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IHosicHuTEeIbHAA 3aIIUCKA

Matemartuka Urpaet BaxxHyI0 poiib B (GOPMUPOBAHHUH Y IIKOJIBHUKOB YMEHUS YUUThCs. OOyueHue
MaTeMaTHKe 3aKJIabIBa€T OCHOBBI I (HOPMUPOBAHHS TPUEMOB YMCTBEHHOW JESITEILHOCTH: IIKOJIBHUKH
y4darcs IPOBOAMTDH aHAIH3, CPAaBHEHUE, KJIaCCU(UKALINIO OObEKTOB, yCTaHABINBATH MPUYHMHHO —
CJIEICTBEHHBIE CBSI3H, 3aKOHOMEPHOCTH, BHICTPAUBaTh JIOTMUECKUE LIENIOUKU paccyxaeHuu. M3yudas
MaTeMaTHKy, OHH YCBAaUBAIOT OIpeziesieHHbIe 00001IeHHbIE 3HAHUS U CLIOCOOBI 1eCTBUN. YHUBEpCAIbHbBIE
MaTeMaTHYECKUe CIIOCOOBI MMO3HAHMS CITOCOOCTBYIOT HEJIOCTHOMY BOCHPHUSATHIO MHUPA, TO3BOJISIOT
BBICTPAUBATh MOJICIIH €r0 OT/IEIbHBIX MPOLIECCOB U SIBJICHUM, a TAKXKE SBISIOTCS OCHOBOM (hOPMUPOBAHUS
YHHUBEPCAJIBHBIX YUEOHBIX ACHCTBUI. YHHUBEpCcaTbHbIC YUeOHBIE IEHCTBHS 00ECTICUNBAIOT YCBOCHHUE
MpeIMETHBIX 3HAaHUHN U UHTEJUIEKTyallbHOE pa3BUTHE 00ydaromuxcs, GOpMHUPYIOT CIOCOOHOCTH K
CaMOCTOSITETLHOMY TIOMCKY M YCBOEHUIO HOBOW WH(OPMAIIMU, HOBBIX 3HAHUN U CIIOCOOOB JCHCTBHIA, YTO
COCTABJISIET OCHOBY YMEHMS YUUTHCA.

Pabouas mporpamma no marematuke (anredpa, reomerpus) 8-9 KiaccoB cOCTaBjieHA Ha OCHOBE
@denepalibHOTO TOCYJAPCTBEHHOTO 00Opa30BaTENBbHOTO CTAaHJapTa OCHOBHOTO OO0IIEro oOpa3oBaHUs C
y4€TOM M COBPEMEHHBIX MHPOBBIX TPEOOBaHWH, NMPEIBIBIIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U
TpaJuLIUK POCCHIICKOT0 00pa3oBaHUs, KOTOPhIE 00ECIEUYUBAIOT OBJIAJICHUE KIIIOUEBBIMH KOMIIETECHIUSMH,
COCTABIISIFOLIMMH OCHOBY JUIS HENPEPHIBHOTO 00pa3oBaHWs M CAMOPA3BHTHS, a TaKKe LEIOCTHOCTD
OOIIEKyIBTYPHOT0, TUYHOCTHOTO U IMO3HABATEIHLHOIO Pa3BUTUA 00yJaromuxcs. B mporpaMMe ydreHsl uaeu
u niosioxeHus: KoHuenuuu pa3BuTus MaTeMaTuyeckoro oopasoBanusi B Poccuiickoit deneparnu

Henn:
1. B HampaB/IeHHWH JMYHOTO PAa3BUTHS:
J Pa3BuTHe 1OrMuecKoro u KpUTUYECKOTO MBIIUICHUS, KYJIbTYPbI pEUH, CIIOCOOHOCTH K YMCTBEHHOMY
HKCIEPUMEHTY;
° dopMHUpOBaHUE Y O0YUAIOIINXCS UHTEIUICKTYAIbHOM Y€CTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K
MMpEOa0JICHHUIO MBIC/IIMTCIIbHBIX CTCPCOTUIIOB, BBITCKAIOIIUX W3 O6I>IIICHHOFO OIIbITA,
J Bocnuranue kayecTB JIMYHOCTH, 00ECIIEUMBAIOIIMX COLUAIBHYIO MOOMIBHOCTD, CHOCOOHOCTh
INPUHUMATh CAMOCTOSITENIbHBIE PELICHNUS;
L CDOpMHpOBaHI/Ie Ka4y€CTB MbIIJICHUS], HCO6XOI[I/IMI)IX AJId aganTalliid B COBPEMCHHOM
nH(OPMaLIOHHOM OOLIECTBE;
J Pa3BuTHe nHTEpeca K MaTEMaTHYECKOMY TBOPUECTBY M MaTEMAaTUYECKUX CIIOCOOHOCTEH.
2. B mMeranpeaMeTHOM HaNpaBJIeHHH:
J dopMHpOBaHUE MPEJICTABICHUH 0 MaTeMAaTHKE KaK YacTH 00IeueIoBeYeCKOi KYIbTypHl, O
3HaYMMOCTH MaT€MaTHKH B Pa3BUTHH UBUWIN3ALUN U COBPEMEHHOT'0 OOIIECTRA;
. Pa3BuTHe npeacraBneHunii 0 MaTeMaTuke Kak (JopMe ONMMCaHUs U METOJIE MO3HAHUS

NeHCTBUTENBHOCTH; CO3JJaHMsI YCIIOBUM AJI1 MPUOOPETEHUS IEPBOHAYATILHOTO OIbITa MATEMATUYECKOTO
MOZEIIUPOBAHN,
o ®opmupoBaHue OOMIMX CIIOCOO0B MHTEIIEKTYAIbHOM IEATENbHOCTH, XapaKTEPHBIX JJI1 MAaTEMATHUKH
U SIBJISIIOUINXCS OCHOBOM MMO3HABATEIbHON KYJIbTYpPbI, 3HAUUMOM /7151 pa3IM4HbIX chep ueroBeyecKon
NEATEIbHOCTH.
3. B npeaMeTHOM HanpaBJIeHUH:

. OnnazieHre MaTeMaTHYECKUMH 3HAHUSAMHU U YMEHUSAMH, HEOOXOAUMBIMU JIJIsl TPOJOIKEHUS
o0y4eHHs B CTapIleH IIKOJIEe WM UHBIX 00111€00pa30BaTEeIbHBIX OpraHU3alUAX, U3YUYEeHHUS] CMEXHbIX
JTUCLUIIINH, IPUMEHEHUS UX B [IOBCETHEBHOM KU3HU;

. Co3nanue GpyHaaMeHTa Ui Pa3BUTHSA MaTEeMaTHUECKUX CIIOCOOHOCTEH, a TaKkke MEXaHU3MOB
MBILUIEHUS, (POPMUPYEMBIX MaTEMAaTHUECKON JAEATEIbHOCTHIO.
o Lenbto n3yueHus Kypca anredpsl SBISETCS Pa3BUTHE BBIYUCIUTEIbHBIX U (hOpPMaIbHO-

OTIepaTHBHBIX aNTeOpandyecKux yMEHU A0 YPOBHSI, MO3BOJISIONIETO YBEPEHHO UCIIONB30BATh UX MPH
pelIeHnH 3a/1a4 MaTeMaTUKHU U CMEKHBIX MPEIMETOB; YCBOCHHE alllapara ypaBHEHUN U HEPABEHCTB KaK
OCHOBHOTO CpPEJICTBA MaTEMaTUYECKOTO MOJIEITUPOBAHUSI MPUKIIATHBIX 3a/a4; OCYIIECTBICHNE
(GYHKIMOHATIBHOM MOATOTOBKH IIKOJILHUKOB.
3agaun:
L] C(l)OpMI/IpOBaTB HpaKTI/I‘{eCKI/Ie HAaBBIKHU BBITIOJIHCHU A yCTHI:IX, INMUCHbMCHHBIX,
WHCTPYMEHTAJIbHBIX BBIUMCICHUH, Pa3BUTh BHIYUCIUTEIBHYIO KYJIbTYPY;



o OBIIAJIETh CHMBOJIMYECKHM SI3BIKOM  anreOphl, BbIpaboTaTth (HopMalibHO-ONEpaTUBHbIC
anreOpanyeckre YMEHHsI M HAYYUThCS IPUMEHATh UX K PEIICHHIO MAaTEeMaTHYEeCKUX U HEMAaTeMaTHUYeCKHX
3a1ad;

. U3YYUTh CBOWCTBA M TpadUKH 3JIEMEHTAPHBIX (DYHKIUH, HAy4YUTbCSd HCIOJIH30BAThH
(GYHKIMOHATIBHO — TpadueCcKue MPeICTaBICHH U OMIMCAHMS U aHAJIN3a pealbHBIX 3aBUCUMOCTEH;
. pa3BUTh JIOTMYECKOE MBIIIJIEHHE U pPedYb - YMEHMS JIOTMUECKH OOOCHOBATH CYXKAEHUS,

[IPOBOJUTH HECIIOXKHBIE CHCTEMATH3alUM, IPUBOAUTL IPUMEPBl U KOHTP IPUMEPHI, HCIOJIb30BATh
pa3nuyHble S3BIKM MaTeMaTHUKU ( CJIOBECHBIH, CHMBOJMYECKUH, rpadudeckuil) IUIsl WIUTIOCTPAIUH,
UHTEPIPETALMH, ApIYMEHTALIMHU U 10Ka3aTCIIbCTBA,;

. chopMUPOBaTh TPEICTABICHUS 00 W3y4aeMbIX MOHATHSAX HM METOJNaX KaK BaKHEHUIIUX
CpEACTBAX MATEMATUYECKOTI0 MOJICTIMPOBAHUS PEATIbHBIX MPOILIECCOB U SIBJICHUH.

° BBEJICHUE TEPMUHOJIOTUU U OTPaOOTKA YMEHUS €€ TPAaMOTHOTO MCIIOJIb30BAHHS,

° pa3BHUTHE HABBIKOB H300paKEHUS TUIAHUMETPHIECKUX (PUTYP U IPOCTSHIINX
TEOMETPUUYECKUX KOHPUTYpaInii;

° COBEpIIICHCTBOBAHNE HABBIKOB MPUMEHEHHS CBOWCTB T€OMETPUUYECKUX (PUTYp KaK OMOPHI IPU
pelLIeHUH 3aj1ay;

. (dhopMHUpOBaHHE YMEHHS JOKA3bIBAaTh PABEHCTBO JIAHHBIX TPEYTrOJILHUKOB;

. 0TpabOTKa HABBIKOB PEIICHHSI MPOCTEUIIHNX 33]]a4 Ha TIOCTPOCHHUE C IIOMOIIBIO0 IUPKYJIIS U
JIMHEHKU;

° (dbopMUpOBaHHE YMEHUS JOKA3bIBaTh MAPAILIEIbHOCTh MPSAMBIX C UCTIOJIb30BAaHUEM

COOTBETCTBYIOIIMX MMPU3HAKOB, HAXOUTh PABHBIC YIJIbI MPU MMAPALICTbHBIX MPAMBIX, UTO TPpeOyeTCs s
M3yYEHUS JAJIbHEUIIET0 Kypca FeOMETpUN;
. paclIMpeHHE 3HAHUHM yYaIIUXCsl O TPEYTOJIbHUKAX.

OBIIASA XAPAKTEPUCTUKA KYPCA

Coneprxanue TMHAU «AnreOpay crocoOcTByeT (POPMUPOBAHHIO Y YHALTUXCS MATEMaTHYECKOTO
anmnapara Jjs pellieHHs 3a7a4d U3 pa3AesioB MaTEMATUKHU, CMEXHBIX IPEIMETOB U OKPYKAIOIIEH pealbHOCTH.
S3bIK anredprl MOAYEPKUBACT 3HAUEHNE MAaTEMATUKH KakK s3bIKa Ul IOCTPOCHUSI MAaTEMaTHUYECKUX MOJIeIen
IIPOLIECCOB U SIBJIEHUI PEalbHOIO MUpA.

Pa3BuTHe anropuTMHUYECKOro MBIIUIEHUS, HEOOXOIUMOTI0, B YaCTHOCTH, JIJI1 OCBOEHUS Kypca
nH(OPMATUKH, U OBIIJICHUE HABBIKAMU JETYKTUBHBIX PACCYKICHUH TaKkKe SBISIOTCA 33Ja4aMU NU3YYCHUS
anreopsl. [IpeoOpazoBaHre CUMBOJBHBIX (JOPM BHOCHUT CieNU(PUUECKUI BKIIA] B Pa3BUTHE BOOOPAKEHUS
yJaluxcs, uX ClocoOHOCTeH K MaTeMaTHUYeCKOMY TBOpUYECTBY. B 0CHOBHOI 11KOJI€ MaTepua
IPYHIUPYETCS BOKPYT PAllMOHAIBHBIX BHIPAKEHUH.

Coneprxanue paznena «DyHKIMN) HALIETIEHO HA MOJYyYEHNE NIKOJIbHUKAMH KOHKPETHBIX 3HAHUM O
(GyHKIMH KaK BaKHEHUIIIEH MaTeMaTHUYeCKOM MOJIEIH JIJIsi OTTMCAHUS U UCCIIeIOBAHMS pa3HOOOPa3HbIX
nporeccoB. MzydeHnue 3Toro marepuaia crocoO0CTBYET Pa3BUTHIO Y YYAIIUXCSl YMEHUS UCTIOIb30BATh
pa3INyYHbIe S3bIKM MaTeMaTUKU (CIOBECHBIN, CUMBOJINYECKHH, rpaduueckuil), BHOCUT BKJIaJ B
(dhopMUpOBaHUE TIPEJICTABICHHUA O POJIM MATEMATUKHU B PA3BUTUU [TUBUJIM3AIUHN U KYIbTYPBHI.

Paznen «BeposTHOCTB M CTaTUCTHKAY — 00s3aTeNbHbIN KOMIIOHEHT LIKOJILHOTO 00pa3oBaHus,
YCUJIMBAIOIIUH €ro NPUKIIaHOE U MPAKTHUECKOe 3HaYeHHe. DTOT MaTeprall He0OXO0IUM, MPEXkKIe BCEro, s
(dbopMHpOBaHUS Y yHalIuXcsl PYHKIIMOHAIBHON IPaMOTHOCTH — YMEHHMSI BOCHIPHUHUMATh U KPUTHUECKU
aHAIIM3UPOBATh HHPOPMAIIHIO, IPEACTABICHHYIO B PA3TUYHBIX (hOpMax, MTOHUMATh BEPOSATHOCTHBIN
XapakTep MHOTHX PEaIbHBIX 3aBUCUMOCTEN, IPOU3BOIUTH IIPOCTEHIIINE BEPOSITHOCTHBIE PACUETHI.
N3yuenne 0CHOB KOMOMHATOPUKH MO3BOJIMT ydaleMyCsl OCYLIECTBISATh PACCMOTPEHHE CIIydaes, nepedop u
MOACYET YUCIIa BAPUAHTOB, B TOM YHCJIE B MPOCTEUIINX MPUKIAJAHBIX 3a/1adax.

