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[TosscHuTENBHAA 3aIIUCKa

Pabouas nporpamma no npeamery «MaTemaTHKa» Ha OCHOBHYIO CTYINEHb
oOpazoBaHusi pa3zpaboTaHa B COOTBETCTBUM C TpeOoBaHusiMu DenepanbHOro
rOCy/JapCTBEHHOIO0  00pa30BaTEIbHOTO  CTaHJAapTa  OCHOBHOIO  OOILEro
oOpa3zoBaHus, MPOrpaMM OCHOBHOI'O 001Iero obpasoBanus «Martematukay , ais 5
kiaccoB aBTop A.I'. Mep3nsak, s 6 kimaccoB aBrop BuienknH, aBtop A.l.
Mopakosuu , «I'eomerpusi», aBrop JI.C. Atanacss, odecrieuena YMK st 5— 9-ro
kiaccoB aBTopoB WM.UM. 3yGapeBoii u A.I'. Mopakosuua, YMK 7-9-ro kiaccos
aBropoB JI.C. Aranacsn, B.® byry3os, C.b. Kagomues, KoHuenuuu ayXOBHO-
HPaBCTBEHHOTO Pa3BUTHA M BOCHUTaHUSA JIMYHOCTH TpaxkaaHuHa Poccuw,
IUTAHUPYEMBIX PE3yJIbTaTOB OCHOBHOI'O 00IIEro o0pa3oBaHusl.

PabGouas mporpamma OCHOBHOro oOIIero oOpa3oBaHHs MO MaTEMaTHKE
coctaBiecHa Ha ocHoBe DyHAAMEHTAJIBHOTO SApa COAEpX aHUS  OOIIEero
o0pa3oBaHusA, a TaKXE YUYUTHIBAET OCHOBHbBIE WM U MosioxkeHus [Iporpammel
pa3BuTUg U (HOPMUPOBAHUS YHUBEPCATBHBIX YUEOHBIX JACHCTBHM JJIT OCHOBHOTO
o01iero oOpa3oBaHus.

PaGouas  mporpamma  sBISieTCS ~ COCTaBHOM  4YacThlO  OCHOBHOM
o0pa3zoBaTeIbHOM TPOTrpaMMbl OCHOBHOTO 00111eT0 00pa3zoBanus ' bOY COII Ne 9
r. Kunens.

[Iporpamma mocTpoeHa C y4e€TOM MPUHLHUIIOB CUCTEMHOCTH, HAYYHOCTH U
JOCTYITHOCTH, a TaK »>K€ TMPEEeMCTBEHHOCTH W TMEPCHEKTUBHOCTU MEXIY
pPa3TUYHBIMU pa3JenamMu Kypca. YPOKHU CIUIAaHUPOBAHBI C YYETOM 3HAHUN YMEHH
U HaBBIKOB TI0 MPEAMETY, KOTOpble CHOPMHUPOBAHBI Y IIIKOJILHUKOB B MIpoLiecce
peanu3anuy IPUHIIUIIOB Pa3BUBAIOIIET0 O0YUYEHUSI.

[Iporpamma 3amaeT MepevyeHb BOIMPOCOB, KOTOPBIE MOAJIEkKAT
0053aTEIbHOMY M3YUYEHHUIO B OCHOBHOM 1IKosie. OHa Tak ke SBISETCA JIOTHYECKUM
OPOJOJKEHUEM  Kypca  MaTeMaTHKH  HadalbHOM  IIKOJB  (TIPUHIIMM
peeMCTBEHHOCTH). B ocHOBe Kkypca nexut aBTopckas uaes A.I'. MopakoBuya;
nporpaMma Io3BoJisieT obecrneunBaTh (POPMUPOBAHUE KaK MPEAMETHBIX YMEHH,
TaK U YHUBEPCAIBHBIX yU4EOHBIX JEHCTBUM MIKOJHLHUKOB; MPOrpaMMa IMO3BOJISET
oOecrieunBaTh JOCTHIKEHHUE II€Jie B HANpaBlI€HUW JUYHOCTHOTO PAa3BUTHUS, B
METanpeIMETHOM HAIPABJICHUH U MPEIMETHOM HAMpPaBICHUH.

Lenpto mM3yueHHss MateMaTUKH B 5-6 Kiaccax SIBISETCS CHUCTEMaTHYECKOe
pa3BHUTHE TOHSTHS YHUCIA, BIPAaOOTKA YMEHUU BBIMOJIHATH YCTHO W MHUCHMEHHO
apu(pMETHIECKUE NECUCTBHS HAJl YMCIAMU, TIEPEBOIUTH MPAKTHYECKUE 3a7a4d Ha
A3bIK MAaTEMATUKH, MOJTOTOBKA yYaIIUXCS K U3YUYEHHIO CUCTEMAaTHYECKHX KYpCOB
anre6psl 1 reomeTpun. Kype cTpouTcs Ha MHAYKTUBHOM OCHOBE C MPHUBJICUYCHUEM
AJIEMEHTOB JACAYKTUBHBIX pacCcykIeHuil. B xome wu3ydeHHs Kypca ydaliuecs
pPa3BUBAIOT HABBIKM BBIYUCICHUW C HATypajJbHBIMU YHWCIAMH, OBJIJI€BAIOT
HaBbIKAMU C OOBIKHOBEHHBIMH M JECATUYHBIMU APOOSAMH, MOJIOKUTEIbHBIMU U
OTPULIATENIbHBIMU YHUCJIAMU, MOJYYalOT MPEACTaBIC€HUE OO0 HCIOJIb30BaHUU OYKB
JUTSL 3alACH BBIPAKEHWW W CBOMCTB apU(METUYECKUX JEHCTBUN, COCTaBICHUU
YpaBHEHHM, MPOJOJKAIOT 3HAKOMCTBO C T€OMETPUUYECKUMU  TMOHSTHUSMH,
MPpUOOPETAIOT HABBIKU MOCTPOCHUS TEOMETPUUECKUX PUTYP.



Henbto wm3ydenuss anredpsl B 7 - 9 Kiaccax SBIsIETCS pa3BUTHE
BBIYHMCIUTEIBHBIX YMEHUHN 10 YPOBHS, MMO3BOJISIOLIETO YBEPEHHO HCIIOIb30BaTh UX
IpU PEHICHUH 3aJady MaTeMaTUKA M CMEXHBIX MPEAMETOB, YCBOCHHUE arrapara
YpaBHEHUII M HEPAaBEHCTB KaK OCHOBHOI'O CpEACTBA MaTEMaTUYECKOTO
MOJICIIMPOBAHUS  3a/Jady, OCYHIECTBIEHHWE  (DYHKUHMOHAIBbHOM  MOATOTOBKHU
mKOJIbHUKOB. Kypc XapakrepusyeTcs NOBBIIIEHUEM TEOPETUUYECKOTO YPOBHS
oOy4eHHMsI, TIOCTENEHHBIM YCHUJIMEM pOJM TEOPETHUYECKUX 0000UIeHUN WU
NEAYKTUBHBIX  3akitoueHuil. [lpuknagHas — HampaBiI€HHOCTh — PAacKpbIBAET
BO3MOXHOCTb U3y4aTh U PEIIATh MPAKTUYECKHE 3aJa4H.

Lenpro u3yueHus reomeTpun B 7-9 Kiaccax SIBISIETCS CUCTEMATHYECKOE
U3y4YeHHE CBONCTB TreoMeTpHuYecKuXx (GUryp Ha IUIOCKOCTH, (QOpMUpOBaHHE
OPOCTPAHCTBEHHBIX MPEACTABICHUM, pa3BUTHE JIOTMYECKOTO MBILUICHUS U
NOJICOTOBKA armapaTta, HeOOXOAMMOTrO JJIsi M3yYeHHUS CMEXHBIX JUCHMIUIMH U
Kypca CTEepEOMETPUH B CTAPIIHUX KIIACCaX.

B ocHoBe mocTpoeHus JaHHOTO Kypca JISKHUT Uesl TyMaHU3aluuu o0y4yeHus,
COOTBETCTBYIOIIAsE COBPEMEHHBIM MPEACTABICHUSIM O LEIAX LIKOJIBHOTO
o0Opa3oBaHuA U yAeNsoIas 0co00e BHUMaHUe JIMYHOCTH YUCHHKA, €r0 HHTEpecam
U CIIOCOOHOCTSIM.

[Ipennaraemsplii  Kypc TMO3BOJsieT oOecrneunTh (POpMUPOBAHHE, Kak
NPEeIMETHBIX YMEHUN, TaK U YHUBEPCAIbHbBIX YUEOHBIX ACHCTBUHN IIKOJIBHUKOB, a
TaKXK€ CMOCOOCTBYET JIOCTHXKEHHMIO JIMYHOCTHBIX pPE3YJIbTaTOB, KOTOpBHIE B
JadbHENIIEM MO3BOJAT YYalUMCS PUMEHSTh NOJYYEHHbIE 3HAHUA U YMEHUS IS
pEelIeHNs pa3INYHbIX )KU3HEHHBIX 3a7a4.

OO0mas xapakrepucTuKa y4e0Horo npeamera «MareMmaTuka»

Marematuka SBISE€TCA OJHMM M3 OCHOBHBIX, CHCTEMOOOPa3yIOIINX
NPEIMETOB IIKOJILHOTO 00pa3oBanus. Takoe MeCTO MaTEMaTHUKU CPEIU HIKOJIbHBIX
IPEeIMETOB O0YCNOBIMBAET U €€ 0COOYI0 pOJIb C TOYKH 3PEHHS BCECTOPOHHETO
Pa3BUTHUSA JIMYHOCTH yYAIIUXCA.

CopeprxkaHrne MaTeMaTH4ecKoro oOpa3oBaHUs MPUMEHHUTEIBHO K OCHOBHOMU
IIKOJIE TPEACTABICHO B BHJIE CIEIYIOIIHUX COAEPKATEIbHBIX pPa3IeioB. ITO
apudmMeTHKa; anreopa; GyHKIMHU; BEPOSTHOCTh U CTATUCTHKA; reomeTpus. Hapsaay
C 9TUM B COJIEp)KaHWE OCHOBHOTIO 00IIero oOpa3oBaHUS BKIIOYEHBI JBa J10-
MTOJIHUTEJIBHBIX METOJOJOTMYECKUX pa3esia: JOTUKAa U MHOYKECTBA; MATEMATUKA B
HACTOPUYECKOM pa3BUTHUH, 4yTO CBSI3aHO c peanuzanuen ueseu
OOIIENHTEIUIEKTYaJIbHOTO U OOIIEKYIbTYPHOTO pa3BuThsa yuyammxcs. Coaepikanue
KaXJO0Tr0 U3 3THUX PA3JIelIOB Pa3BOPAYMBACTCS B COJEPIKATEIBHO-METOIUYECKYIO
JIMHHIO, IPOHU3BIBAIOIIYI0 BCE OCHOBHBIE Pa3eibl COAEPKAHUS MATEMATUIECKOTO
oOpa3oBaHus HAa TaHHOUW cTyneHn ooydenus. [Ipu sTom nepsas muans — «Jloruka
Y MHOXXECTBa» — CJIYKHUT LEJIN OBJIAJACHUS YYAIIUMHUCS HEKOTOPBIMU 3JIEMEHTAMU
YHHUBEPCAJBHOTO MAaTEMaTHYEeCKOro s3blKa, BTOopas — «MaremaTtuka B
HUCTOPUYECKOM PA3BUTHH» — CIIOCOOCTBYET CO3JAaHUIO OOIIEKYJIbTYPHOTO,
ryMaHUTapHOTo (hOoHA U3yUEeHUS Kypca.

Conepxanue pazaena «ApudmeTukay CIyKUT 0a3oi 1y JaidbHEHIIEro

HN3YyUYCHUA YU4allIUMHCA MAaTCMAaTUKH, CHOCO6CTByeT Pa3BUTHUIO UX JIOTHYCCKOI'O



MBIIIUICHUS, (OPMUPOBAHUIO YMEHHSI TOJIb30BAThCS QIrOPUTMaMU, a TaKKe
MPUOOPETEHHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOJIUMBIX B MOBCEIHEBHOM >KHU3HHU.
Pa3ButHe MOHATHS O YUCJIE B OCHOBHOW IIKOJIE CBSI3aHO C PAIIMOHAIIBHBIMH H
UppAIMOHAIBHBIMU YUCIIaMH, (OPMUPOBAHMEM TMEPBUYHBIX MPEJICTABICHUN O
JNEUCTBUTEIILHOM 4YHUCJE. 3aBepIlIeHUE YWCIOBOM JIMHUM (CHCTeMaTU3alus
CBEJICHUM O JEUCTBUTEIBHBIX YMCIIAX, O KOMIUIEKCHBIX YHCIax), TaK XK€ KakK U
OoJiee croXkHbIE Bompockl apudMeTuku (anroput™ EBKiIWIa, OCHOBHas Teopema
apuMETHKHN ), OTHECEHO K CTYIIEHU OOIIETr0 CpeIHero (MOIHOT0) 00pa3oBaHusl.

Copnepxxanue pazgena «Anredpa» cnocoOCTByeT (OPMUPOBAHMIO Y
yydaluxcss MaTeMaTH4eCKOro ammapara JJis pelIeHHs 3a7ad U3 Pa3HbIX pa3jeaoB
MaTeMaTHKH, CMEXHBIX MPEIMETOB, OKPYXKAIOIIEH peasbHOCTH. SI3BIK anreOpbl
NOJYEepPKUBAECT  3HAUYEHHE  MaTeMaTUKU  KaK  s3blka Ui TOCTPOCHUS
MaTeMaTHYEeCKUX MOJIeJied TPOILIECCOB W SIBJICHUM peanbHOro Mupa. B 3amaun
U3y4YeHUs anreOpbl BXOASAT TaKXkKEe pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHUS,
HEO0OXOAMMOTO, B YAaCTHOCTH, ISl OCBOCHHS Kypca WH(OpPMATHKH, OBJIAJICHHE
HaBBIKAMU JICAYKTHUBHBIX paccyxiaeHuid. [IpeoOpa3oBanue CHUMBOJIBHBIX (HOpM
BHOCUT cCHEIU(UUECKUN BKJIAJ B PA3BUTHE BOOOPAXKECHHUS YYaIIUXCH, HX
CIOCOOHOCTEM K MaTeMaTH4YeCKOMY TBOpUYECTBY. B OCHOBHOU IIKOJIE MaTepual
TPYIIUAPYETCS BOKPYT PAIMOHATBHBIX BBIpaKEHUH, a BOIPOCHI, CB3aHHBIE C UP-
pallMOHAIBLHBIMUA ~ BBIPDQKCHUSMH, C TPUTOHOMETPUUYECKUMHU QYHKIUSAMH U
npeoOpa3oBaHUsIMH, BXOIAT B COACPKAHME Kypca MaTeMaTHKM Ha CTapiieit
CTYNEHHU O0yUYEHUs B LIKOJIE.

Conepxanue pazaena «OyHKUMNW» HALEIIEHO HA IMOJIYYEHUE IIKOJIbHUKAMU
KOHKPETHBIX 3HAHUA O (PYHKIIMU KaK BaKHEWIEH MaTEeMaTHYECKON MOJIENH JUIs
ONMMCAHMSI M HCCIEAOBaHUS Pa3sHOOOpPa3HBIX MpoleccoB. M3yueHue 3TOro
MaTepuaiia CrnocoOCTBYeT pAa3BUTHIO y Yy4allUXCsd YMEHHUS HCIOJb30BaTh
pa3nUYHbIE S3bIKM MAaTEMaTUKHU (CIIOBECHBIH, CHUMBOJWYECKHUH, Tpaduyueckuii),
BHOCHUT BKJIaJ B (hopMupoBaHUE MPEACTABICHUI O POJIM MATEMATUKH B Pa3BUTHUH
UUBUIN3ALUU U KYJIbTYPBI.

Paznen «BepostHOCTP M cTaTUCTHKa» — 00s3aTEeNbHBIA KOMITIOHEHT
IIKOJILHOTO 00pa3oBaHUs, YCHIMBAIOUIUN €ro MNPUKIATHOE U TMPAKTHYECKOE
3HaueHWEe. DTOT MaTepual HEoOXOIuM, MPEXKIE BCEro, s (QOpMUPOBAHHS Y
ydamuxcsi (QyHKIIMOHAIBHOM T'PaMOTHOCTH — YMEHHUS BOCIPUHUMATH W
KPUTUYECKH aHAIM3UPOBaTh WHGOPMAIUIO, TPEICTABICHHYIO B Pa3IUYHBIX
dbopMax, MOHUMATh BEPOATHOCTHBIN XapakTep MHOTHX PEaNbHBIX 3aBUCHMOCTEH,
MPOU3BOJUTh MPOCTEHIINE BEPOSITHOCTHBIE pacyeThl. M3yueHWe OCHOB
KOMOWHATOPUKHN TIO3BOJIUT YyYalleMyCsl OCYIIECTBIATh PACCMOTPEHHUE CIIydaes,
nepebop U MOJACYET YuCiIa BapUAHTOB, B TOM YHUCJIE B MPOCTEUIINX MPUKIATHBIX
3a/avax.

[Tpn U3ydeHnr CTATHUCTHKHU W BEPOATHOCTH OOOTAIIAIOTCS MPEICTABICHUS O
COBPEMEHHOW KapTHHE MHpa W METOJIaX €ro WCCIeqoBaHus, (GOpMHUPYETCS
MMOHMMAHHE POJIM CTATUCTUKHU KaK MCTOYHUKA COLIMAIBHO 3HAYMMOU MHpOpMaLUU
Y 3aKJIaJbIBAIOTCSI OCHOBBI BEPOATHOCTHOTO MBIIICHHUS.

[ens copepxkanus paspena «l'eomeTpusy» — Ppa3BUTh y  y4dAIIUXCS

IIPOCTPAHCTBCHHOC B006pa)KeHI/Ie " JIOTHYCCKOC MBIIJICHUC ITYTCM



CUCTEMATHYECKOTO U3YYCHHS CBOMCTB T€OMETPUYCCKUX (PUTYP Ha TUIOCKOCTU U B
MPOCTPAaHCTBE W  TPUMEHEHUS OTHUX CBOWCTB TMPU  PEIICHHH  3a/aad
BBIYHCIUTEILHOTO U KOHCTPYKTHBHOTO XapakTepa. CyliecTBeHHas pOJIb TIPH 3TOM
OTBOJUTCS PA3BUTHIO Te€OMeTpHYecKkoi HMHTyuIuu. CodyeTaHWe HATJSTHOCTH CO
CTPOTOCTBIO  SIBISIETCS. HEOTHEMJIEMOW YacThl0 TEOMETPHYCCKUX 3HAHUH.
Martepuan, oTHocsmuiics K Onokam  «KoopauHatel»y u  «BekTopel», B
3HAYUTETLHOW CTEIICHH HECeT B ce0e MEKIIPEAMETHBIC 3HAHUS, KOTOPBIC HAXOSAT
MPUMEHEHUE KaK B Pa3IMYHBIX MATEMaTHYCCKUX AUCITUIUIMHAX, TAK U B CMEXHBIX
peaMeTax.

OcobeHHOCTRIO pa3zaena «Jloruka W MHOXECTBa» SBISETCA TO , YTO
NPEJCTAaBJICHHBII B HEM MaTepHall MPEUMYIIECTBCHHO H3ydaeTcs IpH
PacCMOTPEHUH PA3MYHBIX BOMPOCOB Kypca. COOTBETCTBYIOUIMI MaTepua
HAIEJICH Ha MaTEeMaTHYCCKOE Pa3BUTHE yYaIIUXCs, GOPMUPOBAHUE Y HUX YMCHUS
TOYHO, C’KATO M SICHO M3JIaraTh MBICIIA B YCTHOW U MMUCbMEHHOW PEYH.

Paznen «MartemaTka B HMCTOPHYECKOM pPa3BHTHM» TPEIHA3HAYCH JIJIS
dbopMHUpOBaHUS TIPEACTABICHHA O MaTeMaTHKE KaK YacTH YeJOBCUYCCKOM
KyJIbTYpBI, JUIA OOIIEro pa3BUTHUS INIKOJBHUKOB, JUIS CO3JaHUSA KYJbTYPHO-
UCTOPUYECKOHN cpeanl o0yueHus. Ha Hero He BBIIEISACTCS CICIHAIBHBIX YPOKOB,
YCBOGHUE €Tr0 HE KOHTPOIHMPYETCS, HO COJEP)KaHHWE STOT0 pasfesia OpraHHuYHO
NPHUCYTCTBYET B y4eOHOM TMPOIIECCEe KaK CBOCTO poJia TYMaHUTapHBIA (OH TIPH
pacCMOTPEHHUH  MPOOJIEMAaTUKK OCHOBHOTO  COJICpKAHUS  MaTeMaTH4YECKOTO
o0Opa3zoBaHUsI.

Mecto npeamera «MaTteMaTHKa» B Y4€OHOM ILJIAHE

B coorBerctBuM ¢ TpebGoBanusiMu DeneparbHOTO TOCYJApPCTBEHHOTO
o0pa3oBaTeIbHOrO CTaHAapTa OCHOBHOTO 00IIero oOpa3oBaHUs MpeaMeT
«MatemaTuka» #m3y4aeTcs ¢ 5-To 1o 9-ii Kjacc B BHJIE CICAYIOMHUX YYeOHBIX
KypcoB: 5—6 xmacc — «Marematukay, 7-9 Kimacc — Yy4eOHBIH MpeaMer
«MatemaTturkay, KOTOPBIA COCTOUT U3 «ANreops» u «I'eomeTpun». B 5—6 kmaccax
otBoauTcs 10 170 9acoB 3a Kakablid U3 ABYX rojJI0B 00y4eHUs (5 4acoB B HEJEIIO).

B 7 kmacce otBoautcs 170 yacoB: anrebpa - 102 yaca, reomerpusi- 68
9acoB, MMPEMNO/IaBaHue BeACTCS OJIOKaMHU.

B 8 kimacce otBogutcst 170 wacos (5 ypokoB B Henento), anredpa — 102 yaca,
reoMeTpusi- 68 4acoB, MPEMNoIaBaHue BeAETCs OJIOKaMHU.

B 9 xmacce otBoautcs 170 gacos: anredpa — 102 gaca, reometpus- 68
4acoB, MMPEMO/IaBaHue BEACTCS OJIOKaMHU.

Pacnpenenenne yaeOHOro BpeMEHU MEXAY 3TUMH IIPeAMETaMU

MpeICTaBICHO B TaOJIHUIIE.



IIpeamersl MmaTemaTudyeckoro |KosimuecTBO 4acoB Ha CTYNEHH
Kuaacesl | nukiia OCHOBHOI'0 00pa30BaHUs
5-6 Maremartnka 340 (170*2 rona)
2 Marematuka (Anredpa) 102
Marematuka (I'eomeTpuisi) 68
8 Marematuka (Anredpa) 102
Marematuka (I'eomeTpusi) 68
9 Marematuka (Anredpa) 102
Marematuka (I'eomeTpusi) 68
Bcero 850

JIn4HOCTHBIE, METaNIpeIMEeTHbIC U MPeMETHbIC Pe3yJIbTaThl

OCBOEHHUS y4eOHOro npeamera «MaremMaTuka»

MaremMaTudeckoe 00pa30BaHHE SBIIICTCS 005A3aTEILHON M HEOTHEMIIEMOM
4acThIO 00IIero 00pa3oBaHus Ha BCEX CTYIEHAX IIKOJIbl. O0ydeHUue MaTeMaTuke B
OCHOBHOM IITKOJIC HAIPABJICHO HA JIOCTHKCHHE CIICAYIOIIUX PE3yJIbTaTOB:

1) B HampaBJICHHH JUYHOCTHOI'O PA3BUTHSL:

- dopMupoBaHUEe TPEACTABICHUH O MaTeMaTHKE KaK  4YacTH
oOIIEYeIOBEYECKON  KyNbTYpPhl, O 3HAYUMOCTH MaTeMaTHKd B Pa3BUTHH
[IUBUJIN3ALUNA U COBPEMEHHOTO OOIIIECTBA.

- Pa3BuTHe TOrM4eckoro ¥ KpUTHUECKOTO MBILUICHHS, KyJIbTYPhl PEUH,
CIIOCOOHOCTH K YMCTBEHHOMY IKCIIEPUMEHTY.

- dopMUpOBaHUE HMHTEIJIEKTYaIbHOW YECTHOCTH U OOBEKTUBHOCTH,
CIIOCOOHOCTH K TMPEOJIOJCHUIO MBICIUTEIBHBIX CTEPEOTUIIOB, BBITEKAIONIUX W3
OOBIIEHHOI'O OIIBITA.

- Bocrnuranue kauecTB TMYHOCTH, 00€CTIEUNBAIOIINX COITUATBHYIO
MOOUIIEHOCTbH, CIIOCOOHOCTh MTPUHUMATh CAMOCTOSTEILHBIC PEIICHUS.

- dopMUpOBaHUE KAYECTB MBIIIJICHUS, HEOOXOUMBIX VIS aIaNTalluK B
COBpPEMEHHOM MH(POPMAITMOHHOM OOIIIECTRE.

- Pa3BuTne nHTEpEeCca kK MaTEMaTHUYECKOMY TBOPUECTBY U
MaTeMaTUYECKUX CIIOCOOHOCTEH.

- YMeHue fCHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICIH B YCTHOW U
MMCbMEHHOW pe4H, MOHUMAaTh CMBICT TIOCTaBICHHOW 3aJlayl, BBICTPAUBATh
apryMeHTAINIO, IPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI.

- KpuTH4HOCTH MBINIIIEHNS, yMEHHE PACIIO3HABATH JIOTHYECKH
HEKOPPEKTHBIC BHICKA3bIBAHUS, OTIUYATH TUIIOTE3Y OT (haKTa.

- IlpencraBinenue 0 MaTeMaTHUYeCKOl Hayke Kak cdepe 4eloBeYeCKOu
JESATENBbHOCTH, OO0 OJTamax €€ pa3BUTHSA, O €€ 3HAYMMOCTH JJIs Pa3BUTHS
[TUBUJTU3AIIHH.

- KpeaTuBHOCTH MBIIITICHUS, MHUITMATHBA, HAXOTYMBOCTh, AKTUBHOCTH TIPH

PCHICHUHN MATCMATUYCCKUX 3aaay.




- YMeHue KOHTPOIUPOBATH MPOLIECC U PE3YNIbTAT YUEOHONH MaTeMaTUYECKON
JEeSTENbHOCTH.
- CrnocOOHOCTh K 3MOLIMOHATIBLHOMY BOCIIPUSATHIO MATEMAaTHYECKUX

00BEKTOB, 3aJ1au, PEIICHUH, PACCYK/ICHUI;

2) 8 MemanpeomMemHoOM HanpasieHuu.

- Pa3BuTne mpencraBieHuit 0 MareMaTHke Kak (OpME ONMUCaHUS U
METOJIC TIO3HAHUS JIEHCTBUTEIBHOCTH, CO3JaHUE YCIOBHHA I TPHOOPETCHHUS
MIEPBOHAYATILHOTO OIBITA MATEMATHICCKOTO MOJIEITHPOBAHUS.

- dopmupoBaHUEe OOIIUX CIIOCOOOB MHTEIICKTYalbHOU AESATEIHLHOCTH,
XapaKTepHbIX JJII MaTeMaTHKU W SBISIFOIIMXCS OCHOBOH ITO3HABAaTEIIbHOMN
KYJIbTYPBI, 3HAUUMOH IS PA3IUIHBIX CHEp YSTOBECUCCKON IeATSTLHOCTH.

- [lepBoHavanbHbIC MpeACTaBICHUS 00 HASAX ©W O MeTojax
MaTEMaTUKA KaK yHHBEPCAJBHOM S3bIKE HAyKH M TCXHHKH, CPEACTBE
MOJICJTMPOBAHMS SIBJICHUH U TIPOIIECCOB.

