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1. IOACHUTEJIBHASA 3AIIMCKA

1.1. O0mas xapakrepucTuka padoueii mporpaMMmbl

Pabouas nmporpamma o npeamety «MaTtematuka: anredpa, reoMeTpus» COCTaBlIeHa Ha OCHOBE:
®denepanbHOrO0 TOCYAAPCTBEHHOIO 00pa30BaTENIbHOTO CTaHIApTa OCHOBHOTO 00mIero o0pazoBaHMs (YTBEPXKIEH MPHUKA30M MHHUCTEPCTBA 00pa3oBaHUS U
Hayku P® Ne 413 or 17.05.2012 (pen. ot 29.06.2017), B penakiuu npuka3oB MunoOHayku Ne 1644 ot 29.12.2014 u Ne 1577 ot 31.12.2015).
OcHOBHOM 00pa30BaTeIBbHOM MPorpaMMbl 0CHOBHOTO o61iero oopazoanus [ BOY COLI Ne2 m.r.t. Ycrb-Kunenbckuit
[TpumepHOIt OCHOBHOM 00pa30BaTENFHOI MPOrpaMMOit 0OCHOBHOTO o01iero oopaszoBanus (mpotokoi ot 08.04.2015 Ne 1/15 (pex. ot 28. 10.2015 1.)),
[IporpamMmbI OCHOBHOTO 00111er0 00pa30BaHMUsI [0 IPEAMETY:
[TporpamMmbI OCHOBHOTO 001IIETO 00pa30BaHMs 10 MpeaMeTy: « Matematukay «5-11 kimacesr A.I'. Mep3nsxk, B.b. [lononckuit, M.C. Slkup u ap. M.: Benrana -
I'pad, 2019 .
[Tporpamma cocraBieHa Ha ocHOBe [IprMepHO iporpaMMer st 001Ie00pa30BaTENbHBIX YIPSKICHHI 110 TeoMeTprn s 7-9 kimaccoB. YMK no mpenmety
«["eometpust 7 —9» - aBropsl JI.C. AtanacsH , B.®. byry30B u ap.
Pabouast mporpaMMa OpHEeHTHPOBaHA Ha MCIIOJIB30BaHHE YUeOHMKOB, BKIIOUEHHBIX B DenepanbHblii nepeueHs yueOHnkoB (IIpukasz Ne 345 ot 28.12.2018 r.
MunuctepcTBa npocsenieHus PD).

Knacc [Ipenmer Y4eOHuk Komudukarop B nepeune
Anrepa Mep3nsik A.l'., ITononckuii B.b., ﬂIiI/Ip M.C. Anrebpa. 8 knacc: y4eOHUK ISl y4Jalluxcst 124262
8 o0mieoOpa3oBaresbHBIX opranuzanuii - M.: Benrtana - I'pag, 2017 1.
I'eomerpust . 7 — 9 knaccel: yueb. ais oomeoopazoBat.yupexaenunii / JI.C.Atanacsi u ap. —
I'eomeTpus M.:ITpocseenue , 2011, 1124311

Onmnoit u3 BaxkHeWmux 3amad obpazoBanusi B coorBeTcTBUU ¢ DI'OC OOO sBusiercs obecriedyeHne Kaxaoro oOydaromierocss MHANBUAYaTbHON
00pa30BaTeNbHON TPAaeKTOPUEH pa3BUTHS, a B OCOOEHHOCTH TEX JETEH, KTO B HaWOOMBIIEeH CTENEHN HYKIAETCs B CIEUATbHBIX YCIOBUSAX O0Yy4YeHUS —
neTe ¢ 3anepkkoi ncuxudeckoro pazsurtus (311P).

AnanTanusi 0011e00pa3oBaTENbHON MPOrPaMMBbI OCYIIECTBISIETCS C YYETOM PEKOMEHIAIUN MCUXOJIO0r0-MeAarornyeckoi KOMIUCCUUA U BKJTFOYAET
CIIEYIOIINE HATPABIICHUS JCSITCILHOCTH: aHAIHM3 M MOJ00pP COACPIKaHUS, H3MECHCHHE CTPYKTYPhI M BPEMEHHBIX PaMOK; HCIIOJIb30BAHHUE Pa3HBIX (opM,
METOJIOB ¥ IPUEMOB OpraHU3alluu y4eOHOM 1eATeTbHOCTH.

AnantupoBanHas oOpazoBareiibHas IIporpamMma 1mo mMatematuke (Bapuant 7.1) mis obOydaromierocst 7 Kjiacca ¢ OrpaHUYCHHBIMH BO3MOKHOCTSIMH
310pOBhs, KoTopomy 1o 3akirodeHuto [1ITK pexomengoano ooyuenue mo AOOII obyqaroruxcs ¢ 3I1P. ®opma oOyueHus: ouHasi.

1.2. MecTo npeamera B y4eOHOM IIaHe
Ha usydenue yueOHoro npeamera «MaTteMaTHKay OTBOAUTCS B 001ieM o0beme 136 yacoB (4 yaca B HEZIEIIIO).


https://my-shop.ru/shop/books/1300648.html
https://my-shop.ru/shop/books/1300648.html

Onucanme Mmecra yqeﬁnoro npeamMera

[TporpammMa mpeaycMaTpuBaeT OpraHU3aMI0 WHAWBUAIYAIBHOW (OPMBI IEATEIBHOCTH (OUHOW) ¢ BKIIOUEHHEM BO BHEYPOUHBIE MEPOIPHUSATHS 1O
IIPEIMETY.

XapakTepHbIMH (popMaMu OpraHu3alMy JEsTeIbHOCTH OOy4aromerocs SBISIETCS MCIOJIb30BaHUE Oojiee THOKOH CTPYKTYphl YpPOKOB, C
UCIOJIb30BAaHUEM CHEIHMAIbHBIX NOCOOMH. Y4eOHBIN Mpolecc MOCTPOSH Ha PAlMOHAJIBHOM COYETaHUM YCTHBIX M IUCbMEHHBIX BHJIOB palotT. Bce
OCHOBHBIE ITOHATHS BBOJSATCS HA HAIVISIIHOM OCHOBE: OIOPHBIE CXEMBI, TaMSTKU. VIcIIonb3yeTcss CUCTEMAaTUYECKOE TIOBTOPEHUE U3YUYEHHOT0 MaTepHaa.

OTpaboTKa OCHOBHBIX YMEHHIl M HaBBIKOB OCYLIECTBIISIETCS Ha OOJBIIOM YUCIIE HECIOXKHBIX, JOCTYIHBIX yhnpaxkHeHuH. Kypc HamosHsercs
3aJJaHUSMHU, Pa3HOOOPa3HBIMU IO OPME M COJEPKAHUIO, B TOM YHCIIE B UTPOBON (pOopMe, O3BOJIAIOUIMMU IPUMEHATH [10JyYEHHbIE 3HAaHUS B OOJIBIIOM
MHOT000pa3uy CUTYAIHH.

3akperuieHue HM3y4eHHOro Marepuaia MPOBOAMUTCS C HCIHOJIb30BAHHMEM BapUAaTHBHOIO JMJAKTHYECKOro Mmarepuana (Talbiui, KapTOuek-
QJITOPUTMOB), TIO3BOJISIOLIET0 IOCTOSIHHO OCYIIECTBIIATH MHOTOKPATHOCTH IIOBTOPEHUSI.

[Ipy mulaHupoBaHMM Kypca MaTe€MaTHKM YYTEHa BO3MOYKHOCTh BKJIIOUEHHUS Pa3HOOOpA3HBIX MYJIbTUMEIUHHBIX W MHTEPAKTUBHBIX MOJENeH,
MCIOJIb30BaHNE KOMIBbIOTEpHOU HMH(OpMarmoHHoi 0a3bl. B pa3nene paboueii mporpammbl «KommbroTepHOE 0OEcieueHre) CITIAHUPOBAHO PUMEHEHHE
UMEIOIINXCS KOMIBIOTEPHBIX IPOAYKTOB: JIEMOHCTPAILIMOHHBIX MaTepHAaJIOB, 3aJJaHU JIs1 YCTHOTO OIpoca 00y4aroIuXcsl, TECTOB U IPE3EHTaLUH.

1.3. O0mas xapakTepucTuKa y4e0HOro npeamera

Ileab mporpamMMbl: 3HAKOMCTBO C OCHOBHBIMU T€OMETPUUYECKUMU (PUTYpPAMU U UX CBONCTBAMH, OCBOCHHE KOMIUIEKCA 3JIEMEHTAPHBIX alNre0panyeckux
ornepanui, He0OOXOAUMBIX JJIsl IPUMEHEHHS B TPAKTUUYECKON JAEATEIbHOCTH M COLIMAIN3aliU B OOLIECTBE.

3agauyu nporpaMmsi:

(dbopMHpOBaTh HABBIKM YMCTBEHHOT'O Tpy/Jla U MaTeMaTHUECKON peuH;

(¢bopMHpOBaTh MpEeIMETHbIE YMEHUS U HaBBIKM, HEOOXOAUMBIE JJIS PELICHHUS MPOCTEHIIMX y4eOHBIX M MPAKTUUYECKUX 3a/ad ¢ y4ETOM BO3PACTHBIX U

MHIUBUAYAJIBHBIX OCOOEHHOCTEN M BO3MOXKHOCTEN 00y4aroierocs.

