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JedcTBYyOLIIHE HOPMATHBHbIE JOKYMEHTbI

B ycnoBusix peamuzanuu @PI'OC OO conepxaHne BHEYPOUHOU AEATEIBHOCTH ONPEEISAIOT CICAYIOIINE TOKYMEHTHI:

HanunonanbsHas oOpa3zoBaTenbHas MHUIIMAaTHBa «Hala HoBast 1mkonay»

3akoH 00 oOpa3oBanuu oT 29aeKkadps 2012r. Ne 273 @3

3. @enepanbHblil rocynapctBeHHbli cranaapt [Ipukas MOuH Ne 373 ot 06.10.20091. peructpanus Muntoct Ne 17785 ot
22.12.2009 %

4. O BHECEHUHU U3MEHEHUH B (efepalibHbII rOCYIapCTBEHHBIN 00pa30BaTeNIbHbIN CTaHAAPT HAYaJIbHOTO OOIIEro
oOpazoBanus [Ipukaz MOuH Nel241 ot 26.11.2010r., 3apeructpupoBan B Muntocte Poccun 4 espans 2011r,
peructpanuoHubiii Ne19707 ITpukaz MOuH No2357 ot 22.09.2011r., 3apeructpupoBan B Muntocte Poccun 12 nexadps
2011 r., peructpannonnsiid Ne22540 ITpukaz MOuH Nel060 ot 18.12.2012r

5. Ilpuka3z MunucrepcTBa obpazoBanus u Hayku Poccuiickoit @enepannu ot 29.12.2014 Ne 1643 «O BHeceHUU U3MEHEHUN
B npuka3z MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit @enepanuu ot 6 oktsaOps 2009 1. Ne 373 «O0 yTBepx’ACHUH
U BBEIACHMM B JEHCTBUE (enepallbHOTO TOCYyJapCTBEHHOTO O0pa30BaTelIbHOTO CTaHJapTa HayalbHOIO OOIIEro
o0Opa3oBaHUs»

6. CaHuTapHO-dMUIEMHUOIOTUUECKUE TpeOOBaHUS K YCJIOBHSAM W OpraHu3aiuu oOydeHus B 0011e00pa3oBaTeIbHBIX
yupexaeHusx CaHuTapHO-3MUIEMUONIOTHYeCcKUe TpaBmia u HopmatuBbl Canllun 2.4.2.2821-10

A -

PabGouass mporpamMMa mo MaTeMaTHUKE COCTaBjieHa Ha OcCHOBe ®DelepalbHOrO TOCYJAPCTBEHHOTO O0O0Pa30BATEILHOTO
CTaHAapTa OCHOBHOTO 00111ero o0pa3oBaHus, MPUMEPHON IPOrpaMMbl 0 MaTeMAaTHKE U aBTOPCKOW nporpamMmbl A.I'. Mep3iska,
B.b. ITonouckoro, M.C. Axkup, E. B. By1ko.

JlanHast pabouas mporpaMMa OpPHUEHTHpPOBaHa Ha Yydaluxcs /-9 KIacCoB M peaM3yeTcs Ha OCHOBE CIICIYIOIIUX
JTOKYMEHTOB:

- TIPOTPaMMBI TIO KYpCy MaTeMaTUKH /—9 KJIacCOB, CO31aHHON HAa OCHOBE €IMHOW KOHIICHIIMU MPEToIaBaHus MaTeMaTUKH
B cpeaHel mkoie, paspadorannoit A.I'. Mepsnsakom, B.b. TTononckum, M.C. SIkupom — aBTOpaMu y4eOHHKOB, BKIIFOUEHHBIX B
CUCTEMY «AJITOPUTM YCIIEXa»;

- CTaHJIapTa OCHOBHOTO 0011ero 00pa30BaHus IO MATEMATHKE;

- OOIT OOO0.

[Iporpamma cooTBeTCTBYeT yueOHUKY «Anredpa» mis 7-9 kimaccoB oOpazoBarenbHbIX yupexaeHuit /A.l°. Mep3msik, B.b.
[Tononckmii, M.C. SIkup. — M.: Benrana-I'pad, 2014 1.



[Iporpamma 10 MaTeMaTHWKE COCTaBieHa Ha OCHOBe (DYHIAMEHTAIBLHOTO slpa CoOAepkKaHUs o00Imero oOpa3oBaHUS,
TpeOOBaHMI K pe3yibTaTaM OCBOEHHUS O0pa30BaTEIbHOM MpOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs, NMPEIACTABICHHBIX B
(dbenepaqbHOM TOCYJIapCTBEHHOM CTaHJapTe OCHOBHOTO OOIIEro oOpa3oBaHHsS C YU4E€TOM MPEEMCTBEHHOCTH ¢ [IpumepHBIMEU
mporpaMMaMu JUIsi HadaJdbHOTO OOIEro oOpa3oBaHMsS MO MaTeMaTthke. B Hel Takke y4YUTBIBAIOTCS JOMHUHHUPYIOUIME HUJICU U
nosioxkeHust [IporpamMmel pa3zBuTus U GOPMUPOBAHUS YHHUBEPCATIbHBIX YUEOHBIX NEHCTBUH 11 OCHOBHOTO 00111eTr0 00pa3oBaHus,
KOTOpBIE 00€CIeYnBAOT (POPMUPOBAHUE POCCUHUCKON TPAKIAHCKON HICHTUYHOCTH, KOMMYHHUKATHBHBIX Ka4€CTB JINYHOCTH, U
CIOCOOCTBYIOT (DOPMUPOBAHUIO KITFOUEBOM KOMITETEHIIUU — YMEHUIO YUUMbCAL.

Kypc maremaruku 7-9 kiaccoB siBisiercs GyHAAMEHTOM JUIsi MaTEMaTUYECKOro OOpa30BaHMS U PAa3BUTHS IIKOJIbHHUKOB,
JTOMHUHHpYIOMmEH (QyHKIIMEH TpW ero M3y4eHHWH B ATOM BO3pacTe SBISETCS HWHTEIUICKTyaJlbHOE pa3BHTHE ydarmmxcs. Kypce
MMOCTPOEH Ha B3BEIICHHOM COOTHOIIICHWH HOBBIX M paHee YCBOCHHBIX 3HAHHM, OOS3aTENBHBIX W JIOMOJTHHUTEIBHBIX TEM IS
M3YUYCHUS, @ TAKXKE YIUTHIBAET BO3PACTHBIC U WHIUBUTyJIbHBIE OCOOCHHOCTH YCBOCHUS 3HAHUH YUaIIMHUCS.

3HaUNTETbHOE BHUMAHHUE B M3JIOKCHHH TEOPETHYECKOTO MaTepHaia Kypca YACSISIETCS €ro MOTHUBAIUH, PACKPHITHIO CYTH
OCHOBHBIX TOHATHH, Hael, MeToqoB. O0ydeHne TOCTPOSHO Ha 0a3e TEOpHUH Pa3BHBAIOMIETO OOYYCHHS, YTO JOCTUTACTCS OCO-
OCHHOCTSMH HM3JI0KEHUS TEOPETUYECKOTO MaTepHaia U yNpaKHCHUSIMU Ha CpPaBHCHHE, aHAJIN3, BhIICICHNE TJIABHOTO, YCTAHOB-
JICHUE CBsI3eH, Kiaccu(pUKaIMIo, JOKa3aTeIbCTBO, 0000meHne u cucremarusamnuio. Ocobo aKIEHTHUPYIOTCS COJIepKaTeIbHOE
PACKpBITHE MAaTEMAaTUYECKUX TMOHSATUHN, TOJKOBAHUE CYIIHOCTH MATEMAaTHUYECKHUX METOJIOB U 00JaCTH MX MPUMEHEHHS, JEMOH-
CTpalysi BO3MOXHOCTEH MPUMEHEHUS] TCOPETUUYECKUX 3HAHWN JIJIS PEIICHUs] pa3HOOOpPAa3HBIX 3ajJau MPUKIATHOTO XapakTepa.
Oco3HaHue o0IIero, CyeCTBEHHOTO SBISIETCS OCHOBHOW 0a30il [JIsl penieHus yrnpaxHeHuil. BaxkHo mpUBOIUT JeTalIbHBIE TO-
SICHEHHSI K PEIICHUIO TUIIOBBIX YMHPAXKHEHUNU. JTUM PACKpPBIBAECTCS CyTh METOJA, MPEaiaracTcsl aJTOPUTM WU 3BPUCTUYECKAS
cXema pelieHus yIpaKHEHUN OnpeIeIEHHOTO THTIA.

Meau Kypca:
N3ydyeHne mareMaTUKU B OCHOBHOU IIIKOJIE HANIPABJIEHO HA JTOCTHKEHUE CIICNYIOLIUX LIEJICH:

1) B HanpaBJIeHUH JIMYHOCTHOI0 PA3BUTHA

* pa3BUTHE JIOTHYECKOTO M KPUTUYECKOTO MBIIIICHUS, KYyJIbTYphl PE€UU, CHOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;

* (OpMUPOBAHHE Yy YyYalIUXCAd MHTEJUIEKTYalbHOM YECTHOCTH U OOBEKTUBHOCTH, CIOCOOHOCTH K IPEOJI0JIEHUIO
MBICIIUTENBHBIX CTEPEOTUIIOB, BBITEKAIOIINX U3 OOBIIEHHOTO OIbITA;



¢ BOCIIMTaHHUC KadCCTB JIMYHOCTH, O6€CH€‘{I/IBaIOHII/IX COMMAJIBHYIO MO6I/IJII)HOCTI>, CITOCOOHOCTH IIPUHUMATb
CaMOCTOATCIIbHBIC PCIICHUS

° q)OpMI/IpOBaHI/Ie Ka4CCTB MBIIIJICHUA, HCO6XOI[I/IMI)IX HJI ajdanTainyyi B COBPpEMCHHOM HH(l)OpMaHI/IOHHOM 06IHCCTBC;

° Pa3BUTHUC HHTCpCCa K MAaTCMAaTHIYCCKOMY TBOPUYCCTBY n MAaTCMaTHYCCKHUX CHOCO6HOCT€I‘/JI;

2) B MeTanpeMeTHOM HAIlPaBJIeHUH

* (hopmMupoBaHUE MpEACTABICHUI O MaTEMAaTHKE KaK 4acTU OOIICUYETIOBEUECKON KYJIbTYpPbl, O 3HAYMMOCTH MaTeMaTUKH B
Pa3BUTHH LIMBUIIM3ALMU U COBPEMEHHOTO QOIIECTBA;

* pa3BUTHE NPEACTABICHUA O MaTEeMaTUKE Kak (opMe ONMUcCaHus U METOJAE MO3HAHUS JACHCTBUTENBHOCTH, CO3JaHUE
YCJOBHM JIJ1s1 IPUOOPETEHHS IEPBOHAYAIBHOT'O OIBITA MATEMATUYECKOTO MOJIETUPOBAHUS;

* (opMHpOBaHHE OOIIMX CIOCOOOB MHTEIIEKTYalbHOW NEATEbHOCTH, XAPAaKTEPHBIX IJIi MATEMAaTHUKU U SIBISIOLIUXCS
OCHOBOM  TO3HABATEJbHOW  KYyJIbTYpbl,  3HAYUMOW  JUII  pa3dU4HbBIX  cep  YEeIOBEUECKOW  JIeATENIbHOCTH;

3) B mpeIMeTHOM HaNpaBJICHUH

* OBJIQJICHHE MAaTEMAaTUYECKUMH 3HAHUSIMU U YMEHHSIMHU, HEOOXOAMMBIMU JJISI TIPOJOJDKEHUS O0OYyUYEeHUSI B CTapIlel MIKOJIe
WJIM MHBIX 0011e00pa30BaTEIbHBIX YUPEKACHHUIX, U3YUCHUSI CMEKHBIX JUCIUIUIMH, TPUMEHEHUS B TOBCETHEBHOMN KU3HU;

* co3nanue (PyHIaMeHTa JIsi MAaTEMAaTHYECKOTO Pa3BUTHS, (POPMUPOBAHUS MEXAaHU3MOB MBIIUICHUS, XapPaKTEPHBIX IS
MAaTEMATUYECKOUN AEATEIIBHOCTH.

[TpakTHdeckass 3HAYUMOCTD IIIKOJILHOTO Kypca MaTEMaTHKH 5-9 KJIacCOB COCTOMT B TOM, UTO MPEAMETOM €€ HM3yUCHHS
SIBJISIFOTCS IPOCTPAHCTBEHHBIE (DOPMBI M KOJIMYECTBEHHBIC OTHOIICHHS PeajbHOTO MUpa. B coBpeMeHHOM Mupe MaTeMaThudecKas
MOATOTOBKA HEOOXOAMMa KaXKJI0OMY YEJIOBEKY, TaK KaKk MaTeMaTHKa MPUCYTCTBYET BO BeeX chepax ueIoBEUEeCKOU eaTeTbHOCTH.

Marematuka sSBIS€TCS OJJHUM U3 OTMIOPHBIX IIKOJBHBIX MPEeIMETOB. MaremMaTrieckue 3HaHUS U YMEHUS HEOOXOIUMBI JIJIs
W3Yy4YEeHUS aNreOpsl U TEOMETPUU B CTApIIUX KJlaccax, a TAakyKe IS U3yUYCeHUS CMEKHBIX TUCIIUTIIINH.

