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MHNOACHUTEJBHASA 3AIINCKA
Pabouass mporpamma mo ydyeObHomMy mpemmery «MaremaTtuka» maisg 5 — 9 kimaccoB
cocrtaBieHa Ha ocHoBe DenepanbHOr0 TOCYIAPCTBEHHOIO 00pa30BaTENbHOIO CTaHIapTa
OCHOBHOTO 00mIero o0pa3zoBaHus (yTBep/ieH MpukazoM MuHUCTEpCTBa 00pa3oBaHUsl U HAYKU
Poccutickoit ®enepanuu ot «17» gexadbpst 2010 roga Ne 1897), ¢ yaueTom mpuMepHOM TporpaMMBI
no matematuke (5 - 9 kiaccel) ocHOBHOTO 00miero oopasosanuu (IIpumepHbIe porpaMmsbl 1O
y4eOHBIM TpenMeraMm. MaremMatuka. 5 - 9 Kiaccel: mpoekT. - 3-¢ u31d., nepepad. - M.
[Mpoceemienue, 2014. — CtanaapThl BTOPOTO MOKOJICHHS)) ¥ HA OCHOBE aBTOPCKOW MPOTPaMMbI
«Matematuka (5 - 6 kiaccel)» u «Marematuka (anredpa, reometpus) (7-9 kmaccol)» A. T
Mepansik, B. b. [Tononckuii, M. C. Slkup, E.B. Byuko (Maremaruka: nporpamMmsl: 5-11 kmaccsr /
[A. T. Mepsnsk, B. b. ITonouckuii, M. C. Skup u ap.]/ — M.: Benrana-I'pag, 2018. — 152 c.)
Copepxanne yueObHoro npeamera «Maremarukay usydaercst B oobeme 850 4., B 5 kimacce
- 54. B Heaemo (170 wacoB); B 6 kimacce - 5 4. B Hexento (170 yacoB), B 7 Kitacce — S4. B HEZIEIIO
(170 gacoB), B 8 kimacce — 5 4. B Hezenio (170 wacos), B 9 kitacce — S4. B Henenmto (170 gacos),
pu 3ToM 60 KOHTPOIBHBIX paboT, U3 pacuéra 1 yac Kaxmas.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA
YYEBHOI'O ITPEIMETA "MATEMATHUKA"

Apudmernka

Ilo okoHuanuu uzyuenus Kypca yuyawjuiicsi Hay4umcs:
e IIOHHUMATh OCOOCHHOCTH JCCATUYHON CUCTEMBI CUHMCIICHHUS;
* HCIOJIb30BaTh MOHSTHS, CBI3aHHBIE C AEIIMMOCTbIO HATYpPaIbHbIX YUCEIL,
* BBIp@XKaTh YKCJIa B SKBUBAJICHTHBIX (hopMax, BEIOMpast Hanbosiee MoIX0 STy I0 B 3aBUCUMOCTH
OT KOHKPETHOM CUTYyalluu;
* CpaBHHMBATH U yINOPSAI0YUBATH PAIMOHATBHBIC YNCIIA;
* BBINOJHATH BEIYUCIECHUS C PAallMOHAIIBHBIMHA YHCIIAMU, COYETAs! YCTHBIE U MUChbMEHHBIE TPUEMBI
BBIYHCIICHUM, TPUMEHSATH KAJIBKYJISITOP;
* HCIOJIb30BaTh TOHATHS M YMEHHUs, CBSI3aHHbIE C TPONOPLHUOHAIBHOCTHIO BEJWYUH,
MIPOIICHTaMH, B XOJI€ PEIICHUs] MaTeMaTHYECKUX 3a/1a4 M 3a]1a4 U3 CMEKHBIX NMPEIMETOB, BITIOJ -
HATb HECJIO’)KHBIE TPAKTUYECKUE PACUETHI;
e aHAIM3UPOBATh TpaUKKW 3aBUCHMOCTEH MEXIy BeIHMYMHAMH (pacCTOSHUE, BpeMs;
TEeMIlepaTypa U T. 11.).

Yuawuiicsa nonyuum 6o3moscnocms:
* IIO3HAKOMMTELCS C IMO3UIMOHHBIMH CHUCTEMAMU CUHUCIIEHHS ¢ OCHOBAHMUSIMHM, OTIMYHBIMU OT 10;
e yrIyOWTh W Pa3BHUTh MPEJCTABICHUS O HATYPAIbHBIX YHCIIaX U CBOMCTBAX JCIUMOCTH;
e HAyYHUTHCS HCIOJIB30BaTh MPUEMBI, PAIlMOHATH3UPYIONINE BBIYMCICHUS, MPUOOPECTH HABBIK
KOHTPOJINPOBAThH BBIYHMCIICHHUSI, BEIOWPAs TIOIXOSIIINAN JIJIsT CATYAIHH CII0CO0.

YuciioBble 1 OyKBEHHbIE BbIPAKEHHUSI. Y PABHEHHUS
Ilo okoHuanuu uzyyenus Kypca y4auwjuticsi Hay4umcsi:
® BBINIOJIHATH ONEPALUU C YHCIOBBIMU BBIPAKEHUSIMU;
® BHIMOJHATH MpeoOpa3oBaHusi OYKBEHHBIX BBIPAKEHUU (pacKpbiTe CKOOOK, TpUBEICHUE
MOJ00HBIX CJIaraeMplx);
e pemaTh JIMHEHHBIC ypaBHEHUS, peIIaTh TEKCTOBBIC 3a/1a4M anreOpandyecKuM METOIOM.
Yuawuiicsa nonyyum 6o3modcnocms:
® Pa3BUTH NIPEJICTABIICHUS O OYKBEHHBIX BBIPAKEHUSAX M UX MPEOOPa30OBAHMSIX;
OBJIQJIETh CHELUATBHBIMU MPUEMAMU PEILICHUS] YPABHEHUH, IPUMEHATDH amnmnapaT ypaBHEHUN s
pEeUIEeHUs KaK TEKCTOBBIX, TAK U MPAKTUYECKUX 3a7a4.
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I'eomerpuueckue purypsl. U3mepeHue reomeTpudeckux BeJUIUH

Ilo oxonuanuu usyuenus Kypca y4auwjuiics Hayuumcs:
* pacmo3HaBaTb Ha YepTeXkaX, PUCYHKaX, MOJEISAX M B OKPYKAIOIIEM MHpPE IUIOCKHE H
IPOCTPAHCTBEHHBIC T€OMETPUYECKHE (PUTYPBI U UX DIIEMEHTHI;
* CTPOHUTH YTJIbl, ONIPEAECIATH UX I'PALYCHYIO MEPY;
e pacro3HaBaTb M H300pakaThb pa3BEPTKM KyOa, MPSMOYTOJbHOIO Mapajliesienunesa,
IIPABWJIBHOM NMpaMUAbl, IWIMHAPA U KOHYCA;
* ONpeAesATh MO JUHEHHBIM pazMepaM pa3BEPTKU (PUTYPHI TMHEWHBIE pa3Mephl CaMOi (UTYpHI
1 Hao0OpoT;
* BBIUUCIATH 00BEM IPSAMOYTOJIBHOTO Mapajuiesenumneia u Kyoa.

Yuawuiicsa nonyuum 6osmooicnocms:
HAY4YUTbCS BBIYUCIATH O0BEM IPOCTPAHCTBEHHBIX I€OMETPUYECKUX (DPUTYp, COCTABIECHHBIX M3
IIPSIMOYTOJIBHBIX NTapaJlIeIICIIUIIEOB;
yIIyOUTb U pa3BUTh MPEICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX DUTYpax;
HAY4YUTHCS IIPUMEHATD NOHATHE PA3BEPTKU IS BBIIIOJIHEHUS ITPAKTUYECKHUX PACYETOB.

JJIeMeHTBbI CTATHCTUKH, BeposiTHOCTH. KoMOMHaTOpHBIE 3a/1a4n

Ilo oxonuanuu usyuenus Kypca y4auwjuiics Hay4umcs:
* UCHOJB30BaTh MPOCTEHIINE CTIIOCOOBI MPEACTABICHUS U aHAIN3a CTATUCTUYECKUX JaHHbIX;
* pemaTh KOMOWHATOPHBIE 3314 Ha HAXO0XICHUE KOJIMYECTBA OOBEKTOB UM KOMOUHAIUH.

Yuawuiics nonyuum 6o3mooicnocms:
* IpUOOpEecTH MepBOHAUYAIbHBIA OINBIT OpraHU3alUu cOOpa JaHHBIX IPU IMPOBEACHUHM OIpoca
OOIIECTBEHHOT'O MHEHHS, OCYIIECTBISATh UX aHAlU3, MPEACTaBIATh PE3yJIbTaThl OMpOca B BUIE
TaOIHIIBI, TUATPAMMBI;
* HAy4UTHCS HEKOTOPBIM CIIEUAbHBIM NpUEMaM pelieHns KOMOMHATOPHBIX 3a/1a4.

N3ydenune aaredpbl 10 JaHHOW MpOrpaMMe CrocoOCTBYET (OPMHUPOBAHUIO Y YUALTUXCS
JMYHOCTHBIX, METAlpPEIMETHBIX M IPEJAMETHBIX pPE3yJbTaTOB OOYYEHMs, COOTBETCTBYIOIIMX
TpeOoBaHUAM (peepanbHOr0 TOCYJapCTBEHHOTO 00pa30BaTeNbHOIO CTaHAapTa OCHOBHOTO
o01ero o6pa3oBaHusI.

