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IlosicHuTeEILHAS 3aMUCKA

Pabouas nporpamMmma 1o MaTCMaTrukKe JJIsd OCHOBHOM IIKOJIBI COCTAaBJICHA HA OCHOBE CIICAYIOIUX TOKYMCHTOB!:

1.  IlpumepHbIe IpOTpaMMEI 10 Y4eOHBIM npenMeTaM. Martemartuka. 5-9 kiacc.-3-e u3a. nepepad. - M.: [Ipocsemenne, 2011.
2.  Ilporpamma. IInmanmpoBanue ydeOHOTO Martepuana Matemaruka 5-6 xmaccwl / (aBT.-coct. B.M.JKoxoB). — 2-e u3n., crep. —
M.:Muemosuna,2010. —31c.

3.  IIporpammsl oOuieoOpa3oBaTenbHbIX yupexaeHuid. Anredpa. 7-9 knaccel. CocraButens: bypmucrposa T.A. — M.: Ilpocsemienue, 2010 .
4.  IIporpamMmsl 061e00pa3zoBaTeNbHbIX yupexaeHuil. 'eomerpust 7-9 kiaccel / cocraBurens T.A. Bypmucrtposa. — M. : Ilpocsemenue, 2009.

Hesan u 3agaumn 00y4eHHs MATEMATUKH.

H3yquue mamemamuKku Ha CmynenHu OCHO6H020 051/1/!620 06pa306aHuﬂ HAnpaejiero Ha oocmudicerue Cﬂedyiou;ux ueﬂeﬁ:

L4 OBJIaJieHN e CUCTEMO MaTeMaTHYeCKHX 3HAHUH 1 yMEHHi;I, HGO6XO,Z[I/IMBIX JJIsd IPUMCHCHHS B Hp&KTH‘ICCKOﬁ ACATCIIBHOCTH, U3YUCHUA
CMCKHBIX TUCHUIIINH, IIPOAOJIKCHUA O6pa30BaHI/I$[;

L4 HHTEJICKTYAJIbHOE€ PasBUTHE, (bOpMPIpOBaHI/Ie Ka4yCCTB JINYHOCTH, HCO6XO,Z[I/IMBIX YCIIOBEKY IJIA IMOJTHOIICHHOM JKWU3HH B COBPEMEHHOM
O6H.I€CTBC, CBOMCTBEHHBIX MaTeMaTHYECKOI ACATCIIBHOCTU: SACHOCTU W TOYHOCTH MBICIIHM, KPUTHYHOCTH MBIINUJICHUSA, WHTYUWIMHU, JIOTHUYCCKOI'O
MBIIIJICHUA, 9JICMCHTOB aJIFOpHTMI/I‘leCKOﬁ KYJIbTYPbI, IPOCTPAHCTBCHHBIX HpeHCTaBHCHHfI, CIIOCOOHOCTH K IIpEOAO0JICHUIO pr,HHOCTCfI;

L4 q)opanOBa}me HpeIlCTaBJIeHI/Iﬁ 00 nacax 1 METoJax MaTEMATHKU KaK YHUBEPCAJIbHOT'O A3bIKa HAYKW U TEXHUKH, CPEACTBA
MOACIINPOBAHUA SIBJICHUH 1 IMpoIcCCOB;

L4 BOCIIMTAHMUE KYJIbTYPBI JIJUYHOCTHU, OTHOMICHHA K MaTCMATUKE KaK K 4aCTHU 06H_IC‘IGJIOBe‘leCKOI71 KYJIbTYPBI, I/IFpaIOIJ_Ieﬁ OCO6YI-O poOJib B
O6H_I€CTBCHHOM Pa3BUTHU.

3agauu:

L4 Pa3BUBATDH Y YUalIUXCA MMPEACTABICHUA O YUCIIC U POJIU BBIYHCIICHHUI B YEJIOBEUECKOM IMPAKTHUKE; (bOpMI/IpOBaTB MPAKTUYCCKUC HAaBbIKU
BBIINIOJIHCHHUA YCTHBIX, IMCbMCHHBIX, HHCTPYMCHTAJIbHBIX BBIHHCHCHHﬁ, Pa3BUBATb BBIYUCIIUTCIIBHYIO KYJIbTYPY,



®  cHocoOCTBOBATH OBJIAJEHUI0 CHUMBOJIMYECKUM SI3BIKOM aJIreOpbl, BEIPAa00TaTh (POpManbHO-ONIEpaTHBHEIE adredpanyecKiue yMEeHus U
Hay4YUTh IPUMEHATDH UX K PEIICHUIO MaTEMaTUUYECKUX U HEMAaTeMaTHUECKHX 3aay;

L4 Pa3dBuUBaATh IIPOCTPAHCTBCHHLIC ITPCACTABJICHUA U I/I306p3,31/ITeJIBHLIe YMCHUSA, OCBOUTH OCHOBHEIC CI)aKTBI 1 MCTOAbI INIAaHUMCTPUH,
IIO3HAKOMHUTD C HpOCTQfIH.IPIMH MMPOCTPAHCTBCHHBIMHU TCJIaMH U UX CBOfICTBaMPI;

¢  CHOCOOCTBOBATH IOJIYUYEHUIO [IPEJICTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHPE U O Pa3JIMYHBIX cIoco0ax ux
U3Yy4eHHUs, 00 0COOEHHOCTSAX BHIBOJOB U IIPOIHO30B, HOCALIUX BEPOSTHOCTHBIN XapaKTep;

e  pa3BHBATh JIOTUYECKOE MBIIIJICHHE W PeUb — YMEHHS JOTHYECKH OOOCHOBBIBATH CYKICHHS, NMPOBOAMTH HECIOXKHBIE CHCTEMAaTH3AINH,
IPUBOJUTh IpPUMEPHl W KOHTPIPUMEPHI, HCIOJIb30BaTh pA3JIMYHBIE S3bIKM MAaTEMaTUKH (CJIOBECHBIM, CHMBOJIMYECKUH, rpaduueckuil) amis
MJUTFOCTPALIMK, MHTEPIIPETALMHU, apTyMEHTAIIUU U 1I0Ka3aTeIbCTBA;

e  (dopMupoOBaTh NpeACTaBICHUS 00 N3y4aeMBbIX OHATHUAX U METOAAX KaK BaXKHEHIINX CPEACTBAX MATEMATUYECKOTO MOJIEITUPOBAHUS
peanbHBIX IPOLIECCOB U SBJICHUM.

Copep:xaHue MaTeMaTH4YE€CKOro 00pa30BaHusl B OCHOBHOM IIKOJIE BKIIIOYAET CIEAYIOIIME Pa3Jelibl: apugmemuka, ancebpa, dnemeHmyl J102UKU,

KOM6uHam0puKu, cmamucmuku u meopuu eepOﬂmHocmeﬁ, ceomempusl. Hapsuly C OTHM B HEro BKIIIOYCHBI ABAa JOIMOJIHUTCIIBHBIX pa3acia: 1o2uxKa u
MHOMHCecmea, mamemamuka 6 UcmopudecKkom paseumuu, 41O CBA3AHO C peanmauneﬁ mene O6HI€I/IHTGJ'IH6KTyaHBHOFO n O6HleKy.]'II)TypHOFO
Pa3BUTHA yHAITUXCA.

Apu¢meTnka Npu3BaHa CIOCOOCTBOBATh MPUOOPETEHUIO NMPAKTHUECKUX HABBIKOB, HEOOXOIUMBIX AJISi MOBCEAHEBHOW *U3HH. OHA CIIyKUT
06a30if 1uig Bcero AajbHEHIIEero M3y4yeHUsl MaTeMAaTHKH, CHOCOOCTBYET JIOTHYECKOMY pa3BUTHIO W (OPMHUPOBAHUIO YMEHUN TMOJIb30BAThHCS
aIrOPUTMaMHU.

A.Hreﬁpa HancJacHa Ha (bOpMI/IpOBaHI/Ie MaTEMATUYCCKOIO arrmapara Jjs peIuCHUA 3aaa4 U3 MaTEMaTuKK, CMEXKHBIX IMPEAMETOB, oxpymafomeﬁ
PCAIbHOCTH. OI[HOﬁ N3 OCHOBHBIX 3aJ1a4 anre6pLI SABJISIETCA Pa3sBUTUC aJITOPUTMHUYCCKOTO MBIIIJICHUA, HeO6XOI[I/IMOFO, B 4aCTHOCTHU, OJI1 OCBOCHHA
Kypca I/IHCI)OpMaTI/IKI/I; OBJIaJICHUSA HABBIKAMU JCAYKTUBHBIX paCCYH(HCHHﬁ. I[perﬁ Ba)XHOU 3a7aueit HU3YUCHUA anre6pbl SABJISICTCA IOJTYYCHHC 3HaHHUH
(¢} (bYHKI_II/ISIX KaK Ba)KHEHIIIEH MaTeMaTHYSCKOM MOJCIIN AJId OIIMCAaHMsA U UCCIICA0BAaHHA paBHOO6p33HHX IIpoLIECCOB.

FeOMeTpI/IH OJIMH W3 BAXHEHIINX KOMIIOHEHTOB MaTEMaTHYECKOTO O6paSOBaHI/I${, H606XOﬂHMBIﬁ JJIA HpI/IO6peTeHI/IH KOHKPCTHBIX 3HaHUH O
MNpOCTPaHCTBEC W MPAKTHUYCCKH 3HAYUMBIX YMeHHﬁ, (I)OpMI/IPOBaHI/I}I S3bIKa OIHCAHUS OOBEKTOB OKpyXaromero mupa, I Pa3sBUTHA
MMPpOCTPaHCTBCHHOT'O B006pa)KeHI/I}I " UHTYUIIUHU, MaTeMaTH4YeCKOMH KYJIBTYPBI, I 9CTECTUYCCKOTO BOCIIUTAHUA YHAlIUXCH.

DJIeMeHTBbI JJOTUKH, KOMOMHATOPUKH, CTATUCTUKU H TEOPHHU BEPOSITHOCTe HE0OX0 1M JUTsl pOopMHUpPOBaHUS (PYHKLIMOHATIBHOM IPaMOTHOCTH



— YMEHMI BOCHPUHUMATh W aHAIM3UPOBATh MHPOPMALUIO, MPEACTABICHHYIO B Pa3IHYHBIX (POpPMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHUX
peambHBIX 3aBHCHMOCTEH, INPOW3BOAMUTH MpPOCTEHIINE pacyeThl. M3yueHne OCHOB KOMOWMHATOPHKH TIO3BOJIT Y4YalIEeMYCsl OCYLIECTBISTDH
paccMOTpEHHE CIlyyaeB, Nepedop M MOJCYET YMCila BapUAHTOB, B TOM YHCIIE€ B MPOCTEUIINX MPUKIAAHBIX 3aaadyax. [Ipyu M3ydeHHH CTaTUCTUKU U
TEOPHUH BEPOSITHOCTEH 000TaIIal0TCs MIPEICTABICHHUS O COBPEMEHHON KapTHHE MUpPA M METO/aX ero UCCIeN0BaHus, (JOPMHUPYETCsl TOHUMAHHUE POITU
CTaTUCTHKH KaK HCTOYHHMKA COIIMAJIBbHO 3HAUMMOW HH(POPMAITUH.

Pabouas mporpamma o MateMaTHke IS 5-9 KJIaccoB MpeaycMaTpUBaeT 00ydeHHE MAaTEMATHKHN B 00bEME:

B 5 Kjlacce MareMaTtuka- 6 yacos B Heziento (204 yacoB B rof);
B 6 KJlacce MareMaTtuka- 6 yacos B Heziento (204 yacoB B rof);
B 7 kimacce anreOpa - 4 gaca B Henenmto (136 gacoB B rojm);

B 8 kimacce anreOpa 4 yaca B Hezento (136 yacoB B ron);

B 9 kiacce anreOpa - 4 yaca B Heziento (136 yacos B ron);

B 7 Kiacce reoMeTpus — 2 gaca Hezaenro (68 wacos B ron);
B 8 KJ1acce reomMeTpus — 2 yaca B Hezento (68 4acoB B TO/);

B 9 KiTacce reomeTpus — 2 yaca B Hezielto (68 4acoB B TO1).

PaGoueit mporpammoii rpeamnosaraeTcs MpoBeIeHue KOHTPOJIbHBIX pabOT HAIlPaBJIEHHBIX HAa MPOBEPKY YPOBHS 0a30BOI MOArOTOBKHU 3HAHUIL 110
OCHOBHBIM TeMaM Kypca. [IpoMexxyTOUHBIi KOHTPOJIb 3HAHHUI OCYIIECTBIISETCS C IOMOIIBIO MPOBEPOYHBIX CAMOCTOSTENbHBIX PA0OT, TECTUPOBAHUSI.

PaGoueit mporpammoii mpeaycMOTpeHbl MOHUTOPUHTOBBIE pa0OTHI 10 CPOPMUPOBAHHOCTU MPEIMETHBIX U YHUBEPCAIbHBIX YU€OHBIX ACHCTBUMA.

C UeNbI0 CUCTEMAaTH3AIMK U KOPPEKIIMU 3HAHUH TIepe]l KOHTPOJIbHBIME paboTaMu B 5-7 Kiaccax MpOBOIATCS 0000IIAIOIINE YPOKH, YPOKU
paboThI HAJ OLITHOKAMH.



Peasmzanus padoyeii nporpaMmmsbl ocyuiecTBisiercsi ¢ nomomsbio YMK:

5 kJjacc

1. VueOnwuk non penakuueii Bunenkun H. f., XXoxos B. U., UecHokoB A. C., IIBapnoypn C. 1. Marematuka 5. — M.: Muemosuna, 2009.
2. Maremaruka. 5 xnacc. Pabouas rerpagp Ne 1, Ne 2. /B.H. Pymaunxkas.- 9-e usn., crep., M.: Muemo3una, 2011. — 88c.

6 KJacc

1. VueOnwuk non penakuuei Bunenkun H. f., XXoxos B. U., UecHokos A. C., llIBapubypa C. 1. Marematuka 5. — M.: Muemosuna, 2009.
2. Maremaruka. 6 xinacc. Pabouas rerpagp Ne 1, Ne 2. /B.H. Pymaunkas.- 9-e usn., crep., M.: Muemo3una, 2011. — 88c.

7 xkjaacc

1. VYuyebnuk nox penakuueit Maxapsrue F0.H., Munmiok H.I'., Hemxos K.U., CyBopoBa C.b. Anre6pa, 7 knacc, «I[Ipocsemenuey, 2009 r.
2. Aunreopa 7xmacc. Pabouas rerpans B aByx yactsax H.I'. Munmrok, U.C. lllnmeikoBa M: «IIpocBerenue» 2011

8 KkJacc

1. VYueOuuk oOmeobpazoBatenbhbiX. yapexaeauii / FO.H. Makaperues, H.I'. Munmiok; K.1. Hemkos, C.b. CyBoposa/; mox pen. C.A.
TensikoBckoro. -18 u3z. - M.: ITpocsemenue, 2011.

2. Anre6pa 8 knacc. Pabouast terpanp B 1Byx yactsax / H.I'. Munmiok, 1.C. lllneikoBa/ M: «IIpocsemenue» 2011

9 kJacc

1. VYueOuuk mns obmeoOpazoBaTenbHbIX. yupexaenuii / FO.H. Maxkapsrues, H.I'. Munmrok, K.M. Hemkos, C.b. CyBoposa/; mox pen. C.A.
TensikoBckoro.- 17 uza.- M.: IIpocsemenue, 2010.

2. Aunre6pa 9 knacc. Pabouas Terpanp B 1Byx yactsax / H.I'. Munmiok, W.C. lllneikoBa/ M: «IIpocBemenue» 2011

7 — 9 Kaaccnl

1. VYuyeOHuk reometpus, 7-9 mis obmeobpazoBaTenbubiX. yupexaenuii / JI. C. Atanacss, B. @. byry3os, C. b. Kagomues u ap. — M. :
[Ipoceenienue, 2006.

2. T'eomerpun 7 knacc Pabouas terpans Artanacs JI.C. M: «Ipocsemenue» 2012



TemaTn4eckoe IJIAaHUPOBaHUE

KonTpoabsn
Ne HauMeHnoBanue pa3ie/oB H TeM Kouanuectso ple MOHUTOPHMHIO-
n/n 4acoB padoThbI Bble padoThI
5)
KJ1ace
1. BBonHoe noBTOpEeHue 6 1 1
2. HatypainbHble uncia U mkaibl 13 1
3. CrnosxeHre ¥ BEIYUTAHHE HATYPATbHBIX YHCETT 21 2
4. YMHOXEHUE U IeJIeHHe HaTypallbHbIX YHCET 27 2
5. [Tmomanu 1 00BEMBI 12 1 1
6. OOBIKHOBEHHBIE APOOH 23 2
Hecstuunsie npo6u. ClioskeHre U BEIYUTaHHE
7. JECATUYHBIX ApOOei 13 1
8. YMHOXEHUE U JIeJIeHHE JECITHUHBIX Apooeit 26 2
9. WNHCcTpyMEHTBI 171 U3MEepEHUS 16 2
10. IToBTOpEHNE 10 1 1




Pe3epsn 3

204 15

6 kaacc

BBoanoe noBTopeHue ) 1
JleauMOoCTh Ymcen 19 1
CrnoxxeHue ¥ BEIYUTAHUE IPOOEH ¢ pa3HBIMHU
3HAMEHATEeSIMU 22 2
YMHOXEHUE U JIeICHHE 0OBIKHOBEHHBIX ApOOeH 31 3
OTHOIICHUS ¥ TIPOTIOPIIHH 16 2
[TonoxxuTenpHBIC M OTPUIIATEIBHBIC YUCTIA 13 1
CrnosxeHue ¥ BBIYUTaHUE TIOJIOKUTEIBHBIX U
OTPULATENIBHBIX YHCEI 11 1
YMHOKEHUE U IeJICHHE MOJIOKUTETbHBIX U
OTPULIATEIBHBIX YHCET 12 1




Pewrenne ypaBHeHui

15




10. KoopaunaTs! Ha miiockocTu 12 1

11. Hrorosoe nosTopeHue 10 1
Pe3eps 4

204 16

1. BBoaHnoe noBTopenue 4 1

2. BeipaskeHus, TOXKAECTBA, ypPABHEHMUSL. 23 2




OyHKIUU 14 1
CrerneHb ¢ HATYpaJIbHBIM ITOKa3aTEIeM 15 1
MHorousieHbl 20 2
DopMybl COKPAILIEHHOTO YMHOKEHUS 20 2
Cucremsbl TUHEHHBIX YPaBHEHUHN 16 1
[ToBTOpEHUE 6 1
Pe3epn 2

136 11




PannonansHbie 1pobu 23 2
KBanparnbie kopHU 19 2
KBanparusle ypaBHeHUS 20 2
Hepasenctpa 19 2
CreneHs C 1eNbIM [TOKa3aTeneM 10 1
IToBTOpEHME 8 1
Pe3epsn 3

136 10




KBanparuunas ¢pyHKus 22 2
YpaBHEHUS U HEPABEHCTBA C OJHOM

MepeMeHHO 14 1
VYpaBHEHUS 1 HEPABEHCTBA C IBYMS

nepeMeHHbIMHU 17 1
[Iporpeccun 15 2
DneMeHTbl KOMOMHATOPUKH U TEOPUU

BEPOSITHOCTEH 10 1
[ToBTOpEHME 21 2
Peseps 3

Bcero: 102 10




Hauanpupie TCOMETPHUUCCKUE CBEACHHUA

TpeyroabHUKH 14
[MapamnnenbHbie TPSIMbIC 9
COOTHOIICHHUSI MEK/Yy CTOPOHAMU U

yriaMH TPEyrojbHUKA 16
[ToBTOpEHME 4

50




YeThIpexyroJIbHUKH 14
ITmomans 14
ITotoOHBIE TPEYTOIBHUKH 19
OKpy»XHOCTb 17
[ToBTOpEHKE 4




68

BexkTopsl 8
Merona koopauHaT 10
CoOTHOIIEHUSI MEKY CTOPOHAMHU U

yIJilaMH TPEYroJIbHUKA. 11

CkansipHO€ MPOU3BENEHUE BEKTOPOB.




JlnvHa OKPYKHOCTH M ILIOIIAb Kpyra 12
JIBroKeHMS 8
HauansHeie cBeneHus us3

CTEPEOMETPUH 8

IToBTOpenue. Pemenue 3anau

68




Conepxxanue y4eOHOro npeamera

5 KJacc.
BBoanoe noBropenue (6 1ac)

HarypajbHble yucaa u mkajisl (13 4)

Harypanbubie uyncna. CpaBHEHHE HATYpaIbHBIX dncell.] 'eomeTprueckie GUrypsl: TOYKa, OTPE3OK, MPSIMasi, JIy4, TPEYTOJIbHUK,
MHOT'OYTOJIbHHK. [[nmuHa oTpeska. M3mepenne u nocrpoenue orpe3koB. KoopaunaTtHeiii yd. KoopanHara To4ky.

Ocnoenasn ueib: cucmemamusupoeantb U 0606u;umb ceedeHUs 0 HAmypaibHblX YUC1ax, NOJIYy4Y€HHblE 6 HAYAnIbHOU KO, 3aKpenumsb HA6bIKU

noCmpoOeRuUs U Usmeperusl ompes3Koe.

PaCI_HI/IpHIOTCSI N CUCTEMATU3HUPYIOTCA HABBIKW YTCHUSA, 3alIMCH U CPABHCHUA MHOI'O3HAYHBIX YHUCECJI, ITIOJTYUYCHHBIC YHalllTUMUCA B HadaIbHOH
HIKOJIC.

[Ipu n3ydeHnu reoMeTpuIecKoro Mareprualia OCHOBHOE BHUMAaHUE yEAETCS HaBbIKaM U3MEPEHUS U IOCTPOCHUS OTPE3KOB MPHU MOMOIIHN
JIAHEUKH.

B xone HU3YUCHUA TEMBI BBOJATCA IMOHATHA KOOPAWHATHOI'O JIy4da, CAMHUYHOIO OTPE3Ka MU KOOPAHWHATHBI TOYKH. Ha maccuse HaTypaJbHBIX
YHUCCJI HaA4YMHaACTCA q)OpMI/IPOBaHI/Ie YMGHI/Iﬁ OTMCYAaTb Ha KOOPAMHATHOM IJIy4€ 3aJaHHBIC 4YHCJIa, HA3bIBATb YHCJIO, COOTBCTCTBYIOIICC

OMpCACIICHHOMY ACJICHUIO HA KOOPAWMHATHOM JIYUC, NACTCA HArJIsIJHOC NCTOJIKOBAHUC CPABHCHUA HATypaJIbHBIX YHUCCII.

2. CiiokeHue U BBIYMTAHUE HATYPAJIBbHBIX unces (21 4)
CrnosxeHue ¥ BBIYUTaHUE HATYpaJIbHBIX YHCEJl, CBOMCTBA ClIOKeHUs. Perenne TekcToBbIX 3a7a4. YnciaoBoe BelpaxkeHue. bykBenHnoe
BBIPA)KEHUE U €r0 YUCIIOBOE 3HaueHue. Perenne TMHEHHBIX ypaBHEHUH.

OcHogHnasn Uensv: 3akpenumbv U paseuntb HABbIKU C/IOJHCERUA U 8bIUUMAHUA HAMYPATIbHBIX YUCEIL.

OTpa6aTI>IBaIOTC$I YMCHHSA CKIIAAbIBATh U BBIYUTATh MHOT'O3HAYHBIC YHCJIa (BKJHO‘I&H CJIOKHBIC CIydaHn MCPEHOCA U3 pa3pAala B paspsm),
HaBBIKH1 apI/I(I)MCTI/I‘ICCKI/IX HeﬁCTBHﬁ C OIHO-, IBY3HAYHbIMHU YUCJIaMU, HeﬁCTBHH C HYJICM.

HpO,Z[OJ'DKaCTCH pa3BUTHE YMCHI/Iﬁ peuiaTh TECKCTOBBIC 3aa1H, Tpe6y10mI/Ie MMOHMMAaHUS CMbICIIA OTHOIICHUH «OOJIBIIIE Ha», «MCHBIIC Ha».
321,[[3‘11/1 peIIaroTCAd apI/I(I)MeTI/ILIeCKI/IM CHOCO6OM, a TaKKC COCTAaBJICHUEM YHCIIOBBIX U 6YKBCHHBIX BBIpa)KeHHfI.

B »ToOil TeMe HauYMHAETC anre6pa1/1qe01<a;1 MOATOTOBKA: COCTABJICHUC 6YKBCHHBIX BBIpa)KeHI/Iﬁ 110 YCJIOBHUIO 3a/1a4, pCIICHHUC ypaBHeHPIfI Ha
OCHOBC 3aBUCUMOCTH MCXKIY KOMIIOHCHTAMU JIeNCTBUI (CJ'IO)KCHI/I}I u BBI‘{I/ITaHI/ISI). OCHOBHOC BHUMAaHUE YACTIACTCA HpOCTCﬁMHM CJIydasiMm.



3. YMHOKeHue U AeleHHe HATyPaJIbHBIX yuces (27 1)
YMHOXKEHHE U JIeNIeHHe HAaTYpalbHbIX YHCEll, CBOWCTBA yMHOKeHHUsA. Ctenens uncna. KBaapar u xy0 uucina. Pemenne TeKCTOBBIX 3a/1a4.

Ocnosnas yensv: 3aKpenums u pazeums HAGbIKU APUPMEMUUecKux Oeticmsuti ¢ HamypaibHbIMU YUCIAMU.

B Teme mponoikaeTcss oTpabOTKa aJrOPUTMOB apUPMETHUECKUX ACUCTBUNM HaJ MHOTO3HAYHBIMU 4YuciIaMu. [IpoBOIUTCS LieneHanpaBiIeHHOE
pa3BUTHE U 3aKPEIICHUE HaBBIKOB YMHOKEHHUS M JICJIEHUS HAaTypaJlbHbIX YHUCEI, B TOM YHUCIIE U B TE€X CIy4yasiX, KOrJa OJAUH U3 KOMIOHEHTOB PaBEH
HyJI0 uiad eauHuie. [locTossHHOe BHUMaHME YAENSETCS YCTHBIM BBIYHUCICHHUSM ( B YaCTHOCTH, YMHOXEHHUIO M JAEJICHHUIO JBY3HAUHOI'O YMCa Ha
OJIHO3HAYHOE). YMEHUE BBINIOJIHATD JIEJIEHUE C OCTATKOM JIOJDKHO OBITH OTpabOTaHO JI0 HAaBbIKA, TaK KaK M0J00HbIE AEHCTBUS B JabHEHIIIEM NIPUAETCS
BBINIOJIHATh YCTHO, HAallpUMeEp, MpU MCKIIOYEHHWU LEJNONM YacTu ApoOHOro uucia. PernieHne KOMILJIEKCHBIX NPUMEPOB Ha BcCe JEUCTBUSA C
MHOTO3HAaYHBIMHU YHCIIAMU M103BOJISIET 3aKPENUTh YMEHHE YCTaHABIMBATh IPABUIILHBIN MOPSIIOK A€HCTBUI.

BBonuTcs noHsATHe cTenenu (c HaTypalbHBIM MOKa3aTelleM), KBaapaTa 1 Kyoa uucina. [Iponomxaercsa padota no ¢popMHUPOBAHHIO HABBIKOB
pelIeHNs ypaBHEHUN Ha OCHOBE 3aBUCUMOCTH MEX]ly KOMIIOHEHTaMH.

Pa3BuBaroTcs yMeHUs peniaTh TEKCTOBBIE 3ajau, TpeOyrollue MOHUMAaHMs CMbICIa OTHOIIEHUN «MEHbIIE By», «OOJbIIE B», a TAaKXKe 3a7aud Ha
W3BECTHBIE YYAIIMMCS 3aBUCUMOCTH MEX]Ty BEJINYMHAMU (CKOPOCTHIO, BpEMEHEM U MPOHMIEHHBIM MYTEM; LIEHOH, KOJIMYECTBOM U CTOMMOCTBIO TOBapa
u Jp.). 3agaun pemarorcs apupmMerudeckuMm crnocodoM. [Ipu pemieHuu ¢ MOMOUIBI0 COCTABIIEHHS YpaBHEHHUS TaK Ha3bIBA€MbIX 3ajady Ha 4YacTu
y4alniiecsl BIIEpBble BCTPEYAIOTCS C YPaBHEHUSMHU, B JIEBYIO YAaCTh KOTOPBIX HEM3BECTHOE BXOJUT JBaXbl. PereHuro Takux 3ajgad MpemecTBYIOT
peoOpa30BaHMs COOTBETCTBYIOIINUX OYKBEHHBIX BbIPaXKEHHI.

4. Ilnomaau u 00bemsbl (12 )
®opwmyna. Beraucienus mo hopmynam. [psmoyronsnuk. [nomane npsmoyronsauka. Equauiel usmepenus miomasei. [IpsmoyronsHbrit
napajuienenunea. O6beM NpsAMOYrobHOTO Mapajuieenunea.

OcHosHas uenn. pacuupumas npedcmagﬂeyuﬂ yuawuxcs 06 USMEPERUU ceOMeEMPUUECKUX BE/IUHUR HA npUMepe 6bIYUCTIEHU nzzou;adezi u 06veMos
u cucmemamusupoeams U38eCniHble UM cBe0eHUs 0 eduﬂuuax U3IMeperUuA.

[Ipu u3ydenun TeMbl ydamuecs: BcTpedaroTes ¢ popmynamu. HaBbiku BerunciaeHus o ¢popmysiaaMm oTpadaThIBAIOTCS MPU PELICHUH
reOMETPUUYECKUX U TEKCTOBBIX 3aj1au.

3HaYnTENLHOS BHUMAHNE YACTACTCA CI)OpMPIpOBaHI/II-O 3HAHUM OCHOBHBIX SJIMHUIL HU3MCEPCHHUA U YMCHUIO HepeﬁTH OT OAHUX CAUHUII K IPYI'UM B
COOTBCTCTBUH C YCJIOBUCM 3aJIavU. OTH 3HaHUA B JanbHEeNIeM [IIHAPOKO UCIIOJIB3YHOTCS IIPU U3YUCHUU IIPEAMETOB €CTECCTBCHHO -HAYYHOT'O ITUKIJIA.

OCYH_IGCTBJ'IHCTCH 3HAaKOMCTBO C Ky6OM U IPpAMO YT OJIBHBIM APAJUICIICIIUIICIOM, Ha TPUMEPEC BBIYUCIICHUS 00BEMOB pacuiupArOTCAa U
CUCTCMATU3UPYIOTCS CBEACHUA O CIMHUILIAX U3MCPCHUA.

5. O0bIKHOBEeHHBbIE 1poOH (23 u)
OxpyxHocTh U Kpyr. OObIkHOBeHHasi JpoOb. OcHOBHBIE 3amaun Ha Apoou. CpaBHeHue apoOeit. [IpaBuibHBIE U HEMpaBUIbHBIC APOOH.

CnoxxeHue U BRIYUTaHHE IlpO6CI>i C OAMHAKOBBIMH 3HAMCHATCIISIMHU.

OcHoeHas yenv: No3HAKOMUMb YUAUWUXCSL C NOHAMUeM 0podu 8 obveme, 00CMAMOYHOM O/ 6e0eHUs. 0eCAMUUHBIX OpoDell.



B nmaHHOI TeMme M3YydYaroTcsl CBEJCHHS O APOOHBIX YHCIaX, HEOOXOTUMBIC JJIs BBEICHUS NECATHYHBIX Apober. Cpenu GopMUPYEMBIX yMEHUH
OCHOBHOE BHHMAaHHE JOJDKHO OBITh NPUBIICYCHO K CPaBHEHHWIO ApoOell C OJMHAKOBBHIMU 3HAMEHATESMHU, K BBIJCICHUIO IEJION YacTH 4HuClia U
MIPEJICTABICHUIO CMEIIAaHHOTO 4YHCIia B BHJE HEMpaBWIbHOW apoOu. C MOHMMAaHUEM CMBICIA JPOOM CBsI3aHBl TPU OCHOBHBIC 3a7add Ha JPOOH,
OCO3HAHHOTO PEIICHHS KOTOPHIX BAXXHO JOOUTHCS OT YUAIIUXCS.

6. decaTuunbie apodu. CiaoxxeHue U BbIYMTAHHUE IeCATHYHBIX aApoodeii (13 )

Hecsituunas 1poo6b. CpaBHEHUE, OKPYTIICHUE, CIIOKCHHUE U BRIYUTAHUE JECSITHYHBIX ApoOeii. Pemenre TeKCTOBBIX 3a1ad.

OcHosnaa uenv: 6vlpabomams YMEHUs YUMAmv, 3ANUCLIBAMb, CPAGHUBAMb, OKPY2IAmMb OeciamuyHbvle OpoOU, 6bINOJHAMbL CIONCEHUe U
8bIYUMAHUE 0eCAMUYHBIX OPOOEL.

[Ipu BBenEHME ECATUUHBIX ApOoOeil BaXKHO JOOUTHCSA TOTO, UTOOBI y yyamuxcst ¢hOpMHPOBAIOCH YETKOE MPEACTABICHUE O JECSITUUHBIX pa3psiiax
paccMaTpuBaeMbIX 4YMCEJ, YMEHHE YUTaTh, 3allChIBaTh, CPAaBHUBATH JAeciATU4YHbIe ApooOu. IlomyepkuBas cXOJICTBO AEUCTBUN Haja AECATUYHBIMU
Opo0sIMM ¢ JEMCTBUSMM HaJl HAaTypaJbHBIMU YHCIAMH, OTMEYAETCs, YTO CJIOKEHHE NECATHYHBIX ApOoOei MOAUYMHSAETCS NEPEMECTUTENbHOMY U
COYETATEIILHOMY 3aKOHAaM.

OHpeHeHeHHoe BHUMAHHUC YACTACTCA PCIICHUIO TCKCTOBBIX 3aJa4d Ha CJIOXCHHWE W BBIYMTAHUC, TAHHBIC B KOTOPBIX BBIPAKCHBI ACCATUYHBIMU
TPOOSMH.

[Ipn wm3ydeHuwm orepanuyd OKPYIJICHHS YHCIAa BBOJUTCS HOBOE TOHATHE — «IPUOIMKEHHOE 3HAYCHHE YHCIIa», OTpabaThIBAIOTCS HABBIKU
OKPYIJICHHS ACCITHYHBIX IPOOCH /10 3aJaHHOTO JCCITHYHOTO pa3psia.

7. YMHOKeHHe U JleJIeHne NeCATUYHBIX apodeii (26 1)
YMHOXEHUE U AeTIeHNUEe IeCATUYHBIX Apooeit. CpenHee apuMeTHiaeckoe HECKOJIBKUX Yhces. PereHre TeKCTOBBIX 3a/1ad.

OcHosHasn yenwv: 8vipabomamov yMeHUe YMHONICAMb U Oelumb O0ecsamuynvle 0poouU, BbINOJIHAMb 3A0AHUS HA 8Ce OeliCmBUs ¢ HAMYPATbHbIMU
yucaaMU U OeCAMUYHbIMU OPOOSMU.

OCcHOBHOE BHUMaHHE IIPUBJICKACTCA K aHFOpHTMquCKOﬁ CTOPOHE pacCMaTpuBaCMbIX BOIIPOCOB. Ha HecnoxHBIX InmpuMepax OTpa6aTBIBaeTCH
IIpaBUJIO IMOCTAaHOBKH 3aIsITON B pPEIYILTATE ﬂeﬁCTBHH. KpOMe TOIro, MIpOOOJIKACTCA PCHICHHE TCEKCTOBBIX 3adad C JaHHBIMH, BbIpa)KCHHBIMU
AJCCATUYHBIMUA I[pO6$IMI/I. BBoauTcs noustue CpEaHCro apI/I(bMeTI/ILIeCKOFO HECKOJIBKHMX YHCCII.

HOCKOHLKy B HaHHOﬁ TEMC 3aBCPIIACTCA (I)OpMI/IpOBaHI/Ie HAaBBIKOB ﬂeﬁCTBHﬁ C ACCATHUYHBIMU ,Z[p06${MI/I, CJICAYCT MPOBCPUTH IMPOYHOCTb U B
cJIydac HCO6XOI[I/IMOCTI/I OpraHn30BaTb HUX z[opa60TI<y. HaBbIkM BBITIOTHEHUS apHQ)MeTI/I‘IGCKI/IX JIEHUCTBUM C JIECITUIHBIMHU I[pO6$IMI/I OTpa6aTBIBaIOTCH
TaK¥KC ITPHU BBIYUCIICHUHA 3HAYEHHUH YHCIOBBIX BLIpa)KeHHﬁ, PCUICHHNU TCKCTOBLIX 3a/la4 U HpOCTGﬁIHHX ypaBHeHHﬁ.

8. UHcTpyMeHTHI A1 BhIYMCICHUA B n3Mepennit (16 1)
HauanbHble cBeJleHHs O BBIUMCIIECHUSAX Ha KaiubKysasTope. [Iporentsl. OCHOBHBIE 331a4M Ha MPOLEHTHI. [IpruMeps! Tabnui U fuarpamMm. Yrod.

Bennuuna (rpagycHas mepa) yria. YepTexHslil TpeyroyisHuk. M3mepenue yrinos. [loctpoenue yria 3ajaHHOMN BETUUNHBI.

Ocnoenas ueinb: C¢0pMUpO€CZMb YMeERUA peulamo npocmezlmue 3a0auu Ha npoyermaosl, 6blNOJIHAMb USMEPEHUE U NOCMPOEHUE )2]l086.



Baxwuo Bblpa60TaTB COACPIKATCIIbHOC NIOHMMAHUC Y YHallIUXCA CMbBICIIA TCPMUHA «IIPOLCHT». Ha »t10it ocHOBE OHH JOJDKHBI HAYYUTHCS pCHIATH
TpU BHJA 3aJa4 Ha HOPOUCHTHI: HAXOJUTH HCECKOJIBKO ITPOLHCHTOB OT KaKo-111n00 BCJIIMYMHBI, HAXOJUTb YHCIIO, €CJIIM HU3BCCTHO HECKOJIBKO €TI0
IMPOLUCHTOB; HAXOAUTb, CKOJIBKO IMMPOLUCHTOB OJJHO YHUCJIO COCTABJIACT OT APYTrOro.

