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Pabouas mporpamma mo yueOHOMY mpenmety "Maremaruka" ans 7-9 KJIaccoB cOCTaBiIeHA
Ha OCHOBE:!
— TpeboBaHMii (pemepaTbHOTO TOCYAapCTBEHHOTO 00pa30BaTEeNBHOrO CTaHAapTa OOIIero
oOpa3oBaHus;
— IIPUMEPHON OCHOBHOM 00pa30BaTEIbHON IPOrpaMMbl COOTBETCTBYIOLIETO YPOBHS 00Opa3oBaHuUs;
— CAaHUTAPHO-IMHJIEMHOJIOTUYECKIX TPeOOBaHMI K YCIOBUSAM M OpraHmzanuu oOydeHus B OY
(yTBepKJieHbl IOCTaHOBJEHHEM [J1aBHOrO TIOCYJapCTBEHHOIO caHUTapHOro Bpada P®d ot
29.12.2010r. Ne 189);
— y4eOHoro Tu1aHa Yupexaenus ((penepaibHoro ¥ perioHAIBHOTO KOMIOHEHTa, KoMrioHeHTa OY);
— TOZI0BOTO Y4eOHOTO KaJieHaapHOTo rpaduka YupexaeHHs Ha TEKYIUH y4eOHBIH TOI;
— OCHOBHOM 00pa30BaTeNIbHOM NporpaMmbl Y UpexICHUS;
—aBTOPCKHUX Mporpamm: AJredpa. COopHUK pabouux mporpamm. 7-9 kmaccel : mocoOue s
yumTened obmeoOpasoBar. opranusanuii/ [cocrtaBurens T.A.Bypmuctposal. - 2-¢ u3g., mom.-M.:
[Ipocsemienune, 2014. - 96 c., I'eomerpusi. PaGouas nporpamma k yueOHuky JI.C.AtanacsH u
apyrux. 7-9 kmaccel: yae0. mocoowue s o0meoopazosar. opranu3zamuii / B.®. byry3os. - 6-¢ u3.-
M.: IIpocsemenue, 2020,
—Maremaruka: BeposTHOCTb U cTatucTrKa: 7-9 Kilacchl: 6a30BbI ypOBEHb: YUEOHUK B IBYX YacTIX
nox pen. M.B.AAmenko. — Mocksa: IIpocsemnienue, 2023;
—y4e0HO-METOJMUECKOTO KOMILIEKCA.

IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMbI YYEBHOI'O
HNPEAMETA «Marematuka» HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUSA

JUYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHUSI TPOrpaMMbl  y4eOHOro Kypca «MaremaTukay
XapaKTEPHU3YIOTCS:

1) narpuoTHyYecKoe BOCIUTAHHE:

MPOSIBJICHUEM MHTEpPEeca K MPOILIOMY M HACTOSIIEMY POCCUUCKOM MaTeMAaTHUKH, IIEHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KEHHUSIM POCCHUICKMX MATEMAaTUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
K MCTIOJIb30BaHUIO ATUX JOCTI)KCHHUH B IPYTUX HayKaxX U MPUKIIATHBIX chepax;

2) rpasKAaHCKOE M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TFOTOBHOCTBIO K BBINIOJIHCHHIO OOS3aHHOCTEH TpakJAaHWHA W peaju3alud ero Ipas,
MPEACTABICHUEM O MAaTEMAaTHYECKUX OCHOBaX (PYHKITMOHUPOBAHMS PA3JIMUHBIX CTPYKTYP, SBJICHHIA,
MPOIEAYp TPAXIAHCKOTO OOIIeCTBa (HApUMEp, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHHIO
ATUYECKUX MPOOJIEM, CBA3aHHBIX C NMPAKTUYECKUM MTPUMEHEHUEM JOCTHIKEHUH HayKH, OCO3HAHHUEM
BaKHOCTHU MOPAJIbHO-ITHUECKUX MPUHIIUTIOB B JIEATEIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIMTAHME:

YCTaHOBKOW Ha aKTUBHOE YYacTHe B pELICHUHM MPAKTUYECKHX 3a7ady MaTeMaTH4ecKOn
HaIPaBJIEHHOCTH, OCO3HAHHWEM BaXHOCTH MAaTEMaTHYECKOro 0Opa3oBaHHUS HAa MPOTSIKCHUH BCEH
KU3HU JUISI YCHEIIHOW MPOEeCCHOHANBHON NESTENIbHOCTH U Pa3BUTHEM HEOOXOJIUMBIX YMEHHI,
OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM MHAMBHUAYAIBLHON TPACKTOPHH 00pa30BaHUS U KUIHEHHBIX
TJIAHOB € YYETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTHYECKOEe BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHATBHOMY M O3CTETHMUYECKOMY BOCHPUSATHIO MaTEeMAaTHUYECKUX
00BEKTOB, 3a/1a4, PEUICHUH, pacCyKICHUM, YMEHUIO BUACTh MaTeMaTHUeCKHe 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI 0 MO3HAHUS

OpUEHTAIle B JEATEIHbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YeJIOBEKa, MPUPOAbI U OOIIeCTBA, TOHUMAaHUEM
MaTeMaTHYeCKOW HAayKd KaK cQepbl YelIOBEUECKOW MESTeTbHOCTH, JTamoB €€ pa3BUTHI U
3HAYUMOCTH ISl PA3BUTHS LUBUIU3AIUHU, OBIAJICHUEM S3BIKOM MAaTeMaTUKH U MaTeMaTHYeCKOM



KyIbTypO Kak CpEICTBOM IO3HAHMA MHpa, OBIAJACHHEM NPOCTEHIIMMHU  HaBBIKAMHU
MCCIIEI0BATENLCKOM JIEITEeNbHOCTH;

6) pusnyeckoe BocnuTaHue, (POPMUPOBAHHE KYJIbTYPbI 310POBbSl W IMOLHOHAJIBHOIO
Os1aronosy4usi:

TOTOBHOCTBIO TIPUMEHSATh MaTEMaTUYeCKHE 3HAHUS B MHTEPECAX CBOETO 3[0POBbs, BEICHUS
3I0pOBOTO 00pasza XU3HU (3AOPOBOE MHTAaHUE, COATTAHCHPOBAHHBIA PEXHUM 3aHATHHA M OTIbIXA,
perynsipHas (puzmyeckas aKTHBHOCTB), C(HOPMUPOBAHHOCTHIO HaBBIKA PEQIICKCUH, MpPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TAaKOTO e MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0THYECKOe BOCIIUTAHME:

OpHEHTAaIell Ha MPHMEHEHHE MaTeMaTWYeCKHX 3HAaHUHM /JIsl pelIeHus 3agad B 00JacTu
COXPAaHHOCTH OKpYKAalOIIe cpeapl, IUIAHUPOBAHUS TOCTYIKOB M OIICHKH HX BO3MOXKHBIX
MOCTIEICTBUI Ui OKPY)KAIOLIEH Cpeabl, OCO3HAHWEM TJI0O0ATBHOTO XapakTepa SKOJIOTHYECKHX
poOJIeM U yTel UX pelIeHNs,

8) amanTanus K U3MEHSIOUMMCS YCJIOBUSIM COIMAJILHOM M NPUPOIHON Cpebl:

TOTOBHOCTBIO K JICHCTBHSIM B YCJIOBHSIX HEOMPEHACIEHHOCTH, TMOBBIIMICHUIO YPOBHS CBOEH
KOMIETEHTHOCTH 4Yepe3 MPAKTHYECKYI0 NEeSTeNbHOCTh, B TOM YHWCIIE YMEHHE YYHTHCS Y JAPYTHX
mroziel, mproOpeTaTh B COBMECTHOW NIESTENPHOCTH HOBBIC 3HAHMS, HAaBBIKM M KOMIIETCHIIMU W3
OTIBITA APYTHX;

HEOOXOIMMOCTEIO B (POPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4YHCIE (OPMYIUPOBATH HICH,
MOHATHUS, TUMOTE3bI 00 OOBEKTaX W SBJICHUAX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABaTh
neuImTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CTIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CHTYAIIHIO
KaK BBI30B, TPEOYIONIUI KOHTPMEp, KOPPEKTHUPOBATh IPHHUMAEMbIE pEIICHUS M JICHCTBHS,
(OpMyIHpPOBATH U OLIEHUBATH PUCKU M MOCIEACTBHS, (POPMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATBI
1) yMeHHEe caMOCTOSITETIbHO IUIAHUPOBATh ANbTEPHATUBHBIC IYTH JOCTHIKCHUS IieJieid, 0CO3HAHHO
BBIOMpaTh Hanbosee F3PPEeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX U MO3HABATEIBHBIX 33/1a4;
2) yMeHHEe OCYIIECTBIATh KOHTPOJb IO pPE3yabTaTy M IO CrnocoOy MAEHCTBHA Ha YypOBHE
MPOM3BOJIBHOTO BHUMAHHS  BHOCUTH HEOOXOANMBIEC KOPPEKTHBEI;
3) yMeHHe aJieKBaTHO OIICHUBATh NMPABUIBHOCTH WM ONIMOOYHOCTH BBHINOJIHEHUS y4eOHOH 3a1aun,
e€¢ 00BEKTUBHYIO TPYAHOCTh H COOCTBEHHBIE BOSMOYKHOCTH €€ PEIICHHS;
4) oOoco3HaHHOE BIAJCHUE JIOTMYECKUMH JCHCTBUSIMH OIpENeNeHNUs MOHATHH, 0000IeHus,
YCTaHOBJICHUS aHAJOTUH, Ki1acCH(UKAIMM HAa OCHOBE CAaMOCTOSITEIBHOTO BBHIOOpAa OCHOBAHHH H
KPUTEPUEB, YCTAHOBJICHHS POIOBHIOBBIX CBS3EH;
5) ymeHue ycTaHaBIMBATh NMPUYMHHO-CIIEACTBCHHBIC CBSI3U; CTPOUTH JIOTMYECKOE PACCyXKICHHUE,
yMoO3aKJIto4eHue (MHIYKTHBHOE, AISAYKTUBHOE U 110 aHAJIOTHH) U BBIBOIBI;
6) yMeHue co3/1aBaTh, IPUMEHSITH U MTPe0OPa30OBBIBATh 3HAKOBO-CHMBOJIUYECKHE CPEACTBA, MOACIN
Y CXEMBI ISl peIICHHs YUE€OHBIX U TIO3HABATEIbHBIX 33/1a4;
7) yMeHHE OpraHU30BHIBATh Y4€OHOE COTPYJHUYECTBO U COBMECTHYIO JICSATEIBHOCTD C YUHTEIEM U
CBEpCTHHUKAMHM: ONpPEACIATh LeNW, pacrnpeneineHne (QyHKUMH W pojeldl  y4acTHHKOB,
B3aUMOJICHCTBHE M o0uIre crnocoObl paboThl, yMEeHHE padoTaTh B TpyIIe: HAaXOIUTh oOIiee
pelieHre W paspemaTrh KOHQUIMKTBI Ha OCHOBE COIJIACOBAHUS MO3MLIMN M y4éTa HHTEPECOB;
clymaTh napTHépa; GopMyIupoBaTh, apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;
8) chopMUpOBAaHHOCTh Y4eOHOH U OOIIEMOJIb30BATENILCKOM KOMIIETEHTHOCTH B  OOJIaCTH
UCIOJIb30BaHU MH(POPMATMOHHO-KOMMYHHUKAIIMOHHBIX TexHoJorui (MKT-koMeTeHTHOCTH);
9) nmepBoHauaNbHbIE MpeACTaBIeHUS 00 UAEIX M O METOJIaX MAaTeMAaTUKU KaK 00 yHUBEPCAIbHOM
A3bIKE HAYKU M TEXHUKHU, O CPEACTBE MOJECITUPOBAHUS SBJICHUN U MTPOIIECCOB,;
10) ymeHue BHAETh MAaTEeMaTHUECKyI0 3aJady B KOHTEKCTE MpPOOJIEMHOHN CHTyallul B JPYrux
JTMCLUUIUIMHAX, B OKPYXKAIOLIEH KU3HU;
11) ymeHue HaxoAWTh B Pa3JIMUYHBIX MCTOUYHHKAX HH(GOPMAINIO, HEOOXOAUMYIO JUIS pEIleHUs
MaTeMaTU4YeCKUX MpoOsieM, U TMpPeJCTaBIATh €€ B MOHATHOW (opme; MPUHUMATh pELICHHE B
YCJIOBHAX HEMOJHON M U30BITOYHON, TOUHOW U BEPOSITHOCTHOW MH(POPMALINY;



12) ymeHue mnoHuMaTb U MCHOJIb30BaTh MAaTEMaTUYECKHE CPEICTBAa HAIJSAJHOCTU (PUCYHKH,
YepTEXH, CXEMBI U JIp.) Ul UIUTIOCTPALIUM, HHTEPIIPETALIMH, apTyMEHTALlUY;

13) ymeHue BbIIBUTATh THIIOTE3bl NIPU PEHICHUU YYeOHBIX 3a/1a4 M MOHMMATh HEOOXOJUMOCTh MX
IIPOBEPKH;

14) ymeHHne NpUMEHATh UHIYKTHBHBIC U JIETYyKTUBHBIE CIIOCOOBI pAaCCYKJICHUN, BUJCTh pa3IMuHbIC
CTpaTeruy pelieHus 3aaay;

15) mnoHuMMaHuEe CYIIHOCTH aIrOPUTMMUYECKUX MPEANUCAHUNM M YMEHHE JIeHCTBOBaTh B
COOTBETCTBUU C MPEAJIOKEHHBIM aITOPUTMOM;

16) ymeHue caMOCTOSATEIbHO CTaBUTh L€, BbIOMpaThb M CO3/4aBaTh aJITOPUTMBI JUISl PELLICHU S
y4eOHBIX MaTeMaTHUECKUX IpooieMm;

17) yMeHue NiIaHUpPOBaTh U OCYILECTBIATH JESATEIbHOCTb, HANpPABICHHYIO Ha peElIeHHE 3a1a4y
HCCIIEI0BATENILCKOIO XapaKkTepa.

NPEJIMETHBIE PE3YJIbTATHI

Kypc «Aaredpa»

K konmy oOyuenus B 7 KJjacce oOydalOmUCs TMOIYYUT CIEAYIOIMHE MpPeAMETHBIC
pe3yJabTaThl:

Yucaa v BbIYMCICHUS

BemmonHATh, coderass yCTHbIE W THCBMEHHBIE TPUEMBI, apu(METHUECKHE JIEHCTBHSA C
paloHaIbHBIMU YHCIIAMHU.

Haxoautb 3HaueHUs YMCIOBBIX BBIPKEHHM, MPUMEHITh pa3HOOOpa3Hble CIOCOObI U TPUEMBI
BBIYMCIICHUS 3HAUCHUN JPOOHBIX BBIPAXKEHUI, COIEPKAIUX OOBIKHOBEHHBIE U IECITUUHBIE TPOOH.

[lepexonuTe OT oAHON (OpMBI 3amuCH 4Yucen K JApYyroi (mpeoOpa3oBHIBATH JECITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOB).

CpaBHUBATh U YHOPSAJOUYMBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrisiTh 4yncia.

BbINONHATE MPUKUAKY U OLEHKY pe3yibTaTa BBIYUCICHUN, OLICHKY 3HAYEHUN YHCIOBBIX
BbIpa)KEHUH. BBINMONHATH JEMCTBUS CO CTETIEHAMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

[IpuMeHsTh NPU3HAKK JEIUMOCTH, Pa3iokKeHHe Ha MHOKUTEIHN HATypaJbHbBIX YHCEI.

Pemarp mnpakTUKO-OpUEHTHPOBAHHBIE 3aJaud, CBS3aHHbIE C OTHOIICHHEM BEJIMYMH,
MIPOMOPLIUOHAIBHOCTBIO BEIUYUH, MPOLIEHTAMHU, HHTEPIPETUPOBATh PE3YIbTAThl PEeUICHUS 3a7a4 C
y4€TOM OrpaHUYCHHM, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbIX 0OBEKTOB.

AsredOpanyeckue BbIpasKeHU s

Hcnonb3oBath anredpanyeckyrd TEPMUHOJIOTHIO M CHUMBOJIMKY, MPUMEHATH €€ B Ipolecce
OCBOEHHS y4eOHOTO MaTepuana.

Haxonauth 3HaueHus OYKBEHHBIX BHIPAKEHUH MPU 3aJaHHBIX 3HAUCHUSAX MTEPEMEHHBIX.

BoinosHATe mpeoOpa3oBaHusl LEJIOr0 BBIPAKEHUS B MHOTOYJICH MPUBEICHHEM IMOA0OHBIX
ClIaraeMbIX, PaCKpbITHEM CKOOOK.

