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COJAEP)KAHUME ITPOI'PAMMBI

1. HI/ILIHOCTHble, METAIIPEAMETHBIC, NPEAMETHBIC PE3YJIbTAaThl OCBOCHHA y‘IC6HOFO nmpeameTa

«MaremaTtuka»
2. Copneprxanue paboyeil mporpamMMbl 10 MaTEMaTHKE.

3. VYueOHO-TEMAaTHUYECKHN TUIAH.



1. JInyHOCTHBIE, MeTANIPeIMETHBbIE, PeIMETHbIE Pe3yJIbTAThI 0CBOCHHS Y4eOHOI0
npeamera «MaremaTuka

MaremaTrueckoe 00pa3oBaHue SIBISETCS 0053aTeNbHON U HEOTHEMIIEMO YacThio 00IIEero
00pa30BaHUs HA BCEX CTYMEHAX IIKOJbl. OO0ydueHre MaTeMaTHKe B OCHOBHOM LIKOJIE HAIIPABICHO
Ha JIOCTIDKCHUE CIICIYIOIINX Pe3yIbmanos:

1) B HanmpaBJIEHHH JUYHOCTHOTO PA3BUTHSI:

- dopMupoBaHue MPEICTABICHUNA O MaTEMAaTUKE KaK 4aCTH OOLIeUeI0BEYEeCKOM KyIbTypBl, O
3HAYMMOCTH MaT€MaTHKH B Pa3BUTHU LIUBHIN3ALMH U COBPEMEHHOIO OOIIECTBa;

- Pa3BuTHe JIOTrMYECKOro M KPUTUYECKOI'O MBIIUIEHUS, KYJIbTYphl pPEYH, CIIOCOOHOCTH K
YMCTBEHHOMY KCIIEPUMEHTY;

- ®dopMupoBaHHE HHTEIUIEKTYaJIbHON YECTHOCTH U OOBEKTUBHOCTH, CIOCOOHOCTH K
[PEOI0JICHUIO MBICIUTEIbHBIX CTEPEOTUIIOB, BBITEKAIOIIUX U3 OOBIIEHHOTO OIIBITA;

- BocnuTanue kayecTB IMYHOCTH, 0OECIIEUNBAIOLINX COLUAIBHYIO MOOUIIBHOCTD, CIIOCOOHOCTD
IIPUHUMATH CAMOCTOSITENIbHBIE PEILICHNUS;

- dopMupoBaHHE KayecTB MBILIUICHHUS, HEOOXOAMMBIX JUIs aJanTald B COBPEMEHHOM
nH(pOpPMaIIMOHHOM OOIIECTBE;

- Pa3BuTHe HHTEpeca Kk MaTEMaTHUYECKOMY TBOPUYECTBY U MAaTEMaTUUECKUX CIIOCOOHOCTEH;

- YMeHue ACHO, TOYHO, TPAMOTHO U3JIaraTh CBOM MBICJIM B YCTHOM M IMCBMEHHOH peyH,
IIOHMMATbH CMBICII [IOCTABJICHHON 3a7jaui, BEICTpauBaTh ApIyMEHTALINIO, IPUBOAUTE IPUMEPHI U
KOHTPIIPUMEDBI;

- KpuTHYHOCTH MBINUIEHUS, YMEHUE PACIIO3HABATH JIOTHYECKU HEKOPPEKTHBIE BBICKA3BIBAHUSA,
OTJIMYaTh TUIOTE3Y OT (PaKTa;

- IIpencraBnenue o MaTeMaTHUECKON HayKe Kak cepe 4eI0BeuecKol 1eATeIbHOCTH, 00 3Tanax
€€ pa3BUTHSL, O €€ 3HAYUMOCTH JJIs1 Pa3BUTHUS LIUBUIIN3ALINY;

- KpeatuBHOCTH MBILIUIEHHS, WHUIMATHBA, HAXOAYMBOCTb, AKTUBHOCTb IPU PELICHUU
MaTeMaTUYeCKUX 3ajay;

- YMeHHe KOHTPOJIUPOBATh MPOIIECC U Pe3yabTaT yueOHOM MaTeMaTHUeCKOM 1eITeIbHOCTH;

- CnocoOGHOCTH K 3MOIMOHAJILHOMY BOCIIPUSTUIO MaTEMaTHUYECKUX O0BEKTOB, 3a/1a4, PELICHHH,
pacCyXIeHHUI;

2) B MeTanpeaMeTHOM HANPABJICHUM:

- PasButue mpencraBieHuii 0 MaTeMaTHKe Kak (opMe ONMUCAHUS U METOE MO3HAHUS
JENCTBUTENLHOCTH, CO3/IaHNE YCTIOBHM JIsl MPUOOPETEHUS NTEPBOHAYAIBHOTO OIBITa
MaTeMaTUYeCKOro MOJEIUPOBAHHS;

- @®opmupoBaHue 00X CIIOCOO0B UHTEIJIEKTYaTIbHOU NESTEIbHOCTH, XapaKTePHBIX JIJIs
MaTEeMaTHKH U SBJISIOIIUXCS OCHOBOW MO3HABATENLHOMN KyIbTYPhI, 3HAYMMOMN IS Pa3IHUHbIX
cdep YeIoBEeYECKOU IeATENbHOCTH;

- TlepBoHauanabHBIC MPEACTABICHUS 00 HIESIX U O METOJaX MAaTEMAaTHKN KaK YHHBEPCATBHOM

A3BIKC HAYKH U TEXHUKHU, CPEACTBE MOJACIIMPOBAHUSA SIBJICHHM U IIpONIECCOB;
- YMmeHHe BHUOCTH MAaTCMAaTUUYCCKYIO 3a/lady B KOHTCKCTC HpOGHGMHOf/'I CUTyallul B JPYIrux
JUCHUIIINHAX, B oxpyncaromeﬁ KHU3HH,

- YMeHMe HaXOJUTh B Pa3INYHbIX UCTOUHUKAX MH(OPMAIINIO, HEOOXOIUMYIO /Ul PELICHUs
MaTeMaTHYECKUX MpobiieM, PECTaBIATh €€ B MOHATHOH (opMe, MPUHUMATh pEIIeHUE B
YCIIOBUSAX HEMOJHON M U30BITOYHON, TOYHOM U BEPOSITHOCTHONM MH(pOPMALINY;

- YMeHMe NOHUMATh U HCIIONB30BaTh MaTeMaTHUYECKHE CPEICTBA HAMIITHOCTH (Tpadukwy,
JTUarpamMMbl, TaOIUIIBI, CXEMBI U Jp.) AJS WILTIOCTPALUU, HHTEPIPETAluU, apryMEHTAIIH;

- YMeHMe BBIJIBUTATh TUIIOTE3bI NMPH pPEIIEHUH Y4eOHBIX 3a1a4, MOHUMaTh HEOOXOAMMOCTh UX
MIPOBEPKU;

- YMeHue TNpUMEHATh HMHAYKTUBHBIE U JI€AYKTHUBHBIE CIOCOOBI pacCyXIECHUU, BHUAETbH
pa3IMyHbIe CTPATEeruy PElIeHUs 3a/1aY;



- lloHMmaHue CyIMHOCTH QJTOPUTMHYECKUX MPEANUCAaHUNM U YMEHHE JEHCTBOBATbH B
COOTBETCTBUU C IIPEIII0KEHHBIM aJITOPUTMOM;

- YMeHHe caMOCTOSITeNIbHO CTaBUTh LEJH, BHIOMpATh W CO3/aBaTh AJITOPUTMBI JUIS PELICHHS
y4eOHBIX MaTeMaTUYECKUX MPo0IeM;

- YMeHue IUIaHMpPOBaTh U OCYLIECTBIATH JACATECIBHOCTb, HAIPABICHHYIO Ha pELICHUE 3a1ad
HCCIIE0BATEIBCKOTO XapaKTepa;

3) B mpeAMEeTHOM HANpaBJICHHM:

- OBrajeHre MaTeMaTHYECKUMU 3HAHUSAMU M YMEHUSMH, HEOOXOAMMBIMH ISl TIPOIOJIKESHUS
00pa3oBaHus, U3YUEHUS] CMEKHBIX AUCLMILINH, IPUMEHEHUSI B [IOBCEJHEBHOM KU3HU;

- Coznanue pyHIamMeHTa sl MaTeMaTH4eCKOTro pa3BUTHS, (POPMUPOBAHHS MEXaHU3MOB
MBIILUIEHUS], XapaKTEPHBIX /Il MAaTEMATUYECKON e TEIbHOCTH;

- OsnageHue 0a30BbIM NOHATUITHBIM allIapaTOM 110 OCHOBHBIM pa3zeiiaM COJEepKaHus,
npeCTaBIeHUE 00 OCHOBHBIX H3y4aeMbIX MOHATHX (YUCII0, TeOMEeTpHUecKas Gurypa,
ypaBHEHHUE, BEPOSATHOCTD) KaK BaKHEHIIMX MAaTEMaTUUECKUX MOJEIISX, [I03BOJISIOIINX
ONMCHIBATh U U3y4aTh peasIbHbIE MPOLIECCHI U SABJICHUS;

- YMeHue paboTarh ¢ MAaTEMATUYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJIEKaTh HEOOXOIUMYIO
MH(pOpPMALIKIO), TPAMOTHO NPUMEHATh MATEMATUYECKYIO TEPMUHOJIOTUIO U CUMBOJIUKY,
MCIIOJIb30BaTh PA3JINYHbIE SI3bIKU MAaTEMATUKH;

- Pa3Butue npencraBieHui

0 YHCIIe, HATypaJIbHbIX

YKCeJl, OBJIaJICHUE HaBbIKaMU

YCTHBIX, IUCbMEHHBIX,

MHCTPYMEHTAJIBHBIX

BBIYHCIICHHI,

- OBnaseHre OCHOBHBIMM CIIOCOOaMU MPEACTABICHUS U aHAJIN3a CTATUCTUYECKUX JIAHHBIX;
HaJIMYue MPEJCTABICHUHN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHUPE U O Pa3JINYHbIX
crocobax uX U3y4eHHUsl, 0 BEPOSITHOCTHBIX MOJIENISIX;

- YcBoeHME cUCTEMAaTHYECKUX 3HAHUH O IUIOCKUX (UTypax U UX CBOWCTBAaX, O
IIPOCTPAHCTBEHHBIX TEJIaX, YMEHHE IPUMEHATh CUCTEMAaTUUYECKIE 3HAHUS O HUX IS peIleHus
F€OMETPUUECKUX U MPAKTUYECKUX 3a]1aY;

- YMeHus U3MepsATh AJIUHBI OTPE3KOB, BETMYHUHBI YIJIOB, UCIIOJIb30BaTh (POPMYIIbI 115
HaXO0X/IEHUS IEPUMETPOB, IUIONIa/iel 1 00bEMOB F€OMETPUUYECKUX PUTYD;

- YMeHue NpUMEHATh NU3YUYEHHBbIE IOHATHUS, PE3YJIbTAaThl, METOJIbI [Tl pEIICHUS 3a/1a4
IPAKTUYECKOT0 XapaKTepa U 3aJa4 U3 CMEXHBIX IUCHUIUIMH C UCTIOJIb30BaHUEM MPU
HEO0OXOUMOCTH CIPABOYHBIX MATEPHAIIOB, KAJIBKYJISTOPA, KOMIIBIOTEpPA.