- YMeHHEe BHJICTh MaTEMaTHYECKYIO 3a1a9y B KOHTEKCTE MTPOOICMHOM
CUTYaIlU! B IPYTUX JTUCIUIINHAX, B OKPYXKAIOIICH )KU3HU.

- YMeHHE  HaxXOAuTh B  Pa3IMYHBIX  HMCTOYHHKAX  WH(POPMAIIHIO,
HEOOXOMMYIO0 IS PEHICHUS MaTeMaTHYEeCKHX IMpOoOJIeM, TPEJCTaBIsATh €€ B
NOHSATHOW (popMe, MPUHUMATH PEIICHUE B YCJIOBHUSAX HEIMOJHOW W HM30BITOYHOM,
TOYHOH M BEPOSATHOCTHOM MH(OPMAIIHH.

- YMeHHe TIOHMMaTh ®  HCIOJNB30BaTh MaTeMAaTHYECKHUE  CPEACTBA
HarJSAHOCTH (TpaduKy, TuarpaMMBbl, TaOJIUIBI, CXEMBI U JIP.) U WUTFOCTPAIIHH,
MHTEPIpETaIlli, apryMEHTAIIIH.

- YMeHure BbIIBUTaTh TUTIOTE3bI IPH PEIICHUN YIeOHBIX 3a/a4, TOHUMATh
HEOOXOMMOCTh MX TTPOBEPKH.

- YMeHue MpuMeHSITh HHIYKTUBHBIC U JICTyKTUBHBIE CITIOCOOBI
paccyXIIeHUH, BUICTh Pa3IMYHbIC CTPATETHH PEIICHHMS 3a/1a4.

- [lToHnMaHue CYIIHOCTH aTOPUTMHUYECKUX TPEATTMCAHUN U YMEHHUE
JCHCTBOBATH B COOTBETCTBHH C MPEIJIOKEHHBIM aITOPUTMOM.

- YMeHue caMOCTOATEIbHO CTaBUTh 1I€JI, BHIOUPATh U CO3/1aBaTh
QJITOPUTMBI IS PEIICHUST Y4eOHBIX MAaTEMATHYECKHUX TTPOOIIEM.

- YMeHue MIaHupOoBaTh M OCYIIECTBISITH €SI TEIbHOCTh, HATIPABJICHHYIO HA

PCHICHUC 3a4a1 UCCIICAOBATCIBCKOI'O XapaKTCpa,

3) 8 NPeOMeMHOM HANPABIEHUU:

- Osnanenue MaTeMaTH4YECKUMU 3HAHUSMHU U YMEHUIMH,
HEOOXOMUMBIMU NI TPOAOJDKEHUS  O0pa3oBaHUs, W3YUYEHUS CMEXKHBIX
JVCLUIUINH, IPUMEHECHUS B IOBCETHEBHOM KU3HU.

- Cosmanne  ¢gyHmamMeHTa  JJIi ~ MaTeMaTH4ecKOTO  pa3BUTHS,
dbopMHUpOBaHUS MEXAaHWU3MOB MBIIIICHUS, XaPaKTEPHBIX [JIsI MaTeMaTHYEeCKOU
NEATETBHOCTH.

- OpnaneHre 0a30BbIM MOHSATUHWHBIM  amlapaToM IO OCHOBHBIM

pasaciaM COACpKaHusA, ITPCACTABIICHUC 00 OCHOBHBIX HN3y4aCMbIX ITOHATHUAX



(uucno, reomerpuueckass (uUrypa, ypaBHEHHUE, BEPOSTHOCTb) KaK Ba)KHEMIIUX
MaTeMaTUYeCKUX MOJENSIX, IO3BOJSIOMINX ONUCHIBaTh M H3y4aThb pealbHbIE
MIPOLIECCHI U SIBJICHUS.

- YMeHue pabotath ¢ MaTEMaTHYECKUM TEKCTOM (aHaJU3UpPOBATh,
U3BJIEKATh HEOOXOAUMYIO HH(POPMAILIKIO), TPAMOTHO MPUMEHSTh MAaTEMATUYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY, UCIIOJIb30BATh PA3IMUHbIE SI3bIKM MATEMATHUKHU.

- Pa3BuTue npencraBieHuii 0 yucie, HaTypaibHbIX YHUCEN, OBJIAJICHUE
HABbIKAMH YCTHBIX, TUCbMEHHBIX, MHCTPYMEHTAJIbHBIX BHIYUCICHUI.

- OBnazeHe OCHOBHBIMHM CIOCOOAMM TPEACTaBICHUS M aHalu3a
CTaTUCTHUYECKUX  JIaHHBIX; HAJIM4YM€ MPEICTAaBICHUH O  CTATUCTUUYECKUX
3aKOHOMEPHOCTSIX B pEabHOM MHPE M O Pa3IMYHBIX CHOCO0ax UX U3YYECHHs, O
BEPOSATHOCTHBIX MOJICIISAX.

- VYcBoeHue CUCTEMaTMYECKUMX 3HAHUUA O IUIOCKUX (Urypax M HX
CBOICTBaX, a TaK)Ke Ha HAIJISIZIHOM YPOBHE — O MPOCTEHIINX MPOCTPAHCTBEHHBIX
TeNaxX, YMEHUE IMPUMEHATh CHUCTEeMAaTHUYEeCKHUE 3HAHUS O HUX I pEelIeHUus
reOMETPUUYECKUX U MPAKTUYECKHUX 3a/1a4.

- YMeHus u3MepAaTh JUIMHBI OTPE3KOB, BEIMYMHBI YTJIOB, UCIIOJIb30BAThH
(dbopMyIIbI 111 HaXOXJEHUS MEPUMETPOB, TIOMIAIeH U 00bEMOB F€OMETPUUECKUX
duryp.

- YMeHue mpUMEHSTh U3YUYCHHbIE TOHSTHS, Pe3yIbTaTbl, METOMbI JJIs
pelIeHus 3a/lay MPaKTUYECKOro XapakTepa M 3aJad M3 CMEXKHBIX JUCHIUIUIUH C
UCMOJIb30BaHUEM IPU HEOOXOJUMOCTU CIIPABOYHBIX MAaTEpUANOB, KalbKYJATOpA,
KOMIIbIOTEPA.

- YMeHune npoBoauTh Ki1accu(UKALMM, JOTMY€CKHEe 00O0CHOBAHNUS,
JI0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKICHUI.

- YMeHune pacrio3HaBaTh BUJIbl MATEMAaTHYECKUX YTBEPKIACHUN
(aKCHOMBI, OIPEICIICHNUSI, TEOPEMBI U JIP.), IPSIMbIE U OOpaTHBIE TEOPEMBI.

- OBnajieHue CUMBOJIBHBIM SI3IKOM aNTreOphl, IPHEMaMH BBIITOJIHEHUS
TOXKJECTBEHHBIX INpPEoOpa3oBaHUM  palMOHAJIBHBIX BBIPAXKEHUH, pEIICHUs
ypaBHEHUIl, CUCTEM YypaBHEHHUH, HEPABEHCTB M CUCTEM HEPABEHCTB, YMEHHUE
UCMOJIb30BaTh UJICI0 KOOPAMHAT HA IUIOCKOCTU I MHTEPIIPETAllMd YpaBHEHUH,
HEpaBEHCTB, CUCTEM, YMEHHE MPHUMEHSTh ajlreOpandyeckue IpeodpazoBaHus,
annapar ypaBHEHHUIl U HEPaBEHCTB JUIS PELICHMS 3a7a4 U3 Pa3IudHbIX pa3JiejoB
Kypca.

- OBnageHne  cucTeMOl  (YHKIIMOHAJIBHBIX  TOHATUH, (YHK-
IIUOHAJBHBIM $I3IKOM M CHMBOJIMKOW, yMEHHE Ha OCHOBE (YHKIMOHAJIbHO-
rpaUyecKuX MpPEJCTaBICHUM OMNHUCHIBAaTh M  AHAIU3UPOBATH  pEaJbHBIC
3aBUCUMOCTH.

- OBnazeHne reOMETPUUYECKUM SI3bIKOM, YMEHHUE HCIOIb30BATh €0 JJIS
ONMMCAHMS TPEIMETOB OKPYKAIOIIEr0 MHUpPA, pa3BUTHE MPOCTPAHCTBEHHBIX
NpEICTaBICHUH W M300pa3uUTENbHBIX  YMEHMH, MPHOOpETEHHE  HAaBBIKOB
F€OMETPUYECKUX MMOCTPOCHUMU.



JIMYHOCTHBIMHU pe3yJbTaTaMHM HU3y4deHUs npeaMera «Marematuka» (B
BUJIE CIEAYIOIIHUX Y4eOHBbIX KypcoB: 5—6 kiacc — «Martematuka», 7-9 kiacc —
«Anredpa» u «['eomeTpus») SBISAIOTCA CAEAYIOIINE KauecTBa:

- HE3aBHUCUMOCTb U KPUTUYHOCTH MBILIUICHHUS;

- BOJISI U HACTOMYMBOCTDH B JOCTHKCHUH IICIN.

CpeI[CTBOM AOCTHIKCHHUS OTUX PC3YJILTATOB ABJISACTCA:

- cuUcTeMa 3aJjaHuil y4eOHUKOB;

- npe/cTaBleHHas B yueOHUKaX B SIBHOM BUJE OpraHU3alMsl MaTepuaa
M0 MPUHLKITY MUHUMAKCA;

- UCITOJIb30BAHUE COBOKYITHOCTH TEXHOJOTHM, OPUEHTHPOBAHHBIX Ha
pa3BUTHUE CaMOCTOSITEIBHOCTH M KPUTUYHOCTH  MBILUIEHUSA: TEXHOJOTHUSA
OpoOJIEMHOr0  AMAIora, TEXHOJOTUS MPOAYKTHUBHOTO YTEHHUS, TEXHOJOTHS
OLICHUBaHMSI.

MeTtanpeaMeTHBIMHA pe3yJbTaTaMu W3yUYCHUS Kypca
«MaremaTuka» SBISIOTCS TE€PBOHAYANIbHBIC TMPEJCTABICHUS 00 HACIX U O
METOJIaX MAaTEeMaTHUKH KaK YHUBEPCAJIbHOM S3bIKE HAyKW U TEXHUKH, CPEICTBE
MOJICTTUPOBAHUS SBJICHUM U MTPOIECCOB;

- yMEHHE BUAETh MAaTEMAaTHYECKYIO 3a]]a4y B KOHTEKCTE POOIEMHOMN
CUTYallMM B JPYTUX NUCHUIUIMHAX, B OKPY’KAIOLIEH KU3HU;

- yMEHHE HaxXOJWTh B PA3JIMUYHBIX HCTOYHHUKAX HH(POPMAIHIO,
HEOOXOAUMYIO JUIsl pEelIeHUs MaTeMaTHYeCKUX MpoOJieM, MPEJCTaBlIATh €€ B
NOHSATHOM (popMe, MPUHUMATH pEIICHUE B YCIOBUSX HEMOJHOW U HM30BITOUHOM,
TOYHOM M BEPOATHOCTHOU MH(OPMAIIUK;

- yMEHUE T[IOHMMaTh W HCIOJb30BaTh MAaTEMaTUYECKUE CPEACTBA
HATJIAIHOCTH (rpaduKu, TuarpaMMbl, TaOJIUIIBI, CXEMbI U JAp.) JJI WUTFOCTPALINH,
UHTEpIpETAUU, apTYMEHTAIUH;

- YMEHHE BBIIBUTATh TUTIOTE3BI MPU PEIICHUH YYeOHBIX 3a/1a4,
MOHUMATh HEOOXOJUMOCTh X ITPOBEPKHU;

- yMEHHE MPUMEHSTh HHIYKTUBHBIC U JEAYKTUBHBIE CTIOCOOBI
paccyXIeHul, BUJETh pPa3INUYHbIE CTPATEruu PELICHUS 3a/1aY;

- NOHUMAaHHE CYIIHOCTH aJTOPUTMHUUECKUX MPEANUCAHUNA U YMEHHE
NENCTBOBATh B COOTBETCTBUU C MPEAJIOKEHHBIM AJITOPUTMOM;

- YMEHHE CaMOCTOSITEIIbHO CTaBUTh II€JI, BEHIOUPATH U CO3/1aBaTh
QITOPUTMBI I PEIICHHUS YYCOHBIX MAaTEMAaTHIECKUX MPOOIIeM;

- YMEHHE IJIAHUPOBATh U OCYILECTBIATh AEATEIBHOCTD, HAPABICHHYIO
Ha peIICHUE 3a7a4 UCCIIEI0OBATENBCKOTO XapaKkTepa;

IIpeameTHbIMH pe3yjbTaTaMHU U3yYeHUS npeamera «MaremaTtuka»
SBJISIFOTCS CIIEAYIOIIME YMEHUS

5-i1 ki1ace Mcronb30BaTh NpU PEIICHUN MAaTEMAaTUUECKUX 3aJ1ad, UX

000CHOBaHWUH H
MPOBEPKE HAWJCHHOTO PEIICHUS 3HAHUE:

- Ha3BaHWUM W TIOCJIEIOBATEILHOCTH YHMCEI B HATypaJdbHOM psay B mpenenax 1
000 000 (c xakoro 4ymciIa HaAYMHAETCS 3TOT P, KaKk 00pasyeTcs KaxkJI0oe CIeAyIoIIee
YHCJIO B 3TOM PSAY);



- Kak oOpasyeTcs KaxkJas clieiyrolas cuéTHasi eIMHUIIA;

- Ha3BaHUS U MOCIEOBATEILHOCTD PA3PSIOB B 3aMUCH YHCIIA;

- Ha3BaHUS U MOCIEIOBATEIBHOCTD MEPBBIX TPEX KIIACCOB,;

- CKOJIBKO Pa3psioB COJEPKUTCS B KaXKIOM KJIacce;

- COOTHOIIIEHUE MEXK]Yy pa3psiiaMu;

- CKOJIBKO €JIMHHMII KaXKJIO0TO KJIacca COJIEPKUTCS B 3aMUCH YUCIIA;

- KaK yCTpOE€Ha MO3UI[MOHHAs JIECITUYHAS CUCTeMa CUUCIICHHUS;

- €JIMHUILIBI U3MEPEHUS BEJIMYMH (JJIMHA, Macca, BpeMsi, TUI0IIA/b), COOTHOIIECHHUS
MEXTy HUMU;

- (DYyHKIIMOHAJIBLHOM CBA3M MEXIY TpYyIIaMu BeIUYMH (II€HA, KOJUYECTBO,
CTOMMOCTB; CKOPOCTb, BPEMSI, PACCTOSTHUE; MPOU3BOAUTEIHLHOCTD TPy, BpeMs paboThI,
paborta).

BoinonssaTs yctHble BeiunciaeHus (B npenenax 1 000 000) B cinyyasx, CBOAMMBIX
K BbIYMCJICHUSM B nipeneniax 100, u TuCbMEHHBIE BEIYMCIICHHS B OCTAJIbHBIX CIydasx;
BBITIOJTHATH MTPOBEPKY MPABUIBHOCTH BBIYUCIICHUI;

- BBINIOJIHATH YMHOXKeHUe u aenenue ¢ 1 000;

- BBIYHMCIISITH 3HAYCHUS YUCIIOBBIX BBIPAXKEHUH, cojiepKanux 3—4 AeHCTBUSI CO
CKOOKaMHM U 03 HHX;

- pacKJIaJbpIBaTh HATYPAIBHOE YHUCIIO HA ITPOCTHIC MHOKHUTEIIH;

- HaxXOJIUTh HAMOOJBIINNA OOIIUHN JAEIUTENIh 1 HAUMEHbIIIEE 00Iee KPaTHOE
HECKOJILKHAX YHCEI;

- pemiaTh MPOCTHIE U COCTaBHBIE TEKCTOBBIC 3a1aUH;

- BBINIMCHIBATh MHOYKECTBO BCEBO3MOKHBIX PE3yJBTaTOB (MCXO0B) MIPOCTEHIIIIX
CITy4alHBIX DKCIIEPUMEHTOB,;

- HaAXOJUTb BEPOSITHOCTH MPOCTEHUIINX CIyUYalHBIX COOBITHIA,

- pemaTh yAOOHBIM JJisg ce0si croco0oM (B TOM YHCIIE M C TIOMOIIBIO TaOIUIl U
rpadoB) KOMOWHATOPHBIE 3aJa4yd: HA TIEPECTAHOBKY M3 TPEX DJIEMEHTOB, MPABUIIO
IIPOU3BEJICHHMS, YCTAHOBJICHUE YHCIIA Tap HA MHOXKECTBE U3 3—5 DJIIEMEHTOB;

- pemaTh yI00HBIM 11 ce0s1 ctocoO0M (B TOM YHUCJIE U C TIOMOIIBIO TaOIHI] U
rpadoB) JIOTHYECKHE 3a/1auH, CoAeprKamue He 0osee TPEX BRICKa3bIBAaHUM;

- YUTaTh UH()OPMAIIHIO, 3aITUCAHHYIO C IIOMOIIBIO JIMHEHHBIX, CTOJI0YATHIX U
KPYTOBBIX JHArPaMM;

- CTPOUTH MPOCTEUIIINE TUHECHHBIC, CTOI0UATHIC U KPYTOBBIC THArPAMMBI;

- HaAXOJIUTh PEIICHUS «CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJ1a4, B KOTOPBIX
HCTIOJIb3YIOTCSI MAaTEMAaTUYECKUE CPEJICTBA;

- CO3/1aBaTh MPOAYKT (Pe3yJIbTAT MPOCKTHON AEATEIBHOCTH ), 1JIsl U3YUCHUS U
OTNMCAaHUSI KOTOPOT'O UCIOJIB3YIOTCS MAaTEMAaTUYECKUE CPEJICTBA.

6-ii kJ1acc

Hcronp30BaTh IpU PEIICHUH MaTEMAaTHYECKHUX 3a/1a9, X 00OOCHOBAaHHUH U
MPOBEPKE HAWJICHHOTO PEIICHUS 3HaHUE O:

JNECATHYHBIX IPOOSX M MpaBUjIax ICHUCTBUN ¢ HUMU;

OTHOIIEHHUSX W TIPOMOPIUAX; OCHOBHOM CBONCTBE IIPOTIOPITUH;

MNpSIMOM U 0OPATHOM MPOMOPIIMOHAIBHBIX 3aBUCUMOCTSIX U UX CBOMCTBAX;
MPOIICHTAX;

LETBIX U IPOOHBIX OTPUIIATEIIHPHBIX YUCIAX; PAITHOHAIBHBIX YUCTIAX;



- MpaBWJIE CPABHEHUSI PALIMOHAIIBHBIX YHCEIT,

- MpaBUJIAX BHITIOJHEHUS ONEpALlMi HAJl pAllMOHATIbHBIMU YUCIAMH; CBOMCTBAX
OIEepALUN.

— CpaBHUBATH JIECATUUHBIC IPOOH;

- BBIMIOJIHSITH OTEpAIlUy HAJl JECATUUHBIMU IPOOSIMU;

- IpeoOpPa30BBIBATH AECATUUHYIO JPOOh B OOBIKHOBEHHYIO U HA000POT;

- OKPYTJISATH ILIEJIbIC YUCIa U ACCATUYHBIE APOOH;

- HaxXOJIUTh MPUOJIMKEHHBIC 3HAUCHHUS BEJIMUUH C HEJOCTATKOM U U30BITKOM;

- BBITIOJIHSTH MPUOIMKEHHBIC BEIYUCICHUS U OIEHKY YHUCIIOBOT'O BHIPAXKEHUSI;

- JICTIUTh YUCJIO B JTAHHOM OTHOILICHUHU;

- HaXOJUTh HEU3BECTHBIN WIEH MPONOPIHH;

- HaXOJWTh JAHHOE KOJIMYECTBO MPOLIEHTOB OT YUCIIA U YUCJIO 110 U3BECTHOMY
KOJIMYECTBY MPOIIEHTOB OT HETO;
HaXOJUTh, CKOJIBKO MPOLIEHTOB OJTHO YUCIIO COCTABISET OT APYToro;
YBEJIMUUBATH U YMEHBIIIATh YUCIIO HA JAHHOE KOJUYECTBO MPOIEHTOB;
peliaTh TEKCTOBBIE 3a]a4M HA OTHOLIECHUS, TPONOPIIUU U HPOLICHTHI;
CpaBHUBATH JBA PAIIMOHAJIbHBIX YHCIIA;
BBITIOJIHATH OTNEpAllMK HAJl pAllMOHAIBHBIMM YHCJIaMU, UCIIOJIb30BaTh CBOMCTBA
omnepanun sl yOpouICHUs BEIYMCICHUM;

- pemaTh KOMOMHATOPHBIC 3a/1a4 C TIOMOIIBIO MPaBUJIa YMHOKEHHS;

- HaXOJIUTh BEPOSITHOCTH MPOCTEHIINX CIYIalHBIX COOBITHIA;

- pelaTh NpOCTEUIINE 3aJa4i HA OCEBYIO U IIEHTPAIBHYIO CUMMETPHIO;

- pemaTh NpOCTEeHIINE 3aJa4i Ha pa3pe3aHue U COCTABIEHHE T€OMETPUUYECKHUX
buryp;

- HaXOJIMTh PEUICHUS GKM3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33/1a4, B KOTOPBIX
UCITOJIB3YIOTCSI MATEMATHUYECKUE CPEJICTBA;

- C03/1aBaTh IPOAYKT (pe3yJbTaT MPOEKTHOU AEATEABHOCTH), 1JIsl U3YUEHUS U
OMHUCaHUs KOTOPOTO UCTIOIb3YIOTCA MAaTEMATUYECKHUE CPENICTBA.

/-# KJaacc.

Auaredpa

Hcnonb3oBaTh pH pelIeHNN MaTeMaTHYEeCKUX 3a/1a4, UX 0OOCHOBAHUHU U
IPOBEPKE HAWJIEHHOTO PEIICHUS 3HAHHE O

- HATYpaJIbHbBIX, LIEJIBIX, PAUMOHAJIBbHBIX, UPPALMOHAIBHBIX, AEUCTBUTEIBHBIX
YUCIIaXx;

- CTENEHU C HATYPAJIIbHBIMU IOKA3aTEISIMHU U UX CBOMCTBAX;

- OJHOWIECHAX U ITpaBWIaX JICUCTBUM C HUMU,

- MHOTOWIEHAX U MpPaBUiax ACUCTBUNA C HUMU;

- dopMynax COKpamEHHOTO YMHOKCHHUS;

- TOXIECTBAaX; METOJIaX JOKA3aTEIbCTBA TOXKAECTB;

- JIMHEWHBIX YPABHEHUAX C OJHOM HEM3BECTHOW U METOJaX UX PELICHUS;

- CHCTEMAX JIBYX JIMHEMHBIX YPABHEHUH C IByMsI HEU3BECTHBIMU U METOJAAX UX
peLICHUS.

- BBINOJIHATE 1€UCTBHS ¢ OAHOWIEHAMH U MHOTOWJICHAMH;

- y3HaBaTh B BBIPAXKEHUSIX POPMYJIIbI COKPAILIEHHOTO YMHOKEHUS U PUMEHSITh

Hux;



- packiaapBaTh MHOTOYJICHBI HA MHOXHUTEIN;
- BBINOJHATH TOKJECTBEHHbBIE IPEOOPA30BAHUS LEIBIX AT€OpanyecKux
BBIPAKCHU U,
- JI0Ka3bIBATh IPOCTEUIIINE TOKIAECTBA;
- HAXOJUTb YHCIIO COYETAHUM U YUCIIO Pa3MEIICHUM;
- peuaTh JUHENHBIC YPAaBHEHUS C OJTHOU HEU3BECTHOM;
- pelaTh CUCTEMBI ABYX JIMHEWHBIX YPABHEHUH C JBYMS HEM3BECTHBIMU METOJA0M
MOJICTAHOBKHM M METOJIOM aJIF€OPanyecKoro CIOKEHUs;
- pelIaTh TEKCTOBBIE 33/1a4X C IIOMOLIBIO JIMHEMHBIX YPABHEHHUI U CUCTEM;
- HaXOAWUTh PELICHUS KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX
UCIIOJIb3YIOTCSI MATEMAaTUYECKUE CPEICTBA;
- co3/aBaTh NPOAYKT (pe3yabTaT NPOEKTHON NEATEIBHOCTH), A1 U3yUEHUS U
ONMCAaHUA KOTOPOIr'0 UCIIOJIB3YIOTC MATEMATUYECKUE CPEACTBA.
/-# Kjacc.
I'eomerpusn
Hcnonb3oBaTh NpH pelieHUH MaTeMaTHYECKUX 3a/1a4, UX 000CHOBAaHUHU U
IIPOBEPKE HAWJICHHOTO PELICHUS 3HAaHUE O:
- OCHOBHBIX F€OMETPUYECKUX MOHATUSIX: TOUKA, IPsIMasi, IJIOCKOCTh, JIyY,
OTPE30K, JIOMaHast, MHOI'OYT'OJIbHUK;
- ONpe/eNIeHNH yria, OUCCEKTPUCHI YIIIa, CMEKHBIX U BEPTUKAJILHBIX YTIIOB;
- CBOMCTBaX CMEKHbBIX U BEPTUKAIbHBIX YIJIOB;
- OIpE/eNICHUH PaBEHCTBA FrEOMETPUYECKUX QUTYD; TPU3HAKAX PABEHCTBA
TPEYTrOJIbHUKOB;
- TEOMETPUUECKHX MECTaxX TOYEK; OMCCEKTPUCE yIila U CEPEIUHHOM
NEPIICHAUKYJISIPE K OTPE3KY KaK F€OMETPUUYECKUX MECTAaX TOYEK;
- ONPEAEIICHUH NapajuIeIbHBIX IPSAMBIX; IPU3HAKAX U CBOMCTBAX
NIapaJUIeIbHbIX IPSMBbIX;
AKCUOME MapaJUIeIBHOCTU U €€ KPaTKOU UCTOPUH;
dbopMyIie CyMMBI yTJI0B TPEYTOIbHUKA;
OIPEJICIICHUHN U CBOMCTBAX CPEAHEUN JIUHUU TPEYTOJIbHUKA;
teopeme Daneca.
[IprMeHATh CBOMCTBA CMEKHBIX U BEPTUKAJIBHBIX YIJIOB IIPU PELICHUU

3a1a4;

- HaXxOJUTh B KOHKPETHBIX CUTYaIUsIX PABHBIE TPEYTOJIbHUKH U JOKA3bIBATh
HX PaBEHCTBO;

- YCTaHAaBJIMBATh MAPAJIICITBHOCTH MPSMBIX U IPUMEHSATH CBOMCTBA
MapajyIeIbHbBIX MIPSMBIX;

- IPUMEHSATH TEOPEMY O CYMME YIJIOB TPEYTOJIbHHUKA;

- UCIIOJIb30BaTh TEOPEMY O CPEAHEN JINHUU TPEYTOJIbHUKA U TEOPEMY
daneca npu peUICHUN 3a/1a4;

- HaXOJUTbh PEUICHHUS «OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a]1a4, B
KOTOPBIX UCIIOJIb3YIOTCS MATEMATUUYECKHUE CPEJCTBA;

- co3/7aBaTh NPOAYKT (pe3yibTaT MPOECKTHON NEATEIbHOCTH), ISl U3YUEHUS
Y OIIMCAHUS KOTOPOTO MCIOJb3YIOTCS MATEMATUYECKUE CPECTBA.



