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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas mporpamma ydyeOHoro npenmera «MaremaTtuka» s 5-9 kiaccos
pa3zpaboTraHa B COOTBeTCTBUM ¢ DeaepalibHbIM  TOCYyAapCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHAAPTOM OCHOBHOTO 0011ero oOpa3oBaHMs Ha OCHOBE
aBTOpckor mporpammbl A.I'. Mepsnsika, B.b. Ilononckoro, M.C. Sxup, E. B.
bynko «Maremaruka. 5-9  kmacce».  M.:Benrtana-I'padp  (Maremaruka:
nporpammsel: 5-11 kmacceel / I'\Mep3msak, B.I'.Ilononckuit, M.C.xkup u ap. —
M.Benrana-I'pad, 2017. — 152c¢.)

Henamu u 3a0auamu uzyueHus mamemamuxku 6 OCHOGHOU WKOE ABIAIOMCA:

* pa3BUTHE JIOTUYECKOTO M KPUTHYECKOTO MBINIJICHUS, KYJIbTYPhl pEUH,
CIIOCOOHOCTH K YMCTBEHHOMY DKCIIEPUMEHTY;

* GbOpMHUPOBAHUE Y YUAITUXCS HHTSIUICKTYIbHON YECTHOCTH U OOBEKTUBHOCTH,
CIIOCOOHOCTH K TIPEOJIOJICHUIO MBICIUTEIBHBIX CTEPEOTUIIOB, BBITCKAIOIINX H3
OOBIZICHHOTO OIIBITA;

* BOCIHTAaHWE KA4YeCTB JIMYHOCTH, OOECICUMBAIOIIMX  COLHAIBHYIO
MOOHMJIBHOCTD, CIIOCOOHOCTh MPUHUMATH CAMOCTOSTEIIBHBIC PEIICHHUS;

* (QopMHpOBaHHE KAueCTB MBIIUICHHUSA, HCOOXOMUMBIX JIJI aJanTallid B
COBPEMEHHOM MH(MOPMAITMOHHOM OOIIIECTBE;

* pa3BUTHE HWHTEpPEcCa K MAaTeMaTHYEeCKOMY TBOPYECTBY M MAaTeMaTHYCCKUX
CIIOCOOHOCTEI;

* (hopmupoBaHHE MPEACTABICHUN 0 MaTEMaTHUKE KaK 9acTH OOIIEeYEIIOBEUSCKON
KyJbTYPhI, O 3HAUUMOCTH MAaTEMATUKH B PA3BUTHH ITUBUIIU3AINHA U COBPEMEHHOTO
00IIIeCTBA;

* pa3BUTHEC TIPEACTABICHUN O MaTeMaTHKe Kak (opMe OIMMCAHUS M METOJE
MO3HAHUS  JCHCTBUTCIBHOCTH, CO3JaHUE  YCIOBHH IS  NPUOOpETCHUS
MIePBOHAYAJILHOTO OIbITA MATEMATHYECKOT'O MOJICITUPOBAHUS,

* (¢dopmMupoBaHHe OOIIHUX CIIOCOOOB HMHTEIUICKTYaJIbHOW JCATEIbHOCTH,
XapaKTEPHBIX IS MaTEeMaTUKH M SIBJISIONIMXCS OCHOBOW ITO3HABATCIIBHOM
KYJIBTYPBI, 3HAUMMOM ISl pa3IMIHBIX C(Pep 4eT0BEUSCKOM IeITCIPHOCTH;

* OBJIQJICHUC MATCMaTHYCCKUMHU 3HAHHMSMH M YMCHUSIMH, HEOOXOIUMBIMH JIJIS
MPOJIOJKEHUS OOyYECHHS B CTapIIeH IIKOJIE WJIM HMHBIX 00IIeo0pa3oBaTeIbHBIX
YAPEKACHUSAK, M3YUYCHHS] CMEXKHBIX TUCIUIUINH, TPUMEHCHHS B ITOBCEIHECBHOU
JKU3HH,

* co3maHve QyHIaAMEHTa I MaTeMaTHYECKOTO pa3BUTHSA, (OPMHPOBAHUS
MEXaHU3MOB MBITIUICHHUS, XapaKTEPHBIX JIJIT MAaTEeMaTHYECKON JCATEITHHOCTH.

Ilennocmmuoie opuenmupsl cooeprcanus yuednozo npeomema
Marematnyeckoe 00pa3oBaHUe UTPAET BAXKHYIO POJIb, KaK B MIPAKTUYECKOM, TaK
U B JYXOBHOW >XKM3HM oOmiecTBa. [IpakTudeckas CTOpoHA MaTEMaTHYECKOTO
oOpa3oBaHus CBsA3aHa ¢ (OPMHUPOBAHUEM CIIOCOOOB JCSATEIHHOCTH, TyXOBHASI — C
WHTEJUICKTYallbHBIM pa3BUTHEM 4YeJIOBEeKa, (JOPMUPOBAHUEM XapakTepa W oOIei
KYJbTYPHI.



[IpakTrueckasi OJIE3HOCTh MAaTEMATUKKU OOYCIIOBJIEHA TE€M, 4TO €€ MPeaIMETOM
ABJSIIOTCS (DYyHIAMEHTAIbHBIE CTPYKTYpPhl PEaJbHOIO MHUpa: MPOCTPAHCTBEHHBIC
GbOpMBI M KOJMYECTBEHHBIC OTHOIIEHHUS — OT MPOCTEHUINMX, YCBaMBaeMbIX B
HETMOCPEJCTBEHHOM OIIBITE, JO JOCTaTOYHO CJIOKHBIX, HEOOXOIWMBIX JIJIsi
Pa3BUTHSI HAYYHBIX U TEXHOJOTHYECKUX HJIeH. be3 KOHKPETHBIX MaTeMaTUYECKUX
3HAHUW 3aTPYJHEHO IIOHHMAaHWE IMPUHIIUIIOB YCTPOHMCTBA M HCIIOJIb30BaHUS
COBPEMEHHOM TEXHMKH, BOCIPUITHE U HHTEpIpeTalus pazHOoOpa3HOI
COLIMAJIbHON, SKOHOMHMYECKOHM, MOMUTHYecKOW wuHpopmanmu, ManodddexTuBHA
MOBCEHEBHAS TPAKTUYECKAs NESITEIBHOCTh. KakoMy YelnoBEeKy B CBOEH KU3HU
MPUXOAUTCS  BBIMOJHATH  JIOCTATOYHO  CIOXKHBIC pPAcueThl, HAxXOIUTh B
CIIPaBOYHUKAX HYKHBIE (OPMYJIBI M TPUMEHSATH WX, BIAJACTh MPAKTUYECKUMH
nprueMaMi TEOMETPUUECKUX H3MEPEHUN U TIOCTPOCHHM, YHTAaTh WH(OpPMAIIHIO,
MPEACTABICHHYI0O B  BUAy TaOmWIl, JuarpamMM, TpauKoB, ITOHUMATh
BEPOSITHOCTHBIA ~ XapaKTep CIyYalHbIX COOBITHM, COCTaBJISITh HECIOKHbBIE
anroput™mbl U Jip. be3 6a30Boit MareMaTUYeCKOW MOJATOTOBKU HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM.

B mikone mMareMarvka CIy>KUT OMOPHBIM MPEAMETOM I M3YUYEHUS CMEKHBIX
JUCHUIUIMH. B mocne mKoJbHOM KU3HU peaJbHON HEOOXOJUMOCTHIO B HAIIM JTHU
SBJIIETCSI HEMpEepbIBHOE 00pa3oBaHWe, 4YTO TpeOyeT IMOIHOLIEHHONW 0a30BoM
o01reo0pa3oBaTenbHON MOATOTOBKHY, B TOM YKCIIE U MateMarnuueckoil. 1 HakoHer,
Bce OoJbllle CHEeNHATIbHOCTEH, I/lIe HEOOXOJMM BBICOKHMI YpOBEHb 00pa3oBaHUS,
CBSI3aHO C HEIIOCPEICTBCHHBIM NMPUMEHEHUEM MAaTEMAaTHKH (3KOHOMHKA, OW3HEC,
dbuHaHCHI, PU3KKaA, XUMUS, TEXHUKA, MHPOpMATHKA, OMOIOTHS, ICUXOJIOTHS U JIp.).
Takum o00pa3om, pacmmpseTcs Kpyr HIKOJIBHUKOB, I KOTOPBIX MaTeMaTHKa
CTAaHOBHUTCS 3HAUYMMBIM TIpeaAMeToM. [[s KM3HM B COBPEMEHHOM OOIIECTBE
BOKHBIM  SIBJISETCS  (OPMHUpPOBAHUE MATEMATHYECKOTO CTHJIS  MBIIIJICHUS,
MPOSIBJISIIONIETOCS B ONPEJCICHHBIX YMCTBEHHBIX HaBblKax. B mporecce
MaTEeMaTUYECKON NEeATEeILHOCTH B apCe€Hal NMPHEMOB M METOJOB UYEJIOBEYECKOTO
MBIIIJICHUST €CTECTBEHHBIM O0pa3oM BKIIIOUAIOTCS UWHAYKIUS W JEAYyKITus,
0000IIeHne ¥  KOHKpETH3alus, aHaJIMu3 W CHHTe3, KiIaccupuKaiusa |
cuctemaTtusanus, adcrparupoBaHue W aHajorus. OOBEKTHI MaTEMaTHYECKUX
YMO3aKJIIOUCHHH W TIpaBUJia WX KOHCTPYHPOBAHUS BCKPBHIBAIOT MEXaHH3M
JIOTUYECKUX  TOCTPOCHUH, BbIpA0ATHIBAIOT ~ YMEHUS bopMyIUpOBaTH,
00OCHOBBIBaTh M JIOKa3bIBaTh CYXKACHHS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOEC
MBIIILICHHUE.

Benymas pOJIb TIPUHAJICHKHUT MaTeMaTHKe B dbopMHpOBaHUN
QITOPUTMHYECKOTO MBINIUICHWSI W BOCIUTAHUW YMEHHH J€HCTBOBAaTh IIO
3aJIaHHOMY aJITOPUTMY M KOHCTPYHPOBaTh HOBBIC. B xome pemieHus 3amady —
OCHOBHOW y4eOHOH JESITeIbHOCTH Ha YpPOKax MaTeMaTUKHM — pPa3BUBAIOTCA
TBOpUYECKass U TPUKIAIHAS CTOPOHBI MbIUIeHHS. OOydeHWe MaTeMaTHKe aeT
BO3MOKHOCTh Pa3BUBATh Y YYAIIUXCA TOYHYIO, SKOHOMHYIO M HH(POPMATUBHYIO
peub, yMEHHE OTOMpaTh HauOoJiee TMOIXOANINE S3BIKOBBIE (B YaCTHOCTH,
CUMBOJIMYECKHE, TpadiueCcKue) CpeIcTBa.

MaremaTudyeckoe oOpa3oBaHHE BHOCHUT CBOHM BKJaJ B (hOPMHUpPOBaHHE OOIIECH

-3-



KyJIbTypbl 4enoBeka. HeoOXoAMMbIM KOMIIOHEHTOM OOIIed KyJabTyphl B
COBPEMEHHOM TOJIKOBAHMHU SABJIAETCS OOIIEe 3HAKOMCTBO C METOAAMM I1O3HAHUS
JNEHUCTBUTEIIBHOCTH, IPEACTABICHUE O IPEAMETE U METOJE MAaTEMAaTUKH, €ro
OTJMYUSA OT METOJOB ECTECTBEHHBIX M T'yMAHMTApPHBIX HayK, 00 OCOOEHHOCTSX
IIPUMEHEHUS MaTEMAaTUKH JUJIS PEIICHNs HAyYHBIX U IPUKIAIHBIX 3a/1a4.

N3ydyeHne MaTeMaTHKU CHOCOOCTBYET 3CTETUUYECKOMY BOCIUTAHUIO YEJIOBEKA,
IIOHUMAaHUIO KPACOThI M M3SALIECTBA MAaTEMAaTUYECKUX PACCYKICHUM, BOCIPUITHIO
TreOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUH.

Hcropuss pa3BUTHS MAaTEMATHYECKOIO 3HAHUSA JAET BO3MOXHOCTBH IONOJHHUTH
3arac  MCTOPUKO-HAYYHBIX 3HAHMW IIKOJBHUKOB, CQOPMHpPOBATH y HHUX
NpEJICTaBICHUS O MaTeMaTHKe KaK 4YacTH OOIIeYeIOBEUECKON KyJIbTYpBHI.
3HaKOMCTBO C OCHOBHBIMM HCTOPHUYECKMMHU BE€XaMU BO3HUKHOBEHHS M Pa3BUTHS
MAaTeMaTUYECKOW HAyKH, C HMCTOPHEW BEIMKHX OTKPBITUM, HUMEHAMH JIOJCH,
TBOPUBILMX HAayKy, JO/DKHO BOWTHM B MHTEJUIEKTYyalbHbIH Oarax Kakiaoro
KYJIBTYPHOTI'O YEJIOBEKA.

Y4eOHUKH, peali3yIoIIHe MPOorpaMMmy:

1) A.T'. Mep3znsk, B.b. Tlonouckuii, M.C. Skup. Marematuka . 5 kimacc.M. :
Benrana-I'pad

2) A.I'. Mep3msik, B.b. TTonouckuii, M.C. SIkup. Martemaruka . 6 kinacc. M.
Benrana-I'pad

3) A.I'. Mep3nsk, B.b. Ilononckuit, M.C. fxup. Anredpa . 7 kiacc. M.
Benrana-I'pad

4) A.I'. Mepsnak, B.b. Tlomonckuiti, M.C. Skup. Anredpa . 8 kiacc. M.
Benrana - ['pad

5) A.I'. Mep3nsk, B.b. Ilononckuit, M.C. fxup. Anredpa . 9 kmacc. M.
Benrana - ['pad

6) A.I'. Mep3msik, B.b. Ionouckuii, M.C. Sxup. I'eomerpus . 7 kiacc. M. :
Benrana - ['pad

7) A.I'. Mep3msik, B.b. Tlonouckuii, M.C. Sxup. I'eomerpus . 8 kimacc. M. :
Benrana - ['pad

8) A.I'. Mepansak, B.b. Iomonckuii, M.C. fxup. I'eomerpus . 9 kmacc. M.:
Benrana - ['pad

Mecmo yuedonoz2o npeomema 6 yueOHOM niane

B o6meo6pazoBaTenbHbIX opraHu3anusx benropojackoit o6nactu ¢ 1 ceHTAOps
2016 rona matemaTuka u3ydaetcs: kak npeamer «Marematuka». B 7-9-x kmaccax
u3yyaercs nmpeameTr «MaTeMaThka», KOTOPbI BKJIIOYAET B CeOsl M3yUeHHE JBYX
JTUCHUIUIMH «Anreopa» u «I'eomeTpus».

Ha m3yuenune mareMatwku B 5-9 kiaccax OTBOJUTCS CJICIYIOIIEE KOJIMYECTBO
YacoB:

- 5 knacc - 5 yacoB B Hezenmo (5 yacoB x 34 Hexenu = 170 yacoB B o)

- 6 ki1acc - 6 yacoB B Heento (6 yacoB x 34 wenenu = 204 4acoB B roj)

- 7 xnacc: anre6pa - 4 gaca B Henento (4 yaca x 34 nenenu = 136 vacos B ron);

reomMeTpus — 2 daca B Heaenmo (2 yaca x 34 Heaenu = 68 yacoB B Toj1)



- 8 xymacc: anre6pa - 4 gaca B Henento (4 yaca x 34 menenu = 136 gacos B ron);
reomeTpus — 2 yaca B HeAemo (2 yaca X 34 Henenu = 68 yacoB B roj)

- 9 xiacc: anredpa- 4 yaca B Heenmo (4 yaca x 34 Henenu = 136 vaca B ron);
reoMeTpus — 2 yaca B HeAemo (2 yaca X 34 Henenu = 68 4yacoB B roj)

Hroro: 986 gacos.

