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MATEMATHUKA. AJITEEPA. TEOMETPUS (FA3OBBIII YPOBEHbD)
IliianupyemMble pe3yibTaThbl 0CBOCHHUS 00Y4alOIIUMUCH OCHOBHOM 00pa30BaTe/IbHOM
NPorpaMMbl OCHOBHOI0 00111ero o0pa3oBaHusi

Hartypaasbnblie uncaa. /I[podu. PannonajabHbie yncia

BbIyCKHUMK Hay4YuTCA:

* IOHUMAaTh OCOOCHHOCTH JECATUYHOM CUCTEMBI CUHUCIICHUS;

* OIIEPUPOBATH MTOHATUAMMU, CBA3aHHBIMU C IE€IMMOCTBIO HATypaJIbHBIX YUCEIT;

* BBIp@XKaTh 4YKCIa B OKBHUBAJCHTHBIX (opmax, BbIOMpas HamOosiee MOAXOIAIYI0 B
3aBHCHUMOCTH OT KOHKPETHOHN CUTYyall|H;

* CPaBHMBATh U YIOPSAA0YMBATH PALlOHAIbHBIEC YUCIIA,;

* BBIIIOJIHATH BBIYMCICHHUS C PALMOHAIBHBIMM YHCIAMM, COYETas YCTHBIE U ITHCHMEHHBIC
IIPUEMBI BBIYUCIICHUH, IPUMEHEHHUE KAIbKYIISITOPA;

* HCIIOJIB30BATh IIOHATUS W YMEHMs, CBSI3aHHBIE C IIPONOPLUHOHAIBHOCTBIO BEJIMYMH,
IIPOLICHTAMH, B XOJ€ PELICHHs MATeMAaTHYECKUX 3aJad W 3a4a4 HU3 CMEKHBIX IIPEIMETOB,
BBITNOJIHATH HECIIOKHBIE TPAKTUYECKUE PACUETHI.

Buinycknux nonyuum 603moxicHOCMb.!

* NOZHAKOMUMBCA C NO3UYUOHHLIMU CUCEMAMU CHUCAEHUSA C OCHOBAHUAMU, OMIAUYHBIMU
om 10;

* yenyoumo u pazeums npeoCcmagieHus 0 HamypalbHbIX YUCLAX U COUCMBAX OeNUMOCU,

* HAYYUMbCS  UCNONIBL306aMb NPUEMBL, PAYUOHATUSUPYIOWUE BbIYUCIEHUs, NpUobpecmu
NPUBLIUKY KOHMPOIUPOBAMb BbIYUCTIEHUS, blOUPAs NOOXOOAWUL OIS CUMY YU Cnocoo.

JeiicTBUTEIbHBIE YHCJIA

BbInycKHMK Hay4YuTCA:

* HCIOJIb30BaTh HAYAJIBHBIC MPEICTABICHUS O MHOKECTBE ICHCTBUTEIIBHBIX YHUCEIL,

* OIIEPUPOBATH MTOHATHEM KBaJPaTHOT'O KOPHS, IPUMEHSTH €0 B BHIYMCICHUAX.

Buinycknux nonyuum 603moxicHOCMb.!

* pazsumMsv NpeocmasieHue O Yucie U HUCTO8bIX CUCEMAX OMm HAMYPATbHbIX 00
0eticmeuUmenbHbIX Yuces;, 0 POau 6bIYUCTICHULL 8 NPAKMUKE;

*paszsumev U yeryoumv 3HaAHUA O OeCAMUYHOU 3aNUcCU  OeUCMEUMENbHbIX — Ulcel
(nepuoouueckue u Henepuooudeckue opoou,).

N3mepenus, npudInKeHnst, OEHKH

BeInmyckHHMK Hay4duTes:

* UCIIOJBb30BaTh B XOJ€ pELICHUSA 3a4ad DJIEMEHTAapHBIC IPEICTABIICHUS, CBSA3aHHBIE C
npUOIKEHHBIMY 3HAUEHUSIMU BETMYHUH.

Buinyckunux nonyuum 603moducHocms.:

* NOHAMb, YMO YUCTIOBblEe OAHHbIE, KOMOpPble UCHONbLIVIOMCSA 0N  XAPAKMepucmuKu
00bEKmMOo8 OKpYHCaroweco Mupd, ABIAIOMCA NPEUMYUWEeCMBEHHO NPUOTUNCEHHBIMU, YMO HO
3anucu NPUOIUICEHHBIX 3HAYEHUU, COOEPAHCAUUXCA 8 UHDOPMAYUOHHBIX UCMOYHUKAX, MOIACHO
Cyoumn 0 NoCpeutHoCmu NPUOIUNCEHUS,

* NOHAMYb, YMO NOSPEUIHOCMb Pe3VIbMAama GblYUCIeHUll O00NNCHA Oblmb cousmepuma ¢
HO2PEUWHOCIbIO UCXOOHBIX OAHHBIX.

AJaredpanyeckue BbIpaKeHHUs

BrinyckHUMK Hay4duTCS:

* OIIEpPUPOBATh MOHITHSIMHU «TOXJECTBO», «TOKIECTBEHHOE MpeoOpa3oBaHUE», pelIaTh
3aJauu, cojieprkaiire OyKBeHHbIE JaHHbIe, paboTaTh ¢ hopMmynamu;

* BBINIOJIHATH TPE0OPa30BaHUs BBIPAXKEHH, COEPIKALUX CTENEHH C LIEJIbIMU MOKa3aTEeIIMHU
Y KBaJIPAaTHbIE KOPHU;

* BBINIOJIHATh TOKJECTBEHHbIE NPEOOpa30BaHUs PAllMOHAIBHBIX BBIPAKEHUN Ha OCHOBE
NpaBWiI JEMCTBUI HAaJL MHOTOUWICHAMH U alreOpanyecKuMu Apo0smu;

* BBINOJIHATH Pa3jI0K€HHE MHOIOYJIEHOB HA MHOKUTEIIH.

Buinycknux nonyuum 603MOACHOCMb HAYYUMbCA:



* BLINOIHAMbL MHO20UIA208blE NPEoOPA308aHUSA  DAYUOHANLHBIX GbIPANCEHUL, NPUMEHS
WUpoKullL. Habop cnocobo8 u Npuémos, NPUMEHAMb MOANCOECHBEHHble NPeodPA308anHus Ois
pewieHuss  3a0ay U3 PA3UYHLIX  pazoenos  Kypca — (Hanpumep,  OA  HAXOHCOEHUs.
HauboNbULe20/HAUMEHbULE20 3HAYECHUS] BbIPANCEHUSL).

YpaBHeHus

BbInycKHUK HAy4YHUTCS:

* pemaTh OCHOBHBIE BUJIbI PAIIHOHATLHBIX YPAaBHEHUH C OJTHON NIEPEMEHHOM, CUCTEMBI JIBYX
YpaBHEHHUH C ABYMS IEPEMEHHBIMU;

* IOHUMATh ypPaBHEHUE KAK BAKHEHIIYI0O MAaTEMaTUYECKYH) MOJEIb JUIsl OIHMCAHUS H
M3YYEHHUS Pa3HOOOpa3HBIX pEAlbHBIX CHUTYAllMi, perarh TEKCTOBbIE 3aJlaud alreOpandyecKum
METOJIOM;

* IPUMEHSATH TpaduyecKre NPeCTaBIeHUs U UCCIeI0BaHUs YpaBHEHUHN, UCCIIEIOBAHUS U
pEIIeHUsI CUCTEM YPABHCHHM C ABYMS ITEPEMECHHBIMHU.