[Iponomkaercs paboTa MO pPacmoO3HABaHUIO U W300paKEHHIO reoMeTpuueckux ¢uryp. BakHo yzaenuts BHUMaHHE (OPMHPOBAHUIO YMEHHN
MIPOBOJIUTH U3MEPEHHE U TOCTPOCHHE YIIIOB.

Kpyroseie auarpaMMbl JaroT MPEACTaBICHUE YYallUMCS O HarjsHOM U300pa)KEHUU OT/AEIbHBIX COCTABHBIX YacTel KakoW-HUOY/b BeJIUYUHBL B
YOPaXHEHUSIX CIIEeyeT HIMPOKO UCIOIb30BaTh CTATUCTUUECKUN MaTepuall, MyOIMKyeMbli B Ta3eTax U KypHaiax.

9. [loBTOpenue. Pemenue 3agau (10 1)

TpeGoBaHus K YPOBHIO MOATOTOBKH 00Y4YaKOIIUXCS
B pezynomame usyuenus mamemamuku yueHuUK 0014CeN:

3namuv/nonumame

e [lonsTHe HaTypallbHOTO YKcIa, HU(PBI, AECATUYHON 3aMKUCH YHCIIa, KIACCOB U pa3psaoB.

e  JleiiCTBUIA CIIOKEHHS M BBIYMTAHHU S, KOMIIOHEHTHI TPU CJIOKEHUH U BBIYUTAHUH, AITOPUTM apu(PMETUUECKUX ACHUCTBUN HAJL MHOTO3HAYHBIMU
YHCIIaMU.

o JlelicTBUSA YMHOXEHUS U JENICHUS, TIOPSAOK BBHIIIOJHEHUS ACHCTBUI (B TOM YHCIIe, KOTJa B BBIPA)KEHUHU €CTh KBaApaThl U KyObl YHCEl),
TabJIMIy YMHOKEHHUS, KOMIOHEHTHl YMHOXEHUS U JICJIEHUS, CBOIICTBA YMHOKEHUS U JIEJICHUS HaTypaJbHbBIX YHCEIL.

e  @opmynbl: yTH, IUIONIAN IPSIMOYTOJIbHUKA, KBaJIpaTa, TPEyroibHUKa, 00beMa IpsIMOYroJIbHOTO Napajuienenunesaa, kyoa. Eaunuibt
H3MEpEeHUsl.

e Jlonu, 0OBIKHOBEHHOM Jpo0OU, YMCIUTENS U 3HaMeHaTens qpoou. [IpaBuio cpaBHeHus apoOeit.

o JlecaTuuHyro Ipo0b, €ro Meol U APOOHOM YacTH, IPABUIIO CPABHEHUS JACCATUYHBIX JIPOOCH, MPABUIIO CIIOKCHUS U BEIYUTAHUS JTCCATHIHBIX
npo0ei,

e [IpaBwmiio cpaBHEHUA ACCATUYHBIX ApoOeil no paspanam. [IpaBuno okpyrieHus ducedn,

e [IpaBuno yMHOXEHUS JABYX JECATHYHBIX APOOEi, TPaBUIIO IEICHUS YUCIIa HA AECATUYHYIO APOOb,CBONCTBA YMHOKECHHUS U ACTICHUS
JECATUYHBIX APOOCH.

e [IporeHT, mpaBuiIO NIEPEBOAA NECATUYHOMN APOOH B MPOIEHTHI K HA0OOPOT.

e [lonsTHe yria u ero AMEMEHTOB, 0003HAYEHUE YTIIOB, BUJIbI YTJIOB, MOHSATHE OMCCEKTPUCHI YTa.
e lI3MepuTenbHblE HHCTPYMEHTBI.

e  ANTrOopuUTM MOCTPOCHUS KPYTOBBIX AUArPAMM.

YMmerh:

° BrinoaHsTh apI/I(I)MCTI/I‘{eCKI/IC JIeNCTBHSA C HaTypaJIbHbBIMU YHCJIAMU.
° BrInoaHsTh apI/I(I)MCTI/I‘{eCKI/IC JIENCTBHUS C O0OBIKHOBEHHBIMU I[p06HMI/I.



BeimosHsATs apudmMeTnyeckue NeHCTBUS C IECATUIHBIMU APOOSIMHU.

Pemrate TeKCTOBEIC 3a4a4H .

BEITIOJTHATE M3MEpPEHHS TEOMETPUICCKUX BEIMUUH M HAXOIUTh UX JJTUHY, TUIOMIA/lb, 00BEM.

N3MepAaTh U CTPOUTH YIJIbI.

PemaTe npocTeie 3a1a4n Ha MPOLICHTHI.

Pemate ypaBHEHHSI HA OCHOBE 3aBUCUMOCTH MEKIy KOMIIOHEHTAMHU JICVCTBUIA.

Hcnons30BatTh NproOpETEHHBIC 3HAHMS U YMEHUS B MPAKTUYECKOM  JIEATEIbHOCTH M MTOBCEIHEBHOM KHU3HH.

6 kiacc.
Coneprxanue y4eOHOro npeamera

BBoanoe noBropenue (6 1ac)

1. Hdeaumocthb yuce. (19 u)
Henurenu u kpatHsie. [Ipuznaku nenmumoctu Ha 10, Ha 5, v Ha 2. [Ipu3Haku nenumocty Ha 9 u Ha 3. [IpocThie U cocTaBHbIE yncia. Pa3noxenne
Ha MpocThie MHOKHUTEU. Hanbonpmmii 00muii nenurens, Bzaumuo npocteie uncna. Haumensiee obmiee KpaTHoe.

Ocnoenasn Ueib: 3asepuiuntb Usydernue HamypajilbHblx Yucel, n0020Mo6UmMb OCHOBY 07151 0CBO€EHUsL OelCMBUN C OObIKHOBEHHBIMU 0])06)1]1/11/!

B maHHOW Teme 3aBepLIaeTCsl M3yYE€HUE BOIPOCOB, CBSI3aHHBIX C HATypalbHBIMU uuciaMd. OCHOBHOE€ BHUMAaHHUE AOJDKHO OBITH YAEIEHO
3HAKOMCTBY C MOHSITUSIMH «IEIUTENb» U «KPAaTHOE», KOTOPbIE HAXOAST MPUMEHEHHE MPU COKpaIlleHUU OOBIKHOBEHHBIX IpOOEil M MpH UX MPUBEACHUN
K 00leMy 3HaMeHaTelN0. YTPaKHEeHHs MOJIE3HO BBIMOJIHATH C OTIOPON Ha TabIUIly YMHOKEHHS IpAMbIM noa0opoM. [loHsaTus «Hanbonpumii oo
JIeNUTENb)» U «HauMEHbIIee 0011ee KpaTHOE» BMECTE C allTOPUTMAMM UX HaXOXKJCHHSI MOKHO HE pacCMaTpUBATh.

OmnpeneneHHoe BHUMaHUE YAEISETCS 3HAKOMCTBY C MpPU3HAKaAMH JEIUMOCTH, MOHATUSM MPOCTOTO U cocTaBHOro yucen. [Ipu ux uzyueHuu
1enecoodpa3zHo GopMUpPOBATH YMEHUS IPOBOAUTH IPOCTEHIIINE YMO3AKIIIOUEHUS, 000CHOBBIBAsI CBOU JICHCTBUS CChIJIKAMU Ha ONPEIEICHNE, TPABUIIO.

VYyanuecst J0JKHBI YMETh Pa3JIoOKUTh YUCIIO Ha MHOKUTENW. HanpuMep, OHU JOJDKHBI IOHUMATh, 4TO 36 =6 * 6 =4 ¢ 9, Bonpoc 0 pa3inoKeHu 1
4yclia Ha MPOCThIE MHOXKHUTENN HEe OTHOCUTCS K UUCITY 00s3aTeIbHBIX.

2. ChoxeHue U BbIYUTaHUe Apo0eli ¢ pa3HbIMHM 3HAMEHATeIsIMU. (22 1)
OcHoBHoe cBoiicTBO Apodu. Cokpanienue npobeit. [lpusenenue apobeii k oOmiemy 3Hamenarento. CpaBHEHUE, CIOKEHHE U BRIUMTaHUE ApoOel ¢
pa3HbIMU 3HamMeHaTensIMU. ClI05KeHHe U BBIYUTAHUE CMEIIaHHBIX YHUCEIL.

Ocnoenas yens: gvipabomams npoyHvle HABLIKU NPEOOPA308aHUS OPOOE, CIONHCEHUSL U BbIYUMAHUAL.

OnHUM U3 BaXXHEWIIMX PE3y/lbTaTOB O0YYEHUs SIBISETCS YCBOEHHE OCHOBHOTO CBOWMCTBA APOOH, MPUMEHSEMOTo Ul MpeoOpa3zoBaHus IpoOei:
COKpaIlleHus], PUBE/ICHUs] K HOBOMY 3HaMmeHatemo. [Ipu stoM pexoMenayercs minarath mMatepuan 0e3 omnopsl Ha noHsTus HOJ[ m HOK. Ymenune
IPUBOAUTH APOOH K 00IIeMy 3HAMEHATEIIO MCIIONb3YyeTCs M1l CpaBHEHUsI JpoOeit.

HpI/I pPaccMOTpCHUN JEeNCTBUI C IlpO6$IMI/I HCTIOJIB3YIOTCA IIpaBHJIa CIIOKCHUSA U BbIYUTAHUA I[pOGGﬁ C OAWMHAKOBBIMHU 3HAMCHATCIIAIMU, INOHATHC
CMEIIIaHHOTO 4Kcia. BaxxHo O6paTI/ITB BHUMAaHUC Ha cnyqaﬁ BbIYHUTAHUA ,[[pOGI/I U3 1eJIoro uucia. UTo KacaeTcs CIO0KEHMS U BRIYUTAHUS CMEIIaHHBIX



YyuCcell, KOTOPbIE HE HAaXOJAT aKTUBHOIO NMPUMEHEHUS B MOCIEAYIOIIEM M3YYEHUH Kypca, TO y4JalllHUecs JOJDKHBI JIMIIb NOJYYUTh IPEACTABICHHUE O
MPUHIUITMAIEHOW BO3MOKHOCTH BBIMIOJIHEHUS TAKUX JICUCTBUM.

3. YMHOXkeHMe U JejieHHe 00bIKHOBEHHBIX apoodei. (31 1)
Ymuoxenue apobeit. Haxoxaenue npodu ot uncna. [I[pumMeHeHne pacipeaenuTeIbHOTO CBOMCTBA YMHOXKEHUs. B3anMHo oOpaTHbIe Yrca.

Henenne. Haxoxaenue uncina o ero qpo6u. J[poOHbIe BeIpakeHUSI.

Ocnognasn yenv: 6bipabomams NPOUHbLE HAGLIKU aAPUDMemMUIecKux 0eticmsuti ¢ 0ObIKHOBEHHbIMU OPOOSMU U PeUuleHUsi OCHOBHBIX 3a0ay HA
opoou.

B aT0if Teme 3aBepimiaercs paboTta Hal GOpPMHUPOBAHUEM HABBIKOB apU(PMETHUECKHUX JIEHCTBHI C OOBIKHOBEHHBIMHU JIpoOsMu. HaBbIKM JTOTHKHBI
OBITh JJOCTaTOYHO MPOYHBIMH, YTOOBI YYalllMecsi HE WCIBITHIBAIM 3aTPYyIHEHUN B BBIYUCIICHUSAX C PAMOHAIBHBIMHU UYUCIAMM, YTOOBI aJTOPUTMBI
JNEeUCTBUM ¢ OOBIKHOBEHHBIMH JPOOSIMH MOTJIM CTaTh B JaJIbHEUIIEM OTIOPOH .Tisi (POPMUPOBAHUS YMEHUHN BBIMIOJIHATE JEUCTBUSA C aNreOpandecKum 1
TPOOSMH.

Pacmmpenune annapara neficTBuil ¢ 1poOsSMU TO3BOJISIET peliaTh TEKCTOBBIE 3a/1a4l, B KOTOPBIX TpeOyeTcsl HalTu Apo0b OT YyKcia UK YUCIIO 10
JAHHOMY 3HAUY€HUIO €ro JpoOU, BHIMOIHSS COOTBETCTBEHHO YMHOKEHUE W JIeJIeHUE Ha Jpo0b.

4. OrtHowmenus u nponopuuu. (16 4)
Otnomenus. [Tpormopuuu. [Ipsmas u oOpaTHas mponoplHOHaIbHBIE 3aBUCUMOCTH. MacimTab. [[inHa OKpy>KHOCTH U TUIomaas kpyra. [lap.

Ocnoenas yenv: cghopmuposams NOHAMU NPONOPYUU, NPAMOU U 0OPAMHOU NPONOPYUOHATLHOCU 8ETUYUH.

Heob6xonumo, uToObl ydamiuecs: yCBOUINM OCHOBHOE CBOMCTBO MPOMOPIMH, TaK KaK OHO HAXOJIUT MPUMEHEHHUE Ha YpOKaX MaTeMaTHUKH, XUMUH,
¢uzuku. B yacTHOCTH, 1OCTaTOYHOE BHUMAHHE JIOJIKHO OBITH YAEJIEHO PEUICHHUIO C TOMOIIBIO MPOMOPIUY 3a]a4 Ha MPOIIEHTHI.

[TonsiTHs O MpsSIMOM M OOPaTHOM MPOMOPLMOHATBHOCTSIX BETUYMH MOXHO cHOpPMHUPOBATH Kak 000OIIEHHE HECKOJIbKUX KOHKPETHBIX NMPUMEPOB,
MOAYEPKHYB MPH 3TOM MPAKTUYECKYIO 3HAUUMOCTh 3TUX MOHSATHH, BO3MOXHOCTh UX IPUMEHEHHUS JUIS YIIPOILLIEHHUS PEIIEHUS] COOTBETCTBYIOIINX 3a]1au.

B nmaHHO¥ TeMe AAar0TCs MPEACTaBICHHS O JUIMHE OKPY>KHOCTH U TIomaau kpyra. CooTBeTCTBYIONHE (GOPMYIIBI K 0053aTeIbHOMY MaTepuaiy He
oTHOCsATCS. PaccMoTpenue reomeTpuyeckux (GUryp 3aBepiiaercs 3HaKOMCTBOM C IIAPOM.

5. IlosoxurenbHble H OTPULATEIbHBIE YHCA. (13 4)

Koopaunats! Ha nipsimoil. [IpoTuBonoioxkusie uncia. Moayns uncina. CpaBHeHHue uncell. M3MeHeHne BelnuurH.

Ocnosnasn uens: pacutupumos npe()cmasﬂeﬂuﬂ yuawuxcsa o wucjie nymem 66e0eHUs ompuyamelbHblX YUcel.

]_IeJ'IeCOO6pa3HOCTB BBCACHUS OTPHULATCIIBHBIX YUCCIT TOKA3bIBACTCA HA COACPIKATCIIbHBIX ITPUMCEpPAX. Yyamuecs T0JLKHBI Hay4YUTLCA I/I306pa)KaTB
TMOJIOKUTCIIBHBIC 1 OTPUHATCIIBHBIC YHUCJIa HA KOOpHHHaTHOﬁ HpHMOﬁ, C TeM 4TOOBI OHA MOTrJja CIIYKUTb HarIsaHOM OCHOBOM IJIA MpaBUJI CPaAaBHCHUA
YHUCCII, CJIOXKCHUSA U BBIYUTAHUSA YUCCIT, pACCMATPHUBACMBIX B CJ'ICI[Y[OH_ICI\/'I TEMC.



CrieruanbHOE BHUMAaHUE JIOJDKHO OBITH Y/ICJICHO YCBOCHUIO BBOJMUMOTO 37€Ch MOHSATHS MOJYNS YMclia, MPOYHOE 3HAHHE KOTOPOTO HEOOXO0IUMO
it GopMUpPOBAHUS YMEHHS CPAaBHHUBATH OTPUIATEIILHBIC YMCIA, 4 B JATBHEHUIEM JJIsi OBIAJACHHUS U AITOPUTMAMHU apu(PMETUYCCKUX ACUCTBHMA C
MOJIOKUTEIbHBIMUA U OTPULIATEIIbHBIMU YU CIIAMHU.

6. ChoxeHre U BbIYUTAHUE MOJI0KNTEIbHBIX U OTPULIATEIBHBIX unces. (11 1)
CrnoxeHue 4ucesl ¢ TOMOIIBI0 KOOPAUHATHOM npsiMoi. CiokeHre oTpHuIaTeNIbHbIX yncel. CloKeHne Yucen ¢ pa3HbIMU 3HakaMu. Beruntanue.

Ocnoenasn ueiib: ebzpa6omamb NPOYHbIE HABBIKU CIONCEHUS U BbIYUMARUA NOJOHCUMENIBHbLX U OMPUYAMENTbHBIX YUCEIL.

I[eﬁCTBHﬂ C OTpULATCIbHBIMU YHCIaMU BBOIATCA Ha OCHOBC HpCIICTaBJICHI/Iﬁ 00 HM3MEHECHHU BEJIMYMH: CJIOKCHHE W BBEIYUTAHUE YHCEI
HUIUTIOCTPUPYECTCA COOTBCTCTBYIOIIMMU TMEPEMEIMICHUAMU TOYCK YHCJIOBOM OCH. HpI/I HN3Y4YCHHUU I[aHHOﬁ TEMBI LECJICHAIIPABJICHHO OTpa6aTI)IBaIOTC$[
AJITOPUTMBI CJIOKCHHA U BBIYUTAHUS ITPH BBIIIOJIHCHHUHN )IGI\/'ICTBI/II\/'I C IICJIBIMHU U I[pO6HBIMI/I qHucJiaMu.

7. YMHOXeHHUe M [eJIeHHe NMOJ0KUTeJbHbIX U OTPUIATEIbHBIX Ynces. (12 1)
YmHoxkeHue. Jlenenue. PanmonaneHble uncna. CBoiicTBa IEHCTBUM ¢ pallMOHATIbHBIMU YHCIaMH.

Ocnoenasn ueib: eblpa6omamb NPOYHblIE HABLIKU apuquemuquKux oeticmeuil ¢ NOJIONCUMENbHbIMU U ompuyamelbHbIMU YUCIAMU.

Hasreixn YMHOKCHUA U ACJICHUA IMMOJOXUTCIIBHBIX U OTPUIATCIIBHBIX YHUCCIT OTpa6aTI)IBaI-OTC$[ CHadaJia IMpu BBIMIOJIHEHUHN OTACIIBHBIX }ICI\;ICTBHI;'I, a
34TEM B COUCTAaHUU C HABBIKAMU CJIOKCHUA U BbIYUTAHHWA ITPU BBIYUCICHUA 3HAYCHHH YMCIIOBBIX BBIpa)KeHHfI.

[Ipn m3ydeHun naHHOI TEMBI ydaliuecsl JOJKHBI YCBOUTH, YTO Ui OOpaleHusi OOBIKHOBEHHOW JpOOM B AECATUYHYIO JIOCTATOYHO Pa3/IEiHTh
YHUCIUTENb Ha 3HAMEHaTeNb. B KakJIOM KOHKPETHOM Cllyyae OHM JIOJDKHBI 3HAaTh, B KaKyl0 JECSITHUHYIO ApoOb oOpamiaercst JaHHas OObIKHOBEHHAs
Ipo0b — KOHEYHYIO WM OecKOHE4YHYro. [Ipum 3TOM HeoO0s3aTeNbHO aKIEHTUPOBATh BHUMAaHHUE Ha TOM, YTO OECKOHEYHas ACCATHYHAs APOoOb
OKa3bIBACTCSI TIEPUOTUICCKON. YUaluecs JOJKHBI 3HATh IPEICTABIICHUE B BUJIE IECATUYHOM ApoOU TakuX ApoOei, kak Y2, V4, 1/5, 1/20.

8. Pemenne ypaBHenwuii. (15 4)
Packpeitue ckobok. Koaddumument. [lomooHbIe cnaraemelie. Perenue ypaBHEHHIA.

OcHoenas yenvb: no02omosums yuawuxcs K 8bINOIHEHUI0 NPeodPa308aHULL 8bIPANHCEHUL, PEUIeHUI0 YPAGHEHULL.

Hp606paSOBaHI/I$I 6YKBCHHHX BBIpa)KeHI/Iﬁ IIYTEM PACKPBITUA CKOOOK H IMPpUBCACHUA HOI[O6HBIX cjiara€MbIX OTpa6aTBIBaIOTC$I B TOM CTCIICHHU, B
KOTOpOﬁ OHH HCO6XOI[I/IMBI JJI pCIICHUA HECIIOKHBIX ypaBHeHHﬁ.

Benenue apI/I(I)MCTI/I‘{CCKI/IX HeﬁCTBHﬁ HaJa OTpULATCIIbHBIMHU YUCIaMHU ITO3BOJISICT O3HAKOMUTD YUAlIUXCA C O6H_II/IMI/I npueMamMu pClICHUA
JIMHEWHBIX ypaBHeHI/Iﬁ C OOJHUM HCHU3BCCTHBIM.

9. Koopaunarsel Ha muiockocTu. (12 v)
[Tepnennukynsapusie npsameie. [lapamiensusie npsambie. KoopannatHas miockocts. Ctondvarsie auarpaMmel. ['padukm.

Ocnoenas Ueinb: NO3HAKOMUMb YHUAUWUXCA C l’lp}ZMO)/ZOJZbHOIZ cucmemou Koopc)uHam Ha niockocmu

VYyanuecs J0KHBI HAaY4YUTHCA pacCliO3HABAThL U 1/1306pa>1<aTL MNEPNCHAUKYIAPHBIC U MAapaJlJICIIbHBIC IIPAMBIC. OCHOBHOEG BHUMAaHUE CJICOYCT



YIEIUTH OTPAOOTKE HABBIKOB MX MIOCTPOCHUS C MOMOIIBIO JIMHEHKU U YTOJIbHUKA, HE TPeOys BOCIIPOU3BEICHHUS TOUHBIX OTPEACICHUN.

IoBTOpeHue u pemenue 3agay. (10 u)

TpeGoBaHus K YPOBHIO MOATOTOBKH 00Y4YAKOIIHUXCS

Bpe3yﬂbmame U3YHUERUA MAMEMAMUKU YUECHUK 00/1JICeH:

3namov/nonumamas

OTIpe/ieNIeHNe KPaTHOTO U JISNTUTENsT HATypallbHOTO YHCIIa
MIPU3HAKHU JEIMMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10
OTIpeIeNIEHUE TPOCTHIX U COCTABHBIX YHCEI
oTIpeieNieHne HanOoJIbIIero 00IIeTo MeTUTeNs, HAMMEHBIIEro OOIIEro KPaTHOTO M B3aMMHO MTPOCTHIX YHCEI
OCHOBHO€ CBOWCTBO J1po0Ou
QIITOPUTM IpUBEEHUS ApoOeit K 001ieMy 3HaMeHaTelto
TIpaBHJIa CPABHEHUS, CJIOKECHHUS, BBIYUTAHUS IpoOei ¢ pa3HBIMU 3HAMEHATEIISIMH, CII0KECHHUS M BRIYUTAHUS CMEIIaHHBIX YHCEI
MpaBUJIa U CBOMCTBA YMHOXEHUS ApoOU Ha HAaTypaIbHOE YHCIIO, ABYX Ipo0eit
MIpaBHJIa HAXOXKJICHHUS POOH OT YMCIIa M YKciia 1Mo ero Apo0ou
OTIpeieNIeHNe B3aMHO OOpPATHBIX YHCEI
oIpeieNieHue MPONOPIHH, YWICHOB IPONOPLUU, OCHOBHOE CBOMCTBO IPONIOPLUHU
OIpeieNIeHus MPSMO NPOIOPLHUOHATIBHBIX U 00PAaTHO MPONOPLUOHATIBHBIX BEIUYHH
(bopMyIbI TSl HAX0XKIEHUS JUIMHBI OKPYKHOCTH M IUIOIIAIN Kpyra.
IIPaBUJIA CJIOKEHUS OTPULIATENIBHBIX YMCET U YMCEN C Pa3HBIMU 3HaKaMU
IIPABUJIO YMHOKEHHSI IBYX YMCEJ C Pa3HbIMHU 3HAKAMHU U JIBYX OTPHULIATEIIbHBIX YUCEI
IIPABUJIO JEJICHUS OTPULIATEJILHOTO YMCIIa HA OTPULIATENIbHOE U IPABHIIO JEJICHUS YKMCENl, UMEIOIIUX PA3HbIE 3HAKH
IIPaBUJIA PACKPBITHA CKOOOK, ONpeieieHne MOA00HBIX CllaraéMbIX
QJITOPUTM PELICHHUs JINHEHHbBIX YpaBHEHU I
oIpeieieHne KOOPJMHATHON TIOCKOCTH, Ocel a0CIice U OpiuHaT

Ymemo

HAaXOJUTh HANOOJIBIINI OOLIMI IeUTEh U HAaUMEHbIIIee o011ee KpaTHOe IBYX U 0oJiee Ynced.
COKpamiarh 1poou

CpaBHUBATh, CKJIA/IbIBATh, BBIYUTATh IPOOU C pa3HBIMU 3HAMEHATEISIMU

CKJIaJIbIBaTh M BHIYUTATh CMEIIaHHBIC YUCIIA

YMHOAaTh Ip00b Ha HATypaJlbHOE YKMCIIO U IpoOb Ha JIpo0b

BBITOJIHAT JIEJICHUE CMEIIAHHBIX YUCEI

HaXOJUTh IpOOH OT YKCIIa U YHUCIA IO ero Ipoou

MPUMEHSATH OCHOBHOE CBOMCTBO MPOMOPIMHU IPU PEIIEHUH 3a/1a4 U YpaBHEHHH

HaXOJUTh MO (opMyJiaM IUIONIAAb KPYTra U AJIHHY OKPYKHOCTH



HaXOJUTh MOJYJIb I10J0XKUTEIBHOTO, OTPULIATEIIBHOTO YHCET
CpPaBHMBATb IOJIOKUTEIbHBIE U OTPULIATEIbHBIE YHCIIA
BBIIIOJIHATH CJIO’KEHNUE OTPULIATENBHBIX YHCEN U YUCEIl C Pa3HBIMU 3HAKaMU
BBIYMTATh U3 JAHHOTO YHCIIa IPYroe YUCIIo
YMHO’KaTh YHCiIa C pa3HbIMU 3HAKaMH U OTPULIATENIbHbIE YnCia
JEIUTh OTPULATEIBHOE YUCIIO HA OTPULATEIbHOE, YUCIIA C PA3HBIMU 3HAaKaMU
YIOPOIIAaTh BHIPAXKEHUS C IPUMEHEHUEM IIPaBUJ PACKPBITHS CKOOOK
YMETb PUBOAUTH [101I00HBIE CllaraeMble
pelarh JMHEWHbIE YpaBHEHUS
n300paxxaTh TOUYKH C 3aJaHHBIMHM KOOpJIMHATAMH HAa KOOPJAMHATHOM MJIOCKOCTH
ONPEENATh KOOPAUHATHI TOUKU
®  CTPOUTH CTOJNOYATHIE AUArPAMMBI
®  CTPOUTH NpOCTEHIINE rpaPuKu

7 RJaacc.
Coneprxanue y4eOHOro npeamera

1. BoipaxkeHus, TOK1eCTBA, ypaBHeHus (23 yac.)
YucnoBble BeIpaxeHus. Beipaxenus ¢ nepemeHHbIMUA. CpaBHEHUE 3HAYeHUN BbIpakeHuid. CBOMCTBA NEUCTBUI Hajd uynciamu. ToxaecTna.

ToxxnecTBeHHBIC TTpeoOpa3oBaHus. YpaBHEHHE U €0 KOpHU. JIMHEItHOEe ypaBHEHHE C OJTHOM IMepeMeHHOM. Perenune 3a1a4 ¢ moMoIIb0 ypaBHEHH.

Ocnoenasa yenv: cucmemamu3uposams u 0606wums ceedetuss 0 npeodPA308AHUU BbIPANCEHUL U peuleHUU YPABHEeHUL ¢ OOHUM HeU38eCHHbIM,
nosyuennvle yuawumucs 6 Kypce mamemamuxu V-VI knaccos.

JlanHasi Tema SBISETCS CBSA3BIBAIONIMM 3BEHOM MEXIy KypcoMm Marematuku V-VI kmaccoB m kypcom anreopel VII kimacca. Ee usyuenue
pPEKOMEHAyeTCsI UCIOIB30BaTh AJIs 3aKpeIUIeHUsl paHee MPUOOPETEHHBIX YMEHHUM BBINOJIHSTH JEHCTBUS C PAllMOHAIBHBIMHU YHMCIAMU U IpOCTeiune
npeoOpa3oBaHMsl BEIPAKEHUH, pelIaTh HECIOKHbIEC YPaBHEHHS, UCIIOJIb30BATh alllapaT ypaBHEHU 171 pelIeHHs TeKCTOBBIX 3a/au.

CHeHI/IaJ'IbHOG BHUMaHHC CJIICAYCT YJACIWTb HOBBIM JI YyYalllUXCA BOIIPpOCaM yTIOTpe6J'IeHI/IIO 3HAKOB < W > 3aIllUCU U YTECHUIO ,I[BOﬁHBIX
HCPABCHCTB, IIOHATHUAM «TOXIACCTBO», «TOXACCTBCHHOC npeo6pa3013aHI/Ie», «IAHENHOE YpaBHCHHE C OHHOﬁ nepeMeHHoﬁ», «PaBHOCHUJILHBIC
YPpaBHCHUA. HCO6XOI[I/IMO HUMCETb B BUAY, YTO (bOpMI/IpOBaHI/IC YMGHI/Iﬁ BBIINIOJIHATH TOXACCTBCHHBIC Hp606pa3OBaHI/I$I, peuiatb ypaBHCHUA C OJAHHUM
HCU3BCCTHBIM U MPUMCHATH YPABHCHUS K PCUHICHUIO 3ada4 pacCIipCaCIaCTCs IO BCEMY KYpPCY VII KJj1acCa, MO3TOMY B JaHHOHN TeMe BHHMaHHE JIOJDKHO
AKIICHTHUPOBATHCA Ha PACKPBITUN HOBOM TCPMUHOJIOTUH U CUMBOJIMKH.

2. ®ynknuu (14 gac)
Uro Takoe ¢yHKuusA. Bpluncnenue 3HadeHuidl ¢yHkuuu no dopmyne. I'papux ¢ynkumu. JluneliHas ¢yHkuus u ee rpaduk. [Ipsmas
MPONOPILHOHATFHOCTE. B3anMHoe pacroioskeHne rpaMKoB TMHEWHBIX (PYHKIHA.



OcHo6Has yenb: NOZHAKOMUMb YUAUWUXCSL C OCHOBHBIMU (DYHKYUOHATbHLIMU NOHAMUAMU U ¢ epaguramu yrukyul y= kx+ b (b =0), y= kx.
JlaHHas TeMa SABJISICTCS HAYaJIbHBIM ATAIOM B 00CCIICYCHUH CHCTEMATHYCCKON (DYHKIIMOHAIBHOM MOATOTOBKH YUAIIUXCS. 3/1€Ch BBOIATCS

TaKue MOHATHA, KaK «(PYHKIH», «apryMeHT», «001acTh onpeneneHus: GyHKIUN», «rpapuk GyHKuuny. OyHKIH TPAKTYeTCs KaK 3aBUCUMOCTb OJTHON
MEPEeMEHHON OT Jpyroil. Ydamuecs MOJydaloT TEepBOE IMpejAcTaBlieHHEe o crocobax 3amanust GyHKIMU. B nmanHOW Teme HauumHaeTcs paboTa 1o
(OPMUPOBAHMIO Y YUAIIMXCS YMEHUS HAXOAUTh 10 hopMyre 3HaueHHE (PYHKIMH 10 M3BECTHOMY 3HAYCHHIO apTyMEHTA, BBITIOJIHSTD TO XK€E 3aJlaHHE T10
rpaduKy U pemars no rpaduKy oOpaTHyIO 3a1aqy.

VYyammecs: JOKHBI TIOHUMATh, KaK BIMSET 3HAK KoddduuuenTa k Ha pacnosoxeHrne B KOOPAUHATHOHN MIIOCKOCTH rpaduka GpyHkumu y= kx, rae
k=0, kak 3aBUCHT OT 3Ha4YeHUi k u b B3anMHOe pacrosioxkenue rpadukoB AByX GpyHKuui Buga y= kx+ b.

3. CTeneHb ¢ HATYpPAJbLHbIM Noka3atesaeM (15 yac)

OHpGHGJ’ICHI/Ie CTCIICHW C HAaTypaJbHbBIM IIOKa3aTCJICM. YMHOXEHHE U [IelICHHEe CTelneHell. Bo3BeneHne B CTEICHb MMPOU3BCACHUA W CTCIICHH.

o 2
OI[HO‘-IJ'ICH " €ro CTaHJapTHBIU BU. VYMHOKEHHE OJHOYJICHOB. BOSBCI[CHI/IG OJHOYJICHA B CTCIICHbD. q)yHKIII/II/I =X, FX?’

U OTHOCHUTCIIbHAA MOTIPEITHOCTH.

U ux rpapuku. AGcoaroTHas

Ocnoenasn ueib: eblpa6omamb YMeEHUE 6bINOJIHANb oelicmeus Hao CMeneHsIMU C HamypalbHblM nokasameiem.

B maHHOW Teme JaeTcsl OmNpeAesieHne CTETICHH C HAaTypaldbHBIM Moka3areieM. [Ipu BHIYMCICHUM 3HAUYEHUN BBIPAKEHUN, COACPIKAIIUX CTETICHH,
HE0O0XoauMO OOpaTHUTh BHHUMaHUE Ha TMOPSAOK JACUCTBUH. Ydamuecs IOJKHBI TOJYyYUTh TMPEJCTABICHWE O HAXOXKIECHWU 3HAYCHHUS CTENCHU C
MTOMOIIIBIO KAJIBKYJISATOPA.

o 9 2 3 >
[Tpu n3yyennu cBoicTB QyHKIMN y=X" U y=X~ BaXXHO PaCCMOTPETHh OCOOEHHOCTH PACIOIOKEHUS UX TPAPHKOB B KOOPIMHATHOMN TNIOCKOCTH.
VYyarmmuecs T0KHBI YCBOUTD MOHATHS a0COMIOTHON M OTHOCUTENIFHOW MOTPEIIHOCTEH U HAYIUTHCS IPUMEHSTH UX B HECIIOXKHBIX YITPAKHEHUSX.

4. Muorouwiennl (20 yac)

MHuorousneH U ero craHgapTHbId BuA. CII0OKEHHWE W BBIYMTAHHE MHOTOWICHOB. YMHOXKEHHME OJIHOWICHAa Ha MHOTOWICH. BhiHeceHue oOmiero
MHOXHUTEJIS 32 CKOOKH. YMHOKEHHE MHOTOWICHAa Ha MHOTOWICH. Pa3okeHre MHOTOWICHa Ha MHOKUTENIH CIIOCOOOM T'pYyNIUPOBKU. JloKa3aTebCcTBO
TOXECTB.

OcHogHnasn yeib: 6bzpa60mamb YMeERUe 6blNnOoJHANMb CHOoHCEeHUe, 6bluumaHue, YMHOMNCEHUE MHOCOYIEeHO68 U pPA3Jl10HCEeHUe MHOSOYIEHO68 HA
MHOMHCUMENU.

JlanHas Tema wurpaeT (YHKUHOHAJIbHYIO pPOJb B (OPMHUPOBAHMU YMEHHs BBINOJIHATH TOXKJIECTBEHHbIE INPeoOpa3oBaHUs anredpandyecKux
BbIpaxkeHui. PopmupoBaHue 37iech (popMaabHO-ONEPATUBHbBIE YMEHHSI SIBJISIOTCS OTMIOPHBIMU IPU M3YYEHUU JAECHCTBUM C pallMOHATIBHBIMHU JIPOOSIMH,
KOPHSIMH, CTEIICHSIMHU C pallMOHAJIbHBIMU ITOKa3aTeNIIMU.

I/ISYLIGHI/IC TEMbl HAUMHACTCA C BBEJICHUS MOHITHI MHOTI'OYJICHA, CTAHAAPTHOTO BHJa MHOTOYJICHA, CTCTICHU MHOT'OYJICHA. OCHOBHOE MECTO B 3TOH
TEMC 3aHUMAKOT AJI'OPHUTMBIL JENCTBUH C MHOTOYICHAMH — CJIOKCHHUEC, BBIYUMTAHUC W YMHOKCHHC. VYyamuecs IOJDKHBI IIOHUMATb, 4YTO CYMMY,
Pa3sHOCTb, MNPOU3ZBCACHHUC MHOIOWICHOB BCCraa MOXKHO IIPEACTABUTL B BHJAC MHOI'OYICHA. I[eﬁCTBHH CJIOKCHUS, BBIYUTAHUA W YMHOKCHHA
MHOT'OWICHOB BBICTYIIAKOT KaK COCTaBHOM KOMIIOHEHT B 3aJJaHUSIX Ha npeo6pa30BaHH$1 OCJIbIX BBIpa)KeHHfI.



Cepbe3HOE BHUMAHUE B ATON TEME yJIENSIeTCs pa3IoKEHUI0O MHOITOWIEHOB Ha MHOKUTEJM C IIOMOILBIO BBIHECEHUS 32 CKOOKH 00IEro MHOKUTENS
U C IIOMOIIBIO TPYIIIMPOBKHU.

5. ®opmy bl COKPALIeHHOT0 YMHOXKeHus (20 1ac.)

