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MHNOACHUTEJBbHASA 3AIINCKA
PabGouast mporpamma mo ydeOHOMY mnpeamery «Marematukay s 5-9  KaccoB
COCTaBJIeHA Ha OCHOBE (elepalbHOTO TOCYNAapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHIapTa
OCHOBHOTO o00I1Iero o0Opa3oBaHusi MO MaTemaTtuke (YTBEpXKACH TMpHKa3oM MUHUCTEPCTBA
oOpazoBanus u Hayku P® ot 17 mexabps 2010 . N 1897 «O06 yrBepxaeHun (emaepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO OOINEro oOpa3oBaHHA» C
W3MEHEHUSMHU | JONOJHEHUsAMH oT: 29 nexabps 2014 r., 31 nekabps 2015 r., 11 mexadps 2020
., IPUMEPHON OCHOBHOW 00pa3oBaTeNbHON NPOTrpaMMbl OCHOBHOI'O 0OIIero oOpa3oBaHUs
(omoOpena pemieHueM (enepanbHOr0 y4eOHO-METOAUYECKOT0 OOBEAUHEHHS IO 00IIeMy
obpazoBanuto (mporokon oT 8 ampens 2015 r. Nel/15, B pemakumm npotokona Ne 1/20 ot
04.02.2020 denepanpHOr0 y4eOHO-METOIUYECKOTO OOBEIUHEHUS MO 00IeMy 00pa3oBaHUIO),
ABTOPCKOU nporpaMMbl:  Matemaruka: pabodyme mporpamMmbl:  5-9  Kkiaccel/  aBTOPBI
A.I".'Mep3msik, B.b.ITononckuit, M.C.Skup, E.B. Bytiko.- M.: Benrana — I'pad, 2018.
Conepkanne ydueOHOro mpeamera «MartemaTukay usydaercs B oobeme 850 4., B 5
Kiacce - Su. B Hegenmo (170 vacoB); B 6 knacce - 5 4. B Henento (170 gyacoB), B 7 kiacce — S4. B
uenemo (170 gaco), B 8 kiacce — 5 u. B Hepeno (170 gacoB), B 9 kiacce — 54. B Hegeno (170
4yacoB), n3 HUX 60 KOHTPOJIBHBIX PaboT.

INJTAHUPYEMBIE PE3YJbTATHBI OCBOEHUA
YYEBHOI'O IPEJMETA "MATEMATHUKA"
Apudmernka
Ilo okoHuanuu uzyyenus Kypca y4auwjuticsi Hay4umcsi:
e IIOHHUMATh OCOOCHHOCTH JIECATHYHON CHCTEMBI CUMCIICHHS;
* HCIOJIb30BaTh MOHSTHS, CBI3aHHBIE C JEIMMOCTbIO HATypaIbHbIX YUCE,
e BBIPOXKATh YHCIA B DJKBUBAJICHTHBIX (opMax, BEIOMpas HauOoJjiee MOAXOAAIIYI0 B
3aBUCUMOCTH OT KOHKPETHON CUTYAallH;
* CpaBHHMBATH U YIOPSJOUYUBATH PALIMOHATBHBIC YNCIIA;
* BBINOJHATH BBIYHUCICHUA C pPAlMOHAIBHBIMU YHCIAMHU, COYETash YCTHbIE U THCbMEHHBIE
MPUEMBI BBIYUCIICHUH, TPUMEHSThH KaJTbKYJISTOP;
* HCHOJIb30BaTh TOHATHS M YMEHHUS, CBSI3aHHbIE C MPONOPLUHUOHATIBHOCTHIO BEIWYMH,
MIPOILICHTaMH, B XOJI€ PEIICHUs] MaTEMaTHUYECKUX 3a71a4 M 3a]1a4 U3 CMEXKHBIX MPEIMETOB, BBITION -
HATb HECJIOKHbIE TPAKTUYECKUE PACUETHI;
e aHAIM3UPOBATh TpaUKW 3aBUCUMOCTEH MEXIy BEIMYMHAMH (PacCTOSHUE, BpeMs,
TeMIeparypa u T. II.).
Yuawuiicsa nonyuum eosmodrcnocms:
* IMO3HAKOMMTLCS C MO3UIMOHHBIMHU CUCTEMAMU CUHCIIEHNS ¢ OCHOBAHHUSIMHM, OTIIMYHBIMH OT 10;
e YIUIyOUTH U Pa3BUTh MPEJACTABICHUS O HATYPAIbHBIX YHUCIIAX U CBOMCTBAX JIETUMOCTH;
* HAYyYUTHCSA HCIOJB30BAaTh MPHUEMBI, PAIlMOHATU3UPYIOUINE BBIYMCICHUS, TPUOOPECTH HABBIK
KOHTPOJIMPOBATH BBIYHMCIICHUSI, BBIOMpAs TIOAXOSIIIAN JJIST CUTYaIllUH CII0C00.

YuciioBble 1 OyKBEHHbIE BbIPAKECHHUsI. Y PABHEHHUS
Ilo okonuanuu uzyuenus Kypca y4auuiics Hay4yumcsi:
® BBINOJIHATH ONEPALUHU C YUCIOBBIMU BBIPAXKEHUSIMU;
® BBHINOJHATH MpeoOpa3oBaHMsi OYKBEHHBIX BBIPAKEHUH (pacKpbeITHEe CKOOOK, IpHUBEIECHUE
MOJI0OHBIX CaraeMbix);
e pelaTh JMHEHHbIE ypaBHEHUS, PEIIaTh TEKCTOBBIE 331a4H alredpanuyecKuM METOJIOM.
Yuawuticsa nonyuum 603modcHocms:
® Pa3BUTh MPEJCTABICHHS O OYKBEHHBIX BBIPAKEHUIX U UX MPEOOPa30BaAHMSIX;
OBJIAJIETh CHELUAIBHBIMU IPUEMAMHU PELICHUs] YPAaBHEHUM, IPUMEHATh annapaT ypaBHEHUHN JUIs
pelleHus: KaK TeKCTOBBIX, TaK U MPAKTUYECKUX 3a/1a4.
I'eomerpuueckue purypsnl. UsmMepeHue reomeTpu4ecKux BeJMYHH
1lo oxonyanuu uzyuenus Kypca y4awjuiucsa Hay4umcs.
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e pacro3HaBaTh Ha YEPTE)KAX, PUCYHKAX, MOJCIAX M B OKPYKAIOIIEM MHPE IUIOCKHE |
POCTPAaHCTBEHHBIC TEOMETPUIECKUE QUTYPBI M UX IIEMEHTHI;
* CTPOMUTH YIIbl, ONPEAEIATh UX I'PALYCHYIO MEPY;
e pacrio3HaBaTh MW M300pakaTh pa3BEPTKUM Kyba, NPAMOYTOJbHOTO Mapajieenunesa,
IIPaBUJILHOM MMPAMUJIBL, LIWIKHIPA U KOHYCA;
e OMNpPEICIATh MO JMHEHHBIM pa3MepaM pa3BEPTKU (PUTYpHI JTHHEHHBIC pa3Mepbl caMOi (HUTYPbI
¥ Ha000poT;
* BBIYHCIIATH 00BEM MTPSIMOYTOJIBHOTO Mapajlieenuiena u Kyoa.

Vuawuiics nonyuum 603moarcnocmy.:
HAYYUTHCS BBIYHCIIATH O0BEM MPOCTPAHCTBEHHBIX F€OMETPUYECKUX (DUTYP, COCTABICHHBIX W3
PSIMOYTOJIBHBIX TapaJlICICITHITC/IOB;
yrJIyOUTh U Pa3BUTh MPEICTABICHHUS O MPOCTPAHCTBEHHBIX [EOMETPUUECKUX (PHUTYpax;
HAYYUTHCS TIPUMEHSATH MOHATHE Pa3BEPTKHU JUISL BBITOIHEHUS TPAKTHUECKUX PacUETOB.

DJIeMeHThI CTATUCTUKH, BeposiTHOCTU. KoMOMHaTOpHBIE 3a1a4un

1lo oxonuanuu usyuenus Kypca y4auwuiics Hay4yumcs:
* UCIOJBL30BaTh MPOCTCHUINUE CIIOCOOBI MPEICTABICHUS M aHATN3a CTATUCTUYCCKUX JaHHBIX;
* pemaTh KOMOWHATOPHBIC 33/]a4H HA HAX0XKICHUE KOJIMYECTBA 0OBEKTOB MIIH KOMOWHAIIHH.

Yuawutics nonyuum 6o3moorcnocms:
* IpUOOpECTH MepBOHAYATIBHBIA OMBIT OpraHU3aluu cOOpa AAHHBIX MPH MPOBEISCHUHU OIMpoca
0O0I1IECTBEHHOTO MHEHUS, OCYIIECTBIIATh UX aHAJINU3, MPEACTABIATh PE3YJIbTAaThl ONMPOCa B BUJIE
TaOJUIIbI, TUArpaMMBbl;
* HAy4HUTHCS HEKOTOPHIM CHEIUATBHBIM MPUEMaM pelIeHNs KOMOUHATOPHBIX 3a/1a4.

N3ydenne aaredpsl 10 JaHHOK MPOrpamMMe CIIOCOOCTBYET (OPMHUPOBAHUIO Y yUAIIHXCS
JUYHOCTHBIX, METAlpPEeIMETHBIX M MPEAMETHBIX pPe3yabTaTOB OOYYEHHs, COOTBETCTBYIOIIMX
TpeOOBaHUSM (peIePATbHOTO TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa OCHOBHOTO
o0mero oOpa3oBaHUsI.

