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PABOYAJ [TIPOTPAMMA
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YpoBeHb o0pa3zoBaHus (KJ1acc): ocHogHoe obuee obpazosanue 5- 9 kiaccol

KoauuectBo yacos: 850

Vuurens: ABneea OxcaHa AHAaTOJIbLEBHA



1. MlosicHUTEABbHAS 3AIUCKA

MaremaTrueckoe 00pa3oBaHHE SBJISAETCS 0053aTEIbHON M HEOTHEMIIEMOM YacThi0 00Iero oopa3oBaHus Ha
BCEX CTyINeHsAX mKojbl. OOydyeHHe MaTeMaTMKE B OCHOBHOM IIKOJI€ HAIpaBJIEHO Ha JOCTUKEHHE
CIIELYIOIINX LICTIeH:

B HampaBiieHUH JIMYHOCTHOTO Pa3BUTHUSA:

* (QopmupoBaHUE NpPEICTABICHUH O MaTeMaTHKE, KaK 4YacTH OOIIEYeIOBEUECKON KyJIbTYpPbI, O

3HaYMMOCTH MaT€MaTHKH B Pa3BUTHH LMBUIA3ALMU U COBPEMEHHOTO OOIIECTBA;
* Ppa3BUTHUE JIOTHUECKOTO U KPUTHUYECKOTO MBIIUIEHUS, KYJIbTyphbl PeUd, CHOCOOHOCTH K YMCTBEHHOMY
JKCIIEPUMEHTY;

* (QopMHpOBaHUE HMHTEUIEKTYalbHOI UYECTHOCTHM M OOBEKTUBHOCTH, CIIOCOOHOCTH K IPEOJO0JICHHUIO
MBICTUTEIBHBIX CTEPEOTHIIOB, BBITEKAIOMINX U3 OOBIIEHHOTO OITBITA;

* BOCHHUTAHHE KayeCTB JIMYHOCTH, OOECHEUMBAIOIIMX COLHUAIBHYIO MOOMIBHOCTb, CIIOCOOHOCTBH
IIPUHUMATH CAMOCTOSITENIbHBIE PELICHMUS;

* (QopMHpOBaHHE KAa4yeCTB MBIIIJICHHUSA, HEOOXOAUMBIX JUIs aJalTallud B COBPEMEHHOM HH(pOpMa-
LIMOHHOM OOIIIECTBE;

* pa3BUTHE MHTEpeca K MaTeMAaTHYECKOMY TBOPUECTBY U MaTeMaTHYECKUX CIIOCOOHOCTEH;
B MeranpenMeTHOM HallpaBJIEHUN

* pa3BUTHE IMpPEJCTABICHUA O MaTeMaTHKe Kak (opMe ONMCAHUS M METOJAE IO3HAHUS AEHUCTBU-
TENBHOCTH, CO3/IaHUE YCIOBUH s TPHOOPETEHUS MEPBOHAYAIBHOTO OIBITa MAaTEeMaTHYECKOTO
MOJIETIUPOBAHUS;

* (QopmupoBaHuE OOUIMX CITOCOOOB MHTEIUICKTYAIBHON AEITEILHOCTH, XapaKTEPHBIX JJISI MaTEMAaTUKH
U SIBJISIOLIMXCS OCHOBOM IO3HABATENbHOM KyJIbTYpbl, 3HAUMMOM Ul Pa3IMYHbIX cdep 4YeI0BEe4YeCKOM
NeSITENIbHOCTH;
B npenMeTHOM HanpaBIeHUM:

* OBJAJICHNEC MAaTEMaTHYECKUMH 3HAHUSMH W YMEHHUAMH, HEOOXOTUMBIMH Ui TPOJOJIKCHUS

00pa3oBaHMsl, U3yUEHHs] CMEXHbIX AUCHUIUINH, IPUMEHEHHsI B TOBCETHEBHOM JKU3HU;

* co3naHue (yHJaMeHTa Ul MAaTeMaTH4YeCKOro pa3BUTHUS, (OPMUPOBAHMS MEXAHU3MOB MBIIIJICHUS,

XapaKTEePHBIX NIl MAaTEMAaTUYECKOU JEATEIBHOCTH.
Hcxons u3 oOUMX MONOKEHUH KOHIENIMM MaTeMaTH4eckoro oOpa3oBaHMs, OCHOBHOM KypC MaTeMaTUKH
IIPU3BaH pellaTh CIEAYIOLUE 3a0a4u:

® OBJAJETh CHCTEMON MAaTeMaTH4YEeCKHMX 3HAHUW M YMEHMH, HEOOXOAUMBIX Ui HPUMEHEHHS B
MPAKTUYECKON AESITETbHOCTH, U3YYEHUU CMEKHBIX JUCIMILINH;

e CcrocoOCTBOBAaTh MHTEIUIEKTYaIbHOMY Pa3BUTHIO, (POPMUPOBATH KauecTBa, HEOOXOAUMBIE YEOBEKY
JUIs  TIOMHOLEHHOM JKM3HM B COBPEMEHHOM OOIIECTBE, CBONCTBEHHbIE MaTeMaTHYECKOMN
JESTEIbHOCTH:  SICHOCTU M TOYHOCTM  MBICIM, HMHTYHIMH, JIOTUYECKOTO  MBIILICHUS,
IPOCTPAHCTBEHHBIX MPEJICTABICHUH, CIIOCOOHOCTH K MTPEOA0JIEHUIO TPYIHOCTEH;

e (QopmupoBaTh npeAcTaBIeHUS 00 UAESIX U METOJIaX MAaTEMAaTHKU KaK YHUBEPCAJIBHOTO S3bIKa HAYKH
Y TEXHUKHU, CPEJCTBAX MOJAEIUPOBAHUS SBJICHUH 1 MIPOLIECCOB;

® BOCIUTHIBATH KYJIbTYpPY JHYHOCTH, OTHOLIEHHE K MAaTeMaTHKHM KaK YacTH OOIIeueIOBEUECKOM
KYJIBTYpPBI, UTpAIOLIel 0cOOYIO pOJIb B OOIIECTBEHHOM Pa3BUTHH.

IIporpamma cocraBiieHa Ha ocHOBe PenepanbHoro I'ocyaapcTrBeHHOro 00pa3oBaTeJbHOIO
CTAHJAAPTa OCHOBHOI0 00111er0o 00pa30BaHusl, yTBEPKAEHHOr0 NpuKa3oM MuHUCTepcTBA 00pa3oBaHus
u Hayku P® Nel897 or 17.12.2010r., mpuMepHOil mnporpamMmbl 0 MaTeMaTHke 5-9 Kiaccel
paspaboranHoii A.A.Ky3nenossim, M.B. PoixakoBbiM, A.M.Konnakossim, 1 YMK «/lopodees I'.B,
lapsirun U.® u ap . Maremaruka 5, Maremaruka 6,» no YMK «J/lopodees I'.B, Illapbirun U.® u
ap. Aareopa 7, Aareopa 8, Aareopa 9», YMK «Artanacsauna JI.C. I'eomerpus 7-9.»



2. O0masi XapakTepucTHKA y4eOHOro npeamera.

ConepxkaHue MaTeMaTHUeCKOro oOpa30BaHMs B OCHOBHOM IIKosie (OpMHpYETCs Ha OCHOBe (yHIa-
MEHTQJIBHOTO s/Ipa IIKOJIBHOIO MAaTeMaTU4YeCKOro odpazoBaHus. OHO B OCHOBHOM ILIKOJIE BKJIIOYAET Clie-
IYIOUIME pa3feibl: apupmemuxa, areebpa, QynKyuu, 6epoamuocms u cmamucmuka, ceomempus. Hapsany c
9TUM B HEro BKJIIOYEHBl [BAa JIONIOJIHUTEIBHBIX pa3lena: J02uka U MHOJICecCmed, Mamemamuxa 6
UCMOpUYEeCKOM pa3eumuu, 4YTO CBA3aHO C peanu3anued Lesed OOIIeHHTEeIIEKTYalbHOro | oOlle-
KyJIbTYPHOTO pa3BuTus ydamuxcs. CoznepikaHue Kaxa0ro U3 3THX Pas3/ieloB pa3BOPAYMBAETCs B COAEpIKa-
TEJIbHO-METOJUYECKYIO JIMHUIO, IPOHU3BIBAIOLIYIO BCE OCHOBHBIC PAa3JeiIbl COACPKAHUS MAaTEMATHYECKOTO
00pa3oBaHMs HA TaHHOW CTYIEHU O0yUYECHHS.

Conepkanne pazfena «ApHpMeTHKa» CIyKAT 0a30d g JaTbHEUIIEro HM3YYCHHS YYalluMHCS
MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO UX JIOTHYECKOTO MBIIIICHHS, (POPMUPOBAHHIO YMEHUS TOIH30BATHCS
QJITOPUTMaMH, a TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B IOBCEIHEBHON JKU3HU.
Pa3BuTHe NOHATHA O YKCIIE B OCHOBHOM ILIKOJIE CBSA3aHO C pallMOHAJIbHBIMU U UPPAallMOHAIbHBIMU YHCIIAMH,
(dbopMHpOBaHHEM MEPBUYHBIX NPEACTABICHUN O JEMCTBUTENLHOM YHUCIE. 3aBEpIIEHHE YUCIOBOW JIMHUM
(cucremaTn3alusl CBEJEHUN O JIEHCTBUTENIbHBIX YHUCIIAaX, O KOMIUIEKCHBIX YMCIIaX), TaK e Kak u Ooiee
CJIO’)KHBIE BOIPOCHl apupmeTuku (anroput™m EBknmga, ocHOBHas TeopeMa apu(METHKH), OTHECEHO K
CTYIIEHU 00MIero cpeaHero (oJHOro) oOpa3oBaHUs.

Conepxanue paszzena «AJredpa» HampaBleHO Ha (OPMHUPOBAHHE Yy Y4aIIMXCS MaTeMaTHYeCKOro
anmaparta JUIsl pelleHHs 3a/ad W3 pa3HbIX pPa3/IeJIOB MATEMAaTUKH, CMEXKHBIX IPEIMETOB, OKPYXaroLlei
peanbHOCTH. SI3bIK anreOpbl IMOAYEPKHMBAET 3HAYCHME MAaTeMaTHMKU KakK s3blKa I IOCTPOEHUS
MaTeMaTHYECKUX MOJEJIEH MPOLIECCOB U SIBICHUN peanbHOro mMupa. B 3amaun usyueHust anredpbl BXOIAT
TaKXe pa3BUTHE AJITOPUTMHUYECKOTO MBILIUIEHUS, HEOOXOJMMOIo, B YacTHOCTH, JJIs YCBOEHHUS Kypca
nHGOPMATUKH, OBJAJICHHUS HaBBIKAMH JEIYKTHBHBIX paccyxaeHuid. [IpeoOpazoBaHne CHMBOJIBHBIX (HOpM
BHOCHUT crielM(pUYeCKUil BKJIal B pa3BUTHE BOOOPaKEHUS YUAIUXCsl, UX CIOCOOHOCTEH K MaTeMaTHYECKOMY
TBOpUYECTBY. B OCHOBHOI 1IKOJIE MaTepuall IPyNIIUPYETCSl BOKPYT pallMOHAIBHBIX BBIPAXKEHUH, a BOIIPOCHI,
CBSI3aHHBIE C UPPALMOHAJIBHBIMU BBIPAKEHUSIMM, C TPUTOHOMETPUUECKUMH (YHKLMAMU U IpeoOpas3oBa-
HUSIMH, BXOZAT B COAIEpKaHUE Kypca MaTeMaTUKU Ha CTapIIel CTyleHn oOyueHus B MIKOJIE.

Copepxanue pasgena «OyHKIMHW» HALEICHO Ha IOJYYEHHE IIKOJbHUKAMU KOHKPETHBIX 3HAHMHU O
GYHKIIMM Kak BaKHEHIIeW MaTeMaTHMYecKON MOJAeNnu Uil ONHCAHMsI W MCCIEeI0BaHUS Pa3HOOOpa3HbIX
nporeccoB. M3ydeHue 3TOro MaTepuasna CHOCOOCTBYET Pa3BUTHUIO Y YYallUXCsl YMEHMs MCIIOJIb30BaTh
pa3iauyHble A3BIKM MaTeMaTHKU (CJIOBECHBIM, CHMBOJIMYECKHUH, Tpapuyeckuil), BHOCUT BKJIaJg B
(dbopmHpoBaHKE MPEACTABICHUH O POJIM MATEMATUKH B Pa3BUTUU [IUBUIN3ALUHN U KYJIbTYPBHI.

Paznen «BepofiTHOCTL M CTATHCTHKA» — 00sA3aTENbHBIM KOMIIOHEHT UIKOJILHOTO 00pa3oBaHus,
YCUJIMBAOIIUI €ro MPUKIAJAHOE U MPAKTUYECKOEe 3HaUeHUe. DTOT MaTepuall He0OX0UM, MPEXKIE BCEro, JUIs
¢dbopMupoBaHUs y ydamuxcsl (YHKIUMOHAJIBHOM T'PAaMOTHOCTH - YMEHUN BOCHPHUHMMATh M KPUTHYECKU
aHAJTM3UpPOBaTh MHPOPMALMIO, TPEJICTABICHHYI0 B pa3iMYHbIX (OpPMax, MOHUMATh BEPOSTHOCTHBIN
XapakTep MHOTUX pEeabHbIX 3aBUCUMOCTEH, MPOBOJUTH MPOCTEHIINE BEPOSITHOCTHBIE pacueThl. M3ydueHue
OCHOB KOMOMHATOPHMKH IMO3BOJHUT y4alllUMCSl pacCMaTpuBaTh ciydad, OCYHIECTBIATH MEpedop U MOAcYeT
quclia BAPUAHTOB, B TOM YHCJIE B MPOCTEUIINX MPUKIIAIHBIX 3a]a4ax.

[Ipy M3y4eHHM CTaTHUCTUKH U BEPOSITHOCTH PACIIUPSIOTCS MPEACTABIECHUS O COBPEMEHHOM KapTHHE
MHpa ¥ METOJaX €ro HccienoBaHus, (OPMHUPYETCSs NOHUMAaHME POJIM CTATUCTHKM Kak HMCTOYHUKA
COLIMAJIbHO 3HAYUMOM MH(OpPMALINH, U 3aKJIaIbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHUS.

Lenb conepkanus pazzaena «I'eomeTpus» — pa3BUTh Yy yHaAIIUXCsSl IPOCTPAHCTBEHHOE BOOOpaKEHHUE U
JIOTUYECKOE MBIIIJIEHUE IIyTeM CHUCTEMAaTHMYeCKOro HW3Y4YeHHs CBOWCTB TeOMeTpHYecKuXx ¢uryp Ha
IUIOCKOCTH U B NPOCTPAHCTBE M NPHUMEHEHHUs 3TUX CBOWCTB IPU PELIEHUH 337ad BBIYUCIUTEIBHOIO U
KOHCTPYKTUBHOTO Xapakrepa. CyllecTBeHHas poJib MPH 3TOM OTBOJUTCS Pa3BUTHIO T'€OMETPUUYECKOM
uHTynuuu. CouyeTaHue HariasAHOCTH CO CTPOrOCTHIO SIBJISETCS HEOTHEMJIEMOW 4YaCThIO I'€OMETPUUYECKUX
3HaHui. Matepuan, oTHocsaumiics Kk 6iokaMm «KoopanHate» U «BeKTOpbI», B 3HAYUTENbHOM CTETIEHN HECET
B cebe MeXIpeIMEeTHbIE 3HaHMs, KOTOpble HAaXOIAT MPUMEHEHHE, KaK B PA3JIMYHbIX MaTeMaTHYECKHUX
JTUCHUIUTMHAX, TAK U B CMEKHBIX ITpeIMeTax.

OcobeHHocThIO pazjena «Jlornmka U MHOMKeCTBa» SBIISETCS TO, YTO MPEACTABICHHBIA B HEM MaTepuall
IIPEUMYIIECTBEHHO M3y4aeTCsl M HCIOJIBb3YEeTCd B XOIE PACCMOTPEHHs PA3JIMYHBIX BOIPOCOB Kypca.



CoOTBeTCTBYIOIIMK MaTepHaj HalleJeH HAa MaTeMaTHYecKOe Pa3BHTHE ydamuxcs, (GOpMHpPOBAHHE y HUX
YMEHHS TOYHO, C’KaTO U SICHO U3JIaraTh MBICJIHA B YCTHON U MHUCbMEHHOMN peyH.

Pazmen «MaremMaTMka B MCTOPHYECKOM PAa3BUTHM» TpeIHA3HAYCH N  (HOPMHPOBAHHS
MpEJICTAaBICHU 0 MaTeMaTHKE KaK YacTU 4YeJIOBEUYECKOM KyJIbTYpHI, AJis OOIIET0 Pa3BUTHUS IIKOJIHHUKOB,
IUISL CO3JJaHUS KyJIbTYPHO-HCTOPUIECKOH cpebl 00yueHus. Ha Hero He BBIIENAETCS CHEIHAIbHBIX YPOKOB,
YCBOGHHE €r0 He KOHTPOJIUPYETCS, HO COAEp)KAHUE STOro paszjesia OPraHuYHO MPUCYTCTBYET B yueOHOM
mporiecce Kak CBOEro poJia T'YMaHUTapHBINA (JOH MPH pacCMOTPEHUH MPOOIEeMaTHKH OCHOBHOTO CO/IEPIKaHUS
MaTeMaTH4eCcKoro oopa3zoBaHusl.

Pacnipenesienne y4eOHOIro BpeMeHH MeKAy NpeIMeTaMH NPeACcTABJICHO B Ta0uie:

KJIACCHI IpeavMeTsl MATEMATHYECKOTO IIHKJIA KosmyecTBo yacoB
5-6 MartemaTuka 350
7-9 Auiredpa 315
I'eomeTpusi 210
HToro: 875

3. Onucanue MecTa y4eOHOIo npeaMeTa B y4eOHOM IJIaHe

Ba3ucHblii yueOHbIi (00pa3oBaTe/bHbBIN) IVIAH HA U3yYeHHME MATEMATHKH B OCHOBHON IIKoOJIe
OTBOAUT 5 Yy4eOHBIX 4YacOB B HeledI0 B TeUeHHE KaKIOro roaa odydeHus, Bcero 875 ypoxos.
CorsiiacHo yuye0OHOMY IUIaHY BCero Ha u3ydeHue y4ueOHOro mpeamera «MaremaTmka» B OCHOBHOM
mKoJie Bbiaeasierca 850 yaco. U3 Hux B 5-om kiacce — 170 yacoB maremaTuku (54. B Heaesio, 34
yueOHbIe Helesn), B 6-oM kiaacce — 170 yacoB marematuku (54. B Hees10, 34 yueOHbIe HeAeH), B 7-
oM kJjacce — 102 yaca anareopsl (34. B Hemenwo, 34 yueOHble Hemenu) + 68 yacoB reomerpun (24. B
HeJeJ10, 34 yyeOHbIe Heaesn), B 8-om kiacce — 102 yaca anreOpsl (34. B Heael10, 34 yueOHbIe HeldeIH)
+ 68 yacoB reomerpuu (24. B Heaes10, 34 yueOHbIe HeaesHn), B 9-om kiaacce — 102 yaca anredops! (34. B
HeaeJ10, 34 yueOHbIe Heaean) + 68 yacoB reomerpum (24. B Henenn1o, 34 yueOHbIe HeAeIH).

4. JIMYHOCTHBIE, MeTanpeAMeTHbIE U NIpeIMeTHbIe Pe3yJbTAThl OCBOCHUSI Y4eOHOI0

npeamera «MarTemaTuka

5-9 kJy1acchl
JINYHOCTHBIMHM pe3yJibTaTaMH U3ydeHus npeamera «MaTtemaTrkay (B BHIE CIEAYIONUX yU4eOHBIX
KypcoB: 5—6 kiacc — «Marematukay, 7-9 kmacc — «Marematukay («Anredpa» u «I eomMeTpus») sIBISIOTCS
ClIeyIoIlMe KayecTBa:
— HE3aBUCHUMOCTb U KPUTUYHOCTDb MBIIIJICHUSA
— BOJISI U HACTOMYMBOCTD B JOCTH>KEHHH 1LIEJIH.
CpencTBoM JOCTUKEHUS 3TUX PE3YJIbTATOB SIBIISAETCS:
— cucTeMa 3aJjaHuil y4eOHUKOB;
— IpeJCTaBJICHHAs B yUeOHUKAX B SBHOM BUJIE OpraHU3allMs MaTepuaa 1o MpUHIUITY MUHUMAKCa;
— HUCIIOJIb30BAHUEC COBOKYITHOCTH TGXHOHOFHﬁ, OPHUCHTHPOBAHHBIX HAa PA3BUTHEC CAMOCTOATCIBHOCTHU
U KPUTUYHOCTU MBIIUICHUS: TEXHOJIOTHUSI CUCTEMHO- JESTebHOCTHOTO MOAX0/1a B 0OyUYE€HUH, TEXHOIOTHS

OLICHUBAaHNAI.



Memanpeomemnvimu pe3ylnbTaTaMd H3y4deHHMs Kypca «MaremaTuka» sBisercss (popMupoBaHUe

YHHUBEpCAIbHBIX yueOHbIX AevicTBuil (YVY /).

Pezynamuenvie YY/I.

5-6-i1 knaccwt

— CaMOCTOSITEIIBHO 0OHapyoicusams M HOPMYIUPOBATh YUEOHYIO TTPOOJIEMY, ONPEACHIATh 1eNb Y4eOHOM
JeSITeIbHOCTH, BEIOUPATh TEMY MPOCKTA;

— 6bl08Ucamb BEPCHU PEIICHUS MPOOJIEMBI, OCO3HABATh (v uHTEpHpeTHpOBAaTH B Ciydae
HE0OXOIMMOCTH) KOHEYHBIN Pe3yabTaT, BBIOUPATh CPEICTBA IOCTHXKEHUS LIEIH U3 MPEATIOKEHHBIX, a TAKXKE
UCKaTh UX CAMOCTOSITEIIBHO;

— cocmagnsams (AHAUBUAYAIBHO WM B TPYIINE) TUIAH PEIICHUS TIPOOJIEMBbI (BBITIOTHEHHSI IPOCKTA);

— paboras 1Mo IUIaHy, ceéepsmsb CBOW JEHCTBUS C IEIbI0 W, TPU HEOOXOIMMOCTH, UCIPABIATh OUIHMOKU
CaMOCTOSITENTLHO (B TOM YHUCJIC H KOPPEKTHPOBATH IJIAH);

— B TMAJIOTE C YUUTEIIEM COBEPUICHCMBOBANb CAMOCTOSTEIILHO BEIPAOOTaHHBIC KPUTEPHH OIICHKH.

7-9-i1 kKnaccwt

— CaMOCTOSITENIEHO O0OHapyscueams M opmyauposams TpoOIeMy B KIACCHOW M HHIUBUAYaJTbHOU
y4eOHOU JesITeNbHOCTH;

— 6bl08UcAMb BEPCUU PEUICHHUS TNPOOJIEMBbI, OCO3HABATh KOHEYHBIM pE3yNabTaT, BBHIOMPATh CPEICTBA
JOCTUKEHHUS LIETTU U3 MPEVI0KEHHBIX UJIN UX UCKaTh CAMOCTOATEIIHHO;

— cocmasnams (MHAUBUAYATBHO WK B TPYIIE) TJIaH pelieHus MpoOaeMbl (BBITTOJTHEHUS ITPOEKTA);

— noobupams K Kaxaou npodueme (3a1a4e) afeKBaTHYIO €l TEOPETUUECKYIO0 MOJIEIb;

— paboTas Mo MpeUIoKEHHOMY WJIM CaMOCTOSITEJIbHO COCTAaBJIEHHOMY IUIaHY, UCHONIb306amb HapALy C
OCHOBHBIMHU U JIOTIOJIHUTENBHBIE CPEACTBA (CIIPaBOYHAS JIUTEPATYPA, CII0KHBIE TPUOOPHI, KOMIIBIOTED);

— NIAHUPO8ams CBOIO MHAMBUIYaJIbHYIO 00pa30BaTEIbHYIO0 TPACKTOPUIO;

— pabomams MO CaMOCTOATENBHO COCTABJICHHOMY IUIaHY, CBEPSSICh C HUM U C LENbIO JESITEIbHOCTH,
WCHPAaBIIAA OIKUOKHU, UCIOIb3YsI CAMOCTOATEIBHO MTO1I00paHHbIE CpelIcTBa (B TOM uncie u HTepHer);

— CBOOOIHO 110.16306ambcsl BBIPAOOTAaHHBIMHU KPUTEPUSMH OLIEHKH U CAMOOLIEHKH, UCXO/S U3 1NN U
MMEIOLIUXCS KPUTEPUEB, pa3inyasi pe3yibTaT U COCOObI 1eHCTBUI;

— B XO/I€ MPEJICTaBIICHUS IIPOEKTA 0a8aAmMb OYEeHK) €ro pe3ylibTaTaM;

— CAMOCTOSATEIBHO 0CO3HA8AMb IPUUNHBI CBOETO YCIIEXa UM HEyCIeXa U HaXOAUTh CIIOCOOBI BBIX0/1a U3
CUTYyallUU HeycCIexa,

— yMemb OyeHumsb CTENEHb YCIENTHOCTH CBOEH MHANBUAYAIIbHON 00pa30BaTeIbHON JESTEbHOCTH;

— dasamb oyenKy CBOMM JIMYHOCTHBIM KayecTBaM M dYepTaM Xapakrepa («KakoB s»), ONpPEIesiTh
HaIpaBJIEHUSI CBOETO Pa3BUTHS (KKAKUM 51 XOUY CTATbh), «4TO MHE JUIsl 3TOTO HAJIO CHENAThH)).

