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ITosicHuTeILHAA 3aNIHCKA
Jlannas amanTupoBaHHas padoyas mporpamMmma 1o MaremMaruke s ooydaronuxcs ¢ 3[1P cocTarieHa Ha OCHOBE CIEAYIOMUX TOKYMEHTOB:

1. 3akon P® «O06 ob6pazoBanuu B Poccuiickoit @eneparum» Ne 273-D3 ot 29.12.2012;

2. @enepaibHbIil TOCYIapCTBEHHbIM 00pa3oBaTelIbHbIN CTaHIApT OCHOBHOro oduiero odpaszoBanus (IIpuka3 MunucrepcTBa 00pazoBaHMs M HayKu
Poccuiickoit ®enepanuu ot 17 nexadps 2010 r. Ne 1897, B penakuuu npukaza MunucrepcTBa oopazoBanust U Hayku PD ot 29.12.2014 r. Ne 1644,
ot 31 nexabps 2015 v Ne 1577);

3. ITlpumepnast ocHOBHasi oOpa3oBaTellbHAs MPOrpaMMa OCHOBHOTO 00IIero oO0pa3oBaHus, OAOOpeHHas pemieHueM (QenepanbHoro y4ueOHO-
METOAMYECKOT0 00BETUHEHHUS TI0 001IeMy o0pa3oBaHuto (mpoTokon ot § ampens 2015 . Ne 1/15);

4. ®depepanbHblii NepeyeHb y4EOHUKOB, PEKOMEH/JIOBAaHHBIX (JOMYLIEHHbIX) MuHHcTepcTBOM oOpa3oBaHus M Hayku Poccuiickoit ®depepauun K
UCIOJIb30BaHUIO B 00pa3oBaTelbHOM Ipoliecce B 00LIe00pa30oBaTeIbHbIX OpPraHM3aLUAX MPU peaau3alMd HMEIOIUX TOCYJapCTBEHHYIO
aKKpeIUTaIMI0 00pa30BaTeNIbHBIX MPOrpaMM HAYaJbHOTO OOIIEro, OCHOBHOI'O OOIIEro, CpeHero oouero o0pa3oBaHusi, yTBEp KIECHHbBIN MPUKa30M
MunuctepctBa oOpazoBanus u Hayku PO ot 28 nekabps 2018 roma Ne 345 ¢ u3sMeHEHUSIMH U JOTIOTHEHUSIMH.

5. TlepedyeHnp opraHu3anuii, OCYHIECTBISIOMIMX BBITYCK YYEOHBIX IOCOOH, KOTOPBIE JOMYCKAIOTCS K WCIOJB30BAHUIO TPU PEANTHU3ALUN UMEIOIINX
TOCY/IapCTBEHHYIO aKKPEIUTAIMIO 00pa30BaTEIbHBIX IPOTPaMM HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpemHero oOImero oO0pa3oBaHUS,
yTBepkAeHHbIN npukazoM MunoOpHayku P® ot 09.06.2016 Ne 699;

6. MaremaTtnka. COOpPHHK NPUMEpPHBIX pabo4Mx mporpamMm. 5-6 kiaccel: ydeOHOe mocoOme sl 00Ieo0pa3oBaTeNbHBIX OpPTraHU3aIfil/ COCT.
T.A.bypmuctpoa — M.: IIpoceemienne, 2018

7. Anrebpa. COOpHMK TpHMEpHBIX pabouux mporpamm. 7-9 Kiaccel: ydeOHoe mocobue A 00meo0pa3oBaTeNbHBIX OpraHu3aluil/ CocT.
T.A.BypmuctpoBa — M.: IIpocBemenue, 2018

8. T'eomerpus. COOpHUK NpUMEpPHBIX pabodux Mporpamm. 7-9 kiaccel: ydeOHoe mocobue i o00I1eo0pa3oBaTebHBIX OpraHu3aluii/ CcocT.
T.A.bypmuctposa — M.: IIpoceemienne, 2018

[Ipennoxkennass pabouass mporpamMma paccuuTaHa Ha ydamuxcs, uMmerommx 3[IP, Biekymee 3a co0oii OBICTpYIO YTOMIISIEMOCTH, HHU3KYIO
paboTOCIOCOOHOCTD, MOBBIIIEHHYIO OTBIEKAEMOCTh, a 9TO, B CBOIO OUYEpPEe/Ib, BEACT K HAPYIICHUIO BHUMAHUS, BOCIIPUATHUS, AOCTPAKTHOTO MBIIUICHUS. Y
TaKHX JIeTell OTMEYAIOTCS MePUOINYECKUE KOIeOaH!sI BHUMAHUS, HEOCTATOYHAs KOHIIGHTpAIHs Ha 00BEKTE, MaJlbIlii 00bEM MaMSATH.

VYuyeT 0cOOEHHOCTEH TaKuX yJalmxcs TpeOyeT, YTOObI MPU U3yYEeHUH HOBOTO MaTepHaia 00s13aTeIbHO MPOUCXO0IMII0 MHOTOKPATHOE €r0 MIOBTOPEHNUE;
pacHIMPEHHOE PACCMOTPEHUE TEM U BOIIPOCOB, PACKPBIBAIOLIUX CBSI3b MATEMATUKHU C KU3HBIO; aKTYyaJIU3alMsl MEPBUYHOTO )KMU3HEHHOTO OMbITA YYAILUXCH .

s 3¢ dexTUBHOTO YCBOCHHUS yUallUMUCS y4eOHOro MaTepHaia Mo MaTeMaTHKe JJIs U3Y4EeHHUs HOBOTO MaTepHalia HCIOIb3YIOTCS TOTOBbIE ONIOPHBIE
KOHCIIEKThI, UHIUBUIyaJIbHbIE JUAAKTUYECKUE MAaTepUalIbl U TECThI HAa MIEYaTHON OCHOBE.



YacTpe MaTepuana, He BKIIIOYEHHOTO B « TpeOoBaHMs K YPOBHIO MOJITOTOBKH BBITYCKHUKOBY, H3Y4aeTCsl B 03HAKOMHUTEIBHOM IIJIaHEe, & HEKOTOPEIE,
Hanbosee CI0XKHbIE BOIIPOCHI, HCKIIIOYEHBI U3 PACCMOTPEHHS.

Basicnvimu KoppekyuoHHbIMU 3a0auamu Kypca anzeopol KOppeKUUOHHO-PA38UBAIOULE20 00YHUeHUA ABIAIOMCA:

- pa3BUTHE y y4yalluXcs OCHOBHBIX MBICIHTEIBHBIX ONEpaluii (aHAIN3, CHHTE3, CPaBHEHUE, 00001IeHHE);

- HOpMaJIM3alus B3aUMOCBA3U JCATCIbHOCTU C PCYBIO,

- (hopmupoBaHUE MPUEMOB YMCTBEHHOW PaOOTHI (aHATU3 UCXOJHBIX TAHHBIX, INIAHUPOBAHUE ICATECIHPHOCTH, OCYIIECTBICHHE MTOATAITHOTO U
HUTOTOBOT'O CAMOKOHTPOJIA);

- pa3BUTHE PEYH, YMEHUS HCIIOJIB30BATh MIPU NIEPECKA3e COOTBETCTBYIOUIYIO TEPMUHOJIOTHIO;

- pa3BUTHE O0IICYIeOHBIX YMEHUH U HABBIKOB.

Henau u 321244 00y4eHUsA MATEMATHKE.

U3zyuenue mamemamuxu Ha cmynenu 0CHOBHO20 00uje20 06paA3068anUs HANPABIEHO HA OOCMUNCEHUE CIeOVIOWUX Yenell:

[] oBJiajeHHe CHCTEMOIi MaTeMaTHYeCKHX 3HAHUI M yMeHHi, HEOOXOJAUMBIX /I MPUMEHEHHUS B MPAKTHUYECKOU NEATETbHOCTH, U3yYEHUS CMEKHBIX
JAUCHUILINH, ITPOAOJIPKCHHUA 06pa3OBaHI/I$I;

[l MHTe/JIeKTyalbHOE pa3BUTHe, (OPMUPOBAHUE KAYECTB JIMYHOCTH, HEOOXOIMMBIX UEJOBEKY JUIsI TIOJHOIEHHON XU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIX MAaTEMaTUYECKOM NEATEIbHOCTH: SICHOCTH U TOUYHOCTH MBICIIA, KPUTHUYHOCTH MBIIUICHUS, UHTYULIUH, JJOTUYECKOTO MBIIUICHHUS, JIEMEHTOB
AITOPUTMHUYECKOMN KYJIBTYpPHI, TPOCTPAHCTBEHHBIX MPEICTABICHUM, CITOCOOHOCTH K MPEOI0ICHUIO TPYIHOCTEH;

0 (l)OpMPIpOBaHI/Ie l'[pe}lCTaB.TleHPlﬁ 00 HACAX U MCTOAAX MATCMATHUKHU KAaK YHUBCPCAJIBHOI'O SA3bIKa HAYKW U TEXHUKHU, CPCACTBA MOJACIIUPOBAHUSA SIBJICHUH U
MponecCoB;

[l BocmUTaHME KYJIbTYpPbI JIMYHOCTH, OTHOIICHUSA K MATECMATUKE KaK K YaCTU OGH.IC‘ICHOBC‘ICCKOﬁ KYJIbTYPHI, I/IFpaIOIJ_Ieﬁ OCO6YIO pOJib B 06H.[CCTBCHHOM
Pa3BUTHH.

3agaun:
D pa3BI/lBaTb y yqanmxcs{ Hpe)ICTaBJ'IeHI/ISI O YUCJIE U pOJ'H/I BI)I‘—II/ICJ'ICHI/Iﬁ B quOBeqecxoﬁ HpaKTI/IKe; q)OpMI/IpOBaTB HpaKTI/I‘IeCKI/Ie HAaABBIKHU BBIITIOJIHCHUA
YCTHBIX, TUCbMEHHBIX, MHCTPYMEHTAIbHBIX BEIYMCIICHUM, pa3BUBATh BHIYUCIUTEIbHYIO KYIBTYPY;

[J cioco0CcTBOBATH OBJIAIEHHI0 CUMBOJIHUYECKHUM SI3bIKOM alreOpbl, BRIpaboTaTh (OpMaIbHO-ONIEpaTUBHBIE AIreOpanvyeckiue yMEeHUS U HAyYUTh IPUMEHSTh
UX K PEIICHUIO MAaTEMaTUYECKUX U HEMaTEMaTUYECKUX 3a/1ay;

U Pa3sBUBaAThb IIPOCTPAHCTBCHHBIC NPEACTABICHUSA U I/I306p831/ITeJ'IBHBIC YMCHHUA, OCBOUTH OCHOBHBEIC (I)aKTBI U MCTOJAbI INIAHUMCTPHUHU, ITO3HAKOMHUTL C
HpOCTGfIH.IHMPI OPOCTPAHCTBCHHBIMU TCJIAMU U UX CBOﬁCTBaMH;



[ cmoco0CTBOBATH IONYYCHHUIO MPEACTABICHUS O CTATHCTUYECKUX 3aKOHOMEPHOCTSAX B PEATbHOM MHPE M O Pa3sIMYHbIX CIOCO0ax MX H3ydeHHs, 00
0COOEHHOCTSIX BBIBOJIOB U IIPOTHO30B, HOCSILUX BEPOSITHOCTHBIN XapakTep;

(] pa3BMBaTh JIOTMYECKOE MBIIUICHUE U PEYb — YMEHHUS JIOTUYECKH OOOCHOBBIBATH CY)KICHHS, MPOBOIUTH HECIOXHbIE CHCTEMAaTH3allld, MPUBOAUTH
OpUMEpbl ¥ KOHTPIPUMEPHI, HCIONb30BATh PA3JIUYHbIC S3BIKM MAaTEMAaTUKHU (CIOBECHBIM, CHMBOJIMYECKUH, TpadUuecKuil) IUisl WUIIOCTPALUy,
WHTEPIPETALMH, API'YMEHTALMY U I0Ka3aTeIIbCTBA;

e (hopMHPOBATH IIPEJCTABICHUS 00 U3y4aeMbIX MOHATHIX U METOJIaX KaK BaKHEHIIMX CPEICTBAX MaTEMaTHYECKOr0 MOJEIUPOBAHMSI PEaIbHBIX MPOLIECCOB
U SIBJICHUM.

CopnepxaHre MaTEeMaTHYECKOro OOpa3oBaHMs B OCHOBHOM IIKOJIE BKJIIOYAET CIEAYIOIIME pa3JeNbl: apugmemuka, ancedpa, >leMeHmyl JO02UKU,
KOMOUHAMOPUKU, CMAMUCMUKU U meopuu eeposimuocmetl, ceomempus. Hapsay ¢ 3TUM B HEro BKJIIOYEHBI /IBa JIONMOJIHUTENIBHBIX pa3/iena: Jo2uka u
MHOJICECN8A, MAMEMAmuKa 6 UCMOpPU4eckoM paseumuy, 4TO CBS3aHO C peanu3aunued enedl OOIIEeMHTEIUIEKTYaJbHOIO M OOIIEKYJIbTYPHOTO pPa3BUTHUS
ydalmxcs.

ApudmeTrnka npusBaHa CllocOOCTBOBATh MPUOOPETEHHIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX [UIS MMOBCETHEBHOM kM3HUA. OHA CITY)KUT 0a301 AJIs1 BCETO
JAJIbHEUIIIET0 U3yYeHUs] MaTEMaTHKH, CIOCOOCTBYET JIOTHYECKOMY Pa3BUTHUIO U (POPMUPOBAHNIO YMEHHH MOJIb30BATHCS AJITOPUTMAMH.

Aure0pa HaieneHa Ha GOpMHUPOBAHHE MaTEMaTUYECKOIO annapaTa i pelieHus 3a1a4 U3 MaTeMaTUKH, CMEXHBIX MIPEIMETOB, OKPYKAOIeH peaJbHOCTH.
OpHoM U3 OCHOBHBIX 3aJ1a4 ajreOpsl SABIISETCS Pa3BUTHE aJITOPUTMUYECKOTO MBILUIEHHS, HEOOXOIMMOT0, B YaCTHOCTH, I OCBOCHMSI Kypca UH(OPMaTUKH;
OBJIa/ICHUS HaBBIKAMU JIEAYKTUBHBIX paccyXaeHUH. J[pyroi BaxxHOM 3a1aueit n3ydeHus anreOpsl ABIsETCs NOIyYeHHEe 3HaHUH 0 PYHKIUAX Kak BaKHEHIIen
MaTeMaTHYECKOM MOJIENIN JJIsl ONUCAHUS U UCCIIE0BaHUS pa3HOOOPA3HBIX MPOLECCOB.

I'eoMeTpust 01MH U3 B)XKHEHIINX KOMIIOHEHTOB MaTEMaTHYECKOTO 00pa30BaHMsl, HEOOXOAUMBIN 11l MPUOOPETEH!Ns] KOHKPETHBIX 3HaHUM O POCTPAHCTBE U
NPaKTUYECKU 3HAYMMBIX YMEHHH, (POPMHUPOBAHHUS S3bIKa OMHMCAHUS OOBEKTOB OKPY)KAIOLIEr0 MHUpA, A Pa3BUTHUS NMPOCTPAHCTBEHHOTO BOOOpPaXEHUS U
UHTYHUILUU, MATEMAaTUYECKON KYJIbTYpPBI, Ul 3CTETUUYECKOT0 BOCIIUTAHUS yJaIlUXCSl.

DJIeMeHThI JOTHKH, KOMOUHATOPUKH, CTATUCTUKHU M T€OPHHU BepPOSITHOCTeH HeoOXouM id GopMHUpOBaHUS (QYHKIIMOHATLHOM IPaMOTHOCTH — YMEHHM
BOCIIPUHUMATh M aHAJTU3UPOBaTh HH(OPMAIIMIO, MPEACTAaBICHHYI0 B pa3lWYHbIX (QopMax, MOHUMATh BEPOATHOCTHBIN XapakTep MHOTHX pealbHbIX
3aBUCHUMOCTEHN, MPOU3BOAUTH MIpOcTeiliue pacyeTsl. V3yueHue OCHOB KOMOMHATOPUKH IMO3BOJIUT YYalleMYCSl OCYIIECTBISATH PACCMOTPEHHUE CIIydaes,
nepebop U MOJICUET YKciia BApUaHTOB, B TOM YKCIE B MPOCTEHIINX MPUKIIAIHBIX 3aa4ax. [Ipyu n3yueHnn CTaTUCTUKU U TEOPUH BEPOSITHOCTEH 000ramarTcs
NpEeJCTaBICHNUs O COBPEMEHHOH KapTHHE MHpa M METOJax ero MCCleAoBaHUs, (OpMUpPYeTCs MOHMMAaHHME POJIM CTAaTUCTUKHM KAaK MCTOYHHMKA COLMAIIBHO
3HaYMMOM MH(OpPMAIHH.

Paboyas mporpamma o MaTeMaTHKe JUIs 5-9 Ki1accoB MmpeaycMaTpuBaeT 00yueHHue MaTeMaTUKU B 00bEMeE:
B 5 Kj1acce MaTemMaTHKa - 5 yacoB B Henemto (170 gacoB B ron);
B 6 Kj1acce MaTeMaTHKa - 5 gacoB B Henemto (170 gacoB B ron);



B 7, 8,9 kiaccax mareMaTHKa — 5 4acoB B Hezemio (3 4 — MOAynb «Anredpay, 2 4 — Moaynb «I eoMeTpus»);

Paboueii mporpamMmoii mpeamnonaraeTcsi MpoBeIeHUE KOHTPOIBHBIX PabOT HANIPABICHHBIX HA MPOBEPKY YPOBHs 0a30BOM MOJATOTOBKM 3HAHUH MO OCHOBHBIM
TeMaM Kypca. [[poMexkyTOUHBIIi KOHTPOJIbh 3HAHUI OCYIIECTBIISICTCS C TIOMOIIBIO MPOBEPOYHBIX CAMOCTOSTEIBHBIX padOT, TECTUPOBAHMSI.

Paboueit mporpamMmoii mperycCMOTPEHBI MOHUTOPHUHTOBBIC pa0OTHI 110 CPOPMHUPOBAHHOCTH MPEIMETHBIX M YHUBEPCATbHBIX YICOHBIX JCHCTBHM.

C 1eNbI0 CUCTEMATH3alMM M KOPPEKIMKM 3HAHUH Tepe]l KOHTPOJbHBIMH paboTaMu B 5-7 Kjaccax MPOBOJATCSA OOOOIIANOIINE YPOKH, YPOKH PabOTHI HAJ
OIINOKaMU.

Peanuszanus padoueilt nporpamMMsl ocyuiecTBjsiercs ¢ nomombo YMK:
5 kaace
1. YueOnuk nox penakuueid Bunenkun H. f., JKoxos B. U., Yecnokos A. C., lIBapnoypn C. 1. MaremaTuka 5. — M.: Muemo3una, 2019.

6 xacc
1. YueOuuk mox penakuueid Bunenkun H. f., JKoxos B. U., Yecnokos A. C., lIBapnoypn C. 1. MaremaTuka 5. — M.: Muemo3una, 2019.

7 kaacce
1. YueOnuk mox penaknueir Makapsrae FO.H., Munaiok H.I'., Hemkos K.H., CyBopoBa C.b. Anre6pa, 7 kiacc, «IIpocBemienuey, 2017 r.

8 kiace

1. Yuebnuk obueoOpazoBarensHbIX. yupexaenuil / FO.H. Maxkapsrues, H.I'. Munatok; K.M. Hemkos, C.b. CyBoposa/; nox pea. C.A. Tenskosckoro. - M.:
[Ipoceemenue, 2018.

9 knacc

1. YuyeOnuk juist obmeoOpa3oBatenbHbIX. yupexaenuit / FO.H. Makaperue, H.I'. Munntok, K., Hemkos, C.b. CyBopoBa/; mox pea. C.A. TenskoBCKoro -
M.: Ilpocsemenue, 2019.

7 —9 kaaccepl

1. YuebHuk reomerpusi, 7-9 1 obieobpazoBarenbHbiX. yupeskaenuit / JI. C. Atanacsn, B. @. byryzos, C. b. Kagomues u ap. — M. : [Ipocsemenne, 2015.

OcymecTBienue 1eneil padoueil mporpaMMbl N0 MaTeMaTHKe OOYCIOBIEHO TaK JK€ HCIIOJNIB30BAaHMEM B O0OPa30BATEIBbHOM MpOIECcCe CIEAYIOUINX
TEXHOJIOTHI: IPOEKTHOE, UTPOBOE MOJCIUPOBAHKE (IUIAKTUYECKUE UTPHI, padoTa B MajbIX Ipymnmnax, padoTa B Mmapax CMEHHOTO COCTaBa); MPoOJIeMHOE
00y4eHuEe; TMIHOCTHO OPUEHTHPOBAHHOE 00yUYEHHUE.



Coaep:xxaHue yueOHOT0 peaMeTa

5 kanace.

