IIpunoxenue
K OCHOBHOM 00111€00pa30BaTeNbHON NPOrpaMMe OCHOBHOTO 00111ero o0Opa3oBaHus,
yTBepxkAeHHOM npuka3zoM Nel87-ox ot 01.09.2017 r.

MynurunanpHoe 001e00pa3oBaTeIbHOE OI0IKETHOE YIPEIKICHUE
«Cpennsist o0meoopaszoBarenbHast mkona «Kynposckuit ieHTp oOpazoBanust Noly
(MOBY «COII «Kynposckuii IO Nely)

PaGouyas mporpamma no npeaMery
MaremaTuka (Aaredpa; I'eomeTpusi)
7-9 kaace

YPOBEHb OCHOBHOT'O O0IIEro 00pa3oBaHUs
CPOK peanu3anuu 3 roja

CocraBuna:
Mapeesa ['annna FOpbeBHa,

YUUTCIIb MAaTCMATUKU

2020 r



IlnanupyemMble pe3yjibTaThl 0CBOCHUSI Y4eOHBIX NPeIMeTOB

HporpaMMa oOecrneynBaeT JOCTHKCHHUC CIICAYIOIMUX PC3YJIbTATOB

JIUUYHOCMIHblE:

1)

2)

3)

4)

5)
6)
7)
8)

9)

1)

2)

3)

c(hOpPMHUPOBAHHOCTh OTBETCTBEHHOTO OTHOLIEHUSI K YYEHHUIO, TOTOBHOCTh U
CIIOCOOHOCTH, 00YJarOMMXCs K CAaMOPA3BUTHIO U CaMOOOPAa30BaHMUIO HA OC-
HOBE MOTHBAITMH K 00YUYEHHUIO U TIO3HAHUIO, BEIOOPY JAalIbHEHIIero oopa3oBa-
HUs Ha 6a3e OPUEHTHPOBKU B MUpE Tipodeccuii 1 mpodecCHOHATBHBIX MPe-
MIOYTEHHUI, OCO3HAHHOMY NOCTPOEHUIO MHIWBUIYAIbHONW 00pa30BaTEIbHOMN
TPACKTOPUU C YUETOM YCTOMYUBBIX MO3HABATEIBHBIX HHTEPECOB;
c(OPMHUPOBAHHOCTh 1LIEIOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOILEIO CO-
BPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKH U OOIIECTBEHHOM MPAKTUKHU;
c(hOpMHUPOBAHHOCTh KOMMYHUKATUBHON KOMIIETEHTHOCTHA B OOLIECHUH U CO-
TPYJHUYECTBE CO CBEPCTHUKAMH, CTAPIIMMH M MIIAIINMH, B 00pa3oBaTelb-
HOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIEIOBATEILCKOM, TBOPUYECKOU U
JIPYTUX BUJAX JACATCIBHOCTH;

yYMEHHE SICHO, TOYHO, TPAMOTHO U3JIaraTh CBOU MBICIH B YCTHOM M MUChMEH-
HOM pedu, MOHUMATh CMBICI TTOCTABJICHHON 3aJlayH, BHICTpAaUBaTh apryMEH-
TaIUI0, IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHIL;

IpEeCTaBICHUE O MaTEMaTUYECKOI HayKe Kak cepe YeT0BeUEeCKON 1eATeb-
HOCTH, 00 3Tanax e€ pa3BUTHs, O €€ 3HAUMMOCTH /ISl Pa3BUTHS LIMBUIIU3ALUY;
KPUTUYHOCTH MBIIIUICHHUS, YMEHUE PACIIO3HABAThH JIOTHUECKH HEKOPPEKTHBIC
BBICKa3bIBaHUS, OTIIMYATh TUTIOTE3Y OT (PaKTa;

KPEaTUBHOCTD MBIILJICHUS, MHUIIMATUBA, HAXOTYMBOCTh, AKTUBHOCTh TIPH pe-
IICHUHY aJNTreOpandecKux 3aJ1ady;

YMEHHE KOHTPOJMPOBATh MPOLIECC M pe3ysbTaT Y4eOHONM MaTeMaTH4ecKOu
JesITeNIbHOCTH;

CIIOCOOHOCTh K AMOLIMOHAJILHOMY BOCTIPUSATHIO MAaTEMATUYECKUX OOBEKTOB,
3aJ1a4, PEIUICHUM, PACCYKIECHUM.

Memanpeomemuule:

YMEHHUE CaMOCTOSITEJIbHO TJIAHUPOBATh AJIbTEPHATUBHBIC MYyTH JOCTHIKEHUS
1esei, 0Co3HaHHO BhIOMpaTh Hambosee A((PEeKTUBHBIE CIIOCOOBI PEIICHUS
y4eOHBIX U TO3HABATEIIHHBIX 337124,

YMEHHE OCYILECTBIATh KOHTPOJIb MO PE3yNbTaTy U MO crocoly AecTBUs Ha
YPOBHE MPOU3BOJILHOTO BHUMAHUS 1 BHOCUTH HEOOXOAUMBIE KOPPEKTHUBBL
YMEHHE aJeKBAaTHO OILICHWBATH MPABWIBHOCTH WM OMIMOOYHOCTH BBHITIONHE-
HUsl y4eOHOU 3a71auM, €€ 0ObEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXK-
HOCTH €€ PEIIECHHUS;



4) 0CO3HAHHOE BJIAJICHHC JIOTHYSCKUMH JICHCTBUSIMH OIPEACICHUS MOHSITHM,
00001IIeHAsI, YCTAHOBJICHUS aHAJIOTH, KJacCU(UKAIIMU Ha OCHOBE CaMOCTO-
ATEIILHOTO BHIOOpAa OCHOBAaHUHN U KPUTEPHUEB, YCTAHOBIIECHUS POJIO-BUIOBBIX
CBSI3CH;

5) yMeHHe yCTaHaBJIMBATh MPUYMHHO-CJICICTBCHHBIC CBSI3H; CTPOUTH JIOTHYE-
CKO€ pacCyKJeHue, yMo3aKkioueHne (MHAYKTHBHOE, TeTyKTUBHOE U 110 aHa-
JIOTUH) 1 BBIBOJIBI,

6) yMmeHHue co3/1aBaTh, IPUMEHSITH H MPEOOPA30BHIBATH 3HAKOBOCUMBOJIMYECKUE
CpeICTBa, MOJICTTH U CXEMBI JIJIS PEIICHHS yIeOHbBIX U TO3HABATEIIbHBIX 33/1a4;

7) yMEHHE OPraHH30BBIBATH Y4EOHOEC COTPYIHUYECCTBO U COBMECTHYIO JICATCIIb-
HOCTb C YUUTEIIEM U CBEPCTHUKAMU: OINIPEACIIATH IIEJIH, paclipeiesieHue PyHK-
U ¥ poJie y4aCTHUKOB, B3aUMOJICUCTBHE U O0IIIHE CIIOCOObI pabOThI; yMe-
HUEe paboTaTh B TPYIIIS: HAXOIUTH OOIIee PEIICHNE U pa3pemaTh KOHMOIUKTHI
Ha OCHOBE COTJIACOBAHWSI MO3WIINK M y4ETa HHTEPECOB; CIyIIaTh MapTHEPA;
dbopMyIHpOBaTh, APTYMEHTHPOBATH M OTCTAUBATh CBOE MHCHHUC;

8) cdopmMupoOBaHHOCTH YUCOHON M OOIICTIOIB30BATEIIBCKOW KOMIICTCHTHOCTH B
00JIaCTH HMCIOJIb30BaHUA HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJO-
ruil (MKT-koMneTeHTHOCTH);

9) mnepBoHAYATbHBIC MPEACTABICHUA 00 HISAX U O METOAAaX MaTeMaTHKH Kak 00
YHUBEPCAITBHOM SI3bIKE€ HAYKH U TEXHUKHU, O CPEICTBE MOJICTUPOBAHUS SIBJIC-
HHI ¥ TTPOLIECCOB;

10) ymeHMe BUIETh MaTEeMaTHYECKYIO 3a/1adyy B KOHTEKCTE MPOOJIEMHOM CUTYya-
MY B PYTUX TUCHUTIINHAX, B OKPYKAIOIIEH )KU3HU;

11) yMeHue HaXOIUTh B Pa3IMUHBIX MCTOYHUKAX MH(POPMAIMIO, HEOOXOIMMYIO
JUTSL pelieHus MaTeMaTHYECKUX MPoOJieM, U TPEACTABIATh €€ B MOHATHOMN
dbopme; MpUHUMATh PEIICHUE B YCIOBUSIX HEMOJIHONW M M30BITOYHOM, TOUHOU
U BEPOSITHOCTHOM MHOpMAIIHH;

12) yMeHHE TTOHUMATh W UCIIOJIb30BaTh MAaTEMAaTHYCCKUE CPECTBA HATJIAIHOCTH
(pUCYHKH, YEPTEKHU, CXEMBI H JIP.) TSl WIUTFOCTPAINK, HHTEPIIPETAIINH, apTy-
MEHTAINH;

13) yMeHue BBIABUTATH THUIIOTE3BI MPHU PEIICHUH YYeOHBIX 3a7a4 M MMOHMMATh
HEO0OXOMMOCTh UX TIPOBEPKH;

14) ymeHue MPUMEHSTh UHAYKTUBHBIC M ICAYKTUBHBIC CIIOCOOBI PaCCyXICHHH,
BUJICTh PA3IUYHBIC CTPATETUN PEIICHUS 3a/1a4;

15) moHMMaHKEe CYITHOCTH aJrOPUTMHUYCCKUX MPEIMUCAHUI U YMEHHE JIeHCTBO-
BaTh B COOTBETCTBUU C MPEIJIOKCHHBIM aITOPUTMOM;

16) yMeHHME caMOCTOSATEIBHO CTaBUThH 1IEJIM, BEIOMpPATh M CO31aBaTh ajrOPUTMBI
JUTSL pelieHusl yueOHbIX MaTeMaTUYECKUX MPo0eMm;



17) ymeHwMe MIaHUPOBAThH M OCYIIECTBIISITH JISATEIIbHOCTD, HAIPABJICHHYIO Ha pe-
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2)

3)

4)

5)

6)

7)

8)

9)

IIEHUE 33/1a4 UCCIIE0BATENbCKOI0 XapaKTepa.

npeomemmnuwle:

YMEHHE paboTaTh C MATEMATUYECKUM TEKCTOM (CTPYKTYypUPOBaHUE, U3BIICYE-
HUE HE0OX0IMMOM HH(OPMALIUK), TOYHO U TPaMOTHO BBIPaXKaTh CBOU MBICIIH
B YCTHOW M TUCHbMEHHON peUH, MPUMEHSS MaTEMAaTHUYECKYI0 TEPMUHOJIOTHIO
U CHUMBOJIMKY, MCIIONb30BaTh PA3IMYHbBIC SI3bIKK MATEMaTHKH (CJIOBECHBIH,
CUMBOJINYECKUH, TpaduyecKkuii), 000CHOBBIBATH CYKIEHUS, TPOBOAUTDH KIIac-
cuduKaInio, J0Ka3bIBaTh MAaTEMAaTHUECKHUE YTBEPKICHHUS;

BJIaJIeHUE 0a30BBIM MOHATUHHBIM alllapaToOM: UMETh IIPEACTABICHUE O YUCIIE,
BJIaJICHUE CUMBOJIBHBIM SI3BIKOM aJreOpbl, 3HAHUE 3JIEMEHTAPHBIX (PYHKLIHO-
HaJIBHBIX 3aBUCUMOCTEN, POPMHUPOBAHUE MIPEICTABICHUM O CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B PEATbHOM MHPE U O Pa3IMYHbIX CIOCO0aX WX H3yUdeHUs,
00 0COOEHHOCTSIX BBIBOJIOB U MPOTHO30B, HOCSIINX BEPOSTHOCTHBIA Xapak-
Tep,

YMEHHE BBITIOJHATH aredpandeckue mpeoOpa3zoBaHusl palliOHATBHBIX BhIpa-
KEHHM, MPUMEHATh UX JJIS pelIeHUs Y4eOHbIX MaTEMaTHUYECKUX 3a/a4 U 3a-
Ja4, BO3HUKAIOIIMX B CMEXHBIX YUEOHBIX IIpEeIMETax;

YMEHHE MO0JIb30BaTHCS MAaTEMATHUYECKUMHU (POPMYJIaMU U CAaMOCTOATEIBHO CO-
CTaBJIATH (POPMYJIbI 3aBUCUMOCTEN MEX1y BEIMYMHAMM Ha OCHOBE 0000111e-
HUS 9aCTHBIX CIIy4aeB U HKCIIEPUMEHTA;

YMEHHE pelaTh JMHEHHBIC ¥ KBaIpaTHbIC YPAaBHEHUS U HEPABEHCTBA, a TAKKE
MPUBOJUMBIC K HUM YPaBHEHHSI, HEPABEHCTBA, CUCTEMBI; IPUMEHSTH Tpadu-
YeCKUE MpPEJICTaBICHUs IJIsl PeIleHUsT U MCCIeO0BaHUs YpaBHEHMH, Hepa-
BEHCTB, CUCTEM; IPUMEHSTH MMOTYYEHHbIE YMEHUS JIJIs pEIICHUs 3a1a4 U3 Ma-
TEMaTHKHU, CMEKHBIX IIPEIMETOB, IPAKTUKU;

OBJIAJICHUE CUCTEMOW (PYHKIIMOHAJIBHBIX MOHATHH, (YHKIHMOHAIBHBIM S3bI-
KOM M CHMBOJIMKOH, yMEHHE CTPOUTH Tpaduku (YHKIIHH, OMUCHIBATH UX
CBOICTBa, UCIIOJIb30BaTh (PYHKIIMOHAIBHO-TpadUIeCKIe TPEACTABICHUS IS
OTMCaHUs U aHAJIM3a MAaTEMaTHUECKUX 3a7a4 U pealbHBIX 3aBUCHMOCTEH;
OBJIaJICHHE OCHOBHBIMHU CIOCOOAMHU MPEICTaBICHUS M aHAU3a CTaTHCTUYE-
CKUX JIaHHBIX; YMEHHUE PellaTh 33Ja4i Ha HaAXOKJICHHE YaCTOThI U BEPOSATHO-
CTH CITy4ailHbIX COOBITUH;

yYMEHHE MPUMEHATh U3yUYEHHbIC TIOHATHUS, PE3yJIbTaThl U METObI MPH pellie-
HUM 33/1a4 W3 Pa3IUyYHBIX pa3/esioB Kypca, B TOM 4YHCIE 3a7ay, HE CBOJS-
IIUXCS K HEMOCPEACTBEHHOMY MTPUMEHEHUIO U3BECTHBIX alITOPUTMOB;
oBJIaJicHHe 0a30BBIM MOHITHIHBIM alapaToM 1O OCHOBHBIM pa3zeiiaM Co-
JiepXKaHus; IPEACTaBIEHNE 00 OCHOBHBIX U3y4aeMbIX MOHATHUAX (YUCIIO, T€O0-



MeTpuueckas (urypa, BEKTOp, KOOpJUHATHI) KaK BaXXHEHIINX MaTeMaTuye-
CKMX MOJEJISIX, MO3BOJSIOIINX ONUCHIBATh U U3y4aTh PEaJIbHbBIE MPOLIECCHI U
SIBJICHUS;

10) ymenue paboTaTh ¢ T€OMETPUYECKUM TEKCTOM (aHAJIM3HPOBATh, M3BICKAThH
HEOOXOAMMYI0 MH(OPMAIIMIO), TOYHO U TPAMOTHO BBIPA’KaTh CBOU MBICIH B
YCTHOM M MUCBMEHHOU pe4Yr C NPUMEHEHHEM MAaTEMAaTHYECKON TEPMHUHOJIO-
'MW U CUMBOJIMKH, UCIIOJIb30BATh PA3JIMYHbIE SI3bIKK MATEMATUKH, IPOBOAUTH
KJaccupUKalny, JOTHYeCKre OOOCHOBAHUS, TOKAa3aTeNIbCTBA MaTeMaTuye-
CKMX YTBEPKICHH;

11) oBnageHNEe HABBIKAMH YCTHBIX, TMCHbMEHHBIX, MHCTPYMEHTAIBLHBIX BBIUUCIIE-
HUM;

12) oBiaieHEe TEOMETPUUCCKUM SI3BIKOM, YMEHHE HCIIONIB30BATh €T0 ISl OIUCa-
HUSI TIPEIMETOB OKPYKAIOIIETO MHPA, PAa3BUTHUE NMPOCTPAHCTBEHHBIX IMpEN-
CTaBJICHUUN U N300pa3UTENIbHBIX YMEHUI, TPUOOPETEHNE HABBIKOB T€OMETPH-
YECKUX IOCTPOEHNUN;

13) ycBoeHHE CHCTEMAaTHYECKMX 3HAHUN O TUIOCKUX (UTypax M UX CBOHCTBAX, a
TaK)K€ Ha HaIJSIIHOM YPOBHE — O MPOCTEUIINX NPOCTPAaHCTBEHHBIX TEJax,
YMEHUE IPUMEHATh CUCTEMAaTUYECKHUE 3HAHUSI O HUX ISl PELIEHUS] TE€OMETPH-
YECKUX M MPAKTUYECKUX 3a/1a4;

14) ymeHue U3MEpSITh JJIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, UCIOJIb30BaTh (op-
MYJIBI 17151 HAXOXKACHUS IEPUMETPOB, IUIOIIAIEH 1 00bEMOB reOMETPHUUECKUX
duryp;

15) yMeHue MPUMEHSTh U3Y4YCHHBIC TIOHSATHS, PE3YJIBTAThI, METOJIBI JJIsl PEIICHUS
3a/1a4 MPAaKTUYECKOT0 XapakTepa U 3a1a4 U3 CMEXHBIX AUCLUIUIMH C UCIIOJIb-
30BaHUEM NpPU HEOOXOJUMOCTH CHPAaBOYHBIX MaTEpPHANIOB, KaJbKYJIATOPA,
KOMIIBIOTEPA.

Conep:xanue yueOHbIX IIPeIMETOB

AJITEBPA 7-9 kiaacc
MartemaTuyeckuii a3bIKk. MaTeMaTuueckass Moaeab. YnuciioBele U aireo-

panueckue BolpakeHus. [lepemennas. Jlonmycrumoe 3HaueHue nepemenHon. Hemo-
IIyCTUMOE 3HayeHue InepemMeHHou. IlepBble mpencraBiacHUs O MATEMAaTUYECKOM
A3BIKE U O MAaTEMaTUYECKOW MOAENU. JInHEHbIE YpaBHEHUS C OTHOU NTEPEMEHHOM.
JIuHeliHble ypaBHEHN KaK MaTEMAaTHYECKHE MOJIEIIH peallbHbIX cuTyarui. Koopau-
HaTHasl IpsiMasi, BUJIbI IPOMEKYTKOB HA HEM.

JIuneitnas pynxumusi. KoopamnatHas miocKoCTb. AJITOPUTM OTBICKaHUS KO-
OpIUHAT TOYKU. AJITOPUTM TIOCTpOeHHs Touku M (a; b) B mpsimoyronpHO# cucTeme
KoopauHaT. JINHEMHOE ypaBHEHUE C IBYMs IEPEMEHHBIMHU. Pelienne ypaBHeHuUs ax



+ by + ¢ = 0. 'padux ypaBHEHUS. ANTOPUTM MOCTPOCHUS rpaduka ypaBHEHHS ax
+by + ¢ = 0. Jluneitnas ¢pynknusa. HezaBucumas nepeMenHas (apryMeHT). 3aBUCH-
Mas niepemeHHas. ['paduk nuHeitHoM dynkuuu. Hanbonblilee 1 HauMeHbIlIee 3Ha-
YeHUs JIMHEMHOW (QYHKIIMM Ha 3aIaHHOM IpoMexxyTke. Bo3pacranue u yObiBaHue
nuHelHou GyHkuuu. JIuneitnas @ynkius y = kx u ee rpaduk. BzaumHoe pacroso-
KEHHUE TPAPHUKOB JTMHEHHBIX (QYHKITHI.

Cucrtembl IBYX JIHHEHHBIX YPABHEHUH ¢ AByMsl nepeMeHHbIMH. Cuctema
ypaBHeHu#. Pemienue cuctembl ypaBHeHUWHl. ['paduyeckuit MeTon pemieHus cu-
CTEMBI ypaBHEeHU. MeToa nojctaHoBKH. Metop anredpandeckoro cioxenus. Cu-
CTEMBI JIBYX JIMHEHHBIX ypaBHEHHUH C ABYMS MEPEMEHHBIMU KaK MaTEMaTUYECKHE
MOJIEIH peabHbIX CUTYyallui (TEKCTOBBIE 3a7a4N).