OpnHOM M3 OCHOBHBIX IIeJie HM3yYEeHHUS MATEMAaTHUKH SIBJISICTCS Pa3BUTHE MBIIUICHUS, TPEXKIE BCEro (POPMHUPOBAHUS
a0CTPAKTHOT'O MBIIIJICHHUS.

B mporecce wm3ydeHHMss MaTeMaTHKH Takke (QOPMHUPYIOTCS M TaKWE KadecTBAa MBINUICHHS, KaK CHJa W THOKOCTB,
KOHCTPYKTUBHOCTb M KPUTUIHOCTb.

B mpomecce u3ydeHuss MaTeMaTHKA YYEHUKH /-9 KJIacCOB ydaTCs HM3JaraTb CBOM MBICIH SICHO W HCUYEPIBLIBAIOIIE,
NPHOOPETAIOT HAaBBIKM YETKOTO W TPAMOTHOTO BBIMOJHEHUS MaTEeMaTHYECKUX 3allMCE, NpPU O3TOM HCIIOJIb30BaHHE
MaTEMaTHYECKOTO s3bIKa MO3BOJISICT PA3BUBATh y YUAIIUXCSI TPAMOTHYIO YCTHYIO U TUCBMEHHYIO PEYb.



3HaKOMCTBO C MCTOpPHEHN Pa3BUTHS MAaTeMaTUKH KaK HAyKH (OPMUPYET y ydallluXCs MPEJCTABICHUS O MaTeMaTHKE Kak
4acTH O0IIEYEIOBEYECKON KYIbTYPHI.

3HauUTENbHOE BHUMAHHUE B U3JIOKEHUHM TEOPETHYECKOTO MaTepHalia Kypca yAeNseTcs ero MOTHUBAIMU, PACKPBITUIO CYTH
OCHOBHBIX TMOHATUH, HJed, MeToq0B. OOydeHHe MOCTpPOEHO Ha 0a3e TEOpHH pa3BUBAIOIIETO OOYyYEHHMs, YTO JOCTUTAETCS
OCOOEHHOCTSIMU M3JI0KEHUS TEOPETUYECKOro MaTepuaia U YNpPaXKHEHUSIMU Ha CpaBHEHHE, aHAJIU3, BBIJIEJICHUE TJABHOTO,
YCTaHOBJICHHE CBs3eH, Kiaccudukammio, o0o0meHne u cucteMaruzamnuio. Oco00 aKIEHTUPYETCs COIepKaTeIbHOE PACKPBITHE
MaTEMaTHUYECKUX TMOHITHI, TOJKOBAHHE CYIIHOCTH MaTeMaTHMYECKUX METOJIOB W OO0JaCTH UX NPUMEHEHHS, JAEMOHCTpalus
BO3MOKHOCTEl NPHUMEHEHUS] TEOPETUUYECKUX 3HAHWM i1 pEelIeHHs 3aJad NPHUKIaJHOIO XapakTepa, HalpuMep, pelIeHHe
TEKCTOBBIX 3a/1a4, IEHEKHBIE U MPOLIEHTHBIE PACYEThl, YMEHHE T0JIb30BaThCSl KOJIMYECTBEHHON MH(OpMaLel, MpeacTaBiIe HHON
B pa3iM4YHbIX (opmax, yMEHHE «4uTarTh» rpaduku. Oco3HaHHe OOLIEro, CyHIECTBEHHOI'O SBJISIETCS OCHOBHOM 0Oa3oi s
pelieHus ynpaxxHeHnid. BaxHo MpUBOAUTH JeTabHBIC MOSCHEHUS K PEIICHUIO TUTIOBBIX YIIPAXKHEHUH. DTUM PaCKpPhIBACTCS CYTh
METO0/1a, MOAXO0Aa, MPEIIaraeTcs arOpUTM WA 3BPUCTUYECKAS CXEMa PEIICHUs YIPAXKHEHHUI OIPEeAeIEHHOTO TUIIA.

C ToukH 3peHUs] BOCIIUTAHUS TBOPUYECKOU JIMYHOCTH, OCOOCHHO BaXKHO, UTOOBI B CTPYKTYPY MBIIIJICHUS YUAIIUXCS, KPOME
AITOPUTMUYECKUX YMEHUN M HABBIKOB, KOTOpbIE C(OPMYIHUPOBAHBI B CTaHIAAPTHHIX IMpaBujiaxX, (GOpMysax M aaropuTMmax
JICUCTBUM, BOILIM JBPUCTHUYECKHE MPUEMBI KakK OOINEero, Tak M KOHKPETHOTO XapakTepa. OTU TPHUEMBI, B YaCTHOCTH,
(bopMHUpPYIOTCS TIPU MOUCKE PEIICHUs 3a]a4 BBICIIMX YPOBHEH ciokHOCTU. I afganTanuy B COBPEMEHHOM MH()OPMAIIMIOHHOM
00111eCTBE BaXKHBIM (DAKTOPOM SIBIIIETCS (POPMHUPOBAHUE MATEMATHUYECKOTO CTHJISI MBIIIUICHHS, BKIIIOUAIOIIEe B CE0s1 MHAYKITUIO U
JIEAYKIMI0, 0000IIeHNe U KOHKPETH3allMI0, aHallu3 M CHUHTE3, KJIACCHU(PUKAIMIO U CUCTEMATH3allMi0, abCTparupoBaHHUE U
aHaJIOTHIO.

OOyyenne mareMaTuke AaéT BO3MOXKHOCTh HIKOJIBHMKAM HAy4YUTHCS TUTAHHPOBATh CBOKO JESTEIBHOCTh, KPUTHUYECKU
OILICHHBAThH CBOIO JACATEIHLHOCTD, IPUHUMATh CAMOCTOSITENILHBIC PEIICHNUS, OTCTANBATh CBOU B3TJISIBI M YOSIKICHHUS.

3HAKOMCTBO C MCTOpWEH Pa3BUTHSA MATEMAaTUKH Kak HayKd (OPMHUPYET y yUalluXCsl MPEACTABICHUS O MaTEMaTHKE Kak
4acTH O0IIeYeIOBEYECKON KYIbTYPHI.

OO0mas xapakTepucTHKa Kypca ajaredpsl B /-9 kiaccax

Copeprkanre MaTeMaTHYECKOro oOpa3oBaHus B /-9 Kiaccax MPENCTaBICHO B BHJIE CIEIYIONIUX Pa3JeioB: «AJiredopa,
«Yuca0BbIe MHOKECTBA», «DYHKIMNY», «IJIeMEHThI NPUKJIATHOH MATEMATHKN», «AJIre0pa B HCTOPUYECKOM Pa3BUTHH.

Coneprkanue pazzaena «Ajaredpa» crocoOCTByeT (OPMUPOBAHUIO y YUAIUXCS MATEMATHYECKOTO ammapara JJis PeIICHUs
3a/lady W3 Pa3HBIX PA3JeOB MATEeMAaTHUKH, CMEXKHBIX MPEIMETOB, OKPYXKAIOMEH peanbHOCTU. SI3bIK anreOphl MOTYepKUBACT
3HAYCHUE MAaTEeMAaTUKU KaK S3bIKa JJISl IOCTPOSHUS MaTeMaTHIECKUX MOJIEIICH MPOIIECCOB M SBIICHUN peajabHOro Mupa. B 3agaun
M3Yy4YeHUs anreOphl BXOAT TaKXKE Pa3BUTHE AITOPUTMHYECKOTO MBITIUICHUS, HEOOXOMMOT0, B YACTHOCTH, JIJII OCBOCHHS Kypca



uH(OpPMATUKK, OBJAJCHHE HaBbIKAMU JEAYKTHUBHBIX paccyxzaeHuil. IlpeoOpaszoBanue CHUMBOJBHBIX (OPM BHOCUT
cnenuduuecKuil BKIIaJ B pa3BUTHE BOOOPAKEHMS YUAIUXCS, UX CIIOCOOHOCTEH K MaTeMaTHueCKOMY TBOpUYeCTBY. B ocHOBHOI
IIKOJIE MaTepual TPYNIUPYETCS BOKPYT pAallMOHANBHBIX BBIPAKEHUM, a BOIPOCHl, CBS3aHHBIE C HPPAIMOHAIBHBIMU
BBIPAKEHUSIMH, C TPUTOHOMETPUYECKUMH (DYHKIIMSIMU M MPeoOpa3oBaHUSIMHU, BXOIST B COJEpKAHHME Kypca MaTeMaTHUKU Ha
cTapiiel CTyneH! 00yueHus B IIKOJIE.

Paznen «UucaoBble MHOXKECTBA) HAIICIICH HA MATEMATHYECKOE PA3BUTHE yUaITUXCsl, OPMHUPOBAHUE Y HUX TOYHO, CIKATO
U SICHO M3J1araTh MBICJIM B YCTHOW M MUCbMEHHOM pEUH.

Conepxanue pasnena «DyHKUMH) HAIEJICHO Ha TOJYYEHUE IIKOJbHUKAMHM KOHKPETHBIX 3HAHUW O (YHKIUU Kak
BKHEWILEH MaTEMaTUYECKON MOJENH JUIsl ONMCAHUs U MCCIIEOBaHUs pa3HOOOpa3HbIX MpoleccoB. M3yduenue storo marepuana
CIIOCOOCTBYET Pa3BUTHUIO Y YYAIIUXCS YMEHHUSI HCIOJb30BaTh PA3JIUYHBIC S3bIKM MaTeMaTHKHU (CIOBECHBIN, CUMBOJIUYECKHM,
rpaduyeckuii), BHOCUT BKjiaa B ((OPMUPOBAHKE MPEICTABICHUI O POJIM MATEMATUKH B PA3BUTUM LIUBUIIU3AIUU U KYJIbTYPBI.

Conepxkanue pazzena «JieMeHThl MPUKJIAJTHONW MATEMaTHKH» PACKPBHIBAIOT MPHUKIATHOEC U MPAKTUYECKOE 3HAUYCHUS
MaTeMaTUKd B COBpPEMEHHOM Mupe. Marepuan crnocoOcTByeT (OPMHUPOBAHUIO yMEHUS TMPEJCTaBIsATh M aHAIU3UPOBATH
uHdOpMaIHIO.

Paznen «Aaredpa B HCTOPUYECKOM Pa3BUTUM MPETHA3HAYACTCS ISl GOPMUPOBAHUS MTPEACTABICHUN O MaTeMaTUKE Kak
YaCTH YEJIOBEYECKOUN KYJIbTYPHI, IS OOIIETO pa3BUTHUS IIIKOJIBHUKOB, CO3aHUS KyJIbTYPHO- UCTOPUUECKON cpeibl 00ydeHUS.

MecTo Kypca anredpbl B yueOHOM IJIaHe

basucHbIil yueOHbBII (00pa30BaTeNbHBIN) TUTAH Ha U3yYCHHE alreOpbl B 7-9 Kitaccax OCHOBHOM IIKOJIBI OTBOJAUT 3 YUEOHBIX
gaca B Heaenmo, 102 gaca 3a roj, B TeUeHHE Kakaoro roja ooydenus, Bcero 306 gacos.
Ilnanupyemblie pe3yabTaThbl 00yUeHUsI
aaredpe B 7-9 kiaaccax

Aaredpanyeckne BbIpaKeHHs

BbIIyCKHUK Hay4HTCS:

* OIIEPUPOBATH MOHATHIMH «TOXIIECTBO», «TOXKJIECTBEHHOE NMPEoOpa3oBaHMUEy», pellaTh 3aJa4uu, cojeprKaiiue OyKBEeHHbIE
JaHHBIC; paboTaTh ¢ HopMyJIaMu;

* BBITIOJIHSATH MPe0oOpa30BaHus BRIPAKEHHI, COJIEPKALINX CTENICHH C LEIBIMU MOKA3aTeNsIMU U KBaJpaTHbIE KOPHH;

* BBIIIOJIHATh TOXIECTBEHHbIE MPEOOpa30BaHUs PALMOHAIBHBIX BBIPAKEHUM HA OCHOBE TMpaBUJ JIEUCTBUM HaJ
MHOTOYJICHAMH U anreOpandecKuMu Jpo0siMu;

* BBINOJHATH PA3JI0KEHNE MHOTOUJICHOB HA MHOKHUTEIIH.



BbIIMyCKHUK NOJIYYUT BO3MOKHOCTh HAYUHUThCS:

* BBINOJIHATH MHOTOIIATOBBIE MPEOOPA30BaHUsl PALMOHAIBHBIX BBIPAXKEHUN, MPUMEHSISI IMUPOKUNA HaOOp crocoOoB H
IPUEMOB;

* IPUMEHATh TOXJAECTBEHHBIC MPE0oOpa3OBaHMs JIs PEHICHMs 3ajad U3 PA3IMYHBIX pa3lie]IoB Kypca (Hampumep, s
HAXOXKJIEHUSI HAauOOJBIIET0/HAUMEHbIIIETO 3HAYCHUS BBIPAKEHU).