Bo3Benenne B KBajipaT CyMMbI M Pa3HOCTH JBYX BBIpaKeHHH. PaznokeHne Ha MHOXHTEIM C MOMOINBI0 (OpMyJ KBajpaTa CyMMBI U KBajpara
Pa3HOCTH. YMHOXEHHE Pa3HOCTU JABYX BBIPAKEHUH Ha MX cymMMy. PasnojkeHue pa3HOCTH KBaJpaTOB Ha MHOXKMUTENM. PasnokeHue Ha MHOXKUTENIU
CYMMBI M pa3HOCTH KyOOB. I[IpeoOpa3zoBanue 11e10T0 BBIPAKECHUSI B MHOTOWICH. [I[piMeHeHre pa3IudHbIX ClIOCOOO0B ISl PA3JIOKEHUS] HA MHOKHTEJIH.
[Ipumenenue npeoOpa3oBaHus LEIbIX BHIPAKEHUI.

Ocnoenasn ueiib: ebzpa60mamb YMEHRUE NPUMEHAMb 6 HECNIONCHBIX Cydasiax ¢0pMlebl COKPAWEHHO2O YMHOINCEHUA ons npeo6pa306aﬁuﬂ yeivlx
6blpa9fC€HLlL7 68 MHO2OYJIeHbl U OISl PA3NO0AHCEHUSL MHOCOUIIEHOB HA MHOMCUMETU.

B manHO TeMe mpojoipKaeTcs padoTa 1Mo (GOPMHUPOBAHUIO y YUAIIUXCS YMEHHUS BBINOJHATh TOXICCTBEHHBIC MPEOOpPa30BaHMS IEIBIX

BbIpakeHUil. OCHOBHOE BHHMAaHHUE B TeMe yjensieTcs dhopmynam (a-e)(a+6)=a2-62, (ai6)2=a2i2a6+62. VYyamuecs: 10JDKHBI 3HATh 3TH (HOPMYIBI U

COOTBETCTBYIOIIME CIOBECHBIE (POPMYIUPOBKU, YMETh MPUMEHSATH UX KaK «CJI€Ba HAIIPaBO», TaK M «CIPaBa U HAJIEBO».

6. Cucrembl JIMHeHbIX ypaBHeHui (16 1ac.)
JluneiiHoe ypaBHEHHE C IByMs NepeMeHHbIMU. ['paduk JNHMHEHHOTO ypaBHEHUs C JByMs nepeMeHHbIMU. CHCTEeMbl JUHEWHBIX YpaBHEHHH C JIBYMs
nepemeHHbIMU. Crioco6 nmoactanoBku. Crioco6 ciokeHus. Perenne 3a1aq ¢ moMoIIbio CUCTEM YpaBHEHHIA.

OcHosHas Uueib: NO3HAKOMuUms ydauuxcs co cnocobamu peulerHus cucmem JUHEUHBIX ypaeﬂenuﬁ c OByMﬂ nepemernbiMU, 6blpd60mal’l’Ib YMerue
peutamsb cucmemal prZGHeHuIZ U NPUMEHAMb UX NPpU petleHuu nexKcnoeovlx 3a0ad.

N3ydenune cucteM ypaBHEHUH pacmnpenensercss Mexay Kypcamu 7 v 9 kimaccoB. B 7 kinacce BBOOUTCA MOHSATHE CUCTEMbI M PACCMATPUBAIOTCS
CHUCTEMBI JINHEHHBIX YPAaBHEHUU.

WznoxkeHne HauuMHACTCSA C BBCACHHA TIOHATUSA «IUHEHHOE YpaBHCHUE C ABYMs IICPEMCHHBIMUY). B CUCTEMY }’Hpa)KHCHI/Iﬁ BKIIOYaACTCA
HCCJIOXHBIC 3aJaHrs Ha PEHICHUC JIMHEHHBIX ypaBHeHI/Iﬁ C IBYyMA IEPEMCHHBIMU B LICJIBIX YK CIIaX.

dopmupyercs yMeHHe CTpOUTh rpaduk ypaBHeHUs a+gy=c, a=0 wunu 6=0,1ipu pa3IUMYHBIX 3HAUCHUIX @,6,c. BBeaeHue rpaduueckux oOpazoB
JlaeT BO3MOXHOCTh HArJISIHO MCCIIEIOBATh BOMIPOC O YHCIIE PEIICHUH CUCTEMBI ABYX JIMHEHHBIX YPaBHEHUI C IBYMS IIEPEMEHHBIMU.

OCHOBHOE MECTO B HaHHOﬁ TEMC 3aHUMACT HU3YUCHUC AJITOPUTMOB PCIICHUSA CHCTCM JBYX JIMHEUHBIX ypaBHCHI/Iﬁ C JABYM:A IICPEMCHHBIMU
CII0CO00OM INOACTAaHOBKH U CII0COOOM CJI0KEHHS. Benenue cucrem mo3BoisieT paciipUuTh Kpyr' TCKCTOBBIX 3aa4, pCIIACMbIX C ITIOMOIIBIO aIlllapaTa
aJ'Il"e6pI>I. HpI/IMeHCHI/IC CHUCTEM YIIPOIIACT IIPOUECCC IMIEPEBOAA JAHHBIX 3ala4U C OOBIYHOTO SI3BIKA HA S3BIK ypaBHeHHﬁ.

7. lloBTOpenue. Pemenne 3agayu (6 1ac.)



Tp(‘,ﬁOBaHI/Iﬂ K YPOBHIO INOATOTOBKU yYalllUXCH.

B pezynomame uzyuenus mamemamuKku yueHUK 00JIHCEH:
3namo/nonumamas

e  MaTEeMaTHYCCKHIl S3BIK;

®  CBOICTBA CTEIICHU C HATYpPAIBHBIM TMOKa3aTeneM; %

e  ompejereHUe OJHOWIEHAa U MHOTOWIEHA, Ollepally HaJl OJHOWIEHAMU U MHOTOWIEHaMu; (OPMYJIbl COKPAIIEHHOTO YMHOKEHHUS; CIOCOOBI
Pa3oKEeHUs1 Ha MHOXKHUTEIH;

e ormpejelieHue anredpanyeckon ApoOH, oreparuu Hall anreOpandecKuMu Ipo0sMH;

e JIMHEWHYIO QYHKIIMIO, €€ CBOWCTBA U rpaduK;

e  ompeeNeHre YPAaBHEHHS C OJIHUM HEU3BECTHBIM, KOPHS YPaBHEHHUS, CBOWCTBA, C MTOMOIIBIO KOTOPHIX PEIIAIOTCS YPAaBHEHHS TIEPBOM
CTETNIEHH! C OJTHUM HEW3BECTHBIM;

®  CIOCOOBI PEIICHHS CHCTEMBI IBYX JTUHEHHBIX YpaBHEHUN C ABYMsI TIEPEMEHHBIMH.

YMmerh:

®  COCTaBIIATh MATEMATHYECKYIO MOJICIb TIPH PEIICHUH 3a]1a4;

e pemiaTh ypaBHECHHUsI TIEPBOU CTETICHU C OJTHUM HEH3BECTHBIM;

®  BBINOJHSATH JCHCTBUS HAJl CTENICHSIMHU C HATypaIbHBIMHU TIOKA3aTEIIsIMH, IIOKa3aTeIeM, HE PaBHBIM HYJIIO, HUCIIOJIb3Ysl CBOMCTBA CTEIICHEH;
®  BBINOJHATH apU(PMETUUSCKHE OTIepaIliy Ha/l OJTHOUICHAMH U MHOTOWICHAMH, PAaCKIIaIbIBaTh

¢  MHOTOWICHBI HA MHOXKUTEIIU, HCIIOJIb3Ysl METO]] BRIHECEHUS OOIIEro MHOKHUTEIS 32 CKOOKH, METO]T TPYIITHPOBKH, (POPMYJIBI COKpPAIIEHHOTO
YMHOCHUS;
®  BBINOJHATH APUPMETUUCCKUE JICHCTBHS C AIITeOpanvdecKuMU JIPOOSMH;
e  cTpouTh rpadUKu TMHEHHOW (DYHKIIHH;
®  pelIaTh CHCTEMBI JABYX JIMHEHHBIX YPAaBHEHHH C ABYMSI IEPEMEHHBIMU
8kuiacc.

Conepxxanue y4eOHOro npeamera

1. PauuonasbHblie apoodu (23 4)
PanmonaneHas qpo6s. OCHOBHOE CBOMCTBO APOOH, COKpaIleHne pooei.

ToxnecTBeHHbIe TPeoOpa30BaHUs pallMOHAIBHBIX BhIpakKeHUH. DyHKIUSA U ee TpaduK.
Ocnoenas yensv: svipabomams yMeHue GbINOIHAMb MOHCOECMBEHHbBIE NPE0OPAZ0BAHUSL PAYUOHATLHBIX GbIPANACCHUI.

Tak kak AEHUCTBUSA C palrOHAIIbHBIMU I[pOGSIMI/I CYHIECCTBCHHBIM o6pa30M OIIUPAKOTCSA Ha JIEUCTBUS C MHOTO4JI€HaMH, TO B Ha4daJl€ TCMbI
HCO6XO,Z[I/IMO MOBTOPHUTH C yHallTUMUCHA HpeO6pa3OBaHI/I$I OCIIBIX BBIpa)KeHPIfI.



I'maBHOE MeCTO B JaHHOW TeME€ 3aHHMMAIOT ANTOPUTMbI ACUCTBUH € JpoOsMHM. Yyaliuecs [ODKHBI NOHMMAarh, 4YTO CYMMY, Ppa3HOCTb,
MPOU3BEJICHNE M YaCTHOE JpoOel Bcerja MOXKHO IMPEICTaBHTh B Buae ApoOu. IIpmoOperaeMble B NaHHON TeMe YMEHMS BBIIOJHSATH CIOXKEHUE,
BbIUMTaHHUE, YMHOKEHUE U JIeJICHHE IpOOeH SBISIOTCS OMOPHBIMU B IPpeoOpa3oBaHUsIX ApOOHBIX BeIpakeHHH. [loaTOMy UM cienyer yaenuTs ocoboe
BHUMaHKe. HerenecooOpa3sHo nmepexoanTs K KOMOMHUPOBAHHBIM 33JJaHUSM Ha BCE JACUCTBUS C APOOSIMH Mpexk[e, yeM OyIyT YCBOCHBI OCHOBHBIC
JITOPUTMBL. 3aJJaHUS Ha BCE JIEHCTBUSA C IPOOSMU HE JOJDKHBI OBITh U3JIUIIHE TPOMO3IKUMU U TPYJOEMKUMHU.

[Ipu HaxoxJeHUH 3HAYCHHUI APOOEH MarOTCs 3aJaHus HAa BBIUMCICHUS C MOMOIIBIO KAJIBKYIsATOpa. B JaHHOU Teme pacmupsroTcsl CBEIEHUS O
CTaTUCTUYECKUX XapaKTEPUCTUKAX. BBOIUTCS NOHATHE CPETHETO TAPMOHUYECKOTO PSAJIA MOJIOKUTEIBHBIX YUCET.

W3yueHne TeMbl 3aBEpIIAeTCs PACCMOTPEHUEM CBOMCTB rpaduKka QyHKIHH.

2. Ksagparnsbie kopHu (19 4)
[Tonste 00 wuppanuoHanbHbIX uuciax. OOmMe cBeAeHUs O JeMCTBUTENbHBIX uuciax. KBagpaTHblii kopeHb. [loHsATHE O HaX0XKJIEeHUU
MpUOIMKEHHOTO 3HaueHusl KBajpaTHOro KopHs. CBoiicTBa KBaJapaTHbIX KopHeH. IIpeoOpazoBanusi BbIpaK€HUM, COAEpKAIINX KBaJApaTHbIE KOPHHU.
DyHKIMS € CBOMCTBA U TPpadUK.

Ocnoenasn ueib: cucmemamusupoeamss ceedeHUs 0 PAUUOHANBbHbLLX YUCTAX U oamo npedcmaeﬂeHue 00 UppayuUoOHajIbHblX YUC1AX, pacuiupue mem
CAMbIM NOHAMUE o ducie, ebzpaéomamb YMEHRUE 6bINOIHANb npeo6pa306aHuﬂ 6blpa3fC€H1/llz, codepofcau;ux Kea()pameze KOpHU.

B JAHHOW TeMe ydalluecs MOIy4aloT HadallbHOE MpEACTaBIeHUE O MOHATUU AeUCTBUTEIbHOTO uncia. C 3Toi 1enbio 000011a0TCs U3BECTHBIE
yYalIuMcsl CBEICHHUS O pPallMOHAJbHBIX 4uciax. [ BBeIEHUS MOHATHS HPPALMOHAIBHOIO YHCIA MCIOJb3YeTCS WHTYUTUBHOE MPEJCTaBICHHUE O
TOM,UTO KaXIblil OTPE30K MMEET JJIMHY U MOTOMY Ka)KJIOM TOYKE KOOPAMHATHOW MPSIMOM COOTBETCTBYET HEeKOoTOopoe umciio. [lokaspiBaeTcs, 4To
CYIIECTBYIOT TOUKH, HE UMEIOIINE PallMOHATIBLHBIX a0CITHCC.

[Ipu BBeeHUM MOHATHS KOPHS MOJIE3HO 03HAKOMUTD YUAIIUXCS ¢ HAX0K/IEHHEM KOPHEH C MOMOIIBIO KallbKYJIATOPA.

OcHOBHOE BHUMaHHE YACTACTCA ITOHATHUIO apI/I(i)MeTI/ILIeCKOFO KBapaTHOTO KOPHA H CBOMCTBaM apI/I(l)MeTI/ILIeCKI/IX KBaJApaTHBIX KOpHeﬁ.
HOKa?)BIBaIOTCfI TEOPEMBI O KOPHE U3 IPOU3BEACHUA U ,Z[pO6I/I, a TaK¥KE TOXIECTBO , KOTOPBIC MMOJIYHAarOT IPUMEHECHUC B Hp606p330BaHI/IHX BI)Ipa)I(CHPII;'I,
COACpKAIKUX KBAAPATHBIC KOPHH. CHCHH&J’IBHOB BHHUMAHUC YACIISACTCA OCBO60)K,I[CHI/II-O OT UppallMOHAJIBHOCTH B 3HAMCHATCIIC ,I[pO6I/I B BBIPAXKCHUAX
BHUAA. VYmMmenue Hp606p330BBIBaTI) BBIPAXKCHUSA, COACPKAIIUE KOPHHU, 4aCTO HCIIOJIB3YETCA KaK B CaMOM KYpCE aJ'Il"€6pBI, TaK U B KypCaX IrcOMCTpHUH,
aJ'Il"e6pLI K HaydaJl aHajan3a.

[Iponomxaercst pabota mo pa3BUTHIO (GYHKIMOHAIBHBIX MpEJCTaBlIeHUN ydyamuxcs. PaccmaTtpuBatores QyHkuus , ee cBoiictBa u rpaduk. [Ipu
M3y4eHUU (DYHKIIUU TIOKA3bIBACTCS €€ B3aUMOCBsI3b ¢ (pyHKIHEH , rae X > 0.

3. Ksagparnblie ypaBHeHus (20 1)
KBanpatHoe ypaBHenue. @opmMyiia KOpHEW KBaApaTHOIO ypaBHEHUs. PellleHne paunoHalbHBIX ypaBHEHUH. Pelenue 3a1a4, npuBoadIux K
KBaJIpaTHBIM YPaBHEHUSAM U MPOCTEUILINM PALMOHAIBHBIM YPABHEHUSAM.

OcHosHas yenwb: svlpadbomams yMeHUsi peulams K8aopamHule YPasHeHUs: U NPOCmeliuue payuoHaibible YPAGHEHUsL U NPUMEHSIMb UX K PEUUEHUTO
3a0ay.



B Havasie TeMBbI IPUBOIATCS PUMEPHI PELLIEHUS HETIOIHbBIX KBaIpaTHbIX YPaBHEHUN. DTOT MaTepuall cucreMarusupyercs. PaccMarpuBatoTcs
ITOPUTMBI PELICHUS HEINOJIHBIX KBaPATHBIX YPABHEHUH Pa3IMYHOrO BUJA.

o 2 o o

OcHOBHOE BHUMAaHUE CIEAYEeT YAEIUTh PEIICHUIO ypaBHeHul Buaa ax” + bx + ¢ = 0, rae a # 0, ¢ ucnonab3oBaHueM (opMyisl KopHel. B nanHo#i

TEMe y4Jalluecs 3HaKOMATCS ¢ ¢opmynamMu Buera, BhIpa)KalOmMMU CBSI3b MEXKIY KOPHSIMH KBaJpPaTHOTO ypaBHEHHS U ero koddduuuenramu. OHu
HCIIOJIBb3YIOTCA B TAJIbHEUIIEM IIPU JI0KA3aTENBCTBE TEOPEMBI O PA3JIOKEHUH KBAIPATHOTO TPEXWICHA HA JIMHEWHBIE MHOKHUTEIIH.

VYuyamuecs oBiaZieBaloT cliocoO0M pelieHus IpOOHbIX pallMOHAIbHBIX YPaBHEHUN, KOTOPBIM COCTOUT B TOM, YTO PEILIEHUE TAKUX ypaBHEHUI
CBOJUTCS K PELICHUIO COOTBETCTBYIOIIMX LENBIX YPABHEHUH C MOCIEAYIOINUM UCKIOYEHUEM ITOCTOPOHHUX KOPHEH.

I/I3yquI/Ie HaHHOﬁ TEMBI IMO3BOJIACT CYIICCTBCHHO PACIIUPUTE alIiapar ypaBHGHI/II\/JI, HCIOJIB3YEMBIX I pCHICHUS TEKCTOBBIX 3a/1a4.

4. HepasenctBa (19 u)
UucnoBsie HEpaBEHCTBA U UX CBOMCTBA. [louneHHOe ClIOKeHHE U YMHOXKEHUE YHCIIOBBIX HEPABEHCTB. [[0rpemHOCTh ¥ TOUHOCTh TPUOTMKEHUSI.

JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOM M UX CUCTEMBI.

Ocnoenasn Uejlb — O3HAKOMUNb Y4aujuxcsl ¢ NpUMeHeHuem HepaseHcme ons OYEHKU 3HAYeHUull 6blpanC€H1/llz, ebzpaéomamb YMeERUe peuanio
JAUHelHble HepaeeHcmeda ¢ 00HOU nepemeHHOﬁ u ux cucmemsl.

CBoi#iCTBa YHCIIOBBIX HEPABEHCTB COCTABIISIIOT Ty 0a3y, Ha KOTOPOI OCHOBAHO PEIICHHE JIMHEHHBIX HEPABEHCTB C OJTHOM MepeMeHHOU. TeopeMbl

O TOYWIEHHOM CJIOKEHUU U YMHOXE€HUU HEPABEHCTB HAXOIAT MPUMEHEHHE IPU BBITIOJHEHUH MPOCTEHIINX YIPAXKHEHUIN Ha OLIEHKY BBIPaXKEHUH 10
MeToay rpaHuil. BBoJsTCs MOHATHS a0CONMIOTHOM MOTPEUTHOCTHA U TOYHOCTU MPUOIMKEHUS, OTHOCUTEIILHOMN TOTPEUTHOCTH.

YMeHus npoBOAUTH JAeTYKTUBHBIE PACCYK/ICHUS MOJIy4aloT Pa3BUTHE KaK MPH JI0Ka3aTeNbCTBaX yKa3aHHBIX TEOPEM, TaK U MPU BHITIOJHEHUH
yIpaXHEHUI Ha T0Ka3aTeNbCTBA HEPABEHCTB.

B CBsI3M ¢ pelicHHEM JIMHCWHBIX HEPABEHCTB C OJHON MEPEMEHHOW JAeTCs MOHSATHE O YUCIIOBBIX MPOMEKYTKaX, BBOJSATCS COOTBETCTBYIOIINE
Ha3BaHWS W 0003HaueHUsA. PacCMOTPEHHIO CHUCTEM HEPAaBCHCTB C OJHOM IMEPEMEHHOM MPEAIMISCTBYET O3HAKOMIICHHE YYAlUXCS C IMOHATHAMU
MEPECCUCHHS M 0ObETUHCHUS MHOMKECTB.

[Ipu perieHUH HEPABEHCTB HCIIOJB3YIOTCS CBOWCTBA PAaBHOCHIIBHBIX HEPABEHCTB, KOTOPBIE Pa3bsCHSAIOTCS HAa KOHKPETHBIX mpumepax. Ocoboe
BHUMAaHHUE CJCIyeT YACIUTh OTPAOOTKE YMEHHS PeIlaTh MpOCTEHIre HepaBeHCTBa BHaa ax > D, ax < b, ocTaHOBHMBIIMCH CHEIMATbHO HA Ciydae,
xorga a < 0.

B 3TOii TeMe paccMaTpHUBaeTCs TAaKXKe PEUICHHE CUCTEM JIBYX JIMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM, B YACTHOCTH TaKUX, KOTOPbIE
3amucaHbl B BUAE IBOWHBIX HEPABEHCTB.
5. CreneHs ¢ neJbIM Moka3arejeM. JjaeMeHTbl cTaTucTUKH (10 1)
CreneHs C 1enbIM MOKa3zaTenaeM U ee cBoiicTBa. CTaHAapTHBIN BUA yncna. [IpubnrkeHHbINH BEIYUCICHHUS.

Ochosnasn uenb — 6blpa6omamb YMeRue npumeHimo ceolicmea cmeneti ¢ UeijlbiM nokazameem 6 6bl4YUCiEeHUAX U l’lp606p6130661H1/l}lX.



B sTOl Teme (GOpPMYIUpPYIOTCSI CBOWCTBA CTENEHH C IIETBIM IMOKa3aTeaeM. MeToj /J0Ka3aTeNbCTBa 3THUX CBOMCTB IMOKa3bIBACTCS Ha NpHUMEpe
YMHO>KEHUS CTETNCHEH ¢ 0JIMHAKOBBIMU OCHOBAHUSAMHU. J[aeTcs MOHATHE O 3alMCH YHCiIa B CTAaHIAPTHOM BHJE. [IpuBOISTCS MpUMEpPHI HCIIOJIb30BaHUS
TaKOM 3anmucH B (pr3KKe, TEXHUKE U APYIHX 00JIACTIX 3HAHUM.

6. IloBTopenue (8 )

TpeﬁoBaHnﬂ K YPOBHIO INOATOTOBKH yYalllUXCsl.

Bpe3yﬂbmame U3YHUERUA MAMEMAMUKU YUECHUK 00/1JICeH:

3namov/nonumamas

CYILECTBO MOHATHSA MAaTEMAaTHYECKOTO JI0KA3aTENbCTBA; IPUMEPBI JOKA3ATEIbCTB;

CYILECTBO MOHATUSA AJTOPUTMA; IPUMEPHI AIITOPUTMOB;

KaK MCIIOJIB3YIOTCSI MaTeMaTu4eckie popMysabl, ypaBHEHUS! 1 HEPABEHCTBA; IPUMEPHI UX MPUMEHEHUS ISl pEIIeHHs] MATEMaTUYEeCKUX U
MIPAaKTUYECKUX 3a/]1a4;

KaK MaTeMaTH4yecKH orpe/ieieHHble (YHKIIMH MOTYT ONUCHIBATh peallbHbIe 3aBUCUMOCTH; IPUBOIUTH IPUMEPHI TAKOTO OTICAHNUS;

KaK MOTPeOHOCTH MPAKTUKU MPUBEIN MaTEMAaTUYECKYI0 HayKy K HEOOXOAUMOCTH pacIiupEeHHs] MOHSATHS YUCIIa;

BEPOSATHOCTHBIN XapaKTEP MHOTUX 3aKOHOMEPHOCTEW OKPYKAIOIIETO MUPA; IPUMEPBI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;
CMBICT UIeaIN3aliy, T03BOJISIONIEH peliaTh 3aJjauu peaabHON NeHCTBUTETbHOCTH MaTEMAaTUYECKUMU METOIaMU, IIPUMEPHI OLTHOO0K,
BO3HUKAIOIIKX IIPU UCATU3ALNH;

yMeTb

BBITIOJTHATH OCHOBHBIC JICHCTBHSI CO CTETICHSIMH C IICJIBIMH ITOKA3aTeIIMHU, C MHOTOWICHAMH M C alreOpanvdecKuMH JIPOOsSMU;
BBITIOJIHATH PA3JI0KEHUE MHOTOYICHOB HAa MHOXKHUTEIIH; BBIMIOJIHATH TOX/ICCTBEHHBIC ITPEOOPa30BaHMUs PALIMOHAIBHBIX BBIPAYKCHHIA,
MPUMEHSTHh CBOMCTBA apr(PMETHUYCCKUX KBAJIPATHBIX KOPHEH JIJIs BBIYMCIICHUS 3HAYCHHUH U TTPEoOpa30BaHUil YHCIOBBIX BEIPAKECHUH,
COJICpIKaIIUX KBaJIpaTHbIC KOPHU;
pelIaTh JUHCHHBIC, KBAJApaTHBIC YPAaBHEHUS U PAIMOHATILHBIC YPAaBHEHUS, CBOIAIIMECS K HAM;
pelIaTh JUHCHHBIC HEPABEHCTBA C OJHOW IIEPEMEHHOM U UX CUCTEMBI,
HAXOJUTh 3HaUCHUS (DYHKIMHU, 3a7aHHOM (HOPMYIIOH, TAOIUIECH, TPAaPHUKOM TI0 €€ apryMEHTY; HaXOUTh 3HAUCHHE apIyMEHTa 110
3HaYEHUIO (DYHKIINH, 33IaHHOM rpaUKOM WM TabIuLei;
OTIpENEeNATh CBOWCTBA (PYHKIIMH IO €€ rpaduKy; MPUMEHSTh TpadUuecKue NPEACTaBICHUS IPU PEIICHUU YPaBHEHHI, CUCTEM,
HEPABCHCTB;
OTIHMCHIBATh CBOMCTBA M3YUYEHHBIX ()YHKIUH, CTPOUTH UX TPaUKH;
WCI0JIb30BaTh MPHOOPETEHHBIC 3HAHUS U YMEHUS B MIPAKTHUECKOH JeATeIbHOCTH U MOBCEIHEBHOM KU3HU IS :
BBITIOJTHEHUS pacyeToB Mo popmynam, coctaBieHus: (OpMyIl, BEIPAKAIOIIMX 3aBUCUMOCTH MEXI1Y pealbHBIMU BETHUMHAME; HAXOXKICHUS
HY>KHOH (OpMYJIBI B CITPABOYHBIX MaTepuaiax;
MOJENUPOBAHUS MPAKTUUECKUX CUTYAIIM U UCCIIEJOBAHUS MMOCTPOSHHBIX MOJETIEH C UCIOIb30BaHUEM afmapara anreopsl;
OTIMICAHUs 3aBUCUMOCTEN MEK Ty GU3NYECKUMU BETHUYNHAMU COOTBETCTBYIOIIUMU (HOPMYyIaMH MPU UCCIICIOBAHIH HECIOKHBIX
MPAKTUYECKUX CUTYaIUH;



® UHTEpHpeTalHy ITPpapHuKOB PEaTbHBIX 3aBUCUMOCTEN MEXTY BEIMYMHAMHU.
9 KJjacc.
Conepxxanue y4eOHOro npeamera

1. CpoiicTBa pynkuun. Kaaparnunas ¢pynkuus 22 4

Oynkuus. CpoiictBa pyHkuuil. KBagpaTHsiii TpexusieH. Pa3ioxeHune KBaapaTHOrO TpexujieHa Ha MHOXUTENU. DyHKIUSA y = ax 2 4 px+ C,

ee cBoiictBa u rpaduk. CreneHHast QyHKIIHSL.
OcHo6Hasayenb— PaCIIUPUTH CBEACHUS O CBOWCTBAX (PYHKIMI, 03HAKOMHTD YJaIIUXCS CO CBOWCTBAMH U TPaPUKOM
KBaJIpaTUYHOUN (QYHKLUU.

VYyaiuecs 107KHbI IOHATH, YTO rpaduk GyHKIUU y = ax 2 + bx + ¢ MOer 6HITH noJtyyeH u3 rpaduka pyHKIuu y = ax 2 ¢ MTOMOIIBIO
IBYX MapajuIebHbIX IIEPEHOCOB. ®opmMupoBaTh y ydalluxcsi yMEeHus
YKa3bIBaTh KOOPJMHATHI BEPLINHBI TapaboIibl, €€ OCb CHMMETPHUH, HAaIIPaBJIEHUE BETBEH mapadoibl.

YMeTh HaxoAuTh N0 IpaduKy NPOMEXYTKH BO3pacTaHus U yObIBaHHS (PYHKIIMH, a TAKXKe MPOMEXYTKH, B KOTOPBIX (QYHKIIMS COXpaHSET 3HaK,
YMETb BBIJIENATH KBaApaT JABYYIeHA U3 KBaPATHOTO TPEXUWIEHA U BBIMOJIHATH Pa3IoKEHUE KBaIPaTHOTO TPEXUeHa HA MHOKUTEIH.

VYyamuecs: 3HaKOMSTCS CO CBOMCTBaAMH CTEIIEHHOW (QYHKIIMHM ¥ = X » MPU YETHOM U HEUYETHOM HaTypaJIbHOM MoKa3aresne #n. BBoauTcs nousarue

o o 3 4
KODHSI 7-ii CTEIIeHH. Yyaluecs: JOJDKHbI IOHMMATh CMBICH 3amuceil Buga ¥—27, Y81,
2.YpaBHeHHS U HEPABEHCTBA € OJIHOM NepeMeHHoi 14 4

enwie ypaBHenus. J[poOHbIe paninoHaabHbIC YpaBHeHUs. HepaBeHcTBa BTOPO# CTENIEHH C OJHOM MMepeMEeHHON. MeTo1 HHTEepPBaJIOB.

OcHoeénasn U e b — CUCTCMATHU3UPOBATH U O606I_HI/ITB CBCIACHUSA O pCUHICHUHA LEJIbIX U I[pO6HI)IX pallHOHAJIbHBIX ypaBHeHI/Iﬁ C

o o 2 2
OJIHOM TIEPEMEHHOM, C(HOPMHUPOBATH YMEHHE pelaTh HepaBeHCTBa Buaa ax” + b x + ¢ > 0uwm ax® +bx + ¢ <0, rae a # 0.
YMeTb pemaTh HEKOTOPbIE BUBI LETIbIX YPABHEHUH, UCIOJbB3YS Pa3I0KeHNE MHOTOUJIEHOB HA MHOKUTEIIN U BBEICHUE HOBOW NIEPEMEHHOM.
PacmmpsroTcest cBelieHus O pelieHruu APOOHBIX pallMOHAIBHBIX YPaBHEHHM. Yyaliuecs 3HaKOMATCS ¢ HEKOTOPBIMU CIIeUaIbHBIMU TPUEMaMU

PCUICHUA TAKHUX ypaBHeHHﬁ.

VYuamuecs 10JKHBI yMETh peliaTh HEPaBeHCTBA BUJIA d XAbx++c>0mmar’ + by +c< 0, rne a # 0, c onopoii Ha CBEIEHNUS O
rpaduke KBaApaTU4HOW (GYHKIMU (HalpaBJIeHHE BETBEH MMapadoIIbl, € PacloIoKeHHE OTHOCHTENBHO oc Ox ).

Yyaniuecs 3HaKOMSTCSA C METOJIO0M HHTCPBAJIOB, C IOMOIIBIO KOTOPOT'O PCIIA0OTCA HECJIOKHBIC PALIMOHAJIBHBIC HCPABCHCTBA.

3.YpaBHeHMS M HEPABEHCTBA C ABYMsl NepeMeHHbIMH 17 4



YpaBHEHHE ¢ ABYMs MTEPEMEHHBIMU U ero rpaduk. CHCTeMbl YpaBHEHH BTOPOU CTeTICHH. Penienne 3a1ad ¢ TOMOIIBIO0 CUCTEM YPaBHEHUH BTOPOI
crerneHu. HepaBeHcTBa ¢ IByMsI IEPEMEHHBIMU U UX CUCTEMBI.

OcHoeéHnasuyenb—BopadOTaTh YMEHUE PEIIATH MPOCTEUIINE CHCTEMBI, COAEPIKAIINE YPABHEHNE BTOPOI CTENICHU C IBYMS
MEPEMEH-HBIMU, U TEKCTOBBIE 3a/1a4X C MOMOILBI COCTABJICHUS TAKUX CUCTEM.

B nanno#i TeMe 3aBepiiaeTcs U3ydeHUEe CUCTEM YPaBHEHUH C IByMs nepeMeHHbIMU. OCHOBHOE BHUMAHUE YACIAETCS CUCTEMaM, B KOTOPBIX
OJIHO U3 YpaBHEHUH MEPBOI CTENEHH, a Ipyroe BTOpoil. M3BecTHHIN ydammmcs crocod MoACTAaHOBKY HAXOIUT 3/1eCh JaJIbHEHIIee MPUMEHEHHUE U
MO3BOJISIET CBOJIUTh PEIICHUE TAKUX CHCTEM K PEIICHHIO KBAJIPATHOIO YPaBHEHUS. YUalllUecs JOJKHBI YMETh PEIIaTh CUCTEMBI ABYX YPABHEHUN C
JBYMSI TIEPEMEHHBIMU, YKa3aHHBIE B COJICpKaHUU. PeraTh TEKCTOBBIE 3a/]a4K allreOpandecKuM CIIOCOOOM: TMEPEXO0IUTh OT CIIOBECHOU (hOPMYITHPOBKHU
YCJIOBHS 33J1a4H K aareOpandeckoil MOIeu IMyTeM COCTaBIIEHUs CUCTEMBbI YPaBHEHHI; peliaTh COCTABJICHHYIO CUCTEMY YpaBHEHUM; WH -
TEPIPETUPOBATH PE3YNbTAT. PelaTs CHCTEMBI HEPABEHCTB C ABYMS IEPEMEHHBIMU.

4.Ilporpeccun 15 4

Apudmernueckas u reoMmerpuueckas nporpeccuu. @opMyibl -ro 4ieHa U CyMMBbI IEPBbIX 71 YIEHOB Iporpeccuu. beckoneuno yObIBaromias
r€OMETPHUYECKAs IPOrPECCHSL.

OcHoéHnasauyenb— narb NOHATUS 00 apUPMETHUECKON U T€OMETPUUECKON TPOTPECCHUIX KaK YUCIIOBBIX MOCIIE0OBATENLHOCTAX 0C000T0

Buja. [IpuMeHsaTs MHAEKCHBIE 0003HAUYEHUsI, CTPOUTH PEUEBbIE BHICKA3bIBAHUSI C UCIIOJIB30BAHUEM TEPMUHOJIOTUH, CBSI3aHHOM C IOHSTHEM
MOCJIEI0BATEILHOCTH. BEIYHUCIIATE YICHBI MTOCIEA0BATEILHOCTEH, 3aJaHHBIX (DOPMYIION N-TO YiIeHa I PEKYPPEHTHON (HOPMYIIOi. Y cTaHaBIMBATh
3aKOHOMEPHOCTh B IOCTPOEHUH MOCJIEI0BATEIbHOCTH, €CJIH BBIMICAHbI MIEpBbIe HECKOJIBKO €€ WICHOB. Pacrio3HaBaTh apuMeTHUECKYIO U
reOMETPUUECKYIO IIPOTPECCUU MPHU Pa3HBIX criocobax 3agaHusl. Pemars 3a1aun ¢ HCHOIb30BaHueM GOpMYIIbl 0011Iero uwieHa apupMeTH4ecKon u
r€OMETPUUECKOU MPOTPECCUI, CYMMBI ITEPBIX N YJICHOB apru(METUUECKON U TEOMETPUIECKOM porpeccuu. PaccmaTtpuBath mpuMephl U3 peasibHO i
KHU3HU, WIUTIOCTPUPYIOILME U3MEHEHUE B apu(METHUECKON MTPOrpecCcru, B TEOMETPUUECKOM TPOrPeCcCHH.

5.91eMeHTbI KOMOMHATOPUKH U TEOPHH BeposiTHOCTel 13 4
Kom06unatopHoe npasuiio ymHoxeHusi. [lepectanoBky, pazmernienus, couetanus. OTHOCUTEIbHAS YaCTOTa U BEPOSATHOCTD CIIYy4alHOTO COOBITHUS.

OcHoeéHan Y €.J1 b — O3HAKOMUTDH YHAIIUXCS C IOHATHAMU IICPECTAHOBKHU, PA3MCIICHUA, COYCTAHUA U COOTBCTCTBYIOIIUMHA (bOpMy.]IaMI/I
JJIA IMToACYCTAa UX YHCJla, BBECTU ITIOHATHUA OTHOCHUTEJIBHOMN YacTOTHI U BCPOATHOCTHU CHy‘I&ﬁHOFO COOBITHS.

BreimonHaTh nepe6op BCCX BO3MOJKHBIX BAPHAHTOB IJIA IICPCCUCTa 00BEKTOB HIIH KOM6PIH3.I.IHI>1. HpI/IMeHHTB IIpaBUJIO KOM6I/IHaTOpHOFO
YMHOKCHUS U PCHICHUS 3a1a4 Ha HAXOXKICHUC YUCIIa 00BEKTOB HIIH KOM6I/IH3.I_II/II71 (,Z[I/IaFOHaJ'II/I MHOTI'OYTI'OJIbHHUKA, PYKOIIOKATHUA, YUCIIO KOJOB,
MH(prB, Haponeﬁ uT. H.).yan_I_II/IeCH JAOJIKHBI YMCTBH pa3jindyaThb MOHATHA «PA3SMCIICHUEC» U «KCOUYCTAHUC»), U YMCHUEC ONIPCACIIATh, O KAKOM BHU/IC
KOM6HH3L[PII>1 HUJCT pCUb B 3a1a4C.

Brruncaare JacToTy CHy‘I&ﬁHOFO CO6BITI/I$I; O CHUBATH BEPOATHOCTH C MOMOIIBIO YaCTOTHI, nonyquHoﬁ OIBITHBIM ITYTCM.