JIuunocmmuuie pezynomamot:

BOCIIUTAHUE POCCUMCKON I'pa){1aHCKOM HMIECHTHMYHOCTU: MATPUOTHU3MA, YBaxkeHUs K OTeuecTBy,
OCO3HAHHUS BKJIaJla OTEYECTBEHHBIX YUYEHBIX B Pa3BUTHUE MUPOBOU HAYKHU;

OTBETCTBEHHOE OTHOIIEHHWE K YYEHHMIO, TOTOBHOCTb M CIOCOOHOCTh OOydarouuxcs K
CaMOPAa3BUTHIO U CAMOOOPA30BaHMIO Ha OCHOBE MOTUBAIIMH K 00YUYEHUIO U TO3HAHUIO;
OCO3HAHHBII BBIOOP U MOCTPOCHHE AaTbHEHIIeH HHINBUIYAIbHON TPAaeKTOPUN 00pa30BaHUs Ha
0a3e OpPUEHTHPOBKM B MHUpe Mpodeccuil W NpoPecCHOHATBHBIX MPEINOYTEHUH C Y4ETOM
YCTOMYMBBIX MO3HABATEJIbHBIX MHTEPECOB, a TAK)KE Ha OCHOBE (hOPMHUPOBAHMS YBaKUTEIHHOIO
OTHOLIECHHUS K TPYAY, Pa3BUTHE ONBITA yYACTHs B COLMAIBHO 3HAYMMOM TPYJIE;

yMEHHE KOHTPOJUPOBATh, OLIEHWBATh W aHAJIM3UPOBATH NPOIECC U pe3ynbTaT ydyeOHOW u
MaTEMaTUUYECKOM AefTeIbHOCTH;

KPUTHYHOCTh  MBIIUJICHUS, WHULMATHBA, HAaXOJYMBOCTh, AaKTUBHOCTb IMPH  PEIICHUHU
MaTEMaTUUYECKUX 3a/a4.

Memanpeomemmuoie pe3yibmantol:

YMEHHE CaMOCTOSITEIPHO OMPEACNATh MM CBOEr0 OOydeHHsS W MpHOOpeTaTh HOBBIC 3HAHUS,
CTaBUTh M (OPMYIHMPOBATH I ceOsl HOBBIC 33aJaudl B y4€Oe, pa3BUBAaTh MOTHBBI U MHTEPECHI
CBOCH ITO3HABATCIIFHOM ACATCILHOCTH;

YMCHI/IG COOTHOCUTHL CBOU I[CﬁCTBHH C HJIaHI/IpyeMI:IMI/I pCSYJIBTaTaMI/I, OCYH_IGCTBJ'DITB KOHTpOJ'H:
CBOEH JCATENHHOCTH B MPOIECCe JOCTIKECHUS pe3yJibTara, OMpeeisaTh CIOCOObl EHCTBHM B
paMKax MpeUIoKeHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JICHCTBUS B COOTBETCTBUH
C U3MEHSIOIIEHCS CUTYallUEeH;
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YMEHHUE OIpEeNeNATh MOHATHS, BBISBIATh MX CBONMCTBA M IPHU3HAKH, CO3/aBaThb OOOOLICHHMS,
yCTaHABJIMBATh AHAJOTHH, KJIacCU(UIMPOBATH, CAMOCTOSTEIHHO BBIOMPATh OCHOBAHUS H
KPUTEPHHU IS KIacCu(UKaIY;

YMEHHUE YCTAHABJIMBATh IPUYMHHO-CIECACTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PaCCyXkKICHUE,
YMO3aKJIt0YeHUe (MHIYKTUBHOE, 1€yKTUBHOE U 110 aHAJIOTUHN) U JeJIaTh BBIBOJIBI;

pa3sBUTHE KOMIETEHTHOCTH B OOJIACTH HCIIOJIB30BAaHHS MH(POPMALMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHIi;

NepBOHAYAIILHBIC MPEACTABICHHUS 00 MAEAX M O METOJaX MaTeMaTHKU KaK 00 yHHBEPCAIbHOM
A3BIKE HAYKN U TEXHUKU, O CPEICTBE MOJECIUPOBAHMS SIBJICHUN U IIPOLIECCOB;

YMEHHE BUAETH MaTeMaTHYECKyI0 3a7adyy B KOHTEKCTE MpPOOJEMHOH CHUTyalluu B JpPyTUX
JUCLUILINHAX, B OKPYXKarOLIeH KU3HU;

YMEHHE HAaXOOUTh B PA3IMYHBIX MCTOYHHKAX HH(POPMALKIO, HEOOXOIUMYIO Ul PELICHUS
MaTeMaTHYeCKUX 33714, ¥ IPEACTaBIATh €€ B IOHATHON (popMe, IPUHUMATD PELIEHUE B YCIOBHIX
HETIOJTHOM WM N30BITOYHOM, TOUHOW MIIM BEPOSITHOCTHOM WH(pOpMAIINN;

yYMEHHUE NOHUMATh U UCI0JIb30BaTh MaTEMAaTUYECKHE CPEICTBA HATJIAHOCTH (rpaduKu, TaOJIHILIbI,
CXEMBbI U JIp.) JAJIsl WILTIOCTPALMK, UHTEPIIPETALUN, apTyMEHTAUH;

10) ymeH#He BBIIBUraTh THIIOTE3bI IPU PEIICHUH 33/1a4H, IOHUMATh HEOOXOAUMOCTh HX MPOBEPKH;
11) noHMMaHKE CYIIHOCTH aJrOPUTMUYCCKHUX TPEANUCAHUI U YMEHHUE JICHCTBOBATh B COOTBETCTBHH
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C IMPCAJIOKCHHBIM aJITOPUTMOM.

Ilpeomemmnuie pesynvmamul:

OCO3HAHUE 3HAYEHUs MATEMATHUKH JUIsl [IOBCETHEBHOM JKU3HU YEIIOBEKa;

Ipe/CTaBIeHUE O MaTEMATHYECKOI HayKe KakK cepe MaTeMaTHUeCKOM NesTeIbHOCTH, 00 ATanax
€€ pa3BUTHs, O €€ 3HAYUMOCTH Ul Pa3BUTHS IUBWIN3ALINY;

pa3BUTHE yMEHUIl paboTaTh C yueOHBIM MaTEeMaTHUYECKUM TEKCTOM (aHAJIM3UpPOBaTh, U3BJIEKATh
HEOOXOUMYI0 HH(pOpPMAIMIO), TOYHO U T'PAaMOTHO BBIPAXXKAaTh CBOM MBICIM C NPUMEHEHUEM
MaTeMaTHYeCKOM TEPMMHOJIOTUM U CHUMBOJMKH, IPOBOAUTH KiacCU(HKALUK, JIOTHYECKHUe
00OCHOBAHHS;

BJIaJIcHHE OA30BbIM MOHATUHHBIM aNapaToM [0 OCHOBHBIM pa3/iefiaM CO/Eep KaHus;
CUCTEMaTUYEeCKUE 3HaHUS O PYHKINAX U UX CBOWCTBAX;

NPaKTUYECKH 3HAUYMMble MaTEMAaTUYECKHE YMEHMsI M HaBBIKH, CIIOCOOHOCTh MX NPHUMEHEHUs K
PELIEHUI0 MATEMATUYECKUX U HEMATEMaTUYECKUX 3a/1a4, IPEATIOIaraonue YMEHUS:

BBIIIOJIHSTH BBIUHCIICHUS C AEMCTBUTEIBHBIMU YACIAMU;

pemaTh ypaBHEHMS, HEPABEHCTBA, CUCTEMbI YPAaBHEHHUI U HEPABEHCTB;

peuaTh TeKCTOBBIE 33/1a4 apHU(PMETHUECKUM CIOCOOOM, C MOMOIIbIO COCTABICHHUS U PELICHUS
YPaBHEHUH, CUCTEM YPAaBHEHUI 1 HEPABEHCTB;

MCIIOJIb30BaTh aJIreOpandeckuii A3bIK sl OMMCAHMS MTPEIMETOB OKPYIKaIOIIEro MUpa U CO3TaHuUs
COOTBETCTBYIOIIUX MATEMAaTUYECKUX MOJENIECH;

IIPOBOJUTH IPAKTUYECKUE PACYETHI: BBIYMCIICHHS C NPOLEHTAMH, BBIUUCIEHUS C YUCIOBBIMU
MIOCJIEIOBATEIbHOCTSIMY,  BBIYMCIICHMSI ~ CTaTUCTUYECKUX  XAPAKTEPHUCTHUK,  BBIIIOJHEHHE
npUOIMKEHHBIX BBIYUCICHUH;

BBITOJIHATH TOXXIECTBEHHBIE IPE0OPa30BaHUS PAllHOHABHBIX BBIPAXKECHUIA;

BBIIIOJIHATH OIl€palliy HaJl MHOKECTBAMU;

uccie1oBaTh QYHKIMH U CTPOUTH UX IPpaduKH,

YUTaTh M MCIOJIb30BaTh HMH(POPMALMIO, NPEACTABICHHYI0 B BHUIE TaOJUIBl, JAHArpaMMbl
(cromGuaToi UM KPyroBOi);

pemarhb MpocTeiiirne KOMOMHATOPHBIE 3a/1auH.

W3ydeHue reoMeTpuM IO JAHHOW MPOrpaMMe CIOCOOCTBYET (POPMHUPOBAHUIO Y YHAIIHXCS
JUYHOCTHBIX, METalpeIMETHBIX, INPEIMETHBIX pEe3yJIbTaTOB OOYYEHHs, COOTBETCTBYIOLIHX
TpeOoBaHUAM (penepanbHOr0 TOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa OCHOBHOTO
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o01ero oOpa3oBaHUsI.

