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HHosicHUTEJILHAA 3aIIHCKA

PaGouass mporpamma pa3paboTaHa Ha OCHOBE OCHOBHOH 0011e00pa3oBaTeIbHOM
mporpamMmMbl OCHOBHOTO 0o61iero oopazoanus ['bOY COII c. JleBne3epkuHo.

OO0pa3oBatrebHbI MPOIECC OCYIIECTBISIETCS B COOTBETCTBHH C IEPEYHEM yUCOHHUKOB
BXOJIAIINX B (DeqepaabHbIi IEpeUeHb YICOHUKOB.

[lepeueHp  y4eOHHMKOB  €XKETOJHO  YTBEPXKAAETCS  NPUKA30M  JHUPEKTOPOM
00pa3oBaTeNbHOW OPraHU3aIUH.

Cmpykmypa npoepammol

1. IMosicHuTeIbHASL 3aMHMCKA, B KOTOPOM KOHKPETH3UPYIOTCS OOIIME IeTn
OCHOBHOT'O 0011er0o 00pa3oBaHMs 110 MaTeMaTHKe, JaETCsl XapaKTepUCTHKa y4eOHOrO Kypca, ero
MECTO B YYEOHOM IUIaHE, TPUBOJATCS JIMYHOCTHBIC, METANpEIMETHbIE W IPEIMETHBIC
pe3yJIbTaThl OCBOCHHS YUEOHOTO Kypca, TNIAaHUPYEeMbIe PE3yIIbTaThl U3YUSHHs YUSOHOTO Kypca.

2. Conepixxanue Kypca MmaTeMaTuku 5-9 Ki1accoB.

3. I[IpuMepHoe TeMaTHYeCKOe MJIAHUPOBAHME C OINPEICIICHUEM OCHOBHBIX BHIOB
y4eOHO! NEeATENbHOCTH YUaIUMUCSL.

4. YuyeOHO-MeTOAHYECKOe W MH(OPMAIHOHHOE OCHALLlEHHEe 00pa30BaTebHOIr0

npoiuecca.

O0mas xapakTepucTHKa IPOrPaMMBbl

- IIporpaMMa 1o MmaTemMaTHKE COCTaBlIeHAa Ha OCHOBE 3akoH Poccuiickoit @enepanuu ot
10.07. 2012 Ne 3266-1 «O06 obpazoBanum» (ct. 9, 13, 14, 15, 32);

- CanutapHo — smuaemuoioruveckue mnpaBwia u Hopmbl CanlluH, 2.4.2.28-21-10,
YTBEPKJACHHbIE IMOCTAHOBJIEHHEM [ JITaBHOTO TOCYJapCTBEHHOI'O CAaHUTAapHOIO Bpaya
Poccuiickoit @eneparnuu ot 29.12.2010 Nel89.;

- @enepaibHbIl TOCYJapCTBEHHBIN 00pa30BaTEeNbHBIA CTAHAAPT OCHOBHOTO OOIIEro
oOpa3oBaHusi, yTBepkAeHHbIM Ilpukasom MuHuctepcTBa 00pa3oBaHHUS U HayKH
Poccuiickoit ®enepanun ot 17.12.2010 Ne 1897 «O6 yTBep)KIe€HUU U BBEACHHUM B
neiictBue ¢enepaabHOro rocyJapCTBEHHOTO 00pa3oBaTeIbHOIO CTaHJapTa OCHOBHOTO
o0rmiero oopazoBaHUs»

- Ilpukaz MwunoOpHayku Poccum ot 31 nexabps 2015 r. Ne 1577 «O BHeceHUH
M3MEHEHUH B (hefepaiabHbId TOCYIapCTBEHHBIN 00pa30BaTeIbHbI CTAaHAAPT OCHOBHOTO
o0riero o0pazoBaHMs, YTBEPKACHHBIA MpuKazoM MuHHCTEpCTBA 00pa30BaHUs M HAyKU

Poccuiickoit @enepannu ot 17 nexadps 2010 r. Ne 1897»

Kypc marematuku 5-6 kiaccoB sBisiercss (yHIAMEHTOM JUII MaTeMaTHYECKOTO
00pa30BaHus U Pa3BUTHS MIKOJBHUKOB, JOMUHUPYIOIIEH (YHKIIMEH IpU €ero H3y4EeHUH B 3TOM

BO3PACTC ABJISICTCA HHTCIUICKTYAJIbHOC PA3BUTHUC Yy4YalllUXCH. Kpr MMOCTPOCH Ha B3BCHICHHOM



COOTHOIIIEHUH HOBBIX U paHEe YCBOCHHBIX 3HAHUH, 0053aTEIbHBIX U JONOJHUTEIBHBIX TEM IS
U3YUYEHHsI, a TAK)KE YUUTHIBACT BO3PACTHBIC U MHAMBHyalbHbIE OCOOCHHOCTH YCBOCHUS 3HAHUI
y4aIIuMUCH.

[TpakTyeckas 3HAYMMOCTh ILIKOJIBHOTO Kypca MaTeMaTHKU 5-6 KJIaccoB COCTOMT B
TOM, YTO NPEIMETOM €€ M3Y4EHUS SBISIOTCS TPOCTPAHCTBEHHBIE (POPMBI U KOJIUYECTBEHHBIC
COOTHOIIIEHUS peabHOro Mupa. B coBpeMeHHOM OOIIeCTBE MaTeMaTH4ecKas IOATrOTOBKa
HeoOXoauMa KaXJIOMy 4eJOBeKy, T.K. MaTeMaThKa IIpUCYTCTBYeT BO Bcex cdepax
YeJI0BEUECKON AeATeIbHOCTH.

MaremMaTHKa SIBJISIETCSI OJHUM W3 OIMOPHBIX IIKOJBHBIX IPeAMETOB. MaTeMaTH4ecKue
3HAHUS ¥ YMEHUS HEOOXOIUMBI JIs1 U3y4EeHHUs alreOpbl M TeOMETPUH B 7-9 Kiaccax, a TakKe JUIs
U3YUYEHHSI CMEXHBIX JAUCLUILINH.

OnHOM M3 OCHOBHBIX LieNed M3y4EeHUs MaTEeMaTUKH SIBJSIETCS Pa3BUTHE MBIIUICHMS,
pex/ie Bcero abcTpakTHOro MbluieHuss. C TOYKU 3peHHs BOCIIUTAHMS TBOPUECKOM JTMYHOCTH
0COOEHHO Ba)XHO, YTOOBI B CTPYKTYPY MBIIIJICHUS yYAIIUXCS , KPOME aJTOPUTMHUYECKUX YMEHUI
U HaBBIKOB, KOTOPBIE C(HOPMYTUpPOBAHBI B CTAHAAPTHBIX MpaBWiIax, GopMyiax U aaropuTMax
NeMCcTBUHM, BOLUIM 3BpUCTUYECKHE NPUEMBI Kak OOIIEro, TaKk M KOHKPETHOIO Xapakrepa. OTH
npuéMbl, B 4YacTHOCTH, (OPMUPYIOTCS IpH IOUCKE pEHIeHUs 3a/]ad BBICIIUX YpPOBHEH
CIIO)KHOCTH. B mporecce M3ydeHHss MaTeMaTUKH Takxke (QOPMHUPYIOTCS M TaKHe KayecTBa
MBIIUICHHS, KaK CHUja M THOKOCTh , KOHCTPYKTHBHOCTh M KPUTHYHOCTH. Jlnsi amanramuu B
COBPEMEHHOM HH(POPMALIMOHHOM OOILIECTBE BaXHBIM (DAaKTOpOM sBIsieTCs (OPMHPOBAHUE
MaTeMaTHYECKOr0 CTUJIS MBILIUIEHUS, BKIIIOUalollee B ce0sl MHIYKIUIO U JIeTyKIHI0, 00001IeHe
¥ KOHKPETU3aLWIO, aHAIN3 U CHHTE3, KIIACCU(DUKAIIMIO W CHCTEMAaTH3aINI0, a0CTparnpoBaHue u
aHAJIOTHIO.

OOyueHnue MaremaTuke AAET BO3MOXKHOCTb UIKOJbHHKAM HAy4YUTbCS IUIAHUPOBATh
CBOIO JIEATENIbHOCTh, KPUTHUYECKH OLIEHUBATh €€, NMPUHUMATh CaMOCTOSTENbHbIE pPELICHHUS,
OTCTaMBaTh CBOM B3TJISAJIBI U YOCKICHUSI.

B mporecce n3yueHnss MaTeMaTHKH IIKOJIBHUKN Y9aTCsl M3J1araTb CBOM MBICIH SICHO U
UCUEpIIbIBAOIE, TPUOOPETAIOT HABBIKM YETKOTO U IPAMOTHOTO BBITOJHEHHUS MaTeMaTHUYeCKHX
3aruceil, Mpu TOM UCHOIb30BAHNE MATEMATHYECKOTO S3bIKA MTO3BOJISET PAa3BUBATh Y yUYaIlUXCS
IpaMOTHYIO YCTHYIO M TUCHBMEHHYIO PeUb.

3HaKOMCTBO C MUCTOpHEH pPa3BUTHS MAaTEMATHKH KaK HAayKu (OPMHUPYET y ydalluxcs
IpeJCTaBICHNE O MaTeMaTHKE KaK YacTH OOIIeYeIOBeUYeCKOM KyJIbTYpHI.

3HayMTeNbHOE BHUMAHUE B M3JI0KEHUU TEOPETUUYECKOTO Marepuaja Kypca yAenseTcs
€ro MOTHBALIUU, PACKPBITHIO CYTH OCHOBHBIX MOHATUH, H1ed, MeToA0B. O0y4YeHHe MOCTPOeHO Ha
0a3e TeEOpHMHM pPA3BHBAIOIIETO OOY4YEHHS, YTO JOCTHTaeTCsl OCOOCHHOCTAMH W3JI0KEHHS
TEOPETUYECKOr0 MaTepuasia U YHNpPaXKHEHUSMH Ha CPaBHEHHE, aHAJIM3, BBIAEJICHHUE TJIABHOTO,

YCTQHOBJICHHE  CBs3ei, Kiaccupukanuio, o0O0OIIeHne U  CUCTEeMaTU3aIUIo. Ocobo



AKLIEHTUPYIOTCS  COAEPIKATEIIbHOE PACKPBITUE MATEMaTUYECKUX IOHATHM, TOJKOBaHUE
CYIIHOCTHM MAaTeMaTHYeCKMX METOAOB M 00JacTH HX [PUMEHEHHUs, JIeMOHCTpalus
BO3MOXHOCTEH IPUMEHEHMs] TEOPETHYECKMX 3HaHMWM I pelleHHs 3ajad MPUKIIaJHOTO
XapakTepa, HallpuMep peIIeHUs] TEKCTOBBIX 3a/1a4, AEHEXXHbIX U MPOLIEHTHBIX PacyéToB , YMEHHE
MI0JIb30BATHCS KOJIMYECTBEHHON MH(pOpMaLnel, MpeICTaBIeHHON B Pa3InYHbIX (pOopMax, yMEHHE
yutath rpaduku. OcozHaHue 00IIEro, CyIEeCTBEHHOTO SBIISETCS OCHOBHON 0a30il /Il pemeHus
ylnpakHeHU. BakHO NpPUBOAWUTH AETalbHbIE MOSICHEHUS K PELICHHUIO TUIIOBBIX YINPa)KHEHWM.
OTUM pacKpbIBaeTcs CyTh METOJa, I0AX0/1a, IPeJIaraeTcsl aITOPUTM WM 3BPUCTUYECKAs CXEMa
pEeLIEHUs YIIPAKHEHUN ONPEAEIEHHOTO THIIA.

Kypc aaredpst 7-9 kiaccoB siBisercss 0a30BBIM JJIsi MaTeMaTHYECKOT'O
00pa30BaHuUs U pa3BUTH IIKOJIBHUKOB. AnreOpanyeckue 3HaHUs U YMEHUS HEOOXOAMMBI IS
U3y4eHHsl TeoMeTpuu B 7-9 kiaccax, anreOpsl M Hauyal MmareMaTuueckoro aHaimuza B 10-11
KJIaccax, a TaKXKe JUIsl U3YUYEHUS! CMEXHBIX JUCLUIUIMH.

[IpakTUueckas 3HaYUMOCTh IIKOJIBHOTO Kypca alnreOpsl 7-9 Ki1acCoB COCTOUT B TOM,
YTO MPEIMETOM €€ M3YUEHHUs SIBISIFOTCS KOJMYECTBEHHBIE OTHOIICHUS M IPOLECCHl PEalbHOI0
MHpa, ONHUCAHHBbIE MAaTEMAaTUYECKUMHU MoOJeNsIMU. B coBpeMeHHOM 00IiecTBe MaTeMaTHuecKas
IOJArOTOBKA HEOOXOAMMA KaXJOMY 4YEJIOBEKY, TaK KaK MaTeMaTHKa IPUCYTCTBYET BO BCEX
chepax 4eIoBEUECKOM ACSITEIBHOCTH.

OpnHON M3 OCHOBHBIX LI€JE€H M3y4deHMs anreOpbl SIBISIETCS PAa3sBUTUE MBbIIUIECHUS,
npexnae Bcero dopmupoBaHue aOCTpakTHOro MblnuleHus. B mpouecce u3yueHust anreOpbl
dopmMHpyeTcsl JIOTMUECKOE€ U aJIrOPUTMHUYECKOE MBIIUIEHHE, a TakKe TaKue KauecTBa
MBILUIEHHSI, KaK Cujla U TUOKOCTb, KOHCTPYKTHMBHOCTh M KpPUTHYHOCTb. JlJig ajanrtanuu B
COBPEMEHHOM MH(OPMAIIMOHHOM OO0IlEeCTBE BaXHBIM (DaKTOPOM sBIsETCS (OPMHUPOBAHUE
MaTeMaTHYECKOTO CTHJIS MBILIUIEHUS, BKIIIOUatoliee B ce0s NHAYKLUIO U AeIYyKIIHI0, 00001IeHne
U KOHKPETH3aLMIO, aHAJIU3 U CUHTE3, KJIacCU(UKAIIMIO U CHCTeMaTH3alllio, abCTparupoBaHue u
AHAJIOTHIO.

OO0yuenue anredpe Aa€T BO3MOKHOCTb HIKOJIBHUKAM HAayYUThCS IJIAHUPOBATH CBOIO
JeSITebHOCTb, KPUTUUECKU OLICHUBAThH €€, IPUHUMATh CaMOCTOSITENIbHbIE PEIlIeHHs], OTCTauBaTh
CBOM B3IJISJIbI U YOKACHUS.

B mpouecce nzyduenust anreOpbl MIKOJbHUKH y4aTcsl U3JaraTh CBOU MBICIH SICHO U
MCYEpIBIBAIOIIE, TPUOOPETAIOT HABBIKM YETKOTO M I'PAMOTHOI'O BBIIOJHEHUS MaTEMaTHUYECKHUX
3alMce, IPU TOM MCIOJIb30BAaHUE MATEMATHUECKOTO S3bIKa MO3BOJIET PAa3BUBAaTh y ydYaIIUXCs
IPaMOTHYIO YCTHYIO U IUCBMEHHYIO PEUb.

3HaKOMCTBO C MCTOpPHEW pa3BUTHS airedpbl Kak Hayku ¢GopMupyer Y yyammxcs
npeJcTaBieHue 00 anredpe Kak 4acTH 00I1e4eIOBeYeCKON KYJIbTYpHI.

3HAUMTEIIBHOE BHUMAaHHME B H3JIOKEHWHM TEOPETHMUECKOr0 MaTepuana Kypca

YACICTCA €ro MOTHUBAlUH, PACKPBITUIO CYTH OCHOBHBIX HOHHTHﬁ, Hﬂeﬁ, METOJOB.. OGyLICHI/IC



MOCTPOCHO Ha 0a3e TEOpHHM pPa3BHUBAIOIICTO OOYUYEHHS, YTO JOCTUTACTCI OCOOCHHOCTSIMU
U3JTIOKEHUSI TEOPETUUYECKOTO MaTepuaia W yNpaXHCHUSMH Ha CPaBHEHUE, aHAIH3, BBIICICHUE
TJIaBHOTO , YCTaHOBJICHHWE CBs3EH,, Kiaccudukaiuioo, odobmenne u cucremarusanui. Ocodo
aKLIEHTUPYIOTCSA  COJIEp)KATeIbHOE PACKPBITUE MaTeMaTHYEeCKHX TIOHATUH, TOJIKOBAHHE
CYITHOCTA MAaTEeMAaTHYECKUX METOJOB U 00JacTH WX TPUMEHEHHS, JEMOHCTpAIIHs
BO3MOXKHOCTEH TPHUMEHEHUS TEOPETHUECKUX 3HAHWUW IS PEIICHUs Pa3HOOOpa3HBIX 3aaad
MPUKIATHOTO XapakTepa, HalpuMep pelIeHHs TEKCTOBBIX 3aJad, JEHEKHBIX U IMPOLEHTHBIX
pacu€ToB, yYMEHHE IIOJIb30BATbCAd KOJIMYECTBEHHON uHGOpMaluel, NpeCTaBIeHHON B
pa3nuaHoil (opme, ymeHue unutath rpaduku. Oco3HaHHe OOIIETO, CYIIECTBEHHOTO SIBIISETCS
OCHOBHOHM 0a30#l Ui pelieHus ynpaxHeHud. BaXXHO MPUBOIUTH JETadbHBIC TMOSCHEHUS K
PEIIEHUI0 TUIOBBIX YIMPaKHEHUH. DTUM pacKphIBaeTCsi CyTh METOJa, MOJX0Ja, Mpeasaraercs
QITOPUTM WM SBPUCTUYECKAs CXeMa PeLIeHUs YIIPaXKHEHUN onpeaeaéHHOro TUMa.

[TpakTHyeckast 3HAYUMOCTH IIKOJILHOTO Kypca reoMeTpHuHu /-9 Ki1IacCOB COCTOWT B
TOM, YTO MPEAMETOM €€ HM3y4YCHHS SBIISIFOTCS MPOCTPAHCTBEHHBIC (POPMBI U KOJIHYCCTBEHHBIC
OTHONICHHSI PEATBHOTO MHUpa. B coBpeMeHHOM O0OIIeCTBE MaTeMaTHYecKas IOJrOTOBKa
HEo0X0uMa KaXXJI0My YEJIOBEKY, T.K. MaTeMaTHKa MPUCYTCTBYET BO BCeX cpepax uenoBeYECKOM
JESTEIbHOCTH.

[eomeTpuss  sBASETCS  OJNHUM M3  ONOPHBIX  INKOJBHBIX  IPEIAMETOB.
['eomeTpryeckue 3HAHWS U YMEHUS HEOOXOIUMBI I U3yUSHUS IPYTHX IIKOJIBHBIX JUCIHILTAH
(dusuka, reorpadus, Xumus, HHGOPMATHKA U IP.)

OpHOlf W3 OCHOBHBIX IIeNiell HM3y4YeHHE TEeOMETPUHU SIBISIETCS Pa3BUTHE MBbIIUICHUS,
pexkae Bcero GOpMUPOBAHHE aOCTPAKTHOTO MBINUICHHS. B Tiporiecce m3ydeHUs TeoOMETpUn
(hOPMUPYIOTCS TOTHIECKOE W aJITOPUTMHUYECKOE , @ TAKXKE TaKUE Ka4eCTBA MBINUICHHS, KaK CHJIa
U THOKOCTb, KOHCTPYKTHBHOCTh W KPUTUYHOCTH. Jns amantaiuu B COBPEMEHHOM
UH(GOPMAIIMOHHOM OOIIECTBE BaXKHBIM (DAKTOpPOM sIBIIsieTCS (POPMUPOBAHHE MATEMaTHUYECKOTO
CTHJISI MBIIUICHUS, BKIIOYAIOIIEr0 B ce0S WHAYKIUIO H JACAyKIHI0, 0000IeHne u
KOHKPETHU3aIMI0, aHAIN3 M CHUHTE3, KJIACCH(PHUKAINIO U CHCTEMATU3AINI0, a0CTparupoBaHue U
AHAJIOTHIO.

OO0yuenne reoMeTpuH JTaET BO3MOXKHOCTD IIIKOJIbHUKAM Hay4YUThCS MIIAHUPOBATH
CBOIO JICSATEIIBHOCTh, KPUTHYECKH OIICHWBATh €€, NMPUHUMATh CAMOCTOSITCIIBHBIC PEIICHUS,
OTCTaBaTh CBOM B3TJISAIbI U YOCKICHUS.

B nporiecce nzydeHus reoMeTpHH MIKOJIBHUKHU y4aTcs U3JIaraTh CBOU MBICTH SICHO
U UCYEPIIBIBAIOIIE, MPUOOPETAIOT HABBIKM YETKOTO BHITIOJHEHHUS MAaTEMAaTHUECKUX 3aluce, mpu
9TOM WCIIOJIh30BAaHHE MATEMATHUYECKOTO SI3bIKa IMO3BOJIICT Pa3BHBATh y yUAIIMXCS TPAMOTHYIO
YCTHYIO U TUCBMEHHYIO PEUb.

3HAKOMCTBO C UCTOpUEH Pa3BUTHUS TEOMETPUHU KaK HayKu (OPMUPYET Y ydalIuxcs

MMpEeaACTaBJICHHUEC O TCOMCTPUHN KAK YaCTH O61].[C‘ICJ]OBC‘-ICCKOI>1 KYJIbTYPBHI.



3HAUUTENbHOE BHHMMAHHE B U3JIOKEHHU  TEOPETUYECKOro MaTepuana Kypca
yIENSETCSl er0 MOTHUBAIIMH, PACKPHITHIO CYTH OCHOBHBIX TOHATUH, uel, MeTonoB. O0yueHue
MOCTpOeHO Ha 0a3e TEOpuM pa3BHUBAIONIETO OOYYCHHS, YTO JAOCTUTACTCS OCOOCHHOCTSIMHU
U3JIOKEHUSI TEOPETUYECKOTr0 MaTepuaia U YNpaXHEHUSIMU Ha CpaBHEHUE, aHaJU3, BBbIJCIICHUE
[JIABHOTO, YCTAHOBJICHHE CBS3ed, KIACCU(PUKAIMIO, JI0KA3aTelnbCTBO, 0000meHue U
cucremarmzanuio.  Oco00 aKIEHTUPYIOTCS COACPKATEIHLHOE PACKPBITUE MATEeMATHUECKUX
MOHSTHUM, TOJKOBaHHE CYHNIHOCTH MAaTeMaTHYeCKUX METOJIOB MU OOJacTH HUX MPUMEHEHHS,
JEMOHCTpalMsl  BO3MOXHOCTEH MPUMEHEHUS TEOPETUYECKUX 3HAHWM JUIsi  pelleHus
pa3HoO00pa3HBIX 3a/1a4 MPUKIAAHOTO XapakTepa. Oco3HaHue 00IIEro, CyIeCTBEHHOTO SBIISCTCS
OCHOBHOU 0a300 JUIsl pelIeHHs] YIPaKHEHUH. DTUM PACKPBIBACTCSI CYTh METOJa, TIPeIaraeTcs

AJITOPUTM HJIM OBPHUCTHUYCCKAsA CXEMaA PCIICHUA ynpa}KHeHI/Iﬁ OHpe,Z[eJ'IéHHOl"O THIIA.

OO0mas xapakTepucTuKa
Kypca MaTeMaTHKH B 5-9 Kjaccax

ConepxaHue mamemamuueckozo oopaszosanus ¢ 5-6 kiaccax MpeICTaBICHO B BHJIE
CIEIYIOIIUX COJECPXKATENbHBIX pa3fenioB: «Apupmernka», «UucjioBble W OyKBeHHbIE
BbIpa:KeHUsl. YpaBHeHus»», «l'eomerpuueckue ¢urypsl. H3mepenue reoMerpuyecKHx
BEJMYMH», «DJIEeMEHTbl CTATHCTHKH, BepossTHOcTH. KoMOuHaTOopHBIe 3agaum».
«MaTemMaTnKa B HICTOPUYECKOM Pa3BUTHID)

Cognepxanue paszzena «Apupmernka» CiaykUT 0a30il sl JaIbHEHUIIET0 H3y4eHUS
yUalIMMHUCS MaTeMaTUKU U CMEKHBIX JAMCIMILUINH, CIIOCOOCTBYET Pa3BUTHIO BBIYHCIUTEIHHON
KYJIBTYpPbI U JIOTUYECKOTO MBIIIUICHUsI, (POPMHUPOBAHUIO YMEHHS TOJIb30BATHCS aJTOPUTMaMHU, a
TaK)kK€ TMPUOOPETEHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOIWMBIX B TIOBCEIHEBHOWU IKU3HH.
Pa3BuTre MOHATHA O YKCIIE CBSI3aHO C U3YYEHUEM PAIlMOHAJIBHBIX YHMCEJ: HAaTypaJbHbBIX YHCET,
OOBIKHOBEHHBIX U JIECITHUHBIX APOOEH, MOJOKUTENbHBIX U OTPUIATETIBHBIX YHCEIL.

Conepxxkannie pasnena «UYuciioBole W OyKBeHHbIe BbIpaxKeHHsl. YPaBHEHH
GbopMHUPYIOT 3HAHUA O MareMaTruueckoMm s3bike. CylllecTBeHHash pPoJib MPU 3TOM OTBOIUTCS
OBIaJeHNI0 (GOpManbHBIM ammapaToM OYKBEHHOro ucYHcleHus. M3ydeHwe Marepuana
crocoOcTBYeT (POPMHUPOBAHUIO Yy YYAIIUXCS MATEMAaTMUYECKOTO afmapara pelieHus 3aaad C
MMOMOUIBIO YPABHEHU.

Conepxxanne paszznena »I'eomerpuueckue gurypol. U3mepenune reomeTpuyecKux
BeJIMYMH,
dbopMupyeT y yYalIMXCS TMOHATHS TEOMETpUYeCKUX GUTYp Ha TIUIOCKOCTU H B
MPOCTPAHCTBE,  3aKiaabiBaeT  (OPMHPOBAHMUSI  TEOMETPUUECKOW  «peuu»,  pa3BHBAET
MPOCTPAHCTBEHHOE BOOOPAXKEHUE U JIOTUIECKOE MBIIIJICHHUE.
Cognepxxkanue pazzena «JeMEHTbl CTATUCTHKHM, BeposiTHOCTH. KomOmHaTopHbIe

3aJavum» - 00s13aTeNbHBIN KOMIIOHEHT IITKOJILHOTO O6pa30BaHI/IH, YCI/IJ'II/IBaIOH_II/Iﬁ €ro nMpuKJIagHoC



U MPAKTUYECKOE MPUMEHEHUE. DTOT MaTeprual HeOOXOUM MPEKIe BCero aist GopMUpOBaHUS Y
yuammxcs  (QYHKIIMOHAILHOM TPaMOTHOCTH, YMEHHUS  BOCIPUHUMATH W KPUTHUYECKU
aHAIM3UPOBaTh HH(OpPMAaLMIO, TPEACTABICHHYI0 B pa3MUHBIX (QopMmax, [OHUMATh
BEPOATHOCTHBIN XapaKTep MHOTUX pPEaJbHBIX 3aBUCHUMOCTEH, NPOU3BOAUTH MpOCTeHiIne
BEPOSTHOCTHbIE pacuéThl. M3yuyeHHWe OCHOB KOMOMHATOPHKH TIO3BOJIUT  y4alleMycs
OCYIIECTBIISITh PAaCCMOTpPEHHE CiIydaeB, mepeOop BapHaHTOB, B TOM 4YHCIE B IPOCTEHIIMX
MPUKIAIHBIX 3a]a4ax.

Paznen «MaremaTuka B HCTOPMYECKOM Pa3BUTHW» I[pEJHA3HAuEH Ui
(dbopMHpOBaHUs MPEICTABICHUN O MAaTEMAaTHKE KaK YaCTH YEIOBEUYECKOH KyIbTYpbI, Ul OOIIETOo
Pa3BUTHSI UIKOJIBHUKOB, JIS1 CO3JJaHUS KYJIbTYPHO-UCTOPUYECKOM cpesibl 00yueHHUs.

