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C ydeToM NnpuUMEpHOI MporpaMmbl OCHOBHOT'O O0IIET0 00pa30BaHus IO MaTEMaTHKE.

Pa3pabotunku nporpammsi:
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Craryc pa0oueii mporpaMmbI

1. ®enpepanbHbiii 3ak0H OT 29.12.2012 1. Ne273-®3 «O6 obpa3zoBanuu B Poccuiickoit @enepanumny.

2. Tlpukaz MunoOpHayku Poccun ot 17 nexadps 2010 roma Ne1897 "O6 yTBepKIeHUHU U BBEJICHUH B
JelicTBre (heeparbHOTO roCyAapCTBEHHOTO 00pa30BaTelIbHOTO CTaHJapTa OCHOBHOTO 00IIero oopa-

30BaHUA".

3. Maremaruka: nporpammbl; 5— 11 knaccel/ A.I'. Mepsisik, B.B.Ilononckuii, M.C.SIkup u ap.

CTpyKTypa 10KyMeHTa

1 - nmaHupyemble peIMETHBIE PE3YJIbTaThl OCBOCHHS yU4eOHOTO MpeaMeTa «Aaredpay;
2 - coziepKaHue yu4eOHOTo mpeaMeTa «Anredopay;
3 - TeMaTHYeCcKOe IUTAHUPOBAHUE C YKa3aHUEM KOJIMYECTBA YacOB, OTBOJUMBIX HAa OCBOCHHE
Ka)XJIOM TEMBI.
MecTo Kypca MaTeMaTHKH B y4eOHOM IJIaHe

basucHsrii yueOHbIii (00pazoBaTeIbHBIN) IJIaH HA H3yYCHUE MaTeMaTHKH B 5-9 kiaccax
OCHOBHOM HIKOJIBI OTBOJAUT 5 Y4e€OHBIX YaCOB B HEJIEIIO B TEUEHUE KaXI0ro rojaa odyue-
HHS, Bcero 8754acoB

ILnanupyemMsble pe3yJbTAThl H3YYeHHUS] MATEMATHKH S - 9kJ1acchl

HporpaMMa IIO3BOJIACT I[O6I/IB8.TBC${ CIICAYIOIIUX PE3YJIbTATOB OCBOCHUA O6paSOBaTeJ'IBHOI71 IIpo-
I'paMMbl OCHOBHOI'O O6HI€FO O6p3.30BaHI/I$I 10 MaTEeMaTHKe.

Yuawpumcsa 6yoem oana 6o3morcnocmo nayuumoca:

® CaMOCTOSATENBHO ONpPENEeNATh 1IeJIH CBOEro 00yUeHUsl, CTaBUTh U (POPMYIUpPOBATH AJIS Ce-
0s1 HOBbIE 3a7auyl B yu€0e, pa3BUBaTh MOTHBBI U MHTEpEChl CBOEH MO3HABaTEIbHON
NeSITeTTbHOCTH;

® CaMOCTOSTENIbHO IJIAHUPOBATh AJIbTEPHATHUBHBbIC MYTH JOCTHXKEHUS LeNed, OCO3HAHHO
BbIOMpaTh Hanbosee 3PpPpeKTUBHBIE CIOCOOBI pelIeHNs y4eOHBbIX U MO3HaBaTENIbHBIX 3a-
nad;

® OCYIIECTBIISATh KOHTPOJIb [0 00pa3ily 1 BHOCUTh HEOOXOAUMBIE KOPPEKTHUBBI;

® aJIeKBAaTHO OLIEHUBATh IPABUIBHOCTh MJIM OIIMOOYHOCTD BBINOJIHEHHS yUeOHOH 3a/1auH, e€
00BEKTHBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXXHOCTH €€ pellIeHus;

® YCTaHABJIMBATH TNPUYUHHO-CIICACTBEHHBIC CBS3M; CTPOUTH JIOTUYECKHE PACCYKICHHUS,
YMO3aKJIOYeHUs (MHIYKTUBHBIC, IEAYKTUBHBIC U 110 aHAIOTHUHN) U BBIBOBI;

® Co3JaBaTh, IPUMEHATH U MPEOOPa30BBIBATH 3HAKOBO-CUMBOJIMUECKUE CPEACTBA, MOJIEITH U
CXEMBI ISl pelIeHUs] y9eOHBIX U TTO3HABATENBHBIX 3a/1a4;

® OpraHU30BHIBaTh y4eOHOE COTPYIHUYECTBO M COBMECTHYIO JESTEIbHOCTh C yUUTEIEM U
CBEPCTHUKAMM: ONPEIENATh LeNH, pacrpenensaTh QyHKIMU U POJIU YIaCTHUKOB, B3aHMO-
JIEHCTBOBATh M HAaXOJIUTh OOIIHE CIOCOOBI pabOThI; YMEHUsI paboTaTh B TPYIINE: HAXO-
JTUTH OO0Ilee pelleHre W paspeliaTh KOH(QIMKTBI HA OCHOBE COTJIACOBAHUS IMO3UIMHA U
yu€Ta HHTEPECOB; CIyIIATh NapTHEPA; (OPMYIHPOBATH, APTYMEHTHPOBATH U OTCTAUBATh
CBOE MHEHHUE;



dbopMUpOBaTh YUEOHYIO M OOIIENONB30BATEIHCKYI0 KOMIIETEHTHOCTH B OOJIACTH HCIIOJIb-
30BaHMs MHHOPMAITMOHHO-KOMMYHUKAITMOHHBIX TexHooru# (MKT-komnerenTHOCTEH);

BUJICTh MATEMaTUYECKYIO 33/1a4y B JPYTHUX JUCHUIUIMHAX, B OKPYKAIOIIEH KU3HH;

y HaXOJUTh B PA3JIMYHBIX UCTOYHUKAX WH(DOpPMALIHIO, HEOOXOAMMYIO JIJIsl PEIICHHsS MaTe-
MaTHUYECKHUX MPOOJIEM, U MPEACTABIATh € B MOHSATHOW (opMe; MPUHUMATH PEIICHUE B
YCIIOBHSX HETOJIHOW M U30BITOYHOW, TOYHOM U BEPOSITHOCTHOM MH(POPMAIINH;

MOHUMATh U HWCIIOIH30BaTh MAaTEMATHUECKHE CPEJICTBA HATIISTHOCTH (PUCYHKH, YEPTEKH,
CXEMBI | JIp.) JAJIsl WILTIOCTPAINH, HHTEPIIPETAIUU, apTYMEHTAIUH;

y BBIIBUTaTh THIIOTE3bI MPU PEIICHUH YYEOHBIX 3a7ad ¥ MOHUMaHHUS HEOOXOAMMOCTH UX
TIPOBEPKH;

MOHUMAThH CYIIHOCTh aJITOPUTMHYECKUX MPEANUCAHUN U YMEHUS JIEHCTBOBATh B COOTBET-
CTBUU C MPEIOKECHHBIM aJITOPUTMOM;

CaMOCTOSITENIbHO CTAaBUTh II€JIM, BBIOMPATh M CO3/1aBaTh AITOPUTMBI JUISl PEHICHUS yueO-
HBIX MaTEMAaTUYECKUX MTPOOIIEM;

IUTAHUPOBATh M OCYIIECTBIIATH JCSTEIBHOCTh, HANIPABICHHYIO Ha PEIICHHE 3a]a4 HCCIIe-
JIOBATEIIbCKOTO XapaKTepa;

Ylmmuewl Hayuyamcs:

0CO3HaBaTh 3HAYCHUS] MATEMATHUKHU JIJIsl TIOBCEHEBHOM KM3HU YEIOBEKA;
paboTaTh ¢ MAaTEMaTHYECKUM TEKCTOM (CTPYKTYPHPOBAHHE, H3BJICUCHHE HEOOXOAUMOM
HH(OPMAIIHMH ), TOYHO U TPAMOTHO BBIPA)KaTh CBOU MBICIH B YCTHOM U IMMCHMEHHOM pe-
4, IPUMCHAA MAaTEMAaTUICCKYIO TCPMHUHOJIOTMIO U CUMBOJIMKY, UCITIOJIB30BATh pa3JIn4-
HBIE SI3bIKH MATEeMATHKH (CIIOBECHBIN, CHMBOJIMYCCKUN, rpadHUeCKuil), pa3BUTHSI CIIO-
COOHOCTH 0OOCHOBBIBATH CYXICHHSI, TPOBOJAUTH KIIACCU(PUKAIIHIO;

BJ1aJIeTh 0AQ30BBIM MOHSATHWHBIM aIlllapaToM: UMETh MPECTABICHHUE O YHCIIe, JPOOH,
IPOLIEHTAX, 00 OCHOBHBIX T€OMETPHUYECKUX 00BEKTaX (TOUKa, MpsiMasi, JOMaHasi, yrodi,
MHOTOYTOJIbHUK, MHOTOTPaHHHK, KPYT, OKPY>KHOCTB, map, chepa u mp.), GopMUpOBaHUs
IPEICTaBICHUN O CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B PEATEHOM MHPE U Pa3IMUHBIX
CHoco0ax X U3Y4EHUS;

BBIIIOJIHATD BBIYUCIICHUS C HATYPAJIbHBIMU YU CJIIAMU, OOBLIKHOBEHHBIMH U AJCCATUYHBIMHA
,Z[pO6$IMI/I MOJIOKUTCIIBHBIMHA U OTPULATCIIBHBIMU YUCIIAMH,

penaTh TEKCTOBBIE 3a7]a4H apu(PMETHIECKUM CITOCOOOM U C TIOMOIIBIO YPaBHEHUIA,
n300paxkath GUTYPHI HA TIJIOCKOCTH;

WCII0JIb30BAaTh F€OMETPUUECKHI «SI3BIK» JIJIS1 OIMCAHUS TPEAMETOB OKPYKAIOLIEro MUPA;
U3MEPSATH JITUHBI OTPE3KOB, BEJTMUMHBI YTIIOB, BBHIYUCIATH TUIOMIAIN U 00BEMBI PUTYD

pacrio3HaBaTh U U300paXxxaThb paBHbIE U CUMMETPUYHbIE (DUTYPBI;

MIPOBOJIUTH HECJIOXKHBIE IPAKTUYECKHE BEIYUCIEHHS ¢ IPOLIEHTaMH, UCIIOJIb30BaTh MpU-
KUJIKY U OLICHKY;

BBITIOJTHATH HEOOXOIMBIE H3MEPECHHUS;

MCTIOJIH30BaTh OYKBEHHYIO CUMBOJIMKY JJIS 3aIIMICH OOIIMX YTBEPIKICHHUH, (POPMYIT, BBI-
paXeHUH, ypaBHEHHUI;

CTPOUTH Ha KOOPAWHATHOH IMJIOCKOCTH TOYKH T10 3aIaHHBIM KOOPIUHATAM, OTIPEICIISTh

KOOPJIWHATHI TOYEK;

YUTaTh U UCTOJI30BATh MH(OPMAIHIO, TPEICTABICHHYIO B BHJIE TaOIMIIbI, AMArPaMMbl
(cronmbuaToit UM KpyroBoit), B TpagMuecKoM BUJIE;

permaTh MpocTelIe KOMOWHATOPHBIE 3a/1a4i TIepeOOpOM BO3MOKHBIX BAPHAHTOB.



IlnanupyemMblie pe3yabTaThl 00y4eHUs MaTeMaTHKe B 5-6 Kiaccax
APUOMETUKA

B TeueHue u3yyeHHs Kypca yuyamemycsi 0yaeT JaHa BO3MOKHOCTh HAYYUTbCSA:

-[IOHUMAaTh OCOOEHHOCTH AECATUYHON CUCTEMBI CUUCIICHHUS;

-MCIIOJIb30BaTh MOHATHS, CBSI3aHHBIE C ACIIMMOCTBIO HATYpaJIbHBIX YUCEIL,

-BbIpaXKaTh YMCJIA B SKBUBAJIEHTHBIX (popMax, BbIOMpas Haubosee NOoIXOASIIYI0 B 3aBUCUMOCTH
OT KOHKPETHOW CUTyaluu;

-CpaBHUBATh U YIOPSAJOYNBATH PALlMOHAJIBHBIE YNCIIA;

-BBIIOJIHATH BBIYUCIICHNS C PAllMOHAIbHBIMU YHACIAMU, COYETast YCTHBIE U IMCbMEHHBIE IIPUEMBI
BBIUNCJICHUM, IPUMEHATH KAJIBKYJIATOD;

- HCIIOJIb30BAaTh IIOHATHS U YMEHUS, CBA3aHHBIEC C IPOIIOPLIMOHAIBHOCTBIO BEIUYMH, IIPOLICHTA-
MU, B XOJI€ PEIICHUS MAaTEMATUYECKUX 3a1a4 U 3a/1a4 U3 CMEKHBIX IIPEIMETOB, BBIIOJIHATh HE-
CJIOKHBIE IIPAKTUYECKUE PACUETHI;

- aHAJIM3UPOBATh IPaUKK 3aBUCUMOCTEH MEXly BeTMUMHAMHU (paccTOsTHUE, BpeMs, TeMIepa-
Typa H T.IL.).

Yyammiicst MOJyYUT BO3MOKHOCTh:

- IO3HAKOMHTHCS C MO3HIIMOHHBIMHM CHCTEMaMHU CUHCIIEHHS C OCHOBAHUSAMH, OTIUYHBIMH OT 10;
- yrIIyOWTh M Pa3BHUTh MPEJICTABICHUS O HATYPATBHBIX YHCIaX U CBOMCTBAX JICTUMOCTH;

- HayYUTHCS UCTIOJIB30BaTh MPUEMBI, pAIlMOHATN3UPYIOLINE BBIYUCIICHUS, TIPUOOPECTH HABBIK
KOHTPOJIMPOBATH BHIYMCIICHUS, BRIOUPAS ITOAXOISITUH ISl CUTYAIUH CII0co0.

UMCJIOBBIE U BYKBEHHBIE BBIPAKEHUA. YPABHEHUA.

B TeueHue u3ydeHns Kypca yyamemycst OyaeT 1aHA BO3MOKHOCTb HAYYUThCS:

- BBIIIOJIHATH OIEPaIK ¢ YUCIOBBIMU BbIPAKECHUSIMU;

- BBIMOJIHATH Mpeo0pa3oBaHys OYKBEHHBIX BBIPAKEHUH(PACKPBITHE CKOOOK, MPUBEIEHUE 110/100-
HBIX CJIaraéMbIX);

- pelarth JMHEHHbIE YPaBHEHUS, pellaTh TEKCTOBbIE 33/1aul alre0pandeckuM METOA0M.

Yuamuiics MoJy4uT BO3MOKHOCTD:
- pa3BUTH MPENICTABICHHS O OYKBEHHBIX BBIPAKEHUSAX U UX NTPEOOPA30BAHUSX;
- OBIIAJICTh CIICIUAIbHBIMU IPUEMAMHU PELICHUS YPaBHEHUH, IIPUMEHATD almapaTr ypaBHEHUH
AJI pECHICHUA KaK TCKCTOBBIX, TaK U ITPAKTUYCCKUX 3aaa4v.

I'EOMETPUYECKUE ®UT'YPbLI. UBMEPEHUE 'EOMETPUYECKNX BEJIMYNH

B Teuenne HU3YyYCHUHA Kypca ydyamemMycs 6y)1eT AaHa BO3BMOKHOCTb HAYYUTHLCH:

- pacro3HaBaTh Ha YEPTEKaX, PUCYHKAX, MOJICIISIX U B OKPYKAIOIIEM MUPE TUIOCKUE U TIPO-
CTPAHCTBCHHBIC TCOMCTPHUICCKUC CbI/Il"ypBI " UX DJICMEHTHI,

- CTPOMTB YTJIbI, OTIPENICNIATh UX TPAJYCHYIO MEPY;

- pacrmo3HaBaTh ¥ H300paxath pa3BEPTKHU KyOa, MPSIMOYTOJIBHOTO MapayieenuIe/1a, MPpaBruiib-
HOUW TIPAMHUJIBI, IMJIHHIPA U KOHYCA;

- OIPENENATH 0 JIMHEHHBIM pa3MepaM pa3BEPTKU PUTYpHI IMHEHHBIE pa3Mepbl caMoi GUTypbl U
Ha000pOT;

- BBIYUCIIATH 00BEM MPSIMOYTOJILHOTO Mapasuiesienuieia u Kyoa.

Yyammiics moJy4uT BO3MOKHOCTh:



- HAYYUTHCS BBIYUCIATH 00BEM MPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (UTYpP, COCTABICHHBIX U3
MPSAMOYTOJIBHBIX TIapAJIICIICIIUIIEI0B;

- YIIIyOUTB M Pa3BUTh MPEJCTABICHHS O IPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (PUTypax;

- HAYYUTHCSA IPUMEHATD [TOHATUE PA3BEPTKU JJIs BBIIIOJHEHHS IPAKTUYECKUX PACYETOB.

OJIEMEHTBI CTATUCTHUKH, BEPOATHOCTU. KOMBUHATOPHBIE 3ATAYUN.

B TedyeHne HU3y4YCHUH KypcCa ydamemMycsa 6yz[eT AaHa BOBMOKHOCTb HAYYUTHLCH

-HMCII0JIb30BATh MMPOCTEHIIINE CIIOCOOBI IPECTABICHUS U aHAIN3a CTATUCTUUECKUX JTaHHBIX;
- pemath KOMOMHATOPHEIC 33/1a4U Ha HAXOXKICHHUE KOJTMYECTBA OOBEKTOB MM KOMOWHAIUH.

Yyammiicst MOJyYUT BO3MOKHOCTb:

- MPUOOPECTH MEPBOHAYAIBHBIN OMBIT OPraHU3aIMU cOOpa JaHHBIX IIPH MMPOBEIACHUH OMpOca
00111eCTBEHHOT0 MHEHUSI, OCYIIECTBIISITh UX aHAJIU3, PEJCTABIISATh PE3YJIbTATHI ONPOCa B BUJIE
TaOJIMIIBI, TUATPAMMBI;

- HAYYUTHCSI HEKOTOPHIM CIIEIUATBHBIM TPUEMaM pellieHrss KOMOMHATOPHBIX 3a]1a4.
I[lnanupyemMsble pe3yabTaThl H3yYeHHs aJIredpol B 7-9 Kiaccax

AJI'EBPAMYECKUE BBIPAYKEHW A

Bbmycmumy OCHOGHOIUL WKOJIbl OAHA 803MONCHOCHLD Hayuumovci:

® ONEpUPOBATH MOHATUAMH «TOXKJIECTBOY», «TOKIECTBEHHBIE IPe0OPa30BaHU», peIllaTh
3ajlauy, cojeprkamiue OyKBEeHHbIE JaHHbIE, paboTaTh ¢ (OPMYIaAMU;

® OIEPUPOBATH ITOHATUEM KBAJPATHOI'O KOPHS, IPUMEHSATH €r0 B BBIYUCICHUAX;

® BBINOJHATH IPeoOpa30BaHUsl BbIPAXKEHUMN, COJEPKAIINUX CTEIIEHHU C LIEJIbIMU IT0Ka3aTems-
MU U KBaJpaTHbIEC KOPHH;

®  BBINOJHATH TOXKAECTBEHHbIE IPE0Opa30BaHUs PALIMOHATIbHBIX BBIPAKEHUI HAa OCHOBE
IIpaBWJI AEMCTBUI HAJl MHOTOWIEHAMU U ajlre0pandyecKuMHU Jpo0simMu;

®  BBINOJHATH PA3JI0KEHNE MHOTOYIEHOB HA MHOKUTEIH.
Buvinycknuk nonyuum 603moxcuocmo:

®  BBINOJHUTH MHOTOILIATOBBIE MPE0OPa30BaHMs pallMOHABHBIX BBIPAXKEHUH, TPUMEHSS
HIMPOKUH BBIOOp CIIOCOOOB U MPUEMOB;

® [IPUMEHATh TOKIECTBEHHBIE IPEOOPA30BaHMsI Ul PELICHUS 3a/]ay U3 pPa3IMYHbIX pa3ze-
JIOB Kypca.

YPABHEHUA

Buvinycknuky ocHoeHoll WiK0J1bl 0AHA 603MONCHOCHb HAYYUMBCA:

® pelath OCHOBHBIE BUJIbI PAllMOHAJIbHBIX YPABHEHHI C OJTHOW MEPEMEHHOM, CUCTEMBI
JIBYX YpPaBHEHHI C IBYMs IEPEMEHHBIMU;

® [IOHMMAaTh YPAaBHEHUE KaK Ba)KHEUIIIYI0O MAaTEMATHYECKYIO MOJIEIIbJISI OTIMCAHUS U U3Y-
YEHUs Pa3HOOOPA3HBIX peajbHBIX CUTYAI[UH, peliaTh TEKCTOBBIE 3a/1a4M aJireOpanye-
CKHM METOJIOM;

® TIPUMEHATH IrpaduyecKue MPeCTaBICHUS AJIs UCCICOBAHNS YPABHEHUI, UCCIICIOBAHUS
Y PEIIEHUs CUCTEM YPaBHEHUH C JBYMS MEPEMEHHBIMH.

Bbll’lyCKHllK noayuum 603MONICHOCMb:



OBrnaneTs ceUaTbHBIME IPUEMAMU PEIICHUS YPAaBHEHUN U CHCTEM ypaBHEHUH; yBe-
PEHHO MPUMEHSTH aImapaTt YpaBHEHUH JUTsl pelieH s pa3Ho0Opa3HbIX 3a7a4d U3 MaTeMa-
TUKH, CMEXXHBIX TIPEAMETOB, IPAKTUKH;

[TpumensTh rpaduueckue MpeICTaBICHUS ISl HCCISIOBAHUS YPAaBHEHUH, CUCTEM ypaB-
HEHUH, coiepKaimx OyKBeHHbIC KO PHUITUEHTHI.

HEPABEHCTBA

Bbtnycmmky OCHOBHOU WKOJIbL OAHA 803MONCHOCHLb Haydyumoscsa:

ITonumarn TCPMHUHOJIOTUIO U CUMBOJIMKY, CBA3AHHYIO C OTHOIICHUCM HCPABCHCTBA,
CBOMCTBA YHCIOBBIX HCPABCHCTB,

Pemars nuHeliHble HEPaBEHCTBA C OJJHOM MMEPEMEHHON M UX CHCTEMBI; peliaTh KBaapaT-
HBIE HEPABECTBA C OMOPO Ha TpaduUecKue MPeICTaBICHUS;

HpI/IMeHHTB arnrmapart HEpaBCHCTB IJId PCIICHUA 3a/Ja4 U3 pa3JIMYHBIX pa3aciiOB Kypca.

