Kpacnonapckuii kpait [IluHckoi paiioH ctanuia [InactyHoBckas
MyHuIIMNIaNbHOE aBTOHOMHOE 00111e00pa30BaTEIbHOE YUPEKIECHUE MYHUIIUTIAIBHOTO
oOpazoBanus JuHckoii paiion «CpenHsia 001eoopa3oBaTenbHas mkosa Neb

uMmenn Kupuinna BacuibeBnua PoccuHCKOTO»

YTBEPX/IEHO
pelIeHrueM IeJarorndeckoro coBeTa
ot 28 aBrycra 2024 roga nporokon Nel

[Ipencenarens JIutBuuenko O.B.
noamnucs pykosogurenst OO

PABOYASA ITPOI'PAMMA

Ilo maremartuke

YpoBeHb o0pa3oBaHus (KJ1acc) OCHOBHOE o0Iiee oOpa3oBanue (7-9 Kimacchl)

KoanuectBo yacos 510

Vauurens Hlenxyxa Jlapes BiagumupoBHa

[Iporpamma paszpadotana B cootBeTcTBUU ¢ PI'OC ocHOBHOIO 00111€T0 00pa30BaHUS
c yuetom _Pabodeit nmporpamMmsbl K npeaMeTHon auHuu yuyeonukoB KO.H. Makapbiue-
Ba ¥ JIp.: Aarebpa. 7- 9 kimacc / coct. H.I'. Munarok. — M.: ITpocsemenue, 2018.
[IpumepHoii paboueii mporpaMMmsbl K yueOHuKy JI.C. Atanacsana u ap.: 'eomerpus. 7-
9 knaccsl / coct. T.A. Bypmuctposa. — M.: TIpocsemenue, 2019.




Pabouas mporpamma o MaTeMaTHKE OPUEHTHPOBAHA HAa ydalmuxcs / - 9-X KJIacCoB U pas-
paboTaHa Ha OCHOBe:

1. depepanbHOrO TOCYAAPCTBEHHOTO 00Pa30BaTENBLHOIO CTaHAAPTa OCHOBHOTO 00IIero 00-
pa3oBaHMs, YTBEPXKIACHHOTO MpHUKa3oM MuHHCTEpCTBa 00pa3oBaHus U Hayku PD ot 17 nexabps
2010 roga Ne 1897;

2. OcHOBHOM 00pa3oBaTeIBLHON MPOrpaMMbl OCHOBHOTO o0miero oOpaszoBanus MAOY
COILI Ne6 nmenu K.B. Poccunckoro MO JluHckoii paiioH;

3. IIporpammbl Bociutanusi MAOY COIIl Ne6 mmenu K.B. Poccunckoro MO JluHckoit
panoH;

4. Paboueii mporpamMmbl K npeaMeTHor JimHun yuyeOHukoB FO.H. MakapeiueBa u np.: Aui-
redpa. 7-9 knacc / coct. H.I'. Munatok. — M.: IIpocsemenue, 2018,;

5. IlpumepHoii padodeit mporpammel k yaeOHuky JI.C. AtanacsHa u ap.: I'eomerpus. 7-9
kiaccel / coct. T.A. Bypmuctpora. — M.: [IpocBemenue, 2019;

B COOTBETCTBHUH C:

[TuceMoM MHHHCTEpCTBa 00pa3oBaHMsA, HAYKH U MOJOAEKHONW monuTuku KpacHomapckoro
kpas oT 13.07.2021 No 47-01-13-14546/21 «O cocrtaBieHHH pabOYUX MHpOrpaMM YueOHBIX
NPEIMETOB U KaJCHJAPHO-TEMATHIECKOTO IJIAHUPOBAHUS.

Pabouas nporpamma obecrnieueHa yueOHMKAMU, BKIIOYEHHBIMU B (pe/iepalibHbII IepeueHb
yueOHUKOB, pekoMeHAyeMbix Munnpocsemenus PO k ucnons3oBanuio (mpuka3z MuHIIpOCBe-
mienust PO ot 20.05.2020 Ne 254):

1. Anrebpa. 7 kmacc. YueOHuk s oOuieoOpasoBar. opranuzauuid / [FO.H.Makapsiues,
H.I'. Munmiok, K.U. Hemkos, C.b.CyBopoga]; nox pen. C.A. Tensxosckoro. — M.: [Ipocserie-
Hue, 2020.

2. Anrebpa. 8 wiacc. YueOHuk s obmeoOpasosar. opranmsamnmii / [FO.H.Makapsrues,
H.I'. Mungrok, K.M. Hemxos, C.b.CyBoposa]; nox pen. C.A. Temsxosckoro. — M.: IIpocsenie-
aue, 2016-2020.

3. Anrebpa. 9 kmacc. YueOHuk ais oOuieobpazosar. opranuszauuit / [FO.H.Makapeiues,
H.I'. Munmiok, K.W. Hemkos, C.b. CyBopoBa]; oz pen. C.A. TensikoBckoro. — M.: [Ipocere-
Hue, 2016-2020.

4. Teomerpus, 7-9 k. Yuebnuk / JI.C. Atanacsin, B.®. byry3os, C.b. Kagomiies u ap. — M.:
[Ipocsemenue, 2016.

[IIkosa BIpaBe B TeUeHHE 3-X JIET UCIOJIb30BaTh B 00pa30BaTEIbHON AEATEIILHOCTU y4eO-
HUKH, IPHOOPETEHHBIE /10 BCTYIUICHHS B CTy mpuka3a oT 20.05.2020 Ne 254.

[TporpamMmmoii oTBOIUTCS Ha W3ydeHne Mmatemarnku 306 9acoB, KOTOpBIE pacrpeaciieHbI
CIenyroImuM 00pa3om:

Monyns «Anredpay

7 xmacc — 102 gaca, 3 yaca B HEACIIO;

8 ximacc — 102 4gaca, 3 gaca B HeACIIO;

9 xmacc — 102 gaca, 3 yaca B HEAEIO.

Monyns «I'eomeTpusi»

7 xknacc — 68 yacoB, 2 yaca B HEJIEIIIO;

8 ximacc — 68 gacos, 2 yaca B HEJICITIO;

9 ximacc — 68 yacoB, 2 yaca B HEJICIIIO.

B Tom uncie KOHTpOIbHBIX paboT:

Monaynb «Anredpa»

7 xknacc — 10

8 kimacc — 10

9 kmacc — 7



Mopyns «I'eomerpusi»

7 Kiacc — 5
8 xmacc—5
9 kiacc — 3

1. Ilnanupyembie pe3yJIbTaThl 0CBOEHHSI YUeOHOT0 Kypca
«MaremarTuka 7-9 Kjaace»

OcBoenune yuyeOHoro mnpeamera «MaremaTuka» IOJKHO OOecleuMBaTh JOCTH)KEHUE Ha
YPOBHE OCHOBHOT'O 0011eT0 00pa30BaHUs JTMYHOCTHBIX, METAIIPEAMETHBIX M IPEIMETHBIX 00pa-
30BaTENbHBIX PE3YJIBTATOB.

JInMuyHOCTHBIE Pe3yIbTAaThl OCBOCHHUS MPOTPAMMBbl OCHOBHOTO OOIIEr0 00pa30BaHUS JTOJIKHBI
OTpa)kaTb TOTOBHOCTh O0YYaroIMXCs PYKOBOJCTBOBATHCS CUCTEMOM MO3UTHUBHBIX LIEHHOCTHBIX
OpPHUEHTALUI U PACHIMPEHUE OIBITA ACATEIBHOCTH Ha €€ OCHOBE U B IIPOLIECCE pealn3aluu OC-
HOBHBIX HAIIPaBICHUNA BOCIUTATEIbHON NEATEIBHOCTH:

1. I'paxxnanckoe BOCHHUTAHUE;

2. IlarpuoTHyeckoe BOCHUTAHHWE U (OPMHPOBAHUE POCCUHCKONW HMIEHTHUYHOCTH;

3. JIlyxoBHOE W HpPAaBCTBEHHOE BOCHHTAHWE JETE HAa OCHOBE POCCHMCKHX TPaTUIHOH-
HBIX LICHHOCTEH;

4. TlpuoOmienue nerei K KyJabTypHOMY Hacienuio (DCTeTHYeCKOe BOCIUTAHHE);

5. Ilonynspuzanus HaydHbIX 3HaHUM cpenu netei (LleHHOCTH HaydYHOTro MO3HAHMUSA);

6. dusnyeckoe BOCHUTaHUE U (HOPMUPOBAHHE KYIBTYPHI 30POBBS;
7.
8.

TpynoBoe BocniuTanue u NpopecCHOHATHLHOE CAaMOOTIPEICIICHHE;
DKOJIOTUYECKOE BOCITUTAHHUE.

JInuHOCTHBIE pe3ybTaThl OCBOEHUS IIPOrpaMMBbl y4eOHOro mpeamera «Anredpa» xapax-
TEPU3YIOTCA:

Ilampuomuueckoe éocnumanue:

— MPOSBIEHUEM HHTEpeca K MPOLUIOMY M HACTOALIEMY POCCHUICKON MaTEMaTUKH, LIEH-
HOCTHBIM OTHOILEHHUEM K JOCTHKEHMSAM POCCUHCKMX MaT€MaTUKOB M POCCHUMCKOM MaremaTh4e-
CKOM IIKOJIbI, K UCIIOJIb30BAHUIO ATHX JOCTH)KEHU B JPYTrUX HayKax M MPUKIAJAHBIX chepax.

I'pasicoanckoe u 0yxo6HO-Hpagcmeennoe 60cnumanue:

— TOTOBHOCTBIO K BBIIIOJHEHUIO 00sI3aHHOCTEHN I'paX</1aHWHA U peau3aliuy ero npas, npea-
CTaBJICHHEM O MaTEMaTHYECKUX OCHOBAaX (DYHKIMOHUPOBAHUS Pa3IMUHBIX CTPYKTYp, ABJICHUH,
npolenyp TpakJaHCKOro ooOmiecTtBa (BbIOOPHI, ONMPOCHI U TIp.); TOTOBHOCTBIO K OOCYXIEHUIO
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM NMPUMEHEHHEM JOCTHXKEHUH HayKH, OCO3Ha-
HUEM Ba)XHOCTU MOPAJIbHO-3TUYECKUX IPUHLIUIIOB B EATEIBHOCTH YUEHOTO.

Tpyooeoe socnumanue:

— YCTAQHOBKOM Ha aKTMBHOE y4acTHUE B PEIICHUM IIPAKTUYECKHUX 3a]a4 MaTeMaTU4eCKOU
HalpaBJIEHHOCTH, OCO3HAHMEM BaKHOCTH MAaTEMAaTHYECKOro 0O0pa30BaHUs HA MPOTSIKEHUU BCer
KU3HU JUJIS1 YCTEIHOM npodeccnoHanbHOM NesSTeNbHOCTH U pa3BUTHEM HEOOXOIUMBIX YMEHUM;
OCO3HAHHBIM BBHIOOPOM U MOCTPOCHHEM HHIUBHUAYabHOW TPaeKTOPUH 0Opa30BaHUS M KU3HEH-
HBIX TUIAHOB C YYE€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH.

Icmemuueckoe eocnumanue:

— CIIOCOOHOCTHIO K 3MOIMOHAJIBHOMY M A3CTETHMUECKOMY BOCIPHUSATHIO MaTeMAaTUYECKUX
00BEKTOB, 3aa4, pEeUICHUH, pacCyX/IeHU; YMEHHUIO BUIETh MaTEMaTHUECKUE 3aKOHOMEPHOCTH
B HCKYCCTBE.

Ilennocmu nayunozo nosnanus:

— OpHEHTalel B JeSITEeIbHOCTH Ha COBPEMEHHYIO CHCTEMY HayYHBIX MPEICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS 4eJIOBEKA, IPUPObI U 00IIeCTBA, TOHUMAHUEM MaTeMa-
TUYECKOM HayKH Kak cepbl 4eTOoBEYECKOU NESTEIBHOCTH, TANoOB €€ pa3BUTUS U 3HAYMMOCTHU



JUTSL pa3BUTHS [IUBUJIN3ALIAN; OBJIAJICHUEM SI3bIKOM MATEMAaTUKH M MaTeMaTHYeCKON KYIbTypoi
KaK CpEJCTBOM IIO3HAHUS MHUPA; OBJIQJCHUEM IPOCTEHINNMH HaBBIKAMH HCCIIEI0BATEIbCKON
JESTEIIbHOCTH.

Dusuueckoe socnumanue, hopmuposanue Kyaibmypol 300P08bs U IMOYUOHAIbHO20 ON1a-
2onoayuun:

— TOTOBHOCTBIO TIPUMEHSTh MaTEMAaTUYCCKHE 3HAHMS B MHTEPECaxX CBOETO 3JI0POBbsI, BEJlC-
HUS 3I0pOBOTO 00pa3a KU3HU (30pOBOC MUTAHHE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U OT-
IIbIXa, peryispHasi (u3mueckas aKTHBHOCTB); CPOPMUPOBAHHOCTHIO HaBBIKA pEQIICKCHH, TPH-
3HaHUEM CBOETO IIPaBa Ha OMIMOKY U TaKOT'O JKE MpaBa IPYroro 4yeiaoBeKa.

JKonozuueckoe eocnumanue:

— OpHCHTAIMeH Ha MPUMEHEHUE MATeMaTUYCCKUX 3HAHWU Ui PElICHUs 3a/1a4d B 00JIacTH
COXPAHHOCTH OKPYKAIOIIEH cpeipl, MIIAHUPOBAHUS MOCTYIKOB M OLEHKH WX BO3MOXKHBIX TI0-
CJIICZICTBUU JUISI OKPYXKAIOIIEH Cpelbl; OCO3HAHWUEM TJI00AIILHOTO XapaKTepa 3KOJIOTHYECKUX
poOJIeM U MyTeH UX PEIICHUS.

JIuunocmmuvie pesynvmamol, obOecheuusarwue adanmauyuro oodyuawuiecocas K us3-
MEHAIOUUMCA YCTIOGUAM COUUANLHOU U RPUPOOHOIL CPEObL:

— TOTOBHOCTBIO K JICHCTBHSIM B YCIOBHSIX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO JIEATEIILHOCTh, B TOM YHUCIIE YMEHHE YUUTHCS Y JAPYTHX
JIOJICH, MPUOOPETaTh B COBMECTHOW JIEATSIHPHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUU W3
OIIBITA JAPYTHX;

— HE0OXOJMMOCTBIO B (POPMUPOBAHUN HOBBIX 3HAHHM, B TOM YHCIe (HOPMYITHPOBATH UIICH,
MIOHSITHSI, TUTIOTE3bI 00 00BEKTaX W SBIICHUSAX, B TOM YHCIIC paHEe HE M3BECTHBIX, OCO3HABATH
JNeQUIUTBI COOCTBEHHBIX 3HAHUW M KOMIIETCHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHC;

— CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAllHIO, BOCIIPUHHMATH CTPECCOBYIO CHUTYa-
IIUIO KaK BBI30B, TPEOYIOMIHIA KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbBIC PEIICHHS U JICHCTBUS,
(dbopMynHUpOBaTh U OLIEHUBATH PUCKU U MOCIECTBUSA, OPMUPOBATH OTIBIT.

MertanpeameTHble pe3yJibTaThl
Ilo3nagamenvnvie ynusepcanvHbvle yueoHble OCliCMEU
baszogvie nozuueckue oeiicmeus:

® BBUIBISITH M XapPaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKH MAaTEeMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOLIECHUH MEXAY MOHATHUAMH, (HOPMYIHPOBATH ONPEAETICHUS MOHATHM,
yCTaHaBJIMBATh CYLECTBEHHBIH MPU3HAK KiIacCU(UKALUU, OCHOBaHUA AJs1 00001IeHus
Y CpPaBHEHUS, KpUTEPUU MPOBOIMMOTO aHAIN3a;

® BOCIPUHHMMATh, (POPMYTUPOBATh U MPEOOPA30OBBIBATH CY)KICHHS: YTBEPAUTENIbHbBIE U
OTpHULATeNIbHbIE, EAMHUYHBIE, YACTHbIE U OOLINE, YCIOBHBIE,

® BBIIBJIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U POTUBOPEUHS B (haKTax,
JTAHHBIX, HAOJTIOICHUSX U YTBEP)KICHHSIX, IPEJIaraTh KPUTEPHUH TSl BBISIBJICHUS 3aK0-
HOMEPHOCTEN U IIPOTUBOPEUMIA;

e JenaTh BHIBOJBI C HCIIOJIF30BAaHHEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOYEHUH 110 aHaJIOTHH;

e pa30uparh J10Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEPKIEHHUH (TMpsSMbIEe U OT MPOTUBHO-
ro), IPOBOJUTH CAMOCTOSITENIbHO HECJIOXHbIE JOKa3aTelbCTBA MAaTEMAaTHYECKUX (hax-
TOB, BBICTPaMBATh apryMEHTAIINIO, IPUBOINUTH PUMEPBI U KOHTPIPUMEPHI, 0OOCHOBBI-
BaTh COOCTBEHHBIE PACCYKICHUS;

e BpIOMpaTh crocol pemieHust y4eOHON 3a1aun (CpaBHUBATh HECKOJIBKO BAPHUAHTOB pe-
IIeHUs, BbIOMpaTh HauOoJiee MOAXOAALUIMHA C Y4ETOM CaMOCTOSITEIbHO BBIIEIEHHBIX
KPUTEPHUEB).

baszogvie uccnedoeamennvckue oelicmeus:



MCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEA0BATEIhCKUNH HHCTPYMEHT MO3HAHUS, (POPMYIUPO-
BaTh BOIPOCHI, (PMKCHPYIOIIME MPOTUBOPEYHE, MPOOIEMY, CAMOCTOSATEIBHO yCTaHAB-
JUBaTh UCKOMOE W JaHHOE, ()OPMUPOBATH TUIOTE3Y, apryMEHTUPOBATH CBOIO IO3U-
LNIO, MHEHHUE;

MIPOBOAMTH IO CAMOCTOSITENTLHO COCTABICHHOMY IJIaHY HECIIOKHBIN SKCIIEPUMEHT, He-
0OJIBIIIOE UCCIICIOBAHKUE TI0 YCTAHOBIICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00bhEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKy COOOI;

CaMOCTOSITENILHO (HOPMYIUPOBATh OOOOIICHHS M BBIBOJBI TI0 PE3yJIbTaTaM MPOBEIEH-
HOTO HAOJIFOJICHUS, UCCIICIOBAHUS, OIICHHBATh JOCTOBEPHOCTH MOJIYYCHHBIX pe3yiibTa-
TOB, BBIBOJIOB U 0000IIECHMIL;

IIPOTHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIBUTATH MPEAIOIOKCHHS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Paboma c ungpopmavueri:

BBISIBIISITH HEJIOCTATOYHOCTh W U30BITOYHOCTh MH(POpPMAIMHU, JaHHBIX, HEOOXOAUMBIX
JUISl peLLICHUs 3a1a4H;

BBIOMpATh, aHATM3UPOBATh, CHCTEMATU3WPOBATh U HMHTEPIPETHPOBATH HH(OPMAIIHIO
Pa3IUYHBIX BUJIOB U (POPM INpEACTABICHUS;

BBIOMpATh (OpMY MpEACTaBICHUS HHOOPMAIMH U WILTIOCTPUPOBATH PEIIaeMble 3a1a4YH
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHALUSIMU;

OLICHUBATh HAAEKHOCTh HH(POPMAIIUH 110 KPUTEPHUSAM, MPEIIOKESHHBIM YUUTEIIEM HITU
c(OpMYIHPOBAHHBIM CAMOCTOSTENBHO.

