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IMosicHuTeIbHASA 3aNMMHCKA

Pabouass mporpamma QaxynpraTUBHOTO Kypca «OCHOBHBIE BOIPOCHI
MaTeMaTHKW» s oOydarommxcs 9 Kkiacca COCTaBlieHa B COOTBETCTBHH C
HOPMaTHBHO-TIPABOBBIMH JIOKYMEHTaMHU: :

®enepanbublil 3akoH OT 29 nexabps 2012 rona Ne 273-®3  «O6 obpazoBaHUU B
Poccuiickoit @enepauuny;
@enepanbHbIl TOCYNAapCTBEHHBIM 00pa3oBaTeNbHBIN CTaHIApPTa OCHOBHOTO
obmrero o6pa3oBaHusl, YTBEPKIEHHBIN NMpHUKa3oM MHUHHCTEpCTBA 00pa30BaHUs U
Hayku Poccuiickoii ®@epepamuu ot 17.12.2010 Ne 1897, ¢ u3MeHeHHSIMU U
nornoaHeHUsIMH oT 29 nexabpst 2014 r. N 1644, ot 31 nexabps 2015 . N 1577;
denepasbHBIN epeyeHb YUYeOHUKOB, PEKOMEHIAYEMBIX K HCIIOJIb30BaHUIO IPH
peaiv3allii HMEIOIIUX TOCYJAapCTBEHHYIO AaKKpEIUTAIUI0 00pa3oBaTeNbHBIX
IporpaMM HayaJbHOro O0O0IEero, OCHOBHOTO oO0IIero, cpemHero oOIIEro
o0pa3oBaHUsl, YTBEPXKIEHHOIO MpHKa3oM MMUHHCTEPCTBA  MPOCBEIICHUS
Poccuiickoit ®enepanuu ot 28.12.2018 Ne 345

ean kypca: :
CUCTeMaTH3alus 3HaHUN U CrIocoOO0B EATEIbHOCTH y4YallluXcs 10 MaTeMaTHKe 3a
KypC OCHOBHOM IIIKOJIBI, MOJATOTOBKAa oOOyyaromuxcsi 9 Kiacca K OCHOBHOMY
rocy/1apCTBEHHOMY dK3aMeHY 10 MaTeMaTHuKe.

3agaum Kypca:

e 3aKpenuTb OCHOBHBIE TEOPETHYECKHE IOHSATUS WU OMNpPENEeIeHH II0
OCHOBHBIM U3Yy4aeMbIM pazfeliam;

e OrpaboTath OCHOBHBIE THUIIBI 3amad m3ydaeMbix TuoB KM OI'D
«Anrebpa» u «['eoMeTpHs» U UX AJITOPUTM PEIIEHUS;

e (CnocoOCTBOBaTh  HHTEIJIEKTyaJIbHOMY  Pa3BUTHIO  yYallWXc,
(GOpMHUPOBAaHHIO  Ka4yeCTB  MBILIUICHUS,  XapaKTepHBIX IS
MaTEMaTUYeCKON [EeATENbHOCTH M HEOOXOOUMBIX YYEHHKY IS
ycnemHo# caaun OI'D, muist ob1ielt couanbHON OpUeHTAalNH;

® AKUEHTHPOBAaTh BHUMAaHWE yYalllUXCs HAa €IMHBIX TPeOOBAaHMAX K
npaBuiIaM O(QOPMIIEHUS Pa3IMYHBIX BHJIOB 3aJaHUil, BKIIOYAEMBIX B
UTOTOBYIO aTTECTALMIO 32 KypC OCHOBHOM IITKOJIBI.

e (CrocoOCcTBOBAaTh CO3JAHUIO YCIOBUH OCMBICICHHOCTH Yy4YEHHS,
BKJIIOYEHUSI B Hero oOydvarolierocss Ha YpOBHE HE TOJBKO
UHTEIUVIEKTYaJIbHOH, HO JMYHOCTHOM U COLMAIBHOW aKTHBHOCTH C
IIPUMEHEHUEM TE€X WM UHBIX METOJIOB OOyYeHHS.

IIporpamma daxynapTaTuBHOTO Kypca «M30paHHBIE BOIPOCHI MaTEMATHKH)»
npeAHa3HayeHa IS MOBBIEHUs 3((GEeKTUBHOCTA MOATOTOBKH OOydarommxcs 9
Kjacca K OCHOBHOMY TOCYJAapCTBEHHOMY OJK3aMEHy II0 MaTeMaTHKe 3a Kypc
OCHOBHOM WIKOJIBI U NIPEAYCMATPUBAET UX MOJATOTOBKY K JalbHEHIIEMY 00YYEeHHIO
B CpelHel IIKOJIe»;, HalpaBlIeH Ha BOCIOJHEHHWE HENOCTAOIMX 3HAHHUMH,
0TpabOTKy NPUEMOB PEIIEeHHUs 3alaHui Pa3IUYHBIX TUIIOB U YPOBHEH CIOKHOCTH



BHE 3aBHCHMOCTH OT (OPMYJIMPOBKH, a TaKXKe OTpabOTKy THIOBBIX 3amaHuii OI'D
[I0 MaTeMaTHKe Ha TECTOBOM MarepHuajle; IO3BOJUT CHCTEMATH3HpPOBaTh H
yIIyOUTh 3HAHUS YydYalUuXCs IO pa3dM4YHBIM pas3lenaM Kypca MaTeMaTHKd
OCHOBHOM IIKOJEI (apH(MeTHKe, anredpe, CTaTUCTUKE, TEOPUH BEPOSATHOCTEH H
T€OMETPHH).

IIporpamMa Kypca cocTaBieHa Ha OCHOBe OO0s3aTe€IbHOI0O MHHHMYMa
colepXaHus 06pa3oBaTeNbHEIX MPOrpaMM IO MaTeMaTHKe M TpeGoBaHMH K
YPOBHIO IIOATOTOBKM BEITYCKHHUKOB OCHOBHOM LIKOJEBI, ¢ ydeToM Crenubukanuu
KM gns mposemenuss B 2025 r. OI'D mo maremaruke u Koambuxaropa
npoBepsieMbIX TpeGoBaHmit k pesynbrataM ocBoeHuss OOII OOO u 31€MEHTOB
comepxanus s npoegenus OI'D mo marematuke, noarorosneHHelx OUIIN Ha
2025t

Ha usydenue dakyapTaTHBHOrO Kypca oTBeneHo 34 yaca, 1 4yac B HeAeIo.

IInanupyemMblie pe3y/JbTaThl 0CBOEHHS MPOrpaMMbl Kypca

Jluunocmusie pesynomamol.