Ilnanupyemble pe3yabTaThl 0CBOEHHS Y4e€OHOT0 MpeAMeTa

W3yyeHne mMareMaTUKd B OCHOBHOW IIKOJIE JAET BO3MOXKHOCTh OOYYarOIIMMCS
JOCTUYb CIEAYIOIIUX PE3YJIbTATOB PA3BUTHAL:

B JIMYHOCTHOM HAINIPABJICHUM:

1) ymeHHE SICHO, TOYHO, TPAaMOTHO W3JaraTh CBOM MBICIM B YCTHOW W
IIICbMEHHOM pEYH, IOHUMATh CMBICI IIOCTABICHHOM 3a7a4yd, BBICTPAWBATh
apryMEeHTaluI0, IPUBOJAUTH IIPUMEPBI U KOHTPIIPUMEDBIL;

2) KpUTHYHOCTh MBIIUICHUS, YMEHHE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIC
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (PaKTa;

3) mpenacraBiIeHUe O MaTeMaTH4eckoil Hayke Kak cdepe uenoBedecKoit
NESATENIbHOCTH, 00 »JTamax €€ pa3BUTHs, O €€ 3HAUYUMOCTU Ul pa3BUTHUSA
LMBUJIN3ALINY;

4) KpeaTHBHOCTh MBIIUICHUS, WHHUIMATHBA, HAXOJYMBOCTh, AKTHBHOCThH IIPH
pEelIeHNN MaTEMAaTUYECKUX 3a1a4;

5) yMeHHE KOHTPOJIHMPOBATH IMPOIECC U PE3YyIbTaT Y4eOHOW MaTeMaTHYeCKON
NEATEIBHOCTH;

6) CIIOCOOHOCTh K AMOIMOHAIBHOMY BOCIPHATHIO MAaTEMaTHUYECKUX OOBEKTOB,
3a/1a4, pEUIEHUI, PacCyKICHUM;

7)BOCIIUTAHUE POCCUHCKOM TIpaXIaHCKOWM UIACHTUYHOCTU: MAaTPUOTU3MA,
yBaxkeHus1 Kk OTedyecTBy, OCO3HaHMUS BKJIAJa OTEYECTBEHHBIX YUEHBIX B PA3BUTHE
MHPOBOU HAYKH;

8) OTBETCTBEHHOE OTHOIICHHE K YYEHHUIO, TOTOBHOCTh W CIIOCOOHOCTH
oOyJaromuxcss K CaMOpa3BUTUIO U CaMOOOpa30BaHUIO HA OCHOBE MOTHBALMU K
OOyYEHHIO U TIO3HAHUIO;

9) oco3HaHHBIA BBHIOOP W IOCTPOCHHWE JalbHEHINEH HHIWBHIYaIbHON
TpaekTopu 0Opa3oBaHUs Ha 0a3e OPHUEHTHUPOBKHM B Mupe npodeccuii u
NpO(PECCUOHANIBHBIX MPEANOYTEHUH € Y4YETOM YCTOMYMBBIX MO3HABAaTEIbHBIX
MHTEPECOB, a TAKKE HA OCHOBE (POPMUPOBAHUS YBAKUTEIBHOIO OTHOIICHUS K TPY-
1y, Pa3BUTHE OIBITA YYACTUS B COUUAIBHO 3HAYUUMOM TPY/IE;

10) yMeHue KOHTPOIMPOBATH MPOIIECC U PE3yJIbTaT YIeOHOM U MAaTeMaTHIECKOM
NEATEIbHOCTH;

11) KPUTUYHOCTH MBIILJICHUS, WHHIMATHBA, HAXOJAYUBOCTb, aKTUBHOCThH IPHU
pEelIeHNN reOMETPUYECKHX 3a/1a4;

B MeTalnpeAMeTHOM HANPABJICHUM:

1) nepBOHaYaIbHBIC TPEACTaBICHHUS 00 HIESIX U O METOJaX MAaTEMATUKU KaK 00
YHUBEPCAIBHOM SI3bIKE HAYKH U TEXHHMKHU, O CPEICTBE MOJEIUPOBAHHUS SIBICHUN U
IIPOLIECCOB;



2) yMEHHE BUIETh MATEMATUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYaINH
B IPYTUX JUCHUILIMHAX, B OKPYKAIOIIEH KU3HU;

3) yMeHHE HAXOJUTh B PAa3IMYHBIX HCTOYHUKAX HHGPOPMAIHMIO, HEOOXOIUMYIO
JUTSL pelIeHUs] MaTEMaTHYECKUX MPoOJIeM, U MPEACTaBIATh €€ B MOHATHON (opMe;
NPUHUMATh pEIICHHE B YCJIOBHUSIX HEMOJHOM W W30BITOYHOM, TOYHOH U
BEPOSITHOCTHON MH(DOpMAIUK;

4) yMeHUE MOHMMATh M WCIOJIb30BaTh MAaTEMAaTHUYECKUE CPEJICTBA HATJISTHOCTH
(rpaduku, pAWarpaMMbl, TaONUIbBI, CXEeMbl W JAp.) Uil  HWUIIOCTpPaluH,
WHTEPHPETALNH, apTYMEHTALNN;

5) yMeHHME BBIABUTATh THIIOTE3bl NMPHU PEIICHUM YYeOHBIX 3a7ad W MOHUMATh
HEOOXOMMOCTh UX MPOBEPKU;

6) yMeHHE TPUMEHSITh WHIYKTHBHBIE W JCAYKTUBHBIC CIIOCOOBI PaCCyXJICHUH,
BUJIETh PA3JIMYHbIEC CTPATETUU PEIICHUS 3a1a4;

7) MOHUMAaHUE CYIIHOCTH  AJITOPUTMHYCCKHX TMPEINHCAHWA W  YMCHHUE
JEHCTBOBATh B COOTBETCTBUH C IIPEIOKEHHBIM aJITOPUTMOM;

8) yMeHHE CaMOCTOSTENILHO CTaBHTh IIETH, BHIOMpPATh U CO3[ABATh AJITOPUTMBI
JUISL pelIeHUs] yUeOHBIX MaTeMaTHYECKUX MPOoOIIeM;

9) yMeHue IUIaHUPOBaTh M OCYLIECTBIATH JESATENbHOCTb, HAIpPaBJICHHYIO Ha
pelIeHue 3aa4 UCCIIe0BaTEIbCKOr0 XapakTepa;

10) yMeHHEe caMOCTOSITENIBHO ONPENCNIATh LEIH CBOEro OOy4YCHHS, CTAaBUTh U
(bopMynaupoBaTh AJi ceOsl HOBBIE 33]a4M B yu€0€e, pa3BUBaTh MOTUBbBI U HHTEPECHI
CBOEH MO3HABATEIbHOM 1€ATEIbHOCTH;

11) yMeHHE COOTHOCHUTH CBOW JICHUCTBHUS C IUIAHUPYEMBIMHU pE3yJIbTaTaMH,
OCYUIECTBJISITh KOHTPOJb CBOEW JAESATENIBHOCTH B MPOLECCE JTOCTHKEHUS
pe3ynbTara, onpeaensaTh CocoObl IEUCTBUIM B paMKax MPEeAJIOKEHHBIX YCIOBUHN U
TpeOOBaHMI, KOPPEKTUPOBATH CBOM JIEUCTBHS B COOTBETCTBUHU C M3MEHSIOIICUCS
CUTYAIlUEH;

12) yMeHue ompenessATh MOHATHS, CO37aBaTh OOOOIICHHUS, YCTaHABIMBAThH
aHaJIOTUH, KJIacCU(PUIMPOBATh, CaMOCTOATEIBHO BBIOMpPATh OCHOBAaHUS U
KpUTEPUU AJIs1 KJIaCCU(PUKALIUY;

13) ycraHaBIMBaTh MPUYUHHO-CICACTBCHHBIC CBS3M, MPOBOANUTH JIOKA3aTEIBHOC
paccyXJaeHue, yMO3aKIoueHne (MHAYKTUBHOE, JECIYKTUBHOE WU MO AHAJOTHH) U
JieaTh BbIBOJBI,

14) yMeHue WUIIOCTPUPOBATh W3yUCHHBIC TOHSATHS W CBOWCTBA (QUTYP,
ONPOBEPraTh HEBEPHBIE YTBEPKICHUS;

15) KOMMETeHTHOCTh B  OOJACTH  HMCIOJb30BaHUS  HMH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHl;

16) mepBOHaYaNbHbBIC MPEACTABICHUS 00 UACSIX U O METO/Jax IeOMETPUHU Kak 00
YHUBEPCAIBHOM $I3bIKE HAYKH U TEXHUKH, O CPEACTBE MOJICIUPOBAHUS SIBICHUN U
IIPOLIECCOB;

17) ymeHuWe BHICTh TEOMETPUYECCKYIO 3a7a4y B KOHTEKCTE MpPOOIeMHOM
CUTYallMM B IPYTUX JUCLMIUIMHAX, B OKPYXKAIOLIEH KU3HH;

18) yMeHHMe HAaXOIUTh B Pa3IMYHBIX UCTOUYHHUKAX HH(POPMAIMIO, HEOOXOIUMYIO
JUISL PEIIEHUs] MaTeMaTUYECKUX MpoOsieM, U MPEeACTaBIsATh €€ B MOHATHOMN (opme,
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OPUHUMATh PEIICHWE B YCJIOBUAX HEMOJHOM WM W30BITOYHOM, TOYHOM WIIU
BEPOATHOCTHON MH(pOpMAIH;

19) ymMeHue MOHMMATh M UCIIOJIB30BaTh MATEMATUYECKUE CPEACTBA HATIISTHOCTH
(uepTexku, TaAOMUIBL, CXEMbl M Jp.) I WUIIOCTpAlMd, HWHTEpPIpPETaLUHy,
apryMeHTaluu;

20) yMeHHWe BBIIBUTATh THUIOTE3bl TPU pEIICHHHA 3aadyd W TMOHUMATh
HEOOXOJMMOCTb UX IIPOBEPKH;

BpinyckHUK HayuuTCs B 5-6 Kiaccax (A/151 UCIOJIb30BaHUS B NIOBCEIHEBHOM
JKM3HM M o0ecrneYyeHHUs] BO3MOKHOCTH YCIIEIIHOT0 MPOJA0JIKeHUs1 00pa30BaHus
Ha 0230BOM YpOBHe)

DJIeMEeHThI TEOPUM MHOKECTB M MATEMATHYECKOM JIOTUKH:

e OnepupoBaTh Ha 0a30BOM YpPOBHE TMOHSTHUSIMHU: MHOYXECTBO, JJIEMEHT
MHOECTBA, IOAMHOXKECTBO, IIPUHAJICKHOCTb;

® 33/1aBaTh MHOKECTBA IEPEUYUCICHUEM HUX DJIEMECHTOB;

® HAaXOJUThb TMEpeceuYeHue, OOBEIUHEHUE, TOJAMHOXECTBO B MPOCTEUIINX
CUTYyaLUsIX.

B noeceonesnoit ycu3nu u npu uzyueHuu Opyzux npeomemaoas:

® pPACNO3HABATh JOTUUYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS

Yucaa.

e OmnepupoBaTh Ha 0a30BOM YPOBHE IOHATHSAMHU: HATypajdbHOE YHCIIO, IEJI0e
YUCII0, OOBIKHOBEHHAsl JApoOb, JecaThu4Hasi JpoOb, CMENIAaHHOE YHUCIIO,
palMOHATIBLHOE YHUCIIO;

® JCIOJIb30BAaTh CBOWMCTBA 4YHMCEA M TMpaBWiIa JCUCTBUU IIPU BBINOJHEHUHU
BBIYMCJICHMI;

® CIIOJB30BaTh MpPHU3HAKK JAeauMocTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUHU
BBIUMUCJICHUI U PEILICHUN HECJIOKHBIX 3a71a4;

® BBINOJHATH OKPYIJICHUE PAIIMOHATIBHBIX YUCEJI B COOTBETCTBUU C MIPaBUIIAMHU;

® CpaBHUBATH PALlMOHAIBHBIE YUCIIA.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaoas:

® OIICHMBATbH PE3yJIbTAThl BBIUUCICHUN MPU PEIICHUU MPAKTUUECKUX 3a]1a4;

® BBINOJHATH CPABHEHHE YHUCEN B PEAJIbHBIX CUTYAIUsIX;

® COCTaBJISITh YHUCJIOBBIE BHIPAKECHUS MPU PEUICHUM MPAKTUYECKUX 3a]1a4 U 33/1a4
U3 IPyTUX YYEOHBIX MTPEIMETOB

YpaBHeHUS U HEPABEHCTBA.

e OnepupoBaTh Ha ©0a30BOM ypOBHE TOHSATHUSMH: PABEHCTBO, YHCIOBOE
PaBEHCTBO, ypaBHEHUE, NPOBEPATh CHPABEIJIMBOCTh YHUCIOBBIX PAaBEHCTB W
HEPABEHCTB;

CrarucTuka v Teopusi BepOATHOCTEN.

e [IpencraBisaTh JaHHBIC B BUC TaOJHNII, 1UarpaMM, rpauKoB;

® yyuTaTh WH(OpPMAIMIO, TMPEICTABICHHYIO B BHJE TaOJMIIbI, JUATPAMMBbI,
rpaduxa.
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e Pematp HECIOXHBIE CIOKETHBIE  3aJayd  pa3HbIX TUIIOB HAa  BCE
apupMeTHYecKue AeHCTBUS;

® CTPOUTH CXEMAaTHYECKUH 4YepTE:K WU JIPYTyr0 KpaTKylo 3amnuch (Tabnuia,
CXeMa, PUCYHOK) KaK MOJEINIb TEKCTa 3a/layd, B KOTOPOW JaHbl 3HAYECHUS TPOUKH
B3aMMOCBSI3aHHBIX BEJIUYHH, C LEIbIO TOMCKA PEIICHMS 33a4H;

® OCYILIECTBISITh CHOCOO NOMCKAa pEHIeHUs 3a/Jadd, B KOTOPOM pacCyKJECHHE
CTPOUTCS OT YCIOBHUSL K TpeOOBaHUIO, MPU MOUCKE pPEIICHHsS 3aj1ad, WIA OT
TpeOOBaHMUS K YCIOBUIO;

® COCTaBJISITh IUIAH MpOIlEcca PeleHus 3a/1a4u;

® BBIJICIIATH ATAIbI PEIICHUS 3a1a4H;

® VHTEPIOPETHPOBATH BBIYMCIUTENIBHBIE PE3YJIbTATHl B 3aJaye, MCCIEI0BATh
MOJIYYEHHOE PEIICHUE 3aa4H;

® 3HATh Pa3IMYUE CKOpOCTEeW OOBEKTa B CTOSYEH BOJE, MPOTUB TEUEHUS U IO
TEYEHUIO PEKU;

e pelaTh 337a4d Ha HAXOXKJEHHE YaCTH YUCIIa ¥ YKCa 110 ero YacTH;

e pemiath 337a4d pa3HbIX THUMNOB (Ha pabOTy, HAa MOKYIIKH, HAa JIBH)KECHHE),
CBSI3BIBAIONIUX TPHU BEIMYWHBI, BBIICISATH OTH BEIWYMHBI M OTHOLICHHUS MEXKIY
HUMU;

® HaxOJWTh MPOLEHT OT YHUCJIA, YUCIO II0 IPOLEHTY OT HEro, HaxXOAUTh
IIPOLICHTHOE CHUYKEHUE WX MTPOLICHTHOE NOBBIIICHUE BEJINYUHBI,

® pelaTh HECJIOXKHBIC JJOTUYECKUE 33]1a4U METOJIOM PACCYKIACHUM.

B noeceonesnoii ycusnu u npu uzyuyeHuu Opyux npeomemaos:

® BbBIJBUraTh THUIOTE3bl O BO3MOXHBIX MPEIEIbHBIX 3HAYEHHUSX YHUCIOBOIO
OTBETA 3aJauu (AenaTh NPUKUIKY )

I'eomerpuueckue purypsol.

e OmnepupoBaTh Ha 0a30BOM ypOBHE NOHATUSAMU: (PUTypa Ha MIOCKOCTH U TEJIO B
IPOCTPAHCTBE, TOYKA, OTPE30K, MpsiMasi, JIyd, JIOMaHasi, yroji, MHOTOYTOJIbHUK,
TPEYTOJIBHUK U YETHIPEXYTOJbHUK, MPSIMOYTOJBHUK M KBAApaT, OKPY>KHOCTh U
KpyT, IPSIMOYTOJIbHBIN Napajijiesnienunen, Kyo, map.

B noeceonesnoii ycusnu u npu uzyuyeHuu Opy2ux npeomemaos:

® pemaTth NPaKTUYECKUE 33Jja4M C MPUMEHEHUEM MPOCTEUILINX CBOMCTB QUryp.

N3mepenus v BoIYMCICHNS.

® BBLINOJHATh W3MEpPEHUE JUIMH, PACCTOSHUN, BEJIMYUH YIJIOB, C IHOMOUIBIO
UHCTPYMEHTOB JJI1 U3MEPEHUI IJIMH U YTJIOB;

® BBIUUCIATH IJIOIAIN MPSIMOYTOJIEHUKOB.

B noeceonesnoii scusnu u npu uzyueHuu Opy2ux npeomemaos:

® BBLIYUCIIATH PACCTOSTHUS HA MECTHOCTH B CTaHAAPTHBIX CUTYalUAX, IUIOIIAIN
IPSIMOYTOJIbHUKOB

MocTpoenus.

e 3oOpaxkaTh mM3ydaeMble MUIOCKUE (UTYpHl U OOBEMHBIE Tella OT PYKH U C
MOMOIUIBIO JINHEHKU U IIUPKYIISL.

B noeceonesnoii scusnu u npu uzyuyeHuu Opy2ux npeomemaos:



® BBIMIOJIHATH MPOCTEUIITNE TIOCTPOEHUS HAa MECTHOCTH, HEOOXOIMMBIC B
pEabHOM KU3HU

HUcropust MaTeMaTUKH.

® OMNHWCHIBaTh OTACJbHBIE BBIAAIOIINECS PE3YIbTAThl, IOJYYEHHBIE B XOJE
pPa3BUTHUSI MATEMATUKU KaK HAYKHU;

® 3HATh MNPHUMEPbl MATEMATUYECKUX OTKPBITUM M WX aBTOPOB, B CBSI3U C
OTE€YECTBEHHOU U BCEMUPHOW UCTOPUEH

BpinmyckHuK HayuuTcs B 7-9 Kiaccax (IJisi MCOJIL30BAHUSA B MOBCEIHEBHOM
JKM3HM M o0ecrne4yeHHs] BO3MOKHOCTH YCIIEIIHOT0 NMPOJOJIKEHUs1 00Pa30BaHus
Ha 02a30BOM YpOBHe).

JJIeMEHThI TEOPUM MHOKECTB M MATEMATHYECKOM JIOTUKHU:

e OmnepupoBaTh Ha 0a30BOM YypPOBHE TMOHSATUSMH: MHOMXECTBO, DSJIEMEHT
MHOJKECTBA, MOJMHOXKECTBO, TPUHAIJICKHOCTD;

® 33J1aBaTh MHOXECTBA IIEPEUNUCICHUEM UX JJIEMEHTOB;

® HaxOJIWUTh IepeceyeHue, OOBEAUHEHHE, IOJMHOXKECTBO B MPOCTEHIIMX
CUTyalUsX.

B noeceonesnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

® ICMOJIb30BaTh TIpauyecKkoe TMPEACTABICHUE MHOXECTB JUIsl ONUCAHUS
peadbHbIX TIPOIIECCOB U SBJICHUM, NpPU pPEIICHUU 3a7ad JAPYTruX Y4EOHBIX
MPEIMETOB

Yucaa.

e OmnepupoBaTh Ha 0a30BOM YpPOBHE MOHSATHUSAMH: HATYPAJIbHOE YHCIO, IIEJI0E
YHUCJIO, OOBIKHOBEHHAss JIpoOb, JecATUYHAas JApoOb, CMEIIAaHHOE YHCIIO,
paIMoHaIbHOE YHCII0, apu(PMEeTHUECKHIT KBaJIpaTHBI KOPEHb;

® JCMOJIb30BAaTh CBOMCTBA YMCEJI W TIPaBWJIa JECHCTBUM IIPU BBIIIOJHEHUU
BBIYMCJICHMI;

® UCIIOJB30BAaTh MPU3HAKU JAeauMocTH Ha 2, 5, 3, 9, 10 nmpu BbINOJHEHUU
BBIYMCJICHUI U PEUICHUN HECIIOKHBIX 3a/a4;

® BBINOJHATH OKPYTJIIEHNE PAlMOHAIIBHBIX YHCEN B COOTBETCTBHUH C MPABUIIAMU;

® OLICHMBATh 3HAYEHUE KBAJPATHOTO KOPHSA U3 MOJIOKUTEIBHOIO LIEJIOr0 YHCIIa;

® pPACHO3HaBaTh PAMOHAIBHBIE U UPPALMOHAIBHBIC YHCIIA;

® CpaBHMBATH YUCIIA.

