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IHosicHuTeBbHASA 3aNMCKA.

C 1 cents6ps 2016 r. B benroponackoil o0macTé Ha ypoBHE OCHOBHOro oOmiero oOpasoBaHus B 7-9 kjaccax u3ydaeTcsi y4eOHBI NpeaMer
«MareMaTHiKa, BKIIOYAIOUINA JUCIUTUIMHEL «airedpa» u «reometpusi».Pabouas mporpaMma o MaremMaTuke Juist 7-9 K1accoB cOCTaBIeHA Ha OCHOBE:
1.@enepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa OCHOBHOTO oOtmiero oopaszoBanus (PI'OC)

2. Ilporpammsbl 001Ie00pa3oBaTenbHBIX yupexaeHuid Anredpa 7—9 kmaccel, [Iporpammsl 00mieo0pa3zoBaTenbHBIX yupexaeHuii ['eomerpust 7—9
knaccel / CocraBurens: T.A. bBypmucrpoBa, MockBa, «IIpocBemierne»2012 . B COOTBETCTBUH ¢ 00pa30BaTENbHON MPOTPAMMOM HIKOJBI M JIOKAJIHHBIM
akToM «Ilonmoxenue o paboueil mporpamMmMe 1o y4eOHBIM npenmeTam. M3ydenue anredpsl B 7-9 kimaccax (0a30BBI ypoBeHb) ocymiecTBisieTcss o YMK
MaxkapsraeB FO.H. u np. M3ydenne reomerpun B 7-9 knaccax (6a30BbIit ypoBeHb) ocymiecTisiercs mo Y MK Aranacsa JI.C. u ap. «['eomerpust 7-9».

3. Tlonoxenust o paboueit nporpamme yuutensi, padoratomiero no ®I'OC HavanbHOrO, OCHOBHOTO 00I1Iero oopazoanust MbOY  «BenukomuxaitioBckas
cpenHssi oOieoOpa3zoBarenbHas IKOIa», TPUHATOTO Ha 3acedaHuu nenarorudeckoro copera MbBOY «BenukomuxaitnoBckas COLLD npotokon Ne 07 ot
11.04.2016r u BBen€HHOTO B ICHCTBUE MPUKA30M JUPEKTOPA MYHUITUTIAIBHOTO OIO/DKETHOTO 00Ie00pa30BaTeIbHOTO YUpexkaeHUs « BelnkoMuxaioBckas
COLI» Ne42 ot 12.04.2016T.

4.Yuebnoro miana MBOY «Benukomuxaitnosckas COIL» Ha 2018-2019 y4ueOHBIi roj

5.Kanengapuoro yae6Horo rpaduka MbOVY «Benukomuxaiinockas COIL» Ha 2018-2019yuebHb1i TO1

6 . cT.16 «Peanmu3arus 00pa3oBaTEIBHBIX MPOTPAMM C MPUMEHEHHEM JIEKTPOHHOTO OO0YUEHUS U JTUCTAHIIMOHHBIX 00pa3oBaTeNbHBIX TexHOJMOoTui» D3 «O0
obpazoBanuu B PO» o1 29.12.2012 r Ne 273-03

7. Ilpukaza MunoOpHayku PO Ne 2 o1 09.01.2014 r «O06 yrBepxkaenuu lopsinka npuMeHeHns: OpraHu3alisIiM1, OCYIIECTBIISIONIMMH 00pa30BaTENbHYIO
JEATeIbHOCTD IEKTPOHHOTO 00y4YeHUs], TMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH MPH peau3auy 00pa30BaTebHBIX TPOTPaAMMY.

OOyueHne MPOBOJHUTCS C HWCHOJIb30BaHHWEM IUTaTGOpPMBI HWH(POPMAIMOHHO-00pazoBaTenbHOro mnoprana «CereBoil kimacc bemoropes», a Takke
nopranoB DenepanbHOro IMEHTpa HHPOPMAIMOHHO-00pazoBaTenbHbIX pecypcoB (PLUOP) u «EmuHOW KOJIEKIUU IMQPPOBBIX 00pa30BaTEbHBIX
pECYPCOBY.

W3yueHne MaTeMaTHK{ B OCHOBHOM IITKOJIE HAIIPABIICHO HA JOCTIDKEHHUE CIETYIONINX LesIei:

OBJIaZICHWE CHCTEMON MaTeMaTHYeCKUX 3HAHUH M yMEHWH, HEOOXOIUMBIX Uil TMPUMEHEHHUS B TNPAKTHUYECKOW NEATETBHOCTH, W3YYEHHUS CMEKHBIX
JIMCUUIUINH, IPOJOJKEHHSI 00pa30BaHuUs;

pa3BUTHE TaKWX Ka4yeCTB JHMYHOCTH, KaK SICHOCTb W TOYHOCTh MBICIH, JIOTHUYECKOE MBIIUIEHHE, MPOCTPAHCTBEHHOE BOOOpaXKEHHE, AITOPUTMHUYECKAs
KYJIBTYpa, HHTYUIUS, KpUTHIHOCTh U CAMOKPUTHYHOCTb;

(dbopmMupoBaHHEe TPEACTABICHUN 00 UIESIX U METOAAX MAaTEMAaTUKU KaK YHUBEPCATBHOTO SI3bIKA HAYKU U TEXHUKH, CPEICTBE MOJECITUPOBAHUS MPOLECCOB H
SIBIICHUM;

BOCIIMTAaHUE CPEJACTBAMHU MATEMAaTUKU KYJIBTYpBl JIMYHOCTH, 3HAKOMCTBO C H3HBIO U JESITEIHHOCTHIO BUIHBIX OTEUYECTBEHHBIX U 3apyOCKHBIX YUEHBIX-
MaTeMAaTUKOB, TOHUMaHNe 3HAYMMOCTH MaTeMaTHKH JUIs 00IIECTBEHHOTO TIporpecca.



IInanupyemMble pe3yJbTaThbl OCBOCHHSI MaTeMaTHKHM B 7—9 Kiaccax

[Tporpamma o0ecrieunBaeT JOCTHKEHHE CIICAYIONIMX PE3YJIbTATOB OCBOCHHS 00pa30BaTENIbHOI MPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHus:
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JUYHOCIHbIE:
c(OPMHPOBAHHOCTh OTBETCTBEHHOTO OTHOULICHUS K YYEHHIO, TOTOBHOCTb M CIOCOOHOCTH OOYYaIOUIMXCSl K CAMOPa3BUTHIO M CaMOOOpPa3OBAaHHUIO Ha
OCHOBE MOTHBALIMU K OOYYEHHUIO U TO3HAHUIO, BEIOOPY JMalibHEHero oopasoBanus Ha 6a3e OPUEHTUPOBKH B MUpe mpodeccuii u mpodeccnoHaTbHBIX
IIPENIIOYTEHNH, 0CO3HAHHOMY ITOCTPOEHUIO MHANBUIyaIbHOM 00pa30BaTEIbHON TPAEKTOPUHU C YIETOM YCTOMUMBBIX MTO3HABATEIbHBIX HHTEPECOB;
c(OPMHPOBAHHOCTH IETIOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOH MPaKTHKH;
c(OPMHPOBAHHOCTh KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIEHHMM M COTPYOHHYECTBE CO CBEPCTHUKAMH, CTapUIMMH W MIIAJIIMIUMH, B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOM, yIeOHO-UCCIEI0BATENBCKON, TBOPUECKON U IPYTUX BUIAX EATEIbHOCTH;

YMEHHE SICHO, TOYHO, TPAaMOTHO H3JaraTb CBOM MBICIM B YCTHOW M NHMCbMEHHON peud, NOHMMAaTh CMBIC] IIOCTABJIIEHHOW 3ajJaud, BBICTPAUBATh
apryMeHTaluI0, IPUBOJUTH IPUMEPHI 1 KOHTPIPUMEPHI;

MpEJCTaBICHHEe O MaTeMaTHYeCKOW Hayke Kak cdepe UYelnoBEeYeCKOM IesTeNbHOCTH, 00 dTamax e€ pa3BUTH, O €€ 3HAYUMOCTH Ui Pa3BUTHS
LMBUIIN3ALUY;

KPUTHUYHOCTh MBIIIJICHUS, YMEHUE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIE BBICKA3bIBAaHHS, OTIIMYATh THIIOTE3Y OT (haKTa;

KpEaTUBHOCTb MBIIIJICHHS], NHUIMATHBA, HAXOJYUBOCTh, aKTUBHOCTb TP PEIICHUN alredpandyeckux 3aj1ay;

YMEHHE KOHTPOJIUPOBATh MPOLIECC U PE3YIbTAT Y4eOHON MaTeMaTHYeCKON JeSITENIbHOCTH;

CIIOCOOHOCTh K 3MOLMOHAJILHOMY BOCIPUSATHIO MaTEMaTUYECKUX 00BEKTOB, 3aj1a4, PEIIEHUH, pacCyXICHUH.

MemanpeomemHbole:

YMEHHE CaMOCTOATENHHO IJIAHUPOBATh albTePHATUBHBIEC IYTH JOCTIDKEHUS IIeJiei, 0CO3HAaHHO BBIOMpaTh Hanbosee 3(PQeKTUBHbBIE CITOCOOBI pEHICHUsS
y4eOHBIX M MO3HABATEIbHBIX 33]1a4;

YMEHHE OCYLIECTBIIATH KOHTPOJIb 110 PE3YNbTATY U 10 CLOCOOY AEHCTBUS HA YPOBHE ITPOU3BOJIBLHOIO BHUMAHUS U BHOCUTh HEOOXOAUMBIE KOPPEKTHUBBI;
YMEHHE aJIeKBaTHO OIICHWBATh INPABWIBHOCTh MM OIIMOOYHOCTH BBHIMOJHEHUS y4eOHOUW 3amaun, €€ OOBEKTHBHYIO TPYJHOCTh M COOCTBEHHBIE
BO3MOYKHOCTHU €€ pELICHUS;

OCO3HAHHOE BIAJICHUE JIOTMUYECKUMH JCWCTBUSMH OTPEACICHUS TOHSATHHA, OO0OOIIEHHs, YCTAaHOBJCHUS AaHAJOTHH, KiIacCHU(PUKAUU HAa OCHOBE
CaMOCTOSITEJILHOTO BbIOOpa OCHOBAHUI M KPUTEPUEB, YCTAHOBIIEHUS POJI0-BUIOBBIX CBS3EH;

YMEHHE YCTaHaBJIMBaThb MPUYMHHO-CIIECJICTBEHHBIE CBS3HM; CTPOMUTH JIOTUYECKOE PACCYKJEHUE, YMO3aKJIIOUeHHE (MHIYKTHBHOE, IEIYKTUBHOE W IO
AQHAJIOTUH) U BBIBOJIBI;

YMEHHUE CO3/1aBaTh, IPUMEHATh M MPE0OpPa3OBhIBATH 3HAKOBOCHMBOJIMYECKHE CPENICTBA, MOJEITH U CXEMBI JJISl PEUICHUS YYeOHBIX M TO3HABATEIbHBIX
3ajad;