Crenenp ¢ HAaTypaJbHbIM nokKa3artejgeMm. CreneHb. OCHOBAHHE CTEICHU.
[Tokazatens crenenn. CBOKMCTBA CTENIEHU C HATYPaJIbHBIM MOKA3aTelIeM. Y MHOKE-
HUE U JIEJICHUE CTENEeHEN ¢ OAMHAKOBBIMU MOKa3aTessMu. CTENeHb ¢ HyJIEBbIM IO-
Ka3aTeJeM.

Onuowiensl. Onepanuu Hajg ogHowieHamu. OnnouneH. Koagduiment of-
HowieHa. CtanapTHeIN BUJ ogHOUIeHa. [logoOHbIe oqHOUIeHbI. Cl0XKEHHE OQHO-
YJICHOB. Y MHOKEHHE OJHOWICHOB. Bo3BeneHne OAHOUYIEHA B HATypaJbHYIO CTe-
neHb. JleieHne OTHOWIEHA Ha OTHOYJIEH.

MHorouieHbl. ApupMeTHdecKHe ONepanuu HaJ MHOTo4JieHaMu. MHOTO-
yieHd. Ynensl MHorouseHa. JIByunen. Tpexuned. [IpuBenenue mogoOHbIX 4YJIEHOB
MHorowieHa. CTaHgapTHBIN BUJI MHOTOUWIeHa. Clo)KeHHe U BBIUUTAaHHE MHOTOYJIe-
HOB. YMHOXXEHUE MHOTOYJIEHA Ha OJHOWIECH. Y MHO)KEHHE MHOTOYJIEHA Ha MHOTO-
yiieH. KBagpatr cymmbl 1 kBagpat pasHoctu. PaznocTs kBaaparoB. PasHocTs kKyOoOB
U cyMMa Ky0OoB. JlenneHue MHOrowiIeHa Ha OJJHOUJIEH.

Pa3ji0:keHue MHOTO4IEHOB HA MHOUTeJH. BriHeceHue o01iero MHOXH-
Tenst 3a ckoOku. Crioco0 rpynnupoBku. PasnoxkeHne MHOTOUSIeHAa HA MHOXKHUTEIH C
MOMOILBIO (HOPMYJT COKPALIEHHOTO YMHOKEHHU S, KOMOMHALIMY PA3JTMYHbBIX IPHUEMOB.
Merton BeizienieHus OJIHOTO KBaapata. [lonarue anredpanyeckoit apoou. Cokpariie-
HUe anreOpanueckoil apodu. ToxkaecTBO. TOXKICCTBEHHO pPAaBHBIC BBIPAKCHMUS.
ToxaecTBeHHbIE TIPe0OpPa30BaAHUS.

®yukuus y = x%. Oynkuus y = x?, ee cBoiictea M rpaduk. OyHKIus y = -
X?, ee cpolicTBa u rpaduk. I'paduueckoe penrenne ypapaenuii. Kycounas QpyHKus.
Urenue rpaduxa dyakuun. O6macts onpeneneHus ¢pynakuun. [lepBoe mpencraiie-
HUE O HenpepbIBHbIX GyHKIMIX. Touka pa3pbiBa. Pa3bsicHeHue cwmbicia 3a-
nucu y = f(X). ®yHkunoHaabHass CUMBOJIHMKA.

Auareopandeckue apodu. Ilonsitue anreOpanueckoid Apodbu. OCHOBHOE
CBOMCTBO anredpanueckort apodu. Cokpaienue aaredpanueckux apoodei. Croxe-



HUE U BBIYUTaHHUE anreOpandeckux ApoOei. YMHOKEHUE U JeJeHue anreOpanye-
ckux npobeii. Bo3Benenue anrebpandeckoit npodu B cTeneHb. PannoHanbHOE BHI-
paxenue. PaninonanbHOe ypaBHEeHHE. PenieHre palimoHanbHbIX YpaBHEHU (TIE€pBbIe
npenacrapienusi). CTeneHb ¢ OTPUIATEIbHBIM 1EJIbIM IMOKA3aTEIEeM.

DyHKUUA Y = Vx. CBoiicTBa KBaJAPaTHOI0 KOpHA. PanmoHanbHbie ynca.
[ToHsiTE KBagpaTHOrO KOPHS M3 HEOTPULATEIBHOrO uucia. MppanuroHanbHbIE
ancia. MHOKECTBO AeiicTBHTEnbHBIX dncer. PyHkuus y =V X, ee CBOICTBA U rpa-
¢uk. Boemmykinocts ¢pynkiun. O0xacts 3HaueHni GyHKImu. CBONHCTBA KBaIpaTHBIX
kopHeil. [IpeoOpa3oBanue BbIpaKEHUN, COIEPKAIIUX ONEPALUIO U3BJICUECHUS KBa/I-
patHOro KOopHs. OCBOOOXKACHHE OT UPPAMOHAIBHOCTH B 3HaMeHaTese 1poou. Mo-
IyJb 1EUCTBUTENBHOIO yKciaa. ['paduk GyHKIMM y = | X | . ®opmyma \x2 = | X | .

Kpagparnunas pynkuus. @ynxnus y = K/X. ®ynknus y = ax?, ee rpadux,
cBorictBa. DdyHkIusA y = k/x, ee cBoiicTBa, rpaduk. ['unepbona. Acumnrora. Ilo-
crpoerne rpadukoB GyHkiui y = f (x+1), y= f(x)+m, y =f (x+I)+ m, y = - f(x), mo
u3BecTHOMy rpaduky ¢ynknuu y =f(X). Kamparueni tpexwien. Ksaapatuunas
¢bynkuus, ee ceorictea u rpaduk. [louarue orpannduennoi pynkuuu. [loctpoenue
U uYTeHHe TIpadUKOB KYyCOUHBIX (PYHKUMH, COCTaBICHHbIX U3  (PYHK-
muit y =C, y = kx+m, y =k/X, y = ax2 +bx+c, y =Vx, y = | X | . I'paduraeckoe pere-
HUE KBaJIPATHBIX YPABHEHUM.

KBaagpatnsbie ypaBuenusi. KBagpatHoe ypaBHeHue. [IpuBeaennoe (Hemnpu-
BEJICHHOE) KBajJpaTHOE ypaBHeHUe. [lonHoe (HemosiHOe) KBaJpaTHOE ypaBHEHHE.
Kopens kBagpaTHOro ypaBHeHus. PellieHrne KBaapaTHOTO ypaBHEHHSI METOJIOM pas3-
JIO’KE€HHUSI HA MHOYKUTEIHN, METOI0M BbIJIEJIEHUS TIOJIHOTO KBajipaTa. JIMCKpUMUHAHT.
dopMmyIibl KOPHEN KBaJIpaTHOro ypaBHeHus. [lapamerp. YpaBHeHue ¢ napaMeTpom
(HayaJbHbIE MTPEICTABICHUS ). AJITOPUTM PEILIEHUs pallMOHAILHOTO ypaBHeHus. bu-
KBaJIpaTHOE ypaBHEHME. MeToa BBEAECHHsS HOBOM IEpPEMEHHOU. PannoHanbHbIE
YpaBHEHUS KaK MAaTeMAaTHYECKUE MOJENIH PEAbHBIX cHUTyauuid. YacTHele ciyyau
dbopmyIibl KOpHEHN KBaJpaTHOTO ypaBHeHUs. Teopema Buera. Paznoxenue kBaapar-
HOTO TpeXWJIeHa Ha JHMHEHble MHOXKUTENM. MppalnmonanbHoe ypaBHeHue. Meroa
BO3BEJICHUS B KBaJparT.

HepaBencrBa. CBoiicTBa YHCIOBBIX HEpaBeHCTB. HepaBeHCTBO ¢ mepemeH-
HOW. PellieHrne HEPaBEHCTB ¢ IIEpEMEHHON. JIMHEHOE HEpaBEHCTBO. PaBHOCHIILHBIE
HepaBeHCTBA. PaBHOCHIIBHOE peoOpa3zoBaHue HepaBeHCTBA. KBaapaTHoe HepaBeH-
CTBO. AJITOPUTM peUIeHUs] KBaJpaTHOTO HepaBeHCTBAa. Bo3zpacraromias GyHKIuS.
VYoriBaromas ¢pynkuus. MccnenoBanue pyHKIMI HA MOHOTOHHOCTH (C UCITOJIb30Ba-
HUEM CBOMCTB YHCIIOBBIX HEPABEHCTB). [[prOIMKeHHbIe 3HaUEHU s IeHCTBUTEIIbHbIX
YKCeJl, MOTPEIIHOCTh MPUONMKEHUsI, TPUOIUKEHUE 10 HEIOCTAaTKy U M3OBITKY.
CranpapTHbIA BUJ YHCIIA.



PannoHa/ibHbIe HEPABEHCTBA M UX CUCTEeMBbI. JINHENHBIE U KBAIPATHBIC HE-
paBeHCcTBa (oBTOpeHue). ParmonansHoe HepaBeHCTBO. MeToa nHTepBanioB. MHo-
JKeCTBa M omnepanuu Haj HUMU. CucrteMa HepaBeHCTB. PemieHue cuctemsbl Hepa-
BEHCTB.

