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1. Tlnanupyemsbie pe3ysbTaThl OCBOCHUS yU€OHOTO MPEAMETA.
W3ydeHrne MaTeMaTHUKX B OCHOBHOMH IIIKOJIE 1a€T BO3MOKHOCTH O0yUYaIOMIMMCSI IOCTUYb CIETYIO-
HIMX Pe3yIbTATOB PA3BUTHS:

B nu4HOCTHOM HalpaBieHUU:
. YMEHHE SICHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICIM B YCTHOM M IHCBMEHHOM peuH,
IIOHUMATh CMBICJI ITIOCTaBJIECHHOM 3a7a4M, BBICTPAaUBaTh apryMEHTALUIO, IIPUBOUTE IIPUMEPHI U
KOHTPIIPUMEDBI;

* KPUTHUYHOCTH MBILIUICHUS, YMEHHUE PACIO3HABATh JIOTUYECKH HEKOPPEKTHBIE  BBICKA3bI-
BaHUs, OTJINYATh TUIOTE3Y OT (aKTa;

* TMpeJCTaBlIEHWE O MaTeMaTH4YecKOW Hayke Kak c(epe 4eIOBEeYeCKOW AEATENbHOCTH, 00
JTanax ee pa3BUTHsL, O €€ 3HAYMMOCTH Ul Pa3BUTUS LUBUIN3ALUMY;

* KpEaTHMBHOCTb MBIIUICHHS, WHULMATHBA, HAXOIYMBOCTb, AKTHBHOCTb IIPU PEIICHHUU
MaTeMaTHYECKUX 3a7ad;

* yMEHHE KOHTPOJIHPOBATH MPOILIECC U PE3yIbTAT yIeOHOW MAaTEeMaTHUYECKOH NeATETbHOCTH;

* CIOCOOHOCTh K HMOIMOHAIBHOMY BOCIPHATHIO MaTeMaTH4YeCKHX OOBEKTOB, 3ajad,
pELIEHU, pacCyKICHHUII;

B meranpenMeTHOM HampaBiIeHUU:

* TEpBOHAYAJBbHBIC MPEACTABICHUS 00 MIESIX W O METOJaX MAaTeMaTHKH KaK YHHBEpCallb-
HOM S3BbIKE HAYKU U TEXHUKH, CPEIICTBE MOJECIUPOBAHMS SIBJICHUN U TIPOLIECCOB;

* yMEHHE BUJAETh MaTeMaTHUYECKYIO 33Jauy B KOHTEKCTE INPOOJEMHON CUTyalluu B JIPYTHX
JUCLUILINHAX, B OKPYXKAIOIIEH KU3HU;

* YMEHHUE HaXOJuTh B Pa3IMYHbIX UCTOYHHUKAX MH(DOPMALINIO, HEOOXOAUMYIO JIJISl PELLICHUS
MaTeMaTHYeCKUX Mpo0JieM, PEICTaBIATh €€ B IMOHATHON (opMe, IPUHUMATh PELICHHUE B
YCIIOBHSAX HETIOJHOW ¥ M30BITOYHOM, TOYHOH U BEPOSITHOCTHOIN MH(OpMAIHH;

* yMEHME MOHUMATh M MCIIOJIb30BaTh MaTeMaTHYECKUE CPENCTBA HAISAHOCTU (rpaduky,
JMarpaMMBbl, TaOJIMIBL, CXEMBI M JIp.) JUIS WIUTIOCTPAIlUH, WHTEPIPETAIlH, apryMeHTa-
11K

* yYMEHHUE BBIJIBUraTh TUIOTE3bl IIPU PELIEHUU Y4eOHBIX 3a]1a4, IOHUMATh HEOOXOIUMOCTh
UX IIPOBEPKH;

* yYMEHHUE MPUMEHSITb UHAYKTUBHbIE U JEIYKTUBHBIE CIOCOOBI pacCyXICHHH, BHUAETH
pa3IM4YHbIE CTPATETUU PEUICHMS 3a/1a4;

* IIOHMMaHHE CYUIHOCTH QJITOPUTMHYECKUX NPEANHCAHUM U yMEHHE ACHUCTBOBATH B COOT-
BETCTBUU C NPEAJIOKEHHBIM aJITOPUTMOM;

* yYMEHHE CaMOCTOSITEJIbHO CTaBUTh 1I€JIM, BEIOUPATh M CO3/1aBaTh aJlTOPUTMBI I PEIICHUS
y4eOHBIX MaTeMaTHUECKUX Mpobiem;

* yMEHHE IUIAHUPOBATh U OCYIIECTBIIATH IEATEIBHOCTD, HAIPABICHHYIO Ha PEIICHUE 3a/1a4
HCCIIEI0BATENIBCKOIO XapakTepa;

B npeameTrHOM HanpaBieHUU:
Hatypanbnble uncna. Jlpodu. PanmonansHele yncna

YYeHUK HAYUHUTCSA:

* IOHUMATh OCOOEHHOCTHU JAECATUYHOU CUCTEMBI CUUCIICHHUS;

* OIIEPUPOBATH NOHATHAMM, CBSI3aHHBIMHU C IETUMOCTBIO HaTypaJIbHBIX YHCE,

* BbIpaKaTh 4YHUCJIa B OSKBUBAICHTHBIX (Qopmax, BbIOMpas HauOoyiee MOAXOASIIYI0 B
3aBUCUMOCTH OT KOHKPETHOM CUTYalUu;

* CPaBHMBATh U YIIOPSAA0YNBATH PALlMOHAIbHBIEC YUCIIA;

* BBIIIOJIHATH BBIYMCIEHHUS C PALMOHAIBHBIMU YHCIAMH, COYeTas YCTHbIE U NHCbMEHHbIE
MIPUEMBI BBIYMCIIEHUH, IPUMEHEHUE KaJIbKYISATOPA;
* ICIIOJIb30BAaTh IOHATUS U YMEHHs, CBSA3aHHBIE C IIPONOPLUOHAIBHOCTHIO BEIUYHUH, IIPOLIECH-
TaMH, B XOJ€ PEUICHUS MATEeMaTHYECKUX 3aJad M 3a4a4 U3 CMEXHBIX IIPEIMETOB, BBIIOJIHSITH
HECJIOKHBIE IIPAKTUYECKUE PACUETBHI.
YYEeHUK NOJYYUT BOZMOKHOCTb HAYUYNUTHCS !
* I03HAKOMUTBCS C MO3UIIMOHHBIMU CUCTEMAMHU CUHMCIIEHUS C OCHOBAHHUSIMU, OTJIIMUYHBIMHU OT 10;

* YII1yOUTh ¥ pa3BUTh NPEACTABICHUS O HATYpaJbHBIX YHCIIAaX U CBOMCTBAX JEIUMOCTH;




* Hay4UThCS MCTIONIB30BaTh MPUEMBI, PAlMOHAIM3UPYIOIINE BHIYUCICHUS, TPUOOPECTH TIPU-
BBIUKY KOHTPOJIMPOBATH BRIYHCIICHUS, BBIOUPAs MOAXOISAIINI IJIs1 CHTYaIlH CIIOCO0.
JlericTBUTEIbHBIC YHCIIa
YueHUK HayYuTCH:

* HCIOJIb30BaTh HAYAJIbHBIE MPEICTABICHUS O MHOKECTBE I€UCTBUTEIIbHBIX YHCEIL,

* OIIEPUPOBATH MOHIATHEM KBaJPaTHOTO KOPHsI, IPUMEHSTH €T0 B BEIYMCICHUSIX.