[Tpu n3yueHnH CTATUCTUKU U BEPOSTHOCTH 0OOTAIIAIOTCS MPEICTABIECHUS O COBPEMEHHOW KapTHHE
MHUpa U METOJIaX €ro UCCIIeoBaHus, GOpMHUpPYETCsl TOHUMAHKUE POJIA CTATUCTUKH KaK UCTOYHHKA
COLIMAJIbHO 3HAYUMOM MH(OpPMALIMU U 3aKJIaIbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBIIUIECHUS.

B Kypce reoMeTpuu MOXHO BBIIEIUTH CIEAYIOLIUE COAepKaTelbHble TuHUM: «HarnsaagHas
reoMeTpusi», «I'eomerpuueckue purypoi»,«zmMmepenne reomeTpuueckux Beauunny, «KoopauHarten,
«Bekrtopsl», «Jloruka u MHO)KECTBaY, «I'€OMEeTpHs B UCTOPUUYECKOM Pa3BUTHI.

Marepuan, oTHOCsIIHICS K TuHUU «HarnsaHas reoMeTpus» (3JIEMEHTHI HATJISTHON CTEPEOMETPHUH )
CIOCOOCTBYET PAa3BUTHIO MPOCTPAHCTBEHHBIX MPEACTABICHUHN YUaIIUXCSI B paMKaxX U3y4eHUS TUTAHUMETPHH.



Conepxanne pa3aenoB «I'eomerpuueckue GUTrypsi» u «V3MepeHne reoMeTpUIeCKIX BETHUNH)»
HalleJICHO Ha MOJyYeHUe KOHKPETHBIX 3HAHUNA O TEOMETPUIECKON (UType KaK BaXHEHIIIEH MaTeMaTHYECKON
MOJIENIN /ISl ONTUCAHUS OKpY»Karomiero mupa. CrucreMaTHuecKoe 3yuyeHHe CBOMCTB TeOMETPUUYECKUX (QUTYp
MO3BOJIUT PA3BUTH JIOTHUECKOE MBIIIJICHUE U NTOKa3aTh IPUMEHEHHUE ITHX
CBOIICTB Ipu pCHICHUU 3aJ1a4 BBIYHUCIUTCIBHOTIO U KOHCTPYKTUBHOI'O XapaKTCPa, a TAKIKC IIPAKTUICCKUX.

Martepuas, OTHOCALIUIICS K cofepxKaTenbHbIM TUHUSAM «KoopauHaTtel» u «BeKTopbl», B
3HAYUTEIBHOMN CTEIIEHN HECET B ce0e MEXIpPEeIMETHBIC 3HAHHS, KOTOPhIE HAXOAT MPUMEHEHHUE KaK B
Pa3IMYHBIX MATEMATHUYECKUX AUCHUIUIMHAX, TAK U B CMEXHBIX MPeIMETaXx.

OCOGGHHOCTLIO JmHuN «JIornka u MHOYKECTBaY SIBISETCS TO, 4YTO HpeI[CTaBJICHHBIf/’I 3ACCh MaTcpHrall
MPEUMYIIECTBEHHO U3y4aeTCs MPU PACCMOTPEHUHU PA3IMYHBIX BONPOCOB Kypca. COOTBETCTBYIOUINI
MaTepuas HalleJIeH Ha MaTeMaTHIeCKOe Pa3BUTHE yJaIIuXcs, (OopMUpOBaHUE Y HIX YMEHUS TOYHO, CKATO U
SICHO M3J1araTh MBICIH B YCTHOW U MHUCbMEHHOMN peyH.

JIunus «['eoMeTpHs B MICTOPHUYECKOM PAa3BUTUN» MIpeHa3HaueHa il (OpMUPOBAHUS IPEICTABICHUN
0 FeOMETPHUH KaK YaCTH YEJIOBEUECKON KYJIbTYPHbI, JUIsl 0OIIEro pa3BUTHUS MIKOJLHUKOB, IJIS1 CO3/IaHuUs
KYJIbTYPHO-UCTOPUUYECKON CpeIbl 00YUCHHUSI.

MECTO IIPEJJIMETA B YYEBHOM IIJTAHE
basucHblit yueOHbII (00pa3oBaTeNbHBIN) [J1aH HAa U3y4YE€HHUE MaTeMaTHKU B 8—9 Kiiaccax OCHOBHOM
IIKOJIBI OTBOIUT 5 vaca B Hezemo (3 yaca anreOpsl ¥ 2 yaca reOMETPUH) B TEUCHUE KAXKIOT0 ro1a
o0OyueHusl.
IInanupyemble pe3yJbTaThl 00yuyeHHs MaTeMaTHKe B 8 — 9 KJjaccax
JINYHOCTHBIE, MeTanpeAMeTHbIE U NPeIMeTHbIE Pe3yJIbTAaThl 0CBOCHHUS COAePKAHUS Kypca
MaTeMaTUKHU

N3ydyenne MmaTeMaTHKU Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHMs HAMPABJICHO Ha IOCTHXKEHUE
00y4aroIUMUCS TNYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB OCBOCHUS
y4eOHOro mpeaMera.
JInuHOCTHBIE pe3yIbTaThl OCBOSHUS IPOTPaMMbI [0 MaTEMaTHKE XapaKTepPU3YIOTCS:
1) maTproTHYecKoe BOCIIUTAHHE: MTPOSBICHUEM MHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHICKOM
MaTEeMaTHKH, [ICHHOCTHBIM OTHOIIEHHUEM K JOCTUKEHHSIM POCCUMCKMX MaTEMAaTUKOB U POCCUNCKOMN
MaTeMaTHYeCKOM LIKOJIbI, K UCTIOJIb30BAaHHIO 3TUX JOCTHKEHHUN B APYIUX HayKaxX M MPUKIAAHBIX cepax;
2) rpaX/1aHCKOE U TyXOBHO-HPABCTBEHHOE BOCIIUTAHKE: TOTOBHOCTHIO K BBIIOJIHEHUIO 00sI3aHHOCTEN
rpaxJaHMHA U peau3alliy ero npas, NpeCTaBIeHHeM 0 MaTEMaTHUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SIBJICHUH, IPOLEAYp IPaKAaHCKOro 001ecTBa (HanpuMep, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K 00CY/IE€HUIO AITHYECKHUX MPOOIIEM, CBSI3aHHBIX
C MPAaKTUYECKUM IPUMEHEHUEM JIOCTH)KEHUN HayKH, OCO3HAHUEM BaKHOCTU MOPAIbHO-ITHUECKUX
IIPUHLIMIIOB B ACSATEILHOCTU YYEHOTO;
3) Tpy/0BOE BOCIIUTAHUE: YCTAHOBKOM HAa aKTHBHOE Y4acTHE B PEIICHUN MPAKTHUECKUX 3aja4
MaTeMaTHYeCKOM HapaBIeHHOCTH, OCO3HAHUEM BaYKHOCTH MAaTEMAaTHYECKOTI0 00pa30BaHMs Ha MPOTSKEHUU
BCEH JKMU3HU IS YCIEITHON MPOGECCUOHATBHON JEATENHFHOCTH M PA3BUTHEM HEOOXOMMBIX YMEHHM,
OCO3HAHHBIM BBHIOOPOM U OCTPOCHHUEM MHIUBUAYATIbHON TPACKTOPUH 00pa30BaHUs M )KU3HEHHBIX TJIAHOB C
y4€TOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;
4) scTeTHYeCcKoe BOCIIUTAHHE: CIOCOOHOCTHIO K IMOIIMOHAIEHOMY U 3CTETHUECKOMY BOCIPHUSTHIO
MaTeMaTHYeCKUX O0BEKTOB, 3a/1a4, PEIIEHUH, pacCyKACHHUM, YMEHHUIO BUIETh MaTeMaTUYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;
5) HEHHOCTH HAYYHOI'O MTO3HAHUS: OPUEHTALIMEN B JAESITEIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HbIX
NPEeJCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, IPUPOABI U 00IIeCTBA, TOHUMAaHUEM
MaTeMaTHYeCKON HayKH Kak cepbl 4eJI0BEUECKOH 1eATeIbHOCTH, 3TAllOB €€ Pa3BUTHUS U 3HAUUMOCTH IS
pa3BUTHS LUBUIN3ALUH, OBJIAJICHUEM SI3bIKOM MATEMAaTUKH U MAaTEMaTUUECKOHN KYJIbTYpOH KaK CpeJCTBOM
MO3HAHUS MHUpPAa, OBJIQJCHUEM MTPOCTEHIINMU HAaBbIKAMU HCCIIE0BATENbCKON NESTEIbHOCTH;
6) ¢pusndeckoe BocnuTaHue, GOpMUPOBAHUE KYIbTYPHI 30POBbS M SMOLIMOHAIBHOTO OJ1aronoyyus:
TOTOBHOCTBIO IPUMEHATh MAaTEMaTHUYECKUE 3HAHUS B UHTEPECAX CBOETO 3710POBBs, BEACHUS 3J0POBOTO
o0pa3a *HU3HH (370pOBOE MUTAHKE, COATTAHCUPOBAHHBIN PEKUM 3aHATUH U OTIbIXA, PETYIsipHas pusnueckas
aKTUBHOCTH ), COPMHUPOBAHHOCTHIO HaBbIKA pe(IeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OIHMOKY U TaKOTO
K€ TpaBa IPyroro 4eI0BeKa;



7) SKOJIOTUYECKOE BOCITUTAHKE: OPHECHTAIIMEH Ha MPUMEHEHIE MaTEMaTHUYECKUX 3HAHUH IS pelieHus 3a/1a4
B 00J1aCTH COXPAHHOCTHU OKPY>KaIOIEH Cpe/Ibl, IUNITAHUPOBAHUS MOCTYIKOB U OLIEHKH X BO3MOKHBIX
MOCTIEACTBHH JIJIsl OKPYXKAIOIIEH cpeibl, 0CO3HAHUEM III00AIBHOTO XapaKTepa SKOJIOTHUECKUX MPOOIeM U
MyTel UX PEUICHUS;

8) amanTarus K U3MEHSIOIIUMCS YCIIOBHSIM COITUAIBHON M PUPOIHON CPEIbl: TOTOBHOCTHIO K JICHCTBUSM B
YCIIOBUSIX HEONPEIeIEHHOCTH, MOBBIILIEHUIO YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO
JeSTeNIbHOCTD, B TOM YUCJIC YMEHHE YUUTHCS y IPYTHX JIFOACH, TIPUOOpPETaTh B COBMECTHOU JCSITEILHOCTH
HOBBIE 3HAHUS, HABBIKM 1 KOMIIETEHIIMH U3 OIbITA APYTUX; HEOOXOAUMOCTHIO B (HOPMUPOBAHUH HOBBIX
3HAHUU, B TOM YHciie GOPMYIUPOBATH UICH, TOHITHS, TUTIOTE3bI 00 00BEKTaX U SBJICHHSX, B TOM YHCIIE
paHee He U3BECTHBIX, OCO3HABAThH AEPUIIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE
pa3BHUTHE; CIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CHTYAIIHIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIHIO KaK
BBI30B, TPEOYIOLIUI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS U JeHCTBUS, POPMYIHPOBATH U
OILICHUBATh PUCKU W MOCIIEACTBHS, (OPMHUPOBATH OIIBIT.

MertanpeaMeTHble pe3yJbTaThl, XapaKTePU3YIOLIUECS OBIaJICHUEM YHUBEPCAIbHBIMU MIO3HABATEIbHBIMU
JNCUCTBUSMH, YHUBEPCATbHBIMA KOMMYHHUKATHBHBIMU JCHCTBUSIMHA U YHHUBEPCATBHBIMU PETYISATHUBHBIMU
EUCTBUSIMU.

Yuueepcanvnvie noznasamenvusie oelicmeusn odectieunBaoT GopMupoBaHUe 0a30BBIX KOTHUTHBHBIX
MIPOLIECCOB 00YYarOMMXCs (OCBOCHHE METO/I0B TO3HAHUS OKPY>KAIOIIEr0 MUPa, IPUMEHEHHUE JIOTUYeCKHUX,
MCCJIeIOBATEIILCKHUX OIEpaIlvii, yMeHHI paboTath ¢ nHpopManuei). Y oOydatomerocs: OyayT
chopMUpOBaHHI clieayrolre 6a30Bble IOTUYECKUE NeUCTBUS KaK YaCcTh YHUBEPCAIbHBIX MO3HABATEIbHBIX
y4eOHBIX JICUCTBUIA: BBISBIIATH H XapaKTEPU30BaTh CYIIICCTBCHHBIC MPU3HAKH MAaTEMAaTHICCKUX OOBEKTOB,
MOHATHM, OTHOIICHUN MEXy MOHATUSAMU, POPMYITUPOBATH ONPEACICHUS MOHATUH, YCTAaHABIINBATh
CYIIECTBCHHBIN PHU3HAK KIacCH(PUKAIINN, OCHOBAHUS JIsl 000OIICHUS U CPAaBHEHUS, KPUTCPUU
MIPOBOAMMOIO aHAIN3a; BOCIIPUHUMATD, (DOPMYJIUPOBATh U MIPEOOPa30BHIBATH CYXACHUS: YTBEPAUTEIbHBIC
U OTPUIIATEIbHBIC, SAMHUYHBIC, YACTHBIC U OOIIHNE, YCIIOBHBIC, BBISBISATH MATEMATUICCKUE
3aKOHOMEPHOCTH, B3aMOCBSI3U M MPOTUBOPEUns B (haKkTax, JaHHBIX, HAOMIOJACHUAX U YTBEPKICHUSIX,
npeiaraTb KPUTSPUH JIUISL BBISIBJICHUS 3aKOHOMEPHOCTEH W MMPOTUBOPEYHHA; IIPOBOJUTH BBIBOJIBI C
MCIOJIb30BaHNEM 3aKOHOB JIOTUKH, TEAYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIOUEHHI 110
aHAJIOTHUH; Pa30MpaTh JOKA3aTeIHCTBA MATEMATHICCKUX YTBEPKACHHM (TIPSIMBIE M OT IIPOTHBHOTO),
MPOBOAMUTH CAMOCTOSITENILHO HECIIOKHBIE I0KA3aTeIhCTBA MATEMATHIECKIX (PAKTOB, BHICTPAUBAThH
apryMEHTAIHI0, TPUBOIUTH MPUMEPHI M KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHSI,
BBIOMpaTh crioco0 pemieHus: yueOHo 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHUS, BBIOUPATh
Hau0oJIee MOAXOIAIUHN ¢ YIETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUER).