B noeceonesnoii sicuznu u npu uzyueHuu opy2ux npeomemos:

® OLICHMBAThH PE3YJbTAThl BHIYUCICHUHN MIPU PEIICHUU MTPAKTHUYECKUX 3a/1a4;

® BBINIOJHATH CPABHEHUE YHUCEN B PEATIbHBIX CUTYAIUAX;

® COCTaBJISITh YHUCJIOBBIE BHIPAKECHUS MPU PEUICHUM MPAKTUUECKUX 3a]1a4 U 33/1a4
U3 IPYTUX YYCOHBIX MPEIMETOB

To:xknecTBeHHbIE IPe00pa3oBaHuS.

e BrimonHAT, HECIOXHBIE TPEOOpa3oBaHUs IS BBIUUCICHUS 3HAYCHUUN
YUCJIOBBIX BBIPAKEHUMN, COJIEpKAIIUX CTENEHU C HATypaJbHBIM IOKa3aTelieM,
CTEIICHU C LEJIBIM OTPULIATEIbHBIM MTOKA3ATEIIEM;



® BBLINOJHATH HECIOKHBIE MpeoOpa3oBaHUs IENbIX BBIPAKEHUH: PACKPHIBATH
CKOOKH, IPUBOJIUTH MOJOOHBIE ClIaracMbI€;

® LCIOJb30BaTh (POPMYJIbl COKPAIEHHOTO YMHOXKEHHUS (KBaapaT CyMMBbI,
KBaJpaT Pa3HOCTH, Pa3HOCTb KBAJPaTOB) ISl YIPOIICHHS BBIUMCICHUN 3HAYECHUI
BBIPAKEHU;

® BBIIOJIHATH HECIIOKHBIE TPE0OPa30BaHUS IPOOHO-TMHENHBIX BBIPAKEHUN.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

® [IOHUMATh CMBICJI YUCIIA, 3aITUCAHHOTO B CTAaHAAPTHOM BUJIE;

® OIEepHUpOBaTh HA OA30BOM YPOBHE MOHSITHEM «CTaHJIAPTHAS 3alUCh YUCIIa

YpaBHeHNs U HEPaBeHCTBA

e OmnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUSIMH: PAaBEHCTBO, YHCIOBOE
pPaBEHCTBO, YPAaBHEHWE, KOPEHb YpaBHEHHUs, PEUICHUE YPABHEHUS, YHUCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PELICHUE HEPABEHCTBA,;

® [IPOBEPSTH CIPABENIMBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

e pelarh JIMHEWHBIE HEPABEHCTBA M HECIIOKHBIE HEPABEHCTBA, CBOJAILMECA K
JIMHEHHBIM;

® pemlaTh CUCTEMbl HECIOKHBIX TUHEHHBIX YPABHEHUM, HEPABEHCTB;

® IIPOBEPSTH, SABJIAETCA JIM JAHHOE YHCIIO PEIICHUEM ypaBHEHUS (HEPaBEHCTBA);

e pelaTh KBapaTHbIE YPaBHEHUS OJHUM U3 CIIOCOOOB;

e n300paxkaTh pEeUICHUSI HEPABEHCTB U UX CHCTEM Ha YMCIOBOU MPSMOM.

B noeceonesnoii ycusnu u npu uzyueHuu Opy2ux npeomemaos:

® COCTaBIATh M peliarb JIMHEHHbIE YpaBHEHUS NpH PEIICHWH 3a/ad,
BO3HUKAIOIIUX B IPYTUX YU4EOHBIX MPEAMETax

DYyHKIUH.

® HAXOAWUTh 3HaAUEHHUE (PYHKIIMH 110 3aJaHHOMY 3HAUEHUIO apryMEHTa;

® HaxOJWTh 3HAYEHUE apryMeHTa MO 33JaHHOMY 3HA4YeHUI0 (QYHKUUU B
HECJIOKHBIX CUTYalUsX;

® ONpENEeNsATh MNOJ0KEHHE TOUKH M0 €€ KOOpJAuHATaM, KOOPAUHATHI TOYKH 1O €&
IIOJIOKEHUIO HA TJIOCKOCTH;

e 110 rpaduKy HaxXOAUTh OOJACTh OMNpPENEICHUS, MHOXKECTBO 3HAUEHUH, HYIIU
(GyHKUMH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKHM BO3pACTaHUS H
yObIBaHMs1, HAMOOJIbILIEEC ¥ HAUMEHbIIEE 3HAUCHUE (DYHKIINHY;

® CTpPOUTH rpauK JUHEHHON QYHKUIUU;

® [IPOBEPSTH, SIBISACTCA JIM JNAaHHBbIA rpaduk TpadukoM 3aJaHHON (YHKUUU
(TMHEWHOM, KBaIpaTUYHON, 0OpaTHOU MPOTIOPITMOHATHHOCTH);

® IIPUMEPHO OMPEILNIATh KOOPAUHATHI TOUKHU NepecedeHus rpaUuKoB QPyHKIIHIA;

e onepupoBaTh Ha 0a30BOM ypOBHE TOHATHSAMHU: MOCIEA0BATEIbHOCTD,
apumeTnyecKas Mmporpeccusi, reoMeTpruueckast Iporpeccus;

® pemiaTh 3a/aud Ha MPOTPECCHU, B KOTOPBIX OTBET MOXKET OBbITh MOIY4YEH
HEIMOCPEICTBEHHBIM MOICUETOM 0€3 IpuMeHEeHUS (OpMYI.

B noeceonesnoii scusnu u npu uzyuenuu opy2ux npeomemaos:

® UCHONB30BaTh TIpaduKU pealbHbIX MPOLECCOB U  3aBUCUMOCTEH s
ONpEENeHHUs] UX CBOMCTB (HaHOONbIINE U HAMMEHBIINE 3HAYEHUS, TMPOMEKYTKU
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BO3pacTaHus U yObIBaHUS, 00JIACTH MOJIOXKUTEIbHBIX U OTPUIATEIbHBIX 3HAUCHUHN
U T.IL.);

® JCIOJIB30BaTh CBOMCTBA JINHEWHON (YHKIIMM U €€ TpapuK MPU pPEeLICHUH 3314
U3 JPYTUX Y4eOHBIX IPEIMETOB

CraTucTHKa M TeopHsi BePOSITHOCTEI.

e lIMeTh TpencTaBICHHE O CTAaTHCTUYECKUX XapaKTEPUCTUKAX, BEPOSTHOCTH
CIIy4aifHOTO COOBITHS, KOMOWHATOPHBIX 3aa4ax;

e pemiaTh MpOCTeiine KOMOMHATOPHBIE 3aJayd  METOAOM MpsIMOTO U
OpPraHM30BAHHOTO Nepedopa;

® [IPEJICTaBJIATh JaHHBIE B BUJE TaOIMILL, JUarpamMmm, rpa(ukos;

e yuTaTh WH(OPMAILINIO, MPEACTABICHHYIO B BHUAE TaOIHIbI, JUATPAMMBI,
rpaduka;

® OMpeAeNaTh OCHOBHBIE CTATUCTHUECKHUE XapaKTEPUCTHKHU YMCIOBBIX HA0OPOB;

® OIICHUBATh BEPOSITHOCTh COOBITUS B IPOCTENIINX CITyyasix;

® UMETh NPEACTABICHUE O PO 3aKOHA OOJIBIINX YHCEN B MACCOBBIX SBJICHUSX.

B noeceonesnoii ycusnu u npu uzyueHuu Opy2ux npeomemaos:

® OIICHUBATH KOJMUYECTBO BO3MOXKHBIX BAPUAHTOB METOAOM Tiepedopa;

® UMETh IPEJICTABICHUE O POJIU MPAKTHUUECKU JTOCTOBEPHBIX M MaJOBEPOATHBIX
COOBITHI;

® CpaBHMBaThb OCHOBHBIC CTATUCTHUECKHE XapaKTEPUCTUKH, IIOJyYEHHBbIE B
MPOIECCE PEIICHNS MPUKIAIHOM 3a/1a9u, U3yUEHHS pPeajbHOTrO SBICHUS;

® OIICHUBATh BEPOATHOCTh PEANBHBIX COOBITUH W SBICHUA B HECIOXKHBIX
CUTYaIUsIX

TexcroBble 3a1a4M.

e Pemarh HECIOXHbIE CIOKETHbIE 3aJaud  pa3HbIX TUIIOB Ha  BCE
apupMeTHIECKUE ICHCTBUS;

® CTPOUTh CXEMAaTHMUYECKUW uepTEX MM JPYTrylo KpaTKyro 3amuch (Tabiuia,
CXeMa, PHUCYHOK) KaK MOJENIb TeKCTa 3a/1a4i, B KOTOPOW JTaHbl 3HAUYCHUST TPOUKH
B3aMMOCBSI3aHHBIX BEJTMYHH, C IIEJIbIO MOMCKA PEIICHHS 3a/1a4H;

® OCYIIECTBIISITh CIOCOO TOMCKAa pEHIeHHs 3a7add, B KOTOPOM pPacCyKICHHE
CTPOUTCSI OT YCJOBMsSI K TpeOOBaHMIO, MPHU TMOUCKE pEIHIeHUs 3aaad, Wi OT
TpeOOBaHMUS K YCIOBUIO;

® COCTaBJIATh IUIaH MpOLECcca pelIeHUs 3a/1auH;

® BBLIICTISTH ITAIbI PEIICHUS 3a/1a4H;

® UHTEPIPETUPOBATh BBIYUCIUTEIBHBIC PE3yJIbTaThl B 3a/adye, HCCIEI0BATh
MOJy4YE€HHOE PEIlIeHUE 3a1auu;

® 3HATh Pa3IUYUE CKOpOCTel OOBEKTa B CTOSYEH BOJE, MPOTUB TEUCHHS U IO
TEUCHUIO PEKU;

e pemaTh 337a4M Ha HAXOXKJCHHME YaCTH YMCIIa ¥ YKCIa 10 ero YacTH;

e pemiaTh 337a4yd pa3HbIX THUMNOB (Ha paboOTy, HA TMOKYIKH, HAa JIBHXKEHHE),
CBSI3BIBAIOLIUX TPU BEIMYMHBI, BBIICISATH 3TH BEJIUYMHBI U OTHOIICHUS MEXKIY
HUMU;
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® HaxOJWUTh MPOLEHT OT YHUCJIA, YUCIO MO IMPOLEHTY OT HEro, HaxOIuTh
MPOLIEHTHOE CHUKEHUE WJIU MPOLICHTHOE MOBBIIICHUE BEIMYUHBI,

® penaTh HECIOXKHbBIE JJOTHYECKUE 33]1a4l METOJIOM PACCYKIACHHM.

B noeceonesnoii »cusnu u npu uzyueHuu opy2ux npeomemaos:

® BBIJIBUTaTh THUIIOTE3bl O BO3MOXHBIX MPEACIbHBIX 3HAYEHUSX YHCIOBOIO
OTBETA 337a4 (Je1aTh MPUKHUJIKY)

I'eomeTpuyeckue purypsl.

e OnepupoBaTh Ha 0a30BOM YPOBHE MOHATUSIMHU T€OMETPUUECKUX PUTYD;

® U3BJIEKaTh MH(MOPMAIMIO O T€OMETPUUYECKUX (UTYypaxX, MPEICTAaBICHHYIO Ha
yepTexkax B IBHOM BUJIE;

® IPUMEHATH AJS pEIIeHUs 3aJad reoMeTpuueckue (akTbl, €ClIM YCIOBUS HX
IPUMEHEHUS 3a/1aHbI B IBHOU (hopMme;

® pemiaTh 3aJa4d HA HAXOXKJIEHWE MeOMETPUUYECKUX BEIMYMH MO 00pas3laM Wiu
aIrOpUTMAaM.

B noeceonesnoit scuznu u npu uzyueHuu Opyzux npeomemaos:

® UCIIOJB30BaTh CBOWCTBA TEOMETPUUECKUX QUTYp IS PEHICHUS THUIOBBIX
3aJlay, BO3HHUKAIOIIMX B CUTYalMsIX MOBCEIHEBHOM >KM3HU, 33/1a4 MPAKTUYECKOTO

COJIEp KaHUS
OTHoLICHMUH.

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSTUSIMU: PABEHCTBO (UTYp, PaBHBIE
burypsl, PaBEHCTBO TPEYTOJIbHUKOB, NapaJIJIeIbHOCTD IPSIMBIX,

NEPHNEHIUKYJIAPHOCTh MPSMBIX, VYIJBI MEXKIYy MOpPsIMBIMHU, MEPICHANKYIID,
HAaKJIOHHAs, TPOEKIIHUS.

B noeceonesnoit ycuznu u npu uzyueHuu Opyzux npeomemaos:

® LCIOJb30BAaTh OTHOUICHUS JJIsl PELIECHUs MPOCTEUIINX 3a/1a4, BO3SHUKAIOIINX B
pEAbHOM KU3HU

N3mepeHusi u BIYUCIEHUS.

e BrinonaHAT, W3MEpEeHHE MJIMH, PACCTOSHUM, BEIWYUH YTIJOB, C MOMOUIBIO
WHCTPYMEHTOB [IJIsl U3MEPEHUN JIJIUH U YTJIOB;

® TIPUMEHATH POPMYIIBI IEPUMETPA, TIJIOMATU U 00bEMA, TIIIOMIATU TOBEPXHOCTH
OTJIEJIbHBIX MHOTOTPAaHHHUKOB TPU BBIYMCICHMSX, KOI/Ia BCE JIaHHBIE MMEIOTCA B
YCIIOBUH;

e npuMeHsATh TeopeMy [ludaropa, 6a30Bble TPUTOHOMETPUUECKHE COOTHOILLIEHUS
JUTS BBIYUCJIEHUS JJIMH, PACCTOSIHUM, TUIOMIAIEN B IPOCTEUIINX CITyYasiX.

B noeceonesnoii sicuznu u npu uzyueHuu opyux npeomemos:

® BBIUUCIIATH PACCTOSHUS HA MECTHOCTH B CTAHJAPTHBIX CUTyallUsX, TUIOIIAIN B
MPOCTEUINUX CIIy4asiX, MPUMEHATh (QOPMYyJBI B TMPOCTEHIIMX CUTyaIusX B
MMOBCEHEBHOM KU3HU

IHocTpoenus.

e M300paxaTh TUIMOBBIE IUIOCKHE (UTYpbl U OOBEMHBIE Tela OT PYKU U C
MOMOILBIO MPOCTEHIINX CHATh UHCTPYMEHTOB.

B noeceonesnoii scusnu u npu uzyuyeHuu Opy2ux npeomemaos:
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® BBIMIOJHITh MPOCTEUITME TIOCTPOSHUS HAa MECTHOCTH, HEOOXOIMMBIE B
pEaIbHOM KU3HU

IIpeoGpa3zoBanus.

e Ctpouth (Urypy, CAMMETPUUHYIO JaHHOU PUTYpe OTHOCUTEIBHO OCH.

B noeceonesnoii scu3nu u npu uzyueHuu Opy2ux npeomemos:

® pacmo3HaBaTh JBIKCHUE OOBEKTOB B OKPYKAIOIIEM MHUPE;

® pacno3HaBaTh CHMMETPUYHBIE PUTYPHI B OKPYKAIOIIEM MHUPE

BekTOpbI M KOOPAUHATHI HA MJIOCKOCTH.

e OmnepupoBaTh Ha 0a30BOM YPOBHE IMOHSTUSMHU BEKTOp, CyMMa BEKTOPOB,
MIPOM3BEICHUE BEKTOPA HA YUCII0, KOOPAUHATHI HA MIIOCKOCTH;

e OmnpeneisaTh MNPUOTUKEHHO KOOPAUHATBHI TOYKA MO €€ HU300paKeHUIO Ha
KOOPJUHATHOM TNIOCKOCTH.

B noBcegHEeBHOM KU3HU U IPU U3YYEHUU IPYTUX HPEAMETOB:

® UCIIOJB30BaTh BEKTOPBI Ul PELICHUS IMPOCTEHMIIMX 3a7ad Ha OIpeleiICHUuE
CKOPOCTH OTHOCUTEJILHOTO JBUKECHUS

Hcropust MaTeMaTUKHU.

e OnuchIBaTh OTHEJIBHBIE BBIJAOIIMECS PE3YIbTAThl, IOJYYEHHBIE B XOJI€
pPa3BUTHUSI MATEMATUKH KaK HAYKHU;

® 3HATh MNPUMEPbl MATEMATUYECKUX OTKPBITUM M WX aBTOPOB, B CBS3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEN;

® [IOHMMATh POJIb MAaTEMATUKHU B pa3BuTuu Poccun

MeToabl MaTEeMATHKH.

e [IpuMeHsATh U3BECTHBIC METO/IBI ITPU PELICHUHU CTAHAAPTHBIX MATEMAaTHUUYECKHUX
3a1ay;

® 3aMeyaTh M  XAapAKTEpU30BaTh MATEMATHUYECKHUE 3aKOHOMEPHOCTH B
OKPY’KAIOIIEH IEMCTBUTEIILHOCTH;

® [PUBOJUTH IIPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE, B TOM
YUCIIE XapPaKTEPU3YIOIIUX OCTETUKY OKPYXKAIOUIEr0 MHUpa W NPOU3BEACHUN
HCKYCCTBa

Conep:kanue y4eOHOI0 npeamera

Apugpmemuka
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HarypaJjbHble ynciaa

Pan wHatypanmpHbIX uwMcen. JlecsTuuHas 3amuch HATypalbHBIX  YHCEI.
OxpyriaeHue HaTypaIbHBIX YHCEIL.

KoopaunatHbli j1yd.

CpaBHeHue HaTypaibHbIX yucen. CI0KeHNE U BRIUMTAHUE HATYPAIbHBIX YHCEIL.
CBolicTBa CIOKEHHUS.

YMHOXEHUE U JeJIeHHE HaTypallbHbIX uncelsl. CBoiicTBa yMHOXKeHuUs. [leneHue ¢
octaTkoM. CTemneHb YHclia ¢ HaTypajJbHbIM MTOKA3aTeJIeM.

Jenutenu u KpaTHblEe HaTypaiabHOTro yucia. HanbOonpmiumii oOmuil JeauTes.
Hauwmensiiee oOmiee kpathoe. [Ipusnaku genumoctu Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

[IpocTeie u cocTaBHbIe uncna. PazmoxkeHue yucen Ha IPOCTbIE MHOKHUTEINH.

Pemenne TekCTOBBIX 3a7a4 apuMETUUECKUMHU CIIOCOOAMH.

Jpodu
OO6bIkHOBEeHHBIE JpoOu. OCHOBHOE CBOMCTBO apodu. Haxoxnaenue apobu ot

yucna. Haxoknenue uyuciaa 1o 3HadeHUto ero japoou. IlpaBuiibHble U
HerpaBuibHbIE IpoOu. CMelIaHHbIE YHCTIa.