JIuunocmmuute pezynomamot

BOCIIUTAHUE POCCUHCKON IPakJJaHCKOW MACHTHUYHOCTHU: MATPUOTU3MA, YBaXeHHUs K OTedecTBy,
OCO3HAHUS BKJIa/Ia OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOI HAYKH;

OTBETCTBEHHOE OTHOIIEHHWE K YYEHHMIO, TOTOBHOCTh M CIOCOOHOCTh OOydarommuxcs K
CaMOPAa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIUU K OOYUECHUIO U TIO3HAHUIO;
OCO3HAHHBII BBIOOP U MOCTPOCHME AaTbHEHIIeH HHINBUIYAIbHON TPAaeKTOPUH 00pa30BaHUs Ha
0aze OpPHUEHTHUPOBKU B MHpe mpodeccuii U MPOPECCHOHAIBHBIX MPEANOYTEHUH C Yy4ETOM
YCTOWYMBBIX MO3HABATENIBHBIX MHTEPECOB, a TaKXKe Ha OCHOBE (DOPMHPOBAHUS yBaKUTEIHHOTO
OTHOIIIEHUS K TPYly, Pa3BUTHE OMBITA YUACTUSI B COLIMAILHO 3HAYMMOM TPY/IE;

YMEHHE KOHTPOJIUPOBATh, OLICHWBATh W aHAIM3UPOBATH MPOIECC M Pe3ynbTaT yuyeOHOW u
MaTeMaTUYECKOM e TeIbHOCTH;

KPUTUYHOCTh  MBIIIJIEHUSI, HWHULMAATABA, HAXOAYUBOCTb, AaKTUBHOCTh NIPU  PELIECHUU
MaTeMaTUYECKHX 3a]1ad.

Memanpeomemmnbwie pe3yibmamol:

YMEHHUE CaMOCTOSITEIILHO OIpENeNATh eI CBOEro o0ydeHHsl W nmpuoOperaTh HOBBIE 3HAHUS,
CTaBUTh U (OPMYIUPOBATH AJsi ce0s HOBbIE 3a1auu B yu€Oe, pa3BUBATh MOTHUBBI U MHTEPECHI
CBOEH ITO3HABATEIILHOU JEATEIbHOCTH;

YMEHHE COOTHOCUTBH CBOM JIEUCTBUS C IUNIAHUPYEMBIMH PE3yJIbTaTaMU, OCYLIECTBIATH KOHTPOJIb
CBOEH JIEATENILHOCTU B IPOLIECCE JOCTHKEHUS pe3yibTara, ONpeAesaTh CIocoObl NeHcTBUN B
pamMKax MpeJIOKEHHBIX YCIOBUH U TpeOOBaHUN, KOPPEKTHpPOBaTh CBOM JCHCTBHUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYALUEH;
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YMEHHE ONpPENENSITh MOHSATHUS, BBISBIATH WX CBOWCTBA W MPH3HAKH, CO3/1aBaTh 000OIIEHUS,
yCTaHABIWBATh AaHAJIOTHH, KIACCU(DHUIIMPOBATh, CAMOCTOSTEIHLHO BBIOMpPATh OCHOBAaHUS |
KPUTEPUU IS KIIaCCUPUKALINN;

YMEHHE YCTaHaBJIMBaTh MPUYMHHO-CIIEJICTBEHHBIE CBA3U, CTPOUTH JIOTMUECKOE PACCYKIICHHE,
YMO3aKJIIOUeHHE (MHIYKTUBHOE, JEAYKTUBHOE U 110 aHAJIOTUH) U JIeJIaTh BHIBO/IBI,

pa3BUTHE KOMIIETEHTHOCTH B O0JIACTH KMCIOJB30BaHHUSA HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA;

NepBOHAYAJIbHBIC MPEJCTABICHUS 00 UIEIX U O METOJIaX MAaTeMAaTHKH Kak 00 YHHBEpPCaJbHOM
A3bIKE HAYKU U TEXHHUKHU, O CPEICTBE MOJCIMPOBAHHUS SBIICHUI U ITPOLIECCOB;

yMEHUE BHACTh MAaTEMAaTHUYECKYIO 3a/layy B KOHTEKCTe NpPOOJEMHOH CHUTyallud B JPYrUX
JUCLUIUIMHAX, B OKPYXKAIOLIEH KU3HU;

YMEHUE HAaxOJWTh B Pa3IMYHBIX HMCTOYHUKAX HWH(OpMaIUi0, HEOOXOIUMYIO IJis PEHICHUs
MaTEeMAaTHYECKUX 3a7a4, U TPEICTaBIATH € B MOHATHOW (opMe, NPUHUMATH DPEIICHUE B
YCJIOBHSIX HETIOJTHOW WM M30BITOYHOM, TOYHOM MJIM BEPOSTHOCTHOM MH(OpMAITUH;

YMEHHE IIOHUMaTh ¥ HCIIOJIB30BAaTh MAaTEMaTUYECKHE CPEACTBA HAIAHOCTH (rpadukw,
TaOJIMLIbI, CXEMBI U JIP.) Ui WLTIOCTPAIK, HHTEPIPETAllUU, apTyMEHTAIUY;

10) yMeHue BBIIBUTATh TMIIOTE3bI IPU PEIICHUH 331241, TIOHUMATh HEOOXOIMMOCTh UX MPOBEPKH;
11) moHMMaHKE CYIIHOCTH aITOPUTMUYECKUX MPEANUCAHUN U YMEHHE JICHCTBOBATh B COOTBETCTBUH
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C IIPEIIOKEHHBIM aJITOPUTMOM.

Ilpeomemmnoie pe3yromamul:

OCO3HAHHE 3HAYCHHS] MAaTEeMaTUKHU IS TIOBCEAHEBHOM )KU3HU YEJIOBEKa;

IpEeCTaBICHNE O MATEMAaTHIECKOI HayKe Kak cepe MaTeMaTHIeCKOH NesITeTbHOCTH, 00 ATamax
e€ pa3BUTHSL, 0 €€ 3HAYUMOCTH JJIs Pa3BUTHUS [IUBUIIM3AIINH;

pa3BUTHE YMEHHN pabOTaTh ¢ y4eOHBIM MAaTeMaTUYCCKUM TEKCTOM (aHAIU3UPOBATh, U3BIICKAThH
HEOoOXOaUMYI0 HMH(OpPMAIMIO), TOYHO U TPAMOTHO BBIpaXKaThb CBOM MBICIU C HPUMEHEHHUEM
MaTeMaTUYeCKOW TEPMHHOJIOTUM W CHUMBOJIMKH, TPOBOAUTH KIACCU(PUKALMH, JIOTHYECKUE
000CHOBaAHUS;

BlIaficHUE 0A30BBIM MOHITHITHBIM aIapaToM MO0 OCHOBHBIM pa3jeliaM COACPKaHMUs;
CUCTeMaTUYECKHe 3HaHUS 0 (PYHKIUAX U UX CBOWCTBAX;

MPaKTUYECKH 3HAYUMbIE MAaTEMaTHYECKHE YMEHHS M HABBIKH, CIIOCOOHOCTh MX MPUMEHEHUS K
PELICHUI0 MaTEMAaTUYECKUX U HEMATEeMAaTHUECKUX 3a1a4, IPEeANoIaratonue yMeHus:

BBITIOJIHSITH BBIUUCIIEHUS C JCHCTBUTEIHLHBIMHU YUCTIAMU;

pemaTh ypaBHEHUS, HEPABEHCTBA, CUCTEMbI YPaBHEHU U HEPABEHCTB;

peliaTh TEKCTOBBIC 3a/1a4 apu(METHUECKHM CIIOCOO0M, C MOMOIIBI0 COCTABICHUSI U PEIICHUS
ypaBHEHUM, CUCTEM YpaBHEHUN U HEPABEHCTB;

WCIIOJIB30BaTh QJIreOpanuecKuil sI3bIK IS OMHMCAHHUS TPEIMETOB OKPYKAIOIIEro Mupa u
CO3JIaHUsI COOTBETCTBYIOIIUX MAaTEMAaTHUYECKUX MOJIENICH;

MPOBOANUTH MPAKTUUYECKUE PACUETHI: BBIYUCICHUS C MPOICHTAMH, BBIYUCICHUS C YHUCIOBBIMU
MOCNEAOBATEIHbHOCTSMHU,  BBIYUCIICHUS  CTAaTHCTUYECKUX  XapaKTEPUCTHK,  BBITIOJHEHUE
PUOIMKEHHBIX BEIYHCIICHHIM;,

BBITIOJTHATH TOXKIECTBEHHBIEC MTPEOOPa30BaAHUS PAIIOHATBHBIX BBIPAKEHUN;

BBITIOJHATH ONEPAIUU HAJl MHOKECTBAMU;

UCCIIeIOBAaTh (PYHKIIMU U CTPOUTH UX TPadUKH,

YUTaTh W MCMHOJB30BaTh WH(MOpMAILNIO, MPEACTABICHHYIO B BHAE TaONHIBI, JHArpamMMbl
(cronbyaroit WK KpyroBou);

peliaTh IpocTeine KOMOMHATOPHBIE 3a/1a4H.

N3ydyeHue reomeTpuu Mo JaHHOW Mporpamme CIOCOOCTBYET (OPMHUPOBAHUIO y yUaIIUXCS
JUYHOCTHBIX, METaNpeIMETHBIX, MPEAMETHBIX pPe3ydbTaTOB OOYYEHHs, COOTBETCTBYIOIIMX
TpeboBaHusIM (heepaIbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEebHOTO CTaHIapTa OCHOBHOTO

4



1)
2)

3)

4)
5)

1)

2)

3)

4)

5)
6)
7)
8)

9)

o0riero oOpa3oBaHUsl.