- YMeHue TpoBOAUTH  KIAacCU(UKALMK, JIOTHYECKHMEe OOOCHOBaHHUS, JI0Ka3aTeIbCTBa
MaTeMaTUYECKUX YTBEPKICHUII;

- YMeHHe pacrno3HaBaThb BHUAbl MaTeMaTHUECKUX YTBEpPXKIEHHH (aKCHOMBI, OIpeeseHHs,
TEOPEMBI U Jp.), IpsSIMbIe U 0OpaTHBIE TEOPEMBI;

- OBnazieHne CUMBOJIBHBIM SI3bIKOM areOphl, IPHEMaMH BBITIOTHEHUS TOMXK/IECTBEHHBIX
npeoOpa3oBaHuil pallMOHATBHBIX BBIPAXKEHUH, pEIIeHUs] YpaBHEHHH, CUCTEM YpaBHEHUH,
HEPABEHCTB U CUCTEM HEPABEHCTB, YMEHHUE UCIIOJIb30BAaTh UEK KOOPAMHAT Ha INIOCKOCTH IS
UHTEpIpeTallii YpaBHEHUH, HEPABEHCTB, CUCTEM, YMEHHE IPUMEHSThH anreOpanyeckue
npeoOpa3oBaHus, anmapar ypaBHEHUH U HEPAaBEHCTB AJIs peILICHHs 3a1a4 U3 pa3IMYHbIX Pa3IesIoB
Kypca;

- OBnazeHue cUCTEMOM (PYHKIIMOHAIBHBIX MOHATHH, QYHKIIMOHAIBHBIM SI3bIKOM U CUMBOJIUKOIA,
yYMEHHUE Ha OCHOBE (DYHKIIMOHAIbHO-TpAaUUECKUX MPEICTaBICHUI OMUCHIBAaTh U aHAIU3UPOBAThH
pEalIbHBIC 3aBUCUMOCTH;

- OBiageHue reOMETPUIECKUM SI3BIKOM, YMEHHE UCIIOJIB30BATh €0 JJIS ONIMCAHUS IIPEIMETOB



OKPYKAIOIIEeT0 MUPa, Pa3BUTHE MIPOCTPAHCTBEHHBIX MPEICTABICHUN U H300pa3UTEIbHBIX
YMEHH, TPHOOpETEHNE HABBIKOB TEOMETPUUECKUX TTOCTPOSCHUI

- Hcnonp3oBaHue poiin AKCHMOMAaTHUKH

oOnactel 3HaHUS U AJIs IPAKTHUKY;

B MaTeMaTHKE;
MaTeMaTUYECKUX TEOPUH HA aKCMOMAaTUYECKOW OCHOBE; 3HAYEHUE AKCMOMATUKHU I JPYTUX

BO3MOXHOCTb

- 3HAKOMCTBO C Hﬂeeﬁ paciimpCHUA YU CIIOBBIX MHOXCCTB KaK crocoba IMOCTPOCHUA HOBOT'O
MAaTCMAaTUYCCKOrO almapara Ajid peuICHHA MPAKTUICCKUX 3alad U BHYTPCHHUX 3aaa4

MaTeMAaTHKU,

- YMeHwue onpenenuTh 3HaueHue Uei, METOI0B M PE3yJIbTaTOB alreOpsl 1 MaTEMaTHYECKOTO
aHaJIM3a JUIsl IOCTPOEHUS MOJEIIEH PeaIbHBIX IPOLIECCOB U CUTYaLUH;

- YMeHue pa3nnyarh TpeOOBaHMsI, IPEAbIBIsAEMbIC K 10Ka3aTeIbCTBAM B MaTEMaTHKeE,
€CTECTBEHHBIX, COLMUAIBbHO-DKOHOMUUYECKUX U T'YMAHUTAPHBIX HAYKAX, HA IIPAKTHUKE.

[Inanupyemble npeaAMeTHbIE Pe3yJabTAThl 0CBOEHHUS Kypca ajredpbl U reomerpuu 8 - 9

Y4yeHuk Hay4YuTCH

Yuenuk MOJIYYMT BO3MOKHOCTH
HAYIUTbLCHA

HeiicTBUTEIbHBIE YHCJIA.

- [ToHumarsn 0COOEHHOCTH
CHUCTCMBI CUHCIICHHA,

NECATUIHON

- BJIaJCTh IIOHATHUAMU, CBA3aHHBIMH C
ACIIMMOCTBIO HATYPAJIbHBIX YUCCII;

- BBIPAXKATh YUCJa B 9KBUBAJIEHTHBIX
dbopmax, BEIOMpast HanbosIee MOIXOAAIIYIO, B
3aBUCHMOCTH OT KOHKPETHOM CUTYaluu;

- CpaBHUBATb n
palnOHAJIBHBIC YHUCJIA,

YIOPSAI04YUBaTh

- BBIIIOJIHATH BBIYUCIICHUA C
pannOHAJIbHBIMHA YUCIIaMH, COUYCTAsA YCTHBIC U
IIMCbMCHHBIC HpI/IéMBI BI)ILII/ICJ'IGHI/II\/JI,
MMPUMCHCHUC KAJIBKYIIATOPA,

- UCTI0JIB30BAaTh MOHATHUA U YMCHHU,
CBA3aHHBIC C ITPOTIOPIIHOHAIIBHOCTBIO
BCJIIMYHMH, IPOUCHTAMHU B XOJ€ PCIICHUA
MAaTEMATUYCCKUX 3aJa4 U 3aJa4 U3 CMCXKHBIX
MpE€aAMCETOB, BBIITOJIHATb HECIIOKHBIC
MPAKTUYCCKUC PACUCTEI;

HCII0JIB30BAaTh HAYAJIBHBIC ITPEACTABIICHUA O
MHOXKECTBC ﬂeﬁCTBHTCHLHLIX YHUCCII,

- IO3HAKOMHMTHCS C IMMO3UIIUOHHBIMH
CHCTEMAaMU CUMCJICHHS C OCHOBAHHUSIMH,
OTIIMYHBIMH OT 10;

- yrinyOuTh U pa3BUTh MPECTABICHUS O
HaTypaJIbHBIX YHCIAX U CBOMCTBAaX
JEIIMMOCTH;

-Hay4YHUTHCS UCTIONIB30BaTh IPUEMBI,
PalMOHATN3UPYIOLIHE BBIYUCIICHHS,
NPUOOPECTH MIPUBBIUKY KOHTPOIUPOBATH
BBIYKCIICHUS, BEIOMPAst MOIXOISAIINHN st
CUTYyallUU Coco0;

Pa3BUTH NPCACTABJICHUC O POJIN BBIYHCIICHHI
B YEJIOBEUECKOH IIpaKTUKE.

Anredpanyeckue BbIpasKeHHUsI: OJHOYJIEHbI H MHOTOWIeHbI, GOPMYJibl COKPALLIEHHOT 0
YMHOKeHHS, ajiredpanyecKue 1podu, CTeneHb ¢ leJabIM MoKa3aTeleM

- BIIJICTh TIOHATUSIMH «TOXIIECTBOY,
«TOJIECTBEHHOE IIPpeoOpa3oBaHue»,
pemIaTth 3a/1auu, cofepkamne OyKBeHHbIE
JaHHbIe; paboTaTh ¢ hopMyIamu;

- HAYUUTHCS BBIIIOJIHATE MHOT'OIIArOBLIC
peoOpa30BaHUs PAlHOHAIBHBIX
BBIPKCHHH, PUMEHSIS IIUPOKUNA HaOOp
CIOCO0OB U MPUEMOB;

MTOCTPOCHU ST




- BBINIOJIHATH MPe0oOpa30BaHuUs BbIPAKECHHM,
COJIepXKAIINX CTEMEHU C LETbIMU
MOKa3aTesIMU U KBaJIpaTHbIE KOPHU;

- BBIIIOJIHATD TOK/IECTBEHHbIC
npeoOpa30BaHus PalMOHAIBHBIX
BBIPAKECHUI HA OCHOBE IIPaBUII ICUCTBUI
HaJl MHOTOWIEHAMH U alredpandyeckuMu
Ipo0OsIMU;

BBIIIOJIHATDH PA3JIOKCHUC MHOI'OYJICHOB Ha
MHOXUTCIIN.

MIPUMEHATH TOXIECTBEHHBIE
npeoOpa3oBaHus ISl PEIICHUS 3a]1a4 U3
pa3InYHBIX pa3leioB Kypca.

JIuHeiiHbIe ypaBHEHHS ¢ OJTHUM HEM3BECTHBIM M CUCTEMbI JIMHEHHbIX YPABHEHUM

- p€liaTthb JIMHEHHBIE YpaBHCHHA C OJHUM
HEU3BECTHBIM, CUCTEMBI JIMHEUHBIX
YPaBHEHU;

- IOHUMAaTh YPAaBHEHHE KaK BaXKHEUIIYIO
MaTeMaTUYECKYI0 MOJENb JJIsl OMUCAHUS U
M3YYEHHUS Pa3HOOOPa3HBIX peabHbBIX
CUTYallHil, pelIaTh TEKCTOBBIC 3aJa41
anredpandeckuM MEeTO0M;

IPUMEHSTH TpaduyecKue IPeICTaBICHUS IS
UCCIIEI0BAHNS YPABHEHU I

- OBJIQJIETH CICIIMAIBHBIMU MPUEMAMHU
pelleHrs YpaBHEHUH U CHCTEM ypaBHEHUI;

YBEPEHHO NMPUMEHATH anmapaT ypaBHEHHUI
JUISL peIlIeHUs] pa3HOOOpa3HbIX 3a/1a4 U3
MAaTeMaTUKHU, CMEKHBIX ITPEIMETOB,
MIPAKTUKHU

HauvaabHble reoMert

PpUYE€CKUE CBCACHUSA

- paClio3HaBaTh HA YCPTCIKAX, pUCYHKAX,
MOZACIIIX U B OKpYKaromieM MUPE INIOCKUE U
MMPOCTPAHCTBECHHBIC TCOMETPHUICCKUC

durypsr;
- HCIIOJIB30BaTh CBOI>'ICTB3. I/I3MepeHI/I}I JJINH

OTPE3KOB U BEJINYUH YIJIOB IIPU PELICHUU
3a/1ad4;

- OCBOUT HABBIKH ITPOBCACHNA CPABHCHUA
MaTeMaTU4YECKUX 00BEKTOB CIIOCOOOM
HaJIOKCHHUA U C IOMOIIBIO I/ISMepeHI/If/'I;

KJaccu(uKauy 0ObEKTOB IO MPU3HAKAM,
BbIJIEJICHHBIM B OTIpE/IeTICHUN
reoMeTpuueckux Quryp;