Conepxanue Kypca anzedopel B 7-9 Kiaccax IMPEJACTaBICHO B BHJIE CICAYIOIMIMX
pasieioB: «AJdredopa», «UucioBble MHOXKECTBA», «DYHKIHUW», «IJIeMEHTHI NMPUKJIATHON
MAaTEMATUHKH», KAJIred0pa B MCTOPUYECKOM Pa3BUTHH»

Conepxanue pasznena «AJdredopa» QopMupyeT 3HaHUS O MAaTEMaTUYECKOM S3BIKE,
HEOoOXOUMBbIE Ul pElICHHUs] MaTeMaTH4YEeCKUX 3aJ1ad, 3a/1ad U3 CMEXHbIX JUCLUUIUIMH, & TaKkKe
MpakTHYeCcKuX 3aaad. M3ydyeHue wmarepuasna crnocoOCTBYeT (OPMUPOBAHUIO Yy YyYalIUXCS
MaTEeMaTUYECKOTO ammapaTa pelieHds 3aqady ¢ MOMOIIbI0 YPaBHEHM, CHUCTEM YpaBHEHUU U
HEPABEHCTB.

Marepuan JgaHHOro paszieia MpEeACTaBI€H B  acCleKTe, CIIOCOOCTBYIOIIEM
(GOpMUPOBAHUIO y yYAIMXCS YMEHHS IMOJIb30BaThes anroputMamu. CyllecTBEHHas poib MPU
9TOM OTBOAMTCA PA3BUTHIO QITOPUTMHUYECKOTO MBIIUICHUS — BaXXHOM COCTaBIISIONICH
MHTEJIJIEKTYaJIbHOTO Pa3BUTHS YEJIOBEKA.

Copnepxanne paznena «YucjoBble MHOMKECTBA» HAIEJIEHO HAa MAaTEMaTH4YeCKOe
pa3BuTHE ydamuxcs, GOpMUPOBAHHE Y HUX YMEHHUS TOYHO, CXKATO M SCHO W3JIaraTh MBICIH B
YCTHOM M MUCbMEHHOU peun. MaTepuai pasjena pa3BUBAEeT MOHATUE O YUCIE, KOTOPOE CBSA3aHO
C U3yYEHUEM JICHCTBUTENbHBIX YUCEIL.

Henb conepkanus pasfena « @OYHKHUM»- TOJyY€HHE IIKOJIbHUKAMH KOHKPETHBIX
3HaHMHA O (YHKIIUM KaK BaKHEUIIeH MaTeMaTH4ecKol MOAENH g ONMUCAHHS W MCCIEIOBaHUS
IIPOLIECCOB U SIBJIEHUH OKpyKaromero mupa. CooTBETCTBYIOIIMN MaTepHuall ClloCOOCTBYET
Pa3BUTHIO BOOOpa)KEHUSI M TBOPYECKUX CHOCOOHOCTEM ydyalMxcsi, YMEHHIO HCIIOJIb30BaTh
pa3IUYHbIE SI3bIKM MaTEMaTUKH (CIOBECHBIN, CUMBOJIIMYECKUH, TpapUUecKuil ).

Conepxxanne pazjena « OJEMEHThl NPUKIATHOM MaTEeMaTUKH» PaCKpPbIBAET
MPUKJIAHOE U MPAKTUYECKOE 3HAUCHUE MAaTEMAaTUKH B COBPEMEHHOM Mupe. Marepuan JaHHOTO
pazzena crnocoOCTByeT (OPMUPOBAHUIO YMEHHUS NPEACTABIATh M aHAIM3UPOBATH Pa3IMUHYIO

uH(pOpMaLMIO, TOHUMAHUIO BEPOSITHOCTHOTO XapaKTepa peabHbIX 3aBUCUMOCTEH.



Paznen «Auaredpa B HCTOPHYECKOM Pa3BUTHMY TpEIHA3HAYEH U (POPMUPOBAHUS
NpPEJCTaBICHUNA O MaTeMaTWKEe KaK YacTH YEJIOBEUECKOW KyJIbTYphI, IS OOILIEro pa3BUTHS

IIKOJIbHUKOB, CO3/IaHUs KyJIbTYpPHO-UCTOPUUYECKOM cpeibl 00yUeHUsI.

Copepxanue Kypca ceomempuu B 7-9 Kiaccax NpencTaBieHO B BUIE CIEIYIOLIMX
cojepxaTesnbHbIX pazaenon: «I'eomerpuueckue ¢Gurypbl», «M3MepeHne reoMeTpuuyecKux
BeJIMYUH», «KoopanHarb»y, « BeKTopbl

Conepxkanne pazaena «l'eomerpuueckue ¢GUIypbD»  CIYXKHUT 0a30il s
JAIBHEUINETO W3YyYeHHUs yYallUMHCS TreoMeTpuu. V3yueHue wmarepuana CIOCOOCTBYeET
GOpPMUPOBAHUIO y y4YaIUXCS 3HAHUW O TEOMETPUYECKOHM ¢Qurype Kak BakHEHIIeH
MaTeMaTU4YeCKOW MOJENN JJI1 OMUCAaHUs pealbHOro mupa. ['1aBHas menp JaHHOrO pasjena -
pa3BUTh y YyYalIMXCSd BOOOpaXEHHE W JIOTMYECKOE MBIIIJICHHE MYyTEM CHUCTEMAaTHYeCKOTO
W3YYEHUS CBOMCTB IreOMETpHUYeCKHX (UTYp W MPUMEHEHHUS dTHUX CBOWMCTB IPH PEHICHUH 3a/1a4
BBIYUCIIUTEIILHOTO U KOHCTPYKTUBHOTO XapakTtepa. CyliecTBeHHas poJib MPU 3TOM OTBOIUTCSA
pa3BUTHIO TeOMeTpuUecKkoil uHTyunuu. CodeTaHwe HarBIAHOCTU ¢ (OPMaIbHO-TOTUYECKUM
MOAXOA0M SBJISIETCSI HEOTHEMJIEMOM YaCThIO0 TEOMETPUUYECKUX 3HAHUM.

Cognepxxanne pasnena «M3MepeHne reoMeTpH4eCKMX BeJIHYUH» PaCLIUPSET U
yrayomsieT TPEACTABICHHE YYalluxcs 00 W3MEpPeHHSX JUIMH, YIJIOB M IUIOMmaaeh Quryp,
CrocoOCTBYeT (DOPMHPOBAHHMIO IMPAKTUICCKUX HABBIKOB , HEOOXOJHMMBIX KakK MPUPCIICHUU
F€OMETPUUYECKHX 3a/1a4, TaK U B IOBCEJHEBHON KU3HU.

Copnepxanne pasnenoB «KoopauHarbl», «BekTopb» pacmupsier u yriayOmiseT
MPEACTABICHHUS  y4yalluxcsi O METOJe KOOpJIWHAT, pa3BUBAET yMEHHE TMPUMEHSTH
anreOpanvecKkuidl ammapar TpH PEIIeHUH TEOMETPUYECKUX 3adad, a TakKe 3a7ad CMEXKHBIX
JUCLHUILINH.

Paznen «['eomeTpusi B HCTOPHYECKOM PAa3BUTHM», COJAEPKaHUE KOTOPOro
(dbparMeHTapHO BHEAPEHO B M3JIOKEHUE HOBOTO MaTepualia ak CBEJACHHUS 00 aBTOpax M3y4aeMbIX
(akTOB ¥ TEOpPEM, UCTOPUHU UX OTKPBITHUS, MPETHA3HAUEH U1 (HOPMHUPOBAHUS TIPEACTABICHUIN O
TEOMETPUHM KaK YacTH 4YeJIOBEYECKOW KYNbTYpbI, ISl OOIIEro pa3BUTHs UIKOJBHUKOB, IS

CO3JaHusd KYJIBTypHO'I/ICTOpI/I‘ICCKOﬁ CpCabl O6y‘IeHI/IH.

.JII/I‘IHOCTHBIC, METANIPEAMETHDBIC U IPEAMETHBLIC PE3YyJIbTAaThI

OCBOEHHSI COJepPKAHUS Kypca

[Iporpamma  mo3BONISIET  JOOWMBATHCS ~ CIEAYIOIMIMX  PE3YJIbTaTOB  OCBOCHUS
00pa3oBaTenbHON MTPOTrpaMMBbl OCHOBHOTO 00IIIETr0 00pa3oBaHUs:

JIUYHOCHIHbLE:



® OTBETCTBEHHOI'O OTHOLICHHS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH O0yYarouuxcs K
CaMOpa3BUTHIO U CAMOOOPA30BAHUIO HA OCHOBE MOTHUBALIMU K OOYYEHHIO U MO3HAHUIO;

e (opMHpoBaHUS KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUU U COTPYIHUYECTBE
CO CBEpPCTHHMKAMH, CTapIIUMHU M MJIQJIIUMHU B 00pa3oBaTeNbHOM, y4eOHO-HCCIIEeI0BATEIbCKOM,
TBOPYECKOU M IPYTUX BUJAX JIEITEIBHOCTH;

® yMEHHUS SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICIIM B YCTHOM M MHUCbMEHHOH peuw,
MOHUMATh CMBICJI ITOCTABJICHHON 3aJ]auM, BHICTpAaUBaTh apryMEHTAIIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEDHI;

® IICPBOHAYAJIBHOIO TPEACTABICHUS O MaTeMaTHYecKod Hayke Kak cdepe
YeJIOBEYECKOW JesTeNbHOCTH, 00 JTamax e€ pa3BUTUSA, O e 3HAUMMOCTH Uil Pa3BUTHUS
IUBUJIM3AIMH, OCO3HAHMUS BKJIAJa OTEUYECTBEHHBIX YYEHBIX B pa3BUTHE MHPOBOW HayKH,
NaTpuoTU3Ma, yBakeHusi K OTeuecTBy

® KPUTHYHOCTH MBIIUICHUS, YMEHHS paclo3HaBaTh JIOTHUYECKU HEKOPPEKTHBIC
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (DaKTa;

® KpEaTUBHOCTU MBIIUICHUS, MHUIIUATUBBI, HAXOTYMBOCTH, aKTUBHOCTH TMPH PELICHUN
apudMeTUIECKHX 3a/1a4;

e yMEHHUS KOHTPOJIHPOBATH TMpOIECC U pe3yibTaT y4yeOHOH MaTeMaTHYeCKOn
JesATEeIbHOCTH;

e (opMHpOBaHHS CIHOCOOHOCTH K 3MOIMOHAILHOMY BOCIPHSITHIO MAaTEMaTHYECKHX

00BEKTOB, 3a/a4, PEIICHHH, PACCYKICHUH;

Memanpeomemmule:

® yYMEHHMS CaMOCTOSATEIIbHO OMNpeNeNiTh IedM CBOEro OO0y4eHus, CTaBUTh MU
dopmynupoBaTh 15 ceOsl HOBbIE 33/1a4M B yuéOe, pa3BUBaTh MOTHBBI U MHTEpECHI CBOEH
MMO3HABATEIIbHOM JESITCIIFHOCTH,

o CHOCOOHOCTH CaMOCTOATENBHO MJIAHUPOBATh aJIbTEPHATUBHBIE MYTH JOCTHXKEHUS
1enel, OCO3HaHHO BbIOMpaTh Haubosee 3P EeKTUBHBIE CIOCOOBI pEHIeHHUs] Y4YeOHBIX U

IMO3HABATCJIIbHBIX 3aa4,

° YMEHHUSI OCYIIECTBIATh KOHTPOJb MO 00paslly ¥ BHOCUTH HEOOXOIUMBIE
KOPPEKTHUBBIL;
° CITIOCOOHOCTH  aJICKBAaTHO  OIEHWBAaTh TMPABUIBHOCTh WA  OMMUOOYHOCTH

BBITIOJIHEHUS y4eOHOH 3a1aun, e€ OObEeKTUBHYIO TPYAHOCTh M COOCTBEHHbIE BO3MOXKHOCTH €&
peleHus;
o YMEHMsI yCTAHABIMBaThb IPUUYMHHO-CJIEICTBEHHBIE CBSI3M; CTPOMUTH JIOTUYECKUE

pacCyxaACHUus, YMO3aKIOUCHU A (I/IHILYKTI/IBHBIG, ACAYKTHUBHBIC U T10 aHaJ'IOI‘I/II/I) U BBIBOJHBI,



o YMEHHUS CO3/laBaTh, MPUMEHATh M IPeoOpa3oBHIBaTh 3HAKOBO-CHMBOJINYECKHE
CpEeACTBa, MOAEIHN U CXEMBI [l PELICHUs] y4eOHBIX U IO3HABATENIBHBIX 3a/1a4;

o pasBUTHsL  CIIOCOOHOCTH  OpPraHU30BBIBATH  y4eOHOE  COTPYJHUYECTBO U
COBMECTHYIO JESTECIBHOCTh C YYMTEIEM U CBEPCTHHKAMH: OINPEACIATh LENH, PaclpencisiTh
(GYHKIMU W pONM YYaCTHUKOB, B3aWMOJICHCTBOBATh M HAXOAUTH OOLIME CIOCOOBI PadoTHI;
yMeHusi paboTaTh B IpymIe: HAXOAWUTh OOIee pelleHne W pa3penarh KOH(IMKTHL HA OCHOBE
COIVIACOBAHUS NO3MUMH W y4yéra HMHTEpecoB; ciywmarbh mHapTtHépa; (HOpMyIupoBaTh,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHUE;

J (dopmupoBaHus yuyeOHOM U OOIIENO0JIb30BATENBCKOM KOMIETEHTHOCTH B 00JIACTH
UCIIOJIb30BaHUsl HH(POPMAITMOHHO-KOMMYHUKAIMOHHBIX TexHomorui (MK T-koMrereHTHOCTEH);

J IIEPBOHAYAJILHOTO IPEJICTaBIEHUs 00 HIeAX U O METOJaX MaTeMaTUKHU Kak 00
YHUBEPCAIbHOM SI3bIKE€ HAYKU U TEXHUKH;

o Pa3sBUTHSI CIOCOOHOCTH BUETh MAaTEMaTHUECKYIO 3a/1a4y B APYIHX AUCLHUIUINHAX,
B OKPY’KAIOIIEH )KU3HU;

o YMEHUSl HAaXOJHUTh B Pa3jIMYHbIX MCTOYHMKAX MH(OpMalLnio, HEOOXOAUMYIO IS
pelIeHusl MaTeMaTHYeCKUX NpobjeM, W TPEACTaBIsATh €€ B IMOHATHOH (opme; MPUHUMATH
pelIeHye B yCIOBUSAX HEMOTHON M U30BITOYHON, TOYHOM 1 BEPOSITHOCTHOM MH(pOpMAIINH;

. yMEHUsl NOHHMMAaTb M HCIOJIb30BATh MAaTEMaTHYECKUE CPEACTBA HArJsAIHOCTH
(pPUCYHKH, YEPTEXKHU, CXEMBI U Jp.) Ul WILIOCTPALIMH, HHTEPIPETALUH, apryMEHTAllUH;

. YMEHMsI BBIJIBUraTb TUIIOTE3bl MPU PELIEHUU YYEOHBIX 3a7ady U MOHUMAHMUS
HE00XO0/IMMOCTH UX NIPOBEPKH;

. MTOHUMAaHU CYIIHOCTH aJITOPUTMHUYECKUX IIPEANMCAHUN U YMEHUS JIEUCTBOBATh B
COOTBETCTBUU C IIPEITI0KEHHBIM aJITOPUTMOM;

. YMEHHMsI CaMOCTOSITENIbHO CTaBUTh 1I€JIM, BHIOUpATh U CO3aBaTh AJITOPUTMBI JUIsS
peleHus yueOHbIX MaTeMaTHUECKUX Mpobiem;

. CHOCOOHOCTH IUIAHUPOBAaTh M OCYLIECTBIATH JAEATENbHOCTb, HANpPaBICHHYIO Ha

peHmICHUC 3a1a4 UCCIICAOBATCIILCKOT'O XapaKTEepPa,

npeomemnuwie:

1)oco3HaHue 3HaUCHUSI MATEMATUKH VISl IOBCETHEBHOW KU3HU YETIOBEKA,;
2)upe/CcTaBiIeHNs 0O MAaTEMaTHUYECKOW Hayke Kak cepe MareMaTHYeCKON IeATeILHOCTH,

00 sTamnax e€ pa3BUTHsA, O €€ 3HAYMMOCTH JIJIs1 Pa3BUTHS [IMBUIIH3AINN;

3)ymeHuss paboTaTh C MaTEeMAaTHYECKHMM TEKCTOM (CTPYKTYpPHPOBaHHE, W3BICUCHHE
HeoOXoauMOW HMH(pOpMAIMK), TOYHO K TIPaMOTHO BbIpakaTb CBOM MBICIM B YCTHOM U

MMACHEMEHHOM pcun, ITpuUMEHAA MATEMATUUYCCKYIO TCPMUHOJIOTHIO U CHUMBOJIMKY, UCIIOJB30BaTh



pa3NuYHbIe S3bIKM MaTeMaTHKH (CJIOBECHBIH, CHUMBOJMYECKUH, TpauuecKuil), pa3BUTHA
CHOCOOHOCTH 0OOCHOBBIBATD CYX/IEHUS, IPOBOIUTH KIACCU(PHUKAIIHIO;

4)BranieHnsi 6a30BBIM MOHATHIHBIM aIrapaToM: UMETh MPEACTAaBICHHE O YHcie, IPOOH,
IPOILIEHTaX, 00 OCHOBHBIX I'€OMETPUYECKUX OOBEKTax (TOouka, MpsMas, JOMaHas, Yroyl, MHO-
TOYrOJbHUK, MHOTOTPAaHHUK, KpYr, OKPY)XHOCTb, Imap, cdepa u 1p.), (HOpMUPOBAHHA
NPECTAaBICHUN O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHPE M Pa3IHMYHBIX CIIOCO0ax
UX U3y4YCHUS,;

5)npakTU4ecKH 3HAYMMble MAaTEeMAaTHYECKUE YMEHHUS U HAaBbIKU, MX IPUMEHEHHE K
PELICHUI0 MaTEMAaTUYECKUX U HEMAaTeMAaTUYECKUX 3a/1a4, [IPEAIIOIaratoiue yMEeHHUs:

o BBIMOJIHATh BBIYMCICHUS C HATypaJbHbIMU UHCJIAMH, OOBIKHOBEHHBIMH MU

CCATUYHBIMU I[pO6$IMI/I MMOJIOKUTCIBHBIMHA U OTPHULATCIIbHBIMA YUCIIAMH,

J pelmaTb TEKCTOBbIE 3a7aud apuU(METHYECKHMM CIIOCOOOM M C IOMOILBIO
YPaBHEHU;

o n300pakaTh (PUrypbl Ha INIOCKOCTH;

o MCII0JIb30BaTh FEOMETPUUECKUN «SI3BIK» JUIsl ONIUCAHUS MIPEIMETOB OKPYKAIOILErO
MHpa;

o U3MEPATh JJIMHBI OTPE3KOB, BEIMYMHBI YIJIOB, BBIUUCIATH IUIOIIAAM U OOBEMBI
buryp

o pacrio3HaBaTh U U300paXxxaTh PaBHbIE U CUMMETPUYHbIE (PUTYDBI;

o IIPOBOAMTH HECJIOKHBIE IPAKTUYECKHUE BBIYNCIICHUS C ITPOLIEHTaMH, CII0Ib30BaTh

IPUKUIKY U OLIEHKY; BBIIOJIHATh HEOOXOAUMBIE U3MEPEHUS;

o UCMOJIb30BaTh OYKBEHHYIO CHMBOJIUKY Ul 3alMcHd OOLIMX YTBEP)KICHUH,
(bopMyi1, BRIpaXKEHU, ypaBHEHUI;

o CTPOUTb HAa KOOPAMHATHOW IUIOCKOCTHM TOYKM IO 3aJaHHBIM KOOpJIMHaTaM,
OTpPEENATh KOOPJUHATHI TOUEK;

o YUTaTh U UCIOJIBb30BaTh MH(POPMALIMIO, MPEJICTABICHHYIO B BHJE TaOJHULBI,
auarpammsl (cToa04yaTol WM KpyroBoii), B rpapuueckoM BU/IE;

o pemath mpocredire KOMOWHATOpHBIE 3aJaud  1epedOpOM  BO3MOXKHBIX

BapHaHTOB.

MecTto Kypca MaTeMaTHKH B y4eOHOM IJIaHe

BbazucHsiii yueOHbIN (00pa3oBaTeNbHBIN) IJIaH HA U3yUYEeHHUE MAaTEeMAaTHKH B 5-9 kiaccax

OCHOBHOM IIKOJIBI OTBOJMUT 5 y‘Ie6HBIX qaCcoB B HCACIIO B TCUCHHC KaXXIO0T'0 roaa O6y‘-ICHI/IH,

Bcero 850uacos (170*5)



Ilnanupyemblie pe3yabTaThl 00y4eHUs MaTeMaTHKe B 5-6 Kiiaccax

Apudpmernka

ITo okOHYAHUM U3YUYEHHS KYPCa yYAIIMACH HAYYUTCSH:

-IIOHUMAaTh OCOOEHHOCTH JACCATUYHON CUCTEMBI CUMCIICHHUS;

-MCII0JIb30BaTh ITOHATHS, CBSI3aHHBIE C IETMMOCTBIO HaTypalbHbIX UHCEL;

-BbIp@XKaTh YHUCJIA B OSKBHUBAJEHTHBIX (opMmax, BbIOMpas HambOosiee NOAXOASIIYIO B
3aBHCHUMOCTH OT KOHKPETHOH CUTYyalllH;

-CpPaBHUBATh U YIIOPAI0UYNUBATH PallMOHAIbHBIC YHCIIA,

-BBIIIOJIHATH BBIYMCIEHUS C PALlMOHAJIBHBIMHU YHCIAMM, COUYETas YCTHBIE U ITMCbMEHHbBIE
IIPUEMBI BBIYUCIICHUH, IIPUMEHSATD KaJIbKYJIATOD;

- UCIOJb30BaTh IOHATHS U YMEHHS, CBA3aHHBIE C INPONOPLMOHAIBHOCTBIO BEJIMYUH,
IPOLIEHTAaMH, B XOJI€ PELIECHUS MaTEeMaTHYECKUX 3aJady U 3a/7ad U3 CMEXKHBIX IPEIMETOB,
BBITOJIHATH HECTIOKHBIE TPAKTUYECKUE PACUETHI;

- aHaJIM3MPOBATh TIpaUKU 3aBUCHUMOCTEH MEXIy BEIUYMHAMM (PAacCTOSHUE, BpeMs,
Temreparypa u T.I1.).

Yyauuiics mMoJy4uT BO3MOKHOCTh:

- IIO3HAKOMMTHCS C TIO3ULIMOHHBIMU CUCTEMAaMM CUHCJIEHMSI C OCHOBAHUSAMU, OTJIMYHBIMU
ot 10;

- yr1yOuTh U pa3BUTh MIPEICTABICHUS O HATYpaJIbHBIX YMCIaX U CBOMCTBAX JIEIUMOCTH;

- HAY4YUTHCSI MCIOJB30BaTh NMPUEMBI, PallMOHAIU3UPYIOLIUE BBIYMCIEHUS, TPHUOOpECTH
HaBbIK KOHTPOJIMPOBATH BBIUMCIIEHMSI, BBIOMPAsk OIXOIAIMM sl CUTyallMH CIIOCO0.

Yucnosvie u OykeeHnvie gulpadiceHust. YpasHenus.

ITo oKOHYAHMH M3YYEHUS KypPCa YYALMUCHA HAYYUTCH:

- BBIIIOJIHATH ONEPAIMH C YHCIOBBIMU BbIPAXKEHUSIMU;

- BBINIOJIHATH NpeoOpa3oBaHusl OyKBEHHBIX BBIpaXKEHUN(PACKPBITHE CKOOOK, IPUBE/ICHUE
NOJOOHBIX CIaraeMbIx);

- peuiaTtb JIMHEHbIE YpaBHCHHA, p€IIaTh TCKCTOBBLIC 3aJa1N aJ'Ire6paI/I‘leCKPIM MCTOA0M.

Yyammiicst MoJIy4YuT BO3MOKHOCTh:
- Pa3BUTH MPEACTABJICHHS O OYKBEHHBIX BBIPAXKEHUSAX U UX MPE0oOPa3OBAHMSIX;
- OBJIAJETh CIECHHAIBHBIMU NPUEMAMH PEUIEHUS YPABHEHMM, MPUMEHSTH armapar

ypaBHCHI/Iﬁ AJId pCHICHU KaK TCKCTOBBIX, TaK U IPAKTHYCCKUX 3a/1a4.

I'eomempuueckue gucypul.
Hszmepenue ceomempuieckux 6eaudun

ITo OKOHYAHHMHU M3YYECHUS KypPCa YYALMNHCH HAYYUTCH:



- pacro3HaBaTh Ha YEpPTEkKax, PUCYHKAX, MOJECIAX U B OKPYKAKOLIEM MHUPE IUIOCKHE U
MPOCTPAHCTBEHHBIE TEOMETPUIECKHE (DUTYPBI U UX DJICMEHTHI;

- CTPOMUTB YIJIbI, ONPEAEATh UX TPAAYCHYIO MEPY;

- pacmo3HaBaTh M H300pakaTh Pa3BEPTKU KyOa, MPSIMOYTOJILHOTO NapajuleNienurena,
MPAaBUJIBHOM NUPaMU/Ibl, HUJIMHIPA U KOHYCA;

- OIpeNeNATh MO JUHEWHBIM pa3MepaM pa3BEPTKH (PUTYpHI JIMHEHHBIE pa3Mepbl caMoi
¢burypsl 1 Ha000pOT;

- BBIYHUCIATH 00BEM MPSAMOYTOJIBLHOTO Mapalljiesienuiesa u Kyoa.

Yyammiicst MOJyYUT BO3MOKHOCTb:

-  HAyYUTBCS BBIYHCIATH O0BEM TPOCTPAHCTBEHHBIX TEOMETPUYECKHX  (UTYD,
COCTABJICHHBIX U3 MPSMOYTOJIBHBIX NapAJIJICIIECIHUIIEI0B;

- YTIyOUTh ¥ pa3BUTh MPEACTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (purypax;

- HAYYUThCS IPUMEHSATD MMOHATHE Pa3BEPTKU J1JIs1 BHIIIOJIHEHHS IPAKTUYECKUX PACUETOB.

Onemenmuvl cmamucmuxu, eepossimuocmu. Kombunamopuwvie 3a0aqu.

ITo okOHYAHUM U3YUYEHHS KYPCA YYAIUMHCH HAYYUTCH:

-HCIONIb30BaTh MPOCTEHIINe CIMOCOObl MTPEACTABICHHUS U aHajih3a CTATUCTHUYECKUX
JIAaHHBIX;

- pewmwaTb KOMOMHATOpHbIE 3a/adyd Ha HAXOXACHHE KOJMYecTBa OOBEKTOB  WIIU
KOMOHWHAIIUM.

Yuamuiics MoJLy4uT BO3MOKHOCTb:

- mpHoOpecTH MepBOHAYANBHBIA OMBIT OpraHU3alMy cOOpa MaHHBIX MPH MPOBEACHUU
orpoca 00IIECTBEHHOTO MHEHHUS, OCYIIECTBIISATh UX aHAJN3, PECTABIIATh PE3yJIbTaThl ONpoOca B
BU/JIEC TAOJIUIIBI, JUATPAMMEI;

- HAYYUTBHCA HCKOTOPLIM CIICTIUAJIbHBIM HpI/IéMaM peHICHUs KOM6I/IH8.T0prIX 3agay.

Ilnanupyemble pe3yJbTaThl H3y4YeHHs aJaredpsl B 7-9 Kiaaccax

< AnreOpanyeckue BeIpKEHHUS

Buinycknuk nayuumcesa:

° OTIEPUPOBATh TOHATUSIMH «TOXIECTBO», «TOXKJIECTBEHHBIE MPE0oOpa3OBaAHUS»,
peliaTth 3aqa4u, coJepKaiiie OyKBeHHbIC JaHHbBIE, pad0TaTh ¢ PopMyIamu;

° ONEpUPOBATH MOHITUEM KBAJIPATHOT'O KOPHS, TPUMEHSThH €r0 B BBIYUCIICHUSX;

° BBITIOJIHSITh TIPEOOPa30BaHUsI BBIPAKCHUH, COJEPXKAIIUX CTENEHU C IIEIBIMU
MOKa3aTeNIsIMU U KBaJpaTHBIE KOPHU,

° BBITIOJIHSTh TOXKJIECTBEHHBIC MPEOOpa30oBaHUsl paAllMOHATIBHBIX BBIPAXKEHUN Ha
OCHOBE MPABWJI JEHCTBUI HAJl MHOTOUYJICHAMH U aJIreOpandecKuMu Apo0sMu;

° BBITIOJIHATD PA3JIOKCHHUE MHOTOYJICHOB HA MHOXKHUTCIIN.