YpaBHeHust

BrinmycKHUK HAy4UTCS: .

* pelllaTh OCHOBHBIE BHU/IbI PAlMOHAJBHBIX YpPaBHEHUU C OJIHOM MMEPEMEHHOM, CHUCTEMbl JIBYX YpaBHEHHUU C AByMS
MIepEMEHHBIMU;

* IOHMMAaTh YPAaBHEHHE KAaK BAXKHEUIIIYI0 MAaTEMATHUYECKYIO0 MOJENb JUIsl OUCAHUS U U3YUYEHHUS! Pa3HOOOPA3HBIX PEATbHBIX
CUTYAIIMii, peraTh TEKCTOBBIE 33/1a4U aIreOpandeckuM METOA0M;

* IPUMEHSATH rpapUuecKue MpeICTaBICHHs ISl UCCIIE0BaHUsl YPAaBHEHUH, UCCIIEI0BAaHUS U PELICHUS CUCTEM YPaBHEHUI ¢
IBYMS IEPEMEHHBIMH.

BBIITyCKHHK MOJyYUT BO3MOYKHOCTB:

* OBJIQJIETh CHELUMAJIbHBIMM NpHUEMAMU PEIICHHMS YPAaBHEHMM M CUCTEM YpPaBHEHUI; YBEPEHHO NIPUMEHATH alapar
YpaBHEHUH JUIs pellieHusl pa3HOOOpa3HbIX 3a]1a4 U3 MaTEMaTUKU, CMEKHBIX TPEIMETOB, MPAKTUKH;

* IPUMEHATH rpaduuecKkue MpercTaBICHUs Isl UCCIEI0BaHUsl YPaBHEHUH, CUCTEM YpaBHEHUH, coepKalux OyKBEHHBIE
KO3 (D PUITUEHTHI.

HepasencrBa

BrinyCkHUK Hay4YuTCS:

* IOHUMATh U NPUMEHATH TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOLICHHEM HEPABEHCTBA, CBOMCTBA YHUCJIOBBIX
HEPABEHCTB;

* pelaTh JIMHEHHbIE HEPABEHCTBA C OJHOM NEPEMEHHOM U MX CUCTEMBI; pellaTh KBAaJApPaTHBIE HEPABEHCTBA C ONOPOM Ha
rpadguuecKue mpeICTaBICHNUS,

* IPUMEHATH anmnapar HEPaBEHCTB Ul PELICHUs 3a1a4 U3 pa3IMYHbIX pa3geiioB Kypca.

BBIIyCKHUK NOJIyYUT BO3MOKHOCTh HAYYHUTHCS:

* pa3HOOOpa3HBIM IpHUEMaM JOKa3aTEIbCTBA HEPABEHCTB, YBEPEHHO NPHUMEHSATH anmapaT HEPaBEHCTB JUIS PEIICHUS
pa3HOOOpa3HBIX MATEMAaTUUYECKUX 33]a4 U 33]1a4 U3 CMEXHBIX IPEIMETOB, TPAKTHKY;



* IPUMEHSTH TpaduIecKue MPEICTaBICHUS IJIsl NCCIICIOBAaHUS HEPABEHCTB, CHCTEM HEPABEHCTB, COJEPIKAIINX OyKBEHHBIC
KO2(PPUITUCHTHI.

OcHoBHbIe NOHATHSA. UNC/I0BbIE PYyHKIMHU

BbIlTyCKHUK Hay4HTCS:

* IOHUMATh U UCITOJIH30BaTh (DYHKIIMOHATLHBIC TIOHATHS U S3BIK (TEPMHHBI, CHMBOJIMYECKUE 0003HAUCHU);

* CTPOUTH TPadUKH JIEMEHTAPHBIX (DYHKIIHI; MCCIIEIOBATh CBOMCTBA YHCIIOBBIX (DyHKIIMA HA OCHOBE U3YUCHUS TTOBEACHUS
UX rpa(vKos; %

* IOHUMAaTh (PYHKUIHIO KAK BAXKHEHIIYI0O MAaTEMaTUYECKYIO MOJEIb ISl ONMCAHUS MPOLECCOB U SIBIEHUN OKPYKarOLIEro
MHUpA, TPUMEHATh (DYHKIIMOHATBHBIN S3BIK JJIs1 OMMCAHUS U UCCIICIOBAHUS 3aBUCUMOCTEN MEX Ay (PU3NUECKUMU BEJTMYMHAMU.

BpInyCKHUK NOJYYHUT BO3MOKHOCTh HAYUUTHCS:

* IPOBOJIUTH UCCIIEIOBAHUS, CBA3aHHBIE C U3yYEHHEM CBOMCTB (DYHKIIMIA, B TOM YHUCJIE C UCIOJIb30BAHUEM KOMIIBIOTEPA; HA
OCHOBE TpaUKOB U3YYCHHBIX (DYHKIIMI CTpOUTH OoJiee ClIokHBIE rpaduku (KyCOUYHO-3aJJaHHBIEC, C «BBIKOJOTHIMU» TOUYKAMU U
T. IL.);

* HCTIOJIb30BaTh (PYHKIIMOHAIbHBIC MPEACTABICHUS W CBOWMCTBA (DYHKIMN ISl pElIEHUS MaTeMaTHYeCKUX 3a7ad u3
Pa3IMYHBIX PAa3JeiIOB Kypca.

YucioBbIe MOCIe10BATEILHOCTH

BrIIyCKHUK Hay4HTCS:

* IOHUMATh U UCIOJIb30BATh S3bIK MOCIEAOBATEILHOCTEN (TEPMUHBI, CAMBOJIMYECKHE 0003HAYECHMUS);

* IPUMEHATHh (OPMYJIbl, CBSI3AHHBIE C apU(PMETHUECKON M T€OMETPUUYECKON MpOrpeccueil, u ammapar, chOpMUPOBAHHBIN
IIPU U3YUYEHHUH IPYTUX PA3/IENIOB Kypca, K PEMICHUIO 3a7a4, B TOM YHCIIE C KOHTEKCTOM U3 PEATBbHOM KU3HH.

BhINyCKHUK NOJIyYUT BO3MOKHOCTh HAYUHUThCS:

* pemiaTh KOMOMHUPOBAHHBIE 33J]a4K C IPUMEHEHUEM (DOPMYJI N-TO YieHa U CyMMBI MIEPBBIX N WICHOB apu(PMETUUECKON U
reOMETPUYECKON MMPOTPECCUH, IPUMEHSIA IPU 3TOM annapar ypaBHEHUN U HEPABEHCTB;

* IOHUMAaTh apu(PMETUYECKYI0 M TECOMETPHUUECKYI0 MPOTpeccHio Kak (YHKUMH HATypalbHOIO apryMEeHTa; CBA3BIBATH
apu(pMeTUYECKYIO MPOTPECCHUIO C TUHEHHBIM POCTOM, TEOMETPUUYECKYIO — C 3KCIIOHEHIIMAIbHBIM POCTOM.

OnucarejbHas CTATUCTHKA
BBIHYCKHI/IK HAY4YUTCA UCIIOJIb30BATH HpOCTeI;'IIHHe CITOCOOBI MNpCACTABJICHUA U aHAJIN3ad CTATUCTUYCCKUX NAHHBIX.



BBIHYCKHI/IK ITOJIYYHUT BO3MOKHOCTb HpI/I06peCTI/I HepBOHa‘IaHBHLIﬁ OIIBIT OpraHU3alluU c6opa HJAaHHBIX IIpU IIPOBCACHHUHA
OIIpocCa O6I[I€CTB€HHOI‘O MHCHHA, OCYIICCTBIIATh UX aHAJIN3, IIPCACTABIIATh PE3YJIbTATHI OIIPOCAa B BUC Ta6J'II/IHI>I, AruarpaMMBl.

Cuy4aiinbie COObITHSI M BEPOSITHOCTD
BrIlmyCKHUK HAy4YUTCS] HAXOJIUTh OTHOCUTEIIBHYIO YaCTOTY U BEPOSTHOCTh CIIy4ailHOTO COOBITHSI.

BEINyCKHHUK TTOTyYUT BO3MOXKHOCTH MPUOOPECTH OMBIT MIPOBEICHUS CITyYalHBIX 3KCIIEPUMEHTOB, B TOM YHCIIE C TOMOIIBIO
KOMIIBFOTEPHOTO MOJIEJIMPOBAHNS, UHTEPIPETALUN UX PE3YIBTATOB.

KomOunaropuka

BpilmyCKHUK HAy4YHUTCs peliaTh KOMOMHATOPHBIE 33/1a4l HAa HaX0XKICHUE YUciia O0BEKTOB I KOMOWHAIIHM.
BpInyCKHUK NMOJIYYHAT BO3MOKHOCTb:

* YIIIyOUTh U pa3BUTh MPEICTABICHUS O IPOCTPAHCTBEHHBIX FT€OMETPUUECKUX (DUTYpaX;

* HAYYUTHCS IIPUMEHSATH IIOHATHUE PA3BEPTKU ISl BBIIIOJIHEHUS PAKTUUECKUX PACUETOB.

TpeOoBaHus K YPOBHIO MOATOTOBKH BHINNYCKHUKOB

B pesynbpTaTe nzydeHus Kypca anreOpbl YYeHUK JOJKEH 3HATh/ MOHUMATh

. CYIIECTBO MOHATHSA MATEMATHYECKOTO JOKA3aTENbCTBA; IPUMEPBI T0KA3aTEIbCTB;

. CYIIECTBO NMOHATHSA AJITOPUTMA; TPUBOAUTH IPUMEPHI aJITOPUTMOB;

. KaK UCIOJIb3YIOTCSl MaTeMaThuueckue (GopMyJibl, ypaBHEHUSI U HEPABEHCTBA; IPUMEPHI UX MPUMEHEHHUS JJIs pelIeHUs
MaTeMaTUYECKUX U NMPAKTUYECKUX 3a]aY;

n KaK MaTEMaTHUYCCKU OIIPCACICHHBLIC (PYHKHI/II/I MOT'YT OIHMCBIBATHL PCAJIBHBIC 3aBHUCUMOCTHU; IIPUBOJHUTL ITPHMCPLI
TaKOI'O OITMCaHUsI,

" KakK HOTpe6HOCTI/I IMPAaKTHUKU ITPUBCIIN MATCMATUYCCKYIO HAYKY K H606XOI[I/IMOCTI/I paCciupCHUA ITOHATHA YUCJIa,

= BEPOSITHOCTHBIM ~ XapaKTEP MHOTMX 3aKOHOMEPHOCTEM OKPYJKAIOWIETO MHUpa; IPUMEPBI  CTATUCTUYECKUX
3aKOHOMEPHOCTEW U BBIBOJIOB;
. KakuM 00pa3oM reoMeTpurs BO3HUKIIA U3 MPAKTUYECKUX 3a/1a4 3eMJIEMEPHS;

. IPUMEPBI TEOMETPUUYECKUX OOBEKTOB U YTBEPKJIECHUN O HUX, BaXKHBIX ISl IPAKTUKU;



u CMBICJI nacajan3alinuu, HOBBOJI}IIOHIeﬁ peuiaTb 3agadu pCaHLHOﬁ I[Gf/iCTBI/ITGJII)HOCTH MAaTCMAaTHYCCKUMHN MCTOJAaMU,
IMPUMCPHI OI]II/I6OK, BO3HHUKAOIMUX IIPHU UOCATINU3AITNH.