YMEHHE OPraHHU30BbIBaTh Y4€OHOE COTPYAHUUYECTBO M COBMECTHYIO JCSATEIBHOCTh C YUYHUTEIEM WU CBEPCTHUKAMU: ONPENENATh LI, paclpelesieHue
GbyHKIME W poJiell yYaCTHUKOB, B3aMMOJCHCTBHE M OOIIMe criocoObl paboThl; yMeHHEe paboTaTh B TPYIIE: HaXOIUTh OOIee pelIeHHe M pa3pemiaTh
KOH(IIMKTHI HA OCHOBE COTJIACOBAHUS TO3UIUIA U y4€Ta HHTEPECOB; CIYyIIaTh NapTHEPA; GOpMyTUpOBaTh, ApryMEHTUPOBATh U OTCTAMBATh CBOE MHEHUE;
c(OPMHPOBAHHOCTh Y4eOHOH ¥ OOIIENOJIH30BATEIBCKONH KOMIIETEHTHOCTH B OO0JACTH WCIOJIb30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKAITHOHHBIX
texHosoruil (MKT-koMmnereHTHOCTH);
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MepBOHAYAIbHBIC MPEJICTABIICHUS 00 UJIEAX U O METOJIaX MAaTEMAaTHUKH KaKk 00 YHHUBEPCAJIBHOM SI3bIKE HAYKH U TEXHUKU, O CPEJICTBE MOJECTUPOBAHUS
SIBJICHUH U IIPOILIECCOB;

yMEHHUE BHJIETh MAaTEMaTHUECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHOM CUTYaIluu B IPYTUX JTUCIUIIINHAX, B OKPYXKAIOIEH KU3HH,

YMEHHE HAXOJUTh B PA3IMYHBIX UCTOYHUKAX MH(DOpPMAIHIO, HEOOXOUMYIO JIJISl PEIICHUS MAaTEMaTHUECKUX MPOOJIeM, U MPEACTaBIATh € B TOHATHOM
dbopMe; IPUHUMATH PEIICHUE B YCIIOBUSX HETIOTHON U M30BITOYHOM, TOUHOW U BEPOSTHOCTHON MH(POPMAIIHIH;

yMEHHE MOHMMAaTh U UCIHOJIb30BaTh MaTeMaTHYECKUE CPEACTBA HATJISTHOCTH (PUCYHKH, YEPTEKU, CXEMbI U Jp.) IS WUIIOCTPALUU, UHTEPIPETAIIUH,
apryMeHTaIuu;

YMEHHE BBIIBUTATh TUTIOTE3HI MPU PEIICHUH Y4eOHBIX 337a4 U TIOHUMATh HEOOXOMMOCTh UX MTPOBEPKU;

yMEHHUE MPUMEHSATh UHIYKTUBHBIC U JIEAYKTUBHBIE CIIOCOOBI PACCYXKICHUM, BUJIETh Pa3IUYHbIEC CTPATETUU PEIICHUS 3a/1a4;

MMOHUMAHHE CYIIHOCTH aJITOPUTMUYECKUX MPEMUCAHUN U YMEHHUE IEUCTBOBATh B COOTBETCTBUU C MPEITIOKEHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSITEILHO CTaBUTh 1I€JIH, BHIOUPATH U CO3/1aBaTh AJITOPUTMBI JIJIsl PEIICHHS] YIEOHBIX MAaTEMATUUYECKUX POoOIeM;

YMEHHE MJIaHUPOBATh U OCYLIECTBIIATH JEATEIILHOCTD, HAIIPABJICHHYIO Ha PEILIEHUE 3ajjau UCCIIEJOBATEIbCKOTO XapakTepa.

npeomemmoie:

yMeHHEe paboTaTh C MAaTeMAaTHUYECKHUM TEKCTOM (CTPYKTYpHUpOBaHUE, U3BJICUYEHHE HEOOXOJUMOW HH(POpPMAIMH), TOYHO M T'PAMOTHO BBIPAXKAaTh CBOU
MBICIM B YCTHOW M MHUCHbMEHHOM peud, MPUMEHSS MATEeMaTHYECKYyI0 TEPMUHOJIOTHIO UM CHUMBOJIMKY, MCIOJB30BaTh Pa3JMYHbIC SI3BIKM MATEMATHUKU
(cImoBECHBIN, CUMBOJIMYECKHH, Tpaduueckuii), 000CHOBBIBATH CYXICHHUS, TPOBOIUTH KJIACCU(UKAIIHIO, TOKA3bIBATh MATEMATUICCKIE YTBEPKICHHUS,
BJIaJicHuE 0a30BBIM MOHATUWHBIM aIlllapaToM: UMETh MPEACTABICHUE O YHWCJE, BJIAJCHHE CHUMBOJIBHBIM SI3bIKOM alreOpbl, 3HAHHUE 3JIEMEHTAPHBIX
(YHKIIMOHATBHBIX 3aBHCUMOCTEH, (POPMUPOBAHUE MTPEIICTABICHHA O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEATBHOM MHPE U O Pa3IMIHBIX CIIOC00ax MX
M3y4yeHus, 00 0COOCHHOCTSX BBIBOJOB U MPOTHO30B, HOCSIINX BEPOSITHOCTHBINA XapaKTep;

yYMEHHUE BBITIOJHATh alreOpandeckue npeoopa3oBaHusl pallMOHAIBHBIX BBIPAKEHUN, MPUMEHSTh UX JUIS PEIICHHUs] y4eOHBIX MaTEMaTHYECKUX 3ajad U
3a/1ay, BOBHUKAIOIIUX B CMEXHBIX YUEOHBIX MTPEAMETAX;

YMEHHE I0JIb30BaThCS MaTeMaTHUYECKUMH (OpPMYyJIaMHd U CaMOCTOSITEIBHO COCTaBIATH (OPMYINIBI 3aBHCHMOCTEH MEXIy BEIMYMHAMH Ha OCHOBE
0000IIIeHHs YaCTHBIX CITy4aeB U IKCIIEPHUMEHTA;

yMEHHUE pellaTh JIMHEHHbIE U KBaJpaTHbIE YPAaBHEHHS U HEPABEHCTBA, a TAK)KE MPUBOJAMMBIE K HUM YpaBHEHHUS, HEPaBEHCTBA, CUCTEMbI, IPUMEHSTh
rpaduyuecKue IpeCTaBIICHUs IS PEIICHUS U UCCIII0BAHNS yPaBHEHUH, HEPABEHCTB, CHCTEM;

MIPUMEHSTDH MMOJYyYCHHBIE YMEHUS JIJIsl PEIICHUS 3a7]a4 U3 MaTeMaTUKH, CMEXXHBIX MPEIMETOB, TPAKTUKH;

OBJIaJICHUE CUCTEMOH ()YHKIIMOHAIBHBIX TOHSTUH, (DYHKIIMOHAIBHBIM SI3BIKOM W CHMBOJIMKOW, YMEHHE CTPOWTH rpa@uku (yHKIIHA, OMUCHIBATH UX
CBOWCTBA, MCMOJIB30BATh (PYHKIIMOHATIHHO-TpaguuecKre MpeCTaBICHUS ISl ONMCAHMS U aHaIM3a MaTeMAaTHYECKUX 3a/1ad ¥ pealIbHBIX 3aBUCHMOCTEH;
OBJIAJICHUE OCHOBHBIMU CIOCOOAMM MPEJCTaBICHHUS M aHAIM3a CTAaTUCTHUYECKUX JAHHBIX; YMEHME pellaTh 3aJauyd Ha HaxO0XJAECHHWE YacTOThl U
BEPOSTHOCTH CIIy4alHBIX COOBITHH, YMEHHE MPUMEHSTh MU3yYCHHbIEC MOHSATHSA, PE3YJIbTAaThl U METOJbI MPHU PEIICHUH 3a7ad W3 Pa3IMYHBIX pa3lieloB
Kypca, B TOM YHUCIIE 33]a4, HE CBOJAIINXCS K HEMOCPEICTBEHHOMY ITPUMEHEHHIO U3BECTHBIX aJITOPUTMOB.



—

bt

N —

Conepxanue yueOHOro npeamera

Anreopa 7 kiaacc

Iloemopenue Kypca mamemamuxu 6-20 Knacca

Buipaoicenus, moscoecmea, ypasnenus

YucnoBsle BeIpaxeHHs ¢ nepeMeHHbIMU. [IpocTeiinue npeoOpa3oBaHus BeIpa)XKeHUN. Y paBHEHUE, KOPEHb YpaBHEeHUsI. JIMHEeilHOe ypaBHEHUE C OJHOU
IepeMEeHHON. PelieHne TeKCTOBBIX 3a/1a4 METOI0M COCTaBIEHUS ypaBHEHUM. CTaTHCTUYECKUE XapaKTEPUCTHKH.

Dyukyuu

@OyHKIMA, 001acTh onpeneneHust GyHKIuH. Berancnenue 3nauennit pynkuuu no gopmyne. I'padpuk Gyaxmun. [Ipsimas nponopmoHanbHOCTD U €€ TpaduK.
Jlunelinas QyHKIMS U ee rpaduk.

Cmenens c HamypanbHbiM NOKA3amesnem

CTeneHb ¢ HATYPaNbHBIM MOKA3aTeIeM i ee cBoicTBa. OnHouwreH. OYHKIMH Y = X7, ¥ = X’ 1 uX rpaduKy.

Mnuozounenwt

MHuorounen. CioxeHre, BBIUUTaHUE U YMHOKEHHE MHOTOWIEHOB. Pa3iiojkeHrne MHOTOUJIEHOB Ha MHOKUTEIIH.

Dopmynvl COKpAULEHHO20 YMHONCEHUA

@opmyist (a + b)’ =a’+ 2ab + b, (a £b)’ =a’ +3a’b + 3ab’ £ I,

(a+b) (@’ + ab+b*) =d’ + b’. lIpumerenne HopMyI1 COKPAIIEHHOTO YMHOKEHHUS B IPEOOPA30BAHMSX BBIPAIKEHHUIA.

Cucmemul TUHENHBIX YPAGHEHUTL

Cucrema ypaBHeHuUi. Penienne cucteMbl ABYX JIMHEWHBIX YPaBHEHUI C ABYMs IEPEMEHHBIMU U €r0 T€OMETpUYECcKasi HHTeprpeTalus. Penienre TeKCTOBbIX
3a/1a4 METOJOM COCTaBJICHUsI CUCTEM YPaBHEHUHN.

9. Obobwarouee umozoeoe nosmopenue Kypca

Aunreopa 8 kiacc
Iloemopenue Kypca anzeopul 7-20 Knacca

Payuonansusie opoou
PanmonaneHas 1po6s. OCHOBHOE CBOMCTBO JPOOH, COKpaIeHne qpoOei.