Pa3BUTh NPCACTABJICHUA O
IMPOCTPAHCTBCHHBIX F'€COMCTPHUICCKUX

¢burypax;

TpeyroabHuKH

- IOJI30BATHCS A3BIKOM T€OMETPUU AJIs
OTIMCaHUs TIPEIMETOB OKPYKAIOIIETO MUPA;

- pacro3HaBaTh U U300paXkaTh HAa YEPTEKAX U
PHCYHKaX Te€OMETpHUECKUE (PUTYPHI B UX
KOH(UTypaiuu;

HaXOAUuTh 3HAUYCHUS TJINH JIMHEHHBIX

OBJIAZICTh MCTOAAaMU PCIICHU 3a1a4 Ha
BBIYHCIICHHUA U JOKa3aTCJIbCTBa: METOJOM OT
MMpOTUBHOT'O, METOAOM nepe6opa BAapHUaHTOB
1 METOAOM Ir€OMETPHUICCKUX MECT TOYCK

3JIEMEHTOB (PUT'Yp U UX OTHOILICHHS,




rpagycHyo Mepy yrioB oT 0°mo 180°,
IIPUMEHSS OIIPEICIICHUs, CBOMCTBA U
npu3Haku GUryp U UX 3JEeMEHTOB
(paBeHCTBO);

- peluaTh 3a1a4y Ha J0Ka3aTeabCTBO,
ONHUpasiCh Ha U3Y4YEHHBIEC CBONCTBA pUryp u
OTHOLICHUH MEXy HUMH U ITPUMEHSS
MU3Y4YEHHBIE METO/bI I0KA3aTEIIbCTB;

- IMOJIb30BAThCSI MATEMaTUYECKON
CHUMBOJIMKOH IIPU 3aIIUCH YCIIOBUS U
JI0Ka3aTelIbCTBA TEOPEM;

peliaTh HECCIIOKHBIC 3aa41 Ha ITOCTPOCHUC,
MMPUMCHAS OCHOBHBIC aJITOPUTMBbI
MMOCTPOCHUS C TOMOLIBIO TUPKYJIIA U JIMHECHKHU

ITapanueabHble MpAMbIE

- BBIABJIATD NapaJlJICJIbHBIC ITPAMBIC CPCAU
JaHHBIX, JOKAa3bIBATH CBOU IMPCAIIOJIOKCHUA C
IMOMOIIBIO U3YYCHHBIX TCOPEM;

- HAY4YUTCA HAXOJUTH HCU3BCCTHBIC YIJIbI,
06p330BaHHBIe ABYM: ITapaJlJICTIbHBIMU
MMpAMBIMHA U CCKyH.IGfI;

- II0JIb30BATbCA A3BIKOM I'COMCTPHUH JIA
OMMUCaHUs NPCAMETOB OKPYKAOIICTO MHUPa U
HUX B3aMMHOI'O PACIIOJIOKCHUA

pacrio3HaBaTh U H300paXxxaTh Ha YepTexax U
PUCYHKaxX reoMeTpuyecKkue Gurypbl

OBJIQJIETh METOJIAMU PEIICHMS 3a]]a4 Ha
BBIUHCIICHHS U JOKA3aTEeIbCTBA: METOJIOM OT
MIPOTUBHOTO, METOJIOM TIepebopa BapruaHTOB
Y METOJIOM F€OMETPHUECKHUX MECT TOUEK.

CooTHolIEeHHE MEXKAY CTOPOHAMHA U YIJIAMHU TPEYIroJIbHUKA

- TI0JIb30BAThCS SI3bIKOM I€OMETPHUH IS
ONMCAHHUS IIPEIMETOB OKPY’KAOILEro MUpa U
UX B3aUMHOTO PacIOJIOKEHUS;

- pacro3HaBaTh U U300paXkaTh HAa YEPTEKAX U
pPHUCYHKaX reoMeTpuueckue GUrypsl u ux
KOH(UTypaluu;

- HAXOJUTHb 3HAYEHUS JJIMH  JIMHEHHBIX
3JIEMEHTOB  (GUIYp M WX  OTHOILIEHH,
rpagycHyro Mmepy yrinoB ot 0°mo 180°,
INPUMEHSISI  ONpENENIeHUs, CBOWCTBA U
npu3HaKu QUryp U UX 3JIEMEHTOB,

- pelaTh 3aJauu Ha JI0Ka3aTeabCTBO,
Onupasich Ha U3y4YEeHHbIE CBOUCTBA (pUryp u
OTHOLIEHUH MEXy HUMH U IPUMEHSSI
W3YYEHHBIE METO/IbI I0Ka3aTEIbCTB

- pelaTh HECIIOKHBIE 3a/1a4 Ha
IIOCTPOEHHUE, IPUMEHSII OCHOBHBIE
AJITOPUTMBI TIOCTPOEHHMSI C TIOMOLIBIO
LHUPKYJIS ¥ INHEUKU

OBJIaJICTDH O6H_II/IMI/I HpI/IéMaMI/I peHICHUs
IIOMCKOBBIX 3aJ1a4.

DYyHKUMH U rPapuKu

IIOHHMMAaTh U HCII0JIb30BATh dJYHKI_II/IOHaJ'IBHI:Ie | - IIPOBOJUTH MCCICIOBAHUS, CBA3aHHBIC C




IIOHATHUA U SA3BIK (TCpMI/IHBI CHMBOJIMYECKUEC

0003HaYCHHUS ),
- CTPOUTH IpauKU IIEMEHTAPHBIX (YHKIIUH;
NOHUMAaTh  (QYHKIUIO KaK  BaXHEUIIYIO

MaTeMaTHUYeCKyl0 MOJieJb JJs OINUCAHUs
IIPOLIECCOB U SIBJICHUI OKPY>KAIOLIEro MHUpA.

M3y4eHHEeM CBOMCTB (DYHKIIHI, B TOM YHCJIE C
HCIIOJIB30BAHUEM KOMIIBIOTEPA

KBagparHble KOpHH

- BBITIOJIHATH Pe00pa30BaHMsl BEIPAKECHUH,
COZIepKaIIMX KBAJAPATHbIE KOPHU

- HAYYHUTHCS BBIIOJIHITH MHOTOILIArOBBIC
npeoOpa3oBaHusl PALIHOHATBHBIX
BBIP2)KCHHH, IPUMEHSISI ITUPOKUiT HAbOp
CIoco00B U IPUEMOM

KBagparHuble ypaBHenusi. PannonanbHble ypaBHeHUs

-p€uiaTb OCHOBHBIC BHUABI
YPaBHEHUN;

- HIOHUMATb YPaBHCHHUEC KaK BamHeﬁmy}o
MAaTEMAaTUYCCKYIO MOJICJIb JJIA OTIMCaHUA U
M3YYEHHUS Pa3HOOOPA3HbIX peabHbIX
CUTYallHil, pelIaTh TEKCTOBBIC 3aa41
areOpanyeckKuM METOJIOM;

- IPUMEHATh TIpaduyeckue MpeacTaBICHUs
JUIsl ACCTIEIOBAHUS YPaBHEHUM.

palrOHAIBHBIX

- OBJIaJIETh  CHEIHUAJIbHBIMU
pelleHrs ypaBHEHU;

- YBEPEHHO MPUMEHSTH almapar ypaBHEHUI
JUIS pellleHusT pPa3HOOOpa3HbIX 3ajad U3
MaTeMaTHKH, CMEKHBIX MPEeIMETOB,
MIPaKTUKU

puéMaMHu

JIuneiinas ¢pynkuus. Kpaaparuunas pyHkums.

- IOHUMATh U UCNOJIb30BaTh
(yHKIIMOHAJIbHBIE OHSITUS U A3bIK
(TepMHUHBI, CUMBOJIMYECKHE 0003HAUEHUS);

- CTpOUTH T'paUKH 3IEMEHTAPHBIX (PYHKIINIA;
- MOHUMAaTh (PYHKLHIO KaK BaXKHEHUIIYIO
MaTeMaTUYECKYI0 MOJIENb JIJIsl OTIMCAHUS
IIPOLIECCOB U SIBJICHUH OKPYKAIOIEr0 MUPA.

- IOHUMATh U UCIIOJIb30BaTh
(yHKIMOHATILHBIE TIOHSATHS U SI3BIK
(TepMUHBL, CUMBOJINYECKHE 0003HAUEHU);

- CTPOUTH I'paUKH dJIEMEHTAPHBIX (PYHKIIMIA;
- TIOHUMAaTh (PYHKIIHIO KaK BaKHEHUIIyIO
MaTeMaTHYECKYI0 MOJIENb JJIsl OTIUCAHUS
IPOLIECCOB U SIBJICHUM OKPYXKAIOIIETr0 MUpa.

Cucrembl paliioOHANbHBIX YPABHEHH. rpa@u4ecKuil cocod pemeHust CHCTeM
YPaBHeHUil

- JaHHBIX HUCIIOJIb30BaTh HpOCTGfIHIPIG
CIIOCOOBI MMpEACTABJICHUA U aHAJIn3a
CTaTUCTHYCCKHX

- JAHHBIX UCIIOJIB30BaTh HpOCTGﬁHIPIC
CIIOCOOBI MNpEaACTaBJICHHUA U aHAIN3a
CTaTUCTHYCCKHUX

quprexyl"O.]'lel/IKI/l

- TI0JIb30BATHCS SA3BIKOM T€OMETPUH IS
OINMCAHUS MTPEIMETOB OKPY’KAIOIIEro MUpa 1
UX B3aUMHOTO PaCIOI0KEHHS

- pacno3HaBaTh M U300pakaTh HA YepTekax
U PUCYHKaX FeOMETPUYECKUEe PUTYPBI U UX
KOH(HUTypaIuy - HAXOAUTh 3HAYCHUS JUTHH
JMHEWHBIX 2JIEMEHTOB QUTYp U UX
OTHOLIEHHUS], TPaJyCHYI0 Mepy yriioB oT 0°10
180°, npuMeHss onpeeneHus, CBOWCTBA U
NpU3HAKU QUTYP U UX DJIEMEHTOB,

pelaTh 3a7a4M Ha J10Ka3aTeNIbCTBO, OIHPAsICh
Ha  M3y4YeHHble  CBoiicTBa  ¢uryp u
OTHOIIEHUH MEXIYy HHUMH M TPUMEHSA
M3YYEHHbIE METO/IbI I0Ka3aTeIbCTB

- peuIaTh HeCJIOXKHbIE 3a/1a4M Ha
IIOCTPOCHUE, IPUMEHSSI OCHOBHbBIE
QJITOPUTMBI TOCTPOEHHSI C TOMOIIBIO

- TI0JIb30BATHCS SI3BIKOM T'€OMETPUH JIJIS
OIMCaHUs MPEIMETOB OKPY>KAIOLIET0 MUpa U
UX B3aUMHOTO PacMOJI0KEHUS

- Pacno3HaBaTh U U300pakaTh HA YepTekKax
Y PUCYHKaX TeOMEeTpUIecKrue GUTYPBI U HX
KOH(UTYpaIMH - HAXOJUTh 3HAYCHUS UTHH
JMHEWHBIX 3JIEMEHTOB (DUTYp U MX
OTHOIIEHHUS, TPayCHYI0 Mepy yrioB oT 0°10
180°, npuMeHsis onpeeNIeHus], CBOMCTBA U
MPU3HAKK (DUTYP U UX DIIEMEHTOB,