Kommynukamuenuvie ynusepcanivhoie yueonvie oeiicmeun:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY)KJIEHHSI B COOTBETCTBUH C YCIOBUSIMH U LENSAMHU
o0I1eHus, ICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MHCh-
MEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 X0y PEIICHUs 3a/a4, KOMMEHTHPOBATh T10-
Jy4EHHBIN PE3yJIbTAT;

B X0JIe 0OCYKIIEHHI 331aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMOi TeMBI, TPOOJIEMBI,
pemaemMoi 3aja4n, BHICKAa3bIBaTh HJIEH, HAICJICHHBIE HAa MOWCK PEUICHHs, COMOCTaB-
JSTh CBOU CYXJEHHSI C CYKICHHUSMHU JPYTHX YYaCTHHUKOB JMayiora, oOHapyKHBaTh
pasn4yMe U CXOACTBO MO3UIMM, B KOPpeKTHOU dopme GopMyInpoBaTh pazHOriIacus,
CBOU BO3PAKCHHUS;

IPEICTaBIATh PE3yIbTaThl peIIEHHs 3a/1a4M, SIKCIIEPUMEHTA, UCCIEOBAHUS, IPOCKTa,
CaMOCTOSITENIFHO BBIOMPATh (popMaT BBICTYIUICHHUS € YY4E€TOM 3a7ad IMPE3CHTAIUH U
0COOEHHOCTEH ayTUTOPUH;

MOHMMATh M HCIIOJB30BAaTh NMPEHMYIIECTBA KOMAaHIHONH M WHIWBUAYAJIBHOW pabOTHI
IPY PELICHNH YUeOHBIX MaTeMaTHUECKUX 3a/1a4;

NPUHUMATH [1eJh COBMECTHOH JIeSITEIbHOCTH, IJIAHUPOBATh OPTaHU3aIIUI0 COBMECTHON
paboThl, pacrpenenaTb BUIbl padoT, 10roBapuBaThCs, 00CYXKAATh MPOIECC U PE3yIlb-
TaT paboThl, 00001IaTF MHEHHS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboThl (00CYXaeHHsI, 0OMEH MHEHUSMH, MO3TO-
BbI€ IITYPMBI W JPYTHE), BBHIMOJHATH CBOIO 4YacTh pabOTHl M KOOPAHMHHUPOBATH CBOU
JIEMCTBUS C IPYTUMH YICHAMH KOMaH/IbI, OICHMBATh KAY€CTBO CBOETO BKJIa/1a B OOIIHIA
IPOAYKT 10 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSI.

Pezcynamuenvie ynusepcanvhoie yueonvie 0eicmeus
Camoopzanusayusn:

CaMOCTOATCIIbHO COCTABJIATH IJIAH, AJITOPUTM PCIICHUA 3aJavu (I/IJII/I €ro qaCTB), BBbI-
Ouparth crocod pemeHus ¢ y4éToM UMEIOITUXCS PECYPCOB i COOCTBEHHBIX BO3MOKHO-



CTEW, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh BapUaHThI PEIICHUNA C YYETOM HOBOW HWH-
dbopmaruu.
CamoKormpob, IMOUUOHATLHBLIL UHMELIEKM:

e BJAJETh CIIOCOOAMU CAMONPOBEPKH, CAMOKOHTPOJISI TMPOLIECCa U Pe3ysbTaTa pelieHus
MaTeMaTH4eCKOH 3a7auu;

® [PEABUAECTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IPHU PELICHUM 3a4a4d, BHOCUTH
KOPPEKTUBBI B JIESATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAHJACHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OIEHUBATh COOTBETCTBUE Pe3yNbTaTa JAEATEIHLHOCTU MOCTABICHHOMN LIEJIH U YCIOBUAM,
OOBSACHATH MPUUYMHBI JOCTHKEHUS WM HEJOCTM)KCHUS IEJIM, HaXOJAUTh OMIMOKY, 1a-
BaTh OLICHKY PUOOPETEHHOMY OTIBITY.

IIpeameTHbIe pe3yIbTaThI
Moayab «Aaredpa»

K xonIty 06yuenus B 7 kiaacce oOy4aronIuiics MOJIYYUT CICAYIOUTUE TPEAMETHBIC PE3Yib-
TaThI:

Yucna u evluucnenus

BeinonssATe, codyerast yCTHbIE M MHUCbMEHHbIE MPUEMBI, apu(MeTHUecKue ASUCTBUS C pa-
[IUOHAIBHBIMU YHCIIAMU.

HaxoauTe 3Ha4eHUsT YUCIIOBBIX BBIPAKEHHA, IPUMEHATh Pa3HOOOPA3HbIE CIIOCOOBI U MPH-
€MbI BBIUMCIICHUS 3HAYEHUI IPOOHBIX BBIPAXKEHUH, COAECPIKAMX OOBIKHOBEHHbBIE U IECTUYHbIC
JIpoowu.

[TepexonuTh OT 0AHOM (OPMBI 3aMKUCH YUCEN K ApYyrod (IpeoOpa3oBbIBAaTh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHUHYIO, B YaCTHOCTU B OECKOHEUHYIO JIeCs-
TUYHYIO JpOOBb).

CpaBHMBATh U YIOPSIOUYMBATh pallMOHAIbHBIE YUCIIA.

OKpyrisTh YuCIna.

BBINONHATE MPUKUIKY M OLIEHKY pe3yJbTaTa BBIYMCICHH, OIIEHKY 3HAYEHUH YHCIOBBIX
BbIpa)kKeHUI. BBINMONHATE 1EHCTBHS CO CTEMEHAMU C HATYpaJbHBIMHU ITOKA3aTENISIMHU.

[TpuMeHATH MPU3HAKK JETUMOCTH, Pa3ioKeHHUE Ha MHOXKHUTEIN HATYpalbHbBIX YHCEL.

PemaTth mpakTHKO-OPUEHTHPOBAHHBIE 3aj]aul, CBA3aHHbIE C OTHOLIEHHEM BEJIMYMH, MPO-
NOPLUUOHAILHOCTHIO BEJIMYMH, MPOLIEHTAMHU, UHTEPIIPETUPOBATh PE3YIbTaThl PEIICHUs 3a]ad C
y4€TOM OIpaHUYEHHH, CBA3aHHBIX CO CBOMICTBAMHU pacCMaTpPUBAEMbIX OOBEKTOB.

Anzebpauueckue svipasrcenus

Hcnonp3oBaTh anredGpanyecKkyro TEPMUHOJIOTHIO U CHUMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOEHHS y4eOHOr0o MaTepuarna.

Haxoaute 3HaueHns1 OyKBEHHBIX BBIPQKEHUH MTPH 3aJaHHBIX 3HAUEHUSIX IEPEMEHHBIX.

BrimonsaTe npeoOpa3oBaHus 1EJI0r0 BhIPAXKEHUS B MHOTOUJIEH MPUBEICHUEM MOJO00HBIX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

BbINOTHATE YMHOXKEHHE OJJHOYWIEHAa HA MHOTOWIEH U MHOTOWIEHA Ha MHOTOYJIEH, IpUMe-
HATH (POPMYJIBI KBaJJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh pa3loKEHUE MHOTOWIEHOB Ha MHOMKUTEIM C IIOMOIIBIO BBIHECEHUS 32
CKOOKHM OOIero MHOXKHUTENs, TPYNIHUPOBKU CJaraeMblX, IpUMEHEHUs: (POpMys COKpaIi€HHOTO
YMHOXXEHHUS.

[TpumeHsATH TpeoOpa30BaHUsI MHOTOWICHOB JUISl PEIICHUS PAa3JIMYHbIX 3a/a4 U3 MaTeMa-
TUKHU, CMEXHBIX IPEMETOB, U3 PEATbHOM MPAKTHKH.



Hcrnonb30BaTh CBOWCTBA CTETICHEHW ¢ HATYPAJIbHBIMU MOKA3aTESIMU I TpeoOpa3oBaHMs
BBIPAKCHU.

Ypasnenus u nepasencmea

PemaTe nuHeliHbIE ypaBHEHMS C OJIHOM NIEPEMEHHOM, IPUMEHSS IIPAaBUJIa ITEPEX01a OT UC-
XOJIHOT'O YPAaBHEHUS K pABHOCUIIbHOMY eMy. IIpoBepsITh, SIBISETCS JIM YUCI0 KOPHEM YPABHEHUSI.

[TpumensTh rpaduueckre METOIbI IPH PEIICHUN JTMHCHHBIX YPAaBHEHUH U UX CHCTEM.

[TonGupath MpUMEpPHI AP YKCEN, SIBISIOMUXCS PEIICHUEM JIMHEHHOTO YPaBHEHUS C IBYMS
[IEPEMEHHBIMH.

Ctpouth B KOOPJAWHATHON IMJIOCKOCTU TpaduK JTUHEHHOrO0 YpaBHEHUS C IBYMS IEpEeMEH-
HBIMH, TIOJIE3YSICh TPAUKOM, PUBOAUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemiats cuctembl ABYX JMHEHHBIX YPAaBHEHHUH C IByMs IEPEMEHHBIMHU, B TOM YHUCIE Tpa-
buuecku.

CocraBiATh M pellaTh JUHEWHOE YpaBHEHUE WM CUCTEMY JIMHEMHBIX ypaBHEHHI IO
YCIIOBHIO 3aJ]a4H, HHTEPIPETHPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3a/I1add TMOJYYCHHBIH pe-
3yJbTar.

Dynkuyuu

N300paxaTh Ha KOOPAUHATHON MPSIMON TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM KOOpIHHA-
TaM, JIy4H, OTPE3KU, HHTEPBAJIbI, 3aITUCHIBATh YHUCIIOBBIC TPOMEXKYTKH Ha aIreOpanieckoM si3bl-
Ke.

OtMeuaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKH I10 33JJaHHBIM KOOpPJIMHATaM, CTPOUTh I'pa-
¢buku nuHeHbIX GyHKIuA. CTpouTh rpaduk GyHKIUN Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIMI W3BECTHBIE 3aBUCHUMOCTH MEXKY BEIUYMHAMHU: CKO-
pOCTh, BpeMs, pacCTOsSIHUE, 1IeHa, KOJUYECTBO, CTOMMOCTbD, TPOU3BOAUTEIILHOCTD, BPEMsl, 00bEM
paboTHI.

Haxoauts 3HaueHue GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii coco0 MpeICTaBlICHUs] U aHalu3a WH(POpPMaILUU, U3BJIEKATh U
MHTEPIPETUPOBATh MHPOPMALIHMIO U3 TPapUKOB peaIbHbIX MPOIIECCOB U 3aBUCUMOCTEH.

K xoHI1ly 00yueHus B 8 kiacce 00y4aromunics MOMTYyUUT CIEAYIOIINE TPEIMETHBIE PE3YIib-
TaThI:

Yucna u éviuucnenusn

Hcrnonb30BaTh HavalbHBIE TMPEACTABICHUS O MHOXKECTBE JICUCTBUTEIBHBIX YWCET IS
CpPaBHEHHUSI, OKPYTJICHUS U BBIYUCIICHUHN, N300pakaTh IEHCTBUTENbHbIE YHCIa TOYKAMHU Ha KOOP-
JMHATHOU IPSMOM.

[IpuMeHATh TOHSATHE ApU(PMETHIECKOTO KBAIPaTHOTO KOPHS, HAXOJIUTh KBaJpaTHBIE KOP-
HU, UCIIOJIB3YS MPU HEOOXOIUMOCTH KAJIBKYJSATOP, BBHIMOJIHATH MPEeOOpa3oBaHUs BBIPAKEHUH,
coJiepXalinux KBaJpaTHble KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHE.

Hcnonp30BaTh 3aMCH OOJBIIMX U MAJIBIX YHUCEN C MOMOIIBI0 AECATUYHBIX Ipo0eil u cre-
neHen yucina 10.

Anzeopauueckue svipasrcenus

[TpuMeHsTh IOHATHE CTETIEHU C IEeNBIM MOKa3aTeNIeM, BBITIONHATH MpeoOpa3oBaHus BhIpa-
JKEHUU, COIepKAIINX CTENEHHU C LEIbIM IMOKA3aTEIEeM.

BBITIOTHATE  TOXKJIECTBEHHBIE MPEOOpa30BaHUs PAIMOHAIBHBIX BBIPAKCHUH HA OCHOBE
MpaBWJI ICUCTBUI HAJ MHOTOUYJIEHAMHU U alTreOpanvdecKuMU IPOOsSMH.

PackitanpiBath KBagpaTHBIN TPEXUIEH HA MHOKUTENH.

[TpumeHsTh MpeoOpa3oBaHMs BRIPAXKCHUN JUIS PEIICHUs Pa3jIMYHbIX 3a/a4 U3 MaTeMaTH-
KM, CMEKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTHUKH.

Ypaenenus u nepasencmea



Pemare nuHelHbIE, KBaApaTHBIE YPAaBHEHUS U PALMOHAJIBHBIC YPABHCHMS, CBOASIINECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

IIpoBOIUTH MPOCTEUIINE UCCIIENOBAHNS YPABHEHUNM U CUCTEM YPAaBHEHHM, B TOM YHUCIE C
IpUMEHEHHEM IpaduUecKUX MpesCcTaBIeHUH (YCTaHaBIMBATh, UMEET JIM YPAaBHEHUE UJIM CHUCTe-
Ma ypaBHEHHH peleHusl, €ClId UMEET, TO CKOJIBKO, U IIpoYee).

[Tepexoauth OT CIOBECHOH (HOPMYIMPOBKH 337auu K €€ anreOpandeckoid MOJENH C I0-
MOILBIO COCTABJIEHUS YPAaBHEHUS WM CUCTEMbI YPaBHEHUI, HHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ]a4 ITOJIy4YE€HHBIN pe3yJIbTaT.

ITpyuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JUJISl CPAaBHEHUS, OLICHKH, PEIIATh JIMHEHHBIC
HEPaBEHCTBA C OJIHOW MEPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)uuecKyro WILTIOCTPAIIMIO MHOXKE-
CTBA PELICHUI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

Dynkyuu

[ToHumaTh W HCIONIB30BaTh (DYHKIMOHAIbHBIE MOHATHS U SI3bIK (TEPMUHBI, CUMBOJIMYE-
CKHe 0003HAYeHUs1), ONpENeNATh 3HAYeHHE (DYHKIUHM MO0 3HAYCHHUIO apryMEHTa, OINpPEIeIsiTh
CBOMCTBA (PYHKIIMH 110 €€ TpaduKy.

Crpouts rpauku 371eMeHTapHbIX GYHKLIUN BUA:

y=k/x, y =x2, y =x3,y = x|, y = VX, ONIHCBIBaTh CBOHCTBA YHCIOBOI DYHKIHH 1O €& rpadu-
KY.

K konIty 06yuenus B 9 kiacce oOy4aronIuiics: MOJYYUT CICAYIONTUE TPEAMETHBIC PE3Yilb-
TaThbl:

Yucna u eviuucnenun

CpaBHUBATh U YIOPSAI0YNBATH PALlMOHAIBHBIE U HPPALlMOHAJIbHBIE YUCIIA.

BoinonuaTe apupmeTHueckue IeHCTBUS C PallMOHAIBHBIMHU YHCIaMH, COYeTas YCTHBIE U
MMCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUMCIICHUS ¢ UPPAL[MOHAIBHBIMU YHCIIAMH.

HaxoauTh 3Hau€HUs CTENEHEN C LEJIbIMU MTOKA3aTeIsIMU U KOPHEW, BBIUUCIIATH 3HAUYEHUS
YHCIJIOBBIX BBIPAKEHUH.

OkpyrisTh JAE€WCTBUTENbHBIE YHCIIA, BBIMOIHATH HPUKHUIKY pe3yJbTaTa BBIYUCIECHUH,
OLICHKY YHMCJIOBBIX BBIPAXKEHUM.

Ypasnenus u nepasencmea

Pemarp nuHeiiHbIe U KBaJpaTHbIE YPABHEHMSI, YPABHEHHUS, CBOASIINECS K HUM, IPOCTEH-
1Me JpoOHO-pallMOHANIbHBIE YPABHEHHUS.

Pemats cuctembl IBYX JMHEMHBIX ypaBHEHHWI ¢ JIByMsI NIE€PEMEHHBIMU U CHUCTEMBI JBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBJISECTCS JTMHEUHBIM.

Pemate TekcTOBBIE 33/1a4M anredpandeckuM CrocoOOM C IOMOUIBIO COCTABIICHUS ypaBHE-
HUS WIN CUCTEMBI IBYX YPaBHEHHH ¢ ABYyMs IEPEMEHHBIMHU.

IIpoBOINTH MPOCTENIINE UCCIIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHI, B TOM YHUCIE C
NpUMEHEHHEM rpadudecKux MpeicTaBleHui (YCTaHaBIMBAaTh, UMEET JIM ypaBHEHHUE MJIH CUCTe-
Ma ypaBHEHHH peleHus, €Clid UMEET, TO CKOJIBKO, U TIpoyee).