BbInoyHATE yMHOXKEHHE OJHOYIEHA HA MHOTOWIEH U MHOTOYJIEHa HA MHOTOYJICH, TPUMEHSITh
(dbopMyIbl KBagpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyIecTBIATh Pa3ioKeHUE MHOTOUJICHOB HA MHOKUTEIN C TIOMOIIbIO BEIHECEHHSI 32 CKOOKHU
00I11er0 MHOXKHTEJS, TPYIIMPOBKYU CllaraeMbIX, IpUMEHEHUs (GOPMYJI COKPAILIEHHOTO YMHOXKEHHUS.

[TpuMeHsTH MPeoOpa3oBaHUsT MHOTOWIEHOB JUISl PEIIEHUs Pa3IMYHbIX 3a/1a4 U3 MaTeMaTHUKH,
CMEXXHBIX NPEIMETOB, U3 pealbHON MPAKTUKH.

Vcnonp3oBaTh CBOWCTBA CTENEHEW C HATypaJbHBIMHU IOKa3aTeNIIMU sl MpeoOpa3oBaHUs
BBIPAXKCHUI.

YpaBHeHHUS U HEpaBEHCTBA

Pemate nuHelHble ypaBHEHUS C OJHOM IEepeMEHHOH, MPHUMEHssA IpaBHJa Mepexoia OT
HCXOJIHOTO YpaBHEHUS K PaBHOCHIIBHOMY eMy. [IpoBepsTh, SBIISETCS I YUCIO KOPHEM YpaBHEHHUS.

[TpumensTh rpaduyeckre METOAbl P PEIICHUH JIUHEHHBIX YPABHEHUH U UX CUCTEM.



[TonOGupath mpuUMeEpbl Hap YuCel, SBJSIOMINXCSA PEIICHUEM JMHEHHOTO YPaBHEHHS C IBYMS
[IEPEMEHHBIMHU.

CTtpouTh B KOOPAUHATHOH IJIOCKOCTU TpadyK JIMHEHHOTO YPaBHEHHS C ABYMS IIEPEMEHHBIMU,
MOJIB3YACH TpaUKOM, IPUBOAUTH MPUMEPHI PEIIICHUST YPAaBHEHUSI.

Pemarp cuctembl ABYX JIMHEWHBIX YPAaBHEHMH € JBYMS INEPEMEHHBIMHU, B TOM 4YHCIIE
rpaduuecKu.

CocraBisiTh W pemiaTh JMHEHMHOE YpaBHEHUE WJIM CUCTEMY JIMHEHHBIX YpaBHEHUH 11O
YCIOBUIO 3aJlaud, HWHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3yibTar.

DyHKUUHA

N300paxkaTh Ha KOOPJMHATHOHN MPSMOW TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPIAHHATAM,
JIy4H, OTPE3KU, HHTEPBAJIbl, 3aIIUCHIBATH YUCIIOBBIE TPOMEKYTKH Ha aJIreOpanveckoM s3bIKeE.

OTMmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpJMHATAM, CTPOUTH IpaduKu
nuHeHbIX QyHKUuNA. CTpouth rpaduk QyHKIUU y = [X|.

OnuceiBaTh ¢ NOMOIIbIO (YHKIIMNA U3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMUYMHAMU: CKOPOCTb,
BpeMsi, pacCTOSIHUE, [IeHa, KOJMYECTBO, CTOMMOCTh, IPOU3BOAUTEILHOCTD, BpEMsl, 00BEM pabOTHI.

Haxonuts 3HaueHne (yHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumarp rpaduyeckuil crnocoO mNpeacTaBiIeHUs M aHalIW3a WHGOpMallMU, W3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMAIINIO U3 TpahUKOB peaibHBIX MPOIIECCOB U 3aBUCUMOCTEN.

K konmy oOyueHus B 8 Kkiacce oOydalOmuiicss TMOMYYUT CIEAYIOIMHE MPEAMETHBIC
pe3ynbTaThI:

Yucsa v BIYUCTIEHUS

Hcnonp30Barh HayalbHbIE NPEACTABICHHUS O MHOXECTBE JACHCTBUTEIBHBIX YHCEN IS
CpPaBHEHHMSI, OKpYIJICHHS U BBIYHCIEHHH, H300pa’kaTh JEHCTBUTENbHbIE 4YHMCIAa TOYKAMHM Ha
KOOPJIMHATHOM MPSIMOHA.

[IpumeHsATh NOHATHE apUPMETUYECKOTO KBAIPATHOTO KOPHS, HaXOIUTh KBAJpaTHbIE KOPHHU,
UCIOJIb3YSl TpPU HEOOXOAMMOCTH KAIbKYJISTOp, BBINOJIHATH MPeoOpa3oBaHUsS BbIpAXKEHU,
COJIepXKalIuX KBaJpATHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBath 3amuicu OONBIIMX M MallbIX YHUCEN C IOMOIIBI0 JECATUYHBIX JApoOeil u
creneneit yucna 10.

AsredOpanyeckue BbIpasKeHU s

[IpuMeHSATh TMOHSATHE CTENEeHM C LEeJIbIM II0Ka3aTeleM, BBINOJHATh MPeoOpa3oBaHUs
BBIPAXKEHUI, COJIEPKALLMX CTEIEHH C LIEJIBIM II0KA3aTEeIIEM.

BhInoHATE TOKIECTBEHHBIE TPE0OPa30BaHUs PALIMOHAIBHBIX BEIPAKEHUI HA OCHOBE MPaBUI
JEUCTBUI HaJl MHOTOWICHAMH U alreOpandeckKuMHu JpoOsiMHu.

PacknanpiBath KBagpaTHbIA TPEXUIEH HA MHOKUTEIH.

[TpumeHsaTh MpeoOpa3oBaHUs BBIPAKEHHUH Ui PEHICHHs PAa3IMYHBIX 3a/1a4d U3 MaTeMaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEATILHON IIPAKTUKH.

YpaBHeHns 1 HEPAaBEHCTBA

Pemrate nuHelHbIe, KBaJpaTHBIE YpaBHEHUS M pallMOHAIbHBIE YPaBHEHHUsS, CBOJAILIUECS K
HUM, CUCTEMBI JABYX YPAaBHEHUI C IByMs E€PEMEHHBIMH.

[IpoBoauTH TpOCTEHIINE HCCIAEAOBAHUS YPAaBHEHUM U CHCTEM YpPaBHEHUM, B TOM YHCIIE C
MIPpUMEHEHHEeM TpauuecKux MpeCTaBlIeHUN (yCTaHABIMBATh, UMEET JIM YpaBHEHHE HIIM CHCTEMa
ypaBHEHUH pEelIeHUs], €CITU UMEET, TO CKOJIbKO, U IpoUee).

[TepexouTh OT c0BECHOH HOPMYTUPOBKH 331a4H K €€ anreOpanueckoit MOJENU ¢ TOMOIIbIO
COCTaBJICHUSI YpPaBHEHMS WJIM CHUCTEMbl YpPaBHEHUN, HWHTEPHOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3314 MOJTYyYEHHBIN pe3ybTarT.

[IpuMeHsATh CBOWCTBA YHCIIOBBIX HEPABEHCTB I CPaBHEHHUS, OLICHKH, peliaTh JIMHEHHbIE
HEpaBeHCTBAa C OJHOM TMEepeMEeHHOW W HX CHCTEMBI, JaBaTh TpadUUecKyl0 HWILIIOCTPAIIIO
MHOYECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.



DyHKUUH

[TornMaTh W KUCHOJIB30BATH (PYHKIMOHAIBHBIC MOHATUS M S3bIK (TEPMHHBI, CHMBOJINYECKHE
0003HaueHHs), ONPENCNATh 3HaUeHHE (DYHKIMU MO 3HAYCHHIO apryMEeHTa, ONPEACsATh CBOMCTBA
byHKIMY 110 e€ TpaduKy.

Ctpouts rpaduku 3JIeMEHTapHBIX (QYHKIUH BHJIA:

y = kiX, Yy = X2, Yy = X3,y = |x|, y = VX, OIIHCHIBATH CBOMCTBA UHCIOBOI (YHKIHH 110 €&

rpaduKy.

K xonHny oOydenuss B 9 KkJjacce oOydaromuiics TNOJIYYUT CIEAYIOLIUE MPEIMETHbIE
pe3yJbTaThl:

Ymucna v BbIYUCICHUS

CpaBHUBaTh U YIOPSAI0UMBATH PAllMOHANIbHBIE U UPPAIlMOHATIbHBIE YHCTIA.

BoinonHATe apudmeTnyeckue ACUCTBUSI C PAlMOHATIBHBIMU YHCIIAMH, COYETasl YCTHbIE U
MUCHMEHHBIEC TPUEMBI, BHITIOIHATH BEIYMCIICHUS C UPPAMOHATILHBIMH YHCIIAMH.

Haxonuth 3HaueHust creneHeill ¢ LEIbIMU MOKA3aTeIsIMU U KOpPHEH, BBIYHUCIATH 3HAYCHUS
YHCIIOBBIX BBIPAKECHHM.

OKpyriaTh AEWCTBUTEIbHBIE YNCIA, BHIMOJHITh NIPUKHUJIKY PE3YJIbTaTa BBIYUCICHUH, OLICHKY
YHCIIOBBIX BBIPAKECHHH.

YpaBHeHHUsI U HEPABEHCTBA

Pemars nuHeliHble U KBaJpaTHbIE YPaBHEHUS, ypaBHEHUS, CBOAIIMECS K HUM, IpOCTeHIne
IpOOHO-PALIMOHABHBIE YPAaBHEHHUS.

Pemrate cucteMbl IBYX JHHEWHBIX YpaBHEHHH C JBYMS TIEPEMEHHBIMH M CHCTEMBI JIBYX
YPaBHEHM, B KOTOPBIX OJJHO YPAaBHEHHE HE SIBIISIETCS IMHEHHBIM.

Pemate TekcTOBBIE 3a7aul anreOpandeckuM CIoCOOOM C MOMOUIbIO COCTaBJIEHUS! YPABHEHUS
WIHA CUCTEMBI IBYX YPABHEHHH C ABYMsI IE€PEMEHHBIMU.

[IpoBoauTh mpocTEHIINE HCCIEAOBAHUS YPAaBHEHUM W CUCTEM YpPaBHEHUW, B TOM YHCIIE C
IIPUMEHEHHEM IpauuecKuX MpeiCcTaBlIeHUH (yCTaHABIMBAaTh, UMEET JIM YpaBHEHUE WM CHUCTEMA
YPaBHEHMH pelleHMs], €ClIi UIMEET, TO CKOJIBKO, U IIpoYee).

Pemate nuHelHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paxkaTb pelICHHUE
HEpaBEHCTB HA YHUCJIOBOM MPSIMOM, 3aIIMChIBATh PEILIEHUE C TIOMOLIbIO0 CUMBOJIOB.

Pemare cucrembl JTUHEHHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBaJpaTHOE
HEpaBEHCTBO, M300pakaTh pPELIEHHE CUCTEMbl HEPABEHCTB HA YHMCIOBOM HpPSMOM, 3amuchIBaTh
peleHre ¢ IOMOIIbI CUMBOJIOB.

Hcnonp30BaTh HEPAaBEHCTBA IIPU PELICHUU Pa3IMYHbIX 3ajau.

DyHKUUH
PacnioznaBate (yHKIMHM M3ydeHHBIX BUAOB. [loKa3bIBaTh CXeMaTHYECKH PACMOJOKEHUE Ha
KOOPJIMHATHOM IIOCKOCTH rpadguKoB byHKIMi

puna: Y =kx, y =kx+b,y=kix,y=ax2+bx+c,y=x3,y=  Vx,y= [x| B
3aBUCHUMOCTH OT 3Ha4eHHH K03((DULIMEHTOB, ONTMCHIBATh CBOMCTBA (DYHKITUIA.

Crpouth u wu300pakaTh CXEMaTHYECKH TIpaUKu KBagpaTUYHBIX (DYHKUIUN, ONUCHIBATH
CBOMCTBA KBaJApaTUYHBIX (QYHKIUN MO UX TpapuKaMm.

Pacrnio3HaBath KBaJapaTHUHYIO (GYHKIHUIO 10 (opMmyse, MPUBOIUTH NMPUMEPhI KBaJPAaTUUHBIX
(GyHKUUH U3 pealbHOM KU3HH, (PU3UKU, TEOMETPUH.

YucaoBble MOCJaCAOBATEC/IBHOCTH M IIPOIrPECCHHA

Pacnos3naBsath apH(bMeTquCKy}O U TCOMCTPUYUCCKYIO IIPOTPCCCHU IPU Pa3HBIX crocobax
3a1aHHus.

BruIomHATE BBIYHCIEHUSI C HCHOJIB30BAaHHEM (bOpMyJ'I n-ro 4YJjCcHa apH(I)MeTquCKOﬁ n
FCOMeTpHHCCKOﬁ HpOFpCCCHﬁ, CYMMBI IICPBBIX N YICHOB.

I/I306pa)KaTB YJICHBI IOCJICA0BATCIbHOCTHU TOYKAaMH Ha KOOp,Z[PIH&THOfI IIJIOCKOCTH.

Pemats 3a4a4yu, CBA3aHHBIC C YHMCJIOBBIMHU MOCICAOBATCIBHOCTAMHU, B TOM 4YMCIIC 3aJa4u U3
peanbHOM )KHU3HHU (C UCTIOIB30BAHUEM KAJBKYIATOPA, HUPPOBBIX TEXHOJIOTHI).



NPEJMETHBIE PE3YJIbTATBI
Kypc "I'eomerpus"

K xonmy oOydenus B 7 KJacce OOydarOlIMiCsA TMOJNYYUT CIEAYIOIIUE MpPEIMETHBIC
pe3ynbTaThl:

Pacnio3naBate  HM3y4eHHBIE TEOMETPHUYECKHE (UTYpBI, ONPEACTsITh WX B3aUMHOE
pacrosio’kenue, n300paxkaTb reoMETpUIECKre (GUTypHI, BBIIOIHATh YEPTEKHU 10 YCIOBHIO 33/1a4H.
W3mepsATh nuHEHbIE W YIJIOBbIE BEIWYMHBI. PemiaTe 3ajauv Ha BBIYMCIIEHHE JUIMH OTPE3KOB U
BEJIMYMH YTJIOB.

Jlenatb TpyOyIO0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEIMYMH MPEIMETOB B PEATBHOUW JKHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. PaznuuaTe pasmMepsl 3TUX 0OBEKTOB O MOPSAIKY BEINYNHBI.

Crpoutb 4epTeKH K FT€OMETPUUECKUM 3a/1adam.

[Tonb30BaTbcsl MpU3HAKaMU PABEHCTBA TPEYTrOJIbHUKOB, UCIOJb30BaTh MIPU3HAKN U CBOWCTBA
PaBHOOEIPEHHBIX TPEYTOJIBHUKOB ITPU PELICHUH 3a/1au.

[IpoBOIUTH IOTHYECKHE PACCYXAECHUS C UCTIOJIB30BAHUEM IT'€OMETPUUECKUX TEOPEM.

[lonb3oBaTbcsl NpHU3HAKAMH PaBEHCTBA MPSIMOYTOJIBHBIX TpPEYrOJIbHUKOB, CBOWCTBOM
MEJMaHbl, MPOBEAEHHOW K THUIIOTEHY3€ MPSMOYIOJIbHOTO TPEYroJIbHUKA, B  pPELUICHUH
reOMEeTPUYECKUX 3a/1a4.

Onpenenars MapasieNbHOCTh MNPSIMBIX C IOMOUIBIO YIJIOB, KOTOpblE 00pa3yeT ¢ HUMH
cexymas. OnpenensTe MapajIeNbHOCTh MPSAMBIX C MOMOIIbIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM ITPSIMOM /10 TOYEK JPYroi mpsiMOM.

Pemate 3aaun Ha kier4aroil Oymare.

[IpoBOANTE BBIUUCIEHUS W HAXOAUTh 4YHMCIOBblE M OyKBEHHbIC 3HA4YE€HUs YIJIOB B
TEOMETPUYECKUX 3aJa4ax C UCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYI'OJIBHUKOB,
CBOMCTB YIJI0B, 00pa30BaHHbIX IIPU NEPECEUCHUHN JBYX NapaylIebHbIX MPSMbIX cekymieil. Pemars
IIPAKTUYECKHE 3a/1a4H Ha HAX0XKACHUE YIJIOB.

Brnanets nmoHsTHEM reOMETpUYECKOr0 MECTa TOUYEK. YMETh ONpPeNesAiTh OMCCEKTPUCY yIiia U
CEPEIVHHBIN NEPIEHIUKYIAP K OTPE3KY KaK F€OMETPUYECKHAE MECTa TOYECK.