8-# KJacc.
Auredpa
Hcnonb3oBaTh IpH pelIEHUH MaTEMAaTUYECKUX 3a7a4, UX OOOCHOBAHUH U
MIPOBEPKE HANJIEHHOTO PEIICHUS 3HAHUE O:
anreOpanyeckoit 1podu; OCHOBHOM CBOMCTBE ApOOH;
npaBWIax ACUCTBUH ¢ alredpanyeckuMu IpoOsaMu;
CTENEHSX C LIENBIMHU MOKAa3aTEeIsIMU U UX CBOMCTBAX;
CTaHJapTHOM BUJE YUCTIA; y

2 o
- pyHKIMAX y =kx + b,y =X, y= —x, UX CBOWCTBax U rpadukax;

MOHSITUY KBAJPATHOTO KOPHS U apu(PMETUUECKOTO KBaAPATHOTO KOPHS;
CBOMCTBaX apuPMETUYECKUX KBAJIPATHBIX KOPHEH;
byHKIHY y = /X , €& cBOMCTBAX U rpaduke;

dbopMyIte 1 KOPHEH KBaIPaTHOTO YPaBHEHUS;
TeopeMe Buera 11 mpuBeIEHHOTO U 00IIEr0 KBAPATHOTO YPaBHCHUS;
OCHOBHBIX METOJIaX PEIICHUS ICJIBIX PAllMOHATBHBIX YPAaBHCHHIA: METOIE
Pa3oKCHUS Ha MHOXKUTEIIM U METOJIC 3aMEHbI HCM3BECTHOM;

- METOJIC pelIeHUs IPOOHBIX PAIIMOHATBHBIX YPABHCHUIA;

- OCHOBHBIX METOJIaX PEIICHUS CHCTEM PallMOHAIBHBIX YPABHCHHM.

- Coxkpaimate anredpandeckue apoou;

- BBITIOJIHATH apu(PMETHUECCKUE ICHCTBHS C AJIreOpandeCKUMHU JIPOOSMH;

- HCIIOJIb30BaTh CBOMCTBA CTENICHEH C IEIBIMU TTOKA3aTeIISIMU MTPH PEIICHUN
3aad;

- 3aMMCHIBaTh YMCIIA B CTAHJAAPTHOM BHJIE;

- BBITIOJTHATH TOXIECTBEHHBIC MPEOOPA30BAHMS PAIlMOHATBHBIX BBIPAKCHHUIA;

k

o 2
- CTpOUTB IrpapuKku QyHKIUNH y =kx +b,y=X ,y= y U HCIOJIb30BaTh UX

CBOWCTBA MPH PEIICHUY 3a]1a4;

- BBIYUCIIATH apu(MeTHIecKre KBaapaTHbIe KOPHHU;

- TIPUMEHSTH CBOMCTBA apu(PMETHUECKIX KBAIPATHBIX KOPHEH MPU
pelIeHnuy 3a1ay;

- cTpouTh TpaduK QYHKIMH Y =~/X U HCIOIB30BATH Ero CBOMCTBA IIPH
pELICHUN 3a]a4;

- pelaTh KBaJpaTHbIC YPABHEHUS;

- IPUMEHATH TeopeMy BueTa rpu perennn 3aaay;

- pemaTh LeJble pallMOHAIbHBIE YPABHEHHS METOJIOM Pa3JI0KEHUS Ha
MHOKHUTEJIN U METOJIOM 3aMEHBI HEU3BECTHOW;

- pemaTh 1poOHbIE ypaBHEHHUS,

- peuaTh CUCTEMBI PAlMOHAJIBHBIX YPaBHECHUM;

- peuaTh TEKCTOBBIE 3a/1a4K C TOMOUIBIO KBAJIPATHBIX U PAllMOHAIBHBIX
YPaBHEHUU U UX CUCTEM;

- HaXOJUTbh PEUICHUS (OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3314, B
KOTOPBIX UCIIOJB3YIOTCS MATEMATUUYECKHUE CPECTBA;

- co37aBaTh NPOAYKT (pe3yibTaT MPOCKTHON NEATEIbHOCTH), ISl U3YUEHUs
Y OIIMCAHUS KOTOPOTO MCIOJb3YIOTCS MATEMATUYECKUE CPECTBA.



8-# KJacc.

I'eomerpusn

Hcnonw3oBaTh Mpu pelieHUU MaTeMaTHYECKUX 3a/1a4, UX OOOCHOBAHUU U
MPOBEPKE HAWIEHHOTO PEIICHUS 3HAHUE O:

- OMpeJleNIeHUH MmapajenorpaMmma, pomoa, IpsiMOyroJibHUKa, KBajipaTa; ux
CBOWCTBAaX U MPU3HAKAX;

- ONPEACICHUN TPANECLUN; HIEMEHTAX TPANELNHU; TEOPEME O CPEIHEN JTUHUN
Tpaneuuu;

- ONPEAEIECHNN OKPYKHOCTH, KPYra U UX 3JIEMEHTOB;

- TeopeMe 00 U3MEPEHUU YTII0B, CBSI3AHHBIX C OKPYKHOCThIO;

- ONPEAEICHUH U CBOMCTBAX KaCaTeJIbHBIX K OKPYXKHOCTH; TEOPEME O
PaBEHCTBE JBYX KacaTeJbHBIX, MPOBEAEHHBIX U3 OJTHON TOUKH;

- ONPEJIECIICHUH BIIMCAHHOW U ONIMCAHHOW OKPYKHOCTEN, UX CBOMCTBAX;

- OMpeJIeNIEHUH TPUTOHOMETPUYECKUE (PYHKIIMHU OCTPOTO yIJia, OCHOBHBIX
COOTHOIIIEHUU MEXy HUMM;
npuémax peuieHus: NPsIMOYTOJIbHBIX TPEYTOJIbHUKOB;
TpUroHoMmeTpuyeckux pyHkuusx yriaos ot 0 go 180°;
TEOpEME KOCUHYCOB U TEOPEME CUHYCOB;
npuémax pelieHus: MPOrU3BOJIbHBIX TPEYTOJIbHUKOB;
dbopmynax st TIONIAX TPEYroIbHUKA, MapajiieiorpaMMa, Tpaneluu;
teopeme [Tudaropa.
[TpumeHsATH MPU3HAKKU U CBOWCTBA MapasuiesiorpaMma, pomoa,
IPSIMOYTOJIBHUKA, KBAJIpaTa P PELICHUU 3a/1ad4;

- pelaTe MPOCTEUIINE 3aa4i Ha TPAIIEHUIO;

- HaxOJUThb IPafyCHYIO MEpY YIJIOB, CBA3aHHBIX C OKPYKHOCTBIO;
yCTaHABJIUBATh UX PABEHCTBO;

- IPUMEHSATH CBOMCTBA KaCaTEJIbHBIX K OKPYKHOCTHU IPU PEIIECHUHN 3a/1a4;

- pelaTh 3a7a4M Ha BIMCAHHYIO U ONIMCAHHYI OKPYKHOCTBD;

- BBIIOJIHATH OCHOBHBIE T€OMETPUYECKHUE IMOCTPOCHUS C IIOMOIIBIO LIUPKYJISA
1 JIMHEHKU;

- HaXOJWUTh 3HAUCHUS TPUTOHOMETPUUECKUX QYHKIUNA OCTPOTO yria uyepes
CTOPOHBI MPSIMOYTOJIBHOTO TPEYT'OJIbHUKA;

- IPUMEHSATh COOTHOIICHUS MEXIYy TPUTOHOMETPHUYECKUMHU (YHKIHSIMU
MpU pENIeHUM 3a7a4; B YACTHOCTU, MO 3HAYCHHIO OJHON W3 (YHKIUN HAXOIUTh
3HAYEHUSI BCEX OCTAJIbHBIX;

- pemaTh NpAMOYTOJIbHbIE TPEYTOJIbHUKY,

- CBOJUTH paboTy ¢ TpUroHOMeTpuuecKuMH GyHKImsIMH yriioB oT 0 1o 180°
K CJIy4ar0 OCTpPBIX YIJIOB;

- IPUMEHSATh TEOPEMY KOCHHYCOB ¥ TEOPEMY CUHYCOB IIPY PEILICHUU 3a]a4;
pearh NPOU3BOJIBHBIE TPEYTOJIbHUKH;
HaxXOJUTh IUIOIAIA TPEYTOJIbHUKOB, IapaJIeIOrPaMMOB, TPAIlCLIHi;
npuMeHsTh Teopemy [ludaropa npu pemiennn 3aaaq;
HaXOAUTh NPOCTENIINE T€OMETPUUECKUE BEPOSITHOCTH;
HaXOJIUTh PEILICHUS <GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33/1a4, B

KOTOPBIX UCIIOJB3YIOTCA MAaTCMAaTHICCKUC CPCACTBA,



- CO3/1aBaTh NMPOAYKT (PE3yJIbTAaT MPOEKTHOM AESITEIBHOCTH), ISl U3YUECHHUSI
Y OIIMCAHUA KOTOPOr'0 UCIOJIB3YIOTCA MaTEMaTUYECKUE CPELICTBA.

9-# kiace.

Auredpa

Hcnonb3oBaTh NpH pelIEHUH MaTEMaTHYECKUX 3a/1a4, UX 0OOCHOBAaHUHU U
IIPOBEPKE HAWJIECHHOIO PEIIEHUs 3HAHUE O:

- CBOMCTBAaX YUCJIOBBIX HEPABCHCTB;

- METOJIAaX PELICHUS JUHENHBIX HEPABEHCTB;

- CBOMCTBAX KBaJIpaTUYHOU (PYHKIUU;

- METOJIaX PELIECHUS KBaAPaTHbIX HEPABEHCTB;

- METOJ€ UHTEPBAJIOB JUIs PELICHUS PAllMOHAIBHBIX HEPABEHCTB;

- METOJaXx PELICHUs CUCTEM HEPABEHCTB;

- CBOICTBax U rpaduke QyHKIHNH Yy = X" [IPU HATYPaJIbHOM N;

- ONPEJIECIICHUH U CBOMCTBAaX KOPHEU CTENEHH N;

- CTENEHSX C PALMOHAIIBHBIMM TOKA3aTEJISIMU U UX CBOMCTBAX;

- OMpeJIeNICHUH U OCHOBHBIX CBOMCTBaX apu(PhMETHUECKON MPOTPECCUH;
dbopmysie 11 HaXOXKICHHUSI CYMMBI €€ HECKOJBKHUX MEPBBIX WICHOB,;

- OIIPENICJIEHUU U OCHOBHBIX CBOMCTBAX T€OMETPUUYECKON POTPECCUH;
dbopmysie s HaXOXKICHHUSI CyMMBI €€ HECKOJIbKUX TIEPBBIX YJICHOB;

- dopmyIie 11l CyMMbl O€CKOHEYHON T€OMETPUUECKOMN MPOrPECCUu CO
3HAMEHATEJIEM, MEHBIIINM 10 MOAYJIKO €IUHHIBI.

- Hcnonb30BaTh CBOMCTBA YUCIIOBBIX HEPABEHCTR /IS MPeOOpa3OBaHUS
HEPABCHCTB;

- JIOKa3bIBaTh IIPOCTEUIINE HEPABCHCTBA,;

- pemarh JUHEMHbIC HEPABECHCTBA;

- CTpOUTH rpaduK KBaAPATUIHON (PYHKIIMHM M UCIIOJIH30BATh €T0 TIPH
pELIEHUM 3a1a4;

- pemarb KBaJpaTHbIC HEPABEHCTBA,

- pemarb pallOHaJIbHbIE HEPABEHCTBA METOJIOM UHTEPBAJIOB;

- pemarb CUCTEMbI HEPABEHCTB;

- CTpouTh rpaduK GYHKIUH Y = X" IIPU HATYPaJILHOM N U UCIIOIh30BaTh €r0
IIPY PEIICHHUH 3a]1a4;

- HAXOJIUTh KOPHH CTEIICHU N;

- UCIOJIb30BaTh CBOICTBA KOPHEH CTENEHU N MIPU TOKIESCTBEHHBIX
peoOpa3oBaHUsAX;

- HaAXOJIUTh 3HAYCHMS CTETICHEN C pallMOHAIBbHBIMU MTOKA3aTEIISIMU;

- pemiaTh OCHOBHBIE 3a/1a4l Ha apu(PMETHUECKYIO U TEOMETPHUIECKYIO
MIPOTPECCUH;

- HaXOJUTh CYMMY OCCKOHEYHOMN reOMeTPUUECKON MPOTrPECCUH CO
3HAMEHaTEeJIEM, MEHBIIINM 10 MOJTIYJIIO €IMHUIIbI;

- HaXOJUTh PEIICHUS «KHU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33714, B
KOTOPBIX UCIOIb3YIOTCS MATEMAaTUYECKHUE CPE/ICTBA;

- co3/aBaTh MPOAYKT (pe3yJIbTaT MPOCKTHOM NEATEIbHOCTH), ISl U3YUEHUS
1 OMHUCAHUS KOTOPOTO UCTIONIb3YIOTCA MAaTEMAaTUYECKHUE CPEICTBA.



9-ii knacc.

I'eomerpusn

Hcnonw3oBaTh Mpu pelieHUU MaTeMaTHYECKUX 3a/1a4, UX OOOCHOBAHUU U
MPOBEPKE HAUZAECHHOTO PEIIECHUS 3HAHUE O:

- MpU3HAKaX MOJI00USI TPEYTOJIbHUKOB,;

- TEOpEME O IIPONOPLMOHAIIBHBIX OTPE3KAX;

- CBOMCTBE OUCCEKTPUCHI TPEYTOJIbHUKA;

- TIPOIOPLUHUOHAIBHBIX OTPE3KAX B MPSIMOYTOJIBHOM TPEYTOJIbHUKE;

- TIPOIIOPLUHOHAIIBHBIX OTPE3KAX B KPYTE;

- TeopeMe 00 OTHOILICHHUH TUIONIaeH MOAOOHBIX MHOTOYTOJIbHUKOB;

- CBOMCTBAaX MPABWJIBHBIX MHOT'OYTOJIbHUKOB; CBA3H MEXKIY CTOPOHOM
MIPAaBUIIBHOTO MHOTOYTOJIbHUKA Y PAaINyCaMU BIIMCAHHOTO U OMMCAHHOT'O KPYTOB;
- OMpeeICHUH JJIMHBI OKPYKHOCTU U (popMyrie it €€ BEIYUCIICHHUS;

- (opmyIie mIomEAAN NPaBUIBHOIO MHOTOYTOJIbHUKA;

- OIpEe/eNICHUH IJIOWAaU Kpyra u ¢popmyiie ais e€ BBIYUCICHUS; popMyIie
JUUTS BBIYMCIICHUS TJIOIIAJIEN YacTeEN Kpyra;

- TIPaBUJIC HAXOXKJAECHUS CYMMbI U Pa3HOCTH BEKTOPOB, TPOU3BEICHHUS
BEKTOPA HA CKAJISIP; CBOMCTBA 3TUX OIEPALUN;

- ONPENCIICHUHA KOOPAMHAT BEKTOPA U METOJIaX UX HAXOKICHUS,

- MPaBWJIC BBHITIOJHEHUH OTepalvii HaJ BEKTOpaMH B KOOPAUHATHOU dopme;

- ONpeeNICHNU CKAJIIPHOTO MPOU3BEACHHS BEKTOPOB U (popMyJie JUIsl €T0
HAaXO0XICHUS;

- CBSA3U MEXIY KOOpJMHATaMHU BEKTOPOB U KOOPAUHATAMU TOYEK;

- BEKTOPHBIM U KOOPAMHATHBIM METOJIAX PELICHUS F'€OMETPUUECKUX 3a/1a4.

- popmynax 0o0bEMa OCHOBHBIX MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
buryp: napamienenumnesna, Kyoa, mapa, HUIMHAPA, KOHYycA.

- [IpumeHsTh MpU3HaKK NO00US TPEYTOIBHUKOB P PELICHUU 3a]1a4;

- pelaTe MpOCTEUIINE 3aa4i Ha MPONOPLUHUOHAIBHBIE OTPE3KH;
pelIarh NPOCTEMIINE 3a/1a4X Ha ITPABUIbHBIE MHOTOYTOJIbBHUKH;
HaxXOJUTh JUIMHY OKPYKHOCTH, IJIOIIAb KPyra U €ro 4acTei;
BBIIIOJIHATH ONIEPALMU HAJl BEKTOPAMU B T€OMETPUUECKOU U KOOPAUHATHOM

dopme;

- HaXOJHUTh CKAISIPHOE MTPOU3BEACHUE BEKTOPOB U MMPUMEHSTD €ro JIJIs
HAXO0XCHUS PA3THYHBIX TEOMETPUUECKUX BEITUYHH;

- pemaTh reOMETPUUYECKHE 3aJ]a4i BEKTOPHBIM U KOOPIMHATHBIM METOJIOM;

- TIPUMEHSTH T€OMETPUUECKHE MPe0oOpa30BaHUs TUIOCKOCTH TIPH PEIICHUU
T€OMETPUYECKUX 3a/1a4;

- HaXOJHUTh 0OBEMBI OCHOBHBIX MTPOCTPAHCTBEHHBIX T€OMETPUUECKHIX
buryp: napamienenuresna, Kyoa, mapa, MUIAHAPA, KOHYCA;

- HaXOJIUTh PEIICHUS «CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 3a/1a4, B
KOTOPBIX UCTIONB3YIOTCS MAaTEMAaTHUECKHUE CPEJICTBA;

- CO3/1aBaTh MPOAYKT (PE3yJIbTAT MPOCKTHOU JACSITEIILHOCTH ), JIJIS1 U3YICHHUSI
Y OMHICAHUS KOTOPOTO MCTIOIB3YIOTCS MAaTEMAaTHUECKHUE CPEJICTRA.



Pecynamuenvie YY/I.

5—6-it knaccwi

— CaMOCTOSITEIBHO OOHAPYKUBATh U (POPMYIUPOBATH YUEOHYIO MPOOIEMY,
ONpEENATh 11eJIb Y4eOHOM AEsITeIbHOCTH, BEIOUpPATh TEMY MPOEKTA;

—  BBIABUraTh  BEpPCHM  pelIeHHs  npoOjieMbl,  OCO3HaBaTh (U
MHTEPIPETUPOBATh B CIy4yae HEOOXOJUMOCTH) KOHEUHBIM pe3yJbTaT, BbIOUPATh
CpelICTBa JOCTHIXKEHHUS LIEeNM U3 TMPEeAJIOKEHHbIX, a TakKe UCKaThb UX
CaMOCTOSITEIIBHO;

— COCTaBJIATh (MHAMBUIYAJIbHO WIH B TPYIINE) IJIaH PELIEHUs MPOOIEMBbI
(BBIMOJIHEHUS TTPOCKTA);

— paboTtas 1O TIUIaHy, CBEpSATh CBOM JCHCTBUS C LEIbI0 U, IMpHU
HEOOXOJMMOCTH, HCIpPaBIATh OIIMOKM CaMOCTOSITENbHO (B TOM YHCIE U
KOPPEKTUPOBATH IJIaH);

— B AMAJIOT€ C YYUTEJIEM COBEPIIEHCTBOBATH CAMOCTOSI TEIHLHO
BbIpa0OTaHHBIE KPUTEPUH OLIEHKH.

7-9-11 knaccw

— CaMOCTOSITEIILHO OOHApY)UBATh U (HOPMYITUPOBATH MPOOJIEMY B KIIACCHOM
Y UHJIUBHUIYaJTbHON YUEOHOU NIEeSITeIIbHOCTH;

— BBIJBUTaTb BEPCUU pEUICHUS MPOOJEMbI, OCO3HaBaTh KOHEYHBIH
pe3ynbTar, BHIOMpaTh CPEACTBA JOCTHKEHUS LU W3 TPEIJIOKEHHBIX WM HUX
UCKaTh CAMOCTOSATEIBHO;

— COCTaBIIATh (MHAMBUIYAIBHO WIH B TPYIINE) IJIaH PEIIeHUs MPOOIEMBbI
(BBITIOJIHEHHS TTPOCKTA);

— ToIOUpPAaTh K KaxA0u rmpodieme (3aade) aleKBaTHYIO €l TEOpeTHUECKYIO
MOJIEJIb;

— paboTas 1o MPeAJIOKEHHOMY MJIM CaMOCTOSTEIHHO COCTABICHHOMY IIJIaHy,
UCIIOJIB30BATh HApSAy C OCHOBHBIMM U JOMOJIHUTENIbHBIE CpelCTBa (CIpaBOYHAS
JIUTEpaTypa, CIOKHBIE TPUOOPHI, KOMIIBIOTED);

— TUTAaHUPOBATH CBOIO MHIUBUYAIbBHYIO 00Pa30BaTENbHYI0 TPACKTOPHIO;

— paboTaTh MO CaMOCTOSITEIHLHO COCTABIIEHHOMY IUIAHY, CBEPSISICh C HUM U C
HENbI0  JCSATENBHOCTH, WCHPABISAS  OIIMOKH, HCIOJIB3Ys CaMOCTOSTEIBHO
nojo0paHHbIe cpeAcTBa (B TOM 4ucie u MHTepHeT);

— CBOOOJHO TIOJNB30BAaThCS BBHIPAOOTAHHBIMU KPUTEPUSIMU OLIEHKH U
CaMOOLIEHKH, UCXOJs U3 LEIH U UMEIOIIUXCS KPUTEPUEB, pa3iuyas pe3ysbTraT U
CITOCOOBI ICHCTBHI;

— B XOZI€ IPEJCTABIEHUS IPOEKTA 1aBaTh OLEHKY €ro pe3ysibTaTaM;

— CaMOCTOSITEIBHO OCO3HABATh IPUYMHBI CBOETO yCIIEXA UM HEYyCIeXa U
HaXOJUTh CIOCOOBI BBIX0/1a U3 CUTYAllUH HEYCIIEXA;

— YMETbh OLIEHUTh CTENEHb YCIEIHOCTH CBOEH MHANBUAYAIbHOM
o0pa3oBaTeIbHON JAESTEIbHOCTH;

CpenctBoM GpopMUpOBaHUS PETYISTUBHBIX Y'Y [ CIy)KUT TEXHOJIOTHUS

OLICHUBAaHUSI 00Pa30BATEIbHBIX TIOCTUKEHHH (YUEOHBIX YCIIEXOB).



IHlo3nasamenvnuwvie YY/I:

5-9-11 Knaccwt

— aHAJIM3UPOBATh, CPABHUBATD, KIIACCU(PUIIMPOBATH U 000011aTh (PAKTHI U
SIBJICHUS;

—  OCYHIECTBJIAITH ~ CpaBHEHUE,  CEpUAlMI0 U  KIacCU(PUKAIUIO,
CaMOCTOSITEILHO BBIOMpAass OCHOBAaHUSI W KPUTEPUU JJISI YKAa3aHHBIX JIOTMUYECKUX
omepainuii; CTpPOUTh KilacCU(DUKANMIO MYyTEM JTUXOTOMHYECKOro JAejieHus (Ha
OCHOBE OTpHUIIAHUS);

— CTPOUTH JIOTUYECKHA 0OOCHOBAHHOE PacCyKJACHHUE, BKIIIOYAIOIIEe
YCTaHOBJICHUE MPUYNHHO-CIIECTBEHHBIX CBS3EH;

— C03/1aBaTh MaTEMaTUYECKNE MOJICIIH;

— COCTaBJISITh T€3UCHI, PA3TUYHBIC BU/IbI TJIAHOB (ITPOCTHIX, CIOXKHBIX U T.I1.).
[IpeobpazoBbiBaTh MH(POPMAIMIO U3 OJHOTO BHUAA B JApYyroi (TabIuIly B TEKCT,
auarpaMmy M 1p.);

— BBIYUTHIBATh BCE YPOBHU TEKCTOBOM MH(OpMAIINH.

— yMETb OIpeaeNsiTh BO3MOXKHBIE MCTOYHUKH HEOOXOJMMBIX CBEICHUIH,
OpPOU3BOAUThL TMOUCK  HHPOpMAIMK, aHAIM3UPOBATH H  OICHUBATH €&
JIOCTOBEPHOCTb.

— MOHUMAs MO3UILIMIO0 JAPYroro 4YejIOBEKa, pa3juyaTh B €ro peyu: MHEHUE
(TOuKy 3peHus), J0Ka3aTeJbCTBO (apryMeHThl), (DaKThl; THIOTE3bI, AKCHOMBI,
Teopuu. JlJis 3TOrO0 CaMOCTOSTENIbHO HCIOJb30BAaTh PA3JIMUYHBIE BHUJbI YTCHUS
(u3yyarolee, MPOCMOTPOBOE, 03HAKOMUTENBHOE, TTOUCKOBOE), TPUEMBI CITYIIIAHUS.

— caMOMYy CO371aBaTh UCTOYHUKH MH(OPMAIIMU PA3HOTO THUIA U JUISI PA3HBIX
ayJIMTOpUid, cOOJII0IaTh HH(POPMALIMOHHYIO TUTUEHY U MpaBuiia UHPOPMALIMOHHOM
0€e30MacHOCTH;

— YMETh MCIOJIb30BaTh KOMIIBIOTEPHBIE I KOMMYHUKAIIMOHHBIE TEXHOJIOTHUU
KaK MHCTPYMEHT [IJIsi JOCTHKCHHsI CBOMX IIeJeil. YMETh BBHIOMpPATh aJeKBATHBIC
3a/1a4€ MHCTPYMEHTAJIbHBIE IPOIPAMMHO-AIIAPATHBIE CPEACTBA U CEPBUCHI.

CpenctBom QopMupoBaHusi mo3HaBaTenbHbIX YVYJI ciuyxar y4deOHbIN
MaTepual M MPEeXAe BCEro MPOAYKTUBHBIC 3aJlaHUsi y4eOHUKA, TO3BOJISIIOIINE
IPOJIBUTATHCS 110 BCEM IIECTH JIMHUSM Pa3BUTHSL.

1-a JIP — Mcnionp30BaHrEe MaTeMaTUUYECKUX 3HAHUM JIJIs1 pEILICHUS
Pa3IMYHBIX MATEMAaTUUECKUX 3a/1a4 U OLIEHKH MOJYYEHHBIX PE3yJbTaTOB.

2-51 JIP — COBOKYIHOCTh YMEHUI IO UCIIOJIH30BAHUIO IOKA3aTEIbHON
MaTEMaTUYE€CKON PEUH.

3-s JIP — CoBOKyImHOCTh YMEHHUH 110 paboTe ¢ MHPOpMaIUel, B TOM YUCIIE U
C pa3JIMYHbIMU MAaTEMaTUYECKUMU TEKCTaMHU.

4-5 JIP — YMeHUs UCIIOIb30BaTh MAaTEMaTUUECKHUE CPEICTBA JIJI U3YUCHUS U
ONMCAaHUS PEATbHBIX MMPOLIECCOB U SABJICHUM.

5-s1 JIP — He3aBUCUMOCTbh U KpUTHYHOCTD MBIIIJICHUS.

6-s1 JIP — Bonst u HACTOWMYMBOCTD B TOCTHKCHHUH IIETTH.

Kowmmynukamuenwvie YY/I:

5-9-it knaccw




— CaMOCTOSTEIBHO OPraHU30BbIBATh YUEOHOE B3aUMOJICHCTBHE B IPYIIINE
(ompenensiTe 00IIME e, JOTOBAPUBATHCS JIPYT C APYTOM U T.1.);

— OTCTauBas CBOIO TOUKY 3pEHUS, IPUBOJUTH apPIyMEHTHI, OATBEPKAAs UX
(pakramu;

— B IUCKYCCHH YMETH BBIIBUHYTHh KOHTPAPTYMEHTHI;

— YYUTHCS KPUTHYHO OTHOCUTHCS K CBOEMY MHEHHUIO, C JIOCTOMHCTBOM
MPU3HABATh OUIMOOYHOCTh CBOETO MHEHHUS (€CIIM OHO TAKOBO) U KOPPEKTUPOBATH
€ero;

— NOHUMAsI TO3UIUIO APYTrOro, pa3anyarh B €ro peun: MHEHHE (TOUKY
3peHus), J0Ka3aTeIbCTBO (APTYMEHTHI), (DAKThI; TUIIOTE3bI, AKCUOMBI, TEOPUU;

— YMETb B3IJIIHYTh Ha CUTYAIIMIO C MHOW MO3UIIMUA U 00208apUBAMbCSL C
JOJIbMU UHBIX MTO3ULIHMA.