¢OTBETCTBEHHOE OTHOIIEHHE K YYEeHHUIO, TOTOBHOCTb U CIOCOOHOCTH K
CaMOpa3BUTHIO M CaMOOOpa3OBaHMIO Ha OCHOBE MOTHBAIlMK K OOy4eHHIO U
IIO3HAHUIO, OCO3HAHHOMY BBIOOpPY M IIOCTPOEHHUIO JNalbHEHINeld WHIWBUAYaIbHOU
TpaekTopuu oOpa3oBaHuss Ha 0a3e OpPHEHTHPOBKH B MHpe Ipodeccuii u
NpOoQEeCCHOHANBHBIX INPEANOYTeHUH, C Yy4YeTOM YCTOMYUBHIX I103HABATEIbHBIX
HHTEPECOB, a TaKXK€ Ha OCHOBE (POPMHUPOBAaHHUS YBaXUTEIHHOIO OTHOIIEHHS K
TpyAy.

e DopmupoBaHue I1€JIOCTHOTO MHPOBO33pEHUS, COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOLIECTBEHHOM MPaKTHKH.
¢ OcBOCHME COLMAIBHBIX HOPM, IIPaBUJI MOBENEHUS, pojieit u GopM coLHaTbHON
KU3HU.

ePa3BuTHe MOpPAIBPHOIO CO3HAHHS M KOMIIETEHTHOCTH B PEIIEHHUH MOPATBHBIX
npo6yieM Ha OCHOBE JUYHOCTHOTO BEIOOPa, HOPMHUPOBAHUS HPABCTBEHHBIX YyBCTB U
HPaBCTBEHHOI'O IIOBEJEHHUS, OCO3HAaHHOTO ¥ OTBETCTBEHHOI'O OTHOIIEHHUS K
HPaBCTBEHHBIM MTOCTYTIKaM.

eDopMHpOBaHNE KOMMYHHKATHBHON KOMIIETEHTHOCTH B  OOIIEHHHd U
COTPYIHUYECTBE.

e DopmMupOBaHHE CIIOCOOHOCTH K SMOLIMOHATBHOMY BOCIIPUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/1a4, pelIeHHH, pacCyKAeHUM

Memanpeomemmnvie pezynomamuol 06yuenus

Pezynamusnvie YY/

® ONpENENATh COOCTBEHHBIE MPOOIEMBl W IPHYMHEI WX BO3HUKHOBEHHS IIPH
paboTe ¢ MaTeMaTHYEeCKMMHU OOBEKTAMHU;

¢ (GopMyIHpOBaTh COOCTBEHHBIE BEPCHH MM IIPUMEHSTE YK€ H3BECTHEIE (POPMEI
Y METOJBI PEIIEeHUs] MaTEMAaTHIECKON MpobieMbl, GOpMyIHPOBATh MPENIOI0KEHHUS
U CTPOUTH T'MITOTE3BI OTHOCHUTEIBHO PaCCMAaTPHBAEMOI'0 OOBEKTA U MPEABOCXHINATE
pe3yIbTaThl CBOEH y4eOHO-II03HABATEIBHOM e TENLHOCTH;



e OmpeleNaTh IyTH MJOCTHIXKEHHs] Ieled W B3BElIUBAaTh BO3MOXXHOCTH
paspelieHusl ONpeleNIeHHbIX Y4eOHO-TI03HABATENBHBIX 3a7lad B COOTBETCTBHH C
OTpeIeIEHHBIMUA KPUTEPUSIMH U 3a/1a4aMU;

e BRICTpaMBaTh COOCTBEHHOE 00pa3oBaTeIbHOE MOANPOCTPAHCTBO IS
pas3peleHus] ONpeleIeHHOTO Kpyra 3a/1ad, ONpeNeNsiTh U HaXOAUTh YCIOBHUS IS
peanu3anuy uaei u miaHoB (camooOyueHue);

® CaMOCTOSITEIBHO BBIOHMpATh Cpeau IPeNIOKEHHBIX PeCypcoB Hamboliee
s¢GdeKTUBHBIE W 3HAYUMBIe TPH paboTe C OMNpelnejeHHOW MaTeMaTHYECKOM
MOJIEIIBIO;

® yMeTh COCTaBIIATh IUIAaH pa3pelleHrsl OMpeJeIeHHOro Kpyra 3ajad,
UCTIONIB3YSl pa3lInYHbIe CXEMBI, Pecypchl MOCTPOEHHUS ' JUarpamm, MEHTAIbHBIX
KapT, MO3BOJISIFOIIMX MMPOU3BECTH JIOTHKO - CTPYKTYPHBIN aHAJIN3 3a0auu;

® yMeTh IUIAaHHPOBATh CBOM 00pa3oBaTebHBIA MapIIpyT, KOPPEKTHPOBATh H
BHOCHUTH OIIpeleJIeHHble H3MEHEHHUs, KadyeCTBEHHO BIIMSIONIHE Ha KOHEYHBIM
IPOAYKT y4eOHO-TI03HABATEIbHOU JIEATEIbHOCTH;

® yMeHHEe KayeCTBEHHO COOTHOCHUTh CBOM JEWUCTBUS C IPEABKYIIaeMbIM
HUTOTOM y4eOHO-IIO3HABaTEIbHOW [EATENIbHOCTH IIOCPEJACTBOM KOHTPOJS H
TUTAaHUPOBaHMsI y4eOHOro Iporecca B COOTBETCTBHH C H3MEHSIOIIUMHUCS
CHUTyallUSIMA W TPUMEHSIEMBIMH CpeACTBaMH H (GOpMamMH OpraHH3alUH
COTPYIHUYECTBA, a TAK)Ke HHANBUYyaTbHON pabOThI HA YPOKE;

e yMeHHe OTOMpaTh COOTBETCTBYIOIIME CPEJACTBA pealn3alliid pPEeIIeHHS
MaTeMaTHYeCKUX 3a/lad, MOA0UpaTh HWHCTPYMEHTHI I OLEHMBAHHUS CBOEH
TPaeKTOPHH B paboTe ¢ MaTeMaTHIECKUMH MOHATUSIMH U MOJENSIMU;

Ilo3nasamenvnovie YY/[

® yMeHHe OIpe/essiTh OCHOBOIOJATaolIee MOHATHE U IIPOU3BOAUTE JIOTHKO-
CTPYKTYPHBIM aHaJIWU3, OMPEeISITh OCHOBHBIE MPU3HAKA M CBOMCTBA C ITOMOIIBLIO
COOTBETCTBYIOIIMX CPEJICTB U HHCTPYMEHTOB;

® yMeHHE MpOBOJUTH KIACCUPHUKAIMIO OOBEKTOB HA OCHOBE KpPUTEPHUEB,
BBIJICJIITH OCHOBHOE Ha (DOHE BTOPOCTETIEHHBIX JaHHEIX;

® yMEHHE IPOBOAUTH JIOTUYECKOE pACCyXIeHHE B HalpPaBJIEHHH OT OOIIUX
3aKOHOMEPHOCTE! N3ydyaeMOoi 3a/1a4 J0 YaCTHBIX PACCMOTPEHHIA;

® YMEHHE CTPOUTH JIOTMUECKHE pacCyXIEHHS Ha OCHOBE CHCTEMHBIX
CPaBHEHHMI OCHOBHBIX KOMIIOHEHTOB H3y4aeMOrO MaTeMaTHYeCKOro pasjeia Hid
MOJIENH, MOHSATHS WU KJIaCCOB, BBIIEIISS ONpe/ielieHHbIE CYIIIECTBEHHBIE TPU3HAKH
WU KPUTEPHH;