Pemarp nuHeliHble HEpaBeHCTBA, KBaJpaTHbIE HEPaBEHCTBA, U300pakaTh pelleHUe Hepa-
BEHCTB Ha YMCJIOBOI MPSMOIi, 3alKChIBAaTh PELICHHE C TOMOIIbIO CUMBOJIOB.

Pemats cucTembl JTMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOUAIOLIME KBaJpaT-
HO€ HEPaBEHCTBO, M300paXkaTh peIlleHHe CUCTEMBbl HEPAaBEHCTB HA YMCIOBOM NPSMOM, 3aruChI-
BaTh PELIECHUE C TOMOUILI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPH PEILICHUN PA3IMYHBIX 3a7ad.

Dyukyuu

Pacno3naBate GyHKIMU U3y4EHHBIX BUI0B. [10Ka3pIBaTh CXEMaTUYECKH PACIIOIOKEHHE Ha

KOOPAWHATHOM MI0cKocTH rpadukoB GpyHkiwil Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +



¢,y =x3,y=1x,y = ||, B 3aBucumoctn ot 3HauecHMil K0>()(PHUIUEHTOB, OINCHIBATE CBOICTBA

byHKIHH.

Crpouth U M300pakaTh CXeMaTH4ECKU TpaduKu KBagpaTHUHBIX (DYHKIIMHA, OMUCHIBATH
CBOWCTBA KBaIpaTUYHbIX (DYHKLMH IO UX rpadrKaMm.

Pacrno3HaBaTh KBagpaTHUHYI0 (QYHKLHIO MO (opMyse, IPUBOIUTH IPUMEPHl KBaApaTH4-
HBIX (QYHKIMIA U3 peanbHO )KU3HU, (PU3UKH, TEOMETPUU.

Yucnosvie nocnedoeamenvrocmu u npozpeccuu

Pacnio3HaBaTh apu(METHYECKYI0 U F€OMETPUYECKYI0 IIPOTPECCUU IPU PasHbIX CIIOCOOAX
3aJlaHuUA.

BbINONHATE BBIYMCICHHUS C MCIONB30BaHMEM (OPMYN N-TO 4ieHa apu(PMETHUeCKOr u
T€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WwieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON INIOCKOCTH.

Pemrate 3amaun, cBsI3aHHBIE C YMCIOBBIMH MOCIEIOBATEIBHOCTSAMHU, B TOM YHUCIIE 3a/1a4d W3

peabHOM JKU3HU (C UCTIOJIB30BAaHUEM KAJIBKYIATOPA, IUPPOBBIX TEXHOJIOTHI).

Monyab «I'eomerpus»

K xonIty 06yuenus B 7 kiaacce oOy4arOnIUiics MOJIYYUT CICAYIONTUE TPEAMETHBIC PE3YITb-
TaThI:

Pacnio3naBaTh M3yueHHBbIE FeOMeTpUUECKUe (DUTYPBI, OMPEACIATh UX B3aUMHOE PAcIOo-
KEeHHE, N300pakaTh reOMETPUIECKrEe (DUTYPHI, BBITOIHATH YEPTEKH 110 YCIOBUIO 3a1auu. M3me-
PATH JINHEHHBIE U YIJIOBbIE BEMMYMHBL. PeliaTh 3a1aun Ha BBIUMCIEHHUE JJIMH OTPE3KOB U BEJIU-
YUH YIJIOB.

[TpoBoauTh TPYOYIO OLIEHKY JIMHEWHBIX U YIJIOBBIX BEIUYUH MPEIMETOB B pEATbHON KU 3-
HU, pa3MepoOB NMPUPOAHBIX 00BEKTOB. Paznuuark pa3mepbl 3TUX 0OBEKTOB MO MOPSJIKY BEJIUYU-
HBI.

Ctpouts 4epTekM K F€OMETPUUECKHUM 3a/ladaM.

[Tonb30oBaTbcs MpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, UCIOJb30BaTh MPU3HAKH U CBOM-
CTBa paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PELLICHUH 3a/1a4.

[TpoBOAUTH JTOTUYECKHE PACCYkKIECHUS C UCTIOIB30BAaHUEM I€OMETPUUECKUX TEOPEM.

[Tonb30oBaTbcs MPU3HAKAMU PABEHCTBA MPSAMOYTOJIbHBIX TPEYTOJbHHKOB, CBOMCTBOM Me-
JMaHbl, IPOBEAEHHON K TUIIOTEHY3€ NMPSAMOYTOJIbHOTO TPEYTOJbHUKA, B PEIIEHUH I€OMETpHYe-
CKHX 3ajau.

OnpenensaTh NapajuieTbHOCTh IPSIMBIX C MMOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMU ce-
Kymasd. OnpenensaTs NapaulebHOCTh MPSMBIX C ITOMOIIBIO PABEHCTBA PACCTOSIHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JAPYroy IpsiMOiA.

Pemate 3amaun Ha KieT4aTon Oymare.

[TpoBOANTH BHIUMCIEHHS U HAXOJAUTH YHCIOBbIE U OYKBEHHbIE 3HAUEHUS YIJIOB B [EOMET-
pPUYECKHMX 3aJayax C HCHOJB30BAHUEM CYMMBI YIJIOB TPEYrOJbHUKOB M MHOIOYI'OJbHUKOB,
CBOWCTB yIJIOB, 00pa30BaHHBIX MPH MEPECEUCHUU JIBYX IMapauIeIbHBIX NMPSAMBIX cekyiien. Pe-
[1aTh MPaKTUYECKHE 3a/1a4l Ha HaX0XJACHHE YTJIOB.

Brnazners noHATHEM T€OMETPUYECKOTO MECTa TOUEK. Y METh ONpeAesATh OMCCEKTPUCY yriia
Y CEpEAVHHBIN NEPIEHINKYISAP K OTPE3KY KaK FEOMETPUUECKHUE MECTA TOUEK.

@opMyIUpOBaTh ONPEACIEHUS OKPY)KHOCTH M KPyra, XOpAbl M JHaMETpa OKPYXHOCTH,
MOJIB30BAThCS X CBOMCTBAMU. Y METh MPUMEHSThH 3T CBOWCTBA MTPU PEUICHUH 3aa4.

BraneTes moHATHEM ONMMCAHHOM OKOJIO TPEYrOJbHHUKA OKPYXHOCTH, YMETh HAXOAWTh €€
neHtp. [lonp3oBarbes GpakTamMu O TOM, YTO OMCCEKTPHCHI YITIOB TPEYrOJIbHUKA NIEPECceKaroTcs B



OJIHOW TOYKE, U O TOM, YTO CEPEAUHHBIE NEPIECHINKYISAPHl K CTOPOHAM TPEYTOJIbHUKA Iepece-
KaroTCsl B OHOM TOUKE.

Bitamers noHsATHEM KacaTEIbHOU K OKPYKHOCTH, I10JIb30BATHCS TEOPEMOU O NEPIEHAUKY-
JSIPHOCTH KacaTeNbHOM U paauyca, IPOBEAEHHOIO K TOUYKE KaCaHHUs.

[Tonb30BaTbcs MPOCTEUIIMMUA T€OMETPUUYECKUMH HEPAaBEHCTBAMM, TOHUMATh MX MPAKTHU-
YECKUM CMBICIL.

[TpoBOAMTH OCHOBHBIE T€OMETPUUECKHUE IIOCTPOEHUS C IOMOIIBIO LUPKYJIS U JINHEHKH.

K koH1y 00yueHus B 8 kiacce 00ydaromunics MOJydUT CIEIYIOIINE TPEIMETHBIE PE3YIib-
TaThI:

PacriozHaBaTh OCHOBHBIE BUJBI YETHIPEXYTOJBHUKOB, MX 3JIEMEHTBHI, I0JIb30BAThCS HX
CBOICTBaMM IpU PELIEHUH F€OMETPUUECKUX 3a/1au.

[TpuMeHsTh CBOICTBA TOUKH MEpeceyeHs] MeuaH TPEYrojbHUKa (LIEHTpa Macc) B pellie-
HUU 33]1a4.

Bnagers nonsituem cpeaHeil JUHUM TPEYroJbHUKA U TpalelUH, IPUMEHITh UX CBOWCTBA
MIpY pELICHUU reoMeTpuueckux 3aaad. [lomp3oBarbes Teopemont daneca U TEOPEMOM O MPONop-
LHMOHAIbHBIX OTPE3KaX, IPUMEHSTh UX JUIsl pEIIECHUs IPAKTUUECKUX 3a/1a4.

[TpuMeHsTh NpU3HAKU TOI00US TPEYTOIHbHUKOB B PEIICHHUH T€OMETPUYECKHX 3a/1au.

[Tonw3oBatbest Teopemoit ludaropa it pemeHnss TeOMETPUYECKUX U MPAKTUYECKUX 3a-
nad. CTpouTh MaTeMaTUYECKYIO MOJIEIb B MPAKTUYECKUX 3a7auaxX, CAMOCTOSATEIbHO J€JIaTh Yep-
TEX U HAXOJUTh COOTBETCTBYIOIINE JITTUHBI.

BnaneTe NOHATUSMHU CHHYCA, KOCUHYCA U TaHI€HCA OCTPOrO YIJIa MPSIMOYTOJBHOIO Tpe-
yrosibHUKa. [101b30BaThCsl STUMU MOHATUSAMU AJIs1 PELLIEHUS IPAKTUYECKUX 3a/1a4.

BoruncnsaTe (pa3auyHbIME crioco0aMu) IJIOLIAAb TPEYTOJIbHUKA U TUIOLIAd MHOTOYTOJIb-
HBIX QUryp (HONB3YACH, IJIe HEOOXO0AUMO, KAIBKYIATOPOM). [IpUMEHSATh MOJy4YeHHbIE YMEHUS B
IIPAKTUYECKUX 3a7adax.

Bragers NOHATHSAMYU BIMCAHHOTO U LEHTPAJIbHOIO YIJa, UCIOJIb30BaTh TEOPEMBI O BIIH-
CaHHBIX YIJaX, yIilax MeXIy XOpAaMHU (CeKyLIMMH) U yIiie MeX1y KacaTelbHOM U XOpIoil mpu
pEIIEHNN TEOMETPUYECKUX 3a/1ay.

Bnaners MOHATHEM ONUCAHHOIO YETBIPEXYTOJIBHHMKA, NPUMEHATh CBOMCTBA OMMCAHHOIO
YeThIPEXYTOJIbHUKA NPU PELICHUH 3a/1ad.

[TpuMeHsTh NOyyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHYECKUE MOJENH s
3aJa4 peaJbHON KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BHIUMCIEHUS ¢ TPUMEHEHHEM 11010015
U TPUTOHOMETPHH (II0JB3YACH, IJIe HE00X0AUMO, KAIbKYIATOPOM).

K xonIty 00yueHus B 9 kiacce oOyqaronIuiics MOJYIUT CICTYIONTHE TPEIMETHBIC PE3YIThb-
TaThI:

3HaTh TPUTOHOMETPHUECKUE (PYHKIIMH OCTPBIX YIJIOB, HAXOJUTH C MX IMOMOIIbIO pa3iny-
HbI€ 3JIEMEHTHI MPSMOYTOJIILHOTO TPEYroJbHHUKA («pelIeHHe MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).
HaxoauTs (¢ TOMOIIbIO KaNbKYISTOPA) JIUMHBI M YTJIbI ISl HETaOJIWYHBIX 3HAUEHUH.

[Tonb30BaTbes hopMyliaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUECKHUM TOXKAECTBOM
JUISL HAXOKJIEHHSI COOTHOIIEHN MEX/1y TPUTOHOMETPUYECKMMU BETNYMHAMH.

Hcnonp30BaTh TEOpPEMbl CUHYCOB M KOCHHYCOB JUIsl HaXOXKIE€HUS Pa3IMYHBIX 2JIEMEHTOB
TpPEeYrojbHUKa («pEelIeHUEe TPEYroJbHUKOB»), IPUMEHATh UX IMPH PEUICHUH Te€OMETPHUUYECKUX
3a/1ay.

Brnaners nmoHsATHSAMEU MTpeoOpa3zoBaHus MOA0OHS, COOTBETCTBEHHBIX 3J€MEHTOB MOJOOHBIX
¢uryp. [Tonp3oBarbest cBOMCTBaMU 110100 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATD JUTMHBI U
HAXOJUTh YIJbl Y MoJ00HbIX (uryp. [IpuMeHsTs cBoicTBa MOAOOMS B MPAKTHUECKUX 3ajaydax.
YMeTh NpUBOJUTH IPUMEPHI MOAOOHBIX QUTYP B OKPYKAIOIIEM MHUPE.



[Tosp30BaTbCA TeOpeMaMu O NMPOU3BEACHHH OTPE3KOB XOpJ, O IPOU3BEICHUHU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaTbCsl BEKTOPAMH, MOHUMATh UX TEOMETPUUYECKHHA M (PU3NYECKHIA CMBICT, TPUMeE-
HATh UX B PEIIEHUM I'€OMETPUUYECKUX M (PU3NYECKUX 3a/1ad. [IpuMeHATh cKalsipHOe IpOMU3BEe-
HUE BEKTOPOB JJI HAX0XKIECHUS JJIUH U YIJIOB.

ITonb30BaTbCsd METOIOM KOOPAMHAT HA INIOCKOCTH, IPUMEHSATD €0 B PEIIEHUH T€OMETPHU-
YECKUX U MPAKTUYECKUX 3a7ad.

Bnaners MOHATHAMM NMPaBUWIBHOIO MHOTOYTOJIBHMKA, [UIMHBI OKPYKHOCTH, JUIMHBI IyT'd
OKPYKHOCTH U PaJliaHHOM MEpHI YIJIa, yMETh BBIYUCIIATH ILIOMIAAb Kpyra U ero yacrei. Ilpume-
HATH [IOJIyYEHHbIE YMEHHUs B [IPAKTUYECKUX 3aadax.

Haxomute ocu (MM UEHTPBI) CUMMETPUH (QUTYp, TPUMEHSTH JBWXCHHS IUIOCKOCTH B
IIPOCTEHIINX CITydasiX.

IIpuMeHATh NOy4eHHbIE 3HAHUS HA IIPAKTUKE — CTPOUTh MaTEMaTUYECKHE MOJEIN I 3a-
Jlay peasbHOM KU3HU M MPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS C IPUMEHEHUEM 110100us 1
TPUTOHOMETPHUYECKUX (PYHKIHUH (ITOJIB3YSICh, TJI€ HEOOXOIMMO, KATBKYISTOPOM).

2. Conepixanue yueOHoro kypca «MaremaTtuka 7-9 kiaace»

MOJAYJIb «Aaredpa»
7 KUIIACC

Yuciia ¥ BbIYMCICHUSA

Jpobu 0ObIKHOBEHHBIE U JECSITHUHBIC, TIEPEX0/]] OT OAHOU (OpMBI 3amucu Apodei K apy-
roii. [ToHsiTue palMoOHaNBHOTO YUCHA, 3aMIMCh, CPABHEHUE, YIOPSIIOUYMBAHUE PALIMOHAIIBHBIX YHU-
cen. ApudmMernyeckue ACHCTBUS C PAlMOHAIBHBIMU uyuciamu. PemieHue 3amad u3 peanbHOU
IIPAKTUKHU Ha YacTH, Ha ApoOHu.

Cremnenb ¢ HaTypallbHBIM TOKa3aTelleM: ompejeNieHue, mpeoOpa3oBaHUe BBIPAKEHUN Ha
OCHOBE OIpe/eeHH s, 3aiCh 00IbIIUX Yncen. [IpomeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjaul Ha IMPOLIEHTHI, pElIeHNE 3a/1ad U3 peaabHOU
MIPaKTUKH.

[IpuMeHeHre MPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOXKHUTENIM HATypaJbHbBIX YHCE.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpAMas U 00paTHAs MPOMOPIHUOHAIEHOCTH.

Auredpanyeckune BbIPaKeHHUs

IlepemeHHbIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEpeMEHHOW. JlomycTuMBble 3HaYeHUs
nepeMeHHbIX. [IpencTaBneHne 3aBUCUMOCTH MEXKIy BEIUMYUHAMH B BHHE (popmynbl. Beramcie-
Hus o ¢popmynam. [IpeoOpasoBanre OYKBEHHBIX BBIPAKEHUH, TOXKIESCTBEHHO PaBHBIE BBIPAXKE-
HUS, IpaBWIIa MpeoOpa3oBaHMsi CYMM U MPOU3BEIEHUI, IpaBUiia PACKPHITUS CKOOOK U MpHBeie-
HUS TOJOOHBIX ClIaraeMbiX.

CBolicTBa CTENEHH C HATYpaJIbHBIM MOKA3aTEIEM.

OnHounenbl 1 MHOrowieHsl. CteneHs MHOrousaeHa. Crno)keHue, BBIUUTAHHUE, YMHOXKEHHE
MHOTOWIEHOB. POpMyIbl COKPAIIEHHOTO YMHOKEHHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3inokeHne MHOTOWIEHOB HA MHOKUTEIIH.

YpaBHeHus1 M HEpaBEHCTBA

YpaBHeHHe, KOpeHb YpaBHEHHS, MIpaBHiia MpeoOpa3oBaHusl ypaBHEHUsS, PAaBHOCUIBLHOCTD
YpaBHEHUM.

JIuHeitHoe ypaBHEHUE C OJHOM MEPEMEHHOM, YUCIO KOPHEW JIMHEMHOTO YpaBHEHUs, pe-
HIEHUE JTUHEWHBIX ypaBHeHU. CocTaBiIeHNE YpaBHEHHUH MO YCIOBHIO 33/1aud. PeleHne TeKcTo-
BBIX 337124 C [TOMOIIIbIO YPAaBHEHHI.



Jluneiinoe ypaBHEHUE C ABYMS MEpPEeMEHHBIMH U ero rpaduk. Cucrema ABYX JIMHEHHBIX
ypaBHEHUN C JABYMsI NEpeMEHHbIMHU. PelieHue cucreMm ypaBHEHHI CIOCOOOM IMOJCTAHOBKH.
[TpumMepsl pelieHns: TEKCTOBBIX 3aay ¢ IIOMOIIbIO CUCTEM YPaBHEHUM.