Cpeocmeom opmuposanus peryasTUBHbBIX Y Y]l cioyXkaT TEXHOJOTHMS CHUCTEMHO- JAEATEIbHOCTHOTO
MO/IX0JIa Ha ATare U3y4yeHUs HOBOTO MaTepualia U TEXHOJOTHUs OLIECHUBaHUs 00pa30BaTEIbHBIX JOCTUKEHHM

(Y4eOHBIX yCIIEXOB).

Ho3naeamenvuvie YY/I:

5-9-it knaccot

— AHATU3UPOBAMb, CPABHUBAMb, KlAccuduyuposams u 0606uams HaKThl U SBICHUS;

— ocywecmansims CpaBHEHUE, CEPUALIUIO M KJIaCCU(UKAITUIO, CAMOCTOSTEIbHO BEIOMPAsi OCHOBAHUS U
KPUTEPUH I YKa3aHHBIX JJOTHUECKUX OIEPaIlHii; CTPOUTH KIacCU(PUKAINIO MYTEM TUXOTOMUYECKOTO
nenieHus (Ha OCHOBE OTPUIIAHMS);

— cmpoumsb TOTUYECKH OOOCHOBAaHHOE pacCyXJIEHHE, BKIIOYAIOIIee YCTAaHOBICHUE MPUYMHHO-
CIICICTBEHHEIX CBS3EH;

— co30a6amb MaTEMaTHUECKHE MOJICIIN,



— COCTaBIISITh TE3HCHI, pa3jIMYHbIC BUAbI IUIAHOB (TPOCTBIX, CIOXKHBIX M T.L.). IIpeoOpa3zoBbIBaTh
WH(pOpMAIHIO W3 OJTHOTO BHUJIA B IPYTroM (TAONHITy B TEKCT, IUarpamMMmy H TIp.);

— 8bIYUMBIEAMb BCE YPOBHU TEKCTOBOW MHPOPMALIUH.

— ymemb onpeoensimb BO3MOYKHBIE MCTOUYHUKM HEOOXOAMMBIX CBEJICHHMH, NPOU3BOAUTH IIOMCK
nH(pOpMAaIINY, AaHATU3UPOBATh U OILICHUBATH €€ JOCTOBEPHOCTb.

— IIOHMMas TO3MLUIO JpPYyroro 4YeloBeKa, pasiuuams B €ro pedd: MHEHHE (TOYKY 3peHHs),
JI0Ka3aTeNbCTBO (apryMeHThl), (aKThl; THIOTE3bl, AKCHOMBI, TEOpHH. JlJIi 3TOr0 CaMOCTOSATEIBHO
UCIOJIb30BaTh pa3IM4yHble BUJIBl UYTEHMs (M3ydarollee, MPOCMOTPOBOE, O3HAKOMHUTEIBHOE, IMOMCKOBOE),
IIPUEMBI CITYILLIAHMS.

— caMOMYy c030asamb WUCTOYHUKM MH(POpPMAlMM Pa3HOTO TUIA U JUI Pa3HbIX ayAUTOpUM, cOOI0AaTh
MH(OPMALMOHHYIO TUTHEHY U MpaBHiia HH(PpOpMaMOHHON 6€30aCHOCTH;

— YyMemb UCNONb306amMb KOMIIBIOTEPHbIE M KOMMYHMKAIlMOHHBIC TEXHOJIOIMHM KaK WHCTPYMEHT I
JIOCTIDKEHHMSI CBOMX LeJNeld. YMeTh BBIOMpaTh aJCKBaTHBIC 3ajau€ HMHCTPYMEHTAJIbHBIE MPOTPAMMHO-
anrnaparHble CpeACTBa U CEPBHCHI.

Cpeocmeom popmuposanus To03HaBATENbHBIX Y Y /[ ciyxkar ydeOHBIH MaTepuan M TPEkKAEC BCETO

MIPOYKTHBHBIC 3aJaHUs YIcOHUKA.

— HWcnonp30BaHWE€ MAaTEeMaTHUYECKUX 3HAHWUM NJI1 pEIICHUs Pa3IMUYHbIX MAaTEMAaTHMYECKUX 3aJad U
OLICHKH IOJIyY€HHBIX PE3YJIbTATOB.

— COBOKYITHOCTh YMEHHUH IO UCIIOJIb30BAHUIO JOKA3aTE€IbHON MaTEMAaTUYECKOMN peyn.

— CoBOKYmHOCTb yMEHHUH 1O pabore ¢ wuHpopManueil, B TOM 4YHUCIE U C PA3IUYHBIMU
MaTeMaTHUYECKUMH TEKCTaMMU.

— YMeHus ucnosib30BaTh MAaTEMaTUYECKUE CPEACTBA ISl U3YUEHHUS U ONIMCAHUS PEATIbHBIX ITPOLIECCOB
1 SABJICHHUH.

— He3aBUCMMOCTD ¥ KpUTUYHOCTD MBIILJICHHUS.

— Boas 1 HacCTOMYUBOCTh B JJOCTHXKCHUM LICTIH.

Kommynuxamuenwvie YY/I:

5-9-it knaccot

— CAMOCTOSTEIILHO Op2anu306bi6ams y4eOHOE B3aUMOICHCTBHE B IpymIie (ONpeaAesTh oOuue e,
JIOTOBApUBATHCS APYT C APYTOM U T.J1.);

— OTCTauBasi CBOIO TOUKY 3PEHUS, NPUEOOUMb apeyMenmbl, TONTBEpKIas UX hakramu;

— B IUCKYCCHUU yMemb 6bl0GUHYMb KOHTPAPTYMEHTHI;

— YUUTBCSI KpUMUYHO OMHOCUMbCSL K CBOEMY MHEHHIO, C TOCTOMHCTBOM NpU3HA8aAMb OITMOOYHOCTh
CBOETO MHEHUS (€CITK OHO TaKOBO) M KOPPEKTUPOBATH €T0;

— MOHMMas O3UIIHIO IPYTOT0, pa3iuiams B €ro pedu: MHEHHE (TOUKY 3pEHNs), 10Ka3aTeIbCTBO
(apryMeHTHI), (paKThl; THTIOTE3bI, AKCUOMBI, TEOPUU;

— yMemb B3TJISHYTh Ha CUTYAllUIO C MHOM MO3ULUU U 00208apUu8amuvCsi C THOAbMHI UHBIX MTO3ULUH.

Cpeocmeom  opmupoeanusi KOMMYHUKATUBHBIX Y Y] ciy)kaT TeXHOJOTHs MPOOJIEMHOro oOydeHwUs,

opraHuzanusa paGOTBI B MaJlbIX TpYIIIax, TaKKXC HCIOJIb30BAHHUC HA YPOKaxX TCXHOJIOTHHU JIMYHOCTHO-

OPHUCHTHPOBAHHOTO U CHUCTEMHO- ACATCIIBHOCTHOI'O O6y’~IeHI/I$I.

IIpeaMeTHBIMH pe3yJibTaTAMU U3y4yeHUs NpeameTa «MaTteMaThKay SBISIOTCS CIECAYIONINE YMEHMS.

5-i kaacce

Hcnonvzosamo Ipru pCHICHUNU MATCMATHYCCKUX 3a/ad, UX 000CHOBAaHHUHM H ITPOBEPKEC HalJICHHOTO
pCUICHUA 3HAHUC!

- HA3BaHWH W TOCIIEOBATEILHOCTH YHcel B HaTypalbHOM psay B mpeaenax 1 000 000 (¢ xakoro



qrclia HAUMHACTCS 3TOT PsAll, KaKk 00pa3yeTcs KaK0€ CICIYIOIIee YUCIIO B 3TOM PAY);
- Kak oOpasyercs Kakaas ClIeayromias CY¢THas ¢IMHNIIA;
- Ha3BaHUS U MOCJIEI0BATEILHOCTh PA3PsA0B B 3aMIUCH YHCIIA;
- Ha3BaHUS U MOCJIEI0BATEILHOCTD IEPBBIX TPEX KIIACCOB;
- CKOJIBKO pa3psiJIOB COJIEPKUTCS B KaXKJIOM KJIACCE;
- COOTHOIIIEHUE MEXIY pa3psaaMu;
- CKOJIBKO €IMHUII KaXKJIOTO KJIACCa COJIEPKUTCS B 3aMCH YHUCIIA;
- KaK yCTpO€Ha MO3UIIMOHHAs JECATUYHAS CUCTEMA CUHCIICHHUS;
- ©IUHUILIBI U3MEPEHHUS BEJIMYUH (JIJIMHA, Macca, Bpemsi, IUIOIab), COOTHOLIECHUS MEXKy HUMH;
- JIECATUYHBIX IPOOSX M MpaBHIaX JACHUCTBUI C HUMU;
- cpasHusams NECATUIHBIC TPOOH;

- BbINOJHAMb ONIEPALUH HAJ JECATUYHBIMH JPOOSIMHU;

- npeobpazosvleams NECATHUHYIO TPOOb B 0OBIKHOBEHHYIO M HA000POT;

- OKpyensimy LeNbIe YhClia U JIECATUYHbIE Jpoou;

- HaxoOoums TPUOIHKEHHBIC 3HAYCHHS BEJTMYUH C HEIOCTATKOM U U30BITKOM;
- 8bINOIHAMb IPUONKEHHBIC BEIYUCIICHUS M OIICHKY YUCIIOBOTO BBIPAKCHUS,

- (DYHKIIMOHALHOM CBSI3W MEXKJY TPYIIaMU BEIUYHH (II€HA, KOJMYECTBO, CTOMMOCTH; CKOPOCTD,
BpEMsI, PACCTOSIHUE; POU3BOAUTEIBHOCTD TPY/la, BpeMs paboThl, paboTa).
Buvinonname ycrawie Berauciienus (B npeaenax 1 000 000) B ciaydasix, CBOIUMBIX K BBIYHCICHUSM B

npeaenax 100, 1 TUCbMEHHBIE BBIUMCICHUS B OCTAJIBHBIX CIyYasX; BBIMOJHITH MPOBEPKY MPABHIHLHOCTU
BBIYHCIICHHUI;

- 8blnoaHAMb yMHOXeHHe u neneHue ¢ 1000;

- 8LIYUCAAMb 3HAYCHUS YHCIIOBBIX BRIpAXKEHUH, cogepxamux 3—4 neiicTBus co ckoOkamu U 6e3 HUX;

- peuiamb TIPOCTHIE U COCTABHBIE TEKCTOBBIC 33/1a4H;

- BbINUCHLIBAMbL MHOMKECTBO BCEBO3MOXKHBIX PE3YJbTAaTOB (MCXOJOB) TMPOCTEHININX CIyYaiHbBIX
AKCIIEPUMEHTOB;

- HaxoO0ums BEPOSITHOCTU MPOCTEUIIINX CITYyIaHBIX COOBITHI;

- pewiams yIOOHBIM st ce0si crmocoOoM (B TOM YHCIE W C TOMOIIbIO Tabmuil U rpadoB)
KOMOWHATOpHBIE 33/1a4d: HA MEPECTAaHOBKY M3 TPEX DIIEMEHTOB, MPABWIO TPOM3BENEHUS, YCTaHOBIICHHUE
qucia nap Ha MHOXKECTBE U3 3—5 3J1eMEHTOB;

- pewiamsb yAOOHBIM Ui ce0sl cHocoOOM (B TOM YHCIIE U C TOMOIIBIO TaOIUIl U Tpad)oB) JTOTUUECKUE
3aJjauu, cojieprkalue He 6osee TpEX BbICKa3bIBAHUM;

- yumams WHOOPMAIIHIO, 3aITUCAHHYIO C TIOMOIIBIO JINHEHHBIX, CTOJIOUATHIX U KPYTOBBIX THATPaMM;

- cmpoums MPOCTEUITNE TUHEHHBIE, CTOI0YaThIe M KPYTOBbIE TUArPaMMBI;

- HaxoO0umv PEUICHUs <«OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/a4, B KOTOPBIX HCIOJIB3YIOTCS

MaTeMaTHYeCKHUEe CPEJICTBA;
- co30asambv MPOAYKT (pe3yibTaT MPOEKTHON AESATEIbHOCTH), ISl U3yYEHUS! M OMUCAHUS KOTOPOIo

HCIOJIB3YIOTCA MaTEMATHYCCKUC CPCICTBA.

6-i1 KiIace

Hcnonvzosams Ipu pCHICHUN MATCMATHYCCKUX 3a/av, UX 000CHOBaHUH H IIPOBEPKEC HaliIECHHOTO
peuiCHud 3HAHUC O:

- packiaovléams HATypaIbHOE YUCIIO HA TPOCThIE MHOXKHUTEIIN;
- HaxoOums HAaUOOJBIITUI OOITUH ACIUTETh U HAUMEHBIIIee 00Iee KPaTHOE HECKOJIBKUX YHCETT;
- OTHOIIEHUSIX U TIPOMOPIUAX; OCHOBHOM CBOMCTBE MPOIIOPIIHH;

- TpsIMON U 0OpaTHOI MPONMOPLMOHANBHBIX 3aBUCUMOCTSIX U UX CBOMCTBAX;

- IpPOLICHTAX;

- LENbIX U APOOHBIX OTPULIATENIbHBIX YHCIIAaX; PAlMOHATIbHBIX YHCIAX;

- IpaBUJIC CPABHEHUS PALlUOHAJIBHBIX YHCEIL;

- IPAaBWJIAX BBIIIOJIHEHUS ONEpalvii HaJl pallMOHAIILHBIMY YMCIIAMH; CBOMCTBAX OIIEpaLUii.



- Jelums YUCIIO B JAHHOM OTHOIICHUU;

- Haxooumbs HEU3BECTHBIN WJIeH MPOMOPIUH;

- Haxooums JAHHOE KOJMYECTBO IPOILIEHTOB OT YHUCIIA W YHUCIO MO H3BECTHOMY KOIUYECTBY
MIPOLIEHTOB OT HETO;

- HAaxoO0ums, CKOJBKO MPOLIEHTOB OJIHO YHCIIO COCTABISIET OT JPYroro;

- ysenuuusams W yMEHbIIATh YKCIIO HA JAHHOE KOJIUYECTBO MPOIEHTOB;

- pewiamsb TEKCTOBBIC 33/1a4M HA OTHOILIEHUS, TPOTIOPIIUU U MPOLEHTHI;

- cpasHusamu JBa PallMOHAIIBHBIX YHCIIA;

- 6bINOJHAMb ONEPALMHU HAJl PAllMOHAILHBIMU YHCIIAMH, WCIIOIb30BaTh CBOMCTBA OMEpalMil s
YIOPOIIEHUS BHIYUCIICHUIH;

- pewiams KOMOMHATOPHBIE 33]]a91 C TIOMOIIBIO MPaBUIa YMHOXKEHUS;

- Haxooums BEPOSTHOCTU NPOCTEUIINX CITyYailHBIX COOBITUH;

- peuiams MPOCTEUIINE 3a/1a41 HA OCEBYIO U IIEHTPAIbHYIO CUMMETPHIO;

- pewiams MPOCTEHIIINE 3a/1a4K HA pa3pe3aHue U COCTaBICHUE reOMETpUIecKuX (puryp;

- Haxooums PEUICHHsS <«OKU3HEHHBIX» (KOMIIETCGHTHOCTHBIX) 3a7a4, B KOTOPBIX HCIIOIB3YIOTCS
MaTeMaTHUYeCKHUe CPEJICTBA;

- co30asamsb MPOAYKT (PE3yNIbTAT MPOCKTHOMN ACSITEILHOCTH), Il U3YYCHHUSI M OMUCAHUS KOTOPOTO
UCIOJIB3YIOTCS MaTeMaTHUECKUEe CPEICTBA.

7-H KJacc.
Anareopa

Hcnonvzosamo Ipu PCHICHUU MATCMATHUYCCKHUX 3ajla4, UX 000CHOBAaHHUH U IIPOBCPKE HaWeHHOTO
PCUICHUA 3HAHUEC O:

- HaTypaJbHbIX, UEJbIX, PALHOHAIBHBIX, UPPALMOHAIBHBIX, JEHCTBUTEIbHBIX YACIIAX;

- CTEIEHHU C HATypaJbHBIMU MTOKA3aTEJISIMU U UX CBOMCTBAX;

- OJJHOWIECHAaX W IpaBWJIax ACHUCTBUI C HUMH;

- MHOTOYIEHaX W MpaBUjiax JAEUCTBUI C HUMHU;

- (hopmynax COKpaméHHOTO0 YMHOXKEHHS;

- TOXKJIECTBaxX; METOJAaxX IOKa3aTeIbCTBA TOXKICSCTB;

- JINHEMHBIX YPAaBHEHUSAX C OJHON HEU3BECTHOM M METO/IAX UX PEUICHUS;

- CHCTEMax JBYX JMHEHHBIX YPaBHEHUH C ABYMsI HEU3BECTHBIMHU U METOJAX UX PEILCHHUS.

- Buinonnsame NEHCTBHS C OMHOYICHAMH M MHOTOYICHAMMU,

- Y3Ha6ambv B BBIPAXKEHUAX (HOPMYIIBI COKPAIIEHHOTO YMHOKEHHUS U IPUMEHSTH UX;

- pPAackiaovléams MHOTOWIEHBI HA MHOKUTEIH;

- 8bINOJIHAMb TOKACCTBEHHBIE MPE0OPa30BaHUS ETBIX alreOpandyeckuX BhIpaKeHHUIA;

- 00Ka3b18amb MPOCTEHIIINE TOXKIECTBA;

- Haxooums YUCIO COYETAHHI U YHCIIO pa3MEIICHHIA;

- pewiams TUHEHHBIE YPABHEHHUSI C OJJHOM HEM3BECTHOM;

- peuwiams CUCTEMBI ABYX JUMHEHWHBIX YPAaBHEHUMN C ABYMsSI HEU3BECTHBIMH METOJIOM IOJICTAHOBKH U
METOIOM aNTeOpanyecKoro CI0KECHHS;

- pewiamb TEKCTOBBIE 3a/1a4M C IOMOILBIO JUHEWHBIX YPAaBHEHUN U CUCTEM;

- HaAxoOums PEIICHUS <(OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/Ja4, B KOTOPBIX HCIOJIb3YIOTCS
MaTeMaTUYECKUE CPEICTBA;

- co30asamu MPOAYKT (PE3yNIbTaT MPOCKTHOMN JACSITEIBHOCTH), IJI1 U3YYCHHUS M OMHUCAHHS KOTOPOTO
HCIIOJIb3YIOTCS MATEMATHYECKHUE CPEICTBA.

7-i KJaace.

I'eomerpus

HUcnonvzosamo Ipru pCHICHUU MATCMATHYCCKUX 3a/ad, HUX 000CHOBAaHHUHM H ITPOBEPKEC HalJIEHHOTO

pElIeHNs] 3HaHUE O:



OCHOBHBIX TCOMCTPUUYCCKUX IIOHATHAX: TOYKaA, IIpsAMad, IJIOCKOCTb, JyY, OTPC30K, JIOMaHas#d,

MHOT'OYT'OJIBHUK;

OTIpeJIeJICHUH YTia, OUCCEKTPUCHI YIIIa, CMEXKHBIX U BEPTUKAIBHBIX YIJIOB;

CBOMCTBAX CMEKHBIX U BEPTUKAJIBHBIX YIJIOB;

OTIpeJIeIEHUH PaBEHCTBA T€OMETPUUYECKUX (PUTYP; IPU3HAKAX PABEHCTBA TPEYTOJIBHUKOB;
reOMETPHUECKUX MECTAaX TOYEK; OUCCEKTpUCE YIila U CEpeIUHHOM IEPIEHIUKYIISIPE K OTPE3KY KaK

reOMCTPHUICCKUX MCCTAX TOYCK;

OIIpEEIICHUY NapaJUIEIIbHBIX MPSAMBIX; IPU3HAKAX U CBOMCTBAX IapajuICIbHBIX IPSMBIX;
AKCHOME ITapaJUIEIbHOCTH U €€ KPAaTKOM UCTOPUU;

(dbopMysie CyMMBI YIJI0B TPEYroJibHHKA,

OINPEJIEJICHUU U CBOMCTBAX CPEIHEN JIMHUHU TPEYTrOJIbHUKA;

teopeme Daneca.

IIpumensims CBOUCTBA CMEKHBIX U BEPTUKAJIBHBIX YIJIOB IIPU PELICHUU 33/1a4;

HaxoOums B KOHKPETHBIX CUTYallUAX paBHbIEC TPEYTOJIbHUKH U I0Ka3bIBATh UX PABEHCTBO;
ycmanaeaueams NapajuieIbHOCTh MPSIMBIX U IIPUMEHATHh CBOMCTBA MapAJICIIbHBIX IIPSIMBIX;
NpUMEHAMb TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA;

UCNOIb306aMb TEOPEMY O CPEAHEH JINHUM TPEYroJIbHUKA U TeopeMy Daiieca Ipy pelIeHUH 3a1ay;
HaxoOums PELICHUs <(OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/ad, B KOTOPBIX HCIIOJIB3YIOTCS

MAaTeMaTUYCCKHEC CPCACTBA,

cozoasamo IMPpOAYKT (pe3yanaT HpO@KTHOﬁ I[eSITCJ'IbHOCTI/I), IJIL U3YUCHUSA U OIMUCAHUA KOTOPOTO

HCIIOJIB3YIOTCA MAaTEMATHYCCKUC CPCACTBA.

8-# kJyacc.
Aunredpa

Hcnonvzosams IIpru pCHICHUHN MATCMATHYCCKUX 3ajad, UX 000CHOBaHHM U ITPOBEPKE HANJICHHOTO

PCUICHUA 3HAHUEC O:

anrebpanvecko Jpodu; OCHOBHOM CBOMCTBE ApOOH;
MpaBWJIax JEUCTBUH ¢ anreOpandyeckKuMU JpoosimMu;
CTETEHSX C LIEJIBIMU IT0KA3aTEIsIMU U UX CBOWCTBAX;
CTaH/IapTHOM BUJIE YUCIIA;
2 k y
byakmusax Y =kx+b, y=x, y= o UX CBOMCTBaxX U rpadukax;
MOHATUY KBaJIPATHOTO KOPHA U apu(METUYECKOT0 KBaJPAaTHOIO KOPHS;
CBOMCTBaxX apu(PMETUUECKUX KBAJPATHBIX KOPHEH;

byHKIIUYU Y = VX , eé croiicTBax u rpaduxe;
dbopmyIie st KOpHEH KBaIpaTHOTO YpaBHEHHS,

TEOpEME Buera HJIA HpI/IBe)IéHHOFO u 0611161"0 KBaApPAaTHOI'O YPABHCHUAA,
OCHOBHBIX MCTOAAax PpCHICHUA LCJIbIX pPalUuOHAIBHBIX ypaBHeHHﬁZ MCTOJI€ Pa3JIOKCHUA Ha

MHOXKHUTCIIM 1 MCTOAC 3aMCHBI HCH3BCCTHOﬁ;

METO/I€ peuIeHHs IPOOHBIX PallMOHAIbHBIX YpaBHEHUI;

OCHOBHBIX METOJ]aX PEIICHUSI CUCTEM PAIlHOHATBHBIX YPAaBHEHUN.

Cokpawams anredpandeckue Apoowu;

8bIN0IHAMb apu(PMeTHIeCKue NeUCTBUS C aNreOpandecKuMu Ipo0simMHu;
UCNOIb306aMb CBOMCTBA CTETICHEH C IEITBIMU TI0KA3aTEISIMU TIPU PEIICHUH 3a]1a4;
3anucvl8amsy YNClia B CTAaHAAPTHOM BHUJIE;

8bINOIHAMb TOXKICCTBEHHBIC MPEOOPa30BAHMS PAITHOHATBHBIX BRIPAKCHU;

y k y
cmpoums rTpaduku QyHkmmii Y =kx+b, y:XZ, Y =— ¥ HCHOOJB30BaThb WX CBOMCTBAa NpH

X

pCUICHUHA 3a/1a4;

gbluucaAms apu(PMETHUECKUE KBaIPATHbIE KOPHU;
npumensmb CBOMCTBA apu(hMETHUECKUX KBAJPATHBIX KOPHEH MPH pEeIICHUH 331a4;

cmpoums TpaduK QyHKIUU Y = VX ¥ ucnons3oBats ero cBoiicTsa IPU pPEIIeHUH 3aJ1ay;



- peuiams KBAJpPATHBIC YPABHEHUS;

- npumeHams TeopeMy Buerta npu perienun 3anad;

- pewiams LENbIE pPAlMOHAIBHBIE YPAaBHEHHUS METOJOM pa3JIOKEHUS HAa MHOXKHUTEIM U METOJ0M
3aMEHbI HEU3BECTHOM;

- pewiamsb JpOOHBIE yPaBHEHUS;

- peuwiamsb CUCTEMBI PAllMOHANBHBIX YPaBHEHUN;

- peuiams TEKCTOBBIC 33/1a4l C TIOMOIIBIO KBAJIPATHBIX U PALIMOHAIILHBIX YPABHEHUN U UX CUCTEM;

- Haxooums PEUIeHUs] «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX HCIIOJIb3YIOTCA
MaTEMaTHUYECKUE CPEJICTBA;

- co30asamb MPOAYKT (pe3yabTaT MPOCKTHON AEATEIbHOCTH), Ul U3YYEHUS U OMUCAHUS KOTOPOIrO
HCIOJIb3YIOTCSL MaTEMaTUUECKHUE CPEICTBA.