- pelarth 3aJauu Ha J0Ka3aTeNbCTBO,
OIMpasch Ha U3y4YEeHHBIE CBOUCTBA (pUryp u




UUPKYJIS U JIMHEHKHU

- ICTI0JIb30BaTh CBOICTBa M3MEpPEHUs MJIUH,
YIJIOB NPU PEUICHUH 3a/1a4;

- pemaTh IPaKTUYECKUE 3a]]au, CBA3aHHBIC C
HaXO0XJCHUEM T'€OMETPUUECKUX BEIHYMH
(uconb3ys npu HEO0OXOUMOCTH
CIIPABOYHHKHU M TEXHUYECKHE CPEJICTBA)

Ilnomann

- BBIYUCIISITH TUIOIIAAN TPEYTrOJIbHUKOB,
MIPSIMOYTOJIBHUKOB, TTapaJlJIeIOrPaMMOB,
Tpanenui;
- UCTIOJIB30BaTh CBOWMCTBA IUIOMIAJICH TIpH
pEIICHUH 3a]1a4;
-pemiath 3aJlaud  Ha  JOKAa3aTelbCTBO C
WCIIOJIb30BAaHUEM ILIOMaeH huryp;
- pemaTh MPaKTUYECKHE 3a/1a4H, CBSI3aHHbIE
C HAXOXKJIEHUEM I€OMETPUUYECKUX BEIIMYNH
(ucnonp3ys 1pu He0OXOAUMOCTH
CITPAaBOYHHMKHU U TEXHUYECKUE CPEJICTBA)

- BBIYUCIIATH TUIOMIAIN TPEYTOJIbHUKOB,
MPSIMOYTOJIbBHIUKOB, TTApaJIJIEIOrPAMMOB,
Tpanemnui;
- CTIOJIB30BaTh CBOMCTBA IUIOMIAACH TIPH
pelIeHuu 3a/1ay;
-pemath 3aJadyd  Ha JIOKa3aTeIbCTBO C
KCIIOIb30BaHUEM IUIONIAIeH Puryp;
- pemaTh NPaKTHYECKUE 3a/1a4H, CBSI3aHHbBIC
C HAXOXKJEHUEM T€OMETPUUECKUX BETUINH
(ucnosb3ys Mpu HEOOXOAUMOCTH
CIIPaBOYHHMKHU U TEXHUYECKHUE CPEJICTBA)

Ioxo0HBIE TPEYTOJILHUKH

- HCTIOJIb30BAaTh ~ CBOWCTBA IMOAOOMS TIpU
pCILICHUH 33]1aY;

- peurath NPaKTUYECKUE 33/1a4H, CBSI3aHHBIC
C HaXxOXJICHUEM I'€OMETPUYCCKUX BEITHYUH
(ucmonb3ys Mpu HEOOXOAUMOCTH
CIPaBOYHUKHU M TEXHUYECKHUE CPE/ICTBA)

- BBITIOJHATh M3MEpPUTENIbHBIE PabOTHI
MECTHOCTH

- HAXOJIUTh 3HAYCHUS CHHYCa, KOCUHYCa U
TaHTEHCa OCTPOTO YyTJIa MPSMOYTOJILHOTO
TPEYroJbHUKA - TIOJIB30BATHCS TAOIHIICH
3HauEHUH CHUHYCa, KOCUHYyCca U TaHreHca 45°,

30°,60°

Ha

- HCTIOJIb30BaTh ~ CBOWMCTBA TMOAOOHMS TIpU
peIlICHUH 3a]1a4;

- pemiath NPaKTUYCCKHUE 3a7a4M, CBSI3aHHBIC
C HaXx0XJICHUEM T'€OMETPHUCCKUX BEITHYUH
(ucmonb3yst MpU HEOOXOAUMOCTH
CIPAaBOYHHUKHU M TEXHUYECKUE CPE/ICTBA)

- BBITIOJIHATh M3MEpPUTENbHBIE paboThl Ha
MECTHOCTH

- HAXOJIUTh 3HAYCHUS CHHYCA, KOCHHYCA U
TaHTe€HCa OCTPOTO YIiia MPSIMOYTOIEHOTO
TPEYroJIbHUKA - TIOJH30BATHCS TAOIUIIEH
3HaYeHUH CHUHYyCa, KOCUHYCca U TaHreHca 45°,
30°,60°

Oxkpy:KHOCTH

- ICTIOJIb30BaTh HM3YyUYEHHBbIE CBOWCTBA IpPHU
pelIeHnH 3a7ad Ha HaxOXKICHHE JJIMHBI
OKPYXHOCTH, JUIMHBI JYI'M OKpPYXHOCTH,
IpagyCHOI MepHI yria;

- BBIYMCJIATD IUIOMIAIU KPYT'OB U CEKTOPOB;

- UCIIOJIb30BaTh HM3YYEHHbIE CBOWCTBA IPHU
pelIeHnr 3aJady Ha HaxOXIEHWE JJIMHBI
OKPYXHOCTH, JUIMHBI JYI'M OKpPYXHOCTH,
IpagyCHOM MepHI yrIia;

- BBIYMCIIATH IJIOUIA/IM KPYTOB M CEKTOPOB;

BekTopsl

- ONEpUPOBAThH C BEKTOPaMU: HAXOUTh
CYMMY U Pa3HOCTh JBYX BEKTOPOB, 3aJJaHHBIX
r€OMETPUYECKH, HAXOAUTh BEKTOP, PaBHBII

IIPOM3BEJCHHUIO 33JaHHOI0 BEKTOpa Ha YUCJIO;

- OMEPHUPOBATh C BEKTOPaMU: HAXOIUTh
CYMMY U Pa3HOCTh JBYX BEKTOPOB, 3aJJaHHBIX
r€OMETPUYECKH, HAXOUTh BEKTOP, PABHBII
MPOU3BEICHUIO 38JAHHOI0 BEKTOPA Ha YUCJIO;

HepaBencrBa
- 3aIIAChIBaTh HEPABEHCTBA C IIOMOIIBIO | - COCTABJIATE MAaTEMaTHICCKUC MOJEIN
3HAKOB, pEaNbHBIX CUTYaLUI
- u300pakaTh ~ Ha  KOOPJAWHATHOM  OCH
VHTEPBAJIbI,

- IPOBEPATh SIBISIETCSA JIM JIAHHOE YHMCJIO
pEIICHUEM TAHHOTO HEPABEHCTBA;
- pelaTh HEPAaBEHCTBA;




- IPUMCHATH CBOMCTBA YHCIIOBBIX
HCPaBCHCTB IIPH JOKA3aTCIbCTBC YMCIOBBIX
HCPABCHCTB

Kopensb N-ii crenenn

- OIPEACNATh 3aBUCUMYI0O M HE3aBUCHUMYIO
BEJIMYHHY;

- ICCIIEIOBATh CBOMCTBA ()yHKIIMIA;

- Hay4aTcs CTPOUTD IpaduKu PyHKINH;

- U3BJIEKaTh KOPHM U3 HEOTPULATEIHHOTO
4HCIIa;

- OTIPENeNIATh U JOKA3bIBaTh PAllOHAIBHOCTD
YHCelT .

- Hccre1oBaTh CBOMCTBA (DYHKLIMU Ha
BBIYKJIOCTb, OTPAHUYEHHOCTh

YucJi0BbIe MOCJIEI0BATEIbHOCTH, apuMeTHYeCKasi U TeOMeTPHYeCKasi MPOrpeccuu

- IOHUMATh u HUCITOJIB30BATh A3BIK
MOCJIE0BATEIbHOCTEH;

- NPUMEHSATH (POPMYIIbI, CBSI3aHHBIE C
apupMETUYECKON U TEOMETPUUECKON
Iporpeccueit, u anmapar, choOpMUPOBAHHBIN
IIPU U3YYEHUH JIPYTUX PA3AENIOB Kypca, K
pELISHUIO 3a/1a4, B TOM YKCJIE C KOHTEKCTOM
13 pealibHOM KU3HU;

- pemath KOMOMHATOPHBIE 33/1a4U C
npuMeHeHreM (GopMyIl N - To YiieHa U CYMMBbI
MePBBIX N YWIEHOB apu(PMETUUYECKON U
TreOMETPUUYECKOM MpOorpeccuid, MpuMeHss Ipu
STOM anmnapar ypaBHEHUN 1 HEPaBEHCTB

Ipudan:xenus: ynces

- UCIIOJIb30BATh B X0 € PCHICHHA 3a/1a4
QJICMCHTAPHLIC ITPCACTABJICHH, CBA3aHHBIC C
HpI/I6J'II/I)KéHHbIMI/I 3HaAa4YCHUAIMHU BCINYNH

- IOHSATh, YTO YUCIIOBBIE JJAHHBIE, KOTOPbIE
HCIIOJIb3YIOTCS JJIs1 XapaKTEPUCTUKHU
00BEKTOB OKPYXKAIOIIEr0 MUPA, SBJISIOTCS
MIPEUMYIIECTBEHHO NPUOINKEHHBIMH, YTO 1O
3anyucy NpUOIMIKEHHBIX 3HAYeHUH,
coJiepKamxcs B ”H(HOPMaMOHHbBIX
HCTOYHUKAX, MOXHO CYJUTh O HOTPEIIHOCTH
MPUOIMKEHUS,

- IOHSITh YTO MOTPEIIHOCTD pe3ybTaTa
BBIUYHCIICHUH JTOJIKHA ObITh COM3MEpHUMa ¢
MOTPEIIHOCTHI0 HCXOIHBIX JaHHbBIX

Metoa koopauHaT

- HAXOJUTb JJIs1 BEKTOPOB, 3aJaHHBIX
KOOp/IMHATaMU: JJIMHY BEKTOPA, KOOPIUHATHI
CYMMBI ¥ pa3HOCTH JIBYX U 00Jiee BEKTOPOB,
KOOpAMHATHI IPOU3BEACHMS BEKTOpA Ha
YHCII0, TPUMEHSS IPU HEOOXOTUMOCTH
COYETaTEIIbHBIN, IEPEMECTUTENBHBIN 1
pacnpeennuTeNbHbIN 3aKOHBI,

- BBIUHCIIATH CKAISIPHOE IPOU3BEACHHE
BEKTOPOB, HAXOJUTh YrOJl MEXAY BEKTOpaMH,
yCTaHABJIMBATh MEPIECHIUKYISIPHOCTh
PSMBIX.