DOyHKIUHA

Koopaunara Touku Ha npssMoi. Yucnossle IpoMeKyTKU. PaccTosiHue Mexay AByMs TOY-
KaMH KOOPAUHATHOU MPSAMOM.

[IpsmoyronbHas cucrema KoopauHat, ocu OX u Oy. AGcuucca U opAMHATAa TOYKH HA KO-
opauHaTHOM 1uiockocTH. [Ipumepsl rpadukoB, 3agaHHbIX GopMynamu. UteHue rpapukoB pe-
anbHBIX 3aBUcUMOcTel. [lonsTue dynkuun. ['paduk Gynkmuu. CorictBa Gynkiuii. JInneinas
bynkuus, e€ rpapuk. ['padux pynkuun y = [x|. ['padmueckoe pemeHne TMHEHHBIX ypaBHEHUH
CHUCTEM JIMHENHBIX YPAaBHEHUM.

8 KIIACC

Yucsia ¥ BBIYUCICHUA

KBanparubiii kopeHp u3 uucna. [lonstue o6 uppauroHanbHOM yucie. JecaTuyHble Ipu-
OnmmKeHus: MppannmoHanbHbIX yncen. CBoiicTBa apu(METHUECKHUX KBaIpaTHBIX KOPHEH M HX
NpPUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAKCHUNW U BBIYMCICHUSM. JleHCTBUTENbHbBIE
YHCIIa.

Crernens ¢ 11e7bIM IT0Ka3arenaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKUCa.

Auredpanyeckue BbIpaKeHUs

KBaapatHblil TpEXUiIEH, pa3i0KeHUE KBAIPATHOrO TPEXWICHA Ha MHOKHUTEIIH.

Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO anredpanyeckoi apobu. CioxeHue, BbIYH-
TaHHe, YMHOXKEHUE, JIeIeHne anredpandeckux apodeit. ParmoHansHble BEIpaXKEHUS U UX MPE00-
pa3oBaHHue.

YpaBHeHHUs M HEPABEHCTBA

KBanpatHoe ypaBHeHUe, popMyna KOpHeH KBajpaTHoOro ypaBHeHus. Teopema Buera. Pe-
IIEHWE YypaBHEHUH, CBOJAIIMXCS K JMHEHHBIM M KBaapaTHbIM. [Ipocreiimme apoGHO-
palOHAaIbHbIE YPAaBHEHUS.

I'paduueckas uHTEpHpeTanusl ypaBHEHUH ¢ ABYMS MEPEMEHHBIMU M CHCTEM JMHEWHBIX
YPaBHEHUH C JOBYMsI NepeMEHHbIMHU. [IpuMepbl pelieHus CUCTEM HEJIMHEHHBIX YPABHEHHH C
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CrIocoOoM.

YuciioBble HEPABEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OHOM nepeMeHHOW. PaBHOCHIIB-
HOCTb HEpaBEHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM NepeMeHHON. CucTeMbl JTUHENHBIX HEpa-
BEHCTB C OJHON EPEMEHHOM.

DOyHKIUHA

[Tonsitue ¢pynkuuu. OOMACTh ONMpeaeIeHUs] 1 MHOXKECTBO 3HaueHUH (QyHKImHU. CriocoObl
3ananus QyHKIUH.

I'paduk ¢pynkiuu. YreHue cBoiicTB pyHKIMM 1o €€ rpaguky. Ilpumeps! rpagukoB GpyHk-
UH, OTPaXKAIOUINX PeaTbHbIE MPOLECCHI.

OyHKIMHY, ONUCHIBAIOIINME MPSAMYI0 M OOpaTHYIO MPOMOPLMOHAIBHBIE 3aBUCUMOCTH, HX
rpadpukn. @yrkipn y = X2, y = X3, y = \x, y=|x|. Tpaduueckoe pemenue ypaBHEHHH i CHCTEM
YpaBHEHUM.

9 KUIACC

Yuciia 1 BBIYMCICHUSA

PanmonaneHble uncia, UppallMOHANbHBIE YHCIA, KOHEUYHbIE U OECKOHEYHBIEC IECATUYHbBIC
npodu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHbIC YHCIa KaKk OECKOHEYHBIE ecs-



TUYHBbIE poOH. B3aMMHO OIHO3HAUYHOE COOTBETCTBUE MEX]Y MHOXKECTBOM ACHCTBUTEIbHBIX
YKUCeJI U KOOPAMHATHOU IIPSAMOM.

CpaBHEHHE JEHCTBUTENBHBIX YHCEN, apu(PMeTHUecKue ACUCTBUS C ACUCTBUTECIHHBIMHU
YHUCJIAMHU.

Pa3zMepbl 00BEKTOB OKPYXAIOIIEro MUpa, JIMTEIBHOCTh IPOLIECCOB B OKPYKAIOLIEM MHU-
pe.

[TpubnmxEHHOE 3HAUYCHHE BETUYMHBI, TOYHOCTh NpuOmmkenus. Okpyrienue uucen. [Tpu-
KHJIKA U OLICHKA PE3yJIbTaTOB BHIYMCICHUM.

YpaBHeHUs1 1 HEPABEHCTBA

JIuneitHoe ypaBHeHue. Pemienue ypaBHeHUH, CBOISAILUXCA K TUHEWHBIM.

KBagparHoe ypaBHeHue. PemieHne ypaBHEHMH, CBOIALIMXCS K KBaJpaTHbIM. bukBagpat-
HOe ypaBHeHHE. [IpuMepbl penieHusi ypaBHEHUN TPETher U YETBEPTOM CTENEHEHW pa3ioKeHUEM
Ha MHOXUTEIIN.

Pemenne npoOHO-panMoOHAIBHBIX ypaBHEHUH. PemieHne TEKCTOBBIX 3agad anredOpande-
CKHMM METOJIOM.

VYpaBHeHHe C ABYMs NEpeMEHHBIMH U ero rpagpuk. PemieHue cucteMm JIBYX JMHEWHBIX
YPaBHEHHUH € JBYMsl IEpeMEHHBIMU. Pemenue cucreM IByX ypaBHEHHM, OJHO M3 KOTOPBIX JIH-
HEWHOoe, a Ipyroe — BTOpoii creneHu. [ padudeckas HHTEPIIPETAISI CHCTEMBI YPaBHEHUHN C JIBY-
Msl IEPEMEHHBIMH.

Pemienue TekCTOBBIX 3ajay anreOpanyeckuM CrocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

PemieHne nMuHEHHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM. PenieHue cuctem JIMHEHHBIX He-
paBeHCTB ¢ oHOU nepeMmeHHon. KBanparHbie HepaBeHCTBaA. | paduueckass MHTEpIpeTaIys Hepa-
BEHCTB U CCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMU.

DOyHKIUH

KBanparuunas ¢ynkuus, e€ rpaduk u cBoiictsa. [lapaGoia, KoopIMHATHI BEPIIMHBI MTapa-
007161, OCb CUMMETPUHU NTApaOOJIBI.

I'paduku pyskmmit: y =kx, y =kx + b, y =k/x, y =x3, y = VX, y = |X| i ux cBoiicTBa.

Yucii0BbIe MOCIE10BATEILHOCTH U NPOrPECCUH

[TonsiTE YMCIOBOM MOCIENOBATENBHOCTH. 3aJaHUE MOCIEA0BATENbHOCTH PEKYPPEHTHON
dbopmyroit u popMyIioi N-To YieHa.

Apudmernueckass U reomerpudeckas nporpeccuu. @opmynsl N-ro uineHa apudmernye-
CKOW U T€OMETPUYECKOHN ITPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakeHne 4wieHOB apu(METHUECKOW U TeOMETPUUECKOi Mmporpeccuii TOYKaMH Ha Ko-
OpPJIMHATHOM IUIOCKOCTH. JINHENHBIN 1 SKCIOHEHIMAIBHBIN POCT. CII0KHBIE TPOLICHTHI.

JIOTUKA U MHOXECTBA

TeopeTnko-MHOKecTBEeHHbIE MOHATHA. MHOXXECTBO, 2JIEMEHT MHOXECTBA. 3a/laHie MHO-
KECTB MEPEUYHCICHUEM DJIEMEHTOB, XapaKTepPUCTUUECKUM CBOMCTBOM. CTaHJIapTHBIE 0003HaYe-
HUS YUCIIOBBIX MHOXeCTB. [lycToe MHOXecTBO U ero obo3nauenue. [logmuoxectBo. O0beanHe-
HUE U NIEPECEUEHUE MHOXKECTB. MIIIIOCTpanys OTHOIIEHUH MEXAY MHOXKECTBAMU C IIOMOIIIBIO
auarpaMmm Ounepa — BeHHa.

DJieMeHThI JJOTUKH. [IoHsATHE 0 PaBHOCUIIBHOCTH, CJIEOBAaHUH, YIIOTpeOIeHHE TOTHUYECKUX
CBSI30K ec/l ..., MO ..., 8 MOM U MOIbKO 8 MOM Clyyae, JIOTUIECKUE CBSI3KU U, UTU.

MOAYJIb «I'eomeTpus»
7 KJIACC



Hauanbnbie nonsitus reometrpun. Touka, npsamasi, OTpe3oK, Jyd. Yroi. Buasl yrios. Bep-
TUKaJIbHBIE U CMEXHbIE Yyribl. buccekTpuca yrina. Jlomanas, MHoroyroiapHuk. IlapamiensHocts
U IIEPIEHAUKYISAPHOCTD IPSIMBbIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA 0CeBOM cuMMeTpuH. [IpuMepsl cuMMeTpun
B OKPY’KAIOILIEM MUDE.

OcHOBHBIE ITOCTPOEHUS C MIOMOILBIO IUPKYJISA U JnHeHkU. TpeyronbHuk. Beicora, menna-
Ha, OMCCEKTpHCa, UX CBOMCTBA.

PaBHOOGE1peHHBIN U paBHOCTOPOHHUI TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa M IPU3HAKU PaBHOOEAPEHHOIO TpeyroyibHuKa. [Ipu3Haku paBeHCTBa TPEYroib-
HUKOB.

CBolicTBa M IpHU3HAKU MapajlIeNbHbIX NpsiMbIXx. CymMMa yrioB TpeyrojibHuKa. BHemHue
YTJIbI TPEYT OJIbHUKA.

ITpsimoyronbHbI TpeyroiabHUK. CBOWCTBO MeEAMAHbl IPSIMOYTOJIBHOIO TPEYrOJbHUKA,
npoBeAEHHONW K runoreHy3e. [Ipu3Haku paBeHCTBA MPSMOYIOJIbHBIX TPEYroibHUKOB. IIpsimo-
YrOJIbHBIN TPEYTOJbHUK ¢ yriioM B 30°.

HepaBeHcTBa B TeOMETpUN: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o 0oJIbIIeM yrie U O0NblIeH CTOpoHe TpeyroyibHUKA. [lepneHIuKyIsp 1 HaKJIOHHAS.

['eomeTprueckoe mMecTo Touek. buccekTpuca yria u cepeMHHBIN NEPIEHIUKYISAP K OT-
Pe3Ky Kak reOMETPHUYECKHE MECTa TOUEK.

OKpy’>KHOCTb U KpYT, XOpZla U AUAMETpP, UX CBOMCTBA. B3auMHOE pacroaoKeHUue OKpYyX-
HOCTH U npsAMoM. KacartenpHas u cekymas K OKpYXHOCTU. OKpYXHOCTb, BIIMCAaHHas B YroJl.
BnucanHas u onycaHHas OKPY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

YersipéxyronbHuku. [lapamienorpamm, ero npusHaku ¥ cBoMcTBa. YacTHbIE Cilydad Iia-
pajuiesorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaJpaT), UX MPU3HAKU U CBOMcTBa. Tpamenus, pas-
HOOOKas Tparenus, e€ cBoMcTBa U npu3Haku. [IpsimoyronbHas Tpaneuus.

Meton ynBoenus Menuansl. LleHTpanbHas cummerpus. Teopema dPaneca u Teopema O
IIPONOPLUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYrOJbHUKA U Tpaneuuu. LleHTp Macc TpeyronbHuKa.

[TogoOue TpeyroapHUKOB, Kodpduiment nomodus. I[IpusHaku mogoOuss TPEYroJbHUKOB.
[TpumeHneHnne no100ust pH pelIeHUH TPAKTUUECKUX 3ajay.

CaoiicTBa miomaneil reomerpudeckux ¢uryp. @opmynbl A IUIOMAAN TPEYroJbHUKA,
napauienorpaMma, pom6a u tpaneruu. OTHOIIEHHE IO MOJOOHBIX (QUTYD.

Brruncnenue niomaaei TpeyroabHIKOB 1 MHOTOYTOJIbHUKOB Ha KJeT4yaTol Oymare.

Teopema Iludaropa. [Ipumenenne teopemsl [Tudaropa npu pemieHnn mpakTHYECKUX 3a-
Jad.

CuHyc, KOCUHYC, TAHT€HC OCTPOr0 yrja NpsIMOYIOJBHOTO TpeyrojabHuKa. OCHOBHOE TpH-
TOHOMETPUYECKOE TOXKIeCTBO. TpuroHomerpuueckue Gynkiuu yrios B 30, 45 u 60°.

BrnvcanHbple M IIEHTPAJIBHBIE YIJIbl, YIOJd MEXIY KacaTelIbHOM M XOpPAOWU. YTJIBI MEXKIY
XOpAaMH M CeKyIMMU. BrimcaHHble U ONMCaHHbIE YETHIPEXYTOJbHUKH. B3auMHOe pacmolioxe-
HUe IBYX OKpyxHocTel. Kacanue okpyxHocTeil. O01ie kacaTelbHbIe K ABYM OKPYXHOCTSIM.

9 KIIACC

Cunyc, kocunyc, TanreHc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIE-
cTBO. POpPMYJIBI IPUBEACHHUS.

Pewmenne tpeyronsHukoB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. Perienue npakrude-
CKHX 3a7a4 C HCIIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue mogobus. [Togodue coOTBETCTBEHHBIX 3JIEMEHTOB.



Teopema 0 Ipou3BeIEHNN OTPE3KOB XOPA, TEOPEMBI O IIPOU3BENCHNUN OTPE3KOB CEKYIIHX,
TeopeMa O KBaJpare KacaTeJIbHOM.

BexTop, ayinHa (MozyJib) BEKTOpA, COHAIIPABIEHHBIE BEKTOPHI, IPOTUBOIOIOKHO HaIpaB-
JICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpAllMU HAJl BEKTOPAMHU.
Pa3noxeHne BekTOpa 10 JBYM HEKOJUIMHEApHbIM BekTopaM. KoopauHatsl BekTopa. CkanspHoe
IIPOU3BEJICHUE BEKTOPOB, IPUMEHEHUE ISl HAXO0XKICHUS IJIMH U YIJIOB.

JlexapToBbl KOOPAMHATHI HA IUIOCKOCTU. Y PaBHEHHMS NIPSIMOM U OKPYKHOCTH B KOOpJAUHA-
Tax, IEPECEUEHUE OKPYKHOCTEH U NPSMBbIX. MeTo KOOPAUHAT U €T0 IPUMEHECHHUE.

ITpaBriibHBIE MHOTOYrOIbHUKHU. JIMHA OKpy)HOCTH. ['panycHas u panguaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpYKHOCTeH. [1momane kpyra, ceKTopa, CErMeHTa.

JIBMDKEHUS IJIOCKOCTH U BHYTPEHHHE cUMMETpUM (Guryp (smeMeHTapHble npeacraienus). [la-
pasuienbHbIN iepeHoc. [1oBopoT.