Bbmycmum nojiyuum 603MONCHOCHb:

OmiazieTh pa3IMYHBIMUA IPpUEMAMH JJOKA3aTeIbCTBA HEPABECHCTB; YBEPEHHO IPUMEHSTh
anmapaTHEPaBEHCTB IS peIISHHs pa3HOOOpa3HbIX MATEMAaTUYECKUX 3a]1a4, 33/1a4 U3
CMEKHBIX MPEJIMETOB U MPAKTUKH;

[TpumensTh rpaduyeckue MpeACTaBICHUS JIJIs HCCIICIOBAHUSI HEPABEHCTB, COJCPIKAIIIX
OyKkBeHHBIE KOO(PDUIIUECHTHI.

YMCJIOBbIE MHOXECTBA

BblnyCKHuKy OCHOGHOUL WKOIbl OAHA 603MOICHOCHLD Haydyumbsca:
IToumMmath TEPMHUHOJIOTUIO U CUMBOJIUKY, CBA3aHHBIC C TIOHATHEM MHOKCCTBA, BBIIIOJI-
HATH ONCpanuu HaJl MHOKCCTBAMU,

Hcmons30BaTh HaYaIbHBIC MMpEACTABJICHUA O MHOXKCCTBC I[GI\/'ICTBI/ITCJ'II)HI)IX YUCCII.

Bbmycmmx noayuum 603MONCHOCMb:

Pa3BuBaTh npecTaBlIieHUE O MHOXKECTBAX;

Pa3BuBaTh npeacTaBieHne O YKUCIE U YUCIOBBIX CUCTEMaX OT HATypaJIbHBIX YUCEI J0
JEHCTBUTEILHBIX; O POJIM BBIYUCIICHUN B TIPAKTHKE;

Pa3BuTh 1 yriyOuTh 3HAHUS O JECSITUYHOM 3aMMCH JEHCTBUTENBHBIX YH-
cen(nepuoanuecke U Hermepruoandeckue Apoou)

OYHKIIU

BoinycknuKy 0cHO6HOI WIKOIbL OGHA 603MOMCHOCHL HAYYUMBCA:
ITorMMAaTE ¥ UCITOIB30BATh q)yHKHI/IOHaJ'H)HBIe IIOHATHUS S3BIK (TepMI/IHLI, CHUMBOJINYEC-
ckre 0003HAYEeHHUS);

Crpouts rpaduku 371€eMEeHTapHBIX PYHKIINMA, NCCIIE0BATh CBOMCTBA YUCIOBBIX (PYHKIIMH
Ha OCHOBE M3y4Y€HUS MOBEJIEHUS X IpadUKoB;



[ToHnMaTh PYHKIMIO KaK BaKHEHIITYI0O MaTEMAaTHUYECKYIO MOJEIb JUIsl OTIMCAHUS MPOoLec-
COB U SIBJIEHUI OKPY’KAIOLIEro MUPA, IPUMEHSATh (DYHKIIMOHAJIBHBIN SA3BIK [T OMUCAHUS
U MCCIIEIOBAHUS 3aBUCUMOCTEN MEKAY (PU3NUYECKUMU BEJIMYUHAMY;

[ToHrMAaTh U UCTIONB30BATh SI3BIK MTOCIIEIOBATEIBHOCTEN (TEPMUHBI, CAMBOIMYECKHE 000-
3HAYCHUS )

[TpumensTh PopMyIbl, CBSI3aHHBIE C ApU(METHUECKOW M F€OMETPUUECKOM MpOorpeccusi-
MM, U anmnapar, c(OpMUPOBAHHBII NPH U3YYEHUH IPYTUX Pa3iesoB Kypca, K pPELICHUI0
3aJa4, B TOM YHCJIE€ C KOHTEKCTOM U3 PEAIbHOU KU3HU.

Bbmycmmk noayuum 603MONCHOCMb:

[IpoBoauTh Hccae0BaHUs, CBSI3aHHBIE C U3YUEHUEM CBOWCTB (DYHKIMH, B TOM YHUCJIE C
HCIIOJIb30BaHUEM KOMIIBIOTEPA; Ha OCHOBE TpauKOB U3YUYECHHBIX (DYHKIUN CTPOUTH 00-
Jiee CIOXKHbIe Tpaduku (KyCOYHO-3a/IaHHBIC, C BBIKOJIOTHIMU TOYKAMU U T.I1. );
Hcnonb3oBath (QyHKIIMOHATBHBIC TPEJICTABICHUSI U CBOMCTBA (DYHKLMU PELICHUS MaTe-
MaTHYECKHX 3314 U3 Pa3INYHbIX pa3desioB Kypca;

Pemarh KoMOMHUPOBAHHBIC 33/1a49¥ ¢ TPUMEHEHHEM (DOPMYJT N-TO YICHA U CyMMEI TIep-
BBIX N YWICHOB apU(PMETUYECKON U FT€OMETPUUECKON MPOTPECCH, TPUMEHSISI IPU 3TOM
anmnapar ypaBHEHUH 1 HEPABEHCTB;

[TornMarth apupMETHIESCKYIO U TEOMETPUICCKYIO TIPOTPECCHH KaK ()YHKITUH HATYpalb-
HOT'O apTyMEHTA; CBSI3bIBATh apU(METHUECKYIO IPOTPECCHUIO C JIMHEHHBIM POCTOM, I'€0-
METPUYECKYIO - C SKCIIOHEHIUATbHBIM POCTOM.

DJIEMEHTBI [TPUKJIA JTHOM MATEMATHUKHA

Buvinycknuky ocHo8HOI WIKOJIbL 0AHA 603MOMCHOCHb HAYYUMBCA:

Hcnonp30BaTh B X0/€ pEIICHUS 3a/1a4 JICMEHTAPHBIC MPE/ICTABIICHUS, CBSI3aHHBIC C
MPpUOJIMKEHHBIMU 3HAUYEHUSIMH BEJTMYHH,

Hcnonbk3oBath mpocTeiiiye crnocoObl MpeACTaBIeHUs U aHAlTN3a CTATUCTUYECKUX JIaH-
HBIX;

HaxoauTh OTHOCUTENBHYIO YAaCTOTY U BEPOSTHOCTH CIy4ailHOTO COOBITHS;

Pemars koMOMHATOpHBIE 33]]a4l HA HAXO0XK/IEHUE YnCIa 0ObEKTOB MIIM KOMOMHAIIHI.

Bbmycmmk nojiyuum 603MONCHOCMb:

[ToHATH, YTO YKHCIIOBBIE AAHHBIE, KOTOPbIE UCIIONB3YIOTCA ISl XapaKTEPUCTUKHA OOBEKTOB
OKPY’KaIOIIEro MUPA, SBJISIOTCS MPEUMYILECTBEHHO MPUOIMKEHHBIMU, UTO T10 3aIUCH
npUOIMKEHHBIX 3HAUCHUH, COAEPIKAILMXCS B MUH(OPMAIIMOHHBIX UCTOYHUKAX, MOKHO
CYIMTb O MOTPELIHOCTH MPUOIHNKEHHUS;

[ToHATH, YTO MOTPEIIHOCTD PE3yJIbTaTa BEIUMCIEHUH TOJKHA OBITH COM3MEpUMa C T10-
IPELIHOCTBIO UCXOAHBIX IaHHBIX;

[Ipro6pectu nepBoOHaYaANBHBIN OMBIT OPraHU3aIK cOOpa TaHHBIX IPU MTPOBEIECHUN
OIpoca OOIECTBEHHOT0 MHEHHMSI, OCYILECTBIISATh UX aHAIN3, IPEJCTABIATh PE3yIbTaThl
orpoca B BHJIE TaOJIUIIbI, IUArPaMMBI;

[IproGpectu ONbBIT NPOBEAEHUS CIYyYalHBIX SKCIIEPUMEHTOB, B TOM YHCJIE C IIOMOILBIO
KOMITBIOTEPHOTO MOJIETTMPOBAHMS, HHTEPIIPETALMU UX PE3YyJIbTAaTOB; HAYUYNUTHCS HEKOTO-
PBIM CIIEUAIbHBIM pUéMaM pelieHnss KOMOMHATOPHBIX 3ajad.



IInanupyemMbie pe3yJbTaThl H3yYeHUsI TeOMeTPHH B 7-9 Kiaccax

I'EOMETPUYECKUE ®UT'YPbI

Botnycknuky ocHo6HOIl WIKObL 0AHA 803MOHCHOCHIL HAYYUMBCA:

[Tonb30BaThCs SI3BIKOM T€OMETPUU ISl ONUCAHUS PEMETOB OKPYKAIOIIET0 MUPA U UX
B3aUMHOT'O PACIOJIOKECHUS;

Pacrio3naBath 1 H300pakaTh Ha YEPTEkKaX U PUCYHKAX TEOMETPUUECKHE (DUTYPBI U UX
KOMOMHAIIHH;

Knaccudunuposats reometpruyeckue GUrypsl;

HaxoauTh 3HaueHus JJIMH JTMHEWHBIX JIEMEHTOB (PUTYp M UX OTHOIICHHUS, TPAJAYCHYIO
Mepy yrioB oT 0 1o 180°, mpuMeHsist onpeeeH s, CBOMCTBA M MPU3HAKKA (PUTYDP U UX
3JIEMEHTOB, OTHOILIEHUS GUryp (paBeHCTBO, 0J001E, CUMMETPHS, IIOBOPOT, Mapajlieib-
HBIN [IEpEHOC);

OmnepupoBath ¢ HaYaJIbHBIMU MOHITHSIMH TPUTOHOMETPHUH U BHITIOTHATH 3JIEMEHTapHbIC
orepanuu HaJ GyHKIUSIMH YTIIOB;

Jloka3pIBaTh TEOPEMBI;

Pemate 3amaun Ha JOKa3aTEIBCTBO, ONMUPASCh HA U3YyYEHHBIE CBOMCTBA (UTYp U OTHO-
HICHUN MEXIY HUMU U IPUMEHSIS U3y4YE€HHBIE METO/IbI JJ0Ka3aTeIbCTBA;

Pemiate HecnoxHbIE 33/1a4M HA TTOCTPOCHUE, PUMEHSISI OCHOBHBIE aJITOPUTMBI IIOCTPOE-
HUSA C TIOMOIIBIO ITUPKYJIS U JTUHEHKH,

Pemarsn HpOCTCﬁIlIPIG IUIAHUMETPUYCCKHEC 3aJlavuH.

BbINYCKHUK MOJY4YHT BO3MOKHOCTH

OBazeTs METOJaMH PEIICHHMS 33/1a49 HAa BBIYMCICHUE U JIOKA3aTeIhCTBO: METOJIOM OT
MIPOTUBHOTO, METOJIOM TOJ00MSI, METOZOM Tiepe0opa BApHAHTOB M METOIOM T€OMETPH-
YECKHUX MECT TOYCK,

[TproGpecTy ONMBIT MPUMEHEHHSI aNTe0OPanuecKOT0 W TPUTOHOMETPHUECKOTO afrmapara u
UJEN ABUKEHUS IIPU PELIEHUN T€OMETPUYECKHX 3a]1a4;

OBnazneTs TPATUIIMOHHOM CXEMOM pellIeHus 3a]]a4 Ha TTIOCTPOEHUE C IIOMOIIBIO0 IUPKYIIS
Y JIMHEWKH: aHaJIN3, MMOCTPOCHHE, JOKA3aTSILCTBO U UCCIICIOBAHME,

HayuuTscs pemiaTh 3a1a4u Ha MOCTPOSHUE METOI0M T'€OMETPUIECKIX MECT TOYEK U Me-
TOJIOM IIOJ00H;

[IproGpectu ONBIT HCCIEI0BaHUS CBOMCTB MJIAHUMETPUUYECKUX (PUTYP C TIOMOIBIO KOM-
MBIOTEPHBIX MPOTPAMM,;

[IproGpecTy ONBIT BHITOIHEHUS IPOEKTOB.

N3MEPEHUE 'EOMETPUYECKUX BEJIMYNH

BoinyckHUKy 0CHOGHOII WIKOIbL OAHA 603MONCHOCHLD HAYHYUMIbCA:

Vcnonb30BaTh CBOWCTBA U3MEPEHHUS AJTUH, YIJIOB U IUIOMIAJCH MTPpU pEeLIeHUH 3a1a4 Ha
HaXOKJICHUE JJTMHBI OTPe3Ka, AJTMHBI OKPYKHOCTH, AJTUHBI IyTH OKPYKHOCTH, TPalyCHOM
MEpHI yIIa;

Bbruucnate mionaay TpeyroiabHUKOB, MPSIMOYTOJIBHUKOB, TPAIELHi, KPYTOB U CEKTO-
pOB;



BbIUuCIATh AMMHY OKPYKHOCTH U ITMHY JYTH OKPYKHOCTH;

BbIUuCATh AMMHBI TUHEWHBIX 3JIEMEHTOB (DUTYDP U MX YTJIBL, UCIIONIb3YS U3yYCHHbIC
¢dbopMyIbl, B TOM 4ncie GOpMYIIbl JITUHBI OKPYKHOCTH U ITHHBI TyT'H OKPY>KHOCTH,
dbopmyIIsl mIomaaei Guryp;

Pemrate 3a1aun Ha 10KA3aTENBCTBO C UCIOIB30BaHUEM (POPMYIT JVTMHBI OKPYKHOCTH U
JUIMHBI YT OKPY>KHOCTH, (popmya muromaaeit puryp;

Pemate npakTuueckue 3a/1a4u, CBI3aHHBIC C HAX0XKICHUEM I'€OMETPUYECKUX BEITHMYMH(
UCTIONB3YS MPU HEOOXOJMMOCTH CIIPABOYHUKHU M TEXHUYECKHUE CPE/ICTBA).

BbinyCKHUK MOJYYUT BO3MOKHOCTH HAYYUThHCS:

Boruucnsate miomanu ¢Guryp, COCTaBICHHbBIX U3 ABYX WK OoJiee MpsSMOYTOJIbHUKOB, I1a-
paJlIesIorpaMMOB, TPEYTOJIbHUKOB, KPYIa U CEKTOPA;

BbruncnsaTe miomaam MHONOYTOJIbHUKOB, UCIIOJIb3YSl OTHOIIEHUS PABHOBEJIUKOCTU U
PaBHOCOCTaBJIEHHOCTH.

[TpumensTh anredOpanyecKuil ¥ TPUTOHOMETPUUECKHI anmapar u UAeu JBUKESHUS IIPU
pELIeHNH 3a]1a4 Ha BIUMCIICHHE II0L[a1ed MHOTOYT'OJIbHUKOB.

KOOPJIMHATEI

Boinycknuky 0CHO6HOII WIKOIbL 0AHA 603MOHCHOCHIL HAYYUMbCAS

BeruucnaTe AiMHy OTpe3ka 1o KOOpAUHATaM €ro KOHIIOB; BBIYUCIISATh KOOPJAUHATHI cepe-
JIMHBI OTPE3Ka;

Hcnons30BaTh KOOPAVMHATHBIA METO/, IS U3YUEHUSI CBOMCTB MPSIMBIX M OKPYKHOCTEH.

BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTD

OBnazneTs KOOPAMHATHBIM METO/I0OM PELIEHUS 3a7a4 Ha BBIYMCIEHUE U JI0KA3aTEeNbCTBO;
[IproGpecTy ONBIT UCIIOJIB30BAHUSI KOMITBIOTEPHBIX MPOTaMM JJIsl aHAJIW3a YaCTHBIX CIY-
YyaeB B3aMMHOT'O PAaCIOJIOKEHUS OKPYKHOCTEH U MPSIMBIX;

HpI/IO6peCTI/I OIIBIT BBIITOJTHCHUSA IIPOCKTOB.

BEKTOPbI

BoinyckHUKy 0CHO6HOIU WIKOIbI O0AHA 603MONCHOCHIL HAYHYUMIbCA:

OnepupoBarh ¢ BEKTOPAaMU: HAXOUTh CYMMY U Pa3HOCTb JIBYX BEKTOPOB, 3aJJaHHBIX
F€OMETPUYECKH, HAXOAUTh BEKTOP, PAaBHBIN ITPOU3BEACHUIO 33JaHHOTO BEKTOPA HA YU C-
710;

Haxonuts 17151 BEKTOPOB, 3aJaHHBIX KOOPAMHATAMMU: JUIMHY BEKTOPA, KOOPAUHATHI CyM-
MBI U Pa3HOCTHU ABYX M 0oJiee BEKTOPOB, KOOPAWHATHI TPOU3BEACHUS BEKTOPA Ha YHUCIIO,
IpUMEHSS IPH He0OXOAUMOCTH MePEMECTUTEbHBIN, COUeTATENbHbIN U pacipeaesiu-
TEJIbHBIN 3aKOHBI;

Beruucnare ckansipHOe POU3BENEHNE BEKTOPOB, HAXOAUTh YIOJl MEXIY BEKTOPaMHU,
YCTaHaBIUBATh MEPIIEHIUKYISPHOCTD MPSMBIX.

BpInyCKHUK MOJYyYHT BO3MOKHOCTD



° OBJIaI[eTB BCKTOPHBIM MCTOAOM IJId PCIICHUA 3a4a4 Ha BBIYMCJIICHUC U TOKA3aTCIbCTBO,

e [IpuoOpecTH OMBIT BBHITIOIHEHUS IPOECKTOB.

Couepma}me Kypca MaTEMaTUKHU B 5-9 knaccax

ConepxaHue Mamemamuueckozo 00pa3oeanus ¢ 5-6 Kiiaccax MpeacTaBICHO B BUJE Clie-
JYIOIIHUX COJEPKATEIbHBIX Pa3/eioB: «ApupmeTuray, «UuciaoBble H OyKBeHHbIE BbIPa-
JKeHusl. YpaBHeHus», «['eomerpudeckue purypol. U3Mepenne reomeTpudecKux Beam-
YHH», «IJIEMEHTbI CTATUCTHKHU, BeposATHOCTU. KomOuHaTOpHbIE 3a1a4m». «MaTemaTu-
Ka B HCTOPHYECKOM Pa3BUTHID)

Copepxanne pa3aena «ApudmMeTurka cyKuT 0a30i Ui JaTbHEUIIET0 H3y4eHHs yJa-

MUMHUCA MaTCMAaTUKH U CMCKHBIX AUCIUIIINH, CHOCO6CTByeT Pa3BUTHUIO BBIYMCIIMTEIIFHOM
KYJBbTYPBI 1 JIOTUYCCKOT'O MBIIIJICHUS, (1)OpMI/IpOBaHI/IIO YMCHHA ITOJIb30BATLCA aJITOPUTMAMU,
a TaKXKe HpI/I06p€T€HI/IIO IMPAKTUYCCKUX HABBLIKOB, HCO6XOIII/IMI>IX B HOBCCIIHGBHOfI KHU3HU.
Pa3BuTHe MOHITHS O YUCHE CBI3aHO C HN3YUCHUCM pAlMOHAIIBHBIX YUCCJI: HATYPAJIbHBIX YU-
CCJI, OOBIKHOBEHHBIX U JCCATUYHBIX z[po6el71, IMOJIOKHUTCIIbHBIX U OTPHULATCIIbHBIX YHUCCII.

Coneprxanue paznena «UuciaoBble U 0yKBeHHbIE BbIpaKeHHsl. YpaBHeHUsD» GOpMHPY-
10T 3HaHUS O MaTeMaTH4eCKOM si3bIke. CyllleCTBEHHAs POJb IIPU 3TOM OTBOAMTCS OBJIAJIE-
HUI0(OpMaJIbHBIM annapaToM OYKBEHHOTO HCUMCIICHUs. V3ydeHne matepuasia cnocoOCTBY-
eT (opMUPOBAHUIO Y YUAILIMXCA MAaTEMaTHYECKOI0 aniapara pelieHus 3a1a4 ¢ HOMOIBIO
YpPaBHEHUU.

Conepxanne pasnena «I'eomerpudeckne purypsl. U3mepenune reoMmeTpuiecKux Be-
JMYHH», GOPMUPYET y yHalIUXCs MOHATHS T€OMETPUIECKHUX (UTYpP Ha IUIOCKOCTH U B MPO-
CTPaHCTBE, 3aKJIaJIbIBAET (DOPMUPOBAHUS TEOMETPUUECKON «PEUr», pa3BUBAET MPOCTPaH-
CTBEHHOE BOOOpaKEHUE U JIOTUYECKOE MBIIIIJICHHE.

Conepxanue pazziena «JeMeHTbl CTATUCTUKH, BeposiTHOCTH. KoMOMHaTOpHBIE 3a/1a-

Ym» - 0053aTENIbHBIA KOMIIOHEHT IIKOJIBHOTO 00pa30BaHusl, YCHUIIMBAIOIIMNA €ro MPUKIaJHOE
U MPaKTHYECKOe MPUMEHEHHEe. DTOT MaTepral HeoOX0aUM IpexJie Bcero it GopMHpOBa-
HUS y ydanuxcs QyHKIMOHAIBHON rPaMOTHOCTH, YMEHUS BOCIIPUHUMATh U KPUTUUECKH
AHAIM3UPOBATh UHPOPMAIIHIO, IPEACTABIEHHYIO B pa3IUYHbIX (pOpMax, IOHUMATh BEPOSAT-
HOCTHBIM XapaKkTep MHOTUX PEAJBHBIX 3aBUCUMOCTEN, IPOU3BOAUTH MPOCTEHIIINE BEPOAT-
HOCTHBIE pacuérhl. M3yueHre oCHOB KOMOMHATOPUKHU MO3BOJIUT yJalleMycCsl OCYIECTBIISTh
paccMOTpeHHeE CllyyaeB, nepedop BapHaHTOB, B TOM YHCJIE B IPOCTEHIINX MPUKIATHBIX 3a-
Jagax.

Paznen «MaTtemaTHKa B HCTOPHYECKOM Pa3BUTHW» IpeJHA3HAUYEH Ui HOPMUPOBAHUS
NpeCTaBICHUI O MaTEeMaTHKE KaK YaCTH YeJIOBEYECKON KYJIbTYPBI, /Ui OOIIEro pa3BUTHS
MIKOJBHUKOB, JIJIsl CO3aHUs KYJIbTYPHO-UCTOPHUUECKON Cpe/ibl 00yUEeHHSI.