Juunocmmuuvle pesynomamal:
BOCIIMTAHUE POCCUNMCKON I'pa)KAaHCKOW MIEHTUYHOCTH, MaTPUOTU3MA, yBaXeHUsI K OTedecTBy,
OCO3HaHUs BKJIa/Ia OTEYECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOI HAYKH;
OTBETCTBEHHOE OTHOIIEHHWE K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTh OOy4YaloOmMXCs K
CaMOpa3BUTHIO U CaAMOOOPA30BaHUIO Ha OCHOBE MOTUBAIIMU K OOYYEHUIO U MTO3HAHUIO;
OCO3HAHHBIM BBHIOOP M MOCTPOCHUE NalbHEHIICH WHIWBHIYaTbHON TPACKTOPHH OOpa30BaHUS
Ha 0a3e OpUEHTUPOBAHUS B MHUpe Mpodeccuil U MpoPecCHOHANBHBIX MPEANOYTEHUN ¢ YUETOM
YCTOHYMBBIX TIO3HABATENbHBIX HHTEPECOB, a TAK)KE Ha OCHOBE (POPMUPOBAHUS YBAXKUTEIHHOTO
OTHOILIEHUS K TPYAY, Pa3BUTHE OINBITA YYaCTUs B COLIMATIBHO 3HAYMMOM TPYIE;
YMEHHE KOHTPOJIUPOBATH MPOLIECC U PE3yNIbTaT YUeOHOW U MAaTEMAaTUYECKON JIeSTeNIb HOCTH;
KPUTUYHOCTh  MBIIUICHHUS, WHULMAATHBA, HAaxOAYMBOCTh, AKTUBHOCTb IIPU PELICHUU
reoMeTpUYECKUX 3a7ay.
Memanpeomemmnuvie pe3yniomanul:
YMEHHE CaMOCTOSATEIBHO OMPEENATh LEIN CBOCr0 00y4eHHUsl W MPHOOpeTaTh HOBBIC 3HAHUA,
CTaBUTh U (popmynupoBaTh A ceOs HOBbIE 3a7auu B yu€Oe, pa3BUBaTh MOTHBBI U UHTEPECHI
CBOEH MO3HABATEIILHOMN ACATEIBHOCTH;
YMEHHE COOTHOCHUTH CBOM JIEMCTBUS C IUIAHUPYEMBIMU pE3yJbTaTaMHU, OCYIIECTBISATh
KOHTPOJIb CBOEH JESTENIbHOCTU B IPOLECCE TOCTHKEHHS PE3yJIbTaTa, ONPEAENsTh CIOCOOBI
JNEHUCTBUI B paMKax MPEeJI0KEHHBIX YCIOBUU U TpeOOBaHMI, KOPPEKTUPOBATH CBOU ACHCTBUS
B COOTBETCTBUH C U3MEHSIOIIENCS CUTYyallUEH;
YMEHUE OMNpeNensaTh TMOHATHS, CcO3/JaBaTh OO0OOIIEHHUs, yCTaHABIMBATh AaHAJIOTHUH,
KJIacCU(PUIIMPOBATH, CAMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPHUH JIJIs KilaccupuKaluu;
YMEHHE YCTAHABIMBAaTh IPUUYMHHO-CIEICTBEHHbIE CBA3U, MPOBOJUTH JI0KA3aTEJIbHOE
paccyKJeHue, YMO3aKII04eHUEe (MHIYKTUBHOE, NIEIYKTUBHOE M 10 aHAJOIMM) U JIeJaTh
BBIBO/IbI;
yYMEHUE WUIIOCTPUPOBATH U3YUYEHHBIE IOHSTHS U CBOMCTBAa (QUIYp, ONpPOBEpPrarb HEBEPHBIE
YTBEPKIACHHUS;
KOMIIETEHTHOCTh B 00JacTM  HCHOJb30BaHUS  HMH(DOPMAIMOHHO-KOMMYHHKAIMOHHBIX
TEXHOJIOTHI;
NEepBOHAYAJIbHbBIE MPEACTABICHUS 00 HAESIX U O METOJaX IeOMETPUU Kak 00 YHHUBEpPCAIbHOM
A3BIKE HAYKU U TEXHUKH, O CPEJICTBE MOJCIUPOBAHUS ABICHUN UP IIPOLIECCOB;
yMEHUE BHUJETh T'€OMETPUYECKYI0 3a7adyy B KOHTEKCTE€ NpPOOJEMHOM CHUTyalluH B JPYrHX
JUCLMIUIMHAX, B OKPYKAIOIIEH )KU3HH,
YMEHUE HaxOJWTh B PA3JIMYHBIX HMCTOYHMKAX HH(OpMAlLMIO, HEOOXOAMMYIO JJis pEeLIeHUus
reOMETPUUECKUX 3aJad, M NPEJCTaBIATh €€ B MOHATHOM (opme, NMPUHUMATh pELIEHUE B
YCIIOBUSIX HETIOTHOW MM U30BITOYHOM, TOYHON MJIM BEPOSITHOCTHON MH(pOpMALINY;

10) YMCHHUC IIOHHMMAThb MW HCIOJb30BATb MATCMATHYCCKHUC CPCACTBA HArJIAAHOCTH (‘{epTe)I(I/I,

Ta0JIMIIBI, CXEMBI U Jp.) AJI WIUTIOCTpallui, HHTEPIpETalui, apryMeHTaluu;

11) YMCHUE BBIJIBUTATb MW PCAJIM30BBIBATH THIIOTE3bI IIPU PCIICHHUH 3aJa4u W I[MOHUMATb

HE00XO0AMMOCTb UX TIPOBEPKH;

12) INOHUMAHHUC CYIIHOCTH QAJTOPUTMHUYCCKUX HpCIIHI/IcaHI/Iﬁ U YMCHHC JIEICTBOBAaTh B

1)
2)

3)

COOTBCTCTBUU C MMPCIIIOKCHHBIM aJITOPUTMOM.

Ilpeomemmnuie pezyiomamot:

OCO3HAHUE 3HAYEHUSI TEOMETPUH ISl IOBCETHEBHON KU3HU YEIOBEKA;

MPEACTABICHUE O TEOMETPUU Kak cdepe MaTeMaTH4ecKOl AesTeNbHOCTH, 00 sTamax eé
pa3BUTHSA, O €€ 3HAUNMOCTH JJI Pa3BUTHS LIUBUIN3ALINH;

pa3BUTHE YMEHMH paboTrarh C Y4YEOHBIM MAaTEMAaTHMYECKHMM TEKCTOM (aHaJIM3UpPOBATH,
U3BJIEKaTh HEOOXOIMMYI0 HMH(GOpPMAlMIO), TOYHO M TPaMOTHO BBIPaXaTh CBOM MBICIH C
MPUMEHEHUEM TE€OMETPHUYECKON TEPMHUHOJIOTMM U CHUMBOJIMKH, MPOBOJUTH KilacCU(PHUKAINU,
Joru4eckre 000CHOBAaHMUS;



4) BnajzcHHe 6a30BBIM MOHSITHWHBIM aIllapaToM M0 OCHOBHBIM pa3/ieiiaM COJICPIKaHUS;
5) cucTemaTHuyecKue 3HaHUSA O (PUTypax U UX CBOMCTBAX;
6) mpakTHYeCKHe 3HAYMMble TCOMETPUYCCKHEC YMCHHS W HABBIKM, YMCHHUE MPUMEHATH HX K
PELICHUIO TEOMETPUUYECKUX U HET€OMETPUUECKHX 3a/1a4, 2 UMEHHO:
e u300paxaTh QUTYPHI HA INIOCKOCTH;
® CMOJb30BATh FT€OMETPUUYECKHI SI3bIK JUISl OMKMCAHUS IPEIMETOB OKPY’KAIOIIETO MUPA;
® U3MEpSATH JJIMHBI OTPE3KOB, BEJIMYHUHBI YIJIOB, BBIYUCIATH IUIOLIAAN U IEPUMETPHI PUryp;
® pacno3HaBaTh U U300pakaTh paBHbIC, CHMMETPUYHBIC U MTOJO0HbBIE PUTYPHI;
®  BBINOJHATH HOCTPOCHUS TEOMETPUUECKUX (PUTYDP C IMOMOIIBIO IUPKYJIIS U JIMHEUKH;
® YUTaTh U UCIOJIB30BATh UH(GOPMAIIHIO, IPEICTABICHHYIO HA YepTekKaxX, CXeMax;
® [POBOAUTH MPAKTHUECKUE PACUETHI.
IInanupyemMsble pe3yJbTaThl 00yueHus ajaredpe B 7-9 kiaccax
AsiredOpanyeckue BbIpasKeHMsI
Buinycknux nayuumes:
® ONEepUpOBaATh NMOHATUAMHU «TOXKIECTBOY», «TOKIECTBEHHOE IMPEoOpa3oBaHME», peliaTh 3aJayH,
coJieprkaiire OyKBeHHbIE JaHHbIE, padoTaTh ¢ GopMyIamMu;
® ONEPHUPOBATH MOHSATUEM «KBAJIPATHBIN KOPEHBY, IPUMEHSITH €T0 B BEIYUCIICHUSX;
® BBINOJIHATH MPEOOPA30BAHMS BBIPAKCHHA, COACPKAIMUX CTCIICHU C IEIBIMH ITOKA3aTelsIMUA U
KBaJIpaTHBIC KOPHU;
® BBINOJHATH TOXJIECTBEHHBIE MPEOOPa30BaHUS PAIMOHANBHBIX BBIPAXKEHUI HAa OCHOBE MpPaBHII
JNEHCTBUI HaJl MHOTOWICHAMH U aJlreOpandyeckKuMH Ipo0siMu;
®  BBINOJIHATH PA3IOKCHUEC MHOTOWICHOB Ha MHOXKUTEITH.
Buinycknuux nonyuum 603mMo#CHOCHb HAYYUMBCAL:
® BBINOJIHATH MHOTOIIIArOBBIE IPEOOPA30BAHUS PALIMOHATBHBIX BBIPAKEHUN, TPUMEHSS IIUPOKUN
Habop cr1oco0oB U NMPUEMOB;
® [PUMEHSTh TOXKICCTBEHHbIE MPEeoOpa3oBaHUs JUIsl PElIeHHs 3ajad U3 Pa3IuYHbIX pa3iesioB
Kypca.
YpaBHeHus
Buinyckuux nayuumes:
® pemath OCHOBHBIC BHJIBI PAlMOHAIBHBIX YPAaBHCHHH C OIHOW IEPEMEHHOW, CUCTEMBI JIBYX
YPaBHEHHH C JIBYMS TIEPEMECHHBIMU;
e T[OHUMAaTh YPaBHEHHE KaK BRXKHEUIIYI0 MAaTeMaTHYECKYIO MOJENb AJIs OMHCAHUS U U3YyYeHUs
pa3HOO00pPa3HBIX peabHBIX CUTYAIIUN, pelIaTh TEKCTOBbIE 3a/1a4H anreOpaniyecKuM METOIOM;
® MPUMEHATh TpadUUecKUe TNPEACTABICHUS IS HCCICIOBAHUS ypaBHEHWH, WCCIEIOBAaHUS W
pEIICHUS CUCTEM YPaBHEHHH C JBYMS ITEPEMCHHBIMHU.
Buvinyckuux nonyuum 603mMoicHOCHb .
® OBJAJICTh CICIUATBHBIMU TPUEMaMU PEIICHUS YpaBHEHWW W CHUCTEM YPaBHCHHH, YBEPCHHO
MIPUMEHSTh aIrmapaT ypaBHEHUH I pelIeHHs pa3HOOOpa3HbIX 3a/1a4 U3 MATEMATUKH, CMEXKHBIX
MPEIMETOB, MIPAKTUKU;
® MPUMEHATH TpadUUeCcKUe MPEACTABICHUS JUI WCCIICOBAHMS YPAaBHCHHM, CUCTEM YpaBHCHHIH,
cojiepamux OyKBeHHbIC KOI(DPHUITUEHTHI.
HepaBencrBa
Buvinycknux nayuumces:
® [IOHMMATh U TMPHUMEHSTb TEPMUHOJOTHUI0O W CHMBOJIUKY, CBSI3aHHBIE C OTHOIICHHEM
HEPaBEHCTBA, CBOMCTBA YUCIIOBBIX HEPABCHCTB;
e pemiarh JUHEHHBIE HEPABEHCTBA C OJHOW MEPEeMEHHON M MX CUCTEMBI; pellaTh KBaapaTHBIC
HEPaBEHCTBA C OMOPOH Ha rpaduuecKue MpeacTaBIeHUS;
e IPUMECHSATH aIapaT HEPaBSHCTB JUIS PEIICHHS 3a/1a4 U3 Pa3InIHBIX pa3JelioB Kypca.
Buinycknuk nonyuum 603mMoHMCHOCHb HAYUUMbCAL