XapakTepucTHKA 00y4aIoIerocs

VYyenuk oOyyaeTcs 10 aJanTHPOBAHHON OCHOBHOW oOpa3oBaTenbHOM mporpamme uist aeteit ¢ 3IIP. YpoBeHb pa3BUTHS MCUXUUECKUX (PYHKIIMH
00y4JaroIerocst He COOTBETCTBYET BO3pacTy. [lJish HEro xapakTepHo: HEYCTOHUNBOE BHUMaHUE, CY)KeHHE 00beMa aKTUBHOTO BHUMAaHUsI, HEPaBH OMEPHBIN
TEMIT JIeATeIbHOCTH, CHU)XKEHHbIE pPabOTOCIOCOOHOCTh M YpPOBEHb I103HABATEIbHOW AaKTHUBHOCTH, CHCTEMHOE HEIOpa3BUTHE pEuUd, YacTHYHOE
paccTpoiicTBO mpoliecca MUCbMa, ciiadast MaMsATh, U KaK CIEJCTBUE, HEIOCTaTOYHBIN ypoBeHb 00yyaeMocTH. O0ydarouiics He MOXKET B TIOJTHOM 0O0beMe
OCBOUTH IPOrpaMMHBIMN MaTepuan 1o npeamery. OH HCHBITHIBAET TPYAHOCTH B MEPEKIIOYEHHHM C MUCHbMEHHBIX BHJIOB pa0dOT K YCTHBIM. Y HEro
3aMeJICHHOE BOCIPUATHE U OCMBICICHNE Y4eOHOU HHpOpMaLuu (IIpaBUil, TEKCTOB, COAEPIKAaHUs 3a/1a4), Ha (POHE Yero MOKET BOSHUKHYTb JIMOO0 OTKa3 OT
NeSITeIbHOCTH, JUO0O0 JBUTaTeNbHAs PACTOPMOKEHHOCTh. OOmMi TemMn naedTeiabHOCTH MenneHHbId. [IpeoOnamaromuii THUN HAacTpOEHUS Ha YpOKe —



naccuBHBIM. OOydaromuics 3aTpyIAHIETCS CaMOCTOSTENbHO PEryJIHMpPOBATh CBOIO JEATENBHOCTh, €My TpPeOyeTcs MOCTOSHHAs OPraHU3YIoNas MOMOIIb
YUUTENS B BUJIE HABOJASIIUX BOIIPOCOB,

Conepxut nH(GOPMALIMIO O KOHTPOJIBHO-U3MEPUTEIbHBIX MaTepHajiax, BKIKOYas TECTOBBIE MaTepHalbl, TEKCThl KOHTPOJIBHBIX PabOT, BOIPOCHI
IUIsL IPOMEXYTOYHON M UTOTOBOM aTTeCTAlluH, KPUTEPHH OLIEHKU IIPOBEPOYHBIX paloT.

KOppCKHHOHHO-pﬂE}BHB&IOIIIHC 3ajavum nmpeamera

JlanHas mporpamMMa ajanTupoBaHa s 00yJarollerocst ¢ HeJOCTaTOYHON MaTeMaTHYECKOW MOATOTOBKON, MMEIOIIETO 33€PKKY MCHXUYECKOTO
pazButuda. [lpu cocraBieHuM NporpamMmbl YYUTHIBAIUCH CIEIYIOIIME OCOOCHHOCTH YYEHUKA: HEYCTOWYMBOE BHUMAHHUE, Mallblii O0BbEM MaMAaTu,
3aTpyJHEHHUS] MPU BOCHPOM3BEICHUH Y4eOHOTro Marepuasia, HeC(pOPMUPOBAHHOCTbh MBICIUTEIBHBIX OMNEpaluid (aHalu3, CUHTE3, CPAaBHEHHUE), IIOXO
pa3BUTbIE HABBIKU YTEHUS, YCTHOM U MMCbMEHHOU peun.

KoppekunonHo-pa3BuBaromias pabora o0ecreuynBaeT CBOEBPEMEHHYIO CIEUANTM3UPOBAHHYIO MOMOIIL B OCBOCHUHU COJEPKAHUS MPOTrPaMMbl U
KOPPEKIMIO HeTOCTaTKOB pa3BuTus oOyuatommxcs ¢ 3[IP. OCHOBHYIO KOPPEKIIMOHHYIO Pa0OTy MOBOJAT y3KHE CIEIUAINCTHI, T.K. B IIporiecce 00 ydeHus
OJIHUM U3 HalpaBlieHUI pabOTHI ABISETCS KOPPEKIUS BBICIINX MCUXUYECKUX (DYHKIIUN 00y4JaroInXCs.

KoppekunonHo-pa3BuBaromas 3ajaya npeaMera: pa3BUTHE [T03HABATEIbHOM JIEATENbHOCTH, TMYHOCTHBIX Ka4ecTB peOEHKa, a TaKKe BOCIUTaAHHE
TPYIONIO0US,, CAMOCTOATEIBHOCTH, TEPIEIUBOCTH, HACTOWYUBOCTH, JIOO03HATEIHHOCTH, YMEHHH IJIaHUPOBAaThH CBOM JeicTBUs. OOyueHue HOCUT
MIPaKTUYECKYIO HAIIPABJIEHHOCTb U TECHO CBSA3AaHO C IPYIMMHM NIPEAMETAaMU, )KU3HbIO.

KoppekunonHnas padora Ha ypokKax MaTeMaTUKH MOAYUHSACTCS CIEAYIOIIUM IENsIM: KOPPEKIUS 3pUTEILHOTO BOCIPHUATHS Yepe3 UCIIOJIb30BaHHE
CXeM | TabmuIl, 4yepe3 padoTy mo o0pasily, uepe3 MPaKTHYECKYI0 padoTy U 4epe3 KOMMEHTHPOBAHNE CBOUX JEHCTBUIN; KOPPEKIHS PEUH Yepe3 CIOBAPHYIO
paboTy MaTeMaTU4ecKuX TEPMUHOB; KOPPEKIIHs MaMITH Yepe3 HEOJHOKPAaTHOE MOBTOPEHUE; IICUXOKOPPEKIIHUS MOBEICHUS uepe3 Oeceibl, MOOMIpPEeHUs 3a
XOpOILIUE Pe3yabTaThl; KOPPEKIUSI UHAUBUAYATbHBIX MPOOETIOB B 3HAHUAX Yepe3 UHMBUIYaJIbHYIO pa0OTy Ha ypOKax U JOMalIHee 3aJaHue; KOppeKLus
HMOLMOHAIBHO-BOJIEBOI chephl uepe3 cMeHy BUAOB AEATEIbHOCTH.

MarepuajabHO-TeXHUYECKOe M HHPOPMALMOHHO-METOANYeCKoe o0ecnedeHne 00pa3oBaTeIbHOT0 mpomecca

MaTepI/IaJ'ILHO-TCXHI/ILICCKOG n I/IH(l)OpMaI_[I/IOHHO'MCTOI[I/ILIGCKOe obOecrieucHue O6pa3OBaTCJ'IBHOFO nponecca BKIIHOYACT B ceOs: yqe6H0-
METOOAUYCCKHUEC ocoous u QJICKTPOHHBIC O6pa30BaTeJ'IBHBIe PECYPCHI.

YueOHoe U yueOHO-MeToa4ecKoe odecneyeHme

Jlocka ¢ KoOpaAMHATHOW CETKOM.

KoMIiekTh! 1eMOHCTPAlIMOHHBIX TUIAHUMETPUYECKHUX U CTEPEOMETPUUECKHX TEIN.

KoMITIeKT uepTeXHbpIX MHCTPYMEHTOB: JIMHEHKA, TpaHCTIOPTUP, yroibHUK (30°, 60°), yromsHuk (45°, 45°), IUPKYIb.
Harnsaneie nocodus (mimakaTsl, rpaduky, TaOIHLIBI).

[TeyatHble mocoOust (y4eOHUKH, pa3aTOYHbIN U TUJAKTHYECKUI MaTepHrabl).

Tabmuibl BEIIAIONIMXCS MATEMAaTHKOB.

ocoukrwdE



YyedHo-MeTOANYECKHE TOCOOUS

Ne i/t HaumenoBanue yueOHOTO 1mocoous N3narenscTBO Ton n3nanus

H3zyuenune reomerpuu B 7 — 9 Kitaccax: METO/I. PEKOMEHIAIINN: KH. UISI YYUTENs/

1 v P AP Aan o ya M.: [IpocBemnienue 2019
JI.C.ATanacsa u ap.
I'eomerpusa. 8 kimacc. Pabouass terpans. : yueOHO-MeTomuueckoe mocodue 1o

2 P . paz i A g PocroB-na-/lony: Jlernon 2018
penakuueit @.dD. JIpicenko, C.10. Kymadyxosa
3agaun u aXHEHHUS Ha TOTOBBIX yeprexax. 7 — 9 kimaccel.l'eomerpus. /E.M.

3 A yip P P -M.: IJIEKCA 2017
PobOunoBuu

M.: HanmmonanbpHOE
4 ['eometpus. 8 kiacc. 160 quarnoctuueckux BapuanTos./ B.W. [Tanapuna 2020
oOpaszoBaHue

KourponapHo-m3mepurensuple Marepuainsl. ['eoMmerpusa: 8 kmacc./ Coct.H.®.

5 P P p p M.: BAKO 2019
I'aBpuitoBa.

5 MensuukoBa H.b., 3axapoBa ['.A./lunaktrudeckue MaTepuaibl 10 TEOMETPUH. 7 M.: U3narenbCcTBO 2019
knacc. K yue6nuky JI.C. Atanacsna "['eomerpus. 7-9 knacchr” «OK3aMeH»

JJIeKTPOHHbIE 00pa30BaTe/bHbIEe PeCypChl
Ne .
i HaumenoBanue o06pa3zoBaTeIb»HOTO pecypca DNEeKTPOHHBIN ajpec

NHupopmaninoHHO-1IOMCKOBasI cucTeMa «3a1adn»

Tectuposanue online: 5—11 kimaccsl

BupryanbHblii KAOMHET yUHUTENs, B KOTOPOM pa3MelleHbI
MH(OPMAIMOHHbIE PECYPChl U HHTEPAKTUBHBIE CEPBUCHI 1151 OJATOTOBKU
Y IIPOBEJICHUS 3aHATHI 110 MAaTEMATUKE H

MoOCKOBCKHI HEHTP HCIIPECPLIBHOT'O MATCMATUYICCKOT'O 06pa30BaHI/IH

BI/IpTyaJ'ILHaSI IIKOJIa FOHOI'O Mar€MarHrka.

bubnuoTexa 31eKTpOHHBIX Y4eOHBIX TOCOOUHN O MaTeMaTHKe

Bes 9JICMCHTApHasA MarcMaTuKa.

DJeKTpOHHO-00pa3oBareIbHbIE PECYPChI

OnekTpoHHbIE GOPMBI YUeOHBIX TocoOmii u3narenscTBa [IpocBemenue

https://digital.prosv.ru/user/
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Jlnaraoctuaeckue padboTel MuHHCTEpCTBA NTpocBenieHus PO

https://docs.edu.gov.ru/

bauxk 3amaauit UCPO PAO

http://skiv.instrao.ru/bank-zadaniy/

OTtkphIThIN OaHk 3agaHuii PISA

https://fioco.ru/

ITporpamma PO Camapckoii o6actu o pazpututo OI

https://sergrc.minobr63.ru/

SIKmacc

https://www.yaklass.ru/
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https://sergrc.minobr63.ru/
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2. IJTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITPE/IMETA
2.1. JInuHOCTHBIE, MeTaNpeAMeTHbIE U NPeMeTHbIe Pe3yIbTAThl 0CBOEHHUS COJIeP:KaHHUA Kypca

JInuHOCTHBIE, MeTanpeAMeTHbIE M NIPeAMETHbIEe Pe3yJIbTAThl 0CBOCHHUSI COAeP/KaHHUA Kypca

M3y4yeHue MmaTeMaTUKU B OCHOBHOM LIKOJIE 1aeT BO3MOXHOCTh oOyyaroumMces ¢ 3[1P oBianeTs HE0OXOAUMBIMU YMEHUSMH, HABBIKAMU U KaU€CTBaMU.

