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IHosicHUTEALHAA 3aAIINCKA

Pabouas nporpaMmma cocTaBieHa Ha OCHOBE CJIEAYIOLUX TOKYMEHTOB:

[IpumepHast mporpaMMa OCHOBHOTO O0IIEro o0pa3oBaHUsl MO MAaTeMAaTHKE M aBTOpCKas Mporpamma Mo aiaredpe U reoMeTpuu
B3SThl U3 MeToauueckoro nocodus «lIporpammsl o6meodpasoBarenbubix yupexaenuity AJITEBPA 7-9 knaccst, TEOMETPUSA 7-9
KJ1acchl, coctaButenb: bypmuctpoBa T.A uznarensctBo «IIpocBemienue.

Pa6ouas nporpamma paccuutana Ha 170 (102+68) yacos (5 4acoB B HEHEJI0).

«Anrebpa 9 knacc» aBropsl FO.H. Makaperues, H.I'. Munatok, K.1. Hemkos, C.B. CyBopoBa. Mocksa, «IIpocBemenue» 2010r.

«I"eomeTpus, 7 - 9» aBTopsl JI.C. Atanacan, B.®. byry3os, C.b. Kagomues u ap. M.: IIpocsemenue, 2009r.

O0y4yenue MaTeMaTuKe B 9 Kj1acce HANIPaBJIEHO HA JOCTHKEHHUE CJIETYIOUIUX LeJe:

e OpyajeHue CUCTEMOM MaTeMaTHUYeCKUX 3HAHUW M YMEHHM, HEOOXOIUMBIX JJI MPUMEHEHUS B MPAKTHUECKOU NESITeIbHOCTH,
U3YYEeHHS] CMEXHBIX JUCIMIUINH, TPOIOJKEHUS 00pa30BaHMUs.

e UHremnekTyanbHOE pa3BUTHE, MPOJOJDKEHHE (OPMHUPOBAHUN KA4yeCTB JIMYHOCTHU, CBOMCTBEHHBIX MaTeMaTHYECKOU
JESTENBHOCTU: SCHOCTH W TOYHOCTH MBIIUICHUS, KPUTUUHOCTH MBIIIJICHUSI, UHTYUIIMA KAaK CBEPHYTOI'O CO3HAHMSI, JIOTMYECKOTO
MBIIIJICHUS, AJIEMEHTOB alTOPUTMUYECKONW KYJIBTYpbl, NPOCTPAHCTBEHHBIX MPEACTABICHUM, CIIOCOOHOCTH K MPEOOJIECHHUIO
TPYAHOCTEMN.

o ®dopMHpOBaHUE MPECTaBICHUN 00 MIEAX U METOJaX MAaTEeMaTHKH KaK YHHBEPCAJIbHOTO fA3bIKa HayKU M TEXHUKH, CPEICTBA
MOJENHMPOBAHMUS SIBIIEHUIN U IIPOLIECCOB.

e BocnuraHue KyJabTypbl JHWYHOCTHM, BHHUMaHUSA KaK CBEPHYTOIO KOHTpOJS, OTHOIIECHHS K MaTeMaTUKE Kak K YacTH
00111eueI0BeYECKON KYJIBTYPHI.

ILleablo M3yyeHHMsl Kypca mMaTeMaTHMKHM B 9 Kkiacce SBISETCS Pa3BUTUE BBIUYMCIUTENBHBIX U (DOpPMaTbHO-ONEPATUBHBIX
anredpandyeckux yMeHUN N0 YPOBHS, MO3BOJISIONIETO YBEPEHHO MCIIOIB30BATh UX MPU PEIICHUH 337a4 MaTEMAaTUKH U CMEKHBIX
npeaMeToB (pu3uka, Xumus, UHQOpPMAaTUKa U Ipyrue), YCBOCHHE almapara ypaBHEHHMH M HEPaBEHCTB KaK OCHOBHOT'O CpPEICTBA
MaTeMaTHUYECKOTO MOJEIUPOBAHMS IPUKIAAHBIX 3314, OCYIIECTBICHUS (YHKIIMOHAIBHON MOATOTOBKH IIKOJIBHUKOB.

MeToabl M IpHEMBbI, HCIOJIb3YyeMble IIPH 00y4YeHHH MaTeMaTHKe:

e [IpuHUUIIBI TEXHOJOTHH YPOBHEBOH Au]PepeHnanim

e bioku goManrHux 3aJaHui 1Mo aareope

e [IpumeHeHnEe HHTEPAKTUBHOM JOCKH Ha Pa3IMYHBIX dTanax ydeOHO! AEATENbHOCTHU ISl aKTUBU3ALMH YY4EOHOr0 Iporecca




DopMbI KOHTPOJIA:

e JlubdepeHurpoBaHHbIE CaMOCTOSITENIbHbIE pPAOOThI, COAEpKALIUME 3aJaHus O0OS3aTENBHOIO W MOBBIILIEHHOIO YpPOBHS,
paccuuTaHHble Ha 5-20 MUHYT, OLICHMBaeMble OTMETKOU «2» - HE CJeJIaH 00s3aTeNbHBIM YPOBEHb, «3» - MPABUJIIBLHO BBIMOJHEH
00s13aTeNbHBIA YPOBEHb, «4» - €CIId JOMYyIIeHa OJHA OIMOKAa WM HECKOJIbKO HETOYHOCTEW , «5» - NMPaBUIBHO BBIMOJHEHBI BCE
3a/IaHUs WK JOMYyIeHa HETOYHOCTh, HE MPUBE/IIIAs K HEMTPABUIILHOMY PEIICHUIO.

e JludpdepeHurpoBaHHbIE KOHTPOJIbHBIE palbOThI, coleprKaliyue 3afaHus 00s3aTEILHOTO U TOBBIINICHHOTO YPOBHS, BpeMs
BBITIOJIHEHU — 40 MUHYT, OIICHMBAaeMble OTMETKON «2» - He cJejaH oO0s3aTelbHbI YpPOBEHb, «3» - MPABUIBHO BBIMOJHEH
00s3aTeNbHBIN YPOBEHD, «4» - €Clid JOMylIeHa O/IHA OIIMOKA WJIM HECKOJIBKO HETOYHOCTEH, «5» - MPAaBUIIbHO BBIMOJHEHBI BCE 3aJJaHUs
WJIM JIOTYII€HA HETOYHOCTh, HE TIPUBEIIIAsl K HEMPABUILHOMY PEIICHUIO.

OO01Ias XapakTepHuCTHKA YUeOHOI 0 IpeIMeTa

MaremaTtndeckoe oOpa3oBaHHWE B OCHOBHOM IIIKOJIE CKJIQJBIBACTCS W3 CICAYIOIIUX COJEPKATEIHHBIX KOMIIOHEHTOB (TOYHBIC
Ha3BaHUs OJIOKOB): apugmemuka; anzeopa; ceomempus; IiemMeHmvl KOMOUHAMOPUKU, MEOPUU BEPOAMHOCHEll, CAMUCMUKU U
Jaozuku. B cBoell COBOKYITHOCTH OHHU OTPakalOT OOTaThli OMBIT OOyUYECHHUS MaTeMaTHUKE B HAIICH CTpaHE, YUYUTHIBAIOT COBPEMEHHBIC
TEHJICHIIMM OTEYECTBEHHOUW M 3apyO0eKHON IIKOJIBI U MO3BOJISIOT PeaIM30BaTh IMOCTABJICHHBIC MEepe]] IIKOIBHBIM 00pa3oBaHUEM IIENU
Ha MHOOPMAIIMOHHO €MKOM M MPAKTUYECKH 3HAYUMOM MaTepualie. DTH CoJep)KaTeIbHbIe KOMIIOHEHTHI, Pa3BUBAsACHh HA MPOTSIKCHUH
BCEX JIET OOYYEHUs, €CTECTBEHHBIM 00pa30M MEPEIIeTalOTCs U B3aUMOJIEHCTBYIOT B YUEOHBIX Kypcax.

Apugpmemuxa npuzBaHa CIIOCOOCTBOBATh MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOIWMBIX JJISI TIOBCETHEBHON KU3HHU.
OHa ciuyxuT 0a30i IJI BCEro JajdbHEWIEro M3y4YeHHS MaTeMaTHKH, CIOCOOCTBYET JIOTHYECKOMY Pa3BUTHIO M (OPMHUPOBAHUIO
YMEHHUS MMOJb30BAThCS AITOPUTMAMHU.

Anzedpa Vzydenue anreOpnl HalelaeHO Ha (OPMHUPOBAHHME MATEMAaTHYECKOrO ammapara JJjis pelieHus 3aj1ad U3 MaTeMaTHKH,
CMEKHBIX IIPEJIMETOB, OKPY’Karoleld peaqbHOCTH. S3BIK anreOphbl MOoaUYepKUBACT 3HAUCHWE MAaTEMATHUKHU KaK sSI3bIKa JIJIS TIOCTPOSHUS
MaTeMaTHYCCKUX MOJIEJICH, ITPOIIECCOB M SIBIICHHM peaIbHOTO MUpa (OJTHOM M3 OCHOBHBIX 33/1a4 H3YYCHUS aIreOphl SABIISICTCS Pa3BUTHE
AITOPUTMUYECKOTO MBIIUICHUS, HEOOXOJMMOro, B YAaCTHOCTH, JUII OCBOCHHSA Kypca HH(GOPMATHUKH; OBJAJCHHUE HaBBIKAMH
JNETYKTUBHBIX PACCYKICHUH.

I'eomempusa— onvH W3 BAXKHEHIIMX KOMIIOHCHTOB MAaTEMaTHYECKOTO oOpa3oBaHWs, HEOOXOAUMBIN Ui NPHOOPETCHUS
KOHKPETHBIX 3HAHUH O MPOCTPAHCTBE M MPAKTHUSCKH 3HAYUMBIX YMEHUH, (DOPMUPOBAHUS S3bIKA ONUCAHUS O0BEKTOB OKPYKAIOIIETO
MHpA, JUIS Pa3BUTHS MPOCTPAHCTBEHHOTO BOOOpaKCHHSI W WHTYHUIIMHA, MaTEeMAaTHYCCKONW KYIbTYPHI, I ACTETUYCCKOTO0 BOCITHTAHUS




oOyyaromuxcs. M3ydeHue reoMeTpur BHOCUT BKJIaJl B Pa3BUTHUE JIOTUYECKOTO MBIILICHUSI, B (GOPMUPOBAHUE MTOHSATHS 10KA3aTEIIbCTRA.