pa3HOOOpa3HBIM MpUEMAM JIOKA3aTeIhCTBA HEPABEHCTB; YBEPEHHO NPHUMEHSATH armapar
HEPaBEHCTB ISl PEIICHHsS Pa3HOOOpPA3HBIX MAaTEeMAaTHYECKHWX 3aJad W 3a1a4 M3 CMEKHBIX
MIPEIMETOB, MMPAKTUKH;
MPUMEHSTH TpagUUECKUe TPEJACTABICHUS ISl UCCIICAOBAHMS HEPABEHCTB, CUCTEM HEPABEHCTB,
cojiepkaimx OyKBeHHbIC KO PUITUEHTHI.

YucioBbIle MHOKECTBA

Buinycknux nayuumcsi:

. IIOHUMATh TEPMHMHOJIOTHUIO M CUMBOJIMKY, CBSI3aHHBIE C IIOHATHEM MHOXECTBA,
BBIIIOJIHATH OIlEpalliy HaJl MHOKECTBAMU;

o HCII0JIb30BaTh HAa4aJIbHbIC IPEICTABICHNS O MHOXKECTBE JEHCTBUTEIIBHBIX YU CEIL.
Buinyckuux nonyuum 603mMoiCHOCHYb .

o pa3BUBATh NIPEACTABICHUE O MHOXKECTBAX;

o pa3BUBaTh IIPEACTABICHHUE O YHCIEC M YHUCIOBBIX CHCTEMaxX OT HaTypalbHBIX J0
JICHCTBUTEIIBHBIX YHCET; O POJIA BBIYMCIICHUM B IIPAKTHUKE;

o pa3BuUTh U yrIIyOUTh 3HAHUA O JECATUYHOM 3amucu JIeHCTBUTENBHBIX YHUCEl
(meproMYEeCcKHe U HETIEPHOANYECKHE APOOH).

DOyHKIUHA

Buinycknux nayuumcs:

IOHUMaThb U HCHOJb30BATh (PYHKUMOHAIbHBIE IOHATHUS, SA3BIK (TEPMUHBI, CHUMBOJINYECKHE
0003HaYCHHS ),

CTpOUTH TpapuKH dSIEMEHTAPHBIX (DYHKIHMA, MCCIEN0BaTh CBOWCTBA YUCIOBBIX (DYHKIMHA Ha
OCHOBE HM3YYEHUS MIOBEICHUS UX TPAPHKOB;

INOHUMAaTh (PYHKIMIO KAaK BaXHEHIIYI0 MAaTeMaTHUYECKYI0 MOJIENb JJI ONHUCAHUS NPOLIECCOB U
SBJICHUHA OKpYKAIOIIEr0o MHUpA, NPUMEHATh (YHKUMOHAJIBHBIA SI3bIK JUIl ONUCAHUS U
UCCIICIOBAaHHS 3aBUCUMOCTEHN MeXy (PU3HUECKUMH BETHUYNHAMU;

IOHUMaTb M  UCHOJb30BaTh S3bIK  I1OCJIEAOBATEIbHOCTEH (T€PMUHBI, CHMBOJUYECKUE
0003HaYCHHMS)

OPUMEHSTHh (POPMYJIbI, CBSI3aHHBIE C apU(PMETHUECKOM U T€OMETPUYECKON MpPOTrpeccHsiMH, U
anmnapatr, cOpMUPOBAHHBIN MpPU W3YYEHUU OPYTHX pa3fesioB Kypca, K pelIeHHIO 3a7ad, B TOM
YHCIIe C KOHTEKCTOM U3 PealbHON KU3HU.

BuinyckHux noayuum 603MoiCHOCb '

® [POBOAMTH HCCIIEIOBAHUS, CBSI3aHHBIE C M3yUYE€HHEM CBOMCTB ()YHKIMH, B TOM YHUCIE C
UCIOJIb30BAaHUEM KOMIIBIOTEPA; HAa OCHOBE TIpaMKOB H3Y4EHHBIX (YHKIMH CTpPOUTH Ooliee
CJIOXHbIE TpaduKU (KyCOUYHO-3a/IaHHBIE, C «BBIKOJIOTBIMUY» TOUKAMH U T.I1.);

® CIIOJIb30BaTh (PYHKUMOHAIbHbIE IPEACTaBIEHUS U CBOWCTBAa (YHKUMHA peleHus
MaTeMaTUYeCKUX 3a7a4 U3 pa3IMYHbIX pa3/iejoB Kypca;

e pemaTh KOMOMHUPOBaHHbIE 3a7aydl C MpPUMEHEHHEM (OpPMYJ N-ro WieHa U CYMMBI
HEPBbIX N WIEHOB apU(PMETUYECKOH W TeOMETPUYECKO mNporpeccuil, MpUMEHssI HpU 3TOM
anmnapar ypaBHEHUH U HEPaBEHCTB;

® [OHMMATh AapU(METHUECKYI0 U TE€OMETPHUYECKYI0 IMpOrpeccuu Kak  (QyHKIHH
HATYpaJIbHOTO apryMEHTa; CBA3BIBATh apU(METHUYECKYIO IMPOIPECCHI0 C JIMHEHHBIM pPOCTOM,
FEOMETPUUECKYIO — C HKCIIOHEHIIMAIbHBIM POCTOM.

DJieMeHThI NPUKJIATHONH MATEeMATHKH
Buinycknux nayuumcsi:

® JCIOJB30BaTh B XOJE PELIEHUS 3alad IEMEHTapHbIE IPEICTABICHMS, CBSA3AHHBIE C
npuOIMKEHHBIMU 3HAYEHUSIMH BEJTMYUH;

® UCIOJB30BaTh NpOCTEHIINE CHocoObl MpeICTaBICHHUs M aHalu3a CTaTUCTHYECKUX
JTAHHBIX;

® HaxOJUTh OTHOCHUTEJIbHYIO YaCTOTY M BEPOSATHOCTh CIy4aliHOTO COOBITHS;

e pemaTh KOMOMHATOPHBIE 33124 HA HAXOXKJACHUE YUCIIa 00bEKTOB MM KOMOMHAIUH.

BvinyckHux noayuum 603MOo}CHOCb '



® T[IOHATH, YTO YUCIIOBBIC JAHHBIE, KOTOPBIE UCTIOIB3YIOTCS IS XapaKTEPUCTUKU OOBEKTOB
OKPYKAIOIIeT0 MHpa, SBIAIOTCS MPEUMYIIECTBEHHO NPUOMMKEHHBIMUA, YTO MO 3aIllUCU
npuOIMKEHHBIX 3HAYCHUH, COJlepKAIIUXC B MHOOPMAIIMOHHBIX UCTOYHUKAX, MOXKHO CYIUTh O
MOTPEIIHOCTU MPUOIMKEHNUS;

® T[OHATH, YTO MOTPEIIHOCTh pe3yJbTaTa BBIYMCICHUH JODKHA OBITH COM3MEpPHMa C
HOTPEMIHOCTHIO UCXOIHBIX JAHHBIX;

e [puOOpecTH MepBOHAYAIBHBIA OMNBIT OpPraHM3alMM cOOpa JaHHBIX HpPHU IPOBEICHUU
orpoca 00IIEeCTBEHHOT0 MHEHHUSI, OCYIIECTBIIATh UX aHANU3, IPEICTABIATh Pe3ybTaThl OMpOca B
BUIC TaOJIHIIBI, TUArPAMMBL;

® TIpPUOOPECTH ONBIT MPOBEACHUS CIY4YalHBIX HKCIEPUMEHTOB, B TOM YHCIE C MOMOIIbIO
KOMITBIOTEPHOTO MOJEIUPOBAHUS, HHTEPIIPETALIUU UX PE3YJIbTATOB;

® HAyYUTHCS HEKOTOPHIM CIICIUATBHBIM MPUEMaM pelieHrss KOMOMHATOPHBIX 3a/1a4.