ToxnecTBeHHbIE TPe0OPa30BaHUs PAlMOHANBHBIX BeIpakeHHA. DyHKIMA Y = — U ee rpaduk.
x

Keaopammnuwie kopru

[TonsTre 06 MppannoHaIbHBIX unciax. OOme cBeleHUs O JeHCTBUTENbHBIX unciaax. KBagpaTHelil kopeHb. [loHATHE 0 HaXOXIEHUM MPUOIMKEHHOTO
3HAYeHUs KBaJpaTHOro KopHs. CBoicTBa KBajapaTHbIX KopHel. IIpeoOpa3zoBaHusi BeIpaXEHHUH, COMAEpKAIMX KBaJpaTHble KOpHU. DyHKUMS Y =-Jx , €€
CBOICTBA U IrpaukK.
Keaopammnwie ypasnenusn

KBanpatHoe ypaBHeHue. @opmysna KOpHER KBaJpaTHOTO YpaBHEHUs. Permenne paloHaIbHBIX YpaBHEHUI. Perenue 3aaa4, NpuBOASIIMX K KBaIpaTHBIM
YPaBHEHUSIM U MPOCTEHUIIUM PAllMOHAIIBHBIM YPaBHEHUSIM.
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Hepasencmea

YucnoBble HEpaBEHCTBA M HMX CBoiicTBa. llouneHHOE ClOKEHHWE M YMHOKEHHE YHCIOBBIX HEpaBeHCTB. llOrpemHocTh W TOYHOCTH MPUOIMKEHUS.
JInHeliHbIe HEPABEHCTBA C OJHON IIEPEMEHHON U UX CUCTEMBI.
Cmenens ¢ yenvim noxazamenem. Inemennmvl CMaAmucmuKku
CreneHb c 1eNIbIM TIOKa3aTesieM U ee cBoicTBa. CTaHIapTHBIN BU]L

yucna. HauanbHble cBeieHNs 00 OpraHU3aluy CTaTUCTUYECKUX HCCIIEI0BaHMM.
Iloemopenue

Anreopa 9 kiacc

Iloemopenue Kypca anzeopul 8-20 Knacca
Keaopamuunaa ¢pynxkyusn
CaoiictBa ¢ynkuuii. KBanparnunas ¢pyHkuums
@Oynxknus. CoiicTBa Qpynkumii. KBagpaTHbiil TpexuiieH. PaznokeHne KBaIpaTHOTO TpeXwieHa Ha MHOKUTETH. QYHKIHS ) = ax’ + bx + ¢, ee cBoiicTBa n
rpaduk. CreneHHast QyHKIHA.
Ypasnenus u nepasencmea c 00noii nepemennoi
Iensle ypaBHeHUs. J|poOHbIE pallMOHaAIbHbBIE YypaBHEHUs. HepaBeHCTBa BTOPOI CTENEHU € OJTHOM NTepeMEHHON. MeTo1 MHTEpBaJIOB.
Ypasnuenus u nepasencmea c 08yma nepemennvimu
VYpaBHEHHE C ABYMS TIEpeMEHHBIMH U ero rpaduk. CucTeMbl ypaBHEHUI BTOPOI CTeNeHH. Perrenne 3aaq ¢ TOMOIIBIO CUCTEM ypaBHEHUH BTOPOH cTe-
neHu. HepaBeHcTBa ¢ IByMsI IEPEMEHHBIMU U UX CUCTEMBI.
Apugpmemuueckan u ceomempuueckas npozpeccuu
Apudmernueckast 1 reomerpuyeckast mporpeccuu. @opMysbl n-TO WieHa U CyMMBI TIEPBBIX 72 YWICHOB Mporpeccuu. beckoHeuHo yObIBaroIast TeOMeTpH-
gecKasi IpOTrpeccHsl.
Dnemenmuvl KOMOUHAMOPUKU U MEOPUU 6EPOAMHOCH Nl
KomMb6unaTtopHoe npasuiio yMHOkeHus. [lepecTaHoBKY, pazMmernieHusi, couetanus. OTHOCUTENbHAs 4YacTOTa U BEPOSITHOCTh CIIy4aitHOTO COOBITHS.
Hmozosoe noemopenue Kypca anzeoput 7-9 knaccoe

I'eomeTpus 7 kiacc

1. Hauanvuvie 2eomempuueckue céedeHus

[IpocTeiimme reomeTprueckue GUrypsl: mpsimasi, TOUKa, OTPE30K, JIyd, yroi. IloHsTHe paBeHCTBa reoMeTpudeckux (puryp. CpaBHEeHHE OTPE3KOB U YIIIOB.
N3mepenue oTpe3koB, AnuHa oTpe3Ka. M3mepenue yrios, rpagycHas Mepa yria. CMeKHble U BEpTUKAJIbHBIE YTJIbl, UX CBOKCTBA. [leprnenauKymnspHbie
IpsIMBIE.

2. Tpeyzonvnuxu

Tpeyronbuuk. [IpuzHaku paBeHCTBa TpeyroJbHUKOB. Ileprienaukynsp k npsmMoil. MenuaHbl, OMCCEKTPUCH U BBICOTHI TPEYT0JIbHUKA. PaBHOOEApEHHBIN
TPEYrOJBHUK U €r0 CBOMCTBA. 3a7jaul Ha IIOCTPOEHUE C MOMOIIBIO IUPKYJIS U JIMHEHKH.

3. Ilapannenvnvie npamole

[Ipu3Haky napayuieaTbHOCTH NPSIMBIX. AKCHOMA MapajieNbHbIX MPsAMbIX. CBONCTBA MapayiebHbIX IPSIMBbIX.



4. Coomnouwienus meixicoy CmopoHamu u y2iamu mpeyzoibHuKa

Cymma yrioB Tpeyroyibauka. COOTHOIIICHHE MEXK/Ty CTOPOHAMUU YIIIaMU TpeyroibHuKa. HepaBeHCTBO TpeyroiabHUKa. [IpsSIMOyroinbHbIe TPEYroJbHUKH, X
CBOMCTBA U NIPU3HAKHU PABEHCTBA. PaccTosiHUE OT TOUYKHU JI0 NpsAMOM. PaccTosiHne Mex 1y napajuienbHbIMU NpssMbIMU. [IocTpoeHne TpeyroibHUKa 110 TpeM
AIIEMEHTAaM.

5. Iloemopenue. Pewienue 3aoau

I'eomeTpus 8 kinacc
Yemovipexy201bHuKu
MHOTroyrojpHUK, BBIITYKJIBIH MHOTOYTOJIbHUK, YEThIpeXyroiabHuK. [lapamnenorpamm, ero cBoiicrsa u npusHaku. Tpanemnus. [IpsMoyroasHuk, pomo,
KBajipar, ux cporictBa. OceBas M LIEHTpaJIbHasi CAMMETPUHU.
IInowaos
[TonsiThe moNIa M MHOTOYTOJIBHUKA. [ITomaam npsMoyroyibHUKa, TapajuiesorpaMmma, TpeyrojabHuka, Tpanenud. Teopema [Iudaropa.
Iloooonvle mpeyzonvHuxku
[Tono6usie Tpeyroapauky. [Ipu3naku nogo0us TpeyrobHUKOB. [IprMeHeHre moJo0us K T0Ka3aTeIbCTBY TEOPEM H pelieHHIo 3a1ad. CHHYC, KOCHHYC U
TAHI'€HC OCTPOTO yIJjla MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
Okpyscnocmo
B3anMHoOe pacnosiokeHue npsMon U OKpyKHOCTH. KacaTenbHas K OKpYKHOCTH, €€ CBOMCTBO W NpHU3HaK. [{[eHTpasbHbIE U BIIMCAHHBIE YIUIBL. YeThIpe
3aMedaresIbHbIe TOUKHU TPEyroJbHUKA. BrimcanHas u onvcaHHasi OKPYKHOCTH.
Iloemopenue. Pewienue 3a0au
I'eomerpus 9 knacc
Bexmopuvi. Memoo koopounam
ITonstue Bekropa. PaBeHcTBO BekTOpOB. Cl10kKEHHE M BBIUMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha uncio. PasnokeHne BekTopa 1o AByM HEKOJUIMHEap-
HbIM BekTopaMm. Koopaunate! Bekropa. IIpocrelimue 3axaun B KOOpAMHATaX. Y paBHEHUSI OKPYKHOCTH U IpsIMOU. [IprMeHeHne BEKTOpOB U KOOpAUHAT IIPH
pelieHuu 3a1aqy
Coommnowenus medxcoy cmoponamu u yanamu mpeyzonvrhuka. Ckanaproe npouseedenue 6eKmopog
CuHyc, KOCUHYC M TaHIeHC yria. Teopembl CHHYCOB U KOCHHYCOB. PemieHne TpeyroiabHukoB. CKaJasipHOE IPOU3BEIEHUE BEKTOPOB U €r0 NMPHUMEHEHUE B
r€OMETPUUYECKHX 3a/1a4ax.
Jlnuna okpysycnocmu u niouwiaos Kpyza
[IpaBusbHBIE MHOTOYTOJIBHUKU. OKpPYKHOCTH, ONMCAHHAsI OKOJIO NMPABUIBHOIO MHOTOYrOJIbHMKA M BIIMCaHHas B Hero. [locTpoeHue npaBUIbHBIX MHOTO-
YroJIbHUKOB. J[immHa okpyxHOCTH. [lomans kpyra.
euscenusn
OTtoOpakeHune mockocTy Ha ceOs. [Tonsitue nBuxenns. OceBas u LieHTpabHas cumMeTpuu. [lapamiensHbiii nepenoc. [loBopot. Hanoxxenust u ABM>KeHUS.
06 axcuomax zeomempuu
becena 06 akcmomax reomeTpun.
Hauanvnvie ceedenusn uz cmepeomempuu



[Tpenmer crepeomerpuu. ['eomeTpruecke Teia U MOBEPXHOCTH. MHOTOTPAaHHUKHU: MPHU3Ma, Mapajuiesienunesl, nTupaMuaa, GopMyssl Ui BEIYACICHUS UX
00BemMoB. Tema v TOBEPXHOCTH BpAIIEHUS: IIHIIMHAP, KOHYC, cdepa, map, GopMyIIbl il BEIYUCICHHS WX TUIOMIAJICH ITOBEPXHOCTEH U 00BEMOB.
Iloemopenue. Pewienue 3a0au