Conepxanne Kypca anzeopel B 7-9 xkiaccax mpeICcTaBICHO B BUJE CIEAYIONINX pa3fie-
J0B: «Aaredpa», «Huca0BbIe MHOKECTBA», «DYHKINN», «DJIeMEeHThI NPUKJIATHOH Ma-
TEeMAaTUKW», «AJIredpa B HCTOPUYECKOM Pa3BUTHI)



Coneprkanue paszena «Ajaredpa» GopMupyeT 3HaHUS 0 MATEMATHIECKOM SI3bIKE, HE00-
XOOUMBIC IUTA PCIICHUA MAaTCMATUYCCKUX 3a1aY, 3aaa4 U3 CMCKHBIX TUCHUIIIINH, 4 TAKKC
NpaKkTUYEeCKHX 3a/1a4. M3yuenne marepuaina crocoocTByeT (POPMUPOBAHUIO Y YUAIIUXCS Ma-
TEMaTUYECKOr0 arnrapara pelieH s 3aJa4 ¢ IOMOIIbI0 YpaBHEHUH, CUCTEM YPaBHEHUM U He-
pPaBEHCTB.

Marepuain 1aHHOTO pasJielia MPeCTaBIeH B aCIEeKTe, COCOOCTBYIOMEM (OPMUPOBAHUIO
Yy yqaluxcda YMCHHUS MMOJIb30BAThCA aJITOPUTMAMMU. CyH_[eCTBeHHaH POJIb IIPpU 3TOM OTBOJUT-
Csl pa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHUS — BAYKHOHM COCTABIISIFOIIEH HHTEIICKTYAIBHOTO
pa3BUTHS YEIOBEKA.

Coz[epxcaHHe pasaciia «UucJ10BbIe MHOKECTBA» HAIICICHO HA MaTEMaTHUECKOE pa3Bu-
THUC yJalluxcs, (bOpMI/IpOBaHI/IC Y HUX YMCHHU TOYHO, CIKATO U SICHO MU3JIaraTb MbICJIU B YCT-
HOU U MMCHMEHHOM peUn. MaTepHan pa3aciia pa3BUBACT IOHATHUEC O YUCIIC, KOTOPOEC CBA3aHO
C U3YUCHUEM ﬂeﬁCTBHTeHBHBIX YHUCCII.

Llenb conepkanus pazaena « @yHKIUU»- OJyYeHHE IKOIbHUKAMU KOHKPETHBIX 3HAHHUH 0
(GyHKLIMYU KaK BaKHEHIIeH MaTeMaTUYeCKOi MO JUIsl OIIMCAHUS U UCCIIEI0BaHMSI ITPO-
LIECCOB U SIBJICHUH OKpy»Katomiero Mupa. CoOOTBETCTBYIOLIMM  MaTepHall ClIOCOOCTBYET
Pa3sBUTHIO BOOOPAKEHUS U TBOPUECKUX CIIOCOOHOCTEN yyaluxcs, yMEHHIO HCII0JIb30BaTh
pa3IUYHbIE SI3bIKM MAaTEMATUKH (CIIOBECHBIN, CUMBOJIIMYECKUH, TpapUUECKUi ).

Copepxanue pazzena « JjaeMeHThl NPUKJIAAHOI MATeMaTUKW» PACKPBIBAET MPUKIIA-
HOE€ U MIPAKTHUECKOE 3HAUCHHE MAaTeMAaTHKU B COBPEMEHHOM Mupe. MaTepuan TaHHOTO pa3-
Jierna crocoocTByeT (POPMUPOBAHHUIO YMEHHUS IPECTABIIATh U AaHATM3UPOBATH PA3ITNIHYIO
UH(POPMALINIO, TOHUMAHUIO BEPOSTHOCTHOTO XapaKTepa PealbHbBIX 3aBUCUMOCTEH.

Paznen «Anaredpa B ucTOpuMYecKOM pa3BUTHH» IpeIHa3HAauYeH A7 GOPMUPOBAHUS
IIPEJICTAaBICHUNA O MAaTEMaTUKE KaK YaCTH YEIOBEUECKOUN KYIbTYpHI, Ui OOLEro pa3BUTHS
IIKOJIbHUKOB, CO3/IaHUs KYyJbTYPHO-UCTOPUUYECKOM cpeibl 00yUeHUsl.

Conepxanue Kypca ceomempuus 7-9 kiaccax IMpeICcTaBICHO B BUE CIEAYIOIUX COAEpKa-
TeNbHBIX pa3fenoB: «I'eomerpuueckue Gpurypbn», «M3mepeHne reoMeTpuuecKuX BeJIu-
yuH», «Koopannare», «BekTopbn»

Copepxanue pasgena «I'eomerpuyeckue purypbp» CiyXuT 6a30i Juist JaIbHENUIIETO
U3y4YeHHsl yJallluMUCs reoMeTpuu. M3yuenne Marepuana cnoco0CTByeT pOpMHUPOBAHUIO Y
yuyalmxcs 3HaHUM 0 reOMEeTpHUUecKol (Gurype Kak BaXHeHIeln MaTeMaTnyecko Moiesu
JUIsl OIIMCAHMs peaJIbHOrO MUpa. I 1aBHas 11e/1b JAaHHOTO pas3zesia - pa3BUTh Y y4YalllUXCs BO-
oOpakeHHe U JIOTUYECKOE MBIIIJICHUE MyTEM CHCTEMaTHUYECKOI0 U3YYEHUsI CBOICTB reo-
METPUYECKUX (UTYp M MPUMEHEHHsI 3THUX CBOICTB IIPU PELICHUH 33124 BBIYUCIUTEILHOTO
U KOHCTPYKTHUBHOTO xapaktepa. CyliecTBeHHasi poJib IPU 3TOM OTBOJUTCS Pa3BUTHIO I€0-
MeTpuueckol uHTyunuu. CodeTaHue HarisiHOCTHU C (pOpManbHO-IOTHYECKUM MOIX0I0M
ABJIIETCS. HEOTHEMIIEMOI YaCThIO0 FEOMETPUUYECKUX 3HAHUH.

Conepxanue paznena «M3mMepeHue reoMeTpuYecKUX BeJHYHH» PacIIUpseT U yriayo-
JISIeT TMpeACTaBIEHUE YUalluxcsi 00 U3MEPEHUSX JJINH, YTJI0B U Iuiouaaen puryp, crnoco0-
CTBYeT (POPMUPOBAHUIO MPAKTHYECKUX HABBIKOB , HEOOXOJAUMBIX KaK MPUPEIIEHUN FeOMeT-
pPUYECKHX 3aJ1a4, TaK U B IIOBCETHEBHOM KU3HU.



Conepxanue pasznenoB «KoopanHaTbDy, «BeKTOpbDY pacimmpser u yrayoser npea-

CTaBJICHUS yYalIUXcs O METO/I€ KOOPIAUHAT, Pa3BUBAET YMEHNUE MPUMEHSThH alredpandeckuit
anmapar Ipy pelieHUH TeOMETPUUECKUX 3a/1a, a TAKXKE 3a/1a4 CMEXHBIX JTUCIUTLIIUH.
Paznen «I'eoMeTpusi B MCTOPUYECKOM Pa3BUTHM», COJEPKAHUE KOTOPOro hparMeHTapHO
BHEJIPCHO B M3JI0KEHIE HOBOTO MaTepHalia CBEJACHUS 00 aBTOpax M3ydaeMbIX ()aKTOB U TEO-
pEeM, UCTOPUU UX OTKPBITHS, IPeAHAa3HaueH A1 GOPMUPOBAHUS MIPEICTABICHUM O T€OMET-
pPHUH KaK 9acTH YEJIOBEUYECKON KYJIBTYPHI, ISl OOIEro pa3BUTHUS IIKOJIBLHUKOB, JIUIS CO3/IaHUS
KYJIBTYPHO-UCTOPHUECKOH cpefibl 00yueHH .

COJAEPKAHUE KYPCA MATEMATHKH 5-6 KJIACCOB.

Apugpmemuxa
HartypajbHble yncia

Psn natypanbHbixX uncen. JlecsiTuuHas 3anuch HaTypaibHbIX yncesn. OKpyTjieHUe HaTy-
paJbHbBIX YHCEI.

Koopaunarsslii jiyd.

CpaBHeHMe HaTypabHbIX yKcell. Cli0)KeHUe U BBIUMTaHUE HAaTypalibHbIX uncell. CBoii-
CTBAa CJIOXKCHMUS.

YMHOXEHUE U IeJIeHUEe HAaTypalbHbIX unces. CBOMCTBAa yMHOXKEHH. JleneHue ¢ ocrat-
koM. CTeneHp unciia ¢ HaTypaldbHBIM IMOKa3aTeIeM.

JlenuTtenu v KpaTHbIE HATYpaldbHOrO yncia. Hanbonpmmii oOumii nenurens. HanmeHb-
miee obmiee kparHoe. [IpusHaku nenmumoctu Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

[Ipocteie u coctaBHbIe uncia. Paznoskenue yncesn Ha MPOCThIE MHOKUTEITH

Pemenne TeKCTOBBIX 33/1a4 apru(PMETHUSCKUMH CIIOCOOAMH.

OO0bIkHOBEHHBIC TpoOu. OCHOBHOE CBOMCTBO Apodu. HaxoxaeHue apodu oT yucia.
Haxoxaenue uncna no 3HaueHuto e€ npodu. [lpaBunbpHble U HENpaBUIbHBIE APOOH.
CMmelanHble yHcha.

CpaBHeHHE OOBIKHOBEHHBIX APOOEH U CMEIIaHHBIX Ynucel. ApupMeTHIecKre JeHCTBUS C
OOBIKHOBEHHBIMH JIPOOSIMU M CMEIIAaHHBIMU YHCIIAMH.

Hecsituunbie qpoou. CpaBHEHUE U OKPYTIJIEHHUE JECITHUHBIX Apodel. Apudmernyeckue
NEeNCTBUS C JeCATUYHBIMU Ipo0simu. [Ipukunku pe3ynbraToB BerurciaeHuil. [Ipeacrasne-
HUE JECITUYHOHN IpoOU B BUie OOBIKHOBEHHOH IpoOU M OOBIKHOBEHHOM B BUJIE Jecsi-
TUYHOU. beckoHeuHble epruoguiecKue JecITHUHbIe IpodH . JlecsTuuHoe MpuOImKeHne
OOBIKHOBEHHOMH J1pO0H.

OtHowenwue. [IpolieHTHOE OTHOLIEHNE ABYX YKcen. [lenenne yrcna B JaHHOM OTHOILIe-
HuK. Macmra0.

[Tponopuus. OcHoBHOE cBOMCTBO nponopuuu. [Ipsimas u o6paTHas MpONOpPLHOHATIBHBIE
3aBUCHUMOCTH.

[IpouenTel. Haxoxnenne nponeHToB oT yncia. Haxoxxienue uncia 1no ero npoueHTam.
Pemennie TeKCTOBBIX 3a/1a4 apu(PMETHUECKUMHU CIIOCOOaMH.

PanunonaJibHbIE YHCJIA

HOJ’IO)KI/ITeJ'IBHI)Ie, OTpHULATCIBHBIC YK CJIa U YUCIIO 0.

HpOTI/IBOHOJ'IO)KHLIC qucia. MOJIy.TIB qucia.

HeJILIe yuciaa. PanmmonanabHbIE YKCIa. CpaBHCHI/IC pallnOHAJIBHBIX YHUCCIIL. ApI/I(pMeTI/IqC-
CKHE JECUCTBUS C pallnOHaJIbHBIMHA YUCJIAMH. CBoMCTBa CIOXKEHHS U YMHOXCHUSA palinuo-
HaJIbHBIX YHUCCII.



e Koopaunarnas npsimasi. KoopauHaTHas III0CKOCTb.

BeJInYMHBI, 3aBUCHMOCTH MEKAY BeJTMYUHAMU.
e EQuHMIBI JUIMHBL, TUTOMAU, 00bEMA, MACChl, BDEMEHH, CKOPOCTH.
e [lapamerpbl 3aBUCHMOCTEH MKy BellmunHamMu. [IpencTaBieHrne 3aBUCUMOCTEH B BUIE
dbopmyn. Beraucnenus mo popmysam.

YucnoBble 1 OyKBeHHbIE BHIPAKeHUA. Y PABHEHUS.

e YucroBble BeIpaK€HUs. 3HAUEHUE YUCIOBOTOBbIpaxeHus. Ilopsgok neiicTBuii B uucio-
BBIX BBIpOKEHHIX. bykBeHHbIe BeIpaskeHUs. PackpreiTie ckobok. [TogoOnble cnaraemeie,
IpUBEJEHNE TIOJOOHBIX cilaraeMblx. GopMyJibl.

e VYpauenus. Kopenb ypaBuenus. OCHOBHbIE CBOMCTBA ypaBHEHUH. PerieHue TeKCTOBbBIX
3a/1a4 C IIOMOILBIO YPaBHEHHUM.

DJIeMeHThI CTATUCTHKH, BepossiTHOCTH. KoMOnHAaTOpHBIE 32124 M.
e [lpencraBiieHue TaHHBIX B BUJIE TaOJIHII, KPYTOBBIX M CTOJIOYATHIX IUArpaMM, rpadukos.
e C(Cpennee apudmernueckoe. CpeqHee 3HaUCHNUE BETHUNHBI.
e CnyuaitHoe coObiTHE. JlOoCTOBEpHOE M HEBO3MOXKHOE COOBITHS. Perenne koMOnHATOP-
HBIX 3a1a4.

I'eomerpuueckue gpurypsl.U3mepenus reomeTpu4ecKuX BeTHYHH

e Ortpe3sok. [loctpoenue otpeska. [[nnnHa orpeska, 1oMaHoi. Mi3mMepenue NiuHbl OTpE3Ka,
IIOCTPOEHHUE OTpe3Ka 3a1aHHOM HbL. [IepumeTrp MHOroyronsHuka. Ilnockocts. Ips-
Mmas. Jlyu.

e Vron. Bunel yrnos. I'pagycHas mepa yria. i3mepeHnue U NoCTpOEHHUE YIJIOB C IOMOIIBIO
TPaHCIIOPTHPA.

e [Ipsmoyronbauk. KBagpat. TpeyronbHuk. Buasl TpeyronbHukoB. OKpY:KHOCTb U KPYT.
Jmuna okpykuoctr. HYucio [].

e PasenctBo ¢uryp. Ilonstue u coiictBa miomaau. [Inomans npsMoyrojasHIUKa 1 KBaji-
para. [Inomane kpyra. Ocb cuMMeTpUH (QUTYPHI.

e HarnsaHsle nNpeacTaBleHUs O MPOCTPAHCTBEHHBIX (PUTypax, TAKUX KakK: MPSAMOYTOIbHBIN
napajuienenunesn, Kyo, nupaMuaa, HMIUHAP, KOHYC, map, chepa. [Ipumeps! pazBépTok
MHOT'OI'PaHHHMKOB, IIUJIMH/IPA, KOHYca. [loHsaTHe 1 cBolicTBa 00BEMa. O0BEM IpsAMO-
YroJIbHOTO Napaijiesienunea u Kyoa.

e BsaumHOe pacrnosiokeHue AByX NpsAMbIX. [lepnennukynspuelie npsamslie. [lapamiensHsle
IpsIMBIE.

e (OceBas M LIEHTpaJIbHasi CAMMETPUHU.

MareMaTHKa B HCTOPHYECKOM Pa3BUTHH.

Pumckas cucrema cuncnenus. [lozunmonnsle cucrtemsl curciaenus. Obo3znauenue uudp B
[pesueii Pycu. CrapunHble MephI 1IMHBL. BBeieHNE MeTpa Kak eqUHUIBI AIuHbBL. MeTpudeckas
cucrema Mep B Poccu, B EBponie. McTopust popMupoBanus MareMaTHY€CKUX CUMBOJIOB. J{pobu
B BaBunone, Erunte, Pume, Ha Pycu. OTkpbITHE A€CATHUHBIX 1poOeil. Mup npocThix yucen. 30-
notoe ceueHue. Yucno 0. [TosiBiieHne OTpUIIaTEIbHBIX YUCEN.

JI.® Maruaunkwuii. [1.JI.YeOpimes. A.H.Konmoropos.

Ko/inuecTBO KOHTPOJIBbHBIX PadoT:

B 5 knacce- 10 B 6 knacce-12



COJAEPKAHUE KYPCA AJITEBPBI 7-9 KVIACCOB

% AlireOpanyeckue BbIpaKeHus

BolpakeHue ¢ nepeMeHHbIMU. 3HaYEHHE BBIPAKEHUS C IEPEMEHHBIMU. J[OIIyCTUMBIE 3HAUE-
HUs iepeMeHHbIX. ToxnecTBo. ToxxaecTBeHHbIE TPe0Opa30BaHus aIreOpanuecKuX BHIPAKEHUH.
JlokazaTeabCTBO TOXKJIECTB.

CreneHnsp ¢ HaTypalbHBIM IIOKa3aTeneM U e€ cBoiictBa. OnHouneHsl. OHOWIEH CTaHIapTHO-
ro Buja. CreneHb ogHowIeHa. MHorowieHsl. MHOrouneH ctanaapTHoro Buja. CTeneHb MHOTO-
yieHa. Clio)keHHe, BBIYUUTAaHUE U YMHOKEHHE MHOTOWIEHOB. POpMYyJIbl COKPALIEHHOIO YMHO-
JKEHUS: KBaJpaT CyMMBbI M KBaJpaT Pa3HOCTHU JABYX BBIPAXKEHUM, IPOU3BEIECHUE CYMMBI U Pa3HO-
CTH JIBYX BbIpakeHUH. Pa3noxeHne MHOrowieHa Ha MHOXKUTEH. BeiHeceHne MHOXKUTENS 3a
cKoOKu. Metoa rpynnupoBku. Pa3HOCTH KBaapaToB IBYX BbipakeHui. CyMMa U pa3HOCTh KyOOB
JBYX BblpaxkeHuil. KBaaparusiii TpéxuieH. Kopenb kBajpatHoro Tpéxuiena. CBOWCTBA KB~
paTtHoro TpéxwieHa. Pa3nojkeHue KBaJpaTHOTrO TpEXUIeHa HA MHOKUTEIH

Panmonaneshbie BoipaxkeHus. Llensie BoipaxkeHus. J[poOHbie BeipaxeHus. PannonanbHas qpoob.
OcHOBHOE CBOMCTBO pallMOHANBbHOM ApoOu. CrokeHue, BRBIUMTaHUE, YMHOXKEHHUE U JIeJIeHUE pa-
[IMOHANIBHBIX Apo0eil. Bo3BeneHue pannoHanbHOR 1poOu B cTeneHb. ToxaecTBeHHbIE TPeod-
pa3oBaHUs PAIMOHAIILHBIX BhIpaxkeHU. CTENeHb ¢ 1eIbIM IoKa3aTeIeM U e€ CBOMCTRA.

KBanparnsie kopHu. Apudmernyeckuil KBaJIpaTHbII KOPEHb U €0 CBOMCTBa. ToOXKIeCTBEeH-
HbIE [IPe00pPa30BaHUS BHIPAKEHUI, COAEPKALMX KBAAPATHBIE KOPHHU.

* YpaBHeHHS

VYpaBHenue ¢ onHoM nepemenHoi. Kopenb ypaBHenusi. PaBHocunbHbIe ypaBHeHus. CBOA-
CTBa YpaBHEHHIl € OJIHOI MmepeMeHHON. Y paBHEHHE Kak MaTeMaTH4ecKasi MOJIeNIb PeabHOM Ch-
TyaluH.

JIuneiinoe ypaBHeHue. KBanpatHoe ypaBHeHHe. DopMmysa KOpHEH KBaJpaTHOTO YpaBHEHMUS.
Teopema Buera. PantnonansHble ypaBHeHHs. PenieHrie paBHOCWIBHBIX YPaBHEHUH, CBOJAIIMXCS
K JJMHEHHBIM WJIM KBaJpaTHBIM YpaBHEHUSM. PerieHne TEeKCTOBBIX 33Ja4 C MOMOILBIO PALUO-
HaJIbHBIX YpaBHEHUI.

VYpaBHeHue ¢ 1ByMs nepeMeHHbIMU. ['paduk ypaBHEeHUs ¢ [ByMs iepeMeHHbIMU. JInHeiiHoe
yYpaBHEHHE C JBYMs NEPEMEHHBIMH U €ro rpauk.

CucteMbl ypaBHEHHH ¢ IByMs TepeMeHHbIMU. ['paduueckuii MeTo/| perieHus: CHCTEMbI
YPaBHEHUH C IByMsl IEpEMEHHBIMU. PeleHne cucteM ypaBHEHUN METOJOM MOJACTaHOBKU U
cnoxenus. CucreMa AByX ypaBHEHHH C JByMsI IEPEMEHHBIMU KaK MOJEIb PEaJbHOW CUTYaLlUN.

+ HepaBencrBa

YucnoBble HEpaBEHCTBA U UX cBoiicTBa. Cll0)KeHNE M YMHOKEHHUE YHUCIOBBIX HepaBeHCTB. Olle-
HUBaHUE3HAYCHUs BbIpakeHUs. HepaBeHCTBO ¢ 01HOM nepeMeHHON. PaBHOCHIIBHBIE HEpaBEH-

cTBa. YncnoBble IpoMeEXYTKU. JINHENWHbIE U KBalpaTHbIE HEPABEHCTBA C OAHON IIEPEMEHHOM.

CucreMbl HEpaBEHCTB C OJTHOM MEPEMEHHOM.