VY oOyuarormierocst OyayT copMupoBaHbI cieayrome 0a30Bbie HCCIEI0BATENbCKUE NEUCTBUS KaK YacTh
YVHUBEPCATHHBIX TIO3HABATEIHLHBIX YUCOHBIX JECHCTBHIL: CIIOIH30BATh BOIIPOCKHI KaK UCCIIC0BATEIBCKUAN
WHCTPYMEHT MO3HaHUs, GOPMYITUPOBATH BOMPOCHL, (GPUKCUPYIOIIKE TPOTHBOpEUHE, TPOOIeMy,
CaMOCTOSITEITFHO YCTaHABIMBATH HCKOMOE U JaHHOE, (OPMHUPOBATH THIIOTE3Y, ApTyMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHE; POBOAUTH [0 CAMOCTOATEIHHO COCTABIIEHHOMY TJIaHY HECTIOKHBIM SKCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE 110 YCTAHOBIIEHHUIO OCOOCHHOCTEH MaTeMaTHUYeCKOTro 00BEKTa, 3aBUCUMOCTEN
00BEKTOB MEXIY c000ii; caMOCTOATENTHEHO (POPMYITHPOBATH OOOOIICHHSI U BBIBOJIBI 110 Pe3yIbTaTaM
MIPOBEIEHHOTO HAOJFOICHUS, NCCIICIOBAHUS, OIICHUBATH JJOCTOBEPHOCTH IMOJTYYCHHBIX PE3YJIbTATOB,
BBIBOJIOB M 00OOIICHHUIT; TPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE TIPOIIECcCa, a TAKKE BBIIBUTATh
TIPEJIITOJIOKECHHS O €T0 PA3BUTHHU B HOBBIX YCIIOBUAX. Y oOydaromierocst OyayT copMHUPOBAHBI YMEHUS
pabotath ¢ nH(pOpMaLHel KaK YaCTh YHUBEPCATBHBIX TTO3HABATENbHBIX YUCOHBIX IEHCTBUI: BBISIBIATD
HEJ0CTATOYHOCTh U U30BITOYHOCTHh HH(OPMAIIMH, JAHHBIX, HEOOXOIUMBIX JIJIS PEIICHUS 3aa9u; BEIOUPaTh,
aHAIIM3UPOBATh, CHCTEMATHU3UPOBATh U HHTEPIIPETUPOBATH HH(GOPMAIIHIO PA3TMYHBIX BUAOB U (hopM
MIPEJICTaBJICHHS; BEIOUPATh (hOpMY MpeACTaBICHUS HHPOPMAITUU ¥ HIUTFOCTPUPOBATH PelllacMbIe 3a1auH
CXeMaMH, IuarpaMMaMi, HHOU TpaduKoi 1 X KOMOUHAIIUSIMU; OIICHUBATh HAEKHOCTh HHPOPMAITIH 110
KPUTEPHSIM, TTPEIIOKESHHBIM YUUTEIIEM WIH C(HOPMYITHPOBAHHBIM CaMOCTOSITEIIBHO.

Yuueepcanvnvie kommynuxamuensle oeiicmeus 00eCneunBaOT cHOPMHUPOBAHHOCTH COLIMATBHBIX
HaBBIKOB O0yJarommxcs. Y oOydarorierocs 0ynyT chopMHUpOBaHbl YMEHHS OOIIECHUSI KaK 4acTh
YHHUBEPCATbHBIX KOMMYHUKATUBHBIX YUCOHBIX IEHCTBUI: BOCTIPUHUMATH U (DOPMYITHPOBATH CYKIICHUS B
COOTBETCTBHUH C YCIOBUSMH U IEISIMU OOIICHHUSI, ICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3pEHUS B
YCTHBIX U MMCBMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUSI 110 X0y PEIICHUS 3a7aud U MOJYyYeHHBIM pe3yIbTaTaM;
B X0/ 00CYXICHHS 32/1aBaTh BOIPOCHI IO CYIIECTBY 00CYXKTaeMOM TeMbI, MPOOIEMBI, pelIaeMon 3a1auH,



BBICKA3bIBaTh UJIEU, HAIIEJICHHbIE HA TIOUCK PELICHNUS, COTIOCTABIIATH CBOU CY)KIEHUS C CYXACHUSIMU JPYTHX
YYaCTHHMKOB AMajIora, oOHapyKUBaTh pa3IMyle U CXOJICTBO MO3ULHUMN, B KOPPEKTHOU (opme
(bopMyIHMpOBaTH pa3HOTIACKS, CBOM BO3PAXKEHUS; PEICTABIIAT PE3yJIbTAThl PEIICHUS 3a/1a4H,
HKCIEPUMEHTA, UCCIIEJOBAHUS, IPOEKTA, CAMOCTOATENBHO BBIOMPATh (hOPMAT BBICTYIUICHHS ¢ YYETOM 3a/1a4
MPE3CHTAIMH U OCOOCHHOCTEH ayauTOpuu. Y olydaromerocst 0yayT cOpMHPOBAHbI YMEHUS
COTPYZHUYECTBA KaK YaCTh YHUBEPCAIbHBIX KOMMYHUKAaTUBHBIX YUE€OHBIX AEHCTBHI: TOHUMATh U
MCIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUAYATLHONW paOOTHI IPU PEIICHUH YIeOHBIX
MaTeMaTHYECKUX 3a]1a4; IPUHUMATD 11€JIb COBMECTHOM JI€ATEIIbHOCTH, IJITAHUPOBATh OPraHU3alnio
COBMECTHOH paboThl, pacrpeneniaTh BUAbI paboT, J0roBapuBaThCs, 00CYKAAaTh IPOIECC U Pe3yIbTaT
pa0oThl, 000011aTh MHEHUSI HECKOJIBKMX YEI0BEK; y4aCTBOBATh B IPYMIOBBIX (popMax paboTh
(o6cyxaenns, 0OMEH MHEHHSIMUA, MO3TOBBIE IITYPMBI U APYTHE), BHITOTHATH CBOIO YacTh pabOTHI U
KOOPAMHUPOBATh CBOM JEMCTBUS C JPYTMMH YWIEHAMH KOMaH/1bl, OLIEHUBATh KAYECTBO CBOET0 BKJIaJa B
00N MPOTYKT MO KPUTEPHIM, CHOPMYITHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

Ynueepcanwvnuie pecynamuenvie oeiicmeusn odecnieunBaroT GOPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK U
KU3HEHHBIX HaBBIKOB JIMYHOCTH. Y oOyuatouierocsi OyayT copMHUpOBaHbl YMEHMSI CAMOOPIaHU3AIMH KaK
YaCTh YHUBEPCAIBHBIX PErYJIATUBHBIX YUEOHbBIX JEHCTBUI: CAMOCTOSITEIBHO COCTABIATH IJIaH, AJITOPUTM
penieHus 3a1a4u (HJId €ro 4acTh), BBIOUPATh CIIOCOO PEIICHHS C YIETOM UMEIOIINXCSI PECYPCOB U
COOCTBEHHBIX BO3MO>KHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PEILICHUH ¢ y4ETOM HOBOM
uHpOpMaLny.

VY obyuatomerocs 6yayT copMHUpOBaHbl YMEHUSI CAMOKOHTPOJIS KaK YacTh YHUBEPCAIBHBIX PErYISATUBHBIX
y4eOHBIX ACWCTBUI: BIAJETh CIIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOIEcca M pe3yabTaTa peuIeHUs
MaTeMaTHYeCKOM 3a/1aun; IpeaBUIEeTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NP PEILICHUH 3a]1auH,
BHOCHUTBH KOPPEKTHUBEI B JICITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAIEHHBIX OINOOK, BBISIBICHHBIX
TPYAHOCTEM; OLIEHUBATh COOTBETCTBUE PE3YJIbTATa AEATEIBHOCTU IIOCTABICHHOMN L€ U YCIOBUSAM,
OOBSICHATH IPUYHHBI JOCTHKEHUS WM HEAOCTHKEHHS 1ENIN, HAXOUTh OIHOKY, 1aBaTh OLIEHKY
IPUOOPETEHHOMY OIMBITY

IIpenmeTrHble pe3yIbTaThl

IIpenmeTHbIe pe3ynbTaThl OCBOSHUS TPOrpaMMbl y4eOHOT0 Kypca K KOHITy oOyueHus B 8 Kiacce.

Yucia v BruucjieHus. Vcnonp30BaTh HaYaIbHBIE IIPEICTABIECHNS O MHOKECTBE IEUCTBUTENBHBIX

quce JUIs CPaBHEHMsI, OKPYIJIEHUS ¥ BBIYHUCIICHUH, H300pakaTh IeHCTBUTENbHBIE YMCIa TOUKAMU Ha
KoOpauHATHOM npsaAMoii. [IpuMeHsTh noHATHE apu(METHYECKOT0 KBAAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHU, UCTIONb3Ys MPU HEOOXOIUMOCTH KAJIbKYJSATOP, BBINOIHATH IPpeoOpa3oBaHUs
BBIPAKECHM, COAEP/KAIMX KBaJIPAaTHBIE KOPHHU, UCITONIb3Ysl CBOMCTBA KOpHEH. M crionb30BaTh 3anucu
OOJIBIIIMX M MAJIbIX YHCEJI C TIOMOLIBIO IECATUUHBIX Ipobei u creneneit uncna 10.

Aaredpanyeckue BbipaxeHus. [[puMeHsATh NOHATHE CTENIEHU C LEJIBIM IT0Ka3aTeIeM, BBIIIOJIHATh
peoOpa3oBaHus BBIPAKEHH, COJePIKAIINX CTENIEHH C IeJIbIM IIoKa3aTeaeM. BhINoIHATh TOX/IECTBEHHbIE
peoOpa3oBaHus pallMOHAIBHBIX BHIPAKEHUN HAa OCHOBE MPaBUJI JEHCTBUI HAJl MHOTOYWIEHAMHU U
anreOpandeckuMu ApoOsmMu. PackiaapiBaTh KBapaTHBIN TPEXUICH HAa MHOXKUTENHU. [IpuMeHsTh
peoOpa30BaHUs BHIPAKEHUH JIJIS pelIeHHs pa3IMYHbIX 33/1a4 U3 MaTeMaTUKH, CMEXHbBIX ITPEJIMETOB, U3
peaIbHOM MPAKTHUKH.

YpaBHeHus u HepaBeHcTBa. Pemath nTuHeiHbIe, KBaJpaTHbIE YPAaBHEHUS U pallMOHANIbHbIE YPAaBHEHUS,
CBOJAIIHUECS K HUM, CUCTEMBI IBYX YpaBHEHUH C IByMs nepeMeHHbIMU. [IpoBoauTh npocreiinne
UCCIIEIOBaHMs YPaBHEHHUM U CUCTEM YpPaBHEHUM, B TOM YHUCIIE C PUMEHEHUEM IrpapruecKux
npeJCcTaBIeHU (YCTaHaBIMBATh, UMEET JI YPAaBHEHUE UITH CUCTEMa YPaBHEHUH PEIICHUs], €CIIH UMEET, TO
CKOJIBKO, U Tipoyee). [lepexonuts OT ciioBecHOH (HOPMYITUPOBKH 3a/1auu K €€ anreOpandeckoil Moaenu ¢
IIOMOUIBIO COCTABJICHUS YPABHEHUS WJIM CUCTEMBI YPAaBHEHUH, HHTEPIPETUPOBATh B COOTBETCTBUHU C
KOHTEKCTOM 33/1a4¥l MOJy4YeHHbIN pe3ynbTar. [[puMeHsTh CBOHCTBA YHCIOBBIX HEPABEHCTB /JIsl CPABHEHUS,
OLIEHKH, pelaTh JIMHEeWHbIe HepaBEHCTBA C OAHOM MepeMEeHHON U UX CUCTEMBI, JaBaTh rpauuecKyro
WJUTIOCTPAIINIO MHOXKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

@ynkumu. [loHnmare 1 UCNOIB30BaTh (YYHKIIMOHAIBHBIE IOHATHS U S3BIK (TEPMHUHBI, CHMBOJIMYECKHE
0003HauCHHUsI ), OTPENICTATH 3HaUeHNEe (DYHKIIMH TI0 3HAYCHHUIO apTyMEHTa, OTPEIEsATh CBONCTBA (DYHKITUH
o e€ rpaduky. CTpouts rpaduku 31eMEeHTapHBIX (QYHKIIHMIA, ONMCHIBATH CBOMCTBA YMCIOBOM (QYHKIIUHU 11O
e€ rpaguky.

JJIeMEeHTHI CTATHCTHKH. 3BIIeKaTe 1 HpeO6pa3OBI:IBaTB I/IH(l)OpMaL[I/IIO, OpCACTAaBJICHHYIO B BUAC Ta6J'H/ILI,
Auarpamm, Fpa(l)I/IKOB; MMpEeACTaBJIAThL JaHHBIC B BUAC Ta6J'II/I]_[, Auarpamm, Fpa(l)I/IKOB. OnuceIBaTh JaHHBbIC C IOMOIIIBIO
CTaTUCTUYECKHUX ITOKa3aTellel: CPeTHIX 3HAUCHUH U Mep paccerBaHus (pa3Max, JUCTICPCHS U CTaHAApTHOE



OTKJIOHEeHHE). HaXoauTh 4acTOTHI YHCIIOBBIX 3HAYEHNUN M 9aCTOTHI COOBITHH, B TOM YHCIIC TTO pe3yIbTaTaM H3MEpPEHUI
¥ HaOIIOIEHUH.

[IpenMeTHBIE pe3ybTaThl OCBOCHHUS MTPOrpPaMMbl Y4eOHOTO Kypca K KOHIly 00y4yeHus B 9 kiiacce.

Yucna u Brunciaenus. CpaBHUBATh U YIIOPSI0UMBATh pallMOHAIbHbIE U MPPALlMOHAIbHbBIE YHCIIA.
Brimonusate apudmernyeckue 1eHCTBUS C pallMOHATLHBIMU YUCIIaMHU, COYETasl YCTHbIE U MUCbMEHHbIE
IIPUEMBI, BBIIIOJIHATH BBIYUCIIEHUS C UPPALMOHAIBHBIMY YynciIaMyu. HaxoquTh 3HaueHus CTENEHEN C 1eJIbIMU
ITOKA3aTEJSIMU U KOPHEH, BBIYUCIISITh 3HAUYEHUS YUCIIOBBIX BbIpaK€HUNW. OKPYIJIATh 1€UCTBUTENIbHBIC YUCIIA,
BBIIIOJHATH NPUKUJIKY PE3Y/bTaTa BIYMCICHUH, OLIEHKY YMCIIOBBIX BBIPAXKEHUI.

YpaBHeHHsI M HepaBeHCTBA. PenaTh JIMHEHbIE U KBaAPAaTHBIC YPAaBHEHUSI, YPABHEHU S, CBOJALIUECS K
HUM, IPOCTENIINE APOOHO-PAIMOHATbHbIE YpaBHEHH. PeriaTe cucTeMbl IByX JIMHEHHBIX YPaBHEHUH C
JBYMSI IEPEMEHHBIMU U CUCTEMBI JIBYX YPAaBHEHHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBISICTCS JIMHEHHBIM.
Pemrate TekcTOBBIE 331a4K aNredpanuecKuM CIIocOO0M ¢ TOMOIIBIO COCTABJICHUS! YPABHEHUS HITU CUCTEMBbI
JBYX YpaBHEHUU ¢ ABYyMs niepeMeHHbIMU. [[poBOAUTE pocTelne Nccie10BaHusl ypaBHEHUN U CUCTEM
YpaBHEHHIA, B TOM YHUCJIE C IPUMEHEHHEM I'padUuecKuX MpeacTaBIeHui (YCTaHaBIMBATh, UMEET JIN
ypaBHEHHE WM CUCTEMa YPaBHEHHH pEIIeHHUs, €CIIU UMEET, TO CKOJIBKO, U npouee). Pemars nuHeiiHbe
HEpaBEHCTBA, KBaJ[paTHbIC HEPABEHCTBA, N300pakaTh PEIICHNE HEPABEHCTB Ha YMCIIOBOM MPSMOH,
3alMUChIBaTh PELIEHUE C TOMOIIBIO CUMBOJIOB. Peliarh cucteMbl TIMHEHHBIX HEPABEHCTB, CUCTEMBbI
HEPABEHCTB, BKIIIOYAIOIIME KBAIPATHOE HEPABEHCTBO, N300paXkaTh pEIIEHUE CUCTEMbl HEPABEHCTB Ha
YHUCJIOBOM MPSIMOM, 3aIIMChIBATh PELICHHUE C IOMOIIBI0 CUMBOJIOB. Vcnosib30BaTh HEPaBEHCTBA IIPU
pELIEHNHN Pa3IMYHBIX 3a4a4.