6. IloBTOopenue. 21 4
OcHoBHas 11e71b — 0000IUTH 3HAHUSA U YMEHUS YUaITHXCSL.



TpebdoBaHus K YPOBHIO MOATOTOBKY YUAIIMXCS.
B pezynomame uzyuenus mamemamuKku yueHUK 00JIHCEH:
3namo/nonumamas

® CYUIECTBO ITOHATHUSA MAaTEMAaTUYECKOIO I0KA3aTeNIbCTBA; IPUMEPHI JOKA3aTEIbCTB;
® CYUIECTBO IOHATUS aITOPUTMA; IPUMEPHI AITOPUTMOB;
KaK MCIIOJIb3YIOTCSI MaTeMaTu4eckrue popMyIibl, ypaBHEHUSI U HEPABEHCTBA; PUMEPHI UX MPUMEHEHUS ISl pELIeHHs] MATEMaTUYECKUX U
MIPAaKTUYECKUX 3a/]1a4;
KaK MaTeMaTUYeCcKH Olpe/iejeHHble (PYHKIIMH MOTYT OINUCHIBATh peallbHbIE 3aBUCUMOCTH; IPUBOJUTH IPUMEPHI TAKOTO OTIMCAHNUS;
KaK MOTPeOHOCTH MPAKTUKU MPUBEIN MAaTEMAaTUYECKYIO HayKy K HEOOXOJUMOCTH PacIIMPEeHUs] MOHATHSI YUCIIa;
BEPOSATHOCTHBIN XapaKTEP MHOTHUX 3aKOHOMEPHOCTENW OKPYKAIOIIETO MUPA; IPUMEPBI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;
KaK1M 00pa3oM reoMeTpUsi BOSHHMKIIA U3 MPAKTUUECKUX 33/1a4 3eMJIeMepusi; IPUMEpPhl T€OMETPUUECKUX O0OBEKTOB M YTBEPKJIECHUHN O HUX,
BAJKHBIX JIJIS TPAKTHKH;
e  CMBICII WJealIM3alliH1, TO3BOJISIONIEH peraTh 3a/1aui peaibHOM 1eHCTBUTEIbHOCTH MaTEMaTHYECKUMH METOIaMHU, IPUMEpPHI OIINOO0K,
BO3HUKAIOIINX ITPU UICATU3ALMH.
yMeThb

®  COCTaBJATh OYKBEHHBIE BBIpAKEHHMSI M (OpPMYJIbl IO YCIOBHUSAM 3aJad; OCYLIECTBIISTh B BBIPAKEHUAX M (GOpMyJax YHUCIOBBIE
MOJICTAaHOBKHU U BBIMOJHITH COOTBETCTBYIOIINE BHIYMCIECHUS, OCYIECTBIIATH MOJCTAHOBKY OJHOTO BBIPAXKEHHS B APYro€; BhIpaXKaTh U3 popmy
OJIHYy MIEPEMEHHYIO Yepe3 OCTAJILHBIE;

®  BBINOJIHITH OCHOBHBIE JICHCTBUS CO CTEMEHIMHU C LIEIBIMU MOKa3aTeNIIMU, C MHOTOUJICHAMH U C aJireOpanyecKuMU JpOoOsIMH; BBITIOJIHATh
pa3ioKeHue MHOTOUYWICHOB HAa MHOYKHUTEIH; BBITIOJHATH TOXKJIECTBEHHbIE TPe0Opa30BaHuUs PALIMOHABHBIX BhIPAKEHUIM

® [PUMEHSATH CBOMCTBA apU(PMETHUECKUX KBAJAPATHBIX KOPHEH Ui BBIYUCICHUS 3HAUEHUHN U peoOpa30oBaHM YHCIOBBIX BhIP AKEHUH,
CoJIepKalluX KBaJIpaTHbIE KOPHU;

e pemiath JUHEHHbIE, KBAJPATHBIC YPAaBHEHUS U pAllMOHANIbHBIC YpaBHEHUS, CBOSAIINECS K HUM, CUCTEMBI IBYX JJUHEHHBIX YPaBHEHUN U
HECJIOKHbIC HEIMHEHHBIE CUCTEMBI;

e  pemaTh JIMHEHHBIC U KBAIpaTHHIC HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CUCTEMBI;

e pemiath TEKCTOBBIC 3a/1a4M aNTreOpanyecKuM METOJ0M, UHTEPIPETHPOBATH MOIYYCHHBIH pe3ylbTaT, IPOBOAUTH OTOOP pelIeHUH,
ucxos u3 GOpMYyTUPOBKH 3a1a4H;

e u300pakaTh YKCIIa TOUKAMH HA KOOPAMHATHOM MPSIMOIA;

e  OmpeneisaTh KOOPAWHATHI TOUKH MIIOCKOCTH, CTPOUTH TOUYKH C 33JaHHBIMU KOOPAMHATAMU; U300pakaTb MHOKECTBO PEIICHHIA
JIMHEWHOTO HEPAaBEHCTRA,

e  pacrno3HaBaTh apu(MeTHYECKHE 1 TEOMETPUUECKHE TPOTPECCUH; pellaTh 3a/1a4M ¢ IPUMEHEHHEM (POPMYIIbI OOIIETO YIeHa U CYMMBI
HECKOJIbKUX MEPBBIX YJICHOB;



®  HAXOJAUTh 3HaUeHUs (PyHKIMH, 3a7aHHON HopMyIOH, TabnuieH, rpad)uKOM IO ee apryMEHTY; HaX0AUTh 3HAaYEHUE apryMeHTa 110
3HAa4eHHUI0 (DYHKINH, 33JaHHON TpapuKOM MU TaOIUIIeH;

®  ONpeAeNATh CBOMCTBA (DYHKIMH 10 €€ TpauKy; IPUMEHITH IpaduuecKue MPeACTaBICHUS IPH PEIICHUH YPaBHEHUH, CHCTEM,
HEPaBEHCTB; ONHICHIBATh CBOMCTBA N3yYCHHBIX (PYHKIIUNA, CTPOUTH IpapuKu;

®  HCIIOJIb30BaTh MPHOOPETEHHBIC 3HAHNUS U YMEHHUS B IPAKTUYECCKOHN ESTEIFHOCTH U TIOBCEAHEBHOM KHU3HH.

7 kiace (reomeTpus)

Coneprxanue y4eOHOro nmpeamera

1. HayagbHble reomerpuyeckune csegeHus (7 yac.)
[Ipocreiimue reomerpuueckre GUryphl: mpsimasi, Touka, OTpe30K, JIyd, yroi. [lonstue papeHcTBa reoMmerpuueckux Guryp. CpaBHEHHE OTPE3KOB

n yrioB. MI3amepeHue oTpe3KoB, JuinHa oTpe3ka. Mi3Mepenue yrios, rpagycHas mepa yriaa. CMeXHbIE U BEpTUKAIbHBIE YIJIbI M UX CBOWCTBA.

[lepnenauKysipHbIE TIPSIMBIE.
OcnosHnas yenv: cucmemamu3upo8ams 3HAHUSA Y4AWUXCS O NPOCMEUWUX 2e0OMEeMPUYECKUX Quaypax u ux c6oUCMeax, 66ecmu NOHAMuUe

paeencmaa gueyp.

B maHHOI TeMe BBOJSTCS OCHOBHBIE T€OMETPUUYECKUE MOHATUS U CBOWCTBA IPOCTEHIINX Fr€OMETPUUECKUX (UTYP Ha OCHOBE HATJISAHBIX
Mpe/ICTaBICHUH ydanuxcs myreM 0000IIeHNs OY€BUIHBIX HIIM U3BECTHBIX U3 Kypca MaTeMaTUKH 1—6 KJIacCOB reOMETPHUECKUX (PaKTOB.

[ToHsiTHE aKCMOMBI Ha HAYaJIbHOM 3Tane 00y4eHUs HEe BBOJUTCS, U CaMH aKCMOMBI He (opMyIupyroTcs B iBHOM BHjie. Heo6XxoaumMble HCXOIHBIE
MOJIOKEHUSI, HA OCHOBE KOTOPBIX U3Y4alOTCsl CBOMCTBA FeOMETpUUYECKUX (DUTyp, MPUBOAITCS B ONUcCATEIbHOU popme.

HpI/IHI_[I/IHI/IaJ'II)HI)IM MOMCHTOM I[aHHOﬁ TEMBI SABJIACTCA BBEACHHUC IIOHATHA PaBCHCTBA TCOMETPHUICCKUX (bl/ll"yp Ha OCHOBC HarJs1AIHOI'O IIOHATHA
HaJIOXCHUA.

OnpeﬂeneHHoe BHHUMAHUE JOJDKHO YACIATHCA NPAKTHYCCKUM IMPUIIOKCHUAM I'€COMETPUUCCKUX MMOHSATHH.

2. Tpeyroabuukn (14 gac.)
Tpeyronbauk. I[lpuszHaku paBeHCTBa TpeyrosibHUKOB. [lepnenaukynsp k mnpsaMoi. Menuanbl, OUCCEKTPUCHI W BBICOTHI TPEYrOJIbHHKA.

PaBHO6eﬂpeHHbIﬁ TPEYTOJIbHUK U €TI0 CBOICTBA. 321,[[21‘11/[ Ha IMMOCTPOCHHUC C IIOMOIIBIO NUPKYJIISA U JIMHEHKH.

Ocnosnasn Uensv: eeecmu noHAaAmue nmeopemavl, 6blpa60mamb ymernue 00KA3b16AMb paseHcmeo mpey2ojlbHUKO6 C NOMOWbIO U3)YYEHHbIX
NPpU3HAaKos, eeecmu HOBbIIL KIacc 3a0a4i - Ha nocmpoernue ¢ nOMOWwbo YUPKYiAad U JUHEUKU.

HpI/ISHaKI/I PaBCHCTBA TPCYTrOJIBHUKOB SBJSAIOTCA OCHOBHBIM pa60‘{I/IM arraparoM BCETO KypCa IrecOMETpUH. J_—[OKaL’saTeHBCTBO OOJIBIIIEH YacTu
TEOPEM KYypCa U TAKIKC PCIICHNC MHOTUX 3aJa4 IMPOBOAUTCA I1O CJ'ICI[Y[OH_ICI\/’I CXCMEC: MMOUCK pPABHBIX TPCYIrOJIbHUKOB — 000CHOBaHHE HX pPaBCHCTBaA C
MOMOIIBIO KAKOTO-TO MMPU3HAKA — CJICACTBHS, BHITCKAIOIIHUEC U3 PABCHCTBA TPCYI'OJIbHUKOB. HpI/IMCHCHI/IC IMIPU3HAKOB PABCHCTBA TPCYTOJIbLHUKOB IIPU



pPCeIICHUHU 3a4a4 AaCT BO3SMOKHOCTL IOCTCIICHHO HAKAIIJIMBATh OIIBIT NPOBCACHUSA JOKA3aTCIIbHBIX paccyncneHHﬁ. Ha nayanpHOM 3Tame HU3Y4YCHHA U
MNPUMCHCHUS NPU3HAKOB paBCHCTBA TPCYTIOJIbHUKOB uenec006pa3H0 HCIIOJIb30BaTh 3aJia4v C TOTOBBIMU YCPTCIKAMMU.

3. [TapajuiesqbHbIe npsiMble. (9 yac.)
[Ipu3Haky napayuieabHOCTH MPSMBIX. AKCHOMA NapajlieabHbIX NPAMbIX. CBONCTBA NapajlIeNbHbIX MPSIMBIX.

Ocnoeénasn ueib: seecmu O00HO U3 BAICHEUUIUX NOHAMULL - NOHAMUE napauieilbHblx npsAMblX, oamow nepesoe npeacmaeﬂeHue 00 axkcuomax u
AKCUOMAMUYECKOM MeMooe 8 ceomempuu, 66eCmu AKCUOMY napailesibHblX nNPsAMbLX.

[Ipu3Haky U CBOICTBa NapasuIeIbHBIX HPSIMBIX, CBS3aHHBIE C yriiaMH, OOpa30oBaHHBIMU IIPU NEPECEYEHUHU JBYX HPAMBIX CEKylIled (HaKpecT
JeXKAIUMH, OJHOCTOPOHHUMH, COOTBETCTBEHHBIMH), IIMPOKO HCIHOJB3YIOTCS B JajbHEHIIEM IpPU H3YYEHUU YEThIPEXYTOJIbHHUKOB, IMOJOOHBIX
TPEYroJIbHUKOB, IIPU PELIEHNH 3a/1a4, a TAKXKE B Kypce CTEPEOMETPHH.

4. CooTHOLIEHHUA MeXKAy CTOPOHAMM M YIJIaMH TpeyroJbHuka ( 16 gac.)

Cymma yrioB TpeyroyibHuKa. COOTHOLIEHHE MEXJy CTOPOHAMU U yIJlaMH TpeyrosbHHKa. HepaBeHCTBO TpeyrosbHHKa. [IpsMoyronbHbie
TPEYroJbHUKH, UX CBOWCTBA U MPU3HAKU paBEHCTBA. PaccTosiHue OT TOUKH A0 NpsiMoi. PaccTosHue Mexay napamienbHbIMU npssMeIMU. [locTpo enne
TPEYroJbHUKA [0 TPEM JIEMEHTAM.

Ocnoenasn Uueilb: paccmompenib Hogvle UHMeEPECHble U 6AJICHbLE ceolicmea mpey2ojlbHUKOG6.

B naHHOW Teme NOKa3bIBAaeTCS OJHA M3 BAXHEUIIMX TEOPEM TI'€OMETPUU — TEopeMa O CyMMeE YIJIOB TpeyrojbHuka. OHa MO3BOJISET JaTh
KJIACCU(UKAIUIO TPEYroJIbHUKOB MO YrjlaM (OCTPOYIOJbHBINM, MPSIMOYTOJIbHBIM, TYMOYTOJbHBIN), a TakKKe€ YCTAaHOBUTb HEKOTOpBHIE CBOICTBA U
MPU3HAKU PaBEHCTBA MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB.

[TonsiTHe paccTOSIHUA MEXAY NapauieIbHbIMU MPSMBIMH BBOJIUTCS Ha OCHOBE JI0Ka3aHHOM NpPEIBAapUTEIHHO TEOPEMBI O TOM, YTO BCE TOYKHU
KOKIOW M3 JABYX MapaJJICJIbHBIX NMPSAMBIX PaBHOYIAJICHBI OT APYro MmpsMoil. DTO MOHITHE WUIrPaeT Ba)XKHYIO POJIb, B YACTHOCTH HCIIOJIb3YeTCS B
3a/layax Ha MOCTPOEHHUE.

HpI/I pEIICHNHU 3aJa4 Ha IIOCTPOCHUEC B 7 xnmacce CICOAYCT OI'PAHUYNUTECA TOJIBKO BBIIIOJITHCHUEM U OIIMCAHUEM IIOCTPOCHUA HCKOMOM (1)I/Il"ypBI. B
OTACJIBHBIX ClIydasaX MOXHO ITPOBECTHU YCTHO aHAJIM3 U JOKa3aTCJIIbCTBO, a 3JICMEHTBI UCCIICA0OBAaHUA JOJIKHBI ITPUCYTCTBOBATH JIMIIIb TOrAa, KOraa 3TO
OTOBOPCHO YCJIOBUECM 3adavuu

TpeGoBaHnusi K ypOBHIO OATOTOBKH yYAIIUXCS.
B pesynomame usyuenus mamemamuku y4eHUK 00JIHCEH:
3namuv/nonumama

®  CYIIECTBO MOHATHS MaTEMAaTHYECKOTO JI0KA3aTeNbCTBA; IPHBOANUTH IPUMEPHI JI0KA3aTEIbCTB;

®  KakuM 00pa3oM reoMeTpus BOSHUKIIA M3 MPAKTUYECKHUX 3a/1a4 3eMJIEMEPHS; TPUMEPBI TeOMETPUIECKIX OOBEKTOB M YTBEPKICHUHN O HHX,
Ba)KHBIX JUISl IPAKTHKH;

®  3HaTh, CKOJIBKO MPSIMBIX MOKHO TIPOBECTH Yepe3 ABE TOUKHU, CKOJIBKO OOIINX TOYEK MOT'YT UMETh JIBE TpsMbIe, Kakas (urypa Ha3pIBaeTCs
OTPE3KOM, JTY4OM, YTJIOM.



®  3HATh, KAKWE TeOM.(DUTYpBI HA3. PABHBIMHM, YTO Ha3. CEPEIMHON OTpe3Ka, OMCCEKTPUCOH yIiia, eIMHHUIIbI U3MEPEHHUS OTPE3KOB H YIIIOB, BUJIBI
YIJI0B.

®  3HATh ONPE/JEIICHUE U CBONWCTBA CMEKHBIX, BEPTUKAJIBHBIX YIJIOB, NEPIEHAUKYISPHBIX PSMBIX.

®  3HATH OMNpEJEIEHUE TPEYTOJIbHUKA B €r0 3JIEMEHTOB, PABHBIX TPEYTOJIbHUKOB, MIEPIICHANKYISAPA, METUAHbI, OMCCEKTPHCHI,
BBICOTBI TPEYTOJIbHUKA, PABHOOEIPEHHOI'O PAaBHOCTOPOHHETO TPEYrOJIbHUKOB, GOPMYIUPOBKH 1,2,3pHU3HAKOB paBEHCTBA TPEYrOJIbLHUKOB.

®  3HATh ONPEJAEICHUE OKPYKHOCTH U €€ JIIEMEHTOB.

ymemp
®  [10JIb30BAThCA F€OMETPUUYECKUM SI3bIKOM JIJISl ONMCAHUS IPEIMETOB OKPYXKAIOIIETO MHUPA;
®  pacro3HaBaTh reoMeTpUUecKre (PUTYpHI, pa3indyaTh UX B3aUMHOE PaclojIOkKEHHE;
e u300paxaTbh reoOMeTprUYecKHue (PUrypbl; BBIOIHATH YEPTEKHU O YCIOBUIO 33a]a4; OCYIIECTBIATh IpeoOpa3oBanus Guryp;
®  DAcMO3HABATh HA YEPTEKaX, MOJAECIAX U B OKpYKarollel 00CTaHOBKE OCHOBHBIE MPOCTPAHCTBEHHbIE TeJa, U300pakaTh UX;

e peuiaTb T€OMETPUYECKUE 3aJlauM, ONUPAsICh HA M3yYEHHbIE CBOWCTBA (PUIyp M OTHOLIEHHH MEXIy HUMH, NMPUMEHSS JOMOJHUTEIbHbIE
MIOCTPOEHHUSI, TPOBOJUTH JIOKA3aTENbHbIE PACCYKICHUS MPU PELICHUH 33]a4, UCIOJb3ys U3BECTHbIE TEOPEMbI, OOHAPYKMBas BO3MOXHOCTU JJIsI UX
WCI0JIb30BAHNUS;

e  pemaTh NpocTeHine MIaHUMETPUYECKUE 3ada4H.

e  yMeTh 0003HAaYaTh TOUKU, OTPE3KHU, JTy4H, IPSIMbIE U YIJIbI HA PUCYHKE., H300pakaTh OTPE3KH, JTy4H, IPSIMbIE U YIJIbI, BO3MOXKHbBIE
ClIy4au B3aMMHOTO PACIOJIOKEHHS TOYEK, OTPE3KOB, JIy4ed U MPSMBIX.

®  yMETbh CPaBHHUBATh OTPE3KHU U YIJIbI, HAXOIUTh I'PATyCHBIE MEPHI YTJIOB € MOMOILBIO TPAHCIIOPTHUPA.

UCNO1b306aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUSA 6 NPAKMUYECKOU 0eAmenbHOCIU U NOECEOHEBHOIL HCUZHU OT1A:

®  OMNHCAaHUS PEaTHHBIX CUTYAIMH Ha SI3bIKE TEOMETPHUU;

®  pacyeToB C MOMOIILIO GOpMYIL.

e Pemarp HeClIOXKHBIC 32/1a4U HA TTOCTPOSHUE, IPUMEHSSI OCHOBHBIC aJITOPUTMBI IIOCTPOCHHMSI C TIOMOIIIBIO ITUPKYJIS U TUHEHUKH.
8 kiacc (reomerpusn)

Conepxxanue y4eOHOro nmpeamera

1. Yersipexyroabuuku (14 4)
MHOTOYrONbHUK, BBIMYKIIBIII MHOTOYIOJIbHUK, YEThIPeXyrolbHUK. CyMMa YIJIOB BBIMYKJIOTO MHOTOYrOJbHUKA. BHucaHHbIE U ONMCaHHBIC
MHOTOYyroJbHUKU. [IpaBunbHble MHOTOYrONbHUKY. [lapamienorpamM, ero cBoiicTBa u npusHaku. [IpsMoyronpHuK, KBaapar, poM0, X CBOWCTBA U
npu3Haky. Tpamnenus, cpeaHss TUHUS Tpanenun; paBHoOeApeHHas Tpanerys. OceBas U eHTpajIbHa CHMMETPHSL.

Ocnoenas yenv: uzyuums Haubonee 8adcHvle 8UObL YeMbIPEXy20lbHUKO8. NAPALIeN0cPaMM, NPAMOY20IbHUK, Keaopam, pomd, mpaneyus,; 0ambs
npeocmasnenue 0 pueypax, 061a0anuux 0cesoll U YeHMparbHOU CUMMEMPUEN.

I[OKEBE[TCJ]LCTB& OOJIBIIMHCTBA TCOpEM JaHHOM TE€MEI U peuIcHud MHOTHX 3a/iad IMPOBOAATCA C MOMOIIBIO ITPU3HAKOB PABCHCTBA TPCYT'OJIbHUKOB,
MMO2TOMY IMOJIC3HO UX IIOBTOPUTL B HAYAJIC U3YUCHHA TCMBI.



OceBas 1 IIeHTpasibHAasE CHMMETPHH BBOJATCS HE KaK MPpeoOpa3oBaHKe TIIOCKOCTH, a KaK CBOMCTBA T€OMETPUYECKUX (PUTYp, B HACTHOCTH
YeThIPEXYI0JIbHUKOB. PaccMOTpeHme 3TUX MOHATHH KaK IBMKEHUH IUIOCKOCTH COCTOUTCS B 9 Kiacce.

2. Ilaomanm ¢puryp (14 4)
[TonsiTHe moIa M MHOTOYTOJIbHUKA. [lTo1aam npsiMoyroyibHIKa, apajuieiorpaMMa, TpEYrolbHuKa, Tpanenun. Teopema [ludaropa. Ocnoenan
Ueny: pacuupums u yeayoums npeocmasierus yuaumuxcs 00 usmepeHuu 1 8blYUCIeHUY naowaoell; ebleecmu Gopmynvl niowjaoetll

NPAMOY2O0NbHUKA, NAPATIEL0CPAMMA, MPeY2ONbHUKA, Mpaneyuu, 00Ka3ams 00HY U3 CAMbIX 2JIA6HbIX meopem ceomempuu - meopemy Ilugazopa. Beiox
(dhopMyIT [JTsT BEIYUCIICHUS TUIOIIAJICH MPSMOYTOJIbHUKA, TTapajlieJorpaMMa, TPEyroJIbHUKA, TPAICIIUHA OCHOBBIBACTCS HA JBYX OCHOBHBIX

CBOMCTBAX IJIOLIAAEH, KOTOPbIEe MPUHUMAIOTCS UCXO/S U3 HArJSAHBIX MPEACTaBIEHUH, a TaKkke Ha opMyJie IUIOAAN KBajpaTa, 000CHOBaHUE KOTOPOM
HE SBJISETCS 0053aTeNbHBIM IS yJalluXcsl.

HerpaaummonHoil Il MIKOJIBHOTO Kypca SIBIsIeTCA Teopema 00 OTHOIIEHWH IUIOMIANEH TPEeyrojJbHUKOB, MMEIOIIUX IO paBHOMY yriy. OHa
MO3BOJISIET B JAJIbHEHIIIEM JIaTh MPOCTOE JOKA3aTeIbCTBO MPU3HAKOB MOA00HS TPEYroJIbHUKOB. B 3TOM COCTOUT 0IHO U3 IPEUMYIIIECTB, 00YCIOBICHHBIX
paHHUM BBEJCHUEM TIOHSATHS TUTOIIAIH.

Hoka3zatenbctBo Teopembl [Iudaropa ocHoBbIBaeTcs Ha cBoWcTBax Iuiomiaaed u Gopmynax Uil Miomafed KBajapara W MPSMOYTOJIbHHKA.
JlokaspiBaeTcs Takxke TeopeMa, oopaTHast Teopeme [Iudaropa.

3. IlomoOubIe TpeyroabHuku (19 4)
[Topo6uble Tpeyronbauky. [Ipu3Haku mompodus TpeyroabHUKOB. [IpumeHeHme mogoous K 10Ka3aTeabCTBY TEOPEM U perieHuIo 3aaa4d. CUHyc,

KOCHHYC U TAHT'€HC OCTPOTO yIJia MPsIMOYTOJIbHOTO TPEYTOJIbHUKA.

OcHosHas uenwb. seecmu noHsAmue nooooOHbIX mpeyeojIbHUKO6, paccmompembvb NPUusHaKu noooobus mpey2ojlbHUKO6 U UX NPUMEHEHUA, coenamo
nepebzﬁ wae 6 0C60€HUU YUAWUMUC MPUSOHOMEMPUHECKO20 annapama 2eomempuu.

OnpeﬂeneHI/Ie HOI[O6HI)IX TPEYIrOJIbHUKOB Ja€TCd HC Ha OCHOBEC Hp606pa30BaHI/I${ HO,Z[O6I/IH, a 4€pe3 PaBCHCTBO YIJIOB M IIPOINOPHHUOHAIBHOCTH
CXOACTBCHHBIX CTOPOH.

HpI/ISHaKI/I HOI[O6I/I$I TPEYTrOJIbHUKOB JOKAa3bIBAKOTCA C IIOMOIIBIO TCOPCMBI 00 OTHOIIEHUU nnomaz[eﬁ TPEYrOJIbHUKOB, UMCIOIIUX 10 PABHOMY

yriy.

Ha ocHoBe IIPU3HAKOB HOI[O6I/ISI AOKa3bIBACTCA TEOpEMa O cpeL[Heﬁ JIMHUW TPEYroJIbHUKA, YTBCPKIACHUC O TOYKE IICPECCUCHUA MCEAUAH
TPEYroJIbHUKA, a TAKKC IBa YTBCPIKIACHHUA O TPONMOPIUHUOHAJIBHBIX OTPE3KaX B IIPAMOYI'OJIBHOM TPECYI'OJIbHUKE. I[aeTCSI MNpeaACTaBJICHHUEC O METOZC l'IOI[O6I/IH
B 3a/la4ax Ha IMOCTPOCHUC.

B 3akiroueHne TeMbl BBOJISTCS 3JI€MEHTBI TPUTOHOMETPUU — CHUHYC, KOCUHYC U TaHI'CHC OCTPOI'0 yrija npsMoOyroJibHOTO TpCyroJbHHKaA.

4. OxpyxHoctb (17 1)



Lentp, pammyc, nuamerp. [yra, xopaa. Cekrop, cermeHT. lleHTpanbHbIN, BIMCAaHHBIM yroy; BEIMYMHA BIMCAaHHOIO Yyria. B3aumnoe
PacIoyIOKEHUE IIPSAMON U OKPYKHOCTH, IBYX OKpYKHOCTeM. KacarenbHas U cekyias K OKpY>KHOCTH; PABEHCTBO KacaTeIbHBIX, IPOBEACHHBIX U3 OJHOU
TOYKU. MeTpruecKre COOTHOLIECHHS] B OKPYKHOCTH: CBOMCTBA CEKYIIMX, KACATEIbHBIX, XOPI.

OKPY)KHOCTB, BIIMCAaHHAA B TPCYIOJIbHUK, U OKPYKXHOCTbD, OITMCAHHAA OKOJIO TPCYIrOJIbHUKA. BrmcanHbie 1 onM caHHEIC YCTBIPCXYI'OJIbHUKH.

Bnoucanneie u onmmcaHHbIC OKPYXHOCTH IMPABUJIBHOI'O MHOTI'OYI'OJIbHUKA.

Ocnoeénasn uennv. pacuupumas ceeoerus 00 OKPYIHCHOCMU, U3YUUNb HOBbLE QbaKWlbl, C6A3AHHRbLE C OKPYIHCHOCNIBIO, NOZHAKOMUNIb YY4AUUXCA C
uemslpoMi 3amedanelbHblMU mo4YKamu mpeycojalbHUKA.

B maHHOW TeMe BBOJMUTCS MHOTO HOBBIX MIOHATHIA M PACCMATPUBAETCS MHOTO YTBEPKJICHUMN, CBSI3aHHBIX C OKPYKXHOCTBIO. /{1151 X yCcBOCHUS

CIIeIyeT yIeIUTh 0O0JIbIIIOE BHUMAaHUE PELICHUIO 3a/1a4.

VYTBepKIeHUS O TOUKE IepecevyeHrs OUCCEKTPUC TPEYTrOIbHUKA U TOUKE NMEPECEUEHUs CEPEMHHBIX MEPIEHIUKYISIPOB K CTOPOHAM TPEYTrOJbHUKA
BBIBOJSITCS KaK CIIEJCTBUS U3 TEOPEM O CBOMCTBaX OMCCEKTPHCHI yIila U CEPEIMHHOrO MEePIEeHANKYISIpa K OTpe3Ky. TeopeMa o0 TOUKe repeceYeHHsl BICOT
TpPEeYrojbHUKa (I UX MPOJOJHKEHHI) JOKa3bIBAETCS C IIOMOIIBIO YTBEPKACHUS O TOUKE NIEPECEUCHU S CEPEMHHBIX MEPICHANKYISIPOB.

Hapsiny ¢ Teopemamu 06 OKpy’>KHOCTSIX, BIIMCAHHOM B TPEYTOJIBHUK M OMMCAHHON OKOJIO HETO, PACCMATPUBAIOTCS CBOMCTBO CTOPOH OMMCAHHOTO
YETBIPEXYTOJIbHUKA U CBOMCTBO YIJIOB BIIUCAHHOTO YE€THIPEXYTOJbHUKA.

IToBTOpeHue (2 4)

TpeOoBaHMsI K YPOBHIO MOATOTOBKH y4AIMXCH.
B pezynomame usyuenus mamemamuku yueHUK 0014CEN:

3namuv/nonumams

®  OCHOBHBIE MTOHATHUS U ONPEJCIICHUS TEOMETPUUECKUX (PUTYp IO TPOrpaMMe;
e  (OpMYIHPOBKU OCHOBHBIX TEOPEM U UX CIIEICTBUI;

yMeTh:
®  [10JIb30BATHCS FTE€OMETPUUYECKUM S3BIKOM ISl ONUCAHUS MIPEIMETOB OKPYXKAIOLIEr0 MHUPA;
®  pacrno3HaBaTh FreOMeTpUYEcKHEe (PUTYPHI, PA3INYaTh UX B3AaUMHOE PACIIOJIOKEHUE;
e u300paxaTb reOMETPHUECKUE (PUIYpPbI, BHIIOIHATH YEPTEXKHU 10 YCIOBHIO 3a/1a4, OCYLIECTBIATh IpeoOpa3zoBaHue GUryp;
e  pemaTth 337a4M Ha BBIYMCICHUE T€OMETPUUECKUX BEJIMUMH, IPUMEHSS U3yUEeHHbIEe CBOWCTBA GUTYp U (OPMYIIBI;

L4 peuratb reCOMCTPUICCKHUC 3aa4r, OIIMPAACH HAa U3YYCHHBIC CBOICTBa (I)I/Il"yp Y OTHOIIIECHUH MCKAY HUMHU U ITPUMCHAA OOTIOJTHUTCIIBHBIC
MOCTPOCHUA, anre6pa1/1quKI/H71 arrmapar u COO6pa)KeHI/IH CUMMCTpPUH;

L4 MMPOBOAUTDE JOKA3ATCJIBHLIC PACCYKACHUA TPU PCIICHUHU 3a/1a4, UCIIOJIb3YS U3BECTHBIC TCOPEMBI U 06Hapy>1<eHH;1 BO3MOXXHOCTH AJIA UX
HCIIOJIb30BAHUA



e  pelaTh OIPOCTEHIINE NIAHUMETPUYECKUE 3a7a4U B IIPOCTPAHCTBE;
e  BJAJETh AITOPUTMAMU PEUICHUS OCHOBHBIX 3a/1a4 HA IOCTPOCHHUE;
HCII0JIb30BATh IPUOOPETEHHBIC 3HAHUS B IPAKTUUECKOMN JESITEIbHOCTH U IOBCETHEBHOM KU3HU JJIA:

o OnHrCaHus PCaJIbHBIX CI/ITyaLII/II;'I Ha A3bIKC T'COMCTPHHU,
o PEIICHUEC NPAKTUYCCKUX 3a/ia4, CBA3AHHBIX C HAXOXICHUCM I'COMETPUUCCKUX BCINYNH (I/ICHOJII)3Y$I mpu H€O6XOIII/IMOCTI/I CIIPpaBOYHHUKHU U
TEXHUYECKUE CPEJICTBA);
® [IOCTPOECHHE F€OMETPUYECKUMHU UHCTPYMEHTaMU (JIMHEHKA, YrOJbHUK, TPAHCIIOPTUD, HUPKYIIb);
o BJIAICHUC MMPAKTUYCCKUMHU HABBIKAMU UCIIOJIb30BaAHUA I'COMCTPHUICCKUX NHCTPYMCHTOB JIJIA 1/1306pa>1<eHH$1 (bI/Ipr, a TAKKC HAaXO0XIACHUA JINH
OTPE3KOB M BCJIMYHWH YIJIOB.

9 kJacc (reomeTpus)
Coneprxanue y4eOHOro npeamera
BekTopsl. (8 yacoB)
[Tonarne BexTopa. PaBeHCTBO BEKTOPOB. CII0KEHUE U BBIYUTAHUE BEKTOPOB. ¥ MHOKEHUE BEKTOPA HA YUCIIO.

OcHosHas ueib. Hay4umv y4aujuxcsi 6blNOJIHAMb oeticmeusi Hao 6eKmMopamu Kaxk HAnpaeileHHbIMU ompe3Kamu, 4no 6ai#CHO ons NpUMEHEeHUs
6EKMOpoe6 6 qbu3u1<e; NO3HAKOMUNMb C UCNOJIb306AHUEM 6EKNMOPOB8 NpU peuleHuu ceomempudecKux 3a0ay.

Bextop onpenensercss kak HampaBJIEHHBIM OTPE30K W JIEHCTBUS HAJ BEKTOPAMHU BBOJSATCS TaK, KaK 3TO MPUHATO B (pu3MKe, T. €. KaKk JNEHCTBUS C
HaIpaBJICHHBIMH OTpe3kaMu. OCHOBHOE BHHMaHHUE JOJDKHO OBITh YJEJIEHO BBIPAOOTKE YMEHUH BBIMOJIHATH ONEpaldyd HaJ BEKTOpaMu (CKJIalbIBaTh
BEKTOPHI [0 MpaBUJIaM TPEYroJbHUKA U MapajulelorpaMMa, CTPOUTH BEKTOP, PaBHBIM Pa3HOCTH JIBYX JAHHBIX BEKTOPOB, a TaK)Ke BEKTOP, paBHBIN
MIPOM3BEACHUIO TAHHOTO BEKTOpa HA JAHHOE YKCJIO)

Metox koopauHat. (10 yacoB)

Pasnoxxenue BekTopa 1o AByM HEKOJTMHEapHbIM BekTopaM. Koopaunatel Bektopa. [Ipocreiinine 3a1aun B KOOpAUHATAX. Y PaBHEHUSI OKPYKHOCTU U
npsmoii. [IpuMmeHenrne BeKTOpOB U KOOPAUHAT IIPU PELISHUH 3a/1a4.

OcHogHnasn Uesib. NO3HAKOMUMb C UCNOJIb308AHUEM BEKMOPO8 U Memooa Koop()uHam npu peuteruu ceomempudeckKkux 3a0ad.

Ha mnpumepax mnokasblBaeTcsl, KaKk BEKTOPbl MOTYT HpPHUMEHSTBCS K pEIIeHHI0 T'eoMeTpHueckux 3ajad. JlemoHcTpupyercss 3¢G¢eKTUBHOCTh
npUMeHeHHUsT GopMya Ui KOOPAMHAT CEPeAMHBbI OTpEe3Ka, PacCTOSIHUS MEXIy IBYMs TOYKAMH, YPAaBHEHHM OKPYXHOCTH M NMPSMONH B KOHKPETHBIX
reOMETPUUECKUX 3ajjayax, TEM CaMbIM JIaeTcs MPECTAaBICHNE 06 N3YYEHUN T€OMETPHUECKUX (PUTYp C MOMOIIBIO METOJOB alreOphl.

CooTHOIIEHUSsI MeKY CTOPOHAMH M YIJIAaMH TpeyroJbHuka. CkajnsipHoe npousBeaeHne BeKTopos. (11 yacos)



CuHyc, KOCMHYC M TaHIeHC yria. Teopembl CHUHYCOB M KOCHHYCOB. PemieHue TpeyronbHUKOB. CKaJlIpHOE IPOU3BENEHUE BEKTOPOB U €r0
IIPUMEHEHHE B T€OMETPUUECKUX 3a/1a4ax.

OcHosnas yens: pazgums ymenue 00yuarowuxcs NPUMeHAmMs MPU2OHOMEempUuiecKull annapam npu peuenul 2e0Mempuieckux 3a0ay.

Cunyc u kocunyc jir6oro yria ot 0° 1o 180° BBOAATCS ¢ MOMOIIBIO €IUHUYHON NOJYOKPYKHOCTH, JOKA3bIBAIOTCS TEOPEMBI CHHYCOB U KOCHHYCOB
M BBIBOJUTCS emie ojaHa (opMyna IUIOMAAW TPEYrOJbHUKK (MOJIOBHHA MPOU3BEACHUS JIBYX CTOPOH Ha CHHYC yIJla MEXAY HUMH). DTOT ammapar
MPUMEHSETCS K PEIICHHIO TPEYTOJIbHUKOB.