YYeHUK NOAYYUT BO3ZMOKHOCTh HAYUUTHCS

* Pa3BUTH MPEACTABJICHUE O YHCIIC U YUCIOBBIX CUCTEMAX OT HATYpPaJbHbBIX 10 ACHCTBUTEIb-
HBIX YUCEN; O POJIM BBIYMCIICHUI B IIPAKTUKE;

* pa3BUTh U YIIIYOUTHh 3HAHUS O JECATHYHOM 3amKCH JIEHCTBUTENBHBIX YHCeN (Iepuoanye-
CKHE U HETICPUOINICCKUE IPOOH).

W3mepenusi, npubInKeHusl, OLICHKU
YUeHUK HayYuTCH:

* UCNOJB30BaTh B XOJI€ pEUICHUs 3aJad dSJEMEHTapHbIE MPEJCTaBICHUSA, CBS3aHHBIE C
NPUOJIMKEHHBIMU 3HAYCHUSIMH BEJIMYUH.

YYeHUK NOAYYUT BO3MOKHOCTh HAYUUTHCS

* IOHSTh, YTO YMCJIOBHIE JAHHBIC, KOTOPHIE MCIOIB3YIOTCS I XapaKTePUCTUKUA OOBEKTOB
OKPYXAIOIIET0 MHpa, SBIAIOTCS MPEUMYIIECTBEHHO MNPUOMMKEHHBIMH, YTO IO 3alluCh
NpUOIMKEHHBIX 3HAYCHHUN, COACPKAIIMXCS B MH()OPMAIIMOHHBIX HCTOYHUKAX, MOXKHO CYIHUTH O
MOTPEIIHOCTH MPUOIMKEHUS,

* [IOHATh, YTO IMOTPEIIHOCTh pPE3yJbTaTa BBHIYUCICHHN JOJKHA OBITH COM3MEpUMA C
MOTPEUTHOCTHI0 UCXOIHBIX TAHHBIX.

AnrebpanuecKue BEIPAKCHHS
Y4eHuk Hayuurcs:

* ONEPUPOBATH MOHATHUSMHU «TOXKIIECTBOY», «TOXKIACCTBEHHOE MpeoOpa3oBaHUEy, peraTh 3a-
Jla4u, coJiepkarire OyKBeHHbIE JaHHbIE; pa00TaTh ¢ GopMyIIaMu;

* BBINOJIHSATH MTPe0oOpa30BaHUsI BRIPAXKEHUHN, COIEPKAIINX CTEIICHU C IEIbIMH MMOKA3aTeIIIMU
Y KBaJIpaTHbIE KOPHHU;

* BBITIOJIHSATH TOXKJIECTBEHHBIE MPE0OPa30BaHUs PAIlMOHAIBHBIX BHIPAXKEHHUI HA OCHOBE Mpa-
BUJI IEUCTBUH HaJl MHOTOUJICHAMH U alreOpandecKuMu Apo0sMu;

* BBINOJIHSATH Pa3JI0’KEHUE MHOTOUJICHOB HA MHOXKUTEIIH.

YYeHUK NOaYYUT BOZMOXKHOCTb HAYUYUTHCS !

* BBIMOJHSATH MHOTOIIIATOBBIE MTPE0OPA30BAHUS PAIIMOHABHBIX BBIPAKEHUHN, TPUMEHSS ITUPOKUH
HabOp crocoOOB U MPUEMOB;

* IPUMEHSATh TOXKJIECTBEHHBIC MPeoOpa3oBaHUsl JJIS PEIICHUs 3a/lad W3 Pa3]InuHbIX Pa3eiioB
Kypca (HampuMep, U HaXOXKICHHsI HanOObIIIer0/HAaMEHbIIIEr0 3HAYCHHSI BBIPDAYKEHUS ).
YpaBHeHus

YyeHuk HayuuTCs:

* peraTh OCHOBHBIE BUIbI PAlIMOHATIBLHBIX YPAaBHEHUN C OJTHOM MEPEMEHHOM, CUCTEMBI JBYX
YpaBHEHUH € ABYMS IEPEMEHHBIMU;

* IOHUMATh YPABHEHHE KaK BAKHEUIIIYIO MATEMATUYECKYIO MOJIEb JUIsl OTTMCAHUS U U3y4e-
HUSl pa3HOOOpa3HBIX peaJbHBIX CUTYAllMid, peuiaTh TEKCTOBbIE 3a/layd ajreOpanyecKuM MeTo-
TOM;

* IPUMEHSATH TpadudecKe MpeACTaBIeHuUs U UCCIEI0BaHUs YPaBHEHUMN, UCCIIEIOBAHUS U
pEIICHUS] CUCTEM YPAaBHEHHH C IBYMs ITEPEMEHHBIMU.

YYeHUK NOaYYUT BOBMOXKHOCTh HAYUYUTHCS !

* OBJIQJIETh CHCIUATBHBIMA MPUEMAMU DPEIICHHsS] YpaBHEHWW W CUCTEM YpaBHCHUH; yBe-
PEHHO MPHUMEHSTH alnmapar YpaBHEHHH ISl pelleHHs] pa3HOOOpa3HbIX 3a/lad U3 MaTeMAaTHKH,
CMEXHBIX MPEAMETOB, MPAKTUKU;

* IPUMEHSATH TpaduuecKue MpeACTaBICHUS sl UCCIIEOBAHUS ypaBHEHUH, CUCTEM ypaBHe-
HUH, copepxaiux OyKkBeHHbIe KO3 (OULIUEHTHI.

HepasencrBa
YUeHuK HayYuTCH:




* IOHUMaThb M MPUMEHATh TEPMUHOJIOTMIO W CHUMBOJMKY, CBSI3aHHBIE C OTHOILICHHEM
HEpaBEHCTBA, CBOWCTBA YHUCIOBBIX HEPABEHCTB;

* pelIaTh JUHEWHBIE HEPABEHCTBA C OJIHOW MEPEMEHHON M MX CHUCTEMBI; pelllaTh KBaaparT-
HbIE HEPABEHCTBA C OMOPOI Ha rpaduuecKue MpeICTaBICHUS;

* IPUMEHATH annapar HEPABEHCTB JUJIS PELICHUs 3a7a4 U3 PAa3JIMYHbIX pa3/ielioB Kypca.
YYeHUK HOTYYUT BOSMOXKHOCTb HAYUYUThCS:

* pa3HOOOpa3HBIM MpUEMaM JI0KA3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH armapar
HEPAaBEHCTB /ISl PELIEHUS Pa3HOOOpPa3HbIX MAaTEMAaTUYECKUX 3aJad M 3aJad U3 CMEKHBIX
MIPEAMETOB, MPAKTHKU;

* IPUMEHATH Ipaduueckre MpeCTaBICHUs AJIs UCCIEI0BaHUS HEPAaBEHCTB, CUCTEM Hepa-
BEHCTB, COJiepKaluX OyKBeHHbIE KO3(PPUIIMEHTHI.