5. TemaTnueckoe MNJaHUPOBAHHUEC

MoayJab «Aaredpa»

7 Kiacc
Koua- Koua- OcHoBHbIE HANIPABJIEHUS
OcHOBHBIE BH/BI 1eATeJIbLHOCTH N
Paszpnen BO Tembl BO . N BOCIIUTATEJILHOM
o0yyaomuxcs (Ha ypoBHe YHHBePCAJIBHBIX Y4eOHBIX JeiicTBHil)
4acoB 4acoB AeSITeTbHOCTH
. 22 | Belpaxxenus 5 HaxoauTh 3HaYeHHs] YMCIOBBIX BBIPAKCHHH, a TakKe BeIpakeHui ¢ nepemer- | 1,2,3,4,5,6,7,8
qé = Hpeo6pa30BaHHe BLIpa— 4 HBIMU IIPHU YKa3aHHLIX 3HAYCHUAX NMEPCMCHHBIX. HWcnonk30BaTh 3HAKHU <, >, S,
= o % i -
S E sKeHMil 2,6 MUTATh M COCTABIIATH BOHHbIC HepaBeHCTBa(.5 BeImosiHATh npocTeiinime mpe
- 2 Koutponsas pabora Nel 1 00pasoBaHNs BLIPKCHUIL NPUBOAUT MONOOHBIC ClAracMbie, packpbIBaTh
g = = CKOOKH B CyMME HJIM Pa3HOCTH BBIpaXeHHH. Pemarh ypaBHeHHS BHAa ax = b
g YpaBHEeHUs ¢ OOHOM Iie- 7
= & . NIPU Pa3HBIX 3HAYCHHSX a U b, a TaKkKe HECIIOKHBIC YPAaBHEHHSI, CBOISIIHECS K
§ & PCMCHHON HUM. VIcTop30BaTh anmapaT ypaBHEHHH JUIs PEIICHHS] TEKCTOBBIX 3a/ad, WH-
e 8 Craructuyeckue  Xxapak- 4 TEpIPETUPOBATH pe3ybTaT. MCmoNb30BaTh MPOCTEHINIME CTATHCTUYCCKUE Xa-
é © TCPUCTUKH pakTepucTHKH (cpemHee apudMeTHUecKoe, pa3Max, Moja, MeanaHa) I aHa-
KontposnbHas pabora Ne2 1 JM3a psijia JAHHBIX B HECIIOXKHBIX CHTYAIHsX.
11 | ®yHkiuu u ux rpaduku 5 Boruncisats 3HavueHue GYHKIMH, 3adaHHON (hopmyiioi, coctaBists Tabmuis! | 1,2,3,4,5,6,7,8
3HavueHuit QyHkmu. [lo rpaduky GyHKIUN HAXOAWUTH 3HAYCHUE (HYHKIUH I10
= M3BECTHOMY 3HAUCHHIO apryMEHTa M pemiath o0patHyto 3aaauy. CTpouTh rpa-
=1 JInneiinast QyHKIms S (buKH IPSIMON MTPONOPIIMOHANBHOCTH U JIMHEHHOW (DYHKIMH, OTUCHIBATH CBOM-
E cTBa 3THX QyHKImA. [loHMMaTh, Kak BiuseT 3HaK Kod¢duimenTa k Ha pacro-
s JIO)KEHHE B KOOPIUHATHOM IIOCKOCTH Tpaduka GpyHkimu Y=KX, rae k # 0, kak
o] KonTtponbHas pabora Ne3 1 N N
3aBHCHT OT 3Ha4eHHH K 1 b B3anumHoe pacrnonoxenue rpadukoB AByX QYHKIHUi
Buna y = kx + b. MuarteprnperupoBaTh rpaduKy peaibHbIX 3aBUCHMOCTEH, OIIH-
chiBaeMbIX opmysnamu Bujiay = kx, rme k#0uy = kx + b,
11 Crenensb u ¢€ cBOMCTBA 5 BbIuncIiaTh 3HaueHUsT BBIPaXKEHUI BHa @, IJie a — IMPOM3BOJIbHOE uncio, n — | 2,3,5,6,7,8
z = HaTypaJbHOE YHCIIO, YCTHO M MMCHbMEHHO, a TAKXKE C MOMOIIBIO KAJIBKYJISATOPA.
© ) .
- = OHOYNIEHbI 5 ®opmynupoBaTh, 3alKCHIBATh B CHMBOJIMYECKOW (GopMe W OOOCHOBHIBATH
= é = CBOICTBA CTENEHU C HATypaJbHBIM NOKa3zareneM. [IpumeHnsaTs cBoicTBa cTene-
5 S & HU ISl TpeoOpa3oBaHusl BhIpQKEHUH. BBIMOIHATH YMHOXEHUE OJJHOWICHOB M
e &= g KontposnbHas pabota Ned 1 AU TIPEObP P ' Y ARC 2
o E 2 BO3BEJICHUE OJHOWICHOB B cremneHb. CTpouTh rpaduku (QyHKOHHA Yy = X~
= = y = x3. Pemats rpaduueckn ypasuenus x> = kx + b, x3 =kx+ b, rne k u
b—HekoTopbIe Unca.
oo = = 17 CyMMa 1 pa3HOCTb MHO- 3 3anuchIBaTh MHOTOWICH B CTAHIAPTHOM BHJE, ONPEAENAThH CTereHh MHOTo- | 1,2,3.5.6
-

TO4JICHOB

YjieHa. BEIOIHATE CIIOKCHUE U BEIYUTAHHUC MHOTOYJICHOB, YMHOXCHHUC OOHO-




[IpousBenenue onHoOUIIE-
Ha ¥ MHOT'OWICHA

YjeHa Ha MHOTOYWICH M MHOTOYICHa HAa MHOTOWICH. BBIMOIHATE Pa3JI0KECHUE
MHOT'O4JICHA Ha MHOXXHTCIIM, UCIIOJIB3Ysd BBIHECECHUEC MHOXUTEA 3a CKOOKH U

YpaBHEHU.

KoHTposbHas pabota NeS 1 croco6 rpynnupoBKH. [IpUMEHSTh NEHUCTBHS ¢ MHOTOWICHAMH MPH PEIICHUH
pa3HOOOpa3HbIX 33/1ad, B YaCTHOCTH IIPH PEIICHUH TEKCTOBBIX 3a/a4 C MOMO-
[IpousBeneHnE  MHOIO- 6 LIbIO YPABHCHH.
YJICHOB
KonTponbras padota Ne6 1
19 KBagpar cymmbl u kBaj- 5 Jloka3biBaTh CIIPaBEIMBOCTH (POPMYIT COKPAIIEHHOTO YMHOXKeHus, mpuMeHsTh | 1,2.3.4,5.6,7,8
° par pasHOCTH UX B MPe0Opa30BaHMAX LEIBIX BBIPAKCHHH B MHOTOWICHBI, & TAKXKe JUIS pas3-
= s = PasHOCTE KBaJ[PaToB. 6 JIO’KEHHsSI MHOTOYWICHOB HA MHOXKHTENH. VICII0Ib30BaTh pasindHbie Mpeodpaso-
= E = CyMMa U pasHOCTb KyOOB BaHHs LEIbIX BBIPAXKEHUN I[PU PELICHUU YPABHEHUM, JOKA3aTEIbCTBE TOX-
Sz JIeCTB, B 33]a4aX Ha JEIUMOCTb, B BBHIUMCICHUH 3HAYCHHUI HEKOTOPBIX BHIpa-
=253 KonTponbnas padota Ne7 1 4 P P
S8 E KEHHI C TIOMOIIBIO KAIIBKYJISATOPA.
S Z 2 [IpeoOpa3oBanue 1ENbIX
) .
o BBIPOKCHUI
KonTponbnas padora Ne§ 1
N 16 | JIuneitHble ypaBHEHUS C 5 OnpenensiTh, IBISETCS JIM TIapa YUCeNl PEIICHHEM JaHHOTO ypaBHeHHs ¢ 1Byms | 2,3,5,6,7,8
o JBYMs TIEPEMEHHBIMH U nepemMeHHbIMU. HaxoauTh myreM mepebopa Ienbie pelieHust IMHEHHOTro ypas-
,E = HX CHCTEMBI HEHUs ¢ AByMs nepeMeHHbIMH. CTpouTh TpaduK ypaBHEeHUs ax + by = c, rue
g = o a# 0w b # 0. Pemrate rpaduyecknM criocoOOM CHCTEMBI JIMHEWHBIX YpaB-
zE Pemenne cucrem aumuen- | 10 g p yp
= g HEIX VpABRHEHH HEHHIl C JIByMsI MIEPEMEHHBIMH. [IpUMEHSTH CIOCO0 TMOJCTAHOBKH H CHOCO0
z 2 CJIOKEHUS IIPU PELIEHUN CUCTEM JIMHEHHBIX YPABHEHUN C JBYMsI IEPEMEHHBI-
§ & MH. Permrath TEKCTOBBIEC 3a/1a4u, UCIIOIB3YS B Ka4eCTBE anredpandeckon Moje-
E KonTpossHas pabora Ne9 1 JHM CUCTEMY ypaBHEHWH. MHTepHnpeTupoBaTh pe3ysbTar, MOJYYEHHBIH MpU
CIIICHUHN CUCTCMHEI.
&) p
6 OyHKIHH. JIunetinas 1 1,2,3,45,6,7,8
GbyHKIHS. OyHKIUU
2 3
° y=X", y=X".
= CTenensb ¢ HaTypalbHBIM 1
2 MoKasareineM M eé CBOii-
S
= CTBa
é @opMyIbl COKPAILIEHHOTO 1
YMHOXKCHHSI.
Cucrembl JIMTHEWHBIX 1




HroroBas KOHTpOJIbHAS 1
pabota Nel0.
AHnanu3 KOHTPOJIBHON 1
paloThI.
UTOTrO | 102 | K.p.-10
8 kiace
Koa- Kou- OcHOBHBIE HATIPABJICHUS
Pasnea BO Tembl BO OcHoBHbIe BHAKI AEATEILHOCTH N N BOCIIUTATEJILHOH
o0yyawuuxcs (Ha ypOBHe YHMBEPCAJIbHBIX Y4eOHBIX J1eiicTBHI)
4acoB 4acoB AesITeJIbHOCTH
o 23 | PantuonanpHbie JapoOM | 5 DopMyIHPOBATh OCHOBHOE CBOMCTBO PAIlMOHANIBHOM qpobu u nmpumensts ero | 1,2,3,4,5,6,7,8
2 X CBOMCTBA Uil IpeoOpa3oBaHus IpoOeil. BEIMOMHATE clioKeHne, BBIYUTAHHE, YMHOXKe-
E - CyMMa H pasHOCTb APoGei 6 HUE W JICJICHUE PAIllMOHAJBHBIX OPOOEH, a TakKe BO3BEACHHUE JPOOU B CTev:-
s % Koutposbias pabora Nel 1 NCHb. BBIMONHATH pa3iuyHble MpeoOpa3oBaHuUs pauHOHa;gLHLIx BBIPAXKCHHUIA,
S = [Ipou3BeACHIE U YaCTHOE 10 JIOKa3bIBaTh TOXKAECTBA. 3HATh CBOMCTBA QYHKLUU Y = - Tne k # 0, ymets
5 npobeit CTPOUTSH €€ TpaduK.
2 KontposnbHas pabora Ne2 1
19 JleicTBuTENbHBIC YUCTIA 2 [TpuBoIUTH HpUMEPHI pallMOHAJIBHBIX U MppaloHanbHbIX uucen. Haxomuts | 1,2,5,7,8
= ApupMeTHUeCKHi  KBaJ- 5 3HAUCHHS apU(PMETHIECKUX KBaJPATHBIX KOPHEW, UCIIONIB3Ysl TPH HEOOXOaH-
2 PATHBIN KOPEHb MOCTH KaJlbKyJIATOp. JJoKa3bIBaTh TEOPEMBI O KOpHE U3 MMPOU3BEACHUS U JAPO-
< CeoiictBa  apudmeTnde- 3 6u, ToxaectBo Va2 = |a|, npuMeHsTh MX B TMpeoGpa3OBAHMSX BLIpa?KeHHﬁ.
:‘..g CKOTO KBaJPaTHOTO KOPHSI QCBogomz[aTbcsl OT HPPALMOHAILHOCTH B 3HAMEHATENsAX JApoOeil Buaa
E KonrposbHas paGora Ne3 1 NG BBIHOCHTH MHOKUTEINb 32 3HAK KOPHS W BHOCHTh MHOXHTEIb O]
2 [IpumeHenwe CBOMCTB 7 3HaK. Mcrmonb30BaTh KBaJIpaTHbIE KOPHHU JUISi BBIPOKCHUS MEPEMEHHBIX M3
2 apu(MeTHYecKoro  KBaj- reoMeTpuueckux u pusmdeckux Gopmyin. CTpouTh rpaguk QyHKIMU y = vx
= paTHOIr0 KOpHA 1 WITIOCTPHUPOBATH Ha rpa(bmce €e CBOMCTBa.
Kontponbnas padota No4 1
21 | KBampatHoe ypaBHEHHE U 10 | Pemars kBajpaTHble ypaBHeHHs. Haxomuth mombopom kopHu KBaaparHoro | 1,2,3,5,6,8
% = €ro KOpHH ypaBHEHHMS, HCHIONIB3Yys TeopeMy Buera. MccnenoBars kBagpaTHbIE ypaBHEHUS
= = KoHTponbHas pabota Nes 1 N0 JMCKPUMHHAHTY U KOI(PPHUIUCHTAM. P?IIIaTL JIpoOHBIE paLHOHAIbHIE
s 2 ypaBHEHHMSI, CBOJIS PEILICHNE TAKUX YPABHEHUH K PELICHUIO JTMHEHHBIX U KBaJI-
= 2 paTHBIX YPaBHEHHH C MOCIEAYIONINM UCKITIOYEHUEM TOCTOPOHHUX KOPHEH.
2 e Apobuble  panmoHaTbHbIC 9 Pemare TekcTOBBIE 3a7a4yM, UCIOJB3Ysl B Ka4eCTBE alreOpanyecKoi MOJIEIH
= YPaBHCHHA KBaJIPATHBIE ¥ JPOOHBIE PALMOHAIBHBIE YPABHEHHUS.
KontponbHas pabora Neb 1




paboTHI.

20 YucioBble HEPaBEHCTBA U 8 DopMynHpoBaTh U JOKa3bIBATh CBOWCTBA YMCIOBBIX HepaBeHCTB. Mcmons3o- | 1,2,3,4,5,6,7,8
« UX CBOMCTBA BaTh anmapar HEPaBEHCTB /IS OLEHKH IOTPEITHOCTH U TOYHOCTH HPpHOIIKe-
é KonTposbsuas padora Ne7 1 HIS.
= HaxoxuTh nepeceuenrne n 00beAMHEHNE MHOXKECTB, B YACTHOCTH YHCIIOBBIX
§ HepaBenctBa ¢  onHoi 10 IPOMEIKYTKOB.
& MepeMEHHOH M HX CHCTe- Pemats nuneliHble HepaBeHCTBA. PemaTh CHCTEMI JMHEHHBIX HEPaBEHCTB, B
s MBI TOM YHCJIe TAKUX, KOTOPbIE 3alllCaHbl B BHJIC TBOWHBIX HEPABEHCTB.
KonTponbnas padora No§ 1
§ 11 CrteneHb C 1IEJIbIM MOKa3a- 6 3HaTh ONpeseNeHNe U CBOMCTBA CTENEHH C LeNbIM rnokaszareneM. Ilpumensts | 1,2,3,4,5,6,7,8
= = TEJIEM U €€ CBOMCTBA CBOMCTBA CTCIICHU C IICILIM ITOKa3aTejeM IIPpU BBIIIOJIHCHUN BBIYHCIICHUIN U
E g E nmpeoOpazoBaHUil BeIpaKeHUH. VCronp30BaTh 3amMCh YHCEN B CTaHAaPTHOM
g = = KoHTponbHas pabota Ne9 1 BUJIC JJIS1 BBIPQKEHHUS U COIOCTABJICHUS Pa3MepOB OOBEKTOB, JIHTEIHHOCTH
o e B HPOLIECCOB B OKPY’KAIOLIEM MHUDE.
= § = [IpuBoIUTH MpHUMEpPHI PENPE3CHTATUBHON M HEPENpPEe3eHTaTUBHON BBIOODKH.
2 H = Wzpnekats nHMDOPMAINIO U3 TAOIHIl YACTOT U OPTaHU30BHIBATH WH(HOPMAIIHIO
= g DJeMEHTBI CTATHCTHKH 4 B BUJC TaOIUI] YaCTOT, CTPOUTh MHTEPBAJBLHBIN psia. Vcmonb30BaTh HArmsia-
o = HOE MPE/ICTaBICHUE CTATUCTUYCCKON MH(POPMAIIMK B BUJIE CTOIOYATHIX U KPY-
o} T'OBBIX JIMArpaMM, IMOJUTOHOB, THCTOIPAMM.
8 JIeWicTBHSI C  palioHAIb- 1 1,2,3,45,6,7,8
HBIMH TPOOSIMHU.
[IpeoOpa3oBanue  BbIpa- 1
YKEHUH, COZIepIKaLLINX
KBaJIpaTHBIE KOPHU.
Pemenue KBaJpaTHbIX 1
° YPaBHEHUM.
= Pemenune panmoHanbHbIX 1
2 YpaBHEHU.
E Pemienue HepaBeHCTB ¢ 1
é OJIHOUM MEPEMEHHOM.
Pemienne cucrem Hepa- 1
BEHCTB C OJTHOM NEpPEMEH-
HOM.
HroroBass  KOHTpOJbHAs 1
pabota Ne 10
AHnanu3 KOHTPOJIBHOU 1




UTOro | 102 |K.p.-10

9 kiacc
Koua- Koua- OcHOBHbIE HalIpaBJIeHUS
OcHoBHbIE BU/IbI 1eSITEJILHOCTH .
Pazpen BO Tembl BO N . BOCIIUTATEJILHOM
o0yyaromuxcs (Ha ypoBHe YHMBEPCAJBHBIX YUeOHBIX AelcTBHI)
4acoB 4acoB JAeATeTbHOCTH
= 22 OYHKIIMU U UX CBOMCTBA 5 Brrancnsate 3HaueHus GyHKINH, 3a0aHHON GopMyIoi, a Takxe asyms u tpe- | 1,2,3,4,5,6,7,8
= — Ms Gopmyrnamu. ONKCHIBaTh CBONWCTBA (DYHKITMI HAa OCHOBE WX TPaduuecKoro
5 KBagpartsslii TpexusneH 4 npezctasieHus. HTepnpeTnpoBaTh rpaQ ik peaibHBIX 3aBUCUMOCTEH.
=4 KonTponbHas pabota Nel 1 [Toka3bIBaTh cXeMaTHUECKH TOJIOKEHUE Ha KOOPAMHATHON MJIOCKOCTH Tpadu-
'S‘ koB ¢yukmuit y = ax?y = ax?+n,y = a(x —m)?. Crpouts rpaduku
s KBanpatnunast GpyHKIUS U 8 dynximu y = ax? + bx + ¢, yMeTh yKa3pIBaTh KOOPJMHATH BEPIIMHBI Mapa-
; ee rpaduk 00JIBI, €€ OCh CUMMETPHH, HANIPABJICHUE BETBEH mapaloJIbl.
E Crenennas ¢ynkuus. Ko- 3 N300pakath cxemMaTuuecku rpaguk GyHKIUK Y = X" ¢ YCTHBIM U HEYETHBIM
g(- peHb N-" CTEIICHU n. IloHnMaTs CMBICH 3anUcei BUIOa %, 3 auT.a., Tac a — HEKOTOPOE YHrCJIO.
= AR
g KoHTpobHas pa60Ta No2 1 NmeTs mpexncTtaBieHWEe O HAXOXKACHUM KOpPHEW N-W CTENEHU C MOMOUIBIO
= KaJIbKYJISITOpA.
& 14 VpaBHEeHUsT ¢ OJHOI Te- 8 Pemate ypaBHEHUSI TpeThell W YETBEPTOM CTENEHH C MOMOIILI0 paznoxeHus | 1,2.5,6,7,8
g s ] peMeHHOi HAa MHOXXHUTEIH B BBEJCHUEC BCIIOMOTaTENbHBIX MEPEMEHHBIX, B YACTHOCTH
)
: = S pewiatb OMKBaJpaTHbIE ypaBHEHUs. PemaTh 1poOHbIe pauroHaIbHbBIE YpaBHE-
= 2 = HepaBeHcTBa ¢ OJHOM 5 HUS, CBOJS UX K LIEJIBIM YPABHEHUAM C MOCIEAYIOIIEH ITPOBEPKON KOPHEH.
2 o
E s = TIePEMEHHOIT Pemrath HepaBeHCTBa BTOPOW CTEICHH, HCIONB3Ys rpaduyeckue npeacrapie-
2 é 2. Hus. Vcrmonb30BaTh METOA WHTEPBAJIOB ISl PEIICHHSI HECIIOXKHBIX Pallno-
2
-- -] = HaJIbHBIX HEPABCHCTB.
8 2 Kontponbnas padota Ne3 1 P
>
17 VYpaBHEHUs C IBYMs Iie- 10 Crpouts rpadvku ypaBHEHHUH ¢ IBYMs NIEpeMEHHBIMU B TIpocTedmux ciayda- | 1,2,.3.4.5,7
PEMEHHBIMH ¥ UX CHCTEMBI AX, Koraa rpadukoM siBiIseTcsl npsMasi, napaboina, runepboia, OKpYKHOCTb.
Hcnionb3oBaTh MX Ui rpadUvecKkoro pelieHusl CUCTEM YpaBHEHUH C JBYyMs
NEPEMCHHBIMH.
HepaBenctBa ¢ aByms 6

YpaBHeHus 1 He-
PaBeHCTBA C ABYMS

NMepeMEHHbIMHA

NEpeMCHHBIMU U HX CH-
CTEMBI

Pemarp crmocoOOM IMOICTAaHOBKHM CHCTEMBI JIBYX YpaBHEHUH C JBYyMs Tepe-
MEHHBIMH, B KOTOPBIX OJHO YpaBHEHHE MEPBOM CTENEHH, a IPYroe — BTOPOU
CTEICHM.