® yMEHHE BBISBIATH, CTPOUTH 3aKOHOMEPHOCTH, CBS3HOCTbH, JIOTHYHOCTH
COOTBETCTBYIOIIUX IETMOYEeK pacCyXACHUH Npu pabqore ¢ MareMaTHYeCKHUMHU
3aJa4aMM, yMeTb HOAPOOHO M CXKATO MPEACTABISTh AETAIU3ALUI0 OCHOBHBIX
KOMIIOHEHTOB IIPU 10KA3aTeNbCTBE MOHITHH U COOTHOIIEHHH HAa MaTeMaTHYeCKOM
SI3BIKE;

®yMEHHUE OpraHHU30BBIBATH IIOMCK M BBIABJISATh INPUYMHEl BO3HUKAIOLIUX
IPOLECCOB,  sBJIECHMM, HaubOoyiee BepOsITHbIe  (GAKTOPBEl, IO  KOTOPBIM
MaTeMaTH4eCKhe MOJEIN U OOBEKThI BelyT ceOsl MO OmpeelleHHBIM JIOTHYECKUM



3aKOHAM, YMETb IIPUBOAUTH IMPUYMHHO-CIICICTBEHHBI aHAIW3 IOHATHIA,
CY)KJI€HUN U MaTeMaTU4YeCKUX 3aKOHOB;

eyMEHHE CTPOUTH MAaTeMaTHYECKyI0 MOZENb MpU 3aJaHHOM YCJIOBHH,
obnajaroniell  ONpeleNIeHHbIMU  XapaKTepUCTUKaMU OO0BEeKTa IpH HaWYUH
OIIpe/IeJIEHHBIX KOMIIOHEHTOB (JOPMUPYIOLIETOCS ITPEAIoIaraeéMoro MoHsaTHs UIH
SIBIICHUSI,

®yMEHHE [EPEBOIUTH TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTABIISIOIIYIO
MaTeMaTUYeCKOM 3aJlaud Ha S3bIK TpaUuecKoro OTOOpaKeHHs - COCTABIIECHHS
MaTeMaTH4eCKOH MOJIENIH, COXPaHAIOIIEH OCHOBHBIE CBOMCTBA U XapaKTEPHUCTUKH;

eyMEHHE 3aJlaBaTh IUIAH DPELIEHHWs MaTeMaTH4ecKOM 3aJaud, pealn30BbIBAThH
alllOPUTM JEHCTBHM KaK IIOIIarOBOM MHCTPYKIMH JUIsS paspeleHds yd4eGHo-
NI03HABaTENbHOM 3a/1auH;

® yMEHHUE CTPOUTH JOKA3aTEIBCTBO METOJIOM OT IIPOTHBHOIO;

eyMeHHe paboTaTk C MPOOIEMHON CUTyallel, OCYIIECTBISATL 0Opa30BaTeNbHbIA
IPOIIECC TIOCPENCTBOM IIOMCKAa METOAOB M CIIOCOOOB paspelleHus 3anadi,
OIpEeJEATh TPAaHUIIBI CBOEr0 00pa30BaTeIHLHOIO IPOCTPAHCTBA,;

®yMeTh OPHEHTHPOBAThCS B TEKCTE, BBIABIATH IJIABHOE YCJOBHE 3alayd MU
yCTaHaBJIMBaTh COOTHOIIIEHUE PACCMATPUBAEMBIX O0BEKTOB;

®yMEHHUE NIEPEBOAUTH, HHTEPIIPETUPOBATE TEKCT B UHBIE (DOPMEBI TPEACTABIEHUS
MH(OpPMALIMU: CXEMBI, JUarpaMMBl, rpadudecKoe MpeacTaBleHie JaHHBIX;

Kommynuxkamuenvie YY/]

eyMeHHE paboTaTh B KOMaHZe, (OPMHPOBAHHE HABBIKOB COTPYAHHYECTBA U
y4eOHOro B3aUMOJEHCTBUS B YCIOBHSAX KOMAHJHOW WIPbl WM HHOW (DOPMBI
B3aUMO/JICHCTBUS;

®yMEHHE DPACIpPeNessATh POJIM U 3aJa4¥ B paMKax 3aHATHs, GOpPMHUpPYS TaKxKe
HaBBIKA OPraHU3aTOPCKOI0 XapaKTepa;

®yMEHHE OIEHHUBATh IIPABUJIIBHOCTh COOCTBEHHBIX JEWCTBUM, a TaKke
HNEATEIbHOCTH APYTUX YYaCTHUKOB KOMaH/IbI;

®KOPPEKTHO, B paMKaX 3aJa4 KOMMYHMKAIMH, (GOPMYJIHMPOBATH U OTCTAUBATh
B3TJISIBI, apryMeHTUpPOBaTh JOBOJEI, BBEIBOJBI, @ TakXe BBIABUTATh
KOHTapryMeHTbI, HEOOXOMUMBIE M7 BBISBICHUS CUTYAllMU yCIeXa B PELIEHUH TOM
WIK UHOM MaTeMaTU4YeCKOH 3a1ayH;

®yMEHHE IOJIB30BAThCS MAaTEMATUYECKUMH TEPMHHAMHU [UIsSl pelIeHUs y4eOHO-
MO3HaBaTeNbHBIX 3aJa4, a TaKKe CTPOUTh COOTBETCTBYIOLIHE pEYEBHIE
BBICKa3bIBaHUSI HAa MAaTEMAaTU4E€CKOM SI3bIKE JUISl BBICTPAaWBaHUS MaTeMaTHYECKOil
MOJIeNH;

®*YMETh CTPOUTH MAaTeMaTHYECKHE MOZIEIHM C IIOMOIIBIO COOTBETCTBYIOLIETO
IPOrPaMMHOTO 00eCTIeY€eHHs], CEPBUCOB CBOOOIHOIO OTIAJIEHHOTO AOCTYIIA;

®yMETb I'PaMOTHO W Y€TKO, COrnacHo mpasBuwiam odopmiienus KHM-a OI'D
3aHOCHUTD ITOJIyYE€HHBIE PE3YJIbTATHI - OTBETEI.