Juunocmuule pesynomamel:
BOCIIMTAHUE POCCUHCKON I'Pa)XIaHCKOW MICHTHUYHOCTH, NIaTPUOTU3MA, yBakeHHs K OTedecTBy,
OCO3HAHHUS BKJIaJla OTEYECTBEHHBIX YUEHBIX B Pa3BUTUE MUPOBOU HAYKHU;
OTBETCTBEHHOE OTHOIIEHHWE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh OOydYaroUIMXcsi K
CaMOPAa3BUTHIO U CAMOOOPA30BAHHIO Ha OCHOBE MOTHUBAIIMH K OOYYEHUIO U TO3HAHUIO;
OCO3HaHHBIM BEIOOP M IOCTPOCHUE AabHEIIIEN MHIMBUY AJIbHOM TpaeKTOPUHU 00pa30BaHUs Ha
0a3e opueHTHpOBaHUS B Mupe mnpodeccuil n npodeccuoHaNbHBIX MPEANOYTEHUH ¢ y4EéTOM
YCTOHYMBBIX IIO3HABATEIbHBIX HHTEPECOB, a TAK)KE Ha OCHOBE (POPMHUPOBAHUS yBaXKUTEIBHOIO
OTHOLUEHUS K TPYAY, Pa3BUTUE OIBITA YYACTHUS B COLIMAJILHO 3HAYUMOM TPY/E;
YMEHHE KOHTPOJIUPOBATh MPOLIECC U Pe3yIbTaT yUeOHOW U MAaTEMATUYECKON NesATeNIbHOCTH;
KPUTUYHOCTh  MBIIUICHUS, WHULMATHBA, HAXOIYUBOCTb, AaKTHUBHOCTb IIpU  pELIECHUU
F€OMETPUUYECKHX 3a/1a4.
Memanpeomemmnuwie pe3yibmamol:
YMEHHME CaMOCTOATEIbHO OMPENENATh LEIN CBOEro 00y4eHus U MpHOoOpeTaTh HOBbIE 3HAHUA,
CTaBUTh U (popmynupoBaTh A ce0si HOBbIE 3a7auu B y4€Oe, pa3BUBaTh MOTHBbBI U HUHTEPECHI
CBOEH IIO3HABATEJIBHOM JESITEIBHOCTH;
YMEHHE COOTHOCHTH CBOM JACHCTBHS C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYILECTBIATE KOHTPOJIb
CBOEH N1eATeIbHOCTH B IPOLECCEe JAOCTHXKEHUS pe3yJibTaTa, ONpelessTh clocoObl TeHCTBUI B
paMKax MpeaJoKEHHBIX YCJIOBUM H TpeOOBaHMI, KOpPpPEKTUpOBAaTb CBOU JCHCTBUS B
COOTBETCTBUU C U3MEHSIOUICICS CUTyalUEH;
YMEHHE ONpEeAeNsATh IOHATHS, CcO3JaBaTh O00OOINEHUs, YCTaHABIMWBATH AaHAJIOTHUH,
KJIaCCU(HUIMPOBATh, CAMOCTOSATEIbHO BEIOMPATh OCHOBAHUS U KPUTEPUH JUIS Kilaccuukanuy;
YMEHHME YCTaHABIMBAaTh IPUYMHHO-CIEICTBEHHBbIE CBA3U, IPOBOJUTH JIOKA3aTEIBHOE
paccyKJeHue, yMO3aKJIIOUeHHE (MHAYKTUBHOE, 1IElyKTUBHOE U 110 aHAJIOTHH ) U AEJIaTh BBIBOJIBI;
yMEHUE WUTIOCTPUPOBATH U3YUYEHHBbIE MOHATUS M CBOMCTBAa (UIYp, ONpPOBEpraTh HEBEPHBIE
YTBEPKJICHNUS,
KOMIIETEHTHOCTh B 00JacTM  HCHOJb30BaHUS  HMH(DOPMAMOHHO-KOMMYHHKALMOHHBIX
TEXHOJIOTHI;
NEepBOHAYAJIbHbBIE MPEACTABICHUS 00 HAESIX U O METOJlax FeOMETPUU Kak 00 YHUBEpCaIbHOM
A3BIKE HAYKU ¥ TEXHUKH, O CPEICTBE MOJIEINPOBAHUS SIBJICHUI UP MPOLIECCOB;
yMEHUE BUJETh T€OMETPUUYECKYIO 3a7adyy B KOHTEKCTE NpoOJEeMHON cuTyalun B APYTHX
JUCLUIIIIMHAX, B OKPY KAOLIEN )KU3HU;
YyMEHUE HAaXOJWUTh B paA3JIMYHBIX HCTOYHHMKAX HH(OpMalNi0, HEOOXOIUMYIO JJIs pEeLIeHUs
FeOMETPUUYECKUX 3aJad, U MNPEJCTaBIsATh €€ B TMOHATHOW (opme, NMpUHUMATHh pELICHUE B
YCJIOBHSIX HETIOTHOW MM U30BITOYHOM, TOYHON MJIM BEPOSITHOCTHOMN HHpOpMALINY;

10) YMCHUEC TOHHMAThb U HUCIOJIB30BATh MATCMATUYCCKUC CPCACTBA HATJIAAHOCTH (qCpTC)KI/I,

TaOJIMIIBI, CXEMBI U Jp.) AJI WIUTIOCTPpAllui, HHTEPIPETalii, apryMeHTalllu;

11) YMCHHUEC BbBLABUTATH U PCAJM30BBIBATH THIIOTE3blI IMPU PCIICHHUHU 3aJa4u W I[MOHUMATh

HE00X0AMMOCTb UX IIPOBEPKH;

12) NMOHUMAHHUEC CYITHOCTHU aJITOPUTMUICCKUX Hpe,Z[HI/ICB.HI/Iﬁ U YMCHHC JIEiCTBOBATh B COOTBETCTBUU
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2)

3)

4)

C MPCIJIOKECHHBIM aJITOPUTMOM.

Ilpeomemmnuwie pezyiomamot:

OCO3HAHME 3HAUYECHUS TEOMETPHUH JJIsl TOBCEIHEBHOM )KM3HU UETIOBEKA;

NPEACTABICHUE O TEOMETPUU Kak cdepe MaTeMaTH4ecKOll AesTeNbHOCTH, 00 sTamax eé
pa3BUTHUSL, O €€ 3HAYMMOCTH ISl PA3BUTHUSI LIMBUIIU3AIUY;

pa3BUTHE YMEHUI paboTaTh ¢ yueOHBIM MaTeMaTUYECKUM TEKCTOM (aHaJIU3UPOBATh, U3BJIEKATh
HE0OXoauMyI0 WH(OPMAIUIO), TOYHO M TPAMOTHO BBIPAXKaTh CBOM MBICIU C MPUMEHEHHEM
F€OMETPUYECKON TEPMUHOJIOTUU U CUMBOJUKHU, MPOBOIUTH KIACCU(PHUKALUU, JIOTHYECKUE
000CHOBAHHS;

BJaZieHue 0a30BBIM MOHATUHHBIM anlapaToM 110 OCHOBHBIM pa3jiejiaM COJEep KaHMUS;
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5) cucTemaTHyecKue 3HaHUSA O (PUTypaxX U UX CBOMCTBAX;

6) mpakTHYeCKHMEe 3HAYMMBIC T'C€OMETPUYECKUE YMCHHS M HABBIKM, YMCHUE INPHMEHSATh UX K
PELICHHUIO TEOMETPHUECKUX U HETEOMETPUUECKUX 33]1a4, & UMEHHO:

n300paxkaTh GUTYpPHI HA TUIOCKOCTH;

UCIIOJIb30BaTh T€OMETPUUECKHH S3BIK JIJIsl OMUCAHUS MPEAMETOB OKPY KAIOIIET0 MHUPA;
U3MEPSATH IJIMHBI OTPE3KOB, BEJIMUUHBI YTIIOB, BEIYUCIATH IUIOMAAN U IEPUMETPHI QUTYD;
pacro3HaBaTh U U300pakaTb paBHbIE, CAMMETPHUYHBIEC U 1TOJOOHBIE (DUTYPHI;

BBITIOJIHATH MMOCTPOCHHS FTEOMETPHUECKUX (PUTYD C MOMOLIBIO IIUPKYJIIS U JTNHEHKY;

YUTATh U UCIOJIb30BaTh HH(POPMALIKIO, TPEJICTABICHHYIO Ha YEPTEkKAX, CXEMaX;

IPOBOAUTH MPAKTHIECKHUE PACUETHI.

Ilnannpyemble pe3ybTaThl 00yueHus ajaredpe B 7-9 kiaccax
AsiredOpanyeckue BbIpasKeHM sl
Buinycknux nayuumes:
OTIEPUPOBATH TOHATHUSIMU «TOXICCTBO», «TOXKJICCTBEHHOE IpPeoOpa3OBaHHE), pEIIaTh
3aJa4u, coJiepikaliie OyKBeHHbIE JaHHbIE, pa00TaTh ¢ GopMyliaMu;
OTIEpUPOBATH MOHATUEM «KBaJPATHBIM KOPEHBY, IPUMEHSATDH €r0 B BEIUNCICHUSIX;
BBIMIOJHATh  NPEeoOpa3oBaHUsl  BBIPAKEHUHM, COJAEpXKAIIMX CTEHNeHH C  IEeJbIMU
IMMOKa3aTCIAMU U KBAIPaTHBIC KOPHU,
BBITIOJIHATH TOXICCTBCHHBIC HpeO6paBOBaHI/I$I PpalrOHAJIbHBIX BI)Ipa)KCHI/Iﬁ Ha OCHOBC
MpaBUJI ACUCTBUIA HAJl MHOTOWIEHAMH U aNre0pandecKuMu ApoOsMH;
BBITMOJHATH Pa3ioKeHNE MHOTOWICHOB HA MHOKHTEIH.

Bbll’lyCKHuK noJiydunt 603MOACHOCNTb HAYUYUMbCAL.

BBITMOJHATh MHOTOLIAroBbl€ MPEOOpa30BaHUsl PALMOHAIBHBIX BBIPAXKEHUH, MPUMEHSS
HIMPOKUI HAabOp cr1OcOOO0B U MPUEMOB;

INPUMEHSTh TOXJIECTBEHHBbIE IpeoOpa3oBaHUs MJis pEIIeHUs 334ad U3 Pa3IndHbIX
paszenoB Kypca.

YpaBHeHust
Buinycknux nayuumcsa:

peliaT OCHOBHBIE BH/IbI PAIIMOHATFHBIX YPABHEHUI C OTHOM NMEPEMEHHOM, CUCTEMBI IBYX
YPaBHEHUH C ABYMS IEPEMEHHBIMU;

IIOHUMATh ypaBHeHI/Ie KakK Ba)KHeI\/JIIHy}O MaTeMaTI/I‘-ICCKYIO MOACJTIb OJisI OIMCAHUA U
U3YYeHHUS pPa3HOOOpa3HBIX pealbHbIX CUTYyallMil, perarb TEKCTOBBIE 3aJaud
anreOpanvdecKuM METO/I0M;

MPUMEHATH TpapUIeCKue MPEICTABICHUS TSl UCCIICOBAHUS YPABHEHUH, UCCIIEIOBaAHUS
U PELICHHS CUCTEM YPaBHEHUH C IByMS TIEPEMEHHBIMH.

Bbll’lyCKHuK NOJYYUM BO03MOHCHOCHb .