DopMynMpOBaTh OINPEAEICHUS OKPYKHOCTH W KPYra, XOpAbl M JHaMeTpa OKPYXKHOCTH,
II0JIB30BAThCS UX CBOMCTBAMHU. Y METh IPUMEHATH 3TH CBOMCTBA IIPH PELLIECHUU 3a1a4.

Bnagers NMOHATHMEM ONMCAHHOM OKOJIO TPEYroJIbHHKA OKPYXHOCTH, YMEThb HaXOAWUTH €&
ueHtp. Ilonb3oBaThest pakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJbHHKA MEPECEKAIOTCS B
OJIHOM TOYKE, M O TOM, 4YTO CEPEIUHHBIE MEPHECHIUKYISAPBl K CTOPOHAM TpPEyroJIbHUKa
IIEPECEKAIOTCS B OJTHOM TOUKE.

Bnagers noHATHMEM — KacaTeIbHOM K  OKPY)KHOCTH, IIOJIb30BAaTbCA  TEOPEMOH O
NIEPIEHIUMKYJIIPHOCTH KacaTelbHON U paguyca, IPOBEAEHHOIO K TOUKE KaCaHUs.

[lonb3oBaTbcss  HMPOCTEHIIMMU  TFEOMETPUYECKMMH  HEPABEHCTBAMM, IIOHMMAaTb  HX
IIPAKTUYECKUNA CMBICIL.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MIOCTPOEHHS C IIOMOIIBIO HUPKYJIS U JIMHEHKU.

K xkoHmy oOydeHus B 8 Kkilacce oOydyaromuiicss TMOJYYUT CIEIYIOIUME MpPeIMETHBIE
pE3YIBTaThI:

PacriozHaBaTe OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, HX DIIEMEHTBHI, IOJIb30BAThCS MX
CBOMCTBaMH IIpU PELICHUH T€OMETPUUECKUX 3a/1ad.

[TpuMeHsTH CBOICTBA TOUKH ME€pecedyeHUs] MeUaH TPeyroibHUKa (LIEHTpa Macc) B pelIeHUN
3azad.

Brnaners noHsTHEM cpeiHel IMHUYM TPEYTroIbHUKA U TPANeLH, IPUMEHATh X CBOHCTBA MpPHU
pemieHnH reomerpuueckux 3azad. [lomb3oBartbea  Teopemoit Paneca u TeopemMod O
MIPONOPIMOHAIBHBIX OTPE3KaX, IPUMEHATh UX JUIS PELICHUS IPAKTUYECKUX 3a/1ay.

[TpuMeHsATH MPU3HAKH 110100US TPEYTOJIBHUKOB B PEIIEHUN F€OMETPUUYECKUX 3a]1au.



[Tone3oBatbes Teopemoit [ludaropa anst pemeHuss TeOMETPUYECKUX M MPAKTUYECKUX 3a/1a4.
CrpouTh MaTeMaTUYECKYI0O MOJEIb B IPAKTUYECKUX 3aJadyaX, CAMOCTOATEIbHO JA€aTh YEPTEXK U
HaXOJUTh COOTBETCTBYIOIIME JUINHBI.

Bnagerp mnoHATUSAMU CHHyCa, KOCHHYCa M TaHIE€HCA OCTpPOro yrja MpsSMOYrOJbHOIO
TpeyrojbHuka. [1071630BaThCsl 3TUMU NOHATUSAMU AJISl PELLIEHUS PAKTUYECKUX 3a/1a4.

Boruncnsate (pa3audHbIME crioco0aMu) IUIOIIA (b TPEYrOJbHUKA U IJIOUIAJAN MHOTOYTOJIbHBIX
¢uryp (mose3ysicb, TAE HEOOXOAWMO, KaIbKyIaTOpom). [IpUMEHSATH MOJlydeHHbIE yMEHUS B
MIPaKTUYECKUX 33a4ax.

Bnagerp NOHATHAMU BIHMCAaHHOTO M LEHTPAJIbHOIO yrja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJaX, Yrjax MexXJIy XopAaMu (CeKyIIMMH) U YIiie MEeXIy KacaTeJIbHON U XOpAoH mpu
pELIeHUH T€OMETPUUECKUX 3a/1a4.

Bnagerp NOHATHEM OINKCAHHOTO YETHIPEXYTOJbHHKA, MPUMEHSTh CBOMCTBA ONHMCAHHOIO
YeThIPEXYTOJIbHUKA [P PEIICHUHN 33/au.

[IpuMeHTh NOTy4YEeHHbIE 3HaHUS Ha MPAKTUKE — CTPOUTh MaTeMaTUYECKUE MOJIENH JUIsl 3a/1a4
peaibHOM JKM3HM M TPOBOJUTH COOTBETCTBYIOLIME BBIUMCICHHUS C MPUMEHEHHEM M0J00MsS U
TPUTOHOMETPHH (I10JIB3YSICh, TJIe HEOOX0AUMO, KAJIBKYJISITOPOM).

K konmy oOyueHus B 9 kiacce oOydaOmuiicss TMOMYYUT CIEAYIOIMHE MPEAMETHBIC
pe3yIbTaThl:

3HaTh TPUTOHOMETpPHYECKHE (PYHKIIUM OCTPBIX YIJIOB, HAXOJUThH C MX MOMOIIbIO pa3InYHbIE
AJIEMEHTHl MPSAMOYTOJIBHOTO TPEYroidbHUKA («pPEHIeHHE MPSMOYTOJbHBIX TPEYTOJIbLHUKOBY).
Haxoautsb (¢ moMouIpio KalnbKyasTOpa) ATUHBI U YTIIbI 17151 HETaOIUYHBIX 3HAUSHU.

[Tonb3oBatbest popMynaMu MPUBEACHUSI U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIECTBOM JIJIsI
HAXO0XJACHUS COOTHOILIEHUN MEX]Ty TPUTOHOMETPHUYECKUMHU BETUYMHAMMU.

Hcnonb3oBaTh TeopeMbl CHHYCOB M KOCHHYCOB JJISi HaXOXKJACHHS Pa3IMYHBIX 3JIEMEHTOB
TPEYroJibHUKA («pelIeHue TPEYroJIbHUKOBY), IPUMEHSTh UX MPU PEUICHUH F€OMETPHUUECKUX 3aa4.

Bnagers mousATHsAMHU TpeoOpa3oBaHusl MOJ0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢buryp. Ilonp3oBaThcsi cBOWCTBaMHU MOJIO0OMS MPOU3BOJIBHBIX (UTYp, YMETh BBIUUCIATH JUIMHBI U
HaXOJUTh YIJbl y Moa00HbIX ¢uryp. I[IpumeHsTs cBoiicTBa monoOus B MPAKTHUECKUX 3aqadax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOILIEM MUPE.

[Tonb3oBaThcst TeOpeMaMu O MPOU3BEIECHUU OTPE3KOB XOpJI, O MPOU3BEICHHH OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaTbCst BEKTOpaMu, IOHUMATh UX T€OMETPUUYECKUIN U (PU3UUECKHUIM CMBICH, TPUMEHSTh
UX B PEUICHUH TeOMETPUYECKHX U (u3nyeckux 3anad. [IpuMeHsTh CKalsipHOE MpPOU3BEIECHUE
BEKTOPOB ISl HAXOXKIACHUS [UTHH U YTJIOB.

[Tonb3oBaTbcst METOOOM KOOPAMHAT HA IUIOCKOCTH, TPUMEHSATH €ro B  PEIICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 33]ad.

Bnagerp MOHATUSMU NPAaBUIBHOTO MHOTOYTOJBHUKA, IJIUHBI OKPYXKHOCTH, JJIUHBI TYTH
OKPY)KHOCTH M paJMaHHON Mephl yria, YMETh BBIYHCIATH IUIOIIAAL Kpyra W €ro 4Yacrem.
[IpuMeHSTH MOTy4YeHHbIE YMEHHS B IPAKTUYECKUX 3a]auax.

Haxomute ocu (Wi IHEHTpBI) CUMMETpUd (UTYp, TPUMEHATH JBIKEHHUS IUIOCKOCTH B
MPOCTEHIINX CITyqasiX.

[IpuMeHATh NOJMy4YEeHHBbIE 3HAHUS HA IPAKTUKE — CTPOUTh MATEMAaTUUYECKUE MOJIENH JIJIS 3a]1a4
pealbHON JKM3HM M TMPOBOJUTH COOTBETCTBYIOLIUE BBIUMCICHHS C TPUMEHEHHEM MOI00us u
TPUTOHOMETPHUECKUX PYHKIIMI (TONIB3YSICh, TJI€ HEOOX0AUMO, KAIbKYISITOPOM).

NPEJMETHBIE PE3YJIbTATbBI
Kypc "BeposiTHocTh M cTaTHCcTHKA"

K xoHmy oOydeHus B 7 KJacce OOydaromMiCs TMOJYYUT CJEIYIOIME MpPeIMETHBIE
pe3ybTaThl:



Ywurare nHpOpMaLHIO, TPECTABICHHYIO B Ta0JIMIIAaX, HA AUATPAMMAX, IPEJICTABISTH TaHHBIC
B BHJIe TAaONHIl, CTPOUTH JUArpamMMbl (CTOJIOMKOBBIC (CTOJIOUATBIC) M KPYroOBBIC) MO MacCHBaM
3HA4YCHUI.

OnuchiBaTh W UHTEPHPETUPOBATH pPEAJbHBIE YHUCJIOBBIE JAHHBIC, MPEACTABICHHBIC B
TabIuIaX, HA JUarpaMMax, rpapukax.

Hcnons3oBarh st  ONMMCAaHUA JIAHHBIX CTATHCTHYECKHE XApPAKTEPUCTUKH: CpEIHEe
apudmernueckoe, MeIraHa, HanOOJIbIIICe U HAMMCEHBIIISE 3HAYCHHUS, Pa3Max.

Nwmets npencTaBieHre o clydailHOW M3MEHYMBOCTH HA MPUMEpax 1eH, PU3NYECKUX BEIUYHH,
AHTPOTOMETPUYECKUX JTAHHBIX, UMETh MPEJICTABIIEHUE O CTATUCTUYECKON YCTOMYUBOCTH.

K konmy oOyuenus B 8 Kkiacce oOydarmuiicss TMOJMYYUT CIEAYIOIMHE MPEAMETHBIC
pe3yJabTaThl:

W3Bnekarb u mpeoOpazoBbIBaTh MHPOPMAIIHIO, NIPEICTABICHHYIO B BUJIE TaOIHI, JUarpamwm,
rpaduKoB, MPEJCTaBIATh JaHHbIE B BUJIE TaOIMIL, AUArpaMM, IpaduKoB.

OnuceiBaTh JaHHBIE C MMOMOUIBI0 CTATUCTUYECKUX IOKAa3aTeNel: CpeHUX 3HAUE€HUN U Mep
pacceuBaHus (pa3Max, TUCIIEPCUs U CTAaHAAPTHOE OTKIOHEHHE).

Haxoautb 4yacTOThI YUCIIOBBIX 3HAYEHUH U YaCTOTHI COOBITUM, B TOM YHUCIIE MO pe3ybTaTaMm
W3MEPEHUH 1 HaOI0ICHUH.

HaxonnTh BEpOATHOCTH CITydallHBIX COOBITHI B OTBITaX, 3Hask BEPOSATHOCTH DIIEMEHTAPHBIX
COOBITHI, B TOM YHCJIE B OITBITaX C PABHOBO3MOKHBIMH DJIEMEHTAPHBIMH COOBITHSIMH.

Wcnonb3oBath rpapuueckue MOJENU: AEPEBO CIYYalHOTO HSKCIEpUMEHTa, JUarpaMMbl
Diinepa, 4ncaoBas npsmasl.

OnepupoBaTh MOHATUSMU: MHOKECTBO, TIOJAMHOXECTBO, BBIMOJHATH OINEpalMd  Hal
MHO)KECTBAMHU: OOBETUHEHHE, IepeceueHue, JIOMOTHEHHE, MEPEUUCIsiTh DJIEMEHTHl MHOXKECTB,
MPUMEHSTH CBOWCTBA MHOYECTB.

Hcnonb3oBath rpadguueckoe npecTaBieHue MHOKECTB U CBSI3€ MEXy HUMU ISl OMTUCAHUS
MIPOLIECCOB U SIBJICHUH, B TOM YHCJIE MPU PEUICHUH 3a/1a4 U3 IPYrUX yU4eOHbBIX MPEIMETOB U KYpCOB.

K xoHmy oOydeHus B 9 kJacce oOydarolMiCs IOJIYYUT CIEAYIOLME IpPEIMETHBIE
pe3yJIbTaThI:

W3BnekaTh U npeoOpa3oBbIBaTh HH(OPMALIKIO, IPEACTABICHHYIO B Pa3JINYHbIX UCTOYHHUKAX B
BUJIE TAaOJIMLL, AUarpamMmm, rpauKoB, PeICTaBIATh JaHHbIE B BUJE TaOIMILL, AUarpamMm, rpaMKoB.

Pemate 3amaunm opraHM30BaHHBIM MEpeOOPOM BapUAHTOB, a TAaKXKE C MCIOJb30BAaHUEM
KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonp30BaTh onucaTeabHble XapaKTEPUCTUKHU JUIsI MAaCCHBOB YHMCIIOBBIX JAHHBIX, B TOM
4HCJIe CPEJHUE 3HAUCHUS U MEPBI PaCCEUBAHUS.

HaxonuTh yacTOThl 3HaUEHUH M 4aCTOThI COOBITHS, B TOM YHCJE IOJb3YACh Pe3yJbTaTaMu
IIPOBEAEHHBIX U3MEPEHUI U HAOIIOICHUH.

HaxonuTh BEpOATHOCTH CITy4aliHBIX COOBITHI B U3yUYEHHBIX OIBITAX, B TOM YHUCIIE B OIBITAX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH, B CEpUSAX HUCHBITAHUH O MEpPBOro ycrnexa, B
cepusiX UcIbITaHuN bepHyiu.

HNMets npenacraBieHue o ClydallHOW BEJIMYUHE U O PACIIPEIEICHUU BEPOSITHOCTEMN.

VmeTb mpeacTaBieHHE O 3aKOHE OOJIBIIMX YHMCENT KaK O IMPOSBICHUM 3aKOHOMEPHOCTH B
Clly4yaifHOM U3MEHUMBOCTHU M O POJIM 3aKOHA OOJIBIIKX YKMCEN B IPUPOJIE U OOIIECTBE.



Coaep:kanue Kypca

7 kiace
Kypc "Aareopa"

1. TloBTOopenue. BBogHasi kOHTpoIbHas padoTa (4 1)

2. BblpaxxeHnmus, TOXKIecTBa, ypaBHeHus (22 ).

UYucnoBble BBIPAKEHUS U BBIPAXKEHUS C NepeMEeHHbIMU. YucioBoe 3HaueHHE OYKBEHHOTO
BbIpaKeHUs. PaBeHCTBO OyKBEHHBIX BbIpakeHHIl. To0X1ecTBO, /10Ka3aTelNbCTBO TOKJIECTB.
[IpocTeitmme npeoOpazoBaHus BBIPAXKEHUN C MEPEMEHHBIMU. YpaBHEHHE C OJIHUM HEU3BECTHBIM
U €ro KopeHb. JInHeitHoe ypaBHeHHE. Pemienre 3a1ad ¢ UCIOJIb30BaHUEM JIMHEUHBIX YPAaBHEHUM.
@Oyukuun (11 v).

[Monarue ¢dynxkuun. OO6nacte omnpenenenus ¢GyHkuu. CrocoObl 3anaHus (QYHKIHH.
Berunicnenue 3nauenuit gynkiun mo dopmyne. I'padux pynkuuun. Oynkums y = kx + bu eé
rpaduk. ['eomerprueckuii cMbicin ko3hunmentoB. Oyukuus Y = KX u ee rpaduk (npsmas
MPOMOPLIUOHAIBHOCTb).

3. CreneHb ¢ HATYpaJbHBIM NMoKka3aTeseM (11 u).

CreneHp ¢ HATYpANBLHEIM TIOKa3aTeIeM U eé coiictBa. OmHounen. ynkuun y = X2, y = X°u
UX rpaduku.

5. Muorouwiensl (17 v).

Muorounen. Crenenb MHOrowieHa. CioxeHHe, BbIUUTAaHUE M YMHOKEHHE MHOTOYJICHOB.
PaznoxxeHne MHOrouseHa Ha MHOXHUTEIU: BBIHECEHHMEM OOIEro MHOXHUTENS 3a CKOOKH,
CIO0COOOM TPYIITUPOBKHU.

6. ®opmyJibl COKPAMIEHHOT0 YMHOXKeHud (19 4).