BBoaHoe moBTOpeHue (6 yac)

1. HarypaabHble ynciaa u mkaJuasl (13 1)

Harypanbnsie uncia. CpaBHEHHE HATYpaJbHbBIX YUCE.

I'eomeTpuueckue GuUrypsl: Touka, OTpPE30K, IpsaMas, Iy, TpeyroJibHUK, MHOTOYTOJIbHUK. [[nHa oTpeska. Mi3MepeHue n mocTpoeHne OTpe3KoB.

Koopnunataeiit nyd. Koopannara Touku.

OcHosnas yenv: cucmemamu3uposams u 0600WUMsb c8e0eHUs 0 HAMYPATbHBIX YUCTAX, NOJYYEeHHble 8 HAYANbHOU WKOJe, 3aKPenums HaA8biKU NOCMPOEHUsL U
usMepenus Ompe3Kos.

Pacummpsrores u cucTeMaTu3npyroTCs HaBbIKM YTEHUS, 3alIMCH U CPAaBHEHUSI MHOIO3HAYHBIX YHCEI, TOJyYEHHbIE YYalllUMUCS B HA4YaJIbHOU IIKOJIE.

[Ipu u3yyeHnn reoMeTpUYECKOro MaTepraga OCHOBHOE BHUMAaHHE yIEISETCS HABbIKAM M3MEPEHHS U TOCTPOEHUS OTPE3KOB IIPU MOMOIIM JTUHEUKH.

B xoze u3yueHust TeMbl BBOASTCS TOHATHSI KOOPAUHATHOTO JTy4ya, EAMHUYHOIO OTpe3Ka U KOOpAMHATHI TOUKK. Ha MaccuBe HaTypaJbHBIX YUCE HAUMHAETCS
dbopMupoBaHue YMEHHUI OTMEYaTh Ha KOOPIMHATHOM JIyde 3aJJaHHbIEe YHCIIa, HA3bIBATh YMCIIO, COOTBETCTBYIOIIEE OMPEACICHHOMY JIEJICHUIO Ha KOOPAMHATHOM
Jy4ye, AaeTcsl Harjsi{HOE UCTOJIKOBAHUE CPABHEHUS HATYPaIbHBIX YHCEIL.

2. Ci10’keHue H BBIYHTAHHE HATYPAJIBHBIX Yuces (21 )

CroxeHue U BbIYMTAaHUE HAaTYpalbHBIX YKCEIl, CBOMCTBA CI0XKeHUs. PellieHne TekcToBbIX 3a1a4. YucaoBoe BoipaxkeHne. bykBeHHOE BhIpaKEHUE U €T0 YUCIOBOE
3HaueHue. Pernenne TMHENHbBIX YpaBHEHUH.

OcHognaa uenwv: 3aKkpenums U pa3eums HAGbIKU COHCEHUS U 8bIYUMAHUSA HAMYPATbHBIX YUCE.

OTtpabaTbIBalOTCA YMEHHUS CKIIAAbIBATh U BIYMTATh MHOIO3HAYHBIEC YKMCIIa (BKIIOYAs CIOXKHbBIE CITyyau MepeHoca U3 paspsijia B pa3psi), HaBbIKM apUPMETHUECKUX
JEUCTBUM ¢ 0JTHO-, ABY3HAYHBIMU YHUCIAMH, JEHUCTBHS C HYJIEM.

[Iponomxaercs pa3BUTHE YMEHHM pelllaTh TEKCTOBbIE 3a/1a4H, TPEOYIOIIMe NOHUMAaHUS CMbICIa OTHOUIEHUH «O0JIbIIE Ha», «KMEHbILE Hay. 3aJaul PeIlaloTcs
apuMeTHIeCKuM CIIoco0OM, a TAK)KE COCTABIICHUEM YMCIIOBBIX 1 OyKBEHHBIX BBIPAKCHUH.

B sT0li TeMe HaunHaeTcs anredpandeckast MoAroTOBKa: COCTaBIeHNE OYKBEHHBIX BHIPAKEHUH 110 YCIOBHIO 33/1a4, pEIICHUE YPAaBHEHUI HA OCHOBE 3aBUCHUMOCTH
MEXTy KOMIIOHEHTaMHU AeHCTBUH (CIIOKEeHUS ¥ BeIYMTaHus1). OCHOBHOE BHUMAHUE YACINSETCS POCTEHUIITNM CITydasiM.

3. YMHOKeHHUe U 1eIeHHe HATYPaIbHbIX uynce (27 1)

YMHOXEHUE U JACJICHUE HATYpaJIbHbIX YUCCII, CBOMCTBA YMHOXCHUS. CreneHs 4nca. KBanpaT n Ky6 qucna. Pemenne TeKCTOBBIX 3aaad.

OcHoenas yenv: 3aKpenums U pa3eums HABLIKU APUPMEeMULeCcKUx 0etucmeuli ¢ HamyparbHbIMU YUCTAMU.

B teme npopomkaercs oTpaboTka anropuTMoB apupMETHUECKUX AEHCTBUI HaJl MHOTO3HAUYHBIMH yicliaMu. [IpoBOUTCS LieTIeHanpaBlIeHHOE pa3BUTHE U
3aKpEIUICHUE HABBIKOB YMHOXKEHUS U I€JIEHUS HATYPAJIbHBIX YUCEN, B TOM YHUCIIE U B TEX CIIy4dasx, KOrla OJMH U3 KOMIIOHEHTOB PaBEH HYJIIO WIH €IUHHULIE.
[TocTosiHHOE BHUMaHUE YJENAETCs YCTHBIM BBIYUCICHUSM ( B YaCTHOCTH, YMHOKEHUIO U JIEJICHUIO JIBY3HAUHOT'O YKCia Ha OJTHO3HAYHOE). Y MEHHE BBINIOJIHATh
JICJIEHNE C OCTATKOM JIOJDKHO OBITh OTPa0OTaHO /10 HaBbIKA, TAK KaK MOJ00HBIE AEHCTBUS B AabHEHIIEM IPUIETCS BBIOJIHATH YCTHO, HAIIPUMEP, MPU UCKITIOUEHUN
LEJION YacTu IpoOHOro yrcia. Pemenne KOMIJIEKCHBIX PUMEPOB Ha BCE JEHCTBHS ¢ MHOTO3HAUYHBIMH YMCJIAMU TIO3BOJISIET 3aKPENUTh YMEHUE YCTaHABIUBATh
MIPABWJIBHBIN NOPAIOK NEVCTBHM.

BBoauTcs nmoHATHE CTENEeHN (C HATYpalIbHBIM MOKa3aTeneM), KBaapaTta u Kyoba uncina. [Ipogomkaercs paboTa no popMupoBaHHIO HABBIKOB PEIIEHUs YpaBHEHUN Ha
OCHOBE 3aBUCHMOCTH MEX]ly KOMIIOHEHTAMH.



Pa3BuBaioTcsi yMeHus pemiaTb TEKCTOBBIC 33]1a4l, TPEOYIOLINe TOHUMAaHHs CMbICIIa OTHOILIEHUH «MEHbILIE BY», «OO0JIbIIE By, a TAKXKE 33]]a4l HAa U3BECTHBIC
yUYalIuMcsl 3aBUCUMOCTH MEK/Ty BEIMUMHAMH (CKOPOCTHIO, BPEMEHEM U MPOUIEHHBIM MTyTeM; [IEHOU, KOJIMYECTBOM M CTOMMOCTBIO TOBapa M JIp.). 3ajauu
pematorcs apudmernyeckum crnocodom. [1pu pereHun ¢ moMouIbI0 COCTAaBICHUS YPAaBHEHUS TaK Ha3bIBAEMBIX 33/1a4 HA YaCTH yJallllecsl BIEPBbIE BCTPEUAIOTCS C
YpaBHEHUSIMH, B JIEBYIO YaCTh KOTOPBIX HEM3BECTHOE BXOAUT ABAK/bI. PelIeHn o Takux 3a/1a4 NpeAeCTBYIOT MPeo0pa30BaHusl COOTBETCTBYIOIINX OYKBEHHBIX
BBIPaKCHUII.

4. Ilnomagu u 00bembl (12 1)

®dopmyna. Beraucnenus mo popmynam. [Ipsmoyronpauk. [Inomans npsmoyronbarka. Equauiel m3mepenus miomaseii. [IpamMoyronbHbIi mapaiienenumne].
O0BeM MpsIMOYTOIBHOTO MapajuIeIeue .

OcHosnas uenv. pacuiupums NPeocmasienus Yuauuxcs 00 usmepenuy 2eoMempuieckux 6eudUn Ha npumepe 8bl4UCIeHUs: Niowaell U 00bemos u
CUCEMAMU3UPO8AMs U3BECHbIE UM C8E0CeHUSL O eOUHUYAX USMEPEHUs.

[Tpu n3ydyenun Tembl yyammecs BcTpeyarorcs ¢ popmynamu. HaBeiku BerarcieHus o ¢popMyiiaM oTpadaThIBAIOTCS MPHU PEIICHUN T€OMETPUIECKUX U TEKCTOBBIX
3a1au.

3HauuTeNbHOE BHUMAaHUE yenseTcs (POPMUPOBAHUIO 3HAHUN OCHOBHBIX €TMHUI] U3MEPEHUS U YMEHUIO TIEPEUTH OT OJJHUX €AMHUIL K APYTUM B COOTBETCTBHHU C
YCIIOBUEM 33/1a4i. DTH 3HAHUSA B JAJIbHEHIIIEM IMPOKO UCIIONB3YIOTCS MPU U3YUYEHUH MPEAMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OcymecTBIIeTCsS 3HaKOMCTBO € KyOOM M MPSIMOYTOJIbHBIM MapauiesIeuIe oM, Ha IPUMEpe BBIYUCICHUS 00bEMOB PaCIIUPSIIOTCS U CUCTEMATU3UPYIOTCS CBEICHUS
0 €IMHUIIAX U3MEPEHUS.

5. O6bikHOBEeHHBIE APOOH (23 4)

Oxpyx)HOCTb U Kpyr. OObIKHOBeHHAas ApoOb. OCHOBHBIE 3a/1aun Ha ApoOu. CpaBHeHue ApoOei. [IpaBuibHbIe 1 HenpaBUiIbHBIE 1poOH. ClI0KEHUE U BBIYUTAHNE
npoOeit ¢ OTMHAKOBBIMU 3HAMEHATEISIMHU.

OcHosHas uenb.: NO3HAKOMUMb YHAWUXCS C NOHAMUEM 0poouU 8 00veme, 00CMAMOUHOM 01 86e0eHUsl OeCAMUUHBIX OpPoDell.

B nanHO# Teme M3y4aroTCsi CBEACHUS O IPOOHBIX YHCIIaX, HEOOXOUMBIE /ISl BBEACHUS JECATUYHBIX ApoOeit. Cpean GpopMupyeMbIXx yMEHUI OCHOBHOE BHUMaHHE

JIOJDKHO OBITh NMPUBJIEYEHO K CPABHEHUIO APOOEH ¢ OJMHAKOBBIMM 3HAMEHATENIsMH, K BBIICICHUIO IIEJI0 YacTH Yucia U MPEICTaBICHUIO CMEIIAHHOTO YKCia B
BUJI€ HENpaBWIbHON 1pobu. C MOHMMaHMEM CMbICNIA JpOOM CBS3aHBI TPH OCHOBHBIE 3a/1a4d HA APOOHM, OCO3HAHHOTO PEIIEHUS] KOTOPBIX BAXKHO JOOUTHCS OT
YYAIIHAXCA.

6. JecsaTuunbie npodu. Ciio:keHue M BHIYUTAHUE JeCITUIHBIX Apodeii (13 u)

Hecsatruanas npo0s. CpaBHEHUE, OKPYTIICHHE, CIIOKEHUE M BBIYUTAHUE IECATUIHBIX Npo0Oeil. Perenne TeKCTOBBIX 3a1ad.

OcHnoenas yenv: 8bipabomams yMeHus Yumamy, 3anucbléamns, CPAGHUBAMb, OKPY2IAMb 0ecsmuiHble OpoOU, 8bINOIHAMb CIONACEHUE U BbIYUMAHUE 0eCAMUYHbIX
opobelt.

[Ipu BBeieHUE AECATUYHBIX IpOOEH BaKHO JOOUTHCS TOTO, YTOOBI y ydaluxcs c(hOpMUPOBATIOCH YETKOE MPECTABICHUE O ACCATUYHBIX pa3psiaax
paccMaTpUBaeMbIX YUCEIl, YMEHUE YUTATh, 3alMChIBaTh, CPABHUBATH JIeCATHUHBIE IpoOu. [loguepkuBast cX0ACTBO AEHCTBHIM HaJ JECATUUHBIMH IPOOSIMU C
JEUCTBUSIMH HaJl HATYPaJIbHBIMU YHUCIAMH, OTMEYAETCS, YTO CJI0KEHUE IECATUUHBIX APOOeH MOTUMHIETCA NEPEMECTUTEILHOMY M COUYETATEIIbHOMY 3aKOHAM.
OnpeneneHHOe BHUMAHUE YIENSIETCS PEIIEHUIO TEKCTOBBIX 33/1a4 Ha CJI0KEHUE U BBIYMTAHUE, TAHHBIE B KOTOPBIX BBIPAYKEHBI JECITUYHBIMU APOOSIMHU.

[Ipu u3yyenun onepanuu OKpyTrieHUs YUCIa BBOJUTCS HOBOE MOHATHE — «IIPUOIMKEHHOE 3HAUEHUE YMCIIa», OTPadaThIBAlOTCS HABBIKM OKPYTJICHUS AECITUYHBIX
npo0eit 10 3aJaHHOTO JAECATUYHOTO Pa3psiaa.

7. YMHoO:KeHuUe U JleJieHHe JeciITUIHBIX apooeii (26 4)

YMHOXKEHHUE U JAeTIeHne NeCATHYHBIX Apodeil. CpenHee apupmMeTHyeckoe HECKOIbKUX YHce. Pemenre TeKCTOBBIX 3a1a.



Ochogenas uenw: svlpabomams ymenue YMHONCAMb U 0eaums 0ecsimuyHvle OpoouU, 8bINOIHAMb 3A0aHUs HA 8ce OeUCMBUsL C HAMYPATbHLIMU YUCTAMU U
oecamudnbiMu OpooAMU.

OCHOBHOE BHMaHUE MTPUBJICKACTCS K AITOPUTMHUYECKON CTOPOHE PaccMaTPUBAaEMBIX BOIPOCOB. Ha HeCcI0KHBIX MpuMepax 0TpadaThIBaeTCs MPABHUIIO IIOCTAHOBKH
3aIsATON B pe3yabTare AerucTBrs. Kpome Toro, mpoaoinkaeTes pelieHne TeKCTOBBIX 3a/]au C JAHHBIMHU, BRIPAKCHHBIMU JICCATHYHBIME Jpo0siMu. BBoAHUTCS OHSTHE
CpeIHero apupMEeTUIECKOr0 HECKOJIBKUX YHCEIL.

[TockonbKy B JaHHOM Teme 3aBepuiaeTcs (POPMUPOBAHUE HABBIKOB ACHCTBHIA C JECITUIHBIMH APOOSMH, CIIEAYyeT MPOBEPUTH IPOYHOCTD U B CIIydae
HEOOXOIMMOCTH OPraHU30BaTh UX A0paObOTKy. HaBbIKM BBHIOIHEHUS apU(PMETHIECKUX JEHCTBUI C AeCATHUYHBIMU IPOOSIMHU OTPadATHIBAIOTCS TAKKE TPU
BBIYMCIIEHUH 3HAYE€HHI YHCIIOBBIX BBIPAXKEHUN, PENIEHUN TEKCTOBBIX 3a/1a4 U MPOCTEHNIIINX YPAaBHEHUH.

8. UncTpyMeHTHI 1JI1s1 BbIUKCJIeHUil U usmepennii (16 1)

HauanbHble cBeieHUs O BBIYHCICHUAX Ha KalbKyasTope. [IpouenTsl. OcHOBHBIE 3a1auul Ha poueHTHI. [Ipumepst Tabnun u ntuarpamMm. Yroi. Benuunna
(rpamycHast Mepa) yria. YeprexHslil TpeyroiabHUK. M3mepenue yriios. [loctpoenue yria 3a1aHHON BETUUUHBI.

OcHosnas yenv: cghopmuposams ymeHus peuams npocmenuiie 3a0avu Ha npoyeHmol, GbINOIHAMb USMEPEHUE U NOCMPOEHUE Y2Il08.

BaxxHo BbIpabOTaTh COJCPKATEIBHOE TOHUMAHUE Y YYALIUXCS CMbICTIAa TEPMUHA «IIPOLIEHT». Ha 3TOl OCHOBE OHHU JIOJKHBI HAYYUThCS PELIaTh TPU BHJA 3a/1a4 HA
HPOIICHTHI: HAXOIUTh HECKOJIBKO MPOIIEHTOB OT KaKOH-TH00 BEIMYMHBI, HAXOJAUTh YUCIIO, €CITU U3BECTHO HECKOJIBKO €T0 MPOIICHTOB; HAXO/AUTh, CKOJIBKO
MPOIEHTOB OJTHO YUCJIO COCTABJISIET OT APYrOro0.

[Ipomomxkaercst paboTa 1Mo pacrno3HaBaHUIO H N300PAKEHHUIO TEOMETPHUECKUX GUryp. BaskHO yaenuTs BHUMaHue (GOPMHUPOBAHUIO YMEHUHN MPOBOAUTH U3MEPEHHE
U TIOCTPOEHHE YTIIOB.

KpyroBeie quarpaMmbl Jal0T MPEACTABICHUE YYAlIMMCS O HAIIISIHOM H300pa)KCHUU OTACIbHBIX COCTABHBIX YacTEH KaKOW-HUOYIb BEIWYHHBL. B yrpakHEHHsIX

CJIEZlyeT UIMPOKO MCII0JIB30BaTh CTATUCTUYECKUI MaTepHall, MyOoJIMKyeMbli B Ta3eTax U KypHajax.

9. IlToBTopenue. Pemenue 3agayq (10 u)

TpeGoBaHNs K YPOBHIO NOATOTOBKH 00y4al0INXCs

B pezynomame usyuenua mamemamuku y4eHUK 00J10HCEN:

3namv/nonumams

[ IlonsaTre HATYpaJdbHOTO YUCIa, UM(PEI, ASCATUIHOM 3aMUCH YHUCTa, KIaCCOB U pa3psiioB.

0 HeﬁCTBHﬁ CJIOKCHHA U BBIYUTaHHUS, KOMIIOHCHTEI ITPU CJIOKCHHUU U BBIYUTAHUU, aJITOPUTM apI/Iq)MeTI/I‘-IeCKI/IX JEUCTBHUI HAJJ MHOTO3HAYHBIMM YKCJIAMH.

() JleficTBUSI yMHOXKEHUSI W JIEIEHUs], TIOPS/I0K BBIMOJHEHUS JISHCTBUI (B TOM YMCIIE, KOT/Ia B BBIPAKEHUU €CTh KBaJIpaThl U KyObl Unces), TabauIly yMHOKCHUS,
KOMIIOHEHTHI YMHOKEHUS U JEJIEHNS, CBOMCTBA YMHOKEHHUS U JACICHUS HaTypPalbHbIX YHACEIL.

[J dopmyaibl: TIyTH, TUIOIIAAN IPIMOYTOIBHUKA, KBaApaTa, TPEyroiabHIUKa, 00beMa MPSMOYTOJILHOTO Napajuieienuneaa, Kyoa. EnuHuiib namMepenus.

[ onu, 0OBIKHOBEHHOM APOOH, YUCUTENS U 3HaMeHate s 1poou. [IpaBuio cpaBHeHuUs 1poOei.

[ TecsaTuuHyto 1poOb, ero ueioi U ApoOHOH YacTH, MPaBUIIO CPaBHEHUS AECATUIHBIX JPOOEH, TPAaBHUIIO CIOXKEHHS M BEIYUTAHUS NECATUIHBIX IpOOeH,

O TlpaBuiio cpaBHEHUS ACCATHUHBIX JipoOeii 1o paspsaaM. [TpaBuno okpyriaeHus yucen,

] [TpaBWJIO YMHOKEHUS ABYX JECATUYHBIX AP0Oei, PaBUIO ACJICHUS YUC/a Ha ASCITUIHYIO Ap0o0b,CBONCTBA YMHOKCHUS M JICJICHUS ACCITHYHBIX JIPOOCH.
[ ITpolLieHT, nMpaBuIo NepeBoia ASCATHUHOM APpOOH B TIPOLCHTH M HAOOOPOT.

[J [TonsiTve yria v ero 3JieMeHTOB, 0003HAYEHHE YTIIOB, BUJIbI YTJIOB, MOHSATHE OUCCEKTPHCHI yrIia.



[J M3mepuTenbHbIe HHCTPYMEHTHI.
[J AJIrOpUTM MOCTPOEHUST KPYTOBBIX TUATPAMM.

YMeTh:
[J BoinosiHsATh apupMeTHueckue JeHCTBUS ¢ HATYpabHBIMU YUCJIAMU.

