMCKAa METOJOB M CHOCOOOB pa3pelieHHs 3a/adyd, OINpPENeNATh TI'PAaHHUIBI CBOEro
00pa3oBaTENHLHOIO MPOCTPAHCTBA;

® yMETh OPUEHTHUPOBATHCS B TEKCTE, BBIABIATH TJIABHOE YCIIOBUE 33/1aud M YCTAHABIIMBATH
COOTHOILIEHHE PACCMATPUBAEMBIX O0BEKTOB;

® yMEHHE NMEPEBOIUTh, HHTEPIIPETUPOBATH TEKCT B MHBIE ()OPMBI MpEACTaBIeHUs HH(OPMALIUK:
CXEMBI, TuarpamMmbl, TpaduyecKoe MpeICcTaBICHUE JaHHbBIX;

Kommynukamuenvie YY/[

eyMeHHE paboTaTh B KOMaHje, (OPMHUpPOBAHUE HABBIKOB COTPYAHHMYECTBA M Y4EOHOTO
B3aMMO/ICHCTBHS B YCIOBUAX KOMAaHIHOM UTPbl WIIK UHOU (hOPMBI B3aUMOIEHCTBUS;

® yMEHHE paclpeleNiaTh pOJU W 3aJaud B paMKax 3aHATHS, (OPMHPYsS TakKe HABBIKH
OpPTraHU3aTOPCKOT0 XapaKTepa;

® yMEHHE OIICHUBATh MPABUIBHOCTh COOCTBEHHBIX ACMCTBUIA, a TAKXKe NEATEIbHOCTH JIPYTHX
Y4aCTHUKOB KOMaH/IbI;

® KOPPEKTHO, B paMKax 3aJad KOMMYHHKAIMH, (HOpMyIMpoBaTh W OTCTaMBaTh B3IJISIb,
apryMEHTHPOBATh JOBOJBI, BBIBOJBI, @ TAKXKE BBIJBUTATh KOHTPAPTYMEHTHI, HEOOXOIUMBIC ISt
BBISIBJICHHSI CUTYAllMH yCIeXa B PELICHUH TOM WM MHOW MaTeMaTUYeCKO 3a/1aui;

®yMEHHE TOJB30BATbCS  MAaTEeMATUYECKMMU  TEPMUHAMH  JJIsl  pEIIeHUsT  y4eOHO-
MO3HABATENBHBIX 3a7a4, a TakKKe CTPOUTh COOTBETCTBYIOIME pEYEBbIC BBICKA3bIBAHUS Ha
MaTEeMaTHYECKOM SI3BIKE JIJISl BRICTPAaUBAHHUS MAaTEMaTHIECKON MOJIEIIH;

® yMETh CTPOUTh MaTEMaTHYECKHE MOJIEIH C MOMOIIBI0 COOTBETCTBYIOLIETO MPOTrPAMMHOIO
o0ecrniedeHus, CEpBUCOB CBOOOHOTO OTJAIICHHOTO JIOCTYIIA;

eyMETh TPAMOTHO M 4YETKO, corjacHo mnpasmwiam odopmiieHuss KMM-a OI'D 3aHOCHTH
MIOJTyYCHHBIEC PE3YJIbTATHI - OTBETHI.

Ilpeomemmnule pe3yromamoi:

¢ popMupoBaHNEe HABBIKOB ITOMCKAa MaTEMaTHYECKOTO METOa, alrOPUTMA U MOMCKA PEIICHHS
3a/1auu B CTPYyKType 3ana4y OI'9;

¢ popMupoBaHUE HaBbIKA PEIICHUS OMPEEeIEHHBIX TUIOB 33/1a4 B CTPYKTYype 3ana4d OI'D;

eyMeHHE paboTaTh C TaOdHWIIAMH, CO CXEMaMH, C TEKCTOBBIMU JaHHBIMHU; YMETb
npeoOpa3oBbIBaTh 3HAKW U CHMBOJIBI B JIOKA3aTeIbCTBAX M IMPHUMEHSEMBIX METO/AaxX i pelleHUs
o0pa3oBaTeNbHbBIX 3a7a4;

eyMEHUE TPHUBOJUTH B  CHUCTEMY, COINOCTaBIATh, 00O0OIIaTh M  aHAJIU3UPOBATH
MH(POPMAIMOHHBIE KOMITOHEHTHI MaTEMaTHYECKOTO XapaKkTepa U YMETh MIPUMEHSATH 3aKOHBI U TIPaBUIIa
ISl pelIeHUs] KOHKPETHBIX 3aj1ay;

® yMEHUE BBIIEIATH IVIAaBHYIO U U30BITOUHYIO MH(POPMALIMIO, TPOU3BOINUTH CMBICIIOBOE CXKaTHE
MaTeMaTHYeCKUX (PAKTOB, COBOKYIMHOCTH METOJIOB M CIIOCOOOB PEIICHHUS; YMETh IPEICTABIATH B
CJIOBECHOM (popMe, HCIIOIB3Ys CXeMBI M pa3InyHble TaOIUIbl, TPaQUKU U JUAarpaMMbl, KapThl TOHATUH
M KJIaCTepPhl, OCHOBHBIE UJICH U TUIAH PEIICHHS TOW WIM MHOW MaTeMaTHYeCKOW 3a1aquH.

2. Copep:xaHue Kypca

«IIpakTuKO-OopueHTHpPOBaHHBbIE 3aaHusa» OTpadoTka 3aaau Ne 1-5 KUM OI'D.