BoinycKHUK noiyuum 603MOMCHOCHb:

J BBIIIOJITHUTH ~MHOTOIIArOBBIE MPEOOpPA30BaHUS  PAMOHAIBHBIX  BBIPAKEHUH,
IPUMEHSS ITUPOKUI BEIOOP CIOCOOOB U MPUEMOB;

J HNPUMEHATH TOXKJIECTBEHHbIE MPEOOPa30BaHMs IS PEIICHHS 3a/1a4 U3 PA3IHYHBIX

paszienoB Kypca.

% YpapHeHHs

Buvinycknuk nayuumcsn:

J pelaTe OCHOBHBIE BHJBI PAallMOHAIbHBIX YPAaBHEHUH C OJHOW IIE€PEMEHHO,
CHCTEMBI JIByX YPAaBHEHHUH C ABYMs IIEPEMEHHBIMH;

o IIOHMMATh YPAaBHEHUE KAK BaXKHEUIIYIO MATEMATUYECKYIO MOJIENbIJIS ONIUCAHUS U
W3YYCHUS Pa3HOOOPA3HBIX pealbHBIX CUTYyallUd, pelaTh TEKCTOBBIC 3a7a4d alreOpandecKuM
METO/I0M;

° OPUMEHSTh TrpaduyuecKkue NpPEeACTaBICHUS JUIs HCCIIEIOBaHUS ypaBHEHU,
MCCJICIOBAHMSI U PEILIEHUS CUCTEM YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

Boinycknuk nonyuum 603mo0icHocmy:

o OBnazers crienyaabHBIMU NPUEMAMU PELICHUS] YPABHEHUM U CUCTEM YPaBHEHUN;
YBEPEHHO MPUMEHATH alapar ypaBHEHUN JUIsl pelIeHus] pa3HOOOPa3HbIX 3aJjau U3 MaTeMaTHuKH,
CMCKHBIX NPECAMETOB, IPAKTUKHU,;

o [TpumensTh rpaduueckre npeacTaBiIeHUs A UCCIEI0BaHUs YPaBHEHUI, cUCTeM

YpaBHEHHIA, COAEPIKAINX OYKBEHHBIE KO UIESHTHI.

o HepaseHcrtsa

Buinycknuk nayuumces:

. IloHuMaTe TEPMUHOJIIOTMI0O W  CHUMBOJIMKY, CBS3aHHYIO C OTHOLICHUEM
HEPaBEHCTBA, CBOMCTBA YHCIOBBIX HEPABEHCTB;

. Pemate nuHENHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM U HMX CUCTEMBI; pEILIaTh
KBaJIpaTHbIE HEPABECTB C ONOPOH Ha rpaduueckre NpeacTaBIeHUS;

L4 HpI/IMeHHTB arrapar HEPAaBCHCTB JIA PCHICHUA 3ada4 U3 Pa3IMYHBIX Pa3CcIOB

Kypca.

Buvinycknuk nonyuum 603MOMCHOCHIb:
. OBnaneTb pa3nuyHbBIMUA TpUEMaMHU JOKa3aTEIbCTBA HEPABEHCTB; YBEPEHHO
MPUMEHSTh allllapaTHEPaBEHCTB ISl PEIIEHUsI Pa3HOOOPA3HBIX MaTEMaTHYECKHX 3a]1a4, 3a/1a4 U3

CMCKHBIX NIPECAMETOB U ITPAKTUKH,



. [IpumensTy rpaduueckue MpPEICTaBICHUS [UIsI HCCIEIOBAaHUS HEPAaBEHCTB,

cojiepkanux OyKBeHHbIC KOI(PPHUITUEHTHI.

o YuC10BbIE MHOXKECTBA

Buvinycknuk nayuumcs:

° ITonumarn TCPMHUHOJIOTUIO U CHUMBOJIUKY, CBA3aHHBIC C IIOHATHCM MHOXCCTBA,
BBITIOJIHATE OIICpallii HAJT MHOKCCTBAMMU,

° Hcnonp30BaTh HaYaILHEIC MNpeaACTaBJICHUA O MHOXKCCTBC HCFICTBHTGHLHBIX YHUCCII.

Boinycknuk nonyuum 603moicHocmy:

. Pa3BuBaTh npecTaBiIeHUE O MHOKECTBAX;

° Pa3BuBath MpEACTAaBJICHUEC O YUCIIC U YHUCIOBBIX CUCTCMAX OT HATYPAJIbHBIX YHUCCII
a0 I[CﬁCTBHTGJIBHBIX; 0 poJin BBIUHCIICHHH B IIPAKTUKCE,

o Pa3sute n yFJIy6I/ITI) 3HaHHUuA O I[CC?ITH‘IHOfI 3armucu I[CflCTBHTGJIBHI:IX YHUCECII

(mepuoauvecKre U HEMEPUOINIECKHUE IPOOH)

R/

L¢3 DyHKIMU

Buinycknuk nayuumces:

o [ToHumaTh M HCIOJIB30BaTh (PYHKLIMOHAIbHbBIE ITOHSATH.A3BIK (TepMuUHBI,
CUMBOJINYECKUE 0003HAUEHU);

o Crpoutb rpaduku 31eMEeHTapHBIX (YHKLIMH, UCCIEI0BaTh CBOMCTBA UYUCIIOBBIX
(GYHKIMI Ha OCHOBE U3YYEHUS [TOBEACHUS UX IPa(UKOB;

o [ToHuMaTh (YHKLIUIO KaK BaKHEHIIYI0 MaTeMaTHYECKYI0 MOJEINb Ul ONUCAHUS
IIPOLIECCOB U SIBJICHUN OKPY’KAIOLEro MUpa, MPUMEHITh (QYHKIIMOHAIBHBIN S3bIK JJIS ONUCAHUS
U MCCIIEZIOBAHUS 3aBUCUMOCTEN MeXIy (PU3MUEeCKUMU BETUUUHAMU;

J [Tonumath ¥ HKCHOJIB30BAaTh  fA3BIK  IOCJENOBATEIbHOCTEH  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHUS)

. [TpumeHsTh (GopMynbl, CBsI3aHHBIE C apu(PMETUYECKOM U TE€OMETPUYECKOU
OporpeccusiMi, W ammapar, c()OpMUPOBAaHHBIN NPH HM3YYEHUH JPYTUX pa3lenoB Kypca, K
PEILIEHUIO 3a/1a4, B TOM YHCJIE C KOHTEKCTOM U3 PEaIbHON KU3HU.

BoinyckHUK noayuum 603MOMCHOCHb:

o [TpoBOaUTH MCCNEOBaHMS, CBSI3aHHbIE C U3YUYEHHUEM CBOMCTB (YHKLUHU, B TOM
YHClIe C WCIOJIb30BAHUEM KOMIIbIOTEpPA; HAa OCHOBE I'pa(HUKOB M3YYEHHBIX (YHKIMHA CTPOUTH
Oosee cinoxHble TrpaduKu (KyCOUHO-3a/JaHHBIC, C BEIKOJIOTHIMU TOUYKAMH | T.II. );

J Hcnonp3oBath QyHKIMOHATBHBIE IPEACTABIEHUS U CBOMCTBA (PYHKIIMU PELICHUS

MaTeMaTUYECKUX 3aa4 U3 Pa3IMYHbIX pa3/ieloB Kypca;



. Pemare koMOMHHMpOBaHHBIE 3a/a4d C MPUMEHEHHEM (QOpMyJa n-TO 4WieHa U
CyMMBI TIEPBBIX N WICHOB apU(PMETHUECKON M T€OMETPUYECKON MPOTPECCUid, MPUMEHsSIS MPHU
JTOM almnapar ypaBHECHUN U HEPABEHCTB;

J [Tonnmatp apudMeTHdYecKyr0 M TEOMETPUUYECKYI0 MpOrpeccud Kak (QyHKIUU
HATYpaJIbHOTO apryMEHTa; CBS3bIBaTh apU(METHUYECKYIO MPOTPECCHIO C JHMHEHHBIM POCTOM,

TCOMCTPHUICCKYIO - C SKCIIOHCHIIMAJIbHBIM POCTOM.

< DJIEMEHTHI IPUKIAIHON MaTEMATUKU

Buinycknuk nayuumesn:
J Hcnonb3oBarh B XO/A€ pEHICHUS 3a/ad JJIEMEHTApHbIE IIPEJICTABIICHUS,

CBsI3aHHBIC C HpI/I6J'II/I)KéHHBIMI/I 3HA4YCHUAMU BCIINYHH,

° Hcnonp30BaTh MpOCTEHIME CIIOCOOBI MPEACTABICHUS M aHATTN3a CTATUCTUICCKUX
JIAHHBIX

° HaxomuTh OTHOCHTEIBHYIO YaCTOTY U BEPOSATHOCTH CIIy4alHOTO COOBITHS;

. Pemarer kKOMOWHATOpHBIC 3a7aud HA HAXOXKJICHUE 4YHCIAa OOBEKTOB HIIU
KOMOWHAIA.

Buvinycknuk nonyuum 603MOMCHOCHIb:

. IIoHATH, YTO YMCIOBBIE NAaHHBIEC, KOTOPHIE UCIIOJIB3YIOTCSA IS XapaKTEPUCTUKU
00BEKTOB OKPY>KAIOLIET0 MHUpa, SIBJISIOTCS MPEUMYIIIECTBEHHO NMPUOIMKEHHBIMU, YTO IO 3alUCU
npUOIMKEHHBIX 3HAYCHNUH, CONIEPIKAIINUXCS B HH(POPMAITMOHHBIX UCTOYHUKAX, MOYKHO CYAUTH O
HOTPEIIHOCTU MPUOIMKEHNUS;

. [ToHSATH, UTO MOTPEUTHOCTD Pe3ybTaTa BEIYMCICHUN T0JKHA OBITH COM3MEPUMA C
MOTPELITHOCTBIO UCXOHBIX JaHHBIX;

. [Tpuobpectn mnepBOHAYANbHBIM ONBIT OpraHuM3alMd cOopa JaHHBIX IHIpU
IPOBEIEHUN ONpoca OOIIECTBEHHOTO MHEHMs, OCYLIECTBIATh WX aHAJU3, IPEICTaBIATh
pe3yibTaThl ONPOCca B BHJIE TAOIHULIBI, AUATPAMMBI;

. [TproOpecTu OMBIT MPOBEAEHUS CIy4alHBIX SKCHEPUMEHTOB, B TOM YHCIE C
MIOMOILBI KOMIIBIOTEPHOI'O MOJEIUPOBAHMS, WHTEPIPETALUNA HX pPE3YJbTaTOB; HAYYUTHCS

HEKOTOPBIM CIICIIUAJIBHBIM HpI/IéMaM pemicHuAd KOM6I/IHaTOpHBIX 3aaad.

MnhaHupyemble pe3ynbTaTbl U3ydeHUA reomeTpum B 7-9 Knaccax

< [eomerpuueckue GUTYPBI

BbpInyCKHUK HAy4YHUTCSH
. ITonb30BaTbCsl SI3BIKOM TE€OMETPHUM I OINHCAHHS NIPEIMETOB OKPYXKAIOLIEro

MHpPa U UX B3AaUMHOT'O PacCIiOJIOXKCHUA;



. Pacno3naBaTh 1 n300pakaTh Ha yepTexax M PUCYHKaX reoMeTpuueckue Gurypbl
1 MX KOMOMHAIIWY,

. KnaccudumupoBars reomerpudeckue GUrypsi;

o HaxomuTe 3HAaYeHUS JUIMH JIMHEHHBIX JJIEMEHTOB (UTYp W HMX OTHOIICHHSI,
rpagycHyto Mepy yrioB oT 0 1o 180°, mpuMeHsisi onpe/eNieHus, CBOWCTBA U MPU3HAKH QUTYp U
UX 3JIEMEHTOB, OTHOIEHUs (Uryp (paBeHCTBO, 0100HUE, CUMMETPHSI, IIOBOPOT, MapaIeIbHbBIN
MePEHOC);

J OnepupoBaThb € HaYaJbHBIMH MOHATUSAMU TPUTOHOMETPUU U  BBIIOJIHATH
DJIEMEHTAPHBIE ONepaK HaJl PYHKIMSIMH YTJIOB;

J Jloka3bIBaTh TEOPEMBI;

J Pemarp 3amaun Ha 10Ka3aTeabCTBO, OMHUPAsCh HA M3yYEHHBIE CBOICTBA QUryp U
OTHOUIICHUN MEXIy HUMH U IPUMEHSISI U3yYEHHbIE METO/bI JOKA3aTeNIbCTBA;

o Pemare HecnokHble 3a/a4dl Ha MOCTPOCHHE, MPUMEHSS OCHOBHBIE AJITOPUTMBI
MIOCTPOCHHUS C TIOMOIIBIO IIUPKYJIS U THHCHKH;

o Pemmats npocreiinive niaHUMETPUIECKHE 3a1a4H.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH

o OBnazeTp MeTOJAaMHU pEIIEHUS 3aJa4 Ha BBIYHUCICHHE M JI0KA3aTeNbCTBO:
METOJIOM OT MPOTHUBHOTO, METOJOM IOJOOMS, METOJOM Tiepedopa BapHaHTOB U METOJIOM
TEOMETPHYECKUX MECT TOUCK;

o [TproOpecTy OMBIT TPUMEHEHHUS anreOpanvdeckoro ¥ TPUTOHOMETPUICCKOTO
amnmapara ¥ uJe ABMKEHUS IIPU PEIIeHUU TeOMEeTPUYECKUX 3a/1ay;

. OBnaneTh TPAAUIIMOHHONW CXEMOW pellieHus 3a/Jad Ha MOCTPOCHUE C MOMOIIBIO
UPKYJS ¥ TWHEHKU: aHAINU3, TTOCTPOCHUE, 10Ka3aTeIbCTBO U UCCIIEIOBAHHE;

o HayunTbcs pemaTh 3a7a91 Ha TIOCTPOSHUE METOJIOM F€OMETPHYECKUX MECT TOUCK
1 METOIOM MOI00MS;

. [IpuoOpecTt OMBIT WCCIEIOBAHUS CBOWCTB IJIAHUMETPUYECKUX (QUTYpD C
MOMOIIbI0 KOMIIBIOTEPHBIX MPOTPaMM;

o [TproOpecTy OIBIT BBHITTOIHEHUS TIPOCKTOB.

< H3MmepeHne reoMeTpUIECKNX BEJIUYHH

BbinmyckHuK HayuuTces

o Hcnonbs30BaTh CBOWCTBA M3MEPEHUs [UIMH, YIVIOB M IUIOIIAJEH IPU PELICHUH
3a/lad Ha HAXO0XJIECHHWE [UIMHBl OTPE3Ka, UIMHBI OKPYXKHOCTH, JUIMHBI JIyTM OKPYKHOCTH,
IpasyCHOM MEpHI yIia,

. BblunciaTe miomaam TpeyrojJbHUKOB, IPSIMOYTOJIBHUKOB, TPANEUil, KPyroB U
CEKTOPOB;

o Bbruncnare AMMHY OKPY>KHOCTH U ITIMHY JTyTH OKPYXHOCTH;



o BbluucnaTe UIMHBI ~ JIMHEWHBIX 3JEMEHTOB (QUIyp M HMX YIJbl, HUCHOJIb3YA
U3y4eHHbIE (POPMYIIbI, B TOM YUCiIe (POPMYJIIbI JUIMHBI OKPY>)KHOCTU U JJIUHBI AYTH OKPY>KHOCTH,
dopmybl momanei guryp;

J Pemate 3amaun Ha J10Ka3aTENbCTBO C MCIOJIB30BaHUEM (HOPMyYT JUIMHBI
OKPY)KHOCTH M JUJTUHBI IyTH OKPYKHOCTH, (opMyJI Iiomaaeit puryp;

J Pemare mnpakTtudeckue 3anayd, CBA3aHHBIE C HAXOXKIEHUEM TI€OMETPHUYECKHX
BEJIMYHH ( HCIIOJNIB3YSI TPH HEOOXOAMMOCTH CIIPABOYHHUKH U TEXHUUECKUE CPEICTBA).

BbINyCKHUK IOJIY4YHT BO3MOKHOCTD HAYYHUThCH:

J Bbruucnare  miomamu  Guryp, COCTaBISHHBIX W3 JBYX Wi Oonee
IIPSIMOYTOJIBHUKOB, IIapajuIeJIOrpaMMOB, TPEYTOJIBHUKOB, Kpyra M CEKTOPa;

. Breruucnare IIJIOIAU MHOI'OYTOJIbHUKOB, UCIIONIB3YsI OTHOLLEHUS
PaBHOBEIIMKOCTH W PaBHOCOCTABJIEHHOCTH.

. [TpumeHnsTh anredpanvyeckuii ¥ TPUrOHOMETPUUECKUN anmapaT U UJIeU JIBUKCHUS

Ipu pPCUICHUHU 3a/la4 Ha BBIYHUCIICHHUC rmomazleﬁ MHOT'OYT'OJIbHUKOB.

o Koopauuartel

BbInyCKHUK Hay4YuTCH

. Bpluucnate  UIMHY OTpe3ka 10 KOOPAMHATAM €r0  KOHIIOB; BBIYMCIIATH
KOOpJMHAThI CEPEANHBI OTPE3KA;

. Hcnonb3oBaTh KOOPAMHATHBIA METOX JUIsL H3Yy4YEHUs CBOWCTB IPSAMBIX U
OKPYKHOCTEH.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTH

° OBnajgeTy KOOPAWMHATHBIM METOJOM pEUIeHUs 3aJad Ha BBIYUCICHHE U
JIOKa3aTeIbCTBO;
° [TproOpecTy OMBIT UCHOJIB30BAHUS KOMIBIOTEPHBIX MPOTaMM JJisi aHalu3a

YaCTHBIX CIy4YaeB B3aMMHOT'O PAaCHOJIOKEHUS OKPY)KHOCTEH U MPSIMBIX;

L4 HpI/IO6peCTI/I OIIBIT BBIITOJIHCHUSA ITPOCKTOB.

X/

14 BekTopsl

BpInyCKHUK HAy4YuTCH

® OHCpI/IpOBaTB C BCKTOpaMH: HAXOJUTb CYMMY H DpPA3HOCTb JIBYX BCKTOPOB,
3aIaHHBIX TCOMCTPHUYCCKU, HAXOJAUTH BCKTODP, paBHBIfI MPOU3BCACHUIO 3aIaHHOT'O BCKTOpA Ha
YHCIIO;

® HaXO,Z[I/ITL JJIs1 BEKTOPOB, 3a/IaHHBIX KOOPAWHATAMU: JJINHY BCKTOPA, KOOPANHATHI
CYMMBI nu pa?,HOCTI/I }IBYX nu 60.]'166 BeKTOpOB, KOOp)II/IHaTBI HpOI/I3Be}16HI/I$[ BGKTOpa Ha 4YHuCJIO,
MPUMEHSISI IPU HEOOXOJUMOCTH TIEPEMECTUTENbHBIHN, cOUeTaTeNbHbIN WIN pacipeeuTeNbHbIN

3aKOHEI;



. BbruncnsaTe ckansipHOoe TMpPOU3BEIACHHE BEKTOPOB, HAXOIUTh Yrol MEXIY

BEKTOPAMHU, YCTaHABINBATh MEPIEHAUKYIIPHOCTD MPSIMBbIX.

BLIHYCKHI/IR MOJIYYMT BO3MOKHOCTH

o OBnazners BEKTOPHBIM METOJOM /Il pEIIeHHs 3a7ad Ha BBIYUCIEHHUE U
JI0Ka3aTeNbCTBO;
. [TproGpecTy ONBIT BHITIOJHEHUS IPOEKTOB.

ConepxaHie Kypca MaTeMaTHUKU 5-6 KJIACCOB.

Apugmemuxa

HartypaabHble ynciaa

J Psn natypanpHbIX uncen. JlecsiTuuHas 3anuch HaTypaidbHBIX uncen. OKpyrieHue
HaTypaJIbHbIX YHCEIL.

. Koopaunatsslii 1yy.

J CpaBHeHue HaTypasibHbIX uncen. CloXKeHHE U BbIUMTAHUE HATYPaJbHBIX YHUCEIL.
CBOHCTBA CIIOKEHUS.

. YMHOKEHHE U JeJieHUe HaTypajabHbIX uncen. CBolicTBa yMHOKeHuUs. JleneHue c
octatkoM. CTeneHb Yncia ¢ HaTypajlbHbIM I10Ka3aTeleM.

J Jenurenu u KparHble HaTypajibHOro uucia. HauOonbluii oOluil nenurtensb.

Hawnmenbiiee oomiee kpatnoe. IIpusnaku genmumocTty Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

. [Tpocteie u cocTaBHbIe yncia. Pa3noskeHune yrcen Ha MPOCThIE MHOXKHUTEIH

J Pemenne TekcTOBBIX 3a/1a4 apu(METHUECKUMH CIIOCOOaMH.

JApoon

. OObikHOBeHHBIE JpoOu. OCHOBHOE CBOMCTBO apoou. Haxoxmenwe npoOu ot

yrcna. Haxoxkxaenuwe ymcna mo 3HaueHuto e€ npoOu. [IpaBunbHbIE U HEMpaBUIBHBIE APOOU.
CMelaHHbIe YHCIIa.

° CpaBHeHuEe OOBIKHOBEHHBIX ApoOel W CMENIaHHBIX 4uced. ApudpMmeTHUecKue
JEUCTBUSI C OOBIKHOBEHHBIMH JPOOSIMU ¥ CMEIIAHHBIMU YHCIIAMHU.

° Hecsatuunbie apobu. CpaBHEHHE H  OKpYIJIEHHE JECATUYHBIX  JIpOOeH.
Apudmerndeckue ASUCTBUS C AECITUUHBIMU ApoOsiMu. [IpUKUAKK pe3ylbTaTOB BBHIYMCICHHM.
[IpencraBnenne AecATUYHOW ApOOM B BUIE OOBIKHOBEHHOW IpOOM M OOBIKHOBEHHOW B BHJIE
JIECATHUYHON. beckoHeuHble NepuoanYecKrue NeCATUYHBIE Apodu . JlecaTuuHOe MpHUOIIHKEHUE
OOBIKHOBEHHOH J1pO0H.

° OtHomenue. [IpouieHTHOE OTHOIIEHWE ABYX uucen. JleneHuwe yucia B JTaHHOM

oTHoIICHUN. Macira0.



. [Ipomoprusa. OcHOBHOE  CBOMCTBO  mpomopruu. Ilpsmas wu  oOpaTHas

MMPONMOPHUOHATIBHBIC 3aBUCUMOCTH.

° [Ipouentsl. HaxoxaeHue mnpoueHTOB OT uucha. HaxoxaeHwe uucina mo ero
MIPOIICHTaM.
° Pemenue TekcTOBBIX 33724 apu(PMETHUCCKUMHU CITIOCOOaAMHU.

PannoHaabHbIE YHCJIA

J [TonoxxurenbHbIE, OTpULIATEIbHBIC Ucaa 1 yucio 0.
J [IpoTuBononoxHbIe yncia. Moayib dyncia.
J Ilenble uwncna. PaumonanbHble uyucna. CpaBHEHHME paLMOHAIbHBIX YHCEIN.

Apudmerndeckue NEUCTBUS C palMOHAIBHBIMA YHciIaMHi. CBOMCTBA CIIOKEHUS U YMHOKCHUS
palMOHAIBHBIX YHCEIL.

° Koopaunarnas npsmas. KoopauHatHas mI0CKOCTb.

Beauuunbl, 3aBUCMMOCTH MKy BeJINYNHAMU.

° Enuaune! nuHel, m1omaay, o0bEMa, Macchl, BPeMEHH, CKOPOCTH.

° [TapameTpsl 3aBUCHUMOCTEN My BennunHamu. [IpencraBnenue 3aBucumMocTeii B

Buze hopmyn. Beraucnenus mo popmynam.

Yucnosvie u Oykeennvle gulpadicenus. YpasHeHusl.

. UucnoBble BbIpakKeHMs. 3HaY€HUE 4HUCIOBOroBblpaxkeHus.Ilopsiiok aelictBuil B
YUCJIOBBIX BBIpAXKEHUAX. bykBeHHbIE BbIpaxeHUs. Packpeitue ckobok. [logoOHbIe ciiaraemsle,
IpUBEEHNE OJ00HBIX cilaraeMblx. GopMyIibl.

. VYpaBuenus. Kopenb ypaBHeHHs. OCHOBHBIE CBOWCTBAa ypaBHEHMH. Pemenue
TEKCTOBBIX 3a/1a4 C [IOMOLIbIO YPABHEHUM.

Onemenmol cmamucmuKu, 6eposAnHoCcmu. KOMéuHClI’I’IOprle 3a0ayu.

o [IpencraBienne MaHHBIX B BUJE TaONMIl, KPYTrOBBIX M CTOJOYATHIX JUArpamm,
rpadukoB.

o Cpennee apudmernueckoe. CpeHee 3HAUCHUE BEIUUHHBI.

o CnyuvaiiHoe coObiTHe. JlocTOBepHOE U HEBO3MOXHOE coObITHs. Perienue

KOMOMHATOPHBIX 3a]1a4.

I'eomempuueckue gucypuor.

Hszmepenus ceomempuieckux 6e1uduH

. Ortpesok. IlocTtpoenue otpeska. [nuHa otpeska, JjomaHoW. M3mepeHue MIMHBI
OTpe3Ka, INOCTPOEHHE OTpe3Ka 3aJaHHOW [UMHBL. I[lepumerp MHoroyrosnbHuKa. IImockocTs.
IIpsimas. Jlyu.

o VYron. Bunsl yrinos. I'pagycHas Mepa yrna. MI3mepeHne M MOCTPOEHHUE YITIOB C

MMOMOIIBIO TPAHCIIOPTHUPA.



. [Ipamoyronsuuk. KBaapar. Tpeyronsauk. Buasl TpeyroabHukoB. OKpYKHOCTh U
kpyr. nuna okpyxuoctu. Yucno [ .

. PaBenctBo ¢uryp. [Tonarue u coiicTBa miomanu. [lnomane npsMoyroisHuKa 1
kBajpata. [Tnomans kpyra. Ock cuMMeTpun QUIypBhl.

J Harnsanele mnpencraBieHHs O NPOCTPAHCTBEHHBIX (UIypax, TaKHX Kak:
IpSAMOYTOJIbHBIM Mapajuienenunen, Ky0, nupamuaa, MUIMHAP, KOHYC, wmap, chepa. ITpumepst
pa3sBEPTOK MHOTIOIPAaHHMKOB, LWIMHApA, KoHyca. [loHstue u cBoiictBa 00BEMa. OOBEM
IPSIMOYTOJIBHOTO IIapajuiesienunea u Kyoa.

J B3aumHoe pacnonoxkeHue AByX HOpsaMbIX. lleprneHaukyispHble  IpsIMBIE.
[TapayutenpHbIE IpSMBIE.

J OceBas U LIEHTpaJIbHAsE CUMMETPUH.

Mamemamuxa 6 ucmopuveckom pasgumuiu.

Pumckas cucrema cuuncnenus. Ilo3unmoHnsle cuctembl cuucieHus. OOo3HaueHHe
mudp B [Jpesueit Pycu. CrapunHble Mepbl AnuHbL. BBeneHue merpa Kak €JUHMIBI JUIMHBL
Merpuueckas cucrema mMep B Poccu, B EBpomne. Mcropus gopmupoBaHuss MareMaTHUYECKHX
cumBoJIoB. [pobu B BaBunone, Erunre, Pume, Ha Pycu. OTkpeiTue AecaTUYHBIX aApoOel. Mup
IIPOCTBIX yncen. 3oaotoe ceyenue. Yucno 0. [osBiaeHne oTpuiaTesIbHbIX YUCE.

JI.d.Maruunkwuii. [1.J1.YeObrmes. A.H.Kommoropos.
Kosn4ecTBO KOHTPOJIBHBIX PadoT:

B 5 knacce- 10
B 6 knacce-12

CozepxxaHue Kypca aJ'IF€6DBI 7-9 K1accoB

< AnreOpanyeckue BeIPDKEHUS

BripaxkeHue ¢ nepeMeHHbIMHU. 3HaU€HUE BBIPAXKEHUS C MEpEeMEHHBbIMU. JlomycTumbIe
3Hau€HUsl MEepeMEHHbIX. TokaecTBO. TOXKIECTBEHHbIE MpeoOpa3oBaHUs —alredpanvdecKux
BBIPAKECHUM. [[0Ka3aTeIbCTBO TOXKIECTB.