Yucnosbie GyHKIUH.
YUeHUK HayYuTCH:

* IOHUMATh U UCII0JIb30BaTh (DYHKIMOHAIBLHBIE MTOHATHS U SI3bIK (TEPMHUHbBI, CHUMBOJIMYECKUE
0003HaueHUs ),

* CTPOUTH IpaUKU AIEMEHTApHbIX (YHKIIMI; UCCIIeIOBATh CBOWCTBA YMCIOBBIX (QDYHKIUI
Ha OCHOBE M3y4YEHHUs IOBEJCHUS UX IPa(UKOB;

* MOHUMAaTh (YHKIMIO KaK BaXHEHUIIYI0 MAaTeMaTHUYECKYI0 MOJENb Ui OMUCAHUS MPOIlec-
COB W SIBJICHUU OKPYKAIOIIETO MHUpPa, MPUMEHITh (YHKIMOHAJIBHBIM SI3BIK ISl OMHCAHUS M
MCCJICIOBAHMS 3aBUCUMOCTEN MEXY (PU3NUECKIMH BETUIMHAMH.

YYeHUK HOTYYUT BOSMOXKHOCTb HAYUYUThCS:

* IPOBOJUTH HCCIIEAOBaHUS, CBSA3aHHbBIE C M3YYCHHEM CBOWCTB ()YHKIUI, B TOM 4YHCIE C
UCTIOJIb30BAaHUEM KOMITBIOTEPA; HAa OCHOBE TIpa)MKOB M3Y4EeHHBIX (YHKIHMH CTPOUTH Ooiiee
cnoxHbIe Tpaduku (KyCOUYHO-3a/IaHHBIE, C «BBIKOJIOTBIMUY TOYKAMU H T. 11.);

* UCTIOJIK30BaTh (DYHKIIMOHAIBHBIE TNPEACTABICHUS W CBOWCTBA (DYHKIMHA ISl PELICHHS
MaTeMaTUYECKUX 3a/1a4 U3 pa3JIMYHbIX pa3JeioB Kypca.

UucnoBble NOCIE10BAaTENbHOCTH
Y4eHuk Hayuurcs:

* IOHUMaTb M MHCIIOJNb30BATh SI3bIK IIOCJEI0BATEIILHOCTEN (TEPMMHBI, CHUMBOJIMYECKHE
0003HaYCHHMS ),

* IPUMEHSATH (OPMYIIBI, CBSI3aHHBIE C apU(PMETHIECKON M TEOMETPHUECKON MPOTPECCHEN, U
anmapat, chOpMUPOBAHHBIN MPU U3YYEHUH IPYTHX pa3lelioB Kypca, K PeHIeHHIO 3a7ad, B TOM
YHCJIe C KOHTEKCTOM U3 PEAIbHOM KU3HHU.

YYeHUK NOaYyYUT BOZMOKHOCTh HAYUYUTHCS !

* pemarth KOMOMHUPOBAHHbBIE 33J]a4M C IPUMEHEHHEM (DOPMYIT N-TO YJjieHa U CyMMBbI IIEPBBIX
N 4JIeHOB apu(METUYECKON M TEOMETPUUYECKOM MpPOTpeccHH, MPUMEHSS MPU ATOM ammapar
YpaBHEHUI U HEPABEHCTB;

* IOHUMAaTh apU(METHUYECKYI0O U T€OMETPUYECKYIO MPOTPEecCHi0 Kak (PYHKIMU HATypaib-
HOT'O apryMEHTa; CBA3bIBATh apu(PMETUUYECKYIO MTPOrPECCUIO C JTUHEHHBIM POCTOM, F€OMETpHUYE-
CKYI0 — C 9KCIIOHEHIIMAJIbHBIM POCTOM.

OrnucarenpHas CTaTUCTUKA

YueHuk HayuuTCs:

MCIIOJIb30BaTh MpOCTeHIIne criocoObl MPeACTaBIEHUS U aHAIN3a CTATUCTUYECKUX JTAHHBIX.
YYeHHK MOAYYUT BO3MOKHOCTh MPUOOPECTH MEPBOHAYAIBHBIM OMBIT OpraHu3aluu coopa
JAHHBIX MPU IPOBEACHUH OMpOca 0OIIECTBEHHOTO MHEHHUS, OCYIIECTBIISATh UX aHAIN3, IPE/ICTaB-
JSTH Pe3yNbTaThl ONPOCa B BUAE TAOJHUIIBI, TUATPAMMBI.

CrnyuaiiHble COOBITHS U BEPOSATHOCTD

YyeHuk HayuuTCs:

HAXOJUTh OTHOCUTENbHYIO YaCTOTY U BEPOSATHOCTH CIy4aifHOTO COOBITHSI.

Y4eHHK MOIYYUT BO3MOKHOCTh IPUOOPECTH OMBIT MPOBEACHUS CIy4allHBIX SKCIIEPUMEHTOB, B
TOM YHCJIE C TIOMOIIbIO KOMITBIOTEPHOTO MOJIEIUPOBAHUS, UHTEPIPETAIIMH UX PE3YJIbTAaTOB.
KomOunaTtopuka

YUeHuK HayYuTCH:

peliaTe KOMOMHATOPHEIE 33/1a4l Ha HAaX0KJCHHUE YHClia 00BEKTOB HIIM KOMOMHALIUH.




YUeHUK TOJYYUT BO3MOKHOCTh HAYyYHUTHCS HEKOTOPBHIM CHEIUAIbHBIM MPUEMAM PELICHUS
KOMOWHATOPHBIX 33/1a4.
Harnsignast reometpust
YUyeHHNK HAYIUTCS:

* pacrno3HaBaTh Ha YEpPTEkKax, PUCYHKAX, MOJECISAX W B OKPYXKAIOIMIEM MHUPE IUIOCKUE U
MIPOCTPAHCTBEHHBIE TEOMETPUIECKHE (DUTYPHI;

* BBIYUCIIATH 00BEM MPSMOYTOJIFHOTO MapaJlIe/IeIHIIe/a.
YUYCHHUK MMOJYYUT BO3MOKHOCTh HAYYUTHCS

* HAYYUTHCS BBIUMCIIATH O0BEMBI IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpP, COCTABIICH-
HBIX U3 MPSAMOYTOJIbHBIX MapaJlJICICIUIEIOB,;

* pacro3HaBaTh Pa3BEPTKH KyOa, MPSMOYTOJIBHOTO IMapaliesienuIiea, MPaBmIbHONW MUpa-
MU/JIbI, HAJIMH]IPA U KOHYCA;

* CTPOUTH Pa3BEPTKH KyOa M MPSIMOYTOJIHLHOTO MapalIeIIeIUITe a;

* ONIPEACIIATH I10 JIMHEHHBIM pazMepaM pa3BEPTKH (PUTYPHI JIMHEHHBIC pa3Mepbl caMoil ¢u-
T'YpbI 1 HA00OPOT;

* YIUIYOUTh ¥ Pa3BUTh MPEACTABICHUS O MPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (PHUTYpax;

* HAYYUTHCS IPUMEHSATD MMOHSATHE Pa3BEPTKU JIJIs1 BHITIOJIHEHUS PAKTUYECKUX PACUETOB.
['eomeTpuyeckue GUrypol

Y4eHUK HAYYHUTCS:

* MIOJIL30BATHCS SI3BIKOM T€OMETPHUU JIsi OMHCAHUS MPEIMETOB OKPYXKAIOIIET0 MHpPa U UX
B3aMMHOI'0 PACTIONOKECHHUS;

* pacrio3HaBaTh U M300pa)kaTh HA 4YepTEkKaxX U PUCYHKAX T'€OMETPUUYECKHUE (PUTYpPHI U HX
KOH(UTypaluu;

* HaXOJIUTh 3HAYCHUS JUIMH JIMHEHHBIX JJIEMEHTOB (DUTYp W HUX OTHOUICHHSI, TPaIyCHYIO
Mmepy yriaoB ot 0° go 180°, mpumeHsist onpeseNeHus, CBONCTBA U MPU3HAKU (PUTYP U UX dJIEMEH-
TOB, OTHOIIIEHUST PUTYP (PaBEHCTBO, MOA00NE, CHMMETPHH, TIOBOPOT, MAPAJUICTLHBINA IEPEHOC);

* OIIEPUPOBATHh C HAYAIBHBIMU MOHSITHSIMH TPUTOHOMETPUHU U BBHIMOJHATH JIEMEHTapHbBIE
orepanuu HaJl QyHKIUSIMH YTIIOB;

* pemiath 3a/1a4d Ha J0Ka3aTelbCTBO, ONMUPAsCh HA U3YYEHHBIE CBOWCTBA (PUTYp M OTHOIICHUUN
MEXTy HUIMH U TIPAMEHSISI N3y9ICHHBIC METOIBI JIOKA3aTeIIbCTB;

* pemaTth HECIOXKHBIE 3a7aud Ha MOCTPOEHHE, MPUMEHSS OCHOBHBIC aITOPUTMBI MMOCTPOCHHS C
TTOMOIIIBIO ITUPKYJIIS ¥ TUHEHKU;

* pemiath MpocTeiIre MIaHUMETPHUYECKHE 3a/1a4H B IPOCTPAHCTBE.

Y4eHUK MOTYYUT BOBMOXKHOCTh HAYUUTHCS

* OBJIQJIETh METOJAaMH peIIeHMs 33/ad Ha BBIYMCICHUS U JO0Ka3aTeNbCTBA: METOJIOM OT
MPOTUBHOTO, METOJIOM TOJI00MS, METOJIOM Tiepebopa BapHaHTOB M METOJIOM T'€OMETPUUYECKUX
MECT TOYEK;

* MPUOOPECTU OMBIT MPUMEHEHHS aNreOpanvyeckoro W TPUTOHOMETPUUECKOTO amnmapara u
U7eH IBMKEHHS MPU PEIICHHUH T€OMETPHUYECKHX 3a7ay;

* OBJIQJIETh TPATUIIMOHHON CXEMOU perieHus 3a7a4 Ha MOCTPOCHUE C TTOMOIIBIO IIUPKYJIIS U
JUHEWKU: aHallu3, TOCTPOCHHUE, T0Ka3aTeLCTBO U UCCIIEIOBAHHUE;

* HAYYUTHCS peIIaTh 3aJa4dl Ha TOCTPOCHUE METOJOM T'€OMETPUYECKOTO0 MECTa TOYEK M
METOIOM IT0100HS;

* MPUOOPECTH OIBIT HCCIEAOBAHUS CBOWCTB IUIAHUMETPUYECKUX (UTYp € TMOMOIIBIO
KOMITBIOTEPHBIX MPOTPaMM;

* MPUOOPECTH OMBIT BHITIOJHEHUS MPOEKTOB 1O TeMaM «I'eomeTpuueckue mpeoOpa3oBaHUs
Ha TIOCKOCTHY, «IlocTpoeHne oTpe3KoB 1Mo Gopmye.

N3mepenne reoMeTpruaecKuX BETHIUH

Y4YeHuk HayuuTcs:

* UCIIOJIb30BaTh CBOMCTBA M3MEPEHUS UIMH, IUIOLIAJAEH M YIJIOB NPHU PEMIEHUM 33134 Ha
HaXO0XJEHUE JUIMHBI OTPE3Ka, JVIMHBI OKPY>KHOCTH, JUIUHBI AYyTH OKPY>KHOCTH, TPAyCHOM MEPhI
yIia;




* BBIYHCIIATH IJIOMIAAHN TPEYTrOJIbHUKOB, MPSIMOYTOJbHUKOB, MapajljieIorpaMMOB, Tpaneiuii,
KpPYTOB U CEKTOPOB;

* BBIYHCIIATH JJIMHY OKPY>KHOCTHU, JJIMHY JYTH OKPY>KHOCTH;

* BBIYUCIIATH JUTMHBI JIMHEHHBIX 3JIEMEHTOB (DUTYP M MX YIJIbI, UCIIONB3Yys (OPMYJIBI JUITUHBI
OKPYXHOCTH U JUTUHBI AYTH OKPYXHOCTH, GOPMYIIBI IJI01aaAen puryp;

* pemath 3a/laud Ha JI0Ka3aTeNIbCTBO C HCIOJIb30BaHUEM (POPMYI UIMHBI OKPYKHOCTH U
JUTMHBI 1YTU OKPYKHOCTH, GOpMYJI IIoImaneilt puryp;

* peliath NPAKTUYECKHUE 3aauM, CBSA3AHHBIE C HAXOXJACHUEM I'€OMETPUUYECKHUX BEIMYUH
(ucmonb3ys MpU HEOOXOAUMOCTH CIIPABOUYHUKU U TEXHUYECKUE CPECTBA).
Y4eHUK MOTYYUT BOZMOKHOCTh HAYUHUTHCS:

* BBIUMCIIATH IUIOMAnM (PUTyp, COCTaBIEHHBIX W3 JABYX WiH 0oJjiee MPSMOYTOJIbHHUKOB,
napasuiesIorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;

* BBIYMCIATh IUIOIIAJM MHOI'OYTOJIBHUKOB, HCIOJb3ysl OTHOLUEHUS PAaBHOBEIMKOCTU U
PaBHOCOCTaBJIICHHOCTH;

* IPUMEHSATH aNreOpanyecKuil U TPUTOHOMETPUYECKUI ammapar W WAEU JBWKCHHS IpU
pEeIlIeHrH 3a]]a4 Ha BBIYMCIICHUE TUIOIIa/iell MHOTOYTOJIbHUKOB.

