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1.ITosicHUTEJIbHAA 3alICKA
Pabouvass mporpaMma 1o MaTeMaTHKe COCTaBJIeHa Ha OCHOBE OCHOBHOM 00pa3zoBaTensHOi nporpammel [ BOY COLI Ne2 «OLly c. bonpmas ['mymunan yauTsIBaeT ee
OCHOBHBIE 11eH U 3a/1auH, cooTBeTcTBYeT PI'OC OO0 no maremaruxke.
JlanHas yueOHas mporpamma peaan3yeTcst Ha OCHOBE CICAYIOMIUX JOKYMEHTOB:

o @enepanbublil 3akoH "O06 o6pa3oBanuu B Poccuiickoit @enepanun ot 29.12.2012 N 273-03 (¢ n3MeHEHUSIMH);

o ®denepanbHblil TOCYJapCTBEHHBIN 00pa30BaTeIbHbIN CTaHAAPT OCHOBHOI'O O0OLIEro 00pa3oBaHusl, yTBEPKACHHBIN puka3oM MuHucTepcTBa 00pa3oBaHus U
Hayku Poccuiickoit @enepaunn ot 17.12.2010 Ne 1897 B neiicTByromieii pefakuuu;

e PabGouas mporpamma: Pabouast mporpamma mo marematuke, 5-6 kimaccel. ABTOp-coctaBuTenb KoxoB B.UM., M. Muemo3una, 2021, Anredpa. CoopHUK
MpUMEpHbIX pabouux mporpamm /-9 kmaccel. CoctaButens T.A. BypmuctpoBa, M. Ilpocsemenue, 2020. I'eomerpusi. COOpHUK NPUMEPHBIX pabOUMX
nporpamm 7-9 xiaccel. CocraButens T.A. Bypmuctposa, M. IIpocsemenue, 2020.

e K yueOHUKaM:

Bunenxun H. A, )Koxor B.U., YecnokoB A.C., Maremaruka Ski1, Maemo3una, 2021 r.

Bunenxun H. A, )Koxor B.U., UecnokoB A.C., Maremartuka 6 ki, Maemo3una, 2021 r.

MakapsraeB FO.H., Munmrok H.I'., HemmkoB K.W., Anre6pa 7 ki1., M. IIpocBemenne, 2019 r.
MakapsrueB FO.H., Munmtok H.I'., HemkoB K.1., Anrebpa 8 k., M. IIpocsemenune, 2019 1.
MakapseraeB FO.H., Munmiok H.I'., Hemkos K.U., Anre6pa 9 k., M. IIpocsemenne, 2019 r.
I'eomerpust 7-9 knacc, JI.C. Aranacsn, B.®. byrysos, C.b. Kagomiies u ap. M. IIpocsemenne, 2020 r.

ean:

. OBnajgeHue CUCTEMON MaTEeMaTUYECKUX 3HAHUN M YMEHUM, HEOOXOJUMBIX ISl TPUMEHEHUS B MPAKTHUYECKOW NEATEIbHOCTH, U3YUYCHUS CMEXHBIX
JUCITUTLIINH, TIPOJIOJDKEHUS 00pa30BaHUSI.

. HNHTennexTyanbHOe pa3BuTHE, GOPMUPOBAHUE KAYECTB JIMYHOCTH, HEOOXOAMMBIC YEJIOBEKY JIJISl MOJIHOIIEHHOHW KM3HH B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIX MAaT€MAaTUYECKON JMEATEIbHOCTH; SCHOCTb, TOYHOCTh MBICIH, KPUTHYHOCTb MBIIUICHUS, WHTYUIUS, JIOTHYECKOE MBIIIJICHHE, SJEMEHTHI
AITOPUTMUYECKON KYIBTYPhI, IPOCTPAHCTBEHHBIX MIPEACTABICHH, CIIOCOOHOCTH K MPEOI0JICHUIO TPYIHOCTEH;

. dopmupoBaHue MPEACTaBICHUN 00 HIesX U METOJaX MAaTeMaTUKU KaK YHUBEPCAJIBHOTO s3bIKa HAYKM M TEXHUKH, CPEACTBA MOJICIUPOBAHUS
SIBJICHUH M TPOIECCOB;

. Bocnutanue KynbTypbl JTUYHOCTH, OTHOIICHHS K MaTeMaTHKE KaKk K YacTH OOIIeYeNOBeUecKOW KyJabTyphl, HTparomieil ocoOyioo poib B
OOIIECTBEHHOM Pa3BUTHH.

Matematuueckoe 0Opa3oBaHue SIBISETCS 00sS3aTeIbHON U HEOTHEMIIEMOM YacThI0 0011ero 00pa3oBaHUs Ha BCEX CTYMEHsIX MIKOJbl. O0yyeHne MaTeMaTHKe
B OCHOBHOM IIIKOJIE HAIIPaBJIEHO Ha JIOCTH)KEHUE CIEAYIOIINX LETeH:

1 B HaIlpaBJIEHUU JIMYHOCTHOTO Pa3BUTHS:



* (opMHpOBaHHE MPEACTABICHUHA O MaTeMaTHKE KaK YacTH OOILICYETOBEYECKOW KYyJIbTYphbl, O 3HAYMMOCTH MAaTEMAaTHKH B Pa3BUTHH IUBHJIM3ALUH U
COBPEMEHHOTO O0IIECTBA;

* Pa3BHUTHUE JIOTHYECKOTO U KPUTUYECKOTO MBIILICHUS, KYIbTYPbl PEUH, CIIOCOOHOCTH K YMCTBEHHOMY DKCIICPUMEHTY;

* (hopMHpOBaHHE UHTEILICKTYaIbHOW YECTHOCTH U OOBEKTHBHOCTH, CIIOCOOHOCTH K MPEOJIOJICHUIO MBICIIUTEIBHBIX CTEPEOTHIIOB, BHITCKAIOIINX U3
OOBIIEHHOTO OIIBITA;

* BOCIUTAHUE KAYECTB JMYHOCTH, 0OCCIICUMBAIONIUX COLUATBHYI0 MOOMIIBHOCTD, CIOCOOHOCTh MTPUHUMATh CAMOCTOSITCIILHBIC PEIICHHS;

* (hopMHpOBaHHE KAYECTB MBIIUICHHS, HEOOXOIMUMBIX Ul aalTalud B COBPEMEHHOM MH(MOPMAIHIOHHOM OOIIECCTBE;

* pa3BUTHE MHTEPECA K MATEMATHYECKOMY TBOPUYECTBY U MATEMATHIECKUX CIIOCOOHOCTEH;

2 B METaIpeIMETHOM HAaIlPaBJICHUH:

* pa3BHUTHUE MPEICTABICHUI 0 MaTeMaTHKe Kak (pOpMe ONUCAHUS U METOJIC MO3HAHUS JICHCTBUTEILHOCTH, CO3JJAHUE YCIOBHIA JUIsi TPUOOPETCHUS
MEPBOHAYAIBHOTO OIBITA MATEMATHYECKOTO MOJICTHPOBAHMUS;

* (opmHpoBaHKE OONUX CIIOCOOOB MHTEIUICKTYATbHOMN NESITENbHOCTH, XapaKTePHBIX JJIsI MATEMAaTHKH U SBJISIONIMXCS OCHOBOW MO3HABATEIbHON
KYJIbTYPbI, 3HAUUMOH [UTs pa3InIHbIX chep YeT0BeUeCKOM IeSITeNbHOCTH,

)| B MPEMETHOM HaIPaBJICHHUU:

. OBJIaJICHHE MAaTEeMAaTHYCCKUMHU 3HAHUSAMH U YMEHHUSIMH, HEOOXOAUMBIMH TSl TIPOJIOJKEHUS] 00pa30BaHMUs, U3YUCHUS CMEXKHBIX THCIUILIHH,
NPUMEHCHUSI B TIOBCEAHCBHOM KU3HH;

*co31anue pyHIaMeHTa ISl MAaTEeMaTHIeCKOTO Pa3BUTHS, (POPMUPOBAHHS MEXaHU3MOB MBIIIUICHHUS, XapaKTEePHbIX TSI MATEMaTHUECKOM JIESTEIbHOCTH.

2. Ilnanupyemble pe3yJbTaThl H3yYeHHsI Y4eGHOr0 MpeaMeTa, Kypca

HartypaabHbie yncia. [poou. PannonanbHble ynciia
Y4eHUK HayduTCs:
v IIOHUMATh OCOOEHHOCTH JECATUYHOMN CHCTEMBI CUHUCIIEHHUS;
OTepUPOBATH MOHATUSAMH, CBSI3aHHBIMHU C JIETUMOCTBIO HATYpaJbHBIX YHCENT,
BBIpaXKaTh YKCIIa B SKBUBAJICHTHBIX (popMax, BbIOUpas Hanbosee MoAX0 ISIIYI0 B 3aBUCUMOCTH OT KOHKPETHOH CUTYaIluu;
CpPaBHMBATh U YIOPSAIOUYHUBATH PALIMOHAIBHBIE YHCIIA;
BBITIOJIHATH BBIYUCIICHHUS C pAllMOHATBHBIMU YHCIIAMH, COUETas! YCTHBIC U MMCbMEHHBIE TPUEMBI BBIYUCIICHUH, IPUMEHEHHE KAIIbKYIATOPA;

ANENENENEN

HCIIOJIb30BATH IOHATHUA U YMCHUS, CBA3AHHBIC C IIPOINOPHUOHAIIBHOCTBIO BCIIMUUH, MIPOLICHTAMH, B XOAC PCHICHUA MATECMATUYCCKUX3aldad U 3aaa4 U3
CMCIKHBIX IPEAMETOB, BBITIOJIHATD HECCIIOKHBIC IIPAKTHUICCKUC paC‘léTBI.
Y4aeHuk IMOJIYYHUT BO3MOXKHOCTD:

v" TI03HAKOMHTHCA C HNO3MITMOHHBIMHU CUCTEMAMHU CHUCIICHHUA C OCHOBAaHUSAMHU, OTIIMYHBIMU OT 10,

4 er'Iy6I/ITB 1 pa3BUTh MPCACTABJICHUA O HATYPAJIbHBIX YUCIIAX U CBOMCTBaAx JACITNUMOCTH,



v\ HAy4WTbCS MCIOJIL30BaTh MPUEMBI, PALMOHAIM3UPYIONIME BBHIYUCIECHHUS, IPHOOPECTH IPUBBIYKY KOHTPOJIMPOBATH BLIYKMCIICHHS, BBHIOUpas
MOAXOIAIIUH JIJISl CHTYaIlllH CIIOCO0.
JlelicTBUTEILHBIE UM CJIA
Y4eHuk Haydures:
v KCIMOJIb30BATh HAYAJIbHBIE MPEICTABICHUS O MHOKECTBE ICUCTBUTEIIBHBIX YUCEN;
v OTNIEPUPOBATH MOHSATHUEM KBAJIPATHOTO KOPHS, IPUMEHSATH €TO B BHIYHUCIICHUSX.

Y4eHUK NOTyYUT BO3MOKHOCTB:
v/ pa3BUTH NPEICTABICHUE O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYPAIbHBIX [0 JIEHCTBUTENBHBIX YHUCEN; O POJIM BHIYUCIEHUN B IPAKTHKE;
v/ pa3BUTH U YrIyOUTh 3HAHUS O AECATUYHOMN 3aIMCH AEHCTBUTENLHBIX YKCEl (IEPHOIMYECKUE U HEIEPHOANYECKHE IPOOH).
N3mepenus, npudIMKeHUus1, OUEHKHU
Y4eHuk Haydures:
v UCIIONIB30BaTh B XOJI€ PELIEHHs 3a/1au dJIEMEHTAPHBIE NIPEACTABIEHNS, CBI3aHHbIE C TIPUOIKEHHBIMU 3HAYEHUSIMU BEIUUNH.
Y4eHUK MOTYy4UT BO3MOKHOCTD:

v\ NOHATH, YTO YHCIIOBBLIE JAHHBIE, KOTOPHIE HMCIONL3YIOTCS JIS XapaKTEPUCTUKU OOBEKTOB OKPYKAIONIETO MHUPA, SBIAIOTCSA IPEUMYIIECTBEHHO
MPUOIMKEHHBIMHY, YTO TIO 3alMCH NMPUOIKEHHBIX 3HAYCHUM, COACPKANIMXCA B MH(POPMAIMOHHBIX UCTOYHUKAX, MOXKHO CYIUTH O TMOTPEITHOCTH
MIPUOJIMKCHHUST;

v [OHATH, YTO HOTPELIHOCTH PE3YIILTATA BHIYUCICHUN H0JKHA OBITH COM3MEPHMA C IMIOIPENTHOCTLIO UCXOAHBIX JAHHBIX.

AnredOpanyeckue BbIpasKeHUsI
Y4eHUK HayduTCs:
v/ OIlepHpOBaTh MOHATHAMU «TOKIECTBO», «TOKAECTBEHHOE IPE0OPAa30BaHKEY, PEIATH 3a1a4H, CoAepKalke OYKBEHHbIE JaHHbBIE; paboTaTh ¢
dbopmynamu;
v/ BBINOJIHATH IPEOOPa30BaHKsl BRIPAKEHHH, COAEPIKAIINX CTEIEHH C IIEIBIMHU MTOKA3aTEISIMH M KBAIPATHBIE KOPHH;
v/ BBINOJIHATH TOKIAECTBEHHBIE MPE0OPA30BAHUS PAMOHATIBHBIX BBIPAKEHUI HA OCHOBE MPABHMJI JCHCTBUI HaJl MHOTOWICHAMH M AJre0panvyecKuMu
IpOOsSMH;
v/ BBINOJIHATH Pa3JI0KECHUE MHOTOYIEHOB Ha MHOYKHTEJIH.
VY4eHuK MoaydyuT BO3MOKHOCTh HAYUYUThCS:
v/ BBINOJIHATH MHOTOIIIATOBBIE MPE0OPA30BaHUs PAIMOHATIBHBIX BRIPAKEHHUM, IIPUMEHSS IIUPOKKUI HAOOP CITOCOOOB 1 MPUEMOB;
v\ NpUMEHATH TOXKIECTBEHHbIE TPEe0oOpa3oBaHMs JUIA pEUIeHWs 3aJad M3 pasIMyHbIX pasjelioB Kypca (HampuMep, U  HaXOXKICHHS
HauOOJBIIET0/HAMMEHBIIIETO 3HAYCHUS BHIPAKEHUS ).
YpaBHeHus



Y4eHuk Haydures:
v/ pemath OCHOBHBIC BH/IbI PAIIMOHAIBHBIX YPABHEHUH C OJJHON [TEPEMEHHOM, CHCTEMBI JIBYX YPABHEHUH C JABYMsI TIEPEMEHHBIMU;
v TOHUMaTh YpaBHCHHE KaK BAXKHCUIIYIO MaTEMAaTHYECKYIO MOJIENb ISl ONIMCAHKS W W3YYCHHUSI PA3HOOOPA3HbIX PEabHBIX CHTYAIMii, PEIIaTh
TEKCTOBBIE 3a/1a4l AITeOpanvdecKuM METOA0M;
v IIpUMEHATh rpadUuecKue MPeACTABICHUS U HCCIIEI0BAHUS YPABHEHU M, UCCIIEI0BAHMS U PEIICHUS CUCTEM YPaBHEHHIA C IBYMs IEPEMEHHBIMHU.
VY4eHUK MOJTYYUT BO3MOKHOCTB!
v/ OBJIaJIETh CHENUATBHBIMA TIPUEMAMH PELICHUS] YPABHEHUN M CHCTEM YpaBHEHHH, YBEPEHHO NMPUMEHSThH anmnapar YpaBHEHWH JUIs pelleHus
pa3zHooOpa3HbIX 337a4 U3 MaTEMAaTUKH, CMEXHBIX MPEAMETOB, IPAKTUKHY;
v IIpUMeHATh rpadUuecKue MpeICTaBISH s JUI UCCIIEJOBAHNs YPABHEHNU, CHCTEM YpAaBHEHHUH, COEPKAIINX OYKBEHHbIE KOI(P(UIIUEHTHI.
HepaBencrBa
Y4eHuk Haydures:
v TIOHUMATh ¥ IPUMEHSITH TEPMUHOJIOTHIO U CHMBOJIMKY, CBA3aHHBIE C OTHOIIIEHHEM HEPABEHCTBA, CBOMCTBA YHCIIOBBIX HEPABEHCTB;
v/ pemarh JIMHENHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOM W MX CHCTEMBI; pElIaTh KBaAPaTHbIE HEPABEHCTBA C OMOPO Ha TpadUIeCKue NpeCTaBICHHUS;
v TIpUMEHSATH ammnapar HEPaBEHCTB JUIA PEIICHHUS 3a/1a4 M3 Pa3JIMUHbIX Pa3IelioB Kypca.
VY4eHUK MOJYyYUT BO3MOKHOCTh HAYUUTHCS:
v’ pa3HOOOpa3HBIM MPUEMAM JIOKA3aTeNbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSTH alnapaT HEPAaBEHCTB [UIs PEIICHHUs Pa3HOOOPa3sHBIX MaTEMaTHUCCKHX
3a/1a4 ¥ 3a/1a4 U3 CMEKHBIX IIPEIMETOB, TPAKTUKU;
v’ IpUMEHATH rpaduuecKue MPeICTaBICHHS VTS HCCIIEIOBaHMs HEPABEHCTB, CHCTEM HEPABEHCTB, COJIEPKAIIUX OYKBEHHbIE KOA(DPUIIUCHTBI.
OcHoBHbIE NOHATHS. Ync/10BbIE PYHKIMU
Y4eHUK Hay4uTCs:
v/ [IOHMMATh M UCIIOJIB30BaTh (PYHKIIMOHAIbHbIE OHATHUS U SI3bIK (TEPMUHBI, CHMBOJINYECKHE 0003HAYCHHS);
v’ CTPOUTH TpadUKK SIIEMEHTAPHBIX (PYHKIMIA; HCCIIEI0BATh CBOMCTBA YMCIOBBIX (DYHKIIMI HA OCHOBE U3Y4EHUS TIOBEICHUS X rPadUKOB;
v MOHMMAaTh (QYHKIHIO KaK BAKHEHIIYI0O MaTeMaTHYECKYH0 MOJEINb JJIs OMHCAHHS MPOILECCOB U SBICHHN OKPYKAIOIIETO0 MUPA, TPUMEHSIThH
(GYHKUMOHATIBHBIN SI3BIK JUI ONMCAHUS U UCCIEIOBAHUS 3aBUCUMOCTEN MEXY (PU3NUECKUMU BETMUNHAMH.
VY4eHUK NOITYYUT BO3ZMOKHOCTh HAYUUTHCS:
v’ TIPOBOAUTH UCCIICIOBAHUSI, CBSI3aHHBIC C M3YYEHUEM CBOMCTB (DYHKIIMiA, B TOM YHCIIE C MCIOIb30BaHUEM KOMIIBIOTEPA; HA OCHOBE rpadpuKoB
U3yUYEHHBIX (PYHKIMN CTPOUTH OoJiee ClIoKHbIE TpaduKy (KycOUHO-3a/JaHHbIE, C «BBIKOJIOTHIMUY» TOUYKAMH U T. I1.);
v’ HCHONB30BaTh (HYHKIHOHAIBHBIE IPEICTABICHHS U CBOMCTBA DYHKIIUI [UIsl pElIeHHs MATEMATHYECKUX 3a/1a4 U3 Pa3IMIHBIX Pa3/IesioB Kypca.
YucaoBble MOCIAEI0BATEIbHOCTH
Y4eHUK HayduTCs:
v’ TIOHUMATh M UCTIOJIb30BAaTh SI3BIK TOCIIEI0BATENHLHOCTEH (TEPMUHBI, CHMBOJINYECKHE 0003HAUCHHS);
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v IIpUMEHATH (GOPMYJIbI, CBSI3aHHBIE C ApU(PMETHUECKON M T€OMETPHUUYECKON MPOrPECCHE, U armapaTt, cHOPMUPOBAHHBIN TP U3yUEHHH JIPYTUX
pa3aesioB Kypca, K PELEHUIO 3a/a4, B TOM YHCJIE C KOHTEKCTOM U3 pealbHON KU3HU.
VY4eHUK OITYYUT BO3MOKHOCTh HAYUUThCS:
v/ pemarh KOMOMHHUPOBAHHBIE 33/1a4H C TIPUMEHEHHEM (HOPMYJI N-TO YICHA U CyMMbI MEPBBIX N YICHOB apu(pMETHUECKON U T€OMETPHUYECKOM
MIPOrpeccuu, MPUMEHsS IPU FTOM annapar ypaBHEHUN U HEPABEHCTB;
v IOHUMaTh apUPMETHYECKYIO U TEOMETPHUECKYIO TIPOTPECCHIO KaK (DYHKIMH HATYPAIbHOTO apryMEHTa; CBSI3bIBATh apU(PMETHUECKYIO TIPOTPECCHIO C
JIMHEIHBIM POCTOM, T€OMETPUUYECKYIO — C SKCIIOHEHIIMAIbHBIM POCTOM.
OnucarejibHAsl CTATUCTHKA
VY4eHUK HaydyuTCs UCIOJIB30BaTh MPOCTEHUIINE CTIOCOOBI MTPEICTABICHMS U aHAJIN3a CTATUCTUYECKUX JAHHBIX.
VY4eHUK NOJYyYUT BO3MOKHOCTh MPUOOPECTH MEPBOHAYANIBHBIN OIBIT OpraHu3aluy cOOpa AAHHBIX NpPU MPOBEICHUH ONpoca OOIIECTBEHHOTO MHEHMUS,
OCYILIECTBIISATh UX aHAJIN3, IPECTABIIATH PE3YIbTATHI ONPOCA B BUJIE TAOIUIIBI, IUArPAMMBI.
CayuaiiHble COOBITHS U BEPOSITHOCTD
Y4eHUK HaydyuTCsl HAXOJAUTh OTHOCUTENIbHYIO YaCTOTY U BEPOSITHOCTh CIIy4aifHOTO COOBITHSL.
VY4YeHUK MOJIYYUT BO3MOKHOCTHIIPHOOPECTH OMBIT MPOBEACHMS CIIy4alHBIX HKCIIEPUMEHTOB, B TOM YHCIIE€ C MOMOUIBI0 KOMIIBIOTEPHOTO MOJIEIUPOBAHMUS,
MHTEPIIPETAIMH UX PE3YJIbTAaTOB.
KomOunaTopuka
VYueHuK HayuuTcs pelaTb KOMOMHATOPHBIE 33Jaul Ha HAXOXKAECHUE YUCIa 0ObEKTOB MM KOMOUHALNI.
VY4eHHUK NOoIy4UuT BO3MOKHOCTBHAYYHUTHCSI HEKOTOPBIM CIIELUAIbHBIM IpUEMaM pelieHnss KOMOMHATOPHBIX 3a1ay.
Harasignasi reomerpust
Y4eHUK Hay4duTCs:
v/ pacro3HaBaTh Ha YEPTEkKax, PUCYHKAX, MOJIEISAX U B OKPYXKAIOLIEM MUPE IJIOCKKE U IPOCTPAHCTBEHHBIE TEOMETPHIYECKUE (PUTYPHI;
v/ pacro3HaBarh pa3BEéPTKH Ky0a, IPSIMOYTOJILHOTO Mapasuiesienure/(a, IPaBuIbHOM ITMPaMUJIb, IHIHHIPA U KOHYCa;
v/ cTpouTh pa3BEPTKH Kyba M MPAMOYTOJIBHOTO MapalieIenuIe/a;
v/ ompenessTh M0 JUHEHHBIM pa3MepaM pa3BEPTKH (UTYpPhI IHHEHHBIC pa3Mepbl caMoii GUTYpPBI 1 HA0OGOPOT;
v’ BBIYHCIATH 00BEM MPSIMOYTOIBLHOTO TapaLIeICITHIIC A,
VY4eHUK MOJIYyYUT BO3MOXKHOCTB!
v/ HayYUThCS BBIYHCIATH 0OBEMBI IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (DUTYP, COCTABICHHBIX M3 MPSIMOYTOIbHBIX MApaLICICTHIICIOB;
v’ yriyOuTh ¥ Pa3BUTH MPEACTABICHUS O IPOCTPAHCTBEHHBIX TEOMETPHIECKUX (PUTypax;
v’ HayYUThCS MIPUMEHSTH MOHSTHE Pa3BEPTKU IS BHITIOIHEHHUS IPAKTHYECKUX PACIETOB.
I'eomerpuyeckue purypsl
Y4eHUK HayduTCs:



