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IHHOAHUTEJIBHAA 3AIIUCKA

Pabouas mporpamma yuyeOHOTo Kypca o MaTeMaThke it 7 - 9 kiaaccoB pazpaboTaHa Ha OCHOBE:

1. ®denepanpHoro 3akoHa ot 29.12.2012 1. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoi
denepauuny;

2. @denepalibHOTO TOCYJApCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa OCHOBHOIO OOIIEro
00pa3oBaHMs, YTBEPKIEHHOTO MpHKa3oM MuHHUCTEepcTBa 00pa3zoBaHus M Hayku Poccuiickoit denepanun
ot 17.12.2010 r. Ne 1897 (B pen. IIpukazo Munoopuayku P® ot 29.12.2014 r. Ne 1644, ot 31.12.2015 r.
Ne 1577);

3. @denepalibHOTO TMepeyuHss Y4eOHUKOB, PEKOMEHIYEMBIX K HCIIOJIb30BAHUIO MIPHU peaTu3aluu
UMEIOIINX TOCYJapCTBEHHYIO AaKKpPEeIUTAIMI0 00pa3oBaTeNbHBIX NPOTPaMM HAdaIbHOTO  OOIIero,
OCHOBHOrO o0011ero, cpeaHero oOuiero oOpa3oBaHMs, YTBEPXKIEHHOTO NpHUKazoM MHUHHCTEpPCTBA
oOpaszoBanus u Hayku Poccuiickoif @enepamnuu ot 28.12.2018 1. Ne 345;

4, [Tpukaza Munnpocsenienusi Poccun ot 8 mas 2019 r. Ne 233 «O BHeCceHMM M3MEHEHHUH B
denepanbHBI TIEpeUeHb YYEOHHKOB, PEKOMEHJIOBAHHBIX K HCIIOJIB30BAHHUIO TIPU PEATU3alUN UMEIONIUX
rOCYJIapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeIbHBIX MPOTrpaMM HAa4YalbHOTO OOILEro, OCHOBHOTO OOIIETO,
cpemHero oO0miero oOpa3oBaHMs, YTBEP)KICHHBIA MPHKa30M MUHHCTEpPCTBA TpOCBENICHHsS Poccuiickoi
Oenepanun ot 28 nexadpst 2018 1. No 345y,

S. [Ipukaza Munnpocsemenus: Poccun ot 18 mas 2020 r. Ne 249 «O BHeceHUU W3MEHEHUH B
benepanbHbI NIEpeyeHb yYEOHHKOB, PEKOMEHJIOBAHHBIX K HCIIOJB30BAHUIO TPU pealu3alliid UMEIOLINX
rOCYJapCTBEHHYIO aKKPEIUTAINI0 00pa30BaTEeNbHBIX MPOrpaMM HAYaIbHOTO OOIIETr0, OCHOBHOTO OOIIETO,
cpenHero oOmiero oOpa3oBaHMsl, YTBEP)KICHHBIM MpHKa3oM MUHHCTEpPCTBa mpocBelieHus Poccuiickoii
Oenepanun ot 28 gexadpst 2018 . No 345y;

6. CaHUTapHO-IMHUIEMUOJIOTUYECKUX TPeOOBaHUI K YCIIOBUSM M OpraHu3aluu oOydeHus B
0011e00pa30BaTENbHBIX YUPEKICHHUIX, YTBEPKICHHBIX IIOCTAaHOBIEHHEM [JTaBHOTO TOCYJapCTBEHHOTO
canuTapHoro Bpaya Poccuiickoit ®eneparmu ot 29.12.2010 1. Ne 189 (nanee - CanlluH 2.4.2.2821-10);

7. OcHoBHOI 00111€00pa30BaTEeNbHON MPOrpaMMbl OCHOBHOTO o00mIero oopazoBanus MBOY
«KCOIL Ne 2x»;
8. [Tonoxxenus o padoueil mporpaMMe y4eOHBIX MPEIMETOB, KYpCOB, AMCLUMILIUH (MOAYJEH)

MYHHIIMIIATBHOTO  OIO/KETHOTO — 00meoOpa3oBaTenbHOTO  yupexkaeHus «KunHrucenmnckas —cpemaHss
oOmreoOpa3zoBarenbHast mKoja Ne 2.

Matematuueckoe 00pa3oBaHHE€ B OCHOBHOM IIKOJE CKIAABIBAGTCS U3  CIEIYIOIIUX
coJiepKaTeJIbHBIX KOMIIOHEHTOB: apru(MeTHKa; aredpa; reoMeTpusi; JJIEMEHThl KOMOMHATOPUKH, TEOPUHU
BEPOATHOCTEH, CTATUCTUKU U JIOTUKU. B CBOEH COBOKYMHOCTH OHU OTPaKaroT OOTaThlil OMBIT 00YYEHUS
MaTeMaTUKe B Hallled CTpaHe, YYUTHIBAIOT COBPEMEHHBIC TCHACHIIMM OTEUYECTBEHHOW U 3apyOexHOM
IIKOJIbI M TO3BOJISIIOT peain30BaTh IIOCTABJICHHBIE TMepel IIKOJIbHBIM OOpa3oBaHHEM IIeTu Ha
WH(POPMAIIMOHHO €MKOM M TPAKTUYECKH 3HAYMMOM MaTepHuayie. ITH COAepKaTeIbHbIE KOMITIOHEHTHI,
pa3BUBasCh Ha TMPOTSHKEHUM BCeX JeT OOydYeHHUs, eCTECTBEHHBIM O0pa3oM TMeperuvieTaloTcs |
B3aUMOJICHCTBYIOT B yU€OHBIX Kypcax.

Apudmernka npusBaHa CIOCOOCTBOBATh MPHOOPETEHUIO MPAKTHUECKUX HABBIKOB, HEOOXOJAMMBIX
JUIsl TIOBCETHEBHOW >KM3HU. OHa CcIoyxuT 0a30i uIsi BCEro JaJbHEHWIEr0 W3YYCHUS MAaTeMaTHKH,
CHOCOOCTBYET TIOTUYECKOMY PAa3BUTHUIO U (POPMUPOBAHUIO YMEHHSI TTOTH30BATHCS AITOPUTMAMHU.

Aure0pa HallesleHa Ha (QOpPMHpPOBAaHME MAaTEeMAaTUYECKOro ammapaTa s pelieHus 3aaad u3
MaTEMaTHKHU, CMEXHBIX MPEAMETOB, OKPYKAIOIIEH peaTbHOCTH. S3bIK anreOphl MOMAYEPKUBACT 3HAUCHUE
MaTeMaTUKU KaK sI3bIKa JIJIsi TMMOCTPOCHHS MaTeMaTUYeCKHX MOJIEJIeH, MPOIeCCOB W SIBJICHUN peaTbHOTO
mupa. OIHON U3 OCHOBHBIX 3aj7]ad U3YYEHHUs alreOphl SBISETCS pPa3BUTHE aITOPUTMUYECKOTO MBIILICHUS,
HEO0OXOMMOTO, B YaCTHOCTH, JUISi OCBOCHHS Kypca MH(POPMATHKH; OBJAJCHHE HABBIKAMU JIETyKTUBHBIX
paccyxaenuii. [IpeobpazoBanue cCUMBONIMYECKUX (POPM BHOCHUT CBOU crenuuueckuil BKIaa B pa3BUTHE
BOOOpa)keHHUs, CIMOCOOHOCTEN K MaTeMaThdeckoMmy TBOpuecTBY. [Ipyroil BakHOH 3ajmauell HM3ydeHHs
anreOppl  ABJISETCS TONYy4YEeHHE MIKOJbHUKAMHU KOHKPETHBIX 3HAaHWM O (YHKIHUSAX KaKk BaKHEHIIeH
MaTeMaTUYeCKOM MOJIETH JUIsl ONMHMCAHWS W HWCCIEAOBAHHUS Pa3HOOOpA3HBIX MPOIECCOB (PaBHOMEPHBIX,
PaBHOYCKOPEHHBIX, AKCIOHEHIIUATbHBIX, MEPHUOJUYECKUX U JIp.), AT (HOPMUPOBAHUA Y OOYUAIOIIMXCS
MPEACTABJICHUI O POJIM MAaTEMAaTHUKHU B PAa3BUTUH IUBWIIM3AIIUN U KYJIBTYPHI.

I'eomeTpusi — oIMH W3 BaXXHEHIINX KOMIIOHEHTOB MAaTEMaTHYECKOrOo OOpa30BaHMs, HEOOXOIMMast
UIs  TpUOOpETeHHs KOHKPETHBIX 3HAaHUHW O TMPOCTPAaHCTBE M MPAKTUYECKH 3HAYMMBIX YMEHUH,
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dbopMUpOBaHUS S3bIKA OMUCAHUS OOBEKTOB OKPYXKAIOUIETO MHpa, A Pa3BUTUS IPOCTPaHCTBEHHOTO
BOOOpaXEHUSI U MHTYHUIMH, MATEMAaTUYECKON KYJIbTYpBI, JJs 3CTETHUYECKOTr0 BOCHUTAHUS OOYUYaIOIIMXCS.
W3ydyenue reomeTpur BHOCHUT BKJIAJ B Pa3BUTHE JOTHYECKOIO MBIIUICHUS, B (OPMUPOBAHUE TMOHSATHUS
JI0Ka3aTeNIbCTBA.

DJIeMeHTbl JIOTUKH, KOMOMHATOPUKH, CTATHCTUKH W TEOPHMH BEPOATHOCTEN CTAaHOBSITCS
O6$I3aTeJIBHLIM KOMIIOHCHTOM IIKOJBHOI'O 06pa3013aH1/151, YCUIIMBAOIUM €T0 MPHUKIAAHOC U NPAKTUICCKOC
3HaYeHue. DTOT MaTepual He0OXOIUM, IIPeXkKAe BCEro, Uit popMUpoBaHUS GYHKIIMOHATIHLHONU IPaMOTHOCTH
— YMEHHMH BOCHPHUHUMATh W aHAIM3UPOBATh HMH(OPMAIMIO, MPEACTABICHHYIO B DPa3NUYHBIX (popmax,
MOHUMATh BEPOSATHOCTHBIM XapakTep MHOTUX peajbHBbIX 3aBHUCHUMOCTEH, MPOU3BOAUTH MPOCTEHIINE
BEPOSTHOCTHBIE pacyeThl. V3yuyeHue OCHOB KOMOWHATOPWUKH IO3BOJIUT OOYYAIOUIUMCS OCYIIECTBISATH
paccMOTpeHHe ciy4aeB, Mepedop U MOACUET YKCia BAPUAHTOB, B TOM UYHKCIIE B MPOCTEUIINX MPHUKIAIHBIX
3a/1a4ax.

[Ipu M3yuyeHuu CTATHUCTUKH M TEOPHH BEPOSTHOCTEH 00OTramiaroTcsl MpeICTaBICHUS O COBPEMEHHOM
KapTUHC MHpPa U METOJaxX €ro UucCicaoBanus, (bOpMI/IpyeTCSI IMIOHUMAHHUEC POJIM CTATUCTUKHU KaK UCTOUYHHKA
COLIMAJIbHO 3HAYUMOM MH(OPMALIMY U 3aKJIaIbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIUICHUS.

Takum o0Opa3oMm, B XOJ€ OCBOECHMs COJEpXKaHUS Kypca OOydaroIlMecs IOJIy4aloT BO3MOYKHOCTD:
pa3BUThb TPEJCTABICHUS O YHWCJIE U POJIM BBIYHUCICHHI B YEJIOBEUECKON MpakTUkKe; CPOpMHUPOBATH
MPAKTUYCCKHUEC HABBIKW BBIIIOJHCHHA YCTHBIX, IMHUCbMCHHBIX, MHCTPYMCHTAJILHBIX BBIHHCHGHHﬁ, Pa3BUTH
BBIYHCIIUTENBHYIO KYIBTYPY;

OBJIaJICTh CUMBOJIMYECKHUM SI3BIKOM ajire0pbl, BIpaboTaTh POpMalIbHO-ONIEPATUBHBIC alIreOpanvecKie
YMCHUA U HAYUUTHCA NPUMCHATDh UX K PCIHICHUIO MATEMATUUCCKHUX U HCMATCMATHYCCKUX 3adaY;

M3YYUTH CBOICTBA U TpadUKU AJIeMEHTapHbIX (QYHKIUN, HAYYUTbCS UCIOIB30BaTh (PYHKIIMOHATIHHO-
rpa(bnqecmxle MNpEACTaBJIICHUA AJId OIMMCAHWA U aHalIn3a pCaIbHBIX 3aBI/ICHMOCTeI>'I;

Pa3BUTH MPOCTPAHCTBEHHBIE MTPEJICTABICHUS  N300pa3UTENIbHBIE YMEHHUS, OCBOUTH OCHOBHBIE (DAKThI
U MCTOAbI INITAHUMCTPUHU, TIOSHAKOMUTHCS C HpOCTef/'IHII/IMI/I MNPOCTPAHCTBCHHBIMU TCJIaMU U UX CBOfICTBaMH;

MOJIYYUTh MPEJCTABICHUS O CTATUCTUYECKMX 3aKOHOMEPHOCTAX B PEAIbHOM MHUPE U O Pa3IUYHBIX
croco0ax ux U3ydeHus, 00 0COOCHHOCTSIX BBIBOJIOB U MIPOTHO30B, HOCSIINX BEPOSTHOCTHBIN XapaKkTep;

Pa3BUTH JIOTHUECKOE MBIIUICHUE U PEYb — YMEHUS JIOTHYECKH 00OCHOBBIBATH CYXACHUS, IPOBOJUTH
HCCJIOXKHBIC CUCTEMATU3AlMU, ITPUBOAUTE IPUMEPBI U KOHTPIIPUMCEPHBI, MCIIOJIB30BATh PA3JINYHBIC A3BIKA
MaTeMaTHKU (CIOBECHBIN, CHMBOJUYECKHH, Tpaduyeckuil) OIS WIIIOCTpallMd, HWHTEepPIpeTalu,
apryMeHTaIli1 U JJOKa3aTeIbCTBa;

chopMUpOBaTh TPEACTABICHUS 00 HM3y4aeMbIX MOHSATHSX M METOJaX KaK BaKHEUIINX CpeICcTBax
MAaTE€MaTUYCCKOTO MOACITIUPOBAHUA PCAJIBHBIX IMIPOICCCOB U SIBIICHUM.

Nzydenue yuebHOro mpenMera «MaTeMaTHKa» B OCHOBHOM IIIKOJIE HAMPABJICHO Ha TOCTHKEHUE
CHEAYIOUIUX LeJei:

e B HANIPABJICHUM JTUYHOCTHOIO PA3BUTHS

® pa3BUTUC JIOTUYECKOIO MW KPUTHUYCCKOTO MBIIUICHWA, KYJIBTYPhl PCUH, CIIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

* (hOpMUPOBAHHE Y YYAIIMXCA WHTEUICKTYaTbHONH YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K
MIPEOJOTIEHUIO MBICTUTENBHBIX CTEPEOTUIIOB, BBITEKAIOIINUX U3 OOBIIEHHOTO OMBITA;

* BOCITUTAHWE KAauyeCTB JIMYHOCTH, OOECIEUYHBAIOIIUX COIHMAIBHYIO MOOMIBHOCTh, CIIOCOOHOCTH
MIPUHUMATH CAMOCTOSITENIbHBIE PEIICHHUS;

® CbOpMI/IpOBaHI/Ie Ka4yeCTB MBIIIJICHHS, H€06X0)II/IMBIX g agantTadkii B COBPEMEHHOM
nH(OPMaIIMOHHOM OOIIIECTBE;

* pa3BUTHE UHTEpECa K MATEMaTHIECKOMY TBOPYECTBY M MATEMAaTHYECKUX CIIOCOOHOCTEH.

e B MeTAaNpeIMeTHOM HANPaBJIeHUHU

* (hopMHUPOBAHKE TPEACTABICHUI O MaTeMAaTHKE KaK YacTH OOIIEeYeIOBEUYEeCKOW KYIBTYpHI, O
3HAYUMOCTH MAaTEMATHKH B Pa3BUTHH IMBUIU3AIMU U COBPEMEHHOTO OOIIECTBA;

® pa3sBUTHUC Hpe)ICTaBJ'IeHI/II\/'I O MaTreMaTHKE Kak (1)opMe OIIMCaHHusg W METOAC II03HAHUA
JNEHUCTBUTENFHOCTH, CO3/IaHNE YCIOBHM ISl MPUOOPETEHUS MTEPBOHAYAILHOTO OIBITa MAaTEMATHUYECKOTO
MOJICIIUPOBAHNS,

* dopMUpOBaHHE OOIIMUX CHOCOOOB MHTEJUICKTYIbHON JESATENbHOCTH, XapaKTePHBIX IS
MaTeMaTUKU M SIBISIOMIUXCS OCHOBOW ITO3HABATEIIBHOW KYJIBTYPBI, 3HAYMMOW [IJIsi Pa3IMYHBIX chep
YeJI0BEUECKOU JIEATETbHOCTH.

e B MPeIMETHOM HAIlPaBJICHUU

¢ OBJIAACHHUC MAaTCMATUYCCKMMU 3HAHUAMU U YMCHHIMU, H€O6XO,Z[I/IMI:IMI/I AJI1 TpOAOJIKCHUA



4

oOy4eHHs] B CTapIIeil IIKOJE WM MHBIX OOIeo0pa30BaTEIbHBIX YUPEKICHUAX, U3YUEHUS CMEKHBIX
JTUCLUIUINH, MPUMEHEHHS B TOBCEAHEBHOM KU3HU;

* co3ganue (QyHIaMEHTa JJII MaTEeMaTUYeCKOro pa3BHUTHS, (HOPMUPOBAHHS MEXaHU3MOB
MBIIUICHHUS, XapaKTEPHBIX JJIsI MATEMAaTHUYE€CKOU JIeATeTbHOCTH.

3agaun:

® MPEIOCTaBUTh KAXKJIOMY OOYyYaromeMycsi BOSMOXKHOCTh JIOCTHKEHUS YPOBHS MaTEMaTHYECKHUX
3HaHWH, HEOOXOIMMOTO ISl TaJbHEUIIEH YCIIeIIHON KU3HH B OOIIECTBE,

e o0ecnevynTh KaKIO0TO OOYYaromIerocs pa3BUBAIOIICH HHTEIICKTYAIbHOW NEATEIbHOCTHIO Ha
JIOCTYITHOM ypOBHE, UCIIOJIB3YsI PUCYIIYI0 MaTEMaTHKE KPacoTy M YBJICKATEIbHOCTD,

e oOecreynTh HEOOXOAUMOE CTPAHE YMCIIO BBIMTYCKHHKOB, MaTeMaTHYECKasl MOATOTOBKA KOTOPHIX
JOCTaTOYHA JJIs TPOJOJDKEHHUsI OOpa30BaHUs B PA3IUYHBIX HANPABJICHHSIX W IS MPAKTHYCCKOU
NeSTeIbHOCTH, BKIIIOUYAsl TPEOIaBaHue MaTEeMATHKU, MaTEMaTHYECKHE UCCIIeI0BaHus. paboTy B cdepe
MH(POPMAIIMOHHBIX TEXHOJOTHHA H JIp.

Pabouas mporpamma pa3pa60TaHa Ha OCHOBC CIICAYHOIINX JOKYMCHTOB:

1. Anre6pa. CoopHuK pabouux mporpamm. 7—9 Kiacchl : mocobue Ay yuuTenen oOrieoOpa3oBar.
opranu3zammii / [cocraButens T. A. BypmucrpoBa]. — M. : [Ipocsemenue.

2. Teomerpus. COopuuk pabouux mnporpaMm. 7—9 Kiaccel : mHOocoOMe s yuuTeseil 00meo0pasos.
opraam3anuii / [coct. T. A. Bypmuctposa]. — M. : [IpocBemienue.

VY4eOHO — METOINYECKUNA KOMILIEKT:

. Anrebpa 7 kmacc: yueOHUK Juist obOiieoOpa3oBarenbHbIx yupexaenuit/ FO.H. Makapeiues,
H.I'. Munmiok, K.M. Hemkos, C.b. CyBopoBa, noa penakiueit C.A TensikoBckoro - M. [IpocBemienue.

o Anrebpa 8 kmacc: yuyeOHUK ansi oOmeoOpaszoBarenbHbIX yupesxknenuit/ FO.H. Maxkaperues,
H.I'. Munmrok, K.M. Hemkos, C.b. CyBopoBa, nop penakuueit C.A TensikoBckoro - M. [Ipocsemienue.

o Anrebpa 9 kmacc: yueOHUK Juisi oOmeoOpa3oBarenbHbIX yupexaenui/ FO.H. Makaperues,
H.I". Munmiok, K.M. Hemkos, C.b. CyBopoBa, nop penakmueit C.A TemsikoBckoro - M. [IpocBenienue.

. I'eometpus 7-9 kmaccel: yd4eOHUK i oOmieoOpasoBarenbHbIx opranuzanuit  / JL.C.
AranacsH, B.®. byry3os, C.b. Kagomues. — M.IIpocsemenue.

. JunakThueckre Marepuanbl I TEKYIIero KOHTpoJisa. Aunrebpa. Jlumaktudeckue

MaTepuaibl. 7 Kiacc: yueOHoe mocobue nis obuieoOpasoBarenbHbix opranuszaumid/ JI. Y. 3BaBuy, JI.B.
Ky3znenosa, C.b. CyBopoBa. — M.: IIpocenienue.

. JlugakThueckre Matepuanbl Il TEKYIIero KOHTpoisia. Aunrebpa. Jlumaktudeckue
Marepuaisl. 8 kinacc/B.U. Koxosa, FO.H. Makapsrues, H.I'. Munmtok — M.: TIpocBemienue.

o JlunakTHyeckue MaTepualibl A TeKyIIero KOHTpois. Adnrebpa. Jumaktuueckue
matepuaisl. 9 knacc/, FO.H. Makaperues, H.I'. Mungtok, JI.b. KpaitneBa — M.: IIpocBenienne

. Meroandeckoe mocodue mo reomerpuu. M3yuenue reomerpuu B 7-9 knaccax. [locobue nms
yuureneit/ Atanacsu JI.C., byty3zoB B.®., ['nazkos FO. A. u apyrue —M.: [Ipocemienue.

. Metoanueckoe nmocodue 1o anredpe. Ypoku anredpsl B 7 kiacce: KHUra /i yuurens/ B..
Koxoga, JI.b. KpaiineBa —M.: [IpocBemienue.

. Metoanueckoe nocobue mno anredpe. Ypoku anredpsl B 8 kiacce. [locobue st yunrenei
obmmeoOpa3zoBatenbHbIx opranuzanuii/ B.1. XKoxosa, JI.b. KpaiineBa —M.: [IpocBerenue.

. Meroandeckoe mocobue mo anredpe. Ypoku anredpsl B 9 kiacce. [locoOue nnst yaurenei
obmieoOpa3oBarenbHbIx opranuzanuid/ B.W. XKoxosa, JI.b. KpaiineBa —M.: [Ipocemienue.

B cootBercTBHM ¢ yueOHBIM IIIaHOM U KasieHAapHbIM rpadukoM MBOY «KCOII Ne 2» paGouast
rmporpaMMa paccuMTaHa Ha M3ydeHue 0a30Boro Kypca «Anredpa» B 7 - 9 kiaccax B o0beMe YeThIpex
4acoB B HeJeNto, oOmee koaudecTBo yacoB: 408 (136 yacoB B 7 kiacce , 136 yacoB B 8 kiacce, 136 dacoB
B 9 knacce), a Tak ke 0azoBoro kypca «l'eomerpusi» B 7 - 9 ki1accax B 00beMe JIByX 4acOB B HECIIO,
obmee konumuectBo yacoB: 204 (68 vacoB B 7 kiacce , 68 yacoB B 8 kiacce, 68 yacoB B 9 kiacce)

B npouecce mpoxoxaeHuss mMaTepuanga OCYIIECTBISAECTCS MPOMEXKYTOUYHBIA KOHTPOJIb 3HAHUU U
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YMEHHI B BHJIE€ CaMOCTOSTEIbHBIX, KOHTPOJBHBIX pabOT, TECTUPOBAHUS, MPOEKTOB, (POHTAILHOIO
OIpoca, MAaTEMATHYECKOTO IUKTAHTA, PA0OTHI C KAPTOUYKAMHU, TUAAKTHUECCKUX UTP.

Anrebpa
Knacc | OGliee KOJIUYECTBO YaCOB KOHTPOJIBHBIX
pabort
7 136 10
8 136 10
9 136 3
Wtoro: 408 28
I'eomerpus
Kmacc | O6Iee KOIMYECTBO YacoB KOHTPOJILHBIX
paboT
/ 68 5
8 68 5
9 68 5
Hroro: 204 15

1.INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O
NNPEIMETA

[Tporpamma obecriednBaeT JOCTHKEHHE CICAYIOUINX PE3yIbTaTOB OCBOCHHS 00pa30BaTeIbHON
MIPOrpaMMbI OCHOBHOT'O 00IIIET0 00pa30BaHMUs:

JIMYHOCTHBIC:

1) chopMHPOBAHHOCTH OTBETCTBEHHOT'O OTHOLICHHS K YUSHHUIO, TOTOBHOCTh U CIOCOOHOCTH, 00YJaOIIUXCsI
K CaMOPA3BUTHIO U CaMOOOPa30BaHHIO HA OCHOBE MOTUBAILUH K OOYYEHHIO U [TO3HAHUIO, BBIOOPY
JanbHeHero oopazoBaHus Ha 6a3e OpPUEHTHUPOBKH B MUpe podeccuil 1 MpodhecCHOHATbHBIX
MPENOYTEHNH, 0OCO3HAHHOMY ITOCTPOEHUIO UHANBH1yalIbHOI 00pa30BaTeIbHON TPAEKTOPHUH C YUETOM
yCTOI71‘~IHBBIX ITO3HAaBAaTCJIbHBIX HHTCPECOB,

2) chopMHUPOBAHHOCTH 1IEIOCTHOIO MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOLLECTBEHHOW MPaKTUKU;

3) chopMUPOBAHHOCTH KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOLIIEHUH U COTPYIHUYECTBE CO
CBEpCTHMKAMM, CTapIIMMH U MIIAJIIIUMH, B 00pa30BaTeIbHON, OOIIECTBEHHO MMOJIE3HON yueOHO-
HCCIIEI0BATENbCKOM, TBOPUECKON U IPYTUX BUJIAX JEATEIBHOCTH;

4) YMCHHC ACHO, TOYHO, 'PaMOTHO HU3JIaraTb CBOU MBICJIA B YCTHOﬁ U IHCbMEHHOM peuu, IOHNMAaTh CMBICIT
IIOCTaBJICHHOM 3aa4u, BBICTpauBaThb apryMCHTALlUIO, IPUBOAUTH NPUMEPBI U KOHTPIIPUMCPHEI;

5) peaACTaBJICHHUEC O MaTeMaTHU4eCKOMH HAYKC KaK cq)epe YeJIOBEUECKOM ACATCIIbHOCTH, 00 sTanax eé
pa3BuTH, O €€ 3HAUYUMOCTH JJIs Pa3sBUTHUA HUBUIIN3AlUU,

6) KPUTUYHOCTH MBILIICHHSI, yMEHUE Paclio3HaBaTh JOIMYECKH HEKOPPEKTHbIE BHICKa3bIBAHUS, OTINYATh
TUIIOTE3Y OT (aKTa;

7) KpeaTUBHOCTh MBIIUICHUS, MHUITUATHBA, HAXOJYUBOCTh, AKTUBHOCTh MIPH PEIICHUHU aIreOpanvecKux
3a/1ad4;

8) yMeHHMEe KOHTPOIUPOBATH MPOIECC U PE3YJIbTAT YICOHONW MaTeMaTUYECKOU JeATeTbHOCTH;

9) ciocoOHOCTH K IMOLIMOHAILHOMY BOCIPUSATHIO MaTEMaTHUECKUX 00BEKTOB, 3a/1a4, PEeIIeHUH,
paccyXIeHHUil.



MeTanpeaMeTHbIC:

1) yMeHHe caMOCTOSATENBHO MJIAHUPOBATh aJIbTEPHATUBHBIEC YTH TOCTHIKECHUS 1IeJeil, 0CO3HAHHO
BbIOMpaTh Hanbosee F3PPEeKTUBHBIE CITOCOOBI peIIeHHs YIeOHbIX U MO3HABATEIbHBIX 33/1ad.

2) yMeHHe OCYIIECTBIATH KOHTPOJIb [0 Pe3yIbTaTy U O CIOCO0y ASHCTBHUS Ha yPOBHE MPOU3BOIBHOTO
BHUMAaHHS U BHOCUTH HEOOXOAUMBIE KOPPEKTHBHI;

3) yMeHUe aJIcKBaTHO OIICHUBATH MPABUIBLHOCTh WIH OIIMOOYHOCTD BHITIOMHEHHS Y4eOHOM 3a1a4n, eé
OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC BOBMOKHOCTH €€ PEIICHUs,

4) oco3HaHHOE BIIa/ICHUE JIOTHUECKUMH JICHCTBUAMU OINPEeNICHHs MOHATUH, 00001ICHNS, YCTAHOBICHUS
aHAJIOTMH, KJaccu(UKaMK Ha OCHOBE CAaMOCTOSITENIbHOIO BEIOOpAa OCHOBAaHUH U KPUTEPHUEB, YCTAHOBJICHUS
POIOBUOBBIX CBA3EH;

5) YMCHHUEC yCTaHAaBJIUWBATh IIPUYMHHO-CIICACTBCHHBIC CBA3H; CTPOUTH JIOTHYCCKOC PACCYKACHUC,
YMO3aKIKOUYCHUEC (I/IH,I[YKTI/IBHOC, ACOAYKTUBHOC U 110 aHaJ'IOFI/II/I) M BBIBOJHBI,

6) YMCHHC CO34aBaTh, IPUMCHATL U Hp606pa30BLIBaTI> 3HAKOBO-CUMBOJIMYCCKHEC CPCACTBA, MOACIIN U
CXCMbI AJIA pCIICHUSA y‘IC6HBIX H IIO3HABATCJIbHBIX 3aJa4,

7) yMeHHE OpraHU30BbIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO I€ATEIILHOCTh C YUUTENIEM U
CBEpCTHHKAMM: OTIPENENATh IeNU, pacrpenenenne pyHKIuil 1 posieil y9aCTHUKOB, B3aNMO/ICHCTBHE U
o01ue crnocoObl paboThl; yMeHHe padoTaTh B IPpyIIe: HAXOAUTh 00Iee peleHHe U pa3peraTb KOHQIUKTbI
Ha OCHOBE COIJIACOBAHUS MO3UIUI U ydeTa HHTEPECOB, CIyLIaTh MapTHEPA; (GopMyIHpOBaTh,
apryMEHTUPOBAaTh U OTCTaNBaTh CBOE MHEHMUE;

8) chopMUPOBaHHOCTH YICOHOU U 0OIIETIONH30BATEIILCKON KOMIIETCHTHOCTH B 00JIACTH MCIIOJIb30BAHHUS
MH()OPMAUNOHHO-KOMMYHUKAIMMOHHBIX TexHoJorui (MK T-kommereHTHOCTH);

9) NEpBOHAYAJIBHBIC TPCACTABJICHUS 00 naciax 1 0 METogax Mar€MaTuKH KakK 00 YHUBCPCAJIbHOM A3BIKC
HAayYKHM U TCXHHUKHU, O CPCACTBEC MOJACIIMPOBAHUA SIBIICHHUH U MpOoLCCCOB;

10) ymeHue BUI€Th MaTEMATHUECKYIO 33JJa4y B KOHTEKCTE MPOOJIEMHON CUTYalluu B APYTUX JTUCHUILINHAX,
B OKPY’KAOIIEH )KU3HU;

11) ymeHue HaXoAUTh B PA3IMYHBIX UCTOYHUKAX MH(POPMAIUIO, HEOOXOAUMYIO JJIsl PEelIeHuUs
MaTeMaTHYeCKUX MPoOJieM, U IPECTABIATh €€ B MOHATHOM (popMe; MPUHUMATh pElIeHUE B YCIOBHIX
HEMOJIHOM U N30BITOYHOM, TOUHON M BEPOSATHOCTHON MH(OpMaIuH;

12) YMCHHUC [TOHUMATh U UCIIOJIB30BATH MATEMATUYICCKUEC CPCACTBA HATJIAATHOCTU (pI/ICYHKI/I, YCPTCIKH,
CXCMbI U )Ip) AJI WITFIOCTpaluu, UHTECPHIPCTALIUU, apT'YMEHTAIHUU,

13) ymeHue BBIABUraTh TUIOTE3bI IPU PELICHNH YUeOHBIX 3a]a4 U IOHUMAaTh HEOOXOJUMOCTb X
IIPOBEPKH;

|4) yMeHHEe TPUMEHSITh WHIYKTUBHBIE U JIEIYKTUBHBIE CIIOCOOBI PACCYKICHUMN, BUJETh PA3IMIHbIC
CTpaTeruy peuieHus 3aj1ay;

15) moHMMaHue CYyITHOCTH AITOPUTMHUYECKUX TIPEINMCAHUA U YMEHUE JICCTBOBATh B COOTBETCTBUU C
MPEJI0KEHHBIM aJITOPUTMOM;

16) ymeHue caMoCTOATEIbHO CTaBUTh 1I€JIM, BEIOUPATh U CO3AaBaTh aJrOPUTMBI JUIsl pELIEHUs yUeOHBIX
MaTeMaTHYeCKUX Mpodiem;

17) ymeHue mi1aHupoBaTh U OCYIIECTBIIATH 1€ATEIbHOCTD, HAPABICHHYIO HA pellleHue 3a1a4
HCCIIEIOBATEIILCKOTO XapaKkTepa.