Koopaunatsi

Y4eHuk Hayuurcs:

* BBIUUCJIATH JJIMHY OTPE3Ka MO KOOPJAMHATAM €r0 KOHIOB; BBIYHMCIISATH KOOPJAWHATHI CEpe-
JIMHBI OTPE3Ka;

* UCIIOJIb30BaTh KOOPAMHATHBIA METOT VISl U3YUYECHUSI CBOMCTB MPSMBIX U OKPY>KHOCTEH.
YYeHUK MOAYyYUT BO3MOKHOCTh HAYUUTHCS

* OBJIQJIETh KOOPAMHATHBIM METOJIOM PELICHHUS 33/1a4 HA BBIUUCIICHUS U IOKA3aTEIbCTBA;

* IPUOOPECTHU OIBIT UCTIOIH30BAHUS KOMITBIOTEPHBIX MPOrPaMM JIJIsl aHAJIN3a YACTHBIX CITy-
YaeB B3aMMHOI'0 PACMOJIOKEHUS OKPYKHOCTEN U IPSIMBIX;

* IPUOOPECTHU OMBIT BHIMIOJIHEHHSI POEKTOB Ha TeMy «IIpuMeHeHrne KOOpAUHATHOTO METOIa
MIPY PEUICHUHN 3324 Ha BBIYMCIICHUS U JOKA3aTEIbCTBaY.
BekTopsr

YYeHUK HAYyYUTCS:

* OIIEpUPOBATh C BEKTOPAMM: HAXOAWTh CyMMYy M Pa3HOCTb JABYX BEKTOPOB, 3aJaHHBIX
T€OMETPUYECKH, HAXOAUTH BEKTOP, PaBHBIN ITPOU3BEACHUIO 3aJaHHOTO BEKTOPA Ha YUCIIO;

* HAXOJUTH Il BEKTOPOB, 3a/IaHHBIX KOOPAMHATAMU: JJIMHY BEKTOPa, KOOPAWHATHI CyMMBI
U pa3HOCTH JIBYX U Ooyiee BEKTOPOB, KOOPAMHATHI MPOU3BEIEHUS BEKTOPA HAa YMCIIO, IPUMEHSS
IIpU HEOOXOIMMOCTH COUETATENbHBIN, IEPEMECTUTEIbHBIN U pACIIPEICIUTEIbHBINA 3aKOHBI,

* BBIUUCJIATh CKaJSIPHOE IPOU3BEACHHE BEKTOPOB, HAXOAUTh YIroJl MEXAY BEKTOpamy,
YCTaHaBJIMBATh MEPIIEHINKYISPHOCTD MPSAMBIX.
YYEHUK MOTYYUT BO3MOKHOCTb HAYYUTHCH

* OBJIAJIETh BEKTOPHBIM METOJIOM IS PEIICHUS 3a/1a4 Ha BBIUYMCIICHUS U JOKA3aTeNIbCTBa,;

* IPUOOPECTHU OMBIT BHIMOJIHEHUS IPOEKTOB Ha TEMY «IIPUMEHEHHE BEKTOPHOI'O METO/1a MpH
pELIEHUY 3a/1a4 Ha BBIUMCIIEHUS U JOKA3aTeIbCTBA.




2. ConepkaHue yuyeOHOTO TpeIMeTa

Aunrebpa
AnreOpanueckre BbIpaXKeHUSI.

bykBeHHble BbIpak€HUS (BBIpaXEHHS C IEpEeMEHHbIMM). YwuciaoBoe 3HaueHUe
OykBeHHOro BbIpakeHHs. JlomycTuMble 3HaueHus nepeMeHHbIX. [lojcTaHOBKa BBIpaKEHUMN
BMECTO TepeMeHHBIX. [IpeoOpazoBaHne OYKBEHHBIX BBIDOKCHHI Ha OCHOBE CBOWCTB
apudMeTHYECKHUX JeHCcTBUA. PaBeHCTBO OYKBEHHBIX BhIpaKeHHM. TOXIECTBO.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTejaeM U ee cBoiicTBa. OIHOWIEHbl U MHOTOYJIEHBI.
Crenenp MHorouseHa. ClOK€HHE, BBIUUTAHHE, YMHOKEHHE MHOTOWICHOB. {PopMyIibl
COKpAIllCHHOTO YMHOXCHHSA: KBaJApaT CYMMBbI M KBajapaT pasHocth. Dopmyna pa3HOCTH
kBazpatoB. [IpeoOpa3oBaHue 11€I0T0 BbIpaXEHUsI B MHOrOWwIeH. Pa3iiokeHre MHOrO4JIEHOB Ha
MHOXUTENU. MHOro4IeHsl ¢ ogHoU nepeMeHHoi. Kopens MHOrounena. KBaapaTHblil TpexdiieH;
pa3oKEeHUE KBAIPATHOIO TPEXWICHA Ha MHOXKHUTEIH.

Anrebpanueckas apo0b. OCHOBHOE CBOWCTBO anredpamueckoir apodu. Croxenwue,
BbIUMTAaHUE, YMHOXKEHUE, JeJeHre anreOpandeckux apobeil. CTeneHp ¢ IenbIM MoKa3aTesleM U
€e CBOMCTBA.

PanmonansHblie BeIpaKeHUS U X Mpeodpa3zoBaHus. J[okazaTeabCTBO TOXKIECTB.

KBanpatusie kopuu. CBolicTBa apu(METHUYECKHX KBaJPATHBIX KOpHEH U MX MpUMe-
HEHUE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHUN U BRIYUCICHUSM.

YpaBHeHus.

VYpaBuenue ¢ ogHoi nepemenHoi. Kopensb ypaBHeHusi. CBONCTBA YMCIOBBIX PaBEHCTB.
PaBHOCHJIBHOCTH ypaBHEHHIA.

Jluneitnoe ypaBHeHue. KsaapatHoe ypaBHeHue: Qopmyna KOpHEH KBaJIpaTHOTO
ypaBHeHus. Teopema Buera. Pemienue ypaBHeHM, CBOJSIIMXCS K JIMHEMHBIM U KBaJApPATHBIM.
[Ipumepsl peleHus ypaBHEHHIl TpeThell U 4eTBepTOil cremeHu. Pemenue apoOHO-
palMOHAIbHBIX YPABHEHUM.

VYpaBHeHHE C IBYMs NEpEeMEHHBIMH. JIMHEHHOE ypaBHEHHME C JIBYMsS NEPEMEHHBIMH,
IIPUMEPBI PELICHNS YPABHEHUM B LIEJIBIX YHCIIAX.

Cucrema ypaBHEHHUH ¢ IByMs IIEpEMEHHBIMU. PaBHOCHIIBHOCTB cucTeM. CUCTEMBI IBYX
JUHENHBIX YpPAaBHEHWH C JBYMs II€PEMEHHBIMHU; PEIICHHUE IIOJCTAHOBKOM M CII0O)KEHHUEM.
[TprMeps! pelIeHns: CUCTEM HETMHENHBIX YPAaBHEHHUN ¢ ABYMs IEPEMEHHBIMHU.

Perrenue TekCTOBBIX 3a7a4 anreOpanyeckKuM CIiocoOOM.

JlekapTOBbI KOOPJIMHATHI Ha IUIOCKOCTH. ['paduyeckas MHTepHpeTanus ypaBHEHHS C
JIBYyMsI TNepeMEeHHbIMU. ['paduk IJMHEHHOro ypaBHEHHS C JBYMS NEPEMEHHBIMH; YTJIOBOMH
KO3 PULIMEHT NPAMOI; ycI0BUE NapaljieIbHOCTH NpsAMBIX. ['paduku npocTeHmx HennHeHHbIX
ypaBHEeHUM: mapabosia, runepdbona, OKpyKHOCTb. ['paduueckas uHTEprpeTanuss CHCTEM
YPaBHEHHUH C IBYMS IEPEMEHHBIMH.

HepaseHncrsa.

UucnoBble HEpaBeHCTBA M UX CBOWCTBA. HepaBeHCTBO € OJHOW NIEPEMEHHOM.
PaBHOCHMIIBHOCTH HepaBeHCTB. JIMHeENHbIE HepaBEeHCTBAa ¢ OJHOW nepeMeHHOH. KBanpaTHble
HepaBeHCcTBa. CUCTEMBI HEPABEHCTB C OJTHOM NEPEMEHHOM.