IIpeomemnuvie pezynomamoi:

*(bOopMUpOBaHKE HABBIKOB IOMCKA MAaTE€MaTHYECKOTO METOfa, alrOpHTMa M
NIOMCKa PEIEeHUs 3a1a4 B CTpYKType 3ama4d OI'D;



e hopMHpOBaHUE HaBBIKA PEILEHHsS ONpPENENIEHHBIX THIIOB 3a1a4 B CTPYKTYype
3amay Ol D;

eyMeHHE paboTaTh ¢ TaOJIULIAMHU, CO CXEMaMH, C TEKCTOBBIMHU JaHHBIMH; yMETh
1peoOpa30BbIBaTh 3HAKH U CHUMBOJIBI B JIOKA3aTEIbCTBAX ¥ IPUMEHSIEMBIX METOMaxX
JUISL pellieHrs 00pa3oBaTeNbHbIX 3a/1a4;

eyMeHHE TPUBOIUTH B CHUCTEMY, COIOCTABIATh, 0000IIATh M aHAIM3MPOBATH
HH()OPMAaLMOHHBIE KOMIIOHEHTBI MaTEMaTHYECKOI'0 XapaKTepa U YMETh IIPUMEHSTh
3aKOHBI U TTpaBUJIa JUIsl pellIeHNs] KOHKPETHBIX 3a/1ady;

eyMEHHE BBIJENATh TJABHYIO M M30BITOYHYIO HH()OPMAIHIO, TPOM3BOAUTH
CMBICJIOBOE C)KaTHE MaTeMaTH4eCKuX (aKTOB, COBOKYIIHOCTH METONOB H
CIIOCOOO0B pEIEHHsI; YMETh MPEJICTaBIsATh B CJIOBECHON (OpMe, HCIOIb3Ysl CXEMBI
¥ pa3iu4Hble TaONULBl, rpad@UKA M JUarpaMMbl, KapThl IOHATUH M KJIaCTEPHI,
OCHOBHBIE UJIEU U TIJIaH PelleHUs] TOW UIIM HHOW MaTeMaTUYECKOU 3a1ayH.

TpeGoBaHUS K YPOBHIO NOATOTOBKH y4YaLHUXCS

Harypaabnsbie uncaa. [pooun. PannonajbHpie yucaa

Buinycknux naywumes:

® [IOHUMATh OCOOCHHOCTH JECATUUYHON CUCTEMBI CUUCIICHMUS;

® OIIEpUPOBATH MOHSTUSMH, CBS3aHHBIMU C J€JTMMOCTBIO HATYpPaJIbHBIX YUCEIT,

e BBIpAXKAaTh YMCJIa B 3KBUBAJIEHTHBIX (pOpMax, BIOUpas HanboJiee MOAXO0IALLy O
B 3aBUCHMOCTH OT KOHKPETHO! CUTYalllH;

®CpaBHMBATH U yHOPSAOYUBATH pallUOHAIbHBIE YUCIIA;

®BLITIOJIHITh BBIUKMCIIEHUSI C palMOHAJIBbHBIMM YHCJIAaMM, codeTasi yCTHBIE M
[HCbMEHHBIE TPUEMBI BEIYMCIIEHUH, IPUMEHEHUE KallbKyJIATOpa;

®IICII0JIP30BaTh TOHSITUSIT W YMEHHS, CBSI3aHHbIE C IPONOPLHUOHAIBHOCTHIO
BEJIMYMH, MPOLIEHTAMHU, B XOJE pElIeHUs MaTeMaTH4YeCKUX 3aAad M 3a7ad u3
CMEXHBIX MTPEAMETOB, BBIIOIHITH HECIOXKHBIE IPAKTUYECKUE PACUETHI.

JlelicTBUTE/bHbIE YHCJIA

Buinycknuxk nayuumea:

® HCIIOJIb30BaTh HAYalbHbIE MPEACTABIEHUS O MHOXECTBE JIEUCTBUTENBHBIX
quUCe,; '

e OmepupoBaTh IOHSATUEM KBAAPATHOTO KOpHS, MPUMEHSITh €ro B
BBIYMCIICHUSIX.

AnredOpauyeckue BbIpaKeHHs

Buinycknuxk nayuumes:

® OIEepUpOBaTH MOHSATUSIMU «TOXJIECTBOY, «TOXIECTBEHHOE
npeoOpa3oBaHUey, pellaTh 3aaul, coAepKalue OyKBeHHbIe JaHHbIE; paboTaTh ¢
bopmynamu;

®  BBINOJHATH NMPeoOpa30BaHUs BhIpAXKEHHUH, COAEPIKALIUX CTENEHU C LEIbIMU
MoKa3aTess MU U KBaJpaTHbIE KOPHU;

® BBINOJHITH TOXIECTBEHHbIE NMPeoOpa3oBaHUsl PALMOHATIBHBIX BBIPAKEHUH
Ha OCHOBE IPaBWJI JEHCTBUM HaJ MHOTOYJIEHAMHU U alireOpaniyecKuMU Jpo0sMu;

®  BBINOJHATH PA3JI0KEHNE MHOTOYIEHOB Ha MHOXXHTEJIH.

YpaBHeHust

Buinycknuk nayuumes.:




epelaTh OCHOBHBIC BHABI PAL[MOHATBHBIX YPaBHEHHMH C OIHOM II€PEMEHHOM,
CHUCTEMBI JIBYX YPaBHEHUH C IBYyMs [IEPEMEHHBIMU,

®[IOHUMAaTh YpaBHEHHE KaK Ba)XHEUIIYI0 MAaTeMaTHYECKyl0 MOJAENb st
ONMCAHWS W HM3yYeHHs pa3HOOOpa3HbIX peajbHBIX CUTyallMH, pelaTh TEKCTOBBIE
3a/1ayu aIredpandeckum METOIO0M;

e[IpPHMEHSATh TrpaduuecKkue IpPeACTaBIeHHs MJsl HCCIEJO0BaHMs YpPaBHEHHH,
UCCJIeIOBAHMS U PEIICHHS] CUCTEM YPAaBHEHHUH C IBYMs IIEPEMEHHBIMU.

HepaBencTBa

Buinycknuk naywumes:

¢ IOHMMaTh W TPUMEHSITh TEPMUHOJOTHUIO W CHUMBOJIMKY, CBSI3aHHBIE C
OTHOIIIEHHEM HEepaBeHCTBA, CBOMCTBA YMCIOBBIX HEPABEHCTB;

e pellaTh JIMHEWHbIE HEPAaBEHCTBA C OJHOM IIEPEMEHHOW M HX CHUCTEMEI,
pelaTh KBaJpaTHbIE HEPABEHCTBA C ONOPOM Ha rpaduvecKue MpeacTaBIeHus.

OcHoBHbIe MOHATHSA. Unci0BbIe GyHKIHH

Buinycknuk nayuyumes:

®[IOHHMaTh W HCIOJb30BaTh (PYHKIMOHAIbHBIE TMOHATHUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKHE 0003HAUEHU);

e CTPOUTH TpaUKH 3IEMEHTAPHBIX (PYHKIHIA; UCCIeI0BaTh CBOMCTBA YHCIOBBIX
(GYHKIMI Ha OCHOBE M3y4€HUsI TOBEAECHMsI UX I'pa(UKOB;

®[IOHMMATh (YHKLIMIO KaK BaXHEHIIYI0 MaTeMaTU4YeCKyl0 MOJENb IS
ONHKCaHUs IPOLECCOB U  SIBICGHUM  OKPYXKAIOLIEro MHUpa, IPUMEHATH
GYHKITMOHANBHBIM SI3BIK JJIS ONMCAaHUS U MCCIENOBAaHUS 3aBHUCHUMOCTEH MEXIY
(GU3MUECKUMU BETMYUHAMH.

OnucarenbHasi CTATHCTHKA

Buinycknuk nayuumes:

® HCIIOJIB30BaTh IMPOCTEHINHMe CHOCOObl  MpEeNCTaBICHHS W aHaIHM3a
CTATUCTHYECKUX JAHHBIX.