Buinycknux nonyuum 603modHcHocms.:

* 0671a0emb CNeYUAIbHIMU NPUEMAMU PEUeHUs] YPABHEHUT U CUCEM YPABHEHUU, Y8EPEHHO
NPUMEHAMb annapam ypaeHeHuu O peuleHuss pA3HOo0OPA3HLIX 3a0ay U3 MAmeMamuxu,
CMEJICHBIX NPeOMemos, NPAKMUKU,

* npuMeHAmMb  2paguueckue npeocmaegierus OJisl UCCIe008aHUS YPAGHEHUL, CUCmeM
VpasHenuil, cooepicauux OyKeeHHvle Kodhguyuenmoi.

HepagBencrBa

BBIyCKHUK HAYIHUTCS:

* IOHUMaTh U TPHUMEHATH TEPMHUHOJIOTMIO U CHUMBOIIMKY, CBSI3aHHBIE C OTHOILIECHUEM
HEPABCHCTBA, CBOMCTBA YHCIIOBBIX HEPABCHCTB;

* pemiaTh JUHEHHBIE HEPABEHCTBA C OJHOM TEpEeMEHHOM M MX CHUCTEMBI; pellarh
KBaJIpaTHBIC HEPABEHCTBA C OMOPOil Ha rpaduuecKue MpeICTaBICHHUS,

* IPUMEHSATH arnmapaT HEPaBEHCTB JIJISl PEeLICHH 3a/1a4 U3 PA3IMYHBIX pa3/ieloB Kypca.

Buinycknux nonyuum 803moxicHocmsb Hayyumscsi:

* PazHO0OPA3HBIM NPUEMAM OOKA3AMENLCIEA HEPABEHCME, Y8EPEHHO NPUMEHAMb Annapam
HepaseHcme Ol peuleHus PAa3HO0OPA3HbIX MAMEeMAmU4eckux 3a0ad U 3a0ay U3 CMeHCHbIX
npeomemos, NPaKmuKu,

* npuMeHAmMb 2paguueckue npeocmasieHus O01s UCCIe008aHUSL HEPABEHCMSE, CUCeM
Hepagencma, cooeparcauux OyKeeHHvle Ko3ppuyuernmul.

OcHoBHbIE NOHATHSA. YK CT0BBIE PYHKINH

BrInycKkHUK HAy4IHUTCS:

* IOHUMATh U UCIIOJIE30BaTh (DYHKIIMOHAIBHBIC TOHSTHS U S3BIK (TEPMHHBI, CAMBOJINICCKUE
0003HaYeHHUS);

* CTPOUTH TPA(QUKHU IIEMEHTAPHBIX (YHKITHI; UCCIEA0BATh CBOWCTBA YUCIIOBBIX (DYHKIIHIMA
Ha OCHOBE M3y4YeHUS MOBEJIEHUS X IpadUKOB;

* IOHUMATh (PYHKIMIO KaK BAXHEHIIYI0O MAaTEMAaTHYECKYI0 MOJETb IS OIHMCAHUS
MIPOLIECCOB U SIBJICHUN OKPYKAIOIIEro MHUpa, MPUMEHATh (PYHKIIMOHAIBHBIN S3BIK I OTMCAHUS
Y VICCIICZIOBAHUS 3aBUCHUMOCTEH MKy (PU3UYICCKIMH BEITUIHHAMHU.

Buinyckuux nonyuum 603mMoxicHOCMb HAYYUMBCAL:

* IPOBOOUMb UCCNIE008AHUS, CBA3AHHbIE C U3YYEHUeM CB0UCME (QYHKYUl, 8 MOM 4Yucie c
UCNONb308AHUEM KOMNbIOMeEPA, HA OCHOGe 2papuKros usyuyeHHvlx @QYHKYuil cmpoumsv Oolee
CNIOJHCHBLE 2pAPUKU (KYCOUHO-3A0aHHbLe, C «BLIKOJIOMBIMUY MOYKAMU U M. N.);

* UCNONL308aMb (DYHKYUOHANbHBIE NPEOCMABIEHUs. U C8OUCMBA (QYHKYUll OJid peuleHus
Mamemamuyeckux 3a0ay U3 paziudHbix pazoenos Kypca.

YucnoBble MOCT€10BATEIHLHOCTH

BBITyCKHHUK HAYIHTCS:

* IOHUMaTh M HCIOJNB30BATh SI3BIK TIOCIENOBATEIILHOCTEH (TEPMHHBI, CHMBOJIHUYECKHE
0003HaYeHMs ),



* IPUMEHSATH (POPMYIIBI, CBSI3aHHBIC C apU(PMETHIECKON 1 T€OMETPUUYECKON MpOrpeccuei, u
anmnapat, cOpMUPOBAHHBIN MPU W3YYEHHH JIPYTHX pa3[esioB Kypca, K PelIeHUIo 3a/iad, B TOM
quClie C KOHTEKCTOM U3 pealbHON KU3HU.

Buinyckuux nonyuum 603mMoiCHOCMb HAYYUMBCAL:

* peuams KOMOUHUPOBAHHbIE 3A0ayU C NpuUMeHeHuem Gopmyn N-20 YieHa u CyMmbl Nepebix
N uneHo8 apugmemuueckol U 2eoMempudeckou Npocpeccuu, NPUMeHss npu dMom annapam
VPasHeHuli U HepaAGeHCme,

* NOHUMAMb  ApUPMEMUUEcKYl0 U 2e0MempudeckKylo  npozpeccuro  Kak — QyHKyuu
HamypanbHo20 apeymMeHma, CeA3bl8aAmyb APUPMemMUUecKyio npoepeccuio ¢ JUHEUHbIM POCMOM,
2e0MempudecKyto — ¢ IKCNOHEHYUANbHLIM POCHIOM.

OnucarebHasi CTATHCTHKA

BbIyCKHUK Hay4duTCS KCIIOJIb30BAaTh MPOCTEUIINE CIOCOObl MPECTaBICHUS U aHAIu3a
CTaTUCTUYECKUX JTAHHBIX.

Buinycknux nonyuum 603modicHocms npuobpecmu nepeoHaA4aibHbuIL ONbIM OP2aHU3AYUU
cOopa OaHHbIX NPU NPOGEOeHUU ONpoca OOWeCMEEeHHO20 MHEHUs, OCYWECMEIAmMb UX AHAIU3,
npeocmasisims pe3yibmamsl ONpoca 6 8uoe madiuysl, OUASPAMMDBL.

Cay4aiinble cOOBITHSI U BEPOATHOCTD

BbInyckHUK HaydYuTCs HAXOAUTh OTHOCHUTEIBHYIO YacTOTY U BEPOSTHOCTH CIy4alHOTO
COOBITHSA.

