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Pabouas mporpamma Kypca BHEYPOUYHOM JesaTenbHOCTH «30paHHbIE BOIPOCHl MATEeMATUKI I 9
KJlacca pa3paboTaHa Ha OCHOBE:!

-OCHOBHOW  00pa30oBaTeNIbHOM MpOTpaMMbl  OCHOBHOTO  oOmiero obpasoBanuss MBOY
«Hosomnsmosckass OO UMP PT»;
-JIOKaJmbHOTO akTa MmKoibl «llojoxeHnne o pabodeil mporpamMme ydeOHOTO NpeaMeTa, Kypea,
JTUCHUIUIMHBL (MOIY/IsI) B MYHHUIIUIIATHPHOM OFOJDKETHOM OO0IIe00pa30BaATEIIFHOM YUPESIKICHUN
«Hosounemosckass OO UMP PT»;

IHosicHuTeIbHAA 3aNICKA

JlanHasi mporpamma BHEYpPOUHOH JAEATENbHOCTH IpelHa3HauyeHa aisi oOywaroumuxes 9-x
KJIacCcOB 0011e00pa30BaTeNbHBIX YUPEKICHUN U paccunTana Ha 34 yacoB. OHa npeaHa3HayeHa IS
NOBBIIEHUS  A(P(PEKTUBHOCTU  TOJArOTOBKM  oOydaromuxcss 9  kjacca K = OCHOBHOMY
rocy/lapCTBEHHOMY 3K3aMEHY [0 MaTeéMaTHKe 3a KypC OCHOBHOM HIKOJIBI U MPEeIycMaTpUBAET HUX
MOATOTOBKY K JajbHeHeMy 0Oy4eHHIO B CpeTHEN IIKOJIE.

[IporpamMmma BHEYpOUHOU JEATENBLHOCTH coueTaeTcs ¢ ao0biM YMK, pekoMeHI0BaHHBIM K
HCIIOJIb30BaHMI0O B oOpa3oBaTreabHOM Tmporecce. Ilporpamma BHEYpOUYHOU  JEsTENBHOCTH
corjacoBaHa ¢ TpeOOBaHHAMHU TOCYJapCTBEHHOTO 00pa3oBaTENIbHOTO CTAaHJApTa U COJEp KaHHEM
OCHOBHBIX IIPOrpaMM Kypca MaTeMaTUKH OCHOBHOM IITKOJIBI.

[IporpaMMoii IIKOJBHOTO Kypca MaTeMaTUKU HE MPeaycMOTpeHbl 00oOLeHne WU
cUCTeMaTH3alusl 3HaHUI 10 pa3jMyYHBIM pa3lienaM, IMOJIyYEHHBIX y4allMMHCS 3a BECh MEPHO
oOyuenuss ¢ 5 mo 9 kmacc. BHeypouHnas nesrenbHOCTh «VI30paHHBIE BONPOCHI MaTEeMaTHKH»
MO3BOJIUT CUCTEMATH3UPOBATh M YIIyOUTh 3HAHUS YYaIIMXCS MO Pa3IUYHBIM pa3jenaMm Kypca
MaTeMaTHKA OCHOBHOW IIKOJBI (apudMeTnke, airedpe, CTaTUCTUKE W TEOPUU BEPOSTHOCTEH,
reoMeTpur). B 1aHHOM Kypce Takke pacCMaTpUBAaIOTCS HECTAaHAAPTHBIC 3aJjaHMsl, BBIXOJAAIIUE 32
paMK{ IIKOJBHOW MporpamMMbl (TpaguKud C MOIyJeM, KyCOYHO-3aJaHHble (YHKIHUU, pPElIeHUE
HECTaHJApPTHBIX YpPaBHEHHIl W HEPAaBEHCTB U [p.). 3HAHWE ATOr0 Marepuaja U yMEHHUE €ro
MPUMEHSTH B IPAKTHUYECKOM JAeATEeIbHOCTH MO3BOJUT IIKOJbHUKAM pelllaTh pa3HOOOpa3HbIe 3a/1a4u
Pa3IMYHOM CIIO)KHOCTH U MOATOTOBUTHCS K YCIICIIHOM clladye sK3amMeHa B HOBOW (hopMe MTOroBOM
aTTecTaluu.

Kaxnoe 3ansTue, a Takke Bce OHM B LI€JIOM HAIpaBlIeHbl HAa TO, YTOOBI Pa3BUTh HHTEpEC
IIKOJIBHUKOB K TMpEeAMETY, MO3HAKOMHTh HMX C HOBBIMH HJESIMH W  METOAAMH, PACIIUPUTH
IpeJicTaBjlIeHUEe 00 U3y4aeMOM B OCHOBHOM Kypce MarepHalie, a ri1aBHOe, paCCMOTPETh HHTEPECHbBIE
3a/laui.

DTOT Kypc mNpeasaraer ydamumcs 3HAKOMCTBO C MaTEeMaTHKOM Kak ¢ OOLIEKyIbTypHOI
LIEHHOCTbIO, BBIPAOOTKOW MOHHMMAaHUS UMH TOTO, YTO MAaTeMaTHKa SBJISETCS HWHCTPYMEHTOM
MO3HAHUS OKPYKAIOIIEro MUpa U caMoro ceosl.

Ecnu B u3yueHUM npeaMeToB €CTECTBEHHOHAYYHOTO IHUKIA OYEHb BaXKHOE MECTO 3aHHUMaeT
HKCIEPUMEHT U UMEHHO B MPOLIECCE IKCIIEPUMEHTA M 00CYK/IEHHUS €ro OpraHu3aluu 1 pe3ylbTaToB
dbopMUpYIOTCS W Pa3BUBAIOTCSA HHTEpPECHl Y4YEHHKAa K JaHHOMY IpEeAMETYy, TO B MaTeMaTHKe
SKBUBAJIEHTOM OHKCIIEPHUMEHTa sIBIseTca pelieHue 3agady. COOCTBEHHO BeChb Kype MaTeMaTHKH
MOJKET OBbITh MOCTPOEH U, KaK MPABUJIO, CTPOUTCS Ha PELLICHUH PAa3JIMYHbIX MO CTETIEHU BaXKHOCTU U
TPYAHOCTH 3ajiay.

[lelb BHEYpOUHOW JEATEIBHOCTH: CUCTEMaTH3allUs 3HAHUH M CIIOCOOOB JEATENbHOCTU
yyaluxcs MO MaTeMaTHKe 3a KypC OCHOBHOM IIKOJbI, MOJrOTOBKAa oOydarommuxcs 9 kimacca K
OCHOBHOMY T'OCYJIapCTBEHHOMY 3K3aMEHy Mo MaTteMaTuke. YcremHas caada OI'D, mepexon B 10
KJ1acc MO BBIOpaHHOMY NPpOoQuITo(Tipr HE0OXOAUMOCTH).

3agaum kypcea:

obyuaiowue: (popmuposanue nozHasamenvHux u iocudeckux Y'VJi)



— @opmupoBanue "0a3bl 3HAHMI" IO anredpe, TeOMETPUU U PEATbHON MaTeMaTuKe,
MO3BOJISIFOIICH OECTIPENSITCTBEHHO OMIEPUPOBATH MATEMATHUYECKAM MaTEPHAIOM BHE
3aBHCHUMOCTH OT CII0CO0a MPOBEPKH 3HAHUH.

HayuuTh npaBHILHOM HHTEPIPETAIMH CIIOPHBIX (POPMYIMPOBOK 3a/TaHUH.
— Pa3BuTH HaBBIKM pEILICHUS TECTOB.
— Hayuuts makcumanbHo 3(HEKTUBHO pacpeessiTh BpeMs, OTBEJICHHOE Ha BBHITIOJIHECHHE
3aJ[aHMS.
— IloaroroButs k ycnemnoiu cnade OI'D o Mmaremaruke.

paszeusarowue. (hopmuposanue pecynamuenvix YVJ[)

®  yMeHHE CTaBUTh Mepesl COO0H 1eNb — meJienojiaraHue, Kak MoCTaHOBKY y4eOHOI 3a1aun Ha
OCHOBE COOTHECEHHS TOTO, YTO YK€ U3BECTHO U YCBOCHO YUYaIIUMCSI, ¥ TOTO, YTO €IIe
HEHU3BECTHO;

® UIAHWPOBATH CBOIO padOTy - MJIAHUPOBAHME — OTIPEICIICHNE TTOCIEA0BATEILHOCTH
MPOMEKYTOYHBIX LIEJIEH C YYETOM KOHEYHOTO PE3yJIbTaTa; COCTABJICHUE IJIaHA U
MOCHIEI0OBAaTEIILHOCTH JIeHCTBHIA;

® KOHTPOJIb B JOpME CIMYEHUS CIOoco0a IEMCTBUS U €r0 pe3yabTaTa C 3alaHHbIM 3TAaJIOHOM C
L[e1bI0 OOHAPYKEHUS OTKIOHEHUH U OTJIMYMI OT 3TalOHa;

® OIEHKA - BBIACICHHUE U OCO3HAHHUEC YYAIIUMCSA TOTO, YTO YK€ YCBOCHO U YTO €IIC MOJJICIKHUT
YCBOCHHUIO, OCO3HAHUE Ka4Y€CTBAa U YPOBHS YCBOCHUS

gocnumamenvHule: ((hopmuposarue KOMMYHUKAMUBHBIX U TUUHOCMHBIX Y V]])
® (opmupoBaTh yMEHHUE CIyLIATh U BCTYNaTh B AUAJIOT;
® BOCIUTHIBATh OTBETCTBEHHOCTh U aKKYpaTHOCTb;

® Yy4YaCTBOBATh B KOJJICKTUBHOM 06CY)K,I[€HI/II/I, IIpHU 3TOM YUYHUTHCA YMCHUIO OCO3HAHHO H
IIPOU3BOJIBHO CTPOUTH PCUCBOC BHICKA3bIBAHHEC B YCTHOP'I U IIMCbMEHHOM cbopMe;

L4 CMBICJIOOﬁpa?.OBaHI/Ie T. €. YCTAHOBJICHHUIO YYalIUMHUCA CBA3HW MCKAY LCIIBIHO y‘IC6HOI>i
ACATCIIBHOCTH U €€ MOTHUBOM, APYIUMH CJIOBAMHU, MCKAY PE3YJIbTATOM-IIPOAYKTOM YUCHUA,
HO6y)KI[aIOH_II/IM ACATCIIbBHOCTD, U TCM, Paar Y€Tr0o OHA OCYHICCTBJIIACTCSA, CaMOOPpraHnu3anusi.

DyHKIHH Kypca
e OpHEHTalUs Ha COBEPLICHCTBOBAHME HABBIKOB II03HABATEIbHOM, OPraHU3alMOHHOMN
JEATENBHOCTH;
e xoMmeHcanus HepocrtatkoB 3YH no maremaruxke.
Metoasb! 1 popmbl 00yUeHHS
Metoasl u ¢GopMbl OOydeHMsI OIpeneNsoTcs TpeOOBaHUSAMHU OOy4deHus, C y4eToM

HHAUBUAYAJIBbHBIX U BO3PACTHBIX 0COOEHHOCTEH yJaluxcs, pa3BuTUA U CAMOPA3BUTHA JIMYHOCTH.
B cBsI3u ¢ 3TUM OCHOBHBIE MMPUOPUTCTHI MCTOAUKU U3YYCHHUA KYypcCa:



e 0o0ydeHue uepe3 OMbBIT U COTPYAHUYECTBO;

®  y4YeT MHIUBUAYAJIHHBIX OCOOCHHOCTEH M MOTPEOHOCTEH yuaImxcs;

®  HHTEPaKTUBHOCTH (paboTa B MalbIX Ipynmax, poJeBbIE UIPbl, TPEHUHTH, BHE 3aHATUH -
METO/1 IPOEKTOB);

®  JIMYHOCTHO - JISTEILHOCTHBIA M CYOBEKT — CyOBEKTHBHBIN 1Mo1x0/ (OoJbliee BHUIMaHHUE K
JIMYHOCTH YYallerocs, a He LUENsIM YUUTesl, paBHOIIPABHOE UX B3aUMOJAEHUCTBHUE).