Cay4aiinbie cOOBITHSI H BEPOATHOCTD

BbinycKHHK Hay4HuTCH

® HAXOJUTh OTHOCUTEIBHYIO YaCTOTY U BEPOSITHOCTH CIIy4YalHOTO COOBITHSI.

Komo0unaTopuka

e BrimycKHMK Hay4uWTcs pellaTb KOMOMHATOpHBIE 3aZladyd Ha HaXOXAeHHE
yHuciia O0OBEKTOB I KOMOMHAIIUHN.

Harasignasi reomerpus

Buinycknuk nayuwumes:

® paclo3HaBaTh Ha YEepTeKax, PUCYHKaX, MOJEISAX U B OKpPYXKaloleM MHpPE
IUIOCKHE U IIPOCTPAaHCTBEHHbIE F€OMETpUUECKUe QUTYPHI;

® pacno3HaBaTh pa3BEPTKU Kyba, MPSIMOYTrOJBHOrO Napajulesienuiea,
NPaBUJIBHOW MUPaMU/Ibl, LAJIMHIPA U KOHYCA;

® CTPOUTH pa3BEPTKU KyOa U NpSIMOYTOJBHOTO NMapalieyIenuIea;

e oOmpefensaTh IO JIMHEHWHBIM pa3MepaM pa3BEPTKH (UTypBl JIMHEWHBIE
pa3Mepsl camoii pUrypsl ¥ Ha0OOPOT;

® BBIYUCISTH 00BEM MPSIMOYTOJIBHOTO NapajuielienuIea.

I'eomeTpuueckue purypsi




Buinycknux Hayuumes.:

® [I0JIH30BATHCS SI3BIKOM M€OMETPHUH ISl ONKMCAaHUS IIPEIMETOB OKPYXKAIOLIETO
MHpa ¥ UX B3aUMHOTO PACIIOIOXKEHHUS;

e pacro3HaBaTh M HM300pa)kaThb Ha uYepTeXax U PUCYHKaX FEOMETPHYECKHE
GbuUrypsl ¥ X KOH(UTYpaLUH;

e HaXOIWTh 3HAYEHHUS JJIUH JIMHEHHBIX 3JIEMEHTOB (UIYp U UX OTHOIIEHHS,
rpagycHyto Mepy yraoB oT 0° mo 180°, mpuMeHsiss ompenelieHHs, CBOMCTBA H
npu3Haku (UIYp ¥ HMX DIEMEHTOB, OTHOLIEHHS (Uryp (paBeHCTBO, Hopobme,
CUMMETPHH, TIOBOPOT, MapajiesIbHbIiA IepeHoC);

e OIEpUPOBaTh C HAYAJIBGHBIMU IOHSATHSIMH TPUTOHOMETPUM U BBIIOIHSATH
sJIEMEHTApHBIE ONepalry HaJl QYHKIUSIMH yTJIOB; :

e pemaTh 3aJaydl Ha JOKA3aTelIbCTBO, OMUpasCh Ha M3y4YEHHbIE CBOMCTBA
GUryp W OTHOIIGHWH MeXAy HHUMHM U TPUMEHSSI H3yYEeHHble METOJbI
JI0Ka3aTeNbCTB;

e pemaTh HECIOXHBIE 3aJaud Ha IIOCTPOEHHE, MPUMEHSsI OCHOBHBIE
AJITOPUTMBI IOCTPOCHHUS C TIOMOILBIO ITUPKYJIS U JIMHEHKH;

e pemiaTh MPOCTEeHIINE IUTAHUMETPUUECKHE 3a1a4i B IPOCTPAHCTBE.

H3mepeHne reoMeTpuieCKUX BeJTHYHH

Buinycxknux Hayuumes:

® LCIIOJIb30BaTh CBOMCTBA M3MEPEHUS JIMH, TUIOWAAEH U yIJIOB MpPU pelleHUuU
3a7lad Ha HaxOXXJeHWe [JIUHBI OTpe3Ka, MJIUHBI OKPYXXHOCTH, HJUHBI IyTH
OKPY>KHOCTH, T'paJyCHOM Mepbl yria;

® BEIYHCIISATH IUIOIIAIA TPEYTOJIbHUKOB, MPSIMOYTOJIEHUKOB, TapajlieJIorpaMMOB,
Tparenui, KpyroB U CEKTOPOB; '

® BEIYHCIIATD JUTHHY OKPYXXHOCTH, JJIUHY IyTH OKPY>KHOCTH;

®BEIYHCIISITh JJIMHBI JIMHEWHBIX 3JIEMEHTOB (GUTYp M HX YIJIBI, HCIOJB3Ys
dbopMyIIBI [UTMHBI OKPY>KHOCTU U JUITHHBI YyTH OKPYKHOCTH, (GOPMYJIBI ILIOIIaAeH
buryp;

epemiaTh 3aJaud Ha JO0Ka3aTelbCTBO C HCIIOJIb30BaHUEM (OPMYJN IJIUHBI
OKPY>XHOCTH ¥ IJTUHBI IyTU OKPY>KHOCTH, (POpMYJI ITomaneii Gpuryp;

epelaTh MpaKkTUUECKUEe 3a/ayvd, CBA3aHHBIE C HAXOXIECHHEM TeOMETPUYECKHUX
BeIWYMH (MCIOJB3Yysl MNP HEOOXOAMMOCTH CIPAaBOYHUKH U TEXHHYECKHE
CpenCTBa).

Koopaunartsi

Buinycknux Hayuumes:

® BBIYUCIATH MJIUHY OTpe3Ka [0 KOOpPAWHATaM €ro KOHIIOB; BBIYHMCISATH
KOOPAMHATHI CEPeUHBI OTPE3Ka; -

® UCIOJB30BaTh KOOPAMHATHBIA METOX JUISI W3y4YeHHs CBOMCTB HPSMBIX MU
OKPY)KHOCTEHM.

Copep:xanue Kypca

«HpaKTl/lKO-Opl/lCHTl/lpOBaHHble 3aJaHHuA»



TabmuyHoe U rpaduyeckoe npencTaBiIeHue JaHHBIX, IUIaH U CXeMa,
H3BJIeYeHNEe HY)KHOU MH(popMau. I3MeHUYnBOCTh IpU U3MEPEHUsIX. Peraromue
npaBuiIa. 3aKOHOMEPHOCTH B U3MEHUYMBBIX BeIMUUHAX. Beraucienus u
npeobpa3zoBanue Benu4yuH. MccnenoBanyue npocTeHmx MaTeMaTu4ecKux
MOJeJIEN.

«BpluuciieHus: H npeoopa3oBaHUA»

Jelicmeus ¢ HAMYPAIbHLIMU YUCTAMU

CnoxeHue ¥ BBIYUTAHWE, KOMIIOHEHTBHI CJIOXKEHUS WM BBIUUTAHUS, CBSI3b
MEXIy HHMH, HaxOXXJE€HUE CYMMBI U Pa3HOCTH, U3MEHEHHE CYMMBl U Pa3HOCTH
[IPYU U3MEHEHUH KOMITOHEHTOB CJIO’KE€HUSI U BBIYUTAHUSI.