Buinycknux  nonyuum  603ModcHOCMb  npuodpecmu  onvim  NPoGeOeHUs.  CAYHAUHbIX
9KCNEPUMEHMO8, 8 MOM YUCTIe C NOMOWbIO KOMNBIOMEPHO20 MOOENUPOBAHUs, UHMEPNPEMayuu
Ux pe3yibmamos.

KomOunaropuxka

BrinyckHUK HaydyHuTCs pemiaTh KOMOMHATOpHBIE 3a/ladll Ha HaXO)KJIEHUE 4Yucia 00BEKTOB
YT KOMOWHAITHIH.

Buinycknux nonyuum 803MOMCHOCMb HAYYUMBCA HEKOMOPbIM CHEeYUATbHbIM NPUEMAM
peutenus KOMOUHAmMOPHbIX 3a0ad.

Harnsinaasi reomerpus

BbImycKHUK Hay4nTCS:

* pacrmo3HaBaTh Ha 4YepTEKax, PUCYHKAX, MOJENISIX M B OKPYXKAIOUIEeM MHpE IUIOCKUE U
IIPOCTPAHCTBEHHbIE FTEOMETPUUECKHE (PUTYPBI;

* pacrio3HaBaTh pPa3BEPTKH KyOa, MPSAMOYroJbHOIO Mapaielienunena, TpaBUIbHON
MUPAMU/JIbI, HWIMH]pA U KOHYCA;

* CTPOMTD Pa3BEPTKU KyOa U MPSIMOYTOJIBHOTO MapaJulesenumnena;

* OIPENeNITh MO JIMHEHHBIM pa3MepaM pa3BEPTKH (UTYpbl JUHEHHBIE pa3Mepbl caMoi
¢burypsl, 1 Ha000pOT;

* BBIYUCIIATH 00BEM NMPSAMOYTOJIBHOTO Mapaljiesienumnesaa.

Buinycknux nonyuum 603modHcHocms:

* HAYYUMbCS  GbIUUCTAMb  00BEMbL  NPOCMPAHCMBEHHBIX — 2eoMempudeckux — guayp,
COCMABIEHHBIX U3 NPAMOY20IbHbIX NAPALLENIeNnUNneoos;

* Yy2nyoums u paseumos npeocmasieHus 0 NPOCMpPAaAHCMEEHHbIX 2eOMEeMPUUECKUX hucypax,

* HAYYUMbCS NPUMEHAMb NOHAMUE PA38EPMKU 0151 8bINOIHEHUS. NPAKMUYECKUX PACUEMO8.

I'eomeTrpuueckue purypsoi

BBIyCKHHUK HAY4IHUTCS:

* I10JIB30BATHCS S3BIKOM F€OMETPHUH JUIsl ONMHUCAHMS MPEIMETOB OKPYXKAIOLIEro MHUpa U UX
B3alMHOI'O PACIIOJNIOKEHMS;

* pacrno3HaBaTh M HM300pa)kaTh Ha 4YepTeXkax M PUCYHKAX reomeTpuyeckue QuUrypsl U ux
KOH(UTypaIuu;

* HaXOJIUTh 3HAYEHUS JUIMH JIMHEHHBIX AJIEMEHTOB (UIYp UM HUX OTHOUIICHHUS, TPaJyCHYIO
mepy yrioB oT 0 mo 180°, mpumeHsist ompenesieHusi, CBOWCTBA M TPU3HAKU (QUIYp U HX
AJIEMEHTOB, OTHOIIECHHUS (uUryp (paBEHCTBO, MOJ0O0ME, CUMMETPHH, TOBOPOT, MapauIeTbHbBIN
MEPEHOC);



* ONIEPUPOBATHh C HAYAIHHBIMU TMOHITHSIMH TPUTOHOMETPUU U BBHIMOJIHATH DJIEMEHTApHBIC
orepanuu HaJl GyHKIUSIMH YTJIOB;

 pemiaTh 3aJa4d Ha JI0KAa3aTelIbCTBO, ONMUPAsCh HA W3YYCHHBIE CBOWCTBA QUTYp H
OTHOUICHUN MEX1Yy HUMH U IPUMEHSISI U3yYCHHbIE METObI JJ0KA3aTeNIbCTB;

* pelIaTh HECJIOXKHbBIE 33]]a91 HA TIOCTPOCHUE, PUMEHSSI OCHOBHBIC aJITOPUTMBI IIOCTPOCHUS
C TIOMOIIIBIO LIUPKYJIA U JTUHEUKH;

* pemaTh NPOCTEHIINe TUTAHUMETPUYECKHE 33]IJa4YH B IPOCTPAHCTBE.

Buinycknux nonyuum 603modrcHocms:

* 061a0emb Memooamu peuleHus 3a0ay Ha 6bIYUCIeHUS U OOKA3AMENbCMBA: MemooomM Om
NPOMUBHO20, MeMOOOM NO00OUSL, MeMOOOM nepebopa 8apuUAHmMos U MemoooM 2eoMempuiecKux
Mecm mouex,

* npuobpecmu Onvlm NPUMeHeHUs. AleeOpauiecko20 U MmpueoHOMempuiecKko2o annapama u
uoetl 08UNCEHUS NPU PeUUeHUU 2e0MeMPUYeCcKUX 3a0ay;

* 081a0emb MPAOUYUOHHOU CXeMOU peulenUss 3a0ad Ha NOCMPOoeHUue ¢ NOMOWbIO YUPKYJISL U
JIUHENKU: aHanu3, nNocmpoenue, 00Ka3amenbCmeo U UCCie008aHue;

* HAYYUMbCA peuams 3a0a4u Ha NOCMpPoeHUe MemoooM 2e0MempuiecKko20 Mecma modex u
Memooom noooous;

* npuobpecmu OnvIM UCCAEO08AHUSL CBOUCME NIAHUMEMPUYECKUX uayp ¢ NOMOubIo
KOMNbIOMEPHBIX NPOCPAMM,

* npuobpecmu  onvlm  GbINOJIHEHUs  Npoekmos no  memam:  «l eomempuueckue
npeobpaszosanus Ha niockocmuy, «Ilocmpoenue ompeskos no ghopmyner.