[l BeimonHATe apudmMeTnueckre 1eicTBUs ¢ OOBIKHOBEHHBIMH JpOOSIMHU.

() BoinosiHsATh apupMeTHieckue 1eHCTBUS ¢ AECATUUHBIMU APOOSIMH.

[J Pemath TEKCTOBEIE 3a1a4H .

[J BbIMOJIHATE U3MEPEHUS FEOMETPUUECKMX BEJIMUMH U HAXOJIUTh UX JIJIMHY, MJIO1IaJlb, 00bEM.

[J M3mepsiTh U CTPOUTD YIJIbI.

[J Pemate mpocTeIe 3a1a4M HAa TPOLEHTEI.

[J Pewarh ypaBHEHHUS] HA OCHOBE 3aBUCUMOCTH MEXK/Y KOMIIOHEHTaMU JIeHCTBUH.

[0 Ucnonb3oBaTh NpuoOPETEHHbBIE 3HAHUS U YMEHHUS B TIPAKTHUECKOHN E€ATEIHHOCTH U TOBCETHEBHOM KU3HHU.

6 kJacc.

BBoanoe noBTopenue (6 yac)
1. JeaumocTthb unces. (19 1)

Henurenu u kpatusie. [Ipuznaku genumoctu Ha 10, Ha 5, u Ha 2. [IpusHaku nenumoctu Ha 9 u Ha 3. TIpocThie U cocTaBHbIe yncia. Pa3noxkeHue Ha MpocTbie
MHokuTenu. HanbGonpmmii o6muit nenurens, Bzanmuo npocteie yrcna. Hanvensinee odiee kpaTHoe.

OcHosHnas yenv: 3a6epuiume u3yuenue HamypaibHeulX 4ucel, n0020moUmMb OCHOBY O0Jisl 0C80EHUs 0etCMEUll ¢ 0ObIKHOBEHHBIMU OPOOAMU.

B nanHoli Teme 3aBepiIaeTcsi U3y4eHHe BOIPOCOB, CBA3aHHBIX C HATYpaIbHBIMU YnciaMu. OCHOBHOE BHUMAHHUE JIOJKHO OBITh Y/I€JIEHO 3HAKOMCTBY C MOHSATHSIMHU
«ICIIUTENbY U «KPATHOE», KOTOPbIE HAXOAAT MPUMEHEHHE IIPU COKPAIICHUH OOBIKHOBEHHBIX JIpOOEH U MPU MX MPUBEICHUH K 00IIEeMy 3HAMEHATEI0. Y IPAKHEHUS
M0JIE3HO BBIOJHATH C ONOPOM Ha TaOIUIly YMHOKEHHs IPAMbIM 1oa00poM. IToHsaTHs «HanOonbImnii 00Kl 1eIUTENb» U «HAaUMEHbIIee 00I1ee KPaTHOE» BMECTE
C AITOPUTMAMU MX HAXOXJIEHHsI MOKHO HE pacCMaTpUBATh.

OmnpeneneHHOE BHUMAHUE YAEISAETCS 3HAKOMCTBY C IPU3HAKAMHU AEIMMOCTH, IOHATUSAM IIPOCTOrO U COCTaBHOro yuceln. Ilpu ux usydyeHun nenecoodpaszHo
(opMHpOBaTh YMEHHUS IPOBOAUTH IPOCTEHILINE YMO3AKIOUEHNUs, 000CHOBBIBASI CBOU JIEHCTBUS CCBUIKAMU HA OINPEJIENIEHUE, IPABUIIO.

VYuyamuecs Z0JKHbBI yMETb Pa3I0kKHUTh YUCIIO Ha MHOXKUTeU. Hanpumep, oHU JOKHBI IOHUMATh, 4TO 36 =6 * 6 =4 « 9. Bonpoc 0 pa3nokeHnuu Yuciia Ha IpocThle
MHOXHTEJIN HE OTHOCHUTCS K YUCITy 0053aTEIIbHBIX.

2. Ciio’xeHHe U BbIYMTaHUe Apo0deil ¢ pa3HbIMU 3HAMEHATEJISAMU. (22 1)

OcHoBHoe cBoiicTBO npodu. Cokparnienue apodeit. [IpuBenenue qpobdeii k oomemy 3HaMmeHatemo. CpaBHEHHE, CII0KEHUE W BEIYATAHUE IPOOEH ¢ pa3HBIMU
3HaMeHaTesiMU. CII0)KeHHEe ¥ BBIYHTAaHUE CMEIIAHHBIX YHCEIT.
Ocnognas yenv: svipabomams npouHvle HABBIKU NPeoOPA308anus Opodell, CLONCEeHUs U BLIYUMAHUL.



OaHMM 13 BaKHEHIIUX pe3yNbTaTOB O0YUYEHHS SBJISETCS YCBOCHHE OCHOBHOTO CBOMCTBA JpOOH, MPUMEHSEMOT0 JIIsl MpeoOpa3oBaHus ApoOe: COKpaleHHs,
NpUBEJICHUS K HOBOMY 3HaMmeHareno. [Ipu aTtom pekomenayercs nznarate matepuan 6e3 onopsl Ha nousituas HOZl u HOK. Ymenue npuBoauts 1podu k oOuiemy
3HAMEHATEJIO MCIIOJIb3YEeTCs ISl CpaBHEHUS IpOOeEi.

[Ipu paccmoTpeHnu AecTBUM C IPOOSIMU HUCTIONB3YIOTCS MPaBUIIa CIOKEHHUS U BBIYUTaHUS JpoOei ¢ 0IMHAKOBBIMU 3HaMEHATEISIMU, MIOHSATHE CMEIIaHHOTO YHCIIa.
Baxxno oOpaTuTh BHUMaHKE Ha CIy4ail BBIYMTAHUS APOOU U3 LENOro yncia. YTo KacaeTcs CIOKEHUS U BBIYUTAHHUS CMEUIAHHBIX YHCETl, KOTOPbIE HE HaXOIAT
AKTUBHOT'O IPUMEHEHHMS B MTOCIEAYIOLIEM U3yUYEHUH Kypca, TO yJalluecs JOJKHBI JINIIb TOTYYUTh IPEICTaBICHNE O IPUHLUIINAIBHON BO3MOKHOCTH BBIIIOJTHEHHUS
TaKHAX JEHCTBUM.

3. YMHo:KkeHHe U JiejieHne 00bLIKHOBEHHBIX Apooeii. (31 1)

Ymuoxkenue npobeit. Haxoxnenue apodu ot uucia. [I[puMeHeHe pacipeneuTeIbHOro CBOMCTBa yMHOKeHHs. B3anMHo oOpaTHsie uncna. Jlenenne. Haxoxnenne
Yucia 1o ero 1poou. J[poOHble BIpaskeHUsL.
OcHoenas uenw: gblpabomams npouHble HABLIKU apUDMemuyecKux 0etucmautl ¢ 00bIKHOBEHHbLIMU OPOOAMU U PeuleHUss OCHOBHBIX 3a0a4 Ha Opoou.

B sToli Teme 3aBepiaeTcs paboTa Hag GOPMUPOBAHHEM HABBHIKOB apu(hMETHUECKHUX AEUCTBUN C OOBIKHOBEHHBIMU Ap00OsMu. HaBbIKH TOMKHBI OBITH JOCTATOYHO
MPOYHBIMH, YTOOBI yJalIHecs HE UCTIHITHIBAIH 3aTPyAHEHUH B BBIYMCICHUSIX C PALIMOHAILHBIMH YUCIIAMU, YTOOBI aJITOPUTMBI IEHCTBUI ¢ OOBIKHOBEHHBIMHU
JIpOOSIMU MOTJIM CTaTh B AaJIbHEHIIIEM OTOPOH .TIs1 JOPMHUPOBAHUS YMEHUI BBITIOIHATE ACUCTBUS C alre0pandecKuMu APOOsSIMHU.

Pacmmpenue anmapara aeiicTBUi ¢ IpOOSMU TO3BOJISET PEIIaTh TEKCTOBBIE 33/1a4H, B KOTOPBIX TpeOyeTcsi HATH ApoOb OT YKCiIa WIH YUCIIO 110 TaHHOMY
3HA4YECHUIO €T0 JPOOU, BBITIONHSS COOTBETCTBEHHO YMHO)KEHUE WIIH JCTICHHE Ha APOOb.

4. OTHOIeHUs U nponopumu. (16 1)

Otnomrenwst. [Tponopiuu. [psimast u oOpaTHas TPONOPIMOHATBHBIE 3aBUCUMOCTH. Macitab. /[nmmHa okpyxHocTH U Twiomaas kpyra. [lap. Ocnosnan uens:
chopmuposame NOHAMUSA NPONOPYUL, NPIMOU U 0OPAMHOU NPONOPYUOHATILHOCTIU BETUYUH.

Heo6xo1umo, uTo0B! yyalrecs yCBOMINM OCHOBHOE CBOMCTBO MPOIOPIMH, TAK KaK OHO HAXOJUT IPUMEHEHUE HA YPOKaX MaTeMaTHKH, XUMUH, pu3uku. B
HYaCTHOCTH, AOCTATOYHOC BHUMAHHUEC JOJIZKHO 6BITI> YACICHO PCIICHUTIO C IIOMOIIBIO MPOIMOPHHHA 3a1a4 Ha IPOLCHTHI.

[TonsTHS O IPsIMOI ¥ OOPATHON MPOMOPIMOHATBHOCTSX BEJIMYMH MOXKHO c(hopMupoBaTh Kak 0000I1IeHHEe HECKOIBKUX KOHKPETHBIX IPUMEPOB, OJYEPKHYB IIPU
OTOM IIPAKTUYCCKYIO 3HAYUMOCTDb OTUX HOHSITPII?I, BO3MOKHOCTb UX MMPUMEHCHUS IJId YIPOUICHU PEIICHUA COOTBCTCTBYIOIIUX 3a/1a4.

B nannO# TemMe naroTcs mpeacTaBIeHUs O JTHHE OKPYKHOCTH | Toiomiaan Kpyra. CooTBeTCTBYIoIME GOpMYITbl K 003aTeTbHOMY MaTepralry He OTHOCSTCSI.
PaccmoTtpenue reoMerpuieckux GUTyp 3aBeplIaeTcsi 3HAaKOMCTBOM C IIIapOM.

5. IMonoxuTeIBLHBIE U OTPUIIATEIbHBIE Yucaa. (13 u)

Koopaunats! Ha npsimoid. [IpoTuBomnonoxxusie yncna. Moayss unucna. CpaBHeHue yucell. M3Menenne BenuuuH.

OcHosHnas yenv: pacuiupumes RPeoOCmMasienus Yuauuxcs 0 Yucie nymem 66e0eHUs OMpuyamenIbHulx Yucel.

[{erecooOpa3HOCTh BBEICHUS OTPUIIATEIILHBIX YHCEN MMOKA3BIBAETCS HA COJIEPIKATENBHBIX TPUMeEpax. Ydalmecs JOHKHBI HAYyIUThCS N300pakaTh MOJ0KHUTEITHHBIE

Y OTpHIIATEIHHBIE YMCIIa HA KOOPAMHATHOM MPSIMOM, C TEM YTOOBI OHA MOTJIA CITY>)KUTh HATJISTHONH OCHOBOM JIJTSI IPABHJI CPABHEHUS YHCEN, CIIOKEHUS ¥ BRIYUTAHUS
YHCell, paCCMaTPUBAEMBIX B CIEIYIOLIEH TEME.

CrienmanbHOE BHUMAaHHE JIOJDKHO OBITH y/IeIEHO YCBOCHHUIO BBOJMUMOTO 3/1€Ch TOHITHS MOYJIS YHCTIa, MPOYHOE 3HAaHHE KOTOPOTo HE00X0UMO 111 (POPMHUPOBAHUS
YMEHUS CPaBHUBAThH OTPUIIATEIILHbIEC YHCIIA, a B JAIILHEHIIIEM [T OBJIAQJACHUS U AITOPUTMAMH apu(METHUECKUX JIEHCTBHUHI C MOJIOKUTEIHHBIMH U OTPULIATETIHHBIMH
YHUCIaMHU.



6. Ci10:keHHe ¥ BBIYUTAHHE MOJ0KUTEILHBIX U OTPULATENbHBIX unce. (11 )

CliokeHue 4Kce ¢ MOMOIIbI0 KOOpAUHATHOM mpsiMoi. ClioKeHHe OTpULIaTeNIbHBIX yucel. ClokeHre Ynucell ¢ pa3HbIMU 3HaKaMu. Berautanue.

Ocnosnas uenb: 8blpabomamsv NPOUHbLE HABLIKU CLONCEHUSL U BbIYUMAHUSL NOJIONCUMETLHBIX U OMPUYATNETILHBIX YUCEL.

JleficTBUS ¢ OTpHIIATEILHBIMHU YHCIIaMU BBOJISTCS Ha OCHOBE MPECTaBICHUI 00 M3MEHEHUH BEJIMUWH: CII0KEHNE U BEIYUTAHUE YUCEN WIITFOCTPUPYETCS
COOTBETCTBYIOIIUMHU TIEPEMEIICHUSIMHU TOYCK YUCIOBOM ocH. [Ipu u3ydeHnr qaHHOW TEMBI IIeJICHANIPABICHHO OTPA0ATHIBAIOTCS AITOPUTMBI CIIOKEHUS 1
BBIYMTAHUS TPU BBITTOJIHEHUH IEHCTBUH C IEIBIMU M IPOOHBIMU YHCIIAMH.

7. YMHO:KeHUe U JleJieHHe MOJ0KUTEIBLHBIX U OTPULATEeIbHBIX Yncel. (12 )

Ymuoxenue. Jlenenue. Parmonansueie uncna. CBoWCTBA JIEUCTBUIA C PAIMOHATLHBIMU YHCIIAMHU.

OcHogéHas uenw: sblpabomams npouHsle HABLIKU APUDMEMUYECKUX OCUCMBULL C NOTOHCUMETbHBIMU U OMPUYANETbHbIMU YUCTAMU.

HaBbiku yMHOKEHUS U JISTICHUS TTOJIOKUTENBHBIX U OTPHUIIATEIBHBIX YUCENl 0TpabaThIBAIOTCS CHAaYalla MpY BHIMIOJHEHUN OTJENbHBIX ACHCTBUH, a 3aTEM B
COUYETAHHUH C HABBIKAMH CIIOKEHHSI U BEIYUTAHUS MPU BBIYUCICHUN 3HAYEHUN YHUCIIOBBIX BBHIPAKEHUI.

[Tpu n3y4eHnn JaHHOM TEMBI yJalrecs TOJKHBI YCBOUTH, UYTO JUIs 0OpaIieHns: OOBIKHOBEHHOH IPOOH B IECATUYHYIO TOCTATOYHO PA3/ICIUTh YHCIUTENb Ha
3HaMEHaTeNb. B KaKI0M KOHKPETHOM CITy4ae OHU JIOJDKHBI 3HATh, B KaKyIO AECITUYHYIO IpoOb oOpariaercs JanHas OOBIKHOBEHHAs Ap00b — KOHEYHYIO WIIH
o6eckoneunyto. [Ipu 3ToM HeoOs3aTeILHO aKIIEHTUPOBATH BHUMAHKUE HA TOM, YTO OECKOHEYHAs JIeCATUYHAS APOOb OKA3bIBACTCS MEPHOANUECKOM. Yyamuecs
JOJDKHBI 3HATH MPEACTABICHUE B BUJE IECATUYIHOM IpoOH Takux aApoOel, Kak Vs, V4, 1/5, 1/20.

8. Pemenne ypaBuenmii. (15 4)

Packpeite cko6ok. Koaddunuent. [TogoOHbie ciaraembie. PerieHne ypaBHCHHIA.

OcHogHasa yenv: n0020MoBUMb YUAWUXCS K 8bINOIHEHUIO NPe0OPA308aAHULL 8bIPANCEHUL, PeUleHUI0 YDAGHEHU.

[TpeoOpa3zoBanusi OYKBEHHBIX BBIPAKECHUN MTyTEM PACKPHITHSA CKOOOK U TIPUBEICHUS MMOAO0OHBIX ClIaraéMbIX 0TPadaThIBAIOTCS B TOW CTENEHHU, B KOTOPOH OHU
HEOOXOMMBI ISl PEIICHHS HECIOXKHBIX YPaBHEHUH.

BBenenue apupMeTnueckux NeUCTBUIN HAl OTPUIIATEIHLHBIMU YHUCIAMH MTO3BOJIIET O3HAKOMHTD YYAIIMXCS C OOIKMMHU TIpUEeMaMu pelIeHNs JTMHEHHbBIX YPaBHEHUH C
OJIHUM HEM3BECTHBIM.

9. Koopaunatsl Ha mjiockocTu. (12 v)

[lepnennukynsapusie npsamble. [lapannensusie npsmbie. KoopaunaTtHas miuockocts. CTonduaTsie auarpammel. ['paduku.

OcHosHas yenb: NO3HAKOMUMb YUAUWUXCS C NPAMOY2O0IbHOU CUCIEMOU KOOPOUHAM HA NJIOCKOCTU

Vyamuecs 10JKHBI HAyYUTHCS pacCliO3HABAaTh U M300pakaTh NEPIEHANKYISPHbIE U MapaienbHble npsimble. OCHOBHOE BHUMAHHUE CIIEAYET YACIUTh OTpaboTKe
HAaBBIKOB MX MOCTPOCHHSI C TOMOUIbIO IMHEHKU U YTOJIbHHUKA, HE TPeOysl BOCIPOU3BEACHHS TOUHBIX ONpeIeICHHMN.

IloBTOpenne u pemenne 3aga4. (10 4)

TpedoBaHus K YPOBHIO OATOTOBKHU 00y4aIOIIHXCSH

B pesynomame uzyuenus mamemamuku y4eHUK 00NNCEH:
3namv/nonumamao
) onpeaeneHne KPpaTHOTO M JCJIUTEIsI HATYpalbHOIO Ync/a

[ mpu3HaKu AeIMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10



(] onpezesieHUe MPOCTHIX U COCTABHBIX YHCE

(] onpeneneHre HaubobLIErO OOILEro JISUTeNs, HAMMEHbILIETO O0IIET0 KPAaTHOTO ¥ B3aMMHO MPOCTHIX YUCEIT

[J OCHOBHOE CBOUCTBO jipoOU

[J anroput™m npuBeaeHUs 1podeit K 001eMy 3HaMeHaTeJ o

(] mpaBwia CpaBHEHUs], CIIOKEHUsI, BEIMUTAHUS Ipo0eii ¢ pa3HBIMH 3HAMEHATEIISIMH, CIIOKEHUSI U BEIYUTAHUS CMEIITaHHBIX YUCe

MpaBuiia ¥ CBOMCTBA YMHOKEHUS ApoOU Ha HATypalbHOE YUCIIO, ABYX Apobeit

[J mpaBuJia HAX0XK/I€HHUS APOOH OT YKcJa U YUCJia Mo ero Apoodu

[l ompenenenue B3aMMHO OOPATHBIX YUCET

[J onpenesieHUe NponopLUXH, YIEHOB MPONOPLKU, OCHOBHOE CBONUCTBO NPONOPLMUH

[J onpeaeneHys npsMo MPOTIOPIIMOHAIBHBIX U 00PAaTHO MPOMOPLUUOHATBLHBIX BEJIUYNH
(1 hopMyBI 7151 HAXOXKICHUS ATUHBI OKPYKHOCTH U ITJIOIIAIN KpyTa.

[J mpaBwIia CJI0KEHUs OTPULIATENIBHBIX YHACET U YKCET C Pa3HBIMHA 3HAKAMHA

[J npaBuJIo YMHOXEHHUS JIBYX YMCEJ C Pa3HbIMU 3HaKaMu M JIBYX OTPULATEBHBIX YUCE]
[ mpaBWJIO IENEHUS OTPULATENLHOIO YHACIIA HA OTPULIATENLHOE W MPABUIIO JEJIEHMS YHCEIT, UMEIOLLIMX PAa3HbIE 3HAKU
[l mpaBuiIa pacKpeITHsI CKOOOK, onpeaeNieHre MOA00OHBIX cllaraeMbIX

[] aJICOPUTM pEeLICHUS TUHEUHBIX YPaBHEHUN

(] onpejieieHUe KOOPAMHATHOM MI0CKOCTH, Oceii abcuuce U OpIHAT
Ymemo
[J HAXOAUThL HAUOOJBIIMKI OOLIMI JeUTENIb U HAaUMEHbIIee 00l1Iee KpaTHOE JIBYX U GoJiee uuce.