- OBJIa/IETh KOOPANHATHBIM METO/I0M
peleHus 3a/1a4 Ha BHIYUCIICHUS U
JI0Ka3aTeNIbCTBA;

- MPUOOPECTH OMBIT UCHOIB30BAHNUS
KOMIIBIOTEPHBIX ITPOrpaMM ISl aHATIH3a
YAaCTHBIX CIy4aeB B3aUMHOI'O PACIOIOKEHUS
OKPY>KHOCTEHN U MPSAMBIX;

- IPUOOPECTHU OIIBIT BHIMOJIHEHUS TPOEKTOB
Ha Temy «IIpuMeHeHre KOOpINHATHOTO
METO/a MIPU PELICHNH 33/1a4 Ha BBIYUCICHUS
U J0Ka3aTEIbCTBAY.

CooTHOmIEeHUSsI MKy CTOPOHAMH H YIJIAMH TPeyrojibHuka. CKajJsipHOe NPpOu3BeaeHne
BEKTOpPOB

- pemaTh NPaKTUYECKUE 3a1a49H, CBSI3aHHBIC C
HAaXOXKIACHUCM I'COMCTPHUICCKUX BCIINYHNH
(uconp3ys Mpu HE0OXOAUMOCTH

- pelaTh MPaKTUYECKUE 3aa49H, CBSI3aHHBIC C
HaXOXJACHUCM I'COMCTPHUICCKUX BCINUYNH
(ucnosib3ys Mpu HEOOXOAMMOCTH




CIIPaBOYHHMKHU M TEXHUYECKHUE CPEJICTBA)

| cipaBoYHMKM U TeXHUYECKHE CPEJICTBA)

JI/TMHA OKPYKHOCTH M IJIOIIAb KpPyra

- ICTIOIB30BaTh U3yUEHHBIC CBOMCTBA MTPH
peIlIeHnH 33729 Ha HAXOXKJICHUE JITHHBI
OKPY>KHOCTH, JUTMHBI TyT'H OKPY>KHOCTH,
IpaJyCHON MEpHI yIiia;

- peuiaTh 3a/1a4M Ha JI0Ka3aTeIbCTBO C
UCTIOJIb30BaHUEM (DOPMYJT ITTHHBI
OKPY>KHOCTH | JUIUHBI JYTH OKPY>KHOCTH,
dbopmyn miomaae puryp;

- BBIYHCIISITE JUTHHY OKPYKHOCTH, JUTUHY TYTH
OKPYKHOCTH;

- peniaTh MPaKTUYECKHUE 3a/1a4H, CBSI3aHHBIE C
HAXO0XJ/ICHUEM T€OMETPUICCKUX BEITUIHH
(MCTIONB3yS TPH HEOOXOIUMOCTH
CIIPABOYHHKHU M TCXHUYCCKHE CPEJICTBA)

- UCTIOJIb30BaTh U3yUYEHHBIC CBOICTBA MPU
pEIICHUH 33]1a4 Ha HaX0XKJICHUE JITTUHBI
OKPY>KHOCTH, JUITMHBI IYTH OKPY>KHOCTH,
TpaJyCHON MepHl yIiia;

- pemiath 3a1a4M Ha JIOKA3aTeIbCTBO C
WCIOJIb30BaHUEM (DOPMYIT JITTHHBI
OKPY>KHOCTH H JUIMHBI YT OKPY)KHOCTH,
dhopmyn omaaei puryp;

- BBIYUCIIATD UTMHY OKPYXKHOCTH, JUTHHY JyTH
OKPYXHOCTH;

- pemarh NpakTUYECKUE 3a/1a49M, CBSI3aHHBIC C
HaXO0XJICHUEM T€OMETPUUYCCKUX BEITUNIHH
(WcTonB3yst MPU HEOOXOAMMOCTH
CIIPaBOYHHMKHU ¥ TEXHUYECKHUE CPEICTBA)

JABuKeHUust
- IPUMEHATh  CBOMCTBA JABWKCHUM IIPH | - IPUMEHATh CBOMCTBA  JABWXKEHUM IIPH
pEILIEHNN 3a]a4; pELIECHNH 3a/1a4;
-CTpouTh  (Urypsl TpU  OCEBOM U | - CTPOUTH  (QUTYpsl TpU  OCEBOM U

LICHTPAJILHON CHMMETPHH,

IICHTPaJIbHOM CUMMETPHH,

HauanbHble cBeJleHHs U3 CTepeoOMeTPHHU

- pacro3HaBaTh pa3BEPTKU Ky0a,
IPSMOYTOJIBHOTO HapauleNIeHIeaa,
NPaBUWIBHON MUPaMUIBI, IUIHHIPA U
KOHYCa,;
- OIpEIEeNATh M0 JIMHEHHBIM pa3Mepam
pa3BEPTKU (PUTYPHI TMHEHHBIE pa3Mepbl
camoil puUryps! 1 Ha00OpOT;
- BBIYUCIIATh 00bEM IPSMOYTOJIBHOTO
napajsenenuneaa

- pacnio3HaBaTh pa3BEPTKH Kyoa,
HPSIMOYTOJIBHOTO TapajulesIeHIIe1a,
NPaBWIBHON MUPAMUIBI, IWIHHIPA U
KOHYCa;
- OIpeJNeJIATh 10 JIMHEHHBIM pa3mepam
pa3BEPTKU (GUTYPHI TMHEHHBIE pa3Mepbl
camoil puryps! 1 Ha000pOT;
- BBIYUCIIATD 00BEM IPSIMOYTOJIBHOTO
napajJiesienumnesa




2. Coneprxkanue padoueil nporpaMmbl o MaTeMaTHKe.

Copepxanue KypcoB anredpbl U reomeTpun 8-9 kiaccoB 0oOBEAMHEHO Kak B
UCTOPUYECKH CIIOKMBIIMECS JUHUM (YucioBas, anreOpanyeckas, TIeoMeTpHuYecKas,
byHKIIMOHAIbHAs U JAp.), TaK U B OTHOCUTENIbHO HOBbIE (CTOXacTUYEeCKas JIMHUA,
«peanbHass MaTemaTtukay»). OTHOENbHO TMPEACTABICHBl JIMHUS CIOKETHBIX — 3ajad,
UCTOpUYECKAasl TUHUSI.

JJIeMEeHTBI TEOPUH MHOKECTB M MATEMATHYEeCKOM JIOTHKH

Cormacao ®I'OC ocHOBHOTrO 001Ier0 00pa30oBaHUs B KypC MaTEMaTHKH BBEACH
pazznen «Jloruka», KOTOpBI HE MpeAnoiaraeT MOMOJIHUTEIbHBIX YAaCOB Ha M3YUYEHUU U
BCTPAMBAETCA B PAa3IMYHBIE TEMbl KYpCOB MaTeMaTUKH U MHGOPMATUKH U MpeaBapseTcs
03HAKOMJICHHEM C JIEMEHTaMH TE€OPUU MHOKECTB.

MHo:kecTBa U OTHOIIEHUS] MKy HUMU

MHOeCTBO, XapaKTePpUCTUYECKOE CBOICTBO MHOKECTBA, DJIEMEHT MHOXKECTBA,
nycmoe, KOHeuHoe, Oeckoneunoe  mHodxcecmeo. IlogmHoxkectBo.  OTHOLIEHHE
MPUHAJJICKHOCTH, BKJIIOUEHUS, PAaBEHCTBA. DJIEMEHThl MHOXECTBA, CIIOCOOBI 3a/JaHUS
MHOECTB,  PACNO3HABAHUE  NOOMHONCECME U  INEeMEHMO8  NOOMHOMNCECME  C
UCNONb308aAHUEM KPY208 Diiiepa.

Onepaunu HAJ MHOKECTBAMM

[lepeceuenre U 0OBEOMHEHHE MHOXECTB. PasHocmb MHOJCeCcm8, OONOIHeHUe
MHOdMCcecmea, Hnmepnpemayus onepayuil HAO MHONCECMBAMU C NOMOUWDBIO KPY208
Diinepa.

DJ1eMeHTBhI JIOTUKH

Onpenenenne. YTBepkAeHHS. AKCHOMBI U TeopeMbl. Jloka3aTenbCTBO.
Jloka3aTenbcTBO OT MPOTUBHOTO. Teopema, oopaTHas nanHoi. [Ipumep u KOHTpIIpUMeEp.

Bricka3biBaHusA

W cTUHHOCTD U JTO)KHOCTh BBICKa3bIBaHUsL. ClOXCHblE U NPOCHble 8blCKA3bIGAHUA.
Onepayuu HAO 8bICKA3BLIBAHUAMU C UCNONb308AHUEM TOSUYECKUX CBA30K. U, UL, He.

Coaep:xkanue Kypca MmaTeMaTuKH B 8-9 kiaccax
Auredpa

Yucaa

PanuonaJibHbIE YHCJIA

MHokecTBO panMoHanbHbIX uncen. CpaBHEHME pallMOHAIBHBIX 4Mceln. [lefcTBus c
palMoHaTBHBIMU YUCTaMu. [Ipedcmasnenue payuoHaibHO20 YUCIA 0eCAMUYHOU OpoodbIo.

HppanuoHajbHble YHCIA

[TonsitTue wuppanuoHanbHOro 4ucia. Pacrno3HaBaHue HppalMOHANBHBIX —YHCET.
IIpumepsl 0Ka3aTenbcTB B anrebpe. MpparmonansHocTs umcna V2 . IlpuMeHeHne B
reoMeTpun. MHodcecmeo OelicmeumenbHuIxX Yucel.

ToxnecTBeHHBbIC IPe0OPa30BAHUA

Yucnoble 1 OyKBeHHbIE BbIPAKECHHSA

Boipakenue ¢ nepemeHHON. 3HaueHHe BbIpaxeHus. [logcraHoBKa BbIpaXKE€HUI BMECTO
NIEPEMEHHBIX.

Lenbie BeIpaeHUs

Crenenb ¢ HaTypaJbHBIM ITOKa3aTeneM U e€ cBoiicTBa. [Ipeobpa3oBaHus BbIpaKeHUH,
COJIEpKalINX CTENEHH C HaTypaJIbHBIM I10Ka3aTeEM.

OpHousneHn, MHorowieH. JleficTBUsS ¢ oJHOWIEHAMM M MHOTOWIEHaMH (CIOXEHUeE,
BbIUNTAaHUE, yYMHOXEHHE). POpMyIIbl COKPAIEHHOTO YMHOXEHMS: Pa3HOCTb KBaJpaToB,



KBaJIpaT CyMMBI U pa3HOCTH. Pa3iiokeHre MHOTOYJIeHa Ha MHOXHUTENU: BBIHECEHHE OO0ILEero
MHO>KUTEJS 382 CKOOKU, 2PYRNUPOBKA, NPUMeEHeHUe YOPMYI COKPAUEHHO20 YMHONCEHUS

J{po0HO-panMoHaJIbHbIE BHIPAKEHUS

Cremnenb ¢ nenbiM nokaszateneM. [IpeoOpazoBanue OpOOHO-TMHEHHBIX BBIPAKEHUM:
CIIOKEHHE, YMHOXEHHe, JHeleHue. Areebpauveckas Opobv. Jlonycmumvie 3HaAYeHUs
nepemeHHbiX 8 OpOOHO-paYUOHAIbHBIX 8bipadicenusx. Cokpawenue anreebpauieckux opooeil.
Tlpuseoenue anceopauueckux opobeii k 0bwemy snamenamento. Jeticmsus ¢ areeopaudeckumu
OpobAMU. CNIOJCEHUE, BbIYUMAHUE, YMHOJICEHUe, OelleHUe, B036€0eHUe 8 CIENEHD.