JIMYHOCTHBIM Pe3yIbTATOM H3yYeHHUS TpeaMera sBisiercs (opmupoBanue: (HOPMHUPOBaHME MOTHBALMKM M HMHTEpeca K HM3YYEHHIO MATEMaTHKH;
TOTOBHOCTH YYEHHKA HCIOJIb30BATh 3HAHUS B IIOBCEAHEBHOM KU3HH;

MeTtanpeaMeTHbIM Pe3yJIbTATOM U3YUeHHUs Kypca SBIsiercs: (JOpMHUpOBaHHE PHEMOB pabOTHI ¢ MH(pOpPMAIMEH: MOUCK H OTOOP C MOMOIIBIO YUUTENS
MCTOYHHMKOB MH(pOpMALMHU (CIIPaBOYHbIE U3/laHMs Ha nedyaTHoM ocHoBe W B Buae CD, MHTepHeT M T.1.), B COOTBETCTBUU C Y4E€OHOM 3a7auell WM >KM3HEHHOM
CUTyalMeH, €€ TIOHNMaHME.

IIpeamMeTHbIe pe3yIbTaThl OCBOCHUS COJEPKAHUS Kypca 3aKJIIOUeHbl B Ta0IUILYy:

ba3oBblii ypoBeHb

«CUCTEMHO-TEOPETHYECKHUE PE3YJIbTATBI»

Paszpnen BbpINyCKHUK HAYYHTCH BpINyCKHUK MOJYYHUT BO3MOKHOCTH HAYYUThCS
Ilenn ocBoenns npeamera s ucnonp30BaHMA B IOBCEAHEBHOM JKM3HU M | JUId  pa3BUTUA  MBILIIEHUA,  UCIOJB30BaHUA B

o0ecrieueHus BO3MO>KHOCTH YCIIELIHOTO | IOBCEJHEBHOM MU3HU M 00€CHedYeHHUs] BO3MOKHOCTH
NPOJOJDKEHUs 00pa3oBaHMs IO CHELUAIBHOCTSM, | YCHEIIHOTO IIPOIOJKEHUS o0pa3zoBaHUs o
HC CBA3AaHHBIM C IMPUKIAJHBIM HCIOJb30BAHUEM | CIICHUATIBHOCTAM, HE CBA3aHHBIM C MMPUKJIAAHBIM
MaTEMaTUKHU. UCIIOJIb30BAHUEM MATEMATHUKHU.

Pasten ba3oBblil ypoBeHb

BBINYCKHUK HAYYHTCH BhInyCKHUK MOJYYUT BO3MOKHOCTh

. ONEpPUPOBATh TOHATUAMU: PALMOHAIBHBIC | © PaCIIMPUTD NPEACTABICHUS O IIOHATHH «CTEIIEHDY;
BBIPpAXKCHUA, JOIMTYCTUMBIC 3HAUCHUA TMCPCMCHHBIX, [ Hay4YUTbCA CTPOUTh MATCMATUYCCKHUEC MOACIN
TOXKJIECTBA,; MIPOLIECCOB, B KOTOPBIX yYBEIUYEHUE (YMEHbILIEHUE) OTHOMN
. ONEepUpPOBaTh MOHATUSAMU: ajnredpanyeckas | BEIUYHMHBI B HECKOJBKO Pa3 NMPUBOAUT K YMEHBIICHHIO

IpoOb, COKpalmieHue anreOpamdeckoit apodw, | (YBETWUYEHHUIO) APYTrOd BEIMYMHBI B TAKOE KE KOJIMUECTBO

ParmmmonansHbIe BBIPpAXKCHUSA o
JACUCTBHUA C aJir e6paI/I‘-ICCKI/IMI/I I[pO6$IMI/I pas;

(CJ'IO)KeHI/Ie, BBIYUTAHUC, YMHOXCHUC, HOCICHHUC, L] BBIIIOJIHATH MHOIromaroBbIC npeo6pa303aHI/m
BO3BCACHUC B CTCHGHB); panroOHaJIbHBIX BBIpa)KeHI/II\/'I, IIpUMCEHAA Pa3siInIHbIC
L4 OICpHUPOBATE NNOHATUAMU CTCIICHb C LEJIBIM CIIOCOOBI H HpI/IéMBI;

I1OKa3aTcjieM, o IMPUMCHATH TOXACCTBCHHBIC HpeO6pa3OBaHI/I${




o BBITIOJIHATh HECJIOKHBIE IPeoOpa3oBaHUs
JIPOOHO-PALIMOHAIBHBIX BBIPAKEHUH, COJAEPIKAIINX
CTEINEHU C OTPULIATENILHBIM MOKA3aTeNeM;

pallMOHANBHBIX BBIPAKCHUM JUIsl peIIeHUs 3amad W3
pa3JIMYHBIX pa3/eioB Kypca

KBagparusie KOpHHU.
JlelicTBUTENbHBIC YKCIIA

. OIEPUPOBATH TIOHATUSAMU: obOparHas

PONOPLUUOHAIBHOCTb, runepbona; CTPOUTH

rpaduku 0OpaTHON MPOMOPIHOHATBHOCTH

. ONEPUPOBATh  MOHATUAMHU:  MHOXECTBO, | ® pa3BUBATH MPEICTABIECHUE O MHOXKECTBAX;

paBHBIE MHOXECTBA; IOIMHOXECTBO JAHHOTO | e NPUMEHSATh ONEpallMk HaJ MHOXKECTBAMH ISt
MHOYKECTBA, IEPECEYECHUE MHOXKECTB, OOBEAMHEHNE | peLICHHMS 3a/1aY;

MHOXKCCTB, o pa3BUBATh NPEACTABICHUE O YMUCIIE U YUCIOBBIX

o OIIEpUPOBATh MOHATUAMH apu(PMETUUECKUI
KBaJpaTHbI KOPEHb, HWPPALMOHAIBHOE YUCIO,
MHO’KECTBO JIEUCTBUTEIbHBIX YMCEJ; HECIIOKHbIE
npeoOpazoBaHus JPOOHO-pAIIMOHATBHBIX
BBIPKEHMI, COAEPKALUX KBaIpaTHbIE KOPHU;

. yIpoILaTh BBbIpaXECHMUS, coJieprKaliue
apudmMeTHUecKre KBaJIpaTHbIE KOPHU;

o CpaBHMBATh 3HAUEHUS BbIPAKECHMUI;

o BBITIOJIHATE NIPe0Opa30BaHUs BBIPAKEHHUHA C
IPUMEHEHUEM BBIHECEHUS MHOXHUTENIS U3-TI0J
3HaKa KOPHs, BHECEHHE MHOXHTEIS IOJX 3HAK

cUCTeMaxX OT HATYPaJbHBIX JI0 NEHCTBUTEIBHBIX YHCEI; O
POJIH BBIYMCIICHUH B IPAKTHKE;

o pa3BUTh U YIIIYOUTh 3HAHUS O JCCATUYHOMN 3arucu
JICHCTBUTEILHBIX qHCcen (mepuoanyecKue u
HETNIePUONIECKUEe APOOH);

o BBHIIIOJIHAT ~ MHOTOIIATOBBIE  MPEOOpa3OBaHMS
pallMOHATILHBIX ~ BBIPQKCHUH, TMPHUMEHSS  pas3iIUYHbIC
CIOCOOBI ¥ IPUEMBI;

o NPUMEHATh ~ TOXKICCTBEHHBIE  MPEOOpa3OBaHHS
pallMOHATILHBIX BBIPAKEHHWH U1l PEHICHHUS 3a1ad U3
Pa3IMYHBIX Pa3/IeNoB Kypca

KOpHS;
. BBINOJIHATH OCBOOOXKICHHE oT
MPPAIMOHATILHOCTH B 3HAMEHATENE JpooH
. ONEepUpOBaThH MTOHATHEM KBaJ[paTHOE | ® MO3HAKOMHUTBCA C MCTOPHUEN pa3BUTUS PELICHUS
YpaBHEHHUE; KBaJIpaTHBIX YPaBHEHHUI MOCPEICTBOM H3YUYECHHS CTaTeu
. pelarh KBaJIpaTHbIC YPaBHEHUS, yuyeOHHUKa U TOTOTHUTEIFHOW TUTepaTypPhL;
KbaIpaTHEe ypapEesns ° pelaTth 3a1a4u, CBOISAIINECS K J'II/IHGI\/'IHI)I\'M u| e OBJIAJICTh cnequaJILHHMH npuéMamMu  pelIeHUs
KBaJI[paTHBIM YpPaBHEHUSIM, CHCTEMaM YpaBHEHUH KBaJpaTHBIX YPaBHEHUI;
. YBEPEHHO MPUMEHSATH amnapar peleHus

KBaJIpaTHBIX ypaBHEHUUN MJis pEIIeHUs Pa3HOOOpPa3HBIX
MAaTeMaTHYECKUX U NIPAKTUYECKUX 3a1a4

o ONEpUPOBATh MOHATUSMU: MHOTOYTOJbHHK, | ® MIPUOOPECTU OMBIT PELIEHUsI Pa3HOOOPA3HbIX 3a/1a4
YeTbIpE€XyroabHUKH YEeTBIPEXYTOJIbHUK,  MapauienorpamM,  pomO, | Ha IIOCTPOCHHE, JOKa3aTeNbCTBO, paspesanue,
IOPSIMOYTOJIBHUK;  Tpameuusl; CpelHsAs JMHUS | KOHCTPYHPOBAHME;




TpeyrojbHHUKa, Tpaneluu; n300paxarb U3ydaeMble
Gurypel 0T pPyKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB

. MPUOOPECTH ONBIT PELIECHUS TMPAKTUYECKUX U
JIOTUYECKHX 3a/1a4;
J IpUOOPECTH  ONBIT  MCCIEAOBAHUSA  CBOICTB

TUTAHUMETPUYECKUX (UTYp C MOMOIIBIO KOMITBIOTEPHBIX
[IpOrpamm;

° IIPUOOPECTH OIBIT BBIIIOJIHEHUS IPOEKTOB
. OIIEpPUPOBATH MOHATUSAMH: ToAoOue Quryp, | OBJIAZIETH  METOAAMHM  pEUIeHWs  3aJady  Ha
10J00HBIE TPEYTOJIbHUKHU; Paclo3HaBaTh 10J00ME | BBIYMCIEHUE U JJOKA3aTeIbCTBO METOJIOM OT IPOTUBHOIO;
¢uryp B OKpyKaromem MUpe; o IIPUOOPECTH OMBIT PELIECHUS IPAKTUUECKUX 3ajad, a
° peumaTs 3a4a41 ¢ IPUMEHEHUEM M3YYEHHBIX | TaKXKe 3aJa4 UX CMEKHbBIX JTUCIHIIINH,
ITonoGue TpeyroibHUKOB (GakTOB M MPOCTEHIIMX CBOWCTB (Uryp; pelatb | e MPUOOPECTH  ONBIT  pPEUICHUS  Pa3HOOOPA3HBIX
3a/1a4M Ha HAXO0KJICHUE TCOMETPUUYCCKHUX BEJIMYUH, | JIOTMYECKUX 3aja4, 3a/1a4 Ha pa3pe3aHus,
s OpOBOANUTH  OKa3aTCIbCTBA  HECIOKHBIX | e MIO3HAKOMUTBCS C MCTOPHEH DPAa3BUTHS I€OMETPHUH
F€OMETPUYECKUX YTBEPKIACHUMN IIOCPENCTBOM HA3Y4YEHUS craTei y4eOHUKa u
JOTIOJIHUTEIIbHOU JIMTEPATypPhl
° OIIEpUPOBATh IOHATUAMU: CHUHYC, KOCHUHYC, | ® IIPUOOPECTHU ONBIT IPUMEHEHUS aIre0panyeckoro u
TaHT€HC OCTPOro yria NPAMOYIOJIBHOI'O | TPUTOHOMETPUYECKOTO arnmapara IpH pelenuu
TpEYroiabHHUKa; 3HaTh 3HAYEHH CHHYCa, KOCHHYCa | I'€OMETPUYECKHX 3a1aY;
u Tanredca yrioB 30°, 45°, 60° ° MPUOOPECTH OMBIT PEIICHUs MPAKTUUYECKUX 3a7a4, a
TaK)K€e 3a/1a4 UX CMEKHBIX JUCLUIIINH,
° npuoOpecTd  ONBIT  peIIeHUs  pa3HOOOpa3HBIX
Pemenne npsMoyrosnbHbIX JOTMYECKHUX 3a/ad, 3a7a4 Ha pa3pe3aHus,
TPEYrOJIbHUKOB ° ITIO3HAKOMUTBCSA C MCTOPUEH pPa3BUTUSA I'€OMETPUU
MOCPEACTBOM H3Y4YEHUSA craTei yueOHUKa 3
JOTIOJIHUTEIBHOM JINTEpaTypHI;
° npuoOpecTd  OMBIT  HMCCIENOBaHUS  CBOMCTB

IUIAHUMETPUUECKUX (UTYp C TOMOIIbI0 KOMIBIOTEPHBIX
MIPOrpaMM;

o IpUOOPECTH ONBIT BHIIIOJHEHUS IPOEKTOB
o OIIepPUPOBATH MOHSATHAMMU: oAb | BBIUUCIIATh IUIOIIAAN (UTYp, COCTABICHHBIX W3
¢urypel; UCmonb30BaTh  (GOPMYNBl  IUIOINAAM | ABYX WIM Oojee MpSIMOYTOJIBHUKOB, MapajuleIorpaMMoB,
MHoroyronsauku. [Tnomans napajuieJiorpaMMa, TpeyroJibHUKA U TPANeluuu AJsl | TPeyroJbHHUKOB,
MHOT'OYTI'OJIbHUKA peleHus 3a1ay; o BBIUUCIISATh TUTOIIAIH MHOT'OYTI'OJIbHUKOB,
o WCIIOJIb30BaTh CBOMCTBA TI'E€OMETPUYECKHX | HCIOJIb3YS OTHOIICHHUS PaBHOBEJINKOCTH U
buryp ans  pemieHus 3a1a4  NPAKTHUYECKOTO | PaBHOCOCTABIEHHOCTH,




colepkKaHus; NpUMEHATh TeopeMy Iludaropa,
0a30BbIE TPUTOHOMETPUUYECKUE COOTHOLICHMS IS
BBIUMCJICHUS [UIMH, DPACCTOSIHUM, IUlomaned B
IIPOCTEUIINX CIIy4asiX;

o BBIYHCIIATh PACCTOSIHUS HAa MECTHOCTH B
CTaHJAPTHBIX CUTYalLUsAX, BBIYMCIATH IUIOLIANU U
OPUMEHATH (HOPMYJIBI B MPOCTEHIINX CUTYalUsAX B

J IPUOOPECTH OMBIT PEIICHHsI TPAKTUUECKUX 3a]a4, a
TaKXe 33J]a4 UX CMEKHBIX TUCLUIUINH;

. IPUOOPECTH  ONBIT  PELICHUS
JOTMYECKHX 3a7ia4, 3a/1a4 Ha pa3pe3aHus;
. npuoOpecTd  ONbIT ~ HMCCIENOBaHHUA  CBOMCTB
IUIAHUMETPUUECKUX (GUTYp C TMOMOIIbI KOMIIBIOTEPHBIX
IIPOrpaMM;

pa3HOO0Opa3HBIX

CDYHKI_II/IOHaJ'ILHaH I'paMOTHOCTb

IIOBCEAHEBHOU KU3HU . MPUOOPECTH OIBIT BHITIOJHEHHUS POCKTOB

. pacro3HaBaTb HYXHYIO MH(OpPMaLuo U | e IIPOBOAMUTH CaMOCTOSITCNIBHBIM IOMCK B HAay4HO-
BBIIIOJIHATH CTaHIapTHBIC MPOIIEeTYPHI B | IONMYJIIPHOM  TEKCT€ HEOOXOIUMOH MaTeMaTH4eCKOMH
COOTBETCTBUHM C NPSAMBIMU YKa3aHUAMH B UYETKO | MH(MOpMAIHH;

ONPECTIEHHBIX CUTYALHSX; ° MHTETPUPOBaTh MH(OPMAIUIO, MPEACTABICHHYIO B

° (dbopMHpOBaTh CIIOCOOHOCTH OTBEYaTh Ha
BOHpOCI)I B 3HAKOMBIX KOHTCKCTax, Koraga
MpeICTaBICHA BCS HeoOXoauMast HHGOpPMAIIHS;

L] pa6OTaTI) C TepMI/IHaMI/I U IIOHATUAMU,

L] BBIITIOJIHATH Zlef/'ICTBI/ISI, KOTOpI)IG II04YTHU
BCErJa OYEBUJHBI U SIBHO CIEAYIOT M3 ONUCAHUs
MPEJI0KEHHON CUTYalllH;

. paccyxathb, MIPOSIBIISIS HEKOTOPYIO
MHTYUIUIO B POCTBIX CUTYAIIHSIX;
° OCYILIECTBIIATh BBIOOD OTBETOB u3

MNPCATOKCHHBIX B IICPCUHC BAPUAHTOB.

paznuuHOM (opme, BKIIOYasi MaTEMaTHYECKUE CUMBOJIBI U
CBA3BIBATH €€ HaAIlPAMYIO C pas3jMYHbIMHU aCIICKTaMHU
IPE/ITI0KEHHBIX PeabHBIX CHTYAIHIA;

J dbopmupoBath criocoOHOCTh 3(PpPEeKTUBHO PabOTATH
C MAaTCMaTU4YC€CKHUMHU MOACIIAMU PCAJIbHBIX CI/ITyaIII/If/'I,
KOTOpBIE MOTYT UMETh ONpEAeHEHHbIE OTPAaHHYCHUS WU
TPeOYIOT YCTAaHOBJICHUSI HEKOTOPBIX JOMYIICHHIH;

o POAYLIUPOBAThH COOCTBEHHBIE ujien,
dbopmynupoBaTh U U3NAraTh OOBSICHEHUS M APTyMEHTHI,
OTHpAasCh Ha CBOK MHTEPIIPETALUIO, TOBOABI U JeHCTBUS;

° OLICHMBAaTh HJEU U yMEThb OBICTPO NEepecTpauBaTh
CBOIO JACATCIBHOCTE B UBMCHUBIINXCS YCIIOBUAX,

o NpPEJCTaBIATh Pa3BEPHYTHI OTBET Ha aHAIM3
BU3YyaJIbHON MH(OpMaIuy;

° pemate 3agadd B IMPAKTUKO-OPUCHTHUPOBAHHOM
KOHTEKCTE.




Cucrema OLleHKH JOCTH/KEHHS IVIAHMPYEMbIX pe3yJIbTaTOB
OCBOCHMS OCHOBHON 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

OneHka JHYHOCTHBIX Pe3yJbTaTOB B TEKYIIEM OOpa3oBaTeNbHOM IPOLIECCE MOXKET IMPOBOJUTHCS HAa OCHOBE COOTBETCTBHS YUYCHHKA
CIICAYIOIIMM TpeOOBaHUSAM: COOJIOJEHME HOPM M TPABWI TIOBEAEHUS, NPHUHATHIX B OOpPa30BaTENbHOM YUPEKICHUU; MPHICKAHUE |
OTBETCTBEHHOCTb 3a Pe3yJIbTaThl 00y4YEHUs; aKTUBHOCTb, MHUIIMATUBHOCTh HAa YPOKE U MPH BBIIIOIHEHUH JOMALIHUX 3a/1aHU.

OneHrBaHUE MeTalpeJIMeTHBIX Pe3yJIbTATOB BEACTCSA IO CIEAYIOUIMM IO3ULMSIM: CIIOCOOHOCTh K COTPYAHMYECTBY M KOMMYHHKALUU;
TOTOBHOCTb K UCIOJIb30BaHUIO HH(POPMAILIMOHHBIX PECYPCOB B LIENIAX O0YUEHHUs U Pa3BUTHSL; CIIOCOOHOCTb K Pe(IEKCUH.

