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1. Iliianupyemble pe3yJIbTAThI 00yYEeHUA

HarypanbHble yncia. JIpoou. PannonanbHble Yucaa

BbinmyckHuK Hay4uTCs:

*  IIOHUMAaTb OCOOEHHOCTH JIECITUYHON CHCTEMBbI CUHCIICHUS;

®  ONEpUPOBATH MOHATHUSIMM, CBSI3aHHBIMU C I€JTMMOCTBIO HaTypaJIbHbIX YUCEIT;

*  BbIpa)KkaTh YKCJa B SKBUBAJICHTHBIX (hopMax, BbIOMpast HanboJiee MOAXO0IAUIYI0 B 3aBUCUMOCTH
OT KOHKPETHOM CUTyalluu;

®  CpaBHUBaTb U YNOPAA0YMBATH PALMOHAIBHBIC YHCIIA,

® BBITIOJIHATE BBIYUCIICHUA C pPAlUOHAJIBHBIMHU 4YHCJIaMH, COYC€Tasd YCTHBIC W MHWCHBMCHHBIC
IIPUEMBI BBIYMCIICHUH, IPUMEHEHHUE KAIbKYJISTOPA;

° HCIIOJIB30BATh IMOHATHUA MW YMCHHUA, CBA3AHHBIC C IMPONOPHHUOHAIBHOCTBEIO BCJIMYHH,
IPOLEHTAMM, B XOJE€ PEUICHMs MAaTeMaTHYECKMX 3aJady M 3aJa4 W3 CMEXHBIX MPEIMETOB,
BBINOJIHATH HECJIOXKHBIE IPAKTUYECKUE PACUETHI.

BBINyCKHMK TIOJTyYUT BO3MOXKHOCTb:

* IIO3HAKOMMUTHCA C ITO3UIIMOHHBIMHU CUCTEMAaMM CUHCIICHUA C OCHOBAHUAMU, OTINYHBIMU OT 10,

*  yrayOuTh M pa3BUTh MIPEICTABICHMSI O HATYPaJIbHBIX YHCIAX U CBOMCTBAX JAEITUMOCTH;

* HayuyuThCS HCIIOJIB30BAaTh MPUEMBI, PAIMOHAIM3UPYIOLUINE BBIUYUCICHHS, MpPUOOpEeCcTH
NPUBBIYKY KOHTPOJIUPOBATH BBIUMCIICHNUS, BEIOUPAs MOAXOASIINI Al CUTYalluH CI0CcO0.

JleficTBUTEIbLHBIE YU CJIA

BrInyCKHUK Hay4YuTCS:

®  HCIOJb30BaTh HAYAJIbHBIEC MPEACTABIECHUS O MHOKECTBE JEUCTBUTEIBHBIX YUCEN;

*  ONEepUPOBATH MOHATHEM KBaJAPATHOI'O KOPHsI, IPUMEHSTH €I0 B BBIYMCICHUSIX.

BBINyCKHMK NOJTYyYUT BO3MOXKHOCTB!

®  pa3BUTh NPEACTABICHUE O YHCIIE U YUCIOBBIX CUCTEMAX OT HATypalbHBIX 10 IEHCTBUTEIIBHBIX
YHCEJI; O POJIM BBIUMCIIEHUN B IIPAKTHKE;

*  pa3BUTh U YINIyOUTh 3HAHMSI O NECATUYHOM 3alNCU JEHCTBUTENBHBIX YUCEN (IEPUOAUUECKUE U
HETMEePUOINYECKHIE TPOOH).

N3mepenusi, npudanKeHusi, OUEHKU

BbInycKHMK Hay4yuTCS:

®* WCIOJB30BAaThb B XOJ€ PpEUICHMs 3aJad dJIEMEHTapHbIC IPEACTABICHUS, CBA3aHHBIE C
npUOIMKEHHBIMU 3HAUEHUSIMH BEJTMYHUH.

BbINyCKHHMK TOJTYYUT BO3MOXKHOCTB!

® MOHATb, YTO YHUCIIOBbIE JaHHbIE, KOTOPbIE HCIOJB3YIOTCS IJISl XapaKTEPUCTHKU OOBEKTOB
OKpPY’KAaloIIero MHpa, SBISAIOTCA MNPEUMYIIECTBEHHO MNPUOMMKEHHBIMU, YTO IO 3alUCU
NpuOIKEHHBIX 3HAYCHUH, COAEPIKALMXCS B MH(POPMALIMOHHBIX UCTOUYHUKAX, MOYXKHO CYJHUTh
O MOTPEIIHOCTH MPUOTNKEHHUS,

®* OHATh, 4YTO MOTPEHIHOCTh pE3yJbTaTa BBIYUCICHUHA JOJDKHA OBITh COU3MEpHMa C
HOTPELIHOCTHIO UCXOIHBIX JAHHBIX.

Auredpanyeckue BbIpasKeHUs

BBIITyCKHHUK HAay4UTCA:

*  ONEepUPOBATH MOHATHAMH «TOXKIECTBOY», «TOKJIECTBEHHOE MPEOOpa30BaHUE», pelIaTh 3a/1a4H,
coepkaiiie OyKBeHHBIC JaHHBIE; padoTaTh ¢ (OPMYIIaMHU;



BBITIOJTHATH TPEe0OPa30BaHMsI BBIPAKEHHH, CONEPIKAIUX CTENCHH C IEIBIMH TOKa3aTesIMUA U
KBaJIpaTHbIC KOPHU;

BBITIOJHATH TOXKIECTBEHHBIC TPEOOPa30BaHMs PALMOHAIBHBIX BBIPAKCHUH HAa OCHOBE IPaBHII
JeMCTBUI HaJl MHOTOWICHAMH U anreOpandecKuMu Apo0sMu;

BBITIOJIHATH PA3JI0KCHUC MHOTOYJICHOB HA MHOKHUTCIIH.

BI)IHYCKHI/IK IIOJIYUHUT BO3MOXKXHOCTb HAYYHUTHCA:

BBINOJIHATH MHOTOIIArOBBIE MPEOOPA30BAHUS  PALMOHANBHBIX  BBIPAKEHHM, TMPUMCHSS
MIUPOKHH HAOOP CIOCOOOB M MPUEMOB;

NPUMEHSTh TOXICCTBEHHBIE MPeoOpa30BaHUs IS PEIICHUs 3ajad W3 Pa3InYHbIX pa3/iesioB
Kypca (HampuMmep, Ut HAXOXKACHHUS HanOOJIBIIIeT0/HAMMEHBIIIETO 3HAYCHSI BRIPAKCHUS).

YpaBHeHus

BBIITyCKHHUK Hay4dnuTCA:

pemaTh OCHOBHBIE BHJBl PAallMOHAIBHBIX YPaBHEHHWH C OZHOW NEPEMEHHOM, CHUCTEMBI IBYX
YPaBHEHHUN C IBYMs IIEPEMEHHBIMY;

IIOHMMATh yPaBHEHHE KAK BaXKHEHUINYI0 MaTEeMAaTUYECKYIO MOJENb IS ONHCAHUS U U3y4YEHUs
pa3HOOOpa3HBIX PeabHBIX CUTYAIM, PEIIaTh TEKCTOBBIC 33/1a4H aIreOpanuyecKuM METOIOM;
NPUMEHSTh TpadUuecKue TPEACTABICHUS IJS HMCCICJOBAHUS YPAaBHEHWH, WCCIIECIOBAaHUS H
pelIeHUs CUCTEM YPABHEHUH C IBYMsI IEPEMEHHBIMH.