Crenenp ¢ HaTypalbHBIM IOKazaTeneM M €€ cBoiicTBa. OnHouneHsl. OIHOUIIEH
ctangapTHoro Buja. CreneHb ojgHOWIeHAa. MHoOrousaeHsl. MHOIOWIEH CTaHAAPTHOTO BHJA.
Crenenp MHorowieHa. CroxeHHe, BBIYUTAHME WU YMHOXXEHHE MHOTOUYJeHOB. DOpMyIibl
COKpAIIEHHOIO YMHOXEHUsS: KBagpaT CyYMMBl M KBaJpaT pa3HOCTH JBYX BBIPAKECHUH,
IIPOU3BEICHUE CYMMBI M PA3HOCTHU BYX BBIpaXCHUM. Pa3noikeHre MHOrOWIEHa Ha MHOKUTEIIN.
BbiHecenne MHoOUTENsT 3a CKOOKM. Meroa rpynnupoBku. Pa3zHocTh KBaapaToB ABYX
BbIpaxkeHnil. CyMMa U pa3HOCTb KyOOB JByX BbIpakeHuUd. KBanmpatubiii Tpéxunen. Kopenn
KBasZpaTHOro TpéxwieHa. CBoMcTBa KBaJpaTHOro TpéxwieHa. Pa3noxkeHHe KBaJgpaTHOrO

TpéX‘{JleHa Ha MHOXXHTCIIU



Parnmonansubie Boipaxkenus. Llensie Beipaxkenus. JpoOHbie BeipakeHus. Parponansnas

npo0b. OCHOBHOE CBOWCTBO palMOHANBbHOM nOpoOu. CrokeHue, BBIYMTAHUE, YMHOXXEHHE H

JIeJICHUE PAalMOHATBHBIX  JIpOOeH. Bo3Benaenue panmoHanbHOM apoOu B CTEIIEHD.

ToxnecTBeHHbIe IPe0OPa30BaHUs PAllMOHAIBHBIX BbIpakeHUH. CTENeHp ¢ 1eIbIM M0Ka3aTesieM
U €€ CBOMCTBA.

KBangpatHele kopHH. Apu(METHUECKHI KBaJIpaTHBIA KOpPEHb M €ro CBOICTBA.

TO)I(I[CCTBCHHBIG Hp606p330BaHI/IH BpraX(eHHﬁ, CoAcCpIKalMX KBAAPAaTHbBIC KOPHHU.

X/

YpaBHeHnue ¢ ogHou nepemeHHOW. KopeHb ypaBHeHHs. PaBHOCUIIbHBIE YpaBHEHMS.
CBolicTBa ypaBHEHHM C OJHOM NEPEMEHHOW. YpaBHEHHE KaK MaTeMaThyecKas MOJIEJb
peaNbHOM CUTyaluu.

Jluneitnoe ypaBHeHue. KBagpatHoe ypaBHeHue. @Popmylsia KOpPHEW KBaJpaTHOrO
ypaBHeHus. Teopema Buera. PanmonanbHble ypaBHeHHUs. PeleHne paBHOCUIBHBIX YPaBHEHHH,
CBOISIIMXCS. K JIMHEHMHBIM WJIM KBaJpaTHbIM ypaBHEHUsIM. PelleHne TEKCTOBBIX 3aJad C
MIOMOILBIO PALIMOHATIBHBIX YPABHEHUH.

VYpaBHeHUe ¢ OByMs NepeMeHHBIMU. ['paduk ypaBHEHHS C JIBYyMs IEPEMEHHBIMHU.
JluneliHOE ypaBHEHHUE C JABYMS MIEPEMEHHBIMU M €T0 TpaduK.

CucreMbl ypaBHEHHMH C AByMs nepeMeHHbIMU. ['paduyeckuii MeTon pelieHus
CHUCTEMbl ypaBHEHMH C JAByMs II€peMEHHbIMU. PemieHue cucTeM YpaBHEHHM METOJIOM
MOJICTAHOBKM M ciokeHus. Cucrema JByX ypaBHEHHUH C JBYMs IIEPEMEHHBIMH Kak MOJEJb

peaIbHON CUTYallUH.

o HepaseHcrtsa

UucnoBble HEPABEHCTBA U UX cBOMCTBA. COXKEHHE U YMHOKEHHE YUCIOBBIX HEPABEHCTB.
OueHuBaHue3HayeHMsl BblpakeHHd. HepaBeHCTBO ¢ onHON mnepeMeHHOH. PaBHOCHIIbHBIE
HepaBeHCTBA. UucClOBbIE NPOMEXYTKU. JIMHEWHBIE M KBagpaTHbIE HEPABEHCTBA C OJHOMU

HepeMeHHOﬁ. Cucremsbl HCPABCHCTB C OIHOM HepeMeHHOﬁ.

o YucioBblE MHOXKECTBA

MHoxecTBO U ero snemMeHThl. CrocoObl 3a7aHus MHOXecTBa.PaBHbIE MHOXKECTBA.
ITycroe mHOXkecTBO. IlogmHOoxkectBo. Omnepauuu Haxy MHoecTBamu  Miumroctpanus
COOTHOUIEHUM MEXJy MHOXKECTBAMM C IIOMOIIBIO JUarpaMm Olinepa. MHoxecTBa
HaTypaJlbHbIX, LIEIbIX, pAllMOHATBHBIX YKcell. PalnoHaabHOE YMCI0 Kak JpoOb BUaa % , TIe m-
[eJIOe YMCIO0, a N —HaTypalbHOe, M KaK OecKOHeYHas MepHOoJMuYecKas JecsiTUYHast JpoOb.
[lpencraBaenne 00 HppalMOHAIBHOM  YHCIe. MHOXECTBO  JEHCTBUTENIBHBIX  YHCEIL.

[IpencraBnenne NEMCTBUTEIHHOTO YKCA B BUJIE OECKOHEYHOW HETIEPUOIUICCKON EeCATHIHON

npobu CpaBHEeHHE JeCTBUTENBHBIX uncen. CBsa3b Mexay MHoxkecTBamMu N. Z. Q/



% Qyskuum
YucsioBbie QyHKIUH
OyHKIMOHANIBHBIE 3aBUCHUMOCTH MeXIy BenuuuHamu. [lonstue QyHKIMH
.DyHKIIUS KaK MaTeMaTn4decKas MOJIeIb peallbHOTro rporecca. O0IacTh onpeaeseHust 1 00J1acTh
3HaueHni QyHKMU. CriocoOs! 3aganus Gynknuu. ['paduk ¢pyakuun. Iloctpoenue rpaduxon
¢ynkumii ¢ nomompbio  npeoOpasoBanuit  ¢uryp. Hymu  ¢dynxmum.  [IpomexyTku
3HAaKONOCTOSTHCTBA (PyHKIMH. [IpoMEXyTKH BO3pacTaHUs U IPOMEKYTKH yObIBaHUS (PYHKIIUH.
Jlunetinast QyHKIMS, oOpaTHAas MPOIMOPIHUOHAIBHOCTD, KBaJpaTHYHAS (YHKIIHS,
dyHKIMA y = VX , UX CBOHCTBA U TPadUKH.

YucaoBble MOCJAET0BATEILHOCTH

[TonsiTie 4YMCIOBOW  IOCIENOBATEIBHOCTH. KoHneunsle u OeckOHEUHbIE
IIOCJIEI0BATEIBHOCTH. CriocoObl  3aaHUsl  MOCIIEA0BATEIBLHOCTH. Apudmernueckas u
reomerpuueckass mnporpeccuu.  CBoiicTBa WIEHOB apU(PMETHYECKOH M TEeOMETPUYECKOU

nporpeccuii. @opMmynel 00IIero wieHa apu(METHUYECKOW M TEOMETPHUYECKOW IPOTPECCHIA.
DopMyIbl CyMMBI N —IEPBBIX YWICHOB apu(PMETHUECKON 1 reoMeTpruieckoi mporpeccuii. Cymma
OECKOHEYHOM TeOMETPUYECKON porpeccuu, y kotopoii |q| < 1. IlpencraBienue GeCKOHEUHOM

MIePUOIUYECKON JECATUYHOM IpoOU B BHI€ OOBIKHOBEHHOM JIPOOH.

< DNEMEHTBI IPUKIAJTHON MaTeMaTUKH

MaremaTtnueckoe MojenupoBanue. [IponeHtHele pacu€rbl. Popmyna  CIO0XKHBIX
npoueHToB.  [IpubnuxEéHHbIE BBIYUCIEHUA. AOCOIIOTHAS M OTHOCHUTEIbHAs IOTPELIHOCTH.
OcHoBHblE TMpaBWiIa KOMOMHATOpUKU.  YacroTa M BEPOSATHOCTH CIy4alHOTO COOBITHS.
Knaccuueckoe ompeznesneHne  BEPOATHOCTH. HavanpHble cBeneHHMS O  CTaTUCTHKE.
[IpencraBiaeHne AaHHBIX B BHJIE TaOJUI, KPYroBBIX M CTOJIOYATBIX JUarpaMM, rpadukos.
Craructuyeckre XapakTepUCTUKH COBOKYITHOCTH JaHHBIX: CpEJHEee 3HaueHUe, MoJa, pa3Max,
MeuaHa BBIOOPKHU.

< AnreOpa B HCTOPHYECKOM PA3BUTHH.

3apoxaeHue anreOppl, KHUTa O BOCCTAHOBJICHUU W MPOTHUBOINOCTaBIeHHH Myxammena
anb-Xope3mu. Mcropus ¢GopmupoBaHus MaTeMaTH4ecKoro s3bika. Kak — 3apoaumnace upjes
koopauHat.  OTKpbITHE HppalMoOHaIbHOCTU. 3 wucTOpuM BO3HUKHOBEHUS (GOpPMYN IS
pemieHus: ypaBHeHMH 3-i1 u 4-i1 creneneidl. Mcropus pasButus noHstus ¢yHkiouu. Kak
3apoawmiiachk Teopus BeposiTHocTe. UYncna dubonayun. 3amaua JI.IIuzanckoro (Gubonayum)
0 KpOJIUKaX.

JI.D . Maraunkuii. I1.J1.YeObleB. H.N.Jlo6aueBckuHii. B.A.bynsikoBckui.
A.H.Kommoropos. ®.Buer. Il.depma. P.Jexapr. H.Tapramps. [.Kapgano. H.AGens.

b.ITackans. JI.IInzanckumii. K.I'aycc.



Konuuecmeo konmponsusix padom:

7 kmacc-8 8 xiacc-7 9 kacc- 6

ConeprkaHue Kypca reoMeTpuu 7-9 KJ1accosB

X/

LXS [Ipocreime reoMmerpudeckue HUTYpPhI

Touka, npsmas. Otpe3ok, nyd. Yron. Buael yrinos. CMeXHble U BEPTUKAJIBHBIE YIJIBL.
Bbuccekrpuca yria.

Ilepecekaromumecs u napajensHbie npsMble. [lepnenaukynsapuasie npsmsle. [Ipusnakn
NapauIe]IbHOCTH NpAMbIX. CBOMCTBA NapajuIeIbHBIX NPsAMBIX. [lepneHauKynsap U HakJIOHHas K
IPSAMOM.

X/

** MHOTOyIroJIbHUKH.

Tpeyronsauku. Buasl TpeyroabHukoB. Meauana, OMcCeKTpuca, BbICOTA, CPEIHSS JIUHUS
TpeyroibHuka. IlpusHaku paBeHcTBa TpeyrojibHUKOB. CBOWCTBA M MPU3HAKU PaBHOOEIPEHHBIX
TpeyroiabHUKOB. CepelHHbIN nepneHauKyisp orpeska. CyMma yrioB TpeyrojibHuka. BHemHue
yriasl TpeyroiabHuka. HepaBeHcTBO TpeyronpHuka. COOTHOIIEHHST MEXAY CTOPOHAMU U YIJIaMU
TpeyroibHuka. Teopema [Tudaropa.

[Tomo6uble TpeyrompHukd. [Ipu3Haku TOMOOMS  TPEYrodbHUKOB. TOYKH
nepeceyeHus MeauaH, OUCCEKTPHUC, BBICOT, TPEYroJIbHHWKA, CEPEAMHHBIX NEPIEHIUKYJISIPOB
CTOPOH TpeyrojbHuKa. CBOWCTBO OMCCEKTpUCH! TpeyroiabHuKa. Teopema Daneca. Metpuueckue
COOTHOLLIEHUS B MIPSAMOYTOJIBHOM TpeyrojbHuke. CHHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC OCTPOTO
yria npsIMOYrojbHOro TpeyrojabHuka u yrios oT 0 go 180°. dopmyinsl, CBA3BIBAIOLINE CHHYC,
KOCHHYC, TAHI'€HC, KOTAaHI€HC OJHOTO M TOro ke yria. PemeHune TpeyroiapHuUKOB. Teopema
CHHYCOB M T€OpEMa KOCUHYCOB.

YeTsIpEXYroJbHUKU. [Tapamienorpamm. CaoiicTBa 51 MIpU3HAKHU
napamienorpamMma.. [IpsmMoyroiabHuK, poM0O, KBaJapaT, MX CBOWCTBA M IMpHU3HAKH. Tpamerus.
Cpenusist TUHUA Tpanelyuu U e€ CBOMCTRa.

MHuoroyroiabHuKU. Bpimykibie MHoOroyroipHuku. Cymma YIJIOB BBIITYKJIOTO

MHOTI'OYT'OJIbHHKA. HpaBI/IHLHLIe MHOT'OYT'OJIbHHUKH.

X/

Qe OKpPVYKHOCTB U KPVT.

['eoMeTprUeCKrE TOCTPOESHUS

OKpyXHOCTb M KpYr. OJEMEHThl OKPYXXHOCTM M Kpyra. LleHTpanbHble U
BIIMCaHHbIe yribl. KacaTenbHas K OKpY)KHOCTH M €€ CBOMCTBA. B3ammHOe pacrionoxeHue
npsIMOH U OKpYKHOCTH. ONMCHHAs M BIIMCAaHHAs OKPYXHOCTH TpEYrojbHUKa. BrnmcaHHble U
ONMCAHHBIE YETBIPEXYIOJbHUKH, HX CBOWCTBA M MPU3HAKM. BrnucaHHble U ONMCAHHBIE

MHOI'OYI'OJIbHUKH.



I'eomerpuueckoe mecto Touek (I'MT). CepeanHHBIN NEPNEHIUKYIAP OTPE3Ka U
ouccexrpuca yrna kak ['MT.

['eomeTpuyeckre MOCTPOCHUS LHUPKYJIeM M JIMHEHKOoW. OCHOBHBIE 3alaud Ha
IIOCTPOCHHUE: ITOCTPOCHUE YT, PABHOIO JTaHHOMY, IIOCTPOEHUE CEPEAVHHOIO MEPIECHIUKYIIIpa
JAHHOTO  OTpEe3Ka, IMOCTPOCHHE MPAMOM, MPOXOUAIIEH Yepe3 JaHHYH0 TOYKY H
NEePIEHANKYISIPHON JaHHON MpsIMOM, MOCTpOoeHHEe OMCCEKTPUCH NaHHOTO yria. lIlocTpoenue

TPEYroJIbHUKA I10 3aJaHHBIM 3JICMCHTAM. MGTOI[ I'MT B 3aga4dax Ha IIOCTPOCHHUE.

<> M3MepeHne reOMeTpUYECKUX BEJIMYNH

JlinHa otpeska. PaccTossHne Mexay nBymsi ToukamMu. PaccTosiHMe OT TOYKM 1O MPSMOM.
PaccTosHne Mexny napauienbHbIMU IPSIMBIMU.
IIepumeTp MHOIOYTrOJIBHHKA.
Jnuna okpykHOCTH. [[nmrMHa 1yru OKpYKHOCTH.
I'pangycHas mepa yria. BennunHa BIUCaHHOTO yIJa.
[Tonstne momanu MHoOroyrojibHuka. PaBHoBenukue ¢urypel. Haxoxnenue
IUIONIAIN KBaJApaTa, IpsMOYTOJIbHHAKA, ITapajljiesIorpaMMa, TPEYroJabHUKa, TPAaleuu.

[Tonsitne tomanau kpyra. [lnomans cekropa. OTHOIIEHUE TUIOMIAACH MOAOOHBIX

dburyp.

X JlekapTOBBEI KOOPAMHATEI Ha MJIOCKOCTH

CDOpMy'J'Ia pacCTosdHuse MCEXKAY ABYMS TOYKAMMU. KOOpI[I/IHaTLI CCPCAHNHbI OTPE3KaA.

VYpaBHeHue Gurypsl. YpaBHeHUE OKPYKHOCTH U MPSAMON. YTII0BOH K03(pPULIMEHT mpsIMOii.

<> BekTopsl
ITonatue BexkTopa. Moayne (JuiMHa) BekTopa. PaBHble BekTOpbl. KommuHeapHbie
BGKTOPI)I. KOOp)II/IHaTI)I BCKTOpa. CJ'IO)KGHI/IG U BBIYUTAHUC BeKTOpOB. YMHO)KGHI/IG BCKTOpa Ha

ymcio. CkaisipHoe npousBeaeHne BeKTopoB. Kocunyc yria Mexay AByMsl BEKTOpaMHU.

X ["'eomerpuueckue npeoopa3zoBaHUs

[Tonstue o mpeodpazoBanuu ¢urypsl. [[Buxenue ¢urypsl.. Buasl nBuxeHus Qurypsr:
napajelbHbli IepeHoc, oceBasi CUMMETpHs, oBopoT. PaBHble durypsl. 'omoterus. [Togobue
buryp.

X JJIIEMEHTHI JIOTHKHU

Onpenenenne. AKCMOM U TeopeMbl. Jloka3arenbcTBO. J{0Ka3aTeabCTBO OT MPOTHUBHOTO.
Teopema, oOpatHas nanHHod. HeoOxommmoe M JocTaroyHOE YCIOBHE. YIOTpeOeHue

JJOTHYECKHUX CBA30KecaU..., mo..., moz20a u moavKko moaod.

X/

** ["'eoMeTpus B MICTOPUISCKOM Pa3BUTHUHM.




N3 ucropumn reomerpum, «Hauvana» Esximpa. Mcropus msaroro nocrynara EBkimpaa.
Tpuronomerpuss — Hayka 00 W3MEpPEHHH TpPEYroJbHUKOB. IlocTpoeHue mpaBUIIBHBIX
MHOTIOYrojabHUKOB. Kak 3aponunace nuiaes KOOpAUHAT.

H.N.Jlo6aueckuii. JI.Dinep. ®anec. [Tudarop.

Konuuecmeo konmponwvhvix padom

7 xnacc-6 8 xmacc-7 9 kiacc-6

OCHOBHBIE TEXHOJIOTHH

C unenbro obecrieyeHuss YPPEKTUBHOCTH U Pe3yJIbTATUBHOCTU y4eOHOro Ipolecca
UCTIOJIB3YIOTCSl Pa3JIMYHbIC TEXHOJIOTUU 00ydeHUsI.

I'maBHOM 3amadel HCIONB30BAHMS HOBBIX  TEXHOJIOTHMH SBISIETCA PaCIIMpPEHHE
MHTEJJIEKTYaJIbHBIX BO3MOKHOCTEH 4elloBeKa. Bee Mcnonp3yeMble TEXHOJIOTUN HAalpaBIeHbl Ha

COXpPAaHCHUC (I)I/ISI/I‘ICCKOFO, MNCUXUYCCKOTI'O U HPAaBCTBCHHOI'O 310POBbA KAXKAOI'0 YUCHUKA.

Ha ypokax HCHOIB3YyIOTCS DJIEMEHTHI CIEYIOIUX TEXHOJIOTHIM:

MNpobnemHoe obyyeHune
Coznanue B yueOHOM 1€ TeIbHOCTH NPOOIEMHBIX CUTYallMi U OpraHu3alis akTUBHOM
CaMOCTOSITEJIBHOM IEATENbHOCTH YYAIUXCs 110 MX PA3PEIIEHUI0, B PE3YJIbTATE YEro MPOUCXOJUT
TBOPUYECKOE OBJIa/ICHUE 3HAHUSAMHU, YMEHUSIMHU, HaBbIKaMH, Pa3BUBAIOTCSI MBICIIUTEIIbHBIE
CIOCOOHOCTH.
NuauBuayaabHo -pa3sBuBaloleeo0yyeHue
3HAKOMCTBO C HOBBIMM METOJAMM MBICIUTEIBHON JAEATEIbHOCTH IIPU PELIECHUU
TBOPUYECKUX 3aJaHUN C YEPTEKAMHU, TEXHOJIOTHUECKUMHU KapTaMH B HHIUBUAYaIbHOM IOPSIKE
Pa3noypoBHeBoe o0yueHue
VY yuurens nosBISETCS BO3MOXKHOCTh IIOMOraTh cllabOMy,  YAENATh BHUMAaHHE
CHJIBHOMY, peajlu3yeTcs KellaHHe CHUJIbHBIX ydamuxcs OblcTpee M TIIyOke MpOABUraThCs B
oOpa3zoBanuy. CHIIbHBIE ydallMecs YTBEPXKJAIOTCS B CBOUX CIOCOOHOCTSX, cialble MOIydaroT
BO3MOXXHOCTh HCIIBITBIBATh YUEOHBIH yCIlE€X, MOBBIIIAETCS YPOBEHb MOTHBAIMM YYEHUS.
TexHos10rus NPOEKTHOr0 00y4eHU s
VYuurenp opranusyer y4eOHO-TIO3HABATENbHYIO, HCCIEI0BATENbCKYIO, TBOPUECKYIO WIIH
UTPOBYIO JIEATEIIBHOCTh OOYYalOIMXCs, KOTOPhIE OBJIAJE€BAIOT HABBIKAMU CAMOCTOSITEIBHOTO
noucka, oOpaOOTKM M aHaNU3a HYKHOM HHQOpMAIMK AN peleHUsl Kakou-11u00 mpoOieMsl,

3HAYNMOM JJI1 YHaCTHHUKOB IIPOCKTA.



Pabora ¢ WuCHIOIBL30BAaHHEM OSTOM TEXHOJIOTHUH AacT BO3MOXKXHOCTb pPAa3BUBATH
WHIAUBUAYAJIIbHBIC TBOPYCCKUC CIIOCOOHOCTHU ydqamuxcs, 0oJjiee OCO3HAHHO NoOAXOJUTh K

npoeCcCHOHATHLHOMY " COLIMATEHOMY CaMOOIIPEICIICHUIO.

TexHo0rNs NCNOJb30BaHUS B 00y4eHHH UTPOBBIX METO0B: POJIeBbIX, /1€JIOBbIX H
APYrHUX BU0B 00y4aKOIIUX UTP
Pacmmpenue kpyrosopa, pa3Butre no3HaBaTelIbHO 1eATeNbHOCTH, POPMUPOBAHUE
OTpe/ieIeHHBIX YMEHUN U HABBIKOB, HEOOXOUMBIX B IMPAKTUUYECKOM 1eATEIbHOCTH, pa3BUTHE
0011ey4eOHbIX YMEHUM U HABBIKOB.
TecToBbIE TEXHOJIOTHH
Onenka ypoBHsl 00Y4EeHHOCTH I10 KOHKPETHOH TeMe, MO3BOJISIoNas pealbHO OLIEHUTh
FOTOBHOCTh OOYYalOIIUXCS K HWTOTOBOMY KOHTPOJIIO, YCTAHOBJCHHE KOJWYECTBEHHBIX U
KaueCTBEHHBIX MHANBUIYAJbHbBIX Pa3IMUnN.
OOy4yeHnue B COTpyAHHYECTBE (komaH/HAaA, rpynmnoBasi pab6ora)
CoTpyIHUYECTBO TPAKTYETCS KaK UJEsl COBMECTHOM pa3BUBAIOILIEH J1€ATEIBHOCTH B3POCIIBIX U
nereil. CyTb MHIMBUAYAJIBHOIO MOJIXOAA B TOM, 4TOOBI MJITH HE OT y4e€OHOro IpeaMmera, a oT
pebeHKa K IpeaMeTy, UATH OT TeX BO3ZMOXKHOCTEH, KOTOPBIMH pacrojiaraetT pe0eHoK, MPUMEHSTh
[ICUXOJIOr0-TI€IArOTUYECKUE JUArHOCTUKHM JUYHOCTU. OOydaromuecs M y4uTellb 3aHUMAIOTCS
COBMECTHOHM AEATeNbHOCTBI0. D()(PEeKTUBHOCTh METOAAa HE TOJBKO B aKaJIEMHYECKHUX yCIexax
oOydaromuxcsi, HO W B HX HMHTEIUIGKTyalbHOM W  HPaBCTBEHHOM  Pa3BUTHH.
HNudopMaumoHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH
Ucnons3zoBanue IIK B yuebHom mpomecce. Co3manue pedepaToB, CIANIOB,
npeseHTauuid 1 Ap. [louck HyxHoN uH(opmauuu B MHTepHer. IIpuMeHeHHE NOTyYEHHBIX

3HAaHUM B np AKTHYECKOU ACATCIbHOCTH.

3nopoBbe cOeperaonue TEXHOJIOTHH

Hcnonb30BaHre 1aHHBIX TEXHOJIOTHUI MO3BOJISIIOT PABHOMEPHO BO BPEMS YpOKa pactpeleisiTh
pasiM4Hble BHUJBl 33/laHUl, 4YepeloBaTh MBICIUTENBHYIO JESITEIbHOCTh € (U3MHHYTKaMH,
OTpeNieNATh BpeMs M0JayM CIIOKHOTO y4eOHOro marepuaia, BBIIENSATh BpeMsl Ha MpPOBEAECHUE
CaMOCTOSITENIbHBIX paboT, HopMaTUBHO NpuUMeHATh TCO.

Ocnoeénvie munsvi y'166Hblx 3aHaAmMuIL:

. YPOK U3Y4EHHUs HOBOTO Y4eOHOr0o MaTepHuaa;

o YPOK 3aKpeIlICHUs U IIPUMEHEHUS 3HAHUM;

o YpPOK 0000111a10I1Iero TOBTOPEHHSI ¥ CUCTEMaTU3alluy 3HAHUH;
. YPOK KOHTPOJISI 3HAHUM U YMEHUM.

OCHOBHBIM THIIOM YpOKa ABJIACTCA KOM6HHHpOBaHHBIﬁ.

@0prl opzanusayuu yueﬁuozo npovecca:
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WH/MBUyAJIbHBIE, TPYIITIOBBIE, MHANBUIYAIbHO-TPYIIOBbIE, (PPOHTATIHHBIE.

Ha ypokax ncnosp3ytorcst Takue OpMbl 3aHATHH Kak:

L4 MPAKTUYCCKUC 3aHATUS
L4 TPCHUHT,
L4 KOHCYJIbTAls,

Cucrema YPOKOB YCJIOBHA, HO BCC K€ BBIACIAIOTCA CICAYIOIINC BUbBIL:

Ypox-nexyua. IlpeamonaratoTcsi COBMECTHBIE YCHUJIMSI YYHMTENS M YUYEHUKOB JJis
pemieHus: oOmield mpoOJIeMHOM Mo3HaBaTeabHOM 3agaun. Ha Takom ypoke WMCMNOJIb3yeTcA

JIEMOHCTPAIIMOHHBIA MaTepuall Ha KOMIBIOTEpPE, pa3paOOTaHHBIA YYHTENIEM WM YYCHUKAMH,
MYJIbTUMEAUINHBIE TTPOTYKTHI.

Ypox-npakmuxym. Ha ypoke yuammecs paOOTarOT HajJ pasIUYHBIMU 33/JaHUSMH B
3aBUCHUMOCTH OT CBOCH IOATOTOBIEHHOCTH. Buabsl paboT MOryT OBITh CAMBIMH pPa3HBIMU:
MUCbMEHHBIE HCCIEIOBAHMS, pEIICHHE Pa3JIMUHbIX 3ajad, MPAKTUYECKOE MPUMEHEHHUE
pa3IMYHBIX METOAOB pelleHus 3afgad. KommbroTep Ha TakMX YpOKAaX HCIOIb3YETCS Kak
AJIIEKTPOHHBIA KAJIBKYJIATOP, TPEHAXKEP YCTHOTO CYeTa, BUPTyajbHas JIa0OpaTOpHs, MCTOUHUK
CIPaBOYHON MH(POPMALIUH.

Ypok-uccneoosanue. Ha  ypokeywammecss  pemaroT  OpoOJIEeMHYIO 3a1auy
HCCIIEIOBATENILCKOTO XapaKTepa aHAJTUTUYECKUM METOJIOM U C MIOMOIIbIO KOMIIBIOTEpA .