H3mepenne reoMmeTpu4ecKuX BeJTUYMH

BBIyCKHHUK HAYIHUTCS:

* HCIIOJIB30BAaTh CBOMCTBA M3MEPEHUS MJIMH, IUIOMIANAEH M YIJIOB MpPH pPEHICHUH 3a/ad Ha
HAXO0XJICHUE JUTMHBI OTPE3Ka, [UTHHBI OKPYKHOCTH, JUTHHBI TyTH OKPY>KHOCTH, TPAJTYCHOU MEPBI
yria,

* BBIYHCIIATH IUIOMAAHN TPEYTrOJIBHUKOB, MPSIMOYTOJILHUKOB, MMapaJlIeIOTPaMMOB, TPaTCIHii,
KpPYTOB U CEKTOPOB;

* BBIYHCIIATE JJIMHY OKPY)KHOCTH, JUTUHY AYTH OKPY>KHOCTH,

* BBIYHCIIATH JJTMHBI IMHEHHBIX JIEMEHTOB (PUTYp M UX YIJIbI, UCHONB3YS (POPMYIIBI ATUHBI
OKPYXHOCTH ¥ JUTHHBI IYTH OKPYKHOCTH, (OPMYJIBI IUIOMaAeH puryp;

* pemath 3a/la4ydl Ha JI0Ka3aTeIbCTBO C HCIONb30BaHHEM (OPMYI IJIMHBI OKPY>KHOCTH U
JUIMHBI 1yTH OKPYKHOCTH, GopMyJI omanaeil puryp;

* pemath MPaKTHYECKHUE 3aJauM, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUYECKUX BEIUYHH
(ucrionb3ys MPU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

Buinyckuux nonyuum 603mMoxicHOCMb HAYYUMBCAL:

* BLIYUCTAMb NAOWAOU (huU2yp, COCMABNIEHHbIX U3 08YX UlU 0Oonee NpAMOY201bHUKOS,
napanienrocpammos, mpeyeoibHUKos, Kpyea u cekmopa,

* BLIYUCTAMb NIOWAOU MHO20Y20JIbHUKOS, UCNONL3YS OMHOWEHUS PABHOBETUKOCIU U
PABHOCOCMABIEHHOCTU,

* NpUMEHAMb an2edpaudecKull U mpueoHOMempudecKull annapam u uoeu O8UNCeHUs npu
peuleHul 3a0ay Ha 8bluUCieHUe NIowadell MHO20Y20lbHUKOS.

Koopaunarsi

BBIyCKHHUK HAY4IHUTCS:

* BBIYHCIIATh JUTMHY OTpe3ka 10 KOOPJMHATAM €ro KOHIIOB; BBIYUCIATH KOOPIMHATHI
CEpeIUHBI OTPE3Ka;

* HCITOJIB30BATh KOOPUHATHBINA METOJI JIJISl H3yUEHUSI CBOMCTB MPSMBIX M OKPY>KHOCTEH.

Buinycknux nonyuum 603modicHocmy:

* 06871a0eMb KOOPOUHAMHBIM MEMOOOM peuleHuUs 3a0a4 Ha 8bIYUCTEeHUS U 00KA3amelbCmed,

* npuodpecmu ONvIM UCNONL30BAHUA KOMNLIOMEPHBIX NPOSPAMM Ol AHANU3A YACTNHBIX
ClIyyaes 83aUMHO20 PACNONIONCEHUS OKPYHCHOCIEU U NPAMBLX,



* npuobpecmu ONbIM BbINOJHEHUS NPOeKmoe Ha memy «lIpumenenue KOOpOUHAMHO2O
Memooa npu peuteHuu 3a0a4 Ha GbIYUCTEHUs U 00KA3AMeNbCmeay.

BekTopsl

BbInycKHMK Hay4YuTCA:

* OIIEPUPOBATH C BEKTOPAMM: HAXOAUTb CyMMY M Pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX
TE€OMETPUYECKH, HAXOAUTh BEKTOP, PABHBIN IPOU3BEACHUIO 3aJaHHOTO BEKTOPA Ha YUCIIO;

* HAXOJUTH JJIs1 BEKTOPOB, 3aIaHHBIX KOOPAUHATAMU: JUIMHY BEKTOPA, KOOPAUHATHI CYMMBI
U pa3HOCTH JBYX U Oosiee BEKTOPOB, KOOPAMHATHI MPOU3BEIEHHS BEKTOpA HA YUCIIO, IPUMEHSSA
IpU HEOOXOIUMOCTH COUETATEIbHBIH, IEPEMECTUTENBHBIN U paCTIPEICTUTEIbHbIN 3aKOHBL;

* BBIYMCIATh CKAJSIPHOE IIPOU3BENCHHUE BEKTOPOB, HAXOIUTh Yrojl MEXAY BEKTOpaMH,
YCTaHaBIUBATh IIEPIIEHIUKYIISIPHOCTD NIPSMBIX.

Buinyckuux nonyuum 603modicHOCmb.!

* 0671a0€mb 6eKMOPHLIM MEMOOOM OJisl peUuleHUs 3a0ay HA bIYUCTEHUs U OOKA3AMeNbCmEa;

* npuodpecmu Onvlm 6bINOIHEHUS NPOEKMO8 HA MeMy «NPUMEHEHUE BeKMOPHO20 Memooa
npu pewlenuu 3a0a4 Ha GbIYUCTEHUSA U OOKA3AMETbCNEAN.

OcHoBHOe coep:xkaHue Y4eOHBIX NPeAMeTOB IPH MOJY4YeHUH OCHOBHOI0 0011ero
oOpa3zoBaHus

Harypanenble  umcima.  HarypaneHbii  pax.  JlecatudHas  cuCcTeMa  CUMCIICHUS.
ApudmeTrndeckue IeiCTBUS ¢ HaTypalbHBIMU yncaamMu. CBOMCTBA apu(METHUECKUX JACHCTBUM.

CreneHb ¢ HaTypaJIbHBIM [10OKA3aTEIEM.

UucnoBble BbIpaXKEHUS, 3HAUEHUE YUCIOBOTO BhIpaKeHUs. [1opsaok AeCTBHUIl B YUCIOBBIX
BBIPDAKEHMSIX, MHCIOJIB30BAHME CKOOOK. PerieHne TEKCTOBBIX 3a7ad  apu(MeTHUYeCKUMU
croco0aMu.

Henutenu u kparHble. CBONCTBAa U NpuU3HAKU JAeauMocTu. [IpocTeie U cocTaBHBIE YMCA.
Pa3noxeHune HaTypaIbHOTO YKCIIa Ha TPOCThIE MHOXKUTEINU. JlelieHne ¢ OCTaTKOM.

Hpobu. O6bikHOBEHHbIE pobu. OCHOBHOE CBOWCTBO poOu. CpaBHEHHE OOBIKHOBEHHBIX
npobeii. ApudmeTndyeckue IEUCTBUS ¢ OOBIKHOBEHHBIMH ApoOsMU. HaxoxxjaeHue yacTu OT
IIEJI0TO U IIEJIOT0 II0 €r0 YaCTH.

Hecsatuunbie apobu. CpaBHEHUE MAECATHYHBIX JpoOeld. ApudMeTHYecKue ACHUCTBUSA C
necaTUYHbIME poOsimu. [lpencraBneHue ASCATUYHOW IpoOM B BUIE OOBIKHOBEHHOW ApOOH U
OOBIKHOBEHHOH B BHJIEC IECATUYHOIA.

[TporieHTHI; HAXOXIEHHE TMPOIEHTOB OT BEJIWYMHBI M BEJIMYMHBI TO €€ TMPOIICHTaM.
OTHouIeHWE; BbIpAXKEHUE OTHOILIEHUS B MpoueHTax. I[Ipomopius; OCHOBHOE CBOWCTBO
MIPOTIOPITUH.

Pemennie TekCTOBBIX 3324 apu(PMETHUECKUMHU CITIOCOOAMH.