BI)IHYCKHI/IK IIOJIYYHUT BO3MOXKHOCTh!:

OBJIAJICTh CIEUUAIbHBIMA NPUEMaMH PEIICHUS! YPAaBHEHUH M CHUCTEM YPaBHEHHH; YBEPEHHO
NPUMEHSTh anmaparT YpaBHEHHH MUl pelIeHus pa3HOOOpa3HBIX 3aJad M3 MaTeMaTHKH,
CMEXXHBIX NPEIMETOB, MPAKTHKH;

NPUMEHSTH TpadUuecKue MpeICTaBICHHUs U UCCIIEAOBAaHMS YpaBHEHH, CHCTEM YpaBHEHHIH,
coaepkaimx OykBeHHbIe KO3 (DUITUCHTHI.

HepaBencrBa

BBIITyCKHHUK HAay4HTCSA:

NOHUMAaTh U TPUMEHATh TEPMUHOJIOTHIO M CHUMBOJIMKY, CBSI3aHHbIE C OTHOIIEHHUEM
HEpaBEHCTBA, CBOWCTBA YUCIOBBIX HEPABEHCTB;

pelaTh JIMHEHHbIE HEPABEHCTBA C OJHOM NEPEMEHHOM M MX CHUCTEMBI; pellaTbh KBaJpaTHbIE
HEepaBEHCTBA C ONOPOH Ha rpaduuecKue NpeICcTaBICHuUs;

IMPUMCHATH alrapaT HCPABCHCTB JI1 pCHICHUA 3alad U3 PA3JIMYHBIX Pa3CJIOB Kypca.

BI)IHYCKHI/IK IIOJIYUHUT BO3MOXKXHOCTb HAYYHUTHCA:

pa3HoOOpa3HBIM MpHEMaM JIOKa3aTeNIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTHh ammapar
HEpaBEHCTB ISl PELICHUS Pa3HOOOPa3HBIX MaTeMaTHYEeCKHX 3aJad M 3a/a4 M3 CMEKHBIX
NpPEeMETOB, IPAKTUKH;

OPUMEHSThH rpadudeckue MpeacTaBICHUs ISl UCCIIEJOBAaHUS HEPABEHCTB, CUCTEM HEPABEHCTB,
coJiepKalux OyKBEHHbIE KOOPPUIIUEHTHI.

OcHoBHbIE NOHATHA. YHCI10BBIE PYHKINH

BBINTyCKHHUK Hay4dnuTCSA:

NOHUMATh M KCIIOJIb30BaTh (DYHKIIMOHAJbHBIC TOHATHS W S3bIK (TEPMHHBI, CHMBOJHYECKHE
0003HaueHHUs);

CTPOUTH TpadUKH AIEMEHTAPHBIX (DYHKIIHMIA; UCCIEI0BAaTh CBOMCTBA YMCIIOBBIX (DYHKIMI Ha
OCHOBE U3YYCHUS MMOBEJACHUS UX TPAPUKOB;



*  TOHMMAaTh QYHKIHIO KaK BOXHEUIITYI0 MAaTEMaTUYECKYIO MOJIETh JJISl ONMCAHUS TPOIECCOB U
SBJICHMA OKPYIKAIOIIEr0 MUpPa, NPUMEHITh (YHKIMOHAIBHBIN S3BIK JUIsI OMHCAHHUS U
UCCIIEJIOBAaHUS 3aBUCUMOCTEN MEXTy (PHU3NUECKIMH BETUIHMHAMHU.

BBINTyCKHHK TTOJTyYHT BO3MOXKHOCTh HAYYHUTHCS:

*  TPOBOJUTH HCCJICIAOBAHMS, CBS3aHHBIC C HM3YyYCHHEM CBOWCTB (YHKIMA, B TOM 4YHCJIE C
UCTIOJIb30BAaHUEM KOMITBIOTEpA; Ha OCHOBE TpaUKOB M3YUCHHBIX (DYHKIIUH CTPOUTH Oolee
CloXxHbBIE TpaduKu (KyCOUHO-3aJaHHbIE, C «BBIKOJIOTHIMUY) TOUYKAMH H T. II.);

*  WCIIOJIb30BaTh (PYHKIMOHAIBHBIE TPEJICTABICHUS M CBOWCTBA (YHKIMA Il pEIICHUs
MaTEeMaTHYECKHX 3aJ1a4y U3 Pa3InYHBIX Pa3/IeioB Kypca.

YucjoBble NOCAeT0BATEILHOCTH

BBITyCKHHUK HAy4UTCS:

* TOHMMAaThb M UCHONB30BaTh SI3bIK MOCIEAOBATENbHOCTEH (TEPMHUHBI, CHMBOJIHYECKHE
0003HAYCHHUS );

*  [PUMEHITh (POPMYIBI, CBA3aHHBIE C apUPMETHUECKOH U TeOMETPUYECKOW Mporpeccueit, u
amnmapat, cOpMUPOBAHHBINA MIPHU U3YUYCHUH JIPYTUX Pa3lIeoB Kypca, K PEIICHHIO 3a7a4, B TOM
YHUCJIe C KOHTEKCTOM U3 PEaIbHON KU3HH.

BBITTyCKHHUK TTOJTYYUT BO3MOKHOCTh HAYYHThCS

* pemaTh KOMOMHHUPOBAHHBIC 33Ja4l C IPUMEHEHHEM (HOPMYJI N-TO WIEHA ¥ CYMMBI MIEPBBIX N
YJICHOB apU(PMETHYECKOM M TEOMETPUYECKOW MPOTPECCHH, MPUMEHsISI TpPH STOM ammapar
YpaBHEHUI U HEPABEHCTB;

* OHUMATh aApU(PMETUYECKYI0 U T€OMETPUYECKYIO MPOTPECCHI0 KaK (YHKIMH HATYypalbHOTO
apryMeHTa; CBSI3bIBATh apU(METHICCKYIO TIPOTPECCHIO C JIMHEWHBIM POCTOM, T€OMETPUIECKYIO
— C 9KCIIOHECHIIMAIBHBIM POCTOM.

OnucarejabHas CTATUCTHKA

BBITyCKHUK Hay4HWTCs HMCIOJIB30BaTh MPOCTEUINE CIMOCOOBI TIPEACTABJICHHUS W aHaIu3a
CTaTUCTHYECKUX JAHHBIX.

BBIITYyCKHUK TIOJIYYHT BO3MOXKHOCTH TMPHOOPECTH TEPBOHAYAIBHBIN OIBIT OpraHu3anud cOopa
JAHHBIX TPU TPOBEIACHUH OMNpOca OOIIECTBEHHOTO MHEHHUsS, OCYIIECTBIATh WX aHaJu3,
MIPEICTABIIATh PE3YyJbTAThl ONPOCA B BUC TAOIUIIbI, THATPAMMBI.