Komo6unuposannslil ypok npeanonaracT BHITOJHEHUE padOT U 3aJaHid Pa3HOTO BHUJIA.

Ypok pewenusn 3a0au. BoipaGaThIBaloTCs y y4aluxcsi yMEHUS! U HABBIKU PEIICHUS 3a]1a4
Ha ypOBHE 00s3aTeNbHON UM BO3MOXKHOW MOATOTOBKE. JI1000# yyamuiics MOXET HCIOIb30BaTh
KOMIBIOTEPHYIO HH(OPMALIMOHHYIO 0a3y 10 METOJ]aM PEICHUs Pa3INYHbIX 3a]1a4.

Ypox-mecm. TectupoBaHue NPOBOIUTCS C ILENbIO JHATHOCTHKU TMPOOETOB 3HAHUM,
KOHTPOJII YPOBHS OOYYEHHOCTH YYaIllUXCs, TPEHUPOBKH TEXHUKE TECTUPOBaHUA. TecThl
MpeyIararoTcsl Kak B MEYaTHOM TAaK M B KOMIIBIOTEPHOM BapuaHTe. [IprueM B KOMIIBIOTEpPHOM
BAPUAHTE BCErJa C OTPAHUYEHUEM BPEMEHH.

Ypok-3auem. YcTHBIN Oonpoc ydamuxcsl MO 3apaHee COCTaBJICHHBIM BOIPOCAM, a TAKXKE
pElIeHHE 3a/1a4 Pa3HOrO YPOBHS MO U3YYEHHOU TEME.

Ypok- camocmoamenvnan paboma. llpennararoTcsi pasHbie BHUJIBI CaMOCTOSITEIBHBIX
paboT: ABYXYpOBHEBas — ypOBEHb O00S3aTE€NBHOW MOATOTOBKH - «3», YPOBEHb BO3MOXHOM
MOJITOTOBKHU - «4» U «5»; OONBIION CIUCOK 3aJaHUN Pa3HOTO YPOBHS, U3 KOTOPOTO YyYaIUICs
pelIaeT ux Mo CBOeMy BoIOOpY. Ypok- konmponvnasa padoma. IIpoBoanTcs Ha IBYX YPOBHSX:

YPOBEHB 0053aTEIIHHON MOATOTOBKH - «3», YPOBEHb BO3MOYKHOM MOJITOTOBKH - «4» U «5».






Conep:kanne TeM y4eOHOro pasaesia

IIpuMepHoOe TeMaTHYeCKOe IUIAaHUpPOoBaHKe. MaTemMaTuka. 5 Kiacc

5 yacoB B Heneno, Bcero 170 gacos;

<
a € KoanuectBo
S & | Conep:xanne yuebHoro 4aCOB XapaKkTepuCcTHKA OCHOBHBIX BH/IOB J1eSITEJIbHOCTH YUeHHKA
E g MaTepuaJia (Ha ypoBHe y4eOHBIX JAeiCTBHII)
)
=
I
I'nasa 1 20
HarypanbHble ynciia
1 Psin HaTypanbHBIX duCen 2 Onucviéamsb CBOMCTBA HATYPAIBHOTO psifa. YNTATh M 3aMCHIBATh HATYpPAIbHBIEC YHCIIA,
2 Tudpss 3 CpaBHUBATh U yIOPSAI0YUBATD UX.
I[eCSITI/I"-IHaSI —— Pacnosznasams Ha yeprexax, pUCyHKaX, B OKPYXKarOIIeM MHPE OTPE30K, MPSAMYIO, JIyd,
IUIOCKOCTh. [IpMBOUTE IpUMEpBI MoieNnel 3TUX (Guryp.
HaTypaJbHbBIX YHCEI .
Hzmepsams nmuHbI 0Tpe3KoB. CTPOUTH OTPE3KH 3aIlaHHOM JIHHEL. Pemrats 3a1a4un Ha
Otpesox 4 HaXO0XJICHHE JJIMH OTPE3KOB. BbIpaxaTh 0JTHU eIMHMILIBI JUIMH uepe3 apyrue. [IpuBoauTsb
4 TT0CKOCTD IPUMEPEI TPHOOPOB CO MIKATAMHU.
Tpsvast. Tyu Cmpoums Ha KOOPAUHATHOM JIy4de TOUKY C 3aJJaHHON KOOPJMHATON, ONPEeNsATh KOOPAUHATY
TOYKHU
5 [kana. 3
KoopaunaTHblii myd
6 CpaBHeHUE HaTypaJIbHBIX 3
qHCcen
[ToBTOpEHME N 1
cHCTeMaTH3alus
y4eOHOro MaTepuasa




a -§- KoimuecTBo
2 2 Conep:xkanue y4eOHOTO YacoB XapakTepucTHKA OCHOBHBIX BU/IOB J1€ITEJIbHOCTH YYeHUKA
é s MaTepHaJa (Ha ypoBHe y4eOHBIX AelCTBHI)
=
I
KoHntposbHas 1
pabora Ne 1
I'naga 2
CioxeHue H BBIYMTAHHE 33
HATYPaJbHBIX YK Ce]

7 CrnosxeHue HaTypaJbHBIX 4 Dopmynuposams CBONCTBA CII0)KEHUS U BBIUUTAHUS HATYPaJIbHBIX YHCEJ, 3alICBhIBATh 3TH
yucen. CBoiicTBa cBoiicTBa B BUJe Gpopmyit. IIpuBoauTh NpUMEpH! YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, (OPMYIL.
CIIOKEHUS CocTaBisTh YMCIOBBIE U OYKBEHHBIC BBIPAKEHHSI 110 YCIIOBHIO

3 BHMHTAHHE HATYPATBHEX 5 3ajauu. Pemare ypaBHEHUs: HA OCHOBAaHMM 3aBUCUMOCTEH MEXy KOMIIOHEHTaMHU ,HeﬁCTBIffI
qwcen CJIOKEHMSI U BBIYMTAHUA. Perarh TeKCTOBBIE 3aJa4l ¢ IOMOIIbIO COCTABJICHUS YPaBHEHUH.

Pacnosznaseams Ha yepTexax U pUCYHKaX yIibl, MHOIOYTOJbHUKH, B YACTHOCTH TPEYTOJIbHUKH,
9 YucinoBbie U OYyKBEHHBIE 3 NPsIMOYTOJIbHUKU. Pacrio3HaBaTh B OKpY»KaroIeM MUPE MOJAEIHU 3TUX PUTYD.
BhIpaXeHUsI. DOPMYJTbI C noMoIIbI0 TPAHCIOPTUPA U3MEPSTH I'PAJYyCHBIE MEPHI YIJIOB, CTPOUTH YIJIbI 33 JaHHOMN
KoutposbHas paGora Ne 2 1 IpaayCHOI Mephl, CTPOUTH OUCCEKTPUCY AaHHOTO yria. KinaccupuuupoBaTh yriibl.
KnaccugunupoBats TpeyroJbHUKH 110 KOJIMUYECTBY PAaBHBIX CTOPOH U 110 BUJIaM UX YTJIOB.
10 | YpasHenue 3 OnuceIBaTh CBOMCTBA MPSMOYTOJIbHUKA.
11 | Yron OGo3HaueHNE YIIIOB 2 Haxooums ¢ moMo1pto (opMys1 IepUMETpPhI IPSIMOYTOJIbHUKA U KBajipaTa. Pemrare 3a1aun Ha
HaXO0X/IEHNE EPUMETPOB MPSMOYTOJIbHUKA U KBaJpaTa, IPalyCHON Mephl YIJIOB.

12 | Bunpt yrnos. Msmepenue 5 Cmpoump TOTHIECKYIO TIEMOUKY PACCYKIEHHUHM, COMOCTABIIATH TIOTyUYEHHBIN PE3YIIBTAT C
yrjos YCIIOBHEM 3a/IauH.

13 | MHOTOYTrOBHUKH. 2 Pacnosznaeamu purypsl, UMeroye ocb CAMMETPUU
PaBHbIe Qurypsl

14 | TpeyrodbHUK U €r0 BUJIBI

15 | [IpssMOYTONbHUK.

Ocb cuMMeTpUHPUTYPBI




a -§- KoimuecTBo
2 2 Conep:xkanue y4eOHOTO YacoB XapakTepucTHKA OCHOBHBIX BU/IOB J1€ITEJIbHOCTH YYeHUKA
é s MaTepHaJa (Ha ypoBHe y4eOHBIX AelCTBHI)
=
|

IToBTOpEenue u 1

CUCTEMAaTU3aLHs

y4eOHOro MaTepuasa

Kontponbaaspadora Ne 3 1

I'nasa 3
YMHO:KeHHe U /1eJIeHne 37
HATYPAJIbHBIX YK Ce]

16 | YMHOXEHHE. 4 Dopmyauposams CBOMCTBA YMHOKEHUS U JICJICHHUS HATYPAJIbHBIX YHCEII, 3aIIUChIBATH 3TH
IlepemecturensHoe cBo¥icTBa B BUJE (popmyil. PemaTh ypaBHEHHsI HA OCHOBAHUU 3aBUCUMOCTEN MEX1y
CBOMCTBO YMHOXEHUS KOMITOHEHTaMHU apU(PMETUICCKHUX JCHCTBHIA.

17 | Couerarennroe n 3 Haxooums 0CTaTOK NpU JI€JI€HUU HaTypallbHBIX uucel. [1o 3a1aHHOMY OCHOBaHUIO U
P —— MOKA3aTeNI0 CTENIEHN HaXOAUTh 3HAYEHUE CTENEHH YnCIa.

CBOMCTRA YMHOKEHHS HaxonuTs miomaay npsMOyrojibHUKa U KBaJIparta ¢ MOMOIIbI0 (opMyi. Beipaxars ogHH
€IMHULBI TJIOLIAN Yepe3 JpyTue.

18 | lenenne 7 Pacnoznasams Ha yepTexkax U pUCYHKAX IMPSAMOYTOJIbHBIN NapallICIICUIIC, TUPAMULY.

19 | Jlenenue ¢ octatkom 3 Pacnio3zHaBaTh B OKpy»XaroleM MuUpe Mojienu 3Tux ¢uryp. Mzobpaxars pa3BépTku

IIPSIMOYTOJIBHOTO TIapajuIeIeNuIe1a U IUPaMUIbI.

20 | Crenenb uncna 2 Haxooums 00BEMBI MPAMOYTOIBHOTO NapaJIJIeNIeUIeaa U Ky0a ¢ TOMOIIBI0 (POPMYIL.
KouTponbsHasipa6ora No 4 1 BeipaxxaTs o7iHM eAMHUIBI 00BEMa uepes ApyTHe.

Pewames xoMOMHATOPHBIE 33/1a4U C TIOMOIIBIO ITepedopa BapHAHTOB

21 | [Inomans. [Tnomane 4
MIPSIMOYTOJIbHHUKA

22 | [IpsamoyronbHbIi 3
napajuieNenumne.

[Tupamuga




]
a -g- KoimuecTBo
2 2 Conep:xkanue y4eOHOTO YacoB XapakTepucTHKA OCHOBHBIX BU/IOB J1€ITEJIbHOCTH YYeHUKA
é s MaTepHaJa (Ha ypoBHe y4eOHBIX AelCTBHI)
]
=
|

23 | OOBEM MPSIMOYTOIBHOTO 4
napaJesnenumnena

24 | KomOuHaTOpHBIE 3a1a49H 3
[ToBTOpEHME U 2
cucTeMaTu3anus
y4eOHOT0 MaTepuana
KontponbHaspabora Ne 5 1

I'nasa 4
18
OO0bIKHOBEHHbIE IPOOH

25 | IlonsTe 0OBIKHOBEHHOM 5 Pacnosznaéams 00bIKHOBEHHYIO ApOOb, IPaBUIIbHbIE M HENPABUIbHbIE JPOOU, CMEIIaHHbIE
npodu qyuca.

26 | MpapribHECE & 3 YuraTh U 3anMChIBaTh OOBIKHOBEHHBIE 1pOOH, cMelaHHble yrcia. CpaBHUBAaTh OOBIKHOBEHHbBIE
HEMPABHIIBHEI IPOGH JpoOu ¢ paBHBIMU 3HaMeHaTeNnsIMU. CKIIabIBaTh U BBIYUTATh OOBIKHOBEHHBIE IPOOU C paBHBIMU
CpasHerme Tpobei ’ 3HaMeHaTtensIMu. [IpeoOpazoBeIBaTh HEMIPABUIIBHYIO P00k B CMELIAHHOE YUCII0, CMELIaHHOE

YHCIIO B HETIPABMIIbHYIO IPOOb. YMETh 3alMChIBATh PE3YNbTAT JIEIIEHUS JIByX HATYypaIbHBIX

27 | CnoxeHue U BBIYUTAHUE 2 YyrCel B BUJIE OOBIKHOBEHHOI 1po0H
npobeii ¢ 0TMHAKOBBIMH
3HaMEHATEeISIMH

28 Hpobu u nenexnue 1
HaTypaJIbHbBIX YHCEI

29 | CmemaHHbIe yucia 5
[ToBTOpEHME N 1
CHCTEeMaTH3alus
y4eOHOro MaTepuasa




]
a -g- KoimuecTBo
2 2 Conep:xkanue y4eOHOTO YacoB XapakTepucTHKA OCHOBHBIX BU/IOB J1€ITEJIbHOCTH YYeHUKA
é s MaTepHaJa (Ha ypoBHe y4eOHBIX AelCTBHI)
]
=
|
KonTponpraaspadbora Ne 6 1
I'nasa 5 48
JlecATHYHBIE APOOH
30 | [IpencraBnenue 4 Pacnosznaséamu, autaTh U 3aIUCHIBATh JECATUYHBIE poOu. Ha3piBaTh pa3psisl AECATUIHBIX
0 JECATUYHBIX APOOsIX 3HAKOB B 3alMCHU JECATUUHBIX JIpobei. CpaBHUBATH JeCATUUHBIE 1poOH. OKPYTIATh
31 | CpamenmenecaTHHEX 3 JECSITUUHbIE IPOOH U HaTypallbHbIE Yncia. BbIOIHATE NPUKUAKY
pobeii pe3yabTaTOB BhIUMCIIEHUN. BhIMONHATE apupMeTHueckue NeicTBUs HaJl 1eCATUUHBIMU
IpOOsMU.
32 OxkpyriieHne Yucet. 3 Haxooumw cpennee aprudMeTnuecKoe HECKOIbKHUX Yucel. [IpuBoauTh IpUMeEphI CpEeTHUX
[pukuaku 3HAYECHHUM BEJIIMYMHBI. Pa3bsiCHATH, YTO TaKOE «OJMH IPOLEHT». IIpencTaBisaTh IPOLEHTHI B BUIE
33 | CoskeHHe U BEIUMTAHIE 6 JECATUYHBIX Apo0ell U AecATUUHBIE APpOoOH B BUJIE MPOLIEHTOB. HaxoauTh MpOLeHT oT yucia u
JECATHHHBIX poGeit YHCJIO 10 €0 MPOIEHTaM
KonrtponsHaspabora Ne 7 1
34 | YMHOXEHUEIECATUIHBIX 7
apobeit
35 | JleneHuenecaTUUHBIX 9
npobeit
KontponbHas padora Ne 8 1
36 | Cpennee 3
apupMeTHIecKoe.
Cpennee 3HaueHNE
BEJIMYHHBI
37 | IIpouentsl. Haxoxnaenue 4
MIPOLIEHTOB OT YKCIa




]
a -g- KouaunyecTBo
2 2 Conep:xkanue y4eOHOTO YacoB XapakTepucTHKA OCHOBHBIX BU/IOB J1€ITEJIbHOCTH YYeHUKA
é s MaTepHaJa (Ha ypoBHe y4eOHBIX AelCTBHI)
]
=
I
38 | Haxoxzaenwue yucia mo 4
€ro MpoIeHTaM
[ToBTOpEHME U 2
CUCTEeMaTH3alUs
y4eOHOT0 MaTepuana
Kontponbnaspadora Ne 9 1
IToBTOpEHUE
U CHCTeMaTH3alHus 14
y4eOHOro marepuaJjia
VYpaxxHeHus 13
JUIsl IOBTOPEHUS Kypca
5 kimacca
KontponbHaspadora Ne 10 1




HpI/IMepHOC TEMATUHYECCKOC NIJIAHUPOBAaHUE. MaTtemaTuKa. 6 Kjacc

5 yacoB B Hejeno, Bcero 170 gacos.

=
g
S = Copnepxanue yueOHOT0o Konuyects XapaKkTepucTHKA OCHOBHBIX BU/J0B JeSITEJIbHOCTH YYeHHKA
E g MaTepHaJia 0 4acoB (Ha ypoBHe y4eOHBbIX AeHCTBH)
<
=
I
I'nasa 1 17
JleTMMOCTh HATYPAJIbHBIX YHCEJ
1 Jlenutenuu KpaTHbIE 2 Dopmynuposams ONpeNIeNeHUs OHATHIA: AeIUTENb, KpaTHOE, IPOCTOE YUCIIO, COCTABHOE
YHCII0, OOIIUI IeNUTENb, HAMOOIBIINI OOLIHIA AETUTENh, B3AUMHO MTPOCTHIE YKCia, o0Iiee
2 [Tpu3naku genmumoctu Ha 10, 3 » OOTHHH /L > THHH 1L ’ p » OO
Ha 5 1 Ha 2 KpaTHOe, HauMeHbIlee o0I1ee KpaTHOE U MPU3HAKU AETUMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
Onucvieams TipaBuia HaxoxaeHus: HanOospiiero obmero aenurens (HO/L), Haumensiero
3 IpusHaky 1eauMoCTH Ha 9 3 o6mero kparHoro (HOK) HeckonbKux yncen, pa3noKeHHst HaTypajabHOTO YMCIia Ha MIPOCThIE
uHa3 MHOXKHUTETN
4 ITpocTeie u cocTaBHBIE 2
yucna
5 Haunbonpmmitoomrmii 3
JEJIATEND
6 HanmensieeoOmiee 3
KpaTHOE
KonTponbnaspabora Ne 1 1
I'naea 2
38
OO0bIKHOBEHHBIE IPOOH




=
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S 2 Conep:xkanue y4eOHOTo KouaunyectB XapakTepuCcTHKA OCHOBHBIX BU/0B JeSITEJIbHOCTH YYEHHKA
z . .
= % MaTepHaJia 0 4acoB (Ha ypoBHe y4eOHBbIX JeHCTBHIA)
=
I
7 OcHoBHOE CBOWCTBO ApoOU 2 Dopmynuposams ONPEEICHUS TOHATHI: HECOKpaTUMas Ipo0b, 001N 3HaMEHATeNb ABYX
o 00eii, B3auMHO oOpaTHbIe uncia. [[puMeHs T OCHOBHOE CBOMCTBO APOOU /Jisi COKpAICHUS
8 Coxkpatenuenpooeit 3 ApobeH, P P b a paitl
npob6eii. [IpuBoauTh 1poOu K HOBOMY 3HamMeHartemn0. CpaBHUBATh OOBIKHOBEHHBIE IPOOH.
9 IIpuBenenune apoben K 4 BhInosHsTh apuMETUYECKHE AEHCTBHS HAJl OOBIKHOBEHHBIMU IPOOAMH.
001IEMy 3HAMEHATEIIIO. Haxomuth 1po0k OT 4Kca ¥ YUCIIOo MO 33JJaHHOMY 3HAa4eHHUI0 ero apobou. [Ipeobpa3oBbiBaTh
Cpasuenue npobeii OOBIKHOBEHHBIE 1po0U B AecaTuyHble. HaxoauTts gecsituuHoe npuodamxeHne oObIKHOBEHHON
10 CroxeHue ¥ BbIUUTaHuE 5 Apobu
npobeit
KonTponbHasipabora Ne 2 1
11 YMHOxeHue apobeit 5
12 Haxoxxnenue npobu ot 3
yucna
KonrtponbHnaspabora Ne 3 1
13 B3anmuo oOpaTHbIe uncia 1
14 Henenue npobeii 5
15 Haxoxnenue yucna no 3
3HAUEHUIO ero JApodu
16 [TpeoOpa3zoBanue 1
OOBIKHOBEHHBIX JIpO0Oeii B
JIECATUYHBIE
17 beckoneunsie 1
NePUOANYECKUE JECSITUUHBIE




<
=5
S 2 Conep:xkanue y4eOHOTo KouaunyectB XapakTepuCcTHKA OCHOBHBIX BU/0B JeSITEJIbHOCTH YYEHHKA
z . .
= % MarTepuaJa 0 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIi)
=
I
Ipodu
18 Jecsatruunoe npubInxKeHue 2
0OBIKHOBEHHOM JApodu
KonTponbnaspabora Ne 4 1
I'naga 3 o8
OTHoumeHns ¥ MPONOPUUH
19 OtHowenus 2 Dopmynuposams ONPENEICHNS OHATHI: OTHOLIEHHUE, TPONIOPLIKS, IPOLEHTHOE OTHOILIEHUE
20 TTponopmus 5 JIBYX YHCEJI, IPSMO MPONOPLUOHAIBHBIE U 00PATHO MPONOPLUOHAIbHBIE BETUUYHUHBI.
IIpuMeHITh OCHOBHOE CBOMCTBO OTHOILEHHUS U OCHOBHOE CBOMCTBO Ipornopuuu. [Ipusoaurs
21 IIporieHTHOE OTHOLICHHE 3 MIPUMEPHI U OMMCHIBATh CBOMCTBA BEJIMYMH, HAXOASIIUXCS B IPSAMOM 1 0OpaTHOMN
JBYX YHACET IIPONOPLIMOHANIBHBIX 3aBUCUMOCTSIX. HaXxoaUTh MPOLIEHTHOE OTHOIIEHHE ABYX YHCEN.
Koutponsaaspabora Ne 5 1 JlenuTh 4McIo Ha IPONOPIMOHATIbHBIE YaCTH. }
3anucvieams ¢ TOMOLIbI0 OYKB OCHOBHBIE CBOMCTBA IPOOH, OTHOLLIECHH S, TIPOTIOPLIUH.
22 IIpsimast 1 obpatHas 2 Ananuzuposams uHbOpPMAIUIO, IPEACTABICHHYIO
IIPOIIOPHHOHAILHEIC B BUJI€ CTOJI0YATHIX M KpyroBbIX Auarpamm. [IpencraBnsats nHGopmaruio B BUae
3aBHCHMOCTH CTOJIOUYATBIX M KPYTOBBIX JHarpamm.
23 JleNleHre Yicia B JAHHOM 2 I1Ipusooums puMepbl cay4alHbIX coObITHNH. HaxoquTh BEpOATHOCTh CIy4aiiHOTO COOBITUS
OTHOIICHUH B OIIpITax
C PaBHOBO3MOKHBIMH HCXOJIaMHU.
24 OKpy*HOCTb M Kpyr 2 Pacnosnasamp Ha 4epTeskax M PUCYHKaX OKPYXKHOCTb, KPYT, LIMIIHH/ID, KOHYC, cepy, map u
25 JIyTMHA OKPYKHOCTH. 3 UX 2JIeMeHTHI. Pacrio3HaBaTh B OKpYXaroleM MUpe MOJIEH 3TUX Guryp. CTpouTs ¢
ITnomans Kpyra MTOMOIIBIO UPKYJIIS OKPY>KHOCTH 33JaHHOTO paauyca. M3o00paxars pa3BEPTKU HUIMHAPA U
KoHyca. HazpiBaTh mpubimxEéHHOE 3HaueHne yncia. HaxoauTb ¢ TOMOIIbI0 GOpPMYIT JJTUHY
26 [Mununap, KOHYC, MIap 1
OKPY>KHOCTH, IJIOLIAAb KpyTa
27 Jnarpammbl 3
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28 Crnyuaiinbie cOOBITHSL. 3
BeposiTHOCTB CitydaiiHOTO
COOBITHS
KonTponbnaspabora Ne 6 1
I'nasa 4
PanuoHaJabHBIE YHCJIA 12
U ielicTBUS HaJl HUMH
29 [TonoxxurenbHbIE 2 IIpugooums IpuUMepbI UCII0JIb30BaHUS OJIOKUTEIbHBIX U OTPULIATEIbHBIX YHCEIL.
Y OTPULATEIIBbHBIC YNCIIA DopMyIMpoBaTh ONpEAEIeHUE KOOPAUHATHON MpsiMOi. CTPOUTh HAKOOPAUHATHOM MPSAMOi
TOYKY C 3aJaHHOW KOOPAMHATOMU, ONPEEIATh KOOPANHATY TOUKH.
30 KoopaunaTtHas npsimast 3 y € 3al P » OTIPCAl P y
Xapakmepuz06amb MHOKECTBO LETbIX yhced. OObIACHATh MOHATHE MHOXKECTBA
31 Lenbie yncna. paIMOHAIBHBIX YKCET.
ParonasnbHble Yncia Dopmynuposams onpeeacHue Moays ynciaa. Haxoauts Moaysp yucia.
32 Moyis qHca 3 CpasHnusams paliioHaIbHbIE YHCIIA. anonHVﬂTL apudmernyeckue AeHCTBUA Hajl
panMoHaIbHBIMU YHCIIaMH. 3allUChIBATh CBOMCTBA apu(PMETHUECKUX IeHCTBUN Hall
33 CpaBHeHue uucesn 4 palnoHaIbHBIMU YKciaMu B Bue popmyn. HazpiBaTe ko dunueHT OyKBEHHOTO
KonTponpHaspabora Ne 7 1 BBIPAKCHIL.
Ilpumensamob cBONCTBA MU PELLICHUU YpaBHEHUH. PemaTh TEKCTOBbIE 3a/1a4H C TOMOLIBIO
34 CrnoxeHne parmoHaIbHBIX 4 ypaBHEHHit
ancen Pacnosnaéams Ha 4EPTEXaX M PUCYHKAX MEPHEHIMKYISPHBIE U NapajlIebHBIE IPAMBIE,
35 CBOMCTBA CIIOKECHHUS 2 (GuUrypsl, UMEIOIIUE OCh CHMMETPUH, IEHTP CUMMETPUH. YKa3bIBaTh B OKPY)KAOILIEM MUDPE
palMOHAJIBHBIX YUCET MOACIHN 3TUX (1)I/Il"yp q)OpMy.]'H/IpOBaTB OIMPECACIICHNUEC NNCPIICHAUKYIAPHBIX MMPAMBIX U
36 B 5 NapajuIebHbIX OPSMbIX. CTPOUTH ¢ IOMOIIBIO YTOJIbHUKA NEPIIEHUKYIIIPHBIE IPSIMBIE U
BIYUTAHUE PAL[UOHATILHBIX MapaITeNbHbIE TPAMEIE.
qucen
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Kontponbraspabora Ne § ObvscHAmMbs M WILTIOCTPUPOBATH TOHATHE KOOPAUHATHOM uIockocTh. CTpOUTH Ha
KOOPJAMHATHOMU MJIOCKOCTH TOYKHU € 3a/IaHHBIMU KOOPJIMHATAMHU, ONIPEACIIATh KOOPAUHATHI
37 YMHOXEHUE paliOHaIbHbBIX 4 pA A P2 ’ vp A P2
wmcen TOUYEK Ha INIOCKOCTH. CTPOUTH OTNEIbHBIE TPadUKH 3aBUCUMOCTEH MEKy BETUYUHAMU IO
TOYKaM. AHAITM3UPOBAThH TpapUKU 3aBUCUMOCTEN MEXYy BETMUYMHAMU (PACCTOSIHUE, BpEMS,
38 CBoiicTBa yMHOXEHUS 3 TeMIeparypa M T. I1.)
palOHATBHBIX YUCEI
39 Koadduruenr. 5
PacnpenenurensHoe
CBOMCTBO YMHOKECHHS
40 Jlenenue parmoHaIbHBIX 4
yucel
Konrponbnaspabora Ne 9 1
41 PemenneypaBHeHnii 5
42 Pemenne 3ama4d ¢ moMonbIo 6
yYpaBHEHUHU
Kontponbnaspadora Ne 10 1
43 [lepnieHUKYIApHBIE 3
psIMbIE
44 OceBast 1 ICHTpaJIbHAS 3
CUMMETPUU
45 [TapannenpHble npsMbIe
46 Koopaunathas miockocTs 4
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47 ['paduku 3
Kontponbnaspabora Ne 11 1
IloBTOpPEHME
U cCHCTeMATH3alus 15
y4eOHOro marepuaJia
YhpaxHeHus 14
JUIsl IOBTOPEHUS Kypca
6 kiacca
KoHTponbHanpabota Ne 12 1
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2 e Conep:xanue yueo0HOro yec XapakTepHCTHKA OCHOBHBIX BUJOB JeSITeIbHOCTH Y4eHUKA
é s MaTepuaJa TBO (Ha ypoBHe Y4eOHBIX AelcTBHIi)
]
s 4a
COB
I'naga 1
Jluneiinoe ypaBHeHH e 15
€ OJIHOI mepeMeHHOoI
1 Beenenue B anredpy 3 Pacnosnasams ancioBble BEIpaKEHUS U BEIPAKEHUS C IEPEMEHHBIMU, JIMHCHHBIC YPaBHEHUS.
N N [IpuBOIUTH NpUMEPHI BRIPAXKEHUM C IIEPEMEHHBIMH, JIMHEHHBIX yYpaBHeHUI. COCTaBIATh
2 JIunelHOE ypaBHEHHE C OTHOMN 5 PHBOI pumep P P ’ yP .
HeDEMEHHOM BEIp@XCHHE C IIEPEMEHHBIMH IO YCIOBHIO 331a9. BRIOTHATH MpeoOpa3oBaHus BRIPAKEHUI:
p MIPUBOJIUTH MOIOOHKIC ClaraeMble, pACKPbIBaTh CKOOKU. HaxoMuTh 3HaUeHUE BRIPAKEHUS C
3 Pemenue 3ama4 ¢ momMoIeio 5 MEPEeMEHHBIMHU ITPH 33JJaHHBIX 3HAYCHUSIX TIepeMeHHbIX. Kinaccuduumposats anredpanyeckue
ypaBHEHUI BbIpakeHHst. ONIUCHIBATH IIeITbIe BEIPAKECHUSI.
TosTopeHHe 1 Dopmynuposams OIpeNIeICHNE JINHEHHOTO ypaBHeHU . Pemars nuHeliHOe ypaBHEHHE B 001IeM
1 CHCTeMATH3aLHs Bujie. UHTEpTIpeTHPOBATh YpaBHEHUE KaK MAaTEMAaTUUECKYIO MOIEIb PEaIbHON CUTYaIIUH.
OnuceIBaTh CXeMy pPEIIeHUs TEKCTOBOM 3a/1a4d, TPUMEHSATH €€ JJIsl pelIeHHs 33129
y4e0HOTr0 MaTepraa
Kontponbphas pabora Ne 1 1
I'nasa 2 52
Henblie BhIpa:keHust
4 ToXIEeCTBEHHO paBHbIE 2 Dopmynuposams:
BbIpakeHUs. ToxIecTBa onpeoeneHusi: TOXIESCTBEHHO PaBHBIX BBIPAXKECHUH, TOXKIIECTBA, CTENICHH C HATYPaIbHBIM
MoKazaTesieM, OJTHOWICHA, CTAHAapTHOTO BUAAa OAHOWICHA, Kod(h puIrenTa oqHOWICHA, CTETICHN
5 CremneHs ¢ HaTypaJIbHBIM 3 - O ’ Hap s1a ol > KO A ’
OJTHOWICHA, MHOTOWICHA, CTETICHH MHOTOUJICHA;
rmoKazareyieM y
c601icmea: CTENIEHHU ¢ HaTypalibHbIM MOKa3aTeNleM, 3HaKa CTEICHHU;
6 CBolicTBa CTENEHHU C 3 npasuna; 10Ka3aTenbCTBa TOXKIAECTB, YMHOKCHUS OJJHOUWICHA HA MHOT'OYWIEH, YMHOKEHUS
HaTypaJbHBIM ITOKa3aTEIeM
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7 OnHOYJIEHEI 2 MHOTI'OYJICHOB.
3 MHOFOWICHEL 1 Jloxaszvieams CBOWCTBA CTETIEHU C HATYpPAJILHBIM TTOKa3aTeleM. 3aliChIBaTh M JOKA3bIBATh
(bopMyIbl: TPOU3BENECHUS CYMMBI U Pa3HOCTH ABYX BBIPa)KEHHH, pAa3HOCTH KBaJPaTOB ABYX
9 CroXeHue U BBIYUTaHHE 3 BBIP@)KEHU, KBaIpaTa CyMMBbI U KBaJpaTa Pa3HOCTH JIBYX BBIPAXKEHUI, CyMMBI KyOOB 1
MHOTOYJICHOB pasHoOCTH KyOOB IBYX BBIPAKCHUIA.
Buviuucnamoy 3HaUeHHE BBIPAXKEHUN ¢ IEpeMEHHbIMU. [ [pUMEHSTh CBOMCTBA CTENEHU 1S
Kontponpsnas padora Ne 2 .
npeoOpa3oBaHys BEIPaKeHUH. BBITONHATS YMHO)KEHHE OJTHOWICHOB M BO3BEICHHE OJHOWICHA
10 YMHOKEHHE OIHOUWICHA Ha 4 B cTerneHb. [[puBOUTh OJHOUIIEH K CTAHAAPTHOMY BHY. 3allHUCHIBATH MHOTOUJICH B
MHOTO4JICH CTaHJApTHOM BHJE, ONIPEeIsATh CTeneHb MHOrowIeHa. [IpeoOpa3oBbIBaTh MpoU3BeICHNE
OJIHOWJIEHA U MHOTOWIEHA; CYMMBI, PAa3HOCTH, IPOU3BEACHHS ABYX MHOTOYJICHOB B MHOTOUJICH.
11 YMHOKE€HHE MHOTOYJIEHA Ha 4 A ol P - 1P A JBYX
MHOTOWICH BEIMONHATE pa3ioKeHne MHOTOUWICHA HA MHOYKUTEIH CIIOCOOOM BBIHECEHUSI 00IIEro MHOKUTEIS
3a CKOOKH, CITIOCOOOM TPYIIUPOBKH, 10 (PopMyJiaM COKpaAIIEHHOTO YMHOKEHHS U C
12 PaznoxeHne MHOTOWICHOB Ha 3 NPUMEHEHUEM HECKOJIBKHX c1oco00B. Mcmonp30BaTh yka3aHHbIE IPeoOpa3oBaHusl B IpoLecce
MHOXHTENU. BeiHeceHme pelLeHNs ypaBHEHUM, JOKa3aTeIbCTBA YTBEP)KICHUH, PELICHNSI TEKCTOBBIX 3a/1a4
00II1ero MHOYKUTEINS 32 CKOOKH
13 Pa3znoxxeHue MHOro4J€HOB HA 3
MHOXUTEIN. MeTox
TPYIIHPOBKH
KonrtponsHaspaboTa Ne 3 1
14 [IpousBenenue pazHocTy U 3
CYMMBI JIBYX BBIpa>KEHHUN
15 Pa3HoCTh KBagpaTOB ABYX 2
BBIPAKCHHUN
16 Ksanpat cymmsl 1 kBagpat 4