YmMmerhb

. COCTaBJIATh OYKBEHHBIC BBIpAXEHHUS U (POPMYJIBI TIO YCIOBHUSM 3aJ1ad; OCYIIECTBIISITh B BBIpAKEHUAX M (HopMyIax
YUCJIOBBIE TOJICTAHOBKM W BBIMOJHATH COOTBETCTBYIOIIUE BBIYMCIICHUS, OCYIIECTBISATH IMOJCTAHOBKY OJIHOIO BBIPAKCHUS B
IpyToe; BeIpakaTh U3 (HOPMYJI OJTHY TIEPEMEHHYIO Yepe3 OCTAIbHBIC;

. BBINIOJIHSTH OCHOBHBIE JCHCTRUS CO CTENEHSMHU C LEIbIMHU MOKAa3aTeIsIMU, ¢ MHOTOWIEHAMHU U C alreopandyecKuMu
OpOo0SIMU; BBIIOJIHATH Pa3j0KEHUE MHOTOWICHOB Ha MHOXXHUTEIIN; BBINIOJHATH TOXK/IECTBEHHbIE TPEOOpa30BaHus PallMOHAIBHBIX
BBIPAKEHHUI;

. MPUMEHATh CBOWCTBA apU(PMETUUYECKUX KBAAPATHBIX KOPHEW Jis BBIYMCICHHUS 3HAUYECHUA M NpeoOpa3oBaHUM
YUCJIOBBIX BBIPAKEHUW, COAEPKAIINX KBAIPATHBIE KOPHU;

. pelaTh JIMHEWHbBIE, KBAJpaTHbIE YPABHEHUS W PALMOHAIBHBIC YPAaBHEHMS, CBOIAILMECS K HHMM, CHCTEMBI IBYX
JIMHENHBIX YPaBHEHUI U HECIIOKHBIEC HEJTUHENHBIE CUCTEMBI;

= pelIaTh JUHEUHBIE U KBAIPAaTHBIE HEPABEHCTBA C OJTHOM IEPEMEHHOM U UX CUCTEMBI;

. pelath TEKCTOBBIE 3aJayM alreOpanyeckUM METOJIOM, MHTEPIPETUPOBATh MOJYyUEHHBINM pe3yibTar, MPOBOAUTH
0TOOp peleHu, ucxoas u3 GopMyJIMPOBKH 334a4H;

= M300pakaTh YMCIIa TOYKAMU Ha KOOPJUHATHOM MPAMOM;

. OMpeaeNnsTh KOOPAUHATA TOYKH IJIOCKOCTH, CTPOUTh TOUYKU C 33JIaHHBIMU KOOpPJMHATAMU; W300pakaTb MHOKECTBO
pEeLIEHN JIMHEWHOTO HEPABEHCTBA;

. pacno3HaBaTh apuPMETHUECKUE U TEOMETPUUYECKHUE MPOrPECCUN; pelIaTh 3a/1a4u ¢ IPUMEHEHUEM (POopMyIIbl 0OILEro
YJIEHA U CyMMBbI HECKOJIBKUX MEPBBIX YJIEHOB;

. HAXOJUTh 3HaUeHUs] QYHKLIMU, 3aJaHHOU QOopMyIsIol, Tabnuiei, rpapuKoM MO €€ apryMeHTY; HaXOJAUTh 3HAaYEHUE
apryMeHTa 1o 3HaueHHio (yHKINH, 3aJaHHON TpauKoM WM TaOIHLIeH;

. omnpenensaTh CBOWCTBA (YHKUMM 1O €€ rpaduKy; NPUMEHITh IpapuUecKue TMpeACTaBICHUS IpPU PELICHUU
YPaBHEHUH, CUCTEM, HEPABEHCTB;

. OTHCHIBAaTh CBOMCTBA U3YUYECHHBIX (DYHKIUH, CTPOUTH UX IpaduKu

HCIO0JIb30BATh NPUOOPETEeHHbIEC 3HAHUSA U YMEHUS B IPAKTHYECKOM AeATeJIbHOCTH U NOBCEAHEBHOM KU3HU JIJIS:

. BBITIOJTHEHUSI pacueToB MO ¢opMmyliaM, cocTaBlieHHE (OpMyI, BBIpAKAIOMIMX 3aBUCUMOCTb MEXKIY pealbHbIMU

BEJIMUYMHAMU; HAX0XKJIEHUS HY>KHOU (DOPMYJIBbl B CIPABOYHBIX MaTepHana;



u MOACIIMPOBAHUC IMPAKTHYCCKUX CI/ITyaHI/Iﬁ N HUCCIICOOBAHUS ITOCTPOCHHBIX MOI[CJ'IGﬁ C HCIIOJIB30BAHHUCM allllapaTra

anreOphl;

- OMMHCaHUs 3aBUCHMOCTEH MEXIy (PU3NICCKUMHU BEIMUYNHAMHU COOTBETCTBYIOIIMMHU (DOPMYJIaMH MPHU UCCIICTOBAHUH
HECJIOKHBIX MTPAKTUICCKUX CUTYAINH;

- MHTEPIpPEeTalny TpaduKOB PeaTbHBIX 3aBUCUMOCTEH MEKIY BeJTMUNHAMHU.

JIeMEeHThI JIOTUKH, KOMOUHATOPUKHU, CTATUCTUKHU U TEOPUH BEPOSTHOCTEMH

YMmernb .

- [IpoBOIUTH HECTOXKHBIE JOKA3aTEILCTBA, MOTYYaTh MPOCTEHIIINE CICACTBUS U3 U3BECTHBIX WM PaHEe MOJYyUYEHHBIX
YTBEPKJICHUM, OLIEHUBATh JIOTMYECKYI0 MPABUIBHOCTh PACCYXKICHUM, WCIOJIB30BAaTh MPUMEPHI JJI1 WLIIOCTPALMU U
KOHTPIIPUMEPHI ISl ONIPOBEPIKECHUS YTBEPKICHUIA;

. M3BJIEKaTh UH(POPMAIMIO, TPEACTABICHHYIO B Ta0IMUIaX, HA AUarpaMMax, rpadukax; COCTaBIsATh TaOJUIIbI, CTPOUTH
JarpaMMbl U Tpaduku;

. perniaTh KOMOMHATOPHBIE 3aJ]a4K MyTEM CHUCTEeMAaTHYeCKOro rnepedopa BO3MOXKHBIX BAPUAHTOB M UCIOJIH30BAHUEM
MIPaBUJI YMHOXEHMUS;

. BBIUUCIIITh CPEITHUE 3HAUECHUS PE3YIbTaTOB U3MEPEHHUM;

. HAXOJIUTh YaCTOTY COOBITHSI, UCTIONB3YSl COOCTBEHHBIC HAOIIOACHHS TOTOBBIE CTATUCTUYECKUE JTAHHBIC,

= HAXOJUTh BEPOSITHOCTU CIyYalHBIX COOBITUN B MPOCTEUININX CITydasiX;

HCI0JIb30BATH NIPUOOPETEHHbIC 3HAHUS U YMEHHSI B IPAKTUYECKOM JIeSITeJIbHOCTH U MOBCEIHEBHOM KU3HU JISA:

. BBICTpPaMBaHUA APryMEHTALMU ITPU JOKA3ATEIbCTBE U B IMAJIOTE;

. pacrno3HaBaHUs JOTHUYECKH HEKOPPEKTHBIX PACCYKICHUM;

. 3allUCU MAaTEeMaTUYECKUX YTBEPKIACHUM, T0KA3ATEIbCTB;

. aHaJM3a peaJIbHBIX YUCIIOBBIX JAHHBIX, MPEJICTABICHHBIX B BUJE AUArpamm, rpadukoB, TaOJuIL;

= pelieHus MPaKTUYECKUX 3a/1ad B TMOBCEIHEBHON U MPO(ECCUOHAIBHOM JIEATEIIbHOCTH C UCIOJIB30BaHUEM JEUCTBUIN
C YMCJIaMH, TPOLIEHTOB, AJIUH, TUIOLAeH, 00beMOB, BpEMEHH, CKOPOCTH;

. perieHus yueOHBIX U MPAKTUYECKUX 33714, TPEOYIOMUX CUCTEMATHIECKOTO Tiepebopa BapUaHTOB;

. CpaBHEHHUS IIAHCOB HACTYIUICHUS CIIy4allHBIX COOBITHH, IJIi OIICHKHM BEPOSITHOCTH CIYyYalHOTO COOBITHS B

MPAKTUYCCKUX CUTYyalNAX, COIMOCTABJICHUA MOJICIIN C peaHBHOﬁ CHTyaHHeﬁ;
" IIOHMMAaHUs CTATUCTHYCCKUX YTBep)KI[eHI/II;'I.



Coaep:xanue Kypca ajareopsl /-9 kjiaccoB

Aﬂreﬁpauqecmle BBIPAKCHUSA

BykBeHHbIE BbIpaxeHHs (BBIpAXKEHHUS C IMEepeMEeHHbIMH). UncioBoe 3HaueHHWE OYKBEHHOTO BbIpakeHus. JlomycTHMbIe
3HAYEHUS TEPEMEHHBIX, BXOIAIIUX B anreopandeckue BolpakeHus. [1ocTaHOBKa BBHIpaKEHUI BMECTO MepeMeHHbIX. PaBeHCTBO
OyKBEHHBIX BhIpaskeHUH. T0OXIeCTBO, TOKA3aTENbCTBO TOXKAECTB. [IpeoOpa3oBanne BbIpaKEHHIA.

CBOiiCTBa CTENEHEH ¢ HeNbIM noKasareneM. Muorounenbl. CloxkeHue, BbMUTAHAE, YMHOKEHUE MHOTOWIEHOB. DOpMyJIbl
COKpAIIIEHHOTO YMHOXEHUS: KBaJpaT CyMMBbI KBaJapaT pa3HOCTH, KyO CyMMbI U KyO pazHocTu. DopMyia pa3HOCTH KBaJpaTOB,
dbopMynbl CyMMBI KyOOB M pa3HOCTH KyOoB. PasmoskeHne MHorousieHa Ha MHOXuTenu. KBaapaTHelii TpexwieH. Briienenue
MOJIHOTO KBaJipaTa B KBaJpaTHOM TpexuieHe. Teopema Buera. Pa3noxenue kBagpaTHOTro TpexwieHa Ha JIMHEHHbIE MHOXHUTEIH.
MHorounensl ¢ ogHoi nepeMeHHoi. Crenenb MHOrousaeHa. Kopenb MHOrousieHa.

Anrebpanyeckas n1po0b. Cokparienue apooeit. [eficTBus ¢ anreOpandecKuMu JpoosiMu.

PannonanpHbie BeIpakeHUS U X MpeoOpa3zoBanusi. CBONCTBA KBaIpATHBIX KOPHEH U UX MPUMEHEHNE B BHIYUTAHUSIX.

YpaBHeHMs U HEPABEHCTBA

VYpaBuenue ¢ onHoi nepemennoi. Kopens ypaBuenus. JIuneitnoe ypaBuenue. KBagpatHoe ypaBHeHue, popMyia KOpHEi
KBaJIpaTHOTO YpaBHEHMs. PelieHue panvoHanbHbIX ypaBHEHUU. [IpuMepbl pelieHus ypaBHEHUN BBICIIUX CTEIEHEN: METOJIbI
3aMEHbI IEPEMEHHOM, PA3JI0KEHUE HA MHOKUTEIIN.

VYpaBHeHuEe ¢ AByMs NMEPEMEHHBIMH; penieHrne cucteMbl. CucremMa JBYX JIMHEWHBIX YPABHEHUM C JBYMsI NEPEMEHHBIMU;
pelieHre MOACTAHOBKOM M anreOpanyecKuM CIOKEHUEM. YPpaBHEHHE C HECKOJbKMMHU NepeMEeHHbIMU. [Ipumepsl perieHus
HEJIMHENHBIX cucTeM. [Ipumepsl pereHrst ypaBHEHUH B LIEJbIX YUCIIAX.

HepasenctBo ¢ ogHoM nepemenHon. Pemienne HepaBeHcTBa. JIMHENHbIE HEPABEHCTBA C OAHOW MIEPEMEHHON U UX CUCTEMBI.
KBagpatubie HepaBeHCcTBa. [Ipumeps! pelienust IpoOHO-pallMOHATBHBIX HEPABEHCTB.

YucrioBble HEPaBEHCTBA U UX CBOMCTBA. Jl0Ka3aTeIbCTBO YMCIOBBIX U alre0OpandyecKux HEpaBeHCTB.

[lepexona oT coBecHOU (POPMYITUPOBKUA COOTHOIICHUN MEXKy BETUYMHAMHU K aireOpandeckoil. Perenre TeKCTOBBIX 3a1a4
anredpanvyeckuM crocoOoM.

YucioBble MOCJIE€I0BATEILHOCTH



[Tonsitue mocnenoBaTenbHOCTU. ApudMeTHueckass W TeoMeTpuueckas mnporpeccuu. @Dopmynbl oOIIero uieHa
apu(pMETUYECKON U TeOMETPUUECKOU MPOrpPecCHil, CyMMBI MEPBBIX HECKOJBKUX UYJICHOB apu(PMETHUECKOM U Te€OMETPUUYECKOMN
IIPOrPECCUN.

CIoKHbIE IPOLICHTBHI.

YucioBble PyHKIUH

[Tonsitue dynkuuu. O6IacTh onpeieneHus ¢bynkuun. CriocoOsl 3amanus ¢yHkuuu. ['padux dyHkmu, Bo3pacranue u
yObIBaHME (DyHKIMH, HAMOONIbIICE ¥ HANMCHBIIEE 3HAYCHNUS (DYHKIMH, HYIH QYHKIIH, IPOMEXYTKH 3HAKOTIOCTOSHCTBA. UTeHNe
rpa@uKoB QyHKIIMA.

@OyHKIMH, ONUCHIBAIOIIKE MPSAMYIO U O0OpaTHYIO MPONOPLHUOHAIBHYIO 3aBUCUMOCTH, UX rpaduku. JInneliHas QyHkuus, ee
rpaduk, reomeTpudeckuii cMmbici kKoddduuuentoB. ['unepobona. Kpaaparuunas gynkuus, ee rpaduk, napadona. KoopauHaTel
BEpUIMHBI TTapaldouibl, och cuMMeTpur. CTeneHHble (PYHKIMU ¢ HaTypajdbHBIM MOKa3zateseM, ux rpaduku. ['paduxu QyHxuumii:
KOPEHb KBaJIpaTHBIN, KOPEHb KyOn4YecKuid, MoayJb. Mcnonp3oBanue rpapukoB QyHKIUHN JJIs PEIICHHS] YPABHEHUN U CUCTEM.