CpaBHeHHE OOBIKHOBEHHBIX JIpOOEl M CMEIIaHHBIX 4Hucel. ApudMeTudecKue
JEUCTBUS ¢ OOBIKHOBEHHBIMU JPOOSMHU U CMEIIAaHHBIMH YHCIIAMHU.

Hecstuunbie  apo6u. CpaBHEHHE U OKPYIJCHUE JIECATHYHBIX JpoOei.
Apudmernueckue NEUCTBUA C JECITUYHBIMU JpoOsiMu. [IpUKUIKM pe3yabTaToB
BbIunceHui. [IpeacraBiaenue necaTHUHON IpoOUu B BUJie€ OOBIKHOBEHHOM IpoOH U
OOBIKHOBEHHOM B BHUJE JECATUYHON. beCKOHEUHbIE MEPUOTUUYECKUE JCCATUYHBIC
npobu. [ecarruanoe npubanxKeHrne 0ObIKHOBEHHOM IpOOH.

OtHomenue. [lporieHTHOE OTHOIIEHUE ABYX uucel. JleneHue yuciaa B JaHHOM
oTHoleHuu. Macmira0.

[Tpomoprusi.  OcHoBHOEe  cBoiicTBO mpomopuuu. [lpsmas wu  oOparHas
MPONOPLUOHAIIBHBIE 3aBUCUMOCTH.

IIpouentel. HaxoxneHue mnpoueHToB OT uucia. HaxoxaeHwe yucia mo ero
MPOIIEHTAM.

Pemenue TekcTOBBIX 3a/1a4 apuMETUYECKUMH CTIOCOOAMH.

PanuonajabHbIE Ync/Ia

[TonoxuTenbHbIE, OTPUIIATENIbHBIE YUCa U ynciio 0.

[IpoTuBOMONOXKHBIE UKCcaa. MOaysb Yucha.

[lenble uncna. PammonanbHbie 4yuciaa. CpaBHEHHE PAMOHAIBHBIX YHCEIN.
Apudmernueckue IeHCTBUS ¢ pallMOHAIBHBIMU 4YuciaMu. CBONCTBA CIOKEHHS U
YMHOKEHUS PAIMOHATIBHBIX YHCEIL.

KoopaunatHas npsmasi. KoopanHaTHas IOCKOCTb.

Beanunnbl. 3aBUCHMOCTH MEK1Y BeJIUNYUHAMM

Enuauie qmuHel, oionaan, oobemMa, Macchl, BpeMEHHU, CKOPOCTH.

[Ipumepsl 3aBUCUMOCTEN MEXAY BelnunHaMu. [IpencraBieHre 3aBUCUMOCTEN B
Bujie hopmyn. Beraucnenus no popmymnam.
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YucsaoBbie 1 OyKBeHHbIE BbIPAKeHUsA. Y PpAaBHEHUS

UucnoBbie BhIpakeHUs. 3HAUSHUE YUCIOBOr0 BhIpakeHud. [lopsaok neiicTBuil B
YUCJIOBBIX BbhIpakeHUsX. bykBeHHbIe BbIpaxkeHus. PackpoiTue cko6ok. [logoOHbie
cliaraeMeble, MpUBeIeHUE MOJA00HBIX ciaaraeMbix. GOpMyIibl.

VYpaBuenusa. Kopenb ypaBHeHusi. OCHOBHBIE CBOICTBa ypaBHEeHMU. Pemienue
TEKCTOBBIX 3aJ[a4 C MOMOIIbIO YPAaBHEHU.

JJ1IeMEeHTBI CTAaTUCTHKHU, BEPOATHOCTU. KOMﬁHHaTOpHLIe 3agavun

[IpencraBiieHrie TaHHBIX B BUJE TAOJMI], KPYTOBBIX U CTOJOYATHIX JHArPaMM,
rpadukos.

Cpenuee apudmernyeckoe. CpeHee 3HaUCHUE BETUYUHBI.

CnydaitHoe coObiTHe. [[oCTOBEpHOE M HEBO3MOXKHOE COOBITHS. BepoATHOCTH
ciiydyaiiHOTO cOObITHs. Pellienre KoMOMHATOPHBIX 3a7a4.

I'eomeTpuyeckue purypoi. IzMepeHusi reoMeTpU4eCKUX BeJTMYUH

Otpesok. Iloctpoenue orpeska. JiinHa oTpeska, JoMaHo. M3MmepeHue MJIMHBI
OTpE3Ka, IOCTPOCHUE OTPE3Ka 3aJaHHOW JUIMHBL. [lepumeTrp MHOrOyroJibHUKAa.
[Tmockocts. [Ipsmast. Jlyy.

VYron. Buael yrios. I'panycHas mepa yrina. M3MepeHne U mocTpoeHue YrioB C
ITIOMOILIBIO TPAHCIIOPTHUPA.

[Ipsmoyroneauk. KBanpatr. TpeyronbHuk. Buabl TpeyroabHUKOB. OKPYKHOCTb
1 Kpyr. JnuHa okpyxHocTH. Yucno .

PaBenctBo Quryp. [lonstue u croiictBa miomaau. [lnomans npsiMmoyroibHUKa
u kBajaparta. [nomans kpyra. Ocb CHMMETPUH (PUTYPBHI.

Harnsigueie npencTtaBieHus O MPOCTPAHCTBEHHBIX (hUTypax: MPSIMOYTOJIbHBIM
napaienenunes, Kyo, nupamuga, LUUIUHAP, KOHYC, map, cdepa. I[Ipumepsi
pa3BEpPTOK MHOTOIPAHHUKOB, LUJWHJpa, KoHyca. [loHsiTHEe U cBoiicTBa oOBeMa.
O0beM NpAMOYTOIBHOTO Mapaliiesienureia u Kyoa.

B3auMHOe pacrnonoxxkeHue AByX MpsAMbIX. [leprneHauKyJsipHble MpsSMBIE.
[TapajutenbHBIE IPSIMBIE.

OceBast U LEHTpaJIbHAsI CUMMETPHHU.

MaremaTuka B HCTOPUYECKOM Pa3BUTHH

Pumckas cucrema  cumcineHus.  1Io3MIMOHHBIE ~ CHUCTEMBI  CUMCIICHMS.
Oo6o03Hauenue nudp B pesueii Pycu. CtapuHHble Mephl JIMHBL. BBeaeHue merpa
Kak eQuHHULB]l JIMHBL. Metpuueckas cucreMa Mep B Poccuu, B EBporne. Hcropus
dbopmMupoBaHUsT MaTeMaTHYeCKUX CUMBOJIOB. JIpo6u B BaBwione, Erunte, Pume,
Ha Pycu. OTkpeITHE AeCATUUHBIX ApoOeil. Mup npocThix uncell. 30J0TOE CEYEHUE.
Yucno nHynb. IlosBieHne OTpULIATEIBHBIX YHCEIL.
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Anzeopa

AsredOpanveckue BbIPAKEHUS

bykBeHHBIE BbIpaxeHUsl (BBIpaKEHHUs C NEpeMEeHHbIMH). UYHCIOBOE 3HAUYCHHE
OYKBEHHOTO BbIpakeHUs. JOMyCTUMBbIE 3HAYEHHS TEPEMEHHBIX, BXOMSIIUX B
anreOpanueckue BhIpaxkeHus. [lojcTaHOBKa BBIpaXXEHUH BMECTO NEPEMEHHBIX.
PaBeHCTBO OyKBEHHBIX BbIpaxeHUH. TOXKAECTBO, TOKA3aTENbCTBO TOXKIECTB.
[IpeobpazoBaHne BBIPAKCHHUIA.

CBoiicTBa CTEIEHEH C MEIBIM mMoKa3zaTeaeM. MHorouleHsl. (CloXeHHE,
BBIYUTAHUE, YMHOKEHHUE MHOrOWJIeHOB. DOpMYyJbl COKPAIIEHHOTO YMHOXKECHUS:
KBaJIpaT CyMMBI KBaJpaT pPa3HOCTH, KyO cymmsl u Kyo paznocmu. Dopmyna
pa3HOCTU KBAJPaTOB, opMyinbl cymmsl KyO608 u pasnocmu Kybos. Paznoxenue
MHOTrO4YJicHa Ha MHoxuTenu. KBajapaTHbli TpexulieH. BwldeneHue noaHo2o
keaopama 6 keaopamuom mpexunene. Teopema Buera. PaznoxkeHne KBagpaTHOTO
TPEXWICHA Ha JIMHEWHbICE MHOXWTENH. MHOTO4WIeHbl C OJHOW NEPEMEHHOM.
Crenenb MHOrOwIeHa. KopeHnb MHOTOUJIEHA.

AnrebOpandeckas Apoos. Cokpaiienue ApooOeit. [leficTBusa ¢ anredpanyecKumu
JTPOOSIMHU.

PannonanpHbie BbIpakeHUS W UX MpeoOpazoBanus. CBoMcCTBa KBaJpaTHBIX
KOpPHEW U UX IPUMEHEHUE B BHIYUTAHUSIX.

YpaBHeHHS U HEPABEHCTBA

YpaBHeHue ¢ ogHouM nepeMeHHon. Kopens ypaBHeHus. JIuHelHOe ypaBHEHHE.
KBagpatHoe ypaBHeHue, (popMmylia KOpHEW KBaApaTHOrO ypaBHEHHs. Permienue
palOHAJIBHBIX ypaBHEHUH. [IprMepbl peleHus ypaBHEHHMM BBICIINX CTEIEHEH:
METO/bI 3aMEHBI IEPEMEHHOM, PA3JI0KEHUE HA MHOKUTEIH.

YpaBHeHHE C JOByMs IIEPEMEHHBIMHU; penieHne cucteMbel. Cucrema ABYyX
JVMHEMHBIX YpPAaBHEHUM C JBYMS IIEPEMEHHBIMHU; PELICHHE NOACTAHOBKOU U
alreOpanvyeckuM CJIOKEHHUEM. YpaBHEHHE C HECKOJBKUMH IE€PEMEHHBIMHU.
[Ipumepsl pelieHuss HEJIMHEWHBIX cucteM. lIpumepsl penieHus ypaBHEHUM B
L[EJIbIX YMCIIaX.

HepaBencTtBo ¢ omHoM mniepeMeHHOW. PemieHne HepaBeHCTBA. JIWMHEWHBIE
HEpPABEHCTBA C OJIHOW NEPEMEHHOM M HMX cUCTeMbl. KBajpaTHble HEpaBEHCTBA.
Ipumepul pewenuss OpobHO-pAYUOHATLHBIX HEPABEHCME.

YucnoBele HEPABEHCTBA W UX CBOUCTBA. JlokazamenbCcmeo UUCA08bIX U
aneebpauyeckux HepageHcms.

[lepexon oT cimoBecHOW (POPMYITUPOBKH COOTHOIICHUN MEXIY BEJIUYMHAMH K
anredpanyeckoi. Pemenne TeKCTOBBIX 3a/1a4 alre0OpandeckuM CrocoOoMm.

YucsoBbie MOCJIAEI0BATEILHOCTH

[lonsiTue  mocnemoBarenbHOCTH. ApudMeTHdecKas W Te€OMETpUYecKas
nporpeccun. Dopmynsl 00mmero wieHa apupMETHUYECKOW W TEOMETPUUYECKOUN
MPOTPECCHi, CYMMBI TIEPBBIX HECKOJIBKUX WJICHOB apu(METUYECKOH U
r€OMETPUYECKOU MPOrPECCH.

CoxHbIE NPOLICHTHI.
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Yuc/ioBble (PyHKIHUHU

[Tonsitue dynkuuu. O6macte onpeneneHus GyHkuuu. CrocoObl 3amaHus
dbyukiuu. 'paduk PyHkium, Bodpactanue U yobiBaHue QYHKIIUH, HAUOOJIbIICE
HaMMeHblllee  3HaueHus  (QYyHKUMHM,  HYJIM  (QYHKIUH,  [POMEXKYTKH
3HAKOTIOCTOSIHCTBA. UTeHne rpadukoB QPyHKIUH.

@DyHKIMY, OINUCHIBAIOIINE TMPSMYI0O H  OOpaTHYIO MPOMOPIMOHAIBHYIO
3aBUCUMOCTH, uX rpaduku. JluHeitHas QyHKus, ee rpa@uk, reoMeTpUUYECKUIN
cmbicn  KoaduimentoB. l[unepbona. Ksagpatuunas QyHkuus, ee rpaduk,
napabona. Koopamnatel BepmmHbl mapaloiibl, ocb cuUMMeETpuu. CmeneHubie
@yHKyuUu ¢ Hamyparvubim noxazamenem, ux epaguxu. I'paduxu GyHKIUMI: KOPEHDb
KBaJIpaTHBIN, KOPeHb KyOuueckuid, Moayib. Mcnons3oBanue rpadukoB GyHKIUH
JUTS PEIICHUS YPAaBHEHUN U CHCTEM.

[Tpumepsl rpaduyecKkux 3aBUCHUMOCTEH, OTpa)karolMX pealbHbIE IPOLIECCHI:
Koje0aHue, TIOKa3aTeNbHBIM POCT; uuci08vle @QYHKYUY, Onucvlearowjue 3mu
npoyeccawi.

[TapannenpHplii nepeHoc rpaduka BIOJIb OCEW KOOpPAWHAT U cumMMempus
OMHOCUMENILHO OCEll.

Koopaunarsl

N300paxxenne uMcesn TOYKAMU KOOPAMHATHOM MpsAMoOi. ['eoMerpuueckuit
CMBICII MOIyJiA 4ucla. YUCIOBBIE MNPOMEKYTKH: HMHTEpPBAJ, OTPE30K, JIyY.
Dopmyna paccmosaHus Mexcoy moukamu KOOpOUHAMHOU NPAMOU.

JlexapToBbl KOOpAMHATHI Ha IJIOCKOCTH;, KOOPJAMHATHI TOUKH. KoopauHaThl
cepelrHbl oTpe3ka. DopMyna pacCTOSHUS MEXKIY JIBYMsI TOYKAMH IUIOCKOCTH.
VYpaBHeHue npsiMOi, yriioBod KOI(OUIIMEHT MpsSIMOi, YCIOBHE MapauieIbHOCTU
NpSAMBIX. YPaBHEHHE OKPYXHOCTH C LIEHTPOM B Hauaje KOOPAUHAT U 8 .J1000uU
3a0aHHOU MoUKe.

['padrueckas unTEepIpeTalvsl YpaBHEHUHN C ABYMsI IEPEMEHHBIMHU U X CUCTEM,
HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX CUCTEM.

T'eomempusn

IIpocreiiimme reomerpudeckue GUrypbl

Touka, npsimast. OTpe3ok, ayd. Yron. Buasl yrioB. CMeXHbBIE U BEPTUKAIbHBIE
yrbl. buccekrpuca yria.

[lepecekaromuecss W mapajuiesibHble MpsMble. llepneHauKysspHbIE NOpSIMBIE.
[Ipu3Haku mapamienbHOCTH TpsAMBIX. CBOMCTBA IMMAapajuIeNIbHBIX  MPSMBIX.
[IepnieHaAUKYISIP U HAKIOHHAS K MPSIMOM.

MHOroyrojibsHuKH

TpeyronbHuku. Bumgbl TpeyrodbHUKOB. Mennana, OWCCEKTpHCa, BBICOTA,
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CpeIHssl IMHUS TpeyroibHuKa. [IpusHaku paBeHCTBa TpeyrojabHUKOB. CBOWCTBA U
NPU3HAKK  PABHOOEAPEHHOTO TpeyroiabHuka. CepelrHHbIN NEepPHeHAUKYJIIP
orpe3ka. CymMma yIJOB TpEyrojbHUKA. BHEMHWE YIribl TPEyroJbHHKA.
HepaBeHncTBO TpeyronpHuka. COOTHOHIEHHS MEXAY CTOPOHAMH W yIrjaMu
TpeyroiasHuka. Teopema ITudaropa.

[TogoGubie TpeyronpHuku. [lpu3Haku m1OAOOMS TPEYroJbHUKOB. TOUKH
NepecevyeHnsl MeauaH, OUCCEKTPUC, BBICOT TPEYrOJbHUKA, CEPEIUHHBIX
NEPHEHANKYJIIPOB CTOPOH TPEYrojbHUKA. CBOMCTBO OMCCEKTPUCHI TPEYTOJIbHHKA.
Teopema @aneca. MeTpuyeckue COOTHOILIEHHUS B IIPSAMOYTOJIBHOM TPEYTOJIBHUKE.
CHHyC, KOCHHYC, TaHI€HC, KOTAHIE€HC OCTpPOro yria MNpSIMOYIOJbHOTO Tpe-
yroiibHUKa U yriaoB ot 0 go 180. dopmyiibl, CBA3BIBAIOIINE CHUHYC, KOCHHYC,
TaHI'€HC, KOTAHI'€HC OJHOTO M TOro ke yria. Pemenune tpeyrosbHukoB. Teopema
CHUHYCOB U T€OpEMa KOCHHYCOB.

YUeThIpEXYTOTBbHUKMU. [Tapannenorpamm. CaoiicTBa u MPU3HAKH
napayienorpamma. I[IpsmMoyroabHUK, poMO, KBaapaT, UX CBOWCTBA U TMPHU3HAKHU.
Tpaneuus. CpenHsis JINHAS TpalleLUU U €€ CBOMCTBA.

MHoroyronbHuKkH. Bplmykible MHOToyrojibHUKA. CyMMa yIJIOB BBIITYKJIOTO
MHOTrOyroyibHuKa. [IpaBuiabHbIE MHOTOYTOJIBHUKH.

Oxkpy:xHOCTBH U KpYT. ['eoMeTpUYecKue NOCTPOEHUS

OKpyHOCTb M KpYI. OJEMEHTBl OKPYKHOCTM M Kpyra. LleHTpanbhHble H
BIIMCaHHbIE yrubl. KacarenpHas K OKpPYKHOCTM M €€ CBOWCTBa. B3amMmHOe
PACIIOJNIOKEHUE NPSIMOM M OKPYKHOCTH. ONMCaHHAasE UM BIUCAHHAs OKPYKHOCTH
TPEYTrOJbHUKA. BrMcaHHbIE M OINHUCAHHBIE YETBIPEXYTOJBHHUKU, MX CBOMCTBA H
IpU3HaKH. BrimcaHHbIE U ONTMCAHHBIE MHOTOYTOJIbHUKH.

['eomerpuyeckoe mecto Touek (I'MT). CepenuHHbIN MEPIICHIUKYIISP OTpe3Ka U
ouccekTpuca yria kak [MT.