OBJAQJIETh CIEHUAJIBHBIMU TPUEMAMHM DEIICHHWS YPaBHEHUHW M CHCTEM YpPaBHEHMM;
YBEpEHHO NPUMEHATH anmnaparT YpaBHEHUH JUIsl pelieHHs pa3sHOOOpa3HbIX 3a4ad U3
MaTE€MaTHKH, CMEXHBIX IIPEIMETOB, IPAKTHUKHU;

NPUMEHSTh Trpaduueckue MpeICTaBICHUs JUIsl HCCIEAOBAaHUS YpaBHEHUH, CHCTEM
yYpaBHEHMI, coiepKalnx OyKBeHHbIE KO (DUIIUESHTHI.

HepaBencrBa
Buinycknux nayuumcs:

[IOHUMAaTb U IPUMEHATb TEPMHUHOJIOTHIO U CHUMBOJIMKY, CBS3aHHBIE C OTHOIIEHUEM
HEPaBEHCTBA, CBOKCTBA YHCIOBBIX HEPABEHCTB;

pelaTh IMHENHBIE HEPABEHCTBA C OJTHOM IIEPEMEHHOM U UX CUCTEMBI; pEILaTh KBAa{paTHBIC
HEPaBEHCTBA C ONOPOH Ha rpaduuecKue NpeICcTaBIeHus;

IIPUMEHATH alllapaT HEPABEHCTB Ul PEILECHUS 3a/1a4 U3 Pa3IU4HbIX Pa3eiioB Kypcea.

Bbll’lyCKHuK NOJYYUM B603MOHCHOCHIL HAYHUUMbCAL.



pa3sHOOOpa3HBIM MpHEMaM JOKa3aTeIbCTBA HEPABEHCTB; YBEPEHHO NMPUMEHSTH amrmapar
HEPaBEHCTB /ISl PEIICHHUs Pa3HOOOPA3HbIX MAaTEMATUYECKUX 3a]a4d M 33734 U3 CMEXHBIX
IPEIMETOB, IPAKTUKH;

NPUMEHATh Tpaduyeckue NPeNCTaBICHUS IS HMCCIEJOBAHHS HEPAaBEHCTB, CHCTEM
HEpPaBEHCTB, COJepKaIX OyKBeHHbIE KO3()PULIUEHTEI.

YucyoBbie MHOKECTBA
Buinycknux nayuumes:

IMOHUMATb TCPMHUHOJIOTHUIO U CUMBOJIUKY, CBA3aHHBIC C TIOHATUCM MHOXKCCTBA, BBIIIOJIHATDH
orncpanr HaaJ MHOXKECTBAMU;
HCII0JIB30BaTh HAYAJIBHBIC IIPEACTABIICHUA O MHOXKCCTBE ﬂeﬁCTBHTeHBHBIX YHUCCII.

BblnyCKHuK nOYYUM 803MOHCHOCMb .

pa3BUBATH MPEJICTABICHUE O MHOXKECTBAX;
pa3BHBaTh NPEICTABICHUE O YHCIEC W YHUCIOBBIX CHCTEMaX OT HATYpPaIbHBIX JIO
JICHCTBUTEIILHBIX YUCEI; O POJIM BHIYMCICHUN B IIPAKTHUKE;

pa3BUTh W YIIIyOUTh 3HAHUS O JICCATHYHOW 3alKMCH JCUCTBUTEIBHBIX YHCEIN
(mepuoauYecKre U HEMEePHUOIUIECKHE IPOOH).

DOyHKIUHA
Buinycknux nayyumes:

MOHUMATh U UCTIOJIb30BaTh (P)YHKIIMOHAIBHBIC TOHSTHS, I3bIK (TEPMUHBI, CAMBOJINYCCKHE
0003HaueHUs ),

CTPOUTH TpapUKH dIEMEHTAPHBIX (PYHKINI, UCCIEI0BATH CBOMCTBA YHCIOBBIX (DYHKITHIA
Ha OCHOBE M3yUYCHHS MTOBEJCHHS UX IPaUKOB;

NOHUMAaTh (YHKIMIO KaK BaXXHEHUIIYI0 MaTeMaTHYeCKyl MOJeNb JJs OINUCaHMA
IIPOLIECCOB U SIBJIEHUH OKPYXAIOIIET0 MUPA, MPUMEHATh (PYHKUMOHAIBHBIM S3bIK JUIS
OTHCAHMS U UCCIIeI0OBAHUS 3aBUCUMOCTEN MeXly (PU3MYECKUMHU BETUUMHAMU;

NOHUMaTh W HCMOJb30BaTh S3bIK IOCIIEAOBATENBHOCTEH (TEPMUHBI, CHUMBOJIMYECKHE
0003HaYEeHHUST)

IPUMEHSTH (POPMYJIbI, CBSI3aHHBIE C apUPMETUUECKON 1 T€OMETPUUECKOM IPOTPECCUIMH,
U anmnapar, copMupoBaHHBIN NPH U3YYEHUH JIPYTUX pa3esioB Kypca, K pelIeHHUIo 3a1a4,
B TOM YHCJIE C KOHTECKCTOM U3 pCaHBHOﬁ KH3HU.

Bbll’lyCKHuK' nouaydyum 603MOIHCHOCMD.

IPOBOJUTH HCCJEIOBAHMUS, CBA3aHHBIE C M3YYEHHUEM CBOMCTB ()YHKIMHA, B TOM YHUCIE C
MCIIOJIb30BAaHUEM KOMITBIOTEPA; HA OCHOBE IPaMKOB N3YUCHHBIX (PYHKIUI CTPOUTH OoJiee
CJIO’KHBIE TpapUKH (KyCOYHO-33/1aHHBIE, C «BBIKOJIOTHIMUY» TOUYKAMU U T.11.);
UCMOJIb30BaTh (YHKIIMOHAJIbHBIE TPEACTABICHUS W CBOWCTBA (QYHKIMHA pelieHHus
MaTEMaTUUYECKUX 3a7a4 U3 Pa3IMYHBIX pa3/ieloB Kypca,

penaTb KOMOMHUPOBAHHBIE 3a/1a41 C TPUMEHEHUEM (OPMYJI N-T'O WiIeHA U CYMMBI IIEPBBIX
N WIEHOB apu(METHIECKON U TeOMETPUUECKOI MPOorpeccui, IpUMeHsIs IPH STOM anmnapar
YPaBHEHUH U HEPABEHCTB;

NOHUMaTh apU(PMETHYECKYI0 M TEOMETPHUYECKYI0 TMpPOrpecCMH Kak  (QyHKIHUH
HaTYpaJIbHOTO apryMEHTa; CBS3bIBaTh apU(METHUYECKYIO TPOTPECCHUI0 C JIMHEHHBIM
POCTOM, FEOMETPUUECKYIO — C IKCIIOHEHIIMAJILHBIM POCTOM.

DJ1eMeHThI NPUKJIATHOH MAaTeMATUKH
Buvinycknux nayyumes:

HUCIIOJIB30BAaTh B XOJC€ peH_ICHI/ISI 3a1a4 BHGMCHTapHBIe HpeIICTaBJICHI/ISI, CBA3AHHBIC C
PHOIMKEHHBIMH 3HAUCHUSMHU BEJIMYHNH;

HCII0JIb30BaTh MMPOCTEHIIIHE CITOCOOBI IPEICTABICHHS M aHAJTN3a CTATUCTUYCCKHUX JTAaHHBIX;
HAXOJWTh OTHOCHUTEIIBHYIO YaCTOTY U BEPOSATHOCTD CIIYYAHHOTO COOBITHS,

pemnaTh KOMOMHATOPHBIE 337]a4 Ha HAXO0XKJICHUE YuCiia 00BEKTOB WM KOMOWHAITUH.

Bbll’lyCKHMK NOJYYUM B03MOHCHOCHID .



MOHSITh, YTO YHUCIIOBBIE JaHHBIC, KOTOPBIE UCIOIB3YIOTCS IS XapaKTePUCTUKU 00BEKTOB
OKPY’KaIOIIET0 MHUPA, SBISIOTCS MPEUMYIIECTBEHHO NPUOMMKEHHBIMH, YTO TIO 3aIUCH
npUOMKEHHBIX 3HAYCHUH, coaepKalluxcsi B MHGOPMAIMOHHBIX UCTOYHHKAX, MOXKHO
CYIIUTh O MOTPEIIHOCTH MPUOINKCHHUS,

NOHATh, YTO MOTPEIIHOCTh pe3yJibTaTa BBIYMCICHMN [OJDKHA OBITH COM3MEpUMa C
MOTPEIIHOCThIO UCXO/IHBIX JaHHBIX;

NpUOOPECTH TEPBOHAYAIBHBIM ONBIT OpPraHu3allud cOopa JaHHBIX NpPU HPOBEICHUU
orpoca 00IIECTBEHHOTO MHEHHS, OCYIIECTBIATh MX aHAIN3, MPEACTABIATh PE3YJIbTATHI
orpoca B BUJIE TaOJIHIIbI, JUATPAMMBI;

MPUOOPECTU ONBIT MPOBEACHUS CIYYaWHBIX 3KCIHEPUMEHTOB, B TOM YHCJIE C ITOMOIIBIO
KOMIIBIOTEPHOI'0 MOJIETIMPOBAHUS, MHTEPIPETALMU UX PE3YJIbTaTOB;

HAYYUTHCS HEKOTOPHIM CHCIHATLHBIM MTPUEMAM PEIICHUsI KOMOMHATOPHBIX 33]1a4.