Ilianupyemble pe3yabTaTbl 00y4eHUs reOMeTpUM B 7-9 Ki1accax

I'eomeTpuueckue Gurypsol
Buvinyckuux nayuumces:
[I0JIb30BAThCS SI3BIKOM T'EOMETPUM JUIsl ONMCAHMSI IPEIMETOB OKPYXKAIOLIEro MHpa M HX
B3aMMHOI'0 PACTIONOKEHMUS;
pacrmo3HaBaTh W H300pakaTh Ha YepTeX)axX W PUCYHKAX TreoMeTpuueckue (urypel m ux
KOMOMHAIIHH;
KJIaCCU(UIIMPOBATH T€OMETPUUECKHE (PUTYPHI;
HAXOJUTh 3HAYCHWs AJUH JMHEWHBIX 3JEMEHTOB (PUTyp W MX OTHOUICHHs, TPAAyCHYIO Mepy
yraos oT 0° go 180°, mpumeHss onpezeneHus, CBOMCTBAa U MPU3HAKU (PUTYp U UX DIEMEHTOB,
oTHoHIeHHS pUTyp (PaBEHCTBO, MOA00KE, CHMMETPHUH, TIOBOPOT, MapaUICIbHBINA TIEPEHOC);
ONEepUPOBaTh C HAYAIBHBIMH [OHSATUSMU TPUTOHOMETPUHM U BBINOIHATH AJIEMEHTApHbIE
orepanuu HaJl GyHKIUSIMH YTIIOB;
JIOKa3bIBaTh TEOPEMBI;
pemarh 3a7a4d Ha J0Ka3aTelbCTBO, ONUPAsCh Ha HM3y4eHbl CBOMCTBA (UIYp M OTHOILIEHUI
MEXy HUMH 1 TIPUMEHSISI H3YUY€HHBIE METO/IbI JJOKA3aTEbCTB;
pemiaTb HECIOXHbIE 3aJayd Ha MOCTPOEHUE, NMPUMEHSS] OCHOBHBIE aJTOPUTMbI IOCTPOEHUS C
MOMOILBIO IUPKYJIA U JTUHENKH;
pemarh npocTeime MIaHUMETPUUECKHE 3a/1a4M B IPOCTPAHCTBE.
Buvinyckuux nonyuum 603mMoicHOCHb

e OBJIAJIETh METOJAMH DEIIEHUS 3a/ad Ha BBIYMCIEHUS U JIOKA3aTelIbCTBA: METOJOM OT
MPOTUBHOT0, METOJIOM MOJ00us, METOJOM Iepedopa BapHaHTOB U METOJOM TI'€OMETPHUECKUX
MECT TOYEK;

e TIpUOOPECTH OMBIT NPUMEHEHUsI anreOpanyecKoro U TPUrOHOMETPUUECKOIo ammnapara u
UJeH ABUKEHUS TIPU PEIICHUN TEOMETPUUYECKUX 3a]1aY;

® OBJAACTh TPAJULHUOHHON CXEMOW pEeUIEHUs 3a/1a4 Ha IOCTPOCHHUE C IIOMOINIBIO LIMPKYJIS U
JMHENKU: aHaJIu3, IOCTPOEHNUE, 10KA3aTEIbCTBO U UCCIIEJOBAHMUE;

® HAy4yUThCS pelIaTh 3a/ladyd Ha MOCTPOCHHE METOJIOM I€OMETPHUYECKOro MecTa TOYEK U
METOOM ITOJI00HS;

® TPUOOPECTH OMBIT HCCIECIOBAaHUS CBONCTB MIAHUMETPUYECKUX (GUTYp C TOMOIIBIO
KOMITBIOTEPHBIX IIPOTPAMM;

® TIpUOOPECTH ONBIT BHIIIOJHEHUS POESKTOB
HN3mepenne reoMeTpu4ecKux BeJIHYHH
Buvinycknux nayuumces:

® UCIOJb30BAaTh CBOMCTBA M3MEPEHMs JUIMH, IJIOIIAJEH M YIJIOB NP PEIICHUH 3aJad Ha
HAaxXO0’KJIEHUE JJIMHBI OTpe3Ka, JUIMHBI OKPYKHOCTH, JJIMHBI 1YTH OKPYKHOCTHU, TPaAyCHON MeEpbI
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® BBLIYUCIATH  IUIOUIAAM  TPEYTOJIbHUKOB, MPSMOYTOJIBHUKOB, MapajljieJorpaMMoB,
Tparnenui, KpyroB U CEKTOPOB;
®  BBIYUCIITH JJIMHY OKPYXKHOCTH, IJTUHY IYTU OKPYKHOCTH;
®  BBIUUCITH JUTMHBI THHEWHBIX AJIEMEHTOB (DUTYP M UX YIJIBI, HCTIONB3Ys (POPMYIIBI JUTHHBI
OKPYXKHOCTH ¥ JUTMHBI IYTH OKPYKHOCTH, GOPMYJIBI IUIomaaeu puryp;
e pelmaTh 3a/la4d Ha JI0OKA3aTeJIbCTBO C MCIOJb30BaHUEM (OPMYI JIMHBI OKPYKHOCTH U
JUTMHBI 1yTU OKPYKHOCTH, popMyI 1uiomianeit puryp;
e pemiarhb NPAKTUYECKUE 337aud, CBSI3aHHBIC C HAXOXKJICHHEM T'€OMETPUYECKUX BEITUYMH
(McTIoNB3ys MPH HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).
Buinyckuux nonyuum 603Mo#CHOCMb HAYYUMBCL:
® BBIYHCIATh IUIOMAAN (GUTYP, COCTaBICHHBIX U3 JIBYX WWIM 0oyiee MNPSIMOYTrOJIbHUKOB,
napajuieJIorpaMMOB, TPEYTOJIbHUKOB, KPyra U CEKTOPa;
® BBLIYHCIATH IUIOL[AJAM MHOTOYTOJILHUKOB, HCIIOJIb3YsS OTHOILICHUS PaBHOBEIUKOCTH U
PaBHOCOCTaBJIECHHOCTH;
® [PUMEHSATH aNreOpanyecKuil U TPUTOHOMETPUUECKHII anmapar U UAeH IBUKESHHUS IPU PELICHUH
3a/1a4 Ha BBIUMCJICHHE IJIOMAAe MHOTOYTOJbHUKOB.
Koopaunarsi
Buvinyckuux nayuumces:

e BBUHCIATH JUIMHY OTpe3Ka IO KOOpPAMHATAM €r0 KOHIIOB; BBIYMCIATH KOOPJIMHATHI
CepeMHbI OTPE3KA;

®  JCIOJIb30BaTh KOOPJIAMHATHBIN METOJ JUIsl U3yUYEHHUsI CBOMCTB MPSMBIX U OKPYKHOCTEH.

Buvinycknux nonyuyum eo3zmooicnocme:

® OBJIAJICTh KOOPAMHATHBIM METOAOM PELICHUS 3a/1a4 Ha BBIYUCIICHUS U JOKA3aTeNIbCTBO;

e [puoOpecTH OMNBIT UCIHOJIb30BAaHUS KOMIBIOTEPHBIX MPOrpaMM JUIs aHajdu3a YacTHBIX
CJIy4aeB B3aUMHOI'O PACIIOJIOKEHUS OKPYKHOCTEN U IPSMBIX;

e npuOOPECTH OMBIT BHIMOIHEHUS TPOEKTOB.

BekTops!
Buinycknux nayyumes:

e OIEpUpOBaTh C BEKTOPAMH: HAXOJUTh CYMMY M Pa3HOCTb JIBYX BEKTOPOB, 3aJIaHHBIX
F€OMETPUYECKH, HAXOJIWUTh BEKTOP, PAaBHBIM IPOM3BEICHUIO 3aJaHHOIO BEKTOpa Ha
4HCIIO;

® HAXOJUTh Ul BEKTOPOB, 33JaHHBIX KOOPANHATAMH: JIJIMHY BEKTOPA, KOOPAUHATHI CyMMBI
U Pa3HOCTU JIBYX M 0o0jiee BEKTOPOB, KOOPAMHATHI MPOU3BEACHUS BEKTOpa Ha 4YHCIIO,
OpUMeHSs  NpH  HEOOXOAMMOCTH  COYETaTeNbHBbIH,  MEPEeMECTHTENbHbI U
pacnpenenuTeNbHbIN 3aKOHBI;

® BBIUUCIATH CKAISIPHOE IIPOU3BEIECHUE BEKTOPOB, HAXOIUTH YroJl MEXAY BEKTOPaMH,
YCTaHaBIUBATh IIEPIEHIUKYIAPHOCTD NPAMBIX.

Buvinycknux nonyuyum eo3zmodicnocme.

® OBJIAJIETh BEKTOPHBIM METOAOM JUIsl PELIECHU 3a1a4 Ha BEIYMCIICHUS U I0Ka3aTEIIbCTBA,;

® [IpUOOPECTH OMBIT BHITOJHEHUS IPOEKTOB.

COAEPXAHUE YYEBHOI'O ITIPEAMETA
Apugpmemuxa
HarypajbHble ynciia
« Pan narypanpHpIX umcen. J[lecaTuuHas 3amuch HaTypalbHbIX uucesl. OKpyTieHHe
HaTypaJIbHbIX YHCEII.
«  KoopanuatHbli 1y4.
« CpaBHeHue HaTypaJbHbIX uyHcesl. ClOXeHHWe U BbIUUTAHHWE HATYPaJbHBIX YHCEI.
CBolicTBa CII0KEHHUS.
*  VYMHOXEHHME U JelieHue HarypajlbHbIX uyHcen. CBoiicTBa yMHOXeHus. JleneHue c
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octatkoM. CTeneHp Yncia ¢ HaTypaJlbHbIM I10Ka3aTeleM.

« Jlenutenu W KpaTHbIE HaTypaJbHOro 4wcia. Hawbonpmmit oOmuid aeTuTeNb.
Haumensinee obmee kparnoe. [IpusHaku nenumocTt Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

« IIpoctbie u cocraBHble uncaa. Pa3noxeHue yucesn Ha IPOCTHIE MHOXKHUTEIIH.

«  Pemenue TekcTOBBIX 3aa4 apu(PMETHUYECKIMH CIIOCOOAMH.

Apoodu

«  OObikHOBeHHBIE ApoOu. OCHOBHOE CBOWCTBO japoOu. HaxoxaeHue npobu OT dywmcha.
Haxoxxnenue uucia mno 3HaueHHto ero ApoOu. IlpaBuibHble W HENpaBUIIbHBIE JIPOOH.
CMmelaHHble yHca.