Pemats TeKCTOBBIC 3a7auM, MCIONB3YS B KAa4eCTBE alreOpanmdecKol MOIETH




KonrponsHas padora N4

CHCTeMY ypaBHEHHWIl BTOPOW CTENEHU C ABYMS IEPEMEHHBIMH; PElaTh CO-
CTaBJICHHYIO CHCTEMY, HHTEPIPETUPOBATH PE3YIbTAT.

OTHOCHUTCIIBHO HYJIA.

[TocTpoenue rpadukoB
KYCOYHO-JTMHEWHBIX
byHKIUH,  comepiKamux
MOJIYJIH.

- 15 Apudmernueckas po- [IpuMeHsSTh WHAEKCHBIE 00O03HAYCHWS Ui 4WIEHOB mocienosarensHocreit. | 1,2,3,4,5,6,7,8,
= 3 rpeccus [TpuBOIUTH MPHMEpbI 3a7aHNs TI0CIE/0BATEIBHOCTEH tdhopmynoit N-ro uneHa
S 2 = U pekyppeHTHOH (opmynoii. BeiBoauts Gopmyny N-ro dineHa apudmernde-
g 325 Kontponbnas pabora Ne5 CKOW MPOrpeccCUd U IeOMETPUYECKON MPOrpeccuu, CYMMBI NIEPBBIX N WICHOB
E '; 2 apu(MeTHYECKON U TeOMETPUIECKON MPOTrpeccHii, penaTh 3a1a4i C UCIONb-
s E" ? FCOMeTpI/I‘leCKa}I npo- 30BAHUECM DTUX (1)0pMyJ1. I[OKaSLIBaTB XapakTEPUCTUICCKOC CBOWCTBO apI/I(I)—
5. % 3 rpeccus METHYECKOH U TeoMeTprudeckoi nporpeccuil. IlpuBoauts TPHMEPBI JIHHEHHO-
=) TO pPOCTa YICHOB HEKOTOPBIX apH(PMETHUECKUX MPOTPECCHH U IKCTIOHIIHAIb-
2“ = KonTponbnas padota Neb HOTO POCTa WIEHOB HEKOTOPBIX T€OMETPHUUCCKUX MPOTpeccHii. Pemmars 3ama4un
Ha CJI0KHbIE MPOLIEHTHI, HCIIOJIB3YsI IPH HEOOXOIMMOCTH KaJIbKYJIATOP.
s 13 DneMeHThl KOMOWHATOPH- BremonHaTs iepebop Bcex BO3MOKHBIX BapHaHTOB /IS Tiepecyera oovekToB U | 1,2,3,4,5,6,7,8
E E = KU koMOuHanui. [IpuMeHsTh npaBrIo KOMOMHATOPHOTO YMHOKEHHSL.
‘g g & PacrniozHaBaTh 3a7ayM Ha BBIYMCIICHHE 4YHCIA IEPECTAHOBOK, Pa3MEIICHUM,
g = § HaualbHBIC CBCACHWS M3 COUETAHNH 1 NIPUMEHAT COOTBETCTBYIOIINE (dbopMmybI. }
= : = TEOpHH BEPOATHOCTEH BorancisaTts gactoTy cirydaitHoro coObitus. OLieHuBaTh BEPOATHOCTE CIy4ai-
£ 29 HOTO COOBITUSI C TIOMOIIBIO YACTOTHI, YCTAHOBJICHHOH OMNBITHBIM IYTEM.
g ,§_ ) HaxonuTb BepOSTHOCTH CIy4allHOrO COOBITHS Ha OCHOBE KJIACCHUYECKOTO
S 3 = Kontponsnas pabora Ne7 oTpeJiesieHusI BepOATHOCTH. [IpHBOAWTH TPUMEPBl JOCTOBEPHBIX U HEBO3-
m MOKHBIX COOBITHIA.
21 | Ananus KOHTPOJILHOM 1,2,3,4,5,6,7,8
pabotel. DyHKIUA, Ompe-
JIeNIeHne, CIocoObI 3aja-
HUSA, CXE€Ma UCCIEIOBaHUs
° byHKIHIA.
% Jluneiinas QyHKIUS.
=Y [Toctpoenne  rpaduxoB
E byukmii y=kX+b B 3aBU-
é CAMOCTH OT I1apaMeTpoB




@Oynkuus  y=k/x. Cucre-
MaTHU3alus ee CBOMCTB

[TocTpoenue rpaduka

KX + 8

byHKIME y=—— C
cx+d

IIOMOIIBIO BBCIACHHA HO-
BOI CHUCTEMBI KOOpAMWHAT

KBauPaTHqHaﬂ byHKIUSA
y=ax", y=ax2+Bx+c. Cu-
CcTeMaTH3aIUsl ¢ CBOMCTB
Ha OCHOBE OOIIEl CXEMBI.

Pacnonoxxenne rpadukos
byHKIUH y=ax2+Bx+c B
3aBHCUMOCTH OT TTapaMeT-
POB OTHOCHTEIIFHO HYJIS.

[Toctpoenue rpaguKoB
KBaJIpaTHUHBIX (DYHKIUH,
CoJIep KaIiX MOJIYJIH.

PereHne ypaBHEHUN.

Pemienue HepaBeHCTB.

[EEN

Pemenne ypaBHeHudl U
HEPABECHCTB.

Pemenue JIMHENHBIX
yYpaBHEHUH, B TOM YHCIIE
CoJIepKaIIX IMapaMeTphl.

Pemenue nuHENHBIX He-
paBEHCTB, B TOM YHCIE
COZIEPIKALINX ITAPAMETPBIL.

Pemienne panmoHanbHBIX
ypaBHEHUH, B TOM YHCIIE
COJIEp>KaIIMX MapaMeTphl.

Pemenne paroHalbHBIX
HEPaBEHCTB, B TOM 4HCIIE
COJIEpIKaIIMX NapaMeTpBbI.

Pemrenue KBaJ[PaTHbBIX

1,2,3,45,6,7,8




YPaBHEHUH, CoOJepKalIuX

I1apaMEeTPBL.
Pewmenne KBaJPaTHBIX 1
HEPABEHCTB, COJACPKALIUX
I1apaMeTpBl.
KontposbHas pabora Ne§. 1
Kontposbnas pabota No§. 1
AHanu3 KOHTPOJIBHOM 1
paboTHI.
nUTOro | 102 |K.p.-7
9 kiace
Koa- Koa- OcHOBHbIE HANIPABJIEHUS
OcHoOBHBIE BUABI 1€ATeJILHOCTH .
Paznen BO Tembl BO . . BOCITMTATEJIbHOM
o0yyarommxcs (Ha YypOBHE YHHBEPCAIbHBIX YUCOHBIX AeiiCTBHI)
4acoB 4acoB AEATEIbHOCTH
® 22 | OYHKIIMU U UX CBOMCTBA 5 Beruucisth 3HaueHus: GYHKIUH, 331aHHON (OpMyIioi, a Take nByms u tpe- | 1,2,3,4,5,6,7,8
5 KBanpaTHEIi TpexuieH 4 Ms popmyiaamu. OnHCHIBaTh CBOWCTBA (DYHKIMI HA OCHOBE MX IPad)uuecKoro
= KontponbHas pabota Nel 1 npencrasieHus. ViHTeprnpeTupoBaTh rpadMKu peabHbIX 3BHCHMOCTEH.
< [Toka3pIBaTh CXEMaTHYECKH MTOJIOKEHHE Ha KOOPAMHATHOM IIOCKOCTH rpadu-
= KBanpatnunas pyHkuus u 8 . ) ) )
= ee rpaduk koB ¢dyHKIMH y = ax®,y = ax*+n,y = a(x —m)“. Crpours rpaduxu
g P dynximu y = ax? + bx + ¢, yMeTh yKa3plBaTh KOOPJAMHATHI BEPIIMHBI Napa-
= Crenennas ¢pynkmus. Ko- 3 N
= . ' 00J1b1, €€ OCb CHMMETPHH, HallpaBJIeHHE BETBEil MapaboJibl.
- PCHB N-M CTENCHA N300paxars cxemaTnuecku rpaduk GyHKIHH Y = X™ ¢ YETHBIM M HEUCTHBIM
% Konrponpras pabora Ne2 1 n. Tlonumath CMBICT 3amuceit Buaa Va, Ya u T.1., T/ie a — HeKOTOpoe YHCIIO.
2 NmeTs nipeacTaBiieHre O HAXOXKJIEHUHU KOPHEHN N-i1 CTENEHU C MOMOIIIbIO KaJlb-
= KyJIsITOpa.
- © 14 | YpaBHeHuUs C OHOIA ITe- 8 Pemrats ypaBHeHUs TpeThel M YEeTBEPTOM CTENEHU C MOMOIIbIO pasnoxenus | 1,2,5,6,7,8
= 3 = peMeHHo Ha MHOXXUTEIU B BBEJCHHME BCIIOMOIATEJbHBIX NEPEMEHHBIX, B YaCTHOCTH
= = = = -
= = HepaBeHcTBa ¢ otHOf 5 periats OMKBaJpaTHbIC ypaBHEeHHs. PeraTsb JIpOGHLI? pauyoHAIbHbIC ypaBHe
25 = = HepeMeHHof HHUSI, CBOJIS MX K LIEJIBIM YPAaBHEHUSIM C MOCIIEIYIONIEH IPOBEPKON KOPHEH.
2323 KonToolLan babora Nod 1 Pemats HepaBeHCTBa BTOPOH CTEIEHHM, UCIONB3Ys rpaduueckue mpeacTasie-
g 2 p p - HUA. VIcnonp30BaTh METOJ HMHTEPBAJIOB Ul DPEIICHUS HECIOXKHBIX PaIfo-
> 2 = p p p

HaJIBHBIX HEPABCHCTB.




byHKINH.

17 VYpaBHeHust ¢ IByMms Iie- 10 Crpouts rpaduku ypaBHEHHH C JBYMs MepeMEHHBIME B TpocTeimux cinyva- | 1,2,3,4,5,7
é- qé PEMEHHBIMU U UX CUCTEMBI AX, Koraa Fpaq)I/IKOM ABJIACTCA MpsAMas, napa60J1a, I‘I/IHep6OJ'Ia, OKPYXHOCTb.
2 ; - Hcnons30Bath UX st TpauuecKoro PEIIeHUs] CUCTEM YPaBHEHUH C IBYMs
= 2 § HepaBenctBa ¢ jaBymsi| 6 | HCPCMCHHBIMA. .
= B & EPeMEHHEIMA H WX CH- Pemrath crmoco0OM MOACTAHOBKH CHCTEMBI JIBYX ypaBHEHHi C JBYMS repe-
S o = MEHHBIMH, B KOTOPBIX OJIHO YpaBHEHHE MEPBOi CTENEHHU, a IPYroe — BTOPOI
23 z CTEMBL CTEIEHN.
g E = o —— 1 Pemate TekCTOBBIE 3a/1a4M, HCIIOJB3Ys B KAUECTBE aJIreOpandecKoi
> 2 poJibHas paboTa A2 MOJIEJIA CUCTEMY YPaBHEHUI BTOPOM CTENEHU C ABYMsI IEPEMEHHBIMU;
pemiaTh COCTaBJICHHYIO CUCTEMY, HHTEPIPETUPOBATH PE3YJIbTAT.
15 Apudmerraeckas mpo- 7 [IpuMeHATh MHIEKCHBIC 0003HAYCHUS JJIS YICHOB MOCIEA0BATEIIBHO- 1,2,3,4,5,6,7,8,
= rpeccust creit. [IpuBOUTE IPUMEPHI 33JaHUS TIOCIICIOBATEIIBHOCTEH (popmynoi
% % [TpoBepouHas padora. 1 N-TO YJieHa U peKyppeHTHOH dopmynoii. BeiBoauts popmymy n-ro die-
2 2 = Ha apu(PMETHICCKOU MPOTPECCUU M TEOMETPUICCKON IPOTPECCHH,
23 [eomeTprueckas npo- 6 CYMMBI IIEPBBIX N YJICHOB apu(METHUIECKON U T€OMETPUIECKON MTPO-
= -9 rpeccust TpeCcCHii, peraTh 3aJa4u ¢ UCTIOIb30BaHueM 3THX Gopmyd. Jloka3piBaTh
23 é KonrponbHas pa6ora Ne8 1 XapaKTePUCTHUECKOE CBOWCTBO apu(hMETHUECKON U TEOMETPUUECKOM
'g‘ § = nporpeccuil. IIpuBoAUTE MpUMEPBI TMHENHOTO POCTA YWICHOB HEKOTO-
g- = PBIX apu(METHYECKUX MPOrPEeCCUil U SKCIOHIIUATBHOTO POCTA YJICHOB
HEKOTOPBIX TEOMETPUIECKUX Mporpeccuii. Pemare 3a1aun Ha CI0KHBIE
MPOLIEHTHI, UCTIOJIB3YsI MPU HEOOXOAMMOCTHU KAIBKYJISATOP.
& 13 DOneMeHTBl KOMOWHATOPH- 9 BremonHaTh iepebop Bcex BO3MOKHBIX BApHAHTOB s TiepecyeTta oobekToB U | 1,2,3,4,5,6,7,8
E E = KA koMOuHanui. [IpuMeHsTh TpaBUII0 KOMOMHATOPHOTO YMHOXKEHHUSI.
g e Pacno3Ha13aTb 3a/1aY¥ Ha BBIYMCIICHUE YKCIIA MEPECTAHOBOK, Pa3sMEIICHHU,
S ° 2 HaqalbHble CBEACHWS U3 3 COUETAHUI U PUMEHSATH COOTBETCTBYIOLIME bopmyIbL.
= = &= TEOpHIH BEPOSTHOCTEIH BBI‘-II/I(iJIHTL YacTOTY CIIy4atHOTO coObITHsI. OlIeHUBATh BEPOATHOCTH
E E § CITy4alfHOTO COOBITHS C TTOMOIIBIO YaCTOThI, YCTAHOBJICHHOU OMBITHHIM
% ) 2 KoRTpobHas pabora Ne9 1 nyreM. HaxoauTh BEpOSITHOCTh CIIy4aifHOTO COOBITHSI HA OCHOBE KJIac-
2 E CHYECKOTO OTNpeIeTICHUs BEPOSTHOCTH. [[pUBOIUTE IPUMEPHI TOCTO-
™ BEPHBIX M HEBO3MOYKHBIX COOBITHI.
. 21 AHanm3 KOHTPOJIbHOU 1 1,2,3,4,5,6,7,8
S, paboThl. DyHKIHMS, OMpe-
2 ..E. ZeJIEHHE, CIIOCOORI 3a1a-
é HHSI, CXEMa UCCIICIOBaHUS




Jlunetinast pyHKIHSL.

[Toctpoenue rpadukoB
Gynkmii y=KX+b B 3aBU-
CHMOCTH OT [TapaMeTPOB
OTHOCHTEIIBHO HYJIS.

[Toctpoenue rpadukoB
KYCOYHO-JIMHENHBIX
byHKIM, comepiKanmx
MOJYJIH.

@ynkuus y=k/x. Cucre-
MaTu3alus ee CBOMCTB

[Toctpoenue rpaduka
KX + 6

byHKIIMN y=—— C
cx +d

MOMOIIBIO BBEJICHUS HO-

BOM CHUCTEMBI KOOPJUHAT

KBaZ[JZ)aTI/I‘{Ha}I GbyHKIUSA
y=ax’, y=ax’+Bx-+tc. C-
CTEeMaTHU3aIlus € CBOMCTB
Ha OCHOBE OOIIEH CXEMBI.

Pacnonoxenue rpaduxos
byHKIMMA FaX2+Bx+c B
3aBUCUMOCTH OT IIapaMeT-
POB OTHOCHUTEJIBHO HYJIS.

[Toctpoenue rpapukos
KBaJ[PaTUYHBIX (QYHKIINH,
coJiepKalX MOJTYJIH.

Pemienne ypaBHeHUI.

Pemienne HCPAaBCHCTB.

[EEN

Pewenue ypaBHenuii u
HEPABEHCTB.

Pemenue muHeNHBIX
ypaBHEHUH, B TOM YHCIIE
COZEPKAIIMX TAPAMETPBHI.




Pemienne nuHENHbIX He- 1

PaBEHCTB, B TOM YHCIIE

COZIepKAIIMX ITApAMETPBI.

Pemenne panmoHaibHbIX 1

YPaBHEHUH, B TOM YHCIIE

COJIEpXKAIINX ITApaMETPBI.

Pemenue paunoHanbHBIX 1

HEPaBEHCTB, B TOM YHCJIE

COJIEpKAIIMX ITAPAMETPBI.

Pemenne kBagpaTHbIxX 1

YpaBHEHUH, COIEepKAIINX

I1apaMeTpBbI.

Pemenne kBaagpaTHbIX 2

HEPaBEHCTB, COAEPIKALIUX

napameTpsbl.