8- kiIacc.

I'eomerpus

Hcnonvzosams IIpru pCHICHUN MATCMATHYCCKUX 3ajad, HUX 00OCHOBAaHHMM U ITPOBEPKE HANJICHHOTO
peuiCHud 3HAHUC O:

- OompejeNieHUH NapajuiesorpaMma, pomoa, mpsiMOyroJIibHUKA, KBaJApaTa; UX CBOMCTBAaX U MPU3HAKAX;

- OIpEeNICHUU Tpalleliy; dJIEMEHTaX TpallelUu; TEOPEME O CPEAHEN JIMHUM TPANCLNH;

- OMpeeNIieHUU OKPYKHOCTH, Kpyra ¥ X 3JIEMEHTOB;

- TeopeMe 00 U3MEPEHUH YTIIOB, CBSA3aHHBIX C OKPY)KHOCTBIO;

- OMpeeNIeHUU U CBOMCTBAX KacaTeJIbHBIX K OKPYKHOCTH; TEOPEME O PaBEHCTBE JBYX KacaTelbHbIX,
IIPOBEIEHHBIX U3 OJJTHOM TOUKH;

- OMpezeNieHUU BIUCAHHON U OMMCAaHHOW OKPY)KHOCTEH, UX CBOMCTBAX;

- OINpEENIEHUU TPUTOHOMETPUYECKUE (PYHKIMHM OCTPOTO YIJIa, OCHOBHBIX COOTHOLIEHUN MEXIY
HUMU;

- npuéMax peuIeHHs NPSIMOYTOJIbHBIX TPEYTOJbHUKOB;

- TpUTOHOMETpUYecKUX QyHKIMAX yrioB oT 0 1o 180°;

- TeopeMe KOCHHYCOB U TEOPEME CHHYCOB;

- TpuéMax pelieHus MPOU3BOJIBHBIX TPEYTOJIbHUKOB;

- (opMmyIax 1 TUIOIIAU TPEYroJbHUKA, apajuleorpaMMa, Tpareuuu;

- teopeme [Iudaropa.

- Ilpumensme TIPU3HAKW W CBOWCTBA MapajjiesiorpamMma, pomOa, IMpsIMOYTOJIbHHKA, KBajapara Mpu
pelLIeHNH 3aa4;

- pewiams MPOCTEHIINE 3a/1a4H Ha TPATIELHUIO;

- Haxooums TPAJyCHYIO MEPY YIJIOB, CBI3aHHBIX C OKPYKHOCTBIO; YCTAaHABIMBATh UX PABEHCTBO;

- npuMeHsamb CBONCTBA KacaTeNIbHBIX K OKPYXHOCTHU IIPH PEIICHUH 3a]1a4;

- pewiams 3314 HAa BIIUCAHHYIO U OMTUCAHHYIO OKPYKHOCTB;

- 8bINOJIHAMbL OCHOBHBIE T€OMETPUUECKHUE TOCTPOCHHUS C TOMOIIBIO IIUPKYIISl U TMHENKY;

- HaxoO0umb 3HAYEHWs] TPUTOHOMETPUUYECKMX (YHKLUUH OCTpPOro yria 4Yepe3 CTOPOHBI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,

- NpUMeHAmMb COOTHOLIECHHUS MEXAY TPUTOHOMETPUYECKHMMM (YHKUMSMHU HpU pEIIeHHH 3371a4; B
YaCTHOCTH, [0 3HAYEHHUIO OJHOM U3 QYHKIMI HAXOIUTh 3HAUEHUSI BCEX OCTAJIbHBIX;

- pewiams NPSIMOYTOJIbHBIE TPEYT OJIbHUKH;
c600umsv paboTy C TpUTOHOMETpUUYeCKUMH (GyHKIUsAMHA yrioB oT 0 g0 180° k cimydaro OCTphIX

yTJIOB;
- npuMeHaAmb TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB IPH PEIICHUH 33]1a4;
peuiams TIPOU3BOJIbHBIE TPEYTOJIbHUKH;
Haxooums TUIOIIAIU TPEYroJbHUKOB, apauIeIOrPaMMOB, Tpamneuii;
- npumenams Teopemy [ludaropa npu pemienun 3aaay;
- Haxooums MPOCTEUIINE T€OMETPUUECKHE BEPOSITHOCTH;
- HaxoO0umb PEIIeHUs («KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/a4, B KOTOPBIX HCHOJB3YIOTCS
MaTeMaTHYECKUE CPE/ICTRA;
- co30asamy NPOAYKT (pe3yabTaT MIPOEKTHON AEATENbHOCTH), U1 U3YUYEHUS U OMUCAHUS KOTOPOIO



HCIOJIB3YIOTCA MATCMATHYCCKUC CPCACTBA.

9-i1 kiIacc.

Auredpa

Hcnonvzosamos Inpru pCIICHUU MATCMATHYCCKUX 3aJad, HUX 000OCHOBAaHHUH H IMPOBEPKEC HaWJIEHHOTO

pEeIICHUA 3HAHUEC O:

CBOMCTBAX YHMCIIOBBIX HEPABEHCTB;

MeTOaXxX pPEeHIeHUs JIMHEHHBIX HEPABEHCTB;

CBOMCTBax KBaJIpaTUYHOU (PYHKITUH;

METO/aXxX pelIeHus] KBaIpaTHbIX HEPABEHCTB;

METO/Ie MTHTEPBAJIOB sl PEIICHUS PAllMOHATbHBIX HEPABEHCTB;
METO/aX PEIICHUS] CUCTEM HEPABEHCTB;

cBoifcTBax u rpaduke GyHKIuK Y = X" IIpH HATYPaITLHOM N;
ONPEIEIICHUN U CBOMCTBAaX KOPHEW CTEIIEHH N;

CTENEHAX C PallMOHAJIBHBIMU [TOKA3aTEsIMU U UX CBOMCTBAX;
OTIpEJICICHUN U OCHOBHBIX CBOMCTBAaxX apu(METHYECKON Iporpeccuu; GopMylie s HaXOKICHUS

CYMMBI €€ HECKOJIbKUX ICPBBIX YJICHOB,

OIpe/ICJIEHUU U OCHOBHBIX CBOMCTBAX M€OMETPUYECKOMN IMporpeccuu; Gpopmysie JUisl HaXO0XKIAECHUS

CYMMBI €€ HEeCKOJIbKHMX ICPBLIX YJICHOB,

dbopMyIte ISl CyMMBI OE€CKOHEYHOM TeOMETPHUYECKON MPOrpeCcCuy CO 3HaMEHATENIeM, MEHBIIINM TI0

MOJIYJIIO €TUHUIIBL.

Hcnonvszoéams CBOWCTBA YUCIOBBIX HEPABEHCTB AJIsl IPE0Opa30BaHUsl HEPABEHCTB;
00Ka3vl6ams NPOCTENIINE HEPABEHCTBA,;

peuiams JINHENHbIE HEPABEHCTBA,

cmpoums TpaduK KBaJpaTUYHON (QYHKIIUH U UCIIOJIb30BaTh €r0 PU PEIICHUH 3a/1a4;
peuiams KBaJpaTHbIE HEPABEHCTBA;

peuiams palliOHAJIbHBIE HEPABEHCTBA METOI0M UHTEPBAJIOB;

peuiamsb CUCTEMbI HEPABEHCTB;

cmpoums rpaduk GyHKIMK Y = X" TP HATYpaJbHOM N M MCIIOJIB30BATh €r0 MPH PEIICHHN 3a/1a4;
HaxoO0ums KOPHH CTETICHH N,

UCNo1b306ams CBOWCTBA KOPHEH CTENEHH N TIPU TOXKIECTBEHHBIX MPEOOPA30BAHMSIX;

HaxoOums 3HAYEHUS CTENICHEW C palliOHAIBHBIMHU TIOKA3aTEISIMU;

peuiams OCHOBHBIC 33]]a4H Ha apU(PMETUUECKYIO M T€OMETPHUIECKYIO TPOTPECCUH;

Haxooums CyMMy OECKOHEYHOW T'e€OMETPHYECKOH MPOTpecCHH CO 3HaMeHaTeJIeM, MEHBIIUM IO

MOAYJIKO CAUHUILIBI;

Haxooums PEUICHUS] <«OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3ajiady, B KOTOPBIX MCIIOJb3YIOTCA

MAaTCMaTUUYCCKHUEC CPCACTBA,

co30asamub MPOLYKT (pe3yabTaT MPOESKTHOU AESITEIbHOCTH), JUIsl U3YYEHHs U OMHMCAaHUS KOTOPOTO

HCIOJIB3YIOTCA MATEMATHYCCKUC CPCICTBA.

9-i11 kiIacc.

I'eomerpus

Hcnonvzosamos Ipu pCIICHUU MATCMATHYCCKUX 3aJayd, UX 000OCHOBAaHHUH H IMPOBEPKEC HalJIEHHOTO

pEeIICHUA 3HAHUC O:

MpU3HAKaxX MOJ00HS TPEYroJbHUKOB;

TEOopeMe O POMOPIUOHATBHBIX OTPE3KAX;

CBOMCTBE OMCCEKTPHUCHI TPEYTOJIBHUKA;

MPOIMOPIIMOHANBHBIX OTPE3KaX B MPSIMOYTOJIEHOM TPEYTOJIbHUKE;
MIPONOPIIMOHATIEHBIX OTPE3KAaX B KPYTeE,;



- TeopeMe 00 OTHOIIEHUH IIJIOMIAACH M0T00HBIX MHOTOYTOJIbHUKOB,;

- CBOMCTBaX NPaBUJIBHBIX MHOIOYIOJIBHUKOB;, CBS3M  MEXAY CTOPOHOHW  IPaBUIBHOIO
MHOT'OYTI'OJIbHUKA U paJiyCaMy BIIMCAHHOTO U ONMMCAHHOTO KPYIOB;

- OIIpEeJIeJIEHUH JUTMHBI OKPYKHOCTHU U (popMyJie Juist €€ BBIYMCICHMUS;

- (opmyIie IIoIaa MPABUILHOTO MHOTOYT OJIbHUKA;

- OINpENeJIEHUM IUIOIAAu Kpyra u ¢opmyiae g e€ BblUMCICHHs; (opMyse il BBIYMCICHUS
IJIOUIAZEN YacTen Kpyra;

- IIPaBWJIEC HAXOKICHHS CyMMBI U PA3HOCTH BEKTOPOB, IPOU3BEACHMS BEKTOPA HA CKAJISIP; CBOWCTBA
3TUX ONEpaluid;

- OINpeCIIEHNU KOOPAMHAT BEKTOPA U METOJAX UX HAXOKICHUS;

- TpaBWJIC BHINOJIHEHHUA ONepannii HaJl BEKTOPaMH B KOOPIMHATHOH (hopme;

- OIIpEJICJIEHUH CKAJSIPHOTO MIPOU3BEECHUS BEKTOPOB U (POPMYJIE AJIs €r0 HAX0XKICHUS;

- CBSI3M MEXIY KOOpAMHATaMU BEKTOPOB U KOOPAMHATAMU TOYEK;

- BEKTOPHBIM M KOOPAWHATHBIM METOJIaX PEIICHUs FEOMETPUUECKUX 3aad.

- ¢opmynax o0bEMa OCHOBHBIX MPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (UTyp: Hapajliesienune/a,
KyOa, 1mapa, HIMIMHIPA, KOHYCA.

- [lpumensims pU3HAKYU MOAOOUS TPEYTOJbHUKOB IIPU PELICHUH 33]1a4;

- pewiams MPOCTEUIINE 3314 Ha IPONOPLUOHAIIBHBIE OTPE3KHU;

- pewiamp MPOCTEUIINE 3a1a41 HA IPAaBUIIbHBIE MHOTOYT'OJIbHUKY;

- HaxoO0ums JIMHY OKPYKHOCTH, IUIOIAAb KpYyra U ero yacTe;

- BbINOJHAMb OTIEPALUH HAJl BEKTOPAMHU B TEOMETPUIECKON M KOOPAMHATHOH (popme;

- HaxoO0umb CKAJIAPHOE MPOU3BEIEHUE BEKTOPOB U IPUMEHSTH €ro JJIs HaXOXKICHUS Pa3JIMUHbIX
reOMETPUUYECKUX BEJIUYUH;

- pewiamsb FeOMETPUUECKUE 3aJa4l BEKTOPHBIM U KOOPAMHATHBIM METOA0M;

- NpuMeHAmb TeOMETPUUECKHE TPe0Opa30BaHs IIIOCKOCTH MPU PEIIEHUH T€OMETPUUECKUX 3aj1ay;

- Haxooumb OO0BEMBI OCHOBHBIX MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (Uryp: Mapajulesenuresa,
KyOa, mapa, [WIMHAPa, KOHYCAa;

- HaxoO0umb PEIIEHUs («OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/ady, B KOTOPBIX HCIOJb3YIOTCA
MaTeMaTHYECKUE CPEICTBA;

- co30aeams NPOAYKT (pe3ynbTaT MPOEKTHOW AEATENbHOCTH), Il U3YyYeHUs M OMMCAaHUS KOTOPOTro
HCIIOJIB3YIOTCA MATEMAaTHYECKUE CPEJICTBA.

5. Conep:xkanue yueoHoro npeamera «MaremMaTuka

APUDPMETHUKA 2404.

Harypaasnsblie yncaa. Hatypanbnelii psan. JleciTuunas cuctema cuucieHus. ApugmeTnueckue
NeNCTBUS ¢ HaTypalbHBIMU unciaamMu. CBoMCTBa apu(pMETHUECKUX IEHCTBUH.

Crenenb ¢ HaTYpaJIbHBIM MTOKA3aTEIEM.

YUucnoBble BbIpaXEHUsI, 3HAYEHHUE YUCIOBOTO BbIpakeHud. [[opsIoK AEHCTBUI B YUCTOBBIX
BBIPKEHUSX, UCIIOJIb30BaHNE CKOOOK. Perenne TekcToBBIX 3a7a4 apuPMEeTUUECKUMHU CIIOCOOAMHU.

Henurenu u kpatHeie. CBOMCTBA U NPU3HAKU AEIUMOCTH. [IpocThie n cocTaBHbIE ynciaa. Pa3noxenue
HATypaJbHOI'O YKCJIA HA MIPOCTHIE MHOKUTEIN. [[eIeHne C OCTaTKOM.

JApoou. OOsikHOBEHHBIE 1poOu. OCHOBHOE CBOMCTBO JIpobu. CpaBHEHHE OOBIKHOBEHHBIX JIPOOEH.
Apudmerndeckre IeiCTBUS ¢ 0OBIKHOBEHHBIMH Ipo0siMu. HaxokeHre yacT OT LEJOT0 U IEJIOTo o €ro
YacCTH.

Hecsituunbie qpoou. CpaBHEHUE NECATUYHBIX IpoOei. ApudMeTHdecKre NeHCTBUS C NECATUIHBIMU
npobsimu. [IpeacraBnenue necaTHIHON ApOoOHU B BUJIe OOBIKHOBEHHOW JPOOH M OOBIKHOBEHHOW B BHJIE
JNECATUYHOM.

[IpornieHTHI; HAXOXKICHHUE MTPOIICHTOB OT BETMYMHBI U BEIMYUHEI 110 €€ TporieHTaM. OTHOIIIEHUE;
BBIPAYKEHHE OTHOLLIEHUS B MpoLEeHTax. [Iponopius; 0CHOBHOE CBOMCTBO MPOIOPLUH.

Pemenne TeKCTOBBIX 3324 apru(PMETHUESCKUMHU CIIOCOOAMH.

PanuonaabHble yncaa. [lomoxuTenbHble U OTPULIATEIBHBIE YNCIA, MOAYJIb Ynciaa. MHOXKECTBO LENbIX
YyuCell.



m
MHoxkecTBO PAalUOHAJIBHBIX YHUCCII; pallMOHAJIbHOC YUCJIO KaK OTHOUICHUC — , TAC
n

M — 1esoe Yucio, N — HatypainbHoe yncio. CpaBHEHHE pallMOHAIBHBIX Yucell. Apru(MeTHIeCKHe
JEHUCTBUS ¢ palmoHaIbHBIMU yuciamMu. CBolcTBa apupmMeTnueckux aericTBuii. CTEneHsb C 1eIbIM
[IOKA3aTEJIEM.

HeiictBuTenbHble yncaa. KBagpatubeiii KopeHb u3 uncia. KopeHb TpeThel CTeneHu.

[TonsiTre 06 uppaunoHanibHOM yucie. MppanuoHaibHOCTh YKcia V2 u HECOM3MEPUMOCTb CTOPOHBI U
JMaroHany kBajapara. JlecsaTuuHble TPUOJIMKEHUS UPPALIMOHATIBHBIX YHCETT.

MHO€eCTBO JIeHCTBUTEIBHBIX YHCEIT; TPEICTaBICHNUE AEHCTBUTENbHBIX YUCEN B BHJIE OECKOHEUHBIX
JecSITHUHBIX Apobeii. CpaBHEHUE IEHCTBUTEIILHBIX YHCEI.

Koopaunataas npsimasi. M300pakeHne yucen TOYKaMu KOOPAMHATHOM MpsiMOoi. UncIoBbIe
MIPOMEXYTKH.

N3mepenus, npudankeHus, oeHKkH. Pazmepsl 00BbEKTOB OKpYKaIOLIEro MUpa (0T 3JIeMEHTapHbIX
yacTuIl 10 Beenennoit), 1uTeaIsHOCTh MPOIECCOB B OKPYIKaroIlleM Mupe. Brijenenre MHOXKUTEI —
crenenu 10 — B 3anucu yuca.

[TpubnmkeHHOE 3HAYCHNE BEIMUUHBI, TOUHOCTH MpHOIKeHuss. OKpYyTIIeHHE HATypaIbHBIX YUCEI U
necsITUUHBIX Apodei. [Ipukuaka u olleHKa pe3ylbTaToB BRIYUCICHUH.

AJITEBPA 2004.

AJjredpanyeckue BbIpaxeHusi. bykBeHHbIE BhIpaXeHUs (BBIPAXKEHUS C IEpeMEHHBIMU). YucioBoe
3HaueHue OYKBEHHOTO BbIpakeHus. JlomycTuMble 3HaueHusl nepeMeHHbIX. [loacTanoBKa BelpaskeHU
BMECTO NnepeMeHHbIX. [Ipeobpa3zoBaHre OyKBEHHBIX BBIPaXKEHUI HA OCHOBE CBOMCTB apu(hMETHUECKUX
neiictBuil. PaBeHcTBO OyKBEHHBIX BbIpaxkeHHH. ToXIecTBoO.

Crenens ¢ HaTypalabHBIM IIOKa3aTeNleM U ee cBoicTBa. OHOWIEHBl U MHOTOUIeHbl. CTeneHb
MHorouseHa. Clio)keHre, BBlYUTaHUE, YMHOKEHHE MHOTOWIEHOB. PDOPMYJIbI COKPAIIEHHOTO YMHOXKEHHUS:
KBaJpaT CyMMBI M KBaJpatT pasHocTH. PopMyiia pazHOCTH KBajpaToB. [IpeoOpa3oBaHue 11e10T0 BhIpAXKEHUS
B MHOTOWIEH. Pa3nokeHne MHOrOWICHOB HA MHOXKUTENIN. MHOTOWIECHBI C OAHON nnepeMeHHoi. KopeHb
MHoroujeHa. KBagpaTHblil TpeX4iieH; pa3Io’KeHNE KBaIPAaTHOTO TPEXYJIEHA HA MHOKUTEIH.

Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO anredpandeckoit Apoou. CrnoxkeHue, BBIYUTaHUE,
YMHOKEHHeE, AeJeHne anredpanyeckux Apooeil. CTeneHs ¢ 1ebIM IoKa3aTeleM U ee CBOUCTBA.

PannonanbHble BbIpaykeHUS M UX IpeoOpa3zoBaHus. J{okazaTeabCTBO TOXKIECTB.

KBanpartabie kopHH. CBOICTBa apu(hMETHUECKUX KBaIPATHBIX KOPHEH U UX IPUMEHEHUE K
MpeoOpa30BAHUIO YUCIIOBBIX BbIPAXKEHUI U BHIYMCICHUSIM.

YpaBHeHusi. YpaBHeHue ¢ ogHou nepeMeHHoi. Kopenb ypaBHeHMs1. CBOMCTBA YMCIOBBIX PABEHCTB.
PaBHOCHITBHOCTH YpaBHEHU.

JIuneitHoe ypaBHeHue. KBagpaTHoe ypaBHeHue: popMyia KOpHEH KBaApaTHOTO ypaBHeHUs. Teopema
Buera. Pemienne ypaBHeHH, CBOAAIUXCS K JIMHEMHBIM U KBaAPATHBIM. [[puMepsI penieHus: ypaBHEHH
TpeThell 1 4eTBepToil crenenu. Pemenne ApoOHO-pallnOHAIbHBIX YPaBHEHUH.

VYpaBHeHHE ¢ IByMS IEpEMEHHBIMU. JINHEWHOE ypaBHEHUE C IBYMsI IEPEMEHHBIMU, IPUMEPHI PELICHUS
YPaBHEHUH B LIEIBIX YUCIIAX.

CucreMa ypaBHEHUH ¢ IBYMs IEPEMEHHBIMU. PaBHOCUMIIBHOCTE cUCTEM. CUCTEMBI ABYX JIMHEHHBIX
YPaBHEHUH C ABYMs [IEPEMEHHBIMU; PEILLIEHUE MTOACTAHOBKOM U clloKeHueM. [Ipumeps! pemenus cucrem
HEJIMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMH.

Perienue TeKCTOBBIX 3aau anreOpandeckuM CriocoOOM.

JlexapToBbI KOOPJIMHATHI Ha TUIOCKOCTH. ['padnyeckas MHTEpIIpeTalys ypaBHEHUS C ABYMs
nepeMeHHbIMH. ['paduk TUHEHHOTO ypaBHEHHS C ABYMsI IEPEMEHHBIMU; YTTIOBOK KO3()(DUIIMEHT PSIMOIA;
yCIIOBUE MapaiedbHOCTH IpsMbIX. ['paduku npocTelnx HeMMHEHHBIX ypaBHEHUI: napabosa, runepoorna,
OKpYXHOCTb. ['pacmueckas HHTEpIpETaLUs CUCTEM YPaBHEHHH ¢ ABYMsI IEPEMEHHBIMHU.

HepaBencrBa. UncinoBsle HEpaBEHCTBA M MX CBOWCTBA.

HepaBeHcTBO ¢ 01HOM nTepeMeHHON. PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHEHHbIE HEPABEHCTBA C OJTHOM
nepeMeHHol. KBaagpaTHele HepaBeHCcTBAa. CHCTEMBI HEPABEHCTB C OAHON IEPEMEHHO.



®YHKLMM 65u.

OcHoOBHbIE MOHATHS. 3aBUCUMOCTH MEXKIy BennunHamu. [IpencraBnenne 3aBUCUMOCTEN (hOpMyIaMH.
[Tonstre QyHkIMM.
OO6acTh orpeAesieHus] © MHOXKECTBO 3HaueHur pyHkimu. CriocoObl 3ananus Gyakmuu. ['paduk GyHKIUN.
CpoiicTBa ¢yHKIMH, HX 0TOOpakeHue Ha rpaduke. [IpuMeps! rpa@KOB 3aBUCUMOCTEH, OTPAYKAIOIINX
peaibHbIE POIIECCHI.

Yucnosbie pynkuuu. OyHKIMH, OMMCHIBAIONIKE MPAMYIO K OOPATHYHO MPONOPIHOHAIBLHBIE
3aBHCUMOCTH, UX rpaduku 1 cBoiicTBa. JInHeiHas ¢pyHKkuus, ee rpaduk U cBoiicTBa. KBagpaTnanas
byHkuus, ee rpaguk u cBoiicTBa. CTerneHHbIe (YHKIIMU C HATYPaJIbHBIMH MTOKa3aTeNsIMU 2 U 3, UX TpapuKu

1 CBOMCTBA. - 5 3/5
I'paduxu Gyt y \/a, y Z‘/B, =K.

YucsioBble NMOCJI€A0BATEIbHOCTH. [IOHATHE YUCIIOBOM MOCIEI0BATEIIBHOCTH. 3a1aHUE
MOCIIE0BATEIHLHOCTH PEKYPPEHTHOU (popMyIoii u hopMyIoi N-To YeHa.