CpeactBoM (GopMHUpOBaHUSI KOMMYHUKATHUBHBIX Y'Y ]I ciyxaT TeXHOIOTHUsS
npoOJeMHOro auanora (moOyKaaroluii U MOJABOSAIINNA TUAJIOT) U OpPraHu3aIus
paboThl B MajbIX TIpynmnax, TakKe HCIOJb30BaHHE Ha YPOKax 3JIEMEHTOB
TEXHOJIOTUHU MPOJYKTUBHOI'O YTEHUSI.

MaremaTuka. Auareopa. I'eomerpust.

Harypaabhbie yucia. {podu. PaunonanbHble

yuciaa BeIMyCKHUK HAy4YHUTCS:

. IIOHUMAaTh OCOOECHHOCTH AECATUYHON CUCTEMBI CUUCIICHUS;

. OTICPUPOBATH MOHATUSMH, CBI3aHHBIMU C JIETUMOCTBIO HATYpPaTbHBIX
YHCeT;

. BBIpQ)XaTh YKCJIa B OKBUBAJICHTHHIX hopMax, BEIOMpast Haubosee
MOJAXOASNIYIO B 3aBUCIMOCTH OT KOHKPETHOW CUTYallUH,

. CpaBHUBATh U YIOPSAI0YUBATH PAIIMOHAIBHBIC YHUCIIA;

. BBITIOJIHSITH BBIYUCIICHUS C PAllUOHATBHBIMH YHCIIAMH, COUYETas
YCTHBIE M TUCbMEHHBIC MPUEMBI BBIYUCIICHUH, MPUMEHEHNE KaIBKYIISTOPA;

. HCIIOJIb30BAaTh ITOHSTHS u YMEHUSI, CBSI3aHHBIC c
IIPOIOPIIMOHATLHOCTBIO  BEJIMYHH, IIPOIICHTAMH, B XOJIe  PCIICHUS

MaTEMaTUYECKHUX 3a7a4 U 3a1a4 U3 CMEXKHBIX IIPEAMETOB, BBIIIOJIHATH HECI0KHBIC
IPAKTUYECKUE PACUETHI.

Buinycknux nomyuum 603moducHocmo

. NO3HAKOMUMbCA C NOZUYUOHHBIMU CUCMEMAMU CHUCTEHUS C
ocHosaHuamu, omaudHvimu om 10;

. yenyoums u pazeums npeocmasieHus 0 HamypaibHbIX YUCLax U
C8OUCMBAX 0eNUMOCHU;

. HAY4Uumocs UCNOIb3068aMb npuembl, PAYUOHATUIUPYIOUUE
8LIYUCTCHUS, NPUOOPEeCmU NPUBLIYKY KOHMPOIUPOBAMb GbIUUCIEHUS, 6blOUpas
noOX00sAwUll Ol CUMYayuu Cnocoo.

JdelcTBUTE/IbHBIE YHCJIA

BrinyckHUK Hay4YHUTCA:

® HCIIOJIb30BATh HAYAJIbHBIC IIPCACTABICHUA O MHOXKCCTBC
I[GI\/'ICTBI/ITGJ'IBHBIX YUCCI,
° OIICPHUPOBATH IIOHATUCM KBAAPATHOI'O KOPHA, IPUMCHATL €I'0 B

BBIYHMCIICHHUAX.



Bbll’lyCKHMK noaydum 603MOHCHOCMb.

. paseums npeocmasierue 0 Yucie U YUCio08blx CUCEMAx om
HAmMypanbHulX 00 0eUCMEUMENbHbIX YUCEe, O POTU bIYUCTEHU 8 NPAKMUKE,
. paseums u yenyoums 3HaHus 0 0eCAMUYHOU 3anUcu 0eucmeumenbHblX

yucen (nepuooudeckue u Henepuoouyeckue opoou).

HN3mepenusi, npudInKeHNs,

OIleHKHU BBITYCKHUK HAy4UTCS

. UCIIOJIb30BaTh B XOJC PEIICHUS 3a/1a4 dJIEMCHTApPHBIC MPEACTABICHHUS,
CBsI3aHHBIC C MMPUOIKEHHBIMY 3HAYCHUSIMH BEITUIUH.

Buinycknuk nonyuum 603mMoxicHOCMb !

. NOHAMb, 4YMO YUCIOBble OAHHble, KOMOpble UCNOAb3YIOMCA O
XapakxmepucmuKky 00beKmo8 OKpy*caroujeco Mupa, A6IA0mMcs NpeumyujecimeesHo
NPUOTUNCEHHBIMU, YMO NO 3ANUCU NPUOTUNCEHHBIX 3HAYEHUU, COOEPHCAUJUXCS 8
UHGDOPMAYUOHHBIX UCTNOYHUKAX, MONCHO CYOUMb O NOZPEULHOCIU NPUOTUNCCHUS,

. HOHAMb, YMO NO2PEUWHOCMb Pe3yIbmama bl4UCIeHULL O0IHCHA Oblmb
couzMepuma ¢ NO2PeuUtHOCmbI0 UCXOOHBIX OAHHBIX.

Aaredpanyeckue BbIpasKeHHU s

BbINyCKHUK HAy4UTCS:

. OIIepUPOBATH HOHSTHUAMU «TOXJIECTBOY, «TOXKJIECTBEHHOE
npeoOpa3oBaHUE», PEIIaTh 3aJ1ayu, cojcpKaniue OyKBeHHbBIC JaHHbBIC; paboTaTh C
bopmynamu;

® BBIIIOJTHATD Hp606p330BaHI/I}I BLIpa}KeHHﬁ, coacpKamux CTCIICHU C
HCJIBIMU IMOKA3aTCIIMHU U KBAJAPATHBIC KOPHH;
® BBIIIOJTHATD TOXICCTBCHHBIC HpGO6p330BaHI/UI PadruOHAJIBHBIX

BBIPOKCHU Ha OCHOBE MPaBUJI JEHCTBUI HaJl MHOTOWICHAMH U alreOpanvdecKuMHU
IpoOsSIMU;

. BBINIOJIHATH PA3J10)KEHUE MHOTOYJICHOB HA MHOXKHUTEJH.

Buinycknux nonyuum 603mocHoCms HAYYUMbCA

. BLINOIHAMb MHO20ULA208ble NPEe0OPA308AHUSL PAYUOHATIbHBIX
BbIPAICEHUT, NPUMEHSIS WUUPOKULL HAOOP CNOC0D08 U NPUEMOS;

. NPUMEHSMb MONCOeCMBEHHble NPeoOpaA308aHusl 0l peueHus 3a0ay
U3  pPA3luUyYHbLIX  pa30eslos Kypca (Hanpumep, os HAX0XHCOEeHUs.
HaubonbUe20/HauMeHbUe20 3HAUEeHUs BbIPANCEHUS).

YpaBHeHus

BrinyckHUK Hay4YHUTCA:

. pelIaTb OCHOBHBIEC BUbI PALIMOHAJIBHBIX YPABHEHUM C OJHOMN
IIEPEMEHHON, CUCTEMBI IByX YPABHEHUM C JBYMsI IEPEMEHHBIMH;

. IIOHMMAaTh YPAaBHEHHE KaK BKHEHUIIYI0O MATEMAaTUUECKYIO MOJEIb [T
OMHUCAHUSA U U3Y4YEHUS] pa3HOOOpa3HBIX pealbHBbIX CUTYallul, peliaTh TEKCTOBbIC
3a/1a4u aNreOpanyeckuM METOJIOM;

. OPUMEHATh Tpaduyeckue MPENCTaBICHUS JUIsl  UCCIEAOBaHUs
YPaBHEHUW, MCCIEIOBAHUA W PELUIEHUS CUCTEM YPaBHEHUU C  JIBYMS
[IEPEMEHHBIMMU.

BblnyCKHuK noydum 603MOINCHOCMb.



. 081a0emb CNneyuaibHbIMU NPUEMAMU DeuleHUs YPAGHEeHUU U CUCmeM
VPAGHeHUl,  Y8EpeHHO NPUMEHAMb  annapam  YPAaeHeHull Ol peuleHus
PA3HO0OPA3HBIX 340ay U3 MAMEMAMUKU, CMEHCHLIX NPEOMEmO8, NPAKIMUKU,

. npuMeHams epaguyeckue npeocmasieHus 0ns UCCIe008aHUs
VPasHeHutl, cucmem ypagHenuil, cooeparcaujux 6ykeennvle Kodpouyuenmeol.

HepasencrBa

BhInyCKHUK HAy4UTCS:

. MOHUMATh ¥ IPUMEHSATh TEPMUHOJIOTHIO U CUMBOJIUKY, CBS3aHHBIC C
OTHOIIICHHEM HEPaBEHCTBA, CBOMCTBA YHCIOBBIX HEPABEHCTB;

. peliaTh JJMHEWHBIE HEPABEHCTBA C OJTHOM NMEPEMEHHOU U UX CUCTEMBI;
pelaTh KBaJpaTHbIC HEPaBEHCTBA C ONOPO Ha TpaduIecKue MpeACTaBICHUS;

. NPUMEHSATH anmnapat HePaBEHCTB IS PEIICHMS 3a7a4 U3 Pa3IMIHbIX
paszesnoB Kypca.

Buinycknuk nonyuum 603M0MCHOCMb HAYYUMBCAL:

. PA3HOOOPA3HBIM NPUEMAM O0KA3AMENbCMEa HepPAa8eHCms, YBePEeHHO
NpUMEHAMb — annapam — HepaseHcme Ol peuleHus  pasHooOpa3HbIX
MamemamudecKux 3a0ay u 3a0ay U3 CMeHCHbIX NPeoMemos, NPaAKMmuKU,

. npuMeHsams epaguyeckue npeocmaesieHus 0us UCCIe008aAHUS
HepaseHcme, cucmem HepaseHCcms, cooepicaujux OyKeeHHble Kodppuyuenmul.

OcHoBHbIe TOHATHSA. UncI0BBIE

(yHknuu BeinyCKHUK Hay4duTCs:

. MOHUMATh U UCTOJIb30BaTh (DYHKIIMOHAILHBIE TTOHSITHS U SI3bIK
(TepMUHBI, CHUMBOJIMYECKHE 0003HAUCHHS);

. CTpOUTH TpadUKu 3JIEMEHTAPHBIX (DYHKIIMI; UCCIIeI0BaTh CBOMCTBA
YHUCJIOBBIX (DYHKIMIT HA OCHOBE M3YUYEHUS MTOBEIACHUS UX IPAPUKOB;

. NOHUMATh (PYHKIMIO KaK BOKHEUITYI0 MaTEMaTUYECKYIO MOJENb IS
ONMMCAHMSI  TIPOIECCOB W  SIBJIGHUH  OKPYXKAIOIIET0  MHUpPA, TMPUMEHATH
(GYHKIIMOHAIBHBIA SI3BIK JUISI OMHCAHUS M UCCIIENOBAHUS 3aBUCUMOCTEH MEXKIY
(Gu3MYECKUMH BEIMUYNHAMHU.

Buinycknuk nonyuum 803M0MCHOCMb HAYUUMBCA!

. npoBOOUMb  UCCNe008AHUS, CBA3AHHbIE C  U3VUEHUeM  CBOUCME
@YHKYULl, 8 MOM Hucie C UCNONb308AHUEM KOMNbIOMepa, Ha OCHO8e 2papuKros
U3YUEeHHBIX QYHKYUL cmpoums OoJiee ClodCHble 2paguKku (KycouHo-3a0anmbie, C
«BLIKOJIOMBIMUY MOUKAMU U M. N.);

. UCNONBL308aMb PYHKYUOHAIbHBIE NPEOCMABIeHUsL U C8OUCMBA
QYHKYULL 015 peulenuss MamemMamudeckux 3a0ay u3 pa3iuidHslx paszoenos Kypcd.

YucaoBble MOCJIET0BATEILHOCTH

BrinyckHUK Hay4nTCA:

. MOHUMATh U UCTHOJIb30BaTh A3bIK MOCIEAOBATEILHOCTEN (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHUS );
. NPUMEHSATh  (QOPMYJBI,  CBSI3aHHBIE € apUMETHYECKOH |

T€OMETPUYECKON Tporpeccueld, W ammapaTr, CHOPMHUPOBAHHBIN TPHU H3IyUYCHUU
OPYTUX Pa3lelIOB Kypca, K PEUICHUIO 331a4, B TOM YHUCJIE C KOHTEKCTOM W3
pEATBHOM KU3HHU.

Buvinycknuk nonyuum 603mM0%CHOCIb HAYYUMbCA.



. pewiams KOMOUHUPOBAHHbBIE 3A0AYU C NPUMEHEHUeM @QopmMyn n-20
yneHa U CYMMbl NEpeblX N UIeHO8 apumemuyeckolu u 2eomMempuiecKou
npozpeccuu, npUMeHsIsi npy SMoM annapam ypagHeHull U HepaseHCme,

. HOHUMAMb APUDMEMUYECKYI0 U 2eOMEeMPUYECKYI0 NPOSPeccuro Kak
@YHKYUU HAMYPATLHO20 APSYMEHMA, C8A3bl8AMb APUPMEMUUECKVIO NPOSPECCUIO
C JIUHEUHbIM POCHOM, 2e0MEeMPUUECKYI0 — C IKCHOHEHYUAIbHLIM POCHOM.

OnucaresibHasi CTATHCTUKA

BBITTyCKHUK HAYYUTCS UCIIOJIB30BATh IPOCTEUIITUE CIIOCOOBI MPEACTABICHHSI
Y aHAJIM3a CTAaTUCTHYECKUX JTaHHBIX.

Buinyckuuk nonyuum 603MoiCHOCMb NpUOOpecmu nepeoHaAUANbHbIL ONbIM
opeanuzayuu coopa OAHHbIX NPpU NPOBEOeHUU ONpoca 00WeCmEeHHO020 MHEeHUs,
0CYWeCcmsIams Ux aHaius, npeocmasisims pe3yibmamsl Onpocad 8 gude madbauybl,
ouazpammai.

Cayuaiinblie COOBITHS M BEPOSITHOCTh

BBITyCKHUK HAy4YUTCS HAXOJIUTh OTHOCHUTEIBHYIO YaCTOTy U BEPOSTHOCTH
CITy4aliHOTO COOBITHSI.

Buinyckuuk  nonyuum 803MOdMCHOCMb  npuobpecmu  Onvim  NPOoBeOeHUs.
CAYUAUHBIX IKCNEPUMEHMO8, 6 MOM Hucie ¢ NOMOWbIO KOMIbIOMEPHO2O
MOOeNUPOBAHUSL, UHMEPNPEMAYUU UX Pe3YTbmMAaAmos.

KomOunaTopuka

BBIyCKHUK HayduTCs pemiaTh KOMOMHATOPHBIC 3aJa4d Ha HAXOXICHHE
yuciia 00bEKTOB MJIM KOMOWHAIIMIA.

Buinycknuk nomyuum 603MOoMCHOCMb HAYYUMbCA HEKOMOPBHIM CREYUATIbHBIM
npUémam peuieHus KOMOUHamopHbIX 3a0ay.

Harnsignas reomerpust

BbInmyCKHUK Hay4YUTCS:

. pacro3HaBaTh Ha YePTEKax, PUCYHKAX, MOJIEISIX U B OKPYKAOIIEM
MUpE TUIOCKHE U TIPOCTPAHCTBEHHBIC TEOMETPUICCKUE (QUTYPHI;

. pacro3HaBaTh pa3BEPTKHU KyOa, MPSIMOYTOJIBHOTO IMapauiesienuIie/a,
NPaBUILHON MTUPAMHU/IBI, IWIHHIPA U KOHYCA;

. CTPOHTH Pa3BEPTKHU KyDOa U MPSIMOYTOJIBEHOTO Tapalie/IeIUIIea;

. OTIPE/ICIISATH TI0 JIMHEWHBIM pa3MepaM pa3BEPTKU (HUTYPHI THHEWHBIC
pa3Mepsl camoi (pUrypsl 1 HA000POT;

. BBIYUCTISITh 00BEM MPSMOYTOJIBHOTO MapasuieNenumnesa.

Buinycknuk nomyuum eosmoorcnocms.:
* HAYYUMbBCS BLIYUCTAMb 00BEMBI NPOCMPAHCMBEHHBIX 2€0MEMPULECKUX
@ueyp, cocmasnieHHbIX U3 NPAMOY20IbHLIX NAPAINEeNeNnUNe00s;

. yenyoums u pazeums npeocmasieHus 0 NpoCmMpaHCmMeeHHbIX
eeomempuieckux guaypax;
. HAYYUMbCs NPUMEHAMb NOHAMUE PAZGEPMKU ONl5l BbINOTHEHUS]

NpaKmu4eckKux pac4eémos.
I'eomerpuyeckue purypsl
BrinyckHUK HaAy4YHUTCA:
. II0JIb30BATHCS A3BIKOM I'€OMETPUM ISl OTIMCAHUS IIPEAMETOB

OKPYZKaromero M1upa U X B3aMMHOI'O PaCIIOJIOKCHHUA,



. pacno3HaBaTh U U300pakaTh HAa YEPTEkKAX U PUCYHKAX
reoMeTpudeckue GUrypsl 1 UX KOH(QUTypaLuu;

. HAaXOAUTh 3HAYEHHUS [JUJIMH JMHEHHBIX D3JIEMEHTOB (QUIYp U HUX
OTHOIIIEHUS, TpaaycHyr0 mepy yrioB oT 0° mo 180°, mpumeHsisi onmpeneneHus,
CBOICTBAa M NMpPHU3HAKU (UTYp U UX DJIEMEHTOB, OTHOLIEHUS (QUryp (paBEeHCTBO,
nojo0ue, CAMMETPHH, TOBOPOT, MapajuieIbHbIN IEPEHOC);

. ONEPUPOBATH C HAYAIBHBIMU MOHATUSMHA TPUTOHOMETPUU U
BBITIOJIHATD 3JIEMEHTApHbIE ONepaluy HaJ QYHKUUSAMH YTIIOB;
. pemaTe 3aJayd  Ha JI0KA3aTeIbCTBO, ONHUPAsACh HA H3YYCHHBIC

CBOWCTBa (DUTyp M OTHOIICHUH MEXAy HUMH W NPUMEHSS H3YYCHHBIC METOBI
JI0Ka3aTeJIbLCTB;

. peraTh HECJIOXKHBIE 33J1a4d Ha TIOCTPOCHHUE, IIPUMEHSISI OCHOBHBIC
QJITOPUTMBI TIOCTPOCHUS C TIOMOIIBIO ITUPKYJISI M JINHEHKH;

. pemaTh NpoCTeHINMe MIaHUMETPHIESCKUE 3a]1a4l B TIPOCTPAHCTBE.

Buvinycxknuk nonyuum 603moxucHoCmb

. ogrademsv  MemooamMu  pewleHuss 3a0a4  HA  BbIMUCTeHUS U
00KazamenbCcmea: MemooomM Om HNPOMUBHO20, MEMOOOM NOO00UsL, MemoOOM
nepebopa 8apuanmos u MemoooM 2eoMempudecKux Mecm moyex,

. npuobpecmu onvim npUMeHeHUs aneebpauyeckozo u
MPUSOHOMEMPUHECKO20 — annapama U Uoell  OBUNCEeHUs  Npu  peuleHuu
2eoMempu4ecKux 3a0au;

. 061a0emsb MpaouyuOHHOU CXeMOU peuleHus 3a0a4y Ha NOCMpoeHue ¢
NOMOWBIO YUPKYIS U JUHEUKU. aHAIU3, Nocmpoenue, O00Ka3amenbCmeo u
uccieoosanue;

. HAY4YUmMsbCs peuams 3a0ayu Ha NOCMpoeHue Memooom
2e0Mempu1ecKoe0 Mecma moyex u Memooom noooous;

. npuodpecmu ONvbIM UCCIe008AHUL CBOUCME NIAHUMEMPULECKUX
Pueyp ¢ NOMOUbI0 KOMILIOMEPHBIX NPOSPAMM;

. npuobpecmu  Onvlm  GbINOJIHEHUSL — NPOEKMO8  NO  MeMam
«leomempuueckue npeobpazosanus Ha niockocmuy, «llocmpoenue ompesxkos no
Gopmyner.

HN3mepenue reomeTpu4ecKuX

BEJIMYUH BBITyCKHUK HayyuTcs:

. VCIIOJIb30BAaTh CBOMCTBA M3MEPEHMS JUIMH, IUIOMAAEH W YIJIOB IMpPH
pELICHUN 3a7a4 Ha HAXOXICHHUE JIMHBI OTPE3Ka, JIJIMHBI OKPY)KHOCTH, IJIUHBI
IyTH OKPY>KHOCTH, TPaJyCHOM MEPHI yIJIa;

. BBIYMCIIATH IUIOIMIAAN TPEYTOJIBHUKOB, IPSIMOYTOJIbHUKOB,
MapajjIeJIOrPaMMOB, TPANEUU, KPYTOB U CEKTOPOB;

. BBIYUCIIATh JJIMHY OKPYXHOCTH, JUIMHY 1YTH OKPY>KHOCTH;

. BBIUUCTISITh JJIMHBI JIMHEWHBIX JJEMEHTOB (QUTYp HU WX YIUIHI,

UCIIOJIB3YSI (POPMYIIBI JJIMHBI OKPYKHOCTH U JUTMHBI AYTH OKPYKHOCTH, (hOPMYITBI
iomaaeu guryp;

. pemaTh 3a/1a4d Ha J10Ka3aTelbCTBO C UCMOIb30BaHUEM (HOPMYI
JUTMHBI OKPYKHOCTH U JUIMHBI IyTH OKPY>KHOCTH, PopMyI uiomaae puryp;



. pemarh TPAKTHYECKUE 3aJadd, CBS3aHHBIE C HAXOXKICHUEM
TCOMETPUYCCKUX BEIMYMH (MCTHONB3ysS MPH HEOOXOIWMOCTH CIIPABOYHUKH U
TEXHUYECKHUE CPECTBA).

Buoinycknuk nonyuum 603M0MCHOCHb HAYYUMBCSL:

. BLIYUCISAMb NAOUAOU PUSYP, COCMABTIEHHBIX U3 08YX UIU OoJlee
NPAMOY20TbHUKO8, NAPALIENI02PAMMO8, MPey2oIbHUKO8, KpY2d U CEKMopa,

. BLIYUCTAMD NAOWAOU MHO20Y20JIbHUKOB, UCNOb3YSI OMHOULeHUS]
PABHOBENUKOCMU U PABHOCOCMABIEHHOCMU,

. NPUMEHAMb  aneedpauyeckuil. U MmpueoHOMempudecKuilL annapam u
uoeu 08uUdICeHUs: NPU peuleHul 3a0ay Ha 8blYUCIeHUe NI0Uadel MHO20) 20 IbHUKOS.

Koopannarsl

BhINyCKHUK HAy4UTCS:

. BBIYUCIISATH JUIMHY OTPE3Ka M0 KOOPJAMHATAM €T0 KOHIIOB; BBIYHUCIISATH
KOOPJIMHATHI CEPEIMHBI OTPE3Ka;

. UCII0JIb30BaTh KOOPAMHATHBIA METO/ JIJISl U3YYCHHS CBOMCTB TIPSIMBIX
U OKPYKHOCTEM.

Buvinycknuk nonyuum 603moxicHOCMb:

. 081a0emb KOOPOUHAMHBIM MEeMOOOM pPeuleHuss 3a0ad Ha bIYUCIeHUS
U 00KA3amenbCmed,

. npuobpecmu OnvIM UCHONb30BAHUS KOMNbIOMEPHBIX NPOSPAMM 0.5
AHANU3A YACHBIX CTIYYAe8 83AUMHO20 PACNOJIONCEHUSI OKPYIHCHOCMEN U NPAMBIX,

. npuobpecmu onvim GbINOJHEHUs Npoekmos Ha memy «llpumenenue
KOOpOUHAMHO20 ~ Memood  npu  pewleHuu  3a0ay  HA  BbIYUCIEHUL U
00KaA3amenbCmeay.

BexkTopsbl BeimyckHuk

HAYYUTCS:

. ONEepUpOBaTh C BEKTOpAaMHU: HAXOAUTh CYMMY W Pa3HOCTb JBYX
BEKTOPOB, 3aJIaHHBIX T€OMETPUYECKH, HAXOJUTh BEKTOP, PaBHBIA MPOU3BEIACHUIO
3aJIaHHOTO BEKTOpa Ha YHCIIO;

. HAXOAMUTh JIJIi BEKTOPOB, 3aJIaHHBIX KOOpJWHATAMU: JJIMHY BEKTOPA,
KOOpJMHATBl CYMMBI M Ppa3HOCTH JABYX M 0ojee BEKTOPOB, KOOPIUHATHI
NPOM3BEJCHUS  BEKTOpa Ha  YHUCJIO, TMPUMEHAS TMpH  HEOOXOAMMOCTHU
COYETATEIIbHBIN, IEPEMECTUTEIIBHBIN U PACIIPEACIUTEIIBHBIN 3aKOHBI,

. BBIUUCTISITH CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, HAXOIUTh yTOJ
MEXIy BEKTOpaMH, YCTAHABIMBATH EPICHAUKYISIPHOCTD MPSIMBIX.

Buinycknuk noayuum 803mMoiuCHOCMS

. 061a0emb 8eKMOPHbIM MeMOOOM Ol peuleHUs 3a0ay Ha 8bIYUCTEHUS
U 0oKazamenvbcmed;
. npuUobpecmu ONnbvlm 8bINOJIHEHUSL NPOEKMO8 HA MeM) «NPUMEHEHUE

6EKMOPHO2O Mmemooa npu peuieHuu 300044 HA 8bIYUCTICHUS U OOKA3AMeIbCMEay.

Conepmanne OCHOBHOI'O 06p230BaHI/Iﬂ o MaTeMaTHuKe



APUDOMETHUKA

Harypanbnble umcaa . HarypanbHeini psan.  [lecatuynas cucrema
cuucieHusi. ApudpmMeTHYecKue NEeUCTBUSA C HATypalbHBIMU uuciamu. CBoiicTBa
apupMEeTHUECKUX JCHCTBUIMA.

Crenensp ¢ HaTypAJIbHBIM MOKA3ATENEM.

UucnoBble BBIPaXEHHS, 3HAYCHUE 4YHUCIOBOro BbIpaxeHus. I[lopsaox
JNEUCTBUM B YHUCJIOBBIX BBIPAKEHUSX, MCIOJB30BaHUE CKOOOK. PemieHue
TEKCTOBBIX 3a/1a4 apU(PMETUYECKUMHU CIIOCOOAMH.

Jenutenun m kpatHele. CBOMCTBAa M NpU3HAKH JAeIuMOCTH. [IpocTeie n
COCTaBHbIE 4Mclia. Pa3nokeHne HATypajIbHOIO YHMCIa HA MPOCTbIE MHOKUTEIU.
Jlenenue ¢ OCTaTKOM.

Jpoou. OObikHOBeHHbIE 1poOu. OCHOBHOE CBOMCTBO JpoOu. CpaBHEHUE
OOBIKHOBEHHBIX JApoOed. Apudmernueckue JeHCTBUS C OOBIKHOBEHHBIMU
npobsiMu. HaxoxaeHue yacTu OT LeJOro U 1eJIOro Mo ero 4acTu.