NpeaAMETHDIC:

1) ymenue paboTaTh ¢ MAaTEMaTHYECKUM TEKCTOM (CTPYKTYPHUPOBAaHUE, U3BIICUEHNE HEOOXOAUMOI
nH(pOpMalKn), TOYHO ¥ TPAMOTHO BbIpa)kaTh CBOW MBICIU B YCTHOM U MUCbMEHHOW peuu, MpUMEHSss
MaTEMaTHYECKYI0 TEPMUHOJIOTHIO M CHMBOJIMKY, UCIIOJIb30BaTh Pa3JINYHbIE SI3bIKU MAaTEMATUKHU
(cmoBecHbIN, CUMBOJIHMYECKHH, rpaduuecKkuii), 000CHOBBIBATh CYXKICHHUS, IPOBOJUTH Ki1acCU(UKAIINIO,
JI0Ka3bIBaTh MaTEMATUYECKUE YTBEPKACHNUS;



7

2) BnageHue 6a30BbIM MOHATUHHBIM allapaToM: UMETh MIPEICTABICHUE O YUCIIE, BIIaJICHUE CUMBOJIbHBIM
S3BIKOM aJIreOphl, 3HAHHUE HJIEMEHTAPHBIX (PYHKIMOHATIBHBIX 3aBUCUMOCTEH, (hOpMUpOBaHHE
IPEJCTABICHUN O CTATUCTUUECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MHPE U O Pa3JInYHbIX Coco0ax ux
U3BJIeYEHUs], 00 0COOEHHOCTSIX BBIBOJOB U MPOTHO30B, HOCSIIMX BEPOSATHOCTHBIHN XapakTep;

3) yMeHue BBINOJIHATH alre0panyeckrue mpeodpa3oBaHus pallMOHAIBHBIX BEIPAXKEHUH, IPUMEHSITh UX IS
pelieHrs yueOHbIX MaTeMaTHYEeCKUX 3a/1a4 U 3a/1a4, BOZHUKAIOIIMX B CMEKHBIX YUEOHBIX MPEAMETaX;

4) yMeHHeE M0JIb30BaThC MaTEMaTHUECKUMHU (DOPMYIIaMU U CAMOCTOSITENIBHO COCTaBIIATh (POPMYJIBI
3aBHCHUMOCTEI MEXy BeJIMYMHAMU Ha OCHOBE 0000IIEHNS YaCTHBIX CIy4aeB U SKCIIEPUMEHTA;

5) yMeHue pemaTh JIMHEHHbIE U KBaJIpaTHbIC YPaBHEHUSI U HEPABEHCTBA, a TAK)KE IPUBOIMMBIE K HUM
YpaBHEHHUS, HEPABCHCTBA, CUCTEMBI; TPUMEHSTH rpadUuecKue MPeICTaBICHHS ISl PEIICHUS U
UCCIIEIOBaHMs YpaBHEHHM, HEPABEHCTB, CUCTEM; IIPUMEHSTh MOJTyYECHHbIE YMEHUS Ui PEIlIeHUs 3a1a4 U3
MaTEMaTHKHU, CMEKHBIX IPEIMETOB, TPAKTUKU;

6) oBlazieHNe CUCTEMON (PYHKIMOHAIBHBIX MOHIATUH, (YHKIIHOHATILHBIM SI3bIKOM M CUMBOJIMKOM, yMEHHE
CTPOUTH TpauKH (PYHKIHIA, OMMCHIBATH MX CBOMCTBA, UCTIOIB30BATh (PYHKIMOHAIBHO-TpapHuecKue
[IpeICTaBICHMS JIUIsl ONIMCAHUS U aHaJIN3a MaTEMATUYECKUX 3a/1a4 U pealIbHbIX 3aBUCUMOCTEH;

7) oBllaJieHHE OCHOBHBIMU CIIOCO0AaMU MIPEJICTaBICHUS aHAIN3a CTATUCTUYECKUX JaHHbIX; YMEHHUE PEIIaTh
3aJlauM Ha HaXO0X/IEHUE YaCTOThI U BEPOSITHOCTH CIIy4allHbIX COOBITUH,

8) YMCHHUEC NPUMCHATH U3YUCHHBIC TIOHATHA, PE3YJIbTAaThl U METOALI IPU PCIICHNHU 3a1a4 U3 pa3JINIHbIX
pa3aciioB Kypca, B TOM YHCJIC 3ala4, HE CBOIAIIUXCA K HCITIOCPECACTBEHHOMY ITPUMCEHCHUTO U3BECTHBIX
AJIrOpuTMOB.

7 kjaacc

PauuonanbHbIe YncIa
Y4eHuK HAYYUTCH:
® [IOHUMAaTh OCOOEHHOCTHU JECSITUUHON CHUCTEMBI CUMCIICHUS;
® BJIJICTh MOHATUSIMH, CBSI3aHHBIMHU C JACTMMOCTBIO HATypaIbHBIX YHCE,
e BbIpa)kaTh YKCJa B SKBUBAJIEHTHBIX (popMax, BblOMpas Hanbojiee MOAXOMAIIYI0 B 3aBUCUMOCTH OT
KOHKPETHOM CUTYallWH;
® CpaBHUBATh U YNOPSAJOUYMBATH PALIMOHAIBHBIE YUCIIA;
® BBINOJIHATH BBIYHUCICHUS C PAlMOHAJIbHBIMU YHCIIAMH, COYETasl YCTHbIE€ W MUCHbMEHHBIE MPHEMBbI
BBIUMCJICHUM, TPUMEHEHHE KAJIbKYISITOPA;
® CIOJIb30BATh MOHATHS M YMEHUS, CBS3aHHBIE C MPONOPLHOHAIBHOCTBIO BEJIWYMH, ITPOLEHTAMHU B
XOJIe pEUIeHHMs] MAaTeMaTU4YeCKUX 3a1ad U 3aa4 U3 CMEXKHBIX IPEIMETOB, BBINOIHATh HECIOKHBIE
MPAKTUYECKHUE PACUETHI.
Y4YeHuK NoJy4YuT BO3MOKHOCTD:
e 7) IO3HAKOMUTHCS C MO3UIIMOHHBIMU CUCTEMAMU CUUCIIEHUSI C OCHOBAHUSIMH, OTIMYHBIMU OT 10;
e ) yrnyOuTh U pa3BUTh NPEACTABICHUS O HATYypaJIbHBIX YUCIIaX U CBOMCTBAX JEIUMOCTH;
e 9) HayuuTCs MCHOJIB30BaTh NMPHUEMBI, PAMOHATUZUPYIOLIUE BBIYUCIECHUS, MPUOOPECTH MPUBBIUKY
KOHTPOJIMPOBATh BHIYMCIIEHUS, BBIOUPAs MOAXOAALINI ISl CUTyalllH CIIOCco0.
Auredpanyeckune BbIpasKeHUs
YueHuk HayuuTCs:
e BJAJeTh MOHATUSAMH «TOXKIECTBO», «TOXKJIECTBEHHOE mpeoOpa3oBaHUE», pelarh 3ajayd,
coJiepskaiire OyKBeHHbIE JaHHbIE; padoTaTh ¢ (OpMyliaMu;
®  BBINOJHATH NPEOOPa30BAHUS BEIPAKECHUHN, COIEPIKAIINX CTEIICHN C HaTypalbHBIM IIOKA3aTeIeM;
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® BBINOJHATH TOXXJIECTBEHHBIE IMpPeoOpa3oBaHUs pPALMOHAIBHBIX BBIPAKEHUNH Ha OCHOBE IIPaBUI
e CTBHI HaJl MHOTOYJICHAMH,

®  BBIOJIHATDH Pa3JI0KEHNE MHOTOUJIEHOB HA MHOKUTEIH.

Y4eHuK noy4uT BO3MOKHOCTD:

e 5) Hay4yuTCs BBINOJHATH MHOTOIIATOBBIE MPEOOpPa30OBaHUsl PAIMOHAIBHBIX BBIPAXKCHHM, MpUMEHSS
MIMPOKHI HAOOP CIOCOOOB M MPHUEMOB;

e ) IPUMEHSTH TOKIACCTBEHHBIE MPEOOPA30BAHMS JIsl PELICHUS 331a4 U3 Pa3IMYHbIX Pa3/IeioB Kypca.

YpaBHeHus

Y4eHUK HAYYUTCS:

e pelarh JMHEHHBIE YPaBHEHUA C OJHOW IIEPEMEHHOM, CHCTEMBI JBYX YPAaBHEHUH C JABYMs
MePEMEHHBIMU;

e [IOHMMaTh YPaBHEHHE KaK BaXXHYH) MAaT€MAaTHYECKYH0 MOJENb JUIsl OINHUCAHUS U HU3Y4YCHUs
pa3sHOOOpa3HBIX PeaJbHBIX CUTYAIU, PeIIaTh TEKCTOBBIC 33/1a4H ANreOpanyecKuM METOI0M;

® [PUMEHATH rpapuuecKue MpeICTaBICHUs IS UCCIeI0OBAaHUsl ypaBHEHUI, HCCIeIOBaHUE U PEIlIeHUe
CHUCTEM YpaBHEHUH C IBYMs IEPEMEHHBIMH.

Y4YeHuK noJy4uT BO3MOKHOCTD:

e 4) oBianeTh CHEHHANBHBIMU MPHEMAaMH pEIICHUS YpaBHEHUN M CHUCTEM YPaBHEHMIi; YBEPEHHO
NPUMEHATh almnapaT YpPaBHEHUW; YBEPEHHO MPUMEHATH ammnapaT YpPaBHEHUM [UIsl pelIeHUs
pa3HooOpa3HbIX 3a7a4 U3 MaTEMAaTUKHU, CMEXHBIX IPEIMETOB, IPAKTUKH;

e 5) mpumeHsATh TrpaduvecKue MPEeACTaBICHUS Js HCCIEAOBaHUS YpaBHEHUMU, CHCTEM YypaBHEHUH,
coJiepKalux OyKBeHHbIE KOO PUITUSHTHI.

DyHKUMSA

Y4YeHUK HAy4YuTCH:

® T[IOHMMaTh W WCHOJB30BaTh (YHKIMOHAJIBHBIE TOHSATHUS M S3bIK (TEPMHUHBI, CHUMBOJUYECKUE
0003HauCHHUS ),

® CTPOUTH rpadUKu NEMEHTAPHBIX (YHKIIHMI; UCCIIEOBATh CBOWCTBA YUCIOBBIX (DYHKIIMI Ha OCHOBE
W3YYEHHUS TOBEACHUS UX TPapUKOB;

e T[OHMMaTh (YHKIUIO KaK Ba)KHEHIIYI0 MaTEeMaTHUECKyl0 MOJENb Il ONHCAHMsI IPOLECCOB U
SIBIIGHUN OKPYXKAIOIIET0 MUPa, MPUMEHATh (PYHKIIMOHAIBHBIN S3bIK IS OMUCAHUS U UCCIIEIOBAaHUS
3aBUCUMOCTEHN MeXIy (PU3NUECKMMH BETMUMHAMHU.

Y4YeHHUK MOJIy4YUT BO3MOKHOCTh HAYYHTHCH:

e 4) NpOBOAWUTH HCCIIEAOBAHMS, CBS3aHHBIE C H3YYEHHUEM CBOMCTB (YHKIMM, B TOM YHCIE C
WCIIOIb30BAaHUEM KOMITBIOTEPA; HA OCHOBE TpadUKOB H3yYEHHBIX (QYHKIHUA CTPOUTH Oojee
CIIOHBIE TpaduKu (KyCOUHO-3aJaHHBIC, C «BBIKOJIIOTHIMU)» TOUKAMH U T.11.);

e 5) wucrnonb3oBaTh (YHKIMOHAJIBHBIE MPEJICTaBICHUs W CBOMCTBA (YHKUMN A pelieHus
MaTeMaTHUYeCKUX 3ajlad U3 pa3jIMuHbIX pa3/ieoB Kypca.

«HarasiiHas reomeTpus»
Y4eHuK HAy4YHTCH:

¢ pacCio3HaBaTh Ha YCPTECIKaAX, pUCYHKAX, MOJCIIAAX U B OKPYKArOIEM MHUPEC IJIOCKHUE U
MIPOCTPAHCTBEHHbIE TeOMETpHUecKHe (pUrypsl (Touka, Ipsmasi, OTPE30K, JIy4, yroJl, TPeyTroJIbHUK,
OKPY>KHOCTb, 11ap, cepa, napanenenunes, nupaMmuaa u ap.);

® pacrno3HaBaTb BUABI YIJI0B, BUABI TPEYT'OJIBHUKOB;

®  ONpEeNeNsITh [0 YepTeKy PUryphl €€ mapaMmeTpsl (AJIMHA OTpe3Ka, TpajycHasl Mepa yria, SJIEMEHTHI
TpPEeYrojbHUKa, IEPUMETpP TPEYrOJIbHUKA U T.1.);

® pacmo3HaBaTh Pa3BEPTKHU KyOa, MPSIMOYTOJIbHOTO MapajulesenuIesia, MpaBuIbHOW MUpaMuIbl,
LUJIMHIPA U KOHYCA;

Y4YeHUK MoJIy4YUT BO3MOKHOCTD:

® HCITOJIB30BATh NMPHOOPETEHHBIC 3HAHUS U YMEHUS B TPAKTHIECCKOMN JCSITEITLHOCTH U TIOBCETHEBHOM
KU3HU JJISL:

e yriuyOJeHHS U Pa3BUTHS NIPEJCTABICHUN O TNIOCKUX U MTPOCTPAHCTBEHHBIX T€OMETPUUICCKUX
¢durypax (Touka, mpsimMasi, OTPE30K, JIyd, yroJ, TPEYyroJIbHUK, OKPY>KHOCTB, I1ap, cdepa,
napajuieJenunes, npusma u Jip.);

® [PUMEHEHUS MOHATHUS Pa3BePTKU JUISI BHITOJHEHUS MPAKTUYECKUX PACUETOB.



«I'eomeTpuuyeckue Gpurypon
Yd4eHHK HAy4YuTCH:
® II0JIB30BATHCA A3BIKOM I'€OMETPHH JUIs OIIMCAHMS ITPEIMETOB OKPY’KAIOIIEro MUPA U UX B3aUMHOTO
PacIoI0KEHUS;
® pacno3HaBaTh U M300pakaTh Ha YEPTEKaX U PUCYHKAX TEOMETpUUECKUEe (PUTYPBI U X
KOH(UTypaiuu;
® HAXOJAUTh 3HAYCHMs JUIMH JIMHEWHBIX 3JIEMEHTOB (DUT'Yp U UX OTHOLLEHMSI, TPAlyCHYIO MEPY YIJIOB

ot 0 o 180° , IPUMEHSIS ONIPEJICIICHHSI, CBOMCTBA U MIPU3HAKU (DUTYDP U UX DIIEMEHTOB,
oTHoIeHus puryp (paBeHCTBO, CpPaBHEHUE);
e pemiaTth 33Ja4d Ha J0KA3aTeIbCTBO, OMHUPAsCh HA H3yUYEHHBIC CBOMCTBA (PUTYp M OTHOIICHUHN MEXKTY
HUMU ¥ IPUMEHSST U3YYCHHBIC METO/IbI JIOKA3aTeIIbCTB;
e pemiath NPOCTEUIIHE 3a7a4H Ha TIOCTPOCHUE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI TIOCTPOCHUS C
MTOMOIIIBIO ITUPKYJIS U JINHEHKW,
® pemarh NPOCTEHINNE TUTAHUMETPHYECKUE 33]]a49H B IPOCTPAHCTBE;
Y4YeHUK MoJy4YuT BO3MOKHOCTD
®  UCIOJIB30BaTh MPUOOPETCHHBIC 3HAHUS M YMCHUS B IIPAKTUYECKOU JESITEILHOCTH U TIOBCEIHEBHOM
KU3HU JJIS:
®  OBJIQJICHUS METOJIaMU PEIICHUS 3a/1a4 HA BBIYMCIICHUS U JIOKA3aTEeIbCTBA: METOJOM OT IPOTUBHOTO,
METOIOM 1epebopa BapUAHTOB;
e PUOOPETECHHUS OMbBITA MPUMEHEHUS AreOpandecKoro anmnapara npy PeIeHUU TeOMETPUUSCKUX
3ajad;
®  OBJIQJICHUS TPAJUIIMOHHON CXEMOM PEUICHHUS 3a1a4 Ha IOCTPOCHHE C MIOMOIIBIO IIUPKYIISI U
JMHEWKH: aHAITU3, IIOCTPOCHUE, T0KA3aTEIbCTBO U UCCIICIOBAHKE;
e PUOOPETECHHUS OTBITA UCCIIEIOBAHUS CBOMCTB INIAHUMETPUICCKUX (PUTYpP C ITOMOIIBIO
KOMITBFOTEPHBIX IIPOTPAMM.
«A3MepeHne reoMeTPHYECKUX BeJTHIHH)
Y4YeHUuK HAYYHuTCS:
® ICIIOJIb30BAaTh CBOMCTBA U3MEPEHHUS UIMH U YTIIOB IIPU PEIICHUH 3a7a4 Ha HAXOXKIECHUE JITTHHBI
OTpe3Ka U TPagyCHON MepHI yria,
®  BBIYHCIATH JJIMHBI TUHEHHBIX 2JICMEHTOB TPEYTOJIbHUKA U UX YTIIBI,
®  BBIYHCISATH IEPUMETPHI TPEYTOIHHHUKOB;
e pemiaTth 33Ja4M Ha JOKA3aTeIbCTBO C UCMOJIB30BaHUEM MTPU3HAKOB PABEHCTBA TPEYTOJILHUKOB U
MPU3HAKOB MapajlieIbHOCTH MPSIMBIX;
e pemarh NPAKTHYCCKHUE 33]]a4H, CBSI3aHHBIC C HAXOKICHIUEM IeOMETPHUSCKHUX BEITMYUH (HCITOJIB3YS
MIPY HEOOXOIMMOCTH CITPABOYHUKHU U TEXHUYICCKUE CPEJICTBA);
YuyeHHUK MoJIyYuT BO3MOKHOCTH
®  HCITOJIB30BATh MPHOOPETEHHBIC 3HAHUS U YMEHUS B TPAKTUICCKOMN JACSITEILHOCTH U TIOBCETHEBHOM
KU3HU JJIS:
®  BBIYHCIIECHUS TPAAYCHBIX MEp YIJIOB TPEYTOJIbHHUKA U IEPUMETPOB TPEYTOJILHUKOB;
® pUOOPETEeHHUs OMbITA MPUMEHEHUS alreOpandecKoro anmapara mpy peleHruy 3aaad Ha
BBIYHCIICHHE.

8 knace
JJieMeHThI TEOPUHM MHOKECTB M MaTeMaTH4YeCKOM JIOTHKH
YdeHuk Hay4duTcst
e omnepupoBaTth Ha 6A30BOM YpOBHE MOHSATHUSMHU: MHOXKECTBO, DJIEMEHT MHOKECTBA, MOJMHOXKECTBO,
MIPUHAJIE)KHOCTD;
® HaAXOJUTh NEpeceueHue, 00beTNHEHHE, TOMHOKECTBO B MMPOCTEHIIINX CUTYAITUSIX.
Y4eHUK M0JIyYUT BO3MOKHOCTH
®  ONpeAesATh NPUHAUICKHOCTD 3JIEMEHTa MHOXKECTBY, 00bEANHEHHIO U MIEPECEUEHHIO MHOMKECTB;
®  3a]aBaThb MHO)KECTBO C ITOMOILBIO IEPEUNCIICHUS SJIEMEHTOB, CIOBECHOTO OITMCAHNS.

Yucna
Y4eHnk HAY4YHTCS:
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OnepupoBatb Ha 0a30BOM YpOBHE TMOHATUSAMHU: pPALUOHAIBHOE YHUCIO, apUPMETHUYECKUn
KBaJIpaTHbI KOPEHbD;

OIICHUBATh 3HAUYCHUC KBAAPATHOI'O KOPHS U3 MOJOKUTCIBHOI'O HCJIOr0 YMucia,

pacros3HaBaTh palMOHAILHBIE U HPPALIMOHAIBLHBIE YUCIIA,

CpaBHHUBAThH YHKCJia
YuyeHuk MOJIYYMT BO3MOKHOCTD:

OIEePUPOBATH TOHATHUSAMHU: MHOXKECTBO HATypPaIbHBIX YMCEII, MHOXKECTBO IICJIBIX YHCEJI, MHOXKECTBO
paL[I/IOHaJIBHbIX YHUCCII, I/IppaI_II/IOHaJIBHOC quciio, KBaI[paTHBIfI KOpeHB, MHO>KECTBO I[eﬁCTBHTeHBHBIX
YHCell, TeOMETPUYCCKash UHTEPIIPETALMS HATypPaIbHBIX, LEIBIX, PAllMOHATBHBIX, JEeHCTBUTEIBHBIX
YHCET,
MIOHUMATh U OOBSACHATH CMBICIT TO3UITMOHHOM 3alMCH HATYypPaIbHOTO YHCIIA;
BBINTOJIHATH BBIYMCIICHUA, B TOM YHCJIC C UCIIOJIb30BaHUCM HpI/IeMOB paHI/IOHaHBHBIX BLI'-H/ICJ'IGHI/II\/JI;
BBITIOJIHATH OKPYTJICHHE PAllMOHATBHBIX YUCEII C 3aJaHHONH TOYHOCTBIO;
CPaBHHMBATh PAIlMOHATILHBIC U MPPAIIMOHATIBHBIC YHCIIA,;
HpeI[CTaBJISITB pa].[I/IOHaJILHOC YUCJIO B BHJIC I[eCSITPI‘-IHOﬁ I[pO6I/I.

Y4YeHHNK MOJIYYHT BO3MOKHOCTD:

ToxnecTBeHHBIE MPE0OPA30BAHUA
Y4eHuK HAYYHTCHA

UCIOJIE30BaTh ()OPMYIIBI COKPAILIEHHOTO YMHOXKEHUS (KBaJpaT CyMMBI, KBaJIpaT pPa3HOCTH, PA3HOCTb
KBaJIPaTOB) JJI YIPOIIECHUS BIYUCICHUI 3HAYCHUI BBIPAKECHUI;

BBIMIOJHATh HECIOKHBIE MpeoOpa3oBaHus JAPOOHO-IMHEHHBIX BBIPAKEHHM U BBIPAKEHUH C
KBaJpaTHBIMU KOPHSIMHU

Y4yenuk IMOJYYMT BO3MOKHOCTD

ONCpUPOBATH MOHATHAMU CTCIICHU C HATypPaJbHBIM IMOKA3aTCJIEM, CTCIICHU C LECJIbIM OTPULATCIIbHBIM
nokKazareseM;

BBITIOJIHATH Hp606pa30BaHI/I$I ICJIbIX BBIpa)KeHPIﬁI HeﬁCTBHﬂ C OIHOYJICHAMHN (CJIO)KCHI/IC, BbIYUTAHUC,
YMHOXKEHUE), ISUCTBHSI C MHOTOWICHAMH (CJIOKCHHE, BBIMUTAHUE, YMHOXKEHUE);

pacKiIagblBaTb HA MHOXKHUTCIIN KBaI[paTHBIfI TPEXUICH,

BBITMIOJHATH MpeoOpa3oBaHusl IPOOHO-pAIIMOHATBHBIX BBIPAKEHUH: COKpallleHHe OpoOeid, mpuBeneHne
anreOpanveckux JIpoler K o0IeMy 3HaAMEHATEeI0, CJI0KEHUE, YMHOXKEHUE, JIeTICHUE allreOpandecKux
npobeii, Bo3BeneHue anreOpandeckoil 1poOu B HATYPabHYIO U LIETYI0 OTPUIATEIbHYIO CTENICHb;
BBITNOJIHATH Npeo0pa3oBaHusl BIPAXKEHUN, COJEPKAIMX KBaIpaTHbIE KOPHU;

BBIJICTISITH KBAJPaT CyMMBI HJIM Pa3HOCTH JABYWICHA B BBIPAXKECHHIX, COJIEPKAIINX KBaJIpaTHBIE KOPHHU;
BBITIOJTHATH MPe0o0pa30oBaHus BRIPAKECHUN, COJCPIKAIIUX MOTYJIb.

YpaBHeHUsI M HEPaBEHCTBA
Y4yeHuk HAYYHTCHA

pemaTh KBajJipaTHbIE ypaBHEHUS 10 (hopMyIie KOpHEH KBaApaTHOTO YpaBHEHMUS;
pelaTh YuciaoBble U OyKBEHHbIC HEPABEHCTBA.

YuyeHuk MOJIYYMT BO3MOKHOCTD

ONEePUPOBATh TIOHATHSIMH: YpaBHCHHE, HEPABCHCTBO, KOPECHb YPAaBHEHUS, PEIICHUEC HEPABECHCTBA,
pPaBHOCUJIbHBIE ypaBHEHHUA, 00JacTh OMpENENeHNUs] YpaBHEHUs (HEPABEHCTBA, CUCTEMbl YpaBHEHUM
WA HEPABCHCTB);

peuiaTb JIMHEHHbBIE YpaBHCHHA U YpaBHCHHA, CBOJUMBIC K JIMHEWHBIM C IIOMOIIIBIO TOXKIACCTBCHHBIX
npeoOpa3oBaHuii;

pe€uiate KBaApPaTHBIC YpPaBHCHHUA W YpPaBHCHHA, CBOJAUMBIC K KBaJApaTHbBIM C IIOMOIIBIO
TOKJIECTBEHHBIX MTPE0Opa30BaHuii; peliaTh ypaBHEHHUS BHIa X' = a |

peliaTh ypaBHEHHS CIIOCOOOM Pa3IoKEHUS Ha MHOXKHTEIH U 3aMEHbI TEPEMEHHOM;

pelaTh HECJIOKHBIC KBaJpaTHbIC YPABHEHUS C TAPaMETPOM.

DOyHKIUH
Y4eHuK HAYYHTCH

HaXOAUThb 3HAYCHUC (pYHI(L[I/II/I 110 3aIaHHOMY 3HAYCHUIO apTYMCHTA,
HaxXOJUThb 3HAYCHUEC apryMCHTa 110 3aJaHHOMY 3HAUYCHUIO (I)YHKHI/II/I B HCCJIOXKHBIX CUTyalUAX,
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OINpeNeNATh MOJO0XKEHNE TOYKM IO €€ KOOpAMHATaM, KOOPAWHAThI TOUKU IO €€ IOJOXKEHHI0 Ha
KOOPAMHATHOW IUIOCKOCTH;

CTPOUTH rpaduK JUHEHHON (QYHKIINH,

NpOBEpATh, SBISETCA JIM JaHHBIM rpaduk rpaduxkom 3amaHHOM  QyHKIUM  (0OpaTHOM
IPONOPLUHUOHATIBHOCTH);  ONpPENeNsATh MPUOIMKEHHbIE 3HAYCHHUsI KOOPJMHAT TOYKU IIEpEeCcCeyeHMs
rpaduKoB QYHKIH;

Yyenuk IMOJIYYMT BO3MOKHOCTD

ONIEpPUPOBATH MOHATUAMH: (YHKIHMOHAJIBHAS 3aBHCUMOCTh, (DYHKIHMA, TpaduK (QYHKIHH, CHOCOOBI
3agaHus QYyHKIUH, aprTyMEHT U 3Ha4eHue (QYHKIMH, 00JacTh ONpeNesICHHsS 1 MHO)KECTBO 3HAYCHUH
¢yHKUMM, HyTd  (QYHKIWMH, [POMEXYTKH  3HAKOMOCTOSHCTBA, MOHOTOHHOCTh  (DYHKLUH,

k 3
YETHOCTh/HEYETHOCTh PYHKIIMU BUJA: YV = a + V= Vx,y = Vx, y = |x|

CTPOUTH TpapUKH JTUHEHHOU, KBAAPATUYHON (YHKIUH, 00paTHONW MPOMOPLUUOHATIBHOCTH, (PYHKIIUU
BUJA: Ha IpUMepe KBAaAPaTUYHOM (YHKIMM, MCHONb30BaTh IpeoOpa3oBaHus rpaduka (QpyHKIUH
y=f(x) w1 mocrpoenus rpaduxos Gpyukuuit y = af (kx + b) + c;

COCTABJIATh YPABHEHUS MPsIMOM IO 3aJaHHBIM YCIOBHMSIM: IpPOXOASIIEH dYepe3 JBE TOYKH C
3aIaHHBIMH KOOpAMHATaMU, IPOXOISAIIEH Yepe3 TaHHYIO TOUKY U apajuleIbHONW JaHHOU MPSMON;
ucclieoBaTh (PYHKIUIO 10 ee rpaduKy;

HaXO/JWTh MHOXXECTBO 3HAYCHWH, HYJIH, NPOMEKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH
KBaJpaTUYHON (QyHKIIMH;

OTIEPHPOBATH TOHSATHSIMHU: TOCIEIOBATEIBHOCTD, apupMeTHdecKass MPOrpeccusi, reoMeTpudecKast
nporpeccusi; pelaTh 3a1a4i Ha apuPpMETUYECKYI0 U T€OMETPUUECKYI0 IPOrPECCHIO.

TekcToBbIE 321241
Y4eHuk Hay4YHTCH

CTPOUTH MOJEJb YCJIOBUSA 3a7aud (B BUJIE TAOJMUIbI, CXEMbI, PUCYHKA WJIM YPAaBHEHHUs), B KOTOpPOM
JIaHbI 3HAYEHUS JBYX U3 TPEX B3aMMOCBSI3AHHBIX BEJIMYHH, C LIEJIbIO IIOMCKA PELICHUS 3a/1a4H;
OCYIIECTBIISITH CIIOCOO MOMCKA PEIICHUs 3a7aud, B KOTOPOM PACCY>KICHHE CTPOHUTCS OT YCIOBUS K
TpeOOBaHUIO WM OT TPEOOBAHUS K YCIOBHIO;

3HaTh pa3anyuue CKOpOoCcTel 00bEKTa B CTOAUYEH BOJIE, IPOTUB TEUEHHS U 110 TEUCHUIO PEKH;

pewmiath 3aJa4d pa3HbIX THUIOB (Ha paboTy, HAa TOKYNKH, Ha JABIM)KEHHE), CBS3BIBAIOIIUX TPHU
BEJIMYUHBI,

BBIJICJIATH 3TH BEJIMYNHBI M1 OTHOLICHUS MEXIY HUMH;

Yuyenuk MOJIYYMT BO3MOKHOCTD

peliaTh IPOCThIE U CIIOXKHBIE 33/1a4U Pa3HBIX THUIIOB, a TAKXKE 33Ja4d TOBBIIIICHHON TPYIHOCTH;
MOJIETTUPOBATh PACCYKIEHUS MPU TTOUCKE PEIICHHUS 33]1a4 ¢ TIOMOIIBIO Tpad-CXeMBbI;

BBIJIEJISITh 3TAIbI PEIICHUS 33a41 U COACPKAHNE KAK]IOTO HTarna;

yMeThb BBIOMpATh ONTHMAJbHBIA METOJ peUIeHHs 3aJadyd M OCO3HaBaTh BBIOOp METOA,
paccMaTpuBaTh pa3IMYHbIE METObI, HAXOIUTh Pa3HbIE PEIICHUS 3a7a41, €CITH BO3MOXKHO;
aHAJIM3UPOBATh 3aTPYAHEHUS TPU DPELICHUM 337ad; BBHIIOIHATH pPA3NUYHBIE MPEeoOpazoBaHUs
MIpeITIOKEHHOM 3a/1a4M, KOHCTPYHUPOBATh HOBBIE 33]]a4d U3 JaHHOW, B TOM YHCIIE OOpaTHBHIE;
WHTEPIPETHUPOBATh BBIYUCIUTEIBHBIE PE3YNbTaThl B 3ajaue, MCCIEIOBATh MOJYyUYEHHOE peIIeHUE
3a/1aud; aHaJW3UPOBATh BCEBO3MOXKHBIC CHUTYaIlMHd B3aUMHOTO PACIOJIOKECHHS JABYX OOBEKTOB M
M3MEHEHUE UX XAPAKTEPUCTUK IPU COBMECTHOM JBHXXEHHH (CKOPOCTh, BPEMS, PACCTOSHHUE) MPHU
peleHnuu 3amad Ha JBWOKEHHWE JBYX OOBEKTOB KakK B OJHOM, TaK W B TIPOTHUBOIIOJIOXKHBIX
HaIpaBJICHUSX;

HCCTIE0BATh BCEBO3MOXKHBIC CUTYAIIMU MPU PEIICHUH 3a/1ad Ha JIBIXKCHHE TI0 PEeKe, paccMaTpuBaTh
pa3HbIe CHCTEMBI OTCUETA;

pemars pa3HOOOpa3HbIe 3a/layll «HAa YacTH», pelaTh U OOOCHOBBIBATH CBOE PEIICHHE 3a/1ad
(BBIOENATh MATEeMATHUECKYI0 OCHOBY) Ha HAXOXJICHHE YacTH YWCIA U YUCIA IO €ro 4YacTH Ha
OCHOBE KOHKPETHOTO CMBIC/Ia IpoOHW; pemaTh 3aJadd Ha TPOILECHTH, B TOM YHCIE, CIOXKHBIE
MIPOLIEHTHI ¢ OOOCHOBAaHUEM, MCTOJB3Ys Pa3HbIe CIIOCOOBI, pelIaTh JOTHYECKHE 3a7aud Pa3HbIMH
croco0aMu, B TOM YHCIIe, C IBYMsI OJIOKaMHU U ¢ TpeMsi OJIOKaMH JTAHHBIX C TIOMOIIIBIO TAOJIHIT,
pemaTth 3a/1a4u 0 KOMOWHATOPUKE U TEOPUU BEPOSITHOCTEH HA OCHOBE MCITOJIb30BAHUS HU3yYEHHBIX
METOJIOB M 0OOCHOBBIBATH PEIICHUE; pPEelIaTh HECIOXKHBIC 33]]a4l [0 MATEMAaTUIECKON CTAaTHCTHUKE,
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® OBJaJETh OCHOBHBIMH METOJAMM PEIICHUS CIOKETHBIX 3ajad: apupMeTHUECKHil, anredpanyecKui,
nepe0op BapuaHTOB, FEOMETPUYECKUM, rpauueckuii, MPUMEHITh UX B HOBBIX [0 CPaBHEHHUIO C
W3YYCHHBIMU CHTYAIIHIX

CraTucTHKA M TeOpHs BEPOSITHOCTEH
Y4eHUK HAYYUTCH

® OILICHUBATh BEPOATHOCTH COOBITHSA B POCTEHIINX CITy4asiX;

® UMEThb IIPEJICTABICHHUE O POJIM 3aKOHA OOJIBILINX YUCEN B MACCOBBIX SIBICHUAX
Y4eHuK noy4uT BO3MOKHOCTD

® OIEpPUPOBATH MOHATUSAMH: CTOJIOYATBIE M KPYroBbIE AMArpamMMbl, TaOJIMIbl JAHHBIX, CpEIHEE
apugmeTHyecKoe, MeruaHa, HauOoJbllee 1 HaMMEHblee 3Ha4YeHNs BBIOOPKHU, pa3Max BbIOOPKH, AUCHIEPCHS
U CTaHJIapTHOE OTKJIOHEHHUE, CllydyaliHas U3MEHYMBOCTD;

e u3BJIEKaTh HH(OPMALNIO, IPEACTABICHHYIO B TaOJIMIIAX, HA IUarpaMMax, rpapukax;

®  COCTaBJIATH TAOJIULBI, CTPOUTH AUArPaMMbI U I'paMKU Ha OCHOBE JaHHBIX;

® ONEpPHPOBATH MOHATHAMHU: (PAKTOPHAI YNCIIA, TIEPECTAHOBKH U COYETAaHUs, TpeyroabHUK Ilackans;

® [IPUMEHATH NPABUJIO IPOU3BEIEHUS IPU PEILIEHUU KOMOMHATOPHBIX 3ajay;

® ONepUpoBaTh MOHITUSIMU: CIIYYalHBI OIBIT, CIydyalHbIM BbHIOOP, HCHBITAHUE, AJIEMEHTapHOE
ciy4aiiHOe COOBITHE (MCXO[T), KIACCUYECKOE OMPEIeTICHUE BEPOSTHOCTH CIIY4allHOTO COOBITHSA, ONepalun
Ha/1 CIIy4aifHbIMU COOBITHSIMU;

® TIPEICTaBIATh HH(POPMAIHIO C TIOMOIIBIO KPYTroB Ditniepa;

e pemiarh 3aJa4d Ha BBIYHMCIEHUE BEPOSTHOCTU C IMOJCYETOM KOJIMYECTBA BAPHUAHTOB C IOMOIIIbIO
KOMOMHATOPHKH.

