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PabGouas nporpamma no maremaruke (®I'OC)

IlosicHuTEIbHAS 3aAIUCKA

Cmpykmypa npozpammol

1. HosicHUuTebHAs 3ANIUCKA, B KOTOPOH KOHKPETH3UPYIOTCS OOIIKE T OCHOBHOTO OOIIEro
o0pa3oBaHus 110 MaTeMaTUKe, NAaETCs XapaKTEepUCTHKA Y4€OHOI O Kypca, €ro MecTo B
yLIe6HOM I1aHe, IpUBOAATCA JTUIYHOCTHBIC, MCTAITPECAMCTHLIC U TPCIMETHBIC PE3YyJIbTAThL
OCBOEHHS yu4eOHOT0 Kypca, IIIaHUPyeMble pe3yIbTaThl H3yUeHHs y9eOHOTo Kypca.

2. Coaepixanue Kypca MmateMaTuku 5-9 Kiaccos.

3. IlpumepHoe TeMaTHYeCKOe NJIAHUPOBAHUE C ONIPEICICHIEM OCHOBHBIX BUJIOB y4eOHOI
ACATCIIBHOCTH YUalllUMHUCH.

4. YdyeOHO-MeTOAUYECKOE M MH(POPMALMOHHOE OCHAILICHHE 00Pa30BATEJbLHOIO NpoLecca.

PaGouas nporpamMmma CoCraBjgcHa Ha OCHOBAHUH:

e apTopckoii mporpammel A.I'. Mep3msika, B.b. Ilononckoro, M.C. fAxup, E.B. Byiko no
MaTeMaTHKe I 5-9 Ki1accoB 00MIe00pa3oBaTeIbHBIX YUPESKICHUH, KOTOPast BXOJUT B €AMHBIN
peecTp MPUMEPHBIX OCHOBHBIX 00pa30BaTeIbHBIX MPOTPAMM;

¢ QyH/ITaMEHTAJILHOTO sI/Ipa CoJIep KaHus 00Iero 00pa3oBaHus;

e YcTaBa MIKOJIbI U JIOKanbHbBIE akThl OV

¢ YyeOnoro miana MKOVY Enuzaposckas OOIL;

e Konrenmuu pa3BuThsi MaTeMaTH4ecKoro oopazoBanus B Poccutickoit @enepannu ot 10 HOSOps
2016r.

e TpeboBanuii K pe3ylbTaTaM OCBOCHHsI OOpa30BaTEIBHOM MPOTPaMMBI OCHOBHOTO OOIIETO
oOpa3oBaHus, NPEICTABICHHBIX B (eaepaibHOM TOCYAApCTBEHHOM CTaHAApTe OCHOBHOTO
obmiero oOpa3oBaHHsl C Y4€TOM MPEEMCTBEHHOCTH C MPUMEPHBIMH MPOTpaMMaMH st
HavyabHOTO 00I11ero oopa3oBaHus 0 MaTeMaTHKE.



O0mas xapakTepucTHKA NPOrpaMMbl

[Tporpamma o MaremMaTuke cocraBiieHa Ha ocHOBe DyHIaMEHTaNBHOTO si/Ipa COJep KaHus 00IIEro
oOpa3oBaHus, TpeOOBaHUH K pe3yJibTaTaM OCBOCHHUS 00pa30BaTEeIbHOM MPOrpaMMbl OCHOBHOTO
o01ero o0Opa3oBaHus, MPEJCTaBICHHBIX B (DeepalbHOM TOCYIapCTBEHHOM CTaHIAPTE OCHOBHOT'O
o01ero o0pazoBaHus ¢ y46TOM NPEEMCTBEHHOCTH € IIPUMEPHBIMU ITPOTPaAMMaMH JJIsl HAYAJIbHOTO
o0rmiero oOpa3oBaHus 10 MaTeMaTuKe. B Hell Takke yUUTHIBAIOTCS JOMUHHUPYIOIINE UACH U
nosioxkeHust [Iporpammel pa3BuTHs 1 GOPMHUPOBAHUS YHUBEPCAIBHBIX Y4E€OHBIX ACUCTBUI LIS
OCHOBHOT'O 00111ero 00pa3oBaHusi, KOTOPbIE 00ECIICYUBAIOT POPMUPOBAHUE POCCUHCKOM
Fpa)K[[aHCKOﬁ HACHTUYHOCTHU, KOMMYHUKATUBHBIX KaUCCTB JIMYHOCTH U CHOCO6CTBYIOT
(OPMHPOBAHHUIO KITFOUCBOI KOMIICTCHIIUH - YMEHUsL YUUMbCAL.

Kypc maTemaruku 5-6 kiaccoB siBisercs GyHIAMEHTOM JJIsl MATEMATUYECKOTro 00pa3oBaHus U
Pa3BUTHS IIKOJIBHUKOB, JOMUHHUPYIOMIEH (YHKINEH TIPU €r0 MU3yYCHUU B 3TOM BO3PACTE SIBIISACTCS
MHTEIUICKTYaJbHOE pa3BUTHE ydyanuxcs. Kypc mocTpoeH Ha B3BEIICHHOM COOTHOIICHUH HOBBIX U
paHEC YCBOCHHBIX 3HaHI/II\/'I,O6$I33TeJ'H)HI)IX " JOIOJIHUTCIIBHBIX TCM IJI U3YYCHU A, a TAKKE
YUUTBIBACT BO3PACTHBIC 1 MHAWBUAYAJIbHBIC 0CO0EHHOCTH YCBOCHUA 3HAHUH ydaluuMucs.

[MpakTryeckas 3HaYUMOCTD IIKOJLHOTO Kypca MaTeMaTHKH 5-6 KJIAaCCOB COCTOUT B TOM, YTO
npeaMeToM eé HU3YUYCHUS ABJIAIOTCA MNPOCTPAHCTBCHHBIC (1)OpMBI 1 KOJIMYCCTBCHHBICCOOTHOILIICHU I
peanbpHOro MHpa. B coBpeMeHHOM 00IIecTBe MaTeMaTH4IecKas MoAr0TOBKa He00X0IuMa KaXKI0My
YeJI0BEeKy, T.K. MaTeMaTHKa MMPUCYTCTBYET BO BCeX chepax UeIOBEUECKOM eI TENbHOCTH.

MareMmaTtuka SBIISI€TCS OJHHM K13 OIMOPHBIX IIKOJBHBIX IPEAMETOB. MareMatudeckue 3HaHus U
yYMEHUS HEOOXOIUMBI JIJIsl U3YUSHUS alreOpsl U TEOMETPUHU B 7-9 Kiaccax, a TakKe ISl H3ydeHUs
CMECXKHBIX TUCIIUIIIINH.

O,ZIHOf/i 13 OCHOBHBIX Heﬂeﬁ HN3YYCHHA MAaTCMATUKH SABJISACTCS PA3BUTHC MBIIJIICHUS, ITPEKIAC BCETO
a6CTpaKTHOl"O MbinieHus. C TOYKH 3pC€HUA BOCIIUTAHUA TBOp'-IeCKOI\/’I JIMYHOCTH 0COOEHHO BaXXHO,
YTOOBI B CTPYKTYPY MBIIIJIEHUS yJalllUXCsl , KPOME aJITOPUTMUYECKUX YMEHHUHM U HaBBIKOB, KOTOPbIE
copMyIHpOBaHBI B CTAaHIAPTHBIX NMPAaBUIAX, GOPMYyIaxX U alrOPUTMax JeHCTBUI, BOILIN
IBPUCTUYECKUE MPUEMBI KaK 0OIIEro, TaKk M KOHKPETHOTO XapakTepa. DTH MPUEMBI, B YaCTHOCTH,
(bOopMHPYIOTCS TIPH MTONUCKE PEIICHUS 3a/1a9 BBICIINX YPOBHEH CIOXKHOCTH. B mpomecce u3ydeHus
MaTeMaTHKU TaKkke (GOPMHUPYIOTCS M TaKHe Ka4eCTBAa MBIIIICHNS, KaK CHJIA U THOKOCTH ,
KOHCTPYKTUBHOCTb U KPUTHYHOCTb. [IJ1s1 aganTanuy B COBpEMEHHOM MH(OPMAIIMOHHOM 001IIecTBe
Ba)XHBIM (PaKTOPOM SIBJIICTCSA (POPMHUPOBAHNE MATEMAaTHIECKOTO CTHJIISI MBIIIJICHNUS, BKITIOYAIOIIEE B
ce0st MHAYKIHIO U JISTyKIUI0, 00001IeHIe U KOHKPETH3aLUIO0, aHAJIN3 U CHHTE3, KIacCH(PUKAIIHIO 1
CHCTeMaTH3al1I0, a0CTParupoBaHKUE U aHAJIOTHUIO.

OOydenune MmaTeMaTHKe JaET BO3MOXKHOCTh IITKOJIbHUKAM HAaYYUThCS IUNIAHUPOBATH CBOIO
IeATeNbHOCTh, KPUTHUECKH OLICHUBATH €€, IPUHUMATh CAMOCTOSITEIIbHBIC PEIICHUs, OTCTauBaTh
CBOU B3TJISIIBI M YOCIKACHHUSL.

B nponiecce n3ydeHust MaTeMaTHKY IIKOJBHUKH YYaTCs U3J1araTh CBOM MBICIIHU SICHO U
MCUEePIBIBAIOIIE, TPUOOPETAIOT HABBIKH YETKOTO ¥ IPAMOTHOTO BBIIIOJHEHUS MAaTEMaTHYECKUX
3amucel, Mpy 3TOM HCIIOJIb30BaHHE MaTEMAaTHUECKOTO SI3bIKA MTO3BOJISIET PAa3BUBATh Y YUAIIUXCS
I'PaMOTHYIO YCTHYIO H TUCBMEHHYIO PEUb.

3HaKOMCTBO C UCTOpHEH pa3BUTHS MaTeMaTUKHU KaKk HAYKH (GOPMHUPYET Y yJaruxcs
IPEICTaBICHNE O MaTEMAaTHKE KaK YaCTH OOIEYeIOBEUECKON KYIBTYPBHI.

3HaunTEIbHOEC BHUMAaHKE B M3JI0KEHUH TEOPETHYECKOTO MaTepHaia Kypca yIaemsieTcsl ero
MOTHBAIIMH, PACKPBITHIO CYTH OCHOBHBIX MOHATHH, HIeH, MeToZ0B. OOydeHne moCcTpoeHo Ha 0a3e
TEOPUHUPA3BHUBAIOIIETO 00yUYEHUS, YTO JOCTHIAETCSI 0COOCHHOCTSAMH HU3JI0KEHHS TEOPETHUECKOTO
Marepuana 1 ypaXHeHUsIMHA Ha CpaBHEHHUE, aHAJIN3, BBIJICJICHUE TTIABHOTO, YCTAHOBIICHHE CBSI3EH,
Ki1accudukanuo, 0000meHne 1 cucremMaru3anuio. Oco00aKIEHTHPYIOTCS COepIKaTeIbHOE
PacKpbITHE MaTeMaTHYECKUX IMOHATHH, TOJIKOBAaHNE CYIIHOCTH MaTeMAaTHUYECKHX METOI0B H 00J1acTh
UX TIPUMEHEHHS, IEMOHCTPALIUS BO3ZMOKHOCTEH MPUMEHEHUS TEOPETHUSCKUX 3HAHHUH ISl pELICHUS
3aj1a4 MPUKJIaTHOTO XapaKTepa, HalpuMep PeIIeHHs TeKCTOBBIX 3a/1a4, JICHEKHBIX M MPOIIEHTHBIX
pacyéToB , YMEHUE MOJIH30BATHCS KOJMYECTBEHHOW MHPOpMAIMEH, TPEICTABICHHON B Pa3IMYHBIX
dopmax, ymeHue uyntath rpapuku. Oco3HaHue o0IIero, CyIecTBEeHHOTO SIBIISICTCS OCHOBHOM 0a30i
IUISL peIIeHUs] YIIpa)KHEHUH. Ba)KHO MPUBOANTD JeTalIbHBIE MOSICHEHUS K PEIICHUIO TUTIOBBIX



yIpaKHEHUH. DTUM PacKpbIBa€TCS CYTh METOJIa, MMOAX0/a, IPEUIaraeTcs aropuTM Ui
IBPUCTUYECKAS CXEMA PEIICHUS YIIPAaKHEHUN ONIPEIEIEHHOTO TUIIA.

Kypc anredpsi 7-9 knaccoB sBisieTcsi 6a30BBIM /Il MATEMATHUECKOTO 00pa30BaHUS U
Pa3BUTHS MIKOJBHUKOB. ANreOpandeckre 3HaHUsI 1 YMEHHUS HE0OXO0AUMBI [T U3YYCHUS T€OMETPUH
B 7-9 Kiaccax, anredpsl ¥ Hayal MmaremaTnyeckoro ananusa B 10-11 kmaccax, a Takxe Ui U3y4eHHS
CMEXHBIX TUCIUILIHH.

[IpakTyeckas 3HAYMMOCTb HMIKOJIBHOTO Kypca areOpsl 7-9 KI1accoB COCTOUT B TOM, YTO
PEeIMETOM €€ U3yUCHHUS SBISIOTCS KOJIMYECTBEHHBIE OTHOIICHHUS M TPOIIECCHI pealIbHOTO MHPA,
OTIMCAaHHBIE MAaTEMAaTUIECKUMHU MOJICTISIMU. B cOBpeMEeHHOM 0011ecTBE MaTeMaTHYECKasl TOATOTOBKA
HE00X0/IMMa KaKJIOMY YEJIOBEKY, TaK KaK MaTeMaTHKa IPUCYTCTBYET BO BCeX cepax 4eT0BEUeCKOn
JEATEITbHOCTH.

OnHO¥ U3 OCHOBHBIX IIeJICH M3y4eHUs anreOphl SBISCTCS Pa3BUTHE MBIIIUICHHS, TIPEXK/IE BCETO
dopmMupoBaHrUe aOCTPAKTHOTO MbINLIEHUS. B mporecce u3yuenus anredpsl GopMUpyeTCs
JIOTMYECKOE U JITOPUTMHUYECKOE MBIIIUICHHE, a TAK)KE TaKWe Ka4eCTBA MBIIIJICHUS, KaK CHJIa U
THOKOCTh, KOHCTPYKTHBHOCTh M KDUTHYHOCTH. JIJIs ajanTaiui B COBpeMEHHOM HH(OPMAIMOHHOM
oOrmIecTBe BaKHBIM (haKTOPOM SIBIISIETCS] JOPMHUPOBAHUE MATEMATUIECKOTO CTUIISI MBIIIUICHUS,
BKJTFOYArOIIEE B C€0s1 MHIYKITUIO U JIEAYKITHIO, 0000IIeHIE M KOHKPETU3AIINIO, aHAJIU3 U CUHTE3,
KJIAaCCU(UKALMIO U CUCTEMATU3aINI0, A0CTparupoBaHUE U aHAJIOTHIO.

OO0yuenue anredpe 1aéT BOZMOKHOCTD IIKOJIbHUKAM HAYYUThCS MJIAHUPOBATh CBOIO
JeSTeTbHOCTh, KPUTHYECKH OIICHUBATH €€, IPUHUMATh CAMOCTOSITENILHBIE PEIIeH!Us, OTCTAUBATh CBOH
B3TJISI/IBI U YOCKICHUSI.

B mporniecce n3ydeHust anreOphl MKOJIBHUKN y9aTCsl U3J1araTh CBOM MBICIIH SICHO U
MCYEPITBIBAIOIIE, PHOOPETAIOT HABBIKH YETKOTO M TPaMOTHOTO BBIITOJIHEHHSI MATEMAaTHIECKAX
3aICei, IPU ATOM HCIOJH30BAHNE MaTEMAaTHUECKOTO SI3bIKA TI03BOJISIET PAa3BUBATh Y YUAIITHXCS
IPaMOTHYIO YCTHYIO U TUCBMEHHYIO PEUb.
3HAKOMCTBO C HCTOPHUEN pa3BUTHUs AIreOphl Kak HayKu GopMUpyeT Y ydaluxcs npeacTaBieHue oo
anre0pe Kak 4acTu 00IIeUYeI0BEUYECKON KYIbTYPHI.

3HaunTENbHOE BHUMAHHE B U3JI0)KEHUN TEOPETUUECKOTO MaTepuaia Kypca yIemseTcs ero
MOTHBAIINH, PACKPBITHIO CYyTH OCHOBHBIX MOHSATUH, UCH, MeTOI0B.. OOyueHHe MOCTPOCHO Ha Oa3e
TEOPUH Pa3BUBAIOIIET0 OOYYEHHS, UTO TOCTUTAETCS 0COOEHHOCTAMHU U3JIOKEHUSI TEOPETHUECKOT O
MaTepuaia 1 ynpaxHeHUsIMU Ha CpaBHEHHE, aHAJIN3, BbIJIEJIEHUE IJIaBHOTO , YCTAHOBJIEHUE CBSI3EH,,
KJaccudukanuio, 06001eHue u cucremaruzanio. Oco60 akIeHTUPYIOTCS COJIepKaTEIbHOE
PacKpbITHE MAaTEMAaTUYECKUX MMOHATHI, TOJIKOBAaHUE CYIIIHOCTH MaTEeMAaTUYECKUX METOJIOB U 00JIacTH
UX MPUMEHEHUS, IEMOHCTPAIIHs BO3MOXXHOCTEN PUMEHEHHUSI TEOPETUUECKUX 3HAHUM JIIsl pelIeHUs
pa3zHooOpa3HbIX 33/1a4 MPUKIAIHOTO XapaKTepa, HapuMep PelIeHHs] TEKCTOBbIX 3a1a4, JCeHEKHBIX U
MIPOLIEHTHBIX PacyETOB, YMEHUE MOJIB30BaTHCS KOJMYECTBEHHON NHOpMaIuel, npeacTaBIeHHO! B
pasnuuHoil popme, ymMeHue yuTath rpapuku. Oco3Hanue oOIIero, CylEeCTBEHHOTO SIBJISIETCS
OCHOBHO#1 0230 17151 pelieHust ynpaxHeHni. BakHo NpUBOIUTE AeTaibHbIE TOSCHEHUS K PELICHUIO
TUIOBBIX YIPAKHEHUN. DTUM pacKpbIBaeTCs CyTh METOMA, MOJIX0/a, PEATIaraeTcsi alrOPUTM HIIN
IBPHUCTUYECKAS CXEMa PELICHUS YIPAXKHEHUN ONpeAeIEHHOTO TUTIA.

[IpakTHyeckast 3HAUUMOCTh IIKOJIBHOTO Kypca reoMeTpuM /-9 KJI1acCoB COCTOHUT B TOM, YTO
MpeIMETOM €€ M3Y4eHUs SBIISIOTCS MPOCTPAHCTBEHHBIE (POPMBI U KOJIMYECTBEHHBIE OTHOIICHUS
peasibHOTO MUpa. B coBpeMeHHOM 00111ecTBe MaTeMaTUYecKasi OAr0TOBKAa HE00X0[uMa KaKIOMY
4eJI0BeKy, T.K. MaTeMaTHKa IPUCYTCTBYET BO BCEX c(hepax yeToBEUECKO AesITeTbHOCTH.

I'eomeTpus sBIIsS€TCS OTHUM U3 OTIOPHBIX IIKOJIBHBIX NPEIMETOB. I 'eoMeTprudeckue 3HaHUs U
YMEHUS HEOOXOIUMBI JIJIsl U3YUEHUS IPYTUX HIKOJIBHBIX AUCHUILINH (DPusnka, reorpadus, Xumus,
uHpoOpMaTHKa U Jp.)

OnHOM M3 OCHOBHBIX IieJeil H3yueHUEe TeOMETPUH SIBJIIETCS pa3BUTHE MBILIUIEHUS, IPEXkKIE BCETO
(dopmupoBaHue abCTPAaKTHOTO MBILIUIEHUS. B mpouecce nu3ydeHus reoMeTpun GopMHUPYIOTCS
JIOTMYECKOE U aJITOPUTMHUYECKOE , @ TAKXKE TAaKME KaueCTBA MBIIUIEHUS, KaK CHUJIa U THOKOCTD,
KOHCTPYKTUBHOCTb M KPUTHYHOCTh. [ afanTanuu B COBpeMEHHOM MH()OPMAIIMOHHOM OO0IIeCTBE
BaXXHBIM (PaKTOPOM sIBIIsieTCs (POpMUpOBAaHHE MATEMATHUECKOTO CTHIISL MBIIIJICHHSI, BKIIOYAIOLIETO B
ce0st MHIYKIMIO U AeTYKIHUIO, 0000IIeHNne 1 KOHKPETU3AIUIO0, aHAIN3 U CUHTE3, KIIAaCCU(PUKALIUIO U
cucTeMaTH3alnio, abCTparupoBaHNe U aHAJIOTHUIO.



OOyuenne reoMeTpuu J1aET BOZMOXKHOCTh IIKOJIBHUKAM HAayYUTHCS IIAHUPOBATH CBOIO
JeATeIbHOCTh, KPUTUYECKH OLICHUBATH €€, IPUHUMATh CAaMOCTOSITEIbHbIE PEIICHHSI, OTCTaBaTh CBOU
B3TJISI/IBI U YO@XKICHUS.

B mpornecce n3ydeHus reoOMETpUH HIKOJbHUKHM YYaTCsl M3JIaraTh CBOU MBICIIHU SICHO H
MCYEPIIBIBAIOIIE, TIPHOOPETAIOT HABBIKH YETKOTO BBHITIOJHEHUS MATEMAaTHUECKUX 3aIUCEH, IPU 3TOM
MCIOJIb30BAHNE MAaTEMATUYECKOTO S3bIKa MMO3BOJISET PAa3BUBATh Y YUAIIMXCSI TPAMOTHYIO YCTHYIO U
MUCHMEHHYIO PEYb.

3HAKOMCTBO C HCTOPHEH Pa3BUTHSI T€OMETPHH KaK HAyKd (POPMUPYET y yUaIIUXCS
IIPEJCTABICHUE O FEOMETPUH KAK YaCTU OOIIEYEIOBEUECKON KYIbTYPBI.

3HaunTENbHOE BHUMAHUE B U3JI0)KEHUH TEOPETHUECKOTO MaTepuaa Kypca yAeseTcs ero
MOTHBAIH, PACKPBITHIO CYTH OCHOBHBIX MOHATUH, UJied, MeTo10B. O0ydeHne NoCcTpoeHo Ha 0aze
TEOPHH Pa3BUBAIONIETO O0YUEHHs, YTO JJOCTUTAETCS 0COOCHHOCTSMH U3JI0KEHHUS TEOPETHIECKOTO
MaTtepuala 1 yIpaxHeHUSIMU Ha CpaBHEHHE, aHAJIN3, BbIJICJIEHUE TJIABHOTO, YCTAHOBJIEHHUE CBSI3EH,
KJIacCU(UKAIUIO, JOKa3aTeIbCTBO, 00001IeHre U cucTeMaTu3alnoo. Ocobo aKIeHTUPYIOTCS
CoJZIepKaTeIbHOE PACKPBITHE MATEMAaTHUECKUX TIOHSATHIA, TOJKOBaHUE CYIITHOCTH MaTeMaTHIECKUX
METOJIOB M 00JIaCTH WX MIPUMEHEHHUS, IEMOHCTPAINS BO3MOYKHOCTEH IPIMEHEHUS TEOPETHUECKHIX
3HaHUH Ui peleHus pa3sHOOOpa3HbIX 3a1a4 NPUKIAAHOTO Xapakrepa. Oco3HaHue o01iero,
CYIIECTBEHHOTO SBJIIETCS OCHOBHOM 0a30i1 17151 perieHust ynpaxxHeHUl. DTUM pacKpbIBaeTCs CyTh
METO/1a, IPEJIaraeTcsl AITOPUTM WM 3BPUCTHYECKAs CXeMa PEIIeHUs YIpaXHEHUH OnpeesIEHHOTO
THUTIA.



OO0mas xapakrepucTuka
Kypca MaTeMaTHKH B 5-9 Kjaccax

Conepxanue mamemamuueckozo oopazosanus ¢ 5-6 xiaccax npeicTaBIeHO B BUJE CIIETYIOLINX
COJIepKATEIBHBIX Pa3eiioB: «ApupMeTuKa», «<HHCI0BbIEe H OYKBEHHbIE BHIPAKEHUSI.
YpaBHenus», «I'eomerpudeckne purypbl. U3mepenune reomeTpudecKux BeJTHIHH,
«J1eMeHTBI CTATUCTUKH, BeposATHOCTU. KoMOuHaTOpHBIE 3agaun». «MaTemMaTuka B
HCTOPUYECKOM Pa3BUTHID)

Conepsxanue pazzena «KApupMeTHKA» CIYKUT 0a301 I JaTbHEHIIIET0 U3YYeHUsI yIallluMUCS
MaTEMaTHUKU U CMCXKHBIX JUCHUIIIINH, CHOCO6CTByeT Pa3BUTHIO BBIYHCIIMTEILHOM KYyJIbTYpPbI U
JJOIT'MYCCKOI'O MBINIIJICHUA, (1)OpMI/Ip0BaHI/IIO YMCHHUA IMOJIB30BATHCA AJITOPUTMAaMHU, a TAKKE
HpI/IO6peTeHI/IIO MPAaKTHUYCCKUX HABBIKOB, H€O6XOI[I/IMI)IX B HOBCGI[HGBHOI?I )kn3Hu. Pa3Burtue NOHATUS
0 YHUCJIC CBA3AaHO C U3YYCHHUEM PAITMOHAJIBHBIX YU CCII: HATYPAJIbHBIX YUCLII, OOBIKHOBEHHBIX U
ACCATUYHBIX )1p06el71, MOJIOKUTCIBHBIX U OTPULATCIIbHBIX YHUCCIIL.

Copepxanue pazzaena «UuncioBbie U 0yKBeHHbIE BbIpaskeHHUs. Y paBHeHUD GopMHUpYIOT
3HaHHUA O MaTEMAaTHYCCKOM A3BIKEC. CYHICCTBeHHaSI POJIb ITPU 3TOM OTBOJUTCA
OBJIaJIEHUIO()OPMATIBHBIM anmnapaTroM OyKBEHHOro ucuucieHus. M3yuenne matepuana crnocoOCTBYeT
(hOpPMUPOBAHUIO Y YUAIIUXCS MAaTEMAaTUUECKOTO armapara perieHus 3a1a4 ¢ MOMOIIbIOYpPaBHEHHH.

Conepxanue paznena »I'eomerpuyeckue purypol. U3Mepenne reomeTpu4ecKux BeTHYUHY,
dhopMuUpYET y yHaIuXcs MOHATHS TEOMETPHUECKUX (PUTYp Ha TIJIOCKOCTH M B IPOCTPAHCTRBE,
3aKy1aJpIBaeT (HOPMHUPOBAHUS T€OMETPUUECKON «PEUn», pa3BUBAET MPOCTPAHCTBEHHOE BOOOpaKEeHHE
U JIOTUYECKOE MBIIIECHUE.

Copepxanue pa3zena «JeMeHTbI CTATUCTUKH, BeposiTHOCcTH. KoMOuHaTopHbIe 3agaumn» -
00s3aTeNbHBI KOMIIOHEHT HIKOJBHOTO 00pa30BaHus, yCHIIMBAIOIINM €ro MPUKIaHOE U
MPaKTUYECKOe MPUMEHEHHEe. DTOT MaTeprail He0OX0IUM MPEeK/e BCero sl pOPMUPOBAHUS Y
yuanuxcs QyHKIHOHAIbHON IPaMOTHOCTH, YMEHHUS BOCIPUHUMATh U KPUTUYECKU aHAIU3UPOBATh
nH(pOpMaLIKIO, TPEJICTABICHHYIO B Pa3IMUHBIX (JOpMaxX, HOHUMATh BEPOATHOCTHBIN XapaKTep
MHOTHX pealbHbIX 3aBUCUMOCTEH, MPOU3BOANUTH MPOCTEHIIINE BEPOATHOCTHBIE pacuéThl. M3yuenue
OCHOB KOMOMHATOPUKH MO3BOJIUT y4allleMycsl OCYIIECTBIIATh PACCMOTPEHHUE CIIydaeB, nepedop
BApUAHTOB, B TOM YHCJIE€ B IPOCTEHIINX MPUKIIAJHBIX 3aauax.

Paznen «MaTemaTuka B HCTOPMYECKOM Pa3BUTHN» MpeHa3HAUYCH Ui (GOpPMHUPOBAHUS
MIpeJICTaBJICHUIM 0 MaTeMaTUKe KaK 4acTH YeJIOBEUYECKOM KYIbTYpHl, U 00IIET0 pa3BUTHUS
UIKOJIBHUKOB, Ui CO3JaHUsI KYIbTYPHO-UCTOPUYECKON Cpelbl 00ydeHusI.

Conepxanue Kypca anzedpst B 7-9 kiiaccax MpesiCTaBiICHO B BUJE CISAYIOMINX Pa3/ieioB:
«Auaredpa», «4Yuca0Bble MHOXKECTBA», «DYHKUMW), «IJIeMEHThI NPUKJIATHON MATEeMATUKI,
«AJire0pa B HCTOPUYECKOM Pa3BUTHHN»

Coneprxanue pazzena «Aaredpa» GopMupyeT 3HaHUS O MATEMAaTUYECKOM SI3bIKE, HEOOXOJMbIe
JUIS PEIlIeHUs MaTeMaTHUeCKUX 3a/1a4, 33/1a4 U3 CMEKHBIX JUCIHILINH, a TAKXKE MPAKTUUECKUX
3anau. 3ydyenue Marepuana cnocodcTByeT (GOPMUPOBAHUIO Y YUALTUXCS MATEMATHUYECKOTO
amnmapara peuieHus 3a/1a4 ¢ MOMOIIbI0 YpaBHEHUH, CUCTEM ypaBHEHHUI 1 HEPABEHCTB.

Martepuan 1aHHOTO pazjiena MpeICTaBJIeH B aclekTe, ClocoOCTBYOMEM (GOPMUPOBAHUIO Y
yUYaluXxcsi YMEHHUS M0JIb30BaThCs anroputMaMu. CyIiecTBEeHHAs POJIb IPH STOM OTBOAUTCSA
Pa3BUTHUIO AITOPUTMUYECKOTO MBIIIUICHHS — BAYKHOW COCTABJISIOLIEH MHTEIUIEKTYalbHOTO Pa3BUTHS
YeJ0BeKa.