KBaaparnbie kopHH

Apudmerndeckuii kBaapaTHbI KOpeHb. [I[peobpazoBaHue BhIpaXEHUM, COIEPIKAIINX
KBaJIpaTHbIE KOPHU: YMHOXXCHME, JIeJICHHE, BHIHECEHHE MHOKUTENSI W3-TI0J 3HAKa KOPHS,
BHeceHUue MHOXNCUmeJisi N00 3HAK KOPHL.

YpaBHeHUs] M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCcTBO. CBOICTBA YHCIIOBBIX pPaBEHCTB. PaBEHCTBO ¢ mepeMeHHOM.

YpaBHeHus

[Tonstue ypaBHeHHMs M KOpHA YypaBHeHHs. IIpeacraBieHMe O pPaBHOCHIBHOCTH
ypaBHeHUU. QObnacmv onpeodenenus ypagHeHus (001acmv  OONYCMUMBIX — 3HAYEHUll
NnepemeHHol).

JIuHeliHOe ypaBHEHHE M €ro KOPHHU

Pewienne nuHeNHbIX ypaBHEHUH. Jluneunoe ypasnenue ¢ napamempom.

KBaapaTHoe ypaBHeHHe H er0 KOPHH

KBanmpartuble ypaBHeHus. Hemnomubele KkBagpaTHble YpaBHEHHs. JMCKpUMUHAHT
KBaJIpaTHOTO ypaBHeHus. Dopmyna KOpHEW KBaJpaTHOro ypaBHeHUs. Teopema Buema.
Teopema, obpamnas meopeme Buema. Penienue KBaJpaTHBIX ypaBHEHMH: HCIOJIb30BAHUE
bopMynbl JUI HaXOXKICHHUS KOpHEH, epaguueckuil memoo peuieHus, pasznodceHue Ha
MHOXMCUmenu, noooop KopHell ¢ UCNOIb308aHuem meopemsvl Buema. Konuuwecmeo ropHeii
K8AOPAMHO20 YPABHEHUs 8 3aBUCUMOCMU Om e20 OUucKpumuxnawma. buxeadpamusie
ypasHenus. YpasHenus, c600UMble K TUHEUHBIM U K8AOPAMHBIM.

JIpoGHO-panuoHAILHbIE YPABHEHUS

Pemenue IIPOCTEUIINX JPOOHO-TMHEWHBIX YpaBHEHUM. Pewenue
OPOOHO-PAYUOHATLHBIX YPAGHEHULL.

Memoowl pewienusi ypasHeHuii: Memoobl PABHOCUTIbHBIX NpeoOpa308anull, Memoo
3amenvl nepemenHol, epaguyeckuti memoo. Mcnonvsoeanue ceoticma QyHKyuil npu peueHuu
VpaeHeHull.

Cucrembl ypaBHeHUH

VYpaBHeHHe ¢ IByMs MepeMeHHbIMU. JIMHelHOe ypaBHEHHE C JIBYMS MEPEMEHHBIMHU.
Ipsmas kax epaguueckas unmepnpemayus IUHEUHO20 YPAGHEHUS C 08YMs NEPEMEHHbIMU.

[TonsiTue cucremsl ypaBHeHUN. PelieHne cucremMsl ypaBHEHUN.

MeToapl  pelieHus CUCTeM JIMHEWHBIX YpaBHEHHH C JByMS TE€PEMEHHBIMHU:
epaguueckutl memoo, Memoo Cl0HCeHUs, METO TIOACTAHOBKH.

Cucmembul TUHEHbIX YPABHEHULL C NAPAMEMPOM.

HepagencrBa

UucnoBsie  HepaBeHCTBAa.  (CBOWCTBa  YHCIOBBIX  HepaBeHCTB.  [IpoBepka
CIIPaBEITMBOCTH HEPABEHCTB IPH 33/IaHHBIX 3HAYCHHSIX MEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoi. Ctporue u HecTporue HepaBeHCTBa. (Ooracmb
onpeoeneHus HepageHcmaa (001acmeb OONYCMUMBIX 3HAYEHUL NePeMEeHHOLL).

Pemienue nuHEHBIX HEPABEHCTB.

Kesaopamnoe nepasencmeo u ezo pewenus. PeweHnue Keaopammvix HEPAGEHCME:



UCNONIL30BAHUE CBOUCME U 2paduKa KeaopamudHou (QyHKYuu, mMemoo UHMEP8anos. 3anucsy
peutenus KeaopamHno20 HepaseHCmad.

Pewenue yenvix u 0pobHO-payuoHaIbHbIX HEPABEHCINE MEMOOOM UHMEPBAILOS.

CucreMbl HEPaBeHCTB

CucreMbl HEpAaBEHCTB C OJHOUN MEpeMeHHOW. PeleHne cucreM HEpaBEHCTB C OJIHOM
NEPEMEHHOM: JMHEHHBIX, Kgaopamublx. V300pakeHUEe pelIeHHUs CUCTEMbl HEPaBEHCTB Ha
YHUCIIOBOM MPSAMOMA. 3amuch pelieHus CUCTEMbl HEPaBEHCTB.

DyHKUMH

IHousitue pyHKuUMHU

JlekapTOBbl KOOPJAMHATHI HA IUIOCKOCTH. POpMHpOBaHWE TPEACTABICHUH O
METaNpeIMETHOM TOHATHH «KOOpIuHaTh. CriocoObl 3afaHus (QyHKIUI: aHATUTUYECKHIA,
rpadudeckuid, Ta0auuHbId. ['paduk Gpynkuu. [Ipumepsr GyHKIIMMA, MOTydaeMbIX B MPOIIECCe
WCCJICIOBAHMSI PA3NIUYHBIX PEATbHBIX MPOLIECCOB M pelIeHMs 3aJay. 3HaueHue (QyHKUUU B
Touke. CBOMCTBA (PyHKLUIN: 00IaCTh OMpeIeIeH s, MHOYKECTBO 3HAYCHHM, HYJIH, TIPOMEKYTKU
3HAKOMOCTOSIHCTBA, UYEMHOCMb/HeUéMHOCMDb, TIPOMEXKYTKH BO3pacTaHus U yObIBaHUA,
HauOoJbIlee U HauMeHblIee 3HaueHus. McenenoBanue pyHkiuu no e€ rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynkyuu. Kycouno 3aoannvie pynxyuu.

JInneiiHas QpyHKUIUsA

CpoiictBa u TpaduK JUHEHHON GyHKIMHA. YTIOBOH KOI(P(OUIMEHT MPSIMOH.
Pacrnionioxxenne rpaduka THHEHHON PYHKIIMH B 3aBUCHMOCTH OT €€ yriioBoro koddduimenra n
CBOOOTHOTO YJICHA.
Haxooicoenue kod¢puyuenmos aunetinoi YynKyuu no 3a0aHHbIM YCI0BUIM. NPOXONCOEHUE
NpAMOUL Yepe3 068e MOUKU C 3a0AHHbIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOL Yepe3 OaHHYI0
MOYKY U NAPANLIENbHOU OAHHOU NPAMOU.

KBaaparnunas pynkuus

CpoiictBa u rpaduk kBaxpatuyHoil QpyHkuuu (mapabona). [locmpoenue zpaghuxa
keaopamuunol @yukyuu no moykam. HaxoxneHue HyJed KBaJpaTUYHON (QYyHKIUH,
MHOXCECm8a 3HA4eHUll, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMEIHCYMKO8 MOHOMOHHOCIU.

O0paTHasi NPONOPUHOHAIBLHOCTD
. K
CaoiicTBa pyHKIHU Yy = o I'unep6omna.

I'papuru pynxyuii. Ilpeobpazosanue epapura ynxyuu y = f (X) ons nocmpoenus
epagpuxoeé pynxyuii euoay = a f(kx +b) + ¢

IMocnenoBaTeILHOCTH M POTPECCHH

UucnoBasg 1OCHEAOBAaTENbHOCTh. [IpUMeEpbl YHCIOBBIX  IOCIEI0BATEIIBHOCTEM.
beckoHeunple TOCIIeI0OBATETLHOCTH. ApudMeTHIECKast MPOTPECCHUS U €€ CBOMCTBRA.
I'eomerpuueckass mporpeccus. Dopmyra odwe2o uieHa u cymmvl N Nepevix UjeHO8
apugpmemuueckorl u eceomempuyeckou npoepeccui. Cxooswasaca —eeomMempuieckas
npocpeccus.

Pelenue TekcTOBLIX 33124

3agauyu Ha Bce apuMeTHYECKHE NeHCTBUS

Pemenne TexcToBBIX 3amau apudmernyeckuM crnocodom. Mcmonp3oBanue Tadmuil,
CXEM, UepTeXeH, IPyrux Cpe/ICTB MPEACTaBICHUS JaHHBIX NIPU PEILICHUH 33]1a4u.

3agauu Ha IBHKEHHE, Pa00TY H MOKYIIKH

AHann3 BO3MOXHBIX CHUTyalldii B3aMMHOTO PACIOJIOKEHHUS OOBEKTOB TMPHU HX
JBUKEHHUH, COOTHOIIIEHUSI 00HEMOB BHITIOTHSAEMBIX pa0OT MPH COBMECTHOM padoTe.

3agaum HA YACTH, 10, NPOLEHTHI

Pemenne 3a1a4y Ha HaX 0K JIEHME YaCTH YKCJIa M YUCJIa 10 ero YacTH. Pemenue 3a1a4d Ha



npoueHTs! U aonu. [IpuMenenre nponopuil Npu peneHny 3a1ay.

Jlornyeckue 3agauu

Pemenne normyeckux 3anad. Peutenue nocuyeckux 3adau ¢ nomowpio 2pagos,
mabauy.

OcHoBHbIE  MeTOIbI  pellleHHsl TEeKCTOBBIX  3aJau:  apudmeTuyecKui,
anreOpanveckuid, mepedop BapuaHTOB. [llepsuunvie npedcmasieHusi 0 Opyeux Mmemooax
peuieHus 3a0ay (ceomempuyeckue u epaguueckue mMemoobl).

CrarucTUKa U TeOpusi BepOSATHOCTE

Crarucruka

TabnuuHoe u rpaduueckoe NpeACTaBICHUE HaHHBIX, CTOJIOYATbIE U KpPYTrOBBIE
quarpammbl, rpaduku, TpUMEHEHHE auarpaMM U TpaduKOB ISl OMHCAHUS 3aBUCHMOCTEN
peasibHbIX BEJIIMYMH, H3BIeUYeHUEe uHopmanuu u3 TaOIUL, auUarpamMM U TrpaduKoB.
OnucaTenbHble CTATUCTUYECKUE MTOKA3aTeIN YUCIOBBIX HA0OPOB: cpenHee apupMeTHIeCKoe,
MearaHa, HauOoJiblliee ¥ HaMEHbIlIee 3HAUeHUsA. Mephl paccerBaHUs: pa3Max, oucnepcus u
cmanoapmHuoe OmKIOHeHuUe.