Hecatuunbie apodu . CpaBHEHUE JECATUYHBIX IpoOeit. ApudmMernueckue
JEUCTBHS C JECATUYHBIMU ApoOsimu. [IpencrapieHue necsITHIHON 1poOu B BUIE
OOBIKHOBEHHOM JPOOU U OOBIKHOBEHHOU B BUJIE JECATUYHOM.

[IporieHThI; HAXOXKAEHUE MPOIIEHTOB OT BEJIWYMHBI M BEJIUYUHBI MO €€
nporieHTaM. OTHOIIEHUWE; BBIPAXKEHUE OTHONIIEHUSI B TpoleHTax. [Ipomopuus;
OCHOBHO€ CBOMCTBO MPOMOPIIHH.

Pemenue TeKCTOBBIX 3a/1a4 apU(PMETHUECKUMHU CITIOCOOAMH.

PanmnonanbHbie yucaa. [1onoxuTenbHble M OTPULIATEIIBHBIE YUCIIA,
MOZYJIb Yucia. MHOXKECTBO LEIbIX Yucesl. MHOXKECTBO

paIMOHANIBHBIX YHCENT; pAallMOHAIBHOE YHCIIO KaK OTHOLIEHUE m/n, Tie m —
LEJI0€ YHUCI0, N — HaTypajibHOEe 4ucio. CpaBHEHHWE palMOHAJIBHBIX YHCEIL.
Apudpmernyeckue  JEWCTBUS € palMOHaIbHBIMH  uuciaamu.  CBoiicTBa
apupmMeTraecKkux aeicTBuil. CTENEeHb C MEeIbIM MOKa3aTeIIeM.

JeucrBuTesibHble uMcaa. KpaapaTHelii KopeHb u3 uywncia. KopeHb
TPEThEU CTEIICHMU.

[lonsitue 00 uppanuoHaIbHOM yucie. MppalmoHaTIbHOCTh YHCIA V2 u
HECOM3MEPUMOCTh CTOPOHBI M AMAroOHaNM KBaaparta. /lecaTnunbie mpuOIMKeHUs
UPPaLMOHAIBHBIX YUCET.

MHOX€ECTBO [IEUCTBUTENBHBIX YHUCEI; MNPEACTABICHUE JIEUCTBUTEIBHBIX
qrcell B BUIe OCCKOHEUHBIX NECATUYHBIX ApoOeit. CpaBHEHUE NEHCTBUTEIBHBIX
YHUCEl.

Koopnunatnas mnpsimas. M3oOpaxeHue dmcen TOYKAMU KOOPIWHATHOU
npsAMOM. UHCIOBBIE TPOMEKYTKH.

N3mepenusi, npudIn:keHusi, oleHKU. PazMepbl 00BEKTOB OKPYKAIOIIETO
Mupa (OT 3JIEMEHTapHBIX 4acTull 10 BceneHHoil), NIUTEeNbHOCTh MPOLECCOB B
OKpY’KaromeM Mupe. Boizienenne MHOXUTENST — creneHu 10 — B 3amucu uncona.

[TpubnuxeHHOE  3HAYE€HHWE  BEIWYWHBI, TOYHOCTH  NPHOIMIKCHUS.
OkpyriieHre HAaTypaJbHBIX YUCENT U JAECATUYHBIX ApoOeit. [Ipukuaka u oneHka
pEe3yJIbTATOB BBIYMCIICHUM.

AJI'EBPA




AJireOpanyveckne BbIpa:xKeHUsl. ByKBeHHbIC BBIpaKECHUS (BBIpaXKEHUS C
nepeMeHHbIMM). YuciaoBoe 3HaueHHWE OYKBEHHOro BblpaxkeHus. JlomycTtumblie
3Ha4eHUs INepeMeHHbIX. lloncraHoBka BBIpaXKEHUHM BMECTO IEPEMEHHBIX.
[IpeoGpa3zoBanne OyKBEHHBIX BBIPAKEHH Ha OCHOBE CBOMCTB apU(pMETUUYECKUX
neicTBuil. PaBeHCTBO OYKBEHHBIX BhIpakeHUH. TOXAECTBO.

Crenenp ¢ HaTypaJbHBIM IIOKa3aTeleM U €€ cBoWcTBa. OIHOWIEHBI M
MHoroujeHbl. CrteneHb MHoroujeHa. CroXKeHUE, BBIYUTAHHE, YMHOXKEHUE
MHOTro4JIeHOB. POpPMYJIBI COKPALIEHHOTO YMHOXKEHHUS: KBaApaT CYMMbI U KBaJpaT
pazHoctu. Popmyna pa3HOCTH KBaapatoB. [IpeoOpa3oBaHue 11€7I0T0 BHIpaKEHHUS B
MHOroujieH. Pa3nokeHne MHOrO4WIEHOB Ha MHOXKMUTENIH. MHOTOWIEHBl C OJHOU
nepemMeHHol. KopeHbp MHorowieHa. KBagpaTHbIi TpeX4sI€H; pa3iOKEHHE
KBaJPaTHOr'O TPEXWIeHa HA MHOXKHUTEIH.

Anrebpanudeckass ApoO6b. OCHOBHOE CBONCTBO ajlreOpanyeckod apoow.
CnoxeHue, BBIYUTaAHUE, YMHOXKEHUE, JelieHue aiaredpandeckux apoOei. CreneHb
C LEJIBIM TIOKA3aTENIEM U €€ CBOMCTBA.

PanvonanbHble BBIpaXXKEHHMsT M MX HOpeoOpasoBaHus. JlokazaTenbCcTBO
TOXJIECTB.

Ksangpatasie kopau. CBolicTBa apuMETHIECKUX KBAJAPATHBIX KOPHEH U UX
NpUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BHIPAKEHUN U BEIYMCIICHUSM.

YpaBHeHusi. YpaBHEHUE C OJHOU NepeMeHHOW. KopeHb ypaBHEHUS.
CBoIICTBa YUCIIOBBIX PABEHCTB. PABHOCUIIBHOCTD YpPaBHEHHUIA.

Jluneiinoe ypaBHenuwe. KBaapatHoe ypaBHeHHe: (dopMmyna KOpHEH
KBaJpaTHOro ypaBHeHus. Teopema Bueta. PeuieHne ypaBHEHUM, CBOIAIIUXCA K
JIMHEWHBIM U KBaApaTHbIM. [IprMepbl penieHuss ypaBHEHUN TPEThEW U YETBEPTOMU
cTenieHu. Pemenne 1poOHO-pallMOHATBHBIX YPABHEHHM.

VYpaBHeHHe C JAByMs IepeMEeHHbIMU. JIMHEHHOE ypaBHEHHE C JBYMs
NEPEMEHHBIMH, IPUMEPHI PEIICHUSI YPABHEHHH B LEJIBIX YHCIIAX.

Cuctema ypaBHEHUI C JABYMSI MEPEMEHHBIMH . PaBHOCHIBHOCTH CHUCTEM.
Cuctembl [BYX JHMHEHHBIX YpPaBHEHUH C JAByMS II€PEMEHHBIMH; PpEILICHHE
MOJICTAHOBKOW W  CIIO)KEHHEM. [IpuMepbl pelieHusT CHCTEM HEJIMHEWHBIX
YpaBHEHUM C IByMsI IEPEMEHHBIMH.

Perrenre TeKCTOBBIX 3aj1a4 anreOpandecKuM CIiocoOoM.

JlekapToBBl KOOpPAMHATHI Ha IJIOCKOCTH. ['paduueckas WHTEpHpeTanus
ypaBHEHUSI C JByMs MepeMeHHbIMH. ['paduk nMHEHHOTO ypaBHEHHS C JBYyMS
MEPEeMEHHBIMH;, YTJIOBOW KOI(PPUIIMEHT TMpsSMOMN; YCIOBHE MapauIeIbHOCTH
npsameiX. ['paduku npocTedmnx HEMMHEWHBIX ypaBHEHUH: mapaboia, runepoona,
OKPYXHOCTh. ['paduyeckas HWHTEpPHpETAIMsl CUCTEM YpPAaBHEHHH C JBYMS
[IEpEMEHHBIMH.

HepasencrBa. UnciioBele HEpaBEHCTBA W MX CBOWCTBA. HepaBeHCTBO ¢
OJIHOM TEepEeMEHHOW. PaBHOCHMIBHOCTh HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C
onHoi mepeMeHHoW. KBagpaTtHbeie HepaBeHCTBAa. CHCTEMBbl HEPABEHCTB C OJHOM
MIEPEMEHHOM.

OYHKIINU




OcHoBHBIC MOHATHA. 3aBUCUMOCTH MEKy BennunHaMmu. [IpencraBnenue
3aBucumocteid popmynamu. Ilonstue ¢ynkuun. OO6nacTb ompeneneHus u
MHOXEeCTBO 3HaueHuil (yHkiuu. CrnocoObl 3ananua (yHkuuu. [padux
¢ynkuuu. CpolicTBa (QyHKUMI, HX oToOpaxkeHue Ha rpaduke. Ilpumepsr
rpauKOB 3aBUCUMOCTEN, OTPAKAIOIIUX PEATIbHBIE MPOIECCHI.

YucaoBble GpyHknuu. OyHKINUHU, OMUCHIBAIONIUME MPSIMYI0O U OOpaTHYIO
MPOMOPLMOHATIBHbIE 3aBUCUMOCTH, WX Trpapuku U cBoicTBa. JIuHeiHas
¢ynkuus, ee rpaguk u cBoicTBa. KBanpatuunas ¢QyHkuus, ee rpaduk u
cBoiicTBa. CTeneHHble (YHKIUU C HATypaJbHBIMU MOKa3aTelsiMU 2 U 3, UX
rpaduku u coiicTea. ['pabuxu bynkimit y =\x, y = 3\/x, v =[x

YuciioBble 1MOCJIe10BATEILHOCTH. [lonsTue YUCIIOBOU 110~
CJIEI0BAaTEIbHOCTU. 3a/laHue MOCIIEOBATEILHOCTH PEKYPPEHTHON QopMynon u
dbopmymoit N-ro 4ieHa.

Apudmernyeckas u reomeTpuueckas rnporpeccuu. @opmyssl N-ro yjieHa
apu(PpMETUUYECKON M TeOMETPUYECKOW MPOrpeccuil, CyMMBbl MEPBBIX M YJICHOB.
N300paxkeHne uwieHoB apu(METHYECKOW U TeOMETPUYECKON mporpeccuid
TOYKaMH KOOPAMHATHOW IUIOCKOCTH. JIMHEWHBIM W DKCIIOHEHILMWAJIBbHBIA POCT.
CioHbIE IPOLICHTBHI.

BEPOATHOCTDb 1 CTATUCTHUKA

OnucareabHasi craTucTuka. [lpeacTaBieHne NaHHBIX B BUJIE TaOJUII,
nuarpamM,  rpadukoB.  CrnydaitHas ~ u3MeHYuMBOCTh.  CTaTUCTHYECKUE
XapaKTepUCTUKH Ha0Opa [aHHBIX: cpeaHee apupMEeTHUYEecKoe, MeJIHUaHa,
HauOoJbIlIee U HAUMEHbIIIee 3HaueHus1, pa3max. [IpeacraBienre o BELIOOPOYHOM
UCCJIEOBAHUU.

Cay4aiinbpie cOOBITHSA U BEPOSATHOCTb. [IoHATHE O CIIydyallHOM OIIBITE U
ciy4aitHoM coObiTin. YactoTa ciydaitHoro coObitusi. CTaTUCTUYECKUN MTOAXOI K
MOHSTHIO  BEPOATHOCTH.  BEpoOsSTHOCTH  MPOTHBOIMOJOXKHBIX  COOBITHH.
JlocTOBepHBIE W HEBO3MOJXKHBIE COOBITHSA. PaBHOBO3MOXHOCTb COOBITHH.
Kitaccuueckoe onpeneneHre BEpOSITHOCTH.

KomOunaropuka. Pemenne KOMOMHATOpPHBIX 3a7ad  mepedopom

BapuaHToB. KombunaropHoe npaBuiio ymHoxeHus. [lepecranoBku u dakropual.

I'EOMETPUA

Harasgnas reomerpusi. Harmsnaele mnpeacTtaBieHuss o ¢urypax Ha
IUDIOCKOCTH: MpsiMasi, OTPE30K, JIy4, Vyroj, JIOMaHas, MHOIOYIOJIbHHUK,
OKPYKHOCTb, Kpyr. UeThIpeXyroJbHUK, NPSIMOYTOJIBHUK, KBaApaT. TpeyroyibHUK,
BUIBI  TPEYroidbHUKOB. [lpaBunibHBIE  MHOTOYrOJdbHUKH.  V300paxenue
reoMeTpudeckux ¢uryp. BsammHOe pacmonoxeHue JIBYX TPSAMBIX, JIBYX
OKPYKHOCTEU, IPSIMOU U OKPY>KHOCTH.

Jlnuaa otpeska, nomaHou. llepumerp MHOroyrojgpHuka. EguHHIEI
U3MEpeHus JuHblL. M3MepeHue IIMHbI 0Tpe3Ka, NOCTPOECHUE OTPE3Ka 3aJaHHOU
JUTUHBI.

Bune! yrnos. ['panycnasa mepa yria. M3mepenne u nocTpoeHue yrioB ¢

MTOMOIIIbIO TPAHCTIOPTHPA.




[lonstue muomanu ¢GuUrypsl; eIMHULBI U3MepeHus miomanu. Ilnomanpb
NpsMOYTOJIbHUKA W IJIOIIaAb KBajparta. IIpubnmkeHHoe u3MepeHue miomaaen
¢uryp Ha kneryatoil Oymare. PaBHoBenukue Gurypsi.

Harnansuele mnpencraBieHuss O MPOCTPAHCTBEHHBIX — (QuUrypax: Kyo,
napajjieienunesn, nOpusMa, Oupamuga, Imap, cdepa, KOHYC, UMIUHAP.
N306paxkenne npoctpaHcTBeHHBIX (uryp. Ilpumepsl ceuennii. MHOrorpaHHUKHU.
IIpaBuiibHBIE  MHOTOrpaHHMKW. [IpuMepbl  pa3BepTOK  MHOTOTPAHHHUKOB,
UUIMHApPA U KOHYCa.

[lonsitue o6bema; eauHunbl oO0beMa. OOBEM  MPSAMOYTOILHOTO
napaJuiesenuresa, Kyoa.

[lonsitue o paBenctBe ¢uryp. LleHTpanbHas, oceBas M 3epKajibHas
cumMmetpun. M3o0paxkeHue CUMMETPUYHBIX QUTYD.

I'eomerpuyeckue purypsl. [Ipsmeie u yriael. Touka, npsmas, IOCKOCTb.
Otpe3ok, myd. VYroa. Buabl yrioB. BepTukanbHble W CMEXHBIE YIJIBL
buccexrpuca yria.

[TapamnensHble M mepecekaromuecs mpsMble. [lepneHIuKyIIsApHbIE
npsMble. TeopeMbl O MAPAIENBHOCTH M MNEPHEHAUKYISIPHOCTH MPAMBIX.
[lepnenaukynsgp ¥ HakjlOHHass K mpsAMoil. CepeauHHBIN NEPHEHAUKYISAP K
OTpE3KY.

I'eomerpuueckoe wmecto Touek. CBolcTBa OHUCCEKTpUCHI yriaa W
CEpPEANHHOTO MEPIEHIUKYJIIAPA K OTPE3KY.

Tpeyronpnuk. BeicoTta, Memuana, OHCCEKTpHca, CpeaHSA JIMHUA
TpeyrojibHUKa. PaBHOOEAPEHHbBIE U PaBHOCTOPOHHUE TPEYTOJILHUKU; CBOIMCTBA U
OpU3HAKU  PaBHOOENPEHHOTO  TPEYroJibHUKA. [Ipu3Haku  paBeHCTBa
TpeyroibHUKOB. HepaBeHCTBO TpeyrosibHUKa. COOTHOIEHUS MEXAY CTOPOHAMU
U yriamu TpeyroibHuka. CyMma yIJIOB TpeyrojibHUKA. BHelIHHWe yriibl
TpeyronbHuka. Teopema daneca. [logobue TpeyroapuukoB. [Ipu3Haku momoous
TpeyroibHukoB. Teopema Iludaropa. CuHyc, KOCHHYC, TaHTE€HC, KOTAHI'EHC
OCTpPOro yrja MpsIMOYTOJIbHOTO TpeyrojbHUka U yrioB oT 0 go 180°;
OPUBEJCHUE K OCTpoMy yriy. PelleHue mnpsMOYroiabHbIX TPEYTOJIbHHUKOB.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJAeCTBO. DOpPMyIIbl, CBSI3BIBAIOIINE CHUHYC,
KOCHHYC, TAHT€HC, KOTAHT'€HC OJHOTO U TOr0 k€ yria. PeneHue TpeyroibHUKOB:
TEOpeMa KOCHHYCOB U TEOPEMA CUHYCOB. 3aMe4aTeSIbHbIE TOYKU TPEYTOJIbHUKA.

Yetreipexyronpauk. [lapammemorpamMmM, €ro CBOWCTBA W IPU3HAKHU.
[IpsitMmoyroNbHUK, KBaapaT, pOMO, MX CBOMCTBA W MPHU3HAKH. Tpamenus, cpeaHss
JIVHUS TPaICLUu.

MHoroyronbsHUK. Beimykisie MHOroyroinbHUKH. CyMMa yIJIOB BBITYKJIOTO
MHOIOyroJjibHUKa. [IpaBriIbHBIE MHOTOYTOJIBHUKHU.

OxpyxHoCcTh U KpyT. Jlyra, xopaa. Cexrop, cermeHT. LleHTpanbHBIN yro,
BIIMCAHHBIM YIOJI; BEJMYMHA BIMCAHHOIO YIVIa. B3auMmHOE pacmnosiokeHue
NpsAMOM M OKPYKHOCTH, JABYX OKpykHOocTed. KacarenpHas wm cekymas K
OKPY’KHOCTH, HX CBOWCTBA. BIHcaHHble M ONMCAaHHBIE MHOTOYTOJBHHUKHU.
OKpy>XHOCTb, BIHMCaHHasi B TPEYrOJbHHUK, U OKPY>KHOCTb, OIMCAHHAs OKOJIO
TPEyrojabHUKA. BnucaHHble HW  ONHMCAHHBIE OKPYKHOCTH  IPABUJIBHOIO
MHOI'OYTI'OJIbHUKA.



I'eomerpuueckue mnpeoOpazoBanus. lloHsTue o paBeHCTBE QUryp.
[lonsiTHE O ABMXKEHHH: OCeBasg M LEHTpajbHass CUMMETPHUH, NapaJUICIbHbIN
nepeHoc, noBopoT. Ilouarue o nonodbuu GuUryp 1 roMOTETHH.

Pemrenne 3amady Ha BBIYMCIEHHE, [OKA3aTEIbCTBO W IOCTPOCHHUE C
MCIIOJIb30BAaHUEM CBOMCTB U3YUEHHBIX QUTYP.

N3mepenne reomerpuyeckux Bean4uH. /mmHa orpeska. PaccrosHue ot
TOYKH 10 NpsIMOi1. PaccTosiHnE MEX Ay MapauieIbHbIMUA NPSIMBIMHU.

IIepumeTp MHOTOYroJIbHUKA.

JInHa OKPYKHOCTH, YUCIIO 7T, IJIMHA TyTH OKPYKHOCTH.

I'panycHas Mepa yria, COOTBETCTBHE MEXKAY BEIWYMHON LIEHTPAIBHOTO
yria u JJIMHON TyT'¥d OKPYKHOCTH.

[onsiTue momaan miockux ¢uryp. PaBHococTaBieHHbIE U paBHOBEIUKHE
¢urypsl.  [lnomanes  mpsimoyrospHuka.  [lnomaam — mapasnienorpamma,
TpeyroibHuKa W Tpaneuuu. Ilmomanes MHoroyrosnbHuka. Ilmomans kpyra u
iomaab cekropa. COOTHOIIEHNE MEXK Y TIIOMIAISIMU TTOAOOHBIX (PUTYP.

Pemienne 3amay Ha BBIUMCIEHHE M JO0KA3aTEJIbCTBO C HMCIOJIB30BAHUEM
U3Y4YEHHBIX (OPMYII.

Koopannarel. YpaBHenue npsamon. KoopauHatel cepeauHbl OTpPE3Ka.
@opMmyna pacCTOSHHMS MEXKAYy [JBYMsS TOYKAMH IUIOCKOCTH. YpaBHEHHE
OKPY’KHOCTH.

Bekropbl.  [Inuna  (Moayns)  BekTopa.  PaBEeHCTBO  BEKTOPOB.
Kosmnuneapusie BekTopbl. KoopauHaTel BEKTOpa. Y MHOXKEHUE BEKTOPA HAa YUCIIO,
CyMMa BEKTOPOB, PA3JI0KEHUE BEKTOPA IO ABYM HEKOJIMHEAPHBIM BEKTOPaM.
CkassipHOE IPOU3BEICHUE BEKTOPOB.

JIOTHKA 1 MHOKECTBA
TeopeTnko-MHOKECTBEHHbIE  NOHATHA.  MHOXECTBO,  DJIEMEHT
MHO’K€ECTBA. 3anaHue MHO>KECTB NIEPEUNCICHUEM 3JIEMEHTOB,

XapaKTepUCTUYeCKUM CcBOMCTBOM. CraHmapTHbie 0003HAYEHUS YHCIOBBIX
MHOXecTB. Ilycroe MHOXecTBO © ero o6o3Hauenue. [logmMHOXECTBO.
OObenMHEeHNE U TTepeceYeHe MHOYKECTB.

Nnntoctpauusi OTHOIIEHUH MEXKI1Y MHOKECTBAMU C MOMONIBIO AUArpamMm
Ditnepa — BeHHa.

JueMeHTbl Joruku. Ornpenenenue. AKCUOMBI W TeopeMbl. Jlo-
Ka3aTenbCcTBO. JlOKa3aTenmbcTBO OT NMPOTHBHOTO. Teopema, oOpaTHas JTaHHOM.
[Ipumep u KOHTpHIPUMED.

[lonsiTue O pPaBHOCWIBHOCTH, CJIEIOBAHUU, YMOTPEOICHUE JTOTHYECKUX
CBSA30K: eCiu ..., MO 8 MOM U MOJbKO 8 MOM Clyyae, JOTUYECKUE CBIA3KH U, UTU.

MATEMATUKA B HCTOPUYECKOM PA3BUTHHU
Uctopust popMupoBanuss MOHSATHS 4YMCIA: HATypallbHbIE 4uUCa, ApPOOU,
HEJJOCTATOYHOCTh PAlMOHAJBHBIX YHCEN [JIi TEOMETPUYECKUX HN3MEPEHUH,
uppalvoHalibHble 4yucia. CTapuHHBIE CHUCTEMBbI 3amucu yucen. [podbu B
Basunone, Erunte, Pume. OTkpbiTUEe ecITUUHBIX ApoOeid. CTapruHHbIE



cucteMbl mep. Jlecaruunbie npobu U Merpudeckas cucrema mep. [losiBienue
OTPULIATENIBHBIX YUCEN U HYJIA. Maraunkuii, Jumnep.

3apoxaeHue anreopsl B Heapax apudmeruku. Anb- Xopesmu. Poxnenue
OykBenHou cumBonuku. I1. depma, ®. Buer, P. Jlekapt. Uctopust Bompoca o
HaxoXJIeHUU (HopMys KOpHEH alredpandecKux ypaBHEHHM, HEpa3peluMOCTh B
paaukanax ypaBHEHUM crenenu, oonpiieit yerbipex. H. Tapranes, Jx. Kapaano,
H. X. AGens, D. lNanya.

N3o00perenne MeTola KOOpAMHAT , IMO3BOJISIONIETO  TMEPEBOIUTH
reoMeTpuieckue oObeKThl Ha s13bIK anredpsl. P. Jlekapt u I1. @epma. [Ipumepst
Pa3IMYHBIX CUCTEM KOOPAMHAT Ha MJIOCKOCTH.

3amaua Jleonapno Iluzanckoro (®PubOoHayyu) O KpOJUKAX, YHKCIA
dubonauuu. 3aga4a 0 IaXMaTHOM JOCKE.

Hctoku Teopun BEpOSITHOCTEN: CTPAXOBOE AEN0, a3apTHbIC UTPHI. I1.
®epMma u b. ITackans. S. bepuymu. A. H. Konmoropos.

Ot 3emniemepust k reomerpun. I[ludarop u ero mkona. danec. Apxumen.
[ToctpoeHne ¢ mMOMOIIBIO UUPKYJIs W JHUHEHKU. [locTpoeHue mnpaBUIIbHBIX
MHOTOYTOJIbHUKOB. Tpucekumst yria. KBaaparypa kpyra. YaBoeHue Kyoa.
Uctopuss yucna mw. 3onotoe ceuenwe. «Hawana» EBknupma. Oiinep. H.U.
Jlo6aueBckuii. MUctopus nsToro nocrynara.

Coduzmpbl, mapagoKChI.

ConepxaHnue Kypca.

MaremaTtuka S kiaacc (170 yacos)

HartypaabHble yncia (27 )

Hecstuunast cuctema cumcieHus. Pumckas Hymepanus. Apudmetrndyeckue
NEUCTBHS HaJ HATypajlbHbIMHM unciiaMH. CTENEeHb C HATYpaJIbHBIM IOKa3aTEJIEM.
3aKkoHbl apUPMETUYECKUX JIEUCTBHUI: TMEPEeMECTUTEIbHBIN, COYETaTEeNbHBIH,
pactpenenutenbHbiil. Okpyriienne uucen. [Ipukuaka M OUEHKa pe3yiIbTaTOB
BBIUMCIICHUH. J[eJ1eHrEe C OCTaTKOM.

Oo0ObIkHOBeHHBIE Apo0u (32 u)

OcHoBHOe cBoiicTBO apoOu. CpaBHenue ApobOeil. Apudmerndeckue
JEHUCTBHS C OOBIKHOBEHHBIMU JIPOOSIMU: CIIOKEHHE M BBIUMTAHHE ApoOer ¢
OJIMHAKOBBIMU M C Pa3HBIMU 3HAMEHATENSIMHU (IPOCTEHIINE CITyYan ), YMHOKEHHE U
JieNieHre OOBIKHOBEHHOM JpoOM Ha HaTypajdbHOe umciio. Haxoxkmenwe dactu OT
LIEJIOr0 U LEJIOTO 0 €r0 YaCTH B JBa IPUEMA.

HecaTuanas apoos (28 1)

CpaBHeHUE JeCATHUYHBIX JpoOed. Apudmernueckwe  neldcTBUA €
JIeCATUYHBIMUA ~ JpoOsimu.  [IpencraBnenue  gecaTUYHOW  1poOW B BUJE
OOBIKHOBEHHOM JPOOH U OOBIKHOBEHHOM B BUJIE JCCATHUYHOM.

TexcToBble 3axa4u (24 4)

Pemenue TekcTOBBIX 3a7ma4 apupMETHIECKUM criocoboM. Maremartuyeckue
MOJIEIN peaJbHbIX CHUTyalMid (MOArOTOBKA Yy4YalllMXCsl K PEHICHUI0 3a/ad
anreOpanyecKuM METOIOM).

N3mepennsi, npudJInKeHnst, OHeHKH (8 1)




Envaunsl  u3MepeHuss JUIMHBL, IUIOIIAAM, OOBEMa, MacChl, BPEMEHH,
cKopocTU. Pa3zMepbl 00BEKTOB OKPYKAIOIIET0 HAC MUPA (OT 3JIEMEHTAPHBIX YACTHII
10 BeeneHnHol), IIUTENBHOCTD MPOIECCOB B OKPY>KAIOIIEM HAC MUPE.

[IpencraBieHne 3aBUCUMOCTH MEXY BEITUYMHAMH B BUAE GOPMYII.