Conepxanue paznena «UncaoBbie MHOKECTBA)» HALIEJIEHO HA MATEMaTHYECKOE pa3BUTUE
ydamuxcsi, GOpMHUPOBAHHUE Y HUX YMEHHS TOYHO, CIKATO U SICHO M3JIaraTh MBICIH B YCTHOU U
MUCbMEHHOU peun. Marepuan pas3zena pa3BUBAET MOHITHE O YUCIIE, KOTOPOE CBSI3aHO C U3yUYE€HUEM
JNENCTBUTENBHBIX YNCE.

Lenp coaepxanus paznena « @yHKIHU»- MOTYyYEHNUE KOJIbHUKAMH KOHKPETHBIX 3HAHUM O
(GYHKIMY KaK BaKHEHIIeH MaTeMaTHUYeCKON MOJIENU Uil OTIMCAHUS U UCCIIeI0OBAHUS MIPOIIECCOB U
SBJICHUH OKpYykaromiero Mupa. COOTBETCTBYIOIINI ~ MaTepual COCOOCTBYET pa3BUTHIO
BOOOpaKeHUS U TBOPUYECKUX CIIOCOOHOCTEN yJalTuXcsi, yMEHUIO UCIIOIh30BATh PA3INYHBIC S3BIKH
MaTeMaTHKH (CIIOBECHBIN, CHMBOJIUYECKHMA, TPAQUIESCKHI ).



Conepxanue pa3fena « DJIeMEHThl IPUKIAJHON MaTeMaTUKW» PACKPBIBAECT IPUKIAJHOE U
IIPaKTUYECKOE 3HAUYECHUE MaTEMaTUKN B COBPEMEHHOM Mupe. MaTepuain 1aHHOTro paszena
crnocoOCTByeT (POPMUPOBAHUIO YMEHHUS MTPEACTABIATh U aHATTM3UPOBATh PA3IMYHYIO HH(DOpPMAIHIO,
IIOHUMAaHHIO BEPOSITHOCTHOTO XapaKTepa peaabHbIX 3aBUCUMOCTEH.

Paznen «Adaredpa B HCTOPHYECKOM Pa3BUTHHY) TpEIHA3HAYEH Ui (OPMHUPOBAHUS
MPEJCTAaBICHUN O MAaTEMAaTHUKE KaK YaCTH YEJIOBEUECKON KYJIbTYPBI, JUISI OOLIET0 pa3BUTHA
IIKOJIFHUKOB, CO3aHUs KyJIbTYPHO-UCTOPUYECKOH Cpe/ibl 00yueHHs.

Conepxxanue Kypca ceomempuus 7-9 Kiaccax IpeCTaBICHO B BUJIE CIEAYIOIUX COAEPKATEIbHBIX
paznenoB: «I'eomerpuueckne purypsoi», «M3mepenne reoMeTpu4ecKMX BeTHINH),
«Koopaunarten, «Bekropbl

Conepxanue pazaena «I'eomerpuyeckue pUrypbn» Ciyxut 0a30il Juist 1anbHEUIIEro
M3yUYeHHsl YUalllUMUCS TeoMeTpHu. V3ydenne Mmarepuaia cnocoocTByeT (OPMHPOBAHUIO Y
yUaIIuXcst 3HAHUN 0 TEOMETPHUYECKON (PUType KaK BaKHEHIIeH MaTeMaTH4ecKOrl MOJICTH JUTs
OMMCaHUs peaibHOro Mupa. [ 1aBHas 11eIb JaHHOTO pa3fesia - pa3BUTh y ydalluxcs BOOOpakeHHe U
JIOTUYECKOE MBIIIJICHUE MyTEM CHCTEMATHYECKOIO U3YUYEHHUsI CBOMCTB I€OMETPUUYECKUX (PUryp u
MIPUMEHEHMSI STUX CBOMCTB NPU PELICHUH 33]1a4 BBIYUCIUTEIBHOTO U KOHCTPYKTUBHOTO XapakTepa.
Cy1iiecTBeHHas poJIb MPU 3TOM OTBOAMUTCS Pa3BUTHUIO reoMeTpuueckoil nHTynuuu. CoueTaHue
HarJIIIHOCTU ¢ (POpMaIbHO-JIOTMUECKUM IO/IX0JIOM SBJIIETCS HEOTHEMIIEMOI YacCThIO
r€OMETPUYECKUX 3HAHUM.

Copepxanue pasnena «M3mepeHue reoMeTpuuecKHX BeJTHYHH» PACIIUPSET U yrIyoseT
MIpe/ICTaBJICHHUE yJaluxcsi 00 M3MepeHusIX JUIMH, YIJIOB U IUIomaaei Gpuryp, cnocoocTByer
(hOopMHUPOBAHHIO MPAKTUYECKHX HABBIKOB , HEOOXOIUMBIX KaK MPUPEIIEHUH TeOMETPUUYECKUX 3a/1ad,
TaK U B MOBCEAHEBHOMN JKU3HHU.

Copepxanue pasnenoB «Koopamnarsi», «BekTopb» paciiupser u yriayomiseT
MIPEJICTaBJICHMS] YUaLIUXCs O METOJIE KOOPIMHAT, pa3BUBAET YMEHUE IPUMEHSTh aareopandecku it
anmnapar IIpH PELIEHUU T€OMETPUYECKHX 3aad, a TAKKE 3a1a4 CMEXHBIX IUCLUIUIMH.

Paznen «I'eoMeTpusi B MCTOPHYECKOM Pa3BUTHH», COJIEPKAHUE KOTOPOTO (parMeHTapHO
BHEJIPEHO B M3JI0KEHUE HOBOI'O MaTepHaia, CBEAECHUS 00 aBTOpax U3y4aeMbIX (JaKTOB U TEOPEM,
UCTOPHHU UX OTKPBITHUS, NTpeIHaA3HAuEH JUIsl (POPMUPOBAHUS PEICTABIECHUH O FEOMETPUH KaK YacTH
4eJI0BEUECKON KyIbTYpBbI, Ul OOIIEro pa3sBUTHS IIKOIbHUKOB, JUIS CO3/1aHUS KYJIbTYpHO-
HCTOPUYECKOU CpeIbl 00yICHHUSI.



JInyHOCTHBIC, MeTanpeAMeTHbIE U NIPeAMETHbIEe pPe3yJIbTaThl
OCBOCHHMSA CO/Iep:KaHMs Kypca

[Tporpamma no3BosseT JOOUBATHCA CIIEAYIOUIMX PE3YIbTATOB OCBOEHHS 00pa30BaTeIbHON
IIPOrpaMMbl OCHOBHOTO 0011Er0 00pa3oBaHMsL:
JUYHOCMHbLE:

® OTBETCTBEHHOI'O OTHOIIEHHS K YYEHHUIO, TOTOBHOCTHM U CIOCOOHOCTM OOYyYaromMxcsl K
CaMOpa3BUTHIO U CaMOOOPa30BaHMIO HA OCHOBE MOTHBALIMK K 00Y4YEHHUIO U IT03HAHUIO;

e (dopMupoBaHHS KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOLICHHH M COTPYAHUYECTBE CO
CBEpCTHHKAMH,  CTApIIMMH W  MJIaAIUMH B 00pa3oBaTenbHOH,  y4eOHO-
HCCIIEI0BATENIbCKON, TBOPUECKOM U APYTUX BUJIAX JIEATEIBHOCTH;

® yMEHHS SICHO, TOYHO, TPAaMOTHO M3JIaraTh CBOU MBICIM B YCTHOW M NUCBMEHHOW peuw,
[IOHUMAaTh CMBICH IIOCTAaBJIEHHOW 3aJauyd, BHICTpPAUBaThb AaApPryMEHTAlLUIO0, IPUBOJIUTH
MIPUMEPHI U KOHKPETU3UPOBATH TPUMEDPHI;

® [IepBOHAYAIBHOIO MPEJCTABIECHUS O MAaTEMAaTUYECKOW Hayke Kak cdepe uderoBeuecKoin
NEeSITEeNIbHOCTH, 00 3Tamax e€ pa3BUTUs, O €€ 3HAYMMOCTU I Pa3BUTHUS LUBUIM3ALMH,
OCO3HAHHUS BKJIaJla OTEUYECTBEHHBIX YUYEHBIX B pa3BUTHE MHUPOBOI HayKH, MaTPUOTHU3MA,
yBaxkeHHsI K OTeuecTBy

® KpUTUYHOCTM  MBIIUICHHS, YMEHHUS  PAClO3HaBaTh  JIOTHYECKHM  HEKOPPEKTHbIE
BBICKa3bIBAHUS, OTIMYATh THUIOTE3Y OT (aKTa;

® KPEaTMBHOCTH MBINIJICHUSI, WHUIIMATHUBBI, HAaXOTYMBOCTH, AKTUBHOCTH TPU PEIICHUH
apupMETHUYECKUX 3a]1aY;

® yMEHHS KOHTPOJIMPOBATH MIPOLIECC U PE3YAbTAT YUeOHOI MaTeMaTUYECKOM e TeNbHOCTH;

e (opmupoBaHUS CIHOCOOHOCTH K SMOLMOHAIBHOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 3aj1a4, PEIICHHUH, PACCYKICHUM

mem anpedmemnble:

® yMEHHS CaMOCTOSTEIBHO OINPEIEIISATh eI CBOET0 00Y4YCHHUs, CTABUTh H (POPMYIUPOBATH
st ce0s HOBBIC 3a7ayn B yu&0e, pa3BHUBaTh MOTHBBI U UHTEPEChl CBOCH
MO3HABATEIHHOM JIEATETHHOCTH,

CIOCOOHOCTH CaMOCTOSITEIBHO TUIAHUPOBATh AalbTEPHATUBHBIC MYTH JOCTIDKEHUS IIENeH,
OCO3HAaHHO BbBIOMpaTh Hamboysee dSPPEKTUBHBIE CHOCOOBI  pelIeHUs YYeOHBIX H
MO03HABATENbHBIX 33/1aY;

YMEHUS OCYIIECTBISATH KOHTPOJIb TI0 00pa3ily U BHOCUTh HEOOXOIUMBIC KOPPEKTHBHI,

CIOCOOHOCTH aJICKBATHO OIEHUBATH MPABUIBHOCTh WM ONIMOOYHOCTH BBITIOJHEHUS YUeOHOMH
3aauu, €€ 00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIC BO3MOXHOCTH €€ peIleHUs;

YMEHUS YCTaHABIMBATh NMPUYNHHO-CIICACTBEHHBIC CBSI3U; CTPOUTH JIOTUYECKUE PACCYKIICHHS,
YMO3aKITIOUYCHUS (MHIYKTHBHBIC, JICAYKTUBHBIC U 110 aHAJIOTHHU) U BBIBO/IbI;

YMEHHUSl CO3JlaBaTh, MPUMEHSITh W TPEOOPa30OBBIBATH 3HAKOBO-CUMBOJIHMYECKHE CPEICTBA,
MOJICJIH ¥ CXEMBI JIJISl peIIeHHs YUeOHBIX M MO3HABATEIIbHBIX 3371ay;

pa3BUTHS  CIIOCOOHOCTH OPraHM30BHIBATH Y4€OHOE COTPYIHHUYECTBO U COBMECTHYIO
JeSATEIBPHOCTh C YYUTEJIIEM M CBEPCTHUKAMU: ONPEACIATh LEIH, pactpeacisaTh QyHKIUUA U
pOJIM  YYaCTHHKOB, B3aMMOJICHCTBOBATh M HAXOIHMTh OOLIME CIOCOOBI PabOTHI; yMEHHSI
paboTaTh B TpymIe: HaXOJWTh OOIIee pelleHHe U pas3peniatb KOHQIUKTHI Ha OCHOBE
COTJIaCOBAaHUsS TMO3MIMKA W yu€Ta UHTEPECOB; CHylmlaTh MapTHEpa; G(OPMYIUPOBATh,
apryMEeHTHPOBATh U OTCTaUBaTh CBOE MHEHHUE;

dbopmupoBanusi y4yeOHONW ©  OOUIEMONB30BATENBCKOM  KOMIIETEHTHOCTH B 00JIacTH
WCIIOJIb30BaHUS MH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHiA (MKT-
KOMITETEHTHOCTEH);

MePBOHAYAIILHOTO MPEJICTABICHUS 00 UIESIX U 0O METOJaX MaTeMAaTHKH Kak 00 YHUBEPCATbHOM
SI3BIKE HAYKU U TEXHUKU;

pa3BUTHUSI CIIOCOOHOCTH BHUIETh MATEMAaTUYECKYI0 3aJadyy B JAPYrUX JUCHUIUIMHAX, B
OKpYKarollen KU3HU;



® YMEHHMS HAXOJUTh B PA3IMUYHBIX HCTOYHHMKAX HH(DOPMALNIO, HEOOXOMUMYIO JUISl pEIICHUS
MaTeMaTHYeCKUX MPOOJIeM, U MPEJCTABIATh €€ B MOHATHOW (hopMe; MPUHUMATh PEIICHUE B
YCIOBHSAX HEMOJHON M M30BITOYHON, TOYHOW U BEPOSITHOCTHOW MH(POPMALINY;

e yMEHHUs IOHMMAaTh M HCIIOJIb30BATh MAaTEMAaTUYECKUE CpEACTBA HAIVISIIHOCTH (PUCYHKH,
YEepTEXkKH, CXEMBI U JIp.) Ul WIUIIOCTPALIUH, UHTEPIIpETalluy, apryMEHTalLluu;

® YMEHHMS BBIIBUTaTh THIIOTE3BI IPU PEIICHUH YUeOHBIX 3a7a4 ¥ MOHUMaHUs HEOOXOJUMOCTH UX
MIPOBEPKH;

® [JOHMMAHHS CYIIHOCTH QJITOPUTMHUYECKUX MPEANUCAHUN U yMEHUsS JEHCTBOBATH B
COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM;

® YMEHHUSl CaMOCTOSITEJIbHO CTaBUTh LIE€JHU, BbIOMpaTh M CO3[aBaTh aJITOPUTMBI Ul PELIEHUS
y4eOHBIX MaTeMaTHYECKUX MPOOIIeM;

® CIIOCOOHOCTH TUTAHUPOBATH U OCYLIECTBISTH IEATEILHOCTh, HAIIPABICHHYIO HA PEHICHUE 3a/1a9
HCCIIEIOBATENICKOIO XapaKTepa;

npeomemmbole:
1)oco3HaHue 3HaUE€HUsI MaTEMATUKH JIJIsl IOBCEHEBHOM KU3HU YEJIOBEKa;
2)TIpe/ICTaBIICHUSI O MAaTEeMaTHYECKOW HayKe Kak cdepe MaTeMaTHYeCKO# JesTeIbHOCTH, 00
JTanax e€ pa3BUTHs, O €€ 3HAUUMOCTH I Pa3BUTHS LIUBUIIN3ALINY;
3)yMeHust paboTaTh ¢ MATEMAaTHYECKHM TEKCTOM (CTPYKTYpUPOBAHUE, N3BJICUCHUEC
Heo0xo 1Mo nH(popMaLnK), TOYHO ¥ TPAMOTHO BBIPaXKaTh CBOU MBICIIU B YCTHOM U
MMCbMEHHOM peuu, IpUMEHsII MaTeMaTHUECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, HC-
10JIb30BaTh Pa3IMUHBIC A3bIKM MAaTEMATHKU (CIOBECHBIN, CHMBOJMYECKHM, rpaduueckuit),
pa3BUTHUS CITIOCOOHOCTH OOOCHOBBIBAThH CY)KJIEHUS, TPOBOINUTH KIIACCU(PHUKAIUIO;
4)BnaneHusi 0a30BBIM TMOHATHIHBIM amlapaToM: HUMETh IMPEJICTABICHUE O YHUCIe, Ipo0H,
MPOIICHTaX, 00 OCHOBHBIX T€OMETPUUYECKUX 00BEKTaxX (TOUKa, MpsiMas, JJOMaHasi, yroj, MHO-
TrOYTOJbHUK, MHOTOIPAaHHUK, KpYyr, OKPY)KHOCTb, Iap, cdepa u 1mp.), (HOpMHUpPOBaHUSA
NPEJICTABICHUA O CTAaTUCTMYECKMX 3aKOHOMEPHOCTSX B DPEaIbHOM MHUpPE U Pa3INYHBIX
croco0ax uX U3y4CHHS;
5)IpakTU4ecKn 3HAUYMMble MaTEMATUYECKUE YMEHHUS M HaBBIKH, UX IPUMEHEHHE K PELICHUIO
MaTeMAaTUYECKUX U HEMATEeMaTHYECKHUX 3a/1a4, IPEINOoJIaraonue yMeHus:

® BBINOJHATH BBIYMCICHHUS C HATypaJbHBIMH 4YHCIAMH, OOBIKHOBEHHBIMH WU JIECATHUYHBIMU
IpoOsSMU MOJIOKUTENBHBIMU M OTPULIATEIbHBIMH UM CIAMU;

® pelaTh TEKCTOBBIE 331241 apU(PMETHUECKUM CIIOCOOOM U C IOMOILBIO YPABHEHUH;

e 1300paxarh QUIypsl Ha MIIOCKOCTH;

® CII0JIb30BaTh F€OMETPUUECKUH «SI3bIK» JJIsl ONUCAHUS IIPEIMETOB OKPYKAIOLIEr0 MHUpa;

® U3MEpATh JUIMHBI OTPE3KOB, BEJIMUUHBI YTJIOB, BEIUUCIIATH IIIOLIAU U 00BEMBI QUTYp

® pacro3HaBaTh U N300pakaTh paBHbIC U CUMMETPUYHbIE (PUTYPBI;

® [IPOBOAUTH HECJIOKHbIE IPAKTUYECKHUE BBIYMCIICHUS C MPOLIEHTAMH, UCIOJIb30BATh MPUKUAKY
U OLIEHKY; BBINOJIHATH HEOOXOMMbIE U3MEPEHMUS,;

® UCIOJIb30BaTh OYKBEHHYIO CHUMBOJIMKY JJIsl 3amMcH OOLIMX yTBepXkaAeHuil, Qopmyi,
BBIpAXKEHUH, ypaBHEHUIA;

® CTPOUTh Ha KOOPAMHATHOHM IUIOCKOCTH TOYKHM IO 3a/JaHHBIM KOOpJIMHATaM, ONPEACIATbH
KOOpAMHATHI TOYEK;

® YUTaTh M HCHOJb30BaTh HMH(OpPMAIMIO, MPEACTaBICHHYIO B BHJE TaONMIbI, AUArpaMMBbI
(cronGuaToii MM KPYroBoii), B rpa)uueckoM BU/IE;

e pemaTh NpocTeilime KOMOMHATOPHBIE 3a/1a4l IepeOOPOM BO3ZMOKHBIX BAPUAHTOB.

Mecto Kypca MaTeMaTHKHU B y4e0OHOM ILIaHe.
ba3ucHelil yueOHBIN (0Opa3oBaTeNbHBIN) MJIAH Ha M3ydyeHHE MaTeMaTHku B 5-9 kiaccax

OCHOBHO IIKOJIBI OTBOJUT 5 y4EOHBIX YacOB B HEAENIO B TE€UEHUE KAXKJOTO rojia 00ydeHus,
Bcero 850 yacos.



IInanupyemMsble pe3yJbTaThl 00yUeHHs MaTeMaTHKe B 5-6 kJiaccax
1. Apudpmernka

ITo oxkOHYAHUM U3YUYEHHS KYPCa YYALUMUCH HAYYUTCH:

-IIOHUMAaTh OCOOEHHOCTH JIE€CATUYHON CUCTEMbBI CUMCIICHHMS;

-UCIIOJIb30BaTh MOHATHS, CBSI3aHHBIE C ICIMMOCTBIO HATYPAIbHbBIX YHCE;

-BBIpAXKATh YUCJIa B SKBUBAJICHTHBIX (pOpMax, BEIOMpast HAOOJIee MOIXOIAIIYI0 B 3aBUCUMOCTH OT
KOHKPETHOU CHUTYyalLlUH;

-CPaBHMBATH U YIIOPSAJOYMBATH PALMOHATILHBIC YUCIIA;

-BBINIOJIHATH BBIYUCIICHUS C PAMOHATIbHBIMHU YHCIIAMH, COUYETAsl YCTHBIE U MMCbMEHHbBIE IPUEMBI
BBIUHCIICHUH, IPUMEHSTh KAIBKYJIATOD;

- UCIIOJIb30BATh MOHATHS U YMEHUS, CBA3aHHBIE C TPONOPILIMOHATIBHOCTBIO BEJIWYMH, IPOLIEHTAMHU, B
XOJI€ PEIICHUSI MAaTEMAaTUYECKUX 3a/1a4 ¥ 3a/1a4 U3 CMEKHBIX MPEIMETOB, BHIOJHITH HECTIOKHBIE
MIPAKTUYECKUE PACUETHI,

- aHAJM3UPOBATh rpaduKK 3aBUCUMOCTEH MEXK/Ty BEIMYMHAMHU (PACCTOSIHUE, BPEMs, TeMIIepaTypa u
T.IL.).

Yyammiics moJy4YuT BO3MOKHOCTh:

- TI03HAKOMHUTLCS C ITO3UIIHOHHBIMHM CUCTEMAaMU CUHCIIEHUS ¢ OCHOBAHHUSIMH, OTIIMYHLIMHE OT 10;

- YIIIyOWTh M Pa3BUTH MPEACTABJICHUS O HATYPaJbHBIX YHCIaX U CBOWCTBAX JEIMMOCTH,

- HAYYUTHCS UCTIOJIB30BATh MPUEMBI, PAIIMOHATU3UPYIOIINE BRIUUCIECHHUS, TPHOOPECTH HABBIK
KOHTPOJIMPOBATH BEIYUCIICHUSI, BBIOWPAs TIOIXO TSN JIsI CUTYaIlUU CIIOCO0.

2. YuciaoBble 1 OyKBeHHbIE BbIPA:KeHHA. YPaBHEHHS.

ITo oxOHYAHUM U3YUYEHHS KYPCa YYAIIUHCA HAYYUTCH:

- BBIMIOJIHATH OTIEPAIIUH C YHCIOBBIMU BBIPAKEHUSIMU;

- BBITIOJHATH MPpeoOpazoBaHus OYKBEHHBIX BHIPAKEHUM(PACKPBITHE CKOOOK, MPUBEIEHUE MOJ00HBIX

cllaraeMbIx);

- pemiath JUHEHHbIE YpaBHEHHUS], pellaTh TEKCTOBbBIE 3a7a4l aIreOpandeckuM METOA0M.
Yyammiics moJy4uT BO3MOKHOCTh:

- Pa3BUTH MPEACTaBICHUS O OYKBEHHBIX BBIPAKEHHUIX U UX IPEOOPa30BaAHUSAX;

- OBJIQJIETh CIIEUAIbHBIMY MPUEMAMHU PEIICHUs YPaBHEHUH, IPUMEHSTH anmnapaT ypaBHEU AJs

pelIeHHs KaK TeKCTOBBIX, TaK U MPAKTUYECKUX 3a]1ad.

3. T'eomerpuueckue purypni. U3smepeHne reomeTpuyecKux BeJUYHH

ITo oxoHYaHMHU H3y4YeHHUs] KYPCa YYALIUICA HAYYUTCH:
- pacno3HaBaTh Ha YepTeXkKaxX, PUCYHKaX, MOJEISIX U B OKPY/KAIOILEM MUPE IIJIOCKUE U
IIPOCTPAHCTBEHHBIE T€OMETPUUECKHE (PUTYPBI U UX AJIEMEHTHI;
- CTPOUTBH YIJIbI, ONIPENEIATh UX TPALyCHYIO MEPY;
- pacro3HaBaTh U M300paXxaTh pa3BEPTKU KyOa, IPSIMOYTrOJIbHOIO Mapaulesenuiesa, IpaBuIbHOMN
NUpaMUIbl, HIAJIMHIPA U KOHYCA;
- OIPEAETATH 10 JMHEHHBIM pa3MepaM pa3BEPTKU (PUTYpHI JIMHEIHBIE pa3Mepbl caMoil (pUrypsl u
Ha000POT;
- BBIYUCIIATH 00BEM MPSIMOYTOJIBHOTO Mapajulesenunesa u Kyoa.

Yyamuiica MoJy4uT BO3MOKHOCTD:
- Hay4UThCS BBIUUCIIATH 00bEM MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTYpP, COCTABICHHBIX U3
MIPSIMOYTOJIBHBIX NIAPAJIJICIICIIUIIEIOB;
- YIIIyOUTB M pa3BUTh NMPEICTABIECHUS O MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTypax;
- HAYYUTHCS IIPUMEHATH IIOHATHE PA3BEPTKU JJIS BBIITOJIHEHUS IIPAKTUYECKUX PACYETOB.



4. DJleMeHTBI CTATHCTHKH, BepossTHOCTH. KoMOMHaTopHbIe 3ana4n.

Ilo oxoHYAHNH M3YYEeHHS KyPCa YYAIIMIHCA HAYYUTCS:

-MCIOJIb30BaTh MPOCTEUIIINE CIOCOOBI MPECTABICHUS U aHAIN3a CTATUCTUYECKUX JIAHHBIX;

- permath KOMOMHATOPHBIE 337]a4l Ha HAXOXKJCHUE KOJMYECTBA OOBEKTOB WM KOMOWHAITUH.
Yyammiics moJy4YuT BO3MOKHOCTD:

- MpUOOpeCTH MEPBOHAYAITBHBIN ONBIT OpraHU3aIuK cOOpa JAHHBIX IPH MMPOBEICHUU OIPOCca
OOIIECTBEHHOTO MHEHUSI, OCYIICCTBIIATh UX aHAJN3, PEACTABIIATh PE3YIbTATHI ONPOCA B BHJIE
TaOIHIIBI, TUATPAMMBI;

- HAYYUTHCSI HEKOTOPBIM CIICIIHAIBHBIM MTPUEMaM PEIlIeHHUs] KOMOMHATOPHBIX 3a]1a4.



IInanupyemMsble pe3yJbTaThl H3y4eHHs aaredpol B 7-9 kiiaccax

AnreOpanyeckue BhIPAKEHUS

Buvinycknuk nayuumecea:
® ONEpPHUPOBATH MOHATHSAMH «TOXKJECTBOY», «TOXKIECCTBEHHBIE MPEOOPA30BAHU», PEIIATh
3a7a4u, cojieprKale OyKBeHHbIE JaHHbBIE, Pa00OTaTh ¢ (hOpMyIaMH;
® OIEpUpOBATh MOHATHUEM KBAJPAaTHOTO KOPHS, IPUMEHSTH €TO B BHIYMCICHUSX;
®  BBINOJIHATH [IPEOOPa30BaAHNUS BBIPAXKEHHM, COIEPKALUX CTEIEHH C LIEIbIMU MOKA3aTeNsIMU U
KBa/IpaTHbIE KOPHH;
®  BBINOJIHATH TOXKJECTBEHHbIE Pe0Opa30BaHMsl pallMOHAIbHBIX BHIPAKEHUN HA OCHOBE MPaBUII
JNeMCTBUIM HaJl MHOTOWIEHAMH U aJlreOpandyeckuMHU Jpo0siMu;
®  BBINOJIHATH Pa3JI0KEHHE MHOTOYJICHOB Ha MHOYKHUTEH.
BuinyckHuk noayuum 603mMo0)icHOCHIb:
®  BBINOJIHUTH MHOTOIIIArOBbIE MPE0OPa30BaHMsl pallMOHATIbHBIX BBIPAKEHUHN, IPUMEHSS
LIIUPOKUNA BBIOOP CIIOCOOOB U MPUEMOB;
® [IPUMEHATH TOXKAECTBEHHbIE IPEOOpa30BaHus ISl PEIICHUs 3a/1a4 U3 Pa3IN4HbIX Pa3/ieIoB

Kypca.
YpaBHenus

Buinycknuk nayyumces:

e penrath OCHOBHBIE BUJIBI PAITMOHAILHBIX YPABHEHHH C OJTHOM MEpEMEHHOM, CUCTEMBI IBYX
yYpaBHEHHH C IByMs MTEPEMEHHBIMHU;

® TIOHMMAaTh YPaBHEHHE KaK BKHECUIITYI0 MATEMATHUECKYIO MOJICIB IS OTIMCAHUS U U3yUCHUS
pa3zHOOOpa3HBIX pPEaTbHBIX CHUTYAIlH, peIIaTh TEKCTOBBIE 3a/1a4H aJTreOpandecKuM METOIOM;

® TPUMEHSATH rpadudecKre MPeACTABICHUS ISl HCCIIC0OBAHUS YpaBHEHUI, NUCCIICOBAHUS U
peIIeHNs CUCTEM YPaBHEHUH C IByMsI IEPEMEHHBIMH.

BoinyckHuk noayuum 603MOMCHOCb:

e OBianeTh CrenraaIbHBIMU MPUEMaMU PEIICHUS YPaBHEHUH U CHCTEM YPaBHEHH;, yBEPEHHO
MPUMEHSTH alnapaT YpaBHEHHH [T PEIICHUsT Pa3HOOOPa3HBIX 3a/1a4 U3 MaTEMaTHKH,
CMEKHBIX MPEIMETOB, IIPAKTUKH;

e [IpumensTh rpaduyeckre NpeACTaBICHUS ISl HCCICOBAHUS YPaBHEHUH, CUCTEM
ypaBHEHUH, coaepKamx OyKkBeHHbIE KOA(DDUITMEHTHI.

Hepagencrtpa

Buinycknuk nayuumes:

e [loHMMaTh TEPMHHOJIOTHIO U CHMBOJIHMKY, CBSI3aHHYIO C OTHOILICHHEM HEPaBEHCTBA, CBOWCTBA
YHCIIOBBIX HEPABEHCTB;

e Pemare nuHEHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CUCTEMBI; PeIIaTh KBaJpaTHbIE
HEpPaBECTB C OMOPOil Ha TpauUecKe MMPeICTaBICHHUS;

e [IpuMeHsaTH anmapaT HEPABEHCTB IS PELICHUS 3a/1a4 U3 PA3JIMYHBIX pa3JesoB Kypca.