TabnuuHoe M rpaduyeckoe MpeACTaBICHUE JAaHHBIX, IJIAH M CXEMa, W3BJICYEHUE HYKHOM
uHpopmanuu. M3MmeHunmBocTh mpu u3MepeHusx. Pemaromue mnpaBuia. 3aKOHOMEPHOCTH B
M3MEHYMBBIX BeIMYMHAX. Bblumcienus um npeoOpa3oBaHue BenuuuH. VccienoBaHue NpOCTEHIIMX
MaTEeEMATUYECKUX MOJIEJIEH.

«Bbruuciienus: u npeodpazoBanus». Orpadotka 3agau Ne 6 KM OI'D.

Heiicmeun ¢ namypanvnoimu yuciamu

Cnoxenne # BBIYUTAHUEC, KOMIIOHCHTBI CJIOKCHHA W BBIYUTAHUA, CBA3b MCKAY HHMU,
HaXO0XJEHUE CyMMbl M Pa3HOCTH, U3MEHEHHE CyMMBbl M Pa3HOCTUM IPU W3MEHEHHH KOMIIOHEHTOB
CJIOKECHHUA U BbIYUTaHUA.



YMHOKEHHE U JIeJIeHHE, KOMITIOHEHThI YMHOKEHUS U IeJICHUS, CBSI3b MEXly HUMU, YMHOXKECHHE
U CJIOKEHHE B CTOJIOWK, JACTICHUE YTrOJIKOM, IPOBEPKa pe3ysbTaTa C IOMOIIBIO TPUKUAKU U 00PaTHOTO
JIEUCTBUSL.

Yucnosvie sviparcenus

YucnoBoe BbIpaKeHHE U €ro 3HaYeHHE, MOPSAI0K BBIOJIHEHUS JEHCTBUIA.

/lpoou. Obviknosennvle opoou

Hons, gactb, 1poOHOE uncio, 1podk. IpobHoe yucio kak pe3ynbraT aeneHud. [IpaBusibHbie U
HETpaBUJIbHBIE IPOOU, CMEIIaHHAasA TPO0b (CMEIIaHHOE YUCIIO).

3anuch HaTypalbHOrO 4YHCla B BUJE ApoOM C 3aJaHHBIM 3HaAMEHATeleM, MpeoOpa3oBaHHe
CMEIIIaHHOW IPOOU B HEMPABUIIBHYIO JPOOh U HA0OOPOT.

[IpuBenenue apodeit k odmeMy 3HameHareno. CpaBHeHHE 0OBIKHOBEHHBIX APOOCH.

CrnoxeHre W BBIYUTAHWE OOBIKHOBEHHBIX JpoOed. YMHOXXEHHE M JeJIeHHe OOBIKHOBCHHBIX
TpoOei.

Apudmernueckre ISHCTBHS CO CMEIIaHHBIMU JIPOOSMH.

Apudmernueckue IeHCTBUS C IPOOHBIMU YHCIAMHU.

Cnocobul payuonanuzayuu bl4UCIeHUU U UX NPUMEHeHUe NPU 8bINOTHEHUU 0etiCMEU.

Hecamuunvie opoou

[TpeoOpazoBaHue NECATUYHBIX IpoOciH B OOBIKHOBCHHBIC. CpaBHEHHE NECATHYHBIX IPOOCH.
CrnoxxeHue W BBIYMTAHHME ACCITUYHBIX ApobOeld. OKpyriieHHe AECATUYHBIX ApoOed. YMHOXKEHHE U
JeNIEHUEe JECATHUYHBIX JpoOei. [Ipeobpazosanue 00bIKHOBeHHBIX Opobell 8 Odecsamuuhbie OpoouU.
Koneunvie u 6eckoneunvie decsimuunvie Opoou.

Yucna. Payuonanvnsle yucna

MHoXecTBO paluoHanbHBIX uucen. CpaBHEHUE palMOHANBHBIX uuced. JledictBus ¢
palMoHAIBHBIMU YuciIaMu. [lpedcmasnenue payuoHaibHo20 Yucia 0ecamuyHol Opoosio.

JIpoono-payuonanshule gvlpasrceHus

[IpeoOpazoBanre OPOOHO-TUHEHHBIX  BBIPAKEHUH: CIOKEHUE, YMHOXCHHE, JICJICHHE.
Aneebpauueckas 0pobw. Coxkpawenue anreeopauneckux opooeii. Ilpusedenue anreebpauueckux opoobeti
K obwemy 3Hamenamento. Jelicmeus ¢ aneebpauyeckumu OpooaMu. ClrOdceHue, Gbluumanue,
VMHOICEHUe, OelleHue, 8036e0eHUe 8 CTNeneHb.

«/leficrBuTeIbHBIE YHCaa». OTpaboTka 3anau Ne 7 KM OI'D.

Payuonanvuwie uucna

N300pakeHre uyucen Ha 4YMCIOBOM (koopauHaTHOW) mpsMoil. CpaBHeHue uucen. Momynb
YUCJIa, TEOMETPUYECKas MHTEpHpeTanuss MOAYJIs uuciaa. JIeHCTBHS ¢ TOJOXKWUTEIBHBIMA U
OTPHULATEIBHBIMH YUCJIaMU. MHOXECTBO LIENBIX YUCEIL.

Koopounama mouku

OCHOBHBIE TOHATHS, KOOPOUHAMHBIU V4, paAcCmosanue mexncoy moukamu. Koopounamuvl
MOYKU.