<

v
v

I10JIb30BAThCS A3BIKOM T'€OMETPUU JJISl ONIUCAHUS PEAMETOB OKPYKAIOLIEr0 MUpa U UX B3aUMHOI'O PaCIIOJIOKEHMUS;
pacro3HaBaTh U M300pakaTh Ha YePTEeKaX U PUCYHKAX T€OMETPUIECKUE (PUTYPHI U UX KOH(PUTYpaLIUH;

HAXOJUTh 3HAYEHUS [UIMH JIMHEHHBIX 3JIEMEHTOB (PUTYp M MX OTHOLICHHUS, TpaycHYI0 Mepy yrioB oT 0° mo 180°, mpumeHsisi onpeneseHusi, CBOcTBa U
MPU3HAKH (DUTYP U UX 3JIEMEHTOB, OTHOLIEHHS (pUryp (paBeHCTBO, MOA0OHNE, CHMMETPUH, TOBOPOT, MapaJUIeIbHBINA MEPEHOC);

OTIEPHPOBATH C HAYAIBHBIMH TOHATHSAMH TPUTOHOMETPUH U BBITIOTHATH JIEMEHTAPHBIE OTIepauy HaJl QYHKIMSIMH YTIIOB;

pelaTh 3a1a4u Ha J0Ka3aTeIbCTBO, ONUPAACh HA U3YUYEHHbIE CBOMCTBA (UIYp U OTHOLIEHUM MEXIYy HUMH U NPUMEHSS U3YYEHHbIE METO/IbI
JI0Ka3aTeNbCTB;

pelIaTh HEeCI0XKHbIE 33a4d Ha IOCTPOCHHE, TPUMEHSII OCHOBHBIE aJITOPUTMBI IIOCTPOEHUS C MOMOUIBIO IUPKYIISI U TMHEUKY;

pemarh npocTeire miaHuMEeTpUYEeCKUe 3a1a4 B IPOCTPAHCTBE.

YyeHuKk K IMOJIYYUT BO3MOXKHOCTD:

v

v
v

v

v
v

OBJIAJIETh METOJJAMH PEILLEHHS 3aJa4 Ha BHIYMCIEHHS U JOKa3aTeIbCTBA: METOJIOM OT IIPOTUBHOTO, METOJIOM 0100MsI, METOZOM Iepedopa BaApuaHTOB
1 METOJIOM F€OMETPHUUECKUX MECT TOYEK;

MIPUOOPECTH OMBIT IPUMEHEHUSIANTeOpanyecKoTro U TPUTOHOMETPUUECKOT0 anmnapara U uei IBMKEeHUs MPU PEellIeHnH TeOMEeTPUUECKHX 3a/1ay;
OBJIAJIETh TPAAULIMOHHON CXEMOU pelleHus 3ajad Ha MOCTPOCHHE C MOMOIIBIO IIUPKYIS U JIMHEWKH:aHaJIu3, IOCTPOEHHUE, OKa3aTeIbCTBO U
UCCIIEIOBAHUE;

HAy4YUTHCS peliaTh 3a/1a4i Ha OCTPOEHUEMETOIOMI€OMETPUIECKOrOMECTaTOYEKUMETOIOMIIOI00uS;

MPUOOPECTH OMBIT UCCIIETOBAHNS CBOMCTBIUIAHUMETPUUECKUX (PUTYP C IOMOIIBIO KOMITBIOTEPHBIX MPOTPamMM;

MPUOOPECTH OIBIT BBHITIOJHEHUS MMPOEKTOBIIO TeMaM «I'eoMeTpuueckue nmpeodpa3oBaHus Ha MIIOCKOCTHY, «IlocTpoenue oTpe3koB no popmyse.

N3mepenne reomeTpu4ecKux BeJMUYHH
Y4eHUK HayduTCs:

v

v
v

HCII0JIb30BaTh CBOMCTBA M3MEPEHUS JUIMH, IUIOIIACH U YIJIOB P PEIICHUH 33/]1a4 Ha HAXO0XKJICHUE JUTMHBI OTPe3Ka, JUTMHBI OKPY)KHOCTH, JJTUHBI TYTH
OKPYXXHOCTH, TPaJlyCHON MEpHI yTJa,

BBIUMCIIATH IUIOMIAN TPEYTOJIbHUKOB, MPSMOYTOJIbHUKOB, TTAPAJIICIOTPAMMOB, TPAICIHiA, KPYTOB U CEKTOPOB;

BBIUUCIIATH JUTMHY OKPY>KHOCTH, JUTHHY YTH OKPY)KHOCTH;

BBIUMCIIATH JUTUHBI JIMHEHHBIX AJIEMEHTOB (QUTYp W WX YIJIbI, MCIOJIB3YsI (POPMYIIBI JJIHMHBI OKPY)XHOCTH M JUIMHBI IYTU OKPY)KHOCTH, (HOPMYIIbI
wiomaaen puryp;

peliaTh 3aa41 Ha JI0Ka3aTeIbCTBO C UCIOIb30BaHUEM (DOPMYIT ATUHBI OKPYKHOCTH U IJTMHBI YT OKPYKHOCTH, GOpMYI Iomaaei puryp;

peuaTh NpaKTUYEeCKHe 3a/1a4M, CBSI3aHHBIE C HAXOKIEHUEM I€OMETPUUYECKUX BETMYHMH (MCIONB3Ys IPU HEOOXOAUMOCTH CIIPABOUYHUKH U TEXHUYECKUE
CpeICTBa).

Y4aeHuk MOJIYYHUT BO3MOXKXHOCTb HAYUUTHCH:



v/ BBIYMCIIATH IUIOIIAAU (PUIYP, COCTABIECHHBIX M3 JBYX WM 00JI€€ MPIMOYIOJILHUKOB, IapaJlIeIOrPaMMOB, TPEYIOJILHUKOB, KPyra M CEKTOPa;
v/ BBIYMCIIATH IUIOIIAM MHOTOYIOJIEHUKOB, UCIIOJIb3Ysl OTHOILEHUS PABHOBEIMKOCTH U PABHOCOCTABJIEHHOCTH;
v\ IPUMEHSATH anreOpanyecKuii ¥ TPUrOHOMETPUIECKUI anlapaT U UeH ABMKEHHS TP PELIEHUH 3a1a4 Ha BEIYMCIICHUE TUIONIAEeN MHOTOYIOJIbHUKOB.
Koopaunartsl
Y4eHuk Haydures:
v/ BBIYMCIIATH JJIMHY OTPE3Ka 110 KOOPAMHATAM €r0 KOHIIOB; BHIUUC/IATH KOOPIMHATHI CEPEAUHBI OTPE3KA;
v HCIOJIB30BaTh KOOPIAMHATHBIA METOI /IS U3yUEHUS CBOUCTB MPSIMBIX M OKPYKHOCTEIA.
VY4YeHUK MOTyYUuT BO3MOKHOCTB!
v OBIIQJIETh KOOPJMHATHBIM METOOM PEIIEHHA3a/1au Ha BEIYHMCIIEHUS U I0KA3aTENLCTBA;
v IpUOOPECTH OMBITHCIIONB30BAHUS KOMITLIOTEPHBIX IIPOrPaMM ISl aHAJIN3a YaCTHBIX CYYaeB B3aMMHOTO PACIIOI0KEHHS OKPYKHOCTEH U IPAMBIX;
v IpUOOPECTH ONBITBLINOIHEHHS TPOEKTOBHA TeMY «[IpUMeHEHNE KOOPAMHATHOIO METO/A TIPH PEIEHUH 3a/1a4 Ha BLIYMCIIEHHS M JI0Ka3aTEIbCTBAY.

BekTopbl
Y4eHuk Haydures:
v/ OIIepUpPOBaTH C BEKTOPAMHU: HAXOJUTh CyMMY U Pa3HOCTh JBYX BEKTOPOB, 3a[aHHLIX FEOMETPHYECKH, HAXOIUTh BEKTOP, PABHBIN IPOU3BEACHUIO 33 JaHHOTO
BEKTOpa Ha YUCJIO;
v HaxXOIUTh I BEKTOPOB, 3aJaHHBIX KOOPAUHATAMHU: JJIMHY BEKTOPA, KOOPIAMHATEI CYMMBI U Pa3HOCTH ABYX M 00JIE€ BEKTOPOB, KOOPIMHATEI IIPOU3BEIEHUS
BEKTOPA Ha YUCJIO, TPUMEHSSI TPH HEOOXOIMMOCTH COUETATEIbHBIN, MEPEMECTUTEILHBIN U pacTIpeCIUTEIIbHBIN 3aKOHBI;
v/ BBIYMCIIATH CKAISPHOE NPOU3BEICHUE BEKTOPOB, HAXOANUTH YrOJl MEX Iy BEKTOPAMH, YCTAHABJIUBATE TIEPIEHAUKY/ISPHOCTD MPSIMBIX.
Y4eHUK MOTy4UTBO3MOKHOCTD:
v/ OBJIaJeTh BEKTOPHBIM METOJIOM JJIS PEIIEHHMS 3a1a4 Ha BHIYUCIEHNUS U JJOKA3aTEIbCTRA,;
v/ IIpHOOPECTH OIBIT BHINOIHEHHS IPOEKTOBHA TEMY «IIPMMEHEHHE BEKTOPHOIO METOA [TPU PELIEHHUH 3a1a4 Ha BHIYUCIIEHHS U JOKA3aTeIbCTBAY.
3. Coep:xaHue OCHOBHOTO 0011er0 00pa3oBaHus 10 Y4eOHOMY MpeaMeTy

APUOMETUKA

Hartypanbnble uncaa. Hatypanbsblil psag. [ecatudnas cucrema cuucieHus. ApupmeTruueckue NeicTBUs ¢ HaTypalbHbIMU 4yuciaamMu. CBoiicTBa
apu(pMeTHYECKUX AEHCTBHH.

CreneHs ¢ HaTypaJbHBIM I1I0KA3aTEIEM.

YucnoBble BBIpaXEeHUs, 3HAUYCHNE YUCIIOBOT0 BhIpaxkeHUs. [1opsaok efcTBUI B UMCIOBBIX BEIP@KEHUSIX, UCIIOJIb30BaHUE CKOOOK. Perienne TeKCTOBBIX 3a/1a4
apu(pMETHYECKUMHU CIIOCOOaMHu.

Henutenu n xpatHele. CBolicTBa M Npu3Haku AenuMocTu. IIpocTeie u cocTtaBHble uncna. Pa3noxkeHue HaTypajabHOTO YHMCIIa HA MPOCTbIE MHOKUTEIH.
Jlenenue ¢ ocTaTkoM.



Jpodu. O6sikHOBEHHBIE 1poOu. OCHOBHOE CBOMCTBO ApoOH. CpaBHEHNE 0OBIKHOBEHHBIX ApO0eii. Apr(MeTHuecKue JeicTBUS ¢ OOBIKHOBEHHBIMH JAPOOSMH.
HaxoxieHue 4acTu OT LIeJIOT0 U LIEJIOTO IO €ro YacTH.

Hecsatuunbie 1podu. CpaBHEHHE NECATUYHBIX IpoOei. Apudmernueckue NelcTBUS ¢ IeCATUYHBIME Apo0smu. [IpeacraBnenue necsTuyHOi qpoOu B BHE
OOBIKHOBEHHOH JIpoOU U OOBIKHOBEHHOMW B BHJIE ICCITUYHOM.

[IporieHThI; HaX0X/IEHHE MPOLEHTOB OT BEIMYMHBI M BEIMYMHBI 10 €e mpolieHTaM. OTHOIIEHHE; BhIpAXEHHWE OTHOUICHUs B MpoleHTax. [Ipomopuus;
OCHOBHO€ CBOMCTBO IPOIIOPLIHH.

Pemrenue TekcTOBBIX 33/1a4 apU(hMETHUECKIMHE CTIOCOOaMH.

Panmnonanbuble ynciaa. [lonoxuTensHble W OTPUIATENBHBIE YHCIA, MOIYJIb YHCIa. MHOKECTBO IENBIX Yrceld. MHOXXECTBO PAalMOHATIBHBIX YHUCE;
palMOHAIIBHOE YHCIIO KAaK OTHOIICHHE %, r7ie T -IeJI0e YUCI0, T — HaTypaidbHOe 4yrcio. CpaBHEHHE paIllMOHAIBHBIX YHCcel. ApupMeTHdecKue IEHCTBHS C

panoHaabHbIMU yncaamu. CBoiicTBa apudmernyeckux aercTBuil. CTeneHb ¢ IeNIbIM T0Ka3aTeleM.

HeiicTBuresibHbIe unca. KBagparasiii kopeHb u3 uncia. KopeHb TpeTbed CTEeneHu.

ToHsATHE 06 HPPALMOHATBHOM YHCie. MppalioHaabHOCTh YnCcIa V2 H HECOM3MEPHMOCTh CTOPOHBI M AHArOHATH KBaapaTa. JleCATHUHbIC MPHOIMKEHHs
HUPpAIMOHAIBHBIX YHCETT.

MHOKECTBO IEHCTBUTENBHBIX YMCENT; TPEACTABICHNE ICHCTBUTEIBHBIX YHCEN B BUJIE OCCKOHEUHBIX JCCATUIHBIX ApoOeit. CpaBHEHHE NEHCTBUTEIHHBIX YHCET.

Koopaunarnas npsimasi. 1300paskeHre Yucesn TouKaMu KOOPAMHATHOM MpsMO. YHCIOBBIE TPOMEXKYTKH.

HN3mepeHus, npudIn:KeHusi, OeHKH. PasMepbl 00BEKTOB OKpYKaIOIMIEero MUpa (0T 3JEMEHTAPHBIX YacTUIl 10 BceneHHo), NIMTEeTbHOCTh TPOIIECCOB B
OKpy»KarolieM Mupe. Brienenne Mmuoxutens — crenenu 10 — B 3anucu gucna.

[TpubmmkeHHoe 3HaueHue BEIMYUHBI, TOYHOCTh NpuOmkeHus. OKpyrieHne HaTypallbHbIX YHCeN U JecSITUUHBIX 1poOeit. [Ipukuaka u olieHka pe3yabTaToB
BBIYUCIICHU.

AJI'EBPA

AJiredpanyeckue BbIpakeHHsl. BykBeHHBbIC BBIpOKECHHS (BBIPOKCHHs C TepeMeHHBIMH). YunciaoBoe 3HadeHHUE OYKBEHHOTO BbIpakeHHs. JlomycTumbIie
3HaueHUsl nepeMeHHbIX. [loJcTaHOBKa BBIpaXKEHUU BMECTO MepeMeHHbIX. [IpeoOpa3oBaHue OyKBEHHBIX BBIPAXKEHHI Ha OCHOBE CBOMNCTB apH(PMETHUECKUX
neiicTBuil. PaBeHCTBO OyKBEHHBIX BhIpaKeHUN. T0OXIIECTBO.

CrerneHb ¢ HaTypaJIbHBIM IIOKa3aTeNleM U €€ CBOMCTBA. OJHOUWIEHB! U MHOTOWIEHBL. CTenenb MHOrowieHa. Ciio)keHue, BBIYUTaHue, YMHOKEHHE MHOTOUJICHOB.
DopMmysbl COKPAIIEHHOTO YMHOKEHHUSI: KBaJIpaT CyMMBbI U KBapaT pasHocTu. Dopmyna pazHOCTH KBaapaToB. [IpeoOpa3oBaHue 11€J0T0 BHIPAKEHUS B MHOTOYJICH.
Pa3znoxeHne MHOTOUYJIEHOB HA MHOXKUTENW. MHOTOUIeHbBI ¢ 01HOM nnepeMeHHoi. Kopenb MHOrouneHa. KBagpatHslil TpeXuiieH; pa3ioKeHHe KBaPATHOIO TPEXWICHA
Ha MHOKHMTEJIH.

Anrebpandeckas qpoOb. OCHOBHOE CBOMCTBO anreOpanyeckoit Apoou. CrnokeHne, BBIUUTaHNEe, YMHOKEHUE, JielieHne aaredpandeckux apooeit. CTemneHs ¢
LIEJIBIM TTOKa3aTeIeM U €€ CBOMCTBA.

ParrionansHbIe BEIpaKeHHS U UX MpeoOpazoBanus. JJoka3zaTenbCTBO TOKIECTB.
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KBanparusie kopau. CBoCTBa apu(METHUECKUX KBAIPATHBIX KOPHEH U MX MIPUMEHEHHE K MPE0OPa30BaHUIO YHUCIIOBBIX BHIPAKEHUH U BBIYHUCICHHSM.

YpaBHeHus. YpaBHeHue ¢ ogHou niepeMeHHoi. Kopenb ypaBHeHus1. CBOMCTBA UMCIIOBBIX PABEHCTB. PABHOCHIIBHOCTD YpaBHEHUIA.

Jluneiinoe ypaBaenue. KBagparHoe ypaBHeHue: hopmyina KOpHEH KBaIpaTHOTo ypaBHeHus. Teopema Buera. Pemenne ypaBHeHUH, CBOASIMXCS K IMHEHHBIM
U KBaIpaTHBIM. [Ipumeps! perienus: ypaBHEHHH TpeTheil 1 4eTBepTOil cTenenu. Pemenne ApoOHO-paliuoHalbHBIX YpaBHEHUI.

YpaBHeHuMeE ¢ ABYMsI IIEpEMEHHBIMU. JIMHEIHOE ypaBHEHHE C ABYMsI IIEPEMEHHBIMU, [IPUMEPBI PEILICHUS YPABHEHUM B LIEJIBIX YHCIIAX.

Cucrema ypaBHEHHUH C ABYMsI lIEpeMEHHBIMU. PaBHOCKHIIBHOCTD cucTeM. CHCTEMBI IBYX JIMHEWHBIX YPAaBHEHUH € IByMsI IEPEMEHHBIMU; PEIIEHUE MOACTaHOBKOM
u cinoxeHueM. [Ipumeps! perieHns cucTeM HETMHENMHBIX YPaBHEHUN € JByMs [IEPEMEHHbBIMU.

Perrenne TeKCTOBBIX 337124 AIreOpandecKuM CIiocoO0OM.

JlexkapToBbl KOOpJAMHATHI Ha IJIOCKOCTH. I'paduueckas MHTepIpeTalys YpaBHEHMsI C JABYMs MEpeMEHHBbIMH. ['paduk JMHEHMHOro ypaBHEHHUS C JABYMS
MIEPEMEHHBIMH; YITIOBOM KO3()(PUIMEHT NpsIMOM; ycIoBUE MapaieNbHOCTH NpsMbIX. ['paduku mpocTeHmmnx HeIMHEWHBIX ypaBHEHUM: mapalojia, rumnepOouia,
OKpYXHOCTb. [ 'padnueckas nuHTEprpeTalsi CUCTEM YPAaBHEHUH C IBYMS IEPEMEHHBIMHU.