Cucrembl ypaBHeHuil. PalinoHanbHOE ypaBHEHUE C IBYMsI IEPEMEHHBIMM.
Pemenue ypaBHenus p(x; y) = 0. PaBHOCHIIbHBIE ypaBHEHUS C ABYMsI [IEPEMEHHBI-
Mu. DopmyIia pacCTOAHUA MEKIY IBYMS TOUKaMHU KOOPJAWHATHOU IUIOCKOCTH. [ pa-
¢uk ypaBHeHUS (X - )2 + (y -b)2 =r2. CucreMa ypaBHCHHIA C IBYMsI IEPEMCHHBIMH.
Pemenne cucremsl ypaBHeHu. HepaBeHcTBa U CHCTEMBI HEPABEHCTB C ABYMS IIe-
pEMEHHBIMU. MeTO/Ibl pellIeHHs CUCTEM YpaBHEHHH (METO/1 OICTAaHOBKH, aliredpa-
MYECKOTO CJIOKEHUS, BBEJCHUS HOBBIX INEPEMEHHBIX). PaBHOCHMIBHOCTH CHUCTEM
ypaBHeHUM. CHUCTEMBI YPABHEHUI KaK MaTEMATHYECKUE MOJEIH PEAIbHBIX CUTYya-
1005078

Yucaossie pynkuun. Oynknus. HezaBucumas nepemenHas. 3aBucumas Ie-
peMenHasi. Obnacth onpezencHus GyHkuu. EctecTBeHHas: 001acTh onpeaeieHus
¢ynkunn. O0nacte 3HaueHn GyHKuuA. CrocoObl 3a1aHnsd GyHKIUU (aHATUTHYe-
CKuii, rpaduyeckuil, TaOIUYHBINA, ciloBecHBI). CBolicTBa (yHKIMHA (MOHOTOH-
HOCTb, OTPaHUYEHHOCTh, BBITYKJIOCTh, HAUOOJbIlIEE U HAUMEHBIIIEE 3HAYEHUS, He-
npepsiBHOCTS). HMccnenoBanme dynkmmit: y= C,y=kx+m,y=kx2,y=x,
Vy = kix, y= | X | , Y =ax2+bx +c. YeTHble ¥ HeYCTHBIC GYHKIIMU. AJITOPUTM UCCIIe-
JOBaHUsl (PYHKIMU HA YETHOCTh. ['paduku yeTHOM U HedeTHoU ¢pyHKuui. CreneH-
Hasg (YyHKLUMS C HAaTypaJlbHbIM MOKa3aTejeM, ee cBoicTBa U rpaduk. CreneHHas
(GyHKUHS C OTPULATENBHBIM LIEJIBIM MOKa3aTesleM, €€ CBOMCTBa U rpapuk. OyHK-
st y = 3V x, ee cBoifcTBa M rpaduK.

IIporpeccuu. Yucnosas nocienoareabHOCTh. CrioCcOOBI 3a/1aHUST YHCITOBBIX
MOCJIEIOBATEIHLHOCTEH (aHATMTUYECKHUH, CIOBECHBIM, PEKyppeHTHBIN). CBoicTBa
YHCIIOBBIX MOcieaoBaTeabHOCTEN. Apudmernueckas nporpeccus. @opmyna n-ro
yineHa. opmyna cyMMbl 4WIEHOB KOHEUHON apu(METUUYECKON MPOrpeccuu. Xapak-
TEPUCTUYECKOE CBOMCTBO. I'eomerpuueckas mporpeccusa. dopmyna N-ro 4ieHa.
dopMmysa CyMMbI YJIEHOB KOHEYHON F€OMETPUUECKOU IPOrpeccuu. XapaKkTepUuCTH-
yeckoe cBoMCTBO. IIporpeccnn n 6aHKOBCKHE PaCUCThI.

DJIeMeHTbl KOMOMHATOPUKH, CTATUCTHKH U TeOPHH BeposiTHOCcTel. KoM-
ounatopHbie 3anauu. [IpaBuino ymuoxenus. @axropuan. [lepectanoBku. ['pynmu-
poBka uHpopmanmu. O0muii pan nanabix. KpatHocTh BapuaHThl n3MepeHus. Tao-
JUYHOE npeacTaBienue nHpopmanuu. Yactora BapuanThl. ['paduueckoe npeacras-
nenue undopmanuu. [lonuron pacnpenenenus gaHHbiX. ['ucrorpamma. Yuciaossie
XapaKTEPUCTUKU JTAHHBIX U3MEpeHUs (pa3Max, Moja, cpeliHee 3HaueHue). Bepost-
HOCTh. CoObITHE (CiTyuyaiiHOe, JOCTOBEpHOE, HEBO3MOKHOE). Kitaccuueckast BeposiT-



HOCTHas cxema. [IpotuBomnonoxusie coObiTus. HecoBmecTHbie coObiTHsI. BeposiT-
HOCTb CYMMBI JIBYX COOBITHI. BeposSTHOCTh MPOTUBOMOIOKHOTO cOObITHS. CTaTu-
CTUYECKasl yCTOWYMBOCTh. CTaTHCTUYECKAsI BEPOATHOCTD.

TF'EOMETPUS 7-9 kaace
HauvanbHble reomeTpuyecKne cBeIeHUs
[Ipocreitmme reomeTpudeckue GUTYPHI: TIpsiMasi, TOYKa, OTPE30K, JIyd, YTOJI.

[TonsiTue paBeHcTBa reoMeTpuueckux puryp. CpaBHeHHE OTPE3KOB U yrios. M3me-
pEHUE OTPE3KOB, JIIIMHA OTpe3Ka. MI3MepeHue yrios, rpagycHas mepa yria. CMex-
HbI€ M BEPTHUKAJIbHBIC YTJIbl, UX CBOMCTBA. IlepnennukyisapHblie npsmbie. OCHOBHAs
L[€]Ib — CUCTEMAaTU3UPOBATh 3HAHUS YYalUXCSA O IPOCTEUIIMX NeOMETPUYECKUX
¢urypax u ux cCBOMCTBax; BBECTU MOHATUE paBeHCTBA Guryp. B nanHoil Teme BBO-
JATCSI OCHOBHBIE TEOMETPUYECKNE TTOHATHSA U CBOMCTBA MPOCTEUIINX I€OMETpUYe-
CKUX (UTYp Ha OCHOBE HAIJIAJHBIX MPEACTABICHUN ydalluxcsa myTeM 0000IeHus
OYEBUIHBIX WM U3BECTHBIX U3 KypCca MaTeMAaTUKHU |—6 KIaCCOB reOMETPUYECKUX
(dakTtoB. [loHsATHE aKCMOMBI HA HAYAJIbHOM 3Tamne oOy4eHHs] HE BBOJUTCS, U CaAMH
aKCUOMBI He (pOpMyIHpYIOTCS B ABHOM BHJIe. He0OX01MMBbIe HCXOTHBIE MOJIO0XKEHUS,
Ha OCHOBE KOTOPBIX M3y4alOTCSl CBOMCTBA T€OMETPUUYECKUX (PUTYp, TPUBOASTCS B
onucartenbHol (popme. [IpuHIMNHMATBEHBEIM MOMEHTOM JAaHHOM TEMBI SIBIISIETCS BBE-
JICHUE MOHSTHSI PABEHCTBA TEOMETPUUYECKUX (PUTYp Ha OCHOBE HATJISIIHOTO MOHATHUS
HanoxeHus. OnpeneneHHoe BHUMaHUE JOJDKHO YAEISAThCSA MPAKTUYECKUM PHIIO-
YKEHHSIM TEOMETPUYECKUX MTOHATHMN.

Tpeyroabauku. TpeyronsHuk. [Ipu3Haku paBeHCTBa TpeyroJabHUKOB. Ilep-
NEHIUKYJSIp K NpsMoi. MeanaHbl, OMCCEKTPUCHI U BBICOTHI TPEYroyibHUKA. PaBHO-
OellpeHHbII TPEYTOJbHUK U €0 CBOMCTBA. 3aJauM Ha MMOCTPOEHUE C TIOMOIIIbIO LIUP-
KyJi ¥ TuHeWKH. OCHOBHAs 11€71b — BBECTH IIOHATHE TEOPEMBI; BEIpaOOTaTh yMEHHE
JIOKa3bIBaTh PABEHCTBO TPEYTOJIbHUKOB C IIOMOILBIO U3YYEHHBIX ITPU3HAKOB; BBECTU
HOBBIM KJIacC 3a7ja4 — Ha NOCTPOEHHUE C MOMOIIBIO HUPKYJIS U JIMHENKH. [Ipr3Haku
PaBEHCTBA TPEYTOJbHUKOB SIBJISIFOTCSI OCHOBHBIM pa0O4MM anmnapaToM BCEro Kypca
reoMeTpuu. JlokazaTenbCcTBO OOJBIIEH YACTH TEOPEM KypCca U TAKXKE PEIIEHUE MHO-
I'MX 3aJad MPOBOJUTCS IO CIEAYIOLIEW CXEeMe: IOUCK PAaBHBIX TPEYTrOJIbHUKOB —
00OCHOBaHHE UX PABEHCTBA C OMOIIbIO KAaKOT'0O-TO MPU3HAKA — CIICJCTBUS, BHITE-
KAloIll€ U3 PaBEHCTBA TPEYIrOJIbHUKOB. [[puMeHeHne npu3HakoB paBEHCTBA Tpe-
YTOJBHUKOB IIPU PELICHUH 3a1a4 JAacT BO3MOXKHOCTb IIOCTENIEHHO HAaKaIUIMBATh
OMBIT ITPOBEJCHUS JOKA3aTEIbHBIX paccykaeHui. Ha HauaibHOM 3Tarne n3ydyeHus u
MPUMEHEHUS MPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB 11€J1€CO00PA3HO MCIOIb30BaTh
3a/1a4d C TOTOBBIMH YEPTEKAMM.



IHapanaeabHble npsimble. [Ipru3Haku napaieIbHOCTH NPSMBIX. AKCHOMA
napajuiebHbIX NpsAMbIX. CBOMCTBA NapajuieAbHbIX MPsAMbIX. OCHOBHAs LI€Jb — BBE-
CTH OJHO W3 BOXXHEUIIUX MOHATUA — MOHATHE NapaJUICIbHbIX MPSAMBIX; 1aTh MEp-
BOE MpeCTaBIeHUE 00 aKCUOMaxX U AKCHOMAaTUYECKOM METO/I€ B T€OMETPUH; BBECTH
aKCHUOMY MapaJUIeNbHBIX NPsAMbIX. [Ipu3Haky U CBOMCTBA MapaslICIbHBIX MPSIMBIX,
CBS3aHHBIE C yIJIaMH, OOpa30BaHHBIMU MPU MEPECEUEHUH ABYX MPSAMBIX CEKYILEH
(HaKpecT JeXalluMH, OJTHOCTOPOHHUMH, COOTBETCTBEHHBIMU ), IIUPOKO HCIIONb3Y-
IOTCSl B JaNIbHEHIIIEM MPU W3YYEHHH YETHIPEXYTOJIBHUKOB, OTOOHBIX TPEYTOIbHU-
KOB, IIPH PELIECHNH 337124, 4 TAKXKE B KypCE CTEPEOMETPHH.