Jnst paboThl ¢ yJamuMucs, 0e3yClIOBHO, MPUMEHHMBI Takue (OpMBI PadOTHI, KaK JIEKIUS U
cemuHap. [IoMUMO 3TUX TPaJWIIMOHHBIX (OPM PEKOMEHIYETCSl MCIIOJIb30BATh TAKKE TUCKYCCHH,
BBICTYIUIEHHUS C JOKJIAJaMM, COJEp’KallMMH OTYeT O BBINOJIHEHUHM HWHAMBUYAJIbHOTO WU
IPYNIIOBOTO JIOMAIIHETO 3aJaHusl WIM C COAOKJIAJaMH, JOTOJHSIOMIMMH JIEKIHIO YYHUTES.
Bo3MoxHBI pa3iauuHble (OpPMBI TBOPUECKOM pabOTHI ydyalllMXCsl, Kak HalpuMep, «3alluTa
pELIeHUs», OTYET 0 pe3ysIbTaTaM «ITOMCKOBOI» paboThl Ha 00pa3oBaTeNbHbBIX caliTax B IHTepHETE
o yka3aHHOW Teme. Takum 00pa3oM, JaHHBIM Kypc HE HCKIIOYaeT BO3MOYKHOCTU IMPOEKTHOM
NESITeIbHOCTH Y4YallluXcsl BO BHEypouHoe Bpems. MTorom TakoW JesSTeNbHOCTH MOTYT OBITh
TBOpUYECKHE PabOTHI.

[Ipennaraemplii Kypc SBIS€TCS pa3BUTHEM CHCTEMbl paHee MPUOOPETEHHBIX MHPOrPAMMHBIX
3HAHMMH, €ro Lejb - CO3/IaTh LIEJIOCTHOE MPEJICTABICHUE O TEME U 3HAUUTEIbHO PACHIMPUTH CHEKTP
3a/a4, MOCUJIBHBIX JJIsl ydamquxcs. Bce cBolicTBa, BXOIAIIME B Kypc, M UX JI0Ka3aTeIbCTBa HE
BBI3OBYT TPYJHOCTH Y YYaIlIUXCsl, T.K. HE COJIEPKaT IPOMO3/IKHX BBIKJIA/IOK, a KaXJ10€ MpeIblIyliee
roToBUT mnocnenyrouiee. [Ipu Hampapisomend poiu y4uTess MKOIbHUKUA MOTYT CaMOCTOSATEIbHO
chopMynupoBaTh HOBBIE JUIsl HUX CBOWMCTBA M Ja)ke JoKa3aTh MX. Bce MODKHO pacnosarath K
CaMOCTOSITEIBHOMY MOMCKY M MOBBIIIATh UHTEPEC K U3ydeHHIo npeamMera. [Ipencrasisas ydammmces
BO3MOYXHOCTb OCMBICIIUTH CBOMCTBA M MX JOKAa3aTEJIbCTBA, YYUTENIb Pa3BUBACT I'€OMETPHUYECKYIO
MHTYHLIHIO, 6€3 KOTOPOH HEMBICIMMO TBOPYECTBO.

Taxum oOpa3zom, mporpamMMa NpUMEHUMa Ui pa3IMYHbIX TPYII MIKOJbHUKOB, B TOM YHCIE, HE
HUMEIOIIMX XOpOLIed MOJArOTOBKU. B 3TOM ciydae, yduTenb MOMKET Cy3UTh TpeOOBaHMA U
IIPEUIOKUTh B KAa4yeCTBE JOMAIIHUX 3a/laHUIl CO3/laHME TBOPYECKUX paboT, MpU ITOM y JeTel
pa3BUBACTC WHTYUTHBHO-AaCCOLMATUBHOE MBIIUICHHE, YTO HECOMHEHHO, IOMOXET WM IIpH
BBIITOJIHEHNHU 3aganuil OI'D.

OcHoBHast QPyHKIMS y4UTeNs B JaHHOM Kypce COCTOUT B «COIPOBOXKJIECHUM» Y4aIlerocs B €ro
MO3HABATEJILHOM ACATEILHOCTH, KOPPEKIIMU paHee MOJydeHHbIX ydamumucs 3YH.

IInanupyemble pe3yJbTaThl 0CBOEHHS Kypca

[Inanupyemble  pe3ynbTaThl  OOY4YEeHHUS  OTPaXKArOT  CIEAYIOIIME  YeThIpe  KaTeropuu
MMO3HABaTEILHOM 00JI1aCTH:

3HaHne/MOHUMAHHNE:
BJIaJICHUE TEPMHHOM; BJIAJCHHE PAa3JIUYHBIMH DKBHBAJICHTHBIMH IIPEIACTABICHUAMHU (HaIpumep,
Yyyuciia), pacrno3HaBaHHWe (HA OCHOBE OIPEICICHH, W3BECTHBIX CBOWCTB, C(HOPMHPOBAHHBIX
MPEACTABICHUI); HCIIOJIB30BAaHUE PA3JIMYHBIX MAaTEeMaTHYECKUX S3BIKOB  (CHMBOJIMYECKOTO,
rpaduyeckoro), mepexo OT OJHOTO S3bIKa K APYTroMY; HHTEPIIPETALIHS.

YMeHne npuMeHUTh aJIrOPUTM.
MCIO0JIb30BaHKE (POPMYIIBI KaK alfOPUTMa BHIYMCICHHI; TPUMEHEHNE OCHOBHBIX MPABHII IEHCTBUIN
C YHCIIaMU, anreOpanvyecKuMH BhIPAKCHHSIMH;, PEIICHHE OCHOBHBIX THIIOB YPaBHEHU, HEPABEHCTB,
CHCTEM, 3a1ad.

YMeHne peminTh MATEMAaTHUYECKYIO 32124V
3a/laHus, MPU PEHICHHUH KOTOPBIX TpeOyeTcs MpUMEHEHHE (aKTyanu3alus) CHCTEMbl 3HAHMIA,
peoOpa3oBaHKe CBSI3eH MEXAY M3BECTHBIMU (PaKTaMu; BKIIOYCHHE M3BECTHBIX MOHSITHH, MPUEMOB
U CIOCOOOB pEIIeHUs] B HOBBIE CBS3M M OTHOIICHUS, YMEHHE PAcloO3HATh CTAHJIAPTHYIO 3a/1ady B
W3MEHEHHOH (OpPMYITHPOBKE.




IlpumeHeHNe 3HAHWI B 'KH3HEHHBIX, PeAJIbHbIX CHTYAIMAX!
3aaHus, GOPMYIUPOBKA KOTOPBIX «00JIeueHa» B MPAKTHUYECKYIO CUTYAIHIO, 3HAKOMYIO yJalluMCs
1 OJM3KYIO UX KU3HEHHOMY OTIBITY.

Harypaabnble unciaa. JIpodu. PannonanbHble yncia

* IOHUMATh OCOOCHHOCTHU AECATUYHOW CUCTEMBI CUMCIICHUS;

* OTIICpPUPOBATH MOHATHUSIMH, CBS3aHHBIMH C JICTUMOCTBIO HATYPaJIbHBIX YHCET,

* BBIpaXKaTh YMCIIa B SKBUBAICHTHBIX (popMax, BEIOMpas Hanbosee MoIXOAAIIyI0 B 3aBUCHMOCTH OT
KOHKPETHOW CHUTYalLUH;

* CPaBHUBATH U YIIOPSI0YUBATH PAlMOHAIBHbIC YHCTIA,

* BBITIOJHATH BBIYMCIICHUS C PAMOHAIBHBIMH YHCIAMH, COYETAs YCTHBIE M MHUChMEHHBIE MPUEMBI
BBIUMCIICHUH, TPUMEHEHNE KAIBKYIISATOPA;

* HCIIOJIb30BATh MOHATHS U YMEHHUS, CBA3aHHBIE C MPOIIOPIIUOHATBHOCTHIO BEJTMYUH, ITPOIICHTaMH, B
XOJI€ PEIICHHsI MaTeMAaTUYECKUX 3a/1a4 U 337a4 U3 CMEXHBIX IPEIMETOB, BBITIOIHATH HECIOKHBIE
MIPAKTUYECKUE PACUETHI.

* NO3HAKOMUMBCS ¢ NOZUYUOHHBIMU CUCIEMAMU CHUUCTEHUS C OCHO8AHUAMU, OmAudHbiMu om 10;

* y2nyoums u pazeums npeocmasienuis 0 HamypaibHblX YUCIAX U CBOUCMEAX 0eTUMOCMU;

* HAYYUMbCA UCNONb308AMb NPUEMbL, PAYUOHATUIUPYIOWUE BbIYUCTICHUS, NPUOOpecmU NPUGLIUKY
KOHMPOAUPOBAMb BbIYUCLEHUS, 8blOUPAS NOOXOOAWUL Ol CUMYAYULU CNOCOO.

JeiicTBUTEIbHBIE YHCJIA

* MCTIOJIb30BATh HAaYAIbHBIC TIPEJICTABICHUS O MHOKECTBE JICHCTBUTEIBHBIX YHCET;

* OTICpPUPOBATH IOHATHUEM KBAJIPATHOTO KOPHS, IPAMEHSTH €TO B BEIYUCIICHHSIX.

* passumsv nPeocmasienue 0 YUcie U YUCI08bIX CUCMEMAX OM HAMYPAIbHbIX 00 0eliCmEUmMenbHbIX
yycen, 0 ponu GbINUCIEHUN 8 NPAKMUKe,

* pazeums u yenyoums 3HaHUus 0 OeCAMUYHOU 3aNUCU OeUCMBUMENbHbIX Yucen (nepuoouyeckue u
Henepuoouyeckue opoou).

HN3mepenus, npudJInKeHusl, OLEHKH

* HCIOJIb30BaTh B XOJAE pEIIEHUs 3a7ad dJIEMEHTapHble IPEJICTABICHUS, CBSI3aHHbIE C
IpUOINKEHHBIMY 3HAYEHUSAMH BEJIMUUH.

* NOHAMb, YMO YUCNIO8ble OAHHblE, KOMOpble UCNONb3YIOMCS OJi XAPaKMepUCmuku 00beKkmos
OKpyJicalowje2o  Mupa, AGIAIOMCA  NPEUMYWECMBEHHO  NPUOTUNCEHHBIMY, UYMO NO  3ANUCU
NPUOTUNCEHHBIX 3HAYUEHUL, COOEPACAUUXCS 8 UHPOPMAYUOHHBIX UCTOYHUKAX, MOJICHO CYOUMb O
no2pewHoOCmu RPUOIUINCEHUL,

* NOHAMb, UMO NOCPEUHOCMb pPe3VIbMAma 6blYUCTeHUll OO0JNCHA OblMb  COUsMepuMa C
NO2PEeUHOCIBIO UCXOOHBIX OAHHBIX.

AsredOpanyeckue BbIpasKeHU s

* ONEpUPOBaTh NOHATUSAMM «TOXKJECTBO», «TOXKAECTBEHHOE IpeoOpa3oBaHUE», pellaTh 3ajau,
coJiepxalue OyKBeHHbIE JaHHbIE; paboTaTh ¢ (hopMyIaMu;

* BBINOJIHATH NPE0Opa3oBaHUs BBIPAKEHHH, COAEpKAIIMX CTENEHU C LENIbIMU MOKa3aTessMU U
KBaJIpaTHbIE KOPHHU;

* BBINOJIHATh TOKJECTBEHHBIE NMPEOOpa30BaHMsI PALMOHANBHBIX BBIPAKECHUH HA OCHOBE IpaBUII
JeWCTBUI HaJl MHOTOYJICHAMH U anredpanyeckuMHU ApoOsmMHu;

* BBITNIOJIHATH PA3JIOKEHHE MHOTOUJICHOB HA MHOKUTEIIH.