DyHKIMU

OCHOBHBIE OHSITHS.

3aBucumoctd Mexay BenuuuHamu. [lonsTtue ¢yHkuu. OONacTe ompeneneHus u
MHOXeCTBO 3HadueHWi (yHkiuu. CrocoObl 3amanus ¢yHkiuu. ['paduk pynkmuu. CsoiicTBa
byHKIMH, UX oToOpakeHue Ha Tpaduke. [Ipumepsl TpadMKOB 3aBHUCHMOCTEH, OTpPaKAFOIIUX
peabHBIC MTPOIIECCHI.

UYucnoBsie QyHKIUH.

DYHKIMU, ONMUCHIBAIOIINE TIPSIMYIO M OOPAaTHYIO MPOTMOPIIMOHATBHBIE 3aBUCUMOCTH, UX
rpaduxu u cBoiictBa. JIunelinas ¢pynkuus, ee rpaduk u cBoiictBa. KBanpatuunas ¢pyHkius, ee



rpaduk u cBoiicTBa. CTeneHHbIe (PYHKIIMU C HATYPAIBHBIMH TOKA3aTeNsIMU 2 U 3, UX TpapuKH U
cBoiictBa. ['paduku pynkuun y =1X |

UucnoBble OCIE0BATEIBLHOCTH.

[lonsaTne  4YMCIIOBOM  MOCJENOBATEIBHOCTH. 3ajaHue  MOCJEN0BATEIbHOCTH
peKyppeHTHON (hopmyIioi U HOpMYIIOi JI-TO WICHA.

Apudmerndeckass U reoMmerpuyeckas mnporpeccur. @opMmyinsl JI-ro 4wieHa apupMeTu-
YECKOM W TeOMETPHYECKOW MpOorpeccuid, CyMMbl NEpBBIX I 4iIeHOB. M300pakeHue 4IeHOB
apu(METHUECKOW © T€OMETPHUYECKOW TMPOrPeccHid TOYKaMH KOOPAMHATHOM IJIOCKOCTH.
JIuHEeHbIN U SKCIOHEHIUMANIbHBIN pOoCT. CII0KHbBIE TPOIIEHTHI.

BepostHOCTh 1 cTaTHCTHKA

OnucarenpHas CTaTUCTHKA.

[IpencraBnenne maHHBIX B Bujae Tabnum, auarpamm, rpadukoB. CiydaiiHas
M3MEHYUBOCTh. CTaTUCTUYECKUE XapaKTEPUCTHUKU Habopa JaHHBIX: cpelHee apupMeTHYecKoe,
MenuaHa, HauOoJblllee W HaWMEHbIee 3HAa4YeHHs, pa3Max. llpeacraBieHue o0 BbIOOPOYHOM
HCCIIEI0BAHUH.

Cay4aiinbie COOBITHS U BEPOSTHOCTD.

[TonsTHE O CIIy4ailHOM OIIBITE M CIIy9aitHOM cOOBITHH. YacToTa caydyailHOro COOBITHS.
CratucTHYeCKUH MOAX0/] K TOHSATHIO BEPOATHOCTU. BEpOATHOCTH MPOTHUBOMOIOKHBIX COOBITHH.
JlocToBepHbIE W HEBO3MOXHBIE COObITHS. PaBHOBO3MOXHOCTH coObITHIL. Kiaccuueckoe
OIpeziesIEHUE BEPOSTHOCTH.

KomOunaropuka.

Pemenne xoMOMHATOPHBIX 3a1a4 mepedbopoM BapuaHToB. KomMOMHAaTOpHOE MpaBMIIO
ymHOXkeHus. [lepecTaHOBKH U (pakTOpHAIL.

I'eomeTpus

Harmsnnas reomerpus

Harnsnnele npencrasineHust o GuUrypax Ha IUIOCKOCTH: IpsMasi, OTPE3OK, JIyd, yrodi,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpYr. UeThIpeXyroibHHUK, IPSIMOYrOJIbHUK, KBajapart.
TpeyronbHUK, BHABI TPEYroNbHUKOB. [IpaBuiibHBIE  MHOrOyrojbHUkH. M300paxenue
reoMeTpuueckux Quryp. BzanMHoe pacrnosnokeHue IByX NPSMbIX, ABYX OKPYKHOCTEH, MpsIMO
Y OKPY>KHOCTH.

Jlnuna otpeska, nomaHou. [lepuMerp MHOroyroiapHUKa. ENMHUIBI U3MEPEHUS JUTUHBI.
W3mepenue IMHBI OTPE3Ka, IOCTPOCHUE OTPE3KaA 3alaHHOM JITMHBI.

Bunsr yrios. I'pagycHas mepa yria. M3mepeHne M MOCTPOCHHUE YIJIOB C IOMOUIBIO
TpPaHCIIOPTHPA.

[Tonatue momaau GUrypsl; €IUHMIBI U3MepeHus Iiomaau. [lnomans mpsMo-
yrojbHUKA ¥ IUIOLaAb KBajpara. [IpubnmkenHoe n3Mepenue miomaaei Guryp Ha KieTyaToi
Oymare. PaBHoBenukue Gurypsl.

HarnsgHele npeacTaBieHuss 0 MPOCTPAHCTBEHHBIX (urypax: Ky0, Mapajesenune,
npusMma, nupamyjaa, map, cgepa, KoHyc, IIMHAp. M300paxeHne nNpocTpaHCTBEHHBIX (QUIYP.
[Tpumepel ceuenuii. MuororpanHuku. IIpaBunbHble MHOrorpaHHuku. lIpumepsl pa3BepTok
MHOTOTPaHHHUKOB, LIUJIMH/IpA U KOHYcA.

[Tonsatue o6bema; equHMLBI 00beMa. OOBEM MPSIMOYTOJIBHOTO NapajljieNenunena, Kyoa.

[lonatue o paBeHctBe ¢uryp. LleHTpanbHas, oceBas W 3epKajbHas CHMMETpPUHU.
N300parkeHre CAMMETPUYHBIX (UTYD.

I'eomeTrpuueckue Gpuryps.

IIpsamble n yruel. Touka, mpsimasi, iockocTb. OTpe3ok, Jiyd. Yrona. Buael yrios.
BepTtukanbHble 1 CMeXHBIE YIUIbl. brccekTpuca yria.

[TapannensHble u nepecekaromuecs npsamsele. [lepnennukynspusie npsimbie. Teopemsl o
NapaJuIeIbHOCTH U NMEPHEHIUKYISIPHOCTH NpAMbIX. [lepneHnuKymnsp U HakJIOHHas K IMPSIMOM.
CepenMHHBIN NEpIEHAUKYISIP K OTPE3KY.

I'eomerpuueckoe Mecto ToueK. CBOICTBa OMCCEKTPHCHI yIila U CEpeAMHHOIO Iep-
MNEHAUKYISPA K OTPE3KY.