CooTHOILIEHHUA MeKAYy CTOPOHAMM M YIJIaMH TpeyrouabHuka. Cymma yr-
JIOB TpeyroyibHUKa. COOTHOIIEHHE MEXAY CTOPOHAMM U yIJIaMHU TpeyrojpHuka. He-
PaBEHCTBO TPEyrojbHUKA. [IpsAMOYrosibHbIE TPEYrOJIBHUKH, UX CBOMCTBA WU IPHU-
3HAKH paBeHCTBA. PaccTossHUE OT TOUKH 10 NpsiMOi. PaccTostHue Mexay napaienb-
HBIMU NPAMBIMH. [loCTpoeHHE TpEyroapHUKa 10 TpeM diieMeHTaM. OCHOBHAsI LETb
— pacCMOTPETh HOBBIE MHTEPECHBIE U BAKHBIE CBOMCTBA TPEYTOJILHUKOB. B aHHOM
TE€ME JOKa3bIBACTCSA OJHA U3 BAXXKHEHIINX TEOPEM I'€OMETPUU — TEOPEMA O CyMME
yIJ0B TpeyrojabHuKa. OHa MO3BOJISIET AaTh KJIACCU(UKALIUIO TPEYTOJIbHUKOB MO Y-
JaM (OCTpPOYTOJIbHBIHN, IPSIMOYTOJIbHBIM, TYIIOYTOJIbHBIN), a TAK)KE YCTAHOBUTH He-
KOTOPBIE CBOMCTBA U IIPU3HAKK PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB. 110H:-
THE PACCTOSHUS MEXKy apaJUICIbHBIMUA IIPAMBIMUA BBOJAUTCS HAa OCHOBE JOKA3aH-
HOM MPEIBAPUTENIBHO TEOPEMBI O TOM, YTO BCE TOYKH KaXKIOM U3 JBYX Iapajuieiib-
HBIX MPSMBIX PABHOYAAIEHBI OT IPYroM MPSMOW. DTO MOHITHE UIPAET BAXKHYIO
pOJIb, B YACTHOCTH HCIIOJB3YETCS B 3aJadax Ha nocrpoenue. [Ipu pemenun 3amau
Ha MOCTPOEHUE B 7 KJIACCE CIENYET OTPAHUUUTHCA TOJIBKO BBIIIOJHEHUEM U OIMCa-
HUEM IOCTPOCHMSI MCKOMOM (Urypbl. B OTAENBHBIX ciyyasx MOXXHO IPOBECTU
YCTHO aHaJIU3 U 10Ka3aTeJIbCTBO, a DJIEMEHTBI UCCIIEIOBAHUSA JOJIKHBI IIPUCYTCTBO-
BaTh JIMIIb TOTAA, KOIa 3TO OTOBOPEHO YCIOBUEM 3a/1a4H.

YerbipexyroJbHUKH. MHOTOYrOJIbHUK, BBITYKJIBIA MHOTOYTOJIbHUK, YEThI-
pexyronbHuK. [lapamnemorpamm, ero cBoucTtBa W mnpusHaku. Tpaneuus. IIpsamo-
yTrOJbHUK, pOMO, KBajapaT, ux cBorictBa. OceBas U HeHTpalbHas cuMMmeTpun. Oc-
HOBHasl 1IeJIb — U3YYUTh HanOosee BaXKHbIE BUJIbI YETHIPEXYTOJbHUKOB — Mapal-
Jenorpamm, MpsIMOYTOJIbHHUK, pOMO, KBaJpaT, Tpamneluio; JaTh MPEeACTaBICHUE O
durypax, obmagaronMX OCEBOM WM IEHTpaIbHOW cuMMeTpuei. J[okazaTenbcTBa
OOJBIIMHCTBA TEOPEM JAHHON TEMBI U PEIICHHUSI MHOTUX 3a]1a4 MTPOBOASTCS C ITOMO-
IIbI0 NIPU3HAKOB PABEHCTBA TPEYIOJIBHUKOB, IOTOMY IOJIE3HO MX IMOBTOPUTH B
Havaje n3ydeHus teMbl. OceBas U LEHTpajJbHasi CHMMETPHUM BBOJATCS HE KaK Ipe-
oOpa3oBaHUE MJIOCKOCTH, a KaK CBOMCTBA FrEOMETPUUYECKUX (DUTYp, B HACTHOCTH Ye-
TBIPEXYTOJIBHUKOB. PaccCMOTpeHME 3TUX NOHATUN KaK JABUKEHUM MIIOCKOCTH COCTO-
utcs B 9 Kiacce.



Ilimomans. [lonstue miomanun MHOroyroiapHuka. [lmomann npsMoyrosib-
HUKa, apajiesiorpaMmma, TpeyroyibHuka, Tpaneun. Teopema [Tudaropa. OcnHoBHas
LEeJIb — PaCIIUPUTh U YTIyOUTh MOJyUYEHHbIE B 5S—6 Kilaccax MpeACTaBICHUs yda-
IMUXCS 00 MU3MEPEHUU M BBIYMUCICHUM IJIOLIA/IEH; BBIBECTH (DOPMYIIBI ILIOMIAJEH
IIPSIMOYTOJIBHHKA, NTapaJIJIEIOrpaMma, TPEyTrOJIbHUKA, TPAlleLUn; 10Ka3aTh OJHY U3
TJIaBHBIX TEOpEM reomeTpuu — teopeMy [Iudaropa. BeiBoa ¢popmyn amst BeIYUCIe-
HUS IUIOLIAAEN IPAMOYTOJIBHUKA, ITapajuiesiorpaMMa, TPEYTrOJIbHUKA, TPANEUN OC-
HOBBIBAETCS HA JIBYX OCHOBHBIX CBOMCTBAX ILIOIIA/IEN, KOTOPBIE IPUHUMAIOTCS UC-
X0/l U3 HarJIAJHBIX MPEJCTABICHUHN, a Takke Ha (opMmyle IJIOMAAN KBaapara,
000CHOBaHUE KOTOPOU HE sBIsIETCS 00sA3aTeNbHBIM 115 ydamuxcs. Herpaauunon-
HOM JUI IIKOJIBHOTO Kypca SIBJISIETCSl TeopeMa 00 OTHOILIEHUH IUIOIAAeH TPEyroib-
HUKOB, MIMEIOLIUX 10 paBHOMY yriy. OHa IO3BOJISET B JAJIIBHEUIIEM J1aTh IIPOCTOE
JTI0Ka3aTeJIbCTBO MPU3HAKOB MOA00US TPEYTOJIBHUKOB. B 3TOM cocTOUT 0HO U3 mpe-
MMYILECTB, 00YCIOBICHHBIX PAHHUM BBEJIECHUEM MOHATHUS IUIomaau. Jloka3zaremns-
cTBO TeopeMsl [Indaropa ocHOBbIBaeTCs Ha CBOMCTBAX IUIOLIaAeH U (popMynax asis
IUIOIIAAEH KBajpaTa U NpsIMOYTroJibHUKA. JlOKa3pIBaeTCs Takke Teopema, 00paTHas
teopeme [Iudaropa.

ITonoOHbIe Tpeyroabuuku. [logo6HbIe TpeyroapHuky. [lpu3naku nogoous
TpeyrojabHUKOB. [IpuMeHenne noaodus K J0Ka3aTelbCTBY TEOPEM U PEIICHUIO 3a-
nay. CHHyC, KOCMHYC ¥ TAHT€HC OCTPOTO YIJIa IPSIMOYTOJIBHOTO TpeyrojpHuKa. Oc-
HOBHAsl 1IeJb — BBECTU IMOHATUE MOJOOHBIX TPEYTOJIBHUKOB; PACCMOTPETh MpH-
3HAKHU MOJ00US TPEYTOJbHUKOB U MX MPUMEHEHUS; CAeIaTh MEPBBIN 1Iar B OCBOE-
HUW YYalllUMHUCS TPUTOHOMETPUYECKOIrO ammapara reomerpuu. OnpenesieHue mno-
JNOOHBIX TPEYrOJIbHUKOB JAETCsl HE HAa OCHOBE MpeoOpa3oBaHUs MOA00us, a yepe3
PABEHCTBO YIJIOB U IPOIIOPLUOHAIBHOCTS CXOJCTBEHHBIX CTOPOH. [Ipu3Haku mono-
OUsl TPEYTrOJIbHUKOB JOKA3bIBAIOTCS C MOMOIIBI0 TEOPEMBI 00 OTHOLLEHUH IJIOLIa-
Jieil TpeyroJIbHUKOB, UMEIOIIUX 110 paBHOMY yrity. Ha ocHOBe npu3HakoB 1moaoous
JIOKa3bIBACTCS TEOPEMA O CPETHEN JIMHUU TPEYTOJIbHUKA, YTBEPKICHUE O TOUKE TIe-
peceueHns] MEIMaH TPEYTOJbHUKA, 4 TAK)KE JIBA YTBEPKACHUS O MPONOPLUHUOHAIb-
HBIX OTPE3Kax B MPSAMOYTOJIbBHOM TPEYTroiabHUKE. [laeTca mpeacTaBieHne 0 METOIE
no1o0us B 3a/1a4ax Ha MOCTpoeHue. B 3akiitoueHne TeMbl BBOASTCS 3JIEMEHTHI TPU-
TOHOMETPUM — CHUHYC, KOCUHYC M TAHT€HC OCTPOTO yria IPsIMOYTOJBHOIO Tpe-
YTOJIbHHKA.