* GLINOIHAMb MHO20ULA208ble NPeodPaA308aHUS PAYUOHAILHBIX GbIPANCEHULl, NPUMEHSSA WUPOKULL
Habop cnocobos u npuémos;

* NPUMEHAMb MOJCOeCMBEEeHHble NPeoopa308aHuss Ol peuleHus 3a0ad U3 pasiuyHbIX pazoenos
Kypca (Hanpumep, 0Jis HAX0HCOeHUsI HAUDOIbULE20/HAUMEHBLUE20 3HAYUCHUS BbIPAINCEHU).
YpaBHeHus1

* pematb OCHOBHBIE BHJbl PAllMOHAIBHBIX YPaBHEHMH C OJHOM MEpeMEHHOH, CHCTEMBI JBYX
yYpaBHEHUH C IByMs NIEpEMEHHBIMU;

* MOHUMATh YpaBHEHHME KaK BAKHEUIIYI0 MaTeMaTHYECKyI0 MOJENb Ul ONMMCAHUS M U3y4YeHHUs
pa3HOOOpa3HBIX PeaJbHBIX CUTYALU, peIaTh TEKCTOBBIE 33/1a41 alreOpanyeckiuM METOI0M;



* NPUMEHATh TpadUuecKue MPEJCTABICHUSA JUIS HCCICIOBAHUS YpPaBHEHWU, HCCICIOBAHHUA H
pEIICHUS CUCTEM YPAaBHEHHI C JBYMS IIEPEMECHHBIMHU.

* 061a0emb CNeYualIbHbIMU NPUEMAMU PeUleHUs YPAGHEeHUU U Cucmem YPAaeHeHUll, Y8epeHHO
NpUMeHAMb annapam ypagHeHull 0isi peuleHus pazHoo0OPA3HbIX 3a0ay U3 MAMEeMAmuKu, CMEeNCHbIX
npeomemos, NPakmuKu,

* npumeHAmMb epaghuueckue npeocmasienus Oas UCCIe008aAHUs YPAGHEHUN, CUCMeM YPAGHeHUl,
cooepoicawux OyKeeHHbie KOdppuyuenmoi.

HepaBencrBa

* IOHUMATh U MPUMEHITh TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHBIE C OTHOIIIEHHEM HEPaBEHCTBA,
CBOWCTBA YMCIIOBBIX HEPABEHCTB;

* pemaTh JUHEWHBICE HEPABEHCTBA C OJHOM IMEPEMEHHOW M HMX CHCTEMBI; peliaTbh KBaJpaTHHIC
HEPaBEHCTBA C OMOPOM Ha TpaduUecKue MPeICTaBICHNUS,

* IPUMEHSTH aIlapaT HEPABEHCTB /IS PEIICHUS 3a/1ad U3 PA3IMIHBIX pa3zeioB Kypca.

* PA3HOOOPA3HLIM NPUEMAM OOKA3AMENbCMBA HEPAGEHCME, VE8EPEHHO NPUMEHAMb annapam
HepageHcme Ol peuleHusi PAsHOOOPA3HLIX MAMeMAamuyeckux 3a0aiy U 3a0ay U3 CMEeNCHbIX
npeomemos, NPakmuKu,

* npumensams epaghuueckue npedcmasieHus 0Jis UCCIe008AHUS HEPABEHCME, CUCTEM HEPABEHCMS,
cooepacawux OykeeHHvie Kodghuyuenmol.

OcHoBHbIe NOHATHS. UKc/10BbIE PYHKIIUH

* MOHUMATh W WCIOJIH30BaTh (PYHKIIMOHAIBHBIC IMOHATUS M S3BIK (TEPMUHBI, CUMBOJIMYECKUE
0003HaYCHHS);

* CTPOUTH TpaQuKH 3JIEMEHTAPHBIX (YHKIUH; HCCIEeNIOBaTh CBOMCTBA YHCIOBBIX (DYHKIHMA Ha
OCHOBE M3YUEHUsI IOBE/ICHUS MX IPa(uKOB;

* MOHMMAaTh (PYHKIHUIO KaK Ba)KHEWIIYI0O MAaTeMaTHYEeCKyl0 MOJEib JJIsi OMHCAHMS MPOLIECCOB U
SIBJICHUN OKPY)KAIOIIET0 MUPA, MPUMEHATh GYHKIIMOHATIBHBIN S3bIK JIJIs1 OMMCAHUS U MCCIIEI0BAHUS
3aBUCHUMOCTEN MEXy (PU3HMUECKUMU BETUYMHAMHU.

* NpoBOOUMb UCCIEO08AHUs, CBA3AHHblE C U3YYEeHUeM CBOUCME (QYHKYUll, 6 mOoM uHucie c
UCNONL308AHUEM KOMNbIOMEPA, HA OCHO8e 2paghukos u3V4eHHuIX @QYHKYUull cmpoums 0Oo/ee
ClI0JHCHBLE epaghuKu (KYCcOUHO-3A0aHHbIe, C «BLIKOIOMBIMUY MOYKAMU U M. N.);

*  UCNONL308amMb  (PYHKYUOHAbHLIE NPEOCMABIeHUss U Ceoucmea GyHKyull Onsl  peuleHus
MamemMamuyecKux 3a0ay U3 paziuiHslx pazoenos Kypcd.

Yuci10Bble NOCT€10BATEIbHOCTH

* TIOHHMMAaTh U HCIOJB30BaTh SA3BIK IOCJIEIOBATENILHOCTEH (TEPMHHBI, CHUMBOJUYECKHE
0003HaYCHHS);

* NpUMEHATH (OpPMyIbI, CBSI3aHHbIE C apu(METHUYECKOW M TEOMETPHUUECKON Mporpeccueii, u
anmapat, c(OpPMHUPOBAHHBINA MPH H3YYEHUHM APYTUX Pa3fesioB Kypca, K PEIIeHHI0 33/7ady, B TOM
YHClie C KOHTEKCTOM U3 PEeabHOM KU3HU.

* pewiamsv KOMOUHUPOBAHHblE 3A0A4U C NPUMEHeHUeM (OpMyl N-20 UYleHa U CYMMbl Nepevix N
YleHO8 apugmemuyeckol U 2eoMempuyecKol npozcpeccuu, NpUMeHss Npu 3MOM annapam
VPasHeHull U HepaBeHCm8,

* NOHUMAMb APUPMEMUUECKVIO U 2e0MempPUdecKyio Npocpeccuro Kak QYHKYuu HamypaibHO20
apeymeHma, CesA3vl8amov apudmMemuyecKyio npoepeccuro ¢ TUHEeHbIM POCIOM, 2e0MeMPUUEcKyio —
C IKCNOHEHYUATIbHBIM POCHOM.

OnucarejibHAsl CTATHCTHKA

Hcnonb3oBate mpocTeiiiire cnocoObl MpeCTaBlIeHUs U aHATN3a CTATUCTUYECKUX JTaHHBIX.
Bosmooicnocms npuobpecmu nepgonauanvHuill onvim opeaHuzayuy coopa OaHHuIX Npu NPo8eoeHUl
onpoca 00uWecmeeHH020 MHeHUs, OCYWeCmEIamb UX AHAIU3, NPeoCcmasiams pe3yibmanmsl 0npoca
8 8ude madbIuysvl, OUASPAMMBL.

Cay4aiinble COOBITHSI M BEPOSITHOCTH

HaxoauTh OTHOCHUTENBHYIO YaCTOTY U BEPOSATHOCTD CITYYailiHOTO COOBITHS.

Bosmoorcnocmes  npuobpecmu onvim nposeoeHus CAy4auHblx IKCHEPUMEHMO8, 8 MOM 4ucie ¢
NOMOUbIO KOMNBIOMEPHO20 MOOENUPOBAHUS, UHMEPNPEMAYUU UX PE3VIbMAMmO8.



Komo0unaropuka

Pemate kOMOMHATOpHBIE 33/1a4H HA HAXO0XKICHUE YKCIa 00bEKTOB UM KOMOMHALIUH.
Bosmoorcnocms  Hayuumscsi HEKOMOPLIM CREYUATILHLIM NPUEMAM PeuleHUss KOMOUHAMOPHBIX 3a0a.
Haznaonan zeomempus

* pPACNO3HABAMb HA YEPmeNHCax, PUCYHKAX, MOOeNsaX U 6 OKpydlcarowem Mmupe niockue u
NPOCMPAHCMEeHHble 2eoMempuiecKue Gueypol,

* pacnosnasame pazeépmku Kyod, NpAMOY20JbHO2O Napaieienunedd, NpaguibHOU NUPAMUODLL
YUIUHOPA U KOHYCA,

* cmpoumb pazeépmKu Kyoa u npsamoy20ibH020 NaApalielenuneod;

* onpeoensms No JUHEUHbIM PA3MEPAM PA36EPMKU Pueypsl JUHEliHble pazmepsl camou ueypsl u
Haobopom;

* BLIYUCTAMb 00BEM NPAMOY20IbHO20 NAPAJLIeNenuneod.

* HAYYUmMbCsl 8bIYUCTAMb 00BEMbI NPOCMPAHCMBEHHBIX 2€0MEMPUYECKUX PULYD, COCMABIEHHBIX U3
NPAMOY20/IbHbIX NAPAJLIENeNUNe008,

* yenyoums u paseums npeocmasieHus 0 NPOCMpPaHCmMEEeHHbIX 2eOMEeMPUYECKUX PUeypax;

* HAYYUMbCs NPUMEHAMb NOHAMUE PA3EEPMKU 011 8bINOJIHEHUS NPAKMUYECKUX PACYEMO8.
TI'eomempuueckue gpuzypo

* NOIbL308AMBCA S3LIKOM 2eoMempuu Ol ONUCAHUA NPEeOMemo8 OKpYyHCaroue2o Mupa u ux
83AUMHO20 PACNONONCEHUS,

* pacro3HaBaTh U M300pakaTh Ha YEPTEKaX U PUCYHKAX reoMeTprudeckue QUTyphI U UX
KOH(Urypauuu;

* HAXO/IUTh 3HAYEHUS [UTMH JIMHEHHBIX 3JIEMEHTOB (DUTYpP U MX OTHOLICHHUS, TPALyCHYIO MEPY YTJIOB
ot 0° no 180°, mpuMeHsis onpeAeeHNs, CBOMCTBA U MPU3HAKU (PUTYP U UX DJIEMEHTOB, OTHOIIECHHUS
¢duryp (paBeHCTBO, 01I00KME, CHMMETPUH, TTOBOPOT, apaJIJICIbHBINA MTEPEHOC);

* ONEPUPOBATH C HAYAJILHBIMU MOHATHSIMHI TPUTOHOMETPHUHU U BBITMIOJIHSATH 3JI€eMEHTAapHbIE OTEepaIiU
HaJ QYHKIIUSAMH YTIIOB;

* pemarth 3a/1a4M Ha J0Ka3aTelIbCTBO, OMUPAsACh Ha N3y4YeHHbIE CBONCTBA (PUTYp U OTHOILICHUHN
MEeXAY HUMH U MIPUMEHSIS] U3yYeHHbIE METO/IbI JOKAa3aTeNIbCTB;

* pelaTh HEeCIO0XKHbIE 337]a4ul Ha TIOCTPOEHHUE, IPUMEHSISI OCHOBHBIE aITOPUTMbI IOCTPOCHUS C
MIOMOIIBIO IUPKYIISL ¥ TUHEHKU;

* pemarth MpocTeiine IIaHUMETPUUECKUE 3a/Ja4ul B IPOCTPAHCTBE.