Boinycknuk nonyuum 603M0)CHOCHb:

e OBgnajers pa3NUYHBIMU IPUEMaAMHU JI0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO IPUMEHSTh
anmnapaTHEpPaBEHCTB JJIs pellieHHs pa3HOOOpa3HbIX MaTeMAaTHUECKUX 3a/a4, 3a/1a4 U3
CMEXHBIX NPEIMETOB U MPAKTHKHY;

e [IpumensaTs rpaduyeckre NpeacTaBICHUs A UCCIEJOBAHNS HEPABEHCTB, COJIEpKAIUX
OyKkBeHHBbIE KOY(PPUIIUEHTHI.



YuciaoBble MHOYKECTBA

Buvinycknuk nayuumca:

ITornmats TCPMHUHOJIOTHIO U CUMBOJIMKY, CBA3aHHBIC C IOHATHEM MHOKCCTBA, BBIIIOJIHATH
OIepaly HaJl MHOXXECTBAMHY,

Hcnonn3oBaTh HaYaILHEBIE MNpeaACTaBJICHUA O MHOXKCCTBC I[GﬁCTBHTCHLHBIX YHUCCII.

Bbmycmum nojiyuum 603MONHCHOCHLIb:

Pa3BuBaTh npecTaBiIeHNE O MHOXKECTBAX;

PasBuBaTh npecTaBICHNE O YHCIIE U YUCIOBBIX CUCTEMaX OT HATYPaIbHBIX YHCEI 10
JCWCTBUTENILHBIX; O POJIM BHIYUCICHUH B PAKTHKE,

Pa3BuTh U yriryOUTh 3HAHUS O NECATHYHOW 3alMCH ACHCTBUTEIBHBIX YHCEN(TIEPUOTNICCKIE
U HEeNepUoaUYEeCcKue Apoon).

DyHKIMU

Buvinycknuk nayuumecesa:

[ToHumatsb 1 UCNONIB30BaTh (YHKIIMOHAIbHBIE TIOHATHUSA. A3BIK  (TEPMHUHBI, CUMBOJMYECKHE
0003HaYEHHS);

Crpouts rpaduku 371€eMEHTapHBIX PYHKINNA, UCCIIE0BATh CBOMCTBA YUCIOBBIX (PYHKIIMI Ha
OCHOBE M3YyUEHUS MOBE/ICHUS UX TPaPUKOB;

[ToHumaTh QyHKIMIO KaK BaXKHEHUIYI0O MAaTEMaTHYECKYIO0 MOJIENb Uil OIIMCAHUS [TPOLIECCOB U
SIBIIGHUH OKPYKAIOLIEro MUpPa, IPUMEHATh (QYHKIIMOHAIBHBIN S3bIK JUISI OMUCAHUS U
WCCIIEIOBAHUS 3aBUCUMOCTEN MeX 1y PU3NUECKUMU BEIMYNHAMM;

[ToHuMaTh U UCIONIB30BATH SA3bIK MOCIEA0BATEIBHOCTEN (TEPMUHDBI, CHUMBOJIHNYECKHE
0003HAYCHHS)

[IpuMensTh OpMYITBI, CBSI3aHHBIC C ApU(IMETHUUECKONW U T€OMETPUUYECKOM MPOTPECCUSIMU, U
anmnapat, c(opMHpPOBAaHHBINA IPU U3YUEHUU JPYTUX Pa3/IeNoB Kypca, K pELIeHUIo 3a1ad, B
TOM YHCJIE C KOHTEKCTOM W3 pPEaJIbHOM KU3HU.

BblnyCKHllK nojiyuum 603MOINHCHOCHIb:

[IpoBoauTh Hccen0BaHus, CBS3aHHBIE C U3YUEHUEM CBOMCTB (DYHKIIUU, B TOM YHCIIE C
HCIO0JIb30BAHNEM KOMIIBIOTEPA; HA OCHOBE TPadUMKOB U3YUEHHBIX (DYHKIUN CTPOUTH OoJiee
cloXxHble TpaduKku (KyCOUHO-33aJaHHbIE, C BBIKOJIOTHIMU TOUKAMHU U T.II. );

Hcnonb3oBath yHKIIMOHABHBIC MTPEICTABICHHS] U CBOMCTBA (DYHKIIUU peLIeHUS
MaTeMaTHYeCKHX 3aay U3 Pa3IMuHbIX Pa3/eioB Kypca;

PemaTts koMOMHUPOBaHHBIE 3a/1a4K ¢ TPUMEHEHHEM (OPMYIT N-TO YjeHa U CyMMBI MEPBbIX N
YJIEHOB apU(PMETUYECKOM U TEOMETPUUYECKOM MPOrpeccuii, IpUMEHs IPU ATOM armnapar
ypaBHEHUI U HEPABEHCTB;

[Tonumath apupMeTHIeCKyI0 U T€OMETPUUYECKYIO MPOTPECCHH KaK (YHKIIMH HATYpaIbHOTO
apryMeHTa; CBS3bIBATh apU(PMETUUECKYIO MPOTPECCHUIO C IMHEHHBIM POCTOM,
TEOMETPUYECKYIO - C SKCIIOHEHIIMALHBIM POCTOM.

OeMEeHTHl IPUKIaJHON MaTeMaTHKU

Bbll’lyCKHuK Haydyumcs:
Hcnonp30BaTh B X011€ peuIcHuA 3a1a4 3JICMCHTAPHBIC IIPCACTABJIICHUA, CBA3AHHBIC C
HpI/I6J'II/I)KéHHHMI/I 3HAa4YCHUIMU BCINYHNH,
Hcnonp30BaTh HpOCTCﬁH.IHC CITOCOOBI NpEACTaBJICHUA U aHAJIN3a CTATUCTUYCCKUX JAHHBIX;
Haxoaute OTHOCHUTCIIBHYIO YaCTOTY U BCPOATHOCTDb CHy‘I&ﬁHOFO CO6I>ITI/I$I;
Pemate KOMGI/IHaTOpHBIe 3aJa4d Ha HaXOXJACHUC YHClia 00BEKTOB HIIH KOM6HH3.I.IPII>1.

Bbll’lyCKHuK noayuum 603MONCHOCHIb:

HOHHTL, YTO YHUCIIOBBIC NAHHBIC, KOTOPBIC UCIIOJIB3YOTCA I XapaKTCPHUCTUKHN 00BEKTOB
OKpPYKaromero Mmupa, ABJISIFOTCA ITPEUMYIIICCTBCHHO HpI/I6J'II/I)KéHHLIMI/I, YTO II0 3aIIMCH



npUOIMKEHHBIX 3HAUCHHM, COZep KaTNXCsl B MH()OPMAIIMOHHBIX UCTOYHUKAX, MOKHO CYIHUTh
0 MOTPELIHOCTH MPUOIINKECHUS;

[ToHSATH, YTO MOTPEIIHOCTD PE3YNIbTaTa BHIYUCICHUH TOJKHA OBITh COM3MEPUMA C
MOTPEUTHOCTHIO HCXOAHBIX JaHHBIX;

[TpuobpecTr nepBOHAYATBHBIN OIBIT OPraHU3aMK cOOPa JAHHBIX MPH MTPOBEACHUH OIIpOca
0O0IIeCTBEHHOTO MHEHUS, OCYILECTBIIATh UX aHAJIN3, IPEJCTABIATH PE3yIbTAaThl OPOCca B
BH/JIC TaOJUIIBI, THArPaAMMBI;

[TprobpecTr OmBIT MPOBEACHUS CITYYalHBIX SKCIIEPIMEHTOB, B TOM YHCIIE C IIOMOIIBIO
KOMIBIOTEPHOTO MOJICTUPOBAHMS, HHTEPIIPETALNU UX PE3YIbTATOB; HAYYUTHCS HEKOTOPBIM
CTeUUANBHBIM MTPHEMaM perIeHNs] KOMOMHATOPHBIX 33/1a4.



IInanupyemMsble pe3yJbTaThl H3y4eHHs] TeOMeTPUH B 7-9 Ki1accax

T'eomerpuueckue GUrypbl

BpinyckHUK HAYUHTCS

e [losib30BaThCS A3BIKOM T€OMETPHUH JIJIsl OTIMCAHUS TIPEIMETOB OKPYKAIOIIET0 MUPa U HX
B3aMMHOT'O PACIOJIOKEHUS;

e Pacno3HaBath 1 U300pakaTh Ha YEPTEIKAX U PUCYHKAX TEOMETPUUYECKUE PUTYPHI H HX
KOMOUWHAIINH;

¢ KiaccupunupoBars reoMmerpudeckue GUTyphL;

e HaxomuTh 3HaYCHUSI UTMH JTUHCHHBIX AJICMEHTOB (PUTYp U UX OTHOIICHHS, TPATyCHYIO MEPY
yrioB ot 0 1o 180°, npumeHsis onpezeneHus, CBOUCTBA U MPU3HAKU (PUTYP U UX DJIEMEHTOB,
oTHoIeHus puryp (paBeHCTBO, OI00ME, CHUMMETPHUS, TIOBOPOT, apAJIEIHHBIN MEPEHOC);

e OnepupoBarh ¢ HAYATHHBIMH MMOHATUSIMH TPUTOHOMETPHUH U BBITIOJIHATDH dJIEMEHTapHbBIC
omnepanuu Haa QyHKIHUSIMU YTIIOB;

e J[oKa3bpIBaTh TEOPEMBI;

e Pemarh 3a/1a4M Ha I0KA3aTEIHCTBO, ONMUPASICh HA U3YUYCHHBIE CBOMCTBA (PUTYpP U OTHOIICHHIA
MEX/Ty HUIMH U TIPUMEHSISI H3y4E€HHBIE METO/IbI J0OKA3aTehCTBA;

e PemaTh HECIOXHBIE 337]a41 HA IOCTPOCHUE, TPUMEHSIST OCHOBHBIC AJITOPUTMBI TIOCTPOCHHUS C
TTOMOTIIBIO IUPKYJIS U THHEUKH;

e Pemars nmpocreimme miIaHuMETPUIECKHUE 3a]1aUu.

BbInycKHUK MOJYYUT BO3MOKHOCTDH

e OByaseTh METOJIAMH PELICHUS 3a/1a4 HAa BBIYUCIICHUE U JOKA3aTEIbCTBO: METOJOM OT
MPOTHUBHOTO, METOJIOM TIOI00MS, METOIOM TIepebopa BapHaHTOB M METOJIOM I€OMETPHIECCKUX
MECT TOYEK;

e [IproOpecTu OMBIT IPUMEHEHUS ANre0pandeckoro M TPUTOHOMETPUYECKOTO amnmapara u
UJIeW IBUKEHUS TIPU PEIICHUU T€OMETPUYECKHUX 3aa4;

e OBiaaeTh TPAAUIIMOHHOW CXEMOW pElICHUS 3a/1a4 Ha MOCTPOEHUE C MOMOILBIO IUPKYJIIS U
JIMHEHKU: aHaJlu3, MOCTPOCHHUE, I0KA3aTEIbCTBO U UCCIEIOBAHHUE;

e Hayuuthcs pemars 3a1a4d Ha TOCTPOCHUE METOJIOM T€OMETPUYECKUX MECT TOUEK U METOJIOM
oao0us;

e [IproOpecTH OMBIT UCCIIEIOBAHNS CBOMCTB MNIAHUMETPUUYECKUX QUTYP C TIOMOIIBIO
KOMITBIOTEPHBIX MPOrpaMM;

e [IproOpecTy ONbBIT BHIOJHEHUS IPOEKTOB.

3mMepeHnne reoMeTpuuecKuX BEIUIUH

BbinyCKHUK Hay4uTCH

e lcnonp30BaTh CBOWMCTBA M3MEPEHHUS JITHH, YIJIOB U IUIOIIAJICH TIPU PELICHNH 3a1a4 Ha
HaXOX/ICHHE JUTMHBI OTPE3Ka, JTMHBI OKPYKHOCTH, JUTHHBI IYTH OKPY>KHOCTH, T'PalyCHON
MEpBI yria;

e BbIuuCIATh IWIOMAAN TPEYrOJIbHUKOB, MPSMOYTOJbHUKOB, TPAIEIMid, KPYTOB  CEKTOPOB;

e BbIUNCIATE ATMHY OKPY)KHOCTH U JUIMHY AYTU OKPY>KHOCTH;

e BbIUNCIATH ATMHBI JTMHEHHBIX JIEMEHTOB (DUTYP M UX YIJIbI, UCIIOJIb3Ys N3YUYEHHbIE
(dbopMyIbl, B TOM yHciie GOPMYIIbl JJTUHBI OKPYKHOCTH M JAJIMHBI TyTH OKPY>KHOCTH,
(bopmyinbl mtomaaeit puryp;

e Pemate 3a7a4M Ha 10KA3aTENLCTBO C UCMOIB30BaHUEM (POPMYIT AJIHHBI OKPYKHOCTH U
JUTUHBI IYTH OKPYXHOCTH, (GopMyII Mtomaaei Guryp;

e Pemare npakTuueckue 3a1a4M, CBA3aHHbIE C HAXOXKJICHUEM IeOMETPHUUECKUX BEIUYHH(
UCTOJb3Ys MPU HEOOXOIUMOCTH CIIPABOYHUKU U TEXHUUECKUE CPE/ICTBA).

BbInyCKHHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:



e Brpruucnars mwiomaau GUryp, COCTaBISHHBIX U3 ABYX MM 00Jiee IPSIMOYTOJIbHUKOB,
[apaIeIorpaMMOB, TPEYTOJIbHUKOB, KPYTa U CEKTOPA;

e BpMKCIATH IUIOIIAJAA MHOTOYTOJIbHUKOB, HCIIOJIb3Ysl OTHOLICHUS PABHOBEIMKOCTH H
PaBHOCOCTaBICHHOCTH.

e [IpumeHsTH anreOpanuecKuii U TPUTOHOMETPUUYECKUN ammmapar U UJIeH IBHKCHUS TIPU
pelIeHnu 3a/1a4 Ha BBIYUCIIEHUE IJI0MANEH MHOTOYT OJIbHUKOB.

Koopanaarel

BpInycKHUK HAY4YHTCH
e BpMUKCIATH IIMHY OTpPE3Ka [0 KOOPAMHATAM €r0 KOHIOB; BEIYMCIIATh KOOPAUHATBI CEPEIUHBI
OTpE3Ka;
e licnonb30BaTh KOOPAWHATHBIN METOJ JUISI U3yYEHUsI CBOMCTB MPSIMBIX U OKPY>KHOCTEM.
BhINYyCKHUK MOJYYHT BO3MOKHOCTH
e OsyafieTb KOOPAWHATHBIM METOJIOM PEIICHUS 3a/1a4 Ha BBIYUCIICHHUE U JJOKA3aTeNbCTBO;
e [IpuoOpecTu ONBIT UCHOIB30BAHUS KOMIIBIOTEPHBIX MPOrpaMM JUIsl aHAJIM3a YaCTHBIX
CIIy4aeB B3aMMHOT'O PACIOJIOKEHUSI OKPYKHOCTEW U NPSMBIX;
e [IpuoOpecTy ONBIT BHINOIHEHUSI IPOEKTOB.

Bekropsl

BpInyCKHUK HAY4YHTCS
e OmnepupoBarh ¢ BEKTOPAMH: HAXOAUTh CYMMY M Pa3HOCTB JBYX BEKTOPOB, 3a/IaHHBIX
F€OMETPUYECKH, HAXOUTh BEKTOP, PaBHBIN IPOU3BEACHHIO 33JaHHOTO BEKTOPA HA YUCIIO;
e HaxomuTe ns BEKTOPOB, 3aJaHHBIX KOOPAUHATAMH: [UIMHY BEKTOPa, KOOPAUHATBI CyMMBI U
pa3HOCTH JIBYX U 00Jiee BEKTOPOB, KOOPAWHATHI IIPOU3BEICHHS BEKTOPA Ha YUCIIO, IPUMEHSS
IIPU HEOOXOAUMOCTH NEPEMECTUTEIBHBIN, COUETATENIbHBIN WK PacIpeeIUTEIbHbIN 3aKOHBI;
e BbIunCIIATE CKAISIPHOE IPOU3BEICHUE BEKTOPOB, HAXOJUTh YIOJl MEKIY BEKTOPAMH,
YCTaHABIUBATh NEPIECHIUKYIAPHOCTD MIPSIMBIX.
BbInyCKHUK MOJIy4YHT BO3MOKHOCTD
e OsJylafeTh BEKTOPHBIM METOJIOM ISl PELICHUs 3a/1a4 Ha BEIYUCIICHUE U JOKA3aTEIIbCTBO;
e IIpuobOpectu ONBIT BBIIOJIHEHHS IPOEKTOB.



Coaepikanue Kypca MaTeMaTHKH 5-6 KJ1accoB.
Apupmemuxa

HarypajbHble yuciaa

e Psij HaTypanbHBIX yKcel. [lecsaTuyHas 3anuch HATYpalibHBIX unces. OKpyriieHue
HaTypaJbHbIX YUCEI.

e KoOpInHATHBIN JIyd.

e (CpaBHeHHe HaTypalbHBIX ynced. CI0KEeHHE U BRIYUTaHUE HATypaibHBIX urces. CBOMCTBA
CIIOKEHUS.

e VYMHOXEHHE U JIeJICHUE HATypaIbHBIX urcesl. CBOMCTBAa yMHOKEHHUSI. [[eJIeHue C 0CTaTKOM.
Cremnenp 4nciia ¢ HaTypaJIbHBIM MOKa3aTeJIeM.

e JlenuTenu u KpaTHbIC HaTypadbHOTO yucia. Hanbonpmmii o0mmii nenurens. Haumensiee
obmee kparHoe. [Ipu3naku neaumocTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

e [Ipocteie u cocTaBHbIC yncia. Pa3mokeHne ynucesn Ha MPOCThIE MHOKUTEIN

e PerieHue TEKCTOBBIX 33/1a4 apu(hMETUUECKUMH CIIOCOO0aMU.

e OObikHOBeHHBIE IpoOu. OCHOBHOE CBOMCTBO Apoou. Haxoxxnenue npodu ot yucia.
Haxosxnenue uncna no 3Hadenuro e€ apoodu. [IpaBunbHbIE 1 HEPAaBHIIBHBIE APOOH.
CMmenranHble yucna.

e (CpaBHeHUE OOBIKHOBEHHBIX Ip0o0eil 1 cMenIaHHbIX yKcesl. ApudMeTndeckue 1eHCTBUS C
OOBIKHOBEHHBIMHU JAPOOSIMH U CMEIIaHHBIMH YUCIIaMHU.

e Jlecatuunble npoOu. CpaBHEHHE U OKPYTJIEHHE JECITUUHBIX Apobeilt. Apudmernyeckue
NEeUCTBUS C IeCATUUHBIMU po0simu. [Ipukunku pe3ynpraToB BeiuucieHuil. [Ipeacrasnenue
JECATUIHOM ApoOU B BUAEC OOBIKHOBEHHOM ApoOU N OOBIKHOBEHHOM B BUC NECATHYHOM.
beckoHeuHble IepruogMUecKUe JeCITUYHbIE IpodH . [lecsTnuHoe npubakeHue
0OBIKHOBEHHOM JIpOOH.

e OrtHowenue. [IporieHTHOE OTHOLIEHHE IBYX uncen. JleneHne yncna B JaHHOM OTHOLIECHUHU.
Macmra6.

e [Ipomopmwms. OcHOBHOE cBOMCTBO mponopiiuu. [Ipsimast u oOpaTHas mpoMOpIMOHATIBHbIE
3aBUCHUMOCTH.

e [Ipouentsl. HaxoxaeHue npoueHToB OT uncia. HaxoxaeHue yncia 1no ero npouneHTaM.

e PenieHue TeKCTOBBIX 3a7ja4 apU(PMETUYECKUMHU CIIOCO0aMH.

PanyonajanHbIe YHCJIa

e [lonoxwurenpHele, OTpULATENBHBIE YnCiIa U 4nucio 0.

e [IportuBomnosoxHbie uncna. Monynp yncia.

e Ilenbie yncna. ParmonansHele yncia. CpaBHEHUE pallMOHATIBHBIX YKced. ApupmeTuyeckue
JNEUCTBUS C pallMOHAIbHBIMU YHcaaMu. CBOMCTBA CIIOKEHHSI U YMHOXKEHUS PallMOHAIIBHBIX
qucel.

e Koopaunarnas npssmas. KoopauHatHas I0CKOCTb.

Beanunnbl, 3aBHCHMOCTH MEKAY BeJTHYNHAMU.

e EnuHune! AnuHbl, omaam, o0bEMa, Macchl, BpeMEHH, CKOPOCTH.

e [lapamerpsl 3aBUCMMOCTEN MEX Ty BenuunHaMu. [IpencraBnenne 3aBUCUMOCTEN B BUZE
¢dopmyin. Beraucnenus no popmynam.

YucnoBbie 1 OyKBeHHbIE BBIPAKCHHA. Y PABHECHHS.

e UucnoBele BeIpakeHUs. 3HAUEHNUE YUCI0BOTOBbIpaykeHUs. IIops 10K NEHCTBUM B YMCIIOBBIX
BbIpaxkeHUsAX. bykBeHHbIe BoIpaxeHUs. PackpbiTue ckoOok. [Toio0HbIE criaraemsle,
MpUBEJICHUE OJOOHBIX cilaraeMbiX. POpMyIIbI.

e VpasHenus. Kopens ypaBHeHHs. OCHOBHBIE CBOMCTBA YpaBHEHHUN. PelieHne TeKCTOBBIX
3a/1a4 € MOMOIIBIO YPaBHEHUH.

DJIeMEeHTBI CTATHCTHKH, BeposiTHOCTH. KoMOMHaTOpHBIE 3a1a4H.
e [IIpencraBieHue JaHHBIX B BUJIE TaOJIUI], KPYTOBBIX M CTOJIOUATHIX JUArpaMMm, rpauKoB.
e Cpennee apudmernueckoe. CpenHee 3HAUCHUE BETUYHHBI.



CnyugaitHoe coObiTre. JlocTOBEpHOE M HEBO3MOXKHOE COOBITHS. Perienre KoMOMHATOPHBIX
3azad.

FCOMeTpH‘leCKHe (l)I/IprLI.I/IZ}MepeHI/IH reOMETPUHYCCKUX BEJTHYUH

Otpesok. [locTtpoenue otpeska. [Innna orpeska, romaHoi. 3mepeHue IMHBI OTpe3Ka,
IIOCTPOCHUE OTPE3KA 3a0aHHON JuIHBIL. [lepumerp MHOroyrossHuka. Ilnockocts. IIpsamas.
Jlyu.

VYrou. Bune! yrios. I'pagycnas mepa yria. I3mepenne u nocTpoeHHUe yIiioB ¢
MIOMOIIBIOTPAHCIIOPTUPA.

[Ipsmoyronsauk. KBagpar. Tpeyronbauk. Bunel TpeyroabHukoB. OKpYy:KHOCTb U KPYT.
Jlnuna okpyxuoctu. Yucio [].

PaBenctBo ¢uryp. [TonsTue u cBoiicta momanu. [Inomans npsMoyroibHUKA ¥ KBaapaTa.
[Tnomans kpyra. Ock cUMMETpUU QUTYPHI.

Harnsanaele npencraBiaeHus 0 IPOCTPAHCTBEHHBIX (PUTypax, TAKUX Kak: MPSIMOYTOJIbHBIN
napajuienenunes, Kyo, nupamMmuia, HUIMHAP, KOHYC, map, chepa. [Ipumepsl pazBEpTok
MHOTOTPaHHUKOB, IMJIUHAPA, KoHyca. [loHsTHE U cBoiicTBa 00bEMa. OOBEM NMPAMOYTOIHHOTO
napajuiesienunesaa u Kyoa.

B3aumHoe pacnonoxenue 1Byx npsambix. [lepnennukynspHasie npsmseie. [lapamiensabie
MpsIMBIE.

OceBas 1 IeHTpalIbHAsE CHMMETPUU.

MaremaTHKa B HCTOPHYECKOM Pa3BUTHH.

Pumckas cucrema cuncnenus. [lo3unmonnsie cucremsl cuuncienns. O6o3nauenue nudp B IpeBueit
Pycu. CrapunHnbie Mepbl JJIMHBL. BBeieHue MeTpa Kak e IMHULIBI ATTUHBL. MeTpuueckas cuctema Mep
B Poccu, B EBponie. Mctopust dopmupoBanus maTeMaTuyeckux cuMBoJioB. Jlpobu B BaBuione,
Erunre, Pume, Ha Pycu. OTkpbiTHE A€CATUYHBIX IpoOeil. Mup npocThixX yncesn. 30J0TOE CEYEHHE.
Yucno 0. TlosiBnenne oTpuaTebHbIX YUCET.

JI.®.Maruunkwuii. [1.J1.YeOwsrmes. A.H.Kommoropos.



Ko/1n4ecTBO KOHTPOJIbHBIX padoT B 5-0M KJacce:

1 I'naBa 1. HatypasibHble uncina. KonTpospHast padota Ne 1
2 I'maBa 2. CriosxeHue 1 BRIYUTAaHUE HAaTYpaidbHbIX | KoHTponbHas pabota Ne 2
YHCEIL.
KonTpospHast pabota Ne 3
3 I'maBa 3. YMHOXeHHE U JienieHue HaTypainbHbIX | KoHTponbHas pabora Ne 4
qHCEIL.
Konrtpoabnas pabora Ne 5
4 I'maBa 4. OGBIKHOBEHHBIE JIPOOH. KoHntposabHas pabora Ne 6
S) I'naBa 5. JlecsitTuunblie 1poou. Kontpoabnas pabora Ne 7
Kontpoabnas padora Ne 8
KontposapHas pabora Ne 9
6 [ToBTOpEHUE U cucTemMaTH3aus y4eOHOTO KontponrHnas padota Ne 10 (utoroast)

Marepuaa

KosinuecTBO KOHTPOJIbLHBIX padoT B 6-0M KJiacce:

1 I'naBa I. JlenumocTh HaTypanbHBIX YUCEIL. Kontponsnas pabora Ne 1
2 I'naBa II. OGbIKHOBEHHBIE JPOOH KontpoabHas pabora Ne 2
KonTponbnas pabora Ne 3
Kontponpnas padora No 4
3 I'nasa III. OTHOMIEHMS U TpONIOPLIKHU KonTponbHast pabora Ne 5
KonTponbnas padora Ne 6
4 I'maBa IV. Paunonansublie uyncna u aevicteus Haj | KontponsHas padora Ne 7
HUMU
KontpospHast pabota No 8
Kontposbnas padoTta Ne 9
Kontposbnas padota Ne 10
Kontposbnas pabora No 11
5 [ToBTOpEHME U cucTeMaTU3alKsI Y94eOHOTO Kontposbnast padota Ne 12 (utoroBast)

MaTepuaa




Conepxxanue kKypca ajaredopbl 7-9 kjiaccoB

Auaredpanyeckue BbIpasKeHHUs

Bripaskenue ¢ nepeMeHHbIMU. 3HAUE€HNE BBIPKEHUSI C IEPEMEHHBIMU. [lonycTHMBbIE 3HAaUEHUS
nepeMeHHbIX. ToxnecTBo. ToxkaecTBeHHBIE TPe0Opa30BaHUs ANreOpandecKUX BHIPAKCHHIA.
JlokazaTeabCTBO TOXK/IECTB.

Crenens ¢ HaTypalbHBIM NIOKa3aTeseM U e€ cBoiictBa. OpHouwneHbl. OHOWIEH CTaHIaPTHOTO
Buja. CreneHs ogHowIeHa. MHorowieHsl. MHOrousneH cranaapTHoro Bujia. CTeneHb MHOTOWIEHA.
CrnosxeHue, BBIMUTAaHUE U YMHOKEHHE MHOTOUIEHOB. POpMYJIbl COKPAILIEHHOTO YMHOKEHUS:
KBaJpaT CYMMBbI M KBAaJIpaT Pa3HOCTH JIBYX BBIPAKECHUH, IIPOU3BEACHUE CYMMBI U PA3HOCTH JIBYX
BbIpakeHul. Pa3noxeHne MHOro4JieHa Ha MHOKUTENN. BolHeceHne MHOXKUTENS 3a CKOOKH. MeToJ
rpynnupoBKU. Pa3HOCTB KBajpaToB ABYX BbipakeHUN. CyMMa U pa3HOCTh KyOOB JIBYX BbIpaXKEHHII.
KBanpartusiit Tpéxunen. Kopenb kBagpaTtHoro TpéxwieHa. CBoHCTBa KBaIpaTHOTO TPEXUICHA.
PasnokeHne kBagpaTHOro TpEXUIEHa HA MHOKHUTEIN

PannonaneHbie BoipaskeHus. Llenbie Boipaskenus. J[poOHbie BeipaxeHus. PaninonanbHas apoos.
OcHOBHOE CBOWCTBO paloHaIbHOM 1podu. CrokeHue, BRIUUTAaHUE, YMHOKEHUE U JICTICHHE
panMoHaNBHBIX ApoOeil. Bo3Benenue parmoHalIbHON APOOH B CTENEHB. T0XKICCTBEHHBIC
npeoOpa3oBaHus palMOHATBHBIX BEIpakeHU. CTENeHb C IENIBIM MTOKa3aTeIeM U €€ CBOWCTBA.

KBanparusie kopHu. ApudmMeTrndeckuii KBaJpaTHbIN KOPEHb U €ro CBONHCTBA. TOXJIECTBEHHbIE
npeoOpa3oBaHMsl BEIPAKEHUI, coAepKalluX KBaJApaTHbIe KOPHU.