HepaBencrBa. UncioBele HEPaBEHCTBA U UX CBOMCTBA.

HepageHncTBO ¢ 01HOM nepemMeHHOW. PaBHOCHMIIBHOCT HepaBEeHCTB. JIMHEWHBIE HEPAaBEHCTBA C OJHOM nepeMeHHoU. KBanpaTtHble HepaBeHCcTBA. CHCTEMBI
HEPABEHCTB C OJTHOM MEPEMEHHOM.

OYHKINN

OcHoBHbIE MOHATHS. 3aBUCUMOCTH MEX 1y BenmnunHamu. [IpencraBienne 3aBucumocteit hopmymnamu. [lorstue pyHkimm.

O6uacTh onpeiesieHHsI 1 MHOXKECTBO 3HadeHU GyHKIuU. CriocoOsl 3amanust pyHkiun. ['paduk ¢pyHkiu. CBolicTBa GyHKIIHMM, UX 0TOOpaKeHHe Ha rpaduke.
[Tpumepsl rpadrkoB 3aBUCUMOCTEH, OTpaXKAIOUINX peabHbIE MPOLIECCHI.

Yuciaosble pynkuun. OyHKIINH, ONUCHIBAIOIINE MPSAMYIO U OOpPaTHYIO MPONOPIUOHATIbHBIE 3aBUCUMOCTH, UX I'paduku u cBoiicTBa. JlnHeiHas ¢pyHkuus, ee
rpaduk u cBoictBa. KBamparuunas QyHnkuusi, ee rpaduk u cBoiictBa. CTeneHHble PYHKIUU C HATypaJdbHBIMHU HOKa3aTeslsaMu 2 U 3, UX rpaduKu U CBOICTBA.
Ipaduku dynkmmit y = vx, y =Vx,.

YucioBble nociaenoBarebHOCTH. [loHsTHE YNCIIOBOI MOCIEI0BATENIFHOCTU. 3a/laHue TOCIEeI0BATENIbHOCTH PEKYPPEHTHOH hopMynoit u Gpopmynoi N-ro
YJieHa.

Apudmernueckas U reoMmerpuueckas nporpeccur. @opmynbl JI-TO 4ieHa apuPpMETUYECKON U reOMETPUYECKON MPOTPECCHii, CYMMBbI MEPBBIX MUJICHOB.
N300paxkenue 4ieHOB apu(pMETUUECKON U T€OMETPHUUECKON MPOrpeccuil TOYKaMu KOOPAWHATHON IOCKOCTH. JIMHEHHBIH U SKCTIOHEHIIMANIBHBIN pocT. CIoXKHbIE
MPOLIEHTHI.

BEPOATHOCTD U CTATUCTHUKA
OnucaresbHasi craTucTuka. [IpencraBnenye 1aHHbIX B BUJE Ta0mull, Auarpamm, rpadukos. CiydaiiHas n3MeHUMBOCTh. CTaTUCTUYECKHE XapaKTEPUCTUKU
Habopa TaHHBIX: cpesiHee apupMeTHuIecKoe, MeIrana, HauoboJIplllee 1 HaMMeHblllee 3HaYeHUs, pa3max. [IpencTaBienue o BBIOOPOUYHOM HCCIIEeI0OBAHUU.
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Cayuaiinble coOBITHS U BEPOATHOCTB. [loHATHE O CciIydaifHOM ONBITE M CIy4aiHOM COOBITHH. YacToTa ciydaifHOro coObITusl. CTaTUCTHUECKUI MOAX0]
K TIOHSTHIO BEPOSTHOCTH. BEpOSTHOCTH MPOTHUBOIONOKHBIX cOOBITHH. J[OCTOBEpHBIE M HEBO3MOXKHBIE COOBITHS. PaBHOBO3MOXKHOCTH coObITHH. Kitaccuueckoe
OIIPEEIIEHUE BEPOSTHOCTH.

Kom0unaropuka. Pemenrie KoMOMHATOPHBIX 33134 nepedopom BapuanToB. KomOunatopHoe npasuiio ymHoxxkeHus. [lepecranoBku u pakropualt.

I'EOMETPUA

Harasianasi reomerpus. Harmsamasie npencraBieHus o Gurypax Ha INIOCKOCTH: TIpsMasi, OTPE30K, JIyd, yroJl, JJOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.
UeThIpexyroJbHUK, MPSMOYTOJILHUK, KBaApaT. TpeyroibHUK, BUABI TPEYrodbHUKOB. [IpaBuiibHbIe MHOTOYTOMBHHUKH. M300paxenne reomerpudeckux ¢puryp. Bzanmuoe
PaCIoJIOKEHUE IBYX MPSIMBIX, IBYX OKPYKHOCTEH, MPSIMOM U OKPY>KHOCTH.

JnuHa otpeska, jomanou. [lepumerp MHOroyronsHuka. EquHunbe! uamepenus JuHbl. M3Mepenue JUinHbl 0Tpe3Ka, TOCTPOCHUE OTPe3Ka 3aIaHHOM JITTUHBI.

Buner yrinos. I'panychas mepa yria. 3mepenue u mocTpoeHHe YIiioB ¢ IOMOIIBIO TPaHCIIOPTUPA.

[TonsiTre momaam GUrypsl; €IMHUIBI K3MepeHust Tuontaau. [Inomans mpsiMoyroasHUKa U TUTOIIaAb kKBaapaTa. [[pubmmxeHHoe n3MepeHue miomasei Guryp
Ha KjeTyaToil Oymare. PaBHOBenMKue QUIypBHI.

Harnsanguele npeacraBieHus 0 MPOCTPAaHCTBEHHBIX (urypax: Ky0, mapajuienenunes, npusMa, nupamuia, map, chepa, konyc, mumaap. Mzobpaxenue
npocTpancTBeHHBIX Guryp. [Ilpumepsr ceuennii. Maororpanuauku. [IpaBunbHbIe MHOTOTpaHHUKH. [IprMephI pa3BepTOK MHOTOTPAHHUKOB, ITMJIMHAPA U KOHYCA.

[Tonsitue o6bema; equaUIBI 00BeMa. OOBEM MPSIMOYTOJILHOTO TapaylIeyIeuIie a, Kyoa.

[Tonsitue o paBeHcTBe guryp. LlenTpanbHas, oceBas U 3epKaibHasi cuMMeTpud. M300paxkeHne cCMMMETpUYHbIX QUryp.

I'eomerpuueckue purypsl. [Ipsmoie u yribl. Touka, mpsiMasi, III0CKOCThb. OTpe30K, ayd. Yroia. Buasl yrinos. BepTukanbHble U CMEXHbBIE YIIIbl. buccekTpuca
yria.

[TapannensHble 1 nepecekaromuecs npsmslie. [lepnenaukyinspasie npsMble. TeopeMbl 0 MapajIeIbHOCTH U NEPIEHIUMKYIIIPHOCTH psAMbIX. [lepnenaukymnsap u
HAaKJIOHHAs K npsMoil. CepeAMHHBIN NEPIEHANKYIISP K OTPE3KY.

I'eomeTrpuueckoe Mecto Touek. CBONMCTBA OMCCEKTPHUCHI YIIIa U CEPEIMHHOTO NEPIEHANKYIISApa K OTPE3KY.

Tpeyronsuuk. BeicoTa, Menana, OUccekTpuca, CpeaHss JIMHUS TPEYroJbHuKa. PaBHOOEIPEHHBIE 1 pABHOCTOPOHHUE TPEYTOJIbHUKH; CBOMCTBA U MIPU3HAKH
paBHOOEIPEHHOTO TpeyroyubHuKa. [Ipu3Haku paBeHCTBa TpeyroJibHUKOB. HepaBeHCTBO TpeyroibHuKa. COOTHOLIEHUS MEXKTY CTOPOHAMH M YTJIaMH TPEYroJIbHUKA.
Cymma yrioB TpeyroibHuKa. BHemHue yrisl Tpeyroisuuka. Teopema daneca. [Tonobue Tpeyronsuukos. [Ipu3Haku nogobus tpeyroisuukoB. Teopema [Tudaropa.
CuHyC, KOCHHYC, TAHI'€HC, KOTAHI'€HC OCTPOTO yrja MpsMOYroJIbHOTO TpeyrojbHUKa U YriioB oT 0 1o 180°; npuBenenue k octpoMy yriy. Pemenue npsiMoyroabHbIX
TPEyroiabHUKOB. OCHOBHOE TPUTOHOMETPHUUECKOE TOXA€CTBO. DOPMYIIbI, CBA3BIBAIOLINE CUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC OJIHOTO M TOrO K€ yria. Pemenue
TPEYroJIbHUKOB: TEOpEMA KOCUHYCOB M TEOpPEMA CUHYCOB. 3aMe4aTesIbHble TOUYKU TPEYTOJIbHUKA.

YerbipexyronsHuk. [lapamnenorpamMm, ero cBoiicTBa U mpusHaku. [IpsMOyronbHUK, KBaapaT, poMO, UX CBOMCTBA U MpU3HAKU. Tpamenus, CpeaHss TUHU
Tpamneuuu.

MHoroyronbHuUK. Beitykiibie MHOTOYroabHUKH. CyMMa yIIOB BBITYKJIOTO MHOTOYTrOJIbHUKA. [[paBHiIbHbIE MHOTOYTOJIbHUKH.
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Oxkpy>xkHOCTB U KpyT. yra, xopaa. Cextop, cerment. LleHTpalibHbIi yroj, BIUCAHHBIN YTroJ1; BEJIMYMHA BIIMCAHHOTO yriia. B3anMHoe pacnosioskeHune npsiMon u
OKPY)KHOCTH, JABYX OKpykHocTel. KacarenbHas u cexyias K OKpy>KHOCTH, UX CBOICTBa. BricaHHble U ONMCcaHHblE MHOTOYr0JIbHUKH. OKPYKHOCTh, BIIMCAHHAS B
TPEYTOJIbHUK, ¥ OKPY’KHOCTB, OIIMCaHHAs1 OKOJIO TPEYTOJIbHUKA. BricaHHbIE U ONTMCAHHBIE OKPYKHOCTH IPAaBUJIBHOTO MHOTOYI'OJIBHUKA.

I'eomerpuueckue npeobpazoBanus. [lonstie o paBenctse ¢uryp. [loHsATHE O IBIKEHUH: OCEBas M LEHTPAIbHAS CUMMETPHHU, MapaUICIbHbIA ePEHOC,
noBopoT. [TonsATHE 0 MOKOOMK PHUTYP U TOMOTETHH.

Pemenue 3a1au Ha BbIYKMCIIEHUE, JOKA3aTENbCTBO U IOCTPOEHUE C UCIIOJIb30BAHUEM CBOMCTB M3Y4YEHHBIX (UTYD.

HN3mepenne reoMeTpuyeckux BeJH4YUH. /[mHa orpeska. PaccrosiHue oT Touku 10 npsMoil. PaccrosHue Mex 1y mapauiesIbHBIMU IPSMBIMU.

[IepuMeTp MHOTOYTOJIBHHKA.

JInvHa OKpYKHOCTH, YHUCIIO T ; JJIMHA YT OKPYKHOCTH.

I'pagycHast Mepa yria, COOTBETCTBUE MEX/1y BETMUMHON HEHTPAIIBHOTO YIJla M JUIMHOM YT OKPYKHOCTH.

[NonsiTre mommaam miockux Guryp. PaBHococtaBineHHble 1 paBHOBeNuKre Gurypsl. [Inomanes npsmoyroasHuka. [lnomany napamuienorpaMmma, TpeyroJibHUKa
u Tpanenuu. [nomaas MuoroyronsHuka. [lnomans kpyra u miomaas cekropa. COOTHOMICHUE MEX Y IUTOMIAISIMH MOJ00HBIX QUTYD.

Perienvie 3a1a4 Ha BbIUMCIIEHUE U JOKA3aTENBCTBO C UCIOJIb30BAHUEM U3YYEHHBIX (POPMYIL.

Koopaunarel. YpaBuenue npsmoid. KoopnmHatel cepevnbl oTpeska. DopMyiia pacCTOSIHUAS MEXKTY IBYMS TOUKaMU MJIOCKOCTH. Y PaBHEHHE OKPY>KHOCTH.

BekTopnl. [{nmuHa (Moxynb) BekTopa. PaBeHcTBo BekTopoB. Kosmumueapusie BekTopbl. KoopauHaTel BekTopa. YMHOKEHHE BEKTOpa Ha YHUCIIO, CyMMa
BEKTOPOB, Pa3I0KEHUE BEKTOpA MO JIBYM HEKOJUIMHEAPHBIM BeKTOpaM. CKalsipHOE IPOU3BEIEHNE BEKTOPOB.

JIOTUKA U MHOXECTBA
TeopeTuko-MHOKeCTBEeHHbIE MOHATHS. MHOXXECTBO, 3JIEMEHT MHOKECTBA. 3a/laH€ MHOKECTB MIEPEUHCICHUEM AIIEMEHTOB, XapaKTePUCTUUECKUM
cBoiictBoM. CTaHgapTHbIe 0003HAUYEHHUS YHCIOBBIX MHOXKECTB. [TycToe MHOecTBO U ero o6o3navyenue. [ToqmuoxectBo. O0beAMHEHUE U TIEPECEUEHUE MHOKECTB.
NnnrocTpaiiysi OTHOIIEHUH MEXK Ty MHOYKECTBAMH C IIOMOIUIBIO qUarpamm Jiepa — BeHHa.
DyieMeHThI Joruku. OnpeneneHue. AKCHOMBI U TeopeMbl. JlokazaTenbcTBo. Jloka3aTenbcTBO OT MpoTUBHOTO. Teopema, oOpaTHas nqanHou. [Ipumep u
KOHTpPIpUMED.
[ToHsiTHE O PaBHOCHIIBHOCTH, CJIEIOBAHUH, YIIOTPEOICHHE TOTHIECKUXCBA30KECIH ..., TO ..., B TOM U TOJIBKO B TOM CJy4ae, JOTUYECKHE CBS3KU U, WIIH.

4, TemaTu4yeckoe NJIAHMPOBaHNE C ONpeeIeHeM OCHOBHBIX BH/I0B Y4eOHOI /e TeJIbHOCTH

TemaTtuueckoe INTAaHUPOBAHUC ITPEACTABIICHO B JIBYX BApHAHTAX.
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MaremaTuka 5 Kiaacce

Ne Coneprxanue yaeOHOTO KonnuectBo | XapakrepucThka OCHOBHBIX BUIOB ACSITEILHOCTH YUCHHKA (HA YPOBHE YU€OHBIX JIEHCTBUI)
Marepuana 4acoB
) 6
yaco | 4aco
B B
1 | HarypaabHble yHcIa H 15 18 | OnuceIBaTh CBOMCTBA HATYPAJIBLHOTO psifa. BepHO MCIIOIK30BaTh B peyl TEPMUHBI yudpa, yuco,
HIKAJIbI Ha3bIBaTh KJIACCHI M Pa3psijibl B 3alMUCH HATYPATBLHOTO Yucia. UNTaTh U 3aUChIBaTh HATYpaJIbHBIC
2 | Obo3HaYCHHE HATYPATHHBIX 3 3 | uucna, onpeAenaTh 3HAYHOCTh YMCJIa, CPABHUBATH M YIOPSII0YNBATH UX, TPAMMATUYECKH
qUCe MPaBWJIBHO YATATh BCTPEUAOIINECS MaTeMaTHIEeCKUE BhIpakeHusl. Pacio3HaBaTh Ha yepTexax,
3 Otpesok. lnnHa oTpeska. 3 4 | pUCYHKax, B OKPYXaIOIlleM MUPE TeOMEeTprIecKre GUTYPHI: TOUKY, OTPE30K, MPSIMYIO, Ty,
TpeyroipHUK JOTIOJTHUTEIIBHBIE JTyYH, TIIOCKOCTh, MHOTOYTOJIbHUK. [[pUBOIUTE MpHUMEpHI aHAJIOTOB
4 IT10CKOCTD, IpsMast, Ty 2 3 | reomeTpuueckux GUTyp B OKpyxaroriem mupe. M300paxats reomerpuueckne GUrypsl u ux
5 [IIxanbel 1 KOOPAUHATHI 3 3 KOH(UTYpalluK OT PYKH U C UCTIOJIB30BAHUEM YEPTEKHBIX HHCTPYMEHTOB. M300pakarth
6 | Menblie win 60JIbIIe 3 4 | reomerpuueckue ¢purypsl Ha kierdaroi 6ymare. 3mMepsTh ¢ MOMOIIBI0 HHCTPYMEHTOB U
7 | Konmponvnas paoma Ne Ino 1 1 | cpaBHUBATH JUIMHBI OTPE3KOB. CTPOUTH OTPE3KH 33JaHHOM JJIMHBI C TOMOIIBIO TMHEHKU U
meme «Hamypanvhuvie uuciay HUpPKYJs. BeipaxkaTh 0JHU eIMHUIBI H3MEpPEHUs ATUHBI uepe3 apyrue. [lonb3oBarbes
pas3nuYHbIMU IKanaMu. Onpenensts KOOpAUHATy TOYKU Ha JIyde U OTMeYaTh TOUKY IO e
KoopauHate. BoipakaTh OTHU €IUHUIIBI U3MEPEHUs Macchl 4epe3 Apyrue. BrimonHsTh
nepeGop Bcex BO3MOXKHBIX BAPUAHTOB /IS IepecyéTa 0ObEeKTOB MIIM KOMOUHALIUMN, BBIJICIISTh
KOMOHMHAIIMH, OTBEYAIOLINE 3a/IaHHBIM YCIIOBUSAM. Pemiats TeKCTOBbIE 3a1aui apu(PMETHUECKUMU
crocobamu. AHAIU3UPOBATH U OCMBICTUBATh TEKCT 33a4H, nepedopMyaIupoBaTh yCIoBUE,
U3BJIEKATh HEOOXOIUMYIO HH(OPMAIIHIO, MOJETUPOBATH YCIOBHE C MMOMOIIBIO CXEM, PUCYHKOB,
pealbHbIX TPEIMETOB; CTPOUTDH JJOTUYECKYIO LIETIOUKY PACCYKICHUN; KPUTUUECKU OI[CHUBATh
MOJIYYEHHBI OTBET, OCYILIECTBISATh CAMOKOHTPOJIb, MPOBEPssl OTBET HA COOTBETCTBHE
YCIOBHUIO. 3amUChIBaTh YHCla C MOMOIIBI0 puMcKuX 1udp. McciaenoBars mpocTeiiime YucioBbie
3aKOHOMEPHOCTH, MPOBOAUTH UYHCIOBBIE SKCIIEPUMEHTHI.
Cii0’keHue U BbIYUTAHUE 21 24 | BBINOJHATH CII0)KEHUE U BBIUYUTAHUE HATYPAJIbHBIX Yyncel. BepHO UCNoIb30BaTh B peun
HATYPAJIbHBIX YHCEJI TEPMUHBI: CyMMa, CJIaraéMoe, pa3HOCTb, YMEHbBIIIAEMOE, BHIYUTAEMOE, YUCIOBOE BHIPAKECHHUE,
8 | CnoxxeHue HaTypaIbHBIX 5 6 3HAUYEHHE YMCIIOBOTO BBIPAXKEHUS, YpAaBHEHUE, KOPEHb YPABHEHUS, IEPUMETP MHOTOYTOJIbHUKA.
YHUCEN U €r0 CBOKCTBA VYcraHaBnuBaTh B3aMMOCBSI3U MEXAY KOMIOHEHTAMH M PE3YJIbTATOM IPH CIOKEHUU U
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Briuuranue

10 | Koumponvuas paboma Ne 2
no meme «Cnodxrcenue u
8bIYUMAHUE HAMYPATLHBIX
yuceny

11 | YucnoBble u OyKBEHHbIE
BBIPAKCHUS

12 | bykBeHHas 3aMUCh CBOMCTB
CIIO’KEHUS M BEIYUTAHUS

13 | YpaBuenwue

14 | Konmponsnas pavoma Ne 3

no meme «Qucnoswie u
6yK6€HHbl€ 6blPAJNCEHUA)

BBIYMTAHUM, UCIIOJIB30BATh UX JIJIS1 HAXOXKIEHUS HEU3BECTHBIX
KOMITOHCHTOB JICHCTBUI C YACIIOBBIMU M OYKBEHHBIMU BBIPAKCHUAMHE; (POPMYIUPOBATH
MIEPEMECTUTEIILHOE U COYETATEIIbHOE CBOMCTBA CIIOKEHUSI HATypaJbHbBIX YHCEI, CBOMCTBA HYJIS
npu cioxeHnu. @opMylIUpoBaTh CBOMCTBA BRIUUTAHUS HATYPAJIbHBIX YHCEN. 3aMKUChIBATh
CBOMCTBA CJIOKCHHS U BBIUMTAHUSI HATypaJIbHBIX YHCEI C IMOMOINBIO OYKB, MpeoOpa3oBBIBAThH
Ha UX OCHOBE YHCJIOBBIC BBIPAKEHUS U UCIIOJIb30BaTh UX ISl PAMOHAIA3AUNHA TUCbMEHHBIX U
YCTHBIX BBIYHCIICHUH. [)paMMaTHYECKH BEpPHO YUTATh YUCIIOBBIC U OYKBEHHBIE BHIPAXKCHUS,
coJiepKaIiue ACHCTBUS CIOKEHUS U BBIUNTAHUA. 3aUChIBaTh OYKBEHHBIC BHIPAKECHUS,
COCTaBJISITh OYKBEHHBIE BBIPAKEHUS 110 YCIOBUAM 3a7a4. BeUUCIATE YUCIOBOE 3HAUCHHE
OYKBEHHOTO BBIpAKEHUS TIPH 3aJJaHHBIX 3HAUCHUSIX OYKB. BBIUUCIATE IEpUMETpHI
MHOTOYTOJHUKOB. COCTABJISITh MPOCTEHIITNE YPABHEHHUSI 110 YCIOBUSIM