Panmonaneuble uyucna. IlosoxuTenbHblE W OTPULATENBHBIE YHUCIA, MOAYJIb YHUCHA.
MHoXecTBO 1enbIX YHucel. MHOKECTBO palMOHAIBHBIX YHCE; PAalMOHAIBHOE YHUCIO KaK
oTHOIIEHKE M/N, TJIe m — 1eNIoe YUCIIo, a N — HarypanbHoe. CpaBHEHHE PAIMOHATBHBIX YHCEI.
ApudmeTndeckne JACUCTBUS C palMoHaIbHBIMU uuciaamu. CBoHCTBa apupMETHUYECKHX
nericrBuii. CTerneHsb ¢ 1eJIBIM ITI0Ka3aTeIEM.

JeiicTBurenpHble uncna. KBaapaTHblil KopeHb U3 unciia. KopeHb TpeTheil cTeneHu.

[TonsiTue 00 uppauroHanbHOM ymciie. ppalnoHaibHOCTh YKca \/E 1 HECOM3MEPUMOCTh
CTOPOHBI ¥ TMaroOHaIM KBajpara. [lecaTnanbie MpuOIMKEeHUS HPPALIMOHAIBHBIX YHCET.

MHOXECTBO  JIEHCTBUTENBHBIX  YHCEN;  IPEICTABICHHE  JEHCTBHUTEIBHBIX  YHUCEN
0ECKOHEUHBIMU JIECATHUHBIMU 1po0siMu. CpaBHEHUE JIEHCTBUTENBHBIX YUCET.

Koopaunatnas npsimasi. M300pakeHre 4yncen TOYKaMU KOOPAMHATHOM mpsiMoii. YunciaoBbie
IIPOMEIKYTKH.

W3mepenus;, npulmmkeHus, OIEeHKH. Pa3Mepsl O0OBEKTOB OKpyKaromero wmupa (OT
AJIEMEHTApHBIX YacTUl] 10 BceneHHOM), AIUTENBHOCTh IPOLECCOB B OKPY)KAIOIIEM MHPE.
Belnenenrie MHOKATENS — CTEIEHU JECATH B 3aIIMCH YHCIIA.



[TpubnmxEéHHOE 3HaUeHUE BEIMYMHBI, TOYHOCTH MpuOmxkeHns. OKpyriieHue HaTypaibHbBIX
YUCeN U IeCATUYHBIX po0ei. [Ipukuaka u oreHka pe3ynbTaTOB BRIYHNCICHUH.

AnreOpanueckrue BbIpaK€HHUS. DyKBEHHBIE BbIpaKEHHUS (BBIPRXKEHMSI C IEPEMEHHBIMU).
YucnoBoe 3HaueHHe OyKBEHHOrO BbIpakeHHMs. JlomycTUMblEe 3HAY€HMsI IE€PEMEHHbIX.
[ToncranoBka BhIpaXEHUH BMECTO mepeMeHHBIX. [IpeoOpa3oBanue OYKBEHHBIX BBIpRKEHUH Ha
OCHOBE CBOMCTB apH(PMETUUECKUX ACHCTBUNA. PAaBEHCTBO OYKBEHHBIX BBIPKCHUM. TOXKIECTBO.

Crenenp ¢ HarypalbHbIM IIOKa3zaTreiaeM M €€ cBoicTBa. OAHOWIEHBI M MHOTOYJICHBI.
Crenenp MHoOrowieHa. CiiokeHUE, BBIYATAHUE, YMHOXCHME MHOTOWICHOB. MDOpMyIibl
COKpAIIEHHOIO YMHOXKECHHSA: KBaJpaT CYMMBbI M KBajapaT pasHocTH. PopMyna pa3HOCTH
kBagpatoB. [IpeoOpa3zoBaHue 11€10T0 BbIpaKE€HHMsI B MHOrOWIeH. Pa3o)keHue MHOrO4JeHOB Ha
MHOXUTENU. MHOrousieHsl ¢ oaHou nepemeHHo. Kopens MHOrounena. KBaaparTHelil TpEXUIeH;
pa3I0XKeHUe KBaAPaTHOrO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckas apoOb. OCHOBHOE CBOWCTBO anredpamueckoir npodu. Croxenue,
BBIUUTAHUE, YMHOXKEHHUE, JleleHue anredpandeckux Jpodeil. CreneHp ¢ 1eabIM IoKa3aTeneM U
€€ CBOMCTBA.

PanmonanbHble BeIpaskeHUs U UX peoOpa3oBaHus. Jloka3aTrenbCTBO TOKIECTB.

KBagparusie kopau. CBoiicTBa apupMETHIECKUX KBaIPAaTHBIX KOPHEH M MX MPUMEHEHUE K
peoOpa30BaHUIO YHUCIIOBBIX BBIPAXKEHUN U BBIYUCIICHUSM.

VYpaBuenus. YpaBHenue ¢ onHou nepemeHHoil. Kopenb ypaBHeHusi. CBONCTBa YHCIIOBBIX
paBeHCTB. PaBHOCHMIIBHOCTD ypaBHEHUM.

JIuneiinoe ypaBHenue. KBagpaTHoe ypaBHeHue: ¢popMyina KOpHEW KBaIpaTHOTO YPAaBHEHHS.
Teopema Buera. Pemienne ypaBHEHUM, CBOISAIIMXCS K JMHEHHBIM W KBaapaTHbIM. [Ipumepsr
pelieHusl ypaBHEHHMH TpeTbeld M UeTBEPTOW creneHed. Pemienne IpoOHO-pariMOHATBHBIX
YpPaBHEHUU.

VYpaBHeHHEe ¢ AByMs InepeMeHHbIMH. JIMHEHHOE ypaBHEHHE C JBYMS II€PEMEHHBIMH,
IIPUMEPBI PELLICHUS YPAaBHEHUH B LIEIBIX YHUCIIAX.

Cucrema ypaBHEHMH C JByMs nepeMeHHbIMU. PaBHOcuiabHOCTH cucteM. CucTeMbl ABYX
JUHEMHBIX YpPaBHEHMH C JABYMs II€PEMEHHBIMM; PELICHUE IIOJCTAHOBKOW M CIIO)KEHHEM.
IIpuMmepsl peleHns CUCTEM HEIMHEWHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMHU.

Perienue TekCcTOBBIX 3aau aNreOpandeckuM CriocoOOM.

JlexapToBbl KOOPAMHATHI Ha IIOCKOCTU. ['padpuueckas uHTEpHpeTanus ypaBHEHUS € IByMs
nepeMeHHbIMU. [ paduK TMHEHHOTO YpaBHEHUS C ABYMS IEPEMEHHBIMH; YTIOBOW KO3 (UIIMEHT
NpsIMOM; yCJIOBHE NapauIeIbHOCTH NPSMbIX. I'papuky NMpoCTeHIINX HETMHEWHBIX ypaBHEHHM:
napabosna, runep6oa, OKpyKHOCTb. I'paduueckass HHTEpIIpeTalsl CUCTEM YpaBHEHUN C JBYMs
[IEPEMEHHBIMH.

HepasencrBa. UncaoBble HEpaBEHCTBA M UX CBOMCTBA.