TemaTn4eckoe IJIAaHUPOBaAHHUE

Koi- XapakTepucTHKa
Ne § Conepxanue marepuana BO OCHOBHBIX BUJIOB ACATCIIBHOCTH YYCHHUKA
4acoB (Ha ypoBHE y4EeOHBIX JCHCTBUI)
Aareodpa 7 kiacc
I'naBa 1. Beipasxenusi, To:k1ecTBa, ypaBHeHHUs 22
) )
BrIpaxenus HaxoanTb 3HaYeHNs YNCIIOBBIX BBEIPAKEHHUH, a TaKkkKe
1 . 5 BEIPAYKEHUH C TIEPEMEHHBIMH ITPU YKa3aHHBIX 3HAUCHUSX TTepeMEHHBIX. VICIIoap30BaTh 3HAKN
o) HpeoGpasoBaHHe BBIPKCHAN 4 >, <, >, <, YUTaTh U COCTABIIATH [[BOIHBIC HEPABEHCTBA.
KourpoapHas padora Ne 1 BuInomaHsaTE IpocTeiime Ipeodpa3oBaHus BEIPAKEHUI: IIPUBOIUTE ITOJO0HEIE ClIaraeMele,
p peodp p p
VpaBHEHHUS ¢ OJHOU IIEPEMEHHOM 1 PaCKpBIBaTh CKOOKH B CyMME MIJIH Pa3HOCTH BBIPAXKCHUI.
3 CTaTHCTHUCCKE XapaKTePHCTHKH 7 Pemats ypaBHeHHs BUIA ax= b TP Pa3IUIHBIX 3HAUCHUSX d U b, a TakKe HECIIOXKHEIE
YPaBHEHUS, CBOSIINECS K HIM.
4 KOHTPOJIBHaSI pa60Ta Ne 2 4 Hcronp30Bate anmapar ypaBHEHUI /I PEIIEHUs TEKCTOBBIX 3a/1a4, HHTEPITPETHPOBATh
1 pesynbTaT. Mcrnonp30BaTh NPOCTEHIINE CTATUCTHYECKNE XapaKTePUCTHKH (CpeaHee
apudmerHyeckoe, pazmMax, Moja,
I'naBa II. ®ynkuuu 11
DyHKIMK ¥ UX Fpa(l)I/IKI/I BerancnaTs 3HaYeHUS QYHKINH, 3aJaHHOH ()OPMYITION, COCTAaBISTEH TAaOINIIBI 3HAUYCHUH
. ¢yaxmum. 1o rpaduky GyHKIMN HAXOAUTH 3HAUEHHE (DYHKIIUH IO H3BECTHOMY 3HAUEHHIO
Jlunerinas (1)yHKHI/I$I 5 apryMeHTa U periarh oOpaTHyo 3a/1auy.
5 KOHTpOJII)HaSI pa60Ta Ne 3 5 CrponTtb TpadhuKu NPsIMOH TTPOITOPIHOHATEHOCTH M JIMHEHHON (yHKINH, ONMCHIBAThH
cBoifcTBa 91X QyHKIMH. [IoHMMaTh, Kak BIUSIET 3HAK KOG GUIHEHTA k Ha pacIIONOXKEHHEe B
6 1 KOOpAWHATHON TIOCKOCTH rpaduka GyHKIuM y = kx, T1e k # 0, Kak 3aBUCUT OT 3HAUCHHH k 1
b B3auMHOE pacnonoxenue rpagukos 1B KIuii BUja y = kx+ b. IatepnpernpoBatsb
p p YX QYyH y prpeTHp
rpaduKy peanbHBIX 3aBUCUMOCTEH, ONMMCHIBaeMBIX (hopMymnamu Bua y =kx, rne k20 my =
kx+
I'napa III. Ctenenb ¢ HaTYypaJbHbIM NMOKa3aTesaem 11
CrereHb U €6 CBOMCTBA BeramcensaTs 3HaUeHUS BRIPAXKSHUI BUIA dn, TJIE @ — MPOU3BOJIBHOE YUCIIO, /1 — HATypalIbHOE
YHCII0, YCTHO ¥ MUCbMEHHO, a TAKKe C HOMOIIBIO KaJIbKYIISTOPA.
7 OoumneHsr 5 DopMyITHpOBaTh, 3aITUCHIBATH B CHMBOJIMIECKOH (hopMe 1 00OCHOBBIBATH CBOICTBA CTENICHU
g KOHTPOJH)HaSI pa60Ta Ne 4 5 C HaTypaJbHBIM TOKa3aTeneM. IIpuMeHsTs CBOMCTBA CTENEHH JUlsl PeoOpa3oBaHUs
1 BEIPAYKEHUH. BBIMONTHATE YMHOKEHHE OTHOWICHOB 1 BO3BE/ICHNE OJJHOWICHOB B CTETICHb.
CrponTs rpaduku QYHKIHH y = X2 y = x3. Pemars
rpadudecku ypaBHeHUs x2= kx+ b, x3= kx+ b, rie k u b — HexoTopsIe uncna
I'nasa IV. MHoroujensi 17
9 CyMMa U Pa3HOCTh MHOTOYJIEHOB 3 3amuceIBaTh MHOTOWISH B CTAHJAPTHOM BHJIE, ONPEIEIISITH CTETICHh MHOT OUWICHA.
BBITONHATE ClIOKEHNE W BEIYUTAaHHE MHOTOWICHOB, YMHOXKSHHE OJJHOWICHA HA MHOTOWICH H




Kou- XapakTepucTUKa
Ne § Conepxanue mMaTepuaa BO OCHOBHBIX BHJIOB JIEATENLHOCTH yUEHUKA
4acoB (Ha ypoBHE y4EOHBIX JCHCTBUI)
10 [IpousBeieHNE OJHOUIEHA U 6 MHOTOWICHA Ha MHOTOWICH. BEITIONHATH pa3I0XKeHHe MHOTO WICHOB Ha MHOMKHTEIIH,
UCIIONB3YsI BRIHECEHHUE MHOMXKHUTEILS 38 CKOOKH U CIIOCO0 IPYHITHPOBKY. [IpHMeHATE neifcTBus
11 MHOTOYJIEHA
€ MHOTOWICHAMH IIPHU PEIICHUU Pa3HOOOPA3HBIX 331a4, B YACTHOCTH IPH PEIICHUH
KOHTpOJII)HaSI pa60Ta Ne 5 1 TEKCTOBBIX 3a/1a4 C MOMOILLIO
[IpousBeneHrne MHOTOUJIEHOB 6
KoHnTposasHast padora Ne 6 1
I'naBa V. ®opmy.Jibl cCOKpanmiéHHOTro yMHOxkeHust 19
KBajpaT cyMMBI U KBaJpar pa3HOCTH 5 Jloka3bIBaTh CIIPAaBEUIHBOCT (DOPMYII COKPAIIEHHOTO YMHOXKCHHS, IPUMEHSTH UX B
PasHocTb KBaapatos. CyMma i 6 IpeoOpa30BaHUAX LIEIbIX BEIPAXKEHUH B MHOTOWICHSBI, a TAKOKe JUISL PA3JIOKCHHS
12 MHOTOWICHOB Ha MHOKUTENU. VICIIONB30BaTh pa3INIHbIe IPEoOPa30BaHMUs IEIbIX
13 Pa3HOCTDb K}’60B BBIPA)KCHUM IIPU PEILICHUU YPaBHEHUI], J0Ka3aTeNbCTBE TOKAECTB, B 33/1a4axX Ha JEIMMOCTb,
14 KonTpossnas padora Ne 7 1 B BBIYUCIICHHH 3HAUECHUH HEKOTOPBHIX BEIPAKEHHUIT C IIOMOIIBIO KAIIBKYIISITOpa
[IpeoOpazoBaHue 1EIBIX BEIPAKEHNH 6
KonTponbHas padora Ne 8 1
I'naBa VI. CucreMbl JIMHeHHBIX ypaBHeHUi 16
HHHCfIHbIe ypaBHeHI/ISI C I[BYM;I OHpCI[CJ'ISITB, SABJISACTCA JIU ITapa YMUCCII pECHICHUEM JAaHHOI'O YPaBHECHUS C IBYMSL
TepEMEHHBIMH 1 HX CHCTEMBI 5 nepeMeHHbIMU. Haxonuts myrém nepebopa Leislie pemeRns JMHEWHOTO YPaBHEHUS C JBYMS
. nepeMeHHbIMA. CTpouTh TpaduK ypaBHeHHS ax + by= ¢, rnea # 0 win b # 0. Pernats
15 Pemenne cucteM JTHMHEHMHBIX 10 rpaduIecKuM
16 ypaBHEHUH ) CIIOCOOOM CHCTEMBI mgHeﬁHHx YpaBHEHHIT C ABYMS MEPEMEHHBIMH. HpI/IMeHH'[;B crocob
HOJCTAaHOBKH H CIIOCO0 CIIOXKEHHUS IIPU PEIIEHNH CHCTeM JIHHEHHBIX ypaBHEHHIT C IBYMSI
o
Koutponbras pa6OTa Ne 9 HepeMEeHHBIMU. PelaTh TeKCTOBBIC 3aJaUl HCIIONB3Ys B KAUSCTBE alreOpandecKoil MoIeu
cHCTeMy ypaBHeHHil. MIHTepIpeTHpOBaTh Pe3yIIbTaT, IOTYISHHBIH IIPU PEIISHUH CHCTEMBI
IloBTOpeHue 6
Wrorosslii 3a4€T
Hrorosasi KOHTpoJIbHas paboTa
Aareopa 8 kiacc
I'naBa 1. PanuonajbHble 1podu 23
1 PannonanbHbIe IpoOH U UX CBOMCTBA 5 CDOgMyJ‘[I/IpOBaTB OCgIOBHOC CBOIICTBO PaI[MOHAIBHON POOU U MPUMEHSTH €T0 IS
o peoOpa3oBaHus pobeil. BEIMOIHATH ClIOKEHHe, BEIYUTAHHE, YMHOKECHHE H IeTICHUe
2 Cymma u pasHoCTh 1podeit 6 palMOHAIBHBIX PoOeii, a Takke BO3BECHHE APOOH B CTENICHb. BBINOIHATE Pa3IIMIHbIe
KOHTPOJH)HaSI pa60Ta Ne 1 1 peoOpa30BaHUs PALIMOHAIBHBIX BEIPAXKEHUH, JOKa3bIBATh TOKAECTBA. 3HATH CBOMCTBA
3 HpomBe TIEHUE U YaCTHOE I{p06el71 10 ¢byHKIMY y k=, TO€ k # 0, 1 yMeTh cTpouTh e€ rpaduk. cnoms30BaTh KOMITBIOTEp IS
KonTponsaas padota Ne 2 1 UCCIIeIOBAHMS TOJIOXKEHYS rpadiika B KOOPIMHATHOH INIOCKOCTH B 3aBUCHMOCTH OT k