* 081a0emb MemooaMu peuleHus 3a0ay HA 6blYUCIEeHUS U O0O0KA3amenlbCmed: MemoooM Om
NPOMUBHO20, MeMOOOM NOO0OUS, MEMOOOM Nepebopa BaApUAHMO8 U MemoOOM 2eOMempuUdecKux
Mecm mouex;

* npuobpecmu Onvlm NPUMEHeHUs AleeOpauyecKko2o U mpueoOHOMempuiecKko2o annapama u uoet
08UIICEHUSL NPU PeULeHUU 2e0MemPULeCcKUX 3a0ay,

* 081a0emv MpAOUYUOHHOU CXeMOU peuleHus 3a0ay HA NOCMpPOeHUue ¢ NOMOWbIO YUPKYIA U
JIUHEUKU. aHanu3, nocmpoenue, 00Ka3ameibCmeo U Uccie0o8anue;

* Hayuumvcs peulamsv 3a0a4u HA NOCMPOEHUE MemOOOM 2eOMempulecKkozo Mecma moyeKk u
MemooomM no0oouUs,

* npuobpecmu onvlMm UCCIEO08AHUSL  CBOUCME NIAHUMEMPU4ecKux ¢uayp ¢ HnoMowbo
KOMNbIOMEPHBIX NPOCPAMM,

* npuobpecmu OnvIM BbLINOIHEHUs. NPOEKmMos no memam «l eomempuueckue npeobpazo8anus Ha
ninockocmuy, «Ilocmpoenue ompesxos no gpopmyney.

H3mepenue zeomempuueckux eenudun

* UCNOIB308aMb CBOUCMEA UMEPeHUs ONUH, NIowaoel u y2i08 NpU peuleHuu 3a0ad Ha
HaxooicoeHue ONUHbL Ompe3Ka, ONUHbL OKPYHCHOCMU, ONUHbL OVeU OKPYICHOCMU, 2PA0YCHOU Mepbl
yena;

* BLIYUCTIAMD NAOWAOU MPEY2OIbHUKOS, NPAMOY2O0IbHUKOS, NAPALNeN0cPAMMO8, Mpaneyuil, Kpy208
U cexmopos;

* BLIYUCTIAMY OIUHY OKPYIHCHOCTIU, ONIUHY OV2U OKDYHCHOCTIU,



* GLIYUCAAMb ONUHbL JUHEUHbIX JIeMEHMO8 @ueyp U ux Yeavl, UCHONAb3VA HOopMyabl ONUHbL
OKPYHCHOCIU U OUHBL OV2U OKPYIHCHOCIU, (hopmynbl naowaoeli pueyp;

* pewiams 3a0ayu Ha OOKA3AMENbCMBO C UCNONb308AHUEM DOPMYIL ONUHBL OKPYHCHOCU U ONUHDBL
oyeu OKpysAcHOCMU, Popmyn niowadell pueyp;

s pewiamsv NpaKmuyeckue 3a0aul, CEA3AHHbIE C HAXONCOEHUEM 2eOMempUYecKUx GeauyuH
(ucnonwv3ys npu He0bX0OUMOCMU CNPABOYHUKYU U MEXHUYECKUEe CPeOCmBa).

*  sbIUUCIAML  NAOWAOU  ueyp, COCMABNIEHHbIX U3 08YX Ulu Oojee NPAMOY2OJIbHUKOS,
napanienocpammos, mpeyeoibHUKos, Kpyed u cCekmopa,

*  BBIYUCAAMb  NIOWAOU  MHO20V20NbHUKOS,  UCHONb3YSL  OMHOUIEHUSl  PABHOBETUKOCMU U
PABHOCOCMABIEHHOCMU,

* NPUMEHAMb an2eOpaudecKull U MmpueoOHOMempudecKull annapam u uoeu O8UNCeHUs NPu peuleHuu
3a0au Ha 8blYUCTIeHUE NIOWAOel MHO20Y20IbHUKOS.

Koopounamut

* BBIYUCIIATH JUTUHY OTpE3Ka M0 KOOpPJIWHATAM €ro KOHIIOB;, BBIYUCIATH KOOPJIMHATHI CEPEIHHBI
OTpe3Ka;

* HCITOJTB30BATh KOOPIMHATHBIN METO]I ISl H3YYCHHS CBOWCTB MIPSIMBIX U OKPY)KHOCTEH.

* 061a0emb KOOPOUHAMHBIM MeMOOOM peuleHUs 3a0ay Ha 8bIYUCTIEHUS. U OOKA3AMENbCMBd,

* npuodpecmu Onvim UCNOIL30BAHUS KOMILIOMEPHBIX NPOSPAMM O/ AHAAU3A YACTHLIX CIyYdes
B3AUMHO20 PACHOLONCEHUS OKPYHCHOCEL U NPAMBIX,

* npuobpecmu Onvlm BbINOIHEHUs NPOEKMOo8 Ha memy «lIpumenenue KOOPOUHAMHO20 Memooa npu
PeueHuU 3a0ay Ha 8bIYUCTIeHUS U OOKA3AMENbCEAN.



IINIAHUPYEMBIE PE3YJIbTATBI B OCBOEHUH HIKOJBbHUKAMM YV IO
3ABEPIHIEHUH OBYYEHUA

JInyHOCTHBIE

CneuunaibHo-npeaMerHbie YV

MetanpeamerHbie YY /|

PeryasiTuBnblie

Ilo3naBarteabHbIE

KomMMmyHuKaTHBHBIE

-[IOJIOKUTENIBHOE OTHOIIEHHE K
YpOKaM MaTeMaTHKH;

-yMeHue [pU3HABATh
COOCTBEHHBIC OIIHOKH;
-opmupoBanue
OpHeHTaUni  (CaMOperyJIsILus,

IEHHOCTHBIX

CTHMYJIMPOBAHHE, TOCTIKEHHE
HIp.);

-hopmupoBanue
MareMaTH4ecKoii
KOMIIETEHTHOCTH

B chepe mmuHOCTHBIX yyn y

BBIITYCKHHKOB Oynyr
chOpMHUPOBaHBI  BHYTPCHHSIS
TTO3UIUS obyuarorerocs,
aJleKBaTHas MOTHBALHS
y4eOHOi JIeATeNIbHOCTH,
BKJIIOYast yueOHbIe u
03HABATEIIbHBIC MOTHBBI,
OpHMeHTauuss Ha MOpalbHbIe

HOPMBI U UX BBIITOJIHEHHUE.

=-BBIITIOJIHATH apHd)MCTI/l‘{eCKl/le

HeﬁCTBI/Iﬂ, coueras yCTHBIE H

IIACBMEHHBIC TIPUEMBI; HaXOAUTh

3HAYCHUSA KOpHA HaTypaJ'lLHOﬁ
CTCIICHH, CTCIICHU C
panroOHaIbHBIM IoKasarejeMm,

HCIIONB3YyA IIpA HCOGXOHI/IMOCTI/I
BBIYUCIIUTCIIBHBIC yCTpOﬁCTBa;
TI0JIb30BaThCs OLIEHKOH u
HpHKH}IKOﬁ TIpH  MTPAKTHYECKUX
pacuerax;

--COCTaBJIATh OyKBEHHBIE
BBIpAKCHUSA u Cl)OpMyJ'lBl 1mo

YCJIOBHSM 3aJ1a4; OCYLICCTBIIATE B

BBIPKEHHAX u (bopmynax
YHCIIOBBIE MOJICTaHOBKU u
BBITNIONHATE ~ COOTBETCTBYIOLIME
BBIYMCIICHUS], OCYLIECTBIIATh

OJICTAHOBKY OJHOTO BBIPOKCHHS
B Jpyroe; BIpaxarh u3 (opmyi
OnHY HepEMEeHH yI0 qepe3
OCTaJbHBIE;

--BBIIIOJIHATH OCHOBHbIC JEHCTBHUSI
CO  CTENEHAMHM C  LEJIBIMH
MOKa3aTeNs MU, C MHOTIOYJICHAMH
U amreOpauuyecKuMH  JPOOIMH;
BBIIIOJTHATh TOXK/ICCTBCHHBIC
peoOpa3oBaHus  PAIMOHATBHBIX

BBIPKCHUH;

--TIPUMEHSITD cBoiicTBa
apr(METHICCKHX KBaJpaToB
KOpHeit JUtst BBIYHCIICHUS
3HaYeHUH U npeoOpazoBaHui
YHUCIOBBIX BBIp@XEHUIA,

CoJIepKaIMX KBaJpaTHbIC KOPHHU;
--pelarb JMHeHHbIe, KBaJpaTHbIe
YpaBHEHUs U palMOHAIbHBIC
YpPaBHCHUA, CBOAALUMECH K HHUM,
JIBYX
ypaBHEHHH u

CHCTEMBbI JIMHEHHBIX
HECIIOXKHbIC
HEJIMHEeHHbIE YPABHEHMUS;

--peruarb

TEKCTOBbLIC 3a7a4u

anredpanyecKkum METOI0M,

NpOBOAUTE  OTOOP  pelLIeHHMH,

HCXOJIs u3 dhopmymnupoBku
3a1a4u;

--OIPEACIIATh KOOPAMHATBI TOYKU
II0CKOCTH,

CTPOUTHh TOYKH C

3aJIaHHbIMU KOOpPAMHATaMH;
1300paKaTh MHOKECTBO PEIICHHH
JINHEHHOTrO HEepaBEHCTBA;

--HaXOJWUTh 3HA4YCHUS (QYHKLUMH,
3aaHHOM opMysto, Tabiumuei,
rpapukoM 1O €€ aprymMeHry;
HaxouTh 3HAYCHUA aprymMeHra
110 3HaYCHUIO HYHKIMH, 3a/[aHHOM
rpadMKOM MM TabauLeH;

--Ope/eNsTh CBOWCTBA (yHKIHH
rpaduky;
rpadudecKre NpeaCcTaBIeHUs pu

o €e TIPUMEHATH

pelIeHHH ypaBHEHHH, CHCTEM,
HEPAaBEHCTB;
--OIUCHIBATD CBOICTBa

H3Y4EHHBIX QYHKIMIA, CTPOUTH HX

rpaduku.

-OTCJICKUBATh 11ENb YIeOHOM
JIeATEIBHOCTH (C OIOpOit Ha
MapuIpyTHBIE JINCTHI) U
BHEY4eOHO# (C omopoii Ha
Pa3BOPOTHI IPOSKTHOMH
JIeSTENbHOCTH);

-Y4UTBIBATh OPUEHTHPBI, JaHHBIC
Y4HUTEIIeM, IIPU OCBOCHUH HOBOT'O
y4e6HOro Marepuana;
-[IPOBEPSITH PE3yJIbTAThI
BBIYUCIICHHH;

-aJIeKBaTHO BOCIIPHHUMATh
yKa3aHUs Ha OIIMOKH 1
HCIPABIIATH HailICHHBIE OLINOKH.
-OLICHUBATh COOCTBEHHBIC YCIEXU
B BBIUHMCIIHTEIHH O
JeSTEILHOCTH;

-IUIAHUPOBATH LIATH 10
YCTPaHEHHIO 1POoOeNoB (3HAHHE
cocTaBa 4ucen).