YMHOXEHUE U JeJIeHne, KOMIIOHEHThl YMHOXKEHHUSI U JEJICHUS], CBSI3b MEXY
HUMH, YMHOXXEHHE U CJIOKE€HHE B CTOJOWK, JeleHue YTOJKOM, IIpOoBepkKa
pe3yJsbTaTa ¢ MOMOIIbIO IPUKUAKU U OOpaTHOTO NEeHCTBHUS.

Yucnogole svipasricenus

YucaoBoe BhIpaKeHHE U €ro 3HaYeHHe, MTOPSIIOK BBIITOJIHEHUS JEHCTBHIA.

Jpobu. Obviknoeennvie opoou

Hons, 4acTh, ApoOHOe uucio, ApoOb. J[poOHOe 4YHCIO Kak pe3ysbTar
nenenusi. [IpaBunpHble U HeNpaBUIbHBIE ApoOU, cMelIaHHas Jpo0b (CMeIIaHHOe
YHCII0). 3alUCh HATypaJIbHOTO YMClIa B BHUAE ApoOU C 3alaHHBIM 3HaMeHaTejeM,
npeobpazoBaHre CMELIaHHONW IpOOH B HETIPAaBUIIBHYIO Ip0o0b U HA00OPOT.

[IpuBenenue apoOeit k olueMy 3HaMmeHaTeno. CpaBHEHHE OOBIKHOBEHHBIX
npobeit. CnoxeHue U BIUMTaHHE OOBIKHOBEHHBIX ApoOed. YMHOXKEHNE U JIeJIeHUE
OOBIKHOBEHHBIX ApOOEH.

Apudmerndeckue NEHCTBUS CO CMELIAHHBIMH APOOSIMH. ApUbMETHIECKHE
neicTBus ¢ ApoOHBIMU uuciaMu. Cnocobul payuonanuzayuu blUCICHUU U UX
npumMeHeHue npu bINOJIHEHUU OelCEUll.

Hecamuunsvie opoou

[Ipeob6pa3oBaHue HAECATHYHBIX JpoOel B OOBIKHOBeHHble. CpaBHEHHE
NecsITUYHBIX ApobOeil. CiioxKeHue U BhIUUTaHUE AECSITHYHBIX npobeit. OKpyrieHue
JEeCATUYHBIX  JApoOed. VYMHOXeHHe U  JelleHHe JeCATHUYHBIX  Jpobeid.
IIpeobpazosanue 0bvikKHOBeHHbIX Opobell 8 OdecsimuyHvlie Opobu. Koneunvie u
beckoHeuHble decsimuitbvle OpooU.

Yucna. Payuonanvhoie yucaa

MHoXecTBO panuoHanbHbIX uucel. CpaBHEHHE palMOHAIBHBIX YHCEIL.
JlelicTBUs ¢ palMOHAIBHBIMHU 4UCIaMH. [IpedcmaesneHue payuoHanbHo20 Yucia
oecamuyHol 0poowvio.

JlpobHo-payuonanvuole golparceHus

IIpeobpasoBanue NpOOGHO-TMHEHHBIX BBIPOKEHHI: CIIOKEHHE, YMHOXEHHE,
nenenue. Aneebpauueckas Opobv. Cokpawenue anzcebpauueckux Opobeil.
IIpusedenue ancebpauveckux Opobeu k obwemy 3namenamenio. [lelicmeéus c
anzebpauyeckumu  OpoOAMU:  CIOJCEHUe, BbIYUMAHUE, YMHOJICEHUe, OeNeHue,
80368e0eHuUe 8 CmeneHo. '

«/lelicTBUTEJIbHBIE YHCIIA.

Payuonanvnole uucna



M3o0paxkeHre 4ducesn Ha 4HUCIOBOW (KoopAuWHATHOH) mpsiMoii. CpaBHeHHe
yucesa. Moaynp 4ucia, reoMeTpuyecKasl UHTepapeTanust Moayis yucia. JlefcTBus
C TIOJIOXKUTENIbHBIMU M OTPULIATENIbHBIMU YK cliaMyi. MHOXECTBO LeJIBIX YUCET.

Koopounama mouku ,

OcCHOBHBIE NOHSTHUS, KOOPOUHAMMHBLLL JIYY, DPACCMOAHUE MENHCO) MOUKAMU.
Koopounamuvr mouku.

Hppayuonanovusie yucna

IlonsiTie uWppalMOHANIBHOIO 4Yucia. Pacno3HaBaHWe HppalMOHATBHBIX
YHUCEel.

Mnoowcecmso oeticmeumenvhoix yucen.

«IIpeoOpa3oBanue ajreOpandecKuX BbIpasKeHH

Hppayuonanvusie yucna

[lonsiTHe wuppalMOHAIBHOIO 4YHCcia. Pacro3HaBaHWe HWpPpalMOHATIBHBIX
yrcen. IIpumepsl nokasarenscTB B anreOpe. [lelicmeus ¢ uppayuoHaibHulMU
yucnamu: YMHoOOJICeHue, OeleHue, 6036edeHue 8 cmeneHo. Muoocecmeo
oelicmeumenvHulx Yucei.

«YpaBHEHHUS] H HEPABEHCTBAY

Pagencmea

YucnoBoe paseHcTBO. CBOMCTBAa YMCIOBBIX paBEHCTB. PaBEeHCTBO ¢
TIePEMEHHOU.

Ypagnenua

[lonstHe ypaBHEHHMs U KOpHS ypaBHeHus. [Ipedcmaenenue o
pasHocuneHocmu  ypasHenut. (Obnacme onpedenenus ypasmenus (obnacme
00NYCMUMbIX 3HAYEHUL NEPEMEHHO1).

Juneiinoe ypagnenue u e2o KOpHu

Pemienve JWHEHHBIX ypaBHEHUH. Jlunelinoe ypasHeHue c¢ nNapamempom.
Konuuecmeo xopmueil numeilino2o ypaenenus. Pewenue nunetinvix ypasmenuii c
napamempom.

Keaopamnoe ypagnenue u e2o kopnu

KBagparusie ypaBHEHHUS. Henonueie KBaJpaTHble  YypaBHEHHS.
JIUCKpUMUHAHT KBaApaTHOro ypaBHeHus. @DopMyna KOpHEH KBaapaTHOIO
ypaBHeHus. Teopema Buema. Teopema, obpammnas meopeme Buema. Pemenue
KBaJIpaTHBIX YPABHEHHM: MCIIOJb30BaHUE (OPMYIBI Ui HAXOXAEHHS KOPHEH,
epagudeckutl Memoo peuienus, PasnodceHue Ha MHOJICUmeny, nodbop KopHeli c
ucnonvzosanuem meopemol Buema. Konuuecmeo kopHeii k6adpamnoz2o ypasHeHus
6 3asucumocmu om e2o ouckpumunanma. buxkeadpammule ypaenenus. Ypaenenus,
ceodumble K TUHEHLIM U KéaopamHuuim. Keadpammvie ypaenenus ¢ napamempom.