[ cokpamats qpoou

[] cpaBHHMBaTbH, CKJIAIBIBATH, BEIYUTATH APOOU ¢ Pa3HBIMH 3HAMEHATEISIMU

] CKJIaaAbIBaTh U BbIYUTATh CMCLIAHHBIC UHUC]IA

[J yMHOXaTh JIpo0Ob Ha HATypaJbHOE YUCIIO U IPO0h HA JPOOhH

(] BBIMIOJHATH JeJICHUEe CMEINAHHBIX YHCEIT

] HaXOAUTh ApoOHU OT YMClia ¥ YKCIa Mo ero 1poou

[J mMpUMEHITh OCHOBHOE CBOMWCTBO MPOMOPLMH MTPH PELIEHNUH 3374 U YpaBHEHUH
[J HaxOJuTh MO popMyJiaM MIOWAAb Kpyra U JINTMHY OKPY>KHOCTH

[ HAXOUTh MOZLYJIb MOJIOKUTEIBHOT0, OTPUIIATEIIEHOTO YHCEI

[} cpaBHHBATH MOJOKUTEIBHBIC ¥ OTPULATEIIEHBIC YHCIIA

(] BBITIOJIHATD CJIOKEHHUE OTPHULIATEIIBHBIX YHCEI M YHCEelT ¢ PA3HBIMHU 3HAKaMu
[} BBIUMTATh U3 IJAHHOTO YUCJIA IPYroe YUCIIO

] yMHOKaTh YMc/Ia ¢ pa3HbIMU 3HAKAMH U OTpULIATEIbHBIC YUCIa



[] menuTe OTpULATEILHOE YUCIIO HA OTPULIATENIBHOE, YUCIA ¢ PAa3HBIMU 3HAKaMHU
[J ynpoluaTth BbIpa)KeHHUs ¢ NPUMEHEHUEM MpaBUI PACKPbITUS CKOOOK

[ yMeTh MPUBOAMTH MOAOOHEIE CaraeMble

U peluats JUHEUHBIE YPABHEHUS

[J u300paxaTh TOUKH € 33JJaHHBIMU KOOPAUHATAMHW HAa KOOPAMHATHON MJIOCKOCTH
[ onpenesiaTb KOOPAUHATHI TOUKH

CTPOUTH CTOJIOUATHIE TUATPAMMBI
[J cTpouTh npocTeiiiie rpaduku

7 kaacc.

1. BolpakeHnusi, ToO:K1ecTBa, ypaBHeHnus (23 yac.)

Uucnosle BelpaxkeHus. Beipaxenus ¢ nepemeHHbIMU. CpaBHEHME 3HaU€HU BbIpaskeHuil. CBolicTBa AeiicTBU Haja yrciaaMu. ToxaecTBa. ToXIECTBEHHbIE
npeoOpa3oBaHus. Y paBHEHUE U eT0 KOpHHU. JInHeliHOe ypaBHEHHUE C OJTHOM nepeMeHHOU. Perenue 3a1a49 ¢ MOMOIIbI0 YpaBHEHUH.

OcHosHnas yenv: cucmemamusuposams u 0600wWUMsb ceedetus 0 NPeodPA30AHUL BLIPANCEHUU U peuleHUl YPAGHEHUL ¢ OOHUM HeU38eCMHbIM, NOJYYEeHHble
yuawumucs 6 Kypce mamemamuxu V-VI knaccos.

JlanHast Tema SBISIETCS CBA3BIBAIONINM 3BEHOM MEXIY KypcoMm MaremaTuku V-VI kinaccoB u kypcom anreopsl VII kinacca. Ee n3ydyenne pekoMeHyercs
WCTIOJIB30BATh JIJIS 3aKPETUICHUS paHee MPUOOPETEHHBIX YMEHUH BBITIOJIHATE AEUCTBUS C PallMOHATLHBIMU YHCIAMH U TTPOCTEiIMe mpeoOpa3oBaHus BRIPAKCHUH,
peuiaTh HECJIOKHbIE YPaBHEHHUsI, UCTIOIb30BaTh alnapaT YpaBHEHUHN Il pElIeHUs] TEKCTOBBIX 3a/1a4.

CrienimanbHOE BHUMAHHE CJIEIYET yIEIUTh HOBBIM IS YUAIIMXCS BOTIPOCAM YIOTPEOICHHUIO 3HAKOB < M > 3alMCH M YTCHHIO IBOMHBIX HEPABEHCTB, MOHITHAM
«TOXKAECTBOY, KTOXIECTBEHHOE NPE00pa3OBaHMey, «JIMHEHHOE YpaBHEHHE C OJJHOM IMepeMEHHON», «paBHOCHIIbHbBIE ypaBHEHUs». Heo0X01MMo UMETh B BUAY, UTO
(opMupOBaHUE YMEHUI BBIMIOJIHATH TOXKAECTBEHHBIE TPEOOPA30BaHUs, pEIIaTh YPAaBHEHUS C OJJHUM HEM3BECTHBIM U MPUMEHSTh YPAaBHEHMS K PEIICHUIO 3a/1a4
pacnpenesnsercs no Bcemy Kypey VII kinacca, mo3TroMy B JaHHOM TeMe BHUMaHHE JODKHO aKIEHTUPOBATHCS HA PACKPBITUH HOBOM TEPMUHOJIOTUU U CUMBOJIMKH.
2. ®dyukuuu (11 yac)

Uro Takoe pyHkuus. Beruncnenue 3nauenuit pynkiuu no gopmysne. ['paduk dynxuuu. Jluneitnas Gpynkuus u ee rpaduk. [Ipsmas nponopuroHaabHOCTb.
B3anmHoe pacnonoxenune rpauKkoB TUHEHHBIX (yHKIHHA.

OcHo6Has uenb: NO3HAKOMUMb Y4AUUXCS C OCHOBHBIMU (PYHKYUOHATILHBIMU ROHAMUAMU U ¢ epaguramu yuxyuu y=kx+ b (b =0), y= kx.

JlanHast TeMa SBISIETCS HAYaIbHBIM JTAlloM B 0OECTICUEHUH CHCTEMATHIECKON (PYHKIIMOHALHOM MOATOTOBKY yYaIIUXCs. 371€Ch BBOISATCS TaKHe TIOHSATHS, KaK
«pyHKIHS», «apTYMEHT», «00JIacTh onpeaeneHus QyHKIUN», «rpaduk GyHKIum. OyHKINSA TPaKTyeTCsl KaKk 3aBUCUMOCTD OJTHOM IMEPEeMEHHOM OT IPYTOH.
VYyamuecs moay4aroT epBoe MpeIcTaBIeHe 0 criocobax 3amanus pyHkuu. B maHHO# TeMe HaunHaeTcst paboTa 1mo GOpMUPOBAHUIO Y yUAIITMXCS YMEHHS
HaXoAMTh M0 (popmyIie 3HaueHUe PYHKLMHU M0 U3BECTHOMY 3HAUEHHIO apryMEHTa, BBITIOIHATH TO JK€ 3aJjaHKe Mo rpaduKy U pemars 1o rpaduky oOpaTHyro
3amayqy.

VYuaiuecs J0KHBI IOHUMATh, KaK BIHUSET 3HAK Kod(duipeHTa k Ha pacronoxkenue B KOOPAMHATHON TIOCKOCTH rpaduka pyHkimu y= kx, rae k=0, kak 3aBucUT
oT 3Ha4eHuit k u b B3aumMHoe pacnonoxerue rpadukoB 1Byx GyHKuuit Buaa y= kx+ b.

3. CteneHb ¢ HATYypaJbHBIM Noka3artesaeM (11 yac)



OmnpeneneHne CTENEHN C HaTypalbHBIM IOKa3aTeleM. YMHOKEHHUE M JielieHue creneHeil. Bo3BeneHue B creneHb NpousBeAcHUs M creneHd. OJHOWIEH U €ro
CTaHJApTHHI BUA. YMHOXXEHHE OIHOWICHOB. Bo3Benenume onnouwneHa B creneHb. DyHKumm y=x2, y=x3 U UX rpaduku. AOCONIOTHAs U OTHOCHUTEJIbHAs
HOTPELIHOCTH.

OcHosnas yenv: 6bipabomams ymenue blNOIHAMYb 0eUCMEUs. HA0 CIENneHIMU C HAMYPAlbHbIM NOKA3AMmeneM.

B nanHo# TeMe 1aeTcs onpeieneHue CTENeH! ¢ HaTypalbHBIM MToKa3aresaeM. [Ipy BbIunciIeHNH 3Ha4eHU I BRIPaXEHUH, COJIEpKAIUX CTETIEHH, HE00X0AUMO
o0paTUTh BHUMaHUE HA MOPSAIOK JEHCTBUM. YUaluecs T0JKHBI OTYYUTh NMPEACTaBICHUE O HAXOKICHUN 3HAYSHHSI CTETIEHH C MMOMOIIbIO KaJbKYJIATOpPA.

[Ipu u3yyeHnnn cBOMCTB PyHKUUN y=X2 U y=X3 BaXXHO PACCMOTPETh 0COOEHHOCTHU PACIIOJIOKEHHUS UX IPa)UKOB B KOOPAMHATHOM MJIOCKOCTH.

VYyamuecs: 10JKHBI YCBOUTH MOHATHUS a0CONIOTHON U OTHOCUTENIBHOM MOTPEIIHOCTEN U HAYYUTHCS TPUMEHATh UX B HECJIOKHBIX YIPAKHEHHSIX.

4. Muorouwiensl (18 yac)

MHorouseH u ero cranAapTHbIM Bua. Cia0KeHne U BBIYUTaHHE MHOTOWIEHOB. Y MHOKEHHE OJTHOWIEHA Ha MHOTOowIeH. BriHeceHne 0011ero MHOXKUTEJIS 32 CKOOKH.
YMHOKEHHE MHOTOYJIEHA Ha MHOTO4YJIeH. Pa3noskeHne MHOTOWIeHa Ha MHOYKUTEH CITIOCOOOM TPYMIUPOBKH. J[0Ka3aTebCTBO TOKIECTB.

OcHognas uenw: gbipabomams yMenue 8bINOIHAMb CIONHCEHUE, 8bIYUMAHUE, YMHONCEHUE MHO20UIEHO8 U PA3NI0NHCEHUE MHO20UIEHO8 HA MHONICUMEU.

Jannas Tema urpaeT GpyHKIIMOHATIBHYIO pOJIb B (POPMUPOBAHUM YMEHHSI BBITIOIHATH TOXKECTBEHHBIE MPE0Opa30BaHus aNreOpandecKux BhIPaKECHUH.
dopmupoBaHue 37ech (HOpPMAIEHO-OTIEPATUBHBIC YMEHHUS SBIISIOTCS OTMIOPHBIMU ITPH U3YyUEHHUHN JACUCTBHIA C pallHOHAIBHBIMHU IPOOSIMHU, KOPHIMH, CTETICHSMH C
palMoOHaIbHBIMU MOKA3aTEISIMU.

N3ydeHue TeMbl HAUMHAETCS C BBEICHUS MOHATUI MHOIOWIEHA, CTAHJAPTHOTO BH/1a MHOTOUWIEHA, CTENEHN MHOrowieHa. OCHOBHOE MECTO B 3TOW TEME 3aHMMAaIOT
QITOPUTMBI ACUCTBHI C MHOTOWIEHAMH — CJIOKEHHE, BRBIYUTAHUE U YMHOKEHHE. Y Yaluecs JODKHBI IOHUMATh, YTO CYMMY, Pa3HOCTh, IIPOU3BEACHNE
MHOTOYJICHOB BCEr/1a MOKHO MPEICTaBUTh B BUI€ MHOTOUJICHA. JIeCTBUS CIIOKEHUS, BEIYNTAHHS U YMHOKXEHHSI MHOTOYJIECHOB BBICTYIAIOT KaK COCTaBHOM
KOMITOHEHT B 33JJaHHUSX Ha MPE0OPa30BaHUS IENBIX BEIPAKEHHM.

Cepbe3Hoe BHIMaHUE B 3TON TeMe yesieTCs Pa3ioKeHUI0O MHOTOWJICHOB HA MHOYKUTEIN C TIOMOIIBIO0 BEIHECEHHS 32 CKOOKHM 00IIEro MHOKHUTEINS U C TIOMOIIIBIO
TPYIIHPOBKH.

5. ®opmyabl cokpamneHHoro ymao:kenus (18 uac.)

Bo3BeneHue B kBapaT CyMMBbI M Pa3HOCTHU ABYX BbIpakeHUH. Pa3noxkeHne Ha MHOXKHUTEH C MOMOLIbIO (POPMYJT KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH.
YMHOKEHUE pa3HOCTH JIByX BBIpAXKEHHUI Ha UX CyMMYy. Pa3noxkeHune pa3HOCTH KBaJpaTOB HA MHOXKUTENH. PaznokeHne Ha MHOKUTENN CYMMBI U Pa3HOCTH KyOOB.
[Ipeo6pa3oBaHue 11e10T0 BbIpaKEHUSI B MHOTOWIEH. [I[puMeHeHe pa3anuHbiX crioco00B sl pa3fioKeHUsl Ha MHOXKUTENH. [IpuMenenue npeoOpa3zoBaHus LENIbIX
BBIPaKCHUI.

OcHnosnas yenv: 8bipabomams yMenue NPUMEHAMb 8 HECILONCHBIX CIYYAAX POPMYIbl COKPAUEHHO20 YMHONCEHUS 0151 NPeoOPa308aHUsL YETIbIX 8bIPANCEHUU 8
MHO20UNIeHbL U OISl PA3TIOACEHUSL MHO2OYJIEHO8 HA MHONCUMEIU.

B nanno# Teme npogomkaercs padora mo GOpMHUPOBAHUIO Y YUAITUXCS YMEHHS BBITIOTHATH TOXKIECTBEHHBIE TTPE0Opa30BaHus IENbIX BhIpakeHnH. OCHOBHOE
BHUMaHHE B TeMe yaensercs hopMmyinam (a-8)(a+e)=az-62, (ate)2=a2+2as+62. Ydammecs J0JDKHBI 3HATh 3TH (YOPMYIIBI H COOTBETCTBYIOIIINE CIIOBECHBIC
(bOopMyITUPOBKH, yMETh TPUMEHATh UX KaK «CJIEBA HAIIPABOY», TAK U «CIIPaBa U HAJIEBOY.

6. Cucrembl JInHeiiHbIX ypaBHenuii (15 gac.)

JluneitHOe ypaBHEHHE C IByMs NIepeMEHHBIMH. ['paduk TMHEHHOTO ypaBHEHHS C IByMs epeMeHHbIMU. CUCTEMbI TMHEHHBIX YPAaBHEHUH C JIBYMS TIEPEMEHHBIMHU.
Cnoco6 noacranoBku. Crioco6 crnokeHusi. Pemenue 3a1a4 ¢ moMouIpl0 CUCTEM ypaBHEHUIA.

Ocnognas yenv: nO3HAKOMUMb YUAUWUXCS CO CHOCOOAMU PeUleHUs CUCIEM TUHEUHbIX YPABHEHUTl C 08YMs NepeMEeHHbIMIU, 8bIpadOMams yMeHue peuams CUcmemsl
YpasHeHuil U NPUMEHAMb UX NPU peuteHUY MmeKcmoeslx 3a0ad.



N3yueHune cucteM ypaBHEHH pacipeaesaeTcs Mexxay Kypcamu 7 1 9 kinaccoB. B 7 kitacce BBOIUTCA MOHATHE CUCTEMBI U PaCCMaTPUBAIOTCSA CUCTEMBI JTUHEMHBIX
ypaBHEHUM.

N3noxeHne HaUMHAETCs C BBEACHUS OHITUS «JIMHEHHOE YpaBHEHHUE C ABYMsI IEPEMEHHBIMUY. B cucTeMy yIpaKHEHHI BKJIFOYAETCSl HECIIOKHBIE 3aaHUs Ha
pelieHue JIMHEWHbBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU B LIEJBIX YHCIIAX.

dopmupyetcs yMeHHe CTPOUTh rpauK ypaBHEHUS a+6y=c, a=( uinu ¢=(0,1ipu pa3IMYHbIX 3HAYCHUSAX 4,8,c. BBenenune rpaduueckux o6pazoB AaeT BO3MOKHOCTh
HATJISITHO MCCIIE0BATh BOTIPOC O YMCIIE PEIICHUH CHCTEMBI IBYX JIMHEHHBIX YPaBHCHHI C IBYMS TICPEMEHHBIMH.

OCHOBHOE MECTO B IaHHOW TeME 3aHUMACT U3YUYCHHE AJITOPUTMOB PEIICHUS CHCTEM JBYX JIMHEHHBIX YPaBHEHUH C JIBYMS NIEPEMEHHBIMH CITOCOOOM TIOJICTAHOBKH 1
CrocoO0OM CIIOKEeHHUs. BBeieHre CHCTEM MO3BOJISIET PACIIMPHUTh KPYT TEKCTOBBIX 331a4, PeIacMbIX C TIOMOIIIBIO armaparta aiareopsl. [IpuMenenne cuctem
YIPOINAET MpoIIece MepeBoaa JaHHBIX 3a/1a4l ¢ OOBIYHOTO S3bIKA Ha S3BIK yPaBHEHUIA.

7. IlloBTopenue. Pemenue 3agay (6 yac.)

TpeﬁoBaHm{ K YPOBHIO MOATOTOBKH yYalllUXCH.

B pe3zynomame uzyuenusa mamemamurku yueHuK 001CeN:
3namv/nonumamo
[] MaTeMaTHYeCKHUI SI3bIK;

[] CROMCTBA CTEIICHHU C HaTypaJbHBIM IMOKa3aTCJICM, %

l OonpeACJICHUC OJHOUJICHA U MHOT'OYJICHA, Orncpalruy Hald OAHOYJICHAMKW U MHOT'OYJICHAMU, q)OpMyJ'lbl COKpPACHHOI'O YMHOKCHHA, crnocodbl Pas3jioKCHUA Ha
MHOHTCIIN,

[l onpenenenue anrebpandeckoid 1podH, onepaluy Haj anreOpandecKuMu IpoOsIMHU;
(] muHeHHYIO (QYHKITHIO, € CBOHCTRA M rpaduk;

[J onpenesieHUe ypaBHEHHUS € OJJHUM HEW3BECTHBIM, KOPHS YPABHEHHS, CBOMCTBA, C MOMOUIBIO KOTOPBIX PELIAIOTC YPABHEHHS MIEPBON CTENEHH ¢ OJHUM
HEU3BECTHBIM;

[J crnocoObl pellieHUs] CUCTEMBI JIBYX JIMHEHHBIX YPaBHEHMI C IBYMS IEPEMEHHBIMH.

YMerTh:
[] COCTaBJIATH MaTeMaTl/I‘{CCKy}O MOJICIIb HpI/I peHIeHI/II/I 3aaay,

0 peaThb YypaBHCHHA nepBoﬁ CTCIICHU C OJHUM HCHU3BCCTHBIM;
[l BBIMOJIHATH ACHCTBHS HaJl CTEIICHIMU C HaTypaJbHbIMU IIOKA3aTCJISIMU, ITOKA3aTCJICM, HC paBHbIM HYJIIO, HCIIOJIb3Ys1 CBOlCTBa CTGHGHGVI;

BBITIOJIHATH apU(PMETHUSCKUE OTIepaIMK HaJl OJHOWICHAMHU ¥ MHOTOYJICHAMH, PACKJIaIbIBATh

[] MHOTOYJICHBI HA MHOYKHMTEJTH, UCTTIOJIB3YSI METO] BBIHECECHUS 00IIEro MHOYKHUTES 32 CKOOKH, METOJI IPyIITHPOBKH, (POPMYJIBI COKPAINEHHOTO YMHOKCHHUS;
[J BBIMOJHSATL apupMeTUUeCKUe ASHCTBUSA ¢ aaredpanuecKuMu Apo0sMHu;

[J cTpouTh rpaduKy TMHEHHOW QYHKITNY;

[] pemiaTh CUCTEMBI JIBYX JTMHEHHBIX YPaBHEHUH ¢ ABYMs MEPEMEHHBIMU



8ki1acc.
1. PauonaJsibHbIe apodu (23 1)

PanmonansHas qpo6s. OCHOBHOE CBOMCTBO APOOH, COKpaIecHUE IPoOCH.

ToxaecTBeHHbIe MPe0OPa30BaHUs PALIMOHANIBHBIX BeIpakeHud. DyHKIuUs U ee rpaduk.

OcHogéHas uenw: sblpabomams ymenue 8bINOJIHAMb MONCOECMBEHHbLE NPE0OPA308AHUSL PAYUOHATLHBIX GbIPANCEHULL.

Tak xak IeHCTBUSI ¢ palIMOHATBHBIME IPOOSIMH CYIIECTBEHHBIM 00pa30M OMHUPAIOTCS Ha IEHCTBUSA C MHOTOWICHAMH, TO B HaYaJle TeMbl HEOOXOMMO TIOBTOPHUTH C
YYalIuMHUCS TPEoOPa30BAHUS IIENIBIX BEIPAKEHHM.