Inemenmul 102UKU, KOMOUHAMOPUKU, CHIAMUCMUKU U MEOPUU 8ePOAMHOCHMEll CTAHOBITCS 0053aT€IbHBIM KOMIIOHEHTOM
IIKOJIBHOI'0 00pa30BaHus, YCUIMBAIOIIUM €ro MPUKIAJHOE U MPAKTUUYECKOE 3HAYeHHEe. DTOT MaTrepuai HeoOXOAHM, IPEkIe BCETo,
st popMupoBanus (PYHKIIMOHATBLHON IPaMOTHOCTH — YMEHHMM BOCIIPUHUMATH W aHAIM3UPOBATh MHGOPMAIIUIO, MIPEJCTABICHHYIO B
pa3nuuHbIX (opMax, IMOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTMX pPEalTbHBIX 3aBUCUMOCTEH, MPOU3BOJUTHL MPOCTEHIINe
BEpPOSITHOCTHBIE pacu€Thl NpH .[Ipu M3ydeHUU CTATUCTUKU M TEOPUU BEPOSTHOCTEN 0OOOTraIaroTCsi MPEJACTaBICHUS O COBPEMEHHOM
KapTUHE MHpa U METOJaX €ro uccliefoBaHus, (GOPMUPYETCS MOHHUMAHUE POJM CTATUCTUKU KaK MCTOYHHMKA COIMAJIBHO 3HAUYMMOMU
uH(OpPMaIIMK U 3aKJIaJIBIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBIIIICHUS.

Takum 00pa3oM, B X0/1€¢ OCBOCHHUSI COJEPKAHMS Kypca YUallluecs: noayyarom G03MONCHOCMb:

Pa3BUTh MPEJACTABICHUE O YKCJIC U POJIM BBHIYMCICHUN B YEJIOBEYECKOW MpakTHKe;, cHOpMUpPOBATH MPAKTUUECKUE HABBIKU
BBITIOJIHEHUSI YCTHBIX, MUChbMEHHBIX, THCTPYMEHTAIBHBIX BIYUCICHUM, Pa3BUTh BBIUUCIUTEIBHYIO KYJIbTYPY;

OBJIQJICTh CHMBOJIMUYECKUM SI3BIKOM anreOphl, BbIpaboTaTh (OpMabHO-OMEPATHUBHBIC alreOpandeckue yMEHHUST U HaydHUThCs
MPUMEHATh UX K PEIICHUI0 MAaTEMAaTHYECKUX U HEMAaTEMaTUUECKUX 3a]1ay4;

U3YYUTh CBOWCTBA © Tpauku dIeMEHTapHBIX (DYHKIUHA, HAYYUTHCS HCIOJIB30BaTh (PYHKIMOHAIBHO-TpaduuecKue
IpEACTaBICHUS JIJIl ONTMCAHUSI M aHAIN3a peallbHbIX 3aBUCUMOCTEN;

Pa3BUTh MPOCTPAHCTBEHHBIEC MPEJCTABICHUS U M300pa3UTEIbHbIE YMEHHUS, OCBOMTh OCHOBHbBIE (DAKTHI U METOBI IJIAHUMETPHH,
MO3HAKOMUTHCA C MPOCTEUIINMH MPOCTPAHCTBEHHBIMU TEJIAaMHU U UX CBOMCTBAMU;

MOJIYYUTh MPEJCTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAbHOM MHUPE M O PA3IMUYHBIX CHOCO0aX UX M3y4deHUs, 00
0COOEHHOCTSIX BBIBOJIOB M NMPOTHO30B, HOCSIIINX BEPOSITHOCTHBIN XapakTep;

pPa3BUTHh JIOTHUECKOE MBIIUIEHHE M pedb — YMEHHUS JIOTMYECKHM OOOCHOBBIBATH CYXKICHHUS, MPOBOIAUTH HECIOXKHBIC
CUCTEMATH3allUM, NPUBOAUTH MPUMEPBl W KOHTPIPUMEPHI, HCIOIB30BaTh pA3JIUYHBIC S3BIKM MAaTEMaTUKU (CJIOBECHBIH,
CUMBOJIMUECKUH, rpadUueCcKuil) A1 WIUTFOCTPALIMK, UHTEPIIPETAIIMH, apTYMEHTAllUH U JIOKA3aTeIbCTBA;

B kypce anrebpbr 9 kiacca pacuupsitoTcsi CBEEHUS O CBOWCTBaX (YyHKIIMH, TO3HAKOMUTH OOYYArOMIMXCA CO CBOMCTBAMHU U
rpaduKoM KBaApaTUYHON (DYHKIIMH; CHUCTEMAaTU3UPYIOTCS U 00OOIIAIOTCS CBENICHUS O PEIICHUU IIENBIX U JPOOHBIX PalMOHATBHBIX
ypaBHEHUH C OJHON MEpEMEHHOM, (OPMUpYETCS YMEHHE pPelllaTh HEPABEHCTBA BUaa ax’ + bx + ¢>0  ax? + bx + ¢<0, rue a=*0;,
BbIPA0ATHIBACTCS YMEHHUE pElIaTh MPOCTEHIINE CUCTEMBI, COJEp)KAIllMe YpaBHEHHE BTOPOW CTENEHW C JBYMS TMEPEMEHHBIMH, U
TEKCTOBBIE 33J]a4U C MOMOIIbIO COCTABJICHHS] TAKMX CUCTEM; AAIOTCA MOHITUS 00 apuPMETUYECKOW U reOMETPUUYECKON MPOrpeccusix
KaK YHUCJIOBBIX IIOCJIENIOBATEILHOCTSIX OCOOOTO BHA; 3HAKOMSTCS OOYYaIOMUXCA CHOHATHSAMHU TEPECTAaHOBKH, DPa3MeEIICHUS,
COUYETaHUS U COOTBETCTBYIOIMUMHU (DOopMylaMu JJIsl TIOJCYETa UX YHCIIA; BBOASTCS TOHITHS OTHOCHUTEIBHONW YacCTOTHI U BEPOSTHOCTH



CIIy4allHOTO COOBITHSI.

B kypce reomerpun 9-ro kiacca u3ydaercs METOJ KOOPAMHAT HA MJIOCKOCTH. Y4Yalluecs AOMOJHSIOT 3HaHUS O TPEYroJbHUKaX
CBEJICHUSIMHU, O METOJIaX BBIYMCIICHHS AJIEMEHTOB MPOU3BOJIBHBIX TPEYTOJbLHUKAX, OCHOBAHHBIX Ha TEOpEeMaX CMHYCOB U KOCHHYCOB.
JlatoTcst  cUCTEMaTH3WPOBAHHBIE CBEACHUS O TMPaBWIBHBIX MHOTOYIOJIbHUKAX, 00 OKPYKHOCTH, BIUCAHHOW B TMIPABUJIbHBIN
MHOT'OYT'OJIbHUK U OTTIMCAHHOM.

Conep:xkanue yueOHOro Kypcea .
1. CroiicTBa pynkumii. Kpaaparnunas pynxuus (30 1)
Oyukius. CpoiictBa QyHkiuit. KBagpaTHsiil TpexuieH. Pa3inoixkeHne KBaApaTHOTO TpeXWIeHa Ha MHOXUTeNU. Pemenue 3anay myrem
BBIJICJICHHS KBaIpaTa JABydYIEHa U3 KBapaTHOro TpexwieHa. @yukiwus y = ax’ + bx + ¢, e€ cBoiicTsa, rpaduk. CrerneHHas QyHKIUS.
Heab — paciupuTh CBEJIEHUS O CBOMCTBAX (QYHKIMNA, 03HAKOMUTD YUAIIUXCS CO CBOMCTBAMU M Ipad)KOM KBAJPATUUYHON (YyHKIIHH.
3HATh OCHOBHBIE CBOMCTBA (DYHKITUH, YMETh HaXOJIUTh MPOMEKYTKH 3HAKOTIOCTOSIHCTBA, BO3pACTaHUs, YObIBAHUS (PYHKIIUH

YMeTb HaxXoIUTh 00JIaCTh OMpeeeHUs U 001acTh 3HAUCHUHN (QYyHKIIUU, YUTATh rpaduK GyHKIUN

YMeTh pemaTth KBapaTHbIE YPaBHEHUS, ONIPEETATh 3HAKA KOPHEU

VMeTh BEITIOJHATH Pa3JI0KECHUEC KBAAPATHOI'O TPEXYJICHA HA MHOXKHUTCIIN

YMeThb cTpouTh Tpaduk GyHKINK y=axX’ * BBINOJHATH MpocTeifine mpeoopasoBaHuarpagukos QyHKIMH

YMeTb cTpouTh TpaduK KBaAPaTUIHOW (PYHKIIMH, BRITIOTHATE MPOCTeHIne mpeoOpa3zoBanus rpaduKoB GyHKITUN

YMeTh cTpouTh rpaduK KBaApaTUIHOW (DYHKIIMHY HaXOAUTh MO TpaguKy HYIH GYHKIIUH, IPOMEXKYTKH, T1e QYHKIUS IPUHUMAET MOJIOKUTEIBHBIC U
OTPULATCIIBPHBIC 3HAUCHU A.

YMeTh TOCTPOUTH rpadK GYHKIMU y=aX> U IPUMEHSATh €€ CBOWCTBA. YMETh IIOCTPOUTH IpaduK GyHKIMHU y=ax>+ bx + ¢ u
IIPUMEHSTH €€ CBOMCTBA

YMeTh HaX0uTh TOKHU TiepeceueHus rpadpuka KBagpatnuHoit QyHKIIUU C OCSIMU KOOPAUHAT. ¥ METh Pa3iIOKUTh KBAJPATHBINA TPEXUWICH
Ha MHOUTEJIN.

YnMmets cTpouTh rpaduk GyHKIuH y=X" , 3HATh CBOMCTBA CTETICHHOW (PYHKIINHU C HATYpaJIbHBIM MMOKa3aTelIeM, YMETh PeliaTh
ypaBHEHHUS X"=a IpU: a) YETHBIX U O)HEUECTHBIX 3HAUCHUSAX N

3HaTh ONpeIeICHUE KOPHS N- M CTENEeHH, ITPH KaKUX 3HAYCHUSAX a UMEET CMBIC] BBIPAKEHUE Va
Konmponvnas paboma Ne 1 no meme: «Keadpammuvlti mpexunex»



Konmponvuas paboma Ne 2 no meme: «Keadpamuunas gynxyusy

Konmponvuas paboma Ne 3 no meme: «Kopenv n-oti cmenenuy

2.BexTopsbl. Metoa koopauHart (18 yacoB)