IpouenTsl (74)

Haxoxnenue npoueHTa OT BEIMYMHBI, BEJTUUYUHBI I10 €€ MPOLIEHTY.

HauanbHble cBeieHUsI Kypca ajJre0pbl

AnreOpanyeckue Bbipa:kenus (114)

BykBeHHbIEe BhIpakeHUs (BbIpaK€HUS C IEpEMEHHbBIMU). YucaoBoe 3HaUeHHE
OYKBEHHOIO BBIpKEHHS. YMPOIICHHE BBIpAXEHUN (IpocTedmmne ciaydau
NpUBEJICHUS OJOOHBIX CIIAraeMbIX).

VYpaBuenue. Kopenb ypaBHeHUs. Pemenue ypaBHEHU METOAOM OTBICKAHMS
HEU3BECTHOI'0 KOMIIOHEHTA JEHCTBUS (IIpOCTEUIINE CIIydan).

Koopannarsl (24)

Koopnunatusiii nyd. M3o00paxeHue yncena TOUKaMu KOOPAUHATHOTO JIy4a.

HayvaabHble NOHATHA M (paKkThI Kypca reomerpun I'eomerpuyeckue

¢purypsl u Teaa. Pasencrso B reomerpuu (18 u) Touka, npsimas u

mockocTh. Paccrosnue . OTpe3ok, ayd. Jlomanas. IIpaMoyronbHuUK.

OxkpyxHOCTb U Kpyr. LlenTp, paauyc, fuameTp. YTrod.

[Ipsimoii yroa. Octpeie U Tymble yIiibl. Pa3BepHyThIi yrou. buccektpuca yria.
CBOMCTBO OMCCEKTPUCHI yTIIA.

TpeyronsHuk. Buael TpeyroibHUKOB. CymMMa yIiIOB TPEYT OJIbHUKA.

[lepnenaukynsgpHOCTh NpAMBIX. CepennHHBIN nepneHaAuKyIsp. CBOMCTBO
CEpEIMHHOIO IEPHEHAUKYJsipa K OTpe3Ky. Harmsauele mnpexacraBiieHUus O
NPOCTPAHCTBEHHBIX Telax : KyOe, mapajiesenurnene, npusMe, TUpamuae, mape,
cdepe, KoHyCe, IMIHHIPE. Pa3BepTka NMpsSMOYTroapHOTO Mapasuiesenumesa.

N3mepenne reoMmeTpudecKux BeJJn4uH (9 4)

Jnnaa otpe3ka. JlnumHAa JOMaHOM, MEPUMETP TPEYroJbHUKA, MPSIMO-
YTOJIbHUKA.

Paccrosane Mexnay aByms toukamu. Macmrab. PaccTtosHue oT TOUku 10
MPSAMOM.

Bennuwnna yrna. I'pagycHas mepa yria.

[Tonatue o miomaau mwiockux Guryp. PaBHococTaBieHHbIE U paBHOBEIUKHE
burypsr.

Ilepumerp u 1IoOmane npsAMOyrojapHUuKa. [lnomans nDPsIMOYroIBLHOTO
TPEYroJIbHUKA, TUIOLIAb IIPOU3BOJIBHOIO TPEYTOJIBHUKA.

O6beMm Tena. Dopmysnsl 00beMa IPSIMOYTOJIBHOTO Mapaieenunesaa,

KyOa. J1eMeHThbl KOMOUHATOPHUKH (4 4)

JlocToBepHBIE, HEBO3MOXKHBIE U ciy4aiiHble coObiTus. [lepeGop BapuaHTOB,

J€PEBO BAPUAHTOB.

MatemaTuka 6 kjaace (170 yacoB)
Apudpmernka.
PanmonanbHblie ynucia (40 yacos)




[lenpie yncna: MONOKUTENIBHBIE U OTPULIATENBHBIE U HYJIb. MOAYb YHCIIA.
CpaBHeHUE pallMOHATIbHBIX Yuced. ApudMeTHIECKUEe IEUCTBUS C PAIlMOHATIBHBIMU
yuciaaMu. Ywuciosele BblpakeHUsA. [lopAnok OEeWCTBUM B HUX, HUCIOJIB30BAHUE
CKOOOK. 3aKOHBI apU(PMETHUECKUX TEUCTBUM.

[Ipouentsl. HaxoxaeHue mnpoueHTa OT BEIWYHUHBI, BEJIWYHUHBI 10 €€
MPOIICHTY, TMPOIIEHTHOTO OTHOIIEHUS. 3a/laud ¢ Pa3HbIMU MPOLECHTHBIMU Oa3amu.
OtHomienusi.  BplpaxkeHMe  OTHOIIEHUST B mpoueHTtax.  IIpomopiusi.
[IponopuroHanbHbIe U OOPATHO MPOMOPIIUOHATBHBIC BETUYUHBI.

HarypaabHubie unciia (20 yacos)

JenumocTh HatypanbHbIX uucen. lIpusnakm genumocty Ha 2,3,5,9,10.
IIpocTeie M cocTaBHbIE 4YMCia. Pa3iokeHHe HATypaJIbHOTO YHUCIAa HAa IPOCTHIE
MHOkUTeIN. Hanbonpmuii o0muii 1eauTeh 1 HauMeHbllee o011ee KpaTHoeE.

Apoou(40uacos)

Apudpmernyeckue nevicteus c¢ Apodsmu (npumensss HOK). Haxoxpenue
YacTH OT LIEJIOTO M LIEJIOTO MO0 €ro YaCTH B OJIUH MPUEM.

HauanbHble cBeleHHs1 Kypca ajaredpsbl.

Aaredpanyeckue BoIpakeHusi. YpaBHeHus(444aca)

bykBeHnnbie BbIpakeHHs. UHCIIOBOE 3HAYCHHUE OYKBEHHOTO BBIPAKCHUS.
VYrpoluieHue BbIpaKeHUH. AJITOPUTM PELICHUSI YPAaBHEHUS TIEPEHOCOM ClaraeMbIX
U3 OJHOM YacTH ypaBHEHUS B JApyryr. PelieHwe TEKCTOBBIX —3aaad
anredpanueckum metooM. OTHoteHus. [IponopiroHaaTbHOCTh BEIUYKH.

Koopannarsi(8uacos)

Koopnunatnas mpsimas. M300pakeHne dYHucen TOYKaMU KOOPAMHATHOU
npssMoi. I'eomerpruuecknii CMBICT MOIYJS 4YKCHIA. YUCIOBBIE NPOMEXKYTKH,
UHTEpBaJ, OTPE30K, Jayd. DopMysia pacCTOSIHUS MEXAY TOUKaMU Ha KOOPIAUHATHOU
npsAMOM. JlekapToBbI KOOPAMHATHI HA INIOCKOCTH, KOOPJAUHATHI TOUKHU.

HavanbHble MOHATUA U (PaKTHI Kypca reoMeTpum.

I'eomeTpuyeckue purypsl v Tejaa, CAMMeETPHS HA MII0CKOCTH(12UuacoB)

LentpanbsHas u oceBas cummeTpus. [lapamiensHocTh npsaMbIX. OKPYKHOCTb
nu kpyr. Ywumcmo II. [dnuaa oxpyxsoctu. Ilmomans xkpyra. Harnsgssie
npencrapieHuss o mape, cpepe. DPopMmynbl IMIIOMATNA MOBEPXHOCTH ChEphl H
00béMa 1mrapa.

JJiieMeHThI Teopuu BepositHocTel. IlepBble mpeacTaBIeHud 0
BepOoATHOCTU(69acoB)

Hucno BCEBO3MOXKHBIX UCXOA0B, IPABUJIO MPOU3BEACHUA. biiaronpusTHeie u
HeOmaronpusTHpie HUCXoAbl. [loacdy€r BEpOSTHOCTH COOBITHS B MPOCTEHUIINX
CIIy4asix.

AJI'EBPA 7 kaacc (102 yaca)

Maremarnueckuil s3bIKk. MaTemaTudeckas Mmoaesb (13 1)

UucnoBele u anreOpamyeckne BblpakeHus. Ilepemennas. Jlomyctumoe
3HaueHne nepeMeHHouM. Henomyctumoe 3HaueHue nepemMeHHou. Ilepsbie
MPEICTABIEHAS] O MATEMAaTHYECKOM S3BIKE W O MaTeMaTUYEeCKOM MOJEIIN.
JIuHeliHbpIe ypaBHEHUS C OJTHOW EPEMEHHOM.




JIuHeliHble ypaBHEHUS KaK MAaTEMATUUYECKUE MOJEIIA PEATIbHBIX CUTYALIUH.
KoopaunaTtHas npsiMasi, BUIbI POMEXKYTKOB Ha HEM.

JInneiinasa pynkuus (114)

KoopaunaTHasg 1IOCKOCTh. AJNTOPUTM OTBICKAHMS KOOPAHMHAT TOYKH.
ANTOpUTM TIOCTpOCHUS TOYKU M (a, D) B IpSIMOYTOJIBHO# CHCTEME KOOPIUHAT.

JIuneitHOe ypaBHEHUE ¢ IBYMs NIepeMeHHBIMU. Perienue ypaBHeHUs ax + by
+ ¢ =0. I'paduk ypaBHeHHsI. AITOPUTM MTOCTPOEHUA rpaduka ypaBHeHUs ax +by
+¢c=0.

Jlunetinas ¢ynkums. HezaBucumasi mepemeHHast ( apryMeHT). 3aBUCHMAst
nepeMenHas. ['paduk nuHelHon Gynkuuu. Haubosnbiiiee 1 HauMeHbIIIee 3HAUCHUS
JUHENHOW (GYHKIMM Ha 3aJlaHHOM MpoMexyTke. Bo3pacranue u yObIBaHUE
JUHEHHOW QyHKIUU.

Jluneitnas ¢pyHkuus y = kx u ee rpaduk.

B3aumHoe pacrnonoxenue rpapukoB IMHEHHBIX QYHKIUH.

Cucrembl ABYX JIMHEHHBIX YPABHEHHH € ABYMS nepeMeHHbIMH (134)

Cucrema ypaBHeHull. Pemenne cucremsl ypaBHeHuil. ['papuueckuit meTon
pElIeHHs] CUCTeMBbl ypaBHEHHIl. MeToj mojacTaHOBKH. MeToj airedpanyeckoro
CJIOKEHHS.

Cuctembl [ByX JIMHEHHBIX YpaBHEHUW C JByMs TEPEMEHHBIMU Kak
MaTEMaTUYECKUE MOJIENI PEAIbHBIX CUTYallUi (TEKCTOBBIE 3a]1a4H).

CreneHb ¢ HATYPAJbHBIM NOKa3aTesieM (6 1)

Crenenb. OcHoBaHue crteneHu. [lokazarens crenenu. CBOMCTBA CTENEHU C
HaTypaJIbHBIM TOKa3aTeJIEM. YMHOKEHHE U JICJICHUE CTENEHEH ¢ OJWHAaKOBBIMHU
noka3atensiMu. CTENEeHb ¢ HyJIEBBIM [TOKA3aTeNIEM.

OnHouwsiensl. Onepanuu HAJ OXHOYWIeHAMH (8 1)

Opnounen. Koadounument omnounena. CtangapTHBI BUA OZHOUJICHA.
[Tono6GHBIE OAHOUIICHBI.

CnoxeHue OAHOYIECHOB. Y MHOKEHHUE OJHOWICHOB. Bo3BeneHue ogHouIeHa
B HAaTypaJIbHYIO CTENEHb. J(eJIeHne OJHOWIeHa HAa OJHOUYJIEH.

MHuoro4jienbl. ApudmMeTrnyeckue onepanuu HaJa MHOrowieHamMu (154)

MmuorowieH. YUnensl MHOTOWICHA. JIByuneH. Tpexwien. [Ipusenenne
N0I00HBIX YJIeHOB MHOrOwWIeHa. CTaHIapTHBINA BUJI MHOTOYJICHA.

CrnoxeHue ¥ BBIYMTAHHE MHOTOWICHOB. YMHOXXEHHE MHOTOWIEHa Ha
OJHOWIECH. Y MHOKEHUE MHOT'OYJIEHA HA MHOTOWIEH.

KBagpart cymmser u kBazipaT pasHocTH. PazHocTs kBagpaToB. PasHocTh KyOOB
1 cymMa KyOOB.

Jlenenue MHOrO4JIeHa Ha OJHOYJICH.

Pa3zjioxxeHne MHOT04/IeHOB HA MHOKUTE M (18 4)

BriHecenne oOmero MHOXHTENIs 3a CKOOkw. Cmoco0 TpyNIHpPOBKH.
PaznoxeHue MHOTOWIEHa Ha MHOXHUTENIN C MOMOIIbIO (OPMYJ COKPAIIEHHOTO
YMHOXEHHUS, KOMOWHAIIMU PA3JIMYHBIX MPUEMOB. MeToa BBIJEIEHUS MOJIHOTO
KBajpara.

[Tonsitre anre6pandeckoit apodu. CokpalieHue aaredpandeckoun a1poomu.

ToxnecTBo. TOXIECTBEHHO paBHBIE BBIPAXKEHNUS. T0XKIECTBEHHBIE
npeoOpa3oBaHus.



DyHKIUA y = x2 9 v)

OyHKIMA y = x2, ee coiicTBa U rpaduk. OyHkuus y = -X2, €€ CBOWCTBA U
rpadux.

I'padprueckoe penieHre ypaBHEHUH.

Kycounass ¢ynkuus. Urenune rpaduxa ¢yHknuu. OOnacTe omnpeneneHus
¢yukuuu. [lepBoe mpencraBieHue o HENpPepbIBHBIX (QyHKUMSIX. Touka pa3pbiBa.
PazbsicHenune cmpicna 3anucu y = f(X). @yHKIMOHATBEHAS CUMBOJUKA.

O6o0mawmee nosropenue (9 4)

TFEOMETPHS 7 kaacc (68 uacon)

HauauabHble reoMeTpuueckue ceegeHus (11 yacon)

[IpocTeiinue reomeTpudeckue GUrypsl: mpsiMasi, TOUKa, OTPE30K, JIy4, YToJ.
[TonsiTue paBeHcTBa reoMeTpuueckux Guryp. CpaBHEHHE OTPE3KOB U YTJIOB.
N3mepenne oTpe3koB, MiMHA 0Tpe3ka. MI3MepeHue yrios, rpajycHas Mepa yria.
CwmexHble U BEpTUKaAIbHbBIC YIJIbL, UX CBOMCTBA. [leprneHAuKYIsIpHbIE TPSIMBIE.

OcHogHas yenb — CUCTEMATU3UPOBATH 3HAHUS YYAUIUXCA O MPOCTEUILNX
r€OMETPUUECKUX (PUTYypaX U UX CBOMCTBAX; BBECTH MOHSATHE PaBEHCTBA PuUryp.

B JAHHOW TEM€ BBOJSTCS OCHOBHBIE T'€OMETPUUECKHUE TIOHATHUS W
CBOMCTBa MPOCTEUINNX TEOMETPUUECKUX (UTYp HA OCHOBE HAIJISTHBIX
NMpEJACTaBICHUN ydalluXcs MyTeM OOOOIIEHUS OYEBUIHBIX WM HW3BECTHBIX W3
Kypca MaTeMaTuku 1—6 kiaccoB reomeTpuueckux (pakros. [ToHsTHE akCHMOMBI Ha
HAYaJIbHOM dTare 00y4eHus: He BBOJUTCS, U CAaMU aKCHOMBI HEe ()OpPMYIUPYIOTCS B
aBHOM Buje. HeoOxomumple HUCXOIHBIE TOJOXKEHUS, Ha OCHOBE KOTOPBIX
U3YYalOTCSl CBOWCTBA TE€OMETPUYECKUX (UTYp, TPHUBOASTCS B OINUCATEIHHOU
dopme. [IpuHIIMTTHATBEHBIM MOMEHTOM JaHHOW TEMBI SIBJISIETCS BBEJICHUE MTOHSATHUS
PaBEHCTBAa T€OMETPUYECKUX (PUTyp HA OCHOBE HAIJISIAHOTO TOHSTHS HAJIOXKECHHS.
OnpeneneHHoe BHUMAaHUE JOJDKHO YAEISATHCA MPAKTUYECKUM MPHIIOKEHUSIM
F€OMETPUUECKUX TTOHSITUU.

Tpeyroabuuxku (18 yacos)

Tpeyronpauk. Ilpu3Haky paBeHCTBAa TPEYrOJbHUKOB. llepneHIuKyJsip K
npsaMoi. MenuaHbl, OMCCEKTPHCHI M BBICOTHI TPEYrojbHHKA. PaBHOOEIpEeHHBIN
TPEYroJIbHUK U €ro CBOWMCTBA. 3a/aud Ha MOCTPOEHUE C MOMOIIBIO LIUPKYJIA U
JINHEVKH.

OcHosHasi yeib — BBECTU TIOHATHE TEOPEMBI; BBIPAOOTaTh yMEHHUE
NIOKA3bIBATh PABEHCTBO TPEYTOJbHUKOB C IOMOULIBIO H3YyYEHHBIX IPU3HAKOB;
BBECTH HOBBIM KJIACC 33/1a4 — Ha IIOCTPOEHUE C TOMOIIBIO HUPKYJIS U JIMHENKHU.

[Ipu3Haky paBeHCTBA TPEYTOJBHUKOB SBJISIOTCA OCHOBHBIM Pabodmm
ammapaTtoM BCero Kypca reomerpud. Jloka3zaTeiabCTBO OOJBIIEH YacTH TEOpEM
Kypca M TaK)K€ PEUICHHE MHOTHX 3a/1a4 IPOBOAUTCS IO CIEAYIOUIEH CXEME: MTOUCK
PaBHBIX TPEYTOJbHUKOB — OOOCHOBAaHHUE UX PABEHCTBA C MOMOIIbID KAaKOr0-TO
NpU3HaKa — CJIEACTBHUS, BBITCKAIOIIME W3 PAaBEHCTBA TPEYTrOJIbHHUKOB.
[IpuMmeHeHne NPHU3HAKOB PABEHCTBA TPEYrOJIBHUKOB MPH PELICHWM 3a1ay J1aeT
BO3MOXHOCTh TIOCTEIIEHHO HAKaIlJIMBaTh ONBIT MPOBEACHHS JOKA3aTEIIbHBIX
paccyxaenuil. Ha HayanpHOM 3Tane u3y4eHusl U MPUMEHEHHS TPU3HAKOB




PaBEHCTBA TPEYrOJBbHUKOB II€JI€CO00pa3HO HCIOJIB30BaTh 3aJadl C TOTOBBIMU
YepTeHKaAMHU.

IHapaniaenbubie npsamblie (12 yacos)

[Tpr3Haky mapauieIbHOCTH NPAMBIX. AKCHOMA MAPAIUICIbHBIX MPSAMBIX.
CBolicTBa MapaJIEIbHBIX MPIMBIX.

OcnogHas yeab — BBECTU OJHO W3 BAXKHEUIIMX MOHSATUM — TIOHSATHE
napajuieNIbHBIX TPSMBIX; JaTh I[E€PBOE TMpEJCTaBlIeHHE 00 akcuoMax u
AKCMOMATHYE€CKOM METOJIC B TECOMETPUH; BBECTU AKCUOMY MAPAJIICIBHBIX MPSIMBIX.

[Ipyu3Haky W CBOMCTBA MAPAIUICIBHBIX TMPSIMBIX, CBSI3aHHBIE C YIJIAMHU,
00pa30BaHHBIMU MPU MEPECCUCHUH ABYX MPSAMBIX CEKyIIeH (HAKpeCT JIeKallluMH,
OJIHOCTOPOHHUMH, COOTBETCTBEHHBIMH), IIUPOKO HCIOJB3YIOTCS B JalibHEHIIEM
IpU U3YYEHUU YEThIPEXYTOJIbHUKOB, TMOJIOOHBIX TPEYTOJbHUKOB, MPU PEIICHUU
3a/1a4, a TAKKE B KypCe€ CTEPEOMETPHH.

CooTHOLIEHUS MKy CTOPOHAMMU M YIJIAaMM TPeyroJbHuka (18 yacos)

Cymma yrioB TpeyrojibHuka. COOTHOILIEHUE MEXAY CTOPOHAMU U yIJIaMU
TpeyrojibHuka. HepaBeHCTBO TpeyroibHuKa. [IpsSsMOyrojibHbIE TPEYTrOJbHUKH, UX
CBOICTBA M MPU3HAKUA PABEHCTBA. PaccTosiHMEe OT TOYKM 110 mpsiMmoil. PaccTosinue
MEXIYy MapauieibHBIMU MNpAMbIMUA. [locTpoeHue TpeyrojibHUKa 1O TPEM
AJIEMEHTaM.

OcHosnas yenb — PACCMOTPETh HOBBIE MHTEPECHBIE M Ba)XKHbIE CBOMCTBA
TPEYTOJIbHUKOB.

B nanHO# TeMe AOKa3bIBa€TCS OJHA U3 BAXKHEMIIMX TEOPEM T'€OMETPUU —
TEOpeMa O CyMMeE YIJIOB TpeyrojibHuka. OHa MO3BOJISIET JaTh KiacCU(UKAIHIO
TPEYTrOJIBHUKOB MO yIJIaM (OCTPOYTOJIbHBIN, MPAMOYTOJbHBINA, TYHOYTOJIbHBIN), a
TaK)K€ YCTAHOBUTH HEKOTOPHIE CBOMCTBA M MPHU3HAKU PABEHCTBA MPSMOYIOJBbHBIX
TPEYTrOJIbHUKOB.

[lonsiTue paccTOsIHUS MEXAY MapaJUIeIbHBIMU TPSAMBIMU BBOJUTCSA Ha
OCHOBE JOKa3aHHOI MpPEeABAPUTEIBLHO TEOPEMBI O TOM, YTO BCE TOUKH KaxKI0H U3
JBYX TapajuieNIbHbIX MPSAMBIX PAaBHOYJAJEHbl OT APYrod NpsIMOH. DTO MOHSTHE
UTPAET BaXXHYIO POJIb, B YACTHOCTU UCMOJB3YETCS B 3aJja4axX Ha MOCTPOCHUE.

IIpu pemieHun 3agay Ha MOCTPOEHUE B 7 KJIACCE CIEAYET OrPAHUYHUTHCS
TOJILKO BBITIOJTHEHUEM M OMUCAHUEM MOCTPOCHUS UCKOMOU (urypsl. B oTnensHbIX
CIy4yasiX MOXHO IIPOBECTM YCTHO aHajlM3 M JOKa3aTeNbCTBO, a 3JIEMEHTHI
UCCIIEIOBAHUS JIOJKHBI TMPUCYTCTBOBATh JIMIIL TOrAA, KOTJIa 3TO OrOBOPEHO
YCJIOBHEM 3a/1a4H.

IToBTOpeHue. Pemenue 3agau (9 4.)

OcHnosnas yenv. IIoBTOpUTH, 3aKpenuTh U 0000 Th OCHOBHBIE 3Y H,

MOJIy4YEHHBIE B 7 KJIacce.

AJITEBPA 8 kaace (119 u)

Auredpaudeckue aApoou (21 4)

[lonsitue anredpanyeckoit 1podu. OCHOBHOE CBOMCTBO alreOpandeckoi
npobu. CokpaleHue aareopandecKux Ipooeii.

CnoxeHue U BbIYUTAHHUE aliredOpandeckux Jpooeil.




YMHOXEHHEe W JeneHue — anreOpamdeckux — apoOeit.  BosBenenue
anredpandecKkoi Jpodu B CTENEHb.

PannonanbHoe BbIpakeHue . PanmoHanbHOE ypaBHeHue. Pemenue
palMOHATIBHBIX YpaBHEHUH (TIEpBbIC MPECTABICHHUS ).

CreneHb ¢ OTpULIATENBHBIM LENbIM NOKa3aTeneM. OyHKIus

y= \x. CBoiicTBa KBaJpaTHOro KopHs (18 4)

Paumonanbnbie uyncna. [IoHATHE KBaApaTHOrO KOPHS U3 HEOTPULATEIBHOTO
yuciaa. MppaunonanbpHble ynciia. MHOXKECTBO NEHCTBUTEIBHBIX YUCEIL.

®ynxupst y =Vx , ee cBoiicta u rpaduk. Bemykimocts GyHkiupn. O61acTh
3HaYEHUN (YHKIIIH.

CaolicTBa KBaJipaTHbIX KOpHE. [IpeoOpa3oBanue BbIpakeHU, CoOAepKALTUX
ONEPALUIO U3BJICYCHUS KBaJPAaTHOTO KOPHSI. OcBoboxaeHue OT
UppALMOHAIIBHOCTA B 3HaMeHarene ApoOu. Moaynb AEHCTBUTENBHOrO YHCTA.
I'padux pynkuuu y = | x| . @opmyna \/X2 = | x|

KBagpaTuunas 2(l)ymcuml. dynkous y = k/x (18 u)

OyHKIMSA y = aX , ee rpauk, CBONCTBA.

®yukmyst y = k/X, ee cBolicTBa, rpaduk. ['unepdona. Acumnrora.

[Toctpoenue rpadukos ¢pyukimit y = f (x+1), y=f(x)+m, y =f (x+1)+m, y
= - f(x), mo u3BecTHOMY TpaduKy GyHKIMH ¥ =f(X).

KBagpatusiii tpexwnen. KBagparuunas ¢yHKIUs, €€ CBOMCTBA U TpaduK.
[lonsitue orpanmueHHoi QyHkuuu. [locTtpoeHune u ureHue rpa@uKoB KyCOUHBIX
GyHKIMiA, cocTaBaeHHBIX u3 GyHkmii Yy =C, y = kx+m, y =k/x, y = ax”™ +bx +c,

y =\x, y = |x|

['paduueckoe penieHre KBapaTHbIX YpaBHEHHI.

KBaaparTusbie ypaBuenus (21 u)

KBagpatHoe ypaBHeHue. IIpuBeneHHOe (HENPUBEAEHHOE) KBAJIpPaTHOE
ypaBHeHue. [lomHoe (HemoynHOe) KBaapaTHOe ypaBHEHHE. KopeHb KBaapaTHOTO
ypaBHEHHUs. PemieHue KBagpaTHOTO ypaBHEHHS METOAOM pa3JOKEHHS Ha
MHOHUTEIHN, METOJIOM BBIJIEJICHHS TIOJIHOTO KBaiparta.

JunckpumuHaHT. @OpMyJIbl KOPHEW KBaJpaTHOro ypaBHeHus. [lapameTtp.
VYpaBHeHUE ¢ TapamMeTpoM (HadaJlbHbIE MIPEICTABIICHHUS).

AJNTOpPUTM pelIeHUs pallMOHAIBHOTO YpaBHEHUs. bukBagpaTHOE ypaBHEHUE.
Merto BBeIeHUSI HOBOU IEPEMEHHOM.

PanyoHanbHble ypaBHEHUS KaK MaTeMaTHYECKUE MOJEIH PEeaIbHBIX
CUTYyalUil.

Yactaelie cirydan ¢GopMyIibl KOpHEH KBaIpaTHOTO YpaBHEHUS.

Teopema Buera. PaznoxeHue KBaApaTHOTO TPEXWICHA Ha JIMHEHUHbBIC
MHO>KHTEJIH.

HppaunonansHoe ypaBHEHHE. MeTo BO3BEIEHUS B KBaJgparT.

HepaBencrsa (15 4)

CBoliCcTBa YHCIOBBIX HEPABEHCTB.

HepaBencTtBo ¢ mnepemenHoil. PemeHne HEpPaBEeHCTB C NEPEMEHHOM.
JIuHeliHOE  HEpPaBEHCTBO.  PaBHOCWMIIBHBIE  HEpPABEHCTBA.  PaBHOCWIIBHOE
npeoOpa3oBaHUe HEPABEHCTBA.

KBagpaTHOe HEpaBEHCTBO. AJITOPUTM PELIEHUS KBAAPATHOTO HEPABEHCTBA.