Apudmernueckas u reomeTpudeckas nporpeccur. DopmMyiiel N-ro 4jaeHa apupMeTHIecKon u
TE€OMETPHUUYECKOM MPOTpecCHii, CyMMBI TIEPBEIX N uiieHOB. M300pakeHNe YWICHOB apu(PMETHUECKON 1
TreOMETPUUYECKOI Mporpeccuii TOUKaMHu KOOPIAUHATHON TNIOCKOCTH. JIMHEHHBIN 1 9KCTIOHEHITMAIBHBIN POCT.
Cno>xHbI€ TPOLICHTBHI.

BEPOATHOCTBb U CTATUCTHUKA 50u.

OnmucareabHasi ctTaTucTHKA. [IpeacraBienue 1aHHBIX B BUje TaOJMLl, AUarpamMm, TpauKoB.
Crnydaiinast ”3MeHYMBOCTh. CTaTUCTHYECKUE XapaKTEPUCTUKN HAOOpa JaHHBIX: CpeliHee apu(hMEeTHIECKOE,
Me/iMaHa, HauboJipliee ¥ HauMeHbllee 3HaueHus, pa3max. [IpeacraBieHue o BHIOOPOUHOM UCCIIE0OBAHUH.

Cayuaiinble COObITHSI H BEPOSITHOCTB. [IOHATHE O CIIy4aifHOM OMBITE U CIydailHOM coObITHH. YacToTa
ciryyaitHoro co6bITust. CTaTUCTUYECKUH MOAXO]] K IOHATHIO BEPOATHOCTH. BeposTHOCTH
IIPOTUBONOJIOKHBIX COOBITUH. JlOCTOBEpHBIE U HEBO3MOKHBIE COOBITHS. PABHOBO3MOXHOCTH COOBITHH.
Kiaccuueckoe onpezneneHue BEpOsSTHOCTH.

KomOunaropuka. Pemenre koMOMHATOPHBIX 3a7a4 nmepedopoM BapranToB. KomOMHATOpHOE MTPaBUIIO
yMHOkeHus. [lepecTaHOBKH U pakTOpHaIl.

IF'EOMETPUA 2554.

Harasignasi reomerpus. Harnsanasle npeacrabienus o purypax Ha IIIOCKOCTH: HpsAMasi, OTPE30K, JIyd,
yToJl, JIOMaHasi, MHOTOyT OJIbHUK, OKPYXHOCTb, KpYT. UeThIpEXyroJIbHUK, IPSIMOYTOJIbHUK, KBapaT.
TpeyronbHUK, BUIbI TPEYroJbHUKOB. [IpaBuibHbIE MHOTOYTOJIBHUKU. 300pakeHne reoMeTpuIecKux
¢uryp. BzaumHoe pacrnonoxeHnue 1ByX NPsAMBIX, IBYX OKPYKHOCTEH, IPSIMOM U OKPYKHOCTH.

Jlnuna otpeska, tomaHoi. [lepumerp MHOTOyronbHuKa. EquHUIBI n13Mepenus JunHbL. M3mepenne
JUIMHBI OTPE3Ka, IOCTPOEHUE OTPE3KA 3aJaHHOU JUIMHBI.

Bune! yrnos. ['pagycHas Mepa yria. M3smepenne u mocTpoeHue yriioB ¢ IOMOIIBIO TPaHCIIOPTHPA.

[Tonsatue nomanu GUrypsl; eAMHULBI ©3MepeHus iommaay. [Tnomans npsMoyroiabHUKa U TUIOMAAb
kBazpara. [IpubmmkenHoe u3mepenue mionaael Gpuryp Ha kiaetdatoit Oymare. PaBHoBenukue Qurypsl.

Harnsiiaelie npezcTaBiaeHus o MPOCTPAHCTBEHHBIX (pUrypax: Ky0, napasuienenumnes, npu3Ma, nupamMmusia,
map, cepa, KoHyc, HunHap. M3obpaxenue npoctpaHcTBeHHbIX (uryp. [Ipumeps ceueHunit.
MHuororpanauku. [IpaBunbHble MHOTOrpaHHUKH. [IpuMepbl pa3BepTOK MHOTOTPAHHUKOB, IWJIMH]PA U
KOHYyca.

[Tonarue o6bema; equHMLBI 00beMa. OOBEM MPSIMOYTOIBHOTO NapalljieNenumnesa, Kyoa.

[Tonsitue o paBenctBe ¢uryp. LlenTpanpHas, oceBas u 3epkajibHas cMMMeTpuH. M300pakenue
CUMMETPUYHBIX (QUryp.

I'eomerpuueckne gurypsl. [Ipsameie u yrisl. Touka, npsimas, IIIOCKoCcTb. OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble M CMEKHBIE yIibl. bruccekTpuca yria.

[TapannensHble U nepecekaromuecs npsmlie. IleprnenaukynspHsie npsmbie. Teopembl 0
NapaJuIeIbHOCTH U NEPIIEHANKYIIPHOCTU NpsiMbIX. [lepnienankynsp u HakinoHHas K npsimoid. CepeInHHBII
MEPIEeHIUKYIIAP K OTPE3KY.

I'eomerpuueckoe MecTo Touek. CBOICTBa OMCCEKTPUCHI yIJia M CEPEIUHHOTO EPIEHINKYIAPA K
OTpPE3KY.



Tpeyronbsauk. BeicoTa, Mmenunana, OuccekTpuca, CpeiHss JIMHUS TpeyrojibHuKa. PaBHOOE)peHHbBIE 1
PaBHOCTOPOHHUE TPEYrOJbHUKH; CBONCTBA U MPU3HAKKU paBHOOEPEHHOT0 TpeyroiabHuka. [Ipusnaku
paBeHCTBa TpeyrojbHUKOB. HepaBeHcTBO TpeyronbHUKa. COOTHOLIEHUS MEKIY CTOPOHAMHU U yIIIaMH
TpeyrosbHuKa. CyMMa yriioB TpeyroyibHUKa. BHemHue yribl TpeyroiasHuka. Teopema daneca. [Togobue
TpeyroasHuKoB. [Ipusnaku monobus tpeyronbaukoB. Teopema [Mugaropa. Cunyc, KOCHHYC, TaHT€HC,
KOTaHI'€HC OCTPOTO yria NpsIMOYrOJbHOIO TpeyroyibHUKa U yrioB oT 0 1o 180°; npuBeneHne K 0CTpoMy
yriy. Perenue npsMoyroiabHbIX TPEYrojJbHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO. DOpPMYJIBI,
CBA3BIBAIOLIME CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC OJHOT0 U TOTO e yria. Pelienre TpeyrojibHUKOB:
TeopeMa KOCUHYCOB M TEOpEMa CUHYCOB. 3aMedaTelIbHbIe TOUKH TPEYIOJIbHUKA.

YetsipexyronsHuk. [lapamienorpamm, ero cBoiicta u nmpusHaku. [IpsMoyronbHuk, kBaapaT, poMmO, UX
CBOIcTBa U npu3HaKu. Tpanenus, cpeaHsst JUHUS Tpaneuu.

MHoroyroiasHuK. Beinmykiibie MHOTOyrosibHUKA. CyMMa YIJIOB BBITYKJIOTO MHOT'OYTOJIbHUKA.
[IpaBriibHBIE MHOTOYTOJIBHUKH.

OxkpyxHOCTh U KpyT. [dyra, xopaa. Cexrop, cerMeHT. LIeHTpasibHBIi yroJi, BIMCAHHBIN yroJi; BEJIUYMHA
BIIMCAHHOTO yria. B3auMHoe pacnosioskeHue npsMoi U OKpY>KHOCTH, ABYX OKpykHocTel. KacarenbHas u
CeKyllas K OKpY>KHOCTHU, UX CBOMCTBA. BrincaHHbIe M ONMMCAHHBIE MHOTOYTOJIbHUKH. OKPYXHOCTB,
BIIMCAaHHAs B TPEYTOJIbHUK, U OKPYKHOCTh, OIMCAHHAs OKOJIO TPEYTroJIbHUKA. BricaHHbIE U ONMCaHHbIE
OKPYKHOCTH IIPABUJIBHOTO MHOTOYT'OJIbHHKA.

I'eomeTrpuueckue npeodpaszoBanus. [lonsarue o paBeHcTBe Guryp. IloHarue o 1BUKEeHUU: oceBas U
LEHTpaJbHasi CAMMETPHUH, TapalljIeNIbHbII nepeHoc, moBopoT. [louarue o mogobun Guryp u roMOTETHH.

Pemenue 3a1a4y Ha BbIYMCIIEHHE, JOKA3aTEIbCTBO U MIOCTPOEHUE C UCIIOJI30BAHUEM CBOMCTB U3yUEHHBIX
dburyp.

HN3mepenue reoMeTpudecKuX BeJUYHH. /[nmuHa oTpeska. PaccTosiHuEe OT TOUKHU A0 MPSAMOM.
Paccrosinue Mexy napasiesbHbIMU MPSMbBIMHU.

[IepuMeTp MHOTOYTOJIBHUKA.

JlnvHa OKpY>KHOCTH, YUCIIO J; JJIMHA JYyTU OKPY>KHOCTH.

I'pangycHas mepa yria, COOTBETCTBUE MEX]y BEIMYMHON EHTPAJIBHOIO yrila U JUIMHON AyTH
OKPY>KHOCTH.

[TonsTre nnomaau miockux ¢uryp. PaBHococraBieHHbIe U paBHOBeNUKUE Gurypsl. [Inomanp
npsMoyrosibHUKa. [Inomaau napannenorpamma, TpeyrojabHUKa U Tpanenuu. [1nomans MHOroyrosibHuKa.
[Tnomanp kpyra u miomaas cekropa. CoOOTHOIIEHNE MEXKIY TUIOMIAIIMU TOJ00HBIX pUTyp.

Pemienue 3a1a4 Ha BBIYMCIICHNE M IOKA3aTEIbCTBO C UCIOIb30BAHUEM M3YUEHHBIX (OPMYIL.

Koopaunarsl. Ypasaenue npsamoi. KoopauHaartsl cepenHbl oTpe3ka. @opMyiia pacCTOSTHUS MEKIY
IBYMsI TOUKaMH INIOCKOCTH. Y pPaBHEHHE OKPYKHOCTH.

Bekropsl. [InuHa (Moaynb) BekTopa. PaBencTBo BekTopoB. Kommuneapasie BekTopbl. KoopauHaTe
BEKTOpa. Y MHOKEHUE BEKTOPA Ha YUCIIO, CyMMa BEKTOPOB, Pa3JI0OKEHNE BEKTOPA 0 IBYM
HEKOJUIMHEAPHBIM BekTopaM. CKaJsipHOE POU3BEJEHUE BEKTOPOB.

JIOTHKA U MHOXECTBA 10u.

TeopeTHK0-MHOKeCTBEHHbIE MOHATHA. MHOXKECTBO, 2JIEMEHT MHOKECTBA. 3aJaHUE MHOKECTB
MIEPEYHCIICHUEM DJIEMEHTOB, XapaKTEPUCTHUESCKUM CBOMCTBOM. CTaHIapTHBIE 0003HAYECHHS YU CITOBBIX
MHOkecTB. [lycroe MHOKecTBO U ero o6o3HaueHue. [logmaoxkecTBo. OObeTUHEHNE U TIEPECCUCHHE
MHOJKECTB.

NnnrocTpaiust OTHOLIEHUN MEXAY MHOKECTBAMHU C IMMOMOIIbIO JuarpaMm Jitnepa — Benna.

JueMeHTHI Joruku. OnpeaeneHue. AKCHOMBI U TeopeMbl. JlokazaTenbcTBO. Jloka3aTenbCcTBO OT
npoTuBHOTO. TeopeMma, oOpatHas qaHHOU. [IpuMep u KoHTpHIpUMeED.

[TonsiTHe 0 paBHOCUIILHOCTH, CIICIOBAaHUH, YIIOTPEOICHNE TIOTHUECKUX CBSI30K €CU ..., MO 8 MOM U
MOIbKO 8 MOM clyyae, TOTUYECKUE CBSI3KH U, UJU.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUUN.

(Coneprkanue paszena BBOAUTCS IO MEpe U3yUYEHUS IPYTrUX BOIPOCOB.)



Hcropust opMupoBaHust MOHATHS YKCIIA: HATypalIbHBIC YHCTIA, TPOOH, HEJOCTATOUHOCTh
palMOHAIBHBIX YHCEII JUIsl TEOMETPUUYECKUX U3MEPEHUN, UppallOHaNbHbIe yncia. CTapuHHBIE CHCTEMBI
3anucH umncen. [{poou B Basunone, Erunre, Pume. OTkpbiTue necaTHUHBIX Ipodei. CTapuHHbBIE CUCTEMBI
Mmep. Jecsatuunbie qpobu u MeTpuueckas cuctema mep. [losiBneHune oTpunarenbHbIX yncen u vyas. J1.
Marnuukwuii. JT. Ditnep.

3apoxaeHue anreOpsl B Heapax apudMeTuku. Ai-Xope3mu. Poxaenne OykBeHHON cuMBOJIHKH. 1.
®epma, ©. Buer, P. Jlekapt. Hcropus Bonpoca 0 Hax0KACHUU OPMYIT KOpHEH anredpandeckux
ypaBHEHUH, HEPA3PEIIMMOCTh B paJuKaliax ypaBHCHHH cTereHu, Oobiel yeteipex. H. Taptanbs, Jx.
Kapnano, H. X. AGens, O. ['anya.

N300perenue MeToaa KOOpAUHAT, MO3BOJISIFOIIETO IEPEBOIUTH T€OMETPUUYECKIE OOBEKTHI Ha SI3bIK
anreopsl. P. Jlekapt u I1. @epma. IIpumMepsl pa3inuuHbIX CUCTEM KOOPJIMHAT HA MIIOCKOCTH.

3amaua Jleonapao Iuzanckoro (PuboHavyun) o Kpoiaukax, yncia @uboHauyu. 3agada o maxMaTHOU
JOCKE.

Hctoku Teopun BEpOATHOCTEM: CTpaxoBoe /ielio, azapTHbie Urphl. [1. @epma u b. Ilackans. S.
bepnymu. A. H. Konmoropos.

Ot 3emsieMepust k reometpu. [Iudarop u ero mrona. Panec. Apxume. [loctpoeHue ¢ MOMOIIBIO
LHUPKyJs U nHerky. [locTpoeHne npaBUiIbHBIX MHOTOYTOJIbHUKOB. Tpucekius yria. KBagparypa kpyra.
VY aBoenue kyb6a. Mctopus uncna s. 3o1otoe ceuenue. «Hauanay EBknupa. JI. Ditnep. H. U. JlobaueBckuii.
Hcropus naroro nocrynara.

Codusmbl, mapagoKChl.
Pe3zeps epemenu — 55 y

OcHOBHOE cojlep:KaHHe Kypca MaTeMaTHKH 5 Kiiacca.

Ne m\nn

HanmenoBanue TeMbI

OcHoBHOE coJiepKaHue

TEMBI

OcHoBHasl L1€7b U3yYEHUS

TEMBI

Bcero

qaCoB

K\p

JInaun

JInaun Ha IIOCKOCTH.

[Ipsimasa, orpe3ok. J[linnHa

OoTpe3Ka. Envnuniisr
U3MEpPEHUs JUIVH.

OKpy>KHOCTb.

PasBute mnpencrasieHue o
JIMHWUH, IIPOJIOJIKUATH
(dhopmMupoBaHue

rpadMuecKuXx HaBBIKOB H

N3MCPUTCIIbHBIX YMCHI/Iﬁ .

HarypanbHble yncna

Harypanbaple uncna u
Hynb. JlecsaTuuHas cucrema
3armcu HaTypaJbHBIX
YuCell. Pumckas
Hymepanusi. CpaBHeHHE U
OKpYTJICHHE HATYpaJbHBIX
yucen. [Ipukuaka v oneHka
pe3yJIbTaTOB. ITepe6op

BO3MOJXKXHBIX BAPUAHTOB

CucremaTu3upoBaTh 51
pPa3BUTh 3HAHUS YYalIUXCA
0 HAaTypaJIbHBIX YHCIAX,
Hay4YHUTh YHATATh it
3alUCHIBATH 0ombIIIE
qHcIa, CpaBHUBATH u
OKPYTJIATh, n300paxarthb

qucia TOYKaMH Ha

KOOPAWHATHOU IPSIMOH,
copMHpOBaThH
MepBOHAYAJIbHbIE  HaBBIKU
pelieHus
KOMOWHHMPOBAHHBIX 3a7a4 C
nepedopa BO3MOYKHBIX

BapHUaHTOB.

12

JlericTBHS C
HATypaJbHBIMU

qucjiaMu

Apudmernueckue neHCTBUS
C HaATYpaJbHBIMH YHCIAMH.

[opsimox apudmernueckux

3akpenuTh M Pa3BUTH

HaBBIKHU apI/I(bMeTI/ILIeCKI/IX

JNEUCTBUM C HATYpaJbHBIMU

25




neiicteuii. KBaapatr u ky0

YucCJI1aMu,03HAKOMUTH C

4yycia. Uucnossle | dJ€EMEHTapHBIMU NIPUEMAMHU
BBIPAKECHUS. Pemenue | npukuaku U OLICHKHU
3a1a4 Ha JBUKCHHUE | pe3y/IbTATOB  BBIYNCICHUM,
apu(pMeTHUECKUM YIJIyOUTh HaBBIKU PELICHMS
CIIOCOOOM. EnvHALBI | TEKCTOBBIX 3a1a4
U3MEpPEHUsT  BPEMEHU U | apu(PMETHYECKUM
CKOPOCTH crocooom
Hcnonbs3oBanue CroiictBa apudmernueckux | Pacimmpurs npencrasienue | 12
CBOMCTB JCUCTBUN IIPU | IECHCTBHM: ydalmuxcs O  CBOMCTBax
BBIYHCIICHUSX [IEPEMECTUTENBHOE, apu(MeTHIECKUX ACHCTBU,
COYETATEIIbHOE U | IPOJEMOHCTPUPOBATH
pacnpenesnTeNnbHOE. BO3MOXXHOCTb IIPUMEHECHUS
Pemenune 3amau Ha wyactu | A npeoOpa3oBaHus
apu(pMeTHUECKUM YHCJIOBBIX BBIPAXKCHUM.
CII0COOOM.
MHOroyroiabHuKH. VYron. Octpsle, npsimble U | [To3HakOMUTH ydamuxcst c
Tynsle yriisl. VMI3mMepenue u | HOBOU r€OMETPUYECKON
IIOCTPOCHHE YIJI0B c | purypoii yriom; BBECTH
MOMOILbIO  TPAHCIIOPTHPA. | IOHATHE OUCCEKTPUCHI YIIIa,
MHOroyrojabHHUKH. HAy4uTh pacrno3HaBaThb
OCTpBIE, TYIBIE W IPSMBIC
yIJbl, CTPOUTh U U3MEPSTh
Ha rJias, pa3BUTH
MIpEeACTaBICHUE 0
MHOI'OYT'OJIbHHKE.
JlenumocTs uuncesn. Henutenu uucna. Ilpocteie | [To3nakomuts ywammumxcs c | 15

u COCTAaBHBIC qyucna.
IIpu3Haku neIUMOCTH  Ha
2,3,5,9,10.

HaTypaJbHOTO

Paznoxenue
quciia Ha

IMPOCTBIC MHOXKXHUTECIN

HpOCTeI\/'IIJ_II/IMI/I IIOHATUAMU

JEIMMOCTH guce(
JEJUTEb, KpaTHoe,
IIPOCTOE YHCIIO,
pasioxxeHue Ha
MHOXKHUTCIIN, IIPpHU3HAKH
JIETTUMOCTH ).

TpeyroapHUKY U

YCTBIPCX YT OJIbHUKHA

TpeyrolbHUKN W WX BUIBL.

IIpssmoyronsHuk. ILtomans.

Enuannet U3MEpPEHUS
IUIOILAIH. [Tnomans
MPSMOYTOJIbHHKA.

PaBenctBo ¢uryp.

[To3HakOMUTH y4amuxcs ¢
knaccuukanueit

TPCYIrOJIbHUKOB 110 yIJlaM U

CTOpPOHaM, pa3BUTh
MpeJCTaBICHNUE 0
MPSIMOYTOJIPHHKE;

chopMHupoOBaThH TIOHSITHE
paBHBIX GUTYp; HAy4YUTh
HaXO/UTh IUIOILAAN




NpsIMOYTOJIbHUKA U (QUTYD,
COCTaBJIEHHBIX u3
MPSIMOYTOJIbHUKOB,

IIO3HAKOMHUTH C CIUHUIIAMU

HN3MCPECHUA HJ'IOH.I&,I[CIZ.

Hpo6wu. OOBIKHOBEHHAS npobw. | ChopmupoBath nonsitue | 20
OcHOBHOE CBOMCTBO pOoOH. | JpoOH,  MO3HAKOMUTb  C
Coxkparienue IpoOeii. | OCHOBHBIM CBOMCTBOM
[IpuBenenne  gpobu K | 1podu u Hay4YuTh
HOBOMY 3HaMEHATEJIO. | IPUMEHSTh ero ISt
CpaBHeHue OOBIKHOBEHHBIX | TpeoOpa3oBanus  Jpo0eid,
TpoOei. HAy4YUTh CPAaBHUBATH JPOOH;
copMHpOBAThH Ha
UHTYUTHUBHOM YpOBHE
BEPOSITHOCTHBIE
NpEeACTaBICHUS
JleticTBus ¢ apo0sMu. Apudmernueckue neiicteust | Hayuuts yuamuxcs | 35
HaJI OOBIKHOBEHHBIMH | CIIO)KECHUIO,  BBIYMTAHUIO,
IpoOsMu. HaxoxneHne | yYMHOXKCHHIO U JICJICHHUIO
YacTH OT LIEJOT0 M WENOoro | [pobeid HW  CMEMIAHHBIX
no ero yactu. Pemenue | yucedn; chopMHpOBaTh
apupMeTHYeCKUX 3a/ad Ha | yMEHUE pelllaTh 3a/Jaud Ha
COBMECTHYIO padoTy. HAaXOXKJEHWE YacTH IeJIOro
W IIEJOTO 10 ero YacTH.

10 MHororpanHuku MHOrorpaHHMKH. [Mo3nakomuth ywammxcs c | 10
[IpssMoyTONBHBIM TaKUMHU  [OHATUSAMHM  Kak
napaiesIeure]I. Ky0. | mumuHap, KoHyc,  map;
O6mbewM, €IMHHULIBI | CPOPMUPOBATH
U3MEpeHus o0beMa. | pescTaBlIeHUEe 0
[Mupamuna. Paszseprku. MHOT'OI'paHHHUKE;

MO3HAKOMHTH CO CIIOCO0aMHU
U300paxeHHs
MPOCTPAHCTBEHHBIX Te,
Hay4HUTh n300paxarb
napaiesIeuIe]| "
NUpaMUy; MO3HAKOMHUTH C
MOHATUSAMH  00bEMaA U
NpaBUJIaMHU  BBIYMCICHHS
0o0béMa  MPSAMOYTOJIBLHOTO
napajuiesienunesaa.

11 Tabnuis! u AUarpaMMel [IpencraBnenue dopmMupoBaHue
JaHHBIX B BHJE TaONUI. | yMCHUN U3BJICKATh
Urenue Tabauiy ¢ JAByMs | HEOOXOAMMYIO

BXOJIaMH. Cronbuarsie

nH(pOpMaIHIo u3




AuarpaMMbl.

00LIIECTBEHHOTO MHEHUS

Ompoc

HCECJIOXHBIX

CTOJIOYATHIX TUATPAMM.

Tabmu, "

OcHoBHOE coaepikaHMEe Kypca MaTEeMaTUKHA 6 kiacca

Ne o\t Haumenosanue OCHOBHOE CcOJIepKaHhe OcHoBHas 11e1b
TEMBI TEMBI M3yYEHUS TEMBbI Bcero | K\p
4acoB
1 | dpobu u mpoLeHTsI Apudmernueckue neicTBUs Hal | 3aKpenuTb U pa3BuTh | 20
ApoOsimu. OCHOBHBIC 331891 HA | yappiky nelcTBUH C
o0u. IIponentsl. Haxoxnenue
fII;)OL[eHTapB;II/I‘-H/IHBI. : OOBIKHOBEHHbIMU
CroGuartsie U KpyroBbie ApobsmH,
JarpaMMBbl. MIO3HAKOMUTH C
MOHATUEM IPOLEHTA.
2 | IIpsiMble Ha IUIOCKOCTH U [epecekaromuecs npsimble. | Co3naTh y ydamuxcs 6
B IIPOCTPAHCTBE. [TapannenbHble OpsMBbI€. | 3pUTEIbHBIE  00pa3bl
[locTpoeHue mnapauielbHBIX U | BCEX OCHOBHBIX
NEPIEHAUKYIIAPHBIX  TNPSAMBIX. | KOHGUTypaLuid,
Paccrosinue. CBSI3aHHBIX co
B3aUMHBIM
pacnoaokKeHUeM
MPSIMBIX Ha
IUIOCKOCTH ¥ B
IPOTPAHCTBE.
3 | Hecsaruunbie 1poou. Hecatuunas apoOb. YrteHue u Beectn 9
3alUCh  JIECATHUYHBIX  JApoOei. | MOHATHE IeCATUYHON
Pewmenne apudmernyeckux | 1poOu, BbIPAOOTATH
3ajad. HaBBIKH YTEHUS,
3allUCH W CPaBHEHUS
JECSTUYHBIX JApo0eH,
npeJcTaBiIeHne
JNECATUYHBIX JIpobOeit
OOBIKHOBEHHBIMH.
4 | JlelictBus ¢ | Cnoxenue, BelunTaHue, | Chopmuponartsb 31
NECATUYHBIMH JPOOSIMHU | YMHOXKEHUE U JieNieHNe | HaBbIKM JeMCTBUN ¢
JeCATUIHBIX nIpo0et. | mecITHIHBIMU
Oxpyrnenne TIECSITUYHBIX | APOOSMHU, a TaK JKe
npobeil. Pewrenne | pa3Buth HAaBBIKU
apupMeTHYECKUX 3a71a4 NPUKUIKU U OLICHKH.
5 | OKpy>XHOCTH B3aumnoe pacrionoxkenue | Co3naTh y ydamuxcs 8

NpsIMOM U OKPY>KHOCTH, JIBYX
OKPY>KHOCTEMU. [Toctpoenue

TpeyronbHuka. Kpyrisle tena.