OxpyxkHocTh. B3auuMHOE pacnionoxeHue npsamon u oOKpykHoctu. Kacaresnb-
Hasl K OKPY>KHOCTH, €€ CBOWCTBO U IIpU3HaK. L[eHTpasibHbIE U BIMCaHHbIE YIUIbl. Ye-
TBIPE 3aMeUaTeIbHbIE TOUKN TPEYTOJIbHUKA. BrincanHas u onvcaHHas OKPYKHOCTH.
OcHOBHas 11eJIb— PACUIUPUTH CBEJIEHUS 00 OKPYKHOCTH, MOJTyYEHHBIEC yUalTUMUCS
B 7 KJ1acCce; U3yYUTh HOBbIE (DAKTBI, CBSI3aHHBIE C OKPY>KHOCTBIO; TIO3HAKOMUTD yua-



LIUXCS C YETBIPbMsI 3aMEUYaTEIbHBIMU TOUKAMU TPEYTOJIbHUKA. B 1anHOM Teme BBO-
JUTCS MHOTO HOBBIX IIOHSTUH U PACCMATPUBAETCSI MHOTO YTBEPKICHHUM, CBSI3aHHBIX
C OKPYXHOCTBIO. J{J151 UX yCBOEGHHUS CIIEYET YIAESIUTh O0NIbIIOE BHUMAHUE PELICHUIO
3aja4. Y TBEP/KICHUS O TOUKE IepeceueHusi OUCCEKTPUC TPEYTOJIbHUKA U TOUKE I1e-
pecedyeHusl CEpEIMHHBIX NEPIEHANKYIIIPOB K CTOPOHAM TPEYTOJIbHUKA BBIBOISTCS
KaK CJIE/ICTBHS U3 TEOPEM O CBOMCTBAX OMCCEKTPHUCHI YIia U CEPEIUHHOTO NEPIEH-
JTUKYJSIpa K OTpe3Ky. Teopema 0 TOUKe NepeceueHus BbICOT TPEYTOJbHUKA (MU UX
IIPOJIOJKEHUI) JJOKA3bIBAETCA C MIOMOIIBIO YTBEPKICHUS O TOUKE IIEPECEUCHHUS Ce-
PEAMHHBIX NEepHeHANKYIIApoB. Hapsany ¢ Teopemamu 00 OKPYKHOCTSIX, BIUCAHHOM
B TPEYTOJIbHUK U ONMCAHHOM OKOJIO HEr0, paCCMAaTPUBAOTCS CBOMCTBO CTOPOH OIU-
CAaHHOI'0 YETHIPEXYIOJIBHUKA U CBOMCTBO YIJIOB BIIMCAHHOI'O YETHIPEXYTOJIbHUKA.

Bektopbl. Meroa xoopaunar. IloHsatue Bexkropa. PaBeHCTBO BEKTOPOB.
CroxeHre W BBIYMTAaHUE BEKTOPOB. Y MHOKEHHME BEKTOpPA Ha 4YUCIO. PasnoxeHne
BEKTOpA IT0 IBYM HEKOJIIIMHEAapHbIM BeKTOopaM. Koopannatsl BekTopa. IIpocreimme
3a/1a44 B KOOpAUHATAaX. Y PABHEHHS OKPYKHOCTH U ITpsAAMOU. [Ipumenenne BeKTopoB
Y KOOPJIMHAT IIpHU pemeHny 3aaa4. OCHOBHAS LeNIb — HAYYWUTh YYAIIMXCS BBINIOJ-
HATH JEHCTBUA HAJl BEKTOPAMM KaK HAIIPaBICHHBIMU OTPE3KaMH, YTO BAXXHO IS
IPUMEHEHHUS BEKTOPOB B (PU3UKE; TO3HAKOMUTH C UCIIOJIb30BaHUEM BEKTOPOB U Me-
TOJA KOOPAUHAT IPU PELICHUU FeOMETPUYECKUX 3a1ay. BekTop onpenensaercs Kak
HaIIpaBJICHHBIM OTPE30K U ACHUCTBUS HaJl BEKTOPaMU BBOJATCS TaK, KAK 3TO IIPUHATO
B pu3uke, T. E. Kak 1elcTBUS ¢ HaNpaBiIE€HHBIMU OoTpe3kaMu. OCHOBHOE BHUMAHHE
JOJKHO OBITh Y/IEJIEHO BBIPA0OTKE YMEHUI BBINIOJIHATH ONEPALMH HAJl BEKTOPAMHU
(ckiaabIBaTh BEKTOPHI MO MpaBUIaM TPEYroJIbHUKA U MapajijiesiorpaMma, CTPOUTh
BEKTOD, PaBHBIN PA3HOCTH IBYX JAaHHBIX BEKTOPOB, & TAK)KE BEKTOP, PABHBINA ITPOU3-
BEJICHUIO JAHHOT'O BEKTOpa Ha JaHHoe uucio). Ha nmpumepax mokassiBaeTcs, Kak
BEKTOPBI MOTYT IIPUMEHATHCA K PELICHUIO T€OMETPUYECKUX 3a1ay. [JeMoHcTpupy-
eTcst 9 PEeKTUBHOCTH MPUMEHEHUsI (HOPMYJI JIsl KOOPJIMHAT CEPEUHBI OTPE3Ka, pac-
CTOSIHUSL MEK1y IByMsI TOUKaMU, YPaBHEHUN OKPY>KHOCTH U MPSAMOU B KOHKPETHBIX
reOMETPUYECKUX 3a/1a4ax, TEM CaMbIM JIa€TCA MPEICTABICHUE 00 N3yUYEHUU TeOMET-
pudeckux GUryp ¢ HTOMOUIBIO METOJOB aJIr€OpHI.

CooTHOLIEHHS MEK1Y CTOPOHAMH M YIJIaMH TpeyroJabHuka. CrajasipHoe
npousBeAeHNe BeKTOPOB. CHHYC, KOCUHYC U TaHT'€HC yria. TeopeMbl CHHYCOB H
KOCHUHYCOB. Pemnienue TpeyroiabHukoB. CKaJasipHOE MPOU3BEIECHUE BEKTOPOB U €ro
IIPUMEHEHUE B TEOMETPUUYECKHX 3a1adax. OCHOBHAs LeJIb — Pa3BUTh YMEHHE yya-
LIUXCSl NPUMEHATh TPUTOHOMETPUUECKUI anmnapaT NpU PEIIEHUH Fr€OMETPUYECKUX
3aga4d. Cunyc u kocunyc jaroboro yria ot 0° 1o 180° BBOAATCS ¢ TOMOIIBIO €TUHUY-
HOHM TOJYOKPYHOCTH, HOKa3bIBAIOTCSI TEOPEMBbI CUHYCOB M KOCHHYCOB M BBIBO-
JUTCS ele ofHa (popmya MIoWAAu TPEYroabHUKa (II0J0BUHA IPOU3BEICHUS IBYX



CTOPOH Ha CHHYC YIJIa MKy HUMH). DTOT anmnapar NPUMEHSIETCS K PELIEHUO Tpe-
yroybHUKOB. CKaJsipHOE MPOU3BEICHUE BEKTOPOB BBOJUTCS Kak B (hu3HKE (TPOU3-
BEJICHUE JIJTMH BEKTOPOB HA KOCUHYC YIJia MeXAy HUMH). PaccMaTpuBaroTcst cBOM-
CTBa CKAJISIPHOTO MPOU3BEIICHUS U €T0 PUMEHEHUE ITPU PEILICHUH F'€OMETPUYECKUX
3asiay. OCHOBHOE BHUMAaHHE CJIEeAYET YACIUTh BEIPAa0OTKE MPOYHBIX HABBIKOB B IPU-
MEHEHUHU TPUTOHOMETPHUUYECKOTO aIlllapara Mpy PELIEHUN FEOMETPUYECKHX 3aaad.

JlIMHA OKPYKHOCTH M IUIOIIAAbL Kpyra. [IpaBuibHbIE MHOTOYTOJIBHUKHU.
OKpy>KHOCTH, ONUCaHHAs OKOJO MPAaBHJIBHOIO MHOTOYIOJbHUKA W BIIMCAHHAS B
Hero. [locTpoenne npaBWIIBHBIX MHOTOYTOJIBHUKOB. JlinHa OKpykHOCTH [Inomans
kpyra. OCHOBHas 1IEJIb — PACIIMPUTh 3HAHUE YyUYAIIUXCA O MHOTOYTOJIBHUKAX; pac-
CMOTPETh MOHATUS JUTUHBI OKPY>KHOCTH U IIJIOMIATU Kpyra U (GOPMYJIIbI I UX BbI-
yuciieHus. B Hayase Tembl JaeTcs OnpeesieHue NpaBUIbHOTO MHOTOYTOJIbHUKA, U
paccMaTpUBAIOTCSI TEOPEMBI 00 OKPYKHOCTSX, OMMCAHUE OKOJIO MPAaBUIIBHOIO MHO-
rOYTrOJIbHUKA Y BIIUCAHHOU B HETO. C TOMONIBIO ONMMCAHHOW OKPY>KHOCTH PEIIAIOTCS
3414 O MOCTPOEHUHU NPABUIIBHOIO HIECTUYTOJBHUKA U MPABUIBHOTO 2M-yrOib-
HUKa, €CIIM J1aH NIPAaBUJIbHBIN M-YroJbHUK. DOpMyIIbl, BEIpaKAKOIIME CTOPOHY IIpa-
BWJIBHOI'O MHOT'OYT'OJIBHUK W PaINyC BIIMCAHHOW B HETO OKPYKHOCTH YEpE3 paanycC
OIKMCAHHOW OKPY>KHOCTH, UCTIOJIB3YIOTCS PU BBIBOJIE (OPMYIT ITTUHBI OKPY>KHOCTHU
Y IUIOLIAIU Kpyra. BeIBo onvpaercss Ha MHTYUTUBHOE MPEJICTABIICHUE O IIPEAeIe:
IIPY HEOTPAHUYECHHOM YBEJIMYECHUU YUCJIa CTOPOH MPAaBUIBHOTO MHOTOYTOJIbHUKA,
BIIMCAHHOTO B OKPY>KHOCTB, €TO IEPUMETP CTPEMUTCS K JJIMHE ITOU OKPYKHOCTH, &
IJIOIIAIb — K IUTOIIAAN KPYTra, OTPAHUYEHHOTO OKPYKHOCTBIO.