Bospacraromas @yuknus. YosiBaromas ¢pynkuusa. MccnegoBanue GyHKUUAN
Ha MOHOTOHHOCTb (C MCIIOJIb30BAHHEM CBOMCTB YHCIOBBIX HEPABEHCTB).

[lpubnm>xeHHbIe  3HAYEHUS  JCUCTBUTENBHBIX  YHCEN, TMOTPEUIHOCTh
OpUOIDKEHUs, TPUONMKEHNE IO HEeNOCTaTKy W M30bITKy. CTaHIapTHBIA BHI
qHca.

O6o0mawmee nosropenue (9 4)

T'EOMETPHA 8 kaacc (85 yacoB)

YerbipexyroabHuku (14 yacon)

MHOroyrojibHUK,  BBIIYKJIBIA ~ MHOTOYTOJBHUK,  YETBIPEXYTOJIbHUK.
[Tapannenorpamm, ero cBoicTBa u npusHaku. Tpanenus. [IpsmoyronbHUK, poMO,
KBaJApat, ux cBoricTBa. OceBas U LEHTpaIbHasi CAMMETPHHU.

OcHosHas yenb — N3y4UTh HanOoJiee BaXKHbIE BUJIbI UETHIPEXYTOJIbHUKOB
— MapajieorpamMmm, IpsiMOyroJbHUK, poMO, KBaJpat, Tpamneluio; 1aTh
npescTaBieHue o purypax, 00JaJaronuUx 0CEBON WIH LIEHTPAIbHOW CUMMETpUEH.

JlokazarenbcTBa OOJIBIIMHCTBA TEOPEM JAHHOM TEMbl M PEIIEHUS MHOTHUX
3a/1a4 MPOBOJATCA C MOMOIIBI MPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB, MO3TOMY
MIOJIE3HO MX MOBTOPUTH B HAYAJIE U3YUCHUS TEMBI.

OceBasg M UEHTpaJibHas CUMMETPUHM BBOJSTCA HE Kak MpeoOpa3zoBaHuE
IUIOCKOCTH, @ Kak CBOMCTBA Te€OMETpUYECKUX (uryp, B  YaCTHOCTH
YETBIPEXYTOJIBHUKOB. PaccMOTpeHHE 3THUX MOHATHUM Kak ABMKEHHU IJIOCKOCTH
cocToutcs B 9 kiacce.

Ilnomaas (14 yacon)

[TonsiTve miomaau MHOroyrojibHuka. [lmomaau npsMoyroinbHUKa,
napajuiesiorpaMma, TpeyrojibHUKa, Tpaneuuu. Teopema [udaropa.

OcHosHas yenb — PaCIIUPUTh U YIIyOUTHh MOJyYEeHHbIE B 5—6 Kiaccax
NPEJICTABIICHUsI yYalluXcsi 00 W3MEPEHWH W BBIYMCICHHUU IUIOIIAJIEH; BBIBECTH
dbopMynbl  mIomaned MPSMOYTOJIbHMKA, IapajieiorpaMma, TpeyrojbHUKa,
Tparnenuy; 10Ka3aTh OJIHY U3 TJIABHBIX TEOpEM reoMeTpuu — teopemy Iudaropa.

BeiBog  dopmyn s BBIYUMCIEHHS — IUIOMIQAEH  TPSIMOYTOJBHUKA,
napajieiorpaMma, TPEyroJbHUKA, TPAleluyd OCHOBBIBAETCS HAa JIBYX OCHOBHBIX
CBOMCTBaxX IUIOLIAJEH, KOTOpPbIE MPUHUMAIOTCA HUCXOIs U3  HaIJISIAHBIX
Npe/ICTaBleHUH, a Takke Ha GopMyIie IJIoMaau KBajapaTa, 0O0OCHOBaHHUE KOTOPO
HE SIBIISIETCS 00513aTEIbHBIM JIUIS yYaIINXCA.

HeTpanuuMoHHON 1S MIKOJIBHOTO Kypca ABJISETCS TeopeMa 00 OTHOLLIEHUHU
IUIOIAAEH TPEYroJIbHUKOB, MMEIOIIMX MO paBHOMY yriay. OHa Mo3BOJsS€T B
JaJlbHEHIIeM JaTh MPOCTOE JOKA3aTENbCTBO MPU3HAKOB MOA00MS TPEYTrOJIbHUKOB.
B 3TOM cOCTOMT OJHO W3 NMPEUMYIIECTB, OOYCIOBJIEHHBIX PAaHHUM BBEJIECHUEM
MOHSATHUS TUIOIIAIN.

HokazarenbcTBO TeopeMbl I[ludaropa oOcCHOBBIBaeTCS Ha CBOWCTBaX
mwiomaae u - Qgopmynax g UIOMAAEH KBaApara U NPSIMOYTOJIbHHKA.
Jloka3bIBaeTcsl TaKkxke TeopeMa, oOpaTtHas Teopeme Iludaropa.

IHoxo0ubIe Tpeyroasuuku (19 yacos)




[logoOnuble  TpeyronbHuku.  IIpu3Haku  mogoOuWsi  TPEYroJIbHUKOB.
[Ipumenenue momoOus K J0Ka3aTeIbCTBY TeOpeM M pelieHuto 3anad. Cunyc,
KOCUHYC Y TaHT'€HC OCTPOTrO yIJia IPSIMOYTOJIbHOTO TPEYTOJIbHHUKA.

OcHoeHas yenb — BBECTH MOHATUE MOJAOOHBIX TPEYTOJIbHUKOB; PACCMOTPETh
MPU3HAKUA TOA00US TPEYroJIbHUKOB UM HUX MPUMEHEHHUS; CIeaTh MEpPBBIA IIar B
OCBOCHHH yYAIIUMUCS TPUTOHOMETPUUECKOIO arapara TeOMETPUHU.

Onpenenenue MNOJOOHBIX  TPEYrOJbHUKOB JAeTCs HE Ha OCHOBE
npeoOpa3oBaHus MOAOOMs, a uYepe3 PaBEHCTBO YIJIOB W IPOMOPIHUOHATBLHOCTD
CXOJICTBEHHBIX CTOPOH.

[Ipu3zHaku momoOus TPEYroJbHUKOB JOKA3bIBAIOTCS C MOMOIIBIO TEOPEMBI
00 OTHOIIICHUU TIJIOIIAICH TPEYrOJbHUKOB, UMEIOIIUX 110 PABHOMY YTITY.

Ha ocHoBe mpu3HakoB moaoOusi TIOKa3bIBA€TCSI TEOpEMa O CpPeHEH JTUHUU
TPEYroJibHUKa, YTBEPKJICHUE O TOYKE IEepEeCeUeHUs MeEIUaH TPEYrojbHHUKA, a
TaKXE€ JIBa YTBEPXKACHUA O MPOMOPUUOHAIBHBIX OTPE3KaX B MPSAMOYTOJIbHOM
TpeyrojibHuke. JlaeTcs mnpeacTtaBieHHEe O MeToJe MoAoOus B 3aJadax Ha
OCTPOEHUE.

B 3akirodyeHue T€MbI BBOASTCA 3JIEMEHTHl TPUTOHOMETPUU — CHUHYC,
KOCHUHYC ¥ TAHT€HC OCTPOTO yTJia NPsIMOYTOJIbHOTO TPEYrOJIbHHUKA.

OxpyxHOoCcTb (16 4acoB)

B3anmHoe pacnonokeHue npsMOM W OKpy:kHOCTU. KacarenbHas K
OKPYXKHOCTH, €€ CBOMCTBO U MpuU3HAK. [[eHTpaibHbIE U BIHUCAHHBIC YTJIbl. YeThIpe
3amMeyaTeNbHble TOUYKH TPEYroJibHUKA. BrincanHas v onucaHHasi OKPYKHOCTH.

OcHosHas yenb — paCIIUPUTh CBEJEHUS 00 OKPY)KHOCTH, MOJIYYEHHbIE
ydanuMucsa B 7 Kilacce; U3y4uTh HOBBbIE (DaKThI, CBS3aHHBIE C OKPYKHOCTHIO;
MO3HAKOMUTH YYAIINXCS C YETBIPbMSI 3aMeYaTeIbHBIMU TOUYKAMU TPEYTOJIbHUKA.

B nanHOI1 TeMe BBOAUTCS MHOTO HOBBIX MOHSTUN U pacCMaTpUBAETC MHOTO
YTBEPKACHUMN, CBSI3aHHBIX C OKPYXHOCTBIO. [[151 MX yCBOEHMS CIEAYyeT YIEIUTh
00JIBIIIOC BHUMAHKE PEIICHUIO 3a/1a4.

VYTBepKIeHUsT O TOYKE MepecedyeHus] OUCCEKTPUC TPEYroJIbHUKA M TOYKE
NEPECEUYEHUsI CEPEANHHBIX MEPIEHAUKYISIPOB K CTOPOHaM TPEYroJbHHUKA
BBIBOJIATCS KaK CIEICTBUS W3 TEOPEM O CBOMCTBaX OUCCEKTPUCHI yria W
CEpPEANHHOTO MEPIEHANKYJSIpa K OTpe3Ky. TeopemMa O TOUKE MEPECEUECHUS BBICOT
TpEeyroibHUKA (MU UX MPOJOJKEHHI ) JOKA3bIBAETCS C MTOMOIIBIO YTBEPXKACHUS O
TOYKE MEPECECUCHHUS CEPEINHHBIX NEPIICHIUKYIISPOB.

Hapsimy ¢ TeopemMamu 00 OKpY>KHOCTSIX, BIIMCAHHON B TPEYTrOJIBHUK W
ONMCAaHHOM OKOJIO HErO0, pacCMaTpuUBAaKOTCS CBOMCTBO CTOPOH OIMCAHHOTO
YEThIPEXYTOJIbHUKA U CBOMCTBO YIJIOB BIIMCAHHOTO YETHIPEXYTOJIbHUKA.

BexTopsl. (17)

[Tonsitue BekTopa. PaBeHcTBO BekTOpOB. CI0KEHUE U BHIYUTAHUE BEKTOPOB.
YMHOKEHNE BEKTOpA Ha 4uCi0. Pa3noxkeHne BEKTOpa MO JABYM HEKOJUIMHEAPHBIM
BekropaMm. Koopaunatel Bektopa. Ilpocrteiimime 3amaun B KOOpAMHATAX.
YpaBHEHHs] OKPYXKHOCTH M IpsAMOW. lIpuMeHeHne BEKTOpPOB M KOOPAMHAT IMpPH
pelieHnuy 3aaad.

OcHnogHas yenb — HAYYUTh yYAIIUXCS BBIIOJHATH ICHUCTBUS HaJ BEKTOPaMHU

KaK HaIIpaBJICHHBIMHU OTPE3KAMH, YTO BAXKHO IJISI IPUMCHCHHUA BEKTOPOB B (1)I/I3I/IKC;



MMO3HAKOMUTH C HMCIOJIb30BAHMEM BEKTOPOB M METOJa KOOPAWHAT IMPHU PEIICHUU
reOMETPUYECKHUX 3a]au.

Bextop ompenensercs Kak HanpaBJICHHBIM OTPE30K W ACHUCTBUSA HaJ
BEKTOpAMHU BBOJSITCS TaK, Kak 3To mpuHsATO B (pusuke, T. E. xak gedctBus c
HampaBJIeHHbIMU OTpe3kaMu. (OCHOBHOE€ BHUMAHHUE JOJDKHO OBITH YAEJIECHO
BBIPAOOTKE YMEHHI BBHITIOIHATH ONEpalMK HaJl BEKTOpaMHu (CKJIAIbIBATh BEKTOPHI
[0 TpaBUjiaM TPEYrojdbHUKA W TMapajuleliorpaMMma, CTPOUTh BEKTOp, pPaBHBIN
Pa3HOCTH JBYX JaHHBIX BEKTOPOB, a TakKe BEKTOP, PaBHBIA MPOU3BEICHUIO
JTAHHOT'O BEKTOpa Ha JAHHOE YKCJIO).

IoBTOpenue. Pemenue 3a1a4 (5 yacos)

OcHosnas yenv. IloBTOpUTH, 3aKpenuth W 0000mUTH OCHOBHbIE 3YH,

NOJIyYEHHBIE B 8 KJ1acce.

AJITEBPA 9 kaace (102 yaca)

PanmnonanbHbIe HEpaBeHCTBA U UX cUcTeMBI (16 1)

JluneiiHble M KBaJpaTHblE HepaBeHCTBa (MOBTOpeHue). PanuoHanbHOE
HEpPaBEHCTBO. METO/1 UHTEPBAJIOB.

MHoOXecTBa U ONepaluy HaJ HUMHU.

Cucrtema HepaBeHCTB. PellieHre CUCTEMbI HEPABEHCTB.

Cucrembl ypapHenni (15 u)

PanyonanbHOE ypaBHEHME C JIByMsl NEpEMEHHBIMHU. PelieHue ypaBHEHUs
p(x;, y) = 0. PaBHOCWIbHBIE ypaBHEHHs C JByMsi mepeMeHHbIMH. Dopmyra
pacCTOSHUSI MEXAY JBYMS TOYKaMHU KOOpAMHATHOM TuiockocTu. ['padux

2 2 _ .2 o
ypaBHeHus (x - a) + (v -b)” =r". Cucrema ypaBHEHUI C IBYyMs EPEMCHHBIMH.
Pemenue cucremsl ypaBHeHUil. HepaBeHCTBa M cHCTEMBl HEPAaBEHCTB C JABYMs
EepPEMEHHBIMH.

Meronpl pelieHus CHUCTEM YypaBHEHMH (METOJA TOJCTaHOBKH, aireod-
PauvecKoOro CJIOXKEHUs, BBEACHUS HOBBIX IMEPEMEHHBIX). PaBHOCHIBHOCTD CHCTEM
ypaBHEHUH.

CucreMbl ypaBHEHHUM KaK MaTeMaTUYECKUE MOJIEIIH PEaTbHBIX

cutyauuii. YncaoBbie pyHkuuu (25 4)

Oynkius. HesaBucumasi mepemenHas. 3aBucumasi nepeMeHHas. O6nactb
onpenenenus ¢pyHkiuu. EctectBennas obnacte onpeneneHust pyHkuuu. O61acTh
3HaUYEHUN (DYHKIIHH.

CnocoObl 3amanus QyHKIMM (AaHATUTAYECKHUMA, TpaduuecKkuii, TaOIUIHBIH,
CJIOBECHBIN ).

CpotictBa ¢yHKIMHA (MOHOTOHHOCTH, OTPAHHMYEHHOCTh, BBIMYKJIOCTb,
HauOoOJIbIIIeE W HaWMEHbIIIEE 3HAYCHWs, HENpephIBHOCTH). MccnegoBaHue
dynkmmii: y = C, y = kKx+m, y :kXZ, y=x y=kk y= | xl Y —ax’+bx +c.

YerHple W HEUYeTHBIC (PYHKIMH. AJITOPUTM WCCIENOBaHUS (PYHKIMH Ha
4eTHOCTh. [ padyiku 4eTHON M HEUeTHON ()YHKITHIA.

CrenieHHass QyHKIMS C HATYpaJIbHBIM IMTOKa3aTelieM, €e CBOMCTBA M rpaduk.
CrerieHHass (DyHKIHMS C OTPHUIIATENIHLHBIM IICJIBIM TIOKa3aTelieM, €€ CBOWCTBA W
rpaduk.

3 o
Oynkims y = “\x , ee cBoiicTBa U rpaduK.



IIporpeccun (16 4)

YucnoBass  mocieaoBareabHOCTh.  CHocoObl  3aJaHUsl  YMCIIOBBIX
MOCJIEIOBATENbHOCTEN (AHATIUTUYECKUM, CIOBECHBIM, peKyppeHTHbIN). CBoilcTBa
YUCJIOBBIX I1OCIIEI0BATEIILHOCTEM.

Apudpmernyeckas mnporpeccus. @opmyna N-ro wieHa. PopMmylia CyMMBI
YJICHOB KOHEYHOM apu(hMeTHUUECKON Mporpeccuu. XapakTepucTUIECKOe CBOMCTBO.

I'eomerpuueckas mnporpeccus. @opmyna N-ro uieHa. DopMmyna CyMMBbI
YJIEHOB KOHEYHON I€OMETPUYECKON MPOrpecCcur. XapaKTEPUCTHUYECKOE CBOMCTBO.
[Iporpeccun 1 0aHKOBCKUE PacUETHI.

JJIeMeHTbl KOMOMHATOPUKH, CTATUCTUKHY U TeOPpUHU BepossTHOcTei (12
4)

KomOunaropuele  3amaym. [IpaBuno  yMHOXKEHHUSI. dakropuai.
ITepecTanoBKH.

I'pynnupoBka undopmanuu. O6mmit psn naHHbiX. KpaTHOCTh BapuaHThI
u3Mmepenus. TaOnuuHoe mnpencrasieHue wuH@opmanuu. Yactora BapHAHTHI.
I'paduueckoe mpeacrasinenue uHopmanuu. [lomuron pacmpeneneHus JaHHBIX.
I'ucrorpamma. UuncnoBble XapaKTEPUCTUKU JAHHBIX HM3MEpeHHs (pa3Max, MOJa,
CpeliHee 3HauYCHuUe).

BepositHocth.  CoObiTHE  (CyuyaliHOE, JOCTOBEPHOE, HEBO3MOXKHOE).
Kilaccuueckass ~ BEpOATHOCTHAasT ~ CXeMma. [IpoTuBOMONIOKHBIE  COOBITHS.
HecoBMmectHbie coObITHSI. BepoATHOCT, CyMMBbI JBYX cOObITHH. BeposiTHOCTH
IPOTUBOIIOJIOKHOTO coObITUsA. CTaTHcTHUYecKas ycTOMUMBOCTH. CTaTHCTHYECKas
BEPOATHOCTb.

O6o00marmee nmopropenue (18 4)

TEOMETPHSA 9 kaacc (68 yacoB)

BekTopsbl. MeToa koopauHat (18 yacos)

Pa3noxxeHne BekTOpa MO ABYM HEKOJJIMHEAPHBIM BeKTOpaM. KoopanHatbl
BekTOpa. lIpocrermne 3amaum B KOOpAMHATaX . YPABHEHUS OKPYKHOCTH U
npsamou. [I[puMeHeHne BEKTOPOB U KOOPJAMHAT MPHU PEIICHUH 3a/a4.

OcHosHnas yenb — HAYYNUTh YUYaIllUXCS BBIMOJHATH ACHCTBUS HAJl BEKTOPAMU
KaK HampaBJICHHBIMU OTPE3KaMU, YTO BaXKHO JJI PUMEHEHHUSI BEKTOPOB B (pHU3UKeE;
[MI03HAKOMUTH C HCIIOJBb30BAHMEM BEKTOPOB M METOJAa KOOPAWHAT NPHU PELICHUU
reOMETPUUYECKUX 3a/ay.

BekTop omnpenensieTcs kKak HampaBICHHBIM OTPE30K W JACUCTBUS Hal
BEKTOpaMU BBOJATCA TaK, Kak 9TO MpuUHATO B (usuke, T. E. xak nmeiictBus c
HaIpaBlIeHHbIMH OTpe3kamMu. OCHOBHOE€ BHUMaHHE JODKHO OBITh YACICHO
BBIPa0OTKE YMEHHUHU BBITIOIHATH OTMEPAlMd HaJ BEKTOpAMH (CKJIaIbIBATh BEKTOPHI
[0 TMpaBuiaM TPEYrOJbHUKA W IapajuielorpaMma, CTPOUTh BEKTOpP, PaBHBIN
Pa3sHOCTU JBYX JAHHBIX BEKTOPOB, a TaKXE€ BEKTOpP, PABHBIA IPOU3BEICHUIO
JAHHOT'O BEKTOPa Ha JAHHOE YKCIIO).

Ha nmpumepax mokassiBaeTcsi, Kak BEKTOPBI MOTYT IPUMEHSTHCS K PEIIEHUIO
reoMeTpuiecKux 3amad. JleMoHcTpupyercst 3¢pGheKTHBHOCTh MPUMEHEHUs (popmy
I KOOPJIMHAT CEPENAVHBbl OTPE3Ka, pAaCCTOSIHUAS MEXKAY JBYMS TOYKaMH,
YPaBHEHUU OKPY>KHOCTHU U MPSIMOM B KOHKPETHBIX TEOMETPUUECKUX 3a7a4axX, TEM




CaMbIM J1a€TCs MPEACTABICHUE 00 U3YyUYEHUU T€OMETPUUECKUX (PUTYP C TOMOIUIbIO
METOJIOB aireOphl.

Co0THOIIEHUS MEXKTY CTOPOHAMH M yIJIaMU TpeyrojibHuka. CkajasipHoe
npoussenenne BeKTopos (11 yacos)

CuHyc, KOCUHYC U TaHTeHC yria. TeopemMbl CHHYCOB U KOCUHYCOB. Pemenue
TpeYrodbHUKOB. CKalsipHOE NPOU3BEICHHE BEKTOPOB M €ro MPUMEHEHUE B
reOMETPUYECKUX 3a7auax.

OcHnosnasi  yenb  —  Pa3BUTh ~ YMEHHUE  y4YalllUXCSl  IPUMEHSTh
TPUTOHOMETPUUYECKUH alllapar Mpu PelIeHUH FreOMETPUIECKUX 3a/1au.

Cunyc u xocunyc noboro yria or 0° go 180° BBOASTCS € MOMOIIbIO
€AMHUYHON MOJYOKPY>KHOCTH, J0Ka3bIBAIOTCSI TEOPEMbl CUHYCOB U KOCHHYCOB U
BBIBOJIUTCS €1le 0J1Ha (popMyJia MJIOLAU TPEYTrodbHUKA (ITOJIOBUHA MPOU3BEICHUS
JByX CTOPOH Ha CHHYC yrja MEXIy HHUMH). ODTOT amnmapaT NPUMEHSETCS K
PELICHHUIO TPEYTOJIbHUKOB.

CkansipHoe pou3BeIeHHE BEKTOPOB BBOJUTCA Kak B (pu3uke (Mpou3BeICHUE
JUIMH BEKTOPOB Ha KOCHHYC YIJIa MeXAy HUMH). PaccmaTpuBaroTcs cBoicTBa
CKQJIIPHOTO TPOU3BEJCHUS M €r0 NMPUMCHEHHE TPHU PEIICHUU TC€OMETPHUYECKUX
3a/1ad.

OCHOBHOE BHUMAaHHE CJIEAYET YISIUTh BBIPAOOTKE MPOYHBIX HABHIKOB B
NPUMEHCHUH TPUTOHOMETPUYECKOr0 ammapaTa NpU PEIICHUH T'e€OMETPUUYECKHUX
3a/1ad.

JIuHA OKPYKHOCTH M Iiomaab kpyra (11 yacoB)

[IpaBuiibHBIE ~ MHOTOYroJIbHUKH.  OKpYKHOCTH, ONUCaHHAas  OKOJIO
PaBUJIBHOIO MHOI'OYIOJIbHUKA W BIHCAaHHasg B Hero. llocTpoeHue mpaBHIIBHBIX
MHOT'OYT'OJIbHUKOB. [[nmuHa okpyxHocTH [Inomans kpyra.

OcHosnas yenb — pacCIIMPUTh 3HAHUE YYAIIMXCS O MHOTOYTOJIbHUKAaX;
pPaccMOTpEeTh MOHITHS IJTMHBI OKPY>KHOCTH M ILUIOMIAIX Kpyra U (GOopMyIbl IS UX
BBIYHCIICHUS.

B Hauane Tembl AaeTcs ONpeeieHHWE NPaBUIBHOIO MHOTIOYIOJIbHUKA, U
paccMaTpHUBAIOTCA TEOPEMBbI 00 OKPYKHOCTSX, OINMCAHHWE OKOJO MPABUIBHOTO
MHOTOYT'OJIbHUKAa W BINHCAHHOW B Hero. C MOMOUIbIO OMHCAHHON OKPYXHOCTH
pemaroTcs 3aa4d 0 MOCTPOESHUH MPABUIBHOIO HMIECTUYTOJIbHUKA U MPABUIBHOTO
2n-yroJibHUKA, €CIIN JaH MPaBUIbHBIN /1-YTOJIBHUK.

@opMyJibl, BBIPAaKAIOIIUE CTOPOHY MPABWIBHOTO MHOTOYTOJIBHUK U PAUyC
BIIMCAHHOM B HEro OKPYKHOCTH Yepe3 paJuyC ONUCAHHOW OKPYKHOCTH,
MCIIOJIB3YIOTCSl TIpU BBIBOJIE (OPMYN UTMHBI OKPY>KHOCTH W IIIOIIAIUA Kpyra.
BoiBon omupaeTrcs Ha HMHTYUTUBHOE MPEJCTABICHUE O TMpelnene: Ipu
HEOTPAHUYECHHOM YBEJIMYEHUM YHCJIA CTOPOH MPAaBUIBHOIO MHOTOYTOJbHHUKA,
BIIMCAHHOTO B OKPYHOCTb, €r0 IEPUMETP CTPEMUTCS K JIMHE 3TON OKPY>KHOCTH,
a TUIOIA/lb — K IJIOIIAAN KPYyra, OTPaHUYEHHOTO0 OKPYKHOCTBIO.

JABuxenust (8 yacos)

OrobOpaxxkenre TutIoOcKOoCcTH Ha cebsa. [lonsrme naBuwxkenms. OceBas u
ueHTpasibHasg cummerpuu. [lapammensHeii nepenoc. IloBopor. Hanoxenus u
JIBUKEHUS.



OcHoeHas yenrb — TO3HAKOMUTH YYalllUXCsSl C MOHSTHE: TBUKEHUS U €ro
CBOICTBAMHU , C OCHOBHBIMM BHJAMH JBI)KECHHH, C B3aUMOOTHOILECHUAMHU
HAJIOKEHUU U IBUKECHUN.

JIBI>KEHME TIJIOCKOCTH BBOJUTCS Kak OTOOpa)Ke€HUE IUIOCKOCTH Ha cels,
COXpaHAIOLIEe pacCTOsIHUE MEXAY ToUuKaMU. IIpu paccMoTpeHnn BUAOB ABUKECHUN

OCHOBHO€ BHHMMAaHME YAEISAETCS IOCTPOEHUIO 00pa3oB TOYEK, MIPSAMBIX,
OTPE3KOB, TPEYroJIbHUKOB IIpH OCEBOU U LICHTPAJbHOU  CHUMMETpPUsX,
MapajuieIbHOM IIEPEHOCE, MOBOPOT. Ha >¢exTHbIX MpuMepax MOoKa3bIBaeTCs

MIPUMEHEHUE IBWKCHHUH TPU PEIICHUH T€OMETPUYECKUX 3a71a4.

[ToHsiTHE HAJOKEHHS OTHOCHUTCS B JAHHOM Kypce€ K YHCIYy OCHOBHBIX
NoHSITHH. JlOKa3bIBAeTCSA, YTO TMOHATHS HAJIOXKEHUS W JBWKCHUS SBISIOTCS
DKBHBAJICHTHBIMU: JII000C HAJOXCHUE SBIACTCS JIBDKCHHEM TUIOCKOCTH U
oOpaTHO. V3ydeHne NOKa3aTeIbCTBA HE SBIISICTE O0S3aTCIIBHBIM, OJHAKO CIICIYET
PaccMOTPETh CBS3b MOHITHI HAIOKCHHS M JIBHYKCHHSI.

HavasbHble cBeJleHUs U3 cTepeoMeTpHH (8 4acoB)

[Ipenmer  crepeomerpuu. ['eomeTpuueckne Tela W MOBEPXHOCTH
MHOTOrpaHHUKHM : TIpW3Ma, MapaulelieluIel, nupamMuaa, GOpMyiIbl IS
BBIUMCJICHUS WX 00BeMOB. Tema W IMOBEPXHOCTH BpAIICHUS: IWIMHJIP, KOHYC,
cdepa, map, GopMyJIbI IS BBIYUCICHUS UX TUIOMIAACH TOBEPXHOCTEH U 00bEMOB.