CkansipHOoe TIpOM3BE/IEHUE BEKTOPOB BBOJAWTCS Kak B (u3uKe (MpOM3BeNEHHE sl BEKTOPOB HAa KOCHHYC yrila MeXay HuUMH). PaccmarpuBaroTcs
CBOMCTBA CKAJISIPHOTO MTPOU3BEJICHUS U €r0 IPUMEHEHHE IIPU PEIICHUHA FEOMETPUUECKUX 3a1ad.

OcCHOBHOE BHUMAaHHE CICayeT YACIUTDH BI)Ipa6OTKe IMPOYHBIX HABBIKOB B IMPUMCHCHHUH TPUTOHOMCTPUUCCKOTO alrmnapara IMpu pCelICHUA
rCOMETPHUUICCKUX 3aaa4.

JyinHa OKpPYKHOCTH M IJI0AAb Kpyra. (12 yacos)

[IpaBunbHBIE MHOTOYTOJIBHUKHA. OKPY>KHOCTH, OTICAHHAS OKOJIO MPAaBUIILHOTO MHOTOYTOJIbHUKA U BIMCaHHas B Hero. [locTpoeHne mpaBuiIbHbIX
MHOTOYTOJILHUKOB. J{mmHa okpyxHOCTH. [Imomanpe kpyra.

OcHoenas yenwv: pacuupumso 3Hanue 00Y4aArOUUXC 0 MHO20Y20JIbHUKAX, pACCMOMpPemsb NOHAMUSL OIUHbL OKPYHCHOCIU, NIOWAOU Kpyea U hopMYTbl
OJI5L UX BLIYUCTICHUS.

B Hayasme Tembl JaeTcs OMpeJesieHue MPaBUILHOTO MHOTOYIOJIbHUKAa U PacCMaTPUBAIOTCS TEOPEMBI 00 OKPY)KHOCTSAX, OMHCAHHON OKOJIO
MPaBMWJIBHOTO MHOTOYIOJIbHHKA M BIHCAaHHOM B Hero. C TNOMOUIbIO OMHCAHHONW OKPYKHOCTH pPEIIAlOTCS 3aJauyd O IOCTPOEHUU MPABHIIBHOTO
LIECTUYTOJIbHUKA U MPABUIILHOTO 2J1-yroJIbHUKA, €CIIU JaH MPaBUJIbHbIHN JI-yrOJIbHUK.

@opmynbl, BBIPAKAIOIIME CTOPOHY MPABUIBHOTO MHOTOYIOJIbBHHKA M PajuyC BIMCAHHOM B HEr0 OKPYKHOCTH Yepe3 paauyc OMUCAaHHOU
OKPY>KHOCTH, HCIOJIb3YIOTCSI MPHU BbIBOAE (HOpMyJ JIMHBI OKPYKHOCTH W IUIOMAAM Kpyra. BeIBOJ omupaercs Ha MHTYMTUBHOE MPEICTABICHUE O
npejene: Mpu HEOTPAaHUYEHHOM YBEITMYEHUU 4YKCia CTOPOH MPAaBHJIBHOTO MHOTOYTIOJIBHUKA, BIMCAHHOTO B OKPY)KHOCTb, €0 MEPUMETP CTPEMHUTCS K
JUTMHE 3TOU OKPY>KHOCTH, a TJIOMIA/lb — K IJIOLIAJAN KPyra, OrPaHUYEHHOTO OKPYKHOCTBIO.

JABuskenus. (8 yacoB)

OTO6pa)K€HI/IC IUIOCKOCTH Ha ceOs. ITonsTue JABMOKCHUA. OceBas u HeHTpaJlbHasd CUMMCTPHUH. HapaHHeHBHLIfI IIEPCHOC. HOBOpOT. Hanoxenus u
JABMOKCHUA.

Heab: M03HaAKOMUTH OOYYAIOMINXCS C TOHATUEM JABM)KCHHSI U €r0 CBOMCTBAMHU, C OCHOBHBIMH BHJIaMU JIBHKEHUH, CO B3aMMOOTHOIIICHUSIMH
HaJIOKEHUHU U IBUKEHUN.

Z[BI/DKCHI/IC IJIOCKOCTH BBOJUTCA KaK OTO6pa)KeHI/Ie IIJIOCKOCTH Ha ce6;1, COXpaHAroIICC paCCTOSIHUEC MCIKIY TOUYKAMHU. HpI/I paccMOTpPCHUU BUJIOB
ABHUKCHUHU OCHOBHOC BHUMAHUC YACIACTCA IIOCTPOCHUTO o6pa3013 TOYCK, MIPAMBIX, OTPE3KOB, TPCYT'OJIbHUKOB IIPHU OCEBOM U I.ICHTpEUIBHOfI CUMMCTpPUAX,
napaJiyieJIbHOM IIEPEHOCE, ITIOBOPOTE. Ha B(I)(I)CKTHBIX IMpUMEpax MOKa3bIBaCTCSA NPUMCHCHHUC JBYDKEHUH IIpU pCUICHUU I'COMETPHUICCKUX 3a1da4.



[ToHsiTHE HAJIOKEHUSI OTHOCUTCS B JAHHOM KYPCE K YMCIY OCHOBHBIX NMOHSTUH. JI0OKa3bIBa€TCs, YTO MOHATUS HAJOKEHUSA U JIBUKEHUS SBIIOTCA
SKBHBAJICHTHBIMHU: JTFO00C HAJO0KCHHE SIBISICTCS JBMIKCHUEM IJIOCKOCTH U 00paTHO. V3ydeHne JoKa3aTelbCTBAa HE SBISETCS 00sS3aTeIbHBIM, OJHAKO
CIEAYET PAaCCMOTPETH CBSI3b MOHATUN HAJIOKEHHUS U JIBUKCHUS.

HauvanbHble cBeeHus1 U3 crepeomerpuu (8 yacos)

[To3HaKOMUTH ydaluxcs, YTO TaKOE MHOTOI'PaHHUK, €r0 IT'paHu, pedpa, BEpLUINHbI, AUaroHaIl, KAKOM MHOTOTPaHHUK HAa3bIBA€TCS BBIIYKIIBIM, YTO
TaKO€ yroJibHas MPU3Ma, e OCHOBaHUs, OOKOBbIE pedpa, rpaHu, Kakas IpU3Ma Ha3bIBaeTCs MpsAMOi, HakioHHOW. ChopMynrpoBaTh 1 000CHO BaTh
YTBEP)KJICHHSI O CBOMCTBE JMAarOHaIel mapaieNienuIieia U O KBaJpaTe JUaroHalIn MpsIMOYTOJIBHOTO Mapasuienenunena. Beisect hopmynsl o0bema
MPSIMOYTOJIBHOTO Mapajuiesenumeaa. Beectu nonsarue chepsl, mapa. Hayants nzo0pakaTh 1 paclo3HaBaTh Ha PUCYHKE IPU3MY, ITapauIeyIeuI eI,
NUpamMuay, UAIUHJP, KOHYC, LIap.

IMoBTOpenue. Pemenne 3agay. (9 yacon)

TpeﬁoBaHnﬂ K YPOBHIO INOATOTOBKU yYalllUXCs.

Bpe3yﬂbmame U3ydenusr MmamemamuKuy y4eHuK 00/1JICeH:

3namo/nonumame

yMeThb

CYIIECTBO MOHATHS MAaTEMaTHYECKOTO JI0OKA3aTEeNbCTBA; MPUMEPHI I0KA3aTEeIbCTB;

CYIIECTBO MOHATHS AITOPUTMA; IPUMEPHI aJITOPUTMOB;

KaK MCTIOJIB3YIOTCS MaTeMaTudeckue GopMysibl, ypaBHEHUS U HEPABEHCTBA; MPUMEPHI UX MPUMEHEHUS JJIs1 PeLICHUsI MaTeMaTUYECKUX U
MPaKTUYECKUX 33/a4;

KaK MaTeMaTU4YeCcKH orpeeeHHble (DYHKIIMH MOTYT ONUCHIBATh peabHbIE 3aBUCUMOCTH; TPUBOAUTH IPUMEPHI TAKOTO OTHCAHUS;

KaK MOTPeOHOCTH MPAKTUKU MPUBEIIN MAaTEMAaTUYECKYI0 HAYKY K HEOOXOAMMOCTH PAaCUIMPEHUs MOHITUS YUCIIa;

BEPOSITHOCTHBIN XapaKTep MHOTHX 3aKOHOMEPHOCTEH OKPYKAIOIIEro MUPa; MPUMEPBI CTATUCTUYECKUX 3aKOHOMEPHOCTEH U BBIBOJIOB;
KaKiUM 00pa3oM reoMeTpHsi BOSHHUKIIA U3 MPAKTUYECKUX 3a7a4 3eMJIEMEPUs; IPUMEPbl TeOMETPUUECKHX OOBEKTOB M YTBEPKACHUN O HUX,
BAYKHBIX JJIS1 IPAKTHUKY;

CMBICT UIeaIN3aliu, TO3BOJISIONICH peliaTh 3aJja4u peajabHON JeCTBUTETbHOCTH MAaTEMAaTUYECKUMU METOIaMU, IIPUMEPHI OLITHO0K,
BO3ZHUKAIOIIMX MPU UACATU3ALUN;

IMOJIb30BATHCA A3BIKOM I'COMETPHUU I OIMUCAHUA IMTPEAMCTOB OKPYKAOIICT'O MUPA,

pacnno3HaBaTb rcOMETPUICCKUC q)Hl"ypBI, Pa3jiniaThb UX B3aMMHOC PACIIOJIOKCHHUC,

I/I306pa)KaTB reoOMETPpHUICCKUC (I)I/Il"ypbl; BBIITOJIHATDL YCPTEKU IO YCIIOBUIO 3aa4; OCYIICCTBIIATH npeo6pasoBaHI/I;1 (I)I/Il"yp;
pacCno3HaBaTh Ha 4€PTECKaAX, MOICIIAX U B 01<py>1<a}0mel71 00CTaHOBKE OCHOBHEIC MMPOCTPAHCTBCHHBIC TCJIA, I/1306pa)KaTB ux;
B HpOCTCfII.HHX ClIydadaX CTPOUTb CCUCHUA U PA3BCPTKU IIPOCTPAHCTBECHHBIX TCJI;

MPOBOAUTD OIICpAllUA HaZl BEKTOPAMH, BBIYUCIIATH JJIMHY U KOOPAUHATBI BEKTOPA, YI'OJI MCKAY BEKTOpAMU;



® BBIYHUCIIATH 3HAYCHUS T€OMETPUUCCKHUX BEIMYUH (JUTHH, YIIIOB, IJIONIaIel, 00heMOB), B TOM uncie: i yrioB ot 0 1o 180 onpenensats
3HAYEHUS] TPUTOHOMETPUICCKIX (DYHKITUH 10 3aJaHHBIM 3HAYCHUSM YTJIOB; HAXOAUTh 3HAYCHHS TPUTOHOMETPUIECKHUX () YHKIIUIA 110
3HAYEHUIO OJIHOW M3 HUX, HAXOIUTh CTOPOHBI, YIIIBI U ILIOMIAN TPEYTOJIbHUKOB, ITHHBI JIOMAHBIX, TyT OKPY>KHOCTH, ILIOMIAICH
OCHOBHBIX T€OMETPUUYECKUX (PUTYP U PUTYp, COCTABICHHBIX U3 HHX;

® pemath reOMETPHUYSCKUE 3aa9H, OTIUPAsCh HA U3YUCHHBIE CBOMCTBA (DUTYP M OTHONICHUN MEXTy HUMU, TIPUMEHSS JOTOJTHUTEIIbHBIE
MTOCTPOCHHUS, ATeOPANICCKII M TPUTOHOMETPHUCCKUH ammapart, HJIeu CAMMETPHUH;

® IIPOBOJUTH JI0OKA3aTEIbHBIC PACCYKICHHUS MPU PEIICHUH 3a/1a4, HCIIOJIb3Ysl U3BECTHBIE TEOPEMBI, 0OHAPYKUBAsi BOSMOKHOCTH JIJIST MX
HCIIOJIb30BAHU,

e pemarh MPOCTEHIIME TUTAHUMETPHYSCKUE 33]Ia9H B IPOCTPAHCTBE,

UCNOIb308ANb NPUOOPEN eHHble 3HAHUSA U YMEHUS 8 NPAKMUYUECKOU 0esAMeTbHOCIU U NOBCEOHEBHOU HCUZHU ONIA:

® OIIrcCaHus pCalbHBIX CI/ITyaHI/Iﬁ Ha A3bIKC TCOMETPHH,
® pacyYeToB, BKIIOYAIOIIHUX MPOCTCUIITUE TPUTOHOMETPHYSCKHE (DOPMYIIBI;
® PCHICHUA TCOMETPUUCCKUX 3aaa4 C UCIIOJIb30BaAHUEM TPUTOHOMETPHUN
® CIICHUA INPAKTUYCCKHUX 3a7a4, CBA3aHHBIX C HAXOXKIACHUEM I'COMETPUUCCKUX BCINYNH (I/ICHO.]'H)SYSI npu HeO6XOJII/IMOCTI/I CIIPaBOYHHUKHU U
TEXHUYECKHE CPEJICTBA);

® [IOCTPOEHHI reOMETPUUYECKUMH HHCTPYMEHTAMH (JIMHEWKa, YTOJbHUK, IIUPKYIb, TPAHCIIOPTHUDP).

Cnmcox ureparypsl
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IIpnioxenue Ne 1



Kaneﬂ):[apﬂo - TEMATUYIECKOC IIJIAHUPOBAHUE 5 knace

No Kon-Bo TeMa nara XapakTepucTuka OCHOBHBIX BHJIOB Y4eOHO-MeTOYECKOe
/11 4acoB NeSITeIbHOCTh YYeHUKA ( Ha YPOBHE obecrieueHue
y4EOHBIX JIEHCTBUI)
1-6 6 [ToBTOpEHUE Kypca MaTeMaTHKH
HAYaJIbHOM IIIKOJIbI
13 HarypajabHble YHC/Ia H IKAJIbI
7-9 3 OGo3HaueHHE HATYPATbHbIX YHCEI, OnucpiBaThL  CBOWCTBA HATYPaIbHOTO
10- 2 OTpe3ok, JUTHHA OTpe3Ka. TPpeyroabHIK pana.Unrars U 3anuchbIBaTh)
11 IIpoekT: «CtapuHHbBIE MEPHI AJIUHBI B HATypalbHBIC UHCIA, CPABHHBATH U
HApOJHOM KyNbTYpe H 3aa4ax» YHOOPSI0YNBATH UX. BbInoHATH
12- 2 [Tnockocts. [Ipamas. Jlyu BBIUMCIICHUS C HATypaJlbHBIMHU YHCIaMH.
13 N306paxkaTh reomMmeTpuueckue GUrypbl
14- 2 [IIxaJtb ¥ KOOPINHATHI. OT PYKH M C HCHOJIb30BaHUEM
15 YepTEKHBIX HHCTPYMEHTOB.
16- 2 Membliie uii GOIbIIIE. HN3mepsATh ¢ NOMOIIBIO JIMHEWKU U
17 CPaBHUBAThH JUTAHBI OTPE3KOB.
CTpouTh OTPE3KH 33aJaHHOW JJTUHBI C
18 1 O6o06maonmil ypok

MIOMOLIBIO JIMHENKHU. BbIpakatb oqHU




19 1 KonTtpoabnas padora Nel o Teme
€AMHULIBI  WU3MEPEHUs JUIMH  4epes
«HaTypaijﬂble quciia 1 IKaJibD»
JpyTHE.
21 CioxeHue U BbIYMTAHHE HATYPAJIbHBIX BbInoJHATHL Cllo)keHUs W Bbrautanus| Tadauubl:
yHcell HaTypaJIbHBIX YHUCEIL. 1. Pemienne ypaBHEHUI.
20 1 CroxeHue HaTypallbHbIX YUCET U €r0 ®opmyMpPOBATH cBoicTBa 2. CrokeHHWE W BBIYUTAHUE
CBOWCTBA. apupMETHICCKUX AeicTBUi | HATYpaJIbHBIX YHCEeN
21 1 CrioxxeHune HaTypaibHbIX yncen. (Pasnoxenue 3anuceiBaTh € IIOMOIIBIO OyKks,
yHCIa 10 paspasam), . npeoopa3oBbIBaTh HUX Ha  OCHOBE
22 1 CroskeHHe HaTypadbHBIX YUCET U €0 YHUCIIOBBIX BbIpaKEeHUI. BpuncisaTs
CBOWCTBA. (3aBHCHMOCTb CyMMBI OT 3HauEHHE CTETNEHEN. AHAJIM3HPOBATH H
M3MEHEHHSI KOMIIOHEHTOB). OCMBIC/IUBATH TEKCT 3aJauu,
23 1 CrnosxeHue HaTypaibHbBIX yuceln. Pemenue nepedopMyIupoBaTh yCIOBHE,
TeKcTOBBIX 3a7au. ([lepumetp U3BIIEKATh HEOOXOIMMYIO
MHOTOYTOJIbHUKA) UH(POpMaLINIO, MOJEJTHPOBATH YCIOBHE
24 1 Brruntanue HaTypanbHBIX YHCET. C TIOMOIIBIO CXEM, PUCYHKOB, PEAJIbHBIX
25 1 Brruntanue HaTypalbHBIX YHCET. NPEAMETOB; CTPOMTH  JIOTHYECKYIO




(CBoiicTBa BBIUMTAHMUS).

26 Bbruntanue HaTypajabHBIX YHCET.
Pemenue TekcToBBIX 3a1a4.

27 O6o0maroIumil ypok

28 KonTpoabHas pagota Ne2 o teme:
«Cno)xeHue BEIYUTAHUE HaTypaJbHBIX YHUCCII»

29 Pabora Haj ommOKkamu

30 UmcnoBoe BEIpaXeHHUE.

31- BykBeHHOE BBIpa)KEHHE U €r0 YHCIIOBOE

32 3HauYEHUE.

33- BykBeHHast 3amuch CBOMCTB CIIOXKCHHS U

34 BBIYMTAHUSL.

35- bykBennoe Beipaxenue. (bykBenHas

36 3aMMch CBOMCTB CIIOKEHHUS U BHIUUTAHHUS).

37-

38

YpaBHeHuUE.

LEMOYKY PacCyXJICHUM; KPUTHYECKH
OLIEHUBATH MOJTY4YCHHBIN OTBET,
OCYLEeCTBJIATH CaMOKOHTPOJIb,

IMPpOBEPsA OTBECT Ha COOTBCTCTBHUC

YCJIOBHIO. Yurarh M 3anuCbIBaTh

6YKB€HHI>IG BBIPAXKCHHA, COCTaBJIAITH

6y1<BeHHI)Ie BBIPAXCHHUA 110 YCIOBHAM

3aj1a4. Boruncastb YHCIIOBBIE
3HaYeHUs] OYKBEHHOTO BBIPAKEHHUSI IPU
3a/IaHHBIX 3HAYEHUAX OYKB.
CocTaBJIAITh YpaBHEHUSI IO YCIOBUSAM
3aja4. PemaTes npocreinime ypaBHEHUs
Ha OCHOBE 3aBUCUMOCTEN MEXKIY
KOMIIOHEHTaMHU

apuQMeTUIeCcCKux

NEVUCTBUMN.




39 1 KonTpoabnas padora Ne3 no teme
«YwucnoBbie 1 OYKBEHHBIC BBIPAKCHUSD.

40 1 PaGora Haj ommbOkaMu

27 YMHOKeHHE U JieJIeHHe HATYPAIbHbIX BbInoHATL yMHOXKeHHE H jaeieHue| Tadauubl:

qucea HaTypaJIbHBIX qucen, nenenuec| 1. YMHO)eHHe U JCIICHHE

41- YMHOK€EHNE HaTypaJbHBIX YHUCEN U €r0 OCTaTKOM. HaTypaJbHbIX YHCEI.

2
42 CBOHCTBA. DopMyJIHPOBATH cBoiicTBal MyJIbTUMEAUITHBIE
43- YMHOXEHNEe HATypaTbHBIX YHCEL. apuMeTUIECKUX JICHCTBHIL,| Mpe3eHTaAlMHU:

2
44 (Pewenne TEKCTOBBIX 3a/1a4, yPaBHCHHUN). 3alUCHIBATh C TIOMOIILI0O OYKB, 1.  Jlenenue HaTypaJbHBIX|
45- Jlenenue HatypanbHbIX uncen. (CBolicTBa npeodpa3oBpIBaTh HX Ha  OCHOBe|uucen

2
46 JICIICHYS). YHCIIOBBIX BBIPAKEHUM. 2. JleneHue ¢ octaTkoM
47- Jlenenne HaTypaybHBIX unced, (Pemenue BoruuciasaTe 3HaYEHUE CTENIEHEH. 3. Crenenp umcina. Ksaapat u

3
49 TEKCTOBBIX 33J1a4, ypaBHEH. ). { xy6 uncma
50- Jlenenue HaTypaabHBIX yncen. Pemenue

2
51 TEKCTOBBIX 3aJ1a4, (YpaBHEHHUIA),
52 1 Jlenenue ¢ ocTaTkoM,
53 1 O06o0maromui ypok




54 1KonTpoabHasi padora Ned 1o teme
«YMHOKEHHE U JIeJICHUE HATypalIbHBIX
qucemn,
55 1Pa6ofra Haa ommOKaMu
56-
S) VYupouieHue BbIpakeHuH,
60
61- . .
2 [TopsimoK BBITIOTHEHUS EHCTBUIMA
62
63-
2 Crenens uncna. KBaapar u xy6 uuncina,.
64
65 1 O6o0maromuii ypok
66 1KonTpoabHasi padora NeS 1o Teme:
«YTpolleHUEe BbIPAKECHUIN
67 1Pabofra Hax ommOKaMu
12 Ilnomaau u 00bemMbl Pacuupurs npeacrasieHus yqamuxcs — Taoauubl:
68- 00 U3MEPEHUH reomerpuueckux 1. Ilnomanp npsMoyronabHUKAa.
2 DopmyIbl
69 BEJIMYUH Ha IpuUMeEpe BBIYUCIICHUS ENUHMIIBI I01anei
70- 2 [Inomans. @opmyia rromamm ionaaei u 00beMOB. MyabTHMeIHBIE
71 OpAMOYTrOJIbHUKaA Bprunciaarsb IJIOIIAM KBAJpaTOB M MPe3eHTALHU:
72- 2 EnuHnie n3mepenns riomanei PSIMOYTOJIBHUKOB, ucnoissdys 1 Tema: ®opmynsl.




73

74 [IpssMOyroabHBIM

1
napaiesIeuIe;|

75- O6bemMbl. O0BEM NMPSAMOYTOJIBLHOTO
2

76 napajuiesienumne/ia

77 1 O6o0maromuii ypox

78 KounTtpoJsabHas pabora Ne6 1o teme
1

«[Tnomany 1 00bEMBI»

79

1 PabGora Hax ommOkamMu

dbopMynel  TUIOIIAIU KBajgpaTa U

IIPSIMOYTOJIBHUKA.

Bblpa)l(aTb OJHHW CIUHHIBI IIJIOIIaan

4epes Jpyrue.

BouruucasTh 00BbemM KyOa u

PSIMOYTOJIBHOTO napajenenunesa,

UCHIONIL3YST  (OPMYJIBI obreMa W

PSIMOYTOJIBHOTO napasuiesenunena.

BeipakaTh ITHU €IUHUIBI WU3MEPCHUS

o0bema uepes Ipyrue.
MopneaupoBarth reOMEeTpHYECKUe

00BEKTHI, UCIIOJIB3YS Oymary,

MJIACTHIIMH, TIPOBOJIOKY.
Pemarh 331244 Ha HaX0XIECHUE
TIonIaiel KBaJparos,

IPSMOYTOJIbHUKOB; 00bEMOB KYOOB U




[IpssMOYTOIBHBIX NapaIIeNICIUIIEAOB

23 OO0ObIKHOBEHHBbIE APOOH
80-
2 OKpyXHOCTb U KpYyT
81
82-
2 Jlonu, 0OBIKHOBEHHBIE IPOOH
83
84 1 OcHoBHBIE 3371a4H Ha IpoOur
85-
2 CpaBHeHue apooeit
86
87- [IpaBunbHbBIE U HETIPaBUIIbHbBIE
2 Ipoou
88
89 1 O6006maromui ypox
90- KonTpoabnas padora Ne7 no teme
2
91 «OOBIKHOBEHHBIE JIPOOM»
92 1 PaGora Hajg ommbkaMu

MopenupoBathb B rpaduuecKoi,

npeaIMeTHO opMe MOHSTHS U

CBOI>'ICTBa, CBs3aHHBIC C IOHATUEM

O0OBIKHOBEHHOH JpOOu.

YuTaTh M 3aIMCLIBATH OOBIKHOBEHHbBIE

Ipo0wu.

®opMyIUPOBATH U 3alHCHIBATH C

MOMOIIIbIO0 OYKB OCHOBHOE CBOMCTBO

,I[pO6I/I. BbINOJIHATE CIIOKEHHE U

BBIYMTAHHE OOBLIKHOBEHHBIX I[p06ef/i C

OJHMHAKOBBIMH 3HAMCHATCIIIMU U

cMmenranHbix yncen. [lpeoGpa3oBbiBaTh

O0OBIKHOBEHHBIE IpOOH, CPABHMBATH U

yrnopssA041nBarThb. AHﬂJ’[I/I3I/Ip0BaTL Hu




OCMBICJIMBATDb TCKCT 3aJa4u,

93- CrnoxeHne U BIYUTaHHE IpoOeit ¢
nepeopMyTHpoBaTh YCIOBHE,
94 2 OJIMHAKOBBIMU 3HAMCHATEIIIMU
U3BJIEKATh HEOOXO0IUMYIO
UHPOPMALINIO, MOIETHPOBATH YCIOBUE
95 1 Jlenenue u 1podu
C TMOMOIIIBIO CXEeM, PUCYHKOB, PEaIbHBIX
96-
2 CMelaHHbIe YnCIia IPEIMETOB; CTPOUTD JIOTHUYECKYFO
97

LIETIOYKY PACCYKIECHUN; KPUTHUYECKHA
CnoskeHne 1 BEIYUTAaHHE y paccy - KP

98- CMEIIaHHBIX
OIl€HUBATh TOJTYICHHBIN OTBET,
99 2 YHCel
OCYILIECTBJISATH CAMOKOHTPOJIb,
IIPOBEPsis OTBET HAa COOTBETCTBUE
100 1 O6006maromui ypox
YCIIOBHIO.
101 KounrtpoJsbHas padora Ne§ o reme
1

«CMelIaHHbBIe YHCIaY.

102 1 Pabora Hazg omubOkamu

13 HecaTuunbie npodu. Ciaoxenue u Yurath M 3aUCLIBATH JIECATHYHLIE Taoaunbl:




BbLIYATAHHUE JECATHYHBIX APobeid npo6u. IlpeacraBasaTs oObikHOBeHHBIE | |.[lecaTuanas Ipo0b 171
103- JlecsiTuuHas 3anmuch ApOOHBIX IpoOu B BUJIC JCCITHYHBIX IpoOeH u JIEACTBUSC JECATHYHBIMHY|
2 YHCel
104 JECSITUYHBIE IpOOU B BUJIEC JIpOOsSMHU
105- OOBIKHOBEHHEIX; HAXOAUTH JecaTuunble | 2.CliokeHue JIECATUYHBIX|
2 CpaBHeHUE IeCATUUHBIX Ipo0Oeit
106 MpUOIMKEHUSI 0OBIKHOBEHHBIX Apo0eit. | mpoleit
CnoxxeHne U BEIYUTaHUE
107- 4 JNECATUIHBIX CpaBHUBATB M YNIOPSAA0YUBATH
110 npoOei JeCATUYHBIE TpoOr. BhIMOJIHATH
111- [TpubmxeHHbIe 3HAYCHUST UM CE. CJI0’KEHUE U BBIYMTAHUE JCCATHUHBIX
2
112 OxpyriieHue uncen npobeii. Ucnosb3o0BaTh
113 1 O6006marmui ypok SKBUBAJICHTHBIE MPEICTABICHUS
114 KouTtpoJsbHas padora Ne9 o reme JIPOOHBIX YKCEN MPU CPAaBHCHUH, TTPU
«CnoXeHHe ¥ BEIYUTaHUC
1 NECATUIHBIX BBIUMCIICHUSIX.
IpoOei
115 1 Pabora Hazg omubOkamu
YMHOKeHHE U AejleHne
JeCATHYHBIX BbINOJHATH YMHOXKECHHE U JeTICHUE Tadanubl:
26
npooeit JECSITUYHBIX ApoOeii Ha HaTypaTbHbIE 1.YMHOXKeHHE 191 (S (20405




YMHOXEHUE JECATUYHBIX ApoOeit

116 Ha

HaTypaJIbHBIE YnCiIa

YMHOXEHUE JECATUIHBIX APOOeit
117 Ha

HaTypajbHbIE YKclia (YIpoIIeHue

BBIPAYKEHUH)

YMHOXEHUEe JECATUIHBIX ApoOeit
118 Ha

HaTypayibHble uncia. (Pemenue

TEKCTOBBIX 33J1a4, YpaBHEHUN )
119-

YMHOXEHUE JECATUIHBIX ApoOei
120
121-

O6o0maromuii ypok 1mo Teme
122

Kountpoabsnas padora Nel0 no
123 TEME

«YMHOKEHHE IECATHUHBIX APOOeii»
124 Pabora Hazg omubOkamu
125 Jlenenue AecATUYHBIX IpoOeit Ha

qucia; YMHOXKCHHE U JCICHHUE

JECSITUUHBIX Apo0Oeli. BpImoJHATH

IMPUKUAKY U OLICHKY B XO04€
BbIunciicHnil. Haxoauts cpennee

apu(pMeTUYECKOe HECKOJIbKUX YUCEIL.

Pematp 3a1aun U3 peaqbHOM MPAKTUKHU.

HAaTypaJbHbIX YUCEL.

MyabTHMeIHHbIE
Npe3eHTaluu:

1. lenenne HaTypaJIbHbBIX
qHCel

2. Jlenenue ¢ 0CTaTKOM

3. Crenens uncna. KBanpar u

Ky0 uncina




HaTypaJbHBIC YHCJIa

126 Jlenenue necaTUUHBIX IpoOeit Ha
HaTypajbHbIe YKciia (YIpoIieHue
YHCIIOBBIX M OYKBEHHBIX
BBIPAYKEHUH)

127-

130 Jlenenne AeCATUYHBIX IpoOeii Ha
HaTypayibHble uncia. (Pemenue
TEKCTOBBIX 3aJa4, YPaBHEHHIA)

131-
Jlenenue Ha IECATUYHYIO ApOOb

133

134-
Jlenenue Ha IECATUYHYIO APOOb

137

138 Cpennee apudmeTndeckoe

139 O6006maromui ypok

140 KonTpoabnas pabora Nell o reme

« Jlenenue AeCATUYIHBIX TPOOEii»




141 1 Pabora Hag ommbKamu
HMHcTpyMeHTHI ISl BIYHCIEHUI 1 Pematp 3a1aun Ha IPOLIEHTHI( B TOM Tabanumbi:
16
H3MepeHni YUCIIE 3aa44 U3 PEAIbHOM ITPaKTUKH, 1. N3mepenue YTJIOB.
142 1 MUKpOKaJIBKYIATOP UCIOJIB3YSI PU HEOOXOTUMOCTH Tpancnoprup.
143- KanbKynsaTop). Menonb3oBats nonstue |2. JluarpaMmsl U rpaQuku.
2 [TpornieHTHI
144 IPOLIEHTA MPHU PELICHUH 3a/1a4. 3. IIpoueHTsl
145- Pacno3HaBaTh Ha yepTexax, pucyHkax, | MyabTUMeauiHbIe
3 OcHOBHBIE 331a4H Ha TIPOTICHTHI
147 MOJENAX yribl U uX Buel. [IpuBoANTL | Mpe3eHTALMU:
148 KountpoJabHas padora Nel2 no teme MIpUMEpPHI U3 OKpYyKaromieit oocranoBku. | 1. Yrom.
1
«IIpoueHTsI» N306paxars yriabsl Ha Oymare.
149 1 PaboTa Hag ommbkamMu Crtpourts yrisl 3aJaHHOM I'palyCHOU
150- VYrou. [IpsMoil 1 pa3BepHYTHIH YIoJl. MEpHhI C TOMOIILIO TPAHCIIOPTHPA.
2
151 HepTexkHBIH TPEYrOIBHUK HN3MepAaTH C IOMOILIBIO TPAHCIIOPTUPA
yIJIbl 1 CPABHUBATH TPAyCHBIC MEPHI
152-
2 N3mepenue yrios. Tpancnoprup
yrioB. M3BiaekaTs HHPOpPMALIUIO U3
153

Ta6J'II/II_I " Juarpamm.




yA KpyroBhie InarpaMMbl
155
156 KonTpoabHnas padora Nel3 no teme

1

«Yroa. Tpancoptup»

157 1Pa0ofra Hax ommoOkaMu

10 A arannoe HoaRTEanoildiio

1TUXYLX 1T UDUT llUDlUPCl’llflC
158 1HarypanbHble ncna.
159 1Iliomany u 0ObEMBI.
160-

2 OOBIKHOBEHHBIE IPOOH.
161
162-
2 JlecsaTuaHbie TpOOH.
163
164 1 [TporieHTHI.
165 1 Vsl

166 11 ToroBast KOHTpOJBbHAS paboTa
167 11 rorosoe 3ausrue.
168-
170 3 Peseps




170 Bcero
Kanennapso - rematuyeckoe mianupoBanue 6 kinace Ilpuioxkenue Ne 2
Ne Koun-Bo Tema Jata XapakTepucTUKa OCHOBHBIX BUJOB Y4ebHO-MeTOIuYeCKOe
/i 9acoB NeSITeTbHOCTh YYeHUKA ( Ha YPOBHE obecrieueHne
yUeOHBIX JIEHCTBUI)
54 IToBTOpPEHUE
1 1 ApubmMernueckue TeUCTBUS C
JNECSITUYHBIMH JIpOOSIMU
2 1 CrnosxeHre U BBIYUTaHUE CMEIIaHHbBIX
qucel
3 1 Pemenne ypaBHeHUMI
4 1 Pemrenne 3a1a4 Ha IPOLICHTHI
5 1 BBoanas koHTpoJbHAs padoTa.
19 Jenumocms yucen D opMyIHPOBATH OIPEICICHUS Tabéaunumbi:
6-8 3 Jlenutenu u KpaTHbIS JENUTENS U KPaTHOTO, TPOCTOTO U 1.IlenmumocTh uncen
9-10 2 [Ipu3naku nenumoctu Ha 5, Ha 10,Ha 2 COCTaBHOT'O YMCJIa, CBOMCTBA U MyabTHMeIMHBIE
IIpoexTsI: MpU3HAKYU AenuMocTu. Pemiars 3a1aun, |Npe3eHTaluu:




- IIpu3Haku neauMocCTH Ha 5

- [Ipusnaku nenumoctH Ha 10

11- [lpu3naku npenumoctd Ha 9, Ha 3
12 IIpoexTsi:
- [Ipu3Haku nenumocTty Ha 9
- [Tpu3naku neaumocTu Ha 7
13 [IpocTeie U cocTaBHBIE YKCIIA
14- Pa3znoxenne Ha MpoCThIe MHOYKUTEIH
16
17- HauOonpmmii oonuii nenureib, BzauMHao
18 MPOCTHIC YUCIIA
19- Haumensinee obiiee kpaTHoe
21
22 O6o0maromui ypok

CBsA3aHHBIC C JCIUMOCTBIO YHCCII.

I[OKZBI)IBaTb H onmpoBeprarTns C

IIOMOILIBI0 KOHTPIIPUMEPOB

YTBEPKACHUS O AETUMOCTH YHCET.

KaaccuguuupoBarb HaTypaibHbIE
yucia (YeTHbIE U HEUETHBIE, 110

OCTaTKaM OT JIeJIeHUs Ha 3 | T.I1.)

DopMyJaMPOBATH NTPU3HAKU

memuMocTy Ha 5, Ha 10, Ha 2, Ha 3, Ha 9.