CayuaiiHble COOBITHS U BEPOSITHOCTD

BBINTyCKHUK HAy4YHUTCS HAXOAUTH OTHOCUTEIBHYIO YaCTOTY M BEPOSATHOCTh CIIy4alHOTO COOBITHSI.

BBIMTyCKHHK MOTYyYUT BO3MOXKHOCTh IPHUOOPECTH OTBIT MPOBECHHUS CIIYyYaHBIX SKCIIEPUMEHTOB, B
TOM YHUCJIE C TOMOIIbIO KOMIBIOTEPHOTO MOJEIUPOBAHUS, HHTEPIIPETALIUU UX PE3YIbTATOB.

Kom0unaropuka

BhIyCKHUK Hay4yuTCsl peliath KOMOMHATOPHBIE 33aJa4yd Ha HAXOXKJICHHWE 4YHcla OOBEKTOB HIIU
KOMOWHAIHA.

BBINyCKHUK MOJYyYUT BO3MOXKHOCTh HAYUWUTHCS HEKOTOPHIM CHEIUAIbHBIM MpUEMAM peUIeHUs
KOMOHMHATOPHBIX 3a/1a4.

Harasinnas reomerpus

BbINyCKHUK HAy4UTCA:

*  pacrno3HaBaTh Ha YepTeXaxX, PUCYHKAX, MOJEISAX M B OKPYXalolEeM MHUpE IUIOCKHE H
MIPOCTPAHCTBEHHBIC TEOMETPUUECKHUE (PUTYPHI,

*  pacro3HaBaTh Pa3BEPTKH KyOa, MPSMOYTOJILHOTO TMapajuiejenunea, IpaBuiIbHOW MHUPaMHUIbI,
UIMHAPA U KOHYCA;



CTPOUTH Pa3BEPTKH KyOa W MPSMOYTOIBHOTO MapajlIeIeuIe 1a;
OTIPENIENIATH TI0 JIMHEHHBIM pa3MepaM pa3BEPTKU (UTypHI JTHHEHHBIE pa3Mepbl caMOd (QUTyphI
1 Ha000pOT;

BBIUUCIIATH 00BbEM MIPSIMOYTOJIBHOTO NTapajuIeIeUIEe .

BI)IHYCKHI/IK IIOJIYYHUT BO3MOXKHOCTh!:

HAY4YHUTHCS BBIYMCIATh 00BEMBI IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYD, COCTABICHHBIX U3
NPSMOYTOJIbHBIX MapalieenuIeoB;
yIIIyOUTh ¥ pa3BUTh MPEACTABIECHHS O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (QUTYpax;

Hay4YUTHCA MPUMCHATE ITIOHATUC paSBépTKI/I JJI BBIITOJTHCHUA TPAKTUYCCKHUX paC‘-IéTOB.

I'eomeTpuueckue Gpurypsl
BBINTyCKHUK HAay4nTCA:

HOJIb30BATHCS SI3BIKOM TE€OMETPUHU JJIsl OMMCAaHUS IMPEIMETOB OKPY’KAIOIIEro MHpa M HUX
B3aMMHOI'O PACIIOJIOKEHHUS;

pacro3HaBaTh W HM300pakaTb Ha YEpTEkXax M PHCYHKAX T€OMETPHUECKHE (PHUTYpPBl U HX
KOH(HUTYpaInu;

HaXOJMTh 3HAYEHMsI JUIMH JIMHEHHBIX 3JEMEHTOB (UIyp M UX OTHOILIEHHUS, TPalyCHYI0 Mepy
yrioB ot 0° mo 180°, mpumeHsisi onpeeneHus, CBOMCTBA U MPU3HAKU (GUTYP U UX 3JIEMEHTOB,
OTHOILIEHUA (uUryp (paBeHCTBO, 101001e, CHMMETPHUH, TOBOPOT, MapajIe/IbHbIA EepeHoc);
ONEpPUPOBATh C HAYAJIbHBIMH TOHATUAMU TPUTOHOMETPUU M BBIMOJHATH 3JIE€MEHTapHbIE
orepanuy HaJ QYHKIUSMH YTJIOB;

pemiath 3a1a4l Ha J1I0Ka3aTeabCTBO, OMHUPAsCh HA W3YUYEHHbIE CBOMCTBA (PUIyp W OTHOIICHUU
MeX1y HUMH U IPUMEHSISI U3y4YeHHbIE METO/IbI OKa3aTEeJIbCTB;

pelaTh HECJIOXKHbBIE 337a4l Ha IOCTPOEHUE, NMPUMEHSs OCHOBHBIE ITOPUTMBI MIOCTPOEHUS C
MOMOMUIBIO [IUPKYJIS U TMHEUKHY;

pemarh NpocTeiiye MIaHUMETPUUECKHE 3a]1a4H B IPOCTPAHCTBE.

BBIITyCKHHK NTOJIYYUT BO3MO>KHOCTB:

OBJIAJICTh METOJAMH PEIICHUS 3aJa4 Ha BBIYUCICHUS M JIOKA3aTelIbCTBA: METOJOM OT
IMPOTUBHOTO, METOJIOM T0JI00MSI, METOJIOM Mepedopa BapUaHTOB U METOJAOM I'€OMETPHUYCCKUX
MECT TOYEK;

NPUOOPECTH OMBIT MPUMEHEHUS aNreOpandeckoro U TPUTOHOMETPUIECKOTO ammapara u uaei
JBUKCHHUSI TIPU PEIICHUH T€OMETPHUYSCKUX 3a7a4;

OBJIAJICTh TPAJUIMOHHON CXEMOW pEIICHUS 3a/Ja4 Ha TMOCTPOSHUE C TOMOIIBIO MHUPKYJIS U
JUHEHKH: aHaJIu3, TOCTPOCHHUE, JI0KA3aTeIbLCTBO U UCCIICIOBAHMIE,

HAYYUTHCS peliaTh 3a/1a4M Ha MMOCTPOCHUE METOIOM F'€OMETPHUUECKOT0 MECTa TOUYEK M METOJIOM
0100uS;

OpUOOpPECTH OMBIT HCCIEAOBAHUS CBOWCTB IUIAHUMETPUYECKUX (UTYp C TOMOIIBIO
KOMITBIOTEPHBIX IPOTPAMM;

MPUOOPECTH OIBIT BBITIOJHEHUS TPOCKTOB MO TeMaM «I'eoMeTpuieckue mpeoOpa3oBaHMs Ha
IocKOCTHY, «[ToCcTpoeHHE OTPE3KOB IO GOPMYIIe).