3pUTEIbHBIE  00pa3bl
OCHOBHBIX
KOH(UTyparuid,
CBSI3aHHBIX C

B3aMMHBIM




PacIoJIOKCHHUEM

IpsAMOI U
OKPY>KHOCTH,  JBYX
OKPYXHOCTEH Ha

IUIOCKOCTH; HAay4HTh
CTPOHTH TPEYrOJILHHUK
no TpEM CTOpOHAM;
chopMHUpOBaTh

Hpe/ICTABICHUE 0

KpYTJIbIX TeJax.

OTHoLIEHUS Otnomenue. Jlenenue B ganHoMm | Hayuuts  Haxoautb | 15
IIPOLICHTBI. OTHOLLEHUHU. [IpouieHTHI. | OTHOLIEHHE JBYX
OcHOBHBIE 337]a41 HA IIPOLEHTHI. | BEJIMYMH U BBIPAXKaTh
€ro B [IPOLIEHTAaX.
Cummerpust OceBas CUMMETPHUSL. Ocp | Ilo3HakoMuTh 8
CUMMETpPUHU. [TocTpoenus | yuanmxcs c
LUPKYJIEM u JIMHEUKOW. | OCHOBHBIMU  BUJaMU
HentpanbHas CUMMETpPHS. | CHMMETPUH Ha
[TnockocTh cUMMETPHH. IJIOCKOCTH U B
MPOCTPAHCTBE, J1aTh
MIPEICTABIICHHE 0
CUMMETpUU B
OKPYKAIOIIEM MHUpE,
pPa3BUTh
MIPOCTPAHCTBEHHOE |
KOHCTPYKTHBHOE
MBIIILIEHHUE.
[lenbie uncna. Hensie uncna. CpaBHeHHE 1ENbIX | MOTHBUPOBAThH 14
YHUCEI. ApudmeTudeckre | BBEACHHE

JIENCTBUS C IIEJIBIMU YHCIaMHU.

MOJIOKUTENbHBIX U
OTPHIIATEIBbHBIX
qucerl,
chopMUpOBaTh
YMCHUE BBIITIOJIHATH

JOEUCTBUSA C IEILIMU

YUCIIAMH.
Kombunaropuka. Pewenue KOMOMHHPOBaHHBIX | Pa3BUTH yMEHUE
Crnyualiabie COOBITHSI. 3anady. KomOnHaTOpHOE MpaBWIIO | pelmiaTh
YMHOXEHHS. DKCIEPUMEHTHI CO | KOMOMHATOPHBIE
CIIy4allHBIMHM MCXOJaMHU. 3a/1auun METO0M
MOJIHOTO  Tepebdopa
BapHUaHTOB,
IIO3HAaKOMUTH C
NpUEMOM  pEIICHUS




KOMOWHATOPHBIX
3a1a4 METOI0M
YMHOXKEHHUSI.
10 PannonanbeHble uncia PannonaneHble yucia. | Bepabotate HaBbiku | 16
[IpoTrBOMONIOKHBIE qycia. | JeUCTBUM C
CpaBHeHnue uucen. M300paxeHne | HOJ0KUTEIbHBIMU U
qyucel TOYKAaMM Ha HPSIMOM. | OTpULaTEIbHBIMU
Apudmernueckue IEHCTBHUS HAJA | YHCIAMH,
panroHaTbHBIMU YHucaaMy. | cOPMHPOBATH
CoiicTBa apu(METHUECKUX | MPEICTABICHHUE 0
JEUCTBHMN. Pemenne | koopauHarax,
apu(pMeTHIeCKuX 3ajad. | HIO3HaKOMMTh C
[IpsimoyromnbHast cucreMa | IpsMOYTOJIbHOM
KOOpAMHAT Ha IIOCKOCTH. CUCTEMOM KOOpJHMHAT
Ha MJIOCKOCTH.
11 BbykBbI 11 pOpMYIIBL [Ipumenenune OykB nns 3anucu | ChopmupoBaTh 15
MaTeMaTHYECKUX BBIPAKEHUH H | IEpBOHAYAIbHBIC
MPEIIOKEHU . DopMyIIbl. | HABBIKU
Beunciienne 1o ¢dopmynam. | HCHOJIB30BaHUS OYKB
@opMyITbl JJTMHBI OKPYKHOCTH U | IPU 3aIuCH
IUIOINAM  Kpyra. YpaBHEHHE. | MAaTeMaTHUYECKUX
Kopenb ypaBHeHusl. BBIpAXKEHUI u
MPEJI0KCHU M.
12 MHoroyronsHuKu Cymma yriaoB TpeyronbHuka. | O600mMTh u |10
MHOTOTPaHHHKH. [Mapannenorpamm. IIpaBWiIbHBIE | HAYYUTH TNPUMEHSTH
MHOTOYTOJIEHUKH. [Tnomann. | mpruoOpeTéHHBIE
[Ipu3ma. reOMETPUYECKUE
3HAHUS U YMEHUS TIPU
U3y4EHHUH HOBBIX
reOMETPHUYECKUX
buryp u ux cBOiCTB.
OcHnosnoe codepicanue Kypca mamemamuku [Knacca
Pasznen « Anredopa»
Haumenosanue OCHOBHOE  COJIep)KaHUE OcHoBHas mens | Beero | K\p
o\ TEMBI TEMBI W3YYEHUS TEMBI 9acoB
Hpobu CpaBHeHue npobeii. | CucreMaTu3upoBaTh u|l12
MIPOIICHTHI. Breraucnenus Cc | 0000ImUTL CBemeHUA 00
panoHaIbHBIMU YUCIaMU. | OOBIKHOBEHHBIX u
Crenenb ¢  HaTypaJlbHBIM | AECATUYHBIX po0six,
nokaszaTeieM.  3aJadd  Ha | Hay4uTh yyamuxcs
MIPOLICHTHI. CraTtucTuyeckue | Moiab30BaTHCS
XapaKTePUCTHKH. SKBHUBAJICHTHBIMU
MPEICTABICHUSMHU YHCET B




X0/l  pelleHus  3ajad,
obecrieyuTh HA  JTOH
OCHOBE JanpHelee
pa3BUTHE
BBIYMCIIMTEIILHBIX
HaBBIKOB Hu YMEHHI
pelarhb 3aJ1a9u Ha

MPOLEHTHI, CHOPMHUPOBATH
MEepPBOHAYAIBHBIE YMEHUS
CTaTUCTHYECKOTO aHaIn3a
O0MIBIINX MacCHUBOB

YHCJIOBBIX JaHHBIX

[Ipsimast u  oOpartHas

MMpOoNOpPHHUOHAJIBHOCTD

3aBUCUMOCTH ¥ (DOPMYIIBL.
[IpsiMass TpONOPLUOHATIBHOCTb.
O6parnas
MPONOPIMOHATIBHOCTb.
[Iponopuuu, peuieHue 3agay c
TIOMOIIIBIO MPONOPLIUH.

HpOHOpL{I/IOHaJ'IBHOG JCICHUC.

Cdopmuposath
NPECTaBICHUE O MPSIMOKN
u obpatHoit
IPOMOPIIMOHATEHOCTSIX

KakKk CI€ouaJbHBIX BHJIaX

3aBUCHUMOCTEN MEXIY
JIBYMSI BEJIMYMHAMM;
BBECTU IIOHSITHE

OpONOPUMU U MOKa3aTh
BO3MOYKHOCTb  pELLIEHUS
3a1a4 c ITOMOILBIO
NPONOPIUK;  Pa3bsICHUTH
CMBICH MOHSTUSA «
MPOMOPIMOHATIEHOE

JICTICHUEY u
IIPOJAEMOHCTPUPOBATh €0

IMPUMCHCHUEC B pPCaAJIbHBIX

CUTYaIUsIX
Brenenue B anredpy bykBennas 3amuch  cBoiictB | ChopmupoBath y | 10
NeNUCTBUHI Haj YHACIIAMU. | y9al[uXxcs
[Ipeobpa3oBanue  OyKBEHHBIX | IEPBOHAYAIbHbBIE
BBIPaXKEHUI. PackpsiTue | npencraBneHus 0
CKOOOK. [TpuBenenue | mpeoOpa3oBaHUH
MOJIOOHBIX ClaraeMbIX. OYKBEHHBIX BBIPDRKEHUN U
Hay4YUTh BBITIOJIHSTh
JJeMeHTapHble  0a30BBIC
npeoOpazoBaHws.
YpaBHeHU Anrebpanyeckuit cnoco6 | ChopmupoBars  ymenus | 11
pemeHus 3a7a4. Kopnu | pematp JINHETHbIE
ypaBHEHUSI. Pemenue | ypaBHeHus, a  TaKxke




ypaBHeHui. Pemienue 3amad ¢

IIOMOILIbIO YPaBHEHUHN

CO31aThb Ha4daJlbHBIC

00

areOpanyeckoM  MeToJIe

OpCACTaBICHUA

pelieHus TEKCTOBBIX
3a/ad.
Koopaunatst u | MHOXecTBO TOYEK Ha | Pa3BuBaTth  ymeHus -,
rpaduku KOOPAMHATHOU NpSMOM. | CBSI3aHHBIE C pabOTOW Ha
PaccrossHne Mexay TOYKaMM | KOOPAMHATHOW IIPSAMOM H
KOOPJIMHATHOMN MpsMOM. | Ha KOOPIAMHATHOU
MHo3xecTBO TOUEK Ha | IUIOCKOCTH; I103HAKOMHUTH
KOOpJIUHATHOU IJIOCKOCTH. | C rpaduxamu
I'paduxkn. EmE  Heckompko | 3aBUCHMOCTEHN Y=X, Y= - X,
BaxHbIX rpadukos. I'paduku | y=x>y=x> y = |x|
BOKpPYT Hac.
CpoiictBa crenenu c¢ | [IpousBenenne u  yacTHOe | Boipaborath YMEHUs
HaTypaJIbHbIM creneHei. CrTeneHb CTENEHH, | BBIIOIHATh JEHCTBUS HAJ
[O0Ka3aTeieM IIPOU3BEIECHUS U JIpo0H. | cTeneHsIMu c
Pemenue KOMOWHATOPHBIX | HATYPaJIbHBIM
3anay. [lepecranoBku mokKasarejleM U pelarh
KOMOHMHATOpHBIE  3aJauu
HA  OCHOBE npaBuIia
YMHOXEHHUS], TO3HAKOMUTD
¢ opmymnoit qis moacuéra
MEepPECTaHOBOK.
MHorouseHsl OpHowieHbl W MHOTrouleHsl. | BeipaboraTh ymenus | 17
CnoxeHne W BBIYMTAHME | BBIMONHATH JEHCTBUSA C
MHOT'OYJICHOB. YMHOX€EHNE | MHOTOUJIEHAMY;
OJHOYJIEHA HAa MHOTOWIEH. | IPUMEHSTH (bopMmyIb
VMHOkeHue MHorowieHa Ha | (a + b)? = a? + 2ab +
MHOTOUJIEH. ®opmyinsl | b2 nia npeoGpasoBaHus
KBaJapaTa CYMMBI W KBaJpaTa | ABy4YJI€Ha B MHOI'OWICH U
pazHoctu. Pemenue 3amau ¢ | mus o0paTHOro
MIOMOUIBIO YPaBHEHUI. npeoOpa3oBaHusl.
Paznoxenue Brinecenue obmero | Beipaborats ymenus | 17
MHOT'OYJIEHOB Ha | MHOXKHTENA 32 CKOOKH. CriocoO | BBIMONHATh — pa3jioKeHue
MHOKUTEH TPYIIUPOBKH. ®opmyna | Ha MHOKUTEH c
Pa3HOCTH KBaJapaToB. POPMYJIbI | OMOIIBIO BBIHECEHUS
Pa3HOCTH MW CYMMBI KyOOB. | OOIIETO MHOXHUTENS 32

PaznoxxeHne Ha MHOXUTEIUA C

NPUMCHCHUCM HECKOJIBbKUX

CKOOKM U TpYNIUPOBKOH,

a TaK K€ C IMPUMCHCHUCM




cnioco6oB. Penenue ypaBHeHuii | GopMyn  COKpaméHHOTO
C IIOMOIIBIO PA3JIO0KEHUS HA | YMHOXKEHUS.
MHOXKHUTEIN
Yacrora u | OTHOCHUTENBHAS yactora | [Tokasarb  BO3MOKHOCTB
BEPOATHOCTD CIIy4alilHOTO COOBITHS. | OLICHUBAHUS BEPOSITHOCTU
BepositHoCTh CIIy4allHOTO | CITy4aflHOTO COOBITHS 10
COOBITHS €ro 4acToTe.
Paszpen « I'eomerpus»
HauanbHeie [Ipocreiimue reomerpuueckue | CucreMaTu3upoBaTh
r€OMETPUUYECKUE ¢burypsl: mpsiMasi, TO4Ka, OTpe- | 3HaHUS  y4yalluxcs O
CBEJICHUA 30K, Jyd4, yroua. llonsartue | mpocrermmx
paBeHCTBa TE€OMETPUYECKUX | TEOMETPUUECKUX (HUTYpax
¢uryp. CpaBHEeHHE OTPE3KOB U | U HMX CBOMCTBAax; BBECTU
yriaoB. HM3mepeHue OTpE3KOB, | OHATHE paBeHCTBa
JuinHa ~ oTpe3ka. M3mepenue | guryp.
yIJOB, TIpaayCHas Mepa yria.
CMexHbple U  BEPTHKAJIbHbBIE
YTJIBL, X CBOMCTBA.
[lepnieniuKynspHbIE MIPSIMbIE
TpeyronpHuKH TpeyronpHuK. [Ipuznaku | Beectu MOHATHE
paBeHCTBA TPEYTOJIBHUKOB. | TEOPEMBI; BbIpabOTaTh
[lepnenaukymnstp K mnOpsIMOl. | YMeHue JoKa3piBaTh | 14
Menuanbl, OHCCEKTPHUCHI U | PaBEHCTBO
BBICOTBI TPEYTOJIbHUKA. | TPEYTOJIbHUKOB c
PaBHOOEIpeHHBIN TPEYTrOJBHUK | MOMOILBIO W3YYEHHBIX
U €ro CBOWCTBA. 3aJayd Ha | IPU3HAKOB; BBECTU HOBBIU
IIOCTPOEHHE ¢  IOMOWIBIO | KJIacC 3aJa4y — Ha
LUPKYJIS U JINHEUKH. IIOCTPOEHHE C TOMOUIBIO
LUPKYJIS U JINHEUKH.
[TapamtensHbIe [Ipu3nakn  mapamnensHOCTH | BBecTn OJIHO u3
psIMbIE MPSIMBIX. AKcHOMa | BAKHEMIINX TMOHATUH —
napajuIeIbHbIX NpSIMBIX. | IOHATUE  TapalIEIbHBIX
CaoiicTBa NapajuleNbHBIX | IPSMBIX;  JaTb  IEPBOE
MPSIMBIX. IIpEACTABICHUE 00
aKCHOMax u
AKCMOMAaTHYECKOM METOJIE
B TE€OMETpUHU; BBECTH
aKCHOMY  IapaJuIeIbHBIX
MPSIMBIX.
CootHomienus Mexay | COOTHOIICHHS Mexnay | Paccmorpers HOBBIE
CTOPOHAMH U YIJIAMHU | CTOPOHAMH 51 yIJlaMH | UHTEPECHBIE U BaKHbIE

TpPEeYrojabHUKa

TpeyrojabHUKa

CBOMCTBAa TPEYTrOJIbHUKOB.




Cymma
TPEyroJbHHKA.

TPEYroJbHHKA.
TPEyroJbHHKA.

HBbIC

paBEHCTBA.

CoOOTHOILIEHHE

MEXKIY CTOPOHAMHU M YIJaMH

TPEYTroJIbHUKH, X
CBOMCTBa u
Paccrosinne ot
TOYKHM 10 HpsMOH. PaccrosHue

MEXIy NapajyIeIbHbIMU IIpsi-

YIII0B

HepasenctBo

[Ipsamoyrosib-

IIPpHU3HAKU

16

MBIMU. [Toctpoenue
TPEyroJbHUKA o TpeM
AJIEMEHTAM.
5| IloBropenue. Pemenue 4
3a1a4
OcHnosHoe codepicanue Kypca mamemamuku 8 Knacca
PA3JIEJ « AJITEBPA»
Ne m\nn | HaumenoBanue OcHoBHOE OcHoBHas uens uszydeHus | Becero K\p
TEMBI coZiep>KaHuE TEMBI TEMBI 4acoB
1| Anrebpanueckue | AnreOpanyeckast Cdopmuposats YMEHHUS
Ipobu npoOb.  OCHOBHOE | BBITNIOJHATH NeHCTBUS C
CBOWCTBO anreOpanyecKUMH Ipo0siMu,
anredbpanveckon JEHUCTBUSL CO  CTENEHSIMU C 23 1
npobu. CokpallleHHe | LeNbIM IoKa3aTeleM; pa3BUTh
npobeit. CroxeHue, | HABBIKM  PEUIeHHs] TEeKCTOBBIX
BBIUYUTAHNE, 3a71a4 anreOpanvdeckuM METOI0M
YMHOXEHHE u
JieJICHUe
anredpanvdecKux
npob6eit. CreneHsb ¢
LEeJIBIM TIOKa3aTeneM
U ee  CBOICTBa.
Brigenenne
MHOKHUTEJIS —
CTETICHH JIEeCATH — B
3aIMCH YUClia
2| KBagpatHbie KBanpatuslit Hayuuth npeoOpa3oBaHUsIM
KOpHU KOpEeHb U3 4YHCJa. | BEIpRKEHUH, coJiepKaIux
ITonsatue 00 | KBaJpaTHbIE KOPHU; HAa TpUMepe
HppaIMOHATLHOM KBaJpaTHOTO M KyOHYECKOTO
YJuUCIe. KOpHEH chopMHUpOBaThH 17 1




JlecaTuuHbIie
NpUOIMKEHUS
KBaJIpaTHOI'O KOPHS.
CaoiicTBa
apudmeTnyeckoro
KBaJIpaTHOTO KOPHS
U UX MpPUMEHEHHE K
peoOpa30BaHUIO
BbIpakeHUl. KopeHn
TPETbEN  CTEICHH,
IIOHATHE O KOPHE N-U
CTENIEHH U3 4YHCIIa.
Haxoxnenue
MPUOIMIKEHHOTO
3HAYEHUsI KOpHA ¢
ITOMOUIBIO
KaJIbKYJISITOpA.
I'paduxu
3aBUCUMOCTEH ) =

\x, y="x

MPEACTABICHUSI O KOpPHE n-U

CTCIICHU.

KBanpatubie

YpaBHCHHA

KBanpatnoe
ypaBHEHHUE.
@opmyJsibl  KOpHEH
KBaJpaTHOTO
ypaBHEHUS.
Pemenne TEKCTOBBIX
3aJ]a4 COCTaBIICHHUEM
KBaJpaTHBIX
YPaBHEHUM.
Teopema Buera.
Paznoxenue Ha
MHOKUTEIIN
KBaJpaTHOTO

TPEXYJICHA.

Hay‘II/ITB peuiatb KBaJAPaTHLBIC
YpaBHCHHUA U HCIIOJIB30BATh HX

IIpU pCHICHUH TCKCTOBBIX 3a71a4.

20

CucreMbl

yYpaBHEHUN

VYpaBHeHHE C IBYMS
NIEPEMEHHBIMH.
JInneiiHnoe
YpaBHEHHE C JIBYMs
MIEPEMEHHBIMHU U €T0
rpaduk. Ilpumepst
pelIeHns] ypaBHEHUH

B INOCJIBIX YHCIIAX.

BBectu moHATHS ypaBHEHHMs C
JIByMsl TIEpEMEHHBIMH, Ipaduka
YPaBHEHU, CUCTEMBI
ypaBHEHUI; 00YUUTh PEIIECHUIO
CUCTEM JIMHEWHBIX YPAaBHEHUH C
JIBYMsI TIEPEMEHHBIMU, a TaKkKe
HCIIOJIb30BAHUIO npuemMa

COCTaBJICHU CUCTEM

18




Cucrema
YPaBHEHUMU;
peLIeHue CUCTEM
IBYX
HBIX YpaBHEHHH ¢

JINHEH-

JIBYMS
[IEPEMEHHBIMU,
rpaduydeckas
UHTEpIpeTaLUsl.
IIpumepsl pemienus
HEJIMHENHBIX
cucteM.  Pemienue
TEKCTOBBIX 3a1a4
COCTaBJICHHEM
CUCTEM ypaBHEHMH.
YpaBHeHue c
HECKOJIbKUMU

MEPECMECHHBIMHU.

YpPaBHEHUH  IpU  PELICHUHU

TCKCTOBBIX 3a1a4.

®dynkuun ®Oyuknusa. O6nacts | [lo3HakoMuTh  ydammuxcs ¢
OIpeJIeJICHUs U | NOHATUEM (YHKIMHU, PACIIUPUTh
00JIacTh 3HAUCHHH | MATEMAaTUYECKUM SI3BIK
¢byukiun. I'paduk | BBeneHHEM  (yHKIMOHAIBHON
GbyHKIHN. TEPMUHOJIOTHM W CHUMBOJIHKH;
Bo3spacranue U | pACCMOTPETh CBOWCTBA M Tpa- 14
yObIBaHUE (UK KOHKPETHBIX YHCIIOBBIX
byHKIUY, GyHKIMI: JIUHEWHON
coxpaHeHue 3Haka | QyHkumu  u QyHKEH y=K\X;
HAa  TPOMEXYTKE, | IIOKa3aTh 3HaYMMOCTb
HYJIH ¢byHKIMH. | QYHKIMOHAIBHOTO anrmapara
®Oyuknuu y = KX, y | 08 MOJEIUPOBAHUS PEaTbHBIX
= kx + I, y=k\x wu | cutyanuii, HAY4YHTh B
ux rpad¥KH. | HECTIOXKHBIX CITydasX HPUMEHSAThH
[Tpumepsr MIOJTy9YCHHBIC 3HaHUS TUTst
rpaduIecKux peLeHus HPUKIIAHBIX u
3aBUCUMOCTEH, MPAaKTUYECKHX 3a/1a4.
OTpaXKAIOIINUX
peanbHbIe
MIPOLIECCHI.

Beposrnocte  u | Cratuctuueckue CdopmupoBaTh MpeACTaBICHUE

CTaTUCTHKA XapaKTEPUCTHKH 0 BO3MOXXHOCTSIX OIMCAHHS W
psana JaHHBIX, | 00pabOTKN JAHHBIX C MOMOIIBIO
Me/luaHa,  CpeIHee | pasInYHbIX CpeHUX; 6




apu(pMeTHYECKOE, MIO3HAKOMHUTh  y4alllUXcsi ¢
pa3zMax. Tabnuua | BBIMUCICHUSAMUA  BEPOSITHOCTU
4acToT. CIIy4aiiHOTO COOBITHUS C
BepositHOCTB MOMOIIbIO KJIACCHYECKOM
PaBHOBO3MOKHBIX bopMyIibl U U3 TEOMETPHUUECKUX
COOBITHH. CcoOOpakeHU I
Kitaccnueckas
dbopmya
BBIUYHCIICHUS BE-
POSITHOCTH COOBITUS
u YCIIOBUS ee
MIPUMEHEHHS.
[IpencraBnenue 0
reOMEeTPUUYECKOM
BEPOATHOCTH.

PA3JIEJ « TEOMETPUS»
MHOroyroiabHUK. Hatp yqammces 14

MHoOroyroiapHuku | Belmykiibrit CUCTEMATUYECKUE CBEAEHUS O
MHOT'OYT'OJIbHUK. YeThIPEXYTroJbHUKAX M HX
[Tapamrenorpamm. CBOMCTBAX; copmMHupoBaTh
Tpanenus. npeiactaBieHue o - ¢urypax
[IpssMOYTONbHUK. CUMMETPUYHBIX  OTHOCUTEIHHO
Pomo. KBanpar. | TOUkH WM NPSMOM.