['maBHOE MECTO B JaHHOW TeMe 3aHUMAIOT aJITOPUTMBI ACHCTBUMN C TIPOOSMHU. Ydaiuecs J0JDKHBI TIOHUMATh, YTO CYMMY, Pa3HOCTh, IIPOU3BEACHUE U YaCTHOES
IpoOeii Bceria MOXKHO MPEICTaBUTh B Bue apoou. [IppoOpeTacmble B JaHHOM TeMe YMEHUS BBITIOJIHATh CJIOKCHHE, BBIYUTAHUE, YMHOXKECHHUE U JIeIICHHEe Apo0eit
SBJISIFOTCS OTIOPHBIMU B MPE00pa30BaHUAX APOOHBIX BeIpakeHui. [loaToOMy UM cienyer yneiautb ocodoe BHuManue. HerenecooOpa3sHo nepexoauTh K
KOMOMHHMPOBAHHBIM 33/IaHUSIM Ha BCE IEHCTBUS C IPOOSIMH MPEXe, 4eM OyIyT YCBOCHBI OCHOBHBIE QJITOPUTMBI. 3aaHUs HA BCE NEUCTBUS C IPOOSMHU HE JTOJIKHBI
OBITH M3JIHIIHE TPOMO3IKUMH U TPYAOEMKHUMHU.

[Tpu HaxoX/IeHNU 3HAaYCHUN ApoOe AaroTCs 3a1laHus Ha BHIYMCIICHHS C TOMOIIBIO KAIbKYJIsTOpa. B 1aHHOM TeMe paciipstoTcs CBEACHHUS O CTATUCTHUECKUX
XapaxkTepUCTUKax. BBoAUTCS NOHATHE CPEAHEr0 TAPMOHUYECKOr0 PsAJia MOJIOKUTENIbHBIX YHCE.

N3ydeHne TeMbl 3aBepIIIaeTCcsl paCCMOTPEHUEM CBOMCTB rpaduka (GyHKIIUH.

2. KBagparTubie kopuu (19 4)

[TonsTHe 00 nppannoHanbHbIX ynciax. Oouye cBeeHns 0 AeCTBUTENbHBIX Ynciax. KBaapaTHsiil kopeHb. [IoHATHE 0 HAXOXKAEHUH NPUOIMKEHHOIO 3HAUEHHS
KBaJpaTHOro kopHs. CBoiicTBa KBaapaTHBIX KOpHEW. [IpeoOpazoBaHus BeIpakeHUH, COAEPKAIINX KBaIpaTHbIe KOpHU. DyHKIMA ee cBOicTBa U rpaduK.

Ocnognas uenv: cucmemamusuposams C6€0eHUs 0 PAYUOHATbHBIX YUCIAX U 0amb npeocmasienue 00 UppayUOHAIbHbIX YUCTAX, PACULUPUE MeM CAMBIM NOHAMUE
0 uucne; blpabomams yMeHue 6blNOIHAMb NPeoOPA30BAHU BLIPAIICEHUL, COOEPIUCAUUX KAOPAMHbIE KOPHU.

B nanHo# Teme ydaiecs NoIy4aloT HayaJlbHOE IPEICTaBIEHUE O MOHATUH JeiicTBUTeNbHOTO Yncia. C 3Toi 1esbio 060011at0Tcs U3BECTHBIE yYalluMCsl CBEACHUS
0 palMOHAIBHBIX yuciax. I BBEACHHS IOHATHS HPPALMOHAIBHOIO YUCJIA UCTIOIBb3YETC HHTYUTUBHOE MIPEICTABICHUE O TOM, YTO KaXKJbli OTPE30K UMEET JJINHY
U IOTOMY Ka)JI0¥ TOYKE KOOPAMHATHOM MPsIMOI COOTBETCTBYET HEKOTOpOe unciio. Iloka3pIiBaeTcs, 4TO CyIIECTBYIOT TOUKH, HE HMEIOIINE PAallHOHAIBHBIX a0CIHCC.
IIpu BBEIEHNU TIOHATUSA KOPHS MOJIE€3HO O3HAKOMHUTD YYaIlUXCs C HAXO0XKICHUEM KOPHEH C IIOMOLIBIO KalIbKYJIATOpPA.

OCHOBHOE BHUMaHUE yENI€TCs MOHIATHIO apu(hMETUIECKOTr0 KBaJIPaTHOIO KOPHS M CBOMCTBAM apu(pPMETHUECKUX KBaJPaTHbIX KOpHEH. Jl0ka3bIBatOTCS TEOPEMBI O
KOpHE U3 IPOU3BEACHUS U Apo0H, a TAKXKE TOXKIECTBO , KOTOPbIE MOIY4arOT IPUMEHEHUE B IPE0OPa30BaHUAX BBIPAXKEHUH, COEPKAIUX KBAaJPAaTHbIE KOPHH.
CrnenuanbHOE BHUMaHKE YEIAETCS OCBOO0XKICHHUIO OT UPPALIMOHAIBHOCTH B 3HAMEHATENE JPOOU B BBIPDAKEHUAX BUJA. Y MEHUE IPEOOPA30BbIBATh BBIPAKECHHUS,
coJiepaKalle KOpPHH, 4acTO UCIOJIb3YyeTCs KaK B CAMOM Kypce alreOpsbl, Tak U B Kypcax NreéOMeTpuH, ainreOpbl 1 Haual aHaIu3a.

[Tponomxaercst paboTa 1o pa3BUTHIO (PYHKIIMOHAIBHBIX MTPEJICTaBICHUN ydanuxcs. PaccmarpuBatorest GyHKIWS , ee cBoiicTBa U rpaduk. [Ipu nzydyenun GyHkmm
MOKa3bIBACTCA €€ B3aMMOCBA3b ¢ (yHKuuei , rae X > 0.

3. KpagpaTHbie ypaBHenus (20 4)

KBanpatHoe ypaBaeHue. @opmynna KOpHEH KBaJipaTHOTO ypaBHEHMs. Penienre paiioHanbHbIX ypaBHEeHUH. Pemenne 3a1a4, IpUBOAAIINX K KBaIpaTHBIM
YpaBHEHUSIM U MPOCTEUIINM pallHOHAIBHBIM YPABHEHUSM.
Ochogenas uenw: gblpabomams yMeHus peuams Keaopammubsie ypasHeHus 1 npocmeuuiue payuoHaibHble YPasHeHus U NPUMEHAMb UX K peuleHuio 3a0au.



B Hayasie TemMbl IPUBOASTCS MIPUMEPHI PEIICHUS HETIOIHBIX KBaIPAaTHBIX YpaBHEHUH. DTOT MaTepuall CUCTEeMaTU3upyeTcs. PaccMaTpuBaloTCst allrOpUTMBI PelleHUs
HEIOJIHBIX KBAJIpaTHBIX YPABHEHUN PA3JIMYHOIO BUAA.

OcHOBHOE BHUMAaHHE CJIEYyeT YAEIUTh PEIICHUI0 ypaBHeHUH Buna ax2 + bx + ¢ = 0, rae a # 0, ¢ ucnonb3oBanreM Gopmyiibl KopHeil. B nanHol Teme ydamuecs
3HaKoMsTCA ¢ hopmynamu Bueta, BbpakalolIMMHU CBS3b MEKIY KOPHSIMHU KBaJIPpaTHOTO YpaBHEHHS U ero Kodgduirenramu. OHU UCTIOTB3YIOTCS B AalIbHEHIIIEM
MIPU 10KA3aTENbCTBE TEOPEMBI O PA3JTIOKEHUHU KBAIPATHOrO TPEXWICHA HA JIMHEHMHBIE MHOKUTEIIH.

VYuyamuecs: oBiaieBaroT cioco0OM penIeHus APOOHBIX PAMOHAIBHBIX YPAaBHEHUH, KOTOPBI COCTOUT B TOM, YTO PEIICHHE TAaKUX YPABHEHUH CBOIUTCS K PEIICHUIO
COOTBETCTBYIOIMX LIEIBIX YPABHEHUH C MMOCIEIYIOIINM UCKIOYEHUEM IOCTOPOHHUX KOPHEH.

W3ydeHne 1aHHOM TeMBI T03BOJISIET CYLIECTBEHHO PACIIMPUTH almapaT ypaBHEHUH, HCIIOIb3YEMBIX I PEIIEHUS TEKCTOBBIX 3ajay.

4. HepaBenctna (19 4)

YucnoBble HEpaBeHCTBA U UX CBOKCTBA. [owieHHOE cliokKeHNe 1 YMHOKEHHE YMCIIOBbIX HepaBeHCTB. [lorpenHocTh U TOUHOCTh NpUOIKeHus. JIuHelinsle
HEPABEHCTBA C OJJHOW NIEPEMEHHON U UX CUCTEMBI.

Ocnoenas yenb — 03HAKOMUMb YUAUWUXCS C NPUMEHEHUEM HePABEHCME 0151 OYEHKU 3HAYEHULl 8bIPAJICEHUL, 6bIpadOMamy yMeHue peuiams JUHelHble HepaeeHCmed
C OOHOU NepeMeHHOU U UX CUCTNeMbL.

CBoiicTBa YHCIIOBBIX HEPABEHCTB COCTABIIAIOT Ty 0a3y, Ha KOTOPON OCHOBAHO PELIeHUE JIMHEWHBIX HEPABEHCTB C OJJHOM NepeMeHHOMN. TeopeMbl 0 IOWICHHOM
CJIO’KEHUH U YMHOKEHUHU HEPABEHCTB HAXOAAT IIPUMEHEHUE IIPH BIIOJHEHUN POCTEHIINX YIIPAKHEHUH Ha OLICHKY BBIPaKEHUH 110 METOy I'paHull. BBogsaTcs
HOHSTHUS a0CONIIOTHOM MOrPENIHOCTU U TOYHOCTH NPUOIMKEHHS, OTHOCUTEIBLHOM MOrPEeIIHOCTH.

VYMeHust MpoBOAUTH ACTYKTHBHBIE PACCYXICHHUS MOJIY4YarOT Pa3BUTHE KaK IPU JIOKA3aTENbCTBAX YKA3aHHBIX TEOPEM, TAaK U IPU BBIINOJHEHUM YNPAKHEHUN Ha

JA0Ka3aTcjibCTBAa HCPABCHCTB.

B cBsi3u ¢ peuICHrUCM JIMHEWHBIX HEPABCHCTB C OI[HOI71 HepCMeHHOﬁ JAacTCA MOHATUC O YHUCJIOBLIX IPOMEKYTKAX, BBOAATCA COOTBETCTBYIOIME HA3BAHUA U
o0o3HavYeHUsA. PacCMOTpEeHHIO CHCTEM HEPABEHCTB C OJIHOM MEePEeMEHHOMN MPEANIECTBYET 03HAKOMIICHUE YYAIUXCS ¢ IOHATHSAMU TIepecedeHNs U 00beTMHEHUS
MHOECTB.

I[Tpu perieHun HEPaBEHCTB UCIIONIB3YIOTCS CBOMCTBA PABHOCHIIBHBIX HEPABEHCTB, KOTOPBIE Pa3bsCHAIOTCS HA KOHKPETHBIX Ipumepax. Ocoboe BHUMaHHE CIEayeT
YACTUTh OTPaOOTKE YMECHHS PEIlaTh MPOCTCHIITNE HEPABEHCTBA BUIA ax > b, ax < b, 0OCTaHOBHMBIIKCH CICIMAILHO Ha cirydae, koraa a < 0.

B 3T0i1 TeMe paccMaTpUBaeTCs TAK)KE PEIICHUE CUCTEM JIBYX JIMHEWHBIX HEPABEHCTB C OJTHOW NIEPEMEHHOM, B YaCTHOCTH TaKUX, KOTOPBIC 3aIIMCaHbl B BUJIE
JIBOWHBIX HEPABCHCTB.

5. Crenensn ¢ nejbIM noka3zarejieM. JjieMeHThl cTaTucTukm (10 )

CreneHsp C LebIM ITOKa3aTesaeM U ee cBorcTBa. CtannapTHBIN BU yncia. [IpruOnKeHHbIH BEIYUCICHHUS.

Ocnognas yenv — 8bipabomams ymeHue RPUMEHAMb CEOUCMBA CMENeHU C YelblM NOKA3ameneM 6 8blYUCTIeHUAX U NPeodPa3068aAHUSIX.

B s10i1 Teme popmMynHpyroTCs CBOWCTBA CTETIEHH € IENBIM MOKa3aTeneM. MeTos J0Ka3aTeNbCTBa TUX CBOMCTB IMOKA3bIBAETCS HA IPHUMEPE YMHOKEHUS CTENCHEH C
OJIMHAKOBBIMM OCHOBAaHUSAMH. J[aeTCs MOHATHE O 3aIKCH YUCIIA B CTAHAAPTHOM Buae. [IpuBoasgTCS MpUMephl HCIOIH30BAHUS TAKO 3arucH B (PU3UKE, TEXHUKE U
JpYrux 0o0JIaCTsIX 3HAHHH.

6. IloBTOpenue (8 1)



TpeOoBaHNs K YPOBHIO NOATOTOBKH YYALUXCH.

B pe3ynomame uzyuenus mamemamurku y4eHUK 007MHCEH:
3nams/nonumamo
[J cyIIecTBO MOHATHSI MaTEMaTHYECKOTO J0Ka3aTeIbCTBA; TIPUMEPHI J0Ka3aTeIbCTR;

(] cymiecTBO MOHATHUS AITOPUTMA; IPUMEPBI aJITOPUTMOB;

[} KaK MCMOJb3YIOTCSl MaTeMaTHUeCKUe (GOpMyIibl, ypaBHEHHSI U HEPABEHCTBA; MPUMEPBI X MPUMEHEHUS IS pEIIeHNs] MaTeMaTUYEeCKUX U MPAKTUUECKUX 3a71ad;
[] kak MaTeMaTU4YeCKU onpeieieHHble (PYHKLMU MOTYT ONUCHIBAaTh peajibHble 3aBUCUMOCTH; MPUBOJUTD MPUMEPHI TAKOTO OMKCAHUS;

(] kak MOTPeOHOCTH MPAKTUKHU MPUBEIN MATEMATHUYECKYIO HAYKy K HEOOXOANMOCTH pacIIMpeHUs TOHATHS Ynca;

(] BepOSITHOCTHBIM XapakTep MHOTMX 3aKOHOMEPHOCTEH OKPY’KaloIIero MUpa; MPUMEphl CTATUCTUYECKUX 3aKOHOMEPHOCTEH U BBIBOJIOB;

[l cMBICTT nacain3aluu, MO3BOJIIIOIIECH peuiaTts 3agavuun peanLHoﬁ JCUCTBUTEILHOCTH MAaTEMAaTHUCCKUMHM MCTOAAMMH, IMPUMCEPBI OH_II/I6OK, BO3HHUKaIOIMKUX IIpH
nacain3alu,

yMeThb
(] BBIMOJIHSATH OCHOBHbIE JIEHCTBUSI CO CTENEHSIMHU C LIEJBbIMU 110Ka3aTeIsIMU, C MHOTOWIEHAMHU U ¢ aJireOpanyecKUMu 1poOsiMHu;
(] BBIMOJIHATH Pa3/10)K€HHUE MHOTMOUWIEHOB HA MHOKHTEJIU; BBINOJIHSATh TOXK/ECTBEHHbIE NPeoOpa30BaHUs PALMOHAJIbHBIX BbIPAXKEHUII;

HNPUMEHSTh CBOWCTBA apu(PMETHUECKUX KBAaPATHBIX KOPHEH /Ui BRIYMCICHUS 3HAUE€HUH U TPeoOpa30BaHNI YHCIOBBIX BBIPAXKEHHH, COAECPIKAIMX KBAIPATHbIE
KOPHH;

[] pemaTe TUHEHWHBIE, KBAJApaTHBIE YPABHEHUS U PALIMOHAIBHBIE YPABHEHUS, CBOISIIMECS K HUM;
[J peluaTh JMHEUHbIE HEPABEHCTBA C OJIHOM NMEPEMEHHOU U UX CUCTEMBI,

[ HaxoAWUTh 3HauUeHUs HYHKLMHU, 3aJaHHOU GopMyIoii, Tabnuiel, rpagMKoM Mo ee apryMeHTy; HaXOJUTh 3HAYEHUE apryMEHTa M0 3HAUEHUIO (DYHKIIUH, 3a7JaHHON
rpaduKoM WiIu TalIuIei;

[J onpenenath cBOMcTBa (PyHKIIMU MO ee rpaduky; NPpUMEHSTh rpaduyecKre nNpecTaBieHUs NPU PEIICHNN YpaBHEHHH, CUCTEM, HEPABEHCTB;
[J onuchIBaTh CBOMCTBA M3YUEHHBIX (DYHKIMI, CTPOUTH UX IpaduK;
[J ucroJib30BaTh NPUOOPETEHHBbIE 3HAHUSI U YMEHHUS B MPAKTHUECKOH JIEATEIbHOCTU U NOBCETHEBHOM KU3HU IS

(] BBIMOJIHEHUS pacyeToB 1o Gopmynam, coctaBieHus GopMyJ, BEIPAXKAIONINX 3aBUCUMOCTH MEXITY peabHBIMH BETMUYNHAMU; HAXO0XKIECHHS HYKHON (OPMYJIBI B
CIIPaBOYHBIX MAaTepHalax;

0 MOACTUPOBaHUA MMPAKTHICCKUX CI/ITyaL[I/Iﬁ H UccJIicA0BaHHA MMOCTPOCHHBIX MOJIEJICH ¢ NCIOJIB30BAHUEM armaparta anre6p51;

[l onucaHus 3aBUCUMOCTEH MEKAY PU3NUECKUMH BETMYMHAMHU COOTBETCTBYIOIIMMU (POpMyIamMu NPU UCCIIEIOBAHUU HECIIOKHBIX MPAKTHYECKUX CHTYaIlHii;
[J uHTEepnpeTalyu rpa)koB peajibHbIX 3aBUCUMOCTEH MEXK/Ty BEJIMUMHAMM.



9 kiacc.

1. CpoiictBa pynkuun. Kpagpatuunas pynkums 22 4

Oynkuua. CoiicTBa Gpynkimid. KBagpatuelil Tpexunen. PaznoxkeHue kBaapaTHOTO TpexuieHa Ha MHOKuTenu. OyHkuus y = ax2 + bx + ¢, ee cBoiicTBa U rpaduk.
CrenenHast pyHKIHA.

OcHoenas yenb — pacuIMpUTh CBEACHUS O CBOHCTBAX (PYHKIIHMIA, O3HAKOMHTD YHAIIUXCSl CO CBOMCTBAMHU M IpaMKOM KBaIpAaTHUHON (YHKITUH.

VYyamuecst JOJKHBI TOHATH, YTO Tpaduk GyHKIHMK y = ax2 + bx + ¢ MOKeT ObITh MoJTy4YeH u3 rpaduka GyHKIUK Y = ax2 ¢ TOMOIIBIO ABYX MapalIeIbHbIX
nepeHocoB. POPMUPOBATH y yUaIIUXCS YMEHUs YKa3bIBaTh KOOPIMHATHI BEPIINHBI TapadoJbl, €¢ 0Ch CHMMETPHUH, HAlpaBJIeHHE BETBEH mapadoibl.

YMeTh HaX0IUTh 10 rpaMKy NPOMEKYTKH BO3PACTAHUS M YOBIBAHUS (DYHKIMH, a TAKXKE IPOMEKYTKH, B KOTOPBIX (PYHKIMS COXpAHSIET 3HAK, YMETh BBIACIATD
KBaJlpaT JBY4WICHA U3 KBaIPATHOI'O TPEXUIEHA U BBINOIHATH Pa3I0kKEeHHE KBaIPaTHOIO TPEXUICHA HA MHOKHUTEIH.

VYyamuecs: 3HaKOMSITCSI CO CBOWCTBAMU CTETIEHHOM (DYHKIIMHU ) = Xn IPU YETHOM W HEUETHOM HATypaJIbHOM IOKa3arene 7. BBOAUTCS MOHATHE KOPHS 1-1i CTETICHHU.
VYyamuecs: A0KHBI TOHUMATh CMBICIT 3allCeN BUa

2.YpaBHeHHUs] M HEPABEHCTBA C OJHOM MepeMeHHO 14 4

Lenbie ypaBaenus. J{poOHbie palrioHanbHbIe ypaBHEeHUs. HepaBeHCTBa BTOPOIi CTENEHH ¢ OJTHOM MepeMeHHOoi. MeTo 1 MHTepBaJIoB.

OcHosHnasa yenb — CUCTEMATH3UPOBATH U OOOOIIUTH CBEACHUS O PEIICHHUH LEJIBIX U IPOOHBIX pallMOHAJIbHBIX YPaBHEHHUH C OJHOM NEPEMEHHOH, CPOPMUPOBATH

YMEHHE peliaTh HepaBeHCTBA BUAa ax2 + bx + ¢ > 0 mmm ax2 + bx + ¢ <0, rne a # 0.

YMeTh penate HEKOTOPBIE BU/IbI LEIIBIX YPABHEHUH, UCIIOJIb3Ys PA3JI0KEHHE MHOIOUJICHOB HA MHOXKHTENIN U BBEJICHHE HOBOM EPEMEHHOM.