@opMmysbl COKpPAIIEHHOTO YMHOKEHHsI: KBapaT CyMMBbl, KBaJIpaT pa3HOCTH, KyO CyMMBI U
Ky0 pasHoctu. DopMyna pa3HOCTH KBaApaToB, (GOPMYJIbl CYMMBI KyOOB M pa3HOCTH KyOOB.
[Tpumenenue GopmyI COKpalIeHHOTO YMHOKEHUS K Pa3I0KEHUIO HA MHOYKUTEIH.

7. CucreMbl JUHEHBIX ypaBHeHHit (15 ).

JluneliHoe ypaBHEHHUE C IBYMS TIEPEMEHHBIMH, €ro rpadudeckas uHTepnperanus. Cucrema
YPABHEHUH, TOHATUE PEIICHUS] CUCTEMbI YPAaBHEHUH C ABYMsI IEPEMEHHBIMU; PEIICHNE TUHEHHBIX
CUCTEM I0JICTAHOBKOI U anreOpanyeckuM cliokeHueM. ['paduueckass MHTEpHpeTanus CUCTEMBI
JIMHEWHBIX YPABHEHUN C IBYMS IIEpEMEHHBIMU. Perienue 3a1a4 MEeTo/10M COCTaBJICHUS JTMHEHHBIX
CUCTEM ypaBHEHMII.

8. IloBTOpenue. Pemenue 3aaau (3 ).

Kypc "I'eomerpus"

1. Havaabhble reomerpuueckue cBeneHusi (104). Bo3HHMKHOBEHHE TreoOMETpHH U3
npakTuku. ['eomerpuueckue ¢urypsl u Tena. PaBencTBo B reomerpun. Touka, mpsimMasi, OTPE3OK.
Jlya u yron. Jlomanas. Ilpsmoit yron. Octpsle u Tynble yriibl. CpaBHEHUE OTPE3KOB U YIJIOB.
Beprukanbhabie U cMexHbIE YIIIbl. [lepnenauKyaspHOCTb MPSAMBIX.

2. Tpeyroabuuku (174). IIpsMOyrosibHbIE, OCTPOYrOJbHBIE W  TYHOYTOJbHBIC
TpeyrolpHUKHU. BbicoTa, MeauaHa, Ouccektpuca. PaBHOOeApeHHbIE U  PaBHOCTOPOHHHUE
TPEYroJbHUKH; CBOMCTBA W TMPHU3HAKU PABHOOEIPEHHOrO TpeyrosbHuKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB. BHEIIHNE yIIIbI TpeyroibHUKA. 3a1a4y Ha MOCTpoeHHe. OKPYKHOCTb.

3. Mapannenbubie npsimple (139). Ilpu3Haky MapaUIENbHOCTH TMPSMBIX. AKCHOMa
NapajuIebHbIX IpAMbIX. CBONCTBA NapaJUIEIbHBIX MPSMBIX.

[Tpu3Haku U cBOMCTBA MapajuIeIbHBIX NMPSMBIX, CBSI3aHHBIE C yIJIaMU, 0Opa30BaHHBIMU NPU
MIEPECEUEHHHU JIBYX MPSIMBIX CEKYIIEH.

4. CoOTHOIIEHNS MEXKAY CTOPOHAMH M yrjamu Tpeyrojabhuka (184). Cymma yrios
TpeyrojabHuka. COOTHOLIEHHS MEXIy CTOPOHaMH M YIJlaMH TpeyrojibHHKa.  HepaBeHcTBO
TpeyrojabHuka. IIpAMOyroiapHble TPEYrOJIbHUKHM, UX CBOMCTBA U MPU3HAKM paBEHCTBA. PaccrosHue
OT TOYKM JI0 NpsIMON. PaccTosiHne mexy napauienbHbIMU npsiMbIMU. [locTpoeHne TpeyrosibHuKa
10 TPEM DJIEMEHTAM.

5. MoBTopenune(10u).



Kypc «BepositHOCTb U cTaTHCTHK2 (34 1)

[IpencraBnenne MaHHBIX B BUAE TaOnuI, auarpaMM, rpadukoB. 3amojHeHHE TaONHIL,
YTEHHE WM MOCTPOCHHE auarpamm (CTOIOMKOBBIX (CTONOYATBIX) M KPYroBbIX). UTeHHe rpadukoB
peanbHBIX TporieccoB. M3prneuenue uHpOpMANMKM M3 JUarpaMM W TaONUI], WCIOJb30BaHUE U
MHTEpIpETaIHs JaHHBIX.

OnucarenpHas CTaTUCTHKA: CpelHee apumeTHdeckoe, MeauaHa, pa3Max, HaumOoJibliee U
HauMeHblIIee 3HaueHus1 Habopa YMCIIOBBIX TaHHBIX. [Ipumepsl ciiyyaiiHOM U3MEHUNBOCTH.

CriydaiiHplii SKCHIEpUMEHT (OTBIT) W cCitydaiiHoe coObiTHe. BepostHocTs m wactora. Ponb
MaJOBEpPOSTHBIX U IMPAKTUYECKH TOCTOBEPHBIX COOBITHH B mIpupoje U B obmiectBe. MoHera u
UrpajgbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmua, pedpo. Crenens BepmmHbl. Uuciio pédep u cymMMapHas CTEIEHb BEPIIHH.
[IpencraBnenue o cBszHocTH rpada. Llenu u nuxisl. Ilytu B rpagax. O6xon rpada (3iaepoB myTh).
[Ipencrasnenue 06 opueHTHPOBaHHOM Tpade. Pemenne 3a1a4d ¢ momoipio rpados.

8ku1ace
Kypc "Aareopa"

1.IToBTOpenne. BBoaHasi KOHTpoILHas paboTa —(4 4)

2. PanuonasibHbIe 1po0u (234)

PammonansHass npoOb. OcHOBHOE CBOWCTBO apoOu, cokparieHue apooeit. CroxeHue,
BBIYMTAHWE, YMHOXXEHHE U JeneHue npoOeit. I[IpeoOpasoBaHue palnmMoOHAIBHBIX BBIPAXKEHUH.
OyHkuus Y = k/x u e€ rpaduxk.

3. KBaaparnbie kopHu (18 1)

[Tonsatue 06 wuppanuoHadbHOM uyucie. OOmMEe CBENCHHUS O JIEHCTBUTEIBHBIX YHCIIaX.
KBanpatHelii kopeHb, NpUOMMKEHHOE 3HAUEHHWE KBaapaTHOTO KOpHSA. CBOMCTBAa KBaJpaTHBIX
kopHei. [IpeoOpa3oBaHus BBIpOKECHHM, COAEpX AIIMX KBaapaTHble KOpHU. DyHKIuUA Y =Xu e€
rpaduk.

4. KpaapaTHble ypaBHeHus (22 4)

KBanpatHoe ypaBHenue. @opmysibl KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera. Pemenue
palMOHANBHBIX YpaBHEHUW. Pemienue 3amay, NpUBOAAIIMX K KBAJAPAaTHBIM M PALMOHAIBHBIM
YPaBHEHUSIM.

5. HepaBenctBa (20 4)

UucnoBsle HepaBeHCTBA M UX cBoWcTBa. [lowIeHHOE CIOKEHHE W YMHOXKEHHUE YHMCIIOBBIX
HepaBeHCTB. [IpuMeHeHHe CBONCTB HEPABEHCTB K OILICHKE 3HAa4Y€HUs BbIpakeHUs. JInHeiHoe
HEpPaBEHCTBO C OJJHOM nepeMeHHo#. CucTeMa JIMHEMHBIX HEPABEHCTB C OJIHOM NMEPEMEHHOM.

6. CteneHp ¢ mejabIM nmokaszarejiem. (7 4)

Crenenb c menbIM nokazareneM U €€ cBoicTtBa. CTaHAAPTHBIM BUJ 4HCIA. 3aluCh
NpUOIMKEHHBIX 3HaYeHu . [leiicTBuS Hal TpUOIMKEHHBIMU 3HAYCHUSIMU.

7. IloBTopenue -(8 1).

Kypc "T'eomerpus"

1.IloBTOpPEHUE -(2 1)

1. YernipexyroabHuku-(14 u).

MHOTOYroJbHUK, BBIMYKJIBII MHOTOYrOJIbHUK, YeThIpeXyrojbHUk. llapamnenorpamm, ero
cBoiictBa W mpusHaku. Tpamermus. [IpsmoyronpHHK, poMO, KBaapaT, ux cBoicTBa. OceBas u
LIEHTpalbHa CUMMETPHUHU.

JlokazaTenbcTBa OOJBIIMHCTBA TEOPEM JAaHHOW TEeMbl M pEIIeHHWs MHOTUX 3ajad
MIPOBOJATCS € MOMOIIBIO MPU3HAKOB PABEHCTBA TPEYTOJIbHUKOB, IO3TOMY TOJIE3HO UX MOBTOPUTH B
Hayajie U3y4YeHUs TEMBI.

OceBasi U IeHTpalTbHAsE CUMMETPHUH BBOJSTCS HE KaK MpeoOpa3oBaHUE IIIOCKOCTH, a Kak
CBOMCTBa reOMETPUIECKHUX (PUTYP, B YACTHOCTH YETHIPEXYTOJIBHUKOB. PaccMOTpeHne 3TUX MOHATHI
KaK JBUKEHUH MJIOCKOCTH COCTOUTCS B 9 Kiacce.

2. llnomans- (14 4).



[lonsTe uIOmIagu MHOroyrojpHuka. Ilnomanu mnpsMoyrojpHuKa, Napajuieaorpamma,
TpeyroyibHuKa, Tpanenun. Teopema [Tudaropa.

3. [lono6HbIe TpeyroabHUKH- (19 u).

[Tonobusie TpeyronpHUKH. [Ipu3HaKM momodus TpeyroiabHUKOB. [IpumeHeHne momoOust K
JI0Ka3aTeJIbCTBY TEOpeM U penieHuto 3anad. CHHYC, KOCHHYC M TaHIEHC OCTpOIo yria
MPSIMOYTOJIBHOTO TPEYrOJIbHUKA.

4.0xpyxHOCTb-(17 u).

B3aumHoe pacnojiokeHue mnpsiMOW M OKpyxkHOCTH. KacarenbHass K OKpPYKHOCTH, €€
CBOMCTBO M mpu3Hak. lleHTpanpHble W BHMCaHHbIE yriibl. YeTblpe 3amedarelbHbIE TOYKHU
TpeyrojpHuKa. BrincanHas v onvcaHHasi OKPYKHOCTH.

5. IloBTOopenne. Pemenne 3axay (24)
3akperieHue 3HaHWi, yMEHUH U HaBBIKOB, IMOJIyYEHHBIX HAa YpOKax IO JAHHBIM TeMaM (Kypc
reoMeTpu § Kiacca).

Kypc «BepositHOCTb U cTaTHCTHKA (34 1)

[IpencraBnenue qaHHBIX B BUAE TaOIUL, AUarpaMm, rpaguKosB.

MHOK€eCTBO, DJIEMEHT MHOXKECTBA, MOAMHOXecTBO. Ormnepali HaJ MHOXECTBaMHU:
oObenuHEHUe, TnepecedeHue, JomnosHeHue. CBoiicTBa  omepanuid  Haj — MHOXECTBaMHU:
MepeMecTUTENbHOE,  COYeTaTelbHOe,  paclpeleluTeNbHoe,  BKIOYeHHs.  Vcnonb3oBaHue
rpaduyecKkoro MpesCTaBiICHUs] MHOXKECTB JUIS ONMUCAHUS peallbHBIX IMPOLIECCOB U SABIEHUM, Mpu
pelIeHnH 3a/ay.

W3mepenue paccenBaHus naHHBIX. Jlucrepcusi M CTaHJApTHOE OTKJIOHEHHE YHCIIOBBIX
HabopoB. /luarpamma paccerBaHHUsI.

DnemMeHTapHble cOOBITHS ciaydaifHoro ombiTa. CiyyaliHble coObITHS. BeposiTHOCTH COOBITHIA.
OnpITEl ¢ paBHOBO3MOKHBIMH 3JIEMEHTapHBIMU cOObITHSAMU. Cry4ailHblii BbIOOp. CBS3b MEXIY
MaJIOBEPOSITHBIMU M MPAKTUYECKHU JIOCTOBEPHBIMU COOBITUSMHU B MIPUPO/JIE, OOIIECTBE U HAYKE.

JlepeBo. CBoiicTBa JepeBbEB: €IUHCTBEHHOCTh IMYTH, CYHIECTBOBAaHHE BHUCAYECH BEpIINHBI,
CBSI3b MEX]y YMCIIOM BepLIUH U unciaoM péoep. [IpaBuno ymHoxenus. Pemenue 3a1a4d ¢ HOMOIIbIO
rpados.

[IpoTuBomonoxHbie coObITHs. Jnarpamma Dinepa. OObequHEHNE U TTepeceYeHre COOBITHH.
HecoBmecTHble coObiTusa. @opMyna claokeHHsT BEpPOSTHOCTEH. YcCIOBHas BeposTHOCTb. IIpaBumio
yMHOXeHus. HezaBucumble coObiTus. I[lpencraBieHue skcnepuMeHTa B BHIE JiepeBa. Pemienue
3aJja4 Ha HaxXO0)KJIEHHE BEPOSITHOCTEH C MOMOUIBbIO JAepeBa CIydyailHOro 3KCIEpPUMEHTa, JuarpaMm
Ditnepa.

9 kJiacc
Kypc "Anareopa"

1. IloBTOpenne. BBoanasi kouTposabHasi padora- (3 4) Ksagparusie kopuu. KBagpaTHeie
ypaBHeHus. HepaBeHcTBa. CTeneHb C LENbIM [TOKA3aTEIIEM.

2. KBagparnunasi pyHkuus - (26 1)

Oynkuus. Bo3pacranue u yoObiBanue ¢yHkiuu. KsaapaTHelii TpexwieH. Pa3znoxenue
KBaJpPaTHOIO TPEXWIEHAa HA MHOXUTENIU. Perienue 3a1ay nmyreM BbIICICHUS KBaapaTa ABYyWICHA U3
KBajpaTHOTO TpexuneHa. ®Dymkmus y=ax? + bXx + ¢, eé cpoiicta, rpadux. IlpocTeiimme
npeoOpazoBanusi TpadpukoB (QYHKIMNA.  Yyammecs 3HAKOMATCS CO CBOMCTBAMHU CTEMEHHOMN
byHkimMu Y=X" MpH YETHOM W HEYETHOM HATypaJbHOM MOKa3aTese 7 . BBOAUTCS MOHATHE KOPHS
n-OU CTEIEHH.

3. YpaBHeHUsI U HEPABEHCTBA ¢ 0/IHON nepemMeHHoii (18 4)

Ilenoe ypaBHeHMEe u ero KopHHU. [[poOHBIE pallMOoHalbHBIE ypaBHeHHsA. HepaBeHCTBa BTOpOM
CTEIEHU C OJIHOW epeMeHHO. MeTo1 MHTEpBAJIOB.

4. YpaBHeHHUS M HepaBeHCTBA ¢ ABYMsI nepeMeHHbIMH (19 1)

YpaBHeHHE ¢ IBYMs TIepeMeHHBIMU U ero rpaduk. CucTeMbl ypaBHEHHI BTOPOM CTETECHU.
Pemrenne 3amad ¢ MNOMOILIBIO CHCTEM YypaBHEHM BTOpod creneHu. HepaBeHcTBa ¢ JByms
MEPEMEHHBIMU U UX CUCTEMBI.



5. Apupmernyeckas u reomeTpudeckas nporpeccuu (18 1)

Apudmernueckas U TeomeTpuueckas mnporpeccur. DopmMynabl N-TO 4YieHAa U CyMMBI N
MEPBBIX YICHOB MPOTPECCUU.

6. IMoBTopenue. Pemenne 3axay (18 u)
3akperuieHre 3HaHU, yMEHUN U HABBIKOB, MOJIYUCHHBIX HA YPOKaX IO JAHHBIM TeMaM (Kypc
anreOpsl 9 kIacca).

Kypec "I'eomerpus

1. [ToBTOpEHMe (2 yaca)

2. Bekrtopsl (8 4). Metoa koopaunat (10 u)

[Tonsarue BexTopa. nuaa (Moaynb) BekTopa. PaBeHcTBO BeKTOpOB. Cli0KEHHE U BHIYUTAHUE
BEKTOPOB. YMHOXEHHE BeKTOpa Ha uucino. Koopaunatel Bekropa. Pacrno3nHaBare Ha yeprexax,
MOJIEISIX U B OKpYXKaromieil 0OCTaHOBKE OCHOBHBIE OIEpallii HaJ BEKTOpaMHU: YMHOXKCHHE
BEKTOpa Ha YHCIIO, CJIOKEHHUE, Pa3IoKEHHE.