®opMyIUPOBATH OIPEIEICHUS

IMPOCTOr0 U COCTAaBHOT'O 4YMUCJIA,

HCIOJIB30BATH TA0NIUIY IIPU

BBIINIOJIHCHUH 3a,I[aHI/Iﬁ Ha

Pa3JI0OKCHHUEC YUCCII Ha IIPOCTBLIC

MHOKHUTENH. O0BACHATD, YTO TAKOE

HauOOIBIINHN OOIIMI JETUTEND,

HaMMCHbBIIICC o6mee KpaTHOC. Pemiate

1. enurenu u KpaTHbIE




23

1

KonTtponsHas padora Nel: «Jlenurenu u

KpaTHbIE

3aJa44 110 HaXOXKXIACHUTO HarOOJIBIIEro



24 1 PaGota Hag omrmOkamMu 0OIIero AEIUTENS, HANMEHBIIIETO
0011ero KpaTHOTO
224 Cnoscenue u epluumanue opooeii ¢ @®opMyJHPOBATH U 3aNMCHIBATH C Tadauubi:

PAa3HBIMU 3HAMECHAMENAMU MOMOIIIbIO0 OYKB OCHOBHOE CBOMCTBO 1. Crhoxenne W  BBIUUTAHUE
25- 2 OcHoBHOE CBOIICTBO ApoduU npo6u. IIpuMeHsATh OCHOBHOE npobeit c pa3HbBIMH
26 CBOMCTBO JpOOU MPH BBITIOJHEHUU 3HAMEHATEISIMHU.
27- 2 Coxkpaienue apooei YIPKHEHHUH, COKpaIIEHU! IpOOCi. 2.0CHOBHOE  CBOWCTBO JpoOH
28 @ opMyaupoBaTh npaBuiio npuseneHus | CokpaineHue apooei
29- 3 [IpuBenenue npobeii k ooIIEMy IpoOu K 00IIeMy 3HaMEHATEITIO. MyJabTHMeIHITHBIC
31 3HaMCHATCIIIO BbINOJHATL CpaBHEHHE, CIOKEHUE U NMpe3eHTAIUN:
32- 5 CpaBHeHUE, CIOKEHUE U BHIYUTAHNE BbIUMTaHUE Apo0el C pa3HbIMU 1 Cnoxenne #  BbIUATAHUE
36 Apo0eii ¢ pasHEIMH 3HAMCHATEISIMU 3HaMEHATENSAMHU U CMELIAHHBIX YHUCEIL. CMEIIaHHBIX YHUCEI
37 1 O06o0maromui ypok AHAJIU3UPOBATH U OCMBICJIUBATH




38 1 KonTtponsHas padora Ne2 «CnoxxeHue u TEKCT 33Ja4, iepeGopMyITupoOBaTh
BBIYHTAHHUE APOOCIH C pasHBIMH yCIIOBHE, U3BJIEKATh HEOOXOIUMYIO
SHaMCHATCIAMM uH(GOPMAITHIO, MOAETHPOBATH YCIIOBHE
C TIOMOTIIBIO CXEM, PUCYHKOB, PEaTbHBIX
39 1 Pabora Haj ommbOkaMu
PEIMETOB; CTPOUTH JIOTHICCKYIO
40- 6 CrnosxeHre ¥ BEIYUTAaHUE CMEITaHHbIX
[ETIOYKY PACCYKICHHI; KPUTHICCKHU
45 quCeln
46 1 KonTtponpnas padota Ne3 «CroxxeHnue u
OIl€HUBATD TTOJTYICHHBIN OTBET,
BBIYMTAHNUE CMEIIAHHBIX YHCE»
31 Ymuoorcenue u oenenue 06vikHOBEHHBIX ®opMyIHpPOBAThH M 3aNUCHIBATDH C Taéanubl:
opooeii MOMOIUIBIO OYKB MTPABUIIO YMHOKECHHUSI 1. YMHOXEHUEUIeIeHHE
47- 4 YMHOXeHue apooeit JIpoOu Ha HATYpaJIbHOE YHCIIO, IPpOOH HA OOBIKHOBEHHBIX Ipo0ei
50 IpoOb. BHINOIHATH HAX0XKACHNE MyJabTuMeauiinble
51- 3 Haxosxnenue npobu oT uncia npoOu oT uncia u HaxoxaeHue yncia npe3eHTaAlnu:
53 1o ero qpo6u. MopMy.JIMpOBaTH U 1. B3aumHo oOpaTHBIE Ynca
54- 4 [IpumeHenne pacipenenuTeTbHOrO NPUMEHSTh paclpeeTUuTeIbHOE
57 CBOHCTBA YMHOKCHHA CBOMCTBO YMHOKEHHS OTHOCUTEIBHO
58 1 O6o0maromuii ypok CJIOKEHHUSI Y BBIYUTAHUSA, TPU




59 1 KonTtponsnas padota Ne4 «YMHOKeHHE HAXO0/IEHUU 3HaYEHUH BBIPAKEHUN U
APOLTH» YMHOXCHHH CMCIIAHHOTO YKClia Ha
60 1 PaboTa Hagx oHMOKaMK HATVPAILHOC YHMCHO. VIDOIICHUN
A4 = T oo T I Ot oIt Jr T P Ty
BBIPAKCHUM.
61 1 B3anmuo obpaTHbIe uncna
Pemate npocreimme ypaBHEHHUS,
62- 4 Jlenenue
HAXOAUTh 3HAUYCHUSI TPOOHOTO
65
BBIpaXeHUs. @OpMYTUPOBATH U
66 1 O06o0mIarmuii ypok
NPUMEHSATH [IPaBWIIO JEJICHUS TpOOH
67 1 KonTtponbHas padota Ne5 «/leneHue
Ha Jpo0b, IPH PEIICHUH 33729 U
poOei
yIpakHEHHUI
68 1 Pabora Hazx ommOkamMu
69- 3 HaxosxneHnue uncia no ero apoou
71
72- 3 JIpoOHBIE BBIpaXKEHUS
74
75 1 O6o0maromui ypox
76 1KonTponbHas padora Ne6 « YMHOKEHHE

N OCJICHUC OOBIKHOBEHHBIX IIpO6€I>i))




77 1Pa6ora Hax ommbkaMu

16 Ommuouwienusn u nponopyuu

78- 4 OTtHomeHus

81

82- 2 [Iponopuuu

83

84- 3 [Ipsimas 1 oOpaTHas NPONOPLIUOHATIbHBIE

86 3aBHCUMOCTH

87 1 KounTtponbnas pabora Ne7 « OTHOLIEHUS U
TIPOTIOPIIH

88- 2 Macuitab

89

90 1 JlnmrHa OKPY>KHOCTH M IIIOIIA/Ib KpyTa.
[lap

91 1 Pemenue 3amay

92 1 KonTtponeHast padota Ne 8 «Maciurtad,

JUIMHA OKPYXXHOCTHU U IJIOIAZlb KpyTra»

OO0BSICHATD, YTO TAKOC OTHOIICHHS
nByx uucen. IIlpuBoguTh ipumepsl
OTHOIIICHUM U3 KU3HMU.

@D opMyJIMPOBATH OIIPE/ICIICHNE
MIPOTIOPIUH, ONIPEICIIATh YJICHBI
IIPONOPLMHU, OCHOBHOE CBOMCTBO

nponopiuu. Yurarb U COCTaABIATH

IIPONIOPIUH U3 OTHOIIEHHUH.

Pemath ypaBHEHUS C HCIIOJIB30BAaHUEM

OCHOBHOTO CBOWCTBA MPOTOPITHH.

Pacno3HaBaTth npsmMyro u 00paTHO

MMpONOPHHOHAJIbHBIC 3aBUCUMOCTHU

BelInuuH. Pemiath TEKCTOBBLIC 33J]a4M Ha

npsIMyI0 U 0OpaTHO MPOMOPIUOHATIEHBIE

3aBUCHUMOCTH (B TOM YHCJIC C

KOHTCKCTOM U3 CMCKHBIX JUCIUIIINH,

U3 peanbHoO# xu3HK). UcnoJib3oBaTh

MyJbTHMeIHHHbIE
Npe3eHTaAuNH:

1. Macmrrab



MOHATHUS OTHOIICHUS ¥ MPOMIOPIIMH TIPU
pelLIeHNY 3aJa4 B TOM YHUCIIE 3aa4 U3
peanbHOM NPAaKTUKHU, UCIIOJB3YS IPH
HE00X0IMMOCTHU KaIbKYJISATOP.
®opMyJIHPOBATH ONIPE/ICIICHHE
OKpPY)KHOCTH, THAMETPa OKPY>KHOCTH,
IIpumeHATH GOPMYIBI ATUHBI
OKPYKHOCTH M IIJIOMIAN Kpyra MpH
pemennn 3aga4. [IpuBoAMTH TPUMEPHI
aHaJIOTOB F€OMETPUYECKUX (Uryp B

OKpYIKaroIeM MUpe.

93 1Pa6ota Hax ommoOkamn
ITonosrcumenvhvie u ompuyamenvhvie IIpuBoANTH IpUMEPHI HCIOIB30BAHUS
yucna B OKPYXaOILEM MHPE MOJI0KUTEIBHBIX
94- Koopaunats! Ha psAMoit ¥ OTPUIIATENBHBIX YUCeN (TeMmeparypa,
95 BBIUTPBII-TIPOUTPHILI, BBIIIE-HUXKE
96- [IpoTHBONOIOXKHBIE UKCIIA ypoBHs Mops U T.11.) M300pakaTh
97 HOJIOKUTEIbHbIE U OTPHULIATENIbHBIE
98- Moynb yncna palroHaJIbHBIE YUCIIA TOUKAMU Ha
99

KOOpAMHATHOM npsAMoil. CpaBHHBATh N




100- 3 CpaBHeHue uucen yHOPSIA0YMBATH PALMOHATBHBIEC YHCTIA.
102
103 1 N3meHenne BeTMauH
104 1 Pemenue 3amau
105 1 KontponsHas padota Ne9
« ITonoxuTeNBbHBIC U OTPUIIATEIHLHBIC
YHCIIa
106 1 Pabota Haj ommOkaMu
11 Cnooswcenue u goluumanue Hcnonab3oBaTh koopauHaTHYIO | Tadaumbl:
NOJIOMCUMENILHBIX U OMPULAM ETILHBLX IPAMYIO npu cinoxenun| 1./IelicTBHSA CIIONOXUTENBHBIMU
uucen OTPHULIATEIbHEIX U TOJIOXKUTEIbHBIX| U OTPULIATEIbHBIMHU YHUCIIAMU.
107 1 CrnoxxeHue 9nces1 ¢ TOMOIIBIO yucesn. @opmMyaHpoBaTh MpaBUIa
KOOPJMHATHOM NPAMOM CIIOKEHUA  OTPHUIATEIbHBIX quCell,
108- 3 CrnoxeHue OTpuLaTeIbHbIX YHCEl CJIO’KEHHE YHCeN C Pa3HBIMU 3HAKAMH,
110 BbluuTaHus.  Pemarts 3a]1a4YnC
111- 3 CrnosxeHue 4ncen ¢ pa3HbIMUA 3HaKaMH UCIIOJIb30BAHUEM AITOPUTMA CIOKEHUS
113 WBBIYUTAHUS npu BBITIOJTHEHUH
114- 2 Borunranne JNEeUCTBUH € WEeNbIMM U JPOOHBIMU
115

quClIaMHu.




116 1 Pemenue 3amau
117 1 KonTtponsHas padota Nel0 «Cnosxenue
BBIYMTAHUE TIOJIOKUTEIIBHBIX U
OTPHIIATEIILHBIX YUCEID)
12 YMHO:KeHHE U JIeJIeHne ®opMyIHpOBaTH NpaBuiIa yMHOKEHUs | TaGauubl:
N0JI0KUTE/IbHBIX H OTPUHATEIbHBIX " JEJICHHUS TTOJIOKUTECIBHBIX U l.PanmonansHbIe yncia
qucea OTpHLATeNbHbIX yncen. IlpumensaTs
118- 3 YMHOXeHNE 9TH TIpaBUJIa TIPH BBHITOJTHEHUHN
120 ynpaxHeHnil. @opMyIupoBaTh U
121- 3 Henenue 3amuCbIBATh IEPEMECTHTEILHBINA U
123 coueTaTeNIbHbIN 3aKOHBI CIIOKEHUS K
124 1 PammonanbHbIe ynciaa panroHaIBHBIM YHCIIaM, C TIOMOIIBIO
125- 2 CBoiicTBa ACUCTBUI C pallUOHATIBHBIMU OykB. O0pamaTh 0OBIKHOBEHHYIO
126 qrClIaMH JIpoOb — B JICCATUYHYIO UITH
127 1 Pewtenue 3amay NEPUOTUYECKYIO.
128 1 KontponsHas padota Nell «YMHOXKeHHE

U JIeTIeHUE OTPHUIATETIBbHBIX YUCEID»
129 1 Pabora Hazg omubkamu

15 Pewenue ypasnenuii ®opmyaupoBaTth npasuia packpeitus | Tabamubr:

130- 3 PackpbiTHe ckoOoK cko0ok. IIpeodpa3oBbIBATH 1.Pemenne 3amzay ¢ NOMOIIbIO




132

OyKBEHHBIC BBIPAKEHUS ITyTEM ypaBHEHHI
133- 2 Koadduument PacKpBITHS CKOOOK M MPUBEICHUS
134 IMOOOHBIX ClIara€MBbIX.
135- 2 [TooOHbIE criaraembie PemaTts nmpocreiinme ypaBHEHUs Ha
136 OCHOBE 3aBUCUMOCTEN MEXITY
137 1 Pemrenne 3anau KOMITOHEHTaMU apu(PMeTHYECKUX
138 1 KonTponbnas padora Nel2 «PackpeiTue JeNCTBUIA.
CKOOOK» D opMyJIMPOBATH ONPEICIICHUE
139 1 PabGora Hag ommbOkamu yuciaoBoro kodddunuenta. Haxoantb
YUCIIOBOM KO3 (PHUIIMEHT BBIPAKEHUH.
140- 4 Pemenne ypaBHeHMI
143
144 1 KontponbHas padota Nel3 «Pemienue
YPaBHEHUIN»
12 Koopounamut na nnockocmu ®opMmy.1HpOBATH onpenenenue| Tadaunmbi:
145 1 [leprienaAuKynsApHbIE IPSIMbIE HNEepHEeHIUKYIApHbIX U napauienbHelx | 1.I1apamienbHble
146 1 [TapannensHble npsMble IPSIMBIX. NEPIEHIUKYIISIPHBIE IPSIMbIE
147- 3 KoopanHaTHas mockocTh H3o00paxkate  nepneHIuKyIspHble 1| MyJabTHMeIHHHBIE
149 napajujelbHble MpsAMble OT PYKH M C | pe3eHTAlHM:

HCIIOJIb30BAHHUEM YEDTCIKHBIX

1. KoopanHaTHasa mIOCKOCTH




150 1 CronbuaTbie TuarpaMMel
151- 3 I'padpuxu MHCTPYMEHTOB. Crpours Ha
153 KOOPJIMHATHOW IUIOCKOCTH  TOYKH H
154 1 Pemenue 3anau burypsl Mo 3aJaHHBIM  KOOpAMHATaM,
onpenesTh KOOPIUHATHI TOYEK.
155 1 Kontponsnas padora Nel4
Ctpouth crosi04aTble  JAWarpaMMbl,
« KoopauHaTe! Ha TUIOCKOCTH
HCI0JIb30BaTh CTaTUCTUYECKHI
MaTepuai, MyOJMKyeMbI B raserax u
KypHasiax. PacnmosHaBatb M 4MTATh
pa3IUYHbIE BUABI TPapUKOB..
156 1 Pabora Hazx ommOkamMu
10 HTorosoe noBropeHue
157 1 CrnoxxeHue ¥ BRIYUTaHUE Ipo0ei ¢
pa3HbIMU 3HAMEHATEIISIMU
158 1 YMHOXEHUE U JeJIEHHE OOBIKHOBEHHBIX
npoodeit
159- 2 [Iponopuun

160




161- 2 CnoeHue ¥ BRIYUTAHHE ITOJI0KUTEIBHEIX
162 Y OTPUIIATEIIbHBIX YUCET
163 1 VYMHOKEHUE U JICJICHHUE TOJIOKUTEIBHBIX
Y OTPUTATEIIEHBIX YHCET
164 1 Pemenue ypaBHeHuit
165 1 Hrorosas koHTpoJbHAs paboTa
166 1 Pabora Haj omnOkamu
167- 4 Pe3eps
170
170 Hroro




KaJ’IeHI[apHO- TEMATHIECCKOE IIJIAHUPOBAHUE 7 KJaacce

IIpuioxenune Ne 3

No Koi-Bo TeMa narta XapakTepucTUKa OCHOBHBIX BUIOB Y4yeOHO-METOIUUECKOE
n/m 9acoB NesITeIbHOCTh YUeHUKA ( Ha YPOBHE obecrieueHue
y4eOHBIX JIEHCTBUI)
1-4 4 [ToBTOpEeHME
23 yac | BpIpaxeHusi, TOXKAeCTBA, yPABHEHMSI.

5-6 2 UmcnoBbie BEIPAKESHUS

7-8 2 Bripaxkenus ¢ mepeMeHHOM

9 1 CpaBHEHME 3HaUYECHUN BBIPAKCHHMA

10 1 CBoiicTBa IeiCTBUNA HAJ YUCIIAMU

11- 2 ToxnecrBa. ToxIeCTBEHHBIE

12 peoOpa3oBaHUsl BEIPAKEHUI

13 1 Kontponsnas pabora Nel tema:

« IIpeoOpazoBaHue BbIpAKEHUID

14- 3 YpaBHEHHE U €r0 KOPHU

16

17- 3 JIuneliHOE ypaBHEHHE C OJTHON




19 NepeMEHHO M
20- 3 Pemrenne 3a1a4 ¢ MOMOILBIO YpaBHEHUH
22
23 1 Cpennee apudmernyeckoe, pazmMax u
Moza
24 1 Menuana Kak CTaTUCTHYECKas
XapaKTEePUCTHKA
25 1 O06o0maromui ypok
26 1 KonTponbHas pabora Ne 2 « YpaBHeHus ¢
OJHOM TIEPEMEHHOI
27 1 Pabora Hazx ommOkamMu
14 yac | ®yHkuUM BoruucasTh 3HAYCHUS ¢bynkuii,| Tadbaunbr:
28 1 Uto Takoe QpyHKIH 3a/laHHOU dopmynoii, cocraBaaTs| 1.I'paduueckoe U
29- 2 Brruncnenue 3naueHnii pyHKIuM mo TaOJIULIBI 3HAYEHUI (GYHKIIWN.| aHATUTHYECKOE 3aaHue]
30 dopmyie Haxoauts no rpaduky yHkuu|pyHkunn
31- 2 I'paduk pynkium 3HaueHue (QYHKIUU T10 u3BecTHOMY| 2. JIunelinas pyHKUIUS

15



32 3HAUEHUIO  apryMeHTa u pewath| MyJabTUMeINHHBIE
33- 2 [IpsiMast mponopLIMOHATBHOCTD U €€ obparnyto  3amauy.  Crpourtsm H| Ipe3eHTALMHU:
34 rpauk ONUCHIBAThH rpaduxu npsmoii| 1.I'padux GpyHKIIH
35- 4 JluneitHast QyHKIUS U ee rpaduK MPONMOPIMOHAIBHOCTH W JuHenHoH| 2. I1psamas
38 (GyHKIIMK, CBOMCTBA OTUX  (PYHKIMH.| IPOMOPIUOHATBHOCTD u e¢
39 1 Ob6o06maromuii ypok IMonumars, KaKk  BIHSET 3HaK| rpaduk.
40 1 Kontponsnas padota Ne3, tema: kodddunmenta  Ha pacrnosokeHue  B| 3.JIuHeitHas QyHKIUS U e¢
«DYHKIHH U X TPAQUKID) KOOPJIMHATHON IUIOCKOCTH rpadukal rpaduk
41 1 Pab6ora Hag ommbOkamu GYHKIIMA Y = KX, KaK 3aBUCHUT OT
3HAYEHUH K " B B3aMMHOE
pacroJiokeHue rpadukos JBYX
byHKIIMA BHJa y = KX + B.
HNuTepnpernpoBaTth rpaduku
peasbHbIX 3aBUCHUMOCTEH,
OTHMCHIBaeMBIX (OpMyNaMu BUIA Y = KX
Ny =KX*B.
15 yac | CreneHsb ¢ HATYpPaJIbHBIM BopruncasaTs 3HadYeHUsA BeIpakeHuil| TabanumbI:
MOKa3aTeJIeM BHUJA a, TJIe a — MPOU3BOJIBHOE YHUCIIO, 1.OnHOUIIEHEI
42- 2 OrnpezeneHue CTENEeHN ¢ HaTypajbHbIM - HAaTypaJlbHO€ YHCIO, YCTHO U MyabTuMeauiiHbIe




43

IIOKa3aTcJICM

INHUCBMCHHO, a TaKXC€ C IIOMOIIBIO

Npe3CeHTalum:

44- 2 YMHOXKEHUE U JIETIEHUE CTENEHEN KaJIBKYJISITOPA. ®opmyanpoBarh,| 1.Onpenenenue CTEIIEHU ¢
45 3anucbIBaTh B CHMBOJIMUECKON JopMe | HATYpATbHBIM ITOKa3aTeIeM
46- 2 Bo3Benenue B cTeneHb NpOU3BEICHUS U u 000CHOBBIBaTH CBOWCTBa crterneHu ¢ |2.CBoiicTBa CTEICHU C
47 CTCIICHU HaTypaJIbHbIM [I0KA3aTeJIeM. | HATYPAJIbHBIM [IOKa3aTelIeM
48 1 OAHOWIEH U ero CTaHJapTHBIN BUJT IIpumensaTy cBoiictBa crenern s 3. OJHOUIICHBI.
49- 3 YMHOXeHNEe 0THOWICHOB. Bo3BeneHue npeoOpazoBaHus BBIpAKEHUM.
51 OZHOYICHA B CTCTICHB BbINOHATL YMHOKEHHE OJJHOUJIEHOB U
52- 2 OyHkIMsA y = x2, y= x3 U ux rpaduKu BO3BCACHUEC OAHOYJICHOB B CTCIICHb.
53 Crtpoutb rpaduxu GyHKIUA Y =X U Y
= x . PemaTth rpagmuecku ypaBHEeHUST X
54 1 O6o0maromuii ypok
=KX + B, X =KX *+ B, Illc KH B
55 1 KonTtponbHas padota Ned, Tema:
HEKOTOpPBIE YHCIIA.
«CTerneHpb ¢ HaTypallbHBIM MOKa3aTeleM»
56 1 Pabora Hax ommOkamMu
20 yac | MHOro4JIeHBI 3anuceIBaThL MHOTI'O4JICH B| Ta0aunbI:
57- 2 MHoOTrOuJIEH U €r0 CTaHAAPTHBIN BUL CTaHJApTHOM BUJIE, onpenensate| 1.Cymma u Pa3HOCTH

16



58

59- CrnoxeHue ¥ BBIYUTAaHUE MHOTOUYJICHOB

60

61- YMHOKEHHE OJTHOYICHA HA MHOTOUJICH

62

63- BrrHecenue 001ero MHOKHUTEIS 3a

66 CKOOKH.

67 Kontponbnas padota Ne5, Tema: «Cymma
Y pa3HOCTh MHOTOWIEHOB. [Ipow3BeneHue
MHOTOYJICHA Ha OTHOYJICH

68- YMHOXEHHE MHOTOWICHa HA MHOTOYICH

69

70- PaznoxxeHre MHOTOWICHA HA MHOKUTEIIN

73 CIOCOOOM TPYIIUPOBKU

74 O6o06maromuit ypok

75 KonTponsHas pabota Ne6, Tema:

CTCIICHb MHOI'OYJICHA. BbINOJIHATD|

CJIOXKCHHC U BBIYMTAHHNEC MHOT'OYJICHOB,

YMHOKCHHUEC OJHOYJICHA Ha MHOTI'OYJICH
HMHOT'OYJICHA Ha MHOTOYJICH.
BbInoJIHATH PA3JIOKECHUC  MHOTOYJICHA

Ha MHOXUTCIIN, UCITIOJb3YA BBIHCCCHUEC

MHOXUTENA 3a CKOOKM ¥ Cmoco0

rpynnupoBku. IIpuMeHsATHL IEHCTBUSA C
MHOTOYJIEHAMH npu pelieHuy

pa3H006p33HBIX 3a/la4, B 4aCTHOCTHU IIpH

PE€IICHNH TEKCTOBBIX 3aJ4a4 C IIOMOIIBIO

YpaBHEHUH.

MHOT'OYJICHOB

2.IlpousBeneHue OAHOYJICHA U

MHOT'O4JICHA

3. IIpousBeneHre MHOTOUJICHOB

MyabTHMeaHiHbIE
Npe3eHTaluu:

1.BeiHecenue

MHOKHUTEIS 32 CKOOKH.
2. MHorouiieH

CTaHJaPTHBINA BUJ

i1

o0111eT0

€ro|




«HpOI/I?;Be[[eHI/Ie MHOI'OYJICHOB»

76 1 Pabora Hag ommbKamu

20 yac | PopMyJibI COKPALIECHHOT0 YMHOKEHH S Joxa3piBaTh cripaBeyiuBOCTh hopmyn | Tadauubi:
77- 2 Bo3BezneHue B kBasipar U B KyO CyMMBI U COKpAILEHHOTO YMHOKEHHUS, 1.KBagpaT cymmbl U KBajpart
8 PasHOCTH JIBYX BBIPAKCHUH NPUMEHSATh X B IPeoOpa3oBaHMsIX pazHocTh. Pa3HOCTH KBagpaToB.
79- 3 Pa3noxxeHne Ha MHOKUTENHU C IIOMOIIIBIO LEJIBIX BHIPAKEHUH B MHOTOUJICHBI, a CymMma 1 pa3HOCTb KyOOB.
81 (opmyx kBazpaTa CyMMBI M KBajpata TaKKe JUIS Pa3JI0KEHHUs] MHOIOUYJIEHOB 2. IlpeoOpa3oBaHue  IIETBIX|

pasHOCTH Ha MHOkHTENU. MCnoJib30BaTh BBIPAKECHUIT

82- 2 YMHOKEHHE Pa3HOCTH JABYX BbIpaKEHUN pa3nu4HbIe MTpeoOpa3oBaHUS IIEJIbIX MyJsbTHMeIHITHBIE
83 Ha UX CyMMY BBIPQKCHUI TP PEIICHUU YPABHEHUM, | MPe3eHTAIllUN:
84- 2 Pa3noxxenue pa3HOCTH KBaJpaToB Ha JI0Ka3aTeNbCTBE TOKIECTB, B 3a1a4ax Ha | l.Pa3noxeHne Ha MHOXUTENHN C
85 MHOKHTCIIN JIEJTUMOCTb, B BBIYMCIICHUH 3HAYCHUIA nmomoIpo  GopmMyn  KBaapara
86- 2 Pa3noxxeHne Ha MHOXUTEIIN CYMMBI U HEKOTOPBIX BBIPAXKEHUH € TIOMOIIIBIO CYMMBI U KBaJpara pa3HOCTH.
87 pasHOCTH Ky0oB KaJIbKYJISATOpA. 2.Paznoxenue pasHoOCTH
88 1 KonTtponsHas pabota Ne7, Tema: KBaJIpaTOB Ha MHOKUTENH

« q)OpMyJ'IH COKpPAIICHHOT'O YMHOXCHUS»

3.Ilpumenenue Pa3TMYHBIX




croco0OB  /Jisi Pas3joKEeHUs Ha

89- 2 [IpeoOpa3oBanwme 1ETOTO BEIPAKESHUS B
MHOKHTEJIH. (mpumeHeHue
90 MHOTOWICH
XKA)
91- 3 [IpumeHeHue pa3aMyuHbIX CIOCOO0B AJIs
93 pa3oKeHUs Ha MHOXKHUTEITN 4. YMHOXXEHUE PA3HOCTH JIBYX
94 1 O06o0maromuit ypok BEIPQKCHUH HA UX CYyMMY
95 1 KonTtponbras padota Ne 8, rema:
« IIpeoOpazoBaHue LETBIX BHIPAKEHUI
96 1 Pabora Hazx ommOkamMu
16 yac | Cucrembl JJUHEHHBIX YPABHEHUI OnpeneasiTe, sBiagetcs v napa uucen | Tadauubi:
97- 2 JIuneitHoe ypaBHEHUE C IBYMS CMEIIICHUEM JIaHHOTO YPAaBHEHUS C |.JIuneiiHble  ypaBHEHHS C
98 NEPEMCHHBIMU IByMs nnepeMeHHeiMu. Haxoaurs JBYMsI TEPEMEHHBIMU U ux
99 1 I'pacduk nuHeitHOTO ypaBHEHUS C ABYMS nmyTeM nepedopa 1enble perieHus CHUCTEMBI
[ICPECMCHHBIMH JIMHENHOTO YPAaBHEHMUS C ABYMs 2.PemieHne cucrteM  JIMHEMHBIX|
100- 2 Cucrempl TMHENHBIX YPAaBHEHUH C IBYMs nepeMeHHbIMH. CTpOUTH rpaduk YPaBHEHUM.
101 NCPECMCHHBIMHA YPaBHEHUAX MyJabTHMeIMHBIE
ax + By = c. Pemath rpadbuueckum npe3eHTaluu:




102-
103

Cnoco0 1oACTaHOBKHA

CIIOCOOOM CHCTEMBI JIMHEWHBIX 1.I'padux JMHEIHOTO
104- Crioco0 crnoxeHust YpaBHEHUH C ABYMS IEPEMEHHBIMHU. ypaBHEHUS C IBYMS
106 IIpuMeHATH crI0cO0 MOJICTAHOBKU H NIepEeMEHHBIMH
107- Pemenue 3aga4 ¢ TOMOIIBIO CUCTEM croco0 CII0KEHUs MpH pelieHnn cucteM | 2.JInHeliHbie HepaBeHCTBA C
109 YpaBHEHHH YpaBHEHUH C ABYMsI IEPEMEHHBIMH. JIBYMSI IIEPEMEHHBIMH.
PemiaTh TEKCTOBBIC 3a7a4d, UCTIONB3YS | 3. CucreMbl JIMHEHHBIX]
110 O6o0maromuii ypox
B KaQ4€CTBE aJIreOpandecKo MOICIN ypaBHEHUH c TBYMs]|
111 KonTtponbras padorta Ne 9, rema:
CUCTEMY ypaBHEHUH. MEepEeMEHHBIMU
« CucTembl JIMHEHHBIX YPAaBHEHUI
HNuTepnpeTnpoBaTh pe3yibTar,
112 Pabora Hazx ommOkamMu
MOJIYYEHHBIN MPU PEIICHUH CUCTEMBI.
IHoBTOpPeEnue (6 1ac)
113 BeipaskeHus1, TOXAECTBA, ypaBHEHUS.
114 CreneHs ¢ HaTypaJbHBIM [IOKA3aTENEM,




(hOpMyITBI COKPAIIICHHOTO YMHOKCHHSI
115 1 Hrorosas koHTpoJbHAs paboTa
116 1 Pabora Haj ommbOkaMu
117- 2 Pemrenue 3amau
118
119- 2 Pe3zepB
120
Hroro 120 yac. KOHTPOJIBLHBIX padoT 11




Kanennapno - TemaTtudeckoe nmiiaHupoBanue 8 kiace IIpuioxenue Ne 4

No Kon-Bo TemMa Jara XapakTepucTUKa OCHOBHBIX BUIOB Y4ebHo-MeTOIuYeCKOe

/11 4acoB JeSITeIbHOCTh YUeHUKA ( Ha ypOBHE yueOHBIX | obecrieueHue
NeNCTBUI)

234 PauunonanbHbIe 1poOH

1-2 2 PanvoHanbHbIE BBIpAKEHUS @D opMyJIHPOBATH OCHOBHOE CBOMCTBO MyabTHMeaHiiHbIE
palMoOHaIbHOM JPOOU U IPUMEHSTH €ro JJIs npe3eHTalnu:

3-5 3 OcHOBHOE CBOWCTBO JApOOH.
npeobOpazoBanus ApooOei. BbIMOIHATH 1.Oynkums y = K/X U ee

Coxkpaienue mpooeit

CJIO)KEHHE, BRIYUTAHUE, YMHOKCHHUE H rpaduk
6 1 CrnoxxeHue ¥ BRIYUTaHUE Ipodei ¢
JICJICHUE PAallMOHAIIBHBIX APOOCH, a TaKkKe

OJMHAKOBBIMHU 3HAMCHATCIIIMU

BO3BCJICHUC ,Z[pO6I/I B CTCNEHb. BBINOJIHATDL

7- 4 CrnoxxeHue ¥ BRIYUTaHUE Ipo0ei ¢

pa3jIM4HbIe MPeoOpa30BaHus PallHOHATBHBIX
10 Pa3HBIMH 3HAMEHATEIAMU

BBIPKEHUH, TOKA3bIBaTh TOXK/IECTBA.
11 1 O0600marmui ypok 1o TeMe:

DopMyJIHPOBATH cBoOiicTBa (PyHKIMH y =

«COKpaH_[eHI/IC, CJIOKCHUE U

BBIYHTAHUE APOOEii»




x, rme x =0

CTPOUTHL €€ TpaduK.

12 1 KonTtposnenas padora Nel mo teme:

«CoxpalieHue, ClI0KeHUEe U

BBEIYHTAHUE APOOSH»
13- 2 YMmHOxkeHue npodeii. Bo3senenue
14 poOu B CTETICHb

/

15- 2 Jenenue npodeit
16
17- 4 [IpeoOpazoBaHue parMoOHATBLHBIX
20 BBIpKCHUI
21- 2 OyHKIUA Y = K/X U ee Tpadux
22
23 1KontponsHas pabora Ne2 o teme:

«[IpousBenenue u yactHoe ApoOeit»

19 KBanpatHbie KopHH I[IpuBoauTs mpUMEpHl paloOHAIbHBIX U TadauIbl:
UPpAIMOHANIBHBIX ~ YHCEIL. Haxoauts 1.Apudpmernueckuii
24 1 PanmonanbHbIe yncaa




25

HppaumnonaibHble ynciia

26 KBanpatHsie kopHU. ApupMeTHUECKHI
KBaJPaTHBIN KOPEHB.

27 YpaBHeHUE X2 =a

28 Haxosxnenne npuOImKeHHBIX
3HA4YECHUI

29- ®yHkuusg y = x | ee rpaduk

30

31- KBanpatHsiii KOpEHb U3 TPOU3BEIACHUS

32 U 1poou

33 KBanparHblii KOpEHb U3 CTEIICHH

34 KonTtposneHas padota Ne3 mo teme:

«OnpeneneHHe U CBOICTBa

apI/I(pMeTI/IquKOFO KBaJApaTHOT'O

3HA4YCHUS apu(METHYECKUX  KBaJPAaTHBIX

KOPHEH, UCIOJb3ys npu  HEOOXOIUMOCTH

KaJbKyIsTOp. JJoKa3pIBaTh TEOPEMBI O KOPHE

H3 MPOU3BCACHUA U I[pO6I/I, TOXACCTBO

la, MpEUMeHATH HMX B HpeoOpa3OBaHUIX

BBIPAYKEHU. OcBoboxnaTbes

UPPaLMOHAILHOCTH B 3HAMEHATENSAX APOOEH.

BeIHOCHTE MHOKHMTENIH 3a 3HAK KOpHA U

BHOCHUTb MHOXHUTCIIb IIOA 3HaK KOPHA.

Hcnoan3oBath KBaJIpaTHbBIC KOPHHU

BBIPAXCHUA IICPEMCHHBIX U3 IT'COMCTPUICCKUX

u ¢usnyecknx  ¢dopmyn. Crpouthb rpadux

GyHKIMM y = |, ¥ WUIIOCTPUPOBATh

rpaguke ee CBOIcTBa

KBaJpPaTHBIN KOPECHb.

MyabTHMeIHHbIE

npe3eHTaluu:

1.KBagpaTHbIli KOPEHb

2.CBoiicTBO KBaJIpaTHBIX
KOpHEH
3. OyHKIUA y = ; u ee
rpaduk

4. YpaBHeHUe x2=a

5. BrlHeceHre MHOXKUTEIS U3

3HaKa KOpH:.



KOPHS»

35- 3 BriHeceHre MHOKHTENS U3 3HAKa N
37 KOpHs. BHECEHHE MHOKHTEISI 110
3HaK KOPHSL.
38- 4 [IpeoOpa3oBanme BEIpAKEHUH,
41 coJiepKaIuX KBaJpaTHbIE KOPHH.
42 1KonTponbHas padora Ne4 o teme:
«[IpeobpazoBaHre BEIpAKECHHUIA,
COJIEpIKAIMX KBAJPATHBIC KOPHID.
20 KBaapaTrHble ypaBHeHUs Pacno3naBaTthb JMHEHBIE U KBAIPATHBIC Tadanunl:
ypaBHEHUS, LEeNble U IPOOHbIE YpaBHEHUSI. 1.KBagpaTHele  ypaBHEHUS U
43- 2 Omnpenenenue KBapaTHOTO
Pematpb kBanpatHbie ypaBHeHus. HaxoquTh | ero KOpHHU.
44 ypaBHEHUS, HEMIOJHbIEC KBaIpaTHbHIE
0100pOM KOPHU KBaJPaTHOTO YpPaBHEHHUSI, 2.®Dopmyna KOpHei
ypaBHEHHUSI.
ucnoins3ys reopemy Buera. UcciienoBars KBaJIPATHOTO ypaBHEHUS
45- 3 Pemenue kBagpaTHBIX YpaBHEHHUH 110
KBaJIpaTHBIE ypaBHEHUS MO JUCKPUMUHAHTY U | 3. J[poOHBIE  panuoHaIbHBIE
47 opmyre
ko3 dunuentam. Pemars 1poOHBIE YpaBHEHUs




48- Pemenue 3a1au ¢ nomMo1pko palMoHaIbHBIC YPaBHEHUS, CBOJIS PEIICHUS MyJabTuMeauiiHbIe
50 KBa/IPaTHBIX YPAaBHEHHUIH TaKUX YPaBHEHHUU K PELICHUIO JIMHEHHBIX U npe3eHTaluu:
o1- Teopema Buera KBaJpaTHbIX YPABHEHU C MOCIIECIYIOIIUM 1.Onpenenenue  KBaJIpaTHOTO
52 UCKIIFOYCHHEM TTOCTOPOHHUX KOPHEH. ypaBHEHHS, HETOJIHBIC
53 KonTponsnas pabora Neb no teme Pemath TEKCTOBBIE 3a/a4yM, UCIHOJB3YS B KBaJIpaTHbIE ypaBHEHUS
«KBajpaTHbIC YPaBHCHHUSD KauecTBe anredpandeckoiu Mozenu | 2.Pemenne KBaJPAaTHBIX|
KBaJIpaTHBIE U IPOOHBIC YpaBHEHUS ypaBHEHUII 1Mo hopmyIie
o4 Pa6ora Hazg ommOkamMu
3.I'padmueckuit croco0
55- Pemenne npoOHBIX parmoHAIBHBIX
pellIeHns ypaBHEHUs
57 YpaBHEHUH
58- Pemrenue 3amay ¢ IOMOIIBIO
60 paloHaIbHBIX YpaBHEHUN
61 KontponbHas padorta Ne7 o teme
« Ipo6HbIe palOHANbHBIE
ypaBHEHUS» (MOHUTOPHHIOBAs
KOHTPOJIbHAsI padoTa)
62 Pabora Hazg omubkamu




19

HepaBencrBa

63- 2 UmcnoBble HEPaBEHCTBA.