PacumpsroTcst CBeEHUsI O PELIEHUH APOOHBIX PALMOHATIBHBIX YPAaBHEHHN. YYalyuecst 3HaKOMATCS C HEKOTOPBIMU CIIELHATbHBIMU IPUEMaMH PELISHUS TAKHX
YPaBHEHUI.

VYuamuecs 10HKHBI yMETh pelllaTh HEPaBEHCTBA BUAA ax2 + bx + + ¢ > 0 wim ax2 + bx + ¢ < 0, rne a # 0, ¢ onopoii Ha cBeieHus 0 rpaduke KBaApaTHUHON
¢GyHKIMY (HampaBiieHHE BETBEH apabosibl, €€ pacloyioKeHHe OTHOCUTENBHO och Ox).

VYuamuecs: 3HaKOMATCS ¢ METOJIOM MHTEPBAJIOB, C IIOMOIIIBIO KOTOPOT'O PEIIAIOTCS HECJIOKHBIE PAI[IOHATbHBIE HEPABEHCTBA.

3.YpaBHeHUs 1 HepaBeHCTBA C IBYMs NepeMeHHbIMHU 17 4 YpaBHeHue ¢ AByMsI IepeMeHHbIMH U ero rpaduk. CucTtemMbl ypaBHEHH BTOpPOH cTeneHu. Pemenue
3aJa4 C IOMOILBIO CUCTEM YPaBHEHHMH BTOpOH cTeneHu. HepaBeHCTBa ¢ ABYMs IEPEMEHHBIMU U UX CUCTEMBI.

OcHoeHnas yenb — BbIpabOTATh YMEHHE PELIATh POCTEHIINE CUCTEMBI, COAEPIKAIINE YPABHEHUE BTOPOU CTENEHU C ABYMsI IEPEMEH-HBIMH, U TEKCTOBBIE 3a]auH C
MOMOIIBIO COCTABICHUS TAKMX CUCTEM.

B nanHoii Teme 3aBeplIaeTCss U3y4EHUE CUCTEM YpaBHEHUH ¢ ABYMs epeMeHHbIMU. OCHOBHOE BHUMAHUE YAEISAETCS CUCTEMAM, B KOTOPBIX OIHO U3 YpPaBHEHUH
NIEpBOM CTENEHN, a Apyroe BTOpoil. M3BecTHbIN yyammumcst crioco0 MoACTaHOBKM HAXOIUT 3/1€Ch JaJIbHEHIIee MIPUMEHEHNE U MTO3BOJISIET CBOJAUTD PELIEHUE TaKUX
CHCTEM K PEIIEeHHUIO KBaIPATHOTO YPaBHEHUS. Y YalHecs J0JDKHBI YMETh PEIIaTh CUCTEMBI JIByX YPAaBHEHUH € IBYMsI IEPEMEHHBIMH, YKa3aHHBIE B COJIEPYKAHNU.
Pemath TekcTOBBIE 33aUH anTreOpandecKuM CrocoOOM: MEPEXOAUTh OT CJIOBECHON (GOPMYITHUPOBKH YCIOBHS 3a/1a41 K alre0pandeckoil MoJIeNn myTemM
COCTaBJICHHsI CUCTEMBI yPaBHEHHUH; peIIaTh COCTABICHHYIO CUCTEMY ypaBHEHUH; MH-TEPIPETUPOBATH PE3yNbTaT. PemaTh CHCTEMBI HEPABEHCTB C IBYMS
HepEMEHHBIMU.

4.Ilporpeccumn 15 4

Apudmerrnueckas 1 reomeTpudeckast mporpeccuu. @opmyiibl -T'o WiIeHA U CyMMBI IEPBBIX # WICHOB Iporpeccuy. beckoHeuHo yObIBarolasi reOMeTpUIecKas
nporpeccusi. OCHOGHAaA yeab — J1aTh NOHATUS 00 apu(PMETHUECKOH U TEOMETPUUECKOM MPOrpecCusiX Kak YUCIOBBIX IOCIEA0BATEIbHOCTIX 0CO00r0 BUA.
[IpuMeHATh HHAEKCHBIE 0003HAYEHNUs, CTPOUTH PEUEBbIC BHICKA3bIBAHUS C UCIIOJIb30BAHHEM TEPMHHOJIOTUH, CBSI3aHHOH € IOHATHEM IIOCIEJ0BATEIbHOCTH.
Bbruucnate 4aeHsl MOCae0BaTeNbHOCTEH, 3aJaHHBIX (POPMYJION N-TO WIeHA WM PEKypPEeHTHOM (popMysIol. Y cTaHaBIMBATh 3aKOHOMEPHOCTh B IOCTPOCHUU



MOCJIEI0BATEIBHOCTH, €CJIM BBIMMCAHBI IEPBbIE HECKOJILKO €€ YWiIeHOB. Pacmo3HaBaTh apuMeTHUECKyI0 U TEOMETPUYECKYIO MTPOrPECCUU MPHU Pa3HBIX criocodax
3aanus. PemaTh 3a1auu ¢ UCMOIb30BaHUEM (POPMYJIIBI OOIIETO YIeHa apuPMETUYECKON U TEOMETPUIECKON POTPECCHIA, CyMMBI MEPBBIX N YJICHOB
apuMeTHYeCcKOi U TeoMeTpUIeCcKor mporpeccuu. PaccmaTpuBaTh npuMepsl U3 peaibHOM KU3HH, WITIOCTPUPYIOLIUE H3MEHEHHE B apU(PMETHYECKON POTPECCHH,
B Fr€OMETPUUYECKON MPOrpECCHUHU.

5.21eMeHTHI KOMOMHATOPUKH U Teopuu BeposiTHocTel 13 u KomOunaTopHoe npaBuiio ymHoxeHus. [lepecranoBku, pa3menieHus, couetanusi. OTHOCUTEIbHAs
4acTOTa ¥ BEPOSATHOCTH CITy4aifHOTO COOBITHS.

OcHoenas yenb — 03HAKOMUTDH YUAIIUXCS C TIOHATUAMU II€PECTAHOBKH, Pa3MEIIEHUs, COUYSTaHUS M COOTBETCTBYIOUIMMHU (POPMYIIaMU JJIS TTO/ICYETa UX YUCTIA;
BBECTH MOHATHUS] OTHOCUTEIBHOM YaCTOTHI U BEPOSTHOCTH CIYy4aifHOT'O COOBITHSL.

BrinonusaTe nepeGop BceX BO3MOKHBIX BapUAHTOB /IS epecueTa 00beKTOB Ui KoMOMHaMi. [IpuMeHsITh MpaBuiio KOMOMHATOPHOTO YMHOXKEHHUSI JIJIS1 PEIICHUs

3aj1a4 Ha HaXOXKJICHUE YnCIIa OOBEKTOB MM KOMOWHAIMH (IMaroHaId MHOTOYTOJIbHHUKA, PYKOIOXKATHS, YUCIO0 KOIOB, MK(POB, Maposei u T. I.).

anmnec;[ JOJIKHBI YMETD pa3jIn4vaTh MMOHATUA «Pa3MCIICHUE» U «COUYCTAHUCH, U YMCHHUEC OIIPEACIIATh, O KAKOM BUAC KOM6I/IH21HI/II71 HUIOCT pCUb B 3a71a4e.
Breraucnsars qacToTy cnyqaﬁHoro CO6BITI/I$I; OLICHUBATH BEPOATHOCTH C MMOMOILIBIO YaCTOThI, HOHY‘IGHHOﬁ OIIBITHBIM ITYTCM.

6. IToBTOpenue. 21 4

OcHoBHast 11eJ1b — 0000IIUTH 3HAHHUSA U YMEHHUS yUaIuXCsl.

TpedoBaHus K YPOBHIO MOATOTOBKHU y4aIIMXCSl.

B pe3ynivmame usyuenus mamemamuxku y4eHUK 001HCeH:

3namv/nonumamao

[J CYUIECTBO MOHATHS MAaTEMaTHUYECKOrO J10Ka3aTeIbCTBA; TPUMEPHI 10KA3aTEhCTB;

[J cyLLEeCTBO MOHATUS AJIrOPUTMA; TPUMEPLI AITOPUTMOB;

[] KaK UCTIOJB3YIOTCS MaTeMaTudecKue OpMYIIbl, ypaBHEHHMST M HEPABEHCTBA; MPUMEPHI UX MPUMEHEHUS ISl pEICHHUS MaTeMaTHUECKUX U MPaKTUYECKHX 3a/1a4;
[] kKak MaTeMaTHUYECKH OMpeaeeHHbIe (DYHKIMU MOTYT OTIMCHIBATH PealbHBIC 3aBUCUMOCTH; TPUBOIUTE MPUMEPHI TAKOTO OTIMCAHUS;

[} kak MOTPEOHOCTH MPAKTUKU MPUBEIIN MATEMAaTUYECKYIO HAYKY K HEOOXOIMMOCTH PacIIMPEHHs MOHATHS YHCIa;

[J BEpOSITHOCTHBIM XapaKTep MHOIMX 3aKOHOMEPHOCTEH OKPY?KaOLLEro MUPA; MPUMEPBl CTATUCTUYECKHX 3aKOHOMEPHOCTEH U BbIBO/IOB;

[] kakuM 00pa3oM reoMeTpHsl BOHUKIIA U3 MPAKTHUECKHUX 3aa4 3eMJIeMEpHsl; IPUMEpbl FeOMETPUUECKIX 0OBEKTOB U YTBEP)KACHHUH O HUX, BasKHBIX TS
MPaKTUKH;

(] cMBICH UEaNU3alnK, MO3BOJSIIOIIEH pelnaTh 3aaul peanbHON AeUCTBUTEIBHOCTH MaTEMAaTHYECKUMU METOIaMU, IPUMEPBI OIIUO0K, BOSHUKAIOUIHUX MPH
ujcaIn3alum.

yMeThb

[l cocTaBnaTh OyKBEHHbIE BBIpAXKEHHUS U (DOPMYJIbI 110 YCIOBHSAM 337a4; OCYLIECTBIISTh B BBIPAKEHUAX U (POPMYJIax YUCIOBbIE MOJICTAHOBKH U BBITIOIHATH
COOTBETCTBYIOLINE BBIUYUCICHUS, OCYLIECTBIISATh OJCTAHOBKY OJJHOTO BBIPAXXEHHUS B IPYTrO€; BbIPAXaTh U3 GOPMYJI OJHY IEPEMEHHYIO YEPE3 OCTAJIbHBIE;
[} BBIMOJIHATH OCHOBHBIE JEMCTBUS CO CTENEHAMMU C LIEJIBIMU NOKA3aTeNIIMU, C MHOTOWIEHAMU U ¢ ajiredpandecKUMK ApOOsIMU; BbITMOJHSITH pa3iosKeHue
MHOT'O4JICHOB Ha MHOXHTEJIH; BBIIOJIHATH TOKIECTBEHHbIE IPE0OPA30BaHUs PallMOHAIbHBIX BbIPAKEHUH

[l npUMeHsTH CBOMCTBA apr(pMeTHIECKNX KBAPATHBIX KOPHEH /Ui BBIYMCIICHUS 3HAUCHUH U TPeoOpa30BaHNi YUCIOBBIX BRIPAXKEHHIH, COACPIKAIINX KBaIPATHBIC
KOPHU;



[J pewiaTh NTUHEHHbBIE, KBAIPATHLIC YPABHEHUS U PALIMOHAJIbHBIC YPaBHEHHS, CBOSIIMECS K HUM, CUCTEMbI JIBYX JIMHEWHBIX YPaBHEHUH U HECJIOKHBIC HETMHEHHBIC
CHCTEMBI;

0 peuiaTtb JIMHEHHEIC U KBaApaTHBLIC HCPABCHCTBA € OJTHOM HepeMeHHOP'I U NX CUCTCMDI;

[] pelmaTh TEKCTOBBIE 3a/1a4M anreOpandeckuM METOIOM, MHTEPIPETUPOBATH MOMYUYESHHBINH pe3ynbTaT, MPOBOAUTH OTOOP peleHHid, UCXOAs U3 (POPMYITHPOBKH
3a/1a4y;

n300pakaTh Yrcia TOYKaMHU Ha KOOPJIUHATHOM MPSIMOIA;

[J onpenenatTb KOOPAUMHATHI TOUKH MJIOCKOCTH, CTPOUTh TOUKH € 33JaHHBIMU KOOPAUHATAMHU; U300pakaTh MHOKECTBO PeLlIeHHH JIMHEHHOTO HEPaBEHCTBA;

[] pacrio3HaBaTh apupMEeTHUECKHE U TEOMETPUUECKUE MTPOTPECCUH; pelllaTh 3a1a4M ¢ IPUMEHeHHeM (OPMYJIbl OOIIETO YIeHa U CyMMbI HECKOJIBKUX MEPBbIX
YJIEHOB,;

[ HaxoMTb 3HaUeHHUs1 PYHKLIMH, 33]JaHHOM (hopMyJIoH, TabiuLiel, rpad KoM 1o ee apryMeHTy; HaX0/ITh 3HAUEHHE apryMeHTa 110 3HaYeHUIO (DYHKIINH, 3aJaHHON
rpaduKoM mix Tabnuuei;

(] onpenenars cBOHCTBA (PYHKUMH MO €€ rpaduKy; IPUMEHATh TpaduyecKkue IpeAcTaBIeHUs NIPU PELICHUN YPaBHEHHH, CICTEM, HEpaBEHCTB; OIUCHIBATh CBOMCTBA
U3yUYCHHBIX (QYHKLUH, CTPOUTH TpauKH;

[} ucnonp30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKOM AeATETbHOCTH U TIOBCEJHEBHOMN JKU3HU.

7 kaacc (reomeTpus)

1. HavyaabHble reoMeTpuyeckue cBeaeHus (7 yac.)

ITpocreiimue reomeTpuyeckre GUrypsl: Ipsimasi, TOUKa, OTPE30K, JIyd, yroi. [lonsTue paBeHcTBa reomeTpuueckux ¢uryp. CpaBHEeHHE OTPE3KOB U YIJIOB.
M3mepeHnne oTpe3KoB, JJIHa OTpe3Ka. M3mepeHne yriios, rpajgycHas Mepa yriaa. CMeKHbIe U BEpTUKAJIBHBIE YIVIBI M UX CBOWCTBA. [lepnenauKyisipHbIe npsMbIE.
Ocnognas yenv: cucmemamusuposams 3HAHUA Y4AUWUXC O NPOCMEUUUX 2eOMEMPULECKUX Pu2ypax u ux ceoticmeax, 66ecmu NOHAMuUe paseHcmea Quyp.

B nanHOi TeMe BBOASTCS OCHOBHBIE T€OMETPUUIECKUE MOHATHS U CBOMCTBA MPOCTEHIINX T€OMETPUIECKUX (UI'Yp HAa OCHOBE HAIJISAHBIX MPEACTABICHU yJaluxcs
IyTeM 0000IIeH!s OUYeBUIHBIX MM U3BECTHBIX U3 Kypca MaTeMaTuku 1—6 KJlaccoB reoMeTpuYecKHX (pakToB.

ITonsiTHEe akcHOMBI Ha HAYaJIbHOM 3Tare 00y4eHHs He BBOJUTCS, U CaMH aKCHOMBI He (hopMyIupyroTcs B sBHOM Buze. HeoOxo1umble HCXOHbIE MOJT0KEHUS, Ha
OCHOBE KOTOPBIX U3y4ar0TCs CBOWCTBA FT€OMETPUUECKUX (UTYp, IPUBOASITCS B ONUCATENBHOU (hopMe.

[IpuHIMNIHATBHBIM MOMEHTOM JIaHHOM TE€MBI SIBJISIETCS] BBEJICHHE MOHATHSI PAaBEHCTBA T€OMETPUYECKUX (PUTYp HA OCHOBE HATJISAHOTO MOHSATHS HATOXKECHHUS.
OnpeneneHHoe BHUMAHKE JOKHO YAEIATHCS NPAKTUYECKUM MPUIOKEHUSIM F€OMETPUUECKUX TOHATHI.

2. Tpeyronbnuxu (14 4ac.)

Tpeyronbuuk. [Ipu3Haku paBeHCTBa TPEYrobHUKOB. [leprieHaukynsap k npsamoil. Meauanbl, GMCCEKTPUCH M BRICOTHI TpeyroyibHuKa. PaBHOOGApE HHBIIM
TPEYTOJIbHUK U €ro CBOMCTBA. 3a/1a4y Ha IOCTPOEHHUE C MOMOUIBIO [IUPKYJIS U JIMHEHKH.

Ocnognas yenv: 6gecmu NOHsMuUE Meopembl; 8blpadboOMams yMeHue 00Ka3bl6ams PA6eHCMBE0 Mpey2oIbHUKOE C NOMOWbLIO U3YUEHHbIX NPUIHAKOE, 66€CMU HOBbII
Knacc 3a0a4i - Ha NOCMpPOeHUue ¢ NOMOWBIO YUPKYIA U TUHEUKU.

[Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB SIBJISIOTCS OCHOBHBIM Pa0OUYMM alapaToM BCEro Kypca reoMeTpuu. Jloka3aTenbcTBO OOJIbILIEH YacTH TEOPEM Kypca U TaKxKe
pelleHre MHOTHX 3a]a4 IPOBOAMTCS 10 CIEAYIOLIEH cXxeMe: IIOUCK PaBHBIX TPEYTroJbHUKOB — OOOCHOBAaHUE UX PABEHCTBA C IIOMOILIbIO KAKOTO-TO IPU3HAKA —
CJIEJICTBUS, BBITEKAIOIUE U3 PABEHCTBA TPEYrOJIbHUKOB. [IpuMeHeHNEe IPU3HAKOB PABEHCTBA TPEYTOJIbHUKOB IIPU PELIEHUH 33134 12T BO3MOKHOCTb IIOCTEIIEHHO
HaKaIlIMBATh OIBIT IIPOBEACHUS JOKA3aTEIbHBIX pacCyxkaeHui. Ha HayalbHOM 3Tane U3y4eHHs U IPUMEHEHUs [IPU3HAKOB PABEHCTBA TPEYTOJIbHUKOB
11eJIECO00PA3HO UCTIOIB30BATh 33J]a4H C TOTOBBIMU YEPTEKAMHU.



3. ITapasutenbHbIe IpsAMBIE. (9 4ac.)

IIpu3Haku napajienbHOCTH MPSIMbIX. AKCMOMA MapajuieIbHbIX NPsMbIX. CBOWCTBA MapajlIeNbHbIX MPSMBIX.

OcHoenas yenv: 86ecmu 00HO U3 BANCHEUUWUX NOHAMUL - NOHAMUE NAPATIIENbHBIX NPAMbBIX, 0aMmb nepeoe npeocmasienue 06 aKkcuoMax U aKkCUuoOMamudecKkom
Memooe 8 2eomMempuu; 66eCmu AKCUOMY NAPANLETTbHBIX NPAMBIX.

[Ipu3Haku u cBOWCTBA NapaslieIbHBIX MPSMbBIX, CBSI3aHHBIE C YTIaMH, 00pa30BaHHBIMU MPY NEPECEUCHUH ABYX MPSMBIX CEKyIlel (HaKpeCT JIekKalluMH,
OJTHOCTOPOHHHMH, COOTBETCTBEHHBIMH ), INUPOKO UCIIONB3YIOTCS B JaJbHEHUIIIEM PU H3YYEHUH YETHIPEXyTOJIbHUKOB, TOAOOHBIX TPEYTOJIbHUKOB, TP PEILICHUN
3a/1a4, a TAaKXKe B Kypce CTEpEOMETPUH.

4. CooTHOIIEHUS MEKY CTOPOHAMU U YIJaMu TpeyroabHuka ( 16 gac.)

Cymma yrioB TpeyroiabHuKa. COOTHOLIEHHE MEX1y CTOPOHAMU M yIIIaMU TpeyroibHHuKa. HepaBeHCcTBO TpeyroibHuka. [IpsMoyroibHble Tpeyroyib HUKHU, UX
CBOICTBa M IPU3HAKHU paBeHCTBA. PaccTosiHre OT TOUKM 110 IpsiMOi. PaccTosinne Mexay napamienbHbIMU NpsAMbIMU. [TocTpoeHne TpeyroyibHUKa 10 TPpEM
JJIEMEHTaM.

Ocnoenaa uenv: paccmompems HOGblE UHMEPECHDBIE U 8AICHBIE CEOUCNEA MPEY20IbHUKOS.

B nannoi# Teme noka3pIBaeTCs 0JlHA U3 BAKHEUIINX TEOPEM I'€OMETPUH — TeOpeMa O CyMMe YIJIOB TpeyroibHuKa. OHa MO3BOJSET JaTh KIacCU(UKAIIUIO
TPEYTOJIBHHUKOB I10 YIJIaM (OCTPOYTOJIbHBIN, IPSAMOYTOJIBHBIN, TYIOYTOJBHBIN), @ TAKKE YCTAHOBUTH HEKOTOPHIE CBOMCTBA M MPU3HAKU PABEHCTBA MPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB.