Tpeyronbauk. Beicota, Meamana, OucceKkTpuca, CpeaHss JIMHUA TPEYroJbHUKA.
PaBHOOEIpEeHHBIC U PAaBHOCTOPOHHUE TPEYTOJBHUKH, CBOMCTBA M MPHU3HAKUA PAaBHOOEIPECHHOTO
TpeyrosbHuKa. [Ipu3Haku  paBeHCTBA  TpEYroJbHUKOB. HepaBeHCTBO  TpeyrojbpHHKA.
CooTHoOIIEHHS MEXAY CTOPOHAMHM U yriamu TpeyrojpHuka. CymMMa yIrioB TpEyrojbHUKA.
Buemnue yriel TpeyronpHuka. Teopema daneca. [Togodue tpeyronpaukoB. [Ipu3Haku mogoous
TpeyroasHuKoB. Teopema Iludaropa. Cunyc, KOCHHYC, TaHT€HC, KOTAHTE€HC OCTpPOTO yIJa
MPSMOYTOJIBHOTO TpeyroiabHuKa 1 yrioB oT 0 1o 180°; mpuBeneHue k octpoMy yriy. Pemenue
IPSIMOYTOJIBHBIX TPEYroJbHUKOB. (OCHOBHOE TPUTOHOMETPHUYECKOE TOXIECTBO. DOpMYyJbl,
CBSI3BIBAIOILIME CUHYC, KOCHHYC, TAaHI€HC, KOTAaHT€HC OJHOr0 W TOro Xe yrja. PemeHue
TPEYrOJIbBHUKOB: T€OpEMa KOCUHYCOB U T€OpEMa CUHYCOB. 3aMe4aTelIbHble TOUKH TPEYrOJbHUKA.

UYeteipexyrosnbHuk. [lapannenorpamm, ero cBOWCTBAa M INpu3Haku. lIpAMOyronapHUK,
KBaJIpaT, poM0, UX CBOMCTBA U MpuU3HaKu. Tpanenus,, CpeHss JUHUS Tpaneiu.

MuoroyronsHuK. Beinykibsie MHOroyroiibHuku. CymMMma YIJIOB BBITYKJIOTO MHOTO-
yroiabHuKa. [I[paBuiIbHbIE MHOTOYTOJIbHUKH.

OxkpyxHocTb U Kpyr. Jyra, xopaa. Cektop, cermeHT. LleHTpanbHbIi yrod, BIIMCAHHBIN
yroj; BEJIMYMHA BIMCAHHOrO yriia. B3auMHOe pacmnosokeHue NpsMOM M OKPYKHOCTH, ABYX
okpyxHocTel. KacaTenbHas U cexyias K OKpYXHOCTH, X CBOMCTBA. BriucaHHble U onMcaHHbIE
MHOTOYTOJIbHUKH. OKpY>KHOCTb, BOUCAHHAsA B TPEYTOJIbHUK, U OKPYXHOCTb, ONMKMCAaHHAs OKOJO
TpeyroJibHUKa. BriricaHHbie ¥ ONMUCaHHBIE OKPYKHOCTH MPABHIIBHOIO MHOTOYTOJIbHUKA.

I'eomeTrpuueckue mpeobpazoBanusa. [lonsitue o paBeHcrBe ¢uryp. [lonstue o nBU-
JKEHUHU: OCEBas M LIEHTpaJibHas CHUMMETPHUM, NapajulesbHbI mnepeHoc, moBopoT. [loHsTHE O
noxooun GUryp u roMOTETHH.

[Toctpoenust ¢ nmoMoIbio LUPKYJS U JinHEHKH. OCHOBHbBIE 3aJaud Ha IMOCTPOEHUE:
JIeJIeHUE OTPEe3Ka MOI0JIaM; TOCTPOEHUE YIJIa, PABHOIO IAHHOMY; [IOCTPOECHHE TPEYTrOJIbHUKA T10
TPEM CTOpPOHAM; MOCTPOCHHE MEPIECHANKYIspa K TMPSMON; MOCTPOSHHE OUCCEKTPHUCHI YIIIa;
JIeJIEeHUE OTPEe3Ka Ha I paBHBIX YACTEH.

Pemenue 3amauy Ha BBIYMCIIEHME, JTOKA3aTENbCTBO U MOCTPOEHUE C HCIOJIb30BAHUEM
CBOICTB MU3yYEHHBIX QUTYP.

N3mepenne reoMeTpruuecKux BEJIHMYUH.

Jlnuna otpeska. PaccTosiHue OT TOUKH 10 IpsiMOil. PaccTosiHue Mexay napaieabHbIMU
MPSIMBIMH.

[lepuMeTp MHOTOYTOJIBHUKA.

JliiHa OKPY>KHOCTH, YUCJIO JI; JUIMHA AYTH OKPY>KHOCTH.

I'panycHas mepa yria, COOTBETCTBUE MEKIY BEIMYMHON LIEHTPAIBHOTO YIJla U JUIMHOU
JIyTA OKPY>KHOCTH.

[Tonstre momanu miuockux ¢uryp. PaBHOCOcTaBneHHBIE M PaBHOBEIHKHE (DUTYPHIL.
[Tnomane npsimoyronbHuKa. [Inomaau napaiinenorpamma, TpeyrojibHUKa U Tpanenuu. [lnomans
MHOroyroiapHuka. [lnomanps kpyra u momans cekropa. COOTHOIIEHHE MEXIy IUIOWAAsIMu
Mo00HBIX (uUryp.

Pemrenne 3agauy Ha BBIYMCIEHHE M JI0KA3aTEIbCTBO C HCIOJIb30BAHUEM H3YUYEHHBIX
dbopmy.

Koopaunatst.

VYpaBHenue npsamoin. Koopaunaatsl cepeaunbl oTpe3ka. @opMyna pacCTOSHHUS MEXAY
JBYMsI TOUKaMU IIJIOCKOCTH. Y paBHEHHE OKPYKHOCTH.

Bexkropsr.

Jnuna (Moayns) BekTopa. PaBeHcTBO  BekTopoB. KomnmmHeapHble  BEKTOPBI.
Koopaunatsl BekTopa. YMHOXKEHHE BEKTOpa Ha YMCJIO, CyMMa BEKTOPOB, Pa3IOkKEeHHE BEKTOpa
0 IByM HEKOJUTMHEAPHBIM BeKTOpaMm. CKalIpHOE NPOU3BEAECHUE BEKTOPOB.

Jloruka u MHOKECTBa

TeopeTuKo-MHOXECTBEHHbIE TTOHSTHSL.

MHOXeCTBO, 3JIEMEHT MHOXECTBa. 3aJaHUe MHOXECTB TEPEUYHCICHHUEM DIIEMEHTOB,
XapaKTepUCTHUECKUM CBOMCTBOM. CTaHAapTHBIE 00O3HAUEHHUs UYMCIOBBIX MHOKecTB. [lyctoe
MHOECTBO U ero o0o3HaueHue. [loqmaokecTBo. OObeTMHEHHE U TTEpECcEICHUE MHOKECTB.



NnmrocTpaiusg OTHOLIEHUM MEXIy MHOXKECTBAMHU C MOMOIIBIO JUarpaMm Oiljiepa —
Benna.

ONEeMEHTHI JTOTHKH.

Ompenenenue. AxkcuoMbl u  Teopembl. JlokazarenbcTBO. Jloka3aTenbCTBO  OT
npotuBHOro. Teopema, oOparHas ganHou. [Ipumep u KOHTpIIpUMED.