CrnyuyaitHas ¥3MeHYMBOCTh. 3MeHUYMBOCTh MpU U3MepeHusx. Pewarowue npasuna.
3axonomepHOCMU 8 UBMEHUUBHIX BEIUUUHAX.

Cay4aiinbie coObITHS

CrnyyaiiHble OIBITHI (SKCTIEPUMEHTHI), JIEMEHTApHBIE CIIy4aliHbIe COOBITUS (MCXOIbI).
BepositHocti  anemeHTapHbIX  coObITHl. CoOOBITHS B CIOy4ailHBIX OKCIEPUMEHTaX U
OJIaronpuATCTBYIOIIUE dJIEMEHTapHbIE COOBITUS. BeposTHOCTH ciydailHBIX COOBITUNA. OMBITHI
C PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSAMU. Kilaccuueckrie BEpOSATHOCTHBIE OTBITHI C
UCIOJIb30BAaHUEM MOHET, KYOUKOB. [Ipedcmasnenue coobimuti ¢ nOMowbio ouazpamm Jiliepa.
IIpomueononosicrvie coovimusl, 00veduHenue u nepeceyerue coovimui. Ilpasuno cnoscenus
sepossimuocmeil. Cnyuatinoiii  6vloop. I[Ipeocmasnenue skcnepumeHma 6 6ude oOepesa.
Heszasucumvle  cobvimus.  YmHoowenue — eeposmuocmeti  He3ABUCUMBIX — COObIMUIL.
Ilocneoosamenvuvie nezagucumvle ucnoimanus. IlpeacraBienrne 0 HE3aBUCUMBIX COOBITHSX B
YKU3HU.

JIeMeHTbI KOMOMHATOPUKH

Ilpasuno ymnooicenus, nepecmanogxu, ¢haxmopuan uucia. CouemaHus U YUCiO
couemanuti. @opmyna yucna covemanuti. Tpeyeonvnuk Ilackans. Onvimol ¢ 60ILUWUM YUCTOM
DPABHOBO3MONCHBIX INeMEHMAPHLIX cobbimull. Buvluucnenue eeposmuocmeti 6 onvlmax c
npumeHenuem KomoOuHamopHvlx ¢opmyn. Hcneimanus bBepuynnu. Ycenex u  ueyoaua.
Bepoamuocmu cobvimuii 6 cepuu ucnvimanuii bepnynnu.

Cay4aiiHble BeJIMYMHbBI

3HakomMcmeo co CAyuanHbLIMU BENUHUHAMU HA NPUMEPAX KOHEUHbIX OUCKDEMmHbIX
cayyainslx  genuuuH. Pacnpedenenue eeposmuocmei. Mamemamuueckoe —oxcuoaue.
Cesoticmea mamemamuueckoz2o oxcuoanus. Ilonamue o 3axkone 6onrvuwiux yucen. Msmepenue
sepoamuocmei. Ilpumenenue 3akoma OONLWUX UUCEN 8 COYUOLO2UU, CMPAXOBAHUU, 8

30pagooxpanenuu, obecneyeHuu 6e30NacHOCMU HACeNeHUsl 6 YPE3BbIYALIHbIX CUMYAYUSX.
I'eomerpus

I'eomerpnueckue Gpurypsl

@urypsl B reOMeTPHH H B OKPYKaIOLeM MHUpe

['eomerpuueckast ¢urypa. dopMupoBaHHe TMpeACTaBIEHUI O MeTanpeaMeTHOM
HOHATUH «pUTYpay.

Touka, TMHUSA, OTPE30K, MpsIMas, JIyd, JOMaHasi, INIOCKOCTh, YToJl, OMCCEKTpHCca yIia U
€€ CBOICTBA, BUBI YIJIOB, MHOTOYI'OJIbHUKHU, KPYT.

OceBast  cummerpust  reomerpudeckux  ¢uryp. LleHTpanbHas  cuMMeTpHs
TEOMETPUUYECKUX



uryp.

MHOroyroJibHUKH1

MHOroyronbHuK, €ro 3JIEMEHTbl M €ro CBOHCTBA. Pacno3HaBaHHME HEKOTOPBIX
MHOIOYIOJIbHUKOB.  Buinykivle  u  Hegbinykavlie  MHO20y2oabHuku.  IIpaBuibHBIE
MHOTOYTI'OJIbHUKHU.

Tpeyronsuuku. BbicoTa, MeanaHa, OUCCEKTpHCA, CPEAHss JHHMUS TPEyroJbHHUKA.
PaBHOOEIpPEHHBIN TPEYTrOJIbHUK, €T0 CBOMCTBA W MpU3HAKHU. PaBHOCTOPOHHHUI TPEYTroJbHUK.
[IpAMOyroyibHBIN, OCTPOYTOJIbHBIM, TYNOYTOJbHBIM TpPEYroJbHUKU. BHEmHue  yribl
TpeyroibHuKa. HepaBeHCTBO TpeyrojabHUKa.

YetpipéxyronpHuku. Ilapamnenorpamm, pomO, NpsIMOYroidbHUK, KBajpaT, Tparneuus,
paBHOOenpeHHass Tpameuus. CBoiicTBa M IpHU3HAKM  Mapajulejorpamma, pomoa,
IPSIMOYTOJIBHHKA, KBaJipaTa.

OKpyKHOCTB, KPYT

WX 271€MEHTHI U CBOMCTBA; LICHTPAJIbHbIE U BIIMCAaHHbIE yIibl. KacaTenbHas u cexywasn
K OKPY>KHOCTH, UX c6oticméa. BIMICAaHHBIE U ONMCaHHBIE OKPYKHOCTH AJII TPEYTOJBbHUKOB,
YembIPEX)20IbHUKO8, NPABUTLHBIX MHO20Y20IbHUKOS.

I'eomerpnueckue Gurypsl B npocTpaHcTBe (00bEMHBIE TeJ1a)

MHnozozpannuk u e2o snemenmol. Hazeanus MHO202PAHHUKOG C PA3HLIM NOJIONCEHUEM U
Konuuecmeom epareti. I1epBudHbIE NIPEACTABICHUS O MMPaMUE, apauleIenuIene, Ipu3Me,
cdepe, mape, LWIMHIPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEHIINX CBOWCTBAX.

OTHomeHust

PaBencrBo ¢puryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. IIpU3HaKy paBeHCTBA TPEYTOJIBHUKOB.

ITapajuieJJbHOCTH NPAMBIX

[Tpru3Haku U CBOMCTBA MapajieNIbHBIX NMPAMbBIX. AKcuoma napanneavrocmu Eexnuoa.
Teopema Daneca.

ITepnenauKyasApHBIC PSAIMbIE

[Tpsimoii yron. Ilepnenpukynap k npsmoi. Haxnonnas, npoekuus. CepennHHBIN
HNEepHeHINKYISp K oTpe3Ky. Ceolicmea u npusHaKu nepneHouKyIapHOCHU.

Ilooobue

IIponopyuonanvuvie ompesku, nooooue gueyp. [looodbnsvie mpeyeononuxu. I[lpuznaxu
noooous.

B3aumHoe pacnoJiokeHue IPSMON U OKPYKHOCTH, 08VX OKPYHCHOCTEL.

HN3mepenns n BbIYUCICHAS

Beanunnbl

[Tonsstue Bennuunbl. [nHa. M3mepenue mimHbl. EQuHUIB M3MEpEHUS [UIMHBI.
Bennuuna yrna. I'pagychHas mepa yria.

[Tonstue o momaau Iwiocko ¢urypsl u e€ cBoiicTBax. M3mepeHue IuIOmAACH.
EnuHMLBI M3MEPEHNUs TIOMIA N,

[IpencraBnenne o0 o0BEME U ero cBoicTBax. IM3mepenue o0bEéMa. EmxuHUIIBI
U3MepeHus: 00bEMOB.

HN3mepenus u BbIYUCICHUS

WMHCTpyMEHTBI 1711 U3MEPEHUH U TIOCTPOEHUI; U3MEPEHNE U BBIYMCIEHUE YIIIOB, UIMH
(paccrosiHuit), miomanaei. Tpuronomerpudeckrue GyHKIUU OCTPOTO yria B MPSIMOYTOJIbHOM
TpeyroipHUKe. 1puconomempuyeckue @QYHKYuu myno2o yeid. BBIYNCIEHUE 3JIEMEHTOB
TPEYrOJIbHUKOB C UCIOJIb30BAaHUEM TPUTOHOMETPHUUECKUX COOTHOIIEHUH. POpMyJIbl IIOLIAN
TPEyrojibHUKa, MapayielorpaMMa U €ro YacTHBIX BHJIOB, (DOPMYJIbI JUTMHBI OKPY)KHOCTU H
wiomaau kpyra. CpaBHeHMe W BbluHMcieHHMe Iuiomanei. Teopema Iludaropa. Teopema
cunycos. Teopema KOCuHycos.



Paccrossnus

Paccrosinue mexay Toukamu. PacctosiHue ot TOUKH A0 npsiMol. Paccmosnue mesrcoy
Gueypamu.

I'eomeTpuyeckue nocTpoeHus

I'eomeTpuyeckue NOoCTPOEHUs AJIs WLTIOCTPALIMK CBOMCTB Fr€OMETPUUECKUX (DUTYD.

NHCTpyMEHTBI ISl TIOCTPOCHUM: IUPKYJb, JWHEWKA, YroJbHUK. [Ipocmetiuiue
NOCMPOEHUs. YUPKylem U JUHEUKOU: NOCMpoeHue OUCCeKMpPUChbl yeld, NepneHOUKyusapa K
npAMOU, y2id, pagHO20 OAHHOM).

Ilocmpoenue mpey201bHUKO8 NO MPEM CIMOPOHAM, O8YM CIMOPOHAM U Y2y MeHcoy
HUMU, CIOPOHE U O8YM NPUNEHCAUUM K Hell YeILaM.

enenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTpuueckne nmpeodpa3zoBaHus

IIpeoOpa3zoBanusi

[TonsitTue mnpeoOpa3oBanus. IlpeacraBieHue o0  MeTampeIMETHOM  IOHSTUU
«rpeodpazoBanuey. Ilodoodue.

JIBMsKeHUs

OceBas ¥ LIEHTpalIbHAs CAMMETPUS, HOBOPOM U NApaliieNbhbiil neperoc. Kombunayuu
08UIICEHUT] HA NIOCKOCMU U UX CBOUICMEA.

BekTopbl 1 KOOPAUHATHI HA IIOCKOCTH

BexkTopsl

[TonsiTie BekTOpa, NEHUCTBUS HAJ BEKTOpPaMH, HUCIIOJIb30BAHHE BEKTOPOB B (PU3HUKE,
Paznodcenue 6eKmopa Ha COCmasianuue, CKaiapHoe npousseoeHue.