IIpumepHble BUABI KOHTPOJIA Y4EOHBIX JOCTHIKEHMM IO NpeAMEeTYy: YCTHBIM OIpOC, TECT, CaMOIIPOBEpKa, CaMOCTOsTeNbHas paborta,
MaTeMaTH4eCKUi IUKTAaHT, KOHTPOJbHas paboTa, paboTa 1o KapTo4KaMm U T.II.

Paznmen «BBIMyCKHUK HaydyuTCs» TNPEACTaBIsieT co00i pe3yiabTaThl, JOCTH)KEHHE KOTOPBIX OOECIeYMBACTCS B OTHOLICHHHM JaHHOTO
oOyuaromerocs. [Ipu ycnemrHoM ycBoeHHMH paszeia «BBITyCKHHK HAayduTCs» TpyIIa 3adaHuil U3 OJoka «BBITYCKHUK IMOJYYUT BO3MO>KHOCTB
HAy4YUTHCS» MOKET BKIIIOUAThCS B MaTepuaibl /IS OLEHKM KauecTBa 0Opa3oBaHUs. DTO MO3BOJIUT MPEJOCTABUTh BO3MOXKHOCTh O0ydaromeMmycs
IIPOJIEMOHCTPUPOBATh OBJIAJICHUE KAadeCTBEHHO WHBIM YypOBHEM JocTuxkeHHH. I[IlpeamerHble pe3yibTaThl paszzena «BBIIYCKHUK MOJYyYUT
BO3MOXXHOCTb HAYYMTHCS» HE BBIHOCATCA HA MTOrOBYIO aTTECTAllMI0, HO IPU O3TOM BO3MOXXHOCTb MX JOCTH)KEHHS IIPEIOCTABIIAETCS
oOyuaroremycs.

JUis OLleHKH Yy4eOHBbIX JOCTM)KEHUH ydJalllerocsi MCHOJib3yeTcs: BXOJHOH KOHTPOJIb B Hayaje oOydyeHHs B OCHOBHOW ILIKOJIE B BUJE
JIMAarHOCTUYECKOW KOHTPOJIbHOM paboThl; TeKYIIMI KOHTPOJIb B BUJE CAMOCTOSTEIbHBIX pa0bOT, TECTOB, TUKTAHTOB; TEMATHYECKHII KOHTPOJIb B
BU/JIE KOHTPOJIbHBIX Pa0O0T; py0e:KHbIii KOHTPOJIb [10 UTOraM y4eOHOT0 roJia B BUAE UTOTOBOM KOHTPOJIBHOU paboThlI.

JJ1s OLIEHKU TOCTHKEHUH yJallluXcsl IPUMEHseTCs MATHOaUIbHAs CUCTEMa OL[CHUBAHUSI.

OTBeT OleHMBAaeTCd OTMETKOM «5», eciii paboTa BHINOJHEHA IOJHOCTHIO, B PEIICHWH HET MaTeMaTHYeCKHX OLIMOOK (BO3MOXKHBI [IBE
HETOYHOCTH WJIM OIUCKH, KOTOPBIE HE ABJISETCS CIIECTBUEM HE3HAHUS WJIM HEMOHUMaHUS y4eOHOTO MaTepuana).

OtMmeTka «4» CTaBUTCS, €CIIU JIOMYILEHbl OJJHa OIIMOKa WM €CTh TPU HEAO0YETa B BBIKJIAJKAX, PUCYHKAX, YepTexkax WU rpadukax (€ciu 3TH
BUJIbI paOOT HE ABJSUTUCH CHIEIMATIbHBIM 00BEKTOM ITPOBEPKH).

OtmeTka «3» CTaBUTCS, €CIU JOMYIIEeHO Oojiee OJHOM omMOKM WiIM Oojee TpexX HEIOYETOB B BBIKJIAJKAX, YepTEXax WIM Ipadukax, HO
o0yyaromuiicst 061aaeT 00s13aTeIbHBIMI YMEHUSMU 110 TIPOBEPSAEMOI TEME.

OTMmeTKa «2» CTaBUTCA, €CIH IOMYLIEHBI CYIIeCTBEHHbIE OIINOKH, MTOKa3aBIlIne, YTo oOydarmuics He oOsagaeT 00sS3aTeIbHBIMU YMEHUSIMHU
10 JAHHOW T€ME B MTOJTHOM Mepe.

Ocob6enno BaxHbIM ytst feTedt ¢ OB3 sBhsieTcs moxBayia M MOOMpeHne, Kak OOJbIas IBIKYINas cujia B 00yUYeHUU JETeH JaHHOW KaTerOpHH.
BaxxHo, 4T00BI peOEHOK OBEPUI B CBOU CHIJIBI, UCIIBITAJ PAZIOCTh OT yCIeXa B yUEHUH.



COJIEP)KATEJIbHBIN PA3JIEJ

Paspen

CopeprkaHne

Kon-Bo yacos

[ToBTOpEeHME Kypca anreOpsr 7
KJjlacca

Yucnosele u anredpandyeckue BbpaxkeHus. JInHeiiHble ypaBHEHUS 1 HEPABEHCTBA, CUCTEMBbI
JIMHEHHBIX ypaBHeHUH. MHorouneHsl. @opMysibl COKPAIEHHOIO YMHOXKEHUs. Pa3noxenue
MHOT'OYJICHOB Ha MHOKUTEIIH.

8

PanmonansHbIe BbIPAKCHUA

Pannonaneubie  apoOu. OCHOBHOE CBOWCTBO palmoHaiIbHOW Japobu. CroxkeHue w
BBIUMTAHUE pPAIMOHAIBHBIX JpoOe ¢ OJMHAKOBBIMU 3HameHarensiMu. CloKEeHHe |
BBIYMTAHUE PAIIMOHAJIBHBIX APOOEH C pa3sHbIMH 3HAMEHATEISIMU. Y MHOKCHHE U JICIICHHE
panMoHANBHBIX Apobei. Bo3BeneHne pamuoHAIBHONW IPOOM B CTENeHb. TOXKISCTBEHHBIC
npeoOpa3oBaHus pallMOHANBHBIX BhIpakeHUW. PaBHOCUIIbHBIE ypaBHeHUs. PannoHanbHbIE
ypaBHeHUs. PanionansHbie ypaBHEeHUs ¢ mapamerpamMu. CTENeHb C 1eJIbIM OTPULIATETbHBIM

. k.. o
nokasaresieM. CBOHCTBA CTEIICHH C LEITbIM MoKasatesieM. PyHKiuio y = —, e€ CBOHCTBA U
rpaduk.

49

KBagparssle KOpHHU.
JlericTBUTENIbHBIC YUCIIA

®dyukuuio  y = x% u eé rpapuk. KpagpartHele KOpHH. ApuMeTHUeCKMI KBaapaTHBIHA
KopeHb. MHOXkecTBO U ero 3neMeHThl. [lonMHOxkecTBO. Onepanuu Hajg MHOMXKECTBAMH.
UucnoBsle  MHOXECTBA. CpoiicTBa  apu(METHYECCKOTO0  KBAJAPATHOTO  KOPHSL.
ToxaecTBeHHbIE  MPeoOpa3oBaHMsl  BBIpAKEHUHM,  coaepkammx  apudmernyeckue

KBaJpaTHbIe KopHH. DyHK1Ms ¥ = \/x, eé cBoiicTBa U rpaduK.

31

KBanparHble ypaBHEeHUs

KBanparsbsle ypaBHeHMs. PeleHre HEMOIHBIX KBaAPATHBIX ypaBHEHUN. DOpMyIibl KOpHER
KBaJpaTHBIX ypaBHeHUW. Teopema Buera. KBagpaTHeli TpéxuneH. Pemenue ypaBHEHHI,
CBOIAIIMXCS K KBaJpaTHBIM YypaBHEHHAM. PellleHHe ypaBHEHUMH METOIAOM 3aMEHBI
nepeMeHHOM. PanMoHanbHBIE ypaBHEHMS Kak MaTEMaTU4YECKHE MOJEIN PEeaJbHBIX
CUTYaLUil.

39

YeThIpEXYyroJbHUKN

MHoroyronsHuK. Belnyknslii  MHOroyroibHuk. YerblpéxyronbHuk. [lapamnenorpamm.
[Tpusnaku mnapamnenorpamma. Tpaneuus. Ilpsmoyronbauk. Pom6. Ksanmpar. OceBas u
LEHTpaJIbHAasi CHAMMETPHH.

14

IImomans

[Tnomane MHOTOyronbHuka. Ilnomamu kBajapara, mapaiienorpamma, TPEYTOJbHHKA U
tpanenuu. Teopema [Tudaropa. Teopema o6paTHas Teopeme [Tudaropa.

14

[TooGHBIE TPEYTONBHUKU

[TponopunonaneHbie oTpe3ku. OnpeneneHue MOA0OHBIX TPEyroJbHUKOB. OTHOILIEHHE
wIomaaed MoAOOHBIX TpeyrosbHUKOB. Ilpu3Haku mnomobus TpeyronbHUKOB. CpemHss

19




JUHUS TpeyroibHuka. [IpomopuuoHanbHbIE OTPE3KH B HPSIMOYTOJIBHOM TPEYrOJbHUKE.
[TpakTHyeckue NpUIOKEeHUs MOA0O0HUS TPeyroJbHUKOB. COOTHOLICHHS MKy CTOPOHAMH U
yriamMu MpsSMOYIOJbHOIO TpeyrojpHuka. CHHYC, KOCHMHYC W TaHI€HC OCTpPOro yria
MPSIMOYTOJIBHOTO TPEYTroJibHUKA. 3HAaYeHHUs] CUHYCa, KOCUHYCa M TaHreHca ajs yrios 30°,
45°, 60°.

Kacarenbnas xk okpyKHOCTH. LleHTpanbHble M BIucaHHbIe yribl. ['paxycHas mepa nyru

OKpPYKHOCTB OKpykHOCTH. Teopema 0 BHCaHHOM yrie. YeTslpe 3aMedaresIbHble TOYKH TPEYrojIbHHKA. 17
Brniucannas v onMcaHHas OKPYKHOCTH.