YpaBHeHus

YpaBHeHue ¢ oHOM nepeMeHHo. Kopenb ypaBHeHusi. PaBHocuibHbIE ypaBHeHHs. (CBOMCTBa
YpaBHEHUH € OJHOM NMEPEMEHHON. YpaBHEHHE KaK MaTEMAaTHYECKasi MOJENb PEaIbHOM CUTYAIUH.
JIuneitnoe ypaBHenue. KBagpatHoe ypaBHeHue. DopMyiia KOpHEN KBaJIpaTHOTO YpaBHEHUS.
Teopema Buera. Partnonansubie ypaBHEHUs. PenieHne paBHOCHIBHBIX YPABHEHUM, CBOISIIUXCS K

JUHEIHBIM WIM KBaJIpaTHBIM YpaBHEHUSAM. PellieHne TEeKCTOBBIX 3a/1a4 C MOMOLUIBIO
palMOHAIBHBIX YPABHEHHUIA.
VYpaBHeHHe ¢ AByMs MepeMeHHbIMU. [ paduk ypaBHeHUs ¢ IByMA llepeMeHHbIMU. JInHeiHoe
ypaBHEHUE C JIBYMS IIEPEMEHHBIMH U €ro rpaduk.
Cucrembl ypaBHEHUH ¢ ABYMS IepeMeHHbIMU. ['paduueckuii MeTO ] pelieHrs CUCTEMbI
ypaBHEHUU C JABYMSI IepeMEHHBbIMU. PelieHue cucteM ypaBHEHUN METOJOM IOJICTaHOBKU U
cinoxenus. CucreMa ABYX YpaBHEHHM ¢ IByMs IepEeMEHHBIMU KaK MOJIENIb PealIbHOM CUTYyallUU.

HepaBencrBa

UucnoBsie HEpaBEHCTBA U UX CBOicTBa. ClI0)KEHHE U YMHOYKEHHUE YHCIIOBBIX HEPABEHCTB.
OnennBanue3HadeHus BeIpakeHus. HepaBeHCTBO ¢ o/1HOM nepeMeHHOl. PaBHOCHIBHBIE
HepaBeHCTBa. UuciaoBbie MPOMEKYTKH. JIMHETHbIC 1 KBapaTHbIC HEPABEHCTBA C OJHOM
nepemeHHol. CHcTeMbl HEpaBEHCTB C OJHOMN MePEeMEHHOM.

YucaoBbie MHOKECTBA

MHOKeCTBO U €ro 31eMeHThI. CrocoObI 3aJJaHus MHOKeCcTBa.PaBHbIE MHOXKECTBA. HYCToe
MHOeCTBO. [loaMHOXKECTBO. OnepauHH HaJa MHOXXCCTBaMH I/IJ'IJ'IIOCTpaHI/IH COOTHOIIICHUI MCKAY
MHOKCECTBaAMU C MIOMOIIBIO AUArpaMmM 9171nepa. MHoxecTBa HaTypaJIbHBIX, LCIIbIX, PAIHOHAJIIbHBIX
yucell. ParoHaibHOE YMCI0 KaK I[p06b BHUJa % , [I€ M- ONEJI0C YUCII0, a N —HATYypPaJIbHOC, 1 KaK

OeckoHeuHas eproandecKas aecaTuanas apoos. [IpencraBieHue 06 nppalMoOHaILHOM YHUCIIE.
MHOXeCTBO JIeHCTBUTENBHBIX uncel. [Ipe/icTaBieHre qeCTBUTEILHOTO YHCIIa B BUEC OCCKOHEUYHOU
HETICPUOINYECKON JecaATHUHOM apoou CpaBHEHUE NCHCTBUTEIBLHBIX Yyuce. CBSI3b MEKIY
MHOXecTtBamu N. Z. Q/



DOyHKIUHT

YucaoBbie pyHKIMHU

OyHKIIMOHAIBHBIE 3aBUCUMOCTH Mex 1y BennunHamu. [lonsatue Gpynkunn .OyHKIHS Kak
MaTeMaTu4eckas MOJIellb peabHOTO npouecca. O0macTh onpeneneHus 1 001acTh 3HaYCHUI
¢ynkuuu. CiocoOsl 3aanus ¢pynkuun. ['paduk pynkuuu. [loctpoenue rpadukoB QyHKIHIA ¢
noMo11bI0 ipeoOpazoBanuii puryp. Hymu dpynximm. [TpomexyTkn 3HaKOTIOCTOSIHCTBA (DYHKIIMH.
[TpomexxyTKH BO3pacTaHUs U IPOMEKYTKU yOBIBaHUS (DYHKITHH.

JIuneiinas QyHKIMs, 0OpaTHas MPOMOPLUUOHAIBHOCTD, KBaApaTHyHast pyHKIus, QyHKIUSA y =
VX , uX cBO#CTBa U rpaduKH.
YucoBblie NOCIEA0BATEILHOCTH

[TonsTHe yncnoBoil nocnenoBareabHOCTH. KOoHEUHBIE 1 OECKOHEUHBIE TIOCIIEI0BATEIBHOCTH.
CriocoObI 3a1aHUS MTOCIIEIOBATEILHOCTH. ApH(PMETHYECKast U TeOMETpUYeCcKas IPOTPECCUU.
CaoiicTBa WieHOB apu(METUUECKON U TeOMETpUIeCKol porpeccuit. Dopmyssl 001Iero ujieHa
apudmeTrnyeckoil 1 reoMmeTpuueckoi nporpeccuii. MopMyIbl CyMMBI N —IEPBHIX WIEHOB
apudmernyeckoil u reomerpuueckoi nporpeccuii. CymMMma GeCKOHEUHON T€OMETPUUYECKON
nporpeccu, y kotopoii |q| < 1. [Ipeacrapienue 6eCKOHEUHON MEPHOIUIECKOM IECATUYHOM ApoOH
B BHUJI€ OOBIKHOBEHHOM JAPOOH.

DJieMeHThI NPUKJIATHOH MATEMATHKHI

Matemaruueckoe moaenupoBanue. [Ipouentabie pacd€rsl. Dopmyria CIOXKHBIX
npoueHToB. [TpuOmmkénHble BeIunciieHns. AOCOJIIOTHAS U OTHOCUTEIbHAS MOTPEUTHOCTH.
OcHoBHbI€ NpaBUIa KOMOUHATOPUKU. YacToTa 1 BEpOSITHOCTh CIIy4ailHOTO COOBITHSI.
Knaccuueckoe onpenenenne BepossiTHOCTH. HadanbHble CBEIEHUS O CTATHUCTHUKE.
[IpencraBienue naHHBIX B BUE TaOJUL, KPYTOBBIX U CTOJIOUATHIX JUarpamm, rpadukos.
Craructuueckne XapakTepUCTUKH COBOKYITHOCTH JaHHBIX: CpEIHEE 3HAaUCHUE, MO/,
pasmax, MeauaHa BBIOOPKH.

Anre0pa B HCTOPHUYECKOM Pa3BUTHH.

3aposxJieHue anreOpbl, KHUra O BOCCTAHOBJIEHUHU U MPOTUBOIIOCTABIIEHUH MyxaMme a
anb-Xopesmu. Mcropus hopMupoBanus MareMaTHUeCKOTo si3bika. Kak 3aponunace uaes
koopauHaT. OTKphITHE UppalOHAIbHOCTU. W3 ncToprn BO3HUKHOBEHUS GOpMYIT A7
peneHus ypaBHeHUH 3-i1 U 4-if crenienei. Vcrtopus pasButus noHsatus ¢yHkiuu. Kak
3apoauiachk Teopust BeposTHocTel. Uncna dubonayum. 3amauva JI.IIuzanckoro
(PuboHau4M) 0 KPOJIHKAX.

JL.® Maruunkwuii. [1.J1.Ye6simes. H.W.JIo6aueBckuii. B.S.ByHskoBckuii.
A.H.Kommoropos. ®.Buer. I1.depma. P.Jlexkapt. H.Tapranesa. J[.Kapgano. H.AGensb.
b.Ilackans. JI.IIuzanckuii. K.I'aycc.



Konuuecmeo konmponvuwix pabom no anzeope:

7 xnacc
1 I'naBa 1. JIuneiiHoe ypaBHEHHE C OJHOMI KonTtponsnas padota Ne 1
IIEPEMEHHOM
2 I'naBa 2. Ilenble BbIpaxeHuUs. KonTpospHas padota Ne 2
KonTponsHast pabora Ne 3
Kontponsnas padora Ne 4
Konrtponbnas pabora Ne 5
3 ['maBa 3. @yHKUMH. KoHntposabHas pabora Ne 6
4 ['naBa 4. Cuctembl TUHEHHBIX YPaBHEHHUH C KonTtponsnas padorta Ne 7
JIBYMSI IEPEMEHHBIMH.
) [loBTOpEHUE U cuctemaTH3anus yaeOHOro Kontponbnas padora Ne 8
Marepuana. (uToroBas)
8 Kiacc
1 ['maBa 1. PanioHanpHbIe BBIpaXKEHUS Kontpoabnas pabora Ne 1
KontponbHas pabora Ne 2
KontposarHas padota Ne 3
2 I'maBa 2. KBagpaTHble KOpHU. KonTponbnas padora Ne 4
JlelicTBUTENIbHBIC YHCIIA.
3 I'nmaBa 3. KBagpaTHble ypaBHEHMSI. KonTponsnas pabora Ne 5
KonTponbHas padorta Ne 6
4 [ToBTOpEHUE U cucTemMaTH3aus y4eOHOTO KonTponbnas padorta Ne 7
Marepuana. (uToromas).
9 kmacc
1 I'maBa 1. HepaBeHctBa. Kontpospnas pabota No 1
2 I'maBa 2. KBagpatuunas GyHKIms. Kontposbnas padota No 2
Kontposbnas padora No 3
3 I'maBa 3. DnmeMenThl npukinagHoi Marematuku | KonTpoasHas paborta Ne 4
4 I'naBa 4. YucnoBbie MOCaEI0BATEIHHOCTH. Kontposbpras padorta Ne 5
5 [ToBTOpEHUE U cucTemMaTH3aIus y4eOHOTO KonTponsnas pabora No
Marepuala. 6(utoropas)




Conepxxanue Kypca reomeTpun 7-9 kiaccon

IIpocTeiinme reoMmerpunuyeckue Gpurypol

Touka, npsimast. OTpe3ok, ayd. Yroi. Buasl yrnos. CMexHbIe U BEPTUKAIBHBIE YIJIbI.
buccekrpuca yria.

[lepecekaromuecs u napajienbHele npsamseie. Ilepnenauxymnsapusie npsmMble. [Ipuznaxu
napajuieIbHOCTH IpsiMbIX. CBOWCTBA NapauIeabHbIX MpsAMBIX. [leprienauKymsip u HaKJIOHHAs
K IPSMOMH.

MHOroyrojbHIUKH.

Tpeyronbauku. Buabl TpeyronsHukoB. Menunana, OuccekTpuca, BbICOTa, CPEIHSS TMHUS
TpeyrojbHuka. [Ipu3Haku paBeHCTBa TpeyroJbHUKOB. CBONCTBA M MPU3HAKH
PaBHOOEIPEHHBIX TPEYTrOIbHUKOB. CepeMHHbIN NepneHAuKYIsp oTpe3ka. CymMMa yrios
TpeyrojbHuKa. BHemHue yribl TpeyronbHuka. HepaBeHcTBo TpeyronbHuka. COOTHOLICHUS
MeXIy CTOPOHAaMU U yriamu TpeyroyibHuKa. Teopema [Iudaropa.

[Tonpo6Hble TpeyronbHuky. [Ipu3Haku mogo6us TpeyroabHUKOB. TOUKH MepecedeHus
MeaH, OUCCEKTPUC, BBICOT, TPEYTOJIbHUKA, CEPEAUHHBIX MEPIEHANKYISIPOB CTOPOH
TpeyrojabHuka. CBONCTBO OMcceKTpuch TpeyroiapHuka. Teopema @aneca. Metpuueckue
COOTHOIIEHUS B MPSIMOYTrOJbHOM TpeyrojbHuke. CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC
OCTpPOTO yria MpsSMOYTrOJIbHOTO TPEYrojbHUKa 1 yriioB oT 0 7o 180°. @opmyisl,
CBS3BIBAIOIIINE CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC OJHOIO U TOTO ke yria. Pemenne
TPEYroJbHUKOB. TeopeMa CHHYCOB U TEOpEMa KOCUHYCOB.

YetbipéxyronbHuku. [lapamnenorpamm. CBOHCTBAa M TPU3HAKU MapalljIeorpaMma..
[IpsiMmoyroasHUK, poMO, KBaJpaT, UX CBOMCTBA U MpU3HAKU. Tpanerus. CpeaHsis TUHUS
Tparnenuu u €€ CBOMCTBA.

MHoroyroasHuKH. Beimykisie MHOTOYroibHUKA. CymMMa yrioB BBITYKIIOTO
MHOI'OYTOJIbHUKA. [IpaBuiIbHbIE MHOTOYTOJIbHUKH.

OKpVKHOCTEL M KpVr. I'eoMeTpHYecKHe IOCTPOCHUS

OKpYXHOCTb U KPYT. DJIEMEHTbl OKPY>KHOCTH U KpyTa. L{eHTpalibHbIe ¥ BIIUCAHHBIC YIJIbI.
KacaTtenpHast k OKpyXKHOCTH U €€ CBOMCTBa. B3auMHO€ pacnosioskeHue NpsMoid U OKPYKHOCTH.
OnrcaHHast ¥ BOMCAHHAs! OKPYKHOCTHU TPEYTroJibHUKA. BrincaHHbIe U ONMCaHHbIE
YEeThIPEXYTOJIBHUKHU, UX CBOMCTBA U MpU3HAKU. BriMcaHHble U OMCaHHBIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe mecto Touyek (I'MT). CepenunHbIi epHeHIUKYIAP OTPE3Ka U OMCCEKTpUca
yria kak ['MT.

['eomeTpuueckre NOCTPOCHUS LHUPKYJIEM U TUHEHKONH. OCHOBHBIE 331aUl HA TOCTPOCHHUE:
MIOCTPOEHHUE yTJiia, PABHOTO IAHHOMY, IIOCTPOEHUE CEPEAMHHOTO NEPIEHANKYISIpa JaHHOTO OTPE3Ka,
IIOCTPOEHUE NMPSIMOM, IPOXOAALIEN YEPE3 TaHHYIO TOUKY U MEPIEHAUKYISAPHON TaHHOU NPSIMOH,
MOCTPOEHHUE OMCCEKTPHUCHI TaHHOTO yria. [locTpoeHue TpeyroapHUKa MO 3aJaHHBIM JIEMEHTaM.
Meron I'MT B 3agayax Ha IOCTPOEHHUE.

H3MepeHne reoOMeTPMYeCKNX BEJIHUYNH

JlinHa otpeska. PaccTosiHue Mexay 1Byms ToukaMmu. PaccTostHue oT Touku 110 npsimoil. PacctosiHne
MEX]ly napajjieIbHbIMUA TPSIMBIMH.

IlepumeTp MHOTOYrOJIbHUKA.

JlinHa okpyXHOCTH. J{IMHA Tyr¥ OKPY>KHOCTH.

I'panycHas mepa yrina. Benuunna BnucaHHOTo yria.



[TonsiTre momaan MHOTOYroibHUKA. PaBHOBennkue Gurypsl. Haxoxaenue romanu
KBaJipaTa, IpsMOYTOJIbHUKA, MapaJuIeIOTpaMma, TPEYroJIbHUKA, TPATIELHUH.
[Monstre momaau kpyra. [Lnomans cekropa. OTHOIICHUE TUIOMIAIEH TTOJ0OHBIX UTYP.

JlekapToBbI KOOPAMHATHI HA NJOCKOCTH

dopmylia pacCTOSHUSA MEXAY ABYMs ToOukaMH. KooparHaThl cepeilMHbI OTPE3Ka. Y paBHEHUE
¢burypsl. YpaBHEHHE OKPY>KHOCTH M MIPSIMOK. YTIIOBOH KO(DPHUIIMEHT IPSIMOU.

BekTopbl

[TonsTue Bextopa. Moayne (anuHa) Bektopa. PaBHble BekTopbl. KosuiHeapHble BEKTOPBI.
Koopaunats! Bekropa. CioeHue U BHIYMTaHUE BEKTOPOB. Y MHOYKEHUE BEKTOpA Ha YUCIIO.
CkansipHoe npou3BeieHne BeKTOpoB. KocuHyc yriia Mexay 1ByMsi BEKTOpaMH.

T'eomeTpHyecKue Npeodpa3oBaHusl

[TonsiTre o npeodbpazoBanuu Gurypsl. JIBuxenue purypsl.. Buasl aABmkeHus Guryps:
napajuleNbHbIN epeHoc, oceBast cuMMeTpus, oBopoT. PaBHbie purypsl. 'omoteTus. [logobue

¢buryp.

JJIEeMEeHThI JJOTUKH

Onpenenenue. AkcuoM U TeopeMmsl. JlokazarenbcTBo. JlokazaTenbCTBO OT NPOTUBHOTO. Teopema,
obpatHas manHo#. HeoOxoaumMoe 1 1ocTaTouHOe yCaoBUe. YTIOTPEOICHHE JIOTHUECKIX
CBSI30KECAU..., MO ..., M020d U MOJIbKO Mo20d.

I'eoMeTpHsi B MCTOPMYECKOM PA3BUTHH

N3  wucropum reomerpun, «Hauyama» EBknupma. HWcropus mnsgroro mnocrynara EBkiupa.
Tpuronomerpus — Hayka 00 H3MEpPEeHHH TpeyrodbHUKOB. IlocTpoeHune mMpaBUIIBHBIX
MHOTOYT0JIbHUKOB. Kak 3apoaunacs uiess KoopJuHar.

H.N.Jlo6auesckuii. JI.Dwnep. ®anec. [Tudarop.



Konuuecmeo Konmpwzbubtxpaﬁom no ceomempuu:

7 xnacc
1 I'maBa 1. IIpocreiimue reomeTpudeckue GUrypol KonTponbsnast padota Ne 1
U UX CBOMCTBA.
2 I'naBa 2. TpeyroiabHUKH. KonTtpospHas padota Ne 2
3 I'naga 3. [Napamnensubie npsimbie. Cymma yriioB KonTtponsnas padota Ne 3
TPEYroJIbHUKA.
4 I'nmaBa 4. OkpyXHOCTb U Kpyr. ['eomeTpuueckue KonrtposnrHnas padora Ne 4
MIOCTPOCHHS
S) O606menne u cucremarn3anus 3HaHud ygammxcst | KontpospHast pabota Ne S(urorosast)
8 KJacc
1 I'naBa 1. YeTbIpEXyroabHUKHU. Kontponbnas pabora Ne 1
KontpoabHas pabora Ne 2
2 I'naBa 2. [logo6ue TpeyroabHUKOB. KontposarHas padota Ne 3
3 I'naBa 3. Pemenue npsiMoyroapHbIXTpeyroybHUKoB. | KoHnTposisHas pabora Ne 4
KontpoabHas pabora Ne 5
4 I'maBa 4. MHOTOYrOJIbHUKH. KonTponbnas padorta Ne 6
5 O60061enre u cucreMaru3anus 3HaHui yqamuxcs. | KontponbHas pabota Ne
7(uToroBas)
9 knacc
1 I'maBa 1. Pemenue TpeyroJbHUKOB Kontpospnas pabota No 1
2 I'maBa 2. [IpaBunbHBIE MHOTOYTOJBHUKH KontposbHas padota No 2
3 I'maBa 3. JlekapToBBI KOOpAMHATHI Ha TwIockocTH | KoHTponbHas padoTa No 3
4 I'maBa 4. BexTopsl Kontposbnas padora No 4
5 I'maBa 5. 'eomerpuueckue npeodpazoBaHus Kontposbnas pabota Ne 5
6 O06001enHne u cucTeMaTu3alus 3HaHu’

ydarmuxcs.

Kontpospras padoTta Ne 6(uTorosas)




OcCHOBHbIE TE€XHOJIOTHH

C uenbio obecrieueHust 3PPEKTUBHOCTH U PE3YJIbTATUBHOCTH YU4€OHOTO MPOIIeCcCa UCTIOIB3YIOTCS
pa3IMYHbIE TEXHOJIOTUU OOyUCHHUS.

['maBHOM 3aa4ueil UCIIOJIB30BAHUS HOBBIX TEXHOJIOTMU ABJSETCS PACIIUPEHUE UHTEIIIEKTYaIbHbBIX
BO3MOKHOCTEH 4esioBeka. Bee ucnosib3yeMble TEXHOJIOTUU HAIIPaBJICHbl HA COXpaHEHUE
(U3HYECKOTO, ICHXUIECKOTO U HPABCTBECHHOTO 3/I0OPOBBS KaXI0TO YICHHKA.

Ha ypokax ucnonv3yiomces 3nemennot c1e0yl0OUUX MEXHON0UIL:
IIpo6s1emHOe 00yuyeHne

Cosznmanue B y9eOHOM JEATSIIEHOCTH MPOOIEMHBIX CUTYAIIUH U OPTaHU3aIHs AKTHBHON
CaMOCTOSITSIIBHOM JIEATEIIPHOCTH YUAITUXCS 110 UX PAa3PEIICHHIO, B PE3YJILTATE YEro MPOUCXOTUT
TBOPYECKOE OBJIAJICHUE 3HAHMSIMH, YMEHUSIMH, HaBBIKAMH, PA3BUBAIOTCSI MBICITHTEIHHBIC
CIOCOOHOCTH.

NuauBuayaibHO-pPa3BUBaIOIIEe00ydeHHE

3HAKOMCTBO C HOBBIMU METOJAMH MBICIUTEIIBHOHN JIeATETHHOCTH TPU PEIICHUN TBOPUYESCKHX
3aJJaHUH C YepTeKaMH, TEXHOJIOTHICCKHUMH KapTaMH B MHIUBUTyaTbHOM MOPSIJIKE
Pa3noypoBHeBoe 00ydyeHMe

VY yuuTens HosIBISICTCS BO3MOYKHOCTh IIOMOTAaTh CIIA00MY, V/ISJISITh BHUMAHHUE CHIIBHOMY,
peauzyeTcsl JKeJaHHe CUIbHBIX yJal[uxcs ObIcTpee U IIy0xe MpoABUTraThcs B 00pa30BaHUM.
CuibHBIC yUaluecs YTBEPKIAOTCS B CBOMX CIIOCOOHOCTSX, ClIa0ble TIOJIyYaroT BO3MOXKHOCTh
WCIBITBIBATE YICOHBIH YCIIeX, TIOBBIIIACTCS YPOBEHb MOTHBAIIUN YICHHS.
TexHO0JIOruINmpPoeKTHOr000yYeH U
Yuurtens opraHu3yeT yueOHO-TI03HABATEIbHYIO, HCCIISI0OBATEBCKYIO, TBOPUSCKYIO HIIH UTPOBYIO
NesITeNIbHOCTh 00Y4aroIUXCsl, KOTOPbIE OBIAJEBAIOT HABBIKAMH CaMOCTOSITEIILHOTO MOKCKA,
00paboOTKHY M aHANM3a HYXHOW WHOOPMAIMH I PEIICHHUS KaKOW-THO0 MPoOIeMbl, 3HAUMMOM TSt
Y4aCTHUKOB MTPOEKTA.

PaGora c ucnonap30BaHNEM 3TOM TEXHOJIOTHH JaeT BO3MOXKHOCTh Pa3BUBATh MHAWBUyaIbHbIE
TBOPYECKHE CITOCOOHOCTH ydanuxcs, 001ee 0CO3HaHHO MOAX0AUTh K TPo(eccuoHaTbHOMY 1
COLIMAJIFHOMY CaMOOTIPEeNICHUIO.

TexHo10rHs UCNOJIHL30BAHUSA B 00YyUeHHHU UTPOBBIX METO0B: POJIEBbIX, 1€JIOBbIX U APYTHUX
BHI0B 00Yy4YaloIIUX UIP

Pacmmpenue kpyrosopa, pa3Butre no3HaBaTelIbHOM e TEIbHOCTH, (hopMHUpoBaHUEe
OTIpe/IeIEHHBIX YMEHHUI 1 HaBBIKOB, HEOOXOAMMBIX B MPAKTUYECKOM NEATEIIbHOCTH, PA3BUTHE
0011eyueOHbIX YMEHUN U HAaBBIKOB.

TecToBbIeTEXHOJIOT MU

Onenka ypoBHsI 00Y4EeHHOCTH TI0 KOHKPETHOW TeMe, MO3BOJISIONIAs PEAIbHO OLEHUTh TOTOBHOCTD
oOyuaronmxcs K U”TOTOBOMY KOHTPOJIIO, YCTAHOBIICHHE KOJMYECTBEHHBIX U KAU€CTBEHHBIX
WHIUBUAYAIbHBIX PA3IMUU.

OO0y4yeHue B cOTpyIHUYECTBe (KOMAaH/IHAasl, TPynIoBasi padora)

CoTpyIHUYECTBO TPAKTYETCS KaK UJEsl COBMECTHOM pa3BUBAIOIICH JESTEIbHOCTH B3POCIbBIX U
nereil. CyTb HHAWBUIyaJIbHOTO MOX0/1a B TOM, YTOOBI UATH HE OT y4eOHOTO MpeaMeTa, a oT
pebeHKa K mpeaMeTy, UJITH OT T€X BO3MOKHOCTEHN, KOTOPBIMH pacrojaraeT peOeHOK, MPUMEHSTh
TICUXOJIOTO-TIeJarOTUYECKUE NTUAarHOCTUKU THUHOCTU. O0yJaromuecs U yYuTeNlb 3aHUMAIOTCS
COBMECTHOM AEATEeIbHOCThI0. DPPEKTUBHOCTH METO/Ia HE TOJIBKO B aKaJIEMUYECKHX ycIexax
oOyuaronuxcs, HO ¥ B UX MHTEJUIEKTYaJIbHOM U HPAaBCTBEHHOM Pa3BUTHH.

NHpopMannoOHHO-KOMMYHUKAIMOHHbIE TEXHOJIOIHH

Hcnonb3oBanue [IK B yuebnom npornecce. Co3nanue pedeparosn, clnaiioB, Mpe3eHTalui u Jp.
ITouck HyxHOI nHPOpManuu B MHTepHeT. [IpuMeHeHne Noay4eHHBIX 3HAaHUN B IPAKTHYECKOH fest-
TEJIbHOCTH.


http://www.uchportal.ru/load/131-1-0-4040

3n0poBbe cOeperaiue TEXHOJIOTHA

Hcnonp30BaHne JaHHBIX TEXHOJIOTMH [TO3BOJISIIOT PABHOMEPHO BO BpEMs YpOKa paclpeessiTh
pa3MYHbIC BUJIBI 3aJJaHNH, YePEOBATh MBICIIUTEIBHYIO IEATEIbHOCTD ¢ (QPU3MUHYTKAMH,
OTIPENeNATh BpeMs OJJauH CJIOKHOTO y4eOHOro MaTepHala, BELICISATh BpEeMsl Ha POBEICHHE
CaMOCTOSTENIbHBIX paboT, HopMaTuBHO puMeHITh TCO.

OcHogHble munsl y4eOHbIX 3aHAMUIL:

YPOK M3YU€HHUS HOBOTO y4eOHOI0 MaTepuaa;

YPOK 3aKpEeIUICHUS U TIPUMEHEHUs 3HAHUH;

ypOK 00001IAI0IIET0 TIOBTOPEHUS U CUCTEMATHU3AINN 3HAHU;
YPOK KOHTPOJISI 3HAHUW U YMEHHIA.

OCHOBHBIM THIIOM YpOKa SIBJISIETCSI KOMOMHUPOBAaHHBIH.

Dopmul opzanuzayuu y4eoH020 npoyecca:
WH/IMBHyabHBIE, TPYIIIOBHIE, WHAWBUIYAIbHO-TPYIIIOBEIE, ()POHTAIHHEIE.
Ha ypoxax ucnosib3yrorcst Takue GopMbl 3aHATHH Kak:

® TIPAaKTUYECKHE 3aHSATHS;
® TpPEHUHT;
® KOHCYIIbTAIIHS;

CucrteMa ypoKOB yCJIOBHA, HO BCE XK€ BBIIEISIOTCS CIEAYIOIINE BUIBL:

Ypox-nexyua. Ilpeanonararorcss COBMECTHBIE YCWIINS YUUTENS U YUEHUKOB Ul pelieHus oOmiei
poOIeMHOM MO3HaBaTeabHOU 3a1aun. Ha TakoM ypoke Hcrnosib3yeTcs JeMOHCTPAIlMOHHBIH
MaTepHuall Ha KOMIbIOTEpE, pa3pabOTaHHbIM yuUTeIeM WU yYeHUKaMH, MyJIbTUMEUIHbIE
HPOIYKTBHI.

Ypok-npakmuxym. Ha ypoke yqamuecs paboTaroT Haj pa3IndHbIMU 3aJaHUSAMHU B 3aBUCMOCTH OT
CBOEH MOJATrOTOBJIEHHOCTH. BUbl pabOT MOTYT OBITH CAMBIMH PA3HBIMU: TUCbMEHHBIE

UCCIIEIOBAHUS, PELICHNE Pa3IMUHBbIX 3a/1a4, NMPaKTHYECKOE MPUMEHEHHUE PA3IMUHbIX METOJIOB
pewenus 3a1a4. Komnpelorep Ha TakuX ypoKax UCIHOJb3YeTCs KaK 3JEKTPOHHBIN KaIbKYJISTOP,
TpEeHa)kep YCTHOT'O CueTa, BUPTyalbHas J1a00opaTopus, HICTOYHUK CIPAaBOYHON MH(DOpMAIUH.
Ypok-uccneoosanue.Ha ypoxeywamyecs pemaroT NpoOJEeMHYIO 3aJady HCCIEI0BaTENbCKOTO
XapakTepa aHAIUTUYECKUM METOJOM U € IIOMOIIBIO KOMIIBIOTEPA .

Komounupoeannwiit ypok npennosnaraeT BbIIIOJIHEHUE pabOT U 331aHUil pa3HOro BUA.

Ypok pewenun 3a0au. BeipaGaTbIBatoTCs y ydallluxcsi yMEHUS U HAaBBIKM PEILIEHUs 3a/1a4 Ha YPOBHE
00s13aTesIbHOM U BO3MOKHOW NOAroToBKe. JIF000# yuamuiicss MOXKET UCIO0JIb30BaTh KOMIIBIOTEPHYIO
MHGOPMALMOHHYIO 0a3y 10 METOJIaM peIleHHs pa3InYHbIX 3a/ay.