®yukuun. Pacno3naBarh pyHKUIMY U3ydeHHBIX BUJOB. [I0Ka3bIBaTh CXEMAaTUYECKU PACIIOIOKEHHUE HA
KOOPAWHATHOH MJIOCKOCTU TpaguKoB (QYHKIIHIA B 3aBUCIMOCTH OT 3HaYeHUH K03()(HUIIEHTOB, OIMCHIBATH
coiicTBa pyHkuuid. CTpouTh U H300pakaTh CXeMaTUYECKH rpaduKu KBaIpaTUYHBIX (PYHKIIH, OMUCHIBATH
CBOWCTBA KBaIpaTUYHBIX (DYHKIMK 10 UX rpadukam. Pacmo3naBath KBaJpaTHIHYIO QYHKIUIO 110 hopmyIie,
MPUBOJIUTH IPUMEPHI KBaJIPAaTUUHBIX (QYHKIIUI U3 peanbHOMN XKU3HU, (PU3UKH, TEOMETPHUH.

YucioBble MOCJIe10BATEIbHOCTH U Nporpeccun. Pacro3HaBars apu(hMEeTHUECKYIO U TEOMETPUUYECKYIO
IIPOTPECCUU MPH Pa3HBIX CIIOC00ax 3a1aHusl. BBINOMHATE BEIYMCIEHUS C UCIIOJIb30BaHUEM (POPMYIT N-TO
YJieHa apu(PMETHYECKON U TeOMETPUUYECKOM Mporpeccuii, CyMMBbI EPBBIX N WieHOB. M300paxarh YieHbl
IIOCJIEZI0BATEIBHOCTH TOYKAMU Ha KOOPINHATHOW MJIOCKOCTH. PemaTe 3aaun, CB3aHHbIE C YUCIOBBIMU
MIOCJIEI0BATEIBHOCTSAMH, B TOM YHCJIE 33[a4l U3 PealbHOM KU3HHU (C MCIIOIb30BAaHUEM KaJIbKYJISTOPA,
U(POBBIX TEXHOJOTHI).

BepositHocTh M cratucTuka. Pemarh 3agauum opraHM30BaHHBIM IEpeOOPOM BapUAHTOB, a TaKXkKe C
UCMOJIb30BAaHUEM KOMOMHATOPHBIX MPAaBUJI U METOJIOB. MIcIonb30BaTh OMMCaTeNIbHbIE XapaKTEPUCTUKU IS
MacCHBOB YHCJIOBBIX JaHHBIX, B TOM YHCJIE CPEJHUE 3HAUEHUS U Mephl paccerBaHus. HaxoauTh 4acTOTHI
3HaYeHUH M 4YacTOThl COOBITHS, B TOM YHCJIE MOJb3YSICh pPE3ylbTaTaMHM MPOBEAEHHBIX H3MEPEHUH H
HabmoaeHni. HaxonuTh BEpOSITHOCTH CITydaliHBIX COOBITHI B M3YYEHHBIX OIBITAX, B TOM YHUCIIE B OMBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTApHBIMH COOBITHSIMH, B CEpUSAX MCIBITAHUNA J0 MEPBOTrO ycCIexa, B CEpHUsX
ucneltanuil beprymu. iMeTs nipeacTaBiieHne o Cay4aiiHON BEJIMYUHE U O PaCIpeIe]ICHUH BEPOSITHOCTEM.
Nwmets mpexncTaBneHue O 3aKoHE OOJBIIMX YHUCENT KaK O MPOSBICHUM 3aKOHOMEPHOCTH B CIIydaliHOM
M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YKCEI B MPUPOJIE U OOIIECTBE.

Ilpeomemmnoie pezyriomamot 0C60€HUA NPOZPAMMDBL yueOH020 Kypca «I eomempusy.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS IPOTPaMMbl yUeOHOT0 Kypca K KOHITy oOyueHus B 8 Kiacce.
Pacrio3naBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX AJIEMEHTHI, IT0JIb30BATHCSA UX CBOMCTBAMU MpU
pELIEHNN TeOMETPUYECKUX 3a1ad. [IpuMEeHATh CBONMCTBA TOUKH [IEPECEUEHUS MEIUAH TPEYTOJIbHUKA
(ueHTpa mMacc) B peuieHuH 3a/1a4. BianeTs noHsTHEM CpeHel TMHUYN TPEYroJbHUKA U Tpalelu,
IIPUMEHSTh UX CBOWCTBA IIPU PEIIEHUHU TeomeTpudeckux 3aaad. [lonb3oBarbes TeopeMoit daneca n
TEOPEMOI 0 IPONOPIMOHATIBHBIX OTPE3KaX, IPUMEHSITh UX JJISl peLICHHs MpakTUYeckux 3anad. [IpumeHsTs
MIPU3HAKH MTOJIO0US TPEYTOJIbHUKOB B PEIIEHUH FeOMEeTpruUecKux 3a1ad. [loap3oBaTecs TeopeMoit
[Mucdaropa 171 penieHsi TeOMETPUUECKHUX U MPaKTUYECKUX 3a1a4. CTPOUTh MAaTEMaTHUYECKYIO MOJIEIb B
IIPAKTUYECKUX 3aJ]a4ax, CaMOCTOSATENBHO IPOBOAUTD YEPTEXK U HAXOJUTh COOTBETCTBYIOIINE JUIMHBI.
Bragets noHsATHAMM CHHYCA, KOCUHYCA M TAHT€HCA OCTPOIO YIJIa MPSIMOYTOJIbHOIO TPEYTOJIbHUKA.
ITonp30BaThbCs STUMH MOHATUAMU IS PELICHUS PAKTUYECKUX 3a/1a4. Berauciare (pa3inyHbsiMu
croco0amMu) TUIOIAAb TPEYTOJIbHUKA M TUIOMIAA MHOTOYTOJBHBIX (PUTYD (MONB3YSACH, T/Ie HEOOXOAMMO,
KaJbKynATOpoM). [IpuMeHATh NOTyUeHHBIE YMEHHUS B IPAKTUYECKUX 3aJa4ax. BiageTs noHaTusaMu
BIIMCAHHOTO U LIEHTPAJIBLHOTO yIJa, UCIIOIb30BATh TEOPEMBI O BIIMCAHHBIX YIJIaxX, YIVIAX MEXIY XOpJAaMu



(cexyluMu) U yrie Mexay KacaTelbHON U XOpJOW IIPH pELIEHNN T€OMETPUYECKUX 3a1ad. Branets
MTOHATHEM OIMCAHHOIO YETBIPEXYTOJbHUKA, IPUMEHATH CBOMCTBA ONIMCAHHOTO YETHIPEXYTOJIbHUKA ITPU
pemeHnu 3a1ad. [IpuMeHATh osydeHHble 3HaHUSI Ha IPAKTUKE — CTPOUTh MAaTEMATUUYECKNE MOJIENH JUIS
3aJja4 peaJbHOM KU3HU U IPOBOJUTH COOTBETCTBYIOIME BHIYUCIICHUS C IPUMEHEHHEM 000U U
TPUTOHOMETPHH (ITOJIB3YSACh, TJI€ HEOOXOANMO, KATBKYISITOPOM).
IIpenmeTHble pe3ynbTaThl OCBOCHUS IIPOrpaMMbl y4€OHOI0 Kypca K KOHIly oOyueHus B 9 Kiacce.
3HaTh TPUTOHOMETPUYECKHE (PYHKIIUU OCTPBIX YTIIOB, HAXOIUTH C UX IOMOIIBIO Pa3IMYHBIC JICMEHTHI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pEIIeHUE MPSMOYTOJIHBIX TPEYTOJIbHUKOBY). HaxoauTs (¢ moMoIibko
KaJbKYJISTOPA) JUTMHBI U YTIIBI I HeTaOIWYHbIX 3HaueHui. [lonp30BaThes hopMyaamMu IpUBEICHUS U
OCHOBHBIM TPUTOHOMETPUYECKHUM TOKIECTBOM Ul HAXOXKICHHUS COOTHOILIEHUN MEX Y
TPUTOHOMETPUYECKUMHU BeITMUYMHaMU. Vcnonab30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB ISl HAXOXKACHMUSI
Pas3IMYHbBIX AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY), IPUMEHATh UX IPU PELICHUN
reOMETPHUECKUX 3a7a4. BiageTs NoHATUSAME ITpeoOpa3zoBaHus OJO0H, COOTBETCTBEHHBIX AJIEMEHTOB
no100HbIX uryp. Iloap3zoBarbes cBONCTBaMM 110100 TIPOU3BOJIBHBIX (PUTYP, YMETh BHIUUCIATh AJUHBI U
HAXOJUTh YIIIbl y TOJ00HBIX (uryp. [IpuMeHsTh cBOMCTBAa MOAOOHS B TPAKTUYECKHX 3a4a4ax. Y METh
IIPUBOAUTH IIPUMEPHI MOJOOHBIX (DUTYp B OKpyskatolieM Mupe. [1osb30BaThCst TeOpeMaMu 0 IPOU3BEACHUN
OTPE3KOB XOpJ, O IPOU3BEICHUN OTPE3KOB CEKYILIUX, O KBaJpaTe KacareabHOH. 1101b30BaThCsl BEKTOpaMHu,
MOHUMAaTh UX F€OMETPUYECKUN U (PU3NYECKHI CMBICI, IPUMEHSTh UX B PELICHUH T€OMETPUUYECKUX U
¢usnueckux 3anad. [IpuMeHsTh CKaIsIpHOE POM3BEICHUE BEKTOPOB JIJIsl HAXOXKICHUS UTHH U YTJIOB.
ITosp30BaTbCAa METOIOM KOOPAMHAT Ha IIJIOCKOCTH, IPUMEHSATH €T0 B PEIIEHUH F€OMETPUUYECKUX U
MIPaKTUYECKUX 3a7a4. Biasers NOHIATUSAMU NIPaBUIBHOIO MHOTOYTOJIbHUKA, TMHBI OKPY>KHOCTH, JUIMHBI
IOYT'¥ OKPY’KHOCTH U PaJMaHHOW MEpBI YIJIa, yMETh BBIYMCIIATH IUIOIIAAL Kpyra U ero yacrei. IIpumensrs
MOJTyYCHHBIE YMEHUS B MPAKTHYECKUX 3a1adax. HaxonuTs ocu (WM EHTPbI) CUMMETpUU QUTYp,
IIPUMEHSTH JBUKEHUS ILIOCKOCTU B IPOCTENIINX ciaydasX. [[puMeHsTh oy4eHHbIE 3HaHUS HA ITPAKTUKE —
CTPOUTbh MaTEMaTUUYECKHE MOJEIH AJIs 33]]a4 PEAJIbHOM KU3HU U IIPOBOJIUTH COOTBETCTBYIOIINE
BBIUUCIICHUS C IPUMEHEHHUEM 000U U TPUTOHOMETPHUECKUX (DYHKIMH (TTONIB3YSACh, I/1e HE0OX0IUMO,
KaJIbKYJIITOPOM).

Conepxanune nporpamMmBsl

APUOMETUKA

PanmonanbHble ynca. Pacimpenrie MHOXKECTBA HaTypaJIbHBIX YMCEIT 10 MHOYKECTBA LIeJIbIX. MHOXecCTBa

m
LEJIBIX YUCEIT 1O MHOXKECTBA pallHOHAJIbHBIX. PaIII/IOHaJ'IBHOG YHCJIO0 KaK OTHOIICHHEC ;, racm — 1ICIoc

4KCII0, N — HaTypanbHOe. CTENEHb C LEIbIM IOKa3aTENIEM.
HelicTBuTENbHBIE Yncaa. KBapaTHbI KOpeHb u3 unciia. KopeHs TpeTheil cTenenu. 3anuch KopHeH ¢
MIOMOIIBIO CTETIEHU C APOOHBIM MOKA3aTEeIEeM.

[TonsiTre 06 nppauroHaibHOM uncie. MppanuoHaabHOCTD YKCiia 1 HECOM3MEPUMOCTh CTOPOHBI U
JMaroHany KBajpata. JlecaTHuHble NPpUOIMKEHNS UPPALMOHATBHBIX YHCEIL.

MHO0K€eCTBO JIeHCTBUTENBHBIX YHCEIT; IPEICTaBICHNUE JEHCTBUTEIBHBIX YHUCET OECKOHEUHBIMU
JeCATUYHBIMU Apo0siMu. CpaBHEHHE AEUCTBUTEIbHBIX YHCEN.

Koopaunatnas npsimasi. MI3o0paskeHue yncen ToukaMu KOOpAWHATHOU npsiMoi. YucnoBele
IIPOMEXKYTKH.

N3mepenus, npudankenns, oueHkH. Pazmepsl 00bEKTOB OKpYXKaAIOUIEro Mupa (0T 3JIeMEHTapHbIX YaCTHUIL
1o BeeneHHolt), IIMTENbHOCTD MPOLIECCOB B OKPYIKAIOILIEM MHUpE. BblieeHe MHOXKUTENS — CTENIEHU
JecsITH B 3anucu yucia. [IpubnmkxéHHoe 3HauyeHNe BETUYUHbI, TOYHOCTh Npuoimxkenus. [Ipukuaka u
OLICHKA PE3YJIbTATOB BHIYUCIICHUM.

AJIT'EBPA
Auredpanyeckue BbIpakeHUsi. bykBeHHbIE BbIpaXeHU (BBIpAKEHHSI ¢ IEpEMEHHBIMN). YncnoBoe
3HaueHue OYKBEHHOTO BhIpakeHus. JlomycTuMble 3HaueHus nepeMeHHbIX. [locTaHoBKa BhIpaskeHU
BMECTO nepeMeHHbIX. [IpeoOpa3zoBaHre OyKBEHHBIX BBIPAXKEHUN HA OCHOBE CBOMCTB apu(hMETHUECKUX
neiictBuil. PaBeHcTBO OyKBEHHBIX BbIpaxkeHH. ToXIecTBo.

CreneHsb ¢ HaTypaJabHBIM ITOKa3aTeIeM U €€ cBoiicTBa. OgHOWIEHBI U MHOTOWIEHbl. CTeneHpb
MHorouneHa. CiiokeHre, BBIYUTaHUE, YMHOKCHUE MHOTOWIEHOB. DOPMYIIBI COKPAIIEHHOTO YMHOKEHHS
KBaJpaT CyMMBI M KBaJpatT pasHocTH. DopmMyia pa3HOCTH KBaapaToB. [IpeoOpazoBaHme €100 BHIPAKECHUS
B MHOro4wiIcH. Pa3noxeHre MHOTOWIEHOB Ha MHOKHATEIH. MHOTOYJICHBI ¢ OJHOU
nepemeHHol. Kopens MHOrowieHna. KBagpaTHblil TpEXuiieH; pa3ioKeHUe KBaAPaTHOrO TPEXUWIEHA Ha
MHOKHTEIIH.



Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO anredpanueckoii Apodu. CrokeHue, BBIMUTaHuE,
YMHOXXEHHE, JIeJIeHuE anredpandeckux apooeit. CTeneHs ¢ 1eIbIM MoKa3aTesieM U €€ CBOHCTBA.

ParmonanbHbie BEIpaXXeHUS U UX Mpeodpa3oBanus. Jloka3aTenbCTBO TOXKICCTB.

KBagparHbie kopHH. CBOMCTBA apu(METHUECKUX KBAaIPATHBIX KOPHEH U UX IPUMEHEHUE K
peoOpa30BaHUIO YHUCIOBBIX BBIPAKECHUN U BHIYHCIICHUSM.

YpaBHenusi. YpaBHeHuUe ¢ 0HOM niepeMeHHoi. Kopenb ypaBHeHuUs1. CBONMCTBA YMCIIOBBIX PABEHCTB.
PaBHOCHIIBHOCTD YpaBHEHU.

JIuneiinoe ypaBHenue. KBagpatHoe ypaBHeHue: popMyia KOpHEl KBaJpaTHOro ypaBHeHMs. Teopema
Buera. Pemienue ypaBHeHUN, CBOAAIMXCS K JIMHEWHBIM U KBaApaTHBIM. [IpuMepsl pelieHns: ypaBHEHHM
TpeThel U 4eTBEPTOU cTerneHel. Pemenne qpoOHO-paniioHaIbHBIX YPaBHCHHH.

VYpaBHeHue ¢ AByMs IlepeMEHHbIMU. JInHEiHOE ypaBHEHUE C IBYMSI IEPEMEHHBIMU, IPUMEPHI
pEILIEHNs] ypaBHEHUH B LIEJIBIX YHCIIAX.

Cucrema ypaBHEHMI ¢ JByMsI IEpEMEHHBIMU. PaBHOCHIIBHOCTH cucTeM. CUCTEMBI ABYX JIMHEHHBIX
YPaBHEHHH C ABYMs IEPEMEHHBIMH; PELICHHUE MTOJACTAaHOBKOM U ciokeHueM. [Ipumepsl pemienns cucrtem
HEJIMHEHHBIX YPABHEHUH C ABYMs [IEPEMEHHBIMMU.

Pemienue TekcTOBBIX 3aau aNreOpandeckuM CrocoOOM.

JlekapTOBBI KOOPAMHATHI Ha IJIOCKOCTH. [ 'padudeckas nHTepnpeTanus ypaBHEHHUS C IBYMS
nepeMeHHbIMU. I'paduk TMHEHHOro ypaBHEHUS C IBYMsI IEPEMEHHBIMU; YTTIOBOM KO3 (DUIIMEHT NPAMOK;
YCIIOBHE NApaJICIbHOCTH MPSAMBIX. [ paduku mpocTeHimmx HeMMHEHHbBIX YypaBHEHU: mapabona, rumepoora,
OKpYy>kHOCTb. ['padmueckas MHTEpHpETaLUs CUCTEM YPaBHEHUH ¢ ABYMs IEPEMEHHBIMHU.

HepaBencrBa. UncnoBble HEpaBEHCTBA U UX CBOWCTBA.
HepaseHncTBO ¢ 0HOM NepeMeHHON. PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENHbIE HEPABEHCTBA C OJIHON
nepemeHHoll. KBaagpaTHbie HepaBeHcTBA. CHCTEMBI HEPABEHCTB C OJIHOM MEPEMEHHOM.

OYHKINU
OcHoBHbIE OHATHSA. 3aBUCUMOCTH MEX 1y BennunHaMmu. [Tonsitue pynkuuu. Odnactb onpeaeneHus u
MHO3KeCTBO 3HaueHu pyHKuuu. Crocoos! 3ananus pynkuuu. ['paduk Gpynkunu. CBoicTBa PyHKIMIA, UX
otoOpakenue Ha rpaduke. [I[puMepsl rpaduKOB 3aBUCUMOCTEN, OTPAKAIOIINX PEATHHBIC MTPOIIECCHI.
YucaoBble pyHknuu. OyHKIMY, ONMUCHIBAIOLINE IPSIMYIO U 00paTHYIO MPONOPIIMOHATBHBIE 3aBUCMOCTH,
ux rpauku 1 cBoiicTBa. JInnelHas ¢pyHkuus, e€ rpaduk u coiictBa. KBaapatuunas pyHkuus, e€ rpapux u
cBoiicTBa. CTeneHHble (PyHKIMH ¢ HATYpaJIbHBIMU MOKa3aTensaMu 2 1 3, ux rpaduku u cBoiicta. ['paduku
bynxmmity = vVx, y = Yx, y = x|.
Yucnosble nociaenoBareJbHOCTH. [loHATHE YMCI0BON NTOCIEA0BATENBHOCTH. 3a1aHNE
MI0CJIeI0BATENbHOCTH PEKYPPEHTHOM hopMysoit u popmynoit N-ro wieHa.

Apudmernueckas u reomeTpuyeckas nporpeccur. @opmMyiibl N-ro ujaeHa apupMeTudeckon u
reOMETPHUECKON MPOrpeccuii, CyMMBI NEPBBIX N-X 4JIeHOB. M300paxkeHne wieHOB apupMeTHIeCKOH 1
F€OMETPUYECKON MPOrpecCrii TOUKaMU KOOPJAUHATHON MIIOCKOCTH. JIMHEHHBIA U 3KCITOHEHIIMATBHBIN POCT.
CnokHbIE TPOLIEHTHI.

BEPOATHOCTb U CTATUCTUKA
OnucarenbHast cratucTuka. [IpencraBieHue JMaHHBIX B BUAE TaOMUI, JuarpaMM, TIpaguKoB
MHTEpIpeTaus JaHHbIX. UTeHne u moctpoeHue Tadiuil, Juarpamm, rpadukoB 1o peaabHbIM JaHHBIM.
CayyaiiHast U13MEHYMBOCTh. CTaTUCTUYECKHE XapaKTePUCTUKH HaOOpa JaHHBIX: Cpe/iHee apupMeTHIeCcKoe,
MeraHa, HauOosblllee ¥ HaMMEeHblee 3HaueHus, pa3max. [IpeacraBinenre o BBIOOPOUYHOM HCCIEI0BAaHUU.
JIeMEeHTBI CTATHCTUKH. MHOKECTBO, 3JIEMEHT MHO>KECTBA, IIOJAMHOKECTBO. Ornepanyy Haj
MHOXECTBaMU: 00beJMHEHNE, NTepeceueHue. Mcnoab3oBanne rpaguueckoro NpeacTaBiIeHNs MHOXKECTB IS
OTMCaHUs PeATIbHBIX MPOIIECCOB U SIBJICHU, IPU pellleHuu 3a1a4. M3Mepenue paccenBanus TaHHBIX.
Jlucrniepcus ¥ cTaHIApPTHOE OTKJIOHEHUE YUCIIOBBIX HAOOpoB. [lnarpaMma paccenBaHusl.
Cay4aiinble cOOBITHSI U BepPOATHOCTD. [IoHATHE O ciTydyaliHOM ombITe U cilydailHOM coObITHH. YacToTa
ciryyaitHoro coobITus. CTaTUCTUYECKUH MOAXO]] K IIOHATHIO BEPOSATHOCTH. BeposTHOCTH
MIPOTHBOIOJIOXKHBIX COOBITHI. HezaBucumbie cOOBITHA. YMHOKEHUE BEPOSITHOCTEH. JloCTOBEpHBIC
HEBO3MOXHbIE COOBITHSI. PABHOBO3MOXHOCTB cOOBITHH. Kitaccuueckoe ornpeieneHue BeposSTHOCTH.
KomOunaropuka. Pemienne KOMOWHATOPHBIX 3amad rnepedopoM BapuaHTOB. KomMOMHATOpHOE MPaBUIIO
ymHOxeHus. IlepecranoBku u ¢akropuan. Coueranus M 4ucio coderaHuil. TpeyrompHuk Ilackais.
Pemienue 3a1a4 ¢ Mcnosib30BaHUEM KOMOUHATOPUKH.
I'eomerpuueckast BepossTHOCTh. CitydaifHbI BHIOOP TOUKH M3 (PUTYPHI Ha TUIOCKOCTH, U3 OTpe3Ka U U3 JyTH
OKPY>KHOCTH.



Hcneiranne. Yenex m Heymaua. Cepust ucnbiTaHuii 1o nepBoro ycmnexa. Cepus ucnbiTaHuil bepHyiu.
BepositHocTH coObITHI B cepur cTibITaHnid bepHym.
CrnyuaiiHast BelIMUYMHA W paclpeiesieHuEe BEpOsATHOCTEH. MaTemMaTHuecKoe OKUIAHWE M JIHUCHEPCHS.
IIpumepbl MaTeMaTHYECKOIO  OXKHIAHUS KaK TEOPETHMYECKOIO CPEJHEr0 3HAYCHHsS  BEIMYUHBIL.
MareMaTtnueckoe OXMUIAHUE U JAMCIEPCHs CIYyYalHOM BEIIMYUHBI «UUCIO YCIEXOB B CEpPUM HUCIBITAHUHN
bepnynnny.

[Tonsitue o 3akoHe Oosbmux uncen. M3MepeHue BeposiTHOCTEH € MOMOIIBIO YacTOT. Poib 1 3HaueHue
3aKoHa OOJIBIINX YKMCEN B IPUPOJIE U OOLIECTRE.

JIOT'UKA 1 MHOXECTBA
TeopeTuK0-MHOKeCTBEHHbIE OHATHA. MHOXXECTBO, 2JIEMEHT MHOKECTBA. 3a1aHUE MHOKECTB
[IEPEUUCIIEHUEM DIIEMEHTOB, XapaKTEPUCTUUECKUM CBOMCTBOM. CTaHapTHBIE 0003HAUEHUS YHCIIOBBIX
MHOkecTB. [lycroe MHOKecTBO U ero o6o3HaueHue. [logmuoxectBo. O0beqUHEHNE U TIEPECEUCHHE
MHOXECTB, Pa3HOCTb MHOKECTB.

Nmroctpanus OTHOLIEHUH MEKy MHOKECTBAMU C TIOMOILBIO IMarpaMM Oinepa — BeHHa.
JieMeHTHI JIOTUKH. [ToHATHE O paBHOCUIIBHOCTH, CIIEJOBAHUHU, YIIOTPEOIEHNUE JTOTMUYECKUX CBA30K ecil ...,
mo ..., 8 MOM U MOJILKO 8 MOM Clyuae, JOTUYECKUE CBSI3KU U, UU.

MATEMATUKA B UICTOPUYECKOM PA3BUTUU

Uctopust hopMupoBaHus MOHATHS YKCIA: HaTypaidbHbIE YuCia, IpOOH, HEAOCTATOYHOCTD
palMOHAIbHBIX YUCEI JUIsl FEOMETPUUECKUX U3MEPEHUM, UppaliioHaibHble ynciaa. CTapuHHBIE CUCTEMBbI
3anucu yucen. [lpodu B Basunone, Erunre, Pume. OTkpbiTue necsatuynbix qpooeit. CTapuHHbBIE CUCTEMBI
Mep. JlecsTuunble qpodbu U MeTpuueckas cuctema mep. [losiBnenue oTpunareabHbIX ynucen u Hyis. JI.
Maruuikuii. JI. Ditnep.

3apokaeHue anreOpsl B Heppax apudmeTrku. An-Xopesmu. Poxxaenne OykBeHHON cHMBOJHKH. 1.
®epma, . Buer, P. [lekapt. HcTopus Bonpoca 0 HaxoxIeHUU GopMy KOpHEH anredpandeckux
YpaBHEHUM, HEPA3PELUIMMOCTh B paJuKajax ypaBHEHUH cTenenu, oonbiuei yetelpéx. H. Tapranbs, [Ix.
Kapmano, H. X. A6ens, O. l'anya.

N300perenue MeToaa KOOpAUHAT, TO3BOJISIOIIETO IEPEBOIUTH TEOMETPUUYECKUE OOBEKTHI Ha SI3BIK
anreopsl. P. Jlekapt u I1. @epma. [TpumMeps! pa3iinyHbIX CUCTEM KOOPAMHAT HA MIIOCKOCTH.

3amaua Jleonapao Iuzanckoro (Gubonayun) o kponukax, yrcia GuboHauuu. 3a1aya o MaxMaTHON
JOCKE.

Hcroku Teopun BEpOATHOCTEN: CTpaxoBoe A€o, a3apTHele Urpsl. I1. @epma u b. Ilackans. S.
bepnymm. A. H. Konmoropos.

Harasignas reomerpus. Harnsanele npeacTraBieHus o IPpOCTPaHCTBEHHBIX (pUrypax: Kyo,
napajiesienune1, npusma, nupamuaa, map, cgepa, Konyc, tuiauaap. MzobpakeHre npocTpaHCTBEHHBIX
¢uryp. [Ipumeps! ceuenunii. Muororpanuuku. [lpaBunbHbeie MHOrOrpanHuku. [Ipumeps! pa3BépTok
MHOT'OTPaHHHUKOB, LIMJIMH/IpA U KOHYCA.

[Tonstue 06bEMa; enuHUIBI 00bEMa. OOBEM TPIMOYTOJILHOTO
napajenenuneaa, Kyoa.

I'eomerpuueckne purypsl. [Ipsameie u yrisl. Touka, npsimMas, iIockocTb. OTpe30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble M CMEXKHBIE yIibl. bruccekTpuca yria.

[TapannensHble U nepecekaromuecs npsmoie. [leprnenaukynspHable npsaMblie. TeopeMbl 0
NapaJuIeIbHOCTH U NEPIIEHANKYIAPHOCTH NpAMbIX. [lepnienukyap u HakioHHas K npsmoi. CepelHHBIN
MEPIEeHIUKYIIAP K OTPE3KY.

I'eomerpuueckoe MecTo Touek. CBOICTBAa OUCCEKTPUCHI YIJIa M CEPEIUHHOTO MEPIEHIUKYIIpa K
OTpE3KY.

Tpeyronsauk. BeicoTa, Mennana, OuccekTpuca, CpeiHss JINHUSL
TpeyrojbHuKa. PaBHOOEpEeHHbIE U PAaBHOCTOPOHHHE TPEYTOJIbHUKHN; CBONCTBA U MPU3HAKU
paBHOOEIpEeHHOTO TpeyroabHuKa. [Ipr3Haku paBeHCTBA TPEYTrOIbHUKOB. HepaBeHCTBO TpeyroibHUKA.
CooTHOIIEHN MEXy CTOPOHAMU U YIIIaMU TPEYTOJIbHHKA.