Hppayuonanvnvie uucna

ITonsiTHE MPPALMOHAIBLHOTO YKcia. PacriozHaBaHMEe MPPalMOHATIBHBIX YUCEL.

MHnooicecmso OeticmeumenvbHbix Yuce.

«IIpeoGpa3zoBanne anredpanyeckux Bbipazkenuii». Otpadotka 3a1a4 Ne § KM OI'D

Hppayuonanvuvie yucna

ITonsiTue uppanMoOHaIBHOIO uHKcia. Pacmo3HaBaHMe WppalMOHANbHBIX uyHcen. [Ipumepsl
JI0Ka3aTeNnbCcTB B anredpe. /Jelicmeus ¢ uppayuoHanbHbIMU YUCIAMU. YMHOJCEHUe, OeleHue,
8036e0eHle 6 CneneHb.

MHmnooicecmeo OelicmeumenbHbIX yuce.

«YpaBHeHHs U HepaBeHCTBa». OTpaboTka 3agad Ne 9 KIIM OI'D.
Pagencmea
UYucnoBoe paBeHCTBO. CBOWCTBA YHCIIOBBIX PABEHCTB. PABEHCTBO ¢ MepEeMEHHOM.
Ypasnenua



[TonsiTue ypaBHEHUSI M KOpHS ypaBHEHHUs. [Ipedcmasnenue O pasHOCUTLHOCMU YDAGHEHULL.
Obaacmwb onpedenenus ypasreHus (001acms 0ONYCMUMbIX 3HAYEHUL NePeMEeHHOLL).

Jluneiinoe ypasnenue u e2o Kopnu

Pemenne nuHeNHBIX ypaBHEHUU. Jlunetinoe ypaenenue ¢ napamempom. Konuuecmeo kopheii
JIUHEUHO020 YpasHeHus. PeuieHue TuHetiHbIX YPaBHEeHUl ¢ NapamempoM.

Keaopammnoe ypasnenue u e2o kopnu

KBanparusle ypaBHeHusi. HemonHble kBaapaTHble ypaBHEHUS. J[MCKpUMHUHAHT KBaJpaTHOTO
ypaBHeHus. Dopmyna KOpHEH KBaapaTHOTO ypaBHeHUs. leopema Buema. Teopema, obpammuas
meopeme Buema. PellleHne KBaJpaTHBIX YpaBHEHUM: HCIOJIb30BaHUE (OPMYIIbI JIJIsl HAXOXKJICHUS
KOpPHEH, 2paguueckuti memoo pewlenus, paslodceHue Ha MHONcUmeny, noooop KopHeu ¢
ucnonv3osanuem meopemovl Buema. Konuuecmso kopreii k6a0pamHnozo ypagHeHUs 6 3a8UCUMOCIU OM
e2o ouckpumunauma. buxeaopamnuie ypasuenus. Ypaenenus, ceooumvle K TUHEUHBIM U KEAOPAMHBIM.
Ksaopammnuie ypasnenus c napamemponm.

/Jlpobno-payuonanvusie ypasnenus

Pemenne mnpocTedimmx apoOHO-JIMHEWHBIX ypaBHEHWH. Peuwenue OpoOHO-pAyUOHANbHBIX
VPAGHEeHUII.

Memoowbl pewienusi ypagueHuil: Memoobl PABHOCUTbHBIX NPeoOpa308anuli, Memoo 3amMeHbvl
nepemennol, epaguyeckuii memoo. Mcnonvzoeanue ceolicme hYyHKyull npu peulenuu YpasHeHull.

IIpocmeiiwue uppayuonanvHvle ypagHeHus uoda ﬂj f (X) =a, \/f (X) = \/g (X) .

n
Vpasnenus suoa X = a.Ypasuenus 6 yeavix uuciax.

«BeposiTHOCTB coObITHII» OTpaboTka 3amay Ne 10 KUM OI'D.

Cnyuaiinvie coovimus

CnyualiHple ONBITHI  (IKCHEPUMEHTHI), JJIEMEHTapHbIE Cily4ailHble COOBITHS (MCXOMbI).
BepositHocTi  anemeHTapHBIX  coObitmidl.  CoOBITMST B CIOyYalHBIX ~ AOKCIEPUMEHTaX |
ONaronpusATCTBYIOLIUE d3JEeMEHTapHble coObITHS. BeposTHOCTH ciydallHBIX COOBITUH. OMBITHI C
PAaBHOBO3MOXHBIMH ~ DJIEMEHTapHBIMU  COOBITHsAMHU. KitaccMueckue BEpOSTHOCTHBIE ONBITHI  C
HCIOJIb30BaHUEM MOHET, KyOHKOB.

«Dynkuum u rpadpuxm». Otpadorka 3agay Ne 11 KM OI'D.

Dyukyuu

IHlonamue ¢pynkyuu

JlexkapToBbl KOOpAMHATHI Ha IJIOCKOCTH. DPOpMUpPOBAaHUE MPEJCTABICHUN O METalpeIMETHOM
MOHATUU «KOOPAMHATHD. CrnocoObl 3aaHus (pYHKUUI: aHAIMTHYECKUH, rpaduuecKuil, TaOIMUHBIN.
I'padux dynxuuu. [Ipumepsr (yHKIHMI, MOTy4aeMbIX B TMPOIECCE MCCICTOBAHUS PA3TUYHBIX
peanbHBIX MPOLIECCOB U pelIeHus 3a1ad. 3HaueHue ¢yHKuuu B Touke. CBoiicTBa QyHKUMi: 001acTh
orpezeneHus, MHO’K€ECTBO 3HAYEHUH, HYJH, MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
uemHoCmyv/HeyemHoCmy, TPOMEXKYTKH BO3pacTaHWss M yObIBaHUSA, HauOoJblllee M HaWMEHbIIEe
3HaueHus. MccnenoBanue QyHKIUY 110 €€ rpaduKy.