Ypok-mecm.TectupoBanue nNpoBOAUTCS C LIEIbIO IMATHOCTUKU MTPOOETIOB 3HAHUIM, KOHTPOJISL YPOBHS
OOy4eHHOCTH Y4YallMXCsl, TPEHUPOBKU TEXHHUKE TECTUpOBaHMs. TecThl MpemiararoTcs Kak B
[IeYaTHOM TaK U B KOMIIBIOTEPHOM BapuaHTte. IIpuyeM B KOMIIBIOTEPHOM BapHaHTE BCErAa C
OrpaHUYEHUEM BPEMEHHU.

Ypok-3auem. YcTHBII onpoc ydamuxcsi IO 3apaHee COCTABJIICHHBIM BOIPOCAM, a TaKXKE PEIICHUE
3aJja4 pa3HOro ypOBHS 110 U3YYEHHOU TeMe.

Ypok-camocmoamenvnaa paboma. Ilpennaraiorcs pasHble BHIBI CAMOCTOSITENBHBIX PadOT:
JIByXYPOBHEBasi — YpOBEHb 00s3aTeIbHOMN MOATOTOBKH - «3», YpOBEHb BO3MOXKHOM MOATOTOBKH - «4»
u «5»; OOJIBLION CNHCOK 3a/laHUI Pa3HOrO YpPOBHS, U3 KOTOPOTO y4alllMiCs peIIaeT UX M0 CBOEMY
BbIOODY. Ypok-Konmponwvnas padoma. ITpoBoauTcs Ha IBYX YPOBHSX:

YPOBEHb 00513aTEIbHON MOJITOTOBKH - «3», YPOBEHb BO3MOKHON MOJATOTOBKU - «4» U «5».



Conep:xanue TeM y4eOHOro pasjea.

IIpuMepHOe TemaTHUyecKoe IaHMpoBaHue. MaremaTHka. S Kjace
5 yacoB B Hejelno, Bcero 170 gacos;
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Ss g 8 XapakTepucTUKA OCHOBHBIX BU/IOB /IEATEJIbHOCTH
= = Conepxxanue yueOHOro Marepuaja Z 2 YUYE€HHUKA
T = 5 = (Ha ypoBHe y4eOHBIX JelicTBHIi)
= = Iiaan. | dakr.
I'naga 1. HatypajbHble yHciIa 20
1 Psn HaTypanbHbIX yncen 2 Onucwvieams CBOWCTBA HATYPAIBHOTO psAna. YnTaTh
2 Iladpsr. JlecATHIHAA SAIHCH HATYPATBHBIX TACET 3 Y 3aMKChIBaTh HATYPAJIbHBIC YHCIIa, CPABHUBATH
U yIOPsAI0YUBaTh UX.
3 | Orpesok 4 | Pacnosnasame Ha 4epTeKax, PUCYHKAX, B
4 | Tnockocts. Ipamast. JIyu 3 | OKPYXKAIOUIEM MHUPE OTPE3OK, IPAMYIO, Ty,
MJIOCKOCTh. [IpUBOAMTE MpUMEpPBI MOJIETIEH ATUX
5 [Ikana. KoopauHaTHbIN 1y 3 duryp.
6 CpaBHEHHE HATYPAIbHBIX YHCE 3 H3mepsame nnunel 0TpE3KOB. CTPOUTEL OTPE3KH
3aJaHHOM JuIMHBI. PemaTh 3a1aun Ha HaXO0XACHHE
[ToBTOpEHue u cuctemaTH3aus yueOHOTO MaTepuaa 1 JUTHH OTPe3KoB. BBIpaskaTh oJ[HY e MHHAIIB! JUTHH Yepes
npyrue. [IpuBoauTh npuMepsl IpUOOPOB CO MIKATAMHU.
Cmpoumsb Ha KOOPAMHATHOM JIyd€ TOUKY C 3aJJaHHOU
KOOPJMHATOM, ONIpeIesTh KOOPAUHATY TOUKH.
Kontponbnas padorta Ne 1 1
I'naga 2. CnoxeHue U BLIYMTAHHE HATYPAJIbHBIX YHCE 33
7 CrnoxeHue HaTypaJibHbIX uynces. CBOMCTBA CIIOXKEHUS 4 Dopmynuposams CBOWCTBA CIIOKEHHS U BBIUUTAHUSA
8 BEIHTAHHC HATYPATBHEIX THCET 5 HaTypaJbHbIX YUCEJ, 3aIIMChIBATh ITH CBOICTBA B BUJIE
dbopmyin. [IpuBOUTH MPUMEPHI UUCITOBBIX
9 YucaoBele U 6yI(BeHHBIe BBIPAKCHUS. q)OpMyJ'ILI 3 u 6YKBCHHLIX BLIpa)KeHPIfI, (bopMyJ'L CocTaBJidTh
KonTpoubHas paGora Ne 2 1 YHCIIOBbIE U OYKBEHHBIE BBIPKCHHUSI 10 YCIIOBUIO
3ajauu. Pemate ypaBHeHHs] HA OCHOBAHHUH
10 | YpaBHenue 3




Homep
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Conepxxanue yueOHOro Marepuasa

KoauuecTBo
qaC0B

VYron. O0o3HaueHuE yIiIoB

Buner yrinos. U3smepenune yrios

MHuoroyronsHuKU. PaBHbIe pUrypsl

TpeyroabHUK U €ro BUJIbI

[IpsmoyronsHUK. OCh CHMMETPUH (PUTYPBI

[ToBTOpEHUE U cucTemMaTH3alys yaeOHOro MaTepuana

KonTtponsnaspabora Ne 3

R P W WIN OTDN

XapakTepucTHKAa OCHOBHBIX BH/IOB /1eSITeIbHOCTH
YYeHHKA
(Ha ypoBHe y4eOHBIX JAelicTBHIA)

3aBUCHMOCTEN MEXy KOMIIOHEHTAMH JIEHCTBUN
CJIOXKEHMS ¥ BBIYMTaHUA. Pemars TeKCTOBbIE 3a/1auu C
IIOMOILIBIO COCTABJICHUS YPABHEHUM.
Pacnosnasams Ha yepTexax U pUCyHKax yribl,
MHOTOYTOJIbHUKH, B YaCTHOCTH TPEYTOJIbHUKH,
IpsIMOYTOJIbHUKH. Pacrio3HaBaTh B OKpyKaroleM
MHUpPE MOJENHN dTUX puryp.

C nomo11bI0 TPaHCTIOPTHPA U3MEPSTH I'PayCHbIE
MEpBI YTJIOB, CTPOUTH YIJIbl 3aJaHHOU IpajyCHOMN
Mepbl, CTPOUTH OUCCEKTPUCY JAaHHOTO YTJa.
Knaccudumuponats yriel. Knaccudunmposatsb
TPEYrOJIbHUKH 10 KOJIMYECTBY PABHBIX CTOPOH U IO
BHJIaM UX yriioB. ONMUChIBaTh CBOMCTBA
IPSIMOYTOJIbHUKA.

Haxooumpw ¢ nomouisio GopMys nepuMeTphbl
psMOYTOJIbHUKA U KBajpaTa. PemaTs 3agaun Ha
HAaXOJICHUE NTIEPUMETPOB NPSIMOYTOJIbHUKA U
KBaJpara, IpalyCHOM MEpHI yIJIOB.

Cmpoumsb TOTUYECKYIO LIETIOUKY PACCYKICHUH,
COIIOCTABJISATH MOJYYEHHBIN PE3yJIbTaT C YCIOBUEM
3a/1a4u.

Pacnosnasams durypsel, UMerOIIMe 0OCb CHMMETPUU

Jara

JING)S

daxr.

I'naga 3. YMHOKeHHE U JeIeHHEe HATYPAJbHBIX YHCe

37

16

YMHOXEHHE. HepeMeCTI/ITeHBHOC CBOMCTBO YMHOKCHUA

17

CoueTaTenpbHOC U pacnpeaciuTCIbHOC CBOMCTBA
YMHOKCHHA

18

Henenue

Dopmynruposams CBOWCTBA YMHOKCHUSA U ICIICHUS
HaTypaJIbHBIX YUCEJI, 3aIIUCHIBATL ITH CBOMCTBA B BUIE
¢dopmyi. Pemate ypaBHEHUSI HA OCHOBaHUU
3aBUCUMOCTEN MEXKy KOMIIOHEHTAMHU
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= = 5 F (Ha ypoBHe y4eOHBIX JAelicTBHIA)
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19 | Jlenenue c ocTaTkoM 3 apudMeTHuIecKux AeUcTBul. Haxooums 0CTaTOK
TIPH JISJICHUN HATYpadbHBIX unce. [1o 3amanaoM
20 | Crenens uncna 2 pu P A y
OCHOBAHHIO U TIOKA3aTENI0 CTEIICHN HAaXOUTh
KonTponbsHaspadoTa Ne 4 1 3Ha4YeHHE CTerneHu yrcia. [ |HaxoauTs miomaau
D e ——————— 4 IPSIMOYTOJIBHUKA M KBaJIpaTa ¢ MMOMOIIBI0 (hOpMYII.
BrIpaxxars 0JIHY €IMHULIBI TIIOMIAIH Yepes3
22 | lpsmoyronsHslii mapamienenumnes. [npavnia 3 npyrue. Pacnosnasams Ha 4epTekax U pUCYHKAX
23 | O0BEM IPSAMOYTOJIBHOTO TIapalIeeuIeia 4 HPAMOYTOJIbHBIN MAPAIIICIICTIAIICT, ITMPAMHILY.
Pacrio3HaBath B OKpyKaroImeM MAPE MOJICIIH ITHX
24 | KombnHatopHere 3a1a4n 3 | duryp. Mso6paskars pasBEPTKH MPAMOYTOIBHOTO
[ToBTOpEHHE U CHCTEMAaTU3alus yueOHOro MaTepuana 2 napajeenurnesia ¥ nupamuasl.  Haxooums 00bEMBI
IPSIMOYTOJIBHOTO TIapajuiesienurneia u Kyoa ¢
o
Kontponsraspatora Ne 5 1 nomouisio Gopmyi. BeipaxaTs OHH €TUHULIBI
00béMa uepes npyrue. Pewams KOMOWHATOPHBIC
3aJ]a4i ¢ OMOIIbIO Iepedopa BapuaHTOB
I'nasa 4. O6bIKHOBEHHBIE IPOOH 18
25 | [lonsiTie 0OBIKHOBEHHOM pOOH 5 Pacnosznasames 0OBIKHOBEHHYIO JIpOOb, MPAaBUIILHBIE U
o HEeNpaBUIbHBIE TPOOH, CMelIaHHbIe yncia.  |Yurats u
26 | [IpaBunbHbBIE U HeTIpaBUIbHBIE ApoOu. CpaBHEHHE ApoOei
3aMMuchIBaTh OOBIKHOBEHHBIE IPOOH, CMEIIaHHbIe
27 CriokeHne U BBIYMTaHUE IPOOEH C OZIMHAKOBBIMH 2 ymcna. CpaBHUBATh OOBIKHOBEHHBIE IPOOU C paBHBIMH
3HaMCHATCIISIMU 3gaMeHareiMu. CKiIaapIBaTh U BEIYUTATH
28 | Jlpo6u u fiesenHe HATYPATBHBIX THCET 1 0OBIKHOBEHHBIE APOOU C paBHBIMHU 3HAMEHATEISIMHU.
[IpeoOpa3oBbIBaTH HEMPABIIBHYIO IPO0OH
29 | CmemaHHbIe YHCIa 5 B CMEIIaHHOE YHCJI0, CMEIIAaHHOE YHCIIO
IToBTOpEHUE U cucTeMaTH3alus y9eOHOr0 MaTepraa 1 B HEMPABUJIBHYIO POOb. YMETh 3aIHChIBATh
pe3yabTaT JeJICHUsI IBYX HATypalIbHBIX YHCEN B BUIIC
KonTponsHaspadbora Ne 6 1 0BBIKHOBEHHO# Apo6H
I'nasa 5. lecaTnuHbie apodu 48
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= = Conepxxanue yueOHOro Marepuasa Z 2 YUYE€HHUKA
= = 5 F (Ha ypoBHe y4eOHBIX JAelicTBHIA)
=
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30 | IIpencraBieHue o AECATHUHBIX JPOOIX 4 Pacnosnaséamo, 9uTaTh U 3aIMUCHIBATH JIECITUIHBIE
o 00u. HazpIBaTh pa3ps/bl JeCATUIHBIX 3HAKOB
31 | CpaBHeHHenECATHYHBIX JpoOeit 3 P PaspAIbl 1€
B 3alMCHU JEeCATUYHBIX poOeii. CpaBHUBAThH
32 | Okpyrnenue ncen. [pukuaku 3 | necaruunble 1pobu. OKPYIriIATh AECATHUHBIE JPOOU
33 | CrnoxeHre v BEIYUTAHUE JACCATHUHBIX IPOOeH 6 1 HAaTypa/IbHBIC GHCIIA. BfIHOHHﬂTB TIPUKHIKY
pe3yabTaTOB BEIYMCICHHUN. BHITIOTHATE
Kownrposnbnas pabora Ne 7 1 apudMeTHIeCKne NeUCTBUS HaJ N1eCATUIHBIMU
34 | YMHO)XEHHE AECATHYHBIX IpoOei 7 JPOOAMH.
" Haxooumw cpennee apupmeTndecKoe HECKOIbKIX
35 | Henenme necATHHBIX Apo0eit 9 | qncen. TIpUBOIUTE MPUMEPHI CPEHUX 3HAYCHHIT
KonTponbHas padora Ne 8 1 BEJIMYUHBI. Pa3bsICHATD, UYTO TaAKOE «OJUH MPOLIEHT.
% | C C 3 [TpencTaBisiTh MPOLIEHTHI B BUJIE ACCATUYHBIX IpOOeit
pennee apudmernyeckoe. CpeqHee 3HaUEHUE BETUYUHBI U JIeCATHUHbIE IPOGH B BHIE MpolierTos, HaxomuTs
37 | IIpouentsl. HaxoxaeHue NpoLEeHTOB OT Yncia 4 IIPOLEHT OT YMCJIa ¥ YUCIIO I10 €ro MpoLeHTaM
38 Haxoxnenue ynciia no ero nmporeHTam 4
[ToBTOpEHue u cuctemaTH3aus yueOHOTO MaTepuaa 2
KonTtponsHaspadora Ne 9 1
IloBTOpEeHUe U cucTeMATH3ALMA Y1eOHOr0 MaTepuaJa 19
YnpakHeHus A1 HOBTOPEHHS Kypca 5 Kiacca 13
KontponpHas padora Ne 10 1




IIpumepHoe TeMaTHUYECKOE IIAHMPOBaHNe. MaTemMaTHKAa. 6 Kjacc
5 yacoB B Hezento, Bcero 170 gacos.

= Jara.
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S C 5 & @ | XapakTepHCTHKA OCHOBHBIX BHIOB JAeATEJILHOCTH YYeHHKA
s = oJep:xaHue y4eOHOro Marepuasa S (Ha ypoBHe yueBHbIX AelicTBuii)
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= 5 7
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I'nasa 1 JeaumocTh HATYPAJIbLHBIX YK CeJ 17
1 Jenurenuu KpaTHbIE 2 Dopmynuposams ONPENCICHUS TOHATHIL: ACIUTENb, KPATHOE,
5 Tpussaxe aemmvocts Ha 10, 52 5 1 Ha 2 3 MIPOCTOE YKCIIO, COCTABHOE YMCJIO, OOIINN JEIUTENh, HAnOOIBITUI
’ 00IHii IETUTENb, B3AUMHO TIPOCTHIE YKCa, 00IIee KpaTHoe,
3 ITpusnaku nenumocTy Ha 9 v Ha 3 3 HauMeEHBIIIEee 00IIee KPaTHOE U MPU3HAKK JIETMMOCTH Ha 2, Ha 3,
4 IIpocThle U COCTABHBIE YMCIIA p |HaS, Had, mall.
Onucwviéams TipaBUiia HAXOKICHUS HAMOOJIBIIET0 00IIEero
5 HanbobmmitoOunii fenurens 3 nemutens (HOJI), naumensiero oomero kparaoro (HOK)
6 HanMeHbIeeo6IIee KpaTHOE 3 HECKOJIbKUX YHCEJI, pa3JIo’KEHUs HATypajIbHOTO YMCIIa Ha IPOCThIE
MHOKUTEH
Kontponbraspadora Ne 1 1
I'nasa 2 O6bIKHOBEHHBIE APOOH 38
7 OcHoBHOE CBOICTBO ApodU 2 Dopmynuposams ONIPEICICHUS TTOHATUI: HECOKpaTUMas IpO0b,
8 CoxpamennenpoGeii o011l 3HaMeHaTenb ABYX Apo0eii, B3auMHO 0OpaTHbIE YncIa.
[IpuMeHsITh OCHOBHOE CBOMCTBO ApOOU Ui COKpaIeHus: ApoOeit.
9 [lpusenenue npobeit Kk 001EMy 3HAMEHATENIO. 4 ITpuBoauTh ApobU K HOBOMY 3HameHaTer0. CpaBHUBATH
CpaBHeHI/IC Ilp066171 OOBIKHOBEHHEIE ,Z[pO6I/I. BrinonuaTte apI/I(bMeTI/I‘leCKI/Ie IEUCTBUA
10 Crno)xeHue ¥ BhIYUTaHUE IpoOeit 5 Ha 0OBIKHOBEHHBIMH JPOOSMH.
Haxomuts 1po0b OT 4yKciia ¥ YKCIIO O 3aJaHHOMY 3HAYEHHIO €T
KonTtponbraspabora Ne 2 1 npo6u. IIpeo6GpazoBbIBaTh OOBIKHOBEHHBIE APOOH B JIECSTUYHBIE.
11 YMHOKEHHE apobeit 5 Haxomuts necsatuunoe npuOmmkeHue 0ObIKHOBEHHOH IpoOu
12 Haxoxzaenue nqpobu oT uncia 3
KonTtponsHaspadora Ne 3 1
13 B3aumHuo oOpartHble yncia 1
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14 Jenenne npobeii 5)
15 HaxoxaeHne duciia o 3Ha4eHUIo ero Japoou 3
16 [IpeobpazoBanme 0OBIKHOBEHHBIX JIpoOeii B 1
JECATUIHBIC
17 beckoneuHbie mepruoMuecKue NeCATUIHbIE APOOH 1
18 Hecsituunoe npubamxeHre 0ObIKHOBEHHON ApoOu 2
KontponsHaspadora Ne 4 1
I'nasa 3 OTHOIIEHHS U TIPOTIOPIIHU 28
19 OTtHomeHus 2 Dopmynuposams ONPEEICHUS TOHATUI: OTHOLIEHUE,
20 Tporopin 5 MPOMOPLHS, TPOIIEHTHOE OTHOILIEHUE IBYX YHCEN, IPSIMO
PONOPLHOHANIbHBIE U 0OPATHO MPOTOPIIMOHATBHBIC BETUYUHBI.
21 IIpouieHTHOE OTHOILICHNE IBYX YHCEI 3 [TpruMeHATh OCHOBHOE CBOKCTBO OTHOLIEHHS U OCHOBHOE
Koutposbaaspabora Ne 5 1 CBOMCTBO mpornopuuu. [IpuBoIUTh IpUMEpPHI U ONUCHIBATH
CBOMCTBA BEJIMYWH, HAXOSAIIUXCS B IPSIMO 1 00paTHOM
22 IIpsmas n oOpaTHas IPONOPLUHMOHAILHBIE 2 MIPOTOPIIMOHAIBHBIX 3aBUCUMOCTX. HaxouTh MpoIeHTHO®
3aBMCHUMOCTH OTHOLLIEHUE JBYX YUCel. JeauTh 4nciio Ha NpONOPLUHUOHAIbHbIE
23 JleneHue yncia B JAHHOM OTHOIICHUH 2 HacTH.
3anucvlieamsb ¢ TOMOIIBbIO OYKB OCHOBHBIE CBOKCTBA APOOH,
24 OKpy>KHOCTb M Kpyr 2 OTHOILEHHS, IPONOPIHHL.
25 Z[J'II/IHa OKPY>KHOCTH. HHOIHaI[B Kpyra 3 AHGJZLL?MpO@amb I/IH(I)OpMaHI/IIO, IIPEACTABIICHHYIO
B BUJIE CTOJIOUYATHIX U KPYrOBBIX nuarpamm. [IpenctaBustsb
26 [unuanap, KoHyc, map 1
UH(GOPMAIIHIO B BUJIE CTOJIOYATHIX U KPYTOBBIX JUATPAMM.
27 JuarpaMmel 3 IIpugooums ipuMepbl cydaiiHbIX coObITHH. HaxouTs
o - BEPOSITHOCTH CITyJaifHOTO COOBITHSI B OTBITAX
28 Cnydaiinbie coObITHs. BeposaTHOCTh citydaifHOTO 3

CcOOBITUSA

C PaBHOBO3MOJXHBIMU HCXOJaMH.
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KonTpoasnaspadbora Ne 6 1 Pacnosnasams Ha yepTexax U puCyHKax OKpY>KHOCTb, KpPYT,
HUJTUHIP, KOHYC, cdepy, Map 1 ux 3aeMeHThl. Pacnio3naBats B
OKpYKaroleM Mupe Mojenu 3Tux ¢puryp. CTpouTh ¢ HOMOIIbIO
UPKYJISE OKPYKHOCTB 33JJaHHOTO paauyca. M300paxats
pa3BEPTKY NUIUHAPA U KOoHyca. Ha3piBaTh npuOmmkEHHOE
3HaueHue uncia. Haxoauts ¢ momouisio GopMyn JUIMHY
OKPY>XKHOCTH, TUTOIIAb Kpyra
I'nasa 4 PaumoHaJibHbIE YHUCJIA U 1eHCTBUSA HAJ HUMU 72
29 [TonoxurenpHbIe U OTPULATENBHBIEC YUCIIA 2 IIpuooums prMepsl UCIIOIb30BAHNUS MOJIOKUTEIBHBIX U
30 KoopuuaTsas mpavas 3 OTpHLIATENBHBIX yncen. DopmMyaupoBaTh ONpeeIecHUE
KOOPAUHATHOU MpsiMOil. CTPOUTh HAKOOPAUHATHOM MPSMON TOUKY
31 Llenbie uncna. ParonanbHble Yncia 2 C 3a1aHHOI KOOPAMHATOM, OTIPE/IENIATh KOOPMHATY TOUKH.
32 Moyiis yuca 3 Xapaxmepuzoeams MHOKECTBO 11X uncen. OObsICHITD
MOHATUE MHOKECTBA PALIMOHAIIBHBIX YUCEIL.
33 CpaBHeHue yncen 4 Dopmynuposams onpeneacHue Moy ynucia. Haxoauts Moayinb
KownrposnbHaspabora Ne 7 1 aucina.
CpasHusams panuoHanbHble Yncia. BeimonHaTe apudmMerndyeckue
34 CrnioxeHne palMOHaIbHbIX YHCEl 4 JENCTBUS HAJl pALMOHAIBHBIMY YHCIAMU. 3alMChIBATh CBOWCTBA
35 CBoMCTBA CIIOKECHUS palMOHANIbHBIX YUCEN 2 apI/I(bMeTI/I‘leCKI/IX JIeNCTBHUI HaJ palOHaJIbHBIMH YHMCJIaMH B BUJC
dopmyn. HazeiBaTh K03 pulieHT OYKBEHHOTO BBIPAKECHHUS.
36 BrlunTanue panuoHalbHbBIX YHCET 5 . .
Ilpumensamub CBOMCTBA IPU peLIEHUU ypaBHEHU. Pemath
KonTtponsHaspaboTa Ne 8 1 TEKCTOBBIE 3a/1a4U € IOMOIIBIO YPABHEHUN.
37 VMHOKEHHE PAlHOHATBHBIX YHCEl 4 Pacnoznasams Ha yepTexax U puCyHKax NEpIEHAUKYISIPHBIE U
p napasuieNbHbIe MPsMbIe, GUTYPBI, HIMEIOIIHNE OCh CHMMETPHH,
38 CBOIiCTBA YMHOKEHHS PAIIHOHAILHBIX YHCEIT 3 LEHTP CUMMETPHUH. YKa3bIBaTh B OKPYKAIOLIEM MUPE MOJAEIU
39 Koo duruent. PacperenuTemboe cBoicTso 5 9TuX Guryp. DopMynupoBaTh OnpeIeIeHne MePIeH UK YIIPHBIX

YMHOKCHHA

MpAMBIX U MAPAJUICIIbHBIX TPAMBIX. CTpOI/ITB C IIOMOIIBIO
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40 Jlenenue pallnoHaIbHBIX YHCEN 4 YTOJIbHUKA TIEPIICHINKYIISIPHBIC TIPSIMBIE U TTapaJlIeIbHbIe
psIMBIC.
Kontponsaaspadora Ne 9 1 P .
Ob6vscHAmMb M WILTIOCTPUPOBATH TIOHATHE KOOPIUHATHOM
41 Perenne ypaBHeHuii S | mrockocTu. CTPOMTH Ha KOOPIAMHATHOMN MIIOCKOCTH TOUKH C
42 Peliiere 3a/1a4 ¢ OMOTIBIO YPABHEHHT 6 3aJJaHHBIMH KOOPAMHATAMH, OTMIPEIEIISATh KOOPIMHATHI TOYESK Ha
1ockocTi. CTpOUTh OTAEIbHBIE TPaUKH 3aBUCUMOCTEN MEXKTY
KontposnsHaspabora Ne 10 1 BEJIMYMHAMU M0 TOYKaM. AHAIU3UPOBATh rpaKu 3aBUCUMOCTEH
43 TlepreHMKyISpHbIE IPSIMBIE 3 MEXTy BETMYMHAMH (pacCTOsTHHE, BpeMsl, TeMIeparypa H T. 11.)
44 OceBas ¥ IEHTpaJIbHAsE CHMMETPUH 3
45 [TapannensHble IpsiMBbIE 2
46 KoopannaTtHas miockocThb 4
47 I'paduku 3
KonTtponbHaspadora Ne 11 1
IloBTOpEHUE cucTeMaTH3ANMsI Y4eOHOr0 MaTepuaja 20
YnpakHeHus A1 HOBTOPEHUsI Kypca 6 Kiacca 14
KontponbHas padorta Ne 12 1