CymmMma yriioB TpeyroibHuKa. BHemnue yrisl Tpeyronbpauka. Teopema ®aneca. [Tonodue
TpeyrobHUKOB. [Ipu3Haku mogoous TpeyroasHukoB. Teopema Iludaropa. Cunyc, KOCHHYC, TAHTEHC,
KOTaHT'€HC OCTPOTo yria NpsMOYroJbHOro TpeyrojapHuka u yrios ot 0 1o 180°; npuBeneHue k octpoMy



yriay. Penenne npsMoyrosiabHbIX TpEYroJbHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. Dopmysl,
CBA3BIBAIOIIME CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC OJHOTO M TOTO e yria. Pelenne TpeyroibHUKOB:
TeopeMa KOCUHYCOB M TEOpEMa CUHYCOB. 3aMedaTelbHble TOUKH TPEYrOJIbHUKA.

YertbipéxyronpHuk. [lapamnenorpamm, ero cBoiicta u nmpusHaku. [IpsmoyronbHuk, KBajapart, poMo,
UX CBOMCTBA U IIpU3HAKU. Tpanenus, CpeHss JIMHUS TPAIICLUH.

MHoroyronbsHuK. Beimykiibie MHOrOyrosibHUKA. CyMMa yIJIOB BBITYKJIOTO MHOTOYTOJIbHUKA.
IIpaBuibHBIE MHOTOYTOJIBHUKHU.

OxkpyxxHOCTb U KpyrT. [yra, xopaa. Cektop, cerMeHT. LleHTpanbHblii yroJ, BHUCAHHBIA YTOJI,
BEJIMYMHA BIIMCAHHOIO yriia. B3auMHOE pacronoKeHue npsamMoi U OKPYKHOCTH, IBYX OKPYKHOCTEH.
KacarenbHas 1 cexyiias K OKpyKHOCTH, UX CBOMCTBA. BriricaHHbIE ¥ ONIMCAaHHBIE MHOTOYT'OJIbHUKHU.
OKpy’>KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK, U OKPYKHOCTB, OIMCAaHHAs OKOJIO TPeyroyibHUKa. BricanHubie
Y OIIMCAHHbIE OKPYKHOCTH MPABUIIBHOI'O MHOT'OYT'OJIbHUKA.

I'eomerpuueckue npeodbpazoBanus. [lonstre o papenctse guryp. [lonsaTue o ABMKEHUH: OCEeBast U
LEHTpaJbHasi CAMMETPHUH, NTapaJljIesIbHbII nepeHoc, moBopoT. [lonarue o mogobun Guryp u roMOTETHH.

[TocTpoenust ¢ TOMOLIbIO HUPKYJIS U TuHEHKU. OCHOBHBIE 33/1a4i Ha IOCTPOECHUE: JIEJIEHNE OTPE3Ka
[I0I0JIaM; IIOCTPOCHHE YIJIa, PABHOTO JAHHOMY; IIOCTPOECHUE TPEYTOJIbHUKA IO TPEM CTOPOHAM; IOCTPOCHHE
MEPIEHANKYIISPA K MPSIMOM; TIOCTPOCHUE OMCCEKTPHUCHI YIIa; IEJIEHNE OTpe3Ka Ha N paBHBIX YacTeH.

Pewrenue 3a1au Ha BhIYMCIIEHUE, JOKA3AaTEIbCTBO U TOCTPOEHUE C UCIIOJIb30BAHUEM CBOMCTB
U3Y4YEHHBIX puryp.

HN3mepenue reomerpuyeckux BeJu4uH. [[inuHa otpeska. PaccrosHue ot Touku 10 npsimon. Paccrosanue
MEXy MTapajuIeIbHBIMU IPSIMBIMHU.

[lepumMeTp MHOrOYroJIbHUKA.

JlnvHa OKpY>KHOCTH, YUCJIO T; JJIMHA TYTU OKPYKHOCTH.

I'panycHas mepa yriia, COOTBETCTBUE MEXAY BEIMUYMHOMN LIEHTPAJIBHOTO yria U AJIMHON AyTH
OKPYKHOCTH.

[TonsTre mnomaau miockux ¢uryp. PaBHococraBineHHbie U paBHOBenukue Gurypsl. [Inomanp
psAMOYTroJsibHUKA. [[nomany napanienorpaMma, TpeyroJibHUKA U Tpanenud. [1nomans MHOTOyronbHuKa.
[Tnomanp kpyra u miomaas cektopa. CoOOTHOIIEHUE MEXKIY TUIOMIAIIMU MTOJA00HBIX (Uryp.

Pemenue 3a1a4y Ha BBIYMCIICHUE U JJOKA3aTEIbCTBO C UCIIOJIb30BAHUEM M3YUYEHHBIX (DOPMYIL.
Koopaunarsl. Ypasaenue npsmoid. Koopannarsl cepennnbl orpeska. @opMyiia pacCTOSHUS MEKIY IBYMS
TOYKAaMH IIJIOCKOCTH. Y PaBHEHHE OKPYKHOCTH.

BexkTopsl. [nmnna (Mmoayns) BekTopa. PaBeHcTBO BekTOpoB. KomnnneapHsie BekTopbl. KoopaunaTsl
BEKTOpAa. YMHOKEHHE BEKTOPA Ha YNCII0, CYMMa BEKTOPOB, PA3JI0KEHNE BEKTOPA 110 IBYM
HEKOJUIMHEAPHBIM BeKkTopaM. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

TeopeTnko-MHOXKecTBEeHHbIE MOHATHA. MHOXXECTBO, 3JIEMEHT MHOXKECTBA. 3aJaHE MHOXKECTB
NEPEeUYHCICHUEM JIEMEHTOB, XapaKTepUCTUUECKUM cBoMcTBOM. [TogmHOKecTBO. OObeAMHEHUE U
IIepECeYeHNE MHOKECTB.

JieMeHThI JIOruKHu. Onpenenenne. AKCMOMBI M TeopeMsbl. [lokazaTenbeTBo. J[0ka3areabcTBO OT
npotuBHOTO. Teopema, oOpaTtHas ganHou. [Ipumep u KOHTpIIpUMED.

[ToHsATHE O PaBHOCUIIBHOCTH, CJIEIOBAaHUU, YIOTPEOIEHUE IOTHYECKUX CBA30K €Cl ..., MO ..., 8 MOM U
MOIbKO 8 MOoM clyyae, TOTUYECKUE CBSI3KH U, UU.

I'eomeTpusi B ncropuyeckom pazsutum. Ot 3emuemepus k reometpun. [Iudarop u ero mxomna. Panec.
Apxumen. [ToctpoeHne npaBuUIbHBIX MHOTOYTOJIbHUKOB. Tpucekuus yriaa. KBagpartypa kpyra. Y iBoeHue
ky0a. Mcropus uucna m. 3osotoe ceuenue. «Hauana» Esknuna. JI. Diinep. H. U. Jlo6aueBckuii. Mctopus
IIATOrO MOCTYJIaTa.

N300peTenue MeTo1a KOOPMHAT, MO3BOJISIOLIETO MEPEBOIUTh
reoMeTpuyeckrie o0beKThl Ha s3bIK anredpsol. P. Jlexapt u I1. depma. [Ipumepsl pa3audHbIX CUCTEM
KOOPAMHAT HA INIOCKOCTH.



TemaTn4yeckoe MIAHUPOBAHUE.

Auredpa 8 - 9 kiaccbl

Homep
XapakTepucTHKA OCHOBHBIX BUI0B
naparpadga KosmmaectBo
Copep:xanue y4eOHOr0 MaTepHaJa qacos AesITeJIbHOCTH yYeHHKA
(Ha ypoBHe y4eOHBIX JeiicTBHI)
8 kiace
I'naBa 1 PanumonajabHble APOOH 23
1 ParnronaneHble IpoOHM 1 UX CBOWCTBA 5 DopMyIUpOBaTh OCHOBHOE CBOMCTBO
- pannoHaIBHOI IPOOH U IPUMEHSTH €ro IS
2 CymMa U pa3HOCTh pobeit 6 N
npeoOpa3oBaHus ApoOeil. BRIMOIHATH ciiokeHue,
KonrponbHast padora Nel 1
BBIUNTAHUE, YMHOXKEHUE U JCJICHUE PAMOHAIBHBIX
3 [IponsBenenne u yacTHOE Ipodei 10 npo0eii, a TakKe BO3BEIICHHUE APOOU B CTCIICHB.
KontpomsHas padora Ne2 1 BrInonHAT pa3iuyuHble NpeoOpa3oBaHus
pannoHaIBHBIX BBIPQ)KEHHH, TOKA3bIBATh
. k
TOXAECTBA. 3HATh CBOMCTBA QYHKLIMH Y = —, rae K #
X
0, 1 ymeTs cTpouts e€ rpaduk. Vcrnons3oBaTs
KOMITBIOTEP ISl HCCIIEIOBAHMSI TIOIOKCHHUS
rpaduka B KOOPIMHATHOM INIOCKOCTH B
3aBHCHUMOCTH OT K
I'maBa 2 KBagpaTHble KOPpHH 19
4 JleficTBUTENIbHBIEC YUCIIa 2 IIpuBoaUTE IpUMEPHI PALIMOHAIBHBIX U
- - HppanfoHATIBHBIX Yrcesl. HaxonuTe 3Ha4eHus
5 Apupmernueckuii KBaIpaTHBIA KOPEHb 5 o
apuMeTHIECKNX KBaAPATHBIX KOPHEH, UCTIONb3Ys
6 CgotiicTBa apr(hMETHIECKOTO KBaJAPATHOTO 3 TIPY HEOOXOMMOCTH KalbKyJIsATOp. JloKa3pIBaTh
KOpPHS 1 TEOpEMBI O KOPHE U3 POU3BEICHHS U APOOH,
KonTponbnas pabora Ne3 TOXKIECTBO Va2 = |a|, IpUMeHATh uX B
N npeoOpa3oBaHuAX BeIpaskeHni. OcBOOOXKAaThCS OT
7 IIpumeHeHne CBOHCTB apu(pMeTHIECKOTOo
MPPaOHATIHLHOCTH B 3HAMEHATEIISX
KBaJIpaTHOI'O KOPHsI 7 Seit a_a_p
o0eif Buga — . BerHOCHTE MHOXHTEIB 32
KonrponsHas pa6ota Ned 1 Ap a5 Thrve
3HaK KOPHS M BHOCUTh MHOXHTENb MO 3HAK KOPHS.
Hcnonp30BaTh KBaApaTHEIE KOPHU JUTS BEIPAXKEHUS
NEPEMEHHBIX U3 TEOMETPUYECKUX U (PU3UUECKUX
dopmyi. Ctpouts rpaduk dyHKumH y= VX 1
WITIOCTPUPOBATH Ha rpaduke e€ cBoWCTBa
I'naBa 3 KsaapaTHbie ypaBHeHUS 21
8 KBanpaTHOe ypaBHEHHE U €TO0 KOPHU 10 Pemate kBagpaTHbie ypaBHeHHA. Haxoquts
Kontpossnas pabora Ne5 1 1o 100pOM KOPHHU KBAJAPATHOTO YPAaBHEHHUS,
ucnoib3ys reopemy Buera. MccnegoBaTh
9 JpoOHbIe parioHAIFHBIC YPaBHEHHS 9
KBaJIpaTHbIE YPaBHEHUSI MO AUCKPUMHHAHTY U
KonrponbHas padora Ne6 1
koaddunreHTaM. PemaTs qpoOHBIE pallnoHaTbHEIE
ypaBHEHHMS, CBOJIS pEIICHNE TaKUX YPaBHEHUH K
PELICHUIO JIMHEHHBIX U KBaJIpaTHBIX YPAaBHEHUIT C
MOCIETYIOIUM UCKIIOUEHUEM NOCTOPOHHUX
KOpHeH. Pemate TekcToOBBIE 3a1a4H, UCTIONB3YS
KBaJIpaTHBIE U IPOOHBIC YpaBHEHUS
I'maBa4 HepaBeHcTBa 20
10 UucnoBble HEPABEHCTBA U UX CBOMCTBA 8 ®opMynupoBaTh U 10Ka3bIBaTh CBOIICTBA
KonrponbHas padora Ne7 1 YHCIIOBBIX HEPABEHCTB. VIConb30BaTh anmapar
N N HEPaBEHCTB Ul OLIEHKU MOTPEIIHOCTH U TOYHOCTH
11 HepaseHcTBa ¢ 0JHOI epeMEHHON U UX 10
1 npubmmkenus. Haxoauts nepeceyenue u
CUCTEMBI

Konrponbnas padora Ne§

00beIMHEHNE MHOYKECTB, B YACTHOCTH YHUCIOBBIX
MPOMEXYTKOB. PeraTh InHelHbIle HepaBEHCTBA.
PemiaTh cHCTEMbI TIMHEWHBIX HEPABEHCTB, B TOM
YHCIIe TAKUX, KOTOPBIE 3alMCaHbl B BUJIE JBOWHBIX
HEpPaBEHCTB