['eoMeTpuyeckue MOCTPOEHUS LMPKYJIEM M JUHEHKOW. OCHOBHBIE 3a/Jaud Ha
IIOCTPOCHUE: IIOCTPOCHUE YIUVIA, PABHOIO JAHHOMY, IIOCTPOCHHUE CEPEIUHHOIO
NIEPIICHNKYJIApAa JAHHOIO OTPE3Ka, IOCTPOCHHUE IPAMOW, NPOXOMSIIEH dYepes
JAHHYIO TOYKY U TEPICHIUKYISIPHON JaHHON MPSAMOMN, TOCTPOCHUE OMCCEKTPUCHI
nanHoro yria. [loctpoenue TpeyrosgbpHuKa 110 3aaHHbIM diemenTam. Merog ['MT
B 3371a4ax Ha IIOCTPOEHUE.

H3MepeHne reOMETPUYIECCKHUX BCJINYHNH

JnuHa otpe3ka. PaccTrosiHne Mexay IByMsi TOUKaMH. PaccTOsSiHME OT TOYKH 10
psAMon. PaccTosiHre Mex 1y napajjieIbHbIMU IIPSIMBIMU.

[IepumMeTp MHOTOYTOJIbHUKA.

JlnvHa okpyXHOCTHU. [[MMHA Nyryu OKPY>KHOCTH.

I'panycHas mepa yria. BennunHa BOMCAaHHOIO yIvIa.

[TonsiTuss Tom@aan MHOToyrojibHUKa. PaBHOBenwkue ¢urypsl. Haxoxnenue
IUIOIAAM  KBajJpara, MpsIMOYrOJbHUKA, M[apajulelorpamMma, TpeyroJIbHUKA,
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Tpamneruu.
[Monsitue tomanu kpyra. [lmomanas cektopa. OTHOIIEHWE —TUIOIIAICH
oA0OHBIX GUTYP.

JlekapToBbIe KOOPAMHATHI HA MJIOCKOCTH

dopmyna paccTOsHUA MEXAY ABYMs Toukamu. KoopauHaTsl cepeiuHbl OTpe3Ka.
YpaBHenue Gurypol. YpaBHEHHUS] OKPYKHOCTH U MPSMOM. YTI0BOH KO3 PHIHEeHT
IIPSAMOM.

BexTopbl

[Tonsarue BexkTopa. Moayns (yiHa) BekTopa. PaBubie BekTophl. KominHeapHbie
BeKTOpbl. KoopauHaTel Bektopa. Clio)KeHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uuciio. CKalsIpHOE MpOoU3BeleHHE BEKTOpoB. KocHHycC yria Mexay
JIBYMSI BEKTOPAMMU.

I'eomeTpuyeckue npeodpa3oBaHus

[TonsitTue o mpeoOpazoBanuu Qurypsl. JBrkeHue Qurypbl. Bunsl aBuxeHus
¢Gurypsl: napauienbHbIi IEPEHOC, OCEBasi CUMMETpPHUSI, LIEHTpaJIbHAas CUMMETpUS,
noBopoT. PaBubie purypsl. ['omoTteTus. [lonodue guryp.

JJIeMEHThI JIOTUKH

Onpenenenue. AkcMoMbl U Teopembl. Jloka3aTenbCcTBO. [[oKazaTenbCTBO OT
npotuBHOro. Teopema, oOpaTHas naHHON. HeoOxoammoe U 10CTaTOYHOE YCIOBUS.
YnotpebieHue JTIOTH4ecKux CBSI30K eCi..., Mo ..., mo2oa U mojbKo mozod.

I'eomeTpus B HCTOPUYECKOM PAa3BUTHH

N3 wucropum reomerpun, «Hauvama» EBkimmpma. HMcropus nstoro mnocrynara
EBxinna. Tpuronomerpus — Hayka 00 MU3MEPEHHH TPEyroibHUKOB. [locTpoenue

MpaBUJILHBIX MHOTOYTOJILHUKOB. Kak 3aponunace ujes KoopJauHar.
H.U. Jlo6auerckuii. JI. Ditnep. @anec. [Tudarop.
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TemaTH4yeckoe IVIAHHPOBAHMUE C qmlccauneﬁ YaCcoB HaA M3y4CHHE Ka)KIlOﬁ TEMBbI

5 knacc (mamemamuka)

Ne

Tema

KosanvectBo
4acoB
(I BapuaHT)

XapaKTepl/ICTl/lKa OCHOBHBIX BUJI0B I€ATCJIBHOCTH YYaIIUXCH

HatypanbsHble uncna.

20

Onucviéamsb CBOMCTBA HATYPAIBHOTO psifia. UUTaTh U 3aMKMChIBaTh HATypaJIbHBIC
YyuCia, CPAaBHUBATh U YIOPSI0YUBATH UX.

Pacnosnasams Ha yepTexax, puCyHKax, B OKPYKarOIIEM MUPE OTPE30K, MPSAMYIO,
Jy4, TNIOCKOCTh. [IpuBOANTH MpUMEpBI MOJIENEH 3TUX GUryp.

H3mepame nauHbl 0Tpe3KOoB. CTpOUTH OTPE3KHU 3aJaHHOM JUIMHBL. Pemiats 3a1aun Ha
HaXO0XJICHUE JJINH OTPE3KOB. BbIpaxkaTh OAHU €IUHULIBI JJIMH Yepe3 APYTHE.
[IpuBOAUTH MpUMEPHI PUOOPOB CO MIKATAMH.

Cmpoums Ha KOOPAUHATHOM JTy4€ TOUKY C 3aJJaHHON KOOPAMHATOM, ONPEAEsATh
KOOPANHATY TOYKH

Crnoxenue u

BBIYHNTAHUC
HaTypaJIbHbBIX YUCCII.

33

Dopmynuposams CBOMCTBA CI0KEHUS M BBIYUTAHUS HATYPAJIbHBIX YHCEN,
3alUChIBAaTh 3TH CBOMCTBA B BUE (popmyi. [IpuBoAUTE IPUMEPHI UUCIOBBIX

1 OYKBEHHBIX BbIpaxkeHui, popmysi. CoCTaBISITh YUCIOBBIC U OYKBEHHBIC BHIPAKEHUS
10 YCJIOBUIO 33/1auu. Pemats ypaBHEHUs HA OCHOBaHUU 3aBUCUMOCTEN MEXKITY
KOMITOHEHTaMU JIeHCTBUH CIIOKEHUS U BbIYUTaHUsl. PeraTh TEKCTOBBIC 3a/1a4u C
MIOMOIIIBIO COCTABJICHUSI YPABHEHHUIA.

Pacnosnasams Ha yepTexax U pUCyHKax yrijibl, MHOTOYTOJIbHUKH, B YACTHOCTH
TPEYTOJIbHUKH, TPIMOYTOJIBLHUKHU. Pacrio3HaBaTh B OKPYKAIOIIEM MUPE MOJIEIN ITUX
duryp.

C noMol1IbI0 TPAaHCHIOPTHPA U3MEPATH TPAAYCHBIE MEPHI YTIIOB, CTPOUTH YTJIbI
3aJIaHHOM TPayCHOU MEPBI, CTPOUTH OMCCEKTPUCY TAaHHOTO yTJIa.
Knaccudunuponats yriasl. KnaccuduuupoBath TpeyroJbHUKU MO KOJUYECTBY
pPaBHBIX CTOPOH U 1O BUAaM uX yriioB. ONUCHIBaTh CBOMCTBA MPSIMOYTOJIbHUKA.




Haxooums ¢ nomo1ipio (opMyI1 MepUMETPHI MIPSIMOYTOIbHIKA U KBaapaTa. Pemats
3a/1a4v Ha HaXOXJACHUE MEPUMETPOB NPSIMOYTOJIbHUKA M KBapaTa, rpalyCHON MepbI
YTJIOB.

Cmpoumbs TOTUYECKYIO LETIOYKY PACCyKACHUM, CONIOCTABIATh IMOJTYy4YCHHBIH
pe3yJabTaT ¢ YCIOBUEM 3aJauH.

Pacnosznasams Gurypsl, UMeOIIME OCb CHMMETPUU

VYMHOXEHHE u
JEJIEHNE
HaTypaJIbHBIX YUCET.

37

Dopmynruposams CBOMCTBA YMHOKEHUS U JCIICHUS] HATYPAJIbHBIX YKCEJI, 3aMUChIBATh
3TH CBOMCTBA B Buje Gpopmyi. PemiaTe ypaBHEHUS HA OCHOBaHUU 3aBUCUMOCTEHN
MEXy KOMIIOHEHTaMU apu(pMETUYECKHUX ACHUCTBUH.

Haxooums ocTaToOK MpH JIeJICHUH HAaTypaldbHBIX yucell. [1o 3a1aHHOMY OCHOBaHUIO U
MOKA3aTeNI0 CTETIEHN HAaXOAUTh 3HAUEHUE CTETICHU YHCTIA.

Haxooums mnmomaay npsMOyroJbHUKA U KBaJpaTa ¢ TOMOIIbI0 popmyi. Beipaxarts
OJIHU €IMHUIIBI TUIOIAIN Yepe3 ApyTHe.

Pacnosnasams Ha yepTexax U puCyHKaX MPsIMOYTOJIBHBIN Mapajlieenuie],
nupamuay. Pacrio3HaBaTh B OKpYXKaIoIeM MUPE MOJIETH ITHX (QUTyp.

H306paxcams pa3BEPTKU NMPAMOYTOJIBHOTO Mapaljiesienuneaa U TupaMH/ibl.
Haxooumwb 00bEMBI IPSMOYTOJIBHOTO Mapajuiesienumea 1 Kyoa ¢ moMoiibo Gopmy.
BoipaxkaTe o1HU enuHUIBl 00BEMA Uepes3 ApyTrue.

Pewams xoMOMHATOPHBIE 337241 C TTIOMOIIBIO Iepedopa BapUaHTOB

OOBIKHOBEHHBIE
JpoOu.

18

Pacnosnasams 0OBIKHOBEHHYIO 1p00Ob, IPaBUIIbHBIE U HEMPAaBUIIbHBIE JPOOH,
CMEUIaHHbIE YUCIa.

Yumamow v 3anucviéams 0OBIKHOBEHHBIE APOOH, cMelllaHHbIe yncaa. CpaBHUBATD
OOBIKHOBEHHbIE APOOU C paBHBIMU 3HaMeHaTeaMH. CKIaAbIBaTh U BHIYUTATh
O0OBIKHOBEHHBIE APOOU C paBHBIMU 3HaMeHaTesaMu. [Ipeodpa3oBbIBaThH
HEMpaBUWIbHYIO Ip0Ob B CMEIIAHHOE YUCJIO, CMEIIAHHOE YUCJIO B HEMIPABUIIbHYIO
Ipo0b. YMETh 3alMChIBATh PE3YNIbTAT JEICHUS ABYX HATYpaJbHbIX YUCEN B BUE
0OBIKHOBEHHOM IpOoOH

Jlecstuanbie qpoou.

48

Pacnosznasams, anTaTh M 3aMUCHIBATH JIECATUYHBIC TpoOu. HaszpiBaTh pa3psisl




JECATUYHBIX 3HAKOB B 3aIUCH JECATUIHBIX ApoOeit. CpaBHUBATH JAECATUIHBIC IPOOH.
OKpyTIATh JECATUIHBIC IPOOH U HATypaIbHbIC YUCia. BRIMOTHATE IPUKUIKY
PE3yNbTAaTOB BRIUMCICHUN. BRIMOMHATE apudMeTHIeCKnue TeHCTBUS HAJl
TECATUYHBIMH JIPOOSIMHU.

Haxooumyw cpennee apudmernyeckoe HECKOIbKUX uncell. [IpuBoauTh npuMepbl
CpPEIHUX 3HAYCHUH BEJIMYMHBI. Pa3bsCHATH, UTO TAKOE «OJWH MPOLICHTY.
[IpencraBisiTh TPOLICHTHI B BUJE ASCATUYHBIX APOOCH U ACCATUYHBIC APOOH B BUJC
MPOLIEHTOB. HaXoAuTh MPOIEHT OT YMCJIIAa U YUCJIIO 110 €T0 MPOIEHTaM

[loBTOpEHNE
CUCTEMaTHU3ALIM
14
y4e0HOTO
MaTepuaa.
Uroro: 170




6 K1acc (mamemamuxa)

KoandecTBo
Ne Tema JacoB XapaKkTepuCTHKA OCHOBHbIX BUI0B JACATEIbHOCTH YYAIUXCH

Dopmynuposams ONPEICIICHHUS OHATUI: IETUTENb, KpaTHOE, IIPOCTOE YHCIIO,
COCTaBHOE YMCJIO, OOIIMHI JEIUTEIb, HAUOOIbIINI OOIIHI JEJIUTEIb, B3AUMHO
JlemuMocThb MIPOCTHIC UKclia, 0011Iee KpaTHOE, HAaUMEHbIIIee 00I1ee KpaTHOE 1 MPHU3HAKH

1 HaTypajabHbIX 22 IenuMocTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

yucell. Onucwvisamyo nipaBuiia HaXoXKaeHUs HauoOoJbiero oduero aenurens (HOJL),
HauMeHblero oomero kpartHoro (HOK) HeckosbkuX yncen, pa3ioxKeHus
HATypaJbHOTO YHCIIa HA IPOCTHIC MHOKUTEITH

Dopmynuposams ONPECIICHNS TOHATUNA: HECOKpaTUMas IpoOb, 00U
3HaMeHaTelb ByX JIpo0eii, B3auMHO 0OpaTHbie unciia. [IpuMeHs I Th OCHOBHOE
CBOMCTBO 1po0u Jj1si cokpaienus apooeit. [IpuBoauts 1podu kK HOBOMY
OOBIKHOBEHHBIE 3HameHateno. CpaBHUBATH OOBIKHOBEHHBIC IPOOU. BhIMonmHATE apudmMeTnyeckue
TpoOH. NEeWCTBUS HaJl OOBIKHOBEHHBIMH JIPOOSMHU.

Haxooumw npoOb OT 4nciia ¥ 9UCIIO MO 3aIaHHOMY 3HAYEHUIO €ro IpooHu.
[IpeoOpa3oBbIBaTh OOBIKHOBEHHBIE APOOH B JecaTHYHBIC. HaxoauTh necatuanoe
npubIMKEeHNE OOBIKHOBEHHOMN ApooH

Dopmynuposams ONPENEIICHNS IOHATUI: OTHOLIEHUE, TPONOPLHSL, IIPOLEHTHOE
OTHOUIEHUE IBYX YMCEJI, IPSIMO MPONOPLIHUOHAIbHBIE U 00PATHO
MPONIOPLIMOHAJIBHBIE BENIMYHHBL. [ [pUMEHSATH OCHOBHOE CBOMCTBO OTHOLLICHUS U
OtHOmEHN 151 35 OCHOBHOE CBOMCTBO Mponopuuu. I IpuBoauTh MpuMepbl U OMUCHIBATH CBOMCTBA
IPOTIOPLINH. BEJIMYMH, HAXOSIIHUXCS B IPSMON U 0OOpaTHON MPOMOPIMOHAILHBIX
3aBUCUMOCTX. HaxoauTh MPOLEHTHOE OTHOLIEHUE ABYX YHCEIL. JleNUTh YUCIIO Ha
IIPONIOPLIMOHAIIBHBIE YACTH.

3anucwvleams ¢ TOMOIIBIO OYKB OCHOBHBIE CBOMCTBA APOOHU, OTHOILICHUS,




MIPOIIOPLIHAH.
Ananuzuposams nHOOPMALINIO, TPEICTABICHHYIO B BUJE CTOIOYATHIX U KPYTOBBIX
nuarpamm. [IpeacTaBisaTs HHGOPMAITIIO B BUIE CTOJIOYATHIX M KPYTOBBIX
Jarpamm.

Ilpueooums ipuMepsbl CirydaliHbIX cCOOBITHN. HaXoauTh BEpOATHOCTH CIIy4altHOTO
COOBITHS B OMBITAX C PABHOBO3MOXKHBIMHU HUCXOJaMHU.

Pacnosznasams Ha yepTexax U pUCyHKaX OKPYKHOCTb, KPYT, HLHJIIMHAP, KOHYC,
cdepy, 1map u ux 31eMeHThl. Pacrio3HaBaTh B OKpYKarOIIEeM MUPE MOJIEIH dTUX
¢buryp. CTpoUTh C MOMOIIBIO ITUPKYJI OKPYKHOCTD 3a/IaHHOTO pajinyca.
N3o0paxkath pa3BEPTKH MIIMHAPA U KOHYca. Ha3zpiBaTh puOIMKEHHOE 3HAUEHUE
yucia . HaxoauTs ¢ moMonipio GopMys JJIMHY OKPYXKHOCTH, TIONIAAb Kpyra

PanunonansHubie
yyucila W JEeUCTBUS
HaJ HUMH.

81

IIpusooums IpuMeEpPHI UCIIOIB30BAHUS MOJIOKUTENBHBIX U OTPULATEIBHBIX YHCEIL.
@opMyIMpPOBATH OIPEAEIEHUE KOOPAMHATHON psiMOoi. CTpOuTh Ha
KOOPANHATHOM IIPSAMOM TOYKY C 3aJaHHOW KOOPJAWHATOW, ONIPEACIIATh KOOPAUHATY
TOYKH.

Xapaxmepuzoamsb MHOXKECTBO LeJbIX uncesn. OObSICHITH MOHITHE MHOXKECTBA
paLMOHATIBHBIX YUCEIL.

Dopmynuposams onpeneeHre Moy yucia. Haxoauts Moayns yucna.
CpasHnusamys pallMOHaNbHbIE Yncia. BeimonHaTs apudmMernyeckue 1eicTBUs Hal
palMoOHaJIbHBIMU YHCJIaMH. 3allUChIBaTh CBOMCTBA apu(pMETHUUCCKUX JTCHCTBUIA HAT
panmoHaIbHBIMU YKcliaMu B BUe Gpopmyit. Ha3eiBaTh k03¢ duUlneHT OYKBEHHOTO
BBIPAKCHUA.

Ilpumensme CBOWCTBA NIPU PELIEHUU YpABHEHUN. PemaTe TEKCTOBBIE 3a1a4U C
TTOMOIIBI0 YPABHECHUU.

Pacnosnasams Ha yepTekax v pUCyHKaX MEPIECHANKYISIPHBIE U MTAPAJIIETBHBIE
npsiMble, PUTYpbI, UMEIOLUE OCh CUMMETPHH, LIECHTP CUMMETPHUH. Y Ka3bIBaTh

B OKPY’KaOIIeM MUpe MOAENH 3TUX Gpuryp. @opMyaupoBaTh OrpeaesieHue
MEPIEHIUKYJISIPHBIX TPSMBIX U MapaJIEIbHbIX OPsIMbIX. CTPOUTH C OMOIIBIO
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YTOJIbHUKA MEPIEHIUKYIISIPHBIE TPSIMBIE U MTapaJlIEIbHbIE MPSMBIE.