HepaBeHcTBO ¢ 01HOM NepeMeHHOM. PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEWHbIE HEPAaBEHCTBA
¢ ogHOM nepeMeHHol. KBagpaTHele HepaBeHCTBAa. CHCTEMBI HEPABEHCTB C OAHON IIEPEMEHHOM.

Oyukuuu. [Ipumepbl  3aBucHMOCTEW; mpsiMas  MPONOPLUOHAIBHOCTb,  OOpaTHas
IPONOPLHUOHATBHOCTh. 3aJlaHue 3aBUCUMOCTEH (opMynaMu; BBIYMCICHHS N0 (QopMyliam.
3aBUCUMOCTH MeXAy BenuuumHamu. [Ipumepbl rpadukoB 3aBUCHUMOCTEH, OTpa)KarolIMX
peajbHbIE MTPOLIECCHI.

Uucnoseie ¢yukiuu. I[lonstue QyHkuu, 001acTh NMPUMEHEHHS W 00JIaCTh 3HAYCHUS
¢ynkuuu. Crioco6sl 3ananus ynkuun. I'papux Gynkmun. CBoiicTBa GyHKINHU, UX OTpaKEHUE
Ha Tpaduke. OYHKIIMH, OMKUCHIBAIOILIUE MPAMYIO U OOpPAaTHYIO IPONOPIUOHATILHBIE 3aBUCMOCTH,
ux rpaduku u cBoiicta. JIuneitnas ¢pynkuus, e€ rpaduk u cBoiictBa. KBagpatuunas ¢pyHKuus,
e€ rpaduk u cBoiictBa. CreneHHble (YHKIMHM C HAaTypaJbHBIMHM TOKazaTelsiMU 2 U 3, ux
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rpaduxu u cBoiictBa. ['paduxu pyHkumii y Y Y
UYucnoBele mociaeaoBaTeabHOCTU. [loHATHE YMCIOBOM MOCIENOBAaTENBHOCTH. 3ajaHHe
MOCJIEIOBATEILHOCTH PEKYPPEHTHOM popMyIioi 1 hopmysoit N-ro dsieHa.



Apudmerndeckas u reomerpuyeckas nporpeccuu. @opmyIibl N-ro wieHa apupMeTndecKoi
U TEOMETPHYECKOM TPOTPEeCCHii, CYMMBI TIEPBBIX #-X WICHOB. M300pakeHHE WICHOB
apu(METHUECKOW © TEOMETPHYECKOW TMPOrpeccHid TOYKaMU KOOPIMHATHOM IJIOCKOCTH.
JIMHEHBIN U SKCIOHEHIMATbHBIA POCT. CII0KHBIE TPOLICHTHI.

OmnwucarenpHas cTaTucTHka. [IpeacraBinenue JaHHBIX B BHJIE TAOJHII, TUarpaMm, rpauKoB.
CnyuvaiiHass u3MeH4MBOCTb. CTaTHUCTUYECKME XapaKTepUCTUKUM HaOopa MaHHBIX: CpegHee
apudmMeTHuecKoe, MeuaHa, HanboJplee ¥ HaMMEHbIIee 3HaueHus, pa3max. lIpencraBienue o
BbIOOPOYHOM HCCIIEIOBAHUH.

Cayuaiinple COOBITHSI W BEPOSTHOCTH. llOHATHE O CiIy4allHOM OIBITEé W CIy4aliHOM
coObiTum. YactoTa ciydailHOro coObITHs. CTaTUCTUYECKMH NOJAXOA K MOHSATHIO BEPOSTHOCTH.
BeposiTHOCTH  TIPOTHBOMONOXKHBIX  COOBITUH. JlOCTOBEpHBIE W HEBO3MOXKHBIE COOBITHS.
PaBHOBO3MOXKHOCTB cOObITHIH. KiTaccuueckoe onpeseneHne BEpOSITHOCTH.

KombOunaropuka.  PemieHne  KOMOWMHATOpPHBIX  3agad  mepebopoM  BapHAHTOB.
KomOunartopHoe npasuiio ymHokeHus. [lepectanoBku u paxropuan.

Harnsinnast reometpusi. Harnmsguele mpenacraBineHust o (urypax Ha IJIOCKOCTH: TpsiMasi,
OTpEe30K, JydY, YIroJj, JIOMaHasi, MHOTOYIOJbHHMK, OKPYKHOCTb, KpYyr. YeTBIpEXYTOJIbHUK,
IPSIMOYTOJIBHUK, KBajpaT. TpeyrojibHUK, BUIbI TPEYroJibHUKOB. [IpaBuiIbHbIE MHOTOYTOJIBHUKH.
B3anmHOe pacnosiokeHue JBYX NpPSAMBIX, IBYX OKPYKHOCTEH, NpSAMOM M OKPYKHOCTH.
N300pakeHre reoMeTpruuecKux GUryp u ux KoHQUTrypanui.

JUinHa otpes3ka, yiomaHoW. llepumerp MHoOroyrospHuka. ENMHUIBI W3MEpPEHUS UIMHBI.
W3mepenue JUIMHBI OTPE3Ka, IOCTPOECHUE OTPE3Ka 3alaHHOM JIIMHBI.

Buner yrinos. I'pagycHas mepa yria. M3mepeHne M IOCTPOEHHE YIJIOB C IIOMOIIBIO
TpaHcnopTupa. buccekrpuca yria.

[Tonatue uomaau GUrypsl; eAMHULBI U3MEepeHUs ouanu. Ilnomanp npsMoyrojabHUKa,
kBagpata. [Ipubnmkénnoe m3mepeHue omann GUryp Ha kierdatoil Oymare. PaBHoBenukue
¢burypsl. Pazpe3anue u cocraBieHne reoMeTpUYECKUX QUryp.

Harnsgnele mnpeacraBieHuss O MPOCTPAHCTBEHHBIX (UIypax: KyO, mapajulejenumnen,
npusMa, nupamuja, map, chepa, KoHyc, HWIMHAP. M300paxeHne NpoCTPaHCTBEHHBIX (UTYD.
IIpumepsl cedenuit. MHororpanHuku. I[IpaBuiibHbIE MHOrOrpaHHukH. IIpumeps! pa3BEpPTOK
MHOI'OI'PaHHHMKOB, IIMJIMHJIPA U KOHYca. MI3roToBIeHNHEe MOIeNel TPOCTPAaHCTBEHHBIX (UTYD.

[Tonsitue 06b€Ma; enuHUIBI 00bEMA. OOBEM IPSIMOYTOJILHOTO MapajlieNenumena, Kyoa.

Ilonatue o paseHctBe ¢uryp. LlenTpanbHas, oceBas U 3epKajibHasi CHMMETPHUH.
N300paxeHne CHMMETPUYHBIX (QUTYD.

I'eomerpuueckue ¢urypsl. [Ipsmblie u yriael. Touka, mpsMasi, MmI0cKocTb. OTpe3oK, Jyd.
VYron. Bune! yrinos. BepTukaiibHble U CMEXHBIE YTIIbl. buccekTpuca yria.