Koi-

XapakTepucTUKa

Ne § Conep:kanue maTepuaa BO OCHOBHBIX BUJIOB ACATCIIBHOCTH YYCHHUKA
4acoB (Ha ypoBHE y4EOHBIX JCHCTBUI)
I'naBa Il. KBaagpathsble kophu 19
JlelicTBUTENLHBIE YHCIIA ITpHBOANTE MPUMEPBI PALIMOHATBHBIX U HPPALMOHATIBHBIX yncell. HaXoauTh 3HaUCH s
. . apu(PMETHIECKUX KBAaJPATHBIX KOPHEH, UCIONB3Ys TP HEOOXOIUMOCTH KAIBKYIISTOP.
Apudmernueckuii KBaJpaTHbIHI 2 pic P P v b POt YITOP
Jloka3bIBaTh TEOPEMBI O KOPHE U3 TIPOM3BECHUS M IPOOH, TOKAECTBO d2= d , IPUMEHATH UX
4 KOpPCHb 5 B IpeoOpa3oBaHMsIX BbIpaskeHN. OCBOOOXKIATHCS OT HPPALMOHAIFHOCTH B 3HAMEHATEIISX
5 CBolicTBa apI/I(i)MCTI/I‘IGCKOI‘O 3 Jpobeit Buna a b ,ab ¢ =. BEIHOCUT MHOXKUTENb 3a3HaK KOPHS U BHOCUTh MHOKMTEIb MOJ,
3HAK KOPHSL.
6 KBaZIpaTHOTO KOPHS Vcronb30BaTh KBaPATHBIC KOPHHU JUISl BBIPQKCHHS IEPEMEHHBIX M3 TEOMETPUUCCKHX U
KOHTpOJII)HaSI pa60Ta Ne 3 1 (uzngecKux GopMyi.
[IpuMeHeHne CBOMCTB 7
7 apu(pMeTHIECKOTO KBAPATHOTO
KOpHS 1
KonTposasHast padora Ne 4
I'naBa III. KBagpaTHble ypaBHeHus 21
KBajparHoe ypaBHEHHE ¥ €r0 KOPHU 10 Pemrats xBagparHble ypaBHeHUs. HaxomuTs monbopoM KOpHHU KBapaTHOTO YpaBHEHUS,
ucnoib3ys TeopeMy Buera. Hccne
8 KoHTpobHast pa60Ta No 5 ) y: peMy JIOBAaTh KBAPATHBIC YPABHEHUS 110 TUCKPUMHHAHTY U
koaurenTam. Permats qpoOHBIe paroHaIbHBIE YPAaBHEHHUS, CBO/IS pEIICHHE TAaKNUX
HpO6HBIC palinOHAaJIbHBIC YPABHCHUA 9 YPAaBHEHMH K PEMICHUIO JIMHEHHBIX M KBAIPATHBIX YPABHEHHH C TTOCIIEAYIOINM
9 KounTtponbHas pa60Ta No 6 1 HCKITFOYeHNEM TIOCTOPOHHUX KOpHEH. PemaTs TeKcToBbIe 3a1a9H, MCTIONb3Ys KBaJpaTHBIE U
JIpOOHBIC YpaBHCHHS
I'nasa IV. HepaBenctna 20
YuciioBble HEPABEHCTBA U MX DopMyITHpOBaTh U JOKa3bIBATH CBOMCTBA YHCIIOBBIX HEPABEHCTB. Vcronp30BaTh anmapar
o HEPABEHCTB JUIsI OLICHKU MOTPEITHOCTH M TOYHOCTH TIPUOITMIKESHHS.
10 CBOMCTBA
1 HaxomuTs nepecedenne 1 00beAMHEHNE MHOXKECTB, B YACTHOCTH YHCIIOBBIX IIPOMEKYTKOB.
KOHTPOJH)Haﬂ pa60Ta Ne 7 10 Pemars JinHEHHBIC HEpaBEeHCTBA. PelaTh CHCTEMbI JIMHEHHBIX HEPABEHCTB, B TOM YHCIIE
11 HepaseHcTBa ¢ 0HOM NIEpeMEHHOM 1 TaKHX, KOTOPbIC 3aIMCAHbI B BU/IC JIBOMHBIX HEPABEHCTB
UX CUCTEMBbI
1
KoHnTposbHas padora Ne 8
I'naBa V. CreneHb ¢ 1e/1bIM OKAa3aTeJIeM. DJIeMEHThI CTATHCTHKHU 11
CTerneHs ¢ 1eIbIM MoKa3aTesieM U eé 3HaTH Ompe/ieNIeHNe U CBOMCTBA CTEMNEHH C IeIbIM MoKa3areneM. [IpiuMeHsTs cBoifcTBa
. CTETICHH C IIEJIBIM TT0Ka3aTeNIeM MPH BBITIOITHEHUH BRIYMCICHUH 1 IPeoOpa3oBaHu
CBOHUCTBA .
12 6 BbIpaKeHHUH. VICIIOIb30BaTh 3aMKCh YKHCEI B CTAHAAPTHOM BUJIC TSI BRIPAXKCHUS U
KOHTpOJII)HaSI pa60Ta Ne 9 COIOCTABJICHUSI Pa3MEPOB OOBEKTOB, JUTUTEITBHOCTH MTPOIIECCOB B OKPYKAIOIIEM MHpE.
JneMeHTbI CTATUCTUKH 1 ITpHBOAUTE MPUMEPBI PEIPE3CHTATHBHON M HEPETIPE3EHTAaTUBHOM BbIOOpKH. M3BIIEKaTh
WHPOPMAITUIO U3 TAOJIUI] YaCTOT M OPTaHM30BBIBATH HH(POPMAITHIO B BUJIC TAOIUII 9aCTOT,
13 4 CTPOUTH MHTEPBAIBHBIN PSII.

Vcrionp30BaTh HArJSAHOE MPEACTABICHHAE CTATHCTIHYECKOH HH(OPMAIHY B BUJIE
CTONOYATHIX M KPYrOBBIX

IloBTOpenue 8




Kou- XapakTepucTHKa
Ne § Conep:kanue maTepuaa BO OCHOBHBIX BUJIOB ACATCIIBHOCTH YYCHHUKA
4acoB (Ha ypoBHE y4EOHBIX JCHCTBUI)
Wrorosslii 3a4€T 1
Wrorosas koHTpoJIbHas paboTa 2
Aaredpa 9 kiacc
I'naBa 1. KBaaparnunas pynknus 22
DyYHKIMK ¥ UX CBOWCTBA 5 BeraucisaTh 3HaUCHUsI (QYHKIUH, 3a1aHHOH GOPMYITOi, a Tarke ABYMs U TpeMs popMynaMu.
o .. OmnuceIBaTh cBOMCTBA (DYHKINIT HA OCHOBE MX TPAQHUIECKOT0 MPE/ICTABICHHSI.
1 KBpaspaTHbIit TpExHIeH 4 WHTEeprpeTHpoBaTh rpadKy peatbHbIX
KOHTPOJH)Haﬂ pa60Ta Ne 1 1 3aBucnMocTei. [Toka3pIBaTh CXeMaTHIECKH TTOJI0KeHNE Ha KOOPIMHAT HOI INIOCKOCTH
2 KBa[[paTI/I‘IHaSI q)yHKIII/Iﬂ ueé Fpa(i)I/IK 8 rpadukoB QyHKIWH y = ax2, y = ax2+ n, y = a (x — m)2. CTpouts rpaduk
3 Crenennas (1) ks, Kopens n-it GyHKIMY y = ax2+ bx+ ¢, yMeTh yKa3bIBaTh KOOPIMHATHI BEPIIMHEI Tapadoisl, e€ och
4 YHKIAA. P n 3 CHMMETPHH, HallpaBICHHUE BeTBeH MapaboIbL.
CTCIICHU W3o06paxats cxemarmdecky rpaduk GyHKINH y = x» ¢ YETHBIM ¥ HEUETHEIM 7. [ToHMMaTh
KonTpossnas padora Ne 2 1 CMBICIT 3aIUCe BUNA 3d, 44 U T. JI., Te @ — HEKOTOPOE IUCIIO.
HmeTs npeacTaBIcHUE O HAXOKACHUM KOpHEH n-i
I'naBa Il. YpaBHeHus1 M HepaBeHCTBA C 0/IHOI nepeMeHHoi 14
VpaBHEHHUS ¢ OJHOMU ITEPEMEHHOM PemiaTh ypaBHEHHs TPEThel M YETBEPTON CTEIICHH C TIOMOIIBIO PA3IOKEHUS HA MHOKHTEITH
H . . 8 U BBEJICHUSI BCIIOMOTATEIIbHBIX IEPEMEHHBIX, B YaCTHOCTH PelliaTh OMKBaIpaTHbBIC
5 CPpaBCHCTBA € OJTHOM MCPCMCHHON 5 ypaBHeHus. Pemars 1poOHbIe paloHaIbHbIC YPABHEHHUS, CBOMIS MX K LIEIbIM YPaBHEHHSIM
6 KOHTpOJII)HaSI pa60Ta Ne 3 ¢ mocienyouel nposepKkoil KopHel. PemaTs HepaBeHCTBA BTOPOi! CTENIEHU, UCIIONb3Ys
1 rpadudaeckue npeacTaBiaeHus. VIcIons30BaTh METO] HHTEPBAJIOB ISl PEIIECHUST HECIOKHBIX
pAaIMOHAIBLHBIX HEPABCHCTB
I'naBa IIl. YpaBHeHHs M1 HEpaBeHCTBA ¢ ABYMsl lepeMeHHbIMU 17
VpaBHEHHUS C ABYMS IEPEMEHHBIMU U 10 Crpouth rpadviki ypaBHEHHIA C ABYMs IEPEMEHHBIMH B POCTEHIINX CITydasix, KOTa
7 rpaduKoM SBILSIETCS MpsiMast, Hapaboita, THepOoia, OKPYKHOCTh. VICIonbp30BaTh UX IS
HUX CUCTEMBbI
rpapUUecKOro PeIIeHUs CHCTEM YPaBHEHHIT C ABYMSI IIEPEMEHHBIMH.
8 HepaBeHCTBa C ABYMs MEPCMECHHBIMHA 6 Pemats crioco6oM 1MOCTaHOBKU CHCTEMBI IBYX YPaBHEHUII C IBYMsI IEPEMEHHBIMH, B
U UX CUCTEMBI KOTOPBIX OJTHO YPaBHEHHE IIEPBOIi CTENIEHH, a JPYroe — BTOPOIl CTEIICHH.
Kontponbaas pabota Ne 4 1 Pemarh TEKCTOBBIE 3314, UCIIONbL3YS B KaueCTBe
I'naBa IV. Apudpmernueckas u reomerpuueckas nporpeccum 15
ApI/I(i)MeTI/IIIeCKaSI nporpeccus ITprMeHSTh HHICKCHBIE 0003HAYEHHUS ISl YWICHOB TOCIe0BaTebHOCTEH. [TpHBOIUTS
Konrpoibnas padora Ne 5 7 HPHNEPDI SAAGHIL
9 p p - 1 MOCIIeI0BATEILHOCTEH (DOPMYIIOi #-TO WIeHa U PEKYPPEHTHON (OPMYITOM.
FCOMeTpHHeCKaH nporpeccus BeiBomuTs popMystel 72-TO WieHa apupMETHIESCKON IIPOrPEeCCUH U TEOMETPHUIECKOM
10 KonTposbnas padora Ne 6 6 IPOrPECCHH, CyMMBI HIEPBBIX /1 WICHOB apH(METHIECKOH 1 TeOMETPUIECKOI! IIPOrpeccHii,
1 pelIaTh 3a/lauy ¢ UCIOIB30BaHUeM 3THX (hOpMyIl. [JOKa3bIBATE XapaKTePUCTUIECKOE
CBOWCTBO apU(METHUECKON U TEOMETPUICCKOI MMPOTrPECCHI.
I'naBa V. JyieMeHTbl KOMOMHATOPUKH H T€OPUH BeposiTHOCTe 13
11 DiieMeHTH KOMOMHATOPHUKU 9 BrInonHUTE nepe6op BceX BO3MOXKHEIX BapHAHTOB JULI IepecyéTa 00BbEKTOB M KOMOUHALMIA.

HpI/IMCHSITB IIpaBwuiIo KOM6I/IHaT0pHOFO YMHOKCHUS.