/pobno-payuonanvusie ypasHenus

Pemenne mpocredmmx ApoOHO-TMHEHHBIX ypaBHeHUM. Pewenue OpobHo-
DPAYUOHAbHBIX YPABGHEHULL.

Memoovr pewenus ypaenenuii: memoowv: pagHocunshvix npeobpazosanuil,
Memoo 3ameHbl NnepemeHHoll, epaguueckuii memoo. Hcnonvzosanue ceoticms
@yHKYUll npu peutenuu ypaeHeHuil.

IIpocmeuwiue uppayuonanehsle ypasnenus éuoa | f (x) =a, \/f (%)= \/g (2]




Vpaenenus euda X" =a.Ypasnenus 6 yenvix uucnax.
«BeposiTHOCTH COOBITHIT»

Cnyuaiinvie coovimusn

CnyyaliHbple ONBITBI (3KCIIEPUMEHTHI), JIEMEHTAPHBIE CIy4alHble COOBITHS
(ucxomer). BeposrHocTH 31eMeHTapHBIX coObiTuil. COGBITHS B  Cily4YalHBIX
SKCIIEPUMEHTaX U OJIaroNnpHATCTBYIOLIME 3JIeMEeHTapHble cOOBITHs. BeposTHocTH
CIIy4aHbIX COOBITUH. ONBITEI C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITHIMH.
Knaccuyeckne BEpOSITHOCTHBIE OIBITHI C UCIIOJIB30BaHHEM MOHET, KyOHKOB.
«PyHKUHH H TPAPHKH
Dyukyuu. Ilonamue ynkyuu

JlexapToBbI KOOPAMHATEI Ha INIOCKOCTH. DPopMUpOBaHMe NPEACTABIECHUH O
MEeTanpeIMETHOM TIOHSATHU «KOOpAMHAThI». CrocoObl 3amaHus (YHKIHH:
aHAIUTHYECKUH, rpapudeckud, Tabmuynbiid. I'padux ¢ynkumu. IIpumeps
(QyHKUMH, TOMy4aeMBIX B IIpOIECCe HCCIEHOBAHMS pasIMYHEIX pPEealbHBIX
MPOLECCOB U pelLIeHHs 3a1a4. 3HadyeHue QyHKIUK B Touke. CBoMCTBA (yHKIIMIA:
00/acTh  ONpeNeNeHus,  MHOXECTBO  3HAueHWM, Hyjld, IPOMEXYTKH
3HAKOMOCTOSIHCTBA,  4eMmHOCHb/HeYemHOCmb, TIPOMEXYTKA  BO3pACTaHHMA U
yObIBaHus, HauOoJbIllee U HauMeHblIee 3HadeHus1. MceneioBanye GpyHKIUN TI0 ee
rpaduky.

Juneitnaa pynkuus

CaoiicTBa U rpaguk MUHEHHOH QyHKIUU. YTII0BOM KO3(ULHEHT TPIMOiL.
Pacronoxenne rpauka NUHEHHOH (QYHKIMM B 3aBHCHMOCTH OT €€ YITIOBOTO
Koo(unmenta u cBoboaHOrO uieHa. Haxooicdenue koaghuyuenmos numnetinoil
QyHKyuU NO 3A0aHHLIM YCNOBUAM: NPOXOJNCOEHUE NPAMOLL 4epe3 08e MOUKU C
3A0AHHLIMU  KOOPOUHAMAMY, TNPOXOJICOEHUE NPAMOL uepes OaHHYI0 MOYKY U
napannenvHou OaHHOU NPSIMOII.

Keaopamuunas ghynkyus

CaoiictBa U rpaduk KBajapaTH4yHOM (yHKumu (mapaboma). ITocmpoenue
2paguxa keadpamuyHo GyHKyuU O MoYKam

Obpamnas nponopyuonaibHoCcHb
k

CpoiicTBa QyHKINH j = L yi= ['unepbomna.
x :

«Iloc/1e10BaTeJILHOCTH H NIPOrPECCHM
Ilocneoosamenvnocmu u npozpeccuu

Yucnoas II0CJIEI0OBATEIEHOCTD. [Tpumeps! YUCIIOBBIX
MOCNIEI0BAaTeILHOCTEH. beckoHeuHble mocnenoBaTebHOCTH. Apu(MeTHIecKast
MpOTpeccHs U ee CBOUCTBa. I 'eomeTpudeckas nporpeccus. Popmyna obwezo uiena
U CYMMbl 1 NEPBLIX YIIEHO8 APUPMEMUUECKOLL U 2eOMEeMPULECKOTL NPO2peccul
«HucnoBble H GyKBEHHBIE BbIPAKEHHSI»

Yucnoevie u Gyxkeennsie sviparicenus

Bolpaxxenre ¢ nepeMeHHOHl. 3HavyeHue BeIpaxkeHHs. [lojCcTaHOBKA
BEIDQXEHUN BMECTO TMEePEMEHHBIX.

Ilenvie evipasicenusn

Cremenp ¢ HaTypalbHBIM TIOKa3aTeneM M ee cBolicTsa. IIpeoGpasoBaHms
BBIP&)XEHHUH, COIEPKALINX CTETIEHH C HATYPaIbHBIM [T0KAa3aTeIeM.



OpHouneH, MHOrowieH. JIeMCTBUS C OJHOYJIEHAMH W MHOTOYJIEHAMH
(coXkeHWe, BBIYMTaHUE, YMHOXXeHHe). DOopMyJbl COKpAIeHHOTO YMHOMXEHHMS:
Pa3HOCTh KBaApaToOB, KBaJpaT CyMMBI U pa3HOCTU. Pa3joxeHre MHOrodsjeHa Ha
MHOXXHTEJIU: BBIHECEHHE OOIero MHOXHUTENs 3a CKOOKH, TIpyNIUpoBKa,
npuMeHeHHe (QOpMyJ COKpAaIllEHHOTO yMHOXeHus. KBaapaTHBI TpexulieH,
pa3JoKeHHe KBaJIpaTHOIO TpeX4eHa Ha MHOXKHUTEIIH.

«IIpakTHYecKHe pacyeThbl MO popMyIam)

Breipaxxenne ¢ nepemeHHOW. 3HadeHHe BblpaxkeHHs. [lojacTaHoBka
BBIPQKEHUU BMECTO IIE€PEMEHHBIX.

I]envie evipasicenusn

Crenenp ¢ HaTypaJlbHBIM IIOKa3aTeneM M ee cBoicTBa. [IpeobpazoBaHus
BBIpa)XEHUH, COAEPIKALLUX CTETIEHU C HAaTypaJIbHBIM MTOKa3aTeJIeM.

OnHouneH, MHOrowieH. JleWcTBUS C OAHOWICHAMH W MHOTOWICHAMH
(cnmoxeHue, BbIYUTaHUE, YMHOXKeHHe). DOpMyIIbl COKpaIeHHOTO YMHOXKEHHS.
«CuHcTeMbl HepaBeHCTBY.