I'eomeTpuueckue purypsi
Y4eHuK HAy4YuTCH:

e  TI0JB30BATHCS SI3bIKOM T'€OMETPUU JUIsl ONUCAHUS MPEIMETOB OKPYKAIOIIEr0 MUpa U UX B3aUMHOIO
pacIoyioKeHus;

* pacro3HaBaTh U M300pakaTh Ha YEPTEKaX U PUCYHKAX TeOMEeTpuIeckrue GUTYpHl U MX KOHPHUTYpaILINH;

* HaXOJUTh 3HAYCHMS JUIMH JUHEHHBIX 3JIEMEHTOB (PUIyp U UX OTHOIIEHUS, IPaLyCHYIO Mepy yrioB oT 0
no 180°, mpuMeHss onpeaeneHus, CBOMCTBAa U MPU3HAKU QUTYP U UX DJIEMEHTOB, OTHOLIEHUS (QUTYD
(paBeHCTBO, 1TO00HE, CHMMETPUH);

* ONEepUpPOBATh C HAYAIBHBIMH MOHATUSMH TPUTOHOMETPHH U BBHITIOJIHATH 3JIEMEHTapHBIC OTEepaluy Hal
(GYHKLIHSAMU YTJIOB;

* pemaTth 3aJaud Ha J0Ka3aTelIbCTBO, OMHUPAsCh Ha M3YYEHHBIE CBOMCTBA (UIyp M OTHOLICHUH MeEXIy
HUMHU

* peuaTh HECIIOKHBIE 33/1a4U HA TOCTPOCHUE, TPUMEHSISI OCHOBHBIE aJITOPUTMbI IOCTPOEHUS C TOMOLIBIO
LUPKYJIS U JINHEHKY;

Y4YeHuK noJy4YuT BO3MOKHOCTD:

* OBJIAJICTh METOAAMU PELICHHUS 3a7ay Ha BEIYUCIIECHHS U JOKA3aTeIbCTBA: METOJIOM MOJ100uS;

* IpUOOpPECTH ONBIT MPUMEHEHHS alreOpanvyeckoro M TPUTOHOMETPUYECKOro ammapara IMpU pelieHUuU
reOMEeTPUUECKUX 3a]1a4;

* OBJIAJIETh TPAAMIIMOHHOW CXEMOH pelIeHMs 3aJady Ha MOCTPOEHUE C MOMOUIbI0 IHUPKYIS U JIMHEUKH:
aHaJIN3, IOCTPOEHHE, AOKA3ATEIbCTBO U UCCIIEI0OBAHMUE;

* HAy4UTCS pelaTh 3a7jaun Ha MOCTPOEHUE METOJ0OM T€OMETPUUYECKUX MECT TOUEK U METOOM 0100Us;

* MPHOOPECTH OMBIT HMCCIEJOBAHUS CBOWCTB IUIAHUMETPHUECKUX (UTYp € MOMOIIBIO KOMIBIOTEPHBIX
IPOTPaMM.

I/I3Mepe1me reOMETPUYCCKUX BEJITUYHH

Y4eHHK HAy4YuTCH:

* ICOJb30BAaTh CBOMCTBA HN3MCPCHUSA OJIVH, rmomaﬂeﬁ 1 YI'JIOB IPH PEIICHUHU 3a1a4 Ha HAXOXKJACHUC TJIMHBI
OTpE3Ka, JUIMHBI OKPYKHOCTH, JJIMHBI 1YTH OKPYKHOCTH, IPAJyCHOM MEPHI yIIia;

* BBIYMCIIATDH JUIMHBI JIMHEHHBIX 3JIEMEHTOB (PUTYyp M MX YIJIbl, UCIOIb3YsI (GOPMYIBI JUIMHBI OKPYKHOCTH U
JUIMHBI IYTU OKPY>KHOCTH, (pOpMYJIBI TUIOIIAzeH huryp;

* BBIUUCIIATH IUIOIIAMU TPEYTOJIBHUKOB, MPAMOYTOJBHUKOB, MapajlIeIOrPaMMOB, TPAICLH; ® BBIYUCIATH
JUIMHY OKPYKHOCTH, JJIMHY OYT'H OKPY>KHOCTH;
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* pemath 3aJaud Ha J0Ka3aTelbCTBO C HCIOJb30BaHHEM (OPMYI JJIWHBI OKPYXHOCTH U JJUHBI AYTU
OKpYKHOCTH, (popmyn ruromaaeit puryp;

* peliaTh MPaKTHUYECKHE 3a7aud, CBSI3aHHBIE C HAXOXKJIEHUEM IeOMETPHUYECKHX BEIMYMH (HMCIONb3Yysd MpU
HEOOXOAMMOCTH CIIPABOYHUKU U TEXHUUYECKUE CPE/ICTBA).

Y4YeHuK NoJy4YuT BO3MOKHOCTD:

* BBIYMCIIATH IJIOUIATU (UTYp, COCTABICHHBIX U3 JABYX WM OoJiee MPSMOYTOJbHUKOB, MMapalieIorpPaMMOB,
TPEYrOJIbHUKOB, KPYTra U CEKTOpa;

*  BBUMCIATH  IUIOHIAJM  MHOIOYTOJIbHUKOB,  MCIOJb3ys ~ OTHOIIEHHWS  pPaBHOBEIMKOCTH U
PaBHOCOCTABJICHHOCTH;

* IPUOOPECTH ONBIT IPUMEHEHHUS ANreOpanyecKoro U TPUrOHOMETPUUYECKOTO anmapaTa npu peuieHuy 3a1a4
Ha BBIYUCIICHUE TUIONIA/Ieli MHOTOYTOJIbHUKOB.

9 kJace
JleiicTBUTEILHBIE YN CJIA
BbInyCKHUK HAY4YUTCSH:
WCII0JIb30BaTh HaYaIbHBIC MPEACTABICHUS O MHOYKECTBE JIEHCTBUTEIBLHBIX YHCE;
OTIepUPOBATH MOHATHUEM KBAJAPATHOTO KOPHS, TPUMEHSTH €r0 B BBIYUCICHUSX.
BrINyCKHHUK TTOJIYYUT BO3MOXKHOCTb:
Pa3BUTH MPEJICTABICHNE O YHUCIIE U YUCIOBBIX CUCTEMAX OT HATYPAIbHBIX /10 ICUCTBUTEIBHBIX YMCEN;
0 POJIM BHIYUCIICHUH B IIPAKTUKE
®  pa3BUTh M YIIYOUTh 3HAHHUS O ACCATUYHOM 3amMUCH JEHCTBUTENBHBIX 4uCEN (MEPUOIUYECKUE H
HETIePUOINYCCKHUE IPOOH).
HN3mepenusi, npudInKeHus1, OLEHKH
BreInyCKHUK Hay4YuTCH:
®  UCIOJIb30BATh B XOJI€ PEUICHUS 3a]a4 dJIEMEHTApPHBIC MIPEACTABICHUS, CBSI3aHHBIC C MPUOTMKEHHBIMU
3HAYCHHUSIMU BEJTUYMH.
e  BBIIYCKHUK NOJYYUT BO3MOKHOCTB:!
® TIOHATh, YTO UHWCJIOBBIE JIaHHBIC, KOTOPBIC HWCIOJB3YIOTCS JUISI XapaKTEPUCTUKH OOBEKTOB
OKPY’KaIOIIEeT0 MUPA, SIBJSIOTCS IPEUMYIIECTBEHHO MPUOMMKEHHBIMU, YTO T10 3aITUCH TTPUOIMKEHHBIX
3HAUEHUH, CoJepKaluxcsi B HWHOOPMALMOHHBIX HCTOYHHKAX, MOXHO CYIAHTh O TOTPEIIHOCTU
MPUOIHKEHNUS,
® T[IOHATh, YTO MOTPEIIHOCTh Pe3yNbTaTa BBIYMCICHUN JODKHA OBITH COM3MEpPHMAa C TMOTPEITHOCTHIO
WCXOJ/IHBIX JIAHHBIX.

AuredpanyecKkne BbIPaKeHUs

BbinyckHUK HayuMTCs:

e ONIEPUPOBATh MOHATUSAMHU «TOXIECTBO», «TOXJAECTBEHHOE IpeoOpa3oBaHME», peIIaTh 3a/1auH,
cojJieprkalire OyKkBeHHbIE JaHHbIE; paboTaTh ¢ GopMysiaMu;

e BBIIIOJIHATH IPE0Opa30BaHUs BBIPAXKEHUH, COJIEpXKAIlMX CTEHNEeHW C IeIbIMH IOKa3aTelsIMU U
KBaJIpaTHbIE KOPHU;

e BBIMIOJIHATH TOXKJECTBEHHBIE IMPEoOpa3oBaHUsl PALMOHAIBHBIX BBIPAKEHWH HA OCHOBE IPaBHII
JeMCTBUI HaJl MHOTOWIEHAMU U alire0pandyeckuMu Jpo0siMu;

e BBINOJIHATH Pa3I0KEHUE MHOTOWIEHOB HA MHOKUTEIH.

BbINyCKHHMK MOTYyYUT BO3MOXHOCTh HAyUUTHCS:

e BHIIIOJIHATH MHOTOIIArOBbIE NMPEOOpa3oBaHMsl PALMOHAIBHBIX BBIPAKEHUN, MPUMEHSS HIMPOKUN
Habop croco0oB U MPUEMOB;

e IPUMEHATH TOXKAECTBEHHBIE MPeoOpa3oBaHMs sl pelIeHus 3a7ad U3 pasInYHbIX pa3/eloB Kypca
(Hanmpumep, TSl HAXO0XKACHHS HauOOJBIIIET0/HAUMEHBIIIETO 3HAYCHUS BEIPAKCHHUS).

YpaBHeHus
BorinyCcKHUK HAy4YUTCH:
e p€lIaTb OCHOBHBIC BHJbI pPAallMOHAJIBHBIX ypaBHeHI/Iﬁ C OHHOﬁ nepeMeHHoﬁ, CUCTEMBI BYX
yYpaBHEHUH C IBYMsl IEPEMEHHBIMU;
e IOHUMATh YypaBHEHHE KaK Ba)XHEHIIYI0 MaTeMaTHYECKYI0 MOJENb ISl OMHCAHUS U H3YUYCHHUS
pa3sHOOOpa3HbIX peabHBIX CUTYAIMi, PeIIaTh TEKCTOBBIE 33/1a4H alIreOpanuyecKuM METOI0M;
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e IPUMEHSATH IpadyUuecKue MPeICTABICHHS JUTS HCCIICIOBaHHS YPaBHEHHH, HCCIICIOBAHUS U PELICHUS
CHUCTEM ypaBHeHI/Iﬁ C ABYM: NNICPCMCHHBIMMU.

BBINYCKHUK TOJIyYUT BO3MOXKHOCTB:

* OBJAJICTh CHELUAIbHBIMM NPUEMAMM PELICHUS YPABHEHUNW M CHUCTEM YPAaBHEHUMN; YBEPEHHO
OPUMEHSTh anmapar ypaBHEHWH Uil pEIICHHS pPa3HOOOpa3HBIX 3aJady M3 MaTeMaTHUKH, CMEXHBIX
NPEJMETOB, IPAKTUKY;

e IPUMEHATh TpadUueCKUe MNPEICTABICHHS Ul HCCICIOBAaHUS YpPaBHEHHH, CHCTEM YpaBHEHHH,
cojiepKaux OyKBEeHHbIE KO (DUITNCHTHI.

HepaBencrBa

BbInyCKHUK HAYYHTCS:

e IIOHUMaTh M NPUMEHITh TEPMHHOJIOTHIO U CHMBOJIMKY, CBS3aHHBIC C OTHOIICHUEM HEPABEHCTBA,
CBOWCTBA YHCIIOBBIX HEPABECHCTB;

e pemiaTh JUHCHHBIC HEPABEHCTBA C OJHOM IEPEMEHHOM M HMX CHCTEMBI, pEIIaTh KBaJpPaTHBIC
HEPABEHCTBA C OMOPOH Ha rpaduuecKue MpeICTaBICHIS;

e IIPHUMEHSATH alllapaT HEPABEHCTB JIJIsl PEIICHUS 3a/1a4 U3 PA3JIMYHBIX Pa3JeloB Kypca.

BBITyCKHHK TIOJTyYUT BO3MOYKHOCTD HAyYUThCS:

e pa3HOOOpa3HBIM MpUEMAM JOKA3aTEIbCTBA HEPABEHCTB; YBEPCHHO MPUMEHSTH aIapaT HEPaBeHCTB
JUIS PEIIeHUsT Pa3HOOOPA3HBIX MAaTEMATHUCCKUX 3a/a4 U 3a7a4 U3 CMEKHBIX IPEIMETOB, PAKTHUKH;

e TMPUMEHATh TpadUUECKUEe TPEICTABICHHS I HMCCICIOBAHUS HEPABCHCTB, CHCTEM HEPaBEHCTB,
coJiepKaux OyKBeHHbIE KOO PUITUECHTHI.

OcHoBHbIe NOHATHSA. UncI0BbIe PyHKIIUM
BbInyCKHUK HAYy4YHUTCH:

e TMOHUMATh W UCHOJB30BaTh (YHKIMOHAIBHBIE TOHATUS W S3BIK (TEPMHUHBI, CHUMBOJIMYECKUE
0003HauCHHUS ),

e CTPOUTH rpaUKu ANEMEHTAPHBIX (YHKIIUIl; UCCIIEOBATh CBOWCTBA YUCIOBBIX (DYHKIIMI Ha OCHOBE
M3y4YeHUs MOBEJICHUS UX TPa(UKOB;

e TMOHUMATh (DYHKIHUIO KaK BXHEUIIYID MaTeMaTHUECKYyI0 MOJENb Il OMUCAHHs MPOIECCOB U
SIBJICHUH OKPYXKAIOIIEr0 MUpPa, MPUMEHSATh (DYHKIIMOHAIBHBIA S3BIK JUIS OMHCAHHUS W HCCICAOBAHUS
3aBUCHUMOCTEHN MEXy (PU3MUYECKUMH BETUIUMHAMHU.

BpINyCKHUK MOTYYAT BO3MOKHOCTh HAYUYUTHCS:

e TMPOBOJIUTH UCCICOBAHMS, CBSI3aHHBIE C M3yYCHHEM CBOWCTB (YHKIMHA, B TOM 4HCIE C
WCIIOJIb30BaHUEM KOMITBIOTEPA; HAa OCHOBE TpapUKOB HM3YYECHHBIX (PYHKIUH CTPOUTH O0JIee CIOKHBIE
rpaduky (KyCOYHO-3a/IaHHbIE, C «BBIKOJIOTHIMUY TOYKAMHU U T. 11.);

e HCHOJIb30BaTh (YHKIMOHAIBHBIE TIPEACTABICHUS H CBOWCTBAa (YHKIUWA IS PEHICHUS
MAaTeMaTUYECKUX 3a/1a4 U3 Pa3JIMYHbIX pa3esioB Kypca.

YucnoBblie MOCTAEI0BATEIBLHOCTH
BbinmyckHUK HayumMTCs:

e TIOHMMATh U UCIOJIB30BATh SI3BIK MOCIE0BATEIBHOCTEN (TEPMUHBI, CAMBOIMYECKHE 0003HAUCHHS);

e TPUMEHSATH (HOPMYIIbI, CBS3aHHbBIE C apUPMETHUECKON U T€OMETPUUECKON Mporpeccuelt, u ammapar,
c(OPMHUPOBAHHBIN MPHU U3YUEHUH APYTHX Pa3JesioB Kypca, K PELICHUIO 33/1a4, B TOM YHCJIe C KOHTEKCTOM
W3 peaIbHOM )KU3HH.

BbInyCKHMK TIOJTyYUT BO3MOYKHOCTD HayUUThCS:

e  pemarb KOMOMHHMPOBAHHbBIE 3aJla4d C MpPUMEHEHUEM (OPMyJ N-rO 4WieHa U CYMMBI MEPBHIX N
YJICHOB apU(PMETUYECKOH M T€OMETPHUYECKOW NMPOrpeccHH, MPHUMEHss MPHU 3TOM almapar ypaBHEHMH U
HEPABEHCTB;

e IMOHMMATh apU(METHUECKYI0 M TEOMETPHUYECKYI0 TMPOTpPEecCHI0 Kak (YHKIMHU HaTypalbHOTO
apryMeHTa; CBS3bIBaTh apU(PMETHUECKYI0 MPOIPECCHI0 C JIMHEHHBIM POCTOM, TN€OMETPHYECKYI0 — C
9KCIIOHEHIIMAJILHBIM POCTOM.

OnucareJbHasi CTATHCTHKA
BbinycKHUK HAy4UTCS UCIIOJIB30BaTh MPOCTEHIIME CIOCOOBI MPEACTABICHUS M aHAIHU3a
CTAaTHUCTUYECKUX JaHHBIX.
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BbInyCKHUK MOJYyYUT BO3MOXKHOCTH MPUOOPECTH MEepBOHAYAIbHBIA OMBIT OpraHU3aluu cOopa JTaHHBIX
IIPU TPOBEJCHUN OMPOca OOLIECTBEHHOI'O MHEHHs, OCYIIECTBIISTh MX aHAJU3, MPEICTABIATh PE3yJIbTaThl
oIpoca B BUJIE TaOIHIIbI, IUArPAMMBI.

Cuay4aiinbie cOOBITHSI M BEPOSITHOCTD
BbINnyCKHUK HAYYHMTCS HAXOAUTh OTHOCUTEIIBHYIO YaCTOTY M BEPOSTHOCTD CITYYaifHOTO COOBITHS.
BbInyCKHUK MOTYYUT BO3MOKHOCTH MPUOOPECTHU OIBIT MPOBEACHUS CIy4allHBIX SKCIIEPUMEHTOB, B TOM
YHUCJIC C MOMOIIBIO KOMIIBIOTCPHOT'O MOACIINPOBAHUA, HHTCPIIPETAIUU UX PC3YJILTATOB.

Harasignasi reomerpust
BbInyCKHUK HAY4YUTCSH:

® pacrno3HaBaTh Ha YepPTeXaX, PUCYHKAX, MOJEISAX U B OKpYXKalOleM MHUpE IUIOCKUE ¢
MIPOCTPAHCTBEHHBIE TEOMETPUYECKHE (DPUTYPHI;

e pacrio3HaBaThb pa3BEPTKU Ky0a, MPSIMOYroJBHOTO Tapajielenurnena, MIPaBUIbHOW MHUPaMUIBbI,
HWIMH]IPA U KOHYCAa;

®  CTPOUTH Pa3BEPTKHU KyOa U MPSIMOYTOJIHHOTO MapalljIeIICHUIIE/a;

e ompenensiTh MO JHMHEHHBIM pa3MepaM pa3BEPTKU (UTYpPHI JIMHEHHBIE pa3Mepbl camMod (UTYpBI U
Ha000pOT;

®  BBIYHUCIATH 00BEM MPSAMOYTOIBLHOTO MapalIe/enuIea.

e  BhINyCKHUK MOJIYYUT BO3MOKHOCTD:

° HAaY4YUTBHCA BBIYUCIATH 00BEMEI MMPOCTPAHCTBCHHLIX TI'COMCTPUYCCKUX (1)I/Ipr, COCTAaBJICHHBIX U3
MPSIMOYTOJIBHBIX TTAPAJLJICIICTIUIICIOB;

e  yriayOuTh U Pa3BUTh MPEACTABICHUS O IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTYpaX;

®  HAy4UTHCSA MPUMEHSTH MOHSATHE PA3BEPTKHU AJIs BBIMOIHEHHS MPAKTUYECKUX PACUETOB.

I'eomeTpuueckue purypsoi
BbInyCKHUK HAyYHMTCH:

®  [0Jb30BATHCS SI3BIKOM T'€OMETPUM JUIsl ONHUCAHMsS MPEJAMETOB OKPYXKAIOIIEr0 MUPAa U HUX B3aWMHOTO
pacroIokKeHUs;

®  pacno3HaBaTh U M300pa)kaTh Ha YEpPTEKaX U PUCYHKAX FreoMeTpuUecKrue GUrypsl U UX KOH(UTYypaluy;

®  HAaXO/AUTh 3HAYCHMS JJIUH JMHEHHBIX 3JIEMEHTOB (PUIyp W MX OTHOIICHUS, IPAJAYCHYIO MEpY YIJIOB OT
0° o 180°, mpuMeHss onpeieNeHus, CBONCTBA U MPU3HAKU (PUTYP U UX DJIEMEHTOB, OTHOILEHHS (PUryp
(paBeHCTBO, MOJ00ME, CHMMETPHUH, TOBOPOT, MapauIeIbHBINA IEPEHOC);

e  ONEpPHUPOBATh C HAYAJIBHBIMH NOHATUSIMHU TPUTOHOMETPUU U BBIIIOJIHATH 3JIEMEHTAPHBIE ONEpalii Haj
(GYHKIUSIMU YTJIOB;

e pemarh 3a/la4d Ha J0Ka3aTeNlbCTBO, OMMPAsICh Ha M3YUYEHHBbIE CBOMCTBA (PUIYp M OTHOIIEHUIN MEXIY
HUMU U IPUMEHSS U3YUYEHHBIE METO/IbI I0KA3aTENbCTB;

e pemiath HECJOXKHBIE 33JaYyd Ha IIOCTPOCHHE, MPHUMEHSSI OCHOBHBIE aNTOPUTMBI IOCTPOCHUS C
MTOMOUIBIO IUPKYJIIS U IUHEHKHU;

e  pemarh IpPOCTEHIINE IUIAHUMETPUYECKHE 33]Ja4H B IPOCTPAHCTBE.

e  BhINIyCKHUK MTOJIyYUT BO3MOYKHOCTD!

e OBJAJETh METOJAaMHU PEIIECHUS 3a/ad Ha BBIUMCIICHHS WM JI0Ka3aTEIbCTBA: METOJOM OT IPOTUBHOIO,
METOOM MOA00US, METOI0M Iepedopa BAPHAHTOB U METOJOM I€OMETPUUYECKHX MECT TOYEK;

e npuoOpecTH OMNBIT NPUMEHEHHUs aureOpanuyeckoro M TPUTOHOMETPUUYECKOTO ammapara W uieu
JBUKEHMS TIPU PELIEHUH T€OMETPUUECKUX 3aay;

e  OBJAJETh TPAAUIMOHHOW CXEMOI pelleHus 3a/lad Ha MOCTPOCHHE C MOMOUIbIO LUPKYJS U JIMHEHKH:
aHaJIn3, MOCTPOCHUE, 0KA3aTEeIbCTBO U UCCIIEIOBAHHUE;

® HayuuTbCsA pelIaTh 3aJadyd HAa IIOCTPOEHUE METOJOM TI'E€OMETPHUUYECKOIO0 MECTa TOYEK M METOJIOM
oI00HS;

e npuoOpecTH ONBIT UCCIEIOBAHUS CBOICTB IUIAHUMETPUUYECKUX (UTYp C MOMOIIbIO KOMIBIOTEPHBIX
IpOrpamM;
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MPUOOPECTH OMBIT BBHIMOJHEHHUS] TPOEKTOB Mo TemaM «l'‘eomeTpuyeckue mpeoOpa3oBaHus Ha
mwiockocTuy, «Iloctpoenue oTpe3koB mo Gopmyier.

H3Mepeﬂne reOMETPpUYECCKUX BEJTUYUH

BbInyCKHUK HAY4YUTCSH:
UCTOJIB30BaTh CBOMCTBAa M3MEPEHMS JJIMH, IJIONIAJCH M YIJIOB MPH PEHICHWHU 33Ja4 Ha HAaXOXJICHHE
JUTMHBI OTPE3Ka, JUIMHBI OKPY>KHOCTH, [UIMHBI IYTH OKPY>KHOCTH, TPaIyCHON MEpHI yIiia;
BBIYHCIIATH IUIOLIAN TPEYrOJIbHUKOB, NPSIMOYTOJIbHUKOB, NMapauIeIorpaMMOB, Tpareluid, KpyroB u
CEKTOPOB;
BBIUUCIIATH JIJTMHY OKPYKHOCTH, JJIMHY IYTH OKPY>XHOCTH;
BBIYUCIIATH JJIMHBI JIMHEHHBIX 3IEMEHTOB (DUTYP U UX YIJIBI, HCIIONB3Ys (POPMYIIbI IITHHBI OKPYXHOCTH
U ITTMHBI TyTH OKPYKHOCTH, (POPMYIIBI Iiomiaaeii gpuryp;
penate 3aJa4M Ha JI0Ka3aTesIbCTBO C MCIIOJIB30BaHUEM (OPMYJ JIMHBI OKPY)KHOCTH M JJIHHBI JyTH
OKPYXHOCTH, popMmyI mtomazaeit Gpuryp;
penaTe NpaKTHYECKHE 33/1a4H, CBA3aHHBIC C HAXOXK/ICHHEM T€OMETPHUUECKIX BETUUUH (UCTIONB3Ys IPU
HEOOXOJMMOCTH CIIPAaBOYHHUKH M TEXHHUYECKHE CPE/ICTBA).
BBITyCKHUK TOTYYUT BO3MOKHOCTD HAYYHTHCS:
BBIUUCIIATh  IUIOMIAMU  (UTYp, COCTaBICHHBIX W3 JBYX WiIH 0Oojiee  MPSIMOYTOJIbHHUKOB,
napajieIorpaMMOB, TPEYTOJILHUKOB, Kpyra U CEKTOpa;
BBIYHCIIATh  IUIOIIAAW  MHOTOYTOJIBHUKOB,  WCIOJNB3Yysl ~ OTHOIIGHHS  PaBHOBEJIUKOCTH |
PaBHOCOCTaBIIEHHOCTH;
MPUMEHATHh ANreOpanyecKuii ¥ TPUTOHOMETPUUYECKUN armapaT U WCH JBIKCHUS TPU PEIICHUH 3a/1a4
Ha BBIYMCIICHUE TUIONIA/IeHi MHOTOYTOJIbHUKOB.

Koopaunarsi
BbhinycKHUK HAy4YUTCH:

BBIUUCIIATE JJIMHY OTPE3Ka IO KOOPpAUHATAM €TI0 KOHIOB; BBIYUCIIATE KOOPAUHATBI CCPCAUHBI OTPE3Ka,

®  JCHOJIB30BaTh KOOPAMHATHBINA METOJ JUIsl U3YYECHHS CBOMCTB IIPSIMBIX U OKPYKHOCTEM.

e  BBIIYCKHUK NOJYYUT BO3MOKHOCTD:

e  OBJIAJIETh KOOPAMHATHBIM METOJO0M PELICHUS 33/1a4 Ha BBIYMCIICHUS U JOKA3aTEIbCTBA;

e puoOpecTH ONBIT MCIOJb30BAaHUS KOMIBIOTEPHBIX MpPOTpamMM Uil aHajdu3a YacTHBIX CJIydaeB
B3aMMHOTI'0 PACIOJIOKEHUS OKPYKHOCTEMN U MPSAMBIX;

e [puOOpecTH OIBIT BHINOJHEHHUS MPOEKTOB Ha TeMy «lIpuMeHeHHne KOOpIMHATHOTO MeToja IpH
peLICHUY 3a/1a4 Ha BBIYUCIICHUSA U JOKA3aTeIbCTBAY.

BekTopsl

BbInycKHUK Hay4YuTCs:

ONEPHUPOBATh C BEKTOPAMH: HAXOAUTh CYMMY M Pa3HOCTh JIBYX BEKTOPOB, 33JJaHHBIX I'€OMETPHYECKH,
HaxOJUTh BEKTOP, PABHBII IPOU3BEACHUIO 3aIaHHOIO BEKTOPA HA YHUCIIO;

HaxOJUTh JUIsl BEKTOPOB, 3a/IaHHBIX KOOpAUHATAMU: JUIMHY BEKTOPa, KOOPAUHATHI CYMMBI U Pa3HOCTH
IByX U 0Ooyiee BEKTOPOB, KOOpAMHATHI IPOU3BENEHUS BEKTOpa HA 4YHUCIO, MPUMEHSS Npu
HE00XOAMMOCTH COYETaTeIbHBIN, IEPEMECTUTENbHBIN U paclpeAeTUTEIbHbIN 3aKOHBI;

BBIYUCIIATh CKAJISIPHOE ITPOM3BEIECHHUE BEKTOPOB, HAXOJIUTh YroJI MEKIY BEKTOpPaMH, YCTAHABIIMBAaTh
MEPIEHUKYISIPHOCTD MTPSMBIX.

BBIITyCKHHK IIOJIyYUT BO3MOKHOCTb:

OBJIAJIETh BEKTOPHBIM METOOM [UIs PELIECHU 3a1a4 Ha BBIYUCIICHUS U I0KA3aTeJIbCTBA;

nproOpeCTH OMBIT BBHIMOJHEHUS MPOEKTOB Ha TEMY «IIPUMEHEHHE BEKTOPHOI'O METO/a MpHU PEeIIeHUU
3a/1a4 Ha BBIUUCIICHUS U JOKA3aTeIIbCTBAY.

2.COAEP)XAHUE YYEBHOI'O IIPEJJMETA

AJITEEBPA. 7 KJIACC.
4 yaca B Hexenro. Beero 136 yacos.

1. TloBtropenme (34.)

[ToBTOpEHME Kypca MaTemMaTUKH 3a 6 Kiacc.

2.

Boipakenus, To:knecrsa. YpaBHenus (23 4.)
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UucnoBble BBIPOKECHUS H BBIPAXKEHUS C TepeMeHHbIMH. [IpocTeitimme mpeodpa3oBaHuUs
BBIDAKCHUM. YpaBHEHUE C OJHHUM HEU3BECTHBIM U €r0 KOPEHb, JIMHEHHOE ypaBHEHME. Pemienue 3anau
METOJI0M YPABHEHUH.

OcHOBHast 1elb — CHCTEMAaTU3UPOBAaTh W OOOOUIMTH CBEACHHS O MPEoOpa3OBaHUAX
anreOpanvecKuX BHIPAKEHUN U PEIICHUH YPAaBHEHUHN C OJTHON TIEPEMEHHOM.

IlepBas Tema Kypca 7 kiacca sBJISETCS CBA3YIOLIUM 3BEHOM MEKIY KypCcOM MaTeMaTUKH 5-

6 KjmaccoB U KypcoM anreOpel. B Hell  3aKperisioTcs  BBIYMCIUTENbHBIE  HAaBBIKH,
CHCTEMaTU3HPYIOTCS M 0000IIAIOTCSI CBEACHNUS O TPeoOpa30BaHUAX BBIPAKEHUH U PEIICHUN YPaBHEHUH.

Haxoxaenue 3HayeHH YUCIOBBIX M OyKBEHHBIX BBIPQKCHUN JaeT BO3MOXKHOCTH IOBTOPHUTH C
yUYaIIMMHUCS TpaBWja JCHCTBUH C palMOHAJbHBIMU YHCIAaMH. YMEHHS BBINOJHATH apudmMeTndeckue
NEHCTBUS C pallOHAJIbHBIMU YHUCIAMU SIBISIIOTCS OMOPHBIMU Il Bcero Kypca anreOpsl. Cremyer
BBISICHUTB, HACKOJIbKO TPOYHO OBIIAAETH MMHU y4Yalluecs, U B Cllydae HEOOXOIUMOCTH OPraHH30BaTh
MOBTOPEHHUE C IENbI0 JTMKBUAIMK BBISIBICHHBIX NMPo0eioB. Pa3BUTHIO HABBIKOB BBIYMCICHUHN JOHKHO
YIENAThCS Cephe3HOEe BHUMAHKE U B JAIbHEHIIIEM MTPH N3YYEHUH JPYTUX TEM Kypca anreOphl.