[lonstue Bektopa. PaBeHCTBO BekTOpOB. Cl10XKEHUE U BRIUMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA HA yucio. Pa3noxkeHnue BekTopa 1o
JIBYM HEKOJIJTMHEapHbIM BekTopaMm. KoopauHaTel BekTopa. [IpocTeiiniue 3agaun B KoopaArHaTaX. Y paBHEHUSI OKPYKHOCTH U MIPSMOM.
[IpumeHeHue BEKTOPOB M KOOPJMHAT NpH perieHnu 3aaad. OcHoBHas Llenb - HAyuYuTh y4aliuxcsi BBITIOJIHAT JEUCTBUS HaJl
BEKTOPAMU KaK HaIlPaBJICHHBIMU OTPE3KaMHM, UTO BAXKHO JJIsI IPUMEHEHUS BEKTOPOB B (PUBHKE; TO3HAKOMUTH C UCIIOJIb30BAHUEM
BEKTOPOB U METOJIa KOOPAUHAT MPU PEIICHUU T€OMETPUUECKUX 3a/1au. BekTop ornpeensercst Kak HarpaBJICHHBIN OTPE30K U JEUCTBUS
HaJ[ BEKTOpAMH BBOJSTCS TaK, KaK 3TO MPUHATO B (PU3HUKE, T. €. KaK JICUCTBUS C HAMPaBICHHBIMU OTpe3kaMu. OCHOBHOE BHUMAaHUE
JIOJDKHO OBITh YJIEJIEHO BhIPAOOTKE YMEHUM BBIMOIHATH ONEepallii HaJl BEKTOpaMu (CKJIaIbIBaTh BEKTOPHI MO MPaBUIaM TPEYroJIbHUKA
U TlapajuiesiorpaMma, CTPOUTh BEKTOP, PaBHBIN Pa3HOCTU JIBYX JaHHBIX BEKTOPOB, a TAKXKE BEKTOP, PaBHBIN MPOU3BEICHUIO JaHHOTO
BEKTOpa Ha JJaHHOE unciio). Ha mpumepax rmokaspiBaeTcsi, Kak BEKTOPbI MOTYT MIPUMEHSITHCS K PEIICHUIO TECOMETPUYECKUX 3a/1a4.
HeMmoucTpupyercs 3¢ HEeKTUBHOCTh TPUMEHECHHS (HOPMYJT JJIsi KOOPAUHAT CEPEANMHBI OTPE3Ka, PACCTOSHHS MEXKIY IBYMs TOUKAMU,
ypaBHEHUM OKPYKHOCTH U MIPSMON B KOHKPETHBIX TEOMETPUYECKUX 3a/1auax, TEM CaMbIM JIaeTCs IPeICTaBICHUE 00 N3YICHUN
r€OMETPUUECKUX (PUTYP C TIOMOIIBI0 METO0B alreOphl.

Konmponvuas paboma Ne 4 no meme: «Bexmopwi.

Koumponvuas paboma Ne 5 no meme: «Koopounamul gekmopul».

3. . YpaBHeHMsI M HEPABEHCTBA C OJHOI MepeMeHHOoM (22 4)

Lensie ypaBHeHus. [[poOHbIe palinoHaabHble ypaBHeHUs. HepaBeHCTBa BTOPOM CTEIICHU C OJTHOU MepeMeHHOW. MeTo1 MHTepBaJIOB.
Heab — cucreMaTu3npoBaTh U 0OOOIIUTH CBEACHUS O PEIICHUH IENIbIX U APOOHBIX PAIIMOHATBHBIX YPABHEHHH C OJHOM MEPEMEHHOM,
cOpMUPOBATHL YMEHHE PEIATh HEpABEHCTBA BUAA ax’ + bx + ¢> 0 wunax? + bx + ¢< 0, rue aZ0.

3HATH METO/IBI PEUICHUS] YPABHECHHUIA:

a) pa3J0KEeHHE HAa MHOKHUTEIH;

0) BBe/ICHHE HOBOI MIEPEMEHHON;

B)rpaduueckuii cnocoo.

YMersb pemiats Uenable ypaBHEHU METOJOM BBEJICHUS HOBOW IIEPEMEHHOM

YMeTh pematb CUCTEMBI 2 YpaBHEHUH C 2 IEpEeMEHHBIMH TpadUIecKuM CIIoCOO0M

YMeThb pemath ypaBHEHUS ¢ 2 IEPEMEHHBIMU CIIOCOOOM MOJICTAHOBKHU U CIIOXKEHUS

YMeTs pemats 3a/1auu «Ha padoTy», «Ha ABMKCHHE» U APYTHE COCTABICHUEM CUCTEM YPaBHEHHIA.



Pemiennie ypaBHEHU TPEThEN U YETBEPTOM CTENEHU C OJJHUM HEU3BECTHBIM C ITOMOIIBIO PA3JIOKEHNS HA MHOKUTEIIN U BBEICHUS
BCIIOMOTaTEIbHON ITIEPEMEHHOM.

4.CoOTHOLICHHS MEKAY CTOPOHAMHM M yriiaMu TpeyrojabHuka(l0uacos)

CxkanspHoe npounsBeeHne BEKTOpOoB. CUHYC, KOCUHYC M TaHT'€HC yria. TeopeMbl CHHYCOB U KOCUHYCOB. PerieHue TpeyroJibHUKOB.
CxkansipHoe Npon3BEICHUE BEKTOPOB U €ro NPUMEHEHNE B FT€OMETPUYECKUX 3aadax. OcHoBHas Llenb - pa3BUTh yMEHUE ydaIInXxcs
MPUMEHSATh TPUTOHOMETPUYECKUI armapaT IpH pelieHud reomeTpuueckux 3aaad. Cunyc u kocunyc arodoro yria ot 00 go 1800
BBOJIATCS C IOMOIIBIO €TMHUYHOMN MOTYOKPYXHOCTH, JOKa3bIBAIOTCSI TEOPEMBI CHHYCOB U KOCUHYCOB M BBIBOJAUTCS €ILIE€ OJHA
(dopMyIa maomaay TpeyrojibHuKa (MOJOBUHA IPOU3BEACHUS ABYX CTOPOH HA CUHYC yTJla MEXAY HUMH). DTOT amnmapaT IpUMEHsIeTCs
K PEIICHUIO TPEYTOabHUKOB. CKaJIsIpHOE MPOU3BEECHUE BEKTOPOB BBOAUTCS KaK B (pU3HKE (MPOU3BENCHUE JITIMH BEKTOPOB Ha KOCUHYC
yria Mexay HuMu). PaccmaTpuBaioTcs CBOWCTBA CKAJIIPHOIO MTPOU3BEECHUS U €r0 MPUMEHEHUE MPU PELIIEHUH T€OMETPUUECKUX
3a1a4y. OCHOBHOE BHUMAaHHE CIIEYET YACIUTh BIPAOOTKE MPOYHBIX HABBIKOB B IPUMEHEHUU TPUTOHOMETPUUECKOTO armapaTa npu
pEUIEHNN FEOMETPUYECKUX 3a/1a4.

Koumponvnas paboma Ne 7 no meme.« CoomnoweHus mexcoy CmopoHamu u yenamu mpey20abHUKay.

S. YpaBHeHHsI M HEPABEHCTBA C ABYMs nepeMeHHbIMU. (17 1)

VYpaBHeHUE C ABYyMsI IEPEMEHHBIMU U ero rpaduk. CucteMbl ypaBHEHH BTOPOIi cTeneHu. Pelienre 3a1ay ¢ TOMOIIbIO CUCTEM
YPaBHEHMI BTOpOil creneHn. HepaBeHCTBaA ¢ IByMs IEPEMEHHBIMHU U UX CUCTEMBI.

Lleas - BeIpaboTaTh YMEHUE pelIaTh MPOCTENIIINE CUCTEMBI, COJIEpIKalllle ypaBHEHUE BTOpoi creneHu. HepaBeHcTBa ¢ 1ByMs

IIEPEMEHHBIMU.

YMersb peath CUCTEMBI, COACPIKAIINE OJTHO YPaBHEHHE NIEPBOM, a ApYyroe BTOPOMl creneHu. Pemars 3a1aun METOI0M COCTABIICHUSI CUCTEM.

YMmeTh pemiaTh KBaApaTHOE HEPABEHCTBO AIreOpandeckuM crocoboM. YMeTh pemaTh KBapaTHOE HEPABEHCTBO € MOMOIIBIO rpadKa KBaapaTUYHON
byHKIIUN

YMeThb pemath KBaJpaTHOE HEPABEHCTBO METOJIOM MHTEPBAJIOB. Y METh HAXOAUTh MHOKECTBO 3HAUCHUHN KBaJAPATHYHOU (DYHKITUH.
VMeTh penaTh HEPaBEHCTBO ax” +Bx+c.>0 Ha OCHOBE CBOMCTB KBaAPaTHUYHON (QYHKIHH

Konmponvnas paboma Ne § no meme: « Ypasuenus u nepageHcmea ¢ 08yMs nepemeHHbIMUY

6./l1uHa oxkpyxkHOCTH U II0MAAbL Kpyra (12 yacoB)

[IpaBuiibHBIE MHOTOYTOIBHUKU. OKPYKHOCTH, OTMCAHHASI OKOJIO ITPAaBUJIBHOTO MHOTOYTOJIbHHKA U BOUcaHHas B Hero. [loctpoenue
MPaBUJIbHBIX MHOTOYTOJIBHUKOB. [[nuHa okpyxHocTH. [nomans kpyra. OcuoBHas Llens - pacuiupuTh 3HaHUE y4alIUXCSd O MHOTO-
YTOJIBHUKAX; PACCMOTPETH MOHSTHS JJIMHBI OKPYKHOCTH M TIIOMIAIX Kpyra U (JOpMYIIBI I UX BRIUMCICHUS. B Hadaie TeMbl maercs



OIpeJIeIeHHE MPABUIIBHOTO MHOTOYTOJIbHUKA U PACCMATPHUBAIOTCS TEOPEMBI 00 OKPYKHOCTSX, ONMMCAHHON OKOJIO MPaBUIIBHOTO
MHOTI'OYT'OJIbHUKA U BOMCAHHOW B HETO. C MOMOIIBIO ONTMCAHHON OKPYKHOCTH PEIIAKOTCA 3a1a4U O IOCTPOEHUH MTPABUIIBHOTO
HIECTUYTOJIBHUKA U ITPABUIIBHOTO 2 11 -yTOJIBHUKA, €CJIM J1aH NPAaBWIBHBIN 71-YyTOJbHUK. POPMYJIbI, BEIPAKAKOIIUE CTOPOHY
MIPAaBUJIBHOIO MHOTOYTOJIBHUKA U PAJUyC BIIMCAHHOW B HETO OKPYKHOCTH YEPE3 PaJANYC ONMCAHHOW OKPYXHOCTH, UCIIONB3YIOTCS IPU
BbIBOJIE (POPMYIT JUTMHBI OKPY>KHOCTH U TUIOIIaAH Kpyra. BeiBoJ onvpaercs Ha MHTYUTUBHOE MPECTaBICHUE O TIpeJiesie: Npu
HEOI'PAHUYEHHOM YBEIMYEHUU YUCIIA CTOPOH IIPABUIIBHOIO MHOTOYTOJIbHUKA, BIIMCAHHOTO B OKPYKHOCTb, €r0 IEPUMETP CTPEMUTCA K
JUTMHE 3TOW OKPYHOCTH, a IJIOIIA/Ib - K IUIOIIAN Kpyra, OTPaHUYEHHOIO OKPYKHOCTBIO.

Koumponvuas paboma Ne 9 no meme: «/[nuna okpysrcHocmu u nioujaosb Kpyaa.