JBu:kenusi. OtoOpaxenue miockoctu Ha ceOs. [lonsatue nuxenus. Ocepas
Y LeHTpaJibHas cuMmMmeTpun. [lapaiutensnsiil nepenoc. [losopot. Hanoxxenus u nBu-
»eHusi. OCHOBHas LIeNIb — IMO3HAKOMHTh YYalllUXCs C MOHSATHUE: ABUKEHHS U €r0
CBOMCTBAMU, C OCHOBHBIMU BUJAMU JBHKEHUM, C B3AMMOOTHOLIECHUSIMH HAJIOKEHHU N
U JABIKEHUHU. J[BM)KEHUE IUIOCKOCTH BBOJMUTCS KaK OTOOpa)keHHE IIOCKOCTH Ha
ce0s1, COXpaHsIolee PacCTOSIHUE Mex Ay ToukaMu. [Ipu paccMoTpeHny BUAOB JIBU-
YKEHUU OCHOBHOE BHUMAaHUE YJEISAETCS MOCTPOCHHUIO 00pa30oB TOYEK, MPSIMbIX, OT-
PE3KOB, TPEYTOJIBHUKOB IIPU OCEBOM M LEHTPAJIbHON CUMMETPHUSIX, MMApaJIECIbHOM
nepeHoce, moBopoT. Ha a3 pekTHhIX mprMepax moka3bIBaeTCsl IPUMEHEHHUE JIBUXKE-
HUW IIPU PELICHUU TeoOMeTpuUecKuX 3a1ad. [loHsTre HAaT0KEHNSI OTHOCUTCS B JIaH-
HOM KYypC€ K YUCJTy OCHOBHBIX NOHATHM. JOKa3bIBA€TCS, UTO MOHITUSA HAIOKECHUS U
JBIDKEHUS SIBIISIFOTCS DYKBUBAJICHTHBIMHU: JTIO00€ HAJIOKEHUE SIBISICTCS TBUKCHUEM
IJIOCKOCTH U 00paTHO. M3ydyeHue goka3zaTeabCTBa He SBIsIeTCs 0043aTeNbHbIM, O/1-
HAaKO CJIEIYET PACCMOTPETH CBS3b MOHATUI HAJOKEHUS U JBUKCHHUS.

HavagabHble cBegenust u3 crepeomerpuu. Ilpeamer crepeomerpun. ['eo-
METPUYECKHUE TeJIa K TOBEPXHOCTH MHOIOrpaHHUKHU: IPU3Ma, TapaJlIeIEIUIe T, T1-
pamua, GopMyJibl AJsl BBIYKMCICHHS X 00beMOB. Tesa v MOBEpXHOCTH BPAICHHUS:



WIMHIP, KOHYC, cepa, map, GopMyIibl Al BBIYUCICHUS UX TUIOIIAIeH TOBEPXHO-
crell 1 06beMoB. OCHOBHAs 11eJ1b — JaTh Ha4aJIbHOE MPEACTaBICHUE O TejlaxX U Mo-
BEPXHOCTSIX B MPOCTPAHCTBE; [MO3HAKOMUTH YYaIUXCSI C OCHOB HOBBIMH (OPMY-
JaMH JJI BBIYMCIICHUS IUJIOLIA/Iel MOBEPXHOCTEW U 00BbEMOB Ten. PaccMoTpenue
IPOCTEHIINX MHOTOIPAHHUKOB (IIPU3MBbI, apajuleenunea, MUPaMUbl), a TAKKe
TEJ U MMOBEPXHOCTEHN BpallleHu# (LUINHIpa, KOHYca, cepsl, apa) IpOBOAUTCS Ha
OCHOBE HarJsiAHbIX IPEACTaBICHUI, O€3 MPUBIEUYECHHS aKCHOM cTepeomeTpun. Dop-
MYJIBI JIJIs1 BBIYUCJIEHUSI 00bEMOB YKA3aHHBIX TEJ BBIBOJATCS HA OCHOBE IMPHHIIUIA
KaBanbepu, Gpopmysbl 1751 BEIYUCICHUS TUIOMIAU U OOKOBBIX MOBEPXHOCTEH ITHU-
JUHIpA U KOHYCa MOJIYYarTCsl ¢ IOMOIIbIO pPa3BEPTOK ITUX MOBEPXHOCTEH, Pop-
MyJia IIOIaau cepbl MPUBOAUTCS O€3 000CHOBAHUS.

00 akcnomax reomerpun. becena 06 akcruomax reomerpun. OCHOBHAsSI LENb
— J1aThb Oosee Tiry00KOe MPEACTABIEHUE O CUCTEME aKCHOM IIJIaHUMETPUH U aKCU-
OMaTHYECKOM MeTojie. B 1aHHOI TeMe paccka3bIBaeTCs O pa3JuvHbIX CHCTEMaX aK-
CHUOM I€OMETPUHU, B YACTHOCTH O PA3IMYHBIX CIIOCOOaX BBEJECHUS MOHSITHS PAaBEH-
cTBa (uUryp.

TEMATHUYECKOE IINTAHUPOBAHUE 110 AJITEBPE
7 KIIACC (YMKTT. B. JlopodeeB 34 B He1en10)

Coaep:xanue marepuaJjia Kou-Bo
4acoB
I'naBa 1 /Ipo6u 1 npoueHTHI 9

CpaBuenue npoOeii. Beuncnenus ¢ panuoHadbHbIMH yuciamu. Cte-
MIEHb C HATYPAJIbHBIM MOKAa3aTeNIeM. 3a/1aui Ha TPOLEeHThl. CTaTucTuue-
CKHe XapakTepucTuku. O030p U KOHTPOJIb

I'naBa 2 Ilpsimast 1 00paTHas NPONOPLUHUOHAIBHOCTH 10

3aBucumMocT U Gopmyibl. [Ipsmas nponopironansHOCTh. OOpaTHast
IPONIOPUMOHAIBHOCTE. [Iponopiuu. Pemenue 3agau ¢ moMoLpro mpo-
nopiuit. [Iponopumronansaoe aenenne. O030p U KOHTPOIb

I'naBa 3 Beenenue B ajreopy 7

BbykBenHas 3anuch CBOMCTB AeiicTBUM Hax unciamu. [IpeoOpazoBanue
OYKBEHHBIX BbIpaxkeHuM. PackpeiTe ckobok. IIpuBenenre noagoOHbIX
claraeMbIx

0O0630p 1 KOHTPOJIb

I'naBa 4 YpaBHeHus 12

AnreOpaunveckuii cnoco6 pemienus 3aaad. Kopuu ypaBuenus. Pemenue
ypaBHeHU#. Pemenue 3agau ¢ nomouibio ypaBHeHuil. O030p U KOH-
TPOJIb

I'naBa S Koopaunarsl u rpaguku 9




MHoOkecTBa TOYEK Ha KOOPAMHATHOU IpsiMOM. PaccTrossHue Mexny To4-
KaM{d KOOPAMHATHOM HpsMOW. MHOXECTBa TOYEK HA KOOPIAUHATHOM
IJIOCKOCTH

I'paduku. Emé Heckonbko BakHBIX IpadukoB ['paduku BOKpyT Hac
O0630p U KOHTPOJIb

I'raBa 6 CBoiicTBa CTEeNeHH ¢ HaTypa/JbHbIM IIOKa3aTeJIeM

[IpousBenenue n yactHoe. CTeNEeHb CTENEHH, TPOU3BEICHUS U APOOH
Pemenne koMOuHaTOpHbIX 3a1a4. [lepectanoBku. O030p U KOHTPOJIb

I'maBa 7 Muoro4jieHbl

18

OpnHounensl 1 MHOrowseHbl. Cll0)KE€HHE W BBIYMTAHHE MHOI'OYJIEHOB.
YMHOXKEHHE OJHOUWIEHA HA MHOTOYIEH. Y MHOKEHHE MHOTIO4YIEHa Ha
MHOT'OUJIEH

®opMyIibl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH. Perienue 3agau ¢ no-
MOILbI0 ypaBHeHUN. O030p ¥ KOHTPOJIb

I'naBa 8 Pa3jioskeHue MHOTOYJICHA HA MHOKHUTEJIH

17

Brinecenue 0611ero MHOXuUTENS 3a CKOOKU. Crioco0 rpynmnupoOBKU
®opMyna pa3HOCTU KBaapaToB. POpMyIibl Pa3HOCTH U CYMMbI KyOOB.
Pa3noxeHnue Ha MHOXKUTEIM C MPUMEHEHUEM HECKOJBKHX CIOCOOOB.
Pelenne ypaBHEHHUI C TOMOIIBIO Pa3IoKEeHHsI Ha MHOKUTEIU. O030p
1 KOHTPOJIb

I'maBa 9 YacTrora u BepOATHOCTH

Cnyuaiinbie coObITHs. YacToTa ciydyallHOTO COOBITHS
BeposiTHOCTB citydaitHOro coobiTrs. O030p U KOHTPOJIb

IHoBTOpEHue.

Hpo6u u npornentsl. YpaBuenus. Koopaunats! u rpaduku. CpoiicTBa
CTENEHNU C HATypaJbHbIM IOKa3zareneM. MHorouieHsl. Pasnoxenue
MHOT'O4JIEHA HA MHOXUTEIH

Hroro

102

8 KIIACC (YMKIT. B. JlopogeeB 4 4 B Heae110)

Conep:xanue marepuaJjia

KoJa-Bo
JacoB

IToBTOpEHME MpONiAeHHOT0 B 7 KJIacce

I'nmaBa 1 Aure6pandeckue 1poou

20

Yro Takoe aniredpandeckas 1poodb. OCHOBHOE CBOMCTBO Jipodu. Croxe-
HUE ¥ BhIYUTAaHHE anreOpandeckux apooeit. [IpeodpazoBanue BeIpaxke-




HUH, conepkaiux anredpandeckue 1poodu. CTeneHs ¢ 1eNbIM oKa3a-
tesieM. CBOMCTBA CTENEHM C LIEJIBIM [TOKa3aTeneM. Pelienrne ypaBHEHU
1 3aaa4. O030p U KOHTPOJIb

I'naBa 2 KBajgpaTHble KOPHU

25

3amaya 0 HaXOXKJEHUHU CTOPOHBI KBajapaTa. MpparmoHaibHble YuCIa.
Teopema IIudaropa. KBagpatselii kopeHs (anreOpanueckuii MoaXo/).
I'padux 3aBucumocTn y = x. CBolCTBa KBaJpaTHBIX KopHEeH. [Ipeobpa-
30BaHME BBIPAKEHUM, COJEpKAIIUX KBajpaTHbie KopHU. KyOuueckuii
KopeHb. O030p ¥ KOHTPOJIb

I'naBa 3 KBagpaTHble ypaBHEeHMSI

26

Kakne ypaBHeHHsI Ha3bpIBalOT KBagpaTHIMU. Popmyiia KOpHEU KBaj-
paTHOro ypaBHeHus. Bropas ¢popMyiia kopHel KBaIpaTHOTO ypaBHEHUS
Pemenune 3anau. Henonueie kBagpatHeie ypaBHeHus. Teopema Buera.
Pa3noxeHne KBaapaTHOTrO TpexwieHa Ha MHOXuUTenu. O030p U KOH-
TPOJIb