[ToHsiTHE O PABHOCWJIBHOCTH, CJICIOBAaHHH, YIIOTPEOICHNUE TIOTUYECKUX CBS30K, €CIIU TO
B TOM U TOJIbKO B TOM CJIy4ae, JOTMYECKHUE CBA3KU U, WIIH.

Matemaruka B ICTOPUUECKOM Pa3BUTHU

Uctopusi popmupoBaHusi MOHATHS YHCIA: HATypajbHbIe 4yucia, APoOH, HEJOCTaTOY-
HOCTh PAlMOHAIBHBIX YHCEN I TEOMETPUUYECKUX H3MEPEHUH, HpPpalMOHAIbHBIE YHUCIA.
CrapunHbIe cucTeMbI 3anucu uucen. J[poou B BaBunone, Erunre, Pume. OTKpbITHE TECATUYHBIX
npobeit. CrapuHHBIE cUCTeMBbl Mep. JlecsiTuunbple OpoOW M MeETpUYecKas CHUCTeMa Mep.
[TosBnenue oTpuuareabHbIX yucea U Hyis. JI. Marauukuit. JI. Dinep.

3apoxaeHue anreOpsl B Heapax apudmetuku. An-Xopesmu. PoxneHue OyKBEHHOU
cumBosuku. I1. ®epma, @. Buer, P. Jlexkapt. Uctopus Bonpoca o HaxoxaeHun Gopmysl KOpHen
anreOpanyecKuX ypaBHEHHMH, HEpa3pelIMMOCTh B pajJWKajiaxX ypaBHEHH CTENEHH, OoJblIeh
yerbipex. H. Tapranss, x. Kapgano, H. X. A6ens, 3. ['anya.

N300perenne MeToa KOOPAMHAT, TIO3BOJSIOUIETO TIEPEBOAUTH TIE€OMETPHUYECKUE
00BeKThI Ha A3bIK anreOpsl. P. Jlexkapt u I1. @epma. [Ipumepsl pa3mudHbIX CUCTEM KOOPAMHAT Ha
IJIOCKOCTH.

3anaua Jleonapno [Muzanckoro (Pubonauumn) o kponukax, uncia Gubdonayun. 3agaua o
IaXMaTHOM JTOCKE.

HcToxku Teopuu BEpOATHOCTEUW: CTpaxoBoe€ Jeno, a3zapTtHeie urpel. [I. ®epma u b.
[Tackans. 5. bepnymiu. A. H. Koamoropos.

Ot 3emnemepust k reomerpu. [ludarop u ero mkomna. @anec. Apxumen. [loctpoenue
IIPaBWJIbHBIX MHOTOYrojbHUKOB. Tpucekuus yria. Kaapatypa kpyra. ¥ aBoenue kyoa. Mcropus
yrcna 1. 3onotoe ceuenue. «Hauana» Epximpa. JI. Ditnep. H. U. JloGaueBckuii. Mcropus ms-
TOTrO MOCTYJIaTa.

Codusmbl, mapagoKChl.

3. Tematuueckoe IJIAHUPOBAHUEC C YKA3aHUCM KOJIMYUCCTBA YaCOB,
OTBOAMMBIX HaA OCBOCHHC K&)KI[OfI TCMBI

TemaTruueckoe IJIaHUPOBAHUC anre6pa C YKa3aHUCM KOJIMYUCCTBA 4acCoOB,

OTBOAMMBIX HaA OCBOCHHC K&)KI[OfI TCMBI

7 Kiacc
Ne | Paznen/ Tema Kon-Bo yacos, | [Ipumeuanue,
n/n OTBOJMIMBIX Ha | C  yKa3aHHeM
U3yYCHHE TEMBI KOJIMYECTBA Kp
1. BripaxkeHus1, TO)KECTBa, YpaBHEHHUSI 26 2
2. OyHKIMH 18
3. CreneHb ¢ HaTypaJIbHbIM IOKa3aTeleM 19 1
4. MHoro4j1eHsl 23 1
5. @DopMyITbl COKPAIIEHHOTO YMHOKEHHUS 23 1
6. CucreMbl TMHEHHBIX YpaBHEHUN 18 1
7. IToBTOpeHNe 9
Htoro 136 5
8 Kimacc
Ne | Paznen/ rema Kon-Bo yacos, | [Ipumeuanue,
n/m OTBOJTUMBIX Ha [ C  yKa3aHHWEM
U3yYCHHE TeMBbI KOJIMYECTBA KP
1. [ToBrOpenue 5




2. PanmonansHbIe 1poOK U UX CBOMCTBA 21
3. KBanparsble kKopHH 19
4, KBaaparHbie ypaBHEHUS 20
S. Hepagenctpa 17
6. CremneHs ¢ LEIBIM IIOKasarejieM. OJieMeHTHI | 13
CTaTUCTUKH
7. [ToBrOpenue 10
Htoro 105
9 knacc
Ne Pasnen/ Tema Koi-Bo yacos, | [Ipumeuanue,
/1 OTBOJIMMBIX Ha | C  YKa3aHHWeM
M3y4EHUE TEeMbI KOJIMYECTBA KP
1. CpoiictBa ¢pynkuuid. KBagparnunas GpyHkums 22
3. VYpaBHeHHss ©W  HEpaBeHCTBa C  ojHOH | 14
MIEPEMEHHOMN
4, YpaBHeHHss U  HepaBeHCTBa ¢  aByms | 17
MIEPEMEHHBIMH
S. [Iporpeccun 15
6. DOneMeHThl ~ KOMOMHATOpHUKM W Teopuu | 13
BEPOSATHOCTEM
HroroBoe moBTOpeHME 21
Uroro 102

Temarnueckoe IIIaHUPOBAHUE T'€OMETPUS

C YKa3aHHUECM KOJIMYCCTBA 4aCOB, OTBOAUMBIX HA OCBOCHHC Ka)XI0U TEMBI

7 Kiace
Ne Paznen/ Tema Koi1-Bo 4acoB, OTBOAMMBIX Ha U3Y4EHHE
n/n TEMBI
1 HauanbHbie TeoMeTprUeCKre CBEICHUS 10
2 TpeyronbHUKN 20
3. [TapannenpHble MpsMbIe 12
4 CooTHolleHNsT MeXay CTOpoHamMM MU yriamu | 18
TPEYroJbHUKA
5. [ToBTOpeHue 10
Hroro 70
8 kJacc
Ne | Pazgen/ Tema Kon-Bo yacoB, OTBOIMMBIX Ha M3y4YeHUE
/11 TEMBI
1. IToBTOpEeHuE 2
2. YeTbIpexyroJbHUKH 14
3. IImomans 12
4. [TonoOHbIE TPEYTONbHUKHI 17




5. OKpY>XHOCTD 15

6. [ToBTOpEHME 10
Utoro 70

9 knacc

Ne Paznen/ Tema Koi1-Bo 4acoB, OTBOAMMBIX Ha U3y4EHHE

n/n TEMBI
BexTops! 12

1. Metona koopauHaT 11

2. CooTHomIEHH MEXIy CTOpoHaMu U yriamu | 14
TPEYrojbHUKa

3. JlnHa OKpY>KHOCTH M ILIOIIAb Kpyra 14

4. JIBroKkeHHS 10

5. IToBTOpeHue 7
Uroro 68