7. Ilporpeccuu (15 4)

Apudmernyeckas u reomeTpuyeckas nporpeccuu. @opmysibl n-ro yjieHa ¥ CyMMBbI IEPBBIX N YWIEHOB Mporpeccuu. beckoHeuHo
yObIBaroIas reOMETPUYECKasi MPOTPECCHUS.

Heab — nate noHsTHE 00 apUPMETHUECKON 1 T€OMETPUUECKON MPOrPECCUsIX KaK YMCIOBBIX MOCIEI0BATEILHOCTIX 0CO00T0 BU/IA.
Jlo0uTHCSI MOHUMAaHUs TEPMUHOB «UJIEH MOCIEA0BATENILHOCTHY, «HOMEP WJIeHA MOCJIeI0BaTEIbHOCTHY, «POopMyIia n —T0O YieHa
apu(pMETHIECKON MPOTPECCU»
3HaTh Qopmyny n —To wieHa apupMeTUIECKON TPOrpecCur, CBOMCTBA YWICHOB apu(METHUECKON MPOTrPeCCUH, CIIOCOOBI 3a1aHUs
apu(pMETHIECKOI Mporpeccuu
YMeTb npuMeHsTh GopMyy CyMMBI N —TI€PBBIX WIEHOB apu(METUUECKON MTPOTrPECCUU MPU PEIICHUH 3a7a4
3HaTh, Kakas MOCJIEA0BATEIbHOCTD ABJISIETCS T€OMETPUYECKON, YMETDH BBISABIATD, ABJISIETCS JIU MOCJIEA0BATEIIbBHOCTh TEOMETPUUECKOI,
€CJIM Ja, TO HaXOJIHUTh q
YMeTh BEIYHMCIATH 000 YIeH TeOMETPUIECKON mporpeccuu mo Ggopmyiie, 3HaTh CBOMCTBA YICHOB T€OMETPHUECKOM MPOTPECCUU

YMmeTs npuMeHsTs GOpMYyITy MPHU PEIICHUH CTaHIAPTHBIX 33724
(&1

VMeTh IpuMeHsTh popmyity S=1—9 npu pelneHnn MpakTHYECKUX 3a1a4

YMeTh HaXOUTh Pa3HOCTH ApU(PMETHIECKON MPOTPECCUH

YMeTh HaXOUTh CYMMY N TIEPBBIX WICHOB apu(METHIECKOI Mporpeccun. Y MeTh HaXOIUTh JTF000H WIEH reOMEeTPUIECKON
MIPOTPECCHUHU.

YMeTh HAaXOUTh CYMMY N NEPBBIX YJIEHOB F'€OMETPUUYECKON MPOTpecCHr. YMETh PelIaTh 3a/1aUu.

Konmponvnas paboma Ne 10 no meme: «Apugpmemuueckasn npozpeccusi»

Konmponvnas paboma Ne 11 no meme: «I eomempuueckas npoepeccusi»



8. JIBu:kenus (8 yacon)

OTtoOpaxenue miockocty Ha ceds. [lonarue neuwxxenus. OceBas U LHeHTpaibHas cumMerpud. [lapamnensubiii nepenoc. IloBopot. Ha-
noxeHus U arxkeHus. OcHoBHas Llenp - TO3HAKOMUTh yYallluXcsl C HOHATUEM JIBUJKEHHS U €T0 CBOMCTBAMH, C OCHOBHBIMH BUAAMU
JIBUKEHUH, CO B3aUMOOTHOIICHUSIMU HAJIOKEHUHN U ABM>KEHUU. [[BUXKEeHME MITOCKOCTH BBOAUTCS KaK OTOOpa)KeHUE TIOCKOCTH Ha
ce0s1, COXpaHAIOIIEee PacCTOSIHUE MEX 1y Toukamu. [Ipu paccMoTpeHMM BUIOB IBUKEHU OCHOBHOE BHUMAaHUE YJIESETCS OCTPOEHUIO
00pa3oB TOYEK, MPSAMBIX, OTPE3KOB, TPEYTOJIbHUKOB MPU OCEBOI U LIECHTPATbHON CUMMETPHUSIX, apaUIeIbHOM IIEpPEeHOCE, TOBOPOTE.
Ha s¢dexTHbIX nprMepax mokKa3bIBaeTCsa NPUMEHEHUE ABMKEHUHN NPU pEeIICHUU reoMeTpruecKuX 3aaad. [loHsaTre HamoxxeHus
OTHOCHUTCS B JAHHOM KypC€ K YMCIy OCHOBHBIX MOHATUH. J[OKa3bIBA€TCs, UYTO MOHITHS HATOXKEHUS U ABUKEHUS SIBISIOTCS
HKBHUBAJICHTHBIMU: JTI000€ HAJIO)KEHUE SIBISETCS ABUKEHUEM IJIOCKOCTU U 00paTHO. M3yueHune qoka3aTeabcTBa HE SBISETCA
00s3aTeNbHBIM, OJIHAKO CIEAYET PACCMOTPETH CBA3b MOHITHI HAJIOKEHUS U JBUKCHUS.

Konmponvuas paboma Ne 12 no meme: «/[sudicerue.

9.2/1eMeHThI KOMOMHATOPUKH U Teopuu BeposiTHOcTel (13 1)

KomOunaroproe npasuino ymHoxkenusd. [lepectanoBku, pa3Menienus, couetanus. OTHOCUTENbHAS 4acTOTa U BEPOSTHOCTh
CITy4alHOTO COOBITHSI.

Lenb — 03HAKOMUTD YYAIIMXCS C TOHATUSAMU MIEPECTAHOBKHU, Pa3MEIECHUS, COUETAaHUS U COOTBETCTBYIOIMMU (HOpMYTIaMu ISt
MOJICYETa X YHMCJIA; BBECTH OHITHE OTHOCUTEILHON YaCTOThI M BEPOSTHOCTH CIIY4aifHOT'O COOBITHS.

3HaTh POpMYIIBI UKCIIa IEPECTAaHOBOK, PA3MEIIEHUN, COUeTAaHUN U YMETh MOJIb30BaATHCS UMH.

YMeTb 11051630BaThCs HOPMYIT0I KOMOMHATOPUKH MPU BHIYUCIICHUU BEPOSITHOCTEN

Koumponvuas paboma Ne 13 no meme: « nemernmspi KOMOUHAMOPUKYU U MeOPUU 8EPOSIMHOCIEU»

10. O6 akcnomax reomeTpuu(2 4yaca)

becena 06 akcuomax no reomerpun. OcHoBHas Llens - 1aTe 6oiiee riyOOKOe MpeICTaBICHUE O CUCTEME aKCHOM IIJIAHUMETPUH U
aKCMOMAaTHYECKOM MeTojie. B JaHHOM TeMe paccKa3bIBaeTCs O Pa3IMUHbIX CUCTEMaX aKCUOM I'€OMETPHUH, B YaCTHOCTH O PA3JIMUHBIX
crioco0ax BBEJCHUS IMOHATHS PaBEHCTBA (QUTYP.

11. HayaabHble cBeeHUs U3 cTepeoMeTpHH (8 4acoB)

[Ipeamer crepeomeTpun. I'eomeTprdeckre Teia v MOBEpXHOCTH. MHOTOTrpaHHUKH: TIPU3Ma, apalIeIeUIIe I, MupaMuIa, GopMyisl
JUTSL BEIYUCIICHUS UX 00beMOoB. Tella v MOBepXHOCTH BpallleHUs : ITUIINHIP, KOHYC, cdepa, map, GopMyIIsl I BEIYUCICHUS UX TIIOIIA-
nel moBepxHocTel U 00beMoB. OcHoBHas Llenb - maTh HayaabHOE MPEACTABICHUE O TEJaX U IMMOBEPXHOCTAX B MPOCTPAHCTBE;
MMO3HAKOMUTD YUAIIUXCS C OCHOBHBIMHU (DOpMyITamMu ISl BEIYMCIICHUS TIIOIIAICH MOBEPXHOCTEH U 00heMOB Tell. PaccmoTpenue



MPOCTEHIINX MHOTOTPAaHHUKOB (MPU3MBI, TapaJlIeNienuneaa, TUpaMuIbl), a TAKXKe TNl U MOBEPXHOCTEN BpallleHus (LIHIUHAPA,
KOHYyca, cpepsbl, 11apa) MpOBOJAUTCS HA OCHOBE HATJISI/THBIX MIPEACTaBICHUN, 0€3 NpUBJIeUeHUSI aKCUOM cTepeoMmeTpun. Dopmybl s
BBIYUCJICHUS 00BEMOB YKa3aHHBIX TEJl BRIBOJSTCS Ha OCHOBE npuHuuna Kapanbepu, GopMybl i BEIUUCICHUS TUIOIAe OOKOBBIX
MOBEPXHOCTEN IUIMHpA U KOHYCa MOJIy4alOTCs C TOMOIIBIO0 pa3BEPTOK ATUX MOBEPXHOCTEH, hopmyia rmiomanau chepbl MPUBOIUTCS
06e3 000CHOBaHUS.
Konmponvuas paboma Ne 14 no meme: «HauanvHvle ceedenus uz cmepeomempuuy
12. IloBTOpenue. Pemenue 3axa4 (26 4)
IIJIAHUPYEMBIE PE3YJBTATHBI U3YUEHUS ITIPEIMETA APUOMETUKA