O06006111eHE U

CHCTEMATHU3ALINS 3HAHUI [ToBTOpeHue Kypca 8 kiacca. 13

y4almuxcs

OO011€ee KOJIMYECTBO YaCOB: 204




BA30BbIA YPOBEHb

Pasnen nporpammer, Jara Ne Tema ypoxa Kon-so | OP raHgg;ﬂTHH” OcH((’)‘%H"I:}EHI;"IOIC[G’ITGOHEEOCT“
KOJI-BO 4aCOB (Henens) | ypoka HACOB | on o ens ypoka YHAFOIIErocs ¢
BrimonusaTe apudmMeTHuecKre IeiCTBHs
1 | Yucnosble u anreOpanvyecKue BHIPAKEHHs 1 VP C JECATMIHBIMA 1 OOBIKHOBEHHBIMH
Ipobsmu. Pemars muHelHbIe ypaBHEHUS
W HEPaBEHCTBA, CHCTEMBl JIMHEHHBIX
5 YpaBHEHHUH cII0cOOaMHU IOJICTAHOBKH U
JIuHeliHbIe ypaBHEHUS, CUCTEMBI JTUHEHHBIX YpaBHEHUI 1 yp CIIOXKEHHMS, BBIOMPATh PAlMOHABHBINA
cnoco® peueHus, MPOBOJHTH
CPaBHUTEIbHBIM aHAIN3, OCYILECTBIATH
3 ) NPOBEPKY  PE3YJIbTaTOB.  BBINONHATH
MHuorounensl. @opMysbl COKpaIEHHOIO YMHOKEHUSA 1 VP JICHCTBHS ¢ MEOrOwTeHaMH. TIpUMEHSTH
(hopMyJIbI COKPAIIEHHOTO YMHOXKCHUS B
npeoOpa3oBaHUAX BBIPAKECHUH M IPU
MosTopene kypea 4 PasznoxeHnue MHOrO4JI€HOB HA MHOXKUTENN 1 YP BHIYUCICHISIX. TIPUMEHSATH  (hOPMyJIBL
7 xracea COKpAILIEHHOTO YMHOXKEHHUS npu
(8 ) peuieHud  ypaBHEHHM.  BBINONHATH
5 | Tpeyronbuuku. [Ipu3Haku paBeHCTBA TPEYTOJILHUKOB 1 YP PasIOXCHHUE MHOT'O4JICHOB Ha
MHOHTENN " COKpAIIaTh
anreOpanveckue qpodu
6 [TapaienbHble NpsAMBIE U UX CBOMCTBA 1 YP
7 CoOTHOIIIEHNE MEKIY CTOPOHAMH U YTIaMu 1 vp
TPEyrojbHUKa
8 | BXoaHoii KOHTPOJIL 1 YPK
OOBsACHATH, 4YTO Takoe JOMaHaf,
9 VYOH3 MHOTOYTOJIbHHK, ero BEPIIMHBI,
YeTbIpexyroabHUKH Muoroyronbruku 2 CMEXHBIE CTOPOHBI, JINArOHAJIH,
(14 9) 10 VP 1300paxarh u pacro3HaBarh
11 | Tapamtenorpamu 1 VOH3 MHOTOYT'OJIbHUKU Ha yepTexax;
12 | llpusHaku napauienorpaMma 1 YOH3 TTOKa3bIBATH OJICMCHTDI




13

Pemenue 3anau o teme «Ilapamienorpammy

YPK

14

15

Tpanenus

YOH3

VP

16

Pemenue 3aga4d mo teme «TpaHGHI/Iﬂ»

YP

17

18

[IpsmoyroneHUK, poMO, KBaapat

YOH3

VP

19

20

Pewenue 3anay no teme «UeThIpEXYrOIbHUKIDY

YP

YPK

21

OceBas 1 LeHTpaJIbHASI CAMMETPUHI

YOMH

22

KonTtpoannas padota Ne 1 « Yemuipéxyeonoruxuy

YPK

MHOTOYTOJIbHHKA, €r0 BHYTPEHHIOI H
BHEIIHIOK 00/1acTH;

(hopMynupoBaTH oTIpeICICHIE
BBIITYKJIOTO MHOTOYTOJIbHUKA;
n300paaTh W Paclio3HABATh BBIMYKIIbIC
W HEBBIYKJIIBIE  MHOTOYTOJIbHUKH;
¢dbopMynupoBaTh u JIOKa3bIBaTh
YTBEPKACHUS

0 cyMMme YTIJIOB BBIITYKJIOTO
MHOTOYTOJIbHAKA H CYMME €T0 BHEITHHX
YIJIOB;  OOBACHATH, Kakue CTOPOHEI
(BEpIIMHEI) YeTHIPEXYTOIbHUKA
Ha3bIBAIOTCS MPOTHBOIOJIOKHBIMU;
(dhopMyIUpOBaTH OTpeACICHHUS
napanienorpamma, Tpaneluy,
paBHOOEAPEHHOW ¥  MPSAMOYTOJIBHOM
Tpamenuii, NpsSIMOYroibHHKa, pomoa,
KBaJpaTa; M300pakaTh U Paclo3HaBaTh
3TH YeThIPEXYTOTbHHUKH,
(dbopMynupoBaTh " JIOKa3bIBaTh
yYTBEpXKICHUST 00 WX CBOHCTBaX U
MpU3HAKax;  pemarb  3aJa4d  Ha
BBIUUCIICHHE, JI0Ka3aTeIbCTBO u
MOCTPOCHHE, CBsI3aHHBIC c
YeTHIPEXYTOJIbHUKAMH; OOBSICHSITD,
Kakhue  JIB€  TOYKH  Ha3bIBAIOTCS
CUMMETPUYHBIMUA OTHOCUTEIBHO MPSIMOi
(Toukn), B KakoM ciydae Qurypa
Ha3bIBACTCS CUMMETPUYHOM
OTHOCHUTEIILHO TMPSIMON (TOYKH) M 4TO
Takoe och (LEHTP) CUMMETPUU (QUTYPHI;
MPUBOIUTH MIPUMEPBI ¢buryp,
obnamarommx 0ceBoil  (IICHTpaIbHOW)
CHUMMeTpuen B OKpY’Karolen
00CTaHOBKE

PanmonajbLHbIE
BbIPaXKeHU S

23

PanmonanbHbIe 1pobOH

YOH3

dopMynrpoBaTh MIOHSTHE
pauroHaNbHOM Ipodu, OCHOBHOE




(18 v) CBOMCTBO paluroHANBHON poow,
24 vP NPUMEHATh €ro s NpeoOpa3oBaHHsA
npobeii.  BpImomHATE — OCHCTBUSA €
aNreOpandecKuMH Ipobsamu,
25 YPK NPEACTABISATh APOOHOE BBIPAKEHUE B
26 YOII3 BUZE OTHOLICHHUS MHOT'OYJICHOB,
. . JIOKa3pIBaTh TOXKJecTBa. Pacro3HaBaTh
27 | OCHOBHOE CBOWCTBO pallMOHAIBLHOM Jpoou VP Hembie W APOGHBIC  PAIMOHATHHBIC
28 YPK BBIPa)KEHUSI, IPUBOIUTH IIPUMEPHI TAKUX
gg CnoxeHue u BEIYUTaHHE PALMOHANIBHBIX ApO0eii ¢ VSE 3 BHPag(eHHﬁ- Brinonuath
31 | CAMHAKOBLIMH SHAMEHATEAMH vp TIpeobpasOBaHmi palMOHAIBHAIX
BBID@KEHUH B COOTBETCTBHUHM  C
32 YOH3 MOCTaBJICHHON LEJIBIO: BBIJICNIATh
33 YP KBaJpaT JABYWICHA, LIEIYIO YacTh JIPOOH.
34 VPK [IpumensaTs Hp606pv3.30BaHI/I$I
. panroHaIbHBIX BBbIpa)KEHUN st
35 | Cll0KeHue 1 BBIYMTaHUE PALMOHANBHBIX IPO0eii ¢ VP pelleH s 3a1a4
pa3HBIMHU 3HAMEHATEJIIMU
36 YP
37 YP
38 YOMH
39 | [loBTOpenne u cucreMaTH3ays y9eOHOTO MaTepraa YOMH
40 KonTtposbnas padora Ne 2 VPK
« Payuonanonvie opobu»
41 YOH3 OOBICHATD, Kak TIPOU3BOIUTCS
2 [TonsTHe TUIOIa M MHOTOYTOJIbHUKA VP H3MepeHHe LTI el
43 | Ilnomane KBagpara u NPSIMOYTOJbHUKA YOH3 MHOTOYTOILHHIKOB, KaKue
MHOTOYTOJIbHUKA Ha3bIBAIOTCS
PaBHOBEIIMKUMHU u KaKue
44 YOH3 PaBHOCOCTABJICHHBIMHU; (POPMYIHPOBATH
Iromans OCHOBHBLIE CBOMCTBa IUIOHIAAEH U
BBIBOJAWTh C HX TOMOINBIO (OPMYIIBI
(14 ) Iomaaei NPSAMOYTOJIbHHKA,
45 | [Inomaau napasnnenorpamMma, TpEyroIbHUKA VP NapasuIenorpamMma, TpeyroJbHUKa,
TpaIeIym; (dhopmynupoBarthb "
JIOKa3bIBaTh TEOpeMy 00 OTHOLICHHUU
IUIOIIAAEH TPEYTrOJIbHUKOB, HMEIOLINX
46 YOH3 Mo paBHOMY yriy; (opMmyiupoBaTh H