B cBsA3M ¢ paccMOTpeHHEM BOIIPOCAa O CPAaBHEHUHU 3HAYEHUM BBIPAKEHUM PacIIUpPSIIOTCS CBEIECHUS
O HEpaBEHCTBAX: BBOJATCS 3HAKU > U <, J1a€TCs MOHATUE O JJBOMHBIX HEPABEHCTBAX.

[Ipu paccmoTpenun npeodpa3zoBaHuil BeIpakeHUN (HopManbHO-ONEPATUBHBIE YMEHUSI OCTAIOTCS Ha
TOM K€ YPOBHE, ydalllecsl IOJHUMAIOTCSl Ha HOBYIO CTYIIEHb B OBJIaJICHUN Teopuel. BBoasTCs moHsATus
«TOXJIECTBEHHO PaBHBIC BBIPAKECHHS», «TOXKIECTBO», TOXKIECTBEHHOE MPEOOpa3OBaHUE BBIPAKEHUN,
cojiepKaHue KOTOPBIX Oy/ET MOCTOSHHO PAacKphIBATHCSA M YIIIyOIATHCS MPU W3Y4EeHUH TpeoOpa3oBaHMit
pas3nMuYHbIX  anreOpanueckux  BbIpaxkeHWil. [loguepkuBaercs, YTO OCHOBY  TOXKJIECTBEHHBIX
peoOpa3OBaHU COCTABIISIOT CBOMCTBA JICHCTBUH HAl YHCIIAMHU.

VYcunuBaercs pojb TEOPETHUYECKUMX CBEICHMM IIPU pPacCMOTpeHHHM ypaBHeHUH. C  LENbIO
o0ecrieyeHrsT OCO3HAHHOTO BOCHIPHUATHS YYallUMHUCS aITOPUTMOB pEIICHUS YPaBHEHHH BBOAUTCS
BCIIOMOTaTeNbHOE TMOHSATHE PABHOCWIBHOCTH YpaBHEHHH, (DOPMYIHpPYIOTCS U pa3bACHAIOTCS Ha
KOHKpPETHBIX IIpUMEpax CBOWCTBAa pPaBHOCUJIbHOCTU. JlaeTcsi NOHATHE JIMHEWHOTO YpaBHEHHUS W
UCCIeyeTCs BOIIPOC O 4YHCIEe ero KopHeil. B cucreme ympaxHeHHil ocoboe BHUMaHUE yIemsieTcs
pEIICHUIO YpaBHEHWH BHIa ax = b mpu pasnuuHbix 3HaueHUsX a u b. [Ipomomwkaercs pabora 1o
(OpPMHPOBAHUIO Y YYaIIMXCS YMEHUS HCIOJIb30BATh allapaT ypaBHEHHH Kak CPEeICTBO JAJS PELICHHS
TEKCTOBBIX 33Ja4. Y POBEHb CII0)KHOCTH 3a/1a4 3/IeCh OCTaeTCs TAKUM XK€, Kak B 6 Kiiacce.

3HaTh Kakue 4YHcia SBISIOTCS ULENbIMM, JIPOOHBIMH, pPALMOHAIBHBIMM, ITOJ0XKUTEIbHBIMY,
OTpULIATENIbHBIMM M Jp.; CBOWCTBA JEWCTBUN HAJ YHUCJIAaM{; 3HAaTh U TIOHMMAaTb TEPMMHBI

«YHUCIIOBOE BBIPAKEHUEY, «BBIPAKEHHE C MEPEMEHHBIMUY», «3HAUEHUE BBIPAXKEHUS», TOXKJIECTBO,

«TOXJIECTBEHHBIE TPEOOPA30BAHUS.

YMeTh oCymecTBISATh B OYKBEHHBIX BBIPQKEHUSAX YMCIOBBIE IIOJCTAHOBKM U BBINOJHSATH
COOTBETCTBYIOIIIME BBIYUCIICHUS;, CpaBHUBATh 3HAU€HUs OYKBEHHBIX BBIPAXEHUH MpHU 3aJaHHBIX
3HAUEHUAX BXONAIIMX B HHUX IIEPEMEHHBIX; NPHUMEHATH CBOMCTBA JAEWCTBUN HaJ YHUCIAMHM TIpU
HAXOXJECHUH 3HAYECHUI YHCIIOBBIX BBIPAXKEHHUI.

3. ®ynkuum (18 4.)
Oynkuus, obnacte onpenaeneHus QpyHkuuu, CrnocoOwl 3amanus GyHkuuu. I'paduk dyHkuuu.
Oyukuus y=kx+b u e€ rpadpux. @yHKIus y=KX u e€rpadpux.
OcHOBHas 11€Jb — O3HAKOMUTH YUAIIHUXCs ¢ BaXKHEHIIMMHU (PYHKIMOHATBHBIMA HOHATUSAMH U C
rpadukamMu psIMOM MPOMOPLUOHAIILHOCTH U JTMHEWHON (QyHKIIMM 001ero BUaa.

JlaHHas Tema sIBIII€TCSI HAYaJIbHBIM 3TAalloM B CUCTEMAaTHUYECKOW (PYHKIIMOHAIBHOM MOATOTOBKE
yUYammxcsl. 31eCh BBOIATCS TaKWe MOHATHS, KaK (PYHKIHS, apryMeHT, 00IacTh ONpeneseHus: GyHKIUH,
rpaduk QyHkuu. OyHKINS TPAKTyeTCs KakK 3aBUCUMOCTh OJHOW MEpPEeMEHHON OT Apyroil. Yuarmuecs
MOJTY4YaloT NEepBOE MpEACTaBICHNUE O criocobax 3amanus GpyHkuuu. B manHON Teme HaumHaeTcst paboTa
1o (OPMHUPOBAHUIO Y YUALIUXCS YMEHMH HAXOOUTh MO (GopMmylie 3HauYeHUEe (PYHKIMHM MO M3BECTHOMY
3HAYCHUIO apTyMEHTa, BBIMTOJHATH Ty XK€ 3a[ady 1o rpaduky u pemars mo rpaduky oOpaTHyro 3a/1ady.

OyHKIIMOHANBHBIE TOHATUS TIOIYYalOT CBOK KOHKPETH3AIHMI0 TPH HW3YYECHUH JIMHEHHOM
(GYHKIMK M €€ YacTHOTO BHJA - MPSMOW TMPOTOPIHUOHATIBHOCTH. YMEHHS CTPOUTHh M YUTaTh rpaduku
TUX (YHKUIMH MIMPOKO HCIOJIB3YIOTCS KaKk B CaMOM Kypce anreOpbl, Tak U B Kypcax IeOMEeTpUu U
¢u3uky. Yyammecss MODKHBI NOHUMAaTh, KaK BIHMSIET 3HAK KOX(pQHUIMEHTA Ha pPACHOIOXKCHHE B
KOOpAMHATHOHM TuiockocTH rpaduka ¢ynkumn y = kx, rae k # 0, kak 3aBucuT ot 3HaueHuid k u b
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B3aMMHOE PACIoJOXKeHHEe TpapuKoB ABYX (GyHKIMi Buaa y = kx + b.

®opmupoBanue BceX (DYHKIMOHAIBHBIX MOHSATHI M BBIPA0OTKA COOTBETCTBYIOIIUX HABBIKOB, a
TaKXKE W3YYCHUE KOHKPETHBIX (YHKIUH CONPOBOXKIAIOTCS PACCMOTPEHUEM IPHUMEPOB pPeabHBIX
3aBUCUMOCTEH MEXIy BEITUYMHAMH, YTO CIIOCOOCTBYET YCHIICHHUIO MPHUKIIQJIHON HANpaBIEHHOCTH Kypca
anreopsl

3HaTh onpeaencHus QYHKIMU, OOJIACTH ONpPeNeIeHus] PYHKIUHU, 00JacTH 3HAUCHHI, YTO TaKOE
apryMEHT, Kakasi TICpEMCHHAsI Ha3bIBACTCS 3aBUCUMOM, KaKas He3aBUCUMOW; TIOHUMATh, YTO (QYHKITHS -
3TO MareMaThyecKas MOJeNlb, MO3BOJISIONIAS ONHCHIBATh W HM3y4aTh Pa3HOOOpPA3HbIE 3aBUCUMOCTH
MEXIy pCalbHbIMH BEIMYMHAMH, YTO KOHKpPETHbie TUNBl (GyHKIMA (npsMas W oOpaTHas
MPONOPIMOHATILHOCTH, JTMHEHHAST) OMMCHIBAIOT OOJIBIIOE pa3HOOOpa3ne peabHbIX 3aBHCUMOCTEH.

YMeTh TpPaBWIbHO YIOTPEOJATh (QYHKIMOHAIBHYIO TEPMHHOJIOTHIO (3HaYeHue (QyHKIMH,
apryMeHT, rpaduk GyHKIHH, 00JIACTh OMpeelieHue, 00IacTh 3HAUCHUH ), IOHUMATh €€ B TEKCTE, B peUn
yuutens, B (OpMyITUpOBKE 3a/1a4; HAXOAWTh 3HaueHHs (YHKIWHA, 3aMaHHBIX (hopMynon, TabiuieH,
rpaduKoM; pemath oOpaTHYIO 3a1ady; CTPOUTH rpadUKH JTUHEHHOW (QYHKIMH, MPsAMONH W oOpaTHOU
MPONIOPIIMOHAILHOCTH, WHTEPIPETUPOBATh B HECIOXKHBIX CIIydasx rpadyMKH peajbHBIX 3aBUCHMOCTEH
MEXy BETMYMHAMH, OTBEYAs! HA TOCTABJICHHBIC BOIIPOCHI

4. CTeneHb ¢ HATYpaJIbHBIM NoKa3aTesaeM (184.)

CTeneHb ¢ HaTypaibHBIM I0Ka3aTelIeM i eé cBoiictBa. OnHowieH. DYHKIMI y=X°, y=X", H X
rpadukH.

OcHOBHAasI WeJIb - BEIpa0OTaTh YMEHHE BBIMOJIHATH JCHCTBUS HAJl CTENEHSIMH C HATypaJlbHBIMH
HIOKa3aTessIMH.

B nmanHOW TeMme maeTcs ONpeleleHHEe CTENeHHM ¢ HaTypalbHBIM IOKazaTeaeM. B kypce
MaTeMaTHKH 6 Kjacca yJaliuecs ysKe BCTPEYaiCh C IPUMEPAMK BO3BEICHHUS YKCEN B CTENEHb. B cBsi3u
C BBIYKMCJICHMEM 3HAYEHHWH CTENEHHW B 7 KJacce IaeTcsi NPEICTABICHHE O HAaXOXKICHHHM 3HAYCHUI
CTENIEHH C TIOMOMLIBIO KaJIbKyJIATOpa. PaccMarpuBarOTCs CBOWCTBA CTENEHH C HATYpPaJIbHBIM
nokasareneM. Ha mpumepe nokasarenbcTa cBoiict a’ *a" =a' * " a":a"=a"™", rne T>m, (a")" =a",
(@) " = a " b " yyammecs BIepBHIE 3HAKOMATCS C JOKa3aTEIbCTBAMH, IPOBOAUMBIMU Ha
anreOpanyeckoM Martepuaie. YKa3aHHBIE CBOMCTBA CTENEHM C HATypaJbHBIM IOKA3aTelieM HaxOIsT
[pPUMEHEHHE TTPU YMHOKEHHH OJHOYWIEHOB M BO3BEJICHUM OJHOUWICHOB B CTENEHB. [IpU HAaXOKICHUH
3HAYEHWI BBIPAKEHHH, COJAEPXKAIINX CTENEHH, 0co00e BHUMAaHHME CIIEAyeT OOpaTHTh Ha TMOPAIOK
JEWCTBUU.

PaccMoTpenne GYHKIMI y = X%, ¥ = X° IO3BOJISET MPOLOIKUTH paboTy 10 (OPMUPOBAHHUIO
YMEHUHN CTPOMTHL U YUTATh Ipaduky QyHKIUH. BaxkHo 0OpaTHTh BHUMAHUE YYAIMXCS HAa 0COOEHHOCTH
rpaduka QYHKIHMH y = X°: TpadMK MPOXOAUT Yepe3 Hadalo KoopauHaT, och Oy SBJISIETCS €ro OChIo
CUMMETpUH, TpapUK PaclookKeH B BEPXHEH MOIYIIIOCKOCTH.

YMeHue cTpouth rpadukn QYHKIHI y = X° U y = X* HCIONB3YeTCs Ul O3HAKOMIICHHS! YUaIiXCsl
C TpaMIECKUM CIIOCOOOM pPEIIEHHs YPaBHEHH I
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3HaTH ompe/esieHrne CTENeHH, OAHOWIEHA, MHOIOWIEHA; CBOMCTBA CTEMEHH C HATypalbHBIM
MOKa3aTesieM, CBOMCTBA (PYyHKITUI y:x2 , y=x3 .

YMeTh HaXxOOuTh 3HAUCHUS (DPYHKUUN, 3aJaHHBIX (GopMyIoi, TabmuueHl, rpapukoM; peuarb
o0paTHyIO 3a7ady; CTPOUTHh TpaduKu (QYHKIUI y=x2, y=x3; BBIIIOJIHATH JIEUCTBUSL CO CTEIICHSMH C
HATypaJIbHBIM TOKa3aTesieM; MpeoOpa3oBbIBaTh BBIPAXKEHUS, COJEpKaIlle CTENEeHU C HATypaJbHBIM
IMOKas3arcJjIeM; IIPUBOAUTH OJHOYICH K CTAHAAPpTHOMY BUIY.

5. MHuoroujienbl (23 4.)

Muorouwren. CnoxeHre, BBIYUTAaHUE U YMHOKEHHE MHOTOYJICHOB. PasznokeHue MHOTOWICHA Ha
MHOKHUTEIIH.

OcHoBHasi 1eJb — BBIPA0OTATh YMEHHE BBINOJHATH CIIOKEHHE, BBIYMTAHUE, YMHOXKCHHE
MHOT'OUYJICHOB M Pa3JIOKEHUE MHOTOUJICHOB Ha MHOKHUTEIIH.

Jannas Ttema wrpaetT (yHAAMEHTAIBHYIO pPOJb B (OPMHUPOBAHWU YMEHHsI BBITIOJHATH
TOXKJIECTBEHHBIC TPeoOpa3oBaHus anreOpanvdeckux BbIpaxeHU. DopMupyembie 371ech (opMaIbHO-
OlepaTHBHBIC YMEHUsS SIBJISIOTCS OMOPHBIMH TMPH W3YYCHHH ACHCTBHIA C PaAIllMOHATIBHBIMU JPOOSIMH,
KOPHSIMH, CTEIICHSIMH C palliOHAIBHBIMH ITOKA3aTEIISIMU.

N3yuenne Ttembl HAYMHACTCS C BBEACHMS TMOHATUM MHOTOWIECHA, CTaHAAPTHOTO BHUA
MHOTOYJICHA, CTeNeHU MHorowieHa. OCHOBHOE MECTO B ATOH TeMe 3aHUMAlOT aJITOPUTMbI JCHCTBUM C
MHOTOUYICHAMHU - CIIO)KCHHE, BHIYMTAHUE W YMHOXKEHHE. YdYalluecs JOJDKHBI MOHUMAaTh, YTO CyMMY,
Pa3HOCTh, MPOU3BEACHUE MHOTOUYICHOB BCETJla MOXKHO TPEJICTABUTh B BUJE MHOrouieHa. [leficTBus
CJIOXKEHUS, BEIUUTAHUS U YMHOKEHHUSI MHOTOWJICHOB BBICTYIAIOT KaK COCTABHOW KOMIIOHEHT B 3aJIJaHUAX
Ha npeo0pa3oBaHus eNbIX BeIpakeHUul. [loaToMy HelenecooObpa3Ho MepexoauTb K KOMOMHUPOBAHHBIM
3a/IaHMSIM TIPEK]IE, YEM YCBOCHBI OCHOBHBIE aJITOPUTMBI.

Cepbe3HOE BHUMAHUE B 3TOM TeME YAENSETCS Pa3IOKEHUIO MHOIOUJICHOB Ha MHOXKUTEIU C
MTOMOIIBIO BEIHECEHUS 32 CKOOKH OOIIET0 MHOXKHUTENS M C TTOMOIIBIO TpyNnUpoBKU. COOTBETCTBYIOIINE
peoOpa3oBaHus HAXOMAAT MIMPOKOE MPUMEHEHHE Kak B Kypce 7 Kjacca, Tak U B MOCIEIYIOIUX Kypcax,
O0COOCHHO B JICWCTBUSAX C PAI[HOHATHHBIMU APOOSMH.

B nanHOil Teme yuwamiuecs BCTPEUAIOTCS C TPUMEPAMH HCIOJIb30BAHUS PACCMATPUBAEMBIX
npeoOpa3oBaHU MPHU pPEIIeHHH Pa3HOOOpa3HBIX 3a]ad, B YaCTHOCTU IMPH pPEUICHUH YypaBHEHHH. DTO
MO3BOJISIET B XOJI€ M3YYECHHS TEMBI MPOJOJIKUTE pPaboTy MO0 POPMUPOBAHUIO YMEHHUSI PEIIaTh YpaBHEHUS,
a TakKe pellaTh 3aJaud METOJOM COCTaBII€HHs YpaBHEHUU. B uuciao ynpakHEHHI BKIIOYAIOTCS
HECJIOKHBIE 33JIaHUS Ha IOKA3aTeIbCTBO TOXKICCTBA

3HaTh oOmpeneNeHHe MHOTOYIeHa, TMOHUMaTh (OPMYIHMPOBKY 3aJaHU:  «YMPOCTHUTH
BBIPOKECHHEY, «PA3JIOKUTH HA MHOKHUTEIIN.

YMeTh NpUBOIUTH MHOTOWIEH K CTAaHAAPTHOMY BUAY, BBINOJHATH JEHCTBUSA C OJHOWIEHOM M
MHOTOYJICHOM; BBITIOJIHATH Pa3JIOKCHHE MHOTOWIEHA BBIHECEHHWEM OOIIEro MHOMKUTENS 3a CKOOKH;
YMHOXaTh MHOTOUYIEH Ha MHOTOYIEH, pacKiIagplBaTh MHOTOWIEH HAa MHOXHUTEIHU CIOCOOOM
TPYIIIUPOBKH, TOKA3BIBATh TOXKIECTBA.

6. ®opMyJibl COKPALIEHHOT0 YMHOKeHus (23 4.)

®opmynbl (ath) = a® +2ab+b? (a-b)(a + b) = a’-b® [{ath)(a®+ab+b ? )] . [pumenenue
(bopMy COKpaIIEHHOTO YMHOKEHUS K Pa3I0KEHUIO HA MHOKHTEIH.

OcHoBHasi ©eJb - BbIPa0OTaTh yMEHUE NMPUMEHATh (OPMYJIbl COKPAIIEHHOIO YMHOXXEHHS B
peoOpa3oBaHUAX LENbIX BRIPAKEHUH B MHOTOWIEHBI ¥ B Pa3JI0)KEHUH MHOTOUYIEHOB Ha MHOKHTEIH.

B nanHO#l Teme mpopomkaercs padora 1mo (GpOpMHpPOBAHUIO Yy y4YalIUXCS YMEHHUS BBIOJIHATH
TOXKIECTBEHHBIE IPEOOpa30BaHUs IIEIBIX BLIZan(eHHﬁ. OCHOBHOE BHHMMaHHME B TEME YAEIAETCS
dbopmynam (a - b) (a+b) = a’ - b%, (a= b)2 = a° + 2ab + b®. Yuaipecs Z0JKHBI 3HATh ST bopmyel 1
COOTBETCTBYIOIIME CIOBECHBIE (DOPMYIMPOBKH, YMETh MPHUMEHSATh MX KaK «CJI€Ba HAlpaBo», TaK U
«CIipaBa HaJIEBO.
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Hapsiay ¢ yKasaHHBIME paccMaTpHBaroTCes Takke Gopmyist (a + b)® = a® + 3a’h + 3ab® + b, a° +
b® = (axb) (a2 +ab + b2). OpnHako OHHM HaxONIAT MEHbIIIeEe MPUMEHEHUE B Kypce, TI0O3TOMY HE CeAyeT
H3JIMIITHEC YBJICKATHCS BBIIIOJIHCHUCM ynpa)KHeHI/If/'I Ha UX HUCIIOJIb30BAaHHUC.

B 3akimrounTenpbHOM YacTM TEMBl PAacCMaTpPUBACTCS NPUMEHEHUE pa3JIMYHBIX IIPUEMOB
pa3oKEHUs] MHOTOWICHOB HAa MHOXHTEIHM, a TaKKe HCIOIb30BaHUEe NpeoOpa3oBaHUil IENbIX
BBIPAYKEHUI IS PELICHUS IIMPOKOTO Kpyra 3a/1au.

3HaTh OPMYIIBI COKPAIIIEHHOTO YMHOXKEHUS: KBAJAPATOB CYMMBI M Pa3HOCTH JIBYX
Bpra)KeHI/If/'I; pasjinuHbIC CHOCOGBI Pa3JI0KXCHUA MHOTOYJICHOB HA MHOKUTCIIHN.

YMerpb ynTaTh GOPMYIIBI COKPAIICHHOTO YMHOXKEHUS, BBIMIOIHATE MPEOOPA30BAHNE BHIPAKCHUN
npUMeHeHHEeM (OpPMYIT COKPALICHHOTO YMHOXKEHHUS: KBaJpaTa CyMMBbI M Pa3HOCTH ABYX BBIpa)KCHHE,
YMHOXXEHUSI Pa3HOCTH JBYX BBIPQKCHUH Ha MX CYMMY; BBINOJIHSATH Pa3JIOKEHUE PAa3HOCTH KBaJpaTOB
JBYX BBIPQKEHUH Ha MHOXKUTENIM; MPUMEHATh pa3jIMyYHbIE CIOCOOBI Pa3lOXKEHUS MHOTOYJIEHOB Ha
MHOXHTEJH;, MPeoOpa3OBbIBATh LIENbIC BBIPAKEHUS; MPUMEHITh MPEOOPA30BAHHUE IICIBIX BBIPAKEHHM
[IPY PEIICHUH 33]1a4.

7. Cucrembl JIUHeHHbIX YpaBHeHuit (18 4.)

Cucrema ypaBHEHMH C JByMs IIEPEMEHHBIMH. PelieHue cucTeM ABYX JMHEMHBIX ypaBHEHUH C
JBYMsI IEpEMEHHBIMU. Pellienne 3ajjau METoJOM COCTAaBIIEHUSI CUCTEM YPABHEHUM.

OcHOBHas1 eJIb - 03HAKOMUTh YYAIIUXCs CO CIOCOOOM pEIlIeHUs] CUCTEM JIMHEHHBIX YpaBHEHU
C JBYMsS TIEpEMEHHBIMH, BBIpa0OTaTh YMEHHE pellaTh CHCTEMBl YpaBHEHHH M TMPHUMEHSATh UX IPH
pELIEHNN TEKCTOBBIX 3a/1a4.

W3ydeHue cucreM ypaBHEHHWI pacrpeaenseTcss Mexay Kypcamu 7 u 9 kiaccoB. B 7 kiacce
BBOJMTCSI IOHATUE CUCTEMBI U PACCMATPUBAIOTCS CUCTEMBI JINHEHHBIX YpaBHEHUI.

W3noxxeHne HauMHAETCs C BBEACHUSI IOHATUS «JIMHEIHOE ypaBHEHUE C IByMs [IEpeMEHHbIMIY. B
CUCTEMY YNPaXHEHHUI BKIIIOYAKOTCSl HECJIOKHBIE 33JaHUsl HA PELLECHUE JIMHEWHBIX YPaBHEHUH C JIBYMs
MIEPEMEHHBIMU B LIEJIBIX YHCIaX.

dopmupyeTcsi yMeHHe CTpOuTh Ipaduk ypaBHeHMs a + by = ¢, rne a # 0 wim b # 0, npu
pa3IMyYHBIX 3HAa4YeHUsX a, b, c. BBenenue rpadpuueckux o00pa3oB JaeT BO3MOKHOCTb HAIJISJIHO
HCCJIE0BATh BOIIPOC O YUCIIE PEIIEHUI CUCTEMBI JIBYX JIMHEUHBIX YPABHEHUH C IBYMS IEPEMEHHBIMH.

OcCHOBHOE MECTO B JaHHOW TE€ME€ 3aHUMAaeT HW3YYEHHE aJTOPUTMOB PELICHUS CUCTEM JBYX
JMHEWHBIX ypaBHEHUH C JBYMsI IEPEMEHHBIMH CIIOCOOOM IIOJICTAHOBKM M CIIOCOOOM CIOXEHHS.
BBenenune cucreM Mo3BOJISIE€T 3HAUUTEIBHO PACHIMPUTH KPYT TEKCTOBBIX 33/ay, PEIIA€MbIX C MOMOIIBIO
anmapara anreOpbl. [IpuMeHeHHe cucTeM yNpollaeT Mpolecc MepeBoja JAaHHBIX 3aJaud C OOBIYHOTO
s3bIKa Ha 3bIK YPaBHEHUH.

3HaTh, YTO TAaKOE JIMHEHHOE YpPaBHEHHE C JIBYMs IEPEMEHHBIMH, CHCT€Ma YpaBHEHHM, 3HATb
pa3iauyHble CHOCOOBI PEIIEHHs CHCTEM YPaBHEHHH C JBYMsI NEPEMEHHBIMH: CHOCOO MOACTaHOBKH,
CIOCO0 CIIOKEHMS; TOHUMATh, YTO YPABHEHUE - TO MaTeMaTHUECKHUIl anmapaT peeHus: pa3Ho00pa3HbIX
3aJ1a4 U3 MaTeMaTUKH, CMEKHBIX 00J1acTeil 3HaHUN, IPAKTUKH.

YMeTh NpaBUIBLHO YIOTPEOIATh TEPMUHBL: «ypaBHEHHE C IBYMsI IEPEMEHHBIMUY,

«cucTeMay; IOHUMATh UX B TEKCTE, B pEUM YUUTEI, TOHUMATh (OPMYJIUPOBKY 3a/1a4ll «PEIIUTh
CHCTEMY YpPaBHEHHUIl C JABYMS NEPEMEHHBIMHY»; CTPOUTbh HEKOTOpbIE TpadUKu ypaBHEHHUS C JIByMs
MIEPEMEHHBIMH; pellaTh CUCTEMb] YPaBHEHUH C IBYMS IEPEMEHHBIMH Pa3IMYHbIMU CIIOCOOAMHU.

8. IHoBTOopenue. Pemenune 3agau (10 4.)
3akperieHue 3HaHW, YMEHUH W HaBBIKOB, MOJyYEHHBIX Ha YpOKax MO JAaHHBIM TeMmaM (Kypc

anreOpsl 7 Kiacca).

TpeboBaHusi K YPOBHIO OATOTOBKH O ajredpe yyamuxes 7 kjiacca B
pe3yibTaTe U3YUYeHHS Kypca anreOphl B 7 KJIacce yqaluecst TOJDKHBI
3HATH/MIOHUMATD:

®  MAaTEMaTUYECKUM S3bIK;
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. CBOICTBA CTENICHH C HATYPAIbHBIM TIOKA3aTeIeM;

. oTpeieNieHNe OHOYICHa U MHOTOYWICHA, ONIEPaIliK HAJl OJTHOWICHAMH U MHOTOWICHAMU;
(bOpMYITBI COKPAIICHHOTO YMHOKEHUST; CIIOCOOBI PA3JIOKEHHSI HA MHOXKHTEIIH;

o CBOMCTBO COKpalleHHus JpoOeil, mpuBeAcHUE anreOpandyeckux apodeil k obmemy
3HaMEHATEIO;

o TUHEHHYIO (YHKIMIO, €€ CBOWCTBA U TpaduK;

J CIIOCOOBI PEUICHUS CUCTEM JABYX JIMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU;
yMeThb:

. BBINOJIHATH ApUPMETUICCKHE ACUCTBUS, COUETAsE YCTHBIC M MIMChbMEHHBIC IPUEMBIL;

. COCTABJIATh MATEMATHUYECKYIO MOJICNIb IPU PEIICHUY 3a/1a4;

. BBINOJIHATH ICHCTBHS HAJI CTETICHSMH C HATYPaJIbHBIMH [TOKA3aTEISIMH, TTOKa3aTeeM, He PaBHBIM
HYJIIO, UCTIOJIb3YsI CBOMCTBA CTEIICHEH;

o BBITIONHATh apu(METHYECKUE OIepaluyd HajJ OJHOWICHAMH W MHOTOWICHAMH, PacKIaIbIBaTh

MHOTI'OYJICHBI Ha MHOKHTCIIN, HCIIOJIb3Yysd MCTOJ BbBIHCCCHUSA O6IJ_[€I‘O MHOXHUTCIIA 3a CKO6KI/I,
METOJ I'pyHIIUPOBKH, CI)OpMy.]'IBI COKpPAIICHHOI'O YMHOKCHU;

o BBITNOJIHATH OCHOBHBIE IEUCTBUSA C AJIreOpandecKUMHU Ipo0sMHu;

o pelaTh JIMHEMHBIC U PallMOHAJIBHBIC YPABHEHMS C OJJHOM IIEPEMEHHOM;

o pelaTh HECIOXKHBIE TEKCTOBBIE 33]a4i allre0pandecKuM METOJIOM;

o cTpouTh rpaduk JIUHEHHOW (yHKIMM, oONpenensTh cBoiicTBa (yHKIMM 1O ee Trpaduky;
OpUMEHATh rpaduyeckue MpeACTaBIeHUs IPU pPEIIeHUM YpPaBHEHWH, CHCTEM JIMHEHHBIX
ypaBHEHU I

o pelaTh CUCTEMBI IBYX JIMHEHHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU;

pelaTh cjeAylouye ;KU3HEHHO-TPAKTHYeCKHe 3a1a4u:

CaMOCTOSITENILHO IPUOOPETaTh U IPUMEHSTh 3HAHUS B PA3IMUHBIX CUTYALUX;

paboTaTh B rpymnmnax;

apryMEHTHPOBATh M OTCTAaUBATh CBOIO TOUKY 3PEHUS;

YMETh CITyIIaTh JPYTUX

MIOJIb30BATHCS TIPEJAMETHBIM YKa3aTeleM dKIUKIONEeINH 1 CIPAaBOYHUKOB JUTSI HAX 0K ICHHS

uH(popMaLnu;

J CaMOCTOSITENIFHO JICHCTBOBATh B CUTYalluH HEONPEACTICHHOCTH IPU PEIICHUH aKTYaJIbHBIX IS
HUX [IPOOJIEM.

AJITEBPA. 8 KJIACC.
3 yaca B Henennro. Beero 136 gacos.

1. PaunonasibHbie Apoou (27 4)
Panmonanshas 1po6b. OCHOBHOE CBOMCTBO ApoOU, COKpaIleHHe JPOOei.

ToxnecTBeHHbIe TPeoOpa30BaHus PAllMOHAIBHBIX BhIpaxkeHUi. DyHKINA U ee TpaduK.

OcHoBHas ocib — BBIpa6OTaTL YMCHHUC  BBIIOJHATL  TOXIACCTBCHHLIC Hp606p3.30BaHI/I}I
panrOHAJIBHBIX BBIan(eHHﬁ.

Tak kak 1eHCTBHS ¢ palMOHATIBHBIMU JPOOSIMHU CYIIECTBEHHBIM 00pa30M OMHUPAIOTCS HA AEUCTBUS C
MHOTOWJIEHaMM, TO B Hayaje TeMbl HEOOXOJMMO MOBTOPUTH C YHYAIIMMHUCS NMPEOOpazoBaHMS IEIBIX
BBIPA)KCHU.

['maBHOE MECTO B TaHHOW TeME 3aHUMAIOT AITOPUTMBI IEUCTBHUI C APOOSMHU. YUaluecs AOTKHBI
MMOHUMATh, UTO CYMMY, Pa3HOCTh, IPOU3BEICHHUE U YacTHOE ApoOel Bcera MOKHO MPEICTaBUTh B BUC
npobu. Ilpuobperaemple B TaHHOW TeME YMEHHUS BBITIOJNHSITH CIOKCHHE, BHIYMTAHUE, YMHOXKECHHE W
JeneHue Apooeii SBIIOTCS ONOPHBIMU B MpeoOpa3oBaHusIX IPOOHBIX BeIpakeHui. [loaTomy um ciemyer
yaenuTh ocoboe BHUMaHKe. HerenecooOpa3Ho nepexoanTs K
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KOMOWHHMPOBAHHBIM 3aJaHUsIM Ha BCE ACHCTBUSA C JpOOSIMH TIpeXnae, 4yeM OYyIyT YCBOCHBI
OCHOBHBIC QJITOPUTMBI. 3aJjaHUs HA BCE JIEHCTBUSI C IPOOSIMU HE JOJIKHBI OBITh U3JIUIITHE TPOMO3JIKUMU
U TPYJOEMKHUMH.

HpI/I HaxXO0XJACHHNU 3HAYCHUH z[po6el71 JAar0TCA 3aJaHrs Ha BBIYHCIICHHA C IIOMOIIBIO KAJIbKYJIATOpA.
B nannoii Teme pacipsaAr0TCA CBCACHUA O CTATHUCTUYCCKUX XAPaKTCPHUCTHUKAX. Beogutcs moHsTHE
CpE€AHET0 rapMOHHUYCCKOT'O PsAJia IOJTOKUTEIIBHBIX YU CCII.