B cdepe peryasTHBHBIX yyi
BBITYCKHHKH CMOT'YT OBJIAZIETh
BCEMH THUIIAMH

y4.IeHCTB. HAIIPABJICHHBIX Ha
OpraHU3aluIo CBOCH paboThl B
OV u BHE ero, BKIIIOYas
CrOCOOHOCTD MPHHUMATh U
COXpaHsTh Y4eOHYIO LIeNb H
3aj1a4y, IJIAHUPOBATH €€
peann3arui, KOHTPOIHPOBATh 1
OLICHHUBATh CBOU JICHCTBHS,
BHOCHTb COOTBETCTBYIOIIHE
KOPPEKTHBBI ¥ X BBIIIOJIHCHHE

--aHAJIN3MPOBATh YCIOBHUE 3aa4n
(BBII(CJ'I?[TB YHCJIOBBIC TaHHBIC 1
1EJIb — 4YTO U3BECTHO, YTO
TpeOyeTcs HalTH);

-COIIOCTaBJIATE CXEMBI U YCIIOBUS
TEKCTOBBIX 3a7a4,

-yCTaHaBJIMBAaTh 3aKOHOMEPHOCTH
H UCIIOJIb30BaTh UX MPH
BBIITOJIHCHU U 38}18}“’“7!;
-OCYIIECTBIISATh CHHTE3 YHCIOBOrO
BBIPAXKCHHUS, YCIIOBUSA TEKCTOBOH
3a/1a4y (BOCCTAHOBJICHHE YCIIOBHSI
110 PUCYHKY, CXEME, KPaTKOil
3aITHCH);

-CpaBHHUBATh U
KJIaCCHQUIIPOBATh
"306pa)|(eHHLIC TIPEAMETHI U
TEOMETPUHIECKHE q)PII‘prI o
3alaHHBIM KPUTEPUSAM;

-I[IOHUMAaThb MHq)OpMaHP”O,
TNPEACTaBJICHHYIO B BUJI€ TEKCTAa,
CXEMBI, TaﬁHVIHLI.

-BUJICTh aHAJIOIUH U
HMCIIOJIB30BAaTh UX IPH OCBOCHHUH
HPUEMOB BBIYHCIICHHUIH;
-KOHCTPYHPOBATh
reoMeTpuuecKnue QUrypsl u3
3aIaHHBIX YaCTeii; 10CTPauBaTh
YacTh JI0 3a1aHHOH
TEOMETPHYECKOI GUrypBI;
MBICJICHHO JICTHTh
TEOMETPHYECKYIO QUIypy Ha
4aCTH;

-COMOCTABIIATH HH(POPMALHIO,
TPEJCTaBJICHHYIO B Pa3HbIX
BHJIAX;

-BBIOMpATh 3a1aHKe U3
NPEUIOKEHHBIX, OCHOBBIBAsICh HA
CBOMX HHTEpecax.

B cdepe mosnaBarenbHbix YV
BBIITYCKHUKH Hay4Jarcs
BOCIIpUHUMAaTh W aHAIU3UPOBATh
cooOLIeHHs M BaKHeHIIMe Hx
KOMITOHCHTBI-TCKCTHI,
HCIIONBb30BATh 3HAKOBO-
CUMBOJIMYECKUE CPEIACTBA, B TOM
YHCIe OBJIAJEBAIOT JeHCTBHEM
MOJAECIIMPOBAHUSA, a TaKXe
HIMPOKHUM CIEKTPOM JIOTHYECKUX
JIEWCTBHH M olepanuii, BKIOYas
ofuine npueMsl pelIeHns 3a1a4d

--COTPYJHHYATE C TOBAPHIAMH
Y BHITIONHEHNH 3a1aHHIL:
YCTaHaBJIMBATh U COOIIONATH
04epETHOCTD JEHCTBUH,
CPaBHUBATh MOTyIECHHBIE
Pe3yJIbTaThl, BBICTYIINBATh
HapTHEpa, KOPPEKTHO COO0IIaTh
TOBapHILy 00 OIIMOKaXx;

-3a]1aBaTh BOIPOCEHI C IIEIIBI0
MOJTY4EHHs! HYXHOH
MH(pOpMaNNH;

-OpraHH30BBIBATH
B3aUMOIIPOBEPKY BBINOJIHEHHON
PpaboTsI;

-BBICKA3bIBATh CBOE MHEHHE NIPU
00CyXI€HUH 3a/1aHUs

B cdepe KOMMYHHKaTHBHBIX Yyl
BBIITYCKHUKH HPHOOPETYT yMEHHs
YYHUTHIBATH THO3HIINIO
cobeceIHMKa(TAPTHEPCTBA),
OpraHM30BbIBATh U OCYIIECTBIIATH
COTPY/IHUYECTBO U KOOIEPAIHIO C

yquaTenem u CBEPCTHHUKaMHU,

aJICKBATHO BOCIIpUHHAMATh "
nepeaBaTh nHpOpMAIHIO,
oToOpakaTh HpEAMETHOES
colepKaHue " YCIIOBUS.
JIEATCIBHOCTH B COOOIICHMSX,
BaXHEH MU KOMITOHCHTaMH
KOTOPBIX ~ SIBISIIOTCS  TEKCTBI
3a/1aHKi.



COHAEPKAHHUE IIPOT'PAMMBI (34 uacoes)
Apudpmernka

Harypaabnblie unciaa. CreneHb ¢ HATypaJIbHBIM [IOKa3aTEJIEM.

Pannonanbubie uymciaa. Moxyns (aOcomoTHas BennuuHa) yucia. CpaBHEHHE paIlMOHAIBHBIX
gyrcen. Apudmerndyeckue AEHCTBHS C pPalUOHATBHBIMH duciaMd. CTENeHb ¢ IeJbIM
nokasarenaeM. UucioBble BBIpAXKEHHS, NOPAJOK JAEHCTBHIM B HMX, MCIOJB30BaHHUE CKOOOK.
3aKkOoHBI apupMeTHnIecKuX JICHCTBUI: MEPEMECTUTEIbHBIN, COYETaTEIbHBIN,
pacnpenenuTebHbIN.

HeiictBuTenbHbIe yncia. KBaapaTHbiii KopeHb U3 yuciaa. Kopenb tpetwbeit crenenu. [lonsamue o
KOpHe N-oui cmeneHu u3 4ucia. JIeHCTBUTENbHBIE YMClia KaK OCCKOHEYHBIC JECATUYHBIE JIPOOH.
CpaBHEHHE JEHCTBUTEIBHBIX YHCEN, apuPMETUYECKHUEe JCUCTBUS HAJ HUMH. OTalbl Pa3BUTHS
npenacTaBieHuit o yucie. 3mepenus, npuOnmxeHus, oeHku. Pa3mepsl 00bEKTOB OKPYKAIOIIErO
Hac mupa (0T PJIEMEHTAPHBIX YacTUIl 10 BceneHHol), MUTEeTbHOCTh MPOIECCOB B OKPYXKAIOIIEM
Hac wmupe. [lpeacraBieHue 3aBUCUMOCTH MEXIy BelIWYMHAMH B Buae ¢opmyl. Beinenenue
MHOKHUTENS — CTENIEHU JIECATH B 3aIIUCH YHCIIA.

Anzeopa

Anzebpauueckue Opobu. Apupmemuueckue onepayuu Ha0 anzedpauyecKumu OpoOAMU.
bykeennvie evipacxcenus (svipasicenuss ¢ nepemennvimu). Hucnosoe 3snauenue OYKEEHHO20
gvipadicenus. [lonycmumvle 3HAUeHUs NEPEMEHHbIX, 6X00AWUX 8 ancedpauyecKue
gvipadicenus. Iloocmanoska evipasxcenuul emecmo nepemenHvlx. Pasencmeo 6ykeennbix
svipadicenul. Tooxcoecmso, dokazamenocmeo moacoecms. Ilpeodbpazosanus evipasiceHuil.

Ceoticmsea cmeneneti ¢ yenvim noxkazamenem. Muozounenvl. CnooiceHue, gvluumanue, YMHONMCEHUE
MHO204NeH08. DOpMYTIbl COKPAUWEHHO20 YMHONCEHUS: K8AOpam CyMMbl U K8AOpam pazHocmu,
Ky0 cymMMmbl U KyO pasHocTtu. Dopmyna paznocmu keadpamos, GopMmylia CyMMBbl KyOOB H
pazHocTH KYyOOB. Pa3znooicenue mHoz2ouneHa Ha MHoxcumenu. Keaopammwiii mpexunen.
Boigenenue moiHOro KBajapara B KBaJpaTHOM TpexwieHe. Teopema Buema. Pasnooicenue
K8AOpamHo2co mpexuieHa Ha JuHelHvle MHodcumenu. Muozounenvt ¢ 0OHOU NnepemMeHHOU.
Cmenenv mnocounena. Kopeno mnocounena.

Anrebpandeckas a1poos. Cokpaienue apooeit. JlericTBus ¢ anredpandecKuMu IpoOsMH.
PanmonanbHbie BeIpakeHUST W HMX mnpeoOpazoBaHus. CBOICTBa KBaJgpaTHBIX KOpHEH W MX
MPUMEHEHHE B BEIYUCIICHHSIX.

Ypaenenusn u nepasencmea. Ypasuenue c oouoii nepemenuou. Kopenv ypasnenus. Jlumetinoe
ypasnenue. Keaopamnoe ypaenenue: ¢hopmyna xopuell Keaopamuozo ypaeuenus, Pewenue
payuonanvusix ypasHenuil. Ilpumepvl peuienus ypasHeHuil GblCUIUX CMeneHel, Memoobl
3AMeHbl NepeMeHHOLl, PA3I0ACEeHUs HA MHONICUMEIU.

VYpaBHeHUE ¢ JABYMs IEPEMEHHBIMU; DPEILICHHWE YpPaBHEHHMsS C JByMs IepeMeHHbIMU. Cucrema
ypaBHEHUH; pemieHue cucteMbl. Cucrema ABYX JIMHEHHBIX YpPaBHEHUM C JIByMsl IIEPEMEHHBIMU;
pelieHre TOJICTAHOBKOM U anreOpandeckuM CJIOKEHHEM. YpaBHEHHE C HECKOJbKUMHU
nepeMeHHbIMU. [IprMepsl pelieHnss HeMMHENHBIX cucTeM. [IpuMepsl pereHrst ypaBHEHUM B LIEJIBIX
yHclax.

HepaBenctBo ¢ onHoli mepemeHHo. Pemienue HepaBeHCTBa. JIMHENMHBIE HEPABEHCTBA C OJHOU
MepeMEeHHON M ux cuctembl. KBaapaTHbeie HepaBeHCTBA. [Ipumepsl peuieHus OpOOHO-TUHENHbIX
HepaseHcms.

UucrnoBele HEpPaBEHCTBA M WX CBOWCTBA. JloKazamenbCcmeo HUCIOBbIX U dleeOpaudecKux
HepageHcms.

Ilepexoa ot ciioBecHOH (pOPMYJIMPOBKHM COOTHOMIEHHUI MEXKIY BeTHYUHAMM AJreOpanvdecKoi.
PemeHue TeKCTOBBIX 3224 aJIre0pan4ecKuM Crnocooom.

YucaoBble MOCIEI0BATEIbHOCTH. Ilonstue mocCIeOOBATEIBLHOCTH. ApI/I(I)MeTI/I‘-ICCKaﬂ u



reoMerpuueckas mporpeccund. Dopmynbl 0O0IIero 4iaeHa apuPMETHYECKOH M TeOMETPUYECKON
MPOrpecCchii, CYMMBI TMEPBBIX HECKOJIBKHX UICHOB apU(PMETHYECKOH H TI'€OMETPHUYCCKOU
IIPOTPECCUNL.