Juneinan ghynkyun

CpoiicTBa U rpaduk JuHEHHOW (QyHKUMH. YTIOBOM Koa(p¢uuueHT npsimoi. Pacnonoxenue
rpaduka JUHEHHONH (QYHKIIMM B 3aBUCUMOCTH OT €€ YIJIOBOro Ko3(QUIMEeHTa U CBOOOIHOTO 4JIeHa.
Haxoorcoenue xkosghgpuyuenmos nunetinoti pynkyuu no 3a0aHHubIM YCIOBUAM: NPOXOHCOEHUE NPAMOU
uepez 08e MOYKU C 3A0AHHBLIMU KOOPOUHAMAMU, NPOXOHCOEHUe NPAMOU uepe3 OAHHYIO MOUKY U
napanieibHol OaHHOU NPSMOUL.

Keaopamuunasa ¢pynxyusn

CeoiictBa u rpaduk KBagpatuyHod ¢QyHkuuu (mapabona). [locmpoenue 2paguka
K8AOpAMu4HoU GyHKYuu no moukam

Oopamnasn nponopyuoOHAILHOCMb

k
CrolicTBa QyHKIUH Y = k Y= l'unepbomna.
X

«IMocaenoBareabHocTH U mporpeccum» Otpadotka 3agad Ne 12 KM OI'D. (1 gac).
Ilocnedosamenvnocmu u npozpeccuu



UucnoBas mocneaoBaTesibHOCTh. [IpuMepbl 4HMCIIOBBIX MOCIEN0BATEIBHOCTEH. beckoHeuHbIe
mocieAoBaTebHOCTH. Apudmernyeckas Mporpeccus U ee CBoicTBa. ['eoMeTpuueckas Mporpeccus.
Dopmyna obugeco uneHa u cymmvl N NEPBLIX YNEHO8 APUPMEMUUECKOU U 2eOMEeMPUYECKOU NPOCPeCCUli

«YucaoBbie 1 OyKBeHHbIE BbIpazkeHus». Otpadorka 3ama4d Ne 13 KM OI'D.

Yucnoevle u 0yKeeHHbIE BLIPAIHCEHUS

Bripaxkxenne ¢ nepeMeHHOH. 3HayeHUE BbIpakeHHUs. [lojacTaHOBKAa BBIPAKEHUH BMECTO
MEePEMEHHBIX.

Llenvie svipasicenusn

CreneHp ¢ HaTypaJdbHBIM IIOKa3aTesleM M ee cBoiicTBa. IIpeoOpazoBaHus BBIpaXKEHUH,
CoJiep KalllMX CTENEHU C HATypaJbHbIM [IOKA3aTEIEM.

OnnousneH, MHOTOWIEH. [IeficTBUS C OHOWIEHAMU U MHOTOYJIEHAMU (CJIOXKEHUE, BEIYUTAHUE,
yMHOXKeHUe). DopMylibl COKPAIIEHHOTO YMHOXEHHS: pPa3HOCTh KBaJApaTOB, KBaJApaT CYMMBbI U
pazHocTH. Pa3nokeHre MHOTOUYJICHa Ha MHOXKHUTEIH: BBIHECEHHE OOIIEr0 MHOXXHTENS 3a CKOOKH,
IpyNIHPOBKA, TpUMeHeHue GOopMyJ COKpAIIEeHHOT0 YMHOXeHHs. KBaapaTHBI TpeXwieH, pa3ioKeHne
KBaJPaTHOT'O TPEXUJICHA HA MHOXKUTEIIH.

«IIpakTHyeckue pacyersl no gpopmyaam» Otpadorka 3anad Ne 14 KUM OI'D

Bripaxkenue c¢ nepeMeHHOH. 3HaueHue BblpakeHHsA. lloacTaHoBKa BBIPaKEHUH BMECTO
[IEPEMEHHBIX.

Llenvie evipasricenun

CreneHb ¢ HaTypajJbHBIM IIOKa3aTeseM M ee cBoiicTBa. IIpeoOpazoBaHus BbIpaXKEHUH,
COJIEPIKaIMX CTEIIEHH C HATYpaJIbHBIM I10KAa3aTEIIEM.

OpHowieH, MHOrowieH. JlelcTBUs ¢ OJIHOWIEHAMU M MHOTOWIEHaMU (CJIOKEHUE, BBIYUTAHUE,
yMHOKeHHe). DopMyJIbl COKPAIIEHHOI'O YMHOKECHHUS.

«Cucrembl HepaBeHcTB». OTpaboTka 3a71a4 Ne 15 KM OI'D.

Cucmemul nepaserncme

CuctemMbl HEpPaBEHCTB C OJHOM IEepeMEHHOW. PemieHue cuCTEM HEPABEHCTB C OJHOU
MEPEMEHHON: JIMHEUHBIX, Kgaopamubix. V300pakeHne penieHus: CUCTEMbl HEPaBEHCTB HA YMCIIOBOM
NpsIMOM. 3aNKCh pEelIEHUsI CUCTEMbI HEPABEHCTB.