¢ YucioBble MHOKECTBA




MHuoxecTBO 1 ero 3nmeMeHThl. CriocoObl 3a1anus MHOXecTBa.PaBHbie MHOXecTBa. [lycroe
MHOkecTBO. [TogmHokecTBO. Onepaniuu HaJl MHOXKecTBaMu MtocTpanysi COOTHOLIEHUN MEX-
Jy MHOKE€CTBAMH C IMOMOIIBIO JuarpamMMm Ditiepa. MHOeCTBa HaTYpaJIbHBIX, IIEJIBIX, PAllUO-
HaJbHBIX YMCeNl. PanroHaabHOE YHCIo Kak IpoOb BHIA % , TJe m- I1eJI0€ YMCJIO, an —

HaTypaJIbHOE, U KaK OeCKOHEYHas eprondecKas qecsaTuanas apoos. [Ipencrasinenne 06 uppa-
[IMOHAIBHOM 4Hciie. MHOXKECTBO JICHCTBUTENBHBIX YKcel. [IpeacTaBinenue 1elicTBUTEIBHOTO
4yucia B BUJE OECKOHEUHON HETIePUOAMUECKON JecaTHYHOMN npodu CpaBHEHHE ACHCTBUTEIBHBIX
yucen. Cesa3b Mexay MHOKecTBaMu N. Z. Q/

< OYHKIHHA
YucnoBble PyHKIUHU

OyHKIIMOHAIBHBIE 3aBUCUMOCTH MeX 1y BenuuHaMmu. [lonstre pynkuun .OyHKIHS KaKk
MaTeMaTU4ecKasi MOJelb peabHOro mporecca. O0nacTb onpeaencHus 1 001acTb 3HaYeHUH
¢ynkuuu. CriocoOs 3aganus ¢pynkuuu. ['paduk pynkuuu. [Toctpoerne rpadukoB GpyHKIHIA ¢
nomonuipo npeodpasosanuii puryp. Hynu ¢pynkiun. I[lpoMexxyTkn 3HaKOMOCTOSHCTBA (PYHKIIHU.
[TpoMexxyTku Bo3pacTaHHs U IPOMEKYTKH YObIBaHUS (DYHKIIUY.

JIuneiinast pyHKIHSL, 0OpaTHAs MPOMOPIUOHAIBHOCTD, KBafpaTHuHas QyHKIus, QyHK-

M Y = /X , MX CBOMCTBA U rpadQuKH.
YucioBble MOCTE10BATEIBLHOCTH

[TonsTre yncioBoil nocnenoBareabHOCTU. KOHEUHBIE 1 OECKOHEUHBIE IIOCIIEA0BATENb-
HocTH. CriocoObI 3aaHus TOCIIeIOBATEILHOCTH. ApudMeTndeckas 1 reoMeTpHIecKast mpo-
rpeccur. CBOICTBA WICHOB apu(hMETUUECKON U TEOMETpUUYECKOM mporpeccuil. Dopmynsl 00-
Iero WwieHa apuMEeTUYECKO 1 reoOMeTprIecKoi mporpeccuii. @opMybl CyMMBbI h —[IEPBBIX
YJIEHOB apu(METHIECKON U TeoMeTpudeckoit mporpeccuit. CyMma OECKOHEUHOM reoMeTpHuye-
CKoli mporpeccuu, y kotopoit |¢| < 1. [lpencraBnenne 6eCKOHEYHOM NEPUOIMIECKON JECATHY-

HOM poOH B BUJIE OOBIKHOBEHHOMN ApOOH.

+* DJIeMEeHThI NPHUKJATHOM MATEMATHKHA

Marematnueckoe mojaenupoBanue. IIpouentHsie pacuérel. Dopmyna CIOXKHBIX MPO-
teHToB. [IpubnmkéHHble BeruucaeHus. AOCOMIOTHAS U OTHOCUTENbHAS TOTPEITHOCTH.
OcHoBHbIE MpaBUa KOMOMHATOPUKUA. HacToTa M BEPOSITHOCTh CIIy4alHOTO COOBITHSI.
Kiaccuueckoe onpenenenue BeposiTHocTH. HauanbHbie cBenenust o ctatuctuke. [Ipen-
CTaBJICHUE JAHHBIX B BUJIE TAOJIMI], KPYTOBBIX M CTOJIOYATHIX nuarpamm, rpapuxoB. Cra-
TUCTUYECKHE XapaKTEPUCTHUKHN COBOKYITHOCTH JAHHBIX: CpEJHEE 3HAUCHHE, MOoja, pas-
Max, MeJuaHa BBIOOPKH.

< AJredpa B HCTOPHMYECKOM PAa3BUTHH.

3apoxieHue ainreoppl, KHUTa 0 BOCCTAaHOBJICHUU M IPOTUBOIIOCTABICHUN MyXxamme-
na anb-Xopesmu. Mcropus popmupoBaHus MaTeMaTH4ecKoro s3bika. Kak 3apoannack
uzest koopauHat. OTKpbITHE UppalMOHaTbHOCTU. W3 McTOpuM BOZHUKHOBEHUS (HOpMYIT
JUIS pellieHus: ypaBHeHud 3-it u 4-if creneneil. Vctopust pa3BUTHS MOHATUS (QYHKIIMH.



Kak 3apoamnace Teopusi BepossitHocTel. Yucna ®dubonawun. 3amaya JI.IIuzanckoro
(DubonayuM) 0 KPOJIUKAX.

JL.®d.Marnunkuii. I1.JI.Ye6wprmes. H.MU.JlobaueBckuii. B.S.ByHsxoBckuii.
A .H.Konmoropos. ®@.Buer. [1.depma. P.[exapt. H.Tapranss. [.Kapmano. H.AGemns.
b.Ilackans. JI.IIuzanckumii. K.I'aycc.

Koauuecmeo konmpoavHwix paoom:
7 xnacc-8 8 knacc-7 9 knacc- 6

COJAEPKAHUE KYPCA TEOMETPHUH 7-9 KUIIACCOB

+ TMIpocTeiilume reoMmerpuyeckie Gurypbl

Tqua, npsmasd. OTPCSOK, JIyd. Vroa. Buapl YIJIOB. CMeXHBIC U BCPTUKAJIBHBIC YTJIbI.
BI/ICCGKTpI/Ica yria.

IIepecekaromuecs u napauiesbHble npsamele. [leprnenaukymnsapasie npsmslie. [Ipusna-
KM [TapaJIJIeIbBHOCTH IpsiMbIX. CBOMCTBA NapajuIebHbIX NpsAMBIX. lleprnienaukyisp u
HAaKJIOHHAs K IPSIMOU.

X MHOIoVroJibHUKH.

Tpeyronsuuku. Bupsl TpeyronsHukoB. MennaHa, GucceKkTpuca, BbICOTa, CPETHSSA
JIUHUA TpeyrojabHuKa. [IpusHaku paBeHcTBa TpeyroabHUKOB. CBOMCTBA U IPU3HAKU paB-
HOOE/IPEHHBIX TPEYroabHUKOB. CepeaMHHBIN NepneHInKYIsAp oTpe3ka. CyMMa yriioB
TpeyrojbHuKa. BHemnHue yrisl TpeyrosnbHuka. HepaBeHcTBo TpeyronbpHuka. CooTHoILIE-
HUS MEXJly CTOPOHaMH U yriamu TpeyrojbHuka. Teopema [Iudaropa.

[Tono6ublie TpeyronpHuky. [Ipu3Haky nonodus TpeyroinbHUKOB. TOUKM nepece-
YEeHMs] MeIuaH, OUCCEKTPUC, BBICOT, TPEYTOJIbHUKA, CEPETUHHBIX MEPIEHANKYISIPOB CTO-
poH TpeyroibHuKa. CBOMCTBO OMcceKTpuch TpeyroiabHuka. Teopema Paneca. Merpuue-
CKH€ COOTHOIIEHUS B MPSIMOYTOJIbHOM TpeyrojabHuke. CHHYC, KOCUHYC, TAHI'€HC, KOTaH-
T'€HC OCTPOTO yria MpsIMOYroJIbHOIO TpeyroibHUKa U yrios ot 0 1o 180°. ®opmyisl,

CBA3BIBAOIINEC CUHYC, KOCUHYC, TAHI'CHC, KOTAHI'CHC OAHOI'0 M TOTO KE yTIJia. Pemenue
TPEYTOJIbHUKOB. TeopeMa CHUHYCOB U T€OpEMa KOCUHYCOB.

YerpipéxyronpHuku. [Tapamienorpamm. CBOMCTBaA M PU3HAKY NTapalIesIorpaM-
Ma.. [IpsmoyronbHuK, poMO, KBaapaT, ux cBoiicTBa v npu3Haku. Tpaneuus. CpeaHss au-
HUs Tpaleluuu U e€ CBOICTBA.

MHOTOerJ'ILHI/IKI/I. BLIHYKJ'ILIC MHOT'OYT'OJIbHUKH. CyMMa YTJIOB BBIITYKJIOT'O MHO-
royroJibHUuKa. HpaBHHLHBIe MHOT'OYT'OJIbHUKH.

% OKpPYKHOCTH M Kpvr. 'eomeTrpryeckne nocTpoeHus

OKpY>KHOCTb U KPYT. DJIEMEHThI OKPYXHOCTHU U Kpyra. LleHTpanbHble U BIUCaHHBIE yT-
nel. KacaTenbHast K OKpYKHOCTH U €€ CBOMCTBA. B3auMHO€E pacIionoxkeHne IpsiMoi 1 OKpyKHO-



cti. OnrCcHHAs U BIMCAHHASI OKPYKHOCTU TPEYTroJjbHUKA. BrincaHHbie U OnucaHHbIE YEThIPEX-
YrOJIbHUKH, UX CBOWCTBA U MPU3HAKK. BEICaHHbBIE U OMIICAHHBIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe mecto Touek (I'MT). CepenuHHBII NEPICHAUKYIISAP OTPE3Ka U OMCCEK-
Tpuca yria kak ['MT.

I'eomeTprueckue noCTpOeHUs HUPKYJIEM U TMHENKOW. OCHOBHBIE 3a[]a4M HA IIOCTPOE-
HUE: IIOCTPOEHUE YIJIa, PABHOTO JAHHOMY, IOCTPOCHUE CEPEIUHHOIO NMEPIEHIUKYIIApa JaHHOTO
OTpEe3Ka, IIOCTPOEHUE IIPSMOM, POXOJALIEN Yepe3 NaHHYIO TOUKY U NEPIEHIUKYIISIPHONW JaHHON
IpSAMOIi, TOCTPOSHHUE OUCCEKTPUCHI JaHHOTO yria. [locTpoeHne TpeyroabHHUKa M0 3aJaHHBIM
anemenTaM. Meron I'MT B 3agadax Ha nocTpoeHue.

X H3MepeHHe reoMeTpHYECKHX BEJIHYNH

I[J'II/IHa OTpE3Ka. Paccrosnune MCXKAY ABYMS TOYKAMMU. Paccrosuune ot Toukn a0 HpHMOfI. Paccro-
AHUC MCXKAY MapalyiCJIbHBIMUA IIPAMBIMU.

IlepumeTp MHOrOyroJabHHKA.
JlnuHa OKpY>KHOCTHU. J[TMHA 1yTu OKPYKHOCTH.
I'panycHas mepa yria. BennunHa BIMCaHHOIO yria.

[TonsaTune momaaym MHOTOYTrobHUKA. PaBHOBemnkue ¢purypsl. Haxoxaenue momann
KBaJpara, IpsIMOYrOJIbHHUKA, [IapAJIEIIOrPaMMa, TPEYTrOJIbHUKA, TPAICIUH.

[TonsTre mnomaau kpyra. [Lmomans cekropa. OTHOIICHHE TUIOMIAIeH TTOJOOHBIX QUTYD.

X8 JlekapToBbI KOOPJAMHATHI HA ILJIOCKOCTH

dopmysa pacCTOSHHS MEXAY AByMs ToukaMH. KoopauHaThel cepeiuHbl OTpe3Ka. Y paB-
HeHHe (QUrypbl. YpaBHEHHE OKPY>KHOCTHU M MPsIMOI. YTI10BOH KO3 (GUIIMEHT NPSMOH.

¢ BekTopbl

[Tonstue BexkTopa. Moayns (aynHa) BekTopa. PaBHble BekTOpbl. KosmmHeapHble BEKTO-
pbl. Koopaunats! Bekropa. CioxeHne U BBIYUTaHUuE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YHCIIO.
CkansipHO€E NMPOU3BENECHNE BEKTOPOB. KOCHHYC yriia Mexay AByMsl BEKTOPaMH.

s I'eomeTpuuyeckue nNpeodpasoBaHus

[TonsiTue o npeodpazoBanuu Gurypsl. /[Buxenue Gurypsl.. Buasl neuxenust Gurypsi:
napajuleJIbHBIA IEPeHoC, oceBasi CAMMETpHs, TOBOPOT. PaBHble ¢purypsl. 'omorerus. Ilogobue

duryp.

% DJIeMEHTBI JIOTHKHU

Omnpenenenne. Akcuom u TeopeMsl. JlokazaTenbeTBo. JJokazarenbcTBo OT MPOoTUBHOTO. Teope-
Ma, oOpaTtHas qaHHOW. Heo6xommMoe u 1ocTaTouHoe yCeloBre. Y TIOTPEOIeHUE JIOTHIECKUX CBSI-
30KeCaU..., MO..., Mo20d U MOJIbKO Mo20da.

X8 I'eoMeTpHsi B MCTOPHYECKOM PA3BUTHH.




N3 ucropun reomerpuu, «Havana» Ekmmaa. Uctopus nstoro nocrynara EBkinuaga. Tpurono-
METpHUsl — HayKa 00 M3MEPEHUH TPEyrojbHHUKOB. [locTpoeHue MpaBUIIbHBIX MHOTOYTOJBHUKOB.
Kak 3apoaunace uaest koopaunat H.M.Jlo6auesckuii. JI.Dwnep. @anec. [Tudarop.

Konuuecmeo KOHmMpOJ/ibHblX pa6om

7 Kacc-6 & ximacc-7 9 kiacc-6



Copaep:xkanue Kypca

TemaTuueckoe miianuposanue. Marematuka. S Kiace

5 yacoB B HeJelno, Bcero 170 Jacos;

=
S ? 4 Coaep:xxanue yueOHOro XapakTepuCcTHKA OCHOBHBIX BU/0B JAeATEJIbHOCTH YYCHHKA
<€ . .
é & MaTepuaJa (Ha ypoBHe y4eOHBbIX AeHCTBHIA)
=
I'naga 1 20
HarypaabHble yucia
1 Psan HaTypanbHbIX yncen 2 Onucvieams CBONCTBA HATYPAJILHOTO psAja. UUTaTh U 3anuchIBaTh HaTypaibHbIE YHUCIIA, CPaBHU-
BaTh U YIOPAJIOYMBATH UX.
2 Hudpsr. decaruunas 3a- 3 P yHopii
acnosnasams Ha 4YEPTEXKAX, PUCYHKAX, B OKPYKAIOIIEM MUPE OTPE30K, MIPSIMYIO, J1yY, IJI0C-
IMCh HaTypaldbHBIX YHCET P » PHCYH . Py m peotp » MIPAMYIO, JIYH,
KocTb. [IpuBonTh NprMeps! MoAENeH ITHX GUryp.

3 Ortpesok 4 Hsmepsimov nauHbl 0Tpe3koB. CTPOUTH OTPE3KU 3aIaHHON JUTMHBL. PemaTe 3a1aun Ha HaXox/Ie-
TTT0CKOCT HUE JIJIMH OTPE3KOB. BrIpakaTs 0HM €MHMIIBI IIUH uepe3 apyrue. [IpuBoanTe npuMeps! Ipu-
Tpsimast. JTya OOpOB CO HIKAJIaMHU.

Cmpoums Ha KOOPJAUHATHOM JIy4€ TOUKY C 3aJJaHHOM KOOPAMHATOM, ONPEAEIIATh KOOPAUHATY

5 [kana. 3 | touxn
Koopaunatusliii 1y4y

6 CpaBHEHHE HATypaIbHBIX 3
qucen
[ToBTOpEeHue u cucrema- 1
TU3aIUs y4eOHOro Mare-
puana
KoHntponbHas 1

pabota Ne 1




Coaepixanue yueOHOTo

XapaRTepHCTmca OCHOBHBIX BUI0OB JI€ATCJIBHOCTH YYCHUKA

gi
z34 S
E 5 MarepuaJia (Ha ypoBHe y4eOHBIX JeilcTBHIl)
I'nasa 2
Cio:xeHHe U BIYNTAHUE 33
HATYPAJbHBIX YHCEJ
7 CrnosxeHue HaTypaJbHBIX 4 Dopmynuposams CBONCTBA CII0KEHUS U BBIUNTAHUS HATYPAJIbHBIX YHCE, 3alIMChIBATh 3TH
yucen. CBOMCTBa clloXe- cBoiicTBa B BUJe Gpopmyit. IIpuBoauTh NpUMEpHl YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUN, (POPMYIL.
HUS CocTaBisTh YMCIOBBIE U OYKBEHHBIC BBIPAKEHHSI 110 YCIOBHIO
3 BHMHTAHHE HATYPATBHEX 5 3ajauu. Pemare ypaBHEHUs: HA OCHOBAaHMM 3aBUCUMOCTEH MEXy KOMIIOHEHTaMHU ,HeﬁCTBIfﬁ
qwcen CJIOKEHMSI U BBIUMTAHUA. PeraTh TEeKCTOBBIE 3aJa4M ¢ IOMOIIbIO COCTABICHUS YPaBHEHUM.
Pacnosznaeams Ha yepTexax U pUCYHKaX yIilbl, MHOIOYTOJbHUKH, B YACTHOCTH TPEYTOJIbHUKH,
9 Yucnossle u OyKBEHHBIE 3 MPSIMOYTOJIBHUKU. Pacrio3HaBath B OKPY)KArOIIEeM MUPE MOACIH 3THX QUTYD.
BbIpaXeHUsI. DOPMYJIbI C noMoIIbIO TPAHCIOPTUPA U3MEPATH I'PalyCHbIE MEPBI YTJI0B, CTPOUTH YIJIbl 33JJaHHOM Ipa-
KouTponsHas paGora Ne 2 1 JYCHOW MepBI, CTPOUTH OMCCEKTPUCY AaHHOTO yriia. KiraccupuuupoBarts yrisl. Knaccn(pnuvnpo-
BaTh TPEYTOJIbHUKHU T10 KOJIMYECTBY PABHBIX CTOPOH M 110 BUJaM UX yrioB. OnuceiBaTh CBOWCTBA
10 | YpaBuenue 3 PSAMOYIOJIbHUKA.
11 | Yron OGo3HaueHNE YIIIOB 2 | Haxooumw ¢ nomopto Gopmys mepuMeTpsl IPAMOYTOIBHUKA U KBajipaTa. Pemrare 3a1aun Ha
HaXO0X/IeHNE EPUMETPOB MPSIMOYTOJIbHUKA U KBaJpaTa, IpalyCHON Mephl YIJIOB.
12 | Bunpt yrnos. Msmepenue 5 | Cmpoums noruteckyro Lenouky paccyskaeHuil, CONOCTaBIATh HOMyYeHHbIH Pe3yIbTaT ¢ YCIo-
yriios BHMEM 3aJ1aUH.
13 | MuoroyronbHuKH. PaB- 2 | Pacnoznasame purypsel, UMErOINe OCh CHMMETPUHI
HbIE QUTYPHI
14 | TpeyroabHUK U €r0 BUJIbI
15 | [IpssMOYTONbHUK.
Ocb cuMMeTpUHPUTYPBI
[ToBTOpEeHue u cucrema- 1
TH3aIMs] yueOHOTO MaTe-
puana
Kontponpraspadora Ne 3 1




Coaepixanue yueOHOTo

XapaRTepHCTmca OCHOBHBIX BUI0OB JI€ATCJIBHOCTH YYCHUKA

o
L =
=53
E 5 MaTtepuajia (Ha ypoBHe y4eOHBbIX AeHCTBHI)
I'naga 3
YMHOKeHMe U JeJIeHue 37
HATYPAJIbHBIX YHCE]
16 | Ymuoxenue. [lepemectu- 4 Dopmynuposams CBOUCTBA YMHOXKECHHS U JICJICHUS HATYPAJbHBIX YHCE, 3aIIUChIBATh 3TH CBOM-
TENBHOE CBOKCTBO YMHOXe- cTBa B Bujie hopmyi. Pemiath ypaBHEHHs Ha OCHOBAaHUM 3aBUCHUMOCTEH MEX/1y KOMIOHEHTaMU
HI apupMeTUYECKUX IeHCTBUH.
17 | CouerarensHoe i pacmpeie- 3 Haxooums ocTaTOK MpH JeJICHUH HaTypalbHbIX yucel. [1o 3a1laHHOMY OCHOBAHUIO U MOKa3aTe-
JIMTEIbHOE CBOICTBA YMHO- JIIO CTETIEHU HaXOJUTh 3HAUEHUE CTEIIEHU YHCIa.
KEHHS HaxoauTs minomaay npsMoyroibHUKa U KBajpara ¢ momMouisio Gpopmyn. BeipaxaTs oqHu enu-
18 | Hencume 7 HUILIBI TUIONIAN Yepe3 ApyTHe.
Pacnoznasams Ha yepTexax v pucCyHKax IpsIMOYTOJIbHBIN Napajuienenunen, nupamuay. Pacmo-
19 | Henenue c ocratkom 3 3HaBaTh B OKPY)KAOIIEM MUpPE MoJiesn 3TuX (uryp. M3o00pakaTsh pa3BEPTKH MPSIMOYTOIBHOTO
20 | Cremens uncna 2 napajuiejaenuneaa u NupaMu/ibl.
Haxooumws 00BEMBI MPAMOYTOIBHOTO TapaJIJISNIeUIE a U Ky0a ¢ moMoIisio ¢popmyit. Beipa-
Konrponbnaspabora Ne 4 1 )KaTh OJTHH €IMHUIILI 00BEMA Yepes3 JApyTHe.
21 | Mnomans. [Tnowans npsvo- 4 Pewiams xoMOMHATOPHBIE 33/1a4U C TIOMOIIBIO ITepedopa BapUaHTOB
YTrOJIbHUKa
22 | IpsMoyronibHBIA napaie- 3
nenunen. [Tupamuna
23 O0BEM PSIMOYTOJILHOTO 4
napajjeenuiecaa
24 KomOuHaTopHbIe 3a1aun 3
[ToBTOpEHUE U cUCTEMATH- 2
3alus yqe6H0r0 Martcpuaia
KouTtposnsrasipabora Ne 5 1
I'nasa 4 18




Homep
naparpa-

tha

Coaepixanue yueOHOTo
MaTepuaJja

XapakTepuCcTHKA OCHOBHBIX BUJOB /IeAITEJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JeilcTBHIl)