YMerTh:
BBITIOJTHATE YCTHBINA CUET C IEJBIMHU YUCIaMU, OOBIKHOBEHHBIMU U JICCITHYHBIMU JAPOOSMU;
NEePEXOUTh OT OJHOM (POPMBI 3aITUCH YUCET K IPYroi, BEIOMpast HanboJiee MoXO0 ISy, B 3aBUCUMOCTU OT KOHKPETHOM CUTYaIluu;
MPEACTABIATh JECITUYHYIO APOOb B BUIE OOBIKHOBEHHOM U B IMIPOCTEHIITUX CIIydasiX OOBIKHOBEHHYIO B BUJIC JICCSITUIHOMN, MIPOIIEHTHI B
BUJIe TpoOU U IpoOk B BUJIEC MPOIEHTOB; MPUMEHSTh CTAHIAPTHBINA BHUJI YKCIIA JUIS 3alTMCU OOJIBIIMX U MaJIbIX YUCEN; BBITTOTHATh
YMHOKEHUE U JIeJICHUEe YUCEeJI, 3alMMCaHHBIX B CTAHAAPTHOM BUJIE;
n300pakaTh YMClIa TOUKAMHU HAa KOOPJAMHATHOMN MIPSIMOM;
BBITIOJIHSITh apu(METHIECKUE ICUCTBUS C PAllMOHATBHBIMU YHCIIaMH, CPABHUBATH PAIIMOHAIBHBIC YHCIIA; HAXOAUTh 3HAUCHUS
CTETEHEeH ¢ IEeJIBIMU MOKa3aTeNIIMU U KOpHEH; HaXOUTh 3HAUCHUS YHCIIOBBIX BRIPAKCHUI;
OKPYTJISTH IIEJIbIE YUCIIa U ICCATUYHBIC IPOOH, HAXOIUTh MPUOIMIKEHHOE 3HAUCHUE YMCIIOBOTO BBIPAKEHUS; MOJIb30BATHCS
OCHOBHBIMH €MHHUIIAMH JIUIMHBI, MaCChl, BDEMEHH, CKOPOCTH, ILIOIIAAN, 00beMa; BhIpaKaTh 0oyiee KPYIHBIC eMHHUIIBI Yepe3 0osee
MEJIKHE ¥ Ha000poT;
peraTh TEKCTOBBIC 3aJ]auy, BKIIFOYAs 3a/1a4M Ha IBMKEHUE U pabOoTy; 3a71a4H, CBSI3aHHbBIE C OTHOIICHUEM U C ITPOTIOPIIUOHATILHOCTHIO
BEJIMYMH; OCHOBHBIC 33/1a4M Ha APOOHU W Ha MPOLICHTHI; 3a7]aUH C [EeJTOYHCICHHBIMU HEU3BECTHBIMU.
[IpuMeHSTH TTOTyYeHHBIC 3HAHUS :
JUTSL PEIICHUST HeCIIOKHBIX ITPAKTHUECKUX PaCUCTHBIX 3a/1a4, B TOM UHCIIe, C MCIIOJIb30BaHUEM MPHU HEOOXOIUMOCTH CIIPABOYHBIX
MaTeprajioB U MPOCTEHIITNX BRIYUCIUTEIBHBIX YCTPOUCTB; ISl YCTHOM MPUKUIKHA M OLICHKU PE3YJIbTaTOB BBIYUCICHHM; IS IIPOBEPKHU
pe3yibTaTa BRIYHCISHUS Ha TIPABAONOI00Me, NCIIOIL3YS PAa3IMYHBIC PUEMBI; I HHTEPIIPETALIMH PE3yJIbTaTOB PEIICHUS 3a/1a4 C
Y4E€TOM OTpaHUYCHUMN, CBA3aHHBIX C PEaTbHBIMU CBOMCTBAMHU PACCMATPHUBACMBIX IPOIIECCOB M SBJICHUM.

AJITEBPA
YMeTh:
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COCTaBJISITh OyKBEHHBIEC BRIPAKEHUS U (POPMYJIBI TIO YCIOBHUSM 337134, OCYIIECTBIATH MOJACTAHOBKY OJJHOTO BBIPaXKEHUS B APYroe,
OCYIIECTBIISTH B BRIPQXKECHUAX U (POPMYJIax YUCIOBBIC MOJICTAHOBKU U BBITIOIHATH COOTBETCTBYIOIINE BEIYMCICHUS, BRIPAKATh U3
dbopMyn 0JHU IEpEeMEHHBIE Yepe3 APYTHUE;

BBITIOJTHSITH OCHOBHBIE ICWCTBUS CO CTEIICHSIMU C IIEIBIMH MTOKA3aTeIIMHU, C MHOTOWICHAMH U C aNreOpandecKuMu ApoOsSMU;
BBITIOTHSTH Pa3j0KEHNE MHOTOWICHOB HA MHOKHUTEJIH; BBIIIOIHITH TOKIESCTBEHHBIE TPEOOpa30BaHus PAlMOHATBHBIX BEIPAKEHUH;
MPUMEHSATH CBOMCTBA apU(PMETUUECKUX KBAJAPATHBIX KOPHEH /1JIs1 BBIYMCICHUS 3HAYEHUI U MpeoOpa30BaHMM YMCIOBBIX BbIPAKEHUH,
COJIEpIKaIINX KBaIpaTHbIE KOPHHU;

pelaTh JIMHEHHBIC, KBaJIpaTHbIC YPaBHEHHS M PaIllMOHATBHBIC YPaBHEHMS, CBOSIINECS K HUM, CUCTEMBI YpaBHEHUN (JIMHEHHBIC U
CHCTEMBI, B KOTOPHIX OJTHO YpaBHEHHE BTOPOH, a IPyroe MepBoil CTENeHN);

pelaTh JIMHEHHbBIC HEPABEHCTBA C OJTHOM MEPEMEHHON U X CHCTEMBbI, KBaJJpaTHbIC HEPaBEHCTBA;

peliaTh TeKCTOBBIE 331aUl areOpanvdeckKiuM METOI0M, HHTEPIPETUPOBATH MOJYIEHHBIH pe3yIbTaT, MPOBOJUTH OTOOP PEIICHHUH,
YUUTBIBATh OTPaHUYUCHUS [IEIOYHCICHHOCTH, IHana3oHa N3MEHEHHUs BEJIYUWH;

OTIPEIETISATh 3HAYCHUSI TPUTOHOMETPUUYECKUX BRIPAKEHUH TI0 3a/IaHHBIM 3HAUYCHUSIM YTJIOB;

HaXOJIUTh 3HAYCHUSI TPUTOHOMETPHUECKUX (DYHKIUH 110 3HAYCHHIO OJTHOW U3 HUX;

OIpEeeATh KOOPAUHATHI TOUYKH B KOOPJAMHATHOH TNIOCKOCTH, CTPOUTH TOYKH C 33JIaHHBIMUA KOOPAMHATAMU; PEIIaTh 3aa9d Ha
KOOPJMHATHOM ITIOCKOCTH: N300paXkaTh pa3IuyHbIe COOTHOIICHUS MEXIAY ABYMs IEPEMEHHBIMH, HAXOIUTh KOOPJIMHATHI TOUYEK Iepe-
cedeHwus rpaduKoB;

OPUMEHSTH TpaduuecKue MpeACTaBICHHs IPU PEIICHUN YpaBHEHH, CCTEM, HEPABEHCTB;

HAXOJIUTh 3HAUCHUS QYHKIIMH, 3aJaHHBIX (GOpPMYJTIOH, TabnuIeH, rpadukoM; pemarb 00OpaTHYIO 3a/1a4y;

CTPOUTH rpad¥Ky U3yUYCHHBIX (DYHKITUN, ONUCHIBATh UX CBOWCTBA, OMPEICIATh CBOMCTBA (PYHKIIUHU I10 €€ rpaduKy;

pacrno3HaBaTh apuhMETUIECKUE U TEOMETPUIECKUE TTPOTPECCHH, UCTIONB30BATh (DOPMYIIBI OOIIETO YJeHA U CYMMbI HECKOIBKHUX
MIEPBBIX YICHOB.

[TpuMeHATh nOTy4YeHHbIE 3HAHUS:

U1 BBITIOJTHEHMSI pacuyeToB 1o (opMyiaM, HOHUMas (GOpMYITy Kak aIrOpUTM BBIUMCIICHHUS; ISl COCTaBIECHUS (DOPMYJI, BEIPAXKAIOIIUX
3aBHCHMOCTH MEXAY PEaJbHBIMU BEIMUYUHAMU; I HAXOXKACHUS HY>KHON (pOpMYJIBl B CIIPAaBOYHBIX MaTepuanax; Ipu MOAECITUPOBAHUU
MPAKTUUECKUX CUTYaIMil U UCCIIeI0BaHUH MOCTPOCHHBIX MOJeNIe (MCIIONIb3ys anmnapat aireopsl);

IIPU UHTEPIIpETaluy rpaKOB 3aBUCUMOCTEN MEXKy BeJIMUYNHAMU, TIEPEBOS Ha SA3bIK (DYHKIUH U HCcaeays peajbHble 3aBUCUMOCTH;
IS PacyeToB, BKIIIOYAIOLINX MPOCTEHIIINE TPUTOHOMETpUYeCKre GOopMyIIbl;

NIPU PEIICHUH TNIAaHUMETPUUYECKUX 3a/1a4 C MCITIOJIb30BAHUEM aIfapara TPUrOHOMETPUH.
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3JIEMEHTBI JIOTUKA, KOMBUHATOPUKH, CTATUCTUKHA U TEOPUU BEPOSATHOCTEN

YMmern:

OLICHUBATH JIOTUYECKYIO MPABUIIBHOCTD PACCYKJICHUI, B CBOMX JOKA3aTEIbCTBAX UCIIOJIb30BATh TOJIBKO JIOTUYECKH KOPPEKTHBIE
JNEUCTBUS, TOHUMATh CMbBICII KOHTPIIPUMEPOB;

W3BJIEKaTh HHGOPMAIIMIO, IPEICTABICHHYIO B Ta0NMUIIaX, HA JUarpaMMax, Ha rpadukax; COCTaBIsATh TaOIUIbI; CTPOUTH TUArPaMMBbI U
rpaduxu;

peraTh KOMOMHATOPHBIE 33/1a4U IMyTEM CHCTEMATUYECKOro epedopa BO3MOKHBIX BAPUAHTOB U C UCTIOJIB30BAaHUEM MPaBUiIa YMHO-
KEHUS;

BBIYHCJISITH CPEAHUE 3HAUCHUS PE3YJIHTATOB U3MEPEHUMN; HAXOAUTh YaCTOTY COOBITHSI;

B MIPOCTEHUIINX CIIydasiX HAXOJUTh BEPOSITHOCTH CIIy4YalHBIX COOBITHM, B TOM YHCIIE C UCTIOIB30BAaHUEM KOMOUHATOPUKH.
IIpuMeHSATH NOJY4Y€eHHbIC 3HAHMS:

IIPU 3allMCH MAaTEeMaTUYECKUX YTBEPKACHUM, 10KA3aTEIbCTB, PEIICHUM 3a/1a4;

B aHAJIM3€ PEAbHBIX YUCIIOBBIX JAHHBIX, MPEJICTABICHHBIX B BUJE JUarpamm, rpaukos;

IIPY PEIICHUH YUYEOHBIX M MPAKTUYECKHUX 3a]1a4, OCYIIECTBIISS CUCTEMAaTHUUECKUI TTepe0op BapHaHTOB,;

IIpY CPAaBHEHUU IIAHCOB HACTYIJICHUS CITyYalHBIX COOBITUN;

JUTSL OLIEHKH BEPOSTHOCTH CIIY4aifHOTO COOBITHSA B MPAKTHUECKUX CUTYAIUSAX, COMTOCTABICHHS MOJIETN C peaJbHOM CUTYyaIueH.
IT'EOMETPUA

YMmern:

pacno3HaBaTh MJIOCKUE T€OMETPUIECKUE (QUTYPHI, pa3ndaTh X B3aUMHOE PACIIONIOKEHUE, apTyMEHTHPOBATH CY)KJICHUS, UCTIONb 3yl
ONpeIeNICHUs], CBOIICTBA, IPU3HAKY,

peniaTh reOMETPUYECKHE 3a7a91, OMUPAsICh HA U3yYEHHBIE CBOMCTBA (DUTYp U OTHOIICHUHN MEXKIY HUMU, IPUMEHSIS JOTIOTHUTEbHbIC
MOCTPOCHUS, AITEOPaNYECKUi U TPUTOHOMETPHUECKH anmapar, cooOpaXxeHUs] CHMMETPHH;

peniaTh OCHOBHBIC 337a49H HA MIOCTPOSHUE C TTIOMOIIBIO0 IUPKYJIS U JIMHEUKH: yTJia, PABHOTO JAHHOMY; OMCCEKTPHUCHI IaHHOTO yTJia;
CEpPEIMHHOTO MEPIEHAUKYIISIPA K OTPE3KY; NPSIMOU, MAPAILICIbHON JAHHOW NPSIMOM; TPEYTOJIBHUKA 110 TPEM CTOPOHAM,
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TemaTuueckoe IJIAHUPOBAHUEINIO MATEMATUKE