OceBas u
LEHTpaJIbHas
CUMMETPUH.

ITnomane [lonstue tmmomanu | ChopmupoBaTe y  yyammxcs 14
MHOT'OYT'OJIbHUKA. MOHSITHE iouiaau
[Inomane kBagpara, | MHOTOYIOJIbHUKA, pa3BUTH
IIPSIMOYTOJIbHHKA. YMEHUE BBIYMCIATH IJIOLIATU
[Tapannenorpamma, | puryp, mnpUMeHSs HU3yYCHHbIE
TPEYroJbHUKA U | CBOMCTBa, (pOopMyIIBl U Teopemy
Tpaneuun. Teopema | [Iudaropa
[Mudaropa.

[TonoGHbIE Omnpenenenne CdopmupoBath TIOHSTHE 19

TPEYTrOJIbHUKH. MOTI00HBIX M0J1I00HBIX TPEYTrOJIbHUKOB,
TPEYrOJIbHUKOB. BbIpabOTaTh yMEHHE NPUMEHSThH

OTtHoweHue IIPU3HAKU noj1o0us
iouaaen TPEYrOJIbHUKOB B  Ipolecce
M0TOOHBIX JI0OKa3aTelnbCcTBA  TEOPEM  H
TPEYrOJbHUKOB. pemieHus 3anad, chopMHUPOBAThH

[Ipusnaku mnogo0us

TPEYTrOJIbHUKOB.

HaBbIKH peICHUA

MPSMOYTOJIBHBIX

[Ipumenenue

TPEYroJIbHUKOB.




oJI00US K PELICHUIO
3a7ad4. [TonsTus

CHHYCa, KOCHHYCa H

TaHIeHca  OCTPOro

yria

MPSIMOYTOJIBHOTO

TPEYroJIbHUKA.

10 OKpyXHOCTb KacarenbHas Kk | ChopmupoBath MIOHSTHE 17

OKPY>KHOCTM M €€ | KacaTelIbHOM, BIMCAHHOIO H

CBOMCTBA. LEHTPAJILHOTO yria ,

LenTpanbHbie U | HIO3HAKOMUTh C UX CBOMCTBaMU

BIIMCAaHHbIE  YIUIBI, | © HAy4YUTh MPUMEHATh HX K

YeThIpe pemiennto 3anad. [lo3HakoMuUThH

3amMeyaresbHbIe C TOHATUSMM BIUCAaHHOM U

TOYKHU ONMCaHHOMN OKPY>KHOCTH.

TPEYrOJIbHUKA, BripaboraTe yMeHHE PUMEHSTH

BIMCaHHAas U | CBOWMCTBa BIHCAHHBIX u

ONMCaHHas OTIMCAHHBIX

OKPY’KHOCTH. YETHIPEXYTOJILHIKOB K

pELIeHUIO 3a/1a4.
Ocnognoe cooepoicarue Kypca 9 knacca
i\t HanmeHnoBanue Tembl OcHOBHOE coJiep>KaHUE TEMBI OcHoBHas uens | Beero K\p
U3Y4YEHUS] TEMBbI 4acoB
HepaBenctBa JleficTBUTENIbHBIE yucia kak | [To3HakoMHTH

OECKOHEYHBIE JECSATHYHBIE APOOU. | ydaluxcs co
UucioBble HEpPAaBEHCTBA W MX | CBOWCTBAMH
CBOMCTBA. Jloka3aTenbCTBO | YMCIOBBIX 19 1
YUCIIOBBIX W aireOpamdyeckux | HEpaBeHCTB M MX
HEPABEHCTB. JIlunelinble | NpUMEHEHUEM K
HEPaBEHCTBA C OJHOW IEPEMEHHOMU | PELICHUIO 3a1a4

u nux CHUCTCMBEI. TouHOCTH
HpI/I6J'II/I)KeHI/I$I, OTHOCHUTCIIbHAsA
TOYHOCTbD.

(cpaBHEHHE M OIEHKA
3HAYEHUU
BBIPAKEHHUI,
JTI0Ka3aTesIbCTBO
HEpPaBeHCTB U JIp.);
BbIpaboTaTh yMeHUE
pemiatb  JIUHEHHBIE
HEPaBEHCTBA C OJHOU
MEPEMEHHON M  HX

CHCTCMBEI.




KBanparuunas OyHknua y = ax’+ bx + ¢ u ee | Io3HakomuTs
byHKuus rpaduk. CBOHCTBa KBaJApaTHUYHOH | ydaruxcs c
¢byHKIMN: BO3pacTaHHe U | KBaJpaTUYHOU
yObIBaHHME, COXpaHeHHME 3Haka Ha | pyHkmueir kak ¢ | 20
MIPOMEXKYTKE, HauOoJIbIlIee | MATEMAaTHYECKON
(HamMmeHbIee) 3HaUeHue. Pemienne | Monenblo,
HEpPaBEHCTB BTOPOM CTEMEHH C | OMUCHIBAIOICH
OJTHOU TIEPEMEHHOI. MHOTHE 3aBUCHMOCTHU
MEXIy  peaJbHBIMU
BEJIMYMHAMU;
HAY4YHUTh CTPOUTH I'pa-
buk  KBaApaTHUUHOI
(GYHKIIUU ¥ YUTATh 110
rpaduKy ee CBOICTBa;
chopMUpOBaThH
yYMEHHE
UCTIOJIb30BaTh
rpaduueckue
MpEJCTaBICHUS IS
pellIeHus KBapaTHbIX
HEPaBEHCTB.
YpaBHeHUS u | PaunonanbHbie BBIpaKCHHUSI. CucremMaTu3upoBaTh
cucTtembl ypaBHeHuil | JlomycTumele 3HAUEHUSI | CBEACHHUSI O paIuo-
MEPEMEHHBIX,  BXOJSIMIUX B | HAJBHBIX
anreOpanyeckue BBIPAKEHUSI. BBIPAKEHUIX "
Toxnectso, JI0Ka3aTelbCTBO | YPaBHEHUSX;
TOXJECTB. PemeHne UENbIX W | TO3HAKOMHTH 25

JOpOOHBIX ypaBHEHHH C OJHOMU
nepeMeHHON. [Ipumepsl perenus

HEJIMHEUHBIX CUCTEM ypaBHEHHUI

c JIBYMS MIEPEMEHHBIMHU.
Pemienne  TekcToBBIX  3anad.
I'padmueckass  uHTEpnperanus

peuieHusl ypaBHEHUH M CHUCTEM

YPaBHEHUH.

ydamuxcs C  He-
KOTOPBIMU TIpHEMaMH
pelieHuss ypaBHEHUU
BBICIIMX  CTCIICHEH,
0o0y4UTh  pPELIECHUIO

JIpOOHBIX YpaBHEHUH,

pa3BUTH YMEHHE
pewmarb CHUCTEMBI
HEITUHENHBIX

YpaBHEHUH € JByMs
IIEPEMEHHBIMH, a
TaKxke TEKCTOBBIE

3aga4u; ITIO3HAKOMHTDH

c MIpUMEHEHUEM
rpagukoB A HC-
CJIeI0BaHUS u

pelicHuAd CUCTEM




YPAaBHEHUU C JByMs
[IEPEMEHHBIMU u

YPAaBHEHUN C OJHOU

MePEMEHHOM.

Apudmernueckass u | Apupmernyeckas u | Pacmputs

reoMeTpUYecKast reoMeTpU4YecKast IIPOTPECCUU. | IPEACTABICHUSA

IIPOrpecCUuu @opMynbl 7-20 WIEHA M CyMMBl 71 | ydalIuXcs 0

YJICHOB apupMeTUIECKOU U | YUCJIOBBIX 17
reOMETPUYECKON IIPOrPECCUll. | IOCIEN0BATENBHOCTS
ITpocTele U CII0KHBIE IPOLICHTHI. X; U3YYHUTb CBOMCTBA
apu(pMETUYECKOH |
reOMETPUUYECKOMN
IIPOrPECCUM; Pa3BUTh
yMEHHUE peuiaTth 3a1a-
YY Ha IIPOLIEHTBI
Cratuctuueckue ['enepanbHas  coBokynHocTb U | ChopmupoBaTh
VICCIIEIOBAHMS BbIOOpKa. Pam)xupoBaHUe NaHHBIX. | IPEICTABICHUE 0
[Tonuron wactor. MHTepBanbHBIN | CTATUCTUYECKUX
psaa. T'mcrorpamma. BeiOopouHas | HCCieqOBaHUSX,
JUCTIEpCHsi, CpelHee KBaJpaTUYHOE | 00pabOTKe JaHHBIX U
OTKJIOHEHHE. WHTEpIpETalMl  pe-
3yJIbTaTOB.

Nrorosoe noBropeHne O600UTH u |15
CUCTEMATHU3UPOBATh
3HAHUS y4aluxcs

Pa3nen «I'eomerpus»
BexkTopsl. Meron | Ilonsitue  Bektopa.  PaBeHcrBo | Hayuurs yyammxcs
KOOpAUHAT BEKTOpOB. CIJI0)KEHHE U BBIYMTAHUE | BBIIOJHATE JEHCTBHSA
BEKTOPOB. YMHOKEHHME BEKTOpA Ha | HAJ BEKTOpaMH Kak
yucno. PasmokeHue BeKTOpa IO | HAIPABJIECHHBIMU
JIBYM HEKOJUIMHEapHBIM BEKTOpPAM. | OTpE3KaMHu, gro | 18
Koopnunarer Bektopa. Ilpocreii- | BaxxHO U1
mMe 3aJaud B KOOpAMHATAaX. | IPUMEHEHUS

YpaBHEHUs OKPYKHOCTH U IIPSIMO,
IIPUMEHEHHUE BEKTOpPOB 51

KOOpAUHAT IpU pCHICHUHA 3a1av.

BEKTOPOB B (usuke;
MMO3HAKOMMTH c
HCIIOJIb30BaHUEM
BEKTOPOB M METOAa
KOOpJMHAT npu
peleHnmn

r€OMETPUUYECKHUX




3ajad.

COOTHOILIEHUS] MEXAY

CTOPOHAMHU U yIJIaMH

CuHyC, KOCMHYC M TaHI€HC YIJIa.

TeopeMbl CHHYCOB U KOCHHYCOB.

Pa3Buth YMEHHE

ydamuxcsa NpuMCHATH

TPEYrOJIbHUKA. Pemenue TPEYrOJIbHUKOB. | TpUroHomeTpuyeckuii | 11
CkansipHoe CkansipHoe IIPOU3BEJICHUE | amlmapar pu
IIPOU3BENICHUE BEKTOPOB ~ €r0 INPUMEHEHUE B | PEIICHUU
BEKTOPOB IFEOMETPUYECKUX 3a7a4ax. rEOMETPUYECKUX
3a1a4.

Jlnmvna oxkpykHOCTH M | IIpaBUIIbHBIE ~ MHOIOYIOJBHHMKH. | PaclIMpuTh  3HAHHUE
IUIOILAAb Kpyra OxKpy>KHOCTH, OIIUCAHHASL OKOJIO yYaIIuXxcs 0

IPaBUJILHOTO MHOTOYTOJIbHHKAX; 12

MHOTI'OYIr'OJIbHHUKa HW BIIMCAHHAsA B

pPaccMOTpPETh IMOHATHA

Hero.  IlocTpoeHue NPaBUIBHBIX | JIMHBI OKPYXKHOCTH M
MHOTOYT'OJIbHUKOB. JnvHa | rommaam  Kpyra |
okpyxkHocTu. Ilmomans kpyra bopmynbl I8 HUX
BBIUUCIICHMS.
JBrxeHus OtoOpakeHue miaockoctu Ha cedd. | [lozHakoMuTh
[Tonsatne nBumxenua. OceBasg U | ydaliuxcs c
LEHTpaJIbHAs CUMMETpPHU. | TIOHATHEM
[Tapannensuelii nepenoc. I10BOpoT. | ABMKEHUS U €ro
Hanosxxenus u aBr>xeHus. CBOMCTBAaMH, c

OCHOBHBIMU
BHJAMH IBWKEHHUH,
B3aMOOTHOIIICHUS

MU HaJIOXKEHUU U

JIBIDKEHUH.
Hauanensie cBenenus | [lpeamer crepeomerpuu. | Jlars HayajibHOE
U3 CTEPEOMETPUU I'eomeTpuueckue Tena U | MpPEACTaBIECHHUE O
ITOBEPXHOCTH. MHOrorpaHHuKHU: | TEN H
npusmMa, MapajieenuIen, | MOBEPXHOCTIX B
nupamMua, dbopMmynel I | TIPOCTPAHCTBE;
BBIUMCJICHHS MX 00BbeMOB. Tejla M | MHO3HAKOMUTH
MMOBEPXHOCTH BPAIICHUS: MWIMHAD, | Yy4YalluXcs c
KoHyc, cdepa, map, GOpMyNbl A | OCHOBHBIMH
BBIUHCIICHUS ux wiomaaek | dopMmynamu s
MOBEPXHOCTEN U 0OHEMOB. BBIYUCIICHUS
ILTOIIAaeH
MMOBEPXHOCTEN 51

00BEMOB Tell.

006 aKcruomax

Becena 00 aKcruoMax

Jate Gosee rioybokoe




T€OMETPUH

T€OMETPUHU

IIPEJICTaBICHUE O
CHCTEME

aKCHOM IUIAaHUMETPUU

U aKCHOMaTHYECKOM

METOJIE

IToBTOpEHME.

Penrtenue 3amau




6. Onucanne MaTepuAJIbHO-TEXHHYECKOro odecrneyeHust 00pa3oBaTe1bHOI0
npouecca

1.HopmaTuBHBIE TOKYMEHTHI: [IprMepHast mporpaMma OCHOBHOTO OOIIETr0 00pa3oBaHUs 10 MATEMAaTHKE
2.Y4eOHUKH: 10 MaTeMaTUKe I 5—6 KiaccoB, Mo aiareope s 7-9 KiaccoB, MO reoMeTpuu mis 7—9
KJIACCOB.
= VMK I'.B. [JopodeeB «Maremaruka» 5,6
= YMK TI'.B. lopodeeB « Anredpa» 7-9
= VMK JI.C. Atanacsn «I'eomerpus 7-9»
3.HayuHas1, HaygHO-TIOMYJIsIpHASI, UICTOPHYECKAsT TUTEpaTypa.
4.CripaBo4HBIC TTOCOOUS.
5.ITeyarnbie mocobust: [TopTpeThl BBIOAIOMIMXCS ACSITEICH MAaTEMaTHKH.
6.1HpopManiOHHBIE CPEICTBA

= MynbTUMEIUHBIE 00yYarouue MPOorpaMMbl M 3JEKTPOHHBIC Y4YEOHBIC H3JaHHS 110 OCHOBHBIM
paszuenaM Kypca MaTeMaTHKH.

= DnekTpoHHas 0aza JaHHBIX IS CO3/IaHUS TEMATHYECKUX W MTOTOBBIX PA3HOYPOBHEBBIX Tpe-
HUPOBOYHBIX U MPOBEPOUYHBIX MATEPUAIOB AJIi OpraHu3aluu (POHTAIBHON M WHIUBUAYaIbHOU
paboTHLI.

7. TexHuueckue cpeacTBa 00ydeHHs

*  MyJIbTUMEIUIHBIN KOMITBIOTED.

*  MynbTUMEIUNHBIA MPOEKTOP.

= DKpaH HAaBECHOM.

8. YueOHo-mpakTHieckoe u yuebHo-abopaTopHoe 000pya0BaHue

= Jlocka MarHMTHasl.

» KOMIUIEKT YepTeXHbIX HHCTPYMEHTOB (KJIACCHBIX M pa3JaTOYHBIX): JIMHEWKa, TPaHCIIOPTHUD,
yroasHuK (30°, 60°, 90°), yroneuuk (45°, 90°), uUpKyIIb.

»  KOMIUICKTHI IJITAHUMETPUIECKUX H CTEPEOMETPUICCKHX TeJ (IEMOHCTPAIIMOHHBIX U Pa3aTOYHBIX ).



7. IlmanupyemMble pe3yJibTaThl H3yYeHHUs Y4eOHOr0 mpeaMeTa
HartypaabHbie yncia. J[poou. PanuonanbHble yuciia

BbInyCKHUK Hay4uTCS:

* IOHUMAaTh OCOOCHHOCTH ACCATUYHON CUCTEMBI CUMCIICHHUS;

* OIIEpUPOBATh MOHATUSAMHU, CBA3aHHBIMU C JEIMMOCTBIO HATYPAJIbHBIX YUCEI;

* BEIp@XKATh YKCJIAa B HDKBUBAICHTHBIX (hopMax, BeIOMpas HanOojee MOIXOAAIIYI0O B 3aBHCUMOCTH OT
KOHKPETHOW CUTYyalluH;

* CPaBHMBATH M YIIOPSI0YUBATH PAllMOHAIBHBIC YUCIIA;

* BBITNIOJIHATh BBIUMCIIEHUS C PALMOHAIBHBIMM YHCIAMM, COY€Tas YCTHbIE M INHUCbMEHHbIE NPUEMBI
BBIYUCIICHUH, TPUMEHEHNE KAIbKYIATOPA;

* HCIOJIb30BATh IOHATHS U YMEHUs, CBA3aHHBIE C IPONOPLIUOHAIBHOCTBIO BEIMUUH, IPOLIEHTAMU, B
XOJIe PEeIICHU MATeMaTHUECKUX 3a/1a4 U 3371a4 U3 CMEKHBIX IIPEMETOB, BBIMOIHATH HECTIOXKHBIE
[IPAKTUYECKHE PACUETHI.

BBINYCKHUK MOTYYHUT BO3MOKHOCTD:

* I03HAKOMUTHCS € NO3ULIIMOHHBIMU CUCTEMaMH CUMCIIEHUS C OCHOBAaHUSMM, OTIUYHBIMU OT 10;

* YIIyOWTb U Pa3BUTh MPEICTABICHUS O HATYPAIbHBIX YACIAX U CBOMCTBAX JIEIIMMOCTH;

* HAyYUTbCA MCIIOJIb30BaTh MPUEMBI, PALMOHAIM3UPYIOIINE BBIYUCICHUS, NPHUOOPECTH IPUBBIUKY
KOHTPOJIMPOBATh BBIUUCIICHUS, BEIOUPAst MOAXOASIIMM Ul CUTyalluu CIOCO0.

JeiicTBUTEIbHBIE YMCJIA

BhInyCcKHUK HAYIUTCS:
* HCTOJIb30BaTh HAYAJIbHBIE MPEJICTABIICHUS O MHOYKECTBE JICUCTBUTEIILHBIX YHCEIT,
* ONEPUPOBATH MOHSATUEM KBAAPATHOTO KOPHS, IPUMEHSTh €r0 B BBIYUCICHHUSIX.
BEINYCKHUK OJYYUT BO3MOYKHOCTD:

* Pa3BUTH MPEACTABICHUE O YMCIIE M YUCIOBBIX CHCTEMaxX OT HATYypalIbHBIX JO JIEHCTBUTEIbHBIX YUCET;
0 POJIM BHIYUCIICHUI B IPAKTHUKE;

* pa3BUTh M YIIIYOUTh 3HAHUS O JIECATUYHOM 3alHMCHU JNEUCTBUTENBHBIX 4YHceN (NepUOAMYECKUE U
HETePUOANYECKHUE IPOOH).

N3mepenus, npudInzKeHUsI, OLEHKH
BBINYCKHUK HAYIUTCS:

* HCIIOJIB30BATh B XOJI€ PEIICHHs 3a]a4 dJIeMEHTapHbIe MIPEICTABICHHS, CBI3aHHbIE C TPUOTKEHHBIMU
3HAYCHUSMU BEJIMYUH.

BhINYyCKHUK TOTYYUT BO3MOKHOCTD:

* MIOHSITh, YTO YHCIJIOBBIE JIaHHBIE, KOTOPBIE HCIOJIB3YIOTCS I XapaKTEPUCTHUKU OOBEKTOB OKpPY-
KAIOIIETO MHUpa, SBISIOTCS MPEUMYIIECTBEHHO NPUOMIDKEHHBIMU, YTO 10 3aMUCH MPUOTHMKEHHBIX
3HAYECHHM, COAEpKAIUXCS B WH()OPMAIMOHHBIX MCTOYHHMKAX, MOXHO CYAUTh O TMOTPEIIHOCTH MPHOIIU-
KEHHUS;

* MIOHSITh, YTO TMOTPEIIHOCTh PE3YNbTaTa BBIYMCICHUM JOHKHA OBITH COM3MEpHUMa C TMOTPEITHOCTHIO
UCXOJHBIX TAHHBIX.

AJiredpanyeckue BbIpaKeHust
BhINyCKHUK HAYIUTCS:

* ONIEPUPOBATh TOHATHUAMH «TOXKIECTBO», «TOXJIECTBEHHOE MIpeoOpa3oBaHUey, pemarh 3aJadd,
coJiepkarire OyKBeHHBIC JaHHBIE; pa00TaTh ¢ GOPMYIIaMu;

* BRIMOJHATh TPEOOpa30BaHUsI BBIPAKEHUN, COACP)KAIUX CTEMEHW C IENBIMA TIOKa3aTelIMH |
KBaJIpaTHBIE KOPHU;

* BRITMIOJHATh TOXKJIECTBEHHBIC TPEOOpPa30BaHUsI PAIMOHAIBHBIX BBIPAXKEHUNW HA OCHOBE IPABUII
JEMCTBHI HaJl MHOTOWICHAMH U alreOpandeckKuMH Ipo0simMu;

* BBITTOJHATDH PA3I0KEHHE MHOTOUJICHOB HA MHOXKHTEIIH.

BEINYCKHUK TOTYYUT BO3MOYKHOCTh HAYYUTBCS:
* BBITIOJTHSATH MHOTOIIIATOBEIE MPEOOPA30BAHMS PAIMOHATBLHBIX BRIPAKCHUN, IPUMEHSIS ITUPOKHUIA HAOOP
CIOCO0OB U MPUEMOB;
* MPUMEHSITH TOXKJECTBEHHBIE TPEOOPA30BaHUS JIJIS PEIICHUS 3a/1a4 U3 Pa3IMUHbBIX Pa3/iesioB Kypca
(Hampumep, A1 HAXO0XACHUS HauOOJbIIIEr0/HAUMEHBIIETO 3HAYCHUS BRIPAKEHUS).

YpaBHeHust

BrINyCKHUK HayYuTCS:




* pemaTh OCHOBHBIEC BUbI PAllMOHAIBHBIX YPABHEHUH C OJHON NIEPEMEHHOM, CUCTEMBI IBYX YPaBHEHUU
C IByMsI IICPEMEHHBIMY;

* [IOHUMaTh YpPAaBHEHUE KaK Ba)KHEHIIYID MaTEMaTHUYECKYyK0 MOJENb JJs ONUCAaHUS WM HU3YYEHHUS
pa3sHOOOpa3HbIX PeaIbHBIX CUTYAlUH, peIIaTh TEKCTOBBIE 3a/1a4M alNredpanyeckKuM METOI0M;

* IPUMEHATH TpapUUECKUe MPEICTaBICHUS sl UCCIEIOBaHUS YPAaBHEHUH, CCICIOBAHNS U PELICHUS
CUCTEM YPaBHEHHUH C IBYMs IEPEMEHHBIMH.

BbInyCKHUK TOJYYUT BO3MOYKHOCTbD:

* OBJAQJETh CHEUUAJBHBIMU IPUEMaMU DPCEIICHUS YPAaBHEHUHM U CHUCTEM YPAaBHEHHUH; YBEPEHHO
NPUMEHSTH anmnapaT YpaBHEHHUH U1 pelIeHrs: pa3HOOOPa3HbBIX 3a7ay U3 MaTEMAaTUKH, CMEKHBIX ITPEIMETOB,
IIPAKTUKU;

* IPUMEHATh TpapUuecKue TNPEACTABICHUS Ui HWCCICAOBAaHUS YpPaBHEHUH, CHCTEM YpaBHEHHIA,
coJiepKaimx OyKBeHHbIC KO DHUITUEHTHI.

HepaBencrBa
BhINyCKHUK HAYYUTCS:

* [IOHUMaTh U INPUMEHATb TEPMHUHOJOTHIO M CHUMBOJIMKY, CBSI3aHHBIE C OTHOIIEHHEM HEPaBEHCTBA,
CBOMCTBA YMCIIOBBIX HEPABEHCTB;

* pemiath JIMHEMHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHOM M HMX CUCTEMbI; pEllaTh KBaJpaTHBIE
HEpPaBEHCTBA C ONOPOM Ha rpaduyeckue NpeaACcTaBICHUs;

* IPUMEHSATH alapaT HEPABEHCTB JIJIs PELICHMS 3a/1a4 U3 Pa3JInYHbIX pa3/ieoB Kypca.