Pa3HOCTH JABYX BBIPAXKEHUI
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17 [IpeoOpazoBanue MHOTOWICHA 3
B KBaJIpaT CyMMBI HJTX
PasHOCTH ABYX BBIpa>KCHUH
Kontponbhas pabora Ne 4 1
18 CymMa 1 pa3HOCTh KyOOB JBYX 2
BBIPKECHHI
19 [TpumeHeHue pa3InIHbIX 4
CIIoCcO00B Pa3IIOKEHUS
MHOTO4JICHa Ha MHOXKHUTEIIN
IToBTOpeHue 2
U CHCTeMaTH3alus
y4eOHOro MaTepuaa
Kontponbshas pabora Ne 5 1
I'naea 3 12
DYyHKUNHU
20 CBs13u MKy BETUUNHAMM. 2 IIpusooums IpuMepHI 3aBUCUMOCTENH MEXKAY BeIMUMHaMu. Paznuuars cpean 3aBUCUMOCTEi
OyHKIMA (YHKLIMOHAIBHBIE 3aBUCUMOCTH.
Onucvigamvnonsmus: 3aBUCAMON W HE3aBUCUMOU TIEpEMEHHBIX, QYHKIUH, apryMeHTa (QyHKIHH;
21 Crioco0bI 3aaHust PyHKIIMH 2 p , Gynxuum, apry byrxp;
cnocoObl 3a1anus GyHkunu. GopMynupoBaTh onpeaencHus: 00IacTy onpeaeneHus GyHKINH,
22 I'padux QyHKIIM 2 oOnacty 3Ha4eHui QyHKIMK, rpaduka GyHKIMN, THHEHHON QYHKINH, TPSIMON
N N MPOTIOPIMOHATEHOCTH.
23 | Jluneitnas ¢pyHkums, e 4 PoTopH
rpadmK cBoficTBa Buoruucname 3HaueHre GyHKINUA 0 3aJaHHOMY 3Ha4eHUIO aprymMeHTa. COCTaBIISATh TaOJIHITBI
3HayeHuil pyHkaun. CTpouTs rpaduk QyHKIUH, 3a1aHHON TabauuHo. 1o rpaduky ¢yHkuny,
[ToBTOpeHHe 1 SIBIISTIOIIEICS] MOJIETBIO PEATHHOTO TPOIIecca, OMPEAENIATh XapaKTEPUCTUKN ITOTO MPOIIecca.

n cucreMarusanus
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yueOHOro MaTepHuana Crpouts rpaduk TMHEHHON QyHKINK 1 TPAMON IPONOPIHOHATEHOCTH. ONUCHIBATH CBOMCTBA
9TUX QYHKIUI
Kontponsnasipabora Ne 6 1 ynxu
I'naga 4
CucremMbl JIMHEHHBIX 20
YPaBHEHUH ¢ AByMS
nepeMeHHbIMHU
24 VYpaBHeHus ¢ AByMs 3
NepPEeMEHHBIMU IIpusooums npumepsl.; ypaBHEHUS C IBYMS IEPEMEHHBIMU; JTMHEHHOTO YpaBHEHUS C ABYMsI
N NEPEMEHHBIMHU; CUCTEMBbI JBYX JTHHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU; pPEabHBIX
25 JluneliHOe ypaBHEHUE C IBYMS 3 p ’ ABYX yP ABY p -P o
MIPOLIECCOB, JJIS1 KOTOPHIX ypaBHEHHE C ABYMS IEpEMEHHBIMU WM CHCTEMa YPaBHEHUH C IByMsI
MEPEMEHHBIMU H €T0 IpapuK
NEPEMEHHBIMU SIBIISIOTCSI MATEMAaTHYECKMMHU MOJAEIISIMU.
26 CucTeMsl ypaBHEHUH ¢ ABYMSI 3 Onpenensts, SBISETCS JIM Tapa YUCEeN PELICHUEM JaHHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMU.
nepeMeHHbIMU. ['paduueckuii Dopmyauposams:
METO/I PEIIeHHs] CUCTEMBI JIBYX onpeoeneHus: PelIeHNs ypaBHEHHS C ABYMS EPEMEHHBIMHU; YTO 3HAYUT PEIINTh ypaBHEHHE C
JIMHEHHBIX YPaBHEHUH C IByMs JIBYMSI IEpEMEHHBIMU; TpadiiKa YpaBHEHHUS C JBYMSI IEPEMEHHBIMU; TMHEHHOTO YPaBHEHUS C
MepPEMEHHBIMU JIBYMsI TIEPEMEHHBIMH; PEILICHNs] CHCTEMBI YPaBHEHHH C IBYMSI IEPEMEHHBIMU;
o ceoticmea ypaBHEHHUH C IByMsI IEPEMEHHBIMH.
27 Pemenne cuctem MTUHEHHBIX 2 yP N By PeMC .
o Onucviéamy: CBOWCTBA rpadyKa JMHEHHOTO YpaBHEHHUS B 3aBUCUMOCTH OT 3HAUEHHUN
YpaBHEHUH METOJ0M . .
O — k03 pumenToB, rpapuyeckuil METOJ| peIIeH s CUCTEMBI IByX YPaBHEHHH C IBYMs
MePEeMEHHBIMU, METO/ ITOJICTAHOBKH U METOJ CJIOKEHHS ISl PEIIEHUS] CHCTEMBI ABYX JTMHEHHBIX
28 | PemeHue cucteM JIMHEHHBIX 3 YPaBHEHHUH C ABYMs IIE€PEMEHHBIMH.
YpaBHEHUH METOJ0M Cmpoumb rpadyK TUHEHHOTO YpaBHEHHS ¢ IByMs IepEMEHHBIMU. PeriaTe cucTeMsl AByX
CIIOKEHUS JIMHENHBIX YPaBHEHUM C IByMS IEPEMEHHBIMHU.
Pewams TEeKCTOBBIE 3a/1a4H, B KOTOPBIX CUCTEMA ABYX JTUHEHHBIX ypaBHEHUH C ABYMS
29 Pemenue 3aga4 ¢ ToMoIIbIO 4 AlaHH, PBIX CI JBY yp ABY
. . MIEPEMEHHBIMH SIBIISIETCA MAaTEMATUYECKONH MOJIENIBIO PEANIBHOTO MTPOLIECCa, U MHTEPIPETHPOBATh
CHCTEM JIMHEHHBIX ypaBHEHUI
pe3yabTaT PEMICHUs CUCTEMBI
IToBTOpEHME 1
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Y CHCTeMaTH3aIHs
y4eOHOro MaTepuaa
KontponsHasipabora Ne 7 1
IMoBTOpeHne u cucTeMaTU3aALMA 3
yue0HOro Mmarepuajia
VYpaxHeHus 11 NOBTOPEHUs Kypea 7 2
KJacca
HroroBas koHTpoIbHASIPAOOTA 1

Uroro:

102
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I'nasa 1 44
PanmonanbHble BHIPasKeHUS
1 Parnonaneusie qpoOu 2 Pacnosnasams 1ienple panrioHaNbHbBIE BBIPAKCHUS, IPOOHBIE
N - AI[OHAJIbHbIE BHIPAKEHUSI, IPUBOJUTH IPUMEPHI TAKUX BBIPAXKECHUH.
2 OCHOBHOE CBOMCTBO paIlMoOHaILHOMN 1podu 3 part p » TIPHBOA prmMep P
Dopmynuposamu:
3 CroxeHue 1 BBIYMTaHHUE PALMOHATIBHBIX APOOEH C 3 onpeoeneHus. palluOHATBHOTO BRIPAXKEHNUS, TOIYCTUMBIX 3HAYEHHIH
OJMHAKOBBIMHU 3HAMEHATEISMHU NEPEMEHHOM, TOXXJECTBEHHO PaBHBIX BBIPAKEHUH, TOKAECTBA,
N AQBHOCHJIBHBIX YPaBHEHUH, pAIlMOHAIBHOTO YPaBHEHHUS, CTETIEHH C
4 CroxeHue 1 BBIYHTaHHUE PAIlMOHATIBHBIX APO0el C pa3HBIMH 6 p yP - pall yP ’
HYJIEBBIM [TOKA3aTeNeM, CTETIEHH C LEIBIM OTPHULIATEIbHBIM
3HAMEHATEJIIMU .
MOKa3aTeseM, CTaHAapTHOTO BUa YKcia, OOpaTHOM
KonrtponbHaspabora Ne 1 1 MPOTIOPIIUOHATBHOCTH;
o ceoticmea: OCHOBHOE CBOWCTBO pallOHANBHOM Ipo0H, CBOMCTBA CTENEHU
5 YMHOKEHHUE U JCJICHUE PAllMOHAIbHBIX IPOOCH. 4
BosBezenne palnoHanbHON APOOH B CTCIICHb C LIeJIBIM TIOKa3aTesieM, ypaBHeHUH, QyHKIuu y = —;
6 ToxnecTBeHHBIEIPE0OPA30BAHUAPAITMOHATEHBIXBEIPAKECHUI 7 . .
npasuna: CIOXXEHUs!, BBIMUTAHHUS, YMHOXEHUS, EJICHUS APOOEH,
Konrtponbraspadbora Ne 2 1 BO3Be/IEHUsI IPOOH B CTETIEHB; YCIOBHE PaBEHCTBA IpOOU HYIIIO.
Jloka3vieams CBOWCTBA CTENEHH C IENTBIM ITOKa3aTEIEM.
7 PaBHOCHIIBHBIE ypaBHEHUSI. 3 o o o
Onucvieamsb TpapUUECKd METOJT pEIICHUs YpaBHEHUH ¢ OJTHOH
PanponansHble ypaBHEHUS o
MIEPEMEHHOM.
8 CreneHs ¢ LeJIBIM OTPULIATEIbHBIM [TOKa3aTelIeM 4 IIpumenams OCHOBHOE CBOICTBO pallMOHAIBHON APOOH IJIsi COKPALICHUS
N U nipeoOpazoBanus qpodeii. [IpuBouTH ApoOH K HOBOMY (00IIIEM
9 CBo¥iCTBa CTENEHU C IENBIM [TOKa3aTeIeM 5 peobp P P P y( y)
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10 k . 4 3HaMeHaTento. HaxonuTe cymmy, pasHOCTh, TPOU3BEIEHUE U YACTHOE
@Oynknus y = —u e€ rpadguk 6eii. B 6
X Jpo6eil. BBIMOMHATH TOXKAECTBEHHBIE TPE0Opa30BaHMsl pallMOHAIBHBIX
BBIPKECHUMN.

KonrponbHasipabora Ne 3 1 Pewams ypaBHeHUs ¢ IepeMEHHON B 3HaMEHATENE APOOH.
IIpumensims CBONCTBA CTENIEHU C LIEJIBIM ITI0KA3ATENIEM JUIS
npeoOpa3oBaHus BEIPaKCHUH.
3anucvisamp yucna B CTaHAAPTHOM BUIE.

Buinonnsame mocTpoeHUe U YTeHUe rpapuka QyHKIuN y = —
n
I'nasa 2
KBaapaTHsble KOpHH. 25
JeiicTBUTEJbHBIEC YUCJIA
] . .
11 OyHkusa Y = X° 1 e€ rpadux 3 Onucvléamy: TIOHSITHE MHOKECTBA, 3JIEMEHTa MHOXKECTBA, CIIOCOObI
o N 3aJaHHsl MHOXKECTB; MHOKECTBO HATYPaIbHBIX YUCEI, MHOXKECTBO LEIIBIX
12 KBanpathbie kopHU. ApupMeTHIeCKHI KBaIpaTHBIH KOPEHb 3 o
YrCcesl, MHOKECTBO PallMOHAIBHBIX YHCEN, MHOXECTBO JI€HCTBUTENBHBIX
13 MHOX€eCTBOHU €ro AIIEMEHTHI 2 YHCeN U CBSI3U MEXIY 3TUMH YHCIOBBIMU MHOXKECTBAMH; CBS3b MEXIY
0ECKOHEYHBIMH JECATUYHBIMHU JPOOSIMHU U PAlMOHATIBHBIMH
14 [ToamuO)ecTBO. OnepanunHa MHOKECTBAMHI 2 A b pan ’
MppalMOHaTbHBIMHU YUCIIaAMHU.
15 HuCIOBBIEMHOXKECTBA 2 Pacnosznasams panmoHalIbHBIE M UppalMOHAJIbHBIE uncia. [IpuBoauts
. NPUMEPHI PALMOHAIBHBIX YHCEN U UPPALHMOHATIBLHBIX YMCEl.
16 CaoiicTBaapupMeTHIECKOro KBaJpaTHOTO KOPHS 4 PHMEPBI patl bpatl . N
3anucwisams ¢ oMol HOPMYIT CBOWMCTBA JIEHCTBUI €
17 ToxxmecTBeHHBIE TIPEOOPa30BAHIS BRIPAKCHUH, 5 JIEUCTBUTEIbHBIMU YHCIIAMU.

coJepKallux
KBaJpaTHbIE KOPHU

Dopmynuposams.
onpedenenus: KBaIpaTHOrO KOPHS U3 YUCiia, apu(hMETHIECKOTO
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S = Coaeprxanue y4e0HOT0 4eCTBO XapakTepHCTHKA OCHOBHBIX BUAOB JeATEIbHOCTH YYeHUKA
S s MaTepuana HA YPOBHe Y4eOHbIX el cTBUIi
T & P 4acoB (na yp y A )
=
|
18 OyHKIMs Y = /X 1 et rpaduk 3 KBaJIpaTHOTO KOPHS U3 YMCJIa, PABHBIX MHOXECTB, ITOJIMHOKECTBA,
NepeceueHnst MHOKECTB, 00bETUHEHUSI MHOYKECTB;
Konrtponsnaspadora Ne 4 1 ceoticmea: GpyHKIMA Y = X2, apHPMETHIECKOro KBapaTHOTO KOPHS,
Gynkumn Y = /X .
Loxasvisams cBOMCTBA apU()METHUECKOTO KBAAPATHOTO KOPHSL.
Cmpoumb rpadukn GyHKIHi Y = X° 1 y=+X.
[TpuMeHsTh NOHITHE apUPMETHIECKOrO KBaAPATHOTO KOPHS LIS
BBIYMCIICHNS 3HAYECHUN BBIPAYKECHUH.
Ynpowams Beipaxenus. Pemats ypaBHeHus1. CpaBHUBATh 3HAYCHUS
BEIpaXeHHA. BHIMOTHATE ipeoOpa3oBaHme BEIPAKECHHN C TPUMEHEHUEM
BBIHECEHHUSI MHOXUTENS U3-T10] 3HaKa KOPHS, BHECEHHE MHOXKUTEIS MO
3HaK KOpHs. BBIOTHATE 0CBOOOKIEHNE OT UPPAIIIOHAILHOCTH B
3HaMeHarene ApoOH, aHaIU3 COOTHOILEHUH MEKAY YUCIOBBIMU
MHOJKECTBAaMH U UX JJIEMEHTaMH
I'naga 3 2
KBaaparHbie ypaBHeHust
19 | KBagpaTHsle ypaBHeHHA. PemieHne HEMOIHbBIX KBaJPaTHBIX 3 Pacnosnasams v IpUBOANTH MPUMEPHI KBAAPATHBIX YPaBHEHUH
ypaBHEHUH Pa3InYHBIX BUJOB (TIOJIHBIX, HETIOJIHBIX, NPUBEAEHHBIX ), KBaJPAaTHBIX
N TPEXUIIEHOB.
20 ®dopmyra KOpHEH KBaJIpaTHOTO YpaBHEHHUS 4
Onucvleams B O0IIEM BHUJIE PEIICHIE HETIOHBIX KBAPATHBIX
21 | Teopema Buera 3 YpaBHEHHUH.
Dopmyruposamy:
Konrponbnaspabora Ne 5 1 PMYIVP .
onpeoeieHus: ypaBHEHUS NIEPBOI CTETIEHH, KBAIPATHOTO YPABHEHUS;
22 KBagpaTHeIITpEXWIECH 3 KBaJpaTHOIO TPEXWICHA, JUCKPUMHUHAHTA KBAJAPAaTHOIO YPABHEHHUS
o Y KBaJpaTHOrO TPEXUIIEHA, KOPHSI KBaIPpaTHOTO TPEXUIEHA,;
23 Pemenue ypaBHEeHMI, KOTOpBIE CBOJATCS K KBaJpaTHBIM 5 P P » K0P P P ’

YpPaBHEHUSIM

OMKBaIpaTHOTO YpaBHEHHUS;
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S = Copep:xanue y4eGHOT0 YeCTEO XapaKTepucTHKA OCHOBHBIX BU/IOB JeATEIbHOCTH YUeHUKA
S s MaTepuana HA YPOBHe Y4eOHbIX el cTBUIi
T & P 4acoB (na yp y A )
=
|
24 | PanuonanbHble ypaBHEHHUS KaK MaTeMaTHYECKUE MOJICIIN 6 ceoticmea KBaJJpaTHOTO TPEXUIICHA;
peanbHBIX CUTYaLUN meopemy Bueta 1 00paTHYyIO il TeopeMy.
3anucvisams 1 1OKa3bIBaTh GOPMYITY KOPHEH KBapaTHOTO ypaBHEHUSI.
Kontponsnaspabora Ne 6 1 A $op AyILy Kop P P
HccnenoBate KOIMYECTBO KOPHEH KBaIpaTHOTO YPaBHEHHS B
3aBUCHMOCTH OT 3HaKa €ro TUCKPUMHHAHTA.
Jlokazvieams meopemul: Buera (psaMyro 1 00paTHYIO), O pa3IOKEHUH
KBaJpaTHOTO TPEXWIEHA HA MHOKUTEIIH, O CBOWCTBE KBaAPAaTHOTO
TPEXWICHA C OTPHULIATEILHBIM JUCKPUMHHAHTOM.
Onucvieamsb Ha IPUMEPAX METOJI 3aMEHBI TEPEMEHHON IS peLIeHUs
YpaBHEHUI.
Haxooumws KOpHU KBaipaTHBIX ypaBHEHUH Pa3InYHbBIX BHJIOB.
[Mpumensts Teopemy Buera u oOpatHyto eit TeopeMy. BeImonHsTh
pasJio’keHHe KBaApaTHOro TpEXwiIeHa Ha MHOKUTEIH. HaxoauTe KkopHH
YpaBHEHUH, KOTOPbIE CBOJATCA K KBaApaTHBIM. COCTaBISATh KBaApaTHbIE
YpaBHEHUS 1 ypaBHEHUS], CBOJISIINECS K KBaJIPATHBIM, SBIISIONINECS
MaTeMaTHYECKMMHU MOJAEIISIMU PeaJIbHBIX CUTyalnui
IHoBTOpEHUE
U cUCTeMAaTH3aLUs 7
yueOHOro MmaTepuajia
YpakHeHHs JIsl TIOBTOPSHUS Kypca 8 Kiiacca 6
Kontpossnaspadora Ne 7 1