OO0bIKHOBEHHBIE IPOOH

25 | llousTre OOBIKHOBEHHOM 5 Pacnosznaéams 00bIKHOBEHHYIO ApOOB, MPaBHIIbHBIE M HEMIPABUIIBHBIC TPOOU, CMEIIIAHHBIE YHC-
apolu na.
26 | IIpaBuiIbHBIE U HEMPABHITH- 3 YuTaTh U 3anMCHIBaTh OOBIKHOBEHHBIE IPOOH, CMemaHHble yrcia. CpaBHUBATh OOBIKHOBEHHBIE
Hble apoGu. CpaBHEHHE Po- IpoOu ¢ paBHBIMU 3HaMeHaTeNsIMH. CKIIabIBaTh U BHIYUTATH OOBIKHOBEHHBIE IPOOU C PaBHBIMH
Oeit 3HaMeHaTesIMu. [IpeoOpazoBeIBaTh HEMIPABIIIBHYIO Ap00h B CMEIIAHHOE YHCIIO, CMEIIAaHHOE
YHCJIO B HEIIPABUJIbH 00b. YMeTh 3alKChIBAaTh PE3YyIbTAT JCNICHUS ABYX HATYPalbHbIX YH-
27 Ciio’keHue U BEIYUTAHHUE 2 % yio 'HP 6y pesy A ABYX yp
1POGEii ¢ OHHAKOBBIME ceJl B BUJIe OOBIKHOBEHHOH Apo0u
3HAMEHATEISIMU
28 Jpobu u nejeHue HATypasib- 1
HBIX YHCEI
29 | CMmemaHHbIC YHCTIa 5
[ToBTOpEHHE U CHCTEMATH- 1
3a1us y9eOHOTO MaTepuana
KonTponsraspabora Ne 6 1
Inasa 5 48
JecATHYHBIE IPOOH
30 | IIpeacraBnenue 4 Pacnosnasams, unTaTh U 3aNMUCHIBaTh NECATUYHBIE TIpoOU. Ha3biBaTh pa3psiabl 1eCATUIHBIX
0 IECATHIHBIX APOOIX 3HAKOB B 3alMCH JECATHUUHBIX ApobOel. CpaBHUBATH AecATUUHbIE Apo0u. OKPYIIIATh AeCATHY-
31 | CpaBHenneecSTHUHBIX 3 HBIE JPOOH U HATypaJIbHBIE YMCIIA. BHIMOTHATE IPUKHUIKY
npobeit pe3yNbTAaTOB BHIYMCICHUHN. BBIMONHATE apudMeTHuecKre AeCTBUS HaJl IeCATUIHBIMU APO0SI-
MH.
32 Oxpyrnenue uncen. [pu- 3
KHTKH Haxooums cpennee apupmMeTndeckoe HeCKOJIbKHUX uncell. [[puBoIuTh mpUMephl CpeTHUX 3Ha-
YEHUI BeTMYUHBL. Pa3bscHATH, YTO TaKOe «OJUH MpoLeHT». [IpeacTaBisaTh NpOLEHTH! B BUIE
33 CI0)XeHHUe U BEIUUTAHUE JE- 6

CATHYHBIX Apo0eit

JACCATHYHBIX IlpO6CI>i N ACCATUYHBIC ,Z[pO6I/I B BU/JIC ITPOLICHTOB. Haxoauts IMPOLCHT OT YUCJia U




o
S E' « Coaep:xxkanue yueOHOTo XapakTepuCcTHKA OCHOBHBIX BUJAOB JAeSITEJbHOCTH YYeHHKA
E e € MarepuaJia (Ha ypoBHe y4eOHBIX JeilcTBHIl)
=
KontponsHaspadora Ne 7 1 YHCJIO0 II0 €70 IIPOLIEHTaM
34 VY MHOXEHUENECATUYHBIX 7
npobeit
35 [enennenecsaTHMUHBIX OpO- 9
Oeit
KouTtposnbhas padora Ne 8 1
36 Cpennee apupMeTHIECKOe. 3
Cpennee 3HaYCHUE BEIHYU-
HBbI
37 IIpouentsl. Haxoxaenue 4
MPOIICHTOB OT YHCIIA
38 Haxoxenue uucna no ero 4
IpOoLeHTaM
IToBTOpPEHME U CUCTEMATH- 2
3amus y4eOHOro Marepuaia
Koutponbsraspabora Ne 9 1
IToBTOpPEHME
W CHCTEMATH3ALHA 14
yueOHOro MaTepuajia
YnpaxxHeHus 18
JUTA TOBTOPEHUA Kypca
5 Kknacca
KontponsHnaspadora Ne 10 1




TemaTrnueckoe mianuposanue. Maremaruka. 6 Kiacc

5 yacoB B Heemo, Bcero 170 gacos.
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S 2 Conep:kanue y4eOHOT0 XapakTepucTHKA OCHOBHBIX BU/IOB J€SITEJIbHOCTH YYeHUKA
z . N
= % MaTepHaJa (Ha ypoBHe y4eOHBIX AelCTBHIH)
=
I'naga 1 17
JleTMMOCTb HATYPAJIBHBIX YHCEJ
1 Jenurenuu KpaTHble 2 Dopmynuposams ONpeEICHUS] IOHATHI: 1€IUTENb, KPATHOE, IPOCTOE YUCIIO, COCTABHOE
YHCI0, 00U NeTUTeNnb, HAauOOIbIINI OOIIUK AeTUTENb, B3AUMHO MPOCTHIE YUCIa, o0IIee
2 [Ipusnaku genumoctu Ha 10, 3 » OOILHH 1L ’ IHHH 1 ’ p » 00
Ha 5 v Ha 2 KpaTHOE, HauMEHbIIIee 00IIee KpaTHOE U MPU3HAKHU JASIMMOCTU Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
Onucwvisamy TipaBUiIa HaxXoXkAeHUs HanbombIiero odmero aenutens (HO/), Haumenbiiero
3 [TpusHaky 1enUMOCTH Ha 9 3 oburero kparHoro (HOK) HeckoiabKux uucen, pa3jioxKeHHs HaTypalbHOIO YKCIIa Ha IPOCThIE
v Ha 3 MHOHTENN
4 ITpocTeie u cocTaBHbIE YHUC- 2
na
5 HaubonpmmiioOmmii gemm- 3
TeJb
6 HaumensieeoOriee kpat- 3
HOE
Konrponsnaspadora Ne 1 1
I'naga 2
38

OO0bIKHOBEHHbIE IPO0H




Homep
naparpaga

Conep:xkanue y4eOHOTo
MaTepHaJia

XapaKkTepHuCTHKA OCHOBHBIX BH/I0B [1eAITeJbHOCTH YYeHNKA
(Ha ypoBHe y4eOHBIX AelCTBHIH)

7 OCHOBHOE CBOMCTBO JpOOH 2
8 Coxkpatienueapo0Oeit
9 [IpuBenenue npobeit k odIEMyY 4
3HaMeHaTeno. CpaBHeHHE
npobeit
10 Cno>xeHue U BBIYUTAHUE IPO- 5
oeit
KonTposbhasipabora Ne 2 1
11 YMHO)EHUE Tpooeit 5
12 Haxoxaenue apoOu OT umcia 3
KonTponbsraspabdora Ne 3 1
13 B3aumHo oOparHbie yncIia 1
14 Jenenue npobeit 5
15 Haxoxnenue uncna 1o 3gaue- 3
HUIO €T0 JIpodu
16 IIpeoOpa3zoBanue OOBIKHOBEH- 1
HBIX JIpo0eii B IeCATUYHBIC
17 beckoHeuHble TEpUOANUECKHE 1
JeCATHYHBIE IpoOn
18 JecstTruunoe npubInKeHue 2
O0OBIKHOBEHHOU JpodH
Konrponsnaspabora Ne 4 1

Dopmynuposams ONPEEICHUS MMOHATHI: HECOKpaTUMAast IpoOb, 00N 3HAMEHATEIh ABYX
npobeii, B3auMHO oOpaTHble uncia. [IpuMeHsTh OCHOBHOE CBOMCTBO APOOU AJIsi COKpAIECHUS
npo6eii. [TpuBoauTh 1podu kK HOBOMY 3HaMeHare0. CpaBHUBATHL OOBIKHOBEHHEIC IPOOH.
Brmonusate apudmernyeckue 1eHCTBUS HaJ OOBIKHOBEHHBIMU APOOSIMH.

HaxoauTh 1po0k OT 4KciIa | YUCIIO 10 33JJaHHOMY 3Ha4eHUI0 ero apoou. [IpeoOpa3oBhIBaTH
0OBIKHOBEHHBIE APOOU B AecsaTuuHbIe. HaxoauTh qecaTHUHOE MpUOIMKEHHE OOBIKHOBEHHOM
npobu
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S 2 Conep:xkanue y4eOHOTo XapakTepucTHKA OCHOBHBIX BU/IOB J1€SITEJIbHOCTH YYeHUKA
z . N
= % MarepuaJjia (Ha ypoBHe y4eOHBIX el cTBMIl)
=
I'naga 3 28
OTHOIEHNS U PONOPIHHA
19 OtHomeHus 2 Dopmynuposamsb ONPENEICHUS TOHATUN: OTHOLLIEHUE, IIPOIIOPLUS, IIPOLEHTHOE OTHOLICHUE
20 Tporopn 5 JBYX YHCEJ, MPSMO MPOMOPLMOHAIBHBIE K 0OPAaTHO MPOIIOPLHUOHANIbHBIE BETUYHUHBI. [Ipu-
MEHATh OCHOBHOE CBOMCTBO OTHOLIEHUS XU OCHOBHOE CBOMCTBO ITponopuuu. [IpuBoanuts
21 IIporieHTHOE OTHOLICHUE JBYX 3 MIPUMEPHI U OMUCHIBATh CBOMCTBA BEJTMYHMH, HAXOAIIMXCS B IPSIMOW K 0OpaTHOM IPOIOPITH-
auee OHAJIBHBIX 3aBUCUMOCTSIX. HaxoIUTh MpOIIEHTHOE OTHOIIEHHE JIBYX Uncen. J[emuTh Yucio
KonTtponbHaspabora Ne 5 1 Ha MPONOPIUOHAIIBHBIE YACTH.
3anucvieams ¢ TOMONIBIO OyKB OCHOBHBIE CBOWCTBA IPOOH, OTHOIICHHSI, TIPOTIOPILIUH.
22 [Ipsimast u oOpaTHas Ipomnop- 2 4
Haausupogams UHGHOPMAIUIO, IPEICTABICHHYIO
OUOHAJIBHBIC 3aBUCUMOCTH
B BUJI€ CTOJIOYATHIX M KPYroBbIX Auarpamm. [IpencraBnsats nHpopMaimio B Buae cToaoua-
23 ,Z[eﬂeHI/Ie qyuciia B JaHHOM OT- 2 TBIX U KPYTOBBLIX JHATrPaMM.
HOILICHHH IIpuooums ipuMepsl caydaiHbIX cOObITUI. HaxoIuTh BEPOATHOCTH CIy4ailHOro COOBITHS
24 OKpYy>XKHOCTH U KPYyT 2 B OIIbITax
C PABHOBO3MO>KHBIMH HCXOJAMH.
25 JnunHa okpyxnoctu. [lnomanp 3
Pacnosnasams Ha yepTexkax U pUCYHKaX OKPYNKHOCTb, KPYT, LIUIUHAP, KOHYC, chepy, map u
K a
24 uX 37eMeHThl. Pacrio3HaBaTh B OKpyKaroleM Mupe Mojaenu 3Tux ¢puryp. CTpouts ¢ HoMo-
26 Lunuunp, xoHyc, map 1 IIbI0 LUPKYIISE OKPY>KHOCTb 33JJaHHOTO paanyca. M300paxars pa3BEPTKU UIUHIPA U KOHY-
27 JlHarpaMMmer 3 ca. HassiBath mpubmmk€HHOE 3HaueHue yncia. HaxonuTe ¢ momoruisto Gopmy JUIMHY
OKPYKHOCTH, ILJIOIIaAb Kpyra
28 Crnyuaitabie coObiTHS. Bepo- 3
SATHOCTb CITy9aifHOTO COOBITHS
Kontposnsnaspabora Ne 6 1
I'nasa 4
PanuonanbHble ynciaa 72

M JelicTBHA HAJ HUMH




Homep
naparpaga

Conep:xkanue y4eOHOTo

XapaKTepHCTmca OCHOBHBIX BU/I0B J1€ATCJIbHOCTH YYCHHKA

MaTepuaJa (Ha ypoBHe y4eOHBIX AelCTBHIH)
29 [MonoxwuTeabHbIC 2 Tlpusooums nipuMepsl UCTIOIB30BAHMS TTOJIOKUTEIIBHBIX U OTpUIIATEeNIbHBIX unced. Dopmy-
1 OTpHULIATENIbHBIC YHCIIa JUPOBATh ONPEAEIICHNE KOOPAUHATHOU NpAMON. CTPOUTh HAKOOPAMHATHOM MPSAMON TOUKY C
30 KoopamHaTHas npsimast 3 3aJIaHHON KOOPJIMHATOM, ONPECIISITH KOOPIAUHATY TOUKH.
Xapaxmepuzoéams MHOXKECTBO LENbIX yucesl. OObSICHATH MOHATHE MHOXKECTBA PALIMOHAIb-
31 Llenbie ymcrna. 2 HEIX QUCEL
ParponanbHEIe TrCia @opmynuposams onpeaeacHue Moayns unciaa. Haxoauts Moaysb yncia.
32 Monyne uncna 3 Cpasnusamo pariioHaIbHBIC YHCTIa. BBITOIHATE apudMeTHIECKHEe ASUCTBYS HAJl Pallio-
33 CpaBHeHHe yuce 4 HaJbHBIMHU YHCJIaMU. 3alMChIBAaTh CBOMCTBA apU(PMETHUSCKUX JACHCTBUN HAJ| pallHOHAJIb-
HBIMH 4HclIaMu B Buje Gpopmys. Ha3eiBaTh ko3 duineHT OYKBEHHOTO BBIPAKCHUS.
KonrposnsHasipabora Ne 7 1 Ilpumensamub cBOWCTBA NPU PELICHUU ypaBHEHUM. Peliate TEKCTOBBIE 3a/1a4u C TOMOILIBIO
34 CrnoxeHue pariOHaJIBHBIX YH- 4 YPABHCHUH.
celn Pacnoznasams Ha yepTexax U puCyHKax NEPHEHAUKYIISPHBIE U MMapauiebHbIE IPSIMBIE,
. (GuUryphl, UMEIOITHE OCh CHMMETPHH, LIEHTP CUMMETPUHU. YKa3bIBaTh B OKPY>KAIOIIEM MHUPE
35 CBOHCTBA CIIOXKEHHS paryHo- 2 Mojieu 3Tux guryp. DopmynupoBaTh OnpeneaeHne NepHeHANKYISIPHBIX MPSIMBIX U Tapai-
HAJBHBIX AHCCH JENbHBIX TPAMBIX. CTPOUTH C TOMOIIBIO YTOJbHUKA TEPIICHIUKYISPHBIC MPSIMbBIC U TTapal-
36 Brerauranue panroOHAIbHBIX 5 JICJIbHBIC PsSIMBIC.
aucern ObvscHamb 1 WILTIOCTPUPOBATH MOHITHE KOOPAUHATHOM 1II0CKOCTH. CTPOUTH Ha KOOPAH-
KonrpounsHaspaGora Ne 8 HaTHOM TUIOCKOCTH TOYKH C 3aJJaHHBIMH KOOpJAMHATAMU, ONIPEIENSITh KOOPJAUHATHI TOYEK Ha
I0CKOCTH. CTPOUTH OT/AENbHBIE TPAQUKU 3aBUCUMOCTEH MEX1y BETUYHMHAMH 110 TOYKAM.
37 YMHOXKEHHE PALHOHABHBIX 4 AHanu3upoBath rpaduKu 3aBUCUMOCTEN MEKTy BETUYMHAMU (PacCTOSTHUE, BpeMsl, TeMIIe-
el paTtypa u T. I1.)
38 CBoiicTBa YMHOXKCHHS PaIlio- 3
HaJIbHBIX YHUCCJI
39 Koaddurment. 5

Pacnpe}lennTeanoe CBOICTBO
YMHOXCHUA




Homep
naparpaga

Conep:xkanue y4eOHOTo
MaTepHaJia

XapaKkTepHuCTHKA OCHOBHBIX BH/I0B [1eAITeJbHOCTH YYeHNKA
(Ha ypoBHe y4eOHBIX AelCTBHIH)

40 JleneHue pallMOHAIBHBIX YHCEI 4
Koutponbrasipabora Ne 9 1
41 PemenuneypaBHeHHi 5
42 Pemrenue 3aga4 ¢ moMomsio 6
ypaBHEHUI
Kourtponbrasipabora Ne 10 1
43 [lepnenaAuKyIApHBbIE NPSAMBIE 3
44 OceBas 1 IEHTpaIbHAs] CUM- 3
METpUU
45 [TapaiensHbIe MpsSMbIe 2
46 KoopnuHatHas mi0cKoCcTh 4
47 I'paduxu 3
Konrtponsnaspabdora Ne 11 1
IloBTOpPEHME U cHCTEeMAaTH3a- 15
nusiyuyeOHOro Mmarepuajia
YrpaxHeHus: st TOBTOPEHUS Kypea 6 19
KJacca
KoHTponbHanapabota Ne 12 1




TemaTnueckoe niiaHupoBaHue. AJjredopa. 7 kiace
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= § MaTepuaJia . (Ha ypoBHe Y4eOHBIX AelcTBHIi)
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I'nasa 1 JluHeliHOe ypaBHeHHeC OJHOW 15
nepeMeHHOn
1 Beenenue B anredpy 3 | Pacnosnasams 9UCIOBBIE BBIPAXKEHUS M BRIPAKEHUS C IEPEMEHHBIMH, INHEIHBIE YPaBHEHUSI.
. - IIpuBOAUTE IPUMEPEI BEIPAXKEHUI C IIEPEMEHHBIMHY, TUHEHHBIX YpaBHeHN. COCTaBIATh BhIpa-
2 JluneiiHOe ypaBHEHHUE C OTHOM 5 PHBOAL pumep P p ’ yP b BbIP
HeDEMEHHOM JKEHHE C TIEpEMEHHBIMHU I10 YCIOBHIO 3a7a9d. BHIMOMHATE Ipeo0pa3oBaHus BEIPAKSHUN: TIPUBO-
p JIUTH TIOO0HBIE cllaraeMbie, pacKpbhIBaTh CKOOKH. HaxoauTh 3HaUeHNE BBIPAXKEHUS C TIEPEMEH-
3 Pemrenue 3a1a4 ¢ TOMOIIBIO 5 | HBIMH TIpH 3aJaHHBIX 3HAYCHUAX MepeMeHHbIX. KimaccupunuposaTs anredbpanyeckie BeIpaxke-
ypaBHEHUH Husl. ONUCHIBATD 1EJIBIC BRIPAYKCHHUSL.
Dopmynuposams ONPENEIIEHUE JTUHEHHOTO YpaBHEHN. PemlaTs THHEHHOE YpaBHEHNE B 00IIEM
IloBTOpEeHMe U cucremaTn3a- 1 PMYIUP pen yp ypv m
Buje. UHTepripeTupoBaTh ypaBHEHHE KaK MaTeMaTHUECKYIO MOJIEIb peanbHOl cutyanuu. Omn-
Uy4eO0HOTO MaTepuaia . .
CHIBaTh CXEMY PEIICHUS TEKCTOBOH 3a7auu, TPUMEHSTH €€ JIJIsl peIIeHuUs 3314
KonrtponbHas padora Ne 1 1
I'nasa 21lenvie BhIpaskeHUA 55
4 ToXIEeCTBEHHO paBHBIE BBIpaKe- 2 | @opmynuposamo:
Hus. ToxmecTsa onpeoeieHusi: TOXIECTBEHHO PaBHBIX BBIPAXKEHUH, TOXK/IECTBA, CTETICHN C HATYPAIBHBIM ITOKa3a-
TeJaeM, OQHOYJIEHA, CTAHAAPTHOTO BMIa OAHOUYIEHA, KO3 dHUIeHTa 0JHOWIEHA, CTEIEHH OQHO-
5 CreneHb ¢ HATYpaJbHBIM NIOKa3a- | 3 - O ’ sap s1a o > KOG A ’ A
TereM YyjIeHa, MHOIOYJIEHA, CTEIICHU MHOTOUJICHA;
ceoticmea: CTETIEeHU C HaTypaJIbHBIM ITOKa3aTelieM, 3HaKa CTETIeHH;
6 CROIiCTBa CTETICHH C HATypaTh- 3 | npasuna: mokazaTenbCTBa TOKAECTB, YMHOKEHHS OJHOWICHA HA MHOTOWIEH, YMHOKEHUS MHO-
HBIM [TIOKA3aTEIEM TOYJICHOB.
7 OHOWIeHE! 2 Jloka3vieams CBOWCTBA CTENICHH C HATYPAJLHBIM MIOKa3aTeNIeM. 3alkChIBaTh U JOKa3bIBaTh (Op-
MYJIBL: IPOU3BENICHUSI CYMMBI U Pa3HOCTH JBYX BBIPQKEHUH, PA3HOCTH KBaJPaTOB JIBYX BBIpaXKe-
8 MHoro4eHbl 1 | umif, kBagpaTa CyMMBI M KBaJpaTa PasHOCTH JBYX BBEIPaXKEHHH, CyMMBI KyOOB 1 pa3HOCTH KyOOB
BYX BBEIPAKEHUH.
9 Cro)xeHne U BBIYUTAHUE MHOIO- 4 | MBY p