N3ydenne TeMbl 3aBepliaeTcsi paCCMOTPEHHEM CBOMCTB rpaduka QyHKIUH .
2. KBagpaTHbie kopuu (25 4)

[TonsiTrie 006 UppanoHaIbHBIX yrciax. OOIIHe CBeIeHUs O ACHUCTBUTEIBHBIX YrciaX. KBaapaTHbIii
KopeHb. [loHSITHE O HaxoOXIeHUM TPUOIMKEHHOTO 3HAueHUs KBajapaTHoro kopHs. CBoiicTBa
KBaJpaTHBIX KopHEW. [IpeoOpa3zoBaHus BBIpaXXEHUH, colIepKalluX KBaJapaTHble KOpHU. DyHKIMS ee
CBOIicTBa U rpaduk.

OcHoBHas HCJIb — CUCTCMATU3UPOBATh CBCACHUA O pallMOHAJIBbHBIX YHCIaX W JaTb IPCACTABIICHUC
00 HppaMOHAJIbHBIX 4YHCJIaX, paCllupuB TEM CaMbIM IIOHATHUC O YHCIIC, Bblpa6OTaTI> YMCHHC
BBITIOJIHATH npeo6pa30BaHI/m BLIpa)KeHHfI, COACPIKAIIUX KBAAPATHBIC KOPHHU.

B naHHOM TeMme ydamuecss MOJY4arOT HA4YaJbHOE IPEICTABICHUE O IMOHATUU JEHCTBUTEIBHOIO
gyucna. C 3Tol 1e7p0 00001IIat0TCs U3BECTHBIE yJalMMCSl CBEIECHHS O PAllMOHAIBHBIX uuciax. s
BBEJICHUS NOHSATHS UPPALMOHAIBHOIO YKCIIA UCIOJIB3YETCSI MHTYUTUBHOE NIPEACTABICHUE O TOM, 4TO
KQKJbI OTPE30K HMMEET IMHY U IOTOMY KAaKJIOM TOYKE KOOPAMHATHOW IPSIMOM COOTBETCTBYET
HeKoTopoe yucio. [TokaszbiBaeTcs, 4TO CyLIECTBYIOT TOUKH, HE MMEIOIINE PAllMOHAJIbHBIX a0CIHCC.

[Ipu BBeACHUM TOHSATUS KOPHS TOJE3HO O3HAKOMHUTH YYAIUXCS C HAXOXKICHHUEM KOpPHEH C
MOMOIIBIO KaJTBKYIISTOpPA.

OcCHOBHOE BHMMaHHE YJIENSETCS MOHSATHIO apu(METHUECKOTO KBAJPATHOTO KOPHS M CBOMCTBaM
apu(MeTHUECKUX KBaJIpaTHBIX KOpHeH. JloKka3bIBatOTCS TEOPEMbI O KOpHE M3 MPOMU3BEIEHUS U 1podH, a
TaK)Ke TOXKJIECTBO , KOTOPbIE MOJIy4aloT MPUMEHEHHE B MPeoOpa3oBaHUSAX BBIPAXKEHUMN, COIEPIKAIIUX
KBajJpaTHble KOpHHU. CrenuaabHOe BHMMAaHHUE YEISIeTCs OCBOOOXKICHHUIO OT UPPALMOHAIBHOCTH B
3HaMeHaresne JpoOu B BBIPAKEHUAX BUJA . YMEHHE NpeoOpa3oBBIBATH BBIPAKEHHUS, COJEpKAlUe
KOpPHH, 4YaCTO UCIIOJIB3YETCsl KaK B CAMOM Kypce airedpsl, Tak U B Kypcax reOMEeTpHH, alnreOpbl U Havyas
aHaJIn3a.

[Iponomxkaercs pabora 1O  pa3BUTHIO  (YHKIHMOHAIBHBIX  MPEACTABICHUN  ydalluxcs.
PaccmatpuBaroTcs ¢yHKuusa ,ee cBoiicTBa W rpaduk. [Ipu m3yueHunm (QyHKIUU TMOKa3bIBaeTCs €e
B3aUMOCBSI3b C QyHKIHEH , T71e X> 0.

3. KBaapartHuble ypaBHeHus (26 1)

KBanpatHoe ypaBHeHue. PopMmyna KOpHEM KBaJpaTHOTO ypaBHEHus. PelnieHue palnoHaJIbHBIX
ypaBHEHUN. Pemienne 3aaa4, NpuBOAAIIMX K KBaJApPaTHBIM YPaBHEHUSAM M NPOCTEHIIMM pallMOHAIbHBIM
YpaBHEHHUSIM.

OcHoBHast 1enb — BbBIPAOOTATh YMEHMs pellaTh KBaJpaTHbIE YpaBHEHHs U IPOCTEHIINe
palMOHaIbHBIC YPABHEHUS U IPUMEHSATD UX K PEILICHUIO 3a]1a4.

B nHavase TemMbl NPUBOJATCS HPUMEpPHl PELICHHUS HEMOJHBIX KBAaJPAaTHBIX ypaBHEHUH. ITOT
MaTepuai cucTeMatusupyerca. PaccMmarpuBaroTCs aiarOpUTMbl pEUIEHUS HEMOJHBIX KBaJlpaTHBIX
ypaBHEHUH Pa3IUUHOTO BUA.
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OCHOBHOE BHUMaHUE CIEAYET YACIUTh PEUICHUIO YPABHEHUN BHIA ax® + bx + ¢ = O,tnea#0,c
WCIIONb30BaHueM (GopMynbl KopHel. B mgaHHONW Teme ywammuecss 3HakomsTcs ¢ ¢opmyrnamu Buera,
BBIPXKAIOMIMMH CBSI3b MEXKIY KOPHSIMH KBAJPaTHOTO ypaBHEHUS H ero koddduuuentamu. OHU
KCTOJIb3YIOTCS B TAJIbHEHIIIEM MPH JOKA3aTEIbCTBE TEOPEMBI O PA3JI0KEHUH KBaAPATHOTO TPEXWiIeHa Ha
JIMHEWHBIC MHOXKUTEIIHN.

VYuyamuecsi OBIaJE€BalOT CIIOCOOOM pEIIeHUs APOOHBIX pAalMOHANBHBIX YpaBHEHUH, KOTOPBIN
COCTOUT B TOM, YTO PEIICHHE TaKUX YpPaBHEHUN CBOJUTCA K PEHICHUIO COOTBETCTBYIOLIMX UEIBIX
YpaBHEHUI € TOCTEAYIOUINM HUCKIIOUEHUEM TTIOCTOPOHHUX KOPHEH.

I/IsyquI/Ie HaHHOﬁ TEMBI ITO3BOJIICT CYIICCTBCHHO PACHIMPHUTE aIllrapar ypaBHeHHﬁ, HCIIOJIb3YCMbIX
AJIg pCIICHUA TCKCTOBBIX 3a/1a4y.

4., HepaBenctBa (25 4)

YucnoBble HEpPaBEHCTBA M MX CBOMCTBA. llowiIeHHOE CIIOKEHHE W YMHOXKEHUE YHUCIOBBIX
HepaBeHCTB. [lorpenHocTh M TOYHOCTH NMPUOIKeHUs. JINHEHHBIC HEPABEHCTBA C OJHON NIEPEMEHHOUN U
UX CUCTEMEL.

OcHoBHas LOCJIb — O3HAKOMHUTH YUallUuXCia C MPUMCHCHHEM HCPABCHCTB IJId OLICHKHU 3HAYCHUHN
BBIpa)KeHHﬁ, BHpa6OTaTB YMCHHUC pCHIaATh JIMHEHHBIE HCPABCHCTBA C OJIHOM nepeMeHHoﬁ U UX CUCTCMBI.

CBolicTBa YMCIIOBBIX HEPABEHCTB COCTABISIOT Ty 0a3y, Ha KOTOPOM OCHOBAHO PELICHUE JTUHEHHBIX
HEPaBEHCTB C OJHOHN MepeMeHHON. Teopembl O TOWJIEHHOM CIOXCHHUHM U YMHOXXEHHUU HEPABEHCTB
HAXOJAT MPUMEHEHHUE MPHU BBIMOJHEHUH MPOCTEHIINX YNPAKHEHUN HA OLIEHKY BBIPAXKEHHUI MO METOIy
rpaHull. BBomsaTcs TOHATHS aOCOIOTHON IMOTPENIHOCTH W TOYHOCTH MPHUOIMKCHHS, OTHOCHTEIHLHOM
MOTPEIIHOCTH.

B cBsA3M ¢ penieHuEM JIMHEWHBIX HEPABEHCTB C OJHOM IEPEMEHHOM NAeTCs IOHATHE O YMCIIOBBIX
IIPOMEXKYTKAX, BBOJSATCS COOTBETCTBYIOIIME Ha3BaHUS U 0003HadeHHs. PaccMoTpeHuio cucrem
HEPABEHCTB C OJHOM IEPEMEHHON MPEAIIECTBYET O3HAKOMIICHHUE YYalllUXCs C MOHATUAMMU IepecedeHus
1 00BbETMHEHUST MHOKECTB.

[lpu pelieHHH HEPABCHCTB WCIONB3YIOTCS CBOMCTBA PAaBHOCHJIBHBIX HEPABEHCTB, KOTOPBIC
Pa3bICHAIOTCS HAa KOHKPETHBIX mpuMepax. Ocoboe BHHMaHHUE CIEAYeT YACIUTh OTpabOTKEe yMEHUs
pelaTh IpoCTEIMe HEpaBEeHCTBA BUAA ax > b, ax < b, 0CTaHOBHMBIIHUCH CIIEIHAIBHO Ha Clydyae, Koraa
a<0.

B »t1oil Teme paccMaTpuBaCTCAd TAKKE PCHICHUC CHUCTECM JIBYX JIMHENHBIX HCPAaBCHCTB C 0I[HOI>1
HepCMeHHOﬁ, B YaCTHOCTHU TaKUX, KOTOPHBIC 3allMCAHLI B BUAC )IBOI\/'IHI:IX HCPAaBCHCTB.

5. CTeneHs ¢ 1eJIbIM NMOKa3aTeaeM. JileMeHThbl cTaTucTuKH. (17 1)

CreneHp c LIEJIbIM IIOKa3aTeIeM M €€ CBOMCTBA. CTaH,I[apTHBIﬁ ByUJ 4YucCja. HpH6J’IH)KCHHLIfI
BBIYHCIICHHUA.

OcHoBHas 1enb —BpIpaboTaTh yMeHHE NPUMEHATH CBOIMCTBAa CTENEHHM C IIENBIM ITOKa3aTelieM B
BBIUHCIICHUSIX U MpeoOpa3oBaHusi, cPOpMUPOBATh HavyaJbHbIE MPEACTABICHUS 0 cOOpe U TPYNIIUPOBKE
CTaTUCTMYECKUX MJAHHBIX, WX HArJsAAHON MHTeprperanuu. B 3Toil Teme QopMynupyroTcs CBOWCTBa
CTEIIEHH C LEJIbIM IOKa3zareaeM. MeTox NOKa3aTeNbCTBA JTUX CBOWCTB ITOKA3bIBAETCS HAa IPUMEpPE
YMHOXEHMSI CTENIEHEW C OIMHAKOBBIMU OCHOBAHMSAMH. J[aeTCs MOHATHE O 3allMCU YHMCIIa B CTAaHAAPTHOM
Buje. IlpuBoasTcss mpuMepsl UCIONB30BaHUS TaKOW 3amucH B (DU3MKE, TEXHUKE M JPYrHMX 00JIacTAX
3HAHUH.

6. [loBTOpenue (16 1)
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TpeGoBanus K YPOBHIO NOAT0OTOBKH ydamuxcs 8 kiiacca

B pe3ynbrate n3yueHus Kypca anredpsl B § Kiacce ydaruecs 10JdKHbI
3HATH/IIOHUMATh:

° 3HAa4YCHUE MaTeMaTHYECKOU HAayKu IJid pCUICHUA 3aaa4y, BO3HHUKAONIMX B TCOpPHUH W HaA
IMPAKTHUKE, MUPOTY U B TO KC BPEMA OI'PaHUYCHHOCTH MPUMCHCHHA MATCMATHYCCKUX MCTOHOB K
aHaAJIM3Y U MCCIIE0BAHHUIO MPOLIECCOB U SIBJICHUN B IPUPOJIE U OOIIECTBE;

o SHAYCHUEC NPAKTUKU U BOIIPOCOB, BOBHUKAIOIIUX B caMOM MaTeMaTHUKe JJISL (I)OpMI/IpOBaHI/IH u
PasBUTUA MaTeMaTHYEeCKOU HAayKH; UCTOPHUIO PA3BUTHUA IOHATHA YUCIIA, CO3JaHUA MATCMATUUYCCKOTO
aHaJIn3a, BOSHUKHOBCHUA U PA3BUTHA I'COMCTPHU,

. YHUBEPCAIbHBIA  XapakTep 3aKOHOB JIOTUKM MAaTEMaTUYeCKHX pacCyKIEHUH, UX
MPUMEHUMOCTH BO BCEX OOJIACTSIX YEIOBEUECKOU EATEIHLHOCTH; BEPOSITHOCTHBIN XapaKTep pa3InuHbIX
MIPOLIECCOB OKPYKAIOIIETO MUPA;

AOJIKHBI YMETh:

. BBINOJIHATE apu(MeTHUeCKUe JEHCTBMs, couyeTas YCTHbIE M IHCbMEHHbIE IPUEMBI;
HaXOJUTh 3HAYCHHUE KOPHs HATYpaJbHOU CTEIICHU, CTEIICHU C PALIMOHAIBLHBIM I10KA3aTelIeM, UCIIONb3Ys
Ipu HEOOXOJUMOCTU BBIYUCIIUTEIbHBIE YCTPONCTBA, I0JIb30BAThCS OLEHKOM W TNPUKUIKON IpHU
[IPaKTUYECKUX pacyerax;

. COCTABIISATh OYKBEHHBIE BBIPAKCHHUS W (OPMYINBI 1O YCIOBHSAM 3a/1a4; OCYIIECTBIISATH B
BBIPQXKEHUSIX U (OopMysax YHCIOBBIE INOJCTAHOBKH U BBINOJHITH COOTBETCTBYIOIIME BBIUMCIICHMUS,
OCYILECTBIIATh MO/ICTAHOBKY OJHOTO BBIPAXEHHUS B JIPYroe; BhIpakaTh U3 (GOpMYJ OJHY MEPEMEHHYIO
4yepe3 OCTaIbHBIC;

. BBIIIOJIHATh OCHOBHBIE JEMCTBHS CO CTEIIECHAMU C LEIbIMU ITOKA3aTENIAMHU, ¢ MHOTOWICHAMHU
U anredpanyecKuMu JpoOsMU; BBIIOJIHATH PA3I0KEHHE MHOTOWIEHOB HAa MHOMKUTENH; BBIIOJIHATH
TOKJECTBEHHbIE IPEOOPa30BaHMs PALIMOHATIBHBIX BBIPAKEHHIA;

. MIPUMEHATh CBOMCTBA apU(PMETUUYECKUX KBAAPATOB KOPHEH ISl BHIUMCICHUS 3HAYCHUN U
npeoOpa3oBaHUil YHCIOBBIX BBIPAKEHUH, COJEpKAIIUX KBaIPATHBIE KOPHHU;

. pemaTh JIMHEHbIe, KBaJApPAaTHbIE YPAaBHEHHS] M pallMOHAJIbHBIE YPaBHEHHUS, CBOJSLIMECS K
HUM, CUCTEMBI JIBYX JINHEMHBIX YPABHEHUI 1 HECIIOKHbIE HETMHENWHBIE YPAaBHEHUS,

. peuiaTh JIMHENHBIE U KBAaJpaTHbIE HEPABEHCTBA C OJJHOM MEPEMEHOM U UX CUCTEMBI;

. pemaTh TEKCTOBBIE 3a/aud anreOpandecKuM METOJIOM, WHTEPIPETUPOBATH TMOTYYEHHBIN
pe3ynbTaT, MPOBOJUTE OTOOP PEIICHUI, UCXOA U3 POPMYTUPOBKH 3a/1a4H;

. n300paxkaTh YUCJIa TOUKAMU Ha KOOPAMHATHOM MPSMOI;

. OTpEeIEATh KOOPAUHATHI TOYKH IJIOCKOCTH, CTPOUTh TOYKU C 3aJaHHBIMH KOOpPJIMHATAMU;
n300paxaTh MHOXKECTBO PELICHHUI THHEITHOTO HEPABEHCTBA;

. HaxOJUTh 3HaueHus GQYHKIUM, 3a7aHHOM (opmyrno#t, Tabmuieit, rpaduxom 1o ee

apryMeHTy; HaxXOJIUTh 3HAYEHHUS apryMeHTa MO 3HA4YeHUI0 (QYHKIUH, 3aJaHHOW TrpadukoM HIn
TaOJIMIIEH;

o OTIpe/IeNATh CBOMCTBA (YHKIMHU O €€ rpaduKy; NpUMEHATh rpaduyecKkue MpeacTaBICHUs
IIPU PEIICHNU YpaBHEHUH, CUCTEM, HEPABEHCTB;

. OIKCHIBATh CBOMCTBA U3YYEHHBIX (DYHKIUI, CTPOUTH UX TpaUKH;

. U3BJIEKaTh WH(OpMANMIO, TPEACTAaBICHHYI0O B TaliMIaXx, Ha JauarpaMmax, rpadukax;
COCTaBJIATh TaOJIUIIbI, CTPOUTH JUATPAMMBbI U TpaduKH;

o pemat KOMOWHATOpHBIE 33/Jayd IYTEeM CHUCTEMAaTUYECKOro mnepedopa BO3MOMKHBIX
BAPUAHTOB U C UCIOJIb30BAaHUEM IIPABUIIA YMHOKEHUS;

. BBIUNCIIATH CPEAHNE 3HAUEHUS PE3y/IbTaTOB U3MEPEHMI;

. HAXOJHUTh BEPOSITHOCTH CIy4allHBIX COOBITUI B IPOCTEHUILINX CITy4asix;

BJIaeTh KOMIEeTEHIMAMHU: TI03HABATEIbHOW, KOMMYHUKATUBHOM, MH(POPMAIITUOHHON U
pedaeKcuBHOI;
peliaTh cjeAylIue ;KU3HEHHO-TPAKTHYeCKHe 3aJa4u:
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CaMOCTOSITENILHO MTPHOOPETATh M MIPUMEHSThH 3HAHUS B PA3JIMUHBIX CUTYAIUIX;

paboTath B rpyIax;

apryMEHTHUPOBATh U OTCTAWBATh CBOIO TOUYKY 3PEHUS;

YMETh CIyIIATh IPYTUX; U3BIEKATh YICOHYI0 HHPOPMAIIUIO HA OCHOBE COTIOCTABUTEIHHOTO

aHasM3a 00bEKTOB;

®  [0JIb30BAThCS MPEAMETHBIM yKa3aTeleM dKIUKIONESANN 1 CIPABOYHUKOB JUTSI HAX 0K ICHHSI
nHpopmanuu;

® CaMOCTOSITEIBHO JACHCTBOBATH B CUTYAIIMU HEOIIPEICIICHHOCTH MPU PEIICHUH aKTYaIbHBIX

JUTSL HUX TTPOOJIEM.

AJITEEBPA. 9 KJIACC.
4 gaca B Henero. Becero 136 gacos.

1. IToBTOpenue (3 yaca).
[ToBTOpeHue kypca anreOpsl 8 kiacca.
2. KBagparuunasi pynkuusi (27 4acos).

Oynkuusa. OO6sacTh omnpeAeneHUs W o0sacTb 3HayeHMH ¢yHkuuu. CBolcTBa  (QyHKIMIL:
BO3pacTaHue U yObIBaHHE (YHKLUH, CBOWCTBA MOHOTOHHBIX (DYHKLMH, YETHBIC U HEYETHbIE (PYHKIUH,
OTpaHUYCHHBIC W HEOrpaHHUYEHHbIE (YHKINHU, HauOOJblllee W HauMEHbIee 3HaueHHs. KBampaTHbIid
TpexwieH. Pa3noxeHwe  KBaJpaTHOro  TpexwieHa Ha  MHoxurenu. Dynkuusa y=ax2 , eé
rpaduk u cBoiictBa. ['paduku GyHkumidi y=ax2+n u y=(x-m)2. KBagparnunas (yHkims, rpaduk u
cBoiicTBa KBaapaTuuHOW ¢yHkumuu. CrenmeHHas ¢yHkuus y=xn. Kopenb n-it cremenu. [poGHO-
muHeriHas ¢(yHkuusa u e€ rpaduk. CTeneHb C palUMOHANBHBIM TOKaszareneM. OCHOBHasl Lejb —
BbIpa0OTaTh yMEHUE CTPOUTH TpaduK KBaApaTUYHON GyHKIMU. M3ydeHne JaHHOW TeMbl UCIIONIb3YeTCs
JUIS CHCTEMATU3alluU U pacIIupeHus cBeAeHn o GyHKIu. BaxkHo, 4T00OBI yJanirecs TOHUMAIH, 9TO
rpaduk QyHKIUHN y= ax2+BX+C MOXKET ObITh NOJTY4YeH U3 rpaduka QyHKIUN y=ax2 ¢ MOMOIIbIO JIBYX
napajuleJIbHBIX MEpPeHOCOoB BIOJAb oceil. [lpuémbl moctpoeHus rpaduxka (GyHKIUM y=aXx2-+BX+C
0TpalaThIBAIOTCSI Ha KOHKPETHBIX MpuMepax. [Ipu aToM crienyeT yaeauTb BHUMaHHE (HOPMHUPOBAHUIO
YMEHMsI YKa3blBaTh KOOPAMHATHI BEPUIMHBI Mapadoibl, €€ OCb CHUMMETPHUM, HalpaBlIEHUE BETBEH
napa6osnsl. [Ipy u3yuyeHnn 3Tol TeMbl JalbHeee pa3BUTHE TOIY4aeT YMEHUE HaXOIUTh MO rpaduKy
POMEXYTKH BO3pacTaHusi M YObIBaHUA (PYHKIMH, a TakXKe MPOMEXKYTKH, B KOTOPBIX (YHKIUS
coxpaHsieT 3Hak. JlaTb moHATHE O 4YE€THOM M HE4YETHOM (QyHKIMAX. Ydammecs 3HAKOMSTCS CO
CBOMCTBaMM CTeNEHHOW (YHKIMM Yy=Xn IpU YETHOM M HEYETHOM n. BBoIWTCS MOHsSTHE KOpHS n-i
CTETIEHH U CTETNIEHU C PALIMOHAIBHBIM I10KA3aTEIEM.

3. YpaBHeHHs 1 HepaBEeHCTBA ¢ 0JHOI mepeMeHHol (20 yacoB).

[{emoe ypaBHEHHE M €r0 KOPHH, TPUEMBI PEIICHUS LIEJIbIX YPABHEHUM, PEIIEHUE YPAaBHEHUN
TPETbEN U YETBEPTOM CTENEHU C OJHUM HEU3BECTHBIM C MOMOILUBIO PA3JIOKEHHUS HA MHOKHUTEIU U
BBEJICHUSI BCIIOMOTaTeNbHONW mepeMeHHOW. Pemenue apoOHO-pallMOHANbHBIX — YpaBHEHUH.
HepaBeHncTBa BTOpO#l CTENEHM C OJHOW NEpeMEHHOW. PelieHue Lenblx HEPABEHCTB C OJHOU
nepeMeHHoi. Merton uHTEepBaoB. PemieHne apoOHO-pAaMOHATBHBIX HEPAaBEHCTB C OJHOMN
MIEPEMEHHON METOJOM UHTEPBAJIOB.

OcHoBHasi WeJdb — CHCTEMAaTU3UPOBATh M OOOOIIUTH CBEICHUS O PEIICHWU IEIbIX |
JIpOOHBIX paAlMOHAJBHBIX YPAaBHEHHMH C OJIHOM MEepeMEHHOH, BhIpabOTaThb YMEHHE pellaTh LeJble
YPaBHEHHUs pa3JIMYHBIMM METOJAaMHU: C TIOMOIIBIO pA3JIOKEHUS HAa MHOXHUTEIN U BBEACHMS
BCIIOMOTaTeNbHON nepeMeHHOW. Pacmmpsitorcs cBeeHHs O pelleHuu APOOHBIX palOHATbHbBIX
YPaBHEHUH. VYyaluecss 3HaKOMATCS C HEKOTOPBIMU CHELUAIBHBIMHU MPUEMaMHU PELIECHUS TaKuX
ypaBHeHUU. [IpuMeHaTh rpaduyeckue npeAcTaBieHUs KBaJpaTUYHOW (YHKIUHU A pPELICHHS
HEPAaBEHCTB BTOpOW creneHU. O3HAKOMHUTHh Y4YalllUXCSl C PpELICHHMEM HEPaBEHCTB METOJOM
MHTEPBAJIOB.
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4. YpaBHeHHs U HEPABEHCTBA C ABYM# NMepeMeHHbIMHU (23 vaca).

VYpaBHeHHE C IByMS MepeMeHHBIMU U ero rpaduk. ['paduueckuii cnocod pemeHus: cucreM
ypaBHeHui. CHcTeMa ypaBHEHMH BTOPOM CTENEHUW C JABYMS NEPEMEHHBIMHU. PellieHune cuctem
YpaBHEHUU C JBYMsI MEPEMEHHBIMU CIIOCOOOM MOACTaHOBKH, CIOCOOOM CIIOKEHUS, BBEACHUE
BCIIOMOTATENIbHONW TEPEeMEHHOW, Jpyrue CrocoObl peIIeHUs CUCTEM YpaBHEHUH C JByMs
MIEpEMEHHBIMU. PeneHne TEeKCTOBBIX 3aJad C IMOMOIIBK) CUCTEM YpPABHEHHU BTOPOW CTEICHH.
HepaBeHcTBa ¢ 1ByMs IEPEMEHHBIMU U UX CUCTEMBI.

OcHoBHasi HeJdb — BbIPA0OTAaTh YMEHHE pellaTh MPOCTEHIINE CHUCTEMBI, COJAEpIKallue
YPaBHEHHs BTOPOH CTEIEHM C JByMs IIEPEMEHHBIMM, M PEIIAaTh TEKCTOBBIC 3alayd C IOMOILBIO
COCTABJICHUS TaKMX CUCTEM. PaccMaTpuBarOTCsS CHCTEMBI YPAaBHEHHU C JABYMs IIEPEMEHHBIMU, B
KOTOPBIX 00a ypaBHEHHMS BTOPOW CTENEHH. A TaKXe pPacCMAaTPUBAIOTCS PA3JIUYHBIE CIOCOOBI
pElIECHUsT CUCTEM YpPAaBHEHHH C [JByMs IlepeMEHHbIMU. l[IpuBiledeHHME W3BECTHBIX YydalllUMCSA
rpauKOB MO3BOJISET pellaTh CUCTEMbl YPaBHEHUH rpa)uyecKUM METOJIOM, HAXOJUTh KOJIUYECTBO
pemieHnii  cucteMbl. Pa3pa®oTaHHBI MaTeMaTHYECKMI ammapar MO3BOJSIET CYHIECTBEHHO
paclIMpPUTh KJIACC COACPIKATEIbHBIX TEKCTOBBIX 3a1a4, pEIIAeMbIX C I[OMOLIBI0 CHUCTEM
ypaBHeHHH. HayuuTh pemaTb HEpaBEHCTBA C ABYMsI IIEPEMEHHBIMM M HUX cuUCTeMBbl. CBelEHHS O
rpa¢ukax ypaBHEHUH C JBYyMs IEPEMEHHBIMHU MCIIOJIB3YIOTCS MPU MIUIIOCTPALUM MHOXECTB
pELIEHUI HEKOTOPBIX MPOCTEHIINX HEPABEHCTB C ABYMs IEPEMEHHBIMU U UX CUCTEM.

5. Apudmernyeckasi u reomerpuyeckasi nporpeccun (17 gyacon).

ITocnenoBarenpbHocTH. CBOMCTBA MOCHSAOBATCILHOCTEH. UHCIIOBBIC ITOCIICIOBATEIBEHOCTH,
crocoObl 3amaHus MocienoBarenbHocTeld. PopMyna n-ro wieHa. PekyppentHas Qopmyia.
Apudmernueckass mnporpeccus. Dopmyna n-ro wieHa apudmernueckoil mporpeccuu. Dopmyna
CYMMBI IIEPBBIX N YICHOB apudmernueckoil mporpeccun. ['eoMmerpudueckas TPOTPECCHSL.
®opmMmyna n-ro wieHa TreoMeTpuyeckord mporpeccud. @dopmyna CymMmbl MEpPBbIX N UYJIECHOB
reomerpudeckoil mporpeccur. CymMma OECKOHEYHO YOBIBAIOIIEH TIe€OMETPUYECKOH MpPOTpPecCH.
Mertoa MaTreMaTHYeCKON MHIAYKLIUH.

OcHoBHasi HeJb — 1aTh NOHATUS 00 apuPMETHIECKON U TEOMETPUUYECKOM MPOTrpeccusix Kaxk
YHCJIOBBIX IOCIEA0BATEIbHOCTSIX 0co0oro ponaa. B Hauame u3ydeHHs TeMbl paccMaTpUBaeTCs
CMBICJI TOHSATHM <«IIOCIEI0BATENBHOCTE», «N-H YJIEH IIOCIEJOBAaTEIIbHOCTUY, BbIPAOATHIBACTCS
YMEHHUE HCIIOJIb30BaTh WMHIECKCHbIE 0003HAUYEHUs. DTHU CBEIEHUsS MCIOJB3YIOTCS MpPU BBEJICHUU
HNOHITUN apU(PMETUUYECKON U T€OMETPUUECKON MPOrpeccHii, BbIBOJAE (POPMYI N-TO UiI€HA U CYMMBI
N TIEPBBIX WICHOB JUIS KaXIAO0U U3 IPOrPECCHUM.

6. DJ1IeMeHTbl KOMOMHATOPUKH U TeOpUH BeposiTHOcTeil (17 yacoB).

[Tpumepsl kKOMOMHATOPHBIX 3a7ady. OCHOBHBIE NOHATHA U (OPMYNIBl KOMOWHATOPHKH.
IlepecTaHOBKH, pa3MELICHMs, COYETaHMs. OJIEMEHTHl TEOPUU BEPOSTHOCTEH: OTHOCHUTEIbHAS
4acToTa CIy4allHOro coObITUSA. BEpoATHOCTh paBHOBO3MOKHBIX COOBITUN. CI0KEHUE U YMHOKEHUE
BEPOSITHOCTEH.

OcHoBHasi HeJb — O3HAKOMUThH Y4YalIUXCAd C TOHATUSMHU IEPECTAHOBKH, pa3MelleHUs,
COUETaHWs] W COOTBETCTBYIOIIMMHU (opMyiamMHu [Uisi TOJCYeTa HUX YHCIA; BBECTH MMOHSITHS
OTHOCHUTEJIbHOM YacTOThI U BEPOSITHOCTU CIIydaiHOTO cOObITUs. M3ydueHue TemMbl HAYMHAETCS C
pelieHuss 3agad, B KOTOPBIX TpeOdyeTcs COCTaBUTh T€ WJIM HHblE KOMOMHALIMM 3JIEMEHTOB H
MOJCUMTATh WX 4YHCHO. Pa3bscHieTcss KOMOMHAaTOpHOE TMpaBWJIO YMHOXXEHHUS, KOTOpOe
UCIIONB3YETCSl B JajbHEiIIeM IMpu BbIBOAE QopMya A mojcy€éTra 4YHclia [EepPecTaHOBOK,
pasmenieHuid U coyetanui. [Ipu u3yueHnn naHHOro Martepuana He0OXOIUMO OOpaTUTh BHUMaHHE
yualxcs Ha pazinyue MOHITHH «pa3MelIeHHe» U «CoueTaHue», CPOpMUPOBATh y HUX YMEHHE
OTpeNeNATh, 0 KAKOM BHJe KOMOMHAIM UAET peub B 3amadye. B  gaHHOM Teme  ywamuecs
3HAKOMSATCS C HAYAJIbHBIMU CBEACHUSIMHU U3 TEOPUU BEPOATHOCTEH. BBOIATCS MOHATHS «ciaydaiiHoe
COOBITHE», «OTHOCHTEIbHAs YacTOTa», «BEPOATHOCTh CIy4alHOro COOBITHs». PaccmarpuBaroTcs
CTAaTUCTHYECKUI U KJIACCHYECKUH MOAXOJbl K ONPEAEICHUIO BEPOSTHOCTH CIIy4allHOIO COOBITHS.
BaxHo o0paTuTh BHMMaHHUE y4allUXCs Ha TO, YTO KIJIACCHMUYECKOE OMNpEeeNieHHE BEPOSITHOCTU
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MOXHO IHNPHUMCHATH TOJBKO K TaKUM MOJACIAM pPEAJIbHBIX CO6BITI/II71, B KOTOPBIX BCE HCXOABI
SABJIAOTCA PABHOBO3MOKHBIMU.

7. UToroBoe moBTopeHue (29 yacos).

DopMyIbl COKpAIIEHHOIO YMHOXKEHUA. KBanpaTHbIM TpEXWIEH U ero KopHuU. Pasnoxkenue
KBaJgpaTHOro TpéxwieHa Ha MHoxutenu. [IpeoOpa3oBaHue palMOHAIBHBIX — BBIPAKEHHH.
KBanpatnunas pynkmus e€ rpaduk u cBoiictBa. @yHKIMK MX CBOHCTBA M rpaduKu. YpaBHEHUS U
HEPABEHCTBA C OJHOM NMEPEMEHHOW M METOIbl UX penicHHs. CHUCTEMbl YpaBHEHUI U HEPABEHCTB C
JIBYMs IIEpEMEHHBIMU. PellleHre ypaBHEHHI U HEPaBEHCTB, COAEPKAILUX IIEPEMEHHYIO 110]] 3HAKOM
MonyJis. Pemenne TekcToBbIx 3anad. CTeneHn U KOpHU. Penmenne nppanuoHaIbHBIX YPaBHEHUN 1
UppalMoOHATbHBIX HepaBeHCTB. [locnmenoBatenbHOCTH. ApudmerHueckas W TeoMeTpudecKas
porpeccuu. DJIeMEeHTbl KOMOMHATOPUKHU U Teopuu BeposTHOCTed. OCHOBHAsA 1elib — 0000LIUTE U
CHCTEMaTH3HPOBATh 3HAHUSI 10 TEMaM 3a Kypc 7-9 KJIacCoB.