H3MepeHue reoMeTpu4ecKuX BeJTUYHH
BbInycKHHUK Hay4YUTCS:



*  HCIIOJIb30BAaTh CBOMCTBA M3MEPEHMs MJIMH, IUIOIIAJAeH W YIJIOB MpH pELIeHUH 3ajad Ha
HaXOXKJECHUE JIMHBI OTPE3Ka, JJIMHBI OKPYKHOCTH, JUIMHBI TyTM OKPY’KHOCTH, T'pagyCHOH
MepHI yTia;

*  BBIYUCIATH IUIOIIAAM TPEYrOJbHUKOB, MPSIMOYTOJbHUKOB, MapajuleIorpaMM- MOB, Tpamerui,
KpPYTOB U CEKTOPOB;

*  BBIYUCIATH JUIMHY OKPYKHOCTH, AJMHY IyTH OKPY>KHOCTH;

®  BBIYUCIATH JUIMHBI JIMHEWHBIX 3JIEMEHTOB (UIYp M HX YIJIbI, UCHOJIB3YS (POPMYJIbI AJTUHBI
OKPY’KHOCTH U JUIMHBI IYTH OKPY>KHOCTH, (pOopMyJIBI IUTOIIAAeH (huryp;

*  pewmaThk 3a/Ja4M Ha JJOKA3aTEIbCTBO C MCIOJIb30BAaHUEM (POPMYJI IIMHBI OKPY>KHOCTU M JJTUHBI
IYTH OKPY>KHOCTH, GOpMYII TUIoIaaen Guryp;

* pemath NpPaKTUYECKHWE 3aJauyd, CBS3aHHBIE C HAXO0XKJIECHUEM TE€OMETPUYECKUX BEIUYHH
(ucnonb3yst Mpu HEOOXOAMMOCTH CIPABOYHUKH U TEXHUYECKUE CPEICTBA).

BbIMyCKHUK TOTY4YUT BO3MOXHOCTb HAyUHThCA:

*  BBIYMCIATH IUIOMAAM (UTYp, COCTAaBIEHHBIX U3 [JBYX WM Oojee MNpsIMOYTrOJbHHUKOB,
11apajuIeJIOrpaMMOB, TPEYTOJILHUKOB, Kpyra U CEKTOPa;

®  BBIYMCIATH IUIOUIAJM MHOTOYTOJIBHUKOB, HCIOJb3ysl OTHOLIEHHMsS pPAaBHOBEIMKOCTH H
PaBHOCOCTaBJIEHHOCTH;

*  IPUMEHATH aNreOpanyeckuii 1 TPUrOHOMETPUYECKUH annapar U UJeH JIBUKEHUS IPU peIeHUH
3aJa4 Ha BBIYMCIICHHUE IJIOLIA1eil MHOTOYTOJIbHUKOB.

Koopannatsl

BbimyckHUK Hay4uTCS:

*  BBIYUCIATH JJIMHY OTpe3Ka M0 KOOPAMHATAM €ro KOHIIOB; BBIYUCIIATH KOOPAWHATHI CEpeINHBI
OTpe3Ka;

®  HCIIOJIb30BAaTh KOOPJMHATHBIN METO JUIsl U3yUEHHs] CBOMCTB MPSIMBIX U OKPY>KHOCTEH.

BbIyCKHUK MOTy4YHUT BO3MOXKHOCTB!

*  OBJAJETh KOOPIAUHATHBIM METO/OM pEIICHUs 3a/1a4 Ha BBIYMCICHUS U 10Ka3aTeIbCTBA;

*  nIpuoOPECTH OMBIT MCIIOIB30BaHUA KOMIBIOTEPHBIX MPOrpamMM Ul aHalM3a YAaCTHBIX CIIydacB
B3aMMHOTI'0 PACIIOJIOKEHUS OKPY>KHOCTEN U MPSIMBIX;

*  n1puoOpeCTH OIBIT BHIMOJIHEHUS NMPOEKTOB Ha TeMy «IIprMeHeHrne KoopANHATHOTO METo1a IpU
peILIeHNH 3a]]a4 Ha BBIYHUCIICHUS U JOKA3aTeIbCTBAY.

BekTopsl

BbimyckHUK Hay4uTCS:

*  ONepUpOBaTh C BEKTOPAMHU: HAXOIUTh CYMMY M Pa3HOCTb JBYX BEKTOPOB, 3aJlaHHbBIX
reOMEeTPUYECKH, HAaXOAUTh BEKTOP, PaBHBINM IPOU3BEIECHHUIO 3a/JaHHOTO BEKTOpa Ha YUCIIO;

*  HaxoJuTh JJIsl BEKTOPOB, 3a/laHHBIX KOOpAMHATAMU: JJIMHY BEKTOpa, KOOPAUHATHI CYMMBbI U
Pa3HOCTH JIByX U 0oJjiee BEKTOPOB, KOOPAUHATHI IPOU3BE/ICHUSI BEKTOpA HA YHMCIIO, TPUMEHSS
pU HEOOXOTUMOCTH COYETATENbHBIHN, IEPEMECTUTENIbHBINA U pacpeieIUTENbHbIN 3aKOHBI;

*  BBIYUCIATH CKAJSIPHOE TMPOU3BEJCHHE BEKTOPOB, HAXOAUTh YIOJ MeEXIy BEKTOpaMH,
yCTaHaBJIMBATh MEPHEHIUKYIISAPHOCTD IPSMBIX.

BbINyCKHHMK NOTYyYUT BO3MOYXKHOCTb:

*  OBJAaJETh BEKTOPHBIM METOJAOM JJIsl PELLIECHUS 3a7a4 Ha BBIYUCIICHUS U 10Ka3aTEIbCTBA;

*  [pUOOPECTU ONBIT BHIMOJHEHUS MPOEKTOB HAa TEMY «IPUMEHEHHE BEKTOPHOIO METola IMpH
pEeLlIeHNUH 3aj1ay Ha BBIUMCIICHUS U JOKA3aTEeIbCTBAY.



2. Copep:xxkanue yyeOHOro npeamera «Marematuka»

APUPMETHUKA 2404.

Harypanbnuble 4ymcaa. Harypanbneii  psa. JlecsaTudHass — cUCTEMa  CUMCIICHMS.
Apudmernueckue 1eHCTBUS ¢ HATypalbHbIMU YuciaaMu. CBoicTBa apupMETUIECKUX AEHCTBHM.

CreneHb ¢ HATYpaJbHBIM [TOKA3aTEIEM.

YucnoBble BBIpaXKEHHUs, 3HAYEHHUE UYUCIOBOIO BbIpakeHHA. llopsnok NEHCTBHII B 4MCIOBBIX
BBIPAYKEHUSX, UCIIOJIb30BaHUE CKOOOK. Perienre TeKCTOBBIX 3aa4 apu(PpMETHIECKUMHU CIIOCOOaMHU.

Jenurenn u xpartHble. CBOMCTBAa M INpHU3HAKu JaeauMocTd. lIpocTeie M cocTaBHbIE uucCIa.
Pa3noxeHne HaTypajbHOTO YKCiia Ha IPOCThIE MHOKUTENHU. J[eTIeHre ¢ OCTaTKOM.

Jpodu. OObikHOBeHHBbIE ApoOH. OcHOBHOE CBOMCTBO ApoOH. CpaBHEHHE OOBIKHOBEHHBIX
npobeil. Apudmerndeckue neiicTBHs ¢ 0OBIKHOBEHHBIMU 1po0siMu. HaxoxaeHne yacTi OT 1esoro
U LIEJIOTO 10 €0 YacTH.

Hecsatuunbple npobu. CpaBHEHUE [ECATUYHBIX JpoOeil. Apupmeruueckue JeHCTBUS C
JnecATUYHbIMU po0smu. [IpencraBnenue aecsITHYHOM pobu B Buae OOBIKHOBEHHOM ApoOH U
OOBIKHOBEHHOM B BUJIE IECATUYHOM.