JlIoKa3biBaTh Teopemy Iludaropa wu




o0paTHyl0 €if; BBIBOOUTH (OPMYIY

47 Tommas Tpanewun YOH3 lepoHa s IUIOIAAM TPEYTOJLHHUKA,
pemiate 3agayd  Ha BBIUMCICHHE W
48 yP JI0Ka3aTeIbCTBO, CBSI3aHHBIC c
49 Teopema ITudaropa YOHS3 (bopMynaan IIomaAeH 1
50 VP Teopemoii [Tudaropa.
51 YP
52 | ®opmyna ['epona YOH3
53 | Pemenue 3amau no teme  «[lnomanp» YOMH
54 | KontpoJabHas padora Ne 3 «/lnowads YPK
55 YOH3 PacnioznaBate menmbie W ApOOHBIE
56 . VP pauroHaJIbHbIe BBIPAKEHUS, MPUBOAUTH
57 YMHOXEHHUE U JIeTICHUE PaLOHAITBHBIX apobeit. VP — TAKHX ——
£g Bo3Benenue paioHanbHON JpoOH B CTEIEHb YPK I yN— mpeoGpasosanns
59 YOMH palMoHaTbHBIX BBIPKCHUI B
60 VOH3 COOTBETCTBHM C TOCTaBJICHHOW IIEJBIO:
PanuoHaIbHbIE 61 VP BBIJICTSITE KBaJpaT JBYWICHA, LEIYI0
BBIpaJKEHHs] 62 VP qJacThb IpoOu. [Ipumenarts
(15) 63 | ToxmecTBeHHbIE NPeOOPA3OBAHKS PALIHOHATBHBIX VP npeodpasoBatus parHoHAILHBIX
64 | BeIpaXKeHHI VP BBIPXCHHUH I PELICHUS 3a1a4.
65 YP
66 YPK
67 YOMH
68 | IloBTOpEeHUe U cucTeMaTH3anys y4eOHOro Marepuana YOMH
69 Koutpoannasi padora Ne il «IIpeobpazoBanue VPK
palMOHATIbHBIX BBIPAKCHUID)
20 VO3 OOBsICHATD MOHATHE
[IponopunonansHeie oTpes3ku. OnpeneneHre Nog00HBIX HPOIOPHHOHATBHOCTH OTPE3KOB,
IHoxobnbIe TPeYTOBHIKOB (opMyIUpOBATH onpeeneHus
TPeyroJibHUKH. 71 yP HOJ00HBIX TPEYTOJILHUKOB 7
Omnpenenenune koaduiueHTa mo100us;
MOI00HBIX 72 | OTHOUICHHE TUTONIA/IEH MTOOOHBIX TPEYTrOJIEHUKOB YOH3 bopmynpoBath u JI0Ka3bIBaATh
TPeyroJbHUKOB TeopeMbl: 00 OTHOIICHUM ILIOIIAACH
8 HNOAOOHBIX  TPEYTOJbHUKOB, 0
73 YOH3 NpU3HAKAaX MOAO0OUS TPEYrOJLHUKOB, O
[Tpu3Haku Mo100HSI TPEYTOIHLHUKOB Cpe/iHel JINHUU
74 vp TPEYroJIbHUKA, O TMEePeCeYeHHH MEIHaH

TPEYyrojbHUKa, O MIPONOPIHOHAIBHBIX




75 YPK OTpe3Kax B MIPSIMOYTOJIEHOM
76 | Pemenue 3amau o teme «[10j00HBIE TPEYTOIHHUKI YOMH TPEYTONBHIKE
77 | KonTpoabHas padora Ne 5 «/10000nbie mpeyeonbHUuKuy YPK
78 YOH3 Brinonusate peoOpa3oBaHus
79 | PaBHOCUIIBHBIE ypaBHEHU. PanioHanbHble ypaBHEHUS VP panroHaIbHBIX BBIPKEHUH B
80 VP COOTBETCTBHH C TOCTaBICHHON LEJIBIO:
BBIJICJIAT KBAaJApaT J[ABYWICHA, LEIYIO
81 9acTh IIpoOwH. [IpumensaTs
npeoOpa3oBaHUs pauroHaIbHBIX
82 YOMH BBIpQXEHUM  JUId  peleHHus  3ajad.
CreneHsb ¢ LeJIbIM OTPULIATETIbHBIM [I0KAa3aTENeM I
POBOIUTH JOKa3aTeJIbHbIE
83 VP paccyXIeHusI O KOPHSIX YypaBHEHHUS C
OMOpOil  HA  ONpe/eleHHuEe  KOPHSL.
84 yP BbuuciATh  3HadeHHs  (DYHKIMI,
PanuoHanbHbIE 85 YOH3 3aJJaHHBIX bopmynamu (mpu
BBIPasKeHHSA 86 YP HEOOXOIUMOCTH HCIIOJIb30BaTh
(16 v) 87 | CaoiicTBa CTENEHH C LEIBIM I0Ka3aTeNEM VP KaJIbKYJIATOP);  COCTABJIATH  TaOJIMIIBI
88 VOMH 3HaYeHUH (PyHKITHH.
89 VPK Crpourts rpaduk GyHKIUN
y = k/(x ) © KycouHbIX (YHKIUH,
90 YOH3 OMHUCHIBATH WX CBOWCTBA Ha OCHOBE
k.. rpadMUecKuX NpeACTaBICHUN.
91 yHxmms Y = x> G¢ cBOMCTRA M rpagux VPK IToka3pIBaTh CXEMATUYECKHU IOJIOKEHUE
Ha KOOPAMHATHOM IUIOCKOCTH TIpaduk
92 YOMH GbyHKIIH
93 KonTtpoannas padora Ne 6 «CBoiicTBa cTeneHu ¢ VPK y = k/X B 3aBHCHMOCTH OT 3Ha4YeHUS
[IETTBIM TTOKa3aTeJIeM» KO3 UITUCHTA, BXOISIIETO B POPMYITY
94 VOH3 OOBACHATD, YTO TAKOE METOJ NOJ00US B
95 Cpenuss TMHUS TPEYTOILHUKA vp 3a7ayax Ha IOCTPOECHUE, U MPUBOIAUTH
MpUMEpPbl  TIPUMEHEHHsST 3TOTO METO[a;
IlonoOHbIE
S~ 96 | IIpomopiHOHAIBHEIE OTPE3KH B MPSIMOYTOJIHHOM YOH3 OGLZICHﬂTb, KAK MOXKHO HCIIOJIB30BaTh
TPEYroJbHUKE CBOMCTBA MTOI00HBIX
(Illi)ozlo.ﬂmenne) g; y; TPEYrOJBHUKOB B H3MEPHUTEIBHBIX
(1) 99 Pemenwue 3aa4 Ha TOCTPOSHHUE METOJIOM TIOJJOOUS ygp 3 paboTax Ha MECTHOCTH; OOBACHATS,
Kak BBECTH TMOHATHE NOAOOHMA IS
100 CooTHOLICHHS MEK/Ty CTOPOHAMH VOH3 MPOM3BOJIBHBIX (UTYp; HOPMYIHPOBATH

" yriiaMu NpsMOyYTOJIbHOI'O TPCYTOJIbHUKA

OIIpE€ACIICHUC n WITIOCTPUPOBATH




IMOHATHSA CHUHYCA, KOCHMHYCAa W TAHICHCA

101 YOH3 0CTpPOro yria IPAMOYTOJILHOTO
TPEyrojbHUKa; BBIBOAUTH OCHOBHOE
TPUTOHOMETPUYECKOE  TOXKAECTBO U
102 YP 3HAYEHUs] CHHYCa, KOCHHYCa U TaHT€Hca
st yraos 30°, 45°, 60°; pemaTs 3amaqn,
103 VPK CBsI3aHHBIE
¢ mogo0ueM  TPeyrojbHHUKOB,  JJIs
BBIYUCIICHUS 3HA4YEHUH
Kourpoakuan pagora Ne 7 TPUTOHOMETPUUECKUX ¢byHKUNH
104 | «Coommowienuss mexcoy cmopoHamu YPK
WCTIONB30BaTh KOMITBIOTEPHBIE
U Y2Aamu NPAMOY207IbHO20 MPeEY20lbHUKAY
IIPOTPAMMBI.
dopMyIHpOBaTH ONpEACICHUE
105 YOH3 KBaJIpaTHOTO KOPHS U3
D HEOTPHUIATEIHHOTO YHCIA.
Oynknusa y = x° u e€ rpaduk
106 VP Hcnonp3oBats rpaduk GpyHKIIHN
¥ = x? U1 HAXOKIEHHS KBaAPATHBIX
107 VPK KopHel. [IpoBoauTh OLIEHKY 3HAaYEHUI
KBaJpaTHBIX KOpHEH. J[oka3pIBaTh
CBOICTBA KBaIpaTHBIX KOpPHEN
108 VOH3 P PHET,
MPUMEHSTh UX K PeoOpa3zoBaHHIO
109 vp BbIpKCHUI. BBIUUCISATH 3HAUCHHS
K KBanparnsie kopHH. ApudMeTniaeckuii KBaIpaTHBIH BBIPQXXECHUI, COAEPKAIIMX KBaIPATHBIE
BajipaTHbIE
AP KOPEHB. KOpPHU; BBIPa)XKaTh MIEPEMEHHBIC U3
KOPHH. 110 YPK TeOMETPHYECKUX U PUINUECKIX
Aeiicrautennubie ¢dopmyin. IlpuBoauTs npuMeps!
quca 111 VYOMH . )
31 1) UppanrOHaIbHBIX YHCET; PACIIO3HABATh
112 VYOH3 palroHaIbHbIE U HPPAIIMOHAILHEIC
MHOKeCTBO U €r0 3JIEMEHTHI qHCIIa;
113 yP n300paxkaTb AEHCTBUTEIIbHBIE YUCIIA
TOYKaMHU KOOPJAMHATHOM MPSMON.
114 VOH3 o b e
IMoamHOxecTBO. OnEpanyy Hajl 0 IMHOKECTBAMM. aXOJUTh NCCATHIHBIC TIPHOJIMIKCHHSA
115 VP panMOHAIBHBIX M UPPALUOHAIBHBIX
YHCEIT, CPAaBHUBATH U YIIOPSI0UHBATH
116 VOH3 ACHCTBATEIbHBIC HACT. OnuceiBaTh
MHO€ECTBO JACHCTBUTEIbHBIX YUCET.
Hucnosbie MHOXKECTBA Hcnonb3oBaTh B MUCEMEHHOM
117 VYOMH MaTeMaTHYECKOH pedn