«  CpaBHeHue OOBIKHOBEHHBIX Ipo0Oel U CMelIaHHbIX yhcen. ApupMeTuueckue 1eiHcTBUs ¢
OOBIKHOBEHHBIMH JIPOOSIMU M CMEIIAHHBIMU YUCIIAMH.

«  Jlecatuunble apoOu. CpaBHEHHE U OKpYIJIEHHE JECATUYHBIX ApoOeil. Apudmernueckue
JecTBUSL ¢ JNecATHYHBIMU JapoOsimu. [lpukuaku pesynbraToB BhruucieHui. IlpencraBnenue
JECATUYHON JpoOu B BUAE OOBIKHOBEHHOM JpoOUW M OOBIKHOBEHHOH B BHJE JECSITUYHOM.
beckoHeuyHble MEPUOIMUECKUE NeCATHYHBIE ApoOH. [lecarnynoe nmpubamkeHrne oObIKHOBEHHON
JIpoowu.

«  OrHomenue. IlpoueHTHOE OTHOLIEHHE MABYX uucen. JleneHue uuciaa B JTAHHOM
OTHOLIEeHUH. Macmitab.

«  IIponopums. OcHoBHOE cBO¥cTBO ponopuuu. [Ipsimas U oOpaTHas MPOMOPIIOHAIBHBIC
3aBHCHUMOCTH.

«  IIpouentsl. HaxoxaeHue nmpoueHToB oT uncia. HaxoxaeHue yucia no ero nponeHTaMm.

«  Pemenue TekcToBBIX 33a4 apU(PMETUYECKMMU CIIOCOOAMH.

PauuonanbHbIe YncIa

«  IlonoxwurenbHble, OTpULATEIBHBIE YUCIIA U YUCIIO HYJIb.

«  IIporuBomnosoxssie uncia. Moaynp yucna.

« Ilenple uncna. PanuonaneHele uncna. CpaBHEHHME — pallMOHAIBHBIX — YMCEIL.
Apudmernueckue ASHCTBUS ¢ pallMOHAIbHBIMU uMciaamMu. CBOWCTBA CIIOKEHHUS U YMHOKEHUS
palOHaIbHBIX YUCEIL.

«  Koopauuarnas npsmas. KoopanHaTHas UI0CKOCTb.

BeanunHbl. 3aBHCHMOCTH MKy BeJIHYMHAMH

«  Enunune! anunel, miomanm, o0bEMa, Macchl, BpeMEHU, CKOPOCTH.

« Ilpumeps! 3aBucuMOCTEN Mexay BeanunHaMu. IIpencraBieHue 3aBUCMMOCTEN B BUJE
dbopMmyi. Beruucnenus rno gpopmyinam.

Yucaosbie 1 OyKBeHHbIC BBIPAKCHHUA. Y PaBHEHUSA

«  UucnoBele BbIpaXEHUs. 3HAYEHUE YHUCIOBOrO BblpakeHus. Ilopsimok neWcTBuil B
YHCJIOBBIX BBIpaXEHUAX. bykBeHHbIe BbIpakeHUs. PackpbiTue ckobok. IlogoOHbIe craraemsie,
IpHUBEIEHNE NOJIOOHBIX ciaraeMbix. @opMyIIbL.

«  VYpaHenus. Kopenp ypaBHeHMs. OCHOBHBIE CBOMCTBA ypaBHEHUM. PelleHne TeKCTOBBIX
3a/1a4 C IOMOIIBIO YPAaBHEHHI.

DJIEeMEHTBI CTATHCTHKH, BepOATHOCTH. KoMOMHaTOpHBIE 3aga4n

« IlpeacraBneHue naHHBIX B BUJE TaOJMII, KPYTOBBIX U CTOJIOUATHIX AUAarpaMm, rpauKoB.

« Cpennee apudmernueckoe. CpenHee 3HadeHWe BenuuyuHbL. CrydaiiHoe COOBITHE.
JlocroBepHoe M HEBO3MOXKHOE cOObITUS. BeposTHOCTH ciydailHOro coObiTusa. Pemenue
KOMOMHATOPHBIX 3a/1a4.

I'eomerpuueckne purypsl. U3mepeHusi reomeTpudyecKux BeJUYUH

«  Orpesok. IToctpoenne orpeska. [inHa orpeska, 1oMaHoi. VI3mMepeHue AMMHBI OTpe3Ka,
IIOCTPOEHNE OTPE3Ka 3aJaHHOM JUIMHBL. [IlepumeTrp MHOroyronsHuka. [lnockocts. [Ipsamas. Jlyy.

*  VYron. Bunel yrnos. I'panycHas mepa yria. IsmMepenue u oCTpOEHUE YIJIOB € IIOMOIIBIO
TpPaHCIIOPTHPA.

«  IIpsamoyronpnuk. KBagpar. TpeyronpHuk. Buasl TpeyronbHUKOB. OKpYXHOCTb U KPYT.
JnunHa okpyxHocTH. Ynco .

« PaBencrBo ¢uryp. Ilonste u cBoiicTBa Iuiomany. Ilmomanps OpsMOYrolbHUKA HU
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kBagpata. [Tnomans kpyra. Ock cuMMeTpUn GUTYPBI.

« Harmannele mpencTaBieHMss O  MPOCTPAHCTBEHHBIX — (QUrypax: MPsIMOYTOJIbHBIN
napajenenunen, Ky0, nupamuia, LWIMHIP, KOHyc, map, cdepa. I[Ipumepsl pa3BEpToK
MHOI'OI'paHHHMKOB, LWIMHJpA, KoHyca. [loHsaTue u cBoiictBa 00béMa. OOBEM NPAMOYTOJIBLHOTO
napaenenumnena u Kyoa.

«  BsaumHoe pacnosoxeHue nByx npsmsix. llepnennukyinspusie npsamsie. [lapamiensHbie
psIMbIE.

«  OceBas U LeHTpaJIbHasi CAMMETPHH.

MareMaTHKa B HCTOPHYECKOM Pa3BUTHH.

Pumckas cucrema cuncnenus. Ilo3unmonssle cucremsl cuuciaeHus. OOo3HaueHue
mudp B [pesueit Pycu. Crapunnble mepsl AnuHBI. BBeneHne merpa Kak €IWHUIBI JUTHHBI.
Mertpuueckas cucrtema mep B Poccun, B EBpomne. Mcropust ¢popmupoBaHus MareMaTHYECKUX
cuMBOJIOB. [[pobu B BaBmione, Erunre, Pume, na Pycu. OTkpbITHE HecATUYHBIX aApoOeil. Mup
IIPOCTBIX Yncen. 30J0Toe cedeHue. Yneno Hyis. [losBieHne oTpuLaTeIbHbIX YUCEN.

JI. ®. Marnunkwuii. I1. JI. YeOwmmen. A. H. KonMoropos.

AsredOpanyeckue BbIpasKeHMsI

BoipakeHue ¢ mepeMeHHbIMHM. 3HAu€HUE BBIPAXKEHHUS C IepeMeHHbIMU. JlomycTumble
3HayeHue nepeMeHHbIX. ToxnaectBo. ToxkIecTBeHHble IpeoOpa3oBaHUs —anredpanyecKux
BBIPAKEHMM. [[0Ka3aTeIbCTBO TOXKAECTB.

Crenenp c HaTypalbHbBIM IIOKazaTeseM U €€ cBoicTBa. OpHouwieHsl. OnHOWIEH
cragapTHoro Buja. CreneHb ojHOWwIeHAa. MHOrousaeHsl. MHOrOWIEH CTaHAAPTHOTO BHJA.
Crenenp MHorowieHa. CiokeHUE, BBIUUTAHUE W YMHOXEHHUE MHOIOWICHOB. DOpMyiibl
COKpAIllCHHOTO YMHOXEHHUsS: KBagpar CyMMbl M KBaJapaT pa3sHOCTH [JBYX BBIPAXKECHUH,
IIPOU3BENICHUE PA3HOCTU U CYMMBI JBYX BbIpaXXeHU. Pa3ii0)keHre MHOTO4JIEHOB HA MHOKUTEIIH.
Brinecenue o0miero MHOXHTENS 32 CKOOKH. MeTol rpynmupoBKH. Pa3HOCTh KBaJpaToB NIBYX
BoIpaxxeHnii. CymMMa U pa3HOCTb KyOOB JByX BbIpakeHuid. KBampatubiii Tpéxunen. Kopenn
KBajgpaTHoro TtpéxuiaeHa. CBoiicTBa KBaapaTHOro TpéxwieHa. PasnoxeHue KBaJIpaTHOTO
TPEXWIEHA HA MHOXKHUTEIH.

Pannonanehbie BelpaxkeHus. Llenbie Beipaxenus. J|poOHble BhlpakeHus. PannonanbHas
npoOb. OCHOBHOE CBOWMCTBO palMOHaNbHOM ApoOu. CroxeHue, BBIUUTAHHWE, YMHOXXEHUE U
JIeIEHNe  paluOHalbHBIX JApoOel. Bo3BeneHwe panuvoHanbHOM JpoOM B CTEIEHb.
ToxnecTBeHHbIe IPeoOPa30BaHUs PAlMOHATIBHBIX BhIpakeHUH. CTeneHp ¢ 1eJIbIM MoKa3aTeneM
U €€ CBONCTBA.

KBagpatHble KopHH. ApupMeTHuecKuil KBaJIpaTHBI KOpeHb U €ro CBOMCTBa.
ToxaecTBeHHbIE MpeoOpa30BaHMs BhIPAXKEHUN, COJEPKAIMX KBalpaTHbIE KOPHHU.

YpaBHeHus

VYpaBHeHne ¢ onHOM nepeMeHHOM. KopeHb ypaBHeHHs. PaBHOCWIIBHBIE YpaBHEHHS.
CBolicTBa ypaBHEHUH C OJHOU NIEPEMEHHOM. Y paBHEHUE KaK MaTeMaTH4eCKasi MOZEIb PEAIbHOM
CUTYaLVH.

JIluneiinoe ypaBHeHue. KsagpatHoe ypaBHeHue. dopmyna KopHEH KBaIpaTHOIO
ypaBHeHus. Teopema Buera. PannoHaneHble ypaBHEHMS. PenieHue parMoHAIBHBIX YPaBHEHHM,
CBOJAILIMXCS K JIMHEHHBIM WJINM K KBaJpaTHbIM YpaBHEHHAM. PellleHne TEKCTOBBIX 3anad ¢
MTOMOIIBIO PALIMOHAJIBHBIX YPABHEHU.