Kou- XapakTepucTUKa

Ne § Coneprxanue marepurana BO OCHOBHBIX BHJIOB JIEATEIBHOCTU yIEHUKA
4acoB (Ha ypoBHE y4EOHBIX JCHCTBUI)
12 HavasnbHble CBeIEHUS M3 TEOPHH 3 Pacrio3HaBaTh 3a/1a41 Ha BHIYKMCIICHUE YHCIIA HepeCTaH;BOK, pa3MeIeHHH, COYeTaHui U
. TIPUMEHSTH COOTBETCTBYIOIIHE (DOPMYITBI.
BCPOATHOCTEH BBIYHCIATH YacTOTY CllydaifHOro coObIThsI. OLEHUBATh BEPOSITHOCTD CITY4aifHOro COOBITHS C
KonTtposnbsHas padora Ne 7 1 MOMOIIBIO YaCTOTEI, YCTAHOBJIEHHON ONBITHEIM ITyTéM. HaXomuTh BEpOATHOCTE CIIydaliHOrO
COOBITHS HA OCHOBE KJIACCHYECKOTO ONPE/ICIICHNS BEpOSITHOCTH. [IpUBOIUTE TPUMEPhI
JIOCTOBEPHBIX M HEBO3MOYKHBIX COOBITHIT
IoBTOpenue 21
| HTorosas KOHTpOJbHas paboTa | |
Kos- XapakTepucTuka
No § Coneprxanue maTepuania BO P p L
4ACOB OCHOBHBIX BUJIOB JICITEIbHOCTH YYCHHKA (Ha ypoBHE YUeOHBIX JeHCTBHIA)
I'eomeTpus 7 kiace
I'naBa I. HauajbHble reomeTpruyeckue cBeieHus 7
1,2 [Mpsimas 1 otpe3ok. JIyu u yrou 1 OOBSCHSITH, YTO TAKOE OTPE30K, JIyd, yroi, Kakue (GUrypsl
3 CpaBHEHNE OTDE3KOB I VIJIOB 1 HAa3bIBAIOTCSl PABHBIMH, KaK CPAaBHUBAIOTCS M H3MEPSIOTCS
p p yr OTPE3KH U YIIIbI, YTO TAKOE rPajyC U TpajlyCHasi Mepa yria,
4,5 I/I3MepeHI/Ie OTPE3KOB. I/I3MepeHHe KaKOM yros Ha3bIBaeTCs MPSMBIM, TYIBIM, OCTPBIM, Pa3BEPHYTHIM, UTO TAKOE CEpEeIUHA
YIIIOB 2 OTpe3Ka U OUCCEKTPHCa YIila, KAKUE YIIIbl HA3bIBAIOTCS CMEIKHBIMU U KaKHe
6 TlepreHMKyASpHBIE TPSIMBIE 1 BEPTHKATBHBIME; (HOPMYIUPOBATH U OOOCHOBBIBATH YTBEPIKICHHS O CBOMCTBAX CMEXHBIX 1
y BEPTHKAIBHBIX YTIIOB; OOBSICHATH, KAKUE MPSIMbIE HA3BIBAIOTCS MEPIEH UK YIIAPHBIMH;
Pemenue 3anau 1 (bopMyIHpOBaThH ¥ 0GOCHOBBIBATH YTBEPIKICHIE O CBOWCTBE JIBYX TPSAMBIX,
KonTposbnas padora Ne 1 1 MEePICHANKY/ISAPHBIX K TPEThei; H300pakaTh M paclo3HaBaTh YKa3aHHbIC MpoCTeiiime
(GUryphl Ha YepTekKax; periaTh 3a1a4uH, CBsI3aHHBIC C ATUMHU NpocTeHMMU QUrypamMu
I'naBa Il. TpeyroabHuku 14
1 HepBBIﬁ IPHU3HAK PABEHCTBA TPEYrOJILHUKOB 3 OOBsICHSATH, Kakas purypa HA3bIBACTCS TPEYTONBHHUKOM, HTO TAKOE BEPLIHMHBI, CTOPOHBI, YIIIbI 1
TIEPUMETP TPEYT'OJIbHUKA, KaKOU TPEYTOJIbHUK HA3bIBACTCS paBHoGe}:{peHHLIM " KaKou
Mennansl, 6HCCCKTPI/ICBI " BBICOTBI PaBHOCTOPOHHHMM, KaKUe TPEYTOJIbHUKH HA3bIBAIOTCS PABHBIME; M300paKaTh M PACO3HABATh HA
2 TpeerHI)HI/IKa 3 YEPTEKAX TPEYTOJIbHUKU U UX DJIEMEHTHI; Cl)OpMy.HPIpOBaTL " J10Ka3bIBATh TeOpeM.I?I O NpU3HaKax .
o o paBE€HCTBA TPEYTOJIBHUKOB; OGT)FICHFITL, YTO HaA3bIBACTCA NMEPIICHANUKYIIAPOM, IPOBEACHHBIM U3 TaHHOU
BTOpOI/I " TPETHUU MPU3HAKH PaBCHCTBA TOUKHM K JIAHHOM TIPAMOIi; (POPMYIHPOBATE U T0KA3BIBATH TEOPEMY O MEPIEH TUKYIISPE K MPAMOIL;
3 TPEYTOJILHUKOB 3 O0BSICHSITh, KAKHE OTPE3KH HA3bIBAIOTCSI MezmaHofI, OUCCEKTPUCOIT U BBICOTON
TPEYTroJIbHUKA, CbOpMy.HPIpOBaTL 1 1O0Ka3bIBaTh TCOPEMBI O CBOUCTBAX paBHOGeﬂpeHHoro TPEYTroJib HUKA,
3amaun Ha MMOCTPOCHUC peluaTh 3a1a4u, CBSI3aHHbBIE C TIPU3HAKAMH PABEHCTBA TPE YTOJILHUKOB M CBOHCTBAMH PaBHOGEAPEHHOTO
4 PeIHeHI/Ie 3aIIa[I 2 TPEYTroJIbHUKA, CbOpMy.HPIpOBaTL ONpeaCICHUE OKupy)KHOCTI/I; 06'I)$[CH$[TI>7 YTO TaKO€ LHEHTP, paanuyc,
XOopJa u fUaMeTp OKPYKHOCTH; PEIIaTh NPOCTEUIINE 3aJa4YU HA ITIOCTPOCHUE (HOCTpOeHI/Ie yria,
KOHTPOJH)Haﬂ pa60Ta No 2 2 PaBHOrO JIAHHOMY, TOCTPOEHHE OUCCEKTPUCHI YIIIa, IOCTPOEHHE MEPIEHINKYIIAPHBIX MPSIMBIX,
1 MOCTPOEHNE CEPEUHBI OTPE3Ka)




Conepsxanue maTepuania
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OCHOBHBIX BUJIOB JICITEIbHOCTH YUCHHKA (Ha ypoBHE YUeOHBIX JeHCTBHIA)

T'1aBa

I11. ITapannenbHble npsiMbie 9

[Ipu3Haky nmapajuieIbHOCTH JIBYX
IIPSAMBIX
AKCI/IOMa napajiyiCJIbHBIX MMPAMBIX
Pemenue 3anau
KonTponasnast padora Ne 3

3
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(DopMyJ'II/IpOBaTL ONPEACTICHUE NTapAJIICIIbHBIX IMIPSAMBIX; 00BSACHSATE C TIOMOIIBIO PUCYHKA, KAKUE YTJIbI,
06paSOBaHHLIe TIpU IEPECEUECHUH ABYX IMPAMBIX CeKy]lIeﬁ, Ha3bIBAIOTCA HAKPECT JICKAIUMH, KaKUE
OTHOCTOPOHHUMHU U KaKNE€ COOTBETCTBEHHBIMU Cl)OpMy.]'IPIpOBaTL 1 1O0Ka3bIBaTh TECOPEMBI, BhIPpAXKAIOIINE
TIPU3HAKH TTapalJICIIbHOCTH ABYX MPSAMBIX;
06'I)${CH${TI>7 YTO TaKO€ aKCHOMBI T€OMETPUHN U KaAKHUEAKCUOMBI YK€ UCIOJIb30BAJIMCh PAHEE]
(bOpMy.]'IPIpOBaTL AKCUOMY NapaJlICIIbHBIX MPSMBIX U BBIBOAWUTH CIICACTBUS U3 Heé;
(bOpMy.]'IPIpOBaTL 1 1O0Ka3bIBaTh TEOPEMBI O CBOMCTBAxX TapaICIIbHBIX ITPSIMBIX, 06paTHLIe TeopeMam o
TIpU3HaKax napauieJIbHOCTH, CBA3AHHBIX C HAKPECT JISKAIIUMH, COOTBETCTBEHHBIMU U OTHOCTOPOHHUMU
yriiamu, B CBSI3U C OTUM 06'I)${CH${TI>7 YTO TaKOE€ YCIIOBUE U 3aKIIFOUCHUE TEOPEMBI, KaKast TEOpEMa
Ha3bIBACTCA 06paTHOI>’I 110 OTHOIICHHUIO K I[aHHOf/'I TEOpEME; 061>$[CH$[TI>, B UEM 3aKITFOYAETCS METO/]
JI0Ka3aTeJIbCTBA OT MIPOTHBHOTO: Cl)OpMyJ'IPIpOBaTL 1 NOKa3bIBaTh TCOPEMBI 00 yriax ¢ COOTBETCTBEHHO
TapaJuICJIbHBIMU U MEPHEHAUKYIAPHBIMU CTOPOHAMU; IIPUBOAUTH IPUMEPBI UCITOJIB30BAHUSA 3TOT'O
METOZa; peIIaTh 3a/la4y Ha BBIYHUCIICHUE, NOKA3aTEIbCTBO U IMTOCTPOCHUE, CBA3AHHBIC C NTapaJlJICIIbHBIMU
TIPSIMBIMU

T'masa IV. CooTHoLIIEHH

sl MeK1y CTOPOHAMM U yIJIaMHU TpeyrojibHuka 16

N —

CymMma yrioB TpeyrojbHHKa
CooTHoOIIEHUS MEX/Ty CTOPOHAMU
U YTJIaMH TPEYroJIbHUKa
Kontponbnas padota Ne 4
[TpsiMOyTrONBHBIE TPEYTOJIBHUKA
ITocTpoenue TpeyroinbHIKa NOTPEM
dIIEMEHTaM
Pemenne 3anau
KonTtponbnas pabora Ne 5

2
3

—

3
1

DopMypoBaTh U JOKa3bIBATH TEOPEMY O CyMME YIJIOB TPEYr'OJIbHUKA U €€ CIISICTBUE O BHELIHEM YTIJie
TPEYroJIbHUKA, TPOBOAUTE KIACCH(UKALIIO TPEYTOJLHHKOB 10 yriiaM; (popMyInpoBaTh U J0Ka3bIBaTh
TEOPEMY O COOTHOIIEHUSX MEX/y CTOPOHAMU U yTrJIaMU TPEYrojbHUKa (IIpsiMoe U 00paTHOE
YTBEPXKJCHHS) U CISICTBUS U3 He€, TeOPEMy O HEPaBEHCTBE TPEYTOIbHUKA; (OPMYITHPOBATH U
JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX MPSIMOYTOJbHBIX TPEYT OJbHUKOB (IIPSIMOYTOJIBHBIA TPEYTOJIbHHK C
yriiom 30°, pU3HAKH PaBEHCTBA MPSIMOYTOJIBHEIX TPEYTOJIbHUKOB); (POPMYIIHPOBATH OIPEeIICHHS
PACCTOSIHUSL OT TOYKHU JI0 NPSMOH, PACCTOSIHUS MEK1y MapalelbHBIMU MPSMBIMHU; PELIaTh 33241 Ha
BBIYMCIIEHNUS, JOKA3aTEIbCTBO U OCTPOEHUE, CBA3aHHbIE C COOTHOILIEHHSMHU MEX/y CTOPOHAMU U
YIJIaMU TPE YroJIbHUKA U PACCTOSHUEM MEXy MapajIeIbHbIMK IPSMbBIMU, TP HEOOXOIUMOCTH
MIPOBOJIUTB 10 XOJy PEIIEHUS JOMOIHUTEIbHbIE IIOCTPOEHH S, COIIOCTABIATH MOTy4€EHHBII pe3ybTaT ¢
YCJIOBHEM 3a/1auM, B 33[ja4axX Ha OCTPOEHHE HCCIIE0BaTh BO3MOXKHEIE CITydan