[Tpumepsl rpaduueckrx 3aBUCUMOCTEN, OTpaXKaIOIUX pealbHbIE MPOLECCHl: KojiebaHue, MOKAa3aTENbHbIN POCT; YUCIOBbIE
(yHKLMH, OMUCHIBAIOUIUE 3TH MPOLIECCHI.

[TapannenbHsbIid nepeHoc rpaduka BAOJIb OCE KOOPAUHAT U CHMMETPHUSI OTHOCUTEIILHO OCEH.

Koopaunarsi

N3o00paxkeHue yuces TOYKaMH KOOPJIUHATHON NpsiMoid. ['eoMeTpruecKuili CMbICT MOy yucia. YucaoBble MPOMEXYTKH:
MHTEPBAJL, OTPE30K, 1y4d. DopMyiia pacCTOSTHUAS MEXKy TOUYKaAMU KOOPAUHATHOU IPSIMOM.

JlekapToBBl KOOpPAMHATHI HA IUIOCKOCTH; KOOpAMHATHI TOYKH. KoopauHaTel cepenunbl orpe3ka. dopMyrna pacCTOSHUS
MEXIy JBYMsI TOUYKaMHU IUIOCKOCTH. Y paBHEHHE MPAMOM, YriaoBOH KOA(p(GUUIUEHT NpsMOM, YCIOBHUE MAPAJICIbHOCTH MPSIMbIX.
VYpaBHeHUE OKPY>KHOCTH C IICHTPOM B Havasie KOOPJIMHAT U B JTFO00M 3aJaHHON TOYKE.

['padmyeckas uHTEpHIpeTalvsl ypaBHEHUHN C IBYMS MEPEMEHHBIMU U UX CHUCTEM, HEPABEHCTB C JABYMs NEPEMEHHBIMU U UX
CUCTEM.

DJIeMEHTHI JJOTHKH

Omnpenenenue. AKCMoMbI U TeopeMbl. JlokazaTenscTBO. Jloka3zaTeabCcTBO OT MPOTUBHOTO. Teopema, oOpaTHas naHHOM. He-
00X0/IMMOE€ U I0OCTaTOYHOE YCIOBUA. YTIOTpeOIeHHE IOTUYECKUX CBSI30K €CIH..., TO ..., TOT/Ia U TOJIBKO TOT/Ia.
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¢ OTHOM NMepeMeHHOH
Brenenue B asreopy Pacnio3HaBaTh YMCIOBBIC BBIPAKEHUS U BBIPAKEHUS C IEPEMEHHBIMU,
2 | Jluneitnoe ypasHenue ¢ JIMHEWHbIEC ypaBHEHUS. | [pUBOAUTE IpUMEPHI BEIPAXKEHUM C IEPEMEHHBIMH,
OJIHOI TIePEMEHHOI JIMHEWHBIX ypaBHEHUN. COCTaBISATh BBIPAKEHHUE C [EPEMEHHBIMA 110
YCJIOBUIO 3a71a4H. BBIMOTHATE IpeoOpa3oBaHus BEIPAKEHUI: IPUBOIUTH
3 | Pemenue 3anau ¢ 5 6 | nogoGHsIe craraemsie, pacKkpbIBaTh CKOOKH. HaxoMuTh 3HaUCHHUE BBIPAKEHUS
TIOMOIIRIO yPaBHCHUH C TIEpEMEHHBIMH TIPH 3aJIaHHBIX 3HAYCHHSIX TIepeMeHHbIX. Kinaccudummponarts
[ToBTOpEHUE 1 1 | anrebpanyeckue BoipakeHUs1. OMUCHIBATH IIEJIbIE BEIPAKCHMUS.
W CHCTEMATU3ALINS DopMynuMpOoOBaTh ONPEAECIEHNE JIMHENHOTO YpaBHEHUs. PemaTe nmuHenHoe
y4eGHOro MaTeprana ypaBHEHHE B 00111eM Bujie. IHTeprpeTHpoBaTh ypaBHEHHE KaK
MaTeMaTUYECKYI0 MOJIeNIb pealibHON cutyannu. OMUChIBATh CXEMY PeIIeHUS
KonTtponbshas padora Ne 1 1 PIECY p N Y yPp
1 TEKCTOBOM 3aJ1auu, MPUMEHSATH €€ JUIsl PEIICHUS 3a/1a4
I'naBa 2
52 68
Leabie BbIpaKeHUs
4 | ToxxaecTBEHHO paBHBIE 2 2 | ®opmMyJIHpPOBATH:
BbIpaxkeHus. ToxaecTBa OTIPENIEIICHNS: TOXKIECTBEHHO PaBHBIX BBIPAKEHUH, TOKIECTBA, CTENIEHHU C
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S & | Coxepxanue yueonoro | Koanyecrso XapaKTepucTHKA OCHOBHBIX BHIOB JIESITEJILHOCTH Y4eHHKA
E S MarTepuaJja 4yacoB (Ha ypoBHe Yy4eOHBbIX JIeiicTBHIi)
=
I I
5 | Cremenb ¢ HaTypadbHbIM | 3 |+ 3 | HATypaJbHBIM ITOKA3aTEIIEM, OAHOYWICHA, CTAHAAPTHOIO BUIa OJHOYIICHA,
HIOKa3aTesieM k03 duIrieHTa 0OTHOWICHA, CTEIICHN OJHOYWICHA, MHOTOYJICHA, CTCIICHH
6 CBoOIiCTBa CTEICHHU C 3 4 | MHOTOUICHA,
HATYPATHHBIM CBOMCTBA: CTEIICHH C HATYPAIbHBIM ITOKA3aTEeIIEM, 3HaKa CTCIICHH;
OKA3aTEICM IpaBHja: J0Ka3aTeIbCTBA TOKAECTB, YMHOKCHHSI OJHOYIEHA HA MHOTOYJIEH,
YMHOKEHHUSI MHOTOYJICHOB.
OmHouseHsp! 2 Jloka3bpIBaTh CBOMCTBA CTEIICHU C HATYPAJIBHBIM ITOKa3aTeeM. 3anichiBaTh U
MHOTOWICHBI JI0Ka3bIBaTh (POPMYJIBI: MPOU3BEICHHS CYMMBI i PA3HOCTH JIBYX BBIPKCHHIA,
CloskeHie 1 BEHTaII 3 Pa3HOCTH KBAJIPaTOB JIBYX PBIpﬂ)KeHHI/I% KBaJ[paTa CyMMBbI Ig KBaj[paTta
MHOLOLICHOR E:f;a(;((:;gﬂn;yx BBIPKEHU, CyMMbI KyOOB M pa3HOCTH KyOOB JBYX
KontposnbHas pabora Ne 1 1 | Bouncaars 3HaYeHue BRIPAKEHUH ¢ epeMeHHBIMU. [[pUMEHATE CBOMCTBA
2 CTETIeHH sl TPeoOpa3oBaHus BhIpaKEHUH. BBIOIHITH YMHOKEHHUE
10 | VMHOXeHHE OXHOWICHA 4 5 | ONHOYIEHOB M BO3BEJICHUE OJIHOUIEHA B CTeNeHb. [IpUBOIMTE OIHOMIEH K
HA MHOTOUJICH CTaHIApTHOMY BHY. 3allMCHIBATH MHOTOYIEH B CTAHAPTHOM BHUJIE,
OIpEeIeIIATh CTeNEeHh MHOTOWICHA. [1peoOpa3oBbIBATh TPOU3BEICHHE
11| Ymuoxenne 4 O | ojHOWIEHa M MHOTOUIEHA; CyMMbI, a3HOCTH, IPOM3BENEHUS ABYX
MHOTO'JICHA Ha MHOTOYICHOB B MHOTOUICH. BBINOIHATE Pa3noKeHHe MHOTOYJIEHA Ha
MHOTOWICH MHO>KHATENTN CII0COOOM BBIHECEHHUS 0OIIET0 MHOKUTENS 32 CKOOKH, crtocoboM
12 | PaznoxxeHue 3 4 | rpynmupoBKH, 10 GOpMYyIaM COKPAIIEHHOTO YMHOKEHHS U C TPUMEHEHUEM
MHOTOYJICHOB Ha HECKOJIBKUX CII0c000B. Mcronp30BaTh yKa3aHHbIE MPEOOPa30BaHUS B
MHOXUTEIU. BeiHeceHne IIPOLIECCE PEUICHUS YPAaBHEHUH, JOKA3aTENIbCTBA YTBEPKACHUM, PEILICHUS
00I1Ier0 MHOXKHTEJIS 32 TEKCTOBBIX 3a7a4




Howmep
naparpada

Conep:xanue yueOHOTO
MaTepuaJia

KoandecTBo
JacoB

XapaKkTepuCcTHKA OCHOBHbBIX BU/J0B JAeATEIbHOCTH YYCHUKA
(Ha ypoBHe y4eOHBIX J1eiicTBHI)

CKOOKH

13

Paznoxxenue
MHOT'OWIECHOB Ha
MHOKUTEIIN. MeTox
TPYIITUPOBKH

KoHnTtponbsHas padora Ne
3

14

[IpousBeneHne pa3HOCTH
U CyMMBI JBYX
BBIPAKEHUN

15

PasHocTh kBagpaToB
JBYX BBIpaXXKEHUU

16

KBazpaT cymmbl
Y KBaJIpaT pasHOCTH
JBYX BBIPAXKCHUU

17

[IpeoOpazoBanue
MHOTOWJIEHA B KBaJIpaT
CYMMBI WJIM Pa3HOCTH
JIBYX BBIPAXKECHUMN

KonTtponbsHas pabota Ne
4
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S 2 | Conepxanne yueonoro | Kommyecrso XapakTepucTHKA OCHOBHBIX BUJ0B JeSITeJIbHOCTH Y4eHHKA
E S Marepuaja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
]
=
I I
18 | CymmMma u pa3HOCTB 2 |+ 3
KyOOB JIBYX BBIPaXCHHI
19 | [Ipumenenue pa3nuuHeix | 4 3)
CIIOoCcO0OB Pa3I0KECHUS
MHOTOWIECHA Ha
MHOKHUTEINN
[ToBTOpEHUE 2 2
Y CUCTEMaTHU3ALIMS
y4eOHOro MaTepuaa
KonTtpomnrHas pabota Ne 1 1
3)
I'imaBa 3 12 18
DyHKUNH
20 | Cs3u Mexay 2 4 | [IpuBoAUTH MpUMEPHI 3aBUCUMOCTEN MEXIy BelIMunHaMu. PaznnyaTe cpenu
BennurHaMu. OyHKIMA 3aBUCUMOCTEHN (PyHKIIMOHAIbHBIE 3aBUCUMOCTH.
21 | Crioco6st sananns 2 4 | OmHCBIBaTH MOHSTHUSA: 3aBUCUMOIT M HE3aBHCHMOM MEPEMEHHBIX, QYHKIIHH,
byHKIIH aprymeHnTa (GyHKIHUH; criocoObl 3a1anus GyHkiuu. @opmMynupoBarh
ompeneneHus: 00JacTH onpeaesieHns PyHKITUU, 001acTH 3HAYCHHUN (PYHKITUH,
22 | I'paduk dyHKIHH rpaduka QyHKIMH, TMHEHHON QYHKINU, TPSIMON MPONOPIIMOHATBHOCTH.
23 | Jluneiinas GpyHKuus, eé 4 Boruncnsate 3HaueHne pyHKINUY 1O 3alaHHOMY 3HaYEHHUIO apryMEHTa.
rpaduKK CBOICTBA Cocransath Tabnuibl 3HadeHnd GyHkmun. CTpouTs rpaduk GyHKINH,
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2 & | Copepxxkanne yueoHoro | KosmuectBo XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITE€JIbHOCTH YUYeHHUKA
- . .
E S MaTepuaJia 4acoB (Ha ypoBHe YyueOHBIX JIeiicTBHI)
®
=
I 1
[ToBTOpEHUE 1 1 | 3amanHoit TabnuuHo. 1o rpaduky dhyHKIMU, ABISIONIEHCS MOJIETBIO
Y CUCTEMAaTHU3ALMS peanabHOro MpPoUECcca, ONPEALNIATh XapaKTePUCTUKU 3TOro npouecca. CTpouTthb
y4eOHOro MaTepuaa rpauk TMHEHHOW PYHKIMU U NPSIMOU MPONOPIUOHAIBHOCTH. ONIUCHIBAThH
KoHnTtponbshas padota Ne 1 1 | cBOHCTBA STHX (yHIIHH
6
I'nasa 4
CucreMbl JIMHEHHBIX
. 20 25
YPaBHEHHIi ¢ IBYMS
nepeMeHHbIMHU
24 | YpaBHEHHS C IByMS 3 3
IePEeMEHHBIMU [TpuBOAMTE MPUMEPHI: YPAaBHEHHUS C IBYMS TIEPEMEHHBIMH; JIMHCHHOTO
25 | Juneitsoe ypasrenue c 3 4 | YpaBHEHHS C BYMs ICPEMCHHBIMI; CHCTEMBI JBYX JIMHCHHBIX YPAaBHCHHH
JBYMS! TTCPEMEHHBIMH 1 C AIBYMs NIEPEMEHHBIMHU; PETIbHBIX POLIECCOB, U1 KOTOPBIX YPABHEHHE C
ero rpacuk JIBYMSI TIEPEMEHHBIMH WJIA CUCTEMa YPaBHEHUH C IBYMsI IEPEMEHHBIMU
SIBJISIFOTCSI MATEMAaTUYECKUMHU MOJICTISIMU.
26 | Cucrembl ypaBHEHHII ¢ 3 4 | Onpenensite, ABISETCS JIM MApa 9UCEI PELICHHEM JAHHOTO YPABHEHHUS C
ABYMS IICPEMCHHBIMH. JIBYMsI IEPEMEHHBIMU.
['paduyeckuii meTon DOpMYIHPOBATD:
PCIICHUA CHCTCMBI IBYX ONpPENICIICHUS: PEIICHUSI YPABHEHHUS C IBYMS IEPEMEHHBIMU; YTO 3HAYUT
JUHCHHBIX YPABHCHUH C pelIuTh YpaBHEHHE C IBYMS TIEPEMEHHBIMU; TpaduKa YpaBHEHUS C JIBYMsSI
ABYMsI IICPCMCHHBIMU IepEeMEHHBIMH; TIHHCHHOTO YPaBHEHHUS C IBYMs IICPEMEHHBIMH; PEIICHHUS
27 | Pemenue cuctem 2 3 | cucTeMbl ypaBHEHUH C ABYMs IEPEMEHHBIMU;
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S & | Coxaepixanne yyedoHoro | Komyecrso XapakTepucTHKA OCHOBHBIX BUJ0B JeSITeJIbHOCTH Y4eHHKA
c (v (]
= § MaTepuaJia 4acoB (Ha ypoBHe yueOHBbIX JAelicTBHIA)
=
I 1
JIMHEWHBIX YPaBHEHUN * CBOWCTBA YPABHEHUH C IBYMsI IEPEMEHHBIMH.
METOJIOM TOICTAaHOBKHU OnuceiBaTh: CBOMCTBA rpaduKa JIMHEHHOTO YPABHEHUS B 3aBUCIMOCTH OT
28 | Pemrenme crctem 3 4 |3HAYCHHH E(OB(l)(l)I/ILII/IeHTOB, rpauuecKuil METOJ] PEIICHUS CUCTEMBI ABYX
JIMHEHHBIX ypABHEHMA YPABHEHHH € IBYMS IEPEMCHHBIMHU, METOJ TO/ICTAHOBKH 1 METON CIIOKEHHUA
METOJIOM CIOMKEHUS AlS PEIICHNS CHCTEMBI IBYX JIMHEHHBIX YPABHEHMUIT C ABYMS NEPEMEHHBIMH.
Ctpouts rpadvk TUHEHHOTO ypaBHEHUS C IByMs IEpeMEHHBIMH. PemaTs
29 | Pemenue 3azay 4 5 | cucTeMbl ABYX JMHEHHBIX yPABHEHMUIA ¢ ABYMSI IEPEMCHHBIMI.
IIOMOIIBIO CUCTEM Perrate TEKCTOBBIC 3a71auu, B KOTOPBIX CUCTEMA JABYX JHHEHHBIX YPaBHEHUH C
JMHCHHBIX YPABHCHUH JIBYMsI ICPEMEHHBIMH SIBJISICTCS MATEMAaTHYECKON MOJIEIIBIO PEabHOTO
T[ToBTOpEHUE 1 1 | mpouecca, U HHTEPIPETUPOBATh PE3yIbTaT PEIICHUS CUCTEMbI
U CHCTeMaTH3alus
y4eOHOro MaTepuaa
KonTtponbsHas padota Ne 1 1
7
IToBTOpPEHME U
CHCTEeMATH3alUA Y4eOHOT 0 6 12
MaTepuaJa
VYrpaxHeHus 111 NOBTOPEHUS 5 11
Kypca 7 Knacca
Ntorosas koHTpoJbHaAs paboTa 1 1