IIpuMepHOe TemaTHUYeCKoOe NJIAHMPOBaHHe. Ayredpa. 7 kiace
3 yaca B Hejes0, Bcero 102 yaca.
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I'naea 1. JInneiinoe ypaBHeHue ¢ 0/IHOI epeMeHHOM’ 15
1 BBenenue B anredpy 3 Pacnosznasams 41CIIOBBIE BBIPAKEHUS U BBIPAXKECHHUS C
o o o MIEPEMEHHBIMHY, TUHECHHBIC YpaBHeHHS. [I[pUBOIUTE IPUMEPHI
2 JluneitHoe ypaBHEHHE C OJHOU MTEPEMEHHOMN 5 P L yp . PHBOJIMTE TIPUMEP
BBIPAKEHUH C IEPEMECHHBIMY, JIMHCHHBIX YPaBHECHHU.
3 | Pemienue 3a1a4 ¢ IOMOMILIO YPaBHEHUH S | CoCTaBJIATh BEIPAKEHHE C MEPEMEHHBIMH T10 YCIOBHIO
TTOBTOpEHIE 1 CHCTEMATH3AIHS Y4eGHOT0 MATEpHaa 1 3aa4ui. BeIMoHATE TpeoOpazoBaHus BIPAKEHHIA:
MPUBOJIUTH MOJOOHBIE CIaraeMble, PACKPbIBATh CKOOKH.
KontpossHas padora Ne 1 1 HaxoauTe 3HaueHHEe BBIPAKEHUS C TIEPEMEHHBIMU TTPU
3aJJaHHBIX 3HAUCHUAX nepeMeHHbIX. Kiaccupunuposats
anredpandeckue BoipaxkeHHus. ONUChIBATh LENbIe
BBIPAYKEHUSI.
Dopmynuposams ONpeeNeHue JMHEHHOTO YpaBHEHUSI.
Pemate nuHeitHOE ypaBHEHHE B O0IIEM BHJIC.
HuTeprpeTpoBaTh ypaBHEHHE KaK MaTEMaTHYECKYIO MO/IENb
peanbHOM cuTyaunu. OMUCHIBATh CXEMY PELICHUS] TEKCTOBOM
3a/1auu, IPUMEHSTH €€ JUIA peleHus 3a1a4
I'naea 2. lleable BbIpaKeHUs 52
4 TO0XIECTBEHHO paBHBIE BhIpaKEHU. T0XKIECTBA 2 Dopmynuposamy.:
onpeoeyieHus: TOKJIECTBEHHO PaBHBIX BBIPAKECHUH,
5 CreneHs ¢ HaTypalIbHBIM MMOKa3aTeIeM 3
TOKJIECTBA, CTETICHU C HaTypalIbHBIM MOKa3aTeseM,
6 CBoJiCTBa CTENEHU C HATYpaAIbHLIM IIOKA3aTeIEM 3 OJIHOYJIEHA, CTAHAAPTHOTO BHJIA OJTHOUWICHA, KO DUIIUEHTA
7 OHOWICHHI 2 OJHOYJIEHA, CTETIEHH OJJHOYJIEHA, MHOTOYJIEHA, CTEIIEH!
MHOTOYJICHA;
8 MHuorounens! 1 ceolicmea: CTETIeH! C HaTypaJIbHBIM IOKa3aTesleM, 3HaKa
9 CrnosxeHue ¥ BEIYUTaHHE MHOTOYJIEHOB 3 CTCIICHH,
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Kontponbnas padoTa Ne 2 1 npasuna; 10Ka3aTelbCTBa TOXKIACCTB, YMHOXKEHHUS OJHOUYJICHA
Ha MHOTOYICH, YMHOXCHHSI MHOTOWJICHOB.
10 VYMHOXKEHNEe 0JTHOYIIeHa Ha MHOTOWIEH 4 .
Jloxazvieamb CBOMCTBA CTETICHU C HATYPAJbHBIM
11 | YMHOKeHHEe MHOTOYJIEHA HA MHOTOYJIEH 4 nokaszaresieM. 3aruchIBaTh U JOKa3bIBaTh (GOPMYITHI:
12 | Pa3noxkeHrue MHOTOWICHOB Ha MHOKUTEIU. BriHecenue 3 TIPON3BE/ICHIS CYMMBI H pasHOCTH ABYX BBIPKCHIM,
O6IIEro MHOKUTEL 33 CKOGKH Pa3HOCTH KBA/[paTOB JBYX BHIPAKCHHUI, KBaJpaTa CyMMBI H
KBaJIpaTa pa3HOCTH JIBYX BBIPAKCHHMI, CyMMBI KyOOB U
13 | Pa3noxxeHre MHOTOYJICHOB Ha MHOXKUTENN. MeTo 3 PasHOCTH KyGOB JIBYX BBIPAKCHHIA.
I'PYIIIMPOBKH Buviuucnams 3HaueHnE BBIPAKEHUN C IEPEMEHHBIMHU.
KontposnsHaspadora Ne 3 1 | IlpuMenATs CBOWCTBA CTENEHHM I TPeoOpa3oBaHMs
- BBIpOXCHUH. BRIMOTHATE YMHOKEHHE OTHOUJICHOB U
14 | Tlponssenenne pasHOCTH M CYMMBI IBYX BBIPQKEHHH 3 | Bo3BencHME OHOWICHA B CTEIICHD. [IpUBONTH OHOUIEH K
15 PaznocTts KBaJIpaToOB JABYX BI)Ipa}KeHI/Iﬁ 2 CTaHIApTHOMY BHUIY. 3anuceIBaTh MHOTOUJICH B CTaHJapTHOM
6 K N 4 BH/JIC, OTIPENICIIATH CTeNeHb MHOTOWIeHa. [IpeoOpazoBriBaTh
BaJpat CyMMBI 1 KBAApAT pasHOCTH ABYX BRIPAIKCHIH MPOU3BEICHNE OJJHOWICHA ¥ MHOTOYJICHA; CyMMBbI, Pa3HOCTH,
17 [IpeoOpazoBaHue MHOTOWICHA B KBAJPAT CYMMBbI WIH 3 MIPOMU3BEJICHUS ABYX MHOTOWICHOB B MHOTOWICH. BBINOIHATH
Pa3HOCTHU JIBYX BBIpAKEHUU pa3oKeHNE MHOTOYICHA Ha MHOYKHUTEININ CITIOCOO0M
BBIHECEHUS OOIEr0 MHOYKHUTEIIS 3a CKOOKH, CIIOCOO0OM
KontponbHas padora Ne 4 1 N
TPYIIHUPOBKH, TIO POPMYJIaM COKPAIIEHHOTO YMHOXKEHUS U C
18 CymMma u pa3HOCTh KYOOB JIBYX BbIpaKE€HUI MPUMEHEHHUEM HECKOJIbKHX crtoco0oB. Mcmoap30BaTh
19 | IIpumeHeHUe pa3IMYHbBIX CIIOCOOOB Pa3JIOKEHUS 4 yKa3aHHBIC npeobpasoBaius B mpouecce peHICHHA
MHOFOWICHA HA MHOMKITEIN ypaBHEHUH, JOKA3aTeNbCTBA YTBEPXKICHHM, pEIICHUs
TEKCTOBBIX 3a/1a4
[ToBTOpEHUE U cucTeMaTH3aIUAy4eOHOTO MaTepraia 2
KonTtponsHas padora Ne 5 1
I'nasa 3. ®ynxkuun 12
20 Ces13u Mex 1y BenuunHaMu. OyHKIUs 2 Ilpusooums IpuUMeEpPHI 3aBUCUMOCTEN MEXK Ty BETUIMHAMH.
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21 | CnocoObl 3agaHus QyHKUINN 2 Paznuuats cpeau 3aBucUMOCTEN (PYHKIIMOHAIbHbIE
BUCHMOCTH.
22 | I'padux byHkumum 2 3aBHCHMOC . .
Onucvieamvnonamus: 3aBUCUMON U HE3aBUCUMON
23 | Jluneiinas ¢yHkius, e€ rpaduku cBorcTBa 4 NEPEMEHHBIX, (QYHKIMH, apryMeHTa ()yHKIIUU; CIIOCOOBI
[ToBTOpEHNe U cucTemMaTuzalusydeOHOTro MaTepuala 1 3afianns GYHKUMK. POPMYITHPOBATH ONpe/IeNeHus: 00acTH
omnpeneneHus QyHKIUM, 00acT 3HaYCHUHN (HYHKITUH,
KontposnsHaspabora Ne 6 1 rpaduka QyHKUNH, TMHEWHON PYHKINHU, TIPSIMO
MPONOPLUUOHAIBHOCTH.
Buvluucnams 3naueHre GyHKIMH 110 33JaHHOMY 3HAUYEHUIO
aprymenTta. CocTaBisTh TaOIUIbI 3HAUCHUHN (PYHKIIHH.
CtpowuTts rpaduk GyHKIIMHU, 3a1aHHON TabmmaHo. [1o
rpaduky GyHKIUH, SBISIOMEHCS MOJCIIBIO PEATbHOTO
mpolecca, ONPeAesaTh XapaKTEPUCTUKU ITOrO IpoLecca.
CrtpouTth rpaduk TMHEHHOW QPYHKIIMU U TPSIMOM
npornopuroHanbHOCTU. ONMUCHIBATH CBOMCTBA STUX (DYHKIUI
I'nasa 4. CucreMbl TUHEHHBIXYPABHEHHMH € 20
AByMsIIIepeMEeHHbIMU

24 | YpaBHeHUA C IBYMS IEPEMEHHBIMU

25 | JIuneiiHOE ypaBHEHHUE C ABYMS IEPEMEHHBIMU U €T0 3 Ipusooums npumepbi: ypaBHEHNUS C ABYMs ICPEMEHHEIMH;
rpadx JMHENHOTO YPaBHEHHUS C IBYMsI IEPEMEHHBIMH; CUCTEMBbI

JIBYX JIMHEWHBIX YPABHEHUU C IBYMS [IEPEMEHHBIMU;

26 Cucrembl ypaBHEHHH C ABYMSI IEPEMEHHBIMH. 3 pC€anbHBIX MPOLECCOB, MJIsI KOTOPBIX YPAaBHCHUE C IBYMS
['paduueckuil METO pENIEHHs CUCTEMBI JIBYX [IEPEMEHHBIMU UM CUCTEMA YPABHEHUN C JBYMs
JIMHCVHBIX YPABHCHUHU C IBYM:A NICPEMCHHBIMU NEePEMCHHBIMU SBISIOTCS MAaTEMAaTHUYCCKUMH MOACIISIMH.

27 | Pelenue cuCTeM JHHEHHBIX ypaBHEHHIT METOIOM 2 Omnpenensars, ABIAETCS JIA NTapa YUCEI PEILIEHUEM JTAHHOTO
I0ACTAHOBKH YPaBHEHUS € ABYMS NIEPEMEHHBIMHU.

Dopmynuposamu:

28 | Pemenue cucteM JTUHEHHBIX YPaBHEHUN METOA0M 3
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CIIOXKCHUA

29 Pemrenune 3ama4 ¢ IOMOIIBIO CUCTEM JIMHENMHBIX
YpaBHEHUU

[ToBTOpEHne cucremaTH3alUsAy4yeOHOrO MaTepuaa

KonTpomasnasipabora Ne 7

onpeoeneHus: PELLIEHUs] ypaBHEHUS C IByMsI [IEpEMEHHBIMH;
YTO 3HAYUT PELINTh YPaBHEHUE C JIBYMS IIEPEMEHHBIMH;
rpaduka ypaBHEHHMsI C IBYMsI IEPEMEHHBIMU; TMHEHHOTO
YpaBHEHUS C ABYMS IEPEMEHHBIMU; PELIEHUS CUCTEMBI
yYpaBHEHUH C ABYMS IEPEMEHHBIMU;

€6801icmea ypaBHEHUH C IByMs [IEPEMEHHBIMH.

Onucvleamsb: CBOWCTBA TpaduKa TUHEHHOTO YPAaBHEHHS B
3aBUCUMOCTH OT 3HaYeHHH ko3 uiinenToB, rpapuueckuit
METO/]1 PEeLIEHUS] CUCTEMBI JIByX YPAaBHEHUH C ABYMS
MEPEMEHHBIMH, METO/I [TOICTAHOBKU U METOJ CJIOKEHUS ISt
pELICHUs CUCTEMBI IBYX JIMHEHHBIX YPaBHEHHH C JBYMsI
MEePEMEHHBIMH.

Cmpoumbs rpadvK IMHEHMHOTO YpPaBHEHUS C JBYMsI
nepeMeHHbIMH. PemaTh cucTeMbl IBYX JIMHEHHBIX ypaBHEHUI
C IByMsI IIE€PEMEHHBIMHU.

Pewams TexcTOBBIC 3a/1a41, B KOTOPBIX CHCTEMA JABYX
JUHEHHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU SIBJIAETCS
MaTeMaTHYeCKON MOJIENIbIO peaibHOTO Ipolecca, u
UHTEPIPETHPOBATH PE3YJIbTAT PEUICHHUS CUCTEMBI

IloBTOpEeHUe U cucTeMATH3ALMUA Y1eOHOr0 MaTepuaJa

pra)KHCHI/ISI AJI1 IIOBTOPCHUS KypCa 7 Knacca

Hroropas KOHTpOHBHaﬂpa6OTa

Hroro: 102
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I'naga 1. PaniuoHajibHble BIPAKEHUS 44
1 PanmonanbsHbie 1pobu 2 | Pacno3nasamu 1ienble palliOHAIBLHBIE BRIPAXKEHUS, TPOOHBIE
5 OCHOBHOE CBOMCTEO PAHOHATBHOM APOGH 3 | PAUMOHANBHbIE BBIPAKEHNS, PHBOAUTE IPUMEPbI TAKHX
BbIpakeHuil. Dopmynuposams:[lonpedenenus: pauOHAIBLHOTO
3 Cnoxenne U BEIMATaHHUE PALMOHATBHBIX JPOOEH 3 BBIPAKEHUS, JOMMYCTUMBIX 3HAYEHUW MEPEMEHHOM, TOXKIECTBEHHO PaBHbBIX
C OIMHAKOBBIMH 3HAMCHATCIISIMU BBIPAYKECHUI, TOXKIECTBA, PABHOCUJIbHBIX YPABHEHUM, pallMOHAIBHOTO
4 CliosKeHHe 1 BHIYUTAHHE PAIMOHATBHBIX Ipodeii 6 | YPABHEHW, CTENICHH C HYICBBIM [I0KasaTesleM, CTENIEHH C LelbIM
C PA3HBIMY 3HAMEHATEIAMHU OTPHLATENBHBIM OKa3aTeNeM, CTaHAPTHOTO BHJA 1HCa, oOpatHoi }
IPONOPLUUOHAIBHOCTH; CE0UCMEA: OCHOBHOE CBOMCTBO PAallMOHATIBHOM
Konrposnbrasipabora Ne 1 JIpoOu, CBOMCTBA CTEIEHH C IEJIbIM ITOKa3aTeIeM, YpaBHEHUH, QYHKIIUN
5 YMHOEHHE 1 JIENEHAE PALMOHAILHBIX APOGEHi. 4 Y =—, npasuna: CI0XEeHUsl, BBIYUUTAHUS, YMHOXKEHUS, eJICHUsI IpoOeH,
Bo3Benenue panmoHanbHOM Jpodu B CTENEHb n
6 T —— 7 | BO3BEHCHMS npo0u B CTEIICHb; yCIIOBUE PaBEHCTBa JpoOu HYIIIO.
" ﬂoxa%zeazzab CBOHCTBA CTETICHHU C LEIbIM NOKA3ATENEM. Onucvisamo
rpauuecKuil MeTo/1 pelieH!us ypaBHEHUH ¢ OHOM
KonTponsHaspaboTa Ne 2 1 | mepemennoii. Ilpumensims OCHOBHOE CBOMCTBO PallMOHAILHON APOGOH
7 PaBHOCHIIbHbIE YPABHEHHS. 3 | AL COKpalleHHs U npeobpasoBanms Apobeid. [IpuBoauTs apodu
PalHOHATBHBIE YPABHEHHS K HOBOMY (00111eMy) 3HameHaTelno. HaxoauTs cymMy, pa3HOCTb,
NpOM3BEACHUE U YacTHOE ApoOeil. BBIMONHATE TOXIeCTBEHHBIE
8 CTereHp ¢ LeNbiM OTPULIATENIbHBIM MOKa3aTeeM npeoOpa30BaHus pallMOHAIBHBIX BEIpaXKEHUN. Pewamsb ypaBHEeHUs
9 CBOICTBA CTENCHH C IIeJIBIM TTOKA3aTeNeM C MepeMEHHON B 3HaMeHarene Apoou. [Ipumensams CBOWCTBA CTENEHU C
10 A LeJIBIM MoKa3aTesieM Ui IpeoOpa3oBaHus BEIpAXECHUN. 3anucvieamb

OyHKIuA Y = K u e€ rpapuk
X

quciia B CTaHJApTHOM BUJC. Buinoaname MOCTPOCHUC U UYTCHUC Fpa(bI/IKa
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I'nasa 2. KBaaparHbie KopHH. [lelicTBUTEIbHBIE o5
qucaa
11 Oyuxuust Y = X u eé rpadux 3 Onucwiéams: TOHITHE MHOKECTBA, DJIEMEHTA MHOKECTBA, CITIOCOOLI
2
12 | Ksagpatreie kopHy. Apudmeriicckuii 3 | 3a7aHMsS MHOXKECTB; MHOXKECTBO HATYPATBHBIX YHCEI, MHOKECTBO LEbIX
N ) YKcell, MHOYKECTBO pallMOHAIbHBIX YHCEI, MHOXKECTBO JEHCTBUTENBbHBIX
KBaJIpaTHBIN KOPEHb
YHCell U CBSA3U MEXAY 3TUMHU YHCIOBBIMU MHOKECTBAMU; CBSI3b MEKIY
13 | MHOXeCTBOU €r0 3JIEMEHTHI 2 | GecKOHEUHBIMHU IECATUIHBIMU APOOSMH ¥ PALIMOHAIEHBIMH,
14 | TlogmHOXkecTBO. OnepanniHag MHOKECTBAMH 2 | MPPalMOHAILHBIMH YUCTAMH.
acnosnHasamy palMoHaNIbHbIE U UppallMOHaIbHbIe yncia. [IpuBoauTh
P alMoHa. e anuoHanbHble yncia. [IpuBo
15 | YucnoBeleMHOXeCTBA 2 MIPUMEPHI PAITMOHAIBHBIX YUCET U UPPAITMOHATBHBIX YHCE]I.
16 | CoiicTBaapudMETHYECKOTO KBAAPATHOrO KOPHS 4 | 3anucviéams ¢ noMoubIO GOPMYI CBOMCTBA JEHCTBUI €
- JNEHCTBUTENbHBIMU YUCIIAMHU.
17 | ToxnecTBeHHbIE TPEOOPa30BaHUS BHIPAKEHUH, 5 Dopmyruposams:
COZICPIKAINXKBA/IPATHBIC KOPHH onpedenenus: KBa[paTHOTO KOPHS M3 YU, apu(METHIECKOTO
KBaJIPATHOTO KOPHSI U3 YMCIIA, PABHBIX MHOYKECTB, IIOJIMHOKECTBA,
18 | dynkums y = [x i & rpaduK 3 | mepeceyeHusi MHOXKECTB, 00bEeIMHEHHSI MHOYKECTB;
ceoticmea. GyHKIUU Y = X°, apu(METHUECKOr0 KBAAPaTHOTO KOPHS,
KonTponsHaspabora Ne 4 1

bynkuuu y = \/; .

/Jlokazvieams cBOWCTBA apU(PMETUIECKOTO KBAAPATHOTO KOPHSL.
Cmpoump rpaduku GyHKUMH Y = X>u y = JX.

[IpumMeHsATh NOHATHE apU(PMETUYECKOTO KBaJPATHOTO KOPHS JUIs
BBIUMCIICHUS 3HAUYCHUH BBIPa)KEHUI.

anoummb BBIPAKCHUS. Pemate YpaBHCHUA. CpaBHI/IBaTB 3HAa4YCHUA
BBIpa)KeHHﬁ. BrinonHsTh Hpe06pa30BaHHe BBIpa)KCHI/Iﬁ C IPUMCHCHUECM
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BBIHECCHHSI MHOJKHUTEJIS H3-TI0]T 3HAKa KOPHSI, BHECEHUE MHOXHUTEIIS 10T
3HAK KOPHS. BBITOTHATE 0CBOOOKIEHNE OT UPPAITMOHATLHOCTH B
3HaMEHAaTes e IPOOH, aHATN3 COOTHOIICHUN MEX /Ty YHCIOBBIMU
MHOKECTBAMH U UX JJIEMEHTAMHU
I'nasa 3 KBaapaTHble ypaBHeHUs 26
19 | KBagpartHbie ypaBHEeHHS. PerieHre HETTOTHBIX 3 | Pacno3nasamo v NPUBOJWTH MPUMEPHI KBAJPATHBIX YPABHCHHMA
KBaJ[PaTHBIX YpaBHEHHI pa3IMYHBIX BUJOB (TIOJTHBIX, HETIOJHBIX, TIPUBEACHHBIX), KBaJPATHBIX
N €X4JICHOB.
20 | ®opmyna KOpHEHN KBaJpaTHOTO YPaBHEHMS 4 | .
Onucvleams B 001IIEM BHJIE pEIICHHE HENOJIHBIX KBAaJPAaTHBIX YPaBHCHUH.
21 Teopema Buera 3 Dopmynuposamy.
KoutpomsHaspatota Ne 5 1 | onpedenenus: YPABHCHHS [IEPBOH CTETICHH, KBA/PATHOTO YPABHCHHS;
KBaJ[PaTHOTO TPEXUIICHA, TUCKPUMUHAHTA KBAIPATHOTO YPAaBHEHHSI
22 | KBaaparHeIATpEXUICH 3 |u KBaJpaTHOTO TPEXWICHA, KOPHS KBAJIPATHOIO TPEXUICHA;
23 | Pemenue ypaBHEHUIT, KOTOPBIE CBOAATCS K 5 6HK]§aﬂpaTH0r0 YpaBHCHHUL,
KBaJ[PATHBIM YPABHEHHSAM CB0llcmea KBaJIPaTHOTO TPEXUICHA;
meopemy Buera u oOpatHyto eii Teopemy.
24 | PanuonanbHble ypaBHEHUS KaK MaTCMaTHHCCKHC 6 | 3anuceisams u noxassisats (GopMyny KOpHEH KBaIpaTHOTO yPaBHEHUS.
MOJICJTH pEAIbHBIX CUTyallnu HcenenoBaTh KOJIMYECTBO KOPHEH KBaJPaTHOTO ypaBHEHHUS B
KOHTpOHBHaﬂpa6OTa Ne 6 1 3aBHUCHUMOCTH OT 3HaKa €ro IMCKpuMHHAaHTA.

Jlokazvieams meopemvol: Bueta (mpsiMyro U 00paTHYI0), O Pa3JI0KEHUN
KBaJpaTHOIO TPEXUWIEHA HA MHOYKUTEIH, O CBOMCTBE KBAIPaTHOTO
TpEXWIEHA C OTPULIATEIbHBIM JUCKPUMHUHAHTOM.

Onucvigams Ha IPUMEPAX METOJ 3aMEHBI IIEPEMEHHOM [UIsl pEIIEHUS
YpaBHEHUM.

Haxooums KOpHU KBaIpaTHBIX YPaBHEHUH pa3iIMyYHbIX BUJIOB.
[TpumensTh Teopemy Buera u o6paTHyto eii Teopemy. BIIOIHATD
pa3oKeHue KBaIpaTHOTO TPEXWIEHAa Ha MHOKUTENN. HaxoauTh KopHU
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ypaBHeHI/Iﬁ, KOTOPBIC CBOAATCA K KBAJIPATHLIM. CocTaBisTh KBaApaTHLBIC
YPaBHCHHA U YPAaBHCHHA, CBOAAIIUCCA K KBAAPATHBIM, SIBJIAIOINIUCCIA
MAaTeMaTUUYCCKUMHU MOACTIAMU PCAJIbHBIX CI/ITyaHI/IfI
IToBTOpeHue U cucTeMaTH3ALUS Y4e0HOI0 MaTepuasa
YnpakHeHus 1)1 TOBTOPEHHSI Kypcea 8 Kiracca 9
KonTpomnsnas padora Ne 7 1

Hroro: 102
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I'nasa 1. HepaBencrBa 20
1 UucnoBpleHEpaBEHCTBA 3 Pacnosznasams v TpUBOIUTH PUMEPHI YUCIIOBBIX HEPABEHCTB,
5 OCHOBHBIC CBONCTBA THCIOBHIXHEPABCHCTS 5 HEPABEHCTB C NIEPEMEHHBIMH, JTUHEHHBIX HEPABEHCTB C OJHOU
TepEMEHHOM, TBOMHBIX HEPABEHCTB.
3 CrnoxeHre ¥ YMHO)KEHUE YHCIIOBBIX 3 Dopmynupoeams.:
HepaBeHCTB. OLleHUBAHKUE 3HAYCHHS onpeodesienus; CPAaBHEHUS JIBYX YUCEN, PEIICHUS HEPABEHCTBA C
BBIPAXKCHMSA OJTHOM IEPEMEHHOM, paBHOCWJIBHBIX HEPABEHCTB, PEIICHUS] CUCTEMBI
4 HepaBeHCTBAC 0THOMTEPEMEHHO HEPaBEHCTB C OJTHOW IMEPEMEHHOM, 00IaCTH ONpeeTICHUS
BBIPAXKECHUS;
Pemienne HepaBeHCTB ¢ OJHOM IIEPEMCHHOIL. 5 c60Uicmea YMCIOBBIX HEPABEHCTB, CIIOKEHUS U YMHOXKEHUS
HucnoBbIC IPOMEIKYTKH YHCIIOBBIX HEPABEHCTB
6 CHCTeMBI JIMHEIHBIX HEPABEHCTB C OHOI 5 /Jloxazwieams: CBOWCTBA YUCIOBBIX HEPABEHCTB, TEOPEMBI O
TIepeMEHHOI CJI0’KEHUU U YMHOKEHHUH YHCIIOBBIX HEPABEHCTB.
Pewiams nuHeiiHble HEpaBEHCTBA. 3alMChIBATh PELLICHUS
Kontponbhas pabora Ne 1 1 HEPABEHCTB M MX CHCTEM B BUJIE YHCJIOBBIX IIPOMEKYTKOB,
00BeAMHEHUS, IEPECEYCHHSI UNCIIOBBIX TPOMEXKYTKOB. Pemmate
CHUCTEMY HEPaBEHCTB € OJJHOM nepeMeHHOM. OLleHUBaTh 3HaYEHUE
BbIpakeHus1. M300pakaTh Ha KOOPAWHATHOW MPSIMOM 3aJaHHbIE
HEpaBEHCTBAMH YHUCIIOBBIE MPOMEKYTKHU
I'naga 2. KBanpatnunasi QyHKOus 38
7 [ToBTOpEHME U pacIMpeHne CBEACHUN O 3 Onucwviéams oHATHE QYHKIIUU KaK MPaBUJIa, YCTAHABIMBAIOIIETO
byHKIIH CBSI3b MEXK/y AJIEMEHTaMU JBYX MHOKECTB.
8 CpoiicTBa (hyHKIIHH 3 Popuynuposams:
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9 Kaxk noctpouts rpaduk ¢pyukiwm y = Kf(X), 3 onpedenenus. Hylsl QyHKIUHU; TIPOMEKYTKOB 3HAKOTIOCTOSTHCTBA
€CJIM U3BECTEH IpaduK QPyHKIUU ¢yHKIMK; QYHKIMH, Bo3pacTarolel (yObIBaroleil) Ha MHOYKECTBE;
y =f(x) KBaJ[paTHYHON (HYHKIINHU; KBAJAPATHOTO HEPABEHCTBA;
N cB0lCcMBa KBaJIPaTUIHON KIUH;
10 | Kak noctpouts rpaduku GyHkimii y = f(X) + 4 at bynxumm; .
b npasuia TOCTPOCHUs rpaduKkoB QYHKIUH C TOMOIIBIO
npeobpasoBanuii Buzaa f(x) — f(x)+a;
uy = f(x + a), eciu u3BecTeH rpaduk peoobp i Aa f(x) X)+a;
(byHKHI/II/I y = f(X) f(X) _>f(x + Cl), f(X) - kf(X)
Cmpoums Tpaduku QyHKIHIA ¢ TOMOIIBIO MpeodpazoBanuii Buaa f(X)
11 | KBagpaTtuunas pyHkius, e€ rpaQux u 6 — f(x)+ a;
CBOMCTBA f(xX) — f(x + a); f(xX) — kf(x).
Koutposbaaspabora Ne 2 1 Cmpoumo rpaduk kBagpatuaHon Gyrkuun. [To rpaduxy
KBaJIpaTUYHOMN ()YHKITMU OMUCHIBATH €€ CBOMCTBRA.
12 | Peurenue KBaApaTHBIX HEPABCHCTB 6 Onucvleams CXeMAaTHYHOE PACTIOJIOKEHHE ITapad0IIbl OTHOCUTEIHHO
13 | CucreMbl ypaBHeHH i ¢ AByMS 6 ocu abcIyce B 3aBUCUMOCTH OT 3HaKa cTapiiero ko3dduiuenra u
TepeMeHHbIMH JMCKPUMHUHAHTA COOTBETCTBYIOIIECTO KBaJPAaTHOTO TPEXUICHA.
Pewams kBapaTHBIC HEPABEHCTBA, HCIIOJIB3YS CXEMY
14 | Pemenue 3aj1a4 C IOMOILBIO CHCTEM 5 | pacnonoskenns napaGoibl OTHOCHTEIBHO OCH ABCLIACE.
YpaBHCHHUHI BTOPOM CTCIICHU Onucwisams TpapUUECKUil METO/I PELIEHHS CUCTEMBI JBYX
KourpossnaspaGora Ne 3 1 YpaBHEHHH C IByMs [IEPEMEHHBIMHU, METO]] ITOICTAHOBKH U METO]T
CJIOYKCHUS JIUISl PEIICHHSI CUCTEMBI JIBYX YPABHEHHIA C JIBYMSI
NIEPEMEHHBIMH, OJTHO U3 KOTOPBIX HE SBJISICTCS JIMHCHHBIM.
Pewams TekcTOBBIC 33124, B KOTOPBIX CHCTEMA JIBYX YPaBHEHHH C
JIBYMsI IEPEMEHHBIMU SIBIISICTCSI MATEMAaTHYECKOI MOJIENTBIO
peaNbHOTO Ipolecca, U MHTEPIPETHPOBATh PE3YAbTAT PEIICHHS
CHCTEMBI
I'naga 3. IneMeHTbI NPUKJIATHOH MaTEeMATHKH 20
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15 | Maremaruueckoe MOJEITMPOBAHUE 3 Ilpusooumu npumepuol:
N MaTeMaTHYECKUX MOJIENIEH peaTbHBIX CUTYAINi; MPUKIIAIHBIX 33/1a4;
16 | IlpoueHTHBIEPACUETHI 3 ; 8 p YA, TP A a9,
NpUOIMKEHHBIX BEJTMYNH; HCIIOJIb30BaHUSI KOMOWHATOPHBIX TPaBUIT
17 | IlpubnKEHHBIE BEIYHUCIICHUS 2 CYMMBI U IIPOU3BEJCHMUS; CITy4ailHbIX COOBITUHN, BKITIOUAS
18 | OcHOBHBIC MPaBHITA KOMOHHATOPHKH 3 JIOCTOBEPHBIE M HEBO3MOYKHBIE COOBITHS; OTTBITOB C
PaBHOBEPOSTHBIMHU HCXOJaMU; TIPEACTABICHUS CTATUCTUYECKIX
19 | YacroTa n BepOSTHOCTH CIlyqaifHOTO 2 JAHHBIX B BUJE TaONUL, AUarpamM, rpaduKoB; UCIOIb30BAHUS
COOBITHS BEPOSITHOCTHBIX CBOMCTB OKPY>KAIOIIHUX SIBJICHUM.
20 | Kimaccudeckoe omnpenesieHHeBepOSTHOCTH 3 Dopmynuposants:
onpeodeneHus: AbCOTIOTHON MOTPEIIHOCTH, OTHOCUTEIBHOM
21 | HavanbHble CBE/ICHNS O CTATUCTHKE 3 TIOTPEITHOCTH, JOCTOBEPHOTO COOBITHS, HEBO3MOKHOTO COOBITHS;
KourponbHas pabota Ne 4 1 KJIACCHUUYECKOE OTpeIeNICHUE BEPOSTHOCTH;

npaeuia: KOMOMHATOPHOE MPaBUJIO0 CYyMMBbI, KOMOMHATOpPHOE
MPABUJIO MPOU3BECHHUSL.

Onucwviéams 3Tallbl pelIeHUs IPUKIAIHON 3a1a4u.

[TosicHsATh ¥ 3anKchIBaTh GOPMYIY CIOKHBIX MPOLeHTOB. [IpoBoAUTH
MPOLEHTHBIEC PACUYETHI C UCTIOIH30BAHUEM CIIOKHBIX MPOIICHTOB.
Haxooums TOYHOCTH TPUOIMKEHUS 110 TaOIHIE TPUOTMKEHHBIX
3HaueHUH BeUYUHBL. Vcnoap30BaTh pa3nudHbie GOPMBI 3aMKUCH
npuOIMKEHHOTO 3HAUCHUS BeTM4UHbL. OLleHnBaTh NPUOIKEHHOE
3HAUEHUE BEITMYUHBL

1Ipo6ooums OTBITHI CO CIy4aHBIMH UcXoAaMu. [T0SICHATE U
3aMUChIBATh (POPMYITY HAXOXKAECHUS YACTOTHI CIy4aifHOTO COOBITHSI.
OnuchIBaTh CTATUCTUYECKYIO OIIEHKY BEPOSITHOCTHU CITy4aiiHOTO
coObITus. HaxoauTh BEpOSITHOCTD CIIy4aifHOrO COOBITHS B OTIBITAX C
PaBHOBEPOSTHBIMU MCXOAMHU.