ITpoueHTsI; HaX0XAECHNUE IIPOLIEHTOB OT BEJIMYMHBI U BEJIMUUHBI 110 €€ NpolieHTaM. OTHOILIEHHUE;
BbIpa)KEHHE OTHOLIEHUS B polieHTax. [Iponopiuus; oCHOBHOE CBOMCTBO MPOMOPIUH.

Pemienue TekCTOBBIX 3a7a4 apU(PMETUIECKUMHU CIIOCOOaMHU.

Paumonanbuble umciaa. [lomoxurenbHble M OTpUIATENIbHBIE YHWCIA, MOIYJb YHCHA.
MHOKECTBO LIETIBIX YUCEL.

m
MHOX€eCTBO padOHAJIBHBIX YUCEJI; PAllUOHAJIBHOC YHUCJIO KaK OTHOIICHUC — , TAC
n

m — IIeJI0€ YKCII0, N — HaTypajibHOE yKciio. CpaBHEHHE palMOHAIBHBIX YUCEN. ApudMeTHIeCKIE
NEHCTBUS C palMoHaIbHBIMU yrciamMu. CBOMCTBa apudMeTHUeCKUX aeicTBUi. CTENeHb ¢ LEeIbIM
MOKa3aTeJIeM.

JelicTBuTeabHBbIE Yncaa. KBaipaTHbI KopeHb U3 uncia. KopeHs TpeTbeil cTeneHu.

[TonsTHe 00 MppaMOHAILHOM uuciie. MppaluoHaIbHOCTh YMCIA /2 ¥ HECOM3MEPUMOCTH
CTOPOHBI M TUAroHalv KBajaparta. JlecsaTuaHblie MPUOIKEHUS UPPAITMOHATBHBIX YHCEI.

MHOXECTBO JI€MCTBUTENBHBIX YHCEN; MPEICTABICHUE JCHCTBUTENIBHBIX 4YHCEI B BUIE
OECKOHEUHBIX JIECATUYHBIX MpooOeil. CpaBHEHUE NEWCTBUTEIBHBIX YUCEIL.

Koopnunatnas mpsimas. M3o0paxxeHue 4ucena TOYKAMU KOOPIWHATHOW MpsiMoil. UucioBbIe
MIPOMEXKYTKH.

N3mepenusi, npudIMKeHHsl, OUWEHKH. PasMmepbl O0O0BEKTOB OKpyXkaromero wmupa (0T
AJIEMEHTApHBIX YacTUll A0 BceneHHol), IIUTENIbHOCTh MPOLECCOB B OKPYKAIOIIEM MHUpE.
Brinenenne Muoxxutensa — crenedu 10 — B 3amucu 4ucia.

[TpubmkeHHOEe 3HAYCHHWE BEIMYUHBI, TOYHOCTHh NpuOImkeHus. OKpyrieHHe HaTypalbHBIX
YHUCEN U IECATUYHBIX apo0eit. [Ipukuaka u orieHKa pe3yabTaTOB BBIUMCICHUH.

AJITEBPA 2004.

Auredpanyeckne BbIpaskeHHsl. DyKBEeHHbIE BBIpaKEHHUs (BBIpAXKEHHSI C IEPEMEHHBIMU).
YucnoBoe 3HaueHUE OYKBEHHOTO BhIpakeHUs. [lomycTrmble 3HaueHus nepeMeHHbixX. [loacranoBka
BBIpOXCHUI BMeCTO NepeMeHHBIX. [IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHHWH HA OCHOBE CBOWCTB
apupMeTHIecKux AeUcTBH. PaBeHCTBO OyKBEHHBIX BhIpakeHUH. T0oX1eCTBO.

Crenenb ¢ HaTypaJIbHBIM IOKa3aTejaeM M ee cBOoMcTBA. OMHOUNIEHBl U MHOrouieHbl. CTeneHp
MHorowieHa. Cio)keHue, BBlUYMTaHUe, YMHOKEHHE MHOTOWIeHOB. DopMyIibl COKpaIieHHOTO YMHO-
KEHMsI: KBaJpaT CyMMbI M KBajapaT pasHocTH. PopMyna pasHocTH KBajparoB. IIpeobpazoBanue
LEJIOTO BBIPAXKEHUSI B MHOTOWIEH. Pa3jiokeHue MHOTO4JIEHOB HAa MHOXKUTETU. MHOTrOUJIEHBI C
oaHoil mepemeHHou. Kopenb mHorouseHa. KBagpaTHBI TpexusieH; pas3iioKeHUE KBaJIpaTHOTO
TpeXueHa Ha MHOXKHUTEIH.



Anrebpanueckast 1poOb. OCHOBHOE CBOMCTBO anredpanyeckoil 1poou. CioxkeHue, BbIUNTAaHUE,
YMHOKEHUeE, JIelieHne anredpandyeckux apoodeil. CteneHs ¢ 1eNbIM oKa3aTejIeM U ee CBOICTBA.

PanronansHbIe BeIpaykeHHsI U UX ipeoOpa3oBanus. Jloka3aTenbCTBO TOKICCTB.

KBanpatueie kopHu. CBoiicTBa apupMeTHUECKHX KBaJpaTHBIX KOPHEH M HX NPUMEHEHHE K
IpeoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUM U BBIYUCICHUSIM.

YpaBHenusi. YpaBHeHue ¢ oaHoi mepeMeHHol. Kopenb ypaBHeHus. CBOWMCTBa YHMCIOBBIX
paBeHCTB. PaBHOCWIIBHOCTD ypaBHEHUI.

Jluneitnoe ypaBHeHue. KBagpatHoe ypaBHeHue: Gopmyia KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUH, CBOASIIMXCS K JUHEWHBIM U KBagpaTHeIM. [Ipumepsl pe-
IIEeHHs YpaBHEHUI TPeThel U 4eTBepTOH cTeneHu. Perenne qpoOoHO-pallnoOHaNbHBIX YpaBHEHUI.

VYpaBHeHue ¢ IByMs NiepeMeHHbIMU. JIMHENHOEe ypaBHEHHE C JBYMS NEPEMEHHBIMH, ITPUMEPHI
pelIeHns] ypaBHEHH B LENIbIX YHCTaX.

Cucrema ypaBHEHMH ¢ JAByMs NepeMeHHbIMH. PaBHOCWIBHOCTH cucteM. CHCTEMBI JBYX
JIMHENHBIX YPABHEHUH C IBYMs MEPEMEHHBIMHU; PEIICHHE MOACTAHOBKOM M cioxxeHueM. [Ipumepst
pEIIEeHUs] CUCTEM HEJTMHEMHBIX YPABHEHUH C ABYMS IEPEMEHHBIMM.

Pemienne TekCTOBBIX 3ajau aNreOpandeckiuM CrocoOoM.

JlexkapToBBI KOOpAMHATHI Ha IJIOCKOCTU. ['paduueckass MHTepIpeTanusl ypaBHEHHS C ABYMS
nepeMeHHbIMH. ['paduk TUHEHHOro ypaBHEHUS C IBYMS MEPEMEHHBIMHU; YIIIOBOM KO3()HUIIMEHT
NpSMOI; YCIOBHE MapaJUIETBbHOCTH MPSAMBIX. [paduku mpocTeHIMX HENMWHEHHBIX ypaBHEHHM:
napabona, runepbona, oKpy>KHOCTb. ['paduyeckas WHTEpHpeTalvsi CUCTEM YPaBHEHUU C IBYMS
MIEPEMEHHBIMH.