64 Omnpenenenue.

65- 2 CBo¥CTBa YHCIIOBBIX HEPABEHCTB

66

67- 2 CrnoxeHne 1 YMHOKEHUE YUCIIOBBIX

68 HEpPaBEHCTB.

69 1 O6o0maromuii ypok

70 1 KonTtponbnas padorta Ne 8 o teme:
«CBoiicTBa YNCIOBBIX HEPABEHCTB)

71 1 Pabora Hazg omubOkamu

12- 2 YucnoBble MPOMEXYTKH.

73

®opMyIHpPOBATh M J0KA3BIBATH CBOMCTBA

YHUCJIOBBIX HCPABCHCTB. Hcnoan3oBath

amnmnapaT HEpaBEHCTB IS OLIEHKH

MOrp€IrHOCTU U TOYHOCTH HpI/I6J'II/I)KCHI/I$I.

HaxoauTs nepeceueHue u o0beIMHEHNE

MHOXKECTB, B YaCTHOCTH YHCJIOBBIX

MIPOMEKYTKOB.

Pemartsb nuHeliHbIE HEPABEHCTBA, CUCTEMBI

JIMHEHHBIX HCPABCHCTB, B TOM 4YHCJIC TAKUX,

KOTOPEIC 3aIllMCaHbl B BUAC I[BOFIHOFO

HCpPaBCHCTBA.

Taoauumbl:

1.YucnoBsle  HepaBEeHCTBa Y

HUX CBOMCTBa

2.HepaBecTBa C OJTHOM

MEPEMEHHOMN U UX CUCTEMBI

MyabTHMeaHiHbIE

npe3eHTauu:

1.CBolicTBa YHCIIOBBIX]

HCPABCHCTB.

2.YucnoBbie NPOMEKYTKH

3.Pemienune JIMHENHBIX]

HCPAaBCHCTB

4. CnoxxeHne W YMHOXCHHE

YHCJIOBBIX HCPABCHCTB.




74- 3 Pemenue HepaBeHCTB ¢ 0AHON
76 IIEPEMEHHOM
77- 3 Pemrenne cucrem HEpaBeHCTB C OJTHON
79 IIEPEMEHHOM
80 1KontponbHas padota Ne 9 no teme:
«Pemenue JIMHEHHBIX HEPABCHCTB U
HUX CHUCTEM
81 1Pabgra Hazg ommnbOkamu
10 yvac | CreneHb ¢ HeJBIM MOKa3aTeJaeM Tadaunbl:
1.CreneHn c IEIBIM
82- 2 OrnpezeneHne CTETEeHH C IEJTbIM D opMyJIHPOBATh OTIPE/ICIICHNE U CBONCTBA
IMoKa3aTelIeM M €€ CBOMCTBA
83 oKa3aTeJIicM CTENEHU C 1ebIM MokazaTteneM. [lpumensaTs
MyabTHMeIniTHbIE
CBOMCTBA CTEITICHHM C 1IEJIBIM ITOKa3aTeJIeM IIPH
84- 3 CBolicTBa CTENEHH C LETIbIM
npe3eHTaAlnu:
BBITIOJTHCHHH BBIYMCIICHUH U TIpeoOpa3oBaHuid
86 rmokasarejeM
1.Onpenenenue CTEIEHU O
BbIpakeHuil. Ucnosb30BaTh 3aMuCh Yncen B
87 1 CranpapTHbIN BUJ yncaa [CJIBIM IIOKA3aTCICM
CTaHJIAPTHOM BU/IE JJISl BRIPAXKCHUS U
88 1 KonTtponrHas padota Nel0 no Teme: COTIOCTaBJICHUS Pa3MePOB OOBEKTOB, 2.CBoHCTBA CTENEHH C LIENBIM

« Ctenens ¢ OCJIBIM ITOKa3aTCICM»

JJUTCIIBHOCTU TPOLECCOB B OKPYXKAKOIIEM

IIOKa3aTcjIeM



89-

91

DJIEMEHTHI CTATUCTUKHU

Mupe.

IIpuBOAMTE PUMEPHI PENIPE3CHTATUBHON U

HE perpe3eHTaTHBHON BbIOOpKH. U3BIeKATh
uH(pOpPMaLIMIO U3 TaOJIUL YaCTOT U
OpraHU30BBIBATH NH(OPMALIMIO B BUJIE

TabJIUI YaCTOT, CTPOUTH UHTEPBATIBHBIN PSII.
Hcnoab3oBarb HaIJSIIHOE IIPEJICTABIICHHE
cTaTHCTUYEeCKON  uHpopmauuu B BUJIE
CTONOYATHIXH KPYTOBBIX JUarpaMmm,

IMOJIMT'OHOB, TUCTOT'PAMM.

92-

99

IToBTOpPEHUE

PanvionansHbIE 1pOOH, KBAIpAaTHBIC
KOpHHU

KBanpaTHble ypaBHEHUs
U HEPABEHCTBA

Urorosag KOHTPOJBbHAS pa 00TAa

PaGora Hax ommbOkaMu

Pemenue 3amau




Ka.neﬂglapﬂo- TEMATHIECCKOE IIJIAHUPOBAHUE 9 kaacc

Ipunoxenune Ne 5

Ne Koin-Bo TeMa narta XapakTepucTUKa OCHOBHBIX BUIOB Y4yeOHO-METOINYECKOE
/T 4acoB NeSITeTLHOCTh YUeHUKa ( Ha YPOBHE obecrieueHne
y4eOHBIX JICHCTBHI)
BoruuciasaTe 3HaueHUS QYHKITUH, Tabauubi:
3amaHHoO# opmyroit, a Taoke aAByms, U | 1.KBagpatuunas pyHkuus u ee
22 CaoiicTtBa pynknun. Kpagparnunas
Tpems popmynamu. OnucbIBaATH rpaduk
dyHkus.
CBOMCTBa (PYHKIIMU HA OCHOBE MX 2.IIpeobpazoBanue rpaduka|
1-2 2 Oynkuus. O6nacTs onpeaeneHus u
rpaduuecKoro mpeacTaBlICHUs. KBaIpaTUYHOM QPYHKIIUN
o0nacTh 3HaUeHUH PyHKIUU.
v HNuTepnperupoBarth rpadpuku 3.Crenennas QyHKIus
3-5 3 CBoiicTBa (hyHKIUHU pripeTvp pad ymxn




6-7 2 KBanpaTHblil TpeX4JIeH U €r0 KOPHU
8-9 2 PaznoxeHne KBapaTHOTO TpeXwieHa Ha
MHOKUTEIN
10 1 KonTpomasnas padora Nel «DyHkuuu u
WX CBOMCTBa»
11-12 2 OyHKIUA y = X2, ee rpaduk U CBOICTBa
13-14 2 Tpaduk GyHKimn y = ax> +nny = a(x —
M)2
15-18 4 [TocTpoenue rpaduka KBaIpaTHIHON
GbyHKIIII
19 1 OyHkHg y = X
20-21 2 Kopens 11 —i1 crenenn
22 1KontponbHas pabota Ne2

pEabHBIX 3aBUCUMOCTEN.

IToka3bIBaTh CXEMaTUYECKU
IIOJIOKEHNE HA KOOPAMHATHON

IocKocTH rpadukn QyHKIUN y = ax2,
a2 _ 2
y=ax" +m, y=a(x —Mm)". Ctpouts

rpaduk GyHKINH y = ax® + BX +c,

YMETb YKa3bIBaTb KOOPAHWHATBL
BEpIINHBI TapadoJIbl, €€ 0Ch
CUMMETPHH, HallpaBJICHUE BETBEH

napabossl. MU300paxkarh cxeMaTHUYECKU

rpaduK GYHKIMH Y = X' C YETHBIM U

HeueTHBIM I1. IloHMMars cMbICT

3alKUCcHU BUOA 34 , 4 a M T, Taea —

HEKOTOPOC YHUCJIO. Haxoautsb KOPpHHU II-

OM CTENEHHU C MOMOIIILIO KaJIbKYJIATOPA.

4.KopeHsb n-o# cTereHu

MyabTHMeIHHHbIE
npe3eHTaluu:

1.Paznoxxenue KBaJPaTHOTO

TPEXYJICHA HAa MHOXUTCIIN

2. OyHKIHA y = x2, ee rpaduk

U CBOMCTBA

3. [TocTpoenue rpadukal

KBaJApaTUYHOUN (YHKITUN

4, OyHKIHA. OO0macTe

OIIpEACICHUA u 001acTh

3HaYeHUH QYHKIINU.

5. Kopenb 11 —ii creneHu

6. DyHKIHA y = X




«KBanparuunas 1 creneHHas QyHKIUN

14 YpaBHeHHUS U HEPABEHCTBA C OHOM Pemiate ypaBHEHUs TPEThEU U MyabTHMeIHHHbIE
nepeMeHHOM YETBEPTOU CTENEHU C IIOMOIIBIO npe3eHTAlNM:
paslioKeHusl HAa MHOXKUTENU U BBeneHue | 1.Pemenue HEPaBEHCTB
23-26 4 Lenoe ypaBHEHHE U €T0 KOPHU
BCIIOMOTaTEJIbHBIX TIEPEMEHHBIX, B METOJIOM UHTEPBAJIOB
27-30 4 JpoOHO-panroHaNbHbIE YPaBHEHHS
YaCTHOCTH peliaTh OMKBaIpaTHBIC
ypaBHeHus. Pemathb npo6HO
31-32 2 Pemenne HepaBeHCTB BTOPO# CTETICHU C
palroOHaIbHbIE YPABHEHUS, CBOS UX K
OJHOM MIEPEMEHHOM
LEJIbIM YPABHEHUSM C MOCIEAYIOLIEH
33-35 3 Pemenne HepaBeHCTB METOIOM MPOBEPKOI KopHEl. PemiaTh
HHTEPBAJIOB HEPaABCHCTBA BTOpOﬁ CTCIICHU,
UCIOJIB3YS TpaduvecKue
36 1 KontponbHas pabora Ne3 «ypaBHeHUs U
npejacrasieHus. Memoab3oBaTh METOL
HEPABEHCTBA C OJHOW NEPEMEHHON
MHTEPBAJIOB JJIs1 HECTIOKHBIX
palMoOHAIbHBIX HEPABEHCTB
17 YpaBHeHHsI H HEPABEHCTBA € IBYMS Ctpouthb rpaduku ypaBHeHu# ¢ nsyms | Tabaunubi:




NMEePEMECHHBIMHU

37-38 VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU U €r0
rpadux

39-40 I'padmaeckuii ciocod perreHus: CUCTEM
YpaBHEHUH

41-43 Pemenue cucreM ypaBHeHH BTOpOi
CTETIeHU

44-46 Permrenune 3aga4 ¢ IIOMOIIBIO CUCTEM
YpaBHEHUH BTOPOH CTEIEHU

47-49 HepaBeHnctBa ¢ 1ByMs nepeMeHHBIMU

50-52 Cucrema HEpaBEHCTB C IBYMS
MepeMEeHHBIMU

53 KonTtponrHas padota Ne4 «YpaBHeHus: U

HCEpPaBCHCTBA C ABYMs IICPEMCHHBIMU

NEPpECMCHHBIMU B HpOCTCﬁMHX clrydasax,

KOTJ1a rpauKOM SIBIISICTCS TIPSIMas,

napaboJia, runepooia, OKpPY>KHOCTb.

Hcnoab30BaTh UX 115 rpa@UIECcKOro

peuIeHust CUCTEM YPAaBHEHUH C IBYMs

nepeMeHHbIMH. Pematb cioco6om

MMOACTAHOBKHU CUCTEMBI IBYX

ypaBHeHI/Iﬁ C AByMs IIEPEMECHHBIMH, B

KOTOPBIX OJTHO YpaBHEHUE MESPBOi

CTEMEeHH, a IPYyroe — BTOPOI CTENEeHU.

PemaTh TeKCTOBBIC 3aJla4u, UCII0JIb3YyA

B Ka4CCTBC anre6pa1/1qec1<01“4 MOACIN

CUCTEMY ypaBHeHI/Iﬁ BTOpOﬁ CTCIICHHU C

ABYMS ICPEMCHHBIMU; PCIIATH

COCTABJICHHYIO CUCTEMY,

MHTEPIPETUPOBATH PE3YIbTAT

1.Cucrembl  ypaBHEHUH C

ABYMs ICPEMCHHBIMU

MyabTHMeIHHbIE

npe3eHTANUU:

1.I'papuueckuit croco0

pelIeHus] CUCTEM YPaBHEHUI

2 Pemenune 3a7a4 ¢ TIOMOIIBIO

CHUCTEM YypaBHEHHU BTOPOM

CTCIICHHU




15 IIporpeccuu
54-55 2 [locnenoBarensHOCTH IIpumensTh uHACKCHBIE 0003HaueHus: | Tabdauubi:
56-58 3 Onpenenennn apuMeTHIECKON JUTS YICHOB TIOCIIEI0BATEIHHOCTEH. 1. Apudmerrueckas
nporpeccun. @opmyrna n-ro 4wieHa IpuBoANTH TPUMEPHI 3aIaHHS nporpeccus
apuMETUYECKON MPOTPECCUU nocienoBarenbHocTel hopmyioi n-ro | 2.['eomerpuueckas mporpeccust
YJIeHa U PeKYPPEHTHOU (hopmyIoii. MyabTumenuiiHbie
59-60 2 ®opmyiia CyMMBI TIEPBBIX 1 YICHOB
BoiBoauTh (hOpMyIIBI 11-T0 WieHa Npe3eHTalnu
apruMETHIECKON MPOTPECCUH
apuMETUIECKON U TEOMETPUIECKON 1.Apudmerraeckas "
61 1 KontponbHas padota Ne5
MPOrPECCUU, CYMMBI MIEPBBIX 11 WICHOB | TEOMETpUYECKasi IPOrpeccuu
«Apudmerndeckasi IpOTrPeCcCHs»
apuMETUUECKOU U TEOMETPUUECKON 2. IlocnenoBaTeabHOCTH
62-64 3 Ornpenenenre reoMeTpuIecKou MIPOTPECCUH, PEIIATh 3a/1a4H C
nporpeccuu. Popmyna 1-ro wieHa HCIIOJIb30BaHUEM OTHX (OPMYIL.
reOMeTpHHeCKOﬁ MPOrPECCUU I[OKiBbIBaTb XapaKTCPpUCTUUCCKOC
65-67 3 ®opmyna cyMMBI IEPBBIX 1 YICHOB CBOCTBO apH(pMETHYECKON 1

FeOMeTqueCKOﬁ nporpeccuu

reoMeTpUUYECcKo nporpeccuil. Pemarnb

3ala4ui HUCII0JIb3Y: IPU HCO6XOI[I/IMOCTI/I




68 1 KonTtposneHas padota Ne6
KaJIbKYJIATOP.
«["eomeTpuueckast mporpeccus»
10 DJiIeMEeHTbl KOMOMHATOPUKH H TEOPUH
BEPOATHOCTEM
DJieMeHTbl KOMOUHATOPUKH BbInoHATH TIepedop BCeX BO3MOKHBIX
BapHaHTOB JJIs TiepecueTa 0OBEKTOB U
69-70 2 [Ipumepbl KOMOMHATOPHBIX 3a7a4
koMOuHauuii. [IpumeHsITH IpaBUIIO
71-72 2 [TepecTtanoBKM
KOMOHMHATOPHOTO YMHOKEHHUS.
73-74 2 PasMemenus Pacno3sHaBaTh 3a1auu Ha BEIUYUCIICHHUE
75 1 CoueTanns Yucia epecTaHOBOK, pa3MeEIleHuil,
COYETAHUHN U IPUMEHSATD
76 1 OTtHocHTeNnbHAs YaCTOTa CIIy4alHOTO
COOTBETCTBYIOLIUE (POPMYJIBL.
COOBITHUS
BbI4uCIATL 4aCTOTY CIIy4aiiHOTO
7 1 BeposTHOCTE paBHO BO3MOKHBIX coObITus. OEeHUBATh BEPOSITHOCTh

COOBITUH

cnyqaﬁHoro COOBITHS C IIOMOIIIBIO

YacTOTHI, YCTAHOBJIEHHOU OIIBITHEIM




78 1 KontponsHas padora No7 «neMeHTHI
KOMOMHATOPHKH U TEOPUU BEPOSITHOCTEH nyrem. HaxomuTb BeposSTHOCTD

CIIy4aifHOTO COOBITHSI Ha OCHOBE

KJIACCUYECKOTO OIPECIICHHS
BeposiTHOCTH. [IpuBOANTH NTpUMEpHI
JIOCTOBEPHBIX U HEBO3MOKHBIX

COOBITHH.

21 IloBTOpPEHUE

79 [ToBTOPHUTH M 0OOOOITUTE CBEICHUS O

,I[CflCTBI/ITGHBHBIX quciiax, 3aKpCrIuTh

lu JeicTBus ¢ AeHCTBUTEIIHLHBIMH YHCIaMHU BBEIYHCIIUTEILHBIE HABLIKU

80 [ToBTOpHUTH M OOOOITUTEL 3HAHUSI TT0

teme «Llenbie BeipakeHus:. DopmyIibl

149 HeﬁCTBHH C ICJIBIMH BBIPAXXCHHUAMU COKPAIICHHOI'0 YMHOKCHU A

81 [ToBTOPHUTH ¥ 0OOOLTUTE METOBI

Pa3JI0KCHUS TEJIOTO BBIPAKCHUS Ha

IIpoOnas KoHTpOILHAsK padoTa MHOXKHUTEIU, HCIIOJIb30BaHUC DTUX

24 METOJIOB

82-83 [ToBTOPUTE M 00OOIIUTE HABBIKU




[IpeoOpazoBanme parMOHATBHBIX

BBIPAXKCHUI

npeoOpa3oBaHUs PAIIMOHATBHBIX

BBIPaKCHUIN

83-85

CreneHs ¢ LeIbIM IT0Ka3areaeM

[ToBTOPHUTH CBOKCTBA CTENEHU C LETBIM

IIOKa3aTcCjiIeM

86-87

YpaBHEHHS 1 HEPABEHCTBA C OJTHOMN

MepEMEHHO N

IIoBTOpPUTH NOHATHUSA: yPAaBHEHHUE,

KOpPEHb YPaBHEHMS, YPABHEHHUE C OJTHOU
IIEPEMEHHOM; UCIIOJIB30BATh IIPU
pemienuu 3anad. [IoBTopuTh pemenne

HEPABEHCTB C OJIHOM NMEPEMEHHON

88

lu

KBanpatusie kopHH

[ToBTOPUTH MOHSATHE U CBOMCTBA

KBaJIpaTHBIX KOPHE; yMETh
peoOpa3oBbIBATH BHIPAKEHMUS,

COACpKAMUEC KOPpHU

89

lu

KBa,I[paTHLIe YPaBHCHUS

[ToBTOPHUTH M 0OOOITUTE MaTEpPUAI 11O

TeMe «KB AIpaTHBIC YPABHCHU

90-91

Paznoxenue 1enoro BBIPAXKCHUS HA

IIcuxomoruuecku mMoArOTOBUTh

YUEHHMKOB K 3K3aMEHY, HAyYUTh
oGopMIIATh paboTy U paclpenesTh
BpEMS, OTBEJCHHOE JJIS1 PELLICHUS

KOHTPOJILHOHM paboThI,




lu

MHOXKHTCIIN

MIPOKOHTPOJIMPOBATH 3HAHUS U HABBIKU

C LENbI0 JAIBHEHUIIEN UX KOPPEKLIUU

92

lu

JpoOHo-panioHanbHbIe YpaBHEHUS

IIpoBepuTh 1 3aKpenuTh HABBIKK




JIPOOHO-PAIIMOHATBHBIX YPAaBHEHUN

93 [ToBTOpUTH M CHCTEMATU3UPOBATH
ly Cucrembl ypaBHEHUH 3HAHUS O PELICHUU CUCTEM YPaBHEHUU
94 Pemenne cucrem ypaBHEHUN BTOPOU [ToBTOPUTE CIOCOOBI peIIEHNs CUCTEM
ly CTEIIEHU YpaBHEHUI BTOPOU CTEIICHU
95 Pemenue cucreM HepaBeHCTB BTOPOi [ToBTOPUTE CIOCOOBI peIIeHUs CUCTEM
ly CTEIEHU YpaBHEHUH BTOPOU CTEIIEHU
96 [ToBTOPHTH ¥ 3aKpEeNUTH MaTEPHAI TIO
lg OYHKINU U UX TpaduKu TeMe «DYHKIUHU U UX TPapUKN»
97-98 [Ncuxonmorudeckas ¥ MpaKTHYeCcKast
2 Pemenue TeKCTOBBIX 3a1a4 IOATOTOBKA y4YaIlIUXCS K DK3AMEHY
99 [IpoBecTr aHaIM3 KOHTPOJIBHON
lg 3aKTIOYUTENBHBIN  YPOK paboThl, pa300paTh TUITUYHBIC OITUOKU
100-
102
3 Pe3epsn
BCEro 102




Kaneﬂnapﬂo- TEMATHIECCKOE IIJIAHUPOBAHUE 7 KJaace

Hpunoxenue Ne 6

No Koun-Bo TemMa Jlata XapakTepucTUKa OCHOBHBIX BUIOB Y4ebHo-MeToIuYeCcKOe
/11 4acoB NeSITeIbHOCTh YYeHUKA ( Ha YPOBHE obecrieueHue
y4eOHBIX JIEHCTBHIN)
Ne Kon-Bo Coneprxanue maTepuana Tabauumbi:
n/m 4acoB 1.CpaBHeHue OTPE3KOBH
7 HayanbHble reoMeTpuyeckue DopMyJIMPOBATH ONIPENEICHUS U YIJIOB.
CBEACHMS WTIOCTPUPOBATH MTOHATHS OTPE3Ka, 2.13mepeHne OTpe3KOB.
1 1 [Ipsimast u oTpe3ok Jy4a; yria, mpsiMoro, ocTporo, Tynoro, |3.M3Mepenue yrios.
2 1 Jlyd u yron Pa3BEPHYTOTO YIJIOB; BEPTUKAIBHBIX U | 4.IlepneHauKyaspHbIe NpSIMbIe
3 1 CpaBHeHUE OTPE3KOB U YIIIOB CMEXHBIX YIJI0B; OMCCEKTPUCHI yIIIoB. | MyJbTUMeIHiiHbIE
4 1 N3mepenue oTpe3koB CpaBHMBATH U U3MEPSATH OTPE3KHU U npe3eHTaAlnu:
5 1 N3mepenue yrios yriibl. @OpMyIHpPOBaTh U 1.JIa6.pab.«CpaBHeHue
6 1 [MepnieHAMKyISIPHBIC TPSIMBIC 000CHOBBIBATH YTBEP)KJIEHUS O OTPE3KOB»
CBOMCTBaX CMEXHBIX U BepTHKaIbHbIX | 2.J]ab.pab. «CpaBHEHUE yrIOBY»
7 1 KonTtponpHas padota Nel «HauansHbie

TCOMETPUUYCCKUC CBCIACHUS

YIJIOB; Oﬁ'bﬂCHﬂTL, KaKHn¢ MpsAMbIC

HAa3bIBAKOTCA IICPIICHAUKYIISIPHBIMU

3.CMeXHbBIE U  BEPTUKAJIbHbBIE

YTIIBI




¢opmypoBaTh U 000CHOBBIBATH
YTBEPKJICHHS O CBOMCTBE ABYX
IPSIMBIX, IEPIEHIUKYIISIPHBIX TPETHEN;
H300paKkaTh M pacno3HaBaTh
yKa3aHHbIE POCTENIINE PUTyphl Ha
yepTrexax; pemaTh 3a/1a4M, CBsI3aHHbIE

C 3TUMHU MPOCTEHIINMHU (DUTYpPAMH.

14

Tpeyroabuuku (14 gac.)

O0bsicHATH, Kakas Qurypa Ha3pIBaeTCS

TadanunI:




8-10

IlepBblii IpU3HAK PABEHCTBA

TPEYTr0JIbHUKOB

11- MenuaHbl, OUCCEKTPHUCHI 1 BBICOTHI

13 TPEyroJibHUKa

14- Bropoi u TpeTuii npu3HAKU paBEHCTBA
16 TPEYroJILHUKOB

17- 3ajaun Ha MMOCTPOCHUE

18

19- Pemenue 3anau.

20

21 KonTtponbHas padorta Ne2

«TpeyronpHuKI»

TPEYIroJIbHOM, YTO TAKOC BCPIINHEI,

CTOPOHBI, YIJIbl U IIEPUMETP

TPEYrOJIbHUKA, KAKON TPEYroJIbHUK
Ha3bIBAETCS] PaBHOOEPEHHBIM U KaKOU
PaBHOCTOPOHHHMM, KaKH€ TPEYrOJIbHUKA
Ha3bIBAIOTCSl PABHBIMU; H300paKATh
Pacno3HaBaTh Ha YEPTEIKAX

TPEYIrOJIbHUKHA U UX DJICMCHTHI.

DopMyJHPOBATH U 10KA3bIBATH

TEOPEMBI O TIPU3HAKAX PaBEHCTBA

TPEyroJibHUKOB. OOBbSACHATD, YTO
HA3bIBAETCS MEPIEHAUKYISIPOM,
MPOBEJICHHBIM U3 JAHHON TOYKHU K
JTAHHOU MPSIMOTA.

®opMyIHPOBATH M 10KA3bIBATH
TEOpeMy O MEPIECHIANKYISAPE K MPSIMOI.
OO0BACHATH KaKue OTPE3KH
Ha3bIBAIOTCS MEIMAHOM, OMCCEKTPHUCOit

1 BBICOTOM TPCYrOJIbHHUKA,

1.Ilpusnaku

TPEYTrOJIbHUKOB

2.IlocTpoenue HHUPKYIEM
JIMHEVKOU

3. TpeyronbHUK u
DIIEMEHTHI
4.paBHOOEIPEHHBIN

TPEYTrOJIbHUK

5.CBolicTBO YIJIOB

OCHOBaHWUW PaBHOOEIPEHHOTO

TpeyrojbHUKa

6.buccekrpuca, BBICOTA,

McquaHa B TPCYrOJIbHHUKE

6.CBOICTBO MeInaHbl
paBHOOEPEHHOM
TpPEYroJbHUKE

MyabTHMeIHBIC

npe3eHTaAlNHI:

1. Tpeyronabuukn

paBEHCTBA

H

€ro

py|

B

€ro




(¢opmynupoBaTh u 10Ka3LIBATH

TEOPEMBI O CBOMCTBAX
paBHOOEIPEHHOTO TPEYrOJIbHUKA.
PemaTh 3a1aun, CBSI3aHHBIC C
MIPU3HAKAMU PaBEHCTBA TPEYrOJIHLHUKOB
U CBOMCTBaMU paBHOOEAPEHHOTO
TpeyroibHuKa. ®opMyJIHMpoOBaTH
OTIpe/eNIeHNE OKPY>KHOCTH;
00BSICHATB, YTO TAKOE LIEHTP, PAIUYC,
XOopJa ¥ IUaMeTP OKPYKHOCTH.
Pemarts npocreiimme 3a1aun Ha
noctpoeHue (IoCTpoeHue yria,
PaBHOIO JaHHOMY, TIOCTPOEHHUE
OMCCEKTPHUCHI yIJIa,
NEePHEHANKYJIAPHBIX MPSMBbIX,

CepeIrHbI OTpe3Ka) U OoJiee CI0KHBIC

3aZlavy, UCIIOJIb3YIOIIUC YKAa3aHHBIC

AJIEMEHTBI
2.1lpuzHaku PaBEHCTBA
TPEYrOJIbHUKOB
3.PaBHOGEe1peHHBIN
TPEYroJIbHUK U €r0 CBOMCTBA

4. Menuanpl, OMCCEKTPHUCHI U

BBICOTHI TPEYT'OJIbHUKA




npocreiire. ConocraBiasiTh
MOJYYCHHBIN pe3ysbTaT C YCIOBUEM
3a/1a4y; aHAJTM3UPOBATHh BO3MOKHBIE

CIIy4au.

IMapaniejbHbIe IPAMBIE

22- [Ipu3Haky napayienabHOCTH JBYX MPSMBIX
25

26- Axcroma nmapanieNbHbIX MPSMBIX

27

28- Pemtenue 3amay

29

30 KontponbHas padoTa Ne3

«HapannenLHLIe IIPAMBICH

®opMyJIHPOBATBh OIIPE/IEICHUE
napauiCIbHBIX NPAMBIX; YIJIOB,
00pa30BaHHBIX NIPU MEPECCUECHUN ABYX
MapaJuIEIbHBIX MPSAMBIX CEKYIIEH.
Pacno3HaBaTh M n300pakaTh ux Ha
YyepTeKax U pUCYHKaX.

®opMyIUpPOBaThH M 10KA3bIBATH

TEOPEMBI, BRIPpAXKAIOIINE ITPU3HAKU

napaaiCiIbHOCTH ABYX IIPAMBIX.

OO0BACHATD, YTO TAKOE aKCHOMBI
reoMeTpun. @OpPMYJIHPOBATH AKCHOMY

MMapaJuiCJIbHBIX ITPAMbBIX U BBIBOAUTD

CIIEJICTBUS U3 Hee; (POPMYJINPOBATH B
AOKAa3bIBATh TEOPEMBI O CBOMCTBAX

MnapajiCJIbHbIX IPAMBIX, O6paTHLIC

Tabanumbi:

1.Ilpusnaku [apaJiIeNbHOCTH
JIBYX NPSIMBIX

2.AxcHOMBI MapajuieIbHOCTH
NpsIMBIX, Teopema 00 yriax,
00pa3oBaHHBIX TBYMSI

napajjiCJIbHbIMU MPAMBIMH U

CEKyILEH.

MyabTHMeaniHbIE

npe3eHTaAlMU:
1.Onpenenenue napajienbHbIX
MPSIMBIX.

2.1lu3znaku

MapajlyIeIbHOCTU

MMPAMBIX




TCOPCMBI O IPpU3HAKAX
napauiC/IbHOCTH, CBA3aHHBIX C HAKPECT

JeXKallluMH, COOTBETCTBCHHBIMU U

OJHOCTOPOHHHMMHU YIJIaMH, B CBSI3H C
TUM 00BbSACHATH, YTO TAKOE YCIOBUE U
3aKJIFOYEHUE TEOPEMBI, KaKas Teopema
Ha3bIBaeTCs OOPaTHOM MO OTHOIIIEHHUIO
K JIJAHHOM Teopeme; 00bACHATH, B UEM
3aKJII09aeTCs METOJ IOKa3aTeIbCTBA OT
MPOTUBHOTO; MPUBOJAUTH ITPUMEPHI
HCIIOJIF30BaHUS 3TOro Meroaa. Pemarn
3aJlau Ha BRIYHMCIICHUE,
JI0KA3aTeJIbCTBO U MOCTPOCHHUE,
CBSI3aHHBIE C TApaJLICIbHBIMU

IIPsSAMBbIMU.

3.Akcuoma HapajuIeIbHBIX
MPSIMBIX

4. Teopemsl 00 yriax

00pa30BaHHbBIX JIBYMS
napajuieIbHBIMUA IPSIMBIMH U

CeKyIIen

16

CooTHOIIEHHUSA MEKAY CTOPOHAMM U

yrJlaMM TpeyrojbHUKA

®opMyIHPOBATH M 10KA3bIBATH

TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA

Tadanunl:

1.CymMa yrioB TpeyroiabHHUKa

30



31-

CymMma yrioB TpeyrojbHHUKa

34

35- CoOTHOIIEHUST MEKYy CTOPOHAMHU U

37 yTJIaMU TPEYroJbHUKA

38 KonTtponsHast padota Ne4 «Cymma yrios
TPEYrOJIbHUKA

39- [IpsiMOyTroNBHBIE TPEYTOIBHUKA

41

42- [TocTpoenue TpeyroapHUKA 10 TPEM

44 JJIEMEHTaM

45 Pemtenue 3amay

46 Kontponsnas padora No5 «CooTHoIIEHUS

MCXKAY CTOpOHaMHU U yrilaMu

TPEYIrOJIbHUKA»

" €€ CJICACTBUC O BHCIIHEM YTJIC

TpeyroJibHuka. IlpoBoauts

KJIacCU(UKAINIO TPEYTOJIbHUKOB TI0
yriiam; popmMyJIMpoBaTh U
JA0Ka3bIBAaTh TEOPEMY O
COOTHOILIEHUSX MEXIY CTOPOHAMU U
yriamu TpeyrojibHUKa ( IpsAMoe U

00paTHOE YTBEPKIACHUS) U CIICICTBHS

U3 Hee, TEOPEeMy O HePaBEHCTBE

TpPEeYrojbHuKa; (popmMyIupoBaTh U

AOKa3bIBATb TCOPEMBI O CBOMCTBaX

MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB;
(opmynupoBaTth ornpeneneHus

pacCTOAHUA OT TOYKHU OO HpﬂMOfI,
pacCTosAHNA MCKAY IapaJUICIIbHBIMU

MMPAMBIMH. PemaTsb 3amauu Ha

BBIYHCIICHHUA, JOKA3aTCIIbCTBO U

2.CooTHOIIIEHNUA MEXKTY]
yriamMu u CTOpOHAMH
TPEYroJIbHUKa

3.mocTpoeHue TPEYroJbHUKY

10 TPEM DIIEMEHTAM.
4.11pusHaku PaBEHCTBA
MIPSIMOYTOJIBHBIX

TPEYTrOJIbHUKOB

5.Cpenuss JINHUS

TpeyrojbHUKa

MyabTHMeInTHbIE

npe3eHTaAlu.

1.CymMa yrioB TpeyroiabHHUKa




IIOCTPOEHHUE, CBS3AHHBIE C
COOTHOILIEHUSIMU MEXKy CTOPOHAMHU U
yriamu TPeyroJibHUKa U PacCTOSSHUEM
MeX/1y MapayielbHbIMU IPSIMBIMU, TIPU
HE00X0IMMOCTH TPOBOAUTD IO X0y
pelIeHUs TOTIOTHUTEIbHbIE
MOCTPOEHHUS, CONMOCTABJIATH
MOJIy4YEHHBIN Pe3ysbTaT C YyCIOBUEM
3a/1a4yy, B 33J1a4ax Ha [MOCTPOCHHE

HCCJIE€10BATb BO3BMOKHEIC CITydau.

47-

50

[ToBTOpenue. Pemienue 3amau




Ka.neH):[apﬂo- TEMATHIECCKOE IIJIAHUPOBAHUE 8 kiacc

Ipunoxenue Ne 7

No Koun-Bo TeMa Jara | XapakTepuCTUKa OCHOBHBIX BUJIOB JIEATEIBHOCTh Y4ebHO-MeTOIuYeCKOe
n/m 4acoB yueHuKa ( Ha ypoBHE y4eOHBIX JeHCTBHIN) obecrieueHue
14 YerbIpexyroJbHUKH OO0BACHATH, YTO TAKOE MHOTOYTOJIbHUK, €T0 Tabanumbi:
1-2 2 MHOToyrojasHIUKN BEPILHHBI, CMEXHbIE CTOPOHBI, THArOHAJIH. 1.Bolnykiible MHOTOYTOJTbHUKHI
3-8 6 [MapannenorpaMm u Tpanemus N300paxkaTh 1 pacno3HaBaTh MHOTOYTOJIbHUKA 2.IIpsIMOYTOJTHUIK, pomo,
9-12 4 [IpsiMmoyroasHUK, poMO, KBaIpaT Ha YepTexkax; MOKA3bIBATh JIEMEHTHI KBaJpar.
MHOTOYTOJIbHUKA, €Er0 BHYTPEHHIOO U BHEIIHIOIO 3.1IpuzHaku u CBOMCTBA
13 1 Perenue 3am1au obnactu. @OpMyJIUPOBATH OIpE/ICICHHE, napajuieJIorpaMmMma.
IIpoexT: «CummeTpust BOKpyr H300pakaTh U PACNO3HABATDH BHIYKJIbIE U 4.YeTblpexyrojabHUK.
Hacy HEBBINYKJIbIE MHOTOYTOJIbHUKHU. @opMysiupoBaTth | [lapamienorpamMm u Tpaneuus.
U 0KA3bIBATH YTBEPKICHUE O CyMME YIJIOB MyabTHMeIMiiHbIC
14 1 KonTtponrHas padora Nel BBIITYKJIOTO MHOTOYTOJIbHUKA; OOBSICHATh, KaKue Npe3eHTalnu:

«I’IeTLIp CXYT'OJIbHUKW

CTOPOHBI (BepI_HI/IHLI) YCTBIPEXYT'OJIbHUKA

HAa3bIBAOTCA ITPOTHUBOIIOJIOKHBIMHU.