[ToaroToBKy K WTOTOBOW aTTECTallMM CIIEAYyeT NPOBOAWTH B XOAE ECTECTBEHHOTO
NOBTOpEHUs Kypca anredpsl 7 - 9 kiaccoB. OTIMYHUTENBHOM OCOOCHHOCTBIO HOBOT'O MOIXO/a K
UTOTOBOH aTTeCTalluy SBJsieTCs yerienue auddepeHnupyomumx BO3MOXXHOCTEH IK3aMEeHAIIMOHHON
paboThl, CO3TaHKME YCIOBHUH AJISi TOTO, YTOOBI CBOM 3HAHMS MOTJIHM MPOJEMOHCTPUPOBATH yUalHecs
C pa3HbIM YpPOBHEM IOATOTOBKU. OTO JIOJDKHO OTPA3UThCSl U HA CHUCTEME 3aKJIIOUUTEIBHOIO
MOBTOPEHUS, B XOJIe¢ KOTOPOTO CIIEAYeT SBHO OCYIIECTBIIATH MUG(EPEHIIMPOBAHHBIA MOIXO0A K
yyamuMmcsi. O4eBUIHO, YTO aOCONIIOTHO HELEeaecOo00pa3HO IMBbITaThCsl JOBECTH BCEX YYALIUXCS JO
OIHOT'O YPOBHA U PEIIaTh HAa 3TOM 3TallC CO BCECMHU BCC 3aJla4M OT CaMbIX IMMPOCTBIX OO0 AOCTATOYHO
cinoxHbIX. [Ipy pabote ¢ OAHUMH MIKOJIBHUKAMU CIEAYET YACIUTh OCHOBHOE BHUMAHHE 33/1aHHSIM
0053aTeIbHOT0 YPOBHS, IOMOYb UM JIMKBUUPOBATh MPOOEIIbI B IOArOTOBKE U €Il pa3 oTpadoTaTh
YMEHHE pelIaTh OCHOBHbIC 3afayd. Jlpyrue IIKOJBPHUKM B XOJE€ IOBTOPEHHS JOJDKHEI
IMPOABHUHYTLCA B cBoOci anre6pa1/1qe<31<oi/'1 IMOATOTOBKE: CUCTEMATU3UPOBATH ITOJYUYCHHLIC 3HAHUA,
NIO3HAKOMUTHCS C HOBBIMU BUJIaMH 3a]1a4, PAaCIIMPUTh CHEKTP CHTYaIHid, TPEOYIONMX TPUMEHEHHS
WU3BECTHBIX ITOHATUN U IPUEMOB.

[ToBTOpEeHNEe MOCTPOEHO CIEAYIOIIMM OOpa3oM, YTO Ha IEPBOM YpPOKE MOBTOPSIOTCS,
000011aI0TCS M CUCTEMATU3UPYIOTCS TOTYYEHHbIE 3HAHUS 110 JaHHOM TeMe, 3aTeM Ha BTOPOM YpOKe
B KJIaCcCE€ MPOBOJUTCS TECT IO 3TOM TEMeE, TI€ 3aJaHMsl PAcCIOJIOKEHBI 110 BO3PACTAHUIO YPOBHS
CIIOKHOCTH, 3aJlaHusl C BBIOOpOM OTBETa MM C KpaTkuM oTBeToM. Ha crnenmyromem ypoxke
NPOM3BOAUTCS paboTa Haja OWIMOKAMU: TOJIHBIA pa30op 3aaHui, I/ JOMYyLIEHbl OMMOKU U
pednexcus. Takoe moBTopeHne MaTepuaia JaeT BO3MOXKHOCTh y4YalllUMCS MOHATh, HA YTO HYXHO
o0paTUTh BHHMMaHHE, 3TO IOMOXET Y4YallUMCS COPHEHTHUPOBATbCS B HK3aMEHAIMOHHBIX
TpeOOBaHUSX, TOHITh KPUTEPUH OLIECHUBAHUS paOOTHI.

TFEOMETPUA. 7 KJITIACC

2 gaca B Henento. Beero 68 yacos.

1. HayanbHble reomerpuueckue ceeaenus (11 yacon).

[Ipocreiimme reomerpuyeckue (GUryphl: TpsiMasi, TOYKa, OTPE30K, Jy4, yroia. [loHstue
paBeHcTBa reomeTpuueckux (uryp. CpaBHeHHE OTPE3KOB U yriioB. M3MepeHue OTpe3KOB, JITMHA
oTpe3ka. M3mepenue yrios, rpagycHas Mepa yria. CMEKHbIE U BEpPTUKAJIbHbBIE YIJIbl, UX CBOMICTBA.
[TepnenaukynsipHbIC TIPSIMBIE.

OcHoBHasl WeJIb - CUCTEMATU3UPOBATh 3HAHUS YYALIUXCS O MPOCTEHIINX T€OMETPUUECKUX
¢durypax u ux cBoricTBax. BBecTu moHsiTHe paBeHCTBa PUTYD.

XapakTepucTuka Kypca. B 1anHoii TeMe BBOJIATCS OCHOBHBIE T€OMETPUYECKUE MTOHATUS U
CBOMCTBA MPOCTEHIINX TeOMETPUUECKUX (UTYp HA OCHOBE HATISIHBIX MPEACTABJICHHUHN ydJaluxcs
nyTéM O0O0OOIIeHHUsS OYEeBUIHBIX WIIM HW3BECTHBIX M3 Kypca wmareMatuku 1 — 6 KIlaccos
reomeTpuueckux ¢GakToB. [loHsATHE aKCHOMBI HA HaYaJILHOM JdTarne 00ydeHUsI He BBOAMUTCS, U CaMH
aKCUOMBI He (GOPMYIUPYIOTCS B SBHOM Buae. HeoOXoauMble MCXOMHBIE MOJOXKEHHs, HA OCHOBE
KOTOPBIX H3Yy4alOTCs CBOMCTBA T€OMETPUYECKUX (PUTYP, TMPHUBOAATCS B OMHUCATEIBHOU (opme.
[IpyHUMIIMATBEHBIM  MOMEHTOM JIAHHOW TEMbl SIBIIIETCSI BBEJACHHE TOHATHS PABEHCTBA
reOMETpUUYECKHX (PUTYp Ha OCHOBE HAIJISAHOTO TMOHATHS HanokeHus. OnpenenéHHOe BHUMaHUE
JIOJKHO YIENSATHCS MPAKTUYECKUM MPUIIOKEHHUSIM T€OMETPUUYECKUX TOHSITHIA.
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2. Tpeyroabuuku (18 yacos).

TpeyronsHuk. IIpusHaku paBeHCTBa TpEyroiabHUKOB. [IeprieHIuKymnsap K IpsiMoi.
Menuanbl, OUCCEKTPUCHI M BRICOTHI TPEYrojbHUKa. PaBHOOEAPEHHBII TPEYTrOJbHUK U €T0 CBOWCTBA.
3aa4y Ha NOCTPOCHUE C TIOMOILBIO LIUPKYJI U TMHEUKH.

OcHoOBHas1 1eJIb - BBECTH IOHATHE TeopeMbl. BbIpaboTaTh yMEHUs J10Ka3blBaTh PAaBEHCTBO
TPEYTOJIBHUKOB C IIOMOILBIO U3YYEHHBIX IPU3HAKOB. BBECTH HOBBI KJIacC 3a/1ad — Ha IIOCTPOEHUE C
IIOMOUIBIO UUPKYJIS U TUHEHKH.

Xapakrepucruka Kypca. [IpusHaku paBeHCTBa TPEYrOJIBHUKOB SBISIIOTCS OCHOBHBIM
pabouuM anmapaToM Bcero Kypca reomeTpuu. /lokasarenbcTBo 00JIbIIEH 4acTH TEOPEM Kypca U Tak
JK€ PELICHUE MHOTHX 3a1ad IPOBOAMTCS IO CIEAYIOLIEH CXeMe: IIOUCK PABHBIX TPEYTrOJIbLHUKOB —
000CHOBaHME HX PABEHCTBA C IIOMOIIBIO KAaKOrO-TO NPHU3HAKa — CIEACTBUS, BBITEKAIOIIME W3
paBEHCTBA TPEYrOJBbHUKOB. [IpMMEHEHHE NPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB IIPU PELICHUH
3aJa4  JA€T BO3MOJXKHOCTb IIOCTEIICHHO HAKaIlIMBaThb OIBIT IPOBENCHUS [JOKa3aTEJbHBIX
paccyxxneHnii. Ha HadanpHOM dTane u3y4eHUs M INIPUMEHEHMsI [IPU3HAKOB PABEHCTBA
TPEYroJbHUKOB, L1€J1eCO00pa3HO UCIOIb30BaTh 3a/1a4M C TOTOBBIMU YEPTEXKAMHU.

3. MapaanenbHbie npsimbie (10 yacos).

[Ipu3Haky mnapajIeIbHOCTH MpsAMBIX. AKcHOMa HapaieldbHbIX npsMbIX. CBoiicTBa
NapaJuUICIbHBIX IPSAMBIX.

OcHoBHasi neab - BBecTH OJHO M3 BaXKHEWINMX INOHATHM — IOHATHE IApPaUICIBHBIX
npsMbIxX. JlaTh mepBoe mpenacTaBieHHe 00 aKCMOMax M aKCMOMaTHYECKOM METOJAE B T'€OMETPHH.
BBectu akcnoMy napasiesbHbIX IPSIMBIX.

XapakrepucTuka Kypca. [IpusHaku u cBOMCTBa mIapajulebHBIX IPSAMBIX, CBSI3aHHBIE C
yriamy, oOpa3oBaHHBIMU TP IEPECEUEHUM JBYX IMPSAMBIX CEKyIIeW (HAKpecT JiexXalluMu,
OJTHOCTOPOHHUMH, COOTBETCTBEHHBIMM), LIUPOKO HCHOJIB3YIOTCA B JalbHEHIIEM IpU H3y4eHUU
YETBIPEXYTOJIbHUKOB, MOJOOHBIX TPEYrOJIbHUKOB, IPU pEUIEHUM 3aJady, a TaKXkKe B Kypce
CTEpEOMETPUH.

4. CooTHoOIIEHHE MeKIY CTOPOHAMU U YIJIaMHu TpeyroJibuuka (18 yacos).

Cymma yrnoB TpeyroiabHuka. COOTHOLIEHHE MEXIYy CTOPOHAMM M YIJIaMU TPEYrOJbHUKA.
HepasenctBo TpeyronbHuka. [IpsMoyronbHble TPEyroNbHUKH, UX CBOMCTBA U IIPU3HAKN PABEHCTBA.
PaccrosiHue OT TOUKM A0 mpsAMOH. PaccrosiHue Mexay napauielbHbIMU HpsMbIMU. IlocTpoeHue
TPEYrOJIbHUKA 110 TPEM DIIEMEHTaM.

OcHoBHasi eJIb — PACCMOTPETH HOBBIE MHTEPECHBIE U BaKHBIE CBOMCTBA TPEYTOJIBHUKOB.

XapakTepucTuka Kypca. B 1naHHOI TeMe T0OKa3bIBA€TCS OJHA U3 BaXKHEUIIMX TEOPEM
reoOMEeTpUM — TeopeMa O CyMMe YIJIOB TpeyrojbHuKa. OHa IMO3BOJISET JaTh KJIACCHU(PHUKAIHIO
TPEYrOJIbHUKOB MO yriaM (OCTPOYTOJIbHBIM, MPSMOYIOJbHBINA, TYHNOYTOJNbHBIN), a TaKxKe
YCTAaHOBUTb HEKOTOpBIE CBOWCTBA W IPU3HAKM DPABEHCTBA IIPSIMOYIOJIBHBIX TPEYrOJBHUKOB.
IlonsiTHE pacCTOSIHUS MEXKIAYy NapaUICIbHBIMA NPSIMBIMM BBOJUTCS HAa OCHOBE JIOKa3aHHOU
[IPEABAPUTEIIBHO TEOPEMBI O TOM, YTO BCE TOYKM KaXJAOW M3 JABYX NapaJlICIbHBIX IPSAMBIX
paBHOYAAJIGHBl OT JPYyrod MNpsMOi. OTO TOHSATHE WIpaeT BAXHYK pOJib, B YAaCTHOCTH,
UCIIOJIB3YETCS B 3a/ladax Ha noctpoenue. [Ipu pelreHnn 3a1a4 Ha MOCTPOEHUE B 7 KJacce CIeAyeT
OTPaHUYUTHCS TOJILKO BBIIIOJHEHUEM M ONKCAaHUEM MOCTPOEHHUS MCKOMOU (urypsl. B oTaenbHbIx
CIIy4asx MOXHO IIPOBECTH YCTHO AHAJIM3 U JIOKA3aTENBbCTBO, @ JIEMEHTBI UCCIIEIOBAHUS JOJIKHBI
IIPUCYTCTBOBATH JIMIIb TOT/1A, KOT/1a 3TO OTOBOPEHO YCIOBUEM 3a/1a4U.

5. IToBTopenue (11 yaco).

TF'EOMETPUHI. 8§ KJIACC

2 yaca B Hegeq10. Beero 68 yacos.

1. Yerbipéxyronbuuku (14 yacos).

MHOroyrojabH1KH, BBITYKJIbIH MHOTOYTOJIBHMK, YETHIPEXYroibHUK. [lapannenorpamm, ero
cBoiictBa u mnpusHaku. Tpamenus. [IpsmoyronbHuK, pomO, KBaapaT, ux cBoicTBa. OceBas u
LEHTpaJIbHAasi CAMMETPHH.
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OcHOBHasi meJb - U3y4ydUThb Haumboiee BaXHbIE BHJbl YETHIPEXYTOJIBHUKOB —
napauesnorpaMM, MpsiMOyrojibHHUK, poMO, KBajapar, Tpaneuuto. /late mpexacraBieHue o (urypax,
00J1a1al01X OCEBOM UM LIEHTPAIIbHON CUMMETPHEN.

XapakTepucTHKa Kypca. Jloka3arenbcTBO OOJNBIIMHCTBA TEOPEM JAaHHOM TEMBI U pEIICHHE
MHOTHUX 3a/1a4 MPOBOJATCS C MOMOILBIO PU3HAKOB PAaBEHCTBA TPEYTOJbHUKOB, II09TOMY, IOJIE3HO
UX MOBTOPUTH B Hauaje u3ydeHUs Tembl. OceBasi M LIEHTpPaJbHbIE CUMMETPUM BBOJSATCS HE Kak
npeoOpa3oBaHue IUIOCKOCTH, a Kak CBOHCTBO TIe€OMETpHYECKHMX (Uryp, B 4YacTHOCTH,
4eThIPEXYTOJbHUKOB. PaccMOTpeHue 3THX MOHATHI Kak JBM)KEHUH IUIOCKOCTH COCTOMUTCA B 9
KJIacce.

2. llnomaap (14 yacos).

[lonsaTne ruiom@aau MHOTOyrosibHUKa. lIDnomaau npsMOyrojbHMKA, Iapajuleaorpamma,
TpeyrojpHUKa, Tpaneuuu. Teopema Iludaropa.

OcHOBHasl LeJb - PACHIMPUTh M YIIyOUTHh MOJIYYEHHBIE B 5 — 6 Kilaccax MpPeJCTaBICHUS
yyamuxcst o0 HM3MEpeHMM M BBIUMCICHMM Iulomaaed. BeiBectn ¢opmynbsl  1uiomaznei
IIPSIMOYTOJIBHUKA, IapajulesIorpaMMa, TPEYroJIbHMKA, Tpaneuuu. Jloka3aTb OJHY M3 TJIaBHBIX
TeopeM reomerpun — reopemy Iludaropa.

XapakTepucTHKa Kypca. BeiBox Gopmyn uisi BEIYUCICHUS TIOMAACH MPSIMOYTOJIbHUKA,
[apajuleJIorpaMMa, TPEyroJIbHHKA, Tpaleluyd OCHOBBIBAE€TCS HAa JABYX OCHOBHBIX CBOMCTBax
ioniaiel, KOTopble NMPUHUMAIOTCS UCXOS U3 HarJIAHBIX MPEICTaBICHUM, a Takke Ha (popmyie
IUIOINAAM KBajgpaTa, OOOCHOBaHME KOTOPOM He sBIsSeTcs OO0S3aTENbHBIM IS Y4YaIlHUXCs.
HerpanuumoHHoi s IIKOJBHOTO Kypca SBISETCS TEOpeM 00 OTHOLIEHUM IUIOIAJeH
TPEYrOJIbHUKOB, MMEKOIUX IO paBHOMY yriay. OHa NIO3BOJIIET B JAJbHEHINEM JaTh IIPOCTOE
JI0Ka3aTeNbCTBO NPU3HAKOB MOJ00US TPEYroJbHUKOB. B 3TOM COCTOMT OJHO M3 MPEUMYIIECTB,
00yCJIOBJICHHBIX PaHHUM BBEJECHHEM HOHATUS Iutomaau. JlokaszarenbcTBo Teopemsbl I[lndaropa
OCHOBBIBAETCS Ha CBOMCTBaxX IUIOMIAZe M (opMynax ais miomianeil KBagpara U TPEyrojbHHKA.
Jloka3bIBaeTcs Takke TeopeMa, oopatHas Teopeme Iludaropa.

3. [lopoOHbIe TpeyroabHuku (19 yacos).

[TonoGHble TpeyronbHukH. [Ipu3Haku momobus TpeyroiabHUKOB. [IpuMeHeHue momolus K
JI0Ka3aTeNbCTBY TeopeM M pemieHuto 3anad. CHHyc, KOCHMHYC W TaHI€HC OCTpPOro yria
IIPSAIMOYT'OJIBHOTO TPEYTOJIbHUKA.

OcHoBHasi HeJab - BBecTu NoHsATHE MOJOOHBIX TPEYroJbHUKOB. PaccMOTpeTh MpU3HAKH
noJo0usl TPEYroJbHUKOB M WX NpuMeHeHus. CrenaTe NEpBbI IIar B OCBOCHHUU YYalIUMUCS
TPUTOHOMETPUYECKOTO arapara reoMeTpHH.

XapakTtepuctuka Kypca. Omnpenenenue moJoOHBIX TPEyroJbHUKOB JaeTcsl HE Ha OCHOBE
npeoOpa3oBaHusa MOA00Ms, a 4Yepe3 PaBEHCTBO YIJIOB U IPOMNOPLUUOHATIBLHOCTb CXOJICTBEHHBIX
cTopoH. Ha ocHOBe npu3HaKoB 1Mog00Us JOKa3bIBAETCSA TEOpEMa O CpeHEel JIMHUM TPEYyrojJbHHKa,
YTBEPKJIEHHE O TOYKE IIEPECEUECHMs] MEAWaH TPEYroJbHHKA, a TAKXE JBa YTBEPKICHUA O
IIPONOPLUUOHAIIBHBIX OTPE3KAX B NPSAMOYIOJIBHOM TPEYTOJIbHUKE. JlacTcs mpencTaBieHue O METOAE
noso0us B 3aJjauax Ha MOCTpoeHUe. B 3akitoueHne TeMbl BBOASTCS 3JIEMEHThl TPUTOHOMETPUH —
CHUHYC, KOCUHYC U TAHI'€HC OCTPOTO yIia NPsAMOYTOJbHOIO TPEYrOJbHUKA.

4. Okpy:kHocThb (16 yacoB).

B3aumHoe pacnosnokeHue mpsiMOW M OKpyKHOCTH. KacarenbHas K OKpPY)KHOCTH, €€
CBOMCTBO UM mnpusHak. LleHTpanbHble M BHHUCaHHBIE YIUIBL. UYeTblpe 3aMedarebHbIE TOYKH
TpEeyroJibHUKa. BriicanHas ¥ onucanHast OKPYKHOCTH.

OcHOBHasl 1eJb - PAaCHIMPUTh CBEACHUS 00 OKPY>KHOCTH, MOJIyYEHHbIE YYallUMHUCSA B 7
kJjacce. M3yuuThs HOBbIE (DAKTHI, CBA3aHHBIE C OKPYKHOCTHIO. [[03HAKOMUTE yyaluxcs ¢ YeTbIpbMS
3aMe4aTelIbHBIMU TOYKaMU TPEYTrOJIbHUKA.

XapakrepucTuka Kypca. B 1gaHHOW TeMe BBOJIUTCS MHOTO HOBBIX TIOHSATHH H
paccMaTpUBaeTCs MHOIO YTBEPXKICHMM, CBA3AHHBIX C OKPYXKHOCTBIO. JUISI MX YCBOCHHS CIENYET
yIEIUTHh OOJIbIIIOE BHUMAHUE PEIICHUIO 33/1a4. YTBEPXKIEHHUS O TOUKE MepecedeHHs] OUCCEKTpUC
TPEYrOJIbHUKA U TOYKE IEPECEUEHUs CEPEAUHHBIX INMEPHNEHIUKYIAPOB K CTOPOHAM TPEYTrOJIbHUKA
BBIBOJIATCS KaK CJIEICTBUSI U3 TEOPEM O CBOMCTBAX OMCCEKTPUCHI YIJIa U CEPEIUHHOTO
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NEePIeHIuKYyNIsApa K OTpe3Ky. TeopemMa O TOUKe NEepecedeHHs] BBICOT TPEYrojbHUKA (WM HX
MPOJOHKEHU) JOKa3bIBAETCS C TOMOINBIO YTBEPXKIEHHUS O TOUKE IEPECeUeHHUs CepelIuHHBIX
NeprneHauKyIsapoB. Hapsmy ¢ Teopemamu 00 OKPYKHOCTSX, BIIMCAHHOW B TPEYTOJbHUK H
ONMCAHHOM OKOJIO HEro, pacCcMaTpHUBAIOTCS CBOMCTBO CTOPOH OINHMCAHHOIO YETHIPEXYTOJIbHUKA U
CBOMCTBO YIJI0B BIIMCAHHOT'O YETBHIPEXYTOJbHUKA.

5. IloBTOpeHne Kypca reomerpun 8 Kiacca (5 yacon).

I'EOMETPUAL. 9 KJIACC.

2 yaca B HeaeJio. Becero 68 uacos.

1. Bekrtopsl (8 yacoB). Meroa koopaunat (10 yacoB).

[Tonstue Bekropa. PaBeHCTBO BekTOpoB. CIll0KEHHE M BBIUUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4ucio. PasioxkeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BekTOopaMm. KoopauHaTel
BekTopa. IIpocreiimme 3anaun B KOOpAMHATaX. Y PaBHEHMs OKPYKHOCTU U NpsAMou. [IpumeHnenue
BEKTOPOB M KOOPJIMHAT IIPU PELICHUH 3a/1a4.

OcHoBHasi meJb - HAy4YUTh Y4YallUXCs BBINOJHATH JEHUCTBUS HaJ BEKTOpaMU Kak
HAIpPaBIEHHBIMU OTPE3KaMH, YTO BaXKHO IJIsl MPUMEHEHHUs BEKTOpPOoB B (Qusuke. [lo3HakoMuTh ¢
HCIIOJIb30BAHUEM BEKTOPOB M METOAA KOOPAUHAT IIPU PELIEHUN T'€OMETPUYECKUX 3a/1a4.

XapakrepucTuka Kypca. Bektop onpenensiercs Kak HanpaBJI€HHBIM OTPE30K U JCHCTBUSA
HaJ BEKTOpaMU BBOJATCS TaK, KaK 3TO IPUHATO B (U3UKE, T.€. KaK JACUCTBUS C HalNpaBICHHBIMU
otpezkamu. OCHOBHOE BHUMAaHUE JOKHO OBITh YENeHO BBIPAOOTKE YMEHUIA BBHIIOIHSATH ONEepaliu
HaJ BEKTOpaMH (CKJIaJbpIBaTh BEKTOPHI [0 MpaBUjaM TPEYrojibHUKA U MapajulesiorpaMma, CTPOUTh
BEKTOp, PaBHBIM pa3HOCTU JBYX JAHHBIX BEKTOPOB, a TAKKE BEKTOP, PABHBIM IPOU3BEACHUIO
JTAHHOT'O BEKTOpa Ha JaHHOe 4yKciio). Ha mpuMepax nmoka3pIBaeTcsi, Kak BEKTOPbI MOTYT IIPUMEHSITCS
K PELICHUI0 TreOMEeTpHIecKuX 3aaad. JlemoncTpupyercs 3QpheKTUBHOCTh IPUMEHEHUs (HOpMYIT ISt
KOOPJIHMHAT CPEAMHBI OTPE3KAa, PACCTOSHHS MEXKIY IBYMs TOYKAMH, YPAaBHEHUH OKPYXKHOCTH H
IpsIMON B KOHKPETHBIX TEOMETPUUECKUX 33]]auax, TeM caMbIM AalTcs npeacTtaBieHue 00 U3y4eHHUH
TEOMETPHUECKHUX (QUTYP C TOMOIIBIO AJITeOPBI.

2. CooTHomeHHe MeKAy CTOPOHAMH M YyIVIaMH TpeyroibHuka. CkajsipHoe
npousseaeHue BeKTopos (11 yacos).

CuHyc, KOCMHYC W TaHI€HC yria. TeopeMbl CHHYCOB U KOCHUHYCOB. PemieHue
TPeYroiabHUKOB. CKalsIpHOE IPOU3BEACHHE BEKTOPOB U €ro IMPUMEHEHHE B TE€OMETPUYECKUX
3a/1a4ax.

OcHoBHasi neb - Pa3BuTh yMeHHE ydaluxcs NPUMEHATh TPUTOHOMETPUUYECKUN amnmapar
IIPU PELICHNN T€OMETPUYECKUX 3a/1a4.

XapakTepucTuka Kypca. CUHYC U KOCHHYC T1060r0 yria ot 0 n0 180”  BBoasATCA C
MOMOILBIO €IMHUYHON TOJYOKPYXHOCTH, JIOKa3bIBAIOTCA TEOPEMbl CHHYCOB M KOCHHYCOB U
BBIBOAMTCS emI€ oHa (hopMyrIa IUIOMAaan TPEyroJbHUKa (TI0JIOBUHA MPOU3BECHHS JIBYX CTOPOH Ha
CHUHYC yTJIa MEXAYy HUMH). DTOT ammapar MPUMEHSAETCS K PEeIIeHUI0 TPeyroJbHUKOB. CKajspHOe
NIPOM3BEICHNE BEKTOPOB BBOJUTCS KaK B (u3UKe (POU3BEICHUE JJTMH BEKTOPOB HAa KOCHHYC yIiia
MEXIy HUMH). PaccMarpuBaroTcs CBOMCTBa CKaJspHOTO NMPOU3BEACHHS U €ro NMPHUMEHEHHE IMpU
pemeHn reoMeTpudeckux 3amad. OCHOBHOE BHUMAaHHE CIENYeT YACTUTHh BBIPAOOTKE MPOYHBIX
HaBBIKOB B IPUMEHEHUHU TPUTOHOMETPHUECKOTO amnmapara Ipy pelieHnd TeOMeTpUIEeCKUX 3aay.

3. IinHAa OKPY:KHOCTH M IUIoIAaAb Kpyra (12 yacos).

[IpaBunabHBIE ~ MHOTOYTOJNIBHUKHA.  OKpY)KHOCTH, ONHMCAaHHAas  OKOJIO  IMPaBHIJIBHOIO
MHOTOYTOJTbHMKA W BIHCAaHHAs B Hero. [locTpoeHwe NpaBUIIBHBIX MHOTOYTOJBHHUKOB. JluHa
okpyxHocTH. [Tnomans kpyra.

OcHoOBHasl 1eJdb - PacIIMPUTh 3HAHHWE YYAIIUXCS O MHOTOYTOJbHHKaX. PaccMoTpeTsh
HOHATHS JUTMHBI OKPY>KHOCTH U IIOLIAU Kpyra U (pOpMyJIIBI U1 UX BBIYUCICHHUS.

XapakTepucTuka Kypca. B Havame Tembl maéTcs ompeneNieHHe  IMPaBHILHOTO
MHOT'OYTOJIbHUKA U PACCMATPUBAIOTCS TEOPEMbI 00 OKPY)KHOCTSIX, OIMCAHHOM OKOJIO MPaBUILHOTO
MHOTOYTOJIbHIKA W BITUCAHHOW B HETO. C MOMOIIBIO ONMCAHHOH OKPY)KHOCTH PEIIAr0TCs 3a7a9H O
IOCTPOCHUM MPABUIBHOTO IIECTUYTOJIbHUKA M TPaBWIBHOTO 27 -yrOJBHUKA, €CIH JaH

MPAaBWIbHBIN 7 -yroibHUK. POpMyIibl, BhIpaKaloIIUe CTOPOHY MPABHIBHOIO MHOTOYIOJIbHHKA U
pazuyc BIUCAaHHOW B HETO OKPYKHOCTH 4Y€pe3 PaJuyC ONUCAHHOW OKPYXKHOCTH, MCIOJB3YKOTCS
IpU BbIBOZE (POPMYJT AJUHBI OKPYKHOCTH M IUIOIIAIU Kpyra. BelBoa omupaercs Ha MHTYUTHUBHOE
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MIPEACTABICHUE O Tpenesie: NPU HEOTPAaHWYEHHOM YBEIMYEHUM YHCIA CTOPOH MPABHIIBHOTO
MHOTOYTOJIbHUKA, BIIMCAHHOTO B OKPYKHOCTb, €ro MEPUMETP CTPEMHUTCS K JJIUHE JTOU
OKPY’KHOCTH, a IJIONIa/1b — K IUIOIIA/IA KPyTra, OTPAHUYEHHOTO OKPYKHOCTBIO.

4. JIsu:kenns (8 yacoB).

OtoOpaxkenue tuiockoctu Ha cebs. [lonstue nBwkenus. OceBas U LEHTpalibHas
cummetpuu. [lapannensHbii nepenoc. [loBopot. HanoxxeHust v 1BUKEHUA.

OcHoBHasi HeJb - MO3HAKOMUTh YYalllUXCA C MOHSITHEM JBHKEHHUS M €ro CBOWCTBAMH, C
OCHOBHBIMH BUJIaMH JIBUKEHUM, C B3AMMOOTHOILICHUIN HAJIOKEHUN U IBUKEHUM.

XapakTepucTHKa Kypca. /[BiKeHue MIT0CKOCTH BBOAUTCS KaK 0TOOpakeHHe MII0CKOCTH Ha
ce0s1, COXpaHAIOIIee PACCTOSHUE MEXAYy ToukaMu. [Ipu paccMoTpeHun BUIOB ABMKEHUI OCHOBHOE
BHHUMaHUE yJIeNsieTcs MOCTPOSHUIO0 00pa30oB TOUEK, MPSAMBIX, OTPE3KOB, TPEYTOJIbHUKOB IMPU OCEBOU
U I[ECHTPAILHOW CHUMMETpHUSX, MapaieIbHOM TepeHoce, MmoBopoTe. Ha addekTHhIX mpumepax
MIOKa3bIBACTCS IPUMEHEHUE ABUKEHUIN IIPU PEIICHUH F€OMETPUUECKUX 3a1ad. [IoHsATHE Hano)KeHUs
OTHOCHUTCSI B JIJAHHOM KypPC€ K YHMCIy OCHOBHBIX MOHATHH. [loKa3bIBaeTCs, YTO MOHSTHUS HAJOKECHUS
U JIBUKCHUSI SIBJISIIOTCSl DKBUBAJICHTHBIMU: JII000€ HAJIOKEHUE SIBIISICTCS JBUKEHHEM IUIOCKOCTU U
oOpatHo. M3ydeHune noka3aTesnbCcTBa HE SABIAETCSA 00s3aTENIbHBIM, OJHAKO CIEAYET PACCMOTPETh
CBSI3b MTOHSATUIN HAJOKEHUS U JBUKEHUS.

5. 06 akcuomax IaHuMeTpum (2 gaca).

Becena 06 akcmomax reoOMeTpHH.

OcHoBHas 1eJIb - 1aTh OoJiee TIIyOOKOE MPEICTaBICHUE O CHCTEME aKCHOM IUIAHUMETPUU U
AKCHOMAaTUYECKOM METOJIE.

XapakTrepucTuka Kypca. B 1aHHOl TeMe paccKa3bpIBaeTCsl O Pa3IMYHBIX CUCTEMaX aKCHOM
FE€OMETPHH, B YACTHOCTH, O PA3IIUYHBIX CIIOCO0aX BBEJCHUS MOHATHUS PaBeHCTBA (uryp.

6. HauasbHble cBeleHNsI U3 cTepeoMeTpuu (8 YacoB).

[Ipeamer crepeomerpun. I'eomerpudeckue Tena U MOBEPXHOCTU. MHOTOTpaHHUKH: TTPU3MA,
napajuienenunen, nupamuaa, GopMynbl Ui BbIYHCIEHUS HX 00BbEMOB. Terma M MOBEpXHOCTH
BpallleHUs: IUINHJP, KOHYC, cdepa, map, GopMyIIbl s BEIYUCICHHA UX IOl MOBEPXHOCTEH
1 00BEMOB.

OcHoBHasi UeJb - JaTh HayaJlbHOE TIPEJICTABIEHHE O TeJNaXx W TOBEPXHOCTSIX B
npoctpaHcTBe. [103HAKOMHUTH ydaluxcss ¢ OCHOBHBIMH (pOpMyJamMH JJIsl BBIYUCICHHS ILTOMIAICH
NOBEpXHOCTEN U 0OBEMOB Tell.