3. CooTHomIeHUSI MeXKAYy CTOPOHAMH M yrjamMH TpeyrojbHuka. CkajasipHoe
npousseaeHue BeKkTopos (11 v)

CuHyc, KOCUHYC W TaHI€HC yria. TeopemMbl CMHYCOB M Te€OpeMa KOCHHYCOB. Perienue
TpeyroiabHUKOB. CKalsipHOE MPOU3BEIEHWE BEKTOPOB M €r0 MPUMEHEHHWE B T€OMETPUUYECKUX
3a/1avax.

4, JlnvuHa OKPYKHOCTH M IJIomaab kpyra (12 v)

[IpaBunbHBIE ~ MHOTOYTOJMBHUKH.  OKpPY)KHOCTH, OIMCAaHHAs  OKOJIO  IPaBUIBLHOTO
MHOTOYTOJIbHUKAa W BMHCaHHas B Hero. llocTpoeHme mpaBUIBHBIX MHOTOYTOJBHUKOB. JlynHa
okpyxkHocTH. [Inomaas kpyra.

5. JIBu:kenus (8 u)

OtobOpaxxeHne T™IOCKOCTH Ha cebs. [loHsTne nBYOKCHHS. OceBass W 1EHTpabHaA

cummetpus. [lapamnensHebiil nepenoc. [loBopot. Hanmoxxenns u ABUKEHMUS.
6. HauanbHble cBeleHUsI U3 cTepeoMeTpui (8 4)

[Ipenmer crepeomerpun. ['eomeTpuyeckue Tesia 1 MOBEPXHOCTH. MHOTOTPpAaHHUKH: MPU3MA,
napajuiefienunesa, nupaMmuaa, (GopMynbl Ui BbIYMCIEHUS HX 00beMoB. Tema M MOBEPXHOCTH
BpaIlIeHUS: [IUIMHAP, KOHYC, cdepa, map, GopMyibl Usl BEIUUCICHUS UX TUIONIaIel MOBEpXHOCTEN
1 00bEMOB.

7. O0 akcuoMax IJIaHUMeTpuu (2 4)
becena 06 akcmomax reomeTpumu.
8. IloBTOopenue. Pemenne 3agay (7 4)

HavanbHple MOHATHS M TEOpEMbl T€OMETpUU. TpPEyrojibHHUK, €ro cBoicTBa. PaBeHCTBO M
nogobue TpeyroapbHUKOB. Pemienue TpeyroipHuKa. YeThIpeXyroiabHUKH W MHOTOYTOJIBHUKH.
OKpyXHOCTb U KpYT. MI3MepeHne reoMeTpuyecKux BeIudrH. BekTopsl.

Kypc «BeposiTHOCTB U cTaTHCTHKA» (34 1)

[IpencraBinenue AaHHBIX B Buje TaOnMll, AMarpamMm, rpa@uKoB, MHTEPIpETAaLUs JaHHBIX.
YreHue U NOCTPOCHUE TaOIUL], UarpaMm, rpa(uKoB MO pealbHbIM JaHHbBIM.

IlepectanoBku u akropuan. CoueraHus W uyucino coyeraHuil. TpeyronpHuk Ilackais.
Pemienue 3a1a4 ¢ uCrosib30BaHMEM KOMOWHATOPUKH.

I'eomerpuueckass BepossTHOCTb. CitydaiiHbIi BBIOOp TOYKM W3 (DUIYphl Ha IUIOCKOCTH, U3
OTpe3Ka U U3 IyI' OKPYKHOCTH.

Hcneiranne. Yenex u Heynada. Cepust ucnelTaHuii 10 neporo ycrnexa. Cepusi MCIIbITaHUI
bepuymnnu. BepostHocT coObITuil B cepum ucnbITanuii bepnysnu.

CnyvaiiHass BenMYMHA M pPAclpeAeieHUE BEpPOSITHOCTEH. MareMaTudyeckoe OXUIAHHE WU
mucnepcus. Ilpumepsl MareMaTH4EeCKOrO OKHMIAHUS KaK TEOPETUYECKOTO CPEIHEro 3HAaYeHUs
BEJIMYUHBL. MaTreMaTu4ecKoe OXKUJIAHUE U JUCIHEPCHUs CIIy4allHOM BEIMYMHBI «YHCIIO YCIIEXOB B
cepuu UcnblTaHui beprymm.

[TonsiTue o 3akoHe OONBIIMX yuces. V3MepeHne BEpOSATHOCTEH ¢ MOMOIIBIO YacToT. Poib u
3Ha4YeHHE 3aKOHA OOJIBIINX YKCEl B IPUPOIE U OOLIECTBE.



TemMaTn4veckoe NJIAHNPOBAHUE

Ne Ha3Banue TeMbl KounuyecTBo
n/n 4acoB
7 kiacce
Auiredpa
IMoBTOpeHUe 4
Bbipa:keHus, TOkK1eCTBA, YyPABHEHHUS 22
1 Bripaxkenus 5
2 [IpeoOpa3oBaHuie BbIpa)KEHUIN 5
3 YpaBHEHUS C 0JTHOM IEPEMEHHOM 7
DYyHKIIUN 11
1 DYHKINU U UX rpaduKu 3)
2 Jluneiinas QyHKIHS 6
CreneHb ¢ HATYPAJIbHBIM NOKa3aTeJIeM 11
1 CreneHsb U ee CBOICTBa 5
2 OHOWIEHEI 6
MHoro4jeHbl 17
1 CyMMa ¥ pa3HOCTh MHOTOWICHOB 3
2 [IpounsBeneHne oqHOUYTIEHA 1 MHOTOYJIEHA 7
3 [Tpou3BeieHre MHOTOYJICHOB 7
D opMYyJIbl COKPAIIEHHOT0 YMHOKEHH S 19
1 KBagpar cymmBbI 11 KBajipaT pa3HOCTH 5
2 Paznocts kBagpaToB. Cymma M pa3HOCTh KyOOB 7
3 [IpeoOpazoBaHue MENBIX BRIPAKESHUN 7
CucTeMbl JUHEHHBIX YPABHEHH I 15
1 JluHeiHble ypaBHEHHUsI C IBYMsI IEPEMEHHBIMU U UX CHCTEMBbI 5
2 Pemenne cucrem TMHEHHBIX YpaBHEHUT 11
IloBTOpEHME 3
I'eomeTpust
HavanbHble reoMeTpryYecKue CBeIeHNsI 10
1 [Ipsimast u 0Tpe30K 1
2 Jlyd u yron 1
3 CpaBHEHME OTPE3KOB U YIJIOB 1
4 W3mepenue oTpe3koB 1
5 W3mepenue yrinos 2
6 [lepnieHtuKynspHbIE MIPSIMBbIE 4
TpeyroabHuku 17
1 [lepBrIii MpU3HAK PaBEHCTBA TPEYTOJLHUKOB 3
2 Menuanbl, OUCCEKTPHUCHI M BBICOTHI TPEYroJIbHUKA 3
3 Bropoii u TpeTuii npuzHaKu paBEHCTBA TPEYTOJLHUKOB 4
4 3aiayu Ha NOCTPOEHUE 7
IlapaJjutesbHbIE IPSIMBIE 13
1 [Tpu3Haky napayienbHOCTH JBYX MPSMBIX 4
2 AxcroMa napajuienbHbIX MPSMBIX 9
CooTHomIeHHE MeK1Y CTOPOHAMH M YIJIaMH TPeYTroJbHUKA 18
1 CymMma yriioB TpeyroyJbHHKa 2
2 CoOTHOIIEHHE MY CTOPOHAMU U YIJIaMHU TPEYroJbHUKA 4
3 [IpsiMOyrOIbHBIE TPEYTOJIBHUKHI 4




4 ITocTpoenue TpeyroJibHUKA 10 TPEM dJIEeMEHTaM 8
IloBTOpEHHUE 10
BeposiTHOCTH M CTaTHCTHKA 34
1 [IpencraBnenue JaHHBIX 7
2 OmnucarenpHas craTucTuka. PaccemBanue TaHHBIX 8
3 CnygaiiHas ”3MEHYMBOCTh 6
4 Bgenenue B Teoputo rpadon 4
5} Cnyygaitasie coObITHsI. BeposSTHOCTB M 4acTOTa CIIy9allHOTO COOBITHS 4
6 O6o06uIeHNe 5
8 kuace
Auiredpa
IMoBTOpEHHE 4
PaunuoHajabHbIe APOOH 23
1 PanrionanbHbIe ApoOH M UX CBONCTBA 5
2 CymMa u pa3HOCTh JIpoOei 7
3 [TpousBenenne u yacTHOE IPOOEH 11
KBaapaTHble KOpHU 18
1 JleficTBUTENTbHBIE YHCIIA 2
2 Apudmernueckuil KBaJIpaTHbIH KOPEHb 5
3 CpoiicTBa apu(pMEeTHUYECKOro KBaJpaTHOTO KOPHS 4
4 [IpuMeHeHne CBOMCTB apu(PMETHIECKOTO KBAJAPATHOTO KOPHS 7
KBanparnbie ypaBHeHusl 22
1 KBanpatHoe ypaBHEHHE U €T0 KOPHU 12
2 JpoOHBbIe paninoHaIbHBIC YPaBHEHUS 10
HepaBencrBa 20
1 UucnoBbie HEpaBEHCTBA U UX KOPHHU 6
2 HepaBeHcTBa ¢ 0/1HOM IEPEMEHHOM U UX CHCTEMBI 14
CreneHb ¢ 11eJ1bIM OKA3aTeEJIEM. 7
1 CreneHs C 1eJbIM [T0Ka3aTeleM U €€ CBOMCTBA 7
IloBTOpEHME 8
I'eomeTpust
IloBTOpEHME 2
YeThIpexyroJbHUKH 14
1 MHOTOYTrOJIbHUKU 2
2 [TapamienorpamMm u Tpanenus 6
3 [IpsimoyronpHUK, poMO, KBaJpaT 6
IIromans 14
1 [Tno1maas MHOTOYTOJIbHUKA 2
2 [Tnomaau napamienorpaMmma, TpeyrojabHUKa U Tpareluu 6
3 Teopema I1udaropa 6
Ilogo0HBIE TPEYTrOJIbHUKH 19
1 OmnpezeneHne NoJOOHBIX TPEYroJIbHUKOB 3
2 [Tpu3Haku mo100us TPEYTOIBHUKOB 5
3 [Tpumenenne mogoOust K 10Ka3aTeIbCTBY TEOPEM 5
4 CooTHoIIeHHE MEeXIY CTOPOHAMH U YIJIaMU IPSIMOYTOJIBHOTO 6
TpPEeYroJbHUKa
OKkpyKHOCTH 17
1 KacarenbHas K OKpy’KHOCTH 3
2 I{eHTpanpHble ¥ BIUCAHHBIE YIJIbI 4




3 UYeTbIpe 3aMeuaTesIbHbIE TOYKU TPEYroJbHUKA 3
4 Brnucannas v onucaHHas OKPYXKHOCTb 7
IMoBTOpeHHe 2
BeposAITHOCTh M CTATHCTHKA 34
1 [IpencraBnenue JaHHBIX 2
2 OmnwmcarenpHas CTaTUCTHKA. PaccenBaHme TaHHBIX 4
3 MHoXecTBa 3
4 Bgenenue B Teoputo rpadon 4
5) Canyyaitnas usmeHunBocThb. Citydaiinbie coObITUs. BeposTHOCTD 1 14
4acTOTa CIy4aHOTO COOBITHS
6 O6o006mIeHNe 2
9 knace
Auiredpa
IloBTOpEHHE 3
KBaapaTnunasi pyHkuus 26
1 DyYHKINH 1 UX CBOWCTBA 6
2 KBanpaTHbIil TpexwiieH 6
3 KBanparuunas ¢yHKIMs U ee rpaduk 8
4 Crenennas ¢ynkiusa. KopeHs N- creneHn 6
YpaBHeHUsS] M HEPABEHCTBA € OJJHOM NepeMeHHOM 18
1 YpaBHEHUS ¢ 0JTHOM IEpEMEHOM 8
2 HepaBeHcTBa ¢ 0/1HOM epeMEeHHOU 10
YpaBHeHUs] H HEPABEHCTBA € JIBYMsl lepeMeHHbIMU 19
1 VYpaBHEHUs ¢ IBYMs TIEPEMEHHBIMHU U UX CHCTEMBI 12
2 HepaBeHcTBa ¢ IByMs IEPEMEHHBIMH U UX CUCTEMBI 7
ApudmMeTrnyeckasi 1 reoMeTpHYecKasi MPOrpeccum 18
1 Apubmernueckast Iporpeccust 10
2 ['eomeTpudeckas mporpeccust 8
IloBTOpEHME 18
I'eomeTpust
IloBTOpEHME 2
BekTopbl 8
1 [TonsTue BexTopa 2
2 CrnosxeHue ¥ BBIYUTaHHE BEKTOPOB 3
3 YMHOKEHHe BeKTopa Ha uncio. [IpruMeHnenne BeKToOpoB 3
MeToa KOOpaAMHAT 10
1 Koopaunatsl BekTOpa 2
2 [Ipocreiime 3a1a4 B KOOpAWHATAX 2
3 YpaBHEHUE OKPYKHOCTH U IPSIMO 6
CooTHOmIeHHe MeK1y CTOPOHAMH H YIJIaMH TPEYroJbHHKA. 11
CkansipHoe npou3Be/ieHHe BEKTOPOB
1 CuHyc, KOCUHYC, TAHT'€HC, KOTAHTE€HC Yria 3
2 CoOTHOIIEHHUS] MEKY CTOPOHAMH U YIJIaMHU TPEYroJbHUKA 4
3 CkajsipHoe IMPOU3BEICHHE BEKTOPOB 4
JJIMHA OKPY/KHOCTH M INVIOIIAb KPYyra 12
1 [IpaBuiibHBIE MHOTOTPAHHUKH 4
2 JUIMHa OKPY>KHOCTH M IIJIOIAAb Kpyra 8
JABukenunst 8
1 TTonarue nBXeHUS 3
2 [TapauienbHBIN IEPEHOC U TOBOPOT 5
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2016. - 31 c.
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B.®.byry30B, C.B.KagomueB u ap.]. - 7-e u3a. - M. : IIpocBemmenne, 2017, - 383 c.




Ne Ju Cooeporcanue mamepuana Kon-6o0 Jama
YpoKa | mep uacoe nian paxm
1 A [ToBTOpenue mno teme «BoipaxxkeHus, 1 02.09
TOXKJIECTBA, ypaBHeHHS. CTEIICHb C
HATypPaJIbHBIM TIOKa3aTeIeM)»
2 r [ToBTOpenue Kypca reomerpun 3a 7 kimaccmo | 1 03.09
TemaM «HaganbHbIe reoMeTpruIecKIe
cBeJieHus. TpeyroJbHUKI»
3 A [ToBTopenue mno «P@ynkuuu. CucTeMbl 1 04.09
JINHEWHBIX YPABHEHUI»
4 B Ipencrasnenne qanHbx. OnucarenbHas 1 04.09
cratuctuka. Ciydaiinas n3MeHUYnBOCTh. Cpenname
yrcioBoro Habopa. CiaydaiiHble COOBITHSL.
BepostHocTr 1 acToThl. Kitaccuueckue momenu
TEOPUHU BEPOSITHOCTEH: MOHETA W MTPaJIbHAS
KOCTbh
5 r [ToBTopenue mo teme «IlapamienbHble 1 05.09
npsiMble. COOTHOILIEHUSI MEX]Ty CTOPOHAMH U
yriaamH TPEyroJbHUKa»
6 A [ToBTOpeHue mo Teme «MHOTOUJICHBI. 1 06.09
DopMyIIbl COKPAILIEHHOTO YMHOKEHUS »
7 A [ToBTOpeHue mo Teme «MHOTOUJICHBI. 1 09.09
DopMmysbl COKPAIIEHHOTO YMHOXKEHUS »
8 r MHOTOYTOJILHUKH. 1 10.09
9 A PanmionanbHbIE BRIpAKECHHUS. 1 11.09
10 B BBoaHasi KOHTpoJbHasi padoTa 1 11.09
11 r MHOTOYTOJILHUKH. 1 12.09
12 A PanmionanbHbIE BEIpAKECHHUS. 1 13.09
13 A OcHoBHOE cBOMCTBO ApoOH. CokpalieHue 1 16.09
npoOei.
14 r MHOTOYTrOJIbHUKH. 1 17.09
15 A OcHoBHOE cBOMCTBO ApoOH. CoKpalieHHue 1 18.09
npoOei.
16 B I[NpexncraBnenne naHHbIX. OnEcaTebHAS 1 18.09
cratuctuka. CiyyaliHas u3MeH4nBOCTh. CpenHue
yrcaoBoro Habopa. CiaydaiiHble COOBITHSL.
BepOSITHOCTI/I n yactoTel. Kitaccmueckue MOJCIIN
TCOpUHn BepOSITHOCTeﬁ: MOHCTa U UrpajibHas
KOCTb
17 I [Tapamnenorpamm. 1 19.09
18 A OcHoBHoe cBoiicTBO Apodu. CokpaiieHue 1 20.09
npo6eit. OCHOBHOE CBOIMCTBO APOOH.
Coxkpartienue qpooei.
19 A CrnosxeHue U BBIYUTaHUE Apobei ¢ 1 23.09
OJINHAKOBBIMH 3HAMEHATEIISIMHU.
20 I IIpu3Haky napaienorpamma. 1 24.09