ObvscHams 1 WUTIOCTPUPOBATH MOHITHE KOOPAMHATHOH mitockocTu. CTpOUTh Ha
KOOPJIMHATHOM TUIOCKOCTH TOYKH C 33JaHHBIMH KOOPJAHHATAMM, OIIPEAEIATh
KOOpAMHATHI TOYEK Ha MI0CKOCTU. CTPOUTH OTAENIbHbIE IPAPUKU 3aBUCUMOCTEN
MEX/1y BEJIMYMHAMMU 110 TOUKaM. AHAJIM3UPOBATh rPa(UKU 3aBUCUMOCTEN MEXKIY
BEJIMYMHAMU (pacCTOSIHUE, BPEMsl, TEMIIEpATypa U T. I1.)

[ToBTOpEeHUE u
CUCTEMATHU3ALIUS 19
y4eOHOT0

MaTepHaIa.

Uroro: 204




7 knacc (anzebpa)

Ne

Tema

KoandecTBo
YacoB

XapaKTepMCTmca OCHOBHBIX BU/JI0OB J€ATC/IBHOCTH yHalIuXCH

JInneninoe
YPaBHEHHUE C OJIHOU
IIEPEMEHHOM.

17

Pacnosnasams 4uCcnoBbIE€ BEIPAXKEHUS U BBIPAKEHUS C IEPEMEHHBIMHU, JINHEUHBIC
ypaBHEHUs. [[pUBOIUTE IPUMEPHI BEIPAXKEHUN C TIEPEMEHHBIMU, JIMHEUHBIX
ypaBHeHU. COCTaBISATh BEIPAXKEHUE C MEPEMEHHBIMU 10 YCJIOBHUIO 33/1a4H.
BrimonHaTe npeoOpa3oBaHus BeIpAKEHUN: MPUBOAUTH MOJ00HBIE ClaracMsle,
packpbiBaTh CKOOKH. HaxouTh 3HaueHUE BBIPAKECHHS C IEPEMECHHBIMH PH
3a/IaHHBIX 3HAYEHUAX NepeMeHHbIX. KitaccupunupoBarh ajiredpandeckue
BbIpakeHUA. ONIMCHIBATH LIEJIBIE BHIPAKEHHUS.

Dopmyruposams ONPECICHUE TMHEWMHOTO YpaBHEHHUs. Pemars TuHerHOoe
ypaBHEHHE B 00111eM Buje. UHTEepripeTHpOBaTh YpaBHEHUE KaK MaTEeMaTHYECKYIO
MOJIEJIb pesIbHOM cuTyanuu. OnuchIBaTh CXEMY PEIICHUS TEKCTOBOM 3a/1a4H,
IIPUMEHSATH €€ 11 PELICHUs 3a1a4

[{esbie BbIpaXeHUs.

68

Dopmyauposams.

onpeodeieHus; TOXKIECCTBEHHO PABHBIX BBIPAXKEHUMN, TOKIECTBA, CTETICHH C
HaTypaJIbHBIM ITOKA3aTeJIEM, OJHOWIEHA, CTAHAAPTHOTO B OJHOUIECHA,
kod(duieHTa oJHOUIEHA, CTENICHU OTHOYJIEHA, MHOTOYJICHA, CTEIIEHU
MHOT'OYJIEHA;

ce0Ucmea: CTENIEHU C HaTypaJIbHbBIM MTOKA3aTeNEM, 3HAKa CTENICHU;

npasuna: 10Ka3aTeabCTBA TOXKICCTB, YMHOXKECHUS OJHOWIEHA HA MHOTOYJIEH,
YMHOKEHUSI MHOTOYJICHOB.

/Jloxa3vieams CBOMCTBA CTEIIEHU C HATYPaJbHBIM MTOKA3aTeJIeM. 3allUChIBATh U
JIOKa3bIBaTh (POPMYJIbI: TPOU3BEICHUS CYMMBI U Pa3HOCTH JBYX BBIPOKCHUH,
Pa3HOCTU KBaJAPATOB JBYX BBIPAXKECHUI, KBaJpaTa CyMMBbI U KBaJpaTa pasHOCTH
JIBYX BbIpa)KE€HUM, CyMMBbI KyOOB U Pa3HOCTU KYOOB JIBYX BBIPAYKEHUI.




Buviuucnsame 3HaueHNE BBIPAKEHNUN C IEpeMEHHBIMU. [[puMeHsTh CBOKCTBA
CTETICHHU I TPeoOpa30BaHus BEIpaKEHUI. BBIMONHATE yMHOKEHHE OTHOWICHOB
Y BO3BEJICHUE OJHOWICHA B CTEIICHb. [[pUBOINTL OTHOYIIEH K CTAaHIAPTHOMY BH]Y.
3anuceIBaTh MHOTOYJIEH B CTAHAAPTHOM BH/JIE, ONIPEIENIATH CTEIIEHbh MHOTOYJICHA.
[TpeoOpa3oBbIBaTH MPON3BEAECHUE OJHOWIEHA U MHOIOWIEHA; CyMMBI, Pa3HOCTH,
IIPOU3BEJCHUS JBYX MHOIOYWICHOB B MHOTOWIEH. BBINOJIHATE pa3iioKeHNe
MHOTrOYJIEHa Ha MHOKUTEIH CIIOCOOOM BBIHECEHHUSI OOILIEr0 MHOYKHUTEIS 32 CKOOKH,
CHI0COO0OM TPYNIHUPOBKH, 10 (GOpMyJIaM COKPAILEHHOTO YMHOXKEHUS U C
IPUMEHEHHUEM HECKOJIbKMX cloco00B. Mcnonp30BaTh ykazaHHbIE IPe0Opa3oBaHus
B [IPOLIECCE PELICHNs YPABHEHUN, JOKA3aTENbCTBA YTBEPKIACHUN, PELICHNUS
TEKCTOBBIX 33]1a4

IIpusooums IpuMeEpHI 3aBUCUIMOCTEH MEXTy BeTUUMHAMU. Paznudate cpenu
3aBHCHUMOCTEH (PYHKIIMOHAIbHBIE 3aBUCUMOCTH.

Onucvleams noHamus: 3aBUCUMON U HE3aBUCUMOMN MEPEMEHHBIX, (YHKLIHH,
aprymenTa GyHKIUM; criocoObl 3ananus GyHkiuu. @opmMyaupoBaTh ONpeaesICHUs
oOnacTu omnpezaeneHust PyHKIMU, 00JacTH 3HadeHU GyHKIUU, Tpaduka GyHKINH,

OyHKIUH. 18 JUHENHON PYHKITUHU, TPSIMON MPOTIOPIIMOHATBHOCTH.
Buiyucname 3HaueHue GyHKIMM 110 33JaHHOMY 3Hau€HUIo aprymenTa. CocTaBiATh
Tabnuipl 3HaueHud GyHkun. CTpouTs rpaduk GyHKINH, 3aJaHHON TaOJIMYHO.
[To rpaduky QyHKIINH, SIBISIOMEHCS MOACIIBIO PealTbHOTO MIPOIIecca, OMPeIesaTh
XapaKTEPUCTUKU ITOTO Tporiecca. CTpouTh rpaduk TMHEHHON PYHKIIMN U PIMON
MPONOPIMOHATILHOCTH. ONUCHIBATh CBOMCTBA 3TUX (DYHKIIHI
IIpusooums npumepsl. ypaBHEHHS C IBYMsI IEPEMEHHBIMU; TMHEHHOTO YpaBHEHUS
Cucremsl C IBYMsI ICPEMEHHBIMU; CHCTEMBI JIBYX JIMHCHHBIX YPAaBHCHHH C JIBYMS
JII/IHCI\/'IHBIXV o5 MEPEMEHHBIMI; PEATBHBIX TPOLECCOB, A1 KOTOPBIX YpaBHEHHUE € ABYMS
ypaBHCHUH C TBYMs MEPEMEHHBIMH HJIM CUCTEMa YPAaBHEHUH C IBYMs ITEPEMECHHBIMU SBIISIOTCS
MepEMEHHBIMHU. MaTEeMaTUYECKUMH MOJIEIISIMHU.

OHpCI[CJIHTB, SABJIACTCA JIM 11apad YUCCJI pCHICHUCM JIAHHOTO YPABHCHUA C IBYMSI
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NIEPEMEHHBIMHU.

Dopmynruposams:

onpeoenenus; PelieHUs YPaBHEHUS C IBYMsI IEPEMEHHBIMU; YTO 3HAYHUT PELIUTh
YpaBHEHHUE C IByMsl IEPEMEHHBIMU; IpapuKa ypaBHEHUS C IBYyMs IEPEMEHHBIMY;
JMHEMHOIO YpaBHEHUS C IBYMS IEPEMEHHBIMU; PEIICHNUS CUCTEMb] YPABHEHUH C
JByMsI IEPEMEHHBIMU;

C6801iCMea YPAaBHEHHH C JByMS IEPEMEHHBIMH.

Onucvieams: CBOICTBA rpauKa JMHEWHOTO YpaBHEHHS B 3aBUCUMOCTHU OT
3HaYeHUH K03 (PUIMEHTOB, rpaPUUECKUl METOJ PELLICHUS] CUCTEMBI JIBYX
YpaBHEHUH C IBYMsI IEPEMEHHBIMU, METO/I MMOACTAHOBKU U METOJI CJIOKEHUS JIJIs
PELIEHUS] CUCTEMBI IBYX JTUHEHUHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMHU.
Cmpoumbs rpa@uK TMHEHHOTO YpPaBHEHHUS C IBYMS IEpeMEHHBIMU. Pemarh
CUCTEMBI JIBYX JINHEWHBIX YPaBHEHUN C ABYMS IEPEMEHHBIMH.

Pewiams TekcTOBBIE 33/1a4l, B KOTOPBIX CHCTEMA JIBYX JINHEWHBIX YPaBHEHUN C
JBYMSI IEPEMEHHBIMU SIBJISIETCS MAaTEMAaTUYECKON MOJIEIIBbIO peajIbHOro Mpolecca,
Y UHTEPIPETUPOBATH PE3YJbTAT PEIICHHS CHCTEMbI

[ToBTOpEHNKE u
CUCTEMAaTHU3ALIMS 8
y4eOHOTO

Marepuana.

Uroro: 136




8 knacc (anzeopa)

Ne

Tema

KoanuecTrBo
4acoB

XapaKTepMCTmca OCHOBHbBIX BU/JIOB JI€ATC/ILHOCTH YYAIIUXCH

PanmnonansHbIe
BBIPAKCHUS.

55

Pacnosznasams 11enple palliOHaIbHBIE BBIPAXKEHUS, IPOOHBIE PALIIOHATIBHBIE
BBIPAXKEHUSI, IPUBOJIUTH MPUMEPHI TAKUX BBIPAKCHUH.

Dopmynuposams:

onpeoenenusi: PAIMOHATBHOTO BBIPAXKEHUS, IOMYCTUMBIX 3HAYCHUM MEPEMEHHOM,
TOXJAECTBEHHO PABHBIX BBIPAKEHUM, TOKIECTBA, PABHOCUIIbHBIX YPAaBHEHUN,
pPalMOHAIIBHOTO YPaBHEHUS, CTEIICHH C HYJIEBBIM I1OKA3aTEJIEM, CTETIEHU C LETIbIM
OTpHUIIATEIBHBIM MOKa3aTeIeM, CTAaHIapTHOTO BUJIA YKciia, 0OpaTHOM
MPONOPLHOHAIBHOCTH;

€601icmea.; OCHOBHOE CBOMCTBO pallMOHAIBHON JPOOU, CBOMCTBA CTENEHU C IIEJIBIM

. k
MoKasaTeyieM, ypaBHEHUHN, QYHKIUU Y = — ;
X

npasuna:; CloXeHUs, BBIUUTAHUS, YMHOKEHHUSI, IEJCHUS Apo0eid, BO3BEACHUS
JIpoOU B CTEICHb;

Yycao8ue paBeHCTBA IpOOHU HYJIIO.

/loxa3zvléams CBOWCTBA CTEIIEHHU C LIEJIBIM [TOKA3aTEIIEM.

Onucvieamsy rpaduyecKuil METO pEUICHUS] YPABHEHHM C OJJTHOUM MEepEMEHHOM.
Ilpumensimsb OCHOBHOE CBOMCTBO pallMOHAILHOM APOOU JIJIsi COKPAILICHHUS

u ipeoOpazoBanus apoodeit. [[puBoauTe qpodu K HOBOMY (0011IeMy) 3HAMEHATEITIO.
Haxonutb cymmy, pa3HOCTb, IPOU3BEACHUE U YacTHOE Apo0eii. BoImoaHATh
TOKJIECTBEHHBIE TIPEOOPA30BAHUS PALIMOHAIBHBIX BBIPAKEHUI.

Pewams ypaBHEeHUs ¢ IepeMEHHON B 3HAMEHATENe JPOOH.

Ilpumensamsb CBONCTBA CTETIEHU C LIEJIBIM MTOKa3aTeseM s mpeoOpa3oBaHuUs
BBIPAKCHUM.
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3anucwvieame 9uciia B CTaHAapTHOM BHJC.

k
Bvinonnams nocTpoeHue u ureHue rpapuka GyHKIUN y = —
X

KBagpatasie kopHHU.
JleCTBUTEIbHBIC
YyHcia.

30

Onucvlgams: TIOHSTUE MHOXKECTBA, JIEMEHTAa MHOXKECTBA, CIIOCOOBI 3a/IaHUS
MHOYKECTB; MHOECTBO HATYPaJIbHbIX YHACEI, MHOXKECTBO LIEJIBIX YHUCEIL,
MHOKECTBO PAallMOHAJIbHBIX YHCEN, MHOKECTBO JICHCTBUTEIIbHBIX YUCEN U CBA3U
MEX/1y 3TUMU YHCIIOBBIMU MHOKECTBAMU; CBSI3b MEXKIAY OECKOHEUHBIMU
JECATUYHBIMU JIPOOSMH U PAIlMOHATBHBIMU, UPPALMOHATBHBIMH YHCIIAMHU.
Pacnosnasams panmoHanbHble U UppalHOHAIBHBIE ynciaa. [ IpuBoaguTe npumMepsl
PAlMOHAIIBHBIX YHCENl U HPPALMOHAJIBHBIX YHCEL.

3anucvieams ¢ TOMOIIBIO POPMYJT CBOMCTBA ACHCTBUM C IEUCTBUTEIbHBIMU

YU CIIAMU.

Dopmynruposams:

onpeodenenus; KBaIpaTHOTO KOPHs U3 YHCIIa, apU(PMETHUECKOTO KBaIpaTHOTO
KOpHs U3 YMCJla, PABHBIX MHOYKECTB, [IOJIMHOKECTBA, [IEPECEUYCHUS MHOKECTB,
00BbeIMHEHUS MHOKECTB;

ceoticmeéa: GyHKIMH Y = X°, apu)METHICCKOr0 KBAAPATHOTO KOPHS, QYHKIHH
y=vx.

Jloka3bIBaTh CBOMCTBA apU(PMETUYECKOTO KBAJAPATHOTO KOPHSI.

Cmpoump rpadukn GyHKImi Y = X ny =X .

Ipumensimo oOHATHE APUPMETUYECKOTO KBAJAPATHOTO KOPHS JJI BBIYUCIICHUS
3HAYEHUU BBIPAKCHUM.

Ynpowams BeIpaxkeHus, coaepanie apupmMeTnueckue KBapaTHble KOPHHU.
Pematrs ypaBHeHus1. CpaBHUBaTh 3HAYECHUS BBIPAXKEHUIN. BBINMOIHATH
npeoOpa3oBaHue BHIPAKEHHUM ¢ MPUMEHEHUEM BbIHECEHUSI MHOXKHUTENS U3-T10]1
3HaKa KOpHS, BHECEHUS MHOXKUTEJIS 10| 3HAK KOPHs. BBIMOMHATE 0CBOOOXKACHNE
OT UPPALMOHATILHOCTH B 3HAMEHATeNe APOoOH, aHAIN3 COOTHOLICHUH MEXIy

YU CJIOBBIMU MHOXECTBAMU U UX DJIEMEHTAMHU
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Pacnosnasams m mpUBOIUTE IPUMEPHI KBAAPATHBIX YPABHEHUH PA3IMYHbBIX BHIOB
(TTONTHBIX, HEMOJIHBIX, TPUBEAEHHBIX ), KBaJIPATHBIX TPEXWICHOB.

Onucwvieams B 0011IEM BUJIE PEIIICHUE HETIOJIHBIX KBAIPATHBIX YPaBHEHUN.
Dopmynuposamo:

onpedeneHus: ypaBHEHUS TIEPBOI CTETICHU, KBaJJPATHOTO YPaBHEHHUS; KBaIPATHOTO
TpEXWIeHa, TUCKPUMUHAHTA KBAAPATHOTO YPAaBHEHHUS U KBAaIPATHOTO TPEXUJICHA,
KOpHS KBa/IpaTHOTO TpEXWIeHa; OUKBAPATHOTO YPABHEHUS;

€601iCmM6a KBaJIpaTHOTO TPEXUIICHA;

meopemy Buera u oOpaTHy1o €il Teopemy.

3anucwvlieamsb 1 10Ka3bIBaTh (HOPMYITYy KOpHEH KBaIPpaTHOTO ypaBHEHUSI.

KBanparnsie o

yDABHCHI. 36 HccnenoBath KOTUYECTBO KOPHEN KBAAPATHOTO YPABHEHUS B 3aBUCUMOCTH OT
3HaKa €ro JUCKPUMHUHAHTA.
oxaszvieams meopemol: Bueta (MpsmMyro U 00paTHYI0), O Pa3ioKeHUU
KBAJIPaTHOT'O TPEXWIEHA HA MHOXHUTEIIH, O CBOMCTBE KBAPATHOIO TPEXWICHA
C OTPULATEIILHBIM JUCKPUMUHAHTOM.
Onucvleams HA TPUMEPAX METOJ 3AMEHBI IEPEMEHHOM JIJIS PEIICHUS YPABHECHUIA.
Haxooumws xopHU KBaJpaTHBIX YpaBHEHUN Pa3IU4HbIX BUAOB. [[puMeHATH
Teopemy Buera u oOpatHyto eii Teopemy. BBITIOTHATE pa3iioskeHne KBaPaTHOTO
TpEXWICHA HA MHOXUTENN. HaxoIuTh KOPHU ypaBHEHUN, KOTOPBIE CBOASTCS K
KkBagpaTHbIM. COCTaBIIATh KBaJAPATHBIE YPABHEHUS U YPABHEHHUSI, CBOASIINECS K
KBaJIPaTHBIM, SIBJIIIONIMECS MATEMATUYECKUMU MOJIEISIMUA PEATIbHBIX CUTyallui

IToBTOpEeHue

CHUCTEMATHU3ALUS 15

yueOHOTO

Marepuana.