Homep

XapaKTepnchca OCHOBHBIX BUA0B

naparpadga KoanuectBo
ConepixaHue y4eOHOT0 MaTepHaja 4ACOB AeATETbHOCTH YYCHHKA
(Ha ypoBHe y4eOHBbIX el CTBHUII)
I'maBa S CremneHs ¢ HeabIM OKa3aTeaeM. 11
DJIEMEHTBI CTATUCTUKHU
12 CreneHsb C LEIBIM NT0Ka3aTelIeM U ee 6 3HAaTh OIpe/eNieHHe U CBOMCTBA CTETIEHH C LIENIbIM
CBOMCTBa 1 nokasareseM. [IpuMeHsITh CBOMCTBA CTENIEHU C
KonTtponsHaas padora Ne9 LIeIBbIM NIOKA3aTeNeM IIPH BBIITOJIHEHUU
BBIYHCIICHUH U IPe0Opa30BaHNN BBIPAKCHHH.
13 ONeMEeHTHI CTaTUCTHKH 4
Hcnonp30BaTh 3aIKCh YHACEN B CTAHIAPTHOM BHJIE
JUISL BBIPA)KEHUSI U COMOCTABIICHUS Pa3MEPOB
00BEKTOB, JUTUTEINEHOCTH IPOLIECCOB B
okpy>katomeM mupe. [IpuBoauTs npuMepsl
penpe3eHTaTUBHON U HEpEeNpe3eHTaTUBHOM
BBIOOpKH. M3BNIeKaTh MHGOPMAIHIO U3 TaOIHIL
YacTOT U OPraHU30BBIBATH HH(POPMAIIMIO B BUJC
TabJIHI YaCTOT, CTPOUTH HHTEPBANBHBIN PSI.
Hcnonp30BaTh HarIAAHOE NIPEICTABICHHUE
CTaTHCTHYECKOH NH(OpMany B BUIE CTOIOUATHIX
U KPYTOBBIX JUAarpaMM, MOJUTOHOB, TUCTOTPaMM
I[HoBTOpeHue 8
UroroBslit 3auet 1
HtoroBasi KOHTpobHAs paboTa 2
9 kJaace
I'maBa 1 Ksaaparnunasi pyHkums 22 Boruncnars 3HaueHUs QYHKINH, 3aJaHHON
1 DyHKIM 1 X CBOficTBa 5 gopMynoﬁ, a TakKe ABYMs M TPEMA dopmynamu.
MIICHIBATH CBOWCTBA (DYHKIMH HA OCHOBE X
2 KBanpatHblii TpexusieH 4 rpaudeckoro mpeacTaBieHus. MIHTepnpeTupoBarsb
KonTponbaas pabota Nel 1 rpaduku peanbHBIX 3aBUCUMOCcTel. [loka3piBaTh
CXEeMaTHYECKH MOJIOKEHHUE Ha KOOPANHATHOU
3 Ksanparnunast pyHKIUS U ee rpaduk 8 MI0CKOCTH rpaduKoB GYHKIHi ¥ = ax?, y = ax? +n,
4 Crenennas Gpynkuus. Kopens N-oi 3 y = a (x —m)?. Crpouts rpadux yHKumu
CTeleHn 1 y= aX2 +bx +c, YMETh YKa3bIBaTh KOOPAMHAThI
KonTponbnas paborta No2 BEPIIUHEI TapaboIIbl, €€ 0Cb CHMMETPHH,
HarpaBJIeHue BeTBel mapaboutsl. M300paxars
cxemaTudecky rpauk GpyHkuuu y = X"
¢ 4éTHBIM 1 HeYETHBIM N. [ToHNMAaTh cMBICT
3ammceii Buaa 3/a, Va ¥ T. 1., IJie @ — HeKoTopoe
yycao. MiMeTs npencTaBieHle 0 HaX0XKICHUN
KOpHEH N-1 CTENEHU ¢ MOMOIIBIO KAJIBKYJIATOpa
I'naBa 2 YpaBHeHHsI U HEPABEHCTBA C OHOI 14
nepeMeHHOMH
5 YpaBHEHUS ¢ OAHOM NIEPEMEHHON 8 Pewats ypaBHEHMsI TPETbEYN U YETBEPTOM CTENIEHU
N N C TIOMOIIBIO PA3I0KEHISI HA MHOKATEIN
6 HepaBeHncTBa ¢ ogHOM niepeMeHHON 5
KomtporbHas pabota Ne3 1 BBEJICHHS BCIIOMOTATEIFHBIX IEPEMEHHBIX, B
YaCTHOCTH peIaTh OMKBAAPATHBIC YPAaBHEHHUS.
Pemate a1poOHBIE panMoHaIbHBIE ypaBHEHNS,
CBOJIS UX K LI€NBIM YPaBHEHUSIM
C MocneayroIe nposepkoi kopHeil. Pemare
HEPaBEHCTBA BTOPOU CTENEHH, UCTIONbB3YS
rpadudeckue npeacrasiaeHus. Vcrnons3oBaTh
METO/J] MHTEPBAJIOB ATl PELLIEHHSI HECIIOKHBIX
panroHaIbHBIX
HEPaBEHCTB
I'naBa 3 YpaBHeHHsl U HepaBeHCTBA C IByMs 17
nepeMeHHbIMH
7 VYpaBHEeHUS ¢ IBYMsI IEPEMEHHBIMH U HX 10 CrpouTtb rpaduky ypaBHEHUH ¢ AByMs

CHUCTCMBI

HepaBeHcTBa ¢ AByMS TepeMEHHBIMH U X

NepEeMEHHBIMHU B ITPOCTEHIINX CiIydasx, KOraa
rpaduKoM sIBIIsIETCS IpsiMast, mapabona, runepooia,




Homep

XapaKTepnchca OCHOBHBIX BUA0B

naparpadga KoanuectBo
ConepixaHue y4eOHOT0 MaTepHaja qacoB AesITeJIbHOCTH yYeHHKA
(Ha ypoBHe y4eOHBIX AeiicTBHI)
CUCTEMBI 6 OKpY’KHOCTb. Mcrop30Bath uxX [uis rpad)uueckoro
KonrponbHas padora Ned 1 pELIeHUs CUCTEM YpaBHEHHUH C IBYMs
nepeMeHHbIMHU. PerraTh crioco6oM MoacTaHOBKH
CHCTEMBI IBYX YPaBHEHUI C IByMsl IIEPEMEHHBIMH,
B KOTOPBIX OJJHO YpaBHEHHUE NEePBOM CTENECHH, a
JIpyroe — BTOpOM cTeneHu. PemaTs TeKCTOBbIE
3aJja4d, UCIONB3Ysl B KAUECTBE anreOpanieckon
MOJEJU CUCTEMY YPaBHEHHUM BTOPOM CTENEHHU C
JIBYMsI IEPEMEHHBIMH; PEIIaTh COCTABICHHYIO
CHCTEMY, HHTEPIIPETUPOBATH PE3YNIBTAT
I'maBa 4 Apudmerndeckass 1 reoMeTpHYecKas 15
Nporpeccuu
9 Apudmeruueckas mporpeccus 7 IIpuMeHATh UHACKCHBIC 0003HAYCHHUS IJIS YICHOB
KontpombsHas pabora No5 1 nociyenoBarenbHocTel. IIpuBoaUTh NpUMeEphI
3aJjaHus OCIIeoBaTeNIbHOCTEH hopMyoii N-To
10 I'eomerpuueckas mporpeccus 6 o 5 B
Korrponsras pa6ota Net 1 WIeHa ¥ PeKyppeHTHOH GopMymoii. BIBOZHTD
(dbopMyIBI N-TO YIeHa apupMeTHICCKOI
TIPOTPECCHU U TEOMETPHIECKOH Mporpeccu,
CYMMBI
HEPBBIX N WIEHOB apUPMETHIECCKON 1
TeOMEeTPHUUECKON porpeccuil, pemarhb 3aauu ¢
UCIIOJIb30BaHUEM 3THX (opmyil. /loka3biBaTh
XapaKTepPUCTUYECKOE CBOMCTBO apUPMETHIECKON U
TeOMETPUUECKON IIPOrpeccuii.
I'maBa 5 DiaeMeHTHI KOMOMHATOPHKH M TEOPHH 13
BepOsAATHOCTei
11 OneMeHTs KOMOMHATOPHKHI 9 BeinosHuTh Nepedop BceX BO3MOXKHBIX BAPHAHTOB
JUTSL Iepecuéra 00bEKTOB U KOMOMHAIIUH.
12 HauanbHble cBeI€HUS U3 TEOPUH 3 I 6
. PUMEHSITh IPaBHIO KOMOMHATOPHOTO
BepoATHOCTCH 1 yMHOXXeHUs1. Pacrio3HaBaTh 3a/1a4i Ha BBIYHCIICHUE
KonTponbnas pabota Ne7 . N
YHcIIa IePEeCTAaHOBOK, Pa3MEIIeHNH, COUeTaHNH U
NPUMEHSTh COOTBETCTBYIOIUE (DOPMYJIBI.
BbIuucasTs yacToTy CIlydaifHOTO COOBITHS.
OueHnBaTh BEPOSITHOCTH CIIy4aifHOTO COOBITHS C
TIOMOIBIO
YaCTOTHI, YCTAHOBJICHHON OIBITHBIM ITyTEM.
Haxoauts BeposSTHOCTH CITydaifHOTO COOBITHSI Ha
OCHOBE KJIACCHYECKOTO ONPEEIICHNS] BEPOSTHOCTH.
[TpuBOAKUTE TPUMEPHI JOCTOBEPHBIX U
HEBO3MOXXHBIX COOBITHI
IMoBTOpEeHUE 21
Hrorosas koHTposbHAs paboTta 2
I'eomeTpus 8 — 9 ki1accsl
Homep
naparpada Koamuecrso XapakTepucTHKA OCHOBHBIX BHIOB J€eATeJIbHOCTH
Copep:xaHue yueOHOI0 MaTepuaJia qacoB YYeHHKA
(Ha ypoBHe y4eOHBIX AeiicTBHI)
8 kirace
I'napa5  YerbIpexyroJbLHHKH 14
1 MHOTroyrojasHUKH 2 OOBSICHATD, YTO TAKOE JIOMaHasi, MHOT'OYTOJIbHHK,
€ro BEpUINHbI, CMEXHBIE CTOPOHBI, THAarOHAJIH,
2 [TapanmenorpamMm 1 Tparmenus 6




Homep
naparpadga

ConeprxaHue y4eGHOTo MaTepuaja

KoaunuecTrBo
4acoB

XapakTepHCTHKA OCHOBHBIX BHIOB /JesITeJIbHOCTH
yY4eHHKa
(Ha ypoBHe y4eOHBIX AeiicTBHI)

IIpsimoyroasHUK, poMO, KBagpat
Pewenue 3anau
KonrponbHas padora Nel

-

n300pakaTh U pacro3HaBaTh MHOTOYTOJIbHUKH Ha
YyepTekax; NOKa3blBaTh AJIEMEHTHl MHOTOYTOJIbHHKA,
€ro BHYTPEHHIOIO M BHEUIHIOIO 00J1acTH;
(opMyIHPOBATh OIPEEIEHHE BITYKIOTO
MHOT'OYTOJIbHHKA; H300pa)kaTh U PacIio3HaBaTh
BBIITYKJIBIC ¥ HEBBITYKJIbIE MHOTOYTOJIbHUKHY;
(hopMyTHpPOBaTh U JOKA3BIBATH YTBEPKACHHS O
CYMMe YTJIOB BBIIIYKJIOTO MHOTOYTOJIbHUKA H CYMMeE
€T0 BHEITHHX YIJIOB; OOBSCHATH, KAKUE CTOPOHBI
(BepIIHHBI) YETHIPEXYTONBHIUKA HA3BIBAIOTCS
TIPOTUBOIIOIOXKHBIMHE; ()OPMYJIUPOBATH ONPEICICHUS
rapaJuiesniorpamma, Tparennuy, paBHOOCAPEHHON 1
MIPSIMOYTOJIBHOHN Tparenuii, NpsMOyrolbHHIKa,
pomba, KBazparta; n300paxaTh U paclo3HaBaTh ATH
YeTBIPEXYTOIBHUKH; (POPMYIHPOBATh U I0KA3bIBAThH
YTBEPXKIEHHsI 00 UX CBOICTBaX M NPU3HAKAX; PELIATh
3aJlaud Ha BBIYUCIICHHE, 10Ka3aTeIbCTBO U
IIOCTPOEHHE, CBA3AHHBIE C STUMH BUIAMH
YeTBIPEXYTOIBHUKOB; OOBACHSITH, KAKHE JIBE TOUKH
Ha3bIBAIOTCS] CHMMETPHUYHBIMHI OTHOCHTEIILHO
TpsIMOii (TOYKH), B KAaKOM CiTydae Qurypa
Ha3bIBACTCS] CHMMETPHUYHON OTHOCHTEIBHO IPSIMOM
(TOYKM) U YTO TaKoe OCh (LIEHTP) CUMMETPUU
(bUrypbl; IPUBOJUTE IPUMEPHI GUTYp, 00JIAIAOIIIX
0ceBOi! (IICHTpaIbHOIT) CUMMeTpHeH, a Takke
IIPUMEPBI OCEBOM U LICHTPAIbHON CUMMETPUH B
OKpy’Karoleil Hac 00CTaHOBKe

I'maBa 6 Ilnomaman

14

HJ'IOH.[a,I[L MHOTOYT'OJIbHHUKA

[Inomane napamienorpamMma,
TPCYTOJIbHUKA U TpanCiun

Teopema ITudaropa
Pemenue 3amau
KontponsHas padora Ne2

N

OOBACHATD, KaK IPOU3BOJUTCS U3MEPEHHE
IJI0La/1Ied MHOTOYTOJIbHUKOB, KaKue
MHOTOYTOJIbHUKY HAa3bIBAIOTCSI PABHOBEITUKUMU U
KaKKe paBHOCOCTABJICHHBIMHU; (POPMYIIUPOBATH
OCHOBHBIE€ CBOMCTBA MJIOMIAJCH U BHIBOJUTD C UX
TIOMOIIBIO (POPMYIIBI IIOIIAICH MPSIMOYTOJIbHUKA,
napajuiesiorpaMma,

TpeyroJbHUKa, Tpaneuu; GopMyIupoBaTh U
JIOKa3bIBaTh TEOPEMY 00 OTHOIICHHUH TLTOIIAACH
TPEYroJbHUKOB, UMEIOLIUX 110 PABHOMY YIJIY;
(hopMynIHpOBaTh U JOKa3EIBaTh Teopemy [luaropa u
oOpatHyto eif; BEIBoIuTh hopMyy ['epoHa mis
IJIOLIaIM TPEYTrOJbHUKA; pelaTh 3a1a4i Ha
BBIYMCIICHHE H JIOKA3aTEIbLCTBO, CBSI3aHHBIE C
(dhopmymamu mionaael u Teopemoii Iugaropa

I'naBa 7 IlomoGHbIe TPEYroabHUKH

19

Omnpenenenne MoJOOHBIX TPEYTOIbHUKOB

[Tpu3naku nogoOus TpeyroabHUKOB
KonrponbsHas padora Ne3

[Iprumenerne Tog00Hs K JOKA3aTEIBCTBY
TEOPEM U PEIICHHUIO 3a/1a4

CooTHOILIEHUS! MEXAY CTOPOHAMU U
YIIaMHU OPSIMOYTOJIBHOTO TPEYTOIbHHUKA
Konrponbhast padora Ned

OOBSICHATD OHSTHE MPONTOPIIMOHAIEHOCTH
OTpPE3KOB; (hOpMyIMpPOBATH ONpPEIENeHNUS TT0J00HBIX
TPEYroJILHUKOB M K03(dHIINEeHTa T0J00HS;
(opMyIHpOBaTh U JOKa3bIBaTh TEOPEMBI: 00
OTHOIIICHHH IIIOIIA/AeH TOJOOHBIX TPEYTOJILHUKOB, O
MIPU3HAKAX MMOI00US TPEYTONBHUKOB, O CPEeTHEH
JIMHUH

TPEYroJNIbHUKA, O TIEPECEUCHNU MeINaH
TPEYroJIbHUKA, O MPONOPLHOHAIBHBIX OTPE3KaxX B
MIPAMOYTOJIBHOM TPEYTOJIbHUKE, OOBSICHATD, YTO
TaKoe METOA NMOoAo0us B 331a4ax Ha MOCTPOCHHE, U
MIPUBOJUTH IPUMEPHI IIPUMEHEHHSI TOTO METO/1a;
0OBSICHATB, KaK MOYKHO MCIIOJIb30BaTh CBOMCTBA
MOJJOOHBIX TPEYTOJILHUKOB B M3MEPUTEIBHBIX
paboTrax Ha MECTHOCTH; OOBSICHATD, KAK BBECTH




Homep
naparpadga

ConeprxaHue y4eGHOTo MaTepuaja

KoaunuecTrBo
4acoB

XapakTepHCTHKA OCHOBHBIX BHIOB /JesITeJIbHOCTH
yY4eHHKa
(Ha ypoBHe y4eOHBbIX el CTBHUII)

MTOHATHUE MMOI00US ISl MPOU3BOJILHBIX (QUTYD;
(hopMyIHpOBaThH ONPEICIICHUE U WLTIOCTPUPOBATH
MOHATHUS CHHYCa, KOCUHYCA U TAHI'CHCA OCTPOTrO yria
MPSIMOYTOIBHOTO TPEYTOJIbHUKA; BEIBOJUTH
OCHOBHOE TPUT'OHOMETPHICCKOE TOXKICCTBO U
3HAYCHUS CHHYCa, KOCHHYCa 1 TaHTeHCa IS YTIIOB
30°, 45°, 60°; pemaTh 3aa9u, CBI3aHHBIC C
MoT00MEM TPEYTOIFHUKOB, JJIS1 BRIYACICHUS
3HAYCHHI