3a7a4. Pemate npocreiiiiye ypaBHEHUSI HA OCHOBE 3aBUCHUMOCTEN MEXKITY KOMIOHEHTAMHU
apuMETUYECKUX JCHCTBUNA. AHATU3UPOBATH U OCMBICIMBATH TEKCT 3aJa4H,
nepedopMyIUpPOBaTh YCIOBUE, U3BJICKATh HEOOXOMMMYI0 HH(POPMAIINIO, MOJCTUPOBATh
YCJIOBHE C MIOMOIIBIO CXEM, PUCYHKOB, PEATbHBIX MPEIMETOB; CTPOUTD JIOTHYECKYIO [IEMOYKY
pacCyXJICHHI; KPUTHYECKN OLICHUBATH MOJYYEHHBINA OTBET, OCYIIECTBIATH CAMOKOHTPOJIb,
MPOBEPSISt OTBET HA COOTBETCTBHE YCJIOBHIO. BEHIONHATH mepebop BCceX BO3MOKHBIX
BapHaHTOB sl Nepecuéra 0ObEKTOB WM KOMOWHAIUM, BBIACISATH KOMOWHAIIMHM, OTBEYAIOUINe
3aJlaHHBIM yCIIOBHsM. VccnenoBars npocTeiime YuciaoBble 3aKOHOMEPHOCTH, TPOBOIUTH
YUCJIOBBIE IKCIIEPUMEHTHI.
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YMHOKEeHHE U JeJIeHne 27 30
HATYPAJIbHBIX YHCEJ
15 | YMHOXeHHe HaTypallbHbIX 5 6
YKCell ¥ ero CBOMCTBA
16 | llenenue 7 7
17 | Jlenenue ¢ ocTaTKOM 3 3
18 | Konmponvnas pavoma Ne 4 1 1
no meme « Ymnoowcenue u
OelleHUe HAMYPATIbHbIX YUCEL)
19 | Ynopoenue BbipakeHUH 5 7
20 | [TopsitoK BBITIOJTHEHUS 3 3

NENCTBUN

BreimoaHaTh YMHOXCHHUE U ACICHUC HATYpaJIbHBIX YHUCCII, NCJTICHUEC C OCTAaTKOM, BBIUHCIIATH
3HAUEHMS CTEIICHEH. BepHo HCIIOJIb30BAaTh B PCUU TCPMHUHLI: npouseedeﬂue, MHOHCUMED,
yacmmnroe, Oeﬂwwoe, deﬂumeﬂb, cmeneHsb, OCHOBAHUEe U nokasameib CmeneHu, Keadpam u Ky6
yycaa. YCTaHaBIMBATh B3aMMOCBSI3U MCXKAY KOMIIOHCHTAaMU U PE3YJIbTATOM IIPpU YMHOXKCHUU U
ACJIICHHH, UCIIOJb30BaTh UX AJI HAXO0XICHUA HCU3BCCTHBIX KOMIIOHCHTOB I[CﬁCTBPIﬁ C YHMCJIOBBIMHU
n 6YKBCHHLIMI/I BBIPpAKCHHUAMM. (DOpMy.]'II/IpOBaTb NEPEMECCTUTCIIBHOC, COUCTATCIIbHOC U
pacipeaciauTC]IbHOC CBOMCTBA YMHOKCHHA HATYPAJIbHBIX YHUCCII, CBOICTBa HYJIAd U CAUHHULBI ITPU
YMHOKCHUU U JCJICHUMU. CDOpMy.TII/IpOBaTL CBOMCTBa JCICHUS HATYpaJIbHBIX YHUCCII.
3anuceIBaTh CBOMCTBA YMHOXCHUSA U ACJICHUA HATYPAJIIbHBIX YUCCIT C TIOMOIIBIO 6y1(B,
HpeO6pa3OBLIBaTL Ha UX OCHOBC YHCJIOBBIC U 6yKBeHHBIe BBIPAXKCHUS U UCIIOJIB30BATh UX JJIA
panroHaIn3alu MMCbMCHHbBIX U YCTHBIX BBIqHCHeHHﬁ, JJI YIIPOIICHUSA 6yKBCHHBIX BBIan(eHHﬁ.
rpaMMaTI/I‘-IeCKI/I BCPHO YUTATh YHUCJIOBBIC U 6YKBCHHBIG BBIPpAXKCHUS, COACPIKAINC JenCcTBUS
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21 | Keampar u xy0 2 2 | yMHOXKEHUS, JICICHUSA W CTENeHW. YWTaTh W 3alMChIBaTh OYKBEHHBIC BBIPAXKCHUS, COCTABJIATH
22 | Konmponvnas paboma Ne 5 1 1 | OyKBEHHBIC BBIPOKEHUS 10 YCIOBUSAM 3aJ1a4. BRIYHCISATE YMCIOBOE 3HAYCHHE OYKBEHHOTO
no meme « Ynpowenue BBIPOKEHUS MPH 3aJ[aHHBIX 3HaueHUsX OykB. COCTaBIATh YPAaBHEHHUS IO YCIOBUSM 3a]1ad.
8bLIPAACEHULY Pemats npocTeiiiue ypaBHEHHsI HA OCHOBE 3aBUCHMOCTEH MKy KOMIIOHEHTaMH
apu@MeTHIECKUX NEeHCTBUH. AHATM3UPOBATh H OCMBICIIMBATh TEKCT 3aayH,
nepeopMyTpoBaThH YCIOBHE, U3BIIEKATh HEOOXOAMMYIO WH(OPMAIIHIO, MOACTUPOBAThH YCIOBUE C
MIOMOIIIBIO CXEM, PHCYHKOB, PEATBHBIX MPEIMETOB; CTPOUTH JIOTUYCCKYIO I[EMOYKY
pacCyXICHHIA; KPUTUICCKH OLICHUBATH MOJIydEHHBIA OTBET, OCYIICCTBIIATh CAMOKOHTPOIIb,
poOBepsisi OTBET HA COOTBETCTBHE YCIOBUIO. BHIMOTHATE TiepeOop BCEX BO3MOXKHBIX BAPHAHTOB
Uil iepecyéTa 00BEKTOB WU
KOMOWHAIIMA, BBIACIATh KOMOWHAIIMK, OTBEUAIONTNE 3aJaHHBIM ycioBusiM. MccmenoBath
MIPOCTEHIIINE YHCIIOBBIE 3aKOHOMEPHOCTH, MPOBOAMTH YHCIIOBBIC KCIICPHUMEHTEI.
Inomanu u 06 bEMBI 12 16 | PacmosHaBath Ha YepTekKax, PUCYHKAX, B OKPYXKAIOIIEM MUPE F€OMETPHUYECKUE (PUTYPBI,
23 | DopmyIbl 2 3 | umeromme GopMy IPSMOYTOIBHOTO Tapajuiesenumnena. [[puBoIuTh MprUMepsl aHaJIOTOB Kyoa,
24 | ITnomans. opmyra IIoIaIu 2 3 MPSIMOYTOJIFHOTO TIapaJIIeNICTIUIIeIa B OKpYyKaromieM Mmupe. M3o00paxaTs IpsiMOYTroJIbHBIN
MPSMOYTOJTbHUKA napajuielienuIel OT PYKH M C UCIOJIh30BaHUEM YePTEKHBIX HHCTPYMEHTOB. M300paxkaTs ero Ha
25 | Eauauisl u3MepeHus 3 4 | xneruaroit Oymare. Mcronb30BaTh B pe4ur TEPMUHBL: (hopmynda, nioujadsb, 00bEém, pagHvle
rionaaen Guzypul, npsamoy2obHbIl napaiierenuned, Kyo, 2panu, péopa u 6epuiiHbl NPAMOY201bHO20
26 | IIpssMOyrombHBIH 1 2 | napannenenuneoa. MoaenupoBaTh HECJIOKHbBIE 3aBUCUMOCTH C MMOMOIIBIO0 (hOPMYJT; BBITIOJIHATh
napaIeNenuIes BbIUMCIICHUS 110 (opMyaM. BeUnciasaTh miiomaan KBaapaToB, MPSIMOYTOJIbHUKOB U
27 | O6beMbl. O6BeM 3 3 | TPEyroJbHUKOB (B MIPOCTEHIINX CIy4Yasix), UCMOJIb3Ys (POPMYIIbI IUIOMIAIN KBaApara u
IIPSIMOYTOJIBHOTO IPSIMOYTOJIbHUKA. BhIpakaTh 0IHU €JMHUILIBI H3MEPEHHUS IO yepe3 Apyrue. Boraucuars
napauieNenne/a 00BEMBI KyOa ¥ PSIMOYTOJILHOTO TMapajuiesenumesa, uCrnob3ys GopMyisl 00béMa Kyba u
28 | Konmponwvnasn padoma Ne 6no 1 1 | OpAMOyrosibHOTO napasuienenunesna. BelpaxkaTh 0HU eIMHUIIBI U3MepeHHust 00bEMa uepes

meme «llnowaou u oovemol»

apyrue. MoieaupoBaTh H3ydaeMble T€OMETPUUECKUE 0OBEKTHI, UCIIOIb3Ys Oymary, IIacTHIIUH,
MPOBOJIOKY | JIp. BBIMOMHATE Iepe6op BCceX BOZMOXKHBIX BAPUAHTOB IS epecuéTa 00BEKTOB UITU
KOMOMHAIIHIA, BBIICTATH KOMOMHAIIMY, OTBEYAIOIINE 33/IaHHBIM YCIOBUAM. BBIYHCIATh
dakTopuansl. Mcrnonap3oBaTh 3HAHUS O 3aBUCUMOCTSAX MEXKY BEIMYUHAMU CKOPOCTh, BPEMs, IYTh
MIpY PEUICHUH TEKCTOBBIX 3a7a4. AHAIM3UPOBATh U OCMBICIUBATH TEKCT 3aa4H,
nepeopMynHpoBaTh yCIOBUE, HU3BJIEKaTh HEOOXOAMMYIO WH(MOPMAINMIO, MOAECTUPOBATH
YCJIIOBHE C MIOMOILBIO CXEM, PUCYHKOB, PEAJIbHBIX MIPEAMETOB; CTPOUTH JIOTUYECKYIO LIEIIOUYKY
PacCyKIAEHUN; KpUTUUECKU OLIEHUBATH MOJIYYEHHBIN OTBET, OCYIIECTBIIATH CAMOKOHTPOJIb,
IIPOBEPSIsl OTBET HA COOTBETCTBUE YCIOBUIO. BBINIOIHATH NPUKUIKY U OLIEHKY B XOJI€
BBIUMCJICHHUH.
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OObIKHOBEHHbIE TPOOH 23 29 | Pacno3HaBaTh Ha YePTEKaX, PUCYHKAX, B OKPYXKAIOIIEM MUPE T€OMETPUIECKHE (PUTYDBI,
29 | OKpyXHOCTb M KPYT 2 3 | umeromme GopMy OKpYKHOCTH, Kpyra. [IpHBOIUTE IpUMEpPhI aHAJIOTOB Kpyra B OKpY>KaloIieM
30 | Jomu. OGbIKHOBEHHBIE APOOH 4 5 | mupe.
31 | CpaBuenue npobeit 3 3 MoienpoBaTh TEOMETPUUYECKUE 0OBEKTHI, UCTIOB3Ys MPOBOJIOKY, TUTACTUIINH, Oymary. BepHo
32 | [IpaBWIbHBIE U HEMTPABHIHLHBIC 2 3 | UCHOJb30BaTh TEPMUHBL: OKPYKHOCTb, KPYT, paAnyC, TUaMeTp, A0S, 1po0b, YUCIUTEb,
npobu 3HaMEHAaTeNb, BUJbI 1poOeil. DopMynrpoBaTh, 3alIMCHIBATH C IOMOIIBIO OYKB OCHOBHOE CBOMCTBO
33 | Koumponsnas paboma Ne Tno 1 1 | oOBIKHOBEHHOW JIpoOH, MpaBWIIa ACUCTBHI ¢ OOBIKHOBEHHBIMU Jpo0siMu. [IpeoOpa3oBbiBaTh
meme « QObIKHOBEHHbIE 0p06u» OOBIKHOBCHHEIC I[pO6I/I, CpaBHHBATL U YIIOPAJAOYNBATH UX. BEINONHATS BEIYHCICHHS C
34 | CrnoskeHue M BEIYHTAHIE 3 4 | OObBIKHOBEHHBIMHU APOOSAMU. AHAIU3UPOBATH U OCMBICIUBAThH TEKCT 334U, epedopMyaupoBaTh
IPOGEH ¢ OINHAKOBBIMH yCIIOBUE, U3BJIEKAaTh HEOOXOAMMYIO HH(POPMAIUIO, MOJIEIUPOBATh YCIOBUE C IIOMOIIBIO CXEM,
3HAMEHATE ISIMHI PUCYHKOB, peaJIbHbIX IIPEIMETOB; CTPOUTH JIOTHUECKYIO IIEMIOYKY PACCYkKACHUI; KPUTUUECKH
35 | [enenue u xpobu 2 3 | OLICHMBATh MOJIy4YEHHBII OTBET, OCYLIECTBISATH CAMOKOHTPOIIb, IPOBEPsIsi OTBET HA COOTBETCTBUE
36 | CMeIIaHHbIC 9HCIa 2 3 | ycnosuro. IIpoBOMTE HECIOKHEIE HCCIICIOBAHMS, CBA3AHHBIC CO CBOMCTBAMM JPOOHBIX YHCEIL,
37 | CoJKeHMe U BEIANTAHC 3 3 | ONMPAsCh HAa YHCIIOBbIC SKCIIEPHUMEHTBI
CMEIIIaHHbIX YHCEeT
38 | Koumponvnas paboma Ne 8 1 1
no meme « OObIKHOBEHHbIE
opoouy
JecsiTHUHBIE APOOH. 13 18 | 3anuchiBaTh U UUTATh AecATUYHBIE ApoOu. [IpencraBiiars 0ObIKHOBEHHBIE POoOU B BUJIE
CioxeHue U BbIYUTAHUE JECSITUUHBIX U IECATUYHBIE B BI/I€ OOBIKHOBEHHBIX; HAXOAUTD JECSITUYHBIE MPUOIMKEHUS
AeCATUYHBIX Apodei OOBIKHOBEHHBIX JAPOOEH.
39 | llecaruyHas 3aUCh IPOOHBIX 2 3 | CpaBHUBATH U YHOPSAJOUYUBATH ACCATUYHBIC APOOU. BHIMOIHATH BHIYUCICHUS C IECATUYHBIMU
qucel Ipo0siMU (ClI0XKEHHEe, BEIUUTaHUE, OKpyTrieHue). Mcroib30BaTh S5KBUBAJICHTHBIE IPEACTABICHUS
40 | CpaBHEHHE JECATUIHBIX 3 4 | ApoOHBIX YKCel IPU UX CPAaBHEHUH, NIPH BHIYUCIICHUSAX. BEepHO HUCII0JIb30BaTh TEPMUHBI:
npobeii JecsiTuuHasi ApoOb, pa3psiabl, OKpyrieHue uncei. ['paMMaTndecky BEpHO YUTATh 3aITUCH
41 | CroskeHHE U BHIYUTAHHE 5 7 | BBIp@XEHHH, COJIEpKaIIHNX JACCATUYHbIC APOOU. BBIMOTHATH MPUKUIKY U OLICHKY B XOJI€
JECSITUYHBIX ApoOeit BBIUHCIICHUH. AHAIU3UPOBATh U OCMBICIUBAThH TEKCT 3a/1a4H, epedopMyaIupoBaTh YCIOBUE,
42 | TIpubnmKeHHbIe 3HAUCHUS 2 3 | u3BIEKaTh HEOOXOAUMYIO HH(OPMALINIO, MOICTUPOBAThH YCIOBUE C IOMOIIBIO CXEM, PUCYHKOB,
ypcen. OKpyrJIEHUE YUCEN pealbHBIX TPEIMETOB; CTPOUTD JIOTHYECKYIO IIEMOYKY PACCYX ACHHI; KPUTUYECKH OLICHUBATh
43 | Konmponsnas pa6oma Ne 9 1 1 | MOJy4EeHHBIN OTBET, OCYHIECTBIIATH CAMOKOHTPOJIb, IPOBEPSSI OTBET HA COOTBETCTBUE YCIOBUIO.
no meme «/lecamuunvie
opoouy
YMHOKEHUE U 1eIeHHe 26 32 | BbINOJHATH YMHOXEHHE U JIETIEHUE IeCATUYHBIX po0Oeii. BHIMOIHAT NPUKUIKY U OLIEHKY B XOJ€
HAeCATHYHBIX APO0ei. BbIuuciieHuil. IlpeacraBiasTe 0ObIKHOBEHHBIE IpOOU B BUE ACCATUYHBIX ITyTEM JAETICHUS
44 | YMHOXXEHUE JIECITUIHBIX 3 4 | yncnuTens Ha 3HaMeHaTens. Pemarh 3a1aun Ha IpoOU, UCTIONB3YS TIOHSITHE CPETHETO
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npoOeil Ha HaTypaJIbHbIC YHCIIA

apru(METHUECKOTO MIPU PELICHUH 33/1a4. AHATU3UPOBATh U OCMBICIMBATh TEKCT 3a1a4u, nepedop-

45 | Jlenenue necITUYHBIX ApoOeit 5 6 | MyaHpOBaTh yCIOBHE, U3BJIEKATh HEOOXOIUMYIO HH(POPMALINIO, MOAETHPOBATDH YCIOBUE C
Ha HaTypajbHbIE YKCIIa IIOMOUIBIO CXEM, PUCYHKOB, PEAJIbHBIX IIPEIMETOB; CTPOUTH JJIOTUYECKYIO LIEIIOUKY PacCyKICHUM;
46 | Konmponvnas pavoma Nel(0 1 1 KPUTHUYECKH OLIEHUBATh IOJy4YEHHBIN OTBET, OCYLLECTBIIATH CAMOKOHTPOJIb, IIPOBEPSS OTBET HA
no meme « Ymmnoowcenue u COOTBETCTBHUE YCIOBHIO. UNTATh U 3aIIMCHIBATh YKCIIA B IBOUYHON CUCTEME CUUCIICHHUSI.
oefierue 0ecmuinblx OpooeiLy
47 | YMHOXEHHE IeCATUYHBIX 5 6
npoobeit
48 | Jlenenue Ha TECATHUHYIO 7 9
Ipo0b
49 | Cpennee apudmeTnueckoe 4 5
50 | Koumponvnas paoboma Nell 1 1
no meme « Ymmnooiwcenue u
oelleHue 0ecamudHblx Opooell»
HNHCcTpyMeHTHI 1J11 17 20 | OOBACHATH, UTO TaKoe MPOIeHT. [IpecTaBIsATh MPOLIEHTHI B ApOOsIX U ApOOU B MPOIEHTAX.
BbIYMCJICHUH M H3MePEHH i OcymiectBnsath nouck uHpopmauu (8 CMUN), coneprkaiiieit 1aHHbIe, BEIpaXKEHHbIE B POLICHTAX,
51 | MukpoKaJibKyIsTOp 2 2 | uHTEepIpeTupoBaTh ux. [IpuBOINTH MpUMEPHI UCTIOIB30BAHUS OTHOILIEHUH B MPAKTHKE.
52 | IlpoueHThI 5 6 | BBITOIHATE NPUKUIKY U OLIEHKY B XOJI€ BBIYMCIICHUM.
53 | Konmponvnas paooma Nel2 1 1 AHamM3upOBaTh U OCMBICIMBATh TEKCT 3aJ1a4M, iepeopMyTUpoBaTh YCIOBHUE, U3BIICKATh
no meme «lIpoyenmoly» HE00X01MMYI0 HH(POPMALHIO, MOJEIUPOBATh YCIOBHE C TOMOUIBIO CXEM, PUCYHKOB, PEaJIbHBIX
54 | Vron. IIpsmoii 1 pa3BepHYTHIH 3 4 | IpeIMETOB; CTPOUTH JIOTMUECKYIO LIEMIOYKY PACCyKACHUM; KPUTUYECKU OLICHUBATH MOJTyYCHHBIN
yroi. UepTeskHblii OTBET, OCYILECTBIIATH CAMOKOHTPOJIb, IPOBEPSI OTBET Ha COOTBETCTBUE YCIOBUIO. Pacnio3HaBarts
TPEYrOJBEHHUK Ha YepTEeXax U B OKPYXKAIOIEM MHUpE pa3Hble BUABI YIiI0B. M300paxars yriel OT pyKH U €
55 | M3MepeHHe yriios. 3 4 | UCIIOJIb30BAHMEM YEPTEIKHBIX HHCTPYMEHTOB. BEpHO HCIIOJIB30BAaTh TEPMUHBL: YrOJl, CTOPOHA
Tpaucnoptup yria, OucceKTpuca yria, IpsiMoi yroJi, Tymoi, OCTpbIi M pa3BEPHYTHIH yroJi, TpPaHCIOPTHUD,
56 | KpyroBsle quarpamMmsl 2 2 | 4yepTexHbIN TpeyroiabHUK. M3MepsATh 1 CpaBHUBATh BEIMYUHBI YIII0B. V3BekaTs HHpOpMAILHIO U3
57 | Konmponwvnas paboma 1 1 | Tabmui u marpamm.
Nel3no meme «HMszmepenue [IpoBOANTE HECIOXKHBIE UCCIIEIOBAHMS, CBA3aHHBIE CO CBOMCTBAMHU APOOHBIX YHCEI, ONUPAACh HA
yenoey YHCIIOBbIE SKCIIEPUMEHTHI. BbInonHATe cOop nHpopmaruu. [IpuBoauTh mpuMepbl HECIOKHBIX
K1accuUKaUi U3 pa3InyHbIX 001acTeH HKU3HHU.
HTorosoe nopropenue 16 17 | Yurath u 3anuceiBaTh HATYpalbHbIC YMCIIA, CPABHUBATH U YIIOPSI0YMBaTh UX. [lob30BaThCS
58 | UroroBoe noBTOpEeHHE Kypca 15 16 | pasnnuHbIMH mIKanaMu. OnpenensaTb KOOpAUHATY TOUYKH Ha JIyde U OTMEUYaTh TOUKY I10 €€
MaTeMaTHKH S Kiacca KoopauHaTe. PemaTh TEKCTOBbIE 3aJjauil apU(PMETHUECKUMU CIIOCOOaMU. BBIMOIHATE CllOKeHHeE,
59 | Koumponvnasn paoboma Nel4 1 1 BBIUUTAHHUE, YMHOKEHHUE U IEICHUE HATYPAIbHBIX YUCEN, JEICHUE C OCTATKOM, BEIUUCIIATE