I'eomerpus 8 Kiaace

I'naBa V. Yerbipéxyroibuuku 14

—

MHOrOoyrojapHuKH
[Tapannenorpamm u Tpaneuus
[IpssmoyroabHUK, poMO, KBapat
Pemenne 3anau
KonTpomasnas padora Ne 1

—_— N DN

OOBACHSTH, YTO TAKOE JIOMaHasl, MHOTOYTOJIEHHK, €r0 BEPLINHEI, CMEKHbIE CTOPOHBL, THATOHAIIH,
n300paXkaTh ¥ paclo3HaBaTh MHOTOYTOJIBHUKH Ha YePTeXkKaX; OKa3bIBATh 3JIEMEHTH MHOI'O YT OJIHUKA,
€ro BHYTPEHHIOIO U BHEIIHIOK 00J1aCTH;

(hopMyIHPOBATE ONpPEEICHHE BEITYKIOr0 MHOTOyT OJIBHUKA;
n300pa )KaTh U PACIIO3HABATD BBITYKIIbIC U HEBBIMYKIIBIE MHOTOYTOJIBHUKH; (GOPMYIHPOBATE U
JIOKa3bIBaTh YTBEPHKIEHUS O CyMME YIJIOB BBITYKJIOI'O MHOTOYTOJIbHUKA U CyMME €ro BHEIIHUX YTJIOB;
OOBSICHATH, KAKHE CTOPOHEI (BEPIIHHBI) YETHIPEXYT OIbHUKA HA3bIBAIOTCS IPOTUBOIIOJIOKHBIMH;
(hopMyIHpOBATE ONpEeNeH s apajlIeorpaMMa, TPATeni, PaBHOOSIPEHHON U MPSMOYTOJILH Ol
Tpamnenuii, IpsIMOyroJIbHIKa, poMba, KBaJpaTa; N300paxaTh U Paclo3HABATh ITH YETHIPEXYTOJIbHUKH;
(hopMyIHpOBaTE U JOKa3bIBATh YTBEPIKACHHS 00 X CBOWCTBAX H IPH3HAKAX; PEIIAaTh 3a{adH Ha BbI-
YHCIIEHNE, J10KA3aTENbCTBO U IIOCTPOEHHE, CBA3aHHBIE C STUMH BUIAMH YETHIPEXYT OJIbHUKOB;
OOBSICHSTH, KAKHE JIBE TOUKH HA3BIBAIOTCSI CHMMETPHYHBIMH OTHOCHTENIBHO HPSIMOIL (TOUKH), B KAKOM
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OCHOBHBIX BUJIOB JICITEIbHOCTH YUCHHKA (Ha ypoBHE YUeOHBIX JeHCTBHIA)

ciydae GUrypa Ha3bIBaeTCs CUM METPUYHON OTHOCHTENIBHO IPSIMOH (TOUKH ) M 9TO TaKOE OCh (LEHTP)
CHMMETPUH (UTYPEL; IPUBOIUTE IPUMEPEI (GUTYp, 00I1aJAIOIHIX 0CEeBOIl (LIEHTPaIbHOI) CHMMETpHEi, a
TaKKe MPUMEPBI 0CEBOI U
LIEHTPaJIbHOW CUMMETPHI B OKpY»XKarollei Hac 00CTaHOBKE

TI'masa VI. [lnomaae 14

—

[Inomans MHOrOyroJapHUKa
[Tnommaayn napasienorpaMma, TpeyrojJbHUKa
U Tpamenun
Teopema [Tudaropa
Pemenne 3anau
KonTposnbHas padorta Ne 2

2
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OOBACHSTH, KaK IPOM3BOAUTCS U3MEPEHHE IUIOMA/ell MHOTO YT OJIBHUKOB, KaKHe MHOTOYTOJIBHUKH
Ha3bIBAIOTCS PAaBHO-
BEJIMKIMHU ¥ KaKHe PaBHOCOCTaBICHHBIMHU; (hOPMYIIHPOBATE
OCHOBHBIE CBOMCTBA IIOMA/AEH U BHIBOJUTD C UX MOMOLIBIO
(hopmyBI IUIOImA e NPSIMOYTOJIBHHKA, TTapaJuIesIorpaMma,
TPEYroJbHUKA, Tpanenut; GopMyITHpPOBaTh U JOKA3bIBATH
Teo peMy 00 OTHOIICHHUH IUIOMIA/IeH TPEYTOIbHUKOB, IMEIOIIIX 10 PABHOMY YIiIy; (POPMYyIHPOBATH U
JI0Ka3bBaTh Teopemy [udaropa u odpatHyIo eif; BBIBOIUTH hopMyty I'epona s momayu
TPEYroJIbHUKA; PelIaTh 3a1a41 Ha BHIYHCIICHIE U JJOKAa3aTeNbCTBO, CBSI3aHHBIE ¢ (OpMyTIaMH IUIOMma el
u teopemoii ITudaropa

(O8]

OOBSCHSATD TIOHSATHE TIPONOPIHUOHATIBHOCTH OTPE3KOB; d)OpMyJ'IPIpOBaTL ONpeaCICHUS HOI[OﬁHLIX

I'naBa VII. Ilono6ubie Tpeyrojibunku 19
2

Omnpenenenne no100HBIX TPEYTOJIbHUKOB
[Tpu3Haku mooOust TPEYroIHHUKOB
KonTposasnast padora Ne 3
[TpumeHeHne Moa00Hs K T0Ka3aTeIbCTBY
TEOpEM U PELICHHUIO 3aj1a4
CooTHoOIIEHUS MEX/1y CTOPOHAMHU
Y YTJIaMH TIPSIMOYTOJIBHOTO TPEYyroJbHHUKA
Kontponbnas padota Ne 4

~N — W

1

TPEYroJbHUKOB ¥ K03()(pHIMeHTa 101001 (POPMYIIMPOBATH U JOKA3bIBATh TEOPEMBI: 00 OTHOILICHUH
Iomiazeil moJ00HBIX TPEYrOJIBHUKOB, O MPH3HAKAX 110J00Hs TPEYrOJIbHUKOB, O CPeIHEH JIMHUHI
TPEYroJIbHHUKA, O IIEPEeCeUSHNN MEHaH TPEyroJbHUKa, O Po-
MOPIIMOHAIBHBIXOTPE3KaX B MPSIMOYTOJIBHOM TPEYTOJIbHHUKE;
00BSICHSATH, YTO TAKOE METOJI TIOI00HS B 3a/1a4ax Ha MOCTPO-
€HHe, ¥ TPUBOJINTH IPUMEPHI TPUMEHEHUS 3TOr0 METO/1a;
00OBSICHATB, KAK MOYKHO HCITOJIb30BAaTh CBOMCTBA MOA00HBIX
TPEYroJIbHUKOB B M3MEPUTEIBHBIX pab0Tax Ha MECTHOCTH;00BSICHSITh, KAK BBECTH MOHSTHE TIOA00HS
JUTSL TPOU3BOIIBHBIX (DUTYD; (DOPMYIHPOBATH ONMPEICICHUE U HIUTFOCTPUPOBATH MOHSTHS CHHYCA,
KOCHHYCa M TaHT€HCa OCTPOro yria NpsSIMOYTOJIbHOTO TPEYTOJIbHUKA; BEIBOJUTH OCHOBHOE
TPUTOHOMETPUYECKOE TOXKJIECTBO M 3HAYECHUS CHHYCa, KOCHHYCca U TaHTreHca Juist yrios 30°, 45°, 60°;
pemaTe 3a/1a4u, CBsI3aHHbIE
€ MoJJ00MEeM TPEYTOJIBHUKOB, /ISl BEIYUCIICHHS 3HAYCHHH
TPUTOHOMETPUYECKHX (PYHKIUI UCIOIB30BATh KOMITBIOTEP-

HBIE POrpPaMMBbI

I'naBa VIII. OkpyxHoctb 17

—

KacarenbHast Kk OKpyKHOCTH
HGHTpaJIBHI)IC " BIIMCAHHBIC YTJIbI
quLIpe 3aME€4aTCIbHbIC TOUYKN
TPEYroabHUKaA
Bnucannast u onucanHas OKpYKHOCTH
Pemenne 3anau
KonTpomasnas padora Ne 5

3
4
3
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I/ICCJ’ICI[OB&TL B3aUMHOE€ PACIIOJIOKEHUE HpﬂMOﬁ 1 OKPYXKHOCTH; Cl)OpMyJ'IPIpOBaTL OIPEACICHUE
KacaTelbHOU K OKPY>XKHOCTH, d)OpMyJ'IPIpOBaTL 1 10Ka3bIBaTh TEOPEMBIL: O CBOMCTBE KaCaTeﬂLHOﬁ, 0
TIpU3HaKe KaCaTeJ’ILHOfI, 06 OTpE3KaxX KacaTeCJIbHBIX, HpOBeI[éHHLIX us3 OI[HOf/'I TOYKH; Cl)OpMyJ'IPIpOBaTL
TIOHATHUS HEHTPAJIBHOIO yIriia u FpaI[yCHOfI MEPBI IYTU OKPYKHOCTH d)OpMyJ'IPIpOBaTL " J10Ka3bIBaTh
TEOPEMBI: O BIIMCAHHOM YTJIE, O IIPOU3BEACHUN OTPE3KOB IEPECEKAIOIINXCA XOPA, d)OpMyJ'II/IpOBaTL u
JI0Ka3bIBaTh TEOPEMBI, CBA3aHHBIC C 3aME€UATEIIbHBIMU TOYKaMU TPEYTOJIBHUKA: O GI/ICCGKTpI/ICC
yriia ¥, Kak CJI€ICTBUE, O IEPECECUECHU N GI/ICCCKTpI/IC TPEYTOJIbHUKA; O CEPEANHHOM IMEPIEHAUKYIIAPE K
OTPE3KY U, KaK CIIEACTBUE, O NEPECCUCHUN CEPECANHHBIX NEPIEHIUKYIIIPOB K CTOPOHAM TPEYTrOJIbHUKA,
O NEPECCUCHUH BBICOT TPEYT OJIbHUKA, (bOpMyJ'IPIpOBaTL ONPEACTICHU Opr)KHOCTeﬁ, BITMCaH-

HOI1 B MHOT'OYT' OJIbHUK U OMHMCAHHOKN OKOJIO MHOT'OYI'OJIbHUKA;

(bOpMyJ'IPIpOBaTL 1 TOKa3bIBaTh TCOPEMBI: 06 OKPYKHOCTH, BIMCAHHOH B TPEYTOJIbHUK; 06 OKPY>KHOCTH,
OMHMCAHHOM OKOJIO TPEYTrOJIbHUKA; O CBOMCTBE CTOPOH OMMHUCAHHOI'O ‘{eTLIpéXyFOJ'ILHI/IKa; 0 CBOMCTBE
YIJIOB BOMCAHHOI'O ‘{eTLIpéXyFOJ'ILHI/IKa; peuiaTth 3a1a4i Ha BEIYUCIICHUE, JOKA3aTEILCTBO U
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TIOCTPOCHUE, CBA3AHHBIE C OKPY>KHOCTBIO, BIIMCAHHBIMU W OITMCAHHBIMU TPEYT'OJIbHUKaMU U
‘{eTLIpéXyFOJ'ILHI/IKaMI/I; HCCJIEIOBATh CBOICTBa KOH(Zl)PIpraHHﬁ, CBS3aHHBIX C OKPY>KHOCTBIO, C
TIOMOIIBI0 KOMIIBIOTEPHBIX IMMPOrpaMm