Uroro: 136
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9 knacc (anzeopa)

Ne

Tema

KoandecTBo
4acoB

XapaKTepHCTmca OCHOBHBIX BU/IOB JI€ATC/IbHOCTH YYalllUXCHA

Hepasencraa.

25

Pacnosnasams v TpUBOANTH MIPUMEPHI YHCIIOBBIX HEPABEHCTB, HEPABEHCTB C
IIEPEMEHHBIMU, JIMHEUHBIX HEPABEHCTB C OJTHOW MIEPEMEHHOM, JBOMHBIX
HEPABEHCTB.

Dopmyauposams:

onpeoenenus; CPAaBHEHUS IBYX YHCEJl, PELIECHUs HEPABEHCTBA C OJHOM
[IEPEMEHHOM, PABHOCWIBHBIX HEPABEHCTB, PELIEHUS CUCTEMBI HEPABEHCTB C
OJIHOM NIEPEMEHHOM, 00JIaCTU ONPEETICHUS BEIPAKEHHUS,;

C80UCMBa YACIIOBBIX HEPABEHCTB, CIIOKEHUSI 1 YMHOKEHUS YUCIOBBIX
HEPABEHCTB

/loxa3zvlieamb: CBOMCTBA YUCIIOBBIX HEPABEHCTB, TEOPEMBI O CIIOKEHUU U
YMHOKEHUH YHCJIOBBIX HEPABEHCTB.

Pewams nuHeiHbIE HEpABEHCTBA.

3anuchIBaTh PEIICHUS] HEPABEHCTB U UX CUCTEM B BUJE YMCIOBBIX IPOMEKYTKOB,
00BbEIMHEHUS, TIEPECEUCHUSI YUCIIOBBIX IPOMEXKYTKOB. Pemiate cucremy
HEPABEHCTB ¢ OJTHOM nepeMeHHOW. OLIeHNBaTh 3HAYEHUE BBIPAKEHUS.
N300pakaTh Ha KOOPAMHATHON MIPSIMOM 3aJJaHHBIC HEPABEHCTBAMU YHCIIOBBIC
IPOMEKYTKHU

KBagpatnunas
byHKUHS.

45

Onucwvieamsy OHATHE PYHKIIMH KaK MPaBUJIa, YCTAHABINBAIOIIETO CBA3h MEKIY
3JIEMEHTaMH JIBYX MHOYKECTB.

Dopmynuposams:

onpedenenus. HyAs QYHKIIUH, POMEKYTKOB 3HAKOITOCTOSTHCTBA (DYHKIIHH,
dbyHKIIMU, Bo3pacTatomiel (yObIBaloIel) Ha MHOKECTBE; KBaIpaTUIHON
GbyHKIIUY; KBaJPATHOTO HEPABEHCTBA,
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ceoticmea KBaJJpaTUYHOU (QYyHKIIUY;

npasuia MOCTPOCHHS TpaPUKOB PYHKIIHHI ¢ TOMOIIBIO IPeoOpa3oBaHUi BUIA
fx) = f(x) +b;

) = fix + a); f(x) = K(x).

Cmpoums Tpaduku GyHKIIUN ¢ TOMOIIBIO MTpeodpa3zoBanuii Buaa f(x) — f(x) + b;
) = fix + a); f(x) = K(x).

Cmpoumow rpaduk kBaapatudHoil pyHkiuu. [lo rpaduky KBaapaTuyHOM
(GYHKIIMM OMUCHIBATh €€ CBOWCTBA.

Onucblgams CXeMAaTUIHOE PACIIOJIOKEHUE Mapado0Jibl OTHOCUTEIHHO OCH abCIICC
B 3aBUCUMOCTH OT 3HaKa cTapuero Kosg@uimeHTa 1 TMCKpUMHHAHTA
COOTBETCTBYIOIIETO KBAJIPATHOIO TPEXUIICHA.

Pewams xBaipaTHBIE HEPABEHCTBA, UCIIOJIB3YS CXEMY PACIOJIOKEHHS apadoIIbl
OTHOCUTEJIBHO OCH abCIHCC.

Onucvisamsb Tpa@uuecKuil METOJT PEIICHUS CHCTEMBI JIBYX YPaBHEHHI C ABYMS
NEPEMEHHBIMH, METO/I TIOJICTAHOBKHA W METOJI CIIOKCHHS JIJTSI PEIICHUS CHCTEMBI
JIBYX YpaBHEHUH C IBYMSI IEPEMEHHBIMHU, OJTHO U3 KOTOPHIX HE SIBISICTCS
JIMHEUHBIM.

Pewams TexcToBBIC 337241, B KOTOPBIX CHCTEMA JIBYX YPAaBHEHHM C IBYMS
NIEPEMEHHBIMHU SIBIISIETCSI MATEMATUYECKON MOJIETBIO PEaIbHOTO MPOIiecca,

Y UHTEPIPETUPOBATH PE3YyJIbTAT PEIICHHS CHCTEMbI

JIEMEHTBI
[IPUMEPHOU
MaTEMaTHKH.

26

IIpusooumys npumepsl: MaTeMaTHUYECKUX MOJIEEH pealibHbIX CUTYallUH;
OPUKJIAJAHBIX 33]a4; MPUOIMKEHHBIX BEJIMUMH; UCTIONb30BaHN KOMOUMHATOPHBIX
paBUJI CYMMBI M IPOU3BEACHUS; CIIy4ailHbIX COOBITHH, BKITIOUYasl JOCTOBEPHBIE U
HEBO3MOYKHBIE COOBITHSI; OIBITOB C PABHOBEPOSITHBIMHU HCXO/IAMH;
IPEICTaBIICHUS CTATUCTUYECKHUX JAaHHBIX B BUJIE TAOJIULI, AUArpaMM, TpapuKoOB;
VICII0JIb30BaHUs

BEPOSTHOCTHBIX CBOMCTB OKPY’KAIOLIUX SIBJICHUMU.

Dopmynuposamy:
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onpeoenenus; abCOMOTHON MOTPEITHOCTH, OTHOCUTEIIBHON MTOTPENTHOCTH,
JIOCTOBEPHOTO COOBITHS, HEBO3MOKHOTO COOBITHSI; KJIACCHIECKOE OIPEICIICHNE
BEPOSITHOCTH;

npasuia; KOMOMHATOPHOE MPABUIIO CYMMbI, KOMOMHATOPHOE MPABUIIO
IPOU3BEACHUS.

Onucblgams dTallbl peICHUs TPUKIATHON 3a/1a4u.

loacuamo u 3anucvieams GOPMYITy CIOKHBIX MPOILIEHTOB. [IpoBOINUTH
IPOLIEHTHBIE PACUETHI C UCIIOIB30BAHUEM CJIOKHBIX MPOIICHTOB.

Haxooumwb TOYHOCTH NPUOIMKEHUS 110 TaOIUIIEe TPUOIMKEHHBIX 3HAUCHUN
BEeITUYMHBIL. VICTIOh30BaTh pa3audHbIe (HOPMBI 3aIHCH TPUOTMKEHHOTO 3HAYCHHS
Benu4IuHBL. OIeHUBAaTh MPUOTMKEHHOE 3HAUCHUE BEIIMYUHBI.

1Ipo600ums OMBITHI CO CTydyalHbIMU UCXOJaMU. [T0SCHATH U 3aITUCHIBATH
dbopMyITy HaXO0XKIEHUS YaCTOTHI CITy4aifHOTO COOBITHS. ONUCHIBATH
CTATUCTHUYECKYIO OIICHKY BEPOATHOCTH CIIy9aitHOTO coObITHsI. HaxoauTh
BEPOSITHOCTh CITy4ailHOTO COOBITHUS

B OTIBITaX C PABHOBEPOSTHBIMH HCXOaMHU.

Onucbleams dTaIbl CTATUCTHYECKOTO UcciieqoBanus. OdhopmisiTe HHGOPMAIIHIO
B BHjI¢ TaOuIl 1 quarpaMm. M3BiekaTs nHGOpMAIUIO U3 TAOJIHI] ¥ JHArPaMM.
Haxonuth v mpuBOAUTH MPUMEPHI HCTIOIB30BAHMS CTATUCTUYECKHIX
XapaKTEPUCTUK COBOKYITHOCTU JAHHBIX: CPEIHEE 3HAUCHHE, MOJIa, pa3Max,
MeJIiaHa BRIOOPKH

YuciioBwle
OCJIENOBATEIHLHOCTH.

20

1Ipusooums npumepul. OCIENOBATEIHLHOCTEH; YUCIOBBIX MOCIEA0BATEILHOCTEN,
B YaCTHOCTU apu(METUUYECKON U TEOMETPUUECKOMN MPOTPeCcCUii; CIIOIb30BAHUS
IIOCJICIOBATEILHOCTEN B PEAIbHOM KU3HU; 3a71a4, B KOTOPBIX PacCMaTPUBAOTCS
CYMMBI ¢ OECKOHEYHBIM YUCJIOM CIIaraeMbiX.

Onucvigams: TIOHATHSI TIOCIIEIOBATEIIBHOCTH, YJIEHA MTOCIEA0BATEIBHOCTH;
CrocoOBI 3aaHus TIOCIE0BATENbHOCTH.

Buluucnsame 4neHsl N0CIe10BaTEIbHOCTH, 33JaHHON (hOPMYIION n-ro WwieHa Win
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PEKYPPEHTHO.

Dopmyruposams:

onpeoeneHus: apuHPMeTHIECKON MPOrPecCruu, FeOMETPUIECKON TPOrPECCUU;
CB80liCMEa YICHOB TEOMETPUUECKON 1 apu(METHUECKON MPOTPECCUil.
3aoasamob apuPMETUUECKYIO U TEOMETPUUECKYIO MPOTPECCUU PEKYPPEHTHO.
3anucwvieame u nosichams HOPMYJIIBI OOIIETO YjieHa apU(PMETHUECKON U
FeOMETPUUECKON IIPOTrPECCUM.

3anucvieams u 0okasvieams: POPMYJIIbI CYMMBI N MIEPBBIX YWICHOB
apu(pMETUIECKON U TeOMETPUUECKOM Mporpeccuit; GopMyIibl, BhIpakaroIiue
CBOMCTBA WICHOB apU(PMETUUECKON U TEOMETPUUECKON TPOTrPECCHil.
Buvruucnams cymmy 0€CKOHEUHON T€OMETPUYECKON IPOTPECCUH, Y KOTOPOU

| g | < 1. [IpencraBisars OeCKOHEUHBIC TIEPUOUUCCKUE IPOOH B BUIC
0OBIKHOBEHHBIX ApOOEH

IloBTOpEHHE 51
CUCTEMAaTHU3ALIMS 16
y4eOHOTO MaTepHaia.
Uroro: 132
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7 Kaacc (2eomempust)

Ne

Tema

KoandecTBo
4acoB

XapaKTepHCTmca OCHOBHBIX BU/I0B J1€ATC/ILHOCTH YYAIIUXCH

[Ipocrenimue
rEOMETPUYECKHE

burypsl
CBOMCTBA.

n

ux

15

IIpusooums puMeEpPbl TEOMETPUUECKUX PUTYD.

Onucvieams TOUYKY, IPSIMYIO, OTPE3OK, JIy4, YTOJL.

Dopmyruposams:

onpeoenenus; paBHbIX OTPE3KOB, CEPEUHBI OTPE3KA, PACCTOSTHUS MEXAY ABYMS
TOYKaMH, JOMIOJHUTEIIbHBIX JIy4el, pa3BEPHYTOTO yTJIia, PABHBIX YTJIOB,
OUCCEKTPUCHI YIJIa, CMEXXHBIX U BEPTUKAJIBHBIX YIJIOB, IEPECEKAIOITUXCS
NPAMBIX, IEPIEHIUKYISPHBIX TPSAMBIX, IEPIEHANKYIISIPA, HAKIOHHOM,
pacCTOSTHUSI OT TOYKH JI0 MPSMOI;

ce0Ucmea: pacloaoKEeHU TOUEK Ha MPSAMOU, N3MEPEHNS OTPE3KOB U YTJIOB,
CMEXXHBIX U BEPTUKAJIBHBIX YIJIOB, IEPIICHAUKYJIIIPHBIX MPSIMBIX; OCHOBHOE
CBOWCTBO IPSIMOM.

Knaccugpuyuposeams yripl.

Jlokazvieamb: TEOPEMBI O NIEPECEKAIOIINXCS MTPSMBIX, O CBOMCTBAX CMEXHBIX U
BEPTUKAIBHBIX YIJIOB, O €AWHCTBEHHOCTHU MPSIMOM, NEPIIEHAUKYIJISIPHON JAaHHOU
(comydaii, Korja TOYKa JIKUT Ha JAHHOM MPSMOH ).

Haxooumw nnuny oTpeska, rpalyCHYI0 MEpPY yria, UCIOJIb3ysl CBOMCTBA UX
U3MEpPEHUM.

H306pasicamsb ¢ TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB T€OMETPUUECKUE (PUTYPHI:
OTPE30K, JIy4, YTOJI, CMEXHBIC U BEPTUKAJIbHBIC YIJIbl, IEPIICHIUKYJISIPHBIC
MpsIMbIE, OTPE3KHU U JTyUH.

llosichamy, 94TO TaKOE aKCUOMA, ONPEIEIICHHUE.

Pewams 3anaun Ha BBIYUCIIEHUE U IOKA3aTeNIbCTBO, TPOBO/II HEOOXOAUMbIE
JIOKAQ3aTEIbHBIC PACCYXKICHUS
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TpeyronbHuKH.

18

Onucwviéams CMBICI TIOHATUS «paBHBIE GUTYpb. [IpHBOIUTE MpUMEPHI paBHBIX
buryp.

H306pascams 1 HAXOAUTH HA PUCYHKaX PaBHOCTOPOHHME, paBHOOEPEHHBIE,
IPSIMOYTOJIBHBIE, OCTPOYTOJIBHBIE, TYIIOYT'OJIBHBIE TPEYTOJIBHUKH U UX JJIEMEHTHI.
Knaccugpuyuposams TpeyroibHUKH 110 CTOPOHAM U yIJIaM.

Dopmyruposams.

onpeoeneHus; OCTPOYTOJIbHOTO, TYIOYTOJIbHOTO, IPSIMOYTOJILHOTO,
paBHOOEPEHHOTO, PABHOCTOPOHHETO, Pa3HOCTOPOHHETO TPEYTOJIbHUKOB,;
OMCCEKTPUCHI, BEICOTHI, MEJMAHbI TPEYTOJIbHUKA; PABHBIX TPEYTOJIbHUKOB;
CEpPEAUHHOTO MEPIECHINKYIISIPA OTPE3KA; IEPUMETPA TPEYTOJIbHUKA,

ceoticmea: paBHOOEIPEHHOT O TPEYTOJIbHHUKA, CEPENNHHOTO EPIEHANKYIIIPA
OTpe3Ka, OCHOBHOT'O CBOMCTBA PABEHCTBA TPEYTOJIbHUKOB;

NpU3HAKY. PaBEHCTBA TPEYTOJILHUKOB, PABHOOEAPEHHOIO TPEYTOJIbHUKA.
/loxa3zvlieamsb TEOPEMBI: O EAUHCTBEHHOCTH IIPSAMOM, IEPIIEHANKYJIIPHON JaHHON
(caydaid, Korja TO4YKa JIeKHUT BHE TaHHOM NPSIMOiA); TP MpU3HAKA PAaBEHCTBA
TPEYroJIbHUKOB; MPU3HAKH PABHOOEIPEHHOTO TPEYTOJIbHUKA; TEOPEMBI O
CBOMCTBaX CEPEeIMHHOIO MEPIEHIUKYIIAPa, PABHOOEIPEHHOTO U
PABHOCTOPOHHETO TPEYIOJIbHUKOB.

Paszvsachams, 4TO Takoe TEOPEMA, ONIUCHIBATh CTPYKTYPY TeopeMbl. OObIICHSATH,
KaKyl0 TeOpeMy Ha3bIBalOT 0OpAaTHOW JaHHOM, B UEM 3aKIIIOUAETCS] METOJ
JI0Ka3aTeIbCTBa OT NPOTUBHOIO. [IpyBOAUTE IPUMEPBI UCTIOJIBL30BAHUS HTOTO
METO/A.

Pemrars 3aj1aum Ha BBIYMCIIEHHUE U TIOKA3aTEIbCTBO

[TapannenbHbIe
IIPSIMBIE. Cymma
YTJIOB TPEYTOJIbHUKA.

16

Pacnosnasams Ha yepTexax napaienbHble IPSIMBIE.

N3006paxkath ¢ MOMOIIBIO JIMHEHKHN U YTOJIbHUKA MapaJlieIbHbIE TTPSMBbIC.
Onucwlgéams yriibl, 00pa30BaHHBIE MPU MEPECECUCHUH JIBYX MPSAMbBIX CEKYIICH.
Dopmynuposams.

onpeoeienus. MapajIeIbHBIX MPSIMBIX, PACCTOSHUS MEXIY NapaJIeTbHBIMU
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MIPSIMBIMM, BHELTHETO YIJIA TPEYTOJIbBHUKA, TUIIOTEHY3bl U KaTETa,;

ceolicmea. MapaJuIeNIbHbIX MPSMBIX; YIJIOB, 00pa30BAHHBIX IPU MEPECCUECHUN
[apaJuIeNIbHBIX MPSMBIX CEKYILIEH; CYMMBI YIJIOB TPEYTOJIbHUKA; BHEIIHETO yria
TPEYTrOJIbHUKA; COOTHOLLIEHUN MEXIY CTOPOHAMU U YIJIAMU TPEYIOJIbHUKA,
IIPSAIMOYTOJIBHOI'O TPEYTOJIBHUKA; OCHOBHOE CBOMCTBO NapaUICIIbHBIX IIPSAMBIX;
NPU3HaKu: NapauIeIbHOCTH NPSAMBIX, PABEHCTBA IIPAMOYTOJIbHBIX
TPEYTOJIbHUKOB.

/loxa3zvlieamb: TEOPEMBI O CBOWCTBAX MapAJLICIBHBIX IPSIMBIX, O CYMME yIJIOB
TPEYTrOJbHUKA, O BHELIHEM YIJIE TPEYTOJIbHUKA, HEPABEHCTBO TPEYT OJIbHHUKA,
TEOPEMBI O CPABHEHUU CTOPOH U YIJIOB TPEYTOJIBHUKA, TEOPEMBI O CBOMCTBAX
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, MPU3HAKH MapAJUIEIbHBIX PSIMBIX, PABEHCTBA
MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

Pewamv 3ana4n Ha BEBIYUCIIEHUE U JOKA3aTEIBCTBO

OKpy»XHOCTb M KpYT.
I'eomeTpuueckue
MOCTPOEHUS.