(umocosas)

3HAUYEHMS CTeNeHel. BeIuncaaTe miomanu KBaaApaToB U MPAMOYTOJIbHHUKOB . Breraucnars
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Hmoczo

170

204

00BEMBI Ky0a U IPSMOYTOJIBHOTO MapauIeseNuIes1a, UCTIoNb3ys GopMyibl 00bEMa Kyba u
PSIMOYTOJIBHOTO Tlapajuienenunena. [IpeodpazoBeiBaTh 0OBIKHOBEHHBIC IPOOH, CPABHUBATH U
YIOPSA0YUBATE MX. BBIMOTHITH BEIYHCICHUS C OOBIKHOBEHHBIMH JPOOSMU. 3aNMCHIBATh U YNTATh
necsituaHbie Tpoou. [IpeacTaBnsaTh OOBIKHOBEHHBIE IPOOU B BUIE JECSITHYHBIX U ICCATUIHBIC B
BUJI€ OOBIKHOBEHHBIX. BBITIOJIHATH NEUCTBUS C IECATUUHBIMU ApOo0sMU. OOBICHATH, YTO TAaKOE
nporeHT. [IpeacTaBisaTh MPOICHTHI B IPO0sX U IpoOu B mporieHTax. Pacmo3naBaTh Ha yepTexax u
B OKPY’KaIOIlleM MUPE pa3Hbie BUIBI YTII0B. M300paxkaTs yIiibl OT PYKU U C UCIIOIb30BAHUEM
YepTEKHBIX HHCTPYMEHTOB.COCTABIIATh MPOCTEHININE YpaBHEHUS TI0 YCIOBHUAM 3aad. Pemars
MPOCTEHININE ypaBHEHUS HAa OCHOBE 3aBUCUMOCTEH MEX Ty KOMIIOHCHTaMH apu(PMETHISCKIX
NeNCTBUM. AHATM3UPOBATH U OCMBICIUBATH TEKCT 3a7a4H, nepeopMyaInpoBaTh ycaoBUe,
W3BJIEKATh HEOOXOAUMYIO0 HH(POPMAIIHIO, MOJIECTUPOBATh YCIOBHE C TMIOMOIIBIO CXEM, PUCYHKOB,
PEATBHBIX MTPEIMETOB; CTPOUTH JIOTUIECKYIO IIETOYKY PACCYXKICHHIN; KPUTHICCKH OIICHUBATh
MOJTYY€HHBIN OTBET, OCYIIECTBIISATH CAMOKOHTPOJIb, TPOBEPSISI OTBET HA COOTBETCTBUE YCIOBHIO.
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Maremaruka 6 kiaace

Ne Coneprxanue yaeOHOTO KommuectBo | XapakTepucTuka OCHOBHBIX BUJIOB JICITEIBHOCTH YU€HUKA (HA YPOBHE YUeOHBIX ACHCTBUIN)
n/n Marepuana 4acoB
S) 6
1 Jle1uMocThb Ynce 20 24 | ®opMynupoBaTh ONPEICICHUS JICIUTENS U KPATHOTO, IIPOCTOTO U COCTABHOTO YHCIIA, CBOMCTBA U
2 JlenuTeny u KpaTHbIE 3 3 | mpu3HaKU AeTMMOCTHU. JJ0Ka3pIBaTh M OMPOBEPTaTh C MOMOIIBI0 KOHTPIIPUMEPOB YTBEPIKICHHUS O
3 [Tpu3naku nenMMoCTH Ha 10, na 3 3 JEIIUMOCTH YHCEIL. KJIaCCI/I(bHquOBaTL HaTypajbHbIe Ynciia (YETHBIE U HEYETHBIE, TI0 OCTATKaM
SunHa?2 oT neneHus Ha 3 u T. 11.). MccnenoBaTh mpocTeiime
4 HpﬂgHaKH neauMocTy Ha 9 1 Ha 2 3 YU CJIOBBIC 3aKOHOMEPHOCTH, IPOBOJAUTHL YHCIIOBBIC
3 OKCTIIEPUMEHTHI (B TOM YHCJIE C HCIIOIB30BAHUEM KaJIbKYJISATOPA, KOMITbIOTEpa). BepHo
5 [IpocThie 1 cocTaBHBIC YUCITA 2 3 | UCTOJIb30BaTh
6 PasiioKeHue Ha IPOCTHIE 2 3 | B pe4M TEpMHHBI: Oenumens, Kpamuoe, Hauboabuull 0owull Oenumens, HaumeHbuiee oobujee
MHOKHTENTH Kpammoe, npocmoe 4ucjo, COCMagHoe Yucio, 4émnoe 4Yucio, Heuémuoe Yucio, 3aUMHO NPOCMble
7 HauGo b IITHii 0OIIHi TeTHTeNb. 3 4 | wucna, yucna-oausHeysl, pasnodxicenue Yucia Ha npocmole MHodycumenu. Pemars TeKCTOBbIE
B3anMHO IPOCTbIE YHCIa 3a1auu apuPMETHIECKIMH crioco0amu. BEITTOHATE epebop BCceX BO3MOKHBIX BAPUAHTOB IS
8 HauMeHbliee 061Iee KPaTHOE 4 4 | nmepecuéra 00BbEKTOB MIIM KOMOMHAIMH, BBIIEIATh KOMOMHAIIMH, OTBEYAIOIIHE 33a1aHHBIM
9 Konmponvnas paoma Ne I no 1 1 | ycaoBusiM. Berancisite paxropuansl. HaxomuTs O6’beI[I/IHeHI/IeuI/I MepeceeHHe KOHKPETHBIX
meme «Jlenumocms wucen MHO>KecTB. [IpMBOIUTH MPUMEpPBI HECTOKHBIX KIacCU(PUKAIMM U3 pa3TUYHbIX 00JaCTeH KU3ZHU.
WnmocTprpoBaTh TEOPETUKO-MHOKECTBEHHBIE U JIOTUYECKUE TIOHATHUS C IIOMOIIBIO JUarpaMmm
Ditnepa — Benna
CioxeHue U BbIYUTAHUE 22 26 | ®opmynHpoOBaTH OCHOBHOE CBOMCTBO OOBIKHOBEHHOM JpOOH, MTpaBuiia CPABHEHHUS, CII0KECHUS U
apodeii ¢ paZHBIMH BbIUUTaHUs OOBIKHOBEHHBIX Jpobeii. [IpeoOpa3oBbiBaTh 0OBIKHOBEHHBIE IPOOU, CPABHUBATH U
3HaMeHaTeJIsIMHU YIOPSAOYUBATH UX. BBIMOTHATH CI0KEHUE U BHIYMTaHNE OOBIKHOBEHHBIX JPOOEH U CMEIIaHHbIX
10 OcHOBHOE CBOMCTBO JIpoOH 2 3 | uncen. ['paMMmaTryecku BEPHO YUTATh 3alUCH HEPABEHCTB, COJCPIKAIUX OOBIKHOBEHHBIE IPOOH,
11 Coxkpatenue apooeit 3 3 | cyMMBI U pa3HOCTH OOBIKHOBEHHBIX Apo6eii. Pemath TekcToBbIe 3a1aun apuMeTHIecKUMHI
12 I[Ipusenenue apobeii k 00mEMY 3 4 | cnocobamu. AHaTM3UPOBATh U OCMBICIIMBATH TEKCT 3a7a4uu, epedopMyIupoBarh ycIoBue,
3HAMEHATEeII0 U3BJIEKATh HEOOXOIUMYIO HH(OPMAIIHIO, MOJECTUPOBATH YCIOBHE C MMOMOIIBIO CXEM, PUCYHKOB,
13 CpaBHEHHe, CI0XECHNE 1 6 7 | peambHBIX MPEIMETOB; CTPOUTH JIOTHUECKYIO LIETIOUKY PACCYKICHUN; KPUTUYECKH OLIEHUBAThH
BBIUMTAHHUE JPo0Oeii ¢ pasHBIMU MOJIy4YEHHBIH OTBET, OCYIIECTBIISATH CAMOKOHTPOJIb, IIPOBEPSS OTBET HA COOTBETCTBUE YCIOBHUIO.
3HAMEHATe ISIMH BbITIONHATE TPUKUAKY U OLIEHKY B XOJ€ BHIYHCICHHU. BBIMOMHATE epedop BCeX BO3ZMOKHBIX
14 Koumponsnas paéoma e 2 no 1 1 | BapuaHTOB AJs mepecy€ra 00bEKTOB MIIM KOMOMHAIINIA, BBIIEISITH KOMOWHAIIUH, OTBEUYAIOIIHIE
meme «Croxcenue u 3a/JaHHBIM YCIIOBHUSAM. BBIYHUCIATE (aKkTOpUaibl.
eévluumanue opooei»
15 CrnoxeHue v BoIYUTaHUE 6 7
CMEIIaHHBIX YHCEeT
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16 Konmponvnas paboma Ne 3 no 1 1
meme «Cnoscenue u
6blUUMaHUe CMEULAHHBIX
yuceny
YMHoO:KeHue U J1ejieHne 32 38 | ®opmynupoBaTh npaBuiia yMHOKEHHUS U JIEJICHUS] OOBIKHOBEHHBIX JIp00Oeid. BoImoaHsATh
00bIKHOBEHHBIX IPo0ei YMHOJKEHUE U JIeJIeHUe OOBIKHOBEHHBIX JIPOOCH 1 cMenranHbIX yncelsl. HaxomuTs ApoOb OT umcia
17 YMHO)eHue apodeit 4 5 | mumcno mo ero npodu. ['paMMaTHYecKu BEPHO YNTATh 3AITUCH IMPOM3BEIACHUA U YaCTHBIX
HToroselii ypox 1o MaTepuaiLy 1 1 | oOBIKHOBEHHBIX pobei. PemaTs TekcToBBIE 3a0aun apupmeTnaeckumu ciocodbamu. ITpoBoanTs
YeTBEPTH HECJIOKHBIC CCIICOBAHMS, CBSI3aHHBIE CO CBOMCTBAMHU JPOOHBIX YHCEII, ONUPASICh HA YMCIOBBIC
18 Haxoxaenne npodu oT yuciia 4 5 | PKCIIEpUMEHTHI (B TOM YHCJIE C UCTIOJIb30BAaHNEM KAIBKYJISATOpa, KOMITbIOTepa). MccnenoBars u
19 [TpumeHeHue 5 5 | OMUCHIBATh CBOMCTBA MUPAMHUJI, IPU3M, UCIIOJIb3Ys SKCIIEPUMEHT, HAOII0/ICHUE, H3MEPEHHE,
pachpeeuTeasHOr0 CBONCTBA MoienupoBanue. Vcmoib30BaTh KOMITBIOTEPHOE MOJICTHPOBAHUE U SKCIIEPUMEHT TSI U3YYCHUS
1 yMHOXEHUS CBOKCTB 3TUX 00BEKTOB. MOJISIMPOBATh MUPAMHUJIBI, PU3MBI, UCIIOJIB3Ys Oymary, IIacTHIINH,
20 Konumponwsnasn paéoma Ne 4 no 1 1 | mpoBostoky u Jp. M3roTaBimBaTh MPOCTPAHCTBEHHBIC (PUTYPHI U3 Pa3BEPTOK; PACIIO3HABATH
meme «Ymuodcenue Opoobeii» Pa3BEPTKU MTUPAMHUIBI, TPU3MBI (B YaCTHOCTH, Ky0a, IPSIMOYTOJILHOTO TIapaslICIICITHITC IA).
21 B3anMHO o6paTHbIe YHCIa 2 3 | Pacro3HnaBath Ha yepTexax, pUCYHKaX, B OKPYKarOIIeM MUPE TUPAMHUIBI, TPU3MBL [IpuBOUTH
22 Jlernenne 5 6 | IpUMepHl aHAIOTOB ITUX T€OMETPUIECKUX (QHUTYP B OKPYXKAIOLIEM MUPE.
23 Konumponvnan paboma Ne 5 no 1 1
meme «/[enenue opooeir»
24 Haxoxnenue ducia mo ero 5 6
npoou
25 JIpoOHBIE BBIpOKCHUS 3 4
26 Konumponvnan paboma Ne 6 no 1 1
meme «/[pobnvie eviparxcenusn)
OTHoLIEeHNS ¥ NPONOPUUH 19 23 | BepHO UCIOJIB30BATh B PEYH TEPMHHBL: OMHOWEHUE YUCET, OMHOULEHUE GEIUYUH, B3AUMHO
27 OTtHomIeHUS 5 5 | obpammuvie omunowenusi, NPONOpYuUsl, OCHOBHOE CEOUCMBO BEPHOU NPONOPYUU, NPIMO
28 [Iponopuuu 2 2 | nponopyuoHanbHvle GeIUUUHbL, 0OPAMHO NPONOPYUOHATbHBLE BETUYUHBI MACUMAD, ONUHA
[TosTopenue. Pemenue 3aau. 1 2 OKPYICHOCIU, NI0WAOb Kpyaad, wap u cghepa, X yeump, paouyc u ouamemp. icnonp3zoBaTh
O606u1eHne matepuana | HOHSITUSI OMHOUleHUs. U Nponopyuu TIpU pelieHuu 3a1ad. [I[puBoAUTh MpUMephl UCIIOJIL30BAHUS
YETBEPTH OTHOIICHMI B TpakTukKe. MIconp30BaTh MOHATHE Macumab PU PelIeHUH TPAKTUUECKUX 3a/1a4.
29 Ipsmas 1 oGpaTHas 3 4 | Beluucnare UIMHY OKPY>KHOCTH U TUIOIIA/Ib Kpyra, UCTIOIb3Ys 3HAHUS O TPUOIKEHHBIX
MPOMOPIIHOHATILHBIE 3HAYCHUAX
3aBHUCHUMOCTH ymcen. Pemare 3aa4un Ha MPOLIEHTHI U JPOOU COCTABICHUEM MPOMOPILUHU (B TOM UKCIE 3a/1a4H U3
30 Konmponwsnasn paéoma Ne 7 no 1 1 | peanbHOM MPaKTUKHU, UCTIONB3Ys MPU HEOOXOAUMOCTH KAIbKYISATOP)

meme «llponopuyuu»
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31 Macuirab 2 3
32 JUJIvHa OKPYKHOCTH U IUIOIIA/Ib 2 3
Kpyra
33 ap 2 2
34 Konmponsnas paboma Ne 8 no 1 1
meme «Kpyz u wmap»
IHosioxkuTEILHBIE U 13 16 | BepHo ucmnosib30Bath B P4 TEPMUHBIL: KOOPOUHAMHAS NPAMAS, KOOPOUHAMA MOYKU HA NPAMOLL,
OTpPUUATEIbHbIC YUCJIA NOJI0JCUMENLHOE YUCTIO, OMPUYATNENIbHOE YUCTO0, NPOMUBONOLO0JICHbIE YUCIA, YeN0e YUCIO,
35 Koopannartsl Ha npsiMoit 3 4 | moOoynv yucna. [IpuBOAUTH MPUMEPHI UCTIOJIB30BAHUS B OKPYXKAIOIIEM MHUPE MOJIOKUTEITHHBIX U
36 [TIpoTHBOMNOJIOKHBIE YK CIIA 2 3 | oTpulaTeIbHBIX YUCEN (TEMIIepaTypa, BEIMTPHIII-IIPOUTPHIII, BHIIE-HIKE YPOBHS MOPSA U T. I.).
37 Moynb grcia 2 3 N3ob6paxaTs TOUKaMU KOOPIAUHATHOM MPSIMOM MOJIOKUTEIBHBIE U OTPUIIATEIIHHBIC
38 CpaBHeHUe gncen 3 3 palnoHaIbHbIE Yncia. XapaKkTepru30BaTh MHOKECTBO IENbIX uncen. CpaBHUBATH
39 3MeHeHne BEJITMYNH 2 2 MOJIOXKUTEIBHBIC U OTPULIATECIbHBIC YHCIIA. FpaMMaTquCKH BEPHO YMUTATh 3aIIMCH BLIpa>KeHI/H>'I,
40 Konmponwsnasn paéoma Ne 9 no 1 1 | comeprKamux MOJOKUTEIbHBIE U OTPULIATEIbHBIE YUCIa. MOIENpOBaTh HUIUHIPHI, KOHYCHI,
meme «IIpomusononosicuvie HCTIONB3Ys OyMmary, MiIacTHIIMH, POBOJIOKY U 1p. M3roTaBnmuBaTh MpOCTPAaHCTBEHHBIE (PUTYPHI U3
yucay pa3sBEPTOK; PAaCIO3HABATL Pa3BEPTKHU LUIMHIPA, KOHyca. Pacrio3HaBaTe Ha 4epTekax, pUCyHKax,
B OKPYKAIOIIEM MHUPE IWIMHAPHI, KOHYCHI. [[pUBOINTH MpUMEPHI aHATIOTOB ATUX
reOMETpPUUECKUX QUTyp B OKpyxkaromieM Mupe. COOTHOCUTH IPOCTPAHCTBEHHBIE (PUTYPBI C UX
NPOEKIUSAMH HA MIIOCKOCTH.
CJi0’keHNe U BBIYUTAHUE 11 14 | ®opmynupoBaTh NIPABUIIA CIOKEHHS W BBIYNTAHUS MTOJOKUTEIBHBIX U OTPULATEIbHBIX YUCEL.
MOJIOKUTEJIbHBIX M BBINOTHATE C10EHNE U BBIYUTAHUE MOJIOKUTENBHBIX U OTPULIATENBHBIX YHCEN. [ paMMaTuyecku
OTPHLATEIbHBIX YHCe BEPHO YMUTATh 3aIIUCU CYMM U Pa3HOCTEH, COAEPKAIIMX MOJIOKUTEIbHBIE U OTPULIATEIIbHbBIE
41 CrnoxeHue yncesn ¢ IOMOUIBIO 2 2 | uncna. YuTarh U 3anuchiBaTh OyKBEHHBIE BHIPAXKEHHS, COCTABIATh OYKBEHHbIE BBIPAXKEHUS 110
KOOPAMHATHOU MPSAMOM yCIOBUSAM 3aJa4. BeIYHCIsATh 4nciIoBOE 3HaUeHHE OYKBEHHOTO BBIPAXKECHHUS
42 CroXeHHe OTPULIATEIbHBIX 2 3 | mpu 3aAaHHbIX 3HaYeHUAX OykB. COCTaBIATh YpaBHEHUS 10 YCIOBHAM 3aad. Pemars
qucen poCTeiIe ypaBHEHUSI HA OCHOBE 3aBUCUMOCTEN MEXTy KOMIIOHEHTaMH apHU(PMETHUECKUX
43 CI105KeHHEe YUCEN C Pa3HBIMU 3 3 | meiictBuii. HaxoauTh AJIMHY OTpe3Ka HAKOOPAMHATHOU MIPSMOM, 3HAsE KOOPAUHATHI KOHIIOB 3TOTO
3HaKaMH oTpe3ka. Pacro3HaBaTh Ha yepTexkax, pUCyHKaX, B OKpYKarOUIeM MUPE IPU3MbI, LIWJIMH]IPBI,
44 BrrunTanue 3 5 | mupaMuabl, KOHYCHI. Pemars TeKCTOBBIE 3a7aui apu(PMETUYECKUMU CIIOCOOAMHU.
45 Konmponvnasa paboma Nel0 no 1 1
meme «Cnoscenue u
6bluUMaHUE PAUUOHATbHBIX
yucen»
46 YMHOXKeHue 1 1eJIeHue 12 15 | ®opmynupoBaTh NpaBUIa yMHOKEHHS U JEICHUS MOJOKUTEIbHBIX U OTPULIATEIbHBIX YUCEL.