[ToBTOpenue. Pemenue 3anau

4

I'eomerpus 9 Kkiace

I'naBa IX. BekTops! 8

—

ITonatue BexTOopa
CnoskeHne 1 BEIYATaHUE BCKTOPOB
YMHOKEHUE BEKTOPA HA YUCIIO.
[IpuMeHeHre BEKTOPOB K PELICHUIO
3a/1a4

2
3

(DopMmepOBaTL ONPEACTICHUS U UJUTFOCTPUPOBATH ITOHATHS
BEKTOpa, €ro JJINHBI, KOJUIMHEAPHBIX U PaBHBIX BEKTOPOB;
MOTHUBUPOBATH BBEICHUE MOHATUH U I[eflcTBPIfI, CBs3aHHBIX
C BEKTOpaMH, COOTBETCTBYIOIIUMHU ITPUMEPAMU, OTHOCAIIIUMUCSA K (bI/IZ‘aI/I‘{eCKI/IM BEKTOPHBIM BEJIMYUHAM,
TIPUMEHSATH BEKTOPBI U ﬂeﬁCTBHH HaJl HUMU NIPU pEHICHUU T€OMETPUICCKUX 3a1aq

I'nasa X. Meroa koopauunar 10

—

Koopaunats! BekTopa
[Ipocreimme 3aga4n B KOOpAMHATAX
VYpaBHEHUS OKPYKHOCTH U IPSIMOI
Pemenue 3ana4y
KonTposasnas pabora Ne 1

OOBSICHATH W WLTIOCTPUPOBATH TIOHATHS TIPSIMOYT OJIBHON CH-
CTeMbI KOOPJUHAT, KOOPJUHAT TOUKU U KOOPJUHAT BEKTOpPa;
BEIBOJIUTE W MICTIONTB30BATh TPH PEIISHNH 3a/1a9 (DOPMYITBI
KOOPJIMHAT CepeIUHbl OTPE3Ka, AIMHbI BEKTOPA, PACCTOSHUS
MEXK]y IByMsI TOUKAMU, YPAaBHEHUS OKPYKHOCTH U IPSIMOM

I'naBa XI. CooTHOLIEHHSI MeXK/Yy CTOPOHAM

HH

rJiaMu TPEyrojibHHUKa. CKaﬂﬂpHoe IMPOU3BEICHUE BEKTOPOB 11

CuHyc, KOCHHYC, TAHT€HC, KOTAaHT€HC yIJIa
CooTHoOIIEHUS MEX/1y CTOPOHAMU
U YTJIaMH TPEYTOJIbHUKA
CkansipHO€ MTPOU3BEICHNE BEKTOPOB
Pemenne 3anau
KonTpomnbnas padorta Ne 2
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1

DopMyIHpPOBATH U HILIIOCTPHPOBATE ONMPEAENICHHs CHHYCa, KOCHHYCA, TAHI€HCa U KOTAHTeHCa YTIIOB OT
0 1o 180°; BEIBOANTE OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO U (POPMYJIBI IPHBENCHHS;
(hopMyIHpOBATE U JOKa3bIBATh TEOPEMBI
CHHYCOB ¥ KOCHHYCOB, IPHMEHSTh UX IIPH PEIICHUH TPEYTrOJIbHUKOB; OOBSCHSITH, KAK HCIIOIB3YIOTCS
TPHTOHOMETpHUYECKHE POPMYIIB B H3MEPHUTEIBHBIX Pab0TaX Ha MECTHOCTH;
(hopMyIHPOBATE ONpPENENICHHS YIila MeXIy BEKTOPaMHU U CKaJISIPHOTO IIPOU3BEICHHS BEKTOPOB;
BEIBOAUTH (DOPMYJIY CKAJIPHOTO IIPOU3BEICHUS Yepe3 KOOPAUHATEI BEKTOPOB;
(hopMyIHpOBaTE U 00OCHOBEIBATH YTBEPXKICHHE O CBOHCTBAX CKAJIIPHOrO MPOU3BEICHHS; HCI0JIb30BATh
CKAIIPHOE IIPOU3BEICHHE BEKTOPOB MPH PELICHNH 33129

I'nasa XII. /lnimHa oKpy’KHOCTH U IUIOIIAAL Kpyra 12

N —

[IpaBUIIBHBIE MHOTOYTOJIBHUKH
JInuHa OKpYKHOCTH U ILUTONIAJb Kpyra
Pemenue 3anau
KonTpomasnast padora Ne 3

4

4
3
1

DopMyITHPOBATH OIPE/IeIeHNE IIPABIILHOIOMHOTOYTOJIBHIKA; (POPMYINPOBATE U JOKA3bIBATH TEOPEMBI
00 OKPYXKHOCTSIX, OIMCAHHON OKOJIO ITPaBHIIBHOI'0 MHOTOYTOJIBHHKA U BIINCAHHOU B HETO; BEIBOIUTH U
HCIOJIB30BATH (h)OPMYJIBI
JULSL BBIYHCIICHUS TUIOIIAAN PaBHIBHOIO MHOIOYTOJIbHHKA, €0 CTOPOHBI U PaJiyca BICAHHON
OKPY)KHOCTH; pelllaTh 3a/la4d Ha MOCTPOEHUE MPAaBUIbHBIX MHOTOYTOJIbHUKOB; O0bsSCHAThH MOHATUS
JUTHHBI OKPYXKHOCTH U ILIOIIAH KPyTa;

BBEIBOAUTH (DOPMYJIBI JJISL BBIYHCIICHUS JUTMHBL OKPY)KHOCTH M JUTMHBI TYTH, IIOMAIH KPyra ! IIIOMa
KPYrOBOI'0 CEKTOPa; IPHMEHSTh 9TH (hOPMyJIBI IPH PElIeHHH 3224




Conepsxanue maTepuania

Koi-
BO
JacoB

XapakTepucTUKa
OCHOBHBIX BUJIOB JICITEIbHOCTH YUCHHKA (Ha ypoBHE YUeOHBIX JeHCTBHIA)

I'nasa XIII. /IBu:kenus 8

N —

[TonsiTne nBUXKEHUS
[TapautenpHbIN IEPEHOC U IOBOPOT
Pemenne 3anau
KonTposabHast padora Ne 4

3
3
1
1

()6'I>${CH${TI)7 YTO TaKOo€ OTOﬁpa)KeHI/Ie IJIOCKOCTH Ha Ce0s U B KAKOM CJ1ydac€ OHO Ha3bIBAC€TCS ABUIKEHUEM
TIJIOCKOCTH,
06'I)${CH${TI>7 YTO TaKO€ OCE€Bast CHMMETPHs, HEHTPAJIbHAsA CUMMETPUS, HapaﬂﬂeﬂLHLIﬁ TIEPEHOC U
TIOBOPOT; OGOCHOBLIBaTL, YTO 3THU 0T06pa)KeHI/I$[ MJIOCKOCTH Ha Ce0sl SIBIISTFOTCSI JBUKCHUAMU,
06'I)${CH${TI>7 KaKoOBa CBsA3b MEXKIY ABHKCHUSMU U HAJIOKECHUSAMU,; UJUIFOCTPUPOBATH OCHOBHBIC BU/IBI
I[BI/I)KCHI/If/'I, B TOM HYHCJIC C IOMOIIBIO KOMITBIOTEPHBIX IIPOrpaMm

I'nasa XIV. HauanabHble cBeleHUs1 U3 cTepeoMeTpuu 8

N —

MHororpaHHuku
Tena u noBepxHOCTH BpaiieHus 4

4
4

OOBACHSTH, YTO TAKOE MHOI'OTPaHHHK, €ro TpaHu, pEOpa, BEPIIHHBI, JHArOHAIIH, KAaKOi MHOTOIPaHHUK
Ha3bIBaeTCs BEIMYKJIBIM, UTO TaKOE N-yroJIbHAsI IPHU3Ma, e€ OCHOBAHMUS, OOKOBBIE IPaHU U OOKOBEIE
péOpa, Kakasi IpH3Ma Ha3bIBACTCS IIPSIMOIT M Kakasi HAKJIOHHOM, YTO TaKOe BBICOTA IPU3MBI, KaKast
MPU3Ma Ha3bIBAETCs MapaulesIeNUIe oM U KaKol rapaieenune]] Ha3bIBaeTCs MPSIMOYT OJIbHBIM;

(hopMyIHpoBaTE U 0OOCHOBEIBATH YTBEPIKICHHS O CBOUCTBE JUaroHaieil apaielenumnena 1 o
KBaJipaTe AUArOHAIH NPSIMOYTOJIEHOTO Mapajlesenunea; O0bICHATh, YTO TaKoe 00BEM
MHOTOIpaHHHKA; BEIBOJHUTH (¢ momolnpsio npuniuna Kasamsepr) Gpopmyiry 06bEMa IpsMoyroIbHOrO
Hapajulelienuie 1a; 00bsICHATh, KaKOI MHOIOTPaHHUK Ha3bIBAETCsl TUPAMHIOH, YTOTAKOE OCHOBAHHUE,
BepIINHA, GOKOBBIE IPaHH, OOKOBBIE PEOPA M BHICOTA ITMPAMUJIBI, KaKasi MHPaMHIa Ha3bIBACTCs
IIPaBIIIBHOI, YTO TaKoe arnodeMa IPaBIIBHOM MTHPaMUJIbL, IPUBOIUTE GopMyITy 00bEMa
ITHPAaMUIBI;00BSICHATE, KAKOE TEJIO Ha3bIBACTCS LIMIMHAPOM, UTO TAKOE €r0 0Ch, BEICOTA, OCHOBAHHS,
pazuyc, 60KOoBasi TOBEPXHOCTh, 00pa3yIolie, pa3BépTKa OOKOBOII OBEPXHOCTH, KAKUMHU (HOPMYyJIaMI

BEIpaXKaloTCst 00BEM U IUIOIMa b OOKOBOH MOBEPXHOCTH LIINHAPA; O0BICHATE, KAKOE TEJIO HAa3bIBACTCS
KOHYCOM, 4TO TaKO€ €r0 0Ch, BEICOTA, OCHOBAHHE, 0OKOBasl IOBEPXHOCTb, 00pasyoue, pa3BEpTka

GOKOBOIi MOBEPXHOCTH, KAKUMH (pOPMYIIaMH BEIPaXKAIOTCS 00BEM KOHYca H IUIOIIANb OOKOBOIT
MIOBEPXHOCTH; 00BSICHATD, KaKasi [IOBEPXHOCTb HAa3bIBACTCS Cepoil U KaKoe TeI0 HAa3bIBACTCS IapOM,
9TO TaKoe paguyc U quameTp cheps! (mapa), KakuMu (opMyIaMU BEIPXKAIOTCsl 006EM IIapa U
wIomazs chepsl; H300paXaTh H PacO3HABATh HAa PHCYHKAX NIPU3MY, apajulesIeuIIe]l, THPaMuIy,
IIJINHAP, KOHYC, Iap

00 akcuomax IVIaHUMeETPHH 2

IloBTOopenue. Pemenue 3axau 9