HepagBencrBa. HucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

HepaBeHcTBO ¢ 01HOM NepeMeHHON. PaBHOCHIIBHOCTh HEpAaBEHCTB. JIMHEHHBIE HEPABEHCTBA C
oaHoil mepeMeHHoM. KBanpatHsie HepaBeHCTBA. CHUCTEMBI HEPABEHCTB C OJTHOM MEPEMEHHOI.

®OYHKINUH 654.

OcHoOBHBIE MOHATHA. 3aBUCUMOCTA MeXAy BenuunHamu. [IpencraBieHue 3aBHCHUMOCTEN
dopmynamu. [Tonstue pyHKIMN.

Ob6nacth ompezeneHuss U MHOXeCTBO 3HaueHUH (yHkuuu. CriocoObl 3alaHus (PYHKIIMH.
I'padux Pynkiun. CoiictBa ¢yHKUMH, UX oToOpakeHue Ha rpaduke. Ilpumepsr rpadukos
3aBUCUMOCTEM, OTPaKAIOIINX pealbHbIE MPOLIECCHI.

YucnaoBple  pyHknuu.  DyHKIUW,  ONUCHIBAIOIIME  MPSMYyI0 W OOpaTHYIO
MPOMOPIMOHATIFHBIE 3aBUCUMOCTH, MX Tpaduku U cBoicTBa. JluHeitHas ¢yHKius, ee rpadgux u
cBoiicTBa. KBanparnunas ¢pyHkuus, ee rpaduk u cBoiictBa. CTeneHHble QYHKIUHU C HATYPaJIbHBIMH
nmokasaressiMu 2 1 3, ux rpaduKy U CBOMCTBA.

I'paduxn pysxmmii v =-/5. ,y=3/5,y= x|

YucioBble mocjaenoBaTeJbLHOCTH. [IoHATHE 4YHCIOBOM HOCIEIOBATEILHOCTH. 3aJaHue
MOCJIEI0BATENILHOCTH PEKypPpPEHTHOU (hopMyson 1 popMyIioif n-ro uieHa.

Apudmernueckas U reoMeTpudeckas mporpeccur. @opMyIisl N-ro WieHa apupMeTHIECKON
U TeOMETPUYECKON Mporpeccuii, CyMMbl TIEpBBIX N WwieHOB. M300paxkeHne 4jaeHOB apudmernye-
CKOM M TEOMETPUYECKOW IMPOTPECCHil TOYKAMU KOOPAMHATHOM TUIOCKOCTH. JIMHEHHBIA |
AKCIOHEHIUAIBHBINA POCT. CII0XKHbBIE TIPOLIEHTHI.

BEPOATHOCTDb U CTATUCTUKA 50u.

OnucarenbHas craTucTuka. [IpeacrapneHne AaHHBIX B BHJE TaOIUI], [uarpamm, rpadukoB.
CrnyuaitHast u3mMeH4nBOCTh. CTaTUCTHUECKHE XapaKTePUCTHKU Habopa MaHHBIX: cpefHee apupme-
THYECKOe, MenuaHa, HauOoJbllee M HauMEHbIee 3HaueHus, pasmax. [IpencraBneHue o
BBIOOPOYHOM HCCIIEJOBAHUH.

Cayuaiinble COOBITHSI M BEPOSATHOCTD. [IOHSATHE O CIlydyaifHOM OIBITE U CIIy4alfHOM COOBITHH.
Yactora ciaydaiiHOro coObITHsA. CTaTUCTUYECKUH TOAXO/ K MOHSATHIO BEPOSTHOCTH. BeposiTHOCTH
NPOTUBOIOJIOKHBIX COOBITHH. JlocTOBEpHBIE M HEBO3MOXHBIE COOBITHS. PaBHOBO3MOXXHOCTBH
coObrTuil. Kimaccuueckoe ornpesieneHne BEpOITHOCTH.



Komo0unaropuka. Perienne koMOMHATOPHBIX 3a/1a4 nepebopoM BapuaHToB. KomOMHaTOpHOE
MpaBUIIO YMHOKeHUs. [lepecTaHOBKYM U (paKkTOpHAIL.

I'EOMETPHUA 2554.

Harasinnas reomerpus. Harmsinnele mpexacraBieHuss o (urypax Ha IUIOCKOCTH: MpsMas,
OTpE30K, JIy4, YIrOJ, JIOMaHas, MHOTOYIOJIbHUK, OKPYKHOCTb, Kpyr. YeTbIpexXyrojbHUK,
IPSIMOYTOJIbHMK, KBaapaT. TpeyroibHUK, BUIBl TPEYrodbHUKOB. [IpaBuUiIbHBIE MHOTOYIOJIbHUKHU.
N3o0paxenne reomerpuueckux ¢Guryp. BzaummHOoe pacmonokeHue JBYyX MpsIMBIX, JBYX
OKPY’KHOCTEH, IPSIMOU U OKPY>KHOCTH.

Jnuna otpe3ka, nomaHou. Ilepumerp MHoOroyrospHuka. EavHUIBI W3MEpEHHUs JJIMHBIL.
W3mepenue 1IMHbI OTpe3Ka, IOCTPOSHUE OTPE3KA 3alaHHOM JITMHBI.

Bunel yrnos. I'pagycHas wmepa yrna. M3MepeHue M IOCTPOEHHE YIJIOB € IOMOILBIO
TpaHCIIOPTHPA.

[Tonstue miomanu GUrypsl; eAMHULIBI W3MepeHHs Iiomanu. [lmomans mpsAMOyroibHUKA U
wionane kBaapara. [IpubnumkeHHOE H3MepeHue IUomane (uryp Ha KIeT4atoi Oymare.
PaBHoBenukue Gurypsl.

Harnsinaele mpeacTaBieHus O MPOCTPAHCTBEHHBIX (urypax: KyO, mapaiienenuries, npusma,
nupaMuja, map, chepa, konyc, nuausap. Mzobpaxenue npoctpancTBeHHbIX Guryp. Ilpumepst ce-
yeHu. MHororpanHuku. lIpaBuibHble MHOrOorpanHuky. [IpuMepsl pa3BepTOK MHOTIOI'PAHHHKOB,
UUIUHAPA U KOHYCA.

[Tonsitue o6beMa; emMHUIBI 00beMa. OObeM PSIMOYTOJIEHOTO Tapalieenumena, Kyoa.

[Tonsitue o paBenctBe ¢uryp. LlenTpanbHas, oceBas U 3epKaibHas cuMMmeTpun. M3o0paxeHue
CUMMETPUYHBIX (QUTYD.

I'eomerpuueckue purypsi. [Ipsameie u yrael. Touka, npsimasi, IIOCKOCTh. OTPE30K, Ayd. YTOII.
Bunel yrinos. BepTukansHble U CMEXHBIE YIbl. buccekrpuca yria.