TPUTOHOMETPUIECKUX (DYHKIIHIA HUCIIOIE30BATh
KOMIBIOTEPHEIE TIPOTPaMMBI

I'maa8 OxpyxHOCTH

17

KacaTenpHas Kk OKpy>KHOCTH

L[eHTpaJ'IBHLIC 1 BIIMCAHHBIC YTJIbI

~

YeTsIpe 3aMedaTenbHbIE TOUKU
TPEYroJbHUKA

BnucanHnas v onucaHHas OKpy»XKHOCTH
Pemenue 3anay
Kontponbnas pabora Ne5

PN~ W

HccenenoBaTh B3aUMHOE PaCIONIOKEHUE NIPSAMON U
OKPY>KHOCTH; (POPMYIIUPOBATE OTIpeIeIICHUE
KacaTeIbHON K OKPYKHOCTH; (DOpMYyITHpPOBAThH 1
JIOKa3bIBaTh TEOPEMBI: O CBOMCTBE KacaTeJIbHOIL, O
TIpU3HAKe KacaTeIbHOH, 00 0Tpe3Kax KacaTeiabHbIX,
MPOBEAEHHBIX U3 OJTHOW TOUKH; (POPMYyITHUPOBATH
MOHSATHS LIEHTPAJILHOTO YIJIa U IpalyCHON MEPbI
JYTU OKPY>KHOCTH; ()OPMYJIHPOBATh U JOKA3bIBAThH
TEOPEMBI: O BIIUCAHHOM YTIJIE, O IPOU3BEACHUN
OTPE3KOB MEPECEKAIOIINXCS XOPA; POPMYIHPOBATh U
JIOKa3bIBaTh TEOPEMBI, CBSI3aHHBIE C
3aMeyaTeNbHBIMU TOUKaMU TPEYTOJIbHUKA: O
OMCCEeKTpHUCe yTia U, KaK CIEACTBUE, O MePeceUeHIH
OHCCEKTPHUC TPEYTONBHUKA; O CEPEAUNHHOM
MEPHEHIUKYJIISIPE K OTPE3KY U, KaK CJIEeICTBUE, O
MIEPECEUEHUH CEPEANHHBIX MEPIEHIUKYISIPOB K
CTOPOHAM TPEYTOJbHUKA; O IEPECEUEHUH BBICOT
TPEyToJIbHUKA; (OPMYITHPOBATE ONPEISICHUS
OKpY>KHOCTEM, BIMCAHHOW B MHOTOYTOJIbHUK U
ONMCAHHOM OKOJIO MHOTOYTOJIbHUKA,
(GhopMyIHpOBaTh U JOKA3bIBATh TEOPEMBI: 00
OKPY>KHOCTH, BITUCAHHOW B TPEYTOJIBHHUK; 00
OKpPYXHOCTH, OIIUCAHHON OKOJIO TPEYrOJIbHUKA; O
CBOMCTBE CTOPOH OIMCAHHOI'O YETHIPEXYTOJIBHUKA; O
CBOICTBE YIJIOB BIMCAHHOI'O YETHIPEX -YrOJIbHUKA,;
peuarh 3a1a4u Ha BBIYKUCIIEHHE, JOKa3aTeIbCTBO U
IIOCTPOEHHE, CBSA3AHHBIE C OKPYKHOCTBIO,
BIHMCAaHHBIMU

U OMHMCAaHHBIMU TPEYTOJbHUKAMU U
YEeTBIPEXYTONIbHUKAMU; UCCIIEA0BATh CBOIICTBA
KOH(HUTypaIyii, CBI3aHHBIX C OKPY>KHOCTEIO, C
TTOMOIIBIO0 KOMITBIOTEPHBIX IPOTPAMM

IloBTOpEeHUe

Pemenne 3agau

9 kJacce

I'naBa 9 BexTopsl

TlonsTue BexkTOpa

CroxeHye U BhIYMTaHUE BEKTOPOB

VYMHOXKEHHE BEKTOPA Ha YUCIIO.
[IpuMeHeHHe BEKTOPOB K PEIICHHUIO 3a1a4

DopMyIUpPOBaTh ONPEIEICHUS U WILTIOCTPUPOBATH
TIOHATHUS BEKTOPA, €r0 JJIMHBI, KOJUIMHEAPHBIX U
PaBHBIX BEKTOPOB; MOTUBHUPOBATh BBEJICHHUE MOHITHI
U IEUCTBHM, CBSI3aHHBIX C BEKTOPaMU,
COOTBETCTBYIOLIUMH NIPUMEPAMHU, OTHOCSIIUMHUCS K
(hU3NYEeCKUM BEKTOPHBIM BEJIMYMHAM; IPUMCHSTh
BEKTOPBI U ACUCTBUA HAJ HUMHU NPU PEILICHUU
reoMEeTPUYECKUX 3a1a4

I'maBa 10 MeToa KOOpAUHAT

10

Koopaunats! BekTOpa

OOBSCHATH U WILTIOCTPUPOBATH TTOHSITHS




Homep

XapaKTepMCTmca OCHOBHBIX BUAOB I1€ATECJIbHOCTH

naparpadga KosunuyecTBo
Copep:xanue yueOHOI0 MaTepuaJa qacoB YYeHHKA
(Ha ypoBHe y4eOHBIX AeiicTBHI)
2 IpocTeiimue 3a1a4u B KOOPAUHATAX 2 MPSIMOYTOJBHOM CUCTEMbI KOOPAUHAT, KOOPAUHAT
- TOYKH ¥ KOOPJWHAT BEKTOPA; BBIBOJUTH U
3 VYpaBHEHUS OKPY>KHOCTHU U MPSIMOit 3
HCIOJIB30BaTh MPU PEIICHUH 33724 (POPMYIIBI
Pemerue 3anad 2 KOOpJAMHAT CEPEIMHBI OTPE3Ka, JUTMHBI BEKTOPA.
KonrponbHas padora Nel 1 ’ ’
PACCTOSIHHS MKy ABYMS TOUKAMH, YPaBHCHHUS
OKPYHOCTH U MPSIMOH
I'naBa 11 CooTHOIIEHHSI MEXKTY CTOPOHAMU U yIJaMu 11
TpeyrojsHuka. CkajsipHoe Mpou3BeAeHe BEKTOPOB.
1 CuHycC, KOCHHYC, TAHT€HC, KOTAHT'CHC yTJia 3 DopMyIHUPOBaTh U WLTFOCTPUPOBATH OMPEICICHHUS
CHHYCa, KOCHHYCa, TAHT€HCa ¥ KOTaHIeHCA YIJIOB OT
2 COOTHOIICHUS MKy CTOPOHAMU H o.
0 mo 180°; BEIBOJUTE OCHOBHOE
YIJaMHU TPEYroJbHHUKA 4
TPUTOHOMETPUUECKOE TOXKIECTBO U (POpMYIIBI
3 CkansipHO€ MPOU3BEACHUE BEKTOPOB 2 IpuBeIeHNs; pOPMYIMPOBATEH U OKA3bIBATH
Pemenne 3amau 1 TEOpPEMBI CHHYCOB W KOCHHYCOB, IPAMEHSATH UX MIPH
KonTtpomsHas padora Ne2 1 peIICHIH TPEYTOIBHUKOB; OOBSICHATH, KaK
HCTIONB3YIOTCS TPUTOHOMETPHUYECKIE (hOPMYITHI B
M3MEPHUTENBHBIX paboTax Ha MECTHOCTH;
(hopMyIHPOBATEH ONPEACTICHHS YTIIa MEKIY
BEKTOpaMH U CKAIIPHOTO IPOU3BEICHHS BEKTOPOB;
BBIBOJUTH (POPMYITY CKAIIIPHOTO MIPOU3BEACHUS
4yepe3 KOOPIUHATHI BEKTOPOB;
(opMynHpoBaTh U 000CHOBBIBATH YTBEPKICHHE O
CBOMCTBaX CKaJISIPHOTO ITPOM3BECHUS; UCIIOJIB30BATh
CKaJISIPHOE MPOM3BECHNE BEKTOPOB MPH PEIICHUN
3amadq
I'naBa 12 JInimHA OKPYKHOCTH U IUIOMIAAH KPyra 12
1 [IpaBubHBIE MHOTOYTOJbHUKH 4 dopMynupoBaTh ONpeelieHne MPABUILHOTO
MHOTOYTOJIbHHUKA; (POPMYTHPOBATE U JOKA3bIBATH
2 JlmHa OKPY’KHOCTH | IUIOIIAb KpyTra 4 o
TEopeMbl 00 OKPYKHOCTSIX, OIMCAHHON OKOJIO
Perenue 3anau 3 .
NPaBUJIBHOTO MHOTOYTOJIbHUKA M BIIUCAHHOM B HETO;
KonTponbnas padota Ne3 1
BBIBOJIMTH M UCIOJIb30BATH (POPMYIIBI ISt
BBIYUCIICHUS TUIOIIAIH IPABUIBHOTO
MHOTOYTOJIFHHKA, €r0 CTOPOHEI U pajnyca
BIIMCAHHOM OKPY)KHOCTH; peIllaTh 3a/1a4d Ha
MTOCTPOSHHE MPAaBUIIBHBIX MHOTOYTOJIEHUKOB;
OOBSICHATH TIOHATHS JITUHBI OKPYKHOCTH U IIIOIIA I
KpyTa; BEIBOTUTH (DOPMYIIBI IS BRIYHUCIICHUS JITHHBI
OKPY>KHOCTH W JJTUHBI IyTH, IJIOMIAN KpyTra ’
IUIOLIAM KPYTOBOTO CEKTOPa; IPUMEHSTh 3TH
(hopMyJIBI TIPH peIICHUH 3a71a4
I'maBa 13 JIBu:KeHust 8
1 ITonsiTue nBUKEHUS 3 OOBACHATB, YTO TaKOE OTOOPaKEHHE TUIOCKOCTH Ha
N ceOsl ¥ B KAKOM CITy4ae OHO Ha3bIBACTCS JIBHKCHHUEM
2 [MapanenbHBIH TEPESHOC U TOBOPOT 3
IUIOCKOCTH; OOBSCHATB, YTO TAKOE OCEBast
Pemerue 3anau 1 CUMMETpUS, IICHTPATbHAS CHMMETPHUS
KonTtpoasHas padora Ne4 1 - ey
napaJuieNibHbII IEPEHOC U MOBOPOT; 000CHOBHIBATH,
YTO 3TH OTOOPAKEHUS TNIOCKOCTH Ha ceOs SBISIOTCS
JBIKCHUSIME, OOBSICHATE, KAKOBA CBA3b MEKIY
JBIDKCHUSIMH U HAJIOXKCHUSAMH; HIUTIOCTPHUPOBATH
OCHOBHBIE BHJIbI IBUKCHHUH, B TOM YHCJIE C ITOMOIIIBIO
KOMIIBFOTEPHBIX IPOTPAMM
I'maBa 14 HauvajbHble CBelcHHS U3 CTepeoMeTpHH 8
1 MHororpaHHUKU 4 OOBSACHATH, YTO TAKOE MHOTOTPAHHHUK, €TI0
2 Teta ¥ HOBEPXHOCTH BPAIEHHS 4 rpaau, pédpa, BEPIIUHEI, THATOHAN, KaKOH

MHOTOTPaHHHK Ha3bIBACTCS BBITYKIIBIM, YTO
Takoe N-yrojibHas Mpu3Ma, e€ OCHOBaHHS,
0OKOBBIE I'PaHU ¥ OOKOBBIC p&Opa, KaKkas mpu3Ma




Home
P XapaKkTepuCTHKA OCHOBHBIX BHOB JAeSITeIbHOCTH
naparpadga KosunuyecTBo

ConepixaHue y4eOHOT0 MaTepHaja qacoB yY4eHHKa
(Ha ypoBHe y4eOHBbIX el CTBHUII)

Ha3bIBAETCSI MIPSIMOM M Kakasi HAKIIOHHOH, 4TO
TaKoe BHICOTA MPU3MBI, KaKas Mpu3Ma
Ha3bIBAETCs NapayIeNIeIUIICIOM U KaKOH
napaJiesenuIiesl Ha3bIBaeTCs IPSMOYTOJIbHbIM;
(hopMynHupoBaTh 1 0OOCHOBBIBATH YTBEPKICHUS
0 CBOMCTBE JMaroHajei napasuiesienunesia u o
KBaJpaTe JUaroHaJIu MPsIMOYTOJILHOTO
napaienenuieaa; OObICHITh, YTO TaKOe 00bEM
MHOT'OT'PaHHUKA; BBIBOIUTH (C MOMOIIBIO
npuanuna Kasansepn) popmymry o6béma
MPSIMOYTOJILHOTO Tapasuiesienunea; OObsICHATS,
KAKOM MHOI'OTPAHHMK Ha3bIBAETCS ITUPAMMIOMN,
YTO TAaKOE€ OCHOBAHUE, BEPIIMHA, OOKOBBIE
rpaHu, O0KOBBIE pEOpa 1 BHICOTA TTHPAMUIEI,
KakKasi TMpaMu/ia Ha3bIBaeTCsA MPaBUIBHOM, YTO
Takoe anogemMa NpaBUIbHON MUPAMUABI,
MIPUBOIUTH (PopMyITy 00bEMa THPAMUIBI;
OOBSICHSTh, KAKOE TEJIO HA3BIBACTCS IUIIMHIIPOM,
YTO TAaKOE €ro OCh, BLICOTA, OCHOBAHUS, PAINYC,
00KOBasi MOBEPXHOCTh, 00pa3yIoIe, pa3BEpPTKa
OOKOBOH MMOBEPXHOCTH, KAKUMHU QOpPMYIaMH
BBIPKAIOTCSI 00BEM U IIIOIMAAb OOKOBOH
[IOBEPXHOCTH LMIIMHAPA; O0BIICHATH, KAKOE TEJIO
Ha3bIBAETCSI KOHYCOM, YTO TaKOE €ro OCh,
BBICOTa, OCHOBaHHE, OOKOBas OBEPXHOCTH,
oOpasyroiiue, pa3BépTka OOKOBOI ITOBEPXHOCTH,
KaKUMHU (OpMYJIaMH BBIpa)KatoTcs 00bEM
KOHYCa U IJIONIah OOKOBOW MOBEPXHOCTH;
OOBSICHSATh, KaKasi IOBEPXHOCTh Ha3bIBAETCS
cepoii ¥ KaKoe TeJo Ha3bIBAETCS IAPOM, YTO
Takoe paanyc u quamerp chepsl (mapa),
KakuMU (popMynamMu BeIpaXKaroTcss 00bEM mapa
U Iomas chepbl; n300pakaTh U paclo3HaBaTh
Ha pUCYHKaX NpU3MY, apajuleenurne],
nupamMuy, HWIHHAP, KOHYC, ap

006 akcuoMax NJIAHUMeETPUH 2

IloBTOpEHNE 9

Pemenue 3amau 9
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