IIpumepHoe TemaTHUYeCKOE IJIAHMPOBaHUe. AJiredpa. 8 kiace
(I BapuanT. 3 yaca B Hezenmo, Bcero 102 yaca,
II BapuanT. 4 yaca B HezieIt0, Bcero 136 4acon)
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S 2 | Conep:xanue ydeonoro | Konmyecrso XapakTepuCTHKA OCHOBHBIX BU/J0OB JeSITeIbHOCTH YUCHUKA
E S MarepuaJja 4acoB (Ha ypoBHe y4eOHBIX JeiicTBHI)
=
I 1
I'nasa 1 44 55
PaunonajbHble BbIpa:KeHUsI
1 | PaunonanbHbIe 1pOOH Pacnio3naBaTh 11e1bI€ pallMOHAIBHBIC BRIPAXKEHUS, IPOOHBIC pAlIMOHAIHHBIC
2 | OcHOBHOE CBOICTRBO BBIPAKEHUS, IPUBOJIUTh MPUMEPHI TAKUX BBIPAKCHUH.
paluMoHaNbHON Jpodu DopMyIHpOBaTS: .
OTIPENICNICHUS: PAIMOHATIBLHOTO BBIPAXKEHUSI, IOMTYCTUMBIX 3HAUCHUM
3 | Cnoxenue u BHIYHTAHHE 3 4 | nepeMeHHOM, TOXIECTBEHHO PABHBIX BBIPAKCHHI, TOKLCCTBA,
paLHOHaNBHBIX Ipo0eii ¢ PaBHOCHUJIBHBIX YPABHEHHM, PALIMOHAJIBHOIO YPABHEHUSI, CTEIIEHU C HYJIEBBIM
OANHAKOBBIMU IOKa3aTesieM, CTEIICHH C IICJIBIM OTPULIATEILHBIM MIOKa3aTesIeM,
SHAMCHATCITIAMHU CTaHJIaPTHOTO BUJA YKCIIa, 00paTHON MPOTOPITMOHATLHOCTH;
4 CoKeHHUe 1 BBIUMTAHUE 6 7 CBOMCTBA: OCHOBHOE CBOMCTBO PAIIMOHAIBHOM JIPOOH, CBOMCTBA CTETICHU C
paoOHANbHBIX Apo0ei LEeJIBbIM [TOKa3aTesieM, ypaBHEHUH, PYHKIUN Y = K ;
C pa3HbIMU n
3HAMEHATETSIMU IpaBuUJIa: CIOKCHUS, BRBIUUTAHUS, YMHOKCHUSI, IETICHUS IP00Oeii, BO3BEACHUS
JpoOU B CTENEHB; YCIOBHE PAaBEHCTBA JPOOHU HYIIIO.
Kontponbras pabora Ne 1 1 JIoka3pIBaTh CBOMCTBA CTEIIEHU C LIEJIBIM ITOKA3aTEIIEM.
1 OnuceiBaTh Tpa@UUYECKUl METO PEIlIeHUs] YPaBHEHUM C OJHOM MEPEeMEHHOM.
S5 | YMHOXEHHE U JIeJIeHUE 4 5 | [IpumMeHsATh OCHOBHOE CBOMCTBO PAIlMOHAILHON APOOU JIJisi COKpAIICHHUS
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S 2 Conep:xkanue yueoHoro | Koanuecrso XapakTepuCTUKA OCHOBHBIX BU/I0OB J1eSITeJIbHOCTH YUEeHUKA
E S Marepuaja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
]
=
I 1
palMOHANIBHBIX APOOEH. 2 1 nipeodpazoBanus apoodeit. [IpuBoauTh 1podu kK HOBOMY (001IEMY)
Bo3sgenenue 3HaMeHarenno. Haxonuts cymmy, pa3HOCTh, IPOU3BEICHUE U YaCTHOE
palMoHaIbHON IpoOu B npoOeii. BRIMOMHATE TOXKIECTBEHHBIE TPe0oOpa30oBaHus palluOHATIBHBIX
CTEIICHb BBIPAKEHU.

6 | ToIECTBEHHbIE 7 10 |Peuwars yPABHEHHS C IEPEMEHHON B 3HAMEHATEle JpoOu.
HPE0OpA30OBAHS [IpuMeHsTh CBOMCTBA CTENEHHU C LIEJIBIM MMOKAa3aTeNIeM JJisl MPeoOpa3oBaHUs
palMOHAIBHBIX BRIPKCHIN.

BBIpAKEHHUT 3anuceIBaTh YKCIa B CTAHAAPTHOM BUJIE.
k
Brinonuats noctpoeHue u urenue rpaduka QyHKIuu y = —
KoHnTtponbsHas padota Ne 1 1 p paduxa dymiumm y n
2

[/ | PaBHOCUITbHBIE 3 4
ypaBHEHUS.
PanmonannsHbie
ypaBHEHHUS

8 CreneHsb ¢ 1EIBIM 4 5
OTPULIATEBHBIM
noKa3aresieM

9 | CgoiicTBa cTenieHH 5 6
C LIEJIbIM MOKa3aTeIeM

k ..
10 OyHKIUA y=—U €€ 4 4
X
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S 2 Conep:xkanue yueoHoro | Koanuecrso XapakTepuCTUKA OCHOBHBIX BU/I0OB J1eSITeJIbHOCTH YUEeHUKA
E S Marepuaja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
®
=
I 1
rpaduk 2
KontponbsHas padota Ne 1 1
3
I'naBa 2
KBanpaTHbie KOpHH. 25 30
JledcTBUTEIbHBIE YHUCJIA
11 | dynkuus y = x2u eé 3 3 OnuceIBaTh: MOHITHE MHOKECTBA, DJIEMEHTA MHOKECTBA, CITOCOOBI 3aIaHHSs
rpadux MHOECTB; MHOKECTBO HATypaJIbHBIX YUCEJ, MHOKECTBO IEJIbIX YHCET,
12 | Keagpatusie xopHm. 3 4 | MHOXKECTBO PallMOHATIBHBIX YHCEII, MHOXCCTBO ACHCTBUTEIIBHBIX YUCCI H
N — CBSI3U MEXKJ1y STUMU YHCIIOBBIMU MHOKECTBaAMU; CBSI3b MEXKIY
KBA/IPATHBIH KOPCHD OCCKOHEUHBIMHU JICCITUYHBIMU APOOSMU U PAllUOHATILHBIMU,
UppaIliOHATBHBIMU YUCIaMHU.
13 | MuoxectBo 1 ero 2 2 | Pacno3HaBath palHOHAIbHBIC 1 HPPALMOHAIBHbIC YHCIA. [IPHBOAUTE
SNICMCHTEI IPUMEPBI PAIIMOHAIBHBIX YHCENT U HPPAIIMOHAIBHBIX YHCEIL.
14 | TToAMHOKECTRO. 2 2 3anuchIBaTh C MOMOIIBIO (hOPMYJT CBOMCTBA ACUCTBUM C IEHCTBUTEIILHBIMU
Onepaiuu Haj qACIaMH.
MHO>KECTBAMU DopMyIHpOBaTH!
oTpeIeIeHUS: KBaJIPATHOTO KOPHS U3 YKCIa, apuMETHIECKOTO KBAJIPATHOTO
15 | YucioBbie MHOXKECTBA
KOPHS U3 YKCJIa, PABHBIX MHOXECTB, IOJIMHOKECTBA, IEPECCUCHUS
16 | CBoiicTBa 4 MHOKECTB, 00bEAUHEHUS MHOYKECTB;
apu(hMETHIECKOTO cBOMcTBa: QYHKIMH Y = X2, apH()METUUECKOTO KBAIPATHOrO KOPHS, (QYHKIHH
KBaJIPaTHOTO KOPHS
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S 2 Conep:xanue yueoOHoro | Konuvecrso XapaKTepuCTHKA OCHOBHBIX BH/IOB AeSITEJIbHOCTH YYCHUKA
E S Marepuaja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
<
=
I 1
17 | ToxaecTBEHHBIC 5 K 7 y=+X.
npeoOpa3oBaHus Jloka3bIBaTh CBOMCTBA apU(PMETHUECKOTO KBAIPATHOTO KOPHS.
BbIpAKCHHH, CtpouTh rpaduku QyHKIMHA y = X°1 y=+/X.
COZIEpKAIUX
[IpuMeHsTh NOHATHE apUPMETHUECKOTO KBaIPATHOT'O KOPHS JUIsI
KBa/IpaTHbIE KOPHU % .
BBIYKCIICHNS 3HAUECHUI BBIPAXKEHUMN.
VYrpowmats BeipaxkeHus. Pemars ypaBHeHus. CpaBHUBATh 3HAYECHUS
18 | dynkums y= Jxu ed 3 3 | BeIpaKeHUH. BhIMOIHATE TpeoOpa3oBaHue BRIPAKEHUH ¢ IPUMEHECHHEM
rpadux BBIHECEHUSI MHOXKUTEIIS U3-T10]] 3HaKa KOPHsI, BHECEHUE MHOKUTENS N0 3HAK
KOpHS. BBINOTHATE 0CBOOOXICHNE OT UPPALMOHATILHOCTH B 3HAMEHATEIE
KonTtpomnrHas pabota Ne 1 1 M
4 Ipo0u, aHAJIU3 COOTHOLLIEHUH MEXIY YUCIOBBIMA MHOKECTBAMU U UX
AJIEMEHTAMH
I'imaBa 3
26 36
KBaagpatHbie ypaBHeHUs1
19 | KBagparHble ypaBHEHHUS. 3 4 | Pacnio3HaBaTh ¥ MPUBOJUTH MIPUMEPHI KBAJAPATHBIX YPABHEHUHN PA3IMUHbIX
Perenne HenoJHbIX BUJIOB (TIOJTHBIX, HEMOJIHBIX, TPUBEAEHHBIX ), KBAJIPATHBIX TPEXUIJICHOB.
KBaJIPAaTHBIX YpaBHEHUHN OnuckIBaTh B 00111€M BHJI€ PEIICHUE HETIOIHBIX KBaIPATHBIX YpaBHEHUM.
20 | ®opmyna KopHEH 4 5 | Popmynposats: .
KBAJ[PATHOTO YPABHEHHS OTIPEENEHNSA: yPABHEHNS MEPBOH CTENEHH, KBA/PATHOrO yPaBHEHHS,;
KBaIPAaTHOTO TPEXWICHA, TUCKPUMUHAHTA KBAJAPATHOTO YPAaBHEHUS
21 | Teopema Buera 3 5 |u KBaJPaTHOTO TPEXUJIEHA, KOPHS KBAJIPATHOIO TPEXWICHA; OMKBAAPATHOTO
KonTtponbshas padota Ne YPaBHCHUS;
5 CBOMCTBa KBaJJPAaTHOI'O TPEXUJICHA,




Conep:xanue yueOHOro
MaTepuaJia

Howmep
naparpada

KoauuecTBo
YacoB

XapaKkTepuCcTHKAa OCHOBHbBIX BU/J0B JAeATEIbHOCTH YYCHUKA
(Ha ypoBHe y4eOHBIX J1eiicTBHI)

22 | KBagpaTHbIid TpEXUIICH

23 | Pemenue ypaBHEHUI,
KOTOPBIE CBOJATCS K

Teopemy Bueta u oOpaTHyto eif Teopemy.