Ne | HammenoBaHue pa3aenoB U TEM Koz- [ata npoBenenue
BO 4acoB
1o miiany (bakTHueCKH
. Ksagpatnunas gpyHkuus 31
1 Oynknus. O6iacTh onpeaeneHus u 0071acTh 3HAUCHUN G YHKITUU 3 02,05,06/09
2 CaolicTBa QPyHKIIMH 2 07,09/08,09
3 UeTHbIe ¥ HEYETHBIC (PYHKIIUH 2 09,09/12,09
4 KBagpaTHbIil TpEX4JIEH U €r0 KOPHU 4 13,09/14,09
15,09/16,09
5 Paznoxenne kBaJlpaTHOTO TPEXUWIEHA HA MHOXKUTEIU 3 19,20,21/09
6 dynkuus y=ax’, ee rpaduUK U CBONCTBA 3 22/09,23/09
26/09
7 I'paduku pyHKIMYU y=ax’+n 1 y=a(X-m)’ 3 27/09,28/09,
29/09
8 [TocTpoenue rpaduka KBaapaTUIHON QYHKIIUU 3 30/09,03/10,
04/10
9 Penienre HepaBEHCTB BTOPOM CTEIIEHH C OJTHOM NIepeMEHHOMN 3 05,10/06,10
07,10
10 | PemieHnie HepaBEeHCTB METOJIOM UHTEPBAJIOB 3 10.10,11.10,
12.10
11 | KonrponbHas paboTa 1 13.10
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12 | PaboTa Hax ommOKamMu 1 14,10
B YpaBHEHUSA M CUCTEMbI YPABHEHUS 23

1 [lenoe ypaBHEHUE U €0 KOPHU 3 17/10,18/10,
19/10

2 YpaBHEHHUs], IPUBOAUMBIE K KBaJApPaTHBIM 4 20/10,21/10
24/10,25/10

3 ['padprueckuii cnocod penieHust CUCTEM ypaBHEHHM 3 26/10,27/10

28,10

4 Pemienue cucrtem ypaBHEHHI BTOPOM CTEIEHU 5 07,11/08,11
09,11/1011
11,11

5 Pemenue 3a1a4 ¢ mOMOILBIO CUCTEM YPABHEHUI BTOPOU CTEIEHU 6 14,11/15,11
16,11/17,11
18,11/21,11

6 KonrponbsHas pabota 1 22,11

7 PabGora Hajg ommOkaMu 1 23,11

B BekTopsbl 19

1 ITonsTue BexkTOpa 1 24,11

2 PaBeHCcTBO BekTOpa 2 25,11/28,11

3 OTtknagpiBaHUE BEKTOPA OT JAHHOW TOUKHU 1 29.11

4 CymMmMma JIByX BEKTOPOB 1 30,11

5 3aKoHBI clloXkeHus BeKTopoB. [IpaBuiio napasmienorpamma 1 01,12

6 CyMMa HECKOJIBKHX BEKTOPOB 1 02,12
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7 Brruntanue BEKTOpOB 1 05,12
8 [IpousBeneHne BEKTOpa Ha YUCIIO 1 06.12
9 [IpuMeHEeHNE BEKTOPOB K PELICHUIO 3a1a4 1 07.12
10 | CpenHss nuHUA Tpaneuuu 1 08.12
11 | Pa3znoxxeHue BeKTOpa MO JIBYM HEKOJUIMHEAPHBIM BEKTOpaM 1 09.12
12 | KoopauHaTel BEKTOpa 1 12.12
13 | CBsA3p MeXKOy KOOpJAMHATAMHU BEKTOpA U KOOpJMHATA €ro Havana u | 1 13.12
KOHIIA
14 [IpocTreiimue 3agauu B KOOpAMHATAX 1 14.12
15 | YpaBHeHME TUHUM HA TJIOCKOCTH .Y paBHEHUS OKPYKHOCTH 1 15.12
16 | YpaBHeHue mnpsmoii 1 16.12
17 | KonrponbHas paboTa 1 19.12
18 | Pabora Hax ommbOkaMu 1 20.12
. ApupmMeTHyecKas H reOMeTPpUYeCKasi IPOrpeccuu 20
1 IlocnenoBaTenpHOCTH 2 21.127 22.12
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2 Omnpenenenue apudpmerndeckoit nporpeccun. opmyna n-ro unena | 3 23,12/26,12
apudMeTHUECKOIN MPOrpeccuu 27/12

3 dopMyiia CyMMBI N IEPBBIX WICHOB apupMeTUYeCKor nporpeccun | 4 11.01,12.01

13.01,16.01

4 Onpenenenue reoMeTpuueckor nporpeccuu. @opmyina n-ro uieHa |3 17.01,18.01
r€OMETPUYECKON TPOTPECCHH 19.01

5 dopmysa CyMMBI N TIEPBBIX YJIEHOB FT€OMETPUUYECKOM TPOTPECCUU 3 20.01,23.01
24.01

6 CyMMa 6€CKOHEYHOUM TeOMETPUUECKON MPOrpeccuu Mmpu 3 25.01,26.01
Igl<1 27.01
7 KonTtponbsHas pabora 1 30.01
8 PabGora Hajg ommOkaMu 1 31.01

. CooTHOIEHHE MEKIY CTOPOHAMY H YIJIAMH TPEYI0OJbHUKA 11

| CuHyC, KOCUHYC, TAHT'€HC, KOTAHT'€HC yrja 2 01.02/02.02
2 OCHOBHOE TPUTOHOMETPUUECKOE TOXKIeCTBO. DOpMyIibl npuBeneHus | 1 03.02
3 Teopwus 0 IIoNaaAM TPEyrojJbHUKA 1 06.02
4 Teopema cunyca 1 07.02
5 Teopema KOCUHYCOB 1 08.02
6 Pemienue TpeyronbHUKOB 1 09.02
7 VYron Mexny Bektopamu. CKaJISIpHOE MPOU3BEJEHNUE BEKTOPOB 1 10.02
8 CkansipHoe NpOoU3BEICHUE B KOOPIMHATAX 1 13.02
9 CBOWCTBa CKaJISIPHOTO MTPOU3BEJICHUSI BEKTOPOB KOHTpOJIbHAs paboTta) | 14.02
| KonrtponbHas pabota 1 15.02

B JlJInHA OKPYKHOCTH M IUI0IIAAb KPYra 12

| IIpaBuIbHBI MHOTOYTOJIBHUK 1 16.02
2 OKpy)HOCTb, OIMCAaHHAs OKOJIO MPaBUIIBHOIO MHOTOYTOJIbHUKA 1 17.02
3 OKpyXHOCTb, BIMICAaHHAs B IPABUJIbHBI MHOTOYTOJIbHUK 1 20.02

4 DopmyIIbl I BBIYUCIEHHUS] TUIOIAAN TPABUIBHOIO MHOTOYTOJIbHUKE 2 21.02,22.02
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€ro CTOPOHBI U paJInyca BIIMCAHHOW OKPY>KHOCTHU

5 ITocTpoeHue paBUIBHBIX MHOI'OYTOJIBHUKOB 1 24.02

6 JInvHa OKpy)KHOCTH 1 27.02

7 ITnomane kpyra 2 28.02,01.03

8 [Tnmomaae KpyroBoro cexropa 1 02.03

9 KontponbHas pabota 1
06.03

10 | Pabota Haxg ommOKkaMu 1 07.03

B DJieMeHThl KOMOMHATOPMKH, CTATHCTUKH M TeOpUHU BeposiTHocTel 16

1 Komb6unaTopHble 3a1aun 2 09.03,10.03

2 Craructuka — qu3aitH uaopmMammu 4 13.03,14,03
15.03,16.03

3 [IpocTeiiniue BEpOsSTHOCTH 3aa4H 4 17.03/20.03
21.03/22.03

4 AKCTIIEPUMEHTAIbHBIE JAHHBIE U BEPOSTHOCTU COOBITHIA 4 23.03,24.03

5 KonrponbsHas paboTa 1 03.04

6 PabGora Hajg ommOkaMu 1 04.04

B JIBu:KeHHeE 12

| OToOpakeHHe IIOCKOCTH Ha ceOs 1 05.04

2 [lousatue nBMxeHUA 2 06.04/07.04

3 Hanoxxenue u nBrXKeHU 2 10.04/11.04

+ [TapannenbHbIi NEPEHOC 2 12.04/13.04

5 IToBOpoT 3 14.04/17.04
18.04

6 KontponbHas pabota 1 19.04

7 PaGota nan ommbOkamu 1 20.04
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00 akcuoMax IVIAHUMETPHHU 2 21.04/24.04
HNTorosoe moBropeHue 24

[IpotieHTHI 6 25.04/26.04
1 27.04/28.04
03.05/04.05
2 Jluneitnas pyHKUUA U €€ rpapuk 4 05.05/08.05
10.05/11.05
3 | CteneHp ¢ HaTypaJbHBIM MIOKA3aTENEM 5 12.05/15.05
16.05/17.05

18.05
4 | ®opMynbl COKPAILIEHHOTO YMHOKEHUS 4 19.05/22.05
22.05/23.05
5 | Pemienune ypaBHEHU M 5 24.05/25.05
26.05/29.05

30.05

TpeOoBaHNSA K VPOBHIO NOATOTOBKH YUAILMXCS

TpeboBanuss Kk pe3ynbraTaM OOYYCHHS HAINpPAaBIEHBI HAa PEATU3alUI0 JEATEIbHOCTHOTO W JIMYHOCTHO OPUEHTHPOBAHHOTO
MOJIXO/I0B; OCBOCHHME  YYalIMMUCS WHTEIUICKTYATbHOW W TPAKTHUECKON JESITeTbHOCTH; OBJIAJICHUEC 3HAHUSAMH M YMEHUSIMH,
BOCTPEOOBaHHBIMH B TTOBCEIHEBHOM JKHM3HH, MMO3BOJIIOIINMU OPUCHTHPOBATHCS B OKPYXKAIOIIEM MHPE, 3HAUMMBIMH TSI COXPAHCHUS
OKpY>Karolel cpeapl U COOCTBEHHOTO 3/10POBBSI.

PyOpuka «3HaTh/mOHMMATE» BKIIOYaeT TpeOOBaHMA K y4yeOHOMY MaTepHaily, KOTOpbIE YCBAWBAIOTCS W BOCIPOHU3BOISTCS
YYaIAMHUCS.