IInanupyemble pe3yabTaThbl 00y4eHHs] TeOMeTPUH B 7-9 Kiaccax

I'eomerpuuyeckue purypsi
Buvinycknux nayyumes:

MOJIb30BATHCS SI3BIKOM T€OMETPHH ISl OTIMCAHUS MPEIMETOB OKPYIKAIOIIET0 MUpPa U MX
B3aUMHOTO PACTIOJIOKCHHUS;

pacno3HaBaTh U M300pakaTh Ha YEPTEKaX W PUCYHKAX IeOMETpHUYEcKHe (QUTYpPBI U HX
KOMOHMHAIINH;

KJIacCH(PUIUPOBATH TEOMETPHUYECKHE (PUTYPBI;

HaXOJUTh 3HAYCHUS UIMH JIMHEWHBIX 3JIEMEHTOB (UTYp M MX OTHOLICHUS, IPalyCHYIO
Mepy yriioB ot 0° 1o 180°, mpuMeHsisi onpeeneHns, CBOMCTBA U MPU3HAKU (PUTYp U UX
AJIEMEHTOB, OTHOWIEHHS GUryp (paBeHCTBO, IMojx0o0ue, CHUMMETPUH, MOBOPOT,
napajuieIbHbIN ePEeHoc);

OTIepPHPOBATH C HAYAJIHHBIMHU TOHSATHSIMH TPUTOHOMETPHH ¥ BBIMIOIHATH JIEMEHTapHBIC
orepanuu HaJ QYHKLIUSAMH YIJIOB;

JIOKa3bIBaTh TEOPEMBI;

pelaTh 3aJjauy Ha JI0Ka3aTeIbCTBO, OMMPasiCh Ha U3YUYEHbI CBOWCTBA (PUTYp U OTHOLIEHUH
MEXy HUIMH U TIPUMEHSISI N3yYE€HHBIE METO/IBI JOKA3aTeIbCTB;

pemaTh HECTIOXKHBIE 33/1a4H Ha IOCTPOEHHE, TPHUMEHSSI OCHOBHBIE aJITOPUTMBI TOCTPOSHUS
C TIOMOUIBIO LIUPKYJIS U JIMHEHKHU;

peuaTh NpocTeNIIe MIIaHUMETPUUECKUE 3a/1a41 B IPOCTPAHCTBE.

Bbll’lyCKHuK NOY4Um 803MOHCHOCHIb .

OBJIQJIETh METOJAMM DEILCHUs 3a/lad HAa BBIUMUCIEHUSA U JOKA3aTelIbCTBA: METOJAOM OT
MPOTUBHOTO, METOJOM TMOJA00Msl, METOJAOM TMepedopa BapHAaHTOB U  METOJIOM
F€OMETPUUECKUX MECT TOYCK;

MPUOOPECTH OMBIT MPUMEHEHHUsI anreOpanyecKoro U TPUTOHOMETPUUYECKOTO amrmaparta u
UJEN ABUKEHUS IIPU PEIIEHUN T€OMETPUUYECKHX 3a]1a4;

OBJIAJACTH TpaJIHHHOHHOfI CXGMOfI pemeHI/m 3aJa4 Ha HOCTpOGHI/Ie C IOMOIIIBIO III/IpKy.]'ISI 158
JUHENUKH: aHaJIU3, MOCTPOCHUE, I0KA3aTEIbCTBO U UCCIIEOBAHUE;

Hay4YMUThCS pelaTh 33Jlayd Ha MOCTPOEHUE METOJIOM T'€OMETPUYECKOTO MECTa TOUYEK U
METOIOM ITOJI00HS;

MpUOOPECTH OMBIT HKCCIAEAOBAHUS CBOWCTB IJIAHUMETPUUYECKUX (PUTYpP C TMOMOIIBIO
KOMITIBIOTEPHBIX IIPOrPaMM;

nproOPECTH OMBIT BHITOTHEHUS TPOSKTOB

HN3mepeHne reoMeTpu4ecKNX BeJTHIUH
Buinyckuux nayuumces:



® UCHOJB30BATH CBOIMCTBAa M3MEpEHMs JJIUH, IUIOMAei W yIJOB NMpHU PELICHUU 3a/a4 Ha
HaXOJKJCHUE JUTUHBI OTPE3Ka, JUIMHBI OKPY>KHOCTH, [UTMHBI TYTH OKPYKHOCTH, TPalyCHOM
MepHl yIia;
®  BBIYHCIIATH IUIONIAIY TPEYTOJIBHUKOB, IPSMOYTOJIbHUKOB, TApAJIETIOrPAMMOB, TPATICLUi,
KPYT'OB U CEKTOPOB;
®  BBIUUCIATH JAJIMHY OKPYXHOCTH, JJIMHY JTyTH OKPYXHOCTH;
®  BBIUMCIIATH JJIUHBI JIMHEHHBIX JIEMEHTOB (PUTYP M UX YTJIbL, UCTIOJIB3YS (POPMYIIBI JITTHHBI
OKPYXHOCTHU M JUTMHBI YT OKPYKHOCTH, (POPMYJIBI IUTOLIaAeH QUryp;
e pemaTh 33/1a4M HAa JOKA3aTEIbCTBO C HMCIOJIb30BaHHEM (DOPMYII JUIMHBI OKPYKHOCTH W
JUIMHBI YT OKPY>KHOCTH, (hopMy11 Tuomaaet puryp;
e pemarb MPAKTUYECKHE 33a[aud, CBS3aHHBIC C HAXOXKJICHHEM TI'€OMETPHUECKUX BEIUYHH
(Mcmonb3ys Mpyu HEOOXOAUMOCTH CIIPABOYHUKH M TEXHUYECKUE CPEIICTBA).
BoinycKHUK noayyum 603MOMCHOCMb HAYUUMBCA.
® BBIUMCIAATH IUIOMAAM (DUTYpP, COCTABIEHHBIX M3 JIByX WM 0Oojiee IPSIMOYTOJBHUKOB,
napajIeIorpaMMOB, TPEYTOJIbHUKOB, KpPyTa M CEKTOPA;
® BBIUMCIATH IUIONIAM MHOTOYTOJIBHUKOB, WCIHOJB3ysS OTHOIICHHS PABHOBEIUKOCTH M
PaBHOCOCTaBIICHHOCTH;
® TPUMEHATH aNreOpanvecKuii U TPUTOHOMETPUYECKHMI amlmapar ¥ WAEW JBWKEHHS IpU
peIIeHNH 3a/1a4 Ha BHIYMCIICHUE TUIOMIA/IeHl MHOTOYTOJIbHHKOB.
Koopaunartsi
BoinyckHuk nayqumcsi:

® BBIUUCIIATH MJIMHY OTPE3Ka I1I0 KOOpAWHATAaM €TI0 KOHIOB, BBIYUCIIATH KOOPAWMHATHI
CepeIMHBI OTPE3KA;
®  JCIOJI30BaTh KOOPAMHATHBINA METO U U3YYECHHS CBOMCTB IPSMBIX U OKPYKHOCTEH.
Buvinycknux nonyuyum eo3zmodicnocme.
® OBJAACTh KOOPAWHATHBIM METOAOM PCHICHUA 3a4a4 Ha BEIYHUCIICHUA U JOKa3aTeJIbCTBO,
o HpI/I06peCTI/I OIIBIT HMCIIOJIB30BaHHA KOMIIBIOTCPHBIX IpOrpamMm Jid aHalin3a 4YaCTHBIX
CJIy4aeB B3aMMHOI'O PACIOJIOKEHHUS OKPYKHOCTEN U IPSIMBIX;
e puOOPECTH OMBIT BHIMOJIHEHUS TPOEKTOB.
BekTops!
Buvinycknux nayyumes:
® OIIepUupoOBaThb C BCKTOpaMU: HAXOAWUTH CYMMY MU PAa3HOCTH JBYX BCKTOPOB, 3aJdaHHBIX
T€OMETPUYECKH, HAXOAUTh BEKTOP, PaBHBIN IIPOU3BEICHUIO 3aJaHHOI0 BEKTOpA Ha YUCIIO;
® HaXOAUTh JJIsl BEKTOPOB, 3aIaHHBIX KOOPIUHATAMU: JIMHY BEKTOPA, KOOPAHMHATHI CyMMBI
U Pa3HOCTU JIBYX M 0ojee BEKTOPOB, KOOPAMHATHI MPOW3BEACHUS BEKTOpa Ha YHCIIO,
OpUMEHSs  NpH  HEOOXOAMMOCTH  COYeTaTeNIbHBIH, NIEPEMECTUTENBHBIA U
pacnpenenuTeNbHbI 3aKOHBI,
® BBIUUCIIATH CKaJIAPHOC IMPOU3BCIACHUC BCKTOPOB, HAXOAWUTH YIoJI MCXKIAY BCEKTOpaMu,
YCTaHABJIMBATh NEPIEHAUKYISIPHOCTD MPSMBIX.
Buvinycknux nonyuyum eo3zmodicnocme:
® OBJAaJACTh BEKTOPHBIM METOJAOM JJIA PCIICHUSA 3a1a4 Ha BEIYUCIICHUA U JOKa3aTeJIbCTBA,
e puoOPECTH OMBIT BHIMOIHEHUS TPOEKTOB.

COIEPKAHUE YYEBHOI'O ITIPEJIMETA
Apughpmemuxa
HartypaabHble ynciia
« Pan wnarypanbHbiXx uucen. JlecsiTuuHas 3amuch HaTypajdbHbIX uncel. OKpyrieHue
HaTypaJIbHBIX YHCEII.
«  Koopaunathslii 1yd.
«  CpaBHeHME HaTypalibHBIX yncell. C0)KeHUe U BBIMUTAHUE HaTypalbHbIX ynces. CBoMCcTBa
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CIIOXKCHHS.

* VYMHOXEHME U JelieHue HaTrypajabHbIX uyucen. CBoiicTBa yMHOXeHud. JleneHue c
ocratkoM. CTeneHp Yncia ¢ HaTypaJIbHBIM I10Ka3aTelIeM.

«  Jlenutenu u KpaTHBIC HATYpaIBbHOTO yKcia. Hanbonpimmii o0omuit nenurens. HanMensinee
obmee kpatHoe. [Ipu3naku nenumocT Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

«  IIpoctblie u cocTaBHbIC Yncna. Pa3nokeHne yucen Ha pOCTbIE MHOKHUTEIIH.

«  Pemenue TekcToBbIX 33a4 apu(PMETUUECKUMH CIIOCOOAMH.

Apoon

«  OObikHOBeHHbIE Jpodu. OcHOBHOE cBoMcTBO Ipodu. HaxokaeHuwe apobu or uwmcina.
Haxoxpaenue uncna no 3HaueHuto ero Apodu. [IpaBunbHble 1 HenpaBUIbHbIE 1poOu. CMelaHHbIe
YHCIIa.

«  CpaBHeHHEe OOBIKHOBEHHBIX Jpo0Oei U CMEIIaHHBIX Yhcel. ApUPMETHIECKHE EHCTBUS C
OOBIKHOBEHHBIMH JIPOOSIMU M CMEIIAaHHBIMU YUCIIAMH.