YJICHOB

Boruucnsims 3HaUCHNE BLIpa)KeHHfI C NICPCMCHHBIMMU. HpI/IMeHSITL CBOICTBA CTECIICHU JUIs npeo6—
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Kontponbhas padota Ne 2 pa3oBaHUsl BEIpAXKEHUH. BRIMOIHATE YMHOKEHHE OJHOWICHOB U BO3BEACHUE OJHOYJICHA
B cTerneHb. [[puBoUTh OJHOUJICH K CTAHAAPTHOMY BHJY. 3alHUChIBATh MHOTOWIEH B CTaHIAPT-
10 YMHOXEHUE OJHOWIEHA Ha MHO- 4 PHBOA A Aap Y By Aap
FOUICH HOM BHJIE€, OIIPEEIIATh CTEIeHb MHOTOWwIeHa. [Ipeo6pa3oBbIBaTh IPOU3BENECHUE OJHOWICHA 1
MHOTOYJICHa; CYMMBI, Pa3HOCTH, IPOU3BEACHUS IByX MHOTOWIEHOB B MHOTOWIEH. BBINONHATE
11 YMHOXKEHUE MHOTOWIEHA Ha MHO- | 4 | pa3iio)eHHe MHOTOYJICHA Ha MHOXKHTEIH CIIOCOOOM BBIHECCHHS O0IIEro MHOKHUTEIIS 32 CKOOKH,
rO4IeH CIO0CO0OM TPYHIUPOBKH, 10 HOpMysIaM COKPAIIEHHOTO YMHOXEHHUS ¥ ¢ IPUMEHEHHEM HECKOJIb-
KHX crioco0oB. Mcnons30Bats ykazaHHbIE TPeoOpa3oBaHMs B IPOLIECCE PELICHUS YPaBHECHUN
12 Pa3noxeHne MHOTO4JIEHOB Ha 4 Y peobp pon p yp ’
JIOKa3aTeNbCTBA YTBEPKACHHM, pEIICHHUS TEKCTOBBIX 3a1a4
MHOXHTENU. BeiHecenue odiero
MHOXHTEJIS 32 CKOOKH
13 PaznoxeHne MHOTOUJICHOB Ha 3
MHOXHTENU. MeToA TpyIIUpOBKH
Kontponbsraspadora Ne 3 1
14 [IpousBenenue pasHOCTH U CyM- 3
MBI ABYX BBIpa>KCHUH
15 Pa3HOCTh KBaApaTOB ABYX BHIpa- 3
JKEHUU
16 KBanpar cymMMBl 1 KBasipaT pas- 4
HOCTH JIBYX BBIpaXCHUI
17 ITpeoOpa3oBaHre MHOTOUYIEHA B 3
KBaJpaT CyMMBbI WJIM Pa3HOCTH
JIBYX BBIpa)KCHUI
Kontponbnas padora Ne 4 1
18 CymMa 1 pa3HOCTh KyOOB IBYyX 2
BBIPAKCHHUI
19 [IpumeHeHne pa3nu4HbIX CIOCO- 4
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00B paz0oKEeHUs] MHOTOUJICHA Ha
MHOXHTEIH
IloBTOpEeHME U cucTeMaTH3a- 1
IUAy4e0HOTO MaTepuaia
Kontponsnas padora Ne 5 1
I'naea 3®@yuxkuun 12
20 CBs13u MKy BETMYNHAMM. 2 | Ilpusooums ipuMepbl 3aBUCUMOCTEN MEXIy BeIMYMHAMU. Paznuyate cpenu 3aBUCUMOCTEH
OyHKIMA (YHKLIMOHAIBHBIE 3aBUCUMOCTH.
Onucvisamvnonsamus: 3aBUCUMOIN 1 He3aBUCUMOM MEPEeMEHHBIX, PYHKIINHU, apryMeHTa (QyHKIIH;
21 CriocoObI 3a1anust QyHKIMN 2 P » ymum, apry ymcun;
cnocoObl 3a1anus GyHkuun. GopMynupoBaTh onpeaeneHus: 00IacTy onpeaeneHus GyHKINH,
22 I'padux pyaxumn obnactu 3HaueHN? HyHKINH, Tpaduka GyHKINH, THHEHHON (QYHKIIHH, TIPSIMOM POTIOPIIHO-
N N HaJIBHOCTH.
23 Jluneitnas ¢yHkuus, e€ rpadukn 4
CBOMCTRA Bviyucasimo 3HaueHne QyHKINY 110 33JaHHOMY 3Ha4eHUIO aprymenTa. CocTaBiiTh TaOIUIIBI
3HadeHuil pyHkaun. CtpouTs rpaduk QyHKIUH, 3a1aHHON TabauaHo. 1o rpaduky ¢pyHkuny,
IToBTOpEHME U cUCTEMaTH3a- 1 | sBusromelicst MOZIENbIO PeabHOTO TPOIIecca, ONPEICIIATh XapaKTEPUCTHKH 3TOTO MPOoLecca.
usy4eOHOTO MaTepHuasa Crpouts rpaduk TMHEHHON QYHKIIMK 1 TPIMON PONOPIMOHATEHOCTH. ONUCHIBATH CBOWCTBA
9TUX (PYHKIUI
KontponsHaspabora Ne 6 1 by
I'nasa 4 CucreMbl JUHEHHBIX YPaBHe- 23
HMIi ¢ IByMsillepeMeHHbIMU
24  |YpaBHEHUS C ABYMS NIEPEMEHHBIMH | 3
N Tpusooums npumepwvl: ypaBHEHUS C IBYMS IEPEMEHHBIMHI; JTMHEHHOTO YpaBHEHUS C ABYMSI I1e-
25 | JluneitHOe ypaBHEHHUE C IBYyMSI 4 p puvepot- yp 1 ¢ ABY PEME ’ yp ABY
PEMEHHBIMH; CUCTEMBI ABYX JIMHEHHBIX YPaBHEHHI C JBYMSI IEPEMEHHBIMU; PEaIbHBIX MPOLEC-
MEPEMEHHBIMU U €ro rpaduk o
COB, /1151 KOTOPBIX YpaBHEHHE C IByMs IEPEMEHHBIMHU UJIM CUCTEMa YpaBHEHUH C ABYMsI Ilepe-
26 | CucteMmsl ypaBHEHUH ¢ 1ByMs ie- | 4 | MCHHBIMH SIBIISTFOTCS] MATEMATHYECKUMHU MOJICTISIMH.

pemenHbIME. [ padndeckuii MeToq
pEIIeHNs] CUCTEMBI IBYX JINHEH-
HBIX YPABHEHUH C IByMs Iepe-

OnpenensTs, IBISIETCS JIM NIapa YHCEN PEIIEHHEM TJAHHOTO YPaBHEHHS C ABYMS IIEpEMEHHBIMHU.
Dopmynuposams.
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MEHHBIMU onpedeneHus:: pellieHns] ypaBHEHHs C IByMs IEPEMEHHBIMH; YTO 3HAUYUT PELIUTH YpaBHEHHE C
N ByMsI IEPEMEHHBIMU; TpadKa YpaBHEHUs C IByMs IEPEMEHHBIMHU; TUHEWHOTO YPaBHEHHUS C
27 | Pemenne cucrem TMHEWHBIX ypaB- | 3 By p > rpaguka yp JIBYMSL TTep ’ yp
. JIBYMSI IIEPEMEHHBIMH; PELLICHUSI CHCTEMbl YPAaBHECHHUH C IBYMSI IEPEMEHHBIMU;
HEHHMH METOJIOM HOACTAaHOBKU . .
ceoticmea ypaBHEHHUH C IBYMS IIEPEMEHHBIMH.
28 | Pemenue cucrem nuHEHHBIX ypaB- | 3 | Onucviéams: cBOiicTBa rpadyka JTMHEHHOTO YpaBHEHHS B 3aBUCHMOCTH OT 3HAYCHHI KO PHIIU-
HEHHUH METOJIOM CJIOKEHHS €HTOB, I'pa)MUECKUI METOA PELICHUS! CUCTEMBI IBYX YPaBHEHUH ¢ ABYMsI IEPEMEHHBIMHU, METO]
MOJCTaHOBKH U METOJ CJIOKEHUS IS PELICHHUS] CUCTEMBI ABYX JIMHEHHBIX YPaBHEHUN C IBYMS
29 | Pemenue 3a1a4 ¢ IOMOULIBIO CU- 4 . A A P JBYX yp ABY
. N MIEPEMEHHBIMHU.
CTEM JIMHEWHBIX YpaBHCHUH .
Cmpoumb rpadK TUHEHHOTO YpaBHEHHS C IByMs IEpEMEHHBIMU. PelaTh cucTeMsbl ABYX JIU-
[ToBTOpEHME U cuCcTEMaTH3a- 1 | HeliHBIX ypaBHEHHIA C IBYMsI IEPEMEHHBIMH.
nUsy4e0HOTO MaTepuana Pewams TekcTOBBIE 3a/1a4H, B KOTOPHIX CUCTEMA JIBYX JIMHEWHBIX YPAaBHEHUH C ABYMSI TEpEeMeH-
HBIMU SIBIISIETCSI MATEMATHIECKOM MOJIENBIO peallbHOTO MPOoILecca, U HHTEPIIPETUPOBATh PE3yib-
KonTponbraspabora Ne 7 1 A p poreccea, PHPETHP pesy
TaT PELICHUS CUCTEMBbI
IMoBTOpenne u cucTeMaTuzanus yueoHo- 1
ro MaTepuaia
YnpaxHeHus 7151 TOBTOPEHUs Kypea 7 10
KJacca
HroroBas koHTpoIbHASIPAOOTA 1
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I'naga 1 44
PaumoHanbHbIe BbIpasKeHUs!
1 PammonanesHbie qpobu 2 Pacnosznasams 1enple panvoHanbHbIC BBIPaXXEHHUs, TPOOHBIE palHo-
. o HaJIbHBIE BBIPAXKCHUS, IPUBOIUTH IIPUMEPHI TAKUX BBIPAKECHUH.
2 OcCHOBHOE CBOMCTBO pallMOHAIBHON APOOH 3 p » IPHBOA pumep p
Dopmyruposamu:
3 CroxeHue 1 BBIYMTaHHE PAlMOHABHBIX APOOei ¢ oauHa- 3 onpedenenust: palliOHAIBHOTO BBIPAKEHHS, TOTyCTUMBIX 3HAYCHUH Tie-
KOBBIMHU 3HAMEHATEISIMU PEMEHHOH, TOKAECTBEHHO PABHBIX BBIPAKCHUH, TOXKIECTBA, PABHOCHIIb-
o HBIX YpaBHEHUH, PalMOHAIBHOTO YPaBHEHUsI, CTEIICHH C HYJIEBBIM IIOKa-
4 CroxeHue 1 BBIYHTaHHUE PAIIMOHATBHBIX APO0el C pa3HBIMH 6
3areseM, CTETIeHH C 11eJIbIM OTPHIIATEIbHBIM IT0Ka3aTeleM, CTAaHJapPTHOTO
3HaMEHaTENIAMU N
BUJIa YHCIIa, OOpATHOM MPONOPIHOHATEHOCTH;
Konrponbraspabora Ne 1 1 ceoticmea: OCHOBHOE CBOWCTBO PaIlMOHAIBHOM poOH, CBOWMCTBA CTETIEHN
5 VMHOXEHUE U JIeleHne PallioHaIbHBIX apobeil. Bossene- 4 C LeIIBIM I0KA3aTeleM, yPaBHeHHit, pyHKIMH Y = —
HHUE PalMOHAIBHON APOOH B CTEIICHD n
o npasuna: CIOKEHUsI, BRBIMUTAHHS, YMHOXEHUS, eJICHUs APoOeii, BO3Be-
6 ToxnecTBeHHBIEIPE0OPA30BAHUAPAITMOHATEHBIXBEIPAKEHUIH 7
JICHHs IPOOH B CTETIEHb; YCIOBUE PAaBEHCTBA IPOOU HYIIIO.
Konrponbnaspabora Ne 2 1 /Jloka3viéams CBOWCTBA CTENEHH C LENIBIM ITOKA3aTENIEM.
Onucvisams rpauuecKuil METOJT pELIEHHs YPaBHEHUH ¢ OTHOM mepe-
7 PaBHOCHIIBHBIE ypaBHEHMS. 3 N pag AP yp A p
MEHHOM.
PanmonansHble ypaBHEHHS . .
IIpumensms OCHOBHOE CBOICTBO pallMOHAIBHOM APOOU Il COKPALICHUS
8 CreneHs ¢ LENbIM OTPULIATENIBHBIM IT0Ka3aTeIeM 4 u npeobpazoBanus apodeit. [lpuBonuts Apodu kK HOBOMY (00LIEMY) 3HA-
o MeHaTenmo. HaxonuTe cymMMy, pa3HOCTB, IPOU3BEIEHUE U YACTHOE JPO-
9 CBoiicTBa CTEIEHU C LEIIBIM I0Ka3aTeIeM 5 A YMMY, P - 1P A AP
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10 . 4 Ocii. BEIMOMHATH TOXXIECTBEHHBIE TPEOOPa30BaHUs PALIHOHAIBLHBIX BbI-
OyHKIusA Y = X u e€ rpaduk paKEHHii.
Pewams ypaBHeHHS ¢ IEpeMEHHON B 3HAMeHATEJE JPOOH.
KonTponbnaspabora Ne 3 1 IIpumensmp CBOMCTBA CTENEHH C LEJIBIM MIOKa3aTeIeM IJIs IIPeodpaso-
BaHMsI BBIPAXKCHU.
3anucvisamp yucna B CTaHAAPTHOM BUIE.
Bvinoaname nocrpoenue u urenue rpadpuka QyHKoun y = —
n
I'naea 2
KBagpaTHble KOPHU. 25
JlelicTBUTEIbHBIE YHCIA
2 _
11 Oyukims Y = X° u e€ rpadux 3 Onucvigamsv: TIOHATHE MHOKECTBA, 3JIEMEHTa MHOXKECTBA, CIIOCOOHI 3a-
o N JaHWUS MHOXKECTB; MHOKECTBO HATYPaJIbHbIX YMCEJl, MHOXKECTBO LIEJIBIX
12 KBanpathble kopHU. ApudMeTHIeCKU KBaIpaTHBI KOPEHb 3 o
YKcesl, MHO)KECTBO PALIMOHAIIBHBIX YHCEIl, MHOKECTBO JEMCTBUTEIBHBIX
13 MHOKECTBOU €T0 3JIEMEHTHI 2 YHCEN U CBA3H MEXAY 3TUMHU YHCIOBBIMA MHOKECTBAMM; CBA3b MEKIY
0CCKOHEUHBIMH JICCATHYHBIMH JPOOSMU U pallHOHATILHBIMH, UPPAIHO-
14 [ToamuoO)ecTBO. OnepauHa MHOKECTBAMU 2 A Ap pan » Mppall
HaJIbHBIMHU YUCJIAMH.
15 HuCIOBBIEMHOXKECTBA 2 Pacnosznasams paumoHaJIbHBIE M UppalMOHAJIbHBIE uncia. [IpuBoauts
. MIPUMEPHI PALIMOHATIBHBIX YMCEN M UPPALMOHATIBHBIX YHCET.
16 CpolicTBaapu(hMETHIECKOTO KBAJAPATHOTO KOPHS 4 p PrI panl pp VH " . .
3anucvisams ¢ ToMoLIbIO (HOPMYJI CBOMCTBA IEHCTBUIL € IEHCTBUTEIb-
17 ToxxmecTBeHHBIE TIPEOOPa30BAHIS BRIPAKEHUM, 5 HBIMH YHCJIAMH.
coepxKalux Dopmyruposamu:
KBaJpaTHBIC KOPHU onpedenenusi: KBIPaTHOTO KOPHS U3 YUCIIa, apu(METHIECKOTO KBa/I-
PaTHOTO KOPHS U3 YHCIa, PABHBIX MHOYKECTB, TIOJIMHOXKECTBA, Iepeceye-
18 3 HUSI MHOXKECTB, 00BEINHEHHSI MHO)KECTB;

Oynkug Y = \/; u e€ rpaduk
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Kontponbnaspadora Ne 4 1 ceoticmea: PyHKIHN Y = X°, apUPMETHIECKOTO KBaAPATHOTO KOPHS,
byHkmmu Y =+/X .
Joxazvieams cBoMCcTBA apH(YMETHUECKOTO KBAAPATHOTO KOPHSL.
" 2
Cmpoums rpapuku QyHKIU Y = X u Y =+/X .
[TpuMeHsTh TOHATHE apUPMETUIECKOTO KBaAPATHOTO KOPHS ISl BEIYUC-
JICHUs1 3HAYEHUH BBIPAaKEHUH.
Ynpowame Beipaxenus. Pemats ypaBHeHus1. CpaBHUBATh 3HAUCHUS BbI-
pakeHMid. BRIIOIHATE MpeoOpa3zoBaHue BEIPAXKEHHH C TPUMEHEHUEM
BBIHECCHHSI MHOXKUTEIS U3-110]] 3HAKA KOPHS, BHECCHUE MHOKHUTEIS MO]
3HaK KOPHS. BBIMONHATE 0OCBOOOXKICHHE OT HPPALIMOHATIBHOCTHU B 3HA-
MeHaTese 1po0u, aHaIU3 COOTHOIIEHUH MEX/Ty YHUCIOBBIMU MHOXe-
CTBaMH U UX dJIEMEHTaMHU
I'naea 3 26
KBaapaTHsbie ypaBHeHuUs1
19 | KBagparHbie ypaBHeHUs. PemieHre HemomHbIX KBaJpaTHbIX 3 Pacnosnasame 1 IpuBOIUTH IPUMEPHI KBaPAaTHBIX YPABHEHUH pa3iny-
ypaBHEHUH HBIX BUJIOB (TIOJIHBIX, HETIONHBIX, TPUBEIEHHBIX ), KBaPATHBIX TPEXUJIe-
. HOB.
20 ®dopmyra KOpHEH KBaJIpaTHOTO YpaBHEHHUS 4
Onucviéams B 0011IEM BHUJE PELLICHUE HEMOJIHBIX KBAJAPATHBIX YpaBHE-
21 | Teopema Buera 3 HUIA.
Dopmynuposamy:
Kontponpnaspabora Ne 5 1 PMYIUP .
onpeoeieHus: ypaBHEHUS NIEPBOI CTETIEHH, KBAIPATHOTO YPABHEHUS;
22 | KagpaTHBIMTpEXUIICH 3 KBaJpaTHOTO TPEXWIeHa, JUCKPUMHUHAHTA KBAIPATHOTO YPaBHEHUS
o M KBaJpaTHOTO TPEXUIEHa, KOPHS KBaIPATHOTO TPEXUIIEeHa; OUKBaapaT-
23 Pemenne ypaBHeHMIT, KOTOpBIE CBOAATCS K KBaJPaTHBIM 5 AP p » K0P s p ’ P
HOTO ypaBHEHUS;
ypaBHEHUSIM y N
ceoticmea KBaAPaTHOTO TPEXUIIEHA;
24 | PanmoHanbHbIe ypaBHEHUS KaKk MaTeMaTUIECKHEe MOJIEIH 6
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peabHBIX CUTYaLUN meopemy Bueta 1 00paTHyIO eif Teopemy.
3anucwvieams M 0Ka3bIBaTh (OPMYITy KOPHEH KBa[paTHOTO YPaBHEHUSI.
KonTponbraspabora Ne 6 1 A Gop 1YLy Kop /1P P
HccnenoBats KONMHYECTBO KOPHEN KBaAPATHOTO YPaBHEHMSI B 3aBUCHMO-
CTH OT 3HaKa ero JUCKPHUMUHAHTA.
Loxazvieams meopemui: Bueta (psimyto U 00paTHyI0), O pa3ioKeHHH
KBaJpaTHOTO TPEXUWICHA HA MHOYKUTEINHN, O CBOMCTBE KBAAPaTHOTO TPEX-
4JIeHa C OTPULIATENBHBIM JUCKPHMHHAHTOM.
Onucvieamsb Ha IPUMEPAX METOJI 3aMEHBI TEPEMEHHON IS peLIeHUs
YPaBHEHUI.
Haxooums KOpHU KBapaTHBIX yPaBHEHUH pa3invHbIX BUIOB. [Ipume-
HATH TeopeMy Bueta u o0patHyo eif TeopeMy. BEITONHATE pas3iiokeHne
KBaJPaTHOTO TPEXWIECHA HA MHOXKUTENU. HaxoIuTh KOpHU ypaBHEHU,
KOTOpBIE CBOJATCS K KBaApaTHbIM. COCTaBIATh KBaJipaTHbIE YPaBHEHUS
U YpaBHEHHMs, CBOAALINECS K KBaJPaTHBIM, SBIISIONINECS MaTeEMaTHUe-
CKHMH MOJIENIIMU PEaJIbHBIX CUTYaIui
IHoBTOpEHUE
U cUCTeMaTU3alusl 10
y4eOHOro MaTepuaia
YipakHeHus Uil TOBTOPEHUS Kypca 8 Kitacca 9
KontponbHasipadora Ne 7 1

Hroro: 105
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I'naga 1 20
HepaBencrBa
1 HucnoBbleHEPABEHCTBA 3 Pacnoznasams v IpuBOAUTH IPUMEPHI YUCIOBBIX HEPABEHCTB, HEPABEHCTB C IEPEMEHHBIMHU, JIH-
N HEWHBIX HEPABEHCTB C OJAHOW MEPEMEHHOM, IBOMHBIX HEPABEHCTB.
2 OCHOBHBIEC CBOWMCTBA YHCIOBBIX- 2
HEDABCHCTE Dopmynuposams.
p onpeoeieHus: CPAaBHEHHS ABYX YHCEIl, PEIICHUS HEPaBEHCTBA C OJTHOW MepeMEHHON, pABHOCHIBHBIX
3 CrnoxxeHne 1 yMHOXKEHHE YHC- 3 HEPABEHCTB, PEIICHUS CUCTEMbI HEPABSHCTB C OJTHOM MEPEMEHHOM, 00JIACTH OIPEICIICHUS BhIpaKke-
JIOBBIX HepaBeHCTB. O1ieHuBa- HUS;
HUE 3HAYEHUS BBIPAKEHUS C601icM6a YUCIIOBBIX HEPABEHCTB, CJIOKEHUS U YMHOKEHUS YUCIOBBIX HEPABEHCTB
N Jloxasvieams.: CBOMCTBA YUCIOBBIX HEPABEHCTB, TEOPEMBI O CJIOKEHUU U YMHOXEHUH YHCIIOBBIX HeE-
4 HepageHcTBac ogHoMIIEpeMEH- 1
Lol pPaBEHCTB.
Pewams nuHeliHble HEpaBeHCTBA. 3alUChIBATh PELICHUS] HEPABEHCTB U UX CUCTEM B BUJI€ YUCIOBBIX
5 Pemienre HepaBeHCTB ¢ OJTHOM 5 MPOMEXYTKOB, OOBEAMHEHNS, IEPECEUSHUS YNCIOBBIX IIPOMEKYTKOB. Pemrats cucreMy HepaBeHCTB
nepeMeHHoil. HuciaoBkle npo- ¢ onHO# epeMeHHoN. OTIeHNBATh 3HaYCHUE BhIpaxeHus. M300paxaTs Ha KOOPAMHATHON TIPSIMOM
MEXYTKH 3aJIaHHbIC HEPABEHCTBAMU YHCJIOBBIC TPOMEKYTKH
6 Cucrembl THHEHHBIX HEpa- 5
BEHCTB C OJIHOM NIEpEMEHHON
Konrtponbnas padora Ne 1 1
I'nasa 2 38
Keanparuunas pyHkuus
7 [ToBTOpEHUE U pacmiupeHue 3 Onucwvieamsb oHsITHE (QYHKIMH KaK MPaBUIIA, YCTAHABIIMBAIOIIETO CBA3b MEX/TY JJIIEMEHTaMHU JIBYX