Hroro: 102




IIpumepHoe TeMmaTH4YecKOe IJIAHMPOBaHUe. AJsredopa. 9 kiacc
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S = Coaeprxanue y4e0HOT0 HeCTEO XapakTepuCTHKA OCHOBHBIX BUJOB 1eATEIbHOCTH YYeHHKA
S s MaTepuaJja HA YPOBHe y4eOHBIX JIeiicTBHI
T & P 4acoB (na yp y )
=
I
I'naea 1
20
HepaBencrBa
1 UuncnoBeleHEpaBEHCTBA 3 Pacnosnasames 1 npuBOIUTH MPUMEPHI YHCIOBBIX HEPABCHCTB, HEPABEHCTB C IIEPEMEHHBIMH,
N JIMHEWHBIX HEPABEHCTB C OAHOMN MEPEMEHHOM, TBOMHBIX HEPABEHCTB.
2 OcHOBHBIE CBOMCTBa 2 p A P Al P
Dopmynuposamu:
YHCIIOBBIXHEPABEHCTB N .
onpeoeneHus: CpaBHEHNS ABYX YHCEJl, PEIICHUs HEPABEHCTBA C OJTHOM NMEPEeMEHHON, PaBHOCHIIBHBIX
3 CnoxeHune 1 yMHOXKEHUE 3 HEPaBEHCTB, PEILICHHS CUCTEMBbl HEPABEHCTB C OJJHOM NEepPeMEHHOI, 00J1IacTH ONpeesICHUS
YHCIIOBBIX HEPABEHCTB. BBIpaXXCHHUS;
OnennBaHye 3HaYCHUS c60ticmaa YUCIOBbIX HEPABEHCTB, CJIOXKEHHS U YMHOKEHHUS YHCIOBBIX HEPABEHCTB
BBIPAXKECHHUS Lloxaszvieamsb: CBOWCTBA YHCIIOBBIX HEPABEHCTB, TEOPEMBI O CIOKEHUH U YMHOKEHUH YHCIOBBIX
HEPaBEHCTB.
4 Hepagsenctac 1 p .
ONHOMMIEPeMEHHO Pewams nuneiiHble HepaBEHCTBA. 3aNUChIBATh PEIICHHS] HEPABEHCTB U MX CUCTEM B BUJIE YHCIOBBIX
P MIPOMEKYTKOB, 00bEJUHEHHS], IEPECEUECHHMS YNCIIOBBIX IPOMEXYTKOB. Pemats cucreMy HepaBeHCTB
5 Pemenne HepaBeHCTB ¢ OAHOM 5 ¢ oHOI nepeMeHHON. OLleHNBAThH 3HaYCHNE BhIpaxkeHus1. M300pakaTh Ha KOOPAWHATHON NpsAMON
nepeMeHHoi. Yucnossie 3aJJaHHbIE HEPAaBEHCTBAMH YHCIIOBBIE IPOMEKYTKH
MIPOMEKYTKH
6 Cucrembl THHEHHBIX 5
HEPABEHCTB C OJTHOM
[IEpEMEHHOMN
KonTponbras pabora Ne 1 1
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S = Conep:xaHue y4eoOHOTO YeCTBO XapakTepHCTHKA OCHOBHBIX BH/IOB /1eSITeJIbHOCTH YYeHUKA
S s MaTepuaia Ha YPOBHe YUeOHBbIX JelicTBHIA
T & P 4acoB (na yp y . )
=
I
I'nasa 2 38
KBagparuunasi pyHkuust
7 [ToBTOpEHME U pacIIpeHue 3 Onucvieamsb TOHSATHE (QYHKIMU KaK MPABHJIA, YCTAaHABIMBAIOIIETO CB3b MEKITY HJIEMEHTaMH JIBYX
CBEJICHUIT 0 QYHKIIMU MHOJKECTB.
N Dopmyruposamu:
8 CaoiicTBa QyHKIMH 3 PMYIUP
onpeoenerus: Hyns GyHKIHH; TPOMEKYTKOB 3HAKOTIOCTOSHCTBA PYHKINHN; (DYHKIIHH,
9 Kak moctpouts rpaduk 3 BO3pacTarlleil (YObIBaroIeil) Ha MHOKECTBE; KBaIpaTUUHON (QYHKIIUH; KBaIPaTHOTO HEPABEHCTBA;
¢bynkuuu y = Kf(X), eciu c60licmaa KBaJpaTUIHON (PyHKIINY;
n3BecTeH rpaduk GyHKIUH npasuia MOCTpoeHus TpaduKoB GYHKIUH ¢ TTOMOIIBI0 ipeodpazoBanuii Buaa f(X) — f(X)+a;
y = f(X) f(x) — f(x + a); f(X) — kf(x).
10 Kak 10cTponTh rpadKm 4 Cmpoumps Tpaduku QyHKIHI C TOMOIIBI0 MpeodpasoBanmii Buaa f(xX) — f(x)+ a;
bymumit y = f(x) + b f(x) = f(x + a); f(X) — Kf(x).
Cmpoums rpaduk kBagpaTHaHoi QyHKIMH. [1o rpaduky kBagpaTnyHON QyHKIUH ONUCHIBATH €€
ny = f(x + a), ecnu uzBecTeH P pag P bynkn paguKy KBazp by
_ CBOJCTBA.
rpaduk Gpynkuuu y = f(X)
Onucvieams CXeMaTHYHOE PACTIONIOKEHHUE TapaboIIbl OTHOCUTEIBHO OCH a0CIHCC B 3aBUCUMOCTHU OT
11 | KBagpatnunas QyHkuus, eé 6 3HaKa CTapuero K03 QuIreHTa u AUCKPUMHHAHTA COOTBETCTBYIOIIETO KBAIPATHOTO TPEXUICHA.
rpaduk U CBOWCTBa Pewamb kBaspaTHBIE HEPABEHCTBA, UCIIOJB3YS CXEMY PacIOI0KEHHs ITapadoIIbl OTHOCUTEIBHO OCH
abcrucc.
KonTponbHaspabora Ne 2 1 1 . .
Onucvieams TpaduuecKuii METO/I PEIICHNS] CUCTEMBI IBYX YPaBHEHUH C IBYMSI IIepEMEHHBIMH,
12 Pemenne kBagpaTHbIX 6 METO/I ITOJICTAHOBKH U METOJI CIIOXKEHHS TSI PEIICHHsI CUCTEMBI IBYX YPaBHEHUH C IByMS
HEpPaBEHCTB NePEMEHHBIMH, OJIHO U3 KOTOPBIX HE SBJISCTCS JIMHEHHBIM.
13 CHCTEMEI ypasHeHHi ¢ IByMA 6 Pewamb TEKCTOBBIE 3a/1a4H, B KOTOPBIX CHCTEMA JIBYX YPABHCHUII C IBYMSI IEPEMEHHBIMU SIBJISICTCSI
MaTeMaTHYECKOH MOJIENBIO PEabHOTO MPOLIECCa, K MHTEPIPETUPOBATh PE3yIbTAT PELICHHS
MepeMEHHBIMU
CHCTEMBI
14 Pemenwne 3ama4 ¢ TOMOIIBIO 5

CHCTEM ypaBHEHUI BTOPOI
CTETIeH!
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S = Copep:xanue y4eGHOT0 4eCTEO XapakTepuCcTHKA OCHOBHBIX BU/JOB J1eATEIbHOCTH YUYeHUKA
S s MaTepuaia Ha YPOBHe YUeOHBbIX JelicTBHIA
T & P 4acoB (na yp y . )
=
I
KonTponbHaspabora Ne 3 1
I'naea 3
DJleMeHThI MPUKJIATHOMH 20
MaTeMATUKH
15 Marematnyeckoe 3 Ilpusooums npumepul:
MOJICTTHPOBaHUE MaTeMaTHYeCKUX MOJIENEH peanbHbIX CUTYalni; MPUKIAIHBIX 331a9; TPUOIMKEHHBIX BEINYNH;
N UCTIOJIb30BaHMsI KOMOMHATOPHBIX TPaBUII CYMMBI H TIPOU3BEICHHUS; CITyYaHBIX COOBITHI, BKIFOUAs
16 [IporeHTHBIEPACYETHI 3
JIOCTOBEPHBIE U HEBO3MOXKHBIE COOBITHS; OTIBITOB C PABHOBEPOSTHBIMU UCXOJaMU; TIPE/ICTABICHUS
17 [IpubnmxEHHBIC BHIYNCIICHUS 2 CTaTHCTHYECKUX JIAaHHBIX B BHJE TaOJIUII, IUarpaMM, rpaKoB; HCTIOIB30BAHHS BEPOSTHOCTHBIX
CBOMCTB OKPYKAIOIUX SIBICHUMN.
18 OCHOBHBbIE MpaBUIIa 3 Py m
Dopmyruposams:
KOMOMHATOPUKH . .
onpedenenus:: AOCOTIOTHOM MOTPENTHOCTH, OTHOCHTEIIBHON TOTPEIIHOCTH, TOCTOBEPHOTO COOBITHS,
19 | YacToTa 1 BepOATHOCTb 2 HEBO3MOXKHOTO COOBITHS; KJIACCHYECKOE OTIpe/IeJICHUE BEPOSTHOCTH;
CITy4aifHOTO COOBITHSI npasuia: KOMOMHATOPHOE MPAaBUIIO CYMMBI, KOMOMHATOPHOE MPAaBHUJIIO TIPOU3BEICHUSI.
Onucviéams dTaNbl pelIeHHs TPUKIIATHON 3aTa4H.
20 Kinaccuueckoe 3 p P 5 A "
[TosicHATH W 3amUCHIBaTh (YOPMYITY CIOXKHBIX MIPOLEHTOB. [IpOBOANTH MPOLIEHTHBIE PACUYETHI C
OTIpe/IeIEHUEBEPOSITHOCTH
WCIIOJIb30BaHUEM CIIOKHBIX TIPOIIEHTOB.
21 | HavasnbHble CBECHUSA 3 Haxo0ump TOYHOCTH TIPUOIIMKEHHS 110 TaOIMIIE TPUOIMKEHHBIX 3HAYECHU BEJIMUKHBL.
O CTaTHCTHKE Hcronp30Bath pa3nuyHble (JOPMBI 3aIIHCH MTPUOTKEHHOTO 3HAUSHUS BeTMIHHBI. OIIeHHBATh
npuOIMKEHHOE 3HAYCHNE BETTMYUHEIL.
Kontponbhas pabora Ne 4 1 P

IIpo600ums ONBITHI CO CIyIalHBIMU UcXoaaMHU. [10SICHSTh 1 3aITUChIBaTh (POPMYITY HaXOXKICHHS
YaCTOTHI CIly4aHOro coObITH. ONHCHIBaTh CTATHCTHYECKYIO OLIEHKY BEPOSITHOCTH CITy4aifHOTO
coObITHsI. HaxoauTh BEpOSITHOCTE CIIy4alfHOI'O COOBITHS B OIBITAX C PABHOBEPOSTHHIMH UCXOJIAMH.
Onucvigamp ITAIBI CTATUCTUYECKOTO UccienoBanus. OhopMIIsaTh HHPOPMAIIUIO B BUIE TAOIHIL 1
nuarpamm. M3Biekats nHGOpManuio U3 Tabaul U auarpaMM. HaxoanTs v NpuBOAUTE IPUMEPHI
MCIIOJIb30BaHMS CTATUCTUYECKUX XapaKTEPUCTUK COBOKYITHOCTHU JIaHHBIX: CpeHEee 3HaYeHUE, MOJIa,
pa3Max, MeinaHa BRIOOPKH
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S = Coaeprxanue y4e0HOT0 4eCTBO XapakTepuCTHKA OCHOBHBIX BUJOB 1eATEIbHOCTH YYeHHKA
g s MaTtepuaJia HA YPOBHe y4eOHbIX JIeiicTBUIi
T & P 4acoB (na yp y . )
=
|
I'nasa 4
YucioBbie 17
N0CJIeA0BATEIbHOCTH
22 UucnoBsle OCIe0BaTEILHOCTH TIpusooums npumepsl: TOCIEIOBATEILHOCTE; YUCIOBBIX MOCIEI0BATENFHOCTEN, B YACTHOCTH
apu(pMETUYECKON U T€OMETPUUYECKON MPOTPECCUI; UCIIONB30BAHUS MTOCIEA0BATEILHOCTEN B
23 ApudmeTnyeckas Iporpeccus 4 pu¢ N p porp ’ A
peabHOM KU3HU; 33/1a4, B KOTOPBIX PACCMATPUBAIOTCS CYMMBI C 0ECKOHEUHBIM YHCIIOM CIaraeMbIX.
24 CymMma N nepBbIX 4JICHOB Onucvigamy: TIOHATHE TIOCIIEIOBATEIEHOCTH, WICHA TIOCIIEA0BATEIBHOCTH, CIIOCOOBI 3a1aHUsI
apu(METHIECKOH MPOrpeccun MOCIIE0BATEIbHOCTH.
Buviuucaame uneHsl nocneg0BaTeIbHOCTH, 3aJaHHON (POPMYIION N-To YieHa WK PEKYPPEHTHO.
25 I'eomeTpryeckas nporpeccus 3 A » 381 bopmy. PEKYPP
Dopmyruposamun:
26 CymMma N nepBbIX 4JIEHOB 2 onpedenenust: apuPMETHICCKON MPOTrPECCHH, TEOMETPUIECKON TIPOTPECCHH;
FEOMETPUUYECKON IPOrpeccuu ce0ticmea YICHOB TEOMETPUIECKON 1 apru)METHIECKON TIPOTPECCHIA.
N 3adaseams apupMETHUECKYIO i TEOMETPUUIECKYIO ITPOTPECCUH PEKYPPEHTHO.
27 CymMa OeCKOHEUHOM 2 pud y P YIO Hporp PeKypp
TeOMETPUYECKON MTPOTPECCHH, Y N N
KoTopoit | q | < 1 3anucvisams u nosicuams GOpMyJIbI OOIIETO WieHa apUPMETHIECKON U TeOMETPHUECKON
MIPOTPECCUIA.
Konrponenaspabora Ne 5 1 3anucwvieame 1 doxazvieams: HOPMYITBI CyMMBI N TIEPBEIX WIEHOB apUPMETHIECKON U
TeOMETPUYECCKON TIpoTrpeccuii; (hOpMYJIbl, BRIPAXKAIOIIUE CBOMCTRA YWICHOB apu(h)METHUECKOHN U
F€OMETPUYECKOI Nporpeccuil.
Buiuucaams cymmy 0€CKOHEUHOM reOMeTpUYeCcKOl TIporpeccud, y Kotopoi | q | < 1. IlpencraBnsats
OcCcKOHEUHbIE IEPUOINIECKUe JPOoOH B BUe OOBIKHOBEHHBIX
IloBTOpEHME
W CHCTeMaTH3alus 7
y4eOHOro MaTepuana
YpakHeHus Ui TOBTOpPEeHUs Kypea 9 6

KJacca
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S = Copep:xanue y4eGHOT0 4eCTEO XapakTepuCcTHKA OCHOBHBIX BU/JOB J1eATEIbHOCTH YUYeHUKA
g s MaTtepuaJia HA YPOBHe y4eOHbIX JIeiicTBUIi
T & P 4acoB (na yp y . )
=
I
Kontponbnaspadora Ne 6 1

Hroro: 102 gyacos

IIpumepHoe TeMaTHYecKoe IJIaHUPOBaHue. ['eomerpus. 7 Kiacc
( Bcero 68 yacoB)
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2 2 Coaepxanue y4eO0HOT0 KonuuectBo XapakTepuCcTHKA OCHOBHBIX BUJ0B [1eSITeIbHOCTH YYeHHKA
E s MaTepuaJa 4acoB (Ha ypoBHe Y4eOHBIX AelcTBHI)
<
=
I'nasa 1
IIpocreiimmue 15
reoMeTpuyeckue purypsi
U UX CBOMCTBa
1 Touku u npsmbie 2 Ilpusooums IpUMeEpHl TEOMETPUIECKHUX DUTYP.
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2 2 Copep:xanue yueGHOro KonuuectBo XapakTepHCTHKA OCHOBHBIX BUJOB JAeATEIbHOCTH YYCHUKA
E s MarepuaJia 4acoB (Ha ypoBHe Y4eOHBIX AeicTBHIi)
]
=
Otpe3ok u ero JIHMHa 3 Onucwvieams TOUKY, IPSIMYIO, OTPE3OK, Ty, YTOJI.
Dopmyauposamy:
3 Jlyu. Yron. U3mepenue yrios 3 PALYIUD
onpeodenenus: PaBHBIX OTPE3KOB, CEPEIUHBI OTPE3Ka, PACCTOSHUS MEXIy ABYMs TOUKaMHU,
4 CMexHbIE U BEpTHKAIbHbIE 3 JOTIOJTHUTENBHBIX JTy4eH, pa3BEPHYTOTO YIila, PaBHBIX YIJI0B, OMCCEKTPHCHI yIIia, CMEXXHBIX U
YTIIBI BEPTUKAIBHBIX YIJIOB, IEPECEKAOIIUXCS MPSIMBIX, IEPIIEHANKYIIAPHBIX MPSIMBIX, TEPIECHANKYIISPA,
HAaKJIOHHOM, pacCTOSIHUS OT TOYKH 0 MPSMOMH;
5 [NepnieHnuKyNsIpHBIC TIPSMBIE 1 9 N
ceolicmea: PacIoyioKEHUs TOUEK Ha MPSIMOMN, U3MEPEHHsI OTPE3KOB U YIJIOB, CMEXHBIX U
6 AKCHOMBI 1 BEPTUKAJIBHBIX YTJIOB, IEPIEHIUKYIISPHBIX MPSIMBIX; OCHOBHOE CBOHCTBO MPSIMOI.
Knaccugpuyuposamo yrisl.
IToBTOpEHME M cUCcTEMaTH3ALMS 1 Puyup yr .
yueGHOTO MaTepHaTa Lokaszvieams: TEOPEMBI O EPECEKAIOIUXCS MPAMBIX, O CBOMCTBAaX CMEXHBIX U BEPTUKAIBHBIX YIJIOB,
0 €IMHCTBEHHOCTH MPSIMOH, MEePIEeHIUKYIAPHON TaHHOH (ciyyail, Korjna Touka JIeKUT Ha JaHHOU
KontponbHas padota Ne 1 1 MPSIMOIA).
Haxooums nyinHy oTpe3Ka, TpalyCHYI0 Mepy yIJia, HCIOJIb3Ys CBOMCTBA MX U3MEPEHUH.
H300pascams ¢ TOMOIIBIO YePTEKHBIX HHCTPYMEHTOB T€OMETPUYECKUe (PUTYPBI: OTPE30K, JIyd,
YTOJI, CMEKHBIE U BEPTUKAJIBHBIE YIJIbI, MEPIIEHANKYIISIPHBIE MPSIMBIE, OTPE3KH U JIyUH.
Tosacuams, 4TO TaKOE aKCUOMA, OTIPENICTICHHE.
Pewams 3anaum Ha BEIUKCIIEHNE U IOKA3aTENbCTBO, IPOBOJIS HEOOXOAUMBIE JOKa3aTeIbHbIC
paccyxaeHus
I'naea 2 18
TpeyroJbHuKU
7 PaBHbIe TpeyronsaukH. BeicoTa, 2 Onucvieamsv CMbICI TIOHATHS «paBHBIE GUTYpbDy. [IpUBOIUTE IpUMEPHI paBHBIX QUTYP.
MeanaHa, OucceKTpuca H306pascams 1 HAXOAUTH Ha PUCYHKAX PABHOCTOPOHHHE, paBHOOEIPEHHbIE, IPSIMOYTOJIbHBIE,
TpeyrojbHUKa OCTPOYTOJIbHBIE, TYITOYTOJIbHBIE TPEYTOJIBHUKHU U UX SJIIEMEHTHI.
. . Knaccuguyuposams TpeyronsHUKY IO CTOPOHAM H yTIIaM.
8 [lepBslit 1 BTOpO# NpU3HAKK 5 Puyup pey P y
Dopmynuposams:
paBEHCTBa TPEYTOJIbHUKOB
onpeoenenust: OCTPOYTOILHOTO, TYITOYTOJIBLHOTO, MPSIMOYTOJILHOTO, pABHOOEIPEHHOTO,
9 PaBHOOEIPEHHBIN TPEYTOIBHUK 4 PaBHOCTOPOHHETO, PA3HOCTOPOHHETO TPEYTOJIBHIUKOB; OMCCEKTPUCHI, BEICOTHI, METUAHBI
U €0 CBOMCTBA TPEYTOoJIbHHUKA; PaBHBIX TPEYTOJIbHUKOB; CEPEINHHOIO NEPIIEHANKYJIISIPA OTPE3KA; IEPUMETPA
€yrOJIbHUKA;
10 [Ipu3Haku paBHOOEAPEHHOTO 2 Tpey ’
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2 2 Copep:xanue yueGHOro KonuuectBo XapakTepHCTHKA OCHOBHBIX BUJOB JAeATEIbHOCTH YYCHUKA
E § MarepuaJia 4acoB (Ha ypoBHe Y4eOHBIX AeicTBHIi)
=
TpEYroJabHUKa ceoticmea: paBHOOEPEHHOTO TPEYTroJIbHHUKA, CEPEIUHHOTO MEPIEHIUKYIISIpa OTpe3Ka, OCHOBHOTO
11 Tpernii Ipu3HAK paBeHCTBa 5 CBOICTBA PABEHCTBA TPEYTOJILHUKOB;
A — NpU3HAaKy: PaBEHCTBA TPEYTOJIBHUKOB, paBH06ez[pe:HH0r0 TPeYrobHHKa. § §
Llokaszvieams TEOPEMBL: 0 €TUHCTBEHHOCTH MPSIMOM, NEPIEHIUKYJIIPHON AaHHOM (cityuyal, Koraa
12 Teopemsl 1 TOYKA JISKUT BHE TAHHOHN MPSAMOI); TPY MPHU3HAKA PABEHCTBA TPEYTOJIBHUKOB; TPU3HAKI
TIOBTOPEHHE U CHCTEMATH3AIAA 1 PaBHOOEIPEHHOTO TPEYTOJIbHUKA; TEOPEMBI O CBOWCTBAX CEPEIMHHOTO NEPIECHANKYIISAPA,
yaeGHOr0 MaTepHaNa paBHOOEPEHHOTO U PABHOCTOPOHHETO TPEYTOJIbHUKOB.
Pasvsacusams, 9T0 Takoe TeopeMa, OMUCHIBATE CTPYKTYPY TeopeMbl. OOBACHAITH, KAKYI0 TEOPEMY
KonTponbHas pabora Ne 2 1 Ha3BIBAIOT OOPaTHOW JAHHOM, B YEM 3aKITFOUAETCSI METO/T I0KA3aTeNbCTBA OT MTPOTHUBHOTO.
[IpuBOIUTH MPUMEPHI HCIIOIB30BAHMSI 3TOTO METO/IA.
Pemats 3ajaun Ha BRIYMCIICHHUE U 10KA3aTEIbCTBO
I'naea 3
IlapanaensHble npsavMbie. CymMMa yriioB 16
TPeyrojbHUKA
13 [TapannensHble IpsMBIE 1 Pacnosnasams Ha yepTexax napauieibHbIE MPSAMBIE.
14 TipH3HaKK napasIenbHOCTH 2 N300paxkarhb ¢ MOMOIIBIO JIMHEWKH U YTOJIBHUKA MapaielbHbIE MPSIMBIE. }
IpAMBIX Onucvigamy yritbl, 00pa30BaHHBIE TP MIEPECEUSHUHN JABYX MPSMBIX CEKYIICH.
Dopmynuposamy:
15 CBoiicTBa mapaiienbHbIX 3 onpeodenenus: NapajuieIbHbIX MPSIMbIX, PACCTOSHUS MEXy NapaJljieIbHBIMHU MPSIMBIMHU, BHEIIHETO
TIPSIMBIX yria TpeyrojbHHKa, TUIIOTEHY3bl U KaTeTa;
16 CyMMa YIIIOB TPEyTOEHAKA 4 ceoﬁcmfia: napaJjieNbHBIX IPSMBIX; YTIIOB, 00pa30BaHHBIX MPH MEPEeceUeHUN napaiiebHEIX IPSMBIX
CEKYILEH; CYMMBI yJIOB TPEYTOJIbHHKA; BHEIIHETO YIJIa TPEYTOJIbHUKA; COOTHOIIEHUN MEXIY
17 IIpssMOYTOJIBHBIN TPEYTOJIBHUK CTOPOHAMU U YIVIaMH TPEYTOJIbHUKA; IPSIMOYTOJIBHOIO TPEYTOJbHUKA; OCHOBHOE CBOMCTBO
18 CBoiicTBa PSAMOYTOJIBHOTO 2 TTapaJIIICIIBHBIX TPAMBIX,
TpeyroNbHHKA NpUsHAKU: TIAPAIUIEILHOCTH NPAMBIX, PABEHCTBA PAMOYTOJIBHBIX TPEYTOJIbHUKOB.
lokaszbieams: TEOPEMBI O CBOMCTBAX MapalIeNbHBIX MPSMBIX, O CYMME YTJIOB TPEYTOJIbHHKA, O
KonTponbnas pabora Ne 3 1

BHCHIHEM YTJIC TPEYT'OJIbHHKA, HEPABEHCTBO TPCYTOJIbHUKA, TCOPEMBI O CPAaBHECHHHU CTOPOH U YTJIOB
TPEYroJibHUKA, TCOPEMBI O CBOMCTBax OpAMOYTOJBHOTO TPCYTOJIbHHKA, IPU3HAKHA MMaPpAJIICIIBHBIX
NpAMBIX, pPaBCHCTBA NPAMOYTOJIbHBIX TPCYT'OJIbHUKOB.

Pewams 3aJa49M Ha BBIYHCJIICHUEC U JOKA3aTCIbCTBO
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E s MarepuaJia 4acoB (Ha ypoBHe Y4eOHBIX AeicTBHIi)
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I'nasa 4
OKPpYKHOCTB U KPYT. 16
I'eomeTpnueckne MocTpoeHust
19 I'eomeTpuyeckoe MECTO TOYEK. 2 Tosacnuams, 4TO Takoe 3a7ada Ha ocTpoeHue; reomerpuueckoe Mecto Touek (I'MT). IlpuBoauts
OKpy>KHOCTb U KPYyT npumepsl [MT.
20 HexoTophic cBoiicTBa 3 H3006pascams Ha pUCYHKaX OKPYKHOCTb U €€ 3JIEMEHTHI; KacaTeJIbHYI0 K OKPYKHOCTH; OKPY>KHOCTb,
BITMCaHHYIO B TPEYTOJbHUK, 1 OKPYXHOCTh, OMUCAHHYIO OKOJIO Hero. ONMUCHIBaTh B3aUMHOE
okpyxHocTH. KacaTenbHas k .
OKPYKHOCTH PacHoNIoXKeHNE OKPYKHOCTH U IPAMO.
Dopmynuposamy:
21 OnucaHHas U BIMCAaHHAS 3 onpeoenenusl: OKPYKHOCTH, Kpyra, UX dJIEMEHTOB; KacaTelIbHON K OKPY>KHOCTH; OKPY>KHOCTH,
OKPY>KHOCTH TpeyroJbHHUKa OMHMCAaHHOW OKOJIO TPEYTOJIbHUKA, M OKPYKHOCTH, BIUCAHHON B TPEYTOJIbHUK;
22 T —— 3 ceoticmea: CepeIMHAOTOo nepneHnukynsapa kak [ MT; Ouccextpucsr yria kak ' MT; kacarenpHO#I
K OKpPY>XHOCTH; THaMeTpa U XOpAbl; TOUKHU IepeceueHus CepeIMHHBIX MEePIEeHIUKYISIPOB CTOPOH
23 Metoa reoOMeTpUYECKUX MECT 3 TPEYToJIbHUKA; TOUKH NEPECCUCHHS OMCCEKTPHUC YIJIOB TPEYTOJIbHHKA,
TOYEK B 33J]a4ax Ha IOCTPOCHUE npu3HaKy KacaTeabHOM.
TIOBTOPEHEE H CHCTEMATHIAIHS 1 ﬂoxa{bzeamb: TEOPEMbI O CEPE/IMHHOM HEPHIEH/MKYIAPE 1 OucceKTpuce yria KakK FVMT;
BHOLO MATCDHATA 0 CBOWCTBAxX KacaTelIbHOW; 00 OKPY>KHOCTH, BIMCAHHOH B TPEYTOJIbHUK, OITMCAHHON OKOJIO
yie P TPEYTOJIbHHUKA; IPU3HAKU KacaTeIIbHOM.
Konrponbnas padora Ne 4 1 Pewams 0CHOBHBIE 337Ja4l Ha TOCTPOEHHUE: TIOCTPOCHHE YTJIa, PABHOTO JaHHOMY; IIOCTPOEHHE
CEepEeIUHHOr0 MePIEeHANKYIISIpa TaHHOTO OTPe3Ka; MOCTPOECHUE MPSMOM, TPOXOASIIEH yepe3 TaHHYIO
TOYKY W MEPIEHANKYIJISIPHOW JaHHOW TPSMOM; TOCTPOEHHE OMCCEKTPUCH IAHHOTO yTJia; IOCTPOSHHUE
TPEYTOJIBHHKA 10 IBYM CTOPOHAM U YTy MEXAY HUMH; [0 CTOPOHE U IBYM IPHJIEKAIIUM K HEH
yriam.
Pemats 3ay1aun Ha noctpoeHue merogom ' MT.
Cmpoums TpeyrolbHUK 110 TPEM CTOPOHAM.
Pewamys 3anaun Ha BEIYHMCIIEHHE, 10KA3aTENBCTBO U IOCTPOCHUE
Oo6o0menne
W CHCTeMaTH3alus 5

3HAHUH YYalIUXCs
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TI'naea 1 29
YeTbIpEXyroJbHUKU
1 YeThIpEXYTONbHUK U €TI0 2 Tlosicuams, 9TO TaKoe YETHIPEXYTOJIbHUK. OMUCHIBATD 3JIEMEHTHI YETHIPEXYTOJIbHHUKA.
3JIEMEHTBI Pacnosznasame BHIMYKIIbIE U HEBBITYKJIBIE YETHIPEXYTOIHHUKH.
5 TMapanienorpamy. CBoficTsa 2 H300pascams 1 HAXOAUTH HA PUCYHKAX YETHIPEXYTOIHUKHU Pa3HbIX BUAOB U UX 3JIEMEHTHI.
X Dopmynupogamu:
napauenorpaMmma PALYIUD
onpedenenusi: apajieJIorpaMMa, BEICOTHI TapajlieiorpaMMa; MPsIMOYTOIbHUKA, poM0a, KBaIpaTa;
3 [IpusHaku napanenorpaMma 2 CpeIHel IMHAN TPEYTONbHUKA; TPANCIH, BBICOTHI TPAeuH, CPSAHEH JIMHUN TpaIeLuH;
A T DsMO VT OIEHIK 2 LEHTPAJILHOTO YIila OKPY>KHOCTH, BIMCAHHOTO YIila OKPYKHOCTH; BIUCAaHHOT'O M ONMCAHHOTO
PAMOYT YETBIPEXYTOJIbHUKA;
5 Pom6 2 ceoticmea: IapajienorpaMmma, IpsMOYToJbHUKA, poM0a, KBaipara, CpeTHIX JIMHUN TPEyTroJIbHUKA
6 Ksaxpar 1 U Tpareuuy, BHUCAHHOT'O YIia, BHUCAHHOTO U OIMCAHHOTO YETHIPEXYTOJILHUKA,
NpU3HaKy: NapajjenorpaMma, NpsiMOyroibHUKa, poMOa, BIMCAHHOTO U OMMCaHHOTO
KonTponbhas pabota Ne 1 1 YeThIPEXYTOJIbHHUKA.
7 Cpe/uss JMHIA TPEYTOBHNKA 1 Loxazvisams: TEOPEMBI O CYMME YIJIOB YETHIPEXYTOJIBHHUKA, O TPayCHONH Mepe BIIUCAHHOTO YIJIa, O
CBOWCTBAxX M MPHU3HAKAX MapaJljieJorpaMMa, MpsIMOyroIbHUKA, pOM0Oa, BHUCAHHOTO U OITUCAHHOTO
8 Tpanenus 4 YeTHIPEXYTOIbHHKA.
9 [[eHTpATBHbIE U BIHCAHHBIE 2 Ipumensmp M3y4eHHBIE ONPE/ICTICHNUS, CBOMCTBA U TIPU3HAKH K PELICHHUIO 3a/1a4
YTIIbI
10 Brmcannsie u onncaHabie 2
YeTHIPEXYTOIBHUKN
Kontponbhas padora Ne 2 1