PyOpuka «YMeTb» BKIIIO4aeT TpeOOBaHMs, OCHOBAHHBIE Ha 0o0Jiee CIOXKHBIX BHJIaX ACSATEIHHOCTH, B TOM YHUCJIE TBOPYECKOI:
OOBSICHATH, M3y4aTh, PACIIO3HABATH W OIHCHIBATH, BBIABIATH, CPABHUBATH, ONPEACIATH, aHAIU3UPOBATH M OICHUBATH, MPOBOIUTH
CaMOCTOSTEIILHBIN MOMCK HEOOXOAUMOM HH(POPMAIIUA U T.]I.
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B pe3viabTaTe H3yueHHs Kypca ajareopbl 9 Kjacca o0yuaronimecs J0JKHbI:

3HATH/MIOHUMATDb

® CYIIECTBO MOHITUA MAaTEMaTHYECKOTO JOKA3aTENbCTBA; IPUMEPHI I0KA3aTEIbCTB,;

® CYIIECTBO MOHITUA AITOPUTMA; TPUMEPHI AJITOPUTMOB;

® KakK HCIOJIB3YIOTCS MareMmaTudeckue (OpMylibl, YpaBHEHHS W HEPaBEHCTBA; MPUMEPbl HUX MNPUMEHEHUS [Jis PEIICHUS
MAaTEMAaTHYECKUX U MPAKTUYECKUX 3a/1a4;

® KaKk MaTeMaTHYEeCKU OIpeJieNIeHHbIe (PYHKIIMM MOTYT OMNHUCHIBATH pPEalIbHbIC 3aBUCUMOCTU;, MPUBOAUTH MPUMEPHI TAKOTO
OIMMCAHMS;

® Kak MOTPEOHOCTHU MPAKTUKHU MPUBEIIM MAaTEMAaTUYECKYI0 HAYKY K HEOOXOJMMOCTH PACIIUPEHUS MOHITHS YHCIIA;

® BEPOSITHOCTHBIM XapakTep MHOTMX 3aKOHOMEPHOCTEN OKPYKAIOIIErO0 MHUPA; MPUMEPHI CTATUCTUYECKUX 3aKOHOMEPHOCTEW U
BBIBOJIOB;

e KakuM 0O0Opa3oM TreoMeTpHs BO3HUKJIA M3 MPAKTHYSCKUX 3aJad 3eMJIEMEpHUs;, MPUMEPbl TCOMETPHUUYECKUX OOBEKTOB WU
YTBEPKJICHUN O HUX, BAXKHBIX JJISI TPAKTUKH;

® CMBIC MJi€alu3aliy, O3BOJISIIONICH pellaTh 3aJaui pealbHON AEHCTBUTEIBHOCTH MAaTEMaTHYECKUMHU METOJaMU, TPUMEPHI
omuOOK, BO3HUKAIOIINX TIPU UeaTU3AINH;

APUOPMETUKA

yMeTb

® BBINOJHATh YCTHO apu(PMETHUECKHE JCHUCTBUS: CIOKEHHE M BBIYMTAHUE JIBY3HAYHBIX YHCEN U JECATHYHBIX JAPOOEH C JBYMSI
3HaKaMH, YMHOKCHHE OJHO3HAYHBIX YUCEN, apu(HMETHICCKUE ONEePAIMH ¢ OOBIKHOBEHHBIMH JPOOSMHU C OJTHO3HAYHBIM 3HaMEHATEJIEM
1 YUCITUTEIICM,

® [IEPEeXOJUTh OT OJHON (OPMBI 3alUCH YHUCENI K JAPYTrod, MPEACTaBIATh JECATHYHYIO ApOOb B BHJE OOBIKHOBEHHOM M B
IPOCTEUININX CydasX OOBIKHOBEHHYIO B BUJE JACCATUYHOMN, IMPOILEHTH — B BHUJE JAPOOU M IpoOh — B BUJIE MIPOIICHTOB; 3alMCHIBAThH
0O0JbIIIME U MaJjble YUCJIa ¢ UCIIOJIL30BAHUEM IIEJIBIX CTEIECHEN TECITKU,

® BBINNOJHATH apuPMETHUSCKUE ACHCTBHS C PAIMOHAIHHBIMHU YHCIIAMH, CPABHHBATh PAllMOHAJIbLHBIC U JICUCTBUTEIBHBIC YHCIIA;
HAaXOJINTh B HECJIOKHBIX CITy4YasiX 3HAYEHUS CTEICHEN C LEJIBIMU MMOKA3aTeIISIMU U KOPHEW; HAXOIUTh 3HAYCHUS YHUCIIOBBIX BBIPAXKEHHUM;

® OKpYIUIITH IEJIbIC YHCIIa U JIECATUYHBIC APOOH, HAXOAUTh NMPHOIMIKCHHUS YUCENl ¢ HEIOCTATKOM M C M30BITKOM, BBHITIOJIHSTH
OLICHKY YHCJIOBBIX BBIPAXKCHUH;

® [I0JB30BATHCS OCHOBHBIMHU €IWHHUIIAMH JIJTMHBI, MAcChl, BpEMEHH, CKOPOCTH, ILIOIIAIH, 00beMa; BhIpaKaTh 0oyiee KPYITHBIC
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eAMHUIIBI Yepe3 Oosiee MeNKue U Hao0opoT;

® pelath TEKCTOBBIE 3aJa4M, BKIIIOYas 3aJa4M, CBA3AHHBIE C OTHOIIEHHUEM U C MPONOPUUOHAIBHOCTBIO BEIUYHH, APOOSIMHU U
MPOLICHTAMU;

HCI0JIb30BAaTh NIPUOOPETeHHbIEC 3HAHUSA U YMEHHS B IPAKTHYECKOM /IeATEJIbHOCTH U NOBCETHEBHOM KU3HM LIS

® pelIeHUs] HECIOXKHBIX MPAKTUYECKUX PACUETHBIX 3a/a4, B TOM UHUCIE C UCIOJIH30BAHUEM NMPU HEOOXOJAUMOCTH CIPABOYHBIX
MaTepUajioB, KAIBKYJISITOPA, KOMIIBIOTEPA;

® YCTHOM NPUKUIKU U OLUEHKU PEe3yJibTaTa BBIUUCICHUW; MPOBEPKU PE3YJbTaTa BBIUYMCICHUS C MCHOJIB30BAHUEM PA3IUYHBIX
IPUEMOB;

® WHTEpIpPETAMM pPe3yJbTaTOB PEHICHUS 3aJad C Yy4YeTOM OrPAHWYEHUM, CBS3aHHBIX C PEaJbHBIMU CBOMCTBAMU
paccMaTpUBaEMBIX MPOLECCOB U SIBJICHUI;

AJITEBPA

yMeTb

® COCTaBJIITh OYKBEHHBIC BBIpAXKEHUS U (OPMYJIbI TIO YCIOBUSM 3aJ1au; OCYIIECTBIIATh B BBIPAXKEHUSIX U (POpMysIax YUCIIOBBIC
MOJCTAHOBKH U BBITIOJHSITH COOTBETCTBYIOIINE BHIYMCICHUS, OCYIIECTBIATh MOJACTAHOBKY OJHOTO BBIPAXKEHUS B IPYTO€; BHIPAXKATH U3
dbopMyI1 OHY TTEpEMEHHYIO Yepe3 OCTaIbHBIE;

® BBHINIOJIHATH OCHOBHBIE JEHCTBUS CO CTETICHSIMU C LETBIMH MMOKA3aTESIMU, C MHOTOWICHAMH U C alredpandyeckKuMu JIpoOsIMH;
BBITIOJHSATH Pa3I0KeHUEe MHOTOWICHOB Ha MHOXKHUTEIIN; BHITIOJIHITH TOXKACCTBEHHBIE MPE0OPa30BaHMs PAllMOHATBHBIX BBIPAKEHUH;

® [IPUMEHSATH CBOWCTBA apU(PMETUUYECKUX KBAAPATHBIX KOPHEW [JIsi BBIYUCIICHHS] 3HAYEHUH M TPeoOpa3oBaHUN YHUCIOBBIX
BBIPXKCHUH, COAEPKAIINX KBaAPATHBIE KOPHHU;

® pelaTrh JUHEWHbIC, KBAJIPATHBIE YPAaBHEHUS U pPallMOHAJIbHBIC YPAaBHEHMS, CBOJAIIMECS K HUM, CHCTEMBI JABYX JIMHEHHBIX
YPaBHEHUHN U HECIIOKHBIE HEIIMHEWUHBIE CUCTEMBI;

® peElIaTh JUHEHHBIC U KBAAPATHBIC HEPABEHCTBA C OJHOW NEPEMEHHON U UX CUCTEMBI;

® pemiath TEKCTOBBIC 3aJa4M QITreOpandecKMM METOJIOM, WHTEPIPETUPOBATh MOJYYCHHBIA pE3yiIbTaT, MPOBOAUTH OTOOP
pelIeHu, ucxo1s U3 GOPMYIUPOBKH 3a0aUH;

e 1300pakaTh YKCIa TOYKAMU HAa KOOPJIUHATHON TIPSIMOIA;

® ONpeNeNsaTh KOOPAUHATH TOYKU TUIOCKOCTH, CTPOUTh TOUKH C 3aJaHHBIMH KOOpJMHATAMU; U300paxkaTh MHOKECTBO PEIICHUIA
JIMHEMHOTO HEPABEHCTBA,

® pacrno3HaBaTh apU(PMETHIECKUE U TEOMETPUIECKUE MPOTPECCUH; PElIaTh 3a7a4u C MPUMEHEHHEM (HOPMYJIIbI 00IIEro WwieHa u
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CYMMBI HECKOJIBKUX MEPBBIX WICHOB,

® HAXOAWUTh 3HAYCHUS (YHKIHH, 3aJaHHON (popmyInol, Tabmuiel, rpadukoM Mo ee apryMeHTy; HaXOIuTh 3HaUYeHUE apryMeHTa
0 3HAYEHUIO (YHKLINH, 3aJaHHON TpauKOM WK TaOJIULIEH;

® OMpeAeNsATh CBOMCTBA QYHKIMH 1O €€ TpaduKy; IPUMEHATh rpaduuecKkue MpeICTaBICHHs IPY PEIICHUN YPaBHEHUH, CUCTEM,
HEPaBEHCTB;

E

® ONUCHIBATH CBOKWCTBA M3YYeHHBIX QYHKIMH (y=KX, e k# 0, y=kx+b, y=x>, y=x°, y = X, y=\/; , y=ax*tbx+tc, y= ax*+tn y=
a(x- m)?), cTpouTh UX rpaduKy;