[TapanmnensHble U nepecekaromuecs npsmsle. [lepnenaukynspHsie npsMbie. TeopeMsl o
NapajuIeIbHOCTU U MEPHEHIUKYISIPHOCTH NpsAMbIX. [lepneHnuKkynsp U HakJIOHHAs K MPSIMOM.
CepenMHHBIN EPIEHAUKYIISAP K OTPE3KY.

I'eomeTpuueckoe Mecto Touek. CBolicTBa OHCCEKTPUCHl yrila U CEPEAMHHOIO
NEPIEHIUKYIIApA K OTPE3KY.

TpeyronbHuk. BpicoTa, MeauaHa, OHCCEKTpHCa, CpPEOHSAS JIMHHUS TPEYrojb-HUKA.
PaBHOOe/ipeHHbIE M PaBHOCTOPOHHUE TPEYrOJbHUKHU; CBOMCTBA U MPHU3HAKK PaBHOOEAPEHHOTO
TpeyroibHuka. Ilpu3Haku  paBeHCTBa  TpeyrojabHUKOB. HepaBeHCTBO  TpeyrojbHUKA.
CooTHOIIEHN MEXAY CTOPOHAaMHM U yIiamMHu TpeyroiapHuka. CyMMma YIJOB TpEYroJbHUKA.
Buemnue yribl TpeyronbHuka. Teopema @aneca. [lonodue tpeyronbaukos. [IpuzHaku nogoous
TpeyroabHUKOB. Teopema Iludaropa. CuHyc, KOCHHYC, TaHT€HC, KOTAHT€HC OCTpPOro yria
IIPSIMOYTOJIBHOTO TpeyroyibHUKa 1 yrios oT 0 no 180°, mpuBenenne k octpomy yriay. Pemenune
IPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. OCHOBHOE TPUTOHOMETPHUYECKOE TOXIAECTBO. Dopmyisl,
CBS3BIBAIOIIME CHUHYC, KOCHMHYC, TaHI'€HC, KOTAHI€HC OJIHOTO MU TOro ke yria. Pemenue
TPEYrOJIbHUKOB: TEOPEMA KOCHUHYCOB U TEOPEMA CHHYCOB. 3aMeUaTelIbHbIE TOUKH TPEYrOJIbHUKA.

YeteipéxyronpHuk. [lapamnenorpamMm, ero cBoWcCTBa W MNpHU3HAKU. [IpAMOYTrOJbHUK,
KBaJpaT, poMO, UX CBOMCTBA U MpHU3HAKK. Tpanenus, cpeHss JIUHUS Tparenuu.



MHoroyroiapHuk.  Bpimykinele  MHoroyroapHukd.  CymMmMa — yIVIOB  BBIIYKJIOTO
MHOTOyrojibHuKa. [IpaBHiIbHbIE MHOTOYTOJIBHUKH.

OxkpyxHocth U Kpyr. [yra, xopga. Cektop, cerMeHT. LleHTpasibHBIA yroj, BOHCAHHBINA
yroj; BeJIMYMHA BIMCAHHOTO yIiia. B3auMHOe pacrosnokeHue NpsMON M OKPYKHOCTH, ABYX
okpyxHocTell. KacaTenbHas 1 cexyias K OKpy»KHOCTH, UX CBOMCTBA. BriricaHHbIE U ONMCAHHbIE
MHOT'OYTOJIbHUKH. OKpY>KHOCTb, BOUCAHHAsA B TPEYTOJIbHHUK, U OKPYKHOCTb, ONHUCAHHAS OKOJIO
TpeyrojbHUKa. Brimcanuble 1 onucaHHbIE OKPY>KHOCTH IPAaBUIBHOIO MHOTOYTIOJIbHUKA.

I'eomeTrpuueckue npeobOpazoBanus. [lonstue o paBeHctBe duryp. [loHsiTHE O NBUKEHUU:
oceBasi U LIEHTpPaIbHAs CUMMETPHH, MapajuleibHbII mepeHoc, moBopot. [lonsarue o momobun
(buUryp ¥ TOMOTETHH.

Pemenue 3amad Ha BBIUMCIIEHHE, JI0KA3aTE€IbCTBO U IIOCTPOEHUE C HCIOJIB30BaHUEM
CBOMCTB M3y4YEHHBIX QUTYP.

N3mepenune reomeTpudeckux BeNWYMH. [[nuHa oTpeska. PaccTossHue OT TOYKHM 10 MPSMOM.
PaccrosiHne Mexy napauiebHbIMU IPSIMBIMHU.

IIepuMeTp MHOTOYTrOJILHUKA.

JlnvHa OKpY>KHOCTH, YUCIIO 11, JJINHA TYyTU OKPYKHOCTH.

I'pagycHas mepa yria, COOTBETCTBHE MEXAY BEJIMYMHON LIEHTPAJBbHOrO yrila M JUIMHON
JIyTU OKPY’KHOCTH.

[lonatne mmomanu TmIockux ¢uryp. PaBHOCOCTaBleHHBIE W pPaBHOBEIHKHE (UTYPHI.
[Tnowmane npsMoyrosbHuka. [1nomanu napanienorpamma, TpeyrojabHuka 1 Tpaneuud. [lnomans
MHoOroyrojbHuka. Ilnomane kpyra u miomans cexkropa. COOTHOIIEHHE MEXIY ILIOAIIMU
no100HbBIX uryp.

Pemenue 3a1a4y Ha BBIYMCICHUE U JJOKA3aTEIbCTBO C UCIIOJIB30BAHUEM U3YUEHHBIX (POPMYII.

Koopaunatsl. YpaBuenue npsmoil. Koopaunatel cepennnbsl oTpe3ka. @opMyna pacCTOSHUS
MEXy IByMsl TOUKaMU IUIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

Bektopsl. JlnuHa (Moayns) BekTopa. PaBeHcTtBo BekTopoB. KosnmnHeapHbIE BEKTOPBI.
Koopaunatsl BekTopa. YMHOXEHHE BEKTOpa Ha YKCJIO, CyMMa BEKTOPOB, Pa3jIOkKEHHE BEKTOpa
10 IBYM HEKOJUIMHEApHBIM BeKTOpaM. CKaJIIipHOE TPOU3BEACHUE BEKTOPOB.

TeopeTuko-MHOKECTBEHHbIE TOHATUS. MHOXKECTBO, 2JIEMEHT MHOXKECTBA. 3aJaHue
MHOKECTB IIEPEUUCICHUEM DJIEMEHTOB, XapaKTEPUCTUYECKMM CBOMCTBOM. CTraHaapTHbIE
0003Ha4YeHMsI YUCIIOBBIX MHOXecCTB. Ilycroe MHOXXecTBO U ero obo3HaueHue. [logmHOXKeCTBO.
OObeanHeHUe U TIepeceyeHre MHOXKECTB.

Wnnroctpanust OTHOIIEHUI MEXy MHOKECTBAMU C MIOMOILBIO Tuarpamm Oiepa — BeHHa.

OnemeHThl JIoTUKH. OnpeneneHue. AKCHOMBI U TeopeMbl. Jloka3aTenscTBo. Jloka3zaTesbCcTBO
oT nmpoTuBHOTO. Teopema, oOpaTHas qanHO. [IpumMep 1 KOHTpHIpUMED.