Cucmembol HepaseHcme

CucreMbl HEPABEHCTB C OJJHOU NepeMeHHOU. Pellienne cucteM HEpaBeHCTB C
OJIHOM IIEpEMEHHON: JIMHEUHBIX, keadpamueix. VI300pakeHne peleHus CUCTEMBI
HEPAaBEHCTB HA YUCIIOBOM IPSAMOM. 3allUCh PELIEHUs] CUCTEMBI HEPaBEHCTB.
«I'eomerpuyeckne purypbl. Yrjabh»

Benuuunot

Benuunna yrna. ['pagycHas Mepa yria.

Tpeyzonvnuk

CpoiicTBa paBHOOEIPEHHOrO TpeyrojJbHUKa. BHEIIHUN yros TpeyroisHuKa.
CyMMa yrJoB TpeyrojibHUKa '

«I'eomerpuyeckne ¢purypbl. JNIHHBDY
Otpabotka 3agau Ne 17 KUM OI'D

Duzypbl 6 2comempuu u 6 OKpysHcarouiem mupe

I'eomeTpuueckas ¢urypa. BHyTpeHHSs, BHemHsss o6mactu  (QUrypsl,
rpanuua. JIMHUM W 0OIacTH Ha IIIOCKOCTU. BBIMykias W HeBbIMyKsas (HUIypEL
[Tnockas u Hemnockas ¢urypsl. [Tonstue Benmuunbl. lnuHa. M3Mepenne [IMHEL
EnuHunb! u3mMepeHus JIUHbI

Beinenenue cBOMCTB  00bekTOB. DOpMHUpOBaHHME MPEACTABIECHUH O
MeTanpeIMETHOM NOHATHU «durypa». Touka, OTpe3ok, mpsMasi, Jiyd, JOMaHas,
IJIOCKOCTh,  Yrol, OHCCeKkTpuca yria H ee CBOWCTBAa, BHUABI YIJIOB,
MHOI'OYTOJIbHUKH, OKPY)KHOCTb U KPYT.

«Iliromaab MHOTOyroJbHHKA»
Hsmepenusn u eviuucnenusn v

[Tnmomanu. Popmynsl MJIOIIAAU TPEYTOJNBHHKA, MapajjiejiorpaMMa U €ro
YaCTHBIX BHIOB, Tpameuud, (Gopmyna I'epoHa, dopMmyna Iuiom@amy BBIIYKIOTO
YEThIPEXyTOJIbHUKA, (OPMYJIBI JUTMHBI OKPYXXHOCTH U IUIOINAIU Kpyra
«HM3MepeHHs H BbIYUCTEHHUS
H3mepenua u gvlyucnenus

[Tnomanu. P@opmynbsl IUIOIAAU TPEYroJbHHKA, MapajulejiorpaMMa U €ro
YaCTHBIX BUJOB, Tpamneuuu, (opMyia IUIOUIaau BBIMTYKIOTO YETHIPEXYTOJbHHKA,



(GopMyJIBl UIMHBI OKPY>KHOCTH M TUIOmAnd Kpyra. Ilnomazs npaBHIBHOrO

MHOTOYTOJIbHUKA.
Teopema [Tudaropa. Tpuronomerpudeckue COOTHOUICHUS B
NpsSIMOYTOJIBHOM TpeyrojbHuke. Tpuronomerpudeckue GyHKIHA yIiia.
«Teopernueckne acneKkTb»
Teopernueckue acnexTel, TEOpeMbI, aKCUOMEI, OMpeieeHus, (HOpMyJIE,
JIEMMBI.



‘ngodr ouddohHedQaIry ‘I9HIhOIOH]A

81

gL0HOgRdOH I9INQLOK)) "edLlOHIgRdoH
oigHLedI'ea) U QIIHUOHH][

L1

410HogedoH I9INOLON)) "edLloHAgRdoH
o9HLRedIREY U SIIHUSHU][

o

KMHOHgRdA o19HLIedRa) U QITHHOHU][

Sl

KrHoHgRdA s19H1edIRE) U QI9HHOHU][

14!

UHOIIOLO U MHAOX s1aHIedrea )]

el

I9HU]]]

cl

LHOE

I

19oedda |,

0TI

BITHIIID |,

HWHEBQ BT 9h] |

OJdVDOO

ULOOHLOIW HEI |

19pude |

HIBWAQ I9LOU][

edurdeay

e e e e | | | | op— [ g [ g | oy | p—

MOLOBh £

N N N | O~

"eIroMh rug Yi9HLderHRL))
"HQOdY SITHRHMLEIAY U JITHHIEOHNIIQ()

190dAdad
dIqH4aIRLedocedgo
drgodpun
sraHHOd LIdINC

BUHHIhASH

omddhUINed[] | draHIrr0d.LHOY]

0190¢

4008h 09.LYIRHUIr0)]

exodA ena,

LI/HX 5\




9LOOHXADIO

I MUHIIOJIAXIAIALOR MUHAIr0IAad ], 0¢€
"HhBIBE OM0OhUdION03 |
9LO0HXADIO

I "MUHIIOIAXSAIILOR, "MUHAIr0IAad ], 6T
"HhEYEE QMNOORUALOWOD |
wodroweden o guHereg exudeds

I oMHA0dLOON M MUIHA]D OMHEBHOWSII]] 87
"BA1OHM090 XU U MMIHA(D miuded |
wodroweden o sunereg “exudeds

I oMH0dLO0I U HUIHA(D oMHEHOXSID0]] 17
"eEIOM0E0 XU ¥ HMIHAD minded T
wodioweden o suHereg “exudeds

I OMHI0dLOO0II U MUIHA( QUHBHOWII] 9z
"BAIOM080 XU ¥ HMIHAD minded |
UOLO0HLEOdod

I 1rudoal U MIUdOLBHHQWON I9LHOWSIIC 5¢
MALOOHLEOdog

. urdoaL ¥ UMdOLBHUQWON I9THIWAIIC e

I nooddiodu en uhereg ‘uuodadiody | £z |

: I urooadaod eH uneres ‘uuodadiod] | 77

I HhEBIBE JI990LIMNI J, lic

) I HhBI'RE JI9IOLONO], | (g
I UhBIBE J1990L0N9 .

~ noHHoWada1I |

EWUHOhBHE QI9WHULOALIOY] "UHOIIALO




950 [Jew/980/0JUT BYIeuZau//:Sdny
980 /NI'IRWWI) MMM //:SANY
/AM_UI50/NI () Trew//:dny
I90dAYd-LoHdILHY]

b HANINVdIO0dII
Ol 40DVh 041LOdhMIfON FAIII90
ILOOHXADN()
I "MUHAI0IAXadI9LoF, MUHIIr0IAad | e
"UhBIRE OUNOOhUALONOA |
ILO0OHXAdN()
I "MUHII0IAXSdI9LoF, “MuHAIr0I4ad | c¢
"UhBIRE OMNOOhUAIOWNO09 |
ILOOH¥XAM()
I MUHIIOIAXadI9LaF, MUHIIr0IKad |, 76
"UheIee SMMOOhHALON09 |
9L00mXAdDI |
I MUHIIOIAXSdI9L, “MuH4IroIKad | i

"UhBIRE OMNOOhUALONO09 |