CBEJICHHI 0 QYHKIIUH

MHOXECTB.
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8 CgeoticTBa pyHKINH 3 Dopmynuposams.
9 Kak mocTpouTh rpaduk dyHk- 3 onpvebeﬂeﬁuﬂ: HYIIS (YHKINH; TPOMEKYTKOB 3HaKOTIOCTOSHCTBA ¢yHkuuy; QyHKIMH, BO3pacTaro-
_ et (yObIBaroleil) Ha MHOXKECTBE; KBaApaTHYHOHN (DYHKIIMHU; KBAaJAPaTHOIO HEPABEHCTBA,
mun Y = kf(X), ecu n3Becten
' ceoticmea KBaJpaTUIHON PyHKIINY;
rpaduk QyHKIIUN . 6 . f f .
v = f(x) npasuaa MoCTpoeHus TpaduKoB GyHKIHIA ¢ MOMOIIKIO peodpasosanuii Buaa f(X) — f(X)+a;
f(x) — f{x + a); f(X) — kf(x).
10 Kak noctpouts rpaduku GpyHkK- 4 Cmpoums rpadukn GyHKIHH ¢ moMoIpio peodpaszosanuii Buna f(X) — f(x)+ a;
i y = f(x) + b f(xX) — fix + a); f(X) — Kf(x).
ny = f(X + a), eciiu u3BecTeH Cmpouma rpaduk kBagpatuaHoi ¢pyHkiun. [1o rpaduky kBagpaTudaHol QYHKIIUHA OMCHIBATH €&
rpaduk ¢pyukuun y = f(X) CBOMCTBA.
N Onucvigams CXeMaTHIHOE PACIIONOKECHUE Mapad0IIbl OTHOCUTENILHO OCH a0CIHCC B 3aBUCIMOCTHU OT
11 Kagpatnunas ¢pynknus, eé 6 N
rpad¥K 1 cBolcTEA 3HaKa crapiiero ko3dduienTa u AMCKPUMUHAHTA COOTBETCTBYIOIIETO KBaAPATHOTO TPEXUICHA.
Pewams xBagpaTHBIE HEPABEHCTBA, UCIIONIB3YS CXEMY PACIIONIOXKEHHUS TapadoiIbl OTHOCUTENBHO OCH
KonTponbHaspabora Ne 2 1 abcrucc.
12 PellIcHIE KBapaTHBIX HEpa- 6 Onucvigamsb TpaQUUECKUA METOJI PEIICHUS] CUCTEMBI IBYX YPaBHEHHI C IByMsl IEpEMEHHBIMH, Me-
BCHCTE TOJI TIOACTAHOBKU M METO/I CJIOKEHHS AJIS1 pEIIEHHUS CUCTEMBI IBYX YPaBHEHHH C IBYMS IIEpEMEH-
HBIMH, OJTHO U3 KOTOPBIX HE ABJISIETCS IMHEUHBIM.
13 CucreMbl ypaBHEHHH ¢ IBYMst 6 Pewams TexcTOBBIE 33/1a4H, B KOTOPBIX CUCTEMA JIBYX YPABHEHUH C IBYMs IEPEMEHHBIMU SIBIISIETCS
MEPEMCHHBIMU MaTeMaTHYeCKOH MOJIENBIO PEANbHOTO TPOIIEcca, U MHTEPIPETUPOBATh PE3YJIbTAT PEHICHHUS CUCTE-
MBI
14 Pemenue 3ama4 ¢ mOMOIIBIO CH- 5
CTEM ypaBHEHUI BTOPOU cTere-
HU
Kontponbraspabora Ne 3 1
I'naga 3
JJIeMeHTBI NPUKJIATHOH 20

MaTeMaTUKH
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15 MatemaTuyeckoe MO/JICIIUPOBa- 3 Ilpusooums npumepuol.
HUe MaTeMaTHYECKHX MOJIENel peallbHbIX CUTYallui; MPUKIAJAHBIX 3a/1a4; TPUOIIKEHHBIX BETUUNH; HC-
N M0JIb30BaHUS] KOMOMHATOPHBIX [IPABUI CYMMBI U IPOU3BEACHUS; CITy4aifHBIX COOBITHIH, BKIIOYAs
16 IIponenTHBIEPACUETHI 3
JIOCTOBEPHBIE U HEBO3MOXKHBIE COOBITHS; ONBITOB C PABHOBEPOSITHBIMU UCXOJaMU; IPEACTaBICHUS
17 [TpubnmxEHHBIE BEIYNUCIICHHS 2 CTaTUCTHYECKUX JAHHBIX B BUJE TaOJHII, JUarpaMm, TpaHKoB; UCIIOIb30BaHUS BEPOSITHOCTHBIX
CBOMCTB OKPYXKAIOIINX SIBICHUI.
18 OcHoBHbIE NTpaBUjIa KOMOUHA- 3 Py m
TOpHKE Dopmyruposamu:
onpedenenust: adCONIOTHON MOTPEUTHOCTH, OTHOCHTEIILHON IMTOTPETHOCTH, IOCTOBEPHOTO COOBITHS,
19 YacroTra 1 BEpOSITHOCTH CIIy- 2 HEBO3MOKHOTO COOBITHST; KITACCUYECKOE OTMPEACTICHUE BEPOSTHOCTH;
YaliHOTO COOBITHS npasua: KOMOMHATOPHOE MIPAaBUIIO CyMMbI, KOMOMHATOPHOE MPABUJIO IPOU3BEICHUS.
Onucvieamp 3Tanbl pelIeHns IPUKIaaHON 3a1a4.
20 Krnaccudaeckoe onpeseieHuene- 3 P P A A i
pOATHOCTH [MosicHATH W 3anKCcHIBaTH POPMYITY CIOKHBIX TPOIEHTOB. [IpOBOIUTH MPOIIEHTHBIE PACYETHI C HC-
MI0JIb30BaHUEM CIIOKHBIX MIPOIIEHTOB.
21 Hauanpusie cBeneHust 3 Haxooumws To9HOCTH TIPUONVDKEHMS 10 TaOJIMIIE TPUOMMKEHHBIX 3HAYeHUH BeIMIuHbI. Vcrons3o-
O CTaTHCTHKE BaTh pa3In4HbIe (POPMBI 3aMMCH MPHOIMKEHHOTO 3HAYCHHS BeNMUUHBL. OLIeHNBATh MPUOIIKEHHOE
3HAa4YCHUE BEJTMYUHBI.
Konrponbnas padora Ne 4 1 .
1Ipo6ooums ONBITH CO CIy4allHBIMU UcXonaMHu. 110sSCHATE 1 3anmuChIBaTh (OPMYITy HAXOXKICHUS
YaCTOTHI CIy4aifHOTo cOOBITHS. OMUCHIBATH CTATHCTHYECKYIO OLIEHKY BEPOSITHOCTH CIIy4aifHOTO CO-
ObITH. HaxouTh BEPOSITHOCTH CIIYy4alfHOTO COOBITHS B OTIBITAX C PABHOBEPOSTHHIMH UCXOJIAMH.
Onucviéamy 3TaIBl CTATUCTUYECKOT0 uccienoBanus. OdopmiaTh HHGOPMALIUIO B BUAE TaOIHL U
nuarpamm. M3Biekats nHGopManuio U3 TabIull U AuarpaMM. HaxoauTh 1 IPUBOJUTE IPUMEPHI HC-
MOJIb30BAaHUS CTATUCTHYECKUX XapaKTEPHCTUK COBOKYITHOCTH IaHHBIX: CPEIHEE 3HAUEHUE, MOAA,
pasmax, MearaHa BEIOOPKHU
I'nasa 4
YucaoBblie 17
MOCJIe10BaTeIbHOCTH
22 UrcnoBble OCIEI0BATETLHOCTH 2 IIpuooums npumepsl: TOCIEA0BATENBHOCTEH; YHCIOBBIX MOCIEA0BATENIEHOCTEH, B YACTHOCTH
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23 ApudmeTnyeckas Iporpeccus 4 apu(MeTHYECKOH 1 TEOMETPUIECKOH MPOTPECCHii; UCTIONB30BaHUS MTOCIEI0BATEIBHOCTEH B peab-
HOU JKM3HU; 3a/1a4, B KOTOPBIX PaCCMaTPUBAIOTCSI CyMMBI C OECKOHEUHBIM YMCIIOM CIIaraeMbIX.
24 CyMMa N mepBBIX WICHOB apud- 3
o Onucvléamy: TIOHITHE TOCIEI0BATENBHOCTH, WICHA OCJIEA0BAaTEILHOCTH, CIIOCOOBI 33aAaHus TOCTIe-
METHYECKOH MPOrpeccuu
JIOBaTENbHOCTH.
25 I'eomerpuyeckast mporpeccus 3 Bviyucasimo uneHsl mociae10BaTeNbHOCTH, 331aHHON POPMYJION N-To YWieHa WIN PEKypPEHTHO.
Dopmynuposamu:
26 CymMma N nepBBIX YJIEHOB Teo- 2 PAYIUD . .
. onpedenenus: apupMeTHIeCKON MPOrpecChy, TeOMETPUIECKON POTPECCHH;
METPUYECKON TPOTPECCHH g " . .
cB0licmaa YICHOB TeOMETPHUYECKON B apu(METUIESCKOM MPOTPECCHI.
27 CymMma OeCKOHEUYHOH reoMeTpu- 2 3adasams apruPpMeTHUECKYIO U TEOMETPHUUECKYIO IPOTPECCHH PEKYPPEHTHO.
YEeCKOU MPOTPECCHH, Y KOTOPOH |
q|<1 3anuceisams 1 nosicuams HOpMyIIbI 00IIETo WieHa apu(METHUECKOM U reOMeTPHUYECKOi mporpec-
CHUH.
Konrponbnaspabora Ne 5 1 .
3anucvisams 1 0okazvieamy: HOpMyYIBI CyMMBI N MIEPBBIX YICHOB aprU(hMETHUECKON U TeoMeTpude-
CKOM mporpeccHii; (opMyIibl, BEIPa)KaroIue CBOMCTBA WIEHOB apu(METHIECKON U TeOMETPUIECKON
IIPOTPECCUIA.
Buiuucaams cymmy 0€CKOHEUHOM reOMETpUYeCcKOr TIporpeccud, y KoTopoi | q | < 1. IlpencraBnsats
OecKoHeuHbIE TEPUOINIECKUE JpOoOH B BUE OOBIKHOBEHHBIX
IloBTOpPEHME
U cUCTEeMATU3aALMSA 10
yue0HOro Marepuasa
YnpakaeHus JJisl TOBTOPEHUs Kypca 9 9
KJjacca
KonTponbnaspabota Ne 6 1

Hroro: 105 yacos
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I'nasa 1
IIpocreitme 11
reoMeTpuieckue (purypni
U HUX CBOMCTBa
1 Touku u npsmMbIe 1 Ilpusooums IpUMeEpBI TEOMETPUUECKUX QUTYD.
Onucwvieamsb TOUKY, IPSIMYIO, OTPE3OK, I TOII.
2 Otpe30k u ero JIMHa 2 ¥» TIPAMYI0, OTp YL Y
Dopmynuposamy:
3 JIy4. Yron. U3MepeHue yrios 2 onpeoeneHusl: paBHBIX OTPE3KOB, CEPEeIMHBI OTPE3Ka, PACCTOSHUS MEXKTy ABYMS TOUKaMH, JOTIOTHU-
TEeNbHBIX JIy4el, pa3BEPHYTOTO YIJia, paBHBIX YIJIOB, OMCCEKTPUCH! YTIIa, CMEKHBIX U BEPTHUKAIBHBIX
4 CMexHbIE 1 BEpTHKAIBHBIE yT- 2 YHCH, PasBepHy yria, p y ’ P yra, P .
MBI YTJIOB, IEPECEKAIOIUXCA MPAMBIX, IEPIEHANKYISIPHBIX MPSAMBIX, IEPIEHIUKYIIApA, HAKIOHHOM, pac-
CTOSIHUS OT TOYKH /0 TPSMOIA;
5 [lepnienaukynspHbIE TPSIMBIE 1 ceolicmea: PacIoioKEHUs TOUEK Ha IPSIMOH, N3MEPEHHS OTPE3KOB U YTJIOB, CMEKHBIX U BEPTUKAJIb-
HBIX YIJIOB, IEPIEHINKYJIAPHBIX NPSIMBIX; OCHOBHOE CBOMCTBO MPSIMOM.
6 AKCHOMBI 1 y » MEPTICHIIY AP p ’ p
Knaccugpuyuposamu yrisl.
[ToBTopenue U cUCTEMATH3AIIHS 1 Loxazvieams. TEOPEMBI O NIEPECEKAIOIINUXCS IPSIMBIX, O CBOMCTBAX CMEYKHBIX U BEPTUKAJIBHBIX YIJIOB,
y4eOHOro MaTepuaia 0 €IMHCTBEHHOCTH MPSIMOH, MEPIEHIUKYIAPHOIN TaHHOH (ciyyail, Korjaa To4ka JIS)KUT Ha JaHHOU
MPSIMON).
KonTponbhas pabota Ne 1 1 P ) . N
Haxooumwv 1yiuHy 0Tpe3Ka, IpaJyCHYI0 Mepy yIjla, UCIIOJIb3ysl CBOMCTBA UX U3MEPEHUI.
H3z00padcamsb ¢ TOMOIIBIO YePTEKHBIX HHCTPYMEHTOB T€OMETPUYIECKUE (DPUTYPBI: OTPE3OK, JIyY,
YTOJI, CMEKHBIE U BEPTUKAJIBHBIE YIJIbI, NEPIEHANKYIISPHBIE MPSIMBIE, OTPE3KH U JIy4H.
Tosachams, 4TO TaKOE aKCUOMA, OTIPENICTICHHE.
Pewams 3amaum Ha BEIUMCIIEHNE U TOKA3aTENBCTBO, IPOBOI HEOOXOANMEBIE JOKa3aTeIbHBIE PACCY K-
JEHUS
I'naga 2
12

TpeyrojJbHuKu
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7 PaBHsble Tpeyronasauku. Bricora, 2 Onucvigams CMBICIT TIOHATHS «paBHBIC GUTYpBD. [[pUBOIUTE IPUMEPHI paBHBIX QUTYP.
MeanaHa, OuCCeKTpuca Tpe- H300pascams 1 HAXOAUTH HAa PUCYHKAX PABHOCTOPOHHME, paBHOOEPEHHbIE, IPSIMOYTOJIbHbIE, OCT-
YTOJIbHUKA POYTOJIbHBIE, TYHOYTOJIbHbBIE TPEYTOIbHUKU U UX JIEMEHTHI.
o o Knaccugpuyuposams TpeyroinbHUKH IO CTOPOHAM U yIJIaM.
8 [lepBbIii 1 BTOpOIi IPU3HAKU 3 Puyup pey p y
Dopmynuposamy:
paBeHCTBA TPEYTOJILHUKOB
onpeodenenusl: OCTPOYTOJILHOTO, TYIIOYTOJIBHOTO, IPSIMOYTOJIBHOTO, PABHOOEIPEHHOT'0, PABHOCTO-
9 PaBHOOEIpeHHBIN TPEYTOIBHUK 3 POHHET0, Pa3HOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI, MEMAHbI TPEYTOJIbHUKA; paB-
U €ro CBONCTBA HBIX TPEYTOJbHUKOB; CEPEAUHHOTO MEPIEHIUKYJIIApa OTpe3Ka; epruMeTpa TpeyrolbHUKA;
ceoticmea: paBHOOECIPEHHOTO TPEYTOJIbHUKA, CEPEIUHHOrO MEPICHINKYIISIPa OTPE3Ka, OCHOBHOT'O
10 [Ipu3Haku paBHOOEIPEHHOTO 1 . p 7P they > copelt PHCHMKYApa OTp ’
CBOIWCTBA PaBEHCTBA TPEYrOJIbHUKOB,;
TpeyrojbHUKa
NpuU3HAKU. PaBEHCTBA TPEYTOJIbHUKOB, PABHOOEAPEHHOTO TPEYTOIbHUKA.
11 Tpetnit npu3HaK paBeHCTBA Tpe- 2 loka3zvbieams TEOPEMBI: 0 €MUHCTBEHHOCTH MIPSIMOH, IEPIICHINKYIAPHON NTaHHOU (ciydail, korna
YroapHUKOB Teopembl TOYKA JISKUT BHE JAHHOH MPSMOi1); TP IIPU3HAKA PAaBEHCTBA TPEYTOJILHUKOB; IPU3HAKU paBHOOE -
€HHOTO TPEYTOJILHHUKA; TEOPEMBI O CBOWCTBAX CEPEIMHHOTO NEPIICHINKYIISIpa, PaBHOOSAPEHHOTO U
Kontponbhas pabora Ne 2 1 P pey » Teop pea PHCHINKYIAPA, P s
PaBHOCTOPOHHETO TPEYTOJIbHUKOB.
Pasvacusams, 9o Takoe TEOpEMa, OMUCHIBATD CTPYKTYPY TeopeMbl. OOBACHATH, KAKyI0 TEOPEMY
HA3bIBAIOT OOPATHOM JaHHOM, B YEM 3aKIIFOUACTCS METO] IOKa3aTeIbCcTBa OT MPOTHBHOTO. [1puBo-
JUTH IPUMEPHI NCIIOIB30BAHMSI 3TOTO METO/1A.
Pemate 3a1aun Ha BEIYMCIICHUE U JOKA3aTEIbCTBO
I'nasa 3
IlapanaenbHble npsavMbie. CymMMa yriioB 12
TpeyrojbHUKA
13 [TapamienbHble IpsAMbIE 1 Pacnosznasamv Ha yepTexkax napavieabHbIE NPSMBIE.
N306paxarh ¢ TOMOIIBIO TMHEHKH U YTOJIbHHKA MMapajlIeIbHbIE TIPSIMEIE.
14 [IpusHaky napannenbHOCTH 1 .
DSMBIX Onucvigamy yritpl, 00pa30BaHHBIC TPU NIEPECCUCHUN ABYX NPSMBIX CEKYIICH.
P Dopmyauposamy:
15 CBoiicTBa mapayIeTbHBIX Mpsi- 2 onpeodenenus: TTapaUIeIbHBIX MPSIMBIX, PACCTOSHUS MEXTy MapajuIeIbHBIMU MPSMBIMA, BHEIITHETO
MBIX yIiia TpeyrolbHUKA, TUIIOTEHY3bl U KaTeTa;
ceoticea: TIapajueNIbHBIX MPAMBIX; YTII0B, 00pa30BaHHBIX PHU MEPECEUECHUH MapaJIeIbHBIX TPSIMBIX
16 CyMmMa yIjIoB TpEeyrojbHHKa 3 P p 4 » 0P prIep P P
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17 [IpssMOyTONBHBIN TPEYTOIBHUK 1 CEeKyILeH; CYMMBI yJIOB TPEYTOJIbHHUKA; BHEIIHETO YIJIa TPEYTOJIbHUKA; COOTHOIIEHUI MEXIY CTOPO-
N HaMU U yTIaMy TPEYTOJIbHHAKA; IPSIMOYTOJIBHOTO TPEYTOIbHHUKA; OCHOBHOE CBOMCTBO NapaslIEIbHBIX
18 CBoiicTBa NPsIMOYTOJIBHOTO Tpe- 2 I HMHX}.IT Pey » IPAMOYT pey ’ P
YIOJIbHUKA p ’
npus3HaKy: NapajuIeIbHOCTH MPSIMBIX, PABEHCTBA MPAMOYTOJIbHBIX TPEYTOJIbHHUKOB.
IToBTOpEHHE M cUCTEMaTH3ALMS Hoxazvieamsb: TEOpEMBI O CBOICTBAX MapajiebHBIX IPSAMBIX, O CyMME YIJIOB TPEYTOJIbHHUKA, O
y4eOHOro MaTepuaia BHEIIIHEM YIJI€ TPEYroJIbHUKA, HEPABEHCTBO TPEYTOJbHHUKA, TEOPEMBI O CPABHEHUH CTOPOH U YIJIOB
Korrpomshas pabora Ne 3 1 TpEyroJbHUKA, TEOPEMBI O CBOMCTBAX MPSAMOYTOJIBHOTO TPEYTOJIbHUKA, IPU3HAKHU MapajIeIbHbIX
- MIPSIMBIX, PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB.
Pewamp 3agaun Ha BBIYMCIICHHUE U IOKA3aTEIBCTBO
TI'nasa 4
OKpy:KHOCTH M KpYT. 11
I'eomeTpuyeckue nocrpoeHust
19 I'eomeTpudeckoe MECTO TOYEK. 1 Tosacnuams, 4TO Takoe 3ajada Ha ocTpoeHue; reomerpuueckoe Mecto Touek (I'MT). IlpuBoauts
OKpyX HOCTb ¥ KpyT npumepsl [MT.
o H306pascams Ha pUCYHKaX OKPYKHOCTb U €€ 3JIEMEHTHI; KacaTeJIbHYI0 K OKPYKHOCTH; OKPY>KHOCTh
20 HexkoTopslie cBolicTBa OKpY>KHO- 2 P pHcy Py ’ y Py » OKPY ’
o KacareasHas K okbyscHOCTH BITMCaHHYIO B TPEYTOJbHUK, U OKPYXHOCTh, OMHUCAHHYIO OKOJIO Hero. OMUCHIBaTh B3aUMHOE PacIio-
' Py JIO’)KEHUE OKPYKHOCTH H MPSIMOH.
21 OmnwucaHHas ¥ BIUCAHHAsS 2 Dopmynuposams:
OKPY>KHOCTH TPeYTOoJbHHKA onpeodeneHusl: OKPYKHOCTH, Kpyra, X 3JIEMEHTOB; KacaTelIbHOU K OKPYKHOCTH; OKPY>KHOCTH, OITH-
29 3a1aun Ha MOCTPOCHHE 2 CaHHOM OKOJIO TPEYTOJIbHUKA, U OKPYKHOCTH, BIUCAHHON B TPEYTOJIBHUK;
ceoticmea: cepeIMHHOTO0 nepneraukysapa kak [ MT; Ouccextpuckr yria kak ' MT; kacarenpHO#
23 MeTo reoMEeTpUYECKUX MECT 2 K OKPY>KHOCTH; JTHaMeTpa U XOPbl; TOUKH IEPECEUCHUS CEPEIUHHBIX NEPIICHANKYIISIPOB CTOPOH Tpe-
TOYEK B 3a/1a4ax Ha MOCTPOEHUE YTOJIbHUKA; TOYKU NIepecedeHusi ONCCEKTPHC yIIIOB TPEYTrOJbHUKA;
NPU3HAKYU KacaTeJIbHOM.
[ToBTOpEeHHE U cucTeMaTU3ays 1 P
S —— Hoxazvieamyb: TEOPEMBI O CEPEIUHHOM MEPIEHIUKYISIpE U OuccekTpuce yria kak [ MT;
0 CBOMCTBAX KacaTeabHOM; 00 OKPYKHOCTH, BITMCAHHON B TPEYTOILHUK, OTIMCAHHON OKOJIO Tpe-
Kontponbnas padora Ne 4 1 YTOJIbHUKA; IPU3HAKHU KaCaTEIbHOM.