3anuchIBaTh U JI0Ka3bIBaTh POPMYITy KOPHEH KBaJIPaTHOTO YpaBHEHUS.
UccnenoBars KOMMYECTBO KOPHEN KBAIPATHOTO YPABHEHHUSI B 3aBUCUMOCTH
OT 3HaKa ero JMCKpUMHUHAHTA.

KBaJpaTHBIM
yPABHEHHAM Jloka3bIBaTh TEOPeMBL: Buera (npsimyto u 06paTHy}0), O PasOKEHHH
KBaJ[paTHOTO TPEXUIICHA HA MHOXKHUTENH, O CBOMCTBE KBaAPATHOTO TPEXUJICHA
24 | PaunoHasbHbIC 6 8 |¢ OTPHUIIATEIBHBIM JTUCKPUMHHAHTOM.
YPaBHCHHA KaK OnuceiBaTh HAa IPUMEPAX METOJ 3aMEHbI IEPEMEHHOM 1JI pELICHUS
MaTeMaTHYECKHE MOJICIH ypaBHEHHIA.
pCaIbHBIX CHTYALHH Haxonute KOpHM KBaJgpaTHBIX YPABHEHUH Pa3IUYHbIX BUIOB. [IpuMeHsaTH
KoHTponbHas padora Ne 1 1 | Teopemy Buera u o6paTHyto eii TeopeMy. BBIONTHATE pa3ioxkeHne
6 KBaJpaTHOTO TPEXUJIE€HAa Ha MHOKUTENIU. HaxoauTh KOpHU ypaBHEHUH,
KOTOPBIE CBOASATCS K KBaipaTHbIM. COCTaBJIATh KBAJIPATHBIE YPABHEHUS U
ypaBHEHMSI, CBOASIIUECS K KBaJAPATHBIM, SBJISIOIMIUECS MaTEeMaTHICCKUMHU
MOJIEJISIMU PEaTbHBIX CUTYaIi
IToBTOpEHME
U CHCTEeMATHU3AIUA 10 19
yueOHOro marepuaJia
YrpaxxHeHus AJ1s1 HOBTOPEHUS 9 18
Kypca 8 kiacca
KonTtponwsnas pabota Ne 7 1 1




IIpumepHoe TemaTHYeCKOE IJIAHMPOBaHUe. AJiredpa. 9 kiace
(I BapuanT. 3 yaca B Hezenmo, Bcero 102 yacos;
II BapuanT. 4 yaca B Heziet0, Bcero 136 4acon)
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S 2| Conepxanue yueonoro | Kosmyecrso XapakTepuCTHKA OCHOBHBIX BH/IOB JeSITEJIbHOCTH YYeHHUKA
E S MarepHaJa 4acoB (Ha ypoBHe y4eOHBIX JeiicTBHI)
®
=
I I
I'masa 1
20 25
HepasencrBa
YucrioBble HEPaBEHCTBA Pacno3naBaTh 1 IPUBOJIUTH MTPUMEPHI YUCIOBBIX HEPABEHCTB, HEPABEHCTB C

2 | OcHOBHEIE CBOMCTRA NEepEMEHHBIMU, IMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM, TBOMHBIX

YHUCJIOBBIX HEPABEHCTB HCPaBCHCTE.
DopMyIIMPOBATH:

3 CroxeHne 1 yMHOKEHHE 3 3 ONPEAEIICHUS: CPABHEHHUS ABYX YUCEI, PELICHHS HEPABEHCTBA C OJHOU
IHCJIOBBIX HEPABCHCTB. IIEPEMEHHON, PABHOCUJIBHBIX HEPABEHCTB, PEIICHUSI CUCTEMbI HEPABEHCTB C
OrneHrBaHNe 3HAYCHHS OJTHOM TIEPEMEHHOM, 001aCTH ONPEICICHISI BRIPAXKCHHUS
BRIDAKCHUA CBOWCTBA YMCIIOBBIX HEPABEHCTB, CIIOKEHHS 1 YMHOKEHHS YUCIIOBBIX

4 HepaBeHncTsa ¢ ogHOM 1 2 | HCpaBCHCTB
TIepeMeHHOI Jloka3bIBaTh: CBOMCTBA YHCIOBBIX HEPABEHCTB, TEOPEMBI O CIOKEHUH U

YMHO>KEHHH YMCIJIOBBIX HEPABEHCTB.
5 | Pemienue HepaBeHCTB € 5 6 .
OHOH TIehEMEHHON PemaTe nuHeiHbIe HEpaBEHCTBA. 3alKUChIBATh PELICHUSI HEPABEHCTB U UX
HOW MMepEeMEHHOM.
! p CUCTEM B BUJIE YUCIIOBBIX MPOMEXYTKOB, 00bEIMHEHUSI, IEPECCUCHUS
UucnoBbie TPOMEKYTKH .
YUCJIOBBIX MPOMEXKYTKOB. Pemiars cucreMy HEpaBEHCTB € OJIHOM

6 | Cucrembl TMHEHHBIX S 6 | nepemennoii. OnieHnBaTh 3HaYeHKE BhIpaXkeHus. M300paxkars Ha

HEPaBEHCTB C OJIHOM




®
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S & | Coxnepxanue yde6Horo | Kommdecrso XapakTepuCTHKA OCHOBHBIX BH/I0OB 1eSITE€JIbHOCTH YUYeHHUKA
E S MaTepuaJia 4yacoB (Ha ypoBHe Yy4eOHBbIX JIeiicTBHIi)
=
I I
IEPEMEHHOM KOOPJIMHATHOM TPSIMOM 3a/TaHHBIC HEPABEHCTBAMHU YU CJIOBBIC TPOMEKYTKH
KontponbsHas padora Ne 1 1
1
I'naBa 2 38 45
KBaaparuynas pyHkuus
7 | IloBTOpenue u 3 4 | OnuceiBath MoHATHE QYHKIIUU KaK MpaBuia, YyCTaHABIUBAOIIETO CBS3b
pacuIMpeHne CBEICHUM O MEXTy DJIEMEHTaMH JIBYX MHOKECTB.
byHKIUN DopMyIUPOBATH:
CroifcTra hyHKIHH ONpeeNeHUs: HyJIs q)yHIfupm; POMEIKYTKOB 3HAKONOCTOAHCTBA (byHKE[I/II/I;
¢byHKIMH, Bo3pacTaroie (yObIBarolel) Ha MHOXKECTBE; KBaIpaTUYHOM
Kak rioctponts rpaux (GyHKLIMH; KBaPaTHOTO HEPABEHCTBA,
bynxumn y = kf(x), ecn CBOWCTBA KBaIpaTHYHON (YHKIINY;
M3BECTCH rpaguk npaBuia NOCTpoeHUs rpaMKoB (PYHKIMI C TOMOIBIO MPeoOpa3oBaHuil BUAa
dyHKIMHK f(x) = f(x)+a;
y =f(x) f(x) = f(x + a); f(x) = kf(x).
10 | Kak mocTpouTh rpaduku 4 4 | Crpouts rpaduku GyHKIUNA ¢ TOMOIIBIO MpeodpazoBanuii Buaa f(x) = f(x) +
byukiuit y = f(x) + b a;
uy = f(x + a), ecan f(x) = f(x + a); f(x) = kf(x).
M3BECTEH TpaduK Crtpouts rpaduk kBagpatuanoi ¢pynkuuu. [1o rpaduky KBagpaTnaHON
Gynkuun y = f(x) (yHKIIMU ONUCHIBATH €€ CBOMCTBA.
OnuceIBaTh CXeMaTUYHOE PACTIONOKEHHUE Mapad0IIbl OTHOCUTEIBHO OCH
11 | KBagpatuunas QyHKIus, 6 7

e€ rpaduk 1 CBOICTBa

a6CHI/ICC B 3aBUCHUMOCTH OT 3HAKaA CTAPUICTO KOG)(I)(I)I/IHI/ICHTa )41
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s 2| Conep:xanue yueonoro | Kommdecrso XapaKTepuCTHKA OCHOBHBIX BH/IOB AeSITEJIbHOCTH YYCHUKA
E S MaTepuaJia 4yacoB (Ha ypoBHe Yy4eOHBbIX JIeiicTBHIi)
=
I I
KoHnTtponbsHas padora Ne 1 1 | IMCKpUMHMHAHTAa COOTBETCTBYIOLIETO KBaJIPATHOTO TPEXUIICHA.
2 PemaTe kBajipaTHbIE HEPABEHCTBA, UCIIOJB3YSl CXEMY PACIIOJIOKEHUS
12 | Pemenne xpanpatabix 6 7 | mapabousr OTHOCHTEJIBHO OCH abcrucc. )
HEPABEHCTB OnuceiBaTh rpaUuecKUil METOJT PEIICHUS CUCTEMBI ABYX YPaBHEHUH C
JBYMS IEPEMEHHBIMH, METO/] TIOJICTAHOBKHU M METOJ] CIIOKEHUS JJI PELICHUS
13 | Cuctemsl ypaBHEHHI C 6 7 | cucremsl JBYX YPABHEHUH C JBYMs IIEPEMEHHBIMU, OJTHO U3 KOTOPBIX HE
ABYM3 TICPCMCHHBIMA SIBIISICTCS TMHEWHBIM.
14 | Pemenwue 3amau 5 7 | PemaTp TEKCTOBBIE 3a7]a41, B KOTOPBIX CUCTEMA JIBYX YPAaBHEHMI C IBYMs
C TOMOILLIO CHCTEM NIEPEMEHHBIMHU SIBJISIETCS MATEMAaTUYECKON MOJIENIBIO PEAIbHOIO MpoLEecca,
ypaBHEHHil BTOPOi Y UHTEPIPETUPOBATH PE3YJIHTAT PELICHHS CUCTEMBI
CTENEHU
KonTtpomnrHas pabota Ne 1 1
3
I'maBa 3
DJIeMEeHTbI NPUKJIATHOMN 20 26
MaTeMATHKH
15 | Marematuueckoe 3 4 | [IpuBOAUTH MPUMEPHI:
MOJICJIUPOBAHUE MaTEeMaTUYECKUX MOJIeNIel pealbHbIX CUTYallUii; MPUKIIAJHBIX 3a/1a4;
16 | Mpouentrere pacuéTs: NPUOIMKEHHBIX BEJIMHH; MCTIOJIB30BAHNS KOMOWHATOPHBIX MPABUJI CYMMBbI
- Y TIPOM3BEJICHUS; CIIydallHbIX COOBITUM, BKJIIOYas JOCTOBEPHBIE U
17 | lpubmmxEnnble HEBO3MO>KHBIE COOBITHS; OIBITOB C PABHOBEPOSTHBIMU UCXOJaMHU;
BBIUHCIICHUS
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s 2| Conep:xanue yueonoro | Kommdecrso XapakTepuCTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH YUEeHUKA
E S MarepHaJia 4acosB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
®
=
I I
18 | OcHoBHBIE TpaBUIIa 3 ¥ 4 | mpeacraBieHUs CTATUCTUYECKUX JAHHBIX B BUJE TAOIUII, TUArpaMM,
KOMOMHATOPUKHU rpaduKoOB; UCMOJIB30BAHUS BEPOSITHOCTHBIX CBOMCTB OKPYXAIOUIUX SBICHHM.
19 | YacroTa u BEpOSATHOCTD 2 2 | Popmymp OBaT%' . .
CIYUaRHOTO COBBITHS onpeeneHus: abCOIOTHON NOTPEIIHOCTH, OTHOCUTENBHON MOTPEUTHOCTH,
JIOCTOBEPHOT'O COOBITHUS, HEBO3MOKHOT'O COOBITHS; KJIACCUYECKOE
20 | Kmaccuueckoe 3 4 | onpenesneHue BEPOSTHOCTH;
ONPEACICHHAC npaBuia: KOMOMHATOPHOE MPABUIIO CYMMBbI, KOMOMHATOPHOE MPABUIIO
BCPOATHOCTH NIPOMU3BECHUS.
21 | HauanbHbIe cBeACHUS 3 4 | OnuceIBaTh ATAIbl PEUICHUS TPUKIATHON 3aa4H.
0 CTATUCTHUKE [TosicHsATh 1 3aMKUCHIBaTh (POPMYITY CIOKHBIX TPOLIEHTOB. [IpoBOIUTE
IIPOLICHTHBIE PACUYETHI C UCIIOIB30BAHUEM CJIOKHBIX IPOLIEHTOB.
Koutponbhas padora Ne 4| 1 1 P P P