«I'eomeTpuyeckue purypsol. Yriabm». Otpadotka 3agau Ne 16 KM OI'D.

Benuuunwi

Bennuuna yrina. I'panycHas mepa yria.

Tpeyzonvnux

CpoiicTBa paBHOOEIPEHHOr0 TpeyrosibHuKa. BHemHuit yron tpeyronbHuka. Cymma yrios
TpPEeYroJbHUKa

«I'eomerpuueckue gpurypsl. Jaunbn. Otpadotka 3agay Ne 17 KUM OI'D

Duzypol ¢ 2eomempuu u 6 OKpysHcarouem mupe

['eomerpuueckass ¢urypa. BuyTpeHHssi, BHemHssi obnactu ¢Gurypsl, rpaHuua. Jluaum u
o0J1acTH Ha IUIOCKOCTH. Brinyknas u HeBbinykias ¢urypsl. [1nockas u Hemnockas ¢urypsl. [lonsrue
BennuuHbl. [{nuna. U3mepenne mymnbl. EnquHuIbI U13MEpeHUs JTHMHbI

Brienenne cBoicTB 00bekTOB. @OpPMUPOBAHUE MPEICTABICHUA O METANIPEIMETHOM MOHITUN
«purypa». Touka, OTpe3ok, mpsimas, JIyd, JIOMaHas, IJIOCKOCTb, Yroj, OMCCEKTpuca yria uU ee
CBOWCTBA, BU/bI YIJIOB, MHOTOYI'OJIbHUKH, OKPY>KHOCTb M KPYT.

OceBass cummeTpusi reomerpuyeckux @uryp. lLleHTpanbHas cUMMETpHsT T€OMETPUYECKHX

buryp.

«Ilmomaas MHOTOyroabHuKa». Otpadorka 3agau Ne 18 KM OI'D
H3zmepenusn u eviuucienusn



[Tnomanu. dopmyinbl IUIOMIAAA TPEYrOJbHUKA, MApajuIeIorpaMMa M €ro YacTHBIX BHJIOB,
Tpanenuu, ¢opmyna ['epona, Gpopmyna miomaay BBITYKIOTO YETHIPEXYTOJIbHUKA, (GOPMYIIBI UIUHBI
OKPY’KHOCTH M IUIOLIaJAH Kpyra

«H3mepenusi u BeruucaeHus». Orpadorka 3amad Ne 19 KUM OI'D.

Hzmepenus u gpluucnenus

[Tnomanu. dopmynbl MIOMAAN TPEYroNbHHKA, MapajuieiorpaMMma M €ro 4acTHBIX BHJIOB,
Tpanenuu, Gopmyia IUIOMIAANA BBITYKIOTO YETHIPEXYTOJIbHUKA, (DOPMYIBI JUIMHBI OKPYKHOCTH M
wionaau kpyra. [lnomaas npaBUIbHOTO MHOTOYTOJIBHUKA.

Teopema Iludaropa. TpuroHoMeTpudecKue COOTHONICHUS B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.
Tpuronomerpuyeckue QyHKINUU yria.

«Teoperuueckne acnekTbl». OTpadoTka 3amad Ne 20 KUM OI'D.
Teoperuueckre acrekThl, TEOPEMbI, AaKCHOMBI, OTIpeIeIeHuUs], (POPMYIIBL, JIEMMBI.

3. TpeGoBaHusl K YPOBHIO MOATOTOBKH Y4YaIIMXCS

Hartypaasbnblie uncaa. [I[podu. PannonajbHble yncia

BblnyCKHMK Hayyumcs.

° MMOHUMATL 0OCOOEHHOCTH IIGC)ITHHHOﬁ CHUCTEMBbI CUHCJIICHUAA,

L4 OIICpHUPOBATH NOHATUAMHU, CBA3AHHBIMHA C ACIIMMOCTBIO HATYPAJIbHBIX YHUCCII;

e BBIpAXATh 4YHCIA B OKBUBAJICHTHHIX (opMax, BbIOMpas Hamboee MOAXOAIIYI0 B
3aBHCUMOCTH OT KOHKPETHOM CUTYaIlH;

®  CpaBHHBATH U YIIOPALOYMBATH PALlMOHAIBHBIE YHCIIA,

L4 BBIIIOJHATD BBIYUCIICHHA C palUOHAJIBHBIMHM YHUCIaMHM, COUCTad YCTHBIC W IHMCbMCHHBLIC
HpI/IéMBI BI)I'-II/ICJIGHI/II;'I, IMPUMCHCHHUEC KAJIIBKYJIATOPA,

®  UCIIOJB30BaTh MOHATUA W YMEHHUS, CBSI3aHHBIE C NPONOPLUOHATIBHOCTHIO BEJIHWYMH,
IPOLIEHTaMHU, B XOJI¢ PELICHUs MaTeMaTMYeCKUX 3a7ad U 3aJad M3 CMEXKHBIX IMpPEJIMETOB,
BBIITOJHATD HECIOXKXHBIC IPAKTHYCCKUC paC'-IéTI)I.