Pewams 0CHOBHBIE 337ja4l HAa TOCTPOEHHUE: IOCTPOEHHE YTJIa, PABHOTO TaHHOMY; IIOCTPOEHHE CEPE-
JUHHOTO NEPIEHANKYISpa JaHHOTO OTpe3Ka; MOCTPOECHUE PAMOM, MPOXOIIEH Yepe3 TaHHYIO TOY-
Ky M IIEpIEeHIUKYJSIPHON TAHHOH MPSIMOIL; OCTPOCHUE OMCCEKTPUCH IAHHOTO YIJia; MOCTPOCHUE
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TPEYTOJIbHUKA MO JIBYM CTOPOHAM U YTy MEKIY HUMMU; [0 CTOPOHE U JBYM MNPUJICKAIIUM K HEH yT-
JIaM.
Pemats 3amaun Ha noctpoeHue merogom ' MT.
Cmpoumsb TpeyroibHUK 110 TPEM CTOPOHAM.
Pewams 3anaun Ha BEIYUCIICHUE, JOKA3aTENbCTBO U MOCTPOCHUE
O0600menue
U CHCTeMaTH3auus 4
3HAHMH yYamuxcst
YnpaxkHeHus JJisi TOBTOpEHUs Kypca 7 7
KJ1acca
KonTponbnas pabora Ne 5 1
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T'naga 1 29
YeTbIpEXyroJbHUKU
TBIPEXYT'OJIBHUK U €T0 dJIe- 0SICHAMb, YTO TAKOE YEThIPEXYTroNbHUK. ONUCHIBATh DJIEMEHTHI YETHIPEX YT OJIbHUKA.
1 YeTrIpEXyTO €ro dJIe 2 11 0 TaKOE€ YETBIPEXYTO. OnuceIBaTh IEME E€TBIPEXYTO a
MEHTEI Pacnosnasams BBIyKITbIE U HEBBITYKIIBIC YETHIPEXYTONBHUKH.
5 Tapannenorpamm, CsoficTsa 2 H3z06padsicams v HAXOAUTH HA PUCYHKAX YETHIPEXYTONFHUKN PAa3HBIX BUJOB U UX IJIEMEHTHI.
X Dopmynupogamu:
napajjenorpaMmma PIMYIUP
onpedeneHus: apajuieorpaMMa, BEICOTHI MapajliesiorpaMMa; IPSIMOYToJibHIKA, poMOa, KBajipaTa;
3 [Ipu3Haku mapamienorpaMmma 2 CpeIHEN TUHUU TPEYTOIbHUKA; TPACIINH, BBICOTHI TPAMCIINH, CPEAHEH TUHUHN Tpalleluu; [IEHTPaIb-
4 I U — 5 HOTO yIjia OKPY>KHOCTH, BIUCAHHOT'O YIJIa OKPY>KHOCTH; BOUCAHHOIO M OMMCAHHOT'O YEThIPEXYTOJIb-
P yr HUKA;
5 PoM0O 2 ceoticmaa. TapajuiesiorpaMma, mpsMoyToJIbHAKA, poM0a, KBajpara, CPeIHUX JTUHUNA TPEyroJIbHUKA
6 Ksapar 1 Y TpamneLuuu, BIUCAHHOIO yTria, BHUCAHHOIO U OIUCAHHOI'O YEThIPEXYTOJIbHUKA;
npusHaKy: mapaenorpamma, mpsiMoyroiibHUKa, poM0a, BIMCAHHOTO U OTIMCAHHOTO YEeTHIPEXYTOJh-
KonTponbhas pabota Ne 1 1 HUKa.
7 Cpe/Hsist THHMS TPEYTOEHAKA 1 Jloxazwieams.: TEOPEMBI O CYMME YTJIOB YETHIPEXYTOJIBHUKA, O TPaJyCHOM MEpe BIUCAHHOIO yIiia, O
CBOICTBAxX W NMPHU3HAKaX MapajuiejorpaMMa, MpsiMOyToJIbHAKA, poM0Oa, BITUCAHHOTO W OTIHCAHHOTO
8 Tpanenus 4 YeTHIPEXYTOIbHHKA.
9 L{eHTpATbHBIC H BIHCAHHBIE yT- 2 Tpumensmo N3ydeHHBIC ONPEICTICHISI, CBOWCTBA U MPU3HAKH K PEIICHUIO 3a]1a4
JIBI
10 Broucanusle U ONMCaHHBIE YETHI- 2
PEXYTOJILHUKHU
Kontponbhas padora Ne 2 1
TI'nasa 2 16
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IlonoOue TpeyroJbLHNKOB
11 Teopema ®aneca. Teopema o 6 Dopmyauposamu:
MPONOPLMOHANBHBIX OTPE3KaxX onpedenerue MOJOOHBIX TPEYTOJIbHUKOB;
ceoticmea: MEINaH TPEyTroJbHIKA, OUCCEKTPUCHI TPEYTOJbHHKA, TIEPECEKAIONIMXCS X0/, KacaTelb-
12 [TonoGHbIE TPEYrOIBHUKH 1 . o pPey ’ P pPey > 1eP H A
HOW U CEeKyIIIei;
13 [epBeIii npu3HaK noA00OUs Tpe- 5 npusHaKy Tog00Hs TPEYTOIBHUKOB.
YTOJILHUKOB Hoxazvieamu:
o o meopemobl: Daneca, 0 MPOMTOPITUOHATHHBIX OTPE3KAX, O CBOWCTBAX MEAMAH TPEYTOIbHUKA, OUCCEK-
14 Bropoii u Tpetnit npu3HaKH IMo- 3 P » 0 TIpotiopH p ’ 8 pey ’
TPHCHI TPEYTOIHHUKA;
J0OUs TPEYTOJIBHUKOB . i . ..
ceoticmaa. TIePeCceKarOIUXCs XOP/, KacaTeIbHOW M CEeKYIICH;
KonTponbnas pabora Ne 3 1 NpU3HAKy 0100 TPEYTrOIHLHUKOB.
Ipumensame N3ydeHHBIE ONPEIEICHNS, CBOWCTBA U MPU3HAKU K PEUICHHUIO 3a/1a4
I'naga 3
Peimenne npaMoyroabHbIX 14
TPEeYroJibHUKOB
15 MeTtpuueckrue COOTHOLICHUS 1 Dopmyauposams:
B MIPSIMOYTOJIEHOM TPEYTOJIbHHUKE onpeoeieHusi: CHHYyCa, KOCUHYCa, TAHTEHCA, KOTAHTE€HCA OCTPOTO yria MPSAMOYTOIEHOTO TPEYTOJIb-
HUKA;
16 Teopema [Tudaropa 5 S
ceoticmaa: BRIpXKAaIOUIHE METPUIECKHE COOTHOIICHUS B IPSIMOYTOJILHOM TPEYTOJILHUKE U COOTHO-
KontponbHas padora Ne 4 1 MIEHUST MEXKTYy CTOPOHAMH U 3HAYCHUSMH TPUTOHOMETPUUECKUX (QYHKIIUN B IPSIMOYTOJILHOM Tpe-
y y Yy
TOJLHUKE.
17 Tpuronomerpuueckue GyHKIUU 3 y
3anucvisams TpUroHOMETpUIECKUE (GOPMYJIBI, BRIPAXKAIOIIHE CBSI3b MEXKILy TPUTOHOMETPHUECKUMHU
OCTpOTO yTJIa IPSMOYTOIBHOTO
TPeyTONbHENKA (GYHKIUSIMH OJTHOT'O M TOTO K€ OCTPOTO YyIIIa.
Pewams npssMoyronbHbIe TPEYTrOIbHUKH.
18 Pemrenne mpsMOYTOJTEHBIX TPE- 3 Jloxasvieams:
YTOJILHUKOB meopemy 0 METPHUYECKHX COOTHOIIIEHHSIX B IIPSIMOYTOJILHOM TpEYTroyibHUKE, TeopeMy [Tudaropa;
OpMYJbl, CBSI3BIBAIOLINE CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC OJJHOT'O M TOT'O K€ OCTPOro yria.
Konrtponbhas padora Ne 5 1 popmyet, i ye Yo, ’ 8 poroy

Bb1600ums 0CHOBHOE TPUTOHOMETPUYECKOE TOKECTBO U 3HAUEHUS CHHYCA, KOCHHYCA, TAHT€HCA U
KoTaHreHca Jist yriioB 30°, 45°, 60°.
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IIpumenamp U3y4eHHBIE ONPEAEIICHUS, TEOPEMBI U POPMYJIBI K PEHICHUIO 3a1a4
I'naga 4
MHOroyrojabHUKH. 10
I[Inomaas MHOrOYroJIbHUKA
19 MHOroyroiasHuKu 1 Tosacuamu, 4TO TaKoOE IUIOLIAAb MHOIOYTOJIbHUKA.
OnuceIBaTh MHOT'OYTOJIBHUK, €TI0 3JICMEHTHI; BBITYKIIbIC W HEBBITYKJIBIC MHOTOYTOJIbHUKH.
20 ITousrre miomanu
S — N300paxath U HAXOIUTh HA PUCYHKAX MHOTOYTOJIBHUK U €0 3JICMCHThI, MHOTOYT'OJIbHUK, BITUCAH-
' HBIHA B OKPY’KHOCTh, I MHOTOYTOJILHUK, OITMCAHHBIN OKOJIO OKPY>KHOCTH.
[Tnomane npssMOyTroIpHIKA
Dopmynuposams.
21 [Tnomane napannenorpamma 2 onpedenenusi: BIICAHHOTO U ONIMCAHHOTO MHOTOYTOJIBHUKA, TUIOIIAAA MHOTOYTOJIbHUKA, PABHOBEIH-
KHX MHOTOYTOJIEHUKOB;
22 [Inomane TpeyronsHuKa 2 yroT ’
OCHOBHbIe C80llCcMEa TINOMAIA MHOTOYTOJIbHUKA.
23 [Tnomane Tpaneuu 3 Jloka3zvieams: TEOPEMBI O CyMME YTJIOB BBITYKJIOrO N-yroJbHUKA, TUIOMAAH IPSIMOYTOJIBHUKA, TITO-
aJF TPEYTOJIbHUKA, TUTOIIA N TPATICIIHY.
Konrponbnas padora Ne 6 1 ta Tpeyr ’ Ha Tpariel
Ipumensme N3ydeHHBIE ONIPENIEICHUS, TEOPEMBI H (HOPMYITBI K PEIICHHUIO 3a71a4
IToBTOpEHME
U CHCTeMAaTH3alus 8
yueOHOro MmaTepuajia
YupaxHeHus 1715 TOBTOPEHUS Kypea 8 7
KJlacca
Kontponbnas padora Ne 7 1
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TI'naea 1 16
Peimenne TpeyroibHUKOB
1 CrHyc, KOCHHYC, TAHT€HC U KO- 2 Dopmyruposamun:
tanreHc yria ot 0 go 180 onpedeneHusi: CUHyca, KOCUHYca, TAaHTeHca, KoTanreHca yria or 0 o 180 ;
C601icME0 CBSI3U AIIUH IUaroHajed U CTOPOH Napauienorpamma.
2 Teopema KOCHHYCOB 3
Dopmynuposams N pa3bsACHITb OCHOBHOE TPUTOHOMETPHUIECKOE TOXKIECTBO. BBIUUCIIATE 3HaUEHHE
3 Teopema cuHycOB 3 TPUTOHOMETPUYECKOW (PYHKIIUH yTIia TI0 3HAUSHHUIO OJTHON M3 €ro 3aIaHHBIX (DYHKIHUH.
Dopmynuposams M T0Ka3bIBATh TEOPEMBI: CHHYCOB, KOCHHYCOB, CIIEJICTBHUS U3 TEOPEMBI KOCHHYCOB U
4 Pemenue TpeyrosbHUKOB 3 PALYIUP A p yCoB, yeos, ciea p Y
CHHYCOB, O IO OMMMCAHHOTO MHOTOYT OJIbHHKA.
5 DopMyIIbI 7S HAXOKICHUS 4 3anucvisams 1 JOKA3BIBaTh GOPMYJIIBI TSI HAXOXKICHHUS IUIOLIAIN TPEYTrOJIbHUKA, PaJANyCOB BIIUCAH-
ILIOLIAZU TPEYrOJIbHUKA HOH U OIMCAaHHOM OKPY>KHOCTEH TPEYTrOJIbHHUKA.
Ilpumensime N3ydeHHBIE ONIPENEICHUS, TEOPEMBI H (POPMYJIBI K PEIICHUIO 3a7a4
Konrtponbnas padora Ne 1 1 P Y peat - Teop bopmy. P A
I'naea 2 8
IIpaBuabHBIE MHOTOYTOJIBbHUKH
6 [IpaBunbHBIE MHOTOYTOIBHUKH U 4 Tosachame, 9TO Takoe EHTP U LEHTPAIBHBIN YTOJI IPaBHJIBHOTO MHOTOYTOJIbHUKA, CEKTOP M CETMEHT
HUX CBOMCTBA Kpyra.
Dopmyruposamun:
7 JnHa okpyskHocTu. [lnmomans 3 PAYIVP
kpyra onpedeneHue MPaBUIBHOTO MHOTOYTOJIbHUKA,;
Y ceoticmaa PAaBUIHBHOTO MHOTOYTOJTEHUKA.
Konrtponbraspadbora Ne 2 1 /Jloka3viéams CBONCTBA MPaBUWIIbHBIX MHOTOYTOJIbHUKOB.

3anucvisams 1 pa3bACHIATH GOPMYIIBI JJIMHBI OKPY>KHOCTH, TUIOILAIN KPYTa.
3anucvisams 1 1OKa3BIBATH POPMYIIBI JUTMHBI JYTH, TUIOMIAH CEKTOPA, POPMYIIBI ISl HAX0XKICHHS
PaauycoB BIIMCAHHOM M ONMCAHHOHN OKPY>KHOCTEH IIPABUIIBHOIO MHOTI'OYTOJIbHUKA.
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Cmpoumb ¢ TOMOIIBIO TUPKYJISl ¥ THHEHKH MTPaBUIbHBIE TPEYTOIbHUK, YETHIPEXYTOIbHUK, IIECTH-
YTOJIbHUK.
IIpumename U3y4eHHBIE ONPEAEIICHUS, TECOPEMBI U (POPMYJIBI K PEIICHUIO 3a1a4
I'naea 3
JdexapToBbI 11
KOOPAMHATHI HA IVIOCKOCTH
8 Paccrosiane Mexmy qByMs TO4- 3 Onucvigams TPIMOYTOIBHYIO CHCTEMY KOOPAHHAT.
KaMU C 3aJJaHHBIMU KOOpAWHA- Dopmynuposams: ONpeaeNeHne ypaBHeHUs (PUTyphl, HEOOXOAMMOE U JOCTATOUHOE YCJIOBHSI Mapai-
TaMH. KOOpI[I/IHaTI)I CCPCANHLBI JICIBHOCTHU ABYX NPSAMBIX.
oTpe3Ka 3anucvisams 1 OKA3BIBATh POPMYIIBI PACCTOSHUS MEXKIY IBYMSI TOUKAMH, KOOPAWHAT CEPEINHBI
OTpe3Ka.
9 VYpaBHeHuepurypsl. YpaBHeHHE 3 P . .
OKDVIKHOCTI Bvi600ums ypaBHEeHUE OKPYKHOCTH, O0ILlee ypaBHEHUE NPSIMOM, ypaBHEHHUE MIPSIMOIL C YTTIOBBIM KO-
Py s PuIIEeHTOM.
10 VYpaBHeHHe npsAMOn 2 Lloxazvieams HEOOXO0IUMOE U I0CTATOYHOE YCIIOBUE MAPAIICIIEHOCTH ABYX MPSIMBIX.
o o IIpumename U3y4eHHBIE ONPEAEIICHNUS, TECOPEMBI U POPMYJIBI K PEHICHUIO 3a1a4
11 VYrnoBoit koaddurment npsmoi 2 P Y pea » Teop (bopmy p A
Konrponbraspabora Ne 3 1
I'nasa 4BexTopsbl 12
12 ITonsiTe BekTOpa 2 Onucvleamsb TIOHATHS BEKTOPHBIX U CKAJSIPHBIX BEIMUUH. VITTIOCTpUPOBAThH MOHATHE BEKTOPA.
Dopmyruposamun:
13 KoopaunartsisekTopa 1 PALYIUD
onpedenienusi: MOIYNs BEKTOPa, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPIUHAT BEKTOPA,
14 CrnosxeHue 1 BEIYNTaHHE BEKTO- 2 CYMMBI BEKTOPOB, pa3HOCTH BEKTOPOB, IPOTUBOIIOI0KHBIX BEKTOPOB, YMHOKEHUS BEKTOPa Ha YHC-
poB JI0, CKaJISIPHOTO TIPOMU3BECHNUS BEKTOPOB;
c60licmea: paBHBIX BEKTOPOB, KOOPJAMHAT PaBHBIX BEKTOPOB, CIIOKEHHSI BEKTOPOB, KOOPJMHAT BEKTO-
15 YMHOKEHHE BEKTOPA Ha YHCIIO 3 P POB, KOOPA P POB, POB, KOOpA
pa CYMMBI 1 BEKTOPA pa3HOCTH IBYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOXCHUA BEKTOpA HA
16 CkansipHoe NpoU3BEACHHE BEK- 3 YHUCI0, CKAJISIPHOTO NPOU3BEICHUS ABYX BEKTOPOB, IEPIIEHAUKYIISIPHBIX BEKTOPOB.
TOpOB Lloxaszvieams TEOPEMBL: 0 HAXOKAEHUN KOOPAWHAT BEKTOPA, O KOOPJMHATAX CYMMBI U Pa3HOCTH BEK-
TOPOB, 00 YCIIOBHH KOJUTMHEAPHOCTH JIBYX BEKTOPOB, O HAXOXKJCHUU CKAJSIPHOTO MPOU3BEACHUS
Konrtponbraspadora Ne 4 1 pOB, 00 Y P JBYX POB, A P p &

JIByX BEKTOPOB, 00 YCIIOBUH MEPIEHINKYIIPHOCTH.
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Haxooums kocuHyc yria Mexay IByMsl BEKTOPaMHU.
IIpumename U3y4eHHBIE ONPEAEIICHUS, TECOPEMBI U (POPMYJIBI K PEIICHUIO 3a1a4
Inasa 13
5 Teomerpuyeckuenpeodpa3oBaHus
17 HBwxenue (nepemenierue) Ghu- 4 IIpugooums puMeEpHI IPeodpa3oBaHus QUTYP.
rypsl. [lapannensHelil nepeHoc OnuckiBaTh Npeodpa3zoBanHus GpUryp: napasieabHbBIH EPEeHOC, OCeBas CHMMETPHSL, IICHTpabHAs
CUMMETpHUS, TIOBOPOT, TOMOTETHSI, ITOJI00HE.
Dopmynuposamu:
onpedenenust: IBWXCHUS; paBHBIX (DUTYpP; TOUEK, CAMMETPHYHBIX OTHOCUTEIHHO MPSIMOIf; TOYEK,
CUMMETPUYHBIX OTHOCUTEIBHO TOYKH; (PUTYPBI, UMEIOLIEeH 0Ch CHMMETPUH; (PUTYPBI, IMEIOIIEH
[EHTP CUMMETPHH; ITIOJ0OHBIX (QUTYD;
ceoticmea:; IBUWKEHUS, TapajIeIbHOTO MepPeHOoca, 0CEBON CUMMETPHH, LICHTPAJIbHOW CUMMETPUH,
MOBOPOTa, TOMOTETHH.
Lloxaszvieams TEOPEMBL: O CBOWCTBAX MMapauIeIbHOTO NEPEHOCa, OCEBOW CUMMETPHH, LIEHTPAIbHOM
CUMMETpHH, I0OBOPOTA, TOMOTETHH, 00 OTHOLICHHUH TIOLIAa e MOJOOHBIX TPEYTOJIbHUKOB.
Tlpumensmp M3y4eHHBIE ONPEIEIICHUS, TEOPEMBI U POPMYJIIBI K PEHICHUIO 3324
18 OceBast U LEHTpaJIbHASI CUMMET- 4
puu. IToBopoTt
19 T'omorerus.ITogobue Guryp 4
Konrponbnaspabora Ne 5 1
IMoBTOpEeHnen cucreMaTnsa- 10
nHuAy4e0HOro MaTepuasia
YnpakHeHUsI 17151 TOBTOPEHUS 9
Kypca 9 kiacc
Konrtponbnaspadora Ne 6 1