Onucvlgams 3Tanbl CTATUCTUYECKOTO UccienoBanus. OpopmisiTh
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uHpopmMmaruio B Bue Tabauil u auarpamm. M3siekats uHdopmaiuio
u3 Tabaui 1 auarpamM. HaxoauTe U TpUBOIUTH IPUMEPHI
WCIIOJIb30BaHUS CTATUCTUUECKUX XapAKTEPUCTUK COBOKYITHOCTH
JTAHHBIX: CpeHEe 3HaUeHUE, MOJIa, pa3Max, MeJraHa BEIOOPKH
I'nasa 4. YucjioBbie MOCJIe10BATEIbHOCTH 17
22 | YucnoBbie OCIE0BATEIHHOCTH IIpusooums npumepwbl.: MOCIEAOBATEIBHOCTEMN; YHCIOBBIX
MOCJIEI0BATEIBHOCTEN, B YaCTHOCTH apU(PMETUIECKON U
23 | ApudmeTrnueckasi mporpeccus 4 A . ’ 9 pu¢
F€OMETPUYECKON IPOTPECCHIT; UCTIOIb30BaAHUS
24 | CyMMa N nepBbIX WICHOB apu(pMETHUECKON MOCJIC/IOBATEILHOCTEH B pealbHOM KM3HH; 3a/1a4, B KOTOPBIX
mporpeccuun paccMaTpUBaIOTCS CyMMBI ¢ OECKOHEYHBIM YHCIIOM CJIaraeMbIX.
25 | FeoMeTpuueckas mporpeccus 3 Onucwviéams. TIOHATHUE TIOCIEO0BATEILHOCTH, YIeHA
MOCJIEZIOBATEIBLHOCTH, CIIOCOOBI 3a/1aHUS IOCIEA0BATEIILHOCTH.
26 | Cymma N nepBbIX 4ICHOB FCOMETPHYECKON 2 Buviuucisame qneHsl mocaea0BaTeIbHOCTH, 3aJaHHON (OPMYIION N-TO
nporpeccunn YJICHA UJIN PEKYPPEHTHO.
27 | Cymma OECKOHEYHOM TeOMETPUYECKOI 2 Dopmynuposans.
IporpeccH, y KoTopoii | q | < 1 onpeodeneHus. apuHMeTUIeCKOi MPOrpecCcuu, reOMETPUIECKON
IPOTrPECcCui;
KonTtponsnaspabora Ne 5 1

c6oticmaa 4IIeHOB T€OMETPUYECKON U apu(PMEeTUUECKOM MPOrpeccuid.
3adasams apuPMETUYECKYIO U TEOMETPUUECKYIO TPOrPECCUU
PEKYPPEHTHO.

3anucvisamo 1 nosicuams GOPMYIbl 0OLIETO WieHa apu(pMeTHIEeCKOM
U TEOMETPUYECKON ITPOTPECCUN.

3anucvisamsv 1 0oxkazvieams: GOPMYIBI CyMMBI N MEPBBIX YIECHOB
apu(pMeTHUECKO U reoOMeTpUYeCcKOl mporpeccHii; GopmMyisl,
BBIPA)KAIOLIIE CBOMCTBA YJICHOB apU(METUIECKON U
reOMETPUYECKON NPOTrPECCUi.
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Boiuucnams cyMMy 0€CKOHEYHOM T€OMETPHUYECKOM POrPECCHH, Y
koTopoii | q | < 1. IIpencraBnsaTh GeCKOHEUHBIE TEPUOIUUECKIE
IpoOu B BUIE OOBIKHOBEHHBIX
IToBTOpeHue u cucTeMATH3ALHUS Y1eOHOT O 7
MaTepuaja
VYrpaxHeHus 11 MOBTOPEHUs Kypca 9 kiacca 9
KonTtponsnas padota Ne 6 1

Hroro:

102 gaca




IIpumepHoe TeMaTH4yecKoe IIaHNpoBaHue. I'eomerpus. 7 Kiace

2 4Jaca B HeJlelIlo, Bcero 68 4acos.

Homep
naparpada

Coaep:xkanue yueOHOT 0
MaTepHaJja

KoaunuecTBoO
9aC0B

XapakTepucTHKa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH YUCHHKA
(Ha ypoBHe y4eOHBIX JAelicTBHIi)

Jara.

Ilnan.

daxr.

I'naga 1. llpocreiinmme reoMeTpu4ecKue

(uryps! 1 ux cpoiicrea 15
1 Touku u npsiMbIe 2 | Ilpusooums puMepsl TEOMETPHUECKUX HUTYP.
5 OTpesoK i ero ymHa 3 Onucwvieams TOUKY, IPSIMYIO, OTPE30K, JIy4, yroJl.
Dopmynuposamy.:
3 | JIya. Yron. Usmepenue yrios 3 | onpedenenus: paBHBIX OTPE3KOB, CEPEIMHEI OTPE3KA, PACCTOSHUS MEXKIY IBYMS
4 CMEKHBIE 1 BEPTHKATHHBIE YITbI 3 | TOYKaMH, OTIOJIHATEIBHbIX JIy4eii, Pa3BEPHYTOrO YIila, PABHBIX YIJIOB,
OMCCEKTPUCHI yIiia, CMEKHBIX U BEPTUKAIBHBIX YITIOB, IEPECEKAIOLTNUXCS
S HeprenuKysipHbIC IPSIMbIC 1 NPSMBIX, IEPIECHANKYIAPHBIX TPSAMBIX, IEPIICHIUKYJISIPA, HAKIIOHHOM,
6 AKCHOMBL 1 | paccTOsSHMA OT TOYKH JIO0 IPSMOM;
ceoticmea: pactookKeHUs TOUEK Ha MPSIMOM, U3MEPEHUs OTPE3KOB U YIJIOB,
TlosTopenue n cucremaTHsalis 1| cMeXHBIX 1 BEPTHKATBHBIX YTIIOB, TIEPIEHIUKYIAPHBIX IPSMBIX; OCHOBHOE
yueOHOro Matepuaa CBOMCTBO TPAMOIA.
Kontponbras padoTa Ne 1 1 | Knaccugpuyuposamo yrisi.
Jloka3zvleamsb: TEOPEMBI O MEPECEKAIOIIUXCS MPSMBIX, O CBOMCTBAX CMEXHBIX U
BEPTUKAIBHBIX YIJIOB, O €IMHCTBEHHOCTHU MPAMOH, EPIEHANKYISIPHOI TaHHOM
(cryuait, Kor1a TOYKa JIKUT HAa JTAaHHOU TIPSIMONA).
Haxooums nnuny oTpeska, rpalyCHYIO MEpY yIiia, UCIOJb3Ys CBOMCTBA UX
W3MEPEHUM.
U300pascamsb ¢ TOMOIIBIO YePTEKHBIX THCTPYMEHTOB T€OMETPUUYECKUE
(burypsl: OTpe30K, JIyd, yroJi, CMEXKHbIE U BEpPTHUKAIbHbBIE YTIIbI,
NEePIeHIUKYISPHBIC IPSIMbIE, OTPE3KH U JTYUH.
Tloschams, 9TO TaKOe aKCUOMa, OTIpe/ieNICHUE.
Pewamy 3an1aun Ha BEIYHUCIICHUE U JOKA3aTENbCTBO, MPOBOIS HEOOXOAUMBIE
JOKa3aTeNbHbBIE PACCYXKACHUS
I'naga 2TpeyroabHuxku 18
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7 PaBHbIe TpeyronsHuku. BeicoTa, 2 | Onucvleams CMBICI TIOHATHS «paBHBIC (GUTYpBD». [IpHBOIUTE TPUMEPHI paBHBIX
MequaHa, OMCCeKTpHuca dburyp.
TPEYrOJIbHUKA H300pascams ¥ HAXOAUTH HA PUCYHKAaX PaBHOCTOPOHHUE, PABHOOCIPEHHEBIE,
3 T —— 5 | MPAMOYTOJIbHBIE, OCTPOYTOJIbHBIE, TYNOYIOJbHBIC TPEYTOJTbHHKH U HX
paBE€HCTBA TPEYrOJbHUKOB ICMCHTBI.
Knaccugpuyuposams TpeyroJbHUKH IO CTOPOHAM H YTIIaM.
9 PaBHO6ereHHBII>'I TPEYroJbHUK U 4 (DOpMleMpOGClI’l’lb.‘
€ro CBOMCTBA onpeodeienus; OCTPOYroJIbHOTO, TYIIOYTOJBHOTO, IPSIMOYTOJIBHOTO,
10 | Tpussaku paBHOGEPEHHOTO o | paBHOOEIPEHHOIO, PABHOCTOPOHHETO, PA3HOCTOPOHHETO TPEYTOJIBHUKOB;
TPeyroTbHIKA OHMCCEKTPUCHI, BHICOTHI, MEJJMAHbI TPEYrOJIbHUKA; PABHBIX TPEYTOJIbHUKOB;
CEpEeIMHHOTO MEePIEHANKYIIApa OTPE3Ka; IEPUMETpa TPEYroIbHHUKA;
11 | Tpernii npusHaKk paBeHCTBA 2 | ceoiicmea: paBHOGEAPEHHOTO TPEYTONBHIKA, CEPEINHHOTO MEPIICHANKYIIpa
TPEYroJIbHUKOB OTpe3Ka, OCHOBHOTO CBOMCTBA PABEHCTBA TPEYTOJbHHUKOB;
12 | Teopemst 1 | npusnaxu: paBEeHCTBA TPEYTrOJILHUKOB, PABHOOECIPEHHOIO TPEYTrOJILHUKA.
Jloka3vleamsb TEOPEMBI: O €IMHCTBEHHOCTH MPSIMOM, IEPIEHAUKYISIPHON JaHHOU
TlosTopenue u cucremaTHsalys 1| (cryuaii, korya TouKa NEKUT BHE NAHHOM TPAMOIL); TPH MPU3HAKA PABEHCTBA
yueOHOro Matepuaa TPEYrOJNILHUKOB; IPU3HAKU PaBHOOEIPEHHOTO TPEYTOJIBHUKA; TEOPEMBI O
KonTposnbHas pabora Ne 2 1 | CBOMCTBaxX CEpeIMHHOTrO MEePHEHANKYIIAPA, PABHOOECIPEHHOTO U
PaBHOCTOPOHHETO TPEYTrOJIbHUKOB.
Pa3zvsachams, 4TO Takoe TeOpeMa, ONUCHIBATh CTPYKTYPY TeopeMbl. OObSICHSTD,
KaKyl0 TEOpEeMY Ha3bIBaIOT 0OpATHOM JaHHOH, B UM 3aKII0YAeTCS METO]I
JI0Ka3aTeNbCTBA OT MPOTUBHOTO. [[pUBOUTH MPUMEPHI HCTIOIB30BAHUSI STOTO
MeTo/1a.
Pemats 3aaun Ha BEIYHCIEHUE U IOKA3aTEIHCTBO
I'nasa 3. llapannensHbie npsimbie. Cymma 16
YIJIOB TPEYroJibHUKA
13 | [lapannensHbIe PSMBIE 1 | Pacno3nasams Ha 4epTekax mapaieibHble IpSIMBbIe.
14 | TpH3HAKH MAPAIUICTHHOCTH IPAMELX 5 N300paxkaTh C MOMOIIBIO TMHEHKHU U YTOJIbHHUKA MMapalljieIbHbIE TPSMBIE.
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15 | CpoiicTBa napajuieabHbIX MPSMBIX 3 | Onucvisamy yritel, 00pa3oBaHHBIE TIPU TIEPECEUCHNUN JABYX NPSIMBIX CEKYIIEH.
16 | Cymma yrioB TpeyrojbHUKa 4 Popamynuposanms:
onpeodeneHus.; apaIeIbHbIX MPSAMBIX, PACCTOSIHUS MEX/1y MapajljeIbHbIMU
17 | IIpsiMOYronbHbIN TPEYrOIBHHUK 2 | npsAMBIMU, BHENIHETO yIila TPEYroJbHUKA, TUIIOTEHY3bl M KaTeTa;
18 | CBoiicTBa MPAMOYOMBHOTO o | c60licmea: TIAPAIIICIIBHBIX NPAMbIX; YIIIOB, 00pa30BaHHBIX NPU NEPECCUEHUH
TpeyrobHIKA MapasienbHEIX IPAMBIX CEKYIIEH; CYMMBI y/IOB TPEYTOIbHUKA; BHEIIHETO Yriia
TPEYroJbHUKA; COOTHOLIEHUN MEX Iy CTOPOHAMHU U YTJIaMU TPEyroJIbHHKA;
KonTtponbras padora Ne 3 1 MPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA; OCHOBHOE CBOMCTBO NapaJIJIEIbHBIX IPSIMBIX;
NpU3HAKY. TIAPAJIIEIbHOCTH MPSAMBIX, PABEHCTBA MPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB.
Lokazvieams: TEOPEMBI O CBOMCTBAX MapalICNIbHBIX MPSIMBIX, O CyMME YIJIOB
TPEYroJIbHUKA, O BHELIIHEM YIJIe TPEYroJbHUKA, HEPAaBEHCTBO TPEYTOJIbHUKA,
TEOPEMBI O CPAaBHEHUH CTOPOH U YIJIOB TPEYTOJIbHUKA, TEOPEMBI O CBOMCTBAX
IPSMOYTOJIBHOTO TPEYTOJIbHUKA, IPU3HAKHU MApaJUIEIbHbBIX IPSIMBIX, PABEHCTBA
IPSAMOYTOJIbHBIX TPEYTOJIbHUKOB.
Pewamp 3a1aun Ha BBIYUCIIEHUE U JOKA3aTEIIbCTBO
I'naga 4. OKPpYXKHOCTb U KPYT. 16
I'eomeTpuyeckne nocrpoeHus
19 | 'eomeTpuueckoe MECTO TOYEK. 2 | Iloacnamp, 4TO Takoe 3a/1auya Ha MOCTPOEHHUE; FEOMETPUUECKOE MECTO TOUEK
OKpy»XHOCTb U KpYI' (I'MT). ITpuBoauth mpumepsl [ MT.
20 | HexoTopsic cBOHCTBA OKDYKHOCTH. 3 H306pa9f6‘(lm.b Ha PUCYHKaX OKPYKHOCTb M €€ 3JIEMEHTbI; KacaTeJIbHYIO K
KacarelbHas K OKpyKHOCTH OKPY>KHOCTH; OKPYKHOCTb, BIIMCAHHYIO B TPEYTOJIbHUK, U OKPY’KHOCTb,
OTIMCAaHHYIO OKOJIO Hero. OnMChIBaTh B3aMMHOE PACIOJIOKEHUE OKPYKHOCTH U
21 OnucanHas ¥ BIIUCaHHAA 3 IPAMOIA.
OKPYXHOCTHU TPCYTOJIbHHUKA @OpMyJZMPOGCImb.'
22 | 3anaun na nocrpoenne 3 | onpedenenus: OKPYXKHOCTH, KPYTa, HX S]IEMEHTOB; KacaTeJbHOU K OKPYKHOCTH;
OKPY>KHOCTH, OITMCAHHON OKOJIO TPEYrOJIbHUKA, U OKPYKHOCTH, BIIMCAHHOM B
23 | MeTox reoMeTpUYECKUX MECT TOUEK 3

B 3a/la4ax Ha MMOCTPOCHUC

TPEYTOJIbHUK;
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[ToBTOpEHME U cUCTEMAaTU3ALNS 1 | ceoiicmea: cepenunnoro nepneHaukymsipa kak ['MT; OuccexTpuchl yria Kak
yueOHOro Marepuaia I'MT; xacaTenbHON K OKPYKHOCTH; JUaMeTpa U XOP/Ibl; TOUKH IePECeUEHUS
Kontpossaas pabora Ne 4 1 | CePeIMHHBIX NEPIEH/IMKYIAPOB CTOPOH TPEYTOJILHHUKA; TOUKH MEPECEUeHHs
OMCCEKTPUC YIIIOB TPEYTOJIbHUKA;
NPU3HAKY KacaTeIbHOM.
/Jloka3zvléamsb: TEOPEMBI O CEPEINHHOM MEPIEHAUKYIISIpE U OUCCEKTpHCe yria
kak I'MT;
0 CBOMCTBax KacaTejabHOM; 00 OKPY)KHOCTHU, BIUCAHHON B TPEYTOJIbHHUK,
OTIMCAaHHOM OKOJIO TPEYroJIbHUKA; MPU3HAKK KacaTeIbHOM.
Pewams 0CHOBHBIC 3a1a4M HA TIOCTPOCHUE: TIOCTPOCHUE YIJIa, PABHOTO
JAHHOMY; IIOCTPOEHUE CEPEANHHOTO NIEPIIEHINKYJIIApa JaHHOTO OTPE3Ka;
MOCTPOEHUE MPSIMOU, MPOXOAANIEH YEPE3 TaHHYIO TOUKY U EPIEHIUKYISIPHOM
JAHHOM NMPSIMOI; MOCTPOEHUE OUCCEKTPHUCHI IAHHOT'O YIiIa; OCTPOECHUE
TPEYTOJIbHUKA IO JBYM CTOPOHAM M YIJIy MEXIY HUMH; I10 CTOPOHE U IBYM
IIPWIEKAIIUM K HEH yrilaM.
Pemate 3agaun Ha noctpoenune merogom ['MT.
Cmpoumb TPEYroJIbHUK 110 TPEM CTOPOHAM.
Pewamys 3a5aun Ha BEIYUCIICHHE, JOKA3ATEIBCTBO U IOCTPOCHUE
O0o00HnIeHNe U CHCTEMATH3 AU 4
3HAHUM y4aIMXxcs
YnpakHeHus A1 NOBTOPEHMsI Kypea 7 3
KJjlacca
KonTtponpHas padora Ne 5 1
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I'naga 1. YeTbIpéxyroibHUKH 22
1 YeThIpEXYrobHUK U €T0 dJIEMEHTHI Iosicnamy, 9T0 Takoe YeTHIPEXYrobHUK. OMUCHIBATH 3JIE€MEHTHI
N YeTBIPEXYTOJIbHUKA.
2 [Mapamnemorpamm. CBoiicTBa 2 pexyr ,
Pacnosnasamu BRIYKITBIE W HEBBITYKITBIC YETHIPEXYTOTLHUKH.
napaiesiorpaMma b
H3006pascame v HAXOAUTH HA PUCYHKAX YETHIPEXYTOJIBHUKH Pa3HBIX BUIOB U HX
3 [Tpu3Haku mapayienorpaMma 2 3JIEMCHTEL
4 [IpssMoyToTHHUK 2 | Popmyruposamb:
onpedenenus. TIapajuieJorpaMMa, BEICOTHI TapajuIeiorpaMmma; MpsiMOyroJIbHHKA,
5 Pom0 2| pomba, KBazpaTa; cpe/Heil TMHUN TPEYrONbHHKA; TPAIICIIHH, BHICOTHI TPAIICIIHH,
6 Ksajpar 1 | cpenHei IMHUM Tpanelyn; LEHTPAIBHOIO YIila OKPYKHOCTH, BIIUCAHHOTO yIia
OKPY)KHOCTH; BICAHHOTO U OMHCAHHOTO YETHIPEXYTOILHUKA;
Kontposbas pabdora Ne 1 1| ceoticmea: mapanmenorpavma, mpAMOYTOTBHIKA, POMOA, KBAPATA, CPETHHX
7 CpenHsist IMHHS TPEyroIbHUKA 1 | TMHMIA TPEYroJbHHUKA U TPANCIIMH, BIUCAHHOTO YIJIa, BIIMCAHHOTO M OTIMCAaHHOTO
YeThIPEXYTOJILHUKA,;
8 Tpaneuus 4 .
npu3HaKu: mapauieJorpaMmma, IpsMoyroJibHUKa, poM0a, BIIMCAaHHOTO U
9 LleHTpasibHbIC U BIMCAHHBIC YTIIBI 2 | OIMCAHHOTO YEThIPEXYTOJIbHUKA.
0Ka3b186amb: TEOPEMbI O CYMME YIJIOB YETHIPEXYTOJIBHHUKA, O TPAAyCHON Mepe
10 | BnucaHHble U OIUCAHHBIE 2 A p O CyMME yT pexyT » O TPy p
. BITMCAHHOTO YIJIa, O CBOMCTBAX U MPU3HAKAX MapajuiesiorpaMMma,
YETHIPEXYTOJILHUKU .
pSIMOYTOJIbHUKA, poMOa, BIIMCAHHOTO M OTIMCAHHOTO YEThIPEXYTOJIbHHUKA.
KonTtposnsHast padota Ne 2 1 | Ilpumensmo n3ydeHHsle ONpeCICHUS, CBOMCTBA U MPU3HAKK K PELIEHHIO 3a/1a4
p )
I'naea 2. llono6ue TpeyroJibHUKOB 16
11 | Teopema ®aneca. Teopema o 6 | Qopmyruposamo:
MPONOPIMOHAIBHBIX OTPE3Kax onpeodeneHue IOJOOHBIX TPEYrOJIbHUKOB;
ceolicmea: MeInaH TPEeyroJibHUKa, OMCCEKTPHUCHI TPEYTOJIbHUKA
12 | IlogoGHbIe TPEYTrONIbHUKU 1 ! peyr > PHCHI TpeyT ’
HepeceKarouxcs Xop/l, KacaTelIbHOM U CeKyIeH;
13 | IlepBslii mpU3HAK MOI00US TPEYTOJIBHUKOB 5
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14 | Bropoii u TpeTuil npu3HaKku 1noaoous 3 | npuznaxu mogoOUs TPEYroJIbHUKOB.
TPEYrOJIbHUKOB Hoxazvieamo:
meopembl: darneca, 0 MPOMOPIUOHATBHBIX OTPE3KaX, O CBOMCTBAX MeAHaH
Kontponbhas padota Ne 3 1 P » 0 TpoTIopH p ’ a1
TPEYroJbHUKA, OMCCEKTPUCHI TPEYTOJIbHUKA,
ceolcmea. EPECEKaroNXca XOPA, KacaTeJIbHOM U CEKYIIEH;
npu3HaKy MoI00us TPEYrOJIbLHUKOB.
Ipumensimov U3ydeHHBIC OMPEIEICHNS, CBOMCTBA M TPU3HAKH K PEIICHUIO 3a1a9
I'naea 3 PenieHue npsiMoOyroJibHbIX 14
TPEyroJbHUKOB
15 | MeTpuuecknue COOTHOIIEHUS 1 Dopmynuposamy.:
B MPSIMOYTOJIBHOM TPEYTOJIbHUKE onpeodeneHus; CUHyca, KOCUHYyca, TaHT€HCa, KOTaHI€HCa OCTPOTO yria
PSIMOYT'OJIBHOTO TPEYTrOJIbHUKA;
16 | Teopema ITudaropa 5 PAMOYT peyr ’
€B801iCMeEa. BBIPAKAIOIINE METPUUECKUE COOTHOLIEHHUS B IPSMOYTOJIbHOM
KonTponbnas padora Ne 4 1 | rpeyronbHuKe ¥ COOTHOIIEHUS MEXILY CTOPOHAMH U 3HAYEHUSIMH
17 | TpuroHoMeTpHueckie GYHKIUH OCTPOTO 3 ;‘pI/IFOHOMeTpI/I‘leCKI/IX (GyHKIUH B IPSIMOYTOJIbHOM TPEYrOJIbHUKE.
Y12 IPSMOYTOJBHOTO TPEYTOTbHHKA anucvléams TPUTOHOMETPUYECKHE (DOPMYIIbI, BBIPAKAIOIINE CBSA3h MEKIY
TPUTOHOMETPUUECKUMHU (PYHKIUSIMHU OJTHOTO U TOTO K€ OCTPOro yria.
18 | Pemenue npsAMOYTOJIbHBIX TPEYTOJIbHUKOB 3 | Pewams MIPSIMOYTOJIBHBIC TPEYTONbHUKHL
KonTposbHas padora Ne 5 1 | Hoxasvieams:
meopemy 0 METPUUECKHX COOTHOUIEHUSX B IPSIMOYTOJIbBHOM TPEYTOJIbHUKE,
teopemy [ludaropa;
@ opmynbl, CBA3BIBAIOIINE CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC OJTHOTO U TOTO
7K€ OCTPOTO yrIia.
Bv1600ums 0CHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO U 3HAUCHHUS CUHYCA,
KOCHHYCa, TAHT'€HCA U KOTaHreHca Juist yrios 30°, 45°, 60°.
Ilpumensamov U3y4eHHbIE ONPEAETECHUS, TEOPEMbI H POPMYIIBI K PEIICHUIO 3a/1a4
I'nasa 4 MHOTOyroJibHUKH. 10

ILromann MHOT0YIroJbHHKa
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19 | MHOTOYroJbHUKH 1 | Hoacuame, 4T0 TaKOE ILIOIIA/lb MHOTOYTOJIbHUKA.
20 | Tomstme miomesm MEOroyromEmNKa OnuceiBaTh MHOTOYT'OJIBHUK, €70 3JIEMEHTBI; BBIMYKJIbIE U HEBBIMYKJIbIE
) MHOTOYTOJIbHUKHU.
[Inomane npssMoOyronbHUKa T
N300paxkaTh 1 HAXOUTh HA PUCYHKAX MHOTOYTOJIbHHUK U €T0 3JI€MEHTHI;
21 [nomrans mapamiesorpaMmma 2 MHOT'OYTOJIbHUK, BIIMCAHHBIA B OKPY>KHOCTb, © MHOT'OYT OJIbHUK, OITMCAHHBIN
22 | Ilnomans TpeyroisHUKA 2 | OKOJIO OKPYXXHOCTH.
Dopmynuposamo:
23 [Tnomane Tpamennu 3 onpeoeienus; BIMCAHHOTO W ONTMCAHHOTO MHOTOYTOJIbHUKA, TIIOIA TN
KourponbHas paGota Ne 6 1 | MHOTOYTOJIbHHKA, PABHOBEIINKAX MHOTOYTOJIbHHUKOB;
OCHOGHbIe C60UCMEa TIIOIAAA MHOTOYT OJIbHUKA.
/lokazvleamsb: TEOPEMBI O CyMME YTJIOB BBITYKJIOTO N-YrOJIbHUKA, IUIOINALN
IPSIMOYT'OJIBHHKA, IIJIOMAANA TPEYTOIbHUKA, IUIOIAAN TPAICLHH.
IIpumensimy U3ydeHHbIE ONIPENICIICHUS, TEOPEMBI U (POPMYJIBI K PELICHUIO 3aa4
IToBTOpEeHue U cucTeMaTH3AHA Y4eOHOT O 7
MarepHuaa
YnpakHeHus 1J11 NOBTOPEHMs Kypea § Kiacca 6
Kontponbras padota Ne 7 1
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I'naesa 1. Pemienue TpeyrojibHMKOB 16
1 CuHyc, KOCHHYC, TAHT€HC U KOTAaHTEHC 2 Dopmynuposamy.:
yrma ot 0 go 180 onpeodenienus; CUHyca, KOCUHYCa, TaHTeHCa, KoTaHreHca yriaa ot 0 110
180";
2 Teopema KOCHHYCOB 3 . .
€60licmE0 CBS3M JUITMH TMaroHajel U CTOPOH HapaienorpaMma.

3 Teopema cunycos 3 Dopmynuposamsv N pa3bIACHATH OCHOBHOE TPUTOHOMETPUUYECKOE

4 Pellieniie TPEyroTbHIKOB 3 TOXI€CTBO. BBIUUCIATH 3HaUEHNE TPUTOHOMETPUUECKON (PYHKIIUM

yTiia 1o 3HaYEHHUI0 OJTHOM U3 €T0 33JaHHbIX (DYHKITHIA.

S DopmyIb! IS HAXOKICHHUS MIOMIA 1 4 Dopmynuposams ¥ 1OKA3BIBATh TEOPEMbI: CHHYCOB, KOCHHYCOB,
TPEYroJIibHUKa CJICZICTBHS U3 TEOPEMbI KOCUHYCOB U CUHYCOB, O IJIOIIAAN
KontpossHas paGora Ne 1 1 OIIMCAaHHOTO MHOTOYI'OJIbHUKA.