JlelicTBUTEILHbIE YHCJIA

Buinycknux nayuumecs:

®  JCIOJB30BaTh HauyaJIbHBIE IIPEICTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHCET;

®  OIEpUPOBATh NOHATHEM KBAJIPATHOIO KOPHS, IPUMEHATD €r0 B BEIUNCIICHHUSX.
AuaredpanyecKkue BbIPaKEeHHUA

Buinycknuknayuumcesi:

e OmepupoBaTh MOHATUAMHU «TOXKIECTBO», «TOXKIECTBEHHOE IpeoOpa3oBaHue», pelaTh
3aJlauu, cosieprkalie OyKBeHHbIE JaHHbIE; padoTaTh ¢ GopMyliaMu;

e  BBINOJHATH MIPE0OpPa30BaHUsl BBIPAKEHUH, COEpKAIMX CTENEHU C IeJIbIMU MOKa3aTeIsIMU
U KBaJIpaTHbIE KOPHU;

° BBIIIOJIHATE TOXIACCTBCHHBIC HpGO6p330BaHI/I5[ panuoOHaJIbHBIX BI)Ipa)KeHI/H\/JI Ha OCHOBEC
MpaBWJI J€MCTBUI HaJl MHOTOWIEHAMU U alire0pandyeckuMU Jpo0simMu;

®  BBINOJHATH PA3JI0KEHNE MHOTOWIEHOB HA MHOXKUTEIIH.

YpaBHeHus

Buinycknuk nayuumcs:

®  pelaTh OCHOBHBIE BHJIbI PALlMOHAJIBHBIX YPABHEHUMN C OJHOM NEPEMEHHOMN, CUCTEMBI ABYX
YPaBHEHUI C IByMS IEPEMEHHBIMY;

° IIOHUMAaTh YpPaBHCHHE KakK Ba)KHeI\/'IHIyIO MAaTE€MAaTUYCCKYI0O MOJCIb [JIs1 OIIMCAaHHuA U
M3y4YeHUs Pa3HOOOPa3HBIX PEATbHBIX CHUTYaIlMii, peIiaTh TEKCTOBBIC 3a7a4d alreOpanvecKum
METOJIOM;

® [PUMEHATH rpapuuecKkue MpeACcTaBIeHUs Ul HCCIEA0BaHUS YPaBHEHUM, UCCIEIOBAaHUS U
pELIEHNs CUCTEM YPABHEHHM € JBYMs IIEPEMEHHBIMU.

HepaBencrBa

Buinycknux nayuumcs:




® JIOHMMAaThb M TPUMEHATh TEPMHUHOJOTHI0O M CHMBOJIMKY, CBSI3aHHBIE C OTHOILCHUEM
HEPABEHCTBA, CBOICTBA YMCIIOBbIX HEPABEHCTB;

e  peularh JMHEWHBIC HEPABEHCTBA C OJHOW IIEPEMEHHON U UX CUCTEMBI; PEIIaTh KBaJpPAaTHbLIC
HEpPaBEHCTBA C OIIOPOH Ha rpaduyeckue NpeacTaBIeHHUS.

OcHoBHblIe OHATHSA. YHCI0BbIE PYHKIUT

Buinyckuux nayuumes:

® [IOHMMATh M UCHOJBH30BaTh (YHKIMOHAJIHHBIC MOHITHUSA U S3BIK (TEPMHUHBI, CHMBOJIUYECKUE
0003HaYCHHUS ),

®  CTPOUTh I'paMKH IEMEHTAPHBIX (PYHKIUI; UCCIe10BaTh CBOMCTBA YMCIOBBIX (DYHKIUI Ha
OCHOBE M3Yy4YE€HUs MOBEICHUS UX IPa(pUKOB;

® [OHMMATH (PYHKIHUIO KaK BOXHEHUIITYI0O MAaTEMaTHUECKYIO MOJIEINb JIJIsl OMMCAHUS MPOLECCOB
U SBJICHUN OKpPYKAIOIIETO MHUpPA, NPUMEHSATh (QYHKUIMOHAIBHBIN S3BIK JUISI ONUCAHUSA U
HCCIIeIOBaHMsI 3aBUCUMOCTEN MeXy (PU3HMUECKUMH BETMUYUHAMU.

OnucarejibHasi CTATHCTHKA

Buinyckuux nayuumes:

®  JCIOJb30BaTh INPOCTENIINE CIIOCOOBI IPEACTABICHUS U aHAJIN3a CTATUCTUYECKUX JaHHbIX.
Cay4aiinble cOOBITHSI U BEPOATHOCTD

BoeinyCKHUKHay4uTCS

®  HaXOAMTHOTHOCUTENIbHYIO YACTOTY U BEPOSTHOCTDH CIy4ailHOIO COOBITHSL.

KomOunaropuka

e  BhInyCKHUK HayuyuTCs peliaTb KOMOMHATOPHBIE 33Jjaud Ha HAXOXJAEHUE 4uciia 00BEKTOB
WU KOMOMHAIUH.

Harnsinaasi reomerpus

Buinycknux nayuumcs:

®  DACIO3HaBaTh Ha 4YEPTEXKAX, PUCYHKAX, MOZACIAX U B OKPYXKAKOUIEM MHUPE IUIOCKHE U
IIPOCTPAHCTBEHHbIE T€OMETPUUYECKHE (DUTYDBI;

®  pacrno3HaBaTh pPa3BEPTKM KyOa, MpPSAMOYIOJIBHOIO Hapajulejenunena, MpaBUIbHON
MMpaMM/JIbl, HMIMH]pA U KOHYCAa;

®  CTPOUTH pa3BEPTKU KyOa U NMPSIMOYTOJIbHOIO MapaljieNenuesa;

e onpeAensATh IO JMHEHHBIM pa3MepaM pa3BEPTKM (QUIypbl JIMHEHHBIE pa3Mepbl camoi
¢burypsl 1 Ha060poT;

®  BBIUUCIATH 00BEM MPSMOYTOJIBHOTO NapasuIeenue 1a.