21 A CrnoxeHue 1 BBIYUTaHHE ApoOeii ¢ 1 25.09
OJIMHAKOBBIMH 3HAMEHATEIISIMH.

22 B MHO3K€ECTBO, 0 IMHOKECTBO, 1 25.09
IPUMEPHI MHOXKECTB

23 r [Tpu3Haku mapasuienorpaMma 1 26.09

24 A CnosxeHue ¥ BeIYMTaHUE Apobel ¢ pasHbiMu | 1 27.09
3HaMEHATEISIMH.

25 A Crnoxenne ¥ BBIYUTaHHE ApoOeit ¢ pasupiMu | 1 30.09
3HaMEHATEeISIMH

26 r Tpanerusi. 1 01.10

27 A CnosxeHue ¥ BeIYUTaHUE Apobel ¢ pasHbiMu | 1 02.10
3HaMEHATEISIMH

28 B Omneparuu HaJ MHOXKECTBAMH. 1 02.10
Huarpammsl Ditniepa

29 r Tpanenus. 1 03.10

30 A CrnoxeHnne ¥ BBIYATaHHUE ApOOeii ¢ pasHbiMu | 1 04.10
3HaMEHATEISIMH

31 A KonTpoabHas pa6ora no teme 1 07.10
«Paunonaabublie apoou. Ciio:xkeHue u
BbIYUTAaHUE APolein»

32 r [Mapannenorpamm. Tpanenws. 1 08.10

33 A YMmHoxeHue apodeii. Bo3senenue npoou B 1 09.10
CTETICHB.

34 B Omneparuy HaJ MHOYKECTBAMH. 1 09.10
Huarpammsl Ditnepa

35 r [IpsiMOyTrOTBHUK. 1 10.10

36 A YMHoxeHue npobeii. BozBenenue npobu B 1 11.10
CTETICHB.

37 A Jlenenne npobeid. 1 14.10

38 r Pom0. 1 15.10

39 A Jlenenne npobeid. 1 16.10

40 B MHoOXecTBa pelIeHHA 1 16.10
HEPaBEHCTB M CHCTEM

41 T Ksagpar. 1 17.10

42 A [IpeoOpazoBaHue parMOHATBLHBIX 1 18.10
BBIPAXKCHUM.

43 A [IpeoOpazoBaHue parMOHATBLHBIX 1 21.10
BBIPAXKCHUM.

44 r [Tpsmoyronsauk. Pom6. KBagpar. 1 22.10

45 A [IpeoOpazoBaHue parMOHAIBLHBIX 1 23.10
BBIPAXKCHUI.

46 B IIpaBuio ymMHOKEHHUS 1 23.10

47 T Pemenue 3agay no teme «MHoroyronpbHuKH» | 1 24.10

48 A DyHKIMSA Y=K/X U ee rpaduxk. 1 25.10

49 A DyHKIMS Y=K/X U ee rpaduxk. 1 25.10

50 r KonTpouabHnas pabora no teme 1 05.11
«MHOroyrojbHUKH»

51 A DyHKIMS Y=K/X U ee rpaduk. 1 06.11

52 B Crny4aiiHble ONIBITBI U DJIEMEHTapHbIE 1 06.11

coObITHs. BeposiTHOCTH 371eMEHTapHBIX
COOBITH.




PaBHOBO3MOXHEIC 3JICMCHTAPHBLIC COOBITHS

53 r AHanu3 KOHTPOJIbHOU padoTsl. [Tnomans 1 07.11
MHOTOYTOJIbHUKA

94 A KonTpouabHnas pabora no teme 1 08.11
«ITpou3Beienne U YacTHoOe Ipodeii»

95 A AHanu3 KOHTPOJIBHOUM paboTHI. 1 11.11
PanyoHanbHbIE YyKCIIa.

56 r . [Inomaas MHOTOYTOJIEHUKA) 1 12.11

o7 A UppanmonaibHbie ynca. 1 13.11

58 B BbrnaronpustcTByroniue 1 13.11
AJIEeMEHTapPHBIE COOBITUS

59 r [Tnomane mapaenorpamma. 1 14.11

60 A KBanpartHsie KopHU. ApuMETHIECKHIA 1 15.11
KBaJPAaTHBIN KOPEHb

61 A HaxoxneHue npuOIMKeHHbIX 3HAYeHUN 1 18.11
KBaJ[PaTHOTO KOPHSI.

62 r [Tnomans mapaenorpamma. 1 19.11

63 A dyuxums y=v/X u ee rpaduk. 1 20.11

64 B BepostHocTr coObITHit 1 20.11

65 r [Tnomaas TpeyroapHUKA. 1 21.11

66 A ®yHKIMs y=v/X 1 ee rpaduk. 1 22.11

67 A KBanpaTHblit KOpeHb U3 IPOU3BEACHUS U 1 25.11
Ipoowu.

68 r [Tnomans TpeyroJbHUKA. 1 26.11

69 A KBanparHbIii KOpEHB U3 CTETICHU. 1 27.11

70 B OMBITEI ¢ PABHOBO3MOXXHBIMHU 1 27.11
AIIEMEHTAPHBIMH COOBITUSIMU

71 T [Tnomanp Tpanenuu. 1 28.11

72 A KBanparHbplii KOpEHb U3 CTEIICHH 1 29.11

73 A KonTpoabHas padora o reme 1 02.12
«KBagpaTHbie KOpHU»

74 T [Tmomanp Tpanenuu. 1 03.12

75 A BriHeceHre MHOKUTENS U3 MOJ] 3HaKa KOpHs. | 1 04.12
BHeceHre MHOKUTEJIS 1101 3HAK KOPHSI.

76 B IMoBTOpPEHHE U MPOMEKYTOUHBIH 1 04.12

KOHTPOJIb.

KonTtpoabHas padora Ne 1

77 r Teopema [Iudaropa. 1 05.12

78 A BriHeceHre MHOKUTENS U3 MO 3HaKa KOpHs. | 1 06.12
BHeceHre MHOKUTEIIS 101 3HAK KOPHSL.

79 A Brinecenne MHOKHTENS U3 TIOJ] 3HaKa KopHs. | 1 09.12
BHeceHnne MHOKHUTENS O] 3HAK KOPHS.

80 I Teopema, obpatHas Teopeme IIudaropa. 1 10.12

81 A [IpeoOpazoBaHue BeIpaskeHHi, cogepxxkamux | 1 11.12
KBaJIpaTHbIC KOPHHU.

82 B PaccenBanue uncioBbIX 1 11.12
JTAHHBIX U OTKJIOHEHUS

83 I ®opmyna ['epona. 1 12.12

84 A [IpeoOpazoBanue BeIpaskeHHi, cogepxkamux | 1 13.12
KBaJIpaTHBIE KOPHHU.

85 A IIpeo6pa3oBaHue BeIpaskeHHi, cogepkammx | 1 16.12




KBaJIpaTHbIE KOPHHU.

86 r Pemenue 3amau mo reme «Teopema 1 17.12
[Tudaropar

87 A [IpeoOpazoBanme BeIpakeHUH, cogepkamux | 1 18.12
KBaJ[paTHBIE KOPHH.

88 B Jlucriepcust 9MCIOBOTO MacCHBA. 1 18.12

O603HaueHus u

bopmybl

89 r [Tnomanp Tpanenuy. 1 19.12

90 A KonTposabnas padora no reme 1 20.12
«IIpumeHeHnne cBOiicTB apu(pMeTHIECKOro
KBAaJIPATHOI'0 KOPHS»

91 A AHanu3 KOHTpOJIbHOM paboTel. HenomHbie 1 23.12
KBaJ[paTHBIC YPaBHEHUSI.

92 T KonTpoabHas padora no teme «Ilnomaas» | 1 24.12

93 A HenonHeie kBasipaTHBIE ypaBHEHUSI. 1 25.12

94 B CraHgapTHOE OTKIIOHEHUE 1 25.12
YUCJIOBOTO Habopa

95 r OnpeneneHne Mo 00HBIX TPEYTOJTBHIKOB. 1 26.12

96 A dopmyra KOpHEH KBaJIpaTHOTO YPABHECHHSI. 1 27.12

97 I Onpenenenre Nog00HBIX TPEYTOJIbHUKOB. 1 09.01

98 A dopmyra KOpHEH KBaJIpaTHOTO YPABHECHHSI. 1 10.01

99 A dopmyira KOpHEH KBaIPaTHOTO YpaBHEHHUS. 1 13.01

100 r [TepBrIii mpu3HAK MOI00MS TPEYTOJILHUKOB. 1 14.01

101 A Pemenne 3a1a4d ¢ mOMOIIBIO KBaIpaTHBIX 1 15.01
YpaBHEHUH.

102 B JlnarpaMmbl pacCEMBaHUS 1 15.01

103 r Bropoii npuzHak nmogo0us TpeyroJbHUKOB. 1 16.01

104 A Pemrenne 3a1a4 ¢ MoOMOIIbIO KBaIpaTHBIX 1 17.01
YpaBHEHUH.

105 A Pemrenne 3a1a4 ¢ MOMOIIBIO KBaIpaTHBIX 1 20.01
YpaBHEHUH.

106 r Bropoii npusHak nmogo0us TpeyroJbHUKOB. 1 21.01

107 A Teopema Buera. 1 22.01

108 B JlepeBbsi. 1 22.01

109 r Tpertuit npusHak no00Us TPEYrOJIbHUKOB. 1 23.01

110 A Teopema Buera. 1 24.01

111 A KonTpouabHas padora nmo reme 1 27.01
«KBapaTHOe ypaBHeHHE U €r0 KOPHN

112 r Tpertuit npusHak nog00Us TPEYrOJIbHUKOB. 1 28.01

113 A AHanu3 KOHTPOJBHOH paboThl. J[poOHbIe 1 29.01
panMoHalbHble YPaBHEHUSIO

114 B CBoiicTBa AepeBa. 1 29.01

115 r KonrtposabHnas padora no teme [lpuznakn | 1 30.01
10100UsI TPeyroJbHUKOB»

116 A JlpoOHBIe palMoHaIbHbIe YpaBHEHUS 1 31.01

117 A JlpoOHBbIe palMoHalIbHbIE YPaBHEHHUS 1 03.02

118 I CpenHss TuHUS TPEyroJIbHUKA. 1 04.02

119 A JlpoOHBbIe palMoHaIbHbIE YPaBHEHHUS 1 05.02

120 B JlepeBo ciydaliHOTOAKCIIEPUMEHTA 1 05.02

121 I CpenHss TUHUS TPEyroJIbHUKA. 1 06.02




122 A Pemrenue 3aga4 ¢ MOMOIIBIO pallMOHATIBHBIX 1 07.02
YpaBHEHUM.

123 A Pemenue 3a1au ¢ nomoupko panoHanbHbix | 1 10.02
YpaBHEHUM.

124 r [IponopuroHanbHbIE OTPE3KU B 1 11.02
PSIMOYT'OJIbHOM TPEYTOJIbHUKE.

125 A Pemenue 3a1au ¢ nmomolpko paioHanbHbix | 1 12.02
YPaBHECHUM.

126 B Jlorudeckue cOr03bl «u» U 1 12.02
CUTTHY.

127 r [IponopumoHanbHbIE OTPE3KU B 1 13.02
MPSIMOYTOJIbHOM TPEYTOJIbHUKE.

128 A Pemrenue 3a1a4 ¢ mOMOIIBIO palliOHANBHBIX | 1 14.02
YPaBHEHUM.

129 A Pemrenue 3a1a4 ¢ MOMOIIBIO pallMOHANBHBIX | 1 17.02
YPaBHEHUM.

130 r [IpakTryeckue MpUIIOKEHUS 10100M 1 18.02
TPEYrOJILHUKOB.

131 A KonTpoabHas pa6ora no teme «/Ipodoubie | 1 19.02
PalMOHAJIbHBIE YPABHEHHUS»

132 B OTpuliaHue CI0KHBIX YTBEPKACHUN 1 19.02

133 r [IpakTryeckue MpUIIOKEHUS 10100Ms 1 20.02
TPEYTrOJIbHUKOB.

134 A AHanu3 KOHTPOJIBHOM paboThl. Yucaosbie 1 21.02
HEpaBEHCTBA.

135 A UucnoBbie HEpaBEHCTBA. 1 24.02

136 r O nmog00uY MPOU3BOJIBHBIX QUTYD. 1 25.02

137 A CBOICTBa YHCIIOBBIX HEPABEHCTB. 1 26.02

138 B IloBTOpEHHE M MPOMEKYTOUHBIH 1 26.02

KOHTPOJIb.

KoutpoJsbHas pa6ora Ne 2

139 r CuHyC, KOCHHYC, TAHT€HC OCTPOTO yrJa. 1 27.02

140 A CBO¥CTBa YHCIIOBBIX HEPABEHCTB. 1 28.02

141 A CrnoxxeHue ¥ YMHOKEHUE YUCITOBBIX 1 03.03
HEpPaBEHCTB.

142 I CuHyc, KOCHHYC, TAHT'€HC OCTPOTO yrija. 1 04.03

143 A CrnosxeHne 1 yMHOKEHUE YUCIIOBBIX 1 05.03
HEpPaBEHCTB.

144 B Omnpenenenue cy4aiHOTOCOOBITHS. 1 05.03
B3aumMHO MpoTHBOTIONOKHBIECTydaiiHbIE
COOBITHUS

145 r 3HayeHus CUHyca, KOCUHyca U Tanrenca 30°, |1 06.03
45° u 60°.

146 A [TorpentHocTh ¥ TOYHOCTh NPUOJINKEHHUS. 1 07.03

147 A ITorpentHocTh ¥ TOYHOCTh NPUOJINKEHHUS. 1 10.03

148 r KonrtposabHnas padora no teme «Ilogodnnie | 1 11.03
TPeyroJibHUKH»

149 A KounrposbHas padora no teme «Yucaosbie | 1 12.03
HEPABEHCTBA U X CBOICTBa»

150 B OObenuHeHne U nepeceuyeHne CoObITHIA. 1 12.03

HecoBMmecTHbIE




CcOOBITUSL

151 r B3aumHoe pacnosoxeHue npsmMou u 1 13.03
OKPY>XHOCTH.
152 A Ananu3 KOHTpOJbHOM paboThl. [lepeceuenne | 1 14.03
1 00BbeTMHEHNE MHOYKECTB.
153 A [Tepeceuenne u 0ObETMHEHIEC MHOXKECTB. 1 17.03
154 r KacatenbHast K OKPY)KHOCTH. 1 18.03
155 A UuciioBble IPOMEKYTKH. 1 19.03
156 B dopmyna cIoKeHUs 1 19.03
BEPOSATHOCTEM.
Pemrenne 3a1a4 npu MOMOIIMKOOPANHATHON
MIPSIMOM.
157 r KacatenbHast K OKPY)KHOCTH. 1 20.03
158 A UncnoBble TPOMEXKYTKU 1 21.03
159 A Pemenue HepaBeHCTB ¢ 0HOM nepeMeHHoM. | 1 24.03
160 r I'pajycHas Mepa JIyru OKPYKHOCTH. 1 25.03
161 A Pemnrenne HepaBeHCTB ¢ OIHOM mepeMeHHon. | 1 26.03
162 B YcnoBHast BEPOSTHOCTH HITPABUIIO 1 26.03
YMHOXCHHS
BEPOSITHOCTEN
163 r I'pamycHas Mepa JIyru OKpYKHOCTH. 1 27.03
164 A Perienne HepaBeHCTB ¢ OTHOM mepeMeHHon. | 1 28.03
165 A Pemenne cucrem HEpaBEHCTB C OJTHOM 1 07.04
MEPEMEHHOM.
166 r Teopema 0 BIIMCAaHHOM yTJI€. 1 08.04
167 A Pemenne cucrem HEpaBEHCTB C OJTHOM 1 09.04
TePEMEHHOM.
168 B JlepeBo ciydaifHOTO OTIBITA 1 09.04
169 r Teopema 0 BIIMCAaHHOM yTJI€. 1 10.04
170 A Pemenne cucrem HEpaBEHCTB C OJTHOM 1 11.04
TIEPEMEHHOM.
171 A KonTpoabHas padora o reme 1 14.04
«HepaBeHcTBa ¢ 0THOM NepeMEHHOM M UX
CHCTEMBI»
172 I CBOMCTBO OHMCCEKTPUCHI yIia. 1 15.04
173 A AHanu3 KOHTPOJIbHOH paboTel. Omnpenenenue | 1 16.04
CTETICHU C LIEJIBIM OTPHUIIATEIIbHBIM
MOKA3aTeIIEM.
174 B HezaBucumbie coObITHS 1 16.04
175 r CBOICTBO CepeIMHHOTO NEPIEHAUKYISIpA K 1 17.04
OTpPE3KY.
176 A OrnpeeneHre CTENEeHH! C 1eJIbIM 1 18.04
OTpUIATENLHBIM MOKa3aTeleM.
177 A CBOMCTBA CTEINEHU C IIEILIM ITOKA3aTEIEM. 1 21.04
178 r Teopema o nepeceyeHnn BBICOT 1 22.04
TpPEeYroJbHUKA.
179 A CBOMCTBA CTEIEHU C IIEILIM ITOKA3aTEIEM. 1 23.04
180 B 06 ommbke Darapa [lo 1 23.04
181 r YetbIpe 3aMeuaTeNIbHbIE TOUKU 1 24.04
TPEeYroJbHUKA.
182 A CraHapTHBIN BUJ YKCa. 1 25.04