0003HayeHus 1 rpaduuecKue




I/I306pa)K6HI/I$I YHCJIOBBIX

118 YP
MHOX€ECTB, TEOPETUKO-MHOXKECTBEHHYIO
119 VOH3 CHMBOJIUKY.
Brruucnsath 3HaYeHUS QYHKIUHA
120 VP y =+/X, cTpouts rpaduk GyHKIHHI
121 CaoiicTBa apu(h)METHIECKOTO KBaAPAaTHOIO KOPHS VP y =X M KyCOUHBIX (BYHKIHI,
OTHCHIBAaTh UX CBOWMCTBA HA OCHOBE
122 YPK rpaduUecKuX NpeACTaBICHUN.
123 YOMH Hcnonp30BaTh QyHKIMOHATBHYIO
124 VO3 CHUMBOJIMKY JUTS 3alTUCH (aKTOB,
CBSI3aHHBIX C QYHKIHMSIMHU,
125 VP CTPOUTH peUeBble KOHCTPYKIIUH C
126 VPK WCTIOJIb30BaHUEM (PYHKIIMOHAIBHON
ToxnecTBeHHBIE IPEOOPA30BAHUS BBIPAKECHUIM, TE€PMUHOJIOTUH.
127 coJiepKalux apruMeTHIecKkue KBaJpaTHble KOPHH YyP
128 VP
129 YPK
130 YOMH
131 YOH3
OyHKIMS Y =+/X , €€ CBOMCTBA U TpaduK
13y | Py y=x rpad vp
133 YPK
134 | IloBTOpeHuUe U cUcTeMaTH3aIKs yueOHOro MaTepruaa YP
135 KonTtpoannas padora Ne 8§ «Dynkuusa . CoiicTBa VPK
KBaJpaTHOTO KOPHSD»
HccnenoBath B3auMHOE pacmojOKeHHE
OKpy:KHOCTD 136 | B3aumHOe pacnoyiokeHue MPSAMOM U OKPY>KHOCTH YOH3 PSIMOii U OKPY)XKHOCTH; (POpMyIIMpOBaTh
17 4) onpejeneHue KacaTelbHOM K
OKPY>KHOCTH; (dbopMynupoBaTh u
12; KacarembHas k OKpyKHOCTH YOHS3 JIOKa3bIBaTh TEOPEMBL: O CBOHCTBE
1 YP




139

140

141

142

HeHTpa.HI)HI)IC " BIIMCAHHBIC YTIJIbI

YOH3

YOH3

YP

YP

143

144

145

qumpe 3aME€UaTCJIbHBIC TOUKHU TPCYrOJIbHUKA

YOH3

YP

YPK

146

147

148

149

Brmcannas u onmcanHas OKPYXXHOCTH

YOH3

YP

YP

YOMH

150

151

Pemenne 3amau mo teme «OKpyKHOCTBY

YPK

YOMH

152

KonTtpoasnas padota Ne9 «Oxpyorcnocnoy

YPK

KacaTeIbHOH, O MPH3HAKE KacaTeJIbHOM,
00 OTpe3Kax KacaTelbHBIX,
NPOBENEHHBIX M3  OIHOM  TOYKWY;
(dbopMynupoBaTh

HNOHATHSL ~ LEHTPAJBHOIO  yIia |
IpafyCHOM Mepbl AYTH OKpPYKHOCTH;
(bopMynHpoOBaTh U JOKA3bIBATH TEOPEMBI
0 BIIUCAaHHOM YIJi€ U O IMPOU3BEACHUH
OTPE3KOB  IIEPECEKAIOIIUXCA  XOpI,
TEOPEMBI, CBSI3aHHBIC c
3aMeyvaTeNIbHBIMH TOYKAMH
TpeyrojbHUKa: O OHCCEKTpuce yriaa, o
TepeceyeHnn OmcceKTpuc
TPEYroJabHUKA, 0 CEpEeIHHOM
NEPICHIUKYISIpe K OTPEe3Ky U O
NepeceyeHnn CepeANHHBIX
NEepIeHINKYISIPOB K  CTOpOHaM
TPEYrojbHUKA, O IEPECEUYEHUN BBICOT
TPEYroJbHUKA; ¢dbopmynupoBathb
oTpeieNieHNs OKPY>KHOCTH, BIMCAaHHOH B
MHOT'OYTOJIBHUK M OINHCAaHHOM OKOJIO
MHOTOYT'OJIbHUKA; (OPMYIHUpPOBATH U
JIOKa3bIBaTh TEOPEMbI 00 OKPYKHOCTH,
BIIMCAHHOMN B TPEYrOJIbLHUK 51
OKpY>KHOCTH, OIMCAHHOMN OKOJIO
TpPEeyrojibHUKa, O CBOHCTBE CTOPOH
ONMCAaHHOIO  YETBIPEXYIOJIbHHUKA, O
CBOICTBE YTJ10B BIIMCAHHOT'O
YeTHIPEXYTOJIbHMKA; peIlaTh 3aAadd Ha
BBIYHUCIICHHE, JI0Ka3aTebCTBO u
MOCTPOCHHE, CBsI3aHHBIE c
OKPY>KHOCTBIO, BITMCAHHBIMHU u
ONKCaHHBIMU TPEYroJbHUKaMHU "
quBIpéXYFOHBHHKaMH;

HCCIIeIOBaTh CBONCTBAa KOH(UTypalui,
CBSI3aHHBIX C OKPY>KHOCTBIO.

KBagpartnsie
ypaBHeHust (39 1)

153

154

KBanpathsle ypaBHeHus1. Perienne HenoiaHbIX
KBaJpaTHBIX ypaBHEHUH

YOH3

YP

[IpoBoanTh JIOKa3aTelbHbIe
paccykAeHUs 0 KOPHSX




155 YPK
156 YOMH
157 YOH3
158 VP
@opMyIibl KOPHEH KBAAPATHBIX YPABHEHUI

159 YPK
160 YOMH
161 YOH3
12123 Teopema Buera S};I;(
164 YOMH
165 | IloBTOpeHue U cucTeMaTu3alys yueOHOro MaTepuana YP
166 | Konrpouasnas padora Nel() «Keadpamuvie ypasnerusn» YPK
167 YOH3
168 KBagpatnblil TpéxuiieH yP
169 YPK
170 YOMH
171 YOH3
172 YP
173 . VP
174 Pemenue ypaBHeHuUH, CBOIIIIMXCS K KBaAPATHBIM VPK
175 | YPaBHEHHAM VP
176 YPK
177 YOMH
178 YOH3
179 YP
180 Pemenne ypaBHeHHMI METOIOM 3aMEHBI IEPEMEHHON YPK
181 YP
182 YPK
183 YOMH
184 YOH3
185 YP
186 | PanmonanpHbIe ypaBHEHHUS KAK MATEMAaTHYECKUE MOJICITH YP
187 | peasibHBIX CHUTYyaITHit YP
188 YPK
189 YOMH
190 | IloBTOpeHue u cucTeMaTu3anys yueOHOro MaTepuana YP

YpaBHEHUSI C OMOPOM Ha OIpeiesicHUe
KOpHs, (yHKIMOHaNBHBIE CBOICTBa
BbIpa)keHU. Pacrio3HaBaTh JMHEWHBIE U
KBaJpaTHbIC ypaBHEHWS, IENble U
TIpOOHBIE ypaBHEHUSI. Pemarp
KBaJIpaTHbIE YypaBHEHHS M YpaBHEHHS,
CBOJSIIUECS K HUM; pemaTth ApOOHO-

palroHaIbHBIE u MpocTeuIne
WppaInuoHaIbHBIE YpaBHEHUSI.
Onpenendarsb Hau4yne KOpHEH

KBaJIpaTHOTO YPaBHEHUS
M0 TUCKPUMHHAHTY U Kod(hdummeHTam.
HccnenoBate KBafpaTHBIE ypaBHEHUS C
OykBeHHBIMH K03 pueHTamu.
Pacno3naBaTe KBaIpaTHBIA TpPEXWIEH,
BBISICHAITH BO3MOJKHOCTH  Pa3JIOMKEHUS
€ro Ha MHOXWTENH, TIPEICTABIAThH
KBaJpaTHBII TpEXUIIEH B BUJIE
MIPOU3BENICHUS JINHEHHBIX MHOXHUTEIEH.
Pematn TEKCTOBBIE 3a1aun
are0panvdecKuM crocoOoOM: MePeXOInTh
OT cJIOBECHON (HOPMYJIMPOBKH 3a1adu K
anre0pandecKon MOJENHU nyTéM
COCTaBJICHUSI ypaBHEHUS, pellaTh ero u
HMHTEPIPETHPOBATH PE3YNbTAT




KonTtpoannas padora Ne 11
191 | «KBanpatHblii TpéxwieH. Penienne ypaBHeHHH, 1 YPK
CBOJSIIIMXCS K KBAIPATHBIM YPAaBHEHUSAM M 33Ja4»
192 YOMH BemonHsaTs npeoOpa3oBaHUs
BBIpa)KEHHH coJiepKalIuX
193 YOMH :
anredpamdecKme Ipoou,
JIEHCTBUTENbHBIC YHCTa, B TOM YHCIE
KBaJpaTHbIC KOPHU U CTETICHH C LIEIBIM
194 YOMH MTOKa3aTeNIeM.
VYnpakHeHus 715l HOBTOpEHHS Kypea § Kiacca 7 Pemath TEKCTOBBIE 3aa4n c
WCTIOJIb30BaHHEM MaTeMaTHYECKOTO
195 YOMH MOJCITHPOBAHUSI. Hcrnonp3oBaTth
KLIMOHAIBHO-TpaguyecKue
196 yomH | dyExn rpag
NpeACTaBiIeHUs] Uil pelleHus U
IloBTOpPEHME N 197 VOMH N
WCCIIEIOBaHUS YPaBHEHHIA.
cUcTeMAaTU3aALMSA 198 YOME
yueOHOro
MaTepuaia 199 | UToroBoe TecTupoBaHue 1 YPK
(13w 200 VYOMH BeimonuaTe mepebop BceX BO3MOXKHBIX
01 [Ipocreiimme koMOnHATOPHEIE 3aa4n. JepeBo 3 VOMH BAPHAHTOB ISl [IEPECYETa OOBEKTOB HIIH
BapHaHTOB. IIpaBUIO yMHOKEHHS koMOuHanuii. [IpuMeHsATH  TpaBUIIO
202 YOMH
KOMOWHATOPHOTO  YMHOXXEHHS IS
203 pelieHns 3a1a4 Ha HaxOXICHHE 4Hucia
YOMH 00beKTOB wWiaM KoMOuwHaumii. HMmers
npeJcTaBiIeHue 0 BEPOSITHOCTH
Crry4aiibie COOBITHS M HX BEPOATHOCTH 2 CIIY4YaifHOTO COOBITHSI, KOMOWHATOPHBIX
204 YOMH SAAATAX; 5
pemarh mpocTedinne KOMOWHATOpHBIE
3aJlaul METOJIOM Iepebopa

IIpumevanne: — YOH3 — ypok OTKpBITHS HOBOTO 3HAHUS,

—YP — ypok pednekcuy;

— YOMH - ypok 0011eMeTo1010TrIUeCKOi HalTpaBIeHHOCTH;

— YPK — ypok pa3BuBaromero KOHTPOJIS.
C=RU, O=I'BOY COLW /22 nrr.
Yctb-Kunenbckun,
CN=lMnoTHukos KO.A.,
E=plot.02@mail.ru
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