BbINyCKHUMK OJYYUT BO3MOYKHOCTD HayYUThCS:

* pa3HOOOpa3HbIM IpUEMaM JI0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO NPUMEHSTH annapar HEpaBEHCTB
IUIsl pEeLIeHUs1 pa3HOOOPa3HbIX MaTeMaTUYECKUX 3aay U 3a]a4 U3 CMEKHBIX IIPEIMETOB, IPAKTUKY;

* IPUMEHATh TpadUUecKue TMPEICTaBICHUS Ui HCCICOBAaHUS HEPABEHCTB, CHUCTEM HEPABEHCTB,
coJiep>Kaux OyKBeHHbIE KOI(PPUITUESHTHI.

OcHoBHBIE IOHATHSA. YHCT10BBIE PYHKIHH
BbInyCKHUK HAYyYUTCS:

* IOHUMAaTh M HCIOJB30BaTh (YHKIMOHAJIBHBIC TOHATHS W S3BIK (TEPMUHBI, CHMBOJHYECKHE 000-
3HAYCHHUS ),

* CTPOUTH Tpa@UKU 3IEMEHTApHBIX (YHKIUI; UCCIIEIOBaTh CBOWCTBA YMCIIOBBIX (DYHKIUI HAa OCHOBE
M3y4YEHUs TTOBEIEHUS UX IPpahUKOB;

* IOHUMaTh (YHKLIUIO KaK Ba)XKHEHWIIYI0 MaTEeMaTHYECKYI0 MOJENb JJisi ONUCAaHUs IMPOLECCOB H
SBJICHUM OKPYXKAIOIIEro MHUpA, MPUMEHATh (YHKIMOHAJIBHBIN S3bIK JUIA ONMCaHHUA M MCCIEIOBAHUA
3aBUCUMOCTEHN MeXay (PU3HMUECKUMU BETUYNHAMHU.

BbINyCKHUMK TOJYYUT BO3MOYKHOCTD HayUUThCS:

* IPOBOJIUTh MCCIIEAOBAaHUS, CBS3aHHBIE C M3YYEHHEM CBOMCTB (DYHKUMH, B TOM 4YHCIE C HCIOJIb-
30BaHMEM KOMIIBIOTEPA; Ha OCHOBE I'pa)MKOB M3YyUEHHBIX (YHKLIUH CTPOUTH Oosiee CIOXKHbIE TpapUKu
(KycO4YHO-3aJJaHHbIE, C «BBIKOJIOTBIMUY» TOUKAMH U T. 11.);

* HCIOJIb30BaTh (DYHKIMOHAIBHBIE IPEJICTaBICHUs M CBOWCTBA (YHKUMH Ui pelIeHus MaTema-
TUYECKHUX 3a/1a4 U3 Pa3JInYHbIX pa3JesioB Kypca.

YucaoBbie MOCIEI0BATEILHOCTH
BhInycKHUK HAyYUTCS:

* IOHMMATh U UCTOJIb30BATh SI3BIK MTOCIIEI0BATEILHOCTEN (TEPMUHBI, CAMBOJIMYECKUE 0003HAUYEHU);

* IPUMEHSATH (POPMYIIBI, CBA3aHHBIE C apU(PMETHUECKON U reOMETPUYECKON Mporpeccueid, U ammapar,
c(OPMHUPOBAHHBIN NPU U3YUEHUH JAPYTHX Pa3JIeNIOB Kypca, K PEIISHHUIO 3a1ay, B TOM YHUCIIE C KOHTEKCTOM U3
peanbHOM KU3HU.

BbINYyCKHUK IOJYYUT BO3MOYKHOCTD HayUUThCS:

* pemath KOMOMHUPOBAHHBIE 3a/1a4K C MPUMEHEHHEM (HOPMYJI N-TO YjieHa U CYMMBI MIEPBBIX N YICHOB
apu(pMeTHYECKONH U T€OMETPUUECKOH MPOrpeccHy, IPUMEHSS MPH STOM almapar ypaBHEHHH U HEPaBEHCTB;

* IOHUMaTh AapU(METHUYECKYI0 U TEOMETPUYECKYI0 TPOTpeccHi0 Kak (QYHKIIMM HaTypaibHOTO
apryMeHTa; CBA3bIBATh apU(METHUYECKYIO IPOrPECCHI0 C JUHEWHBIM POCTOM, T'€OMETPHUUYECKYIHD — C
HKCIIOHEHIIMATILHBIM POCTOM.

OnucarejibHasi CTATHCTHKA
BbINYCKHUK Hay4WTCsS MCIOJB30BaTh MPOCTEHIINE CIIOCOOB! MPEACTABICHHS M aHaIN3a CTaTUCTHYe-
CKHX JIaHHBIX.




BEINYCKHUK MOJIYYUT BO3MOKHOCTH TPHOOPECTH NEPBOHAYAIBHBIN OMBIT OPraHU3aluu cOopa JaHHBIX
IIpU MPOBEJICHUHU OIpPOca OOIIECTBEHHOTO MHEHHS, OCYILECTBIATh MX aHANU3, MPEICTABISATh PE3yJIbTaThl
orpoca B BUJIE TAOTUIIBI, TUATPAMMEI.
Cuay4aiinbie cOOBITHSI M BEPOSITHOCTD
BhINYyCKHUK HAYIUTCSI HAXOAUTh OTHOCUTEILHYIO YaCTOTY M BEPOSITHOCTh CIIY9allHOTO COOBITHS.
BhINYyCKHUK HOJYYUT BO3MOXKHOCTH MPUOOPECTH OMNBIT MPOBEICHUS CIyYalHBIX 3KCIIEPUMEHTOB, B
TOM YHCJIE€ C TOMOIIbIO KOMITBIOTEPHOTO MOJICTUPOBAHUS, HHTEPIIPETAIIUU UX PE3YyIbTaTOB.
KomOunaTopuka
BEINYCKHUK HAay4uTCs peuiath KOMOWHATOPHBIC 33aJa4d Ha HAXOXJICHUE YUCIa OOBEKTOB WIIH
KOMOMHAIINH.
BhbIlyCKHUK MOJYYUT BO3MOXHOCTh HAYUUTHCS HEKOTOPHIM CHEIHUAIbHBIM NpUEMAM PEIICHUS
KOMOMHATOPHBIX 3a/1a4.
Harasignasi reomerpust
BoInyCKHMK HayduTcs:
* pacrio3HaBaTh Ha uYepTeXaX, PUCYHKaX, MOJACNSIX M B OKPYXAIOIIEM MHpE IUIOCKHE M MPOCTPaH-
CTBEHHbBIE T€OMETPUYECKUE (PUTYPBI;
* BBIYHCIISATH 00BEM MPSIMOYTOJIBHOTO IMapalIe/ICITUIIe A,
BhINyCKHHMK TOJIYYUT BO3MOXKHOCTb:
* HAYYHUTHCS BBIYUCIATH OOBEMBI MPOCTPAHCTBCHHBIX T'€OMETPUUYCCKUX (UTYp, COCTaBICHHBIX W3
MPSIMOYTOJIBHBIX NapaJljIeenUIe/0B;
* pacrio3HaBaTh pa3BEPTKUM Kyba, NPSIMOYTOJBHOIO TapajUieienuneaa, TPaBUILHON MHUPaAMUIBI,
LUJIMHIpPA U KOHYCA;
* CTPOUTH Pa3BEPTKH KyOa U MPSIMOYTOJIBHOTO MapasuIeIeIUIe 1a;
* OIpEeNeNATh MO JIMHEWHBIM pa3MepaM pa3BEPTKU (PUTyphl JTUHEHHBIE pa3Mepbl camoil (urypsl u
Ha000pOT;
* yIIyOUTh U pa3BUTh MPEACTABICHUS O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTYpaAX;
* HAYYUTHCS IPUMEHATDH IMOHATHUE PA3BEPTKU JJIs BBHITIOJIHCHHS MTPAKTUYECKUX PACUETOB.
I'eomerpuueckue purypsi

BbINyCKHUK HAYyYUTCS:

* [I0JIb30BATHCS A3BIKOM I'€OMETPHUHM JUIsI OIUCAHUS MPEIMETOB OKPYXKAIOIIEro MUPa U MX B3aMMHOIO
PacmoIoKEHUS;

* pacrio3HaBaThb M M300pakaTh Ha yepTexax U PUCYHKAX TIeoMeTpuuYeckue (purypbl U uxX KOHPHU-
rypanuy;

* HAXOJIUTh 3HAUEHUS JUIMH JIMHEHHBIX JIEMEHTOB (DUTYp M UX OTHOIICHHUS, IPaJyCHYIO MEPY YIJIOB OT
0° no 180°, mpuMmeHsist onpeneneHus, CBOMCTBa M MpU3HAKU (UTYp M HUX 3JIEMEHTOB, OTHOLIEHUs (QUTyp
(paBeHCTBO, T0J1I00ME, CHMMETPHUH, TOBOPOT, NapaIeNIbHBINA EepeHoc);

* OIIEpUPOBATh C HAYAJIBHBIMU MTOHATUAMHA TPUTOHOMETPHUH U BBIIIOJIHATH 3JIEMEHTAPHBIE ONEPALMK HAJT
(GYHKLIHSMU YTJIOB;

* pemarth 3aJla4M Ha J0Ka3aTelIbCTBO, OMUPAACh HA U3yUYEHHBIE CBOICTBA (PUTYpP U OTHOIIEHUN MEXIY
HUMU 1 IPUMEHSS U3YUYEHHBIE METO/IbI I0KA3aTENbCTB;

* pemaTh HECJIOXKHBIE 3aJJa4H Ha IIOCTPOCHHE, IPUMEHSSI OCHOBHBIE AJITOPUTMBI IIOCTPOEHHUS C
MTOMOUIBIO UPKYJIS U JIMHENKH;
* pemaTh IpOCTENIINE IUTAHUMETPUYECKHUE 3aJa4l B IPOCTPAHCTBE.
BhINyCKHUK TOJYYUT BO3MOYKHOCTb!

* OBJIAJICTh METOJAMM PEUICHUsS 3aJ1a4 Ha BBIYMCIEHUS W J0Ka3aTeabCTBA: METOAOM OT MPOTHUBHOTIO,
METOOM MOA0OUS, METOI0M Iepedopa BApHAHTOB U METOJIOM T'€OMETPUUYECKIX MECT TOYEK;

* IpuoOpecTH OMNBIT NPUMEHEHHUs alredpanyeckoro M TPUTOHOMETPUUECKOro armapara W uaeu
JBUKEHMS TIPU PELLIEHUH T€OMETPUUECKUX 3ajay;

* OBJIAJIETh TPAJAMIIMOHHON CXEMOM PELICHHs 3a7a4 Ha IOCTPOCHHE C MOMOIIBIO [UPKYJIA U JIMHEUKU:
aHaIu3, IOCTPOEHUE, JOKA3ATEIbCTBO U UCCIIEJOBAHUE;

* HAYYUTBHCSA penlaTh 3aJa4d Ha ITOCTPOEHHWE METOJOM TIE€OMETPHUYECKOTr0 MECTa TOYEK M METOJ0M
o100us;

* IpUOOPECTU OMBIT UCCIEOBAHUS CBOMCTB IUIAHUMETPUUECKUX (UTYyp C MOMOIIBI0 KOMIBIOTEPHBIX
IIporpamwm;




* IPHOOPECTH ONBIT BBHIMOJIHEHUSI IPOEKTOB MO TemaM «l'eoMmerpuyeckre mpeoOpa3oBaHUs Ha
miockoctu», «IlocrpoeHune oTpe3koB Mo popmyner.
N3mepenne reomeTpu4ecKux BeJTUYMH

BruIycKHHUK HAy4duTCS:
* HCIIOJIb30BAaTh CBOMCTBA M3MEPEHUS JJIMH, IUIOIMIAACH M YIVIOB MPH PEUICHUU 3a]a4 Ha HAXOXKIACHHE
JUTMHBI OTPE3Ka, IJTUHBI OKPYKHOCTH, UTHHBI IYTH OKPYKHOCTH, TPAIYCHOU MEpPHI yIIia;
* BBIYHUCIIATD IUIOMIAN TPEYTOJIbHUKOB, MPSIMOYTOJIbHUKOB, MapayieorpaMMOB, Tpaneuuid, KpyroB u
CEKTOPOB;
* BBIYHUCIIATH JJIMHY OKPY>KHOCTH, JJIMHY TyTH OKPY>KHOCTH;
* BBIYHCIISATh JJUHBI JIMHEHHBIX 3JEMEHTOB (UIYp M WX VYIJIbl, HUCIOJNB3ysS (OPMYIbl JUTMHBI OK-
PY>KHOCTHU U JJIUHBI TyTH OKPY>KHOCTH, (DOPMYIIBI TUIOIIAAeH Guryp;
* pemiaTh 3a/1a4u Ha J0Ka3aTeIbCTBO C MCIOIh30BAaHHEM (OPMYI JJIMHBI OKPY>KHOCTH U JJIMHBI TyTH
OKPYKHOCTH, GOpMYIT IUToIaaen puryp;
* pemiath MPaKTUYCCKUE 3aJa4uH, CBS3aHHBIC C HAXOXXJICHHEM T€OMETPUYCCKUX BEIWYHH (HCIOJB3Ys
IIpU HEOOXOIMMOCTH CITPABOYHUKHU U TEXHUYECKHE CPE/ICTBA).
BBITYCKHUK TOJYYUT BO3MOYKHOCTh HAYYUTBCS:
* BBIYUCIIATh IUIOMIAAU (UTYp, COCTABICHHBIX W3 JBYX WM Ooliee MPSIMOYTOJbHUKOB, IMapaljielno-
IPaMMOB, TPEYTOJILHUKOB, Kpyra H CEKTOPa;
* BBIYUCIIATh IUIOMIAANM MHOTOYTOJIBHHKOB, HCIOJb3ysl OTHOIICHHS PABHOBEIUKOCTH U PaBHOCOC-
TaBJICHHOCTH;
* IPUMEHSTH ANTreOpanvdecKril 1 TPUTOHOMETPUUECKHM anmapar v ueu ABMKCHUS IPU PEIeHUH 3a1a4
Ha BBIYUCIICHUE TUTOMIA/Ie MHOTOYTOJIbHIKOB.

Koopaunarsi

BI)IHVCKHI/IK HAYV4YUTCA.

* BEIYKUCIATh JUIMHY OTpe3Ka I0 KOOpAWHATAM €ro KOHIIOB; BBIYMCIATH KOOPAMHATHI CEpeIUHBI
OTpe3Ka;

* KCIOJIb30BaTh KOOPAUHATHBIN METOJ U1 U3YUYEHHs CBOWCTB IPSMBIX U OKPYKHOCTEH.
BhINYyCKHHK OJIYYUT BO3MOKHOCTb !

* OBJIaJICTh KOOPJAMHATHBIM METOJIOM PEILLIECHM 3a/1a4 HAa BBIYUCIICHUS U JOKA3aTeIbCTBA;

* IpUOOPECTH OMBIT MCIOJNB30BAHMUSI KOMIIBIOTEPHBIX MpOrpamMM [JIsl aHajiu3a YacTHBIX CIy4yaeB
B3aMMHOTI'0 PACIOJIOKEHUSA OKPYKHOCTEN U MPAMBIX;

* IpUOOPECTU OMBIT BBHINOJHEHHUS] MPOEKTOB Ha TeMy «lIpuMeHeHHe KOOpAMHATHOrO METoAa IpH
pELICHUY 3a/1a4 Ha BBIYUCIICHUS U JOKA3aTeIbCTBaY.

BekTops!

BoInyCKHMK HayduTes:

* OIIEpUPOBATH C BEKTOPAMU: HAXOIUTh CYMMY U Pa3HOCTb JABYX BEKTOPOB, 3aJJAHHBIX T€OMETPUYECKH,
HaxOJIUTh BEKTOP, PABHBII MPOU3BEACHUIO 3aIaHHOTO BEKTOPA HA YHUCIIO;

* HAXOJUTBH JUIsl BEKTOPOB, 3aJaHHBIX KOOPAMHATAMMU: JUIMHY BEKTOPA, KOOPAUHATHI CYMMBbI U Pa3HOCTH
IBYX U Oojiee BEKTOPOB, KOOPJAMHATHI NMPOU3BEIEHUS BEKTOpa HA YUCIIO, MPUMEHSS MPU HEOOXOIUMOCTH
COUYeTaTeIbHBIN, IEPEMECTUTEIILHBIN U PACIIPENCIIUTEIBHBIN 3aKOHBI;

* BBIUNCIIATh CKAISIPHOE MPOU3BEACHUE BEKTOPOB, HAXOAWUTh YroJl MEXKJY BEKTOpPaMH, yCTaHABIMBATh
MEPIEHIUKYIISIPHOCTD MIPSAMBIX.

BBINTYCKHHMK NOJIYYUT BO3MOKHOCTb!

* OBJIaJIETh BEKTOPHBIM METOJIOM I PELICHUS 3a/1a4 Ha BBIUMCIICHUS U JOKA3aTelIbCTBa,

* MpUOOPECTH OMBIT BBHINIOJHEHUS MPOEKTOB HAa TEMY «IIPUMEHEHHE BEKTOPHOI'O METOJa MPHU PElICHUH
3a/1a4 Ha BBIYKCIICHUS U JOKA3aTeIIbCTBAY.

OueHka JIaHUPyeMbIX pPe3y/IbTaTOB

Cucrema OIEHKH AOCTHXCHMS IUIAHHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS OCHOBHOW 00pa3zoBaTeiabHON
MPOrpaMMbl  OCHOBHOTO OOILIEro oOpa3oBaHMS MPEANONIAraeT KOMHJIEKCHbLL NO0X00 K OUeHKe



pe3ynbmamog oOpa3oBaHus, MO3BOJISAIOUINNA BECTH OIICHKY JOCTHXEHUS O0y4YaroIIMMHUCS BCeX TPEX TPyl
pe3yabTaTOB 0OPA30BAHUS: JUUHOCHHBIX, MEMANPEOMENHBIX U NPEOMENIHDBIX.

CucreMa OLIEHKU MPEAYCMATPUBAET YPOGHEBHLIL NOOXO0 K COJEP)KAHUIO OLIEHKH U MHCTPYMEHTAPHUIO
JUIA OLICHKH [OCTHIKEHUS IUIAHUPYEMBIX PE3YJIBTaTOB, a TaKXKE K IIPEICTaBICHUI0 M HHTEPIPETALUU
pe3yJIbTaTOB UBMEPEHUN.

OpHUM M3 NPOSBIEHUN YPOBHEBOI'O MOAXOJA SBJSAETCS OLIEHKAa MHIUBUIYaJbHBIX 00pa30BaTeNIbHBIX
JIOCTIDKEHHM Ha OCHOBE «METOAA CJIOXKEHHUS», MPU KOTOPOM (UKCHUPYETCs IOCTH)KEHHE YPOBHS,
HE00XOAUMOro JUlsl YCHELIHOIO MPOAOJDKEHHMsI 00pa3oBaHUsS U PEaIbHO JOCTHUIAEMOIo OOJIbIIMHCTBOM
y4daluxcs, ¥ €ro IpeBbIIIEHUE, YTO MO3BOJISIET BbICTpauBaThb WHIMBUIYaJIbHbIE TPACKTOPUM IBMXKEHUS C
yuéToM 30HBI Onmkailmero pa3BuTHs, (OPMUPOBATH IOJOKUTEIbHYI0 Y4YEOHYI0 U COLHUAIBHYIO
MOTHBALMIO.

OneHka NpPEAMETHBIX pPE3YyNbTAaTOB NPEACTABIsET COOOM OLIEHKY JOCTMD)KEHUS OOydarouumcs
IUTAHUPYEMBIX PE3YJIBTATOB 110 OTAEIIBHBIM IIPEAMETaM.

@dopMHUpOBaHUE 3TUX PE3yJbTaTOB OOECHeuuBaeTCsd 3a CUET OCHOBHBIX KOMIIOHEHTOB 0Opa3oBa-
TEJIBHOTO TpoIecca — YYeOHBIX MTPEIMETOB.

OCHOBHBIM 00BbEKTOM OILICHKH MPEIMETHBIX PE3yJbTaTOB B COOTBETCTBUU ¢ TpeboBaHusMHu CTaHnapra
SBIISIETCS CIIOCOOHOCTH K PEUICHUIO0 y4eOHO-TT03HABATENBHBIX M y4eOHO-TTPAKTHYECKUX 3a/1a4, OCHOBAHHBIX
Ha U3y4yaeMOM y4eOHOM MaTepHalie, C MCIOJIb30BaHHUEM CIIOCOOOB IEHCTBUIM, peieBaHTHBIX COAEPIKAHUIO
y4eOHBIX  TPEAMETOB, B TOM  YHCJIE€  METANpeIMETHBIX  (IIO3HABATENbHBIX,  PETYISTHBHBIX,
KOMMYHHUKATHUBHBIX ) JEHCTBHIA.

Cucrema OLIEHKM NPEAMETHBIX PE3yJbTaTOB OCBOCHHS YYEOHBIX IMPOrpaMM C Y4ETOM YPOBHEBOIO
noaxoJa, npuHaroro B Crannapre, NpeanosaracT BblaeJeHue 0a30B0ro ypoBHs JO0CTHKEHHI KaK TOYKH
orcyéra NpuU IMOCTPOEHUH BCEW CHUCTEMbl OLEHKM M OpraHu3alud WHIUBUIYaJbHOM paboThl C
00y4aroIUMHCs.

PeanbHble nocTuxkeHHs OOy4yarOmIMXCs MOTYT COOTBETCTBOBATH 0a30BOMY YpPOBHIO, @ MOTYT OT-
JIMYAThCS OT HErO KaK B CTOPOHY IIPEBBILLIEHUS, TaK U B CTOPOHY HEAOCTUKECHHUS.

[TpakTHKa MOKa3bIBAET, YTO JUIsI ONMUCAHUS JOCTHMKEHMM O00ydaromMxcs Lenecoo0pasHO YCTaHOBUTh
CJIELYIOIINE IATh YPOBHEM.

ba3oBblii ypoBeHb 10CTHKEHHIT — YPOBEHb, KOTOPBII IEMOHCTPUPYET OCBOCHUE YUEOHBIX IEHCTBUI
C ONOpHOM cHUCTeMOH 3HAaHWMH B paMKax Auana3oHa (Kpyra) BbLAEICHHBIX 3aaady. OBiajaeHHe 0a30BbIM
YPOBHEM SIBJISIETCS JOCTATOYHBIM JIJISl IPOJODKEHUsI OOyUEHHs Ha CIIEAYyIOIIed cTyneHu oOpa3oBaHMsI, HO
He 1o TnpoduiabHOMY HampaBieHHo. JlocTikeHHIo 0a30BOrO  ypOBHS COOTBETCTBYET OTMETKa
«YZOBJICTBOPUTETHHO» (MM OTMETKA «3», OTMETKA «3aU4TCHO»).

[TpeBbiieHre 6a30BOT0 YpOBHS CBUIETEILCTBYET 00 YCBOSHMM OIOPHOM CHCTEMBl 3HAaHUI Ha ypOBHE
OCO3HAHHOTO IPOU3BOJBLHOTO OBJIAJEHUS YYEOHBIMHM JEHCTBHSMH, a TaKKe O Kpyrosope, mupoTe (Wiu
n30MpaTenbHOCTH) HMHTepecoB. lLlenecooOpa3HO BBIAEIUTH CIEAYIOLIME JIBa YPOBHS, HpeBbIIIAKOLINE
0a30BBbIii:

* IOBBIIIEHHbII YPOBEeHb JOCTIKEHUS IJIAHUPYEMBIX PE3YyIbTAaTOB, OLIEHKA «XOPOIIO» (OTMETKa «4»);

* BBICOKHI1 YPOBeHb JOCTHXEHUSI IIJITAHUPYEMbIX PE3YJIbTaTOB, OLIEHKA «OTIMYHO» (OTMETKa «5»).

[ToBBIIEHHBIT W BBICOKMM YPOBHM IOCTHMIKEHMSI OTIMYAIOTCS IO IOJHOTE OCBOCHMS IJIAHMPYEMBIX
pe3yJIbTaTOB, YPOBHIO OBJIAJCHMSI YUEOHBIMH JEUCTBUAMHU U C(HOPMHUPOBAHHOCTHIO MHTEPECOB K JAAHHOMN
peaMeTHOM o0acTu.

WnauBuayanbHble TPAaeKTOPUU O0OydeHHUs OOydaroluxcs, JAEMOHCTPUPYIOIIUX MOBBIIIEHHBIM U
BBICOKUH YPOBHU JIOCTHXKEHHUH, 11e7Ieco00pa3Ho (pOopMUPOBATH C YUETOM HMHTEPECOB 3TUX OOYHYAIOLIUXCS U
uX TUlaHoB Ha Oynaymiee. [lpyu HamMuuu yCTOWYMBBIX MHTEPECOB K Y4eOHOMY NMpEAMETY U OCHOBATEIbHOU
MOJrOTOBKM TIO0 HEMY TakHe OOyd4aroIluecss MOTYT OBITh BOBJIEUEHBI B MPOEKTHYIO JEATENBHOCThH IO
MpeIMETy U COPUEHTHPOBAHBI HA MIPOAOIKEHNE 00yYeHUs B CTApIINX KJlaccax Mo JaHHOMY MPOQUITIO.