183 A CranapTHbIN BUJ YUCa. 1 28.04
184 r BnncanHas oOKpyXHOCTb. 1 29.04
185 A KonTpoabnas padora no teme «Crenens ¢ | 1 30.04
1eJBIM NOKA3aTeeM U ee CBOICTBaY
186 B Hrorosoe moBTopeHue noOoOICHIE 1 30.04
187 A [ToBTOpenue no teme «PanuoHanbHbIe 1 05.05
Ipoom»
189 r Brincannas OKpy»KHOCTb. 1 06.05
190 A [ToBTopenue no teme «KBagparupie kopau» | 1 07.05
191 B HToroBoe nmoBTopeHne nobooOmeHmne 1 07.05
192 A [ToBTOpenue no teme «KBagparHeie 1 12.05
YpaBHEHUS»
193 r OmnwucanHasi OKPY)KHOCTb. 1 13.05
194 r OmnwucanHasi OKPY>KHOCTb 1 13.05
195 A [ToBTOpenue no teme «KBagparHeie 1 14.05
YpaBHEHUS»
196 B HToroBoe nmoBTOopeHne u 06001IeHIe 1 14.05
197 r Pemenne 3agad mo reme «OKpYKHOCTBY 1 15.05
198 A IToBTOpenue mo teme «HepaBecTBa» 1 16.05
199 A [ToBTOpenue mo teme «HepaBecTBa» 1 19.05
200 r Pemenue 3a1a4 o Teme «OKPY)KHOCTH) 1 20.05
201 B HUTOTI'OBASI KOHTPOJIbHASI PABOTA |1 21.05
202 A [ToBTOpenue no Teme «CTENeHb C EeTbIM 1 2105
MIOKA3aTeIIeM»
203 r IToBTOpEHME Kypca reoMeTpu 3a 8 Kiiacc. 1 22.05
204 A [ToBTOpenue o Teme «CTeNeHb C EeTbIM 1 23.05
MIOKa3aTesIeM»
NTOI'O 204

VunoraeHue no CICOYIOIIUM TEMaM:

1.
2.

«OnucaHHasi OKPYXHOCThY» U «ONHUCaHHAS OKPYKHOCThY
«DyHKIMA y=K/X U ee Tpapur» u « ODyHKIU Y=K/X U ee rpapur»




MyHuuunaabHoe 0101:KeTHOe 00111e00pa3oBaTe/IbHOE YUpPeKIeHHe
«/loporomanckas cpeiHss 001eo0pa3oBaTeJbHAs LIKO0JIA»
I'paiiBopoHnckoro paiionabenropoackoii od1actu

«Pacemorpeno» «CoraacoBano»
Pykopomurens [IIMO 3amecTuTens IEpeKTopa J ‘
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KajeHnnapHo-teMaTnuyecKkoe NJIAHHPOBAHNE

Mo  MaTreMaTHKe

Kmaceer 9

VYuurens YUepkammua E.H.

KoaudecTBo 4acoB no yuyeOHOMY ILIaHYy:

Bcero 170 gac; B Hememro 5 gac.

[InaHOBBIX KOHTPOJIBHBIX pabOT 16

[TnanupoBaHUE COCTABJICHO HA OCHOBE aBTOPCKOM MPOTrPaMMBbI:

Aureopa. COOpHHK padounx nporpamMmm. 7-9 kjaccel : nocooue 1Jisl yYuTeaei

001e00paszoBar. oprauusammii/[cocraBurenab T.A.Bypmucrposal. - 2-e u3., I011.-

M.:IIpocBenienue, 2014. - 96 c..
T'eomerpus. Padouas nporpamMmmva K vyueOHuky JI.C.ATaHacsig M APYIrux. 7-9 Kjiacchl: yueo.

nocooue s 001eoopasosart. oprauusanmii / B.®. Byry3os. - 4-e n3a.- M.:IIpocBenienue,
2016. - 31 c.

npozpamma
VueOnuku: AJjreopa. 9 kjaacc : yueod. jjis oomeoodpaszosar. opranusamuii/ [FO.H.MakapbiueB,
H.I' . Munuok, K.M.Hemkos, C.B.CyBopoBa]; moa pea. C.A. TeJasaiKoBCKOro, - 11-e m3a. - M. :
IIpocBemenne, 2019, - 287 c.

I'eomeTpus. 7-9 Kaacchbl : yued. AJas1 00meoopasoBart. opranu3amuii / [JI.C.ATaHacsiH,
B.®.byry30B, C.B.Kagomues u ap.]. - 7-e u3a. - M. : IIpocBemenne, 2017, - 383 c.
MaTtemaTuKa: BepoSTHOCTL M CTATHCTHKA:7-9 Ki1acchl: 0a30BbLIH YPOBEHD: YUEOHHK B JIBYX
yacTax noa pea. U.B.Slmenko. — Mocka: IIpocBenienue, 2023




Ne n/m Tema ypoxka Koa-Bo Hara

ypOKa yacoB | Ilnan | dakr

1 A | IT: mo Teme «KBangpaTtHsie kopHu. KBagpaTHbie 1 02.09
YPaBHCHHUS.

2 I' | [Tosmopenue no meme "YemoipexyonvHuxu. 1 03.09
Ilnowaow".

3 A | II: mo Teme «HepaBeHnctBa. CTerneHb C IEITBIM 04.09
MOKa3aTesemMy.

4 I' | llosmopenue no meme "l1000OHbBIE Mpey2OTLHUKU. 1 05.09
Oxkpyasrcnocms”.

5 A | BBonHasi KOHTpoJIbLHasI padoTa 1 05.09

6 B | Ilpeocmasnenue oannvix 6 eudemabauy, ouazpamm, 1 06,09
epagukos,unmepnpemayusi oanHvix. Ymenue u
nocmpoeHue maoauy, ouazpamm,epaghukos no
PeanbHbM OAHHbIM

7 A | ©ynkiua. O6aacTk onpeneneHus U 00J1acTh 3HaAYCHU N 1 09.09
byHKIIAN

8 I' | Ananuz konmponavuou pabomei. Ilonamue éexmopa. 1 10.09
Pasencmeo eexmopos.

9 A | ©ynkiua. O6aacTk onpeneneHus U 00J1acTh 3HAYCHUN 1 11.09
byHKINH.

10 I' | Omxnaovieanue éexmopa om OAHHOU MOUKU. 1 12.09

11 Oynkiusa. O01acTh onpeaeneHus 1 0071acTh 3HAYCHUN 12.09
GbyHKIHH.

12 B | Onucamenvnaa cmamucmuxa: cpeonee 1 13.09
apughmemuueckoe, MeouaHa, pamax,Haubdonvuiee u
Haumenbulee 3Haue s Habopa YUCI08bIX OAHHDIX.
Tpumepvicayuatinoi uzmenyusocmu

13 A | CoiictBa GyHKIUN 1 16.09

14 I' | Cymma 08yx éexkmopos. 3axonsl crodiceHUs BeKMOpPos. 1 17.09
Ilpasuno napannenoepamma.

15 A | CoiicTBa GyHKIHUH. 1 18.09

16 A | CoiicTBa pyHKIHUH. 1 19.09

17 I' | Cymma neckonvkux eéexmopos. Boiuumanue 6ekmopos. 1 19.09

18 B | M3mepenue pacceusanus oannvix.[ucnepcus u 1 20.09
CManoapmuoe OMKIOHeHUe YUCI08bIX HAOOPOs.
Juaecpamma pacceusanusi

19 A | CpoiicTBa QyHKIMH. 1 23.09

20 I' | Pewenue 3aoau no meme: « Cnodicerue u bluumatue 1 24.09
8EKMOPO8Y.

21 A | KBagpaTHBbIi TpEXWIEH U €10 KOPHHU. 1 25.09

22 I' | Ilpoussedenue sexmopa na uucno. Ilpumenenue 1 26.09
8EKMOPO8 K PEuLeHUIo 3a0au.

23 A | KBagpaTHBbIi TpEXWIEH U €10 KOPHHU. 1 26.09




24 B | Pewenue npakmuueckux unpurkiaoHuix 3a0ay 1 27.09
25 A | PaznoxxeHne KBaJpaTHOTO Tpex4ieHa Ha MHOKHTEIH. 1 30.09
26 I' | Cpeonss nunus mpaneyuu. 1 01.10
27 A | PaznoxeHue KBaJjpaTHOro TpeX4wiIeHa Ha MHOXKHUTEIN. 1 02.10
28 I' | Pewenue 3a0au no meme « Ymuodicenue gekmopa Ha 1 03.10
yucno. llpumenenue 6eKmopos K peueHuro 3a0ayy.
29 A | Pa3noxeHue KBaJpaTHOTO TPEXWICHA HA MHOXKHUTEIU 1 03.10
30 B | Pewenue npakmuueckux unpurkiaoHuix 3a0ay 1 04.10
31 A | KonrpoabHas padora no reme «OyHKIUU U UX 1 07.10
cBoricTBa. KBagpaTHbIil TpeXwIeH».
32 I' | Pasznosicenue gexmopa no 08ym HeKOIIUHEAPHBIM 1 08.10
BEKMOPAM.
33 A | AHanus KOHTpPONBHOM paboThl. DyHKIUA ¥ = ax?, ee 1 09.10
rpaduk 1 CBOMCTBA.
34 I' | Koopounamul sekmopa. 1 10.10
35 A | dynkuus y = ax?, ee rpaduk U CBOMCTBA. 1 10.10
36 B | Muoowcecmeso, noommnooicecmso. Onepayuu Hao 1 11.10
MHOdCECMBAMU. 00beOUHEHUe, nepecedenue,
00NnoIHeHue
37 A | I'paduxu dynkumit y=ax’+n u y=a(x-m)>.. 1 14.10
38 I' | Ceasb mesncoy koopounamamu eekmopa u 1 15.10
KOOPOUHAMAMU €20 HaA4ald U KOHYdA.
39 A | I'paduxu dynakumii y=ax?+n u y=a(x-m)->. 1 16.10
40 A | [TocTtpoenue rpaduka KBaapaTHIHON (HYHKITUH. 1 17.10
41 I' | Ilpocmetiwue 3a0aqu 6 koopounamax. 1 17.10
42 B | Csoiicmea onepayuii HaomHoxcecmeamus: 1 18.10
nepemecmumenbHoe, CouemamenbHoe,
pacnpedenumenvHoe, skuouenue. I paguueckoe
NpeoCmasieHue MHONCECME
43 A | Iloctpoenue rpaduka KBaapaTHIHON (HYHKITUH. 1 21.10
44 I' | Vpasnenue nunuu na nnockocmu. Ypasnenue 1 22.10
OKDYIICHOCTU.
45 A | ITocTtpoenue rpaduka KBaapaTHIHON (HYHKITUH. 1 23.10
46 A | Iloctpoenue rpaduka KBaapaTHIHON (HYHKITUU. 1 24.10
47 I' | VYpasnenue npsamoii. 1 24.10
48 B | I'pag, sepuuna, pedpo. Cmenenvgepuiunsl. Yucno 1 25.10
pébep u cymmapHnasicmenensb gepuiu. Ilpeocmasnenue
ocsesiznocmu epagha. Llenu u yuxniol.
49 I' | Bzaumnoe pacnonosicenue 08yx oKpyscHoCmell. 1 05.11
50 A | OynHkims y = x". 1 06.11
51 I' | Pewenue 3a0au no meme «Bexmopwi. Memoo 1 07.11
KOOPOUHAM ».
52 A | Kopens n-oii crenenu. 07.11
53 B | IIymu 6 epagax. Obxo00 epagha(3iinepog nymy). 1 08.11
IIpeocmasnenue obopuenmuposanuom epage.
54 A | Kopens n-oii crenenu. 1 11.11
55 I' | Pewenue 3a0au no meme «Bexmopwi. Memoo 1 12.11
KOOPOUHAM ».
56 A | Kopensb n-oii crenenu. 1 13.11
57 A | Kopens N-oii crenenu. 1 1411
58 I' | Konmponsnas paboma no meme «Bexmopvl. Memoo 1 14.11




KOOPOUHAM ».

59 B | [lepeso. Csoticmea depesa.eouncmeeHHOCIb Nymu, 1 15.11
cywecmeosanue 8Ucadell 8ePUIUNDL, CE53b MeNCOY
YUCTIOM 8EPULUH UYUCTOM pebep

60 A | Koutpoannasi pa6ota no teme «KBagparnanas 1 18.11
¢bynkuus u ee rpapuk. Crenennast Gpynkuus. Kopens
N- CTENCHM».

61 I' | Ananuz konmponvuou pabomet. Cunyc, KOCUHYC, 1 19.11
Mauzenc.

62 A | AHanu3 KOHTpOJBHOU paboThl. Llenoe ypaBHeHue u 1 20.11
€ro KOPHH.

63 A | llemoe ypaBHEHHE U €r0 KOPHHU. 1 21.11

64 I' | Ocnosnoe mpueconomempuueckoe moarcoecmao. 1 21.11
Dopmynvl npusedeHus.

65 B | IIpasuno ymuoowcenus. Pewenuenpaxmuueckux 3a0ay 1 22.11

66 A | llemoe ypaBHEHHE U €T0 KOPHHU. 1 25.11

67 I' | @opmynvl 015 6bluUCICHUS KOOPOUHAM MOYKUL. 1 26.11

68 A | JIpoOHBIC paniOHATBHBIC YPABHCHHUS. 1 27.11

69 A | JIpoOHBIC paniMOHAIBHBIC YPABHCHHUS. 1 28.11

70 I' | Teopema o nrowaou mpeyeonvnuxa. Teopema 1 28.11
CUHYCO8.

71 B | Crnyuaiinsiii sxcnepumenm (onvim) uciayuatinoe 1 29.11
cobvimue. Beposmnocms uuacmoma

72 A | JlpoGHBIe paninoHaIbHBIC YPAaBHEHUS. 1 02.12

73 I' | Teopema xocumnycos. 1 03.12

74 A | IpoGHBIE parinoHaIbHBIC YPABHCHUS. 1 04.12

75 A | JlpoGHBIe parinoHaIbHBIC YPABHEHHUS. 1 05.12

76 I' | Pewenue mpeyeonvnukos. Hzmepumenvrvie pabomui. 1 05.12

77 B | Ponv manoseposamuuvix u npaxmuyecku 1 06.12
00CMOBePHbIX COOBIMULL 8 NPUPOOE U 8 0D ecmae.
Monema u uepanvbHaskocms 8 meopuu 8eposmHOCMEl.