YucaoBble pynkuuu. [lonsarue Qpynxmun. O6macte onpenenenus ¢yHkuuu. CriocoObl 3aganHus
¢bynkuuu. I'paduk ¢yHkum, Bo3pactanue W yObiBaHWEe (YHKUIWH, HanOOJbIIee W HAaMMEHBIEE
3Ha4eHUs1 QYHKIUH, HYIH (YHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA. UTeHHe rpadMKoB (PyHKIIUH.
OyHKIMH, ONKCHIBAIOIINAE NPIMYIO U OOpaTHYIO MPONOPIHOHAIBHYIO 3aBHCUMOCTH, UX T'paduKy.
Jluneiinas ¢yHkuus, ee rpaduK, TeoMeTpudecKkuii cMmbica KodddumuentoB. ['mnepOona.
KBangpatnunas Qynkmus, ee rpaduk, mapabona. KoopaumHaTbl BepmuHbl 1apaboiibl, OCh
cummerpun. Cmenennvle QyHKyuu ¢ HAMypaivHolM nokasamenem, ux ezpaguku. 'paduxu
(GyHKIMI: KOPEHb KBaJpaTHBINA, KOPEHb KyOMUecKuil, Moayinb. Mcnonb3oBanue rpadukoB QyHKIUI
JUTSL PEIICHNsT YPAaBHEHUH M CUCTEM.

[Tpumepsl TpaguuecKMX 3aBHCUMOCTEH, OTPaXAIOMIMX pealbHBIE TPOIECCH: KojebaHwue,
MOKA3aTeNBHBIN POCT; uuci08ble PYHKYULU, ONUCLIBAIOWUE MU NPOYECCHL.

[NTapannenbHbIi IepeHOC TPa(UKOB BAOIH OCeil KOOPAUHAT U CUMMEMPUs OMHOCUMENbHO OCEll.

Koopaunartbl. M300paxkeHune uucen TOYKaMU KOOPAMHATHOM mpsiMoi. ['eomeTpuueckuil cMbIC
Moyl uncia. YucnoBble MPOMEXYTKU: UHTEPBAN, OTPE3OK, JIyd. Dopmyna paccmosHus mexicoy
MOYKAMU KOOPOUHAMHOU NPIAMOII.

JlexapTOoBbl KOOpJAMHATBI HA IJIOCKOCTH; KOOpPAMHATHI TOYKHA. KOOpIMHATBI CepelrHBbI OTpe3Ka.
dopmynia pPacCTOSHUS MEXAY JABYMS TOYKAMHM IUIOCKOCTH. YpaBHEHHWE TIPSMOM, YIJIIOBOM
K03 (UIMEHT NpsSIMOH, ycIOBUE MapalIeIbHOCTH MPSMBIX. YpaBHEHHE OKPYKHOCTH C LIEHTPOM B
Havajie KOOPJUHAT U 8 000U 3a0aHHOU MOYKe.

I'padmyeckas uHTEepnpeTanus YpaBHEHHH C JByMSI MEPEMEHHBIMU M UX CHUCTEM, HEPAaBEHCTB C
JBYMSI IEPEMEHHBIMU U UX CUCTEM.

I'eomeTpust

HavaabHble NOHATHSA U TE€OPEMBI T€COMETPHH.

Bo3HHKHOBEHME T€OMETPUN U3 TPAKTUKU.

I'eomerpuueckue ¢urypsl u Tena. PaBeHCTBO B reOMETpUU.

Touka, mpsiMast ¥ IOCKOCTb.

[ToHsiTHE O TEOMETPUYECKOM MECTE TOYEK.

Paccrosinne. OTpe3ok, nyd. Jlomanas.

VYron. [Ipamoit yroa. OcTpeie U Tymnble yribl. BepTukaibHbie U cMeKHbIE yriibl. buccekTpuca yria
U €€ CBOKCTBA.

[lapannensHble W mepecekaromuecs mpsmbie. [lepneHIUKynIpHOCTh MpsMBIX. Teopembl 0O
MapajuIebHOCTH U MEePHEHANKYISIPHOCTH MpsAMBIX. CBOICTBO CEpeMHHOIO MEPIeHIUKYIspa K
oTpe3Ky. [leprieHiuKymsp 1 HaKJIOHHAs K psAMOil. MHOroyrojgbHUKU. OKpYKHOCTb U KPYT.

TpeyronbHuk. IIpsMoyrosibHble, OCTPOYrOJbHBIE, W TYNOYrOJbHbIE TPEYTOJbHUKU. BbicoTa,
MeauaHa, OMCCEKTpHCa, CPEIHssl JUHMS TpeyroibHUKa. PaBHOOeIpeHHbIE M PABHOCTOPOHHHE
TPEYroJIbHUKU; CBOWCTBA U IPU3HAKU PABHOOEAPEHHOIO TPEYTrOJIbHUKA.

IIpu3Haku paBeHCTBa TpeyroiabHUKOB. HepaBeHcTBO TpeyronbHuKa. CyMMa YIiIOB TPEYrOJbHUKA.
BHemHue yriel TpeyrojbHUKa. 3aBUCUMOCTD MEX/y BETUYHHAM CTOPOH U YIJIOB TPEYTOJIbHUKA.

Teopema @aneca. IlonoOue TpeyronbHUKOB; Kodpduument mnoxodus. Ilpuznaku mnogoOus
TPEYTOJIbHUKOB.

Teopema Ilucdaropa. IlpuzHaku paBeHCTBAa HPSIMOYTOJIBHBIX TpPEyrojJbHUKOB. CHHYC, KOCHHYC,
TAHI'€HC, KOTAHIME€HC OCTPOrO yIJIa MpPsIMOYTOJIBHOIO TpeyroibHMKa M yrioB oT 0° go 180°;
NPUBEACHUE K OCTPOMYy yriy. PelieHue npsMOYroJIbHBIX —TpPEyroJbHUKOB. (OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIbl, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHI'€HC, KOTAaHT€HC
OJIHOTO M TOTIO K€ yria. Teopema KOCMHYCOB M TEOPEMA CMHYCOB; IPUMEPBI UX MPUMEHEHUS NI
BBIYMCIIEHUS DJIEMEHTOB TPEYTOJIbHUKA.



3ameuaTelbHbIE TOYKM TPEYrOJbHUKA: TOYKU IIEPECEUYEHUs CEPEIUHHBIX IEPIEHAUKYIISPOB,
OHMCCeKTPHUC, MEeTUaH.

YerwipexyroabsHuk. Ilapamnenorpamm, ero cpoiictBa M npusHakd. [IpAMOyronpHuK, KBaapar,
poMO, UX CBO¥CTBA M MpHU3HAKK. Tpanenus, Cpeanss JINHUS Tpareuun; paBHOOepeHHas! Tparenus.

MHoroyroJbHuKkHu. Bpinykible MHOroyroiabHuUKH. CyMMa YIJIOB BBIITYKJIOTO MHOTOYIOJIBHUKA.
BnucanHnbie ¥ OITMCaHHBIE MHOTOYIOJIbHUKH. [IpaBuiibHbIE MHOIOYTOJIBHUKH.

OxkpyxHoctb u Kpyr. Llentp, paguyc, nuamerp. [yra, xopna. Cexrtop, cermeHT. LleHTpaibHBIi,
BIIMCAHHBIA YroJj; BEJIMYMHA BIIMCAHHOIO yriia. B3auMHOE pacnosiokeHue NpsMOM UM OKPYKHOCTH,
08yx okpyxcnocmeu. KacarenbHas U CceKyllas K OKPYKHOCTH, PAaBEHCTBO KacaTelbHBIX,
IIPOBEJICHHBIX U3 OJHOM TOUKU. Mempuueckue coOmHOuleHUs 6 OKPYHCHOCIU: CE0UCMEBA CEKYUUX,
Kacamemnbhbvlx, Xopo.

OKpyXHOCTb, BIIMCaHHasi B TPEYrOJbHUK, U OKPYKHOCTb, ONHCAHHas OKOJIO TpPEYroJIbHHKA.
BrnvcaHHBIE M ONMCAaHHBIE YETBIPEXYIOJBHUKHU. Bnucanmvie U ORUCAHHbIE OKPYICHOCMU
NPAaBUIbHO20 MHO20Y20/IbHUKA.

N3mepenue reoMerpuyeckux BeJU4uH. J[[nuHa otpe3ka. JliMHAa JIOMAaHOW, MEPUMETP
MHOTOYTOJIbHUKA.

Paccroganne ot Toukm 10 mnpsMmoil. PaccrosHue MexIy mNapajuienbHbBIMHA MpsMbIMU. JlnnHa
OKPY’KHOCTH, 4uCJIO [l; uimHa nyru. Bennuuna yria. I'pagycHas mepa yria, COOTBETCTBHE MEXKIY
BEJINYMHOM YIJIa U JUIMHOW JTyTH OKPYKHOCTH.

[TonsiTre o momaayu miockux ¢uryp. PaBHococTaBieHHbIE U paBHOBEIUKHUE (DUTYDBI.

[Tnomane npsMoyroyibHUKa. [lmomans mapajieiorpaMmma, TpEeyroJibHHKa U Tparnenuu (OCHOBHBIE
dbopmyiter). @opMyITbl, BhIpaXKarolye MIONaJb TPEYTroJIbHHUKA: Yepe3 JBE CTOPOHBI U YTOJ MEKIY
HUMH, uepe3 nepumemp u paouyc GnUCaHHou okpyscHocmu, @opmyna Iepona. I[lowaos
uemvipexyeonvHuka. I1omanp Kpyra v Iiolaas CeKTopa.

CBs13b MEXTY TUIOMIAASIMU TIOT00HBIX (QUTYP.

Dnemenmul 102uKU, KOMOUHAMOPUKU,
CHAMUCMuUKU U meopuu 6epoAmHoOCmel

Joxka3zatenbcTBo. OnpeneneHus, JOKa3aTelbCTBA, aKCUOMBI U TEOPEMBI; clencTBUA. Heobxooumvle u
oocmamounsie ycnosus. Kontprnpumep. JlokazarenbcTBo oT npoTuBHOTO. [IpsiMast u oOpaTHas TEOpEMBI.
Ionsamue 06 akcuomamuke u akcuomMamudeckom nocmpoenuu ceomempuu. Ilamoiti nocmynam 2exnuoa u
€20 UCmopusi.

MHo:kecTBa H KOMOMHATOPUKA. MHooicecmeo. Dnemenm muodcecmea, noomnoxcecmso. Odbveounenue u
nepeceuernue MHodxcecms. [uacpammol Jiinepa.
[Ipumeps! perieHnss KOMOMHATOPHBIX 3a/1a4: IepedOp BapUaHTOB, IPABUIIO YMHOXKEHUS.

CrarucTnyeckue aaHHble. [IpencTtaBieHue NaHHBIX B BUjae TaOnuu, auarpamm, rpaguxos. CpenHue
pe3yiabTaToB U3MepeHHi. [IoHATHE O CTAaTUCTUYECKOM BBIBOJIE HA OCHOBE BBIOOPKHU.
[TonsiTue 1 mpUMepbl CIIy4aifHbIX COOBITHH.

BCPOHTHOCTL. Yacrora CO6I>ITI/IH, BEPOATHOCTE. PaBHOBO3MOXKHEIE COOBITUS U NoACUCT UX BCPOSATHOCTH.
Hpe,[[CTaBJ'ICHI/IC 0 FCOMeTqueCKOﬁ BCPOATHOCTH.

HUTOroBbiii KOHTPOJIBLHBIN TECT.
[IporpaMma 3I€KTHBHOTO Kypca COJEP>KUT TPU MOJTYJIS:
«Anzeopan(l u 2 uacmu), «I'eomempusan(lu 2 uacmu), «Peanvnas mamemamura.