VYpaBHeHHe C JBYMsl IepeMeHHbIMU. ['paduk ypaBHEHHs C JBYyMs I€pEMEHHBIMU.
JluneitHoe ypaBHEHHE ¢ JBYMsI IEPEMEHHBIMU U €T0 rpaduk.

CucteMbl ypaBHEHUH ¢ ABYMS NepeMeHHbIMH. [ 'paduyeckuii METOJ peleHus CUCTEMbI
YpaBHEHUN C JBYMs IIEpEMEHHBIMU. PemieHue cucteM ypaBHEHHM METOAOM IIOJCTaHOBKH W
cnoxenus. CucreMa AByX ypaBHEHHI ¢ JByMsI IEPEMEHHBIMU KaK MOJEIb PEAJIbHOU CUTYallUN.

HepaBencrBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA. CI0XKEHNE U YMHOKEHUE YNCIOBBIX HEPABEHCTB.
OueHnBaHue 3HAYCHUsI BbIpaXKeHUs. HepaBeHCTBO C OJHOW MepeMeHHOW. PaBHOCHWIIBHBIE
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HepaBeHCTBA. UucioBble NPOMEXYTKU. JIMHEHHBIE M KBaJApaTHBIE HEPAaBEHCTBA C OJIHOU
nepeMeHHOi. CHCTEMBI HEPABEHCTB C OAHON EPEMEHHOM.

Yucj10BbIe MHOKECTBA

MHoxecTBO U ero 31eMeHThl. CriocoObl 3a1aHust MHOKeCTB. PaBHble MHOXecTBa. [TycTtoe
MHOecTBO. IlonMHOkecTBo. Omnepanuu HajJ MHOXecTBaMmu. MimrocTpaunusi COOTHOLIEHUM
MEXJy MHOXECTBAMM C IIOMOLIBIO AMAarpaMMm Oislepa. MHOKeCTBa HATypajbHBIX, LEIBIX,

m
paroHaIbHBIX YHceNl. PamuMoHanmbHOE 4YuCio Kak aApoOb Buaga —, riae meZ, NEN, U Kak
n

OeckoHeuyHas nepuoanyeckas Apods. [IpencraBienune 06 uppanroHaIbHOM udncie. MHOXECTBO
NeHCcTBUTENBHBIX uHced. llpeacraBieHne [EHCTBUTENBHOTO 4YHCIa B BUAE OECKOHEUHOM
HEMEePUOMYECKON JecaTuUHON apodu. CpaBHEHHE ACHCTBUTENBHBIX uucend. CBs3b MEXIy
MHOXecTBaMu N, Z, Q,R.

DOYyHKIUT

YuciioBbie PyHKIIUT

OyHKIMOHAIBHBIE 3aBUCUMOCTH Mexay BenuunHaMmu. [lonstue QpyHkimu. OyHKIUS Kak
MaTeMaTHYecKasi MOJAENb peanpHoro mporecca. O0macTh onpeneneHus W 00JIACTh 3HAYCHUS
bynkun. Crnoco6sl 3ananus Gynkuuu. I'paduk Pynkuuu. [locrpoenue rpaduxos GyHKIMIA C
MOMOIIbI0 TIpeoOpa3zoBanuii ¢puryp. Hymu pyrkunuu. [IpoMexxyTky 3HAKOIIOCTOSTHCTBA (DYHKITUH.
[TpomexyTku Bo3pacTaHus U yObIBaHUS (DYHKITHH.

Jluneiinast ¢yHkuus, oOpaTHas NPONOPIHMOHATBHOCTb, KBaApaTHYHas (QYHKIHS,
byHKIHs Y = KX, ©X CBOWCTBA U rPapHKH.

YucinoBble M0OCI€10BATEIbLHOCTH

[lonsTue YHUCJIOBOM MOCJIe/I0BATEIbHOCTH. Koneunsie u OecKkOoHEYHbIE
nocienoBarenbHOCTH.  CrHocoObl  3afjaHMs  TOCIENOBAaTENLHOCTH.  ApH(MeTHdeckas |
reoMerpuueckas mporpeccud. CBoHCTBa 4IEHOB apU(PMETHUYECKOH U TeOMETPHUYECKOU
nporpeccuii. @opMmynel 00IIero wieHa apu(METHUYECKOW M TEOMETPHUYECKOW IPOTPECCHIA.
@opMynbl CyMMBI N-TIEPBBIX WIEHOB apU(METHUYECKOW U TEOMETPUUYECKON MPOrpeccuil.
[IpencraBieHue nepuogUIECKON AECITUYHON IpoOU B BHI€ OOBIKHOBEHHOM JApOOH.

JIEeMEeHTBI NPUKJIATHON MATEeMATHKHU

Maremarnueckoe MoaenupoBanue. lIponeHTHble pacu€rel. Popmyrna  CIOKHBIX
nponeHToB. [IpuOmmkéHHble BblUMCIEHUS. AOCOMIOTHasE M OTHOCHUTENbHAs MOTPEIIHOCTH.
OcHoBHBIE TpaBWIa KOMOMHATOpPUKH. YacToTa M BEpPOSTHOCTh CIY4YallHOIrO COOBITHS.
Knaccuueckoe onpeanenenue BeposTHocTH. HadanpHble cBefieHHs O cTaTUCTHKE. [IpeacraBnenue
JaHHBIX B BUJE TaOJUL, KPYroBBIX M CTOJOYATBIX auarpamm, rpaguko. CraTUCTHUECKHE
XapaKTEePUCTHKH COBOKYITHOCTH JaHHBIX: CpeJHee 3HaueHue, Mojia, pa3Max, MeJluaHa BEIOOPKH.

Auaredpa B HCTOPHYECKOM Pa3BUTHHU

3apoxaeHue anreOpbl, KHUTa O BOCCTAHOBIIEHMHM M IPOTHBOIOCTaBIeHUH Myxammena
anp — Xopesmu. Ucropusi popmupoBanusi maremaruueckoro sizbika. Kak 3apomunace uaes
KoopanHaT. OTKpBITHE UPPALMOHATIBHOCTH. M3 UCTOpUM BOSHUKHOBEHMS (GOPMYII JUIsl pELIeHUs
ypaBHeHU# 3-i1 u 4-it creneneil. Mcropus pazsutus nousatus Gpynkuuu. Kak 3apoaunace teopus
BeposaTHOCTel. Uncna @ubonayuu. 3agaua JI. [Tuzanckoro (PuboHAUYUN) O KPOTHKAX.

JL.®. Marnunkuit. I1JI. YeOwsmmes. H.W. JloGaueckmii. B.f. bynskoBckmii. A.H.
Konmoropos. @. Buer. I1. ®epma. P. [lexapr. H. Tapranss. 1. Kapnano. H. AGens. b. [Tackains.
JI. TIuzanckuii. K. ["aycc.

IIpocreiimme reomerpuyeckue purypnl

Touka, npsmas. Otpe3ok, ayd. Yron. Bunel yrinoB. CMeXHblE U BEPTHKAJIbHbBIE YIJIBL.
buccekrpuca yria.

[lepecekaromuecs u mapamienbHble npsimble. [leprnenaukynspueie npsmele. [IpuzHaku
NapajuIeIbHOCTH NMpsAMBIX. CBONCTBA MapajuIeIbHBIX NpsAMBIX. IleprneHauKyasp U HakJIOHHAsA K
IPSIMO.

MHOroyroJibHuKHu

Tpeyronasauku. Bunel TpeyroasHukoB. Meanana, OMcceKTpuca, BHICOTA, CPEIHSS JTUHUSA
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TpeyroiapHuKa. [Ipu3Haku paBeHCTBA TPeyroibHUKOB. CBOMCTBA M NMPHU3HAKU PaBHOOEIPEHHOTO
TpeyrojbHuka. CepeuHHBIN NePNeHIUKYIap oTpe3ka. CymMa yrioB TpeyrojbHHKA. BHemHue
yrisl TpeyroibHuka. HepaBeHCTBO TpeyroiabHuka. COOTHOIIEHUS MEXYy CTOPOHAMH U yIiaMu
TpeyronbpHuKa. Teopema [Tudaropa.

[TonoGubie TpeyronpHUKHU. llpu3naku momoOusi TpeyrodbHUKOB. Touku mepecedeHus
MenuaH, OMCCEKTPUC, BBICOT TPEYroJbHHKA, CEPEJUHHBIX IEPIEHAUKYIIPOB CTOPOH
TpeyroipHuKa. CBOMCTBO OMCCEKTPUCH TpeyroiabHHKa. Teopema @aneca. MeTpuueckue
COOTHOILIEHUS B MPSMOYTOJIBHOM TpeyrojbHuKe. CHHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC OCTPOTO
yria npsiMOyrojbHOro TpeyrojbHuka u yriaos oT 0° no 180°. @opmyibl, CBA3BIBAIOLINE CUHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC OJHOI0 M TOro k€ yria. PemieHue TpeyroinbHUKOB. Teopema
CHUHYCOB M TEOpPEMA KOCUHYCOB.

Yerpipéxyronpuuku. [lapamnenorpamm. CBONCTBA M IPU3HAKKU Iapajljiesiorpamma.
[IpsMoyronbHUK, poMO, KBaJpaT, MX CBOWCTBAa U Mpu3Haku. Tpamernus. CpenHsis JIMHUS Tparie-
[IUU U €€ CBOMCTBA.

MHuoroyroiabHuky.  Belmyksble  MHOroyroipHukd. CyMMa — YIVIOB  BBIIYKJIOTO
MHOTIOYrojbHUKa. [ IpaBuibHBIE MHOTOYTOJIBHUKH.