Haxonutb TOYHOCTH IPUOIMKEHUS IO TaOIUIE TPUOTMHKEHHBIX 3HAYECHU N
BeNUYMHBIL. Vcrionb30BaTh pa3andHbie (HOPMbI 3aMUCH MPUOTIKEHHOTO
3HAYCHHUS BeMUMHBI. OIICHUBATh TPHOIMKEHHOE 3HAUCHHIE BEIIMYNHEI.
[TpoBOAUTE OMBITHI CO CIYYaNHBIMU UCXOAAMHU. [OSICHATH U 3aNMChIBATH
bopMyTy HaXO0XKICHUS YaCTOTHI CITy4aiHOTO COOBITHS. ONMCHIBATH
CTAaTUCTHUYECKYIO OIICHKY BEPOSTHOCTH CIIy4aitHOTO coObITHs. HaxoauTh
BEPOSTHOCTH CITyYaiHOTO COOBITHS B OTIBITaX C PABHOBEPOSTHBIMHU
HCXOJIaMH.

OnuceIBaTh ATAMbl CTATUCTUIECKOTO UccienoBanus. OPopMisiTh
uHOpMaIMIo B BUE Ta0uIl U guarpamm. M3BiekaTs HHPOpMAIHIIO U3
Tabnui u quarpamM. HaxoauTs u mpuBOAUTE MPUMEPHI NCTIOIB30BaHUS
CTATUCTHUYECKUX XapPaKTEPUCTHUK COBOKYITHOCTH JIAHHBIX: CpEHEE 3HAUCHUE,




=
e g
S - Conep:xxanue yueonoro | Kosuuectso XapakTepuCTHKA OCHOBHBIX BH/I0OB 1eSITE€JIbHOCTH YUYeHHUKA
S s MaTepHaJja JacoB HAa YPOBHE Y4eOHBIX JelcTBUIi
iy
=
I I
MOJia, pa3Max, MeJliaHa BRIOOPKU
I'naBa 4
YucjioBble 17 23
MoCJIeI0BATEILHOCTH
22 | Yucnosbie 2 3 | [IpuBoANUTH IPUMEPHI: TOCIEIOBATETFHOCTEH; YHCIOBBIX
MIOCJICI0BATEILHOCTH MOCJIETIOBATEILHOCTEH, B YACTHOCTH apu(PMETHIESCKOU U TEOMETPUIECKOMN
23 | Apudmernueckas 4 5 | MPOrPeCCHii; HCTOTb30BAHMS HOCH@I[OBEITGJ’IBH%CTCI/I B pCabHOU KU3HH,
nporpeccus 3a/1a4, B KOTOPBIX PaCCMaTPUBAIOTCS CYMMBI C OECKOHEUHBIM YHCIIOM
claracMbIX.
24 | CymMa n epBbIX YIECHOB 3 4 OmnuceIBaTh: MOHITHE MOCISI0BATEILHOCTH, YICHA MOCISI0BATCILHOCTH,
apumeTnIecKkon cnocoObI 3aJaHus ITOCIIEA0BATEIHLHOCTH.
nporpeccnu BroraucisiTe 4iIeHBI IOCIe10BATEIILHOCTH, 3aJaHHON (DOPMYJION N-ro wieHa
) y
25 | 'eomeTpuueckas 3 4 | W11 pEKyppCeHTHO.
nporpeccus DopMyIUpOBATH:
onpeAcacHHS: apu(PMETHICCKON IPOrPECCUH, TCOMETPUUECKOM IMTPOrPECCHH;
26 | CyMMa n MepBbIX WICHOB 2 3 pe pu porp ’ P POTP ’
eOMEThICCKO CBOMCTBA WICHOB r€OMETPHUUYSCKON M apU(PMETHUCCKOMN MPOrPECCHUid.
P 3amaBaTh apUPMETHIECKYIO U TEOMETPUIECKYIO TPOTPECCHH PEKYPPEHTHO.
MIPOTPECCHH
27 | Cymma OGecKoHeuHOi 2 3 | 3anuChIBaTh U MOACHATH (OPMYJIbI OOLIErO YieHa apu(PMETUUECKON 1
reOMETPUICCKOMN r€OMETPUYECKON MTPOTPECCHIA.
MIPOTPECCUH, Y KOTOPOH | 3anuchIBaTh U I0Ka3bIBaTh: (DOPMYJIbI CyMMBI N MIEPBBIX YJICHOB
ql<1
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s 2| Conep:xanue yueonoro | Kommdecrso XapaKTepuCTHKA OCHOBHBIX BH/IOB AeSITEJIbHOCTH YYCHUKA
c (v (]
= § MaTepuaja 4acoB (Ha ypoBHe y4eOHBIX J1eiicTBHI)
=
I I
KonTtpomnrsHas pabota Ne 1 1 |apudmeTndyeckoi U reOMETPUUYECKON MPOrpeccuii; GopMyIibl, BEIpaKaIOIINUE
5 CBOMCTBA WICHOB apu(pMETUYECKON U TEOMETPUUECKOIN MPOrPECCU.
Boruucnsats cyMMy O€CKOHEYHOW F€OMETPUUYECKON IPOTPECCHH, Y KOTOPOI |
q | < 1. IIpencraBniarb OECKOHEUHBIE IEPUOANYECKUE APOOH B BUE
OOBIKHOBEHHBIX
IHoBTOpeHune
U CHCTeMAaTH3auMs 10 21
y4eOHOro marepuaJjia
VYpaxHeHus 111 NOBTOPEHHUS 9 20
Kypca 9 knacca
Kontposnbnas pabora Ne 6 1 1

PexoMeHIalMM MO OCHAIIIEHUIO YYEOHOT 0 MpoLiecca

OcHnarienue nporecca oOy4eHus: MaTeMaTHKe obecrieunBaeTcsi OMOIMOTeUHBIM (DOHIOM, TIEYaTHBIMU TTOCOOUSMH, a TAKKE
UH()OPMAITMOHHO-KOMMYHUKATUBHBIMU CPEJICTBAMH, SKPAaHHO-3BYKOBBIMU NMPUOOPAMHU, TEXHUUYECKUMU CPEJICTBAMH O0yUCHUS,

y4eOHO-TIPAKTUYECKUM U yIeOHO-JIa00paTOPHBIM 000PYI0BAHUEM.

l. bubanoreunsblii pong

HopmaTuBHBIE JOKYMEHTHI




1. ®enepanbHbIi TOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTaHIapT OCHOBHOT'O 00111eT0 00pa30BaHUsl.

2. [IpumepHbie mporpaMMbl OCHOBHOTO oOImero odpaszoBanus. Maremaruka. (CTaHAapThl BTOPOrO MOKOJEHUs). — M.:
ITpocemienune. 2010.

3. ®opmupoBaHre YHUBEPCAIbHBIX y4€OHBIX JEUCTBUII B OCHOBHOM mikoje. Cucrtema 3ananuii / A. I'. Acmonos, O. A.
Kapa6anora. — M.: [Ipocsemenue. 2010.

YMK A.T'. Mep3ask, B. b. Iloaonckuii, M. C. SAxkup

1. A. T. Mep3nsk. Anrebpa: 7 ki.: yaeOHHK 1151 001meo0pazoBarenbHbIX yupexaenuii / A. I'. Mepsnsk, B. b. [Tononckuid,
M. C. Axup. — M.: Benrana-I'pad, 2016. .

2. A. T. Mep3nsk. Anredpa: 8 KiI.: yueOHUK 111 001eo0pazoBarenbHbIX yupexkaenuii / A. I'. Mep3msik, B. b. [Tomonckwid,
M. C. Sxup. — M.: Benrana-I'pad, 2016.

3. A. T'. Mep3nsak. Anrebpa: 9 ki.: yueOHUK 711 0011e00pa3oBarenbHbIX yupexkaenuii / A. I'. Mepansk, B. b. [lomorckuid,
M. C. SIxup. — M.: Benrana-I'pad, 2016.

4. A. T. Mepansak. Jlunaktuaeckue Marepualisl o anredpe mis 7 kinacca / A. I'. Mepsnsik, B. b. Ilomonckuii, M. C. Sxup.
— M.: Benrana-I'pad, 2016.

5. A.T. Mepansik. Jlunaktruueckue Matepuainsl 1o anreope mia 8 kinacca / A. I'. Mepsmsk, B. b. ITononckuit, M. C. Skup.
— M.: Benrana-I'pad, 2016.

6. A. I'. Mepansik. Jlunakrudeckue Matepuainsl 1o ainreope mig 9 kinacca / A. I'. Mepsmnsk, B. b. [Tononckuit, M. C. Sxup.
— M.: Benrana-I'pad, 2016.

CnpaBo4yHbIe MOCOOUS, HAYYHO-TIONMYJISIPHAS M HCTOPUYECKAasl JUTepaTypa

1. Ounmknoneaus aiaa gete. Maremaruka. Tom 11. — M.: ApanTta+, 2003.

2. http://www.kvant.info/ HayuyHo-nonynsipHbIii (pHU3MKO-MaTEeMaTUYECKUN KYpPHAlI ISl IIKOJBHUKOB M CTYJICHTOB
«KBanT».

3. Jlesurac I'. I'. Hecrangaptasie 3anauu no matematuke. — M.: MJIEKCA, 2007.

4. I'agpusiosa T. JI. 3anumarensHas matemaTtuka. 5-11 knacc. — Bonrorpaa: Yuurens, 2008.

5. ®apkoB A. B. MatemaTruueckre oluMnuabl B mkose. 5-11 knace. — M.: Aitpuc-tipecc, 2005.

6. lenman U. {1, Bunenkun H. 5. 3a ctpanuniamu yyebnrka mateMaTuku. 5-6 kinacc. — M.: IIpocBemenue, 2004.

7. baBpun U.1., ®pubyc E.A. Crapunnsie 3agauu. — M.: [Ipocsemienune, 1994.

1. IleyaTHBIC MOCOOUSA
1. TaOnuIe! 110 MaTteMaTuke I 5 — 9 Ki1accos.



2. IlopTpeTsl BeIAIONTUXCS JAeATeNIeld MaTeMaTHKH.

I1l. AudopmanuonHsbie cpeacTna
1. Komnekiusi MequapecypcoB, JIEKTpOHHBIE 0a3bl JaHHBIX.
2. InTepHeT.

IV. JxkpanHo-3ByKOBbIE TOCOOHSI.
1. BuneounabMbl IO UCTOPUM PA3BUTHS MAaTEMaTUKHU, MAaTEMAaTUYECKUX UAEH U METOJOB.

V. TexHu4yeckue cpeacTrBa 00y4eHust
1. KommnsroTep.

2. MynbpTUMEOUaNpoOeKTOP.

3. DkpaH (Ha mTaTUBE WK HABECHOM).
4. laTepakTUBHAs JOCKA.

V1. YueOHo-npakTHYeCKAsI U Y4eOHO-/1a00paTOpHOE 000PyI0BAHHE

1. Jocka MarHuTHasi ¢ KOOPAUHATHOM CETKOM.

2. Ha6op uudp, 6ykB, 3HAKOB JIJIs1 CpEIHEN HTKOJIBI (MATHUTHBIN ).

3. Habopsi «YacTu nienoro Ha kpyrey, «IIpocteie 1poouy.

4. HaGop reomeTpruecKux Tei (JIEMOHCTPAIIMOHHBINA U pa3AaTOYHBIN).

5. Monaenb enuHALLI 00bEMA.

6. KOMITIEKT 4epTE&KHBIX MHCTPYMEHTOB (KJIACCHBIX M Pa3laTOYHBIX): JIMHEHKA, TpaHCIopTHp, yroibHuk (30°, 60°),
yroJibHUK (45°, 45°), HUpPKYJIb.

7. HabGopel ans  wmojaenupoBaHus  (IBeTHass Oymara, KapTOH, KajbKa, KJIEH, HOXHMIIbI, IUJIACTUJIMH).
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