[TonsiTre paccTossHUS MEKy NapajuIeIbHBIMU IPSIMBIMU BBOJUTCS HA OCHOBE JI0Ka3aHHOM MpeABapUTEIBHO TEOPEMBI O TOM, UTO BCE TOUKHU KaXKJI0M U3 IBYX
napajuleIbHbIX MPSAMBIX PABHOYJAJIEHBI OT IPYrod NpsAMOi. DTO MOHATUE UTPAET BaXKHYIO POJIb, B YACTHOCTH UCIIOJIB3YETCS B 33/1a4aX Ha OCTPOCHHUE.

[Ipu pemiennu 3a1a4 Ha MOCTPOEHHE B 7 KJIacce CIeNyeT OrPaHUYUTHCS TOJIBKO BHIMTOJHEHHEM M OMIMCAHUEM MOCTPOSHUSI UICKOMOM (UTyphl. B OTAENIBHBIX Cltydasx
MO’KHO MPOBECTH YCTHO aHAJIM3 M IOKA3aTEIbCTBO, a AJIEMEHTHI CCIE0BAHMS JOJKHBI IPUCYTCTBOBATH JIMIIb TOTJA, KOI/1a TO OTOBOPEHO YCIOBUEM 331a4U

TpedoBanusi K ypOBHIO OATOTOBKYU y4aIMXCSl.

B pe3ynomame usyuenun mamemamuKku y4eHUK 00a4ceH:

3namov/nonumans

(] cyIecTBO MOHATHS MaTEeMaTHYECKOTO JOKa3aTeIbCTRA; TIPUBOANTD MPUMEPHI JOKa3aTeILCTB;

[J KakuM 00pa3oM reoMeTpHsi BO3HUKJIIA U3 MPAKTUUECKUX 33J1au 3eMJIEMEPHS; MPUMEPbI FeOMETPUUECKHUX 0ObEKTOB U YTBEPHKACHHUI O HUX, BAXKHBIX JIJIS
MIPAKTHKH;

[l 3HaTh, CKOJIBKO MPSIMBIX MOXHO MPOBECTH Yepe3 JIBE TOUKH, CKOJIBKO OOIIMX TOUEK MOTYT MMETh JIB€ MpsiMble, Kakas (prUrypa Ha3bpIBAeTCS OTPE3KOM, JIyHUOM,
yIJIOM.

[J 3HaTh, Kakve reoM.(Urypbl Ha3. paBHBIMH, YTO Ha3. CEPEIMHOMN OTpe3Ka, OMCCEKTPUCOU yrila, eIMHUIIBI U3MEPEHHs OTPE3KOB U YIJIOB, BUJIBI
YIJIOB.

[l 3HaTh OIIpCACJICHUC U CBOMCTBA CMCIKHBIX, BECPTUKAJBbHBIX YIJIOB, HCPINCHAUKYJIAPHBIX TPsSMbBIX.

[] 3HaTh onpecaAcJICHUE TPEYroJIbHUKA U €ro 3JIEMCHTOB, PaBHBIX TPCYTOJbHUKOB, NMCPNECHANUKYIApA, MEAUAHBI, 6I/ICC€KTpl/leI, BbICOTHI TPEYIrOJIbHUKA,
PaBHOOEAPEHHOTO PABHOCTOPOHHETO TPEYTONBLHUKOB, ((OPMYTUPOBKH 1,2,3MpHU3HAKOB PaBEHCTBA TPEYTOJbHHUKOB.

[] 3HaTh ONPEJCIEHUE OKPYKHOCTH U €€ 3JIEMEHTOB.

ymemb

[ mMoNb30BaTHCA FEOMETPUUECKUM S3BIKOM JJIs1 ONTUCAHMS NPEIMETOB OKPYKAKOIIETO MUPA;

Hl pacno3HaBaTb rCOMETPHICCKUC d)I/IprBI, pasjindyaTb UX B3aUMHOC PACIIOJIOKCHUC,



[] u300paxkaTh reoOMeTpUUECKUe (PUTYPBI; BBIMOJIHATD YSPTEHKH MO YCIOBHIO 3a71a4; OCYIIECTBIIATL peoOpa3oBaHust Gpuryp;
[J pacrno3HaBaTh Ha YepTekKax, MOJCIAX U B OKpykatollieli 00CTaHOBKE OCHOBHBIC MPOCTPAHCTBEHHbBIC Tea, M300paXkaTh UX;

[l peliaTth reoMeTprUecKHe 3a7aqM, ONMPAsACh Ha N3yYCHHbIE CBOMCTBA (UTYp U OTHOLICHUN MEXIYy HUMH, IPUMEHSIS TOTIOJTHUTEIbHbIE TOCTPOCHHUS, IIPOBOIUTH
JIOKa3aTeNbHbIEe PACCYKICHHS MIPU PELICHUH 3a/1a4, UCIIOJIB3YsI H3BECTHBIE TEOPEMBI, 0OHAPYKMUBAsi BO3MOXKHOCTH JUISI UX UCTIOJIb30BAHMUS,

[J pewmaTe NpocTeInue MIIaHUMETPUIECKHE 3aJaUH.

[J ymeTb 0003Ha4aTh TOUKH, OTPE3KH, JYUH, MPSIMbIE U YIJIbl HA PUCYHKE., M300paxkaTh OTPE3KH, JYUH, MPSIMbIE U YIJIbl, BO3MOKHbIE CJy4al B3aUMHOTO
PacIoJIOKEHUS! TOUEK, OTPE3KOB, JTyUYeil U MPSMBIX.

[ yMeTb CpaBHUBATh OTPE3KU U YIIIbl, HAXOAUTH [PaAyCHBIE MEPHI YIJIOB C IOMOILBIO TPAHCIIOPTUPA.

ucnojib3oeamos npuoﬁpemermbte 3HAHUA U YMEHUA 6 npaxmuuecxoﬁ 0esimebHOCMU U NOGCEOHEBGHOIL JHCUZHU OJ1A:
[ onncanms pCaJIbHbIX CI/ITyaL[I/Iﬁ Ha A3BIKC I'COMCTPHUH,

[J pacueToB ¢ NOMOLIIbIO (hOPMY.I.
[0 Pewiatb HeCJ10)KHbIE 3a/la41 Ha NOCTPOCHUEC, IIPUMCHAA OCHOBHBIC aJITOPUTMBI ITOCTPOCHUA C IIOMOIIBIO HUPKYJIA U JIMHEUKH.

8 kiacc (reomerpus)
ConepxxaHue yueOHOI 0o npeamera
1. Yernipexyrojbuuku (14 4)

MHOroyroiabHUK, BBITYKJIBI MHOIOYTOJbHUK, YETBIPEXYroiabHUK. CyMMa YIJIOB BBITYKJIOIO MHOTOYTOJIbHUKA. BMcaHHbIE U ONTMCAHHBIE MHOTOYTOJIbHUKH.
[TpaBunbHEIE MHOTOYTOIBHUKH. [lapanienorpamm, ero cBoicTBa u mpu3Haku. [IpsAMoyroiabHUK, KBaJpaT, poMO, UX CBOMCTBA U MPU3HAKK. Tpamnemus, cpeanss
JIMHUSA Tpaneuuy; paBHoOepeHHas Tpanerust. OceBas U LIEHTPAIbHA CUMMETPHSL.

Ocnognas yenv: uzyuums Haubosee adiCHble GUObL YeMBIPEXY20IbHUKOB: NAPALIEN02PAMM, NPAMOY20IbHUK, Keaopam, pomb, mpaneyus, 0amv npeocmagieHue o
@ueypax, obraoarowux ocesou U YeHMpPAaIbHOU CuMMempuel.

Jloka3arenbcTBa OOJIBIIMHCTBA TEOPEM JAHHOM TEMBI U PEIIEHHs] MHOTUX 3aJad IPOBOJATCA € IOMOLIBIO IPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB, II09TOMY MOJIE3HO

HX IOBTOPUTH B HAYAJIC U3YUCHUS TCMBI.

OceBas U LIEHTpaibHasi CUMMETPUH BBOASTCS HE Kak IpeoOpa3oBaHuUE MIOCKOCTH, @ KaK CBOMCTBA F€OMETPUUYECKUX (PUTYpP, B YACTHOCTH YETHIPEXYTOJIbHUKOB.
PaccmoTpenue 3TUX NOHATUI KakK ABMKEHUH IJIOCKOCTU COCTOUTCA B 9 Kitacce.
2. Ilnomanu puryp (14 4)

[TonsTre TuTONIaIM MHOTOYTONIBHUKA. [Tomany npsMoyroasHIKa, MapauiesiorpaMmma, TpeyroiabHuKa, Tpanenud. Teopema [Tudaropa.

OcHosnas yenw:. pacuiupums u y2uyoums npeocmasienus Yyaumuxcs 00 usmepenuy U blvUcieHuy niowaoell; bleecmu Gopmyisl RI0WaAel NPAMOY201bHUKA,
napanienloepamMma, mpey201bHuKd, mpaneyuu; 00Kazamos 00HY U3 CAMbIX 2NIAGHbIX meopem ceomempuu - meopemy [lugazopa.

BriBoa popmyi i BeraMcaeHUs IO IpsIMOYToJbHUKA, apajiieorpaMmma, TpeyroibHUKa, Tparnelui OCHOBBIBAETCS Ha IByX OCHOBHBIX CBOMCTBAax
TUIOIIAJIeH, KOTOpbIe MPUHUMAIOTCS UCXOS U3 HATJISIIHBIX MPECTaBICHUH, a Takxke Ha (hopMyJie TUIOIIAIu KBapaTa, 000CHOBaHHE KOTOPOM HE SIBISETCS
00s3aTeTbHBIM IS yYaIIUXCS.



HeTpaauumoHHOH 7151 IIKOJIBHOTO Kypca SBIISIETCSl TeopeMa 00 OTHOIICHUH IIOMIAICH TPEYroIbHUKOB, UMEIOIIMX 10 paBHOMY yriry. OHa MO3BOJISIET B
I[aJ’IBHefIH.IeM AaThb IPOCTOC AOKA3aTCIIbCTBO IIPU3HAKOB HOI[O6I/IH TPEYIrOJIbHUKOB. B 3ToM cocTout OJHO M3 IMPEUMYIIECCTB, OGYCHOBHCHHLIX paHHHUM BBCACHUCM
HOHATHS ILUIOILAIN.

JokazarenbcTBO TeopeMsl [Tudaropa oCHOBBIBaETCSI Ha CBOMCTBAX IJIOMIACH U (popMyax AJis IUIOLIAIeH KBaapaTa 1 NpsMOYToJIbHUKA. Jl0Ka3bIBaeTCs TAKKe
Teopema, oopatHas Teopeme [ludaropa.

3. Ilonoonbie TpeyroabHuku (19 1)

[Tono6uslie Tpeyronsuuky. [Ipu3naku nogodus TpeyroabHUKOB. [IpruMeneHre noqoous K JOKa3aTenbCTBY TEOpeM U pemeHuo 3a1ad. CHHyC, KOCHHYC U TAHT€HC
OCTpPOTO yTIJia MPSIMOYTOJIBHOTO TPEYTOJIbHHKA.

OcHosnas uenw:. 66ecmu NOHAMuUE NOOOOHBIX MPEY2ONbHUKOS, PACCMOMPeEmsb NPUSHAKU NOO0OUS MPEY20TbHUKOS U UX NPUMEHEHUs, COelamb Nepeblil uae 6
0CB0CHUU YUAWUMUC MPUSOHOMEMPUYECKO20 ANNapama 2eoMempuu.

Omnpenenenre MoA0OHBIX TPEYTOJIBHUKOB JJAETCSl HE HA OCHOBE ITpeoOpa3oBaHus 110100us, a yepe3 paBeHCTBO YIJIOB U IPONOPLUOHATIBHOCTD CXOACTBEHHBIX
CTOPOH.

[Tpu3Haku mog00uUs TPEYroJbHUKOB JT0Ka3bIBAIOTCS C TIOMOIIBIO TEOPEMBI 00 OTHOIIICHUH TUIOMIACH TPEYTOIbHUKOB, UMEIOIINX IO PABHOMY YTITy.

Ha ocHoBe nmpu3HakoB 1o o0us JOKa3bIBACTCS TEOPEMa O CPEIHEHN JIMHUU TPEYroJbHUKA, YTBEP)KICHUE O TOUKE TIepeCceueHs] MeMaH TPEyTroIbHHUKA, a TAKXKe J1Ba
YTBEPKICHHUS O MPOTIOPLUOHAIBHBIX OTPE3Kax B MPSIMOYTOJILHOM TpeyrojbHHKe. J[aeTcs MpeacTaBIeHne 0 MeTo/ie ToA00us B 331a4axX Ha MOCTPOSHHE.

B 3akioueHne TeMbl BBOISATCS 3JIEMEHTHI TPUTOHOMETPUN — CHHYC, KOCUHYC M TAHT€HC OCTPOTO YIiIa MPSIMOYTOJILHOTO TPEYroJbHHKA.

4. OxpyxHocTb (17 4)

Hentp, panuyc, ninametp. Hyra, xopaa. Cekrop, cerMeHT. LleHTpanbHblii, BIUCAaHHBIN Yroi; BEJIMYMHA BIIMCAHHOTO yria. B3aumMHoe pacnonoxeHue npsiMon u
OKPY>KHOCTH, ABYX OKpy>kHOCcTel. KacaTenbHast u cekyIas K OKpyKHOCTH; PABEHCTBO KacaTeJIbHbIX, IPOBECHHBIX U3 OAHOM TOUKU. MeTpruuecKue COOTHOIIEHUS
B OKPY>KHOCTH: CBOMCTBA CEKYILUX, KacaTeIbHbIX, XOPI.

OKpy>KHOCTb, BIIMCaHHasi B TPEYroOJbHUK, U OKPYKHOCTb, ONHUCAHHAsl OKOJIO TPEYrojibHWKa. BrucaHHble W OMMCAaHHBIE YETHIPEXYTOJbHUKU. BrucaHHble U

OIMMCAaHHBIC OKPYXHOCTH IPABUJIIBHOI'O MHOT'OYT'OJIbHHUKA.

OCHOGHa}l l(eJlb: pacuiupums ceedenrus 06 OKDpYJICHOCmMU, U3y4umbs HOBble (ﬁaK}’l’lbl, CBA3AHHblE C OKPYIHCHOCMbIO, NOZHAKOMUMb YH4AUWUXCA C YeNnlblpbMA
3ameyamenbHbIMU MOYKaMU mpey2oibHUKdA.

B nganHo# TeMe BBOAUTCA MHOTO HOBBIX MOHSTHI U PACCMATPUBAETCSI MHOTO YTBEPKACHUMN, CBI3aHHBIX C OKPYKHOCTBIO. J[711 UX YCBOEHHUS CIIENYET YACIUTh
0oJIbIII0e BHUMAHHUE PEIICHUIO 3a/1a4.

YTBep)KJIeHI/ISI 0 TOYKE NIEPECCUCHUA 6HCC€KTpI/IC TPEYTOJIbHUKA U TOUKE NMEPECCUCHUA CEPCAUHHBIX MEPICHANKYIAPOB K CTOPOHAM TPEYTrOJIbHUKA BBIBOAATCA KaK
CJIEIICTBUS M3 TEOPEM O CBOMCTBAX OMCCEKTPHUCHI yIila M CEPEIMHHOTO MEPIICHINKYJIISpa K OTPe3Ky. Teopema o TOUKe TepecedeHus BBICOT TPEYTroJIbHUKA (I UX
MPOAOKEHNI) TOKA3bIBAETCSI C TOMOIIBIO YTBEPKIACHHSI O TOUKE MEPECEUEHUS CEPEUHHBIX IEPIIEHIUKYIISIPOB.

Hapsiny ¢ Teopemamu 006 OKpYKHOCTSIX, BIIMCAHHOW B TPEYTOJIBHUK W OTIMCAHHOMW OKOJIO HETO, PACCMAaTPHUBAIOTCSI CBOMCTBO CTOPOH OTIMCAHHOTO
YCTBIPEXYTOJIbHHUKA U CBOMCTBO YIJ10B BOMCAHHOI'O YCTBIPCXYT'OJIbHUKA.

IToBTOpenue (2 4)



TpeOoBaHNs K YPOBHIO NOATOTOBKH YYALUXCH.

B pe3ynomame uzyuenus mamemamurku yueHuK 001CeH:
3namv/nonumams

(] ocHOBHBIE TIOHATHUS U OTIPeIeICHUS] TEOMETPUUECKUX (DUTYp TIO MPOTpaMMe;

[J popMyIHPOBKM OCHOBHBIX TEOPEM W UX CJIEJICTBHUI;

yMeTb:

[J MOJIb30BaThCS FEOMETPUUECKMM SI3BIKOM TSl OMUCAHMS MTPEIMETOB OKPYXKAIOLIEro MUpa;

[l pacro3HaBaTh reoMeTpUdecKre (GUrypsl, pa3aryaTh UX B3aMMHOE PacTioNoKeHHE;

(1 n3o0pazkaTb reoMeTpuyeckue (PUrypsl, BBINOIHITh YEPTEKH 110 YCJIOBHIO 33jla4, OCYLIECTBIATh NpeobpazoBaHue QUryp;

(] peluatsb 331241 HA BbIYMCJIEHHUE MFEOMETPUUECKHX BEJIMUMH, PUMEHsIs U3yUCHHbIE CBOMCTBA (pUryp U GOpMyIIbI;

[l pemiaTh reoMeTpHUYECKHE 3aa4u, OMUPAACh HA WU3yUCHHEBIE CBOMCTBA (DPUTYP M OTHOMICHHI MEKIY HUMU U IPUMEHSISI JOTIOJTHUTEBHBIC TOCTPOCHHUS,
anreOpandecKuii anmapar 1 COOOpakeHUsI CHMMETPHU;

[J MpOBOAMTH JOKAa3aTENbHBIE PACCYKICHUS NPU PEILIEHUH 3a/1a4, UCII0JIb3YSl U3BECTHBIE TEOPEMBI U OOHAPYKEHUSI BO3SMOKHOCTH JJIs1 UX UCIIOJIb30BaHUS
[J pewiaTs NpoCcTeMILME MJIAHUMETPUUECKUE 3a/1a4U B TPOCTPAHCTBE;

[J BJIaA€Th aJArOPUTMAMK PELLICHHsE OCHOBHBIX 33/1a4 Ha NOCTPOEHUE;

HCIIOJIb30BaTh HpHOGpCTCHHH@ 3HaHUA B HpaKTHq€CKOﬁ JACATCIBHOCTH U HOBCCI[HCBHOIZ KHU3HHU JJIA:
[ onncanms peaJIbHbIX CI/ITyaL[I/II‘/'I Ha A3BIKC I'COMCTPUH,

] PEWICHHUE MPAKTUUYCCKHX 3a/ay, CBA3aHHbIX ¢ HAXOXKACHHEM MCOMECTPUUCCKHUX BEJIMUUH (l/lCl'lOJ'lb3y5[ npu HCO6XOILI/IMOCTI/I CIIPpaBOYHUKH U TCXHUYCCKHE
CpEeICTBA);

[J nocTpoeHUE reOMETPUUECKUMH UHCTPYMEHTaMK (JIMHEHKA, YIOJbHUK, TPAHCIIOPTHD, UUMPKYJIb);

® BJIAJICHUEC NPAKTUYCCKUMU HaBbIKaMH HCIIOJIb30BaHUA rCOMETPUICCKUX NHCTPYMCHTOB JJid I/1306pa)KCHI/IH q)Hpr, a TaK)XKC HAXOXICHUA NJIMH OTPE3KOB U
BCJIMYHMH YIJIOB.

9 knacc (reomMeTpus)

BekTopsl. (8 yacoB)

[Honsitue BekTopa. PaBeHcTBO BeKTOpOB. Cl0’KE€HUE U BEIUUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpA Ha YHCIIO.

OcHnoenas uenw: Hayyumo y4aujuxcs blNOJIHAMb 0eUCMBUs HA0 6eKMOPAMU KAK HANPABIEHHbIMU OMPE3KAMU, YMO 8ANHCHO O/ NPUMEHEHUS BeKMOPO8 8 (husuKe;
NO3HAKOMUMb C UCNONb306AHUEM 6EKMOPOB NPU PEULEHUU c€OMENMPUHUECKUX 361()61'1!.

BCKTOp OIPCAC/IACTCA KaK HaHpaBHCHHLIﬁ OTPE30K 1 HeﬁCTBHﬂ HaJ BEKTOPpaMU BBOOATCA TaK, KaK 3TO IIPUHATO B (1)I/ISI/IK6, T. €. KaK JIeI‘/’ICTBI/IH C HanmpaBJICHHBIMHA
orpeskamu. OCHOBHOE BHUMaHHE JIOJDKHO OBITH y/I€JICHO BRIPAOOTKE YMEHUH BBITIOHATH OTIEPAITMH HAJl BEKTOpaMH (CKIIAIbIBATh BEKTOPHI IO TPaBHIIaM
TPEYTOoJIbHHKA U MapaJIeNIOrpaMMa, CTPOUTh BEKTOP, PAaBHBIA Pa3HOCTH JIBYX JAHHBIX BEKTOPOB, & TAKKE BEKTOP, PaBHBIN TIPOM3BEICHHUIO TAaHHOTO BEKTOpa Ha
JIAHHOE YHCJIO)

Meton koopauHat. (10 yacosn)



Pa3znoxeHue BekTopa Mo AByM HEKOJIIMHEapHbIM BekTopaM. Koopaunatel BekTopa. [Ipocreiime 3a1aun B KOOpAHUHATAX. Y paBHEHUS OKPYKHOCTH U TPSIMOM.
[IpuMeHeHHEe BEKTOPOB U KOOPAMHAT IIPU PELLIEHUH 3a/1a4.