TI'nasa 2

16
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) HHe y4yeOHor JIN4eCTB TePUCTH HOBHBIX BH/10B J1esITeJIbHOCTH Y4YeHH
“E’E. Copep:xanue yueGHOro KoumnyectBo XapaKkTepuCTHKA OCHO OB JIefITeJIbHOC eHHKa
E s MaTepuaJia 4acoB (Ha YpOBHe Y4eOHBIX el cTBHA)
s
=
IlonoOue TpeyroJbLHNKOB
11 Teopema ®aneca. Teopema o 6 Dopmyauposamu:
MPONOPLMOHANBHBIX OTPE3KaxX onpedenerue MOJOOHBIX TPEYTOJIbHUKOB;
ceoticmea: MEINaH TPEyroiibHUKA, OUCCEKTPUCHI TPEYTOJbHUKA, TIEPECEKAIOIIMXCS X0
12 [TonoGHbIE TPEYrOIBHUKH 1 v pey ’ P pPey > 1eP H A
KacaTeJIbHOH U CeKylLeH;
13 [epBbiii npu3HaK mog00Us 5 npusHaKy og00Hs TPEYTOIBHUKOB.
TPEYroJbHUKOB Hoxasvieamu:
o o meopemul: daneca, 0 MPONOPLUOHATBHBIX OTPE3KaX, O CBOWCTBAX MEAMAH TPEYTOJbHUKA
14 Bropoit u Tpetnit npu3HaKu 3 P » O TIpoTIopH p ’ 8 peyr ’
OMCCEKTPUCHI TPEYTOJIbHUKA,
Mo00MsI TPEYTOIHLHUKOB y . .
ceoticmaa. TIePeCceKarOIUXCs XOP/, KacaTeIbHOW M CEeKYIICH;
KonTponbnas pabora Ne 3 1 NpU3HAKy 0100 TPEYTrOIHLHUKOB.
IIpumename U3y4eHHBIE ONPEAEIICHNUS, CBOMCTBA U NPU3HAKH K PELICHUIO 33134
I'naea 3
Peimenne npaMoyroabHbIX 14
TPeyrojibHUKOB
15 MeTtpuueckrue COOTHOLICHUS 1 Dopmyauposams:
B IIPSIMOYT'OJIFHOM TPEYTOJIbHHUKE onpedesienus: CUHyca, KOCUHYCa, TAHI'€HCa, KOTAHI'€HCa OCTPOTO yIila NPsSMOYTOJIbHOTO
TPEYroJbHUKA;
16 Teopema [Tudaropa 5 pey ’
ceoticmaa: BRIPXKAIOIIHE METPUIECKHE COOTHOIICHUS B IPSIMOYTOJILHOM TPEYTOJIbHUKE U
KontponbHas padora Ne 4 1 COOTHOILICHHS MEKIY CTOPOHAMH W 3HAYSHHUSIMHU TPHTOHOMETPUIECKUX (QYHKIUH B IPSIMOYTOIBLHOM
TPEYroJbHUKE.
17 Tpuronomerpuueckue GyHKIUU 3 pey
3anucvisams TpUroHOMETpUIECKUE (GOPMYJIBI, BRIPAXKAIOIIHE CBSI3b MEXKILy TPUTOHOMETPHUECKUMHU
OCTpOTO yTJIa IPSMOYTOIBHOTO
TPeyTONbHENKA (GYHKIUSIMH OJTHOT'O M TOTO K€ OCTPOTO YyIJIa.
Pewams npssMoyronbHbIe TPEYTrOIbHUKH.
18 Pemmrenne mpsMOyTOIBHBIX 3 Jloxasvieams:
TPEYTrOJIILHUKOB meopemy 0 METPHUYECKHX COOTHOIIIEHHSX B MIPSIMOYTOJILHOM TPEYTroJIbHUKE, Teopemy [ludaropa;
OpMYJbl, CBSI3BIBAIOLINE CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC OJJHOT'O M TOT'O K€ OCTPOro yria.
Konrtponbhas padora Ne 5 1 popmyet, i ye Yo, ’ 8 poroy

Bb1600ums 0CHOBHOE TPUTOHOMETPUYECKOE TOXKECTBO U 3HAUEHUS CHHYCA, KOCHHYCA, TAHT€HCA U
KoTaHreHca Jist yriioB 30°, 45°, 60°.
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“E’ e Coaepixanue y4e0HOT0 KoanuecTBO XapakTepuCTHKA OCHOBHBIX BU/0B J1€ATEIbHOCTH YUeHUKA
z . .
= § MaTepuaJia 4acoB (Ha YpOBHe Y4eOHBIX el cTBHA)
=
Ipumensimos N3yueHHBIE ONPENICICHUS, TEOPEMBI B (HOPMYJIBI K PEIICHUIO 3a71a4
I'naea 4
MHOroyrojabHUKH. 10
I[nomags MHOTOYTOJILHIKA
19 MHOroyroiasHuKu 1 Tosacuamu, 4TO TaKoOE IJIOIIAAb MHOIOYTOJIbHUKA.
OnuceIBaTh MHOT'OYTOJIBHUK, €TI0 3JICMEHTHI; BBITYKIIbIC W HEBBITYKJIBIC MHOTOYTOJIbHUKH.
20 ITousrre miomanu
MHOTOVEO/LHIKA N300paxath 1 HAXOIUTh HA PUCYHKAX MHOTOYTOJIBHHUK U €0 3JIEMCHTHI; MHOTOYTOJIbHHUK,
y ’ BITMCAaHHBIN B OKPYKHOCTb, I MHOTOYTOJIBHHK, OITICAHHBIA OKOJIO OKPYKHOCTH.
[Tnomane npssMOyTroIpHIKA
Dopmyruposamn:
21 [Tnomans mapamienorpamMmma 2 onpeodeneHusi; BIMCAHHOTO ¥ OMMCAHHOT'O MHOTOYTOJIbHUKA, IUIONIAJ M MHOTOYTOJIbHUKA,
aBHOBEJIMKUX MHOI'OYTOJIbHUKOB;
22 [Inomane TpeyronsHuKa 2 p y yr ’
OCHOBHbIe C80llCcMEa TINOMAIA MHOTOYTOJIbHUKA.
23 [Tnomane Tpaneuu 3 Jloxazvieams: TEOPEMBI O CyMME YIJIOB BBIITYKJIOTO N-yrojbHUKA, TUIOMAAH MPSIMOYTOJILHUKA,
IUIOIIAIHM TPEYroJdbHUKA, IUIOIIAAN TPAIIEIMH.
Konrponbnas padora Ne 6 1 HHain Ipey ’ Ha Tpariel
Ipumensme N3ydeHHBIE ONIPENIEICHUS, TEOPEMBI H (HOPMYITBI K PEIICHHUIO 3a71a4
IToBTOpEHME
H CHCTEeMATH3aLMs 6
yueOHOro MmaTepuajia
YpaxHeHus s TOBTOPeHHA Kypea 8 5
Kjacca
Kontponbnas padora Ne 7 1
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= §_ MaTepuaJia 4acoB (Ha YpOBHe Y4eOHbBIX el cTBHIi)
=
I'naga 1 16
Peimenne TpeyroibHUKOB
1 CuHyc, KOCHHYC, TAHT€HC U 2 Dopmyruposamun:
kotanrerc yria ot 0 mo 180 onpedeneHusi: CUHyca, KOCUHYca, TAaHTeHca, KoTanreHca yria or 0 o 180 ;
C601icME0 CBSI3U AIIUH IUaroHajed U CTOPOH Napauienorpamma.
2 Teopema KOCHHYCOB 3
Dopmynuposams N pa3bsACHITb OCHOBHOE TPUTOHOMETPHUIECKOE TOXKIECTBO. BBIUUCIIATE 3HaUEHHE
3 Teopema cuHycOB 3 TPUTOHOMETPUYECKOW (PYHKIIUH yTIia TI0 3HAUSHHUIO OJTHON M3 €ro 3aIaHHBIX (DYHKIUH.
Dopmynuposams M T0Ka3bIBATh TEOPEMBI: CHHYCOB, KOCHHYCOB, CIIEJICTBHUS U3 TEOPEMBI KOCHHYCOB U
4 Pemenue TpeyrosbHUKOB 3 PALYIUP A p yCoB, yeos, ciea p Y
CHHYCOB, O IO OMMMCAHHOTO MHOTOYT OJIbHHKA.
5 DopMyIIbI 7S HAXOKICHUS 4 3anucvisams 1 1OKa3bIBaTh (POPMYJIBI 17151 HAXOKACHUS IJIOMIAAN TPEYTOJIbHUKA, PaluyCOB
IUIOILIAIN TPEYTOJIbHUKA BIMCAHHOW U ONMCAHHOW OKPYHOCTEN TPEYTOJbHUKA.
Ilpumensime N3ydeHHBIE ONIPENEICHUS, TEOPEMBI H (POPMYJIBI K PEIICHUIO 3a7a4
Konrtponbnas padora Ne 1 1 P Y peat - Teop bopmy. P A
I'naga 2 8
IIpaBuabHBIE MHOTOYTOJIBbHUKH
6 [IpaBunbHBIE MHOTOYTOIBHUKH U 4 Tosachame, 9TO Takoe EHTP U LEHTPAIBHBIN YTOJI IPaBHJIBHOTO MHOTOYTOJIbHUKA, CEKTOP M CETMEHT
HUX CBOMCTBA Kpyra.
Dopmyruposamun:
7 JnHa okpyskHocTu. [lnmomans 3 PAYIVP
kpyra onpedeneHue MPaBUIBHOTO MHOTOYTOJIbHUKA,;
Y ceoticmaa PaBUIHBHOTO MHOTOYTOJIEHUKA.
Konrtponbraspadbora Ne 2 1 /Jloka3viéams CBONCTBA MPaBUWIIbHBIX MHOTOYTOJIbHUKOB.

3anucvisams 1 pa3bACHIATH GOPMYIIBI JJIMHBI OKPY>KHOCTH, TUIOILAIN KPYTa.
3anucvisams 1 1OKa3BIBATH POPMYIIBI JUTMHBI JYTH, TUIOMIAH CEKTOPA, POPMYIIBI ISl HAX0XKICHHS
PaauycoB BIIMCAHHOM M ONMCAHHOHN OKPYXHOCTEN IIPABMIIBHOIO MHOTI'OYTOJIbHUKA.




]
=g
s = Coaepixanue y4e0HOT0 KonuuectBo XapakTepuCTHKA OCHOBHBIX BU/0B J1€ATEIbHOCTH YUeHUKA
E s MaTepuaJia 4acoB (Ha YpOBHe YUeOHbBIX JelicTBHIA)
]
=
Cmpoumb ¢ TOMOIIBIO TUPKYJISl ¥ TMHEHKH NPaBUIIbHBIE TPEYTOJIbHUK, YETHIPEXYTOIbHHUK,
IIECTUYTOJIbHUK.
Ipumensame N3ydeHHBIE ONPENETICHUS, TEOPEMBI U (HOPMYITHI K PEIICHHUIO 3a1a4
I'naga 3
TOBBI
eKapTo 11
KOOPAMHATHI HA MJIOCKOCTH
8 Paccrosiaune Mexay nBymst 3 Onucvigams TPIMOYTOIBHYIO CHCTEMY KOOPAHHAT.
TOYKaMH C 33JJaHHBIMHU Dopmynuposams. ONpeaelieHue YpaBHEHUS QUTYPHI, HEOOXOUMOE U IOCTATOYHOE YCIOBHSA
KOOpAWHATaAaMH. KOOp[II/IHaTI)I MnapauiCJIbHOCTH ABYX NPSAMBIX.
CepeIMHbBI OTpe3Ka 3anucvisams 1 OKA3BIBATh POPMYIIBI PACCTOSHUS MEXKIY IBYMSI TOUKAMH, KOOPAWHAT CEPEINHBI
OTpe3Ka.
9 VYpaBHeHuepurypsl. YpaBHeHHE 3 P . .
OKDVIKHOCTI Buvisooums ypaBHEHHE OKPY)KHOCTH, 00II[ee ypaBHEHHE MIPSIMON, YpaBHEHHE TIPSIMOH C YTIIOBBIM
Py ko3 puLmeHTOM.
10 VYpaBHeHHe npsAMOn 2 Jloka3zvieams HEOOXOIUMOE U IOCTATOYHOE YCIIOBHE MapaUIETbHOCTH IBYX MPSIMBIX.
N N Ipumensme N3ydeHHBIE ONIPENIEICHUS, TEOPEMBI H (HOPMYITBI K PEIICHHUIO 3a71a4
11 VYrnoBoit koadduimeHt npsmoi 2 P Y pea » Teop (bopmy p A
Konrponbraspabora Ne 3 1
I'nasa 4
12
BekTops!
12 [lonsTre BekTOpa 2 Onucwviéamsb TIOHITHS BEKTOPHBIX U CKAISIPHBIX BeTUYWH. NILUTFOCTPUPOBATh MMOHITHE BEKTOPA.
Dopmyruposamun:
13 KoopaunateiBekTopa 1 PMyAUp
onpedenenusi: MOIYJS BEKTOPA, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPIUHAT BEKTOPA,
14 CroxeHue 1 BBIYMTaHHE 2 CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB, MPOTHUBOIOIOKHBIX BEKTOPOB, YMHOKEHHUS BEKTOPa Ha
BEKTOPOB YHCII0, CKaJSIPHOTO MPOU3BEACHUS BEKTOPOB;
cBotlicmaa: paBHBIX BEKTOPOB, KOOPMHAT PaBHBIX BEKTOPOB, CIIOKEHUS BEKTOPOB, KOOPIMHAT
15 YMHOKEHHE BEKTOPA Ha YHCIIO 3 p POB, KOOPA P POB, POB, KOOPZL
BEKTOpa CYMMBEI 1 BEKTOpA Pa3HOCTH ABYX BEKTOPOB, KOJUIMHECAPHBIX BEKTOPOB, YMHOXCHUA BEKTOPA
16 CkansipHoe Ipou3BeICHHE 3

BEKTOPOB

Ha YUCJIO, CKAISIPHOI'O NPOU3BEACHHUA IBYX BEKTOPOB, IICPIICHAUKYIIAPHBIX BEKTOPOB.
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E § MaTepHaJa 4acos (Ha ypoBHe y4eOHBIX JefcTBUIA)
=
Kontponsnaspadora Ne 4 1 Jloxazvieams TEOPEMBL: 0 HAXOKACHUH KOOPAWHAT BEKTOPA, O KOOPAMHATAX CYMMBI U Pa3HOCTH
BEKTOPOB, 00 YCIIOBHUHU KOJUIMHEAPHOCTH JIBYX BEKTOPOB, O HAXOXACHUH CKAISIPHOTO IPOU3BEACHUS
JIBYX BEKTOPOB, 00 YCIIOBUH NEPIECHIUKYISIPHOCTH.
Haxooums kocuHyc yria Mexay IByMsl BEKTOPaMHU.
IIpumename U3y4eHHBIE ONPEAEITICHUS, TECOPEMBI U POPMYJIBI K PEIICHUIO 3a1a4
I'nasa 5
I'eomeTpnueckne 13
npeodpazoBaHus
17 JBixeHue (repemMenieHme) 4 IIpusooums puMepsl IpeodpazoBanust GUTYP.
¢urypsr. [TapamnenbHbrii OnuckiBaTh NpeoOpa3zoBanus GpUryp: napasieabHbBIH EPEeHOC, OCeBas CAMMETPHSL, IICHTpaIbHAs
nepeHoc CUMMETpUS, TIOBOPOT, TOMOTETHSI, OJ00HE.
Dopmynruposamu:
onpedeneHust: IBWXCHUS; paBHBIX (DUTYP; TOUEK, CAMMETPHYHBIX OTHOCUTEIIHHO MPSIMOIf; TOYEK,
CUMMETPUYHBIX OTHOCUTEIBHO TOUYKH; (PUTYPBI, UMEIOLIEeH 0Ch CHMMETPHUH; (PUTYpBI, UMEIOIIEH
LEHTP CUMMETPHH; TOZOOHBIX PUTyD;
ceoticmaa: TBWKEHHSI, TIapaJuIeIbHOTO MepeHO0ca, 0CEBON CHMMETPHUH, IICHTPAJIbHOW CUMMETPHH,
MOBOPOTa, TOMOTETHH.
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Kpurepyuu U HOpPMBI OLEHKHM 3HAHMH, YMEHUH M HABBIKOB
00y4aroUXCs M0 MATeMATHKE

1. OyenKa nuCb MeHHbIX KOHMPOIbHLIX PAOOm 00YYaAIOWUXCSL O MaAmeMamuxe.

e OTBET OIICHMBAETCS OTMETKOM «5», €CIIH:

e paboTa BBIMOJHEHA MTOJIHOCTHIO;

® B JIOTHYECKUX PACCYKICHUSIX M OOOCHOBAHUH PEIICHUS HET IPOOEIIOB U OIITHOOK;

® B PCIICHUU HET MATEMaTUYECKUX OIIMOOK (BO3MOXKHA OJHA HETOYHOCThH, OIHCKA,
KOTOpasi He SIBJISICTCS CIIC/ICTBUEM HE3HAHUS WJIM HETIOHUMaHUsl y4eOHOTO MaTepurana).

e OT™meTKa «4» CTAaBUTCS B CICIYIONIUX CIydasiX:

e paboTa BBINMOJIHEHA TOJHOCTHIO, HO OOOCHOBAHMS IIIAarOB PEUICHUS HEJ0CTATOYHBI
(ecu yMeHue 00OCHOBBIBATh PACCYKACHUSI HE SBISIIOCH CHIEIIUATIBHBIM 00BbEKTOM MTPOBEPKH );

® JIONYIICHBI OJIHA OIMMOKA WJIM €CTh JBa — TPU HENOYETa B BBIKJIAJKAX, PUCYHKaX,
yeprexax WM rpadukax (eciu 3TH BHABI pabOT HE SBISUINCH CICHUATBHBIM OOBEKTOM
MIPOBEPKH ).

e OTMeTKa «3» CTaBUTCS, €CIIN:

e JIOMyIIEHO Oosiee OAHON OMMOKM WM Oojiee IBYX — TPEX HEIOYETOB B BBIKJIAJIKAX,
yepTerkax WM Trpadukax, HO oOyyarommiics oOnanaer o0sA3aTeNbHBIMM YMEHUSMHU 10
IIPOBEPSIEMON TEME.

e OTMeTKa «2» CTaBUTCS, €CIIN:

® JIOMYIICHBl CYHIECTBEHHBIE OLIMOKH, MOKa3aBIlKME, YTO OOydaroluiics He oOiamaeT
00s3aTeNbHBIMH YMEHHSIMH 110 JAHHOH TeMe B MOJIHOM Mepe.

2. ObleHKa YCNIHbLX Omeemos 06y14ai0u;uxc,<1 no mamemamuke

e OTBET OLICHUBAETCS OTMETKON «5», €CIIM YUYECHUK:

® II0JIHO PACKPBLI COJEpkKAHUE MaTepuana B 00beMe, MpeayCMOTPEHHOM MPOrpaMMon
yu4eOHUKOM;

® M3JIOXKWJII Marepuajl TIpaMOTHBIM SA3BIKOM, TOYHO HCIIOJB3YyA MAaTEMAaTUYCCKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY, B OTIPEAEIEHHON JIOTHYECKON MOCIIe0BaTEIbHOCTH;

® [IPaBUJIBLHO BBINOJIHWI PUCYHKH, YEPTEXKH, TpapMKH, COMYTCTBYIOIINE OTBETY;

e [10Ka3aJl yMEHHUE WIIOCTPUPOBATH TEOPHIO KOHKPETHBIMH MPUMEPAMHU, IPUMEHATD €€ B
HOBOM CUTYyallMU IIPU BBIITOJHCHUHU NPAKTHYCCKOTO 3aaHNs,

® [IPOJIEMOHCTPUPOBAJ 3HAHUE TEOPUM paHEe MH3YUYEHHBIX COIYTCTBYIOUIUX TEM,
c(OPMHPOBAHHOCTb M YCTOMUMBOCTB MCIIOJIb3YEMBIX IIPU OTBETE YMEHHUM U HABBIKOB;

® OTBEYaJl CAMOCTOSITENIbHO, 0€3 HAaBOASIINX BOIIPOCOB YUUTES;

® BO3MOJHBI OJJHA — IB€ HCTOYHOCTHU IMPU OCBCIICHUH BTOPOCTCIICHHBIX BOIIPOCOB HUJIN B
BBIKJIa/IKaX, KOTOPbIE YYEHHK JIETKO UCTIPABUII 11OCIIE 3aMEYaHUs YUUTEIIS.

e OTBET OLIEHUBAETCS OTMETKOM «4», €CITU yIOBJIETBOPSET B OCHOBHOM TPEOOBaHUSAM Ha
OLIEHKY «5», HO IIPX 3TOM UMEET OJIMH U3 HEJOCTAaTKOB!

® B M3JIOKEHUM JOMYIIEHbl HEOOoJbLINEe MpoOeibl, HE HCKa3MUBIIEE MaTeMaTHUYeCKOe
COJIep’KaHue OTBETA;

e JIONYIIEHBbl OJAWH — JIBa HEJO4YeTa MPH OCBEIIEHWH OCHOBHOTO COJEpKaHHS OTBETA,
MCIIPaBJIEHHBIE MTOCIIE 3aMEYaHUs YUUTEs;

e JIONyIIEHB! OMMOKa Win Oosee ABYX HEIOYETOB IPU OCBEIEHUH BTOPOCTENEHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKaX, JIETKO UCIPABIEHHBIE TIOCIIE 3aMEYaHUsl YUUTEIS.



e OTrMeTKa «3» CTaBUTCS B CIAEAYIOUIUX CIydasx:

® HEIOJHO PacKphITO COAEp)KaHUE MaTepuana (Coaep’kKaHHe U3JI0XKEHO (pparMeHTapHO,
HE BcCerja IocCJIeIoBaTelNbHO), HO  IIOKa3aHO  o0Oliee IIOHMMaHWe BoIpoca U
IPOJEMOHCTPUPOBAHbl YMEHUS, JIOCTATOYHBIE JUIsI YCBOEHHUS NPOIPaMMHOr0 Marepuaia
(onpenenensl «TpebOBaHMAMU K MaTEeMaTHYECKOH MOATOTOBKE OOYy4aroIIMXCsD» B HACTOSILEH
IporpaMMe o MaTeMaTHKeE);

® UMEINUCh 3aTPYJHEHUs WM JOINYLICHbl OIIMOKU B OIpPENeIICHUM MaTeMaTHYeCKOU
TEPMUHOJIOTHH, 4YepTeKaxX, BBIKIAJKAX, MCIPABICHHbIE I10CJIE€ HECKOJbKHUX HAaBOISIIUX
BOIIPOCOB YUUTEJS;

® YUEHHUK HE€ CIpPaBUIICS C IPUMEHEHHEM TEOpPUM B HOBOI CUTyallUH NPH BBIIOJHEHUH
IPAaKTUYECKOI'0 3aJlaHMsl, HO BBIIOJIHMI 33JaHUs 0053aTEIbHOIO YPOBHS CI0XHOCTH MO JTaHHOH
TEME;

® [IpM JOCTAaTOYHOM 3HAHMM TEOPETHUECKOro MaTepuaja BbIABIEHA HEIO0CTaTOYHAs
c(OPMHPOBAHHOCTb OCHOBHBIX YMEHUI U HABBIKOB.

e OT™meTKa «2» CTAaBUTCS B CIEIYIONIUX CIy4dasiX:

® HE PaCKPBITO OCHOBHOE CO/IEp)KaHNE yUeOHOTO MaTepuana;

e 00Hapy)XEHO HEe3HaHHE YYEHMKOM Oouibllel winm Haubojee BaXHOH yacTu yd4eOHOro
MmarepHaa;

® JIONYyUICHbl OUIMOKU B ONpPEAEICHUH MOHSATHH, IPU HCIOIb30BAaHUM MaTEeMaTHYECKOM
TEPMUHOJIOTHH, B PUCYHKaX, YepTeKaxX WM TpaduKax, B BBHIKIAJKAX, KOTOPHIE HE UCTIPABICHBI
[0CJI€ HECKOJIbKUX HaBOJAIINX BOIPOCOB YUUTEIIS.

3. Obwas knaccuguxayus oumuoOOoK.

e [Ipy olleHKE 3HAHWIA, YMEHUH M HABBIKOB OOYYAIOIIUXCS CJICIYeT YYUTHIBATh BCE
omnOku (rpyObie U HErpyObIe) U HETOUETHI.
3.1. I'pyObIMU cUMTAIOTCS OLIMOKU:

® HE3HAHME ONpEIENeHNs OCHOBHBIX MOHSTHI, 3aKOHOB, MPABWJI, OCHOBHBIX TMOJIOKEHUN
TeopuH, He3HaHue (Gopmys, OOMIETPUHSATHIX CHUMBOJIOB OOO3HAUEHUN BETWUYHH, €IUHUI] HX
MU3MEpPEHHUS;
® HE3HAHME HANMEHOBAHUH €IMHUI] H3MEPEHUS,;
HEyMEHUE BBIICIIUTH B OTBETE TJIABHOE;
HEyMEHUE MIPUMEHSATh 3HAHUSI, AITOPUTMBI JIsl pEIISHU 3a/1a4;
HEYMEHUE JIeNIaTh BBIBOJIBI M 0000IIECHNS;
HEYMEHHE YUTATh U CTPOUTH rpapuKu;
HEyYMEHHE TMOJIb30BaThCs MEPBOUCTOUHUKAMHU, YUCOHHUKOM U CIIPABOYHUKAMU;
MOTEPS] KOPHS UJIM COXPAHEHUE TOCTOPOHHETO KOPHS;
oTOpaceiBaHue 0e3 0OBSICHEHUN OJTHOTO U3 HUX;
paBHO3HAYHBIE UM OIIMOKH;
BBIYHCTUTENbHBIE OMMUOKU, €CIIK OHU HE SIBJSIOTCS OMUCKOM;
JIOTUYECKHUE ONTUOKH.
3.2. K HerpyObIM omuOKam clieyeT OTHEeCTH:

® HETOYHOCTh (POPMYIIMPOBOK, ONPEIEICHUHN, TOHATHIA, TEOPHii, BbI3BaHHAsI HETIOJIHOTOM
O0XBaTa OCHOBHBIX MPU3HAKOB ONPEENIIEMOro MOHATUS WIM 3aMEHOM OJHOrO - IBYX M3 ITHX
MPU3HAKOB- BTOPOCTEIIEHHBIMU;

® HETOYHOCTH Irpauka;

® HEpAI[MOHAJBHBIA METOJl pelIeHUs 3a/Jadd WM HEeJIOCTaTOYHO MPOJyMaHHBIM IIaH
OTBeTa (HapyllIeHUeE JIOTUKH, TIOMEHA OTAEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMH);



® HEepaIMOHATBHBIC METOIbI PAOOTHI CO CIIPABOYHON U JPYTOH TUTEPATYPOil;
e HEyMEHHE pelIaTh 3a/1a4M, BHIIOIHATH 3aJaHUsI B 0011IEM BUJE.
3.3. Hemoueramu siBIsIFOTCS:

® HEpalMOHAJbHBIE IPHEMbI BEIUMCIICHUH U TpeoOpa3oBaHuii;
e HeOpEKHOE BBIMIOJIHEHUE 3aMUCEell, uepTexeil, cxem, rpadukosB.