[TapamnensHble W nepecekaromuecss npsiMble. [lepnenaukynspHeie npsimble. Teopembl 0
NapaJuIeJIbHOCTH M NEPNEHIUKYJIAPHOCTH NpsAMbIX. lleprneHaukynsp M HakIOHHas K IPSIMOM.
CepeauHHBIN NEepIEHIUKYISP K OTPE3KY.

['eomerpuueckoe mecto Touek. CBOICTBA OMCCEKTPHCHI yIila M CEPEAUHHOTO MEPICHINKYISpa
K OTPE3KY.

Tpeyronpuuk. Bpicota, Menmana, OucCeKTpuca, CpelHsAs JIMHUS — TPEYroJbHHKA.
PaBHOOeIpeHHbIE U PABHOCTOPOHHUE TPEYTrOJbHHKH; CBOMCTBA M MPU3HAKH PAaBHOOEIPEHHOTO
TpeyroiabHuKa. [Ipu3Haku paBeHcTBa TpeyroyibHUKOB. HepaBeHCTBO TpeyronbHuKa. COOTHOIIEHUS
MEXIy CTOpOHaMU M yriamu TpeyroibHuka. CymMa YIJIOB TpeyrojbHHUKAa. BHemHue yrisl
tpeyronpuuka. Teopema @aneca. [Tomobue TpeyronpaukoB. [Ipu3Haku momoOust TpeyrojibHUKOB.
Teopema Iludaropa. CuHyc, KOCHHYC, TaHT€HC, KOTAHTE€HC OCTPOrO YIJla MpPSMOYTOJIBHOTO
TpeyrosnbHuKa U yriioB oT 0 1o 180°; npuBeneHue Kk octpomy yriy. Pemienue npsiMoyroyibHbIX Tpe -
YroJapHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. MDOpMYJIbl, CBA3BIBAIOLIME CHHYC,
KOCHUHYC, TaHT€HC, KOTaHME€HC OJHOr0 M TOro e yria. PemeHue TpeyrojpHUKOB: TeopeMma
KOCHHYCOB U TEOpEMa CHHYCOB. 3aMeuaTeIbHble TOUKU TPEYTOJIbHUKA.

YersipexyronpHuk. [lapamienorpamMm, ero cBoncTBa M Npu3HAaKkU. [IpAMOYyrosbHUK, KBajapar,
poMO, uX CBOMCTBA U Mpu3HaKu. Tpanenus, CpeaHss TUHUS TPaNeIHH.

MHuoroyroiasHuK. Beimykiibie MHOroyronbHukd. Cymma YIJIOB BBIITYKJIOIO MHOT'OYTOJIBHUKA.
[IpaBUNIEHBIE MHOTOYTOJIBHUKH.

OxpyxHocTh U Kpyr. [lyra, xopaa. Cexrop, cerMeHT. LleHTpalbHbIN yroJs, BOUCAHHBIN yTOJI;
BEJIMYMHA BIHCAHHOIO yria. B3auMHOe pacnojiokeHue MNpsIMOM U OKPYKHOCTH, JABYX
okpy>HocTeil. KacatenbHas U cexylas K OKpY>KHOCTH, UX CBOWCTBA. BrucaHHble U ONMCaHHbIE
MHOTOyTOJbHUKH. OKpPYXHOCTb, BIHCAaHHAasi B TPEYrOJbHUK, U OKPYKHOCTb, OINHCAHHAS OKOJIO
TpeyrojbHUKa. BrincaHHble ¥ ONMCaHHBIE OKPYKHOCTH MPABUIBHOTO MHOTOYTOJIbHUKA.

['eometpuueckue npeoOpazoBanus. [lonstue o paBeHctBe ¢uryp. [loHsTHE O IBUKEHHHU:
oceBasi ¥ IIEHTpalbHAs CHMMETPHH, apaJljIeNIbHbINA niepeHoc, moBopoT. [lonsaTre o mogobun duryp
Y TOMOTETHUH.



Pemienune 3amay Ha BBIYMCIIEHUE, JOKA3aTEIbCTBO M MOCTPOEHHE C HUCIOJb30BAHHEM CBOWCTB
M3YYEHHBIX QuUryp.

HN3MepeHue reomerpuyeckux BeJM4YMH. /[TMHA oTpe3ka. PaccTossHME OT TOYKM A0 MPSMOM.
Paccrosinne Mexxay napamienbHbBIMU MPSIMBIMHU.

IIepumeTp MHOTOYTrOJIBHHKA.

JnHa OKpyXHOCTH, YUCIIO J; JJIMHA JYyTU OKPYKHOCTH.

I'panycHas mepa yriia, COOTBETCTBUE MEXKIY BEIMYMHOW LEHTPAIBHOTO YIrjia W JUIMHOW Iyru
OKPY>KHOCTH.

[Tonsitre TuTOTAMM TUTOCKUX (huryp. PaBHOCOCTaBIEeHHBIC U paBHOBeNHKHE (hurypsl. Ilnonans
npsMoyroyibHUKa. [lnomanu mnapamienorpamma, TpeyrojibHMKa W Tpaneuuu. Ilmomans MHOro-
yroapHuKa. [lnomane kpyra u miomanas cekropa. COOTHOIIEHUE MEXY IUIOMIAISIMH MOA00HBIX
uryp.

Pemenne 3a1a4 Ha BEIYHCIICHUE U JJOKA3aTEIIbCTBO C MCIIOJIB30BAaHUEM M3YYCHHBIX (POPMYIL.

Koopaunartel. YpasHenue npsimoil. Koopaunatel cepeaunbl otpe3ka. PopMyna paccTOsSHUA
MEKly ABYMSI TOUKaMU IUIOCKOCTH. Y PaBHEHHUE OKPY>KHOCTH.

BexkTopbl. JlnmuHa (Momayns) BekTopa. PaBeHcTBO BekTopoB. KosuinHeapHbIE BEKTOPBI.
Koopaunatel BekTOpa. Y MHOKEHUE BEKTOPA HA YUCIIO, CYMMa BEKTOPOB, PA3JI0KEHUE BEKTOPA IO
JIBYM HEKOJUIMHEApHbIM BekTOopaM. CKalsipHOE TPOU3BEICHNUE BEKTOPOB.

JIOTUKA U MHOXECTBA 10u.

TeopeTHKO-MHOKeCTBEHHbIE MOHATHUSA. MHOXECTBO, 3JEMEHT MHOXECTBA. 3aJaHue
MHOXECTB TEPEUUCICHUEM JJIEMEHTOB, XapaKTePUCTUUYECKUM CBOMCTBOM. (CTaHIapTHbIE
0003HaYeHHsI YMCIOBBIX MHOXecTB. Ilycroe MHOXecTBO M ero ob6ozHayeHue. [loamHOXKeCTBO.
OObenuHeHNne U epecedeHrne MHOXKECTB.

NnnrocTpanysi OTHONIEHUH MEXAY MHOKECTBAMU € ITOMOILBIO AUarpamm OJiisiepa — BeHHa.

DuieMeHTHI Joruku. Onpenenenue. Akcuomsl U TeopeMbl. Jloka3aTenbcTBO. Jl0Ka3arenbcTBO
ot npotuBHOTO. Teopema, oOpatHas qaHHou. [IpumMep u KOHTpHIpUMED.