OcHosHasa yenv: no3HaKOMUumb C UCNONb308AHUEM GEKMOPOG U MEMO0a KOOPOUHAM NPU PEULeHUY 2e0MEMPULECKUX 3A0ay.

Ha nmpumepax mokaspIBaeTcst, Kak BEKTOPBI MOTYT NIPUMEHSTHCS K PEIICHHIO TeOMETPUYECKHX 3a1a4. JleMoHcTpupyeTcs 3¢ GeKTUBHOCT NpUMEHEHUS (GOopMyIT A1
KOOpPJIMHAT CepeIMHbI OTPE3Ka, PACCTOSHUS MEXKIy ABYMs TOUKaMH, YpPaBHEHHI OKPYKHOCTH M IIPSMON B KOHKPETHBIX T€OMETPUUECKHX 3aa4ax, TeM CaMbIM
JAeTCs MPEJICTABICHUE 00 N3YYCHUU TEOMETPUICCKHIX (DUTYP C TTIOMOIIIBIO METOIOB aJTreOpHI.

CooTHOIIIEHUS MEKIY CTOPOHAMM U yIJIaMH TpeyroJibHuKa. CkajspHoe npou3BeaeHue BeKTopoB. (11 yacos)

CuHyc, KOCUHYC U TaHT'€HC yriia. TeopeMbl CHHYCOB U KOCHHYCOB. Pemenue TpeyroasHuKoB. CKalasipHOE MPOU3BECHHE BEKTOPOB M €ro MPUMEHEHUE B
TreOMETPHUECKUX 33/1a4ax.

OcHosHnas yenw:. pazeums ymenue 00yuarowuxcs NPUMeHAmMs mpueoHOMempuiecKuti annapam npu peueHuu 2e0Mempuyeckux 3a0ad.

Cunyc 1 kocunyc ir060ro yria ot 0° 1o 180° BBOAATCS C IOMOIIBIO €AMHUYHON HOITYOKPY>KHOCTH, JOKA3bIBAIOTCSA TEOPEMbI CHHYCOB U KOCUHYCOB U BBIBOJUTCS
eie oHa (opMyIia IUIOMAAN TPEYroJIbHUKH (TI0JIOBMHA IIPOU3BEIEHHS IBYX CTOPOH HAa CUHYC YIJIa MEXy HUMHU). DTOT annapar NpUMEHsIETCS K PELICHUI0
TPEYTOJbHUKOB.

CkanspHoe npou3BeieHle BEKTOPOB BBOAUTCS Kak B (hu3nke (IIpou3BeeHHE sl BEKTOPOB Ha KOCUHYC yIJla MEeKAy HUMH). PaccMaTpuBaroTcs cBoiicTBa
CKaJIIPHOT'O NMPOU3BEJICHUS U €r0 IPUMEHEHHE IIPU PELICHUH TeOMETPUYECKUX 3a1ad.

OcHOBHOE BHUMaHHE CJIEIyeT YACIUTh BRIPA00OTKE MPOYHBIX HABBIKOB B IPUMEHEHUH TPUTOHOMETPUYECKOTO arnmapaTa npy perieHuH FeOMeTPHYEeCKUX 3a1a.
JinHa OKpYKHOCTH M IJI0oaaAbL kpyra. (12 yacoB)

[IpaBunbHbIE MHOTOYTONLHUKH. OKPYKHOCTH, OMMCAHHASI OKOJIO MPABUIILHOTO MHOTOYTOJIbHUKA M BIIUCaHHas B Hero. [TocTpoeHnre mpaBuibHBIX
MHOTOYTOJILHUKOB. J[JTnHa OKpy>kHOCTH. [Lmomianb kpyra.

Ocnosnas uenv. pacuiupums 3HaHue 00y4aruuxcs 0 MHO20Y20AbHUKAX, PACCMOMPEMb HOHAMUS OJIUHBL OKPYICHOCIU, NI0WA0U Kpyea U opmyasl Ons Ux
BLIYUCTICHUSL.

B navane Tembl naetcs ornpeneraeHne NpaBmiIbHOTO MHOTOYTOJIBHIKA i PACCMATPUBAIOTCSI TEOPEMBI 00 OKPY>KHOCTSX, OMMUCAHHON OKOJIO IPABHILHOTO
MHOTOYTOJIbHHKA M BIIUCAHHOMW B HETO. C MOMOIIBI0 ONMMCAHHON OKPYKHOCTH PEIIAIOTCS 3a7a9d O TOCTPOSHUH MPABUIHBHOTO IIECTUYTOILHUKA U MTPABHIILHOTO 2J1-
YTOJIbHUKA, €CJIN JaH MPaBUIbHBIA JI-yTOJTbHHUK.

DopmyIbl, BRIPAXKAIOIINE CTOPOHY MPABHIIBHOTO MHOTOYTOJIbHUKA U PaJINyC BIIMCAHHOW B HETO OKPYKHOCTH Yepe3 paJinyC ONMMCAHHON OKPY>KHOCTH,
WCTIONIB3YIOTCS TIPH BBIBOZIE (POPMYIT [UTMHBI OKPY>KHOCTH U TUTOMIAIN Kpyra. BeIBOI OnMpaeTcss Ha HHTYUTUBHOE TPEACTABICHUE O TIpeJielie: IPU HeOTPpaHNYEHHOM
YBEJTUYCHHUH YMCIIa CTOPOH MPABUILHOTO MHOTOYTOJIBHUKA, BIIMCAHHOTO B OKPY>KHOCTh, €T0 TIEPUMETP CTPEMUTCS K JUTMHE 3TOH OKPYKHOCTH, a TUIONaah — K
TJIOIIAU KPYyTra, OTPAaHHUYEHHOTO OKPY>KHOCTBIO.

JIBm:kenus. (8 4acoB)

Orobpaxenue miockoctu Ha ceds. [lonsatre nemwkenns. OceBast u ieHTpanbHas cummeTpu. [lapamtensabiil mepenoc. [loBopor. HamoxxeHus v IBY>KEHHUS.

Ilesb: MO3HAKOMUTH O0YYAIOIINUXCS C TIOHATHEM JIBYKEHHUS 1 €r0 CBOWCTBAMHM, C OCHOBHBIMH BUIaMH JIBH)KEHHUI, CO B3aHMOOTHOIIEHUSIMU HAJIOKEHUN 1
IBIDKCHUH.

JIBWKeHMe TUIOCKOCTH BBOJHUTCS Kak 0TOOpaskeHHE TUTIOCKOCTH Ha ce0s1, COXpaHSIOIIEe PacCTOSTHIE MEX Iy ToukaMu. [Ipu paccMOTpeHIH BUIOB IBUKEHHUH
OCHOBHO€ BHUMaHHE YJIEIIAETCS TOCTPOSHUIO 00Pa30B TOUEK, MPSIMBIX, OTPE3KOB, TPEYTOJLHUKOB TIPU OCEBON M IIEHTPAIILHOW CUMMETPHSX, MapajlieIbHOM
nepenoce, mopopore. Ha 3¢ hekTHBIX mprMepax MmoKa3bIBacTCs MPUMEHEHNE IBIKEHUH MPU PEIICHUH T€OMETPHUSCKHX 3a1a4.



IToHsATHE HATOKEHUS OTHOCHUTCS B TAHHOM KYpPCE K YHCITY OCHOBHBIX MOHATHH. JlOKa3bIBAETCS, UTO TIOHSITHS HAJIIOKEHUS U JIBDKCHUS SIBJISIOTCS YKBUBAICHTHBIMU:
.]'IIO6OC HaJIOXKCHUEC ABIACTCA ABNKCHUEM ITIJIOCKOCTH U O6paTHO. I/I3y‘ICHI/IC J0Ka3aTeJIbCTBA HE ABJIACTCA 065[321TCJ'IBHLIM, OQHAKO CICAYECT PpaCCMOTPETh CBA3b
MOHATHH HAJIOXKEHHUS U JABHXKCHUS.

HauaabHble cBeleHUS U3 cTepeoMeTpuu (8 4acoB)

TTo3nakoMuUThH ydyamuxcs, 4TO TAaKOC MHOTOT'paHHHK, €T0 I'PaHu, pe6pa, BCPIIMHBI, JUaroHaJIu, Kakou MHOTI'OI'paHHUK HA3bIBACTCA BBIITYKJIBIM, YTO TaKOC YIrOJIbHas
npu3Ma, ee OCHOBaHMsI, OOKOBBIE peOpa, TpaHH, Kakas IMpu3Ma Ha3bIBaeTCs MPSIMOH, HaKIIOHHOH. ChopMyTupoBaTh 1 000CHOBATH YTBEPKICHUS O CBOMCTBE
JTUaroHasiel mapauiesenuIiea U 0 KBajpaTe quaroHalIy IpsMOYyToJbHOTO Mapajuienenunena. BeiBectr hopMyiiel 00beMa MPsIMOYTOJILHOTO MapaiiesIeuIe/1a.
Bectu nonsatue cdepsl, mapa. Hayunts n300paxars U pacro3HaBaTh Ha pUCYHKE IPU3MY, TTapauIeieUIe ], MHPaMHIy, IWIHHAD, KOHYC, Iap.

IloBTOpenue. Pemenne 3aaa4. (9 yacon)

TpeboBanus K yPOBHIO IIOATOTOBKHU yYAILIUXCS.
B pesynomame uzyuenus mamemamuru y4eHuK 00ni4cen:

3namv/nonumamo
[J CYUIECTBO MOHATHSI MATEMAaTHUYECKOTO J10Ka3aTeIbCTBA; MPUMEPDI 0KA3aTEhCTB;

[J cyImecTBO NOHATHS allrOPUTMA; IPUMEPHI aITOPUTMOB;

[] KaKk MUCTIOJB3YIOTCS] MaTeMaThudecKre (POPMYIbI, ypaBHEHHUSI M HEPAaBEHCTBA; IPUMEPBI UX MPUMEHEHHUS 7S pEIICHHS MaTeMaTHUECKUX U MPAKTHYECKHX 3a/1a4;
[J KaK MaTeMaTH4YeCcku Ornpe/eeHHble (PYHKIIMH MOTYT OMUCHIBATh peajibHble 3aBUCUMOCTH; MPUBOAUTH MPUMEPBI TAKOTO OMUCAHUS;

[J kaK NOTpeOHOCTH MPAKTUKKM MPUBEJIM MATEMATUUECKYIO HAYKY K HEOOXOMMOCTH PAaCIIMPEHUSI TIOHATHS YUCIIa;

[J BEpOATHOCTHBIM XapaKTep MHOTHX 3aKOHOMEPHOCTENW OKPYKAIOIIETO MUPa; MPUMEPEI CTATUCTUYECKUX 3aKOHOMEPHOCTEH U BBIBOJIOB;

[l kakum 06pa30M rCOMCTpPHA BO3HHUKIIA U3 MMPAKTHUCCKUX 3ada4 3CMJICMCPHS; IIPUMCPBI TCOMCTPUUICCKUX 00BEKTOB U YTBep)K,Z[GHI/Iﬁ O HUX, BaXKHBIX IJIA
IMPAKTUKU,

[J cMBICIT uieanu3aliu, MO3BOJIAIOIIEH pellaTh 3a/1a4u peasibHOM IEHCTBUTELHOCTH MAaTEMaTHYECKMMHU METOAaMU, NPUMEPBI OLIMOOK, BO3HUKAIOIIMX TTPH
WJeann3allim;

yMeThb
[J moJIb30BaThCA S3bIKOM FEOMETPUU 7151 OMTUCAHUS [TPEIMETOB OKPYXKAIOLIEro MUpa;

[] pacro3HaBaTh reoMeTpU4ecKue (GUrypsbl, pa3aryaTh UX B3aUMHOE PacTooKeHHUE;

[J n300paxaTh reoMeTpuueckre GUrypbl; BBIMOJHATD YEPTEXKH MO YCIOBHUIO 33j1a4; OCYHIECTBIATh peodpa3oBaHust Gpuryp;
[J pacrio3HaBaTh Ha YepTekKaxX, MOJIEISIX U B OKpy»Karolleli 00cTaHOBKE OCHOBHBIE MTPOCTPAHCTBEHHBIE Tesa, H300pakaTh UX;
[] B mpoCTEHIINX CITydasiX CTPOUThH CEUCHHS U pa3BEePTKU MPOCTPAHCTBEHHBIX TEl;

[ MpOBOAMTH OMEpPALIMU HaJ BEKTOPAMU, BBIYMCIISATE AJTMHY U KOOPAUHATHI BEKTOPA, YIrOJ MEKIY BEKTOPAMH;

[l BBIYMCIIATH 3HAYEHUS] TEOMETPUUYECKUX BEJTUUMH (AJIMH, YTIIOB, IIOIAAeH, 00beMOB), B TOM uucie: Ay yriaos ot 0 no 180 onpenensats 3HaueHUS
TPUTOHOMETPUYECKUX (PYHKIMH O 33JaHHBIM 3HAUCHHSM YTJIOB; HAXOAUTH 3HAUEHHS TPUTOHOMETPUIECKUX (DYHKIMI O 3HAYEHHUIO OHOM U3 HUX, HAXOAUTH
CTOPOHBI, YIJIBI M TUIOIIAAH TPEYTOJIbHUKOB, [UTMHBI JIOMAHbIX, IyT OKPYKHOCTH, TIOMIA/IeHl OCHOBHBIX T€OMETPHUECKUX QUTYp U (PUTYD, COCTABICHHBIX U3 HUX;



[] pelatb reoMeTpryecKHe 3a7auu, ONMUPasCh Ha U3yUSHHbIE CBOMCTBA (PUTYp Y OTHOLLICHUN MEKAY HUMU, IPUMEHSIS IOTIOJIHUTEIIHHBIC TOCTPOCHHS,
anreOpanvecKuii 1 TPUrOHOMETPUUECKHI armnapar, u1eu CAMMETPHUH;

[J MpOBOAUTH JOKa3aTeNIbHbIE PACCYKIAECHHUS NPU PELLIEHUH 3a/1a4, UCTOJb3YSl U3BECTHbIE TEOPEMbI, OOHAPYKMBAsi BOBMOKHOCTH JIJ1s1 UX UCTOJb30BAHMS;
[J pemaTe IpoCTEHIINE INIAHNMETPUYECKUE 331a4U B IIPOCTPAHCTBE;

ucnoJjib3oeambs npuoﬁpemennbw 3HAHUA U YMEHUA 6 npaxmuttecxoﬁ 0esimeIbHOCMIU U NOGCEOHEBHOIL JHCUZHU OJ1A:
[l onmmcaHms pCaJIbHbIX CI/ITyaL[I/Iﬁ Ha A3BIKC I'COMCTPHUH,

[J pacueToB, BKJIOUAIOLIMX MPOCTEIIINE TPUTOHOMETPUUECKUE (POPMYIIBI;

0 PEUICHUA TCOMECTPUUCCKHUX 3a1a1 ¢ UCITIOJb30BaAHUCM TPHUT'OHOMETPUHN
® PCUICHUA NPAKTHYCCKUX 3a1d4, CBA3aHHBIX C HAXOKACHUCM I'COMCTPUICCKUX BECIIMYNH (I/ICHOHBS}’}I Ipu H€06XOI[I/IMOCTI/I CIIpaBOYHUKH U TCXHUYCCKUC CpCI[CTBa);

[J MOCTPOECHUI FreOMETPUUECKUMH UHCTPYMEHTaMU (JIMHEWKA, yrOJbHUK, IUPKYIb, TPAHCIIOPTHUD).



TemaTudeckoe IIAHUPOBaHUE

Neni/m Ha3Banue pasaesnoB KouunyecTBo K/P
4acoB
5 kaace (MaTemaTnka)
1 BBoaHoe moBTOpeHHE 6 1
2 HatypanbHble yricia u mKazbl 13 1
3 CroxeHre U BBIYUTaHUE HAaTypaIbHbBIX YUCE 21 2
4 VYMHOKCHHUE U JICJICHHE HATYPAITbHBIX YHCEI 27 2
5 [Tomamy u 06BEMEI 12 1
6 OOBIKHOBEHHBIE TPOOH 23 2
7 Hecstransle 1podu. CrokeHHe 1 BEIYUTaHUE TeCATHYHBIX Ipo0eit 13 1
8 VMHOKEHHE U STICHHE IECATHYHBIX APOOeit 26 2
9 WHCTPYMEHTBI IS H3MEPCHUSI 16 2
10 [ToBTOpeHue 10 1
Pe3epn 3
Hroro: 170 15
6 kaacc (MaTemaTuka)
1 Broanoe noBTopeHue 5 1
2 JlenuMocCTh Yrcen 19 1
3 CroxeHre 1 BBIYUTaHUE JpO0eii C pa3HBIMU 3HAMEHATEISIMU 22 2
4 YMHOKEHHUE U JIeJIeHHEe OOBIKHOBEHHBIX Apo0eit 33 3
5 OTHOIICHWS U ITPOTIOPIHH 16 2
6 [MonoxuTe bHbIC ¥ OTPULIATEIILHBIC YHCIIA 13 1
7 CrnosxeHue ¥ BBIYUTAHHE TTOJIOKUTEIBHBIX U OTPUIATENILHBIX YHCET 11 1
8 YMHOEHHUE U JICJICHHE TTOJIOKHUTEILHBIX  OTPHUIATEIEHBIX YHCET 12 1
9 Pemenue ypaBHeHuit 15 2
10 Koopannats! Ha 110cKoCTH 12 1
11 HTorosoe nmoBTopeHme 10 1
Pe3epn 2
Hroro: 170 16




7 kaacc (anaredopa)

1 BBoiHOE moBTOpEHHE 2 1
2 Bripakenusi, To>xaecTBa, ypaBHEHHUSI. 21 2
3 OyHKIMH 11 1
4 CreneHb ¢ HaTypaJIbHBIM I10Ka3aTeIeM 11 1
5 MHoOro4IeHBI 18 2
6 @opMyITbI COKpPAIIEHHOTO YMHOKECHUS 18 2
7 CucreMbl TMHEWHBIX ypaBHEHUI 15 1
8 [ToBTOpeHue 6 1

Hroro: 102 11

8 ku1acc (anareopa)
1 PanmonansHbIe 1pooH 23 2
2 KBaznpatHbie KopHH 19 2
3 KBaapartHble ypaBHEHHS 20 2
4 HepasencTa 19 2
5 CreleHsb ¢ HeIbIM IT0Ka3aTelIeM 10 1
6 [ToBTOpeHue 8 1
Pe3epn 3
Hroro: 102 10
9 kaacc (aaredpa)
1 KBanparnunast QyHKIus 22 2
2 VYpaBHEeHUS U HEPABEHCTBA C OAHON MEPEMEHHON 14 1
3 VpaBHEHUS U HEPABEHCTBA C IBYMSI IEPEMECHHBIMH 17 1
4 [Mporpeccun 15 2
5 DieMeHThl KOMOWHATOPHKH M TEOPUH BEPOSITHOCTEH 10 1
6 [ToBTOpeHue 21 2
Pe3zepn 3
Hroro: 102 9
7 kiacc (reomeTpusi)

1 HauanbHble reoMeTpHyYeCcKie CBEICHUS 10 1
2 TpeyronbHuku 17 1




3 [MapannensHpie IpsiMbIe 13 1
4 CoOTHOIICHUSI MEXAY CTOPOHAMH U YTIIAMHU TPEYrOJIbHUKA 18 2
5 [ToBTOpeHwue 10

Hroro: 68 5

8 ku1acc (reomerpus)

1 YeTbIpexyroabHUKN 14 1
2 [Tnomanp 14 1
3 [TomoOHbBIE TPEYTOIBHUKU 19 2
4 OKpy»XHOCTh 17 1
5 [ToBTOpeHue 4

Hroro: 68 5

9 knacc (reomeTpus)
1 BekTopsr 8 1
2 Metoa KoopauHaT 10 1
3 COOTHOIIICHUS] MEX]Ty CTOPOHAMH U YTJIaMH TpeyrojbHuKa. CKaaspHOe 11 1
POU3BEICHUE BEKTOPOB.

4 JImMHa OKPY>KHOCTH U TUIOIMIA/b KpyTa 12 1
5 JIBroKeHus 8 1
6 HauanbHble CBeICHUS U3 CTEPEOMETPUH 8
7 [ToBropenue. Pemenue 3anau 9
8 Hroro: 68 5