OcHosHas yenvb — N1aTh HAYAIBHOE MIPEJICTABICHUE O TEJIaX U TOBEPXHOCTSIX
B TPOCTPAHCTBE; MO3HAKOMHUTD YYAIIUXCS C OCHOB HOBBIMU (hOPMYJIaMH JIJIst
BBIUUCJICHUS TIJIOIA/IeH TTIOBEPXHOCTEH 1 00HEMOB Tell.

PaccmoTtpenne nmpocTedmmx MHOTOTPaHHUKOB (IIPU3MBI, TIapajuIeyIeTHuIIe 1a,
UpaMUIBI), a TAK)KE TEJ U MOBEPXHOCTEH BpamleHui (IWIMHIpa, KOHYyca, Chepsl,
miapa) MPOBOAMWTCS HAa OCHOBE HATJIIAHBIX MPEICTaBICHHN, 0€3 MPUBICUCHUS
akcuoM ctepeoMeTpuu. DOpMyIbI TSI BBIYHUCICHUS OOBEMOB YKa3aHHBIX TeEI
BBIBOJSTCS Ha OCHOBe mpuHIMNA KaBanbepu, ¢GOpMyIbl s BBIYHACICHHUS
TUTOIIA U M OOKOBBIX MOBEPXHOCTEH IWIMH/PA M KOHYCA IOIYYArOTCS C TIOMOIIIBIO
pPa3BEpPTOK ATHUX IOBEPXHOCTEH, (opmyna rtuiomanu chepsl MpUBOAUTCS 0e3
000CHOBaHMS

006 akcuomax reomerTpuu (2 yaca)

becena 06 akcmoMax reoMeTpHH.

OcHosHas yenvp — Nath OoJiee TIIyOOKOe MPEACTABICHUE O CUCTEME aKCHOM
TUTAHUMETPUH U aKCMOMATUYECKOM METO/IE.

B nanmHO#l Teme pacckasplBaeTCsl O pa3IUYHBIX CHUCTEMaxX aKCHOM
Tr€OMETPUH, B YAaCTHOCTU O PA3IUYHBIX CMOCOOaX BBEACHHS TMOHSITHS PaBEHCTBA
¢buryp.

IToBTOpenue. Pemenue 3aga4 (10 yacon)

Ocnosnas yens. IToBTOpHUTH, 3aKpenUTh U 0000mKTH ocHOBHBIC 3Y H 3a

OCHOBHYIO LIKOTY.

Y4yeOHO-TEMATHUYECKUH TJIaH
5 Kiacc

Conepxanue MaTepuaia KonnuecTBo
4acoB




I'naBa 1. HatypasibHble yncia. 46
I'maBa 2. OOBIKHOBEHHBIE APOOH. 34
I'naBa 3. I'eomeTpuyueckue Gurypbl 21
I'naBa 4. Jlecsatuunsie 1po0u 43
I'naBa 5. 'eomerpuyeckue tena 10
I';1aBa 6. BBesieHNE B BEPOSITHOCTh 4
IToBTOpEHUE 12
Utoro 170

6 Kacc
Coaepxanue MaTepuaia KonunuectBo

4acoB

I'naga 1. IlonoxxutenbHbie M oTpuniatenbHbie unciaa. Koopaunatel. |64
I'naBa 2. Ilpeo6pa3oBanure OYKBEHHBIX BbIPAKEHUN 37
I'naBa 3. JlenuMoCTh HaTypajJbHBIX YHCEII 34
I'naBa 4. MaTemaTKa BOKPYT Hac 30
Hrorosoe noBTopeHue 5
Htoro 170

7 KJracc
Copeprxanue Marepuana KonunuectBo

4acoB

BBosiHOE oBTOpEHNE 5
I'nasa 1. Marematuueckuii 136IK. MaTeMaTrnueckass MOJEIb 12
I'mara 2. Jluneitnas QyHkims 15
I'maBa 3. Cucrembl NBYX JUMHEWUHBIX YpPaBHEHHUU C ABYMS 12
epeMEHHBIMU
I'naBa 4. CteneHb ¢ HATYpaJIbHBIM MTOKA3aTEJIEM U €€ CBOMCTBA 7
I'naBa 5. OnHounensl. Onepanuu HaJl OJHOWICHAMHU 8
I'maBa 6. MHuorouneHsl. ApudmeTnyeckue ornepanuy Haj 15
MHOTOYJIEHAMH
I'naBa 7. Pazno)xeHne MHOTOUYJIEHOB HA MHOKUTEIN 20
I'naBa 8. Oynkims y=x" 7
Htorosoe noBTopeHue 3
Utoro 170

8 ximacc
Conep:xanue Marepuana KonuuectBo

4acoB

BBoaHOe nmoBTopeHue 3
I'maBa 1. Anre6panueckue npobu (19 gacon) 26
I'naBa 2. @yHKIms y = VX . Cpoiictsa KBaJPaTHOTO KOPHs 23




I'naBa 3. KBanpatuunas pyHkius. OyHKIUsA Y = I:( 18
I'maBa 4. KBagpaTHble ypaBHEHUS 21
I'naBa 5. HepaBeHcTBa 16
9 knacc
Coaepxanue MaTepuaia KomnunuectBo
4acoB
I'maBa |. HepaBeHCTBA M CUCTEMBI HEPABEHCTB 16
I'maBa 2. CructeMbl YpaBHEHUM 15
I'maBa 3. YucnoBsie GyHKIIUM 25
I'naBa 4. IIporpeccun 16
['maBa 5. DnemMeHTbl KOMOMHATOPUKHU ,CTATUCTUKA U TEOPUU 12
BEPOSITHOCTEN
O6o61aronee MOBTOPEHUE 18
I'eomerpus
7 Kacc
Ne | Coneprxanue marepuana KonunuectBo
4acoB
1 | HayanbHble reOMEeTpUYECKUE CBEJICHUS 12
2 | TpeyronpHUKH 17
3 | [lapamnenbHble MpsSIMBbIC 13
4 | CooTHONIEHUS] MEXTY CTOPOHAMH M YIJIAMU TPEYTOJIbHUKA 20
5 | IloBTOopeHue 6
Wrorosas koHTpoJibHAS paboTa
Bcero 68
8 Kitacc
Neo | Copeprxkanue maTepuana KonnuectBo
4acoB
BBojHOe nmoBTOpeHue 2
1. |YeTblpexyroibHUKN 16
2. |Ilnomans 10
3. [IlomoOHbIe TPEYrOIBHUKH 18
4. | OKpyKXHOCTh 13
5 | BekTopsl 17
[ToBTOpEHNE 9
NroroBast KoHTposbHAs paboTa
Bcero 85

9 xiacc




No [ Coneprxkanue marepuana Konuuects
0 4acoB

1. | Bexropsl. MeToa KoopauHaT 16
IloBropeHue. Bexktopsl 4
MeTtona KoopIMHAT 12

2. |CooTHOIIEHUS MEXITY CTOPOHAMU U yTIIaMH TPEYTroJIbHUKA. 12
CkasisipHO€ IPOU3BEICHHE BEKTOPOB

3. |[AnuHa OKpY>KHOCTH U IUIONIA/lb Kpyra 11

4. | JIBmkeHue 8

5 | HauanpHble cBeieHMS U3 CTEPEOMETPUU 7

6 | O0 akcMomax IIAHUMETPUU 2
IToBTOpEHME 8

68




['paduix mpoBeeHNsE KOHTPOJIBHBIX padoT.

S KJacc.
No Tema KOHTpOIA
HEJENH
3 KonTtponbsnas padora Nel
«/lecsatnuynas cuctema cuucieHusi. OCHOBHBIE TE€OMETPUUECKHUE
TIOHSITUS
6 KonTtponbsnas padora Ne2
«Oxpyrienue urcesl. BeluncieHust ¢ MHOTO3HAYHBIMU YHUCIIAMI.
9 KonTtponbsnas padora Ne3
«IIpeobpa3zoBanue BoipaxkeHU. MaTemaTrieckass MOJCIIbY.
13 Kontponbshas padora Ned «O6bikHOBEHHBIE poOu. JIBe 3a1auun Ha
TPOOm».
16 Kontponbshas padora Ne5
o Teme "CJ10KeHNe ¥ BbIYMTaHuEe OOBIKHOBEHHBIX ApoOei".
20 Kontponbsnas pabota Neb
«["eomeTpuueckue Gurypn»
23 Kontponbnas pa6ota Ne7
no teme: «Jlecatuunnie 1podbu CrokeHHe U BBIYUTAHUE JISCITUIHBIX
po0eii»
27 Kontponbnas padota Ne §
«YMHOXKEHUE U JIeJICHHUEe JECATUIHBIX ApoOeit »
29 Kontponbsuas pa6orta Ne 9
no teme: «[IpouenTsl. 3amaun Ha MPOIIEHTHI»
31 Kontponwsuas pa6orta Ne 10
1o teme: «I'eoMeTpuuecKue Tenay.
34 Wrorosas koHTponbHas pabora Nel 1
6 kiacc
No Tema KOHTpoOJIA
HeAenu
2 KonrponsHas pabora. BXo1HOW KOHTPOIIE.
5 KontpomnbsHas padota Nel
«Koopaunarnas npsamas. Moayinp yncia»
9 KonTtponwsnas pabora Ne2
«Anrebpandeckas CcyMMa U €€ CBOMCTBa»
13 KontponbsHas paboTa Ne3
«YMHOXEHUE U JAejeHue OOBIKHOBEHHBIX ApoOel. KoopaunaTHas
MJIOCKOCTBY
18 KonTponbnas padora Ned
«Pemnenne ypaBHeHU»
21 KontponbHas pabota Ne5
«OkpyxHOCTh. Kpyr»
25 KontponbHas paboTta Neb




«IIpu3Haku AeTUMOCTH
27 KonTtponbsHas padora Ne7
«JlemmMocCTh uucen»
31 Kontponbsnas padora Ne8
«OTHOIICHUS ¥ TIPOTTOPIIAH
34 KonTponbsHas pabora utorosas
‘/KJacc.
No Tema KOHTpOJIA
HeJIeNn
4 Kontponwsuas padota Ne 1
1o reme «MaremMaTu4eCKui si3bIK. MaTtemaTndeckass MOJIEIIb
7 Kontponwsuas pa6ota Ne 2
no Teme «JIuneitHas QyHKIMsI»
9 Kontponbsnas pa6ota Ne3 o Teme
«CucteMbl ypaBHEHHIN
11 Kontponbsuas padota Ned
«OCHOBHBIE CBOWCTBA (hUTYP»
14 Kontponwnas pa6ota Ne 5
1o TeMe «Crenenu. OTHOUWICHBI
16 KonTponpaas padora Ne6
CMesxHbIe, BEPTUKAIbHBIC YTIIbI
19 Kontponbsnas pabota Ne7
1o TeMe: « JIeMcTBUSI ¢ MHOTOWICHAMI))
21 KonTponpHas padora Ne§
o teme [IpuzHaku paBeHcTBa A
24 Konrtponbsnas pabota Ne9
«Pa3noxxeHne MHOTOWICHOBY
28 Kontponwsnas padorta NelO
1o teme «CyMMa yrioB Ay
30 KonTtponshas pabora Nel 1
1o teme «DyHKuug y=x>»
32 KonrponbsHas pabora Nel2
«I"eoMeTpruyYeCKre OCTPOCHHUSI
34 Wrorosas koHTposbHas pabota Nel5
8 ximace
No Hennenmn | Tema KoHTpOJIA
4 KontponbsHas padota Nel
«Cro)xeHue 1 BRIUUTAaHNE anreOpandecKux apooeiny
8 Kontponbnas pabota Ne2
«Anrebpandeckue apoou. PairioHabHbIE YPaBHEHHSI»
9 KontponsHas padora Ne3




«HeTpIpexXyroJbHUKI

13

Kontponbsnas padora Ned
«DyHKIMA F\/x . CBOMCTBA KBAIPATHOT'O KOPHSI»

14

Kontponbshas padora Ne5
«IInomanu huryp»

18

Kontponbshas padora Ne6
«ITomo6HBIE TPEYTOTHHUKIY

19

KonTtponbsnas padora Ne7
«KBagpatnunas ¢ynkuus I'paduueckoe pemieHue KBaJIpaTHBIX
YpaBHEHUI»

21

Kontponbshas pabora Ne8
«IToto6HBIE TPEYTOJILHUKIY

22

KonTtponbsnas padora Ne9
«KBagpaTHbIe U pallnoHaIbHbIC YPABHEHUS

25

Koutponbshas padora NelO
«KBanparHble ypaBHeHHs. Perienne 3a1a4 ¢ MOMOIIBIO KBAAPATHBIX
YpaBHEHUN»

25

Kontponbnas pa6ota Nell
«OKpY>KHOCTB»

30

Kontponwnas pa6ota Nel2
«HepaBeHcTBay

31

Kontponwsnas pa6ota Nel3
«BexkTopsi»

33

WroroBas KOHTpoJIbHAS paboTa

9 kJacc.

Kontponbshas padora Ne 1
«HepaBeHCTBa 1 CHCTEMBI HEPABEHCTBY

KonTtponpshas pabora Ne3
1o Teme «MeToJ] KOOpIMHATY

10

Kontponbshas pabota Ne 4
1o TeMe «CHUCTeMbl ypPaBHCHHIN)

14

Kontponbshas padora Ne5
o teme «CooTHOILIEHUS B A»

17

Kontponbshas padota Ne 6
1o TeMe «CBOMCTBa (PYHKITUNY

19

Kontponbnas padorta No7
n
no teme «Dynkiuu y=x ( neN)».

21

KonTponbHas padota No§
1o TeMe «/[MHa OKpy>XKHOCTH U TUIOMIAIh KpyTa

22

Kontponbsnas pabota Ne9
1o TeMe «ApudMeTndecKas mporpecCcus

24

KontponbHas paborta Nel(O




1o teme «I'eomeTpuyeckas nporpeccus»

26 [IpakTuueckas paborta 1o Teme «JIBuxKeHue».

32 [TpoGHBIi1 5K3aMeH

Onucanme y4e0HO-METOAMYECKOT0 U MATEPHUATIBLHO-
TeXHUYECKOro o0ecneyeHusi 00pa3oBaTeJbHOIO MpoLecca 1no
npeaMmery «MaremaTuka»

OcHaillenue nporecca 00ydeHus MareMaTHKe 00ecreueHo OMOIMOTEYHBIM
(doHIOM, TEeYaTHBIMU MMOCOOUSIMH, a TaKKe UHPOPMALMOHHO-KOMMYHUKATUBHBIMU
CpPElICTBAMM, HKPAHHO-3BYKOBBIMH IOCOOMSIMH, TEXHMYECKUMHU CpEeACTBaAMU
o0ydeHus1, y4eOHO-MPaKTUIECKUM 000PYy10BAaHUEM.

1. bubauoreunbiii pona

[J HOpMaTWBHbIE JIOKYMEHThI: CTaHAapT IO MaTEMAaTHKE, IPOrpamMMBbl
OCHOBHOro o0miero ooOpaszoBanust no wmarematuke A.I. Mopakosuua, JI.C.
ATtanacsHa,

] KOMILJIEKTHI ~ y4ECOHMKOB, PEKOMEHJOBAHHBIX WJIMA  JOMYIICHHBIX
MunuctepctBoM oOpa3zoBanus U Hayku Poccuiickoit denepanuu no maremMaTHKe
ISt 5-6 KJ1accoB, Mo ayiredpe U reoMeTpuu A 7-9 Kiaccos,

] Hay4Hasi, Hay4YHO-TIOMYJSipHAsi, HCTOpUYECKas JHUTeparypa, ydeOHas
auTeparypa, HeoOXoauMmas JJisi MOATOTOBKH JOKJIAJ0B, COOOIIEHUH, pedepaTos,
TBOpUYECKHUX PabdoT,

] mocoOus 715t MOATOTOBKH W/WIIH MPOBEACHUS FOCYAapCTBEHHON
aTTECTALMU [10 MAaTEMATUKE 32 KYPC OCHOBHOM IIIKOJIBI,

] crnpaBo4HbBIE TOCOOUS (FHIIUKIIONEANH, CIOBApU, CIIPABOYHUKH TI0
MaTe€MaTHKE U T.I1.),

] MeTroaudecKue mocoOus A YIUTEIs.

2.I11eyaTHble MocoOust

(1 TaOmuIBl MO0 MaTEMaTHKE JJI 5-6 KJIacCOB, TI0 aaredpe U reOMETpUH IS
7-9 KiaccoB, B KOTOPBIX MPEICTABICHBI MIPaBUIa JCHCTBHIA C YMCIAMHM, TAOJIHIIBI
METPUYECKMX Mep, OCHOBHBIC CBEIEHUS O IUIOCKAX M TPOCTPAHCTBEHHBIX
reOMETPUYECKUX (UTYpax, OCHOBHbIE MaTeMaTHYEeCKUE (HOPMYIIbI, COOTHOIICHUS,
3aKOHBI, Tpaduku GyHKIIUH,

] mOpTpeTHI BHIJAIOIIUXCS AesITeNIe MaTEeMaTHUKH.

3.AudopmMannoHHbIE CPEACTBA

] MynbTUMeAUuiiHbIE O00YyYalollle MpPOorpaMMbl M 3JIEKTPOHHbIE Y4ueOHBIE
M31aHUsl TI0 OCHOBHBIM pa3JejaM Kypca MaTeMaTWKH, OPUEHTUPOBAHHbBIE Ha
CUCTEMY JMCTAHIIMOHHOTO O0y4YeHUs JIMOO MMEIONINe MPOOIEMHO-TEMATHISCKUN
XapakTep M 00€CTeUnBaIOT JOTIOJHUTEIBHBIC YCIOBUS JIJISI M3yUEHUST OTICITBHBIX
TeM U pasnaenoB CtaHgapTa,

] oanmekTpoHHas 0a3a AaHHBIX ISl CO3JAHUS TEMATHUYECKUX M HTOTOBBIX
Pa3HOYPOBHEBBIX TPEHUPOBOUHBIX U TPOBEPOUHBIX MATEPUAJIOB JJI1 OPraHU3aAINU




(poHTaNBbHOM M WHAMBUAYATbHOH palOOThl. OTH TOCOOUS MPEAOCTABISIOT
TEXHUYECKYI0 BO3MOXKHOCTb TOCTPOCHHMSI CHCTEMBI TEKYHUIETO M HTOTOBOTO
KOHTpPOJIS yYpOBHS NOJATOTOBKM yyamiuxcs (B TOM uucjie B (opMe TECTOBOTO
KOHTpOJIS),

] uHCTpyMeHTallbHasg cpefa nmo maremaruke. MHcTpymeHTanbHas cpena
MPENOCTABISET BO3MOXHOCTh IOCTPOEHUSI M MCCIIEOBAaHUS TE€OMETPUYECKHUX
yeprexed, rpa@ukoB (yHKIMI, TPOBENECHHUS YHMCIOBBIX M BEPOSATHOCTHO-
CTaTUCTHUYECKUX IKCIIEPUMEHTOB.

4. JKpaHHO- 3ByKOBbI€ NOCOOMA BUICOPUIbMBI [0 UICTOPUU PA3BUTHUSA

MaTEeMaTUKH, MaTEMaTUYECKUX
Uael U METOJOB.

5. Texnnuyeckue cpeacTBa 00y4eHUA

MYJIBTUMEAUNHBIN KOMIIBIOTED;
MYJIbTUMEIUATIPOCKTOP;
9KpaH (HaBeCHOMN);

UHTEPAaKTUBHAS TOCKa

[ TEJIEBU30p C BUJIEOMAarHUTO(POHOM.

6.YueOHO-TpakTHYECKOEe 000pyAOBaHHE

[} KOMIUIEKT 4epTEKHBIX HHCTPYMEHTOB, KOMIUIEKTHI INIAHUMETPUUYECKUX U
CTEPEOMETPUUECKHUX TeJ (JIEMOHCTPAILIMOHHBIX U PA3/IaTOUYHbIX).

MarepuajibHO-TEXHHYECKOe o0ecnedeHne 00pa3oBaTeJIbHOIO

(N N B B I

npouecca.

]

1 Jocka MmarHuTHas

2 KoMMJIeKT 4epTeKHbIX HHCTPYMEHTOB: TPAHCTIOPTUPHI, TPEYTOJIbHUKU
(307,60"), muHEHKH, UPKYIIH.

3 Habop muranumerpudeckux Guryp

4 HabGop crepeomeTprudecKkux Guryp

5 HaGop a1t 13roToBICHHS MOJICIICH

6 TaGnuIibl CO CIPABOYHBIM MaTEPHAIOM

]

~ OoOoOo

. YueOHO-MeToan4YecKoe odecreuyeHue.
JluTeparypa oCHOBHAA M JONMOJHUTEJIbLHAS

Maremaruka 5-6 Kj1acchl.

1. Marematuka 5. A.I'. Mopakosuu, N.1.3y6apeBa. YucOHUK.

2. Maremaruka 5-6 . Koutponsusie padotsl. JI.B. Ky3nerona, C.C.
Mumnaega, JI.O. Pociosa, H.B.Cadonoga.

3. Marematuka5- 6. Pabouas terpans. E.A. byaumosuy, K.A.
Kpacnsuckas, JI.B. Ky3nenosa, C.C. Munaesa, JI.O. Pocnosa, C.b. CyBoposga.

4., Marematuka 5-6 knacc. Iugakruaeckue matepuainsl. I'.B. Jlopodees,
N.®. [lapeirun, C.b. CyBopoBa u ap.

d. Maremaruka 5-6 kinacc. Meroaudeckoe nocooue. C.b. CyBopoga,

JI.B. Ky3nenosa, C.C. Munaesa, JI.O. Pocnosa u np.



6. Marematuka 5-6 knacc. TecTsl 11 MPOMEKYTOUYHON aTTECTALIUH.
O®.OD. JIpiceHKO;

1. MaremaTtuka. MHOTOypOBHEBBIE CAMOCTOSITEIbHBIE pabOTHI B (hopMme
tecToB 5-7 kimaccel. M.C. I'aneHkoBa;
8. OnumnuagHeie 3aJaHus Mo MateMaTtuke 5-6 kiaccel. FO.B. Jlenexun.

Anre6pa 7-9 knacchbl.

1. Anreopa 7 Yacts 1 yuebnuk. A.I'. MopakoBuy;

2. Anrebpa 7 Yacts 2 3agaunuk. A.I'. Mopakosuy, JI.A. Anekcanaposa,
T.H. Mumycrtuna, E.E. TynpunHckas;

3. Anre6pa 8 Yactpb 1 yuebnuk. A.I'. MopakoBuy;

4, Anrebpa 8 Yacts 2 3agaunuk. A.I'. Mopakosuy, JI.A. Anekcanaposna,
T.H. Mumyctuna, E.E. TynpunHckas;

5. Marematuka 9 I'.B.JlopodeeB- yueoHuk

6. Anrebpa 9 Yacts 1 yuebnuk. A.I'. Mopakosud, I1.B.CeMeHOB;

1. Anrebpa 9 Yacts 2 3agaunuk. A.I'. Mopakosuy, JI.A. Anekcanaposna,
T.H. Mumyctuna, E.E. Tynpuunckas, [1.B.CeMeHOB;

8. Anrebpa 8. CamocTosiTenbHbie paboThl. JI.A. Anekcanapona;

Q. Anrebpa 9. CamocTosTenbHbie padoThl. JI.A. AnekcaHapoBa;

10. Aure6pa 7. Kontponsnbie pabotsl. JI.A. Anekcanaposa;

11. AunreGpa 8. KontponsHbie pabotsl. JI.A. AnekcanipoBa;

12.  Aure6pa 9. Kontponsnbie pabothl. JI.A. Anekcanaposa;

13. Aure6pa 7 knacc. baun onpoc. E.E. TynpunHckas;

14.  Aure6pa 7-9. Tectol. A.I'. Mopakosuu, E.E. TynsunHckas;

15. KonTpoabHO-U3MepuTEeIbHbIC MaTepuaibl. Anredopa 7 kiacc. JIL.U.
MapTsIioBa;

16. KonTpoabHO-u3MepHUTEIbHBIE MaTepuaibl. Anreopa 8 kiacc. JILIO.
babymkuna;

17. Aunre6pa 7. Metonuueckoe nmocooue s yuurens. A.I'. MopakoBud,

18. Aunre6pa 7-9. Metoaudeckoe nocodue st yautens. A.l.
MopakoBuy;

19. TloypouHnoe manupoBanue mno anredpe. 7 kinacce. M.B. Komucaposa,
E.M. KnrouHuKOBa;

20. Iloypounoe mranupoBanue 1o anredpe. 8 xkimacc. M.B. Komucaposa,
E.M. KirouHUKOBA;

21. Tloypounoe muranupoBanue 1o anreope. 9 xkinacc. T.JI. Adanacnena,
JI.LA. TanunuHa;

22. Coopnuk 3amau o anrebpe 7-9. M.B. Tkauena, P.I'. ['azapsn;

23. T'oroBuMcs k onumIIMagaM mo Mmarematuke. A.B.®Dapkos.

I'eomeTpus 7-9 kmaccel.

1. I'eometpus 7-9. JI.C.AtanacsiH u ap.;

2. Junaktrudeckue Matepualsl o reometrpuu. 7 kiacc. B.A. I'yces,
A.. MensHuk;
3. Jnnaktryeckrue maTepualsl 1o reomerpun. § kiacc. B.A. I'yces,

A.U. Mensnauk;



4, Junaktryueckrue maTepualisl o reomerpud. 9 knacc. B.A. I'yces,
A.N. MensHuk;

S. 3agauu MO IUJIAHUMETPUU € mnpakthuueckum copepxkanuem. C.C.
Bapnansm;

6. 3amaun mo reometpuu. 7-11. B.I'. 3uB, B.M. Meitnep, A.T.
baxaHckuit;

7. I'eomerpus 8 knacc. TecTsl k mikosnbHOMY Kypcey. JI. XKesnakosa, O.
YepmoreHiiena;

8. VYcrHas reometpus’7-9 knace. A Il Epmosa, B.B. I'ono6opoabko;

Q. I'eomeTpus B 7-9 knaccax. [locobue nis yuurens. JI.IO. bepesuna,

H.b. MenbnaukoBa, T.M. Mumenko, N.JI. Hukonsckas, JI.FO. YUepHsbiiioBa;
10. Teomerpus 9 knacc. [loypounsie iansl. T.W. Kynoposa;
11. 3anumarenbHas reomerpus. S.U. [lepenbman.

HNHTEpHET pecypcesnl :

MunucrepcTBo 00pazoBanus PD;

http://www.drofa.ru — caiit usnarenscrBa «JIpodar»
http://www.informika.ru/;

http://www.ed.gov.ru/ ;

http://www.edu.ru/

http://uztest.ru

http://4ege.ru

TectupoBanue online: 5 - 11 kmaccsr : http://www.kokch.kts.ru/cdo/

Y I N B O

[ [lenarornueckasi MacTepckas, ypoku B IHTEpHET 1 MHOTOE

npyroe: http://teacher.fio.ru

O Hogsle Texnomoruu B odpaszoBanuu: http://edu.secna.ru/main/

[] [TyreBomuTens «B Mupe HayKu» 1Sl IIKOJIbHUKOB:
http://www.uic.ssu.samara.ru/~nauka/

O Merasuuuknonenus Kupunina u Medonus: http://mega.km.ru

O CalThl « DHIUKIIONEANN SHITUKIIONEC AU, HAPUMED:

O http://www.rubricon.ru/ ;

O http://www.encyclopedia.ru/