HroroBas KOHTpOJIBHAA 1

pabora

AHaIM3 KOHTPOJILHOM 1

paboTHI.

UTOro 1024 | K.p.-6

Moayas «I'eomerpus»
7 kJacc
Koa- Koa- OcHoBHBIC HATIPpABJICHUSI
Pasnen BO Tembl BO OcHOBHbIC BHIbI NEATENLHOCTH . N BOCIIUTATEJILHOM
YACOR YACOB o0y4Jaromuxcs (Ha ypoBHe YHHBEPCAJbHBIX Y4eOHBIX JeiCTBH) eSTeTLHOCTH
o 10 | Ilpsamas u otpe3ok. Jlyu u 2 OOBsICHATH, YTO TaKOE OTPE30K, JIyd, yroi, kakue ¢urypsl HaseBatorcs | 1,2,3,4,5,6,7,8
) 2 yTOIL. pPaBHBIMH, KaK CPaBHUBAIOTCS W H3MEPSIOTCS OTPE3KH M YIIIbI, YTO TaKOE
2 § = CpaBHEHHE OTPE3KOB U YIIIOB 1 rpajyc U rpajycHas Mepa yria, Kakoil yrojl Ha3blBaeTCs MPSIMBIM, TYIIbIM,
2 = 3 OCTPBIM, DPa3BEPHYTHIM, YTO TAKOE CEPEe/IMHA OTPE3Ka U OHUCCEKTpHca yria,
g il Usmepenne oTpeskos. M3me- 3 KaKHe YIJIbl Ha3bIBAIOTCS CMEXHBIMH M KaKHE BEPTUKAJIbHBIMU, GopMyJIH-
E 28 peHHe YIiIoB poBaTh U OOOCHOBBIBATH YTBEPIKICHUS O CBOWCTBAX CMEKHBIX U BEPTH-
§ TTepreR MKy IAPHBIE PAMBIE 2 KaJIBHBIX YIJIOB; OOBSCHATH, KAKUE NMPSMbIC HA3bIBAIOTCS MEPHCHINKYISIP-




Pemenue 3agau

Konrtponsnas padora Nel

HbIMH;, (POPMYITHPOBATh W OOOCHOBEIBATh YTBEPXKICHHE O CBOWCTBE ABYX
MIPSIMBIX, TIEPIICHANKYISIPHBIX K TPEThel; n300pakaTh U paclo3HaBaTh yKa-
3aHHBIC TPOCTEUIINE QUIyphl Ha YEPTEkKaxX; peliaTh 3aJladyu, CBSI3aHHBIE C
STHUMH MPOCTEHINMU PUTYypaMHu.

TpeyroabsHuxku

17

IlepBbli mNpu3HAK paBEHCTBA
TPEYrOJIbHUKOB

MeI[I/IaHLI, 6I/ICCCKTpI/ICLI n
BBICOTHI TPCYI'OJIbHUKA

Bropoii u Tpetuil npuU3HAKU
paBEHCTBA TPEYTOJbHUKOB

33,[[8.‘11/1 Ha IIOCTPOCHHUC

Pemenue 3agau

KontponbHas padora Ne2

OOBAcHATH, Kakas Gurypa Ha3bpIBAETCS TPEYTOJIBHUKOM, YTO TaKOE BEPIIH-
HBI, CTOPOHBI, YTJIBI U TIEPUMETP TPEYTOJIbHHUKA, KAKOH TPEYrOJbHUK Ha3bl-
BaeTcs paBHOOCAPEHHBIM U KaKOi paBHOCTOPOHHUM, KaKHe TPEyrOJbHHUKU
Ha3bIBAIOTCSl PAaBHBIMH, HM300pa’kaThb M PACIO3HABAaTh Ha YEPTEXax Tpe-
YTOJIBHUKH U UX JIEMEHTHI; HYOPMYIMPOBATh U JOKA3bIBATh TEOPEMBI O IPH-
3HAaKaxX paBCHCTBA TPCYT'OJIbHUKOB, O6T>SICH$1TI), 4YTO HA3bIBACTCA IMCPIICHIAUKY-
JISIpOM, TIPOBEAEHHBIM U3 JAHHOW TOYKHM K TAHHOM MPsIMOH; (hOpMYIMpOBaTh U
JOKa3bIBaTh TEOPEMY O HEPIEHAUKYJSIpE K NpsAMOMN; OOBSICHATH, KaKHE OT-
PE3KH Ha3bIBAIOTCS MEIUAaHOW, OMCCEKTPUCOW W BBICOTOHW TPEYrOJbHHKA,
(hOpMyIMPOBaTEHAOKA3BIBATETEOPEMBI O CBOMCTBAaX PaBHOOEAPEHHOTO Tpe-
YroJIbHUKA; PellaTh 33/a4y, CBS3aHHBIC C MPU3HAKAMU PAaBEHCTBA TPEYIrOJb-
HUKOB ¥ CBOMCTBaMH pPaBHOOEIPEHHOTO TPEYroJbHHKA; (POPMYIHPOBATH
OIpe/ieicHHE OKPY)KHOCTH; OOBSACHATH, YTO TaKOE LEHTpP, PAAUYC, XOpAa U
JIUaMEeTp OKPY>KHOCTH; pellaTh MpocTeilie 3a1a4i Ha OCTpoeHHe (TocTpoe-
HHE yIJIa, PaBHOIO JAHHOMY, MOCTPOEHHE OMCCEKTPHCHI YIJIa, MIOCTPOCHHE
MEPIIEHTUKYIISIPHBIX TPSMBIX, TOCTPOSHUE CEPETUHBI OTPE3Ka) U Oojee CIoxK-
HBIE 33/1a4H, UCIIONB3YIOIINE YKa3aHHbIE TPOCTEHIINE; COOCTABIATH MOIyUYeH-
HBIH pe3ysbTaT C YCIOBUEM 3a7jauy; aHAJIM3UPOBATh BO3MOXKHBIE CITyYaH.

1,2,3,45,6,7,8

MapaJiejbHbIE NPAMBIE

13

IIpusnaku
JBYX HPSIMBIX

napajijieJIbHOCTH

Axcuoma napajiCJIbHBIX TIps-
MBIX

Pemrenue 3anau

KonTponbnas padora Ne3

DopMyHMpoBaTh OMPEAEICHHE apAJUIENbHBIX MPSIMBIX; 00BSCHATH C IIOMOIIIBIO
PHUCYHKa, Kakye yIJibl, 00pa30BaHHbIC NIPU TIEPECEUCHNH ABYX MPSIMBIX CEKY-
11eH, Ha3bIBAIOTCS HAKPECT JISKAIIUMH, KaKUEe OJHOCTOPOHHUMH U KaKUe CO-
OTBETCTBEHHBIMH; (POPMYJHPOBaTh U JIOKAa3bIBaTh TEOPEMBI, BBIPAKAIOIINE
MPU3HAKU TMApaJUICIIBHOCTH JBYX IIPSIMBIX; O6’I)$ICH$ITB, YTO TAKOE€ AaKCHOMBI
TEOMETPHU M KaKHe aKCHOMBI Y)K€ HCIIOJIb30BAINCH paHee; (HhopMyInpoBaTh
AKCHOMY TMapaUIC/IbHBIX NPSAMBIX U BBIBOAMTH CIICACTBHUS U3 HEE; (hOpMyITUpO-
BaTh U JJO0Ka3bIBaTb TCOPEMBI O CBOMCTBaX TMapajuiCIIbHBIX IPSAMBIX, 06paTHI)Ie
TEOpeEMaM O TpH3HAKaX MapaIENbHOCTH, CBSI3aHHBIX C HAKpPECT JISKAIIUMH,
COOTBETCTBEHHBIMH M OIHOCTOPOHHHUMH YIJIaMH, B CBSI3H C 3THUM OOBfC-
HATH, YTO TaKOE€ YCJOBHE M 3aKIIIOUEHHE TEOPEMBI, KaKas TeopeMa Ha3bIBa-
eTcs oOpaTHOMN MO OTHOLICHHIO K JaHHOW Teopeme; OOBICHATh, B 4EM 3a-
KJIFOYAeTCsl METOJ JI0Ka3aTeNbCTBa OT MPOTHUBHOIO; MPHUBOIUTH IPUMEPHI
HCIOJNBb30BaHMUs 3TOr0 METOJla; pellaTh 3aJauyd Ha BBIYMCIIEHHE, JlOKa3a-
TEJICTBO M IIOCTPOECHHUE, CBS3aHHbIE C NapaJUIeIbHBIMU IPSMBIMHU.

1,2,3,4,5,6,7,8




= 18 | Cymma yrioB TpeyrojibHUKa 2 ®dopMyIHpOBaTh U I0Ka3bIBaTh TEOPEMY O CyMMe YIJIoB Tpeyrojibhuka u e€ | 1,2,3,4,5,6,7,8
= CJIEACTBUE O BHCIIHEM YTJIE TPEYroOJIbHUKA, IMPOBOAUTH KJ'IaCCI/ICI)I/IKaHI/IIO
] .
= 5 COOTHOIICHHS. MEXIY CTOPO- 3 TPEYTOJIBHUKOB IO yriiam; GOpPMYJIUPOBATh U IOKAa3bIBATh TEOPEMY O EOOT-
S E HAMH ¥ YTJIAMH TPEYTOIbHAKA HOIIEHUSIX MC)KI[Y) CTOPOHaMM M YIJIAMH TPEYrobHUKa (psimoe m obpart-
HOC YTBCPXKACHUA) U CICACTBUA U3 HEC, TCOPEMY O HEPABCHCTBE TPCYIOJIb-
S 2 KonrponsHas pabora N4 1 Y p > TEOPEMY © PIep peyr
> g HHUKa, q)OpMyJ'IPIpOBaTL HNIO0KAa3bIBATLTCOPEMEBI O CBOUCTBAX IMPAMOYT'OJIbHBIX
g E TPECYroJIbHUKOB (HpHMoyFOHBHLIﬁ TPECYroJibHUK C YTJIOM 300, IMPpU3HAaKH
53 I 4
2 2 PAMOYTOJIBHBIE TPCYTOJIbHU- paBEeHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB); (OPMYIHPOBATH OMpEesie-
= ; Kn HHUS pacCTOSHUS OT TOYKHU JIO IPSIMOW, PACCTOSIHUS MEXAY I1apajlIeIbHbBIMU
E = [ToctpoeHue TpeyroiapbHHUKaA 1O 4 NPSMBIMH; PEIIaTh 3a1a4u Ha BRIUMUCICHUS, JOKA3aTEIBCTBO U MMOCTPOCHUE,
°E‘ % TPEM DIIEMEHTaM CBSI3aHHBIE C COOTHOLICHUSIMU MEX]y CTOPOHAMHU U yIJaMU TPEyroIbHUKA
g > Penrenne 3a1a4 3 U pacCTOAHHUEM MEXAY NapaluICIbHBIMU HNPAMBIMHU, IIPU HeO6XOI[I/IMOCTI/I
5 = NIPOBOJUTH II0 XOIYy pPELICHUsS OIOJHUTEIBHBIE IIOCTPOCHUS, COIIOCTAB-
=4 JIATDh HOJIy‘ICHHLIfI C3YyJIbTAaT C YCJIOBHEM 3ada4dH, B 3aJa4daX Ha IIOCTPOCHHUC
o Kontponbnas padota Ne5 1 pesy Y A, s ™
HCCJICA0BATH BO3BMOKHBIC ClIydaHu.
10 | TpeyroibHHK. 1 1,3,5,6,8
IIpu3Haku paBeHCTBa Tpe- 1
YTOJILHUKOB.
. Menauanbl, OUCCEKTPUCH U 1
‘E BBICOTHI PSIMOYTOJIEHOTO TpPe-
3 YTOJIbHUKA.
o [TapannenbHble IpsMBIE. 1
3 CooTHoOIIEHNS MEX1Y CTOPO- 1
?, HaMH U YTIIaMH TPEyrobHAKA.
A~ [TpsIMOYTOTBHBII TPEYTOIBLHUK 1
= CBoiiCTBO MPSAMOYTOJIBHOTO 1
g TPEyroJIbHUKA
° 3ajaun Ha TOCTPOEHNE 1
2 Pemenue 3a1a4 1o Teme 1
= «IIpAMOYTrOIBHBIN TPEYTOJIb-
HUK»
Pemrenne reomeTpuyeckux 1
3aga4d u3 KlMMos OI'D
UTOI'O | 68u | K.p.-5




8 kiacc

Koa- Koua- OcHoBHBIE HATIPABJIEHHUS
OcHOBHbBIE BH/IbI 1eSITeJIbHOCTH N
Pasnen BO Tembl BO N N BOCIIUTATEJILHOH
o0y4aromuxcs (Ha ypOBHe YHMBEPCAJbHBIX Y4eOHBIX AelcTBH)
4acoB 4acoB JdesATeIbHOCTH
14 MHOroyroinbHuKH 2 OOBSCHSTh, YTO TaKOE MHOTOYTOJNBHUK, €T0 BEpIIMHBI, CMEKHbIE cToponsl, | 1,2,3,4,5,6,7,8
JMaroHajr, U300pakaTbUpaclo3HaBaTh MHOTOYTOIBHUKK Ha YepTekax; MoKa-
[TapannenorpaMmm u  Tparmne- 6 3pIBaTh JIEMEHTHl MHOTOYTOJIbHHKA, €0 BHYTPEHHIOI M BHEIIHIOI 00J1acTy;
THST (opMyMpOBaThH OMpe/eTeHHe BBIMYKJIOr0 MHOTOYTOJBHHKA; W300paxaTh U
= pacrio3HaBaTh BBIMYKJIbIE H HEBBITYKIIbIE MHOTOYTOJBHUKH; (POPMYITUPOBATH
z [IpSAMOYTrONBHUK, poMo, 4 JIOKa3bIBATh YTBEPKICHHUE O CYMME YIJIOB BBITYKJIOTO MHOTOYT'OJIbHHUKA; 00BsIC-
z KBaIpar HSITh, KAKHE CTOPOHBI (BEPLIMHBI) YETBIPEXYTOJIbHUKA HA3bIBAIOTCS IIPOTHBOIIO-
= JIOKHBIMU;, (DOPMYJIMPOBATE OTIPECIICHHS ApAILIENOrpaMMa, Tpareuy, paBHO-
E ST e————— 1 OenpeHHON W TPSMOYTOIBHON Tpareluid, MPSMOYTOIFHHKA, POMOa, KBapaTa;
% n300paXkaTh W PAcIO3HABATh ATH YETHIPEXYTOMBHUKY; (HOPMYINPOBATh U JOKa-
= 3pIBATh YTBEPKACHMS 00 MX CBOMCTBAaxX W MPU3HAKAX; PEIATh 33/Ia41 HA BBIYHC-
A 8x-
= KoHTponbHas pabota Nel 1 JIeHHe, JO0Ka3aTeNbCTBO W MOCTPOCHHE, CBSA3AHHBIC C STUMHU BUJIAMH YETHIPEX
-~ YIOJIbHUKOB; OOBSICHSTH, KAKHE JJBE TOYKU HA3bIBAIOTCS CUMMETPHIHBIMH OTHO-
CHUTEJIBHO MPSMOM (TOUKH), B KAKOM ciTydae (pUIrypa Ha3bIBaeTCs CUMMETPUIHOM
OTHOCHTEIIBHO MPSIMOH (TOYKH) M YTO TaKOE OCh (LIEHTP) CUMMETPHUH (DHTYPBI; TIPH-
BOJIUTH TPUMEPBI PUTYP, 00JIAJAIOMINX OCEBOH (IIEHTPAIbHON) CHMMETpHEH, a
TaKKe NPUMEPBl OCEBOM M LIEHTPAJIbHON CUMMETPHH B OKpY)Karowled Hac 00-
CTAHOBKE.
14 [1no1maae MHOrOyroJabHUKa 2 OOBSICHATD, KaK MPOU3BOAUTCS M3MEPEHHE IUIONaaeii MHOroyronsuukos; | 1,2.3.4,5.6,7,8
(dbopMynIupoBaTh OCHOBHBIE CBOMCTBA IUIOMIAAEH M BBIBOJUTH C UX IOMO-
. [momaau mapannenorpamma, 6 mplo  GOopMyJBl IIIOMIAAEH NPSAMOYTOJIbHHKA, IapajiesiorpaMma, Tpe-
§ TPEYrojbHUKA U Tpaneuunu yFOHBHHKa,TpaHeHHH;(pOpMYHHPOBaTB U JTOKa3bIBaTh TCOPEMY 00 oTHO-
= Teopema ITugaropa 3 LIEHUH TUIOIIA/IeH TPEyrojdbHUKOB, UMEIOLINX 110 PaBHOMY yriy; Gopmy-
= JMpOBaTh U JI0Ka3biBaTh Teopemy lludaropa n oOpaTHyio eif; BBIBOIUTDH
= Pemenue 3anau 2 ¢dopmyny 'epoHa [uIs TUTONIAI TPEYTOJBLHHUKA; PEUIaTh 3a/1a4d Ha BBIYHC-
JIEHWE W JI0Ka3aTelIbCTBO, CBSI3aHHBIC ¢ GopMyIaMu IOl U TEOPEeMOH
KontponsHast pabora No2 1 ’ Gopmy P
[Tudaropa.
! . 19 Omnpenenenne HOX00HBIX 2 OOBSICHATH TOHSTHE MPOMOPIMOHAIBHOCTH OTpe3KoB; Qopmynuposats | 1,2.3,4,5,6,7,8
; % b B TPEyroJLHUKOB olpeaeneHus NoA0OHBIX TPEYroJIbHUKOB U K03 dunmenta nmogobdus; ¢op-
2 o : 5
s = £ 4 TlpusHakW  moxobms  Tpe- 5 MYJIMPOBAaTh U JIOKA3bIBATH TEOPEMBI: 00 OTHOIIEHHUH TUIOIIAICH MTOJOOHBIX
-

YTOJIbHUKOB

TPCYroJIbHUKOB, O IMPU3HAKaAX HOﬂO6Hﬂ TPCYroJIbHUKOB, O cpeﬂHeﬁ JIMHHUHA




KontponsHas pabora Ne3

[Ipumenenue momobust K J0-
Ka3aTelbCTBY TEOpEeM U pe-
LIEHUIO 3a7a4

CooTHoLIEHUST MEXAY CTOPO-
HaMM U yIJIaMU NIPSMOYTOJIb-
HOT'O TPEYroJIbHUKA

KonTponbnas padota Ne4

TPEyrolibHUKa, O TMepPEeCeYeHUN MeJMaH TpPEyrojbHUKA, O Mpo-
MOPIIMOHATIBHBIX OTPE3KaxX B MPSIMOYTOJILHOM TPEYroJIbHHKE; OOBSICHATS,
YTO TAaKOE METOJ To/I00us B 3a/1a4yaX HA MOCTPOCHKE, U IPUBOIUTH TIPUME-
pbl IIPHUMEHEHHUS 3TOTO METO/Aa; OOBACHATh, KaK MOXKHO HCIIOJIb30BaTh
CBOWCTBA TMOJOOHBIX TPEYTOJLHIUKOB B H3MEPHUTEIILHBIX paboTax Ha MeCT-
HOCTHU; OOBSCHAThH, KAK BBECTU IMOHSITHE MOJOOUS ISl MPOU3BOJIBHBIX (U-
ryp; (GOopMyIHUpOBaTh OINpPEICICHUE U WLIFOCTPUPOBATh IOHATHUS CHHYCA,
KOCHHYCa M TaHT€HCa OCTPOrO YIJia MPSIMOYTOJBHOTO TPEYTOJIbHUKA; BbI-
BOOIUTH OCHOBHOC€ TpI/IFOHOMCTpI/I‘ICCKOC TOXICCTBO W 3HAYCHUA CI/IHyca,
KocuHyca u TaHreHca ais yrioB 30°, 45°, 60°; pemath 3a1auu, CBSI3aHHBIC
€ TI0JI00MEM TPEYTOJbHUKOB, JUIS BEIYUCIICHHS 3HAYCHUN TPUTOHOMETpHYC-
cKkuX (YHKIUH HCIOJH30BATh KOMIBIOTEPHBIC TPOTPAMMEI.