XapakTepucTuka Kypca. PaccmoTpeHne mpoCcTeWIINX MHOTOTPAaHHUKOB (TIPU3MBI,
napajuiejenunea, TupaMuabl), a TakkKe TeJl W TMOBEPXHOCTEW BpaileHus (IMIMHIpPA, KOHYcCa,
cdepsl, 11apa) MPOBOJUTCS HAa OCHOBE HAIISIHBIX MPEACTaBIeHUI, 0e3 MpHUBICYCHHS aKCHOM
crepeomerpun. Dopmynbl s BBIUKCIEHUS OOBEMOB YKa3aHHBIX TeJl BBIBOJSATCA Ha OCHOBE
npunnuna Kasanbepu, GopMysbl I1sl BEIYUCICHUS IJIO0MA1eH OOKOBBIX TOBEPXHOCTEH IUIMHAPA U
KOHyca TOJIy4aroTcsl C MOMOUIbIO pa3BEPTOK ATHX MOBEpXHOCTeH, (opmyna miomanu chepbl
npuBOAUTCS 0e3 000CHOBaHMUS.

7. IloBTOpeHne Kypca reoMeTpHH OCHOBHOI IIKO0JIbI (9 YacoB).
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2. TEMATHUYECKOE INIAHUPOBAHUE

7 KJIACC

TemaTnyeckoe NJIAHUPOBaHUe 1O ajaredpe 7 Kiace

B TOM 4HCJIC

OOmiee
Ne
/ HasBanue pa3nenos, TeM KOJI-BO KOHTDONIBHBIX 1abopaTopHbIX, OCHOBHBIE BUABI JEITEIBHOCTH yUaluXCs DOpMBI KOHTPOJIS
i 4acoB MPaKTHIECKHX
pabort
pabot
IMoBTOPUTHL MaTepHan, H3yYCHHBIN B Kypce aredphl 6  [camocTosTeNpHas
KJ1acc. jpaboTa, yCTHBIN
Baagers o01Mu npuemMamMu pelieHus 3a1ad. ompoc
3
YMerb NPUMEHATH MOJYYEHHBIE 3HAaHUS HAa MPAKTHKE. MHHBHTyATbHAS
YMeTb TOTHYECKH MBICJINTDh, OTCTANBATh CBOXO TOYKY
IToBTOpEeHHne Kypca pabota
1. 3 3pEHMSI U BBICTYIINBATh MHEHUS IPYTUX, padoTaTh B

MaTEeMATHKHU 3a 6 Kiaacc

KOMaHJE.
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BbipaxeHusi, TOXKIeCTBA.
YpaBHeHus.

23

BbINOJIHATHL 3J€MEHTapHbIE 3HAKOBO-CHMBOJIUYECKHE
JeHCTBUS: MPUMEHATh OYKBBI 17151 0003HAUCHUS YHCEII,
JUIs  3alUCH  OOUIMX  YTBEPXKJEHUH; COCTABJATH
OyKBEHHBIE BBIPAXKEHHMsS [0 YCJIOBUSAM, 3aJlaHHBIM
CJIOBECHO, PHCYHKOM 17001 YEePTEIKOM;
npeodpa3oBbIBaTh  anreOpanvyeckue CyMMBl U
pOU3BeACHUS (BBINOJIHATL IPUBEIECHHE IMOA0OHBIX
CJIaraeMslXx, packpbITHe CKOOOK, YIIpOLIEeHUE
IIPOU3BENECHUN).

BbIYucAATH YHCIOBOE 3HAYCHHE OYKBEHHOTO BBIpaXke-
HUS; HaXOAMTb 00JIaCTh JONYCTHUMBIX 3HA4YEHUH
HEPEMEHHBIX B BBIPAKEHHUH.

Pacno3naBaTh JMHENHHbIE YpaBHEHUS.

Pemate JIMHEVHBIE ypaBHEHUS.

Pematrs  TekcToBble  3amaud  aireOpanyuecKum
CIOCOOOM: TIEPEXOJUTh OT CIOBECHOH (HOPMYyITHUPOBKU
YCIOBHS 3a/laud K aireOpanyeckoll MOJENH ITyTeM
COCTAaBJIGHUSI  YPAaBHEHHS; peIIaTh  COCTAaBJICHHOE
ypaBHEHHE; HHTEPNPETHPOBATh PE3yJIbTaT.
HU3BaekaTh nHGoOpManMiO U3 TaOIUI U JUATPAMM, BbI-
NOJHATH  BBIYMCICHUS 1O TAaONWYHBIM  JTaHHBIM.
OmnpegenssTb 1O  JuarpaMMaM  HauOoNIbLIME U
HalMEHbIINE JaHHbIEC, CPABHUBATH BEJINYMHBI.
IIpeacraBasaTh nHGOPMAIMIO B BUJE TaOIUIL, CTOI0YA-

CaMOCTOSITETIbHAS
pabora, pabora B
rpyrmnax,
MaTeMaTHYECKUI
JIUKTAHT,
KOHTPOJIbHAsI
pabota,  yCTHBIH
or1poc,
TECTHPOBAHUE,
WH/IBUyaJIbHAS
pabora
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ThIX W KPYI'OBbBIX JWarpaMm, B TOM YHUCJIC C ITOMOUILIO
KOMITHIOTEPHBIX ITPOTPAMM.

IIpuBOAMTH MpPUMEPHI YUCIIOBBIX JaHHBIX (IIEHA, POCT,
BpeMss Ha JOpory U T. [.), HAXOAUThb CpeIHEe
apudMeTHIecKoe, pa3Max YMCIOBBIX HAOOPOB.
IIpuBoauTH CoJIepXKaTeIbHBIC MIPUMEPBI
WCIIOJIB30BaHUS CPEIHUX JIJIsl ONMMMCAHMS JTAHHBIX
(YpoBeHb BOJABI B BOJOEME, CIOPTHUBHBIC MOKA3aTEINH,
ONpeICIICHNE TPAHHUIl KIIMMATHYECKUX 30H).

BorunciasTs 3HAYEHUS byHKIUH, 3aJJaHHBIX
dbopmynamu  (Ipy  HEOOXOAMMOCTH HCHOJb30BATH
KQJIBKYJISATOP);  COCTABJATHL  TaOJNMIBI  3HAYCHUU
GbyHKIHIA.

Ctpoutb no toukam rpadpuku QyHkuuid. OnucbiBaTh
CBOMiCTBa (YHKIIMM HA OCHOBE e¢ TpaduiIecKoro

CaMOCTOATEIIbHAS
IIPEICTABIICHHUSL.
pabora, pabora B

MogaeaupoBaTth peajbHble 3aBUCUMOCTH (hOopMyTIaMHu U
rpapuKamH. Yurarn rpaduKu peanpupx | PYIIAX, .
32BHCHMOCTEIL. MaTeMaTHYECKUN
Hcnonb3oBath (QyHKIMOHAIBHYIO CHMBOJMKY Juis | AMKTaHT,

B T— 18 3allUCH  Pa3HOOOpPa3HbIX  (PAKTOB, CBA3AHHBIX € | KOHTPOJIbHAS

y ’ paccMarpuBacMbIMU  (QYHKIMAMH, oOoramas OHBIT | paboTa, YCTHBIN

BBIIIOJIHCHUSI ~ 3HAKOBO-CHMBOJIMYECKMX  JICHCTBHH. | ompoc,
Crpourtnb peueBbie  KOHCTPYKIMH C HCHOJB30BAHUEM | recripoBanue,
(YHKIMOHATIBHON TEPMHUHOJIOTHH. WHIMBHTyaTbHAs
Hcnonb3oBaTh  KOMIIBIOTEPHBIE  IPOrpaMMBbl  JUIA aGoTra
nocTpoeHus rpadukoB GYHKIHUHA, IS HCCIEAOBAHUS p
MOJIO)KEHUS Ha KOOPJMHATHOM IJIOCKOCTH TpaduKOB
(GyHKUIMH B 3aBUCUMOCTH OT 3HaYeHUH K03(pPULIMEHTOB,
BXOJISIIUX B (POPMYITY.
Pacno3naBaTh BUbl H3y4aeMbIX (GYHKIUH.
IToxa3piBaTH CXEMaTUYECKU MIOJIO’KEHUE Ha
KOOPJAMHATHOM MJIOCKOCTU TpapuKOB (hYHKIIHA.
OnuceIBaTh MHOKECTBO LIENBIX YMCET, MHOXECTBO pa- | CAMOCTOATC/IbHAA
[MOHAIBHBIX YHCEJ, COOTHOIICHHE MEXIy OTumu | pabora, pabora B

Crenenb ¢ HaTypaJIbHBIM

18 MHOKECTBaMHU. rpymnmnax,

NnoKasareJjieMm .

CpaBHI/IBaTb 1 yHOpAaA0o4YuBaTh pallMOHAJIBHBIC YHCIIA, | maTeMaTHYCCKUM

BBITIOJIHATE BBIYMCICHUA C pallMOHAJIBHBIMHA YU CJIaMU,

JIUKTAHT,
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BBIYMCJIATH 3HAUEHUS CTEIIEHEN C IICJIBIM I1OKAa3aTCJICEM. KOHTpPOJIbHAS
@opMyJIMPOBATH ONPE/IEICHUE KBAIPaTHOTO KOPHSI U3 pabora, YCTHBII
quCIIa. I/Igﬂo.ﬂmeaTb rpaduk GyHKIIH orpoc,
y = X° Ui HaxXO0XKICHUsS KBaJIpaTHBIX KOPHEH. TecTHpOBAHHE
BbIuucaATh TOYHBIE W TPUOMMKEHHBIC 3HAYEHUS ’
KOpHEH, UCTIONIB3YsI TPH HEOOXOJAMMOCTH KaJIbKYISATOP; HHINBHAYAIbHAA
MIPOBOJIUTH OIEHKY KBaJPATHBIX KOPHEH. pabora
@opMyJIMpOBaTh  OMNpEJEICHHE KOPHS  TpeThei
CTCTICHH, HAXOJUTh 3HAYCHHS KYOMUECKUX KOPHEH, Ipr
HEO00XOIMMOCTH UCTIOB3YSl KAIBKYJIISTOP.
®opMyJIMPOBaTh, 3aMUCHIBATHL B CHUMBOJIMYECKOM
dbopmMe U 0OOCHOBBIBATH CBOWMCTBAa CTEIEHH C | CAMOCTOSTEIbHASA
HaTypaJbHBIM IIOKa3aTeleM; HNPHMEHSATh CBOIicTBa | pabora, paboTa B
CTCICHH IS  TpeoOpa3oBaHUS  BHIPAKCHUA | rpymnmnax,
BRITUCIICHUM. MaTeMaTU4YeCKui
BpINOJHATL OEHCTBUS ¢ MHOTOUYIEHAMHU. JMKTAHT,
MHOFOWIeHbI 23 BpINoJHATD pas3ioxKeHHe MHOT'OYJIEHOB Ha KOHTPOIbHAT
MHOKUTEIIH. .
PacniosHaBaTh KBaApaTHBI TpexdieH, BbisicusiTh | P300Ta,  YCTHbI
BO3MO>KHOCTh pa3iIoxKeHUs Ha MHOXHUTEH, | OTPOC,
NPEACTABJIATL  KBAJAPAaTHBIM  TpexuieH B  Buje | TCCTUPOBAHHUC,
MIPOM3BEICHUS TMHEWHBIX MHOKHUTENEH. WHUBUAyalIbHAS
IIpumeHnsaTs pas3nuuHble (OPMBI CaMOKOHTPOIS IpH | paboTa
BBITIOJTHEHUH MTPE00pa30BaHU
BeInOJIHATEL OEHCTBUS ¢ MHOTOUYIEHAMHU. CaMOCTOSITENNbHAS
BuiBoauTh (i)opMym,I COKpAIICHHOTO  YMHOKCHMU, pa60Ta, pa60Ta B
NPUMEHATh WX B TPEOOPA30BAHUAX BBIPAKCHHH H rpymmax,
BBITHCIICHHAX. MaTeMaTHYeCKUit
BpInoJHATH pasnoxxeHue MHOT'OYJIEHOB Ha | o ykraT
D opMyJIbI COKPAIIEHHOTO 23 MHOKUTEIIH. ’
Pacnmo3HaBarh KBaJgpaTHBIN eXUNIeH, BBISICHATE | (OHTPOJIBHAT
YMHOKE€HHUA Ap gyy s .
BO3MOYKHOCTb Pa3OKEHNs Ha MHOKuTeH, | PA00Ta,  YCTHBIH
NpeICTaBJATh  KBAJApaTHBIA  TpexwieH B  Buze | O1POC,
MIPOU3BEACHHUS JIMHENHBIX MHOXKHUTEIEH. TCCTUPOBAHUC,
IIpumMeHsATH pa3auvHbie (OPMBI CaMOKOHTPOJIS TPHU | HHAUBUAYaTbHAS
BBITIOJITHEHUH TTPE0Opa3oBaHUI pabora
Cucremsl JUHENHBIX 18 OnpeneyasiTh, SBISCTCS JIU TTapa YACET PEeIICHUEM JJaH- | CaMOCTOSITeNIbHAs

YPaBHEHUI

HOT'O YpaBHCHHU C IBYMs IICPEMEHHBIMU, MPUBOAUTD

pabora, paboTa B
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IPUMEPBI peIICHHs YpaBHEHHUH C IBYMsI IEPEMEHHBIMHU.
Pematsb 3a1auu, anredpandyeckoi MoJIeabl0 KOTOPBIX
SBIISIETCSl ypaBHEHUE C IBYMSI IEPEMEHHBIMU; HAXOAUTh
[eJIbIe PelICHHs IyTeM repedopa.

Pemiatb cuctembl ByX YpaBHEHHHl ¢  JByMs
MIEPEeMEHHBIMH, YKa3aHHBIE B COJCPKAHUH.

Pematp  TekcTOBBIE  33dauu  alreOpanyuecKUM
crocoooMm:

MEPEXOJIUTh OT CIOBECHON (POPMYITHPOBKH YCIOBUS
3a]]auy K anreOpanveckoil MOIEIH ITyTeM COCTABIICHHS
CUCTEMbI ypaBHEHUI; peliaTh COCTABICHHYIO CHUCTEMY
YpaBHEHUIi; UHTEPIPETUPOBATH PE3yNbTaT.

Crpoutb rpaduky ypaBHEHUH C IByMs IEPEMEHHBIMU.
Kouncrpyuposartsn SKBHUBAJICHTHBIC peueBbie
BBICKA3bIBAHUS C HCIIOJIb30BAHUEM aJITre0panyecKoro u
Te€OMETPUUYECKOTO SI3BIKOB.

Pemats u mcciienoBaTh ypaBHEHHS M CHCTEMBI
ypaBHEHMI Ha OCHOBE (PYHKIIMOHAIbHO-TpapUUECKIX
MPEJCTaBICHUN YPABHEHHI

rpynnax,
MaTeMaTUYECKUI
JTUKTaHT,
KOHTPOJIbHAS
pabora, YCTHBIN
orpoc,
TECTHUPOBaHUE,
WHIUBUTyaJIbHAS
pabora

ITosTOpEHHE. Pemenn
8. OBTOpEHHE ciienue 10 1 - [ToBTOpenue. Pemenne 3anau
3aga4
Hroro 136 10
TemaTHuyeckoe NVIAHUPOBAHHUE 110 TeOMETPHUH 7 KJIACC
1O YYEBHUKY «'EOMETPUA 7 — 9», ABTOP JI.C.ATAHACSH U JIP.
B TOM YHUCJIC
No Oormmee =
o/ Hassanue pa3acioB, TEM KOJI-BO KOHTPOJIBHBIX JIa00pPAaTOPHBIX, OCHOBHEIE BUABI ACATCIIbBHOCTHU YUallIUXCA CDOpMI)I KOHTPOJIA
qacoB MPAKTUICCKUX
pabor
pabor
(opmMyIHpoBaTH ONpEAEICHUs U WLIIOCTPpUpoBaTh | CAMOCTOATCIbHAA
MOHATHS OTpe3Ka, Jyda; yIva, TMPSMOTo, octporo, | Pa00Ta, .
HavanbHble . MaTEMaTUYE€CKUN
TYIIOTO ¥ Pa3BEpHYTOTO YIJIOB; BEPTHKAIBHBIX U
1. | reomerpuueckue 11 1 e oB: Grcce . a JIUKTaHT, KOHTPOJIbHAS
CBe/JIeHUS. MEHHDIX YTIIOB, QUCCCKTPHCEL YIJIa. pabota, yCTHBIH ompoc,
@opMyJIMPOBATH OMPEICIICHUS NEPHEHAMKYIAPHBIX | rectypopanye,
MPSIMBIX; TIEPIICHIUKYIISIpA ¥ HAKJIOHHOW K MPSIMOM; VH/IUBH/IyalIbHAs Pab
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CEPEMHHOTO NepIEeHIUKYJIIApa K OTpPE3KY;
pacno3HaBaTh 1 H300pakaTh UX Ha YepTexkax U
pPUCYHKaX.

TpeyrojbHuku.

18

@®opmMyIMpPOBATh  OIPEACICHUS IPSMOYTOJIBHOIO,
OCTPOYTIOJIbHOIO, TYMOYTOJbHOI'O, PaBHOOEAPEHHOTO,
PAaBHOCTOPOHHEIO TPEYTOJIbHUKOB; BBICOTHI, MEIUAHBI,
OUCCEKTPUCHI; PACNO3HABATh U H300paxkaTh UX Ha
YepTeKax U pUCYHKAX.

®opmMyJIMpOBaTH olpezeyIeHne paBHBIX
TPEYroJIbHUKOB. DOpMyJHpPOBATH U [JAOKA3bIBATh
TEOPEMBI O NPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB.
Pemate 3a71a4y Ha IOCTPOCHUE C ITOMOIIBIO LIUPKYJISA
Y JINHEUKH.

Haxonute  ycnoBusi  CyIIECTBOBaHUS  PELICHMS,
BBINOJIHATh IIOCTPOEHUE TOYEK, HEOOXOJUMBIX MJIs
MOCTPOECHUS HCKOMOHN ¢urypsl. Jloka3piBaTh, 4YTO
NOCTpOCHHass  (urypa  yJIOBJIETBOPSIET  YCIOBHSM
3a1aun  (ompenessATbh YHUCIO PEIICHWM 3aJadu IIpU
KaX/IOM BO3MOKHOM BbIOOpE TaHHBIX )

Pemiate 3amaum Ha TOCTPOECHME, JOKA3aTEIbCTBO H
BBIUHCIICHUS.

BeiaeasiTh B yCIIOBUY 3a7ja4X YCIIOBUE U 3aKIOUYEHUE.
MopaeanpoBars  yCIOBUE 3aJa4d  C  IIOMOILBIO
YyepTeka WIM PUCYHKA, IPOBOAMTH JOTOIHUTEIIbHBIC
IIOCTPOEHUS B Xoje pemeHus. Onupasch Ha JaHHbIE
YCIIOBUS 33J]a4i, NPOBOJAMTH HEOOXOIUMBbIE
paccyxneHus. HMHTepnperupoBarb  IOJy4ECHHBIN
pe3ynbTaT U COMOCTABIATh €r0 € YCIOBHEM 3a1a4d

CaMOCTOSITeNTbHAS
pabora,
MaTeMaTHIECKUH
JMKTAaHT, KOHTPOJIbHAS
paboTta, yCTHBIHN orpoc,
TECTUPOBaHUE,
UHIMBUYallbHas pad

IMapajneabHbie
npsiMble

10

®opmy/MpOBaTh  ONpPEIEICHUS  IapajuIeIbHBIX
NpsIMBIX; YIJIOB, OOpPa30BaHHBIX MpU MEpPeceUeHUU
JBYX napajuIeIbHbIX MIPSIMBIX CEeKYIICH;
pacmo3HaBaThb U H300paskaTh WX HA YepTexax M
PUCYHKaX.

CaMOCTOSITeITbHAS
pabora,
MaTeMaTUYECKUN
JTUKTaHT, KOHTPOJIbHAs
paboTa, yCTHBIH OIpoc,
TECTUPOBaHUE,
WHIUBHTyaJIbHAs pad
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CooTHOIIEHHST  MEKIAY

O0BACHATH, 1 MJLIIOCTPHPOBATH HEPABEHCTBO Tpe-
YrOJIbHUKA.

®opmynanpoBaTh U JI0KA3bIBATH TEOPEMBI O
CBOICTBax u IIpU3HAKax paBHOOEIPEHHOTO
TPEYroJbHUKA, COOTHOLIEHHUAX MEXAY CTOPOHAMU M
yrjlaMHd TpEYrojbHHKa, CYMME YIJIOB TPEYIOJIbHHUKA,
BHEIIIHEM YIJIe TPEYTOJIbHUKA,

HccaenoBarb CBONMCTBA TPEYTrOJbHUKA C IOMOIIBIO
KOMITbIOTEPHBIX IPOTPAMM.

CaMOCTOSITeNIbHAs
pabora,
MaTeMaTHYECKUI
JTUKTaHT, KOHTPOJIbHAs

CTOPOHAMH H YIJIAMH 18 y
TPEYroJibHUKA. Pemars 3amaun Ha TOCTPOECHHME, J10KA3aTEIILCTBO U pabora, yCTHBI oIpoc,
BbIUKCIICHHS. BbIaesiTh B YCIOBUHU 3a/1a4M ycioBue u | TCCTHPOBAHKC,
jakmouenue. MogeupoBaTh ycioue 3agaum ¢ | MHAMBHIYaTbHAs pad
MOMOILBIO  4YepTeXka WIM PUCYHKA, MPOBOAUTH
JIOTIOJIHATEIIbHBIE TOCTPOCHHUSI B XOJAE pEUICHUS.
Onupasicb Ha JaHHbIE YCIIOBUS 3aJayd, NMPOBOAUTH
HEeoOXoauMbIe paccyxiacHus. HWHTepnperupoBaTh
MOJIYYEHHBIN pe3ybTaT U COMOCTABISATh €T0 C
YCIIOBHEM 33JJaUH.
3HaTh MaTepuall, U3y4eHHbIN B Kypce MaTeMaTuKu 3a | CaMOCTOSATE/IbHAs
7 xacc. pabora, .
Baaaers o0uM MpueMoM pelieHus 3a1ad. MaTeMaTIICeCKIH
IMoBTOpenue. Pemenue IHUKTAHT, KOHTPOJIbHAS
11 YMeTh NpUMEHSTh [TOJIyY€HHbIE 3HAHHSI Ha IPAKTHKE. L
3ajadu. Ve pabota, yCTHBIN OIpoc,
MeTh JIOTHYECKH MBICIUTE, OTCTAMBAThL CBOIO TOUYK
> 5 y TECTUPOBAHUE,
3peHHUsI U BHICTYIINBATh MHEHUE APYTHX, pab0OTaTh B WHIMBUyaIbHAs Pad
KOMaHJIe.
Hroro: 68
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8 ki1ace

TemaTnyeckoe nJIaHUpoBaHue Mo ajaredpe 8 Kiace

ITO YYEBHUKY: «AJII'EBPA, 8»

aer. J0.H. MAKAPBIYEB, H.I'. MUHJTIOK, K.J. HELIIKOB, C.5. CYBOPOBA
TIOJ] PEJAKIIVEM C.A. TEJISIKOBCKOT'O

B TOM YHCJIC

Obmee
Ne
o/ HaszBanune paszennos, TeM KOJI-BO KOHTPOJIBHBIX Ha60paT0prIX, OCHOBHBIE BUJIBI AEITEILHOCTHU y4Jamuxcs
qacoB MPAKTUYCCKUX
pabot
pabot
®opMyIHPOBATH OCHOBHOE CBOICTBO alreOpandecKoi
IpoOU U MPUMEHSATH €ro JJIs IpeoOpazoBaHus ApoOei.
. CaMOCTOSITENIbHAS
BbInoaHATH AeHCTBUS ¢ allreOpandecKuMU ApoOsSMHU. aGora
T
IIpeacraBasATh L1e710€ BBIPAXXEHUE B BUJIE MHOTOUJICHA, p ’ .
MaTeMaTU4ECKUI
IpoOHOE — B BHJI€ OTHOUICHUSI MHOTOWJICHOB; JJOKa3bIBaTh
PannonanbHble JIUKTAHT,
TOXKJIECTBA.

1. | apoon. 27 2 KOHTpOJIbHas paboTa,
DopMyJIMPOBATH ONPEIEICHUE CTENIEHH C LIEJIBIM ITOKa- CTHbL oIIDOC
3aTelIeM. DopMyJIMpPOBATH, 3alUChIBATH B|Y poc,

. TECTUPOBAHUE,
CUMBOJINYECKOH (pOopMeE U MILIIIOCTPUPOBATH IIPUMEpPaAMU
o WHIMBUIyaJIbHAs pad
CBOMCTBA CTEIEHHU C LIEJIbIM I1I0KA3aTeIeM; IPUMEHATH
CBOICTBaA cTENEHH [l MpeoOpa30BaHMUs BbIPAXKEHUN U
BBIYUCIICHUI
IIpuBoaAMTH IPUMEPHI HPPALUOHAIBHBIX YHCEI; PACIIO-
3HaBaTh pALMOHAIBHBIE UM HPPALMOHAIBHBIE YHUCIA; | CAMOCTOATEIIbHAS
H300pakaTh YUCIIa TOYKAMU KOOPJUHATHON MPSIMOI. pabora,
Haxoauth necatuyHblie NpUOIMKEHUS pallMOHAIBHBIX U MaTeMaTHYECKUI
KBaaparubie VMPPALMOHATIBHBIX YNCET; CPABHMBATH U YIIOPSAA0YUBATh | TUKTAHT,

2. | KOpHH. 25 2 JEHCTBUTENBHBIE YUCIIA. KOHTpOJIbHAas padoTa,
OnuchIBaTh MHOXECTBO JEHCTBUTEIBHBIX YACEI. YCTHBIN orpoc,
Hcnoab30BaTh B MICBMEHHOW MAaTEMATHYECKOW pedn TECTUPOBAHUE,

0003HaueHH U TpauuecKre n300pakeHUs] YUCIOBBIX
MHOXXECTB, TEOPETHKO-MHOKECTBEHHYIO CHMBOJIHKY.
®opMyJIHpPOBATH ONPE/ICIICHHE KBAAPATHOTO KOPHS U3

WHIUBUAyaIbHAS pad
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ancna. Mcemosib3oBaTh rpaduk (YHKUHH y = X° I
HAaxO0KJICHUs KBAJpPaTHBIX KOpPHEH. BBIYMCIAATHL TOYHBIE U
NpUOMKEHHbIE  3HAUEHUST KOPHEW, HCHOdb3ys IpU
HEOOXOAUMOCTH  KaJbKYyJISATOp;  MPOBOAMTH  OIICHKY
KBaJPATHBIX KOPHEH.

Jloka3piBaTh CBOIcTBa apu(METHUECKUX KBaJpPaTHBIX
KOpHEil; NPUMEeHATh UX AJIsl Ipeo0pa30BaHUs BhIPAKEHUH.
BbluMcJATh 3HAYCHHS BBIPAKEHUN, COAEPKAIIMX KBAJ-
paTHbIe KOpHU; BbIPAXKATh MepEMEHHbIE u3
TCOMETPHUCCKUX M PU3UICCKUX (HOPMYIL

Mcce10BaTh ypaBHEHHE BUA X° = @ ; HAXOMUTh TOYHBIE
1 IpUOIHKEHHBIE KOpHU 1TpH a > 0

Pacno3HaBaTh JIUHEIHBIE M KBAaJPATHBIC YPABHEHMS, Lie-
JbIe U APOOHBIC YPaBHEHUSI.

CaMOCTOSITEeIbHAs
PemiaTth KBajipaTHblE YypaBHEHHs, a TaKXKe YypaBHEHHS, pabota
CBOJMIIMECS K HHUM; pelarhb 00HO-panMOHaTbHEIE ’ .
aJ;HI;IHI/ISI - P P pall MaTeMaTHYeCKUui
KBaaparubie M i JTUKTAHT,
HccaenoBarh KBagpaTHbIe YpaBHEHUS MO0 AUCKPUMHHAHTY
YPaBHEHHS. 26 KOHTpOJIbHas paboTa,
u ko3 urmenram. 9
YCTHBIN ompoc,
Pemath TeKCTOBBIE 3aayM anreOpandecKuM CIOCOOOM: TeCTHDOBAHIC
NEPEXOAUTh OT CIOBECHOH (POPMYJIIMPOBKU YCIOBUS 33aJa4u P ’
. MHAUBUAYaJIbHAs pad
K  anreOpanveckoil  MOJeNM  IMyTeM  COCTaBJICHUS
YpaBHEHMSI; pelIaTh COCTABIEHHOE YPABHEHHUE,
UHTEPNPEeTHPOBATH PE3YIIbTaT.
HaxoauTb, aHaIM3MPOBATH, COMOCTABJIATH YHCIOBbIE
CaMOCTOSITETTbHAS
XapaKTEPUCTHKH OOBEKTOB OKPYKAIOIIETO MUPA. aGoTa
Hcnoan3oBaTh pazHble (OpPMBI 3alUCH TMPUOIMIKEHHBIX P ’ .
. MaTeMaTHYeCKUH
3HAYCHUH; JIeNaTh BBIBOJBI O TOYHOCTH MPUOIMKEHUS TI0 HKTAHT
3aMucH MPUOIMKEHHOTO 3HAYCHHMS. ’
Hepagencrsa. 25 KOHTpOJIbHAsE padoTa,
BbINoJHATH BEIUUCICHHS C peATbHBIMU JTaHHBIMHU. o
YCTHBIN oIpoc,
BbInotHATL ~ TPUKHUAKY M OLEHKY  Pe3y/lbTaToB
TECTHUPOBAHUE,

BBIYMCIICHU.
DopMyJIMPOBATH CBOKCTBA YUCIOBBIX HEPABEHCTB, WJI-
JIOCTPUPOBATh UX HAa  KOOPJAMHATHOM  MPSAMOM,

WH/IMBUyalIbHAs pad
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AOKa3bIBaTh anreOpanueckyd; NPHUMEHSITh CBOMWCTBa
HEPABEHCTB MPHU PEIICHUH 3a]1a4.

Pacno3naBarb  JiMHEHHBIE ~ HEpaBeHCTBA.  Pemarthb
JIMHEHHBIC HCPAaBCHCTBA, CUCTCMbI JIMHENHBIX HCPAaBCHCTB.
IIpuBoANTH MpUMEpPHl KOHEYHBIX U OECKOHEUHBIX MHO-
*ecTB. HaxouTh 00beIMHEHNE U NTePEeCcEUCHIE MHOKECTB.
IIpuBoAMTH MTPUMEPHI HECIOKHBIX KiI1acCU(UKAIIUA.
Hcnoan3oBarh TCOPCTUKO-MHOKCCTBCHHYIO CUMBOJIUKY U
SI3BIK MIPH PEIIEHUHU 3a/1a4 B XOJE€ W3YYECHHS Pa3TMUHBIX
pa3esnoB Kypcea.

HNanrocTpupoBaTh MaTeMaTUYECKUE MOHSATHS U YTBEPXK-
nenus npumepamu. Ucmosib30BaTh TPUMEPHl U KOHTP
MIPUMEPHI B apTyMEHTAIIHH.

KoHcTpyupoBarh MareMaTuuecKue MPEAJIOKEHUsE C TOo-
MOIIIBIO CBS30K €CIH ..., TO ..., B TOM M TOJBKO TOM Cllydae,
JJOIT'MYCCKUX CBA30K U, UJIHN.

®opMyJIMPOBATh OINPEACICHUE CTENECHU C LEIbIM IOKa-
3aresem. ®opmy1upoBaTh, 3anuchbIBaTh B
CHUMBOJIMYECKOH (hopME M HJIJIIOCTPHPOBATH IPUMEPaMHU
CBOMCTBAa CTENEHU C LENbIM II0Ka3aTesleM; HPUMEHATh

CBOWCTBA CTEMEHW M MpeoOpa3oBaHUsl BBIPAKEHUH U | CAMOCTOSTEIbHAS
BBIYHCIICHUH. pa0ora,
CreneHb ¢ HeJabIM N3Baexkary nHbopManuio U3 TAaOMUI] U AMArpamM, BbI- | MATEMaTHYECKUN
NMoKa3aTeJieM. NOJIHATHh  BBIUMCJIECHMS 1O  TaOJWYHBIM  JAHHBIM. | JUKTAHT,
DJIeMEHTBbI 17 OmnpenessiTh 110 MarpaMmMaM HauOOJIbIIME U HAMMEHbBIINE | KOHTPOJIbHAA PaboTa,
CTATHCTHKH. JTaHHbIE, CPABHUBATH BEJIMYUHBI. YCTHBIN orpoc,
IpeacraBasaTy nHGOPMALIMIO B BUIE€ TAaOJHII, CTOJIOYATHIX | TECTUPOBAHHE,
M KpPYroBBIX JHarpaMM, B TOM 4YHCIE€ C IIOMOIIBIO | MHAUBHyadbHas pad
KOMITBIOTEPHBIX POTPaMM.
IIpuBoauThL conepkarenbHbIE MPUMEPbl HCIOIb30BAHUS
CPeAHHUX JUISl OMMCaHUs TaHHBIX (YPOBEHb BOJBI B BOJOEME,
CIIOPTUBHBIE NOKA3aTENH, ONpPEACIIEHUE I'PAaHUL] KIUMAaTH-
YECKUX 30H)
IloBTOpPEHME 16 3HaTh MaTepua, U3y4eHHBII B Kypce MaTeMaTUKH 3a § CaMOCTOATEIIbHAS
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(utorosoe). KJ1acc pabora,
YMeTh IPUMEHSTD MOJIyYCHHBIC 3HAHHS Ha TIPAKTHKE. MaTeMaTUYeCKUi
YMeTh JIOTHYECKH MBICITUTh, OTCTAaUBATh CBOIO TOUKY JIUKTAHT,
3pEHUs U BBICIYIIIMBATh MHEHHE JPYTHUX, pa0OTaTh B KOHTpOJbHAs padoTa,
KOMaH/IEC. YCTHBIN orpoc,
TECTUPOBaHUE,
WHIUBUyaJIbHAS pabd
Hroro 136 10

TemaTnyeckoe IaHUPOBaHUE 110 reoMeTpHH 8 KJ1ace
I10 VYEBHUKY «I'EOMETPUA 7 — 9», ABTOP J.C.ATAHACAH U JIP.