Jig onucaHus MOATOTOBKM Y4YalIUMXCs, YPOBEHb NOCTHKEHHH KOTOPBIX HHMAKe 0a30BOro, IEileco-
00pa3HO BBIACIUTH TAKXKE /1B YPOBHSI:

* IOHMKEHHbII YPOBEHb JOCTHKEHHI, OLIEHKA «HEYOBJIETBOPUTEIBHO» (OTMETKA «2»);

* HU3KHI1 YPOBeHb JOCTHKEHUM, OLIEHKA «TUI0X0» (0TMETKa «1»).

Henoctuxenne 6a30Boro ypoBHsI (HOHM)KEHHBIH M HHU3KUH YPOBHHU JOCTHXKEHUN) (QHUKCHpYyeTcs B
3aBUCUMOCTH OT 00bEMa U YPOBHS OCBOCHHOTO U HEOCBOCHHOT'O COJIEPKaHUs ITPEeIMETA.

Kak mnpaBuiio, mMOHM:KEHHbIH YpPOBeHb [IOCTH)KEHUH CBUIETEILCTBYET OO0 OTCYTCTBHUH CHCTEMa-
TUYECKOI 0a30BOii MOJATOTOBKH, O TOM, YTO OOYYaIOIIMMCSl HE OCBOCHO JIa)K€ U IMOJIOBUHBI TUIAHUPYEMBIX



pE3yNbTaTOB, KOTOPHIE OCBAaMBACT OOJBIIMHCTBO OOYYAIOIIUXCS, O TOM, YTO HMEIOTCS 3HAUYUTEIIbHBIC
npoOenbl B 3HAHMAX, NalbHeHIIee oOydeHue 3aTpyaHeHo. [Ipu 3ToM 00ydarommicss MOKET BBITOJHSTH
OTJIENbHBIC 33aJJaHUs TIOBBIIIICHHOTO YpoBHS. J[aHHas rpynmna oOydaromuxcs (B CpeHeM B XoJe oOydeHus
cocTaisitoniasi okojo 10%) TpeOyer cnenuanbHON JUArHOCTHKHU 3aTPYAHCHUH B 00ydeHHH, TPOOEIOB B
CUCTEeME 3HAHWI U OKa3aHUU IIeJICHAPABICHHOW MOMOIIU B JIOCTHKEHUH 0a30BOTO YPOBHSL.

Huskmii ypoBeHb OCBOCHHS IUIAHUPYEMBIX pE3yJIbTaTOB CBHUJCTEILCTBYET O HAIWYHH TOJBKO
OTJENBbHBIX (PparMeHTApHBIX 3HAHUN MO TPEeIMETy, AalbHEelIIee OOy4YCHHE MPAKTUYECKH HEBO3MOXKHO.
OOyuaronmmcs, KOTOpbie JEMOHCTPUPYIOT HU3KHI YPOBEHB JOCTIKEHHIA, TPEOYETCsI CrieIHaibHas IIOMOIIIb
HE TOJILKO 0 y4eOHOMY TIPEIMETY, HO ¥ 110 (DOPMUPOBAHUIO MOTHUBAIIMH K OOYYCHHUIO, Pa3BUTHIO HHTEpeca
K M3y4aeMO MpeIMETHON 00J1acTH, TOHUMAHHUIO 3HAYUMMOCTH TIPEAMETa ISl )KU3HU | JIp. TOJIBKO HaTM4ne
MOJIOKUTEITFHOW MOTHBAIMM MOXET CTaTh OCHOBOHM JMKBHUIAIIMM MPOOEIOB B OOYYCHUU HJsi JTAaHHOM
TPYIITBI 00yYaAIOIIAXCSL.

OrnucaHHBIN BBIIIE TOIXOJ] IEIECO00Pa3HO MPUMEHSATh B XOJAC Pa3IMYHBIX MPOIEAYP OLICHUBAHUS:
TEKYILETO0, MPOMEKYTOYHOTO U UTOTOBOTO.

Just popmupoBaHUS HOPM OIEHKH B COOTBETCTBUU C BBIJCIICHHBIMH YPOBHSIMH HEOOXOJMMO OIHCATH
JTOCTIDKEHHST o0ydaromierocsi 0a30BOro ypoBHs (B TEpMHUHAX 3HAHUH M YMEHHA, KOTOPBIE OH JOJDKEH
MIPOJIEMOHCTPHUPOBATH), 32 KOTOPBIC 00YJAOIINNCS 000CHOBAHHO MOTYYAET OIEHKY «YIAOBICTBOPUTEIHHOY.
[Tocie 3TOro OmMpenenstoTCs W COJIEPKATEIbHO ONMCHIBAIOTCS OoJiee BBICOKHE WJIM HU3KHE YPOBHH
JNOCTHXKECHUH. BakHO aKIEHTUPOBAaTh BHHUMAaHHWE HE Ha OIMMOKAxX, KOTOpBIE CACNan OOydJarolluiics, a Ha
y4EOHBIX JIOCTHXKCHHSX, KOTOpbIE OO0CCIICYMBAIOT MPOABIKECHHE BIEPE B OCBOCHUHU COJCPIKAHUS
o0Opa3oBaHwUs.

Jlnsa oyenku Ounamuku opmuposanus npeoMemHsvIX pPe3yibmamoé B CUCTEME BHYTPHUIIKOIBHOTO
MOHHUTOPHHTa 00pa30BaTEIbHBIX JOCTIKCHUN IeJIecO00pa3Ho (DUKCHpPOBATh M aHATU3UPOBATH JTAHHBIC O
C(OPMHPOBAHHOCTH YMECHHI M HABBIKOB, CIIOCOOCTBYIOIIUX OCBOEHHIO CHCTEMATHYECKHX 3HAHUM, B TOM
qHcie:

* NEPBUUHOMY O3HAKOMIEHUIO, OMpabomKe U OCO3HAHUIO MEOPemuyeckux mooenell U NOHAMULl
(oOmieHayuHbIX U 0a30BBIX JJIsI JAHHOW 00JIaCTH 3HAHUS), CHAHOAPMHBIX ACOPUMMOB U NPOYEOVD,

* BbIAGICHUIO U OCOZHAHUIO CYWHOCIU U 0COOEeHHOCmell U3y9aeMbIX 00BEKTOB, MPOILECCOB U SBICHUN
JNCHUCTBUTENHLHOCTH (IIPUPOJHBIX, COIMAIBHBIX, KYJIBTYPHBIX, TEXHHYECKHX W Jp.) B COOTBETCTBHUH C
COJIEp’)KaHUEM KOHKPETHOTO Y4eOHOTO TMPEAMETa, CO30aHUI0 U UCHONb308AHUI0 MoOelell W3ydaeMbIX
00BEKTOB H MPOIECCOB, CXEM;

* BBIAGICHUIO U AHATU3ZY CYUWECMBEHHBIX U YCMOUYUBLIX C653ell U OMHOWleHUll MeXITY OObEKTaMU U
poreccamMm.

[Tpu 5TOM 00sI13aTENBHBIME COCTABJISIOIIUMU CUCTEMBl HAKOTUIEHHOM OIIEHKH SIBJISIOTCSI MaTepUabl:

* CIapmosotl OUazHOCMUKU,

* MEeMAMUYECKUXx U Umo206blxX NPOGEPOUHLIX pAbOMmM NO 6CeM YUeOHbIM NpeoMema,

* meopueckux pabom, BKItO4ask ydeOHbIC UCCTIETIOBAHHUS U YI€OHBIE TIPOCKTHI.

Pemenrie 0 MOCTHXKEHUM WM HENOCTHKEHUH TUIAHUPYEMBIX PE3YylbTaTOB WU 00 OCBOCHHH WU
HEOCBOCHUHW Y4eOHOTO MaTepuajia MPUHUMACTCS Ha OCHOBE PE3y/IbTATOB BBIOJIHCHUS 3aaHUN 0a30BOTO
ypoBHs. B mepuon BBenenuss Ctanmapra KpUTEpHid TOCTHXKEHUS/OCBOCHUSI Y4eOHOTO MaTepuaia 3a1aéres
Kak BeIMoJHEHUE He MeHee 50% 3amanuii 6a30Boro ypoBHs wiH nonxydeHue 50% oT MakcMMalIbHOTO Oaliia
3a BBITIOJTHEHUE 33/1aHUN 6a30BOTO YPOBHSI.




8. YueOHO-MeTOAMYEeCKOEe M MH(OPMALIMOHHOE 00ecnevyeHne Kypca

1. MaremaTtuka: y4eOHMK 1JIs 5 K. 001eo0pa3oBaTeIbHbIX YUpekaeHuil moa pearakuuei I'.B.
Hopodeena, U.®. lllapbiruna 7-e usa., nepepad., M.: Ilpocsemenne, 2007.

2. MaremaTuka. 5-9 kiaccbl: pa3BépHyTOoe TeMaTHdyeckoe mjaHupoBanume. Jlunms I'.B.
Hopodeena/aBt.-coctapuresab T.H.Bugeman.- Boarorpaa: Yuurens, 2009

3. Maremartuka, 5-6. Ku.xns yuureas/ C.b.CyBoposa u ap. — M.: IIpocBemenne, 2006

4 MartemMaTHKa: KOHTPOJI.padoThl LI 5-6 ki1accoB oOmeodpasoBar. Yupexaenmii: kH. Jlus
yuuteas / JI.B. Ky3nenoBa, C.C. Munaea — M. IIpocsemienue,2006

5. MaremaTtuka 6. YueOHuK 14141 6 Ki1acca o0meodpa3oBarebHbIX yupe:xaenuii /I'.B. lopodees,
C.b.CyBopoBa, E.A. bynumoBuu wu ap; Ilox pen.I,B, dopodeeBa, HN.PD.lllapbirnna.-M.:
IIpocsemenue,2010

6. «MaremaTnka,7: Apudpmeruxka. Auredpa. AHAIM3 [JaHHBIX» Yy4yeld. s
o0meodpa3oBareibHbIX yued.3aBenen. I'.B.Jlopodees, C.b.CyBopoBa, E.A.bynumosuy u ap.; Ilox
pea. I'.B./lopodeena.- M.: Ipoda, 2005-2008

7. «Maremaruka,8: Aureopa. ®yHKUMU. AHAJIU3 JaHHBIX» y4el. 1151 001e00pa3oBaTeIbHbIX
yue0. 3aBenenuii I'.B./lopodeen, C.b.CyBoposa, E.A.bynumoBu4 u ap.; Ilox pen. I'.B./lopodeeBa.-M.:
Apoda, 2010

8. «Maremaruka,9: Aaredpa. ®yHkuuu. AHAJN3 JAHHBIX» y4e0. 11 001eo0pa3oBaTe/bHbIX
yue0. 3aBenennii I'.B./lopodees, C.b.CyBoposa, E.A.bynumosu4 u ap.; Ilox pea. I'.B.Jlopodeena.-M.:
Apoda, 2010

9 Pabouasi TeTpaab 0 MaTeMaTHUKe 5 Kjacce (B 2-X 4acTsX)

10. MaremaTuka :IWIAKTHYECKHE MATEPHAJIBI A Skiaccaodmeodpa3oBart. YupexaeHuii/
I'.B. lopodees, JI.B. Ky3nenosa, C.C. Munaes, C.b. CysopoBa.- M. IIpocsemenne 2009..
11. Maremaruka. Temaruueckue TecTbl.S kKiaace/ JI.B. ky3nemoBa, H.B. CadonoBa;

Poc.akan.nayk., Poc. Akana.oopa3oBanusi, u3i-Bo « [Ilpocemenue».- M. Ilpocsemenue, 2010

12. MaTemaTuKa :IUAAKTHYECKHE MATEPUAJIBI 1JIM 6 KaccaobdmeoopasoBar. Yupexaenuii/ I'.B.
Hopodees, JI.B. Ky3neunosa, C.C. Munaen, C.b. CyBopoa.- M. IIpocsemenue 2009

13. Paboyasi TeTpaab o MmareMaTuke 6 KJacc.

14.Aaredpa. kHura pasi y4urenas. 8 Kkiacc: mocodme st yuuTesed o00meo0pasoBar.
Yupexgennii / C.b. CysopoBa, E.A. bynumosuny, JI.B. Kysnemoa, C.C. MunaeBa. — M.
IIpocBemenue,. 2009

15. Aaredopa. Jdupaxkrtudeckue Mmatepuaibl. 8 kaace/ JLII. EscradbeBa, A.Il. Kapn -
IIpocsemenue ,2010.

16. Auareopa: c0. 3apanmii aas moaror. K roc. mrorooit arrecrauuu B 9 kaacce./ JI.B.
Kky3Henosa, C.b. CyBoposa, E.A. Bynnmosu4 u ap. — M.: IIpocsemenue . 2010.

17. I'eomertpusi, 7 — 9: Yue6. a5 odmeodpasosar. yupexiaenuii/ JI.C. Aranacsau, B.®. bByry3os, C.b.
Kagomues u ap. — M.: IIpocBemenne, 2004.

18 B.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agaun no reomerpun s 7 — 11 knaccos. — M.:
IIpocsemenne, 2003.

19 . C.M. CaaksHn, B.®. Byry3oB. U3yuenune reomerpun B 7-9 kiaaccax: Meroguueckue
pexkoMeHAannu K yueOHuKy. Knura nousa yunreasi. — M.: IIpocsemenue, 2001.



KasennapHo-remaTu4eckoe NJIAHUPOBAHUE
5 KJacc

(mpumep)

Iloemopenue Kypca nauanvnoit wikowt (6 u)

Obpazosamenvhbie yenu / 3a0a4u y4ausecoca Ha ypoKax:
"  [IOBTOPUTbH MOHATHUS: «MHOTO3HAYHBIE YUCIIAY», «IUCIOBbIC U OYKBEHHBIE BBIPDAKEHUS», «BEJIMUUHBI U ICHCTBUS Ha/l HUIMWY», «YPAaBHEHUSN», «3a]1aun»;
"  OBJIAJETh YMEHUEM:

e 00001aTh ¥ CUCTEMAaTU3UPOBATh 3HAHUS 10 OCHOBHBIM TeMaM Kypca «MaTeMaThKay HayalbHOM IIKOJIBI;

®  BBINOJIHATH 33JJaHUS 110 BEIOpAaHHOMY CIIOCOOY JEHCTBUS;

e BEIOMpaTh HaHOOJIEE PAMOHAIBHBIN CIIOCOO pelIeHus 3a1ay.

Obpa3zosamenvHule yenu / 3a0ayu REOA202a Ha YPoKax:
"  CO3JaTh YCIIOBHS:
e st 0OOOOIICHUS U CUCTEMATHU3aIMK 3HAHUN TT0 OCHOBHBIM TeMaM Kypca Ha4aJlbHOM IIKOJIBI;
e (opmupoBaHUS YMEHMIA JIOTUYECKH 0OOCHOBBIBAThH CY)KJIEHUS, BBIAIBUTATh TUTIOTE3bl U IOHUMATh HEOOXOJUMOCTh UX MPOBEPKU; SICHO, TOUYHO
U TPaMOTHO BBIpaKaTh CBOM MBICIM B YCTHOM M THUCHPMEHHOW pEYH, HCIIONB30BaTh PA3IMYHBIC S3bIKM MATEMAaTHKH (CIOBECHBIH,
CUMBOJIMYCCKUH, Tpadudecknuil) W CBOOOJHO MEPEXOAHWTh C S3bIKAa HAa SI3BIK JUIS WJUTFOCTPAIlMH, WHTEPIPETAIlMH, apTryMEHTAllud H
JI0Ka3aTeNbCTBA.

Ili1annpyemMblie pe3yJabTaThl Ilexaroruyeckas
CHCTEMA YPOUHOH
U BHEYPOYHOI
3aHATOCTH
Y4YE€HHKA

Mertanpeame
THBIE

IpeamerHbie JInuHOCTHBIC

@Dopma npoeedenusn
YueoHno020 3anamus
IMenarornyeckue
®DopMa KOHTPOJIS

Koan4yecTBO 4acos
cpeacTBa

Ne i/m, mara
Tema ypoka.
Tun ypoka.
Bueypounas
3aHAATOCTh
Ypounas
3aHATOCTh
Jlureparypa




2 3 4 S 6 7 8 9 10 11
HetictBus ¢ [KomOGunupos |becena, pabota ¢ 3HaTh npaBuiia = orBeTcTBeHH |Pa3zgarounsl |Pabot |Camok
MHOT'O3Ha4yH |aHHBIM. TETPaJbIo Ha CpaBHEHUSI, 0€ OTHOULIEHHME |1 amo |OHTPOI
BIMU Ilpaxmuxym. |€4aTHON OCHOBE,  |CIIOXKEHMSI, K YYEHHUIO; muddepenI (KapToy|b.
YUCIIAMH. MIPAKTUKYM I10 BBIYMTAHUS, ® yMEHUE UpOBaHHBIN [kaM. [Bxoana

pELIeHUIO YMHOEHHS U SCHO, TOYHO, |MaTepHal. A
1 yac. YIPaXHEHU I JIEeJICHUS TpaMOTHO [Touck JIHarHo
U 3ajau. HaTypaJIbHbBIX u3naraTh CBOM [MH(popMau CTHKA.

YHUCEl. MBICIIU B U u3

YMersb BBINOJIHATH YCTHOU U CIIPaBOYHOM

OCHOBHBIE NUCbMEHHOW |IHUTepaTyphl

JNIEUCTBUS C peun,

HaTypaJbHBIMU MOHUMATh

YKCclIaMH, CMBICTT

BBIYMCIICHHS Ha IIOCTaBJICHHOU

CJIOKEHUE U 3a/1a4u Ha

BBIYUTAHUE BBIIIOJIHEHHE

JBY3HaYHBbIX, JNEUCTBUH C

TPEX3HAYHBIX MHOT'O3HAYHBI

YKCell; HaXOIUTh MU YHCIIaMHU.

HECKOJIBKO

Croco0oB

penieHus 3a/1a4yu.
Yucnosele  |[Ipumenenue |[Ipobremuas 3HaTh NpaBuJIa  |® BBHINIOJIHEHU | YMEHHE = paznatou |Uunu-
1 OyKBEHHBIE |1 JeKLus, 3amMCcH YUCIOBBIX [€ paOOThI [0  |BBICTPAUBAaTh (bl BU-
BBIPDOKCHHS. |COBEPIICHCTB |Oecena, U OYKBEHHBIX MpeabsIBICHH |aprymeHTany |® muddepeH |myanb-

OBaHUe poOJIeMHbIe BbIpaKeHUH, omy 10, IPUBOJIUTH |IIUPOBAHHBI [HBIE
1 yac. 3HAHUH. 3a/1a4H. NOPAI0K QNrOpUTMY; |OpUMEpPHI M il MaTepual; |TBOpUe
Jlexuus. ACHCTBHH NpH ® OCYILECTBIISA|KOHTPIPUMED [® MOUCK cKue

BbIYMCJICHUSIX, Tb ITOUCK bl; nHpopmanu [3agaHu

nepeMecTHTEbH |HE0OXOAUMOM |* KOMMYHHKA |U U3 A1

bl U uH(popMaIuu (TUBHAS CIIPaBOYHOM

coveTaTeJbHbIN |1 KOMIIETEHTHO |JTUTEPATYpPbI

3aKOHBbI BBITIOJIHEHUS |CTh B

CJI0KEHUs U MpOOJIEMHBIX |0OIIEHUU U

YMHOKEHHUS. 3a[JaHu C COTPYAHHYECT

Ymernb HCIIOJIb30BaH |BE CO

110JIb30BaThCS reM y4yeOHOH |cBepCTHUKaMU
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pacnpeeuTebH [JINTEpaTyphl  |B
bIM 3aKOHOM J1JIsl oOpa3oBarelb
yYHPOLIEeHHUS HOM1, yueOHO-
NPOCTEeHIINX UCCIIEI0BATEN
BbIPa:KeHU, bCKOH,
COCTaBJIAITh TBOPYECKOH U
OyKBeHHbIE JIpYrux BUAAX
BbIPasKeHHs 10 NESATEIbHOCTH
3aJJaHHBIM
YCJIOBHUSIM.
1f |Heiictus ¢ |Kombunupos |becena, pabota 3HaTh npaBuiIa  [® yyactue B | motuBauus |® npexacrasi|lIpakr
3. |BeNMYMHAMU. |aHHBIH. C TETPAJbIO HA nepeBoJa OAHUX |qUaiore, yueOHOU eHue n4ecKa
Me4aTHOMN BeJIMYMH B OTpPaXEHUE B |[IEATEIBHOCTH |PE3YyIbTATOB 5
1 gac. IIpakTukym. [OCHOBE, Apyrue. IIMCbMEHHOU |; UHAUBUAYyal |paboTa
IIPaKTUKYM. YMmernb (dbopme CBOMX |® yBa)KUTEIIbH |bHOM
OCYLIECTBJIATH pELIEHNI; 0€ OTHOLICHME [[I03HABATEN
nepeBoj yMEHUE K HUHOMY BHOU
BeJIMYNH; KPUTHYECKH |MHEHHIO IIPU  |JESITEbHOC
BBINOJIHATH OLICHUBAaTh  |BEIEHUU TH.
AefcTBHSA € MOJYYEHHBIN |auanora.
HMEHOBAHHBIMHM |OTBET.
BeJIMYHMHAMH,
NPUBOIUTH
npuMepbl,
¢popmysmpoBars
BbIBO/IbI.
4. |Pemenue [Ipumenenue |becena, 3HATH MOHATHS  |® YMEHUE ® OCyLIECTBIIA [® pasgaToud |['pynn |B3aumo
YpaBHEHUH. [u pabora YPaBHEHUH, MCII0JIb30BaTh |Th I OBBIE |KOHTpPO
COBEpIICHCTB |C TETPAJbIO Ha KOpPHSA oOune CaMOKOHTpOJ |nuddepeH1 |3a1anu [Jb.
1 4ac. OBaHUe MeYaTHOMN YPaBHEHUS, MPUEMBI b, IPOBEPsISl  [MpOBaHHBIN |4
3HAHUM. OCHOBE, CIoco0bI peueHust OTBET Ha MaTepHral,
[IpakTuKyM. [MpaKTUKyM. peleHust YPaBHEHUH; [COOTBETCTBHE |® CO3/1aHUE
YPaBHEHHIA. " MOJIEIIMPOB |YyCJIOBHIO. IIpe3eHTalH
YMmers pemiate  |aTh YCIIOBHE, U 110
YPaBHEHUA CTPOUTH JTAHHOMN
NOBBIIIICHHOT' 0 JIOTUYECKYIO TEME
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YPOBHS LENIOYKY
CJIOJKHOCTH, paccyXJIeHUN
COCTaBJIAITh
YPABHEHUA 1JIAl
3aJaHHOT'0 KOPHSI.
Pewenne [Ipumenenue |becena, 3HaTbh CIOCOOBI  |® YMEHHUE ® HABBIKU = rpynnosa |Pabor (B3au-
3azad. u IIPaKTUKYM pemeHust pelaTth COTPYJHHUYECT |5 amno [mo-
COBEpLICHCTB TeKCTOBBIX 33/1a4 [3a1a4u Ba B Pa3HBbIX [I€ATEIBHOC |KApTOY|KOHTPO
1 yac. OBaHUeE OCHOBHBIX THIIOB |pa3HBIMU CUTyalusiX. |[Tb IO KaM. [JIb B
3HAHUH. ¢ IOMOIIbI0 crocobamu, MOJATOTOBKE rpyImmna
IIpaxTukym. YPABHEHHIA. BbIOOp K X.
YMerh pemath  |Haubosee KOHTPOJIbHO
TUNIUYHbIE paloHaIbHO 1 pabore
TeKCTOBbIE ro crnoco6a
3ajavm, peleHus; ® COCTaBJICH
npocreiiue " yCTaHaBJIUB ue
3aja4m ¢ aThb OTOPHBIX
NOMOIIBI0 MPUYUHHO- KapTOYeK.
YPaBHEHUId, CIIEICTBEHHBI
opopMasATh € CBSI3U;
pelieHus, CTPOUTh
pemiaTh 3a1a4M  [JIOTUYECKUE
pPa3HbIMU paccyXIeHus
crnocodamu, :
BbIOMpPaATh YMO3aKJIFOUEH
HauOoJ1ee ust
PAUMOHAJIBHBIN  |(MHIYKTUBHBI
cnocod peureHus. |e,
JIeTYKTUBHbIE
U 10
aHaJIOTUN) U
BBIBOJIBI.
Konrtponbnas |Kontponb NunuBunyansHoe |[Ymernb 0000maTh |Kontposns u Paznarounsl
pabora 3HaHUHN pelienue U OLICHKA 71
yyaluxcs:  |KOHTPOJIBHBIX CHCTEeMAaTH3HPOBA | 1EATEIBHOCTH muddepentt
1 4ac. BXO/IHAst 3a/1aHMI. Th 3HAHUSA 0 MPOBAHHBII
JUArHOCTHKA. OCHOBHBIM TeMaM KOHTPOJIbHO




5 8 10 11
Kypca -
MaTeMATHKH HU3MEPUTEIIb
HavYyaJbHOH HBINI
IIKOJIbI; 1O Marepua
3agadyamM
NOBBLIIIEHHOM

CJIO0KHOCTH.