MOJOKUTECJIbHBIX U
OTPUIATEJIbHBIX YHCEJI

BreinoaHaTh YMHOKCHHEC U JCJICHUC ITOJIOKUTCIIBHBIX U OTPUIATCIBbHBIX YHUCCIIL. Brruncnsate
YHUCJI0BOC 3HAYCHUEC I[pO6HOl"O BBIPAXKCHUS. FpaMMaTI/ILICCKI/I BCPHO YHUTATh 3allCU
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47 YMHOXKEHUE 3 3 | mpoM3BeNCHHI M YaCTHBIX, COJCPIKAIINX TOJIO0KUTEIbHBIE U OTPULIATEIBHBIE YHCIIA.
48 Henenune 3 4 | XapakTepu30oBaTh MHOXKECTBO PAlIMOHAIBHBIX YKcel. UNTaTh U 3aMuCchiBaTh OYKBEHHBIC
49 PaunonaneHble uncna 2 3 | BBIpaKEHUs, COCTABIATh OyKBEHHBIC BEIPAYKEHUS 110 YCIOBHAM 3a71a4d. BEIUUCIISTH YUCITIOBOE
50 Koumponvnasn paboma Nell no 1 1 3HAYEHUE 6yKBeHHoro BBIpQKCHUS IIPH 3aJJaHHBIX 3HAUYCHUAX 6y1<B. DopMynupoBaTh U
meme «Ymuoorcenue u oenenue 3allUChIBATH C IIOMOIIIBIO 6YKB CBOMICTBA IleICTBI/IfI C paquOHaJIbHBIMHU YU CJIaMH, IPUMCHATH UX
PAUUOHAIbHBIX YUCeN) I npeo6pa3013aH1/151 YHUCIIOBBIX BI)Ipa)KeHlflf/'I. CocraBnsiTh YpPaBHCHU 110 YCJIOBUAM 3aady.
51 CBoiicTBa ACHCTBUIA C 3 4 PemaTe npocrelinye ypaBHEHUSI HA OCHOBE 3aBUCUMOCTEN MEXAY KOMIIOHEHTaMH
PALMOHAILHBIMHU YUCIIAMU apudmeTnueckux aeicTBUil. PemaTh TekcTOBBIC 3aaun apuPMeTHIeCKUMU criocobamu. Pemrats
JIOTMYECKHE 33/1a4M C TOMOUIBIO IpadoB.
Pemenue ypaBHeHuii 15 17 | BepHo UCI0JIb30BaTh B PEUU TEPMHHBL: KOd(duyuenm, packpvimue ckobok, no00OHbLE
52 PackpriTre cko60k 2 3 | cnacaemvle, npugedenue NOOOOHBIX ClA2AEMbIX, KOPEHb YPAGHEHUsL, TUHEUHOe YPABHEHUE.
VYpoxk noBTOpeHUst u 0600IICHUS 2 1 ['paMMaTudecku BEpHO YMTATh 3aMIUCU YpaBHEHUN. PackpriBaTh CKOOKH, YIpOIIaTh BEIPAXKEHHUS,
0 MaTepuairy 3 4eTBEPTH BBIYUCIISITH KOAP(GUIIMEHT BhIpaKeHUs. PermaTs ypaBHEHUs] YMHOKEHHUEM WJTU JICTICHUEM 00enX
53 Koaddumuent 2 2 €ro 4acTell Ha OJHO M TO K€ HE PaBHOE HYJIIO YHCIIO IYTEM MEPEHOCca CIaraéMoro U3 OJJHOU
54 [Too6HbIE cliaraemMbie 3 4 | yacTH ypaBHEHUS B ApYryro. PemaTs TEKCTOBBIE 33/1a4u ¢ MOMOIIBIO ypaBHEHU. Pemath
55 Konmponwsnasn pasoma Nel2 no 1 1 | TekcToBwI€ 3a/1aun apuMeTUIECKUMH criocobamu. [IpuBoauTh MpUMEpsl KOHEYHBIX U
meme «Ilodoonvie cnazaemvie) OecKOHEUHBIX
56 Penrenue ypaBHEHHM 4 5 | MHOecTB. Pemare joruueckue 3aj1auu ¢ IOMOIIBIO rpadoB.
S7 Konmponsnas paboma Nel3 no 1 1
meme «Pewenue ypagnenue»
KoopanHatsl Ha JIOCKOCTH 13 16 | BepHo UCIOIB30BATh B PEUU TEPMUHBL: NEPREHOUKVIAPHBLE NPSAMbLE, NAPATIETbHbLE NPAMbLE,
58 [TepnienuKyIIsIpHBIC TIPSIMBIE 2 2 | KOOpOUHAMHAsL NIOCKOCMb, 0Cb ADCYUCC, OCb OPOUHAM, CMONIOYaAmas Ouazpamma, epagux.
59 [TapannensHble npsMble 2 3 | OObsCHATH, KaKuE MPSMbIE Ha3bIBAIOT MEPICHIUKYIAPHBIMHA U KaKie — MapajieIbHbIMU,
60 Koopaunarnas minockoctsb 3 4 | popmynupoBaTh ux cBoiicTBa. CTpOUTH MEPHEHAUKYIISIPHBIC U NTapaUIeIbHbIE MIPSIMbIE C
61 Cron6uaTele qruarpaMMEbI 2 2 | IOMOUIBIO YePTEKHBIX HHCTPYMEHTOB. CTPOUTH HA KOOPAUHATHOM TMIIOCKOCTU TOYKU U (DUTYPBI
62 I'paduku 3 4 | Mo 3aJaHHBIM KOOPAMHATaM; ONPEAETATh KOOPAUHATHI ToUueK. YuTaTh rpaduKu MpOCTEHIINX
63 Koumponsnasn paéoma Ne 14 1 1 | 3aBucuMocTeil. Pemath TekcToBbIC 3a1a4K apu(METHUECKUMHU CIIOCO0aMu. AHATU3UPOBATH U
no meme «Koopounamul na OCMBICIIMBATh TEKCT 3a/1a4u, epeopMyIHpoBaTh YCIOBHE, N3BIIEKATh HEOOXOIUMYIO
WILOCKOCHILY uH(bOPMAIIHIO, MOJICTUPOBAThH YCIOBHE C TIOMOIIBIO CXEM, PUCYHKOB, PEalIbHBIX IPEIMETOB;
CTPOUTH JIOTUUECKYIO LIETIOYKY PACCYKJICHUI; KPUTUUYECKHU OLIEHUBATh MOJIyYEHHBIN OTBET,
OCYHIECTBJISITh CAMOKOHTPOJIb, TPOBEPSISI OTBET HA COOTBETCTBHE.
HTorosoe noBropenue 13 15 | ®dopmynupoBath OnpeaesIeHus JSTUTENS U KPaTHOTO, TPOCTOTO M COCTABHOTO YHCIIa, CBOWCTBA
64 HroroBoe noBTOpEHKE Kypca 12 14 | npusHaku aenuMoctd. PopMynupoBaTh OCHOBHOE CBOMCTBO OOBIKHOBEHHOH JIpo0H, MpaBuia
MaTeMaTHKHU 5-6 Kkiacca CPaBHEHMSI, CIIOKEHUS U BBIYUTAHUsI 0OBIKHOBEHHBIX qpo0Oeil. [IpeoOpa3oBbIBaTh OOBIKHOBEHHBIE
65 Konmponvnasn paboma 1 1 | npobu, CpaBHUBATH U YIOPSAIOYNUBATH UX. BBITIONHATE CIIOKEHUE U BEIYUTAHUE OOBIKHOBEHHBIX
Nel5(umozosasn) npoOelt ¥ cMelIaHHBIX YHce. BBIMOIHATS YMHOXKEHNE U JIefieHHe OOBIKHOBEHHBIX Ipo0eii u
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Hmoco

170

204

CMemaHHbIX yncen. HaxoauTs 1poOb OT yKcia U 4uciio 1o ero apobu. Mcnoab30BaTh NOHATHS
OMHOWeEHUs N NpOnopyuy TIPY PeIIeHnH 3a1a4. [IpuBoAUTE IPUMEPBI HCIIOJIb30BAHUS
OTHOILIEHUH B IipakTUKe. Mcroap30BaTh NOHATUE Macuimab TIpU PELIEHUH IPAKTUYECKUX 3a/1a4.
Bbraucnare AmuHy OKpYXHOCTH U TUIOIIAIh Kpyra. M300pakaTh TOUKaMHU KOOPIUHATHOM
IIPSIMOM TOJIOKUTENIBHBIEC M OTPULIATEIIbHBIE PALIMOHAIBHBIEC YNCIIA. BBINOIHATE CI0KEHHE U
BBIYMTAHUE, CPABHECHUE, YMHOKCHHUE U JICTICHUE MOJIOKUTEIBHBIX U OTPULIATEIIbHBIX YHCEI.
PackppIBaTh CKOOKH, yIIpOIIaTh BEIPAKEHUS, BEIYUCIIATE KO3PPHUIIMEHT BEIpaXKeHus1. Pemarp
YPaBHEHUSI YMHOKEHUEM WUJIU JIEJICHHUEM 00€UX €ro 4yacTei Ha OJIHO U TO K€ HE PaBHOE HYJIIO
YHUCJIO ITyTEM MEPEHOCa CJIaraéMoro U3 OJHOM YacTH YpaBHEHHUs B IpYyryro. Pemares TekcToBbIe
3a/1a4uM ¢ TIOMOIIbIO ypaBHEHUM. PemaTh TeKCTOBbIE 3a1aun apuPMETUUECKUMU CIIOCOOAMH.
AHanu3upoBaTh U OCMBICIMBATH TEKCT 337a4H, epedopMyIupoBaTh yClIoBUE, U3BIEKATh
HE00X0MMYI0 HH(OpMAIHIO, MOAETUPOBATH YCIOBHE C TOMOUIbIO CXEM, PUCYHKOB, pealbHbIX
IIPEMETOB; CTPOUTH JIOTHYECKYIO LIETIOYKY PACCyKICHHM; KPUTHYECKH OLIEHUBATh MOJy4YEHHBIN
OTBET, OCYIIECTBIIAITH CAMOKOHTPOJIb, IPOBEPSIL OTBET HA COOTBETCTBUE.
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MartemaTuka. Airedpa / Kjiaacc

Ne Conepxanue yueOHOTO KonudectBo | XapakTepucTHKa OCHOBHBIX BUIOB JCSATEILHOCTH YICHHKA (HA YPOBHE YICOHBIX ACHCTBHIA)
n/n Marepuaia 4acoB
3 4
BroipakeHus, ToOKIeCTBA, 23 26 | HaxoauTh 3HAYEHUS YMCIOBBIX BRIPAKEHHUH C TIEPEMEHHBIMH MTPH YKa3aHHBIX 3HAYCHUSIX
ypaBHeHHA nepeMeHHbIX. Vcronp30BaTh 3HaKU >,<,<,>, YUTATh U COCTABJIATH JIBOMHBIC HEPABEHCTBA.
Beipaxenus 6 7 | BpmmosHATh npocTeiinme npeoopa3oBaHysl BBIPAKEHUH: IPUBOANUTE OJOOHBIE CllaraeMble,
[IpeoOpa3oBanme BEIpaKEHUH 4 5 | packpbeIBaTh CKOOKH B CyMME WJIH Pa3HOCTH BBIPKECHUH.
KonTponsHas padora Nel 1 1 | Pemartp ypaBHeHHs Bua aX=b mpu pa3nuyHbIX 3HAYCHUSIX @ U D, a Takke HECI0KHbIC
VYpaBHeHUS ¢ OJTHOM 7 8 | ypaBHEHUS, CBOAAILINECS K HHIM.
MepeMEHHON Hcnonp3oBath anmapar ypaBHEHUH JUTS pEIISHHUS TEKCTOBBIX 3a/1a4, HHTEPIPETHPOBATh
Cratuctuueckue 4 4 | pesynbrar. Mcronap30BaTh MPOCTEUIITNE CTATUCTHYECKHE XapaKTEPUCTUKU (CpEeIHEe
XapaKTePUCTHKH apudmeTnyeckoe, pazMax, MoJia, Me/iiaHa) JUlsl aHaIu3a psja JaHHBIX B HECTIOKHBIX CUTYaIHIX
KonTpomnbnast pabota Ne2 1 1

2 DyHKIUH 11 14 | Beiuucnats 3HaueHus: GyHKINH, 3aJaHHON (GOPMYIIOii, COCTAaBIATH TaOIMUIIbl 3HAYCHUH (DYHKIIMH.
DYHKIUU 1 UX TpaduKu 5 7 | Tlo rpaduky pyHKIIMM HAXOAUTH 3HAUYCHHUE (DYHKIIMH 110 U3BECTHOMY 3HAYEHHUIO apryMEHTa U
Jlunerinas QyHKIUS 5 6 | pemats oOpaTHyIO 3aaa4y. CTpouTh rpaduKu MPSMON TTPOTIOPIIHOHATIEHOCTH ¥ IMHEWHOM
KonTtponsHas padoTa Ne3 1 1 | ¢ynkumm, onuceBaTh cBOKCcTBA ATUX PpyHKIMH. [loHMMaTh, Kak BiIuseT 3HaK ko3¢ unuenta kna

pacIoioKeHne KOOpAMHATHOM MmockocTr rpaduku Gpyakmun Y=KX, rae k#0? Kak 3aBucut ot
3HaveHuit ku b B3auMHoe pacriosnioxenue rpagukoB aByX GyHKIHiA Buaa y=Kx+b.
HuTepripeTrpoBaTh rpaguKu peaibHbIX 3aBUCUMOCTEH, OUChIBaeMbIX (hopMyliaMu BUIay=KX,
raek#0 u y=kx+b

3 CreneHb ¢ HATYpaJbHbIM 11 15 | BoluuciiaTh 3HaYCHUS BhIpaKEHHH BHIa a" , TJ€ a- MPOM3BOJILHOE YUCIIO,N- HATYPAIbHOE YHCIIO,
nokasareJjieMm YCTHO U MHUCbMEHHO, a TAKXKE C MOMOIIBI0 KabKyIaTopa. @opMynupoBaTh, 3aIIUCHIBATH B
Crenens u ee CBOICTBa 5 7 | cumBos4ecKo (hopMe u 000CHOBBIBATH CBOMCTBA CTEIICHU C HATYPATbHBIM MOKA3aTEICM.
OpHoYJIeHBI 5 7 | IlpuMeHATh CBOWCTBA CTEIICHHU ISl PEOOPA30BaHUs BRIPAKCHUH. BBIMOIHATE YMHOXKCHHE
KonTtpomnsnas padota Ned 1 1 | omHOYNEHOB U BO3BEICHUE OJJHOUIEHOB B cTeneHb. CTPOUTH rpauKu (GyHKUUH y=X’1 y=x".

Pemats rpaduueckue ypaBHeHuax>=kx+b, x>=kx+b, raek,b - HekoTopsle uncia.

4 MHoro4seHbl 18 22 | 3anuchIBaTh MHOTOWIEH B CTAHJIAPTHOM BHUJIE, ONIPENIENSTh CTENIEHh MHOTOUYWICHA. BRIMOTHATS
CymMma 1 pa3HOCTb 4 5 | CIIO’)KEHHE U BBIYMTAHUE MHOTOUYICHOB, YMHOKEHUE OJIHOYWICHA HA MHOTOYJICH, BBITIOJTHATh
MHOTOYJICHOB pa3I0KEeHNE MHOTOWICHOB HA MHOXKHTEIH, UCTIONIB3YS! BBIHECEHUE MHOKUTEINS 32 CKOOKH H
[Ipou3sBenieHne MHOTOYJIEHA U 6 7 | cnoco6 rpynmupoBKU. [IpruMeHSITh AEHCTBUS ¢ MHOTOUWIEHAMH TPH PEIICHUH Pa3HOOOPa3HbBIX
OJTHOUJIEHA 3a/1a4, B YaCTHOCTH MPH PEUICHUH TEKCTOBBIX 33724 C TIOMOIIbIO YPaBHEHHIA
KonTtponsHas padora Ne5 1 1
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[Ipou3sBeneHne MHOTOUICHOB 6 8

KonTpomnsnas padota Ne6 1 1

DopMyJIbl COKPAIIEHHOTO 18 23 | Jloka3wIBaTh CIIPaBeIIMBOCTD (DOPMYJ COKPAIEHHOTO YMHOXEHUS, IPUMEHSTH UX B
YMHOKEeHH npeoOpa30BaHUH LIEIbIX BRIPAXKEHUI B MHOTOWICHBI, a TAKXKE /IS pa3oKeHUsI MHOTOUJICHOB Ha
KBajgpaT cyMMBbI ¥ KBaapaT ) 6 | MHOXHTEeNM. Mcrons30BaTh pa3mudHbIe TPE0OPa30BaHUS LENIBIX BRIPAKCHHUN TPU PEIICHUH
pa3HOCTH yYpaBHEHHH, T0KA3aTEILCTBE TOKAECTB, B 3a/1a4axX Ha JETMMOCTh, B BEIYUCIICHIH 3HAYCHU I
Pa3HocTh KBagpaTOB. 5 8 | HEKOTOPBIX BBIPAKEHHH C IOMOIIBIO KABKYIISTOpA

CymMma 1 pa3HOCTb KyOOB

KonrposbsHas pabota Ne7 1 1

[TpeoOpazoBanme METBIX 6 7

BBIPAKCHUMN

KonTpospHas pabora Ne§ 1 1

Cucrembl JTHHEHHBIX 15 17 | OnpenensTs ABIASETCS JIM Napa YUCEI PELIEHUEM JaHHOTO YPaBHEHHUS C JBYMs [IEPEMEHHBIMU.
YPaBHEHU Haxomuts mytém nepedopa 1esbie pelieHus JMHEHHOT0 YpaBHEHUS C ABYMS IEPEMEHHbBIMU.
JlunHeilHble ypaBHEHUS C ABYMS 6 6 | Crpouts rpaduk ypaBHeHus ax+by=c, raea#0 umu b#0. Pemats rpadudeckum cnocooom
MIEPEMEHHBIMH U UX CHCTEMBI CHCTEMBI JIMHEHHBIX YPaBHEHUH C IByMs IepeMEHHBIMU. [IpUMEHSTH CITocO0 MOICTAHOBKHU U
Pemrenune cucrem TMHEWHBIX 9 10 | cmoco0 crnoXeHus MpU PeIIeHUH CUCTEM JIMHEHHBIX YpaBHEHUH ¢ IByMs IepeMeHHbIMHU. Perath
ypaBHEHHH TEKCTOBBIE 33J]auH, HCIIOJIb3ys B Ka4eCTBE allreOpandeckoil MOAEIN CUCTEMY YPaBHEHHH.
KonTtponbHas padoTta Ne9 1 1 | UaTepnpeTnpoBaTh pe3y/ibTarT, MOJTYUYCHHBIH IPU PEIICHUN CUCTEMBI

IloBTOpPEHUE 6 19

Wrorosslii 3auet 1 1

Hrorosas koHTpobHas paboTa 2 2
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MaremaTuka. Aiiredpa 8 kjiacc

PanmonanbHblie 1poon 23 30 | ®opMynaHpOBaTH OCHOBHOE CBOMCTBO PAllHOHAILHON APOOH U MPUMEHSTH €T0 IS
Parnmonanbublie 1poOu 1 Ux 5 5 | npeoOpa3zoBanus apodeii. BEINOIHATE ClloKeHUE, BBIYUTAHUE, YMHOKEHUE U JICTICHNE

CBOMCTBA panmMoHaNBHBIX Jpo0eH, a TaKkKe BO3BeIEHHE APOOH B CTENICHb. BBIMOIHATS pa3inuyHbIe

CymMa 1 pa3HoCTh po0Oeit 6 8 | mpeoOpa3oBaHus pallMOHAIBHBIX BEIPAXKECHUH, JOKA3bIBATh TOKAESCTBA. 3HATH CBOMCTBA (DYHKIIUU
KonTponbnas padora Nel 1 1 |y= E, raek#0, u ymeTb cTpouth eé rpaduk. Mcronbs30BaTh KOMIIBIOTED I MCCIIEI0BAHMS
HpOI/BPCZICHI/IC 1 HacTHOC 10 15 HI0JIOKEHHSI TpadKa B KOOPAWHATHOM TJIOCKOCTH B 3aBUCHUMOCTH OT K

npobeit

KonTpomnbnast pabota Ne2 1 1

KBaapatHble KopHH 19 25 | TlpuBOAMTH IPUMEPHI PAIIMOHAIBHBIX U UPPAMOHAIBHBIX yrces. HaxouTs 3HaueHus
JleliCTBUTEIBHbIE YHCIIa 2 3 apruMeTUYECKUX KBAIPATHBIX KOPHEU, UCTIONB3Ys MPU HEOOXOAUMOCTH KAIBKYJISTOP.
ApH(METHYCCKHIT KBaPATHEIH 5 6 | JlokassiBaTh TeOpPEMBI 0 KOPHE W3 IPOM3BEICHHS H POOH, TOKACCTBOY @2= |a|, IPHMEHSTH HX B
KopeHb npeoOpa3oBaHusX BeIpaxkeHuid. OCBOOOKIATHCS OT MPPAMOHATBHOCTH B 3HAMEHATEISIX IPOOeii
CrolicTa apHQMETHIECKOro 3 4 BUA ‘—— . BBIHOCHTD MHOYHTEIb 3a 3HAK KOPHS ¥ BRIHOCUTHh MHOYKUTEJIh 1101 3HAK KOPHSI.
KBaJIPaTHOTO KOPHSI VB Ybive

KouTponbHas paGota Ne3 1 1 | Micmonb30BaTh KBaapaTHbIE KOPHHU JUISL BBIDAKEHHS IIEPEMEHHBIX U3 TEOMETPUYECKHX U
[IpuMeHeHne CBOHCTB 7 10 | dusuueckux popmyn. Crpouts rpaduk GyHKIMU Y=v'* U UILUTFOCTPUPOBATH HA rpaduKe €&
apu(pMeTHYecKoro KBaapaTHOTO CBOIicTBa