HCMOJIb30BAaTh MPUOOPETeHHbIE 3HAHUS M YMEHHUSI B IPAKTHYECKOI eI TeJIbHOCTH U MOBCETHEBHOI "KU3HU IS

® BBIMOJIHCHHUS PAcYeTOB MO (HOopMysiaM, cOCTaBIeHHUS (GOPMYII, BHIPAKAOIINX 3aBUCUMOCTH MEXKIY pPealbHBIMH BETUYHHAMU;
HaXO0KJICHUS HY)KHOU (hOPMYIIBI B CIIPABOYHBIX MaTepHaax;

® MOJICIMPOBAHMSI MPAKTUICCKUX CUTYalMH U UCCIIEOBaHNN TTOCTPOSHHBIX MOJIEJICH C UCTIOIh30BaHUEM arlapara aiareopsl;

® OMUCaHUs 3aBUCUMOCTEH MEXAy (GU3NYECKUMHU BEIMYMHAMH COOTBETCTBYIOIIUMHU (QOpPMYJIaMH TIPH HUCCIICOBAaHU U
HECIIO’KHBIX IPAKTHYECKUX CUTYAIH;

® UHTEpHpeTanuu rpa@uKoB pealbHbIX 3aBUCUMOCTENH MEK/y BEIUYUHAMU;

3JEMEHTHI JIOTUKH, KOMBUHATOPUKHA, CTATUCTUKH U TEOPUH BEPOSAATHOCTEM

yMeTh

® [IPOBOJUTH HECIOXKHBIE JOKA3aTeNbCTBA, MOJydYaTh MPOCTEHIINE CIEJCTBUS M3 HW3BECTHBIX WM pPaHEE MOJYyYEHHBIX
YTBEPKJCHUHN, OIEHUBAThH JIOTMUECKYIO MPABUIHLHOCTh PACCYXACHHUM, UCTOIb30BaTh MPUMEPHI ISl WIUTIOCTPAIMA U KOHTPIPUMEPHI
JUTSL OTIPOBEPIKEHUST YTBEPKICHU;

e u3BJeKaTh HWH(MOpMANMIO, TPEACTABICHHYI B TaONMIlAaX, HA auarpaMmax, Ipadukax; COCTABJIATh TaOJHUIbI, CTPOUTH
TarpamMMbl U Tpaduku;

e pemaTh KOMOMHATOPHBIE 3a/layl MyTeM CHUCTEMAaTH4eCKOro nepebopa BO3MOXHBIX BapHAHTOB, a TaKXe C HMCIIOJIb30BaHUEM
IpaBUJia YMHOXKEHUS;

® BBIUUCIIATH CPEIHUE 3HAYCHUSI PE3YJIbTaTOB U3MEPEHUN;

® HaXOJWUTh YACTOTY COOBITHSI, UCIIOJIB3YSl COOCTBEHHBIEC HAOIOCHHS U TOTOBBIE CTATUCTUYECKUE JJaHHbIE;

® HaxOJUTh BEPOSTHOCTH CITy4alHBIX COOBITHIA B MPOCTEHUIIINX CIIyJasiX;

HCIO0Jb30BATh IPHOOPETEeHHbIE 3HAHUA M YMEHHUS B IPAKTUYECKOI 1esITeJIbHOCTH U NMOBCEAHEBHOM KU3HM JJI4:
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BBICTpaWBaHUs apryMEHTAIMU U JI0Ka3aTelbCTBE (B popMe MOHOJIOTa U IUAJIora);
pacro3HaBaHus JOTHUYECKH HEKOPPEKTHBIX PacCyKICHUMH;
3aMyCy MaTeMAaTUYECKUX YTBEPKACHHIA, JOKa3aTEIbCTB;
aHalln3a pealbHbIX YUCIOBBIX JaHHBIX, MPEACTABICHHBIX B BUJIE JUArpamMMm, rpauKoB, TaOIHII;

® pelIeHUS MPAKTUYECKUX 3a]ad B IOBCEAHEBHOH M MPOo(ecCHOHAIBHOW AEATEeIbHOCTH C HCIIOJIb30BaHUEM JCUCTBUN C
YHCIIaMU, POLIEHTOB, JIJIHH, IJIOIael, 00beMOB, BPEMEHHU, CKOPOCTH;

e pemieHUs YIeOHBIX U MPAKTUYSCKUX 3a/1a4, TPEOYIOMIMX CHCTEeMaTHYeCKOro nepebopa BapuaHTOB;

® CpaBHEHHUs IIAHCOB HACTYIUICHUS CIy4aWHBIX COOBITHH, OIICHKH BEPOSTHOCTH CIIYYaliHOTO COOBITHS B MPAKTHUYECKHUX
CUTYaIUSX, COTIOCTABJICHUS MOJICTU C PEAbHON CUTYAIIHEi;

® TIOHMMaHUS CTATUCTUYECKUX YTBEPIKIACHHIA.

IF'EOMETPUSA
yMeTh
M0JI30BAThCS S3BIKOM T€OMETPUH JIJISI ONTMCAHMS TIPEAMETOB OKPYIKAIOIIET0 MUPA;
pacrio3HaBaTh reoMeTpudeckre GUTryphl, pa3andaTh UX B3aMMHOE PACIIOJIOKEHNUE;,
n300pakaTh TEOMETPUUECKHE (PUTYPHI; BHITTOIHATh YEPTEIKH MO YCIOBHIO 3aJ1a4; OCYIIECTBIIATh Mpeodpa3oBaHust GUTyp;
pacrio3HaBaTh Ha YepTekKax, MOJICIIAX U B OKPYXKaroIlel 00CTaHOBKE OCHOBHBIE ITPOCTPAHCTBEHHBIE Tela, M300pakaTh UX;
B IIPOCTEHIINX CIIyYasX CTPOUTH CEUCHHS U PA3BEPTKU MPOCTPAHCTBEHHBIX TEJ;
IIPOBOJIUTH OTEPALMH HaJ BEKTOPAMHU, BBIYUCIATD IJTUHY U KOOPJIMHATHI BEKTOPA, YTOJI MEXKITY BEKTOPAMU;

® BBIUMCIATH 3HAYCHHS TCOMETPHUUECCKUX BEJIMYMH (JIJIMH, YTJIOB, IUIOMIA/ICH, 00bEMOB), B TOM uuciie: g yriaoB oT 0 mgo 180
OTIPENICTIATh 3HAYCHUS TPUTOHOMETPUYCCKHX (DYHKIIUH MO 3aJlaHHBIM 3HAYCHUSM YTJIOB;, HAXOJIWTh 3HAYCHHUS TPUTOHOMETPHUUYECKUX
GYHKIHN 110 3HAYCHUIO OJHOW W3 HUX, HAXOJHWTh CTOPOHBI, YIJIBI M IIOIIAJN TPEYTrOJILHUKOB, JUIMHBI JIOMAHBIX, IyT OKPY>KHOCTH,
IIJIOINA/ICH OCHOBHBIX T€OMETPUUCCKUX GUTYDP U (PUTYpP, COCTABICHHBIX U3 HUX;

® pemath reoMEeTPUYECKHe 3a]add, OMHUPAsCh HAa HM3yYEHHBIE CBOWCTBA (DUTYp M OTHONICHWH MEXIY HUMHU, MPUMEHSS
JIOTIOTHUTEIIBHBIE TIOCTPOCHHUS, AITeOpandeCKuii U TPUTOHOMETPUUYECKHUM anmapar, ujaeu CUMMETPHH;

¢ IIPOBOAUTL AOKA3ATCIBbHBIC PACCYKIACHUA IIPpHU PCIICHNUU 3aaa4d, UCIIOJIb3YyA U3BCCTHBIC TCOPCMEI, O6H3py>KI/IBaH BO3MO>XHOCTHU

22



JUTSL UX UCIIOJIb30BaHUS;

® pelarh NpocTeiire MIaHMMETPUUECKHUE 3aJa4l B IPOCTPAHCTBE;

HCII0JIb30BAaTh NPUOOPETeHHbIE 3HAHUS M YMEHHU Sl B IPAKTHYECKOI 1eATeJIbHOCTH W NMOBCEAHEBHOM JKUZHUJIA:

® ONUCAHUS PEAIbHbIX CUTYyallui Ha SI3bIKE T€OMETPUH;

® pacyeToB, BKIIOYAIOMIMX MPOCTEUIINE TPUTOHOMETPUYECKUE (POPMYIIBI;

® pEIICHMs T€OMETPUUECKHX 3a/1ay C UCIIOJIb30BAHUEM TPUTOHOMETPUU

® peElIeHMs MPAKTUYECKUX 3aJa4, CBSA3aHHBIX C HAXOXJACHUEM TeOMETPUYECKHX BEIUYHMH (MCHOJIb3Ysl MpPU HEOOXOJUMOCTH
CIIPABOYHUKH U TEXHUYECKUE CPE/ICTBA);

® [IOCTPOEHUN reOMETPUUECKUMU HHCTPYMEHTAMHU (JIMHEHKA, YTOIbHUK, HUPKYJIb, TPAHCIIOPTHUD).

@opMbl OpraHu3aNyy YU4eOHOro npoiecca:

WHIMBUIyaJbHbIE, TPYIIIOBbIE, NHIUBUAYAJIBHO-TPYIIOBBIC, (POHTANIbHBIC, KIIACCHBIC M BHEKJIACCHBIE.
@D opMbI KOHTPOJIS

caMocTosiTeIbHas paboTa, KOHTPOJIbHAs paboTa, HaOJ0ICHHE, TECTUPOBaHHUE, paboTa Mo KapTOUKe.
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COOpPHUKHU YIPAKHEHUM, TOYPOUHOE TUTAHUPOBAHKUE):

e Aunrebpa. Junaktuueckue marepuaisl. 9 kiacc / KO.H.Makaperues, H.I'.Munarok, JI.b.Kpaitnesa. —15-e uzn. M.:
IIpocsemenune, 2010-2015.

e JKoxos B.U. Ypoxu anre6pst B 9 kiacce: kH. st yuurens / B.1.JKoxos, JI.b.KpaiineBa. —M.: I[Ipocsemenue, 2008.
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TkaueBa M.B. DieMeHTBI CTATUCTUKH U BEPOSITHOCTL: yuel. mocodue st 7-9 k. / M.B.TkaueBa, H.E.®enoposa, -M.:
IIpocsemenue, 2008.

Marematuka: 9 ki.: ku. st yautens / C.b.CyBoposa, E.A.bynumosuy, JI.B.Ky3nenosa, C.C.Munaesa. —M.: I[IpocBemienue,
2008

denepanbHbIM HHCTUTYT MeAarorudeckux n3mepeHuid. ['ocyjapcTBeHHass UTOTOBasi aTTECTAIlMS BBITYCKHUKOB 9 KJ1acCOB B

HoBo# (popme. UnTennext —entp 2010 bynumosuu E.A.,
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Jucr KOPPEKTHPOBKU TEMATUYCCKOI'O IVNIAHUPOBAHUA

aTa npoBeaenu

ypoka

Tema ypoka

IIpyynHa KOPPEKTUPOBKY

Cnoco0 KOppeKTHPOBKY

Corsi1acoBanue ¢ 3aM.

AupeKkTopa no YBP
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