I'eomeTrpuueckue purypsoi

Buinyckuux nayuumes:

®  I0JIb30BAThCS SI3BIKOM T€OMETPUU JJIsi ONMHUCAHUS IPEIMETOB OKPYXKAIOLIEro MHUpa U HX
B3alMHOI'0 PACIIONIOXKEHHUS;

e pacmo3HaBaThb W M300paxaTh Ha YepTeXkaxX M PHCYHKaX reoMeTpuyeckue (Urypbl U HX
KOH(Urypauuy;

®  HaxOJWTbh 3HAYCHMS JUIMH JMHEHHBIX 3JIEMEHTOB (DUTYp U UX OTHOIICHHUS, TPAJYCHYIO MEpY
yrioB ot 0° go 180°, mpumeHss onpeaeneHus, CBOWCTBA U MPU3HAKU (QUTYp U UX DJIEMEHTOB,
oTHoIeHus puryp (paBeHCTBO, 01I00ME, CAMMETPUH, TIOBOPOT, TAPAILIEITHHBIN EPEHOC);

®  OIEpUPOBaTh C HAYAIBHBIMU IOHSITUSIMHM TPUTOHOMETPUU U BBINOJHATH 3JIEMEHTApHbBIE
orepauuy HaJ QYHKIUSIMH YTJIOB;

e  pemaTh 33Ja4u Ha JI0Ka3aTeIbCTBO, OMMMPAsCh HAa U3yYeHHBIE CBOICTBA QUTYp U OTHOIIECHUN
MEX1y HUMH U IPUMEHSISI U3ydeHHbIE METO/IbI J0Ka3aTeNbCTB;

®  pelaTh HECIOXKHBIE 3a/1a4 HA TIOCTPOCHHE, IPUMEHSSI OCHOBHBIE AJITOPUTMBI IOCTPOEHUS C
MIOMOUIBIO IUPKYJIS U IMHENKH;

e  pemaTh NPOCTEHUIINE MIIAHUMETPUYECKHUE 3a7a4l B IPOCTPAHCTBE.

N3mepenne reomeTpu4ecKux BeJTUYMH

Buinyckuux nayuumes:

®  HCNOJb30BaTh CBOMCTBA M3MEpPEHUs NJUH, IUIONIAJed M YrjoB MpH pElIeHUH 3a/Jay Ha
HaXO0XJACHHUE JIMHBI OTPE3KA, JUIMHBI OKPYKHOCTH, JJIMHBI 1yTH OKPYKHOCTH, TPaJlyCHOW MEpbI

yria;




KpPYroB U CEKTOPOB;

BBIYUCIISTH JJIMHY OKPYKHOCTH, IJTMHY IYTU OKPY>KHOCTH;
BBIUUCIIATH JUIMHBI JTMHEWHBIX 3J€MEHTOB (PUTYyp U UX YIJIbl, UCHOJIB3Ys (POPMYJIIbI IITHMHBI

OKPY>KHOCTH | JUTMHBI IYTH OKPYKHOCTH, (GOPMYJIBI II0MaAeH huryp;

JUTMHBI IYTU OKPY>KHOCTH, (hopMyn mtomaneit puryp;

(ucnonb3ys Mpy HEOOXOAMMOCTH CIIPABOYHUKHA U TEXHUYECKUE CPEJICTBA).
Koopaunartsi
Buinyceknux nayuumes:

BBIUUCIIATE JIMHY OTpPC3Ka II0 KOOpAWHATaM €ro KOHIIOB;

CepeUHbI OTPE3Ka;

4. TemaTnueckoe INIAaHUPOBAaHUE KypcCa

BBIUUCIIATH TUIOIIAIU TPEYroJbHUKOB, MPSIMOYTOJBHUKOB, MapajljieIorpaMMOB, Tpareuui,