Koopaunartsi

OCHOBHbBIE TIOHATHUS, KOOPOUHAMbL BEKMOPA, PACCMOSHUE MeAHCOY MOUKAMU.
Koopounamui cepeounvt ompesxa. Ypaenenus gueyp.

[IpuMeHeHne BEKTOPOB M KOOPAMHAT JUIsl PEIICHHS] MPOCTEUIINX T€OMETPUUECKHUX
3a/1au.



3.TemaTuueckoe IJIAaHUPOBaHUEC.

Anrebpa 8 kmacc.

Ha3Banue Tembl KosmuecTBo yacos
1. PanuonasbHBIC TPOOH 21
2. KBanpaTHbie KOpHH 17
3. KBaapartHbie ypaBHEHUS 19
4. HepaBencrna 16
5. CreneHs ¢ LEIBIM [I0KA3aTEIEM. 12
6. DileMeHThI KOMOMHATOPHUKHU M TEOPUHU 8
BEPOATHOCTEH.
7. TloBropeHue 9
Anrebpa 9 kiacc.
Ha3Banue Tembl KosmyecTBo yacoB
1. ®ynkiuum u UX CBOMCTBA 22
2. PanuoHanbHble ypaBHEHUS U HEPABEHCTBA 31
3. Apudmerndeckas 1 reoMeTpUIECKast 15
porpeccuu
4. DnemeHTbI K(1M6HHaTopI/IKI/I U TEOpUH 13
BEPOSITHOCTEH
5. TloBTopenmue 21




I'eomerpus 8§ xnacc.

Ha3zBanmne Tembl

KoaunuecTBO 4acoB

1. YerblpexyroapbHUKU 15
2. Ilmomans 13
3. IlomoGHBIE TPEYTrONbHUKH 19
4. OxpyXHOCTb 17
5. IloBropenwue. Pemenue 3amay. 4

I'eomerpus 9 xnacc.

Ha3zBanue TemMbl

Koaun4yecTBO 4acoB

1. BexTtopsl 11

2. Merox koopauHAT 12

3. COOTHOIIEHHS MEX]ly CTOPOHAMH U 12
yIJIaMU TPEYroJIbHUKA

4. ]InuHa OKPYXHOCTH U IUIOIIAb Kpyra 11

5. JIBmxeHus 12

6. IloBropenue. Pemenue 3amau 10




MNMnaHupoBaHue y4ebHoro matepuana no anreépe B 8 knacce npu 3 ypokax B Hegento 2017-2018yu. rop.

YyebHuk KO. H. MakapblueB 1 ap. Anre6pa 8

Pasgen lMnaHupyemble [ata | Homep | Tema ypoka Bua Twun ypoka [MoBTOpeHue
3HaHUSA, yMeHMS, ypoka KOHTpOns
HaBbIKN
[MoBTOpeHue 1-2 [MoBTOpeHue
MaTtepuana 7 knacca
PauuyoHnanbHble | Boipaborars 3-4 PauuoHanbHble C/P KombuHuposa | ®opmynbl
Apobu n nx YMEHUS BbIMOSTHATH BblpaXXeHu s HHbI COKpaLLEHHOro
CBOMCTBA TOXAEeCTBEeHHbIe 5-6 OcCHOBHOE CBOWCTBO C/P KombuHupoBa | YMHOXeHUSA
npeobpaszoBaHus Apobu, cokpalleHue HHbIA
PaYNOHAaTTbHBIX apoben
BbIpaxeHn 7-8 CnoxeHwve n BbluMTaHme KombuHupoBa | PasnoxeHue
apobeli ¢ ognHakoBbimn | CP HHbIW Ha MHOXUTENU
3HameHaTensam
9-12 CnoxeHue un Boluntanne | C/P KombuHupoBa
Apobeli ¢ pasHbIMK HHbI
3HameHaTensamm
13 CnoxeHue u BbluutaHne | K/P KoHTponeHbi | CokpalleHune
apoben YPOK Apobel
14-15 | YmMHOXeHue apoben, C/P KombuHupoBa
BO3BeAEHME Apobu B HHbIN

cTteneHb




16 HeneHne gpoben C/P KombuHupoBa
HHbIN
17-19 | NpeobpasoBaHue KombuHupoBa
paunoHanbHbIX HHbI
BblpaXXeHUN
20-22 | PyHKUMA Y=K/X N €é KombuHnposa | PyHKums
rpacumk HHbIN
23 MpeobpasoBaHue K/P KOHTPOSbHbLIN
paunoHanbHbIX YPOK
BblpaXKeHNI
KBagpaTtHble 24-25 | PaymoHanbHble 1 KombuHupoBa
KOpPHU nppavmoHarnbHble Ynucna HHbI
CucremartnsnpoBars 26-27 | KBagpaTHble KOPHW. C/P KombuHuposa | PasnoxeHue
CBEEeHUS O ApudmeTtmnyecknia HHbIN Ha npocTble
PaLnNOoHasIbHbIX KBaZpaTHbIN KOPEHb. MHOXUTENN
yucriax m 4ark 28 YpaBHeHune y=x2 C/P KombuHnposa
npegcrasrieHne oo HHbIW
UppPaLNOHAasIbHbIX 29 HaxoxaeHune C/P KombuHupoBa
yncrnax, Beipaborars npuBNXKEHHOro HHbIN
YMEHUE BbIMOJTHATH 3Ha4YeHus kBagpaTHOro
rpeobpasoBaHsi KOPHS
BblpaXxeHu, 30-31 | OyHKUMA y=VXx 1 eé KombunHunpoBa
conepxalmnx rpadouk HHbIN




KBaAparHble KOpHU 32-33 | KBagpaTtHbI KOPEHb U3 C/P KombuHupoBa | PasnoxeHue
npousseneHns, opodu un HHbI Ha MHOXUTENu
cTeneHun

34-35 | BHeceHue u BbiHeceHne | C/P KombuHupoBa
MHOXWTENA Nnog 3HaK HHbI
KOpPHS
36-39 | lNpeobpasoBaHue C/P KombuHupoBa
BblpaXXeHWUH, HHbIN
coaepXaLlmx KOpHu
40 [lencTBus ¢ KOpHAMHK K/P KOHTPOSbHbLIN
YPOK
KBagpaTtHble 41 OnpegeneHne C/P KombuHunpoBa | JIMHENHbIE
ypaBHeHUs KBaZ4paTHOro ypaBHEHUS, HHbI ypaBHEHUs
HenosHble KBaapaTHbIe
ypaBHEeHUs
42-44 | PeweHune kBagpaTHbIX C/P KombuHupoBa
ypaBHeHWin no coopmyne HHbIN
45-46 | PeweHue 3apav c KombuHupoBa
MOMOLLIbIO KBaApaTHbIX HHbI
ypaBHEHUN
47-48 | Teopema Bueta C/P KombuHupoBa
HHbIN
49 KBagpaTHble ypaBHeHusa | K/P KOHTPOMbHLIN

YPOK




50-52 | PeweHwne apobHbIX C/P KombuHupoBa | PaunoHanbHble
paunoHanbHbIX HHbI BblpaXXeHus
ypaBHEHUN

53-55 | PeweHue 3agav c C/P KombuHupoBa
NMOMOLLbIO HHbIN
paunoHanbHbIX
ypaBHEHUN

56-58 | Npadhundecknin cnocob C/P KombuHupoBa
peLleHna ypaBHeHUM HHbIN

59 PaunoHanbHble K/P KOHTPOSbHbLIN
ypaBHeHUs YPOK

HepaBeHcTBa 60-61 | CBorcTBa YMCNOBbIX KombuHuposa | [lerictBua co
HepaBeHCTB HHbI cTeneHamMm
O3HaKoMuTb 62-63 | CnoxeHne n yMHOXeHne KombuHupoBa
yyaiymxcs ¢ YNCIOBbIX HEPABEHCTB HHbI
rpUMeHeHnem 64 [MorpelwHocTb 1
HEPaBeHCTB 4/15 TOYHOCTb NPUBNMXKEHNS
OL{eHKM 3HaYeHUI 65-66 | MepeceyeHve n KombBuHmposa
BbIpaXeHny, ob6beanHEHNE MHOXECTB. HHbIW
Bbipaborarb yMmeHne YuncnoBble NPOMEXYTKM
peLuatsb JiMHesHble 67-70 | PeweHune HepaBeHctBC | C/P KombuHuposa | Ymcnosble
HepaBeHcTsa ¢ O[HOW NepeMeHHOW HHbIN NPOMEXYTKU
O4HOU ePemMeHHON 71-74 | Pewenve cuctem C/P Kom6uHuposa
U nux cncremsol. HepaBEHCTB C OAHOM HHbIM




nepemeHomn

75 PeweHne HepaBeHcTB ¢ | K/P KOHTPOSbHbLIN
OHON NEepeMeHHON YPOK
CrteneHb C Bbipaborars 76-77 | OnpefgeneHne cTeneHn c KombuHuposa | [enictBua co
uenbim YMEHUE MPUMEHSITH oTpuyaTenbHbIM HHbI cTeneHamMm
nokasaresiem CBOVICTBA CTENEHU C nokasartenem
Lerbim 78-79 | CeowcTBa cTEneHu ¢ C/P KombuHupoBa
rokasaresiem B LenbiM nokasartenem HHbI
BblIYUCTIEHNUN U 80-81 | CtaHgapTHbIM BUA Ymcna KombunHmnpoBa
npeobpasoBaHumn HHbIN
BblpaxeHn1 82-83 | 3anucb NpubnmxkeénHoix | C/P KombuHupoBa
3Ha4YeHun HHbIN
84-86 | encrteua Han C/P KombuHuposa | KsagpatHbie
NPUBNMKEHHBIMK HHbIN ypaBHEHNA
3HaYeHNaMHn
87 CTteneHb c Luenbim K/P KOHTpOrbHbIN
nokasartenem YPOK
OnemeHThl CoopmupoBarts 88-89 | Cbop 1 rpynnuposka C/P KombuHunposa | Anarpammel
CTaTUCTUKN HadaribHble CTaTUCTUYECKMX AaHHbIX HHbI
rpegecTaBrieHns o 90-92 | HarnsgHoe C/P KombuHupoBa | OKpy>XHOCTb U
cbope u npeacraBneHune HHbI Kpyr

rPYnMpoBKe

CTaTUCTUYECKNX OaHHbIX




CTaTUCTUYECKNX 93-95 | dyHKUMN y=x-1 n y=x-2 C/P KombuHupoBa
AaHHbIX, ux HHbIN
HarnsgHou
UHTEDMPETaUNN
MoBTOpPEHME 96-100 | 'toroBoe noBTOpEHUE C/P KombuHupoBa
Kypca anrebpbl HHbI
8 knacca 101 MTorosasi KOHTponbHas K/P KombuHunposa
paboTa HHbI

102

NToroBbin ypok