«  Jlecatuunsie apodu. CpaBHEHHE U OKPYIJIEHUE NECATUYHBIX ApoOeil. Apudmerndeckne
JecTBusl ¢ necaTUUHbIMU ApoOsimu. Ilpukunku pesynbraToB BbluucieHuil. IlpencraBnenue
JECSTUYHON JIpoOM B BUJE OOBIKHOBEHHOW JpoOM U OOBIKHOBEHHOM B BUJAE JECSITHUYHOM.
beckoHeuHble mepuoguuecKue JecsiTUYHbIe Apodu. [lecaTnyHoe npubamkeHrne 0ObIKHOBEHHON
IpooOwH.

« OrHomenue. IIpoueHTHOE OTHOWIEHWE MABYX uucen. JleneHue uuciaa B JJTAHHOM
oTHouieHuu. Macira0.

«  IIponopuus. OcHoBHOe cBoicTBO mponopuuu. [Ipsimas u oOpaTHas nponoOpIHOHAIBHBIE
3aBUCHUMOCTH.

«  IIpouentsl. HaxoxaeHue mpoueHTOB OT uncia. HaxoxaeHne yncia 1o ero npoueHTaMm.

+  Pemenue TekcTOBBIX 3a/1a4 apu(PMETHIECKHUMH CIIOCO0aMHU.

PanunoHnaabHbIe YHcIa

«  IlonoxwutenbHble, OTpULIATENBHbIE YUCIIA U YUCIIO HYJIb.

«  IIporuBomnonoxssie uncina. Moxyip yucia.

« lensle uwmcma. Panuonanpubie uuciaa. CpaBHEHHWE  pPAlMOHAIBHBIX  YHCE.
Apudmerndeckue IeHCTBUSA C pallMOHAIBHBIMM YnciaMu. CBONCTBA CIIOKEHUS U YMHOXEHHUS
palMOHATILHBIX YHCEl.

«  Koopannarnas npsmas. KoopauHaTHas 10CKOCTb.

BeanuunHbl. 3aBHCHMOCTH MEK1Y BeJIMYMHAMH

«  Enununs! anusel, miomaam, o0bEMa, Macchl, BpeMEHH, CKOPOCTH.

«  IIpumepsl 3aBUCHMOCTEH MeEXay BelnunHaMHd. [IpencraBieHue 3aBUCHMOCTEH B BHJIE
¢dopmy:. Beraucnenus no popmynam.

Yucii0Bble 1 OyKBEHHbIE BbIPAKECHHUSI. Y PABHEHHUS

«  UucnoBele BbIpaXXECHHs. 3HAUEHUE 4YHUCIOBOro BblpakeHUs. [lopsiok nelicTBuil B
YHUCIIOBBIX BbIpakeHUAX. bykBeHHbIE BbIpakeHus. PackpbiTue ckobok. [lonoOHbIe ciaraemsie,
NpUBEJICHNE TOJ00HBIX cllaraeMbix. GopMyIibl.

»  VYpaBuenus. Kopenb ypaBHeHus1. OCHOBHBIE CBOMCTBAa ypaBHEHU. Perenne TeKCTOBBIX
3a/1a4 ¢ IOMOUIbIO0 YPAaBHEHUM.

DJIeMEeHTBhI CTATHCTUKH, BeposiTHOCTH. KoMOMHaTOpHBIE 3a1a4n

« IlpencraBneHue AaHHBIX B BUJE TAOJIUI], KPYTOBBIX U CTOJIOUATHIX JHArpaMM, rpauKoB.

« Cpennee apudpmernueckoe. CpemHee 3HaueHue BenuuuHbl. CiydaiiHo€ COOBITHE.
JlocToBepHOE M HEBO3MOXHOE COObITHA. BeposTHOCTh ciy4aifHOro coObiTus. Pemenue
KOMOWHATOPHBIX 3a7a4.

I'eomerpuuyeckue ¢purypsl. U3smepenns reomeTpu4ecKiuX BeTHYUH

«  Orpesok. Iloctpoenne orpeska. JlinHa orpeska, JoMaHou. M3MepeHue JIMHBI OTpe3Ka,
IIOCTPOEHUE OTPE3Ka 3aaHHON JUIMHBL. [lepumerp MHOroyroigsHuka. Ilnockocts. Ilpsamas. Jlyy.

*  Yron. Buasl yrios. ['pagycHas mepa yria. Mi3amepenue 1 moCTpOCHHUE YIJIOB C TOMOIIBIO
TpPaHCIOPTHPA.

«  IIpsamoyronsuuk. KBanpar. TpeyronbHuk. Buasl TpeyronbHUkoB. OKpPYKHOCTh M KpYT.
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JnuHa okpyxkHoctu. Yucno 7.

« PaBenctBo ¢uryp. Ilonstue u cBoiicTBa Mmiomaan. IlIomans NPSIMOYroibHUKA U
kBazpara. [Inomanpe kpyra. Ocb cHMMETPUH (PUTYPBI.

« Harmsannele mpenctaBieHHsT O  MPOCTPAHCTBEHHBIX — (UTYpax: MPSMOYTOJIBHBIN
napajuienenunen, ky0, nupamuaa, IWIMHAP, KOHyC, mmap, cdepa. I[lpumepsr pa3zBEépTok
MHOTOTPAaHHHUKOB, HWIMHJpA, KoHyca. [lonsaTre u coiictBa 00béMa. OOBEM MPSAMOYTOIBLHOTO
napajuiefienunena u Kyoa.

«  BsauMmHoe pacnosoxeHue AByX NpsMbIX. llepnenaukyispHsie npsmele. [lapannensasle
MpsIMBIE.

«  OceBas U LEHTpaJIbHAs CHMMETPHH.

MareMaTHKa B HCTOPHUYECKOM Pa3BUTHH.

Pumckas cucrema cuncienus. [lozunmonnsie cuctemsl cuucienus. O6o3nauenue nudp
B JIpeBHeii Pycu. CtapuHHble Mephbl 1MHbL. BBeieHre MeTpa Kak equHULbI JJIMHBL. MeTpuueckas
cucrema mep B Poccun, B EBporie. Mcropust popMupoBanusi MaTeMaTH4eCKUX CUMBOJIOB. [[poou
B BaBusone, Erunre, Pume, Ha Pycu. OTkppiTue necsaTHUHBIX ApoOeil. Mup MpoCThIX YHUCEIL.
3omnotoe ceuenue. Yucio Hynb. [losBieHne oTpunaTeIbHbIX YHCEIL.

JI. ®. Marnunxkwii. I1. JI. Yeosmes. A. H. Konmoropos.

Auaredpanyeckue BbIpaKeHHUs

Bripaxkenue ¢ nepeMeHHbIMU. 3HAUYE€HHE BBIPAKEHUS C NEpeMEHHBIMH. JlomycTumblie
3HaYeHHE TNepeMeHHbIX. ToxmecTBo. ToXIeCTBeHHbIE MNPEoOpa3OBaHM —aIreOpandecKux
BbIpKEHM. [[0Ka3aTenbCcTBO TOXKAECTB.

Crenenp c HaTypajgbHbIM IIOKa3aTeneM U €€ cBoicTBa. OnHouneHsl. OnHoOUIEH
crangaptHoro Buga. CreneHb ogHOWIeHAa. MHOrowieHbsl. MHOTOWIEH CTaHAAPTHOIO BHJA.
Crenenp MHorowieHa. CrokeHue, BBIUMTAHHE U YMHOXEHHE MHOTOWIEHOB. DOpMyJibl
COKpAIllCHHOTO YMHOXXEHUsS: KBagparT CyMMBl M KBaJpaT pa3sHOCTH [JBYX BBIPAXEHUH,
IIPOU3BEJICHNE PA3HOCTU U CYMMBI JIBYX BBIpaXXEHUH. Pa3iiokeHne MHOTOWIEHOB HA MHOKHUTEIIH.
Brinecenue oOmiero MHOXHTENS 3a CKOOKH. MeToa rpynnupoBKU. PasHOCTH KBaJapaToB JBYX
BblpaxkeHHil. CymMMa U pa3HOCTh KyOOB AByX BhlpakeHui. KBanpatubeiii TpéxuneH. Kopens
KBazpaTHOro TpéxuiaeHa. CBOMCTBa KBaApaTHOro TpéxwieHa. Pas3noxeHue KBaIpaTHOTIO
TPEXUYJICHA HA MHOKHTEIIN.

Parnmonanbshelie BoipaxeHus. Llenbie BoipaxkeHus. [{poOHble BbIpaxeHus. PanuoHanbHas
npoOb. OCHOBHOE CBOMCTBO palMoOHAIBHOU ApoOu. Clo)KeHue, BhIUWTAHWE, YMHOXEHUE U
JiefieHHe palMoOHaIbHBIX 1po0eil. Bo3BeneHue pannoHanbHON 1podH B cTeneHb. ToX/1eCTBEHHbIE
npeoOpa30BaHMsl pallMOHATBHBIX BhIpakeHH. CTENeHb ¢ IeNIbIM MTOKa3aTeieM U €€ CBOMCTBA.

KBagpatHele kopHH. ApupMeTHUecKuil KBaJIpaTHBII KOpEeHb U €ro CBOMCTBa.
ToxaecTBeHHbIE TPpeoOpa30BaHMUs BRIPAXKEHUN, COJIEPKAIMX KBaJIpaTHbIE KOPHHU.

YpaBHeHus

VYpaBHeHne ¢ onHOM mnepeMeHHOM. KopeHb ypaBHeHHs. PaBHOCWIIBHBIE YpaBHEHHS.
CBolicTBa ypaBHEHUH C OJHOU NNEPEMEHHOM. Y paBHEHUE KaK MaTeMaTH4ecKasi MOJEIb PeaIbHOM
CUTyalUH.

JIluneiiHoe ypaBHeHue. KBangpatHoe ypaBHeHue. dopmyna KopHEH KBaapaTHOIO
ypaBHeHus. Teopema Buera. PanvonaneHble ypaBHeHUs. Pemenne panuoHAIBHBIX ypaBHEHU,
CBOAAIIMXCS K JIMHEHHBIM WJIM K KBaJpaTHbIM YpaBHEHMsSM. PellleHne TeKCTOBBIX 3anad ¢
MTOMOIIBIO PALIMOHAJIBHBIX YPABHEHUN.