B moayJie «Asredpa» oTpabaTbIBaroTCs HAaBBIKH pellieHus anredpandeckux 3ajanuii 1 yvactu KUM
OI'D. D10 3a1aHus ¢ BHIOOPOM OJHOTO OTBETA U3 UETHIPEX NPEAJIOKEHHBIX BAPHUAHTOB, C KPATKUM




OTBETOM M Ha COOTHECEHHE, C 3aMKChIO pellieHus. B 3ToM 0yioke mpoBepsieTcsl BlIaJIcHUE OCHOBHBIMHU
QIrOpUTMaMH, 3HAHWE U TOHUMAaHHUE KIIOYEBBIX HIIEMEHTOB COJIEpKaHHs (MaTeMaTHUYECKUX MOHSATUH,
WX  CBOWCTB, MPUEMOB pEIICHHUS 3a7ady W Tp.), YMEHHUE IMOJb30BATHCS MATEeMaTHUYEeCKOM 3amlucChlo,
MPUMEHSATHh 3HAHMS K PEIICHUI0 MAaTeMaTHYeCKUX 3aJady, HE CBOJIIMECS K MPSIMOMY IPUMEHEHHIO
alropuTMa.
3ajianus 2 YacTW HANpaBJICHbl HAa MPOBEPKY BIAJACHHUS MaTEpUaOM Ha TMOBBIIIEHHOM ypoBHE. Ux
HazHaueHue — MU GHEepeHIIMPOBATH XOPOIIO YCIICBAOIIMX IMKOJIHLHUKOB IO YPOBHSM TOJIOTOBKH, BBISIBUTH
HamOojee TMOATOTOBICHHYIO YAacTh BBIMYCKHHKOB, COCTABJISIOIIYIO IMOTEHIUAIBGHBI KOHTHHTCHT
MPOQHIBHBIX KJIACCOB. OTH YacCTH COJICPXAT 3aJaHds TOBBIIICHHOTO YPOBHS CIIO)KHOCTH, KOTOPBIC
HaIlpaBJIEHbI Ha MPOBEPKY TAKUX KAYECTB MAaTEMATUYECKON MOATOTOBKU BBHIITYCKHUKOB, KaK:
- YBEpPEHHOE BJIaJIcHUE (DOPMATLHO-ONIEPATUBHBIM aITreOpandecKuM amlmnapaToMm;
- YMEHHUE PpEIIUTh IUIAHUMETPUUYECKYIO 3ajady, MPUMEHSsI pa3IMuHble TEOPETUYECKUE 3HAHUS
Kypca T€OMETpHH;
- YMEHHE PEIINTh KOMIUIEKCHYIO 3a7ady, BKIIOUAIONIYI0 B ceOs 3HAHHUS M3 pa3HbIX TEM Kypca;
- YMEHHE MAaTeMaTHUYeCKH TPaMOTHO W SICHO 3alucaTh pelieHue, MPHUBOJISL MPU 3TOM HEOOXOIMMBbIe
IMOSICHEHUS U 000CHOBAHUS;
- BJIQJICHHUE IUPOKUM CIIEKTPOM MIPUEMOB M CTIOCOOOB PaCCYKICHUM.

Mopyab «I'eomeTpus» colepkuT reomerpuueckue 3agaud 1 yactu KMM OI'D. B stom Onoxe
MOBTOPSIIOTCS OCHOBHBIE T'€OMETPHUYECKHE CBEJIEHUS, U OTpadaThIBAETCS HABBIK PELICHUS T€OMETPHUYECKUX
3ajad.
3ajlaHusl yacTH 2 HampaBlieHbl Ha NPOBEPKY YMEHMs peulaTh IUIAHHMMETPUYECKYIO 3ajady, MpUMEHss
pa3iIMyYHbIle TEOpeTHYECKHE 3HaHUS Kypca TIE€OMETpPHHM; YMEHHS MaTeMaTH4YeCKH TpPaMOTHO M SICHO
3aIllMCBIBATh PEIIEHUE, IPUBOJS MPU 3TOM HEOOXOAUMBIE MOSCHEHHUA M 000CHOBAHUS; BIAJCHUE IIUPOKUM
CIIEKTPOM IIPUEMOB U CIIOCOOOB pacCykACHUH.

Monayab «PeasbHasi MaremMaTuka» coiepxuT 3amaun 1 yactu KHUM OI'D. [IpakTuko-
OpUEHTUPOBAHHbBIE 3aJIJaHUS MOJUEPKUBAIOT BaXKHOCTh OCBOCHMSI TAKUX MAaTEMaTUYECKUX KOMITETEHIIUH, KaK
yMEHHE PUMEHSTH 3aJJaHHsI B MPAKTUYECKON KU3HU U B CMEKHBIX 00JIACTSX.

HTorosoe 3ansitue nmpeamojara€t mMpoBEACHUEC KOHTPOJBHOI'O TECTAa II0 Marc€puallaM B (bopMe
oro.

MeToauvecknii KOMMeHTAPHid. DJICKTUBHBIC 3aHATHS 10 KOKION TeMe Iiernecoo0pa3Ho pa3OuBaTh
Ha otanbl (Onoku). Kakmas Tema HauymHaeTcs ¢ MOBTOPEHHS OCHOBHBIX TeOopeM WM (Gopmys, a Takke
paccMOTpEeHHS HOBBIX, HE BXOJAIIUX B OCHOBHYIO NMPOTpaMMy, HO HEOOXOIUMBIX MPU PEUICHHUU psiia
3a/lad Ha 2K3aMeHe. Bwigensercs mepBblii 010k «OcCHOBHBIE cBeieHUs». JlJIsi SKOHOMUM BpEeMEHHU
UCTIOJB3YIOTCS TaONIuIbl (pa3gaToOuHbId MaTepuan) ¢ (GopMmylaMH W PUCYHKAMH, OMOPHBIC ILIAKATHI,
CllaioBas Mpe3eHTAIH.

Bropoii 6ok «Pemraem BMecTe» mpenmnosaraeT pa3doop pelieHUH OMOPHBIX JIEMOHCTPAIMOHHBIX
3a/la4, MCIOJB3YIOIMX OCHOBHBIE TEOpeMbl M (OPMYNBI JAaHHOTO pa3jielia U pellaeMble pPa3HBIMU
crioco6aMu, MOBTOPSIETCS] AITOPUTM PEIIeHUs 33/1a4 M0 TeMe. YUHuTelleM YIENSIeTCs Cephe3HOE€ BHHUMAaHUE
pa3bopy TUMUYHBIX OMIMOOK B XOJI€ PEIICHUs 3a/1aHusl, a TAKXKE 3allMCU OTBETA B DK3aMEHAIIMOHHBIN OJIaHK.
Pemarorcst 3amanus w3 yactu 1 SK3aMEHAIIMOHHON pPabOTHI C BHIOOPOM OJHOTO OTBETa U3  YEThIpPEX
MPEAJIOKEHHBIX BAapUaHTOB, C KpPAaTKUM OTBETOM W HAa YCTAaHOBJIEHUE COOTBETCTBUS MEXKAY
00BEKTaMHU JIBYX MHOYKECTB.

3aHATHE MPOAOJIKAETCSA PEIISHUEM 3a/lad TPYNIaMu U CaMOCTOSITENIbHBIM pelleHreM. ITo OJIOKU
«Pemaem B rpynmnax» u «Pemaem camu». B xoze pemeHus 3ajad peKOMEHAYETCS MPUIACPKUBATHCS
npuHUUna «OT OpoCTOro K CIOKHOMY» MO PYKOBOJACTBOM YUHTEIIA.

Yuutenp MOXET CIUIaHUPOBaTh YPOKH TApHOW paboThl, THAE YydYal[uecs TOTOBITCS K
CaMOCTOSITETHHON U KOHTPOJIBHOM paboTe, 3a4eTy, 3alluTe IPOeKTa.

Yuurento HEOOXOIUMO MOOMIPATH CTPEMIICHHE YUYalIuXcsi padoTaTh B WHAMBHUAYATLHOM PEXKHUME.
Ha Bcex Tumax 3aHsATHH y4yuTEeNIO CIEAyeT NOJJIEPKUBAaTh AKTUBHBIM JAUAJOT C yYaIUMUCA. YUHUTEINb



CHCTEMAaTHYECKH OCYIIECTBISIET MOHHUTOPUHI JOCTHIKEHHS OO0s3aTENbHBIX pE3ylIbTaTOB OO0YyYeHHs,
CBOEBPEMEHHO OCYLIECTBIISIET KOPPEKIUIO 3HAHUHN ydallluXCs.

Annapam Koumpona.

B mpouecce ocBoeHMs ydalIMMHCS KaXIOTO MOMIYNsS Kypca IpEeLyCMOTPEHO IPOBEICHHE
TPEHUPOBOYHBIX TECTOB M CaMOCTOSITEIBHBIX PadOT, MO3BOJSIOMIMX MPOBOAUTH TEKYIIUH U TeMaTHUYECKUN
KOHTpPOJIb 3HAHUI U yMEHUM ydamuxcs. B KoHIle M3ydeHHUs Kypca MPOBOJUTCS HUTOroBasi KOHTPOJIbHAsS
pabora.

TpeHrnpoBOYHbBIE TECTBI U CAMOCTOSITENIbHBIE PAOOTHI, HAllEJIEHHbIE HA MPOBEPKY 3HAHUN OCHOBHBIX
TEOPETUYECKUX CBEJICHUM, OLICHMBAIOTCS  «3auTe€HO» (NP YCIOBUM BBINOJHEHUU He MeHee 75%
MPEVIOKEHHBIX 3a/laHui) WM «He 3auTeHo». MrToroBas KOHTpoJbHAs paboTa COCTABISIETCS IO
marepuaiam B gopme OI'D. Ilpu coctaBieHuu pabOTHI YUYHUTENb MOXKET HMCIOJIb30BaTh MaTepuajbl U3
CIIMCKA JINTEPATypbl, PEKOMEH0BaHHbIE [l OpraHU3aluy NoAroToBku Kk OI'D.

OcymiecTBiieHHe KOPPEKIMM 3HAHMM ydaluxcs MPOBOJUTCS HA OCHOBAaHMM MOHUTOpPUHTA
OTCIIeKUBAHUS pe3ysbTaTOB oOyueHus. B TeueHue M3ydyeHHs aHHOTO AJIEKTUBHOIO Kypca 3aroHsSeTCs
Tabynua, B KOTOPOIl coaepaTcsl pe3ylibTaThl BBIMOJIHEHNS TECTOB M CAMOCTOSATENbHBIX padoT. [IprumMepHbIii
BApUAHT 3aMOJHEHMsI TaOJIMLbI U KpaTKHe 0003HaYeHUsI IPEAIOKEHbI HiKe (Tabnuua 1).

Tabmuma 1.
Ne Ha3zBanue (Tembl) MOTYJISA KoauuecTBO N3 aux
1acoB TEOpUs | MpaKTHKa
1. AnreOpandeckue 3a1anusi 6a30BOTO YPOBHS 13 7 6
2. I'eoMeTrpuueckne 3aaun 6a30BOTO YPOBHS 6 3 3
3. Peanbnast maTemaTnka 6 4 2
4. 3aaHus OBBIICHHOTO YPOBHSI CIIOXKHOCTH 4 3
5. Hrorosoe 3ansitue 3 - 2
OO61Iee KOJIMYECTBO YacoOB 34 18 16

Monyab 1. Ancedbpauueckue 3a0anusn 6a306020 ypoeHs.