I'nmaBa 4 Cucrembl ypaBHeHHH

25

JluneliHoe ypaBHEHUE C JIBYMsI NEpeMeHHbIMH. I'paduk JMHEHHOTO
YpaBHEHUS C JBYMS IEPEMEHHBIMU. Y paBHEHHUE NpsAMoi Buaa y = kx +
|. Cucremsl ypaBHeHMil. Pemienue cuctem cnocodom ciioxxenus. Pere-
HUE CUCTEM ypaBHEHHUI ClIOCOOOM MOICTaHOBKU. Perienue 3amay ¢ mo-
MOIIIbIO CUCTEM YpaBHEHHUN. 3a/1a4i Ha KOOPAMHATHOM TuiockocTh. O0-
30p ¥ KOHTPOJIb

I'nmaBa S ®yukuuu

20

Yrenue rpadukoB. Uro Takoe Ppynkuus. ['papuk ¢pynkunu. ColicTBa

byHKIIIN
Jluneitnas dyukuus. Oynkuus y=k/x u e€ rpaduk. O030p U KOHTPOJIb

I'm1aBa 6 BepoAITHOCTDH U CTATHCTUKA

11

CTaTHCTHYECKHE XapaKTEPUCTUKH. BeposSTHOCTh PaBHOBO3MOKHBIX
coOBITHH
CrnoxxHbple 3KCIEepUMEHTHI. ['eoMerpuueckue BeposTHocTH. O030p U
KOHTPOJIb

IHoBTOpEHUe.

Anrebpanueckue apoou. Keaapatusie ypaBHeHus. CucCTeMbl ypaBHe-
Huii. OyHkuuu

Htoro

136




9 KIIACC (YMKTI'.B. lopodees 4 4 B Heen10)

Conepmanne MaTepualia

KoJ-Bo
4acoB

IToBTOpEHME MPOIIEHHOTO B 8 Ki1acce

I'naBa 1 HepaBeHncrTBa

25

HelictBuTtenbHble uncia. OOiMe CBONCTBA HEpPABEHCTB. Perenue nu-
HEWHBIX HEPABEHCTB. PelleHne cucreM JIMHEWHBIX HEPAaBEHCTB. Jloka-
3aTENbCTBO HEPABEHCTB

YTo 03HAUAIOT CJIOBA «C TOYHOCTHIO J10...». O030p U KOHTPOJIb

I'naBa 2 KBagpatuunasi GyHKumsi

26

Kakyto ¢pyHKIIMIO Ha3bIBAIOT KBaApaTuuHOi. ['paduk u cBoiicTBa PyHK-
MM y = ax2

CnBur rpaduka ¢yHKIMM y = ax2 BAOJL oced koopauHat. ['paduk
byHKIIIN

y =ax2 + bx + ¢. KBagparusie HepaBeHcTBa. O030p U KOHTPOJIb

I'naBa 3 YpaBHeHHUSI M CHCTeMbl YPABHEHHH

33

PanmonaneHbie BelpaxxeHus. Llensie ypaBHeHus. J{poOHbIe ypaBHEHUS.
Pemenne 3amay. Crucremsl ypaBHEHHM ¢ JByMs IIEpEMEHHBIMU. Perre-
Hue 3a1a4. ['paduueckoe uccienoanue ypaBuenusi. O030p U KOHTPOJIb

I'naBa 4 Apudmernyeckasi 1 reoMeTpUYeCKasi MPOrPeccuu

25

YucnoBble mocineAoBaTeIbHOCTUH. ApudmMerndyeckass IpOrpeccus.
CyMmMa 1niepBbIX n 4IeHOB apudmeTrdeckoit mporpeccuu. ['eomerpuye-
ckas nporpeccusd. CymMMma NepBbIX N YWIEHOB N'€OMETPUUECKON Mporpec-
cuu. [IpocTeie 1 coKHBIE TPOLIEHTHI

O0630p 1 KOHTPOJIb

I'naBa S CrarucTuka ¥ BepoOsiTHOCTb

12

Bri6opounsie nccnenoBanus. MatepBanbubiii psa. ['ucrtorpamma. Xa-
pakTepuctuka pazopoca. CTaTuCTUUECKOE OIIEHUBAHUE U TTPOTHO3

IToBTOpEHME

HepasenctBa. KBagparuunas QyHKIusi. YpaBHEHUSI U CUCTEMBI ypaB-
HeHul. Apudmernyeckas u reomerpuueckas nmporpeccuu. CTaTUCTHKA
U BEPOSATHOCTD

Hroro

136




TEMATHYECKOE IINTAHUPOBAHHUE 11O TEOMETPUU

7 kaace (YMK JI. C. AtaHacsiH 2 4 B HeJleJI10)

Koa-Bo
Coaep:xxaHue maTepuaJa
4acoB
I'naBa 1. HayanbHbIe reoMeTpuyecKue CBeACHUA 13
IIpsimas n otpe3ok. JIyu u yros. CpaBHeHHE OTpe3KOB U yrios. M3mepe-
HUe OoTpe3KoB. M3Mepenue yrnos. [leprieHauKynspHbIe IpsMbIe
I'nasa 2. TpeyrojabHuKu 17
[Ipu3Haku paBeHCTBa TPEYroJbHUKOB. MenuaHbl, OUCCEKTPUCH] U BBI-
COTBI TPEYTOJIbHUKA. 3aJja4H Ha IOCTPOEHUE
I'napa 3. IlapajuiesibHbIE IPSIMbIE 10
IIpu3Haku mNapajuieIbHOCTH JABYX MpPSAMBIX. AKCHOMAa IapajuleIbHbIX
PSIMBIX
I'masa 4. CooTHOLIEHME MEKAY YIJIAMH M CTOPOHAMM TPEYroJbHUKA 20
CymMma yrioB TpeyrosibHUKa. COOTHOIIEHHS] MEXKIYy CTOPOHAMHU M yT-
namu TpeyroiasHuka. [IpsMoyronbhbsie TpeyroasHukd. [locTpoenue Tpe-
YTOJBHUKA 110 TPEM dJIEMEHTaM
HNTorosoe moBropenue 8
HavansHble reomerpuueckue ceeieHus. Tpeyronsauku. Ilapannensasie
npsiMble. COOTHOIIEHHE MEXY YIJIaMH U CTOPOHAMHM TPEYTrOJIbHUKA
Hroro 68
8 kiace (YMK JI. C. AtaHacsiH 2 4 B HeJleJI10)
Conep:xkanue maTepuaJia Koua-Bo
4acoB

IToBTOpEHMe Kypca reomeTpuu 3a 7 KJace 4
I'naBa 5. YeTbIpexyrojbHUKH 14
Muoroyrosnbsauku. [lapamnenorpamm u tpaneuus. IIpsaMOyroyibHUK,
pom0, kBaapat. OceBast v LIEHTpaIbHAsi CHMMETPUU
I'maBa 6. IL1omaae 14
[Inomanes MHOroyrosbHuKa. Ilnomaau mapamienorpamma, Tpeyrojb-
HuKa u Tpanenuu. Teopema [Tudaropa
I'naBa 7. IllogoOHbIE TPEYTrONbHUKH 16
Onpenenenue MOAOOHBIX TpeyrojbHUKOB. I[lpu3Haku mnopoOus Tpe-
yroibHUKOB. [IprMeHenne nooous K J0Ka3aTeabCTBY TEOPEM U pellie-
Huto 337a4. COOTHOIIEHUS] MEXAY CTOPOHAMH M YIJIaMHu MPSIMOYTOJIb-
HOT'O TPEYTOJbHUKA
I'naBa 8. OkpyxkHOCTH 16




KacarenpHas k OKpyKHOCTH. L{eHTpanpHbIe 1 BIIMCAaHHBIE yIUIBL. YeThIpe
3aMedaTelIbHbIE TOUKH TPEYTroJIbHUKA. BrimcanHas n onucaHHas OKpYX-

HOCTH
HTorosoe nmoBTopeHue 4
YeroipexyronpHuku. Ilnomans. [logoOHbie TpeyronbHHKU. OKpyx-
HOCTb
Hroro 68
9 kaacce (YMK JI. C. Atanacsin 2 4 B HeJleJI10)
KoJu-Bo
Conepxxanue maTepuaJjia
4acoB
IloBTOpEHMe Kypca reoMeTpuu 3a 8 Kiace 4
I'maBa 9. Bekropbl 7
[Tonsitue BexkTopa. Cll0’)K€HUE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEK-
TOopa Ha 4nciio. [I[puMeHeHne BEKTOPOB K PEIICHUIO 3a1a4
I'naBa 10. MeTroa KkoopauHaT 9
Koopaunatel Bextopa. [IpocTeiimme 3aaun B KOOpANHATaX. Y paBHEHUS
OKPYKHOCTH U IPSIMOM
I'maBa 11. CooTHoOlICHUSI MEKAY CTOPOHAMM U YIVIAMHM TPEyroJib- 11
HHUKA
CuHyc, KOCHHYC, TAHT€HC U KOTaHreHC yria. COOTHOIIEHUSI MEXKITY CTO-
pPOHAMU U yriiaMH TpeyroyibHUKa. CKaIsIpHOE MPOU3BEEHUE BEKTOPOB
I'maBa 12. /IinHa OKPYKHOCTH U IJIOIIAb KPyra 12
[IpaBwiibHBIE MHOTOYTOJIBHUKH. JIJTMHA OKPYKHOCTHU U IJIOMIAAb KpyTa
I'nasa 13. /IBu:xeHust 8
[Tonsitue nBuxkenus. [lapauienbHbIi TEPEHOC U TOBOPOT
I'naBa 14. HavyaJbHble CBeJIeHUS U3 CTEPEeOMETPUM 7
MHororpanuuku. Tena 1 TOBEpXHOCTU BpaILEHUS
HNTorosoe noBTopeHue 10
Bekropel. Metoa koopaunat. COOTHOIIEHUSI MEXAY CTOPOHAMU M yT-
JaMHU TpeyrojibHHKa. J[JInHa OKPY>KHOCTH U IUIOIIAaAb Kpyra. J[BukeHus!.
HauanbHble cBeIeHUS U3 CTEPEOMETPUHU
Hroro 68