KOpHS

KonTtponsHas padorta Ned 1 1

KBanpaTHble ypaBHeHHsA 21 30 | Pemars kBagpaTHbie ypaBHeHHs. HaxonuTh moag00poM KOpHU KBAJIPaTHOTO YpaBHEHMUS,
KBanpaTtHoe ypaBHeHUE U €ro 10 16 | ucnonn3ysa Teopemy Buera. HccnenoBaTs kBajpaTHbIe ypaBHEHUS 110 JUCKPUMUHAHTY U

KOpHH koddpdunuentam. Pemars 1poOHbIE palluOHATILHBIC YPaBHEHUS, CBOJISl PELICHUE TAaKUX
KonTpomnbnas padorta No5 1 1 | ypaBHEeHHMII ¢ MOCIEAYIOUIUM UCKIIOUEHHEM IOCTOPOHHUX KOpHEH. Peiats TeKCToBbIE 3a1a4H,
JpoOHBIe parnoHaIbHBIC 9 12 | ucronb3ys KBajpaTHbIE U IPOOHBIE YpaBHEHUS

ypaBHEHUS

KonTpombnas padota Ne6 1 1

HepaBencrtBa 20 24 | ®opmynHpoOBaTh U I0Ka3bIBaTh CBOMCTBA YHCIIOBBIX HEpaBeHCTB. Mcnonb30BaTh annapar
UucnoBble HEPABEHCTBA U UX 8 9 | HepaBeHCTB JIs OLIEHKHU MOTPEUTHOCTH M TOUHOCTH pubmkenusa. Haxoaute nepecedenus u
CBOICTBa 00BbeTMHEHNE MHOKECTB, B YACTHOCTH YMCIIOBBIX MPOMEXYTKOB. Pemars nHeiiHbie
KonTtponsHas padora Ne7 1 1 | HepaBeHcTBa. Pemartek cucTeMbl JIMHEHHBIX HEPABEHCTB, B TOM YHCJIE TaKUX, KOTOPbIE 3aIIMCAHBI B
Hepasencrtsa ¢ onHOM 10 13 | Buae BOMHBIX HEPABEHCTB

MepPEMEHHOMN 1 UX CHCTEMBI

Kontponbnas padora Ne§ 1 1

CreneHs ¢ 1eJIbIM 11 13 | 3natk onpeneneHre U CBOMCTBA CTETIEHU C IIeJIbIM IOKa3areneM. [I[puMeHaTs CBOMCTBA CTETIEHH C
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nmoKa3zarejieM. JJIeMeHThbI
CTATHCTHKH

IeJIBIM TIOKa3aTeseM MPH BHITMIOJIHEHUH BBIYMCIICHUH U IpeoOpa30BaHuil BEIpaKEHUH.
Hcnonp30Bath 3anUMCh 4KCEIl B CTAHAAPTHOM BU/JIE JUIS BBIPAKECHUSI U COTIOCTABIICHUS pa3MEPOB

CreneHsb ¢ LenbIM I0Ka3aTeIeM 6 8 | 00BEKTOB, MIUTEIHHOCTH MPOIIECCOB B OKPYKAIOLIEM MHUPE.

u €€ CBOMCTBA [TpuBoAMTH IPUMEPHI PETIPE3CHTATUBHON M HEPEIIPE3EHTATUBHOM BHIOOPKH. M3BIeKaTh

KonTpomasnas pabora Ne9 1 1 | uadopmanuio u3 TabiKIl YACTOT U OPraHU30BBIBATh MH(OPMAIIHIO B BUJE TAOJIUIL YaCTOT,

DNEeMEHTBI CTATUCTUKU 4 4 | cTpoUTh MHTEPBAIBHBIN psijl. MICHIONIB30BaTh HAMIISIHOE MPE/ICTABICHUE CTATUCTUYCCKOM
UH(OPMAILIMU B BHJIE CTOJIOUATHIX U KPYTOBBIX JHATPAMM, MOJUTOHOB, THCTOTPAaMM

IloBTOpEeHuUe 8 14

Hrorosslii 3auer 1 1

Wtorosast kKoHTpoJIbHAs paboTa 2 2
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MaremaTuka. Airedpa 9 kjiacc

KBaagparnunas pyukuusa Oynkmun | 22 29 | Boruncasts 3Ha4eHUs QYHKIMH, 33JJaHHON (HOPMYJIOH, a TaKKe ABYMs U TpeMsi popMyIamMH.
U UX CBOWCTBA S) 7 | OnuceiBaTh CBOKCTBA (DYHKIMN HA OCHOBE UX I'PAaHUECKOTO MPEICTABICHHUS.
KBagpartHslii TpEXwieH 4 5 | UaTepnperupoBath rpaduku peanbHbIX 3aBHcUMOCTel. [loka3piBaTh CXeMaTHYECKH TTOJI0KECHUE
Kontponbnas padora Nel 1 1 | Ha KOOpAMHATHOM MIIOCKOCTH TpaduKkoB GyHKIMity=ax?, y=ax’+n, y=a(x-m)?. Ctpouts rpapuk
KBangpatnunas yHKus u eé 8 11 | dpyskuun y=ax?+bXx+C, yMeTh yKa3pIBaTh KOOPAHHATH BEPIIHHBI HapaboIbl, €8 0Ch CUMMETPHH,
rpadux HalpaBJIEHUE BETBEH apaloJIbl.
Crenennas ¢pynkuus. Kopens n-it 3 4 | N3o0paxkars cxemMaTHueckd rpaguk GyHkiwn Y=X"c 46THBIM U HeYETHBIM N. [ToHMMAaTh CMBICIT
CTCTICHH 3anMcel BUJa a , @ U T.1., TA€ a — HEeKOTopoe 4ynciio. IMeTh npecTaBiIeHne O HaX0XKACHUN
KonTposbpHas padora Ne2 1 1 | xopHeii N-ii cTeneHy ¢ NOMOMIBIO KATBKYISTOPA
YpaBHeHUsS] H HEPABEHCTBA C 16 21 | Pemarp ypaBHEHHUs TPEThEH U YETBEPTON CTETIEHH C IIOMOMIBIO PA3JIOKESHUS HA MHOKHUTEIH U
O/IHO¥i MepeMeHHOi BBEJICHUS BCIIOMOTaTeIbHBIX IEPEMEHHBIX, B YACTHOCTU pelIaTh OMKBAIPATHHIC YPABHEHHUS.
VYpaBHEHHUSI C OHON NTEPEMEHHOMN 8 12 | Pemats npoOHBIE paliMOHATBHBIC YPABHEHHMSI, CBOJIS MIX K IIEJIBIM YPaBHEHUSIM C TIOCIIEIYIOIICH
Kontponpnaas padoTa Ne3 MPOBEPKOM KOPHEH.
HepaseHcTBa ¢ 0HON ITEpeEMEHHON 1 1 | Pemath HepaBeHCTBA BTOPOIl cTENEHH, UCIOJIB3Ys rpaduueckue mpeacranieHus. Mcnonb3oBarh
KonTpomnbHas pabora Ne4 6 7 | METOJI UHTEPBAJIOB ISl PELIEHUS] HECIOKHBIX PalllOHAIBHBIX HEPABEHCTB
1 1
YpaBHeHUsI H HEPABEHCTBA € 17 24 | Ctpouts rpaduku ypaBHEHUH C IByMs IEPEMEHHBIMU B MPOCTEUIINX CITydasX, KOraa rpagukom
ABYMS IePeMEHHBIMHU Y PaBHEHUS ABIIsieTCA NpsiMas, TapadoJia, runepoosia, OKpyKHOCTb. Vcnosabp30BaTh UX Uil rpaduyeckoro
C IByMsI TIEPEMEHHBIMH H UX 12 16 | pemicHus cucTeM ypaBHEHHI C IBYMS IICPEMCHHBIMH.
CHCTEMBI Pemare cioco60M MOACTaHOBKH CUCTEMBI IBYX YPAaBHEHUH ¢ AByMsI IEpEMEHHBIMH, B KOTOPBIX
HepaBeHcTBa ¢ 1ByMs niepeMeHHbIMH | 4 7 | OZHO ypaBHEHHE IIEPBOIl CTEIICHH, a APYrOe — BTOPOU CTEIICHU.
U X CHCTEMBI Pemate TeKcTOBBIE 331241, UCIIOJIB3YsI B KAYECTBE aJlreOpandeckoil MOJEIN CUCTEMY ypaBHEHUH
KonTtponrHas padora Ne5 1 1 BTOPOM CTENEHH C JBYMS IEPEMEHHBIMHU; PEIaTh COCTaBIEHHYIO CUCTEMY, HHTEPIPETUPOBATh
pe3ynbTar
Apudmernyeckas u 15 17 | IIpumeHsATH HHAECKCHBIE 0003HAUEHMSI JUIs YICHOB MociieoBaTeabHocTe. [IpuBoauTh npumMepsl
reoMeTpu4ecKkasi porpeccuun 3aJjaHus oCIIeIoBaTeIbHOCTEN (POPMYIION N-TO WwieHa U peKyppeHTHOH (GopMyIIoii.
Apugmerrueckas mporpeccust 7 8 | BeiBoauTh opMyIibl N-ro wiieHa apupMeTHIecKo Iporpeccuu 1 reOMeTpHUECKO Iporpeccu,
KonTtponsHas padota Ne5 1 1 | cymMBbI epBblil N 4IeHOB apupMETHIECKON U TeOMETPUUYECKON POrpeccHil, perarh 3a1a4uu ¢
I'eomeTrpuueckas mporpeccus 6 7 | ucroyib30BaHUEM 3TUX (popMyil. JIoKa3bIBaTh XapaKTEPUCTUUECKOE CBOMCTBO apr(PMETHIECKOM 1
KonTtponrHas padora Ne6 1 1 | reomerpuueckoii mporpeccuii.
Pemrate 3a1a4un Ha CJIOXKHBIE IPOLEHTHI, UCTIOJIB3YS PU HEOOXOMMOCTH KaJIbKYIATOP
JIeMeHTbl KOMOMHATOPUKH U 13 17 | BemoaHuTs nepebop BcexX BOZMOKHBIX BAPUAHTOB I IlepecuéTa 0ObEKTOB U KOMOMHALIUIA.
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TEOPHH BePOSITHOCTH DJIEMEHTHI [IpumMeHsTH MpaBUI0 KOMOMHATOPHOTO YMHOKEHHUS.

KOMOMHATOPHKH 9 11 | Pacno3naBath 331a4M Ha BEIYMCIIEHUE YHCIIA IEPECTAHOBOK, Pa3MEICHHI, COUeTaHUN 1

HauanbHble cBeIeHNs U3 TEOPUU 3 5 | IpUMEHSTH COOTBETCTBYIOUINE (POPMYIIBI.

BEPOSATHOCTEN Bbraucnare 4acToTy ciydaiftHOTo coObITHs. OIIEHUBATh BEPOATHOCTD CIIy4aliHOTO COOBITHUS C

KonTpoabnast padota Ne7 1 1 | noMomIbIO YaCTOThI, yCTAHOBJIEHHON ONBITHBIM ITyTéM. HaxoauTh BEPOSITHOCTH CIIy4aitHOTO
COOBITHS Ha OCHOBE KJIACCUUECKOTO OIpeAEIeHHs BEpOsATHOCTHU. [IpuBoaAUTh pruMepbl
JIOCTOBEPHBIX U HEBO3MOKHBIX COOBITHI

6 | [loBTOpeHue 19 28
Wrorosast KOHTpoJIbHAs paboTa 2 2

MaremaTuka. 'eomeTpusi. 7 kiace

Howmep Conepxanue Komn- XapakTeprucTUKa OCHOBHBIX BUJIOB JESITEILHOCTH YUEHHKA (Ha yPOBHE Y4EOHBIX
napa- Marepuaia 4ECTBO JIEHCTBUIA)
rpada 4acoB
I'naBa 1. HayaabHble 10 OOBACHATDH, UTO TaKOE OTPE30K, JIyd, yroJ, Kakue (Urypbl Ha3bIBAIOTCS PAaBHBIMH, KaK CPaBHHUBAIOTCS U
reoMeTpruyecKme cBeieHusl U3MEPAIOTCA OTPE3KH U YIJIbl, YTO TAKOE I'PayCc U IpaJycHas Mepa yria, Kakol yroyl Ha3blBaeTcs
1,2 [Ipsimas 1 oTpe3oxk. 2 MPSIMBIM, TYIIBIM, OCTPBIM, pa3BEPHYTHIM, UTO TaKOE CepelrnHa OTpe3ka U OMCCeKTpHuca yria, Kakue
Jlya u yron yIJbl Ha3bIBAIOTCS CMEXKHBIMU U KaKUE€ BEPTUKAIbHBIMU; (POPMYIHpPOBaTH U OOOCHOBBIBATH YTBEPXKIE-
3 CpaBHeHHUE OTPE3KOB U 1 HUS O CBOMCTBAX CMEXHBIX U BEPTUKAJIbHBIX YTJIOB; OOBSCHATH, KAKKe MPsIMble HA3bIBAIOTCS
YTJI0B HEePIEeHIUKYIAPHBIMU; (POPMYIHPOBATH U 0OOCHOBBIBATH YTBEPKACHHUE O CBOWCTBE ABYX MPSIMBIX,
4,5 N3mepenue oTpe3KoB. 3 NEPIEeHIUKYISPHBIX K TpeThell; n300pakaTh M pacro3HaBaTh YKa3aHHbIE MpocTeine GUrypsl Ha yepre-
W3mepenue yrios ’ax; pelaTth 3aJa4yu, CBsI3aHHbIE C 3TUMU MPOCTEHIINMH (UTrypaMu
6 [TepnenqukynsipHbIS 2
MpsIMbIE
Pewenue 3amay 1
KontponbHas pabora 1
Nel
I'naa |l. Tpeyroasuuku 17 OOBsCHATD, Kakas (Urypa Ha3bIBaeTCs TPEYTOJIbHUKOM, YTO TaKOE BEPUIMHBI, CTOPOHBI, YIJIbl U MIEPUMETP
1 [TepBsIif mpu3HaK 3 TPEYroJIbHUKa, KaKOH TPEyroJbHUK Ha3bIBAECTCS paBHOOEIPEHHBIM U KaKOW paBHOCTOPOHHHUM, KaKHe
paBeHCTBa TPEYroJIbHUKU Ha3bIBAIOTCS paBHBIMH; M300paXkaTh U paclo3HaBaTh HA YepTexax TPEYroIbHUKH U UX
2 TPEYroJLHUKOB 3 3JIEMEHTHI; POPMYIUPOBATh U JI0Ka3bIBaTh TEOPEMbI O IMPHU3HAKAX PABEHCTBA TPEYrOJIbHUKOB;
3 Menuansi, OOBSICHATB, YTO HA3bIBAETCS NEPIEHIUKYIISPOM, POBEIEHHBIM U3 JAHHOW TOYKHU K JAHHOM MPSIMOii;
OUCCEKTPUCHI U 4 (dbopMynupoBaTh U JOKa3bIBaTh TEOPEMY O NEPHEHIUKYISIPE K NPAMOI; OOBICHATh, KAKHE OTPE3KU
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BBICOTBI TPEYIOJIbHUKA

HA3bIBAIOTCSA MEANAHON, OMCCEKTPUCON U BBICOTOM TPEYroJibHUKA; (POPMYINPOBATh U JOKA3bIBAThH

4 Bropoi u tpetnii TEOPEMBI O CBOMCTBAX PaBHOOEAPEHHOTO TPEYTrOJIbHUKA; PEIIaTh 3a/1a4H, CBI3aHHbBIE C TPU3HAKAMU
IIPU3HAKU PAaBEHCTBA 3 PaBEHCTBA TPEYTOJIBHUKOB U CBOMCTBAMHU paBHOOEIPEHHOTO TPEYrojbHHUKA; (POPMYIUPOBATH
TPEYrOJIbHUKOB 3 OTIpeieieHne OKPY>KHOCTH; OOBSICHATh, YTO TaKOE€ IEHTP, PaJNyC, XOpJaa U AUaMETpP OKPYKHOCTH;
3agauu Ha IOCTPOEHUE 1 pelaTh NpoCTEHIINe 3a/1a4n Ha IOCTPOEHUE (IIOCTPOCHUE YIJIa, PABHOIO JAHHOMY, IIOCTPOCHUE
Pemrenne 3anau OMCCEKTPUCHI yIIIa, OCTPOCHHUE TEPICHIUKYIISPHBIX PSAMBIX, TIOCTPOCHUE CEpEINHBI OTpE3Ka) U Ooee
KonTponsHas pabora CJIOKHBIE 33]1a4M, UCIIOJIb3YIOIIHNE YKa3aHHBIE TPOCTEUILINE; COITOCTABIIATh IIOJIYYEHHBIN PE3YIIbTAT C
Ne 2 YCIIOBHEM 3aJ]a4M; AHAIU3UPOBATh BO3MOYKHBIE CIIy4an

I'nasa I1l. IlapanueabHble npsavMbIe 13

1 [Ipu3naku 4 ®opMyIMpoBaTh ONpEAEICHUE MAPAIIIEIbHBIX MPSAMBIX; OOBSICHITH C TOMOIIBIO PUCYHKA, KAKUE YIJIbI,
MapajuIeIbHOCTH ABYX 00pa3oBaHHbIE IIPU NIEPECEUEHUH JABYX IPSIMBIX CEKYILEH, Ha3bIBAIOTCSl HAKPECTIIEKAIIMMHU, KaKue
MPSIMBIX OJIHOCTOPOHHUMH M KaKU€ COOTBETCTBEHHBIMM; (POPMYJIMPOBATh U JOKa3bIBATh TEOPEMBI, BhIpaKArOIINe

2 AkcroMma napajuienbHbIX 5 MPU3HAKU NApAJUIETbHOCTU JBYX MPSAMBIX; OOBSACHATh, YTO TAKOE AKCHOMBI T€OMETPUHU M KaKue
MIPSMBIX aKCHOMBI Y€ HCIOJIB30BAINCH paHee; (GopMyIUpOBaTh AKCUOMY MApAIIEIbHBIX MPSMBIX U BHIBOJIUTD
Pemenue 3amau 3 ciencTBus u3 He€; GopMyITUPOBaAThH
KonTponbnas padora Ne 1 1 JI0Ka3bIBaTh TEOPEMBI O CBOMCTBAX MMAPAJUIEIbHBIX MPSAMBIX,

3 oOpaTHbIE TeOpeMaM O IpU3HAKaX MapauieIbHOCTH, CBA3AHHBIX C HAKPECT JIEKALIIMHU,
COOTBETCTBEHHBIMH U OJTHOCTOPOHHUMH YIJIaMH, B CBSA3H C 3TUM OOBSACHATH, UYTO TAKOE YCIOBHE U
3aKJII0YEHUE TEOPEMBI, KaKas TeOpeMa Ha3bIBAETCsl 0OpaTHOM 10 OTHOLIEHHUIO K JAHHOM TeopeMme;
OOBSICHATB, B UEM 3aKIIFOYAETCSI METOJ 10Ka3aTebCTBA OT IPOTUBHOIO: (POPMYIUPOBATh U JOKA3bIBATh
TEOPEMBI 00 yrilax ¢ COOTBETCTBEHHO NapalIeIbHBIMU U MEPIIEHAUKYIIAPHBIMA CTOPOHAMU;IPUBOIUTH
IIPUMEPHI UCTIOIB30BaHUs 3TOT0 METO/1a; pelIaTh 3aJa4X Ha BBIYMCICHUE, JOKA3aTEIbCTBO U IOCTPOCHHUE,
CBsI3aHHBIE C N1aPAJIICIBHBIMU IPSIMBIMH