BBenenue: nenb U coaepkaHHe DSJIEKTUBHOTO Kypca, (opmbl KOHTposs. OObIKHOBEHHBIE U
necsituuHble 1poou. CtanaapTHbIi BuJ uncia. OKpyriieHHe U CpaBHEHHE yucell. bykBeHHbIe BBIPaKEHUS.
Ob6nacts gomycTUMbIX 3HaueHHil. @opmynbl. CreneHb ¢ [edbIM  IOKa3aTelieM. MHOTOUJICHBI.
[IpeoOpa3oBanue BblpakeHUH. PasnojkeHne MHOTOWIEHOB Ha MHOXHUTENU. Asredpandeckue ApoOu.
Coxkpaienue anredpanueckux apooeii. [IpeodpazoBanus panroHaabHbIX BbIpaxeHuil. KBagpaTHble KOpHU.
Jluneitnblie ¥ kBagpaTHbIe ypaBHeHUsA. Cuctembl ypaBHeHU. HepaBeHCcTBa C OIHOM MEPEMEHHON U CUCTEMBI
HepaBeHCTB. PeleHue KBajpaTHBIX HepaBeHCTB. [locnmemoBarenbHOCTH M mporpeccuu. PexkyppeHTHbIe
dbopmynel. 3a1a4u, perraeMble C OMOIIBIO TPOTPECCHI.

Uucna Ha koopauHaTHOW mpsimoi. [IpencraBienue perieHuil HEPAaBEHCTB U UX CHUCTEM HAa KOOPAMHATHOM
npsamoii. Oyaknun u rpaduku. OcoOEHHOCTH PACHOJIOKEHUS B KOOPIMHATHOW IUIOCKOCTU TpaduKOB
HEKOTOpBHIX (YHKIMUNA B 3aBHCHUMOCTH OT 3HAUEHUsS MapaMeTpOB, BXOAAIIUX B (opMylbl. 3aBUCUMOCTb
MEXIy BEJIUYUHAMHU.

Moayab 2. I'eomempuueckue 3a0auu 0a306020 ypoGH:.

Tpeyro.]'IbHI/IKI/I, YCTBIPCXYT'OJIbHHUKH. PaBeHcTBO TPEYrOJIbHUKOB, HOI[O6I/IG. (DOpMy'J'ILI I1omiaju.
HpOHOpHI/IOHaJ'IBHBIe OTPE3KHU. OKPY)KHOCTI/I. Vel BOUCaHHEIE U HCHTPAJIbHBIC.

Moayab 3. Peanvnaa mamemamuxa.
[Ipouentrel. CocTaBieHHME MaTeMAaTUYECKOW MOJENM MO YCIOBUIO 3a1ayd. TekcToBble 3alayd  Ha
MpaKTHYeCKuil pacueT. UteHue rpadkoB U quarpamMm. DIEeMEHThl KOMOWHATOPUKH, CTATUCTUKU M TEOPUU
BEpOSTHOCTEH. BripaskeHne BeMMuuHbI U3 (POPMYIIHL.

3a0anus noevlUIEHHO20 YPOGHA C/I0HCHOCHU.

[IpeoOpazoBanus anreOpanuecKux BhIpAXKEHHUI. YpaBHEHUS, HEPABEHCTBA, cUCTeMbl. lccrnenoBanue
¢byHku U moctpoeHue rpaduka. Kycouno-zamanuele QyHkuuu. [loctpoeHue rpadukoB ¢ MOIyIEM.
3amaun Ha OBMKEHHE. 3a/Ja4ll Ha cMecH, CruiaBbl. CIIOKHBIE TIPOICHTHI. 3aaud Ha COBMECTHYIO paboTy.



3amaHus C MapaMeTpoM: HCClieoBaHUE TpaukoB (YHKIMHA, pelIeHHE YPAaBHEHHH M HEPABEHCTB C
napaMmeTpoM. 3HAaKM KOpHEH KBaJpaTHOTO TpexwieHa. PacronokeHue KOpHEW KBaJpaTHOTO TPEXUICHa.
[Tapamertpsr &, b, C 1 KOpHH KBaJpaTHOTO TpexwieHa. ['eoMeTprueckue 3a1a4u.

Hmozoeoe 3anamue. 11poBenieHne NTOrOBOr0 KOHTPOJIBHOTO TECTA



KaJIeHL[apHO-TeMaanecxoe IJIAHUPOBAHUE

e Ne 3ansTHs B Hara
3aH Tema 3ansTHSA
ST feme [Lnan @DakTt
Mopyas 1. Anredbpaunyeckue 3aganus 6a3080ro yposHs (13 yacos)
Bvtuucnenusa (2 uaca)
1 1 OOBIKHOBEHHBIE U IecATUYHbIE Apoou. CTaHAapTHBIN BUT 02.09.2024
qHca.
2 2 Tpenuposounsvie sapuanmoi. Camocmosmenvuas paboma. 09.09.2024
Ypasuenus u nepasencmea (3 uaca)
3 1 JInHelHbIe U KBaIpaTHbIE YPABHECHMUS. 16.09.2024
4 2 JIuneiinsle u KkBapaTHEIe HepaBeHCTBA. CucTeMbl HepaBeHCTB. | 23.09.2024
5 3 Tpenuposounsvie sapuanmsi. Camocmosmenvuas paboma. 30.09.2024
Koopounamnasa npamas. I'pagpuku (3 uaca)
6 1 Uucna Ha koopauHaTHOU NpssMo. IIpencraBienne pemennit 07.10.2024
HEPABEHCTB M X CUCTEM Ha KOOPJIMHATHOM IPSIMOM.
7 1 I'paduku QyHKIMI U UX CBOMCTBA. 14.10.2024
8 2 Tpenuposounvie sapuanmol. CamocmosimenvHas paboma. 21.10.2024
Anzedopauueckue svipaxcenun(2 uaca)
9 1 MuorowreHsl. Anredpandeckue qpoou, crenenu. Jomycrumeie | 11.11.2024
3HA4YEHMS IEPEMEHHOM.
10 2 Tpenuposounsie sapuanmoi. Camocmosmenvuas paboma. 18.11.2024
Hocneooeamenvnocmu (2 uaca)
11 1 Uucnossle nocneaoBarenbHocTu. [Iporpeccun. 25.11.2024
12 2 Tpenuposounsie sapuanmoi. Camocmosmenvuas paboma. 02.12.2024
13 1 Obodwarowuti mecm mooyna «Aneebpa» 6a308020 ypoeHsi. 09.12.2024
Monyasb 2. 'eomeTpudeckue 3a1a4u 0a30B0ro ypoBHsi (6 4acos)
Iloocuem yznoe(2 uaca)
14 1 Tpeyronpauk. YeTpipexyroibHUK. OKPY>KHOCTb. 16.12.2024
15 2 Tpenuposounsie sapuanmoi. Camocmosmenvuas paboma. 23.12.2024
Ilnowaou guzyp (2 uaca)
16 1 YerbipexyroabHUKH. TpeyronbHUK. OKpYKHOCTb U KpPYT. 13.01.2025
17 2 Tpenuposounsvie sapuanmosi. Camocmosmenvuas paboma. 20.01.2025
Buioop eepnuvix ymeepocoenuii(1 uac)
18 1 TpeHnpOoBOYHBIC 3a/TaHHS. 27.01.2025
19 1 Obodwarowuti mecm mooyna «I eomempusy 6azosoco yposns. | 03.02.2025
MoayJas 3. PeanbHast maTemaTuka (6 4acoB)
I'pagpuru u ouazpammol. Texcmogwie 3a0auu (3 uaca)
20 1 Urenue rpaukoB U JUarpaMm. 10.02.2025
21 2 TekcToBble 3ajauu Ha IPAKTUYECKUN PacyerT. 17.02.2025
22 3 Tpenuposounvie sapuanmol. Camocmosmenvuas paboma. 24.02.2025
Peanvnasa naanumempusn. Teopusa eepoamuocmei (2 uaca)
23 1 Pemenue 3a1a4y npakTHYECKOM HAIIPaBJIEHHOCTH. 03.03.2025
24 2 OneMeHTbl KOMOMHATOPUKU M TEOPUU BEPOSITHOCTEH. 10.03.2025
25 1 Obodwarowuti mecm mooynsa « Peanvnas mamemamuxay. 17.03.2025
Mopayab 1 u 2. 3a1aHusi NOBBIIIEHHOT0 YPOBHS CJI05KHOCTH (7 4acoB)




Ne zansatust B Jara

3aH ToMe Tema 3aHsTUA

SIT [Ltan ®dakt
26 1 [TpeoOpazoBanus areOpandecKUX BHIPAKCHHA. 24.03.2025

27 2 YpaBHEHMsI, HEPABEHCTBA, CUCTEMBI. 31.03.2025

28 3 HccnenoBanue GpyHKIMM U mocTpoeHue rpaduka. 3aganus ¢ 07.04.2025

IapaMeTPOM.

29 4 TekcToBBIE 3a7a4N. 14.04.2025

30 5 I'eomerpuueckue 3amaun 21.04.2025

31 6 I'eomeTrpuyeckue 3amaun 28.04.2025

32 7 ['eomeTpuueckue 3aqaun 05.05.2025

HTorosoe 3ansitue (2uaca)
33- 1-2 Hmoezoswiii mecm 12.05.2025
34 19.05.2025
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CITHCOK PEKOMEH/ITYEMOH JTHTEPATYPbI

. Yuebuuku: Mopakosuu A.I. u ap. «Anrebpa7», «Anrebpa8», «Anredpa9». Yactb.YueOHUK.

Yacte 2. 3agaunuk. M. : MHeMo3uHa

. Junakrrueckue marepuansl: Anekcanaposa JI.A. Anrebpa 7, 8, 9. CamocrosTenbHbIe paboThl. M.

: Muemo3una

. Anekcanaposa JI.A. Anrebpa7, 8, 9. Kontponbusie padotsl. M.: MHemo3uHa
. MopakoBuu A.I'. Anrebpa, 7 -9.Tectel. MHeMo31Ha
. Meronnueckue wmatepuansl: MopakoBuu A.I. Anrebpa, 7 -9. Meroanueckoe mnocodbue s

yuureneid. M.: MHeMo3nHa

. JL.C.Aranacsn u np. «['eomerpust 7 — 9» YueOnuk. M. : [IpocBemenune
. OI'D (TUA-9) 2025. Maremaruka. 3 moayssi. OCHOBHOM TOCyIapCTBEHHbBIHN dk3aMeH 30 BApHAHTOB

TUMOBBIX TecToBBIX 3amanuii / fAmenko M.B., HlecrakoB C.A. u ap. — M.: UznmatennscTBO
«Dx3aMeny, m3aareiascteo MITHMO, 2024.

. MuTepHer pecypcesnl 1is noaroroku k 'MA

®denepalibHbII HHCTUTYT negaroruueckux usmepenuit (OGUIIN)
www.fipi.ru
http://www.gotovkege.ru.html
http://www.AlexLarin.ru.html



http://www.fipi.ru/
http://www.gotovkege.ru/demos.html
http://www.gotovkege.ru/demos.html

	СОДЕРЖАНИЕ ПРОГРАММЫ (34 часов)
	Арифметика
	Натуральные числа.  Степень с натуральным показателем.
	Рациональные числа. Модуль (абсолютная величина) числа. Сравнение рациональных чисел. Арифметические действия с рациональными числами. Степень с целым показателем. Числовые выражения, порядок действий в них, использование скобок. Законы арифметически...
	Алгебра
	Алгебраические дроби. Арифметические операции над алгебраическими дробями. Буквенные выражения (выражения с переменными). Числовое значение буквенного выражения. Допустимые значения переменных, входящих в алгебраические выражения. Подстановка выражен...
	Свойства степеней с целым показателем. Многочлены. Сложение, вычитание, умножение многочленов. Формулы сокращенного умножения: квадрат суммы и квадрат разности, куб суммы и куб разности. Формула разности квадратов, формула суммы кубов и разности кубо...
	Уравнения и неравенства. Уравнение с одной переменной. Корень уравнения. Линейное уравнение. Квадратное уравнение: формула корней квадратного уравнения, Решение рациональных уравнений. Примеры решения уравнений высших степеней; методы замены переменн...
	Элементы логики, комбинаторики, статистики и теории вероятностей
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