[ToHsiTHE O PAaBHOCHIIBHOCTH, CJIEIOBAaHUH, YIOTPEOICHUE TIOTUYECKUX CBSI30K €CIIH ..., TO B TOM
1 TOJIBKO B TOM CJIy4ae, JJOTUYECKUE CBA3KH U, UIIU.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTHUMN.

(Conepxanue pazaena BBOAUTCS MO0 MEPE U3YUYEHUS JPYTUX BOIPOCOB. )

Hctopusi opMupoBaHHsI TIOHATHS YHUCIIA: HATypalbHBIE YHCIA, IPOOH, HEIOCTATOUYHOCTH
palMOHAIIBHBIX YHUCEN I F€OMETPUYECKUX H3MEpPEHUU, HppauuoHalbHble uucia. CTrapuHHbIE
cucrtembl 3amucu ymcen. Jpoou B BaBuinone, Erunre, Pume. OTKpbITHE AECATUYHBIX IPOOEH.
Crapunnble cuctembl Mep. JlecstuuHble npoOu U MeTpuyeckas cucrema mep. llosBienue
OTpULATENbHbIX YKcen U Hyss. J1. Marnunxuii. JT. Oitnep.

3apoxaeHue anreOpsl B Heapax apudmetruku. An-Xopesmu. PoxxaeHue OyKBEHHOMH
cumBosuku. [1. @epma, @. Buer, P. Jlekapt. Mcropust Bompoca 0 HaxoxaAeHUH (HOpMYJ KOpHEH
anreOpanvyeckuxX ypaBHEHUH, HEpa3pelinMOoCTh B paJuKajaX ypaBHEHUN CTeneHu, Ooublieit
gerbipex. H. Tapranss, [x. Kapnano, H. X. A6ens, 3. [anya.

N300peTenne mMeToAa KOOPIMHAT, MO3BOJSIONIETO MEPEBOAUTH Fe€OMETpUYeCKue OOBEKThI Ha
a3bIK anreopsl. P. [lexapt u I1. depma. [Ipumeps! pa3nuyHbiX cUCTEM KOOPAMHAT HA MJIOCKOCTH.

3amaua Jleonapmo Iluzanckoro (®Pubonayum) o Kpoimkax, yuciaa PuboHayum. 3amadya o
IaXMAaTHOU JTOCKE.

Hctoku Teopumn BEpOSTHOCTEH: CTpaxoBoe Jieno, azapTHbie urpel. I1. @epma u b. [Tackans. .
bepnymnu. A. H. Konmoropos.

Ot 3emiemepuss k reomerpuu. [ludarop m ero mkona. Panec. Apxumen. [loctpoenue c
MOMOIIBIO ITUPKYJIA U JduHEHKU. [locTpoeHre mpaBUIBHBIX MHOTOYTOJBHUKOB. TpHUCEKLHs yria.
KBagparypa kpyra. Y nBoenue ky6a. Mcropus uucna s. 3omotoe ceuenue. «Havana» Epxauaa. JI.
Oitnep. H. U. JlobaueBckuit. icTopus nstoro nocrynara.

Codwuzmbl, mapagoKCHI.
Peseps spemenu — 30 u
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3. TemaTuuyeckoe MNJIaHUPOBAHHUE.
MaremMaTuka
5 kiaace

5 yacoB B Heae10, Bcero 170 yacos.
KonTpoabnbix pador 14

TemaTuueckoe INIAHUPOBAHHUE 110 MATEMATHKE 5 kacc

No B TOM YHCJIIC
ul HazBanwue paszaenos, Tem OO611ee KoJI-BO 4acoB KOHTPOJIBHBIX
/m pabor
1 HarypanbHble uyncna v mkajibl 14 1
CrnokeHue ¥ BRIUMTAHUE HATYPATbHBIX YHCET
2. 20 2
20 yacoB
3 YMHOKEHUE U JETIEHNE HATYPaJIbHbIX YUCET 2 )
4. | Tlmomanu u 00bEMbI 13 1
5. | OOBIKHOBEHHBIE IPOOH 25 2
6 Hecstuunsie qpoou. CrnoskeHue U BBIYUTaHHE 16 1
" | mecATUYHBIX OpoOeit.
7 YMHOXEHUE U IeTICHNE JECATUIHBIX APOoOei 23 >
(23 gaca).
3 HNHCcTpyMEHTBI U1 BBIYUCICHUN U U3MEPEHUN 19 )
(19 yacos).
9. | UToroBoe noBTOpEHHUE. 18 1
6 kaacc
5 yacoB B HeJeI10, Bcero 170 yacos.
KonTpoabHbix padort 9
TeMarnueckoe miIaHupoBaHUE 6 Kiace
No B TOM YHCJIE
o Hazsanue pa3nenos, TeM Obwee xon-
p ) BO J4COB KOHTPOJIbH
/m BIX paboT
1. | OTHOWIEHMS, TPONOPIMH, IPOLICHTEI 26 2
2. | Lemnble uncia 34 1
3. | PanmonanbHbIE Yncia 38 2
4. | lecstuaHbie mpodOH 34 2
5. | OOBIKHOBEHHBIC U JCCATHIHBIE TpoOH 24 1
6. | IloBTOopenue 14 1
7 kyacc
MATEMATHUKA
AJITEBPA

4 yaca B HeleJI0, Bcero 136 yaca.
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KonTpoabHbIx padoT 6

TemaTtndeckoe uIaHUpPOBaHUE 110 anredpe 7 Kiacc

O6ee koi-
B TOM YHCJIE
BO 4acoB
Ne Ha3zBanue pasnenos, Tem
KOHTPOJIbH
bIX paboT
JlericTBUTENbHBIE YUCITA
1. Hatypanbnble uncia (44) 20
1. 1
2. PanmonanbHbIC yncia (69)
3. JlelicTBuTenbHble uynciaa (10)
Anrebpanyeckie BHIPAXKESHUS .
1. Omnounens (94)
2. Muorounensl (184)
3. ®opMyIbl COKPAIIEHHOTO YMHOKEHUS
2. 76 3
(23)
4. Aunrebpanueckue npodu (18)
5. CremneHsb ¢ 1eNbIM MoKazareneM (849)
JIunelinbie ypaBHEHUS.
1. JluHeiiHble ypaBHEHUS C OJTHUM
3. 24 1
HEU3BECTHBIM (74)
2. Cucrembl TUHEHHBIX ypaBHeHUH (1749)
4. [ToBTOpeHMeE. 16 1
Hroro 136 6
'EOMETPUA

2 yaca B HeJ1eJIl0, Bcero 68 yacos
KonTpoabHbix pador S

TemaTtudeckoe ITaHUPOBAHUEC 10 TCOMETPUHA 7 Knacc

B TOM YHCJIE
Ne Hassauue pasnaenos, TeM Obmee xon-
/i PA3ACIOB, BO YacoB KOHTPOJIbH
bIX paboT
1 HavanbHbie reoMeTpruecKkue CBEICHUS. 1 1
TpeyronbHUKU.
2. | P 18 1
ITapannensHbie npsMbIe
3, P p 12 1
4 COOTHOIICHHUS MEXTy CTOPOHAMH U YTJIAMHU TPEyTOJIbHHUKA. 13 )
5. | [loBropenue. Pemenue 3amay. 9
Hroro: 68 5

12
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