VYpaBHeHHEe C ABYMs IepeMeHHbIMU. ['paduk ypaBHEHHs C JBYyMs I€pEMEHHBIMU.
JluneitHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 rpaduK.

CucteMbl ypaBHEHUH ¢ ABYMS NepeMeHHbIMH. [ paduueckuil METO peIIeHus] CUCTEMBI
YpPaBHEHUN C JBYMs NEpEMEHHbIMU. PemeHue cucteM ypaBHEHHM METOAOM IOJCTAaHOBKH WU
cnoxenus. Cucrema AByX YpaBHEHUH C IByMs IEPEMEHHBIMU KaK MOJIENIb PEAIbHON CUTYalUH.

HepaBencTBa

UYucnoBble HEPABEHCTBA U UX CBOMCTBA. CI0XKEHNE U YMHOKEHUE YMCIIOBBIX HEPABEHCTB.
OueHuBaHuEe 3Ha4YeHUsI BbIpaxkeHus. HepaBeHCTBO ¢ 0aHON mepeMeHHOM. PaBHOCHUIIbHBIE
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HepaBeHCTBA. YuWCIIOBbIE TPOMEXKYTKH. JIMHEHHbIE M KBaJpaTHbIE HEPABEHCTBA C OJHOM
nepeMeHHO. CUCTEMbl HEPABEHCTB C OJJHOW NIEPEMEHHOM.

YucaoBbie MHOKECTBA

MHoxecTBO U ero aneMeHTsl. CriocoObl 3a1anust MHOKecTB. PaBHbie MHOKecTBa. [lycToe
MHOkecTBO. [lonMHOXkecTBO. Onepanuu HaJl MHOXECTBaMU. MIImrocTpanyst COOTHOIIEHUN MEXIY
MHO’KECTBAaMU C IOMOLIBIO Juarpamm Oiinepa. MHOKeCTBa HaTypaJIbHbIX, LIEIbIX, PALlMOHAIBHBIX
yucell. ParpoHanbHOE YMCIo Kak Ipo0b BHaa M/N , rae m — 1esoe, N — HaTypajgbHOE YUCIIO0, H KaK
OeckoHeuHas mepuoanyeckas 1poos. [IpencraBienne o0 uppannoHaIbHOM yHcie. MHOXKECTBO
neiictBuTenbHbIX unced. [IpeacraBneHue JEHCTBUTENBHOTO YMCIa B BHJE OECKOHEUHOMU
HETEePUOINUECKON JecaTUYHON npodu. CpaBHEHHE AEHCTBUTENBbHBIX 4YHcel. CBS3b MEXAY
MHOXecTBamu N, Z, Q, R.

DOYyHKIUH

Yucuaosble pyHKIUH

@OyHKIMOHAIbHBIE 3aBUCUMOCTH MeXay BenuuuHaMmu. [lonsatue pynkunn. OyHKIus Kak
MaTeMaTHuYecKasi MOJAEIb peajbHoro mporecca. O6iacTb omnpejaeneHus M 00JacTh 3HAYEHUS
¢ynkuuu. CrnocoOsl 3ananust pynkuuu. ['paduk dynxmum. [locrpoenne rpadpukoB GyHKIUN
nomolbio nmpeodbpazoBanuit puryp. Hymu gpynkuuu. [IpoMmexxyTku 3HAaKOMOCTOSHCTBA (DYHKIIUU.
[TpomexxyTku Bo3pacTaHust U yObIBaHUS (PYHKITUH.

Jluneitnas GyHKUMSA, 0OpaTHAs TPOMOPIUOHATLHOCTD, KBapaTuyHas PyHKIMs, QyHKIUS
y=KX, ux cBoiicTBa u rpaduKu.

YuciioBble MOCIEA0BATEIBHOCTH

[TonsaTne YHUCIIOBOU [IOCJICA0BATEIbHOCTH. Koneunsie u OecKOHEUYHbIE
nocienoBarenbHocTd.  CrocoObl  3ajjaHMs  IOCIENOBAaTEIIbHOCTUH.  Apudmerndeckas U
reoMerpuueckas rmnporpeccud. CBoHCTBa UI€HOB apU(PMETHYECKOH UM TIeOMETPUYECKOU
nporpeccuii. @opMyisibl 00IIEero wieHa apu(METHUECKOW M TeOMETPUUYECKOW IPOrpecCcHid.
@®opMyJibl CYMMBI N- IEPBHIX YICHOB apudMeTnyeckoil U reoMeTpuueckoil mporpeccuii. Cymma
OECKOHEUHOW T'eOMETPUYECKOM MpOrpeccuy, y KOTOPOM 3HAMeHaTeldb MEHbIIEe €IUHMIIbI.
[IpencraBieHue nepuogUUECKON AECATUYHON JpoOU B BUJI€ OOBIKHOBEHHOH Jpo0Hu.

JIeMEeHTBI PUKJIATHONH MATEeMATHKHU

Maremarnueckoe Moaenuposanue. lIpouneHtHble pacd€rsl. Popmysia  CIOXKHBIX
nponeHToB. [IpuOmmkéHHble BblYMCIEHUSA. AOCOMIOTHasE U OTHOCHUTENbHAs MOTPELIHOCTH.
OcHoBHbIE TpaBUiIa KOMOMHATOpPUKH. YacToTa ¥ BEpPOSATHOCTh CIy4YailHOrO COOBITHS.
Knaccuueckoe onpenenenue BeposTHocTH. HavanpHele cBenenus o cratuctuke. [Ipencrasnenne
JaHHBIX B BUJE TaOMUL, KPYroBbIX M CTOJOYATBHIX auarpamm, rpapukos. CraTHcTHUYECKHE
XapaKTePUCTUKH COBOKYITHOCTH JaHHBIX: CpeJHee 3HaUeHue, MoJia, pa3Max, MeJHaHa BHIOOPKH.

Asiredpa B MCTOPUYECKOM Pa3BUTUH

3apoxaeHue anreOpbl, KHUTa O BOCCTAHOBIICHUH U TPOTHBOIIOCTaBIeHUN MyxaMMena anb
— Xopesmu. Hcropusi dopmupoBaHuss MaTeMaTH4yecKoro s3bika. Kak 3apommmace wuaes
KoopanHaT. OTKpBITHE UPPALMOHATIBHOCTH. 3 UCTOpUU BO3ZHUKHOBEHUS (POPMYIT I pelieHus
ypaBHeHUH 3-i1 u 4-it cteneneil. Mcropus pazsutus nousatus Gpynkuuu. Kak 3apoaunace teopus
BeposaTHOCTeH. Uncna ®ubonayuu. 3agaua JI. [Tuzanckoro (PuboHAYYN) O KPOTHKAX.

JL.®. Marnunkwii. ILJI. YeOwmmes. H.W. JloGauesckmii. B.f. bynskoBckuii. A.H.
Konmoropos. @. Buer. I1. ®epma. P. [lexapt. H. Tapranss. . Kapnano. H. A6ens. b. ITackas.
JI. Tuzanckuii. K. I'aycc.

IIpocreiimne reomerpu4yeckue purypnl

Touka, mpsimas. OTpe3ok, Jyd. Yrod. Buasl yrioB. CMexHbIE U BEPTUKAIbHBIE YTJIbI.
buccekrpuca yria.

[Tepecekaronuecs u mapaienbHble npsimblie. [leprnenaukyssapHbie npsimblie. [IpusHaku
napajuleJIbHOCTH NMpsAMBIX. CBOMCTBA MapajuIeabHbIX NPsAMBIX. lleprneHauKkyiap U HakJIOHHAsA K
MPSMOM.

MHOroyroJibHUKH

Tpeyronbauku. Bunel TpeyronbuukoB. Mennana, GuccekTpuca, BbICOTa, CPEIHsS JIMHUS
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TpeyroybHuka. [Ipu3Haku paBeHCTBa TpeyroyibHUKOB. CBOMCTBA U NMPHU3HAKK PaBHOOEIPEHHOTO
TpeyroiabHuka. CepeMHHbIN nepneHauKysp orpe3ka. Cymma yriioB TpeyroibHUKa. BHemHue
yTisl TpeyroiabHuka. HepaBeHCTBO TpeyronpHuka. COOTHOIIECHUS MEXIy CTOPOHAMH M yIJIaMU
TpeyronpHuka. Teopema [Tudaropa.

ITonoGHble TpeyronpHuku. llpu3Haku momoOust TpeyrosibHUKOB. Touku mepecedeHus
MenuaH, OMCCEKTPUC, BBICOT TPEYrOJbHHKA, CEPEJUHHBIX MEPIEHAUKYISIPOB CTOPOH
TpeyronbHuka. CBOWCTBO OHCCEKTpHUCHl TpeyroiabHuka. Teopema ameca. Merpuueckue
COOTHOLLIEHUS B MPSIMOYTOJIBHOM TpeyroyibHUKe. CHHYC, KOCUHYC, TAHI€HC, KOTAHT€HC OCTPOI0
yria IpsMOYTOJbHOIO TpeyroyibHUKa U yriioB oT 0 no 180. @opmyisl, CBA3BIBAIOLIME CHUHYC,
KOCHHYC, TaHT'€HC, KOTaHI€HC OJHOIO M TOro ke yria. PemeHue TpeyrosbHUKOB. Teopema
CHUHYCOB U TEOPEMA KOCUHYCOB.

YerbipéxyronpHuku. [lapamnenorpamm. CBoCTBA M NpPU3HAKU Iapajljiejiorpamma.
[TpsMoyronbHUK, poMO, KBaJpaT, MX cBOiicTBa U npu3Haku. Tpanenus. CpeaHss JUHUS Tpaneuu
U €€ CBOMCTBA.

MHoroyronpHuku.  Beimyknsle  MHOroyroapHukd. CyMmMa  yIVIOB  BBIITYKJIOIO
MHOTrOyrojbHUKa. [[paBuibHbIE MHOTOYTOJIbHUKU.