I'nasa IV. CooTHOmIEHNs MexKTY 18 DopMynMpOBaTh U JOKA3BIBATE TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA U €€ CIECICTBUE O BHEIIHEM YIJIE
CTOPOHAMH H YIJIAMH TPEYroJIbHUKA; IPOBOIUTH KJIACCU(DPUKALUIO TPEYTOJIBHUKOB 10 yriiaM; (OpMyIHpOBaTh U JOKA3bIBATh
TPEeYroJbHUKA TEOpPEMY O COOTHOILLIEHUSIX MEK/y CTOPOHAMHU U YIJIaMH TPEYroJibHUKa (psiMoe U 00paTHOe
1 Cymma yriioB 2 YTBEP)KJCHHUS) U CICICTBUS U3 HeE, TCOPEMY O HEpaBEHCTBE TPEYroJIbHUKA; GOPMYIUPOBaTh U
TPEYrOJIbHUKA JI0Ka3bIBaTh TEOPEMBI O CBOMCTBAX MPSIMOYIOJIbHBIX TPEYTOJIbHUKOB (IIPSAMOYTOJIbHBIN TPEYTOJIbHUK C
2 CooTHoOLIEHNS MEX Y yriom 30°, mpu3HaKy paBeHCTBA MPSMOYTOJIbHBIX TPEYTOJIbHUKOB); (hOpMYyIHUpOBaTh ONPEAEICHUs
CTOPOHAMH U yIJIAMH 3 paccTosiHUA OT TOUKH JI0 MPSMOM, paCCTOSHUS MEXy NTapaJlJIeJIbHBIMU NPSMBIMH; peliaTh 3a1a4y Ha
TPEYrOJIbHUKA BBIYHMCIICHHE, I0KA3aTEIBCTBO U IOCTPOCHUE, CBA3aHHBIE C COOTHOILIEHUAMU MEKy CTOPOHAMH U YIIIAMU
KonTtponrHas padota Ne 4 1 TPEYroJIbHUKA U PACCTOSIHUEM MEK/y apalljieIbHbIMU MPSIMBIMU, IIPH HEOOXO0IUMOCTH IPOBOIUTH IO X011y
3 IIpssMoyromnbHbIE 4 pEILICHUS JOMIOIHUTENBHBIE TOCTPOEHHUs, COTIOCTABIIATH IIOJIYYEHHBIN PE3YNIbTAT C YCIOBUEM 3a/1a4uH, B
TPEYroJIbHUKH 3a/1ayax Ha IOCTPOEHUE UCCIIEN0BATh BO3MOXKHBIE CIy4au
4 ITocTpoenue
TPEYroJIbHUKA 10 TPEM
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JJIEMEHTaM 4
Pemenue 3a1au 3
KonTtponpsHast padora Ne 5 1
IloBTOpenue. Pemenue 10
3aaa4
MaremaTuka. 'eomeTpus. 8 kiace
Howmep Conepxanue marepuana | Komnu- XapakTeprucTUKa OCHOBHBIX BUJIOB JESITEIbHOCTH YUEHHKA (Ha yPOBHE Y4EOHBIX
napa- YECTBO JeNCTBUI)
rpada 4acoB
I'naBa V. YUeThIpéxyrojabHUKu 14 OOBCHATB, YTO TAKOE JIOMaHasi, MHOTOYTOJIbHUK, €TI0 BEPIINHBI, CMEXHBIE CTOPOHBI,
1 MHOTOYTOJIEHUKH 2 JUaroHalIA, U300pakaTh W pPaclo3HaBaTh MHOTOYTOJLHUKH HA YEPTEKax; MOKA3bIBATh dJie-
2 [Tapannenorpamm u 6 MEHTBl MHOTOYTOJIbHUKA, €ro BHYTPEHHIOI0 M BHENIHIOK 00sacTu; GopMyaupoBaTh
Tpanenus oTpeieJIeHUE BBIITYKJIOTO MHOTOYTOJIbHUKA; W300pakaTh U pacliO3HABaTh BBITYKJIbIC H HEBHI-
3 [TpsMoyroasHUK, POMO, 4 MyKJIbI€ MHOTOYTOJBHUKH; (OPMYJIMPOBATh U JOKA3bIBATh YTBEPKICHHUS O CYMME YIJIOB
KBaJIpaT BBITTYKJIOTO MHOTOYTOJIbHUKA U CYMME €T0 BHEITHUX YTJIOB; OOBSACHATH, KaKUE CTOPOHBI (Bep-
Pemenue 3anau 1 LIMHBI) YeTHIPEXYTOJIbHIKA HAa3bIBAIOTCS MPOTHUBOMOIOKHBIMU;(HOPMYIHUPOBATEH OTIPEACTICHHS
KontponbHas padoTa No 1 rapajuiesiorpaMma, Tpareuyuu, paBHOOEIPEHHOU U TPSMOYTOJIbHOM TpamneIui, MpsMOyroIbHUKA,
1 pomb0a, KBazpaTa; M300pakaTh M PACIO3HABATh ATH UYETHIPEXYTOIBHUKH; (POPMYIUPOBATH U
JOKa3bIBaTh YTBEPXKICHHUS 00 MX CBOMCTBaxX M IMpH3HAKax; pellaTh 3ajauyd Ha BBIYUCIICHUE,
JI0Ka3aTeNbCTBO U MOCTPOCHHE, CBSI3aHHBIE C ATUMH BUJAMH YETHIPEXYTOJbHUKOB; OOBSICHSTH,
KaKHe JIB€ TOUKH Ha3bIBAIOTCA CUMMETPHUYHBIMH OTHOCHUTEIBHO MPSAMON (TOUKH), B KAKOM CIIydae
(burypa Ha3bpIBae€TCsi CAMMETPUYHON
I'masa VI. ILiomaan 14 OOBACHATD, KaK MPOU3BOJIUTCS WU3MEPEHHUE IUIONMIAJCH MHOTOYTOJIbHUKOB, KaKUe
1 ITnomanp 2 MHOTOYTOJIbHUKH HAa3bIBAIOTCS PAaBHOBEIMKUMU U KaKH€ PaBHOCOCTABJICHHBIMU;
2 MHOTOYTOJIbHUKA 6 (hopMynupoBaTh OCHOBHBIE CBOWCTBA IJIOMIAJCH U BBIBOAUTH C UX MOMOIIBI0 (OPMYIIbI
[Tnomamu IIOMIaIed MPSAMOYTOJIbHHKA, TapajuieiorpaMMa, TPEyroJbHUKA, Tpaneuu; GopMyaIupoBaTh U
3 napajieiorpaMmma, Tpe- 3 JOKa3bIBaTh TEOpEMY 00 OTHOIICHHUH TUIOMIAJCH TPEYroJIbHUKOB, UMEIOIINX IO PABHOMY YIIIY;
YTOJIbHHMKA U TPAIELuu 2 (dbopmynupoBath U 0Ka3biBaTh TeopeMy Ilucdaropa u obpatnyto eif; BeiBoauTh popmyny ['epona
Teopema [Tudaropa 1 JUIS TUTOIIAIU TPEYroJbHUKA; peliaTh 3a/la4d Ha BHIYMCIEHUE U JTOKA3aTeIbCTBO, CBSI3aHHBIC C
Pewrenue 3anau ¢bopmynamu miomanei u reopemoii Iudaropa
KonTpospHast padora Ne 2
I'naBa VII. ITono6ubIe 19

TPeyroJbHUKHU
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1 Omnpenenenne mo100HBIX 2 OOBACHATH MOHATHE MPOMOPIHOHAIEHOCTH OTPE3KOB; (POPMYIUPOBATH OMPEACTCHUS MOTO0OHBIX
TPEYTr0JIbHUKOB TPEYroJIbHUKOB U KO3 duuneHTa moaoous; GopMyanpoBaTh U JOKa3bIBaTh TEOPEMBI: 00
2 [Tpusznaku noao0ust 5 OTHOIIEHHUH TUIONIAACH MOJOOHBIX TPEYroJbHUKOB, O MPU3HAKAX MOJ00HS TPEYroJIbHHUKOB, O
TPEYrOJIbHUKOB CpeAHEel JIMHUM TPEYTOJIbHUKA, O NIEPECeUeHUN MEIUaH TPEYTroIbHUKA, O MPOMOPIHOHAIBHBIX
KonTtposnesHas padora Ne 3 1 OTpe3Kax B MPSIMOYTOJIbHOM TPEYTOJIbHUKE; 0OBACHATh, UTO TAKOE METOJI 1O00us B 3a/1a4ax Ha
3 [Tpumenenne nmomgodus K 7 NOCTPOEHHE, U MPUBOJIUTH MPUMEPHI MPUMEHEHUSI 3TOr0 METO0/1a;00bSICHATh, KaK MOXKHO
JI0Ka3aTeIbCTBY TEOPEM U UCIIOJIb30BaTh CBOMCTBA MOJOOHBIX TPEYrOJLHUKOB B U3MEPUTENBHBIX PabOTaX Ha MECTHOCTH;
PELICHUIO 3a/1a4 00BSACHATH, KaK BBECTH IOHATHUE NO100USI 11 TPOU3BOJIBHBIX QUIYp; GOPMYIHPOBAThH
4 CoOTHOIICHUST MEXKTY 3 OTIpENeTICHNs] U WITIOCTPUPOBATh MOHATHS CHHYCA, KOCHHYCA M TAHTEHCA OCTPOTO YIJiIa MPSIMO-
CTOpPOHAMH U YIJIaMHU YTOJILHOTO TPEYroJIbHUKA; BBIBOJUTH OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO M 3HAUCHHS
MPSIMOYTOJIBHOTO Tpe- CHHYCa, KocuHyca U TanreHca s yrioB 30°, 45°, 60°; pemrarts 3amaum, CBsI3aHHbBIE C TIOJ00HEM
YTOJIbHUKA TPEYroJILHUKOB, JUIS BBIYMCICHHUS 3HAYCHHWH TPUTOHOMETPUYECKHX (DYHKIMI HCHOJIH30BAThH
KonTtponsnas padorta Ne 4 1 KOMIIBIOTEPHBIE MPOTPaMMBbI
I'naBa VIII. Okpy:kHoCcTD 17
1 KacarenpHast x 3 HccnenoBaTh B3aMHOE PACTIONIOKEHHE PSAMOI B OKPYXHOCTH; (YOPMYIINPOBATh ONpE/ICICHIE
OKPYXHOCTH 4 KacaTeIbHOW K OKPY)KHOCTH; (POPMYITHPOBATH U JOKA3bIBAaTh TEOPEMBI: O CBOMCTBE KacaTeIbHOMH,
2 LlenTpanbHbie U 0 TIpU3HAKe KacaTelbHOM, 00 OTpe3Kax KacaTelbHBIX, MPOBEACHHBIX M3 OJHOMN TOYKH;
BITMCAHHBIE YIJIbI 3 (opMynUpOBaTh MOHATHUS LEHTPAIBHOTO YIJIa U IPajyCHON Mephl YT OKPYKHOCTH;
3 YeTtbIpe 3ameuaresibHble (dbopMynupoBaTh U JOKa3bIBaThb TEOPEMBI: O BIMCAHHOM YIJIE, O MPOM3BEAECHUU OTPE3KOB
TOUYKHU TPEYroJbHUKA 4 NepeceKaroIuxcs Xopa; GopMyIupoBaTh U JOKa3bIBaTh TEOPEMBI, CBSI3aHHBIEC C
4 Brniucannas m onucaHHas 3aMeYaTebHbIMM TOYKaMH TPEYroJbHUKA: O OMCCEKTpPUCE YIia W, KaK CIEICTBUE, O
OKPYXHOCTH 2 HepeceyeHr OMCCEKTPHUC TPEYrobHHUKA; O CEPEAMHHOM MEPIEHIUKYIAPE K OTPE3KY U, KaK
Pemenue 3anau 1 CJIEZICTBUE, O TIEPECEUCHUN CEPEIUHHBIX NMEPIEHIUKYISIPOB K CTOPOHAM TPEYrOJbHUKA; O
KonTtposnbHast padora Ne 5 IIePECeUeHUH BBICOT TPEYTOJIbHUKA; (POPMYIMPOBATh ONPEAEIECHUS OKPYKHOCTEH, BIIMCAaHHOM B
MHOT'OYI'OJIbHUK M ONHMCAaHHON OKOJIO MHOTOYI'OJIbHHMKA; (POPMYJIMPOBATH U JI0Ka3bIBATh
TEOpPEMbI: 00 OKPYKHOCTH, BIIMCAHHOM B TPEYroJIbHUK; 00 OKPYKHOCTH, OIIUCAHHOHN OKOJIO
TPEYroJIbHUKA; O CBOWCTBE CTOPOH ONMCAHHOIO YETHIPEXYTOJbHMKA; O CBONCTBE YIJIOB
BIIMCAHHOTO YETBHIPEXYIOJIbHMKA; PEIIaTh 3a/1a4l HA BHIYMCIIEHUE, J10KA3aTEIbCTBO U
IOCTPOEHHE, CBSA3aHHBIE C OKPY)KHOCTBIO, BIIMCAHHBIMM U ONUCAHHBIMM TPEYTrOJIbHUKAMU U
YeThIPEXYroJbHUKAMH; UCCIIEI0BaTh CBOMCTBA KOH(UTYpalHii, CBA3aHHBIX C OKPY)KHOCTbIO, C
MOMOIIIbI0 KOMIBIOTEPHBIX MPOTrpamMM
IloBTOpenue. Pemenne 3a1a4 4
Marematuka. I'eomerpus. 9 kiace
| Howmep | Conepxanue Matepuana | Komu- | XapaKkTepuCTHKa OCHOBHBIX BHJIOB JCATEIBHOCTH YUeHHKA (Ha YpPOBHE yUEOHBIX
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rnapa- YECTBO JICUCTBUI)
rpada 4acoB
I'naBa IX. BekTopsbl 8 DopMynupoBaTh ONPEACTICHUS U WIUTIOCTPUPOBATH MOHATHS BEKTOpA, €ro JIUHBI, KOJUIMHEAPHBIX U
1 [TousiTue BexkTOpa 2 pPaBHBIX BEKTOPOB; MOTHBUPOBATh BBEJCHHUE TIOHATUN U JACHCTBHI, CBI3aHHBIX C BEKTOPaMHU,
2 CrnosxeHre U BRIYMTAHUE COOTBETCTBYIOIIUMH NMPHUMEPAMH, OTHOCAIINMHUCS K (PU3NIECKUM BEKTOPHBIM BEITUYMHAM;
3 BEKTOPOB 3 IPUMEHSTh BEKTOPBI M JACHCTBUS HaJl HUMH IIPU PEIICHUH T€OMETPUYIECKUX 3a7a4
YMHOXEHHE BEKTOpa Ha 3
yucno. [Ipumenenne
BEKTOPOB K PELICHUIO 3a71a4
I'naBa X. MeToa koopauHAT 10 OOBSCHATH U WILTFOCTPUPOBATH MOHATHUS MPSMOYTOJIEHOW CUCTEMBI KOOPIMHAT, KOOPMHAT TOYKH U
1 KoopaunaTs! BekTopa 2 KOOpJWHAT BEKTOPA; BHIBOJUTH M MCIIOJIB30BATh MPH PEIICHUH 3a7a4d GOpPMYIbl KOOPAWHAT CepeINHBI
2 [IpocTeiimme 3amaun B OTpe3Ka, JUTMHBI BEKTOPA, PACCTOSIHUS MEX/Iy IBYMs TOUKaMH, YPAaBHEHHUSI OKPYKHOCTH U MPSIMOM
KOOpJUHaTax 2
3 VYpaBHEHUS OKPYKHOCTH H
pSIMOT 3
Pemenne 3amau 2
KonTtponbHas padora Ne 1 1
I'aaBa XI. CooTHOLIEHUS MeXKTY 11 DopMyIHpOBaTh U WLTIOCTPUPOBATH OMPEIEICHUSI CUHYCA, KOCUHYCA, TAHT€HCa M KOTAHT€HCa YIJIOB OT
CTOPOHAMH U YIJIAMH 0 o 180°; BBIBOOUTH OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO U (OPMYJIb IPUBEACHHUS;
TpeyroiabHuka. CkajisipHoe (hopMynupoBaTh U JOKAa3bIBaTh TEOPEMbI CHHYCOB U KOCHHYCOB, IPUMEHSITh UX MPU PELICHUH Tpe-
NMpPoN3Be/IeHNe BEKTOPOB YTOJIbHUKOB; OOBSCHATh, KaK UCHOJB3YIOTCSI TPUTOHOMETpHUYEcKUe GOpPMYIIbl B U3MEPUTEIbHBIX paboTax
1 Cunyc, KOCHHYC, TaHTEHC, 3 Ha MECTHOCTH; (JOPMYITMPOBATH OMPEICNICHUS yIila MEXAy BEKTOPaMHU U CKaJISIPHOTO MPOU3BEACHUS
KOTaHI'€HC yIJia BEKTOPOB; BEIBOJIUTH (POPMYITY CKAISIPHOTO MTPOU3BEACHUSI Yepe3 KOOPAWHATHI BEKTOPOB;
2 COOTHOIICHUST MEXKTY 4 (dhopMynHpOBaTh U 00OCHOBBIBATH YTBEPXKICHHUE O CBOWCTBAX CKAISPHOTO MMPOU3BEICHHUS; UCTIOIh30BATh
CTOPOHAMH M YTJIaMH CKaJIIPHOE MTPOU3BEICHNE BEKTOPOB MPH PEIICHUU 33124
TPEYroJIbHUKA
3 CkalsipHO€ MPOU3BEICHUE 2
BEKTOPOB
Pewenue 3amay 1
KonTpospHast pabota Ne 2 1
Taasa XII. lnuHa okpykHOCTH | 12 DopmynHpoBaTh OMpeeieHue TPAaBUILHOTO MHOTOYTOJIbHUKA; POPMYIHPOBATh M JOKA3bIBATh
JI0MAAL Kpyra TEOpPEMbI 00 OKPYKHOCTSX, ONMTMCAHHONW OKOJIO IPAaBUIBHOTO MHOTOYTOJIbHUKA U BIIMCAHHOW B HETO;
1 [IpaBunbHbBIE 4 BBIBOJIUTH M HCIOJIb30BaTh ()OPMYIbI Ui BBIYHMCICHHS IUIOMAAM MPABHIBHOTO MHOTOYTOJIBHUKA,
2 MHOTOYTOJILHUKH J[rHa 4 €ro CTOpPOHBI W pajauyca BIHUCAHHOW OKPYKHOCTH; peliaTh 33aJa4yd Ha MOCTPOCHHE MPaBUIHHBIX

OKPY)XHOCTU W ITUIOIIAIb

MHOTOYTI'OJIbHUKOB; OOBSICHATh HOHSTUS JJIMHBL - OKPY)XXHOCTHU W IUIOMIAAN Kpyra, BbBIBOJAUTH
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Kpyra

(hopMyIbI 17151 BBIYMCICHUS JUTMHBI OKPYXHOCTH | JJTMHBI JYTH, IJIOMIAaIU Kpyra U IJIOUIa u Kpy-

Pemenue 3amau 1 TOBOTO CEKTOPa; MPUMEHSATH 3TU (POPMYIIBI PU PEIICHUU 3a/1a4
KonTtpospHast pabora Ne 3
I'nasa XII1. IBuskenust 8 OOBSACHATD, YTO TaKOE OTOOpaKEHUE TUIOCKOCTH Ha CeOS U B KAKOM CITydae OHO Ha3bIBACTCS
1 [TonsiTre MBHXKCHUS 3 JBUKEHUEM IJIOCKOCTH; OOBSICHATH, YTO TAKOE 0CEBAasi CHMMETPHSI, [ICHTPAIbHAS CHMMETPHS,
2 [TapamtenbHbII IEpEeHOC U 3 napauIeIbHBIA TIEPEHOC W IIOBOPOT; 000CHOBBIBATH, YTO 3TH OTOOPaKCHUS TUIOCKOCTH Ha ce0st
MTOBOPOT SIBJISTFOTCSI IBHYKEHUSIMU; OOBSICHATH, KAKOBA CBSI3b MEXY JBIKCHUSMH U HAJIOKCHUSIMH,
Pemenue 3amau 2 WUTIOCTPUPOBATH OCHOBHBIC BHJIBI JBM)KCHHN, B TOM YHCIIE ¢ TIOMOIIBIO KOMITBIOTEPHBIX MPOTPaMM
Kontponsnas padora Ne 4 1
I'napa XIV. Hauasibuble cBeieHus 8 OOBCHATH, YTO TAKOE€ MHOTOT'PAHHUK, €ro TpaHu, pEéOpa, BEPIIMHBI, TUATOHAIN, KAKOU
13 CTépeoMeTpHH MHOTOTPaHHUK Ha3bIBAETCS BBIMYKJIBIM, 49TO Takoe N-yrojbHas NpH3Ma, €€ OCHOBaHWs, OOKOBBIE
1 I}AHororpaHHHKH 4 rpaHu ¥ OOKOBBIC PEOpPA, Kakas MpU3Ma Ha3bIBACTCS MPSAMOW M Kakas HAKIIOHHOW, YTO TaKOe BBHICOTA
2 B;;;gHglzBerHocm 4 MPU3MBI, Kakas MpHU3Ma Ha3bIBaCTCS MapalIeIICIAIICOM M KaKOH MmapayuiesieuIe/l Ha3bBacTCs
MPSMOYTOJIBHBIM; (POPMYITHPOBATH U 0OOCHOBBIBATH YTBEPKICHHS O CBOMCTBE IMaroHajeH
napajiesienunena 1 0 KBaapaTe JAAAroHald MPSMOYTOJIBHOTO MapauIesIenuIe1a;00bsICHITh, YTO TaKOe
00BEM MHOTOTPAaHHHKA; OOBSICHITH, KAKOH MHOTOTPAHHUK HA3bIBACTCS MUPAMHJION, YTO TaKOE
OCHOBaHUE, BEpIIMHA, OOKOBBIE IpaHU, OOKOBBIE pEOpa M BbICOTA MUPAMUIBI, KaKasi MTUpaMuIa
Ha3bIBAETCS MPAaBUIIBLHOM, YTO Takoe anodemMa MpaBWIbHON MUpaMUbl, OObICHITH, KAKOE TEJIO
Ha3bIBAETCS LMUJIMHAPOM, UYTO TAKOE €r0 OCh, BBICOTA, OCHOBAHUS, paJlyc, OOKOBasi MOBEPXHOCTb,
oOpazyromue, pa3BépTka OOKOBOM MOBEPXHOCTH, KAKUMH (DOPMYJIaMHU BRIPAKAIOTCS 00BEM U TUIOIIA/Ib
OOKOBOH MOBEPXHOCTH IMINHIPA;00bACHATH, KAKOE TEJIO HA3bIBAETCS KOHYCOM, UYTO TaKO€ €ro OCh,
BBICOTa, OCHOBaHUE, OOKOBasi MOBEPXHOCTh, 00Opasyloline, pa3BEpTka OOKOBOI MOBEPXHOCTH, KAKUMU
(dhopmynamu BeIpaxkaroTcs 00bEM KOHYCa U IJIONIaAb OOKOBOM MOBEPXHOCTH; OOBSACHATH, KaKas
MOBEPXHOCTh Ha3bIBaeTCs cepoi U Kakoe Tesl0 Ha3bIBaeTCs IIapOM, YTO TaKOe pajnyc U JUaMeTp
cdepsl (1apa), pacrno3HaBaTh Ha PUCYHKax MPU3MY, HapajuieenuIe]l, IupaMuay, MIIMHIP, KOHYC,
map
00 akcuomax 2
IVIAHUMETPUH
IloBTOpenue. Peienune 9
3ajay.
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