(I)OpMy.]II/IPOBaTb ONPCACIICHUE ITapaJuICIIoOrpaMmMa,

1. IIpsAMOYroibHUK, pomo,

KBaapar




Tparenuy, paBHOOSAPEHHON U MPSIMOYTOJIbHOM
Tpaneuuy, NpsiMoOyroJibHUKa, poM0Oa, KBaaparta.
HN300paxkaTh U pacno3HaBaTh 3TH
YEeThIPEXYroJIbHUKH. DOpMYIHpPOBATH U
AOKa3bIBATh YTBEPKICHUS 00 X CBOMCTBAaX U
npusHakax. Pemars 3a1aun Ha 10Ka3aTeNbCTBO U
BBIUHCIICHUS, CBSI3aHHBIE C 3TUMU BUAAMHU
YETBIPEXYrOJIbHUKOB. O0bACHATH, KaKue JBe
TOUYKH Ha3bIBAIOTCSI CHMMETPUYHBIMU
OTHOCHTEIILHO TIPSIMOM (TOYKH), B KAKOM CITy4au

Q)Hrypa Ha3bIBACTCA CI/IMMeTpH‘IHOﬁ OTHOCHTCJIBHO




npsIMOH (TOYKHK) U YTO TaKO€ OCh (LIEHTP)
cummerpun ¢puryp. IIpuBoaMTH PHUMEPHI 0CEBOM

Y LEHTPAJIbHOW CHUMMETPHUHU B OKPYKAIOIIEH HAC

00CTaHOBKE
14 VI ILiomaab O0BbACHATD, KaK MTPOU3BOJUTCS U3MEPEHUE Tabauubi:
15- 2 [Inmomane MHOrOyroJpHHKA IJIOIIAJIE MHOTOYTOJIbHUKOB. @OpPMYJIMpPOBATH 1.Ilnomans MHOTOYroJIbHHKA
16 OCHOBHBIE CBOMCTBA IUIOIIA/IEH U BBIBOAUTH C UX 2.11nomans NpIMOYroJbHUKA U
17- 6 [Tmomanp mapamienorpaMmma, MOMOIIIBIO (POPMYITBI IIOIIAIEH MTPSMOYTOJIbHUKA, | TPEYrOJIbHUKA
22 TPEYroJIbHNKa U Tparenun napasuiesiorpaMma, TpeyroJibHUKa, Tpareuu. 3. [Inomanp mapannesorpamMma
23- 3 Teopema [Tudaropa D opMyJIMPOBATHh U T0KA3BIBATH TEOPEMY 00 4. Teopema ITucdaropa
25 OTHOILIEHHH IIJIOIIAJEH TPEYTOJIbHUKOB, UIMEIOIIUX
26- 2 Pemenne 3amgau. Ilpoekr: 1o paBHOMY yrity; Teopemy [Iudaropa u oOpaTHyto
27 «CrienaeM peMOHT CBOEH eil. Pemateb 3a1aun Ha BEIYHUCIIEHUE U
KOMHAaTBI» JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C (hOPMYJIaMHU
28 1 KontponbHas padoTa riomasei u reopemoit [Mudaropa
Ne 2 «IImomane»
19 ITono0OHBIE TPEYTrOIbHUKH ®opMyIHPOBATH OTpEIEIeHNE MOA0OHBIX MyabTHMeIHHHbIE
29- 2 Omnpenenenne NoJ00HBIX TPEYroJIbHUKOB U K03 PuiineHTa nogoous. Npe3eHTaluu:
30 TPEYT0JIbHUKOB

®opMy/IHPOBATH U I0KA3bIBATH TEOPEMBI: 00

[Ipuznaku oa00us




31- ) [Tpuznaku moo0us OTHOIIECHHH TUIOIIAAEH NOJOOHBIX TPEYrOJIbHHUKOB, | TPEYTrOJIbHUKOB.
35 TpECYrOJIbHUKOB 0 MPHU3HAKAX MMOJA00HS TPEYrOJIbHUKOB.
36 1 KoHnTtponsHas padora Ne3 OO0BACHATH, YTO TAKOEC METOJI 1T0I00MS B 3a/1a9ax
«I10I0GHBIC TPEYTONIbHUKID Ha IIOCTPOEHUE, U IPUBOIUTH IPUMEHEHHUSI 3TOTO
37- 7 [Ipumenenue nogooust K Merona. IIpuBOAMTE pUMEPHI HCIIOIb30BAHUS
43 A0Ka3aTeJIbCTBY TCOPEM H CBOMCTB NMOJOOHBIX TPEYrOJbHUKOB B
pCeHICHUIO 3a1a4 U3MEPUTENIbHBIX pab0TaxX HA MECTHOCTH.
44- 3 COOTHOIIECHUS MEKTY DopMyJMPOBATH ONIPEACIICHUE U
46 CTOpOHaMH U yrilaMu WLIIOCTPUPOBATH MOHITUE CHHYCA, KOCUHYCA 1
HIpAMOYI'0JIBHOTO TPEYTrOJIbHUKA TaHT'€HCa OCTPOTO yrjia IPsIMOYTOJILHOTO
47 1 KonTtponbHas pabota No4 TPEYrOJbHUKA. BBIBOAUTH OCHOBHOE
«I[Ipumenenue nonoOus TPUTOHOMETPUUYECKOE TOXKIECTBO U 3HAUCHUE
TpEYroJILHUKOB CHHYyCa, KOCUHYCA U TaHI'€HCa [ YIJIOB 300,
450,600. PemaTh 3a1a4u, cBI3aHHBIE C [T0I00HEM
TPEYroJIbHUKOB, JUIsl BBIYUCIICHUN 3HAaUEHU I
TPUTOHOMETPUUYECKUX (PYHKLUH HCNOIb30BATH
KOMIIBIOTEPHBIE ITPOIPAMMBEI.
17 OxkpyxkHOCTH HccaenoBarb B3aUMHOE PACIIOIOKEHHE IPAMON U | MyJsibTUMeIN i HbIE




48-

KacarenbHas Kk OKpyKHOCTH

50

o1- LlenTpanpHble U BIIMCAaHHBIE
o4 yTJIbl

55- YetbIpe 3aMeyaTeNIbHbIE TOUKU
o7 TpEeYroJbHUKa

58- Brincannas u onucanHas

61 OKPYXHOCTH

62- Pemenue 3amau

63

64 KonTtponbHas padoTa

No 5 «OxpyXHOCTBY

OKpYXHOCTU. DOpMYJIMPOBATH U J0Ka3bIBATH
TEOPEMBI: O CBOMCTBE KacaTeJIbHOMU, O IPU3HAKE
KacaTelbHOU, 00 OTpe3Kax KacaTeabHBbIX,
IIPOBEACHHBIX U3 OAHOU TOUYKH. POpMyaIHpOBATH
HNOHSTHSI LIEHTPAJILHOTO YIjla U rpajlyCHON Mepbl

JyTH OKPYKHOCTH.

(I)OpMyJII/IPOBaTb H JO0Ka3bIBATh TCOPCMBI: O

BIIMCAHHOM YTJIC, O IPOU3BCACHUN OTPE3KOB

repeceKaroImuxcst Xop.1; GopMyIupoBarh U

JOKa3bIBaTb TECOPEMBI, CBA3AHHBIC C

3aMC€YaTCIbHBIMU TOYKaMU TPCYTrOJbHUKA: O

6I/ICCGKTpI/ICC yria M, Kak CJIICACTBUEC, O

nepecedyeHnt OUCCEKTPUC TPEYTOIbHHUKA; O

CepeIMHHOM IEPIIEHAUKYISAPE K OTPE3KY U, KaK
CJIEICTBUE, O TIEPECEUCHHUE CEPEANHHBIX
NEPIIEHIUKYIAPOB K CTOPOHAM TPEYrOJIbHUKA; O
NIEPECEYEHUH BBICOT TPEYTOJIbHUKA.
®opMyIHPOBATH OINPENEICHNS OKPYKHOCTEH,

BIIMCAHHOM M OIIMCAaHHOM OKOJIO MHOT'OYT'OJIbHHUKA;

NMpe3CeHTalum:

l.IlenTpasibHble U

YTJIBL.

2. Broucaunas

OKpPY>KHOCTH

u

BIIMCAaHHBIC

OITMCaHHas




(opmyaupoBaTh u 10Ka3LIBATH TCOPEMBI: 00
OKPYXHOCTH, BIIMCAHHOM B TPEYTrOJILHUK; 00
OKPY>KHOCTH, OITMCAHHON OKOJIO TPEYTOJIbHUKA; O
CBOMCTBE CTOPOH OMUCAHHOIO YETHIPEXYTOJIbHUKA;
0 O CBOMCTBE YIJIOB BIIMCAHHOTO
YyeThIpexyrojibHuKa. PemaTs 3a1aun Ha
BBIUHCIICHHE, J0KA3aTEeIbCTBO U MOCTPOCHHUE,
CBA3aHHBIC C OKPYXHOCTBIO, BIIMCAHHBIMU U
OIMMCAaHHBIMH TPCYT'OJIBHUKAMU U
YETBIPEXYrOJIbHUKAMH; UCCIIE0BAaTh CBOWCTBA
KOH(MUTYpaLnii, C TOMOIIBIO KOMITBIOTEPHBIX

IPOTPaMM.

65-
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[ToBTOpenue. Pemenue 3amau




Ka.neH):[apﬂo- TEMATHIECCKOEC IIJIAHUPOBAHUE 9 kaacc

IIpunioxenue Ne 8

Ne Kon- TeMa nata | XapakTepHCTHKa OCHOBHBIX BUJIOB JESITEILHOCTb YUEHHKA ( HA Y4eOHo-MeToauuecKoe
n/m BO YpOBHE y4eOHBIX AEHCTBUIA) obecrieueHue
4acoB
18 BekTopsl. MeToa
KOOpAMHAT
1-2 2 [Tonarue BexTopa D opMyJIMPOBATH ONIPEAEICHUS U MILJIIOCTPUPOBATH IOHTHS Tabauubi:
3-5 3 CrnoxeHue ¥ BeIYATaHNE BEKTOPA, €r0 JUIMHBI, KOJUIMHEAPHBIX U PABHBIX BEKTOPOB; 1.ITonsatue BEKTOPA.
BCKTOPOB MOTHUBHUPOBATH BBEJICHUE MOHATUN U IEUCTBUM, CBSI3AHHBIX C PaBeHCTBO BEKTOPOB
6-7 2 YMHOX€EHHE BEKTOpa Ha BEKTOPAMH, COOTBETCTBYIOIIIMMU ITPUMEPAMU, OTHOCAIMMUCA K | 2.CrioxxeHue BEKTOPOB,
4ucio. lIpuMeHeHHe BEKTOPOB (GU3MYECKUM BEKTOPHBIM BEJIMYMHAM; IPUMEHSTH BEKTOPHI U 3aKOHBI CIIOKEHUSL.
K pCHICHUIO 3a/1a1 JIEWCTBUA HaJl HUMU MIPU PEIICHUHU T€OMETPUUYECKUX 3a]1a4 3.YMHOXEHHE BEKTOpa Ha
8 1 Kountponsnas padora Nel YHUCIIO.
«Bexropbn» 4. IlpuMeHeHUuEe BEKTOPOB
K pELICHUIO 3a7a4
9-10 2 Koopaunats! BekTopa OO0BsACHATH H MIJIIOCTPUPOBATH MTOHATHS NIPSMOYTOJIbHOU Tabunubi:
11- 2 IIpocreimume 3anauu B CUCTEMBI KOOPJUHAT, KOOPAUHAT TOUYKU U KOOPAUHAT BEKTOPA; 1.Pa3noxenue BekTopa 1o
12 KOOpJUHaTax

BBIBOJUTH M MJLJIIOCTPUPOBATD NP PEIICHUH 3a7a4 (OPMYIIbI

JABYM HCKOJIJIMHCAPHbIM




13- 3 VYpaBHEHHE OKPYKHOCTU U KOOpJMHAT CEPENNHBI OTPE3KA, IJIUHBI BEKTOPA, PACCTOSHUS BEKTOpam
15 TpSMOH MEXIy ABYMS TOUKaMU, YPAaBHEHHs OKPY>KHOCTH U NPSAMOU
16- 2 Pemenue 3amau
17
18 1 KonTponbnas pabora Ne2
«Meton KoopAHAT»
11 | CooTHOIIEHUS MEXKTY

CTOpOHAMHU M YIJIaMHU




Tpeyrojbuuka. CkajasipHoe

NMPOU3BEICHUE BEKTOPOB.

19- 3 CuHyc, KOCHHYC, TAHT€HC yIiia ®opMyIHpPOBaTh M WIIIOCTPHUPOBATH OIIPE/ICIICHUS CUHYCA, Tabanumbi:
21 KOCHHYCa M TAaHT€HCA YTJIOB OT O0 1o 1800; BBIBOJUTH OCHOBHOE l.cunyc, KOCUHYC, TAHT€HC
22- 4 CooTHoIIEHUS MEX Y TPUTOHOMETPHUYECKOE TOXKIECTBO U (POPMYJIIBI TPUBEICHHUS. yria.
25 CTOpOHaMH U yriiaMu D opMyJIHPOBATH U J0KA3BIBATH TEOPEMBI CUHYCOB H 2. CoOTHOIIEHUS  MEXAY

TPEYroJIbHNKa KOCUHYCOB, IPUMEHSATh I[IpU PELICHUN TPEYTrOJIbHUKOB. CTOpOHaMU U yriiamu
26- 2 CkansipHO€ NMpOU3BEACHNE OO0BbACHATH, KaK HCIIONIb3YIOTCS TPUTOHOMETpHUECKHEe (POPMYIIbI | TPEYroJIbHUKA.
27 BCKTOPOB B U3MEPUTEIIBHBIX paboTax Ha MECTHOCTH. POpPMYTHPOBATH 3. Teopema cuHYCOB u
28 1 Pemenue 3amau OTIpEJIeNICHUs yIJIa MEeXAY BEKTOPAMHU U CKAJISIPHOTO KOCHHYCOB
29 1 KonTtponbHas padoTa Ne3 IIPOU3BEICHUS BEKTOPOB; BBIBOAUTH (POPMYITY CKaISIPHOTO

«COOTHOLICHHS MEKIY MPOMU3BEJICHUS YePE3 KOOPANHATHI BEKTOPOB; (pOpMYyIMpPOBATH U

CTOpOHaMHu " yriaMHu 000CHOBBIBATH YTBEPXKJICHUE O CBOMCTBAX CKAJIIPHOIO

TpEYrojabHuKa MPOU3BEJICHUS;, HCITOJIB30BAThH CKAJIIPHOE TPOU3BEICHUE

BEKTOPOB TP PELLICHUU 33]1a4
12 | JamuHa OKPY:KHOCTH U D opMyJIMPOBATH ONIPEIEICHUE TPABUIILHOTO MHOTOYroyibHUKa. | Tabamuumbl:

IUIomank Kpyra ®opMyIHPOBATH U I0KA3bIBATH TEOPEMBI 00 OKPYXKHOCTSIX, 1.IIpaBunbHbIE
30- 4 [IpaBunbHBIE MHOTOYTOJIBHUKHI OTIMCAHHOM OKOJIO IIPaBWJILHOTO MHOTOYTI'OJIBHUKA U BIIMCAHHOW B | MHOIOYTOJIbBHUKHU
33 Hero. BIBOAUTB U HCNO0IB30BATH (JOPMYIIBI [Tl BEIUMCIICHUS 2.UIMHa OKPYKHOCTH u
34- 4 JUIMHa OKPY>KHOCTH U IUIOLIA/I TPABUJIBHOTO MHOTOYT'OJIBHHKA, €r0 CTOPOHBI U Iioniaap Kpyra




37

IJI0LIaAb Kpyra

paauyca BOMCaHHOUW OKpYyXHOCTH. PemiaTh 3a1auu Ha

38- Pemenue 3amau HOCTPOEHHUE MPABUIIBHBIX MHOTOYTOJIbHUKOB. O0bACHATH
40 MOHSITHSI JUTHHBI OKPY)KHOCTH U TUIOIIAIN Kpyra. BeIBOANTH
41 KonTtponeHas padota Ned (OPMYITBI JUTSI BBIYUCIICHUS JUTUHBI OKPYXHOCTH U JUTHHBI TYTH,
«JlmHa OKPYKHOCTH 1 IUIOIIAIM Kpyra U IUIOIAau KPyroBOTO CEKTOPa; MPUMEHATh 9TH
II011a/1b Kpyra dbopMyIIBI IPU PEIICHUH 3a/1a4
JABukenust O0BbACHATB, YTO TaKOE 0TOOpaKEHUE TIIOCKOCTH Ha ce0s U B Tabauumbi:
42- [onsiTne NBMKEHUS. KaKOM CITy4ae OHO Ha3bIBACTCS JABIKEHHE TUIOCKOCTH. 1.ITorATHE NBUKECHUS
44 IIpoexT: «CnMMeTpust BOKpYT OO0BACHATH, YTO TAKOE OCEBAsi CUMMETPHS, LIEHTpaJIbHas 2. ITapannenbHbIN IEPEHOC
Hac» CUMMETpPHS, TTapaJUICIBHBIN MIEPEHOC U TIOBOPOT; 0OOCHOBBIBATh, | M MOBOPOT
45- [TapanensHbIN IEPEHOC U YTO 3TO OTOOPAKEHMUSI INIOCKOCTH Ha CeOs SIBIISIOTCS MyabTUMeauiiHbIE
a7 oBOPOT JBIDKCHUSIMHU; 000CHOBBIBATh, KaKasl CBSI3b MKy JBWKCHUSIMU | IPEe3eHTALMHU:
48 Pemenue 3anau U HAJIO>)KCHUSMHU; MILJIIOCTPUPOBATH OCHOBHBIEC BUIBI BMKeHUH, | 1. [lapamiensHbiil mepenoc
49 Kountponbnas padora Ne5 B TOM YHCJIE C TIOMOIIIbIO KOMITBIOTEPHBIX TEXHOJIOTUH. Y TIOBOPOT

«JIBHOKEHMS»

[IpuBoaMTHL IPUMEPHI OCEBOM, IIEHTPATBHONH CUMMETPUH,

MmapaJuiCJIibHOI'O II€CPCHOCA U IIOBOPOTA B OKP}’)KaIOH_Ieﬁ HacC




00CTaHOBKE

50- 00 akcuomax reomeTpum
51
HavanbHble cBeeHUs U3
cTepeoMeTpUH
52- MHororpasHuku OO0BACHATH, YTO TAKOE MHOTOTPAaHHUK, €ro rpaHu, pedpa,
55 BEPIIUHBI, THArOHaIH, KaKOW MHOTOTPaHHUK Ha3bIBACTCS
BBIITYKJIBIM, YTO TaKOE€ T-yroJibHasl IpH3Ma, €¢ OCHOBaHMUS,
56- Tena u moBepxHOCTH OOKOBBIC peOpa, TpaHH, KaKas MprU3Ma Ha3bIBACTCS MIPSMO,
59 BpallicHus HAKJIOHHOM, 4TO TaKO€ BhICOTA MPHU3MBbI, KaKas mpu3Ma
Ha3bIBAETCS MapajlieenuIe/oM U Kakoi nmapasiesenurne
Ha3bIBAETCS MPAMOYTOJIbHBIM; (POPMYIUPOBATH U 0OOCHOBBIBATH
60- TosTopenue. Pewenue 3axay YTBEPXKACHUS O CBOMCTBE qUaroHaiel napasuiesenurnena u o
68

KBaJpaTe AuaroHaaidu nIpAMOYTrOJIbHOIO MapajljieJICIuIicaa.
Oﬁ'bflCHﬂTb, YTO TaKO€ 00BEM MHOI'OI'paHHHKA; BBIBOAUTDH

(1)OpMy1'ILI o0beMa MMPAMOYT'OJIBHOT'O IapaJUICIICTIUIICAA,
O0OBSCHATH KaKoM MHOT'OT'paHHUK HA3bIBACTCA HI/IpaMI/I,I[OI>'I, 4qTo

TaKOC€ OCHOBAHUC, BCPIINHA, OOKOBEIC rpaHu, pe6pa M BBICOTA




NUPAMHUJIBI, KaKasi MUpaMuIa Ha3bIBACTCS MPABHIILHOM, YTO TaKOE
anogema, MpuUBOIUTH GopMyny oobeMa mupaMuibl. OObICHATD,
KaKO€ TeJI0 Ha3bIBACTCS MIIMHAPOM, YTO TAKOE €r0 OCh, BHICOTA,

OCHOBAHMS, paanyc, OOKOBas IOBEPXHOCTH, 00Opa3yromue,

pa3BepTKa OOKOBO MOBEPXHOCTH, KAKUMH (popMyIamu
BBIPaXKaIOTCs 00BEM U IJIOIA/1b OOKOBOM ITOBEPXHOCTH
mHApa. O0BACHATH, YTO TAKOE €T0 BBICOTA, OCh, OCHOBAHHE,
OOKOBas MOBEPXHOCTh, 0Opasyrolue, pa3BepTka O0KOBOH
MMOBEPXHOCTH, KaKUMH (pOpMyJIaMH BbIpaskaeTcsi 00beM KOHyca U
JI01a b OOKOBOM MOBEPXHOCTH. OOBACHITD, KaKast
MOBEPXHOCTh Ha3bIBaeTCs cpepoil U Kakoe TeIo Ha3bIBACTCS
1apoM, 4TO TaKoe paanyc ¥ auameTp cepsl (1apa), KaKUMHU
dbopMynamu BeIpaxkaeTcst 00beM I1apa u 1miomaab chepol.
HN300paxaTsh M pacno3HaBaTh Ha PUCYHKE MIPU3MY,
napasuiefienune1, TupaMuay, IIHHIP, KOHYC, map. Ha3siBaTh

pa3IndIHbIC CUCTEMbI AKCHOM I'€COMCTPHH, B HACTHOCTH

Pa3IMIHBIC CITOCOOBI BBCIACHHUA IOHATHUA paBCHCTBA (1)I/Il"yp




MOHI/ITOPI/IHFOBLIC KOHTPOJIbHBIC paﬁoTLI o MaTeMaTHUKeE

IIpuioxenue 9

BBoaHasi KOHTPOJILHAsI pafoTa Mo MaTeMaTHKe. 5 KJacc.

1.BBINOJIHYA BEIYUCIICHUS CTOJIOMKOM:

a) 810032 —94568; 0) 329678 +459328; B) 258602 : 86; r) 7804 * 50.
2.Haiinu 3HaueHne BBIPaKECHHUS:

5544 * 90 — 10460 : 20.

3.HauepTu npsMOYTroJIbHUK CO CTOpOoHamu 8 ¢M U 2 cM. Haiinu ero mepumerp.
4.CpaBHHU BeIMYUHBL: a) 6¢M SMM U 52 mm; 6) 2T 917 kr 1 2719 .

5.Pemu 3amauy.

Ha pemonTe xene3Hoii moporu padoraino ase Opuransl. [lepas Opuraga padortana 5 qHel U yKiIaasiBaga Kax bl IEHb 10 75 KM IyTeH, a BTopas
Opurana padoTana 7 THEH W yKIIaapIBaiga KaIblid JeHb 110 95 kM myTeid. Ha ckobko KMJIIOMETPOB IyTel OOJIbIIIe YIIOKUJIA BTOpas Opuraaa, 4em
nepasi?

IIpomexxyTOUHAs KOHTPOJILHasi padoTa

1.3anummre ¢popmyInsl: a) myTH; 0) MIONIAIU MPSMOYTOJIbHHUKA; B) IEpUMETpa MPSIMOYTOJIbHUKA; T') TUIOIIAAM KBapaTa; 1) IepuMeTpa KBaapaTa;
€) o0beMa MpsIMOYTOJIBHOTO MapajuIesenumesa; k) oobema Kyoa.



2.Haiimute o opmyne nytu: a) myth S, ecnun V = 105km/4, t=12u.

0) ckopocts V,ecmu S =168 M, t = 14 mun. 3.Haiinute o6bem V
PSIMOYTOJIBHOTO MapaJuIeyeuIe/a, €ClIH ero U3MEPSHUs

a=6M, B=50M, c=45Mm.
4.Yemy paBeH o0beM Ky0a, eciu ero peopo paBHo 3 cMm.

5.1lIupuna npsaMoyroapHuKka 4 1M, a €ro AJMHa Ha 21M 6¢M OoJIbIIIe.
Haiinure nmomans 1 nepuMeTp NpsMOyroJIbHUKA.

o . 2
6.Haiigute nuomaap KBajpaTa co CTOPOHOU 4 M U BBIPA3UTE €€ B CM”.
HTorosasi KOHTpPOJILHAsA padoTa

1.Berauciure: a) 36,4 +1,76; 62,3-4,23; 7,14-0,5; 0,78:1,3.

6) 8,45 + (346 — 83,6) : 12,8.

2.Berauciure miomass mpsMoyroJibHUKa, €CJId ero mupuHa 1,9 1M, a mmuHa B 2 pasza 6oJiblie.
3.B xuure 160 cTtpanun. Pucynku 3anumMarot 35% kauru. CKOJIBKO CTPAaHHUIL 3aHUMAIOT PUCYHKH ?

4. Haueptute Tpeyroiabauk ABC, B kotopom yroia ABC pasen 110°.

5.Katep men 3 yaca nmpoTUB TeUEHUs PEKU U 2 Yaca Mo TeueHHro. Kakoi myTh mporien KaTep 3a 3T0 BpeMsi, €CIIM COOCTBEHHAsi CKOPOCTh KaTepa
18,6 kM/4, a CKOPOCTb T€YCHHS PeKH 1,3 KM/u.

BBoaHasi KOHTpoJIbHAsSI padoTa Mo MaTeMaTHKe 6 KJacc.
1.Beruncnure: a) 36,4 + 1,76; 62,3-4,23; 7,14-0,5; 0,78:1,3.
0) 8,45 + (346 —83,6) : 12,8.
2.Bpruucnure miomaib NpsIMOYroJIbHUKA, €CIH ero mupuHa 1,9 1M, a inHa B 2 pasa OoJbIie.

3.B knure 160 crpanun. Pucynku 3anumarot 35% kHuru. CKOJIBKO CTPaHUI] 3aHUMAIOT PUCYHKH ?



4.Hauepture tpeyronbHuk ABC, B kotopoMm yrosn ABC pasen 110°.

5.Karep men 3 yaca mpoTUB TEUEHHUS PEKH U 2 Yaca 1Mo TedeHuto. Kakoii myTh mpoIiesn Karep 3a 3To BpeMs, €Clii COOCTBEHHAs! CKOPOCTh Karepa
18,6 kM/4, a CKOpOCTh Te4eHHsI peku 1,3 xkm/d.

IIpomexxyToYHasi KOHTPOJIbHASA padoTa

3

1.HaiiguTe uncno, ecnu: a) 5§ 3TOro 4ucia paBHbl 15; 0) 3Toro yucna paBHsl 21.
3 o

2.1enky 10 mecsimieB. Ero Bo3pact cocraBisier Bo3pacra-€obaku. Haitaure Bo3pacT cobaku.
7

2

3.BBUIO OTPEMOHTHPOBAHO { BCEX CTAHKOB Hexa. CKOJIBKO BCETO CTAHKOB B IIE€XE, €CIIM OTPEMOHTHPOBANH 28 CTaHKOB?

w M

4.bbuT0 OTPEMOHTUPOBAHO 29 % BCEX CTAHKOB I1€Xa, MOCJIE Yero ocTanoch emie 142 cranka. CKOJIBKO BCErO CTAHKOB B 1ieXe?

5.Haiigute 3HaUYeHUE BBIPAXKCHUS: ) ) — ; B) 3,2 9,6

7,5-1,8 - 4,8

r) 36-96-25



Hrorosas KOHTPOJIbHasA pa60Ta

1.Cokparute npobs: a) 4 ;18 ; 13. 0)514; 9.1
12 21 39 715 3.15
5 3 5 3 3 2 2 2 3 1 1 1
2.Bemosnnure neiicteus:a) 7 __+4 ;9 -2, -, . 0)5_-(2_+1_):_
12 8 6 4 7 5 3 7 7 2 3 6
1 3 3
3.Pemmre ypaBuenwue: a) 5y +27 =4y +21; 6) -5-(0,8x—1,2)=-x+7,2; B)l_ :x=4_:2_
2 4 8

4.Ha xoOpAWHATHOM TUIOCKOCTHU TpoBeauTe MpsiMyto MA uepe3 Touku M(- 4; - 2) u A(5; 4) u otpe3ok KJI, coenmnstormmii Touxu K(- 9;
4) u JI(- 6; - 8). Haitnute KoopauiHATHI TOUKH mepecedeHus orpeska K/ u nmpsmoit MA.

5.B nepBom Oykete Ob110 B 4 paza Gosibire po3, ueM Bo BTopoM. Koraa k mepBomy OykeTy n106aBmim 3 po3sl, a KO BTOpoMy 15 po3, To B 0601 x
OykeTax po3 crajo mopoBHY. CKOJIBKO po3 OBLJIO B KAKIOM OyKeTe IEpBOHAYATBHO?

BBoaHasi KOHTPoOJbHasi padoTa Mo MaTreMaTukKe 7 KJacc.

1.Cokpatute npo6n: a) 4 ;18 ; 13 . 0) 5.14 ;9.1
12 27 39 715 3.15
2.Beinonuure neicTsus: a) 7 i+ 43 ; QE -2 _3 ; _3 _2 ; _2 :E : 0) 5 -(2_+ 1_1 ) :i
12 8 6 4 7 5 3 7 7 2 3 6

3.Pemmre ypaBHenwue: a) Sy +27 =4y +21; 6) -5-(0,8x—1,2) =-x+7,2; B) 11 :x= 43 :23 .

2 4 8

4.Ha KxoopIMHATHOM TUIOCKOCTH MpoBenuTe npsamyto MA gepe3 Touku M(- 4; - 2) u A(5; 4) u otpesok KJI, coenunsromuii Touku K(- 9;
4) u JI(- 6; - 8). Haiimute koopauHaThl TOUKH nepeceueHus orpeska K/ u mpsmoit MA.



5.B nmepBom Oykete ObLTO B 4 pasza Oosbliie po3, ueM Bo BTopoM. Korna k mepBoMy OykeTy go0aBwim 3 po3bl, a Ko BTopoMy 15 po3, To B 06oux
Oykerax po3 cTayio mopoBHY. CKOJIBKO Po3 ObLIO B KAXKIOM OyKeTe MepBOHAYAIBHO?

IIpomexxyTouHasi KOHTPOJIbHAA padoTa

Bapnanr 1

1. BemmonHWTE NEHCTBUA:  a) y7y12; 0) y20 : y5 ; B) (y2)8 ;T) (2y)4.

2. Vipoctute Bolpakenne: a) — 2ab° -3a 2b* ;6) (— 2a5b2)3

3. Toctpoiite rpadguk GyHKIMY y = X.C oMouIbio rpaduka QyHKIIUN ONpeAETUTe, IPH KaKUX 3HAYEHUSIX X 3HAUYEHUE ) PaBHO 4.

36.27

4, Brryucnure:

812

5. Ynpocrtute BeIpaKeHHe: 3 =x y | -_—x vl

BapuanTt 2
1. BeimosiHuTe AeiicTBUS: Q) 6‘36‘22; 0) 018 : 06 , B) (04)6 ;T) (30)5-
2. YIpocTuTe BeIpaXeHHe: a) — 4x5y 2 3xy 4. 6) (3x2y3)2
3. Toctpoiite rpaduk QyHKIMY Y = X2.C MOMOIIIBIO Tpaduka GYHKIMH OTIPEACTUTE, PU KAKKMX 3HAUCHHSX X 3HAUCHHE ) PABHO 9.

4. Boranciure: 5° - 252



5. Vmpoctute BeIpaxeHue: 2—x y |1 - Xy |

Hrorosasi KOHTpPOJILHAsA padoTa

Bapnanr 1
1. IIpencraBbTe B BUJIE MHOTOWICHA: Q) (x— 3)2§ 0) (x -1)(x +1)
2. Pa3noxuTe Ha MHOXHTENH: 4) 252 5x; 6) 9x° — y°.

w

Pemute ypaBuenue: 7 — 2(X + 3) = 9 — 6X.
4. a) [locrpoiite rpaduk GpyHKIHN: Y = 2X — 3.
0) Onpenenute, MPUHAIICKUAT JIU TpaduKy 3Toi GyHKIUK Touka A(4; 5).

(8:)°
5. .
Brruncnure: 8: .8

6. Ha Typ6a3e nuMeroTcst majaTKyd U TOMUKH, BCero ux 25. B KakjoM TOMHUKE KUBYT 4 4eJIOBEKa, a B KXI0M majaTke 2 yenoBeka. CKOJIbKO Ha
TypOa3e majaToK U CKOJIbKO JJOMHUKOB, €ClId Ha TypOa3e oTabixatoT 70 yenoBek?

BapuanTt 2

1. TlpencraBbTe B BHJIE€ MHOTOUJICHA: a) (y+ 2)2; 0) (x +2)(x — 2).



2. Paznoxute Ha MHOXHTENHU: a) 16B — 4X; 0) aZ - 49b? .
3. Pemnte ypaBuenue: 13 — 3(x + 1) =4 — 5x.

4. a) [locrpoiite rpaduk GyHKIUU: Yy = 2X + 3.
6) Onpenenure, MPUHAIEKUT JIU TpaduKy 3Tol pyHKUIMU Touka A(2;7).

510 52

5. Berauciure: a) (52 )5 ;

6. B xop3une s16;10ku 1 rpymu, Beero ux 10. OgHo s6:10K0 cTouT 2 py0ss, a ogHa rpyma 4 pyoss. Beero 3ammarumu 36 pyoseit. Ckoabko OBLIO
sI0JI0K M CKOJIBKO T'pyI?



BBoanas koHTpoOJILHAsI padoTa 8 Kiace

Bapnanr 1
7. IIpeacraBpTe B BUI€ MHOTOYJICHA: &) (x— 3)2; 0) (x -1)(x +1)
8. PasnoxuTe Ha MHOXKHTENH: a) 252 5x; 6) 9x° — y°.

9. Pemmute ypaBHeHue: 7 — 2(X + 3) =9 — 6X.
10. a) IToctpotiite rpaduk pyHknuu: y = 2X — 3.
0) Onpenenure, MpUHAUIEKUT JIU TpaduKy 3Toil pyHKIMHU Touka A(4; 5).

(8:)°

11. Beruucnure:

82 .83

12. Ha Typ6a3e uMeroTCs majaTKyd U JOMHUKH, BCEro ux 25. B kax1oM JOMHKE )KUBYT 4 4EIIOBEKa, a B KAXA0M majaTke 2 yenoBeka. CKOIbKO Ha
TypOase majlaToK M CKOJIbKO JIOMHUKOB, €CTi Ha TypOa3e otnpixaroT 70 yemoBek?

Bapuant 2

5. IpexacraBbTe B BUIE MHOTOYIEHA: ) (y+ 2)2; 0) (x *2)(x - 2).
6. Pasnoxute Ha MHOXHUTENN: a) 168 — 4X; 6) a2 — 49b? .

7. Pemute ypaBuenwue: 13 —3(x + 1) =4 — 5x.

8. a) Iloctpoiire rpadux GyHKIMM: Y = 2X + 3.

6) Onpenenure, NPUHAUICKUT JU TpaduKy 3TOH QyHKIMHU Touka A(2;7).

510, 52



5. Berancrnure: a) (52 )5 ;

6. B xop3une s16;10k1 1 rpymiy, Bcero ux 10. OmHo s16510K0 cTouT 2 pyosst, a ogua rpymia 4 pyosns. Beero 3armatunu 36 pyoseit. Ckoabko ObII0
sI0JI0K M CKOJIBKO TpyI?

IIpome:xyTOUHAsi KOHTPOJILHasi padoTa

Bapuanr 1

x2 12-x 6 5
1. Pemute ypaBHEeHHE: @) = ; 0) + =3.

x2_9 x2 -9 x—2 x

2. Karep npomuten 15 kM NpOTUB TeUeHUs peKu U 6 KM 10 TeueHuto. [Ipu 3ToM oH 3aTpaTuil CTOJILKO BPEMEHH, CKOJIBKO eMy MOTpe0oBaIoCh
Obl, ecniu ObI OH 11es 22 KM 1o 03epy. KakoBa coOCTBEHHasi CKOPOCTh KaTtepa, €Il U3BECTHO, YTO CKOPOCTh TEUEHUS PEKU paBHA 2 KM/4?

Bapuant 2

2 3x+4 3 8

1. Pemmte ypaBHEHHE: a) = ;0)

216 x2-16 x5 x

2.KaTep nmpomei 12 xm MIPOTUB TCUCHU PCKU U 5 KM IO T€YECHHUIO. HpI/I 9TOM OH 3aTpaTuil CTOJILKO BpEMCHU, CKOJIBKO EMY HOTpe6OBaJ'IOCL 6]:1,
ecau Obl OH el 18 kM 1o 03€epy. KakoBa coOcTBeHHast CKOPOCTb KaTecpa, €CJIN U3BECCTHO, UTO CKOPOCTH TCUCHUA PCKU PaBHA 3 kM/4



Hrorosasi KOHTpPOJILHAsA padoTa

1. Pemure ypaBHEHUS: a) 2x 2 43x-2=0;

1
2. VmpocTuTe BeIpaKeHHs: 3345 + 4 /80 — 7+/20-

4.%*8"°

3. Beruucnure:

2-2
4. Pemnre cucTeMy HEPABEHCTB: 7X + 3 > 5(x-4)

4x +1<43 - 3(7 +x)

32 c?+8c+16
5. YopocTtuts Belpakenue: (¢ —4 + )

c+4d 2116

6. 3amaua: Jloaka 3a OJTHO U TOKE BPEMsI MOXKET MPOIUIBITH 36 KM MO TeYeHUIO peku min 20 KM MPOTUB TeUeHUs peku. Haiinute coOCTBEHHYIO
CKOPOCTb JIOAKH, €CITH CKOPOCTh TEUEHHUS PEKHU 2 KM/4.



BBoanas koHTpoOJILHAsI padoTa 9 kiace

7. PemmuTte ypaBHeHus: a) 2x 2 43x-2=0;

1
8. Vmpocrute BoIpakeHus: 3v/A5 + 4 /80 — 720 .

42%8°

9. Bpmumcimmre: —
2 -2
10. Pemnre cucreMy HepaBeHCTB: 7X + 3 > 5(x-4)

4x + 1 <43 -3(7 +x)

32 c?+8c+16
11. Vopoctuts BeipakeHue: (¢ — 4 + )

c+4d 2116

12. 3agava: JIoaka 3a 0JJHO M TOXKE BPEMSI MOKET MPOIUIBITH 36 KM 110 TEYCHHIO PeKr Wi 20 KM MPOTHB TeUeHHs peku. Haitnure coOCTBEHHYIO
CKOPOCTb JIOJKH, €CITH CKOPOCTh TEUCHHUS PEKHU 2 KM/Y.

IIpomMe:kyTOUHAsE KOHTPOJIbHAs padoTa

1. Pemuth HEpaBEHCTBO: a) 2x2 —13x+6 <0 0) x>0

2. peuuTh HEPABEHCTBO, UCIIOJB3YS METOJ MHTEPBAIOB: (X + 8)(x —4)(x +1) >0

6x+9 2x — 4
3. PemmTh HepaBEHCTBO: a) <0 0) <4

x—8 x+6



x,+12x+ 20
2x — 52

4. HaiTu 00JIacTh onpeneacHuWs PYHKIHMH: \