OxkpyxHOCTB U KpYr. I'eoMeTpH4ecKue nocrpoeHns

OKpyY>KHOCTb U KpYT. DJIEMEHTHI OKPYKHOCTH U Kpyra. LleHTpanabHble M BIMCAHHBIE YTJIbL.
KacarenbHast K OKpYKHOCTH U €€ CBOWCTBA. B3auMHOE pacrosiokeHue npsMoil U OKPYKHOCTH.
OnucanHass ¥ BIMCAaHHAas OKPY)XXHOCTU TpPEyroiibHUKA. BrnucaHHble W ONMCAHHbBIE
YeTHIPEXYTOJbHUKH, UX CBOMCTBA U IPU3HAKU. BrincaHHbIe U ONIMCaHHBIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe mecto Ttouek (I'MT). CepeauHHBIM NEPHEHAUKYISIP OTpe3ka U
Ouccektpuca yria kak [MT.

I'eomeTprueckue nocTpoeHus HUPKyIeM U TMHEeWKol. OCHOBHBIE 33/1a4U Ha TOCTPOCHUE:
IIOCTPOEHHUE yTIJIa, PABHOTO JAHHOMY, IOCTPOEHUE CEPEIMHHOTO NEPIIEHAUKYJIIpa JAHHOTO OTPE3-
Ka, ITOCTPOCHHE MPSAMOM, MPOXOIAIIEH 4Yepe3 JAHHYIO TOYKY M NEPIEHIUKYJSIPHOM TaHHOU
HpSMOM, MOCTpOEeHNE OMCCEKTPHUCHI JaHHOTO yria. [locTpoeHue TpeyroabHUKa MO 33 aHHBIM 3J1e-
MeHTtam. Merog I'MT B 3amadax Ha MoCTpoOEHUE.

N3mepenne reoMmeTpu4ecKuX BeJTUYHH

JlnnHa otpe3ka. PaccTosiHue Mexay ABymsl ToukamMu. PaccTostHue OT TOYKH 10 MPSAMOIA.
PaccTosHue Mexy napaienbHbIMU IPSIMBIMU.

[Iepumerp MHOrOyrosbHUKA. [JIMHA OKPYKHOCTH. [JIMHA TyT'M OKPYKHOCTH.

I'pangycHas mepa yria. BennunHa BIMCaHHOTO yIUIa.

[TonsTus mnomanu MHoroyroibHuka. PaBHoBenukue ¢urypsl. HaxoxneHnue miomanu
KBaJiparTa, IpsIMOyTOJIbHUKA, NTapaJljesiorpaMma, TPEYroJbHUKA, TPANELUH.

[Tonstre mnomasnau kpyra. [Tnomanas cekropa. OTHOIIEHHE TUIOMAEH MOT0OHBIX QUTYP.

JlexkapToBble KOOPAUHATHI HA MJIOCKOCTH

@dopmynia pacCTOSHUS MEXIy JByMs ToukamMu. KoopaumHaThl cepeauHbl OTpe3Ka.
VYpaBHenue Gpurypsl. YpaBHEHUS OKPYKHOCTH U IPSAMOM. YTI0BOM KOAPPHUIMEHT MPsIMOI.

BekTopsl

ITonsarue Bekropa. Monyns (1yinHa) BekTopa. PaBHble BekTOpbI. KonmiHeapHbie BEKTOPHI.
Koopaunatel BekTopa. CloK€HHME M BBIYMTAHUE BEKTOPOB. YMHOXKEHHME BEKTOpPA HA YHUCIIO.
CkansgpHOe Npou3BeieHNE BEKTOpoB. KocuHyc yriia Mexay AByMs BEKTOpaMH.

I'eomeTpnuyeckue npeodpa3oBaHus

ITonarue o npeoOpazoBanuu (urypsl. J[Buxenue ¢urypsl. Bugbl ABrKeHHs (QUTYpBI:
napajieNIbHbI NEPEeHOC, OceBasi CUMMETpPHUs, LIEHTpaJlbHasi CUMMETpHs, OBOpoT. PaBHbIE (u-
rypsl. ['omoterus. [logobue duryp.

DJIEeMEHTBI JJOTHKH

Onpenenenne. AKCHOMBI U TeopeMbl. Jloka3arenbcTBo. Jl0Ka3aTenbCcTBO OT IPOTUBHOIO.
Teopema, oOpaTHas nanHoi. Heobxoammoe 1 10cTaTOYHOE YCIOBHUA. Y TIOTPEOJICHHE TIOTUYECKUX
CBSI30K eC/U..., MO ..., mo20d U MOJIbKO mo2od.
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I'eomeTpusi B HCTOPHYECKOM PA3BUTHH
N3 ncropuu reomerpun, «Havana» EBknuna. Mcropus nsaroro nocryinara Eskinaa.
Tpuronomerpus — Hayka 00 H3MEpEHMM TpeyrojbHHUKOB. IlocTpoeHMe mnpaBUIbHBIX
MHoOTOoyroabHuKOB. Kak 3aponunace uaes koopaunat. H.W. Jlobauesckuii. JI. Diinep. Panec.
[Tudarop

®OPMbI OPTAHU3AIIMY YUEBHBIX 3AHSITUM,
OCHOBHBIX BUJIOB YYEBHOM JIESTEJbHOCTH

B ocHOBy opranuzanuu yueOHBIX 3aHSITHI U OCHOBHBIX BUIOB JIEATEIBHOCTH YUaIIUXCSI
MOJIOKEH CHUCTEMHO-IEATEIIbHOCTHBIN TOIXO0/I, TO3BOJSIOMUN (HOPMHUPOBATH Y OOYYArOIIUXCS
yHUBEpcajbHble yUeOHbIE 1eHCTBUA. B KauecTBe OCHOBHBIX HCIIONB3YIOTCS MIPOOIEMHBIE METOIbI
00y4eHUs: YaCTUYHO-TTIOMCKOBBIHN, UCCIIEI0BATEIbCKHIA.

[IpuoputeTHpIMU (pOopMaMK U METOIAMU PAOOTHI ¢ O0YUAIOLTUMUCS SABIISIOTCS: TPOCKTHAS
pabora, ppoHTaTBEHAS paboTa, paboTra B MaibiX rpymnmnax (2-3 deigoBeka), UCCIICIOBATEILCKAS
JEeSTENIbHOCTh, HH(OPMALMOHHO-TIOMCKOBAsl JIEATENBHOCTh (paboTa ¢ JOMONHUTEIHHBIMU
UCTOYHUKAMU WHGOPMAIIMU: DHIUKJIONCIUSIMH, CIPABOYHUKAMH, CJIOBApsSMHU, HAy4dHO-
HOMYJISIPHOM MTEpaTypoii, pecypcamu Internet), mpeaycMoTpeHo MpoBeICHHE BUIEO0-YPOKOB.

Bce BrImenepedrcieHHbIC TEXHOJIOTHU TAK)KE PACCUUTAHBI U [T OOYUCHHSI YUAIIUXCS C

OB3.

TEMATUYECKOE INIAHUPOBAHUE C YKASAHUEM KOJTUYECTBA YACOB,
OTBOAMMBIX HA U3YUYEHMUE KAXKJ/IOU TEMBbI

Ne Yacel
o /;1 HanmenoBanue pa3nenos y4eOHOTO
BpEMEHHU
5 kaacce (170 yacoB)
1 HatypanpHble uncia. 20
2 CrnoxeHue ¥ BBIYUTAHUE HATYpaJIbHBIX YHCEIL 33
3 YMHOXEHHUE U JACIICHHE HATYPAJIBHBIX YHCEIL. 37
4 OOBIKHOBEHHBIE TPOOH. 18
5 Hecsitnunbie 1podu 48
6 [ToBTOpEeHME U cucTeMaTHU3alMs y4eOHOTO MaTepuaa. 14
Bcero 170 4.
6 kaacc (170 yacoB)
7 JlenMMOoCTh HaTypaIbHBIX YUCEIL. 17
8 OOBIKHOBEHHBIC IPOOH. 38
9 OTHoOLIEHNS U IPOTIOPLIUH. 28
10 PannoHnanpHble yncia U JEHCTBUSA C HUMHA 70
11 [ToBTOpEHME M cUcTeMaTH3alks YIeOHOTO MaTepraa. 17
Bcero 170 4.
7 kaacc (170 yacoB)
12 JIuHelHblE ypaBHEHMS C OTHOM MEPEMEHHOM. 15
13 [enble BbIpaKEHHUSL. 52
14 QDYHKIHH. 12
15 CucreMpl TMHENHBIX YPABHEHHUH C ABYMsI IEPEMEHHBIMMU. 19
16 [Ipocreiimme reomeTpudeckre GUTyphbl U UX CBOMCTBA. 15
17 TpeyronbHUKH. 18
18 [TapannensHbie npsmbie. CyMMa yTIIOB TPEYTOJIbHHKA. 16
19 Oxpy’KHOCTb U KpYT. I 'eoMeTpruecKHe TOCTPOECHHUSI. 16
20 Tloemopenue u cucmemamuzayusi SHAHUU Y4AUUXCSL. 7
Bcero 170 u.
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8 kaace (170 yacoB)

21 PanrioHanbHbIE BBIpa)KEHUS. 44
22 KBanpaTHble KOpHU. JIeHCTBUTENbHbIE YNCIA. 25
23 KBanpatHple ypaBHEHUSI. 26
24 YeTbIpeXyroJbHUKH. 22
25 [TogoOue TpeyroJIbHUKOB. 16
26 Pemrenue npsiMOyrobHBIX TPEYTOJbHHUKOB. 14
27 MHuoroyroapHuku. 1l10mmaae MHOrOyrojabHHUKA. 10
28 Iloemopenue u cucmemamuzayusi y4eOH020 Mamepuand 13
Bcero 170 u.
9 kaacc (170 yacoB)
29 Hepasencraa. 20
30 KBagpatnunas gyHKIuSI. 38
31 DJIEMEHThI NPUKJIAIHOW MATEMATHKHU. 20
32 UwrcioBbIe IOCTIEIOBATEIIHHOCTH. 17
33 Pemnrenue TpeyroipbHUKOB. 16
34 [IpaBriIbHbIE MHOTOYTOJIBHUKH. 8
35 JlexapToBBI KOOPAMHATHI HA TIJIOCKOCTH. 11
36 Bekropsl. 12
37 I'eomeTpryeckue mpeodpazoBaHusl. 13
38 Tloemopenue u cucmemamuzayus y4eOH020 Mamepuaid 15
Bcero 170 u.
Hroro: 850
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