78 A | Pemenue HepaBeHCTB BTOPOU CTETICHH C OJHOU 1 09.12
TIEPEMEHHOM.

79 I' | Pewenue 3aoau no meme « Coomnoutenue mexncoy 1 10.12
CIMOPOHAMU U Y2IAMU MPEY2OTIbHUKAY.

80 A | Pemenue HepaBeHCTB BTOPOU CTEIICHH C OJHOM 1 11.12
TEPEMEHHOM.

81 A | Pemenue HepaBeHCTB BTOPOU CTEIICHH C OJHOU 1 12.12
MePEMEHHOM.

82 I' | Yeon mescoy eexkmopamu. Cranaproe npouseedenue 1 12.12
8EKMOPO8.

83 B | Dnemenmapnuie cobvimus cayuaiinocoonvima. 1 13.12
Cnyuatinvie cobbimus. Beposmnuocmu cobbimuii.
Onvimoul ¢ pasHOBO3MONCHBIMU INEMEHMAPHBIMU
coobimusimu

84 A | PemieHne HEpaBeHCTB BTOPOH CTENIEHU C OJHOMN 1 16.12
TIEPEMEHHOM.

85 I' | Ckansapnoe npouszsedenue 6 koopounamax. Ceoticmea 1 17.12
CKANAPHO20 NPOU3BEOEHUS BEKINOPOS.

86 A | PenieHne HEpaBeHCTB METOJIOM MHTEPBAJIOB. 1 18.12

87 A | PenieHne HEpaBeHCTB METOJIOM MHTEPBAJIOB. 1 19.12




88 I' | Pewenue 3a0au no meme "Coomnouienue mexncoy 1 19.12
cmopoHamu u yenamu mpey2onvHuka. CkansapHoe
npoussederue 6ekmopos”.
89 B | Cayuaiinsiii vi6op. Cas3b medncoy 1 20.12
MAN08ePOSAMHBIMU U NPAKMUYECKU OOCHOBEPHBIMU
cobbImusAMU 8npupooe, obwecmae U HayKe
90 A | Pemnenne HepaBEeHCTB METOI0M MHTEPBAJIOB. 1 23.12
91 I' | Konmponwvnaa paboma no meme"Coomnowenue 1 24.12
MeAHCOY COPOHAMU U YeIAMU MPEY2OTbHUKA.
CkansipHoe npoussedeHue 8eKmopos”.
92 A | IlpoMe:KyTOYHasi KOHTPOJbHAs padoTa. 1 25.12
93 A | Perenne HepaBeHCTB METO/IOM HHTEPBAJIOB. 1 26.12
94 I' | Ananuz konmponvnoii pabomei. Ilpasuvhbiil 1 26.12
MHO20Y20nbHUK. OKPYHCHOCM, ORUCAHHASL OKOLO
NPABUILHO20 MHO20Y20IbHUKA.
95 B | IIpomusononoscuvie coovimus,/[uacpamma Diinepa. 1 27.12
Obveounenue unepeceyerue coobImull.
Hecosmecmuvie cobbimusl.
96 A | YpaBHeHue c IByMs IEpEMEHHBIMU U €r0 rpaduk. 1 09.01
97 I' | Oxpyorcnocme, énucannas 6 npasuibHblil 1 09.01
MHO20Y20TbHUK.
98 B | @opmyna cnoscenus u npasunoymmodicenus 1 10.01
8EpPOSIMHOCMEl.
99 A | VYpaBHeHHe ¢ IByMs IEPEMEHHBIMH H €T0 TpaduK. 1 13.01
100 I' | @opmynvr Ons sviuucrenus niowaou nPasUIbHO2O 1 14.01
MHO20Y20IbHUKA, €20 CMOPOHbL U PAOUYCA 6NUCAHHOU
OKDYIHCHOCTU.
101 A | YpaBHeHHUE ¢ IBYMs IEPEMEHHBIMU U €T0 TpaduK. 1 15.01
102 I' | IHocmpoenue npasunbhbvix MHO20Y20NbHUKOS. 16.01
103 A | I'padpuaecknii cnoco0 penieHnsi CUCTEM YpaBHEHHUM. 1 16.01
104 B | Venosuas seposmuocme. Hezasucumvie coovimus. 1 17.01
Ilpeocmasnenue cyuaiino2o SKCnepumMeHma 6 uoe
oepesa. Pewenue npakmuueckux unpukiaoHulx 3a0ay
105 A | I'padpuaeckuii crioco0 pemeHrs CHCTEM YpaBHEHU. 1 20.01
106 I' | nuna oxpysicnocmu. 21.01
107 A | Pemienue cuctem ypaBHEHUI BTOPOIl CTENIECHHU. 1 22.01
108 I' | Ilnowaow kpyea. 1 23.01
109 A | Pemienue cuctem ypaBHEHUI BTOPOIl CTENIECHHU. 1 23.01
110 B | Pewenue 3a0au na nepeuucienuekomouHayuil. 1 24.01
Kombunamophoenpasuno ymHooicenus.
Iepecmanoexu. @axmopuan. Couemanusi u 4ucio
Couemanuti
111 A | PemieHne cuctem ypaBHEHUIN BTOPOH CTENIEHMU. 1 27.01
112 I' | Ilnowaow xpyea. 1 28.01
113 A | Pemenue 3a1a4 ¢ TOMOIIBIO YpaBHEHUN BTOPOU 1 29.01
CTEIIEHH.
114 I' | Ilnowaow kpyeosoco cekmopa. 1 30.01
115 A | Pemenue 3a1a4 ¢ IOMOIIBIO YpaBHEHUN BTOPOH 1 30.01
CTETIEHH.
116 B | Tpeyeonvnux Ilackana. [Ipakmuueckasipaboma 1 31.01

«Bviuucnenue BEPO}ZI’I’ZHOCWZEZZ C UCNOJIb306AHUEM




KOMOUHAMOPHBIXQYHKYULLY

117 A | Pemmenue 3a1a4 ¢ OMOIIBIO YpaBHEHUI BTOPOI 1 03.02
CTETICHH.

118 I' | Pewenue 3a0au no meme «/[nuna oKpysIcHOCmu u 1 04.02
naoWadb Kpyeay.

119 A | Pemienue 3aa4 ¢ NOMOIIbIO YpaBHEHUI BTOPOM 1 05.02
CTETICHH.

120 I' | Pewenue 3a0au no meme «/[nuna OKpysCHOCHU U 1 06.02
naoWadb Kpyeay.

121 A | Pemenue 3a1a4 ¢ IOMOIIBIO YpaBHEHUI BTOPOI 1 06.02
CTETICHH.

122 B | Pewenue 3a0au na npumenenue yuciaco4emanuil 1 07.02

123 A | HepaBeHcTBa ¢ IByMSI IEPEMEHHBIMHU. 1 10.02

124 I' | Pewenue 3a0au no meme «/[nuna OKpys#CHOCMU U 1 11.02
na0Wadb Kpyeay.

125 B | Pewenue 3a0au na npumenenue yuciaco4emanuil 1 12.02

126 A | HepaBeHcTBa ¢ IByMSI IEpEMEHHBIMHU. 1 13.02

127 I' | Konmponsnas paboma no meme «/{nuna 1 13.02
OKPYIHCHOCIU U NIOWAO0b KDY2AY.

128 B | I'eomempuueckas eeposmuocmo 1 14.02

129 A | HepaBeHcTBa ¢ IByMSI IEpEMEHHBIMHU. 1 17.02

130 I' | Ananuz konmponvnoii pabomei. Omoopasicenue 1 18.02
NIOCKOCMU HA CeOs.

131 A | Cuctembl HEpaBEHCTB C IByMs IEPEMEHHBIMU. 1 19.02

132 I' | llonamue osudrcenus. 1 20.02

133 A | CucTemMbl HEpaBEHCTB C IBYMs IIEPEMEHHBIMU. 1 20.02

134 B | Coyuaiinsiii 6s100p mouxu uz pueypvina niockocmu u3 21.02
ompesKa

135 A | KonrpoJgbHas padoTa 1o temMe «YpaBHEHUS U 1 24.02
HEPaBEHCTBA C JBYMS IIEPEMEHHBIMI.

136 I' | Ilapannenvusiii nepenoc. 1 25.02

137 A | AHanu3 KOHTPOJIBHOU paboThl. [lociemoBaTeabHOCTH. 1 26.02

138 I' | Hanooicenus u 0sudicenus. 1 27.02

139 A | Onpenenenue apuMEeTHIECKON MPOTPECCHUHU. 1 27.02
dopmyna N-To WwieHa apuhMETHUECKONW TPOTPECCUH.

140 I' | Ilapannenvusiii nepenoc. 1 27.02

141 B | Cyuaiinsiii 6b160p mouku u3 gpueypvina niockocmu u3 1 28.02
oyeu okpyscHocmu. Konmponwonas paboma no meme
«Dnemenmol komounamopuxu. I eomempuyecxas
sepossmuocmuy (20 mun)

142 A | Onpenenenue apuMeTHUECKOM Mporpeccuu. 1 03.03
dopmyna N-To WwieHa apuhMETHUECKONW TPOTPECCHUH.

143 I' | Ilosopom. 1 04.03

144 A | Onpenenenue apuMeTHUECKOM MPOrpeccuu. 1 05.03
dopmyna N-To wieHa apuhMETHUECKON TPOTPECCHUH.

145 A | Onpenenenue apuMeTHUECKOM MPOrpeccuu. 1 06.03
dopmyna N-To wieHa apuhMETHUECKONW TPOTPECCUH.

146 I' | Pewenue 3a0au no meme «/eusicenusy. 1 06.03

147 B | Pewenue 3a0au na naxoscoeHuegeposimHocmell 8 1 07.03

onvimax. Mcneimanus. Ycnex u neyoaua. Cepus
UCNBIMAHULIO0 Nep8o2o ycnexa




148 A | ®opmyna CyMMBI IEPBBIX NWICHOB apu(pMETUIECKON 10.03
IPOTPECCHH.

149 I' | Konmponsnas paboma no meme «/lsusicenusn». 11.03

150 A | ®opmyna CyMMBI IEPBBIX NWIEHOB apupMETUIECKON 12.03
MIPOTPECCHH.

151 I' | Auanuz konmponvnoii pabomei. [lpeomem 13.03
cmepeomempuu. Mnozoepannuxk. Ilpuzma.

152 A | ®opmyna CyMMBI IEPBBIX NWICHOB apu(pMETUIECKON 13.03
IPOTPECCHH.

153 B | Ucnvimanus bepuyanu. Beposmuocmucodvimuii 8 14.03
cepuu ucnotmanuibeprnynnu

154 A | ®opmyna cyMMBI NIEPBBIX NWIEHOB apU(PMeETUUECKOI 17.03
MIPOTPECCHH.

155 I' | Hapannenenuneo. Obvem mena. 18.03

156 A | KonTpoabHasi padora no teme «Apudmerndeckas 19.03
MIPOTPECCHS.

157 A | AHamu3 KOHTPOJBHOH paboThl. OrpeneneHue 20.03
reoMeTpudeckoi mporpeccun. @opmyra N-ro dieHa
Te€OMETPHUIECKO MPOTpecCcuu

158 I' | Ceoiicmsa npsmoyeonvHo2o napannienenuneoq. 20.03

159 B | Ilpakmuueckas paboma « Ucnvimanusbepuyinuy 21.03

160 A | OnpeneneHne TeOMETPHYECKON MTPOTPECCHH. 24.03
dopmysia N-To YjieHa FTeOMETPUUECKON TPOTPECCHH.

161 I' | Hlupamuoa. 25.03

162 A | Onpeznenenne reoOMETPHIECKON MPOTPECCUH. 26.03
dopmysia N-ro YjieHa TeOMETPUUECKON TPOTPECCHH.

163 A | ®opmyra CyMMBI TTEPBLIX NWJICHOB r€OMETPUUECKOM 27.03
MTPOTPECCHH.

164 I' | Hununop. 27.03

165 B | Pewenue npakmuyeckux unpuxkiaoHulx 3a0ay 28.03

166 A | ®opmyia CyMMBI ITEPBLIX NYWJICHOB r€OMETPUUECKOM 07.04
MIPOTPECCHH.

167 I' | Konyc. 08.04

168 A | ®opmyia CyMMBI ITEPBBIX NWJICHOB r€OMETPUUECKOM 09.04
MIPOTPECCHH.

169 A | ®opmyna cyMMBbI NIEPBBIX NWJIEHOB Fr€OMETPUUECKON 10.04 | 08.04
MIPOTPECCHH.

170 I' | Cdhepa u wap. 10.04

171 B | Cnyuaiinas eenuuuna upacnpeoenenue eeposimiocmel 11.04

172 A | ®opmyna cyMMBbI IEPBBIX NYICHOB T'€OMETPUUYECKOM 14.04
IIPOrPECCHH.

173 I' | Pewenue 3a0au no meme «Mnozoepannuxu. Tena u 15.04
NOBEPXHOCIMU BPAWECHULY.

174 A | KonrpoabHas padora no teme «l'eomerpudeckas 16.04
IIPOTPECCUS».

175 A | AHanu3 KOHTPOJIBHOM pabOTHI. 17.04
I1: HaxoxneHue 3HaueHUN YUCIOBbIX BBIPAKEHUN.

176 I' | O6 akxcuomax nranumempuu. 17.04

177 B | Mamemamuueckoe odcuoanue uoucnepcusi ciyuatiHou 18.04
8eUYUNDBI

178 A | IT: Ilpeo6Gpa3oBanue anredpandecKux BhIpaKEHUH. 21.04




179 I' | O6 akcuomax nranumempuu. 1 22.04
180 A | I1: HaxoxaeHue 3Ha4eHui aaredpandecKux 1 23.04
BBIPKEHUH (TIPH 3aIaHHBIX 3HAYCHUSIX BXOISAIINX B
HEero OYKB).
181 A | II: Pemienue TMHENHHBIX U IpOOHO-pAlIUOHATIBHBIX 1 24.04
YpaBHEHUM.
182 I' | II: Hauanvusie ceomempuueckue c8e0eHusl. 1 24.04
Ilapannenvnuvle npsamvle.
183 B | Mamemamuueckoe odcudanue uoucnepcus CiyuanuHoul 1 25.04
8eUYUNBI KAKMeopemuieckoe cpeoHe20 3HaA4eHUs..
Ipumepuvl. Pewenue npakmuueckux unpukiaoHvix
3a0ay
184 A | II: Pemienne KkBagpaTHbIX ypaBHEHUN U YpaBHEHUH, 1 28.04
CBOJISIIIUXCS K KBAJAPATHBIM.
185 ' | II: Tpeyeonvruxu. [1oooOnbie mpeyonbHuKu. 1 29.04
Coomuoutenus mexcoy CMopoHamu u yenamu
mMpeyeoibHUKA.
186 A | II: Peienue cucreM ypaBHEHUH. 1 30.04
187 A | I1: Pemrenne TMHEWHBIX, KBaIPaTHBIX U APOOHO- 1 05.05
paIMOHATLHBIX HEPABEHCTB.
188 I' | II: Bekmopol. Memoo xoopounam. Cransproe 1 06.05
npouseedeHue 8eKnmopos.
189 A | IT: Pemmienne cucrem HEpaBEHCTB. 1 07.05
190 A | IT: Pemienne 3aga4 ¢ MOMOIIBIO YpaBHEHUS. 1 12.05
191 I' | II: Yemwipexyeonvuuxu. Ilnowaos. OKpyscHocme. 1 13.05
192 B | Ilonamue o 3axone 6onvuiux uucen. Mzmepenue 1 16.05
8EPOSIMHOCMEN CNOMOUWBIO YACOM
193 A | IT: Pemienne 3a1a4 ¢ TOMOIIBIO CHCTEM YpaBHEHUH. 1 14.05
194 A | IT: ApudmMerndeckass mporpeccusi. 1 15.05
195 I' | II: Jlnuna oxpysicnocmu u niowaos kpyea. Jeuscenus. 1 15.05
196 B | Iloemopenue no meme Kypca«Beposamnocmo u 1 16.05
cmamucmuxay 7-9knaccoi. Hmozoeas KkonmponavHan
paboma.
197 A | IT: 'eomeTpuueckast mporpeccus. 1 19.05
198 I' | Pewenue 3a0au 3a Kypc nianumempuu. 1 20.05
199 A | II: Jluneiinas ¢pynkuus (CBOMCTBA U rpaduk). 1 19.05
200 A | II: KBagpatuunas pyHkuus (cBoiicTBa u rpaduk). 1 22.05
201 I' | Hmozosas konmponvuasn paboma. 1 21.05
202 B | O6obwenue u koumpons no memexypca 1 23.05
«Bepossmuocme u cmamucmuxa»7—9 knaccol
203 A | IT: KBagpatuunas GyHKIus (CBoiicTBa U rpaduk). 1 22.05
204 A | AHanmu3 KOHTPOJIBHOM paboTHI. 1 22.05
Hroro: | 204

B cooTBeTcTBUU € TOJOBBIM KaJeHJapHbIM y4eOHBIM I'paKoM B paboyeil mporpaMMe MpoU30IILI0
yIuloTHeHue Marepuana:l) Ilousmue o 3akone 6omvuiux uucen.Mzmepenue eeposmmuocmeil
cnomowybto yacmom u Ilosmopenue no meme Kypca«Beposmnocmo u cmamucmukay 7—-9xnaccoi. —
16.05,2) I'eomerpuueckast nmporpeccus u Jluneitnas ¢pynkuus (cBoiictsa u rpaduk). — 19.05,3)
KBagpatnunas ¢pyHKius (cBoicTBa U rpaduk) 1 AHaIM3 KOHTPOJIBHON padoThl. -22.05.