3anucvlieamo 1 AOKa3bIBaTh (HOPMYIIBI 17151 HAXOXKICHUS TUIOIIA TN
TPEYroJIbHUKA, PAJINYCOB BIIMCAHHOW U OMIMCAaHHOW OKPYKHOCTEN
TPEYroJIbHUKA.
Ilpumensamob U3y4eHHbIE ONPEAETICHUS, TEOPEMBI U (POPMYIIBI K
peuIeHuto 3aaa4
I'naea 2. IlpaBujibHbIe MHOTOYT OJIbHUKH
6 [IpaBUsIbHBIE MHOTOYTOJIBHUKH U UX 4 Tosacuams, 4T0 TaKO€ UEHTP U LEHTPAIbHBIN YT IPABUIBHOTO
b
CBOMCTBA MHOT'OYTOJIbHUKA, CEKTOP U CETMEHT KpyTa.
Dopmynuposams:
7 Jnvna okpyxHocTH. [lnomans kpyra 3 pIYIUp
onpeodeieHue PaBUILHOTO MHOTOYTOJILHUKA;
KonTtponbHaspabora Ne 2 1 c601icmea NPaBUIILHOTO MHOTOYTOJIbHHKA.
/loxazwieamsb CBOWCTBA MPABUIIBHBIX MHOTOYTOJIbHUKOB.
3anucvieamsv 1 pa3zbICHITH (POPMYIIBI ATUHBI OKPYKHOCTH, TUIOIIAIN
Kpyra.
3anucvieamsb 1 1OKa3bIBATh (HOPMYIBI JUTHHBI AYTH, IDIOMIAAN
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cexTopa, GopMyJIbl sl HAXOXKJIEHUS paJlyCOB BIMCAHHON U
OIIMCAaHHOM OKPYKHOCTEH NMPAaBUIIBHOIO MHOTOYT OJIbHUKA.
Cmpoums ¢ TOMOIIBIO HUPKYIIS U JINHEWKU ITPaBUIIbHbBIE
TPEYTrOJbHUK, YETHIPEXYTOJIbHUK, IIECTUYTOJIbHUK.
Ilpumensamo U3ydeHHbIE ONIPEAETICHUS, TEOPEMBI U (POPMYIIBI K
pELIEHHIO 3a/1a4
I'nasa 3. JlekapTOBBIKOOPANHATHI HA 11
IUIOCKOCTH
8 PaccrostHue Mexay 1ByMsl TOUKaMH C 3 Onucviéams IPSAMOYTOJIBHYIO CUCTEMY KOOPAMHAT.
3aJaHHBIMH KoopauHaTamMu. KoopauHatsl Dopmynuposamy: ONpeselIeHNe ypaBHEHU (PUTYpbl, HEOOXO0AUMOE U
CEpeMHBI OTPE3Ka JIOCTaTOYHOE YCIOBUS NMAPAJUIEIBHOCTH ABYX MPSMBIX.
3anucvlieamsb U OKA3BIBATH (DOPMYJIBI PACCTOSHUS MEXKIY IBYMS
9 YpaBHeHuepUrypsl. Y paBHeHHE 3 A (bopmyset p ALY JIBYM
OKDPYXHOCTH TOYKaMH, KOOpJUHAT CEPEINHBI OTPE3Ka.
Bvi1600ums ypaBHEHHE OKPYKHOCTH, 00111ee ypaBHEHUE IPAMOiA,
10 | YpaBuenue npsamon 2 ypaBHEHHUE NPSAMOIi ¢ YIIIOBBIM KO UIIIEHTOM.
11 | Vriosoii kodsbduruent mpsmoii 2 Llokazvieams HEOOXOIMMOE U IOCTATOYHOE YCIOBHE NapalIeIbHOCTH
JIBYX IPSMBIX.
KontpossHaspabora Ne 3 1 Ilpumensimo n3ydeHHbIE OTIPEICICHUS, TEOPEMBI U (POPMYITBI K
PELIEHUIO 3a/1a4
I'nasa 4. Bektopnl 12
12 | IlonsTue BekTOpa 2 Onucvieams IOHATUS BEKTOPHBIX U CKAJSIPHBIX BEJIWYUH.
WnroctpupoBaTh NOHITHE BEKTOPA.
13 | KoopauHateiBeKTOpa 1 PHp p
Dopmynuposamn.:
14 Cr105KeHne U BBIYUTAHUE BEKTOPOB 2 onpeodeneHus. MOAYIsl BEKTOPA, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX
15 | YMHOKeHHe BEKTOpA HA YHCIIO 3 BEKTOPOB, KOOPJAMHAT BEKTOPA, CyMMbI BEKTOPOB, Pa3HOCTH BEKTOPOB,
IIPOTUBOIIOJIOKHBIX BEKTOPOB, YMHOKEHHUS BEKTOPA HA YHUCIIO,
16 | CxanspHOE IPOM3BEICHHUE BEKTOPOB 3 CKAIIIPHOTO IIPOU3BEICHUS BEKTOPOB;
KouTponbHaspaboTa Ne 4 1 ceoticmea: paBHBIX BEKTOPOB, KOOPINHAT PABHBIX BEKTOPOB,




Homep
naparpaga

Coaep:kanue yueOHOTo
MaTepHaJja

KoaundecTBoO

YacoB

XapakTepucTHKa OCHOBHBIX BH/IOB /IeSITeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JAelicTBHIA)

CJIOKEHHUSI BEKTOPOB, KOOPAMHAT BEKTOPA CYMMBI H BEKTOPA Pa3HOCTH
JIBYX BEKTOPOB, KOJJIMHEAPHBIX BEKTOPOB, YMHOKEHHUSI BEKTOpa Ha
YHUCII0, CKATAPHOTO IIPOU3BEICHUS IBYX BEKTOPOB,
HEePIEeHIUKYISPHBIX BEKTOPOB.

/loxazwieamsb TEOPEMBI: O HAXOXKICHUU KOOPIAMHAT BEKTOPA, O
KOOpJIMHATaX CyMMBbI M pa3HOCTH BEKTOPOB, 00 yCIIOBUU
KOJUJIMHEAPHOCTH JIBYX BEKTOPOB, O HAXOXKJACHUHU CKAISIPHOTO
MIPOU3BEACHUS IBYX BEKTOPOB, 00 YCIOBHH MEPHEHIUKYISIPHOCTH.
Haxooumw xoCUHYC yriia MeXly IBYMsI BEKTOPAMHU.

IIpumensimy U3y4eHHbIE ONIPENICIICHUS, TEOPEMBI U (POPMYJIBI K
PELICHHUIO 3a1a4

Jara.

Ilnan.

daxr.

T'naesa

5. 'eomeTpuyeckuenpeodOpa3oBaHus

13

17

JIBmkeHue (epemenieHue) Gurypsl.
[TapannensHbIN IEPEHOC

Tlpusooums ipuMepsl MpeoOpazoBaHus GUTYP.
OnwuceIBaTh MpeoOpa3oBaHus GUryp: MapajuieIbHbBIN MIEPEHOC, OCeBast

CUMMCTpPHUA, HCHTpaJlbHAA CUMMETPHA, IIOBOPOT, TOMOTETH, l'IOI[O6I/Ie.

Dopmynuposamo:

onpeoenieHus. NBUXEHUS; PaBHBIX (PUTYP; TOUEK, CAMMETPUYHBIX
OTHOCHUTEIILHO MPSAMOii; TOUEK, CHMMETPHUYHBIX OTHOCUTEIHLHO TOUKH;
burypsl, UMerOIIe 0Cb CUMMETPHUH; (PUTYPBI, UMEIOLIEH IIEHTP
CUMMETPUH; TTOT0OHBIX (HUTYD;

ceoticmea: ABWKEHUS, TapajlieIbHOTO IEPEHOCa, OCEBOM CHMMETPUH,
HEHTPaIbHOW CUMMETPUH, TOBOPOTA, TOMOTETHH.

Jloka3vleamsb TEOPEMBI: O CBOWCTBAX MapaIEIbHOTO NIEPEHOCA,
0CEBOI CUMMETPUH, IIEHTPATbHON CUMMETPHUH, IOBOPOTA, TOMOTETHH,
00 OTHOIIEHHH TIJIOMIa/Iel TOI0OOHBIX TPEYTOJIbHUKOB.

Ilpumensamos U3y4eHHbIE OTIPEACTICHUS, TEOPEMBI U (POPMYITBI K
peIlIeHuIo 3a/1a4

18

OceBas u HCHTpaJIbHAsI CUMMCTPUH.




Jara.

=)
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¥ 5 =
S = Conep:xanue yueOHOro 23 XapaKTepuCcTHKA OCHOBHBIX BH/IOB 1eATEJbHOCTH YYEHHKA
S s i i
= % MaTepuaia = 3 (Ha ypoBHe y4eOHBbIX el cTBHIA) IL1an. dakr.
= 2
IToBopoTt
19 | I'omorerus.llonobue duryp 4
KonTtponsnaspabora Ne 5 1
IToBTOpPEHUEH cucreMaTu3anus 10
y4e0HOro MmaTepuaJia
VYnpaxHeHus 11l MOBTOPEHUS Kypca 9 9
KJiace
KontponsHaspadora Ne 6 1




Kputepuu u HOpMBI OLIEHKH 3HAHUI, YMEHHUIl U HABBIKOB 00y4aIOLIUXCS M0 MaTeMATHKe.

1. Ouyenka nuCbMeHHbIX KOHMPOILHBIX PAdOm 00YyHaAlOWUXCA RO Mamemamukxe.

e OTBET OIIEHUBAETCA OTMETKOM «5%, €CJIH:

e pa®oTa BHINOJIHEHA MTOJHOCTHIO;

® B JIOTHUECKUX PACCYKJICHUSIX U 000CHOBAHUY PEIICHHS HET MPOOESIOB U OMIHOOK;

® B PCIICHUH HET MaTEMaTUYECKUX OIMMOOK (BO3MOXKHA OJTHA HETOYHOCTh, OMMCKA, KOTOpas He
SIBJISIETCS CJIEJICTBUEM HE3HAHUS WM HEMOHUMAHUS y4eOHOr0 MaTepuana).

e OT™meTKa «4» CTaBUTCS B CICIYIOMINX CIydasX:

e paboTa BBINOJHEHA IOJHOCTHIO, HO OOOCHOBAHHWS LIAroB PELIEHUS HEIOCTATOYHbI (ECiu
yMeHHEe 000CHOBBIBATh PACCYXKIEHUS HE SBJISUIOCH CIIEIUATIBHBIM 00OBEKTOM MTPOBEPKH);

® JIONYIICHBI OJIHA ONIMOKA WM €CTh JIBa — TPU HEJ0UETA B BBHIKIIAJKAX, PUCYHKAX, YSPTEKAX
Wi TpaduKax (eCim 3TH BUIBI padOT HE SBISUTUCH CIIEIIHATBHBIM 00BbEKTOM MTPOBEPKH).

e OTMeTKa «3» CTaBUTCS, €CIIH:

® JIOMYIIEHO 00Jiee OHOM OMTMOKHU MiIH O0Jiee ABYX — TPEX HEJAOUETOB B BRIKJIAIKAX, YEPTEkKaAX
wiM rpadukax, Ho oOydaromuiics o6aasaeT o0a3aTeIbHBIMU YMEHUSAMH 10 IPOBEPSIEMOM TEME.

e OTMeTKa «2» CTaBUTCS, €CIIH:

® JIOMYIIEHBl CYIIECTBEHHBbIC OIIMOKH, TIIOKa3aBllMe, 4YTO OOydJarolmuiicss He o0yanaer
00s13aTeILHBIMU YMEHHUSAMH TI0 JAHHOM TeME B TIOJTHOM Mepe.

2. Ouyenka ycmuslx omeemoes 00y4aouuxca no mamemanuke

e OTBET OIIEHUBAETCA OTMETKOM «5», €CIIU YUCHHK:

® [IOJTHO PAcKpbUl COJEp)KaHHE MaTepuaia B oObeMe, NPEeIyCMOTPEHHOM MpOrpaMMON U
Y4eOHUKOM;

® M3JIOKWI  MaTepuajd T'pPaMOTHBIM  SI3BIKOM, TOYHO  HCIOJB3YS  MaTeMaTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY, B OIPEJEIIEHHOM JIOTMYECKO MOCIeI0BaTEIbHOCTH;

® MPAaBUJILHO BBHITIOJHUI PUCYHKH, YEPTEKHU, TpadUKU, COMMYTCTBYIOLIUE OTBETY;

e [0Ka3aJl yMEHHE WUIIOCTPUPOBATh TEOPUIO KOHKPETHBIMH MpUMEpaMH, NMPUMEHSTh €€ B
HOBOM CHUTYyallu MIPH BBHIOJHEHUH MPAKTUYECKOTO 3a/1aHuUs;

® MPOJAEMOHCTPUPOBANl  3HAHME TEOPHUM paHEe H3YYEHHBIX COMYTCTBYIOIIMX  TEM,
c(OpPMUPOBAHHOCTh U YCTONYMBOCThH UCMOJIb3YEMBIX ITPH OTBETE YMEHHI 1 HABBIKOB;

® OTBEYAJl CAMOCTOSITENIBHO, 0€3 HaBOASIINX BOIIPOCOB YUUTEIIS;

® BO3MOJKHBI OJIHA — JIB€ HETOYHOCTH MPU OCBEIICHHH BTOPOCTEIEHHBIX BOIPOCOB WM B
BBIKJIa/IKaX, KOTOPbIE YYCHHK JIETKO UCIPABUII MOCIIE 3aMeUaHus yUUTes.

e OTBET OLIGHUBAETCS OTMETKOW «4», eclii YIOBJIETBOPSAET B OCHOBHOM TpeOOBaHUSAM Ha
OIICHKY «5», HO MPU 3TOM UMEET OJIUH U3 HEJAOCTaTKOB:

® B M3JIOKCHUU JIOMYyHIeHbl HeOosblIMe MpoOesbl, HE HCKa3uBIIee MaTeMaTHYeCKoe
coJiep>KaHue OTBETA;

® JIONYIICHBl OJWH — JIBa HEI0YeTa MNpPHU OCBEUICHHMH OCHOBHOTO COJEpXKaHUS OTBETa,
WCIIPABJICHHBIC [TOCIIC 3aMEYaHUs YUUTEs;

e JOMyIICHbl OIMOKa WK OoJiee JABYX HEJOYETOB  TPU OCBEIIEHUU BTOPOCTEIIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, JETKO UCIPABIEHHBIC TOCTIE 3aMeUYaHus YUUTEsl.

e OTMmeTKa «3» CTaBUTCS B CIEAYIOMINX CIYyqasiX:

® HEMOJHO PAaCKPHITO COJepaHHe MaTepuana (CoAep:KaHHWe M3JI0KEHO (pparMeHTapHO, He
BCEr/la TMOCIEN0BaTeNbHO), HO TMOKa3aHO oO0Ilee MOHMMaHUE BOIMPOCAa M MPOJEMOHCTPUPOBAHBI
YMEHHUsI, JOCTATOUHBIE ISl YCBOGHHS MPOTpaMMHOro Mmatepuaina (ompeaeneHbl «TpeboBaHUAMU K
MaTeMaTH4eCKON MOIrOTOBKE 00yUaIOIIUXCS» B HACTOSIIECH MporpaMMe Mo MaTeMaTHKe);

® MENUCh 3aTPyJHEHUS WU JOMYIIEHbl OIIMOKK B ONpeAeNieHUH MaTeMaTH4eCcKOn
TEPMHUHOJIOTHH, YepTeKax, BHIKIAJKAX, WCIPABICHHBIE MOCIE HECKOJbKUX HABOJSIIUX BOIMPOCOB
YUUTENS;

® YUCHUK HE CHpPaBUJICS C TNPUMEHEHHEM TEOPHUH B HOBOW CHUTYalldd TPH BBITOJHEHUU
MPAKTUYECKOTO 33/JaHus, HO BBITIOTHUI 3aJJaHHsI 0053aTeFHOTO YPOBHSI CIIOKHOCTHU TI0 TAHHOU TEME;

® MPU JOCTAaTOYHOM 3HAHHHM TEOPETUYECKOTO0 MaTepualia BBHISBICHA HEAOCTAaTOYHAS
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHHI 1 HaBBIKOB.



e OT™MeTKa «2» CTaBUTCS B CICIYIOMINX CIydasx:

® HE PACKPHITO OCHOBHOE COJIEpKaHUE yYEOHOTO MaTepuaa;

e OOHApY)KEHO HE3HAaHWE YYCHUKOM OOoJblleld wWin Hanboyiee BaXKHOW YaCTH Y4eOHOTO
Marepuana;

® JIONYIICHBl OMMOKH B OMPEICICHUN TMOHSATHH, MPU HCIOJIB30BAHUM MaTeMaTHYeCKON
TEPMHHOJIOTHH, B PUCYHKAX, YepTekaxX WU rpadukax, B BHIKIAJAKaX, KOTOPbIE HE HCIPABJICHBI MOCIIe
HECKOJIbKUX HABOSIINUX BOIPOCOB YIHTEIIS.

3. Obwan Knaccugukayus ouuodoK.

e [Ipu oleHKE 3HAHWH, YMCHHI W HAaBBIKOB OOYYAIOIIMXCS CJIEIYeT yIUTHIBATH BCE OMIMOKH
(rpyOble 1 HEeTpyObIe) U HEJOUYETHI.

3.1. 'pyObIMU CUUTAIOTCS OLTHOKH:

® HC3HAHHWE OMNpPEACICHUS OCHOBHBIX IOHATHH, 3aKOHOB, MPABWJI, OCHOBHBIX ITOJIOXKEHUI
TEOpUH, He3HaHue (opmysa, OOMIENPUHATHIX CHUMBOJOB O0003HAYEHUN BEIWUYHH, EIUHUIl WX
U3MEpEHUS;

e HE3HAHWE HAMMEHOBAHUH €IMHUI] U3MEPCHHUS,

® HCYMCHHE BBIJICIUTH B OTBETE TJIABHOE;

® HCYMEHHE MPUMEHSTh 3HAHUS, AITOPUTMBI JIJIST PEIIICHUS 3a/1a4;

® HEYMEHHE JIeJIaTh BBIBOJIBI U 0000IICHMS;

® HCYMEHHE YUTATh U CTPOUTH TpadUKH;

® HCYMEHHE ITOJIH30BAThHCS IIEPBOUCTOYHHKAMH, YACOHHKOM M CIIPAaBOYHUKAMH,

e 1TOTeps KOPHS WM COXPaHEHUE TIOCTOPOHHETO KOPHS;

e otOpaceiBaHue 03 OOBICHEHHI OJTHOTO U3 HUX;

® pPaBHO3HAYHBIC UM ONIHOKH;

® BBLIUHCITUTEILHBIC OMTUOKH, €CITH OHU HE SIBJISTFOTCS OTICKOI;

® JIOTUYECKUE OLIUOKH.

3.2. K HerpyObIM OIuOKaM clielyeT OTHECTH:

® HETOYHOCTh (HOPMYIUPOBOK, OMNPEACIICHUIA, TOHSATHH, TEOpPHUH, BBI3BAHHAS HEMOJIHOTOU
OXBaTa OCHOBHBIX MPHU3HAKOB ONPEIENIIEMOT0 MOHITHUS MM 3aMEHOM OJHOTO - ABYX M3 JTHX
MIPU3HAKOB- BTOPOCTETIEHHBIMU;

® HETOYHOCTh rpaduka;

® HEpAI[MOHAJBHBIA METOJ PELICHMs 3a/la4i WM HEJOCTATOYHO MPOJyMaHHBIA IUIaH OTBETa
(HapylIeHuEe JIOTUKH, TT0JIMEHA OTJIEIbHBIX OCHOBHBIX BOIPOCOB BTOPOCTEIICHHBIMHU);

® HEepalMOHAJILHBIE METO/IbI pAOOTHI CO CIIPABOYHOM U JAPYroil INTEpaTypoii;

e HEyYMEHHE pelIaTh 3a/1a4M, BHIIOIHATH 3aJaHUs B 0011IeM BUJIE.

3.3. Hegoueramu ABIISArOTCS:

¢ HepalMOHAJIbHBIEC TPHUEMbI BRIUMCICHUN U IPpeoOpa3oBaHuil;

¢ HeOpe)KHOE BBINIOJIHEHUE 3aIucel, uepTexei, cxem, rpadukoB.



YyeoHO-MeTOIMYEeCKOE U HH(POPMALMOHHOE OCHALIEHHE 00Pa30BaTeILHOT0 MpoLecca

bubruomeunwiii hono
Hopmamuenwvie 00Kymenmaol
1.®enepanbHbBIi rocy1apCcTBEHHBIN 00pa30BaTeNbHBIN CTaHAAPT OCHOBHOTO OOIIEro 00pa3oBaHMSL.
2. [IpumepHbIe TporpaMMBl OCHOBHOTO 0011ero oopaszoBanust. Marematuka.(CTannapTsl BTOPOTO
nokoJienus.) — M.: I[Ipocsemtenue, 2010.
3. Marematuka: nporpammel:5-9 knaccel/ A.I.Mep3insik, B.b.Ilononckuii, M.C.Sxup, E.B.Byiko
(Anroputm ycnexa)M.:Benrana-I'pag, 2013.
Yueono-memoouueckuii komnnexm
1. Maremarnka:S Kiacc: y4eOHHK JUIS yJamuxcsi 00meo0pa3oBaTeIbHBIX YIPEKICHUH /
A.I''Mep3nsk, B.b.Ilomonckuit, M.C. Sxup. — M.:Benrana-I'pag,2013.
2. Marematuka:5 Kinacc: TUIaKTHYECKUE MaTEePHAIIbI: COOPHUK 33/1a4 U KOHTPOJIBHBIX paboT /
A.I''Mep3nsk, B.b.Ilomorckuit, M.C. Axup. — M.:Benrana-I'pad,2013.
3. Maremaruka:5 knacc: paboune terpaau Ne 1 u 2/ A.I'.Mepansk, B.b.Ilononckuit, M.C. fxup.
— M.:Benrana-I'pa¢,2013.
4. Maremaruka:5 knacc: metoaudeckoe nocooue / E.B.bytiko, A.I'.Mepansk, B.b.ITononckuid,
M.C.Axup. — M.:Benrtana-I'pa,2013.
5. Marematuka:6 Kiacc: y4eOHHK I yJamuXxcs 00meo0pa3oBaTebHbIX YIPEKACHHH /
A.I''Mep3nsk, B.b.Ilomorckuit, M.C. Sxup. — M.:Benrana-I'pad,2013.
6. MaremaTtuka:6 Kiacc: qUIaKTHYECKAE MaTepHUAJIbl: COOPHUK 33]1a4 U KOHTPOJIBHBIX padoT /
A.I''Mep3nsk, B.b.Ilomorckuit, M.C. Axup. — M.:Benrtana-I'pad,2013.
7. Marematuka:6 xnacc: padoune terpamu Ne 1 u 2 / A.I'.Mep3nsk, B.b.Ilononckuit, M.C. Sxup.
— M.:Benrana-I'pad,2013.
8. Maremaruka:6 knace: Mmertogudeckoe nocooue / E.B.bynko, A.I'.Mep3msik, B.b.ITomoHcku#,
M.C.Axup. — M.:Benrtana-I'pa,2013.
9. AunreGpa: 7 kitacc: y4eOHHK I yUYaIIUXCsl 0011e00pa3oBaTeIbHBIX YUPEKACHHH/
A.I''Mep3ansak, B.B.Ilononckuii, M.C.Sxup. — M :Benrana-I'pad, 2012.
10. Anrebpa: 7 kacc: AMAAKTHISCKHUE MaTepUaibl: COOPHHK 33/1ad U KOHTPOJBHBIX padoT/
A.I''Mep3znsak, B.b.Ilononckuii, M.C.Sxup. — M :Benrana-I'pad, 2013
11. Anrebpa: 7 xnacc: meroauueckoe nocooue/E.B.bytiko, A.I'.Mep3nsk, B.Bb.I[lonoHckuid,
M.C.SAxup. — M :Benrana-I'pad, 2013.
12. Anrebpa: 8 kiacc: yueOHUK IS ydariuxcsi o01eo0pa3oBaTe/IbHBIX YIPEIKIACHU/
A.I''Mep3znsak, B.B.Ilononckuii, M.C.SIkup. — M :Benrana-I'pad, 2013
13. Anrebpa: 8 kacc: AUIAKTHYECKUE MaTepraiibl: COOPHUK 3a/1a4 U KOHTPOJBHBIX padboT/
A.I''Mep3znsak, B.b.Ilononckuii, M.C.Skup. — M :Benrana-I'pad, 2013.
14. Anrebpa: 8 knacc: meroauueckoe nocooue/E.B.bytiko, A.I'.Mep3ansak, B.b.Ilononckwid,
M.C.Sxup. — M :Benrana-I'pad, 2013.
15. Anre6pa: 9 kiacc: yueOHHK AJIsl ydaluxcsi o01eo0pa3oBaTeNbHbIX YUpExkKASHUN/
A.I''Mep3znsak, B.b.Ilononckuii, M.C.fkup. — M :Bentana-I'pad, 2014.
16. Anrebpa: 9 kacc: AUIAKTHYECKUE MaTepralibl: COOPHUK 3a/1a4 U KOHTPOJLHBIX padoT/
A.I''Mepznsak, B.b.Ilononckuii, M.C.fkup. — M :Bentana-I'pad, 2014.
17. Anre6pa: 9 kiacc: meroandeckoe nocodue/E.B.bynko, A.I'.Mep3snsk, B.b.Ilononckuii,
M.C.Sxup. — M :Benrana-I'pag, 2014.
18. I'eometpust: 7 kacc: yueOHUK AJIs yyaruxcsi o0meoopa3oBarenbHbIX mkoin/ A.I'.Mep3isk,
B.b.[Tononckuii, M.C.Skup.- M:Benrana-I"pa,2012.
19. 'eometpus: 7 kinace: TUAAKTUYECKUE MaTepraibl: COOPHHUK 3a7a4 U KOHTPOJILHBIX paboT/
A.T'.Mep3nsk, B.b.ITononckuit, M.C.Skup.- M:Benrana-I"pa,2013.
20. I'eomertpus: 7 knacc: paboune terpaau Nel,2/ A.I'.Mep3musixk, B.b.Ilononckuii, M.C.Sxup.-
M:Benrana-I"pa,2013.
21. T'eometpusi: 7 knacc: meroandeckoe nocooue/E.B.byiko, A.I'.Mep3mnsk, B.b.Ilononckuit,
M.C Sxup.- M:BenTana-I"pad,2013.
22. I'eometpusi: 8 kinacc: y4eOHMK JUI ydamuxcs oomieoopazoBaTenbHbIxX mKoy/ A.I.Mep3isk,
B.B.ITonouckuii, M.C.SIkup.- M:Benrana-I'pac,2013.



23. T'eomeTtpusi: 8 KIlacc: TUIAKTUYCCKHE MAaTepHAIIbl: COOPHUK 3a/1a4 ¥ KOHTPOJIBHBIX paboT/

A.T' . Mep3insk, B.b.ITomorckuii, M.C.Skup.- M:Benrtana-I'pad,2013.

24. Teometpust: 8 kiacc: pabouue terpaau Nel,2/ A.I'.Mep3msik, B.b.ITononckuit, M.C. Axup.-

M:Benrana-I'pad,2013.

25. T'eometpust: 8 kiacc: metoaudeckoe nocooue/E.B.bynko, A.I'.Mep3nsk, B.b.ITonoHckui,

M.C Sxup.- M:BenTana-I"pad,2013.

26. I'eometpust: 9 kiacc: ydeOHUK [T yIanuxces 00meoopa3oBaTesibHbIX K0/ A.I".Mep3iisk,

B.Bb.ITonouckuit, M.C.Sxup.- M:Benrana-I'pad,2014.

27. Teometpust: 9 Kiacc: TUIAKTUICCKHEC MaTePHAIIbl: COOPHUK 3a/1a4 M KOHTPOJIBHBIX padboT/

A.I''Mepzinsk, B.b.Ilomonckuii, M.C.Axup.- M:Benrana-I'pad,2014.

28. T'eometpust: 9 kiacc: padouune Terpaau Nel,2/ A.I'.Mep3sik, B.b.[Tomorckuit, M.C.Skup.-

M:Benrana-I'pad,2014.

29. Teometpust: 9 kmacc: metoaumaeckoe nocooue/E.B.bymko, A.I'.Mep3nsk, B.b.ITomoHckui,

M.C.Axup.- M:Benrana-I'pad,2014.

Cnpagounvie nocodus, HaAyuHO-NONYAAPHAA U UCMOPUYECKAA TUumepamypa

baepun N,U,, ®pubdyc E.A. Crapunnsie 3agaun. — M: [Ipocsemenne, 1994,

JleButac I'.I'. HecrangaptHeie 3anaun no maremaruke. — M.: UJIEKCA, 2007

e N

2005.
5.http://www.kvant.info/ XKypuan «KBaut»
6.1 Tuuyeun JI.@. 3a ctpanunamu yuebnnka anreopsl. — M. : [Ipocsemenue, 2010
1.I'yces B.A. CoopHUK 3a/1a4 110 reoMeTpuu:5-9 knaccel.-M:Onuke 21 Bex:Mup u
ob6pazoBanmue,2005
8.11ouia /e Kak permats 3amauy? — M.:IlpocBemienwne, 1975.
9. Ulapvieun U.D.,Epeansicuesa JI.H. Harnannas reometpus. — M..MHUPOC, 1995.

IleuaTHbIe MOCOOUA
1.Tabnuusl 1o MaTeMaTUKe WIS 5-6 KIIaccoB.
2. Tabmuue o anredpe amst 7-9 kiaccos.
3.Tabmu1e! mo reoMeTpuu it 7-9 KiaaccoB
4.IlopTpeThl BBIAAIOIIMXCS AEATEIeH MaTEMATUKH.

Hugpopmayuonnwie cpeocmea

1. «Kapman s yuurenas marematuku» http://karmanform.ucoz.ru.
2. 51 uay Ha ypok MaTeMaTuku (MeToaudeckue paspaborku): Www.festival.1sepember.ru
3.®IHOP http://www.fcior.edu.ru u EK ITIOP http://school-collection.edu.ru.
4.CVYTI (coBpeMEeHHBII yUUTEIbCKUI
nopran)http://easyen.ru/?_openstat=0KTQsNC50Lst0YHRgdGLOL vQutCwOzs7
5.3aByu. Unpo Metoauueckas oudmmnoreka http://www.zavuch.info/methodlib/5/
6. YpOKH — KOHCIIEKTBI WWW.pedsovet.ru
7.http://www.mathvaz.ru/docie.php?action=articles&catalog_id=3&cat_id=8

laBpunosa T./l. 3anumarensHas matemartuka : 5-11 kimaccsl. — Boarorpan: Yaurens, 2008.

®dapkoB A.B. Marematuueckne oauMnuazsl B mkoje: 5-11 kmaccel. — M.: Aitpuc-Ilpecc,


http://karmanform.ucoz.ru/
http://www.festival.1sepember.ru/
http://www.fcior.edu.ru/
http://school-collection.edu.ru/
http://easyen.ru/?_openstat=0KTQsNC50Lst0YHRgdGL0LvQutCwOzs7
http://www.zavuch.info/methodlib/5/
http://www.mathvaz.ru/docie.php?action=articles&catalog_id=3&cat_id=8

Texnuueckue cpeocmea 00yueHusn

1. KowmmebroTep.
2. MynbTUMEIUapOEKTOP.
3. Dkpas.

agbrowbpE

Yueono-npakmuuecxkoe u yueono-nabopamopmnoe o6opyoosanue
Jlocka MarHuTHasi ¢ KOOPJAMHATHOMN CETKOM.
Ha6op uudp, OyxB, 3HAKOB [T CPEAHEH IIKOJIBIL.
Haboprl «Yactu nenoro Ha kpyre». «lIpocteie qpoou».
Habopsl reomMmeTprueckux Ted.
KomrutekT 4epTéxXHBIX MHCTPYMEHTOB ( KJIACCHBIX): JIMHEWKA, TPAHCTIOPTHUD,
yroieauk(30°160°), yronbuuk(45°,45°), qupky.ib.
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