pemaTh 3a1aud Ha JI0Ka3aTeIbCTBO C HCIIOJIB30BaHHEM (OPMYJ JUIMHBI OKPY)KHOCTH M

pfliaTth IMPAKTUYCCKUE 3aladyr, CBA3AaHHBIC C HAXO0XACHHUEM TI'€COMCTPHUYCCKUX BCIWMYHWH

BBIUUCIIATH KOOPAMUHATHI

HCIIOJIBb30BAaThb KOOpI[PIH&THBIﬁ MCTOM OJIA U3YUCHUA CBOICTB IMPpSAMBIX U OKPY)KHOCTCﬁ

Ne Tema 3ansaTHS OCHOBHBIE BU/IbI IEATEIHOCTH YYaIIUXCS Kon-Bo
/1 (Ne 3amanus B8 KNIM) 4acoB
1 Beruucnenus u Beimonustor apupmeTrnueckue qeicTBus ¢ 4
npeobpazoBanus (6 paloHaIbHBIMU YUCIAMH, BBIYUCIISIOT 3HAUCHUS
3aganne KNM) YHCJIOBBIX BBIPAKEHUM, IEPEXOAAT OT OHOMN
(G opMBbI 3aMCH YUCIIa K Jpyroi
2 JleicTBUTENbHBIE N300pakaroT 4rciia ToYKaMu Ha KOOPIMHATHOMN 4
yucina (7) IIPSIMOM, CPAaBHUBAIOT JEHCTBUTEIIBHBIE YHCIIA,
BBINOJIHAOT BBIYMCICHUS U IPeoOpa3oBaHus,
BBINOJIHSIOT IPUKHUJIKY PE3YyJIbTaTa BEIYUCICHUI.
3 IIpeoOpa3oBanus BbInonHsA0T BEIYUCIEHMS U IPeoOpa30BaHuUs 4
anredpanvyecKux apu(QMETUYECKUX BBIPAXKEHUN, IPUMEHSIOT
BBIpakeHHH (8) CBOMCTBA apu(hMETHUUECKUX KBAPATHBIX KOPHEH
JUIS1 IPe00pa3oBaHus BRIPAKCHHI
4 VYpaBHeHMs U PemaroT nuHelHbIE U KBaJPATHBIE YPABHEHHUS C 4
HepaBeHCTBa (9) OJIHOY TIEpEMEHHOM, HEPABEHCTBA C OJTHOM
IIEPEMEHHOMN U X CHCTEMBI
5 Oyukuuu v rpadpuku | CTposT U 4uTaroT rpadyKu pa3aIudHbIi QYHKIIMM, 4
(11) YUTAIOT rpaduku QyHKIHIHA, OMUCHIBAIOT C
MOMOIIbI0 (YHKIUI pa3Iu4HbIE 3aBUCUMOCTH
MEX/y BeIMYMHAMU, UHTEPIPETUPYIOT IpaduKu
3aBUCUMOCTEN
6 Yucnossie U BrimomnHsoT npeobpazoBaHus anredpandyeckux 4
OyKBEHHbIE BBIp)KEHUH, HAXOAAT 3HauUeHHs OYKBEHHBIX
BbIpaxkeHus (13) BBIPAXXEHH, OCYIIECTBIISASI HEOOXOIUMBbIE
MIO0JICTAHOBKHU
7 [IpakTnueckue OcCy1IecTBISIFOT pacyeTsl o (hopMyiam, 4
pacueTsl 110 BBIPAXKAIOT 3aBUCUMOCTH MEXy BEIMUNHAMM,
dbopmynam (14) BBIYMCIIAIOT 3HAYEHHUS YUCIOBBIX BBIPAKEHUI
8 IIpakTuko- BeInonHsA0T BRIYUCICHUS U TIPeoOpa3oBaHMs, 4
OpUEHTHUPOBAHHbBIE OCYIIECTBIISIOT IPAKTHUYECKHE PACUEThI, CTPOST U
3aganus (1-5) UCCIIEYIOT MAaTEMaTUYECKUE MOJEIIN,
HCIOJIb3YIOT IPUOOpPETEHHBIE 3HAHUS U YMEHUS B
IIPAKTUYECKON AESITEIbHOCTU
9 I'eomerpuueckue BeImmonHseT nefcTBus ¢ TeOMETPUIECKUMHU 4

¢urypsl. Yrisl (16)

burypamu, penarT MIaHUMETPUIeCKHe 3a1auu




Ha HAXO0XKJIEHUE T€OMETPUYECKUX BETUYMH (YTIIOB)

10 I'eomerpuueckue Pacnio3narot reomerpuyeckue Gurypsl Ha 4
¢urypsl. Jnussl (17) | IUIOCKOCTH, pa3iuyaioT UX B3aUMHOE TIOJIOKEHHUE,
n300pakaroT reoMeTpudeckue GUryphl,peraroT
IUIAHUMETPUYECKHE 3a/1a41 HAa HaX0XKJICHUE
T€OMETPUUYECKHUX BEITMYUH (JIJTUH, YTJIOB)
11 [momans Pacnio3naror reomerpudeckue GUrypsl Ha 4
MHOroyrojpHuKa (18) | miockocTy, pelmaroT MIaHUMETPUYECKHE 3ajauu
Ha HaX0kKJIEHUE N'€OMETPUUECKUX BETUUYHUH
(momtaneit), OCyLeCTBISAIOT pacueTsl 110
dbopmynam
12 W3mepenus u OnpenenstoT KOOPAUHATHI TOYKHU INIOCKOCTH, 4
Bbruucienus (19) IIPOBOJAT ONlEpaLMU HaJl BEKTOPAMM, BBIYUCIISIOT
JUINHY U KOOPJMHATBI BEKTOPA, YTOJI MEXIY
BEKTOPAMM, CUHYC, KOCUHYC M TaHI'€HC yrja
13 Teopernueckue [TpoBoIAT TOKAa3aTENbHBIE PACCYXKICHHUS, 4
acnekTsl (20) OLICHUBAIOT JIOTHYECKYIO MPABUIBHOCTD
paccyXKIeHHUH, pacClO3HAIOT OLIMOOYHbIE
3aKJIFOUEHUs
14 CucteMbl HepaBeHCTB | PemaroT ypaBHEHUs, HEPABEHCTBA U UX CUCTEMBI, 4
(15)
15 BeposiTHOCTD Haxonsat BeposITHOCTD CilydaiiHbIX COOBITUI B 4
coObITHii (10) IPOCTEHIINX pacyeTax
16 ITocnenosarensHocTH | Pacno3HaroT apupmMeTHyeckre U reoMeTpudecKue 4
u nporpeccud (12) IIPOTrPECCUH, PEIIAIOT 331a4U C IPUMEHEHNUEM
(bopMyIbl 00LIETO WieHa U CyMMbl HECKOJIBKUX
YJIEHOB MPOTPECCUU
17 Pabora cKUM (uactp 4
1)
Htoro 68