Oxkpy:xHOCTH U KpYyr. 'eoMeTpuyecKkue nocrpoeHunst

OKpyKHOCTb U KpYyr. DJIEMEHTBl OKPYXXHOCTH M Kpyra. LleHTpasbHblE M BIIMCaHHBIC
yribl. KacarenbHas K OKpPY>KHOCTM M €€ CBOMCTBA. B3anMHOE pacronoXeHue NpsMou |
OKpyxHOocTH. OnMCcaHHas U BIMCAHHAs OKPYXHOCTU TPEYrOJbHUKA. BIMcaHHBIE U ONMCAHHBIE
YeThIPEXYTOJIbHUKH, UX CBOMCTBA U MPU3HAKKU. BriricaHHbIE U OMMCAHHBIE MHOTOYTOJIbHUKH.

I'eometpuueckoe wmecto Touek (I'MT). CepenuHHBIM NepHEeHANKYISAP OTpe3Ka H
Ouccexrpuca yria kak 'MT.

I'eomeTpruueckue MOCTPOCHMS ULUPKyldeM U JuHEWKoW. OCHOBHBIE 3aJaud  Ha
[IOCTPOEHHUE: TOCTPOCHUE YT, PABHOTO JaHHOMY, IIOCTPOEHUE CEPEAMHHOIO MEPHEeHIUKYIIIpa
JAHHOTO  OTpEe3Ka, IOCTPOEHUE MPAMOM, MPOXOASIIENd 4Yepe3 JaHHYH TOYKYy U
NEPIEeHIUKYIAPHON JaHHOW NpPAMOM, MOCTpPOEHHE OUCCEKTpUChl JaHHOro yria. Iloctpoenue
TpPEYrojabHHUKa 0 3aaHHbIM ieMeHTaM. Meton 'MT B 3amagax Ha mocTpoeHue.

HN3mepenne reomeTpu4ecKux BeJTUYMH

JlinHa otpe3ka. PaccTosiHue Mexay AByMsl ToukamMH. PaccTossHUE OT TOYKHU 10 MPSAMOIA.
Paccrostnue Mexay napasuieabHbBIMU MPSMBIMH.

Ilepumerp MHOrOyTONIBHUKA. [[1HA OKpYy)HOCTH. J{7IMHA TyTH OKPY>KHOCTH.

I'pagycHas mepa yria. BennunHa BMCcaHHOTO yriia.

[ToHaTus miomaau MHOroyroibHuka. PaBHoBenmukue ¢urypbsl. Haxoxnaenue miomanu
KBaJipaTa, IpsIMOYroJIbHUKA, NapajljiesiorpaMmma, TpeyrojibHUKa, Tparenuy.

[Tonsarue nnomanu kpyra. [Inomans cekropa. OTHOMIEHHE TUIOIIAeH TOJOOHBIX (QUTYD.

JlexkapToBble KOOPAUHATHI HA MJIOCKOCTH

dopmyna paccTOsHUSA MeEXAy IByMs Toukamu. KoopauHaTel cepeauHbl OTpE3Ka.
VYpaBHeHue Gurypsl. YpaBHEHUsI OKPYKHOCTH U IPSIMOM. YTI0BOH KO3()PUIMEHT MPSIMOH.

BekTopsl

[lonsitue BexTopa. Mopaynb (mmuHa) BekTtopa. PaBHble BekTopbl. KonmmHeapHbie
BeKkTOpbl. KoopauuaTe!l BekTopa. Cll0K€HHE M BBIUMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
ymcio. CkaisipHoe npousBeieHne BeKTOopoB. Kocunyc yria Mexay AByMs BEKTOpaMH.

I'eomeTpuyeckue npeodpa3oBaHus

[Tonste o mpeobpazoBanuu ¢urypsl. JBuwxenue ¢urypsl. Buasl nerkeHus Gurypsi:
napajieNbHbI MepeHoC, oceBasi CUMMETpPHUs, LIEHTpaJIbHAsi CUMMETpHs, MOBOpoT. PaBHbIe (u-
rypsl. 'omorerus. [lonoOue puryp.

JIeMEeHTBI JIOTHKHU

Onpenenenne. AKCMOMBI B TeopeMbl. [[oka3zarenbcTBO. Jloka3aTenbCTBO OT MPOTUBHOTO.
Teopema, obparHast nanHoi. HeoOxonumoe M JOoCTaTO4HOE YCIOBHA. YTNOTpeOieHHe Joruye-
CKHUX CBSI30K €CIU..., MO ..., M020a U MOoIbKO mo20q.
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I'eomeTpusi B HICTOPUYECKOM PA3BUTHH
N3 wucropun reomerpuun, «Hauvanma» EBkimpma. HcTopus mnsToro mocrtylaTta
EBknuna. Tpuronomerpuss — Hayka 00 WU3MepeHHH TpeyrojipHukoB. IlocTpoenue
MPaBUJIBHBIX MHOTOYToJIbHUKOB. Kak 3aponunace uaes koopaunar. H.U. JlobaueBckuii. JI.
Ditnep. ®anec. [Mudarop

®OPMbI OPTAHU3AIIMA YUEBHBIX 3AHSITHM,
OCHOBHBIX BUJIOB YYEBHOM JIEAATEJIBHOCTH

B ocHOBY opranu3zanyu y4eOHBIX 3aHATUNH ¥ OCHOBHBIX BUOB JICATEIBHOCTH YYAIHXCS
MIOJIOKEH CHUCTEMHO-IIEATEIbHOCTHBIN TOAXOI, TIO3BOJISIONIUI (OPMHPOBATh y OOYYaIOIIHXCS
YHUBEpCaJbHbIE yueOHbIe NeiicTBUA. B KauecTBe OCHOBHBIX MCHOJIB3YIOTCS IPOOJIEMHBIE METOIBI
00y4YeHHSI: YACTUIHO-TIOMCKOBBI, UCCIIEIOBATEIHCKHIA.

[TpuopurernpiMu  ¢GopMaMH ¥ MeETOJaMH pPAaOOTBI € OOYYAIOUIMMHCS SBIISIOTCS:
NpoeKkTHass paboTa, (poHTaIbHas pabora, pabora B MaiblXx rpymnmax (2-3 dYeloBeka),
UCCIIEIOBATEIbCKasl AEATEIbHOCTh, HH()OPMAIIMOHHO-TIONCKOBAsl JIEATENBbHOCTh (paboTa ¢
JIOTIOJTHUTEIbHBIMA ~ UCTOYHUKAMU  HMHGOpPMAIMK:  SHIUKIONCAUSAMH,  CIPAaBOYHHKAMH,
CIIOBAapsIMH, HAy4YHO-TIOMYJISIPHOW  JIMTEpaTypoil, pecypcamu Internet), mpemgycMoTpeHo
MPOBE/ICHUE BHJICO-YPOKOB.

Bce BbIlIe IepeynCIeHHBIE TEXHOIOTUN TAK)KE PACCUNTAHBI U 111 OOYUCHHUS ydaIluXxcs ¢
OB3.

TEMATUYECKOE INIAHUPOBAHHUE C YKASAHUEM KOJTUYECTBA YACOB,
OTBOAUMBIX HA U3YUEHUE KAXK/IOU TEMbI

No Yacsl
. /IT HaumenoBanue pazaenos yueOHOro
BpPEMEHU
5 kaacce (170 yacoB)
1 HatypaJsibHble uncina. 20
2 CrnoxeHne M BRIYMTaHHE HATYPaIbHBIX YHCEIL. 33
3 YMHOXEHUE U AEeJICHUE HAaTYPAIbHbIX YHCET. 37
4 OOBIKHOBEHHBIE IPOOH. 18
5 Jlecstuunbie qpobu 48
6 IToBTOpeHMe U cucTeMaTu3anus yaeOHOro MaTepHara. 14
Bcero 170 4.
6 xkaacc (170 yacoB)
7 JlenumocTh HaTypaJIbHBIX YHCEIL. 17
8 OOBIKHOBEHHBIE IPOOH. 38
9 OTHO1IEHUS U TPOTIOPIINH. 28
10 PamnnonanbHble ynciaa U OefCTBUS ¢ HUMH 70
11 IToBTOpEHMe U cucTeMaTrU3anus y4eOHOro MaTepHara. 17
Bcero 170 u.
7 knace (170 yacoB)
12 JluneiiHble ypaBHEHMsI C OTHON MEpPEMEHHOM. 15
13 Ienble BbIpaKEHHUS. 52
14 OYHKIWH. 12
15 CucTeMbl TMHENHBIX YPaBHEHUH C IByMsl IEPEMEHHBIMH. 19
16 [Tpocreiinme reomeTpuyeckue GUrypsl 1 UX CBOICTBA. 15
17 TpeyronbHuKH. 18
18 [TapannenpHble npsimple. Cymma yIJIOB TPEYTOJIBHHKA. 16
19 Oxpy>kHOCTb U Kpyr. ['eoMeTpruecKkre moCTpOCHHUS. 16

14



20 Iloemopenue u cucmemamuzayusi SHAHUU Y4AUUXCSL. 7
Bcero 170 u.
8 kiacc (170 yacoB)
21 PanmonanbHbIe BbIpaXeHUs. 44
22 KBanparueie kopHu. J[elicTBUTEIBHBIC YHCIIA. 25
23 KBazpaTHble ypaBHEHMUS. 26
24 YeThIpexXyroJbHUKH. 22
25 [TogoOue TpeyroJbHUKOB. 16
26 Pemenue npsMoyroiabHbIX TPEYrOJbHUKOB. 14
27 MHoroyronasHuKH. [110111a1b MHOTOYTOJIbHUKA. 10
28 Ilosmopenue u cucmemamuzayus yuebHo20 Mmamepuaia 13
Bcero 170 u.
9 kaacc (170 yacoB)
29 Hepasencraa. 20
30 KBanpatnunas ¢yHxius. 38
31 DeMEHTHI IPUKJIATHON MAaTEMATHUKH. 20
32 YucIioBbIe MOCIEN0BATEIBHOCTH. 17
33 Perienue TpeyronbHUKOB. 16
34 [TpaBuiIbHBIE MHOTOYTOJIBHUKH. 8
35 JlexapToBBI KOOPAMHATHI HA TIJIOCKOCTH. 11
36 Bekrtopsl. 12
37 I'eomerpuueckue npeodpasoBaHms.. 13
38 Ilosmopenue u cucmemamuzayus yuebHo20 mamepuana 15
Bcero 170 u.
Hroro: 850
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