IToHsATHE O PaBHOCUIBHOCTH, CIEIOBAHUH, YIIOTPEOICHNE JJOTHUECKUX CBSI30K eCiiu... mo, 8
MOM U MOJBKO 8 MOM CIyyae, TIOTHIECKUE CBA3KU U, UTU.

MaremaTika B HCTOpPHYECKOM pa3BuUTuUU. Mcropus (OpMHUpPOBaHUS NOHATHS 4YMCHA:
HaTypaJIbHblE 4YHCIa, JpOOH, HEAOCTATOYHOCTh PAILMOHAJBHBIX YHCEN JUISI F€OMETPHUUYECKHUX
U3MepeHui, uppanroHaabHble ynciaa. CTapuHHBIE CUCTEMBI 3anmucH uncen. J[pobu B Basuione,
Erunre, Pume. OTKpbiTHE NecATHUHBIX Apobei. CtapuHHbIE cucTeMbl Mep. JlecaTuunblie npoOu
u Merpuueckas cuctema Mmep. llosiBieHnme orpunmarensHblx uucen W Hyias. JI. Marmunkuid.
JI. Diinep.

3apoxnaenue anreOpsl B Henpax apudmeruku. An-Xopesmu. Poxaenune OyKBEHHOM
cumBonuku. [1. ®epma. @. Buer. P. Jlekapt. McTopus Bompoca 0 HaxoKAeHUU (HOpMYNT KOpHEH
anreOpanyeckuX ypaBHEHHMH, HEpa3peuIMMOCTh B pajJuKajaxX ypaBHEHUN CTENeHH, OoJbIlei
yeTeipéx. H. Tapranss, . Kapgano, H. X. A6ens, D. T'anya.

N300peTrenne MeToga KOOPAMHAT, MO3BOJISIONIETO MEPEBOIUTh I€OMETPHUUECKUE OOBEKTHI
Ha s3bIk anreOpol. P. Jlekapt u II. @epma. Ilpumepsl paznuyHbIX CHCTEM KOOpJIMHAT Ha
IJIOCKOCTH.

3amaua Jleonapno Iuzanckoro (®uboHauun) o Kpoimkax, uynciaa PuOoHauyu. 3amada o
IaXMaTHOU JTOCKE.



Hcroku Teopun BEpOSATHOCTER: CTPAaxoBOe €m0, a3apTHble urpsl. I1. @epma u b. Ilackans.
A. bepuymu. A. H. KoaMoropos.

Ot 3emmemepust k reomerpun. [ludarop u ero mkomna. Pamec. Apxumen. Iloctpoenus c
IIOMOUIBIO LIUPKYJIA U JIMHEHKH. [locTpoenue mpaBMIIbHBIX MHOIOYTOJIBHUKOB. Tpucekuus yria.
KBanparypa kpyra. YaBoenue ky6a. Mctopus ymcna m. 3omoroe ceuenue. «Hauana» EBknupa.

JI. Biinep. H. W. Jlo6auerckuii. Uctopus nstoro nocrynara. Copusm, mapagokcsl.

TemaTn4eckoe IJIAHUPOBAHHE

Mamemamuka 5 knacc

Ne i | Ha3BaHue temMbl KosmmyecTBo yacoB
1 HarypanbHplie uncia 20
2 CrnoxeHne ¥ BIYUTAaHHE HATYPaIbHBIX YHCEI 33
3 YMHOKEHHUE U ICJICHUE HATYPATbHBIX YHCET 37
4 OOBIKHOBEHHBIE IPOOH 18
5 Jlecsatuunbie 1podu 48
6 [ToBTOpEeHMe U cucTemMarusalys yueOHOro Marepuaia 14

Mamemamuxa 6 Kknacc

Nenn | Ha3BaHue TeMbl KosmyecTBo yacoB
1 JlenuMocTh HaTypaibHBIX YHCEN 17
2 OOBIKHOBEHHBIE IPOOH 38
3 OTHOIIEHUS U TPONOPLUHU 28
4 PanyonanbHble yucia U AeliCTBUA Hal HUMU 70
3) [ToBTOpEeHME U cucTemMaru3alys yueOHOro Marepuaia 17

Anzebpa 7 knacc

Ne Hazpanue TeMbl

KommuectBo yacos

1 JInHeliHOEe ypaBHEHHE ¢ OHOW NTEPEMEHHON 14
2 [1enble BeIpaKeHHUsI 53
3 DYHKIMH 12
4 CucreMa JIMHEHHBIX ypaBHEHUH C IBYMsI IEpEMEHHBIMU 18
5 IToBTOpeHMe U cucTeMaTu3anus yaeOHOro Marepuasia 5

Anzebpa 8 knacc

Ne mm | HazBauue teMbl

KonmyectBo yacoB

1 PanroHanbHble BhIpaXeHUs 44
2 KBanparHsle kopHU. JleicTBUTENbHBIE YHCA 25
3 KBazparHble ypaBHEHUS 26
4 IToBTOpeHMe U cucTeMaTu3anusl yaeOHOro Mmarepuasia 7

Anzebpa 9 knacc

Ne i | HazBauue teMbl

KonmyectBo yacos

1 Hepasencrsa 20
2 KBanpatnanas GyHKIus 38
3 OneMEHTH IPUMEPHONM MaTEMATHKHU 20
4 YucnoBsle NOCIEN0BATENBHOCTH 17
5 [ToBTOpEeHME U cucTemMaTHu3alys yaeOHOro Marepuaa 7

I'eomempusn 7 knacc




Hassanue teMEbl

KomnuectBo yacos

1 [IpocTeiimme reomeTpruueckue GUryps 12
2 TpeyroabHUKN 20
3 [TapayuienpHble npsiMble. CymMMa YIiloB TPEYroJIbHUKA 15
4 OKpyXHOCTh M KpyT. [ eoMeTpUUuecKre MoCTPOCHHS 17
3) O0600611eHIE U CHUCTEeMAaTU3aIUs 3HAHUN yJaluxcs 4

T'eomempusn 8 knacc

Nenn | Ha3BaHue TeMbl KosmyecTBo yacoB
1 YeThIpexyroJbHUKU 22
2 [Togo6ue TpeyroJpHIUKOB 16
3 Pemenue nmpsMoyroJibHBIX TPEYTOJILHUKOB 14
4 MHoroyronapHukH. [nomans MHOrOyrojJbHHUKa 10
5 [ToBTOpEeHME U cucTeMaTH3aIys y4eOHOTO MaTepuaa 6

Teomempusa 9 knacc

Nenmn | Ha3BaHue TeMsl KonuyectBo yacoB
1 Pemienue TpeyroinbHUKOB 16
2 [TpaBuIIbHBIE MHOTOYTOJIBHUKHI 8
3 JlexapToBbI KOOPAMHATHI HA IIJIOCKOCTH 11
4 BekTopbl 12
5 I"'eomeTpryeckue npeodpasoBaHms 13
6 IToBTOpEeHME U cucTemMaru3alnus yueOHOro Marepuaa 8