B TOM YHCJIC

Oo6ee
o
J\j— HasBanue paznenos, Tem KOJI-BO KOHTPOIBHBIX Ha60paT0prIX, OcCHOBHBIE BUJBI ACSITEIBHOCTH yYaIIUXCS DopMBbI KOHTPOJIS
wn 4acoB MIPAKTUYECKHUX
pabor
pabort
DopMyJHMPOBATh ONPEAEICHUS NTapajuieIorpaMmma, mps-
MOYTOJIbHHUKA, KBaJparta, pomba, TpaIreln,
paBHOOEPEHHON U MPSAMOYTOJILHON Tparneunu, cpeaHen
JIMHUU TpalClnu; paCHOSHaBaTb u nsoﬁpamaTb X Ha
JepTekax U pUCYHKaXx.
o CaMOCTOATCIIbHAas
(I)OpMyJIHPOBaTI) H 10Ka3bIBATb TCOPEMEI O CBOMCTBAX U 6
aooTa
MpHU3HAKaXx IapajiiejiorpaMmma, NpAaMoyroJIbHuKa, KBajpara, p i o
0M6a e MaTeMaTHu4YCCKUU
YerbIpexyroJabHUK p > Thanleit. | JIUKTaHT,
1 - 14 1 I/ICCJICJIOBaTb CBOHMCTBA YCTLIPCXYT'OJIbHUKOB € TIOMOIIBIO KOHTPOJIbHAS pa60Ta
. . o

KOMITBIOTCPHBIX IIPOrpaMMm.

Pematpb 3amauu Ha MMOCTPOCHHUC, 1OKA3ATCIBCTBO U BbI-
YHUCJICHHUA. MO}ICHHpOBaTb YCJIOBHUE 3aaa4U C TIOMOIIBIO
qepTeXKa WKW PpUCYHKA, MNMPOBOAUTL JIOIIOJHUTECIHLHBIC
IIOCTPOCHHUA B XOZ€ PCIICHUA. BoiaeasaTh Ha YCPTEIKE

KoH(uUryparmmm, HEO0OXO0IUMBIE JUTSt MIPOBEACHUS
000CHOBaHUH JIOTUYECKUX 11aroB pelIeHus.
HNHTepnipeTHPOBATH MOJTyYECHHBIN pe3yabTaT u

COIMOCTABJIATH €0 € YCJIIOBUEM 3a/1a4n

YCTHBIN
TEeCTUPOBaHUE,
WHIUBHIyaJIbHAs pad

orpoc,
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®opmysHpoBaTh U A0Ka3bIBaTh Teopemy Iludaropa u
o0paTtHyto eil.

BoiBoauTh (GopMysbl IUIOHmIAJeH NPSIMOYrOJIbHHUKA, I1a-
pajuienorpaMma, TpeyroJibHUKa M TPareny.

CaMOCTOSITeNIbHAs
Haxoauth 1uiomiazb MHOTOYrOJBHUKA pa30UeHHEM Ha pabora
TPEYTOTBHUKHU M YETHIPEX YT OJIbHUKH. ’ .
.. | MaTemaTH4ecKHii
OO0BSICHATH, Y WJLIIOCTPUPOBATH OTHOIICHUE IUIOLIaEH KTAHT
Inomans. MOI00HBIX (uryp. ’
i 14 A uryp . KOHTpOJIbHas paboTa,
Pemathb 3a1a4u Ha BBIYMCIICHUE TIOMIAACH TPEYTrOJIbHUKOB, yCTHBI ompoc
YEeTHIPEXyrOJIbHUKOB M MHOTOYTOJLHUKOB. Omnupasch Ha ’
TECTUPOBaHUE,
JaHHBIC  YCIIOBUS  33/Jlayd, HaXOAUTh  BO3MOXKHOCTH
UHAUBUAYaJIbHAs pad
MPUMEHCHHUST HEOOXOAMMBIX (OpMyl, MPeoOpa3oBHIBATH
¢dbopmynbel. Ucnoab3oBarh GopMmynbl 11 000CHOBaHUS
JIOKA3aTeNbHBIX  pAcCy)KICHHH B XOAE  pEIICHUS.
HNuTepnperupoBaTh NOTYYCHHBIH pe3yIbTaT U COMO-
CTABJSTH €T0 C YCIOBHEM 3a/1a4H
@opMyJIMPOBATH OIPEICICHUE MTOI00HBIX TPEYTOJIHLHUKOB.
@opMyJIMPOBATH U J0KA3BIBATH TEOPEMBI O TIPU3HAKAX
mo00us TpEyroJbHUKOB, Teopemy Daneca.
@opmMyIHMpoOBaTH ONpEACTCHUS ¢ WIJIIOCTPUPOBATH
MOHATHSI CHHYCa, KOCUHYCa, TAHT€HCAa M KOTAaHT€HCa OCTPOTO
CaMoCTOsITeNbHAs
yTiia MPSIMOYTOJILHOTO TPEYroJibHUKA. BRIBOAMTE HOpMYITHI, pabora
9
BhIpaXkarolre GyHKIUU yria IPSIMOYTOIbHOTO TPEYTOIbHH- .
P UM GYHKUUH 1 IpAMOYT peyr MaTeMaTHYECKUN
Ka 4epe3 ero CTOPOHBI.
JTUKTaHT,
ITono6HbIE @opMyJIMPOBATh OMNpPEIEICHUS CHUHYca, KOCUHYycCa, TaH-
19 o KOHTpOJIbHas padoTa,
TPEYroJIbHUKH. reica, koraHreHca yrioB or 0 pgo 180°. BsiBoauTh yCTHE ompoc
opMyJbl, BblIpaxaromme ¢yHkuun yriaoB or 0 mo 180° ’
bopmyser, p H pynkn yr . TECTUPOBAHUE,

yepe3 (QYHKIUH OCTpbIX yriioB. MdopmyaupoBaTtbh U
Pa3bACHATL OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO.
[To 3HayeHHsIM OJTHOM TPUTOHOMETPUYECKOW (PYHKIIMU yria
BBIYMC/IATL  3HAYeHUs JAPYIMX  TPUTOHOMETPUYECKUX
(dbyHKIMIA 3TOTO yIia.

HcciaenoBarb CBOWCTBA TpPEyroJbHUKA C  IIOMOLIBIO
KOMIIBIOTEPHBIX POTPaMM.

WHIWBHIyaJIbHAs pad




33

Pemath 3amaud Ha MOCTPOEHME, JOKA3aTEIbCTBO U BBI-
yucieHus. BblaeasiTb B YCIOBUM 33Jladydl  YCIIOBUE U
3aknoueHre. MoaeupoBaTh yCIOBHE 33a4l C MOMOIIBIO
YyepTeka WIM PHUCYHKA, TMPOBOAUTH JIONOJHUTEIbHBIE
nocrpoeHuss B XxoAe pewmeHus. Omnupasch Ha JIaHHBIE
YCIIOBUS 33]la4d, MPOBOAUTH HEOOXOJHMMBIE PACCYKICHUSI.
HNHTepnpeTHPOBATH MOJYYCHHBIN PE3YIbTAT U
COTIOCTABJIATH €r0 C YCIOBHEM 3a/1a4H

®opmMyIMpOBaTh OIpPEICICHUs IOHATUH, CBA3aHHBIX C
OKPY’KHOCTBIO, ~LEHTPaJIbHOIO U  BIHMCAHHOTO  YIJIOB,
CeKyllel U KacaTeJabHOM K OKPY>KHOCTH, YIJIOB, CBSI3aHHBIX C
OKPY’KHOCTBIO.

®opmMyIHMpOBaTh U AOKA3BIBATH TEOPEMbI O BIIHMCAHHBIX
yriax, yrilax, CBsI3aHHBIX C OKPY>KHOCTBIO.
®opMy/IMpPOBATH  COOTBETCTBUE  MEXAY  BEJIUYHUHOU

. CaMOCTOSITENIbHAS
LEHTPAJIBLHOTO YIJla U JUTMHON AYTU OKPYKHOCTH. aGoTa
H300paxkarb, pacnmosHaBaThb U ONHMCHIBATHL B3aHMHOE P ’ .
. MaTeMaTU4eCKUn
pacrnojoKeHue NpsMoil U OKPYKHOCTH. HKTAHT
OxkpyKHOCTH HccaenoBarh cBoiicTBa KOH(Urypaiuii, CBI3aHHBIX C OK- ’
16 KOHTpOJIbHas paboTa,
PY’KHOCTBIO, C TOMOIIbIO KOMIIBIOTEPHBIX TPOrPAMM. CTHLL OIPOC
Pemarp 3amaun Ha BBIYMCIICEHUE JIMHEHHBIX BEJIWYHH, Y poc,
IpayCHOM MEpHI yTiia TECTHPOBANHE,
pany b YIIIa. WH/IMBUyalIbHAs pad
Pematp 3amauM Ha IOCTPOECHME, JOKAa3aTEIbCTBO U BBI-
gucieHuss. MoaeJuMpoBaTh YCIOBHE 33Ja4d C IOMOILIBIO
yepTeka WM PUCYHKA, NMPOBOJMTH JOIOJHUTEIBHBIE I10-
CTpOEHHS B X0/i€ pelieHus. Boiaeasitb Ha uepTexe KOHPU-
rypauuu, HeoOXoauMble JJIsl IPOBEAECHUSI 000CHOBAHUHN JI0O-
THYECKHX 1aroB pelIeHus. HNuTtepnperupoBarhb
MIOJIYYEHHBIM pEe3ylbTaT U CONMOCTABJSATH €r0 C YCIOBHUEM
3a1a4
3HaTh MaTepual, U3y4eHHbII B Kypce MaTeMaTUKH 3a § CaMOCTOSITENIbHAS
IloBTOpeEHue. 5 KJIacc. pabora,
Pemenue 3agau. Buaagers oOumM nmpueMoMm petieHus 3aay. MaTeMaTU4eCKUI
YMeTb IpUMEHATH [10JIyY€HHbIE 3HAHMSI HAa IPAKTHKE. JTVKTaHT,
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YMeTb JIOTMYECKHM MBICIHTh, OTCTauBaThb CBOK TOYKY
3peHHsT M BBICIYIIMBAaTh MHEHHE Jpyrux, paborath B
KOMaHJe.

KOHTPOJIbHast pabora,
YCTHBII o1poc,
TECTHPOBAHUE,
WHUBUIyalIbHAS Pad

Hroro

68

Temarnueckoe nuaHupoBaHue o anredpe 9 kiacc

9 kiacce

110 YUEBHUKY: «AJITEBPA, 9apt. F0.H. MAKAPBIUEB, H.I'. MUH/IFOK, K.11. HEIIIKOB, C.5. CYBOPOBA T10/] PEJJAKIIMEN C.A.

TEJISIKOBCKOI'O
B TOM 4HHUCJIE
No Oo6miee
/ HasBanue paznenos, rem KOJI-BO KOHTPOJIBHBIX 71a00paTOPHBIX, OCHOBHBIE BUJBI ACATEILHOCTH yYaAIIUXCS DopMBbI KOHTPOJIS
i 4acoB AGOT MPaKTUYECKUX
P pabot
IMoBTOPHUTHL MaTepuan, U3y4eHHBIN B Kypce anredpsl 7-8  [camocTosTenpHas
KJIACCOB. paboTa, YCTHBIH ompoc,
Baaners o0muyMu npueMaMu pelieHus 3a1ad. HMBH Ty IbHAs
YMeTh NpUMEHATh NOJyYCHHbIEC 3HAHUS HA MPAKTUKE
1. MMosTOpEHuU 3 : abota
OBTOpeHME YMeTh JIOTHYECKH MBICIUTh, OTCTAUBATh CBOIO TOUKY P
3pEHMSI M BBICTYIINBATh MHEHUS IPYTUX, pad0TaTh B
KOMaHJIE.
BouruucasaTh 3HaueHUS QYHKIINN, 3aIaHHBIX (OPMYyIIaMH
(Ipr HEOOXOTUMOCTH MCIOJIB30BAThH KAJBKYJISATOD); CO-
CTABJISITH TaOJIUIIBI 3HAUCHUHN (YHKITHIA.
o CaMOCTOSITEIbHAs
Ctpoutb no toukam rpaduku GyHknuii. OnucsIBaThH 5
o abora
CBOICTBA (DYHKIIMU HA OCHOBE €€ IpayUuecKoro mpeacTaB- p ’ .
MaTeMaTUYECKHI
JICHUS. a
WKTaHT
KBagpaTuunasn MoaenupoBaTh peanbHbIe 3aBHCUMOCTH (OpMYIaMH U a ’
. KOHTpOJIbHAas padoTa,
2. | pyukmus. 27 2 rpadgukamu. Untath rpaduKu peaibHBIX 3aBUCUMOCTEH. CTHLL OIDOC
THBIN I
Hcnoab3oBaTh QYHKIIMOHATBEHYIO CHMBOJIUKY JJISI 3aITUCH Y poc,
TECTUPOBAHUE
pa3Ho00pa3HBIX (PAKTOB, CBSI3AHHBIX C PACCMATPUBAEMBIMH P ’
WHIUBUyaJIbHAS
GbyHKIMsIMU, o0oramias OMNBIT BBIMOJHEHUS 3HAKOBO-
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CUMBOJIMYECKUX JEUCTBUM. Crpourn peueBble
KOHCTPYKLIIMM €  HUCHOJb30BaHUEM  (YHKIHOHAIBHON
TEPMUHOJIOTUH.

Hcnosb30BaTh KOMIIBIOTEPHBIE INPOrpaMMbl JUIA  IIO-

pabora

CTpoeHHS IrpaguKOB HYHKIMH, IS HCCIICTOBAHUS TTOJIOKE-
HUS Ha KOOPJIMHATHOM IIOCKOCTH TpauKoB (QYHKIUH B
3aBUCHMOCTH OT 3HaYeHUH KOd(PUIIMEHTOB, BXOAAIINX B
dbopmyiy.

Pacno3naBaTh Bubl u3ydaeMbix (pyHkuuii. [loka3piBaTh
CXEMATHUYECKH TIOJIOKEHHE Ha KOOPIMHATHOW IUIOCKOCTH
rpadukoB GpyHKUINH
y=ax’,y=a’+n,y=ax-my,y=x",8
3aBUCHMOCTH OT 3HAYCHHUH KOA(PQPUIMEHTOB, BXOJIINX B
(hopmyIIbI.

Crpoutsb rpaduky n3ydaeMbiX QyHKIUN; OMUCHIBATH HX
CBOMCTBa

YpaBHeHus
HepaBeHCTBa

H
C

OIHOI mMepeMeHHOM.

20

Pacno3naBaThb JMHEHHbIE U KBaJpaTHbIE YpaBHEHUS, lie-
JIBIE ¥ JPOOHBIC yPaBHEHHUS.

Pemath nMHENHBIE, KBaJpaTHbIE YpPaBHEHMS, a TaKKe
YpaBHEHUsI, CBOASIIMECS K HHUM; pelarb JIpoOHO-
panMoHabHbIEe YPAaBHEHHUS.

HcceaenoBarh KBagpaTHbIe YpaBHEHUS MO0 AUCKPUMHHAHTY
u ko3 durmenram.

PemiaTh TEKCTOBBIE 3aJa4d aIreOpParuecKUM CIIOCOOOM:
NEePEeXOAUTh OT CIOBECHOH (POPMYTUPOBKU YCIOBUS 3a]jaul
K  anreOpamveckoil  MOAENM  TyTeM  COCTAaBIICHUS
ypaBHEHHUS; pemaThb COCTaBJIEHHOE ypaBHEHHUE;
HHTEPNPETHPOBATH PE3YIIbTaT.

Pacno3snaBaTh JMHEiHbIE W KBaJpaTHblE HEpPaBEHCTBA.
PemaTts KBajgpaTHbIE HEpPaBEHCTBA HAa OCHOBE TIpa-
¢buueckux

CaMOCTOSITENIbHAS
pa0ora,
MaTeMaTHYECKUI
TUKTaHT,
KOHTpOJIbHas paboTa,
YCTHBIN o1Ipoc,
TECTUPOBaHUE,
WH/IMBUyalIbHAs pad
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YpaBHeHnust
HepaBeHCTBa
ABYMSI
nepeMeHHbIMH.

23

OnpeneasiTe, SBISICTCS JIU Mapa YUCEN PEHICHUEM JaHHOTO
yYpaBHEHHUS C ABYMS MEPEMEHHBIMU; NPUBOAUTH MPUMEPbI
pelieHust ypaBHEHH C IByMsl IEPEMEHHBIMHU.

Pematp 3amaun, anrebpandeckoidl MOJEIbI0 KOTOPBIX SIB-
JSeTCS ypaBHEHHE C JABYMsl TIepeMeHHbIMU; Pemarsb
CUCTeMBbl JIByX YypaBHEHUH C JByMsS MEpPEMEHHBIMHU,
yKa3aHHBIE B COJICPKAHUU.

CaMOCTOSITENIbHAs
pabora,
MaTeMaTUYECKUI
JTUKTaHT,
KOHTpOJIbHAs padoTa,
YCTHBIN ompoc,
TECTUPOBaHUE,




37

PemiaThb TEeKCTOBBIE 337Uyl aNreOpandyecKuM CrocoooM:
MEPEXOAUTH OT CIIOBECHOH (DOPMYITUPOBKHU YCIOBUS 331a4H
K anreOpanyeckoil MOJIENU IIyTEM COCTaBJIEHUS! CUCTEMBbI
ypaBHeHuH; PemiaTe COCTaBICHHYIO CUCTEMY YPaBHEHUM;
UHTEPIPETUPOBATh PE3YJIbTaT.

Crpouth rpaduku ypaBHEHUH C JBYMsI IE€PEMEHHBIMHU.
Koncrpyuposars HKBHUBAJICHTHBIE pedeBble
BBICKA3bIBaHUS C MCIIOJIb30BAaHUEM AIre0pandeckoro u
Tre€OMETPUUYECKOT O

WH/IMBUyalIbHAs pad

IIpumeHsTH WHACKCHBIC 0003HAYCHUS, CTPOUTH PEUCBBIC
BBICKa3bIBaHUSI C HCIIOJIb30BAHUEM TEPMHHOJIOTUH, CBSI-
3aHHOM C TMOHSATHEM TOCJIEA0BATEILHOCTH.

BbIuncasiTe  4YICHBI TIOCIEIOBATEIBHOCTEH, 3aJJaHHBIX
dbopMylIoOii n-TO UYIeHa WU PEKyppPEeHTHOU (HOpMYIIOi.
YcTraHaBIMBATHL  3aKOHOMEPHOCTH B TIOCTPOCHUH
MOCJIeIOBATEIPHOCTH, €CITM WU3BECTHBI IIEPBbIE HECKOJBKO

ee wieHoB. M300paxaTh wWIeHbl IOCIEJOBATEILHOCTH | CAMOCTOSTEIbHAS
TOYKAMH Ha KOOPAMHATHOM MIIOCKOCTH. pa0ora,
Pacno3snaBath apudmMeTHUecKyl0 M TI'eOMETPUYECKYIO | MaTEMaTHYECKUM
Mporpeccnn. IIPOrPECCUU TPU Pa3HBIX CIIOCO0AX 3a7aHus. BLIBOAMTD HA | JIMKTaHT,
17 OCHOBE JIOKa3aTeNIbHBIX PACCYXICHUH (OpPMyJbl OOLIEro | KOHTPOJIbHAA PadboTa,
yjieHa apu(MeTHYecKo M TeOMEeTpUUYECKOl mporpeccuid, | yCTHBIM orpoc,
CyMMBI  ME€pBBIX I  WIEHOB apu(METHYECKOH U | TECTUPOBAHHE,
TEOMETPUYECKON  MPOTrpeccHil;  pemiaTb  33Ja4d  C | MHAUBHyalbHas pad
HCIOJIb30BAHUEM 3TUX (HOPMYII.
PaccmaTpuBare npuMepsl W3 pealbHOM JKW3HM, WIUIIO-
CTPUpYIOIME U3MEHEHHE B apu(METHUECKON MpOrpeccum,
B reoMeTpUUYECcKOit MIPOrPECCUu; n300paxarThb
COOTBETCTBYIOIIME 3aBUCUMOCTH TpapUyecKH.
PemaTth 3a7aun Ha CIIOKHBIE MIPOLIEHTHI, B TOM YHUCIIE
3aJjaud U3 peabHOM MpPAaKTUKH (C HCHOJIb30BAHUEM
KaJIBKYJIATOPA)
DJIeMeHTBI 17 IIpoBoauTe ciyuyaiiHble SKCHEPUMEHTHI, B TOM 4YHCJIE C | CAMOCTOSTENIbHAs
KOMOMHATOPUKH H ITOMOIIBIO KOMIIBIOTEPHOTO MOJIeIUPOBaHus, | paboTa,
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TeopuH MHTEPIPETUPOBATH UX PE3YJIbTAaThl. BBIYMCIATH 4aCTOTY | MaTeMaTHUYECKUI
BEPOSITHOCTH. CIlyyallHOrO  COOBITHSA; OLEHHBATh  BEPOSTHOCTb  C | AUKTAaHT,
IIOMOLIBIO YaCTOTHI, IOJTYYEHHON OIBITHBIM IIyTEM. KOHTpOJIbHAs padoTa,
Pemath 3a1aun Ha HAXOXKJIEHUE BEPOSTHOCTEH COOBITUH. YCTHBIN OIIpoc,
IIpuBoAMTH MIpUMEPHI CIyYalHBIX COOBITUHN, B YaCTHOCTU | TECTHPOBAHUE,
JIOCTOBEPHBIX U HEBO3MOKHBIX COOBITUIN, MaJIOBEPOSTHBIX | MHAMBUAYaJIbHas pad
coObITuii. [IpuBOAMTH TIPUMEPHI PABHOBEPOSITHOCTHBIX
COOBITHH.
BoInoJHATH epe0op BceX BO3MOXKHBIX BAPUAHTOB IS
nepecyeTa 00bEKTOB MIM KOMOWHAITHH.
IIpumeHsTH NpaBUIO0 KOMOMHATOPHOIO YMHOKEHUS JUIS
pelIeHrs 3a/1a4 Ha HaX0X/IeHHE Ynciia 00bEKTOB UIIH KOM-
OuHaUMK (IMaroHalM MHOIOYI'OJbHUKA, PYKOMOXKAaTHS,
YKCIIO KOJI0B, K (poB, naposei u T. I1.).
Pacno3naBaTh 3a7a4uM Ha ONIpe/IeJICHUE YUCIIA ITepecTa-
HOBOK U BBIIIOJIHATH COOTBETCTBYIOIME BBIUMCIICHHUS.
Pemathb 3a1a4n Ha BBIYUCIIEHNUE BEPOSTHOCTH C IIPUME-
HEHHEM KOMOMHATOPUKH.
CaMOCTOSITENbHAs
. abota
3HaTh MaTepuan, U3y4eHHbIH B Kypce MaTeMaTuKH 3a 9 P ’ .
MaTeMaTU4eCKUn
KJ1acc
JTUKTAHT,
HoBToDeHIe 29 YMeTb NpUMEHSTD [TOJIyY€HHbIE 3HAHUSI Ha ITPaKTHKE. OHTPONLHAS paGOT
KOHTPOJIbHASI T
P YMeThb J1I0ruuecky MbICIUTh, OTCTAaUBaTh CBOIO TOUKY Po. p ’
YCTHBIN orpoc,
3peHus U BBICIYIINBATh MHEHHE JPYTUX, paboTaTh B
TECTUPOBaHUE,
KOMaHJE.
WHIUBUAyalIbHAs pad
Hroro 136
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TemaTH4yeckoe MIAHMPOBaHKE MO TreOMeTPHH 9 Kiace
1O YYEBHUKY «'EOMETPUA 7 — 9», ABTOP JI.C.ATAHACSH U JIP.

B TOM YHCJIC

npoun3BeIeHne

BbIpaXarole (QYHKIMH yTiia IPSMOYTOJIBHOTO TPEYroJbHU-

Obmee
I_Jﬁ[ HasBanue pa3genos, TeM | KOJI-BO KOHTPOJIBHBIX TabopaTopHBIX, OCHOBHBIE BUJIBI J€SITENBHOCTH yUalUXCS DOopMBI KOHTPOJISL
4acoB paGort NPAKTHYECKHX
pabot
XapaKTepncTHRa OCHOBHBIX BU/I0B JECATCJIbHOCTH
Y4eHUKA
(Ha ocHOBe Yy4eOHBIX JIelCTBMIi) CaMOCTOSITEJIbHAS
®opmyHpoBaTh ONpEACICHUS M WLIFOCTPUPOBATh MO- | paboTa,
HATUS BEKTOpa, UIMHBI (MOIYJsl) BEKTOpa, KOJUTMHEAPHBIX | MATEMaTHYECKUU
1 BekTopsL. 3 ) BEKTOPOB, PABHBLIX BEKTOPOB. JIUKTaHT,
Boruncasarsb AJIMHY U KOOPpAWHATBI BEKTOPA. KOHTPOJIbHAA pa60Ta,
Haxoaurts yros Mexay BEKTOPAMH. YCTHBIN o1Ipoc,
BbInoJHATH Oorcpanru HaJd BEKTOpaMHU. TECTUPOBAHUC,
BbinoaHaTh IIPOCKTHI IIO0 TEMaM HCIOJIB30BaHUA | UHAUBUAYAJIbHAA pa6
BCKTOPHOI'0O METOJa IpU PCHICHUUN 3a/la4 Ha BBIYHUCIICHUA U
J0Ka3aTcJIbCTBA.
OO0bsICHATL U HJVIIOCTPHPOBATL TIOHATHUEC HeKapTOBOﬁ CaMOCTOATCIIbHaA
CUCTEMbI KOOpPAMHAT. pabora,
BbIBOIlI/ITb H HCIO0Jb30BaATHh (I)OpMYJ'ILI KOOpAuHAaT Ccc- MaTeMaTHYeCKUU
2 MeTOIl KOOP/IMHAT. 10 1 PEANHBI OTPE3KA, paCCTOSII;IHH MCXKAY ABYMs TOUKaMH IIJIO- | AMKTAHT,
CKOCTHU, YPaBHCHUA IPAMOU U OKPYKHOCTHU. KOHTPOJIbHAA pa60Ta,
BbINOJHATL TPOEKTHI IO TEMaM HCHOJb30BAHUS KOOP- | YCTHBIN or1poc,
AUHATHOTO MCTOAA IpU PCHICHUU 3alad Ha BBIYUCICHUSA U | TCCTUPOBAHUC,
JOoKas3aTcJIbCTBa HHAWBUAYAJIbHASA pa6
CooTHoIlIEHHE (I)OpMy.]H/lI)OBaTI) U J0Ka3bIBATb TCOPEMY COOTHOIICHHAX | CAMOCTOATCIIbHAA
MeE:KIY CTOPOHAMH MEXAY CTOPOHAMU U YIJIaMH TPEYTOJIbHUKA. pa0ora,
3 " yriiamu 171 1 @®opMyJMPOBAaTh  ONpPEIEICHUS W  WIJIIOCTPUPOBATH | MATEMAaTUYECKUN
TPpEYrojdbHHKa. NOHATUA CUHYCA, KOCMHYCA, TAHI'CHCA U KOTAaHTCHCA OCTPOI'O | AUKTAHT,
Ckansipnoe yria npsIMOYroJbHOTO TPeyrojbHuKa. BeIBOAMTH (hOpMyIibl, | KOHTpOJbHAs paboTa,

YCTHBII oIIpoc,
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BEKTOPOB.

38A depe3 ero cropoHbl. @OpPMYJHPOBATH ONPEACICHUS
CHUHYyCa, KOCHUHYyCa, TaHI'€Hca, KOTaHreHca yriaoB ot 0 1o
180°. BoiBoguTh (PopMyJIbI, BhIpaKarOIMKUe PyHKIIUA YTIIOB
or 0 go 180° wuepe3 (QYHKIMHM OCTPBIX  YIJIOB.
®opmyIMpPOBATH u Pa3bACHATH OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. llo 3HaueHusM onHOMN
TPUTOHOMETPUUECKON (PYHKIMU yrila BHIYMCAATH 3HAYCHUS
JIPYTUX  TPUTOHOMETPUYECKUX (PYHKUMHA 3TOro  yria.
DopMyJMPOBATh U I0KA3bIBATH TEOPEMbI CHHYCOB U
KOCHHYCOB.

TECTHPOBAHUE,
WH/IMBUyalIbHAs pad

Pacno3HaBaTh MHOTOYroJbHUKH, (POPMYJIMPOBATH OI-

pezesnenre ¥ NPUBOAUTH IIPUMEPHI MHOTOYTOJIbHUKOB. CaMOoCTOSITeNbHAs
®opMyJHpPOBaTh U JI0KA3bIBATh TEOPEMY O CyMME YyIJIOB | paboTa,
BBIITYKJIOTO MHOTOYTOJIbHUKA. MaTeMaTHYeCKUN
JJInHa OKPYKHOCTH HccaenoBarb CBOIICTBA MHOTOYTOJIBHUKOB C IOMOUIBIO | JMKTaHT,
U IUI0IIAAb Kpyra. 12 KOMITHIOTEPHBIX TTPOTPaMM. KOHTpOJIbHAs paboTa,
@opMyJIMPOBATH U 0KA3bIBATH TEOPEMBI O BIIMCAHHOW U | YCTHBIN orpoc,
OTIMCAaHHOW OKPY>KHOCTSX MHOTOYTOJIbHUKA. TECTUPOBAHHUE,
OOBSICHATH TIOHATUS JUIMHBI OKPY)KHOCTH W TUIOIIQJM | MHAUBUYyaJIbHAs pad
Kpyra; BbIBOJUTH (OPMYJIBl JUISI BBIYUCICHHUS JITTUHBI
OKPY>KHOCTH.
CaMOCTOSATENbHAS
O0bACHAT, U WILIIOCTPUPOBATH TOHATHUS PaBEHCTBA pabota
uryp, noaoous. CTpoUThL paBHbBIC 1 CHMMETPUIHBIC (PUTY- ’ .
(uryp, non P pas! P (ury MaTeMaTHU4eCKUi
PBl, BBIIOJIHATH apaJljIelbHbIA EPEHOC U TTOBOPOT. UKTAHT
JBuxeHus. 8 HcciaenoBaTh CBONMCTBAa ABI)KEHHUM C IOMOIIBIO KOMIIb- A ’
KOHTpOJIbHas paboTa,
FOTEPHBIX MPOTPAMM. 9
YCTHBIN ompoc,
BBINOJHATL TPOEKTHI MO TEMaM TEOMETPUUYECKHX MPeoOd-
. TECTUPOBAHUE,
pa3oBaHMil Ha MIOCKOCTU
WHIWBUAyalIbHAs pabd
CaMOCTOSATEIbHAS
BocnpousBoaute (QopMyIHMpOBKH ONpEAETICHUN, akcHoM, | paborta,
TEOpPEM; KOHCTPYHUPOBATH HECIOXHBIC  OINPEJCICHUS | MATEMATHUYCCKHMA
0o aKCcHOMAaxX 5 camocrositensHo. BocnpousBoauTh  GOPMYIUPOBKH U | JUKTAHT,
IUVIAHUMETPHH. JI0Ka3aTelIbCTBa M3YyYEHHBIX TEopeM, NPOBOJAUTL | KOHTPOJIbHASI paboTa,
HECJIOKHBIE JI0OKA3aTeJIbCTBA CAMOCTOSITENIbHO, CChLIATBCS B | YCTHBIM orpoc,
X0JIe 00OCHOBaHUH Ha ONPEEIICHHUS, TEOPEMBI, aKCHOMBI. TECTUPOBAHUE,
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WHIMBHyaJIbHAs pad

OO0BSACHATH, YTO TaKOE MHOTOTPAHHUK, €r0 TpaHU, pedpa, | cCaMOCTOSATENbHAS
HavajabHble BEPIIMHBI, JWAaroHajid, Kakol MHOTOIpaHHHMK Ha3bIBaeTcs | pabora,
cBeJleHus u3 8 BBINYKJIBIM, TpU3Ma, BBICOTA MPU3MBI, MapalljieNenumes], | MaTeMaTH4YeCKH
cTepeoMeTpHUM. nUpaMuaa, MHWIHHIP, KOHYC, cdepa, map. JTVKTaHT,
OO0BbACHATH, YTO TaKOE€ 00bEM MHOTOTpaHHUKA, IJIOIIA b KOHTpOJIbHAs paborTa,
[IOBEPXHOCTH MHOTOTPaHHUKA. YCTHBIN orpoc,
HccnenoBarhb cBoiicTBa MHOTOrpaHHUKOB. Haxonurs TECTUPOBAHUE,
00BEM U IITOILA b TOBEPXHOCTU MHOTOT PAHHHUKA. UHAUBUAYaJIbHAs pad
YMeThb CTPOUTH U PACIO3HABATh MHOTOTPAHHUKH.
YMeTb TOTUYECKH MBICTUTh, OTCTAUBATh CBOIO TOUKY 3PEHHUS
Y BBICIYIIMBAaTh MHEHHUE IPYTHX, pa00TaTh B KOMaH/E.
CaMOCTOSITeNIbHAs
3HaTh MaTepuan, U3y4yeHHbI B Kypce MaTeMaTuku 3a 7-9 pabora,
KJIACCHI. MaTeMaTUYECKUI
I Baagers o0ummMu npueMamMu penieHus 3a1ad. JVKTaHT,
P OBTOpEHHC. 9 YMeTh NpUMEHSTh OJIYYCHHBIC 3HAHUS HA TIPAKTUKE. KOHTpOJIbHas paboTa,
crienue saat. YMeTh JIOTMYECKH MBICIUTh, OTCTaWBaTh CBOKO TOYKY | YCTHBIN orpoc,
3peHus U BBICIYIINBATh MHEHHUE JPYTUX, padoTaTh B TECTUPOBAHUE,
KOMaHJIE. WHAUBUAyalIbHAs pad
Hroro 68