17 | KacarenbHas K OKpY>KHOCTH HccnenoBats B3aMMHOE PACIIONIOKEHHE TIPSIMON U OKpyxkHOCTH; hopmynu- | 1,2,3,4,5,6,7,8
pOBaTh OIpe/ieIeHHe KacaTeIbHOM K OKPYKHOCTH; GOPMYIHPOBATh U TOKa-
LleHTpasibHbIE M BIHCAHHBIC 3bIBATH TEOPEMBI: O CBOHCTBE KACATENBHOM, O TPU3HAKE KACATETLHOM, 00
YT OTPE3KaX KACATENBHBIX, MPOBEAEHHBIX M3 OZIHOMH TOHKH; bopMyITHpPOBATH
HOHSATHS [IEHTPAIBLHOTO YIJIa M IPaayCHON MEpBI JAYyTH OKPYKHOCTH; (Bop-
MyJIHPOBATh U JI0Ka3bIBaTh TEOPEMBI: O BIIMCAHHOM YTJ€, O MPOM3BEICHUH
UYeTtsipe 3aMeyaTeNbHbIE TOY- .
OTPE3KOB MEPECEKAIOIIUXCS XOP/I; (HOPMYIUPOBATh U I0KA3bIBATH TEOPEMBI,
4 KM TPEYTOIbHIKA CBSI3aHHBIC C 3aMEYATENbHBIMU TOYKAMU TPEYTOJIbHHKA: O OHMCCEKTpHCe
5 Brnmcannas u  omucaHHas yIJia |, Kak CJIEICTBHE, O TIEPECCUCHUH OUCCEKTPUC TPEYTOJIbHHUKA; O Cepe-
= OKPYX HOCTH JWHHOM MNEPHEHAUKYISAPE K OTPE3KY M, KaK CIEACTBUE, O INEPECECUCHUU
i CepeIMHHBIX IEPIESHIUKYIISIPOB K CTOPOHAM TPEYTOJIbHHKA; O HEePECeUCHHN
Y BBICOT TPEYrOJIbHUKA; (POPMYIHPOBATH ONpPEICICHHsI OKPY)KHOCTEH, BITH-
é Penrenue 3amau CaHHOW B MHOTOYTOJIbHHK M OIHMCAHHOH OKOJIO MHOTOYTOJIbHHUKA; (HOpMy-
JUPOBaTh M JOKA3bIBaTh TEOPEMbL: 00 OKPY)KHOCTH, BIIMCAHHOH B Tpe-
YTOJIBHHUK; 00 OKPY)XHOCTH, OIMIMCAHHOH OKOJIO TPEYroJbHHKA; O CBOMCTBE
CTOPOH OIMCAHHOTO YETHIPEXYTOJbHUKA; O CBOWCTBE YIJIOB BIHCAHHOTO
4eTHIPEXYTONbHUKA, PEIIaTh 33aJa4d Ha BBIYUCICHHE, J0KA3aTEIbCTBO H
KonTponbnas padorta Ne5
MIOCTPOEHHE, CBSI3aHHBIE C OKPY)KHOCTBIO, BIIUCAHHBIMH W OINHUCAHHBIMH
TPEYTOJbHUKAMH M YETHIPEXYTOIbHUKAMH; MCCIIEI0BATh CBOMCTBA KOH(M-
rypaiuii, CBSI3aHHBIX C OKPY)KHOCTBIO, C MOMOIIBI0 KOMITBIOTEPHBIX MPO-
TPaMM.
PR 4 | YeTbIpeXyroJbHUKH. 1,2,3,4,5,6,7,8
2 . 5
cegs3 3 [Inomaau MHOTOYTOJIBHUKOB.
REE g
= L ™M
= A [TooGHBIE TPEYTONBHUKH.




OKpy>XHOCTb. 1
UTOIO | 684 | K.p.-5
9 kaacc
Koa- Koa- OcHOBHBIE HANIPABJICHUS
OcHOBHbBIE BHJIBI 1eITEJIbHOCTH .
Paznen BO TeMbl BO . . BOCIIUTATEJbHOM Jes-
o0yuamomuxcs (Ha YypOBHe YHHBEPCATbHBIX YUeOHBIX JIeiiCTBHIA)
YacoB YacoB TeJbHOCTH
8 [TonsiTue BexTOpa 2 dopMynHpOBaTh ONPEACIICHUS U UIUTIOCTPUPOBATH MOHATHS BEKTOPA, 1,2,3,4,5,6,7,8
- CrnoxeHne 1 BEIYUTAHHUE 3 €ro AJUHBI (MOYJIs1) BEKTOPA, KOJUTMHEAPHBIX BEKTOPOB, PABHBIX BEK-
é. BEKTOPOB TOPOB; MOTHUBHUPOBATh BBEJICHUE NIOHATUN U IEVCTBHUIA, CBSA3aHHBIX C
[=]
> VMHOXK€EHHE BEKTOpa Ha 3 BEKTOPAMH COOTBETCTBYIOIIMMH NMPUMEPAMHU, OTHOCSIIUMCS K (hU3H-
pﬂa ypcno. IIpuMeHeHne BeEK- YECKUM BEKTOPHBIM BEITUYMHAM; IPUMEHSITh BEKTOPBI U ACHCTBHS HAJT
TOPOB K PEIIECHHMIO 3a1a4 HUMHU TPU PEIICHUN T€OMETPUYECKHX 3a]1a4
10 Koopaunats! BekTopa 2 OOBACHATH U WILTIOCTPUPOBATH MTOHATHE MPSIMOYTOJIBHON CUCTEMBI 1,2,3,45,6,7,8
[Ipocreiimue 3anaun B 2 KOOpJMHAT, KOOPJUHAT TOUKH U KOOPJUHAT BEKTOPA; BHIBOAUTH U HC-
KOOpJIMHATAX MOJTL30BATh NIPU PEIICHUH 331249 (hOPMYIIBI KOOPIUHAT CEPETUHBI OT-
= YpaBHEHHS OKPYKHOCTH U 3 pe3Ka, JUIMHBI BEKTOpa, PACcCTOSHUS MEX]Y IBYMsI TOUKaMH, ypaBHe-
éf E IPSIMON HUS IPSIMON ¥ OKPY>KHOCTH.
° = Pemenne 3amaq 2
= g KonTtponsnas pabora Ne3 1
=
= . 11 Cunyc, KOCUHYC, TAHT€HC, 3 DopMynHUpOBATH U WILTIOCTPUPOBATH ONPEENICHHS CUHYCA, KOCUHYCA U 1,2,3,45,6,7,8
g
% & 5 . E KOTaHT€HC yTJIa TaHTeHca ¥ KoTaHreHca yriioB ot () 1o 180°; BEIBOAUTH OCHOBHOE TPUTO-
§~ - % g E ] CoOTHOIICHUS MEXKTY 4 HOMETPHUYECKOE TOXKIECTBO U (POPMYIIBI IPUBEACHHS; POPMYITHPOBATH
2 E E g 3 CTOPOHAMH U YTIIAMHU TpPe- 1 JIOKa3bIBaTh TEOPEMbI CHHYCOB ¥l KOCHHYCOB, TPUMEHSTH UX TIPH pe-
g = g g yrOJIbHUKA [ICHUU TPEYTOJIBLHUKOB; OOBSICHATH, KaK UCTIOJIL3YIOTCS TPUTOHOMETPH-
= CKansipHO€E ITPOU3BEACHUE 2 yeckre (opMyIIbl B UI3MEPUTENBHBIX Pab0Tax Ha MECTHOCTH; (POpMYIIH-




BEKTOPOB

Pemrenue 3amau

Konrponsnas padora Ne5

pOBaTh OIPENEIICHNUS YIiIa MEKAY BEKTOPAMH U CKaJISIPHOT'O IIPOU3BEE-
HUS BEKTOPOB; BEIBOJUTH (POPMYITY CKAJSIPHOTO IIPOU3BEICHHS Yepe3
KOODPJIMHATHI BEKTOPOB; (hOPMYIHUPOBATh M 0OOCHOBBIBATH YTBEP)KICHHE
0 CBOMCTBaX CKAJIIPHOI'O IIPOU3BE/ICHUS; CII0Ib30BaTh CKASIPHOE IPO-
M3BE/ICHUE BEKTOPOB MPU PELICHUH 3a/1a4.

12 [IpaBunbHBIE MHOTO- dopmyIMpoBaTh ONPESIICHHE MMPAaBHIIBHOTO MHOTOYTroJbHuKa; hopmy- | 1,2,3,4,5,6,7,8
= YTOJIbHUKU JMPOBATH U OKA3BbIBATH TEOPEMBI 00 OKPYKHOCTSIX, OIHMCAaHHOH OKOJIO
é % JliviHa OKPY>KHOCTH U MPaBUIHLHOTO MHOTOYTOJIbHHUKA U BIIMCAHHOM B HET0; BHIBOJUTH U UC-
X = TUIOMIAIb Kpyra MOJIb30BATh (POPMYJIBI JJIsl BBIYHCIICHUS TIOMIA N TPABUIBHOTO MHOTO-
5 % Pemenwne 3amau YTOJIbHUKA, €r0 CTOPOHBI M Painyca BIUCAHHOW OKPYKHOCTH; PelllaTh-
g Kontponbnas padora No7 3a7a4M Ha IOCTPOEHHUE MPABIWIILHBIX MHOTOYTOJIbHUKOB; OOBSICHATH TTOHSI-
g S TUSI JUTMHBL  OKPY>KHOCTH U IUIOLIAX KPYyTa; BEIBOJUTH (POPMYIIBI 1151
= : BBIUUCIICHUS [UTHHBI OKPYKHOCTH U JUTHHBI yTH, TUIOINAIHN Kpyra u
= IUIOIIAN KPYTOBOTO CEKTOPA; MPUMEHSTH 3TH (POpMYJIbI IPU pEIICHUH
3a1ad.
8 IlonsaTtue nBM>KEHUS OOBACHATD, YTO TaKOE OTOOPAKEHHUE TUIOCKOCTH Ha Cce0s1 U B KAKOM 1,2,3,45,6,7,8

= [TapannensHbIil IepeHOC U ClTydae OHO Ha3bIBACTCS JIBUYKEHUEM TUIOCKOCTH; OOBSICHSATH, UTO TaKOE-

E TTOBOPOT oceBasi CHMMETpHUS, IIEHTpaTbHAs CHMMETPUS, TTapaJUIeNbHbIN IEPeHOC U

% Pemrenue 3amau MOBOPOT; 00OCHOBBIBATD, YTO ITH OTOOPAKEHHSI TNIOCKOCTH Ha ceOst

= I[IposepouHas paboTa SBIISIOTCS IBUKEHUSIMU; OOBSICHSITH, KAKOBA CBSI3b MEXTY JIBUKEHUSI-

a MU ¥ HAJIOXCHHUSIMH; HIUTFOCTPUPOBATH OCHOBHBICBUIBI JIBFDKCHUH, B

TOM YHUCJIE C TOMOIIbIO KOMIIBIOTEPHBIX MTPOTPAMM.

s 9 MHororpaHHuKH OOBACHATD, YTO 1;211(06 MHOTOTPaHHHUK, €r0 TpaHu, pEOpa, BEPILINHEI, 1,2,3,45,6,7,8
o JTUaroHaIN, KaKoi MHOTOTPAHHMK Ha3-Csl BBITYKJIBIM, UTO Takoe N-
@ yroJjbHas Mpu3Ma, e€ OCHOBaHUs, OOKOBBIC TPaHHU U OOKOBEIE pEOpa,
- Kakas mpru3Ma Ha3bIBAaeTCs MPSAMOU M Kakasi HaKJIOHHOM, 4TO TaKoe
: BBICOTA TMPU3MBI, KaKas MPU3Ma Ha3bIBACTCS MapalICIICTUIICIOM U
= KaKoM MapaJuieNienune/] Ha3bIBaeTCsl MPSIMOYTOIbHBIM; (POpPMYITHPO-
2 BaTh U 0OOCHOBBIBATh YTBEPKICHHS O CBOMCTBE qUaroHaien napasie-
% Jenurnena u o0 KBaJpare quaroHalyd IpsIMOYTrOJIbHOTO Mapaieenurie-
@ J1a; OOBSICHSTH, YTO TaKOe 0O0bEM MHOTOTPAaHHHUKA; BEIBOJUTH (C MO-
E ] Motikto npuHImna Kasanbepn) (bOpthHy 00BEMa MPSIMOYTOILHOTO
= = Tena u moBepXHOCTH Bpa- napajuresienumne1a; 00bICHATh, KAKOH MHOTOIPAHHUK — ITUPaMUIa, YTO
§ g LICHUS TaKoe OCHOBaHME, BEpIINHA, OOKOBBIE IPaHu, OOKOBBIE PEOpPa M BHICO-
=S Ta NUPaMUJIbl, KaKasi MIpamMuia mpaBHIbHas, 4TO Takoe anodema mnpa-




BUWJIBHOM MUPaMUAbI, IPUBOAUTE (OPMYITYy 00bEMA MUPaMUIBL; 0OBsIC-
HSITh, KAKOE TEJI0 Ha3bIBACTCS IWJIMHIPOM, YTO TAKOE €ro OCh, BHICOTA,
OCHOBaHMS, paanyc, O0KOBas MOBEPXHOCTH, 00pa3yloIue, pa3BépTKa
OOKOBOIA MOBEPXHOCTH, KAKUMH (DOPMYJTaMU BBIPAXKAIOTCST 00BEM H TLIO-
11316 OOKOBOM OBEPXHOCTH LMIIMHIPA; OOBSICHSATH, YTO TAKOE KOHYC, YTO
TaKOE €ro 0Ch, BHICOTA, OCHOBaHUE, OOKOBAst IIOBEPXHOCTh, 00pa3yIoIIue,
pa3BEpPTKa OOKOBOIT TOBEPXHOCTHU, KAKUMH (POPMyTIaMH BBIPAKAIOTCS 00b-
€M KOHYCa U IIOIIA/(b OOKOBOM MOBEPXHOCTH; OOBSCHATH, KaKasi IIOBEPX-
HOCTB Ha3bIBaeTCsI CPEePOil M KaKoe TEJI0 HA3-Csl [IIapOM, YTO TaKOE PAINYC
U uaMeTp cdepsl (1mapa), Kakumu GopMyIaMH BEIpaXKaroTcs 00bEM
mapa 1 miomap chepsl; n300pakaTh U PacIio3HaBaTh HA PHCYHKAX
TPH3MY, TAPAUICNICIUIIC], TUPAMUTY, IMIIMHAP, KOHYC, mIap.

00 akcuomax
MJIAHUMETPHH

[Ipencrasnenue o cucreme
aKCHOM IIJITAHUMETPUU U
AKCMOMAaTHU4YCCKOM METO-
1e.

006 akcroMax reoMeTpHuH.

1,2,3,45,6,7,8

IMoBTOpEHHE.
Pemenue 3agau

Tpeyronpuuk. [IpusHaku
paBeHCTBA U MOJA00US Tpe-
YTOJBHUKOB.

Yerbipe 3aMeyaTenbHbIe
TOYKH TPEYrOJIbHUKA.
CBoiicTBa OUCCEKTpUC U
MeJMaH TPeYroJbHUKa.

[IpssMoyTONBHBIN Tpe-
yronsHuk. Teopema [1u-
(haropa. CBOICTBA BBICOT.

Paznuunbie hopmysbl 11
BBIYHCIICHUS TIOIIAIU
TPEYrOJIbHUKA.

TeopeMbl CHHYCOB H KO-
CHUHYCOB

YetbipexyronbHuku. [Ipu-
3HAKU U CBOMCTBA Napa-

1,2,3,45,6,7,8




Jeynorpamma, KBajapara,
MPSIMOYTOJIbHHKA, poMOa.

IlenTpanbHble U BIIMCaH- 1
Hble yriibl. CBOMCTBA Ka-
CaTEeJIbHOM U CEKYIIEH.

Bnucannas u onrcannast 1
OKPY>KHOCTH.
[Tnomaau MHOTOYTOJIBHU- 1

koB. CpenHsist TMHUS Tpe-
YroJbHHUKA U TPANCLHH.

HUTOT'O 68 u

COI'JTACOBAHO
[IpoTokoit 3aceqaHust METOIMIECKOTO
o0beTMHeHNS yuuTenei pusnko-
matemaruyeckoro nukia COII Neb
ot 26.08.2024 roma Ne 1
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