16

llosachamp, 9TO Takoe 3a/1a4a HA IOCTPOEHUE; TEOMETPUUECKOE MECTO TOUYEK
(I'MT). [IpuBoauts npumepst [MT.

H306pasxcams Ha pUCYHKaX OKPYKHOCTb U €€ 3JIEMEHTHI; KacaTeJIbHYIO K
OKPYXKHOCTH; OKPYHOCTb, BIMCAaHHYIO B TPEYTI'OJIbHUK, U OKPY’KHOCTD,
ONMCAaHHYIO OKOJIO HEro. ONUCHIBaTh B3AMMHOE PACIOJIOKEHUE OKPY>KHOCTH U
IIPSIMOM.

Dopmynuposamsw:

onpeoeneHus; OKPYKHOCTH, KpyTa, UX 3JIEMEHTOB; KacaTeJIbHOU K OKPY>KHOCTH;
OKPY>KHOCTH, OITUCAHHOM OKOJIO TPEYTOJIbHUKA, OKPY’KHOCTH, BIMCAHHOM B
TPEYTOJIbHUK;

ceolicmea. CEepeUHHOr0 NeprneHIukysipa kak ' MT; GuccekTpuchl yria Kak
I'MT; xacaTenpHON K OKPYKHOCTH; AUAMETPA U XOPbl; TOYKH IIEpEeCEUECHUs
CEpPEAUHHBIX NEPIEHANKYISIPOB CTOPOH TPEYTOJIBbHUKA; TOYKU [IEPECEUCHHS
OMCCEKTPHUC YIJIOB TPEYTOJIbHUKA;

NPU3HAKU KaCaTEIbHOM.
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Jlokazvieams: TEOPEMBI O CEPETMHHOM MEPIEHAUKYISIPE U OMCCEKTPHUCE YTIia Kak
I'MT; o cBOMCTBax KacaTeabHOI; 00 OKPYKHOCTH, BHUCAHHOW B TPEYTOJIbHUK,
ONMCAHHOM OKOJIO TPEYTOJIbHUKA; NPU3HAKU KACATEIILHOM.

Pewamsb ocHOBHBIE 3a7]a4 HA TOCTPOEHHE: TOCTPOCHUE YIJla, PABHOTO JAHHOMY;
IIOCTPOCHUE CEPEANHHOTO MEPIIEHIUKYJIISIPA TaHHOTO OTPE3Ka; OCTPOEHUE
IPSIMOM, TPOXOJALIEH YEPE3 JaHHYIO TOUKY U MEPIEHANKYIISIPHON TaHHOM
OpsIMOM; IOCTPOEHNE OUCCEKTPUCHI JAHHOT'O YIJIa; OCTPOCHUE TPEYTOJIbHUKA 1O
JIBYM CTOPOHAM M yIily MEXAY HUMHU; [0 CTOPOHE U ABYM IIpUIIEKAIUM K HEN
yriam. Pemate 3agaun Ha noctpoenue metoaom [’ MT.

Cmpoumbs TPEYTOJIBHUK N0 TPEM CTOPOHAM.

Pewams 3a1aun Ha BEBIYUCIEHUE, JOKA3aTENBCTBO U TIOCTPOCHUE

IloBTOpEHHE 51
CUCTEMATH3ALHS 3
y4eOHOro Marepuana.
Hroro: 68
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8 knacc (2eomempus)

Ne

Tema

KoandecTBo
JacoB

XapaKTepHCTmca OCHOBHBIX BU/I0B 1€ATC/IbHOCTH YYAIIUXCH

YeTpIpexXyTrOJbHUKHY.

22

llosichamp, 9TO TaKO€ YETHIPEXYTOIBHUK. ONUCHIBATH 3JIEMEHTHI
YETBIPEXYTOJIbHUKA.

Pacnosznaeams BbIyKIIbIE Y HEBBITYKJIBIE YETBIPEXYTOJIbHUKMU.

H306pasxcameb 1 HAXOAUTH HA PUCYHKAX YETHIPEXYTOIBHUKU PA3HBIX BUJIOB U UX
3JIEMEHTHI.

Dopmyauposams:

onpeoenenus.; NapajieiorpaMMa, BICOThI TapajlieorpaMma; IpsiMOyTroJIbHUKA,
pomOa, KBaapara; CpeIHEH JIMHUU TPEYroJIbHUKA; TPANeIuu, BEICOThI TPAICINH,
CpEIHEN JIMHUHU TPANEUN; HEHTPAIBHOTO YIJIa OKPY>KHOCTH, BIIMCAHHOTO YTJIa
OKPYKHOCTH; BIIMCAHHOTO U OMKMCAHHOT'O YETHIPEXYTOJIbHNUKA,

ceolicmea. TapajiesiorpaMMa, IpsIMOYyTroJibHHUKa, poM0Oa, KBaJparTa, CPeIHUX
JIMHUM TPEYTOJIbHUKA U TPaIlel[My, BIMCAHHOTO yIJia, BIMCAHHOTO U OIMCAHHOIO
YETBIPEXYTOJIbHUKA;

npu3HaKu: apajierorpaMmma, IpsMoyrojJbHuKa, poM0Oa, BIMCAHHOTO U
OINMCAHHOTO YETBIPEXYTOJIbHUKA.

/Jlokazvieamb: TEOPEMBI O CYMME YTJIOB YETBIPEXYTOJIbHUKA, O TPALYCHOU Mepe
BIIMCAHHOTO yIJI4, O CBOMCTBAX U IIPU3HAKAX Iapajljieorpamma,
NPSIMOYTOJIbLHUKA, pOMOa, BIUCAHHOTO M OMMCAHHOTO YETHIPEXYTOJIbHUKA.
Ilpumensams U3y4eHHbIE ONPEIEIICHUS, CBOMCTBA U NIPU3HAKU K PELICHUIO

3a7a4

[TomoOue
TPEYTOJIbHUKOB.

16

Dopmynuposams:
onpeoenerue MoJJOOHBIX TPEYTOIHHUKOB;
ceolicmea: MEINaH TPEYroJbHUKA, OMCCEKTPUCHI TPEYTOJIbHHKA,
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MEPECEKAIOIINXCS XOP/I, KACATEIbHON U CEKYLIEH;

npuszHaxy moao0ust TpEyroTbHUKOB.

Jloxazvlieams:

meopemul: Daneca, 0 IPONOPUUOHATIBHBIX OTPE3KAX, O CBOMCTBAX MEIUaH
TPEYroJIbHUKA, OUCCEKTPUCHI TPEYTOJIbHUKA;

ce0UCmBa: MEPECEKAIONIUXCS XOP/I, KACATEIIbHOU U CEKYIIEH;

NpU3HAaKu MoA00us TPEYroJIbHUKOB.

Ilpumensams U3y4eHHBIE ONPEJICIICHUS, CBOMCTBA U IIPU3HAKU K PEUICHUIO 3a7a4

Dopmyauposams:

onpeoenenus; CUHyca, KOCUHyca, TAHI€HCa, KOTAaHT'€HCa OCTPOro yria
MPSIMOYTOJILHOTO TPEYTOJIbHUKA;

C680lCM6Ea. BBIPAKAIOUIUE METPHUUECKUE COOTHOILIEHHUS B MPSMOYTOJIbHOM
TPEYTOJIbLHUKE U COOTHOILICHUS MEXY CTOPOHAMU U 3HAUCHUSIMHU
TPUTOHOMETPUUECKUX (DYHKIUN B MPSAMOYTOJIbHOM TPEYTOJIbHUKE.
3anucviéames TPUTOHOMETPUUYECKUE (POPMYIIBI, BBIPAKAIONINE CBS3h MEKITY

Pemenne TPUTOHOMETPHUUECKUMH (YHKIIUSIMH OJHOTO U TOTO YK€ OCTPOro yrija.
MPSMOYTOJIbHBIX 14 Pewams npsMoyToSIbHBIE TPEYTOJbHUKH.
TPEYTroJIbHUKOB. Jlokaszvieams:
meopemy 0 METPUUECKUX COOTHOIIICHUAX B MPSMOYTOJIbHOM TPEYTOJIbHUKE,
teopemy Ilucdaropa;
¢opmynbl, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJHOTO M TOTO
K€ OCTPOro yria.
Bv1600ums 0CHOBHOE TPUTOHOMETPUUYECKOE TOXKIESCTBO U 3HAUCHUS CUHYCA,
KOCUHYCa, TAHT€HCa U KOTaHreHca ajis yrios 30°, 45°, 60°.
IIpumensms V3ydeHHBIC ONIPEICIICHUS, TEOPEMBI M (hOPMYJIBI K PEIISHUIO 3a/1a4
MHOroyroJibHUKH. llosichsamp, 4TO Takoe IOl MHOTOYTOJBHUKA.
ITnomans 10 OnucbIBaTh MHOTOYTOJIBHUK, €0 3JIEMEHTBI; BBIITYKJIbIE M HEBBITYKJIIbIE
MHOTOYTOJIbHUKA. MHOT'OYTOJIbHUKH.
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N300paxaTh 1 HAXOUTHh HA PUCYHKAX MHOTOYT'OJIbHUK M €TI0 3JIEMEHTHI;
MHOT'OYTOJIbHUK, BIIMCAHHBIA B OKPY>KHOCTb, 1 MHOTOYTOJIbHUK, OIIUCAHHBIN
OKOJIO OKPYKHOCTH.

Dopmynuposams:

onpeoeneHusi: BIMCAHHOTO U ONMIMCAaHHOTO MHOTOYTOJIbHUKA, IIJI0LIaIN
MHOTOYTOJIbHUKA, PABHOBEJIMKUX MHOTOYTOJIbHUKOB;

OCHOBHble C60lCcMEa TUIOIAIA MHOTOYTOJIbHUKA.

/lokazvieams: TEOPEMBI O CyMME YIJIOB BBIITYKJIOTO N-YrOJIbHUKA, IUIOIIA N
IPSIMOYTOJIBHHKA, TUIOIIAIA TPEYTOJIBHHUKA, IUIOLIAIA TPATICLUH.

IIpumensimp U3y4EHHBIE ONIPEACIICHUs, TEOPEMBI U (HOPMYJIbI K PELIESHUIO 3a/1a4

IloBTOpEHHE 51
CUCTEMATH3ALHS 6
y4eOHOro Marepuana.
Hroro: 68
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9 knacc (2eomempus)

Ne

Tema

KoandecTBo
4acoB

XapaKTepHCTmca OCHOBHBIX BU/I0B 1€ATC/IbHOCTH YYAIIUXCH

Penienue
TPEYTOJIbHUKOB.

16

Dopmynuposams:

onpeoesienus: CUHyca, KOCUHYca, TaHTeHca, KoTanreHca yria ot 0° go 180°;
C80UCMB0 CBSA3U JJIMH IUArOHAJIel U CTOPOH MapaijieorpaMma.
Dopmynuposams N pa3bSCHATH OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
Brruucnars 3HaueHre TPUTOHOMETPUIECKON (PYHKIIUM YTJIa 10 3HAYEHUIO OJTHOM
Y3 €T0 3aJlaHHBIX (PYHKIIHUM.

Dopmynuposams N 1I0Ka3bIBaTh TEOPEMBI: CHHYCOB, KOCUHYCOB, CIIEACTBUS U3
TEOPEMbI KOCHHYCOB U CUHYCOB, O TUIOIIAIA OMMCAHHOTO MHOTOYTOJIbHUKA.
3anucvieamsv 1 JOKa3bIBATh (POPMYJIBI 1JIs1 HAXOKIAEHUS TIOIAAN TPEYTOJIbHUKA,
pPaInyCOB BIIMCAHHOW U OIIMCAHHOM OKPYXXHOCTEN TPEYTOJIbHUKA.

IIpumensimop V3ydeHHBIE ONIPEICIICHUS, TEOPEMbI U (HOPMYJIBI K PEHICHUIO0 3a/1a4

[IpaBusnbHbIE
MHOT'OYTOJIBHUKH.

llosacHsamb, 4TO TAKOE LEHTP U LEHTPAIBbHBIN YTOJ IMTPABUIBHOTO
MHOTI'OYT'OJIbHUKA, CEKTOP U CETMEHT Kpyra.

Dopmynuposamsw:

onpeodeneniue PABUILHOTO MHOTOYTOJIbHUKA,;

c80UCcMeEa MPABUIIBHOTO MHOTOYTOJIbHUKA.

Jloka3zvieams CBOMCTBA MPABUIIBHBIX MHOTOYTOJIbHUKOB.

3anucvieams U pazbICHATH POPMYIIBI ITTUHBI OKPYKHOCTH, TUIOIIAIU KpyTa.
3anucvieams U 1OKa3bIBaTh (POPMYIIBI IJTUHBI AYTH, TJIOMIAIA CEKTOPA, POPMYJIBI
IUJT HAXOXKICHUS paJuyCOB BIIMCAHHOW U ONTUCAHHON OKPY’KHOCTEHN
MIPABWJIBHOT'O MHOTOYT'OJIbHUKA.

Cmpoumbs ¢ TOMONIBIO LIUPKYJISL ¥ JIMHEHKU MPAaBUIIbHBIE TPEYTOJIbHUK,
YETBIPEXYTOJbHUK, IECTUYTOJbHUK.
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IIpumensimv N3y4E€HHBIE ONIPEIENIECHUS, TEOPEMBI M (JOPMYJIbI K PEIICHUIO 3a1a4

JlekapToBbI
KOOPAMHATHI
IIJIOCKOCTH.

Ha

11

Onucvieamsb IPSIMOYTOJIBHYIO CUCTEMY KOOPIUHAT.

Dopmynuposams: ONpeeIcHIE ypaBHEHUS (PUTYPBI, HEOOXOIMMOE 1
JI0CTaTOYHOE YCIIOBHS MapaUIeTbHOCTH ABYX MPSMBIX.

3anucwieame 1 10Ka3bIBaTh (HOPMYJIIBI PACCTOSTHUS MEXKITY ABYMS TOUKAMH,
KOOPAMHAT CEPEIMHBI OTPE3Ka.

Buvi600ums ypaBHEHUE OKPYKHOCTH, 0011I€€ ypaBHEHUE TIPSIMOM, ypaBHEHUE
IPSIMOM C YTIIOBBIM KO3 (HUIIUEHTOM.

Jloka3zvieams HEOOXOAMMOE U TIOCTATOYHOE YCIOBHSI MAPAILIEIBHOCTH JIBYX
MIPSIMBIX.

IIpumenamo N3y4eHHBIE ONPEICTICHHS], TEOPEMBI U (POPMYITBI K PEIICHHUIO 3a/1a4

Bexkrtopsl.

12

Onucbléams TIOHATHSA BEKTOPHBIX U CKAIPHBIX BeIMYuH. MimoctpupoBaTh
MOHSITUE BEKTOPA.

Dopmynuposams:

onpeoeneHus: MOIYJsl BEKTOPa, KOJJIMHEAPHBIX BEKTOPOB, PaBHBIX BEKTOPOB,
KOOPJMHAT BEKTOPA, CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB, IPOTHUBOIIOJIOXKHBIX
BEKTOPOB, YMHOXXEHUS BEKTOPA Ha YHCJII0, CKAISIPHOTO ITPOU3BEEHUS BEKTOPOB;
C60licmea. PaBHBIX BEKTOPOB, KOOPIWHAT PABHBIX BEKTOPOB, CIOKEHUS
BEKTOPOB, KOOPAMHAT BEKTOPA CYMMBI M BEKTOPA Pa3HOCTH JBYX BEKTOPOB,
KOJUIMHEAPHBIX BEKTOPOB, YMHOXKEHHUS BEKTOPA HA YHCIIO, CKAISIPHOTO
IPOU3BEACHUS ABYX BEKTOPOB, NEPIEHAUKYJISPHBIX BEKTOPOB.

/lokazvieameb TEOPEMBI: 0 HAX0XKJIEHUHU KOOPAUHAT BEKTOPA, O KOOPAHHATAX
CYMMBI U Pa3HOCTH BEKTOPOB, 00 YCIOBUU KOJUTMHEAPHOCTH JIBYX BEKTOPOB,

0 HAXOXKJIEHUU CKAJISIPHOTO MIPOU3BEACHUS ABYX BEKTOPOB, 00 yCIIOBUU
NEePHEeHAUKYISIPHOCTH.

Haxooumwb KOCUHYC yria MEXIy ABYMs BEKTOpaMHu.

IIpumenamo N3y4eHHbIE ONIPeIETICHHs], TEOPEMBI U (OPMYIIBI K PEIICHHUIO 33]1a4

I'eomeTpuueckue

13

IIpusooums ipumepsl IpeodpazoBanus Guryp.
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npeoOpa30BaHHUs.

Onucwvieams ipeoOpa3oBaHus GUTyp: MapaJUIeTbHBIN IEPEHOC, OCeBast
CUMMETpHSI, IICHTPaJIbHAS CHMMETPHS, TIOBOPOT, TOMOTETHSI, TOJ00HE.
Dopmynuposamy:

onpeoenenus: IBUKEHUS; paBHbIX QUTYp; TOUEK, CHAMMETPUYHBIX OTHOCUTEIHHO
PSIMOi; TOYEK, CHMMETPUYHBIX OTHOCUTEIBHO TOUKH; (PUTYpBI, UMEIOIIEH 0Ch
CUMMETpUH; (PUTYPBI, UMEIONIEH LIEHTP CUMMETPHUH; MOAOOHBIX (HUTYD;
ceouUcmaa: NBUKEHNUS, MAPAIJIEIbHOTO MTEPEHOCA, OCEBOM CUMMETPHH,
LHEHTPaJIbHON CHUMMETPHUH, TOBOPOTA, TOMOTETHH.

Jloxazvleamsb TEOPEMBI: O CBOMCTBAX MapajlIeIbHOTO IEPEHOCA, OCEBOM
CUMMETPHH, [ICHTPAIBHON CUMMETPUH, IOBOPOTA, TOMOTETUH, 00 OTHOILICHUU
IJIOIIA/IeH MOI0OHBIX TPEYTOJILHUKOB.

IIpumensimo U3y4EeHHBIE ONIPEACIICHUs, TEOPEMBI U (HOPMYJIbI K PEHISHUIO 3a1a4

IloBTOpEHNME 51
CUCTeMAaTHU3aIIHsI
y4eOHOTO MaTepHaia